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MOSICHUTEJIbBHAS 3AIIMCKA

Pabouas nporpamma yueOHOro Kypca «Airedpa U Hadyaja MaTEMaTUYECKOTO
aHanm3a» 0azoBoro ypoBHs mis obywarontuxcs 10 —11 kmaccoB pa3paboTaHa Ha
ocHOBe DeiepaibHOTO TOCYIapCTBEHHOTO0 00pa30BaTeIBLHOTO CTaHAapTa CPEIHETO
obmero oOpa3oBaHHs, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMIA,
NPEIBSBIIEMBIX K MaTEeMAaTHYECKOMY OOPa30BaHUIO, W TPAJAHUIUNA POCCUHCKOTO
oOpaszoBanus. Peanm3amms mporpamMmbl OOeCIEYMBACT OBIIAJACHUE KIFOYEBBIMH
KOMTIETCHIIMSIME, COCTABJISIOIIMMHA OCHOBY IS CAMOPA3BUTHS W HEMPEPHIBHOTO
o0pa3oBaHwsl, IETOCTHOCTh OOIIEKYIBTYPHOTO, TUIHOCTHOTO W MO3HABATEIIHHOTO
Pa3BUTHS TUYHOCTU O0YYAFOIINXCH.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

Kypc «Anrebpa m Hadajga MaTeMaTHYECKOTO aHAIA3a» SIBIACTCS OTHUM W3
HanOoJiee 3HAYMMBIX B MPOTPAMME CTapIield IIKOJBI, IOCKOJIBKY, C OJHOU
CTOPOHBI, OH OOeCIeYMBaeT HHCTPYMEHTAJIbHYI0 0a3y Ui H3yYCeHHS BCeX
€CTEeCTBEHHO-HAYYHBIX KYPCOB, a C JAPYroil CTOPOHBI, (DOPMHUPYET JIOTHYECKOE U
a0CTpaKTHOE MBIIUICHHE YYaIlUXCSd Ha YPOBHE, HEOOXOIUMOM JJISI OCBOCHUS
KypcoB WH(MOpPMATHUKH, OOIIECTBO3HAHUS, HWCTOPHUH, CIOBECHOCTH. B pamkax
JTAHHOTO Kypca ydalllMecs OBJIaJeBalOT YHHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOM
HayKH, KOTopast pOpMYIUPYET CBOU JOCTHKEHHUS B MaTEMaTHIECKOM hopme.

Kypc anreOpsl 1 Hayaa MaTeMaTHYECKOTO aHAIM3a 3aKIabIBA€T OCHOBY JIJIS
YCHENTHOTO OBJAJACHUS 3aKOHAMW (U3WKH, XUMUH, OWOJOTHH, TTOHUMAHUS
OCHOBHBIX TEHIEHIMH DJKOHOMHKA ¥ OOIIECTBEHHON JKW3HH, IIO3BOJISIET
OpPUECHTUPOBATHCS B COBPEMEHHBIX ITM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJIOTHSX,
YBEPECHHO HCIIOJb30BaTh MX B IMOBCEIHEBHOW XM3HU. B TOXe BpeMs OBIIaJICHHUEC
a0CTpaKTHBIMH W JIOTHYECKH CTPOTMMH MaTeMaTHYCCKUMU KOHCTPYKITUSIMU
pa3BUBacT yMCHUE HAXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH
YTBEPIKJIEHUSI, UCIIOJIH30BaTh 0000IIIEHHEe U KOHKPETU3AIMI0, a0CTparupoBaHue U
aHAJIOTHUI0, (OPMUPYET KPEaTUBHOE M KPUTUUYECKOE MBIIIUICHHE. B X0/€ n3yueHus
anreOppl W HavYaJl MaTEMaTUYeCKOro aHaju3a B CTapIIedl IIKOoJe Yydariuecs
MOJIYYalOT HOBBIM OIBIT PEIICHHWS MNPUKIAIHBIX 3a7a4, CaMOCTOSTEIBHOTO
MOCTPOEHUS MAaTeMaTHYECKUX MOJENICH PEaIbHBIX CHTYyalluii W MHTEPIpETaluu
MOJIYYCHHBIX  pEIICHUH, 3HAKOMSATCA C  IpUMEpPaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TpUpOJAE, HAYKE U B HCKYCCTBE, C BBIJAIONUMUCS
MaTEeMaTUYECKIUMH OTKPBITUSIMU U UX aBTOPaMHU.

Kypc oOnamaeT 3HAYMTETBLHBIM BOCIHTATEIBHBIM TOTCHIIMAIOM, KOTOPBIH
peanu3yeTcss Kak 4depe3 y4eOHBIM MaTepHall, CIIOCOOCTBYIOIMNKA (OPMHPOBAHUIO
HAy9YHOTO MHUPOBO33PCHHS, TaK M dYepe3 crenuduky ydeOHON AesTeIbHOCTH,



TpeOyromieit CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IPOJIOJKATEIBHOM
KOHLIEHTPallMi BHUMAHHS U OTBETCTBEHHOCTH 3a IMOJTYYEHHBIN pe3yibTarT.

B ocnoBe wmetomuku oOydeHus anreOpe M HayalaM MaTeMaTHYeCKOTro
aHaJIn3a JICKUT AESITEIbHOCTHBIN NPUHIUI O0yUYEHMUS.

Crpykrypa Kypca «AnreOpa 1 Hayajaa MaTeMaTUYECKOr0 aHaJIN3a» BKIOYAeT
CIEAYIOIINE COAECPKATEIBHO-METOIUUECKUE JUMHUK. «Uucna W BBIYMCICHUSAY,
«DyHKIMM U rpaduku», «YpaBHEHUsT U  HepaBeHCTBa», «Hauana
MaTeMaTU4YecKoro aHammza», «MHoxecTBa © JIoTHKa». Bce ocCHOBHbIE
COJIEPKATEIIbHO-METOIMUECKUE JIMHUM H3Y4alOTCsd Ha MPOTSHDKEHUM JBYX JIET
oOyueHusi B CTapllei LIKOJIe, €CTECTBEHHO JOMOJIHAS APYr Ipyra U MOCTENEHHO
HACBIIAsICh HOBBIMM TeMaMu M  pa3fenamu. JlaHHbIA Kypc  sIBIsieTcs
WHTErPAaTUBHBIM, TIOCKOJIBKY OOBeIuHsAET B ce0e colepKaHUE HECKOJIbKHX
MaTeMaTHYECKUX JUCLHUILIINH. ajire0pa, TPUTOHOMETPUS, MAaTEMAaTUYECKUIN aHaJIn3,
Teopusi MHOXKeCTB U Jp. [lo Mepe TOro kak ydaiuecs OBJIaJeBalOT BCE Oolee
HIMPOKUM MAaTeMaTHYECKUM anmnaparoM, y HUX IMOCJeI0BaTeNbHO (popMupyercs u
COBEPUICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTHYECKYIHO MOJENb pEalbHOU
CUTyalluM, TPUMEHATh 3HAHHUS, INOJy4YeHHbIE B Kypce «Auredpa W Hadana
MaTEeMaTHUYECKOr0 aHalIu3a», JUIsl PELIEHUs CaMOCTOSATENbHO C(HOpPMYIHpPOBAHHON
MaTeMaTUYECKOM 3aJ1auy, a 3aTEM UHTEPIIPETUPOBATH MOJYUYEHHBIN pPE3yJIbTaT.

ConepxaTenbHO-METOANYECKAST JUHUS «YHHcila U BBIYKCICHHS» 3aBEPLIACT
(dbopMHpOBaHNE HABBIKOB UCIOJIb30BAHUS JEHCTBUTEIBHBIX YUCEN, KOTOPOE ObLIO
HA4YaTO B OCHOBHOW mikojie. B crapmieli mikojse oco0oe BHUMAaHHE YJEsSETCS
(GOpMHUPOBAHUIO TPOYHBIX BBIYMCIUTENIBHBIX HAaBBIKOB, BKIIIOYAIOLUIUX B ceOs
UCIIOJIb30BaHUE pa3IMYHbIX (OpM 3amucu JEHCTBUTENBHOTO 4YHCIA, YMEHHE
palMOHANIBHO BBIMOIHATh JEUCTBHS C HUMHM, JI€JaTh MPUKHUIKY, OLEHUBAThH
pesyabpTar. OOyuarommuecss MONY4YaloT HaBbIKU NPUOIMKEHHBIX BBIYUCICHUI,
BBITIOJIHCHUSI JICUCTBUM C YHCIAMHU, 3alHCAHHBIMA B CTaHAAPTHON (opme,
UCITOJIb30BAaHUS MaTEMAaTUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKEHUH.

JIuansa «YpaBHEHUS U HEPABEHCTBA» PEAIN3YETCS HA IPOTSHKECHUU BCErO
oOydeHuss B CTapuledl IIKoJIe, IOCKOJbKY B KaXIOM pasfeiie MNporpaMMbl
IPEyCMOTPEHO PELIEHHE COOTBETCTBYIOIIMX 3anay. OOyuwaromuecs: OBIIaJIEBaIOT
pa3IMYHBIMM METOJAMH pEUIEHUS LEJbIX, PAlMOHAIBHBIX, HpPPAIUOHAIBHBIX,
NOKAa3aTeNbHBIX, JIOTApU(PMHUUECKUX UM  TPUTOHOMETPUYECKUX  YPaBHEHHH,
HEPaBEHCTB U UX cUCTeM. [1oiydeHHbIE yMEHUS UCITONIB3YIOTCS IIPU UCCIIEI0BAHUH
(GyHKIUI C NOMOUIBIO MPOW3BOJHON, pElIeHUH NPUKIAAHBIX 3a7ad U 3a4ad Ha
HaXOXJCHWE HauOONBIIMX W HAUMEHBIIMX 3HaueHud ¢yHKuuu. JlaHHas
colepkaTeNbHas JIMHUS BKJIIOYaeT B cels Takke (opmMupoBaHHEe YMEHUN
BBIMOJHATh pacdy€Tsl mo (GopmMyliaM, NpeoOpa3oBaHUs LENbIX, PALUOHAIBHBIX,
VUPPALMOHAJIBHBIX U TPUTOHOMETPUYECKUX BBIPAXKEHUH, a TAKKE BBIPAKECHUH,



COJEpKalINX CTENeHu U JiorapupMbl. braromaps u3ydeHHUIO anreOpanyecKoro
Marepuana MPOUCXOAMWT  JaJIbHEHIee  pPa3BUTHE  AITOPUTMHYECKOr0 U
a0CTpaKTHOTO MBINUICHUS YydYaruxcs, (OPMHUPYIOTCS HABBIKH JICIYKTHBHBIX
paccyxneHuif, pabOTl C  CHUMBOJIbHBIMH  (OpMaMH,  TPEICTaBICHUS
3aKOHOMEPHOCTE M 3aBUCHUMOCTEW B BHJE PABEHCTB M HEPaBEHCTB. AureOpa
npeniaraeT 3(PQPEeKTUBHbIE HWHCTPYMEHTBHI JJIs pEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HAIJIAJHO JEMOHCTPUPYET CBOM BO3MOMXHOCTH KaK
A3bIKA HAYKH.

CopepxareapbHO-MEeTOANYEeCKass JUHUS «DyHKIHMM W TpapUKH» TECHO
NeperieTaeTcs ¢ APYruMHy JIMHUSIMU Kypca, MOCKOJIBKY B KAKOM-TO CMBICIIE 33/1a€T
MOCJIEI0BATEIbHOCTD U3y4YeHUus Marepuania. N3yuyenue CTENIEHHOM,
MOKa3aTeJIbHOMU, JOrapu(pMUIECKON U TPUTOHOMETPUYECKHUX (DYHKIIUH, UX CBOMCTB
U rpadMKOB, UCIOJIb30BaHUE (PYHKIMU JJIsi pelIeHus 3ajad U3 JAPYruxX yueOHBIX
IIPEMETOB U PEANbHON KU3HU TECHO CBA3aHO KaK C MaTEMaTUYECKUM aHAIU30M,
TaK M C pEHICHWEM YpaBHEHH M HepaBeHCTB. [Ipu 3Tom OosbllIOE BHUMAaHHE
yaensercss (GOpMUPOBAHUIO YMEHHS BbIpaXaTh (POpMyJaMy 3aBUCUMOCTH MEXKIY
pa3NUYHBIMK BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (YHKLIHUH, CTPOUTH HX
rpaduku. Matepuain 3Toi cojiep>KaTelIbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUMN
M HaBBIKOB, IO3BOJISIIOIIMX BbIpakaTh 3aBUCUMOCTH MEXKy BEJIMYMHAMU B
paznuuHoi (opMme: aHaTuTUUYeCKoM, rpaduueckoil u cioBecHoi. Ero uzydenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUICHUS, CHOCOOHOCTH K
0000IIIEHUIO M KOHKPETU3AIIUU, UCTIOIH30BAHUIO AaHAJIOTHIA.

ConepxarenbHas nuHuA «Hayaia mMaremMaTH4ecKOro aHain3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MAaTEeMaTUYECKUX, TaK U MPHUKIAIHBIX 3a/ad,
JOCTYIIHBIX 00Yy4YaroIKUMCsl, Y KOTOPBIX MOSBIIAETCS BO3MOXXHOCTh UCCIIEA0BATh U
cTpouTh Tpaduku (YHKIUNA, OMpeNeisTh HUX HauOOJbIINE W HAUMEHBIINE
3HAYCHUS, BBIYUCIATH TUIOMAA (QUTryp u OO0BEMBI TeN, HAXOAUTh CKOPOCTU W
YCKOpEeHHUsl IpoleccoB. JlaHHass conaep)KaTellbHasl JIMHUS OTKPBIBAET HOBBIE
BO3MOXHOCTH IOCTPOEHUS MATEMATUYECKUX MOJEIEN pEalbHbIX CHUTYalHi,
HaxO0JICHUS HAWIYYIIETO PELICHUS B MPUKIAAHBIX, B TOM YHCIE COLMAIBHO-
DKOHOMMYECKHUX, 3a/1a4yax. 3HAKOMCTBO C OCHOBAMHM MAaTE€MaTHYECKOr0 AaHaIN3a
CIOCOOCTBYET pa3BUTHIO aOCTPAKTHOTrO, (OPMaIbHO-IOTMUYECKOrO U KPEaTUBHOIO
MBILUICHHS, (OPMHUPOBAHUIO YMEHHUH paclo3HaBaTh IMPOSBICHUS 3aKOHOB
MaTeMaTUKd B HayKe, TEeXHMKE U HCKyccTBe. OOyuarommuecss Yy3HAIOT O
BBIJJAIOIINXCS pe3yJibTaTaX, IOJIYYEHHBIX B XOJ€ pPa3BUTUS MAaTEMaTUKH Kak
HayKH, U KX aBTOpaX.

CopepxarenbHO-METOAUYECKas TUHUSA «MHOKECTBA U JIOTUKa» B OCHOBHOM
MOCBSLIEHA  3JEMEHTAaM TEOPUH  MHOXECTB. Te€OpEeTUKO-MHOKECTBEHHbBIE
MPEACTABIICHUS] MPOHU3BIBAIOT BECh KypC WIKOJIBHOM MATEMATUKU U IMPEIJIararoT



Hanbosee YHUBEPCATBHBIN A3BIK, 0ObEIUHSIONINI BCE pa3/ieibl MaTeMaTHKU U €€
IPWIOKEHUH, OHH CBSI3BIBAIOT PAa3HbIE MATEMAaTUYECKUE TUCLUUIUIMHBI B €IHHOE
uenoe. IToaToMy BaXHO JaTh BO3MOXKHOCTh HIKOJIBHUKY IOHHMATh TE€OPETHKO-
MHOKECTBEHHBIH fA3BIK COBPEMEHHOM MaTeMaTHMKHM M HCIOJIb30BaTh €ro s
BBIPAYKEHUS CBOUX MBICIIEH.

