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1. HIOACHUTEJIBHAA 3AIIMCKA

Oo6meoOpa3oBatenpHas  yueOnas — gucrumumaa OVY][.04. «Marematnkay
mzydaercs B OI'BIIOY «bBTXT Koctpomckoit obnactu» (l1ajee TEXHHKYM),
peanu3yronieM o0pa3oBaTeIbHYI0 MPOrpaMMy CpPeJHEro oOmero ooOpa3oBaHUS B
npenenax OCBOEHUS OCHOBHOM mMpodeccHoHaNIbHOW 00pa30BaTEebHON MPOrpaMMBbl
CIIO (OIIOII CIIO) nHa 6a3e ocHOBHOro oOIIEro oOpa3zoBaHUsA MPU MOATOTOBKE
CIEIUATINCTOB CPEAHETO 3BEHA.

Pabouas mporpamma pazpaborana Ha ocHoBe TpeOoBanuii ®I'OC cpennero
o01mero 00pa3oBaHus, MPEIBSIBIIEMBIX K CTPYKType, COJIEPKAHUIO W pe3yJbTaTaM
ocBoeHus yueOHou pgucuumivabel OY]1.04. «MaremaTuka», B COOTBETCTBUU C
PexomeHmanmsiMu 10 OpraHW3allid TOJTYYEHHUS CPEAHETo 00Iero oOpa3oBaHus B
Mpeesiax OCBOEHUs 00pa3oBaTENbHBIX MPOTpPaMM CpPEaHEro MpodhecCHOHATBHOTO
oOpazoBanmsi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHUS C y4YeTOM TpeOOBaHUM
deneparbHBIX TOCYAApCTBEHHBIX OO0pPa30BaTEIbHBIX CTAHIAPTOB M TOJy9aeMOU
CIICIIUATIBHOCTH CpenHero po¢heCCUOHATIBHOTO oOpa3zoBaHUs (muceMo
JlemapTamMeHTa ToCy1apCTBEHHON MOJUTUKU B cPepe MOJATOTOBKH paboyuX KaJIpoB U
JIT1O Muno6puayku Poccun ot 29.05.2014 Ne32499).

Conepxanue mporpaMmbl yueOHoW mucnuruimabl OV ][.04.«MaremaTukay
HAIpPaBJICHO Ha JOCTUKEHUE CISAYIONINX LeJIei:

soOecrnieyeHne Cc(HOPMUPOBAHHOCTHU MPEACTABICHUM O  COLUAIBHBIX,
KYJbTYPHBIX U UCTOPUUYECKUX (DAKTOpPAX CTAHOBIICHUS MAaTEMATHUKHU;

eo0OecrieueHre C(POPMUPOBAHHOCTH JIOTUYECKOTO, aAJITOPUTMHUYECKOTO U
MaTeMaTH4eCKOTO MBITIUICHHUS,

so0ecreueHre CHOPMUPOBAHHOCTH YMEHUN MPUMEHSTH MOJy4YCHHBIC 3HAHUS
P PEIICHUN PA3IUIHbBIX 3a0a9;

so0ecnieueHre cHOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaTHUKE Kak 4acTu
00111eueNIOBEYECKON KYJIbTYpbl, YHUBEPCAJIHHOM S3bIKE HAyKH, T[O3BOJISIONIEM
OTUCKIBATh U U3y4aTh PEAIbHBIC MPOIECCHI U SBJICHMUS.

B mporpamMmMy BKIIIOUEHO COJepKaHUE, HAMpaBlIIeHHOE HA (OPMHUpPOBAHUE Y
CTYJICHTOB KOMIIETEHIINM, HEOOXOAUMBIX i KauecTBeHHOTO ocBoeHus OITOIT CITIO
Ha 6a3e OCHOBHOTrO 00IIero oOpa3oBaHUsl — MPOTPAMMBI TOJITOTOBKHU CIEIUATHCTOB
cpennero 3BeHa (IITICC3).

2. OBILIASI XAPAKTEPUCTUKA YYEBHOU JUCIUILINHBI



OV .04. <MATEMATHUKA»

VYueOnas mucuurmnaa OYJ.04. «Marematuka» sBiserca (yHIaMEHTaTbHON
00111e00pa30BaTENbHON JUCHUIIIIMHON CO CIOXKUBIIMMCS YCTOMYMBBIM COACpPKaHUEM
U o0muMHU TpeOOBaHUSIMU K TMOATOTOBKE oOyuwaromuxcsi. B TexHukywme,
peanu3yronieM 00pa3oBaTeNIbHYI0 MPOTpaMMy CpEAHEro oOIero oOpa3oBaHUs B
npeaenax ocBoeHus OIIOII CIIO nHa 06a3e OCHOBHOro o0OIIero oOpa3oBaHMA,
uzydyenue yueOHou mucuurmnael OYJ1.04. «MartemaTuka» UMEeT CBOM OCOOEHHOCTH
B 3aBUCUMOCTH OT mpoduist npodeccuoHanbHoro obpazoBanus. [Ipu ocBoeHuu
cneruanbHocteld CIIO TexHuueckoro mnpodumis mpodhecCHoHaIbHOTO 00pa30BaHuUs
MaTeMaTHKa u3ydaercsi O6ojee yriayOJaeHHO, Kak mpoQuiibHas yueOHas AUCHUTUINHA,
YUUTHIBAIONIas CHENU(UKY OCBAaMBAEMbIX CIEHUATBHOCTEH. DTO BBIpaXKaeTcs B
collepKaHUU OOY4YEHHs, KOJUYECTBE YacOB, BBIICIAEMBIX HA W3YYEHUE OTIEIbHBIX
TEM TMpPOrpaMMbl, TIyOMHE HX OCBOCHHSA CTyACHTaMH, OOBEME M XapakTepe
MPAKTUYECKUX 3aHSATUN, BUIAX CaMOCTOATENIbHOW paboThl CTyJeHTOB. OO01ue 1enu
U3y4yeHusi y4deOHOM muconiuinesl - OY/J1.04.  «Maremarnka»  TpaguLMOHHO
pEeanu3yroTCs B YETHIPEX HAIPABJICHUSIX:

1) oOuiee npeacraBaeHue 00 UaEAX U METOJIaX MATEMATUKU;

2) UHTEIJIEKTYyalIbHOE Pa3BUTHUE;

3) oBiageHre HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUAMU U YMEHUSMU;

4) BocnUTaTENHLHOE BO3JICHCTBUE.

[Ipodunuzanus neneil MareMaTu4eckoro o0pa3oBaHusl OTpa)XaeTcsi Ha BBIOOpE
IIPUOPUTETOB B OpraHM3aluu Yy4yeOHOW JesTenbHOCTH oOydaromuxcs. s
TEXHUYECKOTO npoduiist  mpodeccuoHabHOIO  00pa3oBaHMs BBIOOp  LENel
CMENIaeTCsl B MParMaTUYECKOM HAIPaBIEHUHU, MPEAYCMATPUBAIOIIEM YCHIIEHHE H
pacuIMpeHre MPUKIATHOIO XapakTepa U3YYeHUs MAaTEMAaTUKH, MPEUMYIIECTBEHHOM
OpUEHTALIMU Ha aITOPUTMHUYECKUI CTUIIb TIO3HABATENBHON JEATENbHOCTH.

N3yuenne maremMaTHMKd Kak MNpoQuibHONH 001eo0pa3oBaTeNbHON yueOHOM
JTUCUUTUINHBIL, YUUTHIBAIOIICH cnenupuKky OCBaMBaEMbIX CTYJE€HTaMHU
cnenuanpHoctu CIIO, obecrieunBaeTcs:

*BBIOOPOM PaA3IUYHBIX MTOJIXO0B K BBEJICHUIO OCHOBHBIX MOHSATHUH;

*(¢hopMHUpOBAHMEM CUCTEMBI YUEeOHBIX 3a/IaHUi, 0OecTeunBaronmx 3PpPeKTuBHOE
OCYIIECTBJICHUE BHIOPAHHBIX LIEIEBBIX YCTAHOBOK;

so0oraiieHreM CreKkTpa CTuiiel yueOHOM AeITeIbHOCTH 33 CUET COTJIACOBAHMUS C
BEAYLIMMHU JI€ATEIbHOCTHBIMU XapaKTePUCTUKAMH BBIOPAHHOM CIEUATbHOCTH.

[IpopunbHas cocraBusomas OTpakaeTcs B TpeOOBAaHUAX K MOJATOTOBKE
00yYaromuxcs B 4aCTH:

*001Iell CUCTEMBbI 3HAHUN: COJAEpXKATENbHbIE MPUMEPHl  HCIOIb30BAHMS
MaTEeMaTUYECKUX U U METOJ0B B MPO(eCCUOHATBHOU IEATETbHOCTH;

*YMEHMI: pas3inyue B YpPOBHE TpeOOBAaHUN K CIOKHOCTU HPUMEHSIEMBIX
aJIrOpPUTMOB;

*[IPAaKTUYECKOTO  HCIOJb30BAaHUS NPUOOPETEHHBIX 3HAHUH W  yYMEHHUI:
VMHAUBUAYAIBHOTO Yy4e€OHOro ONbITa B MOCTPOCHHHM MAaTEMaTHYECKHMX MOJENeH,
BBINIOJIHEHUH HUCCIIEA0BATEIbCKUX TPOEKTOB.



Taxum o6paszoM, peanusanus coepkaHus Y4eOHON TUCIUIUINHBI OPUEHTUPYET
HAa TPUOPUTETHYIO POJb TMPOIECCYaNbHBIX XapaKTEPUCTHK Y4eOHOH paboThI,
3aBUCALIMX OT Tpoduiis MNpoPEeCCHOHATLHOIO 00pa30BaHMs, MOJYYEHHS OIbITa
UCIIOJIb30BAaHUS MAaTEMAaTHKU B COJEP)KATEIbHBIX U MPO(EeCCHOHATBHO 3HAYMMBIX
CUTyallUsIX [0 CpPaBHEHUI0 C  (OPMabHO-YPOBHEBBIMU  PE3YJIbTATUBHBIMU
xapakrepuctukamMu oOydeHusi. Coaepxkanue yuyeOHON NUCHUIUIMHBI pa3pabOTaHO B
COOTBETCTBUH C OCHOBHBIMH COJIEP>KATEIbHBIMU JIMHUSMU O0YYEHUS] MaTEMATUKE:
sayireOpanueckasl JUHUS, BKIIOYAIONIAas CUCTEMATU3AIMIO CBEACHUM O 4YHuCHax;
U3y4YeHHE HOBBIX U 0000IIEHUE paHee U3YUCHHBIX orepalnii (BO3BEJCHUE B CTEIICHbD,
U3BIICYCHUE KOpHS, JOrapudMUpPOBaHHUE, CHHYC, KOCHHYC, TAHT'€HC, KOTAHT€HC WU
oOpaTHbIE K HHM); W3Y4YCHHE HOBBIX BHJOB YHCIOBBIX BBIPQXKECHUU U (POPMYI;
COBEpIICHCTBOBAHNWE TMPAKTUYECKUX HABBIKOB U BBIYUCIUTEIBHONW KYJIBTYPHI,
paciMpeHre U COBEPILICHCTBOBAHHUE alre0pandyeckoro amnmapara, copMHUpOBaHHOTO
B OCHOBHOM IIKOJIE, U €r0 MPUMEHEHHUE K PEIICHUIO0 MaTEMAaTHUYECKUX U MPUKIAIHBIX
3ajauy;

*TEOPETUKO-(QYHKIIMOHATIbHAS ~ JIMHMSI, BKJIIOYAIOIIAsl CHCTEMAaTU3ALUI0 U
paciiipeHre CBeAeHUN O (YHKIUSAX, COBEPUICHCTBOBAHHE TpaUUECKUX YMEHMI;
3HAKOMCTBO C OCHOBHBIMHM HUJESIMH WU METOJaMH MAaT€MaTH4YEeCKOro aHalu3a B
o0beMe, TIO3BOJISIOLIEM HCCIENOBaTh JJIEMEHTapHble (YHKUMHM W pemiarh
npocTeiime reoMeTpudeckue, PU3nvecKue u Apyrue NpuKiIaIHble 3a/1a4H;

*JINHUSl YPAaBHEHUN 1 HEPaBEHCTB, OCHOBaHHAsI HA OCTPOEHUH U UCCIIEIOBAHUN
MaTEMaTHYECKUX MOJIENeH, MepeceKaromasics c anreOpandeckod U TEOPETHKO-
(YHKIIMOHATBHONW JIMHUSMH M BKJIIOYAIOIIAs pPAa3BUTHE U COBEPIICHCTBOBAHUE
TEXHUKH aJreOpandecKux mpeoOpa3oBaHuil IS pEIICHUs ypaBHEHUH, HEPABEHCTB U
cucteM; (opMHUpOBaHHE CIOCOOHOCTH CTPOUTH M HCCIEA0BATH IPOCTEHIINE
MaTEeMaTHYECKHE MOJEIH NPHU PEIICHUH MPHUKIAIHBIX 3a7ad, 3a/7a4 U3 CMEXHBIX U
CHEIHATbHBIX JUCIUTLINH,

sreoOMeTpUYecKasl JIMHUS, BKJIIOYAIOIIAs HATJsAAHBIE TPEACTABICHUS O
IPOCTPAHCTBEHHBIX (PUTYpax M HU3Y4YEHHE HUX CBOMCTB, (OPMUPOBAHUE U Pa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpa)XX€HHWs,  pa3BUTHE  CHOCOOOB  I€OMETPUUYECKHUX
U3MEPEHH, KOOPAMHATHOTO U BEKTOPHOIO METOJIOB ISl PELICHUS] MAaTEMaTHYECKUX
Y TIPUKJIQIHBIX 33/1a4;

*CTOXAaCTUYECKasl JIMHUS, OCHOBaHHas Ha Pa3BUTUM KOMOMHATOPHBIX YMEHU,
NPEICTaBICHUNA O BEPOSITHOCTHO-CTATUCTHUUECKUX 3aKOHOMEPHOCTSIX OKPY’KaOIEro
MUpa.

