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IHHOACHUTEJIBHAA 3AIINCKA

PabGouass mporpamma ydeOHOro Kypca «Anrebpa W Havajla MaTeMaTHYECKOTO aHaIu3a
6azoBoro ypoBHs s oOydatomuxcst 10 —11 kiaccoB pa3paborana Ha ocHoBe DenepanbHOTO
roCy/IapCTBEHHOI0 00pa30BaTEIbHOIO CTaHAApTa CpeAHero odmero oOpa3oBaHUs, C Y4ETOM
COBPEMEHHBIX MHUPOBBIX TpPEOOBaHMIA, MPEIBIBIAEMBIX K MATEeMaTHUYECKOMY OOpa30BaHUIO, H
TpaAMIIUi POCCHICKOTO 00pa3oBaHus. Peanmzarnus mnporpamMmbl  0OECIEYMBAET OBJIAJCHUE
KIIFOYCBBIMU KOMIICTCHUUAMU, COCTABJIAIOINMMU OCHOBY IJII CaMOPAa3BHUTHA W HCIPCPBIBHOI'O
o0pa3oBaHMs, LEJIOCTHOCTh OOLIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOIIUXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hadajza MaTeMaTHYECKOTO aHaU3a» SBIAETCS OJHUM M3 Hamboiee
3HAYMMBIX B MPOrpaMMe CTaplleil HIKOJbl, MOCKOJBKY, C OJHOH CTOPOHBI, OH O0ecredynBaeT
MHCTPYMEHTAJIbHYIO 0a3y JUIsl H3YUEHHsI BCEX €CTECTBEHHO-HAYUYHbIX KYPCOB, a C IpyTrOi CTOPOHBI,
dopmHpyeT JOruyeckoe U abCTPaKTHOE MBIIUICHHE YYalUXCs Ha YpOBHE, HEOOXOIUMOM JIs
OCBOCHHS KypCOB MH(OPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CIIOBECHOCTH. B paMKkax DaHHOTO
Kypca ydaluecs OBJIAJIEBAIOT YHHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HAyKH, KOTOpas
bopMyHpyeT CBOM TOCTHKEHHS B MAaTEeMaTHUECKOH (hopme.

Kypc anreOpsl n Hagan MaTeMaTH4eCKOrO aHalIM3a 3aKJIaJbIBA€T OCHOBY JUISl YCIIEIIHOIO
OBJIA/ICHUS 3aKOHAMU (DU3UKH, XUMHH, OMOJIOTHH, TOHUMAaHHUSI OCHOBHBIX TEH/ICHIIMI YKOHOMUKH H
00I11€CTBEHHOH KHM3HHU, [T03BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IIM(DPOBBIX ¥ KOMIIBIOTEPHBIX
TEXHOJIOTUSX, YBEPEHHO MCIIONb30BaTh UX B IOBCEIHEBHOH kHM3HHU. B Toxe Bpems oBiajgeHuE
a0CTPAaKTHBIMU U JIOTMYECKM CTPOIMMU MAaTEMaTHYECKUMHU KOHCTPYKLUSMH pPa3BUBAaET yMEHHE
HaXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH HCTUHHOCTDH YTBEPKIECHHUS, UCIIOJIb30BaTh 00001IEHIE
U KOHKpETH3alluio, a0CTparupoBaHHE M AaHAJIOTHIO, (OPMHUPYET KpEaTHMBHOE U KPUTHYECKOE
MbllIUIEHHE. B Xoze u3ydeHus anreOpbpl U Hayal MaTEeMAaTHYECKOTO aHajlu3a B CTapllel IIKoje
y4aliecs MoJIydaroT HOBBIM OIBIT PELICHUS MPUKIAIHBIX 33134, CAMOCTOSATEIBHOIO MOCTPOEHUS
MaTeMaTUYeCKUX MOJeNell peaJbHbIX CHUTyallMil M HWHTEpIpEeTallMyd MOJYYEHHBIX pELICHUH,
3HAKOMSITCS ¢ IPUMEpPaMU MaTeMAaTUYECKUX 3aKOHOMEPHOCTEMN B PUPOJIE, HAYKE U B UCKYCCTBE, C
BBIIAIOIIMMUCS MAaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

Kpr 06ﬂanaeT 3HAYUTCJIIbHBIM BOCIIMTATCIBbHBIM ITOTCHIIMAJIOM, KOTOpBIfI PCAIN3YyCTCA KaK
yepe3 y4eOHbIM MaTepua, CoCOOCTBYIOMNUNM (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUs, TaK U
yepe3 crnenupuKky y4eOHOU MeSTeNbHOCTH, TPEOYIOIe CcamMOCTOATEIbHOCTH, aKKYpaTHOCTH,
MPOJOHKUTETLHON KOHIIEHTPAIIMU BHUMAHUS U OTBETCTBEHHOCTH 32 MOJYyYEHHBIN pe3yabTar.

B ocnHoBe Meroauku 06y‘-I€HI/IH anre6pe N HadajJlaM MaTeMaTU4CCKOI'0 aHalln3a JIC)KHT
eI TEIbHOCTHBIN IMPUHIHUIT 06y‘-I€HI/IH.

CrpykTypa Kypca «AsreOpa U Havajga MaTeMaTUYeCKOro aHajln3a» BKIIIOYAET CIIETYIOLINe
coJlepKaTeIbHO-MEeTOANYecKre JUHUK: «Yuciaa W BblUMCIEHUsA», «DyHKUIUMU U Tpadukmny,
«YpaBHEHUS U HepaBeHCTBay, «Hadana MmatemaT4eckoro ananusay, «MHOKecTBa U JIoruka». Bee
OCHOBHBIE COJIepKATEeIbHO-METOANYECKHUE TUHIUHN U3YyYalOTCsl Ha MPOTSIKEHUU ABYX JIET 00yUEeHHUSI

I JpYr Ipyra v MOCTENEHHO HACHIIIAsCh HOBBIMA TEMaMHU
1 pagAcagnL Mot 7 PEN5LACTCS MHTEPATHBHBIM, IOCKOIBKY o0beuHsEeT B cebe collepikaHue
Hg WS qﬁﬂ@ﬂﬂcuﬂnﬂﬂf: anreOpa, TPUTOHOMETpHS, MaTeMaTHeCKUi aHalus,
TEOPHsl MHOKECTB W' Ap. 110 Mepe TOrp Kak ydaliuecs OBJIAJeBalOT BCE 0oJiee IIUPOKUM
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CTPOUTh MAaTEMaTUYECKYIO MOJEIb PEAJIbHON CUTYyallul, IPUMEHATh 3HaHUS, IIOJy4EHHbIE B Kypce
«Anrebpa ¥ Hadaga MaTeMaTMYeCKOrO  aHalu3a», JJI  pPEUIeHHs  CaMOCTOSATEIbHO
cOpMYIMPOBAHHOW MaTEeMAaTUYECKOM 3aJayd, a 3aTeM HWHTEPHPETHPOBATh IOJyYCHHBIH
pe3yibTar.

CopepxarenpbHO-MeTOAUYECKas TMHUS «HuCla U BBIUMCICHUS» 3aBepiuaeT (opMUpPOBaHUE
HABBIKOB MCIIOJIB30BAHUS JICUCTBUTEIBHBIX YMCEN, KOTOpOe OBUIO HAa4YaTO B OCHOBHOW mikosie. B
cTapuieil mkojie 0co0oe BHUMaHHE YJeNseTcs (OPMHUPOBAHUIO MPOUYHBIX BBIYUCIUTEIBHBIX
HABBIKOB, BKITFOYAIOIIHX B Ce0s MCTIOIH30BAHUE PAIUYHBIX (DOPM 3aITUCH JCHCTBUTEIHLHOTO YHCIA,
YMEHHUE PALMOHAIIBHO BBIIOJIHATH JIEUCTBHS C HUMH, JI€JaTh NPUKUIKY, OLEHUBATh PE3YJIbTar.
OOygaronuecss TMOJMy4alOT HABBIKK MPUOMMKEHHBIX BBIUMCICHHI, BBIOJHECHUS JCUCTBUN C
YHCJIaMH, 3alMCaHHBIMU B CTaHIApTHOM (opMe, HCMOJIb30BaHUA MAaTEMaTHYECKHMX KOHCTAaHT,
OLICHUBAHHUSI YHCIIOBBIX BBIPAXKEHHUM.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pEAIM3yeTCs Ha MPOTSHKEHUU BCero oOydeHHs B
CTaplieid IIKOJIe, IIOCKOJIBKY B Ka)XXIOM pa3liele IpOrpaMMbl IPEIyCMOTPEHO pelIeHUe
COOTBETCTBYIOIUX 3aAa4y. OOyyaromuecs: OBIaJAeBalOT Pa3InYHbIMU METOJaMH PEIICHUs LENbIX,
paloHaIbHBIX, UPPALMOHAIBHBIX, MOKA3aTEIbHBIX, JTOTAPUPMUUECKUX U TPUTOHOMETPHUECKUX
YpaBHEHUH, HEPABEHCTB U UX cucTeM. llomyueHHble yMEHUS HCIOJIb3YIOTCS MPU HUCCIEI0BAHUU
GyHKIMI ¢ MOMOIIBI0 MPOU3BOJHOM, PEIICHUH MPUKIAJAHBIX 3a/ad M 3a/lad Ha HaXO0XICHUE
HanOOJBIINX ¥ HAMMEHBIINX 3HAUYeHWH (QyHKIWHU. JlaHHAs comepkaTenbHas JIMHUS BKIIOYACT B
cebst Taroke PopMUpPOBAHUE YMEHUHN BBITIONHATH Pacu€Thl 1Mo popMyniaM, mpeodpa3oBaHus LEbIX,
pPalMOHAJIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHMM, a TaKKe BbIPaKEHUH,
collepKalluX CTerneHu u Jorapudmel. bmaromaps u3ydeHuro anredpandeckoro matepuana
IIPOUCXOJUT AalibHENIIee pa3BUTHE AITOPUTMUYECKOTO0 U aOCTPAKTHOIO MBILUICHUS Yy4alluxcs,
bopMUpPYIOTCS HABBIKM JEIYKTUBHBIX pPACCYKIEHUH, pabOThl C CHUMBOJBHBIMH (popmamu,
IIPEJICTABICHUS] 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJE PaBEHCTB U HEpPaBEHCTB. AjrebOpa
npeziaraer 3(p¢GeKTUBHbIE HHCTPYMEHTHI JUIS PELICHUs NMPAKTHUECKUX U €CTECTBEHHO-HAYUHBIX
3a/1a4, HarJIgJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KakK SI3bIKa HAYKH.