B kypce «AnreOpa u Hayajia MAaTeMaTHYECKOrO aHalIW3a» MNPUCYTCTBYIOT
TaK)K€ OCHOBBI MAaTe€MaTHYECKOrO0 MOJEIHMPOBAHUSA, KOTOpBIE IPU3BAHBI
c(OpMHUPOBATH HABBIKU ITOCTPOEHUS MOJIEEN peabHbIX CUTYyallUi, HCCIEA0BAHUS
ATUX MOJEJENW C MOMOIIBI0 ammapaTa ajaredpsl U MaTeMaTHMYECKOTo aHajau3a U
VMHTEPIPETALNH NOJIyYEHHBIX PE3yNbTaToOB. Takue 3aJaHus BIUIETEHBI B KaXIbIH
U3 pa3JeNnoB IIPOrpaMMBbl, IOCKOJIBKY BECh MaTeprai Kypca IMIHPOKO UCIIONIb3YETCs
JUISl pelIeHUs MPUKIAIHBIX 3a1a4. [Ipu penmieHun peaibHbIX MPaKTUYECKUX 3a7ad
ydaliecs: pa3BUBAOT HAONIOAATENbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HMCIOIb30BaTh aHAJIOrHIO, 0000IIaTh M KOHKPETHU3UPOBATH
npobiemy. [lesTeabHOCTh O (POPMUPOBAHUIO HABBIKOB PEIIECHUS MPUKIATHBIX
3aJja4 OpraHU3yeTcs B MPOLECCE M3YYEHMs BCEX TeM Kypca «Anredpa M Havaia
MaTEMaTHYECKOI0 aHAJIA3a».

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM muiane Ha H3y4YeHHE Kypca aireOpbl M Haydajdl MaTeMaTH4eCKOro
aHanun3a Ha 0a30BOM ypoBHeE oTBoauTcs 2 yaca B Heaenmto B 10 kiacce u 68 vacos
3a TOJI.



COAEPKXAHUME YYEBHOI'O KYPCA
10 KJIACC

Yucsia ¥ BIYMCICHUS

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOH, MPOIEHTHI,
OECKOHEUHbIE  MepuoauYecKue aApodu. ApudMerhyeckue  oOmnepaluu ¢
palMoHAIBHBIMUA YHUCIIAMHU, IPEOOPa30BaHUs YUCIOBBIX BhIpakeHU. [IpumeHenmne
npobeil 1 MPOILEHTOB JAJisl PEIICHUs MPUKIAJAHBIX 337a4 U3 Pa3IMYHBIX OTpacieil
3HAHUU U PEAJbHOM KU3HMU.

JevictBurenpHble  4unciia. PanuMoHanbHBIE W UPPAUMOHAIBHBIC YUCIIA.
ApudpmeTnueckue omnepauud ¢ JACHCTBUTENbHBIMU uuciaMu. [IpuOnmxEéHHbIE
BBIYMCJICHUS, IPABUJIA OKPYIJIEHUS, IPUKUIKA U OLIEHKA PE3YJIbTAaTa BHIYMCICHUN.

Crenenb ¢ 1ensiM  mokazareneMm. CraHmaptHas  ¢dopma  3alucH
JNEeUCTBUTENbHOTO yucia. Vcmons3oBanue mnoaxofsmied  (opMbl  3amucu
JEUCTBUTEIBHBIX YHUCENl Ul DPEIICHUS NPAKTHUYECKUX 3a4ad U IPEACTaBICHUS
JTAHHBIX.

Apudmernueckuii  KOpeHb  HaTypaibHOW  cremenu.  [ledictBus ¢
apu(PpMETUYECKUMH KOPHAMH HATypaJbHOM CTENEHHU.

CuHHyC, KOCHHYC U TaHI€HC YHCJIOBOIO aprymMeHTa. ApKCHHYC, apKKOCHHYC,
APKTAHI€HC YHCIIOBOTO apryMeEHTa.

YpaBHeHUS U HEPABEHCTBA

ToxecTBa U TOXK/IECTBEHHBIE ITPEOOPa30BaHUS.

[IpeobpazoBanue TPUTOHOMETPUYECKUX BBIPAKCHU . OcCHOBHBIE
TPUTOHOMETpHYECKHE (HOPMYIIBI.

VYpaBHeHMEe, KOpEHb ypaBHEHMA. HepaBeHCTBO, pellIeHHE HEpPaBEHCTBA.
MeTton MHTEPBAJIOB.

Pemmenue uensix u 1poOHO-pALIMOHANIBHBIX YPAaBHEHUN U HEPABEHCTB.

Pemienue nppanoHanbHbIX YPABHEHUN U HEPABEHCTB.

Pemienne TpUroHOMETpUYECKUX YPABHEHUM.

IIpruMeHeHre ypaBHEHUN U HEPABEHCTB K PELICHUI0 MATEMAaTUYECKUX 3a1ad
Y 3a/1a4 U3 Pa3IUYHBIX 001acTell HAYKH U peaIbHOM KU3HHU.

DYyHKUMH U TPaPUKH

Oynkuus, crnocodbsl 3amaHus ¢QyHkuuu. [padux ¢yskmun. BzaumuO
oOpaTHbIe PYHKIIHH.

ObnacTh ompeneiaeHuss U MHOXKECTBO 3HaueHuM Qynkumu. Hymm Qynkumm.
[TpomMexyTKH 3HAKOTIOCTOSIHCTBA. YETHBIE 1 HEUETHBIE (PYHKIIUH.

Crenennast QyHKIMS ¢ HATYpaJbHBIM U 1EIbIM NTOKa3zareneM. E€ cBoiicTBa u
rpacduk. CBoiicTBa u rpaduK KOpHs N-Oi CTETICHH.



Tpuronomerpuueckass OKPYKHOCTb, ONPEACIEHUE TPUTOHOMETPUUYECKUX
(GyHKIUI YUCIOBOTO apryMEHTa.

Hauana mareMaTH4eCKOro aHa/Iu3a

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUS MOCJEA0BATENBLHOCTEN.
MOHOTOHHBIE OCIEIOBATEIBHOCTH.

Apudmerrueckas ¥ TeOMETpUIECKas MPOrpeccuu. beckoHeuHo yObIBaromas
reomeTpuueckas nporpeccus. Cymma OECKOHEUYHO YOBIBAIOIIEH TeOMETPUIECKOM
nporpeccur. dopMyna CIOXKHBIX NPOLIEHTOB. MCHOIp30BaHUE MPOTPECCUU IS
pELIEHUS peANIbHBIX 3a/1a4 MPUKIIATHOTO XapaKTepa.

MHoxecTBa M JIOTMKA

MHoOkecTBO, onepauuu HaJ MHOXecTBaMH. Jlmarpammsel Jitnepa—BeHHa.
[IpumeHeHnEe TEOPETUKO-MHOKECTBEHHOTO amnmnapara sl ONUCAHUA pPealbHbIX
IIPOLIECCOB U SBJICHUM, TIPU PEIICHUH 33]1a4 U3 APYTUX yUEOHBIX MPEAMETOB.

Onpenenenue, Teopema, CIeICTBUE, JOKA3ATEIbCTBO.



INJIAHUPYEMBIE PE3YJIBTATBI

OcBoenne ydeOHOro mpeamera «MaremaTHka» JOJDKHO 00€CIeunBaTh
JIOCTHKEHHUE Ha YPOBHE CPEIHEro 00IIero 00pa3oBaHus CICAYIONIUX JIMYHOCTHBIX,
METaIpeAMETHBIX M MPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPAMMBI  y4EeOHOTO TMpeaMeTa
«MaTeMaThKa» XapakTepu3yrTCs:

['paxx1ancko€ BOCTIUTaHHUE:!

c(hOpPMUPOBAHHOCTHIO TPAKAAHCKON MO3UIIMKU 00YyUaIOIIEToCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUHUCKOr0 OOIIECTBA, MPEACTABICHUEM O
MaTeMaTHYECKUX OCHOBaX (hYHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SBJICHUH,
OpOLEAYpP TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W IIP.), YMEHHEM
B3aMMOJICMICTBOBaTh C COLMAJIbHBIMH HWHCTUTYTaMH B COOTBETCTBUM C HX
GYHKIUSAMY 1 HA3HAYCHUEM.

[laTproTHyecKOE BOCIIUTAHNUE:

c(hOpPMHUPOBAHHOCTHIO POCCUMCKON IpaK1aHCKOM MICHTUYHOCTH, YBOKCHUS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKON MaT€MAaTHKH, IEHHOCTHBIM OTHOIIIEHUEM K
JTOCTHXKEHUSIM POCCUMCKUX MaTEMATUKOB U POCCUIMCKONM MAaTEMaTUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATHUX JOCTI)KEHUW B JIPYTMX HayKaxX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPaBCTBEHHOT'O BOCITUTAHHUS:

OCO3HaHUEM JIYXOBHBIX LICHHOCTEN POCCUHCKOTO HAPOJa;
c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHMS, OATHUYECKOrO  IOBEACHUS,
CBSI3AHHOTO C MPAKTHYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKH U JIESITEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHHUE YCTOWIMBOTO OYIYIIETroO.

DCTETUYECKOE BOCIIUTAHHE:!

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUAs ICTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ady, peleHni, pacCyXJICHUM;
BOCIPUMMUYHMBOCTBIO K MATEMATUUECKUM ACTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

du3nYeCKoe BOCIIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYeCKUE 3HaHUS B
HWHTEpecax 3JJ0pOBOro U 6€30MmacHOro 0opasa >KM3HU, OTBETCTBEHHOTO OTHOIIIEHUS
K CBOEMY 37I0POBbIO (3710pOBOE MUTAHUE, COATAHCUPOBAHHBIA PEKUM 3aHATHH U

OTJIbIXA, perysisipHas dusnueckas AKTUBHOCTB); bu3nuecKkoro
COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOMN
JEATEIbHOCTHIO.

TpynoBoe BOCIUTaHUE:



TOTOBHOCTHIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYAOJIOOUS; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATBLHON  JCSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHEM COBEPINATh OCO3HAHHBIA BBIOOD
Oynymeid mnpodeccu U peanu3oBbIBATh COOCTBEHHBIE KU3HEHHbBIC ILJIaHBI,
TOTOBHOCTBIO W  CIOCOOHOCTBIO K MaTE€MaTUYeCKOMY OO0Opa3oBaHUIO U
caM000pa30BaHUI0 HAa TPOTSIKEHUU BCEH JKW3HHU, TOTOBHOCTBIO K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 33/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH.

DKOJIOTMYECKO€ BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTHIO HKOJIOTUYECKON KYJIbTYpbl, MOHUMAHHEM BIIMSHUS
COLIMAJIbHO-DPKOHOMHYECKUX TPOIIECCOB Ha COCTOSIHUE MPUPOJIHONA U COIIMAIBHON
Cpelbl, OCO3HAaHHMEM TJ00aJbHOTO  XapakTepa OJKOJOTHYECKHUX MpodieMm;
OpHEHTallUe Ha TPUMCHCHUE MaTeMATHYCCKUX 3HAHUU IJI PEIICHUS 3aaad B
00JaCTH OKpyKaloliel cpeabl, IUIAaHUPOBAHMS TIOCTYNMKOB M OIEHKH HX
BO3MOYHBIX MOCJICICTBHM JIJIsl OKPYKAIOIIEH CPEJIbl.

[{eHHOCTH HAYYHOTO MTO3HAHMUSL:

c(hOPMHUPOBAHHOCTHIO MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKM W  OOIICCTBEHHOW TMPaKTHKH, IMOHUMaHHUEM
MaTEeMaTUYeCKOW HayKH Kak cdepbl UYeTOBEYECKOM JesTEIBHOCTH, STAIloOB €€
pa3BUTUS M 3HAYUMOCTH IS PAa3BUTHUS IUBUJIU3AIMH; OBJIAJICHUEM S3BIKOM
MaTeMaTHUKd W MaTeMaTHYeCKOW KYJIbTypOH Kak CpEACTBOM TIO3HAHHUS MHPA,
TOTOBHOCTBIO OCYIIECTBIISATh TMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUTyaJIbHO U B TPYIITIE.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHbie pe3yJabTaThl OCBOCHMS MPOTPAMMBbI YUE€OHOTO TMpeaMera
«MaremaTuka» XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUSHBIMU
O0elcmeusamu, YHUBEpCanbHbIMU pe2yIsiMUGHbIMU OetiCMBUSIMU.

1)  VYuusepcarvnvie  nozmasamenwvuwvie  Oelicmeus, — obecnequsarom
Gopmuposanue 6a306bIX KOCHUMUBHBIX npoyeccos obOyuaiouuxcs (oceoenue
Memooo8  NO3HAHUA  OKpYJcarouje2o  Mupa,;  NnpuUMeHeHue  J102U4ecKUXx,
UCCNE008AMENbCKUX ONnepayull, yMeHull pabomams ¢ uHgopmayuetl).

ba3oBrpie tornueckue AeNCTBUA:

e BBIABIISITh U XaPAKTEPHU30BATh CYIIECTBEHHBIC IPU3HAKN MATEMAaTHUECKUX
OOBEKTOB, TOHSATHUN, OTHOIIEHWHA MEXKIY TMOHATUSIMH, (OPMYIUPOBATH
ONpeNeeHus] MOHATUN; YCTaHABIMBATh CYIIECTBEHHBIM  MpPHU3HAK
KJaccu(ukanuy, OCHOBaHMS JUisi OOOOUIEHUSI M CpPAaBHEHMsS, KpUTEPUU
MIPOBOIMMOTO aHATH3A,;



BOCIPUHUMATh, (OPMYIUPOBaTh U  NPEOOpPa3OBHIBATH  CYXKIACHHUS:
YTBEPAUTEIbHBIE M OTPULATEIbHBIE, €AUHUYHBIC, YAaCTHbIE W OOLIME,;
YCIIOBHBIE;

BBIBIAITH ~ MAaTEMAaTUYECKUME  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
OPOTUBOpEYUsl B (pakTax, J[aHHBIX, HAONIONECHUAX U YTBEPKICHUSIX;
npeuiaratb  KpUTEpUM  JUISL  BBISIBICHUS  3aKOHOMEPHOCTEM W
IIPOTUBOPEYUH;

JienaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUCHHM, YMO3aKJIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSTEIIEHO JI0Ka3aTEeIbCTBA MaTeMaTUYECKUX
yTBEpKIEHUH (MPSIMBIE ¥ OT MPOTHBHOTO), BEICTPAMBATh apTyMEHTAIIHIO,
NPUBOJAMUTH MPUMEPHl U KOHTPIPUMEpPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJBI,

BBIOMpATh CIIOCOO pelIeHUs y4eOHO# 3amaun (CpaBHHBaTh HECKOJIBKO
BAPUAHTOB pELIEHUs, BBHIOMpaTh Hauboiee MNOAXOMAUIMI € Y4ETOM
CaMOCTOSITEIIEHO BBIICJICHHBIX KPUTEPHEB).

bazoBrle nccienoBaTenbCKUE ISHCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIENOBATEILCKUM MHCTPYMEHT IMO3HAHMS,
dbopmynpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiIeMy,
yCTaHaBIMBaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITHIO, MHCHHUE;

MIPOBOJIUTH CaMOCTOSITEJIbHO CTUTAHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIE/IOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
O0BEeKTa, SBJICHHS, TMPOIECCa, BBISBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMH, TIPOIIECCAMU;

CaMOCTOSITeNIbHO (hOpPMYJIUPOBATH 00OOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
MPOBEAEHHOTO HAOIIO/ICHUS, WCCIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTAaTOB, BEIBOJOB U 0000IICHUH;

MIPOTHO3WPOBATh BO3MOXXKHOE pPAa3BUTHE IIPOIECCa, a TaKKE BBIIBUTATH
MIPEAIOJI0KEHHS O €T0 PAa3BUTHH B HOBBIX YCIIOBHSIX.

