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[TporpamMma pa3paboTaHa B COOTBETCTBHH:

- ®eaepanbHBIM 3aKOHOM OT 29.09.2012 Ne 273-03 «O6 obpazoBanuu B
Poccniickon @enepanum» ¢ NOCIEAYIOMMUMU U3MEHEHHUSIMU;

- [Topsimxom pa3paboTku u yTBEpKIeHUs (PeaepaabHbIX OCHOBHBIX
o011eo0pa3oBaTeIbHBIX IPOTPaMM, YTBEPKIACHHBIM NMPUKa30M MUHHUCTEpCTBA
npoceetienust Poccuiickoit deneparuu ot 30 centsadps 2022 r. Ne874
(3apeructpupoBan MuHucTepcTBOM IocTuIuu Poccuiickoit deaeparuu 2 HOSOPS
2022 r., peructpanuonubiii Ne 70809);

- [Topsimkom opraHu3aluy U OCYIIECTBICHUSI 00pa30BaTeIbHON

JESATEILHOCTH 110 OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOrpaMMam —
o0Opa3oBaTeIbHBIM MPOrpaMMaM Ha4yaJIbHOTO OOIIEro, OCHOBHOIO OOIIETO U
CpellHEro o0111ero o0pa3zoBaHusl, yTBEPKIECHHBIM NpUKa30M MUHUCTEPCTBA
npocsemenus ot 22.03.2021 Ne 115;

- [Tpukazom MunucrtepctBa npocsenienust Poccun ot 23.11.2022 Ne 1014

«O0 yTBepxk1eHn! (penepanbHOil 00pa30BaTENbHON POrpaMMBbl CPEHETO OOILErO
obpazoBanus» (nanee — ®OIT COO);

- denepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB CPEIHETO
oO1mero o0pa3oBaHusl, yTBEPKICHHBIX MPUKa3oM MuHuUCTEpCTBa 00pa3oBaHus U
Hayku Poccutickoit @enepanuu ot 17 masg 2012 r. Ne 413, ¢ usMeHEHUIMHU,
BHECEHHBIMU TTpUKa3zaMu MUHHUCTEpCTBA 00pa3oBanus U Hayku Poccuiickoi
deneparun ot 29 aexadps 2014 . Ne 1645, ot 31 gexabps 2015 r. Ne 1578, ot 29
utonst 2017 r. Ne 613, ot 24 centsiops 2020 r. Ne 519, ot 11 nexabps 2020 1. Ne712,
ot 12 aBrycra 2022 r. Ne 732 (manee — ®I'OC COO).

- ¢ yuétoM (enepanbHOU paboyeit MporpaMMbl BOCITUTAHUS U KOHIIETIIIAN
npenojaBaHus yueOHOro npeaMera « Ajuredpa U Hayajia MaTeMaTHYeCKOTo
aHajau3a» B oOpa3zoBaTesbHBIX opranu3anusx Poccuiickoit denepanuu,
peaNn3yroNIMX OCHOBHBIE 00pa30BaTEIbHBIC TPOTPAMMBI.

VYyebnblii Kypc «AnreOpa U Hayajga MaT€MaTHUYECKOrO aHAJIN3a» SBISETCS
OJIHUM U3 HauboJjiee 3HAYMMBIX B MpOrpamMMe CpeaHero oOIiero oopa3oBaHWUS,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECTIeUnBaeT WHCTPYMEHTAIBHYIO 0a3y is
U3YyYEHHUs BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IpYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIIIICHUE OOYJaIOIINXCS Ha YPOBHE, HEOOXOIUMOM
JUTSE OCBOCHUS WHGOPMATUKH, OOIIECTBO3HAHNUS, UICTOPHUH, CIIOBECHOCTH U JIPYTHX
JUCUMIUIMH. B paMkax aaHHOTO y4eOHOro Kypca OOydaroIiuecs OBJIaJIeBalOT



YHUBEPCAIbHBIM SI3IKOM COBPEMEHHON HayKu, KoTopas (OpMyJIupyeT CBOU
JTOCTHKEHUSI B MaTEMaTUYECKO# opMme.

VYyebHblli Kypc anreOpsl M Havajl MaTeMaTHUYECKOro aHallh3a 3aKjia/IbIBaeT
OCHOBY JJI YCIICIIHOTO OBJAJCHUS 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
NOHUMAaHUsI OCHOBHBIX TEHJICHLIMHA pPa3BUTUS S3KOHOMUKHU U OOILIECTBEHHOM >KH3HHU,
MO3BOJISIET OPUEHTHPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMIIbIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh UX Ui JalbHEHIIero oopa3oBaHUs U B
NOBCEIHEBHOMN XU3HU. B TO ke Bpems OBiaJiecHHE aOCTPaKTHBIMU M JIOTHYECKHU
CTPOTMMHU KOHCTPYKLMSIMH ajreOpbl M MaTeMaTUYeCKOrOo aHajiu3a pPa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKAa3bIBaTh
YTBEPKIAECHUS C MOMOUIBI0 MHAYKIIMU U PACCYKIaTh NEAYKTUBHO, HUCIOJIb30BaTh
0000IIeHNe W KOHKPETH3alHMio, aO0CTparupoBaHUE M aHAJIOTHIO, (QopMmupyer
KpEaTUBHOE U KPUTUUECKOE MBILIUICHHE.

