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AHHOTAIIMS K PABOYEHN ITPOTPAMME YUYEFHOU JUCIATLIIVHBI
OY1.03 MATEMATHUKA: AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIM3A; TEOMETPUA

PaGouass mporpamma pas3paboTaHa Ha OCHOBE MPUMEPHONH MPOrPaMMBI
00111e00pa3oBaTeIbHON YyueOHON AUCHUILIMHBI «MaTeMaruka: anrebpa M Hauaja
MaTEeMaTUYECKOTO aHaIu3a; TeOMETPHs» ISl TPOo(eCcCHOHATBLHBIX 00pa30BaTEIbHBIX
OpraHM3aIyii, peKOMeHIOBaHHONW denepanbHBIM TOCYJAPCTBEHHBIM aBTOHOMHBIM
yupexaeHueM «DenepanbHblil UHCTUTYT pa3BuTus oopazoBanus» (PI'AY «PHUPO»)
B Ka4eCTBE NMPUMEPHON MPOTpaMMBbI JIJIsl pean3alii OCHOBHOM mpodeccuoHanbHOM
obpazoBarensHoit mporpammbl CIIO Ha 6a3e OCHOBHOTO 001Iero oOpa3oBaHUS C
MOJIydeHUEeM cpejHero obmero oOpa3oBanus, ¢ yuderoM TpeboBanuii OI'OC
cpennero odmero oopazosanusi, PI'OC cpegnero npodeccnoHaIbHOTO 00pa30BaHUS
1 nipoduis mpodhecCHOHAIBHOTO 00pa30BaHUA.

Pazpabotuuk: Epemun Cepreit AnexkcanapoBud, IpenoaaBaTelb.

1. Ob6sacTh NpUMEHEeHHS MPOTrPAMMBbI

Pabouas mporpamma oOmieoOpa3oBarenbHoi yueOHoi nucuurinasl OYJ1.03
«Marematuka: anrebpa ¥ Hayajga MaTEMaTHYECKOTO aHaju3a; reoMeTpus» (naiee —
«MaremaTuKay) SBJISETCS YacThlO MPOrPAMMBI MOATOTOBKH CIIEIIUAINCTOB CPEAHETO
3BeHa ([IIICC3) ecrecTBeHHOHAy4YHOTrO MpouUis U MpelHA3HAuYCHA JI1 U3YyUYEHMUS
MaTeMaTUKHU: anreOphl U Havajga MaTeMaTudecKkoro aHanusa, reometpus B [AIIOY
YAO «UMK» B mnpenenax ocBoenust IIIICC3 Ha 06aze OCHOBHOro OOIIEro
oOpa3oBaHUsl TpPH TOATOTOBKE KBATM(UIIMPOBAHHBIX pabouMXx, CHOyXallux |
CHELUATMCTOB CPEHETO 3BEHA.

2. Mecro y4yeOHoW aumcuumiauebl B crpykrype IIIICC3: nucuunnuna
BXOJIMT B 00111€00pa30BaTENbHBIA LUK U OTHOCUTCS K OA30BBIM JIUCHUTIMHAM.

3. leau u 3agaum y4eOHOM IMCHUILIMHBI — TPeOOBaHHUA K pe3yJbTaTaM
OCBOCHUS Y4eOHOM TUCHUIIMHBI:

Hean:
— oOecneunTh  CPOPMHUPOBAHHOCTH  TPEJACTABICHUNA O  CONHAIbHBIX,
KYJIbTYPHBIX, HCTOPUYCCKHUX (baKToan CTAaHOBJICHHUS MaTCMAaTUKH,
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— oOecneunTh CHOPMUPOBAHHOCTH JIOTUYECKOTO, aJrOPUTMHUYECKOTO U
MaTeMaTHYECKOTO MBIIICHUS;

— o0ecneunTh CHOPMUPOBAHHOCTh YMEHHH MPUMEHSTH MOJIyUYCHHBIC 3HAHUS
NIPH PEIICHUH Pa3JINIHBIX 3a/1a4;

— obecreuuTh CHOPMUPOBAHHOCTH MPEACTABICHUN O MaTeMaTHKE KaK YacTH
O0IIIeUeIOBEUECKON KYJIbTYphbl, YHHBEPCATHLHOM S3bIKE HAYKH, IO3BOJISIOIIEM
OIMCBIBATH M U3Y4aTh PeabHbIC MPOIECCHI U SBJICHHUS.

