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1. MOACHUTEJIBHASA 3AIIMCKA

PabGouass mporpamma oOmieoOpa3oBaTeIbLHOMN y49eOHON  JAUCIUTUTHHBI
OVYn.04. «Maremaruka» u3zyudaerca B OI'BIIOY «BTXKT Koctpomckoit
oOnmactu» (Hajsee TEXHUKYM), pEaIM3yIoIeM 00pa3oBaTeIbHYI0 MPOTpaMMy
cpenHero  obmiero  oOpa3oBaHusT B IpeAeliax  OCBOGHHUS  OCHOBHOM
npodeccronanbHoil  oOpazoBaTenbHO mporpammel CIIO (OIIOIT CIIO) Ha
0a3ze OCHOBHOTO 001Iero oOpa3oBaHUs MPU MOJATOTOBKE KBaTU(UIIUPOBAHHBIX
pabouux.

Pabouast mporpamma pazpaborana Ha ocHOBe TpeboBanuit ®I'OC cpemgHero
oOmiero o0pa3oBaHUs, MPEABIBISIEMBIX K  CTPYKTYpPE, COJACpPXKAHUIO W
pe3ynbTatam ocBoeHuss ydeOHoW mucnuminabl OY/(m.04. «Martematuka» B
COOTBETCTBHUM C PeKOMEHmanmusMu TI0O OpTaHW3allid IONYYCHUS CPETHETO
oOmero o0pa3oBaHWs B TIpeleilax OCBOSHHUS OOpa30BaTENbHBIX MPOTPaAMM
cpeaHero  mpodeccuoHambHOro o0pa3oBaHUsT Ha ©0a3e OCHOBHOTO OOIIEro
oOpa3oBaHHsI C YYETOM TpeOOBaHUI benepanbHbIX roCcyJapCTBEHHBIX
oOpa3oBaTeNbHbIX  CTaHAAPTOB M MOJy4aeMOMl MPOPEcCUu  CPeaHEro
podecCHOHANIbHOTO  o0Opa3oBaHusg (TMUChMO JlemapTaMeHTa TOCyAapCTBEHHOU
MOJIUTUKH B chepe moaArotoBku padounx kaapos u JI1O Muno6puayku Poccun ot
17.03.2015 Ne06-259).

Conepxanue mporpammbl yaeOHo aucturinabl OY .04, «MaremaTukay
HaIpaBJIECHO HA JOCTIKEHUE CISAYIOMINX Heei:

so0ecrieueHrue C(HOPMUPOBAHHOCTH MPEACTABICHUH O COLMAIbHBIX,
KYJIbTYPHBIX U UCTOPUUYECKHX (DAKTOpAX CTAHOBIICHUS MaTEMATHKH;

so0ecrieueHre CHOPMUPOBAHHOCTH JIOTUUECKOTO, AJTOPUTMUYECKOTO U
MaTeMaTHYeCKOTO MBITIUICHHUS,

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

so0ecnieueHre CGHOPMUPOBAHHOCTH TMPEACTABICHUM O MaTeMaTHUKEe Kak
4acTH  OOIIEYEIOBEYECKONM  KYJIbTYpPhl,  YHUBEpPCAJTbHOM  SI3bIKE  HAYKH,
MO3BOJISIOIIEM OTMMCHIBATh M M3y4aTh PeabHBIC MPOIIECCHI U SIBJICHUS;

so0ecreueHue chopMUPOBAHHOCTH (PMHAHCOBOIM TPAMOTHOCTH.

B pabGouyro mporpammy BKIIOYEHO COJEp)KaHHME, HAMNpaBICHHOE Ha
dbopMHUpOBaHNUE y CTYACHTOB KOMIIETEHITUH, HEOOXOIUMBIX JUISI KA4YeCTBEHHOTO
ocoenust OIIOII CIIO na 6a3e ocHOBHOTO 001Iero 00pa3oBaHUs C MOJy4YEHUEM
cpemHero oOmiero oOpa3oBaHUs, MPOTPAMMBI IMOATOTOBKH KBaTHU(UIIMPOBAHHBIX
pabouux.

2. OBIIIASI XAPAKTEPUCTHUKA YYEBHOM JUCIIUTIJINHBI
OYn.04. <MATEMATHUKA)»

YyeOnas JTUCIUATUIAHA OV /In.04. «Marematuka» SIBJISIETCS
dbyHIaMeHTAIBbHOW  00111e00pa3oBaTEIbHON  AUCIUIIMHON CO  CJIOKHBIIUMCS
YCTOMYMBBIM  COJCp)KaHMEM U  OOMMH TpeOOBaHMSAMHU K  IOJTOTOBKE
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oOyuvaronuxcsi. B TexHukyme, peansyromieM o00pa3oBaTENIbHYIO MPOrpaMMy
cpeaHero obmero obpaszoBanusi B mpeaenax ocBoenus OIIOII CIIO na 0Oaze
OCHOBHOTO 00I11ero o0pa3zoBaHus, u3ydeHue ydeOHou aucrurminabel OY In.04.
«MaremaTuka»  HMMEET CBOM OCOOEHHOCTH B 3aBHUCHUMOCTH OT mpoduis
npodeccronansHoro  obpazoBaHusi. Ilpu  ocBoeHUUM npodeccuit  CIIO
TEXHUUYECKOTO Mpoduiisa mpodheccCHoHaTbHOr0 00pa3oBaHus yueOHas AUCHIUIIIMHA
OV n.04. «Matemaruka» wu3ydaercss Ooisiee YriIyOJNeHHO, Kak MpoduiapHas
yueOHas JUCIHUIUIMHA, YUYUTHIBAIOIIAs CIeIUPUKy ocBauBaeMbIx mpodeccuit. 1o
BBIPAXKACTCSI B COACPNKAHUM OOY4YECHMs, KOJIMYECTBE YAacOB, BBIACIIEMBIX Ha
M3y4CHUE OTIEIBHBIX TEM NPOTPAMMBI, TIyOMHE WX OCBOCHHS CTYICHTaMH,
o0beMe W XapakTepe TNPAKTUYCCKUX 3aHATHNA, BUJAX BHEAYJUTOPHOMN
CaMOCTOSATENIbHON paboThl  cTyAeHTOB. OOmMe 1enu U3ydeHus y4deOHoU
muciuiuinabel OY In.04. «Marematukay TpaJullMOHHO PEAM3YIOTCS B UYEThIPEX
HaIpaBJICHUSX:

1) obiiee mpeacTaBieHne 00 UIEIX U METOJIaX MAaTEMATUKH;

2) UHTEIUIEKTyalIbHOE PA3BUTHUE;

3) oBiajieHre HEOOXOAUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;

4) BocIUTaTENHLHOE BO3/ICHCTBUE.

[Ipopunuszanus uenel MareMaTHuyecKoro oOpa3oBaHUs OTpakaeTcsl Ha
BBIOOpE NMPUOPUTETOB B OpraHU3alMKi yueOHOUN AesTeNbHOCTH oOydarommxcs. Jis
TEXHUYECKOTO  mpoduis npodhecCuOHANBHOrO 00pa3oBaHUsl BBIOOp Lieliel
CMeEIIaeTcsl B MparMaTHueCcKOM HaIpaBJICHWH, MPEIyCMAaTPUBAIONIEM YCHIIEHUE U
pacimpenue MPUKIIATHOTO XapakTepa U3YYCHUS MaTEeMaTHKH,
MIPEUMYLIECTBEHHOM OpHUEHTAllMM Ha AJTOPUTMUYECKUM CTWIIb ITO3HABATEIBHOU
NeSTETHLHOCTH.

N3yuenne yueOHor aucrumuabel OYAm.04. «MaremaTtukay KakK
npo@rIbHONW 00I1Ie00pa3oBaTENIbHON YYEOHOW JUCHUIUIMHBI, YYUTHIBAOIIEH
criennduKky ocBanBaeMbIx cryaeHTamu mpodeccun CIIO, obecrieunBaercs:

*BBIOOPOM Pa3TUYHBIX MOJIX0/I0OB K BBEJICHUIO OCHOBHBIX TIOHSTHIA;

*bOpMUPOBAHHEM  CHCTEMBl  Y4eOHBIX  3aJaHui,  00ECTICUMBAIOIINX
s (PeKTUBHOE OCYIIECTBICHUE BEIOPAHHBIX 11E€JIEBBIX YCTAaHOBOK;

so0OTalIeHNeM CHEeKTpa CTUJCH ydeOHOW JeATeTbHOCTH 3a  CYeT
COTJIaCOBaHUSI C BEAYIIUMH JACATCIBPHOCTHBIMU XapaKTEPUCTHKAMU BHIOpAHHOM
npodeccun.

[IpodunpHas cocTaBisromas OTpakaeTcs B TPEOOBAHMUAX K IMOATOTOBKE
00yJaromuxcs B 4acCTH:

*00IIIell CHCTeMBl 3HAHWA: COJIEpP)KAaTeNbHBIE TPUMEPHI HCIIOIH30BAHUS
MaTeMaTUYECKHUX UCH U METOJI0B B TPO(PECCHOHATILHOM eI TEIbHOCTH;

*YMEHHI: pPa3Inuue B YypPOBHE TPEOOBAHW K CIIOXHOCTU NPUMEHSIEMBIX
aJTOPUTMOB;

*IIPAKTUYECKOTO HCIOJIb30BAHUSI TMPUOOPETEHHBIX 3HAHWUN W yMEHHI:
WHIUBUTyAIbHOTO YYEOHOTO OIBITa B TOCTPOCHUM MATEMaTUYECKHX MOJEIEH,
BBITIOJTHEHUH UCCIIEJOBATEILCKUX MMPOEKTOB.