B xoxe u3ydyeHusi yuyeOHOro kypca «AinredOpa ¥ Hayajla MaTeMaTHYECKOIO
aHaJln3a» 00y4YaroIIuecs IMOJTY4aroT HOBBIM ONBIT PEIICHUs NPUKIAJHBIX 3ajad,
CaMOCTOATEJIBHOTO NOCTPOEHUSI MAaTEMAaTUYECKUX MOJEIEH PEANbHBIX CUTyaluH,
UHTEPHpPETallMd  IOJYyYCHHBIX  PEUICHWM, 3HAKOMATCA C  [pUMEepamu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEW B TMPUPOJIE, HAYKE U HCKYCCTBE, C
BBIAAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITHSIMHU U UX aBTOpaMH.

VY4eOHblil Kypc 001anaeT 3HAYMTEIbHBIM BOCHUTATENIbHBIM IOTEHIIHAJIOM,
KOTOpBIA peanu3yercss Kak uepe3 YydeOHbld MaTepuain, CHOCOOCTBYIOLIUMN
(OpMHpPOBAaHHIO HAYYHOI'O MHUPOBO33PEHMS, TaK M 4epe3 crneuuduky ydeOHOM
JEATCIIbBHOCTH, TpeOyromed MNpoAOKUTEIbHON KOHIICHTpAllud BHUMAaHUS,
CaMOCTOATEIbHOCTH, aKKYPAaTHOCTH U OTBETCTBEHHOCTH 32 MOJIyYeHHBINA pe3yJIbTaT.

B ocHoBe MeToanku 00yueHus anredpe 1 HauajaM MaTeMaTH4YeCKOro aHalln3a
JIEKUT ACSITEbHOCTHBIN NPUHIUI 00yYESHHUS.

B cTpykType yuebHOro Kypca «Anredpa 1 Hayaia MaTeMaTHYECKOT0 aHATIU3a»
BBIJICJICHBl  CIICAYIOIIME COAEpKATEIbHO-METOAUYeCKue JinHuM: «Yucna u
BbIYHCIICHUS», «DYyHKIUU U Tpadukn», «YpaBHEHHS U HepaBeHCTBa», «Hauama
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE
COJIEPKATEIIbHO-METOIMYECKUE JIMHUM HW3Y4arOTCsd Ha NPOTSHKEHWH JBYX JIET
oOy4eHUs Ha YPOBHE CPEHEro 00IIero 00pa3oBaHusl, ECTECTBEHHO JIOMOIHSS IPYT
Jpyra 1 MOCTENEHHO HACHIIIAsiICh HOBBIMHM TEMAMHU U pazaenamu. J[aHHbI yuyeOHbIN
KypC SBIISIETCS WHTETPaTHBHBIM, IOCKOJBbKY OOBEIUHSET B cebe coaepik aHHe
HECKOJIbKMX MaTeMaTHYeCKHX AUCLMIUINH, TaKMX Kak anredpa, TPUTOHOMETpHS,
MaTeMaTUYECKUI aHalIu3, TEOPUSI MHOXKECTB, MaTeMaTuyecKas Jjoruka u apyrue. [1o
Mepe TOro Kak oOyvaroliuecs OBJIaJeBaloT BcE Oojee IUPOKUM MaTeMaTHYECKUM
anmnapaTroM, y HUX IOCJEI0BATEIbHO (POPMUPYETCSI U COBEPILIEHCTBYETCS YMEHUE
CTPOUTh MAaTEMaTUYECKYI0 MOJENIb PEAIbHOW CHUTYyallMd, NPUMEHATH 3HaHUS,
MOJlyYE€HHBIE TMPHU H3YYEHHH Y4eOHOro Kypca, Ui PEIICHHS CaMOCTOSTENIBHO



c(OpMyJIMPOBAHHON MaTeMaTUYECKOW 3a/ayu, a 3aTEM HMHTEPIPETUPOBATH CBOMU
OTBET.