N3yuenne  obOmieoOpazoBarenbHOM — yueOHoM — auciurmubael OV ]1.04.
«MaremaTuka» 3aBepIIaeTCs MOABEACHHEM HUTOrOB B (hOopMe HK3aMEeHa B paMKax
IPOMEKYTOYHOM aTTECTAllMM CTYIEHTOB B Ipouecce ocBoeHHs ocHOBHOU OIIOII
CIIO c monyyeHueM CpeIHero o011ero oOpa3oBaHUMU.



3. MECTO YUYEBHOMH JJUCOUILJIMHBLI B YYEFHOM ILJIAHE

VyeOHast AUCLMINIMHA OV]1.04. «MaremaTtukay» SBJISICTCA  y4COHBIM
npeaMeToM 00s3aTeIbHON TpenMeTHON obnactu «MaTtemaTuka U MHPOpPMATHKA)
®I'OC cpeanero oOmero o6Opa3oBaHusi. B TexHukyme, peanu3yromniemM
o0pa3oBaTenbHyI0 MPOrpaMMy CPEeIHET0 OOIIEro 00pa3oBaHus B Mpejeaax OCBOCHUS
OIIOIT CIIO na 6a3e OCHOBHOro 00Imero ooOpa3zoBaHMs, ydyeOHas JIUCHUILUIMHA
OV 1.04.«Maremartukay u3ydaercsi B 00111e00pa3oBaTeIbHOM LIUKIJIE Y4eOHOTO TIaHa
OIIOII CIIO Ha 6a3e 0OCHOBHOT'O 00IIET0 0Opa30BaHUS.

B yuebnpix mnanax IMIICC3 yuebnas muctmmimuna OY .04, «Marematuka»
BXOJUT B COCTaB 0OmUX 001meo0pa3oBaTeNbHBIX YYEOHBIX JAMCLMILINH,
dbopMupyemMbIX U3 00s3aTeNbHBIX TpeaMeTHBIX obnacteit ®I'OC cpemgnero obdmiero
oOpa3zoBaHus, IS cnermanbHocT  23.02.01 «Opranuszamusi NEpeBO30K |
yIpaBlIeHUE HA TPAHCIIOPTEY.

4. PE3YJIbTATBI OCBOEHUA YUYEFHOM JUCIUILJIMHBI

OcBoenune coaepxkanus ydeOHou aucrumiuabl OY][.04. «Maremartukay
o0ecreunBaeT JOCTHKEHHUE CTYICHTaMH CIICAYIOIINX PE3YJIbTaTOB:

* JINYHOCTHBIX:

— cpOpMHUPOBAHHOCTh MPEACTABICHUNA O MaTEeMaTHKe KaK YHHUBEPCAJIbHOM
SI3bIKE HAYKH, CPEACTBE MOJICIUPOBAHUS SBJICHUW W IMPOIECCOB, HUICIX M METOAaX
MaTeMaTUKH;

— MNOHUMAaHUE 3HAYMMOCTU MATEMAaTUKH JJIs HAyYHO-TEXHUYECKOro Mporpecca,
c(hOPMHUPOBAHHOCTh OTHOIICHUSI K MaTEMaTHKE KaK K 4YacTh OOIIeuesIOBEYECKOM
KyJbTYphl 4Y€pe3 3HAKOMCTBO C HCTOpPUEH pa3BUTUSI MATEMaTUKH, HBOIIOLMEH
MaTEeMaTUYECKUX UJICH;

— Ppa3BUTHE JIOTMYECKOTO MBIILICHUS], MPOCTPAHCTBEHHOIO BOOOpa)KEeHMUS,
ANTOPUTMHYECKOW KYJBTYPhI, KPUTHYHOCTH MBINIJICHUS HAa YPOBHE, HEOOXOIUMOM
U1 Oyaymier nmpodecCHOHAIBHOM MeATeIbHOCTH, IS MPOAOJKEHUSI 00pa30BaHMs U
caMmo00pa30oBaHus;

— OBJIQJICHUE MAaTeMaTHYSCKUMHU 3HAHUSIMH U YMCHHUSMH, HCOOXOAUMBIMH B
MOBCEIHCBHOM JKU3HU, JIJIT OCBOSHUS CMEKHBIX €CTECTBEHHO - HAYYHBIX JTUCITUILINH
U JTUCHMIUIMH PO eCCHOHAIBHOTO ITUKIIA, IJIs TIOJIyYeHUs 00pa3oBaHUs B 00IaCTsX,
He TpeOyIoIuX yrinyOJeHHOW MaTeMaTHYECKOM IMOITOTOBKH,

— TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHMUIO,
Ha MPOTSKEHUHU BCEH )KU3HM; CO3HATEJILHOE OTHOIICHUE K HEMPEPHIBHOMY

npoOieM; 00pa30BaHUIO KaK YCIOBUIO YCIEIIHONW MNPOPECCHOHANIBHON H
OOIIIECTBEHHOM JESATEIILHOCTH,

— FOTOBHOCTb U CITIOCOOHOCTH K CAMOCTOSITENIbHON TBOPUYECKON U OTBETCTBEHHOM
NeATEIIbHOCTH;

— TOTOBHOCTh K KOJUIGKTUBHOHN pabOTe, COTPYIHUYECTBY CO CBEPCTHUKAMU B
o0pa3oBaTenbHOM, OOIIECTBEHHO TOJIE3HON, Y4€OHO-UCCIeN0BATEILCKON, TPOCKTHOM
U JIPYTHUX BUJIAX NEITEIbHOCTH;



— OTHOUICHHE K MPO(PECCUOHANBHOMN IEATEIbHOCTH KaK BO3MOXHOCTH y4acTus B
PEIICHUH JIMYHBIX, 00IIECTBEHHBIX, TOCYAapCTBEHHBIX, O0IICHAMOHATBHBIX

* METaIlpeIMETHBIX:

— YMEHHE CAMOCTOATEIBHO OMNPENENATh LEIN JAEATEIbHOCTH U COCTaBISATh
IUIaHbl  JIESTENIBHOCTH; CaMOCTOSITENIbHO  OCYIIECTBIISATh, KOHTPOJIUPOBaTh U
KOPPEKTUPOBATh JIEATENBHOCTh; HCIIOJIB30BATh BCE BO3MOMKHBIE pECYpChl IS
JOCTUKEHMSI TIOCTABJICHHBIX LEJIeW U pean3alliy IUIaHOB JESATENIbHOCTH; BBIOMPATh
YCIICLIHBIE CTPATETHH B PA3JIMYHbIX CUTYalUsX;

— YyMEHHME MPOJYKTUBHO OOIIAThCS W B3aUMOJAEHCTBOBATH B Ipoliecce
COBMECTHOM AEATENBHOCTH, YUYUTHIBATh MO3ULIUH JAPYTUX YUYACTHUKOB JE€ATEIBbHOCTH,
a3 pexTUBHO pa3pemarb KOH(PIUKTHL

— BJIAJICHUE HABBIKAMM I[103HABATEIbHOW, Yy4E€OHO-UCCIEIOBATEIbCKON U
MPOEKTHON JEsATeNbHOCTH, HAaBBIKAMU pa3pelieHus MpodieM; CIOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY NOHMCKY METOJOB PEIICHMS MPAKTHYECKUX 3a/ad,
MIPUMEHEHUIO PA3JIMYHBIX METO/I0B MTO3HAHNUS;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENIbHOM HH(OPMALMOHHO-
[IO3HABATEJILHOM JEATENBHOCTH, BKJIIOYAsl YMEHHE OPHUEHTHUPOBATHCS B Pa3JIMYHBIX
UCTOYHUKAX HMH(OpMAIMM, KPUTUYECKH OLIEHUBAaTb U  HMHTEPHPETUPOBATH
UHPOpPMaIUIO, TIOTYYaEMYI0 U3 Pa3InYHbIX HCTOUHUKOB;

— BJAJICHUE SI3BIKOBBIMU CPEJCTBAMU: YMEHHME SICHO, JIOTUYHO U TOYHO M3J1ararh
CBOIO TOYKY 3PEHMS, HCIIOJIb30BATh aJICKBATHBIC A3BIKOBBIE CPEJICTBA;

— BIAJCHUE HaBbIKAMU TIO3HABAaTEIbHOM pe(deKcud KaKk OCO3HAHUS
COBEpILAEMbIX JEHCTBUA U MBICIUTENbHBIX MPOLECCOB, HX pE3yIbTaTOB U
OCHOBAHMi, rpaHUI] CBOEr0 3HAHHUS W HE3HAHMS, HOBBIX MO3HABATEIbHBIX 33Ja4 U
CPEICTB JIJISl UX JTOCTHXKCHHUS;

— IIeJIEYCTPEMIIEHHOCTh B MOUCKAaX U MPUHATHH PEUICHUH, COOOPA3UTENBHOCTD
M UHTYULHUS, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIECHUN; CHOCOOHOCTH
BOCIIPUHUMATh KPacoTy U TapMOHUIO MUPA;

* IPEIMETHBIX:

— Cc(OpPMHUPOBAHHOCTh MPEACTABICHUN O MaTeMaTWKe KakK 4YacTd MHPOBOM
KYJIbTYpbl 1 MECTE€ MaTeMAaTUKH B COBPEMEHHOM IMBUIIM3AIMH, CIIOCOOAaX OMUCaHUS
SBJICHUM peajbHOrO MUPA Ha MAaTEMATUYECKOM SI3BIKE;

— c(hOpPMUPOBAHHOCTh IMPEJICTABICHUA O MaTEMaTHUYECKUX TMOHATHSAX Kak
BOXHEHIIMX MAaTEMAaTHUYECKUX MOJENSAX, IO3BOJSIOIIMX OIKCHIBATh W H3y4darThb
pa3Hble MPOLECChl W SIBJICHUS; MOHMMAHHE BO3MOXKHOCTH aKCMOMAaTHYECKOIro
MOCTPOEHUSI MATEMAaTUYECKUX TEOPUIL;

— BJIAJICHHUE METOJaMHU JI0Ka3aTeJIbCTB M AJITOPUTMOB PEILICHUS, YMEHUE HX
OPUMEHSTh, IPOBOAUTH 10KAa3aTEIbHbIE PACCYKECHUS B X0/I€ PEIICHUS 3a/1aY;

— BIAJCHUE CTAaHJAPTHHIMU TpPHUEMaMH pEUICHUS  palUOHAIBHBIX H
UPpaLUOHATBHBIX, TOKA3aTEIbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM; MCIOJb30BaHUE FOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM
yycie JUIsl TMOMCKA IyTH pEelEeHUus M WUIIOCTPAalUu PpELICHUs YpPaBHEHUM U
HEPaBEHCTB;

—  c(OpMHUPOBAHHOCTb  NPEJICTaBICHUA 00  OCHOBHBIX  HOHATHUAX
MaTeMaTUYECKOr0 aHaJM3a U UX CBOMICTBAaX, BIAJICHHE YMEHHEM XapaKTE€pU30BAThH



noBeaeHre (QyHKUMN, UCTIOIb30BAaHUE TIOTYUYSHHBIX 3HAHUH JJI ONMUCAHUS U aHau3a
peaNbHbBIX 3aBUCUMOCTEN;

— BIIQJICHUE OCHOBHBIMU IIOHATHSMHM O IUIOCKUX W IIPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (DUrypax, UX OCHOBHBIX CBOICTBax; C()OPMUPOBAHHOCTb YMEHHUS
pacrno3HaBaTh TeOMETpUYECKUe (PUryphl Ha YEPTEXKax, MOJIEISIX U B PEAIbBHOM MUDE;
IPUMEHEHUE U3YYEHHBIX CBOMCTB F€OMETPUUECKUX (Uryp u (HopmyIs s pelieHus
r€OMETPUYECKUX 3aJa4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

— c(opMHPOBAHHOCTh NPEJICTABICHUNA O MPOLECCaX U SIBICHUAX, MUMEIOIINUX
BEPOSITHOCTHBIN XapaKTep, CTaTUCTUYECKUX 3aKOHOMEPHOCTSX B PEaJIbHOM MHpE,
OCHOBHBIX NOHATHAX DJIEMEHTAPHOW TEOPUM BEPOSATHOCTEW; YMEHUM HAXOOUTh U
OILICHMBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHHA B MPOCTEHIINX MPAKTHUYECKUX
CUTYALIMSIX U OCHOBHBIE XapAKTEPUCTHKY CIIyYalHBIX BEJIUYHH;

— BJIAJICHUE HABBIKAMH HCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpamMM IpH
pEeLIeHUH 3aad4.