Takum  oOpasom, peanuszauus coAepkKaHMs  y4eOHOM  JTMCHUIUIMHBI
OpPUEHTHPYET Ha MPUOPUTETHYIO POJIb IMPOLECCYaTbHBIX XapaKTEPUCTUK Y4eOHOM
paboThl, 3aBUCALIMX OT MPOoPuiIs NpohecCHOHATBHOrO 00pa30BaHUs, MOJIYUYEHUS
OMbITa MCHOJIb30BAaHUS MATEMAaTHKH B COAEPXKATEIbHBIX U MPO(ECCHOHAIBHO
3HaYUMBIX  CHUTyallUsIX ~ N[O  CpPaBHEHHIO ¢ (OpPMaIbHO-YPOBHEBBIMU
pEe3yNbTAaTUBHBIMU  XapakTepucTHkamMu oO0ydeHusd. CopepxaHue  y4ueOHOU
OUCHMILTUHBI pa3paboTaHO B COOTBETCTBUU C OCHOBHBIMU COJIEP:KaTEIbHBIMU
JUHUSIMHI 00yYEHHS] MaTeMaTHKe:

sayireOpavyeckasl JIMHUS, BKJIOYAOIIAs] CUCTEMATU3ALMIO CBEACHHM O
YHCIIax; U3y4YE€HUE HOBBIX U 0000IICHNE paHee U3YUYECHHBIX Oonepaunid (BO3BEACHUE
B CTEMEHb, U3BJICUCHHE KOPHs, JOrapupMUpOBaHHUE, CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC ¥ 00OpaTHbIE K HUM); U3YYEHHE HOBBIX BHUJIOB UHCJIOBBIX BBIPAKEHUH U
(GbopMyJI; COBEPIICHCTBOBAHHE MPAKTUYECKUX HABBIKOB M BBIYMCIUTEIBHON
KyJbTYpbl, pacHIMpEHHE M COBEPLICHCTBOBAHMWE alreOpanvyeckoro armapara,
c(OPMUPOBAHHOTO B OCHOBHOM WIKOJIE, U €ro MPUMEHEHHE K PEIICHUIO
MaTeMaTHUYECKUX U MPUKJIAJHbBIX 33]1a4;

*TEOPETUKO-(QYHKIIMOHATIbHAS JIMHUS, BKJIOYAIOU[as CUCTEMaTH3alUl0 U
paciiMpeHue cBeJleHU O (PYHKIUAX, COBEPILICHCTBOBAHUE IpapUUECKUX YMEHUH;
3HAaKOMCTBO C OCHOBHBIMH HJACSIMH M METOJaMH MaTeMaTHYeCKOTO aHaiu3a B
o0beMe, MO3BOJSIIONIEM HCCIEA0BaTh d3JEMEHTapHble (YHKIMM U pelaTh
npocTeiiime reoMeTpudeckue, GU3NIecKue u Ipyrue NpUKIaaHbIe 3a/1a4u;

*IMHUSI YPaBHEHMI ¥ HEPABEHCTB, OCHOBaHHAas Ha TIOCTPOCHUU U
MCCJIEIOBAaHUM MAaTEeMaTHYECKUX MOJENEH, mepeceKaronasics ¢ aredpandyeckon u
TEOPETUKO-PYHKIIMOHATHHOW  JIMHUSIMH W BKIIOYAIONIAs ~ pa3BUTHE W
COBEpIICHCTBOBAHNUE TEXHHUKHU ajreOpanyeckux NpeoOpa3oBaHUM ISl peleHUs
yYpaBHEHUH, HEPABEHCTB MU CHUCTEM; (HOPMHUPOBAHHME CIOCOOHOCTH CTPOUTH U
UCCIIEIOBaTh MPOCTENIINE MaTeMaTUUYEeCKHE MOJENIU MPU PELICHUH MPUKIIAJIHbIX
3a]1a4, 3aJ1a4 U3 CMEKHBIX U CIIELUaIbHBIX TUCUUIUINH;

sreoMeTpuYecKasl JIMHMS, BKIIOYAIOLas HaIJIAJHble TPEJCTABICHUS O
IPOCTPAHCTBEHHBIX (PUTypax U W3yYEHHE UX CBOWCTB, (pOpMHpOBAHUE U pa3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaKeHMs, pPa3BUTHUE CIIOCOOOB  I€OMETPUUYECKHUX
W3MEpPEHUI, KOOPAWHATHOTO MW  BEKTOPHOTO  METOAOB sl PEIICHUs
MaTeMaTHYECKHUX U MPUKJIAJIHBIX 33]1a4;

*CTOXAaCTUYECKasl TUHMS, OCHOBaHHAs HA Pa3BUTUM KOMOWHATOPHBIX YMECHHH,
MpEICTABICHUM 0 BEPOSTHOCTHO-CTATUCTUIECKIX 3aKOHOMEPHOCTSIX
OKPYaIOIIEr0 MUpA.

N3yuenne obmeoOpa3zoBarenbHOM  yueOHOM  aucuumumasl OV .04,
«MaremaTuka» 3aBepliaeTcs MOJBEACHUEM HTOrOB B (hopMe 3K3aMeHa B paMKax
IIPOMEKYTOUHOM aTTECTAlMU CTYIEHTOB B mpouecce ocBoeHus: ocHoBHOUM OITOIIT
CIIO ¢ nmomyyeHueM cpeaHero o0Iero oopa3oBaHuU.

3. MECTO YUYEBHOM JUCOUIIJINHBLI B YYEEHOM ILJIAHE



VYuebnas nmuctumumHa OY/n.04. «Marematuka»  SBIsSETCS y4eOHBIM
npeIMeToOM 00s13aTeNbHON penMeTHON obnactu «MaTteMatuka U MHGOpPMaTHKa»
®I'OC cpennero obmero oOpazoBanus. B TexHukyme, peanu3yronemM
o0pa3oBaTeNbHyI0 MpOorpaMMy CpelHero oOmiero oOpa3oBaHMs B Ipejeiax
ocoerust OIIOII CIIO nHa 6a3e ocCHOBHOro oOiero oOpa3oBaHus, y4ueOHas
mucimuimaa OY/[m.04. «MartemaTtnka» wu3ydaercs B 001eo0pa3oBaTeIbHOM
nukie yaeonoro miana OITOIT CITO na 6a3e 0CHOBHOTO 0011IeT0 00pa30BaHUsl.

B  yueOnsix mmanax [IIIKPC yuebHas gucuurimHa  OY/Qn.04.
«MaremaTnka» BXOAUT B COCTaB OOIECOOpa30BaTEIbHBIX YUYEOHBIX MHUCIHUIUINH,
bopMHUpyeMBIX U3 00s3aTENBHBIX TTpeaMeTHBIX obacTeit ®I'OC cpemuero o0Iero
oOpazoBanwmsi, st Tpodeccun 15.01.05. «Cpapuuk (py4HOW W YaCTUYHO
MEXaHU3UPOBAHHOM  CBapku  (HAIUIABKHU)»  TEXHUYECKOTO npoduis
poQeCCUOHAILHOTO 00pa30BaHUsl.

4. PE3YJBTATHI OCBOEHUSA YUYEBHON JUCIUIIJIAHBI

OcBoenue coxepxanusi ydeOHoW muctnuminabl OY]In.04. «Martematnkay
00ecreynBaeT JOCTHKEHHUE CTYICHTAMU CIEAYIOMINX PE3YJIbTATOB:

* JINYHOCTHBIX:

— c(opMUPOBAHHOCTh TPEACTABICHUN O MaTEMaTUKE KaK YHUBEPCAIbHOM
A3bIKE€ HAYKH, CPEJICTBE MOJICTIMPOBAHUS SIBJICHUN U MPOLIECCOB, UJIESIX U METOAAaX
MaTeMaTUKH;

— T[IOHMMaHUE€ 3HAYMMOCTH MATEMAaTHKH [JIs HAy4YHO-TEXHHYECKOTO
nporpecca, CHOPMUPOBAHHOCTh OTHONIICHHS K MaTeMaTHKe Kak K YacTu
0O0II[eYeIOBeUeCKOM  KYyJIbTYphl 4Yepe3 3HAKOMCTBO C HCTOpPUEH pa3BUTHSA
MaTeMaTUKH, IBOJIIOIUEH MaTEMAaTUYECKUX UJICH;

— pa3BUTHE JIOTUYECKOTO MBIILICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHUS,
AITOPUTMUYECKOMN KYJIbTYPhl, KPUTUUYHOCTH MBIIUICHHUS Ha YPOBHE, HEOOXOIUMOM
u1s Oyayiel nmpodeccuoHaabHON IeITeIbHOCTH, JJIsl TPOIOHKEHUs 00pa30BaHus
1 caM000pa30BaHMS;

— OBJIQJICHWE MAaTeMAaTUYECKUMHU 3HAHUSIMU M YMEHHUSIMHU, HEOOXOAUMBIMU B
MOBCEIHEBHON KW3HHW, IS OCBOCHHSI CMEXKHBIX €CTECTBEHHO - Hay4YHBIX
JUCIUIUIMH ¥ JUCHHUIUIMH  NMPOGECCHOHANBHOTO IHKJIA, JJIS  TOJYYCHUS
oOpa3oBaHMsi B 00JlacTAX, HE TpPeOyIOIUX YIIIyOJEHHOW MaTeMaTUu4ecKou
MOATOTOBKH;

— TOTOBHOCTh ¥ CHOCOOHOCTHh K OOpa3oBaHHWIO, B TOM YHCIIEC
caM000pa30BaHUI0, HA MPOTSKECHUU BCEU JKWU3HHM;, CO3HATEIHHOE OTHOIICHUE K
HETMPEPHIBHOMY OOPa30BaHUIO KaK YCIOBHUIO YCICITHON MpodecCHOHATBHOU |
OOIIIECTBEHHOM JIEATENHLHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh K CaMOCTOATEIbHOHM TBOPYECKOH W
OTBETCTBEHHOU JCSATEIHLHOCTH;



— TOTOBHOCTH K KOJUIEKTUBHOU paboTe, COTPYJHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBarenbHOM,  OOIIECTBEHHO  TOJIE3HOW,  Yy4eOHO-UCCIIEA0BATENbCKOM,
POCKTHOM U APYTUX BUIAX ACATEIbHOCTH;

— OTHOIICHHE K MPOPECCHOHAIBHON JEATETbHOCTH KaK BO3MOKHOCTU
ydyacThs B PEIIEHHWH  JIMYHBIX,  OOINECTBEHHBIX,  T[OCYJapPCTBEHHBIX,
oOILIEeHAIMOHAIBHBIX MPOOIIEM;

* METANpPEeAMETHBIX:

— YMEHHE CaMOCTOSITEJIbHO OINpPEAENATh LEIU IEATEIbHOCTH W COCTaBIATH
IJIaHbl JIESITEIBHOCTH; CAMOCTOSITEIbHO OCYLIECTBISATh, KOHTPOJIMPOBATh U
KOPPEKTUPOBATh JEATEIBHOCTh; HCIIONb30BAaTh BCE BO3MOXKHBIE PECYpChl s
JOCTH)KEHHSI TIOCTABJICHHBIX LEJIEH W peanu3aldd IUIAHOB JIESITENIbHOCTH;
BBIOMPATH YCIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIIUSIX;

— YMEHHE TMPOJYKTUBHO OOMIATHCS M B3aUMOJICMCTBOBaTH B IIpoIlecce
COBMECTHOM  JEATEIbHOCTH, YYUTHIBAThb MO3WULHMH  JPYTUX  YYAaCTHHUKOB
nesTenbHOCTH, 3 (PEKTUBHO pa3peiiaTb KOH(PIUKTHI;

— BIAJCHUE HAaBBIKAMHU TO3HABATEIbHOM, Y4e€OHO-HCCIIEOBATEIBCKON M
MIPOCKTHOM JIESATEIHHOCTH, HABBIKAMU pa3pelieHusi MpoOJieM; CHOCOOHOCTh U
TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOUCKY METOAOB PELICHUS MPAKTUYECKHX 3a/aY,
MIPUMEHEHUIO PA3JIMYHBIX METOJOB TTO3HAHUS;