CopnepxxarenpHo-MeTOIMYeCKas: JUHMS «YUKcia W BBIYMCICHUS) 3aBEPIIACT
¢dbopMHpOBaHNE HABBIKOB MCMOJIb30BAHUS JACHCTBUTEIBHBIX UKCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOTO 001Iero oopazoBanusi. Ha ypoBHe cpeqHero o0riero
oOpasoBaHusi 0co0oe BHUMaHHE  yAensdercs  (OPMHPOBAHUIO  HABBIKOB
palMOHAIbHBIX BBIYMCICHUM, BKIIOYAIOMIMX B C€0sl MCIOJB30BAaHUE Pa3IMYHBIX
dopM 3amucu yHcna, yMEHHUE JeNaTh NPUKUJKY, BBINOJHATH MPHOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBBIE BBIpAXKEHHs, paboTaTh C MAaTEeMAaTUYECKUMU
KOHCTaHTaMH. 3HAaKOMbIE OOYy4YalOIIMMCS MHOXECTBA HATypajbHBIX, LEJbIX,
palMOHAJIbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIONOJHSIOTCA  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPACCMaTPUBAIOTCS
CBOMCTBEHHbIE €My cHeuu(pHUUEecKHe 3aJadyd W ONEepaluu: ICJCHHE Hallello,
ONEpUPOBAHUE OCTATKAMM HAa MHOXECTBE IEJIbIX 4YHUCel, OcoOble CBOMCTBA
palMOHAJIBHBIX U UPPALMOHAIBHBIX YHMCEN, apU(PMETUUECKUE OTNEpaIiM, a TAKXKe
U3BJICYCHUE KOPHS HATYpaJbHOM CTENEHW HAa MHOYKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HAKOMCTBY C BO3MOKHOCTSIMM WX MPUMEHEHHUS ISl PELICHHS Pa3IuYHbIX 3a7a4
(dbopmupyeTCcsl IpenCcTaBlIeHUe O €AMHCTBE MAaTEMAaTUKH KaK HayKH M €€ poJid B
NOCTPOECHUU MOJIEIEH pEeaJbHOTO MHUpA, MIMPOKO HCIOJIB3YIOTCA 0000IeHue |
KOHKpETH3aIHsl.

JIunus «YpaBHEHUS M HEPABEHCTBA» PEATU3YETCS HA MPOTSKEHUU BCErO
oOy4yeHHsT Ha YpPOBHE CpPEIHEro OOIIero oOpa3oBaHUs, MOCKOJBKY B KaXJIO0M
paznene IlporpaMmbl TpPEenyCMOTPEHO pEIIEHHWE COOTBETCTBYIOIIMX 3anad. B
pe3ynpTaTe OOy4arolUecsl OBJIAJCBAIOT PA3IMYHBIMU METOJAMU  PEIICHUs
palMoHaNbHbIX, HpPpalMOHAIbHBIX, IOKAa3aTEeNIbHbIX, JIOTApUPMHUUECKUX U
TPUTOHOMETPUUECKUX YpPAaBHEHMI, HEPABEHCTB M CHUCTEM, a Takxke 3ajady,
cojepkalux mapaMerpsl. lloydeHHbIEe yMEHHS IIMPOKO HCMOJIB3YIOTCA MpH
UCCIIEIOBaHUM (PYHKIUI C MOMOIIBIO MPOU3BOJHOM, MPU PELICHUH MPUKIATHBIX
3a]a4 W 3aJ]a4 Ha HaXOXKJEHHE HauOOJBIIMX M HaMMEHBIINX 3HAYeHUH ()YHKIIMH.
JanHast copepkarenbHasi JIMHUS BKIIOYAaeT B ce0sl Takke (OpMUPOBAHUE YMEHUMN
BBINIOJIHATh ~ pacy€Tsl MO  (opMysnaMm, MNpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPAIMOHATIBHBIX M TPUTOHOMETPHUYECKHX BBIPAKCHHM, a TaKkKe BBIPAKCHUH,
COJEpKaIIMX CTENEHU U Jiorapudmbl. braronaps u3zydeHuro anreOpanyeckoro
MaTepuasa IpOUCXOAUT JajbHeillee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIUICHAST 00yJarommxcsi, OPMUPYIOTCS HaBBIKU JCTYKTUBHBIX PacCYXICHUH,
paboTbl C CHUMBOJIbHBIMU (OpMamH, TMPEACTaBICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB M HEPABEHCTB. AJreOpa npeanaraeT 3QppeKTuBHbIC
UHCTPYMEHTBI [UIsI pPEIIEHUs MPaKTUUYECKHMX M €CTECTBEHHO-HAYYHBIX 3ajad,
HarJIsHO JEMOHCTPUPYET CBOM BO3MOXKHOCTHU KaK SI3bIKa HAYKH.



CopepxarenbHo-MeToauueckass JuHUA «DyHKIMM W TpaduKU» TECHO
NeperuieTaeTcs ¢ JAPYrMMH JIMHUSIMH Yy4e€OHOTO Kypca, MOCKOJIbKY B KaKOM-TO
CMBICIIE 337a€T MOCJIEI0OBATEILHOCTh U3YUEHUSI MaTepuaia. M3ydeHue cTerneHHowu,
MOKa3aTeIbHOM, IOTapU(PMUIECKON U TPUTOHOMETPUUYECKUX (DYHKIINH, NX CBOICTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU JJIS pelIeHus 3adad U3 JPYTHX Y4eOHBIX
MPEIMETOB U PEANbHOW U3HU TECHO CBS3aHO KaK ¢ MAaTEMAaTHYECKUM aHAJIU30M,
TaKk U C pEIIeHHEeM YypaBHEHMH U HepaBeHCTB. [Ipum 3TOM OoJbllIOE BHUMaHUE
ynensieTcs: pOpMHpPOBAHUIO YMEHUS BBIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXKIY
pa3IMYHBIMH BEJIMYMHAMH, HCCIENOBATh MOMY4YCHHbIE (DYHKIHMH, CTPOUTH UX
rpaduku. MaTepuai 3Toi coepKaTebHON JIMHUN HAIEJICH Ha pa3BUTHE YMECHHUH U
HABBIKOB, MO3BOJISIOIIMX BhIPAKaTh 3aBUCUMOCTH MEX/1y BEIMYNHAMU B PA3TMYHON
dbopme: aHanTUTHYECKOM, rpaduueckoil U cnoBecHOM. Ero u3yuenne cnocoOCTByeT
Pa3BUTHIO AJITOPUTMHYECKOTO MBINIJICHUS, CIIOCOOHOCTH K OOOOIICHUI0 U
KOHKPETU3aIUH, UCTIOJIb30BAHUIO aHATIOTUH.