CryneHTt, ocCBOUBIIMK 00pa30BaTENbHYIO MPOrpaMMy, JOJDKEH 005agaTh
CJIEIYIOIMMHU KOMIIETCHIIMSIMHU:

OK 1. IloHuMarp CyIIHOCTh M COLMAJIbHYIO 3HAYMMOCTh CBOEH OymyIieit
npodeccun, MposIBIATH K HEW YCTOMYMBBIA HHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO J€STEIBHOCTb, BBIOMPATh THUIIOBHIE
METO/Ibl U CLIOCOOBI BBIITOJIHEHUS TPO(ECCUOHATIBHBIX 3a/1a4, OLIEHUBATh UX

3¢ PEeKTUBHOCTh U KAa4E€CTBO.

OK 3. IlpuHuMarth pemeHHs B CTAHAAPTHBIX M HECTAHNAPTHBIX CUTyalUsX U
HECTH 332 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBiATh MOUCK U UCTIOIb30BAHUE UHPOPMALIUU, HEOOXOIUMOM IS
3((PEKTUBHOIO BBINOJHEHHS] NPO(ECCUOHANBHBIX 3a/1ad, NPOo(EeCCHOHATBHOTO H
JUYHOCTHOT'O Pa3BUTHS.

OK 5. Hcnonb3oBaTh HMH(YOPMAIMOHHO-KOMMYHHMKAIIMOHHBIE TEXHOJOTHUU B
npoheCCUOHAIBHOM JIeSITETLHOCTH.

OK 6. PabGotarh B KOJIJIEKTUBE U KOMaH/IE, d(PPEKTUBHO 00IIATHCS C KOJIIEraMH,
PYKOBOZICTBOM, IOTPEOUTEISIMHU.

OK 7. bparp Ha cebs OTBETCTBEHHOCTh 3a pPAbOTy UWICHOB KOMaH/IbI
(MOTYMHEHHBIX), PE3YJIbTAT BBIIIOJHEHUS 33 IaHUN.

OK 8. CamocToaTensHO OMNpEeAeNnarTh 3aJaud Npo(ecCUOHATBLHOTO |
JMYHOCTHOTO Pa3BUTHUS, 3aHUMAThCA CaMOOOpPAa30BAHMEM, OCO3HAHHO IUIAHUPOBATH
MOBBIIICHHE KBATU(PUKALIIH.

OK 9. OpueHtupoBaThCsi B YCIOBHUSAX 4YacTOM CMEHbl TEXHOJIOTUWA B
poheCCUOHATIBHOU eI TEIIbHOCTH.

5. COIEP)KAHUE U CTPYKTYPA YYEBHOM JJUCIIUTIJIMHBI
5.1. CoaepkaHue y4eOHOM AMCLIUIIMHBI
BBenenue
MaremMaTtka B HayKe, TEXHUKE, SKOHOMHUKE, MH(DPOPMAIMOHHBIX TEXHOJOTHUSAX H
MPAKTUYECKON AesTeNbHOCTU. Llenu 1 3a7aun n3ydeHus MaTeMaTUKU IPU OCBOCHHUU
cunenunanbHocter CIIO.



AJITEBPA
Pa3BuTHe NOHATHS 0 YHUCTE
Lensie u panuoHanbHble uyucna. JlelicTButenbHble uucia. [IpubanxeHHbIE
BbIuKciieHus. KoMiuiekcHble ynca.
KopHuu, crenenn u jiorapupmbi

Kopuu u crenenn. KopHu HatypanbHOM CTENEHU U3 YUCla U UX cBoicTBa. CTeneHu
C palMOHAJILHBIMHU [OKa3aTesiMU, MX cBoicTBa. CTENeHU C AeUCTBUTEIbHBIMU
nokasarensiMu. CBOMCTBA CTENEHU C IEUCTBUTEIIbHBIM MTOKA3aTEIEM.

Jlorapugm. Jlorapugm uymciaa. OcHOBHOE JIOTapu(pMUUYECKOE TOXKIECTBO.
JlecsiTuunble W HaTypajbHble Jorapudmel. [lpaBuna pgeiicTBuii ¢ morapudpmami.
Ilepexon Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3zoBanue aJiredpanyecKux BbIPasKeHMH. [IpeoOpazoBanue
pPaLOHAIIBHBIX, UPPALMOHAJIBHBIX, CTEIICHHBIX, [I0KA3aTEJIbHBIX U
J0rapu(PMHUUECKUX BbIPAKEHUH.

IIpakTuyeckue 3aHATHS

ApudmeTrnueckue AEUCTBUSA HaJ YMCIAMM, HAXOXKJEHUE MPUOIMKEHHBIX 3HAUCHUN
BEJIMYMH U MOTPEUIHOCTEN BBIUYMCICHUN (a0CONIOTHON U OTHOCUTEIIBHOM), CPaBHEHHE
YU CJIOBBIX BBIPAYKECHUM.

Brrunciienne n cpaBHeHHE KOpHEW. BeIonHeHne pacyeToB ¢ pagukaiaMmu. Pemenne
MppanvoOHaIbHbBIX YpaBHEHUN. Haxoxaenue 3HaueHn CTeNeHEN ¢ palrMOHAIBHBIMU
nokazatensimu. CpaBHeHue creneHeil. [IpeoOpa3oBaHus BBIpaKEHUN, COAEpPIKALIUX
CTereHHU. PelleHne IOKa3aTeNnbHbIX YpaBHEHWMU. PelleHne NpUKIAIHBIX 3a7ad.
Haxoxnenue 3HaueHuil jorapudma mo npou3BOJbHOMY OcHOBaHMio. Ilepexon ot
OIHOTO OCHOBaHMSI K Jpyromy. BbluucieHHWe © CpaBHEHUE JIOrapu(MoB.
JlorapupmupoBaHue U MOTEHIUPOBAHKUE BbIpakeHUU. [IpuOIMKeHHbIE BHIYUCICHUS
U pelIeHusl IPUKJIaAHbIX 3a1a4. Pemenue norapuMuueckux ypaBHEHH.

OCHOBbBI TPUTOHOMETPUHA

OcCHOBHBIC IOHATHA

Pannannas mepa yrna. BpamarensHoe nBuxkeHue. CUHYC, KOCHHYC, TaHI'€HC H
KOTaHreHC uucyia. (OCHOBHBIE TPUTOHOMETPUYECKHE TOXKIECTBA DopMyIIsl
npuBeneHuss. Popmyibl cinoxkeHus. @opmynsl yaBoeHHsT POpMysbl MOJOBUHHOTO
yriaa.  [lpeoOpa3zoBaHusi  OPOCTEUIIMX  TPUTOHOMETPUUECKHUX  BBIPAKCHUH.
[IpeoOpazoBaHue CyMMbl TPUTOHOMETPUYECKHX (GYHKUUA B TPOU3BEACHUE U
NPOU3BEACHUS B CyMMYy. BripaskeHne TpUuronoMeTpuueckux GyHKIHA Yepe3 TaHTeHC
IIOJIOBUHHOTO apryMeHTa. TpUrOHOMETPUYECKUE YpaBHEHUsT MW HEpPAaBEHCTBA
[Ipocrenmmue TpuroHoMmeTpuyeckue ypasHeHus. [Ipocreiie TpUroHoMeTpuyecKue
HepaBeHcTBa. OOpaTHbIE TpUTOHOMETpUYecKue (PyHKUMU. APKCHUHYC, apKKOCHHYC,
apKTaHIEHC.
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IIpakTHyeckue 3aHATHSA

PanuanHbiii MeTOJ M3MEpEHUs YIJIOB BpAIEHUS U CBSA3b C TPaayCHOMl Mepoil.
OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKIECTBA, (POPMYJIbI CIOXKEHUS, YIBOCHHS,
npeoOpa3oBaHUEe CYMMbl TPUTOHOMETPUYECKUX (PYHKIUMH B MPOU3BEICHHUE,
npeoOpa3oBaHue MPOU3BEIACHUS TPUTOHOMETPUUECKHX (PYHKIMH B  Ccymmy.
[Ipocreiiiiie TPUrOHOMETPUYECKHE YpaBHEHUST M  HepaBeHcTBa. (OOpaTHbIC
TPUTOHOMETPUUYECKHE PYHKIIUU: aPKCUHYC, APKKOCUHYC, apPKTAHT'€HC.

®YHKIIMA, UX CBOUCTBA U TPA®UKH

@®yukuun. OO61acTh ONpENeNeHUs W MHOXECTBO 3HA4YCHMI; Tpaduk (QYHKIHH,
noctpoeHue rpadpukoB QyHKINHN, 33JaHHBIX Pa3IMUYHBIMH CIIOCOOaMH.

CroiictBa (pyHkumu. MOHOTOHHOCTH, YETHOCTb, HEYETHOCThb, OTPAHHUYECHHOCT,
MePUOUYHOCTh. [IpOMEXyTKM BO3pacTaHWsl W YOBIBaHUS, HaWOOJBIICE W
HAaUMEHbIIIEE 3HAYEHMs, TOYKU OKcTpemyMa. ['paduueckass uHTEepHpeTaus.
[Ipumepsl (QPyHKIIMOHATBHBIX 3aBUCUMOCTEH B PEAJbHBIX MPOIECCaX M SIBICHUSX.
Apudmernueckue omnepanuu Haj QyHKiusMA. CrnoxxkHass QyHKIUS (KOMITO3HIIHS).
[TonsiTue 0 HEMPEPHIBHOCTU (DYHKIIUH.

Ooparable ¢ynkumu. OOnacTh ompeneneHus W o0JacTb 3HAYEHUM 0OpaTHOU
dbynkuuu. ['padux oOpaTHOM PyHKIUY.

CreneHHble, MOKa3aTeNbHbIC, JIOTAPU(PMUUECKUE U TPUTOHOMETPUUYECKHE (DYHKIIHH.
OOparnble TpuroHomerpuyeckue GpyHkuuu. OnpeneneHuss GyHKUUNA, UX CBOWCTBA U
rpaduku. IlpeoOpazoBanus rpadukoB. I[lapannenbHbll MEpeHOC, CUMMETPUS
OTHOCUTEJIBHO OCEW KOOPAWHAT U CHUMMETpPHUS OTHOCHTEIIbHO Hayajla KOOPAMHAT,
CUMMETPHUSl OTHOCUTEIBHO MPSAMOM Y = X, pAaCTSIKEHHE U CKATUE BAOJb OCEH
KOOpPJIMHAT.