CopepxarenpbHo-MeTonuyeckass JuHUS «DyHKIMM U TpaduKW» TECHO MeperuieTaercs ¢
JPYTMMHU JIMHUSIMU Kypca, OCKOJIBbKY B KAKOM-TO CMBICIIE 3a/1a€T MOCIEA0BATEIbHOCTh U3yUSHUS
Mmarepuana. M3ydyeHue CTerneHHOM, MOKa3aTelbHON, Jorapu(pMUIeckol U TPUTOHOMETPUUECKUX
(GyHKIMI, UX CBOMCTB M IpaUKOB, MCIOJIb30BaHWE (DYHKUUN JUId pemieHHs 3adad U3 JPYrux
y4eOHBIX PEAMETOB U PEANBbHOM KU3HU TECHO CBSI3aHO KaK C MaTeMaTHYeCKUM aHAJIM30M, TaK U C
pelieHreM ypaBHEHUH U HepaBeHCTB. [Ipu sTom Gosbiioe BHUMaHME yaeiseTcs: (GopMHUpPOBaAHUIO
YMEHUS BbIpaxaTb (OpMYJIaMU 3aBUCHUMOCTH MEXAY Pa3lIUYHBIMH BEIMYMHAMH, UCCIIEAOBAThH
MOJIy4YeHHbIE PYHKIUH, CTPOUTH UX Ipaduku. Marepuai 3Toil cosiepkaTelbHON IMHUYU HalleJIeH Ha
pa3BUTHE YMEHUN M HaBBIKOB, IO3BOJISIOIIMX BBIPAKATh 3aBUCUMOCTH MEKIY BEIMYMHAMU B
paznuuHOil popMme: aHaNIUTHUECKOU, Tpaduueckor M cioBecHOW. Ero m3ydenwe crocoOCTByeT
Pa3sBUTHIO AITOPUTMUYECKOIO MBIIUICHUS, CIOCOOHOCTH K OOOOIICHHIO W KOHKpETH3alluu,
VCITOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHas nuHMs «Hadama maTeMaTHdeckoro aHaln3a» IO3BOJIAET CYIIECTBEHHO
pacuIMpUTh KPyr KaKk MaTeMaTHYeCKUX, TaK U MPUKJIAIHBIX 3a]a4, JOCTYIHBIX 00yJaromuMCs, y
KOTOPBIX MOSIBJISIETCS BO3MOXHOCTh HCCIIEIOBaTh U CTPOUTH rpapuku (pyHKUIMH, ONpeaensiTs ux
HauOOJbIIME Y HAaMMEHBIINE 3HAUEHHs], BBIUYUCIATH IJIOMAId GUryp U oOBEMBI TeJ, HAXOAUTh

aHHas CoJep)KaTelIbHasl JIMHUSA OTKPBIBAET HOBBIC
BO3MOKHOC T MaTeMaTHYgCKUX MOJEIEH pPEAIbHbIX CHUTYyalUld, HaXOKIACHUS
H &WM%Trga ﬁ?{g 6‘%{8()‘[3}1HHX, B TOM 4YHCIIE C(I))HI/IaJIBHO-BKOHgMqu(’JKHX, 3a1a4ax.
3HAKOMCTBO C OCHOBéMPI MaTCMaTHYECKPro aHaiau3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
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NPOSIBJIICHUS] 3aKOHOB MAaTEeMAaTUKHU B HayKe, TEXHUKE M HCKyccTBe. OOydaromuecs y3HAIOT O
BBIJIAIOIINXCSI pe3yiIbTaTax, NOJYYEHHBIX B XO/J€ Pa3BUTH MaTEMATUKN KaK HAYKH, U UX aBTOpax.

CopepxarenpHo-MeTOAUYECKasE TUHUS «MHOXKECTBa U JIOTUKAa» B OCHOBHOM ITOCBSIIIEHA
AJIEeMEHTaM TEOPUH MHOXKECTB. TeOpeTUKO-MHOKECTBEHHbBIE MPECTABICHUS TPOHU3BIBAIOT BECh
KypC HIKOJIbHOI MaTeMaTUKHU U MPEAaraloT Haubosee yHUBepCalbHbIN S3bIK, 00bEIMHSIONINN BCE
pazziesbl MATEMATUKHU U €€ TPUIIOKEHUN, OHU CBSI3bIBAIOT Pa3HbIE MAaTEMAaTUYECKUE TUCIIUIUIMHBI B
eauHoe wernoe. [loaTomMy BaXHO JaTh BO3MOXHOCTH IIKOJIBHUKY TIOHHMAaTh TEOPETUKO-
MHOKECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMaTHKH W HMCIOJIb30BaTh €ro ISl BBIPAKEHUS CBOUX
MBICTICH.

B kypce «Anrebpa u Hadajga MaTeMaTHYeCKOI'O aHAIW3a» MPUCYTCTBYIOT TAaKK€ OCHOBBI
MaTeMaTHYECKOTO0 MOJICIMPOBAHUS, KOTOpBIE MPU3BAaHBI C(HOPMHUPOBATH HABBIKH IOCTPOCHHUS
MoJiesiell peasbHbIX CUTYallui, MCCIIEOBAHUS 3TUX MOJZEJIEH ¢ MOMOIIBIO ammapara aareopsl U
MaTeMaTHYECKOT0 aHaJIM3a M MHTEPIPETALNHU MOTYYECHHBIX PEe3Yy/IbTaTOB. Takue 3ajaHns BIUICTCHBI
B KQXK/IbIM M3 pa3/iesIoB IPOrpaMMbl, IOCKOJIBKY BECh MaTepHall Kypca IHUPOKO UCIONIb3YeTCs IS
peleHus NpUKIaaHbIX 3a1a4. [Ipu pemeHun peanbHbIX MPAKTHYECKUX 3a/1a4 YYalIHecs: pa3BUBAIOT
HaOJI0AaTeIbHOCT, YMEHHE HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThbCs, HCIIOJIB30BATh
aHAJIOTHIO, 0000IIaTh M KOHKPETHU3UPOBATh MpodiemMy. JlesTenbHOCTb 110 (POPMUPOBAHUIO HABBIKOB
peleHHs MPUKIAaIHbIX 33/1a4 OpraHU3yeTcs B Mpollecce U3y4eHMs BCeX TeM Kypca «Ajredpa u
Hayaja MaTeMaTHYECKOTO aHAIIN3ay.

MECTO YYEBHOTI'O KYPCA B YYEBHOM IIVIAHE
B yueOHOM Iu1aHe Ha M3yuyeHHe Kypca aureOpbl U Hayal MaTeMaTHYeCKOro aHaiu3a Ha 0a30BOM
ypoBHE OTBOAMTCS 3 yaca B Hezenmo B 11 kiacce, Bcero 3a aBa roga o0Oyuenus — 102 4.
COAEPKXAHME YYEBHOI'O KYPCA
11 KJIACC

Yucsia ¥ BbIYHCIEHUS

HarypanbHsle u niensie uncia. [Ipu3Haku AeIMMOCTH LENbIX YHCEIL.

Cremnens ¢ palliOHAIBHBIM MoKa3aTesaeM. CBONWCTBA CTETICHH.

Jlorapudm uncna. JlecaTUUHbIE U HATypaJIbHbIE JIOTapU(PMBI.

YpaBHeHHsI M HEPABEHCTBA
IIpeoOpa3oBanue BBIpaXKEHUN, COACPIKAIINX JIOTAPU(MBI.

Hp606p8.30BaHI/IC BLIpa)KeHHfI, COZACPpIKAIUX CTCIICHU C pallMOHAJIbHBIM ITOKA3aTCIICM.

-
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N
no Mﬁpﬁﬂaﬁ"ﬁﬁ% WYECKUX H¢PABEHCTB.

SNEKTPOHHOM NOANUCHIO
OKa3aTeJIbHbIE YDABHEHUS U HEPABEHCTBA.




Jlorapudmuueckue ypaBHeHHs] 1 HEpAaBEHCTBA.

Cucrembl JTUHEWHBIX ypaBHEHHMU. PereHue MpUKIAAHBIX 3a/a4 C MOMOMIBIO CHCTEMBbI
JIMHEWHBIX YpaBHEHUH.

Cucremsl u COBOKYITHOCTH pallMOHAJIbHBIX ypaBHeHHfI N HCPaBCHCTB.

HpI/IMeHeHI/Ie ypaBHeHHﬁ, CUCTEM MU HCPABCHCTB K PCHICHHUIO MAaTEMaTHYCCKHUX 3aJad H
3aJia4 U3 Pas3JIMIHbIX obnacrei HAaYKHU U peaHBHOﬁ KHU3HU.

DOYyHKUMH U TPAaPUKHU

Oynkmus.  [lepuoamyeckne  ¢pyHkumu.  IIpoMexyTKM  MOHOTOHHOCTH — (DYHKIIHH.
Maxkcumymbl ¥ MUHUMYMBI QyHKIMU. Haumbonbinee w HawmMeHblIee 3HaueHHE (YHKIMHA Ha
IIPOMEXKYTKE.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPaUKH.

IToka3zarenbHast u orapudmudeckas GyHKIMH, UX CBOUCTBA U I'papUKH.

Hcnonb3oBanue rpadukoB GyHKIUN IS peLICHHUsS] YPAaBHEHUM U TMHEWHBIX CUCTEM.

Hcnonb3oBanne rpadukoB (PYHKIMHA I MCCISAOBAHUS TPOIECCOB U 3aBUCHUMOCTEH,
KOTOPBIE BOHUKAIOT MPU PEUICHUH 3a/1a4 U3 APYTrUX YUeOHBIX IPEIMETOB U PEabHOM KU3HU.

Havaja maTeMaTH4eCKOI0 aHAJIHM3a
HenpepsiBable pyHKIIMN. METOA HHTEPBAIOB /s pEIlIEHUs] HEPABEHCTB.
ITpousBonnas GpyHkuuu. ['eomerprueckuii 1 Gpu3NIECKUN CMBICI TPOU3BOIHOM.

ITpon3BosHbIe 3eMEHTapHBIX (QYHKUIUH. DOpMynbl HaXO0XKIEHUS MPOU3BOJHOW CYMMBI,
IPOU3BEACHUS M YACTHOTO (DYHKIIMH.

[TpumeHeHne TPON3BOAHON K UCCIIETIOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTH U OKCTPEMYMBEI.
Haxosxnenne HanOobIIero 1 HAMMEHBIIIETO 3HaYeHUsT (DYHKIIMHM Ha OTPE3KeE.

HpI/IMeHeHI/Ie HpOI/ISBO}IHOfI JJI1 HaXOXACHHA HaWIy4dlICro pCliCHUus B MIPUKIAIHBIX
3aZiavax, JJis1 OpCACICHUA CKOPOCTH Mpouecca, 3aIaHHOTO (I)OpMy.HOI\/'I nin Tpa(bI/IKOM.

IlepBooOpaznas. Tabnuia nepBooOpa3HbIX.