— TOTOBHOCTb M CHOCOOHOCTh K CAaMOCTOSITEIbHOM WH(OPMAIIMOHHO-
MTO3HABATEJIbHON JIEATEIbHOCTH, BKIIIOYAsl YMEHUE OPHUEHTHUPOBATHCS B Pa3IMYHBIX
HUCTOYHUKAX MWH(MOpMAlMK, KPUTUYECKH OILIEHUBATh U HUHTEPIPETUPOBATH
MH(}OpMaIKIO, MOIYYaeMYI0 U3 PA3IUYHbIX HCTOUYHUKOB;

— BJAJCHHE S3BIKOBBIMHU CpPEICTBAMM: YMEHHE $ICHO, JIOTUYHO M TOYHO
M3JIarath CBOIO TOUYKY 3PEHHUS], UCII0JIb30BATh a/ICKBATHBIE SI3bIKOBBIE CPEJICTBA;

— BIIQJICHUE HaBbIKAMU T[IO3HABATEIILHOW pPEQIIEKCUU KaK OCO3HAHUS
COBEpUIAEMBIX JECHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBAHUIi, TPaHUI] CBOETO 3HAHUS M HE3HAHMS, HOBBIX [MO3HABATEIbHBIX 3aJa4 U
CPEACTB JUIsl UX TOCTUKEHHUS;

—  UEJEyCTPEMJICHHOCTh B  TOMCKaX W  MPUHATHM  PEUICHUH,
CO00Pa3UTEIHHOCTh M MHTYHUIINSI, PA3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI;
CIIOCOOHOCTH BOCIIPUHUMATD KPACOTY U TAPMOHUIO MUDPA;

* IPEAMETHBIX:

— ¢(OopMHUPOBAHHOCTh MPEACTaBICHUM O MaTeMaTHKe KaK 4YacTU MHUPOBOM
KyJIbTYpbl W MECT€ MaTeMaTUKd B COBPEMEHHOW IMBWIIM3ALMM, CIIOCO0AaX
OTIMCaHUS SIBJICHUH peabHOI0 MUpPa HA MAaTEMAaTUUYECKOM SI3bIKE;

— c(OpMHUPOBAHHOCTh TMPEJCTABICHUN O MaTEeMaTUYECKUX TMOHATHUAX Kak
BOKHEHIIMX MaTEMaTUYECKUX MOJEISIX, MO3BOJIAIONIUMX OINKHCHIBAaTh U HU3Yy4aTb
pa3Hble MPOUECCHl M SBICHUS; MOHUMAHUE BO3MOKHOCTH AKCHOMATHYECKOTO
MIOCTPOCHUSI MATEMAaTUYECKUX TEOPUH;

— BJIaJICHUE METOJAaMU J0Ka3aTeJIbCTB U aJITOPUTMOB PEUICHUS, YMEHUE HUX
MIPUMEHSITh, TPOBOJIUTH 1I0KA3ATEJIbHBIE PACCYXKIEHUS B XOJI€ PEIICHUS 3a/ay;

— BJAQJICHUE CTaHJAPTHBIMU TPUEMaMM PEIICHHUS PALUOHAIBHBIX U

HppalrOHAIbHBIX, IMOKA3aTCIbHbIX, CTCIICHHBIX, TPUTOHOMETPHUYICCKHUX ypaBHeHI/Iﬁ
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U HEPABEHCTB, UX CUCTEM; UCIIOJB30BAHUE N'OTOBBIX KOMIIBIOTEPHBIX IIPOrpamM, B
TOM 4HUCIIE JUIs NIOMCKA IYTH PELICHHWs W WUIIOCTPALUU PELICHUs YPABHEHUU U
HEPaBEHCTB;

—  cOpMHpPOBAaHHOCTb  MpPEACTABICHUI 00  OCHOBHBIX  IOHATHUAX
MaTeMaTU4YEeCKOr0 aHallM3a U UX CBOMCTBAX, BIaJCHUE YMEHUEM XapaKTEepU30BaTh
noBeieHWe (PyHKUIMN, UCHOJIB30BAaHUE MOMYYEHHBIX 3HAHUW JUIS OIMUCAHUS U
aHaJIN3a PEAIbHBIX 3aBUCUMOCTEN;

— BIAJCHUE OCHOBHBIMH IMOHATHSAMU O IUIOCKMX M IPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX (PUrypax, MX OCHOBHBIX CBOMCTBaX; c(hOPMHPOBAHHOCTH YMEHUS
pacro3HaBaTh T€OMETpUYECKHEe (UTYpBl Ha YEepTEekKax, MOJACNAX U B peasbHOM
MHUpE; MPUMEHEHUE M3YyUYEHHBIX CBOWCTB T€OMETpUUYECKUX (uryp u Gopmyin s
pelLIeHns FeOMETPUYECKUX 3a71a4 U 3a]1a4 C IIPAKTUYECKUM COJEPIKAHUEM,

— c(OPMUPOBAHHOCTH MPEACTABICHUN O MpoLEeccax U SBICHUSIX, UMEIOLINX
BEPOSATHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSAX B PEaJIbHOM MHUpE,
OCHOBHBIX IOHATHUAX JJIEMEHTAPHOM TECOPUM BEPOATHOCTEW; YMEHUN HAXOIUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUICHHUS COOBITUH B MPOCTEHIINX MPAKTHUYECKUX
CUTYyalsAX U OCHOBHBIE XapAKTEPUCTUKU CIIyYalHbIX BEJINYUH;

— BJIAJICHUE HABBIKAMHU HCIIOJIb30BAHUS T'OTOBBIX KOMIIBIOTEPHBIX IPOrpaMMm
IIPU PEIICHUU 3a/1a4.

CryneHT, OCBOMBIIMN 00pa30BaTENIbHYIO MPOrpamMmy, JOJKEH o00J1aaaTh
CJIEIYIOLIIMMHU KOMITETEHIIUSIMU:
OK 1. IloHumaTh CYyIIHOCTh M COLMAIBHYI) 3HAYMMOCTh CBOEW Oymymiein
npodeccuu, NposIBIATh K HEW YCTOMUMBBIA HHTEPEC.
OK 2. Opranu3oBbIBaTh COOCTBEHHYIO JESTEIbHOCTb, BBIOMPATh TUIIOBbIE METOIbI
U crnocoObl  BBIOJHEHUS  Npo(ecCHOHANbHBIX  3aJady, OLEHUBaTh  MX
3 PEKTUBHOCTH U KQ4E€CTBO.
OK 3. AHanu3upoBaTh pabo4yt0 CUTYaIUIO, OCYIIECTBIISTh TEKYIIUA U UTOTOBBIN
KOHTPOJIb, OLIEHKY M KOPpPEKLHIO COOCTBEHHOM JESITENbHOCTH, HECTU
OTBETCTBEHHOCTb 3a PE3YJIbTaThl CBOEH padOTHI.
OK 4. OcymecTBasaTh mouck uHbopmaimi, HeoOxXoauMon s 3(h(PEeKTUBHOTO
BBITIOJIHEHUSI POGECCUOHANTBHBIX 3a/1a4.
OK 5. MHcnonws3oBarh HH(POPMALMOHHO-KOMMYHHMKAIIMOHHBIE TEXHOJOTUU B
poheCCUOHATIBHON JIEITEIIbHOCTH.
OK 6. Pabortats B komaHe, 3p(PeKTUBHO OOLIATHCS € KOJIETaMHU, PYKOBOJCTBOM.
OK 11. Hcnonws3zoBarh 3HaHUS TO (PUHAHCOBOW T'PAMOTHOCTH, IUIAHUPOBATh
MPEITPUHUMATEIIBCKYIO NeATeIbHOCTh B MpodeccuoHaibHOM  cepe B
denepanabHBIX TOCYNAapCTBEHHBIX 0Opa30BaTENbHBIX CTaHAApTax CpPEOHErO
npodeccruonanbHoro obpaszopanus (naiee — ®I'OC CIIO).

5. COIEPX KAHUE U CTPYKTYPA YUEBHOM JUCHUILJIAHBI

5.1. Conep:kanue y4eOHOUH TUCUMILTHHBI
BBenenue



MareMatrka B HayKe, TEXHUKE, IKOHOMHKE, MH(POPMAITMOHHBIX TEXHOJIOTUSIX
U TpakTU4yecKkod pestenbHocTu. llenmn W 3agaud u3ydyeHUs MaTeMaTUKH Mpu
ocBoenuu npodeccuii CIIO.

AJI'EBPA
Pa3BuTuHe NOHATHSA 0 YUCTE

[enbie m panuoHanbHbie yucina. JleiicTButenbHble yucna. [IpubnuxeHHbIe
BbIUMCIeHNs. KomIekcHble uncia.

Kopuu, crenenu u sorapupmsi

Kopuu u crenenu. KopHu HarypaiabHOM CTENEHW M3 YMCIA U UX CBOMCTBA.
CreneHn ¢ paluMOHAIBHBIMHM IIOKa3aTelsiIMM, HX cBoictBa. CTeneHn ¢
JNEUCTBUTEIBHBIMU TOKa3zarelssMu. CBONCTBA CTENEHH C JIEWCTBUTEIIBHBIM
II0KA3aTEeJIEM.

Jlorapudm. Jlorapudgm umciaa. OcHoBHOE JorapuMUUYECKOE TOMXKIAECCTBO.
JlecsiTuuHble U HaTypaibHble jJorapudmel. [IpaBuna nedictBuil ¢ norapudmamu.
Ilepexon Kk HOBOMY OCHOBAHHUIO.

IIpeoOpa3oBanue ajaredpamyeckux BbIpaskeHuii. [IpeoOpaszoBanue
pAlMOHAIBHBIX,  UPPALMOHAIBHBIX, CTCIICHHBIX,  IIOKA3aTEIbHBIX U
Jorapu(pMUUECKUX BBIPAKECHHI.

IIpakTnyeckue 3aHATUSA

Apudmernueckre AEHCTBUS HAJA YHCIAMH, HAXOXACHUE MPUOIMKEHHBIX
3HAYEHUA BEJIMYMH W  TOTPEIIHOCTeM  BbIYMCICHUA  (aOCOJMIOTHONM U
OTHOCUTEJIbHOM ), CPaBHEHNE YMCIIOBBIX BBIPAXKEHUH.

BrlunciieHne M CpaBHEHHE KOpHEW. BBINTONMHEHWE pacyeToB C paJuKalaMHu.
Pemienne wuppauuMoOHaIBHBIX ypaBHEHUU. HaxoxknaeHue 3HAYEHUN CTElEeHEU C
paloHaibHBIMU  mokazaTensiMu. CpaBHenue creneHeil. IIpeoOpaszoBanus
BBIPAXCHUHN, COJIEp)KAIIUX CTEIECHU. PeEleHne I0Ka3aTeIbHbIX YpaBHEHUM.
Pemenne mnpukiagaeix 3amgad.  Haxoknenwe 3HaueHud Jjorapudma 10
IIPOM3BOJIBHOMY OCHOBaHUIO. llepexox OT OXHOro OCHOBaHUA K JPYIOMY.
Boruncnenue u cpaBHeHue jorapudmos. JlorapupmMupoBanue U NOTEHIUPOBAHUE
BbIpakeHUi. [IpuOMMKeHHblE BBIYMCICHUS W pELIEHUS MPUKIAJHBIX 3ajad.
Peienue norapu(MuyecKkux ypaBHEHHM.

