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HOACHUTEJIbBHASA 3ATINCKA

Vuebnniii kypc «MATKMATHUKA» 10-11 xiacca 0a30BOro ypoBHS BKIIIOYAET TPU
paszzena: AnreOpa M Hauajla MaTeMaTH4eCKOTO aHaIN3a, TeoMeTpHs U Kypc «BepostHOoCcTs n
CTaTUCTUKA».

AJjredpa u Ha4aj1a MaTeMaTHYECKOI0 aHAJIU3A.

Kypc «AnreOpa m Hayajla MareMaTH4YECKOrO aHalIM3a» sBIIETCS OJHUM M3 Hauboiiee
3HAYUMBIX B IporpamMMme CTapuieil IIKOJbI, MOCKOJIbKY, C OJHON CTOpPOHBI, OH OOecreynuBaeT
MHCTPYMEHTAJIbHYIO 0a3y Uil H3y4eHMsI BCEX €CTECTBEHHO-HAay4YHBIX KypCOB, a C JIpyroi
CTOpPOHBI, (QOpPMHUpPYET JIOTUYECKOE M aOCTPAKTHOE MBIIUIEHUE Y4YallluXcsd Ha YpPOBHE,
HEO0OXO0IMMOM JUJIsl OCBOEHHSI KypCOB MH(POPMATHKH, 0OIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B pamkax nanHOTO Kypca yyaliuecs OBJa/IeBalOT YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HAayKH,
KoTopas (opMyIupyeT CBOU IOCTHXKEHUS B MaTeMaTU4ecKoil popme.

Kypc anreOpbl 1 Hauan MaTeMaTU4ECKOrO aHAJINM3a 3aKJaJbIBAET OCHOBY JUIS YCIIEHIHOTO
OBJIaJICHUS] 3aKOHaMH (U3MKH, XUMHUH, OHOJOTHUH, TOHHUMAHMUS OCHOBHBIX TEHICHIIUM
SKOHOMUKHU U OOIIECTBEHHOMN >KHU3HHU, MO3BOJIIET OPUEHTHPOBATHCA B COBPEMEHHBIX LIU(POBBIX
U KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIOIb30BaTh MX B MOBCEJHEBHOM kM3HU. B Xxone
M3ydeHHs anreOpbl U Hayajl MaTeMaTUYeCKOro aHaJIW3a B CTapILel IIKoJe yJaluecs MoaydarT
HOBBIM OIBIT pElIECHUs NMPHUKIAIHBIX 3a/a4, CaMOCTOSATEIBHOIO MOCTPOEHUS MATEMaTHYECKHX
MoOJieNell peaJbHBIX CHUTYallMii M HWHTEPNPETalUd IOJIYYEHHBIX PpEIICHUH, 3HAKOMATCA C
IpUMEpaMHU MaTEeMAaTHYECKUX 3aKOHOMEpPHOCTEW B MpHpOJie, Hayke M B MCKYCCTBE, C
BBIIAIOIIMMHUCSA MaTEMaTHUYECKUMH OTKPBITUAMU U UX aBTOPaMH.

B ocHoBe Meronuku oOyueHHs anreOpe M HayajlaM MaTEeMaTH4eCKOIO aHalMu3a JICXKUT
NeATeIbHOCTHBIN MPUHLUI 00y4eHUsL.

CrpykTypa Kypca «Anredpa 1 Hadyajaa MaTeMaTUYeCKOI0 aHAJIN3a» BKIIIOYAET CIIEIYIOLIIe
coJiepKaTelbHO-METOIMuecKue JUHUU: «YUucna W BbluucieHus», «OyHKuMH U TpaduKu»,
«YpaBHEHUs U HepaBeHCTBa», «Hauana maremMatudyeckoro aHainsa», «MHOXKECTBA U JIOTHKa.
Bce ocHOBHBIE coliepkKaTeabHO-METOAMYECKUE JIMHUM HM3Y4aroTCs Ha MPOTSDKEHUM IBYX JIET
oOyyeHHs B cTapuiei HIKOoJe, eCTECTBEHHO JOMOJHSS Ipyr Apyra M IOCTENEHHO HachIILAsCh
HOBBIMM TeMaMHM U pasjenamu. JlaHHBIH Kypc SBIS€TCS HWHTEIPATHUBHBIM, IOCKOJIbKY
oObenuHsieT B ce0e coJepKaHWe HECKOJbKUX MaTeMaTH4eCKUX JUCHMIUIMH: anredpa,
TPUTOHOMETPHSI, MATEMAaTHUECKUI aHAJIN3, TEOPUS MHOKECTB U JIp.

CopnepxarenpHo-MeTOAMUYECKAass  JMHMSA — «YUucma W BBIUMCIIGHHS» — 3aBepIIaeT
(opMUpOBaHME HABBIKOB HCIOJB30BAaHUS JAECHCTBUTEIBHBIX YMCET, KOTOpOe OBbUIO HauyaTo B
OCHOBHOM 1IKoJe. B crapmieii mkose ocoboe BHUMaHUE ynensercss (GOpMUPOBAHUIO MPOYHBIX
BBIUMCIIUTENBHBIX HaBBIKOB, BKIIOYAIONIUX B ce0sl MCIHOJIB30BAHUE DPA3JIUYHBIX (OopM 3amucu
JNEUCTBUTENBHOTO YHCJIA, YMEHHME pAlMOHAJIbHO BBINOJHATH JEUCTBHS C HHUMH, JAEIaTh
NPUKHUJIKY, OLEHMBAaTh pe3yapTar. OOydaromuecss TNOJIy4aloT HaBBIKM NPHOIMKEHHBIX
BBIUMCIICEHUH, BBIMOJHEHUS JEHCTBUH C YHWCIaMH, 3allMCaHHBIMM B CTaHJIApTHOH Qopme,
HCII0JIb30BAHUSI MaTEMaTUUECKNX KOHCTAHT, OLIEHUBAHUS YHACIOBBIX BHIPAKEHUH.

JIuaus «YpaBHEHHMsS M HEPAaBEHCTBAa» pPeaJM3yeTCs] Ha IMPOTSHKEHUH BCero oOydeHHs B
CTapulel IIKoJIe, IOCKOJIbBKY B KaXJIOM pasjeiie MporpamMmbl NPELyCMOTPEHO pELIECHUE
COOTBETCTBYIONTHUX 337a4. O0ydaromuecs OBJIaIeBal0T Pa3InYHBIMU METOIaMH PEIICHHS LEIbIX,
panMoHaNbHBIX, HPPALMOHANBHBIX, TOKA3aTEIbHbIX, JOrapUPMHUUECKUX U TPUTOHOMETPUUECKUX



YPaBHEHMH, HEPABEHCTB U UX cUCTeM. [loiydeHHbIE yMEHUS UCIIONIB3YIOTCS IIPU UCCIEA0BAaHUU
(GyHKIME ¢ MOMOIIBIO MPOW3BOJHOM, pPEeIICHUH MPUKIAJHBIX 337ad W 3aJad Ha HaXOXXICHUE
HauOOJIBIINX U HAUMEHBIINX 3HAYCHUH (QYHKIIUH.

ConepxaTenpHO-MeTOAMUYECKast JTUHUSA «DYHKIUU U TpaQuKH» TECHO NEpeIuieTaeTcs C
JPYTMMHU JIMHUSIMHU Kypca, IIOCKOJIbKY B KAakKOM-TO CMBICIE 3aJa€T IIOCIEI0BATEIbHOCTD
M3Y4YCHHUS MaTepuana. VI3ydeHWe CTENeHHOH, TOoKa3aTelbHOW, JIoTapuMUYECKOH U
TPUTOHOMETPUYECKHX (YHKIMHA, WX CBOWCTB M Tpa(uKOB, HCHOIb30BaHWE (QYHKUUN IS
pelieHus 3a7ad U3 APYrux y4eOHBIX NPEIMETOB M pealbHOM >KM3HM TECHO CBS3aHO Kak C
MaTeMaTHYECKUM aHaJIM30M, TaK U C pELICHUEM ypaBHEHUU U HepaBeHCTB. [Ipu 3Tom Oosbiioe
BHUMAaHHE yJensercss (OPMUPOBAHHIO YMEHHUS BBIpaXaTb (HOpPMYITaMU 3aBHCHMOCTU MEXIY
pa3IMYHBIMU BEJIUYMHAMH, HCCIIEIOBaTh IOJY4YEHHbIE (YHKUUU, CTPOUTh HX TIpaduKH.
Marepuan 3TOM COAECP/KATEIBHOM JIMHUM HAlEJIeH Ha pPAa3BUTHE YMEHHWM M HaBBIKOB,
MO3BOJISIFOIIMX ~ BBIPA)KaTh 3aBUCHUMOCTHM MEXAY BEIMYMHAMHU B  pa3inyHOM  (opme:
aHAJIMTUYECKOU, TpauIeCcKOi U CIOBECHOM.

CopnepxarenpHas uHus «Havama mareMaTnyeckoro aHaian3ay IMO3BOJIAET CYIIECTBEHHO
paciIupuTh KPyr Kak MaTeMaTUYEeCKUX, TaK U MPUKIAJAHBIX 3a/1a4, JOCTYIHbBIX 00yJaromuMcs, y
KOTOPBIX MOSIBIISETCS BOZMOKHOCTh UCCIIEIOBATh U CTPOUTH rpaduku QyHKIUHI, ONPEeaensaTh uxX
HauOOJbIINEe U HAaUMEHBIINE 3HAUYEHHUS, BBIUMCIIATH IUIOMAa GUryp u 0ObEMBI TeJ, HAXOAUTh
CKOPOCTHM M YCKOpPEHHs IpoleccoB. JlaHHas conep)kaTelbHas JIMHUSA OTKPBIBAET HOBBIE
BO3MOXHOCTH TIOCTPOEHHMS MaTEMaTHYECKUX MOJENEN peanbHBIX CHUTYallUld, HaXOXICHUS
HaWIy4Ilero peleHus B IPUKIAJHbIX, B TOM YHACJIE COLUAIBHO-DKOHOMUYECKHX, 3a1a4dax.

CopnepxarenpHO-MeTOANYECKAs TUHUSA «MHOXKECTBA U JIOTMKa» B OCHOBHOM IIOCBSILEHA
JJIEMEHTaM TEOPHUU MHOKECTB. TE€0pETHKO-MHOKECTBCHHBIE ITPEICTABICHNS IIPOHU3BIBAIOT BECh
KypC IIKOJBHON MaTeMaTHKH M MpelaraloT Hanbosee yHUBEpCaJIbHBIN SA3bIK, 00bEIUHSIOLIUN
BCE pa3Aeiabl MaTEMaTHUKU M €€ TNPUIOKCHWM, OHHM CBA3BIBAIOT DPAa3HbIE MaTEMATHYECKUE
JUCLIMIUIMHBL B €JUHOE LEJIOE.

B kypce «Anrebpa u Hadana MareMaTHYECKOI'O aHaJIM3a» MPUCYTCTBYIOT TAKXKE OCHOBbI
MaTEMAaTU4YECKOI0 MOJEIMPOBAHUS, KOTOpbIE MPHU3BaHbl CHOPMHUPOBATH HABBIKM HMOCTPOCHMS
MojieNiel pealbHbIX CUTYyalluil, UCCIEOBAHUS 3TUX MOJIENEN C MOMOIIbIO anmnapara aareopsl u
MaTeMaTUYECKOr0 aHajau3a M MHTEPIpPETAaluy IIOJyYCHHBIX pe3ylbTaToB. Takue 3amaHus
BIUIETCHBI B KaXKAbIH U3 pa3[elIOB IPOrPAMMBI, IOCKOJIBbKY BECh MaTepuan Kypca IIHPOKO
UCIOJIB3YETCS I PELIEHUs NPUKIaAHbIX 3aaa4. [Ipyu pemennn peanpHbIX MPaKTUUYECKUX 3a1a4
yyaluecss — pa3BUBalOT  HAOJIOAATENBHOCTh,  YMEHHE  HAXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBarbcs, HCIOJb30BATh AHAJIOTUIO, 0000IIATE M KOHKPETU3MPOBATH IpOOIEMYy.
JleaTenbHOCTh N0 (OPMHUPOBAHUIO HABBIKOB DPELICHHS NPUKIAJHBIX 337ad OpraHu3yercs B
Ipolecce U3y4eHus Bcex TeM Kypea «Asredpa U Hauala MaTeMaTHUYeCKOTO aHAJIN3ay.

