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1. IOACHUTEJIBHASA 3AIIMCKA

O6meobpazoBarenbHas  yueOHas aucinuruimHa OY/[.04. «MaremaTtukay
uzydaercsi B OI'BIIOY «bTXKT Koctpomckoil obmactu» (l1ajgee TEXHUKYM),
peanu3yronieM o0pa3zoBaTeIbHYI0 MPOrpaMMy CpeHEro ooOIIero oOpa3oBaHUsl B
mpeaenax  OCBOCHHMS ~ OCHOBHOM  NMPO(ECCHOHAIBHONW  00pa3oBaTebHOMN
mporpammel CIIO (OINIOIT CITO) ma 06a3e ocHOBHOro oOIIero oOpa3oBaHUS
Ipyu  TOATOTOBKE KBATH(UITUPOBAHHBIX paboumx. PabGowas mporpamma
paspabotana Ha ocHoBe TpeboBanuit ®I'OC cpemnero obmiero oOpa3oBaHUA,
NPEeabABISIEMBIX K CTPYKTYpE, COACPXKAHUIO U PE3yJIbTaTaM OCBOCHHUS yueOHOM
muciuuinael OY /.04, «MaTtemaTuka» B COOTBETCTBUU C PekoMmeHmanusMu 1o
OpraHu3allid TOJYYeHUsS] CpeHEero ooOIiiero oopa3oBaHus B MpejeaaXx OCBOCHHUS
00pa3oBaTEIbHBIX MPOrPaMM CpPeIHEro MpodeCcCHOHAIBHOTO O0pa3oBaHUsl Ha
0a3ze OCHOBHOIrO 00IIero 0Opa3oBaHUSl C Y4YETOM TpeOOBaHUN  (eneparbHbIX
rOCYJapCTBEHHBIX 00pa30BaTEIbHBIX CTAHAAPTOB H IOJydaeMou mpodeccun
CpeaHero po¢eCcCHOHATBHOTO o0pa3zoBaHuUs (mucemo JlemapTameHTa
rocyJapCTBEHHOM TOJUTUKH B cdepe MOATrOTOBKM pabouux kaapoB u JIIO
Muno6pHayku Poccun ot 17.03.2015 Ne06-259).

Conepxanue mporpammbl yueOHor aucumrummael OY (.04, «MaremaTtukay

HaIpPaBJICHO Ha JOCTWKEHUE CICAYIONINX LeJIei:

co0OecrieueHre C(HOPMUPOBAHHOCTH IPEACTaBICHUA O COLMAIBHBIX,
KyJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpPAX CTAHOBIICHUS MAaTEMATHUKHU;

so0ecrnieyeHne CGHOPMHUPOBAHHOCTH JIOTUYECKOTO, aJITOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIIILICHUS;

so0ecrieyeHne CPOPMUPOBAHHOCTH YMEHUH NPHUMEHSTh TOJyYECHHbIE
3HAHWS TIPU PEIICHUH PA3IMYHBIX 3a/1a4;

so0ecnieueHre CGHOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaTHUKEe Kak
JacTH  OOIIEYEIOBEYECKONH  KYJIbTYpPhl, YHUBEPCATLHOM  S3BIKE  HAYKH,
MTO3BOJISIONIEM OTTUCHIBATh M M3y4aTh PeabHBIC MPOIICCCHI U SBIICHU.

B pabGouyro mporpamMmy BKIIOYEHO COJEp)KaHHWE, HANpaBICHHOS Ha
dbopMHpOBaHUE y CTYACHTOB KOMIICTCHITMH, HEOOXOIUMBIX IS Ka4eCTBEHHOTO
ocoenust OIIOII CITO na 6a3e ocHOBHOTO 0011ero 00pa3oBaHus ¢ MOJTyYSHUEM
cpenHero oOmero oOpa3oBaHUs; MPOTPAMMBI IMOATOTOBKH KBaTU(UIIMPOBAHHBIX
pabounx.



2. OBIIIASI XAPAKTEPUCTUKA YYEBHOUN JUCIHUILIVHBI
OY].04. MATEMATHUKA»

YueOnas aucuumnuHa OY /1.04. «kMatematuka» sBisercs GyHIaMEeHTATbHON
o01ieo0pa3oBaTeIbHON  JUCHUIUIMHOM  CO  CJIOXHUBIIMMCS  YCTOMYMBBIM
colepkaHueM M Oo0mMMH TpeOOBaHUSMU K TMOATOTOBKE oOOydaromuxcs. B
TEXHUKYME, peaju3yroleM o0pa3oBaTEeIbHYI0 MPOrpaMMy CpPEIHEro OOIIEro
obpazoBanusi B mpezaenax ocBoeHms OIIOIT CITO na 6a3e OCHOBHOTO OOIIETrO
oOpa3zoBaHusl, u3yuyeHue yueoHo nucuuminael OVY/J[.04. «MaremaTuka» HMeeT
CBOM OCOOEHHOCTM B 3aBUCUMOCTH OT Impoduis mnpodeccruoHaIbHOTO
oOpazoBanus. Ilpu ocBoenunm mnpogeccuit CIIO conmanibHO-3KOHOMHYECKOIO
npodusis  mpodeccuoHanbHOTO 00pa3oBaHus yueOHas nucuurminHa OV ][.04.
«Marematuka»  u3ydaercsa OoJsiee YrIIyOJIeHHO, Kak MNpoQuibHasg ydeOHas
IUCLMIUIMHA, YYMThIBalOLlas cHenuuky ocBauBaeMblx  mpodeccuil. ITo
BBIp@XAeTCsl B COAEpPKAHUM OOYyYEHHs, KOJIMYECTBE YacOB, BBIACISAEMBIX Ha
M3YYEHUE OTIEIbHBIX TEM NPOrpaMMbl, TIIyOMHE HX OCBOEHHUS CTYIECHTAMH,
o0beMe W XapakTepe NPAKTUYECKUX 3aHATUN, BUIAAX BHEAYJUTOPHOMN
CaMOCTOSATENIbHOM paboThl cTyAeHToB. OOmmMe uenm u3y4eHHus Yy4eOHOU
mucouuiebel OYJ1.04. «Marematrkay TpaguLUMOHHO PEaJu3yIOTCS B YETBIPEX
HaIpaBJICHUAX:

1) obmiee npeacTaBiaeHre 00 UACIX U METOAaX MATEMATUKH;

2) UHTEIJIEKTYyalIbHOE Pa3BUTHUE;

3) oBiageHre HEOOXOIUMBIMU KOHKPETHBIMU 3HAHUAMHU U YMEHUSMU;

4) BocriUTAaTENLHOE BO3/ICHCTBHE.

[Ipodunuzanus neneil MareMaTHdyeckoro oOpa3oBaHMsI OTpaXkaeTcs Ha
BBIOOpE MPUOPUTETOB B OpraHU3AIMK yU4eOHOU AesTeIbHOCTH oOydaroruxcs. Jis
TEXHUYECKOTO  mpoduis mpodecCHOHANBHOTO 00pa3oBaHUsl BBIOOp I1ienel
CMEIIAaeTcsl B MparMaTHueCcKOM HaIpaBJIEHUH, IPEIyCMAaTPUBAIOLIEM YCUJICHUE U
pacuMpeHue MPUKIIATHOTO XapakTepa U3Y4YEHUS MaTeMaTHKH,
MIPEMMYLIECTBEHHON OpHUEHTAllMM HAa AJTOPUTMUYECKUN CTHJIb IO3HABATEIBHOU
NEeSATENbHOCTH.

N3yuenue yuebnoi nucuumiaunel OYJ1.04. «MaremaTuka» Kak npouiabHOM
o01e00pa3oBaTebHONM  y4eOHOM  JTMCUMIUIMHBI, YYHUTHIBAIOIIEH crnenupuky
ocBauBaeMbIX cTyjneHtamu mnpodeccuu CIIO, obecrieunBaeTcs:

*BBIOOPOM PaA3IUYHBIX MOJIX00B K BBEJIEHUIO OCHOBHBIX TTOHATHUH;

*bopMHUpOBAHMEM  CHUCTEMBI  y4eOHBIX  3aJaHUN,  OOCCIECYHBAIOIIUX
3¢ (eKTUBHOE OCYIIECTBICHUE BHIOPAHHBIX LENIEBBIX YCTAHOBOK;

so0OramieHueM CIeKTpa CTWJell yduyeOHOW JeATeIbHOCTH 3a  CYEeT
COTJIACOBaHUSl C BEAYIIMMH JEATEIbHOCTHBIMH XapaKTEPUCTUKAMH BbIOpaHHOM
npodeccun.

[IpodunpHas cocraBnsomas oTpakaeTcs B TpPeOOBAHUAX K IOATOTOBKE
00yJaroImuxcs B 4aCTH:



*00IIEl CHCTEMBbl 3HAHMN: COJEP)KATENIbHBIE MPUMEPHl HCIOJb30BaHUS
MaTeMaTUYECKUX UJIeH U METOA0B B IIPO(ECCUOHAIBHON IEATENbHOCTH;

*YMEHUH: pa3Iuuue B YpOBHE TpPeOOBaHUN K CIOXKHOCTU HPUMEHSEMbIX
AIrOPUTMOB;

*IPAKTUYECKOTO HCIIONb30BaHMUSI TMPUOOPETEHHBIX 3HAHUA U YMEHHUU:
WHANBUAYAIBHOTO y4e€OHOIO OMNbITa B MOCTPOCHHUH MAaTEMAaTUYECKUX MOJIEIIEH,
BBIIIOJIHEHUH UCCIIE0BATEIbCKUX POEKTOB.

Takum oOpa3om, peanmu3amus CcoaepkKaHUS  y4eOHOH  AUCITUTIIIMHBI
OpPUEHTHPYET Ha MPUOPUTETHYIO POJIb MPOLECCYaTbHBIX XapaKTEPUCTUK YUeOHOI
paboThl, 3aBUCAUIMX OT NPOPmIs NpodhecCHOHATBHOrO 00pa30BaHUs, MOJIY4YECHUS
OIbITa MCHOJb30BAaHUSI MATEMATHKUH B COAEPKATEIbHBIX U MPO(ECCHOHAIBHO
3HAYUMBIX  CHUTyallUsIX ~ 1O  CpPaBHEHHIO € (OPMaIbHO-YPOBHEBBIMU
pe3yNbTaTUBHBIMM ~ XapakTepucTukamu oOydenus. ConepkaHue  ydeOHOU
JUCLMIUIMHBL pa3pab0TaHO B COOTBETCTBUU C OCHOBHBIMU COJZI€P>KaTEIbHBIMU
JUHUSAMHU 00yYEHHUS] MAaTEMATUKE:
sanireOpanyeckasl JMHUS, BKJIIOYAIOIIAasi CUCTEMAaTHU3alMI0 CBEICHUI O 4YHClax;
M3YyYEHUE HOBBIX U 0000IIEHME paHee HU3YYEHHBIX onepauuid (BO3BEACHHE B
CTENEHb, W3BJICYEHHE KOpHSA, JIOrapu(MUPOBAHHE, CUHYC, KOCHHYC, TaHIEHC,
KOTaHI'€HC M 0OpaTHbIE K HUM); U3yYE€HHUE HOBBIX BUJOB YMCIOBBIX BBIPAKEHUN U
(opMyn; COBEpILIEHCTBOBAHME MPAKTUYECKUX HABBIKOB U BBIYHCIATEIBHOU
KyJbTYpbl, PacUIMPEHHE M COBEPUICHCTBOBAaHUE alreOpanyecKkoro ammapara,
c()OPMUPOBAHHOTO B OCHOBHOW IIIKOJIE, M €ro IMPUMEHEHUE K PEIICHUIO
MaTEMaTUYECKHUX U MPUKIAIHBIX 33/1a4;

*T€OPETUKO-(QYHKIIMOHATIbHAS JIMHUS, BKJIOYAIOUIas CUCTEMaTH3alUil0 U
paciiMpeHue cBelleHUu 0 (DyHKLHUSAX, COBEPIICHCTBOBAHUE TPaPUUECKIX YMEHMIA;
3HAKOMCTBO C OCHOBHBIMM HJESIMHU M METOJAaMH MaTEMaTHYECKOTO aHajiu3a B
o0beMe, TO3BOJISIOLIEM HCCIENOBaTh JJEMEHTapHble (QYHKIMM U pellaTh
npocTeiime reoMeTpudeckue, PU3ndecKue U Apyrue NpuKiIaIHble 3a/1a4H;