OCHOBbI TPUTOHOMETPUH
OcCHOBHbIE IOHATHS

Pannannas mepa yria. BpamarensHoe nBuxenne. CUHYC, KOCUHYC, TAHTE€HC
U KOTaHreHC 4yucia. OCHOBHBbIE TPUTOHOMETPUYECKHE TOXKAECTBA  DPOpMYJIbI
npuBeneHus. Popmyiibl cinoxeHus. Popmyibl yiBoeHUsT PopmyIibl TOJOBUHHOTO
yrina. [IpeoOpa3oBanHusi TPOCTEHIINX  TPUTOHOMETPUUYECKHX  BBIPAKCHUI.
[IpeoOpa3oBaHre CyMMbl TPUTOHOMETPHUUECKUX (PYHKIMIA B NPOU3BEACHUE U
NpOU3BEECHUsI B CyMMYy. BbIpakeHHEe TPUTOHOMETPUYECKHX (QyHKUUN dYepes
TaHTeHC T[IOJIOBUHHOTO apryMeHTa. [pHUTOHOMETPUYECKHE YpPAaBHEHUA W
HepaBeHCcTBa IIpocrenimme TpuroHoMmerpuueckue ypasHeHus. [Ipocrenmme
TPUTOHOMETpHUUECKHE HepaBeHCTBA. OOpaTHbIE TPUTOHOMETPUYECKUE (YHKITHH.

ApKCHHYC, apKKOCHUHYC, apKTaHT €HC.
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IIpakTH4eckue 3aHATHS

PanuanHbIil MeTO U3MEpPEHHUS YIJIOB BpallleHUs U CBSI3b C FPALyCHON MEPOH.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (POPMYJIbI CIOKEHUS, YIABOCHUS,
npeo0pa3oBaHUE CYMMbl TPUTOHOMETPUUECKMX (GYHKUMNA B MPOU3BEICHUE,
npeoOpa3oBaHuE TNPOU3BEACHUS TPUTOHOMETPUYECKUX (PYHKIUNA B CyMMY.
[Ipocreiilive TPUTOHOMETPUYECKWE YpaBHEHHs U HepaBeHCTBa. (OOpaTHbIe
TPUTOHOMETpHUECKHUE (QPYHKIIUU: apKCHUHYC, ApKKOCUHYC, apKTaHT€HC.

®YHKIUU, NX CBOMCTBA U I'PA®UKHA

@®yukuun. OOnacTy ONpeNeNIeHus ¢ MHOXKECTBO 3HA4YCHHH; Tpaduk
GbyHKIIUM, TOCTPOCHHUE rPaPUKOB (PYHKIIHH, 3aJaHHBIX PAa3IMYHBIMU CIIOCOOAMHU.

CaoiicTBa GyHKIUM. MOHOTOHHOCT®, YETHOCTb, HEYETHOCTD,
OTPaHUYEHHOCTh, MEPUOAUYHOCTb. IlIpomMexyTKkH BoO3pacTaHUs U YyObIBaHUS,
HauOoJblllee W HAaUMEHbLIEE 3HAYEHUs, TOYKU HIKcTpeMmyma. ['paduueckas
uHTepripetauus. Ilpumepbl (QyHKIMOHANBHBIX 3aBUCHMOCTEH B  pealIbHBIX
npoueccax U siBIeHUAX. Apudmernueckue onepaunu Haj QyHKuusMU. CrokHas
¢bynkuus (kommosuius). [loHaTre o HempepbrIBHOCTH (PYHKITUH.

OopaTnble pynknmu. O6sacTh onpezeneHus U 001acTb 3HaUEHU 00paTHOM
¢bynkuuu. ['paduk oObpaTHON PyHKIUU.
CreneHHble, TOKa3aTelbHbIE, JIOTapU(PMUUYECKUE U  TPUTOHOMETPUUECKHUE
¢ynkuun. OOpaTHble TpuronoMerpuueckue GpyHkunu. OnpeneneHus GyHKIHMA, UX
coiictBa u rpaduku. IIpeoOpazoBanus rpadukos. [lapamiensHblil nepeHoc,
CUMMETPHUSI OTHOCUTENIBHO OCEl KOOpAMHAT U CUMMETPHSI OTHOCUTENIBHO Haudasa
KOOpPJIMHAT, CUMMETPUSI OTHOCHUTEIBHO MPSIMOW Yy = X, pACTSIKEHUE U CKATUE
BJIOJIb OCEM KOOPAWHAT.

IIpakTHUyeckue 3aHATHSH

[Ipumepsl 3aBUCUMOCTEN MEXAY NEPEMEHHBIMU B PEAJIBHBIX MPOLECCaX M3
CMEeXHbIX quctumuinH. Onpenenenue ¢yHkuuil. [loctpoenue u uteHue rpadukos
¢bynkumii. HWccnenoBanue ¢ynkumuu. CBOWCTBa JUHEHHOW, KBaJIpaTHYHOM,
KYCOYHO-JTMHEHHOM W  ApoOHO-muHEHHON  QyHkiui. HenpepbiBHBIE U
nepuoanueckue ¢yHkuuu. CoiicTBa U rpaduku CUHYCa, KOCHMHYCa, TaHI'€HCA U
kotanreHca. O6parubie QyHKIMHM U UX rpaduku. OOpaTHbBIE TPUTOHOMETPUUECKUE
¢bynkuun. IlpeoOpazoBanusi rpaduka ¢GyHKuMH. ['apMOHHMUYECKHE KoJeOaHUs.
[Ipuknagusie 3amauun. [lokazarenbHble, Jorapu@mMuiecKkue, TPUTOHOMETPUUYECKUE
YpaBHEHUS U HEPABEHCTBA.

HAYAJIA MATEMATHYECKOI'O AHAJIU3A

IHocnenoBaresbHocTH. CriocoObl  3amaHMsl W CBOMCTBA  YHMCIIOBBIX
MOCJIE0BATEILHOCTEH. [lonsitue 0 npenene MOCJIEI0BATEIHHOCTH.
CymecTBoBaHUE TIpelieia MOHOTOHHOM OrpaHWYeHHOM MOCIIE0BATEIbHOCTH.
CymmupoBaHue nocienoBaTenbHocTe. beckoHeuHo yObIBaroias reomeTpudeckas
IIpOrpeccus U ee CyMMa.

IIpousBoanas. IlonsTe 0 Mpou3BOAHON (YHKIMH, €€ T€OMETPUUECKHI U
buznueckuii cMbIca. YpaBHEHHE KacaTenbHOU K rpaduky ¢pynkuuu. [IponszBoanbie

CYMMBI, Pa3HOCTH, IMPOU3BCACHH, YaCTHBIC. HpOI/ISBOI[HI)IC OCHOBHBIX
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arieMeHTapHbIX QYyHKIUH. [IpuMeHeHne Tporu3BOIHON K MCCIIEOBAaHUIO (QYHKIUN
U noctpoeHuto rpaduxoB. [IpousBojHbie 00paTHOW (YHKIMH U KOMIIO3HUIIMH
¢bynkuuu. [IpruMepsl nCnonb30BaHKs MTPOU3BOIHOM JIJISl HAXOXKIEHUS HAWTYUIIIEeTO
pelieHns B MPUKIAAHBIX 3aadax. Bropas mpous3BoAHAs, €€ T€OMETPUUECKUN U
¢busnueckuit cMmbica. Haxoxxaenue ckopocTH Juisl mpoiiecca, 3aJaHHOTO (opMyion
U TpaduKoOM.

IlepBooOpa3nasi u uHTerpaJ. [IpumeHenre onpenereHHOro UHTErpayia A
HAXOXJCHUS IUIOIAAM KpuBOJMHENMHOW Tpaneuuu. @Dopmyna Herotona—
JleitOnuna. [Ipumeps! npuMeHeHUs! HHTErpajia B PU3UKE U TEOMETPUU.

IIpakTHUyeckue 3aHATHS

YucnioBas MMocCienoBaTeIbHOCTh, CITOCOOBI €€ 3a/JlaHusl, BHIYMCIICHHS YJICHOB
nocienoBareabHocT. l[lpenen mocnenoBaTenbHOCTU. beckoHedHO yOBIBaromas
reoMerpuueckas nporpeccus. IIponsBoaHas: MEXaHUYECKUH U T€OMETPUUYECKUU
CMBICJI TIPOU3BOJHOW. YpaBHEHHE KacaTelbHOW B oOmeM Buje. l[lpaBuna u
dhopmyiel quddepeHiupoBanus, TabINUIA TPOU3BOIHBIX JIEMEHTAPHBIX (DYHKITUH.
UccnenoBanue GyHKIMU C MTOMOIIBIO TPOU3BOAHON. HaxokaeHue HaubobIIIero,
HAaMMEHBIIIETO 3HAYCHHUS W OKCTPEMaJbHBIX 3HauYeHW (QyHKiuu. WHTerpan u
nepBooOpazHas. Teopema Herotona—JleliOnuma. IlpuMeHeHue wuHTErpaiza K
BBIYUCIICHUIO (PU3UYECKUX BEJIMYHMH U TUIOMIAJIEH.

YPABHEHUS N HEPABEHCTBA

YpaBHeHuss U cuCTeMbl ypaBHeHMi. PanmonanbHble, MppalMOHAIBHBIE,
MOKAa3aTEIbHbIE U TPUTOHOMETPUUECKUE YPABHEHUS U CUCTEMBI. PABHOCUIILHOCTD
ypaBHEHUH, HEpABEHCTB, cucTeM. OCHOBHBIE MPUEMBI UX PEIICHUS (pa3ioKEeHUE
Ha MHOXUTEJIM, BBEJEHHUE HOBBIX HEU3BECTHBIX, MOJCTaHOBKA, rpaduueckuii
METOI).

HepaBencrBa. PanuvonHanpHble, UWppalMOHAIbHBIC, IIOKA3aTE€JbHbIE U
TPUTOHOMETPUYECKHUE HEpaBEeHCTBA. OCHOBHBIE TPUEMBI UX PEILICHHUS.

Hcnoab3oBanue CcBOMCTB M rpa@ukoB (GYHKUMHA @PU PelICHUU
yYPaBHEeHUIl U HepaBeHCTB. MeTo1 nHTepBaNioB. M300pakeHne Ha KOOPAMHATHON
IJIOCKOCTM MHOXECTBAa PEUICHUWH yPaBHEHUW MW HEPABEHCTB C  JABYMs
[IEPEMEHHBIMU U UX CHUCTEM.

Ipuxkaagusie 3amxauyu. I[IpuMeHeHne MaTEeMaTHYECKUX METOJOB IS
pelIeHust COACPKATENbHBIX 3ajlady U3 Pa3IMYHBIX O0JacTed HayKh M TMPAKTUKH.
HNuTepnperanus pe3ysibraTa, y4eT PeajbHbIX OTPAHUYCHUI.