I'EOMETPUA

[Iporpamma mo reomeTpuM Ha 0a30BOM YpOBHE NpeIHa3HAa4YeHa Uil OOydaroIIHUXCs
CpPEOHEHN IIKOJIBI, HE HCIBITHIBABIIMX 3HAYNTENBHBIX 3aTPYAHEHHH HAa YPOBHE OCHOBHOTO
oOmero oOpazoBanus. Takum oOpa3oM, oOyuaroiiuecs Ha 0a30BOM YpPOBHE JIOJIKHBI OCBOUTH
oOmire MaTeMaTHYeCKUe YMEHHMs, CBA3aHHBIE CO CHEIM(PUKONH TE€OMETPHH U HEOOXOIUMBIE JJIs
KHU3HU B COBpeMEHHOM oO1ecTBe. Kpome 3T0ro, OHM UMEI0T BO3MOKHOCTD U3YYUTh T'€OMETPUIO
6osiee TIIyOOKO, €ClIM B JalbHEHIIEM BO3HUKHET HEOOXOMMOCTh B T€OMETPHUECKUX 3HAHUSX B
npodeccuoHaTbHON 1A TEIbHOCTH.

JlocTIKeHHe el OCBOEHUS NPOrpaMMbl 00€CTIEUNBACTCS PELICHUEM COOTBETCTBYIOIIUX
3agau. [IpuopuTeTHRIMU 3ajauaMi OCBOEHUA Kypca «I eomerpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax sIBJISIIOTCSA:



e (opmupoBaHHe TPEICTaBICHHUS O TEOMETPHHM KAaK YacTH MHPOBOU KYJIbTYphl U
OCO3HAHUE €€ B3aMMOCBSI3H C OKPY>KAIOIIUM MUPOM;

e (opmupoBaHue mpeACTaBICHUS O MHOTOTPAHHMKAX M TEJaxX BpalICHUS KaKk o
BOKHEUIIUX MATEMATUYECKUX MOJIEISAX, MO3BOJISIONIUX OMUCHIBATh U U3Yy4aTh pa3HbIC
SIBJICHUS] OKPY’KAIOLIEr0o MUPA;

e (opmupoBaHuEe yMEHHS pPAaClO3HABATh HA UYEPTEkKaAX, MOJEISIX M B PEATHHOM MHpPE
MHOTOTPaHHUKH U TeJa BPAIICHHUS;

® OBIQJCHHEC METOJAMH pEIICHHWS 3a7ad Ha TOCTPOSHUS Ha H300pakKeHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yYMEHHUS ONEPUPOBATH OCHOBHBIMH TOHSTHUSMH O MHOTOTPaHHUKAX U
TeJaxX BpalleHUs U UX OCHOBHBIMU CBOWCTBAMH;

® OBJIQJICHHE AJNTOPUTMAMHU DPEIICHUS OCHOBHBIX THIOB 3aj]a4; (JOpMHUpPOBAHUE YMEHHS
MPOBOJUTHh  HECJIOXKHBIE  JIOKa3aTelIbHBIE  PACCYKIECHHMS B  XOJI€  pelIeHUs
CTEPEOMETPUUECKUX 33]1a4 M 33]1a4 C MPAKTUUECKUM COJIEP)KaHUEM;

® pa3BUTHE MHTEJUIEKTYalbHBIX UM  TBOPYECKMX CIOCOOHOCTEH  oOyuwaromuxcs,
MMO3HABATEIFHOW aKTUBHOCTH, CCIICIOBATEILCKIX YMEHHUM, KPUTUIHOCTH MBIIIICHHUS;

e ¢opmupoBanne (HYHKIIMOHATHLHON TPAMOTHOCTH, PEICBAHTHOW TE€OMETPUM: YMEHHE
pacro3HaBaTh MPOSBIICHHUS T€OMETPUIECKUX MOHATHN, 0OBEKTOB M 3aKOHOMEPHOCTEH B
pPEATbHBIX JKU3HCHHBIX CHUTYalUSX W TPH W3YYCHHH JIPYTHX YYEOHBIX IPEIMETOB,
MPOSIBJICHUSI 3aBUCHUMOCTEH W 3aKOHOMEpPHOCTEH, (OpPMYyIHMpOBaTh WX Ha S3bIKE
FEOMETPUM W  CO3JaBaTh T'€OMETPUUYECKHE MOJCIH, NPUMEHSATh OCBOCHHBIN
FEOMETPUUECKHM  ammapar Ui peHieHUs MPaKTUKO-OPUEHTHUPOBAHHBIX — 3aj1ad,
WHTEPIPETUPOBATH U OIEHUBAThH MOJTYIECHHBIC PE3YyIbTaThI.

OTAM4UTEIbHOW 0COOCHHOCTBIO MPOTPAMMBI SBJISIETCSI BKIIFOYCHHE B KYpC CTEPEOMETPUH
B HayaJlle ero M3y4deHWs 3a7ad, peniaeMbiX Ha YpPOBHE WHTYUTUBHOTO TIO3HAHUA, U
onpenenEHHbIM 00pa3oM OpraHu3oBaHHas paboTa HaAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO M TIPOCTPAHCTBEHHOTO MBIIUICHHS, CTUMYJIHPYET MPOTCKAHWE WHTYHUTHBHBIX
MPOIIECCOB, MOTUBHUPYET K JAJIbHEHIIIEMY U3YYCHHIO MTPEMETA.

[Ipeanourenne oTHaéTcs HATJISIHO-KOHCTPYKTUBHOMY METOAY OOydYeHHUs, TO ecCTh
TEOPETHUYECKUE 3HAHUS HMMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH IPEIMETHO-TIPAKTHYECKOM
NesTeNbHOCTH. Pa3BuUTHE MPOCTPAHCTBEHHBIX TMPEJICTaBICHUM Yy ydalluxcs B Kypce
CTEPEOMETPUH TIPOBOJIUTCS 3a CUET pEIICHUs 3a7a4 Ha CO3/IaHHE ITPOCTPAHCTBEHHBIX 00pa30B U
3a/1ad Ha OINEpPUPOBAHUE NPOCTPAaHCTBEHHBIMU oOpazamu. Co3maHue oOpasza NMPOBOIUTCS C
OTIOPOM Ha HATJSAHOCTh, & ONIEPUPOBAHKUE 0OPA30M — B YCIOBUSX OTBJICUEHUS OT HATJIATHOCTH,
MBICJICHHOTO U3MEHEHHS €r0 MCXOJHOTO COJICP KaHMS.

OcHoBHBIE cojaepxaTenbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHuororpanHukmny», «IIpsMbie U MIOCKOCTH B MPOCTpaHCTBe», «Tena BpaieHus», «BekTopsl u
KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHKE JIOTUUECKUX YMEHUIN paclpeesnsieTcss He TOJIbKO
M0 COJEpKaTeIbHBIM JIMHUSAM, HO U MO TrojJaM OOy4YeHHS Ha YpPOBHE CpEeIHEro oOIIero
oOpa3oBaHusl.

Cognepxanne oOpa3oBaHHS, COOTBETCTBYIOIIEE IMPEIMETHBIM pe3yabTaTaM OCBOCHHUS
pabodeil mporpamMmbl, pacipeieIEHHBIM 110 ToJaM 00y4YeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3om,
9TOOBl ~ OBNAJICHHE TEOMETPUYECKHMMH  TIOHATUSAMH H  HaBBIKAMH  OCYILECTBISIOCH
MOCJIEIOBATENIFHO U TOCTYNAaTeNbHO, C COONIOJIEHWEM TPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYATUCH B OOIIYIO0 CUCTEMY I€OMETPUYECKUX MPEACTABICHUI 00yJarommxcs,
pacmupsisi u yrayomsis e€, o0pasysi MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

«BGPOSITHOCTL H CTATUCTHKA»



VYuebnsblil Kypc «BeposTHOCTh U CTaTHCTHKA» 0a30BOT0 YPOBHS SIBISETCS MPOIOHKEHUEM
U Pa3BUTHEM OJHOMMEHHOTO Y4eOHOTO Kypca 0a30BOro ypoBHsS OCHOBHOHM mikouibl. Kypc
npeaHasHaueH s GOpMUPOBaHHUA Yy 0OyJArOIUXCsS CTaTHCTUYECKOM KYJIbTYPHl U MOHHUMAHUS
pOJIN TEOPUM BEPOSITHOCTEN KaK MaTeMaTHYECKOTO MHCTPYMEHTa JUIsl M3Yy4YEHMs CIydalHBIX
coObITHH, BeIMYMH W mpoueccoB. [lpm wu3ydeHnum Kypca oO0OTaIIAIOTCS TPEACTABICHUS
yyalmxcss 0 METoJIaX UCCIeA0BaHMsI U3MEHYMBOTO MUpPa, Pa3BUBAETCS IOHUMaHUE 3HAYMMOCTU
1 OOIIHOCTH MATEeMaTHYEeCKUX METOJOB TO3HAHHMS KaK HEOTHEMJIEMOH YacTH COBPEMEHHOTO
€CTECTBEHHO-HAay4YHOI'0 MUPOBO33PECHHUSL.

CopnepxaHue Kypca HAIpaBJIEHO Ha 3aKpEIUIEHWE 3HAHWN, MOJYyYEHHBIX NPHU H3YyYEHHUU
Kypca OCHOBHOM IIKOJILI M Ha pAa3BUTUE IIPEACTABICHUM O CIydalHbIX BEIMYMHAX U
B3aUMOCBS3X MEXJIy HHMHU Ha BaXHBIX IpPHUMEpax, CIOKEThl KOTOPHIX IOYEPIHYTHl U3
OKPYXKAIOIIEro MUPA.

B cooTBercTBUUM € yKa3aHHBIMU LIEJIIMH B CTPYKTYpe yuyeOHOro kypca «BeposiTHOCTH u
CTaTUCTHUKa» CpEeJHEHW IIKOJbl Ha 0a30BOM YypPOBHE BBIJICJIIEHBI CJEAYIOIINE OCHOBHBIE
cozepkarenbHble TMHUU: «CiaydaiiHble COOBITHS M BeposATHOCTH», «CiydailHble BETUYMHBI U
3aKOH OOJIBIINX YUCE.

BaxHyio uacTh Kypca 3aHMMaeT M3y4de€HHE TE€OMETPUYECKOr0 M OMHOMMAIHHOIO
pacrnpeneieHuii M 3HAaKOMCTBO C MX HEINPEphIBHBIMU aHaJloTaMU — TIOKa3aTelbHbIM U
HOPMaJIbHBIM paclpeaeIeHUsIMU.

Copnepxanne nuHUM «CiydaiiHple COOBITHS U BEPOSITHOCTH» CIY)KUT OCHOBOW st
(GopMuUpOBaHMsA MpPEJICTABICHUM O PpacHpeieieHUN BEpPOATHOCTEH MeXay 3HaueHHSIMHU
ClIyJaiHbIX BEJIMYMH, a TAK)XKe 3Ta JIMHUA HeoOXoauma Kak 0a3a I M3ydeHHsl 3aKOHa OOJIBIIMX
gyucen — (PyHIAMEHTaJIbHOIO 3aKOHA, JEHCTBYIOIIEIO B MPHUPOJAE M OOIIECTBE M HMEIOILEro
MaTeMatudeckyro  Qgopmamuzanuio. CaM  3akoH  OOJBIIMX  YHCEN Mpeaiaraercs B
03HAKOMUTENBHON ()OpME ¢ MUHUMAJIbHBIM UCIOJIb30BAHUEM MAaTEMATUYECKOTO (popMaiu3ma.

