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1.ITosicHUTEIbLHASA 3aNNCKA

[Iporpamma  ob6mieoOpazoBarenbHOi  yueOHOM  gucimmuimHa  OVY][.03
MaremaTuka mpeaHa3HaueHa AJIi U3y4YeHHs MaTeMaTHUKU B MPO(eccHOHATbHBIX
obpazoBarenpHbIX opranmaiusax CIIO, peamusyronmx o0pa3oBaTeIbHYIO
NporpaMMy CpEIHEro OOIIero oOpa3oBaHWs B MpeENeliaX OCBOCHUS OCHOBHOM
npodeccuoHanbHoi obpazoBarenbHoi nporpammbl CITO (OIIOIT CITIO) Ha 6aze
OCHOBHOT0 0011Iero 00pa3oBaHus MPH MOATOTOBKE CIIEIIMATUCTOB CPETHETO 3BEHA.
[lporpamma paspabotana Ha ocHoBe TpeboBanuii PI'OC cpennero o61IErO
oOpa3oBaHus, MPEABABISIEMBIX K CTPYKTYpE, COIEPXKAHUIO U pe3yibTaTam
OCBOCHHUS  y4eOHOM  JWCUUIUIMHBI ~ Maremaruka, B  COOTBETCTBUH  C
PekoMmeHanusiMu 1o OpTraHM3alMy MOJyYEeHUs CPEIHEro OO0IIero o0pa3oBaHus B
npenenax OCBOCHUSI 00pa30BaTENbHBIX MPOTPAMM CPEIHEro MpoQeccHOHaTbHOTO
oOpa3zoBanusi Ha 0aze OCHOBHOrO oOmiero oopazoBaHus ¢ yderoMm IIpumepHoii
OCHOBHOM 00pa3oBarelbHOM TpOrpaMMbl CpeIHero oO0mero o0pa3oBaHus,
07100peHHO pelieHrneM ¢eaepabHOTO y4eOHO-METOIUIECKOTO 00BEAUHEHUS 110
obmemy oOpazoBanuto (mpotokosoT 28 uroHs 2016 1. Ne 2/16-3).

Conepxanue mporpammbel OY]J[.03 «Maremarrka) HampaBieHO Ha JIOCTHIKEHHUE
CIICAYIOIIMX LeJIei:

» obOecrieueHne  C(POPMHUPOBAHHOCTH  TPEACTABICHUH O  COIMAIBHBIX,
KYJbTYPHBIX H HICTOPUIECKUX (DAKTOPAX CTAHOBJICHUSI MAaTEMATHKU;

* oOecmieueHne CGHOPMUPOBAHHOCTH JIOTHYECKOTO, aITOPUTMUYECKOTO U
MaTeMaTHIECKOTO MBIIIIICHUS;

» oOecreueHne CPOPMHUPOBAHHOCTA YMEHHM MPUMEHSTh MOJTydYCHHBIC 3HAHUS
NPY PEIICHUN Pa3IMIHBIX 33/1a4;

» oOecrieueHre c(HOPMHUPOBAHHOCTH TPEJICTABICHUNH O MaTeMaTHKe KaK 4acTH
001U eNIoBEeYeCKON KyJIbTYPhl, YHUBEPCATHHOM S3bIKE HAYKH, TTO3BOJISIONICM
OTIMCHIBATh M U3Y4aTh PEATbHBIC IPOIIECCHI U SBIICHUS.

B mporpammy BKIIIOYEHO COJIep)KaHUE, HAmpaBlieHHOE Ha (OPMUPOBAHHUE Y
CTYJICHTOB KOMIIETCHIIMM, HEOOXOAUMBIX JIi KadecTBeHHOro ocBoeHust OITOII
CIIO Ha 6a3e ocHOBHOTO 00IIIero 00pa3oBaHUs C MOJYYEHHUEM CPETHETO OOIIETO
oOpa3zoBaHusi; TporpamMMbl  TIOATOTOBKH  KBATM(DUIIMPOBAHHBIX  PabOUMX,
CIy>KalllX; MPOrpaMMBbI OJITOTOBKY crieluaniucToB cpeaHero 3seHa (IITIICC3).



2.00mas xapaKTepuCcTHKA y4eOHO JUCIUIINHBI

Marematnka  sBisiercss  (DyHAAMEHTATLHOM  001Ie00pa3oBaTeIbHOM
TUCIHIIMHON €O  CJOKHBIIIMMCS ~ YCTOWYUBBIM — COJACPKAHMEM H  OOIIUMU
TpeOOBAHUSMU K MOJITOTOBKE 00 YU aOIIUXCSI.

B mpodeccrnonambsHBIX 00pa30BaTEIbHBIX OpPTaHU3AIUAX, PCATU3YIOIINX
o0pa3zoBaTebHYI0 TPOrpaMMy CpEIHETro OO0IIero oOpa3oBaHUS B Tpeesiax
ocoerust OIIOII CIIO nHa 0aze ocHOBHOTO 001IEro OOpa3oBaHUS, H3YYEHHE
MaTeMaTHKA HMMEET CBOM OCOOCHHOCTH B 3aBHUCHMOCTH OT  MpOuIIs
podeccroHaIbHOr0 00pa30BaHUs.

ITpu ocBoennu cnenuanbHocTe 08.02.01 CTpoUTENbCTBO U AKCIUTyaTaIus
3ganuid U coopyxkennii, 08.02.09 MoHrax, Hamaaka W SKCIUTyaTalus
AIIEKTPOOOOPYAOBAaHUS TMPOMBINIUICHHBIX W TpaxaaHckux 3manuid, 23.02.07
Texundyeckoe o0OCTy)XKMBaHHE W PEMOHT JBHTareied, CUCTEM U arperaron
aptomoOmiert, 15.02.13 Texuuueckoe 0OCIy)KUBaHHUE€ U PEMOHT CHCTEM
BECHTHIISIIAN U KOHUITHOHAP OBAHUS, TEXHUISCKOT'O npo putst
npo¢ecCUOHAIILHOTO 00pa3oBaHUs MaTeMaTUKa U3ydyaercs: 0oJiee yriayOlIeHHO, KakK
npodwibHal y4deOHas MUCIMIUIMHA, YIUTHIBAIOIMIAS CHENU(UKY OCBaBaeMbIX
CIICIUAJILHOCTEM.

DTO0 BRIpXACTCS B COJIEPKAaHUK OOYydEHHS, KOJTMYECTBE YacOB, BBIICIICMBIX
Ha W3Y4EHHE OTIEIbHBIX TEM MPOTPaMMbI, TTyOMHE MX OCBOCHHUS CTYJICHTaMH,
obbeMe M XapakTepe MPaKTUYeCKHX 3aHATHH, BHJAaX BHEAYIUTOPHOU
CaMOCTOSTEIbHOM paOOThHI CTYICHTORB.

OO6mwme ey M3yIeHUsS MaTeMaTHKH TPATUITHOHHO PEATM3YIOTCS B YEThIPEX
HarpaBJICHUSX:

* oOmree nmpeacTaBiIeHne 00 UASTX U METOIaX MaTEMaTHKH;

*  HHTCIUICKTyaJIbHOE Pa3BUTHC,

*  OBJIQJICHHE HEOOXOUMBIMHU KOHKPETHBIMU 3HAHUSIMH U YMEHUSIMU;
*  BOCIHTATEIbHOE BO3/ECHUCTBHE.

[IpodunpHas HampaBJICHHOCTh IICJIe MaTeMaTHYEeCKOTO 0O0pa30BaHUS
OTpaXKaeTcsl Ha BBHIOOPE IMPHOPUTETOB B OPraHU3aldd YIeOHOW JCSATEIHLHOCTH
oOyuaronuxcst. s conpanbHO-9KOHOMUYECKOTO TPOQUIIs MpoQecCruoHATBLHOTO
oOpa3zoBaHusi BBIOOp TIIeNie CMeENIaeTCs B MPAarMaTHYeCKOM HalpaBJICHUH,
NPENyCMaTpUBAIOIIEM YCHJIGHHE M PaclIMpEeHHE TPHUKIAJHOTO XapakTepa
U3YYSHHUS] MAaTEMaTHKH, MPEHMYINECTBEHHON OpPHUEHTAIlMM Ha aJlrOPUTMHUYCSCKHMA
CTHJIb TIO3HABATEILHOU IS TEIILHOCTH.

W3yuenue maremarvku Kak mpouibHOM 0011e00pa3zoBaTenbHON ydeOHOM
JTUCIHIUIMHBI,  YYHUTHIBAIONICH  CIEHMU(PUKY  OCBAaMBAaCMbIX  CTYJCHTAMH
cnenpansHoCcTH CIIO, 0OecnieunBaercs:

* BLIOOPOM Pa3JIMUHBIX ITOX0/I0B K BBEICHHUIO OCHOBHBIX TIOHSITHH;

* hOpPMUPOBAHMEM CHUCTEMBl YYEOHBIX 3aJaHUil, O00eCIIeUNBAIOIINX
3¢ (HEKTUBHOE OCYIIECTBIICHNE BLIOPAHHBIX IEJIEBBIX YCTAaHOBOK;

*00OTaIlICHNEM CIEeKTpa CTWICH y4eOHOM MNesITEbHOCTA 3a CYeT
COTJIaCOBAaHWS C  BEAYIIMMH  JACITCILHOCTHBIMH  XapaKTePUCTHKAMMU
BBIOpPaHHOM CTIEIUATBHOCTH.



[IpodunpHas cocTaBisgromas OTpakaeTcsl B TpeOOBAHMSIX K ITOATOTOBKE
00y4aroIMXCs B YaCTH:

*00IICH CHUCTEMBl 3HAHHH: COJEpkKaTeldbHbIE TPUMEPHI HCIIOJH30BAHUA

MaTeMaTHIECKUX UJICH M METOJIOB B PO (ECCHOHATBHOM eATeTbHOCTH;

*YMEHUI: pa3uyue B YPOBHE TPeOOBAHWH K CJIOKHOCTU TPUMEHSIEMBIX

aJITOPUTMOB;

* IPAKTHYECKOTO HCTIOJIh30BAaHUS IMPHOOPETCHHBIX 3HAHUM W yMEHUM:

WHIUBUAYaTbHOIO Y4YeOHOTO OMbITa B TIOCTPOCHHH MaTeMaTHYCCKUX

MO/I€JICH, BBITTOJTHCHUH HCCJIEI0BATEIIbCKHUX IIPOCKTOB.

Takum oOpazoM, peamm3anmsi COAEp)KaHWS  YICOHOW  JUCITUTIIMHBI
OPHUEHTHPYET Ha MPHUOPUTETHYIO POJIb MPOIIECCYaTbHBIX XapaKTEPUCTHK yIeOHOM
paboThl, 3aBUCAIIMX OT MPO(UIs NpodPeccHOHATbHOTO 00pa30BaHMsl, MOTYUCHHUS
OTIbITA HCIIOJI30BAaHUSI MAaTEMaTHKH B COJEPKATeIbHBIX W MPO(ecCHOHATHHO
3HAYUMBIX  CHTyallUsiX 10  CPaBHEHUIO ¢  (OPMaIbHO-YPOBHEBBIMHU
Pe3yJIbTATUBHBIMU XapaKTEPUCTUKAMU O0YICHHS.

