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AJredpa u HAYaJa MATEMATHYECKOT0 AaHAJIU3a

st ooyyaromuxcst 10-11 kimaccos



MNOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma y4eGHOrO Kypca «Anredpa M Hadala MaTeMaTHYECKOTO aHAIH3a»
0azoBoro ypoBHs s obywaromuxcs 10 —11 kimaccoB pa3paborana Ha ocHoBe DenepalibHOTO
roCy/IapCTBEHHOT0 00pa30BaTEIbHOIO CTaHAApTa CpeAHero oO0Iliero odpazoBaHus, C YUYETOM
COBPEMEHHBIX MHUPOBBIX TPEeOOBaHUI, MPEIbIBISIEMbIX K MaTeMaTHYeCKOMY OOpa3oBaHUIO, U
TPagUIMA POCCHIICKOro oOpa3zoBaHus. Peanmzamus mporpaMMmbl 00ECIICUMBACT OBIAJCHHE
KIIFOYCBBIMU KOMIICTCHIIUAMHA, COCTABJIAIOIIUMMHU OCHOBY JIsI CaMOPA3BUTHUA W HCEIIPCPBLIBHOI'O
o0pa3oBaHus, LEJIOCTHOCTh OOLIEKYJIBTYPHOIO, JUYHOCTHOTO W TO3HABATEIHLHOTO Pa3BUTHUS
JUYHOCTH 00YYaroIIUXCsl.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

Kypc «Anrebpa u Hayala MaTeMaTUYeCKOTO aHalu3a» SIBISETCS OJHUM M3 Haunboiee
3HAYUMBIX B MPOTpamMMe CTapIIeH MIKOJbI, MOCKOIBKY, C OJHON CTOPOHBI, OH OOecleynuBaeT
MHCTPYMEHTAJIbHYI0 0a3y Julsl M3Y4YeHHsS BCEX €CTECTBEHHO-HAayUHBIX KypCOB, a C JIpyroi
CTOPOHBI, (QOPMHUPYET JIOTUYECKOE W aOCTPAKTHOE MBINUICHUE YYallUXCsl Ha YpPOBHE,
HEOOXOIUMOM JIsl OCBOCHHSI KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, HICTOPUH, CIIOBECHOCTH.
B pamkax 1aHHOro Kypca yyaliuecs OBJIaJIeBal0T YHUBEPCATbHBIM A3bIKOM COBPEMEHHOM HAyKH,
KOTOpast (GOpMYIUPYET CBOU AOCTHIKEHHS B MAaTEMaTHIECKOH (hopme.

Kypc anredpb! 1 Hayasl MaTEMaTUYECKOTO aHAJIM3a 3aKJIabIBA€T OCHOBY JJISl YCIIELTHOIO
OBJIAJICHUS 3aKOHAaMH (U3UKH, XUMHH, OWOJIOTUM, TOHUMAHUS OCHOBHBIX TEHACHIIUN
HSKOHOMHUKH U OOIIECTBEHHOW U3HU, TO3BOJSET OPUECHTUPOBATHCSI B COBPEMEHHBIX IH(PPOBBIX
N KOMIIBIOTCPHBIX TCXHOJIOTUAX, YBEPCHHO HUCIIOJIB30BATh UX B HOBCGI[HGBHOﬁ JKM3HU. B TOXE
BpEMA OBJIAACHUC a6CTpaKTHI>IMI/I " JIOTHYECKU CTPOTrUMHU MATCMATUYCCKHMU KOHCTPYKOUAMHA
pa3BUBAaeT yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH YTBEPKIACHHUS,
UCIIONIb30BaTh 0000IIeHne W KOHKpETH3aIuio, abcTparupoBaHHE W aHAJOTHIO, (OpMHUpPYET
KpC€aTUBHOC U KPUTHUYCCKOC MBIIIJICHUC. B XO0JA€ U3YUCHUA anre6p},1 N Haydall MaT€MaTH4€CKOIro
aHallu3a B CT&pIHCfI MIKOJIC y4JalluecCd IOJIy4daroT HOBEIU OIIBIT pPEeICHUS MPHUKIAAHBIX 3a1ad4,
CaMOCTOSITENIbBHOIO ~ MOCTPOCHHMSI MaTEMaTHYECKUX MOJENed  pealbHbIX CUTyallud U
WHTEpPOpPETAlMM TOJYYEHHBIX pEIICHUH, 3HAKOMATCS C NpUMEPaMH MaTeMaTUYECKUX
3aKOHOMEPHOCTEW B MPHUPOJE, HAYKE M B HMCKYCCTBE, C BBIAAIOIIMMUCI MaTEMAaTHYECKUMH
OTKPBITUAMU U UX aBTOpaMHU.

Kypc o0mamaer 3HAYUTENBHBIM BOCHUTATENHHBIM MOTEHIIMAIIOM, KOTOPBIA peanu3yercs
KaK yepe3 y4eOHBI MaTepuai, CocOOCTBYIONINI (pOPMUPOBAHUIO HAYYHOTO MHUPOBO33pPEHHUS,
TaKk ®W 4epe3 crnenupuKky ydeOHOH MACATEIBHOCTH, TPEOYIOIMIEH CaMOCTOSTEILHOCTH,
AKKYpPaTHOCTH, HpO)IOJ'DKPITGJ'IBHOﬁ KOHOCHTpAaIun BHUMAHUA u OTBETCTBCHHOCTHU 3a
MOJIYYEHHBIN pe3yJbTar.

B ocHoBe meroauku oOydeHusi anreOpe M HadajgaM MaTEeMaTHUYECKOTO aHajan3a JICXKHT
JeSTeIIbHOCTHBIA IPUHLIUIT O0yUEHUSI.

CrtpykTypa Kypca «Anredpa 1 Hauajga MaTeMAaTUYECKOTO aHaIM3a» BKIIIOYAET ClIeAYIOIIne
coJiepKaTelbHO-METOAUYeCKue JHHUU: «YHucna W BblUMCIHCHUs», «DyHKUUH U TpaduKn»,
«YpaBHeHUs1 U HepaBeHCTBay», «Hauana Maremarnueckoro aHanu3a», «MHOXKECTBA U JIOTHKA.
Bce ocHOBHBIE conepikaTelbHO-METOAUYECKHE JTUHUM W3Y4aroTcsl Ha MPOTSHDKEHUU ABYX JIET
o0ydeHus B cTaplled IIKOJIe, €CTECTBEHHO JOMOJHSASA APYr Ipyra M MOCTENEHHO HACBIIASCh
HOBBIMM TeMaMU U pasjaenamu. JlaHHBIM Kype SBIIAETCS HWHTEIPATUBHBIM, IIOCKOJBKY
oOpenuHsIET B cebe CoJep)KaHUE HECKOJBKUX MAaTeMaTHYeCKUuX JUCHUIUIMH: anredpa,



TPUTOHOMETPHSI, MaTeMaTHUYECKHUI aHaIu3, Teopus MHOXKecTB U 1p. [To Mepe Toro kak yyamuecs
OBJIAJICBAIOT BCE Ooyiee MMPOKMM MATEMATHUYECKHMM allllapatoM, y HUX TOCIEeI0BATEIIEHO
dbopMUpYyeTCST U COBEPIICHCTBYETCS YMEHHUE CTPOUTH MATEMAaTHYECKYH0 MOJETh peallbHOM
CUTyallud, NMPUMEHITh 3HAHUs, MOJIyYeHHbIE B Kypce «AureOpa M Hayala MareMaTHYecKOro
aHaJIM3a», JJI PELIeHUs CaMOCTOSTEIbHO C(OPMYIMPOBAHHOM MaTeMaTHYeCKOW 3agadd, a
3aTeM MHTEPIPETUPOBATH MOJIYUCHHBIA PE3YIbTaT.

CognepxxarenpHo-MeTOAMYECKass  JUHUS — «Yucna W BBIYUCICHUS» — 3aBEpIIacT
dbopMupOBaHHE HABBIKOB HCIOJB30BaHUS JEHCTBUTENBHBIX YHCEN, KOTOpOe OBbLJI0O HAyaTO B
OCHOBHOI1 miKkoinie. B crapmieil mkone ocoboe BHUMaHue yaensercss GOpMUPOBAHUIO MPOUYHBIX
BBIYMCIIUTEIFHBIX HABBIKOB, BKJIFOYAIONIUX B ce0sl HMCIIOJNB30BAHHE PA3IUYHBIX (OPM 3amucu
JNIEUCTBUTEIILHOTO YHWCJa, YMEHHE pAIMOHAJIIHO BBITIOJHATh JACHCTBUS C HHUMH, JelaTh
OPUKUAKY, OLEHUBaTh pe3ynpTaT. OOydaromuecs TMOJy4aloT HaBBIKKM HPUOTKEHHBIX
BBIUMCJICHHUM, BBITIOJHEHHUS JAEWCTBUH C YMCIaMH, 3alMCaHHBIMH B CTaHIApTHON ¢opme,
WCIIOJIb30BAHUS MATEMATHUYECKUX KOHCTAHT, OLIEHUBAHUS YHCIIOBBIX BHIPAKCHUH.

Jlunusa «YpaBHEHUS! U HEPABEHCTBA» PEAM3YeTCSd Ha MPOTSHIKEHUU BCEro oOydeHHUs B
CTapuieil IIKoJie, IMOCKOJIbKY B KaXKIOM paszfelie MpOorpaMMbl MPEAYCMOTPEHO pEelIeHUE
COOTBETCTBYIOIIHUX 3a7a4u. OOyyaromuecs OBIaaeBal0T Pa3IMUHBIMA METO/IaMHU PEIICHUS IENbIX,
paldoOHATIBHBIX, UPPAIMOHAIBHBIX, ITOKA3aTEIbHBIX, JOTAPU(PMUUECKIUX U TPUTOHOMETPUUYECKUX
ypaBHEHUM, HEPABCHCTB M UX CUCTEM. [loydeHHbIE YMEHUS UCTIONB3YIOTCS TIPU HCCIICIOBAHUN
GyHKIUI C TOMOIIBIO MPOW3BOIHOM, PEIICHUH MPHUKIAIHBIX 33/1ad U 3aJa4 Ha HaXOXKICHHE
HauOOJBIINX U HAMMEHBITUX 3HaYeHui (GyHKuuu. [lanHas comepikarenabHasi TUHUS BKIIOYAET B
cedst Takke (OpMUPOBAHHWE YMEHUU BBINONHATH pacuéTel mo (opmynaM, HpeodpazoBaHUs
LEJIBbIX, PAIlMOHAIBHBIX, HPPANUOHATIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHHM, a TakkKe
BBIpQXEHHH, COJEp)KAIIMX CTeMeHW U Jorapudmbel. brarogaps u3ydeHuto anredbpandeckoro
MaTepuaia MPOUCXOTUT JalbHEeIee pa3BUTHE ATOPUTMHYECKOTO U aOCTPAKTHOTO MBIIILICHUS
yJamuxcsi, (GOpMHUPYIOTCS HABBIKM JEAYKTHUBHBIX PAacCYXIEHUW, pabOThl C CHUMBOJBHBIMU
dbopmamu, TpeICTaBIeHUs 3aKOHOMEPHOCTEH M 3aBHCUMOCTEM B BHJIE PAaBEHCTB M HEPABEHCTB.
Anre6pa npezanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI I PEHICHHs] TIPAKTHUYECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HarJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK A3bIKa HAYKH.

ConepkarenbHo-MeToAuuecKast TUHUS «DyHKIUA U TpadUKU» TECHO TEPEIUIeTaeTcs C
JPYTUMHU JIMHUSIMH Kypca, TOCKOJIbKY B KaKOM-TO CMBICIE 3aaéT TIOCIEI0BATEIHbHOCTD
U3ydeHHs Marepuana. V3ydeHWe CTENeHHOW, TMOKa3aTenpbHOW, Jorapudmuueckoil u
TPUTOHOMETPUYECKUX (YHKIMHA, WX CBOWCTB M TpaduKOB, UCHONb30BaHUE (DYHKIMHA AIs
pemIeHUsT 3a/ad W3 JAPYTUX y4eOHBIX MPEIMETOB W PEAbHOM >KU3HU TECHO CBS3aHO KakK C
MaTEeMaTUYeCKUM aHAJIU30M, TaK U C PEIICHUEeM ypaBHEHUW W HepaBeHCTB. [Ipu sToM OosbIoe
BHUMaHue ynenseTcss (GOpMUPOBAHUIO YMEHHUS BbIpaxaTh (OpMylIaMH 3aBHUCHMOCTH MEXIY
pa3MYHBIMH BEIMYMHAMH, HCCIEAOBAaTh TOMy4YeHHbIe (YHKIHMHU, CTPOUTh HUX TpaduKH.
Marepuan »TO coaepKaTeIbHOW JMHWUW HAIEJIeH Ha pa3BUTHEC YMEHHH W HABBIKOB,
MO3BOJISIIOIIUX ~ BBIPAXKaTh 3aBHCHMOCTH MEXAY BEIMYMHAMH B  pasnuyHor  (dopwme:
AHAIUTUYECKOW, Tpaduueckod U ciaoBecHOH. Ero wu3yueHue crmocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIIOCOOHOCTH K  OOOOIICHHIO W  KOHKPETU3AIWU,
HCITOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHas nuHusa «Havana mMaTeMaTnyeckoro aHajan3a» IMO3BOJISIET CYLIECTBEHHO
pacIIMpUTh KPYT KaKk MAaTeMaTUYECKUX, TaK M MPUKIAIHBIX 3a7a4, JOCTYIHBIX 00YYarOIIIMCs, ¥
KOTOPBIX MOSIBISIETCSI BO3MOKHOCTH UCCIIEIOBATh U CTPOUTH rpaduku HyHKIUH, OpEAesaTh UX
HauOOoJIbIINE U HAaUMEHbILNE 3HAYEHUS, BBIYUCIATD IIoM@aau Guryp u oObEMBI Tel, HaXOIUTh



CKOPOCTH M YCKOpeHHs TmporeccoB. JlaHHas conepKarenbHas JMHHAS OTKPBIBACT HOBBIC
BO3MOXHOCTH HOCTPOCHUA MATEMATUYCCKUX MOI[GJIGI;'I PCAJIBbHBIX CI/ITyaLII/If/'I, HaXO0XJICHUA
HaWJIy4qmero peucHusa B IPUKIAIHBIX, B TOM YHCJIC COHHUAJIBbHO-3KOHOMHNYCCKHX, 3alaqdax.
3HAKOMCTBO C OCHOBAaMHM MaTEMaTHYECKOTO aHaIN3a CIIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO,
(OpMaNbHO-IOTHYECKOTO M KPEaTHBHOT'O MBIIIICHUS, (JOPMUPOBAHUIO YMEHHUI pacrio3HaBaTh
NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKH B Hayke, TEXHHKE M HCKyccTBe. OOydaromiyecs y3HAmOT O
BbIAIOMIUXCA PE3YyJIbTaTaX, IMOJIYYCHHBIX B XOJC PA3BUTHUA MATCMATUKHW KaK HAYKH, U HUX
aBTOpax.

