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IHOACHUTEJIBHAA 3AIINCKA

PaGouass mporpamma ydeOHOro Kypca «Anrebpa W Hadajla MaTeMaTHYECKOTO aHAIIM3a»
6azoBoro ypoBHs s oOydatomuxcst 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTEeIBHOIO CTaHIapTa cpeaHero oOmiero oOpa3oBaHUs, C y4ETOM
COBPEMEHHBIX MHUPOBBIX TpPEOOBaHMIA, MPEIBSIBIAEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHUIO, H
TPaTUIMA POCCHICKOrO oOpa3oBaHus. Peanmu3anus mnporpaMmbl 0O0ecCleYMBaeT OBJAJICHUE
KIIFOYCBBIMU KOMIICTCHUOUAMU, COCTABJIAIOINMMU OCHOBY IJII CaMOPA3BUTHA W HCIPCPBIBHOI'O
0o0pa3oBaHusi, IEIOCTHOCTh OOMIEKYJIbTYPHOTO, JUYHOCTHOTO W II03HABATEIHHOTO PA3BUTHUS
JTUYHOCTH 00YJarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadama MaTEMaTHYECKOrO aHajdu3a» SBISETCS OJHUM M3 HaumOosiee
3HAYUMBIX B TPOrpaMMe CTapIIei MIKOJbI, MOCKOJbKY, C OJHOW CTOPOHBI, OH 0OOECIeYrBaECT
WHCTPYMEHTAJIbHYIO 0a3y JJIsl U3YUEHUS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C IPYrOi CTOPOHBI,
dbopMupyeT joruueckoe U aOCTPAKTHOE MBIIIJICHUE y4allUXCs Ha YpOBHE, HEOOXOIUMOM st
OCBOCHUS KypCOB MH(OPMATHUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH. B pamkax maHHOTO
Kypca yuyaliuecs OBJAJI€BAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HAayKH, KOTOpas
dbopMyIupyeT CBOU JOCTIKEHUSI B MAaTEMaTHYECKOH (hopme.

Kypc anreOpsl u Hagan MaTeMaTU4eCKOrO aHalIM3a 3aKJIaJbIBAET OCHOBY JUISl YCIEIIHOTO
OBJIQ/ICHUS 3aKOHAMU (DU3UKH, XUMHH, OMOJIOTHH, TOHUMAHUSI OCHOBHBIX TEHACHIIUI YKOHOMHKH U
00I11eCTBEHHOM KM3HHU, ITO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIM(PPOBBIX ¥ KOMIIBIOTEPHBIX
TEXHOJIOTMSX, YBEPEHHO MCIOJIb30BaTh UX B IOBCEAHEBHOM XU3HHU. B TOXe BpeMs OBIIaJicHUE
aOCTPaKTHBIMU M JIOTMYECKH CTPOIMMM MAaTeMaTHYEeCKUMHU KOHCTPYKLHUSMH pa3BUBAeT yMEHHE
HaXOJHUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH HCTUHHOCTD YTBEPKIECHHUS, UCIIOIb30BaTh 0000IIEHIE
U KOHKpETH3alluio, a0CTparupoBaHHE M aHAJIOTHIO, (OPMHUPYET KpEaTHMBHOE W KPUTHYECKOE
MbllIUIEHHE. B Xoze m3ydeHus anreOpbl M Hayall MaTEMAaTUYECKOrO aHaliM3a B CTapllei IKoJe
y4daluecs MoJly4aroT HOBBIM OIBIT PELICHUs NMPUKIAAHBIX 3aa4, CAMOCTOATEIBHOIO IIOCTPOSHUS
MaTEMaTUYeCKUX MOJENEeH pealbHbIX CHTyallud W WHTEPHPETALMH IOJYyYEHHBIX PpELICHUH,
3HAKOMSATCS C IPUMEPAMHU MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEMN B IIPUPOE, HAYKE U B UCKYCCTBE, C
BBIJJAIOLMMUCS MATEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPaMH.

Kpr 06ﬂanaeT 3HAYUTCJIIbHBIM BOCIIMTATCIIBHBIM ITOTCHIIMAJIOM, KOTOpBIfI PCATN3YCTCA KaK
yepe3 y4eOHBIM MaTepua, CoCOOCTBYIOIMNN (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK U
yepe3 crnenupuKky yY4eOHOW MeSITeNbHOCTH, TPEOYIOMIeH CaMOCTOSTEIbHOCTH, aKKypaTHOCTH,
MPOJOIHKUTEIFHOM KOHIIEHTPAIIM BHUMAHUS ¥ OTBETCTBEHHOCTH 32 TIOJMyYEHHBIN pe3ysbTar.

B ocnHoBe Mmeroauku 06y‘-ICHI/IH anre6pe N HadajJlaM MaTeéMaTU4dYCCKOI'0 aHalin3a JIC)KHT
eI TEIbHOCTHBIN IMPpUHIHUIT 06y‘{CHI/IH.

CrpykTypa Kypca «AnreOpa U Havajga MaTeMaTUYECKOr0 aHajln3a» BKIIIOYAET CIIETYyIOIIUe
coJlepKaTebHO-METOAMYeCcKe JHUHUU: «Yucna W BeUUCIEHUs», «DyHKUMU U Tpadukmny,
«YpaBHEHUS U HEpaBeHCTBay, «Hadana MmaTemMaTH4ecKkoro anaiusay, « MHOKecTBa U JIorTuka». Bee
OCHOBHBIE COJIepKaTeIbHO-METOANYECKHE TUHIUHN U3Yy4alOTCsl Ha MPOTSIYKEHUU JABYX JIET 00yUEeHHUSI

R CTApNIel MKone ecTeCTREHHO NONONHSS APYT APYra U IOCTENEHHO HACHIIAsCh HOBBIMU TEMAaMHU
%6%@? CpJ1A€TCS MHTE PATHBHBIM, [IOCKOJIbKY o0BbenHseT B cede cofepKaHme
(grcuummy: anredpa, TPUTOHOMETPUS, MATEeMAaTUISCKUI aHATu3,
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CTPOUTH MATEMAaTUYECKYIO MOJIENIb PEAJIbHOM CUTYyallul, IPUMEHSTh 3HAHUS, IIOJy4EHHbIE B Kypce
«Anrebpa M Hayaja MareMaTM4YeCKOro  aHajuu3a», s PELIeHHs  CaMOCTOSTENIbHO
cOpMYITMPOBAHHOW MaTEeMAaTUYECKOM 3aJayd, a 3aTeM HWHTEPHPETHPOBATH IOJyYCHHBIN
pe3ynbTar.

ConeprkaTenbHO-MeTOAMYeCKast JTHHUAS «UKcaa U BBIYUCICHHS» 3aBepliaeT (OPMHPOBAHUE
HABBIKOB MCIIOJIB30BAHUS JICHCTBUTEIBHBIX YHCEN, KOTOpOEe OBUIO HAa4YaTO B OCHOBHOW mikosie. B
CTapuiell MIKoje 0co0oe BHUMaHHE yaensercs (OpPMUPOBAHHIO TPOYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKITIOYAIOIINX B CE0s MCTIOIH30BAHUE PAIMYHBIX (POPM 3arucH IEHCTBUTEILHOTO YHCIIA,
YMEHHUE paIlMOHAILHO BBIMOJHATH JEHCTBUS C HUMH, JeNaTh NMPUKHIKY, OLICHUBATh PE3yibTar.
OOyygaronuecss TOJMy4YalOT HABBIKM TMPUOTMKEHHBIX BBIYMCICHUN, BBITOJHEHUS JIEHCTBUH C
YHCIIaMH, 3allMCaHHBIMH B CTaHIApTHOW (opMe, UCIOIB30BaHUS MATEMaTHYECKUX KOHCTAHT,
OIICHUBAHMSI YUCIIOBBIX BBIPAKCHHIA.

JIuaus «YpaBHEHUS U HEPABEHCTBA» pPEATU3YETCsl Ha MPOTSIKEHUM BCEro OOy4YeHHs B
CTapLICl MIKOJIe, IOCKOJIBKY B KaXJOM pa3lelle MporpamMmbl IPEAYCMOTPEHO PpELICHHE
COOTBETCTBYIOIIMX 3a7ad. O0ydaromuecs OBIaeBal0T Pa3INYHbBIMU METOJAMH PELICHUS LEIbIX,
paLMOHATIBHBIX, UPPALMOHAIbHBIX, T0KA3aTENbHBIX, JOrapUPMUUECKUX U TPUTOHOMETPUUYECKUX
YPaBHEHUI, HEPABEHCTB U UX CUCTEM. IlorydeHHbIE yMEHUS HUCIIOIB3YIOTCS IIPU UCCIEAOBAHUHU
(GyHKUIUH C MOMOILBIO MPOM3BOJHON, PEIICHUMH MPHUKJIAAHBIX 3a7ad M 3aJad Ha HaxXOXJAECHUE
HanOOJBIINX ¥ HAMMEHBIINX 3HaUYeHWH (QyHKIWHU. JlaHHAs comepkaTenbHas JIMHUS BKIIOYAET B
ce0s Takxke (popMHUpPOBaHNE YMEHUH BBIMOIHATE PACUETHI 110 PopMysaM, IpeoOpa3oBaHus LETIbIX,
PalMOHAIBHBIX, UPPALUOHAIBHBIX U TPUIOHOMETPUYECKUX BBIPAKCHUH, a TaKK€ BBIPAKCHUU,
coJepXkalux cTeneHu U Jorapudmel. braronaps wu3ydeHuio anredpandyeckoro marepuaia
MPOUCXOJUT JalIbHEHIIIee pa3BUTHE AITOPUTMUYECKOTO0 UM aOCTPAKTHOIO MBIIUIEHUS Yydalluxcs,
(bopMHpYIOTCS HAaBBIKM JIEAYKTUBHBIX pacCyKICHHMH, paboThl C CHUMBOJBHBIMH (hopMamH,
MPEJICTaBICHNUs] 3aKOHOMEPHOCTEM U 3aBUCHUMOCTEH B BHJIE PaBEHCTB M HEpaBeHCTB. AnreOpa
npezuiaraet 3(pQeKTUBHbIC HHCTPYMEHTHI JUISl PELICHUs MPAKTHUECKUX U €CTECTBEHHO-HAYUHBIX
3a/1a4, HarJIAIHO IEMOHCTPUPYET CBOU BO3MOYKHOCTH KaK SI3bIKA HAYKH.

