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INOACHUTEJIbBHAS 3AIINCKA

[IporpammMa 1Mo MaTeMaTHKe Ha YpOBHE CpeHEro ooOmero oOpa3oBaHusi pazpaboTaHa Ha OCHOBE
®OI'OC COO ¢ y4eToM COBPEMEHHBIX MHUPOBBIX TPEOOBaHUH, MPEABSIBISIEMBIX K MaTeMaTHYECKOMY
00pa30BaHMIO, M TPATUIMNA POCCHICKOro oOpa3zoBaHMs. Peanusanmus mporpamMMmbl MO MaTeMaTHKE
o0OecrieunBaeT OBJAJCHHUE KIHOYEBHIMU KOMIIETEHUHUSMHU, COCTABIISIOIIMMU OCHOBY JJISi CaMOpPa3BUTHS
U HENpEephIBHOIO 00pa30BaHUs, IEIOCTHOCTh OOIIEKYJIBTYPHOTO, JIMYHOCTHOTO U TO3HABATEIBHOTO
pPa3BUTHUS TUYHOCTU O0YYaIOIIUXCSL.

B nmporpamme mo MmaremaTMke YYTE€Hbl HUACH U TNoJoXeHHs KoHIenuuu —pasBUTHS

MaTeMaTH4eckoro oopasoBanus B Poccuiickoii denepanyu. B cooTBeTcTBUM ¢ Ha3BaHHEM KOHIICTILINH,
MaTeMaTu4eckoe oOpa3oBaHME MAOJDKHO, B YACTHOCTH, IHPEAOCTABIATh KaXIOMy OOydaromemycs
BO3MOXHOCTb HAOOCTHXXCHHUA YPOBHA MATCMATHUYCCKUX 3H3,HI/II>1, HGO6XOI[I/IMOI‘O JJIsA IIaHBHeI\/JIH_IeI\/JI
yCIIENIHOM MW3HU B oOmectBe. MIMeHHO Ha pelieHue 3TOH 3ajaud HalEleHa Iporpamma Io
MaTeMaTHKe 0a30BOr0 ypOBHS.

B snoxy nudposoit Tpanchopmanuu Beex chep 4eaoBeuecKon AesiTeIbHOCTH HEBO3MOXKHO CTaTh

00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOIl MaTeMaTHYeCKOW MOATOTOBKH. YK€ B IIKOJIE
MaTeMaTHKa CIIy)KAT OIOPHBIM IPEIMETOM JUIsl MU3YyYEHMs] CMEKHBIX AUCLMILIMH, a B KU3HU IIOCIIE
IIKOJIBl  PEAJbHOM HEOoOXOAMMOCTBIO CTaHOBUTCS HENpepbIBHOE 0Opa3oBaHUE, 4YTO Tpedyer
MIOJTHOLIEHHOH 0a30Boi 00111€00pa30BaTeIbHON NOATOTOBKH, B TOM YHUCIIE U MATEMaTHYECKO.
O10 O0O0yCIOBIEHO TEM, 4YTO B HAllM JHM pacTeT YHUCIO CIEHUAIbHOCTEH, CBA3AHHBIX  C
HCMMOCPCACTBCHHBIM NPHUMCHCHHUEM MAaTCMAaTUKH: U B C(bepe 5KOHOMHKHU, U B 6H3HCCC, n B
TEXHOJIOTUYECKHX 00acTAX, U JaKe B TYMAaHUTAPHBIX cdepax. Takum oOpa3om, Kpyr 00ydaronmxcs,
AJI1 KOTOPBIX MAaTCMATHKAa CTAHOBHUTCA 3HAYMMBIM IIPEAMETOM, CYHIECCTBCHHO PaCIIUPACTCA.

[TpakTudeckas MOJE3HOCTh MaTEMaTHKU OOYCIIOBJIIEHA TEM, 4YTO €€ MPEeIMETOM SBISIOTCS
¢byHIaMeHTallbHbIe CTPYKTYphl HAIIErO0 MHpa: IPOCTPAHCTBEHHblE (OPMBI M KOJIMYECTBEHHBIE
OTHOILIEHHS OT IPOCTEHIINX, YCBAaUBAaEMBIX B HEIOCPEIACTBEHHOM OIIBITE, 1O AOCTATOYHO CIIOXKHBIX,
HEOOXOAUMBIX JUIS PAa3BUTHSA HAYYHBIX U TEXHOJIOIMYecKHX HJieil. be3 KOHKpeTHBIX MaTeMaTHUYeCKUX
3HAHUU 3aTPyJHEHO NMOHUMAaHHE NMPUHIUIIOB YCTPONCTBA M HMCIOJIb30BAaHHUS COBPEMEHHOW TEXHMKH,
BOCIPUATHE M MHTEpPHpETalus pa3HooOpa3HOW COLMaIbHOW, SKOHOMHUYECKOHM, MOJUTHYECKON
nHpopmanuu, Manodp¢eKTUBHA MOBCEIHEBHAs MpPaKTUUYeCKas NEesATeNIbHOCTh. KaXkIoMy 4enoBeKy B
CBOEH JKM3HM MPUXOJIUTCS BBINOJIHATH JOCTATOYHO CIIOKHBIE PAaCUYEThl U COCTABJIATH HECIOXKHBIE
QITOPUTMBI, HAaXOJUTh HYXXHbIE (OPMYJbl M HPUMEHSTh HMX, BIAJAETh MPAKTUUYECKUMHU IpPHUEMaMH
reOMETPUUYECKUX U3MEPEHUN M MOCTPOCHUH, YUTaTh MH(GOPMAILIUIO, IPEACTABIEHHYIO B BUAY Ta0JIHIL,
auarpamMm ¥ rpaukoB, )KUTh B YCIOBUSIX HEOIPENEICHHOCTH U TIOHUMAaTh BEPOSITHOCTHBIM XapakTep
CITy4alHBIX COOBITHIA.

OHOBpPEMEHHO C pacHIMpeHHeM cdep NMPUMEHEHUS] MaTeMAaTUKHU B COBPEMEHHOM OOILECTBE BCE
Oosiee BaXXHBIM CTAaHOBHUTCS MAaTEMaTHMUYECKHI CTHIIb MBIIIJICHUS, MPOSBISIONIMNACA B OMpEAETICHHBIX
YMCTBEHHBIX HaBbIKax. B mporecce n3yueHus MaTeMaTHUKU B apCE€HaNl IIPUEMOB U METOJ/I0B MBIIIJICHUS
YeJI0BEKa eCTECTBEHHBIM 00pa30M BKIIOYAIOTCS MHAYKIHS U ISAYKIUs, 00001IEHHE U KOHKPETU3AIHs,
aHaJIM3 M CHUHTE3, KiaccupuKalus W cUcTeMmarusanus, adcTparupoBaHue U aHajorusi. OOBEKTbI
MaTEeMaTHYeCKUX YMO3AKJIIOUEHUH, TMpaBWJia HX KOHCTPYMPOBAHHS PACKPBIBAIOT MEXaHHU3M
JIOTUYECKUX TOCTPOEHUH, CHOCOOCTBYIOT BbIpaOOTKE yMeHHs (OpMyIHpOBaTh, OOOCHOBBIBaTH U
JIOKa3bIBaTh CYXKICHMS, TEM CaMbIM Pa3BUBAIOT JIOTMUECKOE MbIIIIEHHE. MareMaTuke MpUHAIeKUT
Beaylas pojb B (OPMUPOBAHUH AITOPUTMHUECKON KOMIIOHEHTHI MBIIUIEHUS U BOCIUTAHUM YMEHUI
JIeCTBOBATh M0 33JJaHHBIM AJIrOPUTMaM, COBEPIIEHCTBOBATh N3BECTHHIE U KOHCTPYHPOBATh HOBbIE. B
Iporecce peleH s 3a1a4 — OCHOBHOM y4eOHOMN JesTeIbHOCTH Ha YpPOKaX MaTeMaTUKU — pa3BUBAIOTCS
TBOpUYECKasl U MPUKIIAJHAS CTOPOHBI MBIIIIJICHUS.



OOydenue MaTeMaTHKE Ja€T BO3MOXKHOCTh Pa3BUBaTh y 00YYAIOIIUXCA TOUHYIO, PAlMOHAIBHYIO
U UH(OPMATHBHYIO peyb, YMEHHE OTOMpaTh Hamboyiee MOIXOJIINE S3BIKOBBIC, CHMBOJIHUYECKUE,
rpaduUecKre CpeicTBa IS BBIPAKECHUS CYXKACHUH W HATJISTHOTO UX NPEACTABICHUS.

Heo0OxoauMbpIiM KOMIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBaHHUH SIBIISIETCS 0Olee
3HAKOMCTBO C METOJaMH I103HAaHUS JIEUCTBUTEIBHOCTH, IPEJICTaBICHUE O IpPEIAMETEe U METOJE
MaTEMaTHKH, €ro0 OTIUYMUS OT METOJOB €CTECTBEHHBIX W TYMAHHTAPHBIX HAayK, 00 OCOOEHHOCTAX
MPUMECHCHHUST MATEMAaTHKU JUIS PEIICHHWS HAy4YHBIX © MPHUKIAJHBIX 3a7ad. Takum o0pasowm,
MaTeMaTHueckoe 00pa3oBaHNe BHOCUT CBOM BKJIaJ B (OpMHUpOBaHUE OOIIEH KyJIbTYphI UeIOBEKa.

W3ydyeHne MaTeMaTUKH CHOCOOCTBYET SCTETMUYECKOMY BOCIMTAHMIO YEJIOBEKA, [TOHUMaHHIO
KpacoTbl W U3SIIECTBA MAaTEMAaTUYECKUX PACCYXKACHUH, BOCIHPHUATUIO T'€OMETPHYECKUX (HopM,
YCBOCHHUIO UJIEU CUMMETPHHU.

[TpuoputetHpiMu nensMu oOyueHust marematuke B 10-11 kmaccax Ha 0a30BOM ypoOBHE
SIBJISIIOTCSL:

(dbopMHUpOBaHHE LEHTPATHHBIX MATEMATHYCCKUX TMOHSITHH (YUCIIO, BEIMYMHA, T€OMETPUYECKAs
durypa, mnepeMeHHas, BEPOSATHOCTb, (YHKIHUA), OOECHEUMBAIOIIUX MPEEMCTBEHHOCTh H
MEPCHEKTUBHOCTh MaTEMAaTHIECKOTO 00pa30BaHus 00yUYaIOMINXCS;

MoJBeJIcHUE OOy4arolIMXcs Ha JOCTYIHOM Ui HHUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTEeMAaTHKH W OKPYKAIOIIer0 MHpa, TOHMMaHHWE MATEMAaTHKH KaK dYacTH OOIIeH KyJIbTyphI
YelI0BEYECTBA;

pa3BUTHE HMHTEJUIEKTYAIbHBIX W TBOPYECKHMX CIIOCOOHOCTEH OO0y4aromuxcs, MO3HABATEIbHOU
aKTUBHOCTH, WCCJIEIOBAaTEIbCKUX YMEHHM, KPUTUYHOCTH MBIIUICHUS, HWHTEpeca K H3YYCHHIO
MaTE€MaTUKH;

dbopmupoBanre (YHKIMOHAIBHOM MaTeMaTH4YeCKOW TIpPaMOTHOCTH: YMEHHS paclo3HaBaTh
MaTEMaTHYECKHE aCIEKThl B PEATbHBIX JKU3HCHHBIX CUTYaIlUSX W MPH H3YyYCHUH JIPYTHX YUISOHBIX
MpPEeIMETOB, MPOSBICHUS 3aBUCUMOCTEH W 3aKOHOMEpHOCTeH, (QOopMynHpoBaTh HX Ha S3bIKE
MaTeMaTHKHU U CO3aBaTh MaTeMaTUYECKUE MOJIENIH, IPUMEHATh OCBOEHHBIM MaTeMaTHUYECKU anmapar
JUISl pelIeHus MPaKTUKO-OPUEHTUPOBAHHBIX 3aJa4, WHTEPIPETUPOBATh U OLEHUBATH IOJIYyYEHHBIE
pe3yJIbTaTHI.

OCHOBHBIMU JIMHUSIMH cojJepkaHuss MmatemMatuku B 10-11 xknaccax sBasitores: «Ywucna u
BBIUHCIICHUSY, «Anredpa» («Anredpanyeckue BbIpaXEHUs», «YpaBHEHHUsSI W HepaBeHCTBa»), «Hauana
MaTeMaTHYeCKoro aHanuza», «['eometpus» («'eomeTpudeckue GUTypbl U UX CBOWMCTBa», «3MepeHue
r€OMETPUUYECKUX BEIUYMH»), «BeposTHOCT U cratucTuka». JlaHHBIE JIMHUM pa3BUBAIOTCS
napajuieNibHO, Ka)X/Jas B COOTBETCTBUU C COOCTBEHHOM JIOTMKOW, OJHAKO HE HE3aBUCHMO OJIHA OT
Ipyroil, a B TECHOM KOHTakTe M B3aumojneicTBuu. Kpome 3TOro, ux oOBEAMHSIET JOTHYEcKas
COCTABJISIIOLIAs, TPAAUIIMOHHO MPUCYIAs MAaTEMATUKE U MPOHU3BIBAIOIIAS BCE MAaTEMAaTUYECKHE KYPChI
u conepxkarenbubie TuHUUA. ChopmynupoBanHoe B ®I'OC COO TpeboBaHUE «BIIAJICHUE METOJIAMHU
JI0Ka3aTeNbCTB, ANTOPUTMAMH peIIeHHs 3a7ady, YyMEHHEe (OpMyITUpOBaTH OMpEAeNeHUs], aKCHOMBI H
TEOPEMBI, IPUMEHSATH UX, IPOBOJUTH J0Ka3aTeIbHbIE PACCYXICHUS B XO/I€ PEIICHUS 3a/1a4» OTHOCUTCS
KO BCEM y4eOHBIM Kypcam, a (JOpPMHUpPOBaHHE JIOTHUECKUX YMEHHUN pacHpeeNseTcs MO BCEM Tojam
oOy4eHHs Ha YPOBHE CPETHETO 00IIero oOpa3oBaHMs.

B cootBerctBUn ¢ ®I'OC COO maTtemaruka sBIsieTCs 00s3aTE€NbHBIM MPEAMETOM Ha JaHHOM
ypoBHe oOpa3zoBanus. I[Iporpammoil mo MareMaTHKe IpeaycMaTpUBaeTCs H3Y4eHHE Y4eOHOTo
npenMera «MaremMaTHKa» B paMKaX TpeX Y4eOHBIX KypcoB: «Anrebpa W Havala MaTeMaTHUYECKOTO
a”Hanuza», «l'eomerpusi», «BepoATHOCT U cTaTUCTHKa». DOpMHUpOBaHUE JIOTMUECKUX YMEHUI
OCYILECTBIISICTCS Ha MPOTSHKEHUHU BCeX JIeT OOy4deHMs Ha YpOBHE CpeJHero oomero obpa3oBaHus, a
AJIEMEHTHI JIOTUKU BKIIIOYAIOTCS B COJIEP’KaHUE BCEX HAa3BaHHBIX BBIIIE YU€OHBIX KYpCOB.

OO011ree 4ncIo 4acoB, PeKOMEHOBAHHBIX IS U3yYeHHsI MaTeMaTuku, — 340 4acoB:

B 10 xmacce — 170 wacoB (5 wacoB B Heneno), B 11 kimacce — 170 gacoB (5 4acoB B HEJEINIO).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 110 MATEMATUKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

I/I3yquI/Ie MaTEMAaTUKN Ha YPOBHE OCHOBHOI'O O6HI€1"O O6p&30BaHI/I${ HaIpaBJICHO Ha JOCTHIKCHHE
O6y‘~IaIOIJ_[I/IMI/IC$I JIMYHOCTHBIX, MCETAIPCIMCTHBIX W HPCIMCTHBIX O6pa3OBaTeJIBHLIX PE3YyIbTATOB
OCBOCHUA yqe6H0ro nopeameTa.

JIMYHOCTHBIE PE3YJIBTATBI

B pesynbraTe wu3yueHuss MaTeMaTMKU Ha YpOBHE cpeaHero oOmiero oOpa3oBaHus Yy
oOyuatoerocst 0yayT chOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIC PE3YIbTAThI:

1) rpa:knaHCcKoOro BOCIUTAHUSA:

c(OPMHPOBAHHOCTH TPAKIAHCKOH MO3UIIMH 00yUYaIOMIErOCcs KaK aKTHBHOTO

U OTBETCTBEHHOI'O YJI€HAa POCCUHCKOro OOIIeCTBa, MPEACTABICHUE O MaTeMaTHYECKUX OCHOBAaX
(GYHKIMOHUPOBAHUS PAa3IMYHBIX CTPYKTYp, SBJICHHUU, MPOIENYp TPakIaHCKOTo 0O0ImecTBa (BBHIOODEI,
OIIPOCHI U JIPYTro€), yMEHHUE B3aUMOJIEHCTBOBATh C COLMAIIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX
(GYHKIMSMU ¥ Ha3HAYCHUEM;

2) IATPUOTHYECKOT0 BOCTIMTAHMS:

c(OPMHPOBAHHOCTh POCCHICKON TPaKTAHCKOW HIACHTUYHOCTH, YBOKEHHUS K IPOLIUIOMY U
HACTOAILLEMY POCCHUMCKONW MaTeMaTHK{, LEHHOCTHOE OTHOLIEHHE K JOCTHIKEHHMSM POCCHUCKHX
MAaTE€MaTUKOB M POCCHUMCKOM MAaTE€MaTH4YeCKOM IIKOJIbI, MCIOJIb30BAHUE 3TUX IOCTHKCHUH B JPYTUX
HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HaHME IYXOBHBIX LIEHHOCTEHl pOCCHICKOro Hapojaa, c(HpOpMHUPOBAHHOCTh HPABCTBEHHOTO
CO3HaHMsI, 3STUYECKOT0 MOBEJCHUS, CBA3aHHOIO C MPAKTUYECKUM NPUMEHEHHEM JIOCTH)KEHUN HAayKu U
JeSTeIbHOCTBIO YUEHOI'0, OCO3HAHUE JINYHOT'O BKJIJIa B IOCTPOEHHUE YCTOWYMBOTO OYAYILEro;

4) 3cTeTH4YeCKOro BOCTIMTAHUSA:

ACTETUUYECKOE OTHOLIEHUE K MUPY, BKJIIOYAsl 3CTETUKY MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
O0BEKTOB, 3a/]ay, peIIeHHH, pacCyXAeHUH, BOCHPUUMYMBOCTH K MATEeMaTHYECKUM AacleKTaM
Pa3IMYHbBIX BUJIOB HCKYCCTBA;

5) ¢pusuveckoro BocnuTAHMUSA:

c(OpPMUPOBAHHOCTh YMEHHUS NPUMEHATh MaTeMaTHUeCKHWE 3HaHMsS B HHTEpecax 3J0pOBOTO U
Oe3omacHOro oOpa3a J>KM3HH, OTBETCTBEHHOE OTHOULIEHHWE K CBOEMY 3J0POBBIO (370pOBOE MHUTaHUE,
cOaaHCUPOBAaHHBIA PEXUM 3aHATHM U OTHAbIXa, peryispHas (Quanyeckas aKTUBHOCTb), (PU3NYECKOE
COBEPIICHCTBOBAHNUE IIPH 3aHATHUAX CIIOPTUBHO-030POBUTEIBHON JEATEIBHOCTHIO;

6) TpyaoBOro BocnuTaHus:

TOTOBHOCTb K TPYJYy, OCO3HAHHE LIEHHOCTH TPYIOJIIO0Ms, UHTEpeC K pas3IuuHbIM cdepam
npoeccCHOHANbHOM JeSTEIbHOCTH, CBS3aHHBIM C MAaT€MaTUKOW M €€ MPUIIOKEHUSIMH, YMEHHE
coBepLIaTh OCO3HAHHBIM BBHIOOp Oynymiell mpodeccuu U peaqu30BBIBaTh COOCTBEHHBIE >KU3HEHHBIE
IUTaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHMIO M CaMOOOPAa30BaHMIO Ha
MPOTSKEHUM BCEM JKU3HU, T'OTOBHOCTh K AKTUBHOMY YYaCTHIO B PEIIEHUU MPAKTUYECKHX 3a]ad
MaTeMaTH4eCKO HalpaBIeHHOCTH;

7) 3K0I0TMYECKOr0 BOCTIMTAHUSA:

c(OPMHUPOBAHHOCTH 3KOJOTHYECKON KYJIBTYpPbI, IOHUMaHHUE BIUSHUS COLIMATIBHO-

SKOHOMMUYECKHUX IIPOLECCOB Ha COCTOSIHUE MPUPOAHONM M COLMAIBHON Cpelbl, OCO3HAaHUE
rJ1I00aTBPHOTO XapakTepa AKOJIOTUYECKUX MpoOJeM, OpHUEHTalus Ha NPUMEHEHHE MaTeMaTHYeCKHX
3HaHUH JUI peleHus 3aad B 00JIACTH OKPY)KAIOLIEH cpelipl, IUIAHUPOBAaHUE MOCTYIKOB M OIIEHKH HX
BO3MOJKHBIX ITOCJIEJICTBUH /711 OKPY’KaloIlel Cpeibl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd M OOIIECTBEHHOH IMPAaKTHKH, MOHMMAaHHWE MaTeMaTHYeCKOH HayKH Kak cQepbl YelI0BEUeCKOil
NESATEIBHOCTH, JTAllOB €€ Pa3BUTHSA M 3HAYMMOCTH Ul Pa3BUTHs LIMBWIN3ALUU, OBJIAICHHUE S3BIKOM



MaTeMaTUKd M MaTEMaTU4YECKOM KyJIbTypOou Kak CpeICTBOM II03HAaHUS MHpA, TIOTOBHOCTH
OCYULIECTBJIATH IPOCKTHYIO M MCCIIEI0BATENBCKYIO IEATEIbHOCTD MHANBUIYAIBLHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

B pe3ynbpTare ocBOGHUS MPOTpaMMBbl 10 MaTeMAaTUKE HAa YPOBHE OCHOBHOTO 00IIEro o0pa3oBaHuUs
y oOyuaromerocs OyIayT cQOpMHUPOBaHBI MeETANpEeIMETHBIE pEe3YNbTaThl, XapaKTepPHU3YyIOIIHUecs
OBJIaZICHUEM YHUBEPCATbHBIMU MO3HABATEIbHBIMU JIEHCTBUSIMH, YHHUBEPCATbHBIMU
KOMMYHHUKATHUBHBIMU JICHCTBUSIMU U YHUBEPCAJIbHBIMU PETYISATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3oBble Jjornueckue aeicTBHA:

BBISIBIIAITh M XapaKTEPHU30BaTh CYIECTBEHHbIC MPH3HAKK MAaTEMATUYECKHX OOBEKTOB, MOHSTHH,
OTHOLICHUH MEXAYy MOHATHSAMH, (QOPMYJIUPOBaTh ONpEACNCHHUs MOHATUHM, yCTaHABIMBATh
CYIIECTBEHHBIN TNPHU3HAK KIACCU(PUKAIMH, OCHOBAHUS JJIsI OOOOIICHWS W CpPaBHEHUS, KPUTEPUHU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHUMATh, (OpMyTUpoBaTh W  TNPEOOpPa3OBBIBATH  CYKICHHS: YTBEPAWUTENBHBIE U
OTpHLIATENIbHBIE, €IUHUYHBIE, YACTHBIE U 00IIHE, YCIOBHBIE;

BBISIBIISITH MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NMPOTUBOpEUUs: B (akTax, JaHHBIX,
HaOJMIOACHUSAX M YTBEPXKACHUAX, MpeangaraTb KpPUTEPUM  JJs BBIABICHHS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEYUI;

JieNaTh  BBIBOABI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKI4YEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOJIUTH CAMOCTOATENBHO JIOKA3aTeNbCTBA MATEMaTHUYECKUX YTBEPXkAEHUH (IpsMble U OT
IIPOTUBHOTI'0), BBICTpAauBaTh apryMEHTALUIO, PUBOJAUTH IPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CYXJICHUS U BBIBOBI;

BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO BAPUAHTOB pEILIEHUS,
BbIOMpPATh HanboJIee MOIXOASIIMMI ¢ YYETOM CaMOCTOSTENbHO BBIACICHHBIX KPUTEPUEB).

ba3oBble uccieaoBarejibCKkue 1eCTBUS.

UCIOJIb30BaTh BONPOCHI KaK HCCIENOBATENbCKUA HMHCTPYMEHT TO3HaHUS, (OpMyIHpoBaTh
BONPOCHI, (PUKCUPYIOIIHE MPOTHBOPEUHE, MPOOIeMy, yCTaHABIMBATh HCKOMOE U IaHHOE, (POPMUPOBATH
TUIIOTE3Y, apT'YMEHTHPOBAThH CBOIO IMO3ULIUIO, MHEHHUE;

IIPOBOJUTH CaMOCTOSITEJIbHO CIUIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIECIOBAHUE 110 YCTAaHOBJICHUIO
O0COOEHHOCTEN MAaTeMaTH4YeCKOr0 OOBEKTa, SBJICHHS, IMPOIIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKITY
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOATENbHO (OPMYIUPOBaTh OOOOIIEHUS U BBIBOJABI IO pE3yJbTaTaM MPOBEIACHHOTO
HAOIIIO/ICHUsI, HUCCIICJIOBAHMSI, OIEHUBATh JOCTOBEPHOCTh TOJYYEHHBIX pE3yIbTaTOB, BHIBOJIOB U
00001IICHMI;

IIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE IPOLIECCA, A TAKXKE BBIABUraTh IPEIAIOJIOKEHUS O €ro
pa3BI/ITI/II/I B HOBBIX yCJ'IOBI/IHX.

PabGora ¢ undopmanmeii:

BBISIBIIATh J1€(DUIIUTHI MH(OpPMAIMH, JAHHBIX, HEOOXOAMMBIX JJIsl OTBETa Ha BONPOC M JJIf
pelLlIeHns 3a/1auH;

BbIOMpATh MH(OPMALIMIO U3 UCTOYHUKOB Pa3IMYHBIX THUIIOB, aHATU3UPOBATh, CUCTEMATU3UPOBATh
Y UHTEPIPETHPOBATH HHPOPMALIMIO PA3IUYHBIX BUJIOB U (POPM IpeICTABICHHUS; CTPYKTYypUPOBAaTh
nH(OpPMaILIKIO, TPEJICTABIIATH €€ B PA3IMYHBIX opMax, WILTIOCTPUPOBATH IpapUuecKy;

OLIEHUBATh HAJEKHOCTh MH(OpPMALMU IO CAMOCTOSTEIBHO CHOPMYIHPOBAHHBIM KPUTEPHUSIM,
c(OpPMYJINPOBAHHBIM CAMOCTOSITEIBHO.

KoMMmyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIe e CTBUSA



Oo0menue:

BOCIPUHHUMATH U (POPMYJIUPOBATH CYXKJACHHS B COOTBETCTBHU C YCIOBHSMH M IEISIMH OOIICHUS,
SICHO, TOYHO, I‘paMOTHO BLIpa)KaTB CBOIO TO‘IKy 3peHI/ISI B yCTHBIX U IIUCBMCHHBIX TCKCTax, JaBaTb
MOSICHEHHMSI 110 X0y PEICHHMS 3a/1a4i, KOMMEHTHPOBATh MOJIYYCHHBIN pe3yJIbTaT;

B X0J1¢ 00CYKIEHUS 33]IaBaTh BOIPOCHI 10 CYIIECTBY 00CYX/IaeMOi TeMbI, TPOOJIEMBI, peIraeMoit
3aJlayM, BBICKA3bIBaTh MJICH, HAIICJICHHBIC Ha IIOMCK PEIICHHUS, COIMOCTABIIATH CBOU CYXICHHUSA C
Cy)KI[eHI/IﬂMI/I I[pyrI/IX yqaCTHI/IKOB Juaiora, 06Hapy)KI/IBaTb pasttme n CXOoICTBO HO3PH.[PII>1, B
KOPPEKTHOH (opMe GOopMyIUPOBATH PA3HOTIIACHS, CBOM BO3PAXKCHHS;

Hpel[CTaBJIHTB pe3yJIbTaTBI pemeHI/m 3aJa4du, 3KCHepI/IMeHTa, HUCCIICAOBAaHUA, HpOGKTa,
CaMOCTOSITEJILHO BBIOMPATh (popMaT BBICTYIUICHHS C YYE€TOM 3a1a4 MPE3CHTAllMd W OCOOCHHOCTEH
ayTUTOPUH.

PeryasiTuBHbIe yHUBEpPCAJIbHBIE YUeOHbIE /1€iiCTBUSA

Camoopranuszaums:

COCTABJISITH TIJIaH, AJITOPUTM PEIICHUS 3a7a41, BBIOUPATh CIIOCOO PEIICHUsS ¢ YI€TOM UMEIOITUXCS
PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh W KOPPEKTHPOBATh BAPHAHTHI PEIICHUN C
Y4eTOM HOBOH HH(OPMAITHH.

CaMOKOHTPOJI1b, SMOLMOHAJbHbII HHTE/JIEKT:

BIIQJICTh HABBIKAMH I103HABATEIBHOU pediiekcHr Kak OCO3HAHWS COBEPIIACMBIX ICHCTBHA W
MBICITUTENIBHBIX TPOIECCOB, UX pPE3yJIbTaTOB, BIAJETh CHOCOOAMU CAMOIMPOBEPKU, CAMOKOHTPOIIS
rpoiiecca U pe3yibTaTa peleHrus MaTeMaTUIeCKOM 3a1a4uu;

MPEeIBUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTbH IPU PELICHUH 3a7a4ul, BHOCUTbh KOPPEKTHUBBI
B JICATEIIBHOCTH HAa OCHOBE HOBBIX OOCTOSATCILCTB, HAHHBIX, HANJECHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEN;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEJIM U YCIOBUSM, OOBACHITH MPUUUHBI JOCTHIKEHUS HIIN
HEJOCTHKCHUSI PEe3yNIbTaTOB MACSITENbHOCTH, HAaXOJUTh OLIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHAs AeSITEILHOCTD:

MMOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U MHAMBUAYAIBLHOM paOOThI MPU PELICHUN
y4eOHBIX 3a/1a4, IPUHUMATH I11€JIb COBMECTHOM JEATETbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThl, pacmpeneisTh BHABI pabOT, MOTOBapUBATHCA, OOCYXKIATh IMPOILIECC M PE3YIbTaT padoThI,
00001aTh MHEHHST HECKOJIBKHUX JTIOAEH;

y4acTBOBATh B TPYIIOBBIX Popmax paboThl (00CYkAeHUs, 0OOMEH MHEHHM, «MO3TOBBIE IITYPMBI»
Y WHBIC), BHITIOJHITH CBOIO YacTh PabOThl U KOOPAMHHPOBATH CBOM JCHCTBUSA C APYTMMH WICHAMH
KOMaH/Ibl, OIICHHUBAaTh Ka4€CTBO CBOETO BKJIa/la B OOLIUH MPOIYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBUA.

NPEAMETHBIE PE3YJIbTATHI

[IpenmeTHble pe3ynbTaThl OCBOCHHS MPOTPaMMBbI 110 MaTeMaTUKe Ha 0a30BOM YpOBHE Ha ypOBHE
cpenHero oémiero oOpa3oBaHMs MPEACTaBICHBI MO ToAaM OOyYeHHsT B paMKax OTIEIbHBIX Y4eOHBIX
KYpPCOB B COOTBETCTBYIOIIMX pa3/iejaxX MPOrpaMMbl 110 MATEMAaTHUKE.



PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A»

INOACHUTEJIbBHAS 3AIINCKA

VYuebublii Kypc «Anredpa ¥ Hayala MaTeMaTUYECKOrO aHAIM3a» SBJSIETCS OAHMM M3 HauOolee
3HaYMMbIX B IpOrpaMMe CpEeIHEro oOIero oOpa3oBaHMsA, IMOCKOJIbKY, C OJHOH CTOPOHBI, OH
obecrieynBaeT HHCTPYMEHTAIbHYIO 0a3y JUIsl H3yYeHHS BCEX €CTECTBEHHO-HAYUHBIX KYpCOB, a C APYron
CTOPOHBI, (POPMUPYET JOTHYECKOE U a0CTPAKTHOE MBIIUIEHUE 00YJaloIUXcs Ha YPOBHE, HEOOX0IUMOM
JUISE OCBOCHHUS YUEOHBIX KypcOB MH(OPMATHKH, OOIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax
yuebHOro Kypca «Anrebpa M Hayajla MaTeMaTHYECKOro aHajiu3a» oOydarollMecss OBJaJIeBalOT
YHHUBEPCAJIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOTopas (OpPMYJIUPYET CBOM JIOCTHXKCHHUS B
MaTeMaTH4eckoil popme.

VYueOHblii Kypc anreOpbl M Hayajdl MaTeMaTHYeCKOTO aHalM3a 3aKiIaJbIBaeT OCHOBY JJIs
YCIICIIHOTO OBJIAZICHUs 3aKOHAMU (U3UKH, XMUMHUHU, OUOJOIMH, NMOHMMAHUS OCHOBHBIX TEHAEHIUM
HSKOHOMHKH ¥ OOIIECTBEHHOH >XHM3HM, IMO3BOJSET OPHEHTHUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX H
KOMIIBIOTEPHBIX TEXHOJIOTHAX, YBEPEHHO MCIIONIb30BaTh MX B IIOBCEJHEBHOH >KM3HU. B Toke Bpems
OBJIaJICHHE A0CTPAKTHBIMU M JIOTMYECKH CTPOIMMHM MaTeMaTH4YE€CKMMM KOHCTPYKLHUSMU DPa3BUBAET
YMEHHE HaxOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb YTBEPXKAEHHUS, MCIIOJIb30BaTh
000011IeHNe 1 KOHKPETU3AINIO, a0CTparupoBaHUE U aHAJIOTUIO, JOPMHUPYET KPEaTUBHOE M KPUTHIECKOE
MbllUIeHHe. B Xxoxe u3yueHus aiareOppl M Hayal MaTeMaTHYECKOro aHaM3a Ha YPOBHE CPEIHEro
obmero oOpa3zoBaHus OOydaromMecs TIONMYYaloT HOBBIA ONBIT PEmICHWS MPUKIAJAHBIX —3a/ad,
CaMOCTOSITEJIbHOTO IIOCTPOEHUS MAaTEMaTHYECKMX MOJENIEH pEeaIbHbIX CHUTyallMd M MHTEpIpeTaluu
MIOJIYUEHHBIX DPELIEHUH, 3HAKOMSTCS C MpPUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MpUpOJE,
HayKe U B HCKYCCTBE, C BBIIAIOIIMMHC MaTEMaTHYECKUMH OTKPBITUSMU U UX aBTOPaMHU.

VYueOHbIii Kypc anreOpsl M Hayal MaTEeMaTHYeCKOTO aHaimu3a o0iagaeT 3HAuYUTEeNbHBIM
BOCIIUTATENIbHBIM ~ MOTEHLMAIOM, KOTOpPBIM peajn3yeTcs Kak depe3 ydeOHbI  MaTepual,
CHOCOOCTBYIOUINI (OPMUPOBAHUIO HAyYHOTO MHPOBO33PEHUS, TaK M uepe3 CHerupuky ydeOHOI
JeSTeNbHOCTH, TpeOyroleil caMOCTOATENIbHOCTH, AKKYpaTHOCTH, MPOJOJKUTENbHOM KOHIIEHTpPAIUH
BHUMaHUS U OTBETCTBEHHOCTH 3a MOJIyYEHHBIN pe3ybTaT.

B ocHoBe wMmeronuku oOyueHus anrebpe M HayajlaM MaTeMaTHYeCKOTrO aHaiMu3a JIeKUT
NeSITeIbHOCTHBIN MPUHIUI O0yUYEHHUSI.

B crpykType mporpammsl mo anredpe W HayaJaM aHaju3a BBIJCISAIOTCS  CIeNyrolue
CoJIepKaTeIbHO-METOANYECKUEe TUHUN: «Hucna 1 BhiuucieHus», «OyHKIuu u rpadpuku», «YpaBHEHUs
U HepaBeHCTBa», «Hawama martemarnueckoro ananusa», «MHOXecTBa M JIOTHKa». Bce oCHOBHbIE
COJIEPKATEIIbHO-METOANYECKUE JTMHUM H3Y4alOTCsl HAa MPOTSKEHUHM JIBYX JIET OOYy4YeHMs] Ha ypOBHE
CpeaHero oo1ero oopa3oBaHusl, €CTECTBEHHO JOMOIHSS APYT ApYyra U MOCTENEHHO HACKIIIAsCh HOBBIMU
TeMaMu W pazjenaMu. J[aHHbI yd4eOHBIH Kypc SBISETCS MHTETPATUBHBIM, ITOCKOJIbKY OOBEAMHSIET B
cebe  coaepkaHHE  HECKOJbKHMX  MaTeMaTHYeCKUX  JUCHMIUIMH:  anredpa, TpPUTOHOMETpHs,
MaTeMaTHUYeCKUi aHalIu3, TEOpUs MHOXKECTB U japyrue. [lo mMepe Toro kak oOydaromyecs: OBia/eBalOT
Bce Oojiee MIMPOKMM MaTeMaTHMUECKUM almapaToM, y HHUX IOCIEIO0BaTelbHO (OopMUpYETCs U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MaTE€MaTHYECKYI0 MOJENIb pealbHOW CHUTyallud, NPUMEHSTh
3HaHUs, TOJy4YeHHble B y4eOHOM Kypce «AureOpa M Hayajla MaTeMaTHYeCKOTO aHaIu3a», s
pEIIeHNs CaMOCTOATENbHO CPOPMYIMPOBAHHON MaTeMaTUYeCKOM 3ajjauu, a 3aTeM MHTEPIpPETUPOBATH
MIOJIy4YE€HHBIN pE3yJIbTaT.

ConepxatenbHO-MeTOIMYeCKas JHHUA «YUMcaa M BBIUMCIEHUS» 3aBepluaeT (GopMupoBaHUE
HABbIKOB HCIIOIb30BaHUS IEHCTBUTENIBHBIX YHCEI, KOTOPOE ObUIO HAYaTO Ha YPOBHE OCHOBHOTO OOILIEr0
obpazoBanus. Ha ypoBHe cpegHero oOmero o60pa3oBaHHs 0co00€ BHHMAaHUE — YIeNseTcs
(GOpMHPOBAHMIO TPOYHBIX BBIUMCIUTENBHBIX HAaBBIKOB, BKIIOYAIOIMX B ce0s HUCHOJIb30BaHUE
pa3nuyHbIX (HOPM 3amUCH JEHCTBUTEIBHOTO YHCIA, YMEHUE PAIlMOHAIBHO BBIOJHATH JEHCTBHS C
HUMH, JefaTh NPUKUJAKY, OLEHHBaTh pe3yibTar. OOyuaromyecs MOJy4aroT HaBBIKM MPUOIMKEHHBIX
BBIUMCIICHUH, BBIMOJIHEHHS IEHCTBUI C YMCIaMH, 3alTMCAHHBIMU B CTAaHJApTHON (opMe, UCTIONb30BaHUS
MaTEMaTUYECKUX KOHCTAHT, OLICHUBAHNUS YMCIIOBBIX BBIPAKCHUN.