ConepxaHue y4yeOHOW IUCUMIUIMHBI pa3padOTaHO B COOTBETCTBUU C
OCHOBHBIMU COJIEP>KaTeIbHBIMH JTUHUSIMHU 00yIEHHUS MaTeMaTHKE:

saireOpanyeckasl JMHMS, BKIIOYAIONIAs CUCTEMAaTH3alMI0 CBEIECHUH O
YUCliaX; W3y4YEHUE HOBBIX W O000OILEHHE paHee HW3YYEHHBIX OIleparui
(BO3BelEHNE B CTEMEHb, M3BJIICUCHHUE KOPHS, JOrapupMUpOBaHHE, CHUHYC,
KOCHHYC, TaHI'€HC, KOTAHT€HC W OOpaTHbIC K HUM); M3Y4YEHHE HOBBIX BHUJIOB
YUCJIOBBIX BBIPOKEHUH ¥ (POPMYI; COBEPIICHCTBOBAHWE TMPAKTHYECKUX
HABBIKOB M BBIYUCIIUTEIHHOU KYJIbTYpPbI, PACIIMPEHUE U COBEPIICHCTBOBAHKE
anredpanyeckoro ammapara, c(pOpMHUPOBAHHOTO B OCHOBHOM WIKOJIE, U €ro
NPUMEHEHHE K PEIICHUIO MAaTeMAaTUIECKUX M MPUKIIQTHBIX 3a/1a4;

* TEOPETUKO-(YHKIIMOHATIbHAS JIMHUSA, BKIIOYAIONIAs CHUCTEMATU3AlUI0 U
pacumpenue cBefeHuN O (YHKIUSAX, COBEPIICHCTBOBAHWE TpapUUSCKUX
YMEHHUIA; 3HAKOMCTBO C OCHOBHBIMH HJICSIMH M METOJaMH MaTeMaTHIECKOTO
aHanu3a B o0ObeMe, MO3BOJBIIOIIEM HCCIEA0BATh 3JeMEHTapHble (QYHKUIUU U
pemaTh MpocTelIme reoMeTpruieckrue, GU3udeckue u Apyrue MpUKIagHbIe

3a/1a4H;
*IMHUS YypPaBHGHWH W HEPABCHCTB, OCHOBaHHAs Ha TIOCTPOCHUU W
HCCJICIOBAaHUN MaTeMaTHYECKHUX MOJIETICH, MepeceKarmasics  C

anreOpandeckoil U TEOpPETUKO-(QYHKIIMOHATIHHON JMHUSAMHU W BKJIFOYAIOLIAS
Pa3BUTHE U COBEPILICHCTBOBAHWE TEXHUKH allreOpanyecKux MpeoOpa3zoBaHuii
JUIsl  pEUIeHUs] yYpaBHEHUI, HEpPaBEHCTB U CcUCTeM; (OPMUPOBAHUE
CIIOCOOHOCTH CTPOUTH M UCCJIEAOBATH NPOCTEUILINE MATEMATUYECKUE MOJENN
IIPU pEIICHUU MPUKIATHBIX 337a4, 3a1a4 M3 CMEXHBIX M CHEUaIbHBIX
JUCIUILINH;

*TEOMETPUYECKAsl JIMHUS, BKIIOYAKOIIAS HArjsHblE TNPEACTABICHUSA O
NPOCTPAHCTBEHHBIX (PUTypax M U3y4EHHE HMX CBOMCTB, (OPMHUPOBAHUE U
pa3BUTHE  MPOCTPAHCTBEHHOTO  BOOOp@XKEHMs, pa3BUTHE  CIIOCOOOB
FEOMETPUYECKUX HM3MEPEHUM, KOOPJMHATHOIO W BEKTOPHOTO METOJIOB JJIS
pELIEHNs] MaTEMAaTUYECKUX U IIPUKIIAIHBIX 3a1a4;
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* CTOXaCTHUYECKas JIMHUSA, OCHOBAHHAS HA Pa3BUTHH KOMOWHATOPHBIX YMEHUH,
NPEACTABICHUA O  BEPOSITHOCTHO-CTATUCTUYECKUX  3aKOHOMEPHOCTAX
OKPYKAIOIIETO MUPA.

B Temarumueckux miaHax mporpaMMbl Y4eOHBbIM Marepuan MpeacTaBleH B
dopme uepeayroulerocs pa3BepTbIBAHUS OCHOBHBIX COJEP)KATENbHBIX JIMHHUNA
(areOpanyeckoil, TeOpeTUKO-(PYHKIMOHAILHON, YpPaBHEHHMM W HEPABEHCTB,
FeOMETPUUECKOH, cToXacTuueckoi). M3yuenue oOmieoOpazoBarenbHOM yuyeOHOU
OUCUUIUIMHBL «MaTteMaTika» 3aBeplIacTcsl IOJABEIEHHEM HTOTOB B (opme
IK3aMeHa.

B paznene nporpammel «Coaepikanne yaeOHOM JUCITUTIIMHBD) KYPCHUBOM BBIICIICH
Marepuall, KOTOPBIM NPU M3YYEHUU MAaTEeMAaTHUKU Kak 0a30BOM, Tak U MpoQuiIbHON
y4eOHOM NUCIMITIIMHBI, KOHTPOJIIO HE O IJIEKHUT.

3. MecTo y4eOHOI TUCUMILUIUHBI B y4e0HOM IJIaHE

B yueOHbIX mMmiaHax MecTO y4yeOHOM IUCUUIUIMHBI MaremaTnka— B COCTaBe
oOumx  001e00pa3oBaTeNbHbIX Y4YEOHBIX AUCLMUIUIMH, JJIsl CHEeHUAILHOCTEN
08.02.01 CrpouTenbCTBO M 3KCIUTyaTanusi 37aHuid u coopyxenuit, 08.02.09
MoHTax, Hamagka M SKCIUTyaTalusl 3JEKTpPOOOOPYIOBaHUS MPOMBIIUICHHBIX H
rpaxaanckux 3aanui, 23.02.07 TexHudeckoe OOCTYKMBaHHE W PEMOHT
JBUrarenen, cucteM U arperatoB aBtomooOwnen, 15.02.13 Texuuueckoe
OoOCIy)KMBaHUE W PEMOHT CHCTEM BEHTWISIMH ¢  KOHIUIIMOHUPOBAHUS
TEXHUYECKOTO0 TIPOduIs MpodeccuoHaATLHOTO 00pa3oBaHMs.

4. Pe3yabTaThl OCBOCHHS Y4eOHOM JUCUMIIIMHBI
OcBoenue conepxanusi yueOHOW TUCIUIUIMHBI «Maremaruka: anredpa v Hauyasia
MaTeMaTUYECKOTO aHallu3a; FeOMETpHs» 00ECIeUrBAET JIOCTUXKEHUE CTYAEHTaMU
CJHEIYIOIIMX PE3YyIbTaTOB:
. JIUYHOCHI HBIX.

— c(pOPMHUPOBAHHOCTh MPEACTABICHUN O MATEMATUKE KaK YHUBEPCAIbHOM
A3bIKE HAYKH, CPEICTBE MOJEIMPOBAHUS SIBICHUM M NPOLIECCOB, WIEAX U
METO/1aX MaTEeMaTUKH,

— MOHMMAaHUE 3HAYUMOCTH MaT€MaTHKd JUIsl  HAYYHO-TEXHUYECKOTO
nporpecca, c(pOpMHUPOBAHHOCTh OTHOIICHUS K MAaT€MaTHKE Kak K 4acTu
0O011IEUENTOBEUECKON KYJIbTYphl 4YE€PE3 3HAKOMCTBO C HMCTOPUEH Pa3BUTHSA
MaTeMaTHKH, SBOJIIOLIMEN MaTeMaTUYE€CKUX UJICH;

— pa3BUTHE JIOTMYECKOTO MBILIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
AITOPUTMUYECKON KYJIbTYpbl, KPUTHUYHOCTH MBILUIEHUS Ha YpPOBHE,
HeoOXoauMoM Juisi Oynymied npo(ecCHOHaIbHOM JEATEIbHOCTH, IS
PO I0DKEHHSI 00pa30BaHUS M CaMOO00 pa30BaHUs,

— OBJIJICHHE MAaTEeMaTUYECKUMH 3HAHUSAMHU U YMEHUSIMH, HEOOXOIUMBIMU B
MOBCEHEBHOM U3HU, JUJII OCBOEHHUS CMEXKHBIX €CTECTBEHHO-HAyYHbBIX
OUCUUIUIMH U JUCHUIUIMH NPO(ECCUOHAIBHOTO IMKIIA, Ui TMOTY4YeHHUS
oOpazoBaHusl B 00JIaCTSIX, HE TPeOYIOMMUX YrIyOJIeHHOW MaTeMaTudecKoi
MOATOTOBKHU;



TOTOBHOCTh U  CIIOCOOHOCTh K  OOpa3oBaHWIO, B TOM YHCIE
caM0OOpa3oBaHWIO, HA TPOTIKEHWU BCEH IKU3HU;, CO3HATEIHLHOE
OTHOILIEHHE K HEMPEPhIBHOMY OOpPa30BaHUIO Kak YCJIOBUIO YCTEIIHOMN
npodeccroHaIbHOM U 00IIECTBEHHO M eI TEIbHOCTH;
FOTOBHOCTh M CIHOCOOHOCTh K CaMOCTOSITEIbHOM TBOPYECKON U
OTBETCTBEHHOM JIEATETbHOCTH;
TOTOBHOCTH K KOJUIGKTUBHOU paboTe, COTPYTHUYECTBY CO CBEPCTHUKAMU B
00pa3oBaTebHOM, OOILIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIEI0BATENbCKOM,
MIPOEKTHOU U IPYTUX BUAAX AEATEIbHOCTH;

OTHOIIICHHE K MPO(PECCHOHAILHON ACITENLHOCTH KaK BO3MOKHOCTHU

ydacTusi B PCIICHWH  JIMYHBIX, OOIIECTBEHHBIX,  TOCYIApCTBEHHBIX,
0011IeHAIIMOHATIbHBIX TPOOIEM;

mem anpedmemublx:

YMEHHE CaMOCTOSITEIbHO ONPENENATh LENU JEATEIbHOCTH U COCTAaBIIATH
IUIaHbl JEATENbHOCTH; CAMOCTOSTENIBHO OCYILECTBIATh, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JEITEIHLHOCTh; MCIOJIL30BAaTh BCE BO3MOKHBIE PECYPCHI
I JIOCTHDKEHUS TOCTaBJICHHBIX I€JIeM M pealu3alid  IUIAHOB
JEeSATEIbHOCTH; BHIOMPATh YCIICIIHbIE CTPATEruH B pa3IMUHbIX CUTYaIUsX;
YMEHUE TMPOAYKTUBHO OOIIAThCS M B3aMMOJEWUCTBOBATH B TpoIEecce
COBMECTHOW JAESTEIbHOCTH, YYWUTHIBATh MO3UIMU JAPYTUX Y4AaCTHUKOB
NesTeNIbHOCTH, 3((HEKTUBHO pa3peliaTb KOHPIMKTHI;

BJIQJ/ICHUE HAaBBIKAMHM IIO3HABATEJIbHOM, Y4EOHO-UCCIIENOBATENbCKON U
MPOEKTHOM EATENbHOCTH, HaBbIKaMU pa3pellieHus Npo0seM; CIocOOHOCTh
M TOTOBHOCTH K CaMOCTOSITEIbHOMY TIOMCKY METOJIOB pEeIIeHUs
MPaKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3JIMUHbIX METOI0B MO3HAHUS;
FOTOBHOCTb M CIOCOOHOCTh K CaMOCTOSITENIbHOW HWH(OPMALMOHHO -
MIO3HABATEIbHON JEATEIIbHOCTH, BKIIIOYAs YMEHHE OpPHEHTUPOBATHCS B
pPa3IMYHBIX UCTOYHHKAX HMHPOPMAIMK, KPUTUYECKH OICHUBATh M
MHTEPIPETUPOBAT,  MHPOPMALIMIO,  TMOJYYaeMyl0 U3  pa3jIMYHbIX
HMCTOYHUKOB;

BJIAJICHUE SI3BIKOBBIMM CPEICTBAMM: YMEHHUE $CHO, JIOTMMHO M TOYHO
u3JlaraTb CBOIO TOYKY 3PEHUS, HCMOJB30BaTh aJE€KBATHBIC S3BIKOBHIC
CPENCTBa;

BJIQ/ICHUE HaBbIKAMU TI03HABATE€IbHON peQuieKCMM Kak OCO3HAHUs
COBEPIIAEMBIX JACHCTBUIA M MBICIUTENBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBAaHUi, TPaHUI] CBOETO 3HAHMUSA W HE3HaHMs, HOBBIX MO3HABATEIbHbIX
3a/1a4 ¥ CPEACTB JJIsl UX IOCTHKEHUS;