-
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IINTIAHUPYEMBIE PE3YJIbTATBI

OcBoenue ydyeOHOro mnpeaMera «MaremaTHKa» IOJDKHO OOeCleunBaTh IOCTHIKCHHE Ha
YpOBHE CpemHero oomero oO0pa3oBaHUS CIEIYIOIIMX JMYHOCTHBIX, METAaNpeIMETHBIX U
HpeIMETHBIX 00pPa30BaTEIbHBIX PE3YJILTATOB:

JIMYHOCTHBIE PE3YJIBTATbHI

JInaHOCTHBIE pe3yabTaThl OCBOCHMS MPOTrpamMMbl ydeOHOTo mpenMera «MareMaTuka»
XapaKTepU3YIOTCS:

['parkgaHCKOE BOCIIMTAHHE:

c(OPMUPOBAHHOCTHIO  TPAXKIAHCKOM TMO3UIUK  OOy4aromierocss Kak AaKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIeCTBa, MPEACTABICHHEM O MAaTeMaTHYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUST PA3JIUYHBIX CTPYKTYp, SBJICHHUN, MPOLEAYp TPaKAaHCKOro OO0IIecTBa
(BBIOOpBL, OIpOCHI U Tp.), YMEHHEM B3aUMOJACWCTBOBAaTh C COLMAJIbHBIMU HMHCTUTYTAMHU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

ITaTpuoTHYECKOE BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUMCKON I'Pak1aHCKOM MJIEHTUYHOCTH, YBAYKEHUS K MPOILJIOMY U
HACTOSIIEMY POCCUUCKOW MaTeMaTUKH, LICHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHUSM POCCHUHCKUX
MaTeMaTUKOB M POCCHUMCKOM MATEMaTUYECKOM IIKOJbI, K MCIOJIb30BAHUIO 3THX JIOCTHKEHUHN B
JIPYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOT'O BOCIIUTAHMUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHICKOrO Hapona; c(HOpMHUPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHMSI, dTUYECKOTO TOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTH)KEHUI HAyKW W JIEATCILHOCTBIO YYEHOTO; OCO3HAHHUEM JIMYHOTO BKJAJa B IMOCTPOCHHUE
YCTOWYHBOTO OYyIyIIETO.

DCTEeTUYSCKOE BOCIIUTAHNUE:

ACTETUYECKUM OTHOILIEHUEM K MUDPY, BKIIFOYAs 3CTETUKY MATEMATUYECKUX 3aKOHOMEPHOCTEN,
00BEKTOB, 3a/lau, PEHICHUM, PACCYKJECHUM; BOCIPUUMUYUBOCTHI0O K MATEMAaTHYECKUM acCIeKTam
Pa3JIMYHBIX BUJ0B UCKYCCTBA.

Du3nyuecKoe BOCIIMTAHUE:

c(OpMUPOBAHHOCTHIO YMEHHS IPUMEHATh MaTeMaTHUeCKUe 3HaHUSI B MHTEpecax 370pOBOI0O
u Oe3omacHOro obpasa >KU3HH, OTBETCTBEHHOI'O OTHOIIEHHMS K CBOEMY 3JI0POBBIO (340pOBOE
nuTaHue, cOallaHCUPOBAHHBIN PEXUM 3aHATHI U OT/AbIXA, PeryiisipHas (pu3nyeckas akTUBHOCTD);
(U3UUECKOro COBEPIICHCTBOBAHUS, TP 3aHATUAX CHOPTUBHO-03/J0OPOBUTEIILHON ACATEIBHOCTHIO.
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JKU3HEHHBIC IIJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTHIO K MAaTeMaTUYeCKOMY OOpa30BAHHIO H
€aM000pa30BaHUIO Ha MPOTSKEHUH BCEH KU3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HANIPaBICHHOCTH.

DKOJOTHYECKOE BOCIIUTAHUE:

c()OPMUPOBAHHOCTBHIO JKOJOTUYECKOW KYJIbTYphI, MMOHUMAHUEM BIUSHHUS COIHAIBHO-
SKOHOMHYECKHX IIPOLIECCOB HA COCTOSIHUE IPUPOJHOM M COLMAIBHOM Cpeibl, OCO3HAaHUEM
I00ATLHOTO XapaKTepa YKOJIOTHYECKUX MTPOOJIeM; OpUECHTALMEH Ha MPUMEHEHUE MATEMAaTHIECKIX
3HAHUU JUIA pellIeHus 3a/1a4 B 00JIaCTH OKPYKAIOIIECH Cpe/ibl, INTAHUPOBAHUS TOCTYIIKOB U OLIEHKH
UX BO3MOXKHBIX TTOCIIEJICTBUM JIJIs1 OKPYKAIOIIEH CpeJibl.

HeHHOCTI/I Hay4HOTI'O ITO3HAHHWA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAyKHd M OOIIECTBEHHOW MPAKTUKH, MOHUMAHHEM MAaTEeMAaTUYEeCKOH HAyKH Kak chepbl
YeJIOBEUECKOU JEATEIbHOCTH, 3TAllOB €€ pa3BUTUS U 3HAYUMOCTHU JUIsl Pa3BUTHUSl LUMBHIM3AIUY;
OBJIAJICHUEM SI3bIKOM MaT€MaTUKHU U MaTeMaTH4YECKON KyJIbTYpPOH KaK CpPEJCTBOM I103HAHUS MUDA;
TOTOBHOCTBIO OCYILIECTBIIATH IPOECKTHYIO U UCCIIENOBATENbCKYIO I€ATEIbHOCTh MHAUBUAYAJIBHO U

B I'pYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOSHUS MPOrpaMMbI yueOHOTro mpeamera «MaTemMaThkay
XapaKTePU3YIOTCS OBJIAJICHUEM YHHUBEPCATHHBIMU HO3HABAM EIbHBIMU OeliCIEUsIMLUL,
VHUBEPCANbHIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU, — YHUBEPCATbHLIMU — PecysmUGHbIMU
oeticmsusmu.

1) Yuusepcanvuvie noznasamensnuie oeicmeus, obecneuusaom Gopmuposanue 06a306bix
KOCHUMUBHBIX NPOUECCO8 00yYaowuxcs (0ceoeHue Memooos NO3HAHUSL OKPYICalouwezo Mupa,

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

ba3oBrle Jornyeckue neicTBUL:

BBISIBJISITH M XapaKTEPHU30BATh CYIIECTBEHHbIE NMPU3HAKKM MATEeMATUYECKUX OOBEKTOB, MOHSATHH,
OTHOIIEHUH MEXJy NOHATUAMH; (OPMYNIHpOBaTh ONPEICIICHUsT TOHATUMN; YCTaHABIIMBATH
CYIIECTBEHHBIN NMpPHU3HAK KJIAcCU(UKALUU, OCHOBAHMsS AJIsi 000OLIECHHUS] U CPaBHEHUS, KPUTEPUH
IIPOBOAMMOIO aHAJIN34,;

BOCIIPUHUMATh, (opMynupoBaTb U  HpeoOpa3oBbIBATh  CYXACHUS: YTBEPIUTEIbHBIE MU
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOILINE; YCIOBHBIE,

BBIABIISITh MaTeMaTUYeCKHe 3aKOHOMEPHOCTH, B3aUMOCBS3HM U MPOTUBOpEUHs B (haKTaX, JaHHBIX,
HAOJIIOJIEHUSAX M YTBEPXKJACHUAX; Ipeajaratb KpUTEpPUM [JIsl BBISBICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JlenaTh BBIBOABI C HMCIOJIB30BAHWEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX M HWHAYKTHBHBIX
YMO3aKJIIO4YEeHNAN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CaMOCTOSITEIBHO JOKA3aTelIbCTBA MAaTEMaTHYECKUX YTBEPKIACHUM (IIpsMBIE U OT
MPOTUBHOTO), BBICTpAWBaTh AapryMEHTAllMI0, MPHUBOJIUTH TNPUMEPHl U  KOHTPIPHUMEPHI;
BIBOJIBI;

BEIGHPKYMEREJTORIMMGAI yueOnoi 3p1aun (CpaBHMBATE HECKOJNBKO BapUAHTOB PENICHHS,
BROEHATB QirdMdE QBIMAGR T ¢ yuéToM caMOCTOATETBHO BBIIEIEHHBIX KPUTEPHEB).

NeicTauTteneH ¢ 05.02. F2ABORBIGMOCAGAPBATEILCKHIE IEHCTRUSL:

Bnageney KyHu Mana KOpeeeHa
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UCIIOIB30BaTh BOIMPOCHI KaK HMCCIIEAOBATCIILCKUM HHCTPYMEHT IMO3HAHHS, (HOPMYIHpPOBATH
BOMPOCHI, (UKCUPYIOIIHE TMPOTUBOpPEUHE, MPOOIEeMy, YyCTaHAaBIWBaTh HMCKOMOE M JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINI0, MHEHHE;

IPOBOJIUTH CAMOCTOSTEIBHO CIUTAHUPOBAHHBINA JKCIIEPHMEHT, MCCIICAOBAHHE 0 YCTAHOBICHHIO
0COOEHHOCTEH MAaTEeMaTHYECKOTO 00BEKTA, ABJICHMUS, MPOLIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXTy
00BbEKTaMH, SIBIICHUSMH, IIPOIIECCAMH;

CaMOCTOSTENILHO (OPMYJIMPOBAaTh OOOOIIEHUS M BBIBOABI 10 pe3yjbTaTaM MPOBEAEHHOTO
HaOJIIOIEHNUs, UCCIICIOBaHMsI, OICHUBATh JTOCTOBEPHOCTh MOJYYCHHBIX PE3YJIbTATOB, BHIBOJOB H
000011IeHHI;

IPOTHO3UPOBATh BO3MOKHOE DPa3BHTHE IPOIECCa, a TAK)KE BBIJIBUIATh MPEAMOIOKEHHUS O €ro
pa3BI/ITI/II/I B HOBBIX YCJIOBI/ISIX.

PaGora ¢ nudbopmanmei:

BBISBIISITH JEeUITUTHI THPOPMAITUH, TAaHHBIX, HEOOXOUMBIX ISl OTBETA HA BOMIPOC U JIJISl PEIICHUS
3aj1auu;

BEIOMpaTh MH()OPMALIHIO U3 UCTOYHUKOB PA3IMYHBIX THIIOB, aHATU3UPOBATh, CHCTEMATU3HPOBATH
U MHTEPIIPETUPOBATh HH(DOPMAIIHIO Pa3IMYHBIX BUIOB U (POPM IPEICTABICHHSI,

CTPYKTYpUpPOBaTh HH(OPMAIHMIO, TPEJCTABIATE €€ B Pa3sNIUYIHBIX (OpMax, HLIOCTPUPOBATH
rpauyecKu;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIM KPUTECPHSIM.

2) Vhusepcanbhvle KOMMyHUKamueHbwle Oelicmeus, 00ecnedusarom c@opmuposaHHoCms
COYUANBHBIX HABLIKOB 00YYATOUUXCA.