ConepxatenbHasi JTUHHS «YpaBHEHHS W HEPABEHCTBa» pEATU3yeTCss Ha MPOTSIKEHUU BCETO
oOy4eHHs Ha YpOBHE CpeaHero oomero oO0pa3oBaHHUs, MOCKOJIbKY B KaXKJIOM paslielie MPOrpaMMbI
NPEJyCMOTPEHO pEIICHHE COOTBETCTBYIOIMX 3aaad. OOyuarommecs OBJaIEBAIOT Pa3IUYHBIMU
METOJIaMU PEILICHUS LEJbIX, PAlMOHATBHBIX, HPPALIMOHAIBHBIX, T0KAa3aTEeIbHBIX, JOTAPUPMUUECKUX U
TPUTOHOMETPHUYECKUX YPAaBHEHUI, HEPABEHCTB U MX cUCTeM. [loyueHHbIE YMEHUS UCIIONb3YIOTCS TIPU
UCCIeoBaHUM (YHKIUH C TOMOIIbIO TMPOMU3BOJHOM, pElIeHUH MPHUKIAJHBIX 3a7ad M 3aJad Ha
HaXOXXJICHUE HAauOONBUIMX W HAaUMEHbIIMX 3Ha4eHWH (yHkuuu. [laHHas conepKaTteiabHAs JITUHUS
BKJIIOYAET B ceOs Takke (GOpMUPOBAHHE YMEHUH BBIMOJIHATH pacyeTsl 1o (popmyrnam, npeodpa3oBaHus
LEJBIX, PAlMOHAIBHBIX, HPPALIMOHAIBHBIX ¥ TPUTOHOMETPHUUYECKUX BBIPAKEHUH, a TaKXKe BBIPAKECHUH,
COJIep>KalluX CTENeHu U jJorapudmel. brarogapsa nzydeHuro anredpandeckoro Marepuasia mpoucXoauT
JanpHeIee pa3BUTHE AITOPUTMUYECKOTO M aOCTPAKTHOTO MBIIUICHHS 00ydYarommxcs, GopMupyroTcs
HABbIKM JIAYKTUBHBIX pPacCyXJIeHUH, pabOThI C CUMBOJIbHBIMU (opmamu, MpeAcTaBlICHUs
3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJI€ PABEHCTB M HEPAaBEHCTB. Anredpa npeiaraet 3pGeKTHBHBIE
HMHCTPYMEHTBI JUIsl peUICHUS TPAKTUUYECKUX U €CTECTBEHHO -HAYYHBIX 3a]a4, HarJIAIHO AEMOHCTPUPYET
CBOY BO3MOXXHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeTonuYecKas TMHUA «DyHKIUU U rpadUKH» TECHO MEperieTaeTcs ¢ IPyruMu
JUHASAMH Y4eOHOTO Kypca, MOCKOJBKY B KaKOM-TO CMBICIIE 33/1a€T IOCIIEAOBATEIbHOCTh H3YYCHHUS
Matepuana. l3ydyeHue cCTeNneHHOM, TIOKa3aTeIbHOW, JOrapu(MUUYECKOH U TPUTOHOMETPUUECKHUX
(byHKIWH, MX CBOMCTB U IpadMKOB, HCIIOJIb30BaHUE (DYHKIIMA [T pEIICHUs 33129 U3 IPYTUX YIeOHBIX
MIPEIMETOB M PEaNbHOM JKU3HH TECHO CBS3aHO KaK ¢ MAaTEeMAaTUYECKUM aHAIMU30M, TaK M C pPEIICHUEM
ypaBHEHH W HepaBeHCTB. llpu 3ToM Oombloe BHHMaHHE yrensercss (OPMHPOBAHUIO yMEHUS
BbIpaXaTh (OpMyJIaMU 3aBHCUMOCTH MEXIY pPa3jIMYHbIMH BEIMYMHAMH, HCCIEAOBATH MOIyYEHHBIE
¢byHKIMH, CTPOUTH MX rpaduku. Martepuan conep)KaTelbHON JMHUU HAlElIeH Ha Pa3BUTHE YMEHUH H
HABBIKOB, IMO3BOJISIIOIIMX BBIPAKaTh 3aBUCUMOCTH MEXIy BeIMUYMHAMU B pPa3IUyHON (dopme:
aHAIMTHYCeCKOM, rpaduueckoii w  cioBecHoil. Ero m3ydeHwe  crmocoOCTBYeT — pa3BUTHIO
QITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIEHHI0O M KOHKPETHU3AIMH, HCIOIb30BAHHUIO
AHAJIOTUH.

ConepxatenbHast JuHHS «Hauanma MaTeMaTH4ecKoro aHaiau3a» MO3BOJSET CYLIECTBEHHO
pacIiMpuTh KpPyr Kak MaTeMaTHYeCKHX, TaK M MPUKIATHBIX 3a/ad, JOCTYMHBIX OO0yJaromumcs, y
KOTOPBIX TMOSIBIISIETCS BO3MOXKHOCTh HCCJIEIOBATh U CTPOUTHh Trpadukd (QYHKUIWH, OMpPEAETsITh HX
HauOoJNIbIIMEe W HAUMEHBIINE 3HA4YEeHUs, BBIYUCIATH IUIOMAnd (Uryp U OOBEMBI Tell, HaXOJIUTb
CKOPOCTH W YyCKopeHHs mporieccoB. CopaepkaTenpHasi JHHHAS OTKPHIBAET HOBBIE BO3MOXXHOCTH
MOCTPOEHHSI MaTEeMaTHUECKUX MOJIeNIel peallbHbIX CUTYaIMi, HaXOXKICHUS HAWIY4YlIero peleHus B
NPUKIAJHBIX, B TOM WYHCJIE COIHMAIbHO-DKOHOMHUYECKHX, 3a/a4ax. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOr0 aHajlu3a CHOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (HOpMalIbHO-JIOTHYECKOTo U
KpPEaTHBHOTO MBINUICHUS, (DOPMUPOBAHUIO YMEHUI pacliO3HaBaTh MPOSBICHHUS 3aKOHOB MaTEMaTHKH B
HayKe, TeXHUKE W UcKyccTBe. OOyuvaromuecs: y3HaIOT O BBIJAIOIIMXCS pe3yJbTaTax, MOJyYeHHBIX B
XOJIe Pa3BUTHS MAaTEeMaTHKHU KaK HAYKH, U UX aBTOPaX.

ConepxxaTenbHO-MeTOAMYeCKas JHHUA «MHOXECTBa M JIOTMKa» B OCHOBHOM IIOCBSIIIEHA
JJIEMEHTaM TEOPHH MHOXXECTB. TeOpeTHKO-MHOKECTBEHHBIC MPEICTABICHHS TPOHU3BIBAIOT BECh KYPC
IIKOJIbHOM MaTeMaTUKU U MpesiaraloT Hanbosee YHUBEPCAIbHBIN S3bIK, 00BETUHSIOMINI BCE pa3/elbl
MaTeMaTHUKNd M €€ MPHUJIOXKCHHWH, OHHM CBS3BIBAIOT pa3Hble MaTeMaTHYECKHE IUCIUIUIMHBI B €IUHOE
nenoe. [loaToMy BaXXHO JaTh BO3MOXKHOCTh OOydaromeMmMycs MOHHUMAaTh TEOPETHKO-MHO>KECTBEHHBIN
SI3BIK COBPEMEHHOM MaTeMAaTHKHU M UCIIOJIH30BATh €T0 JUISI BEIPAKEHUSI CBOMX MBICIICH.

B yuebHOM Kypce «AnreOpa 1 Hauyajga MaTeMaTUYECKOr0 aHaJIN3a» MPUCYTCTBYIOT TaK)K€ OCHOBBI
MaTeMaTHYECKOTO MOJICITHPOBAHUS, KOTOPhIE MPHU3BaHbI c(HOPMUPOBATH HABBIKH ITOCTPOCHUS MOEIEH
peanmbHBIX CUTYaIlMif, HCCIEI0BaHUs OSTHUX Mojenei C TOMOIIbIO ammapara anredpbl Hu
MaTeMaTHYECKOTO aHajn3a M MHTEPIPETANNU MOJTYYCHHBIX PE3y/IbTaTOB. Takue 3aJaHus BIUICTCHBI B
KaX/IbIl U3 pa3/ieNoB MPOrpaMMbl, IIOCKOJIBKY BECh MaTepHaj yueOHOro Kypca HIMPOKO HCIIONIb3YeTCs
IUIL pelIeHUs] TPHUKIAIHBIX 3amad. [lpu pemieHuM peasbHBIX MPAKTUYECKUX 3a1ad O0yJaromIuecs
pa3BUBAIOT HAOIIOAATENBHOCTh, YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BATh
aHaJIOTHI0, 0000IIaTh U KOHKPETHU3UPOBATH MpodsieMy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABHIKOB
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pelIeHus MPUKIIAJIHBIX 33/1a4 OPraHU3yeTCs B MPOIIECCe U3YUCHUS BCEX TeM Y4eOHOro Kypca «Anredpa
Y Hayvaja MaTeMaTU4YeCKOro aHaIu3ay.

OOmiee yuCIIO YacoOB, PEKOMEHIOBAHHBIX JJIS M3y4eHHS Y4eOHOro Kypca «Anrebpa W Havajia
MareMaTtuueckoro anainuzay, — 170 gacos: B 10 kmacce — 68 dacoB (2 waca B Heneno), B 11 kimacce —
102 yaca (3 yaca B HEZIENIO).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Ymucna v BbIYMCTICHUS

Pammonanbhele uucina. OOBIKHOBEHHBIE U JECATUYHBIE JPOOM, IPOLEHTHI, OECKOHEUYHbIE
nepuoguveckue Ipodu. ApudmMeTrnueckue ornepanuy C paldoHAIBHBIMU YHCIAMH, MPEoOpa3oBaHUS
YUCIOBBIX BbIpaxeHUU. IlpuMeHeHue npoOel M MPOLEHTOB Ul pEIICHUs MNPUKIAJHBIX 3a4ad M3
Pa3IMYHBIX OTPACiEl 3HAHUW U PEaJbHOU KU3HU.

JleiicTBUTENbHBIE qucla. PannonaneHeie U UPpaLMOHAIbHBIC qucia.

Apudmernueckue omnepanuu ¢ JACHCTBUTENBHBIMH uuciaMu. [IpuOmmKeHHbIE BBIYMCICHUS,
IIpaBWJIa OKPYIJICHUS, IIPUKHJIKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUM.

Crenenp ¢ mensiM mnokazareneMm. CranpmaptHas ¢opma 3amucd  JIEHCTBUTEIBHOTO YHUCIA.
Hcnonb3oBanue noaxonsiieil (GopMbl 3allUCH JEHCTBUTENBHBIX YUCEN ISl PEIICHUS MPaKTHYECKUX
3a/1a4 ¥ IIPEICTABIICHUS IaHHBIX.

Apudmernueckuil KopeHb HaTypajbHOM creneHH. JleHCTBUSA C apuPMETHUECKUMH KOPHIMHU
HaTypaJIbHOM CTEIICHHU.

CuHyC, KOCMHYC M TaHI€HC 4YMCIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHIE€HC
YHUCJIOBOI'O apIyMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa U TOXAECTBEHHbIE Pe0Opa30BaHUsL.

IIpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpakeHUH. OCHOBHbBIE TPUTOHOMETPUUYECKHE (HOPMYJIBI.

VYpaBHeHue, KOpeHb ypaBHEeHUs. HepaBeHCTBO, pelieHue HepaBeHCTBA. MeTo1 HHTEPBAJIOB.

Perienue nenbix U ApoOHO-pAlIMOHAIBHBIX YPaBHEHUI U HEPAaBEHCTB.

Pemrenne nppanoHaNbHBIX YPABHEHUN U HEPABEHCTB.

Pemenne TpUroHOMETpUYECKUX ypaBHEHU.

[IppuMeHeHHe ypaBHEHUN M HEPAaBEHCTB K PEIICHHI0 MaTEeMaTHYECKHMX 3aJad M 3a1ad U3
pa3nuYHbIX 001acTe HAYKU U pealbHOM KHU3HHU.

DYyHKUMH U TPapuKu

OyHkuMs, criocoOs! 3aganus pyHkuuu. I'paduk pynkuuu. Bzaumuo o6patHbie pyHKINU.

OO6nacTh ornpeesnieHUss © MHOXKeCTBO 3HaueHui pyHkmuu. Hynu ¢pyHkumn.

[IpoMexyTKH 3HAaKOMOCTOSIHCTBA. YeTHbIE U HEeUeTHbIE (PYHKIUU.

CrenenHas pyHKLUS C HATYpaJbHBIM M LeJIbIM Moka3aTeneM. Ee cBoiicTBa u rpaguk. CBoiicTBa 1
rpaduk KOpHs N-0if cTeneHu.

Tpuronomerpuueckass OKpPYXHOCTb, ONpEJEIIEHHE TPUTOHOMETPUYECKUX (YHKIHUN YHCIOBOTO

aprymeHTa.

Hauyaja MaTeMaTH4YeCKOro aHAJIN3a

IlocnegoBarenbHOCTH, CIIOCOOBI 3aJJaHus MOCJIEIOBATEIILHOCTEH. MOHOTOHHEIE
IMOCIIEJOBATEIILHOCTH.

Apudmerndeckass U TeOMETpUYECKas Mporpeccur. becKoHeuHO yOBIBaroIIasi reoMeTpuyeckas
nporpeccusi. Cymma OecKOHEYHO YOBIBaloIell TeomMeTpudeckoil mporpeccuu. Dopmyna CIOKHBIX
MPOLEHTOB. Vcnonb30BaHuEe MPOTPECCUU IS PEIICHUS PEATbHBIX 3a/1a4d MPUKIAJHOTO XapaKTepa.

MHo:xecTBa U JIOTHKA

MHo)kecTBO, omepanuu HaJ  MHOYKECTBAMHU. Huarpammbl  Dlinepa—BenHa.
[IpumeneHne TEeOpPETUKO-MHOKECTBEHHOTO arrapara UL ONHCaHUsA peanbHbIX
MIPOIIECCOB U SIBJICHUM, TIPH PEIICHUU 3a7a4 U3 JIPYruX Y4eOHBIX mpeaMeToB. OmnpeneneHue, Teopema,
CJIIEACTBUE, 10KA3aTEIbCTBO.
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11 KJIACC

Yucna v BbIYMCTICHUS

Hatypanbnble u nensie uncina. [I[pu3Haky 1e1MMOCTH LEIBbIX YACEN.

Cremnenb C parnuoHaldbHBIM TOKa3aTeneM. CBoiicTBa cremenu. Jlorapudm uyucna.
JlecATUUHBIE U HaTypallbHbIE JIOTapU(MBI.

YpaBHeHHs U HEPABEHCTBA

IIpeoOpa3oBanue BbIpaXKEHUH, COAECPIKAIIUX JIOTapU(MBI.

[IpeoOpa3oBanue BBIpAXKEHUN, COACPIKAIINX CTEIICHH C PAIlHOHAIBHBIM MTOKA3aTEIEeM.

IIpumepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

IlokasaTenbHble ypaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckue ypaBHEHHs 1 HEPAaBEHCTBA.

Cucrempl TMHEMHBIX ypaBHEHUH. PellieHne npukiasHbIX 33a4 ¢ IOMOIIBIO CUCTEMBI JTMHEWHBIX
YpaBHEHUH.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB.

[IpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHHUIO MAaTEMaTHYECKUX 3a/ad M 3a1ad U3
pa3aMyYHbIX 00JacTel HayKH U peaslbHOM JKU3HU.

DOYyHKUMH U TPaPUKU

Oyukuus. Ilepuoanueckue Qynkuuu. IIpomexxyTku MOHOTOHHOCTH (DyHKUMH. MakcuMyMbl U
MUHUMYMBI GyHKIKMU. Haubonblee 1 HauMeHbllee 3HaueHue (PyHKIIMU Ha TPOMEXYTKE.

Tpuronomerpuieckre GyHKIUHU, UX CBOMCTBA U rPaUKH.

IToka3zarenbHas u norapudmudeckas GyHKIMH, UX CBOUCTBA U IpaUKH.

Hcnonp3oBanue rpadukoB GyHKIUN 17151 peIIeHUs] YpaBHEHUH U JIMHEHHBIX CHCTEM.

Hcnonb3oBanue rpadMkoB (GYHKUUH Ui UCCIIEAOBAHUS MPOLIECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT IPU PEUICHUH 3a/1a4 U3 APYrUX YU€OHBIX IPEIMETOB U PEATbHOU KU3HU.

Havasa maTeMaTH4eCKOro aHaJImu3a

HenpepriBable pyHKIIMN. MeTo1 MHTEPBAJIOB /1JIsl PELICHHUS] HEPABEHCTB.

ITpousBonnas ¢pyHkuuu. ['eomerprueckuii 1 Gpu3NIECKUt CMBICI TPOU3BOIHOM.

[IpousBonHble d3neMeHTapHBIX (yHKIMA. @DopMynasl HaXOXAEHUS MPOU3BOAHOM CYMMBI,
MIPOM3BEIECHUS U YaCTHOTO (PYHKIIHH.

[IpuMeHeHHe NPOU3BOJHOM K HCCIENIOBaHMIO (YHKIMA HAa MOHOTOHHOCTH M 3KCTPEMYMBI.
Haxoxaenne HauboIb111ero 1 HauMEHbIIEro 3Ha4eH!s PYHKIIUK Ha OTPE3Ke.

[IpumeHeHne NPOU3BOAHOMN I HAXOKICHNS HAWIYYLIEro PEEHUsS B IPUKIIAAHbBIX 3a7a4ax, sl
OTIpe/ieNIEHUs] CKOPOCTH IpoLiecca, 3a1aHHOT0 GOpMYJION UITH TrpapuKOM.

IlepBooOpaznas. Tabnua nepBooOpas3HbIX.

Wuterpain, ero reomerpuueckuii u pusnyeckuii cMpici. Beruuciaenue wHTerpana mo gopmyse
Herorona—JIeiibnuna.
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HNPEAMETHBIE PE3YJIbTATbBI

K xonmy oOyuenus B 10 kyiacce o0y4yaromuncs MOIyYUT CIEAYIOUINE IPEAMETHBIE pe3yIbTaThl:
Yucia ¥ BLIYHCICHUSA:

ONEpPUPOBATH MOHATUSAMH: pPALMOHATBHOE M JCHCTBUTEIBHOE YHCIO, OOBIKHOBEHHass U
JecATUYHas 1po0b, IPOLICHTHI;

BBIMIOJIHATE  apU(PMETHUYECKUE ONepali C PALUOHAIBHBIMH JCHCTBUTEIBHBIMU YHCIAMH;
BBINOJIHATh NPUOJIMKEHHBbIE BBIYMCIICHUS, HCMOJb3Yys IIpaBUa OKPYIJIEHUs, JelaThb NPUKUAKY U
OLICHKY pe3yJIbTaTa BEIYMCIICHU;

ONEpUPOBATh IOHATHSMU: CTENEHb C LEJIbIM [I0Ka3aTesleM, cTaHaapTHas ¢opma 3alucu
JeWCTBUTENFHOTO YUCIIA, KOPEHb HAaTypajJbHOW CTENEHM, MCIONIB30BaTh MOAXOIAIIYI0 (popMy 3amucu
JeUCTBUTENBHBIX YUCEN I PEIICHUs IPAKTUYECKHUX 3334 U IPEJCTaBICHUS JaHHBIX;

ONEpPHPOBATH TOHATHAMU: CHUHYC, KOCHHYC M TAHTEHC IPOU3BOJIBHOTO YIJa, HCIOJIb30BaTh
3aIlUCh POU3BOJIBHOTO yIJjla Yyepe3 oOpaTHbIe TPUTOHOMETPUYECKUE (PYHKLIUH.

YpaBHeHUsI U HEPABEHCTBA:

ONEpUPOBATh MOHATUSAMH: TOXJIECTBO, YypaBHEHME, HEPAaBEHCTBO, L€JI0€, palMOHAIBHOE,
UppanroHaIbHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPHUECKOE YPAaBHEHHUE;

BBINOJIHATE NPE0Opa30BaHMsl TPUTOHOMETPUUYECKUX BBIPAKEHUM U peliaTh TPUTOHOMETPUYECKUE
YpaBHEHHS,

BBINOJIHATE IPe00pa30BaHuUs LIEbIX, PAllMOHAIBHBIX M MPPALMOHAIBHBIX BBIPAXKEHUH U peIIaTh
OCHOBHBIE TUIIBI EJIBIX, PALIMOHATIBHBIX U HPPALUOHAIBHBIX YPABHEHUI 1 HEPABEHCTB;

IPUMEHATh YPAaBHEHMsS W HEPABEHCTBA JUISl PELICHHMs MaTeMaTHYecKuX 3ajad M 3ajad u3
pa3nuyHBIX 00NacTeil HAayKHM M pPeaJbHON JKM3HU; MOJICITUPOBATh pEaJbHBIE CUTyallMHd Ha S3BIKE
anreOpbl, COCTaBJIATh BBIPAKEHUS, YPAaBHEHHsS, HEPAaBEHCTBA I10 YCIOBUIO 3a/a4M, HCCIEI0BaTh
MOCTPOSHHBIE MOJICIH C MCIOJIB30BAHUEM aIlapaTa ajareOphl.

DOYyHKUMH U rPpapuKu:

OTIEpUPOBATh TMOHATUIMH: (DYHKIHUS, CrOCOObI 3amaHusi (YHKIHMH, OOJAcTh ONpENeNeHUus |
MHOYECTBO 3HauUeHUH QyHKIMH, TpapuK QYHKIUH, B3aUMHO 00paTHbIEe (GYHKIINY;

ONEepPUPOBATh TMOHATHSMHU: YETHOCTh U HEUETHOCTh (DYHKIMH, HYIU (GYHKLUUHU, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA,

UCHOJIb30BaTh TpapuKK QYHKIMHA 1JIs1 pelIeHns] ypaBHEHUH;

CTPOMUTH U YUTATh IpapUKu JIMHEHHON QYHKIIMU, KBaJAPATUUHON (PYHKIIMH, CTENEHHOW (pyHKINHU C
LIEJIBIM [TOKa3aTeleM;

WCTIOJIB30BaTh TpapuKi (PYHKIUHA IS MCCIIEAOBAHUS TPOIECCOB M 3aBUCHMOCTEH TPH PEIICHUN
3aJ]a4d U3 JPYrux y4eOHbIX MPEIMETOB U peabHOM KU3HU, BBIpaXaTh (popMynaMH 3aBUCUMOCTH MEX]LY
BEJIMYMHAMU.

Hayana MmaTeMaTH4ecKOro aHajIn3a:

OTEpPUPOBATh  TOHATHSMHU:  TIOCIEIOBATEIBHOCTh, apUpMeTHdecKas W  TeoMeTpUYecKas
porpeccuy;

OIIEpPHPOBATh TOHATHUSAMH: OECKOHEYHO YyOBIBAafOIIas TEOMETpPHUYECKas TMPOTPEeccusi, cymma
0eCKOHEYHO YOBIBAIOIIECH T€OMETPUUYECKON MPOrPEecCHH; 3a7aBaTh MOCIEA0BATEIBHOCTH Pa3IMYHBIMU
crocobamu;

UCIOJIb30BATh CBOMCTBA MTOCIIEI0BATEILHOCTEH U MPOTPECCH JUIs peLIeHUs

peanbHBIX 3a/1a4 MPUKIIAHOTO XapaKTepa.

MHuoxecTBa M JIOTHKA:

OTIEPUPOBATH TIOHATHSIMU: MHOXECTBO, OTIEPAINY HaJl MHOKECTBAMH,

UCIOJb30BAaTh TEOPETUKO-MHOXKECTBEHHBIM ammapar Juis ONHCAaHUS peajbHBIX IPOLECCOB U
SIBIICHH, TIPY PEIICHUN 3a]1a9 U3 APYTHX y4eOHBIX MPEIMETOB;

OIIEepUPOBATH MOHATHAMMU: ONIPE/ICTICHUE, TEOPEMA, CIIECTBUE, JOKA3aTeIbCTBRO.

K koniy o6yuenus B 11 kiaacce 00ydaronuiics MOTYUYUT CIEAYIOIINE PEAMETHBIC PE3yJIbTaThI:
Yuciia 1 BBIYUCICHHSA:
OHepI/IpOBaTL IIOHATHUSAMMN . HaTypaJIBHOQ, OeJa0€ 4YucCJio, UCII0JIb30BAaTh HpI/I3HaKI/I
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JENMMOCTH LIEJIBIX YHUCEN, Pa3JIOKCHUE YMCIIA HA IIPOCTHIE MHOXKMTENN Ul PELIEHUs 3aaad;
OIIEpUPOBATh IOHATHEM: CTEIIEHb C PALIMOHAIBHBIM I10KA3aTEIIEM;

OIIEPUPOBATH MOHATHIMU: JIOTapu(PM Yncia, AECATUIHBIE U HATypabHbIC JIOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA:

NPUMEHSATh CBOMCTBAa CTENEHH JUIA NpeoOpa3oBaHUS BBIPAXKECHUN, ONEPUPOBATH IMOHSATUSMU:
[I0OKA3aTeJIbHOE YPaBHEHUE M HEPABEHCTBO, PEIIATh OCHOBHBIC THUIIbI ITOKA3aTEIbHBIX YPABHCHUM WU
HEPAaBEHCTB;

BBINOJIHATE NPe0Opa30BaHUs BBIPAKEHHM, COAEPIKAIIUX JOrapu(Mbl, ONEpUPOBATh MOHATHIMU:
Jorapu(pMUUECKOE YpaBHEHHE U HEPABEHCTBO, PEIIaTh OCHOBHBIE TUIIBI JOTAPU(PMHUUECKUX YPABHEHUI
Y HEPABEHCTB;

HaxOJUTh PEUICHUS IIPOCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB;

OIIEpUPOBATh MOHATHAMH: CUCTEMA JIMHEHHBIX YPABHEHUN U €€ PEIICHUE, UCII0JIb30BaTh CUCTEMY
JIMHEWHBIX YPAaBHEHUN JUIsl pEIEeHUs IPAaKTUUECKUX 3a/1a4;

HaXOJUTh PEUICHMs MPOCTEHIIMX CUCTEM M COBOKYNHOCTEH palMOHAIBHBIX YPaBHEHUH U
HEPaBEHCTB;

MOJICJINPOBaTh pealibHble CUTYallMd Ha S3bIKE alureOpbl, COCTAaBJIATh BBIPAKEHHs, ypaBHEHHUS,
HEPABEHCTBA M CUCTEMBI 110 YCIIOBHIO 33J1a4H, UCCIIEIOBATh IIOCTPOCHHBIE MOJCIIN C HUCIIOIb30BAHUEM
anmapara anreopsl.

DyHKIUH U TPaQUKH:

OIEpPUPOBATH TMOHATUAMU: IMEpHOAMYEcKass (DYHKIHUSA, MPOMEXKYTKM MOHOTOHHOCTH (YHKIIHH,
TOYKHA JKCTpeMyMa (yHKUIUH, HanOoJbllee M HAMMEHbIIEe 3HAYCHUS (QYHKIUU Ha TPOMEKYTKE,
MCIOJIb30BATh UX JJIS UCCIIEOBaHUS (PYHKLINH, 3aJaHHOM rpaduKom;

OTIEpPHPOBATH MOHATUSAMHU: TPAPUKH IMOKA3aTEILHON, JTOTApU(PMUIECKONH U TPUTOHOMETPUIECKHX
¢byHKUIMH, U300paXkaTh UX Ha KOOPAMHATHON INIOCKOCTH M MCIOJB30BaTh I PEILICHUS YpaBHEHUH U
HEPaBEHCTB;

n300pakaTb Ha KOOPJMHATHOW IUIOCKOCTH IpauKU JIMHEHHBIX YpaBHEHUN M UCIOJIb30BaTh UX
JUISl pEILIEHUS] CUCTEMBI JIMHENHBIX YPAaBHEHUI;

UCMOJIb30BaTh I'paduku (QYHKIMHA A UCCIEIO0BaHMS MPOLIECCOB M 3aBUCUMOCTEH M3 Jpyrux
YYEOHBIX JAUCIUILIIIH.

Hayana maTreMaTH4eCcKOro aHajmM3a:

ONEpPUPOBATh TOHATUAMHU: HENpepbIBHAS (DYHKIUSA, NPOM3BOAHAS (DYHKIMH, HCIIOJIB30BaTh
reoMeTpUYeCKUi U GU3NYECKUI CMBICI TPOU3BOIHOM /IS peLIeHMs 3a/1a4;

HaXO/JWUTh MPOM3BOJHBIC JJIEMEHTAPHBIX (YHKUMH, BBIYUCIATH HPOU3BOJHBIE CYMMBI,
MIPOU3BE/ICHNUS, YACTHOTO (PYHKIINIA;

UCMOJIb30BaTh MPOM3BOJIHYIO Ul MCCIEAOBAaHUS (YHKUIUU Ha MOHOTOHHOCTH U IKCTPEMYMBI,
MPUMEHSTh PE3YJIbTaThl UCCIEIOBAHUS K IOCTPOEHUIO IparKOB;

HCIIOB30BaTh IIPOU3BOJHYIO I HAXOXICHUS HAWIIy4YIIEro PEIICHHWS B IPUKIAAHBIX, B TOM
quclie COIMAIbHO-DKOHOMHUYECKHX, 33Ja4yax; ONepHpOoBaTh MOHATUSAMU: NEPBOOOpa3Hasi U MHTErpal,
MIOHUMATh TEOMETPUUECKUN U (PU3MUYECKHI CMBICIT HHTETpaa;

HaXOJUTh NEpPBOOOpa3HbIE 3JIEMEHTApHbIX (QYHKIMH, BBIUUCIATH HMHTETpal 1o Qopmyse
Herorona—JIeiiOnuiia; pemars NpUKIagHbIE 337a4d, B TOM YHCJIE COIMAIbHO-IKOHOMHUYECKOTO U
(bu3MYECKOT0 XapaKkTepa, CpeCTBAMU MaTEMaTUYECKOTO aHaIH3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
Ne HaumenoBanue pasjaena KoimuecTBo OcHoBHoOe cogepkaHue OcHoBHbBIE BU/bI 1eSIT€IbHOCTH
n/n (Tembl) Kypca 4acoB 00y4arouuxcst
1. MHoskecTBa pallMOHAIBHBIX U 14 MHo0€ecTBO, OIepaluy HaJ MHOXECTBAMHM. Hcnonb30BaTh TECOPETUKO-MHOKECTBEHHBIN
JICHCTBUTEIIBHBIX YHCEIL. Juarpammsl Diinepa-BenHa. anrapar i ONUCAHUA XOJa PpELICHUs
PanmonaneHble ypaBHEHUA U Panmonansheie uucia. OOBIKHOBEHHBIE U MaTEMaTHYECKHUX 3aJa4, a TAKKE pPEeaJbHbIX
HEPaBEHCTBA JECATUYHBIC npoowu, IIPOLICHTHI, IIPOLIECCOB U SBJICHWI, IIPU PELICHHUM 3a7a4
OECKOHEUHble  MEPUOAMYECKHE  JIPOOH. U3 APYrux y4eOHBIX PEIMETOB.
Apudmernaeckne onepanuu c OnepupoBarhb NOHATHAMMU:
paloOHaIbHBIMU qHCIIaMH, pallMOHAJIbHOE  YHUCIO,  JEHCTBUTEIIBHOE
npeoOpa3oBaHUsl UYUCIIOBBIX  BBIPAKECHUI. 9HCI0, OOBIKHOBEHHAsl JApOOb, JeCATHYHAsS
[Ipumenenue napoGel U NPOLEHTOB VIS JpoOb, IPOLIEHTHI.
peuIeHus NPUKIAIHBIX 33/1a4 U3 Pa3IMYHbIX BbINoHATL apu(METHYECKHE ONepaluu C
oTpacJiell 3HaHUH U pealbHOM JKU3HH. pallMOHAJIBHBIMU M JIEHCTBUTEIIBHBIMU
JIeCTBUTEIbHBIE YHCIIA. qyuclaMy; NpUONMIKEHHBIE  BBIUMCIICHMUS,
PauvoHaneHble M MppalMOHAIbHBIE YKCIIA. UCIIONB3Ys IIPABUiIa OKPYIJICHHUS.
Apudmernueckue OIepaLuu c Jejars NPUKHIKY M OLGHKY pe3yibTara
JNENCTBUTEIbHBIMU YU CIIaMH. BBIYMCIICHH.
[IpubnukeHHble BBIYMCICHUSA,  MpaBUIIA OnepupoBaTb NOHATHAMM:
OKpYTJICHHUS, IpUKHIKA U OILICHKA TOX/IECTBO, YPABHEHUE, HEPABEHCTBO;
pe3yibTaTa BEIYHUCICHUN. LeJ10€ u palOHAIbHOE ypaBHEHUE,
ToxnecTBa 51 TOXJECTBEHHBIE HEPaBEHCTBO.
npeoOpa3oBaHusl. BpimoyiHATH 1npeodpa3oBaHMA LEIBIX U
VYpaBHeHue, KOpEHb YpaBHEHUSI. palMOHAIBHBIX BBIPAKECHUM.
HepaBeHcTBO,  pelieHMe  HEPAaBEHCTBA. Pemarns OCHOBHBIE THUIIBI LETIBIX
Meron wuHTepBasioB. Pemenue unenslix u HMPPALMOHAIIBHBIX YPABHEHU U HEPABEHCTB.
IpOOHO-pAllMOHATIBHBIX ~ YpaBHEHUH U IlpuMeHATHs panuoOHAIbHBIE YPABHEHUS W
HEPABEHCTB HEPABEHCTBA JUISl PELIEHUs MaTeMaTHYECKHX
3ajjad U 3aj7ay U3 pa3IM4YHbIX 001acTeil HayKu
Y peaJbHOU KU3HU
2. Oyukuuu u rpagpuku. CreneHs ¢ 6 OyHKIMS, CHOcOoObl 3alaHus (QYHKIIHH. OnepupoBars NOHATHAMMU: byHKIHS,
L[eJIbIM [1I0KA3aTENEM B3aumuo oOpatnbie  ¢ynkuuu. ['padux crocoObl  3aJaHus (GyHKIMH, B3aUMHO
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GbyHKIHN.
OOGnacte  ompeneneHus

u MHOXCCTBO

3HayeHuil pyHkuuu. Hymm QyHkimm.
ITpoMeKyTKH 3HaKOIIOCTOSIHCTBA.
YeTHble ¥ HEUETHBIC (PYHKIINH.
CremeHb C LENBIM  IIOKa3aTeleM.

CrangaprHas dopma
JCUCTBUTEIILHOTO YHCIIA.

3alInucu

Hcnonp3oBanne  moaxoasme — (opmbl

3aI1ucu HeﬁCTBHTCHbHBIX
peicHuA MPAKTUYCCKUX
npeaAcCTaBJICHUA JaHHbIX.

YHUCCII JJIA
3aaa4 u

CrenenHasi (QyHKUIUS C HaTypajJbHBIM H

LesnbM  nokasatenem. Ee
rpaduk

CBOWCTBA U

oOparHbie (yHKIIUHU, 00JIACTh OMpEACIICHUs U
MHOXECTBO 3HaYeHUN (yHKIUH, Tpaduk
(yHKINU; YETHOCTh U HEYETHOCTh (DYHKIIHH,

HYyJU ¢byHKIIUY, IIPOMEKYTKH
3HAKOIMOCTOSIHCTBA.

BoinosHATh, npeoOpa3zoBaHMsi CTEIECHEH C
LEJTBIM MOKa3aTeJIeM. HcnonwzoBarsb
CTaHJApTHYIO bopmy 3alucu
JIEUCTBUTEIBLHOTO YHUCIIA.

®opmyMpOBaTH 7 WIJIIOCTPUPOBATH

rpadMuecKd CBOWCTBA CTENEHHOW (DYHKIIHH.
Bripaxars ¢opmyiaMH 3aBUCUMOCTH MEXIY
BEJIMYMHAMMU.

HUcnonb3oBars uuppoBbie  pecypebl s
MOCTPOCHHUS TPadUKOB (PYHKIUH M HU3YUCHUS
UX CBOMCTB

Apudmerndeckuii KOpeHb N—oi 18 Apudmernueckuii KOpeHb HATypaIbHOU ®opmy/IMpPOBATh, 3allMChIBATH B
CTEIICHH. creneHu. [leiictBus ¢ apupmMeTHUECKUMU CHMBOJINYECKOH (popMe U HIIIOCTPUPOBATH
HppaunoHanbHble ypaBHEHHS H KOpHSIMH N—OW CTEIICHH. NPUMEPaMH CBOKCTBA KOPHSA N-OW CTEIIECHH.
HEPaBEHCTBA Pemenne wuppanuoHaJbHBIX YpaBHEHUH U | BBINOJIHATHL npeoOpa3oBaHus Uppanmo-
HEPABEHCTB. HaJIbHBIX BBIPAKCHUI.
CoiicTBa u rpaduk KOpHs N-0if cTeneHn Pemiare OCHOBHBIE THIIBI HPPALMOHAIBHBIX
YpaBHEHUH U HEPABEHCTB.
IIpuMeHATH NJIs1 pelleHUs Pa3JIHYHbIX 32124
VPPALMOHAIBHBIE YPABHEHHS M HEPABEHCTBA.
Crpontb, uHTaTH TpapuK KOpHI N-OH
CTEICHH.
HUcnoab3oBars nugposbie pecypebl Ul
MOCTPOCHUS TPAPUKOB (PYHKIMH U HU3yUEHHS
UX CBOMCTB
@opMyIIBI TPUTOHOMETPHH. 22 CuHyCc, KOCHMHYC MW TaHI€HC YHCIIOBOTO OmnepupoBarb MOHATHAMM: CUHYC,

Tpuronomerpuyeckue ypaBHEHUS

aprymMeHra. ApKCHHYC,
apKTaHTeHC YHCIIOBOTO
Tpuronomerpuueckas

apKKOCUHYC U
apryMeHra.
OKPY’KHOCTB,

KOCHUHYC U TAHT'CHC ITPOU3BOJIBHOI'O YTJIA.
Hcnoan3oBaTh 3anuch IIPOU3BOJIBHOI'O yTJIa
qcpe3 06paTHBIe TPUTOHOMCTPUYICCKUC
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olpezeeHue TPUTOHOMETPUUECKUX (G yHKITHH.
(GyHKIMI YUCIOBOTO apryMeHTa. BoinoJHsaTs npeodpa3oBaHust
OCHOBHBIE TPUTOHOMETPUYECKHUE (HOPMYIIBI. TPUTOHOMETPUUECKUX BBIPAKEHUH.
[Ipeobpa3zoBanue TPUTOHOMETPHUYECKHX PemiaTh OCHOBHBIE TUITBI TPUTOHOMETPHUECKUX
BBIPAKCHU. Pemenue YPaBHEHUH
TPUTOHOMETPUUECKUX YPaBHEHHI.
S. ITocnenoBarenbHOCTH U ) [TocnenoBarenbHOCTH, CHOCOOBI  3aaHuUs OnepupoBaThb NOHATHIMM:
MIPOrpeccuu MOCJe0BAaTEIbHOCTEH. MOCIeA0BATEIbHOCTh,  apudmeruyeckas u
MOHOTOHHBIE 110CJIE0BATEIBLHOCTH. reoOMEeTpHUYEeCcKasi Mporpeccuu; OECKOHEYHO
Apudmernueckas u reoMeTpuyecKas yObIBaromasi  reoMeTpuyeckas Mporpeccus,
nporpeccud.  beckoHeuHo  yObIBaromias cymma OCCKOHEUHO yObIBaromIei
reoMeTpuyecKas MpOrpeccusl. Cymma reOMETPUUYECKON MPOTrPECCUU.
OCCKOHEYHO YOBIBAIOIIEH T€OMETPUUECKOU 3apaBaTh IMOCJIEIOBATEILHOCTH PA3TMUYHBIMU
IPOTPECCHUHU. crocob6amu.
dopmyia CII0KHBIX IIPOLICHTOB. IIpumeHnsaTh $opmyay CJIOKHBIX
Hcnonp30BaHue MpOrpeccud Ui PelieHus NPOLEHTOB /IS pelleHusl 33Jady U3
pealIbHBIX 3aJ1a4 PUKJIAJHOTO XapaKTepa peasibHOM NMpPaKTUKU (C UCHOJIb30BAaHUEM
KaJIbKYJIATOPA).
Hcnonb3oBath CBOIiCTBa nocineaoBa-
TEIbHOCTE W MPOTPECCHi ISl PELICHUs
pealIbHBIX 3aJ1a4 MPUKJIAIHOTO XapaKTepa
6. IToBTOpenue, o6o0IEHNE, 3 OcCHOBHBIE TOHATHS Kypca airedpsl H IlpuMeHATH  OCHOBHBIE TMOHATHUS  Kypca
CUCTEeMaTH3alus 3HaHUH HayaJl MaTeMaTUYECKOT0 aHau3a anreOppl M Hayajl MaTeMAaTUYECKOro aHajau3a
10 xnacca, 00o0mIeHne 1 JUIsL pelleHus 3aJad U3 PEANbHOM XKU3HU M
CUCTEMAaTH3alMsl 3HAaHUH JIPYTUX MIKOJIbHBIX TUCIUTUINH
OBILIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME

11 KJIACC
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/i HaunmenoBanue pa3jaena KoumnuectBo OCHOBHOE €O o 6
(TeMbI) Kypea 4ACOB AepAKaHue CHOBHbIE BH/IbI 1eSAITEJIbHOCTH 00y4aK0IINXCS
1. CreneHns ¢ paluoHaIbHBIM 12 Crenenp ¢  paluOHAIBHBIM  IOKa3aTeieM. | MOpMYJIHMPOBATh, 3aNUCbIBATH B
MOKa3aTeyieMm. CaoiicTBa CTCIICHH. [IpeoOpazoBanre | CHMBOJIHYECKOI dopme u
[Toxa3zarenbHast QyHKITHSL. BBIDXKEHUH,  coAepXkallluX  palMOHAJIbHBIE | MJJIIOCTPHMPOBATH NPHUMepPaMH CBOMCTBA
IToka3aTenbHble ypaBHEHUS creneHu.  [loka3arenpHble  ypaBHEHHMS] U | CTEIEHH.
Y HEPaBEHCTBA HEpaBEHCTBA. IIpumeHsTH CBOMCTBa  CTEIIEHU JUISL
[TokazarenpHas pyHKIIHS, €€ CBOMCTBA U rpaduKk | mpeoOpa3oBaHUs BHIPAKEHUU.
DopmyIMpOBaTh
Y WLIKCTPUPOBATH IpauvyecK CBOKMCTBA
MOKA3aTeIbHON ()yHKIIHH.
Pemiate OCHOBHBIE THUIIBI IOKA3aTEJIbHBIX
YpaBHEHUH U HEPABEHCTB.
Hcnonb3oBare nu@poBbie pecypebl Ui
nocTpoeHus rpadukoB (QyHKUMNA U WU3YYECHHUS
UX CBOWCTB.
2. | Jlorapudmuueckast QyHKIIHS. 12 ®opMyJIHpPOBATH, 3anMchbIBaTh B
Jlorapudmudeckue ypaBHEHUS 1 CHUMBOJIHYECKOM dopme u

HCEpPAaBCHCTBA

Jlorapudm uucna.
JlecATUYHBIE U HATypaJIbHBIC JIOTapH(PMBEI.