CopnepxartenbHasg nuHUs «Havala MaTeMaTH4ecKOro aHajau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTHh KPYr KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYNHBIX OOYyYaIOIIUMCA, TaK KaK y HUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpadUKu CIOXKHBIX (YHKIUH, OMPEACNSITh HUX HAWOOJbIINE W HaUMEHBIINE
3HAYEHUA, BBIYMCIATH IUIOMAAu (PUryp U oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpPEHMsI IIpoleccoB. JlaHHas colep)KaresibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJENIEH peaJbHbIX CHUTYalUu,
MO3BOJISIET HAXOIUTh HAMITYYIlIEe PEIIEHUE B MPUKIIAIHBIX, B TOM YHCIIE COLUATBHO-
HPKOHOMHUYECKHUX, 3a/a4yax. 3HAKOMCTBO C OCHOBaMH MaTE€MaTHYECKOTO aHaJn3a
CIOCOOCTBYET Pa3BUTHIO a0CTPAKTHOTO, (hOPMaAJILHO-JIOTUYECKOTO U KPEATUBHOTO
MBIIUICHUS, (OPMUPOBAHUIO YMEHHM pacro3HaBaTh TMPOSBICHUS 3aKOHOB
MaTeMaTHKU B HayKe, TEXHUKE U HcKyccTBe. O0yyaronyecs y3HatoT O BbIJAIOLINXCS
pe3ynbTarax, MOJYYEHHBIX B XOJ€ pa3BUTUS MaTEMaTHKU KaK HAyKH, U 00 HX
aBTOpaXx.

CopepxarenpHO-MeTOANMYECKasl TUHUSA «MHOKECTBa U JIOTHKa» BKIIFOYAET B
ceOsl IJIEeMEHThl TEOpPUHM MHOXKECTB M MAaTEeMaTH4YEeCKOW JIOTMKH. TeopeTuko-
MHO>KECTBEHHBIE NPEJCTABICHUS IPOHU3BIBAIOT BECh KYypC LIIKOJIBHOW MaTEMATHKU
U TIpeasiaraloT HauOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIOIINNA BCE pa3eibl
MaTeMaTUKU M €€ NPWIOKEHUH, OHU CBA3BIBAIOT pa3Hble MaTeMaTHYECKUE
JUCLUMIUIMHBI W WX MPWIOKEHUs B efauHoe wnenoe. [loaTomy BaxxHO [JaTh
BO3MOXKHOCTh 00ydYaromiemycsi MOHHUMaTh TEOPETUKO-MHOKECTBEHHBIM SI3bIK
COBPEMEHHOW MAaTEMaTUKHU U HCIOJb30BATh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXXHbIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJIeAyeT MpU3HATh
CBOMCTBEHHYIO €W CTpPOTOCTh OOOCHOBAaHUM U CJEJOBAHUE OMNpPEACIEHHBIM
npaBuWiaM  MOCTPOCHMSI  JIOKa3aTeIbCTB.  3HAKOMCTBO  C  3JIEMEHTaMU
MaTEeMaTHUYECKON JIOTUKH CIIOCOOCTBYET PAa3BUTHUIO JIOTUYECKOTO MBILIUICHUS



00y4Jarommxcsi, MO3BOJIIET UM CTPOUTHh CBOU PACCYKJICHHSI Ha OCHOBE JIOTHUECKUX
npaBuil, GOPMUPYET HABBIKM KPUTUUYECKOTO MBIIIICHHS.

B yueGHOM Kypce «Anrebpa W Havalla MaTEMaTHUYECKOTO aHaJli3a
MPUCYTCTBYIOT OCHOBBI MAaTEMaTUYECKOTO MOJCIUPOBAHUS, KOTOPHIC MPU3BAHBI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTyalluid, HWCCIENOBaHMS JTHX MOJIeJied ¢ IIOMOIIBI0 ammapara aiareOpbl u
MaTeMaTHYECKOr0 aHajau3a, MHTEPHpETaIluy IOJYyYCeHHBIX pe3yJbTaToB. Takue
3a/1aHUsl BILUIETEHBI B KaXK/IbIN U3 pa3/iesioB MPOrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca LIMPOKO HCIOIb3YETCs JJIsl PEIICHUs] MPUKIAIHbIX 3anad. [Ipu
pPEIICHNM  pPEATbHBIX  MPAKTHYECKUX  3a7ad  OOydJaromiuecss  pa3BHBAIOT
HaOJII0/IaTeIbHOCTh, YMEHHE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
HCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETHU3UPOBATh  MPOOJIEMY.
JlesTtenpHOCTh 1O (OPMHUPOBAHWIO HABHIKOB PEIICHHWS] TPUKIAIHBIX 3a1ad
OpraHU3yeTCs B MPOIECCE U3YUCHUS BCEX TEM Yy4eOHOTo Kypca «Anredpa u Havasa
MAaTEMaTHYCCKOTO aHAIIN3a.