ConepxxarenpHO-MeTOANYECKask TUHUS «MHOXXECTBa U JIOTUKA» B OCHOBHOM IIOCBSIIICHA
9JICMCHTAM TCOPHU MHOKCCTB. TGOpeTI/IKO-MHO)KCCTBeHHBIG MpeaACTaBJICHUA IPOHU3BIBAIOT BECh
KypC LIKOJIbHOM MaTEeMaTHKU U IpPEeUIaraloT Haubosee YHUBEPCAIbHBIN SI3bIK, 00bEINHAIOIIUI
BCE paselbl MaTeMaTWKH M €€ TNPHIOKEHHWH, OHM CBS3BIBAIOT pasHbIle MaTeMaTH4ecKue
JMCUMIUIMHEL B eanHoe 1enoe. [1o3ToMy BakHO AaTh BO3MOKHOCTH IIKOJBHUKY MOHHMATh
TeOpeTI/IKO-MHO)KCCTBeHHblf/'I A3BIK COBpeMeHHOfI MaTE€MAaTUKH MW HUCIIOJB30BaTh €10 IJIA
BBIPAXKCHUA CBOUX MBICIICH.

B kypce «Anrebpa u Hayasa MaTeMaTHYECKOTO aHAIN3a» MPUCYTCTBYIOT TAKXKE OCHOBBI
MaTEeMaTUYECKOr0 MOJEIMPOBAHUsS, KOTOPbIE NPH3BaHbI CHOPMUPOBATH HABBIKH HMOCTPOCHHS
MOJIeNIell peallbHBIX CUTYallui, UCCIEIOBAaHUS 3TUX MOJIENICH C IMOMOIIBIO anmnapaTa ainreopsl U
MAaTCMAaTUYCCKOro aHajin3da W HUHTCPIOPETAIHMU IOJTYYCHHBIX PE3YJILTATOB. Takue 3aJaHusA
BIUICTEHBI B KaXKIbId M3 pa3leioB IPOrpaMMBI, MOCKOJIBKY BECh MaTepHall Kypca IIHPOKO
UCTIONIBb3YeTCsl AJIS pelleHHs] PUKIaIHbIX 3a1a4. [Ipu pemennn peanbHbIX NIPAaKTHYECKUX 33734
yualipecsi  pa3BUBAlOT  HAOJNIOAATENbHOCTh,  YMEHHE  HAaXOIUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HMCIOJIb30BaTh AHAJOTUIO, 0000IIAaTh M KOHKPETH3UPOBATh MpoOIeMy.
JlesarenbHOCTh 1O (OPMHUPOBAHUIO HABBIKOB DPELICHUs NPUKIATHBIX 3a7ad OpraHU3yeTcs B
npoliecce U3y4eHus BceX TeM Kypcea «Anredpa v Hauana MaTeMaTHYeCKOTo aHAJIN3ay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

B ydyeOHOM MiiaHe Ha U3y4eHHe Kypca ainreOpbl ¥ Hayal MaTeMaTHYeCKOro aHalu3a Ha 6a30BOM
ypoBHe oTBoAUTCS 2 yaca B Henento B 10 knacce u 3 yaca B Hezenmo B 11 knacce, Bcero 3a iBa
roja ooyuyenus — 170 gacos.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

Yuciia 1 BBIYUCICHUSA

Parnmonanbubie uncina. OOBIKHOBEHHBIE U JIECSTUYHBIE JPOOU, MPOILEHTHI, OECKOHEUHBIE
nepuonuveckue  apodu. Apudmernueckue omepanud ¢ palMOHAIBHBIMU  YHCIAMH,
npeoOpa3oBaHusl YMCIOBBIX BblpakeHui. Ilpumenenue apoOGeil M NPOLIEHTOB MAJs pPELICHUs
IIPUKJIAIHBIX 3a7a4 U3 Pa3IMYHBIX OTpaciied 3HAaHUHI U pEaJIbHOM JKU3HH.

JelicTBuTenpHble yKciaa. PanyoHanpHble W MppalMOHaNbHBIE uyucia. Apudmernueckue
orepanuu ¢ AEUCTBUTEIbHBIMU yHuciaMu. [IpubnmuxéHHble BHIYMCIEHUS, IIPaBUIa OKPYIJICHUS,
IIPUKHJIKA U OLIEHKA Pe3yJIbTaTa BEIYMCICHHUM.

Crenenp ¢ nenbiM nokazateneMm. CranzapTHas Gopma 3anucH AEHCTBUTENBHOTO YUCIA.
Hcnonb3oBanue mnoaxofsmedl (GopMmbl 3amucu  JAEHCTBUTENbHBIX 4YHCEN I pPELIeHUs
IIPAaKTUYECKMX 33/1a4 U IPEJCTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATypalbHOW cTeneHu. JledcTBus ¢ apudmMeTuaecKkuMu
KOPHSIMHM HaTypajIbHOW CTEIICHH.

CuHyC, KOCUHYC M TaHI€HC YUCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC, apKTaHI'€HC
YHUCJIOBOT'O ApIyMEHTA.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa U TOXK/IECTBEHHbIE TPE0OpPaA30BAHHUS.

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIpakeHUH. OCHOBHBIE TPUTOHOMETPHUUECKUE
bopMyIIBI.

VYpaBHeHHE, KOpEeHb YypaBHeHMs. HepaBeHcTBO, penieHue HepaBeHCTBA. MeTon
MHTEPBAJIOB.

Permenue nenbIx U 1poOHO-pAIlMOHAIBHBIX YPABHEHUI U HEPAaBEHCTB.

Pemenne nppanimoOHaIbHBIX YPaBHEHUN U HEPAaBEHCTB.

Pemienne TpuroHOMETpUYECKUX YPAaBHEHHM.

[IpuMeHeHrEe ypaBHEHMIM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKMX 3a/1ad W 3a1ad u3
pa3INYHbIX 00J1acTe HAYKH U pealbHON KHU3HH.

DyHKIUHN U TPadUKH

@yHK1Ms, criocoOs! 3ananus GpyHkuu. ['padux pynkumun. Bzaumuo oOpaTHbie QYHKIUH.

Ob6nacTp omnpeneneHuss 1 MHOXKecTBO 3HaueHui ¢pynkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HAKOMOCTOSHCTBA. YETHBIC U HEUETHBIE (PYHKILIUH.

Crenennas (QyHKIMs C HaTypajdbHBIM U IIeJBIM Moka3areiem. E€ cBoiicTBa W rpaduk.
CaotlicTBa U rpaduK KOpHS N-0i CTEHEHH.

TpuroHomeTrpuyeckas OKpPY>KHOCTb, OIpEAEICHUE TPUTOHOMETPHUUECKUX (PYHKLUH
YHCJIOBOI'O apryMEHTA.

Hayana matemMaTH4ecKkoro aHajamsa

ITocnenoBaTeNbHOCTH, CHOCOOBI  3aJaHMs  IOCIEAOBATEALHOCTEH. MOHOTOHHEIE
IIOCJIEI0BATEILHOCTH.

Apudmernueckass W TreoMeTpHuYecKass mporpeccud. beckoHeyHO — yObIBaroas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOMIEH T€OMETPUUYECKON MPOTPECCHH.
@opmysa CIOXKHBIX IPOLEHTOB. Mcnonap3oBaHue Nporpeccuu A PEIICHUs peabHbIX 3anad
IIPUKIIATHOTO XapaKkTepa.

MHuoxecTBa H JIOTHKA



MHokecTBO, onepanuu Haj MHOxecTBaMu. [{uarpammbl Diinepa—Benna. [Ipumenenne
TCOPCTUKO-MHOKCCTBCHHOT'O alrapara [Jis1 ONHMCaHHA PCAJIbHBIX MPOHCCCOB U HBJ]eHHI;'I, npu
pELICHUH 33724 U3 APYTHX YYEOHBIX TPEIMETOB.

Omnpenenenue, Teopema, CiaeICTBUE, 10Ka3aTEIbCTBO.

11 KUIIACC

Yucia 1 BLIYMCICHHUA

Hatypanbnble u nensie uncia. [Ipu3Haky 1e1MMOCTH LEIBbIX YACE.

CreneHsb ¢ paMOHAIBHBIM ITOKa3aresaeM. CBONWCTBA CTEIICHH.

Jlorapudm uncna. [lecaTndHble U HATYypaIbHbIE JOTapU(MBI.

YpaBHeHUs] M HEPABEHCTBA

[TpeoOpa3oBaHue BbIpaKEHUH, COAEPIKAIINX JIOTapUPMBI.

[TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTEIICHU C PAL[MOHAIIBHBIM IIOKA3aTEIEM.

[TprMepbl TPUrOHOMETPUUECKHUX HEPABEHCTB.

Iloka3aTenbHbIC ypABHEHUS U HEPABEHCTBA.

Jlorapugmuueckue ypaBHEHUs U HEPAaBEHCTBA.

CucreMbl JTMHENHBIX ypaBHEHMH. PemeHue NpukiaaaHbIX 3alad C MOMOIIBIO CHUCTEMBI
JIMHEHHBIX YPAaBHEHUM.

CucreMbl ¥ COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUM U HEPABEHCTB.

[IpuMmeHeHrEe ypaBHEHUM, CUCTEM U HEPABEHCTB K PEUICHHI0 MAaTeMAaTHYECKHX 3aJad U
3aJa4 U3 Pa3IUYHbIX 00JacTel HAyKU U pealbHOU JKHU3HU.

DyHKIUHN U TPaPUKH

Oyuknus.  [lepuonuueckne  pynkumu. IIpomMexyTkh  MOHOTOHHOCTH  (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuM. HaumOosbliee m HauMeHbllee 3HaueHHE (DyHKIUM Ha
IIPOMEKYTKE.

Tpuronomerpuueckue QyHKIUH, UX CBOWCTBA U TPapUKU.

[ToxazarenbHas u gorapudmuueckas GyHKLINU, UX CBOMCTBA U TpaUKH.

Hcnonb3oBanue rpadukoB GYHKIUHN 1711 pellieHHs ypaBHEHUM U JIMHEMHBIX CUCTEM.

Hcnonb3oBanue rpapukoB (QyHKUMH I8 HCCIEAOBAaHHUS MPOLECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX IPEIMETOB U PEATbHOM KU3HU.

Havaja maTeMaTH4YeCKOro aHAJIHM3a

HenpepoiBable pyHKIMN. METO HHTEPBAIOB JJIS pEIIEHUS] HEPABEHCTB.

[TpousBonHas Gpynkuuu. ['eomerpuueckuii 1 GU3NUECKUN CMBICT TPOU3BOTHOM.

[TpousBoaHble 31eMeHTapHbIX GYyHKIUH. DopMysabl HaXO0XKAECHUS MPOU3BOIHON CYyMMBI,
MIPOU3BEICHUS U YaCTHOTO (PYHKIIHH.

[TpuMeHeHne MTPOU3BOIHOM K UCCIEIOBAHUIO (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxoxxnenne HanOobIIero 1 HAMMEHbBIIET0 3HaYeHNs (QYHKIIMU Ha OTpE3Ke.

[IpuMeHeHre MPOU3BOMHOM Al HAXOXKACHHS HAWIy4YlIero peleHUs B IMPHUKJIaJHbBIX
3ajjauax, AJs ONpeAesIeHHUs] CKOPOCTH Ipoliecca, 3aJaHHOro (popMyI0i Uit rpaukoMm.

[TepBooOpaznas. Tabmuia nepBooOpa3HbIX.

WuTterpan, ero reoMeTpuyeckuii M (QuU3MUECKUil cMbIcia. Bplumcienue HWHTErpana 1o
dbopmyne Hetorona—JleliOHuna.



IIVTAHUPYEMBIE PE3YJIBTATDBI

OcBoenne yuebHOro npeamera «MaTemarukay JOJDKHO 00eCredMBaTh JOCTHIKCHUE HA
YpOBHE cpenHero oomero o0pa3oBaHUsl CIEAYIOUIMX JUYHOCTHBIX, METalpeIMETHhIX U
MPEeIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOEHHS MpOrpamMMbl yueOHoro mpenMera «MaremaTHKa
XapaKTEepU3YITCS:

I'paxknaHcKO€ BOCIIMTAHUE:

c(OpPMUPOBAHHOCTBIO TIPAXKIAHCKOW MO3MLIMHU OO0yYaromerocss Kak akTUBHOIO U
OTBETCTBEHHOT'O 4JIEHAa POCCHICKOr0 OOIIECTBa, MPEACTABICHUEM O MAaTEMAaTHUECKUX OCHOBAX
(GYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOLEAYyp TPakIaHCKOro oOIIecTBa
(BBIOOpBI, OMPOCHI M Tp.), YMEHHEM B3aUMOJEHCTBOBATH C COIMAJIbLHBIMH HHCTUTYTaMH B
COOTBETCTBUH C UX (PYHKIMSIMHU U Ha3HAYCHUCM.

[TaTpnoTHueckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTBHIO POCCUICKON TPaXKTAHCKOW MACHTHUYHOCTH, YBAXKEHHUS K MPOLLIOMY
U HACTOSIIEMY POCCUUCKOM MaTEMaTHUKH, IIEHHOCTHBIM OTHOIICHUEM K JIOCTHKCHHUSIM
POCCHICKMX MAaT€MaTUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIO ITHUX
TOCTHIKEHUH B IPYTHX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'O BOCITUTAHUS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; chHOpMHUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, dTHUECKOTO MOBEICHHSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIbHOCTBIO YUEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYUBOTO Oy IyIIEro.

DCTETUUECKOE BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K MUY, BKIIOUYas ACTETHKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUN, PaCCyX JACHUN; BOCIPUUMUYHUBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

®uU3nyecKoe BOCITUTAHUE:!

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHWUA B HHTEpecax
310pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 37I0POBBIO
(3mopoBoe mHTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH M OTHbIXa, peryispHas (usmdeckas
AKTUBHOCTH); (PM3UYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03I0POBHTEIHHON
JESITENIbHOCTBIO.