LEJICYCTPEMJICHHOCTh B MOWCKaX W MPUHATAM  PELICHUH,
COOOpaBUTENHHOCT, M WHTYHUIMS, pPa3BUTOCTh  NPOCTPAHCTBEHHBIX
NpeJICTaBJICHUI; CIIOCOOHOCTh BOCIIPMHUMATE KPACOTY U TAPMOHUIO MUPA;

*npeoMemHbIxX:

c(hopMHUPOBAHHOCTH TIPEJACTABICHUM O MaTeMaTHKE KaK YacTH MHPOBOM
KyJbTYpPbl U MECTE MaTEMaTUKHA B COBPEMEHHOM ITMBUIIM3AIIMH, CTIOCO0aX
OIMCAHUS SIBJICHUN PEATbHOTO MUPA HA MATEMATUYECKOM SI3BIKE;
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— ¢(OPpMHUPOBAHHOCTh TPEACTABICHUA O MAaTEMaTHUYECKUX TMOHITHSIX Kak
BOKHEUIIMX MaTEMaTUYECKUX MOJENAX, MO3BOJIIONMX ONHUCHIBaTh H
M3y4darh pa3Hble TIPOIECChl W SBJICHUS;, TOHWMAaHUE BO3MOKHOCTH
AKCMOMAaTUYECKOT0 MOCTPOEHUSI MATEMATUY €CKUX TEOPUIL;

— BJIaJICHUE METOJaMU JIO0Ka3aTeIbCTB U AJTOPUTMOB PEUICHUS, YMEHHUE UX
MIPUMEHSTh, MPOBOJAUTH JIOKA3aTEIIbHBIC PACCYKIACHHUS B XOJI€ PEUICHUS
3aj1ad4;

— BJIaJICHUE CTAHJAPTHHIMU TPUEMaMHU PEIICHUS PAlMOHAIBHBIX U
UppalMOHAIILHBIX, TOKA3aTelIbHbIX, CTENEHHBIX, TPUTOHOMETPUUECKHUX
YpaBHEHUH W HEPABEHCTB, MX CHUCTEM; HCIOJb30BAHUE TOTOBBIX
KOMIIBIOTEPHBIX MPOrpaMM, B TOM YHCJE JJIA TOWUCKA MYTH PEIIECHUs M
WJUTIOCTPAIK PEIICHUs] YPABHEHUN U HEPABEHCTB;

— c(OpMUPOBAHHOCTh  TPEACTABICHWA 00  OCHOBHBIX  MOHITHSIX
MaTeMaTHYeCKOTO aHajin3a W WX CBOWCTBAX, BIJIAJICHUE YMEHUEM
XapaKTepu30BaTh TMoBeAeHWE (YHKIUH, WCIOJB30BAaHUE IOJTYYEHHBIX
3HAHUM JJ1s1 OMMCAHUS M AHATIM3a PEANbHBIX 3aBUCUMOCTEM;

— BJIAJICHUEC OCHOBHBIMU MOHATUSIMU O TIUIOCKMX U MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (Purypax, mx OCHOBHBIX CBOMCTBaX; C(OPMHPOBAHHOCTH
YMEHUS paclio3HaBaTh reéOMETpUYeCKue (GUTyphl Ha YepTEeKax, MOACIIX U
B pEaIbHOM MHUPE; MPUMEHEHUE H3YyUYECHHBIX CBOWCTB T€OMETPHYECKHUX
buryp u dopMyn i pelieHuss TEOMETPUUECKUX 3a1ad W 3a1ad ¢
MIPAKTUYECKUM COJIepKaHUEM;

— ¢(OpMHUPOBAHHOCTH MPEACTABICHUN O TPOIECCaxX U SIBICHUSX, UMEIOIINX
BEPOSITHOCTHBIN XapakTep, CTATUCTUIECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM
MHPE, OCHOBHBIX MOHATUAX 3JIEMEHTAPHOU TEOPUU BEPOSITHOCTEN; YMEHUN
HAaXOJUTh ¥ OICHUBATh BEPOSITHOCTH HACTYIJICHUS COOBITHHA B
MPOCTEHIUX TMPAKTUUECKUX CUTYaIlUsIX U OCHOBHBIE XapaKTEPUCTUKHU
CJIy4alHbIX BEJIMYMH;

— BJIaJICHUE HAaBBIKAMHU HCTIOJIB30BaHUSI TOTOBBIX KOMIBIOTEPHBIX MPOrpaMm
MIPY PEIICHUH 3a]1a4.

5. Conepxkanue y4eOHOM JUCIMIIIIMHBI

Aunre0pa
Pazeumue nonamus o uucne

Lenpie 1 parmoHaabHbIC Yuca. JlelicTBuTenbHbIC Ynucia. [IpubausicenHole
evruucienus. Komniexcnole uucna.



Kopnu, cmenenu u nozapughmul

Kopuu u crenenn. KopHu HarypaJlbHOM CTENEHM W3 YMCJIA U MX CBOMCTBA.
CreneHn ¢ pauMOHATBHBIMHU TOKa3aTelnsiMU, HX cBokcTBa. CreneHn ¢
NENCTBUTENbHBIMU TIOKa3aTesisiMu.  Ceolicméa cmenenu ¢ OelucmeumenbHbim
nokazamesem.

Jlorapupm. Jlorapudm umciaa. OcHOBHOE JOrapuPMUIECKOE TOMKIECTBO.
HecsitTnunbie U HaTypaibHble jJorapudmel. [IpaBuna nedicTBuil ¢ norapudmamu.
[lepexon K HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue ajJredpanyecKux BbIPAKEeHUI. [IpeoGpazoBanue
palMOHAIbHBIX, Uppao HaIbHBIX CTEIIECHHBIX, IIOKA3aTeIIbHBIX "
JorapupMUIECKUX BBIPAKEHHI.

Ilpakmuueckue 3anamus

Apudpmernueckue JEUCTBUS HAI YHUCJIAMHM, HaXOXIAEHUE MPUOJIMKEHHBIX
3HAQUEHWH BEJIMYMH M  TOTPEIIHOCTEH  BbMUMCICHMA  (a0COIOTHOM U
OTHOCHUTENBbHOM), CPAaBHEHUE YUCIIOBBIX BhIPYKEHUI.

Beruucnenue u cpaBHEeHME KOpHEN. BpINOTHEHNE PACUETOB C PaJUKAIAMU.

Pemenne uppaumoHaIbHBIX ypaBHEHMM. Haxo)kieHue 3Ha4eHUU CTENEHEW C
panMoHambHBIMU ~ ToKazarenamu. CpaBHeHue cteneHed. I[IpeoOpasoBanus
BBIPAKEHHM, COJIEpKAITMX CTEIICHU. PellleHne noka3aTebHbIX YPaBHEHUM.

Pemenne npukiaaHeIx 3a1a4.

Haxoxxnenue 3HaueHuii jorapudma 1mo npou3BOJILHOMY OCHOBaHUIo. llepexon
OT OJIHOTO OCHOBaHUSI K JApyromy. BbluucieHne u cpaBHEHHE JOTapu(MOB.
JlorapudmupoBanue 1 MOTEHIIMP OBAHUE BEIPAKECHUH.

[IpuOmkeHHbIE BBMMUCICHUS M pEIIeHUs NPUKIAJAHBIX 3a]ad.

Pemenne norapupmMuiyeckux ypaBHEHHH.

OCHOBBI TPUTOHOMETPHUH
OcHosHble nonamus

Panuannas mepa yrna. BpamarensHoe nBuxkenue. CHHYC, KOCUHYC, TAHTE€HC U
KOTaHI'€HC YHUCJIA.

OcHoénble mpuzoHoMempuiecKue moxicoecn 6a

®opmyibl npuseneHus. Gopmyiiel cioxeHus. Popmyibl yaBoeHUss DPopmyibl
NOJIOBUHHOZ0 Y2Iia.

Ilpeobpaszosanusa npocm eiiuiux mpuzoHoMempuydecKux 6blpaiceHuil

[IpeoOpa3oBanre CyMMbl TPUTOHOMETPHYECKUX (PYHKIUNA B MPOU3BEICHUE U
NPOM3BENICHUS B CYMMY. Buipadicenue mpucoHomMempuyeckux @QyHKyuti uepes
MAaH2eHc NONOBUHHO20 Ap2yMeHma.

Tpuzonomempuueckueypasnenus u HePa6eHCcn 6a

[Ipocrenmme TPUTOHOMETPUYECKHUE YpaBHEHUS. IIpocmeriviue
MPUSOHOMEMPUYECKUE HEPABEHCMEA .

Oo0OpaTHble  TpUrOHOMeTpHYecKHe (QYHKUMHM. ApKCHHYC, apKKOCHHYC,
ApKTaHI€HC.
Ilpakmuueckuesanamus

PannanHbIi METOA U3MEPEHMS YTIIOB BPAILIEHUS U CBSI3b C IPaJLyCHOU MEPO.
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OCHOBHBIC TPUTOHOMETPHYECKHE TOXKIECTBA, (POPMYIbI CIIOXKEHHS, YABOCHUS,

npeoOpasoBaHUE CYMMBbI TPUTOHOMETPUYECKHX (YHKIMI B MPOU3BEICHHUE,

npeoOpa3oBaHUE TMPOM3BEACHUS TPUTOHOMETPUYECKUX (PYHKIMH B CymMmy.

[Ipocrelimme TPUrOHOMETPUUECKHUE YPABHEHUS 1 HEPABEHCTBA.

OO6paTHbBIC TPUTOHOMETPHUUECKHUE PYHKIIUN: APKCUHYC, ApKKOCUHYC, apKTAaHTCHC.
DYHKIHUU, UX CBOMCTBA U rpaduKku

@ynxkmuu. O0macTh ONpeNeseHruss U MHOXXECTBO 3HaueHui; rpaduk (QyHKIUH,

noctpoenue rpahukoB GyHKIUHN, 3aJaHHBIX PA3JIMYHBIMU CIIOCOOAMHU.

CroiictBa ¢pyHKkunu. MOHOTOHHOCTh, YETHOCTh, HEYETHOCTh, OIPAHUYEHHOCTD,

NepUOANIHOCTh. [IpoMexyTkM BO3pacTaHus | YObIBaHUSA, HAMOOJIbIIEE U

HalMEHbIIIeE 3HAYEHUS, TOUKM OKCTpemMyma. ['paduueckas HHTEpHpeTaIMs.

[Tpumepsl PyHKIIMOHATBLHBIX 3aBUCUMOCTEN B PEAIbHBIX IMPOIeccax U SIBICHUS X.

Apudmernueckue oneparuu Haa GyHkusaMu. CroxHas QyHKIUS (KOMIIO3HUITHS).

Ilonusmue o nenpepwvieHocmu QyHKYuuU.

Oo6pathble ¢ynkuuu. Obracme onpeodenenus U 001ACMb 3HAYEHUU 00OpamMHOU

Gdynxkyuu. I’ pagux obpamuou pynkyuu.

CreneHHble, MoKa3aTe/ibHble, JOrapuppMuyeckue ¥ TPUTOHOMETPUYECKHE

GyHkumnu

OO0paTHbIe TPUTOHOMETPUY eCKHE (PYHKIIUH

Omnpenenenust PyHKIMM, X CBOWCTBA U TpadUKH.

[IpeobOpaszoBanus rpadukos. [lapamienbHBIN TEPEHOC, CHMMETPHUS OTHOCHUTEIBHO

oceil KOOpAWHAT M CHMMETPHUS OTHOCUTEIHHO Haudajga KOOPAWHAT, CUMMETpPUs

OTHOCHTEJBHO MPSIMOM Y = X, pacTsKEHHUE U CKATUE BJIOJIb OCEH KOOPIUHAT.

