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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o011eo6pazoBaTeIbHON y4eOHOi muctumnHaQy /.04
MarteMaTuKanpeaHa3HauCHa IS W3Y4YEHUS MAaTeMaTHKH B MPOheCcCHOHATBHBIX
00pa30BaTeNbHBIX OPTaHU3ALMAX, PEATH3YIOIIMX O00pa30BaTEIbHYIO IPOrpaMMy
cpenHero oOmiero oOpa3oBaHHUs B IpejaeiaXx OCBOCHHS MPOrpaMMbl MOJATOTOBKH
CHELHUATNCTOB CPEJHErO 3B€Ha Ha 0a3€ OCHOBHOI'O 00IEro 00pa3oBaHUsl.
[Iporpamma pa3pabotana Ha ocHoBe TpeboBanuii PI'OC cpennero oOiero
o0pa3oBaHusl, MPEIBABISEMBIX K CTPYKTYpPE, COJIEPKAHUIO U PE3yJIbTaTaM OCBOCHHUSI
yaeOHoi qucuurummael OY /1. 04 MaTtemaTukaB cOOTBETCTBUU ¢ PexoMeHmanusMu
[0 OpraHu3aly MOJYyYEHUs CPEAHEro oOIIero o0pa3oBaHus B MPEeIax OCBOCHHUS
o0pa3oBaTeNbHbIX MPOrpaMM CpelIHEro NmpodeccruoHaabHOro 00pa3oBaHusl Ha 0ase
OCHOBHOro  obOmiero  oOpaszoBanusi, ¢ yderoM [IpumMepHOil  OCHOBHOI
o0pa3oBaTenbHON MpOrpaMMbl  CpeaHero oOmiero o0Opa3oBaHMs, OJ0OpPEHHOM
penieHueM (peaepasbHOro  y4eOHO-METOAMYECKOr0 OOBEIMHEHHSI M0 OO0IeMy
o0OpazoBaHuio (MpoTokoi oT 28 utoHs 2016 r. Ne 2/16-3)

Conepxkanue mporpammbl  ydeOHOM  auciumiuael  OY .04 MaremaTuka
HaIIpaBJIEHO HA JOCTH)KEHHE CIEAYIOIIMNX Lesei:

— obOecnieuenue  CHOPMUPOBAHHOCTH  NPEACTABICHUA O  COLMAJIBHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHUX (DaKTOpaxX CTAHOBIICHUS MAaTEMAaTUKHU;

— obecrieyeHre CcHOPMHUPOBAHHOCTH JIOTUYECKOTO, AITOPUTMHUYECKOIO U
MaTEMaTUYECKOTO MBIILICHHUS;

— obecnieyeHne chOPMUPOBAHHOCTH YMEHUN MPUMEHSATH TOJyUYCHHBIC 3HAHUS
TIPY PEIICHUH PA3TMIHbBIX 3a1a9;

— o0ecnedyeHue cHOPMUPOBAHHOCTU MPEJICTABICHUN O MaTeMaTUKE KaK 4acTH
OOIIEYeIOBEYECKOM  KYJbTYpbl,  YHHBEPCAIBHOM  SI3bIK€  HAYKH,
MO3BOJISIONIEM OMMCHIBATH M U3y4aTh PEAIbHBIC MTPOIIECCHI U SIBJICHUS.

— B nmporpammy BKJIIOYEHO colep:kaHUE, HAMpaBiIeHHOE Ha (popMupoBaHHUE y
o0yJaromuxcss KOMIETSHIINA, HEOOXOAUMBIX JJII KAYeCTBEHHOTO OCBOCHHS
[IIICC3 Ha 6a3e OCHOBHOTO 0011ero 00pa30BaHUs C MOJYYEHUEM CPEIHETO
o011iero oOpa3oBaHusl.

[Ipu peanuzauuu cojaepkaHus 001Ie00pa3oBaTEIbHON YUEOHON JIUCIUIIIMHBI
OY .04 MaremaTrukas npenenax ocsoeHus [HIICC3Texnuyeckoro npopuiis Ha
0aze OCHOBHOTO oOmIero oOpa3oBaHUS C TMOJYYCHUEM CPEIHEr0 OOIIero
oOpa3zoBaHMsIMaKCUMaJIbHAs y4yeOHas Harpy3ka OO0y4aromierocsi COCTaBIISET —
351uaca, B TOM umcJe:

—00s13aTeIbHON ayAUTOPHOM yueOHON Harpy3ku oOyyvaromierocss —2344acos;
—CaMOCTOSITEeNIbHOM paboThl 0Oyuaromerocs — 117 yacos.



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILJIUHBI
OY1.04 MATEMATHUKA

Matematuka sBiseTcss (GyHIAMEHTAIBHOW 001Ie00pa30BaTEIbHON TUCIIUTTHHOM
CO CJOXMBIIUMCSI YCTOMUMBBIM COIEpKaHUEM M OOIMMHU TPEeOOBAHUSIMU K
MOJATOTOBKE 00YYaIOIINXCS.
[Tpu OCBOCHUU CIIELIUAIIBHOCTEN CIIO TEXHUYECKOTO npoduis
npodeccroHanbHOTO 00pa30BaHUsl MaTeMaTUKa M3ydaeTcsi OoJiee yriyOJeHHO, Kak
npoduiibHass y4yeOHas AMCHMIUIMHA, YYMUTHIBAIONIAS CHEU(PUKY OCBaWBAEMBIX
CIICIIMAJILHOCTEH.
OT0 BbIpakaeTcs B CoOJlepKaHUM OOYyYEHHs, KOJIMYECTBE YacOB, BBIACISIEMBIX Ha
U3Y4YEHHUE OT/ACNIbHBIX TEM MPOTPAMMBbI, INIyOMHE UX OCBOEHUS CTYJEHTaMHU, 00beMe
U XapakTepe MpaKTUYECKUX 3aHITHM, BHUJAAX BHEAYIUTOPHON CamMOCTOSATEIbHON
paboThI CTYJIEHTOB.
OOmue 1uenu HW3y4YeHUs] MATEMATHKUA TPATUIIMOHHO PEATU3YIOTCSI B UEThIpEX
HaIpaBJICHUSX:
—  o0miee nmpeacTaBieHre 00 UACSIX U METOAaX MAaTEMAaTHKH;
—  HHTEJUICKTYaJIbHOE Pa3BUTHUE;
—  OBJIaJICHHE HEOOXOAUMBIMH KOHKPETHBIMUA 3HAHUSIMU U YMEHUSIMU;
—  BOCHHUTATEIbHOE BO3/ICHCTBHUE.
[Ipodunuzanus ueneil MaTeMaTHYECKOro OOpa30BaHMs OTpa)X)aeTcs Ha BBIOOpE
MPUOPUTETOB B OpraHu3aluu ydeOHOW JedaTeNbHOCTH oOywarommxcs. s
TEXHUYECKOTO, COLMAIbHO-3KOHOMHYECKOro mpoduiet  mpodeccuoHanIbHOro
oOpa3oBaHUsI BBIOOp IIeJ€d CMeENIaeTcss B MparMaTUueCKOM HalpaBJICHUU,
npeAyCMaTPUBAIOIIEM YCUIICHHE U PACIIMPEHUE MPUKIATHOTO XapaKTepa U3y4YeHUs
MaTE€MaTUKH, TMPEUMYIECTBEHHOW OpUEHTAllUd Ha aJITOPUTMUYECKUA CTUIIb
MO3HABATEILHON  JesATeNbHOCTH.M3ydeHne  MaremMaTuku  Kak — IpodUIbHON
o0meoOpazoBarenbHONM  y4eOHOW  NUCHMIUIMHBI, YYHUTHIBAIOIIEH  crienuduxy
ocBamBaeMbIX ctygeHTamu cneruanbHoctu CIIO, oOecrieunBaercs:
— BBIOOPOM Pa3TUYHBIX MOJIXO/I0B K BBEJICHUIO OCHOBHBIX MOHSITHH;
— (¢dopMUpPOBAaHHEM  CHUCTEMBI  Y4YEOHBIX  3aJlaHHMii,  O00EeCIeYMBAIOIIUX
3¢ PeKTUBHOE OCYIIECTBICHNE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;
— o0oraieHueM CreKTpa CTUJIeH y4eOHON NeSTeIbHOCTH 3a CUET COTJIACOBAHUS
C BEAYIIUMU JESITEIIbHOCTHBIMHU XapaKTepUCTUKaMH BhIOpaHHOU mpodeccun /
CIEUHUATBHOCTH.
[IpodunbHas cocraBisgomias OTpa)kaeTcsi B TPEOOBAaHUSX K MOATOTOBKE
00yJaromuxcs B 4acCTH:
— oOmeil cucTteMbl 3HAHUM: COACPKATEIbHBIE TPUMEPHI HUCIOIb30BAHUS
MaTeMaTUYECKUX UJIed U METOJIOB B MPOo(ecCHOHaTBLHOMN AeSTeTLHOCTH;
— YMEHHUM: pa3auyue B YpPOBHE TPEOOBAaHUN K CIIOXKHOCTH MPUMEHSIEMBIX
aJITOPUTMOB;
— TMPAKTUYECKOTO HWCIOJB30BAaHUS TPHOOPETCHHBIX 3HAHUNW U YMCHHMA:
WHJVMBUIYaJbHOTO Y4€0HOIO OMbITA B MOCTPOCHUU MaTeMaTHYECKUX MO/IETIEH,
BBITIOJTHEHUH HCCIIEIOBATEIILCKUX ITPOCKTOB.



Takum 00pa3zoM, peanuzaius cofep>kaHus yueOHON TUCHUIIIIMHBI OPUEHTUPYET Ha
OPUOPUTETHYIO POJb  MPOILECCYATbHBIX  XapaKTEPUCTHK y4uyeOHOW  paloTsl,
3aBUCAIMX OT MpoduiIsi TpodecCHOHATHLHOTO 00pa30BaHMs, TOJYYCHHS OIbITa
WCIIOJIb30BAaHUSI MAaTEMaTUKU B COJEPKATEIbHBIX U MPO(ECCHOHANIBHO 3HAYUMBIX
CUTyallusiX IO CpPaBHEHUI0O C (POPMaAIbHO-YPOBHEBBIMU  PE3YyJIbTATUBHBIMU
XapaKTePUCTUKAMH OO0YUCHHS.

Conepxanue yuyeOHON AMCHUIUIMHBI pa3pad0TaHO B COOTBETCTBUU C OCHOBHBIMU
coJiepKaTeIbHBIMU JTMHUSMU 00YUYEHUS] MaTEMaTHKE:

—  anreOpavueckasi JIMHMS, BKIIOUYAIONIAs CUCTEMATH3aIMI0 CBEACHUM O Yuciax;
U3y4YeHUE HOBBIX M 0000IleHHE paHee H3YYCHHBIX orepanuidi (BO3BEICHHUE B
CTENEHb, W3BJICUECHUE KOPHs, JorapupMUpOBaHUE, CHHYC, KOCHUHYC, TaHIEHC,
KOTaHT€HC U OOpaTHbIE K HUM); U3yY€HHE HOBBIX BHJIOB YHCIIOBBIX BBIPAKEHUU U
(GopMys; COBEpIIEHCTBOBAaHHE TMPAKTHUUYECKUX HABBIKOB M  BBIUMCIUTEIHHOU
KyJbTYpbl, pAacUIUpPEHHE U COBEPIICHCTBOBAHME anNreOpanyeckoro ammapara,
chOpPMHUPOBAHHOTO B OCHOBHOW IIKOJE, M €ro TMpPUMEHEHHE K PEIICHUIO
MaTEeMaTHYECKHUX U MPUKIIAJIHBIX 33]1a4;

—  TeopeTUKO-(YyHKIMOHAJIbHAS JIMHUA, BKJIIOYAIONMIAs CHCTEMATH3aIUI0 U
paciiipeHre CBEIEeHUM O (PYHKIMSX, COBEpIICHCTBOBaHME IpaUUyecKUX yMEHUII,
3HaKOMCTBO C OCHOBHBIMM HJI€IMH U METOJaMU MaTEeMaTHYECKOI0 aHajliu3a B
o0beMe, TO3BOJIIOIIEM HCCIEAOBATh dJJIEMEHTapHble (YHKUMHM U pelaTh
npocTeiine reoMeTpudeckue, pU3ndecKue u Apyrue NpuKiIaIHble 3a/1a4H;

— JIMHUS ypaBHEHUW W HEPABEHCTB, OCHOBAHHAs Ha TIOCTPOCHUU U
WCCJICIOBAaHNH MAaTEMaTHYECKUX MOJENEeH, MmepeceKaromasics ¢ anreopandeckon u
TCOPETUKO-PYHKIIMOHANBHON  JIMHUSMHA W BKIIOYAIOMIasi ~ pa3BUTHE U
COBEpIIICHCTBOBAHNE TEXHUKHU aNreOpanvdeckux MpeoOpa3oBaHU MMl PEIICHHUS
YpaBHEHHI, HEPABEHCTB U CHCTeM; (OPMHUPOBAHHE CIIOCOOHOCTH CTPOUTH U
UCCIIEZIOBaTh MPOCTEHIINE MaTeMaTHYEeCKHE MOJEIU NpPU PEIICHUH MPUKIIATHBIX
3a/1a4, 3a71a4 U3 CMEKHBIX U CIEIHAIBHBIX TUCIUTLINH;

—  TeOMeTpH4YecKas JIMHUSA, BKJIIOYAIONAs HArJISIHBIE TPEACTABJICHHUS O
IPOCTPAaHCTBEHHBIX (PUTypax U M3y4yeHUE MX CBOWCTB, (POPMHUPOBAHHE U Pa3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpaXXEHHWsA, pa3BUTHE  CIOCOOOB  T'€OMETPHUUECKHX
M3MEpPEHH, KOOPIMHATHOTO M BEKTOPHOTO METOJIOB JJISl PEIICHUSI MaTEMaTHUECKUX
Y TIPUKJIQIHBIX 33/1a4;

—  croxXacTWdeckas JTMHHS, OCHOBaHHAs Ha Pa3BUTUU KOMOWHATOPHBIX YMEHHIH,
IPEICTaBICHUN O BEPOSITHOCTHO-CTATUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYXKAIOIIETOo
MUpa.