*JIMHUSI ypaBHEHUH M HEPABEHCTB, OCHOBAHHAs HA TMOCTPOCHUH U
MCCJIEIOBAaHUM MaTeMaTUYECKUX MOJENEH, mepecekaronasics ¢ anredopanyeckon u
TEOPETUKO-(PYHKIIMOHAJILBHOM ~ JIMHMSIMM M BKJIIOYAIOLlas ~ pa3BUTHE U
COBEPILIEHCTBOBAHNE TEXHUKU alIreOpanyeckux NpeoOpa3oBaHU ISl pelIeHUs
YpaBHEHUH, HEPABEHCTB MU CHUCTEM; (OPMHUPOBAHHE CIIOCOOHOCTH CTPOUTH U
UCCJIeIOBATh MPOCTEHINEe MAaTeMaTUYECKUE MOJENH MPU PEIICHUU MPUKIATHBIX
3a/1ay, 3a71a4 U3 CMEXHBIX U CIELUAIbHBIX TUCUUILINH;

*reOMETpUYECKasl JIMHMS, BKJIKOYAKOU[as HarjasgHble IPEACTABICHUS O
MIPOCTPAHCTBEHHBIX (PUTypax W U3yUYEHHE UX CBOMCTB, (POPMUPOBAHUE U PA3BUTHE
MPOCTPAHCTBEHHOTO  BOOOpa)K€HMs, pPa3BUTUE CIIOCOOOB  T€OMETPUUYECKHUX
U3MEPEHHUM, KOOPAMHATHOTO M  BEKTOPHOTO  METOJOB  JUISl  pELIEHUs
MaTeMaTUYECKUX W NPUKIAJIHBIX 33/1a4;

*CTOXAaCTUYECKasl JTUHUS, OCHOBaHHAs HA Pa3BUTUN KOMOWHATOPHBIX YMEHHI,
peICcTaBlICHUN 0 BEPOSITHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSIX
OKPYKaIOILIET0 MUPA.



N3yuenne  oOmieobpazoBarenbHol  yueOHoOM — guctumivabel OV ]J[.04.
«MareMartuka» 3aBepliaeTcs MOJABEICHUEM UTOTOB B (popMe PK3aMEHa B pamMKax
MPOMEKYTOYHOM aTTECTAIlMU CTYJIEHTOB B Ipoliecce ocBoeHus ocHOBHOM OITOII
CIIO c nonyuyeHuem cpeHero oo1iero oOpa3oBaHUMU.

3. MECTO YUYEBHOM JUCHUIJIMHBI B YYEEHOM ILJIAHE

VYueOnas mucummmaa  OVY]/.04. «Marematuka»  sBIS€TCAd Y4EOHBIM
peIMeTOM 00s13aTeNbHOM TpeaMeTHON obniactu «MaTeMatuka U uH(GOpPMaTHKa»
®OI'OC cpennero obmero obOpazoBanus. B TexHukyme, peanu3yronemM
o0pa3oBarenbHyl0 MporpaMMy CcpelHero oOmiero oOpa3oBaHMs B Ipejeiax
ocoerusi OIIOIl CIIO nHa 6a3ze ocHOBHOro oOiero oOpa3oBaHus, ydeOHas
mucuumiuHa OY1.04. «MaremaTuka» n3ydaercs B 0011€00pa30BaTEIbHOM LIUKIIE
yuebHnoro miaana OIIOII CIIO na 0a3e ocHOBHOro oOmiero oo6pazoBanusi. B
yaeOnbIx maHax [IIIKPC yduebnas nquctuminaa OV /.04, «MaremaTrkay BXOJIUT
B COCTaB 00UIMX 00I1€00pa30BaTEebHbIX YUEOHBIX JTUCHUILIUH, (POPMUPYEMBIX U3
o0s3aTenbHbIX peaMeTHbIx obnacteil @I'OC cpennero obuiero o0pa3oBaHus, s
npodeccuun 43.01.06 «IIpoBogHMK Ha >KEJIE3HOJOPOKHOM TPAHCIIOPTE)
COIMAJIbHO-DKOHOMUYECKOT0  mpoduist mpodeccunoHaaIrHOro 00pa3oBaHuUs.

4. PE3YJBTATHI OCBOEHUSA YUYEBHON JUCIUIIJIAHBI

OcBoenue coaepxkanuss ydeOHOM muctuminael OY .04, «MaremaTukay
o0ecIieuynBaeT JOCTIKCHHUE CTYACHTAMH CIICTYIOIINX PE3yIbTaTOB:

* TNYHOCTHBIX

— c(opMUPOBAHHOCTh TPEACTABICHHN O MaTEMaTHUKE KaK YHHBEPCATBHOM
SI3BIKE HAYKH, CPEACTBE MOJICTUPOBAHUSI SIBIICHUHA W TIPOIIECCOB, HIICIX M METOAAaX
MaTEeMaTHKH;

— TIOHUMaHWE 3HAYUMOCTH MATEMATHKH i1 HAyYHO-TEXHHYECKOTO
nporpecca, CGOPMHPOBAHHOCTh OTHOIICHHUS K MaTeMaTUKe KaKk K 4YacTu
0O0IIIeYeIOBEUeCKOM  KYyJIbTYphl 4Yepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHS
MaTEMaTUKH, SBOJIIOLIMEH MAaTEMAaTUIYECKUX UJICH;

— pa3BUTHE JIOTMYECKOTO MBIIUICHUS], MPOCTPAHCTBEHHOTO BOOOpaXKEHUS,
ANTOPUTMHUYECKON KYJIbTYPBI, KPUTHYHOCTH MBITIUICHUS] HA YPOBHE, HEOOXOIUMOM
TSt Oyaymien mpodecCuOHATBHOUM AESITEIbHOCTH, IS TIPOJOJIKEHUSI 00pa30oBaHUs
¥ caMooOpa30BaHus;

— OBJIAJICHUE MATEMaTUYCCKUMH 3HAHUSIMH U YMCHHUSIMH, HEOOXOJIUMBIMUA B
MOBCEAHCBHOM JKM3HHU, JJII OCBOCHHMS CMEXKHBIX CCTECTBEHHO - HAYYHBIX
JTUCITUIUIMH ¥ JUCHUIUIMH  MPOGECCHOHANBHOTO MWK, IS IOJTYYCHHUS
oOpa3oBaHUsI B 00JacTsAX, HE TPEOYIOUIUX YIIyOJICeHHOWM MaTreMaTH4ecKon
IOJITOTOBKH;

— TOTOBHOCTh M CHOCOOHOCTh K O0Opa3oBaHHMIO, B TOM 4YHCIIE
caM000pa30BaHUI0, HA MPOTSKEHUU BCEU JKW3HHU; CO3HATEIHHOE OTHOIICHUE K
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HEMPEPHIBHOMY O0pa30BaHUIO KaK YCIOBUIO YCHEIIHOW MPOQPECCHOHAIBHON U
0OIIIECTBEHHOM JESTEIIbHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOATEIIbHOM TBOPYECKOH W
OTBETCTBEHHOU EATEILHOCTH;

— TOTOBHOCTH K KOJUIEKTUBHOU paboOTe, COTPYTHUYECTBY CO CBEPCTHHKAMU B
0o0pa3oBaTeNbHOM,  OOIIECTBEHHO  TMOJIE3HOM,  Y4eOHO-UCCIEA0BATEIBCKOM,
MIPOCKTHOM U IPYTUX BUAAX ACATEIBHOCTH;

— OTHONICHHE K MPOPECCHOHATHPHOW [EATCIBHOCTH KaK BO3MOXHOCTH
y4qacThsi B pEIICHWH  JIMYHBIX,  OOIIECTBEHHBIX,  TOCY/IapCTBEHHBIX,
00IIIeHAITMOHATBHBIX MPOOJIEM;

* METaNpeIMETHBIX:

— YMEHHE CaMOCTOSITEJIIbHO OINpPECNSITh 1ETU JEATeTbHOCTH W COCTaBISAThH
IUTaHBl  JIEATEIIbHOCTH; CaMOCTOSITEIBHO OCYIIECTBISTh, KOHTPOJUPOBATh U
KOPPEKTUPOBATh JCSATEIBHOCTD;, HUCIOJIb30BaTh BCE BO3MOKHBIE PECYpCHI IS
JIOCTIDKEHUSI TIOCTABJIICHHBIX IEJIel W peaju3alldd TUIAHOB JIEATEIIbHOCTH;
BBIOMPATH YCHEIIHbIE CTPATETUN B PA3TUYHBIX CUTYAIIHSIX;

— YMEHHME MPOAYKTHBHO OOHIAThCA M B3aUMOJEWCTBOBATh B IIpoLIECCE
COBMECTHOM  JESITCIBHOCTH, YyYWUTHIBATh IIO3HUIIMM  JIPYTUX  yYaCTHUKOB
NesATeNbHOCTH, 3()(PEKTUBHO pa3pemiaTb KOH(PIUKTHI;

— BJIaJICHUE HaBbIKAMHU TO3HABATEIbHOM, Yy4€OHO-UCCIEAOBATEIbCKOU U
MIPOEKTHOM JEeATENbHOCTH, HABbIKAMH pa3pelieHHs] MpoOsieM; CHOCOOHOCTh U
TOTOBHOCTH K CAMOCTOSITEIHbHOMY TTOMCKY METOJIOB PEIICHUSI MPAKTHICCKUX 3a1ad,
MPUMEHEHUIO Pa3TUYHBIX METOJIOB MTO3HAHNUS,

— TOTOBHOCTb U CIIOCOOHOCTH K CaMOCTOSITEIbHOW HWH(OpPMaAIMOHHO-
MO03HABATENILHOMN JEATEILHOCTH, BKIIIOUAss YMEHHE OPUCHTUPOBATHCS B PA3TUUHBIX
UCTOYHUKAX WHPOpMAIUM, KPUTUYECKH OIICHMBAaTh U HWHTEPHPETUPOBATH
uH(GOPMAITHIO, TTOJIYIaEMYI0 U3 PA3TUYHBIX HICTOYHUKOB;

— BJAJICHHE S3BIKOBBIMU CPEJICTBAMH: yMEHHE $ICHO, JIOTUYHO M TOYHO
W3JIaraTh CBOIO TOYKY 3PCHHUSI, UCIIOIh30BATh aJICKBAaTHBIC SI3BIKOBBIC CPEICTBRA,;

— BIIQJICHUE HaBbIKAMHU I[TO3HABATCIILHOW pPEQIIEKCUH KaK OCO3HAHMS
COBEpINIACMBIX JICUCTBHM ¥ MBICTUTEIBHBIX TIPOIECCOB, WX pE3yIbTaTOB M
OCHOBAHWM, TPAHMI] CBOCTO 3HAHUS M HE3HAHWS, HOBBIX MO3HABATEILHBIX 33/1a4 H
CPEICTB JIJIsl UX TOCTHKCHHS;

—  I[EJNeyCTPeMJICHHOCTh B TOMCKaX W  TPUHATHH  PEIICHUH,
CO00Pa3UTEIHLHOCTh M MHTYHUIIMS, Pa3BUTOCTh IPOCTPAHCTBEHHBIX MPECTABICHUN;
CIIOCOOHOCTH BOCTIPUHUMATH KPACOTy U TAPMOHUIO MUDA;

* MPEIMETHBIX:

— c(opMuUPOBAHHOCTh TPEACTABICHUA O MaTeMaTHKE KaK 4acTh MHUPOBOU
KyJIbTyphl W MECT€ MaTeMaTUKA B COBPEMEHHOW IMBUJIM3AIMH, CIIOCO0ax
OTHCAHMS SBJICHUHN PEaIbHOTO MUPa HA MATEMaTHYECKOM SI3bIKE;

— c(opMUpPOBaHHOCTH TPEACTABICHUN O MAaTEMaTUYECKUX TMOHATHSIX Kak
BOKHEHIITMX MAaTeMAaTHYECKHX MOJEISAX, IMO3BOJIIONIMX OIKMCHIBATh W W3YyYaTh



pa3HbIE TPOLECCHl U SBJICHUSA; ITOHUMAaHUE BO3MOXHOCTH aKCHOMAaTHYECKOIO
IIOCTPOEHUS MaTEMAaTUYECKUX TEOPUL;