ITpeobpazoBanue BBIPAXKECHU,
coZiepaKaIIMX J0rapuQmBl.
Jlorapudmuueckue YpaBHEHUs u
HEpPaBEHCTBA.

Jlorapudmuueckasi GyHKIINsS, €€ CBONCTBA
u rpaduk

WIIOCTPUPOBATHL NPUMEpPaMH CBOICTBa
norapugma.

BoInoJHATH TpeoOpa3oBaHus BEIPAKEHUH,
coJiepKalux JorapuMsl.

®opmyMpoOBaTH u WILTIOCTPUPOBATDH
rpagpuyecku cBOiicTBa  Jorapudmuueckoi
byHKIMN.

Pemiatb OCHOBHBIE THUIBI JIOTapUPMHUUECKUX
YPAaBHEHUN U HEPABEHCTB.

Hcnoab3oBars umudpoBbie pecypebl Ui

MOCTPOCHUS TPadUKOB PYHKIMA U U3YUCHUS UX
CBOMCTB.
3HakoMHUTBCH C
MaTEeMaTUuKu

HCTOPHEH  pa3BUTHUSA
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Tpuronomerpuueckue GyHKIUIH
U UX rpaduku.
Tpuronomerpuueckue
HEpaBEHCTBA

Tpuronomerpuueckue (QpyHKLIHUU, UX CBOWCTBA U

rpaduKy.
[IprMepsl TPUTOHOMETPUUECKUX HEPABEHCTB

OnepupoBarb MNOHATHEM IEPUOIUYECKAs
byHKIHS.

Crpourb, aHAJIM3MPOBATh, CPaBHHBATh
rpaduKu TPUTOHOMETPUYECKUX (DYHKITHIA.
®opmysiMpoBaTh ¥ WLIIOCTPHPOBATH
rpappuyecku CBONMCTBA TPUIOHOMETPUYECKUX
G yHKIHA.

Pemiate mnpocreimme TPUTOHOMETPUUYECKUE
HEPABEHCTBA.

HUcnoan3oBarh rpapuku Uil pELICHHA
TPUTOHOMETPUYECKUX HEPABEHCTB.
Hcnoab3oBath uuppoBbie pecypebl s
nocTpoeHust rpa@ukoB GYHKIMNA U U3ydeHUs
UX CBOMCTB

IIpousBognas. IIpumenenue
MPOU3BOIHOMN

24

HenpepriBable GpyHkunu. Meron MHTEpBaIoB AJis
pELIEHUs] HEPABEHCTB.
[TpousBomuas ¢yHkuu. ['eomerpudeckuii u

buznueckuit CMBICH MIPOU3BOJAHOM.
[IpousBogHBIE  AJIEMEHTapHbIX  (DYHKUHUH.
IIpousBoHas CYMMBI, IIPOU3BEICHNU,
YaCTHOI'O byHKIUH. IIpumeHeHne

IPOM3BOJIHONW K HCCIEOBaHUIO (PYHKIMI Ha
MOHOTOHHOCTb M 3KCTpeMyMbl. Haxoxnaenue
HauOOJBIIET0O M HAWMEHbBIIEr0 3HA4YEeHUs
(GYHKIIMHM Ha OTpE3Ke.

[IpumeHeHHEe TPOM3BOJHOW ISl HAXOXKIEHUS
HAWIY4IlIEero pelleHus B NPUKIATHBIX 3aadax,
UL OIpEeNeNeHus  CKOpOCTH  IIpolecca,
3a1aHHOTO (POPMYIIOH MM TpadhUKOM

OnepupoBaTh NOHATHSIMH: HENPEPHIBHAS
byHKIMS; Tpou3BOAHAS (PYHKIUU.
Hcnoas3oBarb F€OMETPUYECKHUN 51
buznyecKkuif  CMBICT  TPOM3BOAHOW st
peIIeHus 3a/1ad.

Haxoauth TpOU3BOJHBIE 3IIEMEHTapPHBIX

byHKIHH,

BBIYHMCJIATh  [POU3BOJIHBIE CYMMBI,
MIPOU3BENICHUS, YACTHOTO (hYHKIIUMN.
HUcnoab3oBath  IPOU3BOAHYIO IS
HCCIIeI0BaHUS byHKIIIHN Ha

MOHOTOHHOCTb M 9KCTPEMYMBI,

NPUMEHATH Pe3yJbTAThl HCC/IeA0BAHUA

K ITOCTPOCHMIO I'pahUKOB.

IIpuMeHSTH MPOU3BOAHYIO MJISi HAXOXKACHUS
HAaWIY4IlIEero peuieHus B MPUKIAAHBIX, B TOM
YUCJIE COLUAIbHO-DKOHOMUYECKHX, 3aJadax.
3HAKOMHMTBCSI €  HMCTOPHEH  pa3BUTHS
MaTe€MaTH4YeCKOro aHaJIn3a
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WuTerpan u ero npuMeHeHus 9 ITepBooOpaznas. Tabauia nepBooOpa3HbIX. OnepupoBarh NOHATHSIMU: II€pBOOOpa3Has,
WuTterpan, reoMeTpuyeckuii u Qu3nUecKuit MHTETpAall.
CMBICJI MHTErpaja. Haxonute mnepBooOpa3Hble  3JEMEHTapHBIX
Beruucnenue naterpaia mno gpopmyne byHKUINi;
HeroTona—Jleiitoauia BbIYHNCJIATH HUHTETpaj no dhopmyie
Herorona—JIeiibnumna.
3HAKOMUTHCA c HcTOpuei pa3BUTHS
MaTEeMaTHYeCKOro aHajIn3a
CucreMmsl ypaBHEHUN 12 CucreMbl JTMHEWHBIX ypaBHeHUIl. Pemenue OmnepupoBarb MOHATUAMM: cucrema
IIPUKJIAJHBIX 337a4 C IIOMOLIbK) CHCTEMBI JUHEHHBIX YpPaBHEHMH U €€  pCIICHUE.
JIMHEHHBIX YPABHEHUM. Hcnoan3oBarh CUCTEMY JIMHEHHBIX
Cucremsl u COBOKYITHOCTHU LENbIX, | YPABHEHUH Ul  PELICHHUs IPAKTUYECKUX
paloHalbHbIX, UppalMOHATIBHBIX, | 3a/a4.
HOKa3aTesbHbIX, JIorapuMuieckux ypaBHeHui 1 | HaxoauTh pelieHusi npocreiux cucreM
HEPaBEHCTB. u COBOKYITHOCTEMN paloHaIbHbIX
Hcnonb3oBanue rpapukoB  QyHKUIUH A8 YPaBHEHUI U HEPABEHCTB.
peuieHus ypaBHeHMH M cucteMm. [IpuMenenue Hcnoab3oBats Tpaguku  (HyHKIHN JUIs
YPaBHEHHUH, CUCTEM U HEPABEHCTB K PELICHUIO pEILIeHUs] ypaBHEHUH.
MaTeMaTUYeCKUX 3a/1ad ¥ 33Ja4 U3 pa3Iu4HbIX MopenupoBaTh peagbHble CUTYallUU Ha SI3bIKE
oOnacTeil HayKH U peanbHOM KU3HU anreOpbl, COCTABIATh BBIPAKEHUS, YPaBHEHHUS,
HEPABEHCTBA M CHCTEMBI IO YCIIOBHIO 3a/1a4H,
HCCIC0BATL NOCTPOCHHbIC MoAeaHn C
MCII0JIb30BaHUEM ammapaTa anreopbl
HarypanbHsle u niensle yucna 6 HatypanbHble U 1enble yucia B 3agadax M3 OnepupoBaThb NOHATHUIMM:
peanibHOM  ku3HU. llpusHaku  penumocTH HaTypaJIbHOE 4YHCIIO, Heynoe YHCIIO.
LEJIBIX YU CEII Hcnonb3oBaTh NMpU3HAKU ACTUMOCTU II€JIBIX
qucell, pa3JoKEHHWE 4YHCIa  Ha IPOCThIE
MHOKUTENH JUIsl pElIeHUs 3a1a4
[ToBTOpenue, o6o0IIEeHNE, 18 OcHOBHBIE TOHATHS Kypca anreOpsl M Hadan | Pemats mnpukjIagHble  3aJa4u u3

CHCTeMaTHu3alus 3HaHu!

MaTeMaTHYECKOro  aHaiam3a, o000menue u

cUCTeMaTHu3aus 3HaHUU

pa3nuyHbIX oO0NacTeil Hayku W pealbHOMN
KHU3HU C TIOMOIIBIO OCHOBHBIX TOHSATHUI
Kypca anreOpbl M Hayall MaTeMaTH4YecKOro
aHaIM3a. Bbi0upars ONTHUMAaJIbHbIE
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CIOCOOBI BEIYMCIICHUH.

Hcnoas3oBaTh AJIs1 peuICHUuA 3agavd
YpaBHCHUA, HCpaBCHCTBA u CHCTEMBI

ypaBHEHHIA, CBOWCTBA (DYHKIMI U TpaduKoB

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

102
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KoauyecTBO 4yacoB Ha
ypoka NpaKTH4YecKue padoTbl
1 MHoXecTBO, onepanuy HaJl MHOXKeCTBaMH. JluarpaMmbl
Ditnepa—Benna
2 Parmonanbheie uncina. OOBIKHOBEHHBIE U IECATUYHbIC
' JIpOoOH, IPOIEHTHI, 0ECKOHEUHBIE IEPUOTUICCKUE IPOOH
3 Apudmernieckre onepannuy ¢ paiuoHaIbHBIMU
' qHCcIaMHU, IpeoOpa3oBaHMsl YMCIOBBIX BEIPaKEHUIM
ITpumenenue apoGeil ¥ NPOLIEHTOB I PELICHUs
4. MIPUKJIAHBIX 33/1a4 U3 Pa3IUYHbIX OTPACIICH 3HAHUU U
peanbHOM )KU3HU
ITpumeHnenue apoOeil ¥ NPOLIEHTOB IS PELICHUs
S. MIPUKJIAHBIX 33/1a4 U3 Pa3IU4HbIX OTPACIICH 3HAaHUU U
peanbHOM )KU3HU
6. JlelicTBUTENbHBIE Unciia. PaninonanbHbIe U
YppalMOHAJIbHBIE YKCIIa
v Apudmernaeckue onepamyu ¢ A1eHCTBUTEIbHBIMH
quCcIaMU
8. [TpuGnnxEHHBIE BEIUMCIICHUS, TPABUIIA OKpYTIeHHU1,
IIPUKUIKA M OLIEHKA Pe3yJIbTaTa BbIYMCICHUN
9. ToxzaecTBa U TOXKAECTBEHHbIE IPe0Opa30BaHUS
10. YpaBHeHUE, KOPEHb YPaBHEHUS
11. HepaBeHcTBO, pelieHre HEpaBeHCTBA
12. MeTo MHTEpPBAJIOB
13 Pemienue nenbix U 1poOHO-pAIMOHAIBHBIX YPaBHEHUH 1
HEPaBEHCTB
KonTponbnas padota no teme "MHoxkecTBa
14. | panmoHanbHBIX U JIEHCTBUTENBHBIX Yncell. PalnoHanbHbIe
YpaBHEHHUsI U HEPABEHCTB"
15 OyHKIMS, cr1oco0b! 3agaHus GyHKIMU. B3aumHo
oOpaTHble PYHKIUU
I'padux pynkuuu. O6nacTb onpeaeseHus 1 MHOXKECTBO
16. 3HaueHu# pynkuuu. Hynu ¢pyaxmuu. [Ipomexyrku
3HAKOIMOCTOSIHCTBA
17. YérHble 1 HeUE€THBIE PYHKIIUU
18, Crenenp C LleNIbIM MOKa3aTENEM. CrannaptHas ¢popma
3aMMcy JeHCTBUTEIHLHOTO YUCIIa
Wcnonb3oBanue noaxosmien Gopmbl 3aucu
19. | nelcTBUTENBHBIX YKMCEN Ul PELICHUS TPAKTUIECKUX
3a]1a4 U [pe/ICTaBICHMs! TaHHBIX
20. CrenenHast GyHKIIHMS C HATypaJIbHBIM U LIE€TIbIM

nokasareneM. E€ cBoiicTBa u rpaduk
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21.

Apudmerndecknii KOpeHb HATYPATbHOM CTETICHH

22. Apudmernueckuii KOpeHb HATYPATbHOM CTCTICHH

23 CaoiicTBa apuPpMETHISCKOTO KOPHS HATypaIbHOM
CTETIeHU

o CBoiicTBa apu(hMETHUECKOTO KOPHS HATYpAIbHOM
CTENEeHU

o5 CBoiicTBa apu(phMETHUECKOT0 KOPHS HATYpaIbHOM
CTENEeHU

26. JleiicTBus ¢ apuMeTHUIECKUMU KOPHAMU N—OW CTENEHU

217. JleiicTBus ¢ apuMeTHUIECKUMU KOPHAMU N—OW CTENEeHU

28. JleiicTBus ¢ apuMeTHUYECKUMU KOPHAMU N—OW CTENEHU

29. JleiicTBus ¢ apuMETHUCCKUMU KOPHAMU N—OH CTENEeHU

30. JleiicTBus ¢ apuMEeTHUESCKUMHU KOPHSAMHU N—OW CTENEHU

31. Penienue uppalmoHanbHbIX YPAaBHEHUI U HEPABEHCTB

32. Penienue uppalmoHanbHbIX YPAaBHEHUI U HEPABEHCTB

33. Penienue uppalmoHanbHbIX YPABHEHUIH U HEPABEHCTB

34. Penienue uppalmoHanbHbIX YPAaBHEHUIN U HEPABEHCTB

35. Pemenne nppauoHaIbHBIX YPABHEHUN U HEPABEHCTB

36. CoiicTBa u rpaduk KOpHS N-0if CTETIeHN

37. CoiicTBa u rpaduk KOpHS N-0if CTETIeHN
KonTponbnas padota no teme "Apudmernueckuit

38.  KopeHb N—oii cTenenu. MppalyoHaibHble YpaBHEHUS U
HepaBeHCTBa"

39. CuHyc, KOCHHYC ¥ TaHTE€HC YUCIIOBOTO apryMEHTa

40. CuHyC, KOCUHYC U TaHT'€HC YHUCIIOBOIO apryMeHTa

a1 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIIOBOTO
apryMeHTa

42, ApKCHHYC, apKKOCHHYC M apKTaHT€HC YHCIIOBOTO
aprymMeHTa

13 Tpuronomerpuieckast OKpy>KHOCTb, OTIpE/ICTICHHIE
TPUTOHOMETPHUECKUX (PYHKIIMH YHUCIOBOTO apryMeHTa

44, Tpuronomerpuueckas OKpy>KHOCTb, OIpeIeTICHUE
TPUTOHOMETPHUYECKUX (DYHKIIMH YHCIOBOTO apryMeHTa

45. OcCHOBHbIE TPUTOHOMETpPUYECKHE (POPMYIIBI

46. OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI

47. OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI

48. OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI

49. [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH

50. [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAKEHUH

51. [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH

52. [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH

53. [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH

o4. PemreHne TpUroHOMETPUYECKUX YPABHEHUN
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55.

Pemienue TpuroHOMETpUYECKUX YpaBHEHUH

56. Pemenue TpuroHOMETpUYECKUX YpaBHCHUM

57. Pemenue TpuroHOMETpUYECKUX YpaBHCHUM

58. Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM

59. PemreHne TpUroHOMETPUYECKUX YPAaBHEHUU

60. O606menne o TemaM "OCHOBHbBIE TPUTOHOMETPUYECKHE
dhopmynsl. TpuroHoMeTpuvecKkue ypaBHeHUs "

61 KontponbHas padota nmo teme "dopmyiibr
TPUrOHOMETPUU. TPUTrOHOMETPUYECKUE YpAaBHEHUS"
Apudmerndeckas ¥ reOMETpUIECcKast IPOTrPeCcCuu.

62.  Hcnonb3oBaHuE MPOTPECCUH ISl PEIICHUS PeabHBIX
3aJa4 MPUKJIAJHOTO XapaKTepa
BeckoneuHo yObIBaromasi reOMETpUIECKasi IPOTrPecCcusl.

63.  Cymma GeckoHeuHO yObIBaroIel reoMeTpuIecKoi
IpOrpeccuu

64. dopmyia CIOKHBIX MPOLIEHTOB

65. dopmyIia CII0KHBIX TPOIEHTOB

66. O06o0061IeHre, cucTeMaTH3alus 3HAHUN 332 KypcC anreOpsl 1
HayaJl MaTeMaTuyeckoro ananusa 10 kimacca

67. Hrorosast koHTposIbHAs paboTa

68. O60061eHne, cucTeMaTu3alus 3HaHU| 3a Kypce aiareopsl 1

HayaJl MaTeMaTthnyeckoro anaiamsa 10 kiacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME: 68
U3 HUX YPOKOB, OTBEJICHHBIX Ha KOHTPOJIbHBIE Pa0OTHI- 4
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11 KJIACC

Ne Tema ypoka KoauuecTBO 4acoB Ha
ypoka NMPaKTHYEeCKHE PAGOThI
1. CreneHs ¢ palMoHaJIbHBIM II0KA3aTENEM
2. CBOICTBA CTEIIEHU
3 [IpeobOpaszoBanue BhIpaXEHUN, COACPKAIIIX
' palMoHaIbHBIE CTEIICHU
4 [IpeoOpazoBaHue BEIpAKEHHH, COIEPIKALTIX
' paIMoHaIbHBIC CTCIICHU
5 [IpeobOpazoBanue BBIpaXKEHUN, COACPIKAIITIX
' palMoOHaIbHBIE CTEIICHU
6. [TokasarenpHBIC ypaBHEHUSI M HEPABEHCTBA
7. [TokasareapbHBIC ypaBHEHUSI M HEPABEHCTBA
8. [TokasareapbHBIC ypaBHEHUSI M HCPABEHCTBA
9. [TokasareapbHBIC YpaBHEHUSI M HEPABEHCTBA
10. [TokasareapbHBIC ypaBHEHUSI M HEPABEHCTBA
11. [Toka3zarenpHast QyHKIHS, €€ cBOICTBA U rpaduk
KonTponbhas padora no teme "Crenens ¢
12. paroHaIbHBIM Toka3ateneM. [loka3aTenbHas QyHKIUA.
[lokazarenabHble ypaBHEHUS U HEpaBEHCTBA"
13. Jlorapudm yucna
14. JlecTUUHBIE U HATypaJIbHbIE JOTapH(pMbI
15 [IpeoOpa3oBaHue BbIpaKEHH, COIEPIKALITIX
' sorapudmbl
16 [IpeoOpazoBanme BhIpaXXKEHUN, CONEPKAIIIX
' Jorapupmsl
17 [IpeoOpa3oBaHue BbIpaKEHH, COIEPIKALITIX
' sorapudmbl
18 [IpeoOpazoBanme BhIpaXXKEHUN, CONEPKAIIIX
' norapu@msl
19. Jlorapudmuueckue ypaBHEHHUsI U HEPABEHCTBA
20. Jlorapudmuueckue ypaBHeHUs U HEPABEHCTBA
21. Jlorapudmuueckue ypaBHeHUs U HEPABEHCTBA
22. Jlorapudmudeckue ypaBHeHUs U HEPABEHCTBA
23. Jlorapudmudeckast byHKIUA, €€ cBOMCTBA U TpadUK
b
24. Jlorapudmuueckas GyHKIHs, €€ CBONCTBA U Tpaduk
o5 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U
' rpaduku
26 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U
' rpaduku
27 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U
' rpaduku
28. Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U
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rpaduku

29. [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB

30. [Ipumepbl TPUTOHOMETPUYECKUX HEPABEHCTB

31. [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB

32. [Ipumepbl TPUTOHOMETPUUECKUX HEPABEHCTB
Konrtponsnas padora no reme "Jlorapudmmuueckas

33 dbynkums. Jlorapudmudeckue ypaBHEHHUS U
HepaBeHCTBa. TpuroHoMerpuyeckre QyHKIIMUA U UX
rpadukn. Tpuronomerpruieckue HepaBeHCTBA"

34. HenpepsiBHbIC hyHKINHN

35. MeTo 1 MHTEpBaJIOB ISl pEIICHUS HEPABEHCTB

36. MeTo MHTEpBAaJIOB s PEIICHUS HEPABCHCTB

37. [IpousBoHas GyHKIIMN

38. [IpousBoHas GyHKIIMN

39. I'eomerpuueckuii U PU3NIECKUIA CMBICI IIPOU3BOTHON

40. ['eomerpuueckuii U PU3NIECKUIA CMBICIT IIPOU3BOTHON

4]. [Ipou3BoIHBIE AIEMEHTAPHBIX PYHKINUN

42. [Ipou3BoIHBIE AIEMEHTAPHBIX PYHKINN

13 [Tpou3BoaHast CyMMBI, TPOU3BEACHHS, YACTHOTO
byHKIUH

44 [IpousBoHAs CyMMBI, IPOU3BEACHHUS, YACTHOTO
byHKIMA

45 [Tpou3BomHast CYMMBI, TPOU3BEICHHS, YACTHOTO
byHKIUH

46. [TpuMeHeHMne TpOU3BOIHON K MCCIEIOBaHNIO (DYHKIIMN
Ha MOHOTOHHOCTB ¥ 9KCTPEMYMBI

a7, [IpumeHneHne Mpon3BOIHON K UCCIEI0BAaHUIO (QYHKIUI
Ha MOHOTOHHOCTb U 9KCTPEMYMBbI

48. [TpuMeHeHrne TpOU3BOIHON K MCCIEIOBaHNIO (DYHKIIMH
Ha MOHOTOHHOCTB ¥ 9KCTPEMYMBI

49. [IpumeHneHne Mpon3BOIHON K UCCIEI0BAaHUIO (QYHKIUI
Ha MOHOTOHHOCTb U 9KCTPEMYMBbI

50 HaxoxxneHne HanOobIIero 1 HAMMEHbBIIETO 3HAYSHUS
(GYHKIIMHM Ha OTpe3Ke

51 Haxoxxnenne HanOobIIIero ¥ HAMMEHBIIETO 3HAYCHUS
(GYHKIIMU Ha OTpe3Ke

59 Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HAYCHU S
(GYHKIIMHM Ha OTpe3Ke

53 Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HAYSHU S
(GYHKIIMHM Ha OTpe3Ke

54 Haxoxxnenne HanOoIbIIIero ¥ HAMMEHBIIETO 3HAYCHUS
(GYyHKIIMU Ha OTpe3Ke

55 Haxoxxaenne HanOobIIero 1 HAMMEHbIIET0 3HAYSHU s

(GhyHKIIMH Ha OTpE3Ke
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[IpumeneHnne npou3BOTHOM ISl HAXO0XKACHUS
Hanﬂquero peH_IeHI/ISI B HpI/IKJ'IaI[HbIX 3ajgadax, aJjii

6. oIpesieNIeHUs] CKOPOCTH Ipoliecca, 3aJaHHOTO
dhopmyIoit wiu rpadhukoM

57, KonTponbnas pabota o Teme "IIpousBogHast.
[Ipumenenne npou3BoHOM"

58. [TepBooOpasnas. Tabnuia nepBooOpa3HbIX

59. [TepBooOpasnas. Tabnuia nepBooOpa3HbIX

60. WuTterpan, reoMeTpuuecKuii 1 GU3NIECKUid CMBICIT
MHTErpaia

61 HHTerpai, reoMeTpuYecKuii U PU3NIECKUIA CMBICIT
MHTErpaja

62, WuTerpan, reoMeTpruuecKuii 1 GU3NIECKUA CMBICIT
UHTErpana

63. Brruncnenue unrerpana no ¢popmyiie
Hprorona—Jleiibuuia

64. Boruncnenue unrerpana no ¢popmyiie
Herorona—JleitOaunna

65, Brruncnenue unrerpana no ¢popmyiie
Hprorona—Jleitbuuia

66. Brraucnienne naTerpaia mno gopmyie
Herorona—JleitOaunna

67. CucreMbl TMHEVHBIX YPaBHEHUN

68. CucreMpl TMHEVHBIX YPaBHEHUN

69 PCI_HCE-II/IG NPUKJIA/IHBIX 337111 € NOMOLIBIO CHCTEMBI
JTUHEHHBIX YpaBHCHHMA

0. PCI_HCE-II/IG NPUKJIA/IHBIX 337111 € NOMOLIBIO CHCTEMBI
JTUHEHHBIX YPaBHCHHIMA
CucTeMbl 1 COBOKYITHOCTH TIEJTBIX, PAIIHOHATTBHBIX,

71. UppalMOHANLHBIX, TOKA3aTeIbHBIX, JIOTAPU(PMUIECKIX
YpaBHCHHI U HEPABEHCTB
CucTeMbl 1 COBOKYITHOCTH TIEJTBIX, PAIIHOHATBHBIX,

72. UppalMOHANLHBIX, TOKA3aTeIbHBIX, JIOTAPU(PMUIECKIX
YpaBHCHHUI U HEPABEHCTB
CHuCTEeMBI 1 COBOKYITHOCTH TIEJTBIX, PAIIHOHATBHBIX,

73. UppaIlMOHATLHBIX, TTOKA3aTeNbHBIX, JIOTAPUPMUIECKIX
YpaBHCHHUI U HEPABEHCTB
CHuCTeMBI 1 COBOKYITHOCTH TIEJTBIX, PAIIHOHATBHBIX,

74. UppaIlMOHATLHBIX, TTOKA3aTeIbHBIX, JIOTAPUPMUIECKIX
YpaBHCHHUI U HEPABEHCTB

75 I/IcnonwovBaHHe rpadukoB QYHKIUI I PEIICHIS
ypaBHEHUU U CHCTEM

76. I/ICHOJIL30?3.HI/IC rpadukoB QyHKIUN s pelIeHUs
YPaBHCHHI U CHCTEM

77. [IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K




PEILICHNIO MaTeMaTUIECKHX 3aa4 U 3a]a4 U3
pa3nuyHbIX 001acTeil HAYKH U PEAbHOM KU3HU

KonrtponsHas pabora o teme "MuTerpan u ero

78. .
npuMmeHeHus. CUCTeMbl ypaBHEHUN"

79 HatypanbHble 1 1iesble Yrcia B 33Jja4aX U3 peaabHON
' SKU3HU

80 HatypanbHble 1 1ienbie Yrciia B 3a7a4ax U3 pealbHON
' KU3HHU

81 HatypanbHble 1 1ienbie Yrciia B 3aa4ax U3 peaibHON
' YKU3HU

82. [Ipu3HaKK JETMMOCTH LEITBIX YUCE

83. [Tpu3HaKK JETMMOCTH LEITBIX YUCE

84. [Tpu3HaKH JETUMOCTH LEBIX YHCEI

85 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHSI 3HAHUH.
' YpaBHeHUS

86 [ToBTOpeHME, 00001IEHNE, CHCTEMATH3aIUs 3HAHUH.
' YpaBHeHUs

87 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHSI 3HAHUT.
' YpaBHEeHUS

88 [ToBTOpeHMEe, 06001IEHNE, CHCTEMAaTH3aIUs 3HAHUH.
' YpaBHeHUst

89 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIHSI 3HAHUH.
' YpaBHEeHUS

90 [ToBTOpEeHME, 006001IEHNE, CCTEMaTH3alUs 3HAHUH.
' YpaBHeHHs

91 [ToBTOpEeHMEe, 006001IeHNE, CCTEMaTH3alUs 3HAHUH.
' HepaseHnctBa

92 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3al1s 3HAHUH.
' HepasenctBa

93 [ToBTOpEeHMEe, 06001IeHNE, cCTeMaTH3alUs 3HAHUH.
' HepaseHnctBa

94 [ToBTOpenue, 06001IeHNEe, cCUCTeMaTH3alUs 3HAHUH.
' HepasenctBa

95 [ToBTOpEeHue, 06001IeHNE, cUCTeMaTH3alus 3HAHUH.
' Cucremsbl ypaBHEHUN

96 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aI1s 3HAHUH.
' Cucrembl ypaBHEHUI

97 [ToBTOpeHmEe, 00001IEHNE, CUCTEMATH3AIIHS 3HAHUMN.
' OyHKIUU

98 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aI1s 3HAHUH.
' DyHKIIUA

99. WroroBas KoHTpoJIbHAs paboTa

100. WroroBas KoHTpoJIbHAs paboTa

101 O06o0061eHune, cucTeMaTu3alus 3HaHUN 33 Kypce ainreOpbl

M Hadaj MaTeMatudeckoro againusa 10-11 kiaccos
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102.

O06001enre, cucTeMaTU3aIKs 3HaHUH 32 KypeC aareOpsl
Y Hayas Maremarndeckoro anaimsa 10-11 kimaccos

OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 102

N3 HUX YPOKOB, OTBCACHHBIX Ha KOHTPOJIbHBIC pa6OTBI' 6
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PABOYASA ITPOI'PAMMA YYEBHOI'O KYPCA «I'EOMETPUS»

HHOACHUTEJBHAA 3AIINCKA

Baxknocth y4eOHOro Kypca reoMeTpud Ha ypOBHE CpeqHEro ooiiero odpazoBaHus 00yCIOBIEHA
NPAaKTUYECKOH 3HAYMMOCTBIO METAlPEIMETHBIX W TPEIMETHBIX PEe3yJbTaToOB OOYyYeHHS T€OMETPHH B
HAIpPaBJIEHUU JTUYHOCTHOTO pa3BUTUA o0ydaronuxcs, popmupoBaHus QyHKIMOHAIBHON MaTeMaTHUeCKON
IPaMOTHOCTH, H3Y4YEHHUS JAPYruX Yy4eOHBIX AMCUUIUIMH. Pa3BuTHe y 00ydarommxcsi NIpaBUIIBHBIX
MPEJICTABICHUIA O CYIIHOCTH U MPOUCXOKJICHUH M€OMETPHUECKUX abCTpaKkIuii, COOTHOIIEHUH PEabHOTO
U WJICANBHOTO, XapaKTepe OTPaKEHHUs] MaTEMaTHYECKOW HAyKOH SIBICHMH W MPOIECCOB PEAIbHOTO MHpa,
MECTe T€OMETPUHM B CUCTEME HayK M POJIM MaTeMaTH4YeCKOr0 MOJICIMPOBAHMS B HAYyYHOM MO3HAHUH U B
IpaKkTUKE CrocoOCTBYeT (HOPMUPOBAHHIO HAYYHOTO MHPOBO33PEHHS OOYYAIOLIMXCS, a TaKKe KauecTB
MBILUTICHUSI, HEOOXOIUMBIX JJIsl a1alTallii B COBPEMEHHOM OOIIECTBE.

I'eomeTrpust siBIIsIeTCSl OJHUM U3 0a30BBIX IPEAMETOB HAa YPOBHE CPEIHEro olIiero oopa3oBaHusi, Tak
Kak o0ecreuynBaeT BO3MOKHOCTh U3yYEHHS KaK JUCIUILINH €CTECTBEHHO-HAYYHON HAIIPABIEHHOCTH, TaK U
T'YMaHUTapHOM.

Jlormueckoe MbIIUIeHHE, (OpPMUpPYEMOe MpPH HW3YYEHHH OOYYaIOUIMMUCS MOHSITHHHBIX OCHOB
TE€OMETPHUH U TMOCTPOCHUH LIEMOYKHU JIOTHUECKUX YTBEPKACHUN B XOJ/€ PEIICHUS TEOMETPUYECKUX 3aJ1ad,
YMEHHE BBIJBUTATh M ONPOBEpPraTh TUIIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS MPU PEHICHUU 3aaad
€CTeCTBEHHO-HAYYHOTO ITUKJIA, B YACTHOCTU U3 Kypca (pU3HKH.

YMeHue OpHEeHTHpPOBAThCSI B IMPOCTPAHCTBE WIPAaeT CYIIECTBEHHYIO pOJb BO BCeX O00JacTAX
JeSATENIbHOCTH 4esioBeka. OpueHTalus 4elloBeKa BO BPEMEHHM U MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE
€ro ColUaIbHOro OBITHA, (hOpMa OTpPAKEHHsI OKPYKAIOLIET0 MHUpA, YCIOBUE YCIENIHOIO IMO3HAHUS U
aKTUBHOTO TpeoOpazoBaHMs AeUCTBUTENbHOCTH. OmnepupoBaHWE TNPOCTPAHCTBEHHBIMH —0OpazaMu
0o0BeAMHSIET pa3HbIe BUIbI YU€OHOM U TPYAOBOM ACATENBHOCTH, ABISETCS OAHUM H3 MPO(ecCHOHATBHO
BOXHBIX KadecTB, MMOITOMY aKTyallbHa 3ajada (OPMHPOBAHUS Yy OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO
MBIIIIEHHUS] KaK Pa3sHOBUIHOCTH OOpPa3HOTO MBINUIEHUS! — CYIIECTBEHHOIO KOMIIOHEHTa B IOATOTOBKE K
NPAaKTUYECKOHN eATETLHOCTH 110 MHOTUM HAaITPABIICHHSIM.

Ilens ocBoeHMs mporpamMmbl ydyeOHOro Kypca «l'eomerpus» Ha 0a30BOM ypoBHE OOyuYeHMs —
00111e00pa3oBaTeIbHOE U OOIIEKYJIBTYPHOE Pa3BUTHE OOYUYaAIOIMIUXCA 4Yepe3 OO0ECIEYCHHE BO3MOMXKHOCTH
nproOpeTeHNs U MCIOJIb30BaHMsI CUCTEMaTHYECKUX T€OMETPUUYECKUX 3HAHUN U JAeHCTBUH, crienn(pUIHbIX
Te€OMETPHH, BO3MOKHOCTH YCIIEIITHOTO MPOIOIDKEHUST 00pa30BaHUs 1O CHEIHATBLHOCTSIM, HE CB3aHHBIM C
HPUKJIAJHBIM UCTIOJIb30BAHUEM [€OMETPHUH.

[IpropuTeTHBIMU 3a7jauaMu OCBOEHHS yueOHOro Kypca «l'eomerpun» Ha 0a3oBoMm ypoBHe B 10-11
KJIaccax SIBISIOTCS:

(dbopMHUpOBaHHWE TPEACTABICHUS O TEOMETPUM KaK YaCTH MHPOBOW KYJIBTYphl M OCO3HaHHE e
B3aMMOCBS3H C OKPYKAIOIIUM MUPOM;

(dbopMHpOBaHHE TIPEACTABICHUS O MHOTOTPAHHWKAX W TeNax BpalleHWs KaK O BaKHEHIINX
MaTeMaTHYECKUX MOJIENSX, TO3BOJISIONIMX OMUCHIBATh U U3y4YaTh Pa3HbIE SIBICHUS OKPYKAIOLIEr0 MUPA;

(dbopMHpoBaHHE YMEHHS pacIiO3HABATh HA YePTEkKax, MOACISAX U B PEaTbHOM MHUPE MHOTOTPAaHHUKH H
TeJa BpaIlICHHUS;

OBJIA/ICHUE METOJIaMH PEIICHHs 3a/1a4 Ha MTOCTPOSHUS Ha N300PKEHHSX MPOCTPAHCTBEHHBIX (HUTYP;

¢dbopMHpOBaHHE YMEHMs OINEPUPOBATH OCHOBHBIMU TMOHSTHSMH O MHOTOTpaHHUKAxX M Tesax
BpAICHNS U NX OCHOBHBIMU CBOWCTBAMH;

OBJIaJICHUE AITOPUTMAaMHU PEIIEHUS OCHOBHBIX THUIOB 33134, (OPMUPOBAHHE YMEHHs MPOBOJIUTH
HECJIOKHBIE JIOKA3aTeNbHBIE PACCYKJIEHUS B XOJE pELIEHUS CTEPEOMETPUYECKUX 3aJady M 3ajad C
NPaKTUYECKUM COJICPKAHUEM;

pPa3BUTHE WHTEJUICKTYAIbHBIX W TBOPYECKUX CIIOCOOHOCTEH OOydYarommxcs, TMO3HABaTEIbLHON
AKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUI, KpUTUYHOCTH MBIIUICHUS;

dbopmupoBanre (HYHKIIMOHAIFHONW T'PAaMOTHOCTH, PEIEBAHTHON T'€OMETPHH: YMEHHE Paclio3HaBaTh
NPOSIBIICHUSI TEOMETPUYECKUX TOHSATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX KHU3HEHHBIX
CUTyallMsiX W TpU M3YYEHUU JPYTUX Yy4eOHBIX MpPEeIMETOB, TPOSBICHHUS 3aBUCUMOCTEH H
3aKOHOMEPHOCTEH, (OpMYIMpPOBaTh HUX Ha SI3bIKE T'€OMETPUU M CO3/1aBaTb T'€OMETPUYECKHE MOJENH,
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NPUMEHSATh OCBOCHHBIM T€OMETPUYECKUU ammapar JJisi pelleHus: MPaKTUKO-OPHUEHTHPOBAHHBIX 3aj1ad,
MHTEPIPETUPOBATH U OLICHUBATH MTOJYYEHHBIE PE3YIbTATHI.