TpynoBoe BocUTaHUE:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IEHHOCTU TPYIOIIOOUS; MHTEPECOM K Pa3IUYHBIM
chepam mpohecCHOHANBEHON JEeSITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ MPUIIOKECHHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BBHIOOp Oyayiiel nmpodeccun U peaan30BbIBaTh COOCTBEHHBIC
’KU3HEHHbIC IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTBHIO K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
caMo00pa3oBaHUI0 HAa TMPOTSHKEHWH BCEW JKU3HM, TOTOBHOCTHIO K AKTUBHOMY YYacTHIO B
PEIICHUH MPAKTUYECKUX 3a]1a4 MaTeMaTHYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKOE BOCIIUTAHUE:

c(OpPMUPOBAHHOCTBHIO JKOJOTUYECKOW KyJIbTYpbl, NMOHUMAHUEM BIHUSHUS COLHUAIBHO-
HPKOHOMHUYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW U COLMAIBHOM Cpebl, OCO3HAHUEM



NI00aNbHOTO  XapakTepa AKOJIOTMYECKUX  MpoOJeM; OpUeHTaluell Ha  [pUMEHEHHE
MaTeMaTUYECKUX 3HAHUN JUIsl pelIeHMsl 3a7iad B 00JIaCTU OKPY’KalOUIe cpelpl, IIIaHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUMN AJIs1 OKPYKAIOIIEH Cpeibl.

[{eHHOCTH HAyYHOI'O [TO3HAHMUSL:

c(OpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMaHUEM MaTeMaTHYecKOW HayKu Kak chepsl
YeJI0OBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHUKM M MAaTE€MaTUYeCKOW KYJIbTypOW Kak CpPEACTBOM IMO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJISATH IHPOEKTHYKD M HCCIEAOBATENIBCKYH JIESITEIBHOCTh
WHAWBUIYAJIbHO U B TPYyIIIE.

METAINIPEIJMETHBIE PE3YJIbTATbBI

MeTtanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOTo npeameta «MaTemarukay
XapaKTepU3yIOTCSl  OBIAJICHUEM  YHUBEPCAIBHBIMH  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCANLHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCATbHLIMU — Pe2yasmUEHbIMU
oelicmeusmu.

1) Vnusepcanvhvle noznasamensmsle oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00 Yalowuxcs (0ceoenue mMemooo8 NOHAHUS OKPYICAIOUIe20 MUpa,
npuUMeHeHUe 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

ba3oBeie 10ruYecKue NeUCTBU:

® BBUIBJISATH M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKHM MAaTEMAaTHYECKUX OOBEKTOB,
NOHATHUH, OTHOLIEHUH MEeXay MOHATUAMH; (HOPMYJIMPOBATH ONpPENEICHUs MOHATUM;
yCTaHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAINN, OCHOBAHHS JJIs1 0000IIeHUs
U CpaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHHUMATH, (POPMYyIMpPOBaTh W MPEOOPa30BHIBATH CYXKICHHS: YTBEPAUTEIbHBIC U
OTpHIIATENbHBIC, €TUHIYHBIC, YACTHBIEC U O0IINE; YCIOBHBIC;

® BBIIBJIATH MaTeMaTHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U POTUBOPEUHs B (haKTax,
JTAHHBIX, HAONIONEHWSIX W YTBEPXKACHUSX; IpeliaraTb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlenaTh BBIBOJIBI C HCIIONH30BAaHUEM 3aKOHOB JIOTUKH, AETyKTUBHBIX U MHIYKTHBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITENIFHO JJOKA3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKACHUH (TpsMbIe
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBI;

e BbIOMpaTh cnocob pemieHus y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YYETOM CaMOCTOSTENBHO BBIICTICHHBIX
KpUTEPUEB).

Bba3oBbie uccnenoBaTenbckue 1eHCTBUS:

® UCHOJB30BATh  BONPOCHl  KAaK  HCCIEAOBATENBCKUH  WHCTPYMEHT  TO3HAHUS;
(dbopMyIHpOBaTH BOMPOCH], (PUKCHUPYIOIIME IPOTHBOpEUHE, MPOOIeMy, YCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTyMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

® T[POBOJUTH CaMOCTOSITEILHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIIEI0OBaHUE II0
YCTAaHOBJICHUIO OCOOCHHOCTEHl MaTeMaThyecKoro oOBeKTa, SBIEHHUS, Ipolecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAy 00bEKTaMU, IBICHUSIMHU, IIPOLIECCAMU;



® CaMOCTOATENHHO (OpMyJIHUpOBaTh OOOOIIEHUS W  BBIBOALI IO  pe3yjbTaTaM
MpOBEAEHHOTO HAOIOACHMS, UCCIEA0BaHUsA, OLEHUBATh JOCTOBEPHOCTh MOJTYyUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIIECHUIA;

® [POTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, a TAKIKE BBIIBUTATh MIPETOJIOKCHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ uapopmarueii:

® BBIBIATH AePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX Il OTBETa Ha BOMPOC U
JUTSL PEIICHUS 33]1a9H;

e BbIOMpaTh WHGOPMALMIO U3 HCTOYHHUKOB PA3IMYHBIX THUIIOB, aHAJIW3UPOBATh,
CUCTEeMAaTU3UPOBaTh U HUHTEPIPETHUPOBATH MH(GOPMAIUIO PA3TUYHBIX BUAOB U (QOpM
MPEJICTaBICHHUS,

® CTPYKTYpUpOBaTh HWHQPOPMAIUIO, TMPEACTaBIATH €€ B  pPa3IMYHBIX  (dopMax,
WLTIOCTPUPOBATH TpaduuecKy;

® OICHUBATh HAAGKHOCTh HH(DOPMAIMH 110 CAMOCTOSTEIHHO CHOPMYITUPOBAHHBIM
KPUTEPUSM.

2) VHugepcanvhvle KOMMYyHUKAMUGHbIE Oelicmeus, 00ecneuudarom c@hopmupoeanHoCmsy

COYUANBHBIX HABLIKOB 00YYAIOUWUXCAL.

Ob6menue:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMH
OOlIeHMs; SCHO, TOYHO, T'PaMOTHO BBIPa)KaTh CBOIO TOYKY 3pPEHHUS] B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, IaBaTh IMOSICHEHUS 0 X0y PEIICHUS 3a/1a9i, KOMMEHTHPOBATh
MOJTyYCHHBIN PE3yJIbTaT;

e B Xo7e OOCYXKIEeHH 3aJ]aBaTh BOIPOCHI IO CYIIECTBY 00CYK1aeMOii TeMbI, TPOOIIEMBI,
perraeMoil  3ajadd, BBICKA3bIBaTh WJCH, HAICJICHHBIE HAa TIOUCK PEIICHUS;
COTOCTABNISATh CBOU CYXKIEHUS C CYXICHHSIMH JIDYTUX YYaCTHUKOB JHAJIOTa,
0oOHapy»XKUBaTh pa3IMuue U CXOJCTBO MO3UIIMIL, B KOPPEKTHOH hopme PopmynrpoBaTh
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,

® MPEACTaBIATh PE3yJbTAThl PEIICHUS 3a7aud, YKCIIEPUMEHTA, UCCIICIOBAHUS, POCKTA;
CaMOCTOSITEIILHO BBIOMPATh (opMaT BBICTYIUICHUS C YYETOM 3a1ad MPe3CHTAMH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaAHHUECTBO:

® T[OHUMAaTh W HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W MHIUBUIYaTbHOW pabOTHI
OpU  pelieHuH Y4YeOHBIX 3a7ad; MNPUHUMATh Ieb COBMECTHOW JesITeNbHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpelenaTh BHIBI padoT,
JIOTOBApUBATHCSI, OOCYXJaTh MPOIECC M pe3yibTaT padoThl; 0000IaTh MHEHHS
HECKOJIBKHX JIOJIEH;

® yYacTBOBAaTh B IPYMIOBBIX popmax paboTsl (00CykaAeHUS, OOMEH MHEHHUN, «MO3TOBBIE
HITYPMBD» W HWHBIC); BBHIMOJIHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOU
JNEUCTBUS C IPYTUMH YWICHAMHU KOMaH/bl; OIICHMBATh KAueCTBO CBOETO BKJIaJa B OOIIUN
MPOIYKT [0 KPUTEPHAM, CHOPMYTMPOBAHHBIM YyUaCTHUKAMU B3aUMOJCHCTBHSL.

3) Vuusepcanvnoie pecynamuenvie oeticmausi, 0b6ecneuusaron Gopmuposanue CMoiClo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHU.

Camoopranu3zanus:



COCTABJIATh IJIaH, AJTOPUTM pELICHMs 3ajadyd, BbIOMpPATh CIOCOO pElIeHHs C YyYETOM
UMEIOIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATH
BapUaHTHI pEHICHUH ¢ y4€TOM HOBOM MH(pOpPMALIUH.

CaMOKOHTPOJIb:

e BJAJeThb HAaBbIKAMM II03HABATEIBHOM pE(IEKCMM KaK OCO3HAaHHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJbTaToOB; BIAACTh CIIOCOOAMHU
CaMOIIPOBEPKH, CAaMOKOHTPOJIA IIPOLECCa W PE3yJIbTaTa PELICHHUs MaTeMaTU4YeCKOU
3a/1a4y;

® IpeABUAETH TPYIHOCTH, KOTOPbIE MOT'YT BO3HHMKHYTb IIPH PELICHUM 3a1a4d, BHOCHUTH
KOPPEKTHBBI B JICSITEIHHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JAHHBIX, HAWJCHHBIX
OLIMOOK, BBIABJICHHBIX TPYIHOCTEIH;

® OIICHUBaThb COOTBETCTBHE pe3yibTaTa LEIM U YCIOBUSAM, OOBACHATH NPUUUHBI
JOCTMDKEHUSI WJIM HEIOCTUKEHHUS pPe3yJbTaTOB JEATENbHOCTH, HAaXOIUTh OIIMOKY,
JlaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOro Kypca «Ainredpa ¥ Hayana MaTeMaTHUYECKOrO aHaliu3a» Ha YPOBHE
cpenHero oduiero o0pa3oBaHUs JTODKHO OOECIIeYHMBATh JTOCTIKECHHE CIIETYIOIIMX MPEIMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTATOB:

10 KJIACC

Yuciia 1 BbIYUCICHUA

OnepupoBaTh MOHATHSAMH: PallMOHATbHOE M JEHCTBUTEIBLHOE YMCIIO, OOBIKHOBEHHAsI U
JeCSITUUHas APOOb, MPOLEHTHI.

BeimonHATe  apudmeTrnyeckue Omepalud ¢ PaUOHAIBHBIMU UM J€HCTBUTENBbHBIMU
YHUCIIAMH.

BoinmonHATe npUOAMKEHHBIE BBIYMCICHUS, MCIONb3Yys IpaBuia OKPYIJIEHMsS, JeNnaTh
MIPUKHJIKY U OLIEHKY PE3yJIbTaTa BHIYUCIICHUI.

OnepupoBaTh HOHATHAMM: CTEIEHb C LEJBIM TOKa3aTesleM; cTaHaapTHas (Gopma 3amnucu
NeMCTBUTENILHOTO YKCIIa, KOPEHb HATYpaJbHOW CTENEHH; UCIOJIb30BaTh MOAXOJAIIYI0 (opMy
3aMMCH IEUCTBUTENBHBIX YACEI Ul pENICHUS MPAKTUYECKHX 3a/1a4 U IIPEICTABIICHUS TAHHBIX.

OnepupoBaTb MOHATUAMH: CHHYC, KOCHHYC W TAaHT€HC NPOU3BOJIBHOIO  YIJa;
UCIIOJIb30BaTh 3aKMCh IPOU3BOJIBHOIO YIJIa Uepe3 00paTHbIe TPUTOHOMETPUUYECKHE (DYHKIHH.

YpaBHeHHUs M HEPABEHCTBA

OrnepupoBaTh MOHATHUAMM: TOXKJIECTBO, YPAaBHEHHE, HEPABEHCTBO; LIEJIO€, PALMOHAIBHOE,
MPPALMOHAIBHOE YPAaBHEHNE, HEPABEHCTBO; TPUTOHOMETPUUECKOE YPaBHEHHUE;

Bomonsaate  npeoOpa3oBaHUs ~ TPUTOHOMETPUUYECKMX — BBIPOKEHHMM W pemiaTth
TPUTOHOMETPUYECKUE YPABHECHMUS.

BeimonHATe npeoOpa3zoBaHus LEJbIX, PALMOHAIBHBIX U UPPALMOHAIBHBIX BBIPAKEHUN U
pelaTe OCHOBHBIE TUIIBI LEBIX, PALIMOHATIBHBIX U UPPALMOHAILHBIX YPABHEHUI U HEPABCHCTB.

IIpuMeHATh ypaBHEHHs U HEPAaBEHCTBA JJI PELICHUS MATEMAaTUYECKUX 3a7ad U 3a7ad U3
Pa3INYHBIX 00JIaCTe HAYKH U PeaIbHON KHU3HH.



MogenupoBaTh peajbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTABIATh BBIPAKECHHUS,
yYpaBHEHHs, HEpPaBEHCTBAa 10 YCIOBHUIO 3a/ayd, KCCIEI0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJI30BaHUEM ammapaTa anreOpsl.

DOyHKIUM U rpadpuku

OnepupoBaTh MOHATUAMU: (YHKLUS, CIIOCOOBI 3a1aHusl (PyHKIUH, 001aCTh ONpeaesIeHUs
¥ MHO>XECTBO 3Ha4eHUH yHKUUH, rpaduK QyHKINH, B3BAUMHO 00paTHBIE (PYHKITUH.

OnepupoBaTh MOHATUSAMH: YETHOCTb W HEYETHOCTh (YHKIHMH, HYId (QYHKIHH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA.

Hcnonb3oBath rpaduku QyHKIUN 1)1 pEIICHUS] ypaBHCHUH.

Crpouth U yHTaTh TpauKu JTUHEHHOW (YHKIMM, KBAJPATHUYHOW (DYHKIIMH, CTETIEHHOMN
(GYHKIUH C LEIbIM ITOKA3aTEJIEM.

Hcnonb3oBare rpaduku GYHKUMN U UCCIIEAOBAHMS MPOLIECCOB U 3aBUCUMOCTEH mpu
peLIeHUH 3aJad U3 JAPYruxX y4eOHbIX MPEIMETOB M peallbHOW KM3HM; BbIpaxaTh (opMyJamu
3aBHCUMOCTH MEX/1y BETUINHAMH.

Hauyana MmaTeMaTH4eCKOr0 aHAJIN3a

OnepupoBaTh MOHATUSAMH: IOCIEA0BATEIbHOCTb, apu(MeTHUecKass U IeOMeTpHuecKas
IPOTpeCcCu.

OnepupoBaTh MOHATHIMU: OECKOHEYHO yOBIBAIOIIasi TEOMETPHUECKAs IPOTpeccusi, CyMMa
0eCcKOHEeUHO yOBbIBAIOIIEH reOMETPUIECKOM MPOTPECCHH.

3agaBarh NOCIEI0BATEIBHOCTH PA3IIMYHBIMU CIIOCOOAMH.