— BIIQJICHUE METOJAaMU J0Ka3aTeJIbCTB U AJITOPUTMOB PEIICHUS, YMEHUE HX
IIPUMEHSATH, IPOBOJIUTH JI0KA3ATENIbHBIE PACCYKIACHUS B X0 PELICHUS 3aa4;

— BJAJICHUE CTAaHJAPTHBIMM NPUEMAaMM pELICHHUS PALUOHAIBHBIX U
MppalMOHAIbHBIX, TOKA3aTEIbHBIX, CTEIIEHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUN
Y HEPABEHCTB, UX CHCTEM; UCIIOJIb30BAHUE T'OTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B
TOM YHCJIE JUIsl TTOMCKA MYTH PEIICHHMS W WUIOCTPALUH PELICHHs] YPAaBHEHUU U
HEPABEHCTB;

—  cOpMHpPOBAaHHOCTb  MpPEACTABICHUI 00  OCHOBHBIX  IOHATHUAX
MaTEMaTUYECKOI0 aHAJIN3a U UX CBOMCTBAX, BJIAJICHUE YMEHHEM XapaKTEPU30BaTh
noBesneHue (YHKUUH, HCHOJIb30BAHUE MOJYUYCHHBIX 3HAHUN JI1 ONHCAHMUS U
aHaJM3a peaJIbHBIX 3aBUCUMOCTEN;

— BIAJCHUE OCHOBHBIMH IOHATHAMU O IUIOCKMX M IIPOCTPAHCTBEHHBIX
reOMEeTpPUUYECKUX (PUrypax, MX OCHOBHBIX CBOMCTBaX; c(hOPMHPOBAHHOCTh YMEHHUS
pacrno3HaBaThb I'€OMETpUYECKHEe (UTYpbl Ha YEpTEekKax, MOJACIAX U B peaIbHOM
MUpE; NIPUMEHEHUE HW3YyYEHHBIX CBOMCTB T'€OMETPUYECKUX QUryp U hopmyia amis
pelIeHns TeOMETPUYECKUX 3a71a4 U 33]1a4 C IPAKTUYECKUM COJIEPKAHUEM;

— c(OpPMHUPOBAHHOCTh MPEJCTABICHUN O MPOLECCaX U ABJICHHUSIX, UMEIOLIUX
BEPOSATHOCTHBIA XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEATBHOM MHpE,
OCHOBHBIX TMOHATHIX AJIEMEHTAPHONW TEOPUM BEPOATHOCTEW; YMEHUN HAXOIUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUIEHUS COOBITHI B MPOCTEUIIUX MPAKTUYECKUX
CUTYyalUsX U OCHOBHBIC XapaKTEPUCTUKHU CIy4YalHbIX BEJINUMH;

— BJIAJICHUE HABBIKAMHU HCIIOJIb30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMMm
IIPU PELLIECHUH 3a]1a4.

CryneHT, OCBOMBIIMII 00pa30BaTeNbHYIO MpOTrpamMmy, IODKEH 00JanaTh
CIEAYIOIIUMU KOMIIETEHIUSAMMU:

OK 1. IlonuMarh CyIIHOCTh W COLMAJIBHYIO 3HAYMMOCTh OymyIiei
npodeccuu, NposiBIATh K HEW YCTOMUMBBIA HHTEPEC.

OK 2. OpraHu3oBbIBaTh COOCTBEHHYIO NI€ATEIbHOCTh, UCXOJs M3 LEIU M
CIOCOOOB €€ TOCTUKEHUS, ONPEAECICHHBIX PYKOBOAUTEIIEM.

OK 3. AmnamusupoBarh pabO4yl0 CHUTYyalMIO, OCYIIECTBIATH TEKYIIMH U
UTOTOBBII KOHTPOJIb, OLIEHKY M KOPPEKLHIO COOCTBEHHOW NEATEIbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3YJIbTAThl CBOEH paOOTHI.

OK 4. OcymiecTBiaTh MOMCK HHPOPMAITUH, HEOOXOAUMOM 17151 23 (HEKTUBHOTO
BBITMIOJIHEHHSI TPO(ECCHUOHANBHBIX 3a/1a4.

OK 5. Ucnonw3oBath UHPOPMAMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH B
MPo(eCCUOHATIEHOM IESITEIIBHOCTH.

OK 6. Paborate B koMaHze, 3(Q¢GEKTHBHO O0OIMATHCS C KOJUIETaMU,
PYKOBOJCTBOM, KJIMEHTAMH.

OK 7. IIpoBoaUTh MEPOMNPUATHUS IO 3alIUTE MACCAKUPOB U PAOOTHUKOB B
YpEe3BbIYANHBIX CUTYALUAX U NPEIyNpeKIaTh UX BOSHUKHOBEHHUE.



OK 8. HcnonHATh BOMHCKYIO OOSI3aHHOCTH, B TOM YHCII€ C IMPUMEHEHUEM
MOJIYYCHHBIX NMPO(EeCCUOHATBHBIX 3HAHUM (/151 FOHOIIIEH).

5. COAEPX KAHUE U CTPYKTYPA YUEBHOM JJUCHUILJINHBI

5.1. Conep:kanue y4eOHOMH TUCUUILIIMHBI
BBenenue

MartemaTuka B HayKe, TEXHUKE, SKOHOMHKE, HTHPOPMAITMOHHBIX TEXHOJOTHUSIX
U TpaKTHUeCKOW aearenpHocTd. llenu w 3amaum u3ydyeHUs MaTeMaTHKU TpU
ocBoenuu npodeccuii CI10.

2.1 AVITEBPA
Pa3BuTuHe NOHATHA 0 YUCTE

HGJ'ILIG N paduOHAJIbHBIC YHCJIA. HeﬁCTBHTGHBHBIe qucia. HpI/I6JII/I)KeHHBIC
BeIuMclicHUs. KoMITIeKCcHBIEC YncIa.

KopHu, crenenun u 1orapupmsi

Kopuu n crenenn. KopHu HaTypaJbHOM CTENEHM W3 YMCJIAa M UX CBOMCTBA.
CreneHnM ¢ pallMOHAJIBHBIMU TOKa3aTesisiMA, uX cBoiicTBa. CTeneHu ¢
NIEMCTBUTEIILHBIMU  MOKa3aTensiMu. (CBOMCTBA CTEIIEHHM C JCUCTBUTEIBHBIM
MoKa3aTeJIeM.

Jlorapudm. Jlorapudgm uuciaa. OcHoBHOE JorapupMUUECKOe TOXKIECTBO.
Hecstuunble U HaTypayibHble Jorapudmel. [IpaBuna neicTBuil ¢ jorapudpmamu.
[Tepexor K HOBOMY OCHOBAHHUIO.

IIpeoGpa3oBanue ajaredopamyeckux BbipaxkeHuii. [IpeoOpaszoBanue
pallMOHAJIBHBIX,  UPpPAIMOHATBHBIX, CTEMEHHBIX,  MOKa3aTeIbHbIX U
JOTapU(PMUYECKUX BBIPAKCHUI.

IIpakTnyeckue 3aHATHS

Apudmernueckue NEUCTBUS HAJ YHUCIaMH, HAXOXACHHE MPUOIMKEHHBIX
3HAYCHWA BEJIUYMH W  TOTPEIIHOCTEH  BBIYMCICHHH  (aOCOMIOTHON U
OTHOCUTEJIbHOM ), CPaBHEHNE YMCIIOBBIX BBIPAXKEHUH.

Brruucnenne M cpaBHEHHME KOpHEW. DBbINoJIHEHHME pacyeToB € paauKajaMHu.
Pemenne wuppauvOHaIBHBIX ypaBHEHUMU. HaxoxaeHue 3HAYEHUM CTENEHEH C

panmoHaNbHBIMU ~ TIOKazaTensmu. CpaBHeHue creneHed. [IpeoOpazoBanus
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BBIPDAXKEHUMN, COJIEpKAIIMX CTEneHU. PelleHne mnoka3aTelbHbIX YpPaBHEHUMN.
Pemenne nmnpukiagHeix 3agad.  Haxoknenuwe 3HayeHud  jorapudma 1o
IIPOM3BOJIBHOMY OCHOBaHMWIO. llepexom OT OXHOro OCHOBaHHA K JPYIOMY.
Brruucnenne u cpaBHeHne jorapudmos. JlorapudmMupoBaHue M MOTCHIIMPOBAHUE
BblpaxkeHU. [IpuOnMKEeHHbIE BBIYUCICHUS U PEUICHUS TMPUKIAJAHBIX 3a/ad.
Pemenue norapuMuyeckux ypaBHEHHM.

OCHOBBI TPUTOHOMETPUU
OcHOBHBIC MOHATHSA

Pannannas mepa yria. BpamarensHoe naBuxenue. CUHYC, KOCUHYC, TAHTE€HC
W KOTaHreHc uyuciia. OCHOBHBIE TPUTOHOMETPUYECKHE TOXKJIeCTBA  DOpMyIIbl
npuseaeHus. PopMyibl cinoxeHus. @opmyiibl yaBoeHUs POpMyIibl MOJIOBUHHOTO
yrina. IIpeoOpa3oBaHusi MPOCTEHIIUX  TPUTOHOMETPUYECKUX  BBIPAKECHMIA.
[IpeoOpazoBaHne CyMMbI TPUTOHOMETPHUYECKUX (DYHKIMI B TMPOU3BEICHHUE U
IPOU3BEJACHUSI B CyMMy. BbIpakeHHE TPUTOHOMETPHUYECKUX (PYHKIUN dYepes
TaHT€HC I[IOJIOBUHHOI'O  apryMeHTa. [pUTOHOMETPUYECKHME YpPaBHECHUS U
HepaBeHcTBa [Ipocreimme TpuroHoMmerpudeckue ypasHeHus. lIpocrenmune
TPUTOHOMETpUUECKHE HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPUUECKUE (PYHKIIUH.
ApKCHHYC, ApKKOCUHYC, apKTaHI'€HC.

IIpakTHUyecKkue 3aHATHS

PaananHbIil METON M3MEPEHUS YIJIOB BPAILLCHUS U CBA3b C IPALyCHOU MEPOM.
OCHOBHbBIE TPUTOHOMETPUYECKUE TOXKAECTBA, (HOPMYIBI CIO0XEHUS, YIBOCHUS,
npeoOpa3oBaHUE€ CYMMbl TPUTOHOMETPUYECKUX (YHKUUA B MPOU3BEICHUE,
npeoOpa3oBaHUE MPOU3BEACHUS TPUTOHOMETPUYECKUX (PYHKUUA B CyMMY.
[Ipocreiilive TPUTOHOMETPUYECKUE YpaBHEHHMs U HepaBeHcTBa. (OOpaTHbIe
TPUTOHOMETpUUYECKUE QYHKIIUHU: apKCUHYC, apKKOCUHYC, apKTaHI€HC.

®YHKIUU, UX CBOUCTBA U I'PAOUKU

@Oyuxknuu. OO6nactb omnpeneneHUuss M MHOXKECTBO 3HAYCHM; Tpadux
¢yHKUIMU, TOCTpoeHue TpadukoB GYHKUUN, 3aJJAaHHBIX PA3IMYHBIMU CTIOCOOAMH.

CsBoiicTBa GyHkumu. MOHOTOHHOCT®, YE€THOCTbD, HEUYETHOCTD,
OTPAaHUYCHHOCTh, MEPUOAUYHOCTh. [IpOMEXyTKM BO3pacTaHusi W YOBIBaHUA,
HauOoJIbIlIEE W HaWMEHbIIEe 3HAYEHHUs, TOYKH »JKcTpemyMma. [‘paduueckas
unteprnperanus. [Ipumepbl (GYHKIIMOHAIBHBIX 3aBUCHUMOCTEH B  pealbHBIX
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npoleccax u siBieHusX. Apudgmerndeckue onepanuu Haa GyHkuusmu. CroxxHas
bynkus (kommosuiys). [loHaTre 0 HeMPepHIBHOCTH (PYHKIIUH.

