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1. HOSACHUTEJIBHAA 3AITMCKA

Oo6meobpazoBarenbHas  ydyeOHas auciuiuinHa «MartemaTtuka: anreOpa ¥ Havala
MaTEeMaTHYECKOTO aHa/In3a; reoMeTpus» (namee — «MaTemaTukay) M3yJaeTcs B
OI'BIIOY «BTXKT KoctpoMckoil ob6mactu» (#anee TEXHUKYM), pPEaM3YIOIIEM
o0Opa3oBaTelbHYI0 MpPOrpaMMy cCpeaHero oOmero  o0pa3oBaHMsl B Mpejenax
OCBOCHHS OCHOBHOM mpodeccroHanbHOM oOpa3zoBarensHOM mporpammbl  CIIO
(OIIOIT CIIO) Ha ©0a3e OCHOBHOro 00mIEro O0Opa3oBaHUsl MPU MOATOTOBKE
KBATM(UIMPOBAHHBIX pabounx. Pabouass mnporpamMmma pa3zpaboTaHa Ha OCHOBE
tpeboBanuit ®I'OC cpennero obmero oOpa3oBaHusl, MPEABSIBISIEMBIX K CTPYKTYpE,
COJICPKAHUIO M pe3yjbTaTaM OCBOCHHUS Y4YE€OHOM AUCHUIUIMHBI «MaTeMaTtukay, B
COOTBETCTBUU C PexkoMeHmamusMu 110 OpraHu3alud TOJYyYEHUs CPEIHEro OOIIero
oOpa3oBaHusi B TMpeaenax OCBOCHHS O0pa30BATENBbHBIX MPOrPaMM  CPEIHETO
npodeccuoHanbHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIIEro 0Opa3oBaHUS C YIETOM
TpeOoBaHMl (enepa’abHbIX TOCYJAPCTBEHHBIX O00pa30BaTENbHBIX CTaHAAPTOB U
nonyyaemMon mpodeccuu cpenHero mpodecCHOHaIbHOrO 00pazoBaHusl  (IMHCHMO

JlenapramMeHTa roCcyJapCTBEHHON MOJUTUKHA B cepe MOATOTOBKH pabO4YuX KaapoB U
JTTIO Muno6pHayku Poccun ot 17.03.2015 Ne06-259).

ConepkaHue MporpaMMbl y4eOHOM AUCIHUIUIMHBI «MaremaTukay HampaBiIeHO Ha
JIOCTHKEHUE CIECYIOIIMNX LeJsIei:

soOecnieueHre chOPMUPOBAHHOCTH TPEACTABICHUN O COITUAIbHBIX, KYJIbTYPHBIX
U UCTOPUYECKUX (haKTOpaxX CTAHOBJICHUS MAaTEMAaTUKH;

eo0OecrieueHre  CHOPMUPOBAHHOCTH  JIOTMYECKOTO,  JTOPUTMHUYECKOTO U
MaTEeMaTUYECKOTO MBIILJICHUS;

sobecneueHre chOpMUPOBAHHOCTH YMEHUIN MPUMEHSATH MOJIyYEHHbIE 3HAHUS TPU
pelIeHUN pa3JInYHbIX 3a1a4;

sobOecnieueHre CHOPMUPOBAHHOCTH TPEJACTABICHUNA O MAaTEMAaTHKE KaK YacTh
OOIIEYENIOBEYECKON  KYJIbTYpbl, YHUBEPCAIbHOM SI3bIKE HAyKH, IO3BOJISIONIEM
OIUCHIBAThH U U3Yy4aTh peajbHbIEC MPOIECCHI U SBJICHUS.

B pabouyro nporpamMmy BKIIIOUEHO COJEpKaHUE, HANpaBICHHOE Ha (HOPMUPOBAHHE Y
CTYJICHTOB KOMIIETECHIINH, HEOOX0AUMBIX 151 kKadyectBeHHOro ocBoenusi OIIOIT CIIO
Ha 0a3e OCHOBHOrO oOOIIero oOpa3oBaHUs C TIONIYYEHHEM CpEIHEro OOIIero
o0pa3oBaHUsl; MPOTPAMMBbI MOJATOTOBKH KBATU(PUIIMPOBAHHBIX pabOYUX.



1.1 OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCIUILINHBI
«MATEMATHKA:

AJI'EBPA U HAYAJIA MATEMATHYECKOI'O AHAJIU3A; TEOMETPUS»

Marematuka siBnsieTcss (yHIAMEHTAIbHOM 00I11e00pa3oBaTENbHON JUCHUIIMHONW CO
CJIO’)KMBIIUMCSI YCTOMYMBBIM COAEPKAHUEM M OOIIMMH TPEOOBAaHUSMU K IMOJITOTOBKE
obOyuaroruxcs. B TexHukyMme, peanusyronieM o0pa3oBaTeIbHYyI0 MPOTPaMMYy CPETHETO
obmero oopazoBanus B npenenax ocBoeHuss OIIOII CITO na 6aze 0CHOBHOTO OOIIEro
o0pa3oBaHus, M3YyYCHHE MaTEeMaTHUKW HMEET CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT
npodunss mpodeccuonanbHoro obpazoBanusa. I[lpum ocBoenmn  mpodeccuit CIIO
€CTECTBEHHO - HaydyHoro Tmipoduias mnpodeccuoHaabHOro oOpa3oBaHusl MaTeMaTUKa
uzydyaercss Ha ©OazoBom ypoBHe DI'OC cpennero obmiero oOpa3oBaHus. ITO
BBIpA)XAaeTCsa B COJACP)KaHUU OOY4YEeHMsI, KOIMYECTBE YacOB, BBIACISIEMBIX Ha U3yueHUE
OTACNBHBIX TEM MPOrPaMMBbl, TTIyOMHE WX OCBOCHHUS CTyJAEHTaMH, 00beMe U XapaKTepe
NPAaKTHYECKUX 3aHATUH, BUAAX BHEAYAUTOPHON CaMOCTOSITEILHOW paboOThI CTYACHTOB.
OOmume uenu u3y4eHUs MAaTEMAaTUKH TPAAUIMOHHO pPEaNU3YyIOTCS B  YEThIPEX
HampaBICHUIX:

1) obiiee mpencrapieHue 00 UAESX U METOJaX MATEMaTHKH,

2) UHTEIEKTYyalIbHOE Pa3BUTHUE;

3) oBnazmeHre HeOOXOIUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMU;
4) BoCTIUTATEIILHOE BO3/ICHCTBHE.

[Ipodunuzamnust 1nened MareMaTHYeCKOro oOpa3oBaHUs OTpa)xaeTcs Ha BbIOOpe
IPUOPUTETOB B OpraHU3aluu yueOHOU IesTeNbHOCTH oOydaromuxcs. [t ectecTBeHHO
— HayyHOro mnpoduis  mpodecCHOHAIBHOrO 00pa3oBaHUsl 0ojiee XapaKTePHBIM
SBJISIETCSI YCWJIEHUE OOIIEKYJIbTYPHOM COCTaBIISIIOIIEN yuyeOHOW JAMCLMILIMHBL C
OpHEHTalMel Ha BU3yallbHO-00pa3HbIN U IOTHYECKHUI CTUIIN yueOHOM paboThlI.
[TpodunbHas cocrapnsionas OTpaXkaeTcsi B TPEOOBAHUAX K MOJTOTOBKE 00YyJarOMIMXCs
B 4aCTU:

*00mIell  cHCTEMbl  3HAHWUW:  COJAEpXKaTeNbHbIE  NPUMEPHl  HCIOIb30BAHMS
MaTeMaTUYECKUX UAEH U METOAO0B B NPOPECCUOHATBHON EATEIbHOCTH;

‘YMGHI/If/’Ii pas3iininuc B YPOBHC TpG6OB&HHI>i K CJIOKHOCTHU ITPUMCHACMBIX aJITOPHUTMOB;

*[IPAaKTUYECKOTO  MCHOJIb30BaHUS  MPHOOPETEHHBIX 3HAHUU " YMEHUN:
WHIUBUYaJbHOTO y4E€OHOTO OINbITa B TOCTPOEHUHM MATEMaTHYECKUX MOJEINEH,
BBIITOJIHEHUH UCCIIEA0BATEIBCKUX IIPOEKTOB.



Takum oOpa3om, peaim3anusi COAECPKAHMUS y4E€OHOW AUCIUIUIMHBI OPHUEHTHPYET Ha
IPUOPUTETHYIO POJIb MPOIECCYaTbHBIX XapaKTePUCTHK yIeOHON pabOThI, 3aBUCSIINX
oT mpoduis MpoPecCHOHATLHOTO 00pa30BaHUs, MOJYUCHUS OIBITa HMCIIOTH30BAHHS
MaTEeMaTHKUd B COACPKATEIbHBIX M MPO(ECCHOHATBPHO 3HAYMMBIX CHTYalUSX 10
CpPaBHEHUI0O ¢ (OpMabHO-YPOBHEBBIMU  PE3YJbTAaTUBHBIMH  XapaKTEPUCTUKAMU
obyuenus. CopepxaHue y4eOHOM IUCHUIUIMHBI pPa3padOTaHO B COOTBETCTBUHU C
OCHOBHBIMU COJICP)KATEIbHBIMU JIMHUSAMH 00y4eHUsI MaTeMaTHKE:

sanreOpanyeckasi JUHHUS, BKIIOYAIONas CHUCTEMATHU3allMI0 CBEACHUNW O YHUCIax,
M3Y4YCHHE HOBBIX U 0000IIEHHE paHee M3YYCHHBIX omeparuii (BO3BEICHHUE B CTEIICHb,
U3BJICUCHUE KOPHA, JOrapu(pMUpOBaHUE, CHHYC, KOCHHYC, TAHTE€HC, KOTAHT€HC U
oOpaTHbIE K HHM), H3y4€HHE HOBBIX BHJIOB YHCIOBBIX BBIpOXKCHHA u (POpMYT,;
COBEpPILIEHCTBOBAHME TMPAKTUYECKUX HABBIKOB W  BBIYMCIUTEIBHON  KYJIbTYpHI,
pacuIMpeHre U COBEPIICHCTBOBAHUE aNreOpanveckoro amnmnapara, CQOpMHpPOBAHHOTO B
OCHOBHOM IIIKOJIE, M €ro MPUMEHEHHE K PEIICHUI0O MaTEeMaTHYECKUX W TMPHUKIATHBIX
3ajadq;

*TEOPETUKO-(PYHKIIMOHATbHAS JIMHUSA, BKIIIOYAIONIAs CUCTEMATHU3AlMI0 U PACHINpPEHUE
CBEJCHUI O (YHKIMSIX, COBEPIICHCTBOBAaHWE TrpadUyecKUX YMEHHUH; 3HAKOMCTBO C
OCHOBHBIMHU MJIEIMU M METOJIaMU MaT€MaTUYECKOro aHaJln3a B 00beMe, TIO3BOJISIOLIEM
UCCIIEIOBAaTh 3JeMEHTapHble (YHKUMM M pemiarb MPOCTEHIINE TeOMETPUYECKHE,
(du3HyYecKue U Ipyrue NpUKIaIHbIE 3a1a4u;

*JIMHUSI ypaBHEHWU W HEPABEHCTB, OCHOBAHHAs Ha TIOCTPOCHUU M UCCIICIOBAaHUU
MaTeMaTHYeCKNX MOJCICH, IepeCceKamascs C aireOpandyeckol HW TEOPETHKO-
(GYHKIIMOHAIBHON JIMHUSIMU M BKITFOYAFOIIAsl PA3BUTHE U COBEPIICHCTBOBAHUE TEXHUKHU
areOpanyecKkux MpeoOpa3oBaHUM NIl PEIICHUS YpaBHEHUH, HEPABEHCTB U CHUCTEM;
dbopMupoBaHue CIIOCOOHOCTH CTPOUTH M HUCCIENOBATh MPOCTEUINNE MAaTeMaTHUYECKUE
MOJIENIM TMpPU PELIEHUU NPUKIATHBIX 3a7a4, 3aJad M3 CMEXKHBIX M CIEHHAIbHBIX
TUCITUTLIINH;

sreOMETpUYEcKasi  JIMHUSA,  BKIIOYAIOUIAs  HArJsiHbIE  MPEJCTABICHHUS O
MPOCTPAHCTBEHHBIX (PUTypaXx M HM3y4YEHHE MX CBOMCTB, (HOPMUPOBAHHE U PA3BUTHE
MPOCTPAHCTBEHHOT'O BOOOPAXKEHUS, Pa3BUTHE CIIOCOOOB F€OMETPUUYECKUX HU3MEPEHUU,
KOOPJIMHATHOTO ¥ BEKTOPHOT'O METOJIOB JJISl PEIIEHUS] MATEMaTUYECKUX U TTPUKIIATHBIX
3ajay;

*CTOXaCTHYECKasi JIMHUS, OCHOBaHHas Ha pPa3BUTUM KOMOWHATOPHBIX YMEHHH,
MPEACTaBICHUNA O BEPOSTHOCTHO-CTATUCTUUECKUX 3aKOHOMEPHOCTSX OKPYXKAIOIIETO
MUpa.