Hcnonb30BaTh CBOWCTBA MOCIENOBATENIBHOCTEH M MPOrPEecCHil JUIs pelieHHs] pealbHbIX
3a[a4 NPUKIIAJHOTO XapaKTepa.

MHokecTBa U JIOTHKA

OnepupoBaTh MOHATUAMH: MHOKECTBO, ONEPAIIUH HAJ MHOKECTBAMHU.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT /Ul ONMUCaHUs PeaJIbHBIX MPOLECCOB
U SIBIICHUH, IPY PEIICHUH 3a/1a4 U3 JPYTUX yUEOHBIX TPEIMETOB.

OmnepupoBaTh MOHATUSMH: ONPECIICHIE, TEOpEeMa, CIEJCTBHE, T0KA3aTEIbCTBO.

11 KUIIACC

Yuciaa 1 BLIYHCTIECHUS

OnepupoBaTh TOHATHSAMHU: HATypallbHOE, I1I€JI0€ YHUCJIO; MCIOJb30BaTh MPU3HAKH
JIETTMMOCTH LIENBIX YUCET, PA3JI0KEHUE YUCIIA HA ITPOCTHIE MHOXKUTEIM JUISl PELIEHUS 3a1a4.

OrniepupoBaTh NOHITHEM: CTETIEHb C PallUOHATIBHBIM ITOKA3aTEJIEM.

OniepupoBaTh NOHATHAMU: JorapuM YUCIIa, JECATUIHBIC U HATYPAIbHBIE JIOTapU(PMBI.

YpaBHeHUsI M HEPABEHCTBA

[IpuMmeHsTh CBOWCTBA CTENEHH /s MPeoOpa3oBaHUs BBIPAKEHUH; OMEpUPOBATH
MOHATUSAMHU:  [IOKA3aTeIbHOE ypPaBHEHUWE W HEPABEHCTBO; pEIIaTh OCHOBHBIE  THUIIBbI
MOKa3aTeJIbHbIX YPAaBHEHUN U HEPABEHCTB.

BrimonasaTe  mpeoOpazoBaHus BBIPAKECHHH, COIEpKAIMX JIOTapu(MBI; ONEepupoBaTh
MOHIATUSIMH: JIoTapu(MHUUECKOE YpaBHEHHE W HEPABEHCTBO; peIlaTh OCHOBHBIE THIIBI
norapupMUUECKUX YpaBHEHUIN U HEPABEHCTB.

HaxoauTe pemieHns: npocTemmx TPUTrOHOMETPUUECKUX HEPABEHCTB.

OnepupoBaTh MOHATUSIMH: CUCTEMA JTUHEUHBIX YPAaBHEHUN U €€ PElIeHUE; UCIO0JIb30BaTh
CUCTEMY JIMHENHBIX YPABHEHUM [Tl PELICHUS IPAKTUYECKUX 3a/1a4.



HaxomuTek penieHus NpocTEUIINX CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX YPaBHEHUN U
HEPABEHCTB.

MopnenupoBaTh peajbHblE CHUTyalldd Ha S3bIKE€ aJireOpbl, COCTaBIATh BbIPAXKECHMUS,
YpaBHEHUs, HEPABEHCTBA U CUCTEMBI IO YCIOBUIO 3aJ]a4M, UCCIIEI0BATh IOCTPOCHHBIE MOJIEIH C
MCIIOJIb30BAaHUEM arrapaTa aareopsbl.

DOyHKUUH U rPpadpuKu

OnepupoBarh MOHATUSMH: TIEpUOAWYECKas (QYHKIUSA, IMPOMEKYTKH MOHOTOHHOCTH
GYHKIIUHM, TOYKU IKCTpeMyMa (YHKIMH, HauOoJblllee U HauMEHblIee 3HaueHus (QyHKIUU Ha
MIPOMEXKYTKE; UCII0JIb30BATh UX JUIS KCCeI0BaHus (yHKIUH, 3a1aHHOM rpaduKoMm.

OnepupoBaTb  MOHATHAMHU:  TIpadUKd  [OKa3aTeIbHOM,  JorapuMuyeckoil  u
TPUTOHOMETPHUYECKUX (PYHKIHUH; N300pakaTh UX Ha KOOPIAWHATHOHN IUIOCKOCTH U HMCIIOJIB30BATh
JUISl pELLICHUs YPaBHEHUW U HEPABEHCTB.

N300paxaTh Ha KOOPAMHATHOM TIJIOCKOCTH TpaduKH IJMHEHHBIX YpaBHEHUN W
MCIIOJIb30BATh UX JUISl PEILICHUSI CUCTEMBbI JINHEWHBIX YpaBHEHUI.

Hcnonp3oBate Tpaguku (QyHKIUH 17151 MCCIENOBAaHUS MPOIIECCOB M 3aBUCHMOCTEH W3
JIPYTUX Y4EOHBIX TUCIUILINH.

Hayana maTemMaTH4eckoro aHajamsa

OnepupoBarh  MOHSATHSMH:  HENPEpbIBHAS  (QYHKIMS;  MPOW3BOAHAS  (YHKIIUH;
UCTIOJIF30BaTh T€OMETPUUYECCKHIA U (PU3UIECKUI CMBICI IIPOU3BOJHOM ISl PEIICHHS 3a/1a4.

Haxoauth mpou3BOIHBIE 3JEMEHTAPHBIX (YHKIIMM, BBIUUCISATH MPOU3BOIAHBIE CYMMBI,
MIPOU3BEICHUS, YACTHOTO (PYHKIIHIA.

Hcnonp30BaTh MPOU3BOJHYIO JJIsi HUCCIENOBaHUS (QYHKIMM Ha MOHOTOHHOCTb U
HKCTPEMYMBI, IPUMEHSTH PE3yJIbTAaThl UCCIEIOBAHUS K TIOCTPOEHUIO I'paUKOB.

Hcnonb3o0BaTh NpOM3BOIHYIO JJI1 HAXOXKACHUS HAWTY4IlIEro PelIeHUs B MPUKIAIHBIX, B
TOM YHCJIE€ COIIUAIbHO-3KOHOMUYECKHUX, 3a1a4ax.

OnepupoBaTh MOHATUSAMHU: NEpBOOOpa3Has W UHTErpall; MOHMMATh I€OMETPUYECKUH U
(bu3nyecKuil CMBICIT UHTETrpaa.

Haxoauth mepBooOpa3Hble deMeHTapHbIX (YHKIUHN; BBIYUCISATH UHTErpal mo dopmyie
Hrrotona—Jleitbnuna.

Pemats nmpuxiagHele 3a1a4d, B TOM YHCIE COLMATIbHO-3KOHOMHYECKOTO U (PU3NYECKOTO
XapakTepa, CpeICTBaMHU MaTEMaTHUECKOT0 aHaIn3a.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
n/n NPOrpaMmblI Bcero Kontpoabusie  IHpakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
MHoxecTBa palliOHAIBHBIX U
1 JNEWCTBUTENILHBIX UyKcell. PalnoHabHbIE 14 1
YpaBHEHHUS U HEPABEHCTBA
5 Oyukiun U rpaduku. CTeneHs ¢ HeabM 5
MoKazaresiem
3 Apudmerndeckuii KOpeHb N—O1 CTETICHU. 18 1
WppanmonansHbie ypaBHEHUS! 1 HEPABEHCTBA
DopMmyIisl
4 TPUTOHOMETPUH. T pUroHOMETpHUUECKHE 22 1
ypaBHEHHS
5 [TocnenoBaTenbHOCTH M IPOTPECCUU 5
6 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS 3 1
3HAaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxruueckue oOpa3oBaTejibHbIE
padoThI padoThI pecypeni
CreneHb ¢ palluOHATIBLHBIM [TOKA3aTEIEM.
1 [TokazarenpHas Qynkuus. [lokazarenpHbie 12 1
ypaBHEHUS U HEPABEHCTBA
Jlorapudmuueckas QyHKIUS.
2 Jlorapudmuueckue ypaBHeHUS U 12
HEpaBEHCTBA
Tpuronomerprudeckue QyHKIUH U UX
3 rpaduku. TpuroHOMeTpHUECKUE 9 1
HEpaBEHCTBA
4 IIponsBonHas. IIpuMenenne npon3BoaHON 24 1
5 WHTerpan u ero npuMeHeHus 9
6 Cucrembl ypaBHEHUN 12 1
7 HatypanbHble u nensle uncia 6
8 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 9
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




I'eomerpus

s ooyyaromuxcs 10-11 kimaccon



INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJisi 00YHAIOLIHXCS
10 —11 xmaccoB pa3paboTtana Ha ocHOBe DenepasbHOrO TOCYAapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHAapTa CpPeJHero oOmero oOpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TPeOOBaHMH,
IPEIbABISEMBIX K MaTEMaTHUECKOMY OOpa30BaHUIO, U TPaJULMil pOCCHICKOrO0 0Opa3oBaHUS.
Peanmu3anus  mporpamMMbel  00eCHeUMBAET  OBJIAJCHHE  KJIIOYEBHIMH  KOMIETECHIMSMH,
COCTaBJISIFOIIMUA OCHOBY JUIS CaMOpa3BUTHS M HENPEPHIBHOTO 00pa3oBaHMUs, LEIOCTHOCTD
OOIEKYIBTYPHOT O, TMYHOCTHOT'O M ITO3HABATEIBHOTO PA3BUTHSI TUYHOCTH OOYUYAIOIIUXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxkHocTh yueOHOro Kypca TeoMEeTpUHM Ha YpOBHE CpelHero oOIiero ooOpazoBaHUs
00yCIIOBJIEHa MNPAKTHYECKONW 3HAYMMOCTHIO METANpPEAMETHBIX W MPEIMETHBIX PE3yJIbTaTOB
00y4YeHHsI TEOMETPUH B HANPABICHUU JIMYHOCTHOTO Pa3BUTHs 00ydarommxcs, (OpMUPOBAHHS
(YHKIMOHATIHHOH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3yUYEHHs IPYTUX YYEOHBIX IUCLIUIUIVH.
PazBute y oOyuaromiuxcs NpaBUIIBHBIX MPEACTABICHUM O CYHUIHOCTH M MPOUCXOXKIECHUU
FeOMETPUUECKUX a0CTpaKIUi, COOTHOIIEHUU PEAbHOTO U UCAlbHOTO, XapaKTepe OTPaKeHUs
MaTE€MaTU4YeCKONW HAayKOM SIBJIICHUN W IIPOLECCOB PEAIBHOIO MHUPA, MECTE T€OMETPUHU B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOTO MOJCIMPOBAHHMS B HAyYHOM IIO3HAHWM W B TIPAKTHKE
CrocoOCTByeT (OPMHPOBAHHIO HAYyYHOIO MHPOBO33PEHUS YYAIIMXCsS, a TakXke KadyecTB
MBILIEHHS], HEOOXOAUMBIX JUIS aAaNTallii B COBPEMEHHOM OOIIIECTBE.

['eomerpus siBisieTCsl OAHMM K3 0a30BBIX TIPEIMETOB HA YpPOBHE CPEIHETO OOIIEero
o0pa3oBaHUs, TaK KaK OOECIeYMBAaeT BO3MOXKHOCTh HM3YYCHHs KaK IUCIUIUIMH €CTECTBEHHO-
HAYYHOW HAINPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MblIIIUIeHHE, (HOpMUPYEMOe MpHU H3YyYECHHHM OOYYaroIMMHCS MOHATHHHBIX
OCHOB TEOMETPUU M TIOCTPOCHUM IIETIOYKU JIOTUYECKHX YTBEPKIACHUH B XOJI€ pEIICHUS
TEeOMETPUYECKUX 3a/lad, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJB3YIOTCSL MPU pEIIeHUH 3a7ad eCTECTBEHHO-HAy4YHOIro IUKJIAa, B YaCTHOCTH M3 Kypca
(hU3MKH.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE HIPAaeT CYHIECTBEHHYIO pOJb BO BCEX
o0iacTsX JesaTenbHOCTH 4YenoBeka. OpHeHTalusl YeloBeKa BO BPEMEHH W IMPOCTPAHCTBE —
HEOO0XO/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOIIEro MHupa,
yCIOBHE  YCHEIIHOTO TO3HAHUS M aKTHUBHOTO IpeoOpa3oBaHHs  JCHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHAET pa3Hble BUAbI Y4eOHOH U TPy 10BOM
NEeSITeTTHHOCTH, SIBISIETCS OJHUM W3 TPO(ECCHOHANBHO BaKHBIX KAdeCTB, IMOITOMY aKTyallbHA
3aada GOPMHUPOBAaHUS Y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHUS KaK Pa3HOBUIHOCTH
00pa3HOr0 MBIIUIEHUS] — CYIIECTBEHHOIO KOMIIOHEHTa B IOJTOTOBKE K IPaKTHYECKOH
JEeSITeIbHOCTH 110 MHOTUM HAIPaBJICHUSM.

Llens ocBOEHUS TporpaMMbl yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypPOBHE OOyUECHHS
— 001meo0pa3oBaTeIbHOE W OOIIEKYJbTYPHOE pPa3BUTHE OOYYAIOIIMXCS Yepe3 0OecleueHHe
BO3MOXXHOCTH MPHUOOPETEHUSI U UCIIOIB30BAHUS CUCTEMATHUYECKUX T'€OMETPHUUECKUX 3HAHUHU U
NecTBUH, CrieU(pUYHBIX TEOMETPUHU, BO3SMOXXHOCTH YCIIELTHOTO POI0JDKEHUsT 00pa30BaHuUs 110
CHEINAIbHOCTSIM, HE CBA3aHHBIM C NMPUKJIAJHBIM HCIIOIb30BaHUEM F€OMETPHH.

[Iporpamma mo reomerpuu Ha ©0a30BOM ypOBHE IMpelHa3Hau€Ha Uig OO0y4aroluxcs
CpeIHEW IIKOJbl, HE HCHBITHIBABIIMX 3HAUYUTENbHBIX 3aTPyAHEHUI Ha YPOBHE OCHOBHOI'O



obmero obpazoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0mye MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YYUTh N€OMETPHUIO
Oosee riyOOKO, €ClU B JalbHEHUIIIEM BOSHHUKHET HEOOXOJAMMOCTh B T€OMETPHUUECKUX 3HAHUSX B
poecCuOHaNBHOM NeSTebHOCTH.