OopaTHble pynknnu. O6sacTh onpezeneHus U 001acTh 3HaUEHU 00paTHOM
bynknuu. I'paduk oOpatHOM QyHKIIHUH.
CrenenHble, TOKa3aTeNbHbIE, JOTapu(PMHUUECKHUE W  TPUTOHOMETPUUYECKUE
¢yskiun. O6paTHble TpUroHOMeTpuUeckre pyHkuuu. OnpeneiaeHust GyHKIHMA, UX
cBoiictBa u rpaduku. [IpeobpasoBanus rpaduxos. [lapamnenbHblii nepeHoc,
CUMMETpUSI OTHOCUTEIBHO OCEH KOOpAWHAT U CUMMETPHsSl OTHOCUTEIIbHO Hadasa
KOOPIWHAT, CUMMETPHSI OTHOCHTEIBHO MPSAMONW Yy = X, PAacTSHKCHUE M CKAaThe
BJIOJIb OCEN KOOP/AMHAT.

IIpakTHYyeckue 3aHATHS

[IprmMepbl 3aBUCUMOCTEN MEKIYy NEPEMEHHBIMM B PEaJbHBIX IPOLECCaX M3
CMEeXHbIX quctuminH. Onpenenenue ¢pynkuuil. [loctpoenue u yteHue rpadukos
¢byukuuid. UccnenoBanme ¢ynkuuu. CBoWCTBAa JUHEHHONW, KBaIpaTUYHOM,
KyCOUHO-JIMHEMHOW W  JpoOHO-iIuHeiHoW  (yHkuumii.  HempepwiBHbie U
nepuoanyeckue ¢yHkuuu. CBoiicTBa U rpauKu CHHYCa, KOCHUHYyCa, TaHI'€HCa U
kotanreHca. O0parubie pyHKIMHU U UX rpaduku. OOpaTHbIE TPUTOHOMETPUUECKUE
¢yukuuu. IlpeoOpazoBanust rpaduka ¢GyHKUMH. ['apMOHHMUYECKHE KOJeOaHUs.
[Tpuknagnsie 3anauun. [lokazarenbHble, Jorapu@MuUUecKue, TPUrOHOMETPUUYECKUE
YPaBHEHMS U HEPABEHCTBA.

2.2 HAYAJIA MATEMATHUYECKOI'O AHAJIU3A

IMocaenoBarenbHocTn. CrnocoObl 3a7aHUs W CBOWMCTBA  YHCJIOBBIX
MOCJeA0BaTEILHOCTEH. [TousiTue 0 npezene MOCJIeI0BATEILHOCTH.
CyiiecTBOBaHHE Tpelieia MOHOTOHHOM OrPaHUYEHHOW TMOCIEI0BATEIbHOCTH.
CymMupoBaHue nocieioBaTenbHocTe. beckoHeuHo yObIBaroIIasi reoMmeTpruieckas
IPOrpPECCUsl U €€ CyMMa.

IIpousBoanasi. Ilonstre o NMpou3BOIHON (DYHKIMH, €€ T€OMETPUUYECKUN U
dusnueckuii cMbIc. YpaBHEHHE KacaTeabHOU K rpaduky GyHkmuu. [IponsBoaHbIe
CyMMBI, PpPa3HOCTH, NPOWU3BEIAECHUS, YacTHble. [IpoM3BOAHBIE  OCHOBHBIX
aneMeHTapHbIX QyHKIUH. [IpuMeHenne mporu3BOHON K MCCIIEOBAHUIO (QYHKIIAN
u mnoctpoeHuto rpadukoB. IIpousBojgHbie 00paTHOW (PYHKIIMM M KOMITO3HUIIUU
¢ynkuuu. [Ipumepsl nCTIONB30BaHUS MPOU3BOIHOM ISl HAXOXKIEHUS HAWTYYIIEero
pelieHusl B MPUKIAIHBIX 337adax. Bropas mpousBojaHas, €€ T€OMETPUUYECKUN U
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dusnyeckuit cMpici. HaxoxaeHne ckopocTu Ajis Ipoliecca, 3a1aHHoro (opMyIioi
U TpapuKOM.

IlepBooOpa3nass m nHTerpaJ. I[IpumeHeHue onpeneeHHOro HHTerpasa s
HAXOXKJECHUS IUIOAAM KpUBOJIMHEHMHOW Tpaneuuu. Popmyna HerotoHa—
JleitOnuna. [Ipumeps! npuMeHeHus: HHTErpajia B GU3UKE U TEOMETPUH.

IIpakTH4eckue 3aHATHS

YucnoBas MocienoBaTeIbHOCTh, CIIOCOOBI €€ 3a/laHusl, BHIYMCIICHHS YJICHOB
nocienoBatenbHocT. [Ipenen mocnegoBatenbHOCTH. beckoHeduHo yObIBaromias
reomeTpuyeckas nporpeccusi. IIpon3BogHas: MEXaHUYECKUM W T€OMETPUUECKUIN
CMBICT TPOU3BOJAHON. YpaBHEHUE KacaTenbHOM B o00mem Buae. IlpaBuna u
dopmynsl qudpepeHnrpoBanus, Ta0INULA MIPOU3BOAHBIX AIEMEHTAPHBIX (PYHKIUH.
Uccnenosanne GyHKIMU ¢ MOMOIIBIO Tpou3BoIHOM. HaxoxkaeHue HanOoIbIIero,
HAaUMEHBIIEr0 3HAYCHHUS] M JKCTPEMalbHBIX 3HaueHud (yHkiuu. WHTErpan u
nepBooOpaznas. Teopema Hrrotona—JleliOnuma. IlpumMeHeHue wuHTErpaiza K
BBIYHCIICHUIO (PU3UYECKUX BEJIMYUH U TUIONIAICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHuss U cuCTeMbl ypaBHeHMi. PanuonanbHble, MppallMOHAIBHBIE,
[IOKA3aTEJIbHbIC U TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMbI. PABHOCUIIBHOCTH
ypaBHEHUH, HEPAaBEHCTB, cucTeM. OCHOBHBIE NPUEMBI UX PEIICHMS (pa3oKEHUE
Ha MHOXXMTEIH, BBEICHHWE HOBBIX HEU3BECTHBIX, IMOJCTAHOBKA, TIpaduyecKuil
METOJ).

HepaBencrBa. PanuvonHanpHble, UWppalWOHAIbHBIC, IIOKA3aTE€JbHBIE U
TPUTOHOMETPUUECKHE HEpaBEeHCTBA. OCHOBHBIE IPUEMBI UX PELICHUS.

HUcnoab3oBanue CcBOMCTB M rpa@ukoB (GYHKUMHA @PU PeLICHUU
yYPaBHEeHUIl U HepaBeHCTB. MeTo nHTepBaNioB. M300paxkeHne Ha KOOPAMHATHON
IJIOCKOCTM MHOXECTBAa PEUICHUWN YPaBHEHUW MW HEPABEHCTB C JABYMs
MIEPEMEHHBIMU U UX CHUCTEM.

IMpuxknagubie 3agayu. [IpumMeHeHHE MaTeMaTUYECKUX METOMOB A
pelIeHs] COAepKATENbHBIX 3a7ad M3 pa3IMYHBIX 00JacTeil HAyKu U MPAKTHKH.
Nurepnperanus pe3ysbraTa, y4eT peajbHbIX OTPAHUYCHUM.
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IIpakTH4eckue 3aHATHS

Kopuu  ypaBuenmii. PaBHOoCmiIbHOCT,  ypaBHeHui. IIpeoOpazoBanue
YPaBHECHUU.

OcHOBHBIE MPUEMBI pellIeHUs YpaBHEHUH. PerieHne cuctemM ypaBHEHUH.

Hcnonp3oBaHne cBOMCTB U rpaduKoB (PyHKIMN 7Sl peIIeHUs YpaBHEHHUHA U
HEPABEHCTB.

2.3 KOMBUHATOPUKA, CTATUCTHKA U TEOPUSI BEPOITHOCTEM

JiieMeHTbl KOMOMHATOPUKHU. OCHOBHBIE MOHATHS KOMOMHATOPUKHU. 3a/1a4u
Ha MOJACYET YHMCJIa pa3MEIICHU, IEPECTAHOBOK, CoueTaHuil. PemieHue 3amad Ha
nepebop BapuantoB. Popmyna O6uHoMa HrroToHa. CBolcTBa OMHOMHUHAIBHBIX
ko3punuentoB. TpeyronbHuk Ilackans. OneMeHTbl TEOpUU BEPOSTHOCTEH.
CoObITHE, BEPOSATHOCTH COOBITUS, CIOXKEHHE M YMHOXEHHE BEPOSTHOCTEH.
[TonsiTve 0 HE3aBUCUMOCTH COOBITUM. JIMCKpeTHas ciayyaiiHas BEJIMYMHA, 3aKOH €€
pacupeneneHus. UnciaoBble XapaKTEPUCTUKU JUCKPETHOM CIIy4ailHOW BEJIMYMHBI.
[TonsiTHE O 3aKOHE OOJIBIINX YUCEN.

JJleMeHThl MAaTeMATH4ecKOil cratucTukHU. lIpencraBieHue TaHHBIX
(Tabnuipl, TUarpaMmbl, rpaduku), TeHEpaibHas COBOKYITHOCTh, BBIOOPKA, CpeiHEe
apudpmeTrdeckoe, Menuana. [loHsTue o 3amauax MaTeMaTUYECKOW CTATUCTHKHU.
Pemienne npakTuueckux 3aja4y ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOJIOB.

IIpakTHUyecKkue 3aHATHS

Ucropust pazButusi KOMOMHATOPUKH, TEOPUU BEPOSTHOCTEH M CTAaTUCTUKH U
UX POJIb B Pa3IMYHBIX cdepax 4YeJIOBEUECKON KHu3HenesTebHOCTH. [IpaBuia
KoMOuHaTOpUKU. PemieHne KOMOMHATOpPHBIX 3aj1ad. Pa3MelieHusi, couyeTaHus u
nepectaHoBkd. bunoMm Herorona u TtpeyronpHuk Ilackans. [Ipuknansasie 3amadn.
Knaccuueckoe orpeneneHue BEPOSITHOCTH, CBOMCTBA BEPOSITHOCTEW, TeOpema O
CyMM€ BEpOATHOCTEW. Bpruucienne BeposTHocTen. Ilpuxiiagneie 3amaum.
IIpencraBienne YncaoOBbIX JaHHBIX. [[pUKIagHbIe 3a0a4u.

24 T'EOMETPUA
IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE.

BzanmHoe pacrionoxkeHue AByX MpsIMBIX B MPOCTpaHCTBE. IlapamienbHOCTh
NpAMOM U IUIOCKOCTH. [lapamnenbHOCTh I1UIOCKOCTEU. [lepneHauKyIsIpHOCTD
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OpsMOM M TJIOCKOCTU. [lepreHIuKyNssp W HaKJIOHHAsA. YTOJI MEXKIy HpsIMOM U
MIJIOCKOCTBIO. JIByrpaHHbIii yTOJL. VYron MEKTY MJIOCKOCTSAMM.
[TepneHAUKYISIPHOCT,  NIBYX IUIOCKOCTEH. ['eomeTpuueckne mpeoOpa3zoBaHUs
IIPOCTPAHCTBA: MAPAJUICIBHBIA IMEPEHOC, CUMMETPUS OTHOCUTEIBHO IIJIOCKOCTH.
[TapamnienbHoe  mpoexktupoBanue. [lnomaaes  OpTOrOHaANIBHOM  MPOEKIIMH.
N3o00pakeHre mnpocTpaHCcTBeHHBIX (uryp. Muororpannuku Bepmmnbsl, pedpa,
rpaHd  MHOTOTpaHHMKa. Pa3BepTka. MHororpanHele  yriael.  Bblnykibie
MHoOrorpaHHuku. Teopema Ounepa. Ilpuszma. Ilpsmas u HakJIOHHas MpU3Ma.
[IpaBunwHas npusma. [lapamnenenunen. Kyo6.

IInpamupma. IlpaBuwibHas nupamuga. YcedeHHas IUpaMuaa. lerpasap.
Cummetpun B KyOe, B napajuienenunesae, B npusme u nupamuae. Ceuenus KyoOa,
npu3Mbl W nupamuibl. [IpeactaBieHre O NPaBUIBHBIX MHOTOIPAHHUKAX
(Tetpannpe, KyOe, OKTa’rape, 10A€KadIpe U UKOCAIPE).