Tembl, cBsI3aHHBIE C HEMPEPBHIBHBIMU CIIY4aWHBIMU BEIMYMHAMH, AKLEHTHUPYIOT BHUMAaHUE
LIKOJIBHUKOB Ha ONMCAHMM M M3YYECHHMH CIy4alHBIX SBJICHUH C IOMOILBIO HENPEPHIBHBIX
¢ynkuuii. OCHOBHOE BHUMaHME YAESAEeTCs MOKa3aTelbHOMY U HOPMAJIbHOMY paclpesieeHusM,
P STOM MpEANojaraeTcs O3HAKOMHTEIbHOE M3ydeHHE MaTepuana 0e3 J/0Ka3aTelIbCTB
PUMEHSEMBIX (DAKTOB.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydueOHOM miaHe Ha U3ydeHHE Kypca anredphbl 1 Hayall MaTeMaTHYeCKOro aHaInu3a Ha 6a30BOM
ypoBHEe oTBOMTCA 2 yaca B Hejento B 10 kiacce u 3 yaca B Henento B 11 kimacce, Bcero 3a Ba
roja oOy4yenus — 170 dacos.
Ha u3yuenne reomerpun otBoauTCs 2 yaca B Heaenmo B 10 knacce u 1 vac B Hexento B 11
KJ1acce, BCero 3a jiBa roja ooyuenus - 102 yyeOHbIX yaca.
Ha wusyuenue ydeOHOro Kypca «BeposSTHOCT, M cTaTUCTHKa» Ha ©0a30BOM ypOBHE
otBouTCs 68 yacoB: B 10 kimacce — 34 ydaca (1 yac B Henento), B 11 kmacce — 34 yaca (1 yac B
HEJIENIO).



COJEP/KAHUE OBYYEHUA
Auredpa m HayaJIa MATEeMaTH4YeCKOI0 aHAJIN3A.
10 KJIACC

Yuciia ¥ BbIYMCICHUS

Parmonanbupie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoAndeckue aApoou. ApudmMernueckue Omnepalud ¢ PAlHOHAIBHBIMU  YHCJIAMH,
npeoOpa3oBaHusl YHUCIOBBIX BbIpaxkeHHUd. [Ipumenenue apoOeil M NPOIEHTOB ISl PEHICHUS
MIPUKIIAHBIX 33144 U3 PA3JIMYHBIX OTPACICH 3HAHUN U PEAIBHOU KU3HM.

JleiicTBuTenpHble yncia. PanmoHanbHble M HMppalMOHANbHBIE yucia. Apudmernyeckue
omepanuy ¢ AeUCTBUTEIbHBIMU yHciaMu. [IpuOnmxkEéHHbIE BHIYMCIECHUS, TIPaBUIa OKPYTJICHUS,
MPUKUIKA U OLIEHKA Pe3yIbTaTa BHIYMCICHUI.

Crenenp ¢ menbiM mnokasareneM. CranmapTHas ¢opma 3amucu JACUCTBUTEIHHOTO YHCIIA.
Wcnonb3oBanue mnoaxonsmie ¢opmbl 3amMcud  JEHCTBUTENBHBIX 4YMCET JJIs  pelIeHus
MPaKTUYECKUX 3a7a4 U MPEICTaBICHUS TaHHBIX.

Apudmernueckuil KopeHb HaTypalbHON crTeneHd. JleficTBus ¢ apupmMeTHuecKuMHU
KOpHSIMHM HAaTYpPAJIbHOW CTETICHH.

CuHyc, KOCUHYC M TaHT€HC YHCIIOBOTO apryMeHTa. ApKCHUHYC, apKKOCHHYC, apKTaHT'€HC
YHUCJIOBOTO apryMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa 1 TOKIECTBEHHbIE TPEOOPA3OBAHUS.

[IpeoOpazoBaHue TPUTOHOMETPUUYECKUX BbIpakeHH. OCHOBHBIC TPUTOHOMETPHYECKHE
hopmyIIbI.

YpaBHeHue, KOpeHb ypaBHeHHs. HepaBeHCTBO, pelieHHe HepaBeHcTBa. Merton
MHTEPBAJIOB.

Pemenue nenbix u poOHO-pallMOHANBHBIX YPaBHEHUN U HEPABEHCTB.

Peurenne nppanioHaNbHBIX YpaBHEHUN U HEPABEHCTB.

Peurenne TpuroHOMETpUYECKUX YPABHEHUN.

[IpuMeHeHne ypaBHEHHMII U HEPABEHCTB K PELICHUIO MAaT€MATHYECKHX 3aJad W 3aja4d u3
Pa3IUYHBIX 00JaCTe HAYKH U pEaIbHOM JKU3HH.

DyHKUUH U TPaPUKU

Oyukuus, crocods! 3amanus pyukuun. ['paduk Gynkiuu. Bzaumuo o6patHbie QyHKIUU.

OO6nacTh onpeaeneHuss 1 MHOKeCTBO 3HaueHud ¢ynkuuu. Hynu dynkiun. [Ipomexyrku
3HAKOMOCTOSIHCTBA. YETHBIC U HEUETHBIC (DYHKIIHH.

Crenennas (yHKIUS ¢ HaTypaJdbHBIM M IENbIM TMoOKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CBoiicTBa U rpaduk KOpHs N-0il cTeNeHu.

TpuroHomerpuyeckass OKpYXHOCTb, OIpENEIEHUE TPUTOHOMETPUUYECKHX  (DyHKIMHA
YHCIIOBOTO apryMeHTa.

Havana maTteMaTH4ecKoro aHajam3a

[locnenoBatenbHOCTH,  CIOCOOBI  3aJaHMsA  IOCJIEAOBaTeNbHOCTEH.  MOHOTOHHBIE
IIOCJIEOBATEIBbHOCTH.

Apudpmernueckass W TreoMeTpuyYeckass — mporpeccud. beckoHeuyHO — yObIBaromias
reomerpuueckasi nporpeccus. CyMma OECKOHEYHO YOBIBArOIEH reoOMeTpUYEeCKON MPOrpecCHH.
@opmyna CIO0XHBIX IPOLEHTOB. [cronb3oBaHWe MPOTPECCHM Ul PELIEHUS PEATBHBIX 3a/1ad
MPUKIIAHOTO Xapakrepa.

MHokecTBa H JIOTHKA



MHosxecTBO, onepanuu Haj MHokecTBaMmM. Jlnarpammsl Oitiepa—Benna. [Ipumenenne
TEOPETUKO-MHOKECTBEHHOIO anmapara Juisi OIMCaHUs pPeajbHBbIX IPOLECCOB W SBJICHUH, IIpU
pELIeHNH 3aa4 U3 IPYTUX y4eOHbIX IPEIMETOB.

Omnpenenenue, Teopema, CIeICTBHUE, J0KA3aTEIbCTBO.
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Yuciaa ¥ BbIYMCICHUS

HarypaneHbie u nensie yncina. [Ipu3Haky AeIMMOCTH LEIbIX YUCEIL.

Cremnensb C pallMOHATIBHBIM MOKa3ateneM. CBOWMCTBA CTETICHH.

Jlorapudm yucna. JlecaTuyHble U HaTypaibHbIE JIOTAPUPMBI.

YpaBHeHusI U HepaBeHCTBA

[IpeoOpa3oBanue BbIpaKEHUH, COAEPIKALIUX JTOTapu(MBI.

[IpeoOpa3oBanHue BbIpaKEHUH, COAEPKALINX CTENIEHH C pallMOHAIbHBIM [OKa3aTeNIEM.

[Ipumepbl TPUTOHOMETPHUYECKUX HEPABEHCTB.

[Toka3zarenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI U HEPABEHCTBA.

CucteMbl JIMHEMHBIX ypaBHEHUH. PelieHue NpUKIaAHBIX 3a7ad C MOMOIIBI0 CHUCTEMBI
JINHEWHBIX YPaBHEHUM.

Cucremsbl 1 COBOKYITHOCTH PallMOHAJIBHBIX YPABHEHUIN U HEPABEHCTB.

[IpuMeHeHne ypaBHEHHH, CUCTEM M HEPABEHCTB K PEUICHUIO MAaTEMaTUYECKUX 3a1ad U
3a/1a4 U3 pa3InNuHbIX 00JIaCTel HAYKU U PEAIbHON KU3HH.

DyHKUUM U TPaPUKH

Oyuknusa.  [lepuogumveckue  Gyakmuu. [IpoMEeXyTKH  MOHOTOHHOCTH — (DYHKITHH.
Makcumymbl 1 MUHUMYMbI (GyHKIMM. HauOonbliee ¥ HauMeHbllee 3HaueHHE (DYHKIUU Ha
MIPOMEXYTKE.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPAPUKH.

[TokazarenpHas u norapudmuueckas QyHKIUU, X CBOMCTBA U IpadUKH.

Hcnons3oBanue rpadukoB GyHKITUH 1)1 pEIICHUST YPABHCHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpagukoB (QYHKIUN Ui UCCIEAOBAHUS TMPOIECCOB M 3aBUCHUMOCTEH,
KOTOpbIE BOZHUKAIOT MPHU PEUICHUH 3a/1a4 U3 APYruX y4eOHbBIX MPEIMETOB U peaibHON KU3HHU.

Havana maTteMaTn4ecKoro aHajam3a

HenpepriBHbie hyHKIIME. MeTo 1 HHTEPBATIOB JIJIs1 pELICHHS] HEPABEHCTB.

[IpousBonnas ¢pynkuuu. ['eomerprueckuii u GU3NIECKUI CMBICI IPOU3BOIHOM.

IIpousBoaHble 3neMeHTapHbIX (QyHKIMHA. DOPMYNbl HAXOXKAECHUS MPOU3BOJHON CYMMBI,
MIPOU3BEJICHUS U YACTHOTO (PYHKLIUH.

[IpumeHeHre MPON3BOAHOM K HCCIIEOBaHUIO (DYHKIIMA HAa MOHOTOHHOCTh M AKCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro M HAMMEHBIIETo 3HaYeHUs1 (PYHKIIMU Ha OTpE3Ke.

[IpuMeHeHre TPOU3BOAHOM Il HAXOXKJICHUS HAWIYYIIEro pEUIeHUS B NPHUKIAIHBIX
3aauax, JJs OINpeesieH|s] CKOPOCTH IpoIiecca, 3aJaHHOTO (GOpMYIIoi WK rpaduKoM.

IlepBooOpa3nas. Tabnuia nepBooOpasHbIX.

Wuterpan, ero reoMeTpuyeckuii M (¢u3MUecKuil CMbICI. BbluncieHue HMHTerpasia Mo
tdopmyne Hetorona—JleiiOHuna.

I'eomerpus
10 KJIACC



IIpsimble U IVIOCKOCTH B IPOCTPAHCTBE

OcHoOBHbIE NIOHATHUSL CTEpeOMETpUH. Touka, npsiMasl, III0CKOCThb, NpocTpaHCcTBO. [loHsTHE
00 aKCHOMaTHYECKOM TIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUHU U CIICICTBUS U3 HUX.

B3anMHOe pacrionokeHue NpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIIMECS, TapaJUICIbHbIE U
CKpeuuBampomuecss npsmsle. IlapaimnensHOCTh MNPsSMBIX M INIOCKOCTEM B MPOCTPAHCTBE:
MapajuleIbHbIE IIPSAMBbIE B NPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPIMBIX; IAPAILIEIBHOCTh
NpSIMOM M IUIOCKOCTH. YTJIBI C COHANPABJICHHBIMH CTOPOHAMM; YroJl MEXAY NpPSIMBIMU B
npoctpanctBe.  [lapayienbHOCTh  IJIOCKOCTEW: — MapajuledbHbIE  IUIOCKOCTH;  CBOMCTBA
napajuleNbHbIX ockocTel. [Ipocreline npocTpaHcTBEHHbIE QUTYPBI HA IIJIOCKOCTU: TETPA3AP,
KyO, mapaJiyiesienumes; NoCTpOeHUE CEYSHU.