N3ydenue o61ieo06pa3zoBaTeIbHON y4eOHON AUCHHUILUIUHBI «MaTteMaTukay 3aBepiiaeTcs
MOJBEJCHUEM HMTOroB B (opMe HSK3aMeHa B paMKaxX MPOMEXKYTOUHOM aTTeCTalluu



cTyneHToB B npouecce ocBoeHus ocHoBHOM OIIOII CIIO ¢ monydeHuem cpegHero
o011ero oo6pa3oBaHUM.

1.2 MECTO YUYEBHOH JUCHUIIJIMHBI B YYEEHOM ILJIAHE

VYuebnas qucuuruinaa «MatemaTuka: anredpa u Hadajia MaTEMaTHYECKOTO aHaIN3a,
reOMETpHs» SBISETCS YYEOHBIM MPEAMETOM O0053aTeNbHON MpeAMETHOM 00acTu
«Maremaruka u uapopmaruka» ®I'OC cpeanero oduiero oopasopanus. B TexHukyme,
peanusyromieM o00pa3oBaTebHYI0 MpOrpaMMy CpeaHero ooOIero ooOpa3oBaHHs B
npenenax ocBoeHusi OIIOIT CIIO nHa 6aze ocHOBHOro 001Iero oOpa3oBaHusi, yueOHas
muciuimHa «Marematukay u3ydaeTcss B 00meo0pa3oBaTeIbHOM ITUKIIE YYEOHOTO
maHa OIIOIT CIIO Ha 6a3e ocHOBHOro ooOmiero obpasoBaHus. B ydeOHBIX IiaHax
[MIKPC muctumimaa «MarteMaTukay BXOIUT B COCTaB O0IMUX 0011e00pa3oBaTeIbHBIX
y4EOHBIX TUCIUIUINH, (POPMUPYEMBIX U3 0053aTEIbHBIX

npeaMetHbix obnacreir @I'OC cpennero obmiero odpazoBanus, ais npodeccuit CI1O
€CTeCTBEHHO — HAyqYHOro TPoduis mpodecCHOHATBHOTO 00pa3oBaHUs.



1.3 PE3YJIbTATHI OCBOEHMSI YYEFHOU JUCIATLIVHBI

OcBoenue COACpKaHUA y‘{€6H0ﬁ JUCTTHUITIINHBI «MaremaTuka» o00ecIeunBacT
JAOCTUIKCHUC CTYACHTAMHU CICAYIOIUX PC3YJIbTAaTOB!:

¢ JMYHOCTHBIX:

— c(hOpMHUPOBAHHOCTh TMPEACTABICHUNH O MaTeMaTHUKE KaK YHUBEPCAJIbHOM SI3BIKE
HAayKHd, CpEACTBE MOJCIMPOBAHUS SBJICHUA W TIPOLIECCOB, HUIEIX U METoAax
MaTeMaTUKH;

— MOHMMAHWE 3HAYMMOCTHM MATEMATHKH JUI1 HAy4YHO-TEXHUYECKOro Iporpecca,
c(hOpMUPOBAHHOCTh OTHOIIIEHUS K MaTeéMaTHKE KaK K YacTH OOIIeYeI0OBEUYECKON
KYJbTYpbl 4Y€pe3 3HAKOMCTBO C HCTOPUEM pPa3BUTHUS MaTEMaTUKH, HSBOJIIOLHMEHN
MaTeMaTHUYECKUX UICH;

—  pa3BUTHE  JIOTMYECKOI'O0  MBIIUJICHHUS, IPOCTPAHCTBEHHOTO  BOOOpa)KEeHMS,
AITOPUTMUYECKON KYJIbTYPhl, KPUTUYHOCTU MBIIIICHUS HAa YPOBHE, HEOOXOIUMOM JIJIst
Oymymieli mpodeccHOoHATBLHON NEeATeIbHOCTH, MUl TPOAODKEHUsS oOpa3oBaHUS U
caM000pa3oBaHUS;

— OBJIaJICHUE MaTeMAaTHYCCKUMHU 3HAHUSAMH W YMEHHUSIMH, HEOOXOIWMBIMH B
TTOBCETHEBHOM JKU3HH, JIJIT OCBOSHHUS CMEXKHBIX €CTECTBEHHO - HAYYHBIX JUCIHIUINH U
JTUCITUTIINH TTPO(EeCCHOHAIBHOTO MHKJIA, IS MOJYYCHUS 00pa3oBaHUS B 00JIACTSAX, HE
TPEOYIOMUX Yri1yOJeHHOW MaTeMaTHYeCKOM MOJTOTOBKY;

— TOTOBHOCTb M CHOCOOHOCTh K OOpa3oBaHHUIO, B TOM 4YHUCJIE camMooO0pa3oBaHUIO, Ha
MPOTSKEHUU BCEH KU3HM; CO3HATEIbHOE OTHOILIEHUE K HENPEPHIBHOMY OOPa30BaHUIO
KaK YCJIOBUIO YCIIELTHON MPO(ecCHOHAIbHON 1 001IECTBEHHOMN AESTebHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTH K CaMOCTOSITEIbHOMN TBOp‘IeCKOI‘/’I U OTBETCTBCHHOM
JCATCIbHOCTH,

— TOTOBHOCTh K KOJUIEKTUBHOM paboTe, COTPYIHUYECTBY CO CBEPCTHUKAMH B
o0pa3oBaTeIbHOM, OOIIECTBEHHO IMOJIE3HOM, Y4eOHO-MCCIe10BaTeNbCKON, TPOEKTHON U
JIPYTUX BUJAX JESITEIbHOCTH;

— OTHOIICHUE K HpOCl)GCCHOHaHBHOﬁ ACATCIIbHOCTH KaK BO3MOKHOCTH Y4YaCTHUS B
PCUICHUHN JIMYHBIX, O6HIGCTBGHHBIX, ToCydapCTBCHHLIX, 06H1€HaLII/IOHaJ'II>HBIX HpO6JIeM;

* MCTAIIPpCAMCTHBIX:

— YMEHHME CAMOCTOSITEJIBHO OMNPEACNATh LEIA JESITEIbHOCTH W COCTaBJIATH IUIAHBI
JEATENBHOCTH; CaMOCTOATENBHO OCYIIECTBIATh, KOHTPOJIMPOBATH U KOPPEKTUPOBATH
JEATENBHOCTh,  MCIIOJIB30BaTh  BCE  BO3MOXHBIE PECYpPChbl Uil JTOCTHXKEHHUS



ITIOCTAaBJICHHBIX ueneﬁ H paiM3alli IUJIAHOB JCATCIbHOCTHU, BBI6I/IpaTB YCIICIIHBIC
CTPAaTCTUU B PA3JIMIHBIX CUTYAHUAX,

— yYMEHHUE MPOIYKTHBHO OOIIATHCS M B3aMMOJEHCTBOBATH B IPOLIECCE COBMECTHOMU
NEeSATENbHOCTH, YYUTHIBATh MO3ULUUU APYIHMX YYACTHUKOB AESTENBHOCTH, 3(P(HEKTUBHO
pazperaTh KOH(QJIUKTHI;

— BJIQJICHUE HaBbIKAMU TMO3HABATEIbHOM, y4eOHO-MCCIIEOBATENbCKON U MPOEKTHON
JeSTENbHOCTH, HABbIKAMU pa3pelieHus] MpoOJeM; CHOCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IIOMCKY METOJOB PEUICHUS NPAKTUYECKUX 3ahad, IPUMEHEHUIO
pa3IMYHbBIX METOAOB MO3HAHUS;

— TFOTOBHOCTh M CHOCOOHOCTHh K CaMOCTOSITENIbHOM MH(OpMaIMOHHO-TT03HABATEIbHON
NEATEIIbHOCTH, BKJIIOYAs YMEHHE OPUEHTUPOBATHCS B PA3JIUMYHBIX HCTOYHHUKAX
uHbOpMaIMK, KPUTHUYECKH OLEHUBATh W  HMHTEPHPETHPOBATh HHGOpPMAIIHIO,
IIOJIy4aEMYIO U3 Pa3JIMYHbIX UCTOYHUKOB;

— BJIAJICHHC A3BIKOBBIMH CPCACTBAMMN: YMCHHUC SCHO, JIOTHUYHO WM TOYHO H3JIaraTb CBOXO
TOYKY 3pCHM:, NCIIOJIb30BATh aICKBATHLIC SI3BIKOBBIC CPC/ICTBA,

— BIJIQJICHME HaBBIKAMM II03HABATEIbHOW pe(IEKCHMM KaK OCO3HAHMS COBEPIIAEMBIX
JEMCTBUM M MBICIHUTENBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM, I'PAHMI] CBOETO
3HAHUS U HE3HAHWSI, HOBBIX MTO3HABATEIBHBIX 337124 U CPENCTB ISl UX JTOCTUKEHUS;

— IENeyCTPEMJIEHHOCTh B TOMCKAX W MPHUHATUU PEIICHHH, COOOpPa3UTENbHOCTh U
WHTYULIMS,  Pa3BUTOCTb  MPOCTPAHCTBEHHBIX  MPEACTABICHUHN;  CIHOCOOHOCTH
BOCIIPUHUMATh KPAacoTy U TApMOHHIO MUPA;

* IPEAMETHBIX:

— ¢(hOpMHUPOBAHHOCTH MPECTABJICHUA O MaTeMaTUKE KaK YacTH MHPOBOU KYJIbTYpPhI
MeCTe€ MaTEeMaTUKH B COBPEMEHHON IMBWJIM3AllMU, CIOCO0AX ONUCAHUS SBIICHUN
pEaTbHOr0 MUPA HA MATEMATHYECKOM SI3BIKE;

— c()OPMUPOBAHHOCTh MPEACTABICHU O MAaTEMaTUYECKUX MOHATHIX KaK BaKHEHIIUX
MaTEMaTUYECKUX MOJEISAX, MO3BOJISIOIIMX ONUCHIBATh U U3y4aTh Pa3HbIC MPOLIECCHI U
SBJICHUS; TIOHNMAaHNUE BO3MOXKHOCTH AKCMOMAaTHYECKOTO IMOCTPOCHUSI MATEMaTHYECKUX
TEOPHL;

— BJIAJICHUC MCTOAaMU OO0KA3aTCJILCTB U aJITOPUTMOB PCIICHUA, YMCHHUC UX IIPUMCHATD,
IIPOBOAUTDL JOKA3AaTCIILHBIC PACCYXKACHUA B XO0AC PCIICHUSA 3a4a4,

— BIAJCHUE CTAHAAPTHBIMU NPUEMAMHM PEIICHUS PALMOHAIBHBIX U MPPALHOHAJIBHBIX,
[IOKA3aTEIbHBIX, CTEINEHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHHW WM HEPABEHCTB, HX
CUCTEM; HCII0JIb30BAHUE I'OTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM, B TOM YMCIIE ISl TIOMCKA
IIyTH PELICHUS U WUTFOCTPAlMU PELICHUs] YPABHEHUN U HEPABEHCTB;



— c(hOPMHUPOBAHHOCTh TPEACTABICHUN 00 OCHOBHBIX TOHATHSX MAaTEMaTHYECKOTO
aHaJM3a M UX CBOMCTBAX, BJIAJICHHME YMEHHUEM XapaKTepu30BaTh IMOBeJeHUE (YHKIIUH,
WCIIOJIb30BAHUE TIOJYYEHHBIX 3HAHWW ISl ONKMCAHUS M aHajdu3a peabHbIX
3aBUCHUMOCTEH;

— BJIQJICHUE OCHOBHBIMU IIOHATUAMU O INIOCKUX U IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX
¢urypax, HUX OCHOBHBIX CBOWCTBax; C(POPMHPOBAHHOCTb YMEHHUS paclo3HaBaTh
reoMeTpruueckue (PUrypbl Ha 4epTekax, MOACISAX U B PEATIbHOM MHPE; MPUMEHEHHE
M3YYEHHBIX CBOMCTB reOMeTprUUecKuX Guryp v GopMmys JUisl pelIeHHs] TEOMETPUUECKUX
3a/1a4 1 3a/1a4 C MPAKTUYECKUM COJEPKAHNUEM;

— c(OpMUPOBAHHOCTh TMPEACTABJICHUM O Tpoleccax U SBJICHUAX, HNMEIOIIUX
BEPOSTHOCTHBIN XapakTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEAIbHOM MHPE,
OCHOBHBIX IOHATHSAX DJIEMEHTAPHOM TEOPUM BEPOATHOCTEW; YMEHUUW HAXOAUTH U
OLIEHUBAaThb BEPOSTHOCTH HACTYIJIEHUS COOBITMM B MPOCTEHIIMX MNPAKTHUECKUX
CUTYalllsIX U OCHOBHBIE XaPAKTEPUCTUKH CIy4alHbIX BEJINYNH;

— BJIAJACHHUC HABBIKAMHW HCIIOJIBb30BAHUS TOTOBBIX KOMIIBIOTCPHBIX IIPOrpaMM IIpU
PCUICHUHA 3a1a4.