IIpakTnyeckune 3aHATHS

Kopuu  ypaBuenwmii. PaBHocuiabHOCT,  ypaBHeHui. IIpeoOpazoBanue
YpaBHEHUM.

OcHoOBHBIE TPUEMBI PEIICHUS YpaBHEHUH. PellieHre cucTeM ypaBHEHUM.

Hcnonp3oBanne CBOMCTB U TpadukoB (DYHKIMI JUIsl pENICHHsS] YpaBHEHUN U
HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUSA BEPOSITHOCTEN
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jieMeHTbl KOMOMHATOPUKHU. OCHOBHBIE MOHATHSI KOMOMHATOPUKU. 3a/1auu
Ha IOJICYET YMCJIA pa3MEILECHHN, IEpEeCTaHOBOK, coueTaHui. PemeHue 3amad Ha
nepebop BapuanHToB. Popmyna O6unoma HproroHa. CBolicTBa OMHOMMHAJIBHBIX
ko3punuentoB. TpeyronbHuk Ilackans. OneMEHTbl TEOpUU BEPOSTHOCTEM.
CoObITHE, BEPOSATHOCTH COOBITUS, CIOXKEHHE M YMHOXKEHHE BEPOSTHOCTEH.
[ToHsiTHE O HE3aBUCUMOCTH COOBITHI. JIMCKpEeTHAs Ciy4yaliHas BEJIMYMHA, 3aKOH €€
pacnpenenenus. YUucmoBble XapaKTEPUCTUKU JUCKPETHOM CIyYaHOW BEJIMYUHBI.
[TonsiTre 0 3aKk0OHE OOJBIINX YHCEI.

JJIeMeHTbl MaTeMaTH4eCcKOW cTaTHCTHKH. IIpencraBineHue AaHHBIX
(TabnuiIbl, AUAarpaMMBbl, Tpa@uKu), TeHEepaIbHasi COBOKYITHOCTb, BHIOOPKA, CpeIHEE
apudmernyeckoe, meauana. [lonstue o 3amayax MaTeMaTHUYECKOH CTATHCTUKU.
Pemenne mpakTH4eckux 3aad ¢ IPUMEHEHHEM BEPOSTHOCTHBIX METOJIOB.

IIpakTHYyeckue 3aHATHS

Hctopust pa3Butuss KOMOMHATOPUKU, TEOPUU BEPOSITHOCTEN M CTATHUCTUKH U
UX pOJIb B Pa3IMUHBIX cQepax YeJOBEUECKOH ku3HedesTenbHocTH. [IpaBuia
KOMOMHaTOpukH. PemeHne xkoMOMHATOpHBIX 3afad. PasmeleHusi, codetaHus u
nepectaHoBky. bunom Herotona m tpeyronsHuk Ilackand. Ilpuknanseie 3agadn.
Kitaccnueckoe omnpeneneHue BEPOSTHOCTH, CBOWCTBA BEPOSTHOCTEH, Teopema O
CyMME BEpOATHOCTEW. Brpruncinenne BeposTHOcTed. lIpukimamHele 3amaqn.
IIpencraBienne uncinoBbIX AaHHbIX. [IpuknagHbie 3aqaun.

I'EOMETPUSA
IIpsiMble ¥ IVIOCKOCTH B IPOCTPAHCTBE.

B3anmHoe pacnosiokeHne IByX NpsMBIX B IpocTpaHcTse. [lapamnenbHOCTh
NpsIMOM M TUIOCKOCTH. [lapaminenbHOCTh IWIOCKOCTEU. [lepneHauKyIsspHOCTD
NpAMON M IUIOCKOCTHU. llepneHauKyisip U HakjIOHHAas. YTOJ MEXAY NPSIMOU U
IJIOCKOCTBIO. JIByrpaHHbIi yroi. Yron MEXIY IJIOCKOCTSIMM.
[lepneHAMKYISIPHOCTh JIBYX IUIOCKOCTEW. ['eomeTpuueckue mpeoOpa3zoBaHuUs
IIPOCTPAHCTBA: MAPAJUICIBHBIA IEPEHOC, CUMMETPUSA OTHOCHUTEIIBHO IUIOCKOCTH.
[TapayutenbHOE  mpoexktupoBaHue.  [lnomaaes  OpTOrOHaNIBbHOM  MPOEKLIMH.
N300pakenre mpocTpaHCTBEeHHBIX (uryp. Muororpannuku Beprmnbsl, peopa,
rpaHd  MHororpaHHuka. PasBeprka. MHororpansusie  yriabl.  Belnykibie
MHororpanHuku. Teopema Oinepa. Ilpusma. Ilpsmas w HakiOHHas mnpuU3Ma.
[TpaBwibHas npusma. [lapamnenenunes. Kyo.

IIupamupa. IlpaBunbHas nupamupa. YcedeHHas  nupamuzga. Terpasap.
Cummetpuu B KyOe, B nmapajenenunene, B npusme u nupamuae. Ceuenus Kyoa,
npu3Mbl W nupamuabl. lIpeacraBneHne O NpaBUIIBHBIX MHOTOTPAHHUKAX
(Tetpanzpe, KyOe, OKTarape, T0AeKadIpe U UKOCAIPe).

Tes1a ¥ MOBEPXHOCTH BpalLCHUA

Hunuaap u KoHyc. YceueHHBIM KOoHyc. OCHOBaHHE, BBICOTa, OOKOBas
MOBEPXHOCTh, OOpasytomias, pa3Beprka. OceBble CEUEHUST U  CEUCHUS,
napajuiensHbeie ocHoBanuio. [llap u cdepa, ux ceuenus. KacarenbHas miockocTs K
chepe.

N3mepenust B reoMmeTpuu
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O6bem u ero usmepenue. UHrerpasnbHas ¢opmyna oObema. DopMyiibl
o0beMa Ky0a, MpsSIMOYTOJILHOTO Mapaljiesienune1a, Npu3Mbl, TUIuHApa. DopmyIsl
oO0beMa mupamuabl U KoHyca. DopMysbl IUIOMIAAM MMOBEPXHOCTEW HWIMHApPA U
konyca. ®opmyibl 06beMa miapa u miomaau cdepsl. [logodue ten. OTHOMIEHUS
TUIoLIaAeH MoBEpXHOCTENW U 00BEMOB MOJAOOHBIX TE.

Koopaunarsl 1 BeKTOPBI

[IpsamoyrosibHas (IekapToBa) cUCTeMa KOOPAUHAT B mpocTpaHcTBe. Dopmya
PACCTOSIHUS MEXTY ABYMs TOUKaMH. Y paBHEHHUSI CPepbl, TUIOCKOCTH U TPSIMOM.

Bekropel. Monynbs BekTopa. PaBeHcTBO BekTOpoB. C0KE€HHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. Pa3iiokeHue BEKTOpa IO HANpPaBICHUSIM. YTOJ
MEXIy IByMs Bekrtopamu. [Ipoeknus BekTopa Ha ocb. KoopamHatsl BekTOpa.
CkansipHOE MPOU3BEAEHUE BEKTOPOB. Mcronp30BaHne KOOPAUHAT U BEKTOPOB MPHU
PELICHUM MATEMATUYECKUX U IIPUKIIAJHBIX 3a/1a4.

IIpakTHUyeckue 3aHATHS

[Ipu3Haku B3aUMHOIO PACIIOJIOXKEHUSI NPSAMBIX. YTOJ MEXAY HPSIMBIMHU.
B3auMHOe pacnionokeHue npsiMbIX U INIOCKOCTEN. 1leprieHaAuKyIsip U HaKJIOHHAas K
IUIOCKOCTU. YTOJ MEXIy IMpPsIMOM M IUIOCKOCThIO. TeopeMbl O B3aUMHOM
pPacIoJIOKEHUU IIPSAMOM M IUIOCKOCTH. Teopema O Tpex MNEPHEHIUKYIApax.
[Ipu3Hakn © CBOWCTBA MapauICNbHBIX MW MEPNEHAUKYISIPHBIX TIOCKOCTEM.
Paccrosane oT TOYKM 1O TJIOCKOCTH, OT MPSAMOM JI0 TIJIOCKOCTH, PaCCTOSTHUE
MEXAY  IUIOCKOCTSIMH, MEXIYy  CKPEUIMBAIOIIUMUCS  MPSIMBIMH,  MEXKIY
MPOU3BOJIbHBIMU (UTypaMu B mpocTpaHcTBe. [lapamienbHoe MpOeKTUPOBaHUE U
ero cporcrTaa. Teopema 0 MIOWIAAA OPTOTOHAIBHOW NMPOECKUWHA MHOTOYTOJBHHKA.
B3anmHoe pacnosioxkeHue MPOCTPAHCTBEHHBIX (uryp. PasznuuHble BB
MHOTOTpaHHUKOB. WX wu300pakenus. CeueHus, pa3BepTKH MHOTOTPAaHHUKOB.
[Tnomaas moBepxHocTH. Buael cummerpuil B mnpocTpaHcTBe. CUMMETpuUs Tell
BpallleHUs! U MHOTOTPAHHUKOB. Bhiuncnenue momaaeii u o0bemMoB. BekTopsi.
euctBus ¢ BekTopaMu. JlekapToBa cHCTeMa KOOPAWHAT B IIPOCTPAHCTRE.
VYpaBHeHUE OKpPYKHOCTH, C(Qepbl, IUIOCKOCTH. PaccrosiHue MexIy TOYKaMHU.
JlelicTBUSL C BEKTOpamu, 3aJaHHbIMH KoopAuHaTaMu. CKaJsipHOE MPOU3BEICHUE
BEKTOPOB. BEKTOpHOE ypaBHEHUE MPSIMOU U INIOCKOCTH. VCroib30BaHNE BEKTOPOB
MIPU JI0KA3aTEIbCTBE TEOPEM CTEPEOMETPHUH.

Jnsi BHEAyIUTOPHBIX 3aHSITUW CTYJEHTAM HapsAy C pPEHICHUEM 3a7ad u
BBITNOJIHEHUS MPAKTUYECKUX 3aaHul MO>KHO MPETIOKUTD TEMBI
HCCIIeIOBATENbCKUX U peepaTUBHBIX PabOT, B KOTOPHIX BMECTO CEPUH OTACIBHBIX
MEJIKMX 3a7a4 W YIpaXHEHUM MpeJjiararoTcs CHOKETHbIE 3aJlaHus, TpeOyrolue
JUTUTEILHON paboThl B paMKax OJHOM MaTeMaTHYECKOM CHUTyalluu. IJTH TEMbI
MOTYT OBITh KaK WHIWBHAYAJIbHBIMH 3aJaHUSIMU, TaK W TPYNIOBBIMHU IS
COBMECTHOT'O BBITIOJIHEHUS UCCIIEOBAHHUS.

5.2. Tembl pedpepaToB (10KJIAI0B), HCCIEA0BATENbCKUX MPOEKTOB

1. HempepbiBHBIE APOOH.
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. HpI/IMeHeHI/Ie CJIOKHBIX ITPOICHTOB B SOKOHOMHUYCCKHUX PACUCTAX.