Ilpaxkmuueckue3anamus

[IpuMepbl 3aBUCUMOCTEM MEXKIY TIEPEMEHHBIMH B pEAbHBIX TMPOIECCax U3

cMexHBIX nuctumuinH. Onpenencaue pynkiuii. [loctpoenne n urenue rpadguxos

dbynakmui. MccnemoBanme ¢yHkiuu. CBoicTBA JMHEHHOW, KBaJapaTHYHOM,

KyCOYHO-JIMHEHHON W ApoOHO-nuHeWHoW  Qynkuuid. HempepbiBHbIE U

nepuonuueckue Gpynkiuuu. CBolicTBa U rpadukd CHUHYCA, KOCUHYCA, TaHT€HCA U

koTaHrenca. O6parnbie GyHKIMH U uX rpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE

dbynakuu. [IpeoOpasoBanus rpaduka Qyaknum. [apMoHWYeckne KojeOaHWs.

IIpuknagHbie 3a1a4n.

[lokazatenbHble, JIorapuPMUUYECKUE, TPUTOHOMETPUUECKUE ypaBHEHUS U

HepaseHcmea.

HayaJjia MaTeMaTH4YeCKOI0 aHAJN3a
ITocaenoBaTeILHOCTH. CnocoOsl 3aJ1aHuA u CBOMCTBA  YHCJIOBBIX
IO CJIEI0BATEIILHOCTEH. Tlonamue 0 npeoene nocne008amenbHOCmU.
Cywecmeosanue npeoeia MOHOMOHHOU OSPAHUYEHHOU NOCAe008AMENbHOCTU.
CymMupoBaHHE TTOCJIEA0BATENbHOCTEN. beckoHeuHO yObIBaroIas reoMeTpraeckast
MIPOTPECCHS U €€ CyMMa.
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IMpousBoaHas. [loHsTHe O TPOM3BOAHONW (YHKIMM, €€ TEOMETPUUECKHH U
bu3nIecKnii CMBICT. YpaBHEHHE KacareabHOU K rpaduky dyakiun. [IponsBogHbie
CYMMBI, Pa3HOCTH, TIpPOU3BEIEHHUs, 4acTHble. [IpOM3BOJHBIE  OCHOBHBIX
ayieMeHTapHbIX QyHKUMA. [IpumMeHeHne npou3BOAHON K UCCIEIOBaHUIO (DYHKIUI
U ToCcTpoeHnio TpadukoB. [Ipouszeoousvie obpamHou @YHKYUU U KOMIOZUYUU
QdyHKyuuU.

[Ipumepbl UCTIONB30BAHUS TPOU3BOJHON I HAXOXKJACHUS HAWJTYUILIEro perieHus
B NPUKJIAIHBIX 3a7a4ax. Bropas npou3BogHas, ee reOMEeTpUIECKUN U (PU3UUECKHIA
cMmbIci. Haxoxaenue ckopocTu AJis Ipoliecca, 3aJaHHOT0 (popMyIIoi U rpaduKoM.
IlepBooOpa3nass u wuHTerpaJj. IIpumeHeHue omnpeAeICHHOrO WHTErpayia st
HAXOXJECHUS IUoWAaaM KpuBoJimHeMHOM Tpanenuu. ©Oopmyna HeroroHa—
JleitOuuua. IIpumepsl mpuMeHeHHst MHTErpaia B GU3UKE U TEOMETPUHU.
Ilpakmuueckue 3anamus

YucnoBasi MOCJIEAOBATEILHOCTh, CHOCOOBI €€ 3a/laHus, BBIYMCIEHHS YJICHOB
nocaenoBarenbHocT. [Ipenen mocnenoBarenbHOCTH. beckoHeuHO yObIBaromast
reoMeTpuYeCKasi IPOTPECCHSL.

[Ipon3BOIHASA: MEXaHUYECKUI U TEOMETPUUYECKUN CMBIC IPOU3BOHOM.
VYpaBHeHue  KacarenbHOM B o0miem  Bume. llpaBuma  u dopmysbl
nuddepeHnpoBannsi, Ta0dWIAa MPOM3BOJIHBIX  AJIEMEHTAPHBIX  (DYHKITHH.
HccnenoBanue GyHKIMH C TMOMOIIBIO NMPou3BoAHON. Haxoxenne HanOoJibIero,
HAUMEHBIIIErO 3HAYEHUS U SKCTPEMAIbHBIX 3HAUYECHUHN (PyHKIUY.

Wurerpan u mnepBooOpazHas. Teopema Hprotona—IJleiionuna. Ilpumenenune
MHTErpayia K BHIYUCICHUIO GU3NUECKUX BEIMYUH U TUIOLIAIEH.

YpaBHeHHS U HEPaBEHCTBA
YpaBHeHus1 M CHCTEeMBbI YpaBHeHU#. PanuvoHambHBIE, HpPpPALMOHAIBHBIE,
II0KA3aTEJIbHBIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI.
PaBHOCHIILHOCTB ypaBHEHUI, HEPABEHCTB, CUCTEM.
OcHOBHbIE TIPUEMBI UX pelieHus (pa3ioKeHWe Ha MHOKUTENHM, BBEICHHUE HOBBIX
HEU3BECTHBIX, IOCTAHOBKA, IpaprueCKHil METOT).
HepaBencTBa.  PanuoHaibHbIE, HppalMOHAIbHBIC,  TIOKAa3aTelbHbIE U
mpuzonomempuyeckue HepaBeHCTBA. OCHOBHBIE NPUEMbBI KX PEIICHHUS.
Hcnosb3oBanue cBOMCTB M rpa@uKoB (PYHKIMI NMPU PellICHUH YPABHCHHUH H
HepaBeHCTB. Meroa uHTepBasioB. M300pakeHne Ha KOOPAWHATHOM IUIOCKOCTH
MHOJKECTBA PELICHUH YPaBHEHUM W HEPABEHCTB C JABYMS IIEPEMEHHBIMU U HX
CHUCTEM.
Ilpuknaonwvie 3a0auu
[IpuMeHeHne MaTeMaTnyeCKuX METOJ0B ISl PEILEHUS COJIEpKATEIbHbBIX 3a1a4 U3
pa3nMuHBIX OOJacTell HAayKu W MpakTHKH. VHTeprperamus pe3ynbrara, y4er
pEAIbHBIX OTPaHUY CHU M.
Ilpakmuueckue3anamus
Kopuu ypaBHenuil. PaBHOCHIBbHOCTh ypaBHeHui. [IpeoOpazoBaHue ypaBHEHMI.
OCHOBHBIE IPUEMBI PEIIECHUS] YpAaBHEHUI. Perienue cuctemM ypaBHEHUH.
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Hcnonb3oBanrue CBOWCTB W TpaduKoB (YHKIMM I pEIICHWs ypaBHEHUU U
HEPABEHCTB.

Kom0uHaTopnka, cTATHCTHKA M TEOPUS BEPOSITHOCTEM

D1eMeHThl KOMOUHATOPUKH.

OcCHOBHbIE TIOHATHUA KOMOMHATOPHMKH. 3aJa4d Ha TOACYET YHMCJa pa3MelleHUi,
NEPECTAHOBOK, coueTaHuid. Pemenue 3amad Ha mepebop BapuaHToB. Dopmyrna
ounoma Hprotona. CBolicTBa OMHOMHHAIBHBIX KOA(h(dUIMEHTOB. TpeyroJbHUK
[Tackansi. D7€MEHThI TEOPHUU BEPOSTHOCTEN

CoObiTHE, BEPOATHOCTH COOBITHS, CIIO)KEHUE W YMHOKEHHE BEPOSITHOCTEH.
llonsamue o nezasucumocmu coovimuti. /Juckpemuas Ciyyaunas 6enuduHa, 3aKOoH
ee pacnpedenenus. Hucnosvie Xxapakmepucmuku OUCKDEMHOU  CYYAUHOU
senuuunsl. [lonamue o 3axone 6onbuux yucen.

DJIeMeHTbl MATEeMATHY€eCKOH CTATHCTUKH.

[IpencraBneHare MaHHBIX (TaOJMIBI, JUarpaMMbl, Tpaduku), 2eHepaivbHas
COBOKYNHOCMb, 6blOOpKA, CcpedHee apugmemudeckoe, meouatra. Illowamue o
3a0ayax mamemamuieckou CmamucmuKu.

Pewenue npaxmuueckux 3adau c npumenenuem 8eposmHoOCHHbIX MEMOO08.
Ilpaxkmuueckue3anamus

HcTopust pa3BuTHS KOMOWHATOPUKH, TEOPUU BEPOSITHOCTEH W CTATUCTHKH U HUX
poJb B PABIMYHBIX cdepax UeIOBEUSCKOW KM3HenesTelbHOCTU. [IpaBumia
KOMOuHaTopuku. PemeHne xoMOMHATOpHBIX 3anad. Pasmermienus, coueraHus u
niepectaHoBkU. bunom HeroroHa u tpeyrosibHuk [lackans. [Ipuknagneie 3agadmn.
Kiaccuueckoe omperneneHre BepOsITHOCTH, CBOWMCTBA BEPOSITHOCTEH, Teopema o
CyMM€ BeposATHOCTEH. Bbruncienue BeposTHOcTel. [lpuxnamHeie 3amaum.
[IpencraBneHne YucIOBLIX JaHHBIX. [ [pukiiagHbie 3ama4n.

I'eomeTpus
IIpsiMble ¥ MJI0CKOCTH B IPOCTPAHCTBE

B3auMHOEe pacnosiokeHue AByX IPSIMBIX B IpocTpaHcTBe. IllapamnensHOCTSH
npsiMod M miockocth. [lapammensHOCTs MIOCKOCTEN. [lepneHauKynsipHOCTL
IPAMON U IUIOCKOCTH. llepnieHauKynsp W HakIOHHAsA. YTOJ MEXIY NPAIMON U
IIJIOCKOCTBIO. JIByrpaHHbIi YTOJL Yron MEXIY IIJIOCKOCTAMM.
[TepneHAUKYISIPHOCTD ABYX IIOCKOCTEM.

['eomerpuueckue mpeoOpa3zoBaHUs MPOCTPAHCTBA: MapaUIeIbHBIA MEPEHOC,
CHUMMETPHSI OTHOCUTENBHO TNIOCKOCTH.

[TapainensHOe  mpoektupoBaHue.  [liowadb  OpmMoOOHANLHOU — NPOEKYUU.
N3006paskeHre npoCTPaHCTBEHHBIX (PUTYD.
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MHOrOorpaHHMKH

Bepuminel, pebpa, rpaHu MHOrorpaHHuka. Pazeepmra. MHuozcocpannvle yenol.

Buinyxavie mnocoepannuxu. Teopema Jiinepa.

IIpusma. Ilpsimas u naxnonnas npusma. IlpaBwibnas npusma. [lapamnenenunesn.

Ky6. Ilupamupa. IlpaBunmbHas nupamuaa. YcedeHHas nupamuna. Terpasap.

Cummerpuu B KyOe, B apajviesenuIieae, B IpU3Me U MUpaMHU/IE.

Ceuenust Ky0a, MPU3MbI U TUPAMUJIBI.

[lpencraBneHrie O NpaBWILHBIX MHOTOIpAHHUKAX (TeTpa’ape, KyOe, OKTa’Jpe,

TOJIeKadIPE U HKOCAdIPE).

TeJsia 1 TOBEPXHOCTH BpAaLLIEHUS

[Mwmuap u KoHyc. YceueHHbli KoHyc. OcHoBaHME, BbICOTa, OOKOBas

MOBEPXHOCTh, OOpasyromiast, pa3BepTka. OceBble CeYeHHs] M  CEUCHUS,

napajuienbHbie ocHoBaHMiO. [1lap u cdepa, ux ceuenus. KacarenbHas miocKocTh K

chepe.

N3mepenus B reomeTpun

O6bem u ero usmepenue. Murerpansuas popmyna oobema.

®opmyinbl 0Obema KyOa, MPsIMOYTOJILHOTO Mapaule/ienuIeaa, TpU3Mbl, [UJIMHIPA.

dopmynpl oObeMa MupamMuabpl B KoHyca. POpMyIbl IDIOMAIA TOBEPXHOCTEH

MWIMHAPA U KoHyca. Popmysibl 0ObeMa mmapa U Iomaan chepsl.