[lepneHUKYISIpHOCTE  NPSMOM M IJIOCKOCTH:  NEPIEHAMKYISPHBIE IIPSAMBIE B
MIPOCTPAHCTBE, MpsIMbIE MApaUIeIbHBIE M TEPHEHIUKYISIPHBIE K IIOCKOCTH, IIPU3HAK
NEPIEHIUKYJIIPHOCTH MPSAMOM M IUIOCKOCTH, TeOpeMa O MNpsIMOW NEepHeHAUKYIIPHON
IJIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJl MEXKJY IPSIMOM M IIJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEWHBIN YroJl ABYrpaHHOro yria. IlepneHauKyisip M HakJIOHHBIEC: PACCTOSIHME OT TOYKH J0
IUIOCKOCTH, PAcCTOSIHWE OT NPSMOM 0 IUIOCKOCTH, MpOeKUus (Urypbl Ha IJIOCKOCTb.
[lepneHMKyYISIPHOCTD MJIOCKOCTEN: MPU3HAK MEPIEHINKYISIPHOCTH JBYX IUIOCKOCTel. Teopema
0 TPEX MEPIEHAUKYIISIPAX.

MHOrorpaHHHMKH

IlonsAiTHE MHOTOrpaHHUKA, OCHOBHBIE OJIEMEHTBI MHOTOIPDAHHUKA, BBIIYKIBIE U
HEBBIIYKJIBIE MHOTOTPAaHHMKH; pa3BEPTKAa MHOrorpaHHuka. IIpusma: N-yroneHas nmpusma; rpaHu
Y OCHOBAHMs MPU3MBIL; IPsIMasi U HAKJIOHHAS IPU3MbI; OOKOBAs M MOJIHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, npsiMOYroJbHBIN Mapajuiesenunes U ero cBorcrea. [lupamuaa: N-yrosibHas
nUpaMuja, T'paHU M OCHOBaHME MNUPaMUAbI; OOKOBas M IOJIHAs MOBEPXHOCTb MHPAMM[IBL;
IIpaBWJIbHAsE W YCEU€HHas MNHMpamMuia. OJIEMEHTbl Npu3Mbl M nuUpaMuisl. [IpaBuibHbIC
MHOTOTPAaHHUKHU: IOHATHE IPAaBUIBHOIO MHOIOIDAaHHUKA; MPABUJIbHAS IIPU3Ma U IIPABWIIbHAS
NUpaMua; NpaBUWIbHAs TPEYroJibHas MUPaMUa U NpaBUIIbHBIN TeTpasap; KyO. [IpencraBienue
O IpaBWIBHBIX MHOTOTPaHHMKAX: OKTa’Ap, HOACKa’ap u ukocadap. CedeHus npuU3Mbl U
NApaMUIBbIL.

CuMMeTpuss B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, INPSAMOMW, IUIOCKOCTH.
DNEeMEHTBl CUMMETPUU B IUpaMUax, NapajuleenuIesax, IpaBuIbHbBIX MHOTOTPaHHUKAaX.

Bbruncnenue 371eMEHTOB MHOTOTPAaHHUKOB: p&0pa, auaroHanu, yrisl. [lnomans 6oxoBoi
IIOBEPXHOCTH M IIOJHOW IOBEPXHOCTU NPAMOM MNPHU3MBI, IUIOLIAAb OCHOBAHMH, Teopema O
OOKOBOW MOBEPXHOCTH NpsMON mpu3Mbl. [lnomans GOKOBONM MOBEPXHOCTH M IOBEPXHOCTH
MPaBUIBHON NMUpaMH[bI, Teopema O IUIomaay yced€éHHol nupamuipl. [lonsarue o6 oObéme.
O0BEM nupamMuIbl, TPU3MBI.

ITono6usle Tena B mpocTpaHcTBe. COOTHOLICHHMS MEXKIY IUIOIAASIMU TOBEPXHOCTEH,
00BbEMaMHU MOJOOHBIX TEII.
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Tesna Bpamenus

Hunuuapuyeckass MOBEPXHOCTb, 00pa3yrollie IWIMHAPUYECKOW MOBEPXHOCTH, OCh
HWIMHAPUYECKO noBepxHocTH. LIMmuHap: ocHOBaHUs U OOKOBas MOBEPXHOCTh, 0Opasyomas u
0Cb; TUIOIA/Ib OOKOBO 1 MOJTHOM MOBEPXHOCTH.



Konunueckasi moBepxXHOCTb, 00pa3ylolne KOHMYECKOW IOBEPXHOCTH, OChb M BEpIIMHA
KOHUYECKOW mnoBepxHOcTH. KoHyc: OCHOBaHME M BeplIMHa, OOpa3ymomas U OCh; IUIONIA/Ib
OOKOBOW W TOJHON TMOBEPXHOCTH. YCEU€HHBIH KOHYyC: 0Opa3ylolle M BBHICOTA; OCHOBAHUS U
OOKOBasi MOBEPXHOCTb.

Cdepa m map: meHTp, paamyc, TUaMeTp; IUIOMIAIh IMOBEPXHOCTH cdeprl. B3ammuoe
pacrionoxxenue chepbl 1 IUIOCKOCTH; KacaTeslbHask INIOCKOCTh K cdepe; Iomans chepsl.

N300paskenue Ten BpameHust Ha MII0CKOCTH. Pa3BépTka IIMHApa U KOHYCA.

KomOunamuu Ten BpamieHWs WU MHOTOTPAHHUKOB. MHOTOTPaHHUK, ONHCAHHBIH OKOJO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, UJIH TEJIO BPAIICHUSL.

[Tonsatue 06 oO0béMe. OcHOBHBIE CBOMCTBA 00BEMOB Ten. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuieyenunena u ciueAactBus u3 He€. O0béM 1munuHApa, koHyca. O0bEM
miapa ¥ rioimab chepsl.

[lono6Hble Tena B mpocTtpaHcTBe. COOTHOLIEHMS MEXAY IUIOMIAAIMU TOBEPXHOCTEM,
o0béMamMu MOJOOHBIX TEI.

Cevennss mminuHIpa (MapauleIbHO W TIEPHEHIWKYISIPHO OCH), CEYEHHS KOHyca
(mapannenbHOE OCHOBAHUIO U MPOXOsIee Yepe3 BEPIINHY), CEUeHHUs 1apa.

BexkTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

Bektop Ha miockocTy U B IpocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4YMcio. PasznokeHWe BEKTOpa MO TPEM HEKOMIIAHAPHBIM BekTopam. [IpaBmio
napajuienenunena. Pemenue 3aaa4, CBA3aHHBIX ¢ IPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsimoyronpHast cucrema KooOpAWHAT B mpocTtpaHcTBe. KoopauHatel BekTopa. [Ipocreitmme
3alauyd B KOOpAMHATax. Yrojl MexAy BekTopamu. CkanspHOEe NpPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MeXIy HpsIMBIMU U IHIOCKOCTSIMU. KoOpAMHATHO-BEKTOPHBIN METOJ MpH
pELICHUH TeOMETPUUECKUX 3a/1a4.

BeposiTHOCTB M cTaTHKA
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[IpencraBnenue NaHHBIX ¢ MoOMollplo Tabnuu u auarpamm. CpeaHee apupmeTHdeckoe,
MeauMaHa, HauOojblllee W HauMEHbLIEe 3HAueHMs, pa3Max, JUCIepcHs M CTaHJapTHOe
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB.

CrydaiiHple 3KCIIEPUMEHTBI (OIBITBI) M ClydaiHble COOBITHS. DiIeMEHTapHbIE COOBITUS
(ucxonpl). BeposTHOCTD ciydaiiHOTO COOBITHS. BiIM30CTh 4acTOTHI M BEPOSITHOCTH COOBITHM.
CnydaiiHble OIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSAMU. BeposiTHocTH cOoOBITHI
B OIBITAaX C PABHOBO3MOXHBIMU JIEMEHTAPHBIMHU COOBITUAMHU.

Omnepanyu HajJ COOBITHSIMM: IEepecedeHue, 0ObeqUMHEHUE, NMPOTUBOIOJIOKHBIE COOBITHUS.
Juarpammel Diinepa. @opmyiia ClI0KEHUS BEPOSITHOCTEM.

VYcnoBHas BEPOSTHOCTb. Y MHOXKEHUE BEPOATHOCTEH. JlepeBO CIIy4ailHOTO HKCIIEPUMEHTA.
dopmyna noiaHoH BeposaTHOCTU. He3aBucumbie cOOBITHS.

Komb6unatopHoe npasuino ymHokeHus. IlepecranoBku u ¢aktopuan. Uuciao couyeTaHUi.
Tpeyronsauk [Tackans. @opmyna OuHoma HeroToHa.

bunapHblii ciyyaiiHbIi ONBIT (MCTIBITAHKE), yCIIEX U Heyaada. He3aBucHMBble UCTIBITAHUS.
Cepust HE3aBUCHMBIX HUCHBITAHUN A0 nepBoro ycmexa. Cepus HE3aBUCUMBIX HUCHBITAHUI
bepuymu.



Cnyuaiinas BenuuuHa. Pacrnpenenenue BeposiTHocTeil. Jluarpamma pacrpesesieHus..
[Ipumepsl pacripesiesieHnii, B TOM YHCIie, TEOMETPUIECKOE U OMHOMHAIILHOE.
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YUucnoBble  XapaKTEPUCTUKU  CIIYYaWHBIX BEJIMYMH: MATEMaTHYECKOE  OXHUAAHUE,
JIICIIEPCHS U CTAaHJAPTHOE OTKJIOHEHUE. [[pruMepbl NpUMEHEHHST MATEMATUYECKOTO OXKHUJIaHUS, B
TOM 4YHCJIE B 3ajJadyaX W3 IOBCEIHEBHOW KHW3HU. MareMaTH4ecKoe OXHUJaHWe OWHapHOU
CIy4alHOM  BEIWYMHBIL. ~MaremMaTH4ecKoe OXHAAaHUE CYMMBbI  CIyYallHbIX  BEJIMYHH.
MareMatuueckoe 0KUAAHUE U TUCTIEPCUSI TEOMETPUUECKOTO 1 OMHOMHAIBHOTO pacIpeesiCHUM.

3akoH OOJIBIIUX YHCENT M €ro poJib B HayKe, Mpupojie u odmiecTBe. BriOOpouHbIT MeTo
HCCIICIOBAHHH.

[IpuMepel HENpPEpPBIBHBIX CIy4alHBIX BEIWYMH. [IOHATHE O IUIOTHOCTH pAaCIpEICIICHHUS.
3agauM, TMOPUBOJAINIME K HOPMAIBHOMY pacnpeaeiieHuto. [loHdatne o0 HOpMallbHOM
pacnpeeneHuH.

IINTAHUPYEMBIE PE3YJIBTATDBI OCBOEHUA YYEBHOT' O KYPCA
«Marematuka» (BA3OBBII YPOBEHb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30OBAHUA

OcBoeHue yqe6Horo npeamMcTa «MarteMaTuka» AOKHO obecneyuBaTh JOCTHMOKCHHUEC Ha
YPOBHE CPEOHETO O6I_HCFO 06pa30BaHI/I$I cIeayromuux JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U
MpECAMETHBIX O6pa3OBaTeJIBHBIX PE3YyJIbTATOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS IpOrpamMMmbl y4eOHOro mnpeamera «MaremaTuka»
XapaKTEepPU3YIOTCSL:

I'paxnanckoe BoCIMTaHUE:

C(OPMHUPOBAHHOCTBIO TPAXKAAHCKOW MO3UIMMU OOyyarolmerocs Kak akTHBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOr0 OOILIECTBa, MPEACTABICHUEM O MAaTEMaTHYECKHX OCHOBAaX
(YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SBJICHHUH, MOpOLEAYp TpakIaHCKOTro oOIIecTBa



(BBIOOPBI, OMPOCHI M TIp.), YMEHHEM B3aUMOJCHCTBOBATH C COIHMAIBLHBIMU HWHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMH U Ha3HAYCHUEM.