Ha wusyuenue ydeOHOro kypca «Anrebpa W Havajla MaTeMaTHYECKOTO
aHaiau3a» oTBoauTcs 272 vaca: B 10 xmacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 4aca B HEJIEINIO).

YYEBHO-METO/JINYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI U151 YYEHUKA

* Marematuka: anrebpa U Hauajla MaTeMaTHYECKOr0 aHaInu3a, FEOMETPHSL.
Anrebpa ¥ HayaJla MaTeMaTuueckoro ananusa, 10-11 knaccel/ Anumos II1LA.,
Komnsarun F0.M., TkaueBa M.B. u apyrue, AKIinoHepHO€E 00IIECTBO

«M3parenscTBO «IIpocBenieHne»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA
* MaTtemaTuka: anrebpa 1 Hayana MaTeMaTHYECKOTO aHAJIN3a, FeOMETPHSL.

Anrebpa ¥ HayaJla MaTeMaTuueckoro ananusa, 10-11 knaccel/ Anumos 1I1LA.,



Kossarnn 10.M., TkaueBa M.B. n apyrue, AKInOHEpHOE OOLIECTBO

«HBI[&TCJ'IBCTBO ((HpOCBeHICHI/Ie»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

MHTEPHET https://resh.edu.ru/collection/

I'eomeTpus siBisieTcs OJHUM U3 0a30BBIX KypCOB Ha YPOBHE CPEHETO OOILIETO
oOpa3oBaHMs, TaK KakK O0OECIEYMBACT BO3MOXHOCTh M3yUYEHUs JAMCLHUILINH
€CTECTBEHHO-HAYYHOW HAaINpPaBJIEHHOCTH W NPEIMETOB T'YMAaHHMTAPHOTO IIMKJIA.
[TockonbKy JOTHYECKOE MBILIEHUE, (DOPMUPYEMOE NMPU U3YYEHHH 00yJarOIUMUCS
NOHATUIHBIX OCHOB TI'E€OMETPHM, IPH JO0KA3aTEIbCTBE TEOPEM U IOCTPOCHUU
LEITOYKH JIOTHYECKUX YTBEPKICHNN IIPU PELICHUN T€OMETPUUYECKUX 33]1a4, YMEHUE
BBIJIBUTaTh U OINPOBEPraTb T'MIOTE3bl HEMOCPEICTBEHHO MCHOJB3YIOTCS MpHU
pELICHUH 33a4 €CTECTBEHHO-HAYYHOI'O LIMKJIA, B YACTHOCTH (PU3NYECKUX 3a]1a4.

[lens ocBoeHust mporpaMmMbl yueOHoro Kypcea «I'eomeTpus» Ha yriyOn€HHOM
YPOBHE — pa3BUTHE UHIUBUAYAIbHBIX CIIOCOOHOCTEN 00yUaroUMXcs MpU U3y4eHUN
reOMETpUH, KaK COCTaBJsAIOUIed mnpeaMeTHol obOmactu «MaremaTuka U
nHpopMaTHKa» yepe3 o0ecreueHrue BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BaHUs
0osee TIIyOOKMX T€OMETPUYECKUX 3HAHUN U ACHCTBUH, ClIeUU(PUUHBIX T€OMETPHH,
¥ HEOOXOIUMBIX JIJIs1 YCTIEITHOTO MPOo¢deCcCHOHATBHOTO 00pa30BaHusl, CBI3aHHOTO C
UCITOJIb30BAHUEM MAaTEMATUKH.

[TpuopureTHBIMH 33JauyaMu Kypca TE€OMETPUM Ha YIIIyOJEHHOM YpPOBHE,
PaCHIMPSAIONIMMH U YCUIIMBAIOIIUMHU Kypc 0a30BOT0 YPOBHS, SIBISIOTCS:

pacuIMpeHre NpeCcTaBiICHUsI O TEOMETPUU KaK YaCTH MUPOBOU KYJbTYpbl U
(dbopMHpOBaHKE OCO3HAHUS B3aMMOCBS3M T€OMETPUH C OKPYKAIOLIUM MHPOM;

(dopMupOBaHUE TMPEACTAaBICHUS O MPOCTPAHCTBEHHBIX (QUrypax Kak o
BAKHEUIINX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMNHUCHIBATh U H3Yy4aTh
pa3HbIe SBJICHUS OKPY>KAIOIIEro MUpa, 3HaHWE MOHATUIHOIO amnmapara o pa3iery
«CTtepeoMeTpusi» y4eOHOro Kypca reOMETpHUU;

¢bopMupoBaHHE€  yYMEHHUS ~ BIAJ€Th  OCHOBHBIMM  TIOHATHUAMU O
IPOCTPAHCTBEHHBIX (UTypaX M HMX OCHOBHBIMH CBOMCTBAaMH, 3HaHHE TEOPEM,
dbopMyn ¥ yMEHHE UX NPUMEHSTh, YMEHHMs JI0Ka3bIBaTh TEOPEMbl MU HAXOAMTH
HECTaHJapTHbHIE CIOCOOBI PEIICHUS 3a/1a4;