CopepxarenbHo-MeTonnyeckass JuHUS «DyHKIMM U TpaduKU» TECHO NEperyieTaeTcs C
JIPYTMMHU JIMHUSIMU Kypca, OCKOJIBbKY B KAKOM-TO CMBICIIE 3a/1a€T MOCIEA0BATEIbHOCTh U3yUEHUS
marepuaia. M3ydyeHue CTeneHHOM, MOoKa3aTeslbHON, Jorapu(Muyeckol U TPUTOHOMETPUUECKUX
(GyHKIMHI, UX CBOMCTB M IpaUKOB, MCIOJIb30BaHUWE (DYHKIMN U pemieHus 3aaad U3 APYrux
y4eOHBIX PEAMETOB U PEANBbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTHYeCKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUM U HepaBeHCTB. [Ipu sTom Gosbiioe BHUMaHME yaenseTcs: (popMHUpPOBaHUIO
yYMEHUS BbIpaXaTb (OPMYJIaMu 3aBUCHUMOCTH MEXAY Pa3IMYHBIMH BEIMYMHAMHU, HMCCIIEOBAThH
MOJIy4YeHHbIe QYHKIUH, CTPOUTH UX Ipaduku. Martepua 3Toil cosiep:kaTelbHON IMHUY HalleJIeH Ha
pa3BUTHE YMEHUN M HaBBIKOB, NO3BOJIAIOIIMX BbIpaXKaTh 3aBUCHUMOCTH MEXAY BEJIMYMHAMH B
paznuyHON (hopme: aHAIUTUYECKOW, rpaduyueckoi W ciaoBecHOM. Ero m3ydeHume cmocoOCTByeT
Pa3sBUTHIO AITOPUTMUYECKOIO MBIIUICHUS, CIOCOOHOCTH K OOOOIIEHHIO M KOHKpETH3alluu,
HCITOJIb30BAaHNIO aHAJIOTHH.

CopnepxarenpHas nuHMs «Hadama mMaTeMaTndeckoro a”ajin3a» IMO3BOJIET CYHIECTBEHHO
pacuIMpUTh KPYr Kak MaTeMaTHYECKUX, TaK U MPUKJIAJHBIX 3a/1a4, JOCTYIHBIX 00y4Jaroummes, y
KOTOPBIX MOSIBJISIETCS BO3MOXHOCTh HCCIIEIOBATh U CTPOUTH rpa@uku QyHKUUH, ONpeaensiTh UX
HauOOJIbIINE ¥ HAaMMEHBIINE 3HAUEHUs], BBIYUCIATH IUIOMAAN GUryp U 0OBEMBI Tel, HAXOIUTh
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3HaKOMCTBO C OCHOB U MaTEMaATHUUYCCKPI'O aHaJInu3a CHOCOGCTByeT pa3BHTHIO aGCTpaKTHOFO,
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NPOSIBJIICHUS] 3aKOHOB MAaTeMaTHKW B HayKe, TEXHUKE M HCKyccTBe. OOyuarommecss y3HAIOT O
BBIJIAIOIIMXCSl pe3ysibTaTax, NOJYyYEHHBIX B XOJ€ pa3BUTHs MaTEMATUKU KaK HAyKH, U UX aBTOpax.

CO,Hep)KaTeJ'IBHO-MeTO,Z[I/I‘IeCKaSI JmuHAsA «MHOKECTBA M JIOTHKa» B OCHOBHOM IIOCBAIICHA
9JICMCHTaAM TCOPHUHU MHOKCCTB. TCOpCTI/IKO-MHO)KeCTBeHHbIe MMpCACTABJICHUSA MPOHU3BIBAIOT BECh
KypcC IIKOJIbHOM MaTeMaTUKH U npeajiararoT Hauboee YHI/IBepC&HBHHﬁ SA3BIK, O6T>C,HHH$IIOH.[Hﬁ BCC
pa3aciibl MAaTCMAaTUKH U eé HpHHO)KCHI/IfI, OHHU CBA3LIBAIOT PA3HbIC MATCMATUUCCKHUEC JUCHUIIJIMHBI B
CAUHOC IICJIOC. HOBTOMY BaXXHO JaTb BO3MOXHOCTb IHOKOJIbBHUKY IIOHHUMATb TCOPCTHUKO-
MHOKECTBEHHBIN SI3BIK COBpeMeHHOﬁ MAaTCMAaTUKHU U HUCIOJIB30BATh €TI0 AJId BbBIPAKCHHA CBOUX
MBICJIEHU.

B kypce «Anrebpa u Hayajga MaTeMaTH4YeCKOrO aHaIW3a» MPUCYTCTBYIOT TAK)KE OCHOBBI
MaTeMaTHYECKOTO MOJICIIMPOBAHUS, KOTOpBIE TPU3BaHBI C(HOPMHUPOBATH HABBIKH IOCTPOCHHUS
MoJieNiell peabHbIX CUTYallud, UCCIIEOBAHUS 3THX MOJEJIEH C MOMOILBIO ammapara ajareopsl U
MaTeMaTHYECKOTO aHAIN3a M MHTEPIPETALNHU MOTYICHHBIX PE3YIbTAaTOB. Takue 3aqaHust BIUICTCHBI
B KQX/IbIM M3 pa3/esioB IPOrpaMMbl, IOCKOJIBKY BECh MaTepHall Kypca IUPOKO UCIONIb3YyeTCs JUis
peleHus NpUKIaaHbIX 3a71a4. [Ipy permennn peanbHbIX MPAKTUYECKHUX 3a/a4 YUalIuecs pa3BUBAIOT
HaOJII0AaTeNbHOCTh, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIOIb30BAThH
aHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATh MpodiemMy. JleaTenbHOCTb 110 (POPMUPOBAHUIO HABBIKOB
pelleHns MPUKIaTIHbIX 3a/a4 OPraHU3yeTcsl B MpOLecCe M3yYeHUs BCEX TeM Kypca «Anredpa u
Hayvaja MaTeMaTHYECKOTO aHAIIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM Iu1aHe Ha M3yuyeHHe Kypca anreOpbl U Hadal MaTeMaTH4YeCKOro aHanu3a Ha 0a30BOM
ypoBHE OTBOAMTCS 3 yaca B Hezenmo B 11 kiacce, Bcero 3a jBa roga ooyuenust — 102 4.
COAEPXAHUME YYEBHOI'O KYPCA
11 KJIACC

Yucsia 1 BBIYHCIEHUS

HarypanbsHsle u nensie yncina. [Ipu3Haky JenMMOCTH HEbIX YHUCElL.

CreneHb ¢ pallMOHAIBHBIM TTOKa3aTeneM. CBOWCTBA CTEIIECHH.

Jlorapudm uncna. JleciTUUHbIE U HATypaJbHbIE JIOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA
IIpeoOpa3oBanue BeIpaXEHUN, COAECPIKAIINX JIOTAPU (MBI

Hp606p8.30BaHI/IC BLIpaH(eHHﬁ, COACPpIKAINX CTCIICHU C pallMOHAJIbHBIM ITOKA3aTCJIICM.
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3JIEKTPOHHOW NMOAMUCHIO
ITokazaTenbHbIE ypaBHEHHS U HEPABEHCTBA.




Jlorapudmuueckre ypaBHEHHS] 1 HEPAaBEHCTBA.

Cucrembl JTUHEWHBIX ypaBHEHMU. PerieHue mpUKIAAHBIX 3a/ad C MOMOIIbIO CUCTEMBI
JIMHEWHBIX YpaBHEHUH.

Cucremsl u COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHHfI U HCPABCHCTB.

HpI/IMeHeHI/Ie ypaBHeHPIﬁ, CUCTCM M HCPABCHCTB K PCHICHHUIO MATCMATHUYCCKUX 3aJda4d U
3aJia4 U3 Pa3JIMIHbIX obnacreit HAaYKHU U peaﬂBHOﬁ KH3HHU.

DOyHKkuuH U rpaguKu

Oynkmus.  [lepuogmyeckne  pyaxmum.  [IpomMexyTkn  MOHOTOHHOCTH — (DYHKITHH.
Maxkcumymbl ¥ MUHUMYMBI QyHKIMU. HaumOonbiee u HawmMeHblIee 3HaueHHEe (YHKIMHA Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaUKH.

IToka3zarenbHas u orapudmudeckas GyHKIMH, UX CBOUCTBA U IpapUKH.

Hcnonb3oBanue rpadukoB GyHKIUN A peLICHUS] YPAaBHEHUM U TMHEWHBIX CUCTEM.

Ucnons3zoBanne rpagukoB (GyHKIMA I MCCIEIOBAHUS MPOIIECCOB M 3aBHUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPHU PEIICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEAMETOB U peaTbHON KHU3HU.

Havaja maTeMaTH4eCKOIo aHAJIHM3a
HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB /IS pEIlIeHUs] HEPABEHCTB.
ITpousBonnas ¢pynkuuu. ['eomerprueckuii 1 GU3NIECKUN CMBICI TIPOU3BOIHOM.

[Tpou3BosHbIe 371eMEHTApHBIX (QYHKUIUH. DOpMyIbl HAXO0XKJIECHHUS MPOU3BOIHONH CYMMBI,
MPOU3BEACHUS M YACTHOTO (DYHKIIMH.

[TpumeHeHne TPON3BOAHON K UCCIIETOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTH U OKCTPEMYMBEI.
Haxosxenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HaYeHUsT (DYHKIIMHM Ha OTPE3KeE.

HpI/IMeHeHI/Ie HpOI/ISBO}IHOﬁ JJI1 HaXOXACHHUA HaWIydlIero pemcHud B IMPUKIAIHBIX
3aZiaqax, JJisl OpCACICHUA CKOPOCTH Ipouecca, 3aIaHHOTO (I)OpMYJ'IOﬁ HJIn Fpa(I)I/IKOM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.
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IIVIAHUPYEMBIE PE3YJIbTATBI

OcBoenue ydyeOHOro mnpeaMera «MarTemaTHKa» IOJDKHO OOeCreunBaTh TOCTHIKCHHE Ha
YpOBHE CpemHero ooOmero o0pa3oBaHUS CIEIYIOIIMX JMYHOCTHBIX, METaNpeIMETHBIX U
IpeIMETHBIX 00pPa30BaTEIbHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JInaHOCTHBIE pe3yabTaThl OCBOCHMS MPOTrpamMMbl ydyeOHOro mpenMera «MaremaTuka»
XapaKTepU3YIOTCS:

I'paxxiaHCcKO€ BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO  TPAXKIAHCKOM MO3UIUU  OOy4aromierocsi Kak AaKTUBHOTO U
OTBETCTBEHHOI'O WIEHAa POCCHUHCKOrO OOIIECTBA, MPEACTABICHHUEM O MAaTeMaTUYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUST PA3JIUYHBIX CTPYKTYp, SBJICHUN, TMPOLEAYp TPakTaHCKOro oOO0IIecTBa
(BBIOOpBI, OMpOCHI W Tp.), YMEHHEM B3aUMOJAEWCTBOBAaTh C COLMAJIbHBIMU HMHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

ITaTpuoTHYECKOE BOCIUTAHUE:

c(OpPMUPOBAHHOCTBHIO POCCUMCKON T'Pak1aHCKON MJIEHTUYHOCTH, YBAYKEHUS K MPOILJIOMY U
HACTOSIIIEMY POCCUICKOW MaTeMaTUKH, LICHHOCTHBIM OTHOILIEHHEM K JIOCTHKEHUSIM POCCHUHCKHUX
MaTeMaTUKOB W POCCHUIMCKONM MATEeMaTUYECKON IIKOJbI, K MCHOJIb30BAHUIO 3THX JIOCTHKEHUHN B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCITUTAHUS:

OCO3HAaHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapona; c(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHWSI, ITUYECKOTO TOBEACHUS, CBSI3aHHOTO C MPAKTUYECCKUM MPUMEHEHUEM
JOCTH)KEHUI HAyKH W JIEATCILHOCTHIO YYEHOTO; OCO3HAHHUEM JIMYHOTO BKJAJa B IMOCTPOCHHUE
YCTOHYHBOTO OyIYIIETO.