Pabota ¢ undopmanueii:

BBISBJIATH Ae(PUUMTHI MHPOPMAIUH, aHHBIX, HEOOXOAUMBIX NJIsi OTBETA
Ha BOIIPOC U ISl PELLICHMS 3a/1a4y;

BBIOMpAaTh ~ MHGOpPMAIMI0O W3  HCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIUIO
pa3IMyYHbIX BUAOB U (HOPM IMPECTABICHHUS;

CTPYKTYpUPOBaTh WH(GOPMALIMIO, IPEICTABIATh €€ B pa3IMUHbIX (hopMax,
WLTIOCTPUPOBATH IpapuuecKH;



2)

OLICHUBATh HaJEXHOCTh uHbOopMaIuu 1o CaMOCTOSITEIIEHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.
Yuueepcanvnuvie KOMMyHUKamueéHwvle Oelcmeus, 00ecneuusarom

CchOPpMUPOBAHHOCb COYUATLHBIX HABLIKOS 0OVUATOUWUXCAL.
OO0uieHue:

BOCIPUHUMATh H  (OPMYIHUPOBATh CYXJIEHHUS B COOTBETCTBUU C
YCJIOBHSIMH U LEJISAMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOUKY 3pEHMsI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, AAaBaTh MOSICHEHMS IO
XOJy pellIeHus 3aJa4l, KOMMEHTHUPOBATh MOJTYYEHHBIN pe3ysIbTarT;

B X0JIe 00CYy>KJIeHUs 3a]]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIa€MOM TEMBI,
poOJIeMBbl, pelIaeMoil 3a/1a4u, BBICKAa3bIBaTh UJEH, HALIEJICHHbIE HA TIOMCK
pELICHMs; COMOCTaBIATh CBOU CYXIEHHS C CYXACHHSIMHU JPYTHX
YYaCTHUKOB JHallora, oOHapyXUBaTh Pa3jIMyUe U CXOJCTBO MO3UIIMIA; B
KOPpPEKTHOH Gopme popMyIupoBaTh pa3HOIIACHS, CBOU BO3PAKECHHUS;
NPEACTABIATh  PE3yJIbTaThl  PEIICHHs  3aJayd,  SKCIEPUMEHTA,
UCCJEIOBAHMSI,  IPOEKTa;  CaMOCTOSITEIbHO  BbhIOMpaTh  (popmar
BBICTYIUICHHS C YUETOM 3a/1a4 IPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyIHUYECTBO:

3)

NMOHMMATh W HUCHOJb30BaThb  MPEHUMYIIECTBA  KOMaHIHOW U
WHIUBUTyIBHON pabOThI PH PENICHUHN YUEOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHON JCATEIBHOCTH, IUIAHHUPOBATh OPTAHHW3AIUI0 COBMECTHOM
paboThI, pacTpeensaTh BUIAbI padoT, JOrOBapUBATHCS, 0OCYKIATh IIPOLIECC
U pe3yJsibTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOICH;
y4acTBOBATh B TPYMITOBBIX (popmax paboThl (00CykaeHMs, 0OOMEH MHEHHH,
«MO3TOBBIC IITYPMBI» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI W
KOOPJIIMHUPOBATh CBOW JICUCTBUS C JPYTMMH WICHAMH KOMAaH]IHI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIUN MPOAYKT MO KPUTEPHSM,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUSI.

Yuusepcanvuvie  pecynamuenvie  Oelicmsusi, obecneuusaiom

G opmuposarue cMbICI0BbIX YCIMAHOBOK U HCUSHEHHBIX HABbIKOG TUUHOCHIU.
Camoopranuzanus:

COCTaBJISITH TIJIaH, AITOPUTM PEIICHUS 33]1a4¥, BHIOMPATH CIIOCOO PEIICHUS C

y4€TOM MMEIOIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATHh BAPUAHTHI PELICHUN ¢ Y4ETOM HOBOU MH(OpMAIUH.
CaMOKOHTpOJIB:

BJIQJICTh HAaBBIKAMH ITI03HABATCIIBHOH pEQUICKCMM KaK OCO3HAHHS
COBEpIIIACMBIX JCHCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIAJIETh CIOCOOAMU  CaMOMPOBEPKH, CAMOKOHTPOJIA —Tpolecca u
pe3ysbTaTa penieHusl MaTeMaTHIeCKON 3a/1a4H;



e MPEABUAETH TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IIPH pPELICHUU
3a1a4i, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOSATENHCTB, TAHHBIX, HAMJEHHBIX OIUIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBAThb COOTBETCTBUE pe3yJbTaTa LEIU M YCIOBHUSIM, OOBICHATH
IIPUYUHB] JTOCTHXECHUSA WIM HEAOCTW)KCHUS PE3YJIbTAaTOB HEATEIBHOCTH,
HAXOAHUTh OMUOKY, 1aBaTh OLICHKY MPHUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI

OcBoenne ydeOHOTo Kypca «Anredpa W Hadajga MaTeMaTUYECKOTO aHaIH3a»
Ha ypOBHE CpelHero ooumero oOpa3zoBaHUs JOHKHO 00eCleYuBaTh JAOCTHKEHHE
CJIEYIOIUX MPEAMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB!

10 KJIACC

Yucsia ¥ BIYMCICHUS

OneprpoBaTh NOHATHUAMU. PALMOHAIBHOE U JEWCTBUTEIBHOE YHCIIO,
OOBIKHOBEHHAsI U JA€CSTHUYHAs APOOb, IPOIEHTHI.

Bomonusate  apudmernyeckue  omepauud € palMOHAIBHBIMM U
JNEWCTBUTEIBLHBIMU YU CIIAMH.

BbINONHATS TPUOIMKEHHBIE BBIYMCICHUS, UCTIOIb3YS MPaBUIa OKPYTIIEHUS,
JIeNaTh MPUKUAKY U OLIEHKY PE3YJIbTAaTa BBIUUCICHHM,

OnepupoBarh MOHATUSMH: CTEIEHb C LENBIM IIOKa3aTeJIeM; CTaHIapTHas
dopMa 3amMcu JIEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypajJbHOM CTEIEHH,
MCITOJIB30BaTh MOAXOAIYI0 (hOpMY 3aMKUCH AEUCTBUTENBHBIX YUCEN JJI pEeLICHUs
IIPAKTUYECKUX 3a7a4 U IIPEACTABICHNS JAHHBIX.

OnepupoBarh MOHATUAMU. CUHYC, KOCHHYC M TaHT'€HC IPOU3BOJIBHOIO YTJIa,
UCIIOJIb30BAaTh 3aMKCh MTPOU3BOJIBLHOTO YIJIa Yepe3 0OpaTHbIe TPUTOHOMETPHUUECKHE
byHKINM.

YpaBHeHUS U HEPABEHCTBA

OneprpoBaTh MOHATHIMU: TOXAECTBO, YPaBHEHHUE, HEPABEHCTBO; LEJIOE,
palMOHAIBHOE, UPPALIMOHATIBHOE YPAaBHEHHUE, HEPABEHCTBO; TPUIOHOMETPUUECKOE
ypaBHEHUC,

BoinonHsaTh npeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHHA W peliaTh
TPUTOHOMETPUYECKUE YPABHEHHUS.

BeimonuaTe npeoOpa3zoBaHMs LEIbIX, PAalMOHAIbHBIX W HppallMOHAIbHbBIX
BBIDQKEHWW W  peIlaTb OCHOBHBIE THUINBI  LEJIBIX, PANUOHAIBHBIX U
VUPpalMOHAIbHBIX YPABHEHUN U HEPABEHCTB.

[IpuMeHATh YpaBHEHUS U HEPABEHCTBA IS PELICHUS MAaTEMAaTUYECKUX 3a1a4
¥ 3371a4 U3 pa3IMyHbIX 00nacTell HAyKU U peasIbHOM KU3HH.



MonenupoBaTh peaibHble CHUTyallud Ha S3bIKE airedpbl, COCTAaBISTH
BBIPQXEHUS, ypaBHEHUS, HEpPABEHCTBA IO YCJIOBHIO 3aJadyH, HCCIEAOBAThH
MOCTPOCHHBIE MOJIENIM C HCITIOIb30BAHUEM alllapaTa aareopsl.

DOYyHKUMU U TPaPUKH

OmnepupoBaTh MOHATUAMH. (YHKIMS, CIIOCOOBI 3alaHus (PyHKUUHU, 00IaCTh
ONpe/eNeHUs] U MHOXECTBO 3HAUeHUN (YyHKIHMH, Tpaduk (QYHKIHH, B3aUMHO
oOpaTHbIE (PYHKITHH.

OmnepupoBaTb NOHATUAMM: YETHOCTh W HEYETHOCTh (YHKLUUH, HYJIU
(GYHKIUH, TPOMEXKYTKH 3HAKOIOCTOSIHCTBA.

Hcnonp3oBathk rpaduku GyHKIUN I peLICHUs] YpaBHEHUM.

CrpouTh 1 4MTaTh TpaUKU JMHEWHON (PYHKIMHU, KBaJpaTUUHON (PYHKIUH,
CTETICHHOHN (PYHKITHH C IEJTBIM TTOKa3aTelIEM.

Hcnonp3oBath rpaduku (QYHKIMM JUIsI HCCIEAOBAaHUS MPOLECCOB H
3aBHCUMOCTEH IpH pEelICHUM 3aJa4 U3 JPYruX Y4eOHBbIX NMPEAMETOB U peajbHOU
KU3HU, BBIpaXaTh POPMyIaMH 3aBUCUMOCTH MEXTY BEIUIYNHAMH.

Havana mareMaTH4eCKOr0 aHAJIN3A

OnepupoBaTh TOHATHSAMH. TMOCIEAOBATEIHHOCTh, apupMeTHUecKas u
reoMeTpuyecKas Iporpeccu.

OmnepupoBaTh MNOHATHSMH. OECKOHEYHO YOBIBalOIlas TIeoMeTpUuYecKas
nporpeccusi, cyMmMa 0€CKOHEUHO yObIBAIOIIECH TeOMETPUIECKON IPOTPECCUH.

3agaBath MOCIEIOBATEILHOCTH PA3JIMUHBIMU CIIOCOOAMM.

Hcnonb30BaTh CBOMCTBA IOCIIEI0BATEIBHOCTEN U MPOTPECCUM TSI PELLIEHUS
pealibHbIX 33a]a4 MPUKJIaJHOTO XapaKTepa.

MHoskecTBa M JIOTHKA

OmnepupoBaTh MOHATHIMHI. MHOXECTBO, OTIEpAIlH HaJl MHOYKECTBAMHU.

Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr s ONHCAHHS
peasIbHbIX MPOLECCOB M SBJICHUN, MPU PELICHUU 3a7ad U3 JPYrHX Yy4eOHbIX
PEIMETOB.

OnepupoBarb  NOHATHSMHU: ONpe/eNieHUue,  Teopema,  CIEICTBUE,
JI0Ka3aTeNbCTBO.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iejioB H TeM (umdposrbie)
n/m NPOrpaMMmbl Bcero Kontpoaeusie — IHpakriieckue o0pa3oBare/ibHbIE
padoTsbI padoThI
pecypcsbl
MHosxecTBa pallOHAIBHBIX U
1 JICUCTBUTEIIbHBIX YuCell. PallnoOHaIbHBIE 14 1 13
ypaBHEHHsSI U HEPAaBEHCTBA
5 Oyukiuu U rpaduku. CTeneHp ¢ 1elbIM 5 6
MoKazaresiem
3 ApudpmeTnueckuiit KopeHb N—oi CTENeHH. 18 1 17
WppanmonansHbie ypaBHEHUSI 1 HEPABEHCTBA
Dopmysl
4 TpUroOHOMETpUU. TpUroHOMETpHUUYECKHE 22 1 21
ypaBHEHHS
5 [TocnenoBaTenbHOCTH U IPOTPECCHH 5 5
6 [ToBTOpenue, 0600IIEHNEe, CUCTEMATU3 AT 3 1 p
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 64




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIIACC
Kouun4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara udposbie
n/n Tewa ypoka Bcero Kontpoabnsie  Hpakrieckue fl[3y‘IeHI/lﬂ :)lﬁ[?al;OBaTeﬂmee
padoThI padoTsbI pecypesI

MHoecTBO, Onepaluy HajJ MHOKECTBAMH. 1 0 1

Huarpammsl Ditniepa—Benna

Panmonansuele yrcna. OObIKHOBEHHBIE U

JIECATUYHBIC IPOOH, ITPOIICHTHI, 1 0 1

OeCKOHEUHbIE IEPUOUUECKUE IpOOH

ApudmeTrnueckre onepanuu ¢

palOHAIBHBIMU YHCIIAMU, 1 0 1

npeoOpa30BaHuUs YHUCIOBBIX BBIPAKEHUN

[Ipumenenue npo6eit U MPOLEHTOB JIs

peleHus MPUKIIAIHBIX 3a/1a4 U3 Pa3InYHbIX 1 0 1

OTpaciiell 3HaHUI U peaJbHOMN )KU3HU

[TpumeHnenue apoGeit U MPOLEHTOB ISt

pemeHus MPUKIIAIHBIX 3a/1a4 U3 Pa3InYHbIX 1 0 1

oTpaciell 3HaHWI U peaJbHOMN )KU3HU

[elictBurenbHbIe yncia. PaimonanbHbie 1 1 0 1

VppalOHaJIbHbIE YHCIIA

ApudmeTnueckue onepannu ¢ 1 0 1

JNENCTBUTENbHBIMU YU CIaAMU

[TpuGnnxKEHHBIE BEIUMCIICHUS, TPABUIIA

OKPYTJICHUS, TPUKUIKA U OT[CHKA 1 0 1

pe3ynbTara BRIYUCICHUN




ToxnecTBa U TOXKJIECTBEHHBIE
npeoOpa3oBaHMs

10
11

YpaBHEHHE, KOPEHb YPaBHEHUS

HepaBeHcTBO, pelieHre HepaBEeHCTBA

12

13

Metox uHTEPBAIOB

Pemenue niensix U ApoOHO-paIMOHAIBHBIX
yYpaBHEHUI U HEPABEHCTB

14

KonTponbnas padora no teme "MHoxkecTBa
panuoOHaJIbHBIX U I[eﬁCTBHTeJIBHBIX YHUCCII.
PanonanbHbIe ypaBHEHHSI M HEPAaBEHCTB"

15

16

17

OyHKIWMS, CIIOCOOBI 3a1aHUs (YYHKITUH.
Bsanmuo obpatHbie QyHKIMN

I'padux Gpynkiun. O6siacTs onpeaenaeHus u
MHOX€eCTBO 3HaueHUH ¢pyHkuuu. Hynu
¢dynknuu. [IpoMexyTKH 3HAKOTIOCTOSTHCTBA

YérHble ¥ HeUETHBIE PYHKLIUU

18

19

20

CreneHp ¢ IeTbIM TI0Ka3aTeNeM.
CrangaprtHas ¢popma 3anucu
JNEUCTBUTEIILHOTO YHCIIa

Hcnonp3oBanue noaxoasimei Gopmbl
3aIIUCHU ACUCTBUTEIBHBIX YUCEIT IS
pemeHus MpakTUYeCKUX 3a/1a4 U
MIPEACTABICHUS JAaHHBIX

CrenenHasi QyHKIIHS C HATYPATbHBIM U
eabIM IToKa3zaTeaeM. E€ cBolicTBa U

rpaduk

21

Apudmerndeckuit KOpeHb HaTypaTbHON
CTEIEHU




22

Apudmernueckuii KOpeHb HaTypaTbHOU
CTEIICHU

23

24

CaoticTBa apuMETHUECKOTO KOPHS
HaTypajbHOU CTENEHU
CBoiicTBa apu(PMETHIECKOTO KOPHS
HATYpaJIbHOM CTENEeHU

25

CaoticTBa apu(PMETHIECKOTO KOPHS
HATypaJbHOHN CTEIICHU

26

27

JleiicTBusl ¢ apupMETHISCKUMH KOPHSIMU
N—OM cTeleHu

JeticTBus ¢ apuMETHISCKUMU KOPHSIMHU
N—o0Wi cTereHn

28

JeiicTBust ¢ apupMeTHUECKUMH KOPHIMU
N—0i1 CTeneHU

29

30

JeiicTBusl ¢ apupMeTHUECKUMH KOPHIMU
N—0i1 CTeneHU
JeiicTBus ¢ apuMeTHIeCKUMU KOPHIMHU
N—Oi1 CTENIEHU

31

Pemienne nppanimoOHAIbHBIX YPAaBHEHHM U
HEPaBEHCTB

32

33

Pemenne uppannoHalbHbIX ypaBHEHUN U
HEPABEHCTB

Penenne uppanmoHanbHbIX ypaBHEHUN U
HEPABEHCTB

34

Pemienne nppanimoHaIbHBIX YPaBHEHHN U
HEPABCHCTB

35

Pewienne nppanuOHAIBHBIX YPAaBHEHUM U
HEPABCHCTB




36 CoiicTBa u rpaduk KOpHS N-0ii cTeneHn 0

37 CgoiicTBa 1 rpaduK KOpHsI N-0if CTETICHU 0
KontponsHast pabora o Teme

38 "ApudmeTndeckuii KOpeHb N—0H CTEIIECHHU. 1 1 0
HppanmoHanbHble ypaBHEHUS U
HepaBeHCTBA"