[TarpuoTrdeckoe BOCIIMTaHUE:

c(OPMHUPOBAHHOCTHIO POCCUIMCKOM IPa)KIaHCKOW MICHTHYHOCTH, YBAKEHHS K MPOILIOMY
U HACTOSIEMY pOCCHICKOW MaTeMaTUKH, LUEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHUAM
POCCHICKMX MAaT€MaTUKOB M POCCUMCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIIOJb30BAHUID 3TUX
JTOCTH>KCHHH B APYTUX HayKaX, TEXHOJIOTHSX, chepax IKOHOMHUKH.

JlyXOBHO-HPAaBCTBEHHOI'O BOCITUTAHUS:

OCO3HAHMEM JYXOBHBIX IICHHOCTEH pPOCCHICKOTO Hapoaa; Cc(HOPMUPOBAHHOCTHIO
HPABCTBEHHOI'0 CO3HAHUS, STUYECKOTO MOBEACHUS, CBI3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH>KEHUM HAyKM M JEATEIbHOCTBIO YYEHOTO; OCO3HAHHMEM JIMYHOIO BKJIAJa B IOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO.

DcTeTH4eCcKOe BOCIIUTAHUE:

ACTETUYECKMM  OTHOLICHWEM K  MHUpPY, BKIKOYAs OCTETHUKY  MaTEMAaTHYECKUX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajad, pelIeHuH, pacCyXJEeHUN; BOCIPUUMYHUBOCTBIO K
MaTeMaTHYECKUM acCleKTaM Pa3JInuHbIX BUJIOB UCKYCCTBA.

®uU3NYECKOE BOCITUTAHHE:

chOpMUPOBAHHOCTHIO YMEHHUS TPHUMEHSATh MAaTeMAaTHYeCKHE 3HAHUS B HHTEpecax
310pOBOr0 U Oe3omacHoro olpas3a *W3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/10POBbIO
(3mopoBoe muTaHHE, COATAHCHUPOBAHHBIA PEKUM 3aHATUN M OTAbIXa, peryispHas (uznyeckas
aKTUBHOCTb); (PU3MYECKOTO COBEpIICHCTBOBAHUS, MPU 3aHATUSAX CIOPTUBHO-03A0POBUTEIHHON
JEeSATENbHOCTBIO.

TpynoBoe BoCIIUTaHHE:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM LEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3INYHBIM
chepam mpodeccuoHaNbHOM JEesTeNbHOCTH, CBI3aHHBIM C MaTeMAaTUKOW M €€ MPUIOKEHUSIMU,
YMEHHEM COBepILIaTh OCO3HAHHBIN BbIOOP Oyayiiei mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIE
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaTh4eckoMy oOOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha MPOTSHDKEHWU BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTUIO B
pelIeHNN TPaKTUYECKUX 3a]]a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

DKOJIOTHYECKOE BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, MOHUMAHHUEM BIHUSHUSA COLUAIBHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSIHUE NPHUPOAHOW U COLMAIBHOW Cpebl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa  JKOJIOTHUECKUX  MpoOiieM; OpueHTaluueld Ha  MpUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU U pelieHus 3aad B 00JacTU OKpYXKAIoIe cpelbl, MIaHUpOBaHUS
MOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MTOCIEACTBUM I OKPYXKAIOILIEH CPEIBL.

LlerHOCTH Hay4HOTO MO3HAHUS:

c(hOpPMUPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOILIECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHUeCKON HayKH Kak cdepbl
YEJIO0BEUECKOMN JEATEIBHOCTH, ITANlOB €€ pa3BUTHUS U 3HAYMMOCTHU JUIS PA3BUTHUS LIMBUIIM3ALUU;
OBJIQJICHUEM $SI3bIKOM MATEMaTHUKW W MAaTE€MaTUYECKOW KYyJIbTYpOM KakK CpEACTBOM MO3HAHUSA
MHpPA; TOTOBHOCTBIO OCYILECTBJIATH IMPOCKTHYHD H  HCCIENOBATEIBCKYI JEATEIBHOCTh
WHJIMBUIyaJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbHI



MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHUS MIPOrpaMMbl yaeOHOTO mpeaMera «MaTeMaTnkay
XapaKTePU3YIOTCS  OBIIAJICHUEM  YHUBEPCAIBHBIMU  HO3ZHAGAMENbHBIMU  OelicmBUsMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBLIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — pPe2ylsmU8HbIMU
oeticmsusmu.

1) Yuueepcanrvnvie nosnasamenwvhsle oeticmaus, obecneyusarom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECcco8 00yuarowmuxcs (0ceoenue mMemooo8 NO3HAHUS OKPYICAIOWe20 MUupa,

npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayull, yMmeHuti pabomamo ¢ uH@opmayuel).
ba3oBrle joruueckue 1eiCcTBUA:

BBISBJIATh M XapaKTEPH30BaTh CYIIECTBEHHBIC NMPH3HAKK MAaTEMAaTUYECKUX OOBEKTOB,
MOHATHH, OTHOMICHUH MEKIY TOHATHIMH; (OPMYITHpPOBATH OIpPEICICHHUS TOHSTHIA,
YCTaHABJIMBAThH CYIIECTBEHHBIN MPU3HAK KIACCH(HUKAIINN, OCHOBAHUS JJIsi 00001IeHUS
Y CpaBHEHWUsI, KpUTEPUH TIPOBOIMMOTO aHAJIH3a,

BOCIIPUHUMATh, (POPMYIHpPOBATh U MPEOOPa3OBBIBATH CYKICHHS: YTBEPAUTEIHLHBIC U
OTpHIIATENIbHBIC, €TMHIYHBIC, YACTHBIE U O0IINE; YCIOBHBIE;

BBISIBJISITH MAaTEMaTHYECKIE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHS B (haKTax,
TAHHBIX, HAONIOJCHUSX W YTBEPXKJICHUSAX; NpeIUIaraTh KPUTEPHUH JUTSl BBISBJICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

JIeNIaTh BBIBOJIBI C HCITOJIb30BAHMEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIIOYeHNH, YMO3AKITIOUSHHI TI0 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MaTEMaTUUECKUX YTBEP)KIEHUH (IIpsiMble
U OT TPOTHBHOIO), BBICTpauBaTh AapryMEHTAIUIO, NPUBOIUTH TMPUMEPHl U
KOHTPIpUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BBIBOJIBI;

BBIOMpaTh CHOCOO pemieHus y4eOHOW 3amadyu (CpaBHMBATh HECKOJBKO BapHAaHTOB
pelieHus, BpIOUpaTh HanboJiee MOIXOASIMUN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX
KpUTEPHUEB).

bazoBrie HUCCICI0OBATCIILCKHUE HCﬁCTBHHZ

WCIOJIb30BaTh  BONPOCHl  KaK  HCCIIENOBATENbCKUM ~ WHCTPYMEHT  IO3HAHMS,
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOUINE TPOTUBOPEUHE, MPOOIeMYy, yCTaHABIMBATh
HUCKOMOE U JaHHOe, (OpMHUPOBATh THUIIOTE3y, APryMEHTHUPOBATH CBOIO IO3UIIHUIO,
MHEHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIA SKCIIEPUMEHT, HCCIEAOBAHUE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBIEHHS, Mpollecca,
BBISIBIICHUIO 3aBUCUMOCTEH MEX 1y 0ObEKTaMH, SIBICHUSMU, MPOIIECCAMU;
CaMOCTOSITENIBHO  (OpMYJIHpPOBaTh OOOOIIEHNS ¥  BBIBOABI IO  pe3yabTaTam
MPOBEIEHHOTO HAOTIOJCHUSI, UCCIIEIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX
PE3yNbTaTOB, BBIBOJOB U 0000IIIEHU;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBLABUTATH MPEIIOIOKEHUS
0 €ro Pa3BUTHUU B HOBBIX YCIOBUSIX.

Pabora ¢ unpopmanueii:

BBISBJIATH JeUUIUTHl HHPOPMALIUH, TaHHBIX, HEOOXOJUMBIX Ul OTBETAa HA BONPOC U
JUISL pELIeHNUs 3a/1a4H;

BbIOMpaTh MH(POPMAIMI0O M3 HCTOYHMKOB PA3IUYHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTH3UpPOBaTh U HMHTEPIPETHUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
MIPE/ICTaBICHMS;



2)

CTPYKTYpHpOBaTh HWH(GOpPMAIMIO, TMPEICTaBIATH €€ B  pa3IuyHbIX  (opmax,
WLTIOCTPUPOBATH IPahuvecKu;

OLICHUBATh HAAEKHOCTh HMH(POPMALUH IO CAMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSIM.

Yuueepcanvnvie KoMMyHuKamueHwle oeticmsus, obecneuusarom c@hopmuposanHoCcmy

COYUANbHBIX HABLIKO8 00YYAIOUWUXCSL.
OO01enue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJIEHUS B COOTBETCTBUU C YCIOBUSAMU U LIEIAMU
OOIIEeHHUs; SICHO, TOYHO, T'PAMOTHO BBIPAaXXaTh CBOIO TOYKY 3pPEHHS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, 1aBaTh MOSCHEHUS M0 XOJy pEelIeHMs 3ajaul, KOMMEHTHPOBATh
MIOJTY4EHHBIN pe3ynbTar;

B X0JIe 00CYX/IeHHsI 3371aBaTh BOIIPOCHI MO CYIECTBY OOCYXKAaeMOM TEMBI, IPOOIIEMBI,
pelmiaeMoil  3ajaud, BbICKA3bIBaTh WJEHM, HALEJICHHbIE Ha TIOUCK peIICHHUS,
COMOCTABJATh CBOU CYXKICHHUS C CYXKJIEGHUSMU JPYTMX YYacTHMKOB JMajora,
oOHapyXHBaTh pa3IMuue U CXOJCTBO MO3UIIMIA; B KOPpEeKTHOH hopme popmynupoBaTh
pa3HoIJIacusi, CBOM BO3paKEHMS,;

MIPEJICTaBIATh PE3YNIbTaThl PElIeHHs] 3a7auu, SKCIePUMEHTa, UCCIEeI0BaHUs, TPOEKTa;
CaMOCTOSITENIBHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4ETOM 3ajad Mpe3eHTalud U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHUYECTBO:

MOHUMATh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUAYaJIbHOW pabOTHI
NpH  pPEUICHWH Y4YeOHBIX 3a/a4, NPUHUMATh IeJIb COBMECTHOH IIESTEIBHOCTH,
IUTAHUPOBATh OPraHHW3AIHMI0O COBMECTHOM pPa0OTHI, paclpeAessTh BHIBI PadoT,
JIOTOBApUBAThCs, OOCYXKIaTh TpoOILecC M pe3ynbTar paboTel; 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBATh B TPYMIOBBIX GopMax paboTsl (0OCykaeHHs, 0OMEH MHEHUM, «MO3TOBBIC
IITYPMBI» M WHBIC), BBHIMOJHATE CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOH
JCWCTBUS C IPYTUMU YWICHAMU KOMaH/Ibl; OICHHBATh KA4eCTBO CBOETO BKJIa/a B OOIIHIA
MPOIYKT 110 KPUTEPHUIM, CPOPMYTUPOBAHHBIM YUACTHHKAMH B3aUMOICHCTBHSL.

3) Vuusepcanvhoie pecynamuenuvle oeticmaus, obecneuusaron Gopmuposanue CMobliCilo8bIX

YCMAHOB0OK U HCUZHEHHbIX HABLIKOG TUHHOCMU.