JlocTiokeHue 1esi OCBOCHUS MPOrpaMMbl 00€CIIEUNBACTCS PEIICHHEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adamMu OcBoeHUS Kypca «['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax SIBJISIOTCS:

e (QopmupoBaHUE TNPEICTABICHUS O TIEOMETPHUH KaK 4YacThU MHUPOBON KyJIbTypbl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (QopmupoBaHuE MpEACTABIECHUS O MHOTOTpaHHMKAX M TejJaxX BpallleHUs Kak o
BaXHEHIIINX MaTeMaTHYECKUX MOJEINSX, MO3BOJISIONINX OMUCHIBATh U U3y4aTh pa3HbIE
SBJICHUS OKPYKAIOIIETr0 MUPa;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA YEPTEkKaX, MOJENAX U B PEATLHOM MHUDE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IIPOCTPAHCTBEHHBIX (pUTyD;

e (QopmupoBaHUE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHSTUSIMH O MHOTOTPAaHHUKAX M
TeJIaX BpaIlleHHs U UX OCHOBHBIMH CBOMCTBaMU;

® OBJAJICHHE AITOPUTMAMH PEIIEHUs OCHOBHBIX THUIIOB 3a7ay; (OPMHUPOBAHHUE YMEHHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pacCy X JE€HHS B  XOJ€  pPELICHUS
CTEpEOMETPUYECKUX 3a/1a4 U 3324 ¢ IPAKTUYECKUM COJICpKAHUEM;

® Dpa3BUTHE MHTEJJIEKTYQJIbHBIX W  TBOPYECKMX CcHOcoOHOcTell — oOyuwarommxcs,
MO3HABATEIbHOM aKTUBHOCTH, UCCIIE0BATENLCKUX YMEHUH, KPUTHUYHOCTH MBILUICHUS;

e (opMmupoBaHHe (PYHKIMOHAIBHOM TPaMOTHOCTH, PENICBAaHTHOM TE€OMETPUU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKHX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEaTbHBIX JKU3HEHHBIX CUTYAllUsIX W TPHU W3YYEHUH JPYTHX Y4YeOHBIX TPEIMETOB,
IPOSIBJIEHUS] 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEW, (OpMyJIMpoBaTh HX Ha S3bIKE
reOMETpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOCHHBIN
reOMETPUYECKUI ammapaT s pelieHus MPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TTOJYYCHHBIC PE3yJIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MPOTPaMMBbl SIBJISIETCSI BKIIOUEHHUE B KypC CTEPEOMETPUN
B Hayalle €ro U3yuYeHHWs 3aJad, pellaeMblX Ha YPOBHE HWHTYWTHUBHOTO TIO3HAHUS, U
omnpeneN€HHBIM 00pa3oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET TPOTEKaHHUE WHTYUTHBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMy U3yUEeHHUIO TIPEeIMETA.

[Ipeamourenue OTAAETCS HAIIATHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-NPAKTUYECKOU
JnesTeNIbHOCTH. Pa3BuTHE MNpOCTPaHCTBEHHBIX MPEACTAaBICHUM y ydwalmuxcs B Kypce
CTEpEOMETPUH MPOBOIUTCS 3a CUET pellIeHus 3aa4 Ha CO3JJaHUE MTPOCTPAHCTBEHHBIX 00Pa30B U
3aJa4 Ha OINEpHpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpaza HPOBOAMUTCA C
OTIOPOil Ha HAIJISTHOCTH, @ OTIEPHPOBAHNE 00pPa30M — B YCIIOBUSAX OTBJICUEHHS OT HATJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOAHOIO COJIEPIKaHNU.

OcHOBHBIE coaepkaTenabHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «lIpsiMble U TIJIOCKOCTU B MPOCTPAHCTBEY, «Tena BpameHus», «BeKTopsl 1
KOOPJAMHATHI B MpoCTpaHcTBe». DopMupoBaHue JOTHUECKUX YMEHUH pacrpeaensieTcss He TOJIbKO



[0 COJACPKATeNIbHBIM JIMHHUSM, HO W MO ToaaM oOOydYeHHsl Ha YpPOBHE CpETHEro OOIIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpamMmBbl, pactpeeIEHHbIM M0 ToAaM 00yUeHHsI, CTPYKTYPHPOBAHO TaKUM 00pa3zoMm,
YTOOBl  OBJQJICHUE TI'E€OMETPUYECKHMMH TOHATUSMH WM  HaBBIKAMH  OCYIIECTBIISLIOCH
MOCJIEIOBATEIbHO U IOCTYNATENbHO, C COONIOJICHHEM INPUHIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY T€OMETPUIECCKUX MPEACTABICHUN 00yJaroXcs,
pactupsisi 1 yriayousis e€, 00pas3yst IpOYHbIe MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun orBoauTcs 2 yaca B Hegento B 10 kimacce u 1 yac B Hegeno B 11
KJ1acce, BCero 3a JiBa roga oOyueHus - 102 yueOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTepeoMeTpuu. Touka, mpsimasi, IJI0CKOCTh, pocTpaHcTBo. [lonaTne
00 aKCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUHM U CIIEICTBUS U3 HUX.

B3anMHOe pacnoiioKeHue NpsIMbIX B MPOCTPAHCTBE: NEPECEKAIOIINECS, NapaJIeIbHbIE U
CKpelmuBamIuecss npsaMmsle. llapamnenbHOCTh MNpPAMBIX M IJIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble NpPsIMbIE B IPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNApaUIeIbHOCTh
IPSAMOM M IUIOCKOCTH. YTJbl C COHAIIPABICHHBIMU CTOPOHAaMH; YIOJI MEXKIy NpPSIMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUIOCKOCTEW:  MapajulesibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TuIockocTel. [IpocTeiimue mpocTpaHncTBEHHbBIE PUTYpPHI Ha MIIOCKOCTHU: TETPAdIP,
KyO, apaJijieNienumnea; IoCTPOCHHE CEYCHHIA.

IlepneHquKyIIpHOCTH IPSAMOM M IUIOCKOCTH: IEPHEHIMKYJSIPHBIE IpsIMBIE B
IIPOCTPAHCTBE, NPSMBbIE IApPAJUICIbHBIE M IEPHEHIUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpsAMOW NEepHeHAUKYISPHOU
IJIOCKOCTH. YTIIbl B MPOCTPAHCTBE: YIOJd MEXKIAY HPSIMOM M IIOCKOCTBIO; ABYTPaHHBIN yroi,
JIMHEHHBIN YroJl ABYTPaHHOro yruia. IlepneHaukyissp ¥ HaKJIOHHBIE: PACCTOSHHE OT TOYKHU J0
IUIOCKOCTH, pAacCcTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (GUrypbl Ha IJIOCKOCTb.
IlepneHAUKyISPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHAUKYIAPHOCTH ABYX IUIOCKOCTEN. TeopeMa
0 TPEX MEPIECHAUKYIIAPaX.

MHoOrorpaHHuKHu

IlonsiTHE MHOIOrpaHHUKA, OCHOBHBIE JJIEMEHTBl MHOTOIDAaHHMKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKHU; pa3BEPTKa MHOTOrpaHHuka. [Ipusma: N-yrospHas mpu3ma; rpaHu
¥ OCHOBAHHUS MPU3MBI; MpsMasi U HaKJIOHHAsI IPU3MbI; OOKOBAs U TMOJIHAS IOBEPXHOCTH MPU3MBIL.
[Tapannenenunen, NpsAMOYroJIbHBIN NapajuieNienune] U ero coicrBa. [lupamuaa: N-yromapHas
nUpaMujia, TPaHU M OCHOBAaHUE NUPaMUJbl; OOKOBask M MOJHAS MOBEPXHOCTh MNHPAMUIbL;
npaBUjbHAasE W YCEU€HHas MHUpaMUja. OJIEMEHThl Mpu3Mbl W nOupamuiabl. I[IpaBuiibHbIE
MHOTOIPAHHUKHU: TMOHSITHE NPaBUIBHOTO MHOTIOIPAHHUKA; MpPaBWIbHAS MpU3Ma M NpaBUIIbHAs
NUpaMuJia; MpaBUiIbHas TPeyrojbHas MUpamMuia U IpaBHIbHBIN TeTpasap; kyO. [Ipeacrapnenue
O MPaBWIBHBIX MHOTOTPAaHHUKAaX: OKTadJp, JoAeKa’ap W ukocadap. CeueHus MNpu3Mbl U
MAPaMU/IBL.

CuMMeTpuss B NIPOCTPAHCTBE: CHUMMETPHUsSI OTHOCUTEIBHO TOYKH, IMPSAMOM, MIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B TUpaMuax, apajuiejaenuneaax, NpaBuibHbIX MHOIOTPAHHUKAX.

Brruncnenue 31€MEeHTOB MHOTOTPaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans GokoBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTU IMPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOW TMOBEPXHOCTH MpsAMON mpu3Mbl. [lnomans OGOKOBOM MOBEPXHOCTH M MOBEPXHOCTH
NPaBWIBHON NMHUpamMuAbl, TeopeMa O Iulouiaau yceu€HHoW nupamuiabl. [loHsTHe 00 00BEME.
O0bEM UpaMuIbl, TPU3MBIL.

[TonoGuble Tena B mpocTpancTBe. COOTHOLICHHS MEXAY IUIOMAIIMU TOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

11 KUIIACC



Tesa BpalieHus

[lwmHapuYeckass MOBEPXHOCTh, 00pasyroliue IMIMHAPUYECKON TOBEPXHOCTH, OCh
LWIMHAPUYECKON MOBepXHOCTH. L{MnuHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; IUIOIAAb OOKOBOM U MOIHOM MOBEPXHOCTH.

Konnueckasi MmMoBepXHOCTb, 0Opa3yloline KOHUYECKOH IMOBEPXHOCTH, OChb M BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KoHyc: OCHOBaHME M BepUIMHA, 00pa3ymoomas W OCh; IJIONIAIb
OOKOBOW M NOJHON MOBEPXHOCTH. YCEU€HHbIN KOHYyC: 00pa3yrollue M BbICOTA; OCHOBAaHUS U
OOKOBast MOBEPXHOCTb.

Cdepa m map: meHtp, paamyc, AUaMeTp; IJIOMIAAb IMOBEPXHOCTH cdepbl. Bizanumuoe
pacmonoxxeHue chepsl 1 IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N300pakeHue Tes BpalleHus Ha MJI0CKOCTU. Pa3BEpTka MIMHAPa U KOHYyCA.

KomOuHnanmu Tten BpalleHus U MHOTOTPAaHHUKOB. MHOIOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsr; chepa, BOHCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUSI.

[Torsitie 00 o0béMe. OcHOBHBIE CBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
OpSAMOYTOJIBHOTO Napajuienenunena u ciaeactsus u3 Heé. O0bEM LmMHApa, KoHyca. O0bEM
11apa 1 Iiomaab chepsl.

[TomoGHble Tema B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMAASIMHU TTOBEPXHOCTEH,
00BEMaMu TOAOOHBIX Tell.

Cevenuss uMaMHIpa (MApalIeIbHO U MEPHEeHAMKYJSIPHO OCH), CEYEHHMsS KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY ), CEUeHHUS I1apa.

BexTopbl M KOOPpAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty U B mpocTpancTBe. ClI0KEHHE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uuncio. PasnoxeHue BekTOpa MO TpEM HEKOMILIaHApHBIM BekTopam. IlpaBumiio
napajuienenunena. Pemenne 3anay, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEMCTBUI C BEKTOPaMHU.
IIpsmMoyrosnbHas cucremMa KOOpAMHAT B IpocTpaHcTtBe. KoopaunHarsl BekTopa. Ilpocreimme
3a/layl B KOOpJAMHATax. Yroid Mexay BekTopamu. CKalipHOE NpPOU3BEICHHE BEKTOPOB.
Borunicnienue yrioB MeXAy NpsMBIMH M IUIOCKOCTAMHU. KoOpauHATHO-BEKTOPHBIA METOJ MpH
pELIEHNN TEOMETPUYECKUX 3a/1ay.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTepU3yIOTCH:

I'paxxnaHckoe BocnuTanmue:

c(OpPMUPOBAHHOCTHIO TPAXKIAHCKOW MO3MIMU OOy4aromierocss Kak aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHMCKOro OOIIEeCTBA, MPEACTABICHUEM O MaTEMaTHYEeCKHX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TIpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMpOCHI M TIp.), YMEHHEM B3aMMOJEIHCTBOBATH C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUH C UX (QYHKIMSIMHU ¥ Ha3HAYCHUEM.

IHaTpuoTHyeckoe BocIMTaAHUE:

c(OpPMUPOBAHHOCTHIO POCCUICKON TPaXKIAHCKOM MICHTUYHOCTH, YBOKEHUS K MPOILIOMY
U HACTOALIEMY pOCCUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCHUMCKOM MATEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUI ITUX
JTOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHSIX, Cepax IKOHOMUKHU.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUI HAyKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOTO BKJIaJa B IOCTPOCHHUE
yYCTOMUMBOTO OYIyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHHWEM K MHpPY, BKJIIOYas OCTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyX AeHUlH; BOCIPUMMYHBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTHYeCKHEe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO
(3mopoBoe mHTaHue, cOATaHCHUPOBAHHBIA PEKUM 3aHATHH M OTHAbIXA, perylspHas uzndeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBHUTEIHHON
JESITENIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMYHBbIM
chepam npodhecCHOHATBHON AESITeNTbHOCTH, CBSI3aHHBIM C MAaT€MaTUKON U €€ MPHUIIOKEHUSIMU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMYy OOpa3oBaHHUIO U
caM0o00pa30BaHUIO Ha MPOTSHKEHUU BCEH J>KU3HU; T'OTOBHOCTHIO K AKTHBHOMY YYacTHIO B
pElIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTHUYeCKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYyJIbTYpbl, NMOHUMAHHEM BIUSHUS COIMAIBHO-
HPKOHOMUYECKUX IPOLIECCOB HA COCTOSTHUE MPUPOAHONW M COLUAIBHON CpeAbl, OCO3HAHUEM
NI00aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTalue Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3a7ad B 00JIacTU OKpY’Kalouleil cpespl, MIaHUPOBaHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM AJIs1 OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOI'O MO3HAHMSA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMAaHHEM MaTeMaTHYecKOW HayKu Kak chepsl
YeJIOBEUYECKON JESTEIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYMMOCTH Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKH W MaTeMAaTUYECKOW KyJIbTYpOM KaK CpPEICTBOM ITO3HAHUSA
MHUDPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOCKTHYIO M  HCCIENOBATEIBCKYIO JIEATEIbHOCTD
WHAUBUYAJIbHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMBbl yueOHOro npeamera «MaTemaThkay
XapaKTepU3yIOTCSl  OBIAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCBUIMU,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCATbHLIMU — Pe2yNsMmUGHbIMU
oelicmeusmu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCco8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWe20 MUupa,
npuMeHeHue 102UHEeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHutl pabomams ¢ ungopmayueli).