IIpakTu4yeckue 3aHATHS

[TprumMepbl 3aBUCUMOCTEN MEK]ly IEPEMEHHBIMU B PEAIbHBIX MPOLIECCaX U3 CMEXHBIX
muciutuind. Onpenenenue ¢yHkiuid. [loctpoenne u uteHue rpadukoB (QYHKIIHIMA.
Uccnenoanne ynkiuu. CBoicTBa JTUHEHHOMN, KBAAPATUYHOMN, KYCOUHO-TUHEHHOM
U JapoOHOo-MuHeWHOW (yHkimil. HempepbiBHbIE U mepuoandeckue (DyHKIUH.
CpoiictBa W rpaduku CUHYyca, KOCHHYCa, TaHTeHca M KoTaHreHca. OOpaTHbIe
¢yakuun  u ux  rpadguku.  OOpaTHble  TPUTOHOMETpUYECKHE  (YHKLHH.
IIpeoOpazoBanus tpaduka Qynkuuu. ['apmonudeckue kosiebanus. IlpukiagHbie
3anaun. llokazarenbHble, JOrapu@MHUUECKUE, TPUTOHOMETPUUYECKUE YpPABHEHHS U
HEPaBEHCTBA.
HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

IMocaenoBaTeIbHOCTH. CriocoObr 3aaHus u CBOMCTBa YHCJIOBBIX
nocaenoBatenbHocTed. [loHsiTHe 0 mpenene mocneaoBaTeabHOCTH. CylIeCTBOBaHUE
npefera MOHOTOHHOM  OTpaHUYEHHOW —moclieioBarelibHOCTH. CyMMHpOBaHUE
MocJieIoBaTeIbHOCTeH. beckoHeuHo yObIBaroIasi TeOMeTpUIecKasl MPOTPECCUsl U ee
cymMa.
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IIpousBonnasi. IlonstTe o mnpousBOAHONW (YHKIMHU, €€ TECOMETPUYECKHH U
¢usnyeckuil cMbICl. YpaBHEHHE KacaTeldbHOU K rpaduky ¢yHkiuu. [IpousBogHbie
CYMMBbI,  Pa3HOCTHM, HpOU3BEAEHUs, 4YacTHble. [IpoM3BOIHBIE  OCHOBHBIX
AJIEMEHTapHbIX QYHKIMM. [IpuMeHeHre Nponu3BOAHON K MCCIEAOBAHUIO (PYHKIMHA U
noctpoeHuto rpagpukos. IlpousBognble o00paTHOM (yHKIMH UM KOMIIO3ULIUU
¢yskuu. IlpumMepsl KUCIONBb30BaHUS MPOU3BOAHOM I HAXOXKICHUS HAWIYy4YILIEro
pelieHuss B MPHUKJIAJHBIX 3a7adax. Bropas mnpou3BoaHas, €€ IeOMETPUYECKUH U
¢uznyeckuit cMmbici. HaxoxxieHue ckopocTu ajs mpoliecca, 3a1aHHOro GopMyJion u
rpauKoOM.

IlepBooOpa3nass m wuHTerpaya. IlpuMeHeHHEe ONpPENENEHHOrO MHTErpana Jyis
HAXO0XICHHUS TUIOIAIN KpUBOJIMHEHHOM Tpanenun. @opmyna Heiorona—JleitOnuna.
[IpuMepsl MpUMEHEHUST MHTErpaia B (PU3UKE U TEOMETPUU.

IIpakTH4yeckue 3aHATUS

UncaoBasg IOCIEA0BATENbLHOCTh, CIIOCOOBI €€ 3aJiaHWsI, BBIYHCICHUS YJICHOB
nocieaoBaTenbHOCTH. [lpenen mocnemnoBaTenbHOCTH. beckoHeuHo yOBIBaromias
reomeTpudeckas mporpeccus. [Ipon3BogHas: MEXaHHMYECKUM MW TeOMETPUUYSCKHI
CMBICJI TTIPOU3BOJIHOM. Y paBHEHHE KacaTelbHOU B 001eM Buje. [IpaBuia u popmysasl
maddepeHupoBanusi,  TabIWIla  MPOM3BOAHBIX  JJEMEHTAPHBIX  (YHKIIUH.
HccnenoBanue (yHKIIMU ¢ MOMOIIBIO MPOU3BOAHON. HaxokieHue HamOoJIbIIero,
HAaUMEHBINIETO 3HAYCHUS W OKCTpeMalbHBIX 3HadueHuW GyHkuu. HWHTErpam u
nepBooOpazHas. Teopema Hrrlotona—IJleliOnuna. IlpuMeHeHue wuHTErpana K
BBIYUCIICHUIO (DU3UYECKUX BEJIMYHMH U TUIOMIAJIEH.
YPABHEHUSA U HEPABEHCTBA

YpaBHeHussT M CHCTeMbl YypaBHeHMH. PanuvoHanbHble, HpPpPALMOHAIBHbIC,
MOKAa3aTEJIbHbIE M TPUTOHOMETPUUECKHE YPABHEHUS U CUCTEMBI. PaBHOCHIBHOCTH
ypaBHEHUH, HEPABEHCTB, cucTeM. OCHOBHBIC NMPUEMBI X pelleHUsl (pa3ioKeHUE Ha
MHO>XHTEJIY, BBEJICHUE HOBBIX HEU3BECTHBIX, MTOJICTAHOBKA, Tpa)UUECKUN METON).

HepaBencrBa. Panmonanensie, VppalliOHAIBHEIE, [I0KAa3aTeJIbHbIC v
TPUTOHOMETPHUUECKHE HEpaBeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHHUS.

HUcnoab3oBanue cBOUMCTB M rpa¢ukoB GyHKUMHA NPH PEeUICHUU YPABHECHUH U
HepaBeHCTB. Meron uHTepBajoB. lM3o0pakeHMe Ha KOOPAMHATHOW IUIOCKOCTH
MHO>KECTBA PEIIEHNI YPABHEHUI U HEPABEHCTB C JIBYMS IEPEMEHHBIMU U UX CHUCTEM.

Ipuxkiaagnbie 3agayu. IlprumeHeHHMe MaTeMaTUYECKUX METOMOB Ui PELICHUs
colepKaTeNbHBIX  3a7ad W3 pa3IUMyHbIX o0JacTel Hayku W IPaKTUKH.
Nurepnperanus pe3ysibraTa, y4eT peajbHbIX OTPAHUYCHUM.

IIpakTnyeckue 3aHATHS

Kopuu ypaBHennii. PaBHocmiibHOCTS ypaBHEeHUI. [Ipeobpa3oBanue ypaBHEHUH.
OcHoOBHbIE PUEMBI PEUICHUS YpaBHEHUH. PellieHre cucTeM ypaBHEHUM.
Hcnonp3oBanne CBOUCTB W TpaduKOB (YHKIUN [ pEIICHUS YypaBHEHUH W
HEPABEHCTB.
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KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEN

DJieMeHTbl KOMOMHATOPUKHU. OCHOBHbIE TOHATHS KOMOMHATOPHKHU. 3ajadyd Ha
[OJICYET YUCJIa pa3MEIIeHNH, IEpEeCTaHOBOK, coueTaHui. Pemenue 3anau Ha nepedop
BapuaHtoB.  ®opmyna Ounoma  HproroHa.  CBoiicTBa ~ OMHOMHUHAJIBHBIX
kodpunuenToB. TpeyroapHuk [lackans. DOneMEHTBl TEOPUU BEPOSATHOCTEM.
CoObITHE, BEPOSITHOCTh COOBITHS, CIIOKEHUE U YMHOKEHUE BeposiTHOocTel. [loHsTre
O HE3aBUCUMOCTH COOBITUH. JlUCKpeTHas ciydaiiHas BeEJIMYMHA, 3aKOH €€
pacnpezeneHus. UYuCiIoOBblE XapaKTEPUCTHUKU AMCKPETHOM CIy4yallHOW BEJIMYMHBI.
[TonsaTue 0 3aKk0HE OOIBIINX YUCET.

DJieMeHTbl MaTeMaTH4ecKoii craTucTUKH. [IpeacTaBienune MaHHBIX (TaOJHUIIBI,

auarpamMmbl, rpaduku), TeHepaabHas  COBOKYIIHOCTb, BBIOOpKa, CpeaHee

apudmernueckoe, mMeauana. lloHATHe O 3amayax MaTeMaTUYECKOW CTATHCTUKH.

Pemenne npakTuieckux 3aaad ¢ MPUMEHEHUEM BEPOATHOCTHBIX METOJIOB.
IIpakTuyeckue 3aHATHA

Hcropus pa3BuTuss KOMOMHATOPUKH, TEOPUH BEPOSITHOCTEH M CTATUCTHKUA U KX POJIb
B Pa3JIMYHBIX chepax YeIoBeUeCKON Ku3HeaeaTeabHoCTH. [IpaBuia KOMOMHATOPHKH.
Pemenne koMOMHATOPHBIX 3a/1a4. Pa3Menienus, coueTanusi U MepecTaHoBKU. buHoMm
Hpiorona wu tpeyronpHuk Ilackamsa. Ilpuknagueie 3amaun.  Kiaccuueckoe
OIPENICJICHUE  BEPOSATHOCTH, CBOMCTBA BEPOSTHOCTEH, TEOpemMa O CyMMe
BeposTHOCTEW. Brruncnenne BepostHocted. Ilpukiagneie 3agauun. IIpencraBieHue
YUCIIOBBIX JaHHBIX. [[puKkitaHbIe 3a1a49u.

I'EOMETPUA

IIpsimble U MJIOCKOCTH B NMPOCTPaHCTBe. B3anMHOE pacnoyioKeHne ABYX NPSIMBIX B
npoctpadcTBe. [lapamnenbHOCTP mOpsIMOM M IUIOCKOCTH.  [lapamnensHOCTh
mIockocter. llepnenauKyasspHOCTP NpAMOW M TUIOCKOCTH. IleprneHmukyisip wu
HAaKJIOHHAs. YTOJI MEXKIY NMPSIMON U IJIOCKOCTBHIO. JIByrpaHHBIM yroja. Yron Mexay
IIOCKOCTAMU.  [lepneHauKynsipHOCT  ABYX  IUIOCKOCTEH.  ['eomeTpuyeckue
npeoOpazoBaHus MPOCTPAHCTBA: MapaJIeIbHbIM NEPEHOC, CUMMETPUSI OTHOCUTEIBHO
m1ockocTH. IlapamnensHoe npoexktupoBanue. [lnomans OpTOrOHAIBHON MPOEKIIUU.
N3o0pakenne npocTpaHCTBEHHBIX GUryp. MHororpannuku Bepimnsl, pedpa, rpanu
MHOrorpaHHuka. Pa3BepTka. MHororpaHHsle yruibl. Bplykiible MHOTOTrpaHHHMKH.
Teopema Oiinepa. [lpusma. I[Ipsamas u HaknoHHas npusma. [IpaBuiibHas mnpusma.
[Tapannenenunen. Kyo.

IInpamuna. IIpaBunbHas nupamuaa. YcedenHasa nupamuaa. Terpasap. Cummerpuu B
KyOe, B mapaienenunene, B npusme u nupamujae. Cedenuss KyOa, NMpPU3MBI U
nupamuabl. [IpeacrtaBienne o NpaBWIBHBIX MHOTOTpPaHHHUKAxX (TeTpa’ape, Kyoe,
OKTa’/ipe, A0JEKAIPE U UKOCADIPE).

Teara u mnoBepxHocTHM BpameHuss [lumHIp M KOHYC. YCEUYEHHBIM KOHYC.
OcHoBaHue, BbICOTa, OOKOBasi MOBEPXHOCTh, OOpa3zymomas, pa3BepTka. OceBble
CeueHHs M CedyeHHs, napajuienbHble ocHoBaHuio. lllap u cdepa, ux cedeHus.
KacarenpHas miockocTs K cepe.
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N3mepenusi B reomerpuu OO0beMm u ero m3mepeHue. WHterpampHas ¢opmyna
oobema. dopmynsl o0bema Kyba, MPSIMOYTOJBHOTO MapajieNenuneaa, MPU3MBL,
mmHapa. Dopmynbl o0bemMa THpaMuAbl U KOHyca. DOopMysbl  IIIOMAAH
MOBEPXHOCTEH IMWIMHApAa W KOHyca. DopMynbsl o0beMa Imapa M IUIOMaau chepsl.
[Tono6ue Ten. OTHOLIEHUS TIOIMAAEH TOBEPXHOCTEN U 00BEMOB MOJOOHBIX TEII.