3agaum:

— BbIpa0OTKa HABBIKOB HCIIOJB30BAaHUS H3y4yaeMOro MaTeMaTH4YeCKOTo
amnrapara B NMpo(ecCHOHANIBHON JESITEIBPHOCTH M IMPUBUTHE BBICOKOW KYJIBTYPBI
MBIIILICHUS: CTPOTrOCTH, MIOCJIEJOBATCILHOCTH, HEMPOTUBOPEYMBOCTU U

OCHOBATCJIbHOCTH B CYKICHHAX.

OcBoeHune cojiepkaHusl y9eOHON NHUCHIUILIUHBI «MaTeMaTHKa» 00ecreqrnBaeT
JOCTIKCHUE CIEAYIONNX Pe3yIbTaTOB:

JUYHOCTHBIX:

— c(opMUPOBaHHOCTh MPEJCTABICHUH O MaTeMaTHKE KaK YHHBEPCAIBHOM
SI3BIKE HAYKH, CPEJICTBE MOJCIMPOBAHUS SBJICHHA M IPOIICCCOB, MJICIX U METOJax
MAaTECMAaTHKH;

— TIOHUMaHWE 3HAYUMOCTH MATEMAaTHKH [UJII  HAYYHO-TEXHUYECKOTO
nporpecca, CcQOPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKE KakK K YacTH
0011e9eI0BeUeCKON KyIbTYphI Uepe3 3HAKOMCTBO C UCTOPUEH PA3BUTHS MAaTEMATHKH,
ABOJIIOIIMCH MaTeMaTHYCCKHUX HJICH;

— pa3sBHTHE JIOTHYECKOTO MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKCHUS,
ANTOPUTMHYCCKOW KYJIBTYPBI, KPHTHYHOCTH MBIIIICHUS HAa YPOBHE, HEOOXOIMMOM
TSt Oy mymie mpo¢eCCUOHAIBHON NESITeIbHOCTH, IS MPOJIODKCHHSI 00pa30BaHUs U
caM000pa30BaHUs;

—  OBJIQJICHHMEC MAaTEMAaTHYCCKUMU 3HAHUSIMH M YMCHHUSIMH, HCOOXOIUMBIMHU B
MOBCEAHEBHOM KU3HU, JUISI OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYUYHBIX JTUCIMIUINH U
JTUCITUTUINH MPo(eCCHOHATBHOTO IHUKJIA, JIJIS TIOTydeHHsI 00pa30BaHUs B 00JIaCTSX,

He TPeOYIONUX YIIIyOJICHHOW MaTeMaTHYeCKON MTOJATOTOBKY;

— TOTOBHOCTh M  CIIOCOOHOCTH K 0Opa3oBaHHMIO, B TOM YHCJIE
caM000pa30BaHUI0, Ha TPOTSHKEHWHW BCEW JKU3HU; CO3HATEIBHOE OTHOIICHUE K
HEMPEPHIBHOMY O00pa30BaHUI0 KaK YCIOBHIO YCICIIHOW MPO(PECCHOHAIBLHON M
OOIIIECTBEHHOM ICATCIIHLHOCTH;
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— TOTOBHOCTh M CIIOCOOHOCTb K CaMOCTOSITEJIbHOW TBOPUYECKOW U
OTBETCTBEHHOU JI€ITEIbHOCTH;