Oob1enue:

BOCIIPUHUMATL U q)OpMYJII/IpOBaTB CYXKACHUA B COOTBETCTBUU C YCIOBUSIMU U LETIAMU 06H1€HI/I$I;
SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX U MHCbMEHHBIX TEKCTAX, 1aBaTh
MIOSICHEHUS 10 X0y PEIIEHUS 3a/1a4i, KOMMEHTHPOBATh MOJyYE€HHBIN PE3yJIbTaT;
B X0JIe 00CYXJIeHHs 3a/1aBaTh BOIIPOCHI 10 CYIIECTBY 00CYKIaeMOil TeMBbI, TPOOJIeMbl, pelaeMoi
3a/la4M, BBICKA3bIBAThb HWJACH, HALCJICHHBIC HAa IMOMCK PCIICHHA; COIMOCTABJIATE CBOU CYXICHUA C
CYXJIEHUSIMH JIPYIMX YYaCTHMKOB JIMAJIOra, OOHApy>KUBaTh Pa3IMuue M CXOACTBO MO3MILMH; B
KOPPEKTHOI opme popMyaupoBaTh pa3HOIIACHs, CBOU BO3PAKECHUS,
IPEJICTaBIISITh  PE3YylbTAThl PEIIEHUS 3aladyd, OSKCIEPUMEHTAa, MCCIEN0BaHUsA, IPOEKTa;
CaMOCTOSITENILHO BbIOMpaTh (hOpMAT BBICTYIJIEHUS € YUETOM 3aJ]1a4 IPE3EHTALUU U OCOOEHHOCTEH
ayJIMTOpUH.

CoTpyIHUYECTBO:

MMOHUMAThb U UCIIOJIB30BATh NIPCUMYIIICCTBA KOMaHI[HOI\/JI u HHJIHBHI[yaHBHOfI pa6OTBI Ipu pCIICHUN
y‘-Ie6HI)IX 3aaa4; IMPUHUMATH LCJIb COBMECTHOU ACATCIIBHOCTHU, INNIAHUPOBATH OpTraHU3alrio
COBMECTHOM paboOThI, pacmpeAensTh BUIbI PadOT, IOTOBAPUBATHCS, OOCYXKAATh MPOLECC H
pe3ynbTaT paboThl; 0000IaTh MHEHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBAaTh B TPYMIOBEIX (hopMax paboThl (0OCYKIeHUSI, 0OMEH MHEHHI, «MO3TOBBIE IITYPMBD»
Y UHBIE); BBIMOJIHATH CBOIO YacTh PaOOTHl U KOOPAUHUPOBATH CBOM JIEUCTBUS C APYTUMHU WICHAMU
KOMaH/bl; OIEHMBAaTh KAauyeCTBO CBOETO BKJIaga B OOMMUNA MPOAYKT MO KPUTEPHSIM,
c(hopMyTUPOBAaHHBIM YYaCTHUKAMHU B3aHMOICHCTBHS.
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COCTABJIATh IIJIAH, AJITOPUTM DELIEHUs 3a/JadyM, BBIOMpaTh CHOCOO pelIeHHs ¢ y4EToM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTb M KOPPEKTHUPOBAThH
BapUaHTHI PEICHUH ¢ y4€TOM HOBOM MH(pOPMALIUH.

CaMOKOHTPOIb:

BJIAJI€Th HABBIKAMU I103HABATEIbHON peQIeKCHH KaK OCO3HAaHUS COBEpLIAEMBIX JEHCTBUH U
MBICIIUTENIBHBIX IIPOLECCOB, UX PE3YJIbTATOB; BIaJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISA
npoliecca 1 pe3ysbTara pelieHus] MaTeMaTHYecKoi 3a1a4H;

npeaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOBHUKHYTH IIPHU PCUICHUHA 3a/la4H, BHOCUTb KOPPCKTHBLI
B JIEATENIbHOCTh Ha OCHOBE HOBBIX OOCTOATENbCTB, JAHHBIX, HAHJIEHHBIX OLIMOOK, BBISBIECHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSAM, OOBACHATh NPUUYMHBI JOCTUKEHUS WUIIH
HEJIOCTHKCHUS PE3yJIbTaTOB AEATEILHOCTH, HAXOAUTH OMIMOKY, 1aBaTh OLIEHKY IPUOOpPETEHHOMY
OIIBITY.

NPEAMETHBIE PE3YJIbTATbBI

OcBoenne y4yeOHOro Kypca «Ainrebpa M Havaja MaTeMaTHYeCKOTO aHAJIN3a» Ha yPOBHE
cpenHero oOmiero oOpa3oBaHMs JODKHO OOECHEeUMBATh JOCTHIKEHHE CIEAYIOIIUX MPEAMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:
11 KJIACC

Yucia 1 BLIYUCIECHUSA

OHepI/IpOBaTb IMNOHATHUAMU: HATYPAJIBHOC, LCJIOC YHUCJIO,; UCII0JIb30BATh IIPU3HAKHU JACIIMMOCTU
HEJIBIX YUCEII, PA3JIOKCHUEC YHCJIa Ha ITPOCTHIC MHOXKUTCIIN IJId PCIICHUA 3a/1a4.

OnepupoBaTh MOHATHEM: CTENIEHD C PAllMOHAILHBIM [TOKA3aTEJIEM.

OnepupoBaTh MOHATUAMU: JIOTapU(M YUCIIA, TECATUYHBIEC U HATYpaJIbHbIE JIOTapU(MBI.

YpaBHeHus! M HEpABEHCTBA

[TpuMeHsATH CBOMCTBA CTENIEHU JUIsl TPe0Opa30BaHUs BEIPAXKEHUH; ONEpUpPOBaTh MOHITUAMU:
[I0Ka3aTEeJIbHOE YPABHECHUE U HEPABEHCTBO; PELIATh OCHOBHBIC TUIIBI [TOKA3aTECIIbHBIX YPABHEHUN U
HEPABEHCTB.

BoinonuaTe mpeoOpazoBaHUs BBIPAKEHUN, COJAEp)KAlIMX JIOrapu(Mbl; ONEpUpPOBAThH
HNOHATUSAMM:  JIOTapU(MHUUYECKOE YpaBHEHHE U HEPAaBEHCTBO;, pelIaTb OCHOBHBIC THIIbI
Jorapu(pMHUUECKUX YpaBHEHUI U HEPaBEHCTB.

Haxonuts penieHust IpoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATUSIMU: CHCTEMA JIMHEMHBIX YPAaBHEHUN U €€ PEIICHHE; UCIO0JIb30BaTh
CHUCTEMY JINHEWHBIX YPABHEHU NI PEIICHUS] PAKTUYECKUX 3a]1a4.
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MopenupoBath peajbHbIe CUTYallUH Ha SI3bIKE aNreOphl, COCTABIIATH BBIPAKCHUS, YpaBHEHUS,
HEPABCHCTBA M CHUCTEMBl 10 YCJOBHIO 3a1aud, HCCJICI0BaTh IMOCTPOCHHBIC MOJCIH C
MCIIOJIb30BaHMEM armapara aareOpsl

DOyHKUUH U rpadpuKu

OnepupoBaTh  HOHATHAMHU: IEPUOANYECKAs  (DYHKIUS, TPOMEKYTKHM MOHOTOHHOCTH
(GyHKLUHU, TOUKH SKCTpeMyMa (GYHKIMM, HauOojblllee M HauMEHblee 3HaueHUs (QYHKIUM Ha
IPOMEXKYTKE; UCTIONB30BATh UX JJISl UCCIIEOBAHUS (DYHKIIUH, 3alaHHON rpadukom.

OnepupoBaTb  MOHATUSMHU:  rpauku  TOKa3aTelIbHOH,  JOrapuPMHUECKOW U
TPUTOHOMETPHUUYECKUX (DYHKIHIA; M300paxkaTh UX Ha KOOPAWHATHOM IUIOCKOCTH M HMCIIOJIB30BaTh

JUTSI pEIICHUs] YpaBHEHUN 1 HEPABEHCTB.

N3006paxaTh Ha KOOPJUHATHOM MIIOCKOCTU IpadUKK TUHEHHBIX YPAaBHEHUN U UCIIOIb30BATh
UX JUIsl pEIICHUs CUCTEMbI IMHEWHBIX YPaBHEHUM.

Hcnons3oBatsk rpaduku GyHKIUH TSI KCCIISIOBAHUS IPOIIECCOB M 3aBUCHMOCTEH U3 IPYTHX
y4eOHBIX TUCHUIUIHH.

Havasa MaTeMaTH4eCKOr0 aHAJIN3a

OmnepupoBarh MOHATHAMU: HEMpPEPbIBHAS (YHKIUS; TPOU3BOIHAS (DYHKIINHU; MUCTIOIB30BAThH
reoMeTpUYecKuil 1 pU3nYecKuii CMBICI IPOU3BOAHOM Ul peleHns 3ajay.

HaxoauTh npou3BOAHBIE 3JEMEHTAPHBIX (PYHKIHMKA, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
MIPOU3BEICHHUS, YACTHOTO (PYHKITUH.

Hcnonp30BaTh NPOU3BOIHYIO I HCCIEA0BAHNS (YHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI,
MPUMEHSTh PE3yJbTaThl UCCIEIOBAHUS K TIOCTPOEHUIO IpauKOB.

Hcmons30BaTh MPOU3BOAHYIO AJId HAXOXKACHHUA HAWTYUHICTO pCIICHUA B IIPUKIIAAHBIX, B TOM
YHUCJIC COIUAIIbHO-OKOHOMHWYCCKHUX, 3aa4dax.

OnepupoBaTh MOHATUSAMHU: TEpBOOOpa3Hasi M HHTErpaj; MOHUMATh TI'€OMETPUYECKUN U
buznyecKkuil CMbICT UHTErpaa.

HaxomuTe mepBoOOpa3HbIe 3JIEMEHTAPHBIX (PYHKIIHIA, BBIYHUCISATH WHTETpal 1o (opmyrie
Herorona—JleitOnuna.

Pemrats IMMPUKJIAAHBIC 3ala4i, B TOM 4YHUCIIC COUHUAJIBbHO-3KOHOMHYECKOTO H (1)PI3H‘-I€CKOFO
XapakTepa, CpCACTBAMA MATCMATUYICCKOT'O aHaJIN34a.