B Tematmdeckom miiaHe mporpamMmbl Y4eOHBIM MaTepHall MpeicTaBieH B (Gopme
YepeayIolIerocs pa3BepThIBaHUS OCHOBHBIX COJEpPKaTENbHbIX JIMHUK (ajire-
Opanueckod,  TEOPeTUKO-(PYHKIIMOHAILHOW,  ypaBHEHHMH W  HEPABEHCTB,
reOMETPUUYECKOM, CTOXAaCTUYECKOM), YTO TO3BOJIIET T'MOKO HCIIOJIb30BAaTh HX
pacrojoKeHUe U B3aMMOCBSI3b, COCTABISATH pabOUYMil KaJeHAapHBIA IJIaH, IO-
pa3HOMy depenyst ydeOHble TeMbl (IJIaBbl Y4YeOHMKA), Y4YWThIBag MPOPUIb
npodeccuoHalbHOT0 00pa3oBaHus, crienpuky ocBanBaemoit cneruanbaoctu CIIO,
riyOuHYy U3y4eHUs] MaTepuaia, ypoBeHb MOATOTOBKH CTYICHTOB 1O MPEIMETY.



N3yuenne obmeoOpa3zoBatenbHOM yueOHOU nucturuinHbl OY .04 MaTtemaTuka
3aBEpIIAeTCS TOJIBEICHUEM UTOTOB B (hOpMe DK3aMEHa B PaMKax MPOMEKYTOUYHON
aTTeCTallMM CTYJIEHTOB B mpouecce ocBoeHus ocHoBHou I[IIICC3 ¢ momydyeHuem
CpemHero o0mero oopa3oBaHusI.

MECTO YUYEBHOM JUCIUTIJINHBI B YYEBHOM ILJIAHE

VYuebnas gucuumimHa OY]/1.04 MartemaTukasBisieTcss y4eOHBIM IIPEAMETOM
oOs3aTenbHOM mpeAMeTHOM obnactu «Martematuka U uHpopmatukay OPIOC
CcpeaHero oo1ero oopa3oBaHus.

VYuebnas nuctumuimHa OY/1.04 MaTtemaTukanszydaercs B 0011eo0pa3oBaTeIbHOM
ke ydeOnoro miuaHa IIIICC3 na 6a3e ocHOBHOro oOrero o0Opa3oBaHHUS C
MOJTY4YE€HHUEM CPEIHEro 00111ero oopa3oBaHusl.

VYuebnas guctuiinaa OY/1.04 MaremaTukaB ydeOHOM IUIaHE BXOJUT B COCTaB
o0mux  0o0meoO0pa3oBaTENbHbIX YYEOHBIX AUCHUIUIMH, (OPMUPYEMBIX U3
o0s3aTenbHbIX NpeaMeTHbIX oomacteid @I'OC cpeanero oOuero o0pa3oBaHus.

PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUTILIUHBI

OcBoeHnue coJiepKaHUs yueOHOMI JTUCIUTUTHHBI Oy 1.04
MaremaTukao0ecrneunBaeT JOCTHKEHNE CTYACHTAMHU CIICTYIOIIUX Pe3yJbTaToOB:
JUYHOCHHbBIX:

—  copMHpPOBAaHHOCTh TPEACTABICHUM O MaTeMaTUKe KaK YHHUBEPCAIbLHOM
SI3bIKE HAYKH, CPEJACTBE MOJICTIUPOBAHUS SBJICHUN M IPOIECCOB, MJCSIX U METOJax
MaTeMaTUKH;

—  TIOHMMaHHWE 3HAYMMOCTH MAaTEMAaTUKH I HAyYHO-TEXHHYECKOTO Iporpecca,
c(hOpMHPOBAHHOCTh OTHOIICHUS K MaTeMaTHKEe KaK K YacTH OOIIeUeTOBEUYCCKOM
KyJIbTYphl Ye€pe3 3HAKOMCTBO C HCTOpHEH pa3BUTHS MaTEMaTHKH, DBOJIOIUEH
MaTeMaTHYECKHUX HJICH;

—  pa3BUTHC JIOTMYECKOT'O MBIIUICHHUS, IIPOCTPAHCTBEHHOIO BOOOpaKCHHS,
AITOPUTMHUYECKON KYJIBTYPhI, KPUTHYHOCTH MBIIIUICHUSI Ha YPOBHE, HEOOXOIUMOM
U1 Oymyieit mpodecCuoHabHON NeATeIbHOCTH, JIJIS TTPOIOJKEHUs] 00pa3oBaHUs U
caM0o00Opa30BaHMS;

—  OBJIaJICHWE MaTEMaTUYCCKUMH 3HAHUSAMHU M YMEHUSIMH, HEOOXOIMMBIMU B TI0-
BCEIHCBHOW JKWU3HHM, JJIT OCBOCHUS CMEKHBIX €CTECTBEHHO-HAYYHBIX TUCIUTIIMH U
JTUCITUTUINH MPo(deCCHOHATBHOTO MHKJIA, VIS TOJydeHHs] 00pa3oBaHUs B 00JIaCTSX,
He TpeOyroNuX yrinyOJeHHOH MaTeMaTHYECKOM IMOITOTOBKY,

—  TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCJIE caM0O00Opa30BaHUIO,
Ha TPOTSHKEHUU BCEH JKU3HM, CO3HATEIHLHOE OTHOIIEHWE K HEMPEepPHIBHOMY O00-
PA30BaHUIO KaK YCJIOBHIO YCHEIIHOW MPO(ECCHOHATBLHON M OOIIECTBEHHOUW [es-
TEJIbHOCTH;

—  TOTOBHOCTb M CLIOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUYECKOM M OTBETCTBEHHOU
NEATEIIBHOCTH,

—  TOTOBHOCTh K KOJUICKTUBHOW pa0bOTE, COTPYJAHHYECTBY CO CBEPCTHUKAMH B
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o0pa3oBaTeNbHOM,  OOIIECTBEHHO  MOJIE3HOW,  y4eOHO-HCCIEeN0BaTENIbCKOM,
IIPOEKTHOM U APYTUX BUAAX ACSITEIbHOCTH;

—  OTHOIIEHHE K MPOo(HecCHOHATBHON NEeATeTbHOCTH KaK BO3MOXKHOCTH y4acTus B
pEIICHWH JINYHBIX, OOIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIECHAIMOHATBHBIX
npo0OJieMm;

MemanpeomMemHuix:

—  YMEHHE CaMOCTOSTEIbHO ONPEACNATh LENH JEATEIBHOCTH M COCTABIATH
IUIaHbl  JIESTEJIBHOCTH; CaMOCTOSITEIbBHO  OCYILECTBISATh, KOHTPOJIMPOBATb U
KOPPEKTUPOBATh JIEATEIbHOCTh; MCIOJIb30BaTh BCE BO3MOXKHBIE PECYpPCHI IS
JOCTHKEHHUS TTOCTABJIICHHBIX LEJIEH U peaan3alyy MIaHOB IESITEIbHOCTH; BIOUPATh
YCHEIIHbIE CTPATETUU B PA3IMUHBIX CUTYaLIHSIX;

—  YMEHHME MpPOAYKTHBHO OOHIATBCA M B3aUMOJEHCTBOBaTH B IpOIECCE
COBMECTHON  JEATENbHOCTH,  YYUTBHIBATh  IO3UIMH  JPYIMX  YyYaCTHHUKOB
JEsTeNIbHOCTH, 3P (HEKTUBHO pa3peniaTb KOH(IUKTHI,

—  BJIQJICHHME HAaBBIKAMHU I103HABATEIbHOW, Y4YEOHO-UCCIIEOBATENbCKON U
IPOEKTHOM JEsATeNIbHOCTH, HaBBIKAMHM pa3pelieHusi MpoOJeM; CIOCOOHOCTh H
TOTOBHOCTB K CaMOCTOSITENIbHOMY IIOMCKY METOJOB PEIICHUs NMPAKTHYECKUX 3a/ad,
MPUMEHEHUIO PA3JIMYHBIX METOJI0OB MTO3HAHNUS;

— TOTOBHOCTB M  CIOCOOHOCTb K CAMOCTOSITEIbHOM  HMH(POPMALUOHHO-
MMO3HABATEJIbHOM JI€ATEIbHOCTH, BKJIIOYAasi YMEHUE OPUEHTUPOBATHCS B Pa3TUUHBIX
UCTOYHMKAX UWH(OpPMAIMU, KpPUTUYECKH OLIEHMBaTh W  HMHTEPIPETUPOBATH
MH(POPMAIUIO, IOTYyYaeMYI0 U3 Pa3InYHbIX HCTOUHUKOB;

—  BJAJICHME S3BIKOBBIMH CPEJCTBAMHU: YMEHHUE SICHO, JJOTUYHO M TOYHO M3Jararb
CBOIO TOYKY 3PEHMsI, HCIIOJIb30BATh aJICKBATHBIE A3BIKOBBIE CPE/ICTBA;

—  BJIQJICHHME HABbIKAMU  [I03HABATEJIBbHOM  peQIeKCMM KaK  OCO3HAaHMS
COBEpILAEMbIX JIEUCTBHUM M MBICIUTENbHBIX MPOLECCOB, HMX pPE3yJbTaTOB H
OCHOBAHM, TPaHULl CBOErO 3HAHUS U HE3HAHUS, HOBBIX MMO3HABATENIbHBIX 3a/1ay U
CPEICTB JIJISl UX TOCTHXKECHHUS;

—  LEeJNeYCTPEMIICHHOCTh B MOUCKAaX W MPUHATUH PEUIEHUH, COOOPa3UTENbHOCTD U
UHTYULUS, Pa3BUTOCTh IMPOCTPAHCTBEHHBIX IPEACTABICHUH; CIIOCOOHOCTh BOC-
OPUHUMATh KPacoTy U TAPMOHUIO MUPA;

npeomMemHulx:

—  c(hopMHpPOBAHHOCTh MPEACTABICHUN O MaTeMaTUKe KaK 4YacTH MHpOBOU
KYJbTYpPbl U MECTE€ MAaTEMATUKHU B COBPEMEHHOM LMBWIM3AIMH, CIOCO0AX OMUCAHUS
SABJICHUM peagbHOr0 MUpPA HA MATEMATUYECKOM SI3BIKE;

—  c(hOpPMHPOBAHHOCTh TMPEACTABICHUM O MAaTeMaTUYEeCKUX MOHATHUIX Kak
BOXHEHIIMX MAaTEMAaTHYECKUMX MOJENSX, NO3BOJISIIOIIMX OIMCHIBaTh W M3y4aTh
pa3HblE TPOLECCHl M SBJICHMS; NOHMMAHHE BO3MOKHOCTH aKCHOMAaTUYECKOIO
MTOCTPOEHUSI MaTEMATUYECKUX TEOPUIL;

—  BJAJCHHE METOJAaMH JIOKAa3aTeIbCTB M AJTOPUTMOB PEIICHUS, YMEHHE HX
OPUMEHSTh, IPOBOAUTH I0KAa3aTEIbHbIE PACCYKIECHUS B X0/1€ PEIICHUS 3a/1aY;

—  chOpPMHUPOBAHHOCTh MPEACTABICHUM O HEOOXOAMMOCTU JI0KA3aTeNIbCTB MpU
000CHOBaHUM MAaTEMaTUYECKUX YTBEPXKIECHUW U POJIM AKCMOMATHUKHU B MPOBEACHUU
JNEAYKTUBHBIX PacCyXICHUM;
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—  ¢chOpMHUPOBAHHOCThH MOHSATUHWHOTO ammapara Mo OCHOBHBIM pa3jeliaM Kypca
MaTEeMAaTUKH; 3HAHUI OCHOBHBIX TeopeM, (DOpMyJT U YMEHUS X MPUMEHSTH; YMECHUS
JIOKa3bIBATh TEOPEMBI U HAXOJIUTh HECTAHAAPTHBIE CIIOCOOBI PEIICHUS 3a/1a4;

—  chOpPMHPOBAHHOCTh  YMEHHH  MOJEIMPOBATH  pEaJbHBIC  CUTYaIlHH,
UCCIIEN0BATh MIOCTPOEHHBIE MOJICIIH, UHTEPIIPETUPOBATH MOJYUEHHBIN pEe3yNbTaT;

—  chOpMHPOBAHHOCTh IPEACTABICHUM 00 OCHOBHBIX MOHSATHSX
MaTeMaTU4YECKOr0 aHalin3a M UX CBOMCTBAX, BIAJCHUE YMEHUEM XapaKTEepHU30BaTh
nmoBefieHUe (DYHKIMI, HMCHOJB30BaHUE TOJYYCHHBIX 3HAHWM Ui ONHUCAHHUS U
aHaJM3a pEeAIbHBIX 3aBUCUMOCTEN;

—  BJAQJCHHE YMEHHUSIMH COCTABJICHUS BEPOSATHOCTHBIX MOJEJIEH IO YCIOBHIO
3alayd ¥ BBIYUCJICHUS BEPOATHOCTH HACTYIUICHUS COOBITHH, B TOM YHCIE C
npuMeHeHueM  QopMysn  KOMOWMHATOPUKHM UM  OCHOBHBIX TEOPEM  TEOPHUH
BEPOSATHOCTEW; HCCIIEIOBAHUS CIyYaHBIX BEJIMYMH 10 UX PACTIPENCIICHUIO

—  BJAJACHHME CTAaHAAPTHBIMM  [PUEMaMH  PELICHUS  PAUUMOHAIBHBIX U
VUPPALUOHAIBHBIX, [I0KA3aTEJbHbIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHUN U
HEPABEHCTB, UX CUCTEM; UCIOJIb30BAHNE T'OTOBBIX KOMIIBIOTEPHBIX MPOTPAMM, B TOM
yyclie s TMOWCKAa IYTH PENEHHS W WUIIOCTPAlUM PEUICHUS YPaBHEHUN W
HEPABCHCTB;

—  c(hOpMHPOBAHHOCTh MPEJICTABICHUI 00 OCHOBHBIX TTOHSITUAX
MAaTeMaTH4YEeCKOr0 aHajau3a U UX CBOMCTBAX, BJIAJICHUE YMEHUEM XapaKTEPU30BATh
noBefieHUe (YHKIMM, HCIOIb30BAHME TIOJYUYCHHBIX 3HAHUM JJII OINMUCAHUA H
AHAJIN3a PEAIbHBIX 3aBUCUMOCTEN;

—  BJAQJACHHUE OCHOBHBIMHU IIOHATUAMHU O IUIOCKMX UM TPOCTPAHCTBEHHBIX
reoMeTpUYeCKuX (Urypax, UX OCHOBHBIX CBOMCTBaxX; C(HOPMHUPOBAHHOCTH YMEHUS
pacro3HaBaTh reOMETPUYECKHE (PUTYpPHl Ha UYepTek,ax, MOJENSAX U B pealbHOM
MHUpE; MPUMEHEHUE H3YYEHHBIX CBOMCTB reoMerpuueckux guryp v Gopmyn s
pEIIeHUsI TEOMETPUYECKUX 33/1a4 U 3a]1a4 C MPAKTHYECKUM COAEPKAHUEM;

—  c(hopMHPOBAHHOCTh NPEACTABICHUNA O Tpolleccax M SIBJICHUAX, HUMEIOIIUX
BEPOATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAJIbHOM MHpE,
OCHOBHBIX IOHSATHUSAX JJIEMEHTAPHOM TEOPUM BEPOATHOCTEW; YMEHUN HAaXOOUTh U
OIICHUBATh BEPOSTHOCTH HACTYIUICHHUS COOBITUH B MPOCTEHIINX MPAKTHYECKUX
CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKHU CIIyYalHbBIX BEJIMUUH;

—  BJAJCHHME HABBIKAMU HCIIOJIB30BaHMS F'OTOBBIX KOMIIBIOTEPHBIX IPOrPaMM IIpU
peleHnH 3aaa4.