Tenau MOBEPXHOCTHU BPAllICHUSA

Hunuuaap u KoHyc. YcedeHHbId KoHyc. OcCHOBaHuWE, BbICOTa, OOKOBas
MOBEPXHOCTh, OOpa3yromiasi, pas3Beprka. (OceBble CEUEHUS M  CEUYECHUS,
napasuiesnibHbie ocHoBaHuUIO. [llap u cdepa, nx ceuenus. KacarenbHas miaocKOCTh K

coepe.
HN3mepenus: B reomeTrpuu

O6bem u ero usmepenue. WHrerpasnbHas ¢opmyna oObema. PopMysibl
o0beMa Ky0a, MpsMOYTOJIBHOTO Napaiefenuneaa, Ipu3Msbl, MUIHHIpA. POpMyIIbI
o0bemMa mupamMuzbl U KoHyca. POpMyIbl IUIOMIAM TTOBEPXHOCTEH IMIIMHIpPA H
koHyca. @opmyinbl 06beMa mrapa u miomiaau cdepsl. [logodue ten. OTHOIICHUS
TUIONIA/ICH MOBEPXHOCTEH U 00bEMOB MOAOOHBIX TEN.

KoopauHarsl # BeKTOPBI

[IpssmoyrosibHas (IekapToBa) cUCTeMa KOOPAWHAT B MpocTpaHcTBe. Dopmyra
PACCTOSIHUS M@Ky IByMsI TOUKaMU. Y paBHEHUs c(Pepbl, IIOCKOCTH U MPSMOM.

Bekropel. Monyne Bektopa. PaBeHcTBO BekTOpOB. CIl0KEHUE BEKTOPOB.
YMHOXXEHHE BEKTOpAa Ha 4uCia0. Pa3iiokeHHe BEKTOpa MO HAIPaBICHUAM. YTOII
MEXIy IByMs Bekrtopamu. [Ipoeknus Bektopa Ha ocb. KoopamHatsl BekTOpa.
CkansipHO€ Npou3BeNECHUE BEKTOPOB. VCIIonb30BaHNE KOOPAUHAT U BEKTOPOB MPHU
pEeLICHNY MAaTEMAaTUYECKUX U IIPUKIIAJHBIX 3a1a4.
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IIpakTH4eckue 3aHATHS

[Ipy3Haku B3aMMHOTO PAaCHOJIOKEHUS TMPAMBIX. YTOJI MEXKIY IMPSIMBIMU.
B3anmHoe pacnosioxkeHne NpsIMbIX U TNIOCKOCTEN. [lepneHIuKyiap U HaKJIOHHAs K
IUIOCKOCTH. YTOJ MEXAy IPAMONM U IUIOCKOCTBIO. TeopeMbl O B3aMMHOM
PACIIONIOKEHUN TNPSIMOM M IUIOCKOCTH. TeopemMa O Tpex IMEpIEeHANKYIsIpax.
[Ipu3Hakn ¥ CBOWCTBA MapajUICNbHBIX M MEPIEHAUKYISIPHBIX IIJIOCKOCTEM.
PaccTostHue OT TOYKM 1O IUIOCKOCTH, OT NPSMOM 1O IUIOCKOCTH, PACCTOSTHUE
MEXKJYy  IUIOCKOCTSMM, MEXKAY  CKPCIIMBAIOIIMMUCSA  NPSMBIMHM,  MEXIY
POU3BOJIBHBIMU (purypamu B mpocTpaHcTBe. [lapaiienbHoe MpoeKTUpPOBaHUE U
ero cporcraa. Teopema 0 IIOIIAAA OPTOTOHAIBHOU MPOECKUHUHA MHOIOYIOJIBHUKA.
B3aumHoe pacnosiokeHue MOpOCTPAaHCTBEHHBIX (uryp. PaznuuHbie Bub
MHOTOIpaHHUKOB. WX wu300pakenus. CedeHus, pa3BEepTKM MHOIOTPAaHHUKOB.
[Imomane moBepxHOcTH. Buael cummerpuit B mnpocTpaHcTBe. CUMMETpHs Tell
BpalleHUs! U MHOTOIPAaHHUKOB. Brruncnenue miomazeil 1 o0beMoB. BeKTOpHL
JlelictBusi ¢ BekTopamu. JlekapToBa cucTeMa KOOPAWMHAT B MIPOCTPAHCTBE.
VYpaBHEHHE OKpYKHOCTH, cQepbl, IIOCKOCTU. PaccrossHMEe MEXIy TOYKaMHU.
JIelCcTBUS C BEKTOpaMH, 3aJaHHBIMM KoopauHaTtamu. CKaJsIpHOE NPOU3BEICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE NIPSAMOM U INIOCKOCTH. McnosIb30BaHNEe BEKTOPOB
IIPU JOKA3aTEIBCTBE TEOPEM CTEPEOMETPHH.

JI71 BHEayIMTOPHBIX 3aHATUM CTYJIEHTAM Hapsay C PEIICHUEM 33aaad u
BBITIOJIHCHUS MPAKTUYECKUX 3aJaHui MO>KHO MPEIJIOKUTh TEMBI
HCCIIEIOBATENIbCKUX U peepaTUBHBIX PabOT, B KOTOPHIX BMECTO CEpU OTAECIBHBIX
MEJIKMX 3a7a4 U YIpaKHEHUU MpeJyiararoTcs CHOKETHBIE 3aJlaHusi, TpeOyrolue
JUTUTEIBHON paboThl B paMKax OJHOM MaTeMaTH4YECKOW CHUTyalluu. DT TEMBbI
MOTYT OBITh KaK HWHIWBHAYaJbHBIMH 3aJaHUSMH, TaK W TPYIIOBBIMU JIJIS
COBMECTHOTI'O BBITTIOJTHEHUS UCCJICIOBAHUS.
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5.2

(ST )

9.

TEMbBI PE®EPATOB (1OKJAOB), UCCJIEJOBATEJbCKHUX
ITPOEKTOB

. HempepsbiBHBIE 1pO0OH.

. [IppuMeHeHune CI0XKHBIX MPOLIEHTOB B SKOHOMUYECKUX pacueTax.
. [lapannenbHO€ MPOEKTUPOBAHUE.

. Cpennue 3HaueHus U UX IPUMEHEHHE B CTaTUCTHUKE.

. BextopHO€ 3a/1aHNe NPSIMBIX U INTIOCKOCTEW B IIPOCTPAHCTBE.
. Clio’keHre rapMOHUYECKUX KOJICOaHMiA.

. I'padmueckoe pelnieHue ypaBHEHUI U HEPABEHCTB.

. HpaBI/IJII)HBIe U ITOJYIIPAaBUIbHBIC MHOT'OI'PAHHHKH.

Konnueckue ceueHus u ux IMPUMCHCHHNC B TCXHHUKC.

10. IMoustue nuddepenimana u ero NpuaI0KeHUsI.

11. Cxembl MOBTOPHBIX UCIIBITAHUN bepHYyIIN.

12. UccnenoBanue ypaBHEHU U HEPABEHCTB C MApPAMETPOM.
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5.3 CTpyKTypa y4eOHoil AU CHUILTHHbI

5.3.1. O06beM y4eOHOI TMCUMILUINHBI M BUAbI Y4e0HOIl padoThl

Buna yueOHoii padoThI O0bem yacon
MaxkcumasibHasi ydeOHasi HAarpy3ka (Bcero) 428
Oos3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 285
B TOM YHCJIE:
NPaKTUYECKHE PAOOTHI 136
KOHTPOJIbHBIE paOOTHI 8

KypcoBas paboTa (IpoeKT) (He MpeayCMOTPEHO)

CamocrosiTesibHasi padoTa cTy/ieHTa (BCero) 143

B TOM YHCIJIC:

WccnenoBarenbckas padbora 7
PaboTa ¢ nHPOPMAIITMOHHBIMU HCTOUHUKAMHU 42
Pedepatusnas padora 4
PacueTHo-rpaduueckas pabora 21
TBopueckue 3a1aHus 31
[TonroroBka mpe3eHTalMOHHBIX MaTepUaioB 23
CocraBnenue TabIuI] 9
Coznanue mMojenel MpoCTPaHCTBEHHBIX QUTYD 6
ATTecTanus mo AMCUHUILINHE IK3aMeH
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6. TEMATHYECKHAM IIJIAH YYEBHOHN JUCIHUILIUHBI OY/.04. <MATEMATHUKA» 1O TPO®PECCHMU:
43.01.06. «IIpoBOAHUK HA KeJTe3HOA0POKHOM TPAHCIIOPTE»

KoauuecTBoO AYJIUTOPHBIX YaCOB

Makc. yue0.
Camocrositen IpaKTHdecKue
HaumeHoBaHHe pa31e/ioB H TeM Harpysica buast pabora Teoperuy | (cemunapckue) | Kypcooe
CTyacHTa CTyacHTa Bcero ecKoe u NMPOEKTHPO
(aac) (1ac) o0yueHue | 1a0opaTopHbIe BaHUe
3aHATHS
Tema 1. Beenenue 3 1 2 2
Tewma 2. Pa3Butue noHsATHs 0 yncie 24 8 16 7 9
Tema 3. KopHu, cTeneHu u gorapu@msl 48 16 32 15 17
Tema 4. IIpsiMble U MIIOCKOCTU B IPOCTPAHCTBE 39 13 26 15 11
Tema 5. KomOunaTopuka 24 8 16 9 7
Tema 6. KoopauHaThl 1 BEKTOPHI 39 13 26 15 11
Tema 7. OCHOBBI TPUTOHOMETPHUH 50 17 33 15 18
Tema 8. @ynkIMYU U TpaduKU 33 11 22 12 10
Tema 9. MHOTOrpaHHUKH U KPYTJIbIE TEla 42 14 28 15 13
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[TponomxkeHne TabIUIIbI

KosmuecTBo ayIUTOPHBIX 4YaCOB

Makc. yue0.
Camocrositen IpaKTudeckue
HaunmeHoBaHMe pa3je/ioB U TeM Harpysia buast padora Teoperuu | (cemunapckue) | Kypcosoe
Cryaenta Crynedta Bcero ecKoe U MPOEKTHPO
(1ac) (1ac) o0yueHue | 1abopaTopHbIe BaHHe
3aHATHSA

Tema 10. Hayasia MaTemMaTnueckoro aHajinsa 42 14 28 17 11
Tema 11. MHTErpan u ero npuMeHeHue 27 9 18 10 8
Tema 12. DnemMeHTBI TEOPUH BEPOSTHOCTEN U 21 7 14 9 5
MaTEMaTHYECKOW CTATUCTHKHI
Tema 13. YpaBHeHUsI U HEPABEHCTBA 36 12 24 8 16
Bcero mo pucuuniaune 428 143 285 149 136

ATTecranus B popMe IK3aMeHA
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7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YYEBHOI JEATEJBHOCTH
CTYJIEHTOB

Conep:xkanue o0yueHust XapakTepucTHKA OCHOBHBIX BH/10B
JAesiTeJIbHOCTH CTYJIeHTOB
(Ha ypoBHe y4eOHBIX el cTBHI

Beenenue O3HaKOMJIEHHME C POJIBIO MAaTEMATUKH B HAYKE,
TE€XHUKE, OSKOHOMHKE, HH(POPMALMOHHBIX
TEXHOJIOTUSX U IPAKTUUYECKOH 1€ATEIbHOCTH.

O3nakomiieHME ¢ LeIIMM M 3aJadyaMu

W3YYCHHS ~ MaTeMaTUKd TPH  OCBOCHUU
npodeccuii CI10

AJI'EBPA

Beimonnenue apudMeTHUeCKUX NEHCTBHIA HaJ
4uCJIaMi, CO4YeTas YCTHbIE M IIHCHMEHHBIC

MIPUEMBIL.
Pa3zButne nousarus Haxoxnenue MPUOJIMKEHHBIX 3HAYCHUH
0 yHcJIe BEJIMYMH W  IOTPEIIHOCTEW  BBIYMCICHHI

(a0CONMIOTHON M OTHOCUTEIBHOW); CpaBHEHHUE
YHCIIOBBIX BBIPAKCHUU.

Haxoxnenne ommOOK B MpeoOpa3oBaHHSIX H
BBIYHCIICHHUSIX (OTHOCHUTCSI KO BCEM ITyHKTaM

IPOrpamMMBbl)
O3HakOMJIEHME C TMOHSATHEM KOpHS n-i
CTETIeHH, CBOWCTBaMH paguKanoB u

IIpaBUJIaMU CPABHEHUS KOPHEH.

@opMyIMpOBaHUE OIpPEACIICHUS KOpPHA U
CBOMCTB KOpHEH. BpluncieHue W CpaBHEHHE
KOpDHEH, BBINOJIHEHUE IPUKUAKUA 3HAYCHUS

KOpPHS.