Ba3oBble Jioruueckue eiicTBUA:

® BBIBIATH M XapaKTePU30BaTh CYIIECTBEHHbBIC NMPU3HAKKM MAaTEMaTHYECKHX OOBEKTOB,
MOHSTHUM, OTHOIIEHUH MEXIY MOHATUSIMH; (HOPMYIUPOBATH OMPEICNICHUs MOHATUM;
yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(PHUKAINN, OCHOBAHHS JJIs1 00001IeHNUs
Y CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

e BOCIPUHHMMATh, (POPMYJIMPOBaTh U MPEOOPa30BBIBATH CYXKJIEHUS: YTBEpAUTEIbHbIE U
OTpHIIATENbHBIC, €IMHUYHBIC, YACTHBIE U 00IINE; YCIOBHBIC;

® BBIABIATH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IMIPOTUBOPEUUS B (haKTax,
JTAHHBIX, HAONIONEHWSIX W YTBEPXKACHUSX; IpeliaraTb KPUTEPUH ISl BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HMCIOJH30BAHUEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M WHAYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIOUEHUH 110 aHaJIOTHH;

® [IPOBOJUTH CAMOCTOSITETILHO JJOKA3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUH (TIpsMble
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)KIICHHSI U BBIBOIBI;

e BbIOMpaTh cnocob penieHus y4eOHOHM 3adauu (CpaBHHUBAaTh HECKOJIBKO BAapUaHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YYETOM CaMOCTOSTENBHO BBIICTICHHBIX
KpUTEPUEB).

ba3oBble ucciienoBarejbCKue 1eHCTBHA:

® UCMOJb30BATh  BONPOCHl  KAaK  HCCIIEAOBATENIbCKUNH  HMHCTPYMEHT  IO3HAHHUS;
(dopMyIMpOBaTH BOMPOCH], (PUKCHUPYIOIIME MPOTHUBOpEUHE, MPpOodIeMy, YCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHUPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3UILHUIO,
MHEHHE;

® TMPOBOJIUTH CAMOCTOSITENIBHO CIUIAHUPOBAHHBIM JKCHEPUMEHT, HCCIEI0OBaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEHl MaTeMaTU4yecKoro oOBbeKTa, SBJICHHs, Mpoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXAy 00bEKTaMU, IBICHUSIMHU, IIPOLIECCAMU;

® CaMOCTOATENILHO  (opMynupoBaTh O00OOIIEHHMS H  BBIBOABI IO  pe3yJbTaTaM
NPOBEIEHHOTO HAOIIOJCHNS, UCCIICAOBAHMS, OLEHUBATh IOCTOBEPHOCTh IMOJYyYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;



IMPOrHO3UPOBATHE BO3ZMOKHOC Pa3BUTUC IIPOLECCA, a TAKIKEC BBIABUTaTh IPEAITOIOKCHHA
0 €TI0 Pa3BUTHH B HOBBLIX YCIIOBUAX.

Paborta ¢ unopmanmeii:

BBIABIIATH AeDUIIUTHI MHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JUI OTBETa HA BOMPOC U
JUIsl pELIEHNUs 3a]1a4H;

BBIOMpaTh HMH(OPMAIMIO W3 HWCTOYHUKOB pA3IMYHBIX THUIOB, AaHAIW3UPOBATH,
CHCTEMAaTH3UPOBATh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IIPEJICTaBICHHUS];

CTPYKTypUpOBaTh HMH(OpPMALMIO, TPEACTaBIATh €€ B  pa3Iu4HbIX (Qopmax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAA&KHOCTh HMHPOPMAIMU IO CaMOCTOSITENBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2) Vnusepcanvnvle KOMMYHUKAMUGHBIE Oelicmeus, 00ecneuusarom c@hopmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0wmenne:

BOCIIPUHHUMATh U (pOPMYIHPOBATh CYXKICHUS B COOTBETCTBUU C YCIOBHSAMH U LEISIMHU
OOLIEHMs; SICHO, TOYHO, I'PAaMOTHO BBIPAKaTh CBOI TOYKY 3PEHHUS B YCTHBIX H
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSICHEHHUS 10 XOY PEIICHHs 3a/1a4i, KOMMEHTUPOBATh
HOJTy4EHHBIH Pe3yJIbTar;

B X071¢ 00CYKJICHHUS 33]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKJaeMON TEMbI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaTb HACHU, HANCICHHLIC Ha TIOMCK PCIICHHA,
COIIOCTABJIAATb CBOU CYXKIACHUA C CYXIACHUAMU APYTUX YYACTHHUKOB OUajora,
0oOHapy’KUBaTh Pa3IMune U CXOJCTBO MO3ULHUI; B KOPPEKTHOH (opme hopMyIHpOBaTh
pasHOIJIacHsl, CBOU BO3PAXKEHHUS;

NPECTaBIIATh PEe3yJIbTAaThl PELICHUS 3a]auu, SKCIIEPUMEHTA, UCCIIEAOBAaHUs, TPOEKTa;
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUIEHHS € y4€TOM 3a7ay Ipe3eHTAluH U
0COOEHHOCTEHN ayJUTOPHH.

CoTpyaHn4ecTBoO:

MOHUMATh M HCMOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAMBUAYAIbHON pabOTHI
MpU  peleHnH YYeOHBIX 3a7ad; MPUHUMATHh II€JIb COBMECTHOW JESATEIHHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenenarTh BHIBI padoT,
JIOTOBApUBATHCA, OOCYXJaTh TMpOILECC W Pe3ynbTaT paboThl; 0000IIaTh MHEHUS
HECKOJIBKHX JTIOACH;

y4acTBOBATh B TPYMIOBBIX opMax paboThl (00Cy aeHUS, 0OMEH MHEHUN, «MO3TOBBIC
ITYPMBI» W HWHBIE); BBHINIOJHATh CBOK YacTh pabOThl W KOOPJAMHHPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OIICHUBATh Ka4e€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aMOJICHCTBUSL.

3) Yuueepcanvnvie pecynamuenuvie oeticmausi, 0becneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3amnus:

COCTaBJIATH TIJIaH, AITOPUTM PELICHUS 33aJ]auH, BEIOUPATh CIIOCO0 PEIICHUs ¢ yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BIAJCTh HABBIKAMM I103HABATEIbHONW pedieKcud Kak OCO3HAHUS COBEPIIAEMBIX
JNEHUCTBUII M MBICIUTENbHBIX IPOLIECCOB, HX pe3yibTaToOB; BIAAECTh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpolecca M pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a/1a4i;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH IPH PEUICHUH 3aJaud, BHOCHUTD
KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, MAHHBIX, HAMIEHHBIX
OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

® OIEHUBAaTh COOTBETCTBHE pe3yibTaTa LEIHM M YCJIOBUAM, OOBSCHATH HPUYUHBI
JOCTHKEHHUSI WJIM HEIOCTHXKEHHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATbBI
10 KUIACC

OrniepupoBaTh NOHATHSAMU: TOYKA, MPsIMasi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUH U CIICJICTBUS U3 HUX MPU PEIICHUU T€OMETPUYECKUX
3ajad.

OnepupoBaTh MNOHATHUSIMU: TAPAUIETBHOCTh M MNEPHIEHIAUKYIAPHOCTh MPSAMBIX U
IJIOCKOCTEM.

KnaccuduiupoBars B3auMHOE pacloioKeHUE MPSIMBIX U TUIOCKOCTEH B MMPOCTPAHCTRBE.

OnepupoBaTh TOHATUSMHU: JIBYTPaHHBIM Yroj, TpaHU JABYTPAaHHOTO yria, pedpo
JIBYT'PAaHHOIO yIJIa; JUHEHHBIN YroJl JBYTPaHHOIO yria; TpaaycHas Mepa IByTPaHHOTO YIJIa.

OrnepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKIIbI MHOTOTPAaHHUK,
AJIEMEHTHI MHOTOTPaHHUKA, TTPAaBUIILHBIN MHOTOTPAaHHUK.

Pacnio3naBaTh OCHOBHBIE BHJbI MHOTOTPAaHHHUKOB (MHMpaMUAa; MpPU3Ma, MPSMOYTOIbHBIN
napanjenenunen, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBAaHHMS [UIs  KjacCUUKAIUU
(BBIMMyKJIBIE W HEBBIMYKJIbIE MHOTOTPAHHHWKHW; TPaBUJIbHbIE MHOTOTPAaHHUKH; TIPSIMbIE U
HAKJIOHHBIE MPU3MBI, TapaJUICICIUIIEIbI).

OrnepupoBaTh NOHATHAMU: CEKYLIas MIIOCKOCTh, CEYUEHNE MHOTOTPAHHUKOB.

OOBSACHATH MPUHITUATIBI TOCTPOCHUS CEYCHHH, HCTIONB3YSI METOJ] CJICIOB.

CTpouTh CeUeHHs] MHOTOTPAHHUKOB METOJOM CJIEJOB, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYP: BUJI CBEPXY, COOKY, CHHU3Y.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKUX BEIMYMH MO oOpaslnaM WiId
aqropuTMaM, TPHUMEHSS HW3BECTHBIE AHAIMTHYECKHE METOJIBl TPH PEIIEHWH CTaHIAPTHBIX
MaTeMaTUYeCKNX 3aJa4 Ha BBIYUCICHUE DPACCTOSIHUN MEXAY IBYMsS TOYKAaMH, OT TOUYKH JIO
MPSIMOH, OT TOYKH JI0 TIIOCKOCTH, MEXKIY CKPEIIUBAOIITUMUCS TTPSIMBIMH.

Pemarp 3amaun Ha HaxOXACHHE TEOMETPUYECKUX BEIMYMH MO oOpaslnaM WiId
aIropuTMaM, NPUMEHSSE W3BECTHbIE AHAIMTHUYECKHME METOJbl MpPH PEIIEHUU CTaHIAPTHBIX
MaTeMaTHYeCKUX 33/7a4 Ha BBIYHUCICHHE YTJIOB MEXAY CKPEIIMBAIOIIUMUCS MPSIMBIMH, MEXIY
IPSIMOM U TJIOCKOCTBIO, MY TUIOCKOCTSIMH, TBYTPAHHBIX YIJIOB.

Brerancnsats 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
NpuUMEHEHHEeM (OpPMYJ; BBIUUCIATH COOTHOIICHUS MEXKIY IUIOMAASIMHU TMOBEPXHOCTEH,
00bEMaMK TOJJOOHBIX MHOTOTPAHHUKOB.



OmnepupoBaTh MOHATHSIMHU: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPUH; IIEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatpb, npeoOpa3oBbIBaTh U MHTEPIPETHPOBATH WH(POPMAILIUIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX PHUrypax, MPEACTABICHHYIO Ha YePTEkKax U PUCYHKAX.

[lpuMeHsATh TeoMeTpuuYecKhe (akThl JJIsl PEHICHUS CTEPEOMETPUYECKUX  3ajad,
nmpeamnojgararomux HECKOJIBKO IMaroB pCIICHHA, C€CJIW YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh MPOCTEUIINE MPOrpaMMHBIE CPEACTBA U 3JICKTPOHHO-KOMMYHHUKAIIMOHHBIC
CHCTEMBI [TPU PEIICHUH CTEPEOMETPUYUCCKHX 3a/1ad.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOJNE M IKHU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUH B HCKYCCTRBE.

[IpuMeHATh TOJyYCHHbIC 3HAHHMS Ha MPAKTHKE: aHAJIM3MPOBATh peajbHbIC CUTyallud U
OPUMEHATh  M3YYCHHbIC TMOHATHS B  MpPOLECCe TOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMyJIMpPOBAaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIE CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HCIIOJIb30BAHHEM I'€OMETPHUUCCKUX MOHSATHH M TEOPEM,
ammapara anreOpbl; peniath MPaKTHYECKUE 3a/1a4H, CBA3aHHbBIC C HAXOKICHUEM FeOMETPUIECKUX
BEJTUYHH.

11 KJIACC

OmnepupoBatb MOHSITUSIMHU: HUIHHpUYECKast MOBEPXHOCTb, oOpazyromiue
[WIMHIPUYECKON OBEPXHOCTH; IHIMHAP; KOHUYECKasi IOBEPXHOCTh, 00pa3yIoe KOHMYECKON
MTOBEPXHOCTH, KOHYC; CeprUuecKas MOBEPXHOCTb.

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

OOBSICHATH CIIOCOOBI MOTyUEHUs TEJl BpaIlleHUS.

KnaccuduiupoBaTs B3auMHOE pacroioKeHue cepbl U MI0CKOCTH.

OnepupoBaTh TMOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA CETMEHTA;
IapOBOM CJIOM, OCHOBaHME MAPOBOTO CII0S, BBICOTA IAPOBOTO CIIOS; APOBOM CEKTOP.

Boeruncnsate 00bEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX Tl C
npUMEeHEeHHEeM (hOpMYII.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHHMK, BIMCAHHBIA B cepy MU OMHCAHHBINA OKOJIO
chepsl; chepa, BOUCaHHAS B MHOTOTPAHHUK WUJTH TEJIO BPAIICHHUS.

BBI4ucnaTe COOTHOILIECHUS MEXKIY IUIOMIAASMHU MOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
Te.

N3o00paxarh u3yyaemble (UIYphl OT PYKH M C NPUMEHEHHEM MPOCTHIX UYEPTEKHBIX
HHCTPYMEHTOB.

BrInonHATh (BEIHOCHBIE) IIOCKUE YEPTEXKH M3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD: BUJ
CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHsI T BPAIICHHUSI.

W3Brekatb, UHTEPIPETUPOBATH U NMPEOOPa30BBIBATE MHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX Urypax, MpeACTaBICHHYIO Ha YepTexaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

Brimonaars I[CﬁCTBPISI CJIOKCHUA BCKTOPOB, BLIUYUTAHUA BCKTOPOB U YMHOXKXCHUS BCKTOpaA
Ha YHCI0, OOBICHATh, KAKUMH CBOMCTBAMM OHHU 00JIaJaloT.

[TpuMeHsTh paBUIIO Napaieienunea.



OnepupoBaTh MOHATHAMH: JCKAPTOBBI KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOPAMH, CKaIspHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh cyMMy BEKTOPOB W IPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY BEKTOPaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATH BEKTOP 110 JIBYM HEKOJUTMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPAaBHEHHEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (HaKThl s PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIArafoIIuX HECKOJIBKO IIaroB pEIICHUs, €CIM YCJIOBUS NMPHUMEHEHHS 3aJaHbl B SBHOU
dbopwme.

Pematp mpocreiinme reoMeTpuuecKre 3a1a9d Ha MPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
MEeTo/1a.

Pemrate 3agaum Ha JJ0Ka3aTeNbCTBO MATEMATHYECKMX OTHONICHHA W HAaXOXKICHUE
TFCOMETPUYCCKUX BEJIIMYHMH MO 00pa3liaM WM aJIFOPUTMaM, MPUMEHsISI U3BECTHBIC METObI MPH
PEIICHUH CTaHIAPTHBIX MATEMAaTUICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHINE MPOTPAMMHEIC CPEJICTBA H JIICKTPOHHO-KOMMYHHKAIIHOHHBIC
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 3a/1au.