TEMATHYECKOE IINIAHUPOBAHUE

11 KUIACC
No  HaumenoBanue paznenoB u teMm KonuyecTBo
n/m MIPOTrpaMMBbI 4acoB
e Beerp KouTpoabHbie paboThl
1 CrergoKy NEHPIROEHNCAH 12 1 bubnmnoreka [JOK
o NFARKTROH HOMA FROEHMT b O https://m.edsoo.ru/f11c4afd
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Neo  HaumenoBanwue paznenoB u tem KonudecTBo

n/n IIPOrpaMMBbl 4acoB
Bcero KonTposababie paboThl
¢bynkus. [lokazaTenbHble
ypaBHEHUS U HEPABEHCTBA
2 Jlorapudmuyeckas QyHKITHS. 12 bubmumorexa [IOK
JlorapudmMuueckre ypaBHCHHUS U https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
3 Tpuronomerpudeckue GyHKIIUU U 9 1 bubnmoreka [JOK
ux rpadukxy. https://m.edsoo.ru/f11c4afd
Tpuronomerpuueckue
HEpaBEeHCTBA
4  IlpousBognas. [Ilpumenenue 24 1 bubnnoreka [JOK
IIPOU3BOIHOM https://m.edsoo.ru/f11c4afd
5 MWHrerpan u ero npuMeHeHuUs 9 bubnnorexa [JOK
https://m.edsoo.ru/f11c4afd
6 Cucrembl ypaBHEHUI 12 1 bubnuoreka [IOK
https://m.edsoo.ru/f11c4afd
7 HarypanbpHble U LIeJIbIE Ynciia 6 bubnnoreka [JOK
https://m.edsoo.ru/f11c4afd
8 IloBTopenue, 0600IICHNE, 18 2 bubmmoreka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/f11c4afd
OBLLEE KOJIMYECTBO YACOB I10 102 6
IMTPOTPAMME
IFEOMETPUSI

Pabouas nporpamma yyeOHoro kypca «I'eomerpus» 0a30BOro ypoBHs i 00y4aroIIUXCs

10 —11 xmaccoB paspabotana Ha ocHOBe denepasbHOTO TOCYIAPCTBEHHOTO0 00pPa30BATEIHLHOTO
CTaHJapTa CpegHero oOIIero o0pa3oBaHMs, C YYETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
NpEeIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAIUIMA pOCCUHCKOro oOpa3zoBaHMUS.
Peanuzanuss  mporpamMMbl  oOecliedMBaeT  OBJIQJCHHWE  KIIOYEBBIMM  KOMIIETEHIMSIMH,
COCTAaBJISIIOLIMMU OCHOBY JIJIi CaMOpA3BUTHUSI M HENPEPHIBHOTO OOpa3oBaHMsl, LIEIOCTHOCTD
OOIIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEILHOTO Pa3BUTHSI TMYHOCTH 0OYJarOLINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca TIeOMETpUHM Ha YpOBHE CpeAHero oobuero obpazoBaHMA
00yCIIOBJIEHA MPAKTUYECKOW 3HAYMMOCTHIO METalmpeIMETHBIX M TMPEAMETHBIX pPEe3yIbTaTOB

e

O

O6y‘leHI/I$I TGOMG 11 B HaHE;aBHGHHH JﬁI‘IHOCTHOPO Pa3sBUTHUA o6yqafoumxc;1 (I)OpMI/IpOBaHI/IH
CCKOU TPaMOTHOCTHU, H3YUYCHUA OPYIrUux y‘Ie6HI)IX JUCIUIIIINH.

Pi{iégag OH"B%%Q&HKI&I:,IQI)&BHHLHHK HpeILCTaBJIeHI/Iﬁ 0 CYHIHOCTH H MPOUCXOKICHUU

CepTudukaT 0E4TOOMSTFPUISEKER3Q0EFPARIBENF EOOTHOICHUH PEATLHOTO M UACATBHOTO, XapaKTepe OTPaKeHHS

LewcteuteneH ¢ 05.02.2026 no 01.05.2027
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MaTEMaTU4YeCKONM HAYKOW SIBJICHUM U IIPOLIECCOB PEaJbHOIO MHUpA, MECTE T'€OMETPUU B CUCTEME
HayK ¥ POJIM MaTeMaTHYECKOro MOJCIMPOBAHMS B HAYYHOM IIO3HAHUU U B IPAKTUKE CIIOCOOCTBYET
(OpMHPOBAHMIO HAYYHOTO MHPOBO33PEHHUS y4aIUXCS, a TaKKe KauecTB MBIIUICHUS,
HEOOXOAUMBIX JUIsl aAaNTallMi B COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisercs OAHMM M3 0a30BBIX NPEIMETOB Ha YPOBHE CpEIHEro o0O0Iero
o0Opa3oBaHMs, TaK Kak 00ECIeYMBACT BO3MOKHOCTh W3YYCHHUS KakK JUCIUIUIMH €CTECTBEHHO-
HAyYHOW HAINPaBJIIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbllUIeHHE, (POPMUPYEMOE MPU U3YUYEHUU 00YYaIOIIMMUCS TOHSITUHHBIX OCHOB
F€OMETPUU U TMOCTPOCHHUM LEMOYKHU JIOTUUYECKUX YTBEPKACHUN B XOJ€ PEIICHUS] TEOMETPUUYECKUX
3a]a4, yMEHHE BBIIBUTaTb M OINPOBEPraTh TUIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS MpU
peIeHnH 3a7]a9 eCTECTBEHHO-HAYYHOTO [IUKJIA, B YACTHOCTHU U3 Kypca (QU3HKH.

YMeHne OpHEeHTUPOBATHCS B MPOCTPAHCTBE UTPACT CYIIECTBEHHYIO POJIb BO BCEX 00JIACTIX
JESITEeIbHOCTH 4YenoBeka. OpueHTalus 4elloBeKka BO BPEMEHH U IIPOCTPAHCTBE — HEOOXOAMMOE
YCIIOBHE €r0 COLUAIBHOrO OBITH, (hopMa OTPAKEHUSI OKPY>KAIOLIEr0 MUPA, YCIOBHE YCIEIIHOTO
MO3HAHUS U aKTUBHOT'O IIPe0Opa3oBaHus 1eHCTBUTEIbHOCTU. OnepupoBaHUE IPOCTPAHCTBEHHBIMU
o0Opa3amMu O0ObEIUHSET pa3Hble BUAbI YU€OHOH M TPYIOBOH JIEATENIHOCTH, ABISETCS OJHUM U3
npodeCCHOHATBLHO BAXKHBIX Ka4eCTB, IOATOMY aKTyalbHa 3a7a4a (OpMUPOBaHUS Y O0yHarOIIUXCS
IPOCTPAHCTBEHHOI'O MBIIUICHUSI KaK Pa3HOBUJHOCTH OOpPa3HOTO MBIIUIEHHUS — CYLIECTBEHHOIO
KOMITOHEHTA B ITOATOTOBKE K IMPAKTUYECKOMN IEATEIBHOCTH 110 MHOTUM HaIlPaBJICHUAM.

Llenb ocBOCHMS TIporpamMMBbl yaeOHOTro Kypca «I'eomeTpus» Ha 6a30BOM YpOBHE OOYUICHHS —
o0mieo0pa3oBareIbHOE U OOIIEKYJIBTYpPHOE pa3BUTHE OOyYaroIIUXcs uepe3 obecredeHue
BO3MOXXHOCTH TPUOOPETCHUS U HCIIOJIH30BAHUS CHCTEMATHYCCKHX T€OMETPUUYCCKUX 3HAHUU U
JIeicTBHU, crienn(UUHBIX T€OMETPUU, BOZMOXKHOCTH YCIEIIHOTO MPOJOHKEHUsI 00pa30BaHUs T10
CIEIUAILHOCTSIM, HE CBSI3aHHBIM C IMPUKJIAHBIM HCIIOIH30BAaHHEM I€OMETPHH.

[Tporpamma o reoMeTpun Ha 6a30BOM YpOBHE NpeIHA3HAYEHA I 00YyUJaAIONIMXCs CpeTHEeH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTENBHBIX 3aTPyJHEHWH HAa YypPOBHE OCHOBHOTO OOIIIEro
obpaszoBanusi. Takum oOpa3om, oOydaroniuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH OOIIHE
MaTeMaTHYeCKUe YMEHHUs, CBSA3aHHbBIE CO CHEIU(PUKON TeOMETPUU U HEOOXOAUMBIE IS )KU3HU B
COBpeMEHHOM obmiecTBe. KpoMe 3TOro, oHM WMEIOT BO3MOXKHOCTH H3YYHUTh T€OMETPHIO Oolee
rIyOOKO, €cnu B JajbHEWIIeM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPUYECKUX 3HAHUAX B
npohecCuOHATBHON e TENbHOCTH.

JlocTuKeHue eI OCBOSHMS MpOorpamMmbl 00ecreurBaeTCs PEIIEHUEM COOTBETCTBYIOIINX
3anad. [IpuoputeTHsiMu 3agauamMu ocBoeHus Kypca «I'eomerpumn» Ha 0a3oBoM ypoBHe B 10—11
KJIacCax SIBIISIOTCS:

(dopMHpOBaHUE MPEICTABICHUS O F'€OMETPUU KaK YacTH MHUPOBOW KYJIbTYphl M OCO3HaHHE €€
B3aUMOCBSI3H C OKPYXKaOIUM MHPOM;

dbopMupOBaHUE TMPEACTABICHUS O MHOTOTPAHHMKAX W TENax BpallleHUs KaKk O BaKHEHUIINX
MaTEMaTUYECKUX MOJIENAX, O3BOJISIONIMX OMMCHIBATh U M3y4YaTh Pa3HbIC SABJICHHS OKPYKAOIIETO
MHUpa;

(dbopMupOBaHHE YMEHUS paclio3HaBaTh HA UEPTEkKaX, MOJIENSIX U B pealbHOM MUPE MHOTOI'PaHHUKHU

e
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OBJIA/ICHUE AJTOPUTMAMH PEIIEHUS] OCHOBHBIX THIIOB 337a4; (HOPMUPOBAHHE YMEHUS MPOBOAUTH
HECJIOKHBIE JIOKA3aTEJIbHBIE PACCYXKACHUSA B XOJ€ PEIICHUS CTEPEOMETPUUECKUX 3a/1a4 U 3a/1a4 C
IIPAKTUYECKUM COZIEPKAHUEM;

pa3BUTHE HWHTEIUIEKTYyaJIbHBIX W TBOPYECKHUX CHOCOOHOCTEM OO0y4arommuxcs, MO3HABATEIbHOM
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUMN, KpUTUYHOCTU MBILLUICHHUS;

dbopMupoBaHue (pyHKIIMOHAIBHON I'PaMOTHOCTH, PEIEBAHTHON F€OMETPUN: YMEHHUE PACIIO3HABATh
IPOSIBJIICHUS] TEOMETPHUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peabHBIX JKU3HEHHBIX
CUTyallMsiX M TMpPU HU3YYCHUU JPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYITMPOBATH UX HA A3BIKE TEOMETPHH U CO3/]aBaTh FT€OMETPHUIECKUE MOJIEIH,
IIPUMEHATh OCBOEHHBI T€OMETPUYECKUU ammapaTr Uil pelleHUs MPAaKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOJIYyYEHHBIE PE3YJIbTATHI.

OTnu4uTeNbHON 0COOEHHOCTHIO MPOTPAMMBI SBISIETCS BKIIIOUEHHE B KYpC CTEPEOMETPHUU B
HaAyYajie €ro M3y4eHHUs 3a/ad, pellacMbIX Ha YPOBHE MHTYMTHBHOIO IO3HAHUSA, U ONPEACIEHHBIM
o0pa3oM opraHM3oBaHHas paboOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO H
IIPOCTPAHCTBEHHOIO  MBILIUICHHS, CTUMYJHUPYET IPOTEKAHWE HWHTYUTUBHBIX IIPOLIECCOB,
MOTHUBHPYET K JAIBHEHIIEMY U3YYECHHIO IIPEIMETA.