[HonoOue Ten. OTHOIIEHUS IO MOBEPXHOCTEN U 0OBEMOB IO JOOHBIX TEJL.
KoopauHaTbl 1 BEeKTOPbI

[IpsimoyrosibHast (JiIekapToBa) CHCTEMa KOOPAMHAT B HpocTpaHcTBe. Popmyrna
PacCTOSHMS MEX]Y IByMs TOUKaMU. Y paBHEHUs C(HEPBL, nI0OCKOCMUU NPAMOIU.
Bektopel. Monynas Bekropa. PaBeHCTBO BeKkTOpoB. CJIO)KEHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Hcyo. Pa3nokeHre BEKTOpa IO HanpaBIIEHUSM. YTOJ
MeXxAy AByMs Bekropamu. IIpoekums Bektopa Ha ocb. KoopamHarel BekTopa.
CxansipHO€E NPpOU3BEACHUE BEKTOPOB.

Hcnonp30BaHne KOOpAMHAT M BEKTOPOB IIPU PELICHUM MAaTEMaTUYECKUX U
MIPUKIIQAHBIX 33]1a4.

Ilpakmuueckue 3anamus

[Ipr3HaKK B3aMMHOTO PACIIOJIOKEHUS MPAMBIX. YTOJ MEXAY NpAMbIMU. B3anmuoe
pPAacCloJIOKEHHE TPSAMBIX UM IUIOCKOCTEW. lleprneHauKynssp ¥ HakIOHHas K
IUVIOCKOCTU. YTOJ MEXAYy IpPsMOM M IUIOCKOCTBIO. Teopembl O B3aUMHOM
PACIIOJI0KEHUH TPSIMOU U TITIOCKOCTH.

TeopeMa o Tpex NepHEeHINKYIIAPAX.

[Ipu3Haky ¥ CBOMCTBA MAPAUIEIBHBIX U IEPIICHANKYISIPHBIX TUIOCKOCTEN.
PaccTosiHME OT TOYKM 1O IUIOCKOCTH, OT IPSAMOM IO IIOCKOCTH, PacCTOSHUE
MEXIY  IUIOCKOCTSAMHM, MEXKAY  CKPEUMBAIOIIUMMUCS  NPAMBIMH,  MEXKIY
IPOU3BOJIbHBIMU (PUT'YypaMH B IPOCTPAHCTBE.

[lapannenbHO€ MPOEKTUPOBAHME M €ro CBOMCTBA. Teopema o naowaou
OPMOCOHANILHOU ~ NPOeKyuu  MHO20Y20NbHUKa.  B3auMHOE  pacmlosoKeHHe
POCTPAHCTBEHHBIX PUTYP.
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Pazmuunple BUabl MHOTrOrpaHHMKOB. WX wu3o0paxenus. CedeHus, pa3BEpTKU
MHOTOTpaHHUKOB. [lmomane moBepxHOCTH. Buiapl cuMMeETpuid B HPOCTPAHCTBE.
CummMmeTrpust Ten BpalleHWs] W MHOTOIPAaHHUKOB. BpIMHCIEHHME IUIOMIAAEH U
00bEMOB.

Bekropsr.  /[lelictBua ¢ BekTtopamu. JlekaptoBa cucTeMa KOOpAMHAT B
IIPOCTPAHCTBE.

YpaBHEeHHE OKPYXKHOCTH, C]epbl, TUIOCKOCTU. PaccTosHMe MeXIy TO4YKaMHu.
JIelicTBUS C BEKTOpamu, 3aJlaHHBIMU KoopAanHaramu. CKalsIpHOE NPOU3BEIECHUE
BEKTOPOB. BEKTOpHOE ypaBHEHHE MPSAMOU U IJIOCKOCTH. VICTonb30BaHNE BEKTOPOB
IIPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPUH.

Jns BHEAyAUTOPHBIX 3aHATHA CTYJEHTaM Hapsay C peEIIeHWEM 33aaad |
BBIMIOJIHEHUSI ~ MPAKTUUYECKUX  33JaHUAd  MOYKHO NPEJJIOKUTh  TEMBI
HCCIIEIOBATENLCKUX U pepepaTUBHBIX padOT, B KOTOPHIX BMECTO CEPHI OTAEIbHBIX
MENKHUX 3aJad U YNPaKHEHUN TpEeAsiaratloTcsl CIOKETHBIE 3aJaHusi, TpeOyrolme
JIJUTETLHOM pabOThl B paMKax OJHOM MaTeMaTHYeCKOW CUTYyalluu. DTH TEMBI
MOTyT OBIThb KaK WHAUBUAYAIbHBIMU 33JaHUSIMH, TaK M TPYNIOBBIMHU JIJIs
COBMECTHOTO BBITIOJTHEHUS HCCIIEOBAHUS.

Ilpumepnioie memul peghpepamos O0K1a006), uccied06am eibCKUX nPOeKmos

* HenpepwiBHbIC 1po0OH.
* [lpumeHeHHE CIOKHBIX MPOIIEHTOB B 9KOHOMUYECKUX pacueTax.
* [lapannensHO€ MPOEKTUPOBAHHUE.
* CpenHue 3HaYEHUSI U UX TPUMEHEHUE B CTATUCTHKE.
* BekropHOE€ 3a7aH1E NPSAMBIX U IUNIOCKOCTEN B POCTPAHCTBE.
» CroXeHHne rapMOHNYECKUX KOJICOaHUH.
* I'paduueckoe perieHue ypaBHEHUI 1 HEPABEHCTB.
* [IpaBwibHbBIC U TOJYPABUIbHBIE MHOTOTPAHHUKH.
* KoHnunueckue ceueHus U UX NPUMEHEHUE B TEXHUKE.
 [lonarue nuddepeHnmana u ero MPUIOKEHUS.
* (CxeMbl IOBTOPHBIX UCTIBITAHUN bepHyIuin.
e HccunenoBanue ypaBHEHUN U HEPABEHCTB C IapaMETPOM

6. TemaTnueckoe NIaHMPOBAHUE
Temaruueckuii man o0e06pa3oBaTebHON y4eOHOM TUCIIUTIIUHBI

OVY]1.03 Marematuka
No KommuectBo yacoB | CamocTosiTeNnbHas
TCNII)I HammeHnoBaHnue pas3ienoB U TeM ayIMTOPHOW HArpy3Ku pabora
Bceero | IIpakrnueckue
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u

nabopaTtopHbIe
paboThI

Bsenenue 2

1 Pazgen. Passurue mousitua o | 10 2
qucse

1.1 | Tema. llensie, panuoHanbHBIE U | 6 1
NEUCTBUTEIILHEIE UM CIIa

1.2 | Tema. KommiekcHble uncia 4 1

2 Paznen. Kopuu, cremenm wm| 24 6
Jorapug Mbl

2.1 | Tema. O006mEenNs moOHATHS cTemend, | 11 3
TOKJIECTBEHHbIE TPE0Opa30BaHHUSL.

2.2 | Tema. Omnpenenenue morapudmos, | 13 3
HaXOXKJICHUE JIOTapr(MOB.

3 Paznen. Ilpamblie u miaockoctu B | 20 4
NPOCTPAHCTBE

3.1 | Tema. [TapamiensHOCTh B|8 3
MPOCTPAHCTBE

3.2 | Tema. IlepmengukymspHocts B | 12 1
MIPOCTPAHCTBE

4 Pazaeut. JuaemMeHTnl | 12 3
KOMOHUHATOPUKH

Hroro 3a 1 cem | 68

5 Pa3gen. KoopauHatbl 1 BeKTOPbI 16 4

5.1 | Tema. Meron KOOpIMHAT B|b5 2
MPOCTPAHCTBE

5.2 | Tema. Bekropsl B mpocTpaHCTBE 11 2

6 Pa3znesi. OCHOBbI TPHTOHOMETPHH 31 6

6.1 | Tema. OCHOBBI TPUTOHOMETpPHUYECKUX | 12 3
TOXKIECTB

Hroro 3a 1 cem | 96

6.2 | Tema. Ilpocreiinme 11 2
TPUTOHOMETPHYECKUE YPABHCHHUSI

6.3 | Tema. Pemenwue | 8 1
TPUTOHOMETPHUUYECKUX HEPABEHCTB

7 Paznes. ®yukuuu, ux cpoiicra u | 20 4
rpad uKu. CreneHHble,
MoKa3aTeJibHbIE,
Jorapupmuyeckue "
TPUTOHOMETpUYECKHE ()YHKIIMU

7.1 | Tema. OcHOBHBbIE cBOMcTBA pyHKIIMK | 8 1

7.2 | Tema. Crenennas ¢ynkuus. [lonstue | 12 3
oOpaTHOH (yHKIHMHU, TTOKa3aTeIbHas,
Jorapu hpMuYecKas u
TPUTOHOMETPHUYECKUE PYHKIUH.

8 Pa3ne.. MHororpaHHuku u| 26 5
KpyrJible TeJja

8.1 | Tema. MHOTOrpaHHHUKH 9 1

8.2 | Tema. Tena BpameHus 8 3

8.3 | Tema. M3mepenus B reoMeTpuun 9 1
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9 Pa3nen. Hauana maremarnyeckoro | 39 13
aHaJn3a
9.1 | Tema. IlponsBognas 16 5
9.2 | Tema. IIpumeHeHue npousBoaHON K | 12 5
M CCIIE0OBAHUIO (PYHKIIMH
9.3 | Tema. MHTerpan u ero npuMeHeHUe 11 3
10 | Pa3ne.. 9JIeMEeHTBI Teopuu | 12 5
BEPOSITHOCTE . DJIeMeHTBI
MaTeMaTH4eCKOH CTATHCTHKH
11 | Pa3nea 11. YpaBHeHus u| 22 8
HepaBeHCTBA
11.1 | Tema. ypaBHeHuss u  cucremsl | 11 5
YpaBHECHUI
11.2 | Tema. HepaBenctBa. icmonb3oBanme | 11 3
CBOMCTB ¥ TpadukoB QyHKIUN TpU
pelIeHN Y YpaBHEHUI U HEPABEHCTB
Hroro 3a 2 cem | 138
UTOIO 234 60
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7 .XapaKTepHCTmca OCHOBHBIXBH/JIOB y‘{eﬁHOﬁ AECATCJIbHOCTH

CTYICHTOB
Copnep:xanue XapakTepucTHKA OCHOBHBIX BH/IOB /IeSIT€JIbHOCTH CTYA€HTOB
o0y4eHust (Ha ypoBHe y4eOHBIX JelicTBH)

BBeagenue O3HaKoOMJIEHHE C POJIbI0 MAaTEMAaTUKU B HayKe, TEXHUKE, YKOHOMUKE,
UH(QOPMAITMOHHBIX TEXHOJIOTHSX U MPAKTUYECKON JEeSITEIbHOCTH.
O3HakoMIIeHHE C LEISIMU U 33a]a4aMH U3Y4EHUsI MATEMATUKA IIPU
ocsoenuu npogeccuiit CIIO u cneunansrocteit CI10

AJITEBPA
PasBurue Beimonaenue apugmMeTnyecKkux AeiCTBUN HA/l YU CIIaMU, COYETas

MOHATHSA O YHCJIC

YCTHBIE U NMCbMEHHBIC IPUEMBI.

Haxoxnenue npuOanKeHHbIX 3HAYCHU W BEJIMYMH U TOTPEIHOCTEN
BBIYMCIIEHUH (A0COTIOTHOM U OTHOCUTENBHOM ); CPaBHEHUE YN CIOBBIX
BBIPAXKCHUM.

Haxoxxnenne onmoOok B IpeoOpa3oBaHUSX U BBIYUCICHUSX
(OTHOCHTCS KO BCEM ITYHKTaM IPOTpaMMbl)

KopHu, crenenn,
Jorapu¢ Msl

O3HakoMJIEHHE C TOHATHUEM KOpHS N-I CTENeHH, CBONCTBAMHU
pasnKaioB U PAaBUIAMUA CPAaBHEHUS KOPHEH.