OTIUYUTEeNIbHON OCOOEHHOCTBIO TMPOrPaMMBI IO TEOMETPUH SIBIISICTCS BKIIOUEHHUE B KypC
CTEPEOMETPUN B Hayajle €ro HM3y4yeHus 3aJay, pPElIaeMbIX Ha YpPOBHE HWHTYWUTHBHOIO ITO3HAHUS, U
oTpesieieHHBIM 00pa30M OpraHn30BaHHas pPaboTa HaJl HUMH, YTO CIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO U
IIPOCTPAHCTBEHHOT'O MBIILICHUS, CTUMYJIUPYET MNPOTEKAHHWE WHTYUTHUBHBIX IPOLECCOB, MOTUBHPYET K
JalbHENIIEMY U3YYEHHUIO IPEIMETA.

[Ipennourenue oTHaeTCsl HAMISIIHO-KOHCTPYKTUBHOMY METOAY OOyuY€HHs, TO €CTh TEOPETUYECKUE
3HAaHUSI MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IMPEAMETHO-IPAKTHYECKON naesTenbHOCTU. PasButue
MPOCTPAHCTBEHHBIX MPEJICTABICHUNH Yy OOydalolmuXcsi B Kypce CTEPEOMETPUM IPOBOJUTCS 3a CYET
peuieHus  3ana4y Ha CO3JlaHUE TMPOCTPAHCTBCHHBIX O0Opa3oB © 3a7ad HA OIEPUPOBAHUE
MPOCTPAHCTBEHHbIMH oOOpazamu. Co3manue oOpa3a TPOBOAMUTCA C OMOPOM  HA HATJSAHOCTh, a
ornepupoBaHue o0pa3oM — B YCJIOBHSIX OTBJICYEHHUS OT HAIJIAJHOCTHU, MBICICHHOTO HM3MEHEHHs €ro
HCXOJIHOTO COJICPKAHUS.

OCHOBHBIMU cOZAEpKATENbHBIME JHHUSMH yueOHoro kypca «['eomerpusi» B 10-11 xmaccax
ABISIIOTCS: «MHOTOrpaHHUKNY, «lIpsMbIe U INIOCKOCTH B IPOCTPaHCTBE», «Tena BpaleHus», «BeKTopbl 1
KOOPJMHATBl B MPOCTpaHCTBE». POPMHUPOBAHHME JOTMYECKUX YMEHUU pACIPENENsieTCss HE TOJbKO IO
COJIepIKATEIBHBIM JIMHUSIM, HO U TI0 T0JIaM O0y4YeHUs Ha YPOBHE CPEHETO 00IIeT0 00pa3oBaHMUs.

Copepxanrie 00pa3oBaHMsl, COOTBETCTBYIOIIEE MTPEIMETHBIM Pe3yIbTaTaM OCBOEHUS MPOTPAMMEI 110
TEOMETPHH, PACIIPEICICHHBIM 110 ToAaM O0yUYeHUs, CTPYKTYPHPOBAHO TaKUM O00pa30M, 4TOOBI OBJIaJICHUE
F€OMETPUYECKUMH MOHATHSMU U HaBbIKAMHU OCYIIECTBISUIOCH IOCIEIOBATEIBHO U IOCTYNATEIbHO, C
COOJIIOZICHMEM TPHHIINIA TPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHUS BKIIOYAIUCH B OOIIYI0 CHCTEMY
TEOMETPUUECKUX TIPEJCTaBICHUN OOydarouuxcs, pacmupsiss W yrayonsss ee, o0Opa3ys HpOYHbIE
MHOKECTBEHHBIE CBSI3H.

OO11iee yncIo YacoB, pEeKOMEHOBAHHBIX ISl U3yueHus: yueoHoro kypca «I'eomerpus» — 102 yaca: B
10 knacce — 68 yacoB (2 vaca B Heneno), B 11 kiacce — 34 gaca (1 gac B Hezenio).
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COJAEPKAHUE OBYYEHUA

10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATHS CTepeoMeTpuH. Toduka, mpsMas, IUIOCKOCTh, MPOCTpaHCTBO. [loHsTHE 00
AKCMOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPHUM: AKCUOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX.

B3aumHOe pacnonokeHue MpsMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, IMapajulelbHble U
CKpeluBaroImuecs npsamsele. [lapamienpHOCTh NPSAMBIX M INIOCKOCTEH B MPOCTPAHCTBE: MapalIeIbHbIE
IpsIMBIE B IPOCTPAHCTBE, NApaLIEIbHOCTh TPEX IMPSIMBIX, NAapaJUIEIbHOCTD IPSAMON U INIOCKOCTH. YTJIBI C
COHAIIPABJIICHHBIMU CTOPOHAMU, YrOJ MEXIy IpsIMBIMH B IpOCTpaHcTBe. llapamienpbHOCTh IIIOCKOCTEM:
napajuleJbHble IUIOCKOCTH, CBOMCTBA IapauIelbHBIX IUIOCKOCTEeH. [Ipocreiimme NpocTpaHCTBEHHbIE
(GuUrypsl Ha MJIOCKOCTU: TETPa’p, KyO, napajuienenuies, HoOCTpPOeHHE CEUCHHUH.

[lepneHuKyIApHOCTD NPSMOM U INIOCKOCTH: IIEPIIEHAUKYIISIPHBIC IIPSMBIE B IIPOCTPAHCTBE, IIPSIMBbIE
HapaJulebHbIE U NIEPIEHAUKYISIPHBIE K IIJIOCKOCTH, IPU3HAK NEPIEHANKYIIIPHOCTH MIPSAMOM U INIOCKOCTH,
TeopeMa O IPSIMOM INEPHEHIUKYJSIPHOM IUIOCKOCTH. YIUVIBI B IIPOCTPAHCTBE: YroJl MEXAY NPAMOU M
IUIOCKOCTBIO, JBYI'PAHHBIM yroJl, JIMHEWHBIM Yron IByrpaHHOro yria. [lepneHauKynsp M HakIOHHBIE:
paccTossHUe OT TOYKM JO IMJIOCKOCTH, PACCTOSHUE OT MPSIMOM /10 IUIOCKOCTH, NMpOoeKuus (Urypbl Ha
IUIOCKOCTh. llepneHauKyasapHOCTh IIOCKOCTEH: NpPHU3HAK MNEPHEHIUKYJISIPHOCTH [BYX IIOCKOCTEH.
Teopema o Tpex nepneHAuKyIspax.

MHoOrorpaHHuKHu

[loHsiTiE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTbl MHOTOTPAHHMKA, BBIMYKIbIE U HEBBIITYKJIbIC
MHOTOTPaHHUKH, pa3BepTKa MHororpaHHuka. [Ipuzma: N-yronbHasi npu3mMa, rpaHd U OCHOBAHUS IPU3MBIL,
npsiMasi M HAaKJIOHHash MpU3Mbl, OOKOBas M TIOJHAs TIOBEPXHOCTh NpusMbl. [lapannenenunen,
IPSIMOYTOJIbHBIN Mapaienenumnes 1 ero ceoiictsa. [lupamuaa: N-yroiapHas nupaMuja, FpaHd U OCHOBaHUE
NUpPaMUJIbl, OOKOBasl M IMOJIHASL TOBEPXHOCTh MUPAMM/IbI, IPABUIIbHAS M yCEUEHHAs! MUpamMuia. JIEeMEHTBI
npu3Mbl U upaMuibl. [IpaBriibHbIE MHOTOTPaHHUKH: TOHSATHE MPAaBUIBHOIO MHOTOTPAaHHUKA, IPaBUIbHAs
npu3sMa M IpaBUIIbHAs NMUPaMKJA, IPAaBUIIbHAS TPEYrojbHas NMUPAMUIAa U MPAaBWIBHBIA TeTpa’zp, KyoO.
[IpencraBienue o npaBUIbHBIX MHOTOTPaHHMKAX: OKTadJp, J0JeKadap U ukocadap. CeueHus npu3sMbl U
UPAMHUJIBL.

CuMMeTpHsl B MPOCTPAHCTBE: CUMMETPHSI OTHOCUTENIBHO TOYKH, MPAMOM, IUNIOCKOCTH. DJIEMEHTHI
CUMMETPUHU B NUPAMHUJIAX, TApAJUIEIEIUIEAX, IPaBUIbHBIX MHOTOIPAaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOTPAHHMKOB: peOpa, auaroHanu, yriael. Ilnomane OGokoBoit
MOBEPXHOCTU M TOJHON IOBEPXHOCTH MPSMOW NPHU3MBI, IUIOIIAAb OCHOBaHHI, Teopema O OOKOBOIl
MOBEPXHOCTHU MpsIMON Npu3Msbl. [11omans 60KOBON MOBEPXHOCTH M MOBEPXHOCTH MPAaBUIBHON MHpaMUIbI,
Teopema O TUIOMAau yceueHHoN nmupamuabl. [Torstue 06 oobeme. O0beM TUpaMUIBI, TPU3MBI.

[Tono6ubie Tema B mpocTpaHcTBe. COOTHOIIEHUS MEXIy IJIOMAASIMH MOBEPXHOCTEH, oObeMaMu
MOJOOHBIX TE.
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11 KJIACC
Tena Bpamenus

[ummHapuveckass  MOBEPXHOCTb,  OOpa3ylolMe  IHJIMHIPHUYECKOW  MOBEPXHOCTH,  OCh
WIMHAPHUYECKOW MOBEPXHOCTU. [MIMHIp: OCHOBaHHMS W OOKOBasl MMOBEPXHOCTh, 00pa3yromias U OCh,
IUIOINAb OOKOBOM M TIOJTHOM MOBEPXHOCTH.

Konudeckas moBEepXHOCTh, 00pa3yIoie KOHUYECKOW MOBEPXHOCTH, OCh W BEpPIIMHA KOHUYECKOU
noBepxHocTd. KOHyc: OCHOBaHWE W BepIIMHA, OoOpa3yromas ¥ OCh, IUIOMAJb OOKOBOW M TOJHON
MIOBEPXHOCTHU. Y CEUEHHBIN KOHYC: 00pa3ylore U BHICOTA, OCHOBAHHS U OOKOBAs IOBEPXHOCTD.

Cdepa u map: meHTp, paanyc, JHaMeTp, TUIOIAAb MOBEPXHOCTH chepbl. B3aumMHoe pacrnonoxeHnue
cdephl U TIOCKOCTH, KacaTellbHasl IJIOCKOCTh K cdepe, MIonaas chepsl.

N300pakeHue Tes BpalleHus Ha IIIOCKOCTH. Pa3BepTka umHApa U KOHYcA.

KomOuHanuu ten BpalieHuss ¥ MHOTOTPaHHUKOB. MHOTOTrpaHHUK, OMUCAHHBIN 0KOJIO cepsl, cdepa,
BITMCAHHAsl B MHOTOTPAHHUK, WIIU TEJIO BPAIICHUSI.

[Tonstue 06 oobeme. OcHOBHBIE CBoiicTBa 00beMoOB Ten. Teopema 00 oObeMe MPSAMOYTOIBLHOTO
napasuieNienunena u cieAacTsus u3 Hee. O0beM HUIMHIIPa, KoHyca. O0beM Iapa U miomaas cQepsl.

[Tono6ubie Tema B mpocTpaHcTBe. COOTHOIIGHUS MEXKIY IUIOIMIAIIMU MOBEpXHOCTEH, oObeMaMu
[MOAOOHBIX TEIL.

Cevenuss nuauHIpa (MapajuieIbHO U TEPHCHIUKYISIPHO OCH), CEUYEHUs KOHyca (MapajuieIbHOe
OCHOBAHHIO U MPOXO/IAIISE Yepe3 BEPIINHY), CEUCHUS Iapa.

BeKTOopbI M KOOPAHHATHI B POCTPAHCTBE

BekTop Ha miiockoctd U B npoctpaHcTBe. CloKeHHE U BHIYUTAHHUE BEKTOPOB. Y MHOKEHUE BEKTOpa
Ha 4ucio. Pa3nokeHue BekTopa MO TPEeM HEKOMIUIAHAPHBIM BeKTOpaM. [IpaBuiio mapasuienenumesna.
Pemenue 3amau, cB3aHHBIX C MPUMEHEHUEM MpaBU JIeHCTBUI ¢ BekTopamu. [IpsmoyronbHas cuctema
KoopauHAT B mpocTpaHcTBe. KoopauHatel Bektopa. IIpocTeifmme 3aqaun B KOOpJAWHATAX. YTOI MEXKIY
BekTopamu. CKallIpHOE TIPOU3BEICHNE BEKTOPOB. BEIUNCIICHHE YIII0B MEXIY MPSMBIMH | TIJIOCKOCTSIMHU.
KoopuHaTHO-BEKTOPHBIN METO/I ITPU PEIICHHH T€OMETPUUYSCKUX 3a/1a4.
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INPEIMETHBIE PE3YJIbTATbHI

K konmy o6ydenus B 10 kiacce oOydaromuiics NOIyYUT CIEAYIOIUE MPEIMETHbIC PE3YIbTAThI:

OIICPpHUPOBATH NOHATUAMMU: TOYKA, IIPpsAMaAsd, INIOCKOCTb;
MPUMCHATH AKCHUOMBI CTCPCOMETPHUU U CIICACTBUA U3 HUX NIPU PCIICHHUU I'COMCTPUYICCKHUX 3a/1a4,

OIICPpHUPOBATH NOHATUAMMU: MAPATIIICIBHOCTD U IIEPICHAUKYIAPHOCTD IPAMBIX H HHOCKOCTCﬁ;

KJaccu(uuupoBaTh B3aUMHOE pacroJIoKeHue MPSIMBIX u IIJIOCKOCTEN B
IIPOCTPAHCTBE;

OIIepUPOBAThH MOHATUSMU: JABYI'PAHHBINA yrojl, FPaHU ABYIPAHHOTO yria, peOpo IBYrpaHHOIO yIia,
JIMHEWHBIN YroJl IByTPaHHOIO yria, IpaJyCHas Mepa ABYIPAHHOTO YIJIa;

ONEepUPOBATh MOHATUSMU: MHOIOTPAHHUK, BBINYKJIBIA W HEBBINYKJIbI MHOIOTPAHHUK, HJIEMEHTHI
MHOTOIPAHHUKA, MPAaBUJIbHBIA MHOTOIPAHHHUK; pAaclO3HABaTh OCHOBHBIE BHUIbl MHOIOI'PAaHHHUKOB
(mupamuaa, mpusMa, NpsSIMOYTOJIbHBIN Napasuiesenune, Kyo);

KJIACCU(UIIUPOBATh MHOTOTPAHHUKH, BBIOWpass OCHOBAaHWS I KIacCH(UKAIMU (BBIMYKIbIC W
HCBBIITYKJIBIC MHOT'OTpaHHHUKH, IIPaBUJIBHBIC MHOTOTpPAHHUKH, IIPSIMbIC W  HAKJIIOHHBIC IIPU3MBI,
napajuie’aenunesp);

OIICPpHUPOBATH IMMOHATHAMU: CCKYyIIad IMJIIOCKOCTh, CCHCHHUEC MHOI'OIPAaHHUKOB; 00BICHSATD IIPHUHIUIIBI
MMOCTPOCHUA CequHﬁ, HCIIOJIB3YA MCTO CJICIOB,

CTPOUTBH CEUYEHUS MHOTOI'PAaHHHKOB METOJIOM CJIE/IOB, BBINOJIHAThH (BBIHOCHBIE) IJIOCKHE YEPTEKH
U3 PUCYHKOB IPOCTBIX 0OBEMHBIX (PUTyp: BUJ CBEPXY, COOKY, CHU3Y;

peliaTth 3aJa4d Ha HaXO0XICHUC TCOMCTPHUYCCKHUX BCJIWYHH I10 06pa3uaM WK aJirOpuT™Mam,
MMPUMCHASA HM3BCCTHBIC AHAJIUTHYCCKHC MCTObI IIPpHU PCHICHHH CTAHAAPTHBIX MATCMATHUYCCKUX 3aJa4 Ha
BBIYHMCJIICHUC paCCTOHHI/Iﬁ MCXKAY ABYMS TOYKAMU, OT TOUKHU JO HpﬂMOI\/'I, OT TOYKH OO IJIOCKOCTHU, MCIKIY
CKPCHIMBAOIIHUMUCS ITPAMBIMU,

pemarh 3a7ayd Ha HAaXOXKIEHHE TeOMETPHUYECKUX BEJIMYMH 10 o0pa3laM WM alropuTMawm,
IIPUMEHSS U3BECTHBIC AHAJUTUYECKHE METOJbl IPH PEIICHUM CTAHJIAPTHBIX MATEMATHYECKUX 3a7a4 Ha
BBIYKCIICHHE YIJIOB MEXIY CKPEIIMBAIOIIMMHUCI NPSIMBIMH, MEXAY MNPAMOA M IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, JIBYTPAHHBIX YIJIOB;

BBIYUCIISITH OOBEMBI M IUIOMIATM TOBEPXHOCTEM MHOTOTPAHHHMKOB (MIpU3Ma, NHPaMHAA) C
npuMeHEeHueM (OpMyJl, BBIYUCIATH COOTHOIICHUS MEXIY IUIOMIAJASIMU TOBEPXHOCTEH, OO0beMamMu
MO00HBIX MHOTOTPAaHHUKOB;

OIIEpUPOBATh MOHATUSAMM: CUMMETPUS B INPOCTPAHCTBE, LIEHTP, OCh U IUIOCKOCTh CHUMMETPHH,
LIEHTP, OChb U TNIOCKOCTh CHMMETPHUH (PUTYPBI;

U3BJIE€KaTh, MpeoOpa3oBBIBaTh U HMHTEPIPETUPOBATh  MHPOPMAIIHIO 0
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTABICHHYIO HA UePTeKax U PUCYHKAX;

MIPUMEHSTh TeoMeTpruyecKrue (QakThl A PEHICHUs CTEPEOMETPUYECKHX 3a/ay, Mpearoaarariumx
HECKOJIBKO IIaroB peuIeHH s, €CIH YCIIOBUS IPUMEHEHHUs 3aJJaHbl B IBHOU (opme;

NPUMCHATH HpOCTGﬁH.IPIG MMporpaMMHBIC CpCACTBA WU 3JICKTPOHHO-KOMMYHUKAITUOHHBIC CUCTCMbI
IMpU pCHICHUHN CTCPCOMETPUUCCKHUX 3adaY;

MNPUBOAUTE MPHUMEPHLI MATCMATHYCCKUX SaKOHOMepHOCTefI B IIpUpoa€c " XHU3HHU, PACIIO3HABATH
IMPOSBJICHUEC 3aKOHOB I'€COMCTPHUHU B UCKYCCTBE;

MPUMEHSTH MOJTY4YEeHHbIE 3HAHUS Ha MPAKTUKE: aHAJIU3UPOBATh pPeajibHbIE CUTYallUd U MPUMEHSThH
U3YYEHHbIE MOHATHS B IpOLIECCe IMOUCKA DPELIEHUS MaTeMaTH4ecKd COpMYIHUPOBAHHOM MPOOIEMBI,
MOJICJINPOBATh pEaJbHbIE CHUTyallud Ha A3BIKE TIE€OMETPHUM, HCCIEN0BATH ITOCTPOEHHBIE MOJEIH C
HCIIOJIb30BaHUEM I€OMETPUUECKUX MOHIATUN U TEOpeM, armapara aareopbl, pemaTh MpakTHYeCKUe 3a1a4H,
CBSI3aHHBIE C HAXO0XXJICHHEM I€OMETPUUYECKUX BEJINUHUH.
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K xoniy o6ydyenus B 11 kiacce o0yJaromuics HAyduTC:

ONEpUPOBATh TMOHATHUAMU: UWIMHIPUYECKAas MOBEPXHOCTb, OOpa3ylolliue IMIMHIPUYECKOI
MOBEPXHOCTH, IWJIMHIP, KOHUYECKas MOBEPXHOCTb, OOpa3ylolIue KOHMYECKON MOBEPXHOCTH, KOHYC,
cdepuueckas MOBEPXHOCTh; PACIO3HABATH Teja BpallleHus (IMIIUHIP, KOHYC, cdepa u 1map);

OOBSICHSITH CIIOCOOBI ITOTYYCHHUS TEJT BPAIICHHUS,

KJ1accu(UIUpPOBaTh B3aUMHOE PACHOJIOKEHHUE CHEPBI U INIOCKOCTH;

OIIEpUPOBATh IOHATUSAMU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BBICOTA CETMEHTA, IAapOBOH
CJIOM, OCHOBAHME IIAPOBOTO CJI0sI, BBICOTA IIAPOBOTO CJI0s, IIAPOBOU CEKTOD;

BBIUUCIIATE OOBEMBbl M IUIOLIAJM IIOBEPXHOCTEH TeJl BpAIIEHUS, T'€OMETPUUECKUX Tel C
IpUMEHEHHEM (OpMYII;

OIEpPUPOBATH MOHATUSMH: MHOTOIPAaHHMK, BIMCAHHBIA B c(hepy U OMHUCAHHBIH OKOJO c(epsl,
cdepa, BlIMCaHHAs B MHOIOTPAHHUK WUJIU TEJIO BPAIICHHUS;

BBIUUCIIATh COOTHOLICHHSI MEXIYy IUIOMAAsIMH TOBEPXHOCTEH M 0O0beMaMu IOJOOHBIX TEJ;
n300pakaTh U3ydaeMbie GUTYPHI OT PYKU M C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB;

BBINOJIHATH (BBIHOCHBIE) IJIOCKHE YEPTEIKU U3 PUCYHKOB MPOCTHIX 00OBEMHBIX (DUTYp: BHJ CBEPXY,
cOOKY, CHU3Y, CTPOUTb CEUEHUS TEJl BpallleHUs;

W3BIICKaTh, HMHTEPIPETHPOBATh M TPEOOPa3OBBIBATH HMHMOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpax, PEACTABIECHHYIO Ha YepTeXaX M pUCYHKAX;

OIIEPUPOBATH ITOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBIITOJIHATH JCHUCTBUSA CJIOKEHHS BEKTOPOB, BBIYMTAHNS BEKTOPOB U YMHOXKEHUS BEKTOPA HA YUCIIO,
OOBSICHATH, KAKUMH CBOMCTBaMH OHH 00J1a/1a10T;

IIPUMEHATH [IPABUIIO IIAapAIUICIICIIUIIEA;

ONEPUPOBATh IMOHATUSMHU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA,
PaBEHCTBO BEKTOPOB, KOOPJAMHATHI BEKTOPA, YIOJl MEKy BEKTOPaMH, CKAISIPHOE ITPOU3BEICHHE BEKTOPOB,
KOJUIMHEAPHBIE U KOMIIJIaHAPHBIE BEKTOPHI;

HaxOJWUTh CYMMYy BEKTOPOB M IIPOM3BEICHHE BEKTOpPAa Ha 4YHUCIO, YroJll MEXAY BEKTOPaMH,
CKAIIIPHOE MPOU3BEACHHUE, PACKIIAIbIBATh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPaM;

3a/1aBaTh IUIOCKOCTb YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT;

MPUMEHSTh TeoMeTpuyYecKrue (QakThl JJIs PElIeHHUs CTEePEOMETPUYECKHUX 3ajad, MPearnoyararnmx
HECKOJIbKO IIaroB peLIeHMs], €CIIM YCIIOBUS IPUMEHEHNUS 3aJJaHbl B IBHOU (popme;

peuaTs IpoCTEeNIe TEOMETPUYECKUE 3a/1a4U HAa IPUMEHEHUE BEKTOPHO-KOOPAUHATHOTO METO1A;

penaTh 3a7a4y Ha JOKa3aTeIbCTBO MAaTEMAaTHYECKUX OTHOLIEHUM M HAXOXKIECHUE T€OMETPUYECKUX
BEJIMYMH MO oOpaslaM MWIM alropuTMam, NMPUMEHSS H3BECTHBIE METOJbI MPH PELIEHUH CTaHAAapTHBIX
MaTEeMaTUYECKHUX 3a/1a4;

IIPUMEHATH IPOCTEHUIINE MPOrPAMMHBIE CPEICTBA U 3JICKTPOHHO-KOMMYHHUKAIMOHHBIE CUCTEMBI
IIPU PELIEHUN CTEPEOMETPUYECKUX 3a]1a4;

MIPUBOJUTH IMPUMEPBl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE W JKU3HHM, PACIIO3HABATH
IIPOSIBIICHUE 3aKOHOB F'€OMETPUHN B HCKYCCTBE;

IIPUMEHATH MOJTYYEHHbIE 3HAaHUS HA MPAKTUKE: aHAJIU3UPOBATH PEaJbHbIE CUTYallUH U NIPUMEHATH
U3YYEHHbIE MOHATHS B IpoOLecCce IMOMCKA pPEIIEHUS MaTeMaTH4ecKu Cc(OopMyIHpOBaHHOW MPOOIIEMBI,
MOJICJINPOBATh pEaJbHbIE CUTyallUd Ha S3bIKE TI'€OMETPHUH, MCCIEOBAaTh IOCTPOEHHBIE MOJAEIN C
HCIIOJIb30BaHNEM T'€OMETPUUECKUX MOHSITUN U TeOpeM, anmnapara anreOpsl, pelaTh MpaKTHYecKue 3aauu,
CBSI3aHHBIE C HAXO0XKJICHHEM I€OMETPUUYECKUX BEJINYHH.
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TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne | HammenoBanmue pasagena KouanuecrBo OcHoBHOe coepkaHue OcHoBHbBIE BH/bI 1eSITeIbHOCTH 00y4Yal0IIMXCsl
n/n (Tembl) Kypca 4acoB
1. |BBenenue B cTepeOMETPUIO 10 OCHOBHBIE TIOHSATHS CTEPEOMETPHH: TOUKA,| AKTYaJau3MpoBaTh  (aKThl U METOAbI
npsiMasi, MJIOCKOCTh, MPOCTPAaHCTBO. [IpaBumiia| IIaHUMETPUU, pEJICBAaHTHBIE TEME.
n3o0pakeHUs Ha pucyHkax: wu3zoOpaxenus| IloayuaTs IIPEJICTaBICHUS 0
IJIOCKOCTEH, napaieabHbIX HpPSMBIX | [IPOCTPAHCTBEHHBIX (hUrypax, pasouparb
(oTpe3koB), cepeauHbl oTpe3ka. [loHATHs:| mpocTeiinne mpaBuia H300pakeHHs STUX GUTYP.
nepeceKarouecs wiockoctH,| U300paxkaTs NpsMYIO U IUIOCKOCTh Ha PUCYHKE.
nepeceKaroImecs npsimasi U miocKoCTb. Pacno3zHaBaTh MHOTOTpaHHMKH, NHpPaMUy, KyoO,
3HAaKOMCTBO c MHOTI'OIPaHHUKAaMHM, | HA3bIBaTh UX JIEMEHTHI.
n300pakeHUe  MHOTOTPAaHHHUKOB Ha | JleslaThb PUCYHOK Ky0a, MHpaMHbl, HAXOAUTh OIIUOKH B
PUCYHKaX, Ha TPOCKIMOHHBIX YEpPTEXKaxX. | HEBEPHBIX N300paKECHHSIX.
HavaneHble cBeneHus o kybe M nupamuje, | 3HAKOMHTbCA C CEUEHMSIMM, C METOJOM  CJIE/IOB;
nx pasBeptku u  mojenu. CedyeHMs | UCHOIB30BaTh ISl NTOCTPOCHHS CEUEHUS METOJ CIIEIOB,
MHOTOTPaHHHUKOB. [Tonstue 00 | KpaTKO  3amuChbiBaTh  [IArM  IOCTPOEHUS  CEUEHHUS.
aKCHOMAaTHYECKOM nocrpoeHnu | Pacmo3HaBaTh BUJ CEUEHUS U OTHOIIEHHMH, B KOTOPBIX
CTEpPEOMETPUU: AKCHOMBI CTEPEOMETPUM M | CeYeHHe JIeNUT pedpa KyOa, HaXOAUTh IJIOUIa/lb CEUEHHUS.
CJIEICTBUS U3 HUX Hcnoan3oBarh mnomobue  mOpu pelIeHUH 3ajady Ha
MOCTPOEHUE CEUCHHUIA.
3HAKOMHTBCA C AKCHOMAaTHYECKUM ITOCTPOCHHEM
CTEpEOMETPUH, C aKCHOMaMHU CTEpEOMETPUH U
CIIEICTBUSIMU U3 HUX.
HNnaroctpupoBaTh  akCHMOMBI ~ pUCYHKaMH U
IpUMEPAMHU M3 OKPYKaoIeil 00CTaHOBKH.

2.  [IpsiMbIe ¥ TUTOCKOCTH B 12 B3aumHoe pacronoxeHue npsiMbIx B AKTYyaJu3upoBaTh (PaKThl 1 METO/IbI TUIAHUMETPUH,
[IPOCTPAHCTBE. IIPOCTPAHCTBE: NIEPECEKAIOIIHECH, pEJIEBAHTHBIE TEME, IPOBOIUTDH aHAJIOTHH.
[TapannensHOCTH MapasulesibHbIE U CKPEIIUBAOIINECS IlepeuncisiTb BO3MOXKHBIE CIIOCOOBI PACTIOJIOKEHUS
MPSIMBIX U IIJIOCKOCTEN IpsIMBIE. JBYX IPSIMBIX B IPOCTPAHCTBE, UIUIIOCTPUPOBATD X

[TapaiieapHOCTB NPSIMBIX U TUIOCKOCTEN B Ha [IpUMEpaX.
NPOCTPAHCTBE: NapalIebHBIE MPIMBIE B JlaBaTh onpeneeHne CKPEIMBAIOLINXCA IPSIMBIX,
(GopMynHpOBaTh MPU3HAK CKPELIMBAIONINXCS
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MIPOCTPAHCTBE; MapaUICIbHOCTh TPEX MPSIMBIX;
MapauIeIbHOCTh MPSIMOU U TJIOCKOCTH. Y TJIbI
C COHAMPABJICHHBIMUA CTOPOHAMH; YTOJI MEXKTY
MPSIMBIMU B TIPOCTPAHCTBE.

[TapaniaenbHOCTh MIOCKOCTEH:

napajuieibHble INIOCKOCTH; CBONCTBA
napauIeIbHbIX TJIOCKOCTEH.

[Tpocreiinme mpoCTPaHCTBEHHBIE (PUTYPHI

HAa TUIOCKOCTH: TETPadp, KyO,
napajuieJenune 1; NOCTPOCHUE CEUeHU

IPSIMBIX U IPUMEHSATH €r0 IIPYU PELICHUN 3a]ad.
Pacno3znaBaTth npusMy, Ha3bIBaTh €€ SJIEMEHTHI.
CTpouTh ceueHus IpU3Mbl HAa TOTOBBIX YEPTEKAX.
IlepeuncasiTb BO3MOXKHBIE CIIOCOOBI B3aUMHOTO
PacrojI0KeHUs IPAMOH U INIOCKOCTU B IIPOCTPAHCTBE,
IIPUBOJUTH COOTBETCTBYIOIIME IIPUMEPBI U3 PEAILHON
KU3HU.

JaBaTh onpeaejieHHe apauIeIbHOCTU IPAMON U
IJIOCKOCTH.

®opMyIMpPOBATh NPHU3HAK [1APATUICITBHOCTH IPSIMOU U
IUIOCKOCTH, YTBEPXKACHHE O MPSAMOIL IIepeceueHus AByX
IIJIOCKOCTEM, MPOXOJALINX YEPE3 NapaJLICIbHbIC IIPSMBIE.
Pemarh npakTuyeckue 3aJa4d Ha MOCTPOEHUE

CE€YEHUI MHOTOI'PaHHHMKA.

OO0BSICHATSH Ciy4ayd B3aUMHOT'O PaCIOIOKEHUS
IIJIOCKOCTEM.

JlaBaTh onpeneneHne NapajuiesbHbIX INIOCKOCTEN;
MPUBOJUTH IPUMEPHI U3 pealbHON KU3HU U OKPY’KAIOLIEH
00CTaHOBKH, WJUTIOCTPUPYIOLIHE MapaieIbHOCTh
IIJIOCKOCTEM.

Hcnonb30BaTh NpU3HAK MAPAJIEIBHOCTH IBYX
IIJIOCKOCTEM, CBOMCTBA MAPAJUIEIIBHBIX TUIOCKOCTEN IIPU
pELIEHNN 3aJa4 Ha IOCTPOEHHUE.

OO0BSICHATH, UTO HA3BIBACTCS APAJUIETBbHBIM
IIPOEKTUPOBAHUEM U KAK BBIITOIHAETCS IPOCKTUPOBAHUE
¢buryp Ha mIOCKOCTb.

MN300paxkarh B apajuieaIbHON NPOEKIUU PA3IHYHBIE
reoMeTpHuecKue (purypsl.

MopaeanpoBaTrh  peajbHble  CUTyalHH Ha  SI3BIKE
FE€OMETPUH, UCCIIEN0BATH IIOCTPOCHHBIE MOCIIN

C UCIIOJIb30BAHUEM I'€OMETPUYECKUX TTOHATHUH.
Hcnonb30BaTh Npyu pelIeHUH 3a/1a4 Ha IOCTPOEHUE
CEYEHU ! NOHATHE NapAJUIEIIBHOCTH, IPU3HAKU U CBOMCTBA
NapAJUIEIBHBIX IPSIMBIX Ha INIOCKOCTH
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[lepneHIMKYIAPHOCTD
IPSIMBIX U IIJIOCKOCTEMN

12

[leprnieHIUKYISAPHOCTD MPSMOM U MIIOCKOCTH:

NEPIECHANKYIIIPHBIEC IIPSIMBIC B
IIPOCTPAHCTBE, MPSMBIE NapaAJIeIIbHbIE U
NEPHNCHAUKYIIAPHBIC K IIJIOCKOCTH, ITPU3HAK
MEePHEHAUKYIISIPHOCTH IPSIMOM U INIOCKOCTH,
Teopema O IPSMOM IEPIEHAUKYIIIPHON
IIJIOCKOCTH.

[lepnieHquKyIsp U HaKJIOHHBIE!

pPacCTOsIHUE OT TOYKH J0 MJIOCKOCTH,
paccTOAHUE OT NPSIMOM JI0 MIIOCKOCTH.

AKTYyaJIu3upoBaTh (PaKTbl 1 METO/bI TUIAHUMETPUH,
peleBaHTHBIE TEME, IPOBOAUTH AHAJIIOIUH.

O0BACHATD, KAKOW YroJl HA3bIBAETCS YTIIOM MEXKIY
[IEPECEKAIOIIMMHUCS IPSIMBIMU, CKPEIUBAIOLIUMUCS
MPSIMBIMU B ITPOCTPAHCTBE.

JaBaTh onpenesieHne NepIEeHANKYIISIPHBIX PSMBIX U
MPSAMOM, NEPIIEHIUKYISAPHOMN K IIIOCKOCTH.

HaxoauTthb yriibl MEXIy CKpEIIMBAOIIMMHUCS NIPSIMBIMU B
KyOe 1 mupamu/e.

IIpuBOAMTL NPpUMEPBHI U3 PEATILHOM KU3HU U
OKpYXaroliei 00CTaHOBKH, MILTIOCTPUPYIOIINE
NEPIEHIUKYJIPHOCTD MPSIMBIX B IPOCTPAHCTBE U
NEePHEHANKYIISIPHOCTD MPSIMOM K IIJIOCKOCTH.
DopMyJMPOBATH IIPU3HAK NEPIEHANKYIIPHOCTH IPSIMOU
U TUIOCKOCTH, TPUMEHSITh €r0 Ha MPAKTUKE: OOBSICHSTD
MEPICHIUKYIIPHOCTh pedpa Ky0a ¥ TuaroHaim ero rpaHH,
KOTOpasi €ro He COAEPKUT, HAXOAUTh JUIMHY JUAroHaIn
KyoOa.

BbIyucaAThL BBICOTY IPAaBUIBHOM TPEYrOJIBHOM U
IIPAaBUJIBHOM YETBIPEXYrOJIBHOW MUPAMMJ IO JUIMHAM
pebep.

PemaTe 3a7a4n Ha BBIYUCIICHUS, CBSI3aHHBIE C
NEPHEHIUKYISAPHOCTHIO MPSMOU U IIJIOCKOCTH, C
HCIIOJIb30BAaHNUEM IIPU PEIICHUH IIJIAHUMETPUIECKUX
(haKTOB ¥ METOJIOB.

OO0BsACHATH, YTO HA3BIBAIOT MEPIEHANKYIISIPOM U
HAKJIOHHOM M3 TOYKH K IJIOCKOCTH; TPOCKIINEN HAKIIOHHOM
HAa IIJIOCKOCTb.

OOBSACHATH, UTO HA3bIBACTCSA PACCTOSTHUEM: OT TOUYKHU J0
IJIOCKOCTH; MEXKTy NapaJlIeIbHBIMU INIOCKOCTSMU; MEXIY
MPSIMOM ¥ TApAJUIENIBHON € MIJIOCKOCTBIO; MEXKY
CKPEIIMBAIOIINIMUCS IPSIMBIMHU.

HaxoauTthb 3TH paccTosiHUS B NMPOCTHIX CIIy4asx B Kyoe,
NUpamuze, Ipu3Me.

MopeanpoBaTh peaibHble CUTYallMU Ha SI3bIKE T€OMETPHH,
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UCCIIEIOBATh IIOCTPOEHHBIE MOAEIU
C UCIOJIb30BAHUEM I'€OMETPUYECKUX ITOHATUN.
Hcnonp3oBaTh IpH pEIICHWH 3alad Ha IIOCTPOCHHUE
ceueHunit teopemy Iludaropa, cBOHCTBa NPAMOYTOJBHBIX
TPEYrOJIbHUKOB

YTIbl MeXAY TPSIMBIMU
U TJIOCKOCTSIMU

10

VYTIIIbl B IPOCTPAHCTBE: YIoJl MEXAY MPSMON U
IIJIOCKOCTBIO;

JIBYTPaHHBIN yTOJI, JIMHEUHBIA YOl
JIBYTPAHHOTO yTJIa.

[TeprieHAMKYASAPHOCTD IUIOCKOCTEMN: MPU3HAK
MEePIEHIUKYIISIPHOCTH JABYX MJIOCKOCTEH.
Teopema o0 Tpex nepHneHIuKyIsapax

AKTYyaIu3upoBaTh (AKThl U METOABI INITAHUMETPHUH,
pEEeBaHTHBIE TEME, IPOBOAUTH AHAJIIOIUH.

JdaBaThb onpenesieHue yria Mex1y IpsMon U
IUTOCKOCTBIO0, POPMYIIUPOBATH TEOPEMY O TPEX
HNEepHIEeHIUKYIIAPaxX U 00paTHYIO K HEll.

Haxoauts yros Mexay NpssMOoi U INIOCKOCTBIO B
MHOT'OTPaHHMKE, PACCTOSIHUE OT TOUYKHU JI0 IPSIMON Ha
IJIOCKOCTH, UCIIONIB3YS TEOPEMY O TPEX
NEPIICHIUKYJIIIpax.

IIpoBoauTh Ha YePTEKE NMEPIEHAUKYIISP: U3 TOUKU HA
IPSIMYIO; U3 TOUYKH Ha MIJIOCKOCTD.

JdaBaTh onpeneneHue ABYrpaHHOrO yIia v €ro
JJIEMEHTOB.

OO0BSACHATH PaBEHCTBO BCEX JIMHEHHBIX YITIOB
JBYT'PAHHOI'O yIJa.