Boimycknuk, ocpouBmmii [IIIKPC, nomken oOnamaTh OOIIMMHU KOMIICTCHIIUSIMH,
BKJIIOYAIOIIUMH B c€051 CHOCOOHOCTbD:

OK 01. Beibupate crocoOsl pemieHust 3a1ad npodhecCHOHAIbHON NeATeNbHOCTH,
IIPUMEHUTENBHO K pa3JIUYHbIM KOHTEKCTaM.

OK 02. OcymecTBiATh MNOWCK, aHaIW3 M HMHTEPIpETauuio UHOOpMaLNH,
HEO0OXOIMMOM I BBIITOJIHEHHS 33724 PO ECCUOHAIBHON AESTEIbHOCTH.

OK 03. IImanmpoBaTh M peaqu30BBIBATH COOCTBEHHOE MPOGECCHOHAIBHOE H
JMYHOCTHOE Pa3BUTHE.

OK 04. PaGoraTh B KOJUIEKTHBE W KOMaHJe, d3(p(GEKTUBHO B3aMMOECHCTBOBATH C
KOJUIEraMu, PyKOBOJICTBOM, KIIMEHTAMH.

OK 05. OcymectBiasiTb YCTHYKO W NUCbMEHHYKD KOMMYHUKAlHMIO Ha
TOCYJIapCTBEHHOM SI3BIKE C YYETOM OCOOEHHOCTEW COIMAILHOTO U KYJIbTYpPHOIO
KOHTEKCTA.

OK 06. IIposBiaTh IpaKJaHCKO-NATPUOTUYECKYIO ITO3HMIMIO, JEMOHCTPUPOBATH
OCO3HAHHOE MOBE/ICHNE HAa OCHOBE TPAJIULIMOHHBIX O0IEYEeTOBEUECKUX [ICHHOCTEH.

OK 07. CopneiicTBOBaTh COXPAaHEHUIO OKPYKAIOLIEH CpeJbl, peCypcocOepeKeHHIO,
3¢ (EeKTUBHO 1EHCTBOBATh B UPE3BbIUANHBIX CUTYAIUSX.

OK 08. Hcnons3oBarh cpencrBa (PU3MYECKON KyJIbTYpbl ISl COXpaHEHUS U
YKpPEIJIEHUS 3I0pOBbsI B Tpoliecce Mpo(hecCHOHAIBHON NeATEIbHOCTU U MOAJEPKAHUS
HE00X0AMMOr0 YpOBHS (PU3UYECKOM MOATOTOBIECHHOCTH.

OK 09. HUcnosp3oBarh HHPOPMALMOHHBIE TEXHOJOTMU B MpodhecCHOHATBHOU
NEeATENbHOCTH.

OK 10. [Tomp3oBatbcst mpoecCOHANBHON JOKYMEHTAIMEeH Ha roCcydapCTBEHHOM
Y UHOCTPAHHOM SI3bIKE.

OK 1. [InanupoBath MPEANPUHUMATEIBCKYIO N ESITENbHOCTD B
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npodeccHoHaNbHOM cdepe.

2. COJIEPKAHUE YUYEBHOM JUCHUIT/INHbI
BBenenue

Marematuka B HayKe, TEXHUKE, 3KOHOMHKE, HH(OPMAlMOHHBIX TEXHOJIOTUAX U
NPaKTHYECKO nesTenbHOCTH. Llenu u 3amaun M3ydeHHs] MAaTeMaTHKHU MPH OCBOCHHUH
npogeccuii CIIO.

2.1 AJITEBPA
Pa3BurTHe noHsATHA 0 YHUCJIE

[lenbie wu panuoHanbHble uucna. JlelicTBuTenbHble uucna. [IpubnmxeHHbIE
BBIYMCIICHUS.

KomMriekcHble ynca.
KopHuu, crenenu u jiorapugmbi

Kopuu n crenenn. KopHu HaTypaJIbHOM CTENEHM U3 YUCIa U UX CBOMCTBA. CTENEHHU C
palMOHANIBHBIMM  TOKa3aTeasiMM, HX cBoWcTBA. CTeneHW ¢ JACHCTBUTEILHBIMHU
nokasatenaMu. CBOWCTBA CTENEHU C JICHCTBUTEIHLHBIM ITOKA3aTEIEM.

Jlorapupm. Jlorapupm uuciaa. OcHOBHOE JIOrapu(MHUUYECKOE  TOXKIECTBO.
JlecsiTnunbie W HarypaibHble jorapudmel. [lpaBuia peicTBuil ¢ sorapudmamu.
Ilepexon kK HOBOMY OCHOBAaHUIO.

IIpeoGpa3zoBanue ajredépandyeckux BbipaxkeHuil. [IpeoOpazoBaHue panvoHAIbHBIX,
UPPAIMOHAIbHBIX, CTETICHHBIX, MOKA3aTEIBHBIX U JIOTAPU(DMHUUCCKUX BBIPAKCHHI.

IIpakTHyeckue 3aHATUA

Apudmernueckue IEHCTBUS HaJ YHUCIAMHU, HAaXOXKJIEHUE MPHUOIMKEHHBIX 3HAYCHUUN
BEJIMYMH U TOTPEITHOCTEH BBIYMCICHUH (a0COMIOTHOW M OTHOCUTENBHOMN), CpaBHEHUE
YHUCJIOBBIX BBIPAKCHH.

Brruncienne u cpaBHEHME KOpHEW. BBINIONIHEHHE pacdeToB ¢ paaukanaMu. Pemenue
VMPPALMOHAIIBHBIX ypaBHEHMHU. Haxo)kneHne 3Ha4yeHHH CTENEHEW C pPalHOHAIbHBIMH
nokazatesnssmMu. CpaBHeHue creneHed. [IpeoOpa3oBaHMsi BbIpa)KEHUH, COJEpKaIINX
creneHd. PelleHre IOKa3aTenbHBIX ypaBHEHMW. PemieHue npukiagHelX 3anad.
Haxoxzaenue 3HaueHuid Jsorapudma 1Mo MNPOU3BOJILHOMY OCHOBaHMIO. Ilepexox ot
OJJHOTO OCHOBaHUS K JpyroMy. Belunucienue W cpaBHEHUE JIOrapu@mos.
JlorapudmupoBaHue U MOTEHIMPOBaHUE BblpakeHUH. [IpubinskeHHbIe BHIYUCICHUS U
pelIeHMs TPUKIIAIHBIX 3a/1a4. Pemenue norapuMuueckux ypaBHEHUN.
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OCHOBbBI TPUTOHOMETPUU
OcHOBHBIE TOHATHSA

Pagnannas wmepa yrna. BpamarenbHoe nBukeHue. CHHYC, KOCHHYC, TaHIC€HC H
KOTaHreHc 4ucia. (OCHOBHBIE TPUTOHOMETPUYECKHME TOXKIECTBA DopMyIsl
npuBeeHuss. Popmyisl ciaoxeHus. Popmyiisl yaBoeHuss PopMyIibl IIOJOBUHHOIO yIia.
[IpeoOpazoBaHusi MPOCTEUIIUX TPUTOHOMETPUUECKUX BbIpakeHui. IIpeoOpa3zoBanue
CYMMbI TPUTOHOMETPUYECKUX (YHKUUNA B MPOU3BEICHUE U MPOU3BEIACHUS B CyMMY.
BripaxeHune TpUroHOMETpHUUECKUX (PYHKUIMN Yepe3 TaHI€HC MOJOBUHHOTO apryMeHTa.
Tpuronomerpuueckne ypaBHEHHUSI U HepaBeHCTBA lIpocreliine TpUroHOMETpUUYECKUE
YpaBHEHHS. [Ipocreiimime  TPUTOHOMETPUYECKHME  HEPABEHCTBA. OO6parHbie
TPUTOHOMETpUYECKUE (PYHKIIMHU. APKCUHYC, apKKOCUHYC, apKTaHT€HC.

IIpakTHYeckue 3aHATUA

PannanHplii METON HM3MEPEHHS YIJIOB BpallEHUS U CBA3b C TPaAyCHOM MEpOil.
OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (OPMYJIbI CIOKEHHUS, YIBOEHUS,
npeoOpa3oBaHUE CYMMBI  TPUTOHOMETpUYECKHMX (QYHKIMHA B  MPOU3BEACHUE,
npeoOpa3oBaHUE  MPOU3BEJICHUS  TPUTOHOMETPUYECKUX  (PyHKUUH B  Ccymmy.
[Tpocreiimme  TPUrOHOMETPUYECKHE  YpaBHEHHs U HepaBeHCTBAa.  OOpaTHbIe
TPUTOHOMETPUYECKUE (PYHKIIMU: apKCUHYC, apKKOCHUHYC, apKTaHT€HC.

®YHKIINU, UX CBOMCTBA U TPA®UKH

@Oyukuuu. OOnacTh OmpefeeHUss W MHOXECTBO 3HadeHuM; rpaduk QyHKmy,
noctpoeHue rpadukoB PyHKIUHN, 3aJaHHBIX PA3IMYHBIMU CIIOCOOAMHU.

CaoiictBa (QyHKHMH. MOHOTOHHOCTb, YE€THOCTb, HEUETHOCTb, OIPAHUYEHHOCTD,
nepuoanyHoCTh. [IpomMexxyTkn Bo3pacTanusi U yObIBaHUs, HauOoOJIbIIee U HAMMEHbIIIEe
3HAYeHMs,, TOYKM  dJKcTpeMyMma. [I'papuueckas  uHTepnperauus.  I[Ipumepst
(YHKIIMOHANBHBIX ~ 3aBUCUMOCTEH B peajbHBIX  Mpoleccax MW SBICHHSIX.
Apudmernueckue omnepaunud Hax QyHKupaMmu. CroxHas (QyHKUMS (KOMITO3UIUSA).
[TonaTHE O HENIPEPBIBHOCTH (PYHKIIUH.

Oopatuble ¢yukuuu. OOmacTey omnpeneneHus W 00JacTh 3HAYCHUN OOpaTHOM
¢byakuuu. ['padux oOpaTHON PyHKIIMH.