DopMyIHpPOBAHUE ONIPEICIICHNUS KOPHS U CBOWCTB KOPHEH.
Beruriciienue n cpaBHEHNE KOPHEN, BBIIIOJIHEHU € IPUKUIKH 3HAYCHUS
kopHs. [IpeoOpa3oBanue YMCIOBBIX M OYKBEHHBIX BBIPAXKEHUMH,
cozepKallMX pPaJuKaJbL.

Brinmonxenue pacueToB mo popMyninaM, CoJIepKalMM paIuKabl,
OCYILIECTBJISISI HEOOXOAUMBIE MTOACTAaHOBKU U MIPeoOpa3oBaHUsl.
OmnpeneneHue paBHOCUIBHOCTH BBIPQXKEHU ¢ pajukanaMmu. Pemenue
HppalMOHAIBHBIX YDaBHEHU .

O3HaKOMIJIEHHE C TOHATHEM CTEIIEHH C 1€ CTBUTEIBHBIM
[IOKA3aTEIICM.

HaxoxieHne 3Ha4eHH# CTeNeHU, UCIIOIIb3Ys TPU HEOOXOAUMOCTH
UHCTPYMEHTAJIHBIE CPENICTBA.

3anuceiBaHUE KOPHS N-1 CTENEHU B BUJE CTENEHU C JPOOHBIM
ToKasaresjaeM U Hao0OopoT.

DopmyIHpOBaHUE CBOWCTB CTENCHEN. Borunciaenue crenenei ¢
PpalMOHAIBHBIM IIOKA3aTEJIEM, BBIITOJIHEHHUE IPUKUIKYA 3HAYEHUS
CTEIICHU, CPABHEHHUE CTEIICHEN.

[IpeoOpazoBaHue YNCIOBBIX U OYKBEHHBIX BBIPAKCHUH, COAEPIKAIMX
CTEIIEHU, IPUMEHSIs1 CBOMCTBA. Pemenne nokazaTenbHbIX ypaBHEHUN.
O3HakoMIIEHHE C TPUMEHEHNEM KOPHEH U CTENIEHEN IIpU
BBIUMCIICHUU CPEAHUX, JCIICHUU OTPE3KA B «30JIOTOM CEYECHUN.
Pemenue npuknaaHbIx 3a1a4 HA CIOXKHBIE IPOLIEHTHI

IIpeoOpa3oBanue
ajredpanyecKux
BbIpa:Ke HUM

Brimonnenne npeoOpa3zoBaHuil BEIPAKEHHUH, IpUMEHEHNE (GOpMYT,
CBSI3aHHBIX CO CBOMCTBAMHU CTETICHEH U JIOTapu(MOB.
OnpeneneHue 06JIaCTH TOMYCTUMBIX 3HAYCHHH JTOTapu(PMUUECKOTO
BbIpakeHUsl. Pemienue orapumMuyeckux ypaBHEHUM

OCHOBbI TPUTTOHOMETPUH

OCHOBHBIE IOHATHSA

N3yyenue painaHHOTO METOJa U3MEPEHU S YIVIOB BPALLECHUS U UX
CBSI3U C TPaJyCHOU Mepoid. M300pakeHne yriioB BpalieHus Ha
OKpPYKHOCTH, COOTHECEHHE BEJIMUNHBI YIJIA C €r0 PaCHOJIOKEHUEM.

Conepxanue

XapaKTepucnma OCHOBHBIX BU/I0B I€ATEC/IBHOCTU CTYICHTOB
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00y4eHus (Ha ypoBHe y4eOHBIX e icTBHIl)

DopMynMpOBAHUE ONIPEACICHUN TPUTOHOMETPUYECKUX QyHKUUM A5
YITIOB IIOBOPOTA U OCTPBIX YITIOB MPSMOYIOJIBHOTO TPEYrOJIbHUKA U
00BSICHEHHE UX B3aUMOCBSI3U

OcHoBHBIC IIprMeHeHrE OCHOBHBIX TPUTOHOMETPUYECKUX TOXKJIECTB AJIS

TPUTOHOMETpUYeCKHe | BHIYMCICHUS 3HAUYCHUN TPUTOHOMETPUYECKUX (PyHKIUN MO OJHOM U3

TOKIECTBA HUX

IIpeoOpa3oBanus N3ydenne oCHOBHBIX (GOPMYJI TPUTOHOMETPUH: POPMYJIBI CIIOKEHHUS,

NpocTe HImMX YABOCHUS, MPe0oOpa30BaHUs CYMMbl TPUTOHOMETPUUYECKUX (DYHKIIUH

TPHIOHOMETpPHYECKHX | B IPOU3BECHNE U IPOM3BEACHNUS B CYMMY W IIPUMEHCHHE [IPH

BbIpaske HHU BBIUMCIICHUH 3HAYEHUSI TPUTOHOMETPUYECKOTO BBIPAKEHUS U
YIPOLIEHUS €rO0.
O3HaKoMJIEHHE CO CBOMCTBAMU CHUMMETPHUH TOUEK HA €TUHUYHOMN
OKPY)KHOCTH M NPUMEHEHUE UX JUId BbIBO/A (OPMYITT TIPUBEIECHUS

IIpocreiinme Pemenue mo gopMynamMm ¥ TPUTOHOMETPUYECKOMY KPYTy

TPUTOHOMETPHYECKHe | IPOCTEHIIMX TPUTOHOMETPUYECKMX YPABHEHHM.

ypaBHEHHS U [Ipumenenune oOMX METOJOB PEIICHUS YpaBHEHUM (IpUBEAECHUE K

Hepasencmea JUHENHOMY, KBaPATHOMY, METOJI Pa3I0KEHUS HA MHOXKUTEIIH,
3aMEHbI IEPEMEHHOM ) TPU PELICHUN TPUTOHOMETPUUECKUX
YpaBHEHUM. YMEHUE OTMEUATh Ha KPYre PEeLIeHUs MPOCTEHIMX
TPUTOHOMETPUUECKUX HEPABEHCTB

ApKcuHyc, O3HaKkoMJIEHHE C TTOHATHEM OOPaTHBIX TPUTOHOMETPUUYECKUX

APKKOCHHYC, (GyHKIHA.

APKTAHT¢HC YUCJIa

W3ydenue onpeaeneHuii apkCuHyca, apkKKOCHHYca, apKTaHTeHca
yrcina, GopMynupoBaHue X, U300pakeHNE Ha MHUIHON
OKpPY)KHOCTH, IPUMEHEHHE MPU PELICHUU YpaBHEHUM

®YHKIHWU, UX CBOUCTBA U TPA®UKHU

DyHKIUH.
IlonsiTHe 0

HeIpe PpbIBHOCTH
¢ ynxuun

O3HaKOMIJIEHHECTIOHSTHEM ITIEPEMEHHOM, TPUMEPAMU 3aBUCUMOCTEN
MEXIy TIepEMEHHBIMH.

O3HakoMJIEHHE C TOHATHEM IrpaduKa, ONpeaeIeHHe
NPUHAUIEKHOCTH TOUKH rpaduky (yHkiuu. OnpeneneHue no
dopmysie TIpOCTEHIIeii 3aBUCUMOCTH, BUIa ee rpaduka. Beipakenne
o gopmyiie OJHOU MepeMEeHHON uepe3 Apyrue.

O3HakoMIICHHE ¢ ompeeieHneM QPyHKIUuU, GopMyITupoBaHUE €TO.
Haxoxnenue oGnactu onpeneneHus U 00JacTi 3Ha4eHU N QyHKIHT

CeoiicTBa ¢pyHKUIHM.
I'papuueckan
HHTEpIpeTalu.
IIpumepel

¢ yHKIMOHAJIBHBIX
3aBHCHUMOCTEN B
peajibHBIX Npoleccax
U ABJICHUAX

O3HakoMIeHHE ¢ TpuMepaMy GyHKIMOHAIbHBIX 3aBUCUMOCTEN B
peabHBIX MTPOLECCAX U3 CMEXKHBIX TUCLIUIIIMH.

O3HakoMIIEHHE C JOKA3aTEIbHBIMU PACCYKICHUSIMHU HEKOTOPBIX
CBOMCTB JINHEWHOW U KBaIpaTUUHOMN QyHKLIMI, TPOBEICHHE
HcCce0BaHusl IMHEHHON, KyCOYHO-JTMHEHHOM, TPOOHO-TMHEHHOM 1
KBaJpaTUYHOM QyHKUMH, mocTpoeHue ux rpaguxos. Iloctpoenue u
yreHue rpagukos ¢ynkuuii. MccnenoBanue QyHKIMM.

CocraBiieHue BUJI0B (yHKIUH 110 JaHHOMY YCIIOBUIO, peIlleHHe 3a1a4
Ha IKCTPEMYM.

Brinonnenue npeodpazoBanuii rpaduka QyHKIUN

O0paTHblie (pyHKIMH

W3yuenue nonamus obpamuou yyHkyuu, onpeaeseHue Buaa u
nocmpoerue cpaguxa 0opamuou PyHKYuU, Haxoxcoerue ee obracmu
onpedenenus u oonracmu 3uayvenul. [lpumeHnenne cBONCTB QyHKIIUI
IIPH MCCIICIOBAaHU Y YPABHEHHH U PEIICHUH 32/1a4 Ha SKCTPEMYM.
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O3HaKOMJICHHE C TIOHSATHEM CIIOKHOU (PyHKIIHH

CreneHnble,
NoKasareJ/ibHbIE,
Jorapup Mmuyeckue u
TPUTOHOMETpHYeCKHe
¢ ynxumu. O6paTHbie
TPUTOHOMETPHYECKHUE
¢ ynxkuun

Beruucnenue 3HadeHnit GyHKIMI 110 3HAUESHUIO apTyMEHTA.
OmnpeneneHue NoJ0KEHU TOUKU Ha rpauKe 110 ee KOOpIUHATaM U
Hao00pOT.

Hcnonp3oBanne CBOMCTB (BYHKIMH JJIsI CpaBHEHU S 3HAYCHUH
CTENeHeH u JorapuMoB.

[TocTpoenue rpadKoB CTETIEHHBIX U JIOTApU(IMUIECKUX (PYHKLIHH.

Pemenne noka3aTenabHBIX U JOrapu(PpMUUECKUX YpPaBHEHUM U
HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HakOMJIEHHE C MIOHATHEM HETIPEPbIBHOM eproanyecKoi GhyHKINH,
(opMyTUpOBaHHE CBOWCTB CHHYCA U KOCHHYCA, TOCTPOSHUE X

rpauKoB.
O3HaKoMJIEHHE C TOHATHEM rApPMOHUYECKIX KOJIeOaHWH 1 TPUMEpaMH

rapMOHMYECKHX KOJICOaHUM /ISl ONMCAaHU s TPOIIECCOB B U3UKE U
JPYrux o0NacTsIX 3HAHUSL.

O3HakOMJIEHHE C TIOHATHEM Pa3pbIBHOI eproAnYECcKOi QyHKIIUH,
(opMymTUpOBaHNE CBOWCTB TAaHTEHCA U KOTAHTEHCA, TOCTPOSHUE X

rpadHKoB.
[Ipumenenue cBOWCTB PyHKUMH /7151 CpaBHEHM S 3HAUCHU I

TPUTOHOMETPHUYECKIX (YHKINH, PEIICHUsI TPUTOHOMETPUYECKIX
ypaBHeHUil. [locmpoenue epaghuxos obpammwvlx
MPU2OHOMEMPU4ecKux GyHKyull u onpeoenerue no epagurkam ux
ceoticme. BeimonHenue npeoOpa3oBanus rpagukoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IHociegoBaTe JJbHOCTH

O3HakOMJIEHHE C IOHATHEM YU CIOBOM OCIEI0BATEIBHOCTH,
crioco0amH ee 3aJlaHusl, BBIYMCICHUSIMU €€ YJICHOB.
Osnakomnenue ¢ nowsmuem npeoeia nocie008ameIbHOCmu.
O3HaKOMJIEHHE C BBIYMCIEHUEM CYMMbI OECKOHEYHOTO YHCIOBOTO
psiia Ha IpUMepe BBIYMCIIEHUS CYMMbl OECKOHEYHO YOBbIBAIOIIEH
TreOMETPUYECKON MTPOTPECCUM.