39 CuHyC, KOCUHYC U TaHT'€HC YHCIIOBOTO 1 0 1
aprymeHTa

40 CuHyC, KOCUHYC U TaHT'€HC YHCIIOBOTO 1 0 1
aprymMeHTa

a1 ApKCUHYC, apKKOCHHYC U apKTaHT€HC 1 0 1
YHCIIOBOTO apTyMEHTa

42 APKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1 0 1
YHCIIOBOTO apryMeHTa
TpuroHomeTpuveckast OKpy>KHOCTb,

43 oTpesielIeHUe TPUTOHOMETPHUICCKUX 1 0 1
(GYHKIIMI 4HMCIOBOrO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

44 OIpEAEIIEHUE TPUTOHOMETPUYECKUX 1 0 1
(GYHKIHMI 4HMCIOBOTrO apryMeHTa

45 OCHOBHbBIE TPUTOHOMETpPUUECKHE (HOPMYJIBI 1 0 1

46 OcHOBHbIE TPUTOHOMETpUYECKUE HOPMYJIIbI 1 0 1

47 OCHOBHbBIE TPUTOHOMETpPUUECKHE (HOPMYJIBI 1 0 1

48 OcHOBHbIE TPUTOHOMETpUYECKUE HOPMYJIIbI 1 0 1
[IpeobpazoBaHre TPUTOHOMETPHUUECKUX

49 . 1 0 1
BBIpOKEHU I

50 [IpeoOpazoBaHye TPUTOHOMETPUIECKUX 1 0 1

BBIPAKECHHI




[IpeoOpazoBaHre TPUTOHOMETPHUECKUX

51 - 1 0 1
BbIpa)KEHU I
[IpeoOpazoBaHmre TPUTOHOMETPHUECKUX
52 . 1 0 1
BBIpOKEHU I
[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
53 . 1 0 1
BbIpa)XKEHU I
o4 Pewienne TpuroHOMETpUYECKUX YPaBHEHHUN 1 0 1
55 Pemienue TpuroHoMeTpUUECKUX ypaBHEHUN 1 0 1
56 Pemenue TpuroHoMeTpuueCcKUX ypaBHEHUN 1 0 1
57 Pemienue TpuroHoMeTpUUeCcKUX ypaBHEHUN 1 0 1
58 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUN 1 0 1
59 Pemenue TpuroHoMeTpruueCcKUX ypaBHEHUN 1 0 1
KonrponsHas padora no reme "Popmyb
60 TPUTOHOMETPHUH. TPUTrOHOMETPUYECKUE 1 1 0
ypaBHEHHS"
[TocnenoBaTebHOCTH, CTIOCOOBI 33 JaHHS
61 nocieaoBareabHocTe. MOHOTOHHBIE 1 0 1
10CJIEeI0BATEIbHOCTH
ApudmeTrnueckast U reoMeTpuyuecKas
62 nporpeccuu. VMcnons30BaHne IPOTPECCUU 1 0 1
JUTSL pEeTIeHUsT peabHbIX 337134
NPUKIIAJHOTO XapakTepa
beckoneuyHo yObIBatomiasi reoMeTpuieckas
63 nporpeccusi. CymMmma O€CKOHEUHO 1 0 1
yOBIBaIoOLIei reOMETpUUECKON MPOrpeccuu
64 ®opmyJia CII0KHBIX ITPOLIEHTOB 0 1
65 ®dopMyra CII0KHBIX TTPOLICHTOB 0




O060011EHNE, cUcTeMaTH3alus 3HaHUHT 3a

66 KypcC aJireOphl ¥ Hayal MaTeMaTH4eCKOTro 1 1
ananm3a 10 kmacca
67 Wroroas koHTpoJbHAS paboTa 1 0
O0001enne, cucTeMaTu3ausa 3HaHU 3a
68 KypcC aJireOpbl ¥ HadaJl MaTeMaTUYECKOTO 1 1
ananm3a 10 kmacca
OBILEE KOJIMYECTBO YACOB I10 68 64

[TPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIS1 YHEHUKA

YueOHuk «Anredpa u Hayana MmaTeMatudeckoro ananu3sa. 10 kimacc: 6a30BbI 1
yrnyoneHnsiit yposuu / FO.M.Komsarua, M.B. Tkauésa, H.E.®&nopona,
M.U.1Ia0ynus. [Ipocsemenue, 2020».

Monenu, TabIuIBl, pa3gaTOYHBINA MaTepHall.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

NHTEPHET



MHWHHUCTEPCTBO IMPOCBEIIEHUS POCCUICKOM ®EJEPAIIIU
MunucrepcTBo oopazoBanus Pecnyosuku MopaoBust

YaM3MHCKMH MYHULUNIAJIbHBIN PalioH

MBOY KCOII Ne2

PACCMOTPEHO COI'NTACOBAHO YTBEPXJIEHO
Meroanueckum 3amecturenb qupektopa  Jupekrop
00BbeTUHEHUEM o YBP _______ B.CKy3una
YUYUTEJIEN MaTEMAaTUKHU U O.H.I'ycesa Tpuas Nell5

- ot «30» aBrycra 2023 r.
uH(OpPMATUKH [Mpukas Ne
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s ooygaromuxest 10 A kiacca

Yuutensb: J1.H.KproukoBa

p.-n.Komcomoancknii 2023 roa



MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydyeOHoro kypca «['eomerpusi» 0a30BOTO ypOBHS IS
oOyuarommxcst 10 -11 kmaccoB pazpaboraHa Ha ocHOBe DenepaabHOTO
rocyJapCTBEHHOTO 00pa30BaTEbHOIO CTaHJapTa CPEeAHEro o0IIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABIBISEMBIX K
MaTeMaTHUYeCKOMY OOpa30oBaHUIO, W TPAAULUNA POCCHIMCKOTO OOpa30BaHMI.
Peanuzamus nporpammbl 00ecriedrBaeT OBIAICHUE KIIOYEBBIMUA KOMIIETCHIIUSIMH,
COCTABJISIIOIIUMHU OCHOBY JJII CaMOpPa3BUTHS M HENPEPHIBHOTO 0O0pa3oBaHu,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U IO3HABATEIHHOTO pPa3BUTHUS
JUYHOCTU O0YHArOITUXCS.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOro Kypca TE€OMETpUM Ha YpPOBHE CPEIHEro OOLIEro
oOpa3oBaHusi OOYCJIOBJIEHA MPAKTUUYECKOW 3HAYMMOCTBIO METAlpEeAMETHBIX U
MPEAMETHBIX PE3YJIbTAaTOB OOYYEHHS T€OMETPUU B HAIPABJICHUU JUYHOCTHOTO
pa3BuTUs oOydaroniuxcsi, GopMUpOBaHUS (PYHKIMOHAIBHOW MaTeMaTUYECKOU
IPAMOTHOCTH, U3YUCHHS IPYTUX YUYeOHBIX TUCHUIUIMH. PazBuTue y oOydaromuxcs
MPaBUJIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOHUCXOXKICHUH T€OMETPHUYECKHX
abCTpakInii, COOTHONIICHUH PEATBHOTO W HUJEAJTBHOTO, XapaKTepe OTPaKEHUs
MAaTEMATUYECKOM HAyKOM SBJIEHUW M IIPOLECCOB pPEaJbHOIO MHpPa, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMATHYECKOr0 MOJCIIMPOBAHUS B HAYYHOM
MO3HAHUU U B MPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIIUXCs, a TaKXKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIs ajanTaliyd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcss OJHUM U3 0a30BBIX NMPEAMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak o00ecleurBaeT BO3MOXXHOCTh M3Yy4YCHHUS Kak
JUCHUILINH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MblieHne, (GopMHpyeMoe MpU H3YYEHHH OO0YyJarolmIMMHCS
MOHSATUIHBIX OCHOB FT€OMETPUU U MTOCTPOCHUU LETIOYKH JIOTUYECKUX YTBEPKICHUM
B XOJI¢ pEIICHUS Te€OMETPUYECKUX 3a7ay, YMEHHUE BBIJIBUTaThb U OINPOBEPrarh
TUIOTE3bl HEMOCPEACTBEHHO MCHOJB3YIOTCS MPU PEUICHUH 3a]ad €CTECTBEHHO-
HAy4YHOI'O [IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHE OpUEHTHUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsIX AESITeNbHOCTH 4YenoBeka. OpHeHTaluus 4eloBeKa BO BPEMEHHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIUaIbHOrO ObITHS, (QopMa
OTpaXXEHUsI OKPY’KAIOIIEr0 MHUPA, YCJIOBHE YCIEIIHOTO MO3HAHUS U aKTUBHOIO
npeoOpa3oBaHusa  AecTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OO0BEIUHSET pa3Hble BHUIbI y4eOHOW U TPYIOBOM MAESITENHbHOCTH,



SBIIIETCA OAHUM M3 MPO(PECCHOHATHHO BAXKHBIX KA4yeCTB, MOATOMY aKTyalbHa
3amaya (POpMUPOBaHUS Yy OOYYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTH [0 MHOTMM HAIIPABJICHUSIM.

Ilenb ocBoeHMs mporpaMMmbl ydeOHOro kKypca «['eomerpus» Ha 0a3z0BOM
ypoBHE oOOyueHuss — 00meo0pa3oBaTeIbHOE M OOILIEKYJIbTYPHOE pa3BUTHE
oOydaromuxcsi ~ 4epe3  oOecrneueHHe  BO3MOXKHOCTH  NPHUOOpETeHusT U
UCIIOJIb30BAaHUSl CUCTEMATUYECKUX TIEOMETPUYECKMX 3HAHUW U JEHCTBUH,
CHELM(PUUHBIX T€OMETPUHN, BO3MOXKHOCTH YCIEIIHOTO MPOIOJIKEHUST 00pa30BaHus
10 CIIEUUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIAAHBIM HCIOJIb30BaHUEM I€OMETPHH.

[IporpaMmMa 1o reomeTpuud Ha 0a30BOM YypOBHE IIpeIHA3HAYCHA JUIs
00yJaromuXxcsi CpeAHEH MIKOJbI, HE UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUN
Ha YpOBHE OCHOBHOI0 001Iero odpazoBanus. Takum oOpa3zoM, oOydaromuecss Ha
0a30BOM YpPOBHE JOJLKHBI OCBOUTH OOIME MATEMAaTUYECKUE YMEHUS, CBSI3aHHBIC
co cnenupuKoil TEOMETpUHM M HEOOXOAUMBbIC A KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh H3yUHUTh T€OMETpUIO Ooiiee
rIyOOKO, eciM B JaJbHEWINEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUUYECKUX
3HaHUAX B IPOPECCUOHANTBHON JAEATEIbHOCTH.

JlocTmxeHre LeaM OCBOECHMSI MpPOrpaMMbl OOECIEUMBAETCS pPEUICHHEM
COOTBETCTBYIOIIMX  3amad. [IpuopuTeTHBRIMH 3aJadaMH  OCBOEHHUS Kypca
«['eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiraccax SBISIOTCS:

e (opMHpoBaHME TMPEACTAaBICHUS O TEOMETPUU KaK YacTh MHPOBOM

KYJBTYpPbI U OCO3HaHHUE €€ B3aUMOCBS3H C OKPYKAIOLIUM MUPOM;

e (opMHpOBaHHE MPEACTABICHUS O MHOTOTPaHHHUKAaX U TeJlaX BpaIlCHUS
KaK O BOKHEHIIMX MaTEMaTHYECKUX MOJENSIX, TO3BOJSIONINX OMUCHIBATH
¥ U3y4aTh pa3HbIe SIBJICHUS OKPY>KAIOIIETO MUPA,;

e (opMupoBaHME yMEHHsS paclo3HaBaThb Ha YepTekKax, MOJEIIX U B
pealbHOM MHpPE MHOTOTPaHHUKH U TeJa BPaIlCHHUS;

e OBJIAJICHUE METOJIaMHU PEIICHUS 3a7a4 Ha MOCTPOCHUS HA M300pAKEHUSIX
POCTPAHCTBEHHBIX PUTYD;

e (dopMHupoBaHME YMEHHS ONEPUPOBATH OCHOBHBIMH TOHSATHSMH O
MHOTOTpaHHHUKAaX U TEJIax BPALEHUS U UX OCHOBHBIMU CBOMCTBAMH;

e OBJIAJICHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHMEe yMEHHUS TPOBOAWTH  HECIOXKHBIC JIOKa3aTeIbHbIC
paccyXIeHHs B XOJA€ PELICHUS CTEPEOMETPUYECKHUX 3aJad U 3ajad C
NPAaKTHYECKUM COJIEPKaHUEM,;

e Dpa3BUTHUE  UHTEIUVICKTyaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEM
oOyJaromuxcs, MO3HABATEIbHOW  AKTUBHOCTH,  HCCJIEIOBATEIbCKUX
YMEHHM, KpUTUYHOCTH MBIIIJICHUS,



e (opmupoBanue GyHKIIMOHATBEHOM rPaMOTHOCTH, pEIEBaHTHOM
FEOMETPUM: YMEHHE paclo3HaBaThb MPOSBIECHUS TIE€OMETPHUUYECKHX
MOHATHUH, OOBEKTOB W 3aKOHOMEPHOCTEM B pEaTbHBIX >KU3HEHHBIX
CUTYyallMsIX M TPU U3YyYEHUU JAPYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEHl U 3aKOHOMEpHOCTEH, (opMyIupoBaTh HX Ha S3BIKE
TEOMETPUH U CO3JaBaTh Nr€OMETPUUYECKUE MOJAEIIH, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar sl PEIIeHHs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH IMOJYYEHHBIE PE3YJIbTATHI.

OTIMYUTETHFHON OCOOCHHOCTHIO MPOTPaMMBI SIBIISIETCSl BKJIFOUEHHUE B KypC
CTEPEOMETPUM B HaAyaJe €ro M3y4YeHMs 3ajJad, pellaeMblX Ha YpPOBHE
MHTYUTUBHOTO MO3HAHHUS, U ONpeeIEHHBIM 00pa3oM OpraHu3oBaHHasi padoTa Haj
HUMH, YTO CIOCOOCTBYIOT PAa3BUTHUIO JIOTUYECKOTO M IMPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHWE MHTYUTHBHBIX IPOLIECCOB, MOTHUBUPYET K
JAIbHENIIEMY U3YUYEHUIO IPEIMETA.

[IpeanouTenue OTHAETCS HASAAHO-KOHCTPYKTUBHOMY METOy 0Oy4Y€HUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IMPEAMETHO-
IIPAKTUYECKOM JEATENBHOCTH. Pa3BuUTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
YYAIIUXCA B Kypce€ CTEPEOMETPUM MPOBOAMTCS 3a CUYET pElICHUs 3aJad Ha
CO3/laHHM€  MPOCTPAHCTBEHHbIX 00pa3oB W  3aJad Ha  ONEpPUPOBAHUE
MPOCTPAHCTBEHHBIMU 0Opa3amu. Co3naHue oOpa3a MPOBOJUTCA C OMNOPOW Ha
HarJIIIHOCTh, a OINEepUpOBaHUE O00pa3oM — B YCIOBHUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIIEHHOTO U3MEHEHMS €r0 UCXOAHOTO COJIEP KAHMSL.

OcHoBHBIE copepKaTenbHbie JTHHUN Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukm», «IIpsiMbie U TIJIOCKOCTH B IPOCTPAHCTBE», «Teia BpalieHus»,
«BEeKTOpBI U KOOPAUHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JTOTUYECKUX YMEHUN
pacrpesenseTrcss He TOJIbKO IO COJEp)KaTelbHBIM JIMHUSM, HO W 1O ToJaM
oOy4eHHs Ha YPOBHE CpEIHEro 00111ero 0opa3oBaHusl.

Conepxxanure 00pa3oBaHUs, COOTBETCTBYIOILEE MPEAMETHBIM pe3yjbTaTaM
OCBOCHMSI pabouell mporpaMmbl, paclpeieN€éHHbBIM 10 TrojaM O0O0y4yeHus,
CTPYKTYPUPOBAHO TakKuM 0Opa3oM, 4YTOObI OBJIAJCHHE TIE€OMETPUUYECKUMU
MOHATHUSIMU U HABBIKAMH OCYILECTBISUIOCH MOCJIEIOBATEIBHO U MOCTYIATENBHO, C
cOOJII0ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUSI BKIIIOUYAIHCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKUX MpPE/ICTAaBICHUN O0ydYaroImuXxcs, paciupss u
yriy0nsis e€, o0pasys MpOYHbIE MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha uszydenue reomerpuu orBoautcs 2 yaca B Henento B 10 kimacce Beero 3a
roj o0y4yeHus - 68 yueOHbIX yaca.