[lpuBoUTH TPUMEpPBI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAEC U IKU3HH,
pacrno3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TIONyYeHHBIC 3HAHUS Ha MPAKTUKE: aHAIM3HPOBATh PEAbHBIC CHTYaIlUU U
OPUMEHATh  HM3YYCHHBIC TOHSTHUS B  MPOIECCe IOMCKA  PEIICHUS  MaTeMaTHYECKU
chopMyIUpPOBaHHON MPOOIEMBI, MOJEIUPOBATh pealbHBIE CUTYallMd Ha S3BIKE T€OMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJETH C UCIOJIB30BAHUEM T'€OMETPUUYECKUX TIOHATUH U TEOpeEM,
amnmapara aJreOpsl; peniaTh MPaKTHICCKUE 3a1a9H, CBI3aHHBIC ¢ HAXOXJICHHEM IeOMETPHYSCKHIX
BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabusie  IHpakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[MapannenbHOCTh NPSMBIX M IIOCKOCTEH
3 HepHeHHI/IIiyJIFIpHOCTB TPSIMBIX U 12
TUTOCKOCTEH
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CeueHUs, PACCTOSHUS U YTIIbI 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoabnbie IIpakTHueckue (mpp )

MPOrpaMMbl Bcero o0pa3oBaTesIbHbIE

padoThI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5 1

BekTopbl 1 KOOpIMHATHI B IPOCTPAHCTBE 10 1

[ToBTOpeHue, 06001EeHNE, 7 1

crCcTeMaTH3aIus 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




BepossTHOCTB UM CTATHCTHKA

s ooyyaromuxcs 10-11 kimaccon



MOSICHUTEJIbHAS 3AITUCKA

Pabouas nmporpamma yueGHOTr0O Kypca «BeposaTHOCTh U CTaTUCTHKa» 0a30BOTO YPOBHS IS
obOyuaromuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DeaepanbHOr0 TOCYJAPCTBEHHOTO
00pa30BaTeILHOTO CTaHIApTa CPEIHEro OOIero oOpa3oBaHHsA, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHWH, MPEIBABIIEMBIX K MaTeMaTH4ecKOMy OOpa3OBaHUIO, W TPaIUIUNA
poccuiickoro oOpa3oBanusi. Peanmmzaiusi mporpaMmbl 00eCleUnMBaeT OBJIAJCHUE KITFOUEBBIMU
KOMIIETEHIMSIMU, COCTABJISIFOIIMMHU OCHOBY JUISI CAMOPA3BUTHUSL U HEMPEPBHIBHOTO OOpa30BaHMA,
IEJIOCTHOCTh ~ OOIIEKYJBTYPHOTO, JIMYHOCTHOTO W II03HABATEIBHOTO PAa3BUTHS JINYHOCTH
oOyyJaronuxcs.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

VYu4eOHblit Kypc «BeposSTHOCTh M CTaTUCTHKa» 0a30BOI0 YPOBHSI SIBIISETCS MPOAOIKEHUEM
U Pa3BUTHUEM OJHOMMEHHOIO yueOHOro Kypca 0a30BOro YpoBHs OCHOBHOHM mikoisbel. Kypc
npeaHa3HaueH s GOPMHUPOBAHUS Y OOYYAIONIMXCSI CTATUCTHYECKOW KYJIBTYpPhl M TIOHUMAaHUS
pOJIM TEOPUHM BEPOSITHOCTEH KaKk MaTeMaTHUYeCKOT0 WHCTPYMEHTa JJI U3YYEHHs CIIy4alHbIX
coObITHH, BenMuuH W mpoueccoB. llpu wu3ydeHunm Kypca oOoramaroTcs NpeAcTaBICHUs
ydalmxcs 0 METoJax MCCIEIOBAHNS U3MEHYMBOTO MUpPA, Pa3BUBAETCS IOHUMaHUE 3HAYMMOCTU
U OOLTHOCTH MAaTEMaTHYECKHUX METOJOB IO3HAHHS KaK HEOTHEMJIEMOH YacTH COBPEMEHHOTO
€CTECTBEHHO-HAyYHOI'0 MUPOBO33PEHUS.

CopepxaHue Kypca HaIpaBJIEHO Ha 3aKPEIUICHWE 3HAHWM, MOJIyYEHHBIX NP W3Yy4YECHHUU
Kypca OCHOBHOM INKOJBI M Ha pa3BUTHE NPEICTaBICHUM O CIydalHBIX BEJIMYMHAX U
B3aMMOCBSA3SIX MEXIY HHUMH Ha BaXXHBIX IpUMEpax, CIOXKETbl KOTOpPBIX MOYEPHHYTHl W3
OKpY’KaloIIero MUpa.

B cooTBeTcTBMM C yKa3aHHBIMM IIEJIIMH B CTPYKType ydeOHOro kypca «BeposTHOCTh U
CTaTUCTHKA» CpelHell IMKoJbl Ha 0a30BOM YpPOBHE BBIJIEJIEHBI CIEAYIOIINE OCHOBHBIE
coziepkarenbHble JTMHUU: «CiydyaiiHple COOBITHSL M BEpOSATHOCTHY», «CilydyaliHble BETUYMHBI U
3aKOH OOJIBIINX YUCEI.

BaxkHyto dacTh Kypca 3aHMMaeT H3y4YE€HHE TE€OMETPUYECKOro U OMHOMHAIBHOIO
pacrpeneneHuii M 3HAaKOMCTBO C HX HENPEPBIBHBIMU AaHAJIOTaMU — IIOKAa3aTENIbHBIM U
HOPMAaJIbHBIM PACIPENEICHUSAMMU.

Copnepxanne nuHUU «CiydaiiHble COOBITHS U BEPOSITHOCTH» CIY>)KUT OCHOBOW st
dbopMUpOBaHUS TPEACTABICHUI O pacHpelesieHUd BEpOSITHOCTEH MEXIy 3HAYCHUSIMU
CJIydaiiHBIX BEJIMYMH, a TAK)Ke 9Ta JIMHUSA Heo0XoAuMa Kak 0a3a Juis U3y4eHHs 3aKOHa OOJbIINX
yucen — (PyHIaMEHTaJIbHOTO 3aKOHA, JEHCTBYIOIIETO B NMPHUPOJE M OOIIECTBE M HMEIOILEro
MaTematuueckyto  ¢opmanuzanuio. Cam  3akoH  OOJNBIIMX  4YWCeN  Mpejiaraerci B
03HAKOMUTENILHON (popMe ¢ MUHUMAJIbHBIM UCIOIb30BaHUEM MaTeMaTH4YecKoro (popmanusma.

Tewmsbl, CBSI3aHHBIE C HEMPEPBIBHBIMY CITy4YailHBIMU BEIMYMHAMM, aKIEHTUPYIOT BHUMAHHE
IIKOJIBHUKOB Ha ONMCAHMM W H3YYEHMM CIy4YallHBIX SIBJICHMH C IOMOILIBIO HENPEPHIBHBIX
¢byukuii. OCHOBHOE BHUMaHHE yAENseTcs M0Ka3aTeIbHOMY U HOPMAJIbHOMY paclpeesieHUsIM,
Opy 3TOM TMPEANoJiaraeTcsi O3HAKOMHUTENIbHOE U3y4YeHHE Marepuaia 0e3 J0Ka3aTelbCTB

IpUMEHSEMBIX (PaKTOB.
MECTO KYPCA B YYEBHOM IIVTIAHE

Ha wmsyuenue kypca «BeposTHOCTh M CTaTHCTHKAa» Ha 0a30BOM ypOBHE OTBOAUTCSA | dHac B
HEJIENIO B TeYEHUE KaKIO0ro rojia o0y4yeHus, Bcero 68 yueOHbIX 4acoB.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

[IpencraBieHue AaHHBIX C MoMouIbio Tabuu U auarpamm. CpenHee apu(pMETHUYECKOE,
MenuaHa, HaumOosblllee M HaMMEHbIIEe 3HAYeHMs, pa3Max, JUCIepCHs M CTaHAapTHOE
OTKJIOHEHHUE YMCIIOBBIX HAOOPOB.

CrnyyaiiHble KCIIEPUMEHTBI (OIBITBI) M CIy4yailHble COOBITHS. DJIEMEHTApHbIE COOBITHS
(ucxompl). BeposiTHOCTD ciy4aiflHOTO COOBITHS. BIHM30CTH 4acTOTHI M BEPOSITHOCTH COOBITHIA.
CrnyyaiiHble ONBITHI C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMU. BeposiTHOCTH cOObITHI
B OIIBITAaX C PaBHOBO3MOYKHBIMH DJIEMEHTAPHBIMH COOBITHUSMHU.

Ornepanuu HaJl COOBITHSIMU: TEpecedeHue, 00bEINHEHNUE, MPOTUBOIOJIOKHBIE COOBITHS.
Huarpammsl Diinepa. @opmyJia ClI0KEHUS BEPOATHOCTEMN.

VYcnoBHasA BEPOATHOCTb. Y MHOKEHHUE BEPOSATHOCTEN. [IepeBO CilydaliHOrO 3KCIIEpPUMEHTA.
®dopmyiia noiaHo# BeposTHOCcTU. HezaBucumbie cOOBITHSL.

KomOunartopHoe npaBuiio ymHoxkeHus. [lepectaHoBku u (akTopuain. Uuciao coueTaHui.
Tpeyronbuuk Ilackans. @opmyna Ounoma HeroToHa.

bunapHbIii cilydaliHbII ONBIT (MCIIBITAHKE), YCIeX U HeyJada. HezaBucumble MCIBITaHUS.
Cepusi HE3aBUCHUMBIX HCHBITaHUN A0 nepBoro ycmnexa. Cepusi HE3aBUCUMBIX HCIBITAHUN
bepnymn.

Cnyuaiinas BenuunHa. Pacnpenenenue BeposiTHOcTeH. JlMarpamMma pacripenesieHus.
[Tpumeps! pactipesieneHuii, B TOM 4Hcie, TeOMETPHUECKOe U OMHOMHUAIBHOE.

11 KUIIACC

YUucnoBble  XapakTEPUCTUKHM  CIIyYalHBIX BEJIMYMH: MaTEMaTH4YECKOE  OXKHJIAHME,
JUCIIEPCHUS U CTAHIAPTHOE OTKJIOHEHHME. [IpruMepbl npuMeHeHnss MaTeEMaTHYECKOTO 0KUIAHMS, B
TOM YHCJIE B 3aJjayaXx M3 IIOBCEJHEBHOM >KU3HU. MaremaTuyeckoe OXHJIaHHE OWHaApHOU
CIIy4yallHOM BEIWYMHBL. MaremMarudeckoe OKHUIAHUE CYMMBI CIIyYalHBbIX  BEJIMYHUH.
MareMaTHuecKoe 0’KUAAHNE U JUCTIEPCHUS TEOMETPHUUECKOr0 U OMHOMHUAIBHOTO paclpeieleHu .

3aKkoH OOJBIIMX YHMCEN U €ro Posib B HayKe, NMpHpoJie U obiecTBe. BrIOOpOUHBI MeTO
UCCIIEIOBAHUM.

[Ipumepsl HENPEPBIBHBIX CIy4YalHbIX BEIWMYMH. [IOHATHE O IUIOTHOCTH paclpereseHHUs.
3ajmaun, TpPUBOIANIME K HOpPMalbHOMY pacnpeneneHuto. IloHATme o0 HOpPMaJbHOM
pacnpeneieHun.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTepU3yIOTCH:

I'paxxnaHckoe BocnuTanmue:

c(OpPMUPOBAHHOCTHIO TPAXKAAHCKOW MMO3MLIMK O0ydYaromerocsi Kak akKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIECTBa, MPEACTABICHUEM O MaTEMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3UYHBIX CTPYKTYp, SBIEHUH, MpOIEAyp TIpakJaHCKOTO oOIiecTBa
(BBIOOpBI, OMpOCHI M TMp.), YMEHHEM B3aMMOJCICTBOBATh C COLIMAJIbHBIMU HHCTUTYTaMU B
COOTBETCTBUH C UX (QYHKIMSIMHU ¥ Ha3HAYCHUEM.

IHaTpuoTHyeckoe BocIMTaAHUE:

c(hOpMHUPOBAHHOCTBHIO POCCUICKON IPpaXKAAHCKOW MACHTUYHOCTH, YBAKEHUS K MPOILIOMY
U HACTOALIEMY pOCCUHCKOM MaTeMaTHKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCHUMCKOM MAaTE€MAaTHYECKOW IIKOJIbI, K HCIOJb30BAHHUIO 3THUX
TOCTHKEHUH B IPYTUX HayKaX, TEXHOJIOTUSX, cepax SKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHMEM JIyXOBHBIX IIEHHOCTEM pPOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHUS, CBA3AHHOIO C MPAaKTUYECKUM IMPUMEHEHHUEM
JOCTHKEHUN HAayKH M JIEATEIBHOCTBIO YYEHOTO; OCO3HAHUEM JIMYHOIO BKJIAJAa B IMOCTPOEHUE
yYCTOMUMBOTO OYIyIIEro.

JcTeTHYecKoe BOCIIUTaHue:

ACTETUYECKUM  OTHOLIEHHWEM K MHpPY, BKJIIOYas OCTETUKY  MaTeMaTH4YeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUH, pacCyX AeHUil; BOCIPUUMYHBOCTHIO K
MaTE€MaTUYECKUM acleKTaM Pa3IuyHbIX BUJOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTHYeCKHEe 3HaHUS B MHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HU, OTBETCTBEHHOTO OTHOUICHHS K CBOEMY 3/I0POBbBIO
(3mopoBoe muTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHH U OTHbIXa, peryispHas (usmdeckas
AKTUBHOCThH); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTHBHO-030POBHUTEIHHON
JESITENIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LEHHOCTH TPYIOIIOOUS; MHTEPECOM K pa3IHMYHBIM
chepam npodhecCHOHATLHON AESITeNbHOCTH, CBSI3aHHBIM C MaTeMaTHKON M €€ MpUIIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiei mpodeccuu U peaan30BbIBaTh COOCTBEHHBIS
JKU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYeCKOMY OOpa30BaHHUIO H
caM0o00pa30BaHUIO Ha MPOTSHKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
pElIeHNN IPAKTUYECKUX 33/1a4 MaTeMaTHUYeCKOM HallpaBI€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHME:

c(OPMHPOBAHHOCTBIO HKOJIOTMYECKOW KYyJIbTYpbl, NMOHUMAHHEM BIHSHUS COIUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE INPUPOJHOW M COLMAIBHOM Cpebl, OCO3HAHUEM
NI00aNbHOTO  XapakTepa JKOJOTMYECKUX  MpoOJieM; OpUeHTalue Ha  [pUMEHEHHE
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3a7ad B 00JIacTU OKpY’Kalouleil cpespl, MIaHUPOBaHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUM JIsl OKPY KAIOIIEH CPEbL.