TEMATHUYECKUI IVIAH Y COJEP)KAHUE YYEBHOM
JTUCHUIIJIMHBI OY]1.04 MATEMATHUKA

TemaTrnueckui mjiaH

Bua yueOHoii padboThl

KoanuyecTBo 4acos

AYIUTOPHBbIE 3aHATHS.
Copnepxanue o0yyeHus

TexHuyeckuii NpopuIb NPoPecCHOHATLHOI0

o0pa3zoBaHus

Pacnipenesienue y4eOHO HArPy3KH

CamocrosTeabHas | Oo0sa3areanHasi
MaxkcuMajbHas BHeAy/JTUTOpPHAs ayIuTOpHasi

Bsenenue 2 2
Pasznen 1. Pa3BuTue moHsTHs o
YHCIIe 15 5 10
Pazpnen 2. Kopuu, crenenu u
Jorapu(Msl. 42 14 28
Paznen 3 IIpsiMble U MIJIOCKOCTH B
MIPOCTPAHCTBE 30 10 20
Paznen 4. KomOGunaTopuka 18 6 12
Paznen 5. KoopaunaTel
BEKTODHI. 24 8 16
Pasnen 6. OcHOBEI
TPUTOHOMETPHH. 48 16 32
Pa3znen 7. ®ynkuuu u rpaguku 27 9 18
Paznen 8. MHororpaHHuku u
KpYyTJjble Tena 39 13 26
Pasnen 9. Hauana
MaTEMaTHUECCKOT'0 aHaI13a. 36 12 24
Pazgen 10. Unterpain u ero
IIPUMEHEHUE 24 8 16
Paznen 11. DnemeHTs TEOpUU
BEPOSITHOCTEN M MAaTEMaTU4YECKOMN
CTaTUCTHUKH 18 6 12
Paznen 12. YpaBHenus u
HEPaBEHCTBA. 28 10 18

BrinosiHeHUE TPOEKTOB U
MCCJIEI0BATEIBCKUX padoT 8 8/117
BCEI'O 351 117 234

Hrorosas arrecrauus B (popMe IK3aMeHa
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COJIEPKAHUE YUYEBHOM JUCHUITJIMHBI
Beenenue

MatemaTHKa B HayKe, TEXHUKE, SKOHOMHKE, MH()DOPMAIMOHHBIX TEXHOJIOTHIX M
MPAKTUIECKON JesaTebHOCTH. L{eu v 3a1aun n3ydeHHs] MaTeMaTHKH IPU OCBOCHUH
npodeccuit CIT1O u cienmansuocteit CITO.

Pa3nenal. Pa3Burne noHATHSA O YUCTIE

JeiicTBUTeIbHBIE YHcIa. [lenbie v panmoHanbHbie YUcia. ApudmMeTudecKue
necTBug Haj urciaMmu.[IpeobpazoBanuie palmoHaNbHBIX BhIpaxeHU. OCHOBHOE
CBOMCTBO 1po0Ou, cokparieHue apodei. ToxaecTBeHHbIE TPeoOpa3zoBaHus
palMOHAIBHBIX BBIPAKECHUH.

YpaBHennss u HepaBeHcTBa. CriocoObl pelieHus: YpaBHEHUM W HEPABEHCTB M UX
obocHoBanue. ['paduueckoe pelieHre ypaBHEHUW W HEpaBEeHCTB. Mertoa
MHTEPBAJIOB. PABHOCUIILHOCTH ypaBHEHUI, HEPABEHCTB.

KoMIuiekcHbIe 4YMCJa. BO3HUKHOBEHHME KOMIUIEKCHOTO 4wucia. lloHarue
KOMIUJIEKCHOTO 4Huciia.J[eMcTBUSL HaJl KOMIUIEKCHBIMU 4YHuciIaMH. ['eomerpuueckas
WHTEPIPETALNS KOMIIJIEKCHOTO YHCIIA.

Ipubankennble BoruncaeHusi. Haxoxnenre npuOIMKeHHbIX 3HAYEHUN BEJIIMYUH
U TOTPEIIHOCTEN BBIYUCICHUN (a0COMIOTHOW M OTHOCHUTENIBHOM), CpaBHEHUE YHC-
JIOBBIX BbIpaykeHU. [IpnOIMKeHHbIE BBIYMCICHUS U PEIICHUS TPUKIIAAHBIX 3a/1a4.

CamocmoamenvHas paboma Nel . Peuienue ypasHeHnuil u Hepagencms

CamocmoamenvHas paboma Ne2 . [locmpoenue epaghukos keaopamuduHou u
JIUHEUHOU (OYHKYUL

Pa3znea 2. KopHu, crenenn u Jorapumesi.

Kopens n-oii crenmenu. IloHsATHE KOpPHA n-OM CTENEHHU U €r0 CBOMCTBA.
Brruncnenne KOpHs n-0M CTETIEHU.

CreneHb ¢ panMOHAJBHBIM MNoOKa3areJaeM.CTEEHU C JCUCTBUTEIbHBIMU
nokazaressiMu.CBOMCTBA cTeneHer. Pacuer CII0KHBIX MPOLIEHTOB B 9KOHOMUYECKHUX
pacuerax.

Jlorapugpm umcaa. OcHoBHOe JorapudMHUUECKOe TOXKIECTBO.[lecaTuunbie u
HaTypanbHble Jorapudmel.CBolicTBa norapudmoB.IIlpeoOpazoBaHue CTENEHHBIX U
Jorapu(pMUUECKUX BBIPAKECHHM.

HppanuonanbHbie ypaBHeHHs. [[oHSITHE MppallMOHANIBHBIX YPABHEHUN U METOIbI
UX PEIICHUS.

Ioka3arejbHbIe ypaBHeHUs. PelieHne nokasaTeabHbIX YPaBHEHUN.
Jlorapudpmuyeckue ypaBHenusi. Pemenue gorapudMudeckux ypaBHEHHM.
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Ilpakmuueckue 3anamus

Haxoxnenue 3HaueHUN CTENEHENM C LEJIbIMH M PALMOHAJIBHBIMU IOKA3aTEIAMU.
CpaBnenue creneHed. IlpeoOpa3oBaHusi BBIpaXXEHUM, COAECPXKAIIMX CTEICHHU.
Brrunciienre u cpaBHEeHHE KOpPHEN. BBITONIHEHNE pPacYeTOB C PAIUKAJIAMH.

Pemienne wuppanuoHanbHbIX YypaBHEHUM. PelleHne nOKa3aTenpHbIX YPaBHEHUU.
Haxoxnenue 3HaueHHil jsorapudma mo Mpou3BOIbHOMY ocHoBaHMIO. Ilepexon ot
OJTHOTO OCHOBaHMSI K JpyroMmy. Bpluucienue u cpaBHEHHE JIOTapu(pMOB.
JlorapugmupoBaHue U MOTEHLMPOBaHHE BbIpakeHUM.Perenue norapudmuueckux
YPaBHCHUU.

Camocmosimenvras paboma Ne3. Peuienue noxazamenvHulx YpasHeHU

Camocmosmenvras paboma Ne4. [Ipumenenusi nokazamenbHou u 102apuh)Muieckou
¢yuryuil. Pechepam

CamocmoamenvHas paboma Ne5. Pewienue nocapugmuueckux ypasHeHutl u
HepaseHcmea

Pa3zpnea 3. IIpsiMmble M INIOCKOCTH B IPOCTPAHCTBE

BBenenue B crepeomerpuro. OcCHOBHbIE (DUTYpBI CTEPEOMETPUH, OCHOBHBIE
AKCUOMBI I TEOPEMBI CTEPEOMETPUH.
B3aumMHoepacno10:KeHUSANPAMBIXBIIPOCTPAHCTBE.
[TapannensHeie, CKpEIIHBAIOIINAECS 151 IapajulesIbHbIE MPSIMBIE.
[Ipu3HakmapauieIbHOCTH MPSIMBIX.
[MapajieabHOCT NPAMON M IUIOCKOCTH, NAPAJIEJIbHOCTH IJIOCKOCTEMH.
B3auMHOe pacnosnoxkeHue mpsAMOM M IUIOCKOCTH. lIpu3Hakum napauienbHOCTH
PSMOM M IUIOCKOCTU. B3auMHOE pacnoyioKeHHWe IUIOCKOCTEW B MPOCTPAHCTBE.
[Ipu3HaknapasieabHOCTH MI0CKOcTe. CBOKMCTBA NMapalieNIbHbIX MIJIOCKOCTEN.
I[MapannensHoe npoenupoBanme. [lapannensHoenpoernupoBanue. KM300paxenue
TUIOCKUX (PUTYp 10 3aKOHAM MMapajuIeTIbHOTO MTPOCIIUPOBAHUS
IepneHIUKYISAPHOCTH NPAMBIX, NPAMOH M IUIOCKOCTH. llepneHaukynspHOCTH
MPSIMBIX B MPOCTpaHCTBE. [IeprneHIuKyIApHOCTh NMPSAMOM M IUIOCKOCTH. [Ipm3Hak
NEPNEHAUKYISIPHOCTA  OpsMbIX. [Ipu3HaK mEepHeHAUKYJIIPHOCTH MPSIMOUM U
IJIOCKOCTH.
Hepnenaukyasip u HakJoOHHasA. OnpeneleHUE NEPNEHIUKYJAPA, HAKIOHHOM,
pacCTOssHUST OT TOYKH [JO TIUIOCKOCTH, PACCTOSIHUE MEXAY MapaJIEIbHBIMU
IUIOCKOCTSIMM, MEXAY NPSAMOM H TMApaUICIbHOW €U  IUIOCKOCTBIO, MEXIY
CKPELIMBAIOINMUCS TPSIMBIMHU.
Teopema o Tpex nepneHauKyJasapax.
TeopeMa 0 Tpex NepneHauKYIIsIpax U €€ MPUMEHCHHUE ITPU PELICHUH 3a/1a4.
JAByrpanusiii yroJ.llonsatue neyrpannoro yria. [loctpoenue n1ByrpaHHoOro yria.
[HeprneHAMKYJISIPHOCTD IJIOCKOCTEH.B3anMHOE pacronoKeHne IUIOCKOCTEW B
npoctpancTie.llepneHInKy I pHOCTh THIOCKOCTEN. [Ipu3HaK mnepneHauKyIsIpHOCTH
IIJIOCKOCTEMN.
IIpakTnyeckune 3aHATHS
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IIpu3HaKy B3aMMHOTO PACIOJIOKEHMS NPSMBIX. YTOJ MEXAy NpsSMbIMU. B3auMHoe
PaCIIOIOKEHHUE MPSAMBIX U TUIOCKOCTEN. [IepreHauKynsp 1 HaKJIOHHAs K INIOCKOCTH.
Yros Mexay NpsAMOU U INIOCKOCTBIO. T€opeMBI 0 B3aMMHOM PaCIIOIOKEHUHN IPIMOMN
U IJIOCKOCTH. TeopeMa 0 Tpex NEpIeHIUKYIIIpax.

[Ipy3HaKy ¥ CBOMCTBA MAPAJIIEIBHBIX U MIEPIIEHAUKYIISPHBIX INIOCKOCTEH.
PaccTrostHue oT TOUKM 0 TNIOCKOCTH, OT NPSIMOU 10 INIOCKOCTH, PACCTOSHUE MEXKITY
IJIOCKOCTAMH, MEXIY CKPEIIMBAIOIMKAMUCA MPSAMBIMU, MEXAY NPOU3BOJIbLHBIMU
(urypamu B mpoCTpaHCTBE.

[TapajuienpHOE NPOEKTHPOBAHME U €ro CBOMCTBA. B3anMHOE pacmnosiokeHue
IPOCTPAaHCTBEHHBIX QUTYD.

CamocmoamenvHas paboma Ne6 I'eomempus Jlobauesckozo. Pepepam.
CamocmoamenvHas paboma Ne7 Bvinonnenue nabopamopnou pabomsi
«H300pasicenue niockux guzyp npu napaiieibHoM npoeyupo8aHun »

CamocmoamenvHasa paboma Ne§8.Teopema o mpex nepnenouxkynapax. Cocmaenenue
niana 0oKasamenbCcmad.