COAEPKXAHUME YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CcTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHATHE 00 aKCHMOMAaTHYECKOM TOCTPOCHUH CTEPEOMETPUU:
aKCHUOMBI CTEPEOMETPHUH U CIIECICTBUS U3 HUX.

B3anMmHOEe pacnosiokeHue TMpsAMBIX B IMPOCTPAHCTBE. IIEPECEKAIOLINECH,
NapajulelibHble W CKpeluBarommecs npsmele. llapamiensHOCTs NpSMBIX H
IUDIOCKOCTEW B IMPOCTPAHCTBE. IapajuleNIbHbIE NPSMbIE B  IMPOCTPAHCTBE,;
MapAJUICIIBHOCTh TPEX MPAMBIX; MAPAJUICIBHOCTh MPSIMOM U IUIOCKOCTU. YTUIBI C
COHAIIPaBJICHHBIMA CTOPOHAaMH; YTOJ MEXIy NpSAMBIMA B IIPOCTPAHCTBE.
[TapaiutenbHOCTH TJIOCKOCTEM: MapaJJICIbHbIC TJIOCKOCTH; CBOICTBA
napajyiedbHbIX IUIockocTted. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIYpbl Ha
IUIOCKOCTH: TETPAdp, KyO, Napajiesienune; MoCTpOeHUE CEYEHHUI.

[lepneHIUKYISIPHOCTD NMPSIMOM U IUIOCKOCTU: NEPIICHAUKYJIISIPHBIE MPSIMbBIC B
IIPOCTPAHCTBE, NPSAMBIE MNapAJUICIbHBIE W TEPHEHAUKYISAPHBIE K IUIOCKOCTH,
NPU3HAK NEPHNEHAUKYJISIPHOCTA MPSIMOM M IUIOCKOCTH, TeOpemMa O MpsSMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE. YrOJI MEXIY IMPSIMOU U
IUIOCKOCTBIO;  JIBYTPAHHBIM  yrOJl, JIMHEMHBIA yroJl  JIBYTPAaHHOTO  yIJIa.
[lepnieHAUKYISP M HAKIIOHHBIE: PACCTOSHUE OT TOYKH JO IUIOCKOCTH, PACCTOSHUE
OT TOpsAMOM 10  IUIOCKOCTH,  Hpoekuuss  (GUrypel  Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IJIOCKOCTEW:  NPHU3HAK  IEPIECHIUKYISIPHOCTH  JIBYX
IJ10CKOCTeN. Teopema 0 TpEX MEepIEeHIUKYIIAPaAX.

MHoOrorpaHHuKH

[IoHATHE MHOTOTpaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIBIE MHOTOIPAHHUKH; Pa3BEPTKA MHOrOrpaHHuKa. [Ipu3ma: N-yronpHas
MpU3Ma; TPAaHU U OCHOBAHHUA MPU3MBI; TpsiMasi U HAKJIOHHAs NpPU3MBbI; OOKOBas U
MOJIHAs ITOBEPXHOCTh MIPU3MBL. [Tapamnenenunen, MPSAMOYTOJIbHBIN
napajuiesienuIe]; 1 ero cpoucrsa. Ilupamupa: N-yronpHas nupamujia, TPaHu U
OCHOBaHHE MUPAMUJIbI; OOKOBAs U MOJIHASI MIOBEPXHOCTh MUPAMU/IbI, TPaBUIIbHAS U
yCeuéHHass nupamMuja. OJEMEHThl Mpu3Mbl W nupamuisl. [IpaBuibHBIE
MHOTOIPAaHHUKH. MOHATUE MPABUIBHOIO MHOTOTPAHHUKA; MPABWIbHASA MpPHU3Ma U
MpaBUIbHAS MHUPaMU/IA; IPABWIbHAS TPEYroJibHAsg NUpaMHAa W TMPABUIbHBIN
TteTpasap; KkyO. IlpenacrtaBieHue O MpaBUIIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaekadip U ukocadnp. CeueHrs Npu3Mbl U TUPAMHUIBI.

CumMeTpus B IPOCTPAHCTBE. CHUMMETPHUS OTHOCHUTEIIBHO TOYKH, MPSIMO,
IUVIOCKOCTH.  JJEMEHThl CUMMETPUM B NOHUPAMHUAAX, MNapajuiejenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



BblunciieHre 3J€MEHTOB MHOTOTPaHHUKOB. pEOpa, AUAroHaiM, YIJIbL.
[Tnomans OOKOBOW MOBEPXHOCTH M TOJHON TOBEPXHOCTH MPSIMOW MPHU3MBI,
IUIONIA/lb OCHOBaHUM, TeopeMa O OOKOBOW TMOBEPXHOCTH TMPSMOM MPHU3MBI.
[Tnomans OOKOBOM MOBEPXHOCTH U TOBEPXHOCTH MPaBUIBLHON MHUpPaMUIB,
TeopeMa O IUIomanu yceu€éHHoM mnupamuabl. [lonstue 06 o00béEMe. OOBEM
MHUPaAMUJIbI, TPU3MBL.

[TomoGubie Tenma B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY TUIOMIAISIMU
MOBEPXHOCTEN, 00bEMaMU MTOI0OHBIX TEJI.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTrpaMMbl y4eOHOTO TpeaMera
«MaremaTuka» XapaKTepU3yrTCs:

I'paknanckoe BOCIIUTAHUE!

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOTO OOIECTBA, TMPEACTABICHHEM O
MaTeMaTUYECKNUX OCHOBaX (YHKIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUM,
nporeayp TpakaaHCKoro oOmiectBa (BBIOOPBI, ONPOCHI M TMp.), YMEHHEM
B3aMMOJEHUCTBOBATh C COLUMAIBHBIMAU HHCTUTYTAMU B COOTBETCTBHUM C HX
GYHKIUSAMY 1 HA3HAUYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE!

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPaXJaHCKOM UICHTUYHOCTH, YBOXKCHUS K
MIPOLIIOMY Y HACTOAILIEMY POCCUMCKON MATEMATUKH, HEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONM MAaTeMaTUYECKOW IIKOJIBI,
K HCIOJIb30BAHUIO ATHUX JOCTIXKEHUW B JIPYTMX HayKaX, TEXHOJOTHsX, cdepax

DKOHOMMKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS
OCO3HaHUEM JIYXOBHBIX LICHHOCTEN POCCUHCKOTO HApPOJa;

c(hOPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTHYECKOIO  ITOBEICHUS,
CBSI3AaHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKH U JESITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIajJa B TOCTPOCHHUE YCTOMUYUBOTO Oy AyIIETO.

IcTeTHYEeCKOe BOCIIUTAHME!

ACTETUYECKUM OTHOIICHUEM K MUPY, BKJIIOYAs ACTETUKY MATEMATUYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3ajiady, peleHni, pacCyXJIeHUM;
BOCITPUMMYMBOCTBIO K MATEMATHYECKUM ACIIEKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIUTAHHUE:.

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYeCKUE 3HAHUS B
WHTEpecax 37J0pOBOT0O U 6e30macHOro 0opasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0POBBIO (3I0pOBOC MUTAHUE, COATTAHCUPOBAHHBIM PEKUM 3aHATHH U

OTZIbIXA, peryJsapHas dusnueckas AKTUBHOCTB); bu3nUecKoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-03/10POBUTEIBLHOMN
JEATEIBHOCTBIO.

TpynoBoe BocnnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOMS, WHTEPECOM K
pasnuuHbBIM  chepaM  MPOQPECCHOHANBHONW  NIEATEIBHOCTH, CBS3aHHBIM  C
MATEeMAaTUKOW W €€ MPHUJIOXKCHHSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymerd mpodeccun W peann3oBBIBATH COOCTBEHHBIC KU3HCHHBIC TILIAHEHI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMAaTHYEeCKOMY OOpa30BaHHUIO W
caMO00Opa30BaHUI0 Ha TPOTSHKCHHH BCEH XKU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYacTHIO B PEIICHUH MPAKTHYSCKUX 3a7a4 MAaTeMAaTHIECKON HAIPaBICHHOCTH.

IKOJOrHYeCKOe BOCTIMTAHHE!

Cc(OPMUPOBAHHOCTHIO SKOJIOTHYECKOW KYJIbTYPhI, TMOHUMAHUEM BIUSHUS
COLMATbHO-PKOHOMUYCCKUX TPOIIECCOB HA COCTOSIHHE IMPUPOTHOW M COIMATBHON
Cpelbl, OCO3HAaHHEM TJI00AJBHOTO  XapakTepa 3KOJOTHYECKUX IMpodJieMm,;
OpUCHTAIMCH Ha MPUMEHEHHE MaTEeMaTHYECKHX 3HAHUHM JUIsl pPeIleHUs 3aaad B
o0acTh OKpYy)KarIIel Ccpepl, IUJIAaHUPOBAaHUS TIOCTYNIKOB W OIEHKH WX
BO3MO>KHBIX MTOCIIEACTBHH JJIsI OKPYKAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY
YPOBHIO  pa3BUTHs HAyKH ¥  OOIICCTBEHHOW MPaKTUKH, IMOHUMaHHEM
MaTEeMaTHYECKOH HAyKH Kak cQepbl 4YeIOBEUYECKOH MACSITEIbHOCTH, JTarloB €€
pa3sBUTHSA W 3HAYMMOCTH JUJI Pa3BUTHS I[MBWIN3AIWW, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKH W MaTeMaTHYECKOW KyJbTYpOW KaK CpEJACTBOM IIO3HAHHUS MHUpA;
TOTOBHOCTBIO OCYIICCTBIIATH IPOCKTHYIO M HCCIICIOBATCIIbCKYIO JICITCIbHOCTD
WHIWBUIYATHHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS MIPOrpaMMBl YYeOHOrO MpeaMeTa
«MaTreMaTuka» XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
oeticmeusMu, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OellCMBUSMU.

1)  Vuueepcanvmvie  nosmasamenwvhwvle — Oelicmeus, — 0OecnevuU8arom
Gopmuposanue 6a306bIX KOSHUMUBHBIX Npoyeccos ooyuarouuxcsi (oceoenue
Memoo08  NO3HAHUSL — OKpYJicarouie2o  Mupa;  NpuMeHeHue  J102UHeCKUX,
UCCNe0068aMeNbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayueil).

ba3oBbie Jilornyeckue JeiicTBHUA:

e BBIBIISITh U XapaKTEPHU30BATh CYIIECTBCHHBIC IPU3HAKH MATEeMAaTHUECKUX
OOBEKTOB, TOHSATHH, OTHOUIEHWHA MEXKIY IOHATUIMH, (OPMYIUPOBATH
OTpeNeCHUS  TOHSATHUH, YCTaHABJIMBATh CYIICCTBCHHBIA  TPHU3HAK
KJIacCU(UKAIIUA, OCHOBAaHMS JJiI OOOOIICHHS W CpPaBHCHUS, KPUTCPHUH
IIPOBOAMMOTO aHAJIN3a,

e BOCIpPUHUMATH, (PopMyIHpOBaTH U MNPeOOPA3OBBHIBATH  CYIKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATCIbHBIC, €AMHUYHBIC, YaCTHBIC W OOIIHeE,
YCIIOBHBIC;

e BBIBISITH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
npoTtuBopednsi B (aKkTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX;



npemsiaraTh ~ KpUTEPUH Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

e JeJaTh BBIBOJLI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, EAyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUEHHM, YMO3aKIIIOUEHHH 110 aHAJIOTUH,

e TMPOBOJUTH CaMOCTOSITEJIbHO JTI0Ka3aTesIbCTBa MaTEeMaTUYECKUX
YTBEPXKACHUH (IIPSIMBbIC M OT NMPOTUBHOTO), BHICTPAMBATH apTyMEHTAITHIO,
MPUBOJNTH TPUMEPHI U KOHTPIPUMEPHI; O0OOCHOBBIBATH COOCTBEHHBIE
CY’KJIEHUS U BBIBOJIbI,

e BBIOMpATH CMOCOO pelIeHUs y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOUpATh HauboJIee MOAXOIANIMN ¢ Yy4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).

Bba3oBble uccienoBaTeIbCKHe 1eiiCTBUS

e HCIIOJBH30BATh BOIPOCHI KaK MCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUS,
dbopmynpoBaTh BOMPOCH], (UKCUPYIOIIKE MPOTUBOpEUUe, MpodiIeMy,
yCTaHaBIMBaTh HWCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UITHIO, MHCHHUE;

e TPOBOJHTH CaMOCTOSITEIIBHO CIUTAHMPOBAHHBII AKCIICPUMEHT,
UCCJIE/IOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCa, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMH, TIPOIIECCAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 0OOOIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOTO HAOIONICHUS, HUCCIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00O0OIIICHHMIA,

e TMPOTHO3MPOBATH BO3MOXXHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIIBUTATh
MIPEATOJI0KEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nHpopmanueii:

e BBIBISTH ACHUIUTH UHGOPMAINH, JAHHBIX, HECOOXOMUMBIX I OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HUCTOYHHKOB  PA3IMYHBIX  THIIOB,
aHAJM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIPETUPOBATH MHPOPMAITHIO
Pa3IMYHBIX BUOB U (OPM MPEACTABICHHUS,

e CTPYKTYypUPOBaTh MH(GOPMAIINIO, TIPEICTABIATh €€ B Pa3IMYHBIX (opmax,
WJUTIOCTPUPOBATH Tpaduuecky;,

e OIICHUBATH HaJEKHOCTD uHbOpMaIuu 1o CaMOCTOSITCIIBHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus, 00ecneyusaom

chopMUpoOBaAHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUJUXCSL.

OO0menue:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIOBUSMH U LEJISAMH OOIIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly pellIeHus 3aJa4l, KOMMEHTHUPOBATh MOJTYYEHHBIN pe3ysIbTarT;

B X0/ 00CYy>KJIeHHs 3a]]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaEMOM TEMBI,
npoOJIEMBI, pelIaeMoil 3a/1a4u, BBICKA3bIBaTh UJEH, HALIEJICHHbIE HA TTIOMCK
pELICHMS; COMOCTaBIATh CBOU CYXIEHHS C CYXACHHSIMHU JPYTHX
YYaCTHUKOB JHaliora, OOHapyUBaTh Pa3jIMYUE€ U CXOJCTBO MO3UILIMIA; B
KOPpPEKTHOH popme popMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;
IPEACTABIATh  PE3YyJIbTaThl  PEIICHHMs  3aJayd,  SKCIEPUMEHTA,
UCCJEOBAHMSI,  IPOEKTa;  CaMOCTOSITENIbHO  BbIOMpaTh  (popmar
BBICTYIUICHUS C YUETOM 3a/1a4 IPE3EHTALMU U OCOOEHHOCTEN ayUTOPHUHU.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOHW U
WHIUBUTyTBHON pabOThI IPH PENICHUH YUSOHBIX 3a/1a4; TPUHUMATH 1€
COBMECTHOHM JESATEIBHOCTH, IUIAHHPOBATh OPTAHHU3AIMI0 COBMECTHOM
paboThI, pacTipeAensaTh BUAbI paboT, JOroBapUBaThCs, 00CYKIATh MPOIECC
U pe3yJsibTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;
y4acCTBOBAThH B TPYMITOBBIX (popmax paboThl (00CyskaeHMs, 0OOMEH MHEHHH,
«MO3TOBBIC IITYPMBI» W WHBIC); BBINOJIHATH CBOIO 4YacThb pabOThI U
KOOPJIIMHUPOBATh CBOW JICUCTBUS C JPYTMMH WICHAMH KOMAaH]IHI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPHSM,
chOpMyITMPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUSI.

Yuueepcanvuvie  pecynamuenvie  Oeiicmsusi, obecneuusaiom

G opmuposanue cMbICI08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOS TUUHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHUS 33]1a4H, BHIOUPATh CIOCO0 peleHus
C Y4ETOM MMEIOUIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(dopManuu.

CaMOKOHTPOJIB!

BJIaJICTh HABBIKAMM  IIO3HABATEIBHON peduieKCMM KaK OCO3HaHUS
COBEPIIIAEMBIX JICHMCTBUN W MBICIUTENBHBIX MPOIECCOB, UX PE3YJIbTATOB,;
BIAJIETh CHOcO0aMU  CaMOIPOBEPKH, CAMOKOHTPOJISI Tpolecca |
pe3yJibTaTa PEIICHUsI MATEMATUYECKOM 3a/1a4H;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NpPH PELICHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMTMOOK, BHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa I€IM M YCIOBHSIM, OOBICHSITH
IIPUYUHBl JTOCTHKECHUS WIM HEAOCTHXKEHUS PE3YJIBTAaTOB IEATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

OnepupoBatTh MOHATUSIMU: TOUKA, MPAMasi, IIOCKOCTb.

