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IlosicHuTeNbHAS 3aIUCKA

Pabouas mporpamma o0meoOpa3zoBaTenbHON y4yeOHOW aucuUIINHBL «Maremarukay
MpeHa3HaueHa JUIsl U3YYeHUS MAaTEMAaTUKH B MPOQECCHOHATBHBIX 00pa30BaTEIIbHBIX OPraHU3aIlUsaX
CIIO, peanmsyronmx 00pa3oBaTeIbHYIO MPOTPAMMY CPEIHErOo OOHmero oOpa3oBaHHS B Ipeleirax
OCBOEHHUSI OCHOBHOW mpodeccnoHanbHol oOpazoBaTtenbHO mporpammbl CIIO (OITOIT CIIO) na
0a3ze OCHOBHOTO o0O0mero oOpa3oBaHUA IMPH MOATOTOBKE KBaTU(PUKAMOHHBIX pabOYMX,
CIyXaIlWX U CIEIUAINCTOB CPETHETO 3BEHA.

PaGouast mporpamma paspabotana Ha ocHoBe TtpeboBanmii ®PI'OC cpennero oo6mero
0o0pa3oBaHUs, NPEABSBISICMBIX K CTPYKTYpE, COJCPXKAHUIO M PE3yIbTaTaM OCBOCHUS Y4eOHOM
JTUCIHUIUTMHBL «MareMaThKa», B COOTBETCTBUU C PeKOMEHIAMsSMU [0 OpraHU3alud IMOJYICHUS
cpenHero oOpa3oBaHUsS B IpeJaeiIax OCBOCHUS 00pa30BaTENbHBIX TMPOTPAMM  CPEIHETO
npodecCuoHaIBLHOTO 00pa3oBaHusi Ha 0a3e OCHOBHOTO o00mero o6pa3oBaHHUA C Y4YeTOM
TpeboBaHUN QeaepanbHBIX TOCYIaPCTBCHHBIX O00pa30BAaTENbHBIX CTAHIAPTOB W TIOJTydaeMOu
npodeCcCur Wi CTIeIHATBHOCTH CpeaHero npodeccuoHanbHoro obpazoBanus (muchmo Jlemapramenra
roCyJapCTBEHHOW TOJUTHKH B cepe moaArotoBku padouux kaapoB u IO MwuHoOpHayKH
Poccun ot 17.03.2015 Ne 06-259).

Conepxanne paboueit mporpamMmbl «MaTeMaTrKay HaIpaBJiIeHO Ha JOCTIKEHUE CIIEIYFOIINX
nenen:

- obecrieueHre choPMUPOBAHHOCTH TIPEJICTABICHHUN O COITUATBHBIX, KYIbTYPHBIX
U UCTOPUYECKUX (PAKTOpaxX CTaHOBIIEHUSI MAaTEMAaTUKU;

- obecneyeHue CHOPMUPOBAHHOCTH JIOTUYECKOTO, AJITOPUTMHUYECKOTO H
MaTeMaTH4eCKOro MBIIIJICHHS;

- obecnieyeHue cpOpMUPOBAHHOCTH YMEHHUIN NPUMEHATH MOJy4eHHbIE 3HAHUS
IIPH PEIICHUH Pa3INYHbIX 33/1a4;

- obecneyeHue chopMUPOBAHHOCTH MPEJICTABICHUN O MaTEMAaTHKE KaK YacTH
00111eueIOBeYeCKON KYyIbTYphl, YHHUBEPCAIbHOM fA3bIKE HAyKH, I[O3BOJIAIONIEM
OIHCHIBATh U U3y4YaTh peajbHbIC MPOLECCHI U SIBJICHUSL.

B paGouyio nporpamMMy BKJIIOYEHO COJEpKaHHE, HallpaBJIeHHOE Ha (popMHupOBaHHE Y
CTYJICHTOB KOMIIETEHIIMHA, HE0OXoauMBbIX s kadecTBeHHOTO ocBoeHus OIIOII CIIO na 6aze
OCHOBHOI'0 00mIero o0pa3oBaHUs C MOJy4EeHHEM CpPEIHEero o0miero oO6pa3oBaHUs; MPOrpaMMBbI
MOATOTOBKH  KBalU(PHUIIMPOBAHHBIX  paboumMx,  CIYXallUX;  MOpPOrpaMMbl  MOJATOTOBKHU
crnenuanuctos cpeanero 3BeHa (IIIIKPC, TITICC3).