Koopaunatel m BekTopsbl [IpsimMoyrosnbHas (JekapToBa) cUCTEMa KOOPAMHAT B
npocTtpaHcTBe. DopMyrna pacCTOSIHUS MEXKIY IBYMs TOUKaMU. YpaBHEHUS C(]epsl,
IUIOCKOCTH U npsAMoi. BekTopel. Moayns Bektopa. PaBeHCTBO BekTOpoB. CioxeHHe
BEKTOPOB. YMHOKEHHE BEKTOpPA Ha 4MCIIO. Pa3znokeHne BEKTOpa IO HAIPABICHUSM.
Yron mexnay nByms BekropaMmu. IIpoeknusa BekTopa Ha ock. KoopaumHatsl BeKTOpa.
CkansipHoe NpoH3BEIECHUE BEKTOPOB. McIonb30BaHME KOOPAMHAT U BEKTOPOB MpHU
pPELICHNH MaTEMAaTUYECKUX U MPUKJIAJHBIX 3a4a4.
IIpakTHyeckue 3aHATHSA

[Ipr3Haku B3aMMHOTO PACIOJIOKEHHS NPSIMBIX. YTOJI MEXAYy NpsAMBIMHA. B3anmuHoe
PaCIIOIOKEHUE NPAMBIX U INIOCKOCTEN. [lepnenauKyisap U HaKJIIOHHAs K IJIOCKOCTH.
Yros Mexay NpsAMOU U INIOCKOCTBIO. TeopemMbl 0 B3aUMHOM PaCIIOIOKEHUH IIPAMOU
U IuIockocTh. Teopema o0 Tpex nepneHaukyispax. IIpusHaku wu cBOMCTBA
[apajuIeJIbHBIX W NEPHEHIUKYJSPHBIX IUIOCKOCTEH. PaccrosHue OT TOYKH 10
IJIOCKOCTH, OT IPAMOW 0 IIJIOCKOCTH, PACCTOSHUE MEXKIY IUIOCKOCTSAMH, MEXKIY
CKPEILMBAIOIIMMUCS NMPSMBIMH, MEXY IPOU3BOIbHBIMU (PUTypaMu B IPOCTPAHCTBE.
[TapayienbHOE TPOEKTUPOBAHME W €ro  cBoiicTBa. TeopemMa o0 IUIOWIAH
OpPTOrOHAJIBHOM  NPOEKUMH  MHOTOYTrOJbHHKA.  B3auMHOE  pacIosIOKEHHE
MIPOCTPAHCTBEHHBIX (QUryp. PaznuuHble BUIIBI MHOTOTpaHHUKOB. VX M300pakeHwUs.
CeueHus, pa3BepTKM MHOTOTPaHHUKOB. [[nomans noBepxnoctu. Buasl cummerpuii B
npoctpaHcTBe. CUMMETpUs Teln BpalleHUS W MHOTOTPaHHUKOB. Bpruncienue
mwomaneii u od0veMoB. Bekrtopel. [lelictBusi ¢ Bekropamu. JlekaptoBa cucrtema
KOOpJIMHAT B MPOCTPAHCTBE. YPAaBHEHHE OKPYXKHOCTH, CQEpbl, IJIOCKOCTH.
Paccrostnue mMexny toukamu. J[eMCTBUsA ¢ BEKTOpaMH, 3aJaHHBIMU KOOpPAMHATAMM.
CkansipHO€ NpPOU3BENECHUE BEKTOPOB. BEKTOpHOE ypaBHEHHE NPSAMOW M IJIOCKOCTH.
Hcnonb30BaHne BEKTOPOB IIPU  JIOKA3aTENIbCTBE TeOpeM crepeomerpuu. Jlius
BHEAYIUTOPHBIX 3aHATUM CTYIEHTAM Hapsly C PELICHWEM 3a7ad U BBIIOJHEHHUS
IIPAaKTUYECKUX 3aJaHUM MOXKHO IIPEIUIOKUTH TEMbl MCCIENOBATEIbCKUX U
pedepaTuBHbIX pabOT, B KOTOPBIX BMECTO CEpUH OTHENbHBIX MEIKUX 3ajady U
YIOPKHEHUI NpejiaratoTcsi CI0KETHbIE 3a/laHusl, TPEOYIOIIHE ATUTEIbHOU padoThI B
paMKax OJHOM MaTeMaTH4YeCKON CHUTyallMu. OTH TEMbl MOTYT OBITh Kak
VWHIVBUAYaJIbHBIMHA 33IaHUSIMU, TAK U TPYIIIOBBIMH JJISI COBMECTHOTO BBIIIOJHEHHUS
UCCIIEOBAHUS.
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5.2 Tembl pepepaToB (10KJIaT0B), MHAUBUAYAJBHBIX IPOEKTOB

HenpepsiBHbIE IpOoOH.
. [IpruMeHeHue CI0KHBIX MPOLIEHTOB B SKOHOMHUYECKUX pacueTax.
. [lapannenbHO€ MPOEKTUPOBAHUE.

. CpGI[HI/IC SHA4YCHUA U UX IIPUMCHCHHUC B CTATUCTHUKC.

l.
2
3
4
5. BextopHoe 3a1anue npsIMbIX U INIOCKOCTEW B IPOCTPAHCTBE.
6. CnoxeHue rapMOHUYECKUX KOJIeOaHu.

7. I'paduueckoe pelieHre ypaBHEHH U HEPABEHCTB.

8. IIpaBuibHBIE U TOIYNIPaBUIbHBIE MHOTOTPAHHUKH.

9. KoHnueckue ceyeHns U UX IPUMEHEHUE B TEXHHUKE.

10. IonsTne nuddepeHimana u ero NpUIOKEHU.

11. Cxembl NOBTOPHBIX UCTIbITaHU bepHyIu.

12. UccnenoBanne ypaBHEHNN U HEPABEHCTB C MAPAMETPOM.
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5.3. Ctpykrypa y4eOHOil IUCIUIINHBI

5.3.1. O0beM yueOHOM AMCUMIJIMHBI U BUABI YU4eOHOiIi padoThI

Bup y4eOHoii padoTsI Oo0beMm yacos
MaxkcumasibHasi ydeOHasi HAarpy3ka (Bcero) 357
06sa3aTeibHasA AyAUTOPHAsA yyeOHasa Harpyska (Bcero) 238
B TOM YHCIJIC:
MPAKTUYECKHE PaOOTHI 110
KOHTPOJIbHBIE paOOTHI 4

KypcoBas paboTa (IpoeKT) (He MpeLyCMOTPEHO)

CamocrosiTesibHasi padoTa cTy/ieHTa (BCero) 119

B TOM YHCIJIC:

CamocrosTenbHas paboTa HaJ KypcoBOW paboToH (TIPOEKTOM)

HccnenoBarenbckas padbora 3
Pabora ¢ nHpOpPMAIMOHHBIMUA UCTOYHUKAMHU 31
PedeparuBnas padora 7
PacuetHo-rpaduueckas pabora 15
TBopueckue 3ananus 22
[TonroroBka mpe3eHTalMOHHBIX MaTepUaioB 28
CocraBnenue TabIuI] 8
Coznanue mMojeneil IpoCTPaHCTBEHHBIX QUTYP 5
ATTecTanus no AMCUUILINHE IK3aMeH
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6. TEMATUYECKHM IIVIAH YUYEBHOM JUCIHUILIMHBI OY.04. <(MATEMATHUKA» IO CIIEIIUAJIBHOCTU:

23.02.01. «Opranu3anus nepeBo30K M ylpaBJ/ieHHe HA TPAHCIIOPTe)

KoauuecTBo AYJIUTOPHBIX YaCOB

BueayauropH
Makc. yue0. };H P
IIpakTH4eckue
HanMeHoBaHHe PA3/IeJIOB U TeM Harpyska CaMOCTOSAITE/Ib Teoperuu | (cemunapckue) | Kypcosoe
CTyAeHTa nas pabora | Bcero | eckoe n NPOEKTHPO
(ac) CTyJeHTa o0yuenue | 1a0opaTopHbIe BaHHe
(uac) 3aHSATHS
Tema 1. Benenue 3 1 2 2
Tema 2. Pa3BuTue NOHATHS O YUCIIE 15 5 10 4 6
Tema 3. KopHu, cTeneHu u gorapu@msl 42 14 28 13 15
Tema 4. [IpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE 30 10 20 12 8
Tema 5. KomOGunaropuka 15 5 10 6 4
Tema 6. KoopuHaThl 1 BEKTOPbI 27 9 18 12 6
Tema 7. OCHOBBI TPUTOHOMETPUH 46,5 15,5 31 15 16
Tema 8. Oyakunn u rpapuku 27 9 18 10 8
Tema 9. MHOrOrpaHHUKH U KPYTJIbIE TENa 36 12 24 12 12
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[TponomxkeHne TabIUIIbI

KoauuecTBoO AYJIUTOPHBIX YaCOB

Bueayauropn
Makc. yue0. };m P
IIpakTH4eckue
HaumeHoBaHue pa3ae/ioB U TeM Harpyska CaMOCTOSITENb Teoperuu | (cemunapckue) | Kypcosoe
CTyAeHTa uasi padora | Bcero | eckoe u NPOEKTHPO
(uac) CTyJdeHTa o0ydeHue | JadopaTopHbIe BaHue
(uac) 3aHSATHS

Tema 10. Hauana maremMaTuyeckoro aHammsa 39 13 26 16 10
Tema 11. MHTErpai u €ro npuMeHeHue 22,5 7,5 15 8 7
Tema 12. SJIeMez{TLI TEOPUH BEPOATHOCTEU U 18 6 12 8 4
MaTeMaTHYECKOW CTATUCTHKH
Tema 13. YpaBHeHUsI U HEPABEHCTBA 36 12 24 10 14
Bcero mo pucuuniaune 357 119 238 128 110

ATrectanus B popMe IK3aMeHA
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYUEBHOU JEATEJBHOCTH
CTYAEHTOB

Copnepxanue o0yyeHus XapakTepucTHKa OCHOBHBIX BU/10B
AesATeIbHOCTH CTY/JAeHTOB
(Ha ypoBHe Yy4eOHBIX JeiicTBHUIA)

BBenenne O3HakOMIJICHHE C POJIbI0O MAaTEMATUKH B HayKe,
TEXHUKE, OSKOHOMHKE, HH(GOPMAITHOHHBIX
TEXHOJIOTHSIX U MPAKTUUECKOU JIEATETbHOCTH.
O3HakoMJIEHHE ¢ LeIIMH M 3aJadyaMu
M3y4YeHUsT  MaTeMaTUKU TNpU  OCBOCHHUH
cnenuanpHocTer CITO

AJI'EBPA

Beinonnenue apupmernyeckux IeicTBUN Haj

quCclIaMH, CoueTas

YCTHBIE U INCbMEHHBIE IPUEMBI.

Pa3Burue noHsaTus HaxoxneHne  mpuONMKCHHBIX  3HAYCHHM
0 uncie BEJIMYMH U  IOTPEIIHOCTEH  BBIYMCICHUI

(aOCOMIOTHON M OTHOCUTENIBHOI); CpaBHEHUE

YHCJIOBBIX BBIPA)KEHUH.

Haxoxnenne ommOOK B MpeoOpazoBaHHSX H

BBIUUCIICHUSX (OTHOCUTCS KO BCEM ITyHKTam

IIPOrPaMMBbl)
O3HakomyieHUE C TIOHATHEM KOpHS N-it
CTEIIEHH, CBOICTBAMH paguKaIoB u

MpaBWJIaMu CPaBHEHUSI KOPHEH.

@OopMyJIUPOBAHUE  OMNPEIEICHUS KOPHS H
CBOWCTB KOpHEW. BplunciieHME U CpaBHEHHE
KOpPHEH, BBIITOJTHEHUE NPUKUAKA 3HAYCHHUS

KOPHS.

Kopuu, crenenu, jorapugmsl [IpeoOpa3oBaHre YHUCIOBBIX M OYKBEHHBIX
BbIpa)KEHU, coJiepKaIux panuKaibl.
Bemonnenne  pacueroB 1o  Qopmysam,
coJiepXKalumM panuKaibl, OCYILIECTBIISAS
HEO0OXOINMBIE [IOJACTAaHOBKH u
npeoOpa3oBaHuUs.

Omnpenenenre paBHOCUIBHOCTH BBIPAXKEHHUH C
pagukanamu.  PemeHne — MppanuoOHaJIbHBIX
YpaBHEHUM.