(dbopMUpOBaHHE YMEHUS paclio3HaBaTh HA YEPTEXKAX, MOJAEIAX U B PEAIbHOM
MUpE MHOTOTPaHHUKM M Tela BpalleHUs, KOHCTPYMPOBaTbh TIE€OMETPUYECKUE
MOJEIIH;



dbopMHUpoBaHUE MOHUMAHUS BO3MOMXHOCTH aKCMOMATHYECKOTO MOCTPOCHMS
MaTEMaTUYECKUX TeOpHuil, GOpMUpPOBaAHME MOHUMAHUS POJIM AKCMOMATHKHU IPHU
MPOBEICHUH PACCYKJICHUM;

dbopMupoBaHHE yMEHHS BIAJCTh METOJAaMHU J0Ka3aTebCTB M alTOPUTMOB
pelieHus, YMEHUsI X IPUMEHATD, POBOJIUTH I0Ka3aTeIbHbIC PACCYKICHUS B XO/I€
pelIeHUs] CTepEeOMETPUUECKUX 3aJlad U 3aJady C MPAKTUYECKUM COJIEP:KaHHUEM,
dbopMHpoBaHUE TPEACTABICHUS O HEOOXOAMMOCTH  JIOKa3aTeIbCTB  IPH
000CHOBaHUHY MaTEMAaTHYECKUX YTBEPXKIIEHUH U POJIM aKCUOMATHKHU B TIPOBECHUH
JIETYKTUBHBIX PacCyKICHUH;

pa3BUTHE M COBEPLICHCTBOBAHWE HWHTEJUIEKTyaJIbHBIX M  TBOPYECKHX
CIIOCOOHOCTEW 00y4YaromMXcs, MO3HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATEIbCKUX
YMEHUM, KpUTUYHOCTH MBIIUICHUS, HUHTEpECa K U3YUEHUIO TE€OMETPUU;

¢dopMupoBanre (yHKIIMOHATBLHOW TPaMOTHOCTH, PEJIEBAHTHON T€OMETPHUH:
YMEHUSL PACNO3HABATH MPOSBICHUS T'€OMETPUUYECKUX MOHATHH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX KU3HEHHBIX CUTYalUsIX U MPU U3YYEHUH IPYTUX
y4e€OHBIX TMPEAMETOB, TMPOSIBICHUS 3aBUCUMOCTEH M  3aKOHOMEPHOCTEM,
MOJICJIMPOBAHUSl PEAIbHbIX CHUTYyallMil, HCCIIEJOBaHUS IOCTPOECHHBIX MOJEIEH,
WHTEPHPETALNUN [TOTYYEHHBIX PE3YJIbTATOB.

OCHOBHBIMHU CO/IEpKATEIBPHBIMU JIMHUAMU y4eOHOTO Kypca «['eomerpus» B
10-11 «kmaccax sBisitoTcs:  «lIpsMble M IUIOCKOCTM B IPOCTPAHCTBE»,
«MHororpannuku», «Tema BpameHus», «BekTtoppl H  KOOpAWHATHl B
IIPOCTPAHCTBEY, «/[BIKEHUS B IPOCTPAHCTBE.

ChopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMETh OINEPUPOBATH
MOHATUSMUY», PEJIEBAHTHBIMU T'€OMETPUH HA YIIIyOJIEHHOM ypoBHE 00yueHus B 10—
11 kiaccax, OTHOCHUTCSI KO BCEM COJIEp)KaTeIbHBIM JIMHUSAM ydeOHOro Kypca, a
dbopMUpOBaHHE  JIOTUYECKMX YMEHHUH pacmpeaenseTrcss He TOJbKO IO
coJiep>KaTelIbHbIM JIMHUSM, HO M 10 rogam oOyuenus. Coaep:kanue oOpa3oBaHus,
COOTBETCTBYIOIIIEE MPEIMETHBIM pe3yibTaraMm ocBoeHus DenepanbHOl padoueit
IpOrpaMMbl, paclpeAeNéHHbIM MO rojaM OO0y4YeHHs, CTPYKTYpUpPOBAHO TaKUM
o0pa3oM, 4TOObI KO BCEM OCHOBHBIM, MPUHIIMITHAIIBHBIM BOIPOCaM O0yUaroIIuecs
oOpamiaiuch HEOAHOKpPAaTHO. TO  TMO3BOJSET OpPraHu30BaTh  OBJIAJCHUE
r€OMETPUUYECKUMHU MOHATHUAMH M HABBIKAMU MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOJIEHNEM MPUHIINAIA TPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYATh B OOIIYIO
CUCTEMY I'€OMETPUUYECKUX MPECTABICHUN 00ydYarolUXCsl, paclIupss U yriayOouss
e€, 00pa3ys MPOYHbIE MHOKECTBEHHbIE CBSI3H.