DCTETUYSCKOE BOCIIUTAHNUE:

ACTETUYECKUM OTHOILIEHUEM K MUDPY, BKIIFOYAs 3CTETUKY MATEMATUYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a/1au, PEHICHUMN, PACCYKIECHUM;, BOCIIPUUMYUBOCTHI0O K MATEMAaTHYECKUM acCIeKTam
Pa3JIMYHBIX BUJOB UCKYCCTBA.

Du3nyuecKkoe BOCIIMTAHUE:

c(OpMUPOBAHHOCTHIO YMEHHSI IPUMEHATh MaTeMaTHUeCKUe 3HAaHUS B MHTEpecax 370pOBOrO
u Oe3omacHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHMS K CBOEMY 3JI0POBBIO (340pOBOE
nuTaHue, cOallaHCUPOBAHHBIN PEXUM 3aHATHI U OT/AbIXA, PeryiisipHas (pu3nyeckas akKTUBHOCTD);
(U3UUECKOro COBEPIICHCTBOBAHUS, IPH 3aHATUSAX CIOPTUBHO-03/I0POBUTEILHOM JESITEIbHOCTHIO.

:

OOKYMEHT NOANMUCAH
- . : SNEKYPBERTOMNE SNk KGCO3HAHUEM  LIEHHOCTH TPYZIOJIIOOUS; MHTEPECOM K Pa3InYHBIM

chepam TpodeCcCUOHATILHON NEATEIbHOCTH, CBS3aHHBIM C MAaTEMaTHKON U €€ MPUIOKCHHSIMH,
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JKH3HCHHBIC IIJIaHbI;, T'OTOBHOCTHIO U CIIOCOOHOCTBIO K MaTEMaTUUICCKOMY 06pa30BaHI/IIO u
CaMOO6paSOBaHI/IIO Ha MMPOTAXKCHUU BceH KHU3HH; TOTOBHOCTBIO K AKTUBHOMY YYaCTHUIO B PCIICHUN
MPAKTUYCCKUX 3aaa4 MaTeMaTHUECKOI HaIpaBJICHHOCTH.

DKOJOTHYECKOE BOCITUTAHUE:

c()OPMUPOBAHHOCTBHIO JKOJOTHYECKOW KYJIbTYpBI, MMOHUMAHUEM BIUSHHUS COIMAILHO-
SKOHOMHYECKHX IPOLIECCOB HA COCTOSIHUE MPUPOJHONM M COLUUAIBHOM Cpeibl, OCO3HAaHUEM
I00ATLHOTO XapaKTepa YKOJIOTHYECKUX MTPOOJIeM; OPUCHTALIMEH Ha MPUMEHEHUE MATEMaTHIECKIX
3HAHUU JUIA peIlIeHus 3a/1a4 B 00JIaCTH OKPYKAIOIIEH Cpelibl, INTAaHUPOBAHUS TOCTYIIKOB M OLIEHKH
UX BO3MOXKHBIX TTOCIIEJICTBUM JIJIs1 OKPYKAIOILIEH CpeJibl.

HCHHOCTI/I Hay4YHOT'O ITO3HaHHA:

Cc(OPMHPOBAHHOCTBIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pPa3BUTHSI HAYKU U OOILLECTBEHHOW MPAKTUKH, TOHUMAaHUEM MaTeMaTHYEeCKOW HAyKH Kak cqepbl
YEJIOBEYECKOU JEATEIbHOCTH, JTAllOB €€ Pa3sBUTUA U 3HAYMMOCTHU Ul Pa3BUTUS LIMBUIM3ALNY,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTUKH M MAaTEMAaTU4YECKON KYJIbTYpPOU KaK CPEICTBOM ITIO3HAHUS MUPA;
TOTOBHOCTBIO OCYILIECTBIIATH IIPOEKTHYIO U UCCIEAOBATEIBCKYIO NEATEIbHOCT HHIAUBUAYAIbHO U

B IPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOrPaMMBI ydeOHOro mpeamera «MaTeMaTHKa
XapaKTePU3YIOTCS OBJIAJICHUEM YVHHUBEPCATHHBIMU HO3HABAM EIbHbIMU OeliCIEUsMLUL,
VHUBEPCANbHOIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecysimUGHbIMU
oeticmseusmu.

1) Yuusepcanvuvie noznasamensnuie oeticmeus, obecneuusarom Gopmuposanue 06a306bix
KOCHUMUBHBIX NPOUECCco8 00yuanwuxcsa (0ceoenue Memooo8 NO3HAHUS OKPY*CAoueco Mupa,

npuMeHeHue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHutl pabomamso ¢ ungopmayueti).

ba3oBrle Jornyeckue neicTBUL:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKUM MAaTEeMaTUYECKUX OOBEKTOB, MOHSTHI,
OTHOIIEHUH MEXJy NOHATUAMH;, (OpPMYIHpOBaTh ONpEIeNIeHUs] TOHATUHN; YCTaHABIIMBATH
CYIIECTBEHHBIN NMPHU3HAK KJIACCU(UKAIIMK, OCHOBAHMS JJIsi 000OLICHUS U CPaBHEHUS, KPUTEPHH
IIPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATD, (I)OpMYHI/IpOBaTB n Hp606pa30BBIBaTL CYXKIACHUA: YTBCPAUTCIIBHBIC U
OTpUIATCIIBHBIC, CIUHUYHBIC, HACTHBIC U 06HII/IG; YCJIOBHBIC;

BBISBIISITh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM U MPOTUBOpEUHs B (haKTax, JaHHBIX,
HAOJIIOJIEHUSAX M YTBEPXKACHUAX; Ipeajaratb KpUTEPUM JJIsl BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JenaTh BBIBOJABI C HWCIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIIOYEeHNUN, YMO3aKIIIOUEeHUH 110 aHAJIOTUH;

MNpOBOAUTL CAMOCTOSTCIBHO JO0Ka3aTCJIbCTBA MATCMATUUCCKHUX YTBep)K,Z[GHI/Iﬁ (HpHMBIG n orT

/
.
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MPOTUBHOT0), BBICTpPAWBaTh AapPryMEHIMALNIO, MPUBOJUTH TPUMEPbl U  KOHTPIPHUMEPHI;

000BIRYIMET TIHOABIMGAty K 1eHns 1 BBIBOIBL;
ANIEKTPOHHOM NOANMNCLIO .
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ba3oBble nccnenoBaTeIbCKUE NEHCTBUS:

UCITIOJIb30BaTh BOIMPOCHI KaK MCCIEI0BATEIIbCKUNA HMHCTPYMEHT MO3HAHUSA; (HOPMYIHPOBATH
BONPOCH, (UKCHUPYIOIIME MPOTUBOpEUHe, MpoOieMy, YCTaHaBIMBaTh KMCKOMOE M JIaHHOE,
(dbopMHpOBAThH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MMO3UIIHIO, MHEHHE;

IPOBOJUTH CaMOCTOSITEJIBHO CIUIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIEI0BaHUE IO YCTaHOBJICHUIO
0COOEHHOCTEH MaTeMaTHYECKOT0 00BEKTA, SIBJICHHUS, IIPOLIECCA, BBIABICHHUIO 3aBHCUMOCTEH MEXKIY
00BEKTaMH, SIBICHUSIMH, IPOLIECCAMU;

CaMOCTOATEIILHO (OPMYJIMPOBAaTh OOOOIIEHUS M BBIBOABI [0 pe3yJbTaTaM IMPOBEAEHHOTO
HaOJIIOIEHNUs, UCCIICIOBAHMsI, OICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJbTaTOB, BHIBOJOB U
000011IeHHI;

IMPOrHO3UPOBATHL BO3MOXKHOC PA3BUTUC IIPOLECCA, a TAKIKC BBIJABUIAThb IIPCAIIOJIOKCHUA O €TI0
Pa3BUTHUHN B HOBLIX YCJIOBUSAX.

PaGora ¢ nudbopmanmei:

BBISBJISITH JeDUITUTHI UHPOPMAITUH, TAaHHBIX, HEOOXOUMBIX JIJIsl OTBETA HA BOIIPOC U JIJISl PEIICHHUS
3a7a49u;

BbIOMpPATh UH(OPMAIMIO U3 UCTOYHUKOB PA3JIUYHBIX TUIIOB, AaHAJIM3UPOBATH, CUCTEMAaTU3UPOBATh
¥ HHTEPIIPETUPOBATH HH()OPMAIIHIO PA3IMYHBIX BUIOB U ()OPM IIPECTABICHHS,

CTPYKTYpPHPOBaTh HH(POPMAIMIO, MPEACTaBIATh €€ B Pa3IMYHBIX (OpMax, HILTIOCTPUPOBATH
rpaduvecKu;

OLICHUBATh HAJEKHOCTh I/IH(i)OpMaLII/II/I IO CaMOCTOATCIbHO C(bOpMyanOBaHHBIM KpUTCPUSAM.

2) Vhusepcanvhvle KOMMyHUKamueHbwle oelicmeus, obecneuugarom c@opmuposaHHocms
COYUATIbHBIX HABLIKOG 00YUAIOUUXCH.

Oo61enue:

BOCIIPUHUMATL U (1)OpMy.]'II/IpOBaTL CYXKACHUA B COOTBETCTBUU C YCIIOBUSAMU U LCIISAMU O6H.ICHI/I$I;
SICHO, TOUHO, 'PAaMOTHO BBIpaXaTb CBOIO TOUYKY 3PCHUA B YCTHBIX W IIMCbMCHHBIX TCKCTAX, 1aBaTb
MOSICHCHUA 110 X0y PCIICHUS 3aa4u, KOMMCHTHUPOBATDH HOJ'Iy‘lCHHLIfI pe3yibTar;

B X0J1e 00CY>KJIeHUS 3a]1aBaTh BOIIPOCHI 110 CYIECTBY 00CYKAaeMOM TEMBI, TPOOIEMbI, peraeMon
3a/la4M, BBICKA3bIBaTh WJIEW, HALICJICHHBIE HA MOMCK PEIICHHUS; COIOCTAaBIISITh CBOM CY)KIEHUS C
CYKICHUSIMH APYTUX YYaCTHUKOB JManora, oOHapyXUBaTh Pa3IMYUE€ U CXOJICTBO MO3UIMIl; B
KOPPEeKTHOH (popme hopMyIHpOBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

Hpe}ICTaBHﬂTB peSYJ'H)TaTBI pemeHI/m 3aJa4u, 3KCHepI/IMeHTa, HUCCIICIOBaHUA, HpOGKTa;
CaMOCTOSITENILHO BBIOUPATh (DOpPMAT BBICTYIJICHUS C YIETOM 33]1a4 TIPE3CHTAIUA U OCOOCHHOCTEH
ayJIMTOPHUH.