O3HakOMJIEHME C TIOHATHEM CTENEHU C
JNEUCTBUTEIILHBIM ITOKa3aTeIEM.

HaxoxJeHrne 3Ha4eHWI CTENEHU, HUCIOJIb3Ys
IpU HEOOXOIUMOCTH

MHCTPYMEHTAJIBHBIE CpEICTBA. 3alUCBhIBAHHE
KOpHS N-i CTENeHW B BHJAE CTENEHU C
OpOOHBIM  TOKa3aTejeM U Hao0opoT.

dopMyIpoOBaHUE CBOMCTB CTENEHEN.
Breruncnenue creneHell ¢ palMOHAIBHBIM
HOKa3aTeseM, BBITIOJTHEHUE MPUKUAKA

SHA4YCHUS CTCIICHU, CDABHCHUC CTEICHEH.
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[IpeoOpazoBanre YHCIOBBIX M OYKBEHHBIX
BBIPQXCHHH, COJEPIKAIIMX CTETICHU, TPHUMECHSISI
CBOIiCTBA. Pemenue MOKa3aTeIbHbBIX
ypaBHeHUN. O3HAKOMJIEHUE C TMPUMEHEHHEM
KOpPHEM W CTeNeHed Tpu  BBIYUCICHUH
CpPEHUX, JEJIEHUU OTpe3Ka B «30JI0TOM
ceueHUn». PerieHune nNpuKIagHBIX 3a7ad Ha
CJIOKHBIE TIPOLIEHTHI

IIpeoOpa3oBanme ajredpanveckux
BbIPAKEHH I

BrimonnHeHne mpeoOpa3oBaHUl  BBIPAKCHHH,
npuMeHeHne  (GopMyia,  CBSI3aHHBIX  CO
CBOIiCTBaMH  CTeleHeW U JIOrapu(MoB.
Omnpenenenne 006JacTH AOMYCTUMBIX 3HAUEHUN
norapumMuueckoro BbelpaxkeHus. PemeHue
norapu(MUYECKUX ypaBHEHUH

OCHOBbBI TPUTTOHOMETPHUU

OcHoOBHBIE IOHATHUSHA

W3ydyeHue paauaHHOTO MeETOJa HM3MEPEHUs
YIJIOB BpallleHUsT U UX CBSA3U C TpajyCHOM
Mepoi. M3o0paxeHue yrioB BpallleHUs Ha
OKpPY)KHOCTH, COOTHECEHHE BEJIUYMHBI Yrja C
€ro  pacnojiokeHueM.  DPopMyIHpOBaHHE
OIpe/ielIeHu TPUTOHOMETPUYECKUX (DYHKIHI
JUld  yIJIOB IIOBOPOTa M OCTPBIX  YIJIOB
HIPSMOYTOJIBHOTO TPEYrojbHUKa U 00bsICHEHUE
UX B3aHMOCBSI3H.

OcHOBHbIE TPUTOHOMETPHYECKHE
TOXKIECTBA

[IpuMeHeHre OCHOBHBIX TPUTOHOMETPUUYECKUX
TOXKACCTB  JUISI  BBIYUCIICHHUS  3HAYCHUU
TPUTOHOMETPUYECKUX (DYHKIUN MO OJHOU U3
HUX.

IIpeoOpa3oBanus mpocremmx
TPUTOHOMETPUYECKUX BHIPAKEHU N

N3yuenne OCHOBHBIX bopmyn
Tpuronomerpuu: (bopMyIbl CIIOKEHMS,
yZIBOEHHUS, npeoOpa3oBaHus CYMMBI
TPUTOHOMETPUYECKHUX GyHKIMI B

MPOU3BEJICHUE U TPOU3BEJICHUS B CyMMYy H
MPUMEHEHUE TIPU BBIYHCICHUM 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPKEHUS u
YIPOIIEHUS €TO0.

O3HakOMJIEHME CO CBOMCTBAaMU CHUMMETPHUU
TOYCK Ha CAUHUYIHOMN

OKPY’KHOCTH W TMPUMEHEHHUE HX [UIsl BBIBOJAA
dbopmys IpUBEICHUS

IIpocreiiine TPpUroOHOMETPUYECKHE
YPABHEHUS M HEPABEHCTBA

Pemenue 1o dopmynam "
TPUTOHOMETPUYECKOMY KPYTYy HpOCTEHIINX
TPUTOHOMETPUUECKHUX YPaBHEHUH.

[Ipumenenne oOUIMX METOJOB  pEIICHUS
ypaBHEHHH (IpuBeAECHUWE K JIMHEHHOMY,
KBaJpaTHOMYy,  METOJ  pa3JIOKEHUs  Ha
MHOJKHTEIHM, 3aMEHBbl IIEPEMEHHON) IIpH
pELIEHUN TPUTOHOMETPUYECKUX YpPaBHEHUM.
YMeHHe oTMe4Yarb Ha KpYyre pelleHus
MIPOCTEUIINX TPUTOHOMETPUYECKUX
HEPaBEHCTB

O3HakOMJIEHHME € TIOHATHEM  OOpaTHBIX
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APKCHHYC, aDKKOCHHYC, aPKTAHI€HC YHCIa

TPUTOHOMETPUUECKUX (PYHKIIMA.

Uzyuenue OTpeIeICHU I apKcUHYyca,
apKKOCHHYCA, apKTaHreHca YHCIIa,
dbopMynupoBaHHEe WX, HW300paXeHHE Ha

€IMHUYHOW OKDPY)KHOCTH, IPHUMEHEHHE IIpU
pELICHUU YPaBHEHUN

OYHKIMH, UX CBO

NCTBA U TPA®UKU

@®yukuun. [lonsaTHe 0 HeNMpepPbLIBHOCTH
byHkumnu

O3HakoMJIeHHE C TIOHSATHEM MEPEMEHHOM,
IpUMepaMu 3aBUCUMOCTEH MEXIY
nepeMeHHbIMA. O3HAaKOMJICHHE C MOHSATHEM
rpaguka, OIpEeIeHUEe  MPUHAJIEKHOCTH
Touku rpaduky ¢ynkiuu. OnpexneneHue 1Mo
dopmyne npocreiiniel 3aBUCUMOCTH, BUA €€
rpapuka. Beipakenue 1o Qopmyne O0aHOM
nepeMeHHou uepe3 apyrue. O3HaKOMIIEHUE C
onpezeneHueM QyHKIUM, (HOpMYIHpOBaHHE
ero. Haxoxxnenue o0iacTu omnpeneneHus H
00J1acTH 3HaUYE€HUN QYHKIHMU

CpoiicTBa QyHKIUM.
I'pad¢uueckas uarepnperamus. [Ipumepsl
(pYyHKIMOHAJIBHBIX 3ABUCUMOCTEN B
peajibHBIX MPOoLeccax U ABJCHUSIX

O3HakoMIIEeHHE C puMepamMu
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B PEaIbHBIX
mpoueccax M3 CMEXHBIX — JUCLMILIMH.
O3nakomiieHHE c JI0Ka3aTebHBIMU
pacCyXICHUIMU HEKOTOPBIX CBOIICTB
JUHEHMHOW M KBaapaTMYHOM  (yHKUUH,
IIPOBEJCHUE UCCIIEIOBaHM JMHEWHOH,
KYCOYHO-JTMHEHHON,  JApOOHO-TMHEHHOW U
KBaJpaTUYHOM (YHKUMH, TOCTPOEHUE UX

rpa¢ukoB. [ToctpoeHue u ureHue

rpadukoB pynkuuii. Mccnenoanue GyHKIUH.
CocrapiieHne BHJIOB (QYHKIHA TIO0 JaHHOMY
YCIIOBUIO, PELICHHUE 3a/1a4 Ha SKCTPEMYM.

Oo0paTHble pyHKIMH

Bremonnenne — mpeoOpasoBaHuii  rpaduka
byHKIIMHU
W3ydyenue nmoHATHS oOpaTHOM  (QyHKIUH,

olpesielieHne BHJIAa M TOCTpPOEHHE TIpaduka
o0paTHON (QYHKIIMU, HAXOXKIEHUE €€ 00JIacTH
OIpeCIICHUs " obusacTu 3HAYEHU.
[Ipumenenue  cBOMCTB  (QyHKUMH  TIpH
WCCJIEOBAaHNM YPAaBHEHHUH U PpELICHUM 3aJad
Ha JKcTpeMyM. O3HaKOMJIEHHE C MOHSITHEM
CJIOKHOM (pyHKITMH

CrenenHnble, noKa3are/bHbIE,
Jorapupmuuyeckue 1 TPHrOHOMETPHYECKHUE

Beruucnenne — 3HaueHudd  QyHKOME 10
3HAUYEHUIO apryMeHTa. Onpenenenue
MOJIOKEHUsT TOYKH Ha rpaduke 1o ee

KoopauHaTaM W Haobopor. Mcmomb3oBaHue
CBOMCTB (YHKIIUHA /JII CPAaBHEHHS 3HAYCHHIA

crenneHeit u  jorapudpmoB.  [loctpoenue
rpavKoB CTENEHHBIX U JIOrapu(pMUUYECKUX
¢bynkuuii.  PemeHwe — moka3aTeNbHBIX U

Jorapu(MHUUECKUX YpaBHEHUH U HEPaBEHCTB
10 M3BECTHBIM aropuTMaM. O3HaKOMIIEHHE C
IIOHSATUEM  HENPEPBIBHOW  MEPHOIUYECKOMN
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¢ynkuun. OOpaTHble TPUTOHOMETPHUYECKHE
byHxumn

dbyaKuMH, GopMyIUpOBaHNUE CBOWCTB CHHYCA U
KOCHHYCa, TIOCTPOCHUE HX TPa(HKOB.
O3HakoMJIEeHHE C TOHSATHEM TI'apMOHUYECKUX
KoJIe0aHUH W TpUMEpaMU TapMOHUYECKUX
KosieOaHUH JUIsl  ONMCaHWs IPOLECCOB B
¢bu3uke u Ipyrux odjaacTax 3HAHUS.
O3HakoMJIeHME C TOHATHEM  Pa3pbIBHOM
NEPUOINYECKON (QYHKUIMHU, (OPMYIHpOBAHHE
CBOWCTB TAaHI'€HCAa M KOTAHI'€HCA, ITOCTPOEHUE
UX IrpauKOB.

[Ipumenenue CBOWCTB byHKIMH IS
CpaBHEHHsS 3HAUYEHUH TPUTOHOMETPUUECKUX
GyHKUMH, peleHus TPUTOHOMETPUYECKUX
ypaBHeHwuid. [loctpoenue rpadukoB oOpaTHBIX
TPUTOHOMETPUUYECKUX GbyHKUIUH u
ompejelieHue 1o rpaukaM HMX CBOICTB.
Beinonuenue npeobpa3zoBaHus rpaguKoB

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITocienoBaTeILHOCTH

O3HakoMJIeHME C  TOHSATHEM  YMCJIOBOM
HIOCJIEZI0BATENBHOCTH, COCO0aMU ee 3alaHMus,
BBIYHCIICHUSIMU €€ YJICHOB.

OsHakomJIieHME C  TOHATHEM  Ipenena
nocienoBarenbHOCTH.  O3HaKoOMIIEHHE — C
BBIYUCIICHHEM CYMMBI OECKOHEYHOT0
YHUCIIOBOTO psAJa HAa TPHMEPE BBIYMCICHUS
CYMMBI OECKOHEYHO yObIBaromiei
reoMeTpuYecKoil porpeccuu. Perienue 3agay
Ha IpUMeHeHne (popMyIbl CyMMBI OECKOHEYHO
yOBIBaroIell reOMETPUYECKON MPOrpeccHu

HpOI/I3BOIIHaﬂ " €€ IPUMECHCHHE

O3HakOMJIEHME C TIOHSTHEM IPOU3BOJHOM.
N3yuenne u dopmynupoBaHue ee
MEXaHUYECKOTO M Te€OMETPHUUYECKOIro CMbICa,
U3Yy4EHUE anropuTMa BBIUNCIICHHUS
MIPOM3BOJHOM HAa TNPHUMEpPE  BBIYHUCICHUSA
MI'HOBEHHOMN CKOPOCTH U YIJI0BOTO
koap¢unmenta kacarenbHoil. CocraBieHHe
ypaBHEHMsI KacaTeJbHOM B oOIIeM BHJE.