— TOTOBHOCTH K KOJUIEKTUBHOW pabOTe, COTPYIHUUYECTBY CO CBEPCTHUKAMU B
o0pazoBaTenbHOM, OOIIIECTBEHHO TOJIC3HOM, Y4eOHO-UCCIIeN0BATETLCKON, TPOCKTHOM
U IPYTUX BUJAX I€ATEIbHOCTH;

— OTHOILIEHHWE K MpOodecCUOHANbHOW JEATEIbHOCTH KaK BO3MOXKHOCTH
y4acTusl B penieHuu JIMYHBIX, OOIIIECTBEHHBIX, rocyJapCTBEHHBIX,
OOIIeHAIIMOHAIBHBIX MTPOOJIEM;

MeTanpeIMeTHbIX:

— yMEHHE CAMOCTOSITEIBHO OMPENEATh LIENU AESITEIbHOCTH U COCTaBJISATh
IUTaHbl  JCSITENBHOCTH; CaMOCTOSITENIbHO  OCYIIECTBIISITh, KOHTPOJUPOBATh H
KOPPEKTUPOBATh JIEATEIBHOCTh; MHCIIONb30BaTh BCE BO3MOXKHBIE PECYPCHl IS
JOCTHXKEHHUSI TIOCTABJICHHBIX 1IeJIel W peai3alluy IJIaHOB JICSITEIbHOCTH; BHIOUPATDH
YCTEIIHbIE CTPATETUH B PA3IMYHBIX CUTYAIIHIX;

— yMEHME NPOAYKTUBHO OOIIATbCS M B3aUMOJEHCTBOBAaTH B IPOLECCE
COBMECTHOM JESTENbHOCTH, YIUTHIBATH MO3UIUN APYTUX YUACTHUKOB JESATEIBHOCTH,
3¢ peKkTUBHO paspeniaTh KOHPIUKTHI;

— BIIQJICHUE HAaBBIKAMHU T[I03HABATEIBHOM, Y4EOHO-UCCIEAOBATEIbCKON U
MIPOCKTHOM JEATENbHOCTH, HAaBBIKAMHU pa3pelieHrus Npo0sieM; CIOCOOHOCTh H
TOTOBHOCTh K CaMOCTOSITEJIbHOMY MOMCKY METOJOB pElICHHUS! MPAaKTUYECKUX 3ajad,
MPUMEHEHUIO Pa3IMYHbIX METOIOB TTO3HAHMUS,

— TOTOBHOCTh M CIOCOOHOCTH K CaMOCTOSITENIBHOM HMH(OPMAIMOHHO-
MO3HABATENBHON AESITENbHOCTH, BKIIOYas YMEHUE OPUEHTHUPOBATHCS B PaA3ITUYHBIX
UCTOYHHUKAX MWHPOpMAIMM, KPUTUYECKU OLIEHMBaTh W  HHTEPIPETUPOBATH
MH(OPMAILIKIO, TTOTYYaEMYI0 U3 Pa3IMYHBIX HCTOYHHUKOB;

— BJAJICHUE S3bIKOBBIMU CpPEJCTBAMHU: YMEHHE SCHO, JIOTUYHO M TOYHO
M3JIaraTh CBOIO TOUKY 3PEHHUSI, UCIIOJIb30BATh a/ICKBATHBIC SI3bIKOBBIC CPE/ICTBA;

— BJAJICHWE HaBBIKAMH [IO3HABATEIBbHON pe(pIEKCHU KaKk OCO3HaHUSA
COBEpILIAEMbIX JEHCTBUM U MBICIUTEIbHBIX MPOIECCOB, HX pE3YyJIbTaTOB U
OCHOBaHUH, TPaHMI] CBOETO 3HAHUSA W HE3HAHWs, HOBBIX TMO3HABATEIHHBIX 3a7a4 U
CPEICTB JIJIsl UX IOCTHKCHUS;