[Ipennourenue oTAAETCS HArISAHO-KOHCTPYKTUBHOMY METOAYy OOydYeHus, TO €CTh
TEOPETHYECKHE 3HAHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTh MPEAMETHO-TPAKTUYECKON
JIeATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX IIPEACTABICHUN Y Y4allMXCs B Kypce CTEPEOMETPUN
NPOBOAMTCS 3a CYET pEIICHHs 3aJad Ha CO3/IaHHE IMPOCTPAHCTBEHHBIX OOpa3oB M 3amad Ha
OIEpUPOBAaHUE IMPOCTPAHCTBEHHBbIMU oOOpazamu. Co3gaHue oOpas3a MPOBOAUTCS C ONOPOM Ha
HArJISHOCTh, @ ONEPHUPOBAaHNE 00Pa30M — B YCIIOBHSAX OTBJICYEHUS OT HATJISAHOCTH, MBICIEHHOTO
U3MEHEHHS €r0 HCXOIHOTO CONEPIKAHMS.

OcHoBHBIE  cojepkaTenbHble JHMHUHM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanHukn», «I[IpsAMble ¥ ITIOCKOCTH B NPOCTPaHCTBE», «Tena BpameHus», «BekTopsl u
KOOpAMHATHI B MPOCTpaHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHUI pacIpelessseTcss HE TOIbKO
0 COJICPKATEIHHBIM JIMHHUSAM, HO U 110 To1aM 00y4YeHHSI Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

Conepxxanne 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEIMETHBIM pE3ylbTaTaM OCBOEHUS
paboueil mporpamMmsl, pacrpeeIEHHBIM 110 rojlaM 00ydeHUsl, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
YTOOBI OBJIAZICHHE F€OMETPUUECKUMHU MOHIATUSIMU U HABBIKAMU OCYILIECTBIISAIOCH MOCIIE10BATEILHO
U TOCTyNaTelbHO, C COOJIIOJICHMEM TPUHIMIIA TPEEeMCTBEHHOCTH, 4YTOOBI HOBBIE 3HAHMS
BKJIIOYAJIMCh B OOMIYI0 CHCTEMY I€OMETPHUYECKHMX IPEICTaBICHUM OOydaroluxcs, paciiupss U
yriry6msis e€, o0pasys IpOYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenue reomerpun oTBoauTcs 1 dac B Henento B 11 kimacce, Bcero - 34 y4eOHBIX Haca.
COAEP KAHUE YYEBHOI'O KYPCA
11 KVIACA

Tesa BpauieHus

e

~

AL AN GRABepxocTs, pbpasylomme mMIHHAPHUECKOH  MOBEPXHOCTH, OCH
uﬁﬂgﬁﬁq Qﬂ"m&;}lﬂ% Hunuanag: ocHoBaHUs U OOKOBasi MOBEPXHOCTh, 0Opasyromias u
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Konunueckass moBepXHOCTh, OOpa3yiol[e KOHHYECKOW MOBEPXHOCTH, OChb M BepUIMHA
KOHMYECKOU MoBepXHOCTH. KOHYyC: OCHOBaHME 1 BepIIMHA, 00pa3yroIias U 0Ch; IUIONIalb OOKOBOI
U TIOJIHOM TMOBEPXHOCTU. Y CEUEHHBIH KOHYC: 0Opa3ylollue M BbICOTA; OCHOBAaHHS U OOKOBas
MIOBEPXHOCTb.

Cdepa u map: HeHTp, paauyc, AMAMETP; IUIOWIAAb IOBEpPXHOCTU cdepbl. B3aumuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K chepe; Iomanb chepbl.

N3o0paxeHnue Ten BpalieHus Ha MI0CKOCTH. Pa3BEépTka MIIMH]Ipa U KOHYCA.

KomOunammu Ten BpamieHust 1 MHOTOTPaHHUKOB. MHOTOTpaHHUK, ONIMCAHHBIN OKOJIO ceps;
cdepa, BMcaHHast B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHUS.

[Tonsitne 006 o00béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO MapauIesienuesa u ciaeacTeus u3 He€. O0bEM nunuHapa, konyca. O0béM mapa
U TUTOIIA b CEPHI.

[TomoGuble Tema B mpocTpaHcTBe. COOTHONIICHUS MEXAY IUIOMIAISIMUA TTOBEPXHOCTEH,
00BéMaMHu ITOJOOHBIX TEI.

Ceuenuss nuIuHApa (MapaielbHO W TEPHEHANKYISIPHO OCH), CEUeHHUs KOHyca
(mapannenbHOe OCHOBAHUIO M MPOXO/AIIEE Yepe3 BEPIINHY), CeUeHUs I1apa.

BeKkTopbI M KOOPIAHHATHI B POCTPAHCTBE

BekTop Ha m10ckocTH U B npocTpancTBe. CloKeHNE U BBIYMTAHNE BEKTOPOB. Y MHOXKCHHE
BEKTOpa Ha 4uClO. PasimoxeHue BekTOpa IO TPEM HEKOMIUIAHAPHBIM BekTopam. IIpaBuio
napajuienenunena. Pemenve 3agad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUIl ICUCTBUI C BEKTOPaMHU.
IIpssMoyrosbHas cucremMa KoOopAuHAT B mpoctpaHcTBe. Koopaunatel BekTopa. [Ipocreimme 3axaun
B KOOpJMHATaX. Yo Mexay BeKropaMmu. CKaJasipHOE IPOU3BEIEHUE BEKTOPOB. Briunciienue yrios
MEXAy TMNpAMBIMA M  IUIOCKOCTSAMH. KOOpIWHATHO-BEKTOPHBIM METOA IPU  PELICHUU
F€OMETPUYECKHX 3a1au.

INJIAHUPYEMBIE PE3YJIbTATbBI

METANPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIE Pe3yJIbTaThl OCBOSHUS MPOrPaMMBI yueOHOTo mpeamera «MaTemMaTHkay
XapaKTePU3YIOTCS OBJIAJICHUEM VHHUBEPCATHHBIMU HO3HABAM EIbHbIMU OeliCIEUsIMLU,
VHUBEPCANLHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMY, — VHUBEPCANbHLIMU — PecymMUEHbIMU
oelicmeusmu.

1) Yuusepcanvuvie noznasamensnuie oeticmsus, obecneuusarom gopmuposarue 06a306bix
KOCHUMUBHBIX NPOYecco8 00yuarowuxcs (oceoenue Memooo8 NO3HAHUA OKpYHcaloujeco mupa,
npuMeHeHue 102UYEeCKUX, UCCIe008ameNbCKUX onepayull, ymeHutl pabomamso ¢ ungopmayueti).

e

O

RS BRI g peiicTsus:

SJIEKTPOHHOW NOANUCHIO .
BBISIBJSITH M XapaKTEPH30BATh CYIIECTBEHHbIE MPU3HAKKM MATeMAaTUYECKUX OOBEKTOB, MOHSTHIA,

CepTudukaT 0E4 AGHONTEDER S AMEICHF FBICHBERAMY; (dopMynupoBaTh OINpeAeTeHUs] TMOHSATHH; YyCTaHaBIUBATh
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CYIIECTBEHHBIN NpHU3HAK KJIAacCU(UKALKUU, OCHOBaHMA A1 0000LICHUS M CPaBHEHUS, KPUTEPUU
IPOBOJMMOI0 aHAJIN3a;

BOCIIPHHMMATh, (opMynupoBaTh U TIpeoOpa3oBbIBATh  CYXACHUS: YTBEPAUTEIbHBIC H
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILME; YCIOBHBIE;

BBISBIISITh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOpPEUHs B (hakTax, JaHHBIX,
HaOJIIOACHUAX M YTBEPXKIEHUSX; IpelylaraTb KPUTEpUU MAJs BBIIBIECHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEYUH;

JiefaTb  BBIBOJBl C HCIOJB30BAHMEM 3aKOHOB JIOTMKM, JEAYKTUBHBIX W HMHIYKTUBHBIX
YMO3aKJIOYEeHUH, YMO3aKIIIOUEHUH 110 aHaJIOTUH;

MPOBOJMTH CAaMOCTOSTEIBHO JIOKA3aTeIbCTBA MAaTEMATHYCCKHX YTBEPXKIACHHH (IIPsAMbIE U OT
MPOTUBHOTO), BBICTPAaWBaTh aAPryMEHTAlMI0, MPHUBOJIUTh TPUMEPHl U  KOHTPIPHUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKJICHHSI U BHIBOJIBI;

BbIOHMpaTh crnoco0 pemieHus y4eOHOM 3ajauu (CpaBHUBATh HECKOJBKO BapHUaHTOB PpEHICHMUS,
BBIOMpPATh HaNOOJIee MOIXOAAIIHNHA ¢ YIETOM CAMOCTOATEIBHO BBICICHHBIX KPUTEPUEB).

ba3oBble nccienoBarebCcKHue AeiCTBUA:

UCIIOJIb30BAaTh BONPOCHI KAaK HCCIICIOBATCILCKUA WHCTPYMEHT TIO3HAHHS; (OPMYyITUPOBATH
BONIPOCHI, (UKCHPYIOIIHE MPOTUBOPEUYHE, MPOOJIeMy, YCTaHABIMBATh HMCKOMOE U JIaHHOE,
(bopMHpOBATh THIIOTE3Y, APT'YMEHTHPOBATH CBOIO MMO3UIIHI0, MHEHHE;

MIPOBOJIMTH CaMOCTOSITEIIBHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, MCCIICIOBAaHUE 10 YCTAHOBIICHHUIO
0COOEHHOCTEH MAaTEeMaTHYECKOT0 00BEKTA, SIBJICHHUS, IIPOLIECCA, BBISBICHHIO 3aBHCUMOCTEH MEXKIY
00BEKTaMH, SIBJICHUSIMH, TTPOIIECCAMH,

CaMOCTOSTENILHO (OPMYJIMPOBAaTh OOOOIIEHUS M BBIBOABI [0 pe3yiabTaTaM IPOBEIEHHOTO
HAOJIO/ICHUsI, UCCIICIOBAaHUS, OIICHUBATH JOCTOBEPHOCTh IMOJYYEHHBIX PE3yJbTATOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXKHOE PA3BHTHE TIPOIECCA, a TAKXKE BBIABUTATH TPEIIOIOKEHUS O €ro
pPa3BUTUU B HOBBIX YCIIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIIATH J€(PUIMTHI HHPOPMALINH, TAHHBIX, HEOOXOAUMBIX JUIsl OTBETA HA BOIIPOC U JUISl PELLICHUS
3a]1auu;

BHIOMPATh HH(OPMAIIMIO U3 HCTOYHHKOB PA3JIUYHBIX THUIIOB, aHATM3HPOBATH, CHCTEMAaTH3NPOBATh
U MHTEPIIPETHPOBATh HH(OPMAIINIO pa3IMYHBIX BUJOB U (OPM MPEICTABICHMUS;

CTPYKTYpPHUPOBaTh WH(POPMAILIMIO, TPEACTABIATh €€ B Pa3NIWYHBIX (popMax, HILTIOCTPUPOBATH
rpaduvecKku;

OILICHUBATh HAAEKHOCTH HH(OPMAIIHH IO CAMOCTOSATEIEHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) Vuueepcanvnvie KOMMyHUKamugHbole oelicmsus, obdecneuugarom coopmuposaHnocns
COYUATILHBIX HABLIKOG 00YUAIOUUXCA.