Paszgea 4. KomOunaropuka

OcHOBHBIC TOHATHA KOMOMHATOPMKM. ODJEMEHThl KOMOMHATOpuku. Mctopus
pa3BUTHSI KOMOMHATOPUKH, TEOPUM BEPOSTHOCTEHM M CTAaTUCTUKHM M WX POJb B
paznuYHbIX chepax YeIOBEUECKOM JKU3HEACITENIBHOCTU. 3a/1auu Ha TOJICUET YKClia
pa3MEIICHU, IEPECTAHOBOK, COUETAHUU.

IIpaBuiaa komOmHatopuku. CoAep:KaHUENPABUI CYMMbl U TPOU3BEACHUS;, UX
IPUMEHEHUE C IIEJIbI0 PellieHrss KOMOUMHATOPHBIX 3a]1a4.

3agaum Ha mepedop BapuaHToB.PaznuunHbie crocoObl pemienus 3anad.Pernenue
KOMOMHATOPHBIX 3a71a4

bunom Hpbwrona. ®opmyna O6unoma Hrerlotona. CBoiicTBa OMHOMHUHAIBHBIX
ko3 urmenTos. Tpeyronbauk [lackans.

IIpakTHyeckue 3aHATHS

Uctopust pa3BuTusi KOMOMHATOPUKHU, TEOPUU BEPOSTHOCTEM M CTATUCTUKU U MX
poJib B pa3iMYHbIX cdepax UeIoBEUeCKOW ku3HeneaTenbHocTH. [IpaBuiia
KOMOMHATOpUKU. PemeHne KOMOWMHATOpHBIX 3ajad. Pa3MelieHus, codyeTaHus U
nepecraHoBku. bunom Herotona u tpeyronsuuk [lackans. [Ipuknagneie 3agaum.

Camocmosimenvras paboma No9 OcnosHvie noHAMUS KOMOUHAMOPUKUL.
Cocmasenenue kpocceopoa.

Camocmosimenvras paboma NelOPewenue 3a0au Ha nepebop 8apuanmos
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Pasznea S. KoopauHaThl M BEKTOPHI

BexkTOopbl Ha IUIOCKOCTH W JAEMCTBUS ¢ HUMH. BekTophl, MOIynb BEKTOpA.
PaBeHncTBO BekTOpOB. CIOKEHHE U BHIYUTAHHE BEKTOPOB. Y MHOKEHHE BEKTOpa Ha
YUCJIO. YTOI MEXY IByMs BeKTopaMmu. CKaJsipHOE MPOU3BEIEHNE BEKTOPOB.
YpaBHeHUue NPAMOM M IUIOCKOCTH B NpocTpaHcTrBe.llpsmoyronpHas cucrema
KOOpAWHAT B MIPOCTPAHCTBE. Koopaunatel TOYKH B
IPOCTPAHCTBE. Y pABHEHUETIPSMOM, BU/IBI YPaBHEHUSAIPSAMOU Ha
nockoctu.Koopannatel cepeaunsl otpeska. JnuHa orpeska.@opMynna paccTOsIHUA
MEXKy IBYMSI TOUKaMH, KOOPJIMHATHI CEPEAUHA OTPE3Ka.

YpaBHenue chepsl. [lonsatue chepsl, mapa u ux 31€MEHTOB. Y paBHEHHE cHephl U
mapa.

Bektopsl B mpoctpancrBe.llpoekuns Bektopa Ha ock. KoopauHatel BekTOpa B
nmpocTpaHcTBe. JlenicTBus ¢ BekTopamu B IpocTpaHcTBe.dDopMyna CKalsIpHOTO
MPOU3BEACHUS JUIA BEKTOPOB B IMPOCTPAHCTBE. YTOJI MEKIY BEKTOPAMH.
OpTOrOHAIBHOCTH BEKTOPOB.

Pemienne 3a1a4 Ha MCIOJIb30BAHUE METOAa KOOPAMHAT.

Pemenne crepeomMeTprudeCKUX 3a1a49 METOIOM KOOPAUHAT

IIpakTHUyeckue 3aHATHS

Bekropsl. [lelicTBus ¢ BekTopaMmu. JlekapToBa cUCTEMA KOOPAUHAT B IPOCTPAHCTBE.
VYpaBHeHue npsiMoid, mIockocTu U cepsbl. Paccrosnue mexay Toukamu. JlercTBus
C BEKTOpaMH, 33aJaHHBIMU KoopJauHaTamu. CKaISIpHOE NPOU3BEICHUE BEKTOPOB.
BekropHoe ypaBHeHME NOpsIMOM W IUIOCKOCTH. Mcmosb30BaHHWE BEKTOPOB IpU
JI0Ka3aTEJIbCTBE TEOPEM CTEPEOMETPHH.

Camocmoamenvnas paboma Nell [locmpoenue ueyp Ha KoOOpOUHAMHOU
niocKoCmu

Camocmosmenvnas paboma Nel2llocmpoenue pe3yiomupyrowux 6eKmopos no
3A0AHHBIM Y CLOBUAM

Pa3zgesa 6. OCHOBBI TPMTOHOMETPHH.

Tpuronomerpuyeckue GyHKOUM ocTporo yruaa.KocuHyc, CHHYC TaHIEHC,
KOTaHI€HC  OCTPOro  yrja  IpsAMOYIOJIBHOTO  TpeyrojbHHMKa.  Pemienue
TPEYTOJIBbHUKOB.

Panuannas wmepa yruaa.TpuroHomerpuueckass OKpyk HOCTb. KocuHyc, cHHYC
TaHT€HC, KOTAHTEHC JIF00OT0 yrJa.

OcCHOBHbIC TPUTOHOMETPHYECKHE TOMKAECTBA.

OcHOBHbIE TPUTOHOMETpPUUECKHE ToxkaecTBa. lIpeoOpa3zoBaHus MPOCTEHIINX
TPUTOHOMETPUUYECKUX BBIPAKCHUU.

®opmyJbl npuBeleHusi. MHeMOHMYECKOe TpaBwio. Tabnuia mnpuBEACHUS.
[IpeoOpazoBaHne TPUTOHOMETPUUECKUX BHIPAXKEHHM.
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IIpeoOpa3zoBaHusi TPUTOHOMETPUUYECKHX BbIPAKEHUI

®opmynbl  IBOWHOTO M TOJOBHHHOTO aprymeHTta.llpeoOpazoBanue CymMMbl
TPUTOHOMETPHUECKUX (PYHKIIMI B MPOU3BEACHHUE U IPOU3BEICHUS B CYMMY.

OoOparHble TpUrOHOMeTpHYecKHe PyHKUIMU.

ApKCHHYC, apKKOCHUHYC, apKTaHT€HC, apKKOTaHTeHC uuciia. CBONCTBA OOpAaTHBIX
TPUTOHOMETPHUUECKUX (QYHKITHI.

Tpuronomerpnuyeckue  ypaBHenus. [Ipocreillie  TPUrOHOMETPUYECKHE
ypaBHeHus. [IpocTreime TpUroHoMeTpuYeCcKue HepaBeHCTBA. [ pUroHOMETPHUIECKHE
YpPaBHEHHMs, TPUBOJMMBIE K KBAaJpaTHbIM. PellleHHne TPUTOHOMETPUUYECKHUX
ypaBHEHUH, TMNPUBOJUMBIX K KBaJpaTHbIM. IIpeoOpa3oBaHue ©  pelieHUe
TPUTOHOMETPUYECKUX YypaBHEHUI.PenieHne TPUTOHOMETPUUECKUX YpPAaBHEHUU U
HEPaBEHCTB.

O6o0menne mno Teme «OcCHOBBI Tpuronomerpusi». IlpeoOpa3oBanue
TPUTOHOMETPUUYECKUX BBIPAKECHUI. PelieHne TpUroHOMETPUYECKHX YpPaBHEHUU U
HEPaBEHCTB.

IIpakTH4yeckue 3aHATHS

PanuaHHbIIl METO U3MEPEHNUS YTIIOB BPAIIEHUS U CBA3b C IPaJyCHON MEPOH.

OCHOBHBIE TPUTOHOMETPHUUYECKUE TOXKAECTBA, (POPMYJbI CIIOXKEHUS, YJIBOCHUS,
npeoOpa3oBaHUE€ CYMMBbl TPUTOHOMETPUYECKHX (YHKIMA B MPOU3BEICHUE,
npeoOpa3oBaHUE TMPOMU3BEICHUS] TPUTOHOMETPUYECKUMX (YHKIUA B CyMMY.
[Ipocreiiirie TPUTOHOMETPUYECKUE YPABHEHHS.

CamocmoamenvHas paboma Nel3. Hcmopus mpuconomempuu. Jloknao.
CamocmoamenvHas paboma Nel4. @ynxyuu cexanc u xocexauc. Cocmagumuo
KOHCNeKm

CamocmoamenvHnas paboma Nel5. Peuiernue 00HOPOOHbIX MPUSOHOMEMPUYECKUX
ypasHeHul

Camocmosmenvras paboma Nel6. Pewenue mpueconomempuyeckux HepageHcmes

Paznen 7. ®yHKuuu ¥ rpapuku

Buabl ¢ynkumii. Ilonstue ¢dyHKuMOHaIbHOW 3aBUcHMOCTH. (O00OLIEHUE
creneHHbIX (QyHkuui. Ilonstue aprymenta u (QyHkuuu. CrnocoObl 3amaHus
bynkiuu. OneMmeHTapHbie ¢QyHKuu. Cxema wucciaeaoBaHus QyHkuuu. O01acTh
OmnpeNeneHns: U MHOXKECTBO 3HaueHuil. [loHsTHe mpenena W HENPEPHIBHOCTH.
Haxoxnenue o6sactu onpeaeneHus 1 001acTi 3HAYEHHUHN 3JIEMEHTapHBIX (QYHKIIHM.
IIpoMesKyTKM MOHOTOHHOCTH M IKCTPeMYMbI (PyHKIIMH.

MOHOTOHHOCTh (DYHKLHUH, MPOMEXKYTKH BO3pACTaHUS U YOBIBAHUS, IKCTPEMYMBI,
NPOMEXYTKH  3HaKOMOCTOSHCTBA. Utenue rpadukoB. AHamu3 rpapukoB
SKOHOMHUYECKOTO PA3BUTHS.

IMoka3ateabHass  ¢pyukuua.llonstne  noxkaszarensHolt — Qynkmuu.  ['padux
nokasareiabHON GpyHKIuU. CBOMCTBA MOKa3aTeIbHONU (QYHKIUH.
Jlorapudpmuueckass ¢Pynknus.llonstue norapubmuueckonn ¢ynkiuu. [paduk
norapupmuydeckon Gpynkimu. CBoicTBa JorapupmMudecKon GyHKIINN.
Tpuronomerpuueckue  ¢Qynkuuu.TpuronoMmerpuueckue  (QyHKIUU U UX
rpadguku.YeTHOCTH ¥ MEPUOAMYHOCTD PyHKIMMH.I[OHSITHE YETHOCTh U HEUETHOCTH
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dbynkauii. Ilepuwonuunocts ¢dyukuid.MccnenoBanne QyHKIMHA Ha YETHOCTb,
3aJaHHBIX rpaduyecku u AHAJIMTUYECKHU. Brruncnenne IIEPUOJIOB
TPUTOHOMETPHUUECKUX (QYHKITHI.

IIpeoOpa3oBanue rpagukoB TPpUroHoMeTpudeckux (pynkumii. [IpeodpazoBanue
rpauKoB TPUrOHOMETpHUECKUX QYyHKIHMHI. ["apMoHMUeckue koneOaHusl.

IIpakTHYeckue 3aHITUSA

Onpenenenne pynkuuit. [loctpoenne u urenne rpaduxos Gynknmii. ccienoBanne
¢bynkuuu. CBONCTBAa 53JIEMEHTAPHBIX (PYHKIUH. [IpeoOpazoBanus rpaduka
TPUTOHOMETPUUYECKUX (PYHKITHIH.

Camocmosmenvras paboma Ne 17. Ucmopus nowsmus ¢pyuxkyuu. Hanucamo scce.

CamocmoamenvHas paboma Ne 18.1 apmonuueckue konebanus. Cocmagumeo
KOHCHEeKm.

Camocmosimenvras paboma Ne 19. @ynxyuonanvHvie 3a8UCUMOCIU 8 PeabHbIX
npoyeccax. J[oknao.

Pazges 8. MHOIrOrpaHHUKHU M KPYTJible TeJia

IHoBTOpPEHME MIIOCKUX (PUTYP.
[lnomanu mnapamienorpamma, MOpsIMOYIOJIbHHKA, KBajapara, pomOa, Tpareuuu,
Kkpyra. Teopema KocuHYCOB, CHHYCOB U TeopemMa [Iudaropa.

MHuororpannuk. Illpusma u uMaInHAP.

MHororpaHHuK, BEpIIMHBI, pedpa, I'paHu MHOTOTpaHHHUKA. Buibel npusm: npusma,
npsiMasi M HAKJIOHHAas NpU3Ma, MpaBWiIbHAas NpU3Ma, LWIMHAP IUIOMIAAA HUX
HOBEPXHOCTH M 00beM. BbicoTa, n1uaroHans, paanyc, 1uaMeTp, AJIMHA OKPY>KHOCTH.
N3o00paxkenne npusMbl U ee MIOCKUX cevyennid. [Toctpoenue npusmel.llonstue
CEUEHHUs, CEUYCHHE NapajuiesibHOe pedpy, OCHOBaHMIO, rpaHsM. [IpousBosibHOE
CEYeHUeE.

IloBepxHOCTH U 00BbEM NPU3MBbI M IMJIMHAPA

bokoBas u nojgHas MOBEPXHOCTh MPU3MBI U IUIUHIPA.

OO0beM npu3Mbl U HWIHMHAPA.

Hapanienenunen. Buasl napaJuiesienumneaos.

[Tapannenenunes, npssMoi, NpSIMOYTOJIbHBIN U HakJIOHHBIN. Ky0 u ero auaronass.
O0beM U MOBEPXHOCTH NMapaJljiesenune10B.

bokoBass M monHAasE MOBEPXHOCTh MNpHU3MBl M IKMHApPAa. OO0BEM MNPU3MBI U
LUIMHAPA. Beluncienre noBepxHOCTe MHOIOTPAaHHUKOB JUISl pacyeTa CTOMMOCTH
PEMOHTHBIX padoT.