—  LEJeYCTPEMIICHHOCTD B MOUCKax U OPUHSATUU  PELICHUH,
CO00Pa3UTEIBLHOCTh U MHTYHUIIMS, PAa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHHU;
CIIOCOOHOCTH BOCTIPUHUMATH KPACOTY U TAPMOHUIO MHPA;

npeaIMeTHbIX:
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— Cc(OpPMHUPOBAHHOCTb IPEACTABICHUI O MAaTeMaTHKE KaK 4YacTH MHUPOBOMU
KYJIBTYpbl 1 MECTE€ MaTEMATUKH B COBPEMEHHOM ILIMBUJIM3AIMH, CIIOCOOaX ONMHMCaHUs
SABJIEHUN PEATIbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;

— chOpMUPOBAHHOCTh MPEJCTABICHUNH O MAaTEeMATUYECKUX TOHATHUAX Kak
BOXHEHIIMX MAaTEMAaTHYECKUX MOJEIAX, IO3BOJSIOIIMX OINCHIBaTh W H3y4daThb
pasHbple IPOLECCHl M SBIEHHs; IMOHUMAHHE BO3MOXHOCTH AKCHOMATHYECKOIO
ITIOCTPOECHUS MATEMATUYECKUX TEOPUL;

— BJIAJICHUE METOAAMM JOKa3aTeNIbCTB U AITOPUTMOB PELIEHUs, YMEHUE HX
IPUMEHSATH, IPOBOJAUTH JOKA3aTEIbHBIE PACCYKICHHS B XO€ PELICHUS 3a/]1a4;

— BIAQJCHUE CTaHAAPTHBIMU IIPUEMaMU PCEIICHHsS palHOHAIBHBIX U
UPPaLMOHAIBHBIX, [IOKA3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHCHUN U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BAHUE TOTOBBIX KOMIIBIOTEPHBIX ITPOTPAaMM, B TOM
qycie JUIsl TOMCKAa IIyTH pEeIIEHUs W WUIIOCTPAalUU pEIICHUsS YypaBHEHUN W
HEPABEHCTB;

— CchOpMUPOBAHHOCTh  MPEACTABIEHWH 00  OCHOBHBIX  MOHSITHSIX
MAaTeMaTUYECKOr0 aHalM3a U MX CBOMCTBAX, BIIAJICHUE YMEHHEM XapaKTEepU30BaTh
noseseHue (QyHKIUHN, UCIIOIb30BAaHUE MOTYUEHHBIX 3HAHUH AJIs1 OIMCAHUS U aHaJN3a
pEAbHBIX 3aBUCHUMOCTEN;

— BJIAJICHUE OCHOBHBIMM HIOHATHUAMHM O IUIOCKMX W IIPOCTPAHCTBEHHBIX
reOMETPUUECKUX (PUTYpax, UX OCHOBHBIX CBOMCTBAX;

— c(pOPMHUPOBAHHOCTh YMEHHS PaclO3HaBaTh NEOMETPUUYECKUE (PUIypbl Ha
4epTekKax, MOJECISIX W B PEAIBHOM MHUpPE; NPUMEHEHUE W3YyYEHHBIX CBOWCTB
reoMeTpuueckux Guryp u GopMyi sl perieHus] TeOMETPUUYECKUX 3a/1a4d U 3a7ad C
IPaKTUYECKUM COIECPIKAHUEM;

— c(hOpPMHUPOBAHHOCTb IPEJACTABICHUN O MpOLEccax U SIBICHUSX, UMEIOLINX
BEPOSITHOCTHBIM XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBbHOM MUDPE,
OCHOBHBIX IOHATHAX 3JIEMEHTAPHOM TEOPUM BEPOSTHOCTEW, YMEHWUW HAXOIWUTh M
OLICHHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITMM B NPOCTEHIIUX MPAKTUYECKUX
CUTYyallUsIX U OCHOBHBIC XapaKTEPUCTHUKHU CIy4YalHbIX BEJINYNH;

— BJIQJICHUE HABBIKAMM HMCIIOJIB30BaHUS T'OTOBBIX KOMIIBIOTEPHBIX MPOIPAMM

IIpyu pCUICHNH 3a/1a4.