. [TapanyenbHOE TPOEKTUPOBAHHUE.

. Cp@I[HHe SHAYCHUA U UX IIPUMCHCHUC B CTATUCTHUKC.

2
3
4
5. BektopHoe 3a/1aHue NpsIMBIX U INIOCKOCTEN B TPOCTPAHCTBE.
6. Cro>keHre rapMOHHYECKUX KOJIeOaHUH.

7. I'paduueckoe pelieHre ypaBHEHUN U HEPABEHCTB.

8. [IpaBuIIbHBIE U TONYTIPABWIBHBIE MHOTOTPAHHUKH.

9. Konnueckue ce4eHus: U UX IPUMEHEHUE B TEXHUKE.

10. Ionsitne nuddepeHimana u ero NPUIOKEHU.

11. Cxembl MOBTOPHBIX UCIIBITAHUN bepHYyIIN.

12. UccnenoBanne ypaBHEHU U HEPABEHCTB C MAPAMETPOM.
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5.3 CTpyKTypa y4eOHoil AN CHUILTUHbI

5.3.1. O6beM y4eOHOI JMCUMILVIMHBI M BUABI Y4e0HOiIl padoThl

Buna yueOHoii padoThl O06bem yacoB
MakcumanbHas y4deOHasi Harpy3ka (Bcero) 427
Oos3aTesibHAsI Ay IUTOPHAS YueOHasi Harpy3Ka (Bcero) 285
B TOM YHCJIE:
NPaKTUYECKHE PAOOTHI 163
KOHTPOJIbHBIE pabOTHI 6

KypcoBas paboTa (IpoeKT) (He MpeaycMOTPEHO)

CamocrosiTesibHasi padoTa cTy/ieHTa (BCero) 142

B TOM YHCIJIC:

HccnenoBatenbckas paboTa 7
PaboTa ¢ MHPOPMAITMOHHBIMU HCTOUHUKAMHU 41
PedeparuBnast pabora 4
Pacuerno-rpaduueckas padora 21
TBopueckue 3a1aHus 34
[TonroroBka mpe3eHTallMOHHBIX MaTepUaioB 23
CocraBnenue TabIuI] 9
Coznanue mMojeneit IpoCTpaHCTBEHHBIX GUTYP 4
ATTecTanus no AMCHUILINHE IK3aMeH
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6. TEMATUYECKHUM IIJIAH YUYEBHON JUCHUILIUHBI OYIn.04. <MATEMATHUKA» IO IPO®ECCUUH:

15.01.05. «Capuuk (py4yHOUM ¥ YaCTUYHO MEXaHU3UPOBAHHON CBAPKU (HAILJIABKH )»

KosinuecTBO ayIUTOPHBIX YaCOB

Makc. yue0.
CamocrosiTes TMpakriueckue
HaumeHoBaHHe pa31e/ioB H TeM Harpysxa bHAs padora Teopernu | (cemunapckue) | Kypcooe
CTyacHTa cTyacHTa Bcero ecKoe u NMPOEKTUPO
(aac) (1ac) o0yueHue | 1abopaTopHbIe BaHUe
3aHATHSA
Tema 1. Beenenue 3 1 2 2
Tewma 2. Pa3BuTue noHATHS O YUCIIE 22 8 16 7 9
Tema 3. KopHu, cTeneHu u gorapu@msl 48 16 32 15 17
Tema 4. [IpsiMble 1 IIIOCKOCTH B IIPOCTPAHCTBE 39 13 26 13 13
Tema 5. KomOunaropuka 27 9 18 10 8
Tema 6. KoopauHaTbl ¥ BEKTOPHI 37 13 26 15 11
Tema 7. OCHOBBI TPUTOHOMETPUHU 52 18 36 18 18
Tewma 8. @ynk1UU U rpaduKu 33 11 22 12 10
Tema 9. MHOTOrpaHHUKH U KPYTJIbIE TEla 40 14 28 15 13
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[Tponomkenue TabIUIIbI

KosinuecTBO ayIUTOPHBIX YaCOB

Makc. yue0.
CamocrosiTes IpakTudeckue
HaumeHoBaHHe pa31e/ioB H TeM Harpysica buast pabora Teoperny | (cemunapckue) | Kypcooe
Cryaenta Crynedta Bcero ecKoe u MPOEKTHUPO
(aac) (1ac) o0yueHue | 1abopaTopHbIe BaHHe
3aHATHSA

Tema 10. Hayasia MaTemMaTnueckoro aHajinsa 42 14 28 6 22
Tema 11. MnTErpai u ero npuMeHeHue 27 9 18 4 14
Tema 12. DneMeHTbI TEOpUU BEPOATHOCTEN U 21 7 14 6 8
MaTEeMaTHYECKON CTaTUCTUKU
Tema 13. YpaBHeHUs U HEpaBEHCTBA 36 12 24 4 20
Bcero mo qpucuumiinHe 427 142 285 122 163

ATTecTanus 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

BBenenue O3HaKOMJICHHE C POJIBLIO MAaTEMAaTHUKH B HAaYKe,
TEXHUKE, OSKOHOMHUKE, HWH(POPMAIMOHHBIX
TEXHOJIOTUSX U IPAKTHYECKOH IeATeIHbHOCTH.
O3HakoMJIeHHE C [eISIMH M 3aJadyaMu
WU3YYCHHS ~ MaTeMaTUKd TPH  OCBOCHUU
npodeccuit CI10

AJI'EBPA

Beimonnenue apupmeTnyeckux NeHCTBUN Hax
4uCJIaMHU, CO4YeTas YCTHbIE M IHCbMEHHBIE

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

(a0CONMIOTHON M OTHOCUTEIBHOW); CpaBHEHHUE
YHCIIOBBIX BBIPAKCHUU.

Haxoxnenne ommOOK B MpeoOpa3oBaHHSIX H
BBIYHCIICHHUSIX (OTHOCHUTCS KO BCEM IYHKTaM

pOTrpaMMbl)
O3HakOMJIEHME C TMOHSATHEM KOpHS n-i
CTETIeHH, CBOWCTBAMM  paJMKaJIOB u

IIpaBUJIaMU CPABHEHUS KOPHEH.

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

KOpPHS.

KopHu, crenenu, jorapugmsol [IpeoOpa3oBaHue YHUCIOBBIX U OYKBEHHBIX
BBIPAKECHH, coZiepKaIux paluKasl.
Beimonnenne  pacyeroB 1o  Qopmynam,
cofieprKaIM paIKaIH, OCYIIECTBIISIS
HE00X0/IUMBbIe MOJICTAHOBKHU u
peoOpa3oBaHuUs.

OmnpeneneHre paBHOCUIBHOCTH BBIPAXKEHUN C
pagukamamu.  PemieHne — mpparuoHaIbHBIX
YPaBHEHUM.

O3HakoMJICHUE C TIOHSTHEM CTENEHH C
JIEMCTBUTENbHBIM MTOKA3aTEIIEM.

Haxoxnenue 3HauYeHWN CTENEHU, HUCIOIb3Ys
pU HEOOXOIUMOCTH

WHCTPYMEHTAJIbHBIC CPEJICTBA. 3allMCHIBAHUE
KOpHS N-i CTENeHU B BHJE CTENEHU C
IpOOHBIM  TIOKa3zaTteleM W HaoOOpOoT.
DopMyIpoBaHUe CBOMCTB CTEIICHEN.
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Breiuncienne creneHed ¢ palMOHAIBHBIM
IMoKa3aTelieM, BBIIIOJIHCHUE MPUKUIKH
3HAYEHUS CTENIEHU, CPABHEHUE CTEICHEH.
[IpeoOpa3oBaHre YHUCIOBBIX U OYKBEHHBIX
BBIPAXKEHU, COAEPKAIIUX CTEIIEHU, TPUMEHSIS
CBOICTBA. Pemenne MMOKa3aTeJIbHBIX
ypaBHeHUH. O3HAKOMJIEHUE C TPUMEHEHUEM
KOpHEH UM CTENEHEW IIpU  BBIYUCICHUHU
CpeIHUX, JEJICHUU OTpe3Ka B  «30J0TOM
ceyeHuW». PelieHue NpUKIAIHBIX 3a/ady Ha
CJI0’KHBIEC MPOLICHTHI

IIpeoGpa3oBanue ajnredpanyecknx
BbIPAKeHU I

BreimmonHenue 1npeoOpa3oBaHM  BBIPAXKEHUI,
npuMeHeHue  (GopMysa,  CBS3aHHBIX  CO
CBOIiCTBaMM  CTE€NEHEW U JIOrapu(MoB.
Onpenenenue 00aacTu JOMYCTUMBIX 3HAUECHUI
JorapupMHUUECKOro  BhIpakeHUs. Pernenue
JorapupMHUECKUX ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC TOHATHSA

W3ydyeHne paguaHHOIO MeETOJa HM3MEPEHMUs
YIJIOB BpAIlEHH M HUX CBA3M C IPaJyCHOU
Mmepoil. M300pakeHue yrioB BpalleHUs Ha
OKPY’KHOCTH, COOTHECEHHE BEJIMYUHBI yria ¢
ero  pacnojoxxeHueMmM.  DPopMyaupoBaHHE
ONpeeNIeHUN TPUTOHOMETPUUYECKUX (YHKIIHM
JUIi  yIJI0B IOBOPOTa U OCTPBIX  YIJIOB
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U OOBSICHEHHE
UX B3aMMOCBSI3H.

OcHOBHBIC TPHTOHOMETPHYECKHE
TOKAECTBA

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

IIpeoOpa3oBanusi npocTelIMX
TPUTOHOMETPHYECKNX BbIPAKEHU I

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

IIPOM3BEJICHNE W TPOMU3BEJICHHUS B CyMMY H
IIPUMEHEHHUE TIPU BBIYKMCICEHHM 3HAYCHUS
TPUTOHOMETPUYECKOTO BBIPAKECHUS u
YIIPOLIEHUS €ro.

O3HakoOMJIECHME CO CBOMCTBAMH CHUMMETpPUU
TOYEK HAa CAVWHUYHOM  OKPY)KHOCTH U
IpUMEHEHHe UX i BbiBoja  (GopMmyl
IIPUBEJCHUS

IIpocreiie TpUroHOMeTpUYECKHE
YPaBHEHHUA U HEPABEHCTBA

Pemenne o bopmynam u
TPUTOHOMETPUUYECKOMY KPYTYy HPOCTEHIINX
TPUTOHOMETPHUECKUX ypaBHEHUH.

[Ipumenenne OOMIMX METONOB  pEIICHUS
ypaBHEHUW (NMpUBEIEHHUE K JIMHCHHOMY,
KBaJpaTHOMY,  METOJ  pa3JIOKEHUsT  Ha
MHOJKUTEIHM, 3aMEHbl TEPEeMEHHOW) TpH
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pElIeHUH TPUTOHOMETPUUYECKUX YpaBHEHUH.