Pemenue 3a1a4 Ha mpuMeHeHUE POPMYIIbI CyMMbl OECKOHEUHO
yOBIBAIOIIEH TeOMETPHUUECKON MPOTPeccuu

IIpousBogHasi u ee
NnpUMe He Hue

O3HaKOMJIEHHE C TTOHSATUEM TPOU3BOJHOM.

W3yuenne u GopMyTupOBaHUE €€ MEXaHUYECKOTO U T€OMETPUIECKOTO
CMbICJIa, U3Y4EHUE AITOPUTMa BBIYMCIICHUS IIPOU3BOJIHOM Ha IpUMepe
BBIYUCIICHHSI MTHOBEHHON CKOPOCTH U YTIIIOBOTO Kod(uIiinenTa
KacaTeJIbHOM.

CocraBiieHUE ypaBHEHU I KacaTeIbHOW B 00IEM BHU/IC.

YcBoenue npaBuil qudhepeHIInPOBAHUS, TAOIUIIBI IPOU3BOTHBIX
aJIeMEHTapHBIX PyHKIIHH, TpUMeHeHue s TuhPepeHITnpOBaHUS
(byHKIHM, COCTaBIIEHUS ypaBHEHU S KacaTeIbHOM.

W3yuenmne TeopeM O CBSI3M CBOWCTB (PyHKIMH U TPOU3BOTHOM,
(hopMyIHpOBKa UX.

[IpoBeneHue ¢ MOMOIIBIO TPOU3BOAHON HCCIEAOBaHUS QyHKIIUH,
3aJaHHOU (hOPMYITOH.

YcTaHoBIeHHE CBSI3M CBOMCTB (DYHKIIMHM U TIPOU3BOHOM 11O UX
rpaguxam.

[IpuMeHeHne MpON3BOAHOM /IS PELLICHUS 33/1a4 Ha HAXOKIACHUE
HanOOJIBIIETO, HAMMEHBIIET0 3HAYCHUS U Ha HAXOXKIEHUE HKCTpeMyMa
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IlepBooOpa3nast
U MHTETpaJl

O3HakoMIICHHE C TOHATHEM HHTETrpasia U meppoodpasHoii. Uzyuenue
IpaBUJIa BIYKMCIEHUS IEpBO0Opa3HOil U Teopembl HproToHa—
Jleitbnuna.

Pemenne 3ama4 Ha CBsI3b TEPBOOOPA3HON U €€ IPOU3BOTHOM,
BBIYMCIICHHE IEPBOOOPA3HOM 1151 TaHHON (DyHKIIHH.

Pemenue 3a1a4 Ha IpUMEHEHNE UHTETpajia Al BBIYUCICHUS
(v3HYecKuX BENMYUH U TIIOmAAeH

YPABHEHUA 1 HEPABEHCTBA

YpaBHeHHUSI M CHCTEMBbI
YPaBHe HUi
HepaBencrBa n

CUCTEMBI HEPABCHCTB C
ABYMH NI€peMECHHbIMHU

O3HaKOMJIEHHE C IPOCTEHIIMMU CBEICHUSAMH O KOPHSIX
anreOpanyecKux ypaBHEHUU, OHSITUSIMU UCCIIEAOBAHUS YPaBHEHUH U
CHCTEM YpaBHEHHUI.

N3ydyenne Teopuu paBHOCUIBHOCTH YPAaBHEHUM U €€ TPUMEHEHUSI.

[loBTOpEeHME 3anucH pelieHUs CTaHAAPTHBIX YPaBHEHU W, TPUEMOB
peoOpa3oBaHus ypaBHEHUH JUIsI CBEJICHUS K CTAaHAPTHOMY
YPaBHEHHUIO.

Conep:xkanue
o0yueHust

XapakTepucTHKA OCHOBHBIX BH/I0B /IeSITEJIbHOCTH CTYA€HTOB
(Ha ypoBHe y4eOHBIX aeicTBH)

Pemenne panmoHanbHbIX, UPPALIMOHATIBHBIX, TOKA3aTEIbHBIX U
TPUTOHOMETPUUYECKUX YPAaBHEHUH U CHCTEM.

Hcrionp30BaHme CBOWCTB M TpauKoB (DyHKIIUH VIS peIICHUS
ypaBHeHU. [IoBTOpeHHE OCHOBHBIX IPUEMOB PELIEHUS CUCTEM.
Pemenne ypaBHeHU ¢ IpUMEHEHHEM BCeX PUEMOB (Pa3IoKEeHHS Ha
MHOJKUTEIN, BBEICHUSI HOBBIX HEM3BECTHBIX, IOJICTAHOBKH,
rpaM4ecKoro MeToja).

Pemenue cucrem ypaBHEHUH ¢ MpUMEHEHUEM Pa3IMUHBIX CIOCOOOB.
O3HakomIIeHHE ¢ OOUMMU BOIIPOCAMH PELLIEHUsI HEPABEHCTB U
HCIOJIb30BaHKE CBOUCTB U rpauKoB (yHKIUN MPH PELICHUH
HepaBeHCTB. PellleHrie HepaBeHCTB M CHCTEM HEPABEHCTB C
MPUMEHEHHEM Pa3TUIHBIX CIIOCOOOB.

[IpuMeHeHNEe MaTeMaTHYECKUX METOI0B AJIS pellieHus

CoZIep KaTeNbHBIX 3a/1a4 M3 Pa3IMYHbIX 007acTe HAYKH U MTPAKTUKH.
HuTepnperupoBaHue pe3yabTaTOB C YYETOM PEalbHbIX OTpaHUYEHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUA BEPOSITHOCTEH U CTATUCTUKU

OCHOBHBIE MOHATHUSA
KOMOMHATOPUKH

N3ydenue mpaBuiia KOMOMHATOPUKU U IPUMEHEHUE ITPU PEIICHIU
KOMOMHATOPHBIX 33]1a4.

PerieHre KOMOMHATOPHBIX 33/1a4 METOJIOM TIepedopa ¥ 10 MPaBUITy
YMHOXKCHHSL.

O3HaKOMJICHHE C TTIOHATHSAMH KOMOMHATOPHUKH: Pa3MEIICHUSIMHU,
COUYETAHUSIMH, IEPECTAHOBKAMH U GOPMYIaMU JJISl UX BBIYMCICHHUSL.
OObsicHeHHE 1 IPUMEHEHHE (POPMYIT JIJISl BEIYUCIICHUS Pa3MEIIICH U,
MePECTAaHOBOK M COUCTAHUH MPH PEICHHUH 3a/1ad.

O3znakomiienne ¢ omHoMOM HetoToHA U TpeyronbHukoM [lackans.
Pemenune mpakTHYecKuX 3a1a4 ¢ UCIOJIB30BAHUEM TTOHSITHH U TTPABHIT
KOMOMHATOPUKU

JJIeMeHTbI TeOpUH

I/I3yquI/Ie KIaCCHYCCKOT0 OIIPCACIICHUA BEPOATHOCTH, CBOMCTB

BCPOHTHOCTeﬁ BCPOATHOCTH, TCOPEMBI O CYMME BepOHTHOCTeﬁ.
PaccmoTrpenue nprumepoB BEIYUCIIEHUS BEPOSATHOCTEN. Pemmenue 3anau
Ha BBIUMCIIEHHUE BEPOATHOCTEH COOBITUI

IIpencrasiienne O3HakoOMIIEHHE C IPEICTABIICHUEM YU CIOBBIX IaHHBIX U UX

JAHHBIX (TA0JNIbI,

XapaKTCPpHUCTUKaAMU.
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AUarpaMMbl, rpag MKH)

Pemenue npakruyeckux 3a1a4 Ha 00pabOTKy YMCIOBBIX JAHHBIX,
BBIUMCIICHUE UX XaPAKTEPUCTUK

I'EOMETPUA

Ilpsimbie u
INIOCKOCTH B
IPOCTPaHCTBE

®opMynupoBKa U IPUBEACHUE JOKA3ATENBCTB MTPU3HAKOB B3aMHOIO
PacmoJIOKEHHUsI IPAMBIX U IIJIOCKOCTEN. Pacnio3HaBaHue Ha YepTexKax u
MOJIEJISIX Pa3IMYHBIX CIIy4acB B3aUMHOI'O PACIIOJIOKEHUS PSIMBIX U
MIJIOCKOCTEN, apryMEHTUPOBAHUE CBOUX CYKJICHUH.

DopMynUpoOBaHUE ONIPEAETICHUM, IPU3HAKOB U CBOWCTB
MapaJlIeNIbHbIX U MEPIIEH IUKYJISIPHBIX IIJIOCKOCTEN, IBYTPAaHHBIX U
JINHEWHBIX YIJIOB.

BeinosnHeHHE TOCTPOEHHU S YITIOB MEKLy IIPSAMBIMU, IPSMOU U
IIJIOCKOCTBI0, MEXY IJIOCKOCTSIMU 10 ONMCAHUIO U PacllO3HABAHUE UX
Ha MOJIEJISIX.

IIpuMeHeHNne TPU3HAKOB U CBOMCTB PACIOJIOKEHUS NPSMBIX U
IIJIOCKOCTEN MU pEeIIeHUH 3a/1a4.

N300paxeHne Ha pUCYHKAaX U KOHCTPYMPOBAHUE HA MOJAEISIX
MEPIEHANKYIIIPOB U HAKIIOHHBIX K IIJIOCKOCTH, IPSMBIX,
MapajuIeIbHbIX IIJIOCKOCTEHN, YIVIOB MEXKIY NMPSIMOM U IIIOCKOCTBIO U
000CHOBaHME MOCTPOCHUSL.

Pemenue 3a1a4 Ha BBIYMCIIEHHE TEOMETPUYECKUX BEJTUYMH.
OnucbiBaHNE PACCTOSIHUS OT TOYKH JI0 TJIOCKOCTH, OT IPSIMOM 110
IIJIOCKOCTH, MEX/1Y IJIOCKOCTSIMH, MEXKy CKPEIMBAIOLMUCS
HPSIMBIMH, MEX/Y IIPOM3BOJIBHBIMU (PUI'YpaMH B IPOCTPAHCTBE.

Conep:xkanue
00y4eHust

XapakTepucTHKA OCHOBHBIX BH/IOB /1eIT€JIbHOCTH CTYA€HTOB
(Ha ypoBHe y4eOHBIX e CTBHIl)

DopMyTHPOBAHHE U IOKa3bIBAHUE OCHOBHBIX TEOPEM O PACCTOSTHUSIX
(Teopem CyIeCTBOBaHUS, CBOHMCTBA).

N3o0pakeHre Ha YepTekKax U MOJAETSX PACCTOSHUS U 000CHOBaHUE
CBOUX CyxaeHUM. OnpeenieHne U BIUYNCICHUE PACCTOSTHUM B
npoctpancTse. [[pumenenne GopmMyn u TeopeM MIAHUMETPUU IS
peleHus 3aay.

O3HaKOMJICHHE C TIOHATHEM apaJUICITLHOTO TPOSKTUPOBAHUS U €10
cBoiicTBaMu. Dopmynuposarie meopemvl 0 NIOWAOU OPIMOSOHANLHOLU
NpoeKyuUu MHO20)20IbHUKA.

[Ipumenenue Teopuu At 000CHOBAHUS TOCTPOCHUH U BBIUNCICHUH.
ApryMEHTHPOBAHUE CBOUX CY)KICHHI O B3aMMHOM PaCIOJIOKCHH 1
MIPOCTPAHCTBEHHBIX QUTYP

MHoOrorpaHHuKHu

OnucaHue ¥ XapaKTepUCTUKA Pa3IMYHbIX BUJI0B MHOTOTPAHHUKOB,
MIEPEUNCIICHUE UX DIIEMEHTOB U CBOMCTB.

N300pakxeHrne MHOTOTPAaHHUKOB U BBITMIOJIHEHHE IOCTPOCHHUS Ha
N300paXeHUSAX U MOJEISAX MHOTOTPAaHHUKOB.