Oo0menue:
BOCTIPUHUMATH U (OPMYITUPOBATH CYKACHHS B COOTBETCTBUH C YCIOBHSIMH H LETISIMHU OOIICHUS;

SACHO, TOYHO, 'PaMOTHO BbIpaKaTb CBOIO TOYKY 3pCHUA B YCTHBIX W IIMCbMCHHBIX TCKCTAX, NABATh
MOSICHCHUA 110 X0y pCIICHHUA 3aJa4i, KOMMECHTUPOBATh HOJ'IyIIeHHBII\/'I PE3YIbTAT,

e

O

B XO0JI¢ OOCY)KJICHUS 3a/1aBaTh BOIIPOCHI I1Y CYIIECTBY 00CYKIaeMOi TEMBI, MPOOIEMBI, pelIaeMon
3an3@ K ¥MEE IO MMEAHaeieHHbIe| HA TTOMCK PELICHUS; CONMOCTABIISATh CBOU CYXICHUS C
cHREMTRMHHPMO BHMCEbIR0oB 1uanora, oOHapyXUBaTh Pa3IUYUEe U CXOJCTBO MO3UIHIL; B

Ceprupar 04 SOPRKTESHRIPYS POPNYERROPATS PasHYIACHS, CBON BOspaxCHA;
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NpCACTaBJIATL  PC3YyJIbTaThl PCHICHUA  3aJid4H, OKCIICPUMCHTA, HUCCIICAOBaHUA, IMPOCKTA,
CaMOCTOSITENIbHO BbIOUpaTh (hOpMAaT BBICTYIJICHUS € YUETOM 3a]a4 IMPE3EHTALUU U OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHuuecTBo:

MOHUMATh M UCIIOJIb30BATh MPEHUMYIIECTBA KOMAH/THON M WHAMBUIYaTbHOW PaOOTHI MIPU PEIICHUN
y’-Ie6HBIX 3aa4; IPUHHUMATL LCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH OpraHU3alruio
COBMECTHOH pabOThI, pachpeaesisTh BHIbI pabOT, JIOroOBapHBATLCS, OOCYKAATh MPOIECC M
pe3yabTaT paboThl; 0000IIaTh MHEHUSI HECKOJIBKHX JTFOJICH;

y4acTBOBAThH B IPYMIOBBIX (hopmax paboThl (00CYkKACHHs, OOMEH MHEHHIA, MO3TOBBIC IITYPMbI»
n I/IHLIG); BBITIOJIHATH CBOIO 4YaCTh pa6OTBI U KOOpAWHHUPOBATHE CBOU I[eﬁCTBHSI C APpYIr'uMH 4JICHAMU
KOMaH/Ibl, OIICHWBaTh KayeCTBO CBOEr0 BKJIada B OOIIUH MPOAYKT MO KPUTEPHUSM,
c(hOpMYyIIMPOBAHHBIM YYACTHHUKAMH B3aUMOJICHCTBUSI.

3) Ynusepcanvnuie pezynamuensie oelicmaus, obecneuusaom @opmMuposaHue CMulCl08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.

Camoopranu3anus:

COCTABIIATH TJIaH, AITOPUTM PEIICHHS 33]]a4H, BHIOUPATh CIIOCO0 PEHIeHuUs C YIETOM UMEIOIIUXCS
pecypcoB U COOCTBEHHBIX BO3MOKHOCTEH, ApIyMEHTUPOBATh U KOPPEKTUPOBATh BAPHAHTHI
peleHuit ¢ y4éToM HOBOW HHPOPMALIUH.

CaMOKOHTPOJIBb:

BJIAJICTh HABbIKAMU I103HABATEIbHONW pe(IIeKCHU KaK OCO3HAaHUS COBEpLIAEMBIX JEHCTBUH U
MBICIIUTENBHBIX IIPOLIECCOB, UX PE3YIbTATOB; BIAAETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA
npoliecca 1 pe3yibTara pelieHusl MaTeMaTHYecKoi 3a1a4H;

npeaABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BO3BHUKHYTH IIPHU PCIICHUH 3a/1a4, BHOCUTHh KOPPCKTHUBLI
B JIeATENIbHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JAaHHBIX, HAWJICHHBIX OIIMOOK, BBISABICHHBIX
TPYIHOCTEH;

OLIEHUBATh COOTBETCTBHE pPE3yJbTaTa LEIH U YCIOBUSAM, OOBACHATh NPUUYMHBI JOCTHXKEHUS WUIIH
HEJOCTH)KEHUSI PE3YJIbTATOB JEATEIbHOCTH, HAXOJUTh OIINOKY, 1aBaTh OLIEHKY NMPUOOPETEHHOMY
OTIBITY.

NPEJMETHBIE PE3YJIbTATbBI
11 KJIACA

OnepupoBaTh NMOHATUAMU: IUJIMHAPUYECKAsl IOBEPXHOCTh, 00pa3yrolie HUIMHIPUIECKON
MOBEPXHOCTH; IIWJIMHJP; KOHUYECKas MOBEPXHOCTb, OOpa3yroline KOHHUYECKOH MOBEPXHOCTH,
KOHYC; cpeprueckasi IoBEpXHOCTb.

PacnioznaBats Tena BpamieHus (MUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHus.
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R'nnr‘r‘nl_pnunpnnn”rr, B3aUMHOEPACHOIIOKEHNE c(bepbl U ILIOCKOCTH.

OOKYMEHT NOANUCAH l

: IIApOBO}i CErMEHT, OCHOBAaHHUE CErMEHTa, BBICOTA CETMEHTA;
INeR TEBHNBU nORHNEDIS: MaP ’ > :
mrapoBOH CJIOHW, OCHOBAHHE MIAPOBOIr'0 CJIOA, BBICOTA IIAPOBOTO CJIOA; IAPOBOU CEKTOP.




Bbrauciate 00bEMBI U IUIOUIAN MOBEPXHOCTEH TEN BpAIICHUS, TEOMETPHUYECKUX TEI C
npuMeHeHueM (Gopmyi.

OnepupoBath MOHATUSIMH: MHOTOI'PaHHUK, BIMCAHHBIHN B cepy U ONMMCAaHHBII 0KOJIO chepsl;
cdepa, BliMcaHHAsi B MHOTOTPAHHUK HITU TEJIO BPAIICHHUS.

BeauciaaTs coOoTHOMEHUS MCXKAY IIoIagsaMu HOBCpXHOCTeﬁ 1 00bEMaMH HOI[O6HBIX TCII.

N3obpakath u3ydyaemble (GUTyppl OT PYKH WU C HPUMEHEHHEM TIPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYp: BHJ
CBEpXY, cOOKY, CHU3Y; CTPOUTh CEUEHHUS TeJl BPALLCHUS.

W3Brekatb, MHTEPIPETUPOBATh U MPeoOpa3oBbIBaTh MH(GOPMALIMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUYECKUX (PUrypax, MpencTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BbIOMHATE ACMCTBUSI CIIOKEHUSI BEKTOPOB, BHIYUTAHUS BEKTOPOB U YMHOKEHUSI BEKTOpa Ha
YUCII0, OOBSICHATH, KAKUMU CBOMCTBAMM OHH 00J1a/1af0T.

[IpuMeHATH MpaBWIIO NapAILIIEIECIUIIEAA.
OnepupoBaTb NOHATHUSMHU: JIE€KAPTOBBI KOOPJIMHATBI B IPOCTPAHCTBE, BEKTOP, MOJYJIb
BCKTOpa, PaBCHCTBO BCKTOPOB, KOOpAMHATLI BCKTOpA, Yrojd MCKIAY BCKTOpaMH, CKAJIAPHOC

MMPOU3BCACHNUEC BCKTOPOB, KOJUIMHCAPHBIC H KOMILIIAHAPHBIC BEKTOPLI.

HaXOI[I/ITL CYMMY BCKTOPOB U IIPOU3BCACHUC BCKTOpPA HAa YUCIIO, YI'OJ MEKAY BCKTOpAMH,
CKaJIIpHOC MPOU3BCACHUC, PACKIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOpPAaM.

BaI[aBaTB IIJIOCKOCTH YPABHCHHUEM B I[eKapTOBOfI CUCTCME KOOpAUHAT.

[Ipumensats reomerpuyeckue (akTbl JUId  pEHIEHUs CTEPEeOMETPUYECKHX  3ajad,
IpeJoJIaratroliuX HECKOJIbKO 1IaroB PEIIEHHUs, €CIIH YCIOBUS IPUMEHEHUS 3a/JaHbl B SIBHOU opMme.

Pemats HpOCTCfIHIPIG TCOMECTPHUICCKUC 3aJa4d Ha IMPUMCHCHUC BCKTOPHO-KOOPAWHATHOI'O
METOJAa.

Pematn 3aJa4yyd Ha O0Ka3aTCIbCTBO MATCMATHYCCKHUX OTHOIIICHUH H HaXO0XJICHUC
TCOMETPHUICCKUX BCJIWYHUH I10 06pa3uaM WX allropuT™MaM, IMPUMCEHAA H3BCCTHBIC MCTOABI ITPH
pPCIICHUHN CTAHAAPTHBIX MAaTCMAaTUUCCKUX 3a/1ay.

HpI/IMeHHTL HpOCTGﬁH.IHG IporpaMMHBIC CPCACTBA U JJICKTPOHHO-KOMMYHUKAIIUOHHBIC
CUCTCMEI ITPU pCHICHUU CTCPCOMCTPUUCCKHUX 3a/1aY.

IIpuBoguTe mnpHUMEpbl MaTEMaTUYECKMX 3aKOHOMEPHOCTEM B INPUPOAE U KU3HH,
METPHUH B UICKYCCTBE.

o OOKYMEHT NOANMUCAH

3 NEKPEMYRILIEN AURAAERIQ 31N Ha NPAaKTHKE: aHATM3MPOBATH PEANbHbIC CHTYAIMH U
IOPUMEHATh  M3yYEHHbIE IOHATUSA B| IIPOLECCE IIOMCKAa  PELIEHUS  MaTeMaTHYECKH

Ceprudukar 054%@’3 ﬁgﬁﬁéﬁﬁﬁ%ﬁ”ﬁﬁ%%@ﬁﬁ, MOJIEIHPOBATh PEAlbHBIE CUTYallid Ha S3BIKE T'€OMETPHH,
HencteuteneH ¢ 05.02.2026 no 01.05.2027

Bnapgeney KyHy Maisa lOpeeeHa
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HUCCICAO0BAaTh MOCTPOCHHBLIC MOJCIN C HCIHOJB30BAHUCM TI'COMCTPUYCCKUX MOHATUN U TCOpPCM,
arrmapara anre6pbl; peaTh MPAKTHYCCKUC 3ajadr, CBA3AHHBIC C HAXOXKXKACHUEM I'COMCTPHICCKUX
BCJIIMYHH.

TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
No  HammeHoBaHME pa3ziejioB M TEM  DJIEKTPOHHBIC (ITU(POBBIC)
n/m porpamMMbI o0pa3oBaTenbHbIC PECYPCHI
Bcero  KontposibHbie
paboThI
1 Tena Bpamenus 12 bubmmoreka [IOK
https://m.edsoo.ru/1c209e37
2 OOBEMEBI TEl 5 1 bu6nmoreka [IOK
https://m.edsoo.ru/1¢209e37
3 BekTopel u KOOpAMHATHI B 10 1 bubnuotexa [HOK
MPOCTPAHCTBE https://m.edsoo.ru/1c209e37
4 [ToBTOpeHME, 0000MIIEHNE, 7 1 bu6nunoreka [IOK
CHUCTEMaTH3aIl1s 3HAHUM https://m.edsoo.ru/1c209e37
OBIIEE KOJIMYECTBO YACOB I10 34 3
[TPOTPAMME

BepoATHOCTb M CTAaTUCTUKA

Pabouas mporpamma yueOHOTO Kypca «BeposiTHOCTh M CTaTUCTHKa» 0a30BOT0O YPOBHS s
oOyuaromuxcst 10 —11 kmaccoB paszpaboraHa Ha ocHoBe DenepaabHOro TroOCYAAPCTBEHHOTO
00pa30BaTEeNILHOTO CTAHAAPTA CPEIHEro o0IIero 00pa3oBaHus, ¢ y4ETOM COBPEMEHHBIX MUPOBBIX
TpeOOBaHUM, MPENbABISEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHUIO, U TPAAUIMA POCCUICKOTO
oOpa3zoBanus. Peanuszanmst nporpaMMel oOecrieurnBaeT OBJAICHUE KIFOUYEBBIMU KOMIETEHLUSIMH,
COCTAaBJIIOIIMMH OCHOBY [UIl CaMOpa3BUTHS M HENPEPBIBHOIO 0Opa30BaHUs, LEIOCTHOCTb
OOIIEKYIbTYPHOTO, INYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHSI IMUHOCTH 00YYarOLINXCS.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

VYuebHblil Kypc «BeposTHOCTh M CTaTHUCTHKa» 0a30BOTO YpPOBHSI SIBJISETCSA NMPOJODKEHUEM U
pa3BUTHEM OJHOMMEHHOTO Yy4eOHOro Kypca 0a30BOro YpoBHS OCHOBHOHM mikosbl. Kypce
npeaHa3HayeH JUIsi (GOPMHUPOBAHUS y OOYYAIOIIMXCS CTAaTUCTHUYECKOW KyJIbTYphl U MOHHUMAaHMS
pojin TCOPUHU BepOSITHOCTCfI KaKk MaTeMaTHU4YCCKOro HWHCTPYMCHTA IJId H3YUCHUA CJ'Iy‘I&ﬁHI;IX
COOBITHH, BeIMYHH U ITporieccoB. [Ipu u3ydeHnn Kkypca o00ramaroTcs MpeCTaBIeHHs yJaluxcs o
METOJax MCCICAOBAHUA MU3MCHYHMBOI'O MHpPA, pa3BUBACTCA IMMOHUMAHUC 3HAYMMOCTU U O6I]_[HOCTI/I
MaTEMaTUYECKUX METOJIOB ITO3HAHUS KAaK HEOTHEMIIEMOM YacTH COBPEMEHHOIO €CTECTBEHHO-
HAyYHOTO MUPOBO33PEHHS.
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COJiepKaHle Kypca HallpaBJeHO Ha 3aKperIeHue 3HaHUH, TTOJTYYEHHBIX MPH U3YYEHUH Kypca
OCHOHOM MBI TETD T PAGB M E TPEACTABICHH O CIIyYalHbIX BETUYMHAX U B3AUMOCBA3AX MEXKIY
HBMNE KA BAHHOIPOFEIPAC IO K e ThI KOTPPBIX ITOYEPIIHYTHI U3 OKPYKAIOILIEr0 MUpa.



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

B cooTBeTCTBHM C yKa3aHHBIMH IICNIIMH B CTPYKType ydeOHOro kypca «BeposTHOCTH W
CTAaTHCTHKA» CPEJHEHW INKOJBI Ha 0a30BOM YPOBHE BBIICICHBI CIEAYIONIUE OCHOBHBIC
coJiepkateNnbable TUHUH: «CIydaifHbIe COOBITHS U BEPOSATHOCTHY, «CITydaifHbIe BETUYHHBI U 3aKOH
OONBIIMX YHCET.

BaxHnyio d4acTh Kypca 3aHMMaeT HW3Y4YeHHE TIE€OMETPHUYECKOro W OMHOMHUAIBLHOTO
pacpeeNeHuid ¥ 3HAKOMCTBO C UX HENIPEPHIBHBIMU aHAJIOTAMU — MTOKa3aTeIbHBIM U HOPMAJIbHBIM
pacnpeeneHUusIMU.

Copepxanne nuHuM «CryyaiiHble COOBITUSI W BEPOSITHOCTH» CIY>KUT OCHOBOHM JUIf
(dbopMUPOBaHUS MPEACTABICHUHN O paCIPEICIICHUH BEPOSTHOCTEH MEX Ty 3HAYCHUSIMH CITy9ailHbIX
BEJIMYMH, a TaKXe 3Ta JIMHUA HeoOXoauMa Kak 0a3a s M3y4eHHs 3aKOHa OOJIbIIMX YHCeNl —
(dyHaaMEeHTalIbHOTO 3aKOHA, JIEHCTBYIOIIEr0 B MpUpoJe M OOmecTBe M HMMEIOUIETOo
MaTeMaTuueckyto ¢popmanuzanuio. CaM 3aKOH OOJIBIINX YKCEN MPEASIaraeTcs B 03HAKOMHUTENIbHOM
dbopMe ¢ MUHUMAaTbHBIM HCITOJIb30BAHUEM MAaTEeMATHUECKOTO opMann3ma.

Tembl, CBSI3aHHBIC C HEMPEPHIBHBIMU CIIYYallHBIMHU BEITUYMHAMH, aKICHTHPYIOT BHHUMAHHC
NIKOJIbHUKOB Ha OTIMCAHUU ¥ U3YYCHHUH CIIY9alHBIX SBJICHHUM C IIOMOIIBIO0 HETIPEPHIBHBIX ()yHKITHIA.
OcHOBHOE BHHUMaHHE yJEseTCs MOKa3aTeIbHOMY W HOPMAJIBHOMY pPAacIpeaeleHUsIM, P 3TOM
NPEIoIaracTcsi O3HAaKOMHUTEIbHOE H3Y4YeHHE MaTepuasia 0e3 JI0Ka3aTebCTB TNPUMEHSIEMBIX
(bakToB.

MECTO KYPCA B YYEBHOM IIJIAHE

Ha usydenue kypca «BepoSTHOCTh W CTATHCTHKa» Ha 0A30BOM YpOBHE OTBOAMTCS | 4yac B
HeJIelto, Bcero 34 y4eOHBIX yaca.
COAEPKXAHUE YYEBHOI'O KYPCA

11 KJIIACC

YuciioBbIE XapaKTEPUCTUKH CIyYalHbIX BEJIMUYMH: MAaTEMAaTHYECKOE OKUJAHUE, TUCTIEPCUS U
CTaHIapTHOE OTKJIOHEeHUE. [IpuMepsl MpUMEHEHHsI MAaTEMAaTUYECKOr0 OKUAAHUS, B TOM YHUCIIE B
3aJa4ax U3 MOBCEIHEBHOW KM3HU. MaTemaTnueckoe okujaHue OMHapHOM Ciy4ailiHON BETMYMHBI.
MaremaTnueckoe OKHUIAHME CYMMBI CIIy4alHBIX BEJIMYMH. MaTeMaTndeckoe OXUAAHUE H
JUCTIEPCUsl TEOMETPUYECKOTO U OMHOMMAIIBHOTO paclpeiesieHuH.

3aKkoH OOJBIIMX YHCET W €r0 poJib B HayKe, Mpupojae u obmectBe. BrIOOpOUHBIN MeTO
HUCCJIETOBAHUM.

[IpuMepsl HENpPEepBIBHBIX CIIy4allHbIX BeJW4YWH. [IOHSATHE O IJIOTHOCTH pacHpeneseHUs.
3aa4u, MPUBOIALINE K HOPMAJILHOMY pacipeaencHuto. IIouaTue o HopMaabHOM paclpeneIeHUH.

NPEAMETHbIE PESY/IbTATbI

NNAHUPYEMBIE PE3Y/IbTATDI
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CpaBHHUBATE BGP_IOSITHOCTI/I 3HaueHnji CIIy4YalHOM BEJIMYMHBI MO PACHPENCIICHUI0 WA C
moMOE YRR VG

JIEKTPOHHOM NOANUCHIO




OHCpHpOBaTB INOHATHEM MATEMATHYCCKOI'O OXHIAAHUWA,

MPUBOJIUTH TMPUMEpPHI, Kak

IMPUMCHACTCA MaTEMaTHYCCKOC OXHUIAAHUC CJIy‘IaI\/'IHOI;'I BCJIIMYMHBI HaXOAUTh MATECMAaTHYCCKOC

0’KHJaHUE T10 JAHHOMY PACIIPEAEICHUIO.

HmeTs npencTaBieHue 0 3aKOHE OOJIBIINX YHCEIL.

HNmets npencraBieHne 0 HOPMAIBLHOM PACIIPEACIICHUH.

TEMATHUYECKOE NJTIAHUPOBAHUE

No HanmenoBaHue pa3nenoB u TeM
n/m IPOrpaMMBbl

1 MaremaTnueckoe OKugaHue
CIIy4ailHOM BEJITUYUHBI

2 Jlucnepcus U CTaHIAPTHOE
OTKJIOHEHHE CIIyYalHOW BEJIMYUHBI

3 3aKkoH OOJIBIIUX YHUCEN

4 HenpepbIBHBIE CITy4aliHbIC
BEJIMYMHBI (pacrpeaeneHus)

5  HopwmanbsHoe pacrpeaeneHus

6  TloBTopeHwue, 0000IIEHUE U
cHCTEMaTH3aInsI 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

e

OOKYMEHT NOANMUCAH
SNEKTPOHHOM NOANUCHIO
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19

34

KonngectBo gacos
Bcero Kontponbasie [Ipaktnueckue

DnekTpoHHbIE (IIU(POBEIC)
o0pa3oBaTeNbHBIE PECYPCH

bubnuoreka [IOK
https://m.edsoo.ru/5fbc5dcl

bubnuoreka [{OK
https://m.edsoo.ru/5fbc5dcl

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

bubnuoreka [{OK
https://m.edsoo.ru/5fbc5dcl

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

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