YMeHue oTMmMedarb Ha Kpyre peueHHs
MPOCTEHIINX TPUTOHOMETPHUUECKUX
HEPABEHCTB
O3HakoMJIeHHME C  TIOHATHEM  OOpaTHBIX
TPUTOHOMETPUYCCKUX (PYHKIIHIA.

APKCHHYC, apDKKOCHHYC, ApKTaHTeHC Yyucaa | M3ydenue onpeneaeHun apKCcHHYca,
apKKOCHHYcCa, apKTaHreHca qucia,
dbopMynupoBaHue UX, H300pakeHHME Ha

CAVHUYHONU OKPYKHOCTH, INPUMEHEHHUE IIpU
pELICHNN ypaBHEHUI

®YHKINU, UX CBOMCTBA U TPA®UKH

Oyukuuu. [lousitue 0 HenMpepLIBHOCTH
GyHkumMu

O3HakOMJIEHHE C TIOHATHEM HepeMeHHOﬁ,

npuMepamMu 3aBUCUMOCTEN MEXIY
nepeMeHHbIMU. O3HAaKOMJIEHHE 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
(GYHKIMOHATIBHBIX 3aBUCUMOCTEH B peabHBIX

mpomeccax 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, PEILICHHE 3a/1a4 HA DKCTPEMYM.

OOpaTtHble pyHKIIUM

Beimonnenne  mpeoOpas3oBanuii  rpaduka
byHKIMHA
W3yuenne moHATHS OOpaTHOW  (yHKIHMH,

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
3HAYECHUIO apryMeHTa. Onpenenenne
MOJIOKEHUST TOYKM Ha Tpaduke TO ee

KoopanHaTaM © Haobopot. Mcmonb3oBaHue
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CrenenHble, NoKa3aTejibHbIe,
Jorapumuyeckue 1 TPUrOHOMeTPHYeCKHe
¢pynknun. O0paTHble TPUTOHOMETPUYECKHE

byHkumnu

CBOMCTB (YHKIIUHA MJII CPAaBHEHHS 3HAYCHHMA
crenieHeii u  jorapudmos.  [loctpoenue
rpadUKOB CTENEHHBIX U JIOrapupMUYECKUX
¢bynkuuid.  PemieHue — moka3zaTeNbHBIX |
jJorapu(MUUECKUX ypaBHEHUH W HEPaBEHCTB
110 U3BECTHBIM airopuTMaM. O3HAKOMIIEHHE C
MOHSATUEM  HENPEPBIBHOW  MEPUOAMYECKOU
¢byHkunu, GopMyIupoBaHUE CBOMCTB CUHYCA U
KOCHHYCa, TOCTPOEHUE UX IparKOB.
O3HakOMJIEHME C IOHSITHEM TapMOHUYECKHX
KojeOaHui U MpuMepaMd TapMOHUYECKUX
KoJIeOaHWH ISl  ONMMCAaHHWsS TPOIECCOB B
(bu3uKe U Apyrux 00JIacTIX 3HAHHUS.
O3HakOMJIEHME C MOHSTHEM  pa3pbIBHOU
nepuoandeckor (yHkuuu, GopMmynupoBaHHE
CBOMCTB TaHI'€HCAa M KOTAHI'€HCA, IIOCTPOCHHE
UX TpaduKoB.

[Ipumenenue CBOWCTB byHKIII TS
CPaBHEHMsI 3HAYEHUM TPUTOHOMETPUUYECKUX
GyHKIMI, pelieHuss TPUTOHOMETPUUYECKHUX
ypaBHeHwmid. [loctpoenne rpadukoB oOpaTHBIX
TPUTOHOMETPUUECKUX byHKIUI u
ompejelieHue 1o rpaukaM HMX CBOICTB.
Brimonnenue npeoOpa3oBanusi rpagukoB

HAYAJIA MATEMATHYECKOTI'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€OMETPHUIECKOMN MPOTPEeCCUn

IIpousBoaHas U ee IpUMEHEHUE

O3HakOMJICHHE C TIOHSTHEM MPOU3BOIHOM.
Nzyuenune " dhopmynupoBaHue ee
MEXaHHYECKOTO 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

nuddeperupoBanns GyHKIIUNA, COCTABICHHS
ypaBHeHUs KacareinbHOHU. M3ydeHue TeopeM o
CBSI3W CBOWCTB (DYHKIIMM W TPOW3BOHOM,
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dopmynupoBka ux. IIpoBeneHune ¢ MOMOILBIO
IIPOU3BOTHOM MCCJIEJIOBAHMUS ¢byHKuuy,
3alaHHONW  (OPMYJIOH. YCTAaHOBJICHHE CBS3H
CBOWCTB (DYHKIIMM W TPOU3BOJHOW IO UX
rpadukam.

IIpuMeHeHHe TPOU3BOAHOW I  PELICHHUS
3aJjad  Ha  HaxoXJeHue  HauOOJIbIIEro,
HAaUMEHBIIETO 3HAUYEHUS U Ha HAXOXKICHUE
JKCTpEMyMa

IlepBooOpa3nas
U MHTerpaJ

O3HakoMJIeHME C TOHATHEM MHTerpaja Hu
epBOOOPA3HOM. N3ydyenune IIpaBuia
BBIUUCIICHUsSI NEPBOOOPAa3HOM M TEOpEMBI
Hprorona—JleiiOnuna. Pemenne 3amau  Ha
CBSI3b IMEpBOOOPAa3HON M ee NPOU3BOIHOMH,
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. M3yduenwe  Teopum

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

[IOKA3aTeNbHBIX M TPUTOHOMETPUYECKUX
YpPaBHEHUU U CHCTEM.

Hcnonb3oBaHue  CBOWCTB U IpadUKoB
byHKIUI U1 peleHus YpaBHEHUM.
IToBTOpEHHE OCHOBHBIX IPHUEMOB PELICHUS
cucreM. Pemenne ypaBHEHU ¢ MPUMEHEHUEM
BCEX IMPHEMOB (pa3oXeHUs Ha MHOXKUTEIH,
BBEJICHUS! HOBBIX HEU3BECTHBIX, MOJCTAHOBKH,
rpauuecKoro MeTo/a).

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.
[IpuMeHeHHEe MaTEMaTHYECKUX METOJOB UL
pelleHusT  CoJep)KaTelbHBIX  3aJady U3
pasNuyHbIX 00JacTel HayKM M IPaKTUKH.
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HHuTepnpeTupoBaHUE PE3YIbTATOB C YYETOM
peabHBIX OTPaHUYECHUN

3JEMEHTBI KOMBUHATOPUKH, TEOPUU BEPOATHOCTEN U CTATUCTUKHA

OcHOBHbIE NOHATHS KOMﬁI/IHaTOPI/IKI/I

W3yuenne mpaBuiga  KOMOMHATOPUKH |
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.

OObsicHeHHe U TMpUMEHEHHE GopMys s
BBIUUCIICHUS] pa3MEIleHUil, MepecTaHOBOK MU

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

MPaKTUYECKUX 3a4a4 C  HCIOJIb30BAHUEM
NOHSTUH U IPaBUJI KOMOWHATOPUKH

DJIeMeHThI TEOPUM BEPOSATHOCTEH

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

IIpeacraBienne TaHHBIX (TA0JAMLBI,
AUArpaMMBbl, rpaguKn)

O3HaKOMJIEHME C NPEICTaBIECHUEM UHCIIOBBIX
JAHHBIX U UX XapaKTePUCTUKAMHU.
Pemenue mpakTuueckux 3agad Ha oOpabOTKy

YU CIIOBBIX JIAHHBIX, BBIYVCIICHUE 150
XapaKTePUCTUK
I'EOMETPUA

IIpsimble ¥ MJIIOCKOCTH B IPOCTPAHCTBE

@opMyIHpOBKa U IIPUBEACHUE 10KA3aTEIbCTB
IIPU3HAKOB B3aMMHOTI'O PACIOJIOKEHUS MPSMBIX
U IJI0CKOCTeH. Pacrio3HaBaHue Ha deprexax U
MOJENIAX pPa3IW4HBIX CIYy4aeB B3aWMHOI'O
pacnoJIOKEHUsI  NpPAMBIX U INIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXKJICHHI.
@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
peweHnH 3aaa4. M3o0pakeHre Ha pUCyHKax U
KOHCTPYHPOBAHUE Ha MOZEIIAX
NEPIECHUKYIJIIPOB U HAKJIOHHBIX K INIOCKOCTH,
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IPSIMBIX, NapaUICIbHBIX IIOCKOCTEH, YIJIOB
MEXy MPSIMON U MJIOCKOCTBIO U 0OOCHOBaHUE
ocTpoeHus. Pemenue 3anad Ha BBIYUCIICHHE
reoMeTpUYEeCKUX  BeauuuH.  OnuchiBaHUE
paccTosiHus OT TOYKM N0 IIJIOCKOCTH, 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
yepTeKax M MOJENSIX  paccTOsHuSA U
000CHOBaHME CBOMX CyxaeHuil. OnpeneneHue
U BBIYUCIICHUE DPACCTOSHMN B IPOCTPAHCTBE.
[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

Onucanve ¥ XapaKTEPUCTHKA Pa3INMYHBIX
BHJIOB MHOTIOTPaHHUKOB, IIEPEYUCIICHHE MX
BJIEMEHTOB U cBoHcTB.  M300pakeHue
MHOTOIPAHHUKOB M BBIITOJIHEHUE ITOCTPOCHHUS
Ha n300paskeHUsIX u MOZEIIAX
MHOTOIDAHHUKOB. BbIYHMCIIEHME  JTMHEHWHBIX
3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(Urypauusx, apryMeHTUpPOBaHUE CBOUX
cyxnaeHuil. XapakTepuUCTUKa U H300pakeHue
ce4yeHus, pa3BEPTKH MHOI'OTPAHHUKOB,
BBIYMCIICHUE ILIOIIAIEH TOBEPXHOCTEM.
[Toctpoenne mpocreiimux ceueHuit KyoOa,
npu3Mbl, nupamuasl. [Ipumenenue ¢aktoB u
CBEICHUN 13 miuaHuMeTpuu. O3HaAKOMIIEHHUE C
BHJIaMH  CHUMMETPHMM B IPOCTPAHCTBE,
(dbopMynupoBaHUE OIpEIEIeHUIl M CBOMCTB.
XapakTepuCcTHKa CUMMETPUU Te€J BPAILCHUS U
MHOTOIPaHHUKOB.  IIpuMeHeHune  CBOMCTB
CUMMETpHUHU pu penieHnu 3a/1a4.
Hcnonb3oBanue mpuoOpEeTEHHBIX 3HAHUNA JUIS
WCCIIE0BAHUS M MOJIEIMPOBAHUS HECIOKHBIX
3az1ay. N3o6pakenue OCHOBHBIX
MHOT'OIPAHHUKOB U BBINIOJIHEHWE PUCYHKOB I10
YCJIOBHSIM 3aJa4