ITupamuga, KOHyC, HX MOBEPXHOCTH M 00BEM.

[lupamuia, mpaBUiIbHAST TMHUpPAMHIA, YCEUYCHHAash MUPaMUAa, KOHYC, YCEUCHHBIN
KOHYC, IIJIOIIAIA UX MIOBEPXHOCTH U 00beM. Anopema, oOpaszyroriasi.
IIpaBujibHbIe MHOTOTPAHHUKH.

Terparap, oktadap, KyO, HdoAeka’zip, WKocadap. BeluncieHHe MTOBEPXHOCTH
NpaBUIbHBIX MHOTOIPAHHUKOB.
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Ilap, ero nmoBepxHocTh U 00beM. [loHsaTne mapa u cdeppl. O0beM mIapa u
MMOBEPXHOCTH C(HEPHI.

IIpakTHyeckue 3aHATHUS

Breraucnenne miomianei miockux ¢Gpuryp. Buapsl MHOTOTpaHHUKOB U TEJ BPAIICHHS.
[Toctpoenne  MHOTOrpaHHMKOB. Ce4YeHMS  MHOTOTPAaHHUKOB.  Bwrumcienue
MMOBEPXHOCTEH U 00EMOB MHOTOTPAHHUKOB M TEJI BpAIICHUSI.

Camocmoamenvras paboma No20. Ilnowaou 60xo6ou u noIHOU NOBEPXHOCMU
MHO202paHHuKo8. IIpoexm.

Camocmosmenvnas paboma Nell. Ilpasunvhvlie MHO202pAHHUKU U UX
nogepxHocmo. Mzeomoenenue mooeneu u paciem niowjaoei ux n08epxXHOCmel.

Camocmosimenvhas paboma Ne22. [lowaou nogepxnocmeii mej 6paUeHUsL.
Pewenue 3a0au.

Pa3zgen 9. Hauasia MmaTeMaTHYeCKOI0 aHAJIN3A.

IIpenen u npousBoanasn.llonstue o npenene pynkuun. Ilpupanienue aprymenTa
u npupaienue Gpyakuuu. [lonsaTre o npon3BoHON QYyHKINHU, €€ TEOMETPUUECKUN 1
(pU3HYECKUI1 CMBICTT.

®opmyasl 1udppepennupoBanns. PopMyiibl U npaBuia JudPepeHInpoOBaHNU.

[TpousBoaHbIe 3eMeHTapHbIX PYHKIUHI. [Ipon3BOIHBIE CyMMBI, Pa3HOCTH.

IIpou3BoOAHBIE 3JIEMEHTAPHBIX M CJIOKHBIX (PYyHKIMHT

[Tpou3BoHBIE OCHOBHBIX 3JIeMEHTapHbIX (pyHKUMH. [Ipon3BoaHas mpousBeneHUs U
gacTHOTO. [Ipon3BoAHAs CTIOKHBIX (QYHKIHI.

I'eomeTpu4ecKuii CMBICJI IPOU3BOAHON. YPaBHEHUE KacaTeJIbHOMN

VYriaooit kod3pduUIMEHT KacaTeabHON, TaHIMeHC Yrja HakKJIOHA KacaTeIbHOM.
VYpaBHeHue KacaTenbHON K TpaduKy QyHKIIUU.

IIpu3Haku Bo3pacTaHusi M yObIBaHUA (PYHKIIHH.

JloctatouHbie MPU3HAKU BO3pacTaHUs U YObIBaHUS (DYHKIIHIA.

[IpuMeHeHue MpOU3BOIHON K HUCCIIEIOBAHUIO (PYHKIIMM U MOCTPOEHUIO Tpa(UKOB.

IKCTPEMYMBbI

HeobOxoaumplii M JOCTaTOYHBIA MTPU3HAKHU SKCTPEMYMA.

Cxema wucciaenoBanust pynkuuun.llpuMenenne npou3BOIHON K HMCCIIECIOBAHUIO
(YHKUMN U TOCTPOEHUIO FPAPHUKOB.

Pdu3nyecKuil CMBICT NPOU3BOAHOM.IIpUMEHEHNE NPONU3BOAHON K PELICHUIO
bu3UYeCKHX 3a1a4.

IIpakTu4yeckue 3aHATHS
Texnuka quddeperupoanus. Y paBHeHHEe KacaTelbHOU B 00memM Buze. [IpaBuna u
dbopmynsl nuddepernrpoBanus, TabIUIA MPOU3BOAHBIX dJIEMEHTAPHBIX (DYHKITHMA.
UccnenoBanre (yHKIUM € MOMOIIBIO TPOW3BOMHON. Pemienune ¢uznueckux u
TEXHUYECKHUX 337a4 C IOMOILBIO ITPOU3BOIHOM.

Camocmosimenvhas paboma Ne23.Texnuxa oughgepenyuposanus. Pewenue
npumepos
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Camocmosmenvnas paboma Ne24. HUccnedosanue @yHkyuti ¢ nOMOWbIO
npou3eooHnou. Pewenue 3aoau.

Camocmosamenvnas paboma Ne25. Ilpunoscenue npouzsoonou. Koncnexm.

Pa3znen 10. UaTerpan u ero npuMeHeHue

IlepBooOpa3nas

[lepBooOpazHas u ee OcHOBHOE cBoiicTBO. Tabmuia mepBooOpasHbix. [IpaBuia
HaXOXKJEHUSI IEPBOOOPA3HOM.

I[Liomaabs KPUBOJIMHEHHON TPaNeUu.

[loHsATME KPUBOJMHEMHOW Tpamnenuu. BplYUCICHUE IUIOMAAN KPUBOJIUHEUHOU
TpareunH.

HNurerpan. ®opmyiaa Herorona-Jleiionnma

Onpenenennsbiii uaterpan. @opmyna Hetorona—IJleitonuna.
IIpumenenue uHTErpaIa

[IpumeHeHnEe  ONpENeNICHHOTO  MHTErpaja  JUid  HaxOXKACHUS  IUIONAau
KpUBOJUHENHON Tpaneuuu. Ilpumepbl mnpuMeHeHus HHTerpana B (u3uke u
TEOMETPHH.

O06o0menne mepBoodOpa3Hoili u umHTerpasa. OO0oO0ueHHe NEepBOOOpa3HON WU
MHTETpajia.

IIpakTU4yeckue 3aHATHS

Haxoxnenue  obmero  Bujga  mnepBooOpa3HoW.  Bpluucnenwe — ruiomaau
KpUBOJMHEHHOW Tpaneuun 1o ¢opmyne Herotona—IJleitOnuna. Beruncnenue
onpeneneHHoro uHTerpaia. [lpuMmeHeHne uHTErpaisa K BBIYUCICHUIO (DU3NYECKUX
BEJIMYMH U TUIOLIAJICH.

CamocmoamenvHas paboma Ne26. [Ipunosxcenue unmeepana. Jloknao.

CamocmoamenvHas paboma Ne27. Yucnennoe unmezpuposarue. Koncnexm.

Paznen 11. DiiemMeHTHI TEOPUH BEPOSITHOCTEH M MATEMATHYECKON CTATUCTUKH

BepositHoCTh cOObITHA. BbIuKC/IeHHEe BepOSITHOCTH. Buibl coObITHI
(HEeBO3MOXKHBIE, CIyUYaliHble, TOCTOBEpHBIE). Dopmysia KIIaCCUYECKON BEPOSITHOCTH.
Cilo2xeHHe 1 YMHOKEHHEe BEPOSITHOCTEI.

[IpaBuna crmoXEHHS U YMHOXKEHUS BEPOSITHOCTEW. [IOHATHE O HE3aBUCUMOCTH
coObITuil. [TonmHas rpynna coObIThit

Cay4aiiHasi BeJIMYMHA U ee XapaKTepucTuku. [loHaTre ciyyaliHON BEJIMYMHBI.

JlnuckpeTHas cinydaiiHasi BEJIMYMHA, 3aKOH €€ pacnpeaenacHus. YucnoBbie
XapaKTEPUCTUKU JUCKPETHON CIydyaiiHON BennuuHbI. [loHITHE 0 3aKOHE OOJIBIINX
YUCEIL.

DJieMeHThl MaTeMaTH4YeCcKoil cTaTUCTUKHU. [IpencraBienve naHHBIX (TaOIUILBI,
auarpamMmbl, rpaduKH), TEHepajdbHas COBOKYIMHOCTb, BBIOOpKA, CpeaHee
apupMeTHIeCKoe, MeTMaHa.

3ajaun MareMaTHdeckoM craTucTHkH. IloHATHE O 3amauyax MaTeMaTHYECKOH
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CTaTUCTUKU.PelIeHne MNpakTUYEeCKUX 3adad C MPUMEHEHUEM BEPOSITHOCTHBIX H
CTATUCTHYECKMX  METOJOB. OKOHOMHYECKHE IIOKa3aTelId  MaTeMaTHYECKOU
CTaTHCTHKH.

IpakTnyeckue 3aHATHUS

Knaccuueckoe ompeneneHue BEpPOSTHOCTH, CBOWCTBA BEPOATHOCTEM, TEOpeMa O
CyMME€ BEpOSATHOCTEH. Bpruncienne BeposTHocTed. [lpuknagnele  3amaym.
[Ipencrapienue uncioBbIxX JaHHBIX. [[pukiagHbie 3a1a4n.

Camocmosimenvras paboma No28. Ilpunoscenue meopuu 6eposimuocmeil.
Pegpepam.

Pa3znes 12. YpaBHeHUs1 M HEPABEHCTBA.

JIuHeliHble M KBAAPATHbIC YPABHEHUS U HEPABEHCTBA U UX cUCTeMbl.JIuHeliHbIE
YPaBHEHHS U HEPABEHCTBA U NX CUCTeMbl. KBajgpaTHbIE ypaBHEHUS M1 HEPABEHCTBA U
WX CHUCTEMBI.

PaunoHajbHbIC M HPPALMOHAJIbHbIC YPABHEHHS U HEPABEHCTBA.

[loHATHE palMOHANBHBIX W MPPALMOHAIBHBIX YPABHEHMM W HEPAaBEHCTB. MeTox
MHTEPBAJIOB. PaBHOCWIBHOCTH ypaBHEHUH, HEpaBEHCTB. OCHOBHBIE MPUEMBI HX
pemieHust  (pa3loXEHUE Ha  MHOXKUTENIHM, BBEICHUE HOBBIX IEPEMEHHBIX,
MOICTAaHOBKA).

Tpuronomerpuyeckne ypaBHeHUs M HEPABEHCTBA.

IIpocreiiiue TPUTOHOMETPUYECKHE YpaBHEHMs U HepasBeHCTBA. [Ipusenenue
TPUTOHOMETPUYECKUX YPaBHEHUM K MIPOCTEUIIUM c IIOMOII[BIO
TPUTOHOMETPUUYECKUX  mpeoOpa3oBaHuil. [lpuBegeHnMe  TPUTOHOMETPUUECKHUX
YPaBHEHU K KBAJIPATHBIM.

IIoka3aTeibHbIE ypaBHeHMsl W HepaBeHCTBa. Ilpocreime noka3aTeyibHbIE
ypaBHEHMSI M HepaBeHCTBA. [lokas3aTenbHble ypaBHEHUS, NPUBOAUMBIE K
MPOCTEUILINM C TOMOLIBIO aNreOpandecKux Npeoodpa3zoBaHUM.

Jlorapugmuyeckue ypaBHeHHs 1 HEPABECHCTBA.

[Ipocreiimue norapudmudeckrie ypaBHeHUsI U HepaBeHCTBA. O01aCTh JOMYCTUMBIX
3HAYECHUN JTOrapu(pMUUECKUX YPaBHEHUI 1 HEPABEHCTB.

Cucrembl ypaBHEHHH.

CucteMbl JIMHEMHBIX W TOKAa3aTEIbHBIX YPaBHEHW M HEpPaBEHCTB. MeTombl
IIOJCTAaHOBKU U CJIOKEHHS.

I'paduyeckoe penieHne ypaBHeHH, HEPABEHCTB M CHCTEM.

ANropuT™M pellleHue ypaBHEHUM, HEPABEHCTB U CUCTEM TIpapUuecKuM METO/IOM.
Hanmnume mocTOpoHHHMX KOpHEM NpPU MCIOJIb30BAHWMM JAHHOTO MeTroja.Pemienue
3a71a4 Ha COCTABJICHUE YPABHEHUMN U CUCTEM YPABHEHHUI.

IIpakTu4yeckue 3aHATHS

Kopuu ypaBHeHuil. PaBHOCHMIIBHOCTh ypaBHEHUM M HepaBeHCTB. [IpeoOpa3zoBanue
ypaBHEHHU U HEpaBeHCTB. OCHOBHBIE IPUEMBI PEIICHHS] YPABHEHUN U HEPABEHCTB.
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Pemenune cucrem ypaBHeHuil. Mcnonb3oBaHue CBOWCTB U rpadukoB QyHKIUN 1Jis
pelIeHUs] YPABHEHUN U HEPABEHCTB

Camocmosmenvnas paboma Ne29. BueayoumopHoe peuieHue 3K3AMEHAYUOHHBIX
3a0aHull.

Tembl Hcc/Ie10BATEILCKUX PA0OT U HAYYHBIX POEKTOB

1) Maremartuka B Moei mpodeccum.

2) 3aHuMaTenbHasi MaTEMaTHKA.

3) Cii0XHbIE MPOLIEHTHI B SKOHOMUYECKUX pacyeTax.

4) ®dpakTanbHasg reOMETpUs B HAYKE U MPUPOJIE.

5) Marus uncen ®udboHayym.

6) Konnueckue ceueHus U X 3HAUYCHHUE B TEXHUKE.

7) [loBepXHOCTH BTOPOTO MOPSIIKA.

8) UcTopus MaTeMaTuku.

9) buorpadust 3HaMEeHUTOrO0 MaTeMaTHKa.

10) IIpoucxosxieHre Yucia Imu.

11) [IpaBuibHBIEC U MONTYIPABUILHBIE MHOTOTPAHHUKH.