IleHHOCTH HAYYHOI'0 MO3HAHMA:

C(OPMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH M OOLIECTBEHHOW MPAKTHKH, TOHUMaHHEM MaTeMaTHYecKOW HayKu Kak chepsl
YEJIOBEYECKON JEATEIBHOCTH, dTANlOB €€ Pa3BUTHA U 3HAYMMOCTHU JUIsl pa3BUTHs LIMBHIIN3ALINU;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTeMaTU4YECKOW KyJIbTYpPOH KAaK CPEACTBOM IIO3HAHUS
MHpa; TOTOBHOCTBIO OCYLIECTBJIATH IIPOCKTHYK) M HCCIEAOBATEIBCKYH JIESATEIBHOCTD
WHAWBUYAJIBHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIbTATbBI

MertanpeamMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrPaMMBbI y9eOHOTO TipeameTa « MaTemMaTnkay
XapaKTepU3yIOTCSl  OBIAJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHBIMU  OeliCMBUIMU,
VHUBEPCANILHLIMU — KOMMYHUKAMUBHBIMU — OeliCEUAMY,  YHUBEPCANbHLIMU — pPecyIsAmUeHbIMU
oelicmeusmu.

1) Vhusepcanvhvle noznasamensmsle oeticmeust, obecneuusaiom Gopmuposanue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAIOWe20 MUpa,
npuMeHeHue J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayueti).

Bba3oBble Jioruueckue eiicTBUA:

® BBIABIATH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKK MAaTEMaTHYECKHX OOBEKTOB,
MOHSITHIA, OTHOIICHUH MEXIY TOHATHSIMH, (HOPMYJIHPOBATH OMPEICIICHUS TOHSATHI;
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJIsI 0000IIeHUS
U CpaBHEHUs, KPUTEPUU MPOBOAUMOTO aHAIIN3a;

® BOCIPHHHUMATbH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIE, eANHIUYHBIC, YACTHBIE U OOIINE; YCIOBHEIC,

® BBIABIATH MAaTEMATHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MIPOTUBOPEUHS B (haKTax,
TaHHBIX, HAOMIOACHUSIX W YTBEPKACHUSX; MpeajiaraTb KPUTEPHUH [JS BBISBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTUKH, JCTYKTHBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® [POBOJUTH CAMOCTOSTEIILHO J0Ka3aTeIbCTBA MATEMATHUYCCKUX YTBEPIKIACHHUM (TIPSMBIC
U OT TMPOTHBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPHUBOIUTH TPUMEPHl U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIC CY KJICHHUS U BBIBOJIBL;

e BBIOMpaTh Ccroco0 pemieHuss y4eOHOHM 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHus, BEIOUpaTh HanOoJee MOAXOSIINN C YIETOM CaMOCTOSITEIIEHO BBIJCIICHHBIX
KPUTEPUEB).

ba3oBble uccienoBare/bCKue 1eHCTBHA:

® HCIOJNB30BaTh  BONPOCHI  KaK  HMCCICNOBATSIIbCKUH  MHCTPYMEHT  ITO3HAHWS,
dbopMyIHMpoOBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOPEUHE, MPOOIEeMy, YCTaHABIUBATh
UCKOMOE U JlaHHOe, (OPMHUPOBATH THUIIOTE3y, APTYMEHTHPOBATH CBOKO ITO3HIIHIO,
MHEHHUE;

® TMPOBOJUTH CaMOCTOSITEIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCICIOBAHUE IIO0
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4YecKOro OOBEKTa, SBJICHHS, MpoIiecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SBICHUSMU, IPOIIECCAMHU;



® CaMOCTOATENHbHO (OpMyIHUpOBaThH OOOOIIEHUS W  BBIBOJABI 1O  pe3yJbTaraM
MpOBEAEHHOTO HAOIOACHMS, UCCIEA0BaHUsA, OLEHUBATh JOCTOBEPHOCTh MOJTYyUYEHHBIX
pe3yJIbTaTOB, BHIBOJOB U 000OIICHMIA;

® [IPOrHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATH IPEATIOI0KECHUS
0 €ro pa3BUTUU B HOBBIX YCIIOBHSIX.

Paborta ¢ nnopmanmeii:

® BBIBIATH AePUIUTHI HH(GOPMALIUU, JAHHBIX, HEOOXOIUMBIX Il OTBETa Ha BOMPOC U
JUISL pEeUIeHHUs 3a1au;

e BbIOMpaTh UWHGOPMALMIO U3 HCTOYHUKOB PA3NMYHBIX THIIOB, AaHAJIU3UPOBATD,
CUCTEeMAaTU3UPOBaTh U HUHTEPIPETHUPOBATH MH(GOPMAIUIO PA3TUYHBIX BUAOB U (QOpM
MPEJICTaBICHHUS;

® CTPYKTYpUpOBaTh HWHQPOPMAIUIO, TMPEACTaBIATH €€ B  pPa3IMYHBIX  (dopMax,
WLTIOCTPUPOBATH TpaduuecKy;

® OIICHWBaTh HAAEKHOCT HMHPOPMAIUHM 110 CAMOCTOSTEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSM.

2) VHugepcanvhvle KOMMYyHUKAMUGHbIE Oelicmeus, 00ecneuudarom c@hopmupoeanHoCmsy

COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OO0menne:

® BOCIPHUHUMATH U (OPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHSIMH U LEISIMH
OOlIeHHs; SCHO, TOYHO, I'PAaMOTHO BBIPaXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX U
MUCHbMEHHBIX TEKCTaX, IaBaTh IMOSICHEHUS 0 X0y PEIICHUS 3a/1a9i, KOMMEHTHPOBATh
TIOJTYYCHHBIH Pe3yJIbTar;

e B X0J€ 00CYX/IeHUs 3aJ[aBaTh BOIPOCHI MO CYILECTBY 00CYKIaeMOMl TeMbl, TPOOIEMBI,
pemaemMoi  3aja4yd, BBICKAa3bIBaTh HJIEW, HAIleJICHHBIE Ha TIOUCK PEUICHUS;
COTOCTABNISATh CBOU CYXKIEHUS C CYXICHHSIMH JIDYTUX YYaCTHUKOB JHAJIOTa,
0oOHapy»XKUBaTh pa3IMuue U CXOJCTBO MO3UIIHIL; B KOPPEKTHOH hopme PopMyITHUpOBATH
pa3HoTIIacHsi, CBOM BO3PAKECHHUS,

® TIPEICTABIATH PE3YJbTATHl PEIICHU 3a/1a4d, YKCTIEPUMEHTA, HCCIIEJOBAHNUs, TIPOCKTA;
CaMOCTOSITENIFHO BBIOMpATh (popMaT BBICTYIUICHHUS € Y4E€TOM 3a7ad IMPE3CHTAUN U
0COOEHHOCTEHN ayJUTOPHH.

CotpyannuecrBo:

® T[OHUMAaTh W HCIOJIL30BaTh MPEUMYIIECTBA KOMAHAHOW W MHIUBUIYaTbHOW pabOTHI
OpU  pelieHud Y4YeOHBIX 3a]ad; MPUHUMATh I[€1h COBMECTHOW JEsITeNbHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpelenaTh BHIBI padoT,
JIOTOBApUBATHCS, OOCYXJaTh TPOIECC W pe3yibTaT padoTh; 0000maTh MHEHUS
HECKOJIBKHX JIOJIEH;

® yYacTBOBAaTh B IPYMIOBBIX Gopmax paboThl (00CYykACHUS, OOMEH MHEHHIA, «MO3TOBBIC
HITYPMBD» W HWHBIC); BBHIMOJIHATH CBOIO YacTh pabOThl M KOOPAMHHUPOBATH CBOU
JIEUCTBUS C IPYTUMH YWICHAMH KOMaH/Ibl; OIICHUBATh Ka4eCTBO CBOETO BKJIAJa B OOIIHIA
MPOIYKT [0 KPUTEPHAM, CHOPMYTMPOBAHHBIM YyUaCTHUKAMU B3aUMOJCHCTBHSL.

3) Vuusepcanvnoie pecynamuenvie oeticmausi, 06ecneuusarom Gopmuposanue CmvlClo8blx

VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHU.



Camoopranusamnus:

COCTABJIATh IUIAH, aITOPUTM pPELICHHs 3aJaud, BBIOMpPATh CIIOCOO pemeHHs ¢ y4ETOM
UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh M KOPPEKTHUPOBATH
BapHaHThI pEUICHUH ¢ y4€TOM HOBOM MH(OPMALIUY.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMH II03HABATEIbHOW pedleKcHH KaK OCO3HAHUS COBEPIIIAEMBIX
JNEHUCTBUI ¥ MBICIUTENBHBIX MPOILECCOB, WX PE3yIbTaTOB; BIAJAETh CIOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpoLecca W pe3yJibTaTa pPELIEHUS MaTeMaTHYeCKON
3a]a4u;

® MpeABUAETh TPYIHOCTU, KOTOPHIE MOTYT BO3HHUKHYTH MPH PEUICHUH 3a7aud, BHOCHUTD
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, IaHHBIX, HANJAEHHBIX
OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLOCHHMBATL COOTBETCTBHUC PE3yJibTaTa LOCIW W YCIOBUAM, 00BACHSITH IMIPUYIUHBI
JOCTHIKEHUSI WJIM HEIOCTHXKEHUS pPe3yJbTaTOB JEATEIbHOCTH, HAXOAWTh OLIMOKY,
JIaBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDI
10 KUIACC

Uurtarh U CTPOUTH TaOIULIBI U TUATPAMMBI.

OnepupoBaTh MOHATUSIMHM:  cpelHee apudmeTHyeckoe, MenuaHa, HauOoJbIIEe,
HauMEHbIIIEE 3HAYECHHE, Pa3MaX MacCUBA YACIIOBBIX TAHHBIX.

OnepupoBaTh MOHATUSAMHU: CIy4YalHBIA AKCHEPUMEHT (OMBIT) U Ciyd4ailHoe coObITHE,
3JIEeMEHTapHOE COOBITHE (AJIEMEHTApHBIN MCXOM) CIYy4YallHOTO OIbITA; HAXOJIUTh BEPOSITHOCTH B
OTBITaX C PABHOBO3MOXKHBIMU CIIy4alfHBIMU COOBITHUSIMHU, HaXOAUTh M CPAaBHUBATh BEPOSATHOCTHU
COOBITHI B M3YYEHHBIX CIyYalHBIX KCIIEPUMEHTAX.

Haxomuts u popmynupoBaTh cOOBITHS: TIEpECEUCHHE U 00bEIMHEHHE JAHHBIX COOBITHH,
coObITHE, MPOTHBOIOJIOKHOE JIaHHOMY COOBITHIO; IOJIb30BAThCS AMarpaMmamu Oinepa u
(bopMyII0#i CIIOKEHHSI BEPOATHOCTEH MpU peLIeHUH 3a1ay.

OnepupoBaTh MOHATHSAMHU: YCIOBHas BEPOSITHOCTb, HE3aBUCUMBIE COOBITHS; HAXOAUTh
BEPOATHOCTH C TOMOUIBIO MIPaBUJIa YMHOKEHHUSI, C TIOMOIIIBIO JIepeBa CIy4yalfHOTO OMBITA.

[TprMeHsTh KOMOMHATOPHOE MPABUIIO YMHOKEHUS MPU PELLIEHUH 3a/1a4.

OnepupoBaTh MOHATUSMM: HCIBITAHUE, HE3aBHUCHMBIE HCIBITAHUS, CEPUSl HCIBITAHWUH,
ycrex M HeyJauya; HaXOJUTh BEPOSTHOCTH COOBITMH B CEpUM HE3aBHCUMBIX HCIBITAHUH 10
MEPBOro ycrexa; HaXOJAUTb BEPOSITHOCTH COOBITHI B cepuu HcnbITaHui bepryu.

OnepupoBaTh MOHATHSAMM: Cily4ailHass BEJIWYMHA, paCHpeleleHUe BepOSTHOCTEH,
Juarpamma pacipesieneHus..

11 KUIIACC

CpaBHUBaTh BEPOATHOCTH 3HAYCHHM CIIy4YalHOW BEJIIMYMHBI MO PACHPEACICHUIO WU C
MMOMOIIBIO JUATr'PaAMM.

OHQpI/IpOBaTB IMMOHATHEM MATCMATUUYCCKOTO OXWIAAHUA; MPUBOAUTL MPUMCPBI, KakK
MPUMEHSIETCd MaTeMaTHYeCKOe OXHAaHWE CIy4alHON BEJIMYMHBI HaXOAUTh MaTEeMaTHYeCKOe
O’KHJaHUE T10 JAHHOMY paclpeiesICHUIO.



HmeTh npecTaBiieHne 0 3aKOHE OOJIBIINX YHCE.
Nmets npeacTaBieHue 0 HOPMAJIbHOM PaCpeiesICHUH.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeEM
NMPorpamMmbl

Hpe,I[CTaBJ'IeHI/Ie JaHHBIX WU OIIKMCATCJIbHasA
CTaTUCTHKA

KoanuyecTBo 4acosB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(ungposbie)
oOpa3oBaTe/ibHbIE

pecypchl

CiyualiHble OMBITHI U CIIy4aiiHbIE COOBITHS,
OTIBITHI C PABHOBO3MOXKHBIMU
3JIEMEHTApHBIMU HUCXOJaMU

Orneparuu HaJy COOBITUSIMU, CIIOXKEHUE
BEPOSATHOCTEMN

VYcnoBHas BEpOATHOCTB, IEPEBO
CJIy4aifHOTO OIbITa, GopMyJia HOTHON
BEPOATHOCTHU U HE3aBUCUMOCTb COOBITHI

OJIEMEHTBI KOM6I/IHaTOpI/IKI/I

o N o o

Cepuu nocrienoBaTeNbHbIX UCIIBITAHUI
Ciyualinple BEJIMUMHBI U paclpefeIeHUs

O00011eHNe U cCUCTEMATU3ALNS 3HAHUI

g1 o Wb

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Kowrporsmsie  Tparuseckue (ungposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 MaremaTuyecKoe OKHUIaHUE CIydYaHOM 4
BEJTMYUHBI
) I[che})cnfl U CTaHJIAPTHOE OTKJIOHCHHE 4 1
CIIy9aliHOU BEIIMYMHBI
3 3aK0oH OOJIBIITUX YHCETT 3 1
4 HenpepriBHbIe Cily4aiiHbIE BETUYHMHBI 5
(pacripenerneHus)
5 HopwmanbHoe pacnpenenenus 2 1
5 [ToBTOpEHwUe, 06o6meHIfe u 19 5
CUCTeMaTH3aIvsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 3