CaMoopraHmauI/m:

COCTAaBJIATh ILJIAH, aJITOPUTM PCHICHUA 3aJavu, BBI6I/IpaTL croco0 PCUICHUA C y‘IéTOM
HMCIOLIUXCA PECYpCOB U COOCTBEHHBIX BO3MO)KHOCT€I71, APryMmeHTHUPOBAaThb U KOPPECKTUPOBATH

BapHAHTHI PELICHUH C y4ETOM HOBOI HH(pOpMaIUH.
CaMOKOHTpOJIb:

BJIaJIeTh HAaBbIKAMH I[O3HABATEJIbHOM peQueKCur KaK OCO3HAHUS COBEpIIaeMbIX
JEUCTBUH M MBICIUTENBHBIX TPOLECCOB, MX pe3yibTaToOB; BIAAETh CIOCOOAMHU
CaMOITPOBEPKHM, CAaMOKOHTPOJIA IpoLecca W Pe3ylbTaTa PELICHUs MaTeMaTU4YeCKOU
3a/1a4u;

NPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPU PELICHUM 3a/layd, BHOCUTH
KOPPEKTHUBBI B JIETEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAWICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJabTaTa LEJIW U YCIOBUSM, OOBICHATH MPUUYHHBI
JOCTHDKEHUS] WJIM HEIOCTW)KCHHUS PE3YJIbTAaTOB JEATEIbHOCTH, HAXOJUTh OIIUOKY,
J1aBaTh OLIEHKY MPHOOPETEHHOMY OTIBITY.



HNPEIMETHBIE PE3YJIBTATbBI

OcBoenne ydqeOHOTO Kypca «AnreOpa W Hayajma MaTeMAaTUYECKOTO aHalln3a» Ha
ypOBHE cpemHero oOmiero oOpa3oBaHHS JOJDKHO OO0CCIIeYUBATH JIOCTHIKCHHE
CIICAYIOIINX MPEIMETHBIX 00Pa30BaTEIBHBIX PE3YIbTATOB:

10 KJIACC

Yucjia 1 BBIYUCIEHUS

OnepupoBaTh  NOHATUSMH:  pallMOHAIBbHOE W JCHCTBUTEIBHOE  YHCIIO,
OOBIKHOBEHHAs! U JIECSITUUHAs APOOb, TPOLIECHTHI.

BeImonHATE apu@MeTHiecKkre ornepanuy ¢ pandoHATBHBIMA U JICHCTBUTEIHHBIMU
YHCIIaAMH.

BemonHaTh TpUOMMKEHHBIE BBIYMCIICHUS, WCMOJB3Yys TpaBUiIa OKPYTIICHHS,
JIeTaTh MPUKHUJIKY U OTICHKY pe3ysIbTaTa BEIYMCICHHA.

OmnepupoBaTh MOHATHUSMHU: CTENEHH C IIETBIM TOKa3aTelleM; CTaHAapTHas (opma
3alUCH JIECTBUTENBHOTO 4YHCIIa, KOPEHb HATYpPaIbHOW CTETeHHW; HCIIOJIb30BATh
MOIXOSIIYI0 (popMy 3amuch JeWCTBUTENFHBIX YUCEN ISl PEIICHHS TPAKTHYECKIX
3aJa4 ¥ MpeCTaBICHUS JaHHbIX.

OnepupoBaTh MOHATHSAMU: CHHYC, KOCHHYC M TaHI'€HC IPOU3BOJIBHOIO YIJa;
HCIOJIb30BATh 3alIUCh IPOU3BOJIBHOTO YIila uepe3 0OpaTHbIE TPUTOHOM ETPUUYECKHE
byHKINH.

YpaBHeHUsI 1 HEPABEHCTBA

OnepupoBaTb MOHATUAMHU: TOXAECTBO, YypaBHEHHME, HEPABEHCTBO; IEJIOE,
palnMoHaIbHOE, UPPALMOHAIBHOE YpaBHEHHUE, HEPABEHCTBO; TPUTOHOMETPHUECKOE
YpaBHEHHUE;

BbimonHATe mpeoOpa3oBaHUs TPUTOHOMETPUYECKUX BBIPAKEHUI M peliath
TPUTOHOMETPUUYECKHE YPAaBHEHHUS.

BbimonHATe npeoOpa3zoBaHMs  LEbIX, PAlMOHAIBHBIX M HUPPALMOHAIbHBIX
BBIPQ)XEHUI U pelaTb OCHOBHbIE TUIIBI LIEJIbIX, PALIMOHATIBHBIX U UPPALMOHATBHBIX
ypaBHEHUI U HEPABEHCTB.

[IpuMeHsATh ypaBHEHUS W HEPAaBEHCTBA Ul pEIEHHs] MaTeMaTHYeCKHX 3ajad U
3aJa4 U3 Pa3IUUHbIX 00JacTell HAyKH U peabHOM JKU3HU.

MoenupoBaTh peanbHble CUTYallMd Ha 3bIKE aJreOpbl, COCTABIATh BBIPAKEHUS,
ypaBHEHHUs, HEPABEHCTBA 110 YCJIOBUIO 3a/1aui, UCCIIEI0BATh MOCTPOECHHBIE MOJIEIN
C MCIIOJIb30BaHMEM arrapara ajareOpsbl.

DyHKUUH U TPapUKU

OnepupoBaTb MOHATUAMHU: (QYHKIMS, CIOCOObI 3ajaHus (QYHKIHMH, OO0IacCTh
ONpesieieHnsT ¥ MHOXKECTBO 3HayeHUH (YHKIUHM, rpaduk (QyHKIUH, B3aUMHO
oOpartHble GYHKIUH.

OnepupoBaTh MOHATUAMHU: YETHOCTh M HEUETHOCTh (PYHKIMH, HYIH (YHKLHUH,
MIPOMEXYTKH 3HAKOMIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKIMHA Ui pelIeHns ypaBHEeHUH.

Crpouth ¥ uyuTaTh rpaduKd JHUHEHHON (QYHKIMHM, KBagpaTHUHOW (yHKIUH,
CTETIeHHON (DYHKITUH C LEJIBIM ITOKa3aTeNeM.



Hcnonp3oBath rpaduku pyHKIMN U HCCIEIOBAHUS MPOLIECCOB M 3aBUCUMOCTEH
IpU pEUIeHUM 3aJad M3 JApPYruxX Y4eOHBIX IPEIMETOB U pEaJbHOW KHU3HU;
BbIpaXaTh (JOpMyJIaMH 3aBUCMOCTH MEX]y BEJIMYMHAMHU.

Havana MmaTeMaTH4eCKOro aHaIN3a

OnepupoBaTh  TOHATHSAMH:  ITIOCIEIOBATEIbHOCTh,  apudMeTHueckass U
reoMeTpHuuecKas Iporpeccuu.

OnepupoBaTh HOHATUAMU: OECKOHEYHO yObIBarOIllasi TeoMeTprudecKasi Iporpeccus,
cymMMa OECKOHEYHO yOBIBAIOMIECH T€OMETPHUUECKON IPOTPECCHH.

3ajaBaTh MOCIEN0BATEIbHOCTH PA3JINYHBIMU CIIOCOOAMH.

Hcnonp3oBaTe CBOWCTBA IOCIEAOBATENBbHOCTEH W MPOTpPECcCUil Ul pPELICHUS
peanbHBIX 33Ja4 IPUKIAJIHOTO XapaKTepa.

MHo:xecTBa M JI0THKA

OnepupoBaTh NOHATUAMH: MHOKECTBO, OTIEPAIIUU HaJl MHOYKECTBAMHU.
Hcnonb3oBaTh TEOPETUKO-MHOKECTBEHHBIM ammapaTr IJisi OINUCAaHUS peabHbIX
MIPOLIECCOB U SBJICHUH, PU PEUICHUH 3a/1a4 U3 IPYTUX Yy4eOHBIX MPEAMETOB.
OmnepupoBaTh NOHATUSAMU: ONPEAEICHUE, TEOPEMa, CIEJCTBUE, 10Ka3aTEIbCTBO.

11 KJIACC

Yucsia 1 BBIYUCICHUS

OmnepupoBaTh MOHATUAMHU: HATYpalbHOE, LEJI0€ YMCIIO; UCIOJIb30BaTh MPU3HAKU
JETUMOCTH LENBIX 4YHCE, Pa3JOKEHHE YHCIa Ha MPOCTblEé MHOMKUTENIW Ui
peleHus 3a1ad.

OnepupoBaTh NOHATUEM: CTEIIEHb C PAI[MOHAJILHBIM IIOKA3aTEJIEM.

OnepupoBaTb NOHATUSAMM: JIOTapU(pM 4YMCIA, [ECATHUYHBIE U HATypajbHbIE
Jorapu@Mel.

YpaBHeHUs] 1 HEPABEHCTBA

[IpuMeHsTh CcBOMCTBA cTENEeHM Ul NpeoOpa3oBaHMs BBIPAKEHUI; ONEpUpPOBATH
HNOHATUSIMU: TOKa3aTeIbHOE YpaBHEHHE M HEPaBEHCTBO; PELIaTh OCHOBHBIE THUIIbI
[IOKa3aTeIbHbIX YPABHEHUH U HEPABEHCTB.

BbeimonHATe  mpeoOpazoBaHMs — BBIP@KEHUM,  COAEp)KallMX  JIorapuMbl;
OIEpUPOBATH MOHATUAMMU: JIorapu(MuUyeckoe ypaBHEHHUE U HEPaBEHCTBO; peIllaTh
OCHOBHBIE THUIIBI JTIOTapU(PMUUYECKUX YPaBHEHUI U HEPABEHCTB.

HaxonuTh pemieHust npocTeHImx TpPUroHOMETPUIECKUX HEPABEHCTB.
OnepupoBaTb MNOHATUSAMH: CUCTEMa JIMHEHHBIX YpaBHEHUH M €€ pelIeHHE;
UCIIOJIb30BaTh CUCTEMY JIMHEHHBIX YPaBHEHUH JUIsl peIlIeHUs TPAKTUYECKHX 3a/1a4.
HaxonuTh pemeHuss NpOCTEHIINX CHUCTEM U COBOKYITHOCTEH palMOHAIBHBIX
ypaBHEHHUI U HEPABEHCTB.

MoienupoBaTh peanbHble CUTYallMd Ha S3bIKE alreOpbl, COCTaBIIATh BhIPAXKEHUS,
yYpaBHEHMs, HEPABEHCTBA M CHCTEMBl II0 YCIOBHIO 3aJayd, MCCIEeI0BaTh
MIOCTPOEHHBIE MOJIENH C UCIIOJIb30BAaHUEM ammapara anreopsl.

DYyHKUUH U TPaPUKU

OmnepupoBaTh MOHATUAMU: NIEpUOIUYEcKast (PYHKIHS, TPOMEKYTKH MOHOTOHHOCTH
(GyHKUIMHU, TOYKH IKCTpeMyMma (YHKLIWHU, HauOoJblllee W HAaMMEHBIIEE 3HAYCHUS



GYHKIIMM Ha TPOMEXYTKE; HCHOJB30BaTh WX JUIA MCCIENOBaHUS (yHKIUH,
3aJaHHOH rpadukom.

e OnepupoBaTb MOHATUSAMH: TpadUKU TOKa3aTeNbHOW, JorapuMUUecKo u
TPUTOHOMETPUYECKHX (DYHKIMK; M300pakaTh WX Ha KOOPAMHATHOM IJIOCKOCTH U
UCIIOJIb30BAaTh JJISl PELLIEHUS] YPaBHEHUN U HEPABEHCTB.

e l300paxarp Ha KOOPAMHATHON IUIOCKOCTH TpaduKu JTUHEWHBIX ypaBHEHUH U
UCIIOJIb30BATh UX Ui PEILIEHUS CUCTEMbI JIMHEHHBIX YPABHEHUH.

e lcnonn3oBark rpaduku GyHKIUH UISL UCCIIEAOBAHHS IIPOIIECCOB U 3aBUCHMOCTEH
U3 JPYrux y4eOHbIX AUCLUILINH.

e Havaja MaTeMaTH4eCKOI0 aHAIU3A

e OnepupoBaTh MOHATHSAMM: HENpepbIBHAs (QYHKUUSA; MPOU3BOJAHASA (DYHKIUU;
HCII0JIb30BAaTh F€OMETPUUECKUI M (PU3NYECKUI CMBICI TPOU3BOIHOM /ISl peleHus
3az1a4.

e HaxomuTe mNpOM3BOJIHBIE 3JIEMEHTAPHBIX (QYHKIMHA, BBIYUCIATH HPOU3BOIHBIE
CYMMBI, POU3BEJCHHUS], YACTHOTO ()YHKIIHIA.

e lcnonb3oBaTh MPOU3BOAHYIO UIsl MCClEAOBaHMUs (YHKIMM HAa MOHOTOHHOCTH U
SKCTPEMYMBI, IPUMEHSATH PE3yJIbTaThl UCCIIEIOBAHUS K IOCTPOCHUIO I'PaUKOB.

e lcnonb3oBaTh MNPOU3BOAHYIO JJIS HAxXOXKICHHS HAWIY4IIero peleHus B
MPUKJIAIHBIX, B TOM YHCIIE€ COLUATbHO-I9KOHOMUYECKHX, 3a]auax.

e OmnepupoBaTb  NOHATUAMHU:  IepBoOOpa3Has M MHTErpajg;  [OHMMATh
TEOMETPUYCCKHUIN ¥ PU3MUECKHUI CMBICT HHTETpaa.

e Haxomute nepBooOpa3Hble 3JIEMEHTApHBIX (DYHKIMHA; BBIYMCIATH HHTErpayl Io
dhopmyne Hetorona—Jleitoaua.

e Pemares npukimagHele 3aJadd, B TOM YHCIE COLMAIBHO-DKOHOMHMYECKOTO H
(u3nyecKoro xapakrepa, CpeICTBaMi MaTeMaTHYECKOIO aHaIN3a.