12) MaremaTuka B COBpEMEHHOU apXUTEKTYpE.

13) HeeBKiin10BbI T€OMETPUH M KX MOJIEIIH.

14) ITpaBuio 30J0TOrO CEYEHUS.

15) MaTtemaTuueckue XapakTepUCTUKU Erunerckux nupamus.

16) UcTopus pa3BUTHS KOMIUIEKCHBIX YUCEN.

1'7) MaTemaTuka B HCKYCCTBE.

18) McToprs BOSHUKHOBEHHUS YMCET.

19) OcHOBBI MEHTAJIBHON apU(PMETUKH.

20) CoBpeMEHHbIE MATEMATUYECKUE OTKPBITHSL.

21) OcHOBBI KpUNTOTpAPUH.

22) OCHOBBI 5KOHOMETPUKH.

23) Tononornyeckre NOBEPXHOCTH U UX CBOMCTBA.

24) OcHOBBI 00yUYEHHUS MAaTEeMATUKHU CTYJICHTOB C HAPYIIICHUEM 3PEHUSL.
25) CpaBHeHHE MaTeMaTHuecKoro oopasoBanus B Poccuu u 3apy0OeKHBIX cTpaHax.
26) Matematuka s mooessl B Bennkoit OtedectBenHoit Boiine.

27) UcTopus TPUTOHOMETPHUH U €€ POJIb B PA3BUTHH HAYKH M TEXHUKH.
28) Matematuka B 3D MoaennpoBaHuu.

29) [lpuknagHoe 3HaU€HHE MATEMAaTHKU B OCHOBaX (PMHAHCOBOW rPaMOTHOCTH.
30) Teopust BeposiTHOCTEN M OM3HEC TUIAHUPOBAHUE.
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XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJBHOCTHU CTYJIEHTOB

Conep:xkanue | XapaKTepHCTHKA OCHOBHBIX BH/IOB [IeATEJIbHOCTH

00y4eHus CTYJIEHTOB (HA YPOBHE y4eOHBbIX IeHCTBHI)

BBenenne O3HaKOMIIEHHE C POJIbIO MATEMATUKH B HAYKE, TEXHUKE,
HYKOHOMUKE, HHOOPMAITMOHHBIX TEXHOJIOTHSIX M MPAKTHICCKOM
nesaTenbHoCcTH. O3HAaKOMJIEHHUE C LIEJISIMU U 33/1a4aMU U3YYEeHUS
MaTeMaTHKu npu ocBoeHuu npodeccuit CI1O u crenumanbHOCTEH
CIIO

AJI'EBPA
PazButune Brinonnenue apudmeTrnueckux qeHCTBUNA HAJl YUCIIaMHU,
MOHATHS O COYETAasi yCTHBIE U MMCbMEHHBIE PUEMBL.
yucJie Haxoxnenne mpuOImKeHHbIX 3HAYCHUA BETMYUH U
MOTPEIIHOCTEN BBIUMCICHUM (a0COMIOTHON U OTHOCUTEIHLHOM);
CPaBHEHME YHCIIOBBIX BBIPAKEHUN.
Haxoxnenue ommbok B mpeoOpa30BaAHMIX U BEIYMCICHUSX
(OTHOCHUTCS KO BCEM MYHKTaM MPOTPAMMBI)
KopHn, O3HaKOMJIEHHE C IOHSITUEM KOPHS N-U CTEIIEHU, CBOMCTBAMU
CTeIeHH, paavKaioB U MpaBUIaMU CPABHEHUSI KOPHEM.
Jorapugmsbl dopMyIUpPOBaHUE ONIPEAECTICHNS KOPHS U CBOWCTB KOPHEMU.

Brruncienue u cpaBHEHUE KOPHEN, BBIIIOJIHEHUE IPUKUJIKA
3HaueHust KopHa. [IpeoOpazoBanue YUCIOBBIX U OYKBEHHBIX
BBIPAKECHUN, COJAEPKALLINX PATUKAIIBL.

BrlnonHenue pacyeToB no (GpopmysiaM, CoAEpKaIIMM PaTuKabl,
OCYUIECTBJISISI HEOOXOIUMbIE TTOJICTAHOBKHU U MPE0Opa30BaHUsI.
Onpenenenne paBHOCUIBHOCTH BBIPAKEHHUM C paiuKaIaMu.
Pemienne nppallMOHAIBHBIX YPABHEHH.

O3HaKOMJICHHE C TIOHATUEM CTENECHU C ACHCTBUTEIbHBIM
MTOKA3aTEIIEM.

Haxoxnenue 3HaueHnil CTENEHU, UCTIOb3YS MIPU
HE0OXOIMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuchiBaHUE KOPHS N- CTETICHU B BUJIE CTETICHU C IPOOHBIM
MoKas3arejieM U Hao00pOoT.

DopMyIUPOBAHUE CBOMCTB CTENEHEN. BhIUNCIIEHUE CTENIEHEN C
paLMOHAIBHBIM I10KA3aTeJIEM, BBIITOJIHEHUE TPUKUIKU 3HAUCHUS
CTETICHU, CDABHCHUE CTEIICHEN.

[IpeobpazoBaHKe YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH,
COZEpKAIMX CTEICHU, IPUMEHSISI CBOMCTBA. Perenue
[I0KA3aTeIbHbIX YPABHEHUN.

O3HakOMJIEHHE C IPUMEHEHUEM KOPHEHN U CTENEHEN NpH
BBIYMCJIEHUH CPEIHUX, ACICHUN OTPE3KA B «30JI0TOM CEYEHUW.
Pemenre npukiiaiHbIX 3a0a4 HA CJIOHBIC MPOLICHTHI.

Pemenne nmokazatenbHbIX U JOTapUOMUYECKUX YPABHEHHI.
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Brimonnenune npeoOpa3oBaHuii BeIpaKeHUH, IPUMEHEHHE

IIpeoGpa3zoBa . .
HHe 2l (dbopMyI1, CBSI3aHHBIX CO CBOMCTBAMU cTeneHed u Jorapudmos.
Gpamueckux Omnpenenenre o0aacTy JOMYCTUMBIX 3HAUEHUIN
. Jorapu(pMuUEcKOro BelpaxkeHus. Penienue sorapumMuueckux
BbIPaKeHU I .
ypaBHEHUI
OCHOBbBI TPUT'TOHOMETPUU
OcHoBHbBIC N3ydenune painaHHOTrO METOJa U3MEPEHUS YTJIOB BPALLICHUS U
MOHATHSA UX CBSI3H C IpalyCHOM Mepoil. I300paxeHue yrioB BpalleHus
Ha OKPYKHOCTH, COOTHECEHHE BEJIMYMHBI YIJIa C €ro
PACITOIOKEHHUEM.
@opMyIHpPOBaHUE ONPEIEICHUN TPUTOHOMETPUIECKUX
(bYHKIUI 17151 YTII0OB IOBOPOTA M OCTPHIX YTJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSICHEHUE X B3aMMOCBS3H
OcHoBHBIE IIpuMeHeHne OCHOBHBIX TPUTOHOMETPUYECKUX TOXKIAECTB IS
TPUTOHOMe- BBIUMCJICHUS] 3HAUEHUN TPUTOHOMETPUYECKUX (PYHKUIUHN 1O
TPpUYECKHUe OJIHOM U3 HUX
TOKIECTBA
IIpeodpa3zoBa | M3yueHue oCHOBHBIX (POPMYII TPUTOHOMETPUH: (POPMYIIbI
HHS TPO- CJIOXEHUS, YIBOCHHUS, TPE0OpPa30BAHUS CYMMBbI
cTedmux TPUTOHOMETPUUECKUX (DYHKIMI B IPOU3BEACHUE U
TPUTOHOMETP | IPOU3BEJCHUS B CYMMY M IPUMEHEHHE MPU BEIYMCICHUH
HYECKHX 3HA4YEHHsI TPUTOHOMETPUUECKOTO BBIPAKEHUS U YIPOLICHUS €T0.
BbIPaKEeHHU I O3HaKOMIIEHHE CO CBOMCTBAMU CUMMETPUU TOUYEK HA
€IMHUYHOW OKPYKHOCTU M PUMEHEHHE UX JJIs1 BBIBOJA (OpMYJT
IPUBEACHUS
Ipocreiimme | Pemenue mo ¢popMysaMm U TPUTOHOMETPUUECKOMY KPYTY
TPHUIOHO- MIPOCTENIINX TPUTOHOMETPUUECKUX YPABHEHUM.
MeTpuueckue | [IpuMeHeHHe 0OIIMX METOJIOB PEIICHUS YpaBHEHUN
ypaBHeHUsi 1 | (IpUBEACHUE K TMHEHHOMY, KBaIpaTHOMY, METO/ Pa3JIOKECHUS
HepaBeHCTBA | HA MHOXKUTEIH, 3aMEHbI IEPEMEHHOW) TP pELICHUN
TPUTOHOMETPUUECKUX YPABHEHUN. Y MEHUE OTMEUATh Ha KpyTe
pelIeHus] NPOCTEUIITNX TPUTOHOMETPUUECKUX HEPABEHCTB
ApKcunyc, O3HaKOMIIEHHE C TTOHSATHEM 0OPATHBIX TPUTOHOMETPUUYECKHUX
ApPKKOCUHYC, | QyHKUIHH.
ApPKTaHIeHC N3yueHue onpeneneHnil apkCuHyca, apkKKOCHHYCa, apKTaHI€Hca
ymucsaa yucia, GopMyTupOBaHUE UX, U300pAKEHNUE HA SUHUIHON
OKPYHOCTH, IPUMEHEHHUE ITPU PEIIEHUN YPABHEHUI
®YHKINUU, UX CBOUCTBA U TPA®UKHU
DyHKIUH. O3HaKOMJIEHHE C IOHITUEM MIEPEMEHHOM, IPUMEPAMU
IMonsiTHe 0 3aBUCUMOCTEN MEXy IEPEMEHHBIMH.
HenmpepbIBHO- | O3HaKOMJICHHUE C MOHATHEM rpaduka, onpeeIecHue

CTH (PYHKUIMH

MPUHAICKHOCTH TOUKU Tpaduky GyHkimu. OnpeneneHue mo
dbopmyIie mpocTeiIeit 3aBUCUMOCTH, BU/Ia ee Tpaduka.
Bripakenue no hopmysie 0THON IEpeMEHHOM Yepes3 ApyTHe.
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O3HakOMJICHHE C OnpeaesieHueM (PYHKINH, (POPMYIUPOBAHHE
ero. Haxoxxnenue obnactu onpeneiaeHust 1 00JacTH 3HaUCHU N

byHKITUU

CBoiicTBa O3znHakomiieHue ¢ npuMepamMu GyHKIUOHATIBHBIX 3aBUCUMOCTEH
pyHknum. B pEaJIbHBIX MPOLECCaX U3 CMEKHBIX AUCIUILINH.
I'papuueckasi | O3HaKOMIIEHUE C JOKA3aTEIbHBIMU PACCYKICHUSMH HEKOTOPBIX
UHTEP- CBOMCTB JIMHEHHOW U KBaJAPaTUYHOU PYHKIUH, IPOBEICHUE
nperanus. VCCJIEI0BAHMS JINHEWHOM, KyCOUYHO-JIMHEMHOMN, APOOHO-
IIpumepsI JUHEWHON U KBaAPATUIHON (YHKIUI, TOCTPOCHHUE UX
¢ynkuuonanan | rpadukos. [loctpoenue u uteHue rpagukoB QyHKIIHIA.

HBIX 3a- HccnenoBanne GpyHKITUN.

BucuMocTeid B | CocTaBieHue BUIOB (PyHKIMN MO TaHHOMY YCJIOBHIO, PEIIICHHUE
peajibHBIX 3aJ1a4y Ha 3KCTPEMYM.

npoueccax u Brinonnenue npeodbpazoBanuii rpaduka GyHKIIUN

SIBJICHUSIX

OopartHbie N3yuenune noHsTust oOpaTHOM (PYHKITUH, ONIPECIICHUE BUIA U

byHKUMH nocTpoeHue rpaduka oopaTHOM PYHKIIMHU, HAXOXKICHHUE €€
oOnactu onpeaeneHus U obnactu 3HaueHuid. [lpumenenune
CBOMCTB (DYyHKIIMI PU UCCIETOBAHUH YPABHEHUHN U PEILICHUN
3a/1a4y Ha 3KCTpeMyM. O3HaAKOMJIEHHE C MOHSATUEM CII0KHON
byHKIIUN

Crenennslie, Boeluucnenue 3HaueHnil GyHKIUN 110 3HAYEHUIO apTyMEHTA.
MoKa3a- OmnpeneneHue MoJI0KEHNs TOUKU Ha TpaduKe 1o ee
TeJIbHbIE, KOOpAMHATaM U Ha00OpOT.

Jorapugmu- Hcnonbs3oBanre CBOMCTB (PYHKITUI /I CpaBHEHHUS 3HAUCHUM
yecKue u CTerneHel u iorapu@mos.

TPUTOHOMe- [TocTpoenue rpaduKOB CTENEHHBIX U JOTAPUPMUIECKUX
TpUYECKHe GyHKIUH.

GyHkuun. Pemenne mokaszatenbHbIX U JTOTapu(MUUECKUX YPaBHEHUH U
OoOpaTtHbIe HEPABEHCTB 10

TPUTOHOMe- M3BECTHBIM AJITOPUTMAM.

TPpUYECKHUe O3HaKOMJIEHHE C IOHSATUEM HETPEPHIBHOM NTEPUOANIECKON
GyHKIun byukIuu, GopMyJIMpOBaHUE CBOMCTB CUHYCA U KOCUHYCA,

MOCTPOCHUE UX TPadUKOB.

O3HaKOMIIEHHE C MOHATUEM FApPMOHUYECKUX KOJIeOaHul U
npUMEPAMHU FraPMOHUYECKUX KOJIEOAaHUH 1J11 ONTUCAHUS
MPOIIECCOB B (PU3MKE U IPYTUX 00IACTIX 3HAHHUS.