PaGouass  mporpamma = MOXET  HCHOJB30BAThCsl  APYTUMU  Mpo(deccCHOHATbHBIMU
00pa3oBaTeNIbHBIMM  OpPTaHHU3alUsIMH, pPEaTUu3yIIMMH 00pa3oBaTeNbHYI0 MPOTrpaMMy CpEIHEro
obmero obOpazoBanusi B npenenax ocBoeHus ocHoBHOM OIIOIT CIIO nHa 6a3e OCHOBHOTO OOIIETo
obpazosanus (ITTIKPC, ITIICC3).



O0mas xapakTepuCTHKA Y4eOHOM 1M CHMIINHBI
«MaremaTuka»

MaremaTtuka siBisieTcst  (yHAAMEHTaJbHOM  0O0Ime0o0pa3oBaTeIbHON  AUCIHUIIMHOW  CO
CIIO’KUBIIAMCS YCTOMYMBBIM COACPKAaHUEM M OOIMIMMU TPeOOBAHUSAMH K TIOJOTOBKE O0YJaIOIIHXCS.

B Texnmkyme mpodeccCHOHAIBLHOW 00pa30BaTeJbHOW OpraHW3alUM, peaTU3yIONIeH
00pa3oBaTeIbHYIO IPOTPAMMY CpeJHero odmero oopaszoanus B npeaenax ocsoerus OIIOIT CITO
Ha 0a3e OCHOBHOTO 00mIero 0Opa3oBaHus, U3yYEeHHE MAaTEMAaTUKH MMEET CBOM OCOOEHHOCTHU B
3aBHCUMOCTH OT NPOoPuis npodhecCHOHATHEHOTO 00pa30BaHMSL.

[Ipu OCBOEHHHU npodeccuit CIIO u crenualbHOCTEH CIIO
€CTECTBEHHOHAYYHOro Mpo¢uias NpopecCHuoHAIbHOr0 00pa3oBaHMS, MaTeMaTHKa H3y4daeTcs Ha
6azoBoMm ypoBHe PI'OC cpennero oOmiero obOpa3zoBanusi; npu ocBoeHuun npodeccuit CIIO u
CIenMUaIbHOCTEHN CIIO  TexHHYEeCcKOTo " COLIMAJIbHO -OKOHOMUYECKOTO  Mpoduis
npodeccuoHalbHOrO 00pa3oBaHUsl MaTeMaTHKa Hu3ydaeTcs Oosiee YriayOjieHHO, Kak MNpoQuibHas
yueOHas IMCIHIUINHA, YYUTHIBAIOIIAs CTIEHU(PUKY OCBauBaeMBbIX MPO(ECCHii WM CIIeIaTbHOCTEH.

DTO BBIpaXKAETCS B COJIEPKAHUHM OOYyUEHHs, KOJMYECTBE YacOB, BHIICISIEMBIX Ha H3ydeHHE
OTIENBHBIX TEM MPOTPAMMBI, TITyOWHE WX OCBOCHHS CTYIEHTAMHU, 00bEME U XapaKTepe MPAKTUIECKUX
3aHSTUN, BUJaX BHEAYTUTOPHON caMOCTOSATEIbHON PabOThI CTY/AEHTOB.

OOmrre ey N3y9eHnst MaTeMaTUKN TPAJAUIIMOHHO PEATU3yIOTCsl B YETHIPEX HAIPaBICHUSX:

1) oOmee mpencraBieHue 00 UACSIX U METOIaX MAaTEMAaTHKH;

2) UHTEIUIEKTyaJbHOE Pa3BUTHE;

3) oBnageHue HeOOXOJUMBIMU KOHKPETHBIMU 3HAHUSIMU U YMEHUSIMH;

4) BocCIMTATEIHLHOE BO3JICHCTBHE.

[Tpodunuzamums meneit MaTeMaTHIECKOTO 00pa30BaHUs OTPAKAETCS Ha BEIOOPE MMPUOPHUTETOB
B OpraHu3alnuu y4eOHOUN paedaTenbHOCTH oOydaromuxcs. [as TeXHHYEeCKOro, COUUalIbHO-
AKOHOMHYECKOTO mpoduieit mpodeccnoHalbHOTO 00pa3oBaHUs BBIOOp Ieied cMmemaeTcs B
MparMaTH4eckoM HaNpaBlIeHUU, MPEIyCMATPUBAIONIEM YCHJIEHHE W paCIIUpPEHHE MPUKIIATHOTO
XapakTepa U3y4eHHs] MaTeMaTHKH, TPEUMYIIECTBEHHON OpPUEHTAllMU Ha alTOPUTMHUYECKUI CTUIIb
MO3HABaTeJNbHON JesTenbHOCTU. JlJIi TYMaHUTapHOTO U €CTECTBEHHOHAYYHOro Mpoduiei
npodeccuoHambHOro 00pa3zoBaHusl 0Oojiee XapaKTEPHBIM SIBIIETCS yCUJICHHE OOIIEKYJIbTYPHOM
COCTaBJIAIONICH yueOHOM AMCUMIUIMHBI C OPUEHTAIe Ha BU3YyaJbHO-00pA3HBIM U TOTHYECKUM CTUIIN
yueOHOU paboTHI.