CoTpyIHUYECTBO:

MMOHUMATh U UCIOJIB30BATh NPCUMYIIICCTBA KOMaH/IHOU U PIH,Z[PIBHIIyaJ'IBHDﬁ pa6OTBI IIpu pClICHUU
y‘Ie6HI)IX 3aaa4; IMMPUHHUMATL MLCJIb COBMECTHOM ACATCIBHOCTH, IIJIAHUPOBATH OpraHU3alruio
COBMECTHOM paGOTBI, pacnpeacissitTb  BHUJbL pa60T, AOTrOBapuBaThHCA, O6cy)K,I[aTL mnmponecc u

/—p%ma:r—paée;u;—e@@a%mmm—ﬂegxonmﬂx JIOJICH;
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QPMYTMPORAFFIBIM YIACTHUKAMH B3aHM DJICHCTBUSL.




3) Vuusepcanvhvie pecynamuensie oelicmsus, obecneyusarom @opmuposanue CMblCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

CamoopraHuzanus:

COCTaBJIATh IUIAH, AJIrOPUTM pEIICHHs 3aJa4yd, BbIOMpATh CIOCOO pEIICHUS C y4ETOM
UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BapHAHTHI PEIICHHUH ¢ y4ETOM HOBOM MH(DOPMALIHH.

CaMOKOHTPOJIb:

e BIAJCTh HABBIKAMHU TIO03HABATECIHHOW PEQIICKCHH KaK OCO3HAHHUS COBEPIIAEMBIX JCUCTBUU U
MBICJIUTEIIbHBIX MPOIIECCOB, UX PE3YyJIbTATOB; BIAJACTh CIIOCOOAMH CAMOIIPOBEPKHU, CAMOKOHTPOJIS
npoliecca U pe3yibTaTa peleHrs MaTEMaTUYeCKOM 3a1a4u;

e IIPEABUIETH TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTH IIPU PELICHUN 3a1a4¥, BHOCUTH KOPPEKTUBEI
B JIEATENIbHOCTh Ha OCHOBE HOBBIX OOCTOATENbCTB, JAHHBIX, HAHJIEHHBIX OLIMOOK, BBISBIECHHBIX
TPYIHOCTEH;

e OLIGHUBATb COOTBETCTBHME pE3yJbTaTa LEIU U YCIOBUSAM, OOBACHATh NPUUYMHBI TOCTUXKEHUS WUIIH
HEJOCTH)KEHUSI PE3Yy/IbTATOB JI€ATEIbHOCTH, HAXOAUTh OIINOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY
OIIBITY.

INPEJIMETHBIE PE3YJIBTATbBI

OcBoenne yueOHOTO Kypca «AlreOpa W Havajga MaTeMaTHYECKOTO aHAJIN3a» Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHusl JAOJDKHO OOecreuuBaTh JOCTHIKEHUE CIEAYIOIIHUX MPEeAMETHBIX
00pa3oBaTeNIbHbIX PE3YJIbTAaTOB:

11 KJIIACC
Yuciia v BbIYMCIEHHSA

OHGpHpOBaTB IMOHATHAMU: HATYPAJIBHOC, LCJIOC YN CJIO, UCII0JIb30BATh IMPU3HAKU JACIITMMOCTHU
HEJIBIX YUCEII, PA3JIOKCHUEC YHCJIa Ha IIPOCTBIC MHOKHUTCIIN IJId PCIICHUA 3a/1a4.

OnepupoBaTh MOHSATHEM: CTENIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.
OnepupoBaTh MOHATUAMH: JIOTapu(M YKCIIa, TECITUYHBIC U HATYpaJIbHbBIE JIOTapU(MBL.
YpaBHeHHUs M HEPABEHCTBA

[IpuMeHsTH CBOWCTBA CTETICHH ISl TPe0Opa30BaHMsl BBIPAKCHUIT; OTIEPUPOBATh OHSATHUSIMHU:
NIO0Ka3aTeNIbHOE YPaBHEHNE U HEPABEHCTBO; PEIIaTh OCHOBHBIC THITBI TOKA3aTEIbHBIX YPABHEHUH U
HEPaBEHCTB.

BeimonHsaTe npeoOpa3oBaHHs BBIPpAKEHUH, COAEpXkAIIUX JIOTapu(pMbl; ONEpUPOBATH
MNOHATUSAMM:  JIOTApU(PMHUUYECKOE YpaBHEHHME U HEPAaBEHCTBO; pEIIaTh OCHOBHBIE THIIBI

jgorapu@MUUEcKUX YPaBHEHUN U HEPABEHCTB.
: . : AQKY I ﬁk%gﬂﬂ?@acmﬁmnx TPUTOHOMETPUUYECKUX HEPABEHCTB.
SNNEKTPOHHOM NOANUNCBIO
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OnepupoBaTh MOHATUSMU: CUCTEMa JIMHEHHBIX YpaBHEHHH M €€ pelleHue; HCI0JIb30BaTh
CUCTEMY JIMHEWHBIX YPAaBHEHUH JJIsl peLICHUS MPAaKTUYECKUX 3a/1a4.

HaxoauTte penieHus: mpoCTeHIINX CHCTEM M COBOKYITHOCTEH pallMOHAIBHBIX yPaBHEHHH W
HEPaBEHCTB.

MojenupoBaTh peanbHbIe CUTYalluH Ha S3bIKE aNreOphl, COCTABIIATh BHIPAKECHUS, YPAaBHEHHUS,
HEPABEHCTBA U CUCTEMBI 110 YCJIOBHIO 3aJaud, MCCIENOBATH IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BAHUEM alIapaTa ajireopsl.

DOyHKUUH U rPpadpuKu

OnepupoBaTh MHOHATHAMHU: Iepuoauveckas  (QyHKIUS, TMPOMEKYTKM MOHOTOHHOCTH
(GyHKINHU, TOUKH SKCTpeMyMa (YHKIHMH, HauOoJbIllee M HaWMEHbIIee 3HAuCHHsS (QYHKIUH Ha
IPOMEXKYTKE; UCTIOIb30BaTh UX JJIsl UCCIIE0BaHUS (DYHKIUH, 3aJaHHOH rpa)uKoM.

OnepupoBaTb  MOHATUSAMHU:  IpauKM  THOKa3aTelabHOM,  JOrapupMHUUecKod U
TPUTOHOMETPHUYECKUX (DYHKIIHIA; M300paxkaTh MX Ha KOOPAWHATHOM IUIOCKOCTH M HMCIIOJIb30BaTh

JJIA pCHICHUA ypaBHeHI/Iﬁ 1 HCPAaBCHCTB.

N3006paxaTh Ha KOOPJUHATHOMN TIIOCKOCTU IpadKK TUHEHHBIX YPaBHEHUN U HCTIOIb30BATh
UX JUIsl pEIICHUS CUCTEMbI JIMHEWHBIX YPaBHEHUH.

Hcnonb3oBaTh Fpa(l)I/IKI/I q)YHKLII/Iﬁ I UCCIICAOBAHUA ITPOUCCCOB U 3aBUCUMOCTEH U3 APyrux
y‘IG6HBIX JUCIUIIIINH.

Hauvana MaTeMaTH4eCKOro aHaJu3a

OnepupoBaTh NOHATUSAMU: HENpPEpbIBHAS (DYHKILMS; MPOU3BOAHAS (DYHKIIMU; UCIIONb30BaTh
reOMEeTPUUECKUN U (PU3MYECKUIN CMBICI IPOU3BOJIHOM JJIsl pELICHUS 3a/1a4.

HaxoauTth npou3BOAHBIE 3JIEMEHTAPHBIX (QYHKIMM, BBIYUCIATH MPOU3BOJIHBIE CYMMBI,
IPOM3BEACHUS, YACTHOTO (DYHKIIHIA.

Hcnons3o0BaTh MMPOU3BOAHYIO IJIA UCCIICAOBAHUA (I)YHKI_[I/II/I Ha MOHOTOHHOCTb U 5KCTPEMYMBI,
MMPUMCHATH PE3YJIbTAThI UCCIICAOBAHNA K ITOCTPOCHUIO Fpa(bI/IKOB.

Hcmonms30BaTh MMPOU3BOAHYIO AJId HAXOXACHHUA HAWTYUHICTO pCIICHUA B IIPUKIIAJHBIX, B TOM
YHUCJIC COIMAJIBHO-OKOHOMHNYCCKHUX, 3a/jadax.

OnepupoBaTh MOHATUSMHU: IEPBOOOpa3HAass M MHTErpaj; MOHUMATh TIE€OMETPUYECKUU U
(du3nUeckuii CMbICT HHTErpaa.

Haxomute mepBoOOpa3HbIe 3JIEMEHTAPHBIX (PYHKIIHA, BBIYUCISATH WHTErpan mo (opmyse
Herorona—Jleiioumnia.

Pemrats IMPUKJIAAHBIC 3ala4i, B TOM 4YHUCIIC COUHUAJIBbHO-3KOHOMHYECKOTO H (1)I/I3I/I‘IeCKOl"O

%W aHaJIu3a.
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Ne  HaumenoBanwue paznenoB u tem  KonudecTBo
n/n IIPOrpaMMbl 4acoB
Bcero KonTtposnbHbIie pabOThI
1 Crenenb ¢ palmoOHaIbHBIM 12 1 bu6mmoreka [IOK
nokaszareiieM. IlokazarenpHas https://m.edsoo.ru/f11c4afd
¢dbynkuwms. [TokazarenbHbIe
ypaBHEHUS U HEPABEHCTBA
2 Jlorapudmuyeckas QyHKIHS. 12 bubmumoreka [IOK
JlorapudmMuueckre ypaBHCHHUS U https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
3 TpuroHomerpudeckne GyHKIIUU U 9 1 bubmuorexa [JOK
ux rpadukmy. https://m.edsoo.ru/f11c4afd
Tpuronomerpudeckue
HEpaBEHCTBA
4  TlpousBoanas. [Ipumenenue 24 1 bubnnoreka [JOK
IIPOU3BOIHOM https://m.edsoo.ru/f11c4afd
5 MWHrerpan u ero npuMeHeHuUs 9 bubnnorexa [JOK
https://m.edsoo.ru/f11c4afd
6 Cucremsl ypaBHEHUI 12 1 bubnuoreka [IOK
https://m.edsoo.ru/f11c4afd
7 HarypanbHbl€ U LI€JIbIE YHCTIA 6 bu6mmoreka [JOK
https://m.edsoo.ru/f11c4afd
8 TloBTopenue, o0o0IICHHE, 18 2 bubnuoteka [JOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/f11c4afd
OBILEE KOJIMYECTBO YACOB T1O 102 6
ITPOTPAMME
I'EOMETPUSA