Haxoautpb Ha yepTexe IBYIpaHHBINA YroJI pu pedpe
UPAMHUJIBL, TPU3MBI, TApAJUIEIIECIUIIEAA.

JaBaTh onpeaejieHHe yriia MEKy INIOCKOCTSMH.
JaBarb onpeaesienue 1 GopMyJTHPOBATH NIPU3HAK
B3aMMHO NEPIEHANKYJISPHBIX INIOCKOCTEN.

HaxoanThb yribsl MeX1y IUIOCKOCTAMH B KyOe U TUpamMH/Ie.
Hcnosb30BaTh IIpHU pEIEHUH 33]1a4 OCHOBHBIE TEOPEMBI
METO/bI IIJIAHUMETPHUH.

MogaeanpoBaTe  pealbHblE  CHUTyallud  Ha  SI3bIKE
TE€OMETPUH, HCCAEA0BATH IIOCTPOCHHBIE MOEIIH

C UCIOJIb30BAHNEM IT'€OMETPUYECKHUX ITOHATUM.
Hcnosb30BaTh IIpHU pELICHUN 33/1a4 HA IIOCTPOCHUE
CEYECHHMI COOTHOILIECHHMS B IPSIMOYTOJIBHOM TPEYTOJIbHUKE
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MHOTrorpaHHUKH

11

[TonsiTME =~ MHOTrOrpaHHUKA, OCHOBHBIE
JJIEMEHTbl MHOTOTPAaHHUKA, BBINYKIBIE U
HEBBIIYK/IbIE ~ MHOTOIDAHHHMKH;  pa3BEPTKA
MHOI'OI'PAHHUKA.

[Ipusma: n-yronpHas Tmpu3Ma; TpaHU U
OCHOBAaHMS MPU3MBI; MpsMas W HAKIOHHas
MpU3MbI; OOKOBas W TIOJIHAsI TTOBEPXHOCTH
npusMsl. [lapannenenunen, npsMoyroibHbIA
napasuieenuIe n ero CBOICTBA.
[Iupamupga: N-yrojapHas nupamuia, rpaHd U
OCHOBaHWE NHpaMUIbI, OOKOBas M TIOJIHAS
MMOBEPXHOCTh MHUPAMUIBI, [pPABUIbHAS U
yCeUueHHasi MUpaMHIA.

DJIEMEHTHI TPU3MBI ¥ TUPAMHUIBI.
[IpaBuiibHBIE MHOTOTPAHHUKH:

IIOHSATHE MPaBUIBHOTO MHOTOTPAHHUKA;
MpaBWwibHAas IPU3Ma U MpaBUJIbHAS TUPAMUJIA;
NMpaBWiIbHAsg  TPEYrojpHas MNUpaMuaa H
MPaBUIIbHBIN TeTpadip; KyO. [IpencraBnenue o
MPaBWIbHBIX ~ MHOTOTPaHHUKAX:  OKTadp,
JOAEKAIP U UKOCAMP.

CummeTpusi B TPOCTPAHCTBE: CHUMMETPHUS
OTHOCUTEJIBHO TOYKH, IPAMOM, IUIOCKOCTH.
DJIEMEHTBl  CUMMETPUU B  MHPAMHJAX,
napasuieenuIenax, MPaBUIbHBIX
MHOTOTpaHHUKaX. BbluncIeHne 3JIeMEHTOB
MHOTOTPaHHUKOB: pebpa, auaroHajid, YTJIbL.
[Tnomans OGOKOBOW TOBEPXHOCTH M TOJHOMN
MOBEPXHOCTH MPSIMON MOPHU3MBbI, ILIOMIA]b
OCHOBaHUH, TeopeMa 0 OOKOBOW MOBEPXHOCTH
NpsSIMON  TIPU3MBEI. ITmomans OOKOBOM
MOBEPXHOCTH U IIOBEPXHOCTU ITPABHIILHOMN
MUpaMUJbl, TEOpeMa O IUIOMaan OOKOBOM
MOBEPXHOCTH YCEYEHHOU IMUPAMUBI

AKTyaJau3upoBaTb (akTel U METOAbl IUIAHUMETPHH,
pEIEBaHTHBIE TEME, IPOBOAUTH AHAJIOTHH.

[JdaBaTh onpeaejieHHe napasuiesieluIe1a, paclo3HaBaTh
€ro BUJbI U U3y4yaTh CBOMCTBA. /laBaTh onpeneiieHne
NUpaMubl, pacO3HABATH BU/IbI TUPAMU,
(¢popmysmpoBaTh cBolicTBa pedep, TpaHeil U BHICOTHI
NPaBUIbHON MUPAMHU/IBI.

Haxoauth miomanpr MOJHONH W OOKOBOHM MOBEPXHOCTH
NUpaMUBbL.

JdaBaTh ompenesieHue yCEUCHHON NMUPaMUJIbI, HAa3bIBaTh
€€ DJIEMEHTBI.

@opmMyIMpOBaTHL TEOpEMy O IUIOmand  OOKOBOM
NOBEPXHOCTU  MPaBUJIIBHOM  YCEUEHHOM MUPAMUJBIL.
Pemars 3amaun  Ha BBIYMCICHHE, CBS3aHHBIE C
nupamMuamMu, a TaKXKe 3aJladyd Ha MOCTPOCHHUE CEYEHUH.
JaBaTtb ompeaejieHue IpPU3MbI, PACHO3HABATH BUJbI
PU3M, H300PaKATh IPU3MBI Ha YEPTEXKE.

Haxoautp 1miomaas mogHOW Wi OOKOBOM TOBEPXHOCTH
IIPU3MBI.

HM3yuatrp cooTHomeHus Diepa ais 4ucia peoep,
TpaHel U BEpIIMH MHOTOIPAHHUKA.

M3y4aTh BUIbI TPaBWIBHBIX MHOTOIPAHHUKOB, X
Ha3BaHUSA U KOJIMYECTBO IPAHEH.

HN3y4yaTh CUMMETPHUIO MHOTOTPAaHHUKOB.

O0BACHATH, KaKe TOUYKH Ha3bIBAIOTCSI CAMMETPUYHBIMU
OTHOCUTEIBHO JAHHOW TOYKH, MPSIMOM WU TIJIOCKOCTH,
YTO HA3bIBAIOT LIECHTPOM, OCBIO WJIU IJIOCKOCTHIO
CUMMETpUH UTYPBHI.

IIpuBOAMTHL IPUMEPDI

CUMMCTPUYIHBIX (I)I/Il" Yp B apXUTCKTYPEC, TCXHUKE, TPUPOAC.

MongeaupoBaTh  pealibHbIE  CHUTyallMd Ha  SI3bIKE
F€OMETPUH, HCCIENOBATh IIOCTPOEHHBIE MOJENU C
WCIIOIb30BAHUEM F€OMETPUYECKUX TTOHATHI,
HCIOJIb30BAaTh M01001e€ MHOTOTPAaHHUKOB
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110 ITPOT'PAMME

6. |O0BeMBI 9 [Tonsitue 06 o6beme. OOBEM MUPAMU/IBI, AKTyaJau3upoBaTh (HaKThl U METOBI IJITAHUMETPHH,
MHOTOTPaHHUKOB TIPHU3MBI pEJIEBaHTHBIE TEME.
OO0BACHATH, KaK U3MEPAIOTCSI 00bEMBI TEJI, POBOIS
aHAJIOTHIO C U3MEPEHUEM ILIOIIAZEH MHOTOYTOJIbHUKOB.
@®opMyJIMPOBATh OCHOBHbIE CBOWCTBAa 00BHEMOB.
N3y4yaTh, BBIBOAUTH (pOopMYJIbI 0OBEMA
MPSIMOYTOJIBHOTO NapajuieNienuneia, Ipu3Mbl U
UPaAMUJIBI.
BorunciasaTs 06beM IpU3Mbl U MUPAMUABI IO UX
AIIEMEHTaM.
IIpumeHSTH 00bEM IS PEIICHUSI CTEPEOMETPUIECKUX
3aJa4 U JJIs1 HAXO0XK/IEHUS TEOMETPUUYECKUX BEJIUUMH.
MopenupoBaTtb  pealbHbIE CUTyalluM Ha  f3BIKE
reOMeTpUH,
HCC/Ie0BATh MTOCTPOCHHBIE MOJENU C HCIOJIb30BaHHUEM
r€OMETPUYECKUX MOHSATUM.
7. [loBropenue: CEYEHUs, 4 [TocTpoeHne ceueHnii B MHOTOTPAHHUKE.
PACCTOARHA 1 YIB! Brraucnenme pacCTOSHHIL: CrpouTthb ceueHne MHOTOTPAHHHUKA METO/IOM CJIEIOB.
¢ MEXKAy AByM:A TOYKaMH, OT TOYKH 10 JlaBaTh omnpenejieHne PACCTOSHUS MEXITY QUTYPAMH.
NPSIMOH, OT TOYKH [0 INIOCKOCTH; Haxoaurte paccTosiHuE MEXy NapaieIbHbBIMU
® MEXy CKpPEIIMBAIOIIUMHUCA MPSMBIMUA. | TUIOCKOCTSIMH, MEX/1Y INIOCKOCTHIO U MapajlIeIbHON el
Berancnenue yrios: IPSIMOM, MEKY CKPEIIMBAOIIMMHUCS MTPSMBIMH.
e MEKIY CKPEIIMBAIOIMMHUCS MPSIMBIMH, CTpouTh TMHEWHBIN YTOJI IByTPaHHOI'O yIIa HAa YepTexke
MESKITY TIPSIMOii H TIOCKOCTHIO, MHOTOTpaHHHMKA U HAXOJUTh €r0 BETUUHHY.
JBYTPAHHBIX YTJIOB, HaxoauTthb yriibl MeXy MJIOCKOCTSIMU B MHOTOTPaHHUKAX
® VYIJIOB MEXAY IUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB 68
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11 KUIIACC

Ne HaumenoBanmue pasjaesa | Kosnuecrso OcHOBHOE co/lep:KaHue OcHOBHBIE BU/IbI 1€ITEJILHOCTH 00yYAIO M XCS
n/n (TemMBI) Kypca 4acoB
1. Tena BpameHnus 12 Cdepa u map: neHTp, paanyc, IMameTp;

IUTOIIAIb TIOBEPXHOCTH cepbl. Bzanmuoe
pacrioyioskeHue c(hepbl U IUIOCKOCTH;
KacaTelbHasl IJI0CKOCTh K cdepe; mIomaib
cteprl. U3o0pakeHue cdepsl, mapa Ha
mmockocT. CedeHus mapa

[{wmHapUYecKas IOBEPXHOCTh, 00pa3yoIue

LWIMHPUYECKON IOBEPXHOCTH, OCh
UWIMHAPUYECKON oBepxHOCTU. L{rmmuap:
OCHOBaHHUS U OOKOBAst MOBEPXHOCTH,
o0pa3yro1as 1 och; IJI01aab OOKOBOW 1
MOJIHOM MoBepxHOCcTH. M300paxenue
LWIMHIpAa Ha IUNIOCKOCTH. Pa3BepTka
LWIMH]pA.

Ceuenus numMHApa (MIIOCKOCTHIO,
NapajuleIbHON WM NMEPHEeHIUKYISIPHON ocu
LHWIMH]IPA).

Konnueckast moBepXHOCTh, 00pa3yromme
KOHUYECKON NTOBEPXHOCTH, OCh U BEPIINHA
KoHn4eckol nosepxHoctu. Konyc:
OCHOBaHUE M BeplINHa, 00pa3yromias U oCb;
rIoniaib OOKOBOM U MOJHOM MOBEPXHOCTH.
VYceueHHbIH KOHYC: 00pa3yIoIIe U BHICOTA;
OCHOBaHHMA U OOKOBast MOBEPXHOCTb.
N306paxeHne KoHyca Ha MIOCKOCTH.
Pa3BepTka KoHycCa.

AKTyaqau3upoBatrb (akTbl U METOAbl IUIAHUMETPUH,
pejeBaHTHBIE TEME, MPOBOAUTH AHAJIOTHH.

JlaBaTh onpeaenenus cGepsl U mapa, X LEHTpa,
panuyca, Tuamerpa.

Onpeaensats chepy Kak QUrypy BpalieHUs: OKPY>KHOCTH.
HccnenoBath B3aMHOE pacrojioKeHUeE cepbl U
IJIOCKOCTH, IBYX cdep, HIIICTPUPOBATH 3TO Ha
YepTekax U pUCYHKaX.

®opmMyIMPOBATH ONPEIEICHUE KacaTeIbHOMN IIOCKOCTU K
chepe, CBOICTBO M MPU3HAK KacaTEIbHOM MJIOCKOCTH.
3HAKOMMTBCS C T€0/Ie3MUECKUMU JTMHHUSIMH Ha cepe
OO0BbACHATH, YTO HA3BIBAIOT IUJIUHAPOM, HA3BIBATH €TO
AJIEMEHTBI.

HN3yuyath, 00BACHATD, KaK MOTYYUTH HUIHHAP MyTEM
BpalIeHUs TPSIMOYTOJIbHUKA.

BbIBOAUTH, HCIOJIB30BATH (POPMYIIBI I BHIYUCIICHUS
TIoa i OOKOBOM MOBEPXHOCTH LIUIUH/IPA.

H3yuarsb, pacnio3HaBaTh pa3BepTKy LUINHAPA.
HN300pamxarh HUIUHIP U €0 CEYEHUS MIIOCKOCTBIO,
MPOXOJIAIIEH Yepe3 ero 0Ch, MapayIeIbHON WU
MEePHEHANKYIISIPHON OCH.

Haxoaurh IIomagn dTUX CEUECHUN.

MogaeanpoBaTrbs  peallbHblE  CUTyallud Ha  S3BIKE
TE€OMETPHH, HCCJIeJ0BATh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM I€OMETPUUECKUX ITOHATUN

OO0bsICHATH, KaKoe TeJNO Ha3blBalOT KPYTOBBIM

KOHYCOM, Ha3bIBaThb €r0 JJIEMEHTHI.

HN3yuyath, 00BSCHATH, KaK IMOIYYUTh KOHYC IIyTEM
BpallEHUs IPAMOYTOJIBHOTO TPEYTOJIbHUKA.
M300paxkaTh KOHYC M €r0 CEUYCHUS TIIOCKOCTHIO,
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CeueHust KoHyca (TUTOCKOCTBIO, MApalICITbHOM
OCHOBAHHIO, ¥ IJIOCKOCTHIO, TIPOXOJIAIICH uepes3
BEPIIUHY)

KomMOuHanus ten BpalieHus: © MHOTOTPaHHUKOB.
MHororpaHHHK, OMUCaHHBINA OKOJIO chephl;
cdepa, BliMcaHHas B MHOTOTPAHHUK UJIU B TEJIO
BpaIlICHUS

IIPOXOJAIIEH Yepe3 OCh, U MIJIOCKOCTBIO,
NEPIEHIUKYISIPHON K OCH.

H3yuars, pacnio3HaBaTh pa3BepTKy KOHYcCA.

BbIBOAUTB, HCTIOIB30BATH (OPMYIIBI I BEIYUCIICHUS
IUIOIAAN OOKOBOW MOBEPXHOCTU KOHYCA.

HaxoauTp 1101aam ceUeHui, TpoXOoJAIUX YEPE3
BEPIINHY KOHYCA WJIY NEPIEHANKYIISPHBIX €r0 OCH.
OO0BSACHATH, KAaKOE TEJIO Ha3bIBAETCS YCEUECHHBIM
KOHYCOM.

HN3yuyarb, 00BACHATH, KaK €ro IOJIYyYUTh IyTEM
BpallleHUs IPSIMOYTOJIBHOM Tpanenuu.

BbiBoauTH, NpPUMEHATH (GOPMYILYy Ui BBIYHCICHUS
IUIOIAAN OOKOBOW MOBEPXHOCTH YCEUEHHOI'O KOHYCa
AKTYaau3upoBaTh (PaKThl U METOABI INITAHUMETPHUH,
pEJIEBaHTHBIE TEME, IPOBOIUTH aHAJIOTUH.

Pemate crepeomeTpudecKue 3a/1a4u, CBA3aHHbIE C TEIaMU
BpalLEHUs, IOCTPOEHUEM CEUEHUH TeJl BPALLEHUS, C
KOMOMHAIMSIMU T€J BPALIEHUs] © MHOTOI'PaHHUKOB Ha
HaXO0XJICHNE T€OMETPUYECKUX BEJTNYMH.

Hcnoab3oBaTh npy pelIeHUN CTEPEOMETPUIECKUX 3a]1a4
IUTaHUMETpHUYECKUE (PAKThl U METO/IbI 3a/1a41 Ha
BBIYMCIICHHUE U JI0KA3aTENbCTBO.

MopenupoBaTth  peanbHblE  CUTyallud Ha  SI3BIKE
T€OMETPUH, HCCIAEA0BATH IIOCTPOCHHBIE MOJEIIH

C UCIOJIb30BAHUEM I'€OMETPUYECKHUX TOHATUHI

O0BEMBI TEIT

[Tousate 00 oObeme. OCHOBHBIE CBOWCTBY
00BEMOB TeJl.
OO0beM NUIMHIPA, KOHYCA.

O6mbem mapa ¥ mionaas cheps
[TonoGHBIE TENa B IPOCTPAHCTBE.
CooTHOIIEHNS MEXY TUIOIAASIMU
MOBEPXHOCTEH, 00beMaMHU MOJAO0HBIX TEJ

AKTYaJIu3upoBaTh (PaKThl U METObI TUTAHUMETPHH,
pENEBaHTHBIE TEME, TPOBOAUTH aHAIOTUH. BHIBOIUTS,
HCINO0JIB30BaTh (HOPMYIBI 00bEMOB: IPU3MBI, IIWIINHIPA,
nupaMuJabl, KOHYCA, ycequHoﬁ nmupaMuJabl 1 YCCYCHHOI'O
KOHYyca.

Pemiath crepeoMeTpHyecKHe — 3aJadd, CBS3aHHBIC C
BBIUHCIICHHEM 00BEMOB.

@opmMyaHpoBaTh OIIPE/IeNICHNE IIAPOBOTO CETMEHTA,
[IIAPOBOTO CJI0A, MIapoBOro cektopa. IlpumMeHATH
dbopMyIBl TSI HAXO0XACHUST 00BEMOB IIAPOBOTO
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CEIrMCHTA, IIapoOBOIro CEKTOpa

Pemiath crepeoMeTpuuYecKHe 3aJadd, CBSI3aHHBIC C
00bEeMOM I1apa U IJIOIMAIBI0 CHEPHI.
MopaenupoBaTh  pealbHBIE CUTyallUH Ha  SI3BIKE

reOMETPHH, UCCIIEI0BATh IOCTPOCHHbBIE MOJIEIH
C UCMOJIb30BAHUEM I€OMETPUUECKUX TOHITHH.
AKTYyanu3upoBaTh (akTbl U METO/Ibl INIAHUMETPUH,
PCICBAHTHLIC TCMEC, IIPOBOAUTH aHAJIOTUH.

Pemats cTrepeomeTpuueckue 3aaum, CBI3aHHBIE C
COOTHOIIIEHUEM 00BEMOB U MOBEPXHOCTEH OJOOHBIX TEIl B
IIPOCTPAHCTBE.

MopaeaupoBaTrh  pealbHblE  CUTyallud  Ha
reOMETPHH, UCCIIeI0BATh OCTPOCHHbBIE MOJIEIIH
C MCIOJIb30BAaHUEM F€OMETPUUECKUX OHIATUN

A3BIKE

BekTopbl 1 KOOpPIHHATHI

B ITPOCTPAHCTBEC

10

BekTop Ha III0CKOCTH U B TPOCTPAHCTBE.
CiiokeHue u BBIYUTAHUE BEKTOPOB.
YMHOXk€EHNE BEKTOpa Ha 4ucio. PazmoxeHue
BEKTOPA 10 TPEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBuio

napajuieenumnesna.

Pemrenne 3a;ady, CBSI3aHHBIX c
IIPUMEHEHUEM  IpaBWJI  JEHCTBHH  C
BEKTOpPaMH.

IIpssMoyrosbHas cucTeMa KOOPAUHAT B
npoctpaHcTse. KoopanHaTel BEKTOpA.
IIpocreiimne 3ana4u B KOOpAUHATAX. YTOI
MeXy BekTopamu. CKasspHOe

IIPOU3BEIEHUE BEKTOPOB.

Beluncnenne yrioB Mexay OpSIMBIMH U
IIJIOCKOCTSIMHU.

KoopanHaTHO-BEKTOPHBIN METOJT TIPU
pELICHUU T€OMETPUYECKUX 3a1a4

AKTYyaJIu3upoBaTh (PaKThl U METOBI IUTAHUMETPHH,
peneBaHTHBIE TEME, TPOBOJIUTh AaHAJIOTHH.
OnepupoBaTh NOHATHEM BEKTOP B IPOCTPAHCTBE.
DopMyIMPOBATH IPABUJIO NIApAJUICIICIUIIENA [TPU
CJI0’)KEHUHU BEKTOPOB.

CkyaabIBaTh, BBIYUTATH BEKTOPbI, YMHOMXKATH BEKTOD
Ha YHCIIO.

HN3y4arb OCHOBHBIE CBOMCTBA 3TUX ONEPALUH.

JaBaTthb onpenesieHue NpsIMOYTrOJIbHONW CHCTEMBI
KOOpPAWHAT B IPOCTPAHCTBE.

Boipa3uthb KOOpAMHATHI BEKTOpA Yepe3 KOOPAUHATHI €r0
KOHIIOB.

BoriBoauTh, HCNOJIBL30BATH (POPMYJTY JTUHBI BEKTOPA U
PacCTOSAHUS MEKY TOUKAMH.

BripaxaTh CKaJISIpHOE MPOW3BEICHUE BEKTOPOB YE€pe3 UX
KOOPAMHATHI, BBIYUCIATH YIOJI MEXKAY JBYMsI BEKTOpPaMHU,
JIBYMSI TTPSIMBIMH.

HaxoauTp yros Mexay npsiMoi ¥ mII0CKOCTBIO, YOI
MEXK1Y ABYMS MUIOCKOCTSIMH aHATUTUYECKUMH METOIAMM.
BriBoauTh, HCIIOJIB30BATH (POPMYJTY PACCTOSIHUS OT
TOYKH JIO TNIOCKOCTH
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4. [[loBTropeHue, o6obIIEHNE 7 OcHoBHBbIE GUTYPHI, (PAKTHI, TEOPEMBI Kypca Pemath mnpocTeiiimue 3amauyud  Ha HAXOXACHUE JUIMH H
W CUCTeMAaTH3aIlus 3HAHUN TUTAHUMETPUH. 3a/1a4¥ TUIAHUMETPUU U VJIJIOB B TEOMETPUUYECKUX (PUTYpax, MPUMEHSITH TEOPEMY
METOJIbI KX PEIICHUSI. [Tudaropa, TeopeMbl CHHYCOB 1 KOCUHYCOB.
OcHoBHbIE GUTYPEI, PAKTHI, TEOPEMBI Kypca HaxoauTthb momaas MHOTOYTOJIBHHKA, KPYyTa.
CTepEOMETPHUH. 3a/1a4u CTEPEOMETPUH U Pacno3naBaTth 110100HBIC PUTYPBI, HAXOTUTH
METOJIbI UX PEIICHUS OTHOUICHHMSI UTHH U TUTOIIA ICH.
Hcnoab30BaTh pH PEIICHUN CTEPEOMETPHUSCKUX
3a7a4 (paKThl U METOMBI TUTAHUMETPHH
OBIIEE KOJIMYECTBO YACOB 34

110 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne Tema ypoka KosmmmuyecTBo 4acoB Ha
YPOKa NPaKTHYeCKHue padoThl

OCHOBHBIE TIOHATHS CTEPEOMETPUM: TOYKa, HpsMad,
IUIOCKOCTb, TpocTpaHcTBO. [IpaBmia wu3o0pakeHHs Ha

L PUCYHKaX: HW300paKeHHsI IIJIOCKOCTEH, MapayljiesIbHbIX
MPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka
5 [TonsiTust: nepecekaronivecs MIOCKOCTH, MEPECEKAIOLIUECS
npsiMasi ¥ III0CKOCTh
3 [TonsiTust: nepecekaroniyecs MIOCKOCTH, MEPECEKAIOLIUECS
npsiMasi ¥ MI0CKOCTh
3HAKOMCTBO ~ C  MHOTOTpaHHUKaMHu,  HM300paKeHUE
4. MHOTOTPaHHUKOB Ha PUCYHKaX, Ha IMPOCKIHOHHBIX
yepTexax
5 HauanpHbie cBeieHUs 0 KyOe U mupaMujie, X pa3BEPTKU U
Mozienu. CeueHuss MHOTOrpaHHUKOB
6. HauanbHple cBereHus 0 Ky0e U nmupaMuze, UX pa3BEPTKU U
Mozenu. CedueHuss MHOTOTPaHHUKOB
[Tonusitue 00 aKCHOMAaTUYECKOM MOCTPOCHUU
7. CTEpPEOMETPUU: AKCHOMBI CTEPEOMETPUU M CIEICTBUS U3
HUX
[Tonsitue 00 aKCHOMAaTHUYECKOM MIOCTPOEHUU
8. CTEpPEOMETPUU: AKCHOMBI CTEPEOMETPUU W CIEICTBUS W3
HUX
[Tonsitue 00 aKCHOMAaTHUYECKOM MIOCTPOEHUU
9. CTEpPEOMETPUU: AKCHOMBI CTEPEOMETPUU W CIEICTBUS W3
HUX
[Tonsitue 00 aKCHOMAaTHUYECKOM MOCTPOEHUHU
10. CTEpPEOMETPUU: AKCHOMBI CTEPEOMETPUU W CIEICTBUS W3
HUX
B3aumHoe pacnonokeHue NpSAMbIX B IPOCTPAHCTBE:
11. [IEPECEKAIOIINECS, TapauleIbHbIE U CKPELIMBAOLIUECS

IIpsIMbIE

[TapayienbHOCTh MPSIMBIX M IUIOCKOCTEW B NMPOCTPAHCTBE:
12. NapajuleJIbHbIE MPSMBIE B IPOCTPAHCTBE; I1apajuICIBHOCTh
TPEX MPSAMBIX

HapaJ'IJ'ICJIBHOCTB MpAMBIX U ILIOCKOCTEN B IMPOCTPAHCTBE:

13. [TapaytenbHOCTH IPSIMON M INTIOCKOCTH

14. VYTu1Bl ¢ COHANPABICHHBIMHA CTOPOHAMH

15. Yros Mexay NpsIMBIMHU B ITPOCTPAHCTBE

16. Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17. [TapayieIpbHOCTB INIOCKOCTEN: MapaJlIeIbHbIE TNIOCKOCTH
18. CaolicTBa napasuieIbHbIX IIOCKOCTEN

19 [Ipocreiimme npocTpaHCcTBEHHbIE (QUTYPHI HA TIOCKOCTH:

TeTpa’ap, Ky0, mapasuiesenume
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20.

ITocTpoeHue ceueHui

21. IToctpoeHue ceueHuit

29, Konrtponbnas pabora mo teme "IIpsMble M IIOCKOCTH B
npocTtpaHcTe. [lapamienbHOCTh TPSAMBIX U TIJIOCKOCTEH"

23, [lepnenAuKyISIpHOCTD IPsAMOI u IJIOCKOCTH:
NEPIIEHAUKYJIIPHBIE NIPSIMbIE B IPOCTPAHCTBE

o4 [IpsaMble  mapajuienbHble M NEPHEHIUKYJSAPHBIE K
IIJIOCKOCTH

o5 [Ipsimble  mapayiesbHblE W MEPHEHAMKYISPHBIE K
IJIOCKOCTH

26. [Tpu3Hak neprneHAuKyJISpHOCTH MPSIMOM U INIOCKOCTH

217. [Tpu3Hak neprneHAuKyYJIIpHOCTH MPSIMOM U INIOCKOCTH

28. Teopema o npsMOii EpIIEHAUKYIISPHOHN MIIOCKOCTH

29. Teopema 0 psiMOii EPIIEHIUKYIISIPHOM IITIOCKOCTH

30. Teopema 0 npsMOii IEPIICHANKYIISIPHOH IJIOCKOCTH

31 [lepieHauKyNIAp U HaKJIOHHbIE: PaccTosHue OT TOUKH 10
IUIOCKOCTH, PACCTOSIHUE OT MPSMOM 110 TNIOCKOCTH

3 [leprieHUKyIAp ¥ HAKIOHHBIE: PAcCTOSHHE OT TOUKM /0
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM J0 INIOCKOCTH

33, [lepieHauKyNIAp U HaKJIOHHbIE: PaccTosHue OT TOUKH 10
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 70 MIIOCKOCTH

34 [lepieHauKyNIAp U HAKJIOHHBIE: PaccToAHUE OT TOYKH JO
IUIOCKOCTH, PACCTOSIHUE OT MPSAMOM 70 MIIOCKOCTH

35. VYTIIBI B IPOCTPAHCTBE: YIOJl MEKAY MPSIMON U IUNIOCKOCTBIO

36. JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPAaHHOTO yIiia

37. JIByrpaHHBIN yroJl, TMHENHBIN Yrojl ABYTPaHHOTO yIiia

38 [TepnieHIMKYIAPHOCTD rmocxocheﬁ: IIPU3HAK
MEPIEeHIUKYISIPHOCTH JBYX IIOCKOCTEN

39, [leprnieHIUKYISPHOCTD HJIOCKocheI?I: MpU3HAK
MIEPIEHIUKYIIPHOCTH JBYX IUIOCKOCTEN

40, [leprnieHIUKYISPHOCTD HJIOCKocheI?I: MpU3HAK
MEPIEHIUKYJISIPHOCTH JBYX IUIOCKOCTEN

41. TeopeMa 0 TpEX nmepHeHAUKYIApax

42. Teopema o0 Tpéx nmepneHANKyIsIpax

43. Teopema o Tpéx nepneHAuKyIsIpax
KonrponbHas pabora mo temam "llepneHIUKyIIpHOCTDH

44, NpAMBIX W TIOCKOCTeW" W "YTIbl MEXIy NPSMBIMH H
miockocTsaMu"
[Tonsitue MHOTOTpaHHHKA, OCHOBHBIE 3JIEMEHTHI

45. MHOTOTpaHHUKA, BBIIYKJIbIE u HEBBIIYKJIbIE
MHOTOTPaHHUKH; pa3BEPTKAa MHOTOI'PaHHUKA
[Tpusma: N-yronbHas npu3Ma; TpaHU U OCHOBAHUS MIPU3MBI;

46. npsMass M HakJOHHAas TMpu3Mbl; OOKOBas W TOJHas
MTOBEPXHOCTb MPU3MBI

47, [Tapannenenunen, NpAMOYTOJbHBIN MapajuieIeNUIe] U ero

CBOMCTBA
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IIupamupa: n-yrosbHas nupamuaa, rpaHd U OCHOBaHUE

48. UpaMuibl; OOKOBas M TOJHAS IMOBEPXHOCTb MHPAMUJIbBL;
NpaBUJIbHASA U yCeUEHHAs MUPaMUIA
[lpaBuibHBIE MHOTOTPAaHHHKH: TOHSATHE MPAaBUIBHOTO

49, MHOTOTpaHHHMKA; NpaBUJbHAs MpU3Ma U MpaBUIIbHAS
NUpaMu/a; TpaBWIbHAs  TPEYrolibHas MNUpaMUAa U
MIPaBWIbHBIN TeTpadip; KyO

50 [IpencraBienue o MpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
JOJEKadIP U HKOCAIP.
CumMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTEIIHHO

51 TOYKH, TPSMOH, IUIOCKOCTH. IJEMEHTHl CHMMETPUU B
nupamMuax, napasuiesenunenax, MPaBUJIBHBIX
MHOTOI'paHHHKaX

50, Brerlurcnienue  3JE€MEHTOB ~ MHOTOTPAaHHHKOB:  péOpa,
JMaroHallu, yIJibl
[Tnomans GOKOBOW MOBEPXHOCTH U TMOJHON MOBEPXHOCTH

53. MIPSIMON MPU3MBI, TUIOIIA b OCHOBAHUMN, TeOpeMa 0 OOKOBOM
MTOBEPXHOCTHU MPSIMON MPU3MBI
[Inomans OOKOBOW  MOBEPXHOCTH U TOBEPXHOCTH

54, MPaBUJILHON NHUPAMHIBI, TeopeMa O IUIOHaAn OOKOBOM
MOBEPXHOCTU YCEYEHHOU MTUPAMU/IBI

55. KoHTtposbHas paborta o teme "MHororpaHHUKH"

56. [TonsiTue 06 00BEME

o7. O06bEM upamMu/Ibl

58. O0BEM upamMuIbI

59. O0BEM nupamMuIbI

60. O0BEM nupamMuIb!

61. O0BEM pU3MBI

62. O06BEM npu3Mbl

63. O06BEM npu3Mbl

64. KontponbHas padora no reme "O6bEMBI MHOTOIPaHHUKOB"

65, [ToBropenue, oO0oOImIeHHe cuUCTeMaTU3alus  3HAHMH.
[TocTpoeHne ceueHnli B MHOTOTpaHHUKE
[ToBTopenne, o0000mIeHHE  CUCTEMaTU3alUsl  3HAHUH.

66. Brruucnenue paCCTOHHHﬁZ MEXIY JBYMS TOYKaMH, OT
TOYKH JO TPSAMOW, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS MPSIMBIMU

67. Hrorosast koHTpOIBHAsS paboTa
[ToBTopenne, o0000OmIeHNE  CUCTEMaTH3aIUsl  3HAHUH.

68. Brruuciienue yriioB: MeXy CKpEeIIMBAIOIIUMUCS MPSIMbIMH,

MEXIy NPSIMON M IIIOCKOCTBIO, ABYTPAaHHBIX YIJIOB, YIJIOB
MEXKIY INIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME: 68
13 HUX YPOKOB, OTBEJCHHBIX Ha KOHTPOJBHYIO paboTy: 5
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11 KJIACC

Ne Tema ypoka KoJsmn4yecTBO 4acoB Ha
ypoka NpaKkTHYeCKHEe PAGOThI

1 Chepa wu map: UeHTp, paauyc, AUAMETp; IUIOMIAIdb
MOBEPXHOCTHU Cephl

2 B3anmuoe pacnonoxenue cepsl U INIOCKOCTH; KacaTelbHast
IJIOCKOCTH K cdepe; miomaasb chepsl

3 N300paxkenue cdepsl, mapa Ha wiockoctd. CeueHus mapa

4 [ununapuyeckas MOBEPXHOCTb, oOpa3ymoiue
UWIAHAPUYECKONM  MOBEPXHOCTH, OCh  UWJIMHIPUYECKOUN
MOBEPXHOCTHU

5 [{ununaap: ocHOBaHUA M OOKOBas MOBEPXHOCTh, 0Opa3yroias
¥ OCh; IUTONIA/1b OOKOBOM M MOJIHOW MOBEPXHOCTH

6 N3o0pakeHne muianHApPa Ha MIIOCKOCTH. Pa3BEpTka nuauHapa.
Ceuenuss uunuHApa (IUIOCKOCTBIO, MApaJICNIBHON MU
NEPIEeHIUKYJISIPHON OCH LIMJIMHAPA)

7 Konudeckass  TOBEpXHOCTh,  OOpasymoIIHe  KOHHYCCKOMH
MOBEPXHOCTH, OCh U BEPIINHA KOHUYECKOI MOBEPXHOCTH

8 Konyc: ocHOBaHue u BepIinHa, 00pa3yrolas U OCh; IJIOMAIb
OOKOBOH M MOJIHON NOBEPXHOCTH

9 VYceu€HHblil KOHYC: 00pa3yrolue W BBICOTA; OCHOBAaHUSA WU
OOKOBasi MOBEPXHOCTb

10 N300pakeHre KoHyca Ha IUIOCKOCTH. Pa3BépTka KoHyca.
Ceuenust KoHyca (IJIOCKOCTHIO, MapalieIbHOW OCHOBAHUIO, U
IJIOCKOCTBIO, MPOXOJIAIIEH yepe3 BEPIINHY)

1 Kom0Ounanust ten BpaiieHus 1 MHOTOTpaHHUKOB

12 MHororpaHHHK, ONMCAHHBINA O0KOJIO chepsl; chepa, BucaHHAS
B MHOTOTPaHHMK WJIY B TEJIO BPALICHUS

13 [Tonsitue 06 00bEMe. OCHOBHBIE CBOMCTBA 00BEMOB TeN

14 O0BEM IUIMHIpa, KOHYyCa

15 O0bEM 1mapa U mIomaab chepbl

16 [TonoGuble Tena B mpocTpaHcTBe. COOTHOIIEHUS MEXIY
TJIOMIAJIIMU TTIOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI

17 Kontponbnas padota mo remam "Tena Bpamienus" u "O6beMbl

n

TeN

18 BekTop Ha MJI0CKOCTH U B IPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYMTaHUE BEKTOPOB

20 YMHOKEHHE BEKTOpa Ha YNCIIO0

21 Pa3noxenne BekTopa mo TpPEM HEKOMIUIAHAPHBIM BEKTOPaM.
IIpaBuno napasuienenumena

22

Pemrenne 3aga4, CBsA3aHHBIX C IIPUMCHCHHUEM IIpaBUII
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JIEUCTBUN C BEKTOPAMU

23 KoopannaTHO-BEKTOPHBIH METOJ pu pelieHnn
reOMETPUUYECKUX 3aja4

24 [IpsimoyronbHasi cUCTeMa KOOpPAMHAT B  IPOCTPAHCTBE.
Koopaunarsl Bektopa. [Ipocreiimue 3agaun B KOOpAMHATAX

25 VYron mexay Bektopamu. CKallipHOE MTPOU3BEIEHUE BEKTOPOB

26 Brraucnenue yrioB Mexy IpsIMBIMH U TIOCKOCTSIMH

27 Kontponbhaast pabora nmo teme "BekTopsl W KOOpAMHATHI B
npocTpaHcTae”

28 [ToBTOpeHWe, 000OIIEHHE W CHUCTEMAaTH3alusl 3HAHUU.
OcHoBHbIe GUTYpbI, PaKThl, TEOPEMBI Kypca IJIaHUMETPUHU

29 [ToBTOpenue, o0000ImIEHHE U CcUCTEMaTH3alUsl 3HAHUU.
OcHoBHBIE GUTYPHL, (aKThI, TEOPEMBI Kypca IMJIAHUMETPUN

30 [ToBTOpenue, 0000IIEHNE M CHUCTEMAaTU3alUs 3HAHUHA. 3a7aun
TUIAHUMETPUH U METOJIbI UX PEHICHHUS

31 [ToBTOpeHue, 0600IIeHNEe U CUCTeMAaTHU3alMsl 3HaHUH. 3agaun
TUTAHUMETPUH M METOJIbI UX PEIICHHSI

32 [ToBTOpeHWe, 00OOIMIEHHE W CHUCTEMAaTH3alusl 3HAHUU.
OcHoBHbIe GUTYpBI, PaKThI, TEOPEMBI Kypca CTEPEOMETPUN

33 Wrorosast koHTposbHAs paboTa

34

[ToBTOpEeHME, 0000IIEHNE ¥ CUCTEMAaTH3aIUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME:34
13 HUX YPOKOB, OTBEJCHHBIX Ha KOHTPOJBHYIO paboTy: 3
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PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

MNOSICHUTEJIBHAS 3AITUCKA

VYuebHblil Kypc «BeposSiTHOCTH M CTAaTHCTUKa» 0a30BOIO YPOBHS SBISETCS MPOJODKEHUEM U
pa3BUTHEM OJHOMMEHHOTO y4eOHOro Kypca 6a30BOro YpOBHSI OCHOBHOTO 00IIero oOpa3oBaHus. YUeOHBIN
Kypc npeaHasHaueH s GOpMUPOBAHHS Y O0YYAIOIIUXCS CTATUCTUYECKOM KyJIbTYPbl U TOHUMAHUS POJIH
TEOPHH BEPOSTHOCTEH KaK MAaTEMAaTUYECKOTO MHCTPYMEHTA Ul U3yYCHHS CIy4ailHBIX COOBITHH, BETUYUH
u rnpoueccoB. [Ipu m3yueHnn y4eOHOro Kypca 0OOTamiaroTcsl MpeiCcTaBIeHUs] 00ydJaloMMXCsl 0 METoJax
UCCIICIOBAaHUS M3MEHYMBOIO MHpA, Pa3BUBACTCA MOHMMAHUE 3HAYMMOCTU M OOIIHOCTH MaTeMaTHYECKUX
METO/IOB TIO3HAHUS KaK HEOThEMJIEMOM YacTH COBPEMEHHOTO €CTECTBEHHO-HAYYHOTO MUPOBO33PECHHUSI.