B pesynbraTte u3yueHust 00s3aTeNbHON YacTh y4eOHOTO IUKJIA O0yJarOIIHiics
HOJIKEH YMETh:

— TPUMEHSITh METOJbl JOKA3aTEIbCTB M AJITOPUTMOB PEIICHUS, MPOBOAUTH
JI0Ka3aTeJIbHbIE PACcCYKICHHS B XOJ€ PELICHUS 3a/1ay;
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— TIOJIb30BAThCA CTAHJAPTHBIMU IIPUEMAMM PELICHHUS PALMOHAIBHBIX U
UPPALMOHAIBHBIX, [TOKA3aTEIbHBIX, CTCIIEHHBIX, TPUTOHOMETPUYCCKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM; HCIIOJIb30BaTh I'OTOBBIE KOMIIBIOTEPHBIE ITPOTPAMMBI, B TOM
qyuciae JUId I[OMCKAa IIyTH PELICHUS W WUIKOCTPAlMM pELICHHUs YpPaBHEHUU U
HEPABEHCTB;

— pacrmo3HaBaTh T'€OMETpPHUYECKHE (UIypbl Ha dYepTexax, MOACNAX U B
pealbHOM MHUpE; TPHUMEHATh H3yYEHHBIE CBOWCTBA TE€OMETPUUYECKHX QUIYp H
dopMynl s pelIeHUsT TEeOMETPUYECKMX 3a7ad M 3aJad € IPaKTHYECKUM
COZIEP/KAHUEM;

— XapakTepu30BaTh MOBEJCHUE (YHKIUI, HCTIOIB30BaTh MOIYyUYCHHBIC 3HAHUS
JUIsL OIIMCAHUS U aHAJIM3a PeaIbHbIX 3aBUCUMOCTEN;

— HAXOJHWTh U OLICHWBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHI B IPOCTEUIINX
IIPAKTUYECKUX CUTYALUSIX U OCHOBHBIE XapaKTECPUCTUKH CIIyYalHBIX BEJIUYNH;

— II0JB30BAaTbCA T'OTOBBIMU KOMIIBIOTEPHBIMM IPOrpaMMaMH IIPpU PELICHUU
3aj1ad4.

B pesynbraTte u3ydenus o0s3aTeNIbHOM YacTH y4eOHOro IUKIJIa 00ydarouuics
JTOJIZKEH 3HATD:

— O pOJM M MECTe MaTeMaTHKE B COBPEMEHHOW NMBHIM3ALMU, O CIIOCO0aX
OMMCAHUS SIBJICHUH pealbHOrO MUpa Ha MAaTEMaTHYECKOM SI3bIKE;

— O MaTeMaTUYECKUX MOHITHUSAX KaK BaKHEHIIMX MAaTeMAaTHUYECKUX MOJENSX,
MO3BOJISIONIMX OMUCHIBATh U M3Yy4YaTh pa3HbIe MPOIECCHI U SIBJICHUS; O BO3MOXKHOCTH
aKCMOMAaTUYECKOr0 MOCTPOEHHUSI MaTEMAaTUUECKUX TEOPHUIA;

— OCHOBHBIE MTOHATHSI MATEMATUYECKOTO aHAJIN3a U UX CBOMCTBA;

— O Tpoleccax M SBICHUSIX, HMMEIOUMX BEpPOSTHOCTHBIA Xapakrep, O
CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pEaJbHOM MHUpPE, OCHOBHBIX TOHSITHSIX

AIIEMEHTapHON TEOPUU BEPOSITHOCTEM.