VYcBoenne  mpaBui  nuddepeHIupoBaHus,
TaOIULIBI IIPOM3BOJHBIX JJIEMEHTAPHBIX
byHKIHH, IIPUMEHEHHE JUTS

muddepeHpoBaHUs (YHKIIHMMA, COCTABICHUS
ypaBHEHUs KacarenbHOU. M3ydyeHne TeopeM o
CBSI3M CBOMCTB (YHKIMH M HPOU3BOTHOMH,
dopmynmupoBka ux. I[IpoBeneHre ¢ MOMOIIBIO
IIPOU3BOIHOM WCCIICJIOBAHUS ¢byHKIUY,
3alaHHON  (OPMYJION. YCTaHOBJICHHUE CBS3H
CBOMCTB (YHKIMHM ¥ TPOU3BOJHOM TO UX
rpadukam.

[IpumeHeHne TPOU3BOMHOW [UIA  pelICHHS
3aJjad  Ha  HaxOXJIEHHEe  HauOOIBIIEro,
HAUMEHBIIETO 3HAUYEHUS U Ha HAXOXICHHE
IKCTpEMyMa
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IlepBooGpa3nasn
U HHTerpaJ

O3HaKkOMJICHHE C TMOHATHEM WHTErpaia W
epBOOOPA3HOA. N3zyuyenue paBuia
BBIUUCIICHHS  [IEPBOOOPA3HOM M TCOPEMBI
Hprorona—JleiiOnuma. Pemenne 3amau  Ha
CBSA3b IMEPBOOOPA3HON M €€ MPOM3BOIHOM,
BBIUUCIICHHE T[EPBOOOpAa3HOM Ui  JaHHOM
byukuuu. PemicHue 3amad Ha MPHUMEHEHHE
HHTeIpaHa JJIA BBIYHUCJICHUSA (I)I/I3I/I‘-IGCKI/IX
BEJIMYHUH U IUIONIAEH

YPABHEHUA U

HEPABEHCTBA

YpaBHeHHus U CHCTeMbI YPABHEHU
HepaBeHncTBa 1 cCTeMBbI HEPABEHCTB €
ABYMS IlepeMEHHbIMHU

O3HaKOMJIEHME € IPOCTEHILINMHU CBEJCHUSIMH O
KOPHSIX anreOpanyecKux YpaBHEHUH,
MNOHATHAMM  MCCIEAOBAHHUA YPABHCHUM W
cucreM  ypaBHeHHMH. M3yduenue  Teopum
PaBHOCHIIBHOCTH YpaBHEHUN u ee
npuMeHeHus. lloBTopeHue 3ammcu peleHus
CTaHJapPTHBIX YPaBHEHUH, IIPUEMOB
1peoOpa3oBaHus ypaBHEHUH ISl CBEICHUS K

CTaHIapTHOMY YPaBHEHHUIO. Pemenue
palMOHAIbHBIX, MPPALMOHAIIBHBIX,
[IOKA3aTeNbHBIX M TPUTOHOMETPUYECKUX
YPaBHEHUU U CUCTEM.

Hcnonb3oBaHue  CBOWCTB M IpaduKoB
GyHKIUI JU1SL peleHus YpaBHEHUH.

IToBTOpEHHE OCHOBHBIX IPUEMOB PELICHMUS
cucreM. Pemenne ypaBHEeHU ¢ IPUMEHEHUEM
BCEX IPHEMOB (pa3oKeHUs Ha MHOXKUTEIH,
BBEJICHUS] HOBBIX HEU3BECTHBIX, IOJICTAHOBKH,
rpauuecKoro MeToja).

Pemenne cucrteM ypaBHEHMH C NPUMEHEHHEM
Pas3INYHBIX CIIOCOOOB.

O3HakoMJIeHME C  OOMMMM  BOINPOCAMHU
pEIIEHNsT HEpPaBEHCTB W  HUCIOJIb30BaHUE
CBOMCTB U rpaukoB (QYHKIUN MpU pEUICHUH
HEPABEHCTB.

Pemennie HepaBeHCTB U CHUCTEM HEPABEHCTB C
PUMEHEHHEM Pa3IMYHBIX CIIOCOOOB.
[IpumeHeHre MaTeMaTUYECKUX METOOB JUIs
pellIeHns  COJEp)KaTelbHBIX  3aJady W3
pa3aMyYHbIX oO0JiacTell HayKu U TPAKTHKU.
HHuTepnipeTupoBaHUe pPE3ylIbTaTOB C YYETOM
peaNbHBIX OTPAaHUYEHUN

3JEMEHTHI KOMBUHATOPUKH, TEOPUU BEPOATHOCTENU U CTATUCTUKH

OcHOBHBIE IOHATHS KOMOMHATOPUKH

N3yuenne mpaBmwia  KOMOWHATOPUKH |
IPUMEHEHHE TpPHU PELICHUMH KOMOMHATOPHBIX
3amad. Pemenue KOMOWHATOPHBIX — 3a71ad
METO0M nepedopa U Mo MPABUIY YMHOKEHHS.
O3HaKOMJIEHHE C TTOHATHUSAMU KOMOMHATOPHUKU:
pa3MelICHUSIMH, COUYETaHMSIMH,
nepecTaHOBKaMu MW GopMylaMu s UX
BBIUHCIICHUSL.

OObsicHeHUEe U TpuUMeHeHHe GopMyn as
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BBIYHCIICHUA pasMemeHHﬁ, NEpECTAaHOBOK U

COYETaHUU npu peleHnu 3a7ad4.
Osznakomienne ¢ OuHomoM HeioToHa u
TPEyroJbHUKOM [Tackass. Pewenne

IMPaKTHUYECKUX 3aJa4 C  HCIOIb30BAHUEM
NOHATUI U IPAaBUI KOMOMHATOPUKHU

JJIeMeHThI TEOPHH BEPOSITHOCTEH

W3ydyeHue  KJIAaCCMYECKOTO  OMpeleiIeHHUS
BEPOSITHOCTH, CBOMCTB BEPOSITHOCTH, TEOPEMBI
0 CcyMMme BeposTHOcTed. PaccMmorpenue
MIPUMEPOB BBIYUCIICHUS BEpPOSITHOCTEH.
Pemenue 3amau Ha BHIYMCIICHHE BEPOATHOCTEH
COOBITHIA

IIpeacraBienne JaHHBIX (TA0JAMLBI,
AuarpamMmsol, rpadpukn)

O3HakOMJIEHHE C TPECTABICHUEM YHUCIOBBIX
JIAHHBIX U UX XapaKTePUCTUKAMHU.
Pemenne mpakTuyeckux 3aaad Ha oOpabOTKY

YU CIIOBBIX JIaHHBIX, BBIYVCIICHUE Ux
XapaKTEPUCTUK
I'EOMETPUA

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

DopMyIMpOBKa U NPUBEACHHUE JOKA3aTEIbCTB
IIPU3HAKOB B3aMMHOI'O PACIIOJIOKEHUS MPSMBIX
U IUIOCKOCTEH. Pacnio3HaBaHMe Ha yepTexax U
MOJCIIAX Pa3iIWYHBIX CIIy4aeB B3aWMHOI'O
pacrojoXKeHUus: IOpsSMbIX M INIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXKICHUM.
DopMyIMpOBaHUE ONPEIEICHNUN, IIPU3HAKOB U
CBOMCTB IapaJUICIbHBIX U NEPIEHANKYIIAPHBIX
IUIOCKOCTEH, IBYTPaHHbBIX U TMHEUHBIX

yIJIOB.  BpIonHEHHWE IOCTPOECHMS  YIJIOB
MEXIY MpPSAMBIMH, IpPSMOH MU IUIOCKOCTBIO,
MEXIYy IUIOCKOCTSAMH [0 ONUCAaHUIO W
pacro3HaBaHUE UX Ha MOJACIIAX.

IIpumeHeHne IIPU3HAKOB u CBOMCTB
pacIoJIOKEHUSI MPSAMBIX U IUIOCKOCTEH IIpH
peueHny 3aaa4. M3o0paxeHne Ha pUCyHKax U
KOHCTPYHpPOBaHUE Ha MOZEIIAX
MEPIEHAUKYJISIPOB U HAKIOHHBIX K IIJIOCKOCTH,
NPSAMBIX, NapaJlIeNbHBIX IUIOCKOCTEH, YIJIOB
MEX1y MPSIMOH U MJIOCKOCTBIO U 00OCHOBaHHE
nocTpoeHus. Pemienue 3aga4 Ha BBIYKMCIICHHE
reoMeTpuyeckux  BeauuuH.  OmnuchiBaHHe
pacCTOsiHUS OT TOYKM JO IUIOCKOCTH, OT
MPSAMON A0 IJIOCKOCTH, MEXKIY IUIOCKOCTSIMH,
MEXY CKPELIUBAIOIIUMUCA NIPSIMbBIMU,

MEXAy  NpPOU3BOJIBHBIMH  (QUTypaMH B

MMPOCTPAHCTBC. (DOpMy.HI/IpOBaHI/IC n
JOKa3bIBaHUC OCHOBHBIX TEOpEM 0
pacCToOAIHUAX (Teop cM CYHICCTBOBAHNA,

cBoiicTBa). M3o00pakeHHe Ha dUYepTexax W
MOJIETISIX PacCTOSHUS U 00OCHOBAaHUE

CBOUX CYXKJICHUM. Omnpenenenue u
BBIUHCJICHHE PACCTOSHUNM B TMPOCTPAHCTBE.
[Tpumenenue GopMyn U T€OpeM IUIAHUMETPHH
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st pemieHus  3agad.  O3HakomuleHHE €
MOHATUEM IapAJUIECIIBHOIO IIPOECKTUPOBAHUS U
ero cporicrBaMu. @OpMyIMpPOBAHUE TEOPEMBI O
iomanu OpPTOTrOHAIBHOM IIPOEKLUN
MHOroyrojapHuka. lIpuMeHnenue teopum i
000CHOBaHMS OCTPOCHUN U BHIYUCICHUH.

ApryMEHTUpOBAaHUE CBOHMX CYXACHHH O
B3aUMHOM PaCIIOJIOKEHUN IIPOCTPAHCTBEHHBIX

¢duryp

MHOrorpaHHuKHa

OnucaHue W XapaKTepUCTHUKA Pa3IMYHBIX
BHUJIOB MHOIOTPaHHUKOB, IIEPEYUCICHHE HX
DIIEMEHTOB U CBOHCTB.  M300pakeHue
MHOT'OIPAHHUKOB M BBIIIOJIHEHUE IMOCTPOCHHUS
Ha M300paKEHUSIX u MOJIETISAX
MHOTOIPAaHHUKOB. BbIunClieHHEe  JIMHEWHBIX
AJIEMEHTOB U YIJIOB B IIPOCTPAHCTBEHHBIX
KOH(pUTYypalusax, apryMEHTUPOBAaHHUE CBOUX
Cy)KJIeHU. XapakTEepUCTHUKAa U HU300pakeHHE
ceyeHwusl, pa3BepTKU MHOI'OTPaHHUKOB,
BBIYMCIICHHUE TUIOIIAICH TOBEPXHOCTEM.
[Toctpoenue mpocTelmux ceueHuil Kyoa,
npu3Mbl, nupamuabl. [Ipumenenue ¢GakToB u
CBEJICHUN U3 IUIaHUMeTpuu. O3HAKOMIIEHHE C
BUJAaMU  CUMMETPHMM B  MPOCTPAHCTBE,
dbopMynupoBaHUE OMNpPENIEICHU H CBOMCTB.
XapakTepucThuKa CUHMMETPUM TEJ BpalICHUS U
MHOTOIrpaHHUKOB.  [IpumeHeHune  CBOMCTB
CUMMETPHUU npu peneHun 3a/1a4.
Hcnonk3oBaHrue MpuOOPETEHHBIX 3HAHUM IS
HCCIIE0BAHUS M MOJIEIMPOBAHUS HECIOKHBIX
3az1ay. N3o06paxenue OCHOBHBIX
MHOTOTPAHHUKOB M BBINIOJIHEHUE PUCYHKOB 10
YCIIOBHSIM 3a]1a4

TeJsia 1 MOBEPXHOCTH BpalleHUA

O3HakOMJIEHME C BUJaMHM TeJ BpalICHMUS,
dbopMynUpoOBaHNE UX ONMPEIEICHUN 1 CBOMCTB.
dopMynHpOBaHUE TEOPEM O CEUCHHUM Iapa
IJIOCKOCTBIO M IUIOCKOCTH, KAacaTelbHOW K
chepe. XapakTepuCTHKa U H300paKeHUE TEI
BpallleHUs, UX Pa3BEpPTKH, ceueHus. PemieHue
3a/lady Ha TOCTPOEHUE CEUYCHUM, BBIYHCIICHUE
JUIMH,  pPAacCTOSIHUW,  YIJIOB, IJIoMAaAeH.
[IpoBeneHne MOKa3aTENBHBIX PACCYKICHUMA
P PEILICHUH 3a/1au.