KopHnu, crenenu, jorapupmsol ITpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX
BBIPAKECHH, coZiepKaIux paluKasl.
Beimonnenne  pacyeroB  mo  Qopmynawm,
cofieprKaIM paIKabl, OCYIIECTBIISIS
HE00X0IuMbIe MOJICTAHOBKHU "
peoOpa3oBaHuUs.

Omnpenenenne paBHOCUIBHOCTH BBIPAXKEHUH €
pagukanamu.  PemieHne — MppanmoHaNbHBIX
YPaBHEHUM.

O3HakoMJIECHME C TIOHATHEM CTEIEHH C
JIEHCTBUTEIBHBIM I10Ka3aTEIIEM.

HaxoxJeHne 3Ha4eHWil CTENEeHW, HCHOJb3Ys
pU HEOOXOIUMOCTH

WHCTPYMEHTAJIBHBIE CPEJCTBA. 3aIlMCHIBAHHE
KOpHA N-U CTENEHU B BHUJAE CTEINEHU C
IpOOHBIM  TOKa3aTeleM U HaoOOpoT.
DopMyMpoBaHUe CBOMCTB CTEIIEHEN.
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Briuncienne cremneHed C  panyMOHAIbHBIM
MOKa3aTelieM, BBITIOJIHEHUE MPUKUIKH
3HAYEHMUsI CTEIIEHU, CPABHEHHE CTEIICHEM.
[IpeoOpa3oBaHue 4YUCIOBBIX U OYKBEHHBIX
BBIPKEHMI, COIEpKAIINX CTEIEHU, IPUMEHSS
CBOWCTBA. Pemenue MOKa3aTeNIbHbIX
ypaBHeHUN. O3HAaKOMJIEHHWE C INPUMEHEHHEM
KOpHEH UM  CTENEHEW IIpU  BBIYMCICHUH
CpelIHMX, JCJIEHHH OTpe3Ka B «30J0TOM
ceyeHun». PerieHune npukiIagHbIX 3a7ad Ha
CJIOKHBIE IPOLIEHTHI

IIpeoGpa3oBanue ajnredpanyecknx
BbIpasKeHN I

BreimmonHenue 1npeoOpa3oBaHM  BBIPAXKEHUI,
npuMeHeHue  (GopMysa,  CBSI3aHHBIX €O
CBOWCTBAMHM  CTENEHEH W  Jorapu]moB.
Onpenenenue 001acTU JOMYCTUMBIX 3HAUEHUI
JorapupMHUUECKOro  BhIpakeHUs. Pernenue
JorapupMHUECKUX ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC TOHATHSA

W3ydyeHne paguaHHOIO MeETOJa HM3MEPEHMUs
YIJIOB BpAILlEHHUs M HUX CBA3U C IPaayCHOMU
Mmepoil. M300pakeHue yrioB BpalleHUs Ha
OKPY’KHOCTH, COOTHECEHHE BEJIMYUHBI yria ¢
ero  pacnojoxxeHueMmM.  DPopMyaupoBaHHE
OTIpeNIeICHN TPUTOHOMETPUYECKUX (PYHKITHIA
JUIsl  YIJIOB  TIOBOPOTa M OCTPBIX  YIJIOB
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHHE
UX B3aUMOCBSI3H.

OcHOBHBIC TPHTOHOMETPHYECKHE
TOK/AeCTBa

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKAECTB Ul BBIYUCICHUSA  3HAYCHUHN
TPUTOHOMETPUUECKUX (DYHKIUH MO OJHOW M3
HUX.

IIpeoGpa3oBanus mpocTeimmx
TPUTOHOMETPUYECKUX BhIPAKEHU I

Nzyuenue OCHOBHBIX bopmyn
Tpuronomerpuu: bopMmyIbl CIIOXKEHHSI,
yZIBOEHUS, peoOpa3oBaHUs CYMMBI
TPUTOHOMETPUUECKHUX byHKIMI B

IIPOU3BEICHUE W IPOMU3BEICHUS B CyMMY H
IPUMEHEHWE TIPU  BBIUHCICHUM 3HAYCHMUS
TPUTOHOMETPUYECKOTO BBIPaXECHUS u
YIIPOLIEHUS €ro.

O3HakoOMJIECHME CO CBOMCTBAMH CHUMMETpPUU
TOYEK Ha EIMHUYHOM  OKPY)KHOCTH U
IpUMEHEHHe UX i BbiBoja  (GopMmyl
IIPUBEICHUS

IIpocreiie TpUroHOMeTpUYECKHE
YPaBHEHHUA U HEPABEHCTBA

Pemenne o bopmynam u
TPUTOHOMETPUUYECKOMY KPYTYy HPOCTEHIINX
TPUTOHOMETPHUECKUX ypaBHEHUH.

[Ipumenenne OOMIMX METONOB  pEIICHUS
ypaBHEHUW (MpUBEIEHHUE K JIMHEHHOMY,
KBaJpaTHOMY,  METOJ  pPAa3JIOKEHHS  Ha
MHOXHUTEJH, 3aMEHBbl TEPEMEHHOW) TpH
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pEIIeHUH TPUTOHOMETPUUECKUX YpaBHEHUH.

YMeHune oTmMedarb Ha Kpyre peleHHs
MPOCTEHIINX TPUTOHOMETPHYECKHUX
HEPABEHCTB
O3HakoMJIeHHME C  TIOHATHEM  OOpaTHBIX
TPUTOHOMETPUYCCKUX (PYHKIIHIA.

APKCHHYC, apDKKOCHHYC, ApKTaHTeHC Yyucaa | M3ydenue onpeneaeHun apKCcHHYca,
apKKOCHHYcCa, apKTaHreHca qucia,
dbopMynupoBaHue UX, H300paxkeHHME Ha

CAVHUYHONU OKPYKHOCTH, INPUMEHEHHUE IIpU
pELICHNN ypaBHEHUI

®YHKINU, UX CBOMCTBA U TPA®UKH

Oyukuuu. [lousitue 0 HenMpepLIBHOCTH
GyHkumnu

O3HakoMJICHUE C TIOHATHEM TIEPEMEHHOM,

npuMepamMu 3aBUCUMOCTEN MEXIY
nepeMeHHbIMU. O3HAaKOMIJIEHHE C IIOHATHEM
rpaguka, OIpEIelieHue  MPUHAIICKHOCTH

Touku rpaduxy ¢yakinuu. OmnpenencHue Mo
dbopmyse mpocTeieil 3aBUCUMOCTH, BHIa €€
rpapuka. BeipaxkeHue 1o Qopmylsie OJHOM
nepeMeHHoi depe3 npyrue. O3HAKOMIICHHE C
omnpeneneHueM (QyHKIHH, (OPMYIUPOBAHHE
ero. HaxoxxneHwe o0IacTH OINpeneicHHs] |
o0nacTu 3HaUYeHUN PYHKINH

CBoiicTBa QyHKIUH.
I'paduyeckas unrepnperanus. Ilpumepsl
(pyHKUMOHANBHBIX 3ABUCHMOCTEHN B
peajIbHBIX MPoLeccax U ABJICHUAX

O3HakoMJIEHHE C npuMepamMu
(YHKIIMOHAJIBHBIX 3aBHCUMOCTEH B PEalbHBIX

mporeccax M3 CMEXKHBIX  JUCLUILIMH.
O3HakoMIIEHHE c JI0Ka3aTelIbHBIMU
pacCyXJIeHUSIMHU HEKOTOPBIX CBOMCTB
JUHEHHOW M KBaJApaTWYHON  (yHKUHH,
MPOBEJECHNUE HACCIENOBAHUS JIMHEWHOM,

KyCOYHO-TMHEWHOM,  JpOOHO-TMHEHHON U
KBaJIpaTUYHOM  (YHKUMHA, TOCTPOCHHE UX
rpadukos. [Toctpoenue u urenue

rpadukoB pyukuit. MiccnenoBanve QyHKIuM.
CocraBieHue BUIOB (QYHKIUI 1O JaHHOMY
YCIIOBHIO, PEIICHUE 3a/1a4 HA DKCTPEMYM.

OOpaTtHble pyHKIIUM

Beimonnenne  mpeoOpas3oBanHuii  rpaduka
byHKIMHA
N3yuenne moHATHS oOOpaTHOW  (yHKUHH,

OlpeNeieHne BHJA M TOCTPOSHHE Tpaduka
oOpaTHON (YHKINH, HAXOXKJICHUE ee 00IacTu
ornpezeneHus " obacTu 3HAYCHUH.
[Ipumenenne  cBOMCTB  GYHKUMH  TIpH
WCCIIC/IOBAaHUH YPaBHEHWH W PEIICHUW 3a/1ad
Ha SKcTpeMyM. O3HaKOMJIEHHE C TOHSATHEM
CIIOKHOU (QYHKIIUU

Breruncnenne — 3HaueHud — QyHKOMA 1O
3HAYEHUIO apryMeHTa. Ornpenenenne
MOJIOKEHUST TOYKM Ha Tpaduke TO ee

KoopaMHaTaM M HaobopoT. Mcmonb3oBanue
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CrenenHble, NoKa3aTejibHbIe,
Jorapumuyeckue 1 TPUrOHOMeTPHYeCKHe
¢pynknun. O0paTHble TPUTOHOMETPUYECKHE

byHkumnn

CBOMCTB (YHKIIUHA MJII CPAaBHEHHS 3HAYCHHMA
creneHeit u  jorapudmon.  [loctpoenue
rpaMKOB CTENEHHBIX WU JIorapu(pMUYECKUX
¢bynkuuii.  PemieHue — moka3aTeNbHBIX U
JOrapu(pMHUUECKUX YpaBHEHUH M HEPaBEHCTB
110 U3BECTHBIM airopuTMaM. O3HAKOMIIEHHE C
IIOHSATHEM  HENPEPBIBHOM  IEPUOANYECKOU
¢byHkunu, GopMyIupoBaHUE CBOMCTB CUHYCA U
KOCHHYCa, IIOCTPOCHUE UX Tpa(UKOB.
O3HakOMJIEHME C IOHSITHEM TapMOHUYECKHX
KoJleOaHUH W IpHUMEpaMu T'apMOHUYECKUX
KoJIeOaHWH ISl  ONMMCAaHHWsS TPOIECCOB B
(bu3uKe U Apyrux 00JIacTIX 3HAHHUS.
O3HakOMJIEHME C [OHSTHEM  pa3pbIBHOU
HNEepUOINYECKON (QYyHKUMHU, (OpPMYJIHUpOBaHHE
CBOMCTB TaHI'€HCAa M KOTAHI'€HCA, IIOCTPOCHHE
UX TpaduKoB.

[Ipumenenue CBOWCTB byHKIII TS
CPaBHEHMsI 3HAYEHUM TPUTOHOMETPUUYECKUX
GyHKUMH, peleHus TPUTOHOMETPUYECKUX
ypaBHeHwmid. [loctpoenne rpadukoB oOpaTHBIX
TPUTOHOMETPUYECKHUX byHKUIUH u
ompejelieHue 1o rpaukaM HMX CBOICTB.
Beinonnenue npeobpa3zoBaHus rpaguKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocaexoBaTeiLHOCTH

O3HakOMJIEHME C  TOHSATUEM  YMCIOBOMU
MOCJIEeI0BATENbHOCTH, CIOCO0aMH ee 3a/1aHus,
BBIYUCIICHHSIMH €€ YJICHOB.

O3HakoMJieHME €  TIOHATHEM  Ipejena
MOCJIEIOBATEIHHOCTH. O3HakomiieHHE  C
BBIYUCIICHHUEM CYMMBI 0ECKOHEYHOI 0
YHUCIOBOTO psla HA TMPHUMEPE BBIYUCICHHS
CYMMBI 0eCKOHEYHO yOBIBaroIIEH
reOMETPHUECKON Mporpeccuu. Pemenne 3amaq
Ha IpUMeHeHHe (popMyIbl CyMMbI OECKOHEYHO
yOBIBAIOIIEH T€OMETPUUECKOIN MPOrpecCcun

IIpousBoaHas U ee IpUMeEHEHUE

O3HakOMJICHHE C TOHSTHEM MPOU3BOIHOM.
Nzyuenue " dhopmynupoBaHue ee
MEXaHMYECKOTO M TE€OMETPHUYECKOrO CMbICTA,
HN3YUCHUC aJIropuTMa BBIYHCIICHUS
MPOU3BOJHOM HAa TpPUMEpPE  BBIUYUCICHUS
MT'HOBEHHOM CKOPOCTH u YTIIOBOTO
kodd¢uimenta kacarenbHoil. CocraBieHue
YpaBHECHHS KacaTelbHOW B OOIIEeM BHJIE.