4. KoJm4ecTBO YacoB HAa 0CBOEHHE NMPOrPaMMbI THCIHUIJIHHBI:

MAKCUMATLHOU YHeOHOU Haspy3Ku ooyuaroujecocsi 246 4acoB, B TOM YHUCIIE:
00s13aTeNIbHOM ayTUTOPHOHN yueOHOW Harpy3ku oOyuaromierocs — 164 4acos;
CaMOCTOSITeITbHOM paboThI 00yUaromerocs — 82 4acos.

4.1. O0bem yueOHOM JUCHMILUIUHBI U BUAbI Y4e0OHOIl padoThI:

Buj yueoHo#i padoThl O0beM yacoB
MakcuMmajibHasi yueOHasi Harpy3ka (Bcero) 246
Oobs13aTeibHast ayIUTOPHAs yueOHasi HAarpy3Ka (Bcero) 164
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B TOM YHCIIE:

J1abopaTopHbIe paboThI 0

MPAKTUYECKHUE 3aHATUS 92

KOHTPOJIbHBIE paOOTEHI 0

KypcoBast paboTa (IIpoeKT) 0
CamocTosTebHasi padoTa o0yuarmerocs (Bcero) 82
B TOM YHCIIE:

caMmocCTosTeNbHask paboTa HaJ UHIMBHYaIbHBIM POEKTOM 13

MOJrOTOBKA JOKIAI0B, pehepaToB, COOOMCHUN 26
Wrorosas arrecranus B popme IK3aMeHa

5. TemaTn4yecKuil JIaH y4eOHOM IMCUMILINHBI:
Paznen 1. Anre6pa
Tema 1.1. Pa3Butne nonsatus o uucmie
Tema 1.2. Kopnu, crenenu u gorapu@msi
Pa3nein 2. OCHOBBI TPUTOHOMETPUHU
Tema 2.1. OCHOBHBIEC OHSATHUS TPUTOHOMETPUU
Tema 2.2. OCHOBHBIE TPUTOHOMETPUYECKUE TOKIECTBA
Tema 2.3. TIpeoOpazoBaHus NPOCTEUIITNX TPUTOHOMETPUUECKUX BBIPAKECHUI
Tewma 2.4. IIpocreiimme TPUTOHOMETPUIECKHUE YPABHEHUS
Paznen 3. ®yHkiuu, uX CBONCTBA U rpadUKu
Tema 3.1. @ynkuun. O61acTh ONpeAEICHUS 1 MHOXKECTBO 3HAYCHUM (PyHKIUU
Tema 3.2. CrerneHHble, MOKa3aTelbHbIC, TJOTapuPMUUECKUE U
TPUTOHOMETpHUECKUE QYyHKIIUN
Pa3nen 4. Hauana maTreMaTH4eCcKOTO aHAIN3a
Tema 4.1. TlocnenoBarenbHOCTH
Tema 4.2. [IpousBoanas
Tewma 4.3. IlepBooOpa3Hasi © HHTETPa
Pa3znen 5. YpaBHeHus U HEpaBEHCTBA
Tema 5.1. YpaBHEeHUS ¥ CUCTEMBI YpABHEHU I
Tema 5.2. HepaBenctra
Paznen 6. ['eomeTpust
Tema 6.1. IIpsimble ¥ IIOCKOCTH B TPOCTPAHCTBE
Tema 6.2. KoopIUHATBI U BEKTOPBI
Tema 6.3. MHOrorpaHHUKH
Tema 6.4. Tena v NOBEpXHOCTH BpPAILICHHS
Tema 6.5. MI3MepeHus B reOMETPUN
Paznen 7. DnemMeHTHl KOMOMHATOPUKH, TEOPUHU BEPOSITHOCTEN U MATEMATHIECKOM
CTATUCTUKHU

Tema 7.1. DnemMeHTH KOMOMHATOPUKU
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Tema 7.2. DneMeHThI TEOPUH BEPOATHOCTEN
Tema 7.3. Di1eMeHTBI MATEMATHYECKON CTATUCTUKHA