CremneHHble, MOKa3aTeNbHBIC, JIOTapU(PMHUUYECKHE U TPUTOHOMETPUUECKHE (PYHKIUU.
OOpatubie TpuroHomerpuueckue GyHkuuu. OnpeneneHus (yHKIHUMA, UX CBOWCTBA U
rpadpuku. IIpeoOpazoBanusi rpadukoB. IlapamnensHbli TEPEeHOC, CUMMETPUS
OTHOCHUTEIIbHO OCEd KOOPAMHAT U CHUMMETPHUs OTHOCHUTEIBHO Hauyaja KOOPAMHAT,
CUMMETpPHUSI OTHOCUTEIBLHO MPSMOM y = X, PACTSDKEHHE M C)KaTHUE BIOJIb OCEH
KOOpJMHAT.
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HpaKanecmle 3aHATHA

[IpuMepbl 3aBUCUMOCTEN MEXIY MEPEMEHHBIMU B PEaJbHBIX IMPOLECCAX U3 CMEKHBIX
mucuuiimH. Onpenenenne ¢QyHkuuid. IloctpoeHne u yTeHue rpadukoB (HYHKIIHM.
UccnenoBanue ynkiuu. CBOMCTBA JTUHEWHOW, KBaApaTUYHOM, KYCOYHO-TUHEUHONU U
IpoOHO-TMHEHOM GyHKIui. HenmpeprbiBHble U niepuogudeckue Gpynkiuu. CoicTBa U
rpaduKku CHUHYCa, KOCHMHYCa, TaHTeHca W KoTaHrenca. OOpaTHble (YHKIUM U WX
rpaduku. OOparHble TpuroHomerpuueckue Qynkuuu. IIpeobpasoBanust rpaduka
¢byakuuu. ['apmonunueckue koneOanus. [lpuxnanuele 3amaun. Iloka3arenbHbie,
JorapupMudecKue, TPUrOHOMETPHUUECKHE YPAaBHEHUSI U HEPABEHCTBA.

2.2 HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

ITocaenoBaTe IbHOCTH. Croco0Ob1 3aJaHus U CBOMCTBA YHCIOBBIX
nocienoBarenbHocTel. [loHsiTue o mpeaene mnocienoBarelbHOCTH. CyliecTBOBaHUE
npejesia MOHOTOHHOM — OrpaHMYeHHOM  mociienoBaresibHOCTH.  CyMMHpOBaHHE
nocJeioBareibHOCTe. beckoHeuHo yObIBarolas reoMeTpuueckas Mporpeccus u ee

CyMMa.

IMponsBoanas. [lonsiTue o Mpou3BOAHON PYHKIUHU, €€ TECOMETPUUECKUN U (HU3HUECKUIM
CMBICII. YpaBHEHUE KacaTeJbHOW K rpaduky GyHkuuu. IIpon3BogHbIE CYyMMBI,
pPa3HOCTH, MPOU3BEACHUS, YacTHbIE. [[pOU3BOIHBIE OCHOBHBIX 3JIEMEHTAPHBIX () YHKIIUH.
[IpuMeHeHue NPOU3BOJHONM K HCCIAEAOBaHUIO (YHKIMH W TMOCTPOCHHUIO TIpadUKOB.
[TpousBoanbie 00paTHOM HYHKIIMUA U KOMIO3UIMK (YHKIMU. [IpuMepsl HCTIONb30BaHUs
MPOU3BOAHOM I HAXOXKICHUS HAMJTYUILIETO PEIICHUs B MPUKJIAAHBIX 33a/1adax. Bropas
MPOU3BOJIHAS, €€ TEOMETPUUECKUI U (u3mdeckuii cMbicia. Haxoxaenue ckopocTy st
mpoitecca, 3a1aHHoro GopMymoi u rpauKom.

IlepBooOpa3sHass u wuHTerpaa. IlIpuMeHeHHE ONPENENICHHOro WHTEerpaisa s
HaxXOXKJICHHUs TUIONIAaM KpuBoJuHEWHOW Tpameuuu. dopmyna Herorona—JleiOnua.
[Tpumeps! TpuMeHeHUsT HHTErpajia B GU3UKE U TEOMETPHH.

IIpakTHyecKkue 3aHATUSA

UucnoBass MocCiIeA0BaTeIbHOCTh, CIOCOOBI €€  3a/JaHMsl, BBIUMCICHUS YJICHOB
nociefoBarenbHocTH.  [Ipenen  mocimenoBarenbHOCTH. beckoHEUHO — yObIBaromas
reoMerpuueckas nporpeccus. [IponzBoaHas: MEXaHUYECKUNA U T€OMETPUUECKUN CMBICIT
MPOU3BOJIHON. YpaBHEHHE KacareinbHoW B o0meM Buue. [lpaBuna u Qopmysl
mupdepenumpoBanus, TabaUAa TPOU3BOIHBIX dJIEMEHTapHbIX pyHKUMHA. MccnenoBanue
GyHKUMHA C TOMOIIBIO Mpou3BoaHOM. HaxokneHue HanOONbIIEro, HAaUMEHBILIETO
3HAYEHUS U DKCTpEeMabHbIX 3HaueHun QpyHkuun. MaTerpan u nepoodpazHas. Teopema
Hrrorona—Jleit6nuna. [IpumeHenne nuaTerpana K BIYUCICHUIO (PU3NYECKUX BEITHMYHMH
U TUIOIIAEH.
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YPABHEHUA U HEPABEHCTBA

YpaBHeHUs1 W CHCTeMbl YpaBHeHHWil. PanuoHanbHblE, HpPpALMOHAIBHBIE,
MOKa3aTeJIbHbIE U TPUTOHOMETPUUYECKHE YpPaBHEHUSI M CHUCTEMbl. PaBHOCHIBHOCTH
ypaBHEHUM, HEPABEHCTB, cucTeM. OCHOBHBIC MPUEMBI UX PELICHUS (pa3lioKEeHUE Ha
MHO>XHUTEIIY, BBEJICHUE HOBBIX HEU3BECTHBIX, MOJCTAHOBKA, IpapUUeCKuil METO).

HepaBeHCTBa. PaHI/IOHaJ'IBHBIC, HppalruOHAIBHBIC, ITOKAa3aTCJIbHBIC n
TPUT'OHOMCETPHUYCCKHEC HCPABCHCTBA. OCHOBHEIC IMPHUEMBbI UX PCIICHHA.

HUcnonb3oBanue cBOMCTB U rpaduxkoB (PYHKUMH NPH pPelIeHUMH YPABHEHUHN H
HepaBeHCTB. Meron wuHTEpBaioB. M300pakeHHMe HA KOOPAMHATHON TIJIOCKOCTH
MHOJKECTBA PEIICHUN YPAaBHEHU U HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX CUCTEM.

Ipukiaagubie 3agaum. IlpuMeHeHHe MaTeMaTUYECKUX METOJOB I PEIICHUs
coJiepKaTebHBIX 3aJlau U3 Pa3IMUHBIX 00JIacTell Hayku W MpakTuku. MHTepmperarus
pe3yibTaTa, y4eT pealbHbIX OrPaHUYCHUM.

IIpakTH4eckue 3aHATHA
Kopuu ypaBuenuii. PaBHocuibHOCTh ypaBHeHUH. [IpeoOpa3zoBanue ypaBHEHUM.
OCHOBHBIE ITPUEMBI PELICHUS YPABHEHUN. Penenne cucreM ypaBHEHUN.

Hcnonb3oBanne CBONUCTB W TpapuKoB (QYHKIUW [JIs1 PEIICHWs ypaBHEHUU W
HEPABEHCTB.

2.3 KOMBUHATOPUKA, CTATUCTUKA U TEOPUSA BEPOSITHOCTEM

JjieMeHTbl KOMOMHATOPUKH. OCHOBHBIC TIOHATHS KOMOWHATOPWKH. 3agadd Ha
NOJICYET YMCIIAa pa3MEIleHUl, NepecTaHOBOK, coueTaHui. Pemienue 3agad Ha nepedop
BapuaHToB. @opmyna 6uHoma HeroToHa. CBolicTBa OMHOMUHAIBHBIX KO3(PPUIIUEHTOB.
TpeyronpHuk Ilackamsa. OneMeHTbl Teopun BeposTHOCTEH. CoObITHE, BEPOSITHOCTH
COOBITHSI, CIOXEHHE U YMHOXKEHHE BeposTHocTed. IloHaTHe o He3aBUCHMOCTH
coObITul. JluckpeTHas ciy4yailHas BEJIMYMHA, 3aKOH €€ pacrpezeneHus. YuciaoBbie
XapaKTEPUCTUKU IUCKPETHOM ciy4yailHOM BenuuuHbl. [loHsATHE O 3aKkoHE OOJBIIMX
YU CEIL.

DJjieMeHTbl MaTeMaTu4yeckoil craructuku. [IpencraBnenune maHHBIX (TaOJUIIBI,
auarpamMmbl,  TpaduKH), TeHepalibHas  COBOKYIMHOCTb,  BBIOOpKa,  CpeaHee
apudmernaeckoe, MeauaHa. lloHATHe O 3amavax MaTeMaTUYECKOM CTATUCTHKH.
Pemenne mpakTHYECKUX 3a7a49 ¢ MPUMEHEHUEM BEPOSITHOCTHBIX METOJIOB.
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HpaKanecmle 3aHATHA

HcTtopus pa3BUTHS KOMOMHATOPUKHU, TECOPUU BEPOSTHOCTEH U CTATUCTHUKU U UX POJIb B
pa3IUYHBIX cdepax YeIOBEUEeCKOW Ku3HeaesTenbHOCTU. [IpaBuiia KOMOMHATOPUKHU.
Pemienrie koMOMHATOPHBIX 3adad. Pa3merneHus, coueTaHuss U NepecTaHOBKU. buHoM
Hrrorona u tpeyronsuuk Ilackans. [lpuknagneie 3amauu. Kiaccuueckoe onpeaeneHue
BEPOATHOCTH, CBOMCTBA BEPOATHOCTEN, TEOPEMA O CYMME BEpPOSATHOCTEH. Brruncienue
BepoaTHocTel. [Ipukiaaneie 3agaun. [Ipencrapienue yncioBsix JaHHbIX. [[pukiiannbie
3aJIauu.

24 T'EOMETPUA
IIpsiMmble ¥ IVIOCKOCTH B NPOCTPAHCTBE.

B3anMHOe pacnonokeHue IBYyX NPsAMBIX B IpocTpaHcTBe. [lapamnenbHOCTh NpsAMOU U
mockocty.  [lapamiensHOoCcTh  TIOCKOCTEH.  IlepneHIMKYISIPHOCTH  OPSIMOM U
IJIOCKOCTU. [lepneHauKyisip M HakJIOHHAasA. YTOJl MEXIAYy NPSIMOA M IUIOCKOCTBIO.
JIByrpanHblii  yroia. Yroa MeEXAYy IUIOCKOCTAMH. llepneHIuMKyIIpHOCTh JBYyX
mwiockocted. ['eomerpuueckue mnpeoOpa3oBaHus MPOCTPAHCTBA:  NApaJUICIbHBIN
IIEPEHOC, CUMMETPHUS OTHOCUTEIBHO IIIIOCKOCTU. [lapaiienpHoe HNpPOEKTHPOBAHME.
[Tnomane oproroHanbHOW mpoekuuu. M300pakeHue NPOCTPAHCTBEHHBIX QUIYP.
MHuororpannuku Bepiimnel, pedpa, rpand MHOrorpasHuka. Pazseprka. MHororpanssie
yriel. Beimykiele MHOrorpanHuku. Teopema Ouiepa. llpusma. [Ipsmas u HakinoHHas
npusMma. [IpaBunbHas npusma. [lapamnenenumnen. Kyo.

[Iupamuna. IlpaBunbHas nupamupaa. YcedeHHas nupamuaa. Terpasap. Cummerpun B
KyOe, B mnapamwienenunene, B npusme u nupamuge. CeueHust KyOa, NpPU3MBI U
nupamuael. [lpencraBieHne o mNpaBUIIBHBIX MHOTOTpaHHMKaX (TeTpa’zape, Kyoe,
OKTa3pe, NJOACKAdIPE U UKOCADIPE).

TeJsia 1 MOBEPXHOCTH BpalieHHs

[unmuuap u KoHyC. YceueHHBbIM KOHyc. OCHOBaHUE, BBICOTa, OOKOBas MOBEPXHOCTD,
obpasyromasi, pasBeprka. OceBble CEUEHHS] U CEUYEHMsI, NapajlielIbHble OCHOBAHUIO.
Map u cdepa, ux ceuenus. KacarenpHas miockocts K chepe.

I/I3Mep €HMs B TeOMETPUH

O6bem u ero maMepenue. UuterpanpHas dopmyna oobema. Gopmynsl oobeMa Kyoa,
PSIMOYTOJILHOT O TTapaJlIeNienuIeia, pu3Msbl, MumHapa. opmyisl o0bemMa nupamMuabl
U KoHyca. @opMyIIbl IO TOBEPXHOCTEN HMJIMHApPA U KoHyca. PopMynbl o0beMa
mapa u iomaan cdepsl. [logoOue Ten. OTHOIIEHWS TUIOMIAEH MOBEPXHOCTEH U
00bEMOB MOJIOOHBIX TEJI.
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KOOleHH aTbl H BEKTOPbLI

[IpsimoyronibHas  (ekapToBa) cHUCTeMa KOOpAMHAT B mpocTpaHcTBe. Dopmyna
pPacCTOSAHMS MEXIY ABYMsI TOUKaMH. Y paBHEHUS CPepbl, INTOCKOCTH U MPSIMOM.