Conepkanne y4eOHOrO Kypca HAIllpaBiICHO Ha 3aKpeIUICHWE 3HAHWI, MOJTYYEHHBIX NPU H3YUYCHHU
Kypca Ha YpOBHE OCHOBHOTO OOLIero oOpa3oBaHWs, U Ha Pa3BUTHE NPEACTABICHUH O CIy4alHBIX
BEJIMYMHAX W B3aMMOCBS3AX MEXKAY HUMH Ha BaKHBIX INpPHUMeEpax, CIOKEThl KOTOPBIX MMOYSPHHYTHI U3
OKpyXarouiero mupa. B pesymprare y oOyd4arommxcs JOJDKHO C(HOPMUPOBATHCS MPEACTaBICHHE O
HanOosee YHNOTPEOUTENBHBIX W OOIIMX MaTeMaTH4YeCKUX MOJENSAX, HCIIOJIB3YEMBIX JUIS OIHCAHHS
AQHTPONIOMETPUYECKUX M JeMOrpadHMueCKUX BEIUYWH, MOTPEIIHOCTEH B PAa3IUYHOrO Poja M3MEPEHUSX,
JUTUTEIBHOCTH OE30TKa3HOH pPabOThl TEXHHYECKUX YCTPOWCTB, XapaKTEPUCTUK MACCOBBIX SIBICHHH W
IIPOLIECCOB B OOIIECTBE.

B cooTBeTcTBHU C yKa3aHHBIMHU LEJISIMHU B CTPYKTYpe y4eOHOro Kypca «BeposTHOCTb U CTaTUCTHKA
JUISL YPOBHSI CpefHEero oOmero oOpa3oBaHHs Ha 0a30BOM YpPOBHE BBIJCICHBI CIEIYIOUIHE OCHOBHBIC
cojepxarenbHble JMHUM: «CiydaiiHble COOBITHS M BEpOSTHOCTH», «CilyyailHble BEIMYMHBI U 3aKOH
OOJIBIINX YHCEID).

Ba)KHyIO qacCTb y‘-I€6HOFO KypCa 3aHUMACT MHIYUYCHHUC TCOMCTPUUCCKOIO 1 OMHOMHAIBHOI'O
paCHpeIleJ'ICHI/Iﬁ U 3HAKOMCTBO C HUX HCINPCPBIBHBIMU aHAJIOraMM — IIOKa3aTCJIIbHBIM W HOPMaJlbHbIM
pacrpeneneHus I MHy.

Copepxannie nuHM «CiTydaifHble COOBITUSI M BEPOSITHOCTU» CIYXKHT OCHOBOH JUIsl (hopMHUpOBaHUS
MPEJCTABICHUN O PaCIpeeICHUH BEPOATHOCTEN MEXKy 3HAUEHUSIMU CIIy4allHbIX BEJIMYMH, a TAKXKe 3Ta
JTUHUS HEoOXoauMa Kak 0aza JUIsg W3YYeHHUs 3aKOHa OOJBIIMX 4Yhcel — (YHIAaMEHTAIBHOTO 3aKOHa,
JEHCTBYIONIETO B MPUPOJE W OOIIECTBE W WUMEIOMIEr0 MaTeMaTHYecKyro dopManm3anuio. CaM 3aKoH
OOJBIIMX YHCET TpeyIaracTcs B O3HAKOMHTEIBHOW (OopMEe ¢ MHHHMAIBHBIM HCIIOJIb30BAHUEM
MaTeMaTU4ecKoro opmaansma.

Tembl, CBs3aHHBIE C HENPEPHIBHBIMU CIYYalHBIMH BETHMYMHAMH, aKIEHTUPYIOT BHHMMaHUE
00y4JaromMXCcsl Ha ONUCAHUU M W3YYCHUU CIIYYaWHBIX SBICHHA C TMOMOIIBIO HEMPEPHIBHBIX (YHKIIHIA.
OcHOBHOE BHHMAaHHME YACNAETCS TIOKa3aTeNIbHOMY ¥ HOPMAJIbHOMY paclpeieNeHus M, MpH ITOM
MpeoiaraeTcs 03HAKOMUTENIBHOE H3yUYeHUE MaTepuaia 0e3 10Ka3aTeNbCTB, MPUMEHIEMbIX (DaKTOB.

OOmree dYWCIO YacoB, PEKOMEHJOBAHHBIX I HM3ydeHHS YydeOHOTro Kypca «BeposSTHOCTh
craTuctukay — 68 gacoB: B 10 kmacce — 34 yvaca (1 ygac B Hepemo), B 11 kxmacce — 34 gaca (1 4gac B
HEJIEIIO).

52



COJAEP)KAHUE OBYYEHUA

10 KUIACC

[IpencraBieHre AaHHBIX C MMOMOIMIBIO Tadbmui u auarpamMMm. CpenHee apudmernueckoe, MeauaHa,
HauOosblllee W HauMEHbIEe 3HAYEHUS, pa3Max, AUCIEPCHS M CTaHJIAPTHOE OTKIOHEHHE YHCIIOBBIX
HaOOPOB.

Ciy4aifHbIe SKCIIEPUMEHTHI (OTBITHI) M CIIyYaiiHbIE COOBITHS. DJIEMEHTapHbIE COOBITHS (MCXOJBI).
BepositHOCTh cityyaitHOTO COOBITHS. BIM30CTh 4acTOTHI M BEPOSATHOCTH cOObITHNA. CiydaifHbIe OIBITHI C
PaBHOBO3MOHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposTHOCTU COOBITHII B OMBITAX ¢ PABHOBO3MOKHBIMH
3IIEMEHTAPHBIMH COOBITUSIMH.

Omnepanuu HaJl COOBITHSAMU: NIepecedeHre, 00beIMHEHUE, TPOTUBOMOIOXKHBIE COOBITHS. J(narpaMMbl
Oitniepa. ®opmyia cioKeHUsI BEpOATHOCTEH.

YcnoBHAs BEPOATHOCTh. Y MHOXKEHUE BEPOATHOCTEN. JlepeBo cirydallHOro skcrnepumenta. Popmyia
MOJTHOM BepOSITHOCTH. He3aBucHMBbIe COOBITHS.

KombOunaropuoe mnpaBuno ymHoxeHus. llepectanoBku wu dakropuan. Yucino codeTaHUU.
Tpeyronsauk [Tackans. @opmyna 6maoma HeroToHa.

bunapHbili cnyyaiiHblii ONBIT (HUCIIBITaHUE), yclieX W Heynada. HesaBucumblie ucnbiTanus. Cepust
HE3aBUCHUMBIX UCIBITAHUH /10 TIepBOro ycrexa. Cepusi HE3aBUCHMBIX UCIIBITaHUIN bepHyu.

Cnyuaitnas BenuuuHa. Pacnpenenenune BeposTHOcTel. [uarpamma pacnpenenenus. I[Ipumepsr
pacrpeneneHuii, B TOM YHCiIe, TeOMETPHUECKOe U ONHOMHUAIBHOE.

11 KUIIACC

UucnoBele XapaKTEPUCTUKHU CIIy4alHBbIX BEJIMYMH: MAaTEMAaTHUYECKOE OXKUJAHHUE, IUCIIEPCHUS U
CTaHJIAPTHOE OTKJIOHEHUWE. [[pruMepsl MpUMEHEHUs] MATEMAaTUYECKOTO OXKHUJAaHMS, B TOM YHCIE B 3a7adyax
U3 TOBCEJHEBHOW JKM3HM. MaremMaTH4eckoe OXHAaHhe OWHApPHOW  CIy4ailHONH  BETWYHHBI.
MaremaTrueckoe O0XUIJAHUE CYMMBbI CIYyYalHBIX BEIWYMH. MaremMaThdecKoe OXUAAHWE WU JUCIIEPCHUS
T€OMETPUUYECKOTO M OMHOMHAIILHOTO PACTIPEIEICHUN.

3aKkoH OOJBIIMX YHCEI M €ro pojib B Hayke, NpUpoje U obmecTBe. BriOOpOUHBI MeTOn
HCCJIeIOBaHUM.

[Ipumepsl HENPEpBIBHBIX CIy4YalWHBIX BeNW4YWH. [loHSTHE O MUIOTHOCTH pacrpeaesieHus. 3aaadd,
MIPUBOISIIME K HOPMAJILHOMY pacrpeneneHuro. [lonsarue 0 HopMaabHOM paclpeIeeHUH.
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INPEJIMETHBIE PE3YJIBTATbBI

K koniy o0y4enus B 10 kjiacce 00y4Jarommics MOIYYUT CISAYIOIINAE TPEAMETHBIC PE3yJIbTaThI:
YUTaTb U CTPOUTH Ta6HI/ILIBI " JuarpaMMbl,

ONEPHPOBATh TOHATHSAMH: CpeaHee apudmMeTrHdeckoe, MeauaHa, HauOoJblIee, HaMMEHbIIIEEe
3HAYCHHUC, pa3Max MAaCCHUBa YUCJIOBLIX JAHHBIX;

OTIEPUPOBATH MOHITUSAMU: CIIyYalHBIA SKCIEPUMEHT (OMBIT) U CIIy4allHOE COOBITHE, JIEMEHTApHOE
coObITHE (2JIEMEHTAPHBIM HMCXOJ) CIYy4allHOIO OIIbITa, HAXOAWUTh BEPOSTHOCTU B OIBITax C
PaBHOBO3MOXHBIMH CIIy4allHBIMH COOBITHSIMH, HAXOJWTh W CPaBHHBATh BEPOSTHOCTU COOBITHI B
HN3YUCHHBIX cnyqaf/’leIx OKCIICPUMCHTAX,

HaXOJUTh U (HOPMYJIHPOBATH COOBITHS: TEPECceYCHNE U OOBEAMHEHHUE JaHHBIX COOBITHI, COOBITHE,
MPOTUBOIOJIOKHOE JAaHHOMY COOBITHIO, IMOJIb30BAThCA aUarpamMmamu Jiiepa U GOpMYION CIOKEHUS
BEPOSITHOCTEW MPHU PEUICHUU 3alla4; OIEPHPOBATH IMOHSTUSMHU: YCIOBHAs BEPOSATHOCTh, HE3aBUCHMBIC
COOBITHSI, HAXOJUTh BEPOSITHOCTH C IOMOUIbIO IMPaBUJIa YMHOKEHHUS, C IOMOIIBIO JIepeBa CIy4ailHOTrO
OTIBITA;

IIPUMEHSTh KOMOMHATOPHOE IIPABUJIO YMHOKEHUS IPU PELLIEHUH 33/1a4;

OIIEPUPOBATh TOHSATHSMH: HCIIBITAHUE, HE3aBUCHMBIC HCIIBITAHUS, CEPHUS MHCIBITAHHH, ycleX |
HEyaa4da, HAXOJUTb BCPOATHOCTH CO6I>ITI/II>'I B CCPHUU HCE3aBUCHUMBIX HCHBITaHUU A0 IIEpBOro ycrexa,
HAXOJIUTh BEPOSTHOCTH COOBITUI B CEPUH UCTIBITAHUN bepHyIum;

OIIEPUPOBATh TIOHATHUSMHU: CIIy4ailHas BEIWYHMHA, PACIPEICICHHE BEPOSTHOCTESH, Iauarpamma
pacripeiesieHusl.

K xonity 00yuenus B 11 kjacce o0yqaronIMicss OJIYIUT CIASAYIOIINE MPEIMETHBIE Pe3yIbTaThI:

CpaBHUBATh BEPOSATHOCTH 3HAUCHHWH CIIy4allHOW BEJIMYHMHBI IO PACIPEICICHUIO WM C TOMOIIBO
TUarpamm;

OIIEPUPOBATH TIOHATHEM MAaTEMaTHYECKOTO OKUIAHUS, IPUBOJUTH IPUMEPHI, KaK IPHUMEHSCTCS

MaTeMaTHu4dYCCKOEC OXXHNaaHue CﬂyqaﬁHOﬁ BCIIMYNHBI HaXO0OUuTh MaTEMATHUYCCKOC
OKUJIaHHE 110 TaHHOMY pacIpeielIeHHIO;

MUMETH MPEICTABIICHUE O 3aKOHE OOJIBIINX YHCET,

METh MPEJICTABICHNE O HOPMaJIbHOM pacrpeaeeHIH.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pazgena KouaudecTrBo OcHoBHoOe coaepKaHue OcHoBHbIE BH/bI 1eSITeIbHOCTH 00y4Yal0IIMXCSl
n/n (Tembl) Kypca 4acoB
1. |IlpeacraBneHue HaHHBIX U 4 [TpencraBieHne JaHHBIX ¢ HOMOILBIO TAOIMIL U H3Baexkats nHpopManmIo u3 Tabiaull U JUarpamm,
onucareiabHasi CTAaTUCTHKA nuarpamm. Cpennee apuMeTHUECKOe, MEIMaHa, | MCMOJb30BAaTh TAaOMUIBI ¥ JUArpaMMbl  JUIS
HauOoJIbIlIee M HAUMEHbLIIee 3HaYeHus, pa3Max, IIPEICTaBICHUS CTaTUCTUYECKUX JIAaHHBIX.
JUCIepCusl, CTAaHIapTHOE OTKJIOHEHHE YiCcIoBbIX | HaxoauTb OIKCATENIbHbIE XapaKTepUCTUKU
HaboOpoB JIAaHHBIX.
BbiiBUraTh, KPHUTHKOBATH rUNnoTe3bl O
XapakTepe CIly4aiiHON MU3MEHYMBOCTU u
omnpenensomux ee hakropax
2.  (Cayuaiinble OTIBITHI u 3 CnyuyaiiHple  DKCIEPHUMEHTBI (onBITHI) U | BelaeassTh Ha mpuMepax ciiyyaiiHble COObITHS B
CIIy4aiiHble COOBITHS, OIBITHI CIIy4aiiHbIe COOBITHSI. ONMCAHHOM CIIy4YalfHOM OIIBITE.
C PaBHOBO3MOKHBIMU DneMeHTapHble COOBITHS (MCXOIbI). ®opMyJIMPOBATH YCIOBUS IIPOBEAECHUS CIIy4aliHOTO
3JIEMEHTapHBIMU UCXOJAAMU BeposTHOCTb ciryyaltHOTO COOBITHSI. OTIBITA.
BeposiTHOCTH cOOBITHI B OIIBITaX € HaxoauTh BEpOSITHOCTH COOBITHI B OIBITAX C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU PaBHOBO3MOXHBIMU UCXOJaMH.
COOBITUSIMH. MopenupoBaThb OIBITHI
[TpakTrueckas pabora C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU UCXOJaMH B
XOJIe TPAKTUYECKON paboThI
3. Omepanuu HaJ COOBITHIMH, 3 Onepanuu Haa COOBITUSAMMU: Hcnonb3oBath 1uarpaMmel Diifiepa U CII0BECHOE
CJI0KEHHE BEPOATHOCTEN nepeceueHne, 00beTMHEHUE COOBITHIA, onucaHue coObITUil U1 HOPMYITUPOBKH U
MIPOTUBONOJOXKHBIE cOObITH. [lnarpammsl Diinepa. n300pakeHUs 00beTMHEHUS U TepeceUeHus: COOBITHM.
dopmyIa CI0KEHUs BEPOATHOCTEN Pemats 3a1a4u ¢ HCrob30BaHUEM (POPMYITBI
CJI0’KEHHUSI BEPOATHOCTEN
4.  |YcnoBHas BEpOSITHOCTb, 6 VY cioBHas BEPOATHOCTb. Y MHO)KEHHE Pemars 3aauM Ha HaXO0XJIEHHUE BEPOSATHOCTEN
JIEPEBO CIYYAHOTO OMBITA, BEpOATHOCTEM. JlepeBo CiiydyaiiHOTO COOBITHH, B TOM YHCII€ YCIOBHBIX C TIOMOIIBIO
¢dbopmya noaHoH 9KCIIEPUMEHTA. JIEpEBa CIy4YailHOrO OIbITA.
BEPOATHOCTH U dopmyna noaHoM BepoaTHOCTH. HezaBucumele OnpenensiTb HE3aBUCUMOCTh COOBITUN TIO (opMylie
HE3aBUCHUMOCTb COOBITUI COOBITHS Y 110 OpraHu3aly CIy4yaliHOro OIbITa
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S. DneMeHTHl KOMOMHATOPUKH 4 KomOunaTopHOE MPaBUIO YMHOKEHHUS. HUcnonb3oBarh  MpaBWIO  YMHOXEHUS A
[lepectanoBku u dakropua. MEPEUYUCIICHUs COOBITUH B CIIy4ailHOM OIBITE.
Yucno couyeraHuil. [oab3oBaTbest  GOPMYIOH UM TPEYTOJIBHUKOM
Tpeyronsuuk Ilackans. @opmyna OnHOMa [Tackansa st ompeAesneHus Yuciia CoYeTaHui
Herorona
6. |Cepuu mociemnoBaTeIbHbIX 3 bunapHbIl cIy4alHBIN ONBIT (MCHIBITAHKE), ycrieX | Pa30MBaTh CIOKHBIE SKCIIEPUMEHTHI Ha OTJIEJIbHbBIC
VCIIBITAHUIN U Hey/Jaya. UCIIBITAHUS.
HesaBucnumeble ucnpiTanus. OcBanBathb MOHATHA: UCIIBITaHHE, cepust
Cepus HE3aBUCUMBIX UCIBITAHUM J10 IEPBOTO HE3aBHCHUMBbIX UCIIBITAHUH.
ycnexa. IIpuBoauTH MpUMeEPBI CEPUI HE3ABUCUMBIX
Cepus He3aBUCUMBIX UCTbITaHUI bepHyim. UCIIBITAaHUN.
[IpakTuueckas paboTa ¢ UCIOIb30BAHUEM PemaTh 3a1a4umM Ha IOMCK BEPOSITHOCTEM
AJEKTPOHHBIX TaOJIHNIL COOBITHI B CEpUM UCIIBITAHUN JIO IEPBOTO ycrexa
U B cepusix ucnblTanuii bepuymiu.
H3yuathb B X01€ NpaKkTH4eCKOH padoThI C
MCIOJIb30BaHUEM DJIEKTPOHHBIX TAOIHIL
BEPOATHOCTH COOBITUI B CEPUAX HE3aBUCUMBIX
HCIIBITAHUI
7.  |CimyualiHble BETUYHUHBI 6 CrnyyaitHasi BeTM4YHMHA. OcBauBaTh NOHATHSA: CIIydaliHas BEJIINYNHA,
U pacIlpeneacHus Pacrnipenienenne BEposSITHOCTEM. pacripeniesieHue, Tabauia pacupeaeneHus, Auarpamma
Huarpamma pacnpenenenus. Cymma u pacnpeeneHus.
IIPOU3BE/ICHUE CIIyYallHbIX BEJIMYNH IIpuBoaMTHL IPUMeEPBI paclpeneIcHHil, B TOM
[Ipumeps! pacnpesesneHnii, B TOM 4Hciie quclie TEOMETPUYECKOTO0 U OUHOMHUAIBHOTO.
reOMEeTPHUECKOe U OMHOMHUAIBHOE CpaBHuBaTB pacnpeeieHus CllydailHbIX BEJIUYNH
Haxoauth 3HaueHNs CyMMBI U IPOU3BEICHUS
CIIy4alHbIX BEJIMYHH.
CTpouth M pacno3HaBaTh I'€OMETPUYECKOE U
OMHOMMAJIBHOE paclpeieieHue
8.  [loTopenue, 0600mICHHE, OmnncarenpHas cratuctruka. Cinyyaiineie onbITel 1 | [IoBTOPATH N3yueHHOE
CUCTEMAaTH3alysl 3HAaHUH BEPOSATHOCTH CIy4alHBIX cOObITHIA. Onepanuu U BBICTPaNBaTh CUCTEMY 3HAHUI
HaJl COOBITUSIMU. DIIEMEHTH KOMOMHATOPUKH,
CEpUHU HE3aBHCHUMBIX UCIIBITAHUN
OBLIEE KOJIMYECTBO YACOB 34

I10 ITPOT'PAMME
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11 KUIIACC

Ne HaumenoBanue pazgena KouaudecTrBo OcHoBHoOe coaepkaHue OcHoBHbIE BH/bI 1eSITeIbHOCTH 00y4Yal0IIMXCsl
n/n (Tembl) Kypca 4acoB
1. | MaremaTnueckoe 0KuaaHue 4 [TpuMepbl IpUMEHEHUs] MaTEMAaTHYECKOTI 0 OcBanBaTh [OHATHE MAaTEMATUYECKOTO OXKHJIAaHHSL.
CIIy4yallHOH! BEJIUYMHBI 0’KHJaHUS (CTpaxoBaHUE, JOTEPES]). IIpuBoauTH u o0cyK1aTh IIPUMEPBI
MaremaTHueckoe 0’KU1aHue CyMMBbI CITy4aiHbIX IPUMEHEHUs MaTEMaTHUECKOTO OKUAAHUS.
BEJIMYMH. BoruncasaTe MaTeMaTH4YECKOE OKUIAHHE.
MaremaTnueckoe 0’Ku1aHue reOMeTPUIECKOTro Hcnoab3oBaTh NOHATHE MaTEMaTHYECKOTO
1 OMHOMHUAJIBHOTO pacIpeaesieHIH OXKUJAHUSI M €ro CBOMCTBA IPU PEIIECHUU
3ajau.
Haxoautb 1o U3BECTHBIM dopmynam
MaTeMaTHYeCKOe OKUAAHHE CYMMBI CIIydyaliHBIX
BEJIMYUH.
Haxoantb o U3BECTHBIM bopmynam
MaTeMaTUYeCKUe  OXKHUJAAHUA CITy4YaiHbIX
BEIMYMH,  HMEIOIUX  TE€OMETPUYECKOE U
OMHOMUAIBHOE pacIpeieIeHHs
2. | lucniepcust u cTanapTHOE 4 Jucnepcus U CTaHJapTHOE OTKIOHEHHUE. OcBauBaTp NOHATUA: JUCIEPCUS, CTaHAAPTHOE
OTKJIOHEHHE CITy4ailHOU Jucnepcruu reoMeTpuyeckoro 1 OMHOMHUAIBHOTO OTKJIOHEHHE CIIy4ailHOW BEJIMYNHBI.
BEJIMYUHBI pactipenenenus. Ilpaktudeckas pabora c Haxoautp gucnepcuro 1O  pacHpelesICHHUIO.
UCIIOJIb30BAaHUEM 3JIEKTPOHHBIX TaOIUI] Haxogute 10  U3BECTHBIM bopmynam
JMCTIEPCHUI0 T€OMETPUYECKOr0 U OMHOMHUAIIBHOTO
pacmpeneneHus, B TOM YHCI€ B  XOJ€
MPaKTUYECKOW  paboThl €  HCIOJIB30BAHHEM
AJIEKTPOHHBIX TAOJIHUII
3. | 3aKkoH OONBIINX YHCEI 3 3akoH OonbIMX yKcen. BeiOopouHsblilt MeTon 3HAKOMHUTBCS C BEIOOPOYHBIM METOJIOM

uccinenoanuil. IlpakTuueckas pabdota ¢
HCIIOJIB30BAHHUEM JJICKTPOHHBIX Ta6J'II/II_I

HCCIIE0BAHUS COBOKYITHOCTH JTaHHBIX.
H3yuarsb B X07€ MpakTU4eCKON paboTHI C
WCIOJIb30BAHHUEM 3JIEKTPOHHBIX TAaOJIUI IPUMEHEHUE
BBIOOPOYHOIO METO/A UCCIIEOBAHMS
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4. | HenpepbIBHbIE CllyyaliHbIE
BEJIMYUHBI (pacipeneseHus )

IIpuMepsl HENIPEPBIBHBIX CIIyYalHbIX BEJIUYUH.
@OyHKIUS ITIOTHOCTH paclpeieeHus.
PaBHOMEpHOE pacnpeneneHue u ero CBOMCTBa

OcBanBaTh MOHATHS: HETIPEPHIBHAS CITy4yaiiHas
BEJIMYMHA, HETIPEPHIBHOE pacipeaesieHue, GyHKIs
IJIOTHOCTH BEPOSITHOCTH.

IIpuBOAUTH TPUMEPHI HETTPEPHIBHBIX CITYYANHBIX
BEJIMYHH.

HaxoanTh BEpOATHOCTH COOBITHI TIO JaHHOM
(YHKIIUY TUIOTHOCTH, B TOM YHCJIE PABHOMEPHOTO
pacrpeeneHus

5. HopwmanbHOe pacmpeneneHue 2 3amauu, NPUBOIAIINE K HOPMATHHOMY OcBauBaTh MOHATHUS: HOPMAIBHOE pacIpeieieHue.

pacmpeeNeHuIo. BbigeasiTh 10 ONMUCAaHUIO ClTy4YallHbIE BETUYHHBI,

OyHKIHSI ITIOTHOCTH U CBOMCTBA HOPMAJILHOTO pacrpenenieHHbIe 110 HOPMaJIbHOMY 3aKOHY.

pacnpezeneHusl. IIpuBoANTH MPUMePHI 33124, IPUBOIALINX K

[TpakTnyeckas paboTa ¢ UCIOIB30BAHUEM HOPMaJIbHOMY PacIpeIeIICHUIO.

ANEKTPOHHBIX TaOJIHIL HaxoauThb 4ncioBbIe XapaKTEPUCTUKH
HOPMAaJIbHOTO paclpeAesieHus 10 H3BECTHBIM
dhopmynam.
Pemathb 3a7a49u, CBSI3aHHBIC C TPUMECHEHUEM
CBOMCTB HOPMAJBLHOTO paclpeeNieHni, B TOM
YHCIIe C MCTIOJIb30BaHUEM DIIEKTPOHHBIX TAOIHIT

6. [loBTOpeHue, 06001IEHNE 19 [IpencraBieHue qJaHHBIX ¢ TOMOIIBIO TAOIUIT U [ToBTOPSTH N3yUEHHOE U BHICTPAUBATH CHCTEMY
W CHCTeMATH3allus 3HAHUI JUarpamm, onucarenbHasi CTaTUCTUKA, OTIBITHI C SHAHUH

PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU

COOBITUSIMU, BBIUMCIICHHE BEPOSATHOCTEH

COOBITHH ¢ TpUMEHEHnEM (GopMya 1

rpaduuecKkux MeToA0B (KOOpAHHATHAS MpsiMas,

JepeBo, nuarpamma Jiiepa), ciaydaiiHbie

BETTMYMHBI M pacTpe/ielieHus], MAaTeMaTHIeCKOe

0KUJAHUE CIYYallHON BEIMYHUHBI

OBIIEE KOJIMYECTBO YACOB 34

1O ITPOI'PAMME
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KosnyecTBo 4acoB Ha
ypoka NnpaKTH4YecKue padoTsl

1 [IpencraBnenne JaHHBIX ¢ TOMOIIBIO TAOJIHII U TUarpaMm

2 Cpennee apudmeTndeckoe, MeauaHa, HaubOoiblIee U
HauMEHbIIIEEe 3HAYECHUsI, pa3Max, JUCIEPCUs], CTaHIapTHOE
OTKJIOHEHHUE YUCIIOBBIX HAOOPOB

3 Cpennee apudmeTnueckoe, MenuaHa, HauOoybliee U
HauMEHbIIIEEe 3HAYECHUsI, pa3Max, JUCIEPCUs], CTaHIapTHOE
OTKJIOHEHHE YUCIIOBBIX HAOOPOB

4 Cpennee apudmeTHdeckoe, MeaWaHa, HauOoybIIee U
HauMEHbIlIEEe 3HAYECHUsI, pa3Max, JUCIEPCUsl, CTaHIapTHOE
OTKJIOHEHHE YUCIIOBbIX HAOOPOB

3) CrnyyailHble SKCIIEpUMEHTHl (ONBITBI) M  CiIy4ailHble
COOBITHS. DIIEMEHTapHBIE COOBITUS (MCXO/IbI)

6 BepositHocTes  ciydaitHoro — coObiTusi.  BepostHoctu
COOBITHI B OIBITaX C PABHOBO3MOKHBIMHU 3JIEMEHTaPHBIMU
COOBITUSIMU

7 BepositHoCcTh cityuaiiHoro coobiTus. [Ipaktuueckas pabora 1

8 Omneparuu HajJ COOBITHSMU: TEpECEUYCHHUE, O0BEAMHEHUE
COOBITHH, TPOTUBOMOJIOXKHBIE COOBITHS. JluarpaMmbl
Ditnepa

9 Omneparuu HajJ COOBITHSMU: TIEPECEUCHHE, O0BEIUMHEHHE
COOBITHH, TPOTUBOMOJIOXKHBIE COOBITHS.  JluarpaMmbl
Olinepa

10 dopmyia CIOKEHHS BEPOSATHOCTEH

11 VYcnoBHas  BEpPOSTHOCTb. YMHOXEHUE  BEPOSTHOCTEH.
JlepeBo cny4ailHOTO SKCIIEpUMEHTA

12 VYcnoBHas  BEpPOSTHOCTb. YMHOXEHUE  BEPOSTHOCTEH.
JlepeBo cny4ailHOTO SKCIIEpUMEHTA

13 VYcnoBHas BEpPOSITHOCTb. YMHOXEHUE BEPOSTHOCTEH.
JlepeBo cny4ailHOTO SKCIIEpUMEHTa

14 dopMyIa MOJHON BEPOATHOCTH

15 dopMyna MOTHON BEPOATHOCTH

16 dopMyia moaHOM BepoATHOCTH. HezaBucumblie COOBITHS

17 KonTponbhas padbora

18 KomOnHaTOpHOE MPaBUIIO YMHOKEHUS

19 [epecTanoBku 1 pakTopuan

20 Ywmcro couetaHuit

21 Tpeyronbuuk Ilackans. @opmyna bunoma HeroToHa

22 bunapuplli CTy4aiiHBI ONBIT (WCHBITAHUE), yCIEX U

HEyaaya. HezaBucumble HCIIBITAHMHS. Cepm[ HE3aBUCHUMBIX
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UCIIBITaHUH 10 IIEPBOTO yCIiexa

23 Cepus He3aBUCUMBIX HcTbITaHUM bepHym

24 Cepus He3aBUCUMBIX ucnbITanuid. [IpakTuyeckas padora ¢
MCIIOJIb30BaHUEM 3JIEKTPOHHBIX TaOIHUIY

25 CrnyuaitHasi BeTUIrHA

26 Pacnipenencuue BEPOSTHOCTEH. Juarpamma
pacmpeaeneHus

27 CyMMa U nipou3BeIeHUE C1y4yalHbIX BEJIMUYUH

28 CymMa ¥ Ipou3BeICHHUE CITYYaHBIX BETMIHH

29 [Ipumeps! pacnpeneseHnii, B TOM YHUCII€ TEOMETPUUECKOE U
OMHOMUAIBHOE

30 [Ipumepsl pactipeiesieHuid, B TOM YHCIIe TEOMETPUUECKOE U
OMHOMHUAITBHOE

31 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH

32 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH

33 Hroroast koHTpoIbHAs paboTa

34 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATU3AIMS 3HAHUH

OBLIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME: 34
W3 HUX YPOKOB, OTBEJCHHBIX Ha KOHTPOJIbHYIO paboTy: 2
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11 KJIACC

No Tema ypoxka KonnuectBo 4acoB Ha
ypoka NPAaKTUYECKHE PAOOTHI
1. IToBTOpenue, o0oOmeHWe, CcUCTEMaTU3alus  3HAHH.
CrnydvaiiHple ONBITHI M BEPOSTHOCTH CIIyYaHHBIX COOBITHIA.
CepuH HE3aBUCHMBIX UCIIBITAHUN
2. [loBropenue, o0000ImIeHNe, cHUCTEMAaTU3alUsl  3HAHUH.
Ciy4aifHbIe OMBITHI M BEPOSTHOCTH CIyYaWHBIX COOBITHMA.
Cepuu HE3aBUCHMBIX UCTIBITAHUI
3. IToBTOpenue, o0oOmEeHne, CcUCTEMaTH3alus  3HAHH.
CrnydvaiiHple ONBITHI M BEPOSTHOCTH CIIyYalHBIX COOBITHIA.
CepuH HE3aBUCHMBIX UCIIBITAHUN
4. [loBropenue, o0000ImIeHNe, cHUCTEMAaTU3alUsl  3HAHUH.
CnyyaiiHbple ONBITBI U BEPOSATHOCTH CIIyYalHBIX COOBITHI.
Cepun HE3aBUCHMBIX UCIIBITAHUI
S. [Ipumepbl NpPUMEHEHUS MaTEMaTHYECKOro  OXKHIaHHs
(cTpaxoBaHue, JoTEpES)
6. MareMaTHYeCKOe 0KUIaHUE CYMMBI CITyYaiHbIX BEIMYHH
7. MaremaTnueckoe  OXHUJAaHME  TI'€OMETPUYECKOro U 1
OMHOMHUAIBHOIO pacnpeaeaeHuil
8. MaremaTnueckoe  OXHJAaHME  TI'€OMETPUYECKOro U
OMHOMHUAIBHOIO pacnpeaeaeHuil
9. Jlucniepcus ¥ cTaHAapTHOE OTKJIIOHEHUE
10. Jlucriepcusi M CTaHAAPTHOE OTKJIIOHEHUE
11. Jucnepcun r€OMETPUUYECKOTO u OMHOMHAIIBHOTO
pacnpeeneHus
12. [IpakTnueckass paboTra C MCHOIB30BAHUEM 3IIEKTPOHHBIX 1
Ta0JIUILL
13. 3akoH 0ospIINX yKcen. BoIOOpOUHBI METOT MCCIIEIOBaHUM
14. 3akoH 0oNbIINX Yrcen. BeIOOpOUHBIM METO1 MCCIIeIOBaHUI
15. [IpakTnueckass paboTra C MCHOIB30BAHUEM 3IJIEKTPOHHBIX 1
TaOJIUILL
16. Wroroast koHTpopHas paboTa
17. [TpumMepbl HeNpephIBHBIX CIydaiHbIX BeMUYMH. DyHKIHS
IUIOTHOCTHU pactipeseneHus. PaBHoMepHoe pacnpeenenue u
€ro CBOMCTBA
18. [IpuMepsl HENpPEpBIBHBIX CIIy4alHBIX BeIW4YUH. DyHKIHS
IUIOTHOCTHU paciipenesieHus. PaBHoMepHOe pacnpeneneHue u
€ro CBOMCTBA
19. 3amaun, TPHUBOSIIME K HOPMAIBLHOMY pacHpeIelCHHO.
@OyHKIMS  [UIOTHOCTH M CBOWCTBA  HOPMAaJIbHOTO
pacnpezeneHus
20. [IpakTuyeckas paboTa ¢ HCHOIB30BAHUEM AIIEKTPOHHBIX 1
TabJIUIL
21. [ToBropenue, o00600meHMEe W CUCTeMaTH3alMs 3HAHUH.
OnucarenpHas CTaTHCTHKA
22. [ToBropenue, o00600meHHMEe W CcUCTeMaTH3alMs 3HAHUH.
OnncarenpHas CTaTHCTHKA
23. [loBropenue, o00600meHHMEe W CcUCTeMaTH3alMs 3HAHUH.
OnBITH C pABHOBO3MOYKHBIMH JIEMEHTAPHBIMU COOBITHSIMA
24. [ToBropenue, o00600mIeHHMEe W CUCTeMaTH3alMs 3HAHUH.

OMBITEI C PABHOBO3MOXHBIMHU 3JICMCHTAPHBIMU COOBITUSIMHU
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25.

[ToBTOpeHue, 0000IMICHNE W CHUCTEMaTH3alMs 3HAHHI.
Boruucnenue BepoATHOCTEH COOBITUH C MpPUMEHEHHEM
dopMyn u rpapuueckux METOA0B (KOOpAWHATHAs MpsiMas,
JIepeBo, quarpamMma Jusepa)

26.

[loBropenue, o0000LmeHME W CUCTEMaTH3alMs 3HAHUH.
Boruucnenue BepoATHOCTEH COOBITUH C MpUMEHEHHEM
bopmyn u rpaguuecKkux MeToAOB (KOOpAMHATHAs IMpsmasd,
JIepeBo, quarpamMma Jusepa)

217.

[loBropenue, o0000LmeHHME W CcUCTEMaTH3alMs 3HAHUM.
Boruucnenue BepoATHOCTEH COOBITUH C MpUMEHEHHEM
bopmyn u rpadguueckux MeToAOB (KOOpAMHATHAs IMpsmasd,
JIepeBo, TuarpamMma Jusepa)

28.

[loBropenue, o0000LmeHME W CcUCTEMaTH3alMs 3HAHUH.
Boruucnenue BepoATHOCTEH COOBITUH C  MpPUMEHEHHEM
bopmyn u rpaguuecKkux MeTOoAOB (KOOpAMHATHAs IMpsmasd,
JIEpEeBO, TuarpaMmma Jusepa)

29.

IToBTOpeHue, 0000IICHHME W CHUCTEMaTH3alMs 3HAHHM.
CiyqaifHble BEJIMYUHBI M paclpeiesICHUs

30.

[loBropenue, o00600mEeHNe W CUCTEMaTH3alMs 3HAHUH.
CrnyuailiHble BeJIMUMHBI U paclpeieNIeHus

31.

[loBropenue, o0000mEeHNe W CUCTEMaTH3alMs 3HAHUH.
Matematruyeckoe 0XKHJIaHue CIIy4ailHON BeTMYHHbI

32.

[loBropenue, o00600mEeHNe W CUCTEMaTH3alMs 3HAHUH.
Matematruyeckoe 0XKHuJIaHue CIIy4ailHON BeTMYHHbI

33.

HTorosasi KOHTpOJIbHAS paboTa

34.