Pabouas nporpamma yueOHoro kypca «I'eomerpus» 0a30BOro ypoBHS il 00y4aroIIUXCs

10 —11 xmaccoB paspabotana Ha ocHOBe deneparbHOTO TOCYTAPCTBEHHOTO 00pa30BaTEIHLHOTO
CTaHJapTa CpeJHero oOIIero o0pa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NpEeIbABISEMBIX K MaTeMaTHUeCKOMYy 00pa30BaHUIO, U TPAIUIMI pOCCUHCKOro 0Opa3zoBaHUS.
Peanuzanus  mporpammbl  o0ecriedMBaeT — OBJIAJCHHE  KIIOYEBHIMH  KOMIIETEHIMSMU,
COCTaBJISIIOLIMMU OCHOBY JJIsi CaMOpA3BUTHUsSI M HENPEPHIBHOTO OOpa3oBaHMsl, LIETOCTHOCTD
OOIIEKYIbTYPHOTO, IMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHSI IMYHOCTH 00YYaIOLIHXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

/

-

O

BaxHOCTh yueOHOro Kypca TE€OMETpUM Ha YpPOBHE CpelHero oOiero o0Opa3oBaHUs
0oyBREYMEHT IRARKEAR “shavumoctsio METaNpe/IMETHBIX W TPEIMETHBIX pe3yJIbTaTOB
o8 HEQEbR ﬂ;{gq_ﬂﬂ&ﬂ}%nwnn JITYHOCTHOTO Pa3BUTHUSL OOydaroumxcs, (GpopMupoBaHUs

CepTudukaT OE4 IBYARIBECHESGBAEHC MFBIaBBOREKON TI'PaMOTHOCTH, H3y4YEHHUS APYTUX Y4YEOHBIX IHUCHUIUIMH.
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PazButne y oOyyaromuxcst NpaBWIBHBIX NPEJCTABICHUNH O CYIIHOCTH U TPOHCXOXKIACHUH
reoMEeTpUYEcKUX aOCTpaKLui, COOTHOLIECHUN PEaJbHOI0 M HJAEANBbHOT0, XapakTepe OTPaKeHUs
MaTE€MaTU4YeCKOW HAyKOM SIBJICHMM U IPOLECCOB PEAIbHOIO MHUPA, MECTE I€OMETPUHU B CUCTEME
HaYK ¥ POJIM MaTeMaTHYECKOro MOJEIMPOBaHMsI B HAYUHOM IIO3HAHUM U B IIPAKTUKE CIIOCOOCTBYET
(GOpMHPOBAHMIO HAYYHOTO MHPOBO33PEHHUS y4aIIUXCS, a TaKKe KauecTB MBIIUICHUS,
HEOOXOAUMBIX JUIsl aAaNTallMi B COBPEMEHHOM OOIIEeCTBE.

['eomeTpus siBiseTcs OAHMM M3 0a30BBIX NPEIMETOB Ha YpPOBHE CpEIHEro oOIlero
o0Opa3oBaHMs, TaK Kak 00€CIeYMBACT BO3MOXKHOCTh W3YYCHHUS KakK JHUCIUIUIMH €CTECTBEHHO-
HAyYHOW HAINPaBJIIEHHOCTH, TaK U TYMaHUTAPHOM.

Jloruueckoe MblluIeHHE, GOPMUPYEMOE MPU U3YUCHUH 00Y4aIOIIUMUCS MOHSATHIHBIX OCHOB
FE€OMETPUM U MTOCTPOCHUHU LIEMIOYKHU JIOTUYECKUX YTBEP)KIEHUHN B XOJ€ PELICHUS] FEOMETPUUECKUX
3a]a4, yMEHHE BBIIBUTAThb M OINPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS MpU
pEIIeHNH 3a/1a4 €CTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTH U3 Kypca (PHU3UKH.

YMeHue OpueHTHPOBaThCS B IPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO BCEX 00JIACTIX
JESITEeIbHOCTH 4YenoBeka. OpueHTalus 4elloBeKa BO BPEMEHH U IIPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €r0 COLUMAIBHOrO OBITH, (hopMa OTPAKEHUSI OKPY>KAIOLIEr0 MUPA, YCIOBHE YCIEIIHOTO
MO3HAHUS U aKTUBHOT'O IPe0Opa3oBaHus AeUCTBUTENbHOCTH. ONeprUpOBaHUE TPOCTPAHCTBEHHBIMU
oOpa3amMu O0ObEIUHSET pa3Hble BUAbI YU€OHOH M TPYIOBOM JIEATENILHOCTH, ABISETCS OJHUM U3
po¢eCCHOHATBFHO BAKHBIX Ka4eCTB, IOATOMY aKTyalbHa 3a7a4a (OpMUPOBAaHUS Y 00yUJarOIIUXCS
IPOCTPAHCTBEHHOI'O MBIIIICHUS KaK Pa3HOBUIHOCTH OOPa3HOIO MBILIUIEHUS — CYLECTBEHHOI'O
KOMITOHEHTA B ITOATOTOBKE K IPAKTUYECKOM IEATEIHOCTH 110 MHOTUM HaIlPaBJICHUAM.

Llens ocBOeHUS MTporpaMMbl yueOHOTO Kypca «I'eomeTpusi» Ha 6a30BOM ypOBHE 00yUEHUS —
o0mieoOpa3oBaresibHOE U OOIIEKYJIBTYpHOE pa3BUTHE OOydaromuxcs uepe3 obecreyeHue
BO3MOXHOCTH HpI/IO6peTCHI/I$[ U HCIOJIB30BaHHA CUCTEMATUYCCKHUX T'COMETPUUYCCKUX 3HAaHUU U
IeicTBHU, cienn(UUHBIX T€OMETPUHU, BOZMOXKHOCTH YCIEIIHOTO MPOJOHKEHHsI 00pa30BaHUs T10
CIICHHUAJIBHOCTAM, HEC CBA3AHHBIM C MMPHUKJIAAHBIM MCIIOJIL30BAHUEM I'COMETPUH.

[Tporpamma o reoMeTpun Ha 6a30BOM YpOBHE IpeIHA3HAYCHA Il 00yUJaIOMIMXCsl CpeTHEei
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyIHEHWH HAa YypPOBHE OCHOBHOTO OOIIEro
obpaszoBanusi. Takum oOpa3om, oOydaromniuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHUYeCKUe YMEHHUsI, CBA3aHHbBIE CO CHEU(PUKON TeOMETPUU U HEOOXOAUMBIE IS JKU3HH B
COBpeMEHHOM obOmiecTBe. KpoMe 3TOro, oHM MMEIOT BO3MOXKHOCTh H3YYHUTh T€OMETPHIO Oojiee
riyOOKO, €ciad B JajJbHEWIIeM BO3HHKHET HEOOXOIUMOCTh B T€OMETPHUECKMX 3HAHHIX B
npodeccuoHaTbHON NeSTeNbHOCTH.

JlocTikeHne 1ed OCBOSHUS MPOTrpaMMBbl 00ECTIEYMBACTCS PEIICHUEM COOTBETCTBYIOIINX
3amau. [IpuopuTeTHBRIME 3a7a9aMu OCBOCHHUsSI Kypca «l'eomerpun» Ha 6a30BoM ypoBHe B 10—11
KJIaccax SIBJISIFOTCA:

dopMHpOBaHUE MPEICTABICHUS O F'EOMETPUM KaK YacTH MHUPOBOW KYJIbTYphl M OCO3HaHHE €€
B3aMMOCBS3H C OKPYXKAIOUIIM MUPOM;

(I)OpMI/IpOBaHI/IC NpCACTAaBJICHUA O MHOIOIpaHHHUKAX W TCJIaX BpallCHUSA KaK O Ba)KHEHIIIMX
MAaTEMATUYCCKUX MOACIIAX, MO3BOJIAIOMUX OMMMUCBIBATL U U3Yy4YaTh PAa3HBIC ABJICHHUA OKPYXAKOIICTO
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OBJIAACHUC MCTOIdAaMU peH_ICHI/ISI 3a1a4 Ha HOCTpOGHI/ISI Ha I/I306pa)K€HI/ISIX HpOCTpaHCTBCHHLIX
¢uryp;

q)OpMI/IpOBaHI/Ie YMGHI/ISI OHepI/IPOBaTB OCHOBHBIMU IIOHATUAMU O MHOI‘OFpaHHI/IKaX U TeCj1ax
BpaH.[eHI/ISI N UX OCHOBHBLIMH CBOfICTBaMH;

OBJIAZICHUC AJITOpUTMAMHU PCIICHHA OCHOBHBIX THIIOB 3a/1a4, q)OpMI/IpOBaHI/Ie YMCHHA IPOBOJUTH
HECJIIOKHBIC NOKA3aTCIIBHBIC PACCYKACHUA B XO0A€ PCUHICHUA CTEPCOMETPUUCCKUX 3aJlad U 3a/1ad C
MPAKTUYCCKUM COACPKAHNUCM;

Pa3BUTHEC HHTCIUICKTYAJIbHBIX W TBOPYECKHUX CIIOCOOHOCTEH 06yqa101unxc;1, [MO3HABaTCIILHOM
AKTUBHOCTHU, HCCIICAOBATCIBCKUX YMGHI/If/'I, KPUTUYHOCTH MBIIJICHHUA

dbopMupoBaHue (pyHKIMOHAIBHON I'PaMOTHOCTH, PEIEBAHTHON F€OMETPUN: YMEHHUE PACIIO3HABATh
IPOSIBJIEHUS] TEOMETPUUECKUX MOHATUN, OOBEKTOB U 3aKOHOMEPHOCTEN B PEaJbHBIX KU3HEHHBIX
CUTyallMsiX M TPU HU3YYCHUU JPYTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYITMPOBATH UX HA A3BIKE TEOMETPHH M CO37aBaTh FTEOMETPHUECKUE MOJICITH,
MPUMEHATh OCBOEHHBI T€OMETPUYECKUU ammapar JUisl PElIeHUs] MPaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATh MOJIYyYEHHbIE PE3YIbTATHI.

OTnuuuTeNbHON 0COOEHHOCTHIO MTPOrPAMMBI SIBJISIETCS BKIIIOUEHUE B KYpC CTEPEOMETPUU B
HaAyYajIe €ro M3y4eHHus 3a/ad, pellacMblX Ha YPOBHE MHTYMTHBHOIO IO3HAHUS, U ONpPEACIEHHBIM
o0pa3oM opraHu3oBaHHas paboTa HaJ HHUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO H
IIPOCTPAHCTBEHHOTO  MBILUICHUS, CTUMYJHUPYET MPOTEKaHUE HWHTYUTHUBHBIX IIPOLIECCOB,
MOTHUBHPYET K JAIBHEUIIEMY U3YYECHHIO IIPEIMETA.