B kypce I'eomeTpuu
10 KJIACC

OmnepupoBaTh HOHATHAME: TOUKA, IPsAMast, INIOCKOCTb.

[TpuMeHATh aKCHOMBI CTEPEOMETPUU U CIICACTBHS U3 HUX MPU PEILICHUU I€OMETPUYECKUX
3ajad.

OmnepupoBaTh MOHATHSAMHU: TAPAJUICIFHOCTh W HEPHEHAMKYISPHOCTh TPSAMBIX |
ILIOCKOCTEN.

KnaccudumupoBars B3aMMHOE pacIioyIOKEHUE MPSAMBIX U TIOCKOCTEH B IPOCTPAHCTBE.

OmnepupoBaTh TMOHATHSAMHU: JBYIPAaHHBIA yrojl, TpaHH JBYTPaHHOTO yria, pebpo
JBYTPaHHOTO YTJIa; JMHEHHBIH yroJ ABYTPaHHOTO yIJIa; TpaayCcCHas Mepa JBYTPaHHOTO yria.

OmnepupoBaTh MOHSATHSAMHU: MHOTOTPAaHHUK, BBITYKIBIH M HEBBIMYKIbI MHOTOTPaHHUK,
AIIEMEHTHI MHOTOTPAaHHUKA, TPABUIIbHBI MHOTOTPAaHHHK.

Pacrio3HaBaTe OCHOBHBIC BHbI MHOTOTPAaHHHMKOB (ITMpamMHIa; MPH3Ma, MPSMOYTOJIBHBIN
napasenenunes, Kyo).

KrnaccudumupoBare MHOTOTpaHHUKH, BBIOMpas OCHOBaHMS IS KIacCH(HKALUH
(BBIIIYKJIBIE M HEBBITYKJIbIE MHOTOTPAHHHMKH; TPABWIBHBIE MHOTOTPAHHUKH; TPSIMBIE W
HaKJIOHHBIE TIPH3MBI, TapaJUICIICITUIICIbI ).

OmnepupoBaTh NOHATHAMH: CEKYIIas INIOCKOCTh, CEYEHHE MHOTOTPAHHHUKOB.

OOBSICHATH MPUHIIMITBI IOCTPOCHHSI CEYCHUH, UCTIOJIB3YsI METO/I CIICIOB.



CTpOI/ITB CCUCHUA MHOTOI'PAHHUKOB MCTOJOM CJICAOB, BLIINIOJIHATH (BBIHOCHBIG) IIJIOCKHEC
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pematn 3aa4u Ha HaxO0XJICHUC TCOMCTPHUUYCCKUX BCJIIMYUH 11O 06pa311aM NN
aJropurMaM, HNpUMCHAA H3BCCTHLIC AHAJIUTHYCCKHUC MCTOAbI IIpU PCIICHHUU CTAaHAAPTHBIX
MaTEMAaTU4YCCKUX 3a4a4 HaA BBIYUCIICHUC paCCTOSIHI/If/'I MCXKAY ABYMsSA TOYKaMH, OT TOYKH 10
HpﬂMOI\/JI, OT TOYKHU OO IJIOCKOCTHU, MCKAY CKPCIIMBAIOIUMUC ITPAMBIMU.

Pemratn 3aa4u Ha HaxO0XJACHUC TICOMCTPHUYCCKHUX BCIWYUH 11O 06pa3uaM 150)0%0
alropyurMaM, HNpUMCHAA HW3BCCTHLIC AHAJIUTHYCCKHUEC MCETOJAbI IIpM PCIOCHHWH CTaHAAPTHBIX
MaTEMaTUYCCKUX 3aJla4 Ha BBIYHCIICHHUEC YIJIOB MCKAY CKPCHIMBAIOIIUMUCA MPAMBIMU, MCKIAY
prIMOﬁ " INIOCKOCTBIO, MCKAY INIOCKOCTAMU, ABYTI'PAHHBIX YIJIOB.

Brruncasate 00bEMBI U IIJIOMIAIN TTOBEPXHOCTEM MHOTOTPAHHUKOB (MIPU3Ma, MUPAMHUJIA) C
NpUMEHeHHEeM (OpMyJ; BBIUMCIATH COOTHOIIEHUS MEXAy IUIOMAASMH IOBEPXHOCTEH,
00bEéMaMu OJOOHBIX MHOTOIPAHHUKOB.

OnepupoBaTh MNOHATUSAMU: CHUMMETpPUS B IPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTh
CUMMCTPUHU; OHCHTP, OCh U IIJIOCKOCTh CUMMCTPHU (bl/Il"ypBI.

N3Bnekarb, npeoOpa3oBeIBaTh U UHTEPIPETUPOBATh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUUECKUX QUrypax, MPeACTaBICHHYIO Ha YePTEeKaxX U PUCYHKAX.

[IpumensaTs reomerpuueckue (akTbl JUIsl  pelIEHUs CTEPEOMETPUYECKHX  3ajad,
MIPEIITOJIATAIONINX HECKOJBKO IIaroB PEHICHUs, €CII YCIOBUS TPUMEHEHUS 3aJaHbl B SBHOMN
dbopwme.

[TpuMeHsATH TpPOCTEUIIHE MPOTPAMMHBIE CPEICTBA W IJIEKTPOHHO-KOMMYHHUKAIIHOHHBIC
CHCTEMBI IIPH PEUICHUN CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoaMTH, TpUMEpPHl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TPHUPOIEC W IKH3HH,
pacrio3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHHU B HCKYCCTBE.

[IpuMeHsATh TOMYYEeHHBIC 3HAHWS HA TMPAKTHKE: aHAJIM3UPOBATh PEANbHBIC CHTYAI[UH U
NPUMEHSATh  M3y4YCHHBIC TIOHSATHS B  TPOIECCe TIOWUCKAa PEIICHUS  MaTeMaTHYECKU
c(OpPMYIIMPOBAHHOM TPOOIEMBI, MOJCITUPOBATh PEATbHBIC CHTYalldd Ha SI3bIKC T'€OMETPHH,
UCCIIEIOBaTh TIOCTPOCHHBIC MOJICIH C WCIOJIb30BAaHUEM T€OMETPUYECKHX TOHSATHH U TEOPEM,
amrmapara anreOpbl; penarth NpakTHYeCKUe 3aa4M, CBSI3aHHbIC C HAXOXKJICHUEM IeOMETPUICCKUX
BEJIMYUH.

11 KVIIACC

OnepupoBaTtb HOHATHSAMMU: LWIMHApUYECKast IIOBEPXHOCTb, oOpazyromniue
LHWIMHAPUYECKOHN MOBEPXHOCTH; MIIMHAP; KOHUYECKask HOBEPXHOCTb, 00pa3yrolne KOHUYECKOH
MOBEPXHOCTHU, KOHYC; chepruuecKasi HOBEPXHOCTb.

Pacnio3naBate Tena BpaieHus (LUIMHAP, KOHYC, chepa u map).

OOBACHATH CIIOCOOBI MOJTyYEHHUS TEJl BPALLICHHS.

KnaccugunuposaTb B3auMHOE pacloyioxkeHue chepsl U MI0CKOCTH.

OnepupoBaTh NOHATUSMHU: IIAPOBON CETMEHT, OCHOBAHME CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CIIOH, OCHOBAHHUE IIAPOBOT0 CJIOS, BBICOTA LIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruucnare 00bEMBI M TUIOIIAAM MOBEPXHOCTEH TN BpallleHHUs, T€OMETPHUECKUX Tell C
npUMeHEeHHEM (HOpPMYIL.

OmnepupoBaTh MOHATUSMH: MHOTOTPAHHUK, BIUCAHHBIA B cdepy W OMHCAHHBIH OKOJIO
cdepsl; cdepa, BOUCaHHAS B MHOTOTPAHHHUK HJTH TEJIO BpPAIICHUS.

BbIuncnaTe COOTHOIIGHHST MEXKIY IUIOIIASIMH MOBEpXHOCTEH M 00BEMaMHU IMOJO0OHBIX
TeNl.



N3o00paxkaTs u3ydaembie (UTYpPHl OT PYKH M C TPUMEHEHHEM MPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB.

BrITIONTHATE (BBIHOCHBIC) IIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYpP: BHI
CBEpXy, COOKY, CHU3Y; CTPOUTH CEYCHHUS TEJI BPAIIICHHMSI.

W3Biekath, HHTEPIPETUPOBATH M MPEe0OPa30BBIBATE MHPOPMAIHIO O MPOCTPAHCTBEHHBIX
TEOMETPUYCCKUX (PHUTypax, MPEJACTABICHHYIO HA YePTEIKAX U PUCYHKAX.

OnepupoBath MOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BBITIOJIHATE ACWCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOXKEHHUSI BEKTOpa
Ha YHCII0, OOBSICHATH, KAKUMU CBOMCTBAMH OHH 00J1aJaI0T.

[IpuMeHATH MpaBWIIO NApAIIIENIECIUIIEAA.

OnepupoBaTh TOHATUSMU: JIEKAPTOBBI KOOPAMHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYIb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPJWHATHI BEKTOPA, yroJl MEKIy BEKTOPAMH, CKaJIspPHOE
MIPOU3BEICHUE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

Haxonuth cyMMy BEKTOPOB W TIPOU3BEJICHUE BEKTOPA HAa YHCIIO, YIOJl MEXKIY BEKTOPAMHU,
CKaJISIPHOE TIPOU3BEJICHUE, PACKIIAIBIBATh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3a/1aBaTh TUIOCKOCTh YPaBHCHHUEM B JICKAPTOBOM CHCTEME KOOPIUHAT.

[IpumeHsaTh reoMmerpudeckue (aKTBl IS PEHICHUS CTEPEOMETPHYCCKHX — 3ajad,
MIPEIITOJIATAIONINX HECKOJBKO IIaroB PEHICHUs, €CII YCIOBUS TPUMEHEHHUS 3aJaHbl B SBHOMN
dbopwme.

Pemath mpocreiinime reoMeTpHYeCKUe 3a1a9d Ha IPUMEHEHHUE BEKTOPHO-KOOPAMHATHOTO
MeTo/1a.

Pemate 3agaur Ha J0Ka3aTeIbCTBO MaTEMATHYECKHX OTHOIICHHW M HaXOXICHHE
TCOMETPUYECKUX BEJIUYHH O 00pa3liaM WM aJlrOpuTMaM, IPUMEHsSS U3BECTHBIC METOIBI MPU
PEIICHUH CTaHIAPTHBIX MaTeMaTHYCCKHX 3a7ad.