IToBTOpEHKE, 0000IICHNE U CUCTEMATU3AIIMS 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME: 34
U3 HUX YPOKOB, OTBEJICHHBIX HAa KOHTPOJIbHYIO paboTy: 2
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IHEPEYEHb (KOAUPUKATOP) PACHPEAEJIEHHBIX 11O KJACCAM ITPOBEPAEMbIX
TPEBOBAHUI K PE3YJIBTATAM OCBOEHHUSI OCHOBHOWM OBPA3OBATEJLHON
ITPOI'PAMMBbI CPEJHEI'O OBIIEI'O OBPA30BAHUSA U 9JIEMEHTOB COAEP)KAHUA 110

MATEMATHUKE

10 KJTACC

HpOBepﬂeMbIe Tp660BaHI/Iﬂ K pe3yJjbTarTaM 0CBOCHUSA OCHOBHOI 06pa30BaTeJ’[LHOﬁ MporpaMmmasI

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOEHHsI OCHOBHOI 00pa3oBaTeIbHOI
NMPOBEPAEMOro NMPOrpaMMbl CpeHero 001ero 00pa3oBaHus
pe3yJabTara
1 Yucna u BBIYHUCICHUS
11 OnepupoBaTh MOHATHAMU: PALIMOHAIBHOE U AEHCTBUTEIHHOE YHUCIIO0, OOBIKHOBEHHAS U
' JeCATUYHAS JPOOB, TPOLICHTHI
19 BremonsaTe apupMeTHuecKue omnepanud ¢ pPalUOHAIBHBIMA U JI€HCTBHTEIBHBIMU
YHUCIAMU
13 BbImonHATh MpUOIMKEHHBIE BBIYNCICHUS, UCTIONb3Ysl NIPABHIIA OKPYIVICHHS, JICNaTh
IPUKUIKY U OLEHKY pe3yJIbTaTa BhIYMCICHUN
OnepupoBaTh MOHATHUSMH: CTEIEHb C IEJBIM TIOKa3aTeleM, CTaHmapTHas Qopma
14 3allUCH  JCHCTBUTENIBHOIO 4YMCJA, KOPEHb HATypallbHOW CTENEHHW; MCIOJIb30BaTh
' NOIXOAAIIYI0 (POPMY 3aIMCH IEHCTBUTENBHBIX YWCEIN ISl PEIICHUS MPAKTHYECKUX
3a7ia4 M MpeJICTaBJICHUs JaHHbBIX
OnepupoBaTh TMOHATHAMHU: CHHYC, KOCHHYC W TaHIEHC IPOU3BOJIBHOTO YITIa;
1.5 UCIIOJIb30BaTh 3allUCh MPOU3BOJIBHOIO yIiia 4yepe3 oOpaTHble TPUTOHOMETPUUYECKHUE
byHKINM
2 VYpaBHEeHMs U HEpaBEHCTBA
OnepupoBaTh  TOHATHSMH:  TOXJIECTBO, YpaBHEHHE, HEPaBEHCTBO, IIEJIOE,
2.1 palMoHaIbHOE, HUPPALUMOHAIBHOE YpAaBHEHHE, HEpaBEHCTBO, TPUTOHOMETPHUECKOE
ypaBHEHHE
29 BeimonuATe  mpeoOpa3zoBaHHs ~ TPUTOHOMETPUUECKUX  BBIPAKEHHM M pemarb
TPUTOHOMETPHUYECKHE YPABHEHHS
BeimonuATe  mpeoOpa3oBaHMs  LENbIX, PALUOHAIBHBIX W UPPallMOHAIBHBIX
2.3 BBIPQKEHUI M pemiaTb OCHOBHBIC THUITBI IIEJIBIX, PAIlHOHAIBHBIX U UPPAIMOHAIBHBIX
YpaBHEHMI U HEPABEHCTB
24 [TpuMeHSTh ypaBHEHHS M HEPABEHCTBA /ISl PEIICHUS] MaTeMAaTHIECKUX 3a1ad H 3a7ad
' U3 Pa3JIMYHBIX 00JaCcTel HAYKU M peaibHOU >KU3HU
MonenupoBaTh peajbHbIE CHTYyallud Ha S3bIKE aireOpbl, COCTABISATH BBIPAKEHUS,
2.5 ypaBHEHMsI, HEpAaBEHCTBA MO YCJIOBHUIO 3aJlauHl, UCCIIEA0BAThH
MIOCTPOCHHBIE MOJIENIN C MCIIOJIb30BAHUEM aIllapara ajureOpsl
3 OyHKIHH U TpaduKu
OnepupoBaTh MNOHATUAMHU: (YHKIUSA, CHOCOOBI 3amaHus (QYHKIUH, O00JIacTh
3.1 ONpeNeNieHuss U MHOXKECTBO 3Ha4eHUM (QyHKIUM, Tpapuk (QYHKIUH, B3aUMHO
oOpartHble GYHKLIUU
39 OnepupoBaTh NOHATHAMU: UYETHOCTh M HEYETHOCTh (YHKIMH, HYIU (QYHKIHH,
POMEKYTKH 3HAKOTIOCTOSTHCTBA
3.3 Vcnonb3oBath rpaduku GyHKIMHA 1J1s pelIeHus] ypaBHEHUH
34 Ctpoutb u uutath rpaduku JTMHEHHON QYHKIINH, KBaAPATUYHON (PYHKIINH, CTEICHHON
(YHKILIMY C LIENbIM [TOKa3aTeIeM
35 Ucnonp3oBarh Tpadukn GyHKIUNA IS MCCIAEAOBAHUS MPOIECCOB M 3aBUCHMOCTEH

IpY PEUICHUH 3334 U3 JIPYTUX YUYEeOHBIX MPEIMETOB M pealbHON KHU3HHM, BBIPAXKATh
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dbopMysaMu 3aBUCHMOCTH MEXAY BETMUYNHAMU

4 Hauana MaTeMaTH4ecKoro aHaiamsa
41 OnepupoBaTh HOHATHAMMU: MOCJIEAOBATEILHOCTD, apu(METHUECKasi U reoMeTpudecKas
IPOrPECCUm
49 OnepupoBaTh HNOHATUAMM: OECKOHEUHO YOBIBAIOLIas I€OMETPUUYECKasl MPOrpeccus,
' cyMMa 0E€CKOHEYHO yOBIBAIOLIEH reOMETPHUUECKOM MPOrpECcCCun
4.3 3asaBaTh NOCIEIOBATEIIbHOCTH PA3JIMYHBIMU CIOCOOaAMU
44 Hcnonb3oBaTh CBOICTBAa IOCIEAOBAaTENLHOCTEl W INpOrpeccuid Uisl pelleHus
peasIbHBIX 33]1a4 IPUKJIAJHOTO XapaKTepa
5 MHoxecTBa U JOrMKa
5.1 OrniepupoBaTh NOHITHSIMU: MHOXECTBO, ONI€paIlMy HaJl MHOKECTBAMH
59 Mcnonb30BaTh TEOPETUKO-MHOXKECTBEHHBIH —ammapar JJis OIUCaHHUsA pealbHbIX
' IPOIIECCOB U SIBJICHUH, IPH PEIICHUH 33]1a4 M3 IPYTUX YUEOHBIX IPEIMETOB
5.3 OnepupoBaTh NOHATUSAMH: OIPEEICHUE, TEOPEMA, CIEICTBHE, 10KA3aTEIbCTBO
6 Teopust BEpOSTHOCTEW U CTATHCTUKA
6.1 UuTath U CTPOUTH TAOJIULIBI U JUArPaMMBbl
6.2 OnepupoBaTh MOHATUSAMH: CcpeaHee apudmernueckoe, MenuaHa, HauOoJblIee,
HauMEHbIIIee 3HaYCHHE, pa3Max MacCUBa YHUCIOBBIX JIAHHBIX
OnepupoBaTh MOHATUAMU: CIy4ailHBIN 3KCIEPUMEHT (OIBIT) M CIydaiiHOE COOBITHE,
6.3 AJIEMEHTapHOE COOBITHE (DJIEMEHTAPHBIM HMCXOJ) CIY4allHOTO ONBITa; HAXOIUTh
BEPOSITHOCTH B OIBITaX C PABHOBO3MOXHBIMH CITy4ailHBIMU COOBITUSMU, HAXOAUTh U
CPaBHMBATh BEPOSITHOCTU COOBITUN B M3YUEHHBIX CIIy4alHbIX IKCIIEPUMEHTAX
Haxonute u QopMynupoBaTb cOOBITHSA: IepecedeHue M OOBbEeIMHEHHE JaHHBIX
6.4 COOBITUH, COOBITHE, TPOTHUBOIIOJIOKHOE JAHHOMY COOBITHIO;  IOJIb30BATHCA
JuarpaMmamu Diinepa 1 GopMyJIol ClI0KEHUs] BEpOSITHOCTEH NPH pellieHUH 3aa4
OnepupoBaTh MOHATHAMH: YCIOBHAS BEPOSITHOCTh, HE3aBUCHMBIE COOBITHS; HAXOIUTh
6.5 BEPOSITHOCTH C IOMOILBIO NPaBUIa YMHOXEHHUS, C IMOMOLIbIO JepeBa CIy4alHOro
OmbITa
6.6 [TpuMeHsTh KOMOMHATOPHOE MPABHJIO YMHOXKEHUS NP PEIICHUH 3a1a4
OnepupoBaTh MOHATHAMH: UCTIHITAHNE, HE3aBUCUMBIC UCTIBITAHUS, CEPUS UCTIBITAHUH,
6.7 ycrex M HeyJladya; HaxOOUTh BEpPOATHOCTH COOBITMH B CepUM HE3aBHCHMBIX
UCIBITAHUN [0 TEPBOrO YCIeXa, HaxXOIUTh BEPOSTHOCTH COOBITHMH B CepuUH
ucnbeiTanui bepnyimn
6.8 OnepupoBaTh MOHATUAMU: CilydaiiHas BEJIUYMHA, pacHpeiesieHHe BepOsSTHOCTEH,
Jyarpamma pacupeesIeHus
7 ["'eomeTpus
7.1 OnepupoBaTh NOHATUSIMU: TOUYKA, PsMasi, INIOCKOCTh
79 [TpuMeHATh aKCHMOMBI CTEPEOMETPUM M CJIEJICTBUS M3 HHUX HpU pPEUIeHUH
reOMETPUUECKUX 3aau
73 OnepHpOBalTb MNOHATUSMM: TApAJIENbHOCTh U MEPNEeHAUKYISIPHOCTh MpPSIMBIX H
MJI0CKOCTEM
7.4 KnaccugunmpoBars B3auMHOE PACIOJI0KEHHUE MPSMBIX M IUIOCKOCTEH B MPOCTPAHCTBE
OnepupoBaTh MOHATHSAMHU: JBYTPAaHHBIA yrojl, TpaHW JBYTPAHHOTO Yyria, pedpo
7.5 JIBYTPAHHOI'O yIJIa, IMHEHHBIN Yrojl IBYTPaHHOTO yIia, FpajycHas Mepa JBYTPaHHOIO
yria
76 OnepupoBaTh NOHATUSIMHU: MHOTOTpaHHHUK, BBIITYKJIBIA ¥ HEBBITYKJIBIH MHOTOTPaHHHK,
HJIEMEHTbl MHOTOTPAHHUKA, TPABHIbHBIA MHOTOTPAHHUK
77 Pacno3naBaTh ~ OCHOBHBIE  BUIBl ~ MHOTOTPAaHHMKOB  (NUpaMuia,  MpU3MA,
pSIMOYTOJIBHBIN Mapajiesienunen1, Kyo)
KnaccuduimpoBaTe MHOTOTpaHHUKH, BbIOMpasi OCHOBaHHUS [UIS KJAcCHU(pUKaIUU
7.8 (BBIYKJIbIE ¥ HEBBIITYKJIbIE MHOTOTPAHHUKH, IPAaBHIIbHBIE MHOTOI'PaHHUKH, TIPSIMBIE U
HAKJIOHHBIE PU3MBI, TapaJljIesIenuneabl)
7.9 OnepupoBaTh NOHATUSIMU:  CEKYyIIasl IJIOCKOCTh,  CEYEHHE MHOI'OI'PAaHHUKOB
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7.10

OOBSICHITH NPUHIIUIIBI TOCTPOEHUS CEUEHUH MHOTOTPAHHUKOB, UCIIOJIb3YSl METO
CJIEJIOB

7.11

CTpouTh Ce4YeHHS MHOTOTPAaHHHKOB METOJIOM CJIC/IOB, BBINOJHATH (BBIHOCHBIC)
IUIOCKHE YEepPTEeKU M3 PUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYp: BHJI CBEpXY, COOKY,
CHH3Y

7.12

Pemate 3ala4M Ha HAXOXIACHUC TICOMCTPUUCCKHUX BCIWYMH I10 o6pa3uaM nim
ajiropurMaM, IIPUMCHASA H3BCCTHBIC AHAIUTHUYCCKHUE MCETOABI IIpU PCHICHUU
CTAaHJAPTHBIX MATCMATHYCCKUX 3ada4 Ha BbBIYMCICHUC paCCTOSIHI/Iﬁ MCKAY ABYM:
TOYKaMH, OT TOYKH OO HpﬂMOI;'I, OT TOYKH A0 IINIOCKOCTHU, MEKAY CKPCIIUBAOIINMHUCIT
MMPAMBIMHA

7.13

Pemarp 3amaum Ha HaxoXKJIEHHME TE€OMETPHUYECKUX BEJIMYHH IO o0pa3uam Wiu
aIropuTMaM, TMPUMEHSSI HW3BECTHbIC AHAJUTUYECKUE METOJbl TMPU PEIICHUU
CTaHJApPTHBIX  MaTeMAaTUYECKUX  3aJa4 Ha  BBIYUCIEHHUE  YIJOB  MEXIY
CKPELIUBAIOIIMMUCS MPSMBIMHU, MEXAY MPAMOU U TUIOCKOCTBIO, MEXAY IIIOCKOCTSIMU,
JIBYTPaHHBIX YIJIOB

7.14

Boluncnate o0beMBl M IUIOLIAJAM IMOBEPXHOCTEH MHOTOTPAaHHHUKOB (IIpU3Ma,
nupamMuia) ¢ IpUMEHEHUEM (OPMYIl, BBIUUCIATE COOTHOUICHUS MEXY IMJIOLIAaIIMU
NOBEPXHOCTEN, 00beMaMHU 110I00HBIX MHOTOTPAaHHUKOB

7.15

OHGpI/IpOBaTI) IMOHATHUAMU: CUMMCTPHA B IMPOCTPAHCTBEC, LHCHTP, OCb H IIJIIOCKOCTH
CUMMCTPHU, HCHTP, OCb U IIJIOCKOCTb CUMMCTPUU q)HprBI

7.16

W3Bnekatb,  mpeoOpa3oBbIBaTH W HHTEPIPETUPOBATh  HHPOpPMAIMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha 4YepTexax Hu
PHUCYHKaxX

7.17

[MpumeHsaTh TeoMeTpHuYecKHe (aKThl Ui PEIICHHs CTEPEOMETPUYECKHX 3ajad,
MIPEITOJIATAOIINX HECKOIBKO IIArOB PEIICHUS, €CIIH yCIOBUS MPUMCHCHHS 3aaHbI B
SIBHOU popMme

7.18

IIpuMeHATh npocTeie IporpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHMKALIHOHHBIE
CUCTEMBI IIPH PELICHUHU CTEPEOMETPUYECKUX 3a1a4

7.19

HpI/IBOI[I/ITI) MNPpUMEPLI MAaTEMATUYCCKUX BaKOHOMCpHOCTGI\/'I B IIpUpOAC W KU3HHU,
pacino3HaBaTh IMPOSBJICHHUC 3aKOHOB 'COMCTPUHU B HCKYCCTBE

7.20

[TprMeHSITh IMOTy9IeHHBIC 3HAHUS HA TPAKTUKE: aHAIM3UPOBAThH PEaTbHBIC CUTYAITUU |
NPUMEHSTh W3YyUYEHHBIE TOHSTHS B TMpOIecCe TMOUCKA PEUICHHS MaTeMaTH4eCKH
chopMynupoBaHHON MPOOJIEMBbI, MOJEIUPOBATH peajbHbIE CUTyallMd Ha S3BIKE
TE€OMETPHH, UCCIIEIOBATh TOCTPOCHHBIE MOJIETH C MCIIOIh30BAaHUEM T'€OMETPUUECKUX
MOHSITHIA W TEOpeM, armapara ajreOpbl, pemaTh IPAKTHISCKUE 33J]a4H, CBI3aHHBIC C
HAXO0XJICHUEM T€OMETPUYECKUX BETUYHH
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IIpoBepsieMble 371eMeHTHI COAEPKAHUS.

Kox IIpoBepsieMblii 31eMeHT cOepPKAHUSA
1 Yucna v BBIYKCICHUS
Panmonanbubie yncna. OOBIKHOBEHHBIE W JIECATHYHBIC JAPOOH, MPOLEHTHI, OECKOHEUHBIE
11 nepuoguyeckue Jpodu. Apudmerrueckue oOnepauud ¢ palMOHAIBHBIMM  YHCIIAMH,
' npeoOpa3oBaHusl YUCIOBBIX BhIpakeHH. [IpuMeHenne apoOeil u MpOIeHTOB ISl peIIeHUs
NPUKJIAJAHBIX 33/1a4 U3 Pa3JIMYHbIX OTpAciIel 3HaHUH U pealbHOM KHU3HU
JlelicTBuTenpHble yncia. PannonansHble U HppallMOHAIbHBIE YUCIIA.
19 Apudmernueckue orepanuu c JIEHCTBUTEIbHBIMU YUCIIaMU.
' [TpubnnkeHHble BBIUUCIEHUS, IpaBUa OKPYIJICHMs, HPUKMIKA M OLEHKa pe3ysbTara
BBIYMCIICHHUI
Crenenp ¢ nenbiM nokaszareneM. CrangapTHass (opma 3amucH JeHCTBUTENBHOIO YHCIA.
1.3 Hcnonp3oBanne noaxonsmerd (GopMbl 3amucH JIEHCTBUTENBHBIX YHCEN UIsl PEHICHUs
NPAaKTUYECKHX 3a/1a4 U NPEACTaBICHUS JaHHBIX
14 Apudpmernueckuii KOpEHb HaTypaJIbHOU CTEIICHH. JencrBus
' C apu(pMETUYECKUMHU KOPHSIMH HAaTypaJIbHOU CTENEHH
15 CuHyC, KOCHMHYC M TaHI€HC YHCJIOBOIO aprymMeHTa. ApPKCHUHYC, apKKOCHUHYC, apKTaHIE€HC
YHCIOBOr0 apryMeHTa
2 YpaBHEHMs U HEpaBEHCTBA
2.1 TosxiecTBa ¥ TOXKIECTBEHHBIC MPE0Opa30BaHUS
29 [Tpeobpa3oBanue TPUTOHOMETPUYECKUX BbIpaxkeHUil. OCHOBHBIE
' TPUTOHOMETpUUYECKHE (HOPMYJIbI
2.3 YpaBHeHue, KopeHb ypaBHeHUs. HepaBeHCTBO, perieHue HepaBeHcTBa. MeTo 1 MHTepBaJIoB
2.4 Pemenne nenpix ¥ IpoOHO-pallMOHAIBHBIX YPABHEHUN U HEPABEHCTB
2.5 Penienne nppallioOHaIbHBIX YPaBHEHUI Y HEPABEHCTB
2.6 Pemenne TpUroHOMETpHUYECKUX YpaBHEHUI
27 [TpuMeHeHne ypaBHEHUI 1 HEPABEHCTB K PELIEHUIO0 MaTEMATUYECKUX 3aa4 U 33134 U3
' pa3IUYHbIX 00J1aCTel HAyKU M peaJIbHOM JKU3HU
3 OyHKIMH U TpaduKh
3.1 OynK1us, crnocodsl 3ananus Gyuxun. I'paduk Gyakiuu. Bzanumuo obpatHblie GyHKIMU
3.2 Ob6unacte ompeneneHus U MHOKecTBO 3HaueHU ¢yHkuuu. Hynu ynkuuu. IIpomexyrku
3HAKONOCTOSIHCTBA. YeTHbIE U HeueTHbIE PYHKLIUHU
33 Crenennass ¢yHKIMS C HaTypaldbHBIM M 1EJbIM ToOKa3aTeneMm. Ee cBoiictBa u rpaduk.
' CgoiicTBa u rpaduk KopHs N-0ii cTeneHu
34 TpuronomeTrpuyeckas OKpy>KHOCTb, OIIPEJIEICHHE TPUTOHOMETPUUECKUX (PYHKIIMHA
YKCJIOBOTO apryMeHTa
4 Havana MaTeMaTH4eCcKOro aHaamsa
41 [TocnenoBarenbHOCTH, CHocoOBI 3a/laHus MIOCJIE0BATENBHOCTEH.
' MOHOTOHHBIE NOCJIEI0BATEILHOCTH
Apudmernueckass M TeoMeTpHueckas — Hporpeccud.  beckoHeuno — yObIBarormas
4.2 reoMerpuueckas mnporpeccus. Cymma OecKOHEYHO YOBbIBalolell  TreoMeTpUUYecKOi
nporpeccuu. opmMyiia CI0KHBIX IPOLEHTOB.
4.3 Mcnosp30BaHnE IPOTPECCUM JUIsl PELIEHUs] pealIbHBIX 33Ja4 IPUKJIAIHOTO XapaKTepa
5 MHo’kecTBa U JIOTHKA
MHoxecTBO, omepanuu Haj MHokecTBaMu. [lnarpammsl Oiinepa — Benna. Ilpumenenue
5.1 TEOPETUKO-MHOKECTBEHHOTI'O armapara /Ui ONUCaHHsl pealbHbIX MPOLECCOB U SBJICHUH, IPU
peLICHUH 33J1a4 U3 IPYTUX YUeOHBIX IPEIMETOB
5.2 Ornpezenenne, Teopema, CIefCTBUE, J0Ka3aTeIbCTBO
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Teopust BEpOATHOCTEN U CTATUCTHKA

6.1

[IpencraBinenne NaHHBIX C MOMoOMIbI0 Tabnwm u auarpamm. CpemHee apudmeruyeckoe,
MeAuaHa, HauOoJplliee M HaMMEHbIlee 3HAYEHUs, pa3MaX, IUCHEepCUs U CTaHIapTHOE
OTKJIOHEHHUE YUCJIOBBIX HAOOPOB

6.2

CrnyualiHple 3KCHEPUMEHTHI (OMBITHI) M CIy4yailHble COOBITHA. DJIEMEHTApHBIE COOBITUS
(ucxobl). BeposITHOCTD CITy4aifHOTO COOBITHS. BIM30CTh YaCTOTHI 1 BEPOSTHOCTU COOBITHIA.
CrnyualiHple OIBITBI C PaBHOBO3MOXHBIMU 3JIEMEHTapHBIMH COOBITHSAMH. BepostHOCTH
COOBITHIA B OTIBITAX C PABHOBO3MOYKHBIMU JIEMEHTAPHBIMH COOBITUSIMU

6.3

Onepanuu HajJ COOBITUSAMM: IepecedeHHue, OObEIUHEHHE, HPOTHBOIOIOMKHBIE COOBITHSL.
Junarpammsl Diinepa. @opmysia ci0KeHUsI BEPOATHOCTEN

6.4

VYcnoBHAs BEPOSTHOCTb. Y MHOKEHHE BEPOSTHOCTEH. J[epeBO Cily4ailHOIrO 3KCIIEPUMEHTA.
®Dopmyna noaHoi BepoaTHOCTU. HezaBucumelie coObITHS

6.5

KomOunartopHoe mpaBuno ymHOxeHus. llepecranoBku u Qaxrtopuan. Yucio codeTaHHi.
Tpeyronpuauk [lackans. @opmyna buaoma HeroToHa

6.6

bunapHbIi ciay4aiiHbI ONBIT (MCHBITAHKE), yCIEX W Heynada. He3zaBucHMble HCIIBITaHMSL.
Cepusi HE3aBUCUMBIX MCIBITAHMKA 10 mepBoro ycnexa. Cepusi HE3aBUCHUMBIX HCIBITAHUN
bepHyim

6.7

Cnyuaiinas BenuuuHa. Pacnpenenenue BeposTHocTei. [luarpamma pacmpeleneHus.
[TpuMepsl pactipesieNieHnii, B TOM YHCJIe TeOMETPHYECKOe U OMHOMHAIBHOE

['eomeTpus

7.1

OcHOBHBIE IOHATHA cTepeoMeTprur. Touka, mpsiMasi, MI0CKOCTb, MPOCTpaHcTBO. [lonaTue 06
AKCMOMAaTHYECKOM IIOCTPOCHHUH CTEPEOMETPUU: AKCUOMBI CTEPEOMETPUM U CIEACTBUA U3 HUX

7.2

B3anmHOe pacnonoxeHue NpsSMBIX B MPOCTPAHCTBE: IEPECEKAOLIUECS, MapajulebHbIE U
CKpemuBamoImuecs npsMbele. [lapamuienbHOCTE NPSMBIX M INIOCKOCTEH B IPOCTPAHCTBE:
napajuleJbHbIe NPSAMBIE B IPOCTPAHCTBE, NApauIEIbHOCTh TPEX HMPSAMBIX, MapaJuIEIbHOCTh
IIPSAMOM M IJIOCKOCTH. YTJIBI C COHAIPABJICHHBIMM CTOPOHAMH, YroJI MEXAY IPSIMBIMHU B
npocrtpaHcTBe.  [lapayulesIbHOCTB  IUIOCKOCTEH: MapajulelbHBIE  IUIOCKOCTH, CBOWMCTBA
napajulesbHBIX IIockocTeil. Ilpocrteiiime mpocTpaHCTBEHHbIE (GUIYpbl Ha IJIOCKOCTH:
TeTpa’ip, KyO, mapajsiesenurne]], IOCTpOeHHe CeUeHU I

7.3

[lepneHquKyISIPHOCTD NPSIMOU M IUIOCKOCTH: MEPIEHANKYIISIPHBIE IPSIMbIE B IIPOCTPAHCTBE,
IIPSIMBIE TTAPAJIJIEbHBIE U NEPIEHAUKYIISIPHBIE K INIOCKOCTH, IPU3HAK NEPIEHAUKYIIIPHOCTH
IpSIMOM M IIJIOCKOCTH, TeOpeMa O NpPsIMOM NEPHEHAMKYJISIPHOM IUIOCKOCTH. YTJbl B
IIPOCTPAHCTBE: YroJl MEXAY MPSAMON M IUIOCKOCTBIO, JBYTPAHHBIN YIOJ, JIMHEHMHBIA YroJl
JIBYIpaHHOro yriya. IleprneHauKynsp ¥ HakJOHHBIEC: PACCTOSTHUE OT TOYKH JI0 IUIOCKOCTH,
paccTosHHe OT MpsAMOM 10  IJIOCKOCTH, TMpOeKUus (Urypsl Ha  IJIOCKOCTb.
IlepneHqUKyISIpHOCTD IUIOCKOCTEW: IPU3HAK MEPHEHIUKYISIPHOCTH JIBYX IUIOCKOCTEH.
TeopeMa 0 Tpex nepueHauKyIsapax

7.4

[ToHsiTHE MHOTOI'PaHHUKA, OCHOBHBIE DJIEMEHTHI MHOIOIPAHHHUKA, BBIITYKJIBIE U HEBBITYKJIIbIE
MHOTOTPaHHHUKH, pa3BepTka MHororpaHHuka. [Ipu3ma: n-yronpHas mnpusma, TpaHd U
OCHOBAaHMS NPU3MBI, MpsiMas W HAKJIOHHAs MpPU3MbI, OOKOBas M TIIOJIHAs MOBEPXHOCTH
npusmsl. [lapamienenunen, npsiMOYroJIbHBIN Mapaiienenumnes u ero ceoictna. [lupamunaa:
N-yroibHas MUpaMUia, TPaHU U OCHOBAHHE MUPaMUAbI, OOKOBas W MOJHAs MOBEPXHOCTh
NUpaMUJIbI, TpaBUIbHAS M YyCEUEHHas NHUpaMuja. OJIEMEHTbl NpU3Mbl W MHUPaAMHJBIL.
[TpaBriIbHBIE MHOTOTPaHHMKU: MTOHATHE MPAaBUILHOTO MHOTOTPAHHUKA, MIPAaBUJIbHAS ITPU3Ma
W IpaBWIbHAs NUpaMHAa, NPaBWIbHAs TPEYrojbHAas NMUPAMHUJA W IPABWIBHBIN TeTpalip,
ky0. IlpeacraBieHune O NpPaBHJIBHBIX MHOTOTPAaHHUKAX: OKTa’dap, AOAEKA’Ip U HKOCAd]
Ceuenus npu3Mbl ¥ IUPaMUAbI

7.5

CI/IMMeTpI/IH B THPOCTPAaHCTBE: CHUMMCETPUA OTHOCHUTCIBHO TOYKH, HpﬂMOfI, TIIIOCKOCTH.
DJIeMEHTHI CUMMCTpPUH B TUpaMuJiax, mapauiCJICnurcaax, mpaBMJIbHbIX MHOT'OI'PAHHUKAX

7.6

Brruncnenue >neMeHTOB MHOTOIPAaHHHMKOB: peOpa, nuaroHanu, yrisl. Ilnomans GoxoBoit
MTOBEPXHOCTH W TOJIHOM MOBEPXHOCTH NPSMOM NMPH3MBI, IJIOIAAb OCHOBAHHUM, TEOpEMa O
OOKOBOW MOBEPXHOCTU MpsiMOi mpu3Mebl. [10maas 60KOBOH MOBEPXHOCTH M MOBEPXHOCTH
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MPaBUILHON MUPAMHJIBI, TEOPEMA O TIIOMAIN yceueHHON nmupamusl. [lonarue 06 oobeme.
O6beM nupamMubl, IPU3MBI

7.7

[TomoOHble Teda B mpocTpaHcTBe. COOTHOMICHUS MEXKAY IUIOIIAIIMH ITOBEPXHOCTEH,
o0beMaMu IOTOOHBIX TEN
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11 KJIACC

IIpoBepsiemble TpeOOBaHUS K pe3yJIbTaTaM OCBOCHHMS OCHOBHOM 00pa30BaTeIbHOM NMPOrPaMMbI

Kon IIpoBepsiemble npeAMeTHBIE Pe3yJIbTaThl 0CBOCHUSI OCHOBHOI 00pa3oBaTe/IbHOM
NpoBepPsAeMoro NPOrpaMMbl cpeHero o01ero 00pa3oBaHus
pe3yjabTara
1 Yucna v BIYMCICHUS
OnepupoBaTh NOHATHUSAMHU: HATypalbHOE, LEJNOE YMCIO; HCIOJIb30BaTh IPU3HAKU
11 JEIIMMOCTH LEJBIX YUCEIN, Pa3I0KEHUE YKCIIA Ha MPOCTHIE MHOMKUTENH ISl PELICHHUS
3aj1a4
1.2 OnepupoBaTh MOHATHEM: CTEIIEHD C PAMOHAIBHBIM [TOKA3aTeIeM
13 OnepupoBaTh MOHATUAMHU: JiorapudM  YHCIa, JECATUYHBIC U HATypalIbHbIC
' sorapudMsI
2 VYpaBHEeHMS U HEpaBEHCTBA
[IpuMeHsTh CBOMCTBA CTENEHU MJIsi IpeoOpa3oBaHUsl BBIPAXKEHMH, ONEpUPOBATH
2.1 MOHATUSAMHU: TIOKA3aTEJIbHOE YpPaBHEHUE W HEPABEHCTBO; pELIaTh OCHOBHBIE THIIBI
IIOKa3aTeJIbHBIX YPAaBHEHUM Y HEPABEHCTB
BeinonssaTe npeoOpa3oBaHusl BEIpAXKEHUH, COIEpIKAILUX JIorapu(MBbl; OIIEpUPOBATH
2.2 HOHATUSAMM: JIOTapu(MHUUECKOE  ypaBHEHHE M HEPABEHCTBO; PEIIATh OCHOBHBIE
TUIBl JIOTapU(MUYECKUX YPAaBHEHUH U HEPABEHCTB
2.3 Haxoauts perieHns NpocTeNINX TPUTOHOMETPUYECKUX HEPABEHCTB
24 OnepupoBaTb MNOHATHSAMM: CUCTEMA JIMHEMHBIX YypPaBHEHUHM M €€ PEIICHUE;
' HCIIOJIB30BaTh CUCTEMY JIMHEVHBIX YPABHEHHUU JUIS PEIICHUS IPAKTUYECKUX 33124
25 Haxoauts pemenns npocTennx CUCTEM U COBOKYITHOCTEN PalMOHAIBHBIX YPABHEHUN
' Y HEPABEHCTB
MopnenupoBaTh peajbHblE CUTYallud Ha SI3bIKE aireOpbl, COCTaBISATh BBIPAXKECHMUS,
2.6 YPaBHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCJIOBMIO 3a/1a4M, UCCIIEI0BATh ITOCTPOCHHBIE
MOJIEJIU C UCIOJIb30BAHNEM aIlIapaTa anreopsl
3 OyHKIHH U TpaduKu
OnepupoBaTh MOHATUAMHU: NEpUOJHUECKass (QYHKLHUSA, MPOMEKYTKH MOHOTOHHOCTHU
31 (GyHKLIMU, TOYKH OHKCTpeMyMa (QYHKLUUH, HauOosblllee W HauMEHbIee 3HAuYEHUS
(GYHKLIMU Ha MPOMEKYTKE; MCIOJIb30BaTh MX Ul MCCIENOBaHUS (PYHKIUH, 3alaHHON
rpaduKom
OnepupoBaTb MOHATUAMU: TpaPUKU NoKa3aTeabHOM, JorapupMUUECKON U
3.2 TPUTOHOMETPHUUYECKUX (QYHKLUH; N300paxaTh UX Ha KOOPAMHATHON TJIOCKOCTH U
WCITOJIB30BAaTh JUIsl PELICHUS] YPAaBHEHUN U HEPABEHCTB
33 N300paxaTb Ha KOOPAMHATHOW IIJIOCKOCTU TIpadUKu JMHEMHBIX YpaBHEHUH U
' MCIIOJIb30BATh UX JUISl PEIIEHUs] CUCTEMBI JINHEWHBIX ypaBHEHUN
34 Hcnonws3oBath rpadukn QyHKIUN A5 MCCIEAOBAaHUS MPOLECCOB U 3aBUCUMOCTEN U3
' JIPYTUX Y4EOHBIX TUCIUIUINH
4 Hayana maTemaTnueckoro aHaimsa
OnepupoBaTh MOHATUSAMH: HENpepbIBHAs  (QYyHKIUSA, MPOU3BOAHAS  (DYHKIUY;
4.1 UCIMOJIb30BaTh T€OMETPUYECKHA W (U3UYECKUN CMBICT MPOU3BOJHON ISl pEIICHUs
3a1a4y
4.2 HaxoauTte mpou3BOJHbBIE JIEMEHTAPHBIX (YHKIMNA, BBIYUCISATH MPOU3BOJIHBIE CYMMBI,
NPOU3BEACHUS, YACTHOTO (PYHKITHIA
43 Hcnonp30BaTh MPOU3BOAHYIO JJISl HUCCIENOBaHMS (YHKIMM HAa MOHOTOHHOCTH U
9KCTPEMYMBI, IPUMEHSTh PE3YJIbTAaThl HCCIIEIOBAaHUS K TOCTPOEHHUIO Ipa)uKoB
4.4 Hcnonp30BaTh MPOM3BOIHYIO JUISI HAXOKIECHHUS HAMTYUIIero peuleHHs B MPUKIIAIHbIX, B
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TOM 4YHUCJIC COLITMAJIbBHO-3KOHOMHNYCCKHUX, 3aJadax

OnepupoBaTh MOHIATUAMU: NIepBOOOpa3Has U MHTETpall; MOHUMATh F€OMETPUUECKUN U

45 buznyeckuilt CMbICT UHTErpaia
46 Haxomute epBooOpa3Hbie 2IeMEHTAPHBIX (PYHKIIHH, BBIYUCIISATH HHTETpAI 10 opmyse
' Herotona — JleitOuuna
4.7 Pemate mpukiagHple  3agayd, B TOM 4YHCJIE COHUAIBHO-3KOHOMHYECKOTO |
(du3nUecKoro xapakrepa, CpeICTBAMH MaTeMaTHYECKOTO aHaIHN3a
5 Teopust BEpOSTHOCTEW U CTATHCTUKA
51 CpaBHUBATh BEPOSITHOCTH 3HAYEHUH CIIy4allHON BEJIMYMHBI MO PACHpPE/CICHUIO WM C
' MOMOMUIBIO AUArPaMM
OnepupoBaTh NOHATHEM MAaTEMaTHUYECKOTO OXKHUIAaHUA, IPUBOIUTE IPUMEPHI TOTO, KaK
5.2 NPUMEHSETCd MaTeMaTH4ecKoe OXKHMJAHUE CIIy4ailHOM  BEJIMYMHBI, HaXOJIUTh
MaTeMaTUYECKOE OXKHUIaHNUE MO0 JAaHHOMY pacipe/IeIeHUIO
5.3 HNmeThb npeacTaBiaeHue 0 3aKOHE OOJIBITUX YHCET
5.4 HMmeTs npeacTaBiaeHue 0 HOPMAJIBHOM pacIpeielIeHHN
6 ['eomerpus
OnepupoBaTh  MOHATUSMH:  LIWIMHAPUYECKas  TOBEPXHOCTh,  OOpasyromue
6.1 [WIMHAPUYECKON TOBEPXHOCTH, IMIIMHAP, KOHUYECKas IMOBEPXHOCTb, 00pa3yroline
KOHMYECKOW TTOBEPXHOCTH, KOHYC, chepruecKasi IOBEPXHOCTh
6.2 Pacnio3naBath Tena BpaieHus (HUIUHAP, KOHYC, cdepa U map)
6.3 OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHus
6.4 KnaccuduiupoBars B3aUMHOE PacmoioKeHHe cephl U TUIOCKOCTH
6.5 OnepupoBaTh NOHATUSMU: IIAPOBOI CETMEHT, OCHOBAaHUE CETMEHTA, BHICOTA CETMEHTA,
' [IapOBOM CJIOH, OCHOBaHHE IIAPOBOTO CIIOS, BBICOTA LIAPOBOTO CIIOS, IAPOBOI CEKTOP
6.6 Bbraucnars 00beMbI U IJIOMIAIU TIOBEPXHOCTEH TEI BPAIICHUS, TEOMETPHIECKUX TEII C
' pUMEHEHUEM (HOpPMYIT
6.7 OnepupoBaTh MOHATHSMA: MHOTOTPAHHUK, BIMCAHHBIN B chepy M ONMMCAHHBIA OKOJIO
' cdepsl, cepa, BiMcaHHAss B MHOTOTPAHHHK HITH TEJIO BPAIICHUS
6.8 BbramcnsaTe  COOTHOIICHUS MEXTY IUTOIIASIMA ~ TIOBEPXHOCTEH U
' o0beMaMu MOJOOHBIX Tell
6.9 N3o00paxath n3ydaemble (UTYpBl OT PYKH M C NPUMEHEHHEM IMPOCTHIX YEePTEKHBIX
' UHCTPYMEHTOB
6.10 BbImonHATh (BBIHOCHBIE) TIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (pUTyp:
' BUJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHUS Tell BpallleHus
W3Bnekars, UHTEPIIPETUPOBaTh M MpeoOpa3oBbIBaTh  HMH(MOpPMALKUIO O
6.11 IIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (Urypax, HpeICTaBICHHYIO Ha uepTexax u
pHUCYHKaX
[TpumensTh TeomeTpuueckhe (GakThl IS PEIICHHs CTEPEOMETPHYECKHX —3alad,
6.12 MPEIOIAraoIIuX HECKOJIBKO MIATOB PEIICHUs, €CIH YCIIOBHs TIPUMEHEHUS 3aJJaHbl B
ABHOU (opme
6.13 OnepupoBaTh MOHATHEM: BEKTOP B IPOCTPAHCTBE
6.14 BoImonHATh [EWCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOXKCHUS
' BEKTOpPA Ha YHUCII0, OOBSACHAThH, KAKUMHU CBOMCTBAMH OHHU 00JIaatoT
6.15 [TpuMeHsTh MpaBUIIO MapaieNenurea Mpy CI0KEHUH BEKTOPOB
OnepupoBaTh MOHATUSAMU: JEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYIb
6.16 BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, Yrol MEXIy BEKTOpaMH,
CKaJIsipHOE MPON3BEICHUE BEKTOPOB, KOJUTMHEAPHBIE M KOMILIAHAPHBIE BEKTOPHI
6.17 HaxomuTe cymMMy BEKTOPOB M TPOM3BEACHHWE BEKTOpPa HA YHCIO, YTOJI MEXIY