[lpeamourenue oTHaércss HATISAHO-KOHCTPYKTHBHOMY METONYy OOydYeHUs, TO €CTh
TEOPETHYECKUE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-IPAKTHYECKON
JIeATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX IIPEACTABICHUN Y yYaIlUXCA B KypCe CTEPEOMETPUU
IPOBOJIUTCS 3a CUET pEIIeHUs 3aJad Ha CO3JIaHUE INPOCTPAHCTBEHHBIX O0pa3oB M 3a7ad Ha
ONepUpOBAHUE MPOCTPAHCTBEHHBIMU oOpa3amu. Co3laHue o0pa3za NMPOBOAUTCS C OMOPOH Ha
HarJsJHOCTh, & ONIEPUPOBAHUE 00Pa30M — B YCIOBUSX OTBJICYEHUS OT HAIJIITHOCTH, MBICIIEHHOTO
U3MEHEHUS €ro UCXOJHOIO COACPKAHUA.

OcHoBHBIE  coxaepxaTeibHble JHMHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «I[IpsMble M ITIOCKOCTH B NPOCTPAaHCTBE», «Tena BpameHus», «BekTopsl u
KOOPJMHATHI B IpOCTpaHCTBE». DopMupoBaHUE JIOTMYECKUX YMEHUW pactpeiesnsieTcs He TOJNIbKO
0 COJIEPKATEIHHBIM JIMHHSM, HO U 110 T0/1aM OOY4EeHHS Ha YPOBHE CPETHETO 00IIIeTo 00pa3oBaHusI.

Conepxanne 00pa30BaHUs, COOTBETCTBYIOIIEE NPEAMETHBIM pE3ylbTaTaM OCBOEHUS
paboueil mporpamMMmsbl, pacrpeaesIEHHBIM 110 rojjaM 00y4eHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
YTOOBI OBJIAZICHHE T€OMETPUUECKUMHU OHATUSIMHU U HaBBIKAMHU OCYILIECTBIISIIOCH MTOCIEI0BATEIbHO
U TIOCTYNaTelbHO, C COOJIIOJICHMEM TPUHIMIIA TPEEeMCTBEHHOCTH, YTOOBI HOBBIE 3HAHHS
BKJIIOYAIMCh B OOIIYI0 CHCTEMY I€OMETPHUYECKHMX IpE/ICTaBICHHH O00YyJarolMXcs, pacuIupss U
yriryonsis e€, o0pasys MpOoYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

4 u OTBO,HI/ITC) 1 vac B Hepemto B 11 kiacce, Bcero - 102 yyeOHBIX yaca.
0 Cé%% Eﬁ%@% KYPCA
1 C
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Tesa Bpamenust

[MunuHapuueckas I[OBEPXHOCTb, O0pa3ylolue UWIMHIPUUECKOH IOBEPXHOCTH, OCh
LWIMHAPUYECKO moBepxHOCTH. Llunuuap: ocHoBaHMs U OOKOBas MOBEPXHOCTh, OOpasyromas u
0CBb; IJIOIIAb OOKOBOI1 U MOJIHON TOBEPXHOCTH.

Konnueckasi MOBEpXHOCTb, 0Opa3yrole KOHHMYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHHMUEeCKOW noBepxHocTH. KOHyC: 0OCHOBaHUe 1 BeplIMHA, 00pa3yrolas U 0Chb; IUIOIaab OOKOBOM
U TIOJIHOM TMOBEPXHOCTU. Y CEUEHHBI KOHYC: OOpa3ylollue M BHICOTA; OCHOBAaHUS M OOKOBas
IIOBEPXHOCTb.

Cdepa u map: mHeHTp, paaudyc, AMAMETP; IUIOWAAb IOBEpPXHOCTU cdepbl. Baummuoe
pacnosioxeHue cepsl U IIOCKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; IIomaas chepol.

I/I306pa)KCHI/Ie TCJI BpallCHUA Ha ITIJIOCKOCTH. Pa3BépT1<a HUJInHApA U KOHYCA.

KOM6I/IHaL[I/II/I TCJ BpalllCHHUA U MHOT'OI'PaHHHUKOB. MHOFOFpaHHI/IK, OIMMCAHHBIM OKOJIO Cq)epbl;
cq)epa, BIIMCaHHAsd B MHOI'OIpaHHUK, UJIM TCJIO BpalllCHUS.

[Torsitme 00 o00BEéMe. OcHOBHBIE CcBOHCTBA 00BEMOB Ten. Teopema 00 00BEME
IPSIMOYTOJIBHOTO Napajuleienunesia u cieacTBus u3 He€. O0béM nunnHapa, Konyca. O0bEM mapa
¥ IJIOINAb Cephl.

[Tonobubie Tema B mpocTpaHcTBE. COOTHOIIGHUS MEXAY IUIOMAISIMU TOBEPXHOCTEH,
00BEMaMU MOJOO0HBIX TEII.

Ceuennss mwIuHApa (MapamieNbHO MW NEPHEHAUKYISPHO OCH), CEUEHUs KOHyca
(mapasuienbHOE OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY), CEUeHHUS I1apa.

BexkTopbl M KOOPANHATHI B IPOCTPAHCTBE

Bektop Ha mockocTH U B mpocTpaHcTBe. CloKeHUE W BBIYMTAHUE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4Mcio0. PasnolkeHue BeKTOpa IO TpEM HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napajuienenunena. Pemenre 3anad, CBA3aHHBIX ¢ IPUMEHEHUEM MPaBUJI IEHCTBUN C BEKTOpaMH.
[TpstmoyronbHas cucTeMa KOOpAUHAT B pocTpaHcTse. Koopannatel Bekropa. [Ipocrelimue 3anaun
B KOOpJMHATaX. Yo Mexay Bekropamu. CKaJsipHOe IPOU3BeIeHnEe BEKTOPOB. Briuncienue yrios
MEXAY TNpAMBIMH M  IUIOCKOCTAMHM. KOOpAWHATHO-BEKTOPHBIM METOJ TNPU  PEIIECHUU
FeOMETPUUECKUX 3aJ1au.

IIVTIAHUPYEMBIE PE3YJIbTATBI

METANPEIMETHBIE PE3YJIbTATHI

MeTaHpe,Z[MCTHLIC PE3YIbTAaTbl OCBOCHUSA IMPOTrpaMMBbI y‘-ICGHOTO npeamMeTa «MaremaTuka
XapaKTCPU3YIOTCA OBJIaICHUEM YHUBCPCAJIbHBIMU RO3HA6AME/IbHbBIMU deﬁcmeuﬂmu,

/MMMLWW oeticmeusamu, YHUBEPCAIbHbIMU  DEeCYNIAMUBHbIMU
0

O
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OOKYMEHT NnognMCAH

3JIEKTPOHHOW NMOAMUCHIO




1) Vuusepcanvhvie noznasamenvmsle oelicmaus, obecnequsaiom Gopmuposanue 6a308bix
KOZHUMUBHBIX NPOYECco8 00yuaowuxcsi (0ceoeHue Memooo8 NO3HAHUSL OKPYAHCAoue2o mupa,
npuUMeHeHUe 102ULeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble JJoruueckue aeiicTBUA:

e BBIABISTH M XapaKTEPH30BaTh CYIIECTBEHHBIC NMPU3HAKA MATEMaTHUYECKUX OOBEKTOB, MOHATHH,
OTHOUICHUH MEXIy MOHATHAMHU; (HOPMYIUPOBATh ONPECICHNUs IOHATHH; YCTaHABIMBAThH
CYIIECTBEHHBIN NMPH3HAK KJIACCH(UKAIMU, OCHOBAHHS JJIsi 0OOOLICHUS U CPaBHEHUS, KPUTEPUH
IPOBOMMOTO aHAIIN3A;

e BOCIPHHHMMATh, (opMynupoBaTh U TPeoOpa3OBBIBATH CYXACHUS: YTBEPAUTEIbHBIE H
OTpHLIATENIbHbIE, €IMHUYHBIE, YACTHBIE U O0ILME; YCIOBHBIE;

e BBIABISTH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpEYHs B (haKTaX, JaHHBIX,
HaAOJIIOACHUAX M YTBEpXKIEHUSX; IpelylaraTb KpUTEpUU MAJIS BBIABIECHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

e JICJIaTb BBIBOAbBI C HCIOJB30BAHUCM 3dKOHOB JIOTHMKH, JACAYKTHBHBIX W HWHAYKTHBHBIX
YMO3aKJ'IIO‘leHI/II71, YMOSaKJ'II-OLIeHI/Iﬁ 110 aHaJIOTHH,

e TPOBOJAUTH CAMOCTOSTENIBHO JI0Ka3aTeJbCTBA MATEMAaTHYECKUX YTBEPKACHHH (MpsMble U OT
MPOTUBHOTO), BHICTpAWBaTh AapryMEHTAllMI0, MPHUBOAUTH TMPUMEPbl U  KOHTPIPHUMEPHI;
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

e BbIOMpaTh crnoco0 pelieHuss y4yeOHOM 3ajaud (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB pEIIEHUS,
BbIOMpATh HanOoJIee NOAXOAAIIMM ¢ Y4ETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPUEB).

Ba3oBbie ncciaenoBarenLcKkue 1eHCTBUS:

e CIOJNB30BaTh BOINPOCHl KAaK HCCIEIOBAaTEIbCKUN HMHCTPYMEHT IMO3HaHUSA; (HOpMYIMpPOBAThH
BOINPOCHI, (UKCUPYIOIME IPOTUBOpEUHE, MpoOJIeMy, YCTAaHaBJIMBAaTh HMCKOMOE U JIaHHOE,
(GbopMUpPOBATH TUIOTE3Y, APTYMEHTUPOBATH CBOIO MMO3ULINIO, MHEHHUE;

e IIPOBOJUTH CaMOCTOSITEIBHO CIUIAHWPOBAHHBIN 3KCIIEPUMEHT, MCCIIEIOBAHUE 10 YCTAHOBJICHHIO
0COOEHHOCTE MaTeMaTH4eCKOro 00bEKTa, SIBIEHHUS, IPOLECCa, BBISIBICHUIO 3aBUCUMOCTEN MEXKY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaMH;

e CaMOCTOSITEIBHO (OPMYyJTUPOBATH OO0OOIIEHUS W BBIBOABI 1O pe3yJbTaTaM IPOBEAEHHOTO
HAOII0/IEHUs, UCCIIEIOBaHUS, OIIEHUBATh JOCTOBEPHOCTH MOJMYYEHHBIX PE3yJIbTAaTOB, BHIBOJOB U
00001IeHN];

e [IPOrHO3HUPOBATH BO3MOXKXHOC PA3BUTHUC IIPOILECCA, a4 TAKIKC BBIABUTATH IPCAIOJIOXCHUA O €ro
Pa3BUTHHU B HOBBIX YCJIOBUAX.