[IpUMEHSTh aKCMOMBI CTEPEOMETPUU U CJICACTBHUS M3 HUX IPU PEUICHUU
reOMETPUUECKHUX 3a]1ay.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTh U NEPIEHIUKYISIPHOCTD MPSMBIX
U TIJIOCKOCTEH.

KnaccupunupoBats B3aMMHOE PACIOJIOKEHUE TPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh NOHATUSIMM. JBYTPAHHBIM yTOJ, TPaHM JABYIPAHHOIO YTIIA,
pedpo NBYTrpaHHOIrO yrijia, JUHEWHBIM yroa ABYTPAaHHOTO yTiia; TpajaycHas mepa
JIBYTPaHHOTO yTJIa.

OnepupoBaTh MNOHATUSAMM. MHOTOIPAaHHUK, BBIMYKJIBIA W HEBBITYKIBIA
MHOTOT'paHHMK, 3JIEMEHTHI MHOTOTPpaHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIC BHJIBI MHOTOIDAaHHUKOB (IMHpaMuaa; TNpuU3Ma,
IPSIMOYTOJIBHBIN Mapauiesienumne, Ky0).

Knaccudunuponats MHOTOTPaHHHKH, BBIOWpast OCHOBaHMUS JUTSE
Kinaccupukanuyd (BBIMYKIbIE W HEBBINYKIBIC MHOTOTPAHHHMKH, TMIPaBHIbHBIC
MHOTOTPaHHHMKH; IPSIMBIC ¥ HAKIIOHHBIC TIPU3MBI, ITapaJICICIIHUIICIbI).

OrniepupoBaTh MOHATUSMHU: CEKYIIAs IJIOCKOCTh, CEUCHHE MHOTOTPAaHHUKOB.

OOBSACHITH TPUHIIUIIBI TTOCTPOCHUST CEUYCHUM, UCTIONB3YSI METOJI CJIC/IOB.

CTpouTh CEYeHHS] MHOTOTPAHHUKOB METOJOM  CIIE/IOB,  BBINOJHATH
(BBIHOCHBIE) TJIOCKME YEPTSIKH W3 PHUCYHKOB IMPOCTBHIX OOBEMHBIX (DHUTYp: BHJ
CBEpPXY, COOKY, CHH3Y.

Pemiats 3a1aun Ha HAXOXKJEHNUE TEOMETPUUECKUX BEJIMUUH TTO 00pa3iiaM Uiiu
aIrOpuTMaM, TPUMEHSS HW3BECTHbIC AHAJIUTHYECKUE METOAbl TPU pPEIICHUU
CTaHJAPTHBIX MaTEMAaTUYECKUX 3a/1a4 HAa BBIYMCIICHUE PACCTOSSHUN MEXITy ABYMS
TOYKaMH, OT TOYKM JO MPsAMOM, OT TOYKH JIO IUIOCKOCTH, MEXKITY
CKPEIIMBAIOIIUMUCS TPSIMBIMHU.

Pemats 3a1aun Ha HAXOXKJIECHHUE TEOMETPUUECKUX BEJIMUUH IO 00pa3iiaM Uiu
aIropuTMaM, TPUMEHSAS HW3BECTHBIC AHAJUTHUYECKHE METOAbl TPU PEIICHUU
CTAHJAPTHBIX MaTeMAaTUYECKMX 3ajlad Ha  BBIYUCICHUE YIJIOB  MEXKAY
CKPCILUBAIOIIUMHUCS TPSIMBIMU, MEXKIYy MPSAMOM U  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbraucnare 00bEMBI U IUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpH3Ma,
nupaMuia) ¢ T[pUMEHEHHeM (OpMyJ;, BBIYHCISATH COOTHOIICHUS  MEXKITY
TUIOMIA/IIMU TTOBEPXHOCTEN, 00BEMaMH MOTI0OHBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh NOHATHAMU. CHMMETPHUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CUMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUH (PUTYPBI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HH(OpPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTYpax, MPEJICTAaBICHHYIO Ha YepTEXax U
pUCYHKaX.

[TpumensaTs reomeTpuyeckue (akTbl JUIsl PELICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralolliuX HECKOJIBKO IAaroB PELICHMs, €CIIA YCIOBUS IIPUMEHEHUS
3aJlaHbl B IBHOU (hopMme.

[IpyMeHATP MPOCTEWIIHE NPOTrPaMMHBIE CpPEICTBA M AJIEKTPOHHO-
KOMMYHHUKAI[UOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a/1a4.

IIpuBOIUTL NpUMEpPHl MATEMATUYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC W
JKA3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpyMeEHATh MOJyYECHHBIE 3HAHMSA HA IPAKTUKE. AHAJIW3UPOBATh PEATbHBIE
CUTyallun W IIPUMEHATh HW3YYEHHBIE IOHATHS B MPOLECCE IOUCKA PEIICHUS
MaTeMaTHYeCKu C(HOpMYIMpPOBAaHHON MPOOJIEMBbI, MOJAEIUPOBATh pPEaJbHBIC
CUTyallud Ha s3bIKE T'E€OMETPUH, MCCIEAOBaTh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM F€OMETPUUYECKUX MTOHATUH U TEOPEM, anmnapara ajareOpbl; pemarhb
MIPAKTUYECKHE 3a]a4M, CBA3AHHBIE C HAX0KIECHUEM T€OMETPUUECKUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KosnyecTBO yacos DJIeKTPOHHbIE
Ne HaumeHoBaHHe pa3iejioB H TeM (umdposrbie)
Kourpoabubie IIpakTHyeckue
n/n NpOorpaMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoThI
pecypchbl
1 BBenenue B ctepeoMeTpuio 10 0 10
5 [IpsiMbIe 1 TITOCKOCTH B HpOCTpaHCTBe.“ 12 1 1
[TapannenbHOCTh NPSMBIX M IIIOCKOCTEH
3 HepneH;[miyns[pHOCTb OPSMBIX 12 0 12
TUIOCKOCTEH
4 VYTiel MEXKAY NPSIMBIMU U TUIOCKOCTSIMU 10 1 9
5 MHororpaHHuKu 11 1 10
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeueHMs], paCCTOSHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 63




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4yacoB DJIeKTPOHHbIE

Ne Hdara uudgposbie
Tema ypoka Koutpoabubie IlpakTuueckue
n/m Bcero u3ydeHusi o0pa3oBaTe/bHbIE

padoThI padoTsbI pecypesI

OCHOBHBIE TIOHSTHSI CTEPEOMETPUH: TOYKA,
npsiMasi, TNIOCKOCTh, TPOCTPAHCTBO.
[IpaBuna n300pakeHus: HA PUCYHKAX: 1 0 1
M300payKeHUs IUNIOCKOCTEH, apaliebHbIX
npsMbIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus:. MepECCKarOMECCs MIOCKOCTH,
NnepeceKkaromumecs npamMasa U rmiI0CKOCTb

[TonsTus: MepeceKarommecs mI0CKOCTH,
NnepeceKkarommecs npsamas U rmiIoCKOCTb

3HAKOMCTBO C MHOTOI'paHHUKaMH,
M300pakeHue MHOTOIPaHHUKOB Ha 1 0 1
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEkKaX

HauanpHbie cBeieHUs 0 KyOe U mupamue,
WX pa3BEPTKU U Mozenn. CedeHust 1 0 1
MHOTOTPaHHUKOB

HauanbHble cBeZieHHs 0 KyOe U mupamu/e,
uX pa3BEépTKU U Moaenu. CedeHus 1 0 1
MHOTOTPaHHHKOB

[Tonarue 06 akcHOMaTHYECKOM
IIOCTPOEHUU CTEPEOMETPHUHU: AKCUOMBI 1 0 1

CTCPCOMCTPHUU U CIICACTBUA U3 HUX




TToHsATHE 00 AaKCUOMATUYECKOM
MOCTPOCHHUU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

TToHsATHE 00 AaKCUOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUN: AKCHOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HAX

10

11

12

13

[TonsiTre 06 akCHOMaTUYECKOM
MIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX

B3anmuoe pacmooxkeHue npsMsIx B
IIPOCTPAHCTBE: MepeceKaroIuecs,
NapajuleJIbHbIE U CKPEILMBAIOLIUECS
IIpPsIMBIE

[TapanienbHOCTb NPSMBIX U INIOCKOCTEN B
INPOCTPaHCTBE: NapayjiesbHbIe MPsMbIE B
IIPOCTPAHCTBE; NapAJUIEIBHOCTD TPEX
HPSMBIX

[TapanienbHOCTb NPSMBIX U INIOCKOCTEN B
npoctpaHcTse: [lapannenbHoCTh NpsAMOi U
IUIOCKOCTH

14
15

Vw1 ¢ COHAIIpaBJICHHBIMU CTOPOHAMU

Yroa Mexay nNpsIMbIMU B ITPOCTPAHCTBE

16

VYros Mexay NpsAMBIMHU B IPOCTPAHCTBE

17

18

HapaJ'IJ'ICHLHOCTB ILIOCKOCTEHA:
napaajaiCIbHBIC IJIOCKOCTHU

CBolicTBa napayuIeIbHBIX IUIOCKOCTEN

19

[Ipocreiimume MpocTpaHCTBEHHBIC (DUTYPHI
Ha TJIOCKOCTH: TETPadap, KyoO,




napaJuielenume/I

20
21

[Toctpoenue ceueHuit

IToctpoenue ceuenui

22

23

24

KonTponpHas padora no teme "IIpsimbie u
IUIOCKOCTH B IIPOCTPAHCTBE.
[TapayinenbHOCTb NPSAMBIX U INIOCKOCTEH"

[leprieHAUKYIAPHOCTD MPSIMON U
TUIOCKOCTH: MIEPIEHAUKYIISIPHBIE TPSIMBIE B
IIPOCTPAHCTBE

[Tpsimble mapanienbHble U
NEPIEeHIUKYISIPHBIE K MIIOCKOCTH

25

26

27

[IpsimMble napaiienbHble U
NEPIEHANKYIISIPHBIE K IITIOCKOCTH
[Ipu3Hak neprneHauKyJIIPHOCTH IPIMOU U
IUIOCKOCTH

[Ipu3Hak NepHeHAUKYIIPHOCTH IPSIMOU U
IIJIOCKOCTH

28

29

30

Teopema o psiIMOI TEPIIEHINKYIIAPHON
IUIOCKOCTH
Teopema 0 ipsIMOM EPIIEHIUKYIIAPHOU
IIJIOCKOCTH
Teopema 0 psIMOM NIEPIIEHIUKYIIAPHOU
IIJIOCKOCTH

31

[leprieHAMKYISIP U HAKJIOHHBIE. PACCTOSTHUE
OT TOYKH JI0 TUNTIOCKOCTH, PACCTOSIHUE OT
MPSIMOM J10 TIIIOCKOCTH

32

[IeprieHAUKYISp ¥ HAKIIOHHBIE. PACCTOSIHUE
OT TOYKH [0 IUNIOCKOCTH, PACCTOSHUE OT




IIPSIMOM 10 IIJIOCKOCTH

33

34

35

HCpHCH,I[I/IKYJ'IHp M HAKJIOHHBIC. PACCTOSIHHUEC
OT TOYKHU OO IUNIOCKOCTHU, PACCTOSAHHUEC OT

IIPSIMOM 10 IJIOCKOCTH

[lepieHauKYNIAp U HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT

HpﬂMOﬁ J0 IIIIOCKOCTH

Yriael B NPOCTPAHCTBE: YIOJI MCXKIY
HpHMOﬁ U IIITOCKOCTBIO

36

37

38

JIByrpaHHBIN yroJ, TMHEHHBIN yroJl
JIByTPaHHOIO yria

JIByrpaHHbIi yroJj, TMHEHHBIN yroi
JBYTPaHHOIO yria
[lepneHIUKYISIPHOCTD MIIOCKOCTEH:
IIPU3HAK NEPIIEHIUKYJIIPHOCTH ABYX
IJIOCKOCTER

39

IlepnenauKyIIpHOCTD MIIOCKOCTEM:
MPU3HAK HEPIEHIUKYIISIPHOCTH ABYX
IJIOCKOCTEN

40

41

[leprieHAMKYASIPHOCTD IIOCKOCTEM:
HpI/ISHaK HepHeH}II/IKYHSIpHOCTI/I )IByX
IJIOCKOCTEN

Teopema o Tpéx neprneHANKyIsIpax

42
43

Teopema o Tp€x mepneHAUKYISIPAX

Teopema o Tpéx neprneHANKyIsIpax

44

KoHnTponbHas paboTa 1mo Temam
"[lepneHAUKYISIPHOCT NPSAMBIX U

IUIOCKOCTEN' M "YTIIbl MEXAY IPSIMBIMU U




IUTOCKOCTIMU'

45

46

47

IToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPDAHHUKA, BBIITYKJIIbIE U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAHHMKA

[Tpusma: n-yronpHas npu3Ma; TpaHu U
OCHOBaHUS MIPU3MBI; MIpsIMasi U HAKJIIOHHAs
npu3Mbl; OOKOBas M TOJIHAS TIOBEPXHOCTh
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIH
napajuieJIeuIe]] ¥ €ro CBOMCTBA

48

[Inpamua: N-yrospHast IMpaMuaa, TPAHU U
OCHOBaHME MHpPaMU/Ibl; OOKOBas U MOJIHAs
[IOBEPXHOCTB IMUPAMHU/IbI; IPABUIIbHAS U
yCed€HHas nupamuia

49

[IpaBunbHBIE MHOTOTPAHHUKH TIOHSTUE
MPABWJIBHOI'O MHOT'OIPAHHUKA; TPaBUJIbHAS
npU3Ma U MpaBUIbHAs MUPAMUA;
NpaBUJIbHAS TPEYroJbHASI MUpaMUIA U
NPaBUIBbHBIN TeTpasap; Kyo

50

[IpencraBienue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadAp, AOJeKadip U
MUKOCadIP.

51

CummeTpus B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIIBHO TOYKH, NMPSMOM, TNIOCKOCTH.
DJIEMEHThl CHMMETPHUH B IUpaMuaax,
napajuiejenunenax, npaBUiIbHbIX
MHOT'OI'PAaHHHMKAX




Brrunciaenue 31eMeHTOB MHOT'OTPAaHHHUKOB:

52 . 1 0 1
pEOpa, TuaroHanu, yribl
[Tnomaas OOKOBOI MOBEPXHOCTH U MOJTHOU
53 MOBEPXHOCTH MPSIMON TIPU3MBI, TUIOIIATH 1 0 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH TIPABWIILHOUW MUPAMUJIBI, 1 0 1
TeopeMa O TUTOIIAIU OOKOBOH TTOBEPXHOCTH
YCEYEHHOW MUPAMUIbI
55 II'{OHTponLHaﬂ pa6'(I)Ta o TeMe 1 1 0
MHororpaHHUKA
56 [TonsiTre 06 06bEMe 1 0 1
57 O06bEM upaMuIbl 1 0 1
58 O0BEM TUpaMuIbI 1 0 1
59 O0BEM TUPAMH/TBI 1 0 1
60 O0BEM TUpaMuIbI 1 0 1
61 O0bEM pU3MBI 1 0 1
62 O06BEM npu3MBbI 1 0 1
63 OO0BEM TTPU3MBI 1 0 1
64 KoHnTponbsHas pa6"0Ta 1o Teme "OO0bEMBI 1 1 0
MHOTOTPaHHUKOB
[ToBTOpeHmEe, 0000IIEHNE CUCTEMATH3AITUS
65 3HaHMi. [locTpoeHue ceuennii B 1 0 1
MHOTOTPaHHHUKE
[ToBTOpeHME, 0000IIEHNE CUCTEMATH3AITUS
66 3HaHWI. Berancienne pacCTOSTHUI: MEXIY 1 0 1

JIBYMsI TOYKaMH, OT TOYKHU JI0 MPSIMOM, OT




TOYKH OO0 IMIIOCKOCTH, MCIKAY
CKPCHIMBAIOIUMUCA ITPAMBIMHA

67 Wroroas koHTpobHAS paboTa

[ToBTOpEeHHE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BerYuciIeHne yIiioB: MEXIy

68 CKPEUTUBAIOIIMMHUCS TIPIMBIMH, MEXKTY
IPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIIOB MEXKIY TUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

63




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIS1 YHEHUKA

['eomeTpus 10-11,6a30Bb1i U yriyOJeHHBIH YPOBHU
/J1.C.AtanacsH,B.®.byry3oB, C.b.Kagomies; [Ipocsemenue, 2021.
HaGops! Tern, aumakTudeckue Habophl, MOEIH, TAOIHIIbI, YePTEKHBIC

MPHUHAIJIC)KHOCTH.