YcBoenne  mpaBwi  JuddepeHIpoBaHus,
TaOMUIBI  TPOHM3BOMHBIX  DJIEMEHTapHBIX
byHKUIHUH, pUMEHEeHHE e

muddepeHpoBaHUS (YHKIMMA, COCTaBICHUS
ypaBHeHUs KacareinbHOH. M3ydeHune TeopeM o
CBA3M CBOMCTB (YHKIIMM U TPOU3BOJIHOM,
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dbopmynupoBka ux. [IpoBeneHue ¢ MOMOIIBIO
IIPOU3BOHOM VCCIIEJIOBAHMUS ¢byHKINY,
3alaHHONW  (OPMYJIOH. YCTAaHOBJICHHE CBS3H
CBOWCTB (DYHKIIMM W TPOU3BOJHOW IO UX
rpadukam.

IIpuMeHeHHe TPOU3BOAHOW I  PELICHHUS
3aJady  Ha  HAaXOXJIEHUE  HauOOJBIIEro,
HAaUMEHBIIETO 3HAUYEHUS U Ha HAXOXKICHUE
JKCTpEMyMa

IlepBooOpa3nas
H MHTerpaJ

O3HakoMJIeHME C TOHATHEM MHTerpaja Hu
epBOOOPA3HOM. N3ydyenune IIpaBuia
BBIUUCIICHUsSI NEPBOOOPAa3HOM M TEOpEMBI
Hpiotona—Jleiionuna. Pemenne 3amad  Ha
CBSI3b IMEpBOOOPAa3HON M ee MPOU3BOJIHOMN,
BBIUUCIICHHE TEpPBOOOpa3sHON Ui JaHHOM
¢bynkuuu. Pemenue 3agauy Ha INpUMEHEHHE
HHTCrpajgia jid BbIYUCIICHUSA (I)I/I3I/I‘~I€CKI/IX
BEJIMYMH U IIOLaiel

YPABHEHUA U HEPABEHCTBA

YpaBHeHus M CHCTEMbI YPaBHEHU
HepaBeHCTBa U CHCTEMbI HEPABEHCTB C
ABYMSI IIepeMEHHbIMH

O3HaKOMJIEHME € IPOCTEHIINMHU CBEJCHUSAMH O
KOPHSIX anreOpanyecKux YpaBHEHUH,
NOHATHSAMM  MCCIEAOBAaHUA YPABHEHUH W
cucreM  ypaBHeHHMH. M3yduenue  Teopum

PaBHOCUIIBHOCTH YpaBHEHUN u ee
npuMeHeHus. lloBTopeHue 3amucu peleHus
CTaHJAPTHBIX yYpaBHEHUH, IIPUEMOB
npeoOpa3oBaHus ypaBHEHUH ISl CBEICHHS K
CTaHJAPTHOMY YPaBHEHHUIO. Pewenue
palMOHAIBHBIX, MPPALMOHAIBHBIX,

[IOKA3aTeNbHBIX M TPUTOHOMETPUYECKUX
YpPaBHEHUU U CHCTEM.

Hcnonb3oBaHue  CBOWCTB U IpadUKoB
byHKIUI U1 peleHus YpaBHEHUM.
IToBTOpEHHE OCHOBHBIX IPHUEMOB PELICHUS
cucreM. Pemenne ypaBHEeHU ¢ IPUMEHEHUEM
BCEX IMPHEMOB (pa3joKeHUsT Ha MHOXKUTEIH,
BBEJICHUS] HOBBIX HEU3BECTHBIX, MOJCTAaHOBKH,
rpauuecKoro MeToja).

Pemenne cucrteM ypaBHEHUH C NPUMEHEHHEM
Pa3IUYHBIX CIIOCOOOB.

O3HakoMJIeHME C  OOMMMHM  BOINPOCAMHU
pelleHNsT HEpPaBEHCTB W  HUCIOJIb30BaHUE
CBOMCTB U rpadukoB (QYHKIUN MpPU peLICHUH
HEPABEHCTB.

Pemennie HepaBeHCTB U CHCTEM HEPABEHCTB C
NPUMEHEHHEM Pa3IIUYHBIX CIIOCOOOB.
[IpumeHeHne MaTeMaTHUYEeCKUX METOJOB JUIS
pelleHnsT  CoJEep)KaTelbHBIX  3aJady U3
pa3aNyYHbIX o0yacTell HayKu M NPAKTHKU.
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HHuTepnpeTupoBaHUE PE3YIbTATOB C YYETOM
peabHBIX OTPaHUYCHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHOBHbIE NOHATHS KOMﬁI/IHaTOPI/IKI/I

W3yuenne mpaBuiga  KOMOMHATOPUKU |
IPUMEHEHHE MPU PELICHUMH KOMOMHATOPHBIX
3ajad. Pemienne KOMOMHATOPHBIX 33134
METO0M Inepedopa U MO MPABUIY YMHOKEHHSL.
O3HaKOMJIEHHME C IOHATUAMU KOMOMHATOPHUKU:
pasMellEeHUsIMH, COYETaHUSIMH,
NEpecTaHOBKaMH W (QOpMylIaMu JUIsL  UX
BBIYUCIICHMSL.

OObsicHeHne u mnpuMeHeHue Gopmyn Ui
BBIUUCIICHUS] pa3MEIlEHUl, MepecTaHOBOK MU

COYETaHHUU npu peleHuu 3a7ad4.
Os3nakomnenue c¢ OuHomoM HeloroHa W
TPEYroJIbHUKOM [Tackass. Pewmenne

MPaKTUYECKUX 3a4a4 C  HCIOJIb30BAHUEM
MOHATUI U IPaBUI KOMOMHATOPUKHU

JJIeMeHThI TEOPUM BEPOATHOCTEM

Wzyuenue KJIACCHYECKOTO omnpeeIcHuUs
BEPOSTHOCTH, CBOHCTB BEPOSTHOCTH, TEOPEMBI
0 CcymMMe BeposaTHocTell. PaccmoTpenue
IPUMEPOB BBIUYMCIICHUS BEPOSTHOCTEH.
Perienre 3a1a4 Ha BBIYHMCICHHE BEPOSITHOCTEH
CcOOBITHI

IIpeacraBienne JaHHBIX (TA0JAMLBI,
AUArpaMMBbl, rpaguKn)

O3HakoMJIEHHE C IMPEJCTABICHUEM YHCIOBBIX
JTAHHBIX U UX XapaKTEPUCTUKAMHU.
Pemenue mpakTuueckux 3agad Ha oOpabOTKy

YU CIIOBBIX JIAHHBIX, BBIYVCIICHUE 150
XapaKTePUCTUK
I'EOMETPUA

IIpsiMmble ¥ MJIIOCKOCTH B IPOCTPAHCTBE

@opMyIHpOBKa U IIPUBEACHUE 10KA3aTEIbCTB
IIPU3HAKOB B3aMMHOTI'O PACIOJIOKEHUS MPAMBIX
U IJI0CKOCTeH. Pacrio3HaBaHue Ha deprexax U
MOJENIAX Pa3IWYHBIX CIIYy4aeB B3aWMHOI'O
pacmoJIOKEHUsI  NpPAMBIX U INIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXKICHUM.
@opMyIMpOBaHUE ONPEIEICHUN, IIPU3HAKOB U
CBOMCTB IMapaJUIEIbHbIX U NEPHEHANKYIIIPHBIX
IIJIOCKOCTEM, IBYIPAHHBIX U JINHEWHBIX

yIJIOB.  BpIMOnHEHWE TMOCTPOEHMS — YIJIOB
MEXIYy MpPSAMBIMH, IpPSMOH MU IUIOCKOCTBIO,
MEXIYy IUIOCKOCTAMH [0 ONUCAaHUIO W
pacro3HaBaHUE UX HA MOJCIIAX.

IIpumeHeHne MIPU3HAKOB 51 CBOMCTB
pPacIOJIOKEHUST NPSAMBIX M IUIOCKOCTEH IIpU
pemeHny 3ana4. M3o0paxkeHne Ha pUCyHKax u
KOHCTPYHPOBaHUE Ha MOJZEIIAX
MEPHEHANKYJISIPOB M HAKJIOHHBIX K IIJIOCKOCTH,
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IPSIMBIX, NapaUICIbHBIX IIOCKOCTEH, YIJIOB
MEXy MPSMON U TIOCKOCTBIO U 0OOCHOBaHHE
ocTpoeHus. Pemenue 3anad Ha BBIYUCIICHHE
reoMeTpUYEeCKUX  BeauuuH.  OnuchiBaHUE
paccTosiHus OT TOYKM JO IIOCKOCTH, OT
IPSAMOM A0 IIJIOCKOCTH, MEXKIY IUIOCKOCTSMH,
MEXy CKPEIMBAIOIUMUCS IPSIMBIMU, MEKIY
NPOU3BOJILHBIMU (UTypaMH B TIPOCTPAHCTBE.
@opMyIMpOBaHUE MU JOKA3bIBAHME OCHOBHBIX
TEOpeEM 0 pPacCTOSTHUAX (Teopem
CylLIEeCTBOBaHMsI, cBoWcTBa). M300pakeHnue Ha
yeprekax M MOJENSAX  PACCTOSHHUS U
000CHOBaHME CBOMX CyxaeHuil. OnpeneneHue
U BBIYUCIICHUE DPACCTOSAHUN B IIPOCTPAHCTBE.
[Tpumenenue Gopmys U TEOpEM IIAHUMETPUU
g peweHus  3agad.  O3HakoMieHHE €
MOHATHEM IApAJUIEIBHOIO NMPOEKTUPOBAHUS U
ero ceorictamMu. PopMyIMpoBaHUE TEOPEMBI O
IIomaau OpPTOTrOHAJILHOMN IIPOEKLIUU
MHOroyrojapHuka. lIpuMeHnenue teopum Ui
000CHOBaHHUS MOCTPOEHUM U BBIYUCICHUM.

ApryMEHTUpOBAaHUE CBOHUX CYXACHHH O
B3aMMHOM PacCIIOJIOKEHUN IIPOCTPAaHCTBEHHBIX

¢uryp

MHOrorpaHHUKHU

Onucanue W XapakKTEpUCTHUKA PA3IUYHBIX
BUJIOB MHOTOTPAHHUKOB, II€PEUUCICHUE UX
JJIEMEHTOB U CBOJCTB. N3obpaxkenue
MHOTOT'PAHHUKOB M BBIIOJHEHUE MOCTPOCHHMS
Ha M300paxeHHIX 5 MOOETIIX
MHOTOTPAHHUKOB. BBIUMCIIEHHE  JIMHEHWHBIX
3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(UTYpaIusix, apryMeHTUPOBAHUE CBOUX
Ccy)KaeHui. XapakTepucTHKa W H300paxKeHHe
CEUCHMSI, pa3BepTKU MHOTOT'PAHHUKOB,
BBIYMCIICHHE TUIOIIAEH IIOBEPXHOCTEM.
[Toctpoenne mpocreiimux ceueHuit KyoOa,
npu3Mbl, upamuabl. [Ipumenenue ¢GakToB u
CBEJICHUN W3 MIaHUMeTpuu. O3HAKOMIIEHHE C
BUJAaMU  CUMMETPHI B  MPOCTPAHCTBE,
dbopMynupoBaHUE OMpPENEICHU M CBOMCTB.
XapakTepucThKa CAMMETPUM TEJ BpallCHUS U
MHOTOTpaHHUKOB.  [IpuMmeHeHne  CBOMCTB
CHUMMETPUU npu pelIeHn 3ajad.
Hcnonk3oBaHrue MpuOOPETEHHBIX 3HAHUHN IS
WCCIICIOBAHUSI U MOJICTUPOBAHUSL HECIIOKHBIX
3ajad4. N3o6paxenune OCHOBHBIX
MHOTOTPAHHUKOB M BBINIOJIHEHWE PUCYHKOB T10
YCJIOBHUSIM 3a/1a4

O3HakoMJIeHME C BHJAMU TeJl BpAILCHUS,
dbopMyTUpOBaHUE WX OMPENETIEHUN U CBOWCTB.
@OopMyJIMPOBAHUE TEOPEM O CEUYECHUM IIapa
IJIOCKOCTBIO M IUIOCKOCTH, KacaTelIbHOW K
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TeJsia 1 MOBEPXHOCTH BpallleHUA

chepe. XapakTepucTHKa U H300paKEHUE TEI
BpallleHusl, UX Pa3BEpPTKH, ceueHus. Pemienue
3aJja4 Ha IMOCTPOCHHE CEUYCHMI, BBHIYHUCIICHHE
JUIMH,  pPAacCTOSIHUMW,  YIVIOB,  IUIOLIAACH.
[IpoBeneHne AoKa3aTENbHBIX PACCYXKIACHHM
P PEILLICHUH 3a/1a4.