BCKTOpaMH, CKaJIIpHOC IMPOU3BCIACHUC, pacKiiaibIBaThb BCKTOD o JABYM

70




HCKOJUIMHCAPHBIM BEKTOPaM

6.18 3amaBaTh TUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIUHAT
6.19 Pemare mpocrefimme TreoOMETpUYECKHME  3aJadyd  Ha [PUMEHEHHE  BEKTOPHO-
' KOOPJAMHATHOTO METOJ1a
Pemwats 3agaun Ha J0KA3aTeNbCTBO MATEMATHMYECKUX OTHOILUEHUNM M HAXOXKICHHE
6.20 TEeOMETPUYECKUX BEIMYMH IO 00paslaM MM AJITOPUTMaM, NPUMEHSS H3BECTHBIC
METO/bI IIPU PELICHUU CTAHIAPTHBIX MaTEMAaTUYECKUX 3a1a4
[IpuMeHATs poCTEHIne MPOrPaMMHBIE CPEICTBA U AJIEKTPOHHO-KOMMYHHKALMOHHBIE
6.21 CUCTEMBI IIPH PELICHUHU CTEPEOMETPUYECKUX 3a1a4
6.22 [TpuBOIMTE HpUMEPHl MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IPUPONE M KHU3HH,
' pacro3HaBaTh NPOSABICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE
ITpyMeHATH MOJIy4YEeHHBIE 3HAHMS Ha MPAKTUKE: aHAIU3UPOBATh PEallbHbIE CUTyallud U
IPUMEHATH U3YYCHHBIE IIOHATUSA B IPOLECCE IOHUCKA pEUICHUS MaTeMaTUYECKU
6.23 c(OpMyYIMPOBAHHOW MpOOJIEMBI, MOJEIUPOBATh pEaJIbHbIE CHUTyallUd Ha S3bIKE

ICOMCTpUHU, UCCIICAOBATL INOCTPOCHHLIC MOJCIN C HCIIOJIb30BAHHEM I'COMCTPHUYCCKHUX
MOHATHH M TCOPECM, alllapara anre6pLI, peuiaTth MPAKTHUYCCKUC 3aaa4r, CBA3AHHBIC C
HaXO0XIACHHUEM I'COMCTPHUUCCKUX BCIININH
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IIpoBepsiemble 31€eMeHTHI COAEPKAHNUS

Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA
1 Yucna v BBIYKCICHUS
11 HarypanbHble u nensle uncna. [lpu3Haku AeIMMOCTH LENbIX Yncell
1.2 Crenesb ¢ paloHaJIbHBIM NOKa3aresneM. CBoiicTBa cTeneHH
13 Jlorapudm uucna. [lecaTuunbie 1 HATypaJIbHBIC JTOTapU(BMBI
2 VYpaBHEeHUS U HEpaBEHCTBA
2.1 [TpeoOpa3oBaHue BHIPAKEHUN, COACPIKAIIMX JIOTAPU(HMBI
2.2 [TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX CTEIIEHH C pallMOHAJIbHBIM II0Ka3aTeIeM
2.3 [TprMepbl TPUrOHOMETPUUECKUX HEPABEHCTB
2.4 [Toka3arenbHble ypaBHEHHS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHUS U HEPAaBEHCTBA
26 CucreMbl TUHEHHBIX YpaBHEHUN. Perienne npukiagHpIX 3a7a4d ¢ IOMOIIBIO CUCTEMBI
' JIMHENHBIX YPaBHEHUI
2.7 CucreMbl U COBOKYITHOCTH PALIMOHAIBHBIX YPABHEHUN Y HEPABEHCTB
58 [Tpumenenue YpaBHEHMI, cucteM WU HEPaBEHCTB K PELICHHIO
' MaTeMaTHUYeCKUX 3a]a4 1 3a/1a4 U3 pa3JInYHbIX 00JIacTel HAyKU U peallbHON KU3HU
3 @yHKIMH U TpaduKu
Oynkuus. [lepuoanyeckne pynkunu. [IpoMexyTkn MOHOTOHHOCTH (GYyHKIUU. MaKCUMYyMBI U
3.1 MUHUMYMBI QyHKIH. HanbombIiiee u HanMeHblee 3HaueHre (QYHKIIUN Ha TIPOMEKYTKE
3.2 Tpuronomerpuyeckue GyHKINH, UX CBOWCTBA U rpaduKu
3.3 [TokazarenbHas u norapupmMudeckas GyHKINU, UX CBOMCTBA U rpaduku
3.4 Hcnonp3oBanue rpadpukoB GyHKIUHN A7 peLIeHHUs] YpaBHEHUM U TMHEWHBIX CUCTEM
Hcnonb3oBanue rpadukoB GyHKIUN A7 UCCIIEJOBAHUS MPOLIECCOB U 3aBUCHUMOCTEH,
3.5 KOTOpPbIE BO3HUKAIOT MPH PEILIEHUH 3a]1a4 U3 APYrUX y4eOHBIX IPEIMETOB U peabHON
KHU3HU
4 Havana maTemaTnueckoro anaimsa
4.1 HenpepeiBable pyHKIIMU. MeTo1 HHTEPBAIOB /1J1s1 pELIEHHS] HEPAaBEHCTB
4.2 [TpousBoHas PYHKIMH. I'eomerpuuecknii 51 ¢bu3znyecKuil  CMbICI
' POM3BOTHON
43 IIpousBoaHbIE 3JIEMEHTapHBIX GyHKIHIA. DopMyiIbl HaXO0XICHUS
' MPOU3BOJTHON CYyMMBI, IPOU3BEJCHHS U YaCTHOTO (YHKIUI
44 [TprMmeHeHre TpOU3BOJHON K UCCIIEIOBAaHUIO (DYHKIMII HA MOHOTOHHOCTh U 3KCTPEMYMBI.
' HaxoxneHrne HanboIbIIero 1 HaMMEHbIIEro 3Ha4eHns PyHKIHUK Ha OTPE3Ke.
45 [TpuMeHeHne TPOU3BOTHOMN /IS HAXO0XKIEHUS HAWIIYUIIEero PelieHNns B IPUKIIAJIHbIX 33/1a4ax,
' JUIsL OTIpENIeNIEHUs] CKOPOCTH Ipolecca, 3aaHHOr0 (OpMyIIoi UK rpadukom
4.6 [TepBooOpaznas. Tabmua nepBooOpa3HBIX
47 WuTerpai, ero reomeTpuueckuii 1 PU3NUECKHil CMBICI. Berancienue uaTerpaia mo Gopmyie
' Herorona — JleiiOanna
5 Teopus BeposiTHOCTEN U CTaTUCTHKA
YucnoBble XapaKTEPUCTHKHU CIIyYalHBIX BEIMYMH: MATEMAaTHUYECKOE OXKHUJIaHUE, TUCTIEPCHS U
51 CTaHJapTHOE OTKJOHeHHe. llpumepsl NMpUMEHEHHs MaTeMaTHYeCKOro OXXUIAaHUSA, B TOM

Yyucjiae B 3aJadyaX W3 IIOBCEAHEBHOM JKHM3HHM. MaTeMaTHUeCKoe OXXHIaHHE 6I/IHapHOI7I
CﬂyqaﬁHOﬁ BEJIMYMHBI. MaTeMaTH4ecKoe OXXKHIaHHE CYMMBI CﬂyqaﬁHBIX BCJIIMYHH.
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MaremaTuueckoe OXKHUJAaHHUC U JUCIICPCUA TCOMETPHUUICCKOT'O U OMHOMHUAIILHOTO

pacrpeneneHui

5.2

3aKkoH OONBIIMX YHMCENT M €ro pojib B HayKe, MpUpoje W odmecTBe. BriOOpOUYHBII MeTOx
HUCCIEeN0BAaHUN

5.3

IIpuMepsl HENPEpPBIBHBIX CIydYaWHbIX BeaW4YWH. [IOHATHE O IUIOTHOCTH pacIpeieiICHHUs.
3ajauyd, MNPUBOASIIKME K HOpMalbHOMY pactpenencHuto. IloHstne o HOpMalbHOM
pacnpeneseHuu

['eomeTpus

6.1

Huwmuaapryeckas MMOBEPXHOCTh, 00pa3yoIe HUIMHIPHICCKON TOBEPXHOCTH, OCh
LWIMHpUUYECKO noBepXHOCTH. LlnnuHap: ocHoBaHMs 1 O0KOBasi IOBEPXHOCTb, 00pa3yrolas
U OCb, IJIOMIA b OOKOBOH U MOJHOM MOBEPXHOCTH

6.2

Konnueckas IMOBCPXHOCTD, 06pa3y101uI/Ie KOHHYECKOU IMOBEPXHOCTHU, OCb M BEpPIIMHA
KOHMYECKOM IIOBCPXHOCTH. KOHYCZ OCHOBAaHHC W BCpIIMHA, 06pa3y101ua>1 Hn OChb, INIOIIAaAb
OOKOBOH U ITOJIHOH IMOBCPXHOCTH. VY cedeHHBIN KOHYC! O6p83y10H_[I/IC Hn BbBICOTA, OCHOBAHHA U
0OoKOBas IMOBCPXHOCTDH

6.3

Coepa w map: meHTp, pamuyc, AWaMeTp, IUIOMAAb IOBEpXHOCTH cdepbl. B3anmuoe
pacmonoxxenue chepsl 1 IIIOCKOCTH, KacaTeslbHas TNIOCKOCTh K cepe, Tuiomanb chepsl

6.4

I/I306pa>KeHHe TCJI Bpall€CHUA Ha ITIJIOCKOCTH. Pa:;BepTKa ONUINHAPpA U KOHYCA.

6.5

KOM6I/IHaHI/II/I TCJI BpalllCHUsA n MHOTI'OI'PaHHHUKOB. MHOFOFpaHHI/IK,
OIMCaHHBIN OKOJIO CCI)epBI, ccbepa, BIIMCaHHAA B MHOTI'OI'PaHHHUK, WJIKN TCJIO BPAllICHHA

6.6

[Torsitme 00 oObeme. OcHOBHBIE cBolicTBa 00BeMOB Ten. Teopema 00 oObeme
IPSMOYTOJIBHOTO Mapaiesienumnena u ciaeacTpus u3 Hee. O0beM mmwinHApa, Konyca. O0bem
Iapa u Iiomaab chepsl

6.7

[Tonobubie Tema B mpocTpaHcTBe. COOTHOUIEHHMS MEXIy IUIOMAASIMH TOBEPXHOCTEH,
00BbeMaMu MOAOOHBIX Tel

6.8

Cevennss uwiIMHApa (mapajjielbHO M THEPHEHIUKYISIPHO OCH), CEUeHHs KOHyca
(mapasuienbHOE OCHOBAHHIO M IPOXO/AIIee Yepe3 BEpIIMHY), CeUeHHs L1apa

6.9

Bekrop Ha mimockocTu U B mpoctpaHcTBe. COKEHHWE W BBHIYMTAHHE BEKTOPOB. Y MHOXEHUE
BEKTOpa Ha 4uciio. Pa3mokeHne BEKTOpa MO TPEM HEKOMIUIaHAPHBIM BeKTOopam. [IpaBuiio
napajienenumena. PemeHune 3amad, CBA3aHHBIX C NPUMEHEHUEM MpPaBUJ JIEUCTBUUA C
BEKTOpamMu

6.10

[TpsimoyronbHas cucreMa KoopauHaT B npocTpaHcTse. Koopaunate!l BekTopa. IIpocreiimme
3a7a4yl B KOOpAMHATax. YTol MexXay BekTopamu. CKalsIpHOE NPOU3BEIECHUE BEKTOPOB.
Bbruucnenue yrioB Meay MpsIMBIMH M TIIOCKOCTSIMU. KoopMHaTHO-BEKTOPHBIN METOA MPH
pELIeHNH TeOMETPUUYECKUX 3a7a4
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MNEPEYEHHh (KOJU®UKATOP) NPOBEPSEMbBIX TPEBOBAHMI K PE3VJBTATAM
OCBOEHUSI OCHOBHOWM OBPA3OBATEJILHON IMPOIPAMMBI CPEJIHEIO OBIIEIO
OBPA3OBAHUA U DJIEMEHTOB COIAEPKAHUA 110 MATEMATHUKE

IIposepsiembie Ha EI'D no maremaTnke TpeOOBAHUA K pPe3yJibTATaM OCBOEHHUS
OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHero 001ero 0opa3oBanus

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemble TPeOOBaHMS K NPEAMETHBIM Pe3yJibTaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro 00mero

oOpa3oBaHus

Bnagenue wmeronamMu  J10Ka3areiabCTB, AJITOPUTMaMHU  pELICHHs 3a1ad; yMEHHE
dbopMynHpOBaTE M ONEPUPOBATH MOHATHUSAMH: OIpPENEICHUE, AaKCHOMa, Teopema,
CIIEZICTBUE, CBOMCTBO, TpPHU3HAK, JIOKA3aTE€IbCTBO, PABHOCHIBHBIE (HOPMYIHPOBKH;
IIPUMEHSTh UX; YMEHHE (GOPMYJIHUPOBATH OOPATHOE U MPOTUBOIIOIOKHOE YTBEPK/ICHUE,
MPUBOJUTL MPUMEPHl U KOHTPHPHUMEPHI, HCIOIH30BaTh METOJ, MAaTeMaTH4YeCKOU
WHIYKIIMK; TPOBOAUTH JTOKA3aTeNbHBIE PACCYK/ICHUS MPU PEIICHUU 3a/1a4, OLIEHUBATh
JIOTUYECKYI0 TPAaBWIBHOCTh PACCYKICHUH; yMEHHE OIEepUpOBaTh MOHATHIMHU:
MHOKECTBO, TOJMHOKECTBO, OIEpali HaJ MHOXECTBAMH; YMEHHE HCIIOIb30BATh
TEOPETUKO-MHOKECTBEHHBIN allnapar AJs OMHCAHUS pealbHBIX MPOIECCOB U SBJICHUHN U
IpU pelIeHUd 3a7a4y, B TOM 4YHCIE M3 JAPYrUX Y4eOHBIX TMPEIMETOB; YMEHHE
OTEepUpPOBATh MOHATHAMU: Tpad, cBsI3HBIM Tpad, AepeBo, LUK, Ipad Ha IMIIOCKOCTH;
YMEHHE 33]1aBaTh U OINUCHIBATh rpadbl pa3InyHBIMU CIIOCOOAMU;

HCIIOJIBb30BAaThb l"pa(bLI IIpH PCUHICHHUU 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATYypaJIbHOE YUCIIO, LIEJIOE YNCIIO, CTENIEHD C LEIBIM
II0OKa3aTesIeM, KOPEHb HaTypaJIbHOM CTENEHH, CTENEHb C PALIMOHAIBHBIM IIOKA3aTeNeM,
CTENEHb C AEMCTBUTEIbHBIM MTOKa3aTelIeM, JorapudM 4ucia, CHHYC, KOCUHYC U TaHT€HC
IPOM3BOJILHOIO YHUCJIA, OCTATOK 10 MOJAYJIIO, PAllMOHAIBHOE YHMCIIO, UPPAL[OHAIBHOE
YHCII0O, MHOYKECTBAa HATypaJbHBIX, LIEJbIX, PAllMOHAIbHBIX, ACHCTBUTEIbHBIX YHUCEIL;
YMEHHE HCIOJIb30BaTh NPHU3HAKU JAETUMOCTH, HAMMEHbIIMH OOIMH JAeTuTeNb U
HauMeHbllee o0llee KpaTHoe, anropuTM EBKiMIa MpH peleHuu 3ajad; 3HaKOMCTBO C
Pa3IMYHBIMH [TO3ULMOHHBIMH CHCTEMAMH CUUCIICHUS; YMEHUE BBINOIHSITH BbIUHUCICHHUE
3HaUYeHUH ¥ TNpeoOpa3oBaHUsl BBIPAXKEHUM €O CTENEHSMM M Jiorapudmamu,
npeoOpa3oBaHus  JIPOOHO-pAllMOHANBHBIX  BBIPDAKEHUH; yYMEHHME  ONEpUpOBATh
MOHATUSIMU: TIOCJIEIOBATENIbHOCTh, apU(MeTHUecKas Iporpeccus, IeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIasi reoMEeTpHUecKasl Iporpeccus; yMeHue 3a1aBarh
MOCJIEZIOBATEIbHOCTH, B TOM 4YHCIE C TOMOIIBIO PEKYPPEHTHBIX (OpMYJ; yMEHHE
OIIEpUPOBATh MOHATUSAMHU: KOMIUIEKCHOE YHCIIO, CONPSIKEHHBIE KOMIUIEKCHBIE YHCIIA,
MOJyJb M apryMEHT KOMIUIEKCHOTO 4Hcia, (opMmMa 3alucHd KOMIUIEKCHBIX YHCEl
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M airedpamdeckas); yMETb IPOU3BOAUTH
apupMeTHyecKue JCUCTBUS C KOMIUIEKCHBIMM YHWCJIaMH; TPHUBOIUTH IMPUMEPHI
MCTOJIb30BAHUS KOMITJICKCHBIX YHCEN; ONIEpUPOBATh MOHATUAMU: MaTpuna 2 X 2 u 3 x 3,
OIIPEAETIUTEND MAaTPUILIbl, TEOMETPUUECKHI CMBICIT ONPEAETUTEINS
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YMeHue onepupoBaTh MOHATUSMU: pallMOHATIbHBIC, UpPAllMOHAIbHBIC, [TOKAa3aTEIbHBIC,
CTETICHHBIE, JIOTApU(PMUIECKUE, TPUTOHOMETPUUICCKUE YPAaBHEHUS M HEPABEHCTBA, WX
CHUCTEMBbI; YMEHHUE  ONEPUpPOBATH  MOHATHUSMHU:  TOXKJECTBO,  TOXKICCTBEHHOE
nmpeoOpa3oBaHue, YpaBHCHHE, HEPAaBEHCTBO, CHCTEMa YpPaBHEHHH W HEPaBEHCTB,
PaBHOCUJILHOCTh YpPaBHEHMM, HEPABEHCTB M CHCTEM; YMEHHE peliaTb ypaBHEHWS,
HEPAaBEHCTBA U CHUCTEMBbl C TOMOUIBIO PA3JIMYHBIX MPUEMOB; pEIIATh YpaBHEHUS,
HEpPaBEHCTBA W CHUCTEMbl C IapaMETpOM; MPUMEHSTh ypaBHEHHS, HEPaBEHCTBA, HX
CUCTEMBI JUIsl PeLICHUs] MaTeMaTHUECKUX 3a/1a4 U 3a/1a4 U3 Pa3JInYHbIX o0nacTel HayKu
Y peaJbHOU KU3HU

YMeHue omnepupoBaTh MOHATUAMHU: (YHKIHS, YETHOCTh (DYHKIMH, MEPUOIUYHOCTD
(GyHKINHU, OTPaHUYEHHOCTh (DYHKIIMH, MOHOTOHHOCTh (DYHKIIMHU, IKCTPEMYM (YHKIIUH,
HauOoblllee W HaMMEHbIIEEe 3HAa4YeHUs (YHKIMM Ha TPOMEXKYTKE, HeNpepbhIBHAS
¢GyHKIMsA, acUMNTOTH rpaduka (QyHKIMH, TepBas U BTOpas MPOU3BOAHAS (DYHKIIHH,
TE€OMETPHUECKUI U (HPU3NIECKHUI CMBICI TIPOM3BOIHON, TIEPBOOOpa3Has, ONPEIeICHHBIN
WHTETpajJ; yYMEHUE HAXOAWUTh ACUMNTOTHl rpaduka (YHKIWH; YMEHHE BBIYHCIATH
IIPOM3BO/IHBIE CYMMBI, IPOU3BEIEHHS], YACTHOIO M KOMIO3ULIUU (PYHKIIUH, HAXOUTh

ypaBHEHHME KacaTeslbHOM K rpaduky (GYHKLIHMH; YMEHHE HaXOAWUTh IPOU3BOJHBIE
JIEMEHTApHbIX (YHKIMHA; yMEHHE HCIOJIb30BaTh HPOM3BOJIHYIO AJIS HMCCIEIOBAHUSA
GyHKUMH, HaXOAWTh HaAuOOJbLIME M HAUMEHbIINWE 3HA4YeHUs (QYHKUUH; CTPOMUTH
rpadMKd MHOTOWIEHOB C MCIIOJB30BAaHMEM arliapaTa MaTeMaTHMYeCKOro aHaju3a;
MIPUMEHSTh MPOU3BOJIHYIO JJIsi HAXOXKJIECHUS HAWIYyYLIEro pelIeHHUs] B MPUKIAIHBIX, B
TOM 4YHCJIE COLIMAJIbHO-3KOHOMMUYECKUX U (PU3MUECKUX 3aJadyax; HaXOJUTh IUIOIIATU U
00beMbl (pUTYp C TOMOIIBIO HHTETpaja; NPUBOJUTH IMPUMEPHl MaTEMaTHYECKOTO
MOJIETUPOBAHUS C IOMOILBIO U DepeHIINATbHBIX YpaBHEHUI

YMeHue onepupoBaTh NOHATHAMU: rpaduk pyHKuKU, oOpaTHas QyHKIMS, KOMIO3HLIUSA
¢byHkuui, nauHelHass (YHKUMSA, KBajapaTW4Has (QYHKUUS, palMOHaJIbHAas (QYHKLUS,
cTeneHHast QyHKIHsI, TPUTOHOMETpUYecKrue PYHKIUHU, 0OpaTHbIE TPUTOHOMETPUYECKHE
¢GyHKIMHU, MOKa3aTeabHas U Jjorapugmuueckas (QyHKIHMH; YMEHHE CTPOUTH TIpaduku
M3Y4YEHHBIX (DYHKIUH, BBIIOJIHATH NpeoOpa3oBaHusl rpadukoB QyHKIUHN, HCIIOJIB30BATh
rpaduKy JUTST U3YYEHHs MPOIECCOB W 3aBUCHMOCTEW, NMPH PEIICHUH 33134 U3 APYrHX
Y4eOHBIX MPEIMETOB U 33/1a4 M3 PEATbHON KU3HU; BBIPAKATh (POPMYIIaMU 3aBUCUMOCTH
MEXIy BEIMYMHAMH; HCIIOJNB30BaTh CBOMCTBA W Tpaduku (QYyHKIMA Ui penieHus
yYpaBHEHH, HEPAaBEHCTB W 3a1ady C MapaMeTpamMu; H300pakaTb Ha KOOPIWHATHOM
TUTOCKOCTH MHOYKECTBA PEIICHUH YpaBHEHHIA, HEPABEHCTB U MX CHCTEM

VYMmenue peiiaTh TEKCTOBBLIC 3aJa4X pPa3HbIX THIIOB (B TOM 4YHMCJIC Ha MPOUCHTHI, 10JIU U
4aCTHu, Ha IBHXKXCHHC, pa60Ty, CTOUMOCTDb TOBApOB U YCIIYT, HAJIOTH, 3aJa4U U3 obmactu
YIIpaBJICHHUA JIMYHBIMHU U CEMEMHBIMU (I)I/IHaHCB.MI/I); COCTaBJISITb  BBIPAKCHU,
YpaBHCHM:, HCPABCHCTBA U UX CUCTCMBI IO YCJIOBUIO 3aa4u, UCCICAOBATH MOJYYCHHOC
peuicHue u OLCHHUBATH HpaB,ZLOHOIlO6HOCTB pe3yIbTaTOB;, YMCHHC MOICIUPOBATH
PCAJIbHBIC CHUTyallUUW Ha A3BIKC MATCMATHUKH, COCTAaBJIATHL BBIPAXKCHUSA, YpPABHCHUA,
HCEPAaBCHCTBA U UX CUCTCMBI 11O YCJIOBUIO 3aJ1da4H, UCCIICA0BATH IMOCTPOCHHBIC MOJCIIN C
HCIIOJIb30BAHUEM allllapara anre6pLI, HHTCPIPECTUPOBATH HOJ'Iy‘-ICHHBIfI pPE3yIbTaT
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YMeHue onepupoBaTh NOHATUAMU: CpeHEE apu(pMeTHIecKoe, MeJMaHa, HauOoJbliee u
HauMEHbIIEEe 3HAYCHHUSA, pa3Max, AHUCIEPCHs, CTAHJAPTHOE OTKJIOHEHHE YHCIOBOIO
HaOopa; yMeHUE M3BJIEKATh, MHTEPIPETUPOBATh HH(DOpMAIUIO, MPEICTABICHHYIO B
TabauIax, Ha AUarpammax, rpadukax, OTpakarollyl0 CBOMCTBA pealbHbIX IIPOLECCOB U
SBJICHUH; MPEJICTABIATh MH(MOPMALIUMIO C IOMOIIBI0 TaOIMIl U AMArpaMM; UcCIel0BaTh
CTaTUCTHYECKHE JaHHble, B TOM 4YMCJIE C NPUMEHEHHEM TIpadUuyecKux METOJI0B U
JIEKTPOHHBIX CPEACTB; TIpaduueckd HCClIenoBaTb COBMECTHbIE HAOIIOAEHUSA C
IIOMOILBIO AUarpaMM PacCEUBAHUS U JIMHEWHON PETpeCCUuu

YMeHue omnepupoBaTh IMOHATHAMHU: CIY4YallHBIA ONBIT W CiydaifHoe coObITHE,
BEPOSTHOCTh  CIY4alHOTO  COOBITHS;  YMEHHE  BBIYHCISATH  BEPOSTHOCTH  C
UCIOJb30BaHUEM TpaUUYeCKUX METOJOB; NPUMEHATH (OPMYIBI CIOXKEHHUS U
YMHOXKEHHUSI BEpOATHOCTEH, (QOopMylly MOJHOW BeposTHOCTH, (opmyny bepHymm,
KoMOMHaTOpHbIEe (aKThl U (HOPMYJIBI; OICHHBATh BEPOSTHOCTU PEANBHBIX COOBITHI;
YMEHHE  ONEpPHpOBAaTh  TMOHATHSAMH:  CIOydailHas  BEJIMYMHA,  paCIpe/eieHue
BEPOSITHOCTEH, MaTeMaTH4eCKOe OXKHIAaHHWEe, AMCIEPCHUS W CTaHJApTHOE OTKIOHEHUE
CIlydailHOH BENWYHMHBI, (YHKIMHM paclpelnesieHuss W IUIOTHOCTH PaBHOMEPHOTO,
MOKa3aTeIbHOTO M HOPMAJIBHOTO pAaCHpeAeCHHd; YMEHHE HCIIOIb30BaTh CBOWCTBA
W3YYCHHBIX pacHpeleNeHuid sl pelieHus 3aJad; 3HAKOMCTBO C MOHSITUSMH: 3aKOH
OOJIBIINUX YKCE, METOAbI BHIOOPOUHBIX HCCIIEIOBaHUI; YMEHUE MPUBOAUTH MPUMEPHI
MIPOSIBIICHUS 3aKOHA OOJIBIINX YHUCE B MPUPOTHBIX U OOIIECTBEHHBIX SBICHUSX; YMEHUE
ONEpUPOBATh TMOHATHUSIMU: COYETAHUE, IEePEeCTAHOBKA, YHWCIO COYETAHUM, YHUCIO
nepectaHoBokK; OuHOM HbIOTOHA; yMeHHE MPUMEHITh KOMOMHATOpHbIE (aKThl U
paccyXaeHusl JUIs peIleHUs 3aJad; OICHUBATh BEPOSATHOCTH PEAbHBIX COOBITHIA;
COCTaBJISTh BEPOSTHOCTHYIO MOJIENIb U MHTEPIPETUPOBATH MOTYYSHHBIN pe3ynbTat

YMeHHe onepupoBaTh MOHATUAMU: TOUKA, IPsMas, INIOCKOCTh, IPOCTPAHCTBO, OTPE30K,
Jyd4, BEJIMYMHA YIJIA, IUIOCKMHA Yroj, JBYIPAaHHBIA yroJl, TPEXI'PaHHBIA yroi,
CKpPELIMBAIOIIMECS MpPsAMbBIEC, MNAPALICIBHOCTh M NEPHEHAMKYJISIPHOCTh NPSIMBIX U
IIJIOCKOCTEM, YTOJ MEXY HPSIMBIMH, YTOJ MEXIY NPSIMOM M IJIOCKOCTBIO, YTOJI MEKIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKHM JO IUIOCKOCTH, PACCTOSIHUE MEXKIY MPSIMBIMH,
paccTositHue MEXAYy IUIOCKOCTAMM; YMEHHME HCIIOIb30BaTh IIPU PELICHUU 3a]1a4
M3Y4YEeHHbIE (AKThl U TEOPEMbl IUIAHUMETPUM; YMEHHE OLIEHUBATh pa3Mepbl 0OBEKTOB
OKPY’KaIOILIEr0 MUpPa; CTPOUTh MAaTEMAaTUYECKUE MOJEIU C IOMOIIBI0 I€OMETPUUECKUX
MOHATUI U BEJIMYMH, pELIaTh CBA3aHHBIE C HUMU IIPAKTUYECKUE 3a1a4l

10

YMeHue onepupoBaTh NOHATUSAMU: IUIOHIaAb (GUTYpBl, 00BEM (UTYpbl, MHOTOTPAHHUK,
MpaBWJIbHBII MHOTOIPAaHHUK, CEYEHHE MHOTOTpaHHMKA, Ky0, Mapajuiesenunes, npusma,
nupamua, Gurypa 1 NoBEpXHOCTh BpallleHus, HIWINHAP, KOHYC, 1ap, chepa, IIonaib
cdepsbl, IIONIalb MTOBEPXHOCTH MUPAMUJBI, MPU3MBI, KOHYCa, IIMJIMH]pa, 00beM KyOa,
MIPSIMOYTOJIBHOTO TapajuIeNIeNnIe1a, TUPAMUABI, MPU3MBbI, HAJIUHAPA, KOHyca, IIapa,
pa3BepTKa IIOBEPXHOCTH, CEYECHUS KOHyCa M UWIMHAPA, IapajuleibHbIE OCU WU
OCHOBAHHIO, CEUYEHHE IIapa, IUIOCKOCTb, Kacaromascs cdepbl, LUIMHIPA, KOHYCA;
YMEHHUE CTPOUTh CEUYEHHE MHOTOIpAaHHHKA, M300pa’kaTh MHOTOTPAaHHUKH, (QUTYpPBI U
IIOBEPXHOCTHU BPAILICHM], UX CEYECHUS, B TOM YHUCIIE C IIOMOIIBIO MIEKTPOHHBIX CPEJCTB;
YMEHHE  TPUMEHSTH  CBOMCTBa  TI'€OMETPHYECKUX  (UTyp,  CaMOCTOSITEIbHO
(dbopMyIHMpOBaTH ONpeAeIeHU U3ydaeMbIX (UTyp, BBIIBUTATh TMIIOTE3bI O CBOMCTBAX U
MPU3HAKAX TEOMETPUYECKHX (Uryp, OOOCHOBBIBATH MJIM OINpPOBEpraTb UX; YMEHHE
OPOBOJUTH  KiIacCHpUKAIMIO (GUIyp 10 Ppa3IUYHBIM  IpPU3HAKaM, BBIIOJIHSITh
HE00XOAUMBIE JOMOTHUTENIbHbIE TOCTPOCHHUS
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11

YMeHue onepupoBaTh NOHATHAMU: JBIKEHHE B IPOCTPAHCTBE, APaJUICIBHBIN ITEPEHOC,
CUMMETpHs Ha IUIOCKOCTH M B IPOCTPAHCTBE, IOBOPOT, MpeolOpa3oBaHuE MOA00US,
1oJJ00HbIe (PUTYPHI; YMEHHE PACIIO3HABAThH PaBHbIC U MOAO00HBIC (PUTYPHI, B TOM YHUCIIC B
IpUpPOJIe, UCKYCCTBE, APXUTEKTypEe; HCIIOIB30BATh T€OMETPUYECKHUE OTHOLICHUS IIPH
pELICHUN 3a/1a4; HaXOIUTh T€OMETPUYECKUE BETMYMHBI (IJIMHA, YTOJI, IJIOMIA/b, 00BEM)
IpU PElICHUH 337ad U3 JPYTHX Y4eOHBIX MPEAMETOB M M3 PEANbHON JKH3HH; YMEHHUE
BBIYHMCIIATE TEOMETPHUYCCKHE BEIUYMHBI (IJIMHA, YTOJ, IUIOIAAb, OOBEM, IUIOUIA[b
MOBEPXHOCTH), WUCIONB3Ys M3Y4EeHHBbIE (OPMYJBI U METONBI, B TOM 4YHCJE: IJIOMIAIb
MOBEPXHOCTU MUPAMUIBI, PU3MBI, KOHYCa, IIJINHAPA, miomans chepsl; o0beM Kyoa,
NPSIMOYTOJIBHOTO TapaJuIeNICHIea, MUPaMH/Ibl, MPU3MBI, LWIMHIPA, KOHYyCa, IIapa;
yYMEHHUE HaXOAUTh OTHOLIEHHE 00HEMOB MOT0OHBIX GUTYP

12

YMeHHue onepupoBaTh MOHATUAMH: MPAMOYTOJbHAs CHCTEMa KOOPAMHAT, BEKTOP,
KOOpAMHATBI TOYKH, KOOPAUHATHI BEKTOPA, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HA
YHCIIO, pa3lio’)KeHHWE BEKTOpa Mo 0a3ucy, CKalApHOE TMPOU3BEACHHE, BEKTOPHOE
MPOU3BEICHUE, YroJ MEXKIy BEKTOpaMH; YMEHHUE MCIOJIb30BaTh BEKTOPHBIA U
KOOPJAMHATHBIA METOJ /ISl PEIICHUS] TEOMETPUUYECKUX 3a/1ay U 3a/1ay APYTuX Y4eOHBIX
MPEIMETOB

13

YMeHnue BbIOMpaTh MOAXOAAIINI METO /ISl pellIeHUs 3a7aun; IOHUMaHUe 3HAYUMOCTH
MaTEMaTUKU B U3YYEHUU MPUPOTHBIX U OOIIECTBEHHBIX MPOLIECCOB U SIBJICHUI; yMEHUE
pacro3HaBaTh INPOSBICHUE 3aKOHOB MAaTeMaTUKA B HCKYCCTBE, YMEHUE IIPUBOAUTH
IIPUMEPBI MATEMATHYECKUX OTKPBITUM POCCUNMCKOW U MUPOBOM MaTEMaTUYECKON HAyKU
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Ilepedyens 31eMeHTOB cofepkaHusi, NpoBepsieMbIX Ha EI'D mo MmatemaTtuke

Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA
1 Hucna u BIYUCIICHHUS.

11 Hatypanbhble u nensle uncia. [lpu3Haku AeIMMOCTH LEIbIX Yucel

1.2 Panmonanehbie uncna. OOBIKHOBEHHBIC M IECATUYHBIC TPOOH, TPOIICHTHI, OECKOHEYHBIC
nepuoandeckue Apoou

1.3 ApudmeTnaeckuii KOpEHb HaTypaJbHON CTEIEHHU. HeiicTBus
C apru(METUIECKUMHU KOPHSIMH HAaTYpaJIbHON CTENICHH

14 Crenens c 1enbIM nokaszareneM. CTeneHb ¢ palnoHadbHbIM Noka3zareneM. CBOMCTBa CTETICHH.

1.5 CuHyc, KOCHHYC ¥ TAHT'€HC YUCIIOBOI'O apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTaHI'€HC
YHCIOBOTO apryMeHTa

1.6 Jlorapudm yucna. JlecaTuyHble U HaTypaIbHbIE JOrapru(MbI

1.7 JleiicTBuTenbHble YKchaa. ApuU(pMETHYECKHE ONEpaluud C JEWCTBUTEIbHBIMU UHCIAMH.
[TpuGnuxeHHbIE BBIYMCICHUS, TPaBWJIA OKPYIJICHHUS, MPHUKHIKA W OLEHKa pe3yibTara
BBIYMCIICHUM.

18 [IpeobOpazoBanue BeIpaKeHUH

1.9 KowmriekcHsie yncna

2 VYpaBHEHUSI U HEPABEHCTBA

2.1 Lenbie u 1poOHO-paIOHANBHBIC YPaBHEHHUS

2.2 WppatmonaibHble ypaBHEHHUS.

2.3 Tpuronomerpuueckue ypaBHEHUs

2.4 [Toka3zaTenbHble U JOrapuPMHUUECKUE YPAaBHEHUS

2.5 [enpie u 1poOHO-palIMOHATIEHBIE HEPABEHCTBA

2.6 WppanmonanbHble HEpaBeHCTBA.

2.7 [TokazaTenbpHbIC U JOrapuhMHUUECKIE HEPABCHCTRA.

2.8 Tpuronomerpuieckrue HepaBeHCTBA

2.9 CucTeMbl ¥ COBOKYITHOCTH YpaBHEHUH M HEPABEHCTB

2.10 VYpaBHEHMsI, HEpAaBEHCTBA U CUCTEMBI C TApaMeTpaMu

2.11 Martpuiia cucTeMbl JIMHEWHBIX ypaBHEHUH. OnpeaenuTesib MaTPUILIbI

3 OyHKIMH U TpadUKHU.

3.1 OyHkIus, crnocoos! 3ananus ¢yHkuuu. I'paduk ¢pyHkuuu. B3aumuHo oOpaTHble (QyHKIMH.
YetHsble 1 HeueTHbIe GpyHKuMU. [lepruoanueckue QyHKIMH.

3.2 Ob6nacTh ompeneneHus U MHOXKecTBO 3HaueHH ¢yHkiuu. Hymn dynkuuu. I[IpomexyTku
3HAKONOCTOSIHCTBA.  [IpOMEXYTKH MOHOTOHHOCTH (YHKIHWH. MaKCHMyMbl U MHUHUMYMBI
¢byakuun. Hanbonpiiee n HauMeHsbIee 3HadeHUE QYHKIIUNA HA TPOMEKYTKE

3.3 Crenennas (GyHKIMS C HaTypalbHBIM M II€JIBIM TOKa3aTeneMm. Ee cBoiictBa u Tpaduk.
CaoiicTBa u rpaduk KOpHA N-0if cTeneHn

3.4 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku

3.5 [Toka3zarenbHas u orapudmMudeckas GyHKIIMH, UX CBOUCTBA U TpapUKu

3.6 Touku paspeiBa. AcumnToThl rpadukoB ¢yHkiuil. CBoiicTBa (pyHKUMN, HEMpEephIBHBIX Ha
OTpe3Ke

3.7 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHMS TOCIEI0BATEILHOCTEH.

3.8 Apudmernueckas 1 reomeTpuuecKkas mporpeccu. @opmyia CI0KHBIX MPOLIEHTOB

4 Hauana maTemMaTiueckoro aHaimsa
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4.1

[TpouzBoanas pyukmuu. [Ipon3BoaHBIE 2JIEMEHTAPHBIX (PYHKITUN

4.2 [IpuMeHeHne MPOM3BOTHON K MCCIIEIOBAHHMIO (DYHKIIMH HAa MOHOTOHHOCTh M KCTPEMYMBI.
Haxoxaenne HanOoIbIIero 1 HAMMEHbIIEr0 3HaYeHHs PYHKIIMHA HA OTPE3Ke.
4.3 [TepBooOpaznas. Murerpan
5 MHoOXecTBa U JIOTHKA
5.1 MHokecTBO, onepalu HaJ MHOXKecTBaMu. [{uarpammel Ditnepa — Benna
5.2 Jloruka.
6 BeposITHOCTh 1 cTaTUCTHKA.
6.1 OrnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMbIe ¥ TIIOCKOCTH B MMPOCTPAHCTBE
7.3 MHororpaHHuKH.
7.4 Tena v MOBEPXHOCTH BpaICHUS
7.5 KoopauHatsl 1 BEKTOPBI
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