N3yyenne matemMaTHKud Kak NpoMiIbHON 001eo0pa3oBaTeIbHON y4eOHOU AUCLMILIMHEI,
yuuThIBaromen crenuduky ocBanBaeMbix cryneHTamu npodeccuii CI1O unu cnenuansHoctu CIIO,
obecrieunBaeTCs:

* BBIOOPOM Pa3IUYHBIX MOJXO00B K BBEJCHUIO OCHOBHBIX IMOHSTHII;

* (popMupoBaHUE CUCTEMBI YUEOHBIX 3aaHuii, oOecreunBaronux 3pGeKTuBHOE

OCYIIECTBIICHHE BHIOPAHHBIX 1IEJIEBBIX YCTAHOBOK;



oboraieHueM CIeKTpa CTUJIeH ydeOHOU NeATeTbHOCTH 3a CUET COTIACOBAHUS
C BEAYIIUMU JCSATEIHPHOCTHBIMU XapaKTepPUCTUKAMU BEIOpaHHOH mpodeccun/
CHIEIIUATBHOCTH.

[MpodunpHas cocTaBisOmas OTPAKACTCA B TPEOOBAHUAX K IMOJTOTOBKE OOYJAIONIUXCS B YACTH:

o0Imeil cucTemMbl 3HAHWK: COJEpkKATeIbHBIC MPUMEPHI HCIOJH30BAHUS
MaTeMaTH4YEeCKUX WU U METOJIOB B NMPO(HECCHOHABHON AEATEIBHOCTH;
YMEHHN: pa3inyue B ypOBHE TpeOOBaHUMN K CIOKHOCTH NPUMEHSIEMBIX
AITOPUTMOB;
MPAaKTUYECKOTO MCIHOJb30BAHUS NPUOOPETEHHBIX 3HAHUM U yMEHHIl:
UHAUBUAYAJIBbHOTO yqe6H0r0 OIIbITa B IOCTPOCHNHN MAaTEMATUICCKHUX MOI[GJIGI;'I,
BBITIOJTHEHUH UCCIIE0BATEIBCKUX TPOEKTOB.

Takum oOpa3zom, peanu3anusi COJAEpXKaHUS YYCOHOM ITUCHUIUIMHBI OPHEHTHUPYET Ha

NPUOPUTETHYIO POJb MPOIECCYaJbHbIX XapaKTEPUCTUK y4eOHOW paboOThl, 3aBHUCSIIUX OT

npoduis npodecCHOHAIBLHOTO 00pa30oBaHMs, MOJTYYEHUS OMbITA MCIOJH30BAHUS MATEMAaTUKU B

COACPKATCIIbHBIX U HpO(i)GCCI/IOHaJ'II)HO 3HAYUMBIX CHUTyalUAX IO CpPaBHCHHUIO C Q)OpMaJ'IBHO-

YPOBHCBBIMU PE3YJIbTATUBHBIMU XaPAKTCPUCTUKAMU 06y‘~ICHI/I$I.

Conepxkanne ydeOHOW JUCHMIUIMHBI pa3paboTaHO B COOTBETCTBMHM C OCHOBHBIMHU

COJACPKATCIbHBIMHA JIMHUAMU O6y‘ICHI/I$[ MAaTEMATHKE:

anredpanyeckas JHMHMS, BKIIOUYAOIIasi CHUCTEMAaTH3allUI0 CBEICHUN O uuciax;u3ydeHue
HOBBIX M 0000IIeHHE paHee M3Y4YEHHBIX Orepanuil (Bo3BeJEeHUE BCTENEHb, W3BJICUEHHE
KOpHS, JIoTapu(MUpPOBaHUE, CHHYC, KOCHUHYC, TAHT€HC,KOTAaHI'€HC W OOpaTHble K HHUM);
U3y4eHHE HOBBIX BHUJAOB UMCIOBBIX BBIp@OKEHUIM (OpPMyN; COBEpIIEHCTBOBAHUE
MPAKTHUYECKUX HaBBIKOB u BBIUUCIIUTEIBHONUKYIBTYPHI, paciupeHue u
COBEPLICHCTBOBAHKE AJIreOpanvecKkoro anmapara,

copMHUPOBAHHOTO B OCHOBHOWH  IIKOJeE, u ero IpUMEHEHUE K
pelIeH MIoMaTeMaTUYECKUX U IIPUKIAIHBIX 3a7a4;