O3HaKOMJIEHHE C OHSITUEM PA3PBIBHOW MEPUOJUYECKOM
bynakuu, GopMyITupoBaHUE CBOMCTB TAaHT€HCA U KOTAHTEHCA,
MIOCTPOCHHUE UX IPadHKOB.

[Ipumenenne cBONCTB (DYHKIIHI JIJIs1 CPAaBHEHUS 3HAYCHUN
TPUTOHOMETPUUECKUX (PYHKITUH, perieHus
TPUTOHOMETpUUECKUX ypaBHeHUH. [TocTpoenue rpadukos
0OpaTHBIX TPUTOHOMETPUYECKUX (DYHKIIMI U ONpe/iesIeHue 0
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| rpadukam ux cBoiicTB. BoimonHenne npeoGpaszoBanus rpaduKos |

HAYAJIA MATEMATHUYECKOI'O AHAJIN3A

ITocaenoBate
JBHOCTH

O3HaKOMIIEHHE C ITOHATUEM YUCIIOBOM IOCIIEI0BATEIBHOCTH,
crioco0aMu ee 3a7aHusl, BHIYUCICHUSIMH €€ YWICHOB.
O3HnakomaeHue ¢ noussmuem npeoena nocieo008ameabHOCU.
O3HaKOMJIEHHE C BBIUMCIEHUEM CYyMMbl OECKOHEYHOTO
YHCJIOBOTO Psiia HAa IPUMEPE BBIYMCIICHUSI CYMMbI OECKOHEUHO
yOBIBaIOIIEH reOMETPUIECKON TPOTPECCUH.

Pemenue 3anay Ha npuMeHeHne (HOPMyIbl CYMMbI OECKOHEYHO
yOBIBaIOIIEH r€OMETPUIECKON MTPOTPECCUU

IpousBoanasn
U ee npu-
MEHEeHHne

O3HAKOMIIEHHE C MMOHATUEM ITPOU3BOIHOM.

Nzydenne u GopMyIupoBaHHUE €€ MEXaHUYECKOTO U
r€OMETPUYECKOTO CMBICIIA, U3YUEHUE AITOPUTMA BHIYUCIICHHUS
IIPOU3BOJIHON HA IPUMEPE BBIYMCIIEHUS] MTHOBEHHON CKOPOCTH
U YIJIOBOTO KO3(ppUIMEeHTa KacaTelbHOM.

CocTraBieHre ypaBHEHUS KacaTeIbHOM B 00IIEM BU/IE.
YcBoenue mpaBui nuddepeHInpoBanus, TAOIHUIIbI
IPOU3BOJHBIX 3JIEMEHTAPHBIX (PYHKIIUH, IPUMEHEHHE IS
muddepenurpoBanust QyHKIMM, COCTABICHUS YPaBHEHUS
KacareylbHOU. M3ydueHne Teopem O CBSI3U CBOMCTB (DYHKIIMH U
POU3BOAHOM, (POPMYITUPOBKA UX.

[IpoBeaeHne ¢ TOMOIIBIO TPOU3BOJHOM UCCIEAOBAHUS
byHKIUY, 3a1aHHOU (POPMYIIOH.

YcTaHOBIEHUE CBSA3M CBOMCTB (PYHKIIMU Y IPOU3BOJIHOM 1O UX
rpagukam.

[IpuMeHeHne MpON3BOAHOM ISl PELICHU 3a/1a4 Ha
HaX0XkJIeHWEe HauOobIIero, HAMMEHbIIEro 3HaYeHUsI U Ha
HAXO0XKJEHUE IKCTPEMYMaA

IlepBooOpa3u
asl 1 HHTErpaJ

O3HakOMJIEHHE C IOHATHEM UHTerpajia U epBOOOPa3HOM.
N3yyeHue npaBuiia BHIYUCICHUS IEPBOOOPAZHON U TEOPEMBI
Herorona— JleliOnuna.

Pelenue 3a1ay Ha CBSI3b IEPBOOOPA3HON U €€ TPOU3BOIHOM,
BBIYKCIIEHHUE NTEPBOOOPA3HOM AJI JAaHHON PYHKIUU.

Pelenue 3a1ay Ha NpUMEHEHHE UHTETpaJIa JJIsl BBIYMCICHUS
(bU3UYECKUX BEIMYHMH U TUIOIIA e

YPABHEHUSA U HEPABEHCTBA
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YpaBHenus u
CUCTEMbI
YPABHECHU U
HepaBenctBa
U CHCTEMBI
HEPABEHCTB C
ABYMS
nepeMeHHbIMH

O3HaKOMIIEHHE C MPOCTEUIIMMH CBEICHUSIMHU O KOPHSIX
anreOpanvecknx ypaBHEHUH, MOHATUSIMU HUCCIEA0BAHUS
YPaBHEHUU U CUCTEM YPABHEHMUM.

W3yuyenue Teopun paBHOCWIBHOCTH YPAaBHEHUH U €€
npumeHenus. [ToBTopeHne 3anucu pemeHus CTaHaapTHBIX
yYpaBHEHUH, IPUEMOB IPe0Opa30BaHusl ypaBHEHUH 115
CBEJICHUS K CTaHJaPTHOMY YPaBHEHMIO.

Pemenne panoHaNbHbIX, MPPALMOHAIBHBIX, IOKA3aTEIbHbIX U
TPUTOHOMETPUUYECKUX YPABHEHUN U CUCTEM.

Hcnonb30BaHne CBOMCTB U rpapukoB PYHKIMIA U1 pEeIICHUS
ypaBHeHU#. [loBTOpEeHNE OCHOBHBIX IPUEMOB PEIICHHS CUCTEM.
Pemenne ypaBHEHUI ¢ IPUMEHEHUEM BCEX IIPUEMOB
(pa3yoxeHus: Ha MHOYKHUTEIH, BBEJICHNSI HOBBIX HEU3BECTHBIX,
MIOJICTAHOBKH, TPaQHUECKOro METOIA).

Pemenne cucrem ypaBHEHUM C IPUMEHEHUEM Pa3JINYHBIX
crioco6oB. O3HaKOMJIEHHE C OOITUMHU BOIIPOCAMU PEIICHUS
HEPaBEHCTB U UCIOJIb30BaHUE CBOMCTB U IpauKoB (HyHKIUH
IIPU PELICHUN HEPABEHCTB. PelieHne HepaBeHCTB U CUCTEM
HEPAaBEHCTB C MPUMEHEHUEM Pa3IMYHBIX CIIOCOOOB.

IIpuMeHeHrne MaTeMaTHYECKUX METOI0B JUIsl PELICHHUS
COJIepKaTENbHBIX 3a/1a4 U3 Pa3InYHbIX 00JIaCTEl HAYKU U
npakTuku. HTeprpeTupoBaHue pe3yabTaToOB C YYETOM
peaNbHBIX OTPAaHUYEHUN

3JEMEHTHBI KOMBUHATOPUKHU, TEOPUU BEPOSITHOCTEH U

CTATUCTHUKU
OcHoBHbBIE N3yuenune mpaBuia KOMOMHATOPUKY U IPUMEHEHUE TIPH
NOHATHUS peleHny KOMOMHATOPHBIX 3aj1au.
KoMOumHaTOopn | PemieHne KOMOMHATOPHBIX 33724 METOJOM Iepedopa u 1o
KH IIpaBUIIy YMHOKEHHS.
O3HaKOMJIEHHE C IOHATUAMU KOMOMHATOPUKH: pa3MEILIEHUSIMH,
COUYETaHUSAMH, NTEPECTAHOBKAMH U (POpMyIIaMH JIJIST UX
BbIuKciieHus. OObsCHEHUE U TpUMEHeHue GopMyJ 1S
BBIYMCJIEHUS Pa3MELIEHNN, IEPECTAHOBOK U COUETAHUM ITPU
pemenuu 3aaa4. O3HakomiieHue ¢ ouHoMmoM HeroToHa 1
TpeyronbHUKoM [lackans. Pemenue npakTuueckux 3aaad ¢
MCII0JIb30BAaHUEM MOHATUHN U MPaBUJI KOMOMHATOPUKHU
JIeMEeHTBI N3yuyeHune Ki1accu4ecKkoro onpeieeHus: BEpOSITHOCTH, CBOMCTB
TeOpuH BEPOSITHOCTH, TEOPEMBI O CYMME BEPOSITHOCTEM.
BeposiTHOCTeli | PaccMoTpeHune npuMepoB BBIUKCIEHUS BEPOSTHOCTEN. Pelienue
3aJ1a4y Ha BBIYMCIICHUE BEPOSITHOCTEH COOBITUI
IIpeacraBien | O3HaKOMIJIEHHE C IPEACTABICHUEM YHCIOBBIX JAHHBIX U UX
ue JaHHBIX XapaKTEPUCTUKAMHU.
(Tabdamubl, Pelenue mpakTuyeckux 3ajad Ha 00padOTKy YUCIOBBIX
AHATPAMMBI, | TAHHBIX, BBIYUCIIEHUE UX XapAKTEPUCTHUK
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| rpauxku)

I'EOMETPUA

IIpsimble u
IUIOCKOCTH B
NPOCTPAHCTBE

@opMyJIMpOBKa U NPUBEICHNE JOKA3aTEIbCTB IPU3HAKOB
B3aUMHOT'O PACIIOJIOKEHHUS MPSMBIX U IIJIOCKOCTEM.
Pacnio3HaBaHue Ha yepTekax U MOACIIAX PA3IMYHBIX CIIy4acB
B3aMMHOTO PACTOJIOKEHUS NPSMBIX U INTIOCKOCTEM,
apryMEHTUPOBAHUE CBOUX CYKJIeHUN. POpMyIUpOBaHUE
ONPEIECIICHAN, IPU3HAKOB U CBOMCTB MMAPAIIENBHBIX U
NEPIECHANKYJIAPHBIX TUIOCKOCTEHN, ABYTPAHHBIX U JTUHEUHBIX
YTJIOB.

BrInosHeHre NOCTPOEHHUS YIJIOB MEXIY NPSMBIMU, IPSIMON U
IJIOCKOCTBIO, MEXY INIOCKOCTSIMU I10 OITMCAHUIO U
pacro3HaBaHKWE UX HA MOJEIAX.

IIprMenenue Ipru3HaKkoB U CBOMCTB PACIIOJIOKEHUS IIPSIMBIX U
IIJIOCKOCTEH IIPU PELICHUU 3a/1a4.

N306paxxeHne Ha pUCyHKaxX U KOHCTPYMPOBAaHUE Ha MOJEIIAX
IIEPIICHIUKYJIAPOB U HAKIOHHBIX K IUNIOCKOCTH, NPSMBIX,
[1apajuIeNIbHBIX IIJIOCKOCTEH, YTIIOB MEXK Y IIPAMOU U
IJIOCKOCTBIO U 00OCHOBaHUE MOCTPOCHHUS.

Pemenue 3a1a4 Ha BEIYMCIIEHNE TEOMETPUIECKUX BEIMYHH.
Onurcel-BaHUE PACCTOSIHUA OT TOUKH 10 INIOCKOCTH, OT MPSMOU
110 TUIOCKOCTH, MEXAY IUIOCKOCTSIMHU, MEXKIY
CKPEIIMBAIOIMHUCS MPAMBIMH, MEK1y TPOU3BOJIBbHBIMH
(durypamu B MpOCTPAHCTBE.

@OopMyIIMPOBAHNE U TIOKA3BIBAHUE OCHOBHBIX TEOPEM O
pPacCTOSTHUSIX (TEOPEM CYIIIECTBOBAHMS, CBOMCTBA).

N300paxeHne Ha yepTexax U MOJCISIX pacCTOSTHUS U
000CHOBaHUE CBOUX CykaAeHUN. OnpeneneHre U BEIYUCICHNE
paccTosiHU B ipocTpaHcTBe. [Ipumenenune popmy u Teopem
IJJAHUMETPUHM I PELICHU 3a1a4.

O3HaKOMIIEHHE C MTOHATUEM NAPAIIIETBHOTO POEKTUPOBAHUS U
ero cBorcTBaMu. Dopmynuposariue meopemsl 0 nIOUAOU
OPMO2OHANLHOU NPOEKYUL MHO20)20IbHUKAL.

[Ipumenenune Teopuu Juisi 000CHOBaHUS TOCTPOEHUH U
BBIYMCJIEHNNA. APTYyMEHTUPOBAHUE CBOUX CYXKIAECHUNU O B3aUMHOM
pPacnoJIOKEHUH MPOCTPAHCTBEHHBIX (QUTYP

MHororpanux
HKH

OnucaHue U XapaKTEPUCTUKA PA3TUYHBIX BHJIOB
MHOTOTPAHHHUKOB, TIEPEYNCIICHUE UX JJIEMEHTOB U CBOMCTB.

N3o0pakeHre MHOTOIPAHHUKOB M BBITIOJIHCHUE TIOCTPOCHHMS Ha
N300paKEHUSIX U MOJICISIX MHOTOTPaHHUKOB.

Brruncnenue JIMHENHBIX 3JIEMEHTOB U YIJIOB B
MPOCTPAHCTBEHHBIX KOHPUTYPAIUIX, APTYMEHTUPOBAHNUE CBOUX
CY>KIeHUH. XapakTepUCTUKa U U300pakeHne
CEUCHMUS,pA38EPMKU MHO202DAHHUKOS8, BBIYUCIIEHUE TUIOIIAJIeH
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ITIOBEPXHOCTEMN.

[TocTpoenue mpocTeimux ceueHuit Kyoa, Mpu3Mbl, MUPAMUIBIL.
[TpumeHnenune (pakToB U CBEICHUH U3 TUIAHUMETPHH.
O3HaKOMIIEHHE C BUJIaMH CHMMETPUI B IIPOCTPAHCTBE,
(dopMyIMpoBaHHE ONPEAEIICHUN U CBOWCTB. XapaKTepUCTHKA
CUMMETPHH TEJI BPALLICHUS! 1 MHOTOTPAHHUKOB.

IIpuMeHeHne CBOMCTB CUMMETPHUU IIPU PELICHUU 3a1a4.
Hcnonp3oBaHne NpruoOpETEHHBIX 3HAHUM JUIsSl UCCIIEI0BAHUS U
MOJICJINPOBAHUS HECIIOKHBIX 3a/1a4.