Pabora ¢ undopmaumeii:

e BBIIBJIATH AePUIIUTH HHPOPMAIIUU, TAHHBIX, HEOOXOIUMBIX JUIsl OTBETA HA BOTIPOC | JIJIST PEIICHUS
3aJ1a4uM;

e BBIOMpaTh UH(GOPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, AHATU3UPOBATH, CUCTEMAaTHU3UPOBATh
U MHTEPIPETUPOBATh HH(OPMALIMIO PA3IMYHbIX BUJOB U (YOPM MpeICTaBICHHUS;

e CTPYKTYPUPOBATh MHQOPMAIIUIO, MPEACTABIATh €€ B Pa3IUYHBIX (opMmax, HILTIOCTPUPOBATH
rpa%n

YCCKU.
OKYMEHT NOoANMUCAH

0 o Ogﬁﬁﬁﬁ)‘#ﬂq@ﬁﬁﬁ?ﬂﬂﬂ@%auﬂﬂ 10 daMOCTOSTENIEHO C(HOPMYITHUPOBAHHBIM KPUTECPHSIM.
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2) Vuueepcanvnvie KOMMyHUKamugHule oeticmeus, o0becnedusarom c@opmupoeaHHoCmy
COYUANBHBIX HABLIKOB 00YYAIOUUXCA.

Oo0menue:

BOCIIPUHUMATL U (bOpMYJ'II/IpOBaTB CYXKICHUSA B COOTBECTCTBHUH C YCIOBUAMU U LCIISIMH O6H.I€HI/IH;
SACHO, TOYHO, 'PAMOTHO BbIpaKaTb CBOIO TOYKY 3pPCHUA B YCTHBIX W IIMCbMCHHBIX TCKCTAX, AaBATh
IMMOSICHCHUA 110 X0y PCIICHUA 3ada4i, KOMMCHTHPOBATh HOJ]y‘{eHHBII;'I pE3YIbTAT,

B X0/ 00CYKJICHHS 3a/1aBaTh BOMIPOCHI M0 CYIIECTBY 00CYKIaeMOil TeMBbI, TPOOJIEMBI, PeIIaeMOoi
3aJa4M, BbICKA3bIBaTh WUJCH, HAIICJICHHbIC HA TOWCK PEILEHUs; COMOCTABIATH CBOHM CYXKICHHS C
CYKICHHUSIMH JPYTUX YYaCTHUKOB JMANOra, OOHapyXHBAaTh PA3JIMYUE W CXOJICTBO TMO3UIUI; B
KOPPEKTHOI opme popMyTupoBaTh Pa3HOTIACHS, CBOM BO3PAKECHHUS;

HpeIlCTaBJISITI) peSYJII)TaTI)I pemeHI/m 3aJda4u, 3KCHepI/IMeHTa, HUCCIICAOBaHUA, HpOGKTa;
CaMOCTOSITENIbHO BbIOUpaTh (hOpMAT BBICTYIJICHUS C YUETOM 3a]a4 MPE3CHTALUA U OCOOCHHOCTEMH
ayJIUTOPHH.

CorpyanunuecTBo:

MIOHUMATh U UCTOJIH30BATh IPEUMYIIECTBA KOMAHTHOW U UHIIMBUAYAIbHOW PaOOThI P PEIICHUH
y4eOHBIX 3ajlay; NPUHUMATH IIeJIb COBMECTHOW JESTEIBHOCTH, IUIAHUPOBATH OPTraHU3AIUI0
COBMECTHOH pabOTHI, paclpeAciisaTh BUILI PabOT, IOTOBAPUBATHCS, OOCYXKIATh IPOLECC H
pe3yibTat paboThl; 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBATh B TPYNIOBBIX GopMax padoThl (00CyKIaeHUsI, 0OMEH MHEHH, «MO3TOBBIE HITYPMBI»
U MHBIC); BBIMOIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU ACUCTBUS C IPYTHMU YJICHAMU
KOMaH/bl; OLEHMBAaTh KAauyecTBO CBOEr0 BKJIaga B OOMMHA MPOAYKT MO KPUTEPHSIM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvnuie pecynamuenvie oeiicmeus, obecneuusarom @opmMupoeaHue CMulCl08bIX
YCMAHOB0K U HCUSHEHHBIX HABLIKOE TUYHOCU.

Camoopranusaunus:

COCTABJIATH IJIaH, AITOPUTM PELICHUS 33aJjauH, BEIOUPATh CIIOCO0 pEeIIeHUs ¢ yYETOM UMEIOLINXCS
pecypcoB U cOOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHUPOBAaTh U KOPPEKTUPOBATH BAPUAHTHI
peleHnii ¢ yuéToM HOBOM MH(OpMaIUH.

CaMOKOHTPOJIb:

BIIQJICTh HABBIKAMH ITO3HABATEIHPHOM pe(pIECKCHMH KaK OCO3HAHUS COBEPIIAEMBIX JICUCTBUU M
MBICTUTENIBHBIX TIPOIECCOB, UX PE3YyIbTATOB; BIAJE€Th CIIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOIIS
mpolecca U pe3yJsibTaTa pelieHusl MaTeMaTH4eCcKon 3a/1auH;

IPEIBUIETh TPYIHOCTH, KOTOPbIE MOT'YT BO3HUKHYTH IIPU PEILIEHUU 33a4l, BHOCUTh KOPPEKTUBBI
B JICATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, NaHHBIX, HAWJEHHBIX OIINOOK, BBISIBICHHBIX
TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBHE pe3yjbTaTa LEU U YCIOBUAM, OOBSICHATH MPUYMHBI JOCTHKEHUS WU
HEJIOCTHKEHUS Pe3yIbTaTOB JAESATEIbHOCTH, HAXOAUTh OMIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY
OTIBITY.
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OnepupoBaTh NOHATUAMU: [UJIUHAPHYECKAs MOBEPXHOCTb, 00pa3yroIe HUIHMHIPUYECKOM
IIOBEPXHOCTH; LMIMHJIDP; KOHHMYECKas MOBEPXHOCTh, 00pa3yrolye KOHMYECKOW IOBEPXHOCTH,
KOHYC; cpeprueckasi mIoBEpXHOCTb.

PacnioznaBats Tena BpaimeHus (IIUHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI ITOJTyYEHUS TEJl BpalllEHUS.

KnaccuduuupoBars B3anMHOE pacioiokeHUe cepbl U MIIOCKOCTH.

OHCpHpOBaTI) INOHATUAMMU: IHa]I)OBOI;'I CETMCHT, OCHOBaHHEC CETMCHTAaA, BbBICOTA CETMCHTA,
H.IElpOBOfI CJIOﬁ, OCHOBAHUC HIAPOBOI'0 CJI0sA, BBICOTA HIAPOBOTO CJIOSA; H.IElpOBOfI CCKTOP.

Beruucnsate 00bEMBI U TUIOMIAAM TOBEPXHOCTEH TENl BpaICHUs, T€OMETPUUYECKUX TEN C
npUMeHeHueM (HOpMYIL.

OnepupoBath MOHATUSIMHI: MHOTOT'PAaHHUK, BIMCAHHBIHN B cepy U OMMCAHHBII 0KOJIO chepsl;
cdepa, BliMcaHHAs B MHOTOTPAHHUK WITU TEJIO BPAIICHHUS.

BpIUuCIATHE COOTHOILICHUS MCKAY IUIOIAagsIMU HOBCpXHOCTeﬁ 1 00béMaMu HO,Z[O6HBIX TCII.

N3o0paxarh uzydaemble GUTYpPHl OT PYKH U C NPUMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IUIOCKUE YEPTEXHU U3 PUCYHKOB NMPOCTHIX OOBEMHBIX (UTYp: BH]
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUECHHUSI T€J BPAILCHMUSL.

W3Bnekarb, MHTEPNPETHPOBATh U MPeoOpa3oBbIBaTh WH(OPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKux (purypax, npeicTaBICHHYIO Ha YepTeKaxX U pUCYHKaX.

OHGpHpOBaTB IOHATHUEM BCKTOP B IIPOCTPAHCTBC.

BEINIONHATE ACHCTBUS CI0XKECHHUS BCKTOPOB, BBIYUTAHUA BCKTOPOB U YMHOKCHHUA BECKTOpPA HA
quciio, O6’LHCH$ITB, KakiMH CBOMCTBaMHU OHHU O6J'Ia,Z[aI-OT.

HpI/IMeHHTB IMpaBUJIO MMapaJlIeJICruIcaa.
OHepI/IpOBaTB IMOHATHUAMUA: IOCKAPTOBBI KOOPAWHATBHI B IIPOCTPAHCTBE, BCKTOpP, MOIAYJIb
BCKTOpa, PaBCHCTBO BCKTOPOB, KOOpPJAWHATBI BCKTOpaA, Yrojl MCEXKAY BCEKTOpaMH, CKaAIAPHOC

MPOU3BCACHUC BECKTOPOB, KOJNIMHCAPHBIC U KOMILJIAHAPHBIC BEKTOPHI.

Haxoaute CYMMY BCKTOPOB U IPOU3BCACHUC BCKTOpA HA YUCIIO, YIOJI MCKAY BCKTOpAMH,
CKaJIApHOC MPOU3BCACHUC, PACKIIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOpPAM.

3aI[aBaTB IIJIOCKOCTh YPABHCHUECM B ,HeKapTOBOﬁ CUCTCMC KOOPpAHUHAT.

[IpumensaTs reomeTpudeckue (akThl IS pEHICHHS CTePEOMETPUYECKHX — 3ajad,
HUS1, €CJIM YCIIOBUS IPUMEHEHUS 3a/JaHbl B SIBHOU opMe.

OOKYMEHT NOANMMUCAH
3 ﬂEIE?’%WFWﬁWC‘BWeTPHqGCKHe 3a7a4d Ha NPUMEHCHHE BEKTOPHO-KOOPAWHATHOI'O
METOJIa.
CepTudukatr OE42607FTFEC395A2E3COFFB7CI1BEOF2
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PemraTs 3a4a4ud  Ha A0Ka3aTCIbCTBO MAaTEMAaTHYCCKHX OTHOIIICHHUHA H HaX0XJICHHUEC
TCOMETPHUICCKUX BECIWYHUH I10 06pa3uaM WX aJlropyuTMaM, IMPUMEHAA H3BCCTHBIC MCTOABI ITPpH
PCIICHUHN CTAHAAPTHBIX MATCMAaTUUCCKUX 3a/1a4.

[IpuMeHATs 1TpoOCTEHIINE IPOrpaMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHHUKAIMOHHBIE
CUCTEMBI IIPU PEUICHUU CTEPEOMETPUYECKUX 3a1a4.

HpI/IBO,Z[I/ITL NpUMEPbI MATCMATUYCCKUX 3aKOHOMepHOCT€ﬁ B IIpUpPOAC U IKU3HH,
pacno3HaBaTh IMPOSABJICHUC 3aKOHOB 'COMCTPHUU B UCKYCCTBC.