[IpuMeHSTh MPOCTEHINME MPOTrPaMMHBIC CPEACTBA M AJICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHUCTEMBI IIPU PEIICHUU CTEPECOMETPHUCCKUX 3a/1a4.

[IpuBOIUTH TIPUMEpPHI MAaTEMAaTHYECKMX 3aKOHOMEPHOCTCH B MPUPOAC M IKHU3HH,
pacro3HaBaTh MPOSIBICHHE 3aKOHOB T'€OMETPUH B HCKYCCTBE.

[IpuMeHSTh TOJydeHHBIC 3HAHUSA Ha NMPAKTHUKE: aHAJM3HPOBATh PCalIbHbIC CUTYAIlMH MU
NPUMEHATh  M3y4YCHHBIC TMOHATHS B  TPOILECCe IOUCKA PEIICHHUS  MaTeMaTHYECKU
c(OPMYIIMPOBAHHOW TPOOJIEMbI, MOJCIUPOBATh PEATbHBIC CHTYalldd Ha SI3bIKC T'€OMETPHH,
HCCIIeI0OBaTh MOCTPOCHHBIC MOJICIIM C HCIOJIb30BAHHEM TI'€OMETPHYECKHUX IOHATHH U TEopeM,
armapara ajareOphl; peliaTh MPaKTHYCCKUE 3a7auH, CBA3aHHbBIC C HAXOXKICHHEM IeOMETPHUCCKHUX
BEJINYHH.

K kon1y 10 ki1acca no 610Ky «BeposiTHOCTb M CTATHCTHKA» 00Y4YaIOIIMICA HAYYUTCS:

YurtaTh U CTPOUTH TAOJIHUIBI U AUATPAMMBI.

OmnepupoBaTb MOHATUSAMHU: cpelHee apudmeTnueckoe, MeaWaHa, HauOoJIbIIee,
HauMEHbIIEE 3HAUEHUE, pa3Max MACCHBA YUCIIOBBIX JaHHBIX.

OnepupoBaTh MOHATHUAMH: CIy4alHBIM SKCHEPUMEHT (OMBIT) M CclydaiiHOoe coObITHE,
3JIEMEHTApHOE COOBITHE (DIEMEHTApHBIN MCXOJ) CIYy4alHOTO OIBITA; HAXOJAUTh BEPOSTHOCTH B
OTBITaX C PaBHOBO3MOXKHBIMU CIIyJalHBIMH COOBITUSIMHU, HAXOJUTh U CPAaBHUBATH BEPOSTHOCTH
COOBITUH B U3YUEHHBIX CIIy4alHBIX IKCIIEPUMEHTAX.

Haxonuths u dopmynupoBarh coOBITHS: NEpeceueHre U 00beANHEHHE TaHHBIX COOBITUH,
COOBITHE, MPOTHUBOIMOJIOKHOE ITAHHOMY COOBITHIO; TOJB30BATHCS JIuarpaMMamMu Oijepa U
(bopMyIoii CIIOKEHUS BEPOATHOCTEH MPU PELICHUH 3a/1a4.



OnepupoBaTh NOHATHSAMU: YCIOBHasi BEPOATHOCTb, HE3ABUCUMBIE COOBITHSA; HAXOIUTh
BEPOSATHOCTH C IIOMOLIBIO IIPABUJIA YMHOKEHHUS, ¢ IOMOIIBIO €PEBA CIIy4alHOI'O OIIBITA.

[TpuMeHsATH KOMOMHATOPHOE MPABUIIO YMHOKECHUS TIPU PEIICHUH 3a/1a4.

OnepupoBaTh NOHATUSAMM: HCIBITAHUE, HE3aBUCHUMBIE HCIBITAHUS, CEPUS WCIIBITAHUH,
ycrex W HeyJaya; HaXOJUTh BEPOATHOCTH COOBITHH B CEpUU HE3aBHCHUMBIX MCIBITAHHHA [0
IIEpPBOrO yCIeXa; HaX0AUTh BEPOSITHOCTH COOBITUI B cepuu UcnbITaHU bepHysim.

OnepupoBaTb MNOHATHSMH: CIy4aiiHas BeJMYMHA, pPACIPEAEICHUE BEPOSITHOCTEM,
Juarpamma pacipeeneHus.

11 KJIIACC

CpaBHUBaTh BEpOSATHOCTU 3HAYEHWUH CIIydyallHON BENWYMHBI 1O PACHpPECIICHUI0 WIH C
ITOMOIIIBIO TUATPAMM.

OnepupoBaTh MOHATHEM MaTEMaTHMUECKOTO OKHUJAHUS; TPUBOAUTH TNPUMEpPHI, Kak
IIPUMEHSETCSI MaTEMaTUYECKOE OKHUJAHUE CIYy4alHOM BEIMYMHBI HaXOJUTh MAaTEMaTH4YECKOE
O’KHJAHME TI0 TaHHOMY PacCIpEEICHHUIO.

HmeTs npencTaBieHue 0 3aKOHe OOJIBIINX YHCE.

HNmets npencTaBieHre 0 HOPMaIbHOM PaCIpECIICHHUH.



TEMATHYECKOE IINTAHUPOBAHHUE
AJI'EBPA

10 KVIACC
N KonuyecTBo yacos DJIeKTPOHHbIE
°
Ipaxkruyeckue | (uuppoBbIE)
n/n HaumeHoBaHue pa3iejioB U TeM NPOrPaMMBbI Bcero | KourtpoJibHbie
padoThI odpa3oBaTejibHbIE
padoThbI
pecypchl
MHO3K€eCcTBa pallUOHAJIBHBIX U JEHCTBUTEIbHBIX 14 1
yucen. ParmonanbHple ypaBHEHHS U HEPABEHCTBA
Oynkuuu u rpaguku. CreneHs ¢ 1eabM 6
MoKa3aTeaeM
Apudmernueckuil KOpeHb N—O CTENEHH. 18 1
HppanmonanbHble ypaBHEHHS U HEPABEHCTBA
®opMyJibl TPUTOHOMETPUU. TPUTOHOMETPUUYECKHE 99 1
YpaBHEHUS
[TocnenoBatenbHOCTH U TPOTPECCHU 5
[ToBTOpEeHME, 0600IIEHNE, CUCTEMATU3AIS 3HAHUN 3 1
OBILIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME 68 4 0
IF'EOMETPUSA
KoauvecTBo yacos JJIeKTPOHHBbIE
Ne (un¢posrbie)
HanmeHoBaHUeE pa3gesioB M TeM MPOTrPaMMBbI Konrtpoabubie | IlpakTHueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
BBenenue B crepeoMeTpuio 10
[IpsiMble ¥ TIIIOCKOCTH B MPOCTPAHCTBE. 12 1

HapaJ'IJ'IeJ'IBHOCTL MPsAMBIX U IUIOCKOCTEM




3 [lepneHIMKyYIApHOCTD NMPSAMBIX U IJIOCKOCTEN 12
4 Yrusl MeXIy IPSAMBIMU U IUIOCKOCTSIMHU 10 1
S) MHororpanHuku 11 1
6 OO0BbEMBI MHOTOIPAaHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, pacCTOSHUS U YTJIbl 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0
BEPOSATHOCTBb U CTATUCTUKA
KonunyecTBo yacos DJIeKTPOHHbIE
Ne n/m (undgposrbie)
HaumeHoBaHue pa3aejioB 1 TEM NMMPpOrpaMmabl KOHTpOJIbHLIe HpaKTn!{ecKne
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 [IpencraBieHue TaHHBIX W OMTUCATEIIbHAS 4
CTaTHCTHKA
CrnydaifHble OTIBITHI M CITy9aiiHbIEe COOBITHS,
2 OTIBITHI C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMHU 3 1
UCX0aMHu
3 Onepanuun Ha“z[ COOBITUSAMU, CJIOKEHHE 3
BEPOSITHOCTEH
YcioBHAas BEPOSITHOCTb, IEPEBO CITy4aliHOTO
4 ombITa, opMyIia MOTHON BEPOSTHOCTU U 6
HE3aBUCHUMOCTb COOBITUIN
5 DneMeHTbl KOMOMHATOPUKH 4
6 Cepun mocie0BaTeNbHBIX UCTIBITAHUIN 3 1
7 CrnyyaitHble BETUYHMHBI U pacTpeieieHus 6
8 O06o001eHne u cucTeMaTu3aus 3HaHu | 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2

11 KVIACC
AJI'EBPA




KoaunuyectBo yacos DJIeKTPOHHbIE
Ne (uudgposbie)
HaumeHoBaHue pa3/iesioB M TeM NPOrPaMMbI Kourpoabn | IIpakTuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
ble padoTbl | padoThI
pecypcsl
CreneHsp ¢ pallMOHAIBLHBIM [T0KA3aTEIEM.
1 [TokazarensHas ¢pynknus. [lokazarenpHbIe 12 1
YpaBHEHHS U HEPABEHCTBA
5 Jlorapudmuueckas pyHkius. Jlorapupmudeckue 12
YpaBHEHHS U HEPABEHCTBA
3 Tpuronomerpruueckue GyHKINU U UX TpadUKH. 9 1
TpuronomeTpudeckne HepaBEHCTBA
4 [IpounsBoHas. [IpumeHeHne Mpou3BOAHON 24 1
5 WHTerpan u ero npuMeHEHUsI 9
6 Cucremsbl ypaBHCHUI 12 1
7 HarypanbsHbie u 11e1b1e yncia 6
8 [ToBTOpeHME, 0600IIIEHNE, CHCTEMATH3AITUs 3HAHUN 18 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
I'EOMETPUSA
KoauvecTBo yacos JJIeKTPOHHBbIE
(un¢posrbie)
Ne n/m HanmeHoBaHUe pa3gesioB M TeM MPOTrPaMMBbI Konrpoabsusie | IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 Tena BpaiieHus 12
2 OO0BEMEI TEN 5
3 BexTopel ¥ KOOpAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpEHue, 06001IeHNE, CHCTEeMaTU3allMs 3HAHUI 7




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
BEPOSATHOCTBb U CTATUCTUKA
KonuyecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHnoBaHue pa3esioB 1 TeM IPOrPaMMBbI Komrpoar, IIpakTuyeckue (mdposhic)
Bcero | HbIe odpa3oBaTejibHbIE
padoThbI padore! pecypchl
1 MaremMarnueckoe 0KUAAHUE CIIy4alHOW BEJIMYUHBI 4
5 Jucniepcus M CTaHAAPTHOE OTKIIOHEHUE CITy4alHOMN 4 1
BEITUIHHBI
3 3aKoH OOJBIINX YUCEIT 3 1
4 HenpepbiBHBIE CiTydaliHbIE€ BETMYHHBI 5
(pacmipenenenwsi)
5 HopmanwsHoe pacnipeneneHus 2 1
5 HOBTOPGHI/IC, 0000I11IeHE U CUCTEMATH3AIINS 19 5
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




Y4eOHukH, peajausyromme padouyro nporpammy B 10-11 kinaccax:
1. A.T Mepansk, B.M.IlonskoB. AnreOpa 1 Hauana aHanuza (yriryOJaeHHbIN

ypoBeHb). 10 kiacc. YueOHuUK A1t 0011e00pa3oBaTeabHbIX YUpexkaeHul. M. :
Benrana-I'pad, 2022

2. A.I' . Mep3znsk, B.M.IlonsikoB. Anrebpa u Havasia ananuza (yriyOaeHHbIN
ypoBeHb). 11 knacc. YueOHuUK a1t 0011e00pa3oBaTeIbHbIX yupexkaeHu. M.
«IIpocBemenue» 2022

3. A.I'.'Mepznsak, 1. A.Homuposckuii, B.b.Ilononckuii. I'eomerpus
(yrmyOnennsbiit ypoBens) 10 kiacc. M.: Benrana — I'pad, 2021

4. A.T"'Mep3zmnsk, B.M.I[lonsaxos. I'eomeTtpust (yriayOnaeHHbIN ypoBeHs). 11
kiacc. M.: «IIpocsemienue» 2021