Beruncnenne TMHENHBIX 3JIEMEHTOB H YIJIOB B IPOCTPAaHCTBEHHBIX
KOH(UTYpaIusixX, apryMEHTHPOBAHUE CBOUX CYXKICHUH.
XapakrepucTuka U U300pakeHUEe CEUEHUS, pa36epmKuU
MHO202PAHHUKOG, BBIYUCIICHHE TUIOLIAIEH TOBEPXHOCTEN.
IocTpoenue mpocTelmx ceueHuit Kyoa, TpU3Mbl, ITHPAMUIbI.
[Ipumenenue (akToB M CBEICHHU U U3 INITAHUMETPHH.
O3HaKoMJIEHHE C BUJIaMU CHMMETPUI B IPOCTPAHCTBE,
(bopMyTupOBaHUE ONPEEIEHUI U CBOMCTB. XapaKTepuCTHKA
CUMMETPHUH TEJI BPAILEHHUS U MHOTOIPAaHHHUKOB.

[IpuMeHeHNe CBONMCTB CHMMETPUH IIPU PELICHUU 3a/1a4.
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Hcnonb3oBaHue NproOpeTeHHbIX 3HAaHUH AJIs UCCIIEJOBAHUS U
MOJIETIMPOBAHMS HECIIOKHBIX 33/1a4.

N300pakeHre OCHOBHBIX MHOTOTPAHHUKOB U BBIIIOJIHEHHE PUCYHKOB
10 YCIOBUSAM 33134

Tena u moBepxHOCTH
Bpalle Hus

O3HakoMIIEHHE C BUJIaMU TeJl BpallleHus1, GOpMyITHpOBaHUE UX
ONPENEIICHUM U CBOWCTB.

D opMyIHpPOBAHUE TEOPEM O CEUEHUH LIApa MIOCKOCTHIO U MIJIOCKOCTH,
KacaTelnbHOU K cepe.

XapakrepucTuka U n300paskeHUe TN BPaIlCHUs, UX Pa3BEPTKH,
CCUCHUSL.

Pemenue 3a1a4 Ha MOCTPOCHUE CEUEHU I, BBIUUCIICHUE JJIUH,
paccTosiHUM, yriioB, miowpaei. [lpoenenue nokazaTenbHbIX
pacCyXJICHUI MPHU PELICHUHN 3a/1a4.

[IpumeHeHne CBOMCTB CHMMETPUM ITPU PEIICHUH 33]1a4y Ha Tela
BpallleHUsl, KOMOWHAIIMIO TE.

N300paxkeHre OCHOBHBIX KPYIJIBIX TEJ U BHITIOJIHEHUE PUCYHKA 110
YCJIOBUIO 33/1a41

HN3mepeHus B
reoMe TpuH

O3HakoOMJIEHHE ¢ HOHATUAMU IUIOMAINA U 00beEMa, aKCHOMaMU U
CBOMCTBAMH.

Pemenue 3a1a4 Ha BRIUMCIICHUE TIJIOMAICH TIOCKUX QUTYP C
MIPUMEHEHHUEM COOTBETCTBYIONMX (GOpMy U (AaKTOB W3 IJIAHUMETPHUH.
N3ydeHnue TeopeM 0 BBIUMCICHUU 0O0BEMOB MTPOCTPAHCTBEHHBIX TEIL,
peleHne 3a1ad Ha TpUMEHEHUE (GOPMYI BBIYMCICHHS 00HEMOB.
Nzyuenune Gopmyn Uil BRBIYUCIICHUS TJIOIIAICH TTOBEPXHOCTEH
MHOTOIPaHHUKOB U T€J BpalCHUSL.

O3HakOMIIEHHE C METOJIOM BBIYHMCIICHUS TIJIOIIA/IA TTOBEPXHOCTH
ctepsl. Pemenne 3aay Ha BEIYMCIICHUE IUIOMIAICH TOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

Koopaunatsl u
BEKTOPbI

O3HakoMIIEHHE ¢ TOHATHEM BekTopa. M3ydeHne nekapToBON CUCTEMBI
KOOpJMHAT B MPOCTPAHCTBE, IOCTPOCHUE 0 33JJaHHBIM KOOpAUHATAM
TOUYEK U IJIOCKOCTEH, HAX0XKJIEHNE KOOPIMHAT TOYEK.

Haxoxxnenue ypaBHEHUH OKPYKHOCTH, Cephl, MIOCKOCTH.
Brruncrnenue pacCTOSIHUN MEXKIY TOYKAMH.

N3yueHne CBOWCTB BEKTOPHBIX BEIUYUH, IPABUII PA3TI0KEHUS
BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE, IPaBUJI HAXOKICHUS
KOOpAMHAT BEKTOpa B IPOCTPAHCTBE, IPABUJI JCUCTBUH C BEKTOPaMHU,
3aJaHHBIMHM KOOPAMHATaAMU.

[IpuMmeHeHne TEOpUU NIPH PELLIEHNH 3a/1a4 Ha JEWCTBUSA C BEKTOPaMH.
N3yyeHne CKalsIpHOrO MPOU3BEAECHUS BEKTOPOB, BEKTOPHOIO
yYpaBHEHUS MPAMOM U IUIOCKOCTH. IIpuMeHenne Teopuu Npu peleHuu
3a]1a4 Ha ICCTBUs C BEKTOpaMH, KOOPAWHATHBINA METOJ|, IPUMEHEHNE
BEKTOPOB Ul BBIYMCIICHUS BEJTUYUH YIVIOB U PACCTOSHUM.
O3HaKOMIIEHHE € JOKA3aTEIbCTBAMU TEOPEM CTEPEOMETPHH O
B3aUMHOM PACIIOJIOKEHUU NIPSMBIX U IIJIOCKOCTEN C UCIIOJIB30BAHUEM
BEKTOPOB
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8.YueOHO-MeTOMMUYECKOE 1 MATEPHAJTIBHO-TEXHUYECKOE 00 ecrieueHne

MPOrpamMMbl y4eOHO 1 C UILTHHbI

[Tomemenne kaOunera  yaoBieTBopsieT  TpeOoBaHusiM  CaHUTapHO-
sanuaeMuosiorndeckux mnpaBuwi W HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO THUIOBBIM OOOpPYJOBaHHEM, B TOM 4YHCJE CHEHUATU3UPOBAHHOM
y4eOHOM MeOeNnbl0 U CpEeACTBAaMU OOYUYEHUsI, JOCTATOUYHBIMU JUJISl BBIMOJHEHUS
TpeOOBaHMIA K YPOBHIO TIOATOTOBKH 00 yJarOIIXCS.

B xabunere wumeercs MyIbTUMEAMIHOE O00OpPYJIOBaHHE, TOCPEACTBOM
KOTOPOTrO y4YaCTHHKM 0Opa3oBaTeIbHOTO IIpollecca MOTYT TMpPOCMaTpHUBaTh
BU3yalbHYI0O  MH(pOpMALMIO 10 MareMmaThKe, CO3/aBaTb  MPE3EHTaluH,
BHJIEOMAaTepHUaibl, UHbIE JOKYMEHTHI.

B coctaB  y4eOHO-METOAMYECKOTO W  MaTepHaJIbHO-TEXHUYECKOTO
obecrieueHus MporpaMMbl Y4eOHOM TUCIMIUTUHBEI « MaTemaruka: anredpa 1 Havasa
MaTeMaTUYEeCKOT0 aHAINU3a; TEOMETPUS» BXOIST:

* MHOT0()YHKIIMOHAIbHBIN KOMILJIEKC MPENo1aBaTels;

* HarJsiHbIE MOCOOUST (KOMIUIEKTHI Y4€OHBIX TAaOJMII, IJIaKaToB, MOPTPETOB
BBITAIOIINXCS YUEHBIX-MATEMATUKOB U JIP.);

* MHPOPMAITMOHHO-KOMMYHUKATUBHbIE CPEICTBA;

* DKpPaHHO-3BYKOBBIE TOCOOUS;

* KOMIUIEKT TEXHUYECKOM JOKYMEHTAIlMU, B TOM YHCJIE MacnopTa Ha CpecTBa
00y4eHUs, MTHCTPYKIIUH TIO0 UX UCIIOJIb30BAHUIO i TEXHUKE O€30MaCHOCTH;

* OubmMoTeuHbIN POHI.

9.PexoMenayemasi Jurepatypa
JInst CTyieHTOB

1. bamvakoB M.M. Maremaruka: aiareOpa M Hayajga MaTeMaTH4eCKOro
aHanM3a, TeOMETpUs: Y4YEeOHUK Il CTYACHTOB NPOQecCHOHATbHBIX
oOpa3oBaTeNbHBIX  OpraHu3allvif,  OCBaMBAIOUMX  Npodeccur U
cuneruanbHocTu CITIO. — M.,2017

2. bamvakoB M.M. Maremaruka: anreOpa W Hadaja MaTeMaTHYeCKOro
aHanmm3a, reomeTpus: COOpHUK 3a1a4 NMPOQPUIbHON HAMPaBJICHHOCTH: Y4eo.
nocobue Ay CTYJEHTOB  Mpo()eCCHOHAIBHBIX  0Opa3oBaTeIbHBIX
opraHu3zanui, ocauBaroumx mnpodeccun u cneuuanbHoctd CIIO. —
M.,2017

3. bammvakoB M.M. Maremaruka: anrebpa ¥ Hadaja MaTeMaTUu4ecKoro
aHanu3a, reoMmerpus: 3aJauHuK: yue0. 1nocobue Uil CTYACHTOB
npo¢ecCHOHAIBHBIX ~ 00pa30BaTelbHbIX  OpraHU3alfil, OCBaMBAIOLIUX
npodeccuu u cneunanbHocT CI10. — M.,2017

4. T'yce B.A., I'puropre C.I'., Bomruna C.B. Marematuka: anrebpa u
Hayajla MaTeMaTHYeCKOTO aHalnu3a, TeOMETpHs: YUEeOHHK i CTYAECHTOB
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npodeCCHOHATBHBIX ~ 00pa30BaTeNbHBIX  OpTaHW3aIlMi, OCBAWBAIOIINX
npodeccun u cnermanbHocTH CI10. — M.,2017
Jns mpenonasareneu

06 ob6pazoBanuu B Poccuiickoit @enepanmu: denep. 3akoH oT 29.12. 2012 Ne
273-D3 (B pen. Denepanbubix 3akoHOB 0T 07.05.2013 Ne 99-@3, ot 07.06.2013 No
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne
317-@3, ot 03.02.2014 Ne 11-D3, ot 03.02.2014 Ne 15-d3, ot 05.05.2014 Ne 84-
@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne 148-D3, ¢ m3M., BHCCCHHBIMH
OenepanmbHbIM 3aKOHOM OT 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢ uzm. ot
19.12.2016.)

[Ipukaz MunucrepctBa oOpazoBanuss U Hayku P® ot 31 mekalOps 2015 r. N
1578 "O BHeceHMHM W3MEHEHWH B  (emepanbHBIM  TOCYIApCTBEHHBIN
00pa3oBaTeNbHBIA CTAHIAPT CPETHEr0 oOIIero oO0pa3oBaHMs, YTBEPIKICHHBIN
npukazoM MunuctepcTBa obpazoBanus U Hayku Poccuiickoit ®@eneparuu ot 17
mast 2012 r. N413"

[IpumepHas ocHOBHas oOpa3oBaTeibHAas TporpaMMa CpEeaHEero OOIIero

oOpazoBaHusi, og00peHHast pereHneM (eaeparTbHOr0 y4eOHO-METO NI eCKOTO

o0benuHeHUs 1o 00IIeMy o0pazoBaHuio (MpoTokos OT 28 utoHa 2016 r. Ne

2/16-3).

bawmaros M.U., [[vicanos LL.H.Memoouueckoe nocobue 0151 n0020mMosKu K

EI'D.—M., 2014

HNuTtepHeT-pecypcol
www.fcior.edu.ru (MadopmarmoHHsie, TpEHUPOBOYHBIE M KOHTPOJIHHBIC

Marepuaibl). www.school-collection.edu.ru (Enqunas xosmekumnn mudpoBbIX
00pa3oBaTEIbHBIX PECYPCOB).
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