[IpuMeHATH NONMy4YEHHBbIE 3HAHUSA HA IPAKTUKE: AHAIMU3UPOBATH PEAIbHBIC CUTYallUU U
IIPUMEHATh  W3Y4YCHHBIE  IOHATUA B IIPOLECCE  IIOMCKA  PELICHHs  MaTeMaTHYeCKH
c(hOpMyYIMPOBAHHOW MPOOJIEMBI, MOJAEIMPOBATH pealbHbIE CUTYallMM Ha S3bIKE TI'€OMETPHH,
HCCJIEN0BATh TOCTPOCHHBIE MOJEIM C HMCIOJIB30BAHUEM TI€OMETPUYECKUX IOHATHM M TEOpEM,
anmapara ajreOpbl; pelaTh NPaKTHUECKUE 3a]1aui, CBSI3aHHbIE C HAXOXKAEHUEM I'€OMETPHUYECKUX
BEJINYMH.

TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
Ne  HaumenoBanwue pa3fenoB U TeM  DJIEKTpPOHHBIE (IIUPPOBLIC)
/T pOrpamMMbI 00pazoBarteNbHbIE PECYPCHI
Bcero  KontpomnbHbie
paboThI
1 Tena BpameHus 12 bubmuoreka [JOK
https://m.edsoo.ru/1c209e37
2 OOBEMEBI Tel 5 1 bu6nuoreka [IOK
https://m.edsoo.ru/1c209e37
3 BekTopel 1 KOOpAMHATHI B 10 1 bubnuotexa [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/1¢209e37
4 [ToBTOpenue, 06001IeHNE, 7 1 bu6nuorexa [IOK
CUCTEMaTH3aI1s 3HAHUH https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3
[TPOTPAMME

BepoATHOCTb M CTaTUCTUKA

Pabouas mporpamma yueOHOro Kypca «BeposSTHOCTh M CTaTUCTHKa» 0a30BOTO YPOBHS IS
obyuaronuxcst 10 —11 xmaccoB paspaborana Ha ocHoBe DenepaqbHOTO TOCYAAPCTBEHHOTO
00pa30BaTEeNILHOTO CTAHAAPTA CPEIHEro o0IIero 00pa3oBaHus, ¢ Y4ETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUM, MPENbABISEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, U TPAAUIMA POCCUICKOTO
oOpa3zoBanus. Peanuzaiyst mporpaMMbl 00ecrieurBaeT OBIAJICHUE KIFOUYEBBIMU KOMIETCHLUSMH,
COCTaBJISIIOLIMMU OCHOBY JJIi CaMOpAa3BUTHUSI M HENPEPHIBHOTO OOpa30BaHMsl, LIETOCTHOCTD
OOIIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHSI TMYHOCTH 00YJaIOLTIXCS.
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pa3sBUTHEM OJHOMMEHHOTO Y4eOHOro Kypca 0a30BOro ypoOBHS OCHOBHOHM 1mikombl. Kypc
npenHazHayeH s GopMHpoBaHHUS y OOYYArOMIMXCS CTATUCTHUECKON KyJIbTypbl U MOHMMAHUS
pOJIM TEOPUU BEPOSATHOCTEH KaK MAaTEMaTHMYECKOrO0 HMHCTPYMEHTA JUIsl MU3Y4YEHHS CIydailHbIX
coOBITHIA, BeIMYUH U TIporieccoB. [Ipu n3yuennu Kypca oboraiiarorcs IpecTaBICHUs yJalIuXxcs O
METO/IaX MCCIEeNOBaHUA M3MEHYMBOIO MHUPA, Pa3BHBAETCS NMOHUMAHHME 3HAYMMOCTU U OOLIHOCTH
MaTeMaTUYeCKUX METOJIOB MO3HAHUS KaK HEOThEMJIEMON YacTH COBPEMEHHOTO €CTECTBEHHO-
HayYHOT'O MUPOBO33PEHMSL.

CopepxaHue Kypca HalpaBJeHO Ha 3aKpeIIEHUE 3HAHUN, MOJIYYEHHbIX [IPU U3YUYEHUHU Kypca
OCHOBHOM LIIKOJIbI M Ha Pa3BUTHE MTPEJCTABICHUN O CIIy4alHbIX BEJIMUYMHAX U B3aUMOCBA3SIX MEXKIY
HUMHU Ha BaKHBIX IPUMEpaX, CIOKETbI KOTOPBIX MOYEPIIHYTHI U3 OKPYKAIOILEr0 MUpA.

B cooTBeTcTBHM € yKa3aHHBIMHM LEISIMH B CTPYKType ydeOHoro kypca «BeposiTHOCTh U
CTaTUCTHKA» CpeJHed IIKoJbl Ha 0a30BOM YpOBHE BBIJCICHBI CIIEIYIOLIME OCHOBHBIC
coJiepkarenbHble TUHUM: «CilydaiiHble COOBITHS U BEPOATHOCTHY, «CiyyaiiHble BEIMYMHBI U 3aKOH
OOJBIINX YHUCEI».

BaxHylo wdacTh Kypca 3aHMMAaeT HW3YYEHHUE TCOMETPUYECKOTO H OMHOMHAIBLHOTO
pacripeielieHUil ¥ 3HAKOMCTBO C MX HEITPEPBHIBHBIMU aHAJIOTaMH — TI0Ka3aTeIbHBIM U HOPMAJIbHBIM
pacrpeaeICHUsIMH.

Copnepxanue snHUM «CiyyailHble COOBITUSL U BEPOSTHOCTU» CIYKUT OCHOBOM JUIs
(dbopMHpOBaHUs IPEACTABICHUN O pacHpeAeIeHUN BEPOATHOCTEH MeX 1y 3HAUEHUSAMU CITy4alHbIX
BEJIMYMH, a TAKKe 3Ta JIMHUS HeoOXonuma Kak 0asza i M3ydeHHs 3aKOHA OOJIBIIMX YhCeN —
(GyHIaMEHTalbHOTO 3aKOHA, JeiCTByIOIero B TNpupoie U oOImecTBeé U HMMEIOLIEero
MaTeMaTH4ecKyro (popmanmuszanuio. CaM 3aK0H OOJIBIINX YHUCEN IPEUIaraeTcsi B 03HAKOMHUTEIbHOM
¢dbopMe ¢ MUHUMAJIbHBIM HUCIOJIb30BAHUEM MAaTEMATUYECKOTO (popMaIn3ma.

TeMsl, cBsA3aHHBIE C HENPEPHIBHBIMU CIy4aliHBIMHM BEJIMUYMHAMU, aKIEHTHPYIOT BHUMAHUE
IIKOJIEHUKOB HA OMIMCAHUN U U3YYEHHH CIIy9aifHBIX SIBIICHUH C IOMOIIBIO HEPEPBIBHBIX (DYHKITHH.
OcHOBHOE BHMMaHME YHENAETCSA MOKA3aTeIbHOMY M HOPMAaIbHOMY paclpelelleHUsM, IpU 3TOM
IpEIoNaraeTcss 03HAKOMUTEIbHOE H3ydeHHE Marepuana 0e3 J0Ka3aTelbCTB IMPUMEHSIEMBIX
(akxToB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha usydyenue kypca «BeposTHOCTh U CTaTHCTHKA» Ha 0a30BOM YpOBHE OTBOJIUTCS | Yac B
HeZIeno, Bcero 34 y4eOHbIX yaca.
COIEPKAHUE YYEBHOI'O KYPCA

11 KJIACC

YucioBble XapaKTEpUCTUKH CIIy4alHbIX BEJIMYMH: MATEMAaTUYECKOE OXKUJAHUE, TUCIIEPCUS U
CTaHJApTHOE OTKJIOHEHUWE. [Ipumepsl NpUMEHEHNsT MaTeMaTHYeCKOro0 OKHUJAHUs, B TOM YHCIIE B
3ajjayax M3 MOBCEHEBHON XKHU3HU. MaTeMaTHUecKoe 0XUJaHe OMHAPHOM CITydyailHON BEIUYHHBIL.
MaTreMaTnyeckoe OXUJAHUE CYMMBI CIyYalHBIX BEJIIMYMH. MaTreMaTudecKoe OKHUJIAaHUE |
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[Ipumepsl HENpEepBIBHBIX CIIydalHbIX BeJNW4YWH. [IOHSATHE O IUIOTHOCTH pacHpeneieHUsl.
3anaqu, IpUBOIALINE K HOPMAJILHOMY paclpenencHuto. IIoHaTue o HopMaabHOM PacpeneacHUH.

NPEAMETHDIE PE3Y/IbTATbI

NNAHUPYEMDIE PE3Y/IbTATbI

CpaBHUBaTh BEPOSATHOCTH 3HAYEHWM CIIy4allHOM BEIWYMHBI MO PACHpENEiICHUIO WU C
IIOMOUIBIO TUATPAMM.

OHepI/IpOBaTI) INOHATHEM MATEMATUUYCCKOI'o OXHAaHHA, IIPHUBOJUTH IIPUMCPHBI, Kak
MNPUMCHACTCSA MATCMAaTUYCCKOC OXUIAAHUC cnyqaﬁHoﬁ BCIIMYMHBI HaXOAUTh MATCMAaTHYCCKOC
OKHNJaHHUC 11O JaHHOMY paCIpCACIICHULO.

HNmets NpeaACTaBJICHHUC O 3dKOHC OOJIBIINX YHCEN.

HNmets npencraBieHne 0 HOPMAIBLHOM PACIIPEACIICHUH.

TEMATHUYECKOE NJTIAHUPOBAHUE

Ne HanmeHnoBaHue pa3fenos U TeM KonnuectBo yacos OnexTpoHHbIE (IIU(POBEIE)
/T [POrpamMMmBbl Bcero Konrponsasle IIpaktrueckie  00pa3soBaTelbHbIE PECYPCHI
paboTHI paboThsI
1 MaremaTuueckoe OKHIaHuE 4 bubmnoreka IIOK
CIIy4alHOM BEJIMYHUHBI https://m.edsoo.ru/5fbcSdcl
2 Jlucnepcus U CTaHJIApTHOE 4 1 bubnuoteka [IOK
OTKJIOHEHHE CIy4YailHON BEIMUYUHBI https://m.edsoo.ru/5fbecSdcl
3 3akoH OOJIBIINX YHCEI 3 1 bubmuorexa [JOK

https://m.edsoo.ru/5fbc5dcl

4 HenpepbIBHBIE CITy4aliHbIC 2 bubnuoreka [IOK
BEJIMYMHBI (pacrpeaeneHus) https://m.edsoo.ru/5fbeSdcl
5  HopwmanbHOe pacrpenereHus 2 1 bubmuoreka [IOK

https://m.edsoo.ru/5fbc5dcl

6  TloBTopeHwue, 0000IIEHUE U 19 2 bu6nunorexa LIOK
CHCTEMAaTH3aIUs 3HAHUH https://m.edsoo.ru/5fbc5dcl

OBUIEE KOJIMYECTBO YACOBIIO 34 2 3
I[TPOTPAMME
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