Bekropsl. Moayie BekTopa. PaBeHCTBO BEKTOPOB. CII0)KEHHE BEKTOPOB. Y MHOXKEHHUE

BEKTOpa Ha 4ucio. Pa3ymokeHWe BEKTOpa IO HANPABICHHUSM. YTOJI MEXAY IBYMS
BekTopamu. Ilpoekumst BekTopa Ha ocb. Koopaunatel Bekropa. CkansipHoe
MpPOM3BEICHUE BEKTOPOB. lcmonb30BaHME KOOPAMHAT U BEKTOPOB IMPH PEIICHUU
MaTeMaTHYeCKUX U MPUKJIAIHbIX 3a7ay.

IIpakTHyeckue 3aHATUA

[Ipu3Haky B3aMMHOIO PACHOJIOKEHHUSA NPSIMBIX. YTOJI MEXAY NpsIMbIMHA. B3amMmuoe
PacnoJIOKEHNUE NPSIMBIX M IUIOCKOCTEW. IlepneHauKyinsap M HaKIOHHAs K IIJIOCKOCTH.
Yron Mexay nNpssMON U IUIOCKOCTBIO. TeopeMbl 0 B3aMMHOM PAacCIONIOKEHUH MPSMOHN U
wiockoctu. Teopema o Tpex nepreHaukysspax. [Ipu3Haku U cBOKWCTBA MapanieabHbIX
Y NIEPIEHANKYISIPHBIX IUIOCKOCTEN. PaccTostHue OT TOUKHM 0 TIIIOCKOCTH, OT IPSIMOM 110
IIJIOCKOCTH, PACCTOSHUE MEXKAY IUIOCKOCTSMH, MEKIY CKPEIIUBAIOIMMUCS MPAMBIMH,
MEX/1y MPOU3BOJILHBIMU (PUT'ypaMHU B MpocTpaHcTBe. [lapannenbHoe NpoeKTUPOBaHUE U
€ro cBoucTBa. Teopema O IUIOMIAAX OPTOrOHAIBHOM NPOEKUMHA MHOTI'OYTOJbHHUKA.
B3aumMHOe  pacmnojio)keHHe  NpPOCTPAHCTBEHHBIX  guryp.  Pasnmuunble  BHIBI
MHOrorpaHHukoB. Ux m3zo0paxenus. CeueHusi, pa3BepTKu MHOrorpaHHukoB. Ilnomans
NOBEPXHOCTH. Buapl cummerpuii B mpocrpaHcTBe. CUMMETpusi Tell BpAllEHUsS U
MHOTOIpaHHUKOB. Bpbluucnenne mom@aaeid um o0bemMoB. Bekropsl. J[lelictBus ¢
BEKTOpaMu. JlekapToBa cucremMa KOOpAMHAT B IPOCTPAHCTBE. Y PABHEHUE OKPYKHOCTH,
cdepsl, IOCKOCTH. PaccTosHre Mexay Toukamu. JIeHCTBUS ¢ BEKTOpaMH, 3aIaHHBIMU
koopauHatamu. CKaJsIpHOE MPOU3BEICHUE BEKTOPOB. BEKTOpPHOE ypaBHEHUE NPSIMOM U
I10CKOCTU. MIcnosib30BaHUE BEKTOPOB MPU JOKA3aTEIbCTBE TEOPEM CTEPEOMETPUN.

JIns BHEayaUTOPHBIX 3aHATUM CTYAEHTaM HapsAly C PELICHHEM 3a1ad U BBINOJHEHUS
IPAKTUYECKAX  33JaHUM  MOXKHO IIPEMJIOKHTh TEMBI  HCCIENOBATEIBCKUX U
pedepaTuBHbIX pabOT, B KOTOPBIX BMECTO CEpUI OTAEIbHBIX MENKUX 3aJady U
YIPaXHEHUN TPEIaraloTcsl CIOKETHBIE 3a/JaHus, TpeOyrolue JIMTENbHON paboThl B
paMKax OJHOM MareMaTU4eCcKOM CHUTyallMH. OTH TEeMbl MOIYyT OBITh Kak
VUHJMBUAYaJbHBIMU 3aJaHUSMM, TaK U TPYNIOBBIMU JUII COBMECTHOI'O BbIIIOJIHEHUS
UCCIIEI0BAHUS.
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3. TEMbI PE®@EPATOB (AOKJIAAOB), UCCJIEJOBATEJIbCKHUX
IHPOEKTOB

1. HempepoiBHBIE ApOOH.

2. [IpumMeHeHne CI0KHBIX MPOIIEHTOB B SKOHOMUYECKHUX pacyeTax.
3. ITapannenbHOE NPOEKTUPOBAHUE.

4. CpenHue 3Ha4€HUS U UX IPUMEHEHHE B CTATUCTHKE.

5. BekTopHoe 3aaHnE NPSAMBIX U MJIOCKOCTEN B IIPOCTPAHCTBE.
6. Cro>xeHue rapMOHUYECKUX KOIeOaHmil.

7. I'padmueckoe perieHue ypaBHEHUN U HEPaBEHCTB.

8. [IpaBUsbHBIC U MONYNPABUIBHBIE MHOTOTPAHHUKH.

9. KoHnueckue ce4eHus U UX MPUMEHECHUE B TEXHUKE.

10. Ionstue nuddepenimana u ero NPUIOKEHUS.

11. Cxempl NOBTOPHBIX UCTIBITAHUM bepHyum.

12. UccnenoBanre ypaBHEHUN U HEPABEHCTB C TAPaMETPOM.
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4. CTPYKTYPA U COJAEPXKAHUE YYEBHON JUCIHUILINHBI

«MATEMATUKA»

4.1. O0beM yueOHOM TMCUUILVIMHBI U BHAbI Y4e0HOIl padoThI (04HOE OTHeJIeHHe)

Buj yueOHO# padoThI

O0neM 4acoB

MakcumanbHasi yueOHasi Harpy3Ka (Bcero) 397
Oobs13aTennbHast ayaiuTOpHasi ydeOHasi HArpy3Ka (Bcero) 265
B TOM YHCJIE:

MPaKTUYECKHUE PadOThI 127

KOHTPOJIbHBIE PabOThI 16

KypcoBas paboTa (IpoeKT) (eclid MPeyCMOTPEHO)

CamocrosiTesqibHasi padoTa cTyaeHTa (Bcero) 132
B TOM YHCJIE:

CamocTrosarenbHas paboTa Hajl KypcoBOil paboToi (ITPOEKTOM)
Uccnenosarensckas pabora 5
Pabora ¢ nHpopMalOHHBIMU UCTOUHUKAMH 37
PedepatuBnas pabora 4
Pacuerno-rpaduyeckas padora 19
TBopueckue 3a1aHus 28
[ToaroToBKa Mpe3eHTAIMOHHBIX MAaTEPUAIIOB 25
CocraBJiieHue TaOJINII 8
Coznanue Mojiesnelt IpoCTPaHCTBEHHBIX (UTYD 6
ATTecTarus 1Mo TUCIHUILINHE IK3aMEH
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5. TEMATUYECKHAM IVIAH YUYEBHOM JUCIHUAILIAHBI OY.03 <MATEMATHUKA»

no npodgeccun: 43.01.09. «IloBap, koHaUTEP>

KoaunuecTBo AyAUTOPHBIX YacoB

Makc. yue0.
CamocTosiTen MpakTHueckue
HaunmeHoBanue pa3iesioB U TeM Harpysia buast pabora Teopernu | (cemunapckue) | Kypcosoe
cryacura crynenta Bcero eckoe " MPOEKTHPO
(aac) (ac) o0yyenue | sjaGopaTropHbie BaHHUe
3aHATHSA
Tema 1. Beenenue 3 1 2 2
Tewma 2. Pa3BuTne NoHATHS O YnCTe 21 7 14 6 8
Tema 3. Kopnu, crenenu u gorapudmbl 45 15 30 14 16
Tema 4. [IpsiMble U MIIOCKOCTH B IIPOCTPAHCTBE 36 12 24 14 10
Tema 5. KomOunaTopuka 24 8 16 10 6
Tema 6. KoopauHaTbl 1 BEKTOPBI 30 10 20 8 12
Tema 7. OCHOBBI TPUTOHOMETPUHU 42 14 28 12 16
Tewma 8. Oynkuuu u rpadguxu 39 13 26 15 11
Tema 9. MHOrOrpaHHUKY M KpPYTJble TENa 42 14 28 14 14

[Tponomkenne TabmUIIBI

19




KosmnuyecTBo ay1uTOPHBIX YaCOB

Makc. yue0.
CamocrosiTen IpakTHYecKHe
Harpy3ka bHas padora
HanmeHnoBaHue pa3iesioB u TeM Py P Teopernu | (cemunapckue) | Kypcosoe
CTyaeHTa cryacuta Becero | eckoe u IPOEKTHPO
(uac)
(uac) o0ydenue | J1abopaTopHbIe BaHHe
3aHATHS

Tema 10. Hauana mateMaTH4eCcKOTro aHaIM3a 28 18 10
Tewma 11. UnTerpan u ero npuMeHeHune 16 9 7
Tema 12. DnemeHTBl TEOPUH BEPOSTHOCTEN U 12 8 4
MaTEeMaTHYECKON CTaTUCTHKHU
Tema 13. YpaBHeHUs U HEpAaBEHCTBA 21 8 13
Bcero no qucuuniauxe 265 138 127

20




6. XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM
JAEATEJBHOCTHU CTYAEHTOB

Conep:xxkanue o0y4yeHust

XapakTepucTHKA OCHOBHBIX BH/10B
NesiTeJIbHOCTH CTY/IEeHTOB
(Ha ypoBHe Yy4eOHBbIX JAeiicTBHI

BBenenue

O3HaKOMIICHHE C POJIbI0O MAaTEMAaTUKH B
HayKe, TeXHUKE, SJKOHOMHKE,
UH(POPMAIIMOHHBIX  TEXHOJIOTHIX U
IIPAKTUYCCKOM TeITEILHOCTH.
O3HakoOMJIEHHE C IHCISIMH M 3aJadyaMu
U3YYCHHUS MAaTEMAaTHUKH TIPH

ocBoenun mnpodeccuit CI10

AJITEBPA

Pa3zButne nmoussTusa
0 Yucje

Brmonnenue apru(pMETHIECKUX
JICCTBUM HaJ YMCJIaMH, coueTas
YCTHBIE U TUCbMEHHBIE TTPUEMBI.
Haxoxnenue npuOanKeHHbIX 3HAUYCHUI
BEJIMYMH U MOTPEINTHOCTEH BBIYMCICHUI
(a0CoMOTHOM W OTHOCHUTEIBHOMN);
CpaBHEHHUE YHUCJIOBBIX BBIPAKCHUM.
Haxoxnenne OIIIOOK B
npeoOpa3oBaHUAX U BBIYMCIICHUSX
(oTHOCHTCSI KO  BCEM  IIYHKTaMm
IPOrpamMMbl)

KopHu, crenenn, Jjorapugmsl

O3HakoMJIEHHE C TOHSATUEM KOpPHS N-i
CTEIIEHH, CBOWCTBAMM pAIUKAIOB U
IIpaBUJIaMU CPABHEHUS KOPHEW.