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET



MHMHUCTEPCTBO NPOCBEUIEHUSI POCCUIICKOMN ®EJEPAIIUN
MunucrtepcTBo o0pa3oBanus Pecny0anku MopaoBus

YaM3MHCKMH MYHUIMIIAJIbHBIA PAHOH

MBOY KCOLI Ne2
PACCMOTPEHO COI''TACOBAHO YTBEPXJIEHO
METOANYECKUM 3amecTuTenb qupekTopa  Jupekrop
00BbeIMHCHUEM YUHTENCH _  vyRp B.C.Ky3una
MaTEMAaTUuKHU U Ol I'ycesa Ipukas No115
uH()OPMATUKH - ot «30» aBrycta 2023 T.
ITpuka3 Ne

PyxoBoaurens MO ot «30» aBrycra 2023 r.

JI.LH.KproukoBa
[Ipukaz Nel
oT «29» aprycra 2023 .

PABOYAS ITPOI'PAMMA

(ID 2651977)

yueOHOoro npeamera «BeposiTHOCTb M CTATHCTHKA.
ba3oBblil ypoBeHb»

s ooyuarommxest 10 a kiacca.

Yuutenb: J1.H.KproukoBa

p.n. Komcomonbckuii, 2023ropg,



HOACHUTEJIBHASA 3AIINCKA

PaGouass mporpamma ydeOHOTO Kypca «BeposSTHOCTP M CTaTUCTHUKA»
0a3zoBoro ypoBHs s obOyuaromumxcs 10 —11 kmaccoB pa3paboTaHa Ha OCHOBE
denepallbHOTO  TOCYJApCTBEHHOTO 00pa3oBaTENIbHOTO CTAaHIAApTa CPEIHEro
obmero oOpa3oBaHHs, C YyYETOM COBPEMEHHBIX MHPOBBIX TpeOOBAHMUIA,
MPEABSIBISIEMBIX K MaTeMaTUYECKOMY OOpa30BaHUIO, W TPAAMIIMN POCCHUICKOTO
oOpa3oBanmsi. Peammsarus mporpaMMbl 00ECIIEUHMBAET OBJAJCHUE KIHOUYCBBIMU
KOMTIETCHITMSIME, COCTABJISIOIIMMHA OCHOBY IS CAMOPA3BUTHS W HEMPEPHIBHOTO
oOpa3oBaHusl, 1IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEILHOTO
Pa3BUTHS JIMYHOCTH O0yYAFOIIIHXCH.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

VYuebusblii Kypc «BeposiTHOCT, M CcTaTUCTHUKa» 0a30BOTO YpPOBHS SIBISETCS
MPOJIOJDKEHUEM U Pa3BUTHEM OJIHOMMEHHOTO y4eOHOro Kypca 0a30BOro ypoBHS
ocHOBHOU miKoybl. Kypc mpennasHadeH st GOpMHpPOBaHUS y OO0Yy4YarOIIHUXCS
CTaTUCTUYECKON KYJIbTYpbl M TOHUMAaHUS POJIA TEOPUH BEPOATHOCTEH Kak
MaTeMaTUYECKOr0 MHCTPYMEHTA JIsl U3YUYEHUs CIIyYalHBIX COOBITUM, BEIUYUH U
npoueccoB. IIpu u3yueHnu kypca oOoramjaroTcs HPEACTABICHUS YYAIIUXCA O
METOJIaX UCCIIEIOBAHNS U3MEHUYUBOTO MUPA, PA3BUBACTCS IOHUMAHUE 3HAYUMOCTH
U OOIIHOCTH MaTEeMaTUYECKHX METOJOB TMO3HAHUS KAaK HEOThEMJIEMOM YacTu
COBPEMEHHOTO €CTECTBEHHO-HAYYHOT'O MUPOBO33PCHHUS.

Conepxkanue Kypca HampaBJICHO HAa 3aKPEIUICHUE 3HAHWH, MOJYYEHHBIX MPHU
M3y4YEHUH Kypca OCHOBHOM IIKOJIBI M HA PA3BUTHUE INPEACTABICHUN O CIyYalHBIX
BEJIMYMHAX W B3aUMOCBS34X MEXIy HHMHU Ha BaXHbIX IIPUMEPAX, CHOXKETHI
KOTOPBIX ITOYEPITHYTHI U3 OKPYKAIOIIETO MUPA.

B cooTBeTcTBUMM C yKa3aHHBIMHM LIE€JIAIMH B CTPYKType Y4eOHOTO Kypca
«BeposiITHOCTh M CTaTUCTHUKA» CpeJHEN IIKOJIbl Ha 0a30BOM YpPOBHE BBIJICIICHBI
CJIENYIONTME OCHOBHBIE COJiepKaTtenbHble nuHUU: «CiaydaliHble COOBITUS U
BEPOSATHOCTH», «CydailHble BETUYUHBI U 3aKOH OOJIBIINX YHCEID».

BaxHyro 4YacTh Kypca 3aHMMaeT U3Yy4YEHUE TE€OMETPUUYECKOTO U
OMHOMUAJILHOTO PACHpeACICHUI U 3HAKOMCTBO C UX HEMPEPHIBHBIMHU aHAJIOTaMU
— MOKAa3aTeJIbHBIM U HOPMaJIbHBIM PaCPEICIICHUIMMU.

Conepxxanne nuHUM «CrydaifHble COOBITHUSI W BEPOSTHOCTH» CIIYXKHUT
OCHOBOW i1 (hOPMUPOBAHUS TIPEACTABICHUN O PACIPEICICHUH BEPOSITHOCTEH
MEXy 3HAUCHMSIMU CIIyYallHBIX BEJIUYMH, a TaKKe 3Ta JUHUS HeoOXoauma Kak
0aza Uil W3ydyeHHs 3aKOHA OOJBIIUX YHceNl — (YyHIAMEHTAJIbHOTO 3aKOHA,
JEUCTBYIONIETO B TPHUPOAEC U OOIIECTBE W WMEIOMIET0 MaTEeMaTUYECKYIO



dopmanmzaruio. CaMm 3aKOH OOJBITUX YUCEN MPEIaraeTcs B 03HAKOMHUTEIIBHON
dbopMe ¢ MUHIMAJTBHBIM HCITOJIb30BAHUEM MAaTeMaTUYECKOT0 (popMaIn3ma.

Tembl, CBsI3aHHBIE C  HENPEPHIBHBIMH  CIyYalHBIMA  BEIIMYHWHAMH,
aKIEHTUPYIOT BHUMAaHUE IIKOJIHHUKOB Ha OMHCAHWM W WM3YyYEHUH CIIy9alHBIX
SBJICHUM C MOMOIIBbIO HEMPEPhIBHBIX (PYHKIUNA. OCHOBHOE BHUMAaHUE YAENAETCA
MOKa3aTeIbHOMY W HOPMAJIBHOMY PAaCIpEACIICHHUsIM, TPU 3TOM TIPEI0IaraeTcs
O3HAKOMHTEIIFHOE W3Yy4YeHHWE Marepuaga O0e3 JJI0Ka3aTeIbCTB IMPUMEHSICMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIV/TAHE

Ha wu3yuyenune kypca «BeposSiTHOCT M CTaTUCTUKa» Ha 0a30BOM ypOBHE
otBoauTCs 1 Wac B Hemeo, Bcero 34 yueOHbBIX daca.



COAEPKXAHUME YYEBHOI'O KYPCA
10 KJIACC

[IpeacraBneHre MAaHHBIX C MOMOIIbK Tadmun u auarpamMm. CpenHee
apumMeTnyeckoe, MeauaHa, HauOoJblliee W HaWMEHbIIEE 3HAYEeHMs, pa3Max,
JUCTIEPCHS ¥ CTAHIAPTHOE OTKJIOHEHUE YHUCIIOBBIX HAOOPOB.

Cry4aliHbIe SKCTIEPUMEHTHI (OTIBITHI) U CIYYaiiHbIC COOBITHS. DIIEMEHTAPHBIC
coObITHs (MCXO/bI). BEpOsSTHOCTH CIIy4aliHOTO COOBITHSA. BIWM30CTh YacTOTHI W
BEpOSITHOCTH  coObITMM.  Cily4ailHple  ONBITBI € PaBHOBO3MO>KHBIMHU
AIIEMEHTapHBIMU  COOBITUSIMH.  BeposiTHOocTM  COOBITMI B ONBITaX €
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSIMH.

Omnepanuu HaJ, COOBITUSAMU: NIepeceueHne, 00bEAMHEHNE, TPOTUBOIOIOKHBIE
coObITus. J{uarpammel Ditnepa. @opmyiia CI0KEHUSI BEPOSITHOCTEH.

VYcCil0BHasi BEpPOSATHOCTb. Y MHOXKEHUE BEPOATHOCTEU. JlepeBo ciydallHOro
skcniepumenTa. dopmyrna nonHoi BeposTHocTH. HezaBucumble coObITHS.

KomMOunaropHoe npaBuio ymMHoxkeHHs. [lepectanoBku u (akropuan. Yucno
coueranuid. Tpeyronpuuk [lackans. ®opmyna 6uHoma HbroToHa.

BuHapHBIi cirydaliHbI ONBIT (MCIIBITAHKE), YCTIeX W Heyaada. HezaBucumbie
ucnbiTanus. Cepuss HE3aBUCHMBIX HCHOBITaHWKA 10 mnepBoro ycmexa. Cepus
HE3aBUCHUMBIX HCTIIbITAHUN bepHyun.

Cnyuaitnas  BennuuHa. Pacnpenenenwe  BeposiTHocTedl.  [Iuarpamma
pactpenenenusd. [Ipumepsl pacrpeneneHuid, B TOM YHCIE, IN€OMETPUYECKOE H
OMHOMUAJBLHOE.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPAMMBI  y4EOHOTO MpeaMeTa
«MaremaTuka» XapaKTepU3yOTCs:

I'paknanckoe BOCIIUTAHUE!

c(hOpPMHUPOBAHHOCTHIO IPAKAAHCKOM MO3UIIMKM 00YyUaIOIIerocs Kak aKTHBHOTO
U OTBETCTBEHHOTO 4YJ€Ha POCCHUUCKOTO OOIECTBA, TMPEACTABICHHEM O
MaTeMaTUYECKMX OCHOBaX (YHKIIMOHUPOBAHUS PA3JIMUHBIX CTPYKTYp, SIBICHUM,
OpOLEAYpP TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHI W IIP.), YMEHHEM
B3aMMOJICMCTBOBaTh C COLMAJIbHBIMH HWHCTUTYTaMH B COOTBETCTBUM C HX
GYHKIUSAMY 1 HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE!

c(hOpMUPOBAHHOCTHIO POCCUMCKON TPaXJaHCKOM UICHTUYHOCTH, YBAXKCHUS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MaT€MAaTHKH, IECHHOCTHBIM OTHOILIICHUEM K
JIOCTUKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTE€MaTUYECKOU IIKOJIbI,
K HCIOJIb30BAHUIO ATHUX JOCTIXKEHUW B JIPYTMX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HaHUEM JIYXOBHBIX LICHHOCTEN POCCUHCKOTO HApOJa,;
c(hOPMHUPOBAHHOCTBIO  HPABCTBEHHOI'O  CO3HAHMS, OSTHYECKOTO  IIOBEICHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIEITEIbHOCTHIO
Y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaja B TOCTPOCHHUE YCTOMUYMBOTO OYIYIIETO.

IcTeTHYECKOe BOCIIUTAHME!

ACTETUYECKUM OTHOIICHUEM K MHUpPY, BKIIOYAS ACTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, peleHni, pacCyXJIeHUM;
BOCHPUUMUYMBOCTBIO K MATEMATUUYECKUM ACTIEKTaM Pa3JIMYHBIX BUJIOB HCKYCCTBA.

du3nyeckoe BOCIUTAHHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYeCKUe 3HAHUS B
WHTEpecax 370pOBOTO U 6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 37I0POBBIO (3I0pOBOC MUTAHUE, COATTAHCUPOBAHHBIM PEKUM 3aHATHH U

OTZIbIXA, peryisapHas dusnueckas AKTUBHOCTB); bu3nUecKoro
COBEPLICHCTBOBAHUS, pu 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOU
NEATEIBHOCTHIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HaHHEM IICHHOCTH TPYAOIIOOMS, WHTEPECOM K
pasnuuHbBIM  chepaM  MPOQPECCHOHANBHONW  NIEATEIBHOCTH, CBS3aHHBIM  C
MATEeMAaTUKOW M €€ TPHUJIOKCHHSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymelr mpodeccun W pearn3oBBIBATh COOCTBEHHBIC KU3HCHHBIC TIIAHBHI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MAaTeMAaTHYEeCKOMY OOpa30BaHHUIO W
caMO00Opa30BaHUI0 Ha TPOTSHKCHHH BCEH XKU3HU, TOTOBHOCTHIO K AKTHBHOMY
YYacTHIO B PEIICHUH MPAKTHYSCKUX 3a7a4 MAaTeMaTHIECKON HAIPaBICHHOCTH.

JIKOJOTHYECKOe BOCTIMTAHHE!

Cc(OPMUPOBAHHOCTHIO SKOJIOTHYECKOW KYJIbTYPhI, TMOHUMAHUEM BIUSHUSA
COLMATHbHO-PKOHOMUYCCKUX TPOIIECCOB HA COCTOSIHHE IMPUPOTHOW M COIUATBHON
Cpellbl, OCO3HAaHHEM TJI00AJBHOTO  XapakTepa 3KOJOTHYECKUX IpolJieMm,;
OpUCHTAIMECH Ha MPUMEHEHHE MaTeMaTHYeCKHX 3HAHUU IS pPEIICHUS 3a71ad B
o0acTh OKpYy)KaroIIel Ccpeapl, IUJIAHUPOBAaHUS TIOCTYNIKOB W OIEHKH WX
BO3MOJKHBIX MTOCIIECACTBHH JJIsI OKPYIKAIOIIEH CpeIbl.

LleHHOCTH HAYYHOTO MO3HAHMS

c(OpPMHUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMECHHOMY
YPOBHIO  pa3BUTHs HAyKH ¥  OOIICCTBCHHOW MPaKTUKHA, [OHUMaHHEM
MaTEeMaTHYECKOH HAyKH Kak cQepbl YeIOBEUYECKON MACSITEIbHOCTH, JTarloB €€
pa3sBUTHSA W 3HAYMMOCTH JUJIS Pa3BUTHS [MBWIN3AIWW, OBJIAJICHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYECKOW KyJbTYpOW Kak CpEJACTBOM IIO3HAHHUS MHUpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATCIIBCKYIO JICSITCILHOCTD
WHAWBUIYATHHO U B TPYIIIIC.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHbIe pe3yJbTaThl OCBOCHHS NPOrpaMMBbl YYeOHOrO MpeaMeTa
«MaTremMaTuka» XapaKTEPUIYIOTCS OBJIAJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHLIMU
oeticmeusmMu, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeliCMBUSMU.