N300paxeHre OCHOBHBIX MHOTOTPAHHUKOB Y BBINIOJHEHUE
PUCYHKOB IO YCJIOBUSM 3a]1a4

Teman
NMOBEPXHOCTH
BpalleHust

O3HakOMJICHHE C BUIAaMH TeJ BpalieHus, POpMyIUpOBaHUE HX
ONPEAECIECHUN U CBOWCTB.

@OopMyJIMPOBAaHNE TEOPEM O CEYEHMH IIapa INIOCKOCTHIO U
IUIOCKOCTH, KacaTeabHOU K cepe.

XapakTepucTuka u 1300pakeHre Tell BpallleHus1, UX Pa3BEepPTKH,
CCUCHMS.

Pemenue 3a1a4 Ha NOCTPOCHHUE CEUEHUM, BBIYUCIIEHUE JJINH,
paccTosiHui, yrioB, omanei. Ilposenenne qokazarenbHbIX
paccyXJI€HUH MIPYU PELLICHNN 3a/1a4.

[IprmeHenne CBOMCTB CUMMETPHH IPH PEIICHUH 337a4 Ha Tena
BpalIeHUs, KOMOMHAIIUIO TEN.

N300pakeHre OCHOBHBIX KPYTIJIbIX T€J U BBINOJHEHUE PUCYHKA
110 YCJIOBUIO 33J1a4H

HU3mepenus B
reoMeTpuu

O3HakoOMJIEHHE C MOHSITUSMHU IUIOMIAAU U 00beMa, aKCUOMaMH U
CBOVCTBAMU.

Pemenue 3amau Ha BRIYUCIICHUE TUIOMIAACH TUIOCKUX (UTYD C
MPUMEHEHUEM COOTBETCTBYIOMUX (HOPMYT U (PaKTOB U3
wiaHuMeTpun. 3yueHnre TeopeM 0 BRIUKUCICHUU 00BEMOB
MPOCTPAHCTBEHHBIX TEJI, PELICHUE 3a7a4 Ha IPUMEHEHUE
dbopmyn BeruncieHus 00beMoB. 3yduenue dhopmyn ams
BBIYUCJICHUS TUIONIAeH TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ
BpallEHUS.

O3HaKOMJIEHHE C METOJIOM BBIUMCIICHHS TUIOIAIA IOBEPXHOCTU
cdepsl. Pemienue 3a1ay Ha BIUKCIECHUE TUIOLIAACH
MMOBEPXHOCTHU MPOCTPAHCTBEHHBIX TEI
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Koopaunarsl
U BEKTOPbI

O3HaKOMIIEHHE C MTOHATUEM BeKTOpa. M3yueHue nexkapToBon
CUCTEMBI KOOPAUHAT B IPOCTPAHCTBE, IOCTPOECHUE 110 33 JaHHBIM
KOOpJMHATaM TOYEK U INIOCKOCTEH, HaX0XKACHUE KOOPAUHAT
TOYEK.

HaxoxneHne ypaBHEHUH OKPY>KHOCTH, C(pephbl, INIIOCKOCTH.
Beluncienyre paccTOsTHUN MEXAYy TOUKaMHu.

N3yuyeHue CBOMCTB BEKTOPHBIX BEJINYUH, IPABWII PA3JI0KECHHUS
BEKTOPOB B TPEXMEPHOM IPOCTPAHCTBE, PABHII HAXOKICHUS
KOOpPJIMHAT BEKTOpa B IIPOCTPAHCTBE, IIPaBUJI IEHCTBUM C
BEKTOPAMHU, 33 JaHHBIMU KOOPINHATAMM.

[Iprmenenne Teopun Ipy PEeLICHUH 3a1a4 Ha JEUCTBUS C
BEKTOpamu. M3yueHne CKaasspHOTO MPOU3BEAEHUS BEKTOPOB,
BEKTOPHOI'0 YPAaBHEHUs NPSMOU U INIOCKOCTH. [Ipumenenne
TEOPUU IIPHU PEIICHUH 3a/1a4 HA IEUCTBUS C BEKTOPaMHU,
KOOPAWHATHBIN METOM, IPUMEHEHNE BEKTOPOB U BBIYUCIICHUS
BEJIMYMH YIJIOB U pacCTOsIHUM. O3HaKOMIIEHUE C
JI0Ka3aTEIbCTBAMU TEOPEM CTEPEOMETPUM O B3aUMHOM
PACIIOIOKEHUU IIPAMBIX U IUNIOCKOCTEHN C UCIIOJIb30BAHUEM
BEKTOPOB

28



YYEBHO-METOINYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHME TIPOI'PAMMBbI YYEBHOU TN CIIUATIJINHBI

OcBoeHnue IIPOrpaMMBbl yaeOHOH JVCHUTUIAHBI oY 1.04
MarteMaTHKaOpraHU30BaHO B y4yeOHOM KaOWHETe, B KOTOPOM HMMEETCS
BO3MOXHOCTh 00€CNeUuTh O0y4aromuMcs CBOOOIHBIN goctyn B HHTEpHET BO
BpeMsi yueOHOTO 3aHATHSI U TEPUOJI BHEYUEOHOM NeATEeIbHOCTH 00yUatOIMUXCS.
[lomemnienne kabuHeTa yaoBiEeTBopseT TpeboBaHusM CaHUTAPHO-IMUIEMUO-
noruyeckux npaBuid U HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) u ocHaileHO THIO-
BbIM 00OpYJOBaHUEM, YKa3aHHbBIM B HACTOSAUIUX TpeOOBAaHUSAX, B TOM 4YHUCIE
CHEIHATU3UPOBAHHON YU4EeOHON MEOENbI0 U CPeJCTBAaMHU O0YUYEHHS, TOCTATOUHBIMU
JUTSI BBIITOJTHEHUS TPEOOBaHUI K YPOBHIO TOJATOTOBKU OOYYAFOIINXCS.

B kabuHeTe mMeeTcss MyJNbTHMEAHHHOE OOOPYyIOBaHME, MOCPEICTBOM KOTOPOTO
YYaCTHUKMA OOpa30BaTEIbHOIO MpoLecca MOTYT MPOCMAaTpPUBaTh BU3YaJbHYIO
MH(pOpMaAIMI0O IO MAaTeMAaTHKE, CO3/1aBaTh MPE3EHTALMH, BHUIEOMATEPHAIIbI, WHBIE
JOKYMEHTBHI.

B coctaB y4eOHO-METOIMYECKOTO M MaTepUAIbHO-TEXHUYECKOTO O0eCeueHHUs
nporpammsbl yueOHou aucturuimasl OY .04 MaTtemaTHka BXOJAT:

—  MHOTrO()YHKIIMOHAJIbHBIN KOMILIEKC MTpenogaBaTelis;

—  HarjasAHble MOCcOOMs (KOMIUIEKTHI y4e€OHBIX TaOJIML, IJIaKaTOB, MOPTPETOB
BBIJAIOIIUXCS YUYEHBIX-MAaTEMATUKOB H JIp.);

—  MH(OpPMaMOHHO-KOMMYHUKATUBHBIE CPEJICTBA;

—  DKpaHHO-3BYKOBBIE IOCOOMS;

—  KOMIUIEKT TEXHMYECKOW JTOKYMEHTAalll{, B TOM YMCJIE MaclopTa Ha CpeAcTBa
00y4eHMs, THCTPYKLIHUH 110 UX UCIIOIB30BAHUIO U TEXHUKE 0€30I1aCHOCTH;

- OubMoTeuHbIi HOH/I.

B Oubmuoreunsii (oHA BXOAAT YYEOHHKH, YUEOHO-METOAUYECKUE KOMILIEKTHI
(VMK), o6ecneuuBatonue  ocBoeHue  yueOHor — mucuumuimHel  OY .04
MaTteMaTHKapEKOMEHIOBaHHbIE WM JOIYIICHHBbIE I HWCIOJb30BAHMUS B
npodeccuoHanbHbIX ~ 00pa30BAaTENbHBIX  OPTaHM3AIUAX, PEATU3YIOMUX  00-
pa3oBaTeNIbHYI0 IPOrPaMMy CpeIHEro oOIIero o0pa3oBaHMs B MPEJEIax OCBOCHUS
[MITCC3 na 6a3e 0CHOBHOTO 00IIIET0 0OpPa30BaHUA.

bubnmoreunsiii GoHI MOKET OBITH JOTOJHEH SHUUKIIONEIUSIMH, CIPAaBOYHUKAMH,
Hay4YHOW, HAYYHO-TIOIYJIIPHOU U APYTOM JIUTEPATYPOU 110 MATEMATHUKE.

B nporiecce ocBoeHUs MporpaMMbl y4eOHOUM TUCUUILTUHBI «MaTeMaTtrka: anredpa
Y Hayajla MaTeMaTUYECKOTrO aHaliKu3a; T€OMETPUs» CTYACHTHI JOJKHBI MOIYYUTh
BO3MOKHOCTh JOCTyIa K BJEKTPOHHBIM YYEOHBIM MaTepuajaM IO MaTeMaTHKE,
UMEIOIIUMCST B CBOOOJIHOM JOCTyne B ceTh MHTepHeT (AJIEeKTPOHHBIM KHUTaM,
npakTUKyMaM, TectaM, matepuasiam EI'D u ap.).
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NHPOPMAIIMOHHOE OBECIIEYEHUE OBYUYEHUA

OcHoBHas JuTepaTypa

1. MargeeBa, T. A. Marematuka : yueonoe mocodue myist CITO / T. A. Marpeena, H.
I'. PepkkoBa, JI. B. [lleBenera ; mox penakmueit /1. B. AnekcanapoBa. — 2-€ u3a. —
CaparoB, ExarepunOypr : IIpodoOpazoBanue, VYpambckuii deaepaibHblil
yHuBepcuteT, 2019. — 215 c¢. — ISBN 978-5-4488-0397-0, 978-5-7996-2868-0. —
TexcT : anexkTpoHHsIit // DnexkTpoHHO-0nbanoTeyHas cucrema [IPR BOOKS : [caiit].
— URL: http://www.iprbookshop.ru/87821.html (mata o6pamenus: 04.02.2020).
— Pexxum noctyma: st aBTOpU3Up. MOJIb30BaTENEH.

2.11IumoBa, JI. 1. Marematuka : y4e6. nocodue / JL.U. [llunosa, A.E. Illunos. —
MockBa : HNH®PA-M, 2019.— 238 c.— (Cpennee mpodeccuoHaibHOE
oOpazoBanue). - ISBN 978-5-16-107059-8. - Tekct : snekrponHsiif. - URL:
https://new.znanium.com/catalog/product/990024 (mata oOpamenus: 04.02.2020)

3. bammaxkoB, M.M. Marematuka: anrebpa U Hayajla MaTeMaTUYECKOro aHAJW3a,
reomerpusi: yueonuk / M.M. bammakoB. — 3-e uza.. crep. — M.: Axkanemus, 2017.-
256 ¢.-8000 3x3.-ISBN 978-5-4468-4416-6.-TekcT HENOCPEACTBEHHBIN.

4 bammakoB, M.M. MaremaTtuka: anredpa ¥ Hadajla MaTEeMaTUYECKOTO aHaJu3a,
reomerpus: 3amadHuk: yueO. I[loco6. [nsa cryn. Yupexnenuwit cpea. mnpod.
obOpazoBanus / M.U. bammakoB. — 4-e u3n.. crep. — M.: Akagemus, 2017.-416 c.-
3000 5k3.-ISBN 978-5-4468-5127-0.-TeKkCT HEMOCPEACTBECHHBIM.

JlonoiHUTEIbHAS JIUTEepaTypa

1. Hanasia, A. A. Marematuka : yueOHuk / A.A. JlagasiH. — 3-e u3., UCp. U JIOIL.
— MockBa : UHOPA-M, 2019. — 544 c¢. — (Cpeanee mnpodeccuoHaIbHOE
obOpazoBanue). - ISBN 978-5-16-102338-9. - Tekcrt : snekrponnbii. - URL:
https://new.znanium.com/catalog/product/1006658 (mata oOpamienus: 04.02.2020).
2. CmupHoBa, E. H. /lononHuTenpHbIE T1aBbl MATEMATHKY : y4eOHOE mocodue s
CIIO / E. H. CmupnoBa, H. B. Makcumenko. — CaparoB : IIpodobpazoBanue,
2020. — 171 c¢. — ISBN 978-5-4488-0535-6. — Tekct : 2IEKTPOHHBIA //
DOnekTpoHHO-OMOmoreunas cucrema IPR - BOOKS :  [caiit]. — URL:
http://www.iprbookshop.ru/91864.html(nara obpamenus: 18.05.2020). — Pexum
JIOCTYTIA: JUIsl aBTOPU3HP. TTOJIb30BATEIICH.

3.AnmnaroB, A. B. Martematuka : yuebnoe nocodue st CI1O / A. B. AnnatoB. — 2-
¢ u3n. — CaparoB : IlpodobOpazoBanne, At ITu Op Menma, 2019. — 162 c. —
ISBN 978-5-4486-0403-4, 978-5-4488-0215-7. — TekcT : >IEeKTPOHHBIA //
OnekTpoHHo-Oubamoteynass cucrema I[PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/80328.html (marta obpamenus: 04.02.2020). — Pexum
JO0CTyTA: JIJIsl aBTOPU3UP. MOJIb30BaTEICH.

4. borys, B. B. IIpoekTHas nesTeIbHOCTD [0 MaTeMaTUKE. MaTeMaTu4yecKnii aHann3
: yueonoe nocooue anst CIIO / B. B. boryn. — Caparos : [IpodoOpazoBanue, Al
[Tu Ap Menua, 2020. — 144 c. — ISBN 978-5-4488-0739-8, 978-5-4497-0430-6.
— TekcT : 25ekTpoHHBIN // DnekTpoHHO-OMONMMoTeunas cucrema IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/92639.html
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(mata oOpameHus:
OJIL30BaTEJIEN

18.05.2020).

Pexum  pocryna:

U1

aBTOPU3HUD.

31



32



		2023-12-04T13:08:20+0300
	Бледных Евгений Викторович