DopMyIUpPOBaHUE OIPEACICHUS KOPHS
M CBOMCTB KOpHEH. BpruncieHue wu

CpaBHCHHE  KOpHEHW,  BBIMOJHEHUE
NPUKHUIKA 3HAYCHUS KOPHSI.
[IpeobOpazoBanue YUCTIOBBIX u

OYKBEHHBIX BBIPOKCHHUH, COIEPIKAITUX
paaukanbl. BpIoNHEHHE pacyeToB IO
dbopmynaM, CoAEpKAIlUM  PagUKAIIbI,

OCYILIECTBIIAS HEO0OXOIUMBbIC
MOJICTAHOBKH U TPe0oOpa30BaHMUSI.
Onpenenenue PaBHOCUJIBHOCTH

BBIDAXKEHHN C paaukanamMu. PemieHue
VPPalMOHAIIHBIX YPABHEHHUI.
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O3HaKOMIJIEHHE C MOHITHEM CTCIICHH C
JIEHCTBUTEIILHBIM ITOKA3aTEIICM.
Haxoxnenue 3HAUYCHUM CTCIICHU,
UCIIONB3YS MPU HEOOXOIUMOCTH
UHCTPYMEHTAJIbHbBIC CpeICTBa.
3anuchiBaHUE KOPHSA N-U CTENEHU B
BUJIC CTETEHU C JIPOOHBIM TOKa3aTesIeM
U HaoOopoT. DopMyUpOBaHUE CBOWCTB
crencHel. BpluncieHue cTeneHend C
panyoHaIbHBIM MoKa3aresieM,
BBITIOJTHEHUE  NPUKUAKK  3HAYCHUSA
CTEIEHU, CPABHEHUE CTEIICHEH.
[IpeobpazoBanue YUCIIOBBIX u
OYKBEHHBIX BBIPOKEHHUH, COIEPKAITUX
CTENIEHH, IPUMEHSS CBOMCTBA. Pemenue
MMOKa3aTeJIbHBIX YpaBHEHUM.
O3HakoMJIEHUE C MPUMEHEHUEM KOPHEM
Y CTEMECHEH MpHU BBIUMCICHUU CPEIHUX,
JICTICHUH OTpe3Ka B «30J10TOM
ceueHUM». PelieHne NpukIIaaHbIX 3a1a4
Ha CJIOKHBIE TTPOIEHTHI

IIpeoOpa3oBanue ajredpanvecKux
BbIPAKEHUMN

Brimonnenue npeodpa3zoBaHui
BBIDOKECHUM, TnpuMeHeHue (opmy,
CBSI3aHHBIX CO CBOMCTBAaMHM CTENECHEU U
norapupmoB. Ormnpenenenue o01IacTH

JOITYCTUMBIX 3HaYEHUU
J0rapupMUIEcKoro BBIPKEHHUS.
Pemenne JorapuPMUIECKuX
YpaBHECHUU

OCHOBbBI TPUTOHOMETPUM

OcCHOBHBIC TOHATHUSA

N3yuenne pagua”HHOro MeTozAa
WU3MEPEHUS YIJIOB BPALICHUS U UX CBS3HU
c TrpamycHol Mepoi. WM3o0paxkeHue
JIJOB BpAIllEHUS Ha  OKPY>KHOCTH,
COOTHECEHUE BEJIIMYMHBI yIia C €ro
PAaCITOI0KEHHUEM. PopMyIMpOBaHHE
OIIpEACIICHUM TPUTOHOMETPHUYECKHUX
byHKIIMKA 7 YyIJI0B  TIOBOpPOTAa M
OCTpPBIX YIJIOB IPSIMOYT'OJILHOT O
TPEYroJlbHUKa W  OOBSICHEHHE  HX
B3aHMOCBSI3H.
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OcHOBHBIE TPUTOHOMETPHIECCKHUE
TORKIACCTBA

[Ipumenenune OCHOBHBIX
TPUTOHOMETPUYECKUX TOXKAECCTB IS
BBIYMCIICHUSA 3HA4YCHUN
TPUTOHOMETPUYECKUX  (QYHKUHA 1O
OJIHOU U3 HUX.

IIpeoOpa3oBaHusi mpocTeHIIMX
TPUTOHOMETPUYECKHUX BbIPAKEHUI

Nzyuenne OCHOBHBIX dbopmyn
Tpuronomerpuu: (GoOpMysabl CIIOKECHHS,
yIBOCHUS, TMPeoOpa3oBaHUS CYMMBI
TPUTOHOMETPUYECKUX  (DyHKOHMI B
NMPOU3BEICHUE W  TPOU3BEACHUS B
CyMMY M TIPUMEHEHHUE MPU BBIYUCIICHUN
3HAYEHUS TPUTOHOMETPUIECKOTO
BBIPAKCHUS U YIIPOIICHHS €T0.
O3HaKoOMIJIEHHE co CBOMCTBaMH
CUMMETPHUU TOUYEK HA CTUHUIHOM
OKPYXKHOCTH W TIPUMCHCHHEC UX JIJISA
BBIBOJIA (DOPMYJT IPUBEACHUS

IIpocreiimue TpUroHoMeTpUYECKHE
YPABHEHHS U HEPABEHCTBA

Pemenue 1o bopmymnam U
TPUTOHOMETPUYECKOMY Kpyry
MPOCTEUIIINX TPUTOHOMETPHUYECKUX
YPaBHEHUU. [Ipumenenue 00IIUX
METOOB peueHus ypaBHEHUN
(mpuBeneHUE K JINHEWHOMY,
KBaJPaTHOMY, METOJl Pa3JIOXKEHUsI Ha
MHOXHUTEJH, 3aMEHbI MIEPEMEHHON) TTPU

peLIeHnn TPUTOHOMETPUUECKUX
YPaBHEHUU. Y MEHUE OTMEYaTh Ha Kpyre
pelieHus MIPOCTEUIIINX

TPUTOHOMCETPHUYCCKHX HEPABCHCTB

APKCHHYC, aPKKOCHUHYC, APKTAHI€HC
yHCIa

O3HaKOMJICHHE C TOHATHEM OOPaTHBIX
TPUTOHOMETPUICCKUX (DYHKITUH.
N3ydeHne ompejelieHnld apKCHHYcCA,
apKKOCHHYCa, apKTaHT'eHca  4YHCa,
dbopMmynupoBaHre WX, H300paKCHHE HA
CJIMHUYHOW OKPY)KHOCTH, IPHUMEHCHHUE
IIPU PEIICHUHN YPaBHCHUI

®YHKIIUU, UX CBOUCTBA U I'PA®UKU

®ynkuuu. [HousiTue o
HeNpPepPbIBHOCTH (PYHKIIUHU

O3nakomiieHne c MTOHATUEM
IIEPEMEHHOM, IIpUMepaMu
3aBUCUMOCTE MEX]Yy IEPEMEHHBIMHU.
O3HakomlleHHE C MOHATHEM Tpaduka,
OINpEAEIICHUE MPUHAMIEHKHOCTH TOUYKHU
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rpadpuxy ¢yakiuu. OmnpeaerneHue 1o
dbopmysie TpOCTEHIIe 3aBUCHUMOCTH,
BUjga ee rpaduka. Beipaxenue 10
dbopmysie OAHOM TEpeMEHHOW uepes
Ipyrue. O3HakoMJIEHHE c
onpeIeTICHUEM byHKIINH,
dbopmynupoBanure ero. Haxoxnenue
objacTi  ompeAcieHUs U 00JacTh
3HaYeHUU PyHKLIHUH

CaoiicTBa pyHKIUMN.
I'papuueckas uHTEpIpeTaL M.
IIpumepsni
(pyHKIMOHANBHBIX 3ABUCUMOCTEH B
pPeaIbHBIX MPOLecCax U sIBJECHHUAX

O3HakomiieHne c npuMepamu
(YHKIMOHAIBHBIX ~ 3aBUCHUMOCTEH B
peanbHBIX IPOLECCAaX M3 CMEXHBIX
JTVCLHUILINH. O3nakomieHue c
JOKa3aTeIbHbIMU paccyKIeHUsIMH
HEKOTOPBIX  CBOWCTB  JIMHEWHOM U
KBaJApaTUYHOU (DYHKIIMNA, TPOBEIACHUE
VCCIENOBAaHUs JIMHEMHOM, KYyCOYHO-
JIMHEWHOU, JIPOOHO-TMHEHHOM 151
KBaJIpaTUYHOU (DYHKIMM, TMOCTpOEHUE
ux rpadgukos. [loctpoenue u ureHue
rpadpuxoB  ¢yukumii. VccrnenoBanue
(G yHKIIH. Cocrasienue BUJIOB
GyHKUMA 1O  JaHHOMY  YCIIOBHIO,
peuieHue 3a1a4 Ha DKCTPEMYM.
Brinonnenne npeodpa3zoBanuii rpadurika

byHKIIHN

Oo0paTHble pyHKIUH

N3ydenue noustust oOpaTHOM GyHKLIMH,
ONpEe/eICHNEe BUJA W  TOCTPOEHUE
rpadguka oOpaTHOM byHKIIMH,
HaXOXXJEHUE ee 00acTh OonpeneseHus
U obmactu 3HaueHuid. [lpumenenue
CBOMCTB (PYHKUIMH NpU HCCICTOBAHUU
YPAaBHEHUW W pEIICHUM 3aJa4d Ha
3KcTpeMyM. O3HAKOMJICHUE C MTOHATHEM
CIIOKHOH (DYHKITUU

CreneHHble, IOKA3aTeIbHbIE,
Jorapu(pMmudecKue u

Boruucnenne 3HaueHuit (QyHKIMA 110
3Ha4eHUI0 aprymeHra. Ornpenenenue
MOJIOKEHUSI TOYKU Ha Tpaduke Mo ee
KOOpJIMHATaM 51 Hao0OOpOT.
Hcnonb3oBanue cBONCTB (yHKUMHI AJis
CpPaBHCHMSI 3HAYCHUW CTEICHEH U
norapudmoB. Iloctpoenune rpadukoB
CTEMEHHBIX u Jorapu@mMuIecKux
dbyukiui. Pemenne mokazaTenbHBIX |
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TPUTOHOMeTpU4YecKne pyHKIuM.
Oo0OpaTHbIe TPUTOHOMETPHUYECKHE
GyHkumnu

JorapupMUIecKux YPaBHEHHMU 51
HEPaBEHCTB 1o U3BECTHBIM
AIrOpPUTMaM. O3HakoMJIeHHE C
IIOHATUEM HENIPEPBIBHON
IIEPUOIUYECKON byHKIMH,

(dopmMynupoBaHUE CBOWCTB CHHYCa H
KOCHHYCA, TOCTPOEHUE UX IPahUKOB.
O3HakomileHHE c IIOHATHEM
rapMOHUYECKUX Kosie0aHu u
npUMeEpaMH TapMOHUYECKUX KoJieOaHUi
JUI OTNMCAHUS TMPOLECCOB B (U3UKE U
IPYrux 00JacTsX 3HAHUS.
O3HaKOMIIEHHE C MOHSATHEM Pa3pbIBHON
NEPUOANYECKOM byHKIIUH,
(opMyIupoBaHUE CBOWCTB TaHIEHCA U
KOTaHT€HCa, MOCTPOCHUE UX IPahUKOB.
[IpumeHeHne CBOMCTB (QyHKUMHA AJIs

CpPaBHEHUS 3HAYEHU N
TPUTOHOMETPUUECKHUX byHKIUH,
peLIeHus TPUTOHOMETPUUECKUX
ypaBHeHuii. [loctpoenue rpadukos
00paTHBIX TPUTOHOMETPUUYECKUX
byHKIIMNA U ompenesieHne mo rpadukam
170. CBONCTB. Brimonnenue

npeoOpa3oBaHusi rpauKoB

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

ITocsienoBaTeILHOCTH

O3HaKOMJICHHE C TOHSITHEM YHCIIOBOM
IMOCJICA0OBATCIBHOCTH, criocobamu  ee
3a4aHus1, BBIYUMCICHUAMUA €€ YJICHOB.