1)  Vuueepcanvmvie  nosmasamenvhvle  Oelicmeus, — 0OecnevuUsarom
Gopmuposanue 6a306bIX KOSHUMUBHBIX npoyeccos ooyuarouwuxcs (ocsoenue
Memoo08  NO3HAHUSL — OKpyJicarouleco  Mupa;  NpuMeHeHue  J02UHeCKUX,
UCCNe008amMeNbCKUX ONepayull, yMeHutl pabomams ¢ ungopmayuei).

ba3oBbie Jiornyeckue JelicTBHUA:

e BBIBIISITh U XapAKTEPHU30BATh CYIIECTBCHHBIC MIPU3HAKH MATEMAaTHUUECKUX
OOBEKTOB, TOHSATHH, OTHOUIEHWHA MEXKIY IOHATUIMH, (OPMYIUPOBATH
OTpeNeCHUS  TOHSATHUH, YCTaHABIMBATh CYIICCTBECHHBIA  TPU3HAK
KJIacCU(UKAIIUA, OCHOBAaHMS JJiI OOOOIICHHS W CpPaBHCHUS, KPUTCPHUH
IIPOBOAMMOTO aHAJIN3a,

e BOCIPUHUMATH, (opMyIHpOBaTH U NPEOOPA3OBBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, €AMHUYHBbIC, YaCTHBIC W OOIIHeE,;
YCIIOBHBIC;

e BBIBISITH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3H U
npoTtuBopednsi B (aKkTax, JAHHBIX, HAONIOACHUSX W YTBEPKIACHUSX;



npemiaraTh  KpUTEPUH Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

e JeJaTh BBIBOJLI C HCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, EAyKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH,

e TMPOBOJUTH CaMOCTOSITEJIbHO JTI0Ka3aTesIbCTBa MaTEeMaTUYECKUX
YTBEPXKACHUH (IIPSIMBbIC M OT MPOTHUBHOTO), BHICTPAWBATH apryMEHTAITHIO,
MPUBOJANTH TPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBHIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIbI,

e BBIOMpATH CMOCOO pelieHUs y4eOHOW 3amauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBHIOUpATh HauboJIee MOAXOIANIMN ¢ Yy4ETOM
CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPUEB).

Bba3oBble uccienoBaTeIbCKHe 1eiiCTBUS

e HCIIOJBH30BATh BOIPOCHI KaK MCCIEAOBATENbCKUN MHCTPYMEHT MO3HAHUS,
dbopmynpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUUEe, MpodIiIeMy,
yCTaHaBIMBAaTH HCKOMOE€ W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHPOBATh CBOIO TIO3UITHIO, MHCHHUE;

e TPOBOJHTH CaMOCTOSITEIIBHO CIUTAHMPOBAHHBII AKCIICPUMEHT,
UCCJIE/IOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCa, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMH, SIBJICHUSIMH, TIPOIIECCAMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 0OOOIEHHS U BBIBOJBI MO pe3yJibTaTam
MPOBEAEHHOTO HAOIONICHUS, HUCCIEIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYCHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 00O0OIIICHHMIA,

e TMPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAKXKE BBIIIBUTATh
MIPEATOJIOKEHUSI O €T0 PAa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c nHpopmanueii:

e BBIABILITH ACPUIIUTH UHGOPMAINH, JAHHBIX, HEOOXOIUMBIX /I OTBETA
Ha BOIIPOC U JJIS PEIICHUS 3a]1a4H;

e BBIOMpaTh HWHPOpPMAIMIO W3  HUCTOYHHKOB  PA3IUYHBIX  THIIOB,
aHAJM3UPOBaTh, CHCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MHPOPMAITHIO
Pa3IMYHBIX BUOB U (GOPM IMPEACTABICHHUS,

e CTPYKTYypUPOBaTh WH(GOPMAIIHNIO, TIPEICTABIATh €€ B Pa3NUYHBIX (opmax,
WJUTIOCTPUPOBATH Tpaduuecky;,

e OIICHUBATH HaJEKHOCTD uHbOpMaIuu 1o CaMOCTOSITCIIBHO
chOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus, 00ecneyusaom

chopMUpoOBaAHHOCMb COYUATILHBIX HABLIKOG 00YUAIOUJUXCSL.

OO0menue:



BOCIPUHUMATh H  (OPMYIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBUSMH U LEJISIMH OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS I10
XOJly pellIeHus 3aJa4l, KOMMEHTHUPOBATh MOJTYYEHHBIN pe3ysIbTarT;

B X0/ 00CYy>KJIeHHs 33]]aBaTh BOMPOCHI IO CYIIECTBY O0CYKIaEMOU TEMBI,
npoOJIeMBI, pelIaeMoil 3a/1a4u, BBICKAa3bIBaTh UJEH, HALIEJICHHbIE HA TTIOMCK
pELICHMs; CONOCTaBIATh CBOU CYXIEHHS C CYXACHHSIMHU JPYTHX
YYaCTHUKOB JHUaJIora, OOHapyXUBaTh Pa3JIMYUE€ U CXOJCTBO MO3UIIMIA; B
KOPpPEKTHOH popme popMyIHUpOBaTh pa3HOIIACHS, CBOU BO3PAKEHMUS;
IPEACTABIATh  PE3YyJIbTaThl  PEIICHHMs  3aJayd,  SKCIEPUMEHTA,
UCCJEOBAHMSI,  IPOEKTa;  CaMOCTOSITENIbHO  BbBIOMpaTh  (popmar
BBICTYIUICHUS C YUETOM 3a/1a4 IPE3EHTALMU U OCOOEHHOCTEN ayUTOPHUHU.

CoTpyaHu4ecTBo:

3)

NOHMMATh W HUCMOJb30BaTh  IMPEUMYIIECTBA  KOMaHJIHOW U
WHIUBUTyTBHON pabOThI IPH PENICHUH YUSOHBIX 3a/1a4; TPUHUMATH 1€
COBMECTHOM JESATEIBHOCTH, IUIAHHPOBATh OPTaHW3AIUI0 COBMECTHOM
paboTHI, pacTpeAenaTs BUABI paboT, TOrOBapUBaThCs, 00CYKIATh MPOIECC
U pe3yJibTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOICH;
y4acCTBOBAThH B TPYMITOBBIX (popmax paboThl (00CyskaeHMs, 0OOMEH MHEHHH,
«MO3TOBBIC IITYPMBI» W WHBIC); BBINOJIHATH CBOIO 4YacTh pabOThl H
KOOPJIIMHUPOBATh CBOW JICUCTBUS C JPYTMMH WICHAMH KOMAaH]IHI,
OIICHMBATh KAa4eCTBO CBOETO BKJaJa B OOIIMN MPOAYKT MO KPUTEPHSIM,
chOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOCHCTBUSI.

Yuueepcanvuvie  pecynamuenvie  Oeiicmeusi, obecneuusaiom

Gopmuposarue cmbiCI08bIX YCMAHOBOK U ICUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranu3anus:
COCTaBJISITh IJIaH, aJITOPUTM PELIECHUS 3aJa4yH, BIOMPATh CIIOCO0 PELIeHUs ¢
y4€TOM HMEIOLUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh
U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM HH(OpMaIUU.

CaMOKOHTPOJIB!

BJIaJICTh HABBIKAMM II03HABATEIBHOM peduieKCMM KaK OCO3HaHUS
COBEPIIAEMbIX JIEUCTBUUA U MBICIUTEIBHBIX MPOLECCOB, UX PE3yIbTaTOB,;
BIAJIETh CHOCOOaMH  CaMOINPOBEPKH, CAMOKOHTPOJISI —Tpolecca |
pe3yJibTaTa peleHusl MaTeMaTUIeCKOHN 3a/1auH;

NPEABUNIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh HPH PELICHUH
3a/1aud, BHOCHUTh KOPPEKTHUBBI B [E€ATEIIBHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJICHHBIX OMTNOOK, BBHISBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa I€IM M YCIOBHSIM, OOBICHSITH
IIPUYUHBI JTOCTHKECHUS WIM HEAOCTHXKEHUS PE3YJbTAaTOB JEATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KJIACC

Yurtath ¥ CTPOUTH TAOJIULIBI U JHATPAMMBI.

OnepupoBath  MOHATHSAMHU.  cpeAHee  apupMETUYECKoe,  MeIuaHa,
HauOoJbIlIee, HAUMEHbIIEE 3HAaUCHHE, pa3MaX MacCUBa YHUCIIOBBIX JaHHBIX.

OmnepupoBaTh TMOHSATUSAMH: CIIyY4alHBIA SKCIIEPUMEHT (OIBIT) W CIydaifHOe
COOBITHE, DJIEMEHTAapHOE COOBITHE (dJIEMEHTApHBIH HCXOM) CIIYYalHOIO OIIBITA,
HaXOJUTh BEPOSATHOCTU B ONBITaX C PAaBHOBO3MOXKHBIMU CIIy4alHBIMU COOBITUSIMH,
HaXOJUTh W CPaBHUBATh BEPOATHOCTH COOBITUM B M3YyUEHHBIX CIIy4alHbIX
DKCIIEPUMEHTAX.

Haxonute u ¢opMmynaupoBath COOBITHS. IepeceyeHrue U OObEeIUHEHUE
JAHHBIX  COOBITHI, COOBITHE, TPOTUBOMOJIOKHOE  JAHHOMY  COOBITHIO;
MOJI30BAThCA JAMarpaMMaMu ODuiepa U GopMyJIoN CIIOKEHUS BEPOATHOCTEH MpHU
pELICHUH 3a4ad.

OnepupoBarh MOHATUAMU. YCIOBHAsI BEPOSITHOCTb, HE3aBUCHUMBIE COOBITHS,
HaXOJIUTh BEPOATHOCTU C MOMOUIBIO MpPaBUJIa YMHOXEHUS, C MOMOMIbIO JIepeBa
CJIIy4ailHOT'O OMBITA.

[TprMeHsITh KOMOMHATOPHOE IPABUIIO YMHOKEHUS IIPU PELLICHUH 3aa4.

OnepupoBaTh MNOHATHSAMU. HCIBITAHWE, HE3aBUCHUMBIE HCIIBITAHUS, CEpPUS
UCIIBITAaHUM, yCHeX W HeyJdaya, HaXOJUThb BEPOSITHOCTU COOBITMH B Cepuu
HE3aBUCUMBIX MUCIBITAHUN /10 TIEPBOTO YCIEXa; HAXOAUTh BEPOSITHOCTH COOBITHI B
CEpHUU UCIIBITAaHUN bepHyun.

OnepupoBarh  MOHATUSAMM:  CllydailHass  BEJIMYMHA,  pacHpeleieHue
BEPOSITHOCTEM, MarpaMma pacipeieseHus.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

Ne /0

HaumeHoBaHue pa3iesioB U TeM
NMPorpamMmbl

KoanuecTBO 4acos

Bcero

KoHTpoJibHbIE
padoTsbI

IIpakTH4eckue
padoThI

JJIeKTPOHHBbIE
(undpoBbie)
oOpa3oBaTe/ibHbIE

pecypchl

HpeﬂCTaBHCHI/Ie JaHHBIX W OIIKMCATCJIbHAA
CTaTUCTHKA

CryyaiiHble ONBITHI U CITy4ailHbIE COOBITHS,

OIIBITBI C PABHOBO3MOXHBIMHU
QJICMCHTAPHBIMH UCXOaMH

Orneparuu HaJl COOBITUSIMU, CIIOKEHUE
BEPOATHOCTEMN

VYcii0BHAs BEPOATHOCTD, JEPEBO
CIIy4aiiHOro omnbITa, (hopmyia MoJIHON
BEPOSITHOCTH M HE3aBUCUMOCTh COOBITUI

OIEeMEHTHI KOM6I/IHaTOpI/IKI/I

Cepuu 1ocie0BaTeNIbHBIX UCTIBITAHUNA

CrnyyaiiHble BeJIMYMHBI U paclipe/leIeHUs

o ~N o o1

O00011eHne U cCUCTEMATH3AIMS 3HAHUN

oo w b~

Ao w b~

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

N PO O O




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/  Tema ypoka
n

KoaudecTBO 4acoB

KonTpoan
HbIe
padoTsbI

Bce
ro

IMpakTnuec
KHe
padoThI

JlaTa
H3y4eH
U

DJIeKTPOHHBI
e undposbie

oOpa3oBaTeJib
HbI€ pecypchl

[IpencraBnenu
€ JJAHHBIX C
TTOMOIIBIO
TaOJIUII U
JTarpaMm

Cpennee
apupMeTHIeCcK
o€, MEeJIMaHa,
HauOoJIbIIee U
HaMMEHBIIICEe
3HAYCHUS,
pa3Max,
aucrepcus,
CTaHJapTHOE
OTKJIOHEHHE
YHCIIOBBIX
Ha0oOpoB

Cpennee
apudmernyeck
oe, MeJIMaHa,
HauOoJibIIee U
HauMEHBIIIee
3HAYEHUS,
pa3Max,
aucTepcus,
CTaHJIapTHOE
OTKJIOHCHHE
YHCIIOBBIX
HabopoB
Cpennee
apupMeTHIECcK
oe, Me/INaHa,
HauOoJbIIee U
HauMEHbIIIee
3HAaYEHUS,




pa3max,
TUcTiepcus,
CTaHJapTHOE
OTKJIOHEHUE
YHCIIOBBIX
HabopoB

Crny4aiinbie
IKCIIEPUMEHTHI
(ombITHI) M
Clly4yaiiHbIe
COOBITHS.
DneMeHTapHbIe
COOBITHS
(ucxonpi)

BeposraocTh
CIIy4aliHOT O
COOBITHSI.
BepostHocTn
cOOBITHH B
OTIBITAX C
PaBHOBO3MOKH
BIMU
3JIIEMEHTapHBIM
U COOBITUAMHU

BepositHOCTB
CIIy4ailHOTO
COOBITHSL.
IIpaxTrueckas
pabota

Omneparuu HaJ
COOBITHSAMU.
nepeceueHue,
00beIMHCHUE
COOBITHH,
MIPOTUBOTIOIOK
HbIE COOBITHS.
JnarpaMmsl
Diinepa

Onepanuu Haj
COOBLITHUSIMU.
nepeceycHue,
00bEIMHEHNE
COOBITHH,




MIPOTUBOTIOIOK
HBIE COOBITHA.
JnarpaMmsl
Ditnepa

10

11

dopmyna
CIIOKECHUS
BEPOATHOCTEMN

VYcnoBHas
BEPOSITHOCT.
YMHOKEHUE
BEPOATHOCTEM.
Hepeso
CIIy4ailHOTO
JKCIEpPUMEHTA

12

YcnoBHas
BEPOATHOCTb.
YMHOKEHUE
BEPOATHOCTEM.
HepeBo
CIIy4aitHOT O
JKCIIEpPUMEHTA

13

14

VYcnoBHas
BEPOATHOCTb.
YMHOXEHUE
BEPOATHOCTEM.
epeso
CIIy4aitHOT O
SKCIIEPUMEHTA
®opmyna
MOJIHOMN
BEPOSTHOCTH

15

dopmyna
MOJTHOMN
BEPOSTHOCTH

16

dopmyna
TIOJTHOH
BEPOSITHOCTH.
Hes3aBucumeie
COOBITHS

17

KonTponbhas
paborta

18

Kombunatopu




19

20

0€ MPaBUIIO
YMHOXKECHHS
[TepecranoBku
u (akTopuan
Yucno
COYeTaHU

21

TpeyroapHuK
ITackans.
dopmyna
OuHoMa
HeroTona

22

bunapssIi
CIIy4YaHbII
OTIBIT
(ucobITanme),
ycrnex u
HeyzAaua.
He3zaBucumnie
WCIIBITAHUSI.
Cepus
HE3aBUCUMBIX
HCHIBITaHUHU J10
MEPBOro
ycrexa

23

Cepus
HE3aBUCUMBIX
WCTIBITAHU I
bepnymm

24

25

Cepus
HE3aBUCHUMBIX
HUCTIBITAHHH.
[IpakTnueckas
pabora ¢
HCII0JIb30BaHU
eM
3IEKTPOHHBIX
TabuIl

Cnyuaitnas
BEITUYHMHA

26

Pacnpenenenun
e
BEPOATHOCTEM.




JuarpamMmma
pacnpeneieHu
s

27

28

29

30

Cymma u
MIPOU3BE/ICHNE
CIIy4YaHBIX
BEJINYUH

Cymma u
MIPOU3BE/ICHUE
CIIy4aHBIX
BEJINYUH
ITpumepsr
pacrpeneneHu
¥, B TOM YHCIIE
T€OMETPUYECK
oe 1
OMHOMUAIBHOE
[Tpumepsr
pacrpeneneHu
¥, B TOM YHCJIIE
T€OMETPUYECK
oe 1
OMHOMHAIIBHOE

31

32

33

34

[ToBTOpEHME,
000011IecHNE U
CHCTeMaTH3aIu
s1 3HAHUM

[ToBTOpEHME,
000011IeHHE U
cHCTeMaTH3aIu
s1 SHAaHUH

Hrorosasa
KOHTpOJIbHAs
paborta

[ToBTOpEHME,
00001IeHHE U
CHCTEMAaTHU3aIlN
s1 BHAHUHU

OBIIEE
KOJIMYECTBO
YACOB 10
[TPOTPAMME

34

32
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