[IpuMeHeHHe  CBOMCTB  CUMMETPUM  INIPH
pelieHuy  3aJad  HAa  Tela  BpallleHWs,
KoMOuHaimio Teil. M300pakeHre OCHOBHBIX
KPYIJIbIX T€I M BBINOJHEHUE PHUCYHKAa IO
YCJIOBHIO 33J1a4l

O3HakOMJIEHHE C TMOHATUSAMH IUIOIIAOA U
00beMa, aKCHOMaMH U CBOMCTBaMH.

Pemrenne 3amad Ha BBIYHCIECHHE ILIOLIAAEH
IUIOCKHX dburyp c IIPUMEHEHUEM
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HN3mepenus B reoMeTpun

COOTBEeTCTBYIOIIMX (GopMyal u (HaKTOoB U3
[JIAHUMETPUU. N3yuenne TEOpEM 0
BBIUHCICHUH O0OBEMOB IPOCTPAHCTBEHHBIX
TeJ, pelIeHne 3a7ad Ha MpUMEHeHue (HopmyI
BbIUKCIIeHUs] 00beMoB. U3yduenue dhopmyn ass
BBIYMCIICHUSA 101 1e MMOBEPXHOCTEU
MHOTOTPaHHUKOB U T€JI BpalleHHUS.
Os3HakoMJIEHHE C METOA0OM BBIYUCIICHUSA
wiomaad MNoBepxHocTH cdeprl. Pemenue
3aJ]a4 Ha BBIYMCIICHUE TUIOLIA/ICH TTOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TeJ

KoopauHatbl 1 BEeKTOPBI

O3HakomMJIeHME  C  TOHSATHEM  BEKTOpA.
N3ydenue nexapToBOil CUCTEMBI KOOPJIUHAT B
MPOCTPAHCTBE, IOCTPOEHUE II0 3aJaHHBIM
KOOpJMHATaM TOYEK H IUIOCKOCTEH,
HAaXO0XJEHUE KoopauHAT Toyek Haxoxnenue
YpaBHEHUU OKPYXHOCTH, c(ephl, MIOCKOCTH.
Brrunciienne paccTosiHA MEXAY TOUKAMMU.

N3yuenue CBOICTB BEKTOPHBIX BEJIMYMH,
MPaBWJI PA3JIOKEHUS BEKTOPOB B TPEXMEPHOM

IIPOCTPAHCTBE, [IpaBUI HaxO0XJECHUs
KOOPJHMHAT BEKTOpa B IIPOCTPAHCTBE, MPABHUII
JNEeNCTBUN c BEKTOpaMH, 3a1aHHBIMU

KoopauHatamu. IIpuMeHeHune Teopuu IHpH
pelicHUH 3a7ad Ha JEHUCTBHSI C BEKTOpaMHU.
W3zyuenue CKaJISIPHOTO MIPOU3BEICHUS
BEKTOPOB, BEKTOPHOI'O YPABHEHUS NPSMOU H
wiockocTu.  [IpuMeHeHWe  Teopuu  TIpH
pelieHnr 3a7ad Ha JEHCTBUS C BEKTOpaMH,
KOOp)IHHElTHBIfI METOH, MPUMCHCHUC

BEKTOPOB JUIsI BBIYMCIICHUS BEIHUYHUH YIJIOB U
PacCTOSTHUM. O3HakomIIeHHE c
JIOKA3aTeNbCTBAMH TEOPEM CTEPEOMETPUU O
B3aNMHOM PAaCIIOJIOXKCHUHA MMPAMBIX u
TJIOCKOCTEH ¢ MCMOJIb30BAaHUEM BEKTOPOB
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8. VAEBHO-METOJNYECKOE 1 MATEPMAJILHO-TEXHUYECKOE
OBECIEYEHUE PABOYE MPOTPAMMBI YUEBHOW
TV CHUILIAHBI OV1.04. (MATEMATHKA»

st ocBoeHust paboueid mporpammbl yueOHo# aucuumuiuabl OV, 04.
«Marematuka» B TEXHUKyME UMeeTCsl yueOHbI kabuHeT «MaTeMaTrkay.

[lomenmienne  kabuHera  COOTBETCTBYET  TpeOoBaHusiM  CaHUTapHO-
anuAeMUoIoTHYeckuX npaBwil U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) m
OCHAILIEHO THUIIOBBIM OOOpPYJOBAHHEM, YKa3aHHBIM B HACTOSIIMX TPEeOOBaHUSX, B
TOM 4YHUCII€ CHEIHATU3UPOBAHHON Y4eOHON MeOenbi0 M cpencTBaMu OOydeHUs,
JOCTAaTOYHBIMH Ui BBIIOJHEHUS TpPEOOBAaHMM K YPOBHIO  IOATOTOBKHU
O0yJaroITIXCsl.

B cocraB yueOHO-METOAMUECKOTO U MaTepUaIbHO-TEXHUYECKOTO 00eCIIeUeHUs
nporpaMmbl yueoHou nucruiinabl OY 1. 04. «MaTeMmaTtrka» BXOIAT:

1. MHOTO(YHKIIMOHAIBbHBIN KOMILUIEKC MTPENogaBaTeis;

2. HarJSJIHbIE MOCOOUs: KOMIUIEKTHl M3 38 yueOHbIx TaOmui, 11 ydeOHBIX
CTEH/IOB;

3. uHGOPMaIMOHHO-KOMMYHUKAIIMOHHBIE CPENICTBA;

4. 5KpaHHO-3BYKOBBIE IOCOOUS;

5. KOMIUIEKT TEXHHYECKOW JTOKYMEHTAllUH, B TOM YHCJIE [TaclopTa Ha CPeIcTBa
OoOy4eHHMsI, HHCTPYKIMHU MO X UCIIOJIb30BAHUIO U TEXHUKE O€30I1aCHOCTH;

6. OnbIMoTEeUHbIN HOHA.

B 6ubnnoTeunslii GoHT BXOAAT YUEOHUKH, Y4EOHO-METOANUYECKUE KOMIUIEKTHI
(VMK), olGecneuuBaroiiue OCBOCHUE UHMESPUPOBAHHOU YUEOHOW TUCHUILIMHBI
ov/Jd. 04. «Maremarnka», pEKOMEHIOBAHHBIE WA JONYIICHHBIE IS
UCITOJIb30BAHUS B TEXHUKYME.
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9. OCHOBHBIE NHCTOYHUKHU U JINTEPATYPA

s cmyoenmos

. bammako M.M. Marematuka: yueOHUK IS CTYI. YIPEKIACHUM cpel. mpod.
obpazoBanus. — M., 2015.

. bammakoB ~ M.M.  Marematuka.  COOpHUK  3amad  NPOPUILHOU
HaIpaBJICHHOCTU: yuel. mocobue s CTyd. YUYpeXIeHU cpea. mpod.
obpazoBanus. — M., 2015.

. bamvakor M.M. Maremaruka. 3amayauk: yde0. TOcoOME i CTY/I.
yapexaeHuit cpen. npod. oopazoBanms. — M., 2015.

s npenooasamerneti

. @enepanpHblii 3akoH OT 29.12.2012 Ne 273-®3 «0O06 oOpa3zoBaHuu B
Poccniickoin @enepannm.
. IIpuka3z MunucrepctBa obpazoBanus u Hayku PD ot 17.05.2012 No 413
«O0 yTtBepxaAeHUN (GeaepalIbHOTO TOCYJAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa cpeaHero (IoJHOro) o0Iero 0opa3oBaHus».
. IIpuka3z MunucrepctBa oOpazoBanus U Hayku PD ot 29.12.2014 No 1645
«O BHecenun usMmeHeHuil B [lpuka3 MunucrepcTBa 00pa3oBaHusl U HAyKU
Poccniickoit @enepanuu ot 17.05.2012
. Noe 413 «O6  yTBepxkIaeHMM  (PeAepallbHOTO  TOCYJIapCTBEHHOTO
00pa3oBaTEIBLHOIO CTAHAAPTA CPEHETO (TI0JIHOT0) OOIIEro 00pa3oBaHUSM.
. [Iucemo JlemaprameHTa rocyJapCTBEHHOM MOJUTUKHU B cdepe MOATOTOBKHU
pabouux kaapoB u JAIIO Munucrepctsa oOpa3zoBaHus U Hayku PD ot
29.05.2014 No 32499 «PexoMeHanMM 1O OpPTaHW3AIUN TOTYUCHHS
cpeaHero oOIero oopa3oBaHMs B Tpejeiax OCBOCHHUS 00pa30oBaTENIbHBIX
IPOrpaMM CpeHero mpodecCHOHATLHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
obOmero  oOpazoBaHusi ¢  yderom  TpeOoBaHuii  (pemepaabHBIX
rocyJapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB U MOTy4aeMoi podeccun
WIH CTICIIMAIBHOCTHU CPEIHETO MPOoheCCHOHATBHOTO 00pa30BaHU.
. bammakor M.M. MaremaTuka: yaeOHUK I CTY/I. YIPEKICHHUHN cpe. mpod.
obpazoBanus. — M., 2015.
. bammMaxos M.M. MaTtemaTtuka: KH. JiJIsl TpenolaBaTelis: METOI. Tocooue. —
M., 2015

JlonosHuTEILHAA JIUTEPATYpPA

. bawmarose M. M. Marematuka. D1NeKTPOHHbBIN yue0.-METO/I. KOMIUIEKC IS
CTy. YUpexaeHul cpea. npod. oopazoBanus. — M., 2015.
. bammakor M.M. MaremaTuka: yueOHUK IJIsI CTY/l. YUPEKICHUM cpe. nmpod.
obpazoBanus. — M., 2013.
. bamvako M.U. Marematuka. Coopuuk 3amau AtanacsH JI.C., Byty3os
B.®., Kagommes C.b. u gp. Maremaruka: anrebpa u Havaia
MareMatuueckoro a”aimsa. [eomerpusi. ['eomerpus (6GazoBbii U
yray6nennsiit yposan). 10—11 knmacesl. — M., 2014.
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. Kommoropo A.H., A6pamoB A.M., Hymnaunein FO.II. u ap. Anrebpa u
Hayaja aHaiauza: Yueo. g 10-11 xiu. - M., 2014.

. I'puropeeB C.I'., MBonruna C.B. Marematuka : yd4eOHHUK JUIsl CTY/I.
o0OpazoBart. yupexaeHui cpes. mpod. oopazoBanus. — M., 2014.

. boromonor H.B., Camoiinenko II.M. Marematuka: yue6nuk ais CI1O —
M. : U3narensctBo FOpaiit, 2018

. TpoHIIbHON HAIIPABICHHOCTH: Y4ue0. MOCOOUe ISl CTYA. YUPEKICHUMN Cpell.
npod. odpazosanus. — M., 2013.

. bamvakor M.M. Maremaruka. 3amayauk: yde0. TocoOMe i CTY/I.
yupexaeHuil cpell. npod. oopazosanus. — M., 2013.

UHTEPHET-PECYPChbI

. www.fcior.edu.ru (MuadopManoHHble, TPEHUPOBOUHBIE M KOHTPOJIHHBIC
MaTepHaIbl).

. www.school-collection.edu.ru (Enunas KOJUICKIINHU 1 (PpoBHIX
00pa3oBaTeNbHBIX PECYPCOB).

http://www.math.ru Marepuansl no marematuke B EquHON KoJeKIuu
1 poBBIX 00pa30BaTEIBLHBIX PECYPCOB

. http://www.bymath.net I"azera «Marematuka» M3garensckoro poma
«IlepBoe ceHTIOps»

. http://eqworld.ipmnet.ru Hayuyno-nonysnspHsiii puznko-maTeMaTuuecKu
KypHas «KBaHT»

. http://wwwkvant.info http://kvant.mccme.ru OOpa3zoBaTenbHbII
MaTeMaTu4eckui cant Exponenta.ru

. http://www.olimpiada.ru MaremaTudeckue OJUMITHAIbI M OJMMITHAIHBIC
3a/1auu
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