O3HakoOMJICHHE C TIOHSITHEM Impeaciia
IMOCJIICAOBATCIBbHOCTH. O3HaKOMIJICHHE C
BBIYHMCJICHUCM CYMMBI OECKOHEYHOT'O
YUCJIOBOI'O pAaga Ha IMpuMEpe
BBIYMCJICHUA CYMMBI OECKOHEYHO

IIpousBoaHas U ee NpMMEHEHUE

yObIBaroIen r€OMETPUYECKON
nporpeccuu.  PemeHue  3amady = Ha
MPUMEHEHUE bopMyIBI CYMMBI
OECKOHEUHO yObIBarOIIEH
reOMETPUYECKOMN MPOIPECCUU

O3HakomJiieHue c MTOHATUEM
IIPOU3BOIHOM. N3yuenne U

dbopMynrpoBaHrE €¢ MEXaHUYECKOTO U
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F€OMETPUYECKOTO CMbICA, HW3yYEHUE
QITOpPUTMA BBIYHUCICHUS NPOU3BOIHON
Ha TIPHUMEpPE BBIYMCIECHHUS MIHOBEHHOMN
CKOpPOCTM M YIJI0BOro Ko3(pduuueHra
kacarenbHOW. CocTaBlICHHE YpaBHEHUS
KacaTeJIbHOM B 001eM Buje. Y CBOEHHUE
npaBui auddepeHIupoBaHus, TaOIUIIbI
IPOM3BOAHBIX 3JIEMEHTAPHBIX ()YHKLHUH,
npuMeHeHue st AuddepeHupoBaHus
(GYHKUMNA, COCTaBICHUS  ypaBHEHUS
KacaresbHOU. M3yueHnue Teopem o cBA3U
CBOMCTB (YHKIIMM U TPOU3BOIHOM,
dopmynupoBka wux. [IpoBenmenue ¢
NOMOLIBIO MMPOU3BOAHONW HCCIIETOBAHUS
byHKIMH, 3aJIaHHOU bhopmyIIoi.
YcTaHOBJIEHHE CBSI3U CBOMCTB (QYHKIIUU
Y IPOM3BOJHOM MO UX rpaukam.
[Ipumenenue MIPOM3BOTHOMN TS
pelieHusl  3a7a4  Ha  HAXOXKJEHUE
HauOOJIbIIIEr0, HAMMEHBILETO 3HAYEHUS
Y Ha HaXO0XKJICHHE dKCTpEMyMa

IlepBooOpa3Has
U MHTerpaJ

O3HaKkOMJICHHE C TMOHSATHEM HWHTErpaja
u 1nepBooOpasHoil. M3ydenue mnpaBuia

BBIUYHCIICHUS epBOOOPa3HOM u
TEOPEMBI Hrrorona—JleiOnuiia.
Pemenne 3aja4 Ha CBSI3b

nepBooOpa3sHOM U ee TMPOM3BOIHOM,
BBIUKMCIIEHUE  [EepBOOOpa3HOM st
naHHoM (QyHKuuu. Pemenue 3amau Ha
npUMEHEHUE WHTErpasia TUTSI
BBIUKCIICHUS (PU3NYECKUX BETUYUH U
IJI0IAEH

YPABHEHUSA N HEPABEHCTBA

YpaBHEeHUs] M CUCTEMbI YPABHEHUH

O3HakomIiieHue c IIPOCTEUILLINMHU
CBEJICHUSIMU O KOPHSAX aNreOpandecKux
YPaBHEHUW, TMOHATUAMU HUCCICIOBAHUS
YPaBHEHUW M CHCTEM  YPABHCHUM.
N3yuenne Teopunm  paBHOCHUIIBHOCTH
YpaBHEHUA W €€  NIPUMEHEHUs.
[ToBTOpEHUME 3aIlUCU pelieHus
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HepaBeHCTBa U CUCTEMBI HEPABCHCTB
C IBYMSH NIEPEMECHHBIMHA

CTaHJAPTHBIX  yYpaBHEHUHU, NPHUEMOB
npeoOpa3zoBaHUs YpaBHEHUM I
CBEJICHUS K CTaHIApTHOMY YPAaBHEHHIO.
Pemenne palMOHAJIbHBIX,
UPPALMOHAIBHBIX, IIOKA3aTEJIbHBIX U
TPUTOHOMETPUYECKUX YpPaBHEHUU U
CUCTEM.

Hcnonb3oBanue CBOWCTB U TpaduKOB
GyHKUMNA U1l pelIeHus ypaBHEHH.
[loBTOpeHME  OCHOBHBIX  TNPUEMOB
pemienus cucreM. Pemienue ypaBHeHUM
C  IPUMEHEHHEM  BCeX  IIPUEMOB
(pa3nokeHHs HA MHOXXHUTEIM, BBEICHHUS

HOBBIX HEWU3BECTHBIX, IMOJICTAaHOBKH,
rpagu4ecKoro MeTo/1a).
Pemienne  cucrem — ypaBHeHMM ~ C

IPUMEHEHUEM PA3IUYHBIX CIIOCOOOB.
O3HakoMJIEHHE € OOIIMMH BOIIPOCAMU
pellIeHUs] HEPAaBEHCTB U HCIIOJIb30BAHUE
CBOMCTB M TpadukoB GYHKIUNA TpU
pELLIEHUU HEPABEHCTB.

Pemienne  HEpPaBEHCTB W CHCTEM
HEPaBEHCTB C IPUMEHEHUEM PA3JINYHBIX
CII0CO0OB.

[IpumeneHre MaTeMaTHIECKIX METOIOB
JUIA PEUIeHMs] COAEP)KATEIbHBIX 3a1ay
U3 pa3MYHBIX oOjacted HAykKu U

MPaKTUKHU. HNurtepnpernpoBanue
pe3yJIbTaTOB C  Y4E€TOM  pEaJIbHBIX
OTPAHUYECHUMN

JEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSATHOCTEHN U
CTATUCTHUKHA

OcHOBHbBIC TOHATHS KOMOMHATOPUKH

N3ydenne mpaBuiaa KOMOWHATOPUKH M

IPUMEHECHHUE pu perieHuu
KOMOMHATOPHBIX 3ajady. Pemenne
KOMOMHATOPHBIX 3ajaq METOI0M
nepebopa 1 1Mo MpaBUily YMHOKCHHUS.

O3HakoMJICHHE c MOHSTHSIMH
KOMOMHATOPUKH: pa3MelICHUSIMH,
COYCTAHUSIMHM,  TEPECTAaHOBKAMU U

dbopMyIaMu I UX BBIYUCICHUS.
OObsicHeHue u TpuMeHeHue (opmyn
TUTST BBIYHCIICHUS pa3MelieHunH,
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IIEPECTAHOBOK W COYETAaHUU  IIPU
pemiennn  3amad.  O3HaKOMIIEHHE €
ouHoMoM HbIOTOHA M TpPEeyroJbHUKOM
[lackans.  PemeHne  mpakTHYECKHX
33a4 C HCIIONb30BAHUEM IIOHATHUH U
paBMJI KOMOUHATOPUKHU

DJIeMEeHTBbI TCOPHH BePOATHOCTEN

N3yyeHne KIacCuyecKoro OmpeesIeHHs
BEPOSITHOCTH, CBOWCTB BEPOSITHOCTH,
TEOpEMBl O CyMME BEPOATHOCTEM.
Paccmotpenne npuMepoB BBIYHMCICHUS
BEpOsITHOCTEW. Pemenne 3amad  Ha
BBIYMCIICHHE BEPOSTHOCTEN COOBITUI

IIpencraBienue JaHHBIX (TA0IMIBI,
AMArPaMMBbI, IPAPUKH)

O3HakomiIeHHE €  MPEACTaBICHUEM

YUCIIOBBIX JAHHBIX u ux
XapaKTEepPUCTUKAMH.

Pemienne nmpakthdeckux 3amad Ha
00paboTKy YHCIIOBBIX JTAHHBIX,

BBITMCJICHUC X XaPAKTCPUCTHUK

I'EOMETPUA

IIpsiMmble ¥ IJIOCKOCTH B
NPOCTPAHCTBE

dopmynupoBKa 51 IIPUBECHUE
JI0KA3aTeJIbCTB MPU3HAKOB B3aMMHOIO
PACIIOJIOKEHHS TIPSAMBIX U TJIOCKOCTEH.
PacnioznaBaHue Ha yeprexax U MOAEIAX
Pa3IMYHBIX CIydaeB B3aUMHOI0
PACIIOJIOKEHHS TPSIMBIX U IJIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXKICHUM.

dopmynupoBaHue ONpENEIICHUH,
IIPU3HAKOB U CBOWCTB IMAPAJUIENbHBIX U
NEPIEHUKYJIIIPHBIX IJIOCKOCTEH,

JIBYI'PaHHBIX U JTUHEUHBIX

yIJIOB. BhINOIHEHWE MOCTPOCHUS YIiIOB
MEKTY MPSIMBIMU, pSAMOMN u
IUIOCKOCTBI0, MEXIY IUIOCKOCTSAMHU IO
OMMCAHUIO M pPACIO3HABaHWE UX Ha
MOJETIAX.

[IpumeHeHne TIPU3HAKOB U CBOMCTB
PACIIOJIOKEHHS TIPSAMBIX M IIOCKOCTEH
npu pernieHuu 3agad. M3oOpaxenue Ha
PUCYHKax M KOHCTPYMPOBAaHHE Ha
MOZEISX MEPIECHINKYJIIPOB 151
HAaKJIOHHBIX K IUIOCKOCTH, HPSIMBIX,
NapaJUIeIbHbIX  IUIOCKOCTEW,  YIJIOB
MEXIY TMPSIMOM U IUIOCKOCTBIO |
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0o00OCHOBaHME TMOCTpoeHHUs. PelieHune
3aJa4 Ha BBIYMCJICHHUE M€OMETPUYECKUX
BelUyuH. ONMCHIBAaHUE PAcCTOSIHUS OT
TOYKH A0 IJIOCKOCTH, OT MPSAMOW [0
IUIOCKOCTH,  MEXJAY  IJIOCKOCTSIMH,
MEX/1y CKpEUIMBAIOIIMMUCS MPSIMbIMHU,
MEXy MpPOU3BOJIBHBIMH (Urypamu B
npoctpaHcTBe. PopMynupoBaHHE U
JIOKa3bIBAHUE OCHOBHBIX TEOPEM O
paccTosiHUSIX (T€OpEeM CYIECTBOBAHUS,
cBoiicTBa). M300paxkeHue Ha deprekax
U MOJIETISIX pACCTOSIHUS U 00OCHOBaHUE
cBoMX cyxzaeHud. OmnpeneneHue u
BBIYMCIICHUE paccTosiHUN B
npoctpaHcTBe. [Ipumenenune Gopmyn u
TEOpeM TMJIAHUMETPUH JUIS PEIICHUS
3amad. (O3HAaKOMJIEHHME C TOHSITHEM
NapaJjieIbHOr0 MPOSKTUPOBAHUS U €TO

CBOMCTBaMHU. DopMynMpoBaHue
TEOpPEMBbl O IUIOLIAJA OPTOrOHAJIBHOMN
IIPOEKLUU MHOI'OYTI'OJIbHUKA.

[Ipumenenue Teopuu i 0OOCHOBaHUS
MOCTPOCHUM Y BHIYUCIICHUN.
ApryMEeHTUPOBAHHME CBOUX CYXKJICHUH O

MHororpanHuKH

B3aMMHOM PacIoIoKeHUN
IPOCTPAHCTBEHHBIX QUTYP
Onucanue 151 XapaKTePUCTHUKA

pa3IMYHBIX BHJIOB MHOTOTPAaHHUKOB,
NEPEUYUCICHUE  HUX  DBJEMEHTOB U
CBOWCTB. N3obpaxenue
MHOT'OTPaHHUKOB U BBITIOJTHEHUE
IOCTPOEHUSI Ha  HM300pPAKEHUSAX U
MOJIEIISAX MHOT'OI'PaHHHUKOB.
BrlunciieHne JMHENHBIX 3JIEMEHTOB U
YIJI0B B IPOCTPAHCTBEHHBIX
KOH(UTypauusax, apryMeHTUpPOBaHUE
CBOUX CYXICHHMH. XapakTepUCTHKA U
U300paX€HUE  CEYEHMs,  Pa3BEPTKHU
MHOTOI'PaHHUKOB, BBIYKCIICHHE
TTIONIAJIEN TTOBEPXHOCTEM.