O3HakoMJIeHME C BHJAMU TeJl BpAILCHUS,
dhopMyTUpOBaHUE WX OMPEACTICHUN U CBOWCTB.
dopMyIHpOBaHUE TEOPEM O CEUECHHUM IIapa
IJIOCKOCTBIO M TIJIOCKOCTH, KacaTeJbHOM K
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Tenan MOBEPXHOCTHU BPAIICHUS

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 BBIYHMCICHHE ILIOMIAJCH

MIJIOCKUX ¢buryp c IPUMEHEHUEM
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  TOHSATHEM  BEKTOpA.
N3yuenne 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

MPOCTPAHCTBE, MPaBUII HaXO0XKICHUSA
KOOpPAMHAT BEKTOpa B IPOCTPAHCTBE, IMPABUI
HEeUCTBUHU c BEKTOpPaMHU, 3aITaHHBIMU

KoopauHaramu. [IpuMeHeHHe Teopuu IIpU
pelIeHny 3aJad Ha JEHWCTBHUS C BEKTOPAMH.
N3yuenue CKAIIIPHOTO IIPOU3BEICHUS
BEKTOpPOB, BEKTOPHOTO YPAaBHEHUS NPSIMOU H
miockoctu.  lIpumenenune  Teopuu  mpu
pelIeHny 3aJa4 Ha JEHUCTBHUS C BEKTOPAMH,
KOOPJHMHATHBIA METOJ, IPUMEHEHUE

BEKTOPOB JUIsl BBIYMCIICHHSI BEIWYHMH YIJIOB H
pPacCTOSIHUM. O3zHakoMJIEHHE c
JIOKA3aTeNbCTBAMH TEOPEM CTEPEOMETPHH O
B3aUMHOM  paCIOJIOKEHUU  TPSIMBIX U
IJIOCKOCTEN € MCIOJIb30BaHUEM BEKTOPOB
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8. VAEBHO-METOJNYECKOE 1 MATEPHAJILHO-TEXHUYECKOE
OBECIMEYEHUE PABOYEN MPOTPAMMBI YUEBHOW
JUCHUIIIAHBI OY qn.04. <(MATEMATHKA»

Jlns ocBoeHust paboueit mporpammbl yueOHoM aucuuruiuabel OY/m.  04.
«Marematuka» NpOBOAUTHCS B TEXHUKYME B yueOHOM KaOuHeTe «MaTtemaTukay, B
KOTOPOM MMEETCS BO3MOKHOCTb 00ECIIEYUTh CBOOOIHBIN 10CTYyM B ceTh HTEepHEeT
BO BpeMs yduyeOHOTO 3aHATHSA M B TEPHUOJ BHEYYECOHOW JAESTEIbHOCTU
O0yJaroITIXCsl.

[Tomemenne  kaOuHeTa  COOTBETCTBYeT  TpeOoBaHuwsM  CaHuUTapHO-
snuaeMuonorndeckux mnpasuia u HopMmatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAIIIEHO THUIIOBBIM OOOpYJAOBAaHHMEM, YKa3aHHBIM B HACTOSIIHMX TPEOOBAaHUAX, B
TOM YHCJIE€ CHEUUAIU3UPOBAHHOW y4eOHONW MeOenbl0 U CpEeICTBAMH OOy4YeHUs,
JOCTAaTOYHBIMH  JJIA  BBITIOJHEHWS TPEeOOBAaHWH K YPOBHIO  IOATOTOBKH
o0yyJarommxcs.

B  coctaB  yu4eOHO-METOOUYECKOTO M  MaTepUabHO-TEXHUYECKOTO
obecrieueHus: mporpaMmbl yueOHou muctiuiuiuael OY/In. 04. «MaremaTtukay
BXOJIAT:

1. MHOTO(DYHKITMOHATILHBIN KOMIUIEKC TIPETOaBaTelIs;

2. HarJsIAHBIE TIOCOOMS: KOMIUIEKTHI u3 38 yueOHbIX Tabmui, 11 ydeOHBIX
CTEH/IOB;

3. METOAMYECKUE MaTepHuasbl sl JUCTAHIIMOHHOTO O0y4YeHHUsI Ha 00JauHOM
XpaHWiHIIe (Mpe3eHTaIui, KOHCIIEKThI, MaTepHalIbl 110 TECTaM)

4. nHPOPMaLIMOHHO-KOMMYHHUKAIIMOHHBIE CPE/ICTBA;

5. DKpaHHO-3BYKOBBIE MOCOOUS;

6. KOMIUTEKT TEXHWYECKOW JOKYMEHTAIlMM, B TOM 4YHCJIE MacmopTa Ha
cpenctBa OOy4YeHHWs, WHCTPYKIMH II0 WX WCIOJB30BAHUI0 M  TEXHUKE
0e3011aCHOCTH;

7. 6ubGMoTeUHBIN (POHI.

B Oubnmuoteunbiii  QoHA BXOAST yUYEOHUKH, Y4EOHO-METOJIUYECKHE
koMiiekTel (YMK), obGecneunBarore OCBOEHHWE WHTETPUPOBAHHOW ydeOHOM
aucuumuinabl OY /In. 04. «MaremaTuka», peKOMEHJIOBAaHHbIE WM JOMYIICHHBIC
JUTSI ICTIONTb30BAHUS B TEXHUKYME.
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6.

7.

9. OCHOBHBIE HCTOYHUKU U JIMTEPATYPA

s cmyoenmos

boromonos H.B., Camoitnenko I1.M. Matemaruka: yueoHuk ms CI1O —
M. : U3narensctBo FOpaiit, 2018

bammvakoB M.M. MaTteMartuka: ydeOHUK IJI CTY. YUPEKISHUM cpel. Ipod.
obpazoBanus. — M., 2017.

bammakos M.M. Maremaruka. 3agauHuk: y4yeO. mocoOue st CTYA.
yupexJieHuit cpea. npod. oopazoBanus. — M., 2017.

bamvakoe ~ M.M.  Maremaruka. COopHMK  3aga4  TpodHUIBHOMN
HaIpaBJICHHOCTH: y4e0. mocobwe s CTyHd. YUYPEKICHUU cpeld. mpod.
oOpazoBanus. — M., 2015.

s npenooasamerneii

. ®enepanpubiii 3ak0H OoT 29.12.2012 Ne 273-®3 «OO6 oOpa3oBaHuUU B

Poccniickon @enepanum».

. IIpuka3z MunuctepctBa ob6pazoBanusi 1 Hayku PO ot 17.05.2012 Ne 413

«O0 yTBepxaeHnn ¢enepaabHOro TOCYAapCTBEHHOTO 00pa30oBaTEIbHOTO
CTaHJapTa CpeaHEro (TIOJIHOT0) O0IIEro 00pa3oBaHUM.

[Tpuka3 MunucrepctBa o0pa3oBanus U Hayku P ot 29.12.2014 Ne 1645
«O BHecenuun m3meHeHuil B [Ipuka3z MunucrepcTBa 00pa3oBaHus U HAyKU
Poccuiickoit @enepanuu ot 17.05.2012

Ne 413  «O06  yrtBepxkaeHuu  GeaepalibHOTO  TOCYAAPCTBEHHOTO
00pa30BaTeILHOTO CTaHAapTa CPEeIHETro (ITOJIHOTO0) 00IIEero 00pa3oBaHUsM.
[Tucemo [lemapTameHTa TOCYyAapCTBEHHON MOJUTHKUA B cepe MOArOTOBKU
pabouux kagpoB u IO MunucrepctBa oOpasoBanusi u Hayku PD or
29.05.2014 No 32499 «PexoMeHIauMM 1O OpPraHU3alUM IOTYYECHUS
cpeaHero oOiero oopa3oBaHMsl B Tpejenax OCBOEHHUS 00pa3oBaTENbHBIX
pOrpamMM CpeAHEro NpoPpecCuoHaIbHOIO 00pa3oBaHus Ha 0a3e OCHOBHOIO
oOmero  oOpa3oBaHus C  yderoM  TpeboBaHuM  (eaepanbHBIX
rOCyAapCTBEHHBIX  O0Opa30BaTEIbHBIX  CTAaHAAPTOB W MOJy4aeMou
npodeccu  WUIM  CHEIHUAIBHOCTH  CPEIHEr0  MPOQPECCHOHAIBHOIO
00pa3oBaHUs.

bammakoB M.M. MaTteMartuka: y4eOHUK JJIs1 CTY. YUPEKIACHUN cpell. Tpod.
obpazoBanusg. — M., 2017.

bammvakos M.M. Maremaruka. 3agadyHuk: y4del. mocobuwe s CTy/.
yapexaeHuit cpen. npod. oopazoBanus. — M., 2017.

JlonoJiHUTEIbHAS JIUTEPATypPa

AranacsH JI.C., byty3oB B.®., Kagomues C.b. u ap. Marematuka: anredpa
U Havajla MaTeMaTudeckoro aHammsa. ['eomerpus. ['eomerpust (6a30BbId U
yrayonenssiit ypoan). 10—11 kmacesr. — M., 2017,
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. Kommoropo A.H., A6pamoB A.M., Hymaunein FO.II. u ap. Anrebpa u
Hayaja aHanuza: Yueo. nug 10-11 k. - M., 2014.

. I'puroppeB C.I'., UBonruna C.B. Marematuka : y4eOHHMK [JIsi CTYA.
oOpasoBar. yupexaeHui cpes. mpod. oopazoBanus. — M., 2014.

. bammakor M. . MaremaTuka. DJIEKTPOHHBIN yue0.-METOI. KOMILJIEKC JIJIS
CTYJI. YUPEXKJICHHH cpel. pod. odpazoBanus. — M., 2015.

. bammakor M.M. MaremaTuka: yaeOHUK JJISI CTY/I. YUPEKIACSHUM cpell. Tpod.
obOpazoBanus. — M., 2013.

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

. bammakos M.W. Marematuka. 3agayHuk: yue0. mocoOue s CTyI.
yupexaeHuil cpe. npod. odOpazoBanus. — M., 2013.

HNuTepHer-pecypcesl

. www.fcior.edu.ru (MHpopMalMOHHBIE, TPEHUPOBOYHBIE M KOHTPOJIbHbBIE
MaTrepuabl).

. www.school-collection.edu.ru (Enunas KOJUICKIINU 1 (ppoBHIX
00pa3oBaTeNbHBIX PECYPCOB).

http://www.math.ru Martepuansl mo marematuke B EnuHON KoJeKuu
1 pOBBIX 00pa30BaTEIBLHBIX PECYPCOB

. http://www.bymath.net I'azera «Matematuka» M3narensckoro qoma
«IlepBoe ceHTIOps»

. http://eqworld.ipmnet.ru Hayuno-nonysnspHsiii puznko-maTeMaTuuecKui
KypHas «KBaHT»

. http://wwwkvant.info http://kvant.mccme.ru OOpa3zoBaTenbHbII
MaTeMaTu4ecKkui cant Exponenta.ru

. http://www.olimpiada.ru MaTematuueckue OJIMMITUA/IBI U OJIUMITHATHBIC
3a/1aun
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