[lepexos K M3y4EeHUIO TEOMETPUH Ha YIiIyOIEHHOM YPOBHE MO3BOJISAET:

co3maTh  ychmoBus i auddepeHuHanuu  O0OydeHHs, MOCTPOCHUS
WHIUBUIYAIbHBIX ~ 00pa3oBaTelIbHBIX MporpamMMm, OOeclneyuTh yriayOJaeHHoe
U3y4eHHE T€OMETPUHU KaK COCTaBIISIIONIEeH yueOHOoro npenmera «MarteMaTukay;



MOJITOTOBUTh OOYYalONIMXCA K MPOJOJDKCHHIO H3yUeHUS MaTeMaTHKH C
ya€ToM BbIOOpa Oyayuied mpodeccun, obecrieurBas MPEEMCTBEHHOCTbh MEXKIY
o01muM 1 poecCHOHATBHBIM 00pa30BaHUEM.

Ha wu3yuyenue yueOHOro kypca «l'eoMmerpusi» Ha YIIyOJIEHHOM YpOBHE
orBoauTcs 204 yaca: B 10 ximacce — 102 gaca (3 gaca B Henenmio), B 11 kimacce — 102
yaca (3 yaca B HEJICIIIO).

YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* MaTtemaTuka: anrebpa ¥ Hayajia MaTeMaTHYECKOTO aHalln3a, TEOMETPHUS.
['eometpus, 10-11 knaccel/ byty3os B.®., [Ipaconos B.B. noxa penakiueit

CaI[OBHI/ILIeFO BA, AKIII/IOHepHOG 06I[I€CTBO ((I/IBI[EITGJIBCTBO ((HpOCBeIHeHI/Ie»

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://resh.edu.ru/collection/

YyeOHslii Kypc «BeposiTHOCTB M CTATHUCTHKA» YIrIyOJEHHOTO YpPOBHS
ABJIETCSl TPOJOJDKEHHEM W Pa3BUTHUEM OJHOMMEHHOrO y4eOHOro Kypca
yrayOn€HHOTO YPOBHS Ha YPOBHE CpeaHero ooimiero oopazoBanus. Y4eOHbIN Kypc
npeaHa3HayeH it (GOpMUPOBaHUS y 0OYyYAIOIIUXCS CTATUCTUUECKOM KYJIbTYphl U
MTOHMMAHMS POJIM TEOPUU BEPOSATHOCTEW KaK MAaTEMAaTHUYECKOTO MHCTPYMEHTA IS
W3YUYEHUs CIyYalHBIX COOBITHM, BEIWYMH U TporieccoB. Ilpu u3yueHum Kypca
oOoramaroTcsi MPEACTaBIECHUS OOydyaloluXcs O METOoJaX HCCIeIOBaHUs
U3MEHYMBOTO MHUpPA, pa3BUBACTCsl IOHMMaHUWE 3HAYUMOCTH U  OOLIHOCTH
MAaTeMaTHYECKUX METOJOB ITO3HAHUSA KaK HEOTBEMJIEMOM YacTH COBPEMEHHOIO
€CTECTBEHHO-HAYYHOI'0O MUPOBO33PEHHS.



Copepxanue y4eOHOro Kypca HalpaBiI€HO Ha 3aKperjieHue 3HaHW,
MOJIYYEHHBIX MPU U3YyYEHUU Kypca Ha YPOBHE OCHOBHOTO 00I1Iero oOpa3oBaHus, U
Ha pa3BUTHE MPEACTABICHUN O CIyYalHBIX BEIMYMHAX U B3aUMOCBS3SIX MEXKIY
HUMH Ha BaXKHBIX MPHUMEpPaX, CIOKEThI KOTOPBIX MOUYEPIHYTHI U3 OKPYKAIOIIETO
mupa. B pesynbrare y o0ydarommxcs 10KHO chOPMUPOBATHCS MPEICTABICHUE O
HanOoJiee yOTpeOUTEIbHBIX U OOIIUX MaTEMAaTUUYECKUX MOJIETISX, UCIIOJIb3yEMbIX
JUTSI OTTCAHUS aHTPOIIOMETPUYECKUX U JleMOrpaUyeCKUX BEJIMYUH, TOTPEITHOCTEN
B Pa3IMYHBIC POJAa U3MEPEHUSX, NITUTEIBHOCTH 0€30TKAa3HOM pabOThl TEXHUUYECKHUX
YCTPOMCTB, XapaKTEePUCTUK MACCOBBIX SIBJICHUI U MPOIECCOB B 00IIECTBE. Y YCOHBI
Kypc sBisieTcss 0a30il s OCBOEHHSI BEPOSATHOCTHO-CTATHCTHUYECKHX METOMOB,
HEOOXOIUMBIX CHEIUAINCTAM HE TOJIbKO MHKEHEPHBIX CHEIMAIbHOCTEN, HO TaKXKe
COLIMAJIBHBIX U TICUXOJOTUYECKUX, ITOCKOJIBKY COBPEMEHHBIE OOLIECTBEHHbBIE HAYKH
B 3HAYUTEIIbHOM Mepe UCHOJB3YIOT ammapaT aHaiu3a OOJbIIUX JIaHHBIX.
[leHTpanbHyl0 4YacTh y4eOHOTO Kypca 3aHMMAaeT OOCYKJIECHHE 3aKOHA OOJBIINX
yucen — (PyHIaMEHTaJIbHOTO 3aKOHA MPUPOJbI, HMEIOIIET0 MaTeMaTHYECKYIO
dbopmanuzanuio.