[IpumeHnenue  CBOMCTB  CUMMETPUM  TIPHU
pelieHuu  3aJad  HAa  Tela  BpallleHHS,
KoMOMHamio Ten. M300paxeHne OCHOBHBIX
KPYIJIBIX T€I U BBINOJHEHUE PHUCYHKA IO
YCIIOBUIO 3a/1a4H

HN3mepenus B reomeTpuu

O3HakoOMJIEHHE C MOHATUAMH IUIOIMAAA U
00BbeMa, aKCUOMaMHU M CBOMCTBAMHU.
Pemenue 3amay Ha BBRIYHCICHHE IIOMIAACH

IIJIOCKUX ¢buryp c IPUMEHEHNUEM
COOTBEeTCTBYIOIMX (opMyn u ¢HakToB H3
IJIAHUMETPUH. N3yuenue TEOpeM 0

BBIYUCIICHUH O00OBEMOB  IPOCTPAHCTBEHHBIX
TeN, pelieHue 3a/1ad Ha MpUMeHeHue (Gpopmyi
BEIUUCIICHHSI 00beMOB. V3ydenne dhopMyin s
BBIUMCIICHHUS riomaaen MOBEpXHOCTEH
MHOTOTPaHHUKOB U TE€JI BPAILICHUS.
O3HakoOMJIEGHME C METOJOM  BBIYMCIICHUS
Iomaau TOBEpXHOCTH cdeprl. Permenwue
3aJ1a4 Ha BBIYMCIICHUE TIOMIAJIE TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

KOOp)II/IHaT])I U BEKTOPbI

O3HakoMJIEeHME C  IOHATHEM  BEKTOpA.
N3yuenue nekapToBOW CHUCTEMBI KOOPJMHAT B
MPOCTPAHCTBE, TIOCTPOEHUE 1O 3aJaHHBIM
KOOpJAUHATAM TOYEK u IJTIOCKOCTEH,
HaxoKJIeHHe KoopauHat Touek HaxoxneHue
YpaBHEHUN OKPYKHOCTH, C(hephl, MMIOCKOCTH.
Boluncnenue paccTossHU MEXy TOUKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH,
MpaBUJI Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM

IIPOCTPAHCTBE, IIpaBUI HAaxO0KJICHUS
KOOPJMHAT BEKTOpa B IPOCTPAHCTBE, MPABUII
JIEHCTBUN c BEKTOpaMH, 3aJJaHHBIMA

KoopauHaramu. IIpuMeHeHHe Teopuu IpU
pelieHuy 3a1ad Ha JEHWCTBUS C BEKTOPAMH.
N3yuenue CKaIIIPHOTO IIPOU3BECHUS
BEKTOpPOB, BEKTOPHOTO YPAaBHEHUS NPSIMOU H
miockoctu.  lIpumenenune  Teopuu  mpu
pelIeHny 3aJa4 Ha JEHUCTBHUS C BEKTOPAMH,
KOOPJHMHATHBIA METOJ, IPUMEHEHUE

BEKTOPOB JUIsl BBIYMCIICHHS] BEIUYHMH YIJIOB H
pPacCTOSIHUM. O3zHakoMJIEHHE c
JIOKA3aTeNbCTBAMH TEOPEM CTEPEOMETPHH O
B3aUMHOM  paCIOJIOKEHUU  TPSIMBIX U
IJIOCKOCTEN € MCIOJIBb30BaHUEM BEKTOPOB
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8. VAEBHO-METOJNYECKOE 1 MATEPHAJILHO-TEXHUYECKOE
OBECIMEYEHUE PABOYE MPOTPAMMBI YUEBHOM
TV CHUILIAHBI OV1.04. (MATEMATHKA»

Jlns ocBoeHUs paboueit mporpaMMbl yueOHoU qucuuruinHbl «OY /1. 04.
MareMatrka» B TEXHUKYME UMeeTcs yueOHbIN kaOuHeT «MaTtemaTukay.
[lomenienne  kaOuHeTa  COOTBETCTBYeT  TpeOoBaHusiM  CaHUTapHO-

sanuAeMuoIornueckux npaswi U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIEHO TUIIOBBIM OOOPYJOBAaHHUEM, YKAa3aHHBIM B HACTOAIIMX TPEOOBAHUSX, B
TOM YHCJIe CHEIUATN3UPOBAHHOW y4eOHOW MeOENbI0 M CPEACTBaMH OOY4YEHUS,
JIOCTATOYHBIMM  JIJI1  BBIMOJIHEHUS TPeOOBaHM K  YPOBHIO  IOJTOTOBKHU
O0yJaroIITIXCsl.

B coctaB  y4eOHO-METONMYECKOTO U  MaTepHaTbHO-TEXHHUYECKOTO
obecrieueHusi mporpaMmbl yueOHoU gucuumuinabl «OVY]J[. 04. MaremaTtuka»
BXOJIST:

1. MHOTO(DYHKIIMOHATILHBIN KOMIUIEKC TIPETOaBaTelIs;

2. HarJIsAHbIe TTOCOOMS: KOMIUIEKTH U3 38 yueOHbIX TaOmwmi, 11 ydeOHbIX
CTEH/IOB;

3. uH(OpMaAITMOHHO-KOMMYHHUKAITMOHHBIE CPEJICTBA;

4. 5KpaHHO-3BYKOBBIE MTOCOOUS;

5. KOMIUIEKT TEXHUYECKOW JOKYMEHTAalluM, B TOM YHCIIE [acropra Ha
CpeAcTBa OOy4YeHHsl, WHCTPYKIMH IO UX HCIOJB30BAHUI0O W  TEXHUKE
0e301acHOCTH;

6. 6ubMoTeUHbIN (HOHL.

B OubOmuoteunbli  (poHA BXOAAT yYEOHUKH, Y4E€OHO-METOJIUYECKHE
koMmmuiekTel (YMK), oOecrneunBaroniye OCBOCHHUE WHTETPUPOBAHHON Y4EOHOM
nuciuriabl OY /1. 04. «Maremartnkay, peKOMEHI0BAaHHBIE WM JOTYIIEHHbBIC JJIS
UCIIOJIb30BaHUs B TEXHHUKYME.
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2.

9. OCHOBHBIE NHCTOYHUKHU U JINTEPATYPA

s cmyoenmos

bammakos M., Martemaruka: yaeOHUK JJI CTY/I. YIPEKJICHHUM cpell. pod.
obpazoBanus. — M., 2015.

bammakoB ~ M.M.  Marematuka.  COOpHUK  3amady  NpOPUIBHOU
HaIpaBJIeHHOCTU: yuel. mocobue il CTyd. YYpexXIeHuil cpen. mnpod.
obOpazoBanus. — M., 2015.

bamvakor M.M. Maremaruka. 3amayduk: yde0. TOcoOME IS CTY/I.
yupexaeHuil cpell. npod. oopazosanus. — M., 2015.

s npenooasamerneti

®enepanbubiii 3ak0H OT 29.12.2012 No 273-03 «0O06 oOpa3oBaHuH B
Poccurickon @enepauum.

. IIpuka3z MunucrtepctBa ob6pazoBanusi 1 Hayku P® ot 17.05.2012 Ne 413

«O0 yTBepxaeHuu ¢enepasbHOro TOCYJapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJapTa CpeaHEro (TIOJIHOT0) O0IIEro 00pa3oBaHUM.

[Ipuka3 MunucrepctBa oOpa3oBanus U Hayku P ot 29.12.2014 Ne 1645
«O BHecenun u3meHenuil B [Ipuka3z MunucrepcTBa 00pa3oBaHus U HAyKU
Poccutickon ®@enepamuu ot 17.05.2012

No 413 «O6  yrBepxkiaeHuu  (deneparbHOrO0  rOCYAapCTBEHHOTO
00pa30BaTeIbLHOTO CTaHAapTa CPEeIHETro (ITOJIHOT0) 00IIEero 00pa3oBaHUs .
[Tucemo [lemapTameHTa ToCcyAapCTBEHHON MOJUTHKU B cepe MOATOTOBKU
pabounx kagpoB u JIIO MwunucrepcrBa oOpa3zoBanus u Hayku PO ot
29.05.2014 No 32499 «PexomMeHmauuM MO OpPraHU3alUM IOTYYECHUS
cpenHero oOmero o0pa3oBaHus B MpeEJesiax OCBOSHHUS 00pa30BaTEIbHBIX
porpamMm CpeaHero MpoecCHOHAIBHOTO 00pa3oBaHus Ha 6a3e OCHOBHOTO
oOmero  oOpa3oBaHuss C  ydeTroM  TpeboBaHuM  (eaepanabHBIX
roCyJapCTBEHHBIX  00pa3oBaTENbHbIX  CTAHAAPTOB U MOJIy4aeMOM
npodeccu  WIM  CHEHUAIbHOCTH  CPEIHEr0  MPOQPECCHOHAIBHOIO
o0pa3oBaHUs.

bammakos M.M. Martemaruka: y4eOHUK ISl CTYI. YUPEKICHHUM Cpe.
npo@d. obpazoBanus. — M., 2015.

. bammako M.M. Martemaruka: KH. JJisl perojaBaTessi: METOM. Mocooue.

— M., 2015

JlonoJiHUTEIbHAS JIUTEPATypa

1. Aranacsn JI.C., byry3os B.®., Kagomues C.b. u ap. MaTtematuka: anre6pa

U Havajia MaTeMaTudeckoro aHammsa. ['eomerpus. ['eomerpust (0a30BbIl U
yriayonenssiit yposau). 10—11 kmacesl. — M., 2018,

30



. Kommoropo A.H., A6pamoB A.M., Hymauneia FO.II. u np. Anrebpa u
Hayajia aHanuza: Yueo. qug 10-11 k. - M., 2014.

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

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

. bammakor M. . MaremaTuka. DJIEKTpPOHHBIN yue0.-METO/I. KOMILJIEKC JIJIs
CTYI. YUpeXIeHui cpea. nmpod. oopazoBanus. — M., 2015.

. bamvakos M.I. Maremartuka: yaeOHUK IJIs1 CTYI. YAIpEKACHUHN cpel. pod.
oOpazoBanus. — M., 2013.

. bamvakos ~ M.M. Maremaruka. COopHuUK  3amad  NPOPUIHHOU
HaIpaBJICHHOCTH: y4e0. mocobwe s CTyHd. YUYPEKICHUU cpeld. mpod.
oOpazoBanus. — M., 2013.

. bammakor M.M. Marematuka. 3amayHuk: y4ye0. mocobwe I CTYI.
yupexaeHuil cpefl. npod. oopazoBanus. — M., 2013.

HNuTepHeT-pecypcesl

. www.fcior.edu.ru (MudopMamoHHbie, TPECHUPOBOYHBIC M KOHTPOJbHBIC
MaTepHabl).

. www.school-collection.edu.ru (Enunas KOJUIEKITNH P poBHIX
o0pa3oBaTeIbHBIX PECYPCOB).

http://www.math.ru Marepuansl mo maremaTtuke B EauHON KOJIJIEKITUU
U (POBBIX 00pa30BATEIHLHBIX PECYPCOB

. http://www.bymath.net I'azera «Maremaruka» M3gaTenbckoro goMma
«IlepBoe ceHTAOps»

. http://eqworld.ipmnet.ru Hayuno-nonynsipasiii pu3nko-MaTeMaTu4ecKuii
*KypHan «KBanm»

. http://wwwkvant.info http://kvant.mccme.ru OOpa3zoBaTeabHbII
MaTeMaTH4ecKuil cant Exponenta.ru

. http://www.olimpiada.ru MaTemaTuueckue OJIUMIIHAIbI M OJTUMITHATHBIC
3a/1auu
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