[ToctpoeHne mpocTeNmux  CEYECHUH
KyOa, IIPU3MBI, NUpaMUIBIL.
[Ipumenenue ¢GakToB W CBEIEHUN U3
IIJJAHUMETPUH. O3HakoMJiieHHE Cc

29




BUJIaMU CHUMMETPHUII B MPOCTPAHCTBE,
dbopMylIMpOBaHHE  ONpEACICHUNH U
CBOMCTB. XapaKTEpUCTUKA CUMMETPUH
TE€I BpAIIEHUWS W MHOTOTPAaHHUKOB.
[IpumeHeHue CBOWCTB CUMMETPUU IIPU
peleHun 3aJ1a4. Hcnons3oBanue
pUOOPETEHHBIX 3HAHWUH JUTS
HCCJICIOBAHUS u MOJICTTUPOBAHUS
HECI0KHBIX 3ajad. N3obpaxkenue
OCHOBHBIX MHOT'OTPaHHHUKOB "
BBITIOJIHCHUE PHUCYHKOB M0 YCIJIOBUSM
3a71a4

Tesia 1 MOBEpXHOCTH BpalieHHst

O3HakomJeHue C  BUIAAMH  Tel
BpalleHus, dbopmynupoBaHue ux
ONpeAcICHUN u CBOWCTB.
@OpMYIMPOBAHUE TEOPEM O CEYECHHUU
mapa IUIOCKOCTBEO M TUIOCKOCTH,
KacaTelbHOM K cdepe. XapaKTepucTHKa
U U300paKEeHHe TeNn BpaIlCHUs, HUX
pa3BepTKu, ceueHusd. Pemenue 3aga4 Ha
MOCTPOCHHE  CEUYEHUW, BBIYUCICHUE
JUIMH, PAacCTOSAHWM, VYIJIOB, IUIOLIAJCH.
[IpoBenenue JTOKa3aTeIbHBIX
paccyKA€HUN MpHU PEIICHUU 33/1a4.
[IppuMeHeHne CBOMCTB CUMMETPHUM TIpU
pelieHuy 3aJad Ha Tejla BpalleHus,
KOMOMHAITMIO  TEIL N3obpaxenue
OCHOBHBIX KPYTJIBIX T€J U BBITOJHEHUE
PHCYHKA IO YCIIOBHIO 33J]a4

HN3mepenust B reoMeTpun

O3HakoMJIEHHE C TIOHSATHSMH TUTOMIATN
1 00beMa, aKCHOMaMU U CBOMCTBaMH.

Pemenne 3amay Ha  BBIYMCIICHUE
rIomaaen MJIOCKUX buryp c
IpUMEHEHUEM COOTBETCTBYIOITUX
dbopmyn u GakTOB M3 IJITAHUMETPUH.
N3ydyenne TeopeM O  BBIYHCICHUU
00BEMOB  TPOCTPAHCTBEHHBIX  TeT,
pelieHre  3aJad = Ha  [PUMEHEHHUE

bopmyn BBIYUCIICHUS 00BEMOB.
N3ydyenue ¢dopmyn mis BBIYUCICHUS
TTIOIIAIe TMOBEPXHOCTEN

MHOTOTPaHHUKOB U TEJ BpaIlCHUSI.
O3HakoMJIEHHE C METOAOM BBIUYHMCIICHHS
TJIOIIA AN MIOBEPXHOCTH chepsl.
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Pemnrennie 3amay Ha  BBIYKCIIEHHE
(01N MIOBEPXHOCTH
MPOCTPAHCTBEHHBIX TEJ

KoopanHarbl 1 BeKTOpPbI

O3HakOMJICHHE C TOHITHEM BCKTOpPA.

Nsyuenue JEKapTOBOM CHUCTEMBI
KOOpJIHUHAT B IIPOCTPAHCTBE,
IIOCTPOEHHE o 3a/IaHHBIM
KOOpAMHATAM TOYEK U IUIOCKOCTEM,
HAaxXO0XKJICHHE KOOpAUHAT TOYEK
Haxoxnenue ypaBHEHHU OKpPY>KHOCTH,
cheprl,  IIOCKOCTH. Brruucnenue
PACCTOSHUM MEXIy TOUKAMM.

N3zyuenue CBOMCTB BEKTOPHBIX
BEJIMYUH, MPaBUII pasIoKEeHUs

BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
paBUI HaX0XKJICHUS KOOpIMHAT
BEKTOpa B IPOCTPAHCTBE, MPABUII
JNEUCTBUM C BEKTOpPaMH, 3aJaHHBIMHU
KoopauHaramu. IIpumeHenue Tteopuun
IpPU PELICHWM 3a0a4 Ha JCUCTBHUS C
BEKTOpaMHu. M3ydyeHue  CKaIsipHOro
IIPOU3BEICHUSA BEKTOPOB, BEKTOPHOI'O
YpPaBHEHUS TPSIMOM U  IUIOCKOCTH.
IIppuMenenne TeopuM IIpU  PELICHUU
3aa4 Ha JICUCTBUS C BEKTOpaMHu,
KOOPJIWHATHBIN METOJI, IPUMEHEHUE
BEKTOPOB ISl BBIYUCIICHUS BEJIUYUH
YIJIOB U paccTosiHui. O3HAKOMIIEHUE C
JIOKa3aTebCTBAMHU TEOpPEM
CTEPEOMETPUHN 0 B3aMMHOM
PAaCIOI0KEHUH NPSIMBIX U TIJIOCKOCTEN €
VICTIOJIb30BAHUEM BEKTOPOB
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7. YAEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE PABOYEN MPOT'PAMMBI YUYEBHOM
JANCHUIIVIMHBI «MATEMATHUKA: AJITEBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIN3A; TEOMETPUS

OcBoenue pabouedl mporpamMmbl yueOHOM AUCIUIUIMHBI «Marematuka: anredpa u
Hayajlla MaTeMaTHYEeCKOTO aHainu3a; TEeOMETPUs TMpeArnojaract Hajludhe B
TEXHUKYME, pEaM3yIoleM O00pa30BaTEIbHYIO IPOrpaMMy CpeIHEro oOIIero
oOpaszoBanusi B npenenax ocBoeHus OIIOIT CIIO na 6a3e OCHOBHOIO OOIIETO
oOpa3oBaHus, yueOHOro KabWHETa, B KOTOPOM MMEETCSI BO3MOKHOCTh OOECIICUHTh
oOyuaromcsi ¢cBOOOAHBIN A0CTyn B VHTEpHET BO BpeMmsi yueOHOro 3aHSATHS U
nepuoj; BHey4eOHOM nesrenbHOCTH. [lomenieHne kaOuWHETa  yIOBIETBOPSET
TpeboBanussM CaHUTAPHO-IMHUAEMHUOIOTHIECKHUX MpaBmi U HopMaTuBOB (CanlluH
242 Ne 178-02) m  OCHameHO THUIOBBIM OOOPYJOBAaHUEM, YKa3aHHBIM B
HACTOAIIUX TPEOOBAHUSAX, B TOM YHUCJE CIICIIMATIM3UPOBAHHON yueOHOM MeOeNbIo U
CpelCcTBaMH O0y4YeHUsl, JOCTATOUYHBIMU JJIs BBITIOJHEHUS TPeOOBAaHUN K YPOBHIO
MOJTOTOBKM  OOydamomuxcsi. B kabuHere  wMeercs  MyJbTUMEAHIHOE
0o0opy/s0BaHKe, MOCPEACTBOM KOTOPOrO0 YYaCTHHKH 0Opa30BaTENIbHOIO Ipolecca
MOTYT TMPOCMATPUBATh BU3YaJbHYI0 HHGOPMAIMIO O MaTeMaTHKe, CO3/1aBaTh
Npe3eHTAIllMy, BUJEOMaTepualbl, WHBIE JOKYMEHTh. B coctaB y4eOHO-
METOJMYECKOT0 U MaTePUaIbHO-TEXHUYECKOTO 00eCTIeueHus TPOrpaMMBbl Y4eOHOM
TUCIUTUIMHBL «MaremaTtuka: aiaredpa W Havajlla MaTEeMaTHYeCKOro aHaln3a,
TEOMETPHS BXOIAT:

*MHOT'O KHHOH&HBHBIﬁ KOMIIJICKC ITPETIogaBaTcCIIA,
5

*HATJISIAHBIE TOCOOMST (KOMIUIEKTHI YYE€OHBIX TaOJWI], TUIAKaTOB, MOPTPETOB
BBIJIAIOIIUXCS YUCHBIX-MaTEeMAaTUKOB U JIp.);

*MH(GOPMAIIMOHHO-KOMMYHUKATUBHbBIE CPENICTBA;
*3KpPaHHO-3BYKOBBIE TOCOOUS;

*KOMILUIEKT TE€XHHYECKOU AJOKYMCHTAallM, B TOM YHCJIC IIaCIIOpTa Ha CPCACTBa
O6y‘{€HI/IH, HMHCTPYKIHUHU 110 UX UCITIOJIb30BAHUIO U TCXHUKC 6630H3CHOCTI/I;

*OMOIMOTEeYHbIN (HOHT.
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8. OCHOBHAS JIUTEPATYPA
s cmyoenmos

bammakos M.M. Maremaruka: ydeOHMK ISl CTYH. YYPEXKACHUU cped. mpod.
oOpazoBanusi. — M., 2014.

Aranacsn JI.C., byryzoB B.®., Kagomues C.b. u ap. Maremaruka: anrebpa u
Hayaja Maremarudeckoro aHaiu3a. [‘eomerpus. I'eomerpust (0a30BbIi U
yrayoneHHsit ypoan). 10—11 kmaccel. — M., 2014.

Kommoropos A.H., A6pamoB A.M., Hynuunsia FO.IL u ap. Anrebpa m Havama
a"Hammza: Yue6. g 10-11 k1. - M., 2014.

bammakoB M.M. Martemaruka. COOpHUK 3a/ad NMPOPUILHON HANpaBICHHOCTH:
yue0. mocobue IS CTy/. yupexkaeHuit cpel. mpod. oopazoBanus. — M., 2014.

bammakoB M.M. Maremaruka. 3agadyHuk: yde0. mocooue sl CTy. YIPE:KICHUM
cpen. npod. odbpazoBanus. — M., 2014.

I'puropseB C.I'., UBonruna C.B. Maremaruka : yuyeOHUK JUIsl CTyA. 0Opa3oBar.
yapexaeHui cpen. mpod. odpazopanus. — M., 2014.

s npenooasameneii

bammakos M.M. Maremaruka: ydeOHMK ISl CTYH. YYPEXKACHUU cped. mpod.
obpazoBanus. — M., 2014.

®enepanbHblid 3aKk0H 0T 29.12.2012 Ne 273-03 «O0 obpazoBanuu B Poccuiickoit
denepauumn.

[Tpukaz MunucrepctBa obpazoBanust u Hayku P® ot 17.05.2012 Ne 413 «O06
yIBEpKIACHUU (PeepaabHOr0 ToCyAapCTBEHHOr0 00pa30BaTENbHOIO CTaHJapTa
cpenHero (MoJIHOr0) 00IIero 00pa3oBaHUM.

[Ipuka3 MunucrepctBa obpa3zoBanuss U Hayku P® or 29.12.2014 Ne 1645 «O
BHeceHMH wu3MeHeHnit B [Ipuka3 MunucrepctBa 00pa3oBaHus M HAayKd
Poccuiickoit @enepanuu ot 17.05.2012

Ne 413 «**O06 yrBepxkaeHuu (eaepaabHOro rocyAapCTBEHHOI0 00pa3oBaTEIbHOIO
CTaHJapTa CpeaHero (IOJIHOro) 00IIEro 00pa3oBaHus ».

[Tucekmo [lemaprameHTa TroCyJapCTBEHHOM TOJMTUKHM B cdepe MOAroTOBKH
pabouunx kagapoB u {110 MunucrepctBa oopazoBanus u Hayku P® ot 17.03.2015
Ne 06-259 «PexomMeHmanuu 10 OpraHW3aluM TOJIYyYEHUs] CpeaHEro oOIero
oOpa3oBaHus B TIpejeliax OCBOCHHS O00pa3oBaTENbHBIX MPOTPaAaMM CPEIHErO
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npodeccroHaIbHOro 00pa3oBaHusa Ha 0a3e OCHOBHOrO oOmero oOpa3oBaHMs C
ydeToM TpeboBaHMU  (enepandbHBIX TOCYJApPCTBEHHBIX  00pa30BaTEIbHBIX
CTaHJIApPTOB M IMoOJiyyaeMol mpodeccuu WM CIEUUATbHOCTH  CPEIHErO
npohecCHOHATBHOTO 00PA30BaAHUS.

bammakoB M.U. Maremartuka: KH. JJig TpernojaBaresisi: MeToll. mocooue. — M.,
2013

8.1. AHTEPHET-PECYPCbI

www.fcior.edu.ru  (MHpOpManmoHHbie, TPEHUPOBOYHBIE W  KOHTPOJIbHBIC
MaTepHabl).

www.school-collection.edu.ru (Eaunas komiekiuu udpoBeIx 00pa3oBaTe/IbHbIX
PECYPCOB).
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