B cooTBeTcTBUM C yKa3aHHBIMHU LEJISIMH B CTPYKType yueOHOro Kypca
«BepoATHOCTh M CTAaTUCTUKA» Ha YrayOJEHHOM YpOBHE BBIJCJIECHBI OCHOBHBIE
coziepkaresbuble TMHUM: «CiayyaliHble cOOBITHS U BeposITHOCTU» U «CiyyaliHble
BEJIMYMHBI U 3aKOH OOJIBIIIUX YHUCEID.

[ToMuMO OCHOBHBIX JTUHUN B y4€OHBIN KypC BKJIIOYEHBI 3JIEMEHTHI TEOPHUHU
rpapoB U TEOPUM MHOXKECTB, HEOOXOAUMBIE Il TOJHOIIEHHOTO OCBOEHUS
MaTepuana JaHHOTO Y4eOHOTrO Kypca M CMEXHBIX MaTEMaTHYECKUX Y4YEOHBIX
KYPCOB.

Coneprxanue muHnM «CiydaiiHble COOBITHS U BEPOSITHOCTUY CITY>KUT OCHOBOM
Uit opMUpOBaHUS TPEJACTABICHUN O PACIPEICICHUH BEPOSTHOCTEH MEXIY
3HAYEHMSIMH CIIyYalHBIX BEJIMYMH. BaXkHyt0 4acTh B 3TOW COAEPKATEIbHON JIMHUU
3aHMMAeT HW3YYEHUE T'€OMETPUYECKOr0 M OMHOMHAJIBHOIO pACIpPENCICHUN |
3HAKOMCTBO C UX HEMNPEPHIBHBIMH AHAJIOTaMU — MOKAa3aTEJIbHBIM MU HOPMaJIbHBIM
pacnpeneneHUsIMU.

TeMbl, CBSI3aHHBIE C HENPEPHIBHBIMU CIIyYalHbBIMA BEJIMYMHAMU H
pacnpeneneHus IMA, aKUEHTUPYIOT BHHMaHUE OOYYalolMXCS Ha OMNHCAaHUM U
W3YYEHUU CIyYalHbIX SIBJIEHUW C MOMOILBIO HENpEpbIBHBIX (pyHKIMI. OCHOBHOE
BHUMAaHUE YAEISAETCA MOKa3aTeJIbHOMY U HOPMaJIbHOMY PaclpeAeeHUsIM.

B ydyeOHOM Kypce mpeaycMaTpuBaeTCsi 03HAKOMUTEIIBHOE M3Y4YEHHE CBSI3U
MEXIYy CIy4yalHbIMM BEJIMYMHAMHU U OINKHCAHHE OTOM CBSI3M C MOMOIIBIO
kod(pduleHTa KOpPpeNslMd U €ro BBHIOOPOYHOTO aHajiora. OTU DJIEMEHTHI
coJlep KaHMs pa3BUBAIOT TeMy «JluarpaMMbl paccerMBaHUs», U3yUYEHHYIO Ha YPOBHE
OCHOBHOTO 00111ero 00pa30BaHUs, 1 BO MHOTOM OMMPAIOTCS HA CBEJIEHUS U3 KYypCOB
anreOpbl U TEOMETPHH.



Emé€ omuH 2JIeMEHT  CcOAEp)KaHWs, KOTOPBIM  Ipe[JlaraeTcs  Ha
O3HAKOMHUTEJIBHOM YpPOBHE — IIOCJIEA0BATEIBHOCTh CIyYalHbIX HE3aBHCHUMBIX
COOBITUH, HACTYNAIOIIKX B €AUHUILY BpeMeHU. O3HaAKOMIIEHUE C PACIIpPEEICHUEM
BEPOSITHOCTEM KOJIMYECTBA TAaKUX COOBITUH HOCUT PAa3BUBAIOIIMI XapakTep M
SIBIISIETCSl aKTyaJlbHBIM ISl OyAylIMX aOWTypHUEHTOB, MOCTYMAIOIINX HA yueOHbIC
CHELIMATIBHOCTH, CBSI3aHHbIE C OOIIECTBEHHBIMM HAayKaMH, IICUXOJIOTUEH W
YIPABJICHUEM.

Ha uzyuyenue yaeGHOro Kypca «BeposTHOCTb M CTaTUCTHKAY» Ha YriyOJIeHHOM
ypoBHe oTBoauTcs 68 yacoB: B 10 kiacce — 34 yaca (1 yac B Hepento), B 11 kiacce

— 34 ygaca (1 gac B HeeIMIO).
YUYEBHO-METOAUYECKOE OBECIIEYEHHUE

OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Kopsinos A.I'., Haagexxkuna H.B. DnemMeHThl TeOpUM BEpOATHOCTEN

I'mypman B.E. Teopust BepoATHOCTEN U MaTeMaTUYECKasi CTATUCTUKA
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