TEOPETUKO-(PYHKIIMOHANIbHASA JIMHUS, BKIIOYAIONIAs CHUCTEMATHU3alUI0 M pacIIMpeHHne
CBEJIEHUH 0 (PyHKLHUAX, COBEPIICHCTBOBAHUE rpauyecKuXx yMEHU|; 3HaKOMCTBO C
OCHOBHBIMU HJIEIMH M METOJIaMU MaTeMaTH4yecKoroaHaiau3a B oObeMe, MO3BOJISIOLIEM
ucciaeoBaTh  ANEMEHTapHble (QYHKUMM MpeuaTh IpoCTEeHIIne TI'eoMEeTpUUYECcKHe,
¢busnyeckue u Ipyrue npukiagHble3anadn;

JIMHUA ypaBHEHUI u HEpPaBEeHCTB, OCHOBaHHas Ha MIOCTPOEHUH u
UCCIIeIOBAHUMMATEMAaTHYECKUX ~ MOJeNell, mepecekaromascs ¢ aireOpauyecko
TEOPETUKO-(PYHKIIMOHATBHOMN JUHUAMU U BKJIIOYAOLIAs] pa3BuUTHE u
COBEpIIECHCTBOBAHUETEXHUKU  airedpanyeckux  MpeoOpa3oBaHUMl Uil pelleHus
ypaBHEHUIl,HEpaBeHCTB U  cucTeM; (OPMHUPOBAHHE  CHOCOOHOCTH  CTPOUTH U
UCCIEeOBAaThIIPOCTEHIINE MaTeMaTH4YeCKHe MOJIeIM IpU PpPEIIeHUU MPUKIAJHbIX
3aja4d,3ajad M3 CMEXKHBIX M CIEHUAIBHBIX JUCLMILIINH;T€OMETpUYECKas JIVHUS,
BKJIIOYAIONIAsl HAarJIsiJHbIE TIPEACTABICHUS O

NPOCTPAaHCTBEHHBIX (UTypax M H3y4EHHE UX CBOHCTB, (OPMHUpPOBAHUE Hpa3BUTHE
MIPOCTPAHCTBEHHOIO BOOOpaXkeHus, pa3BUTHE CHOCOOOBreOMeTPUYECKHUX
U3MEPEHUN, KOOPAMHATHOTO M BEKTOPHOTO METOAOB [UISPELICHUS MAaTEMaTHYECKUX M
MIPUKJIAIHBIX 3a/1a4;



* CTOXacTUYeCKas JIMHUS, OCHOBaHHAas Ha pPa3BUTUM  KOMOMHATOPHBIX  YMEHHH,
NPEACTAaBIEHUN O BEPOSITHO-CTATUCTHUUYECKHUX 3aKOHOMEPHOCTSAX OKPYXKAIOIIETO
MUpa.

Paznensl (TeMbl), BKIIFOUECHHBIC B COACPKAHUE Y4COHOW JUCUUIUIMHBI, SBISIOTCS OOIIMMH s
Bcex mpodmiel mpodeccHoHaTIBLHOTO 00pa3oBaHUS M HpH BceX oObeMax y4eOHOTrO BpEeMEHH
HE€3aBUCHUMO OT TOIoO, ABJIACTCA JIU yqe6Ha$1 JUCHUIIIINHA «MaremaThka» 0a30BOH WM
poUITLHOM.

N3yuenne o0meoOpa3oBaTenbHON Y4eOHOW IUCHUILIMHBI «MareMaThka» 3aBepliacTcs
IIOABCIACHUEM HUTOI'OB B (1)OpMC OK3aMCHAa B paMKax HpOMC)KyTO'—IHOfI arrectaun CTYACHTOB B
npouecce ocBoeHus: ocHoBHoi OIIOIT CIIO ¢ nonyyenuem cpennero oduiero oopazosanus (IIIIKPC,
[IICC3).

Mecto yqeﬁﬂoifl AUCIHUIIJIMHBI B y‘-leﬁl—[OM IJIaHe

VYueOnas aucuuuinHa «MaTeMaTuka» SBISETCS YYeOHBIM MPEAMETOM 00sS3aTeNbHON
npenMeTHou obnactu «MaremaTtuka u uHbopmaTukay OI'OC cpemnero odiiero o6pa3oBaHus.

B mpodeccroHanbHBIX 00pa30oBaTEIBHBIX OPraHU3AIMIX, PEATH3YIONINX 00pa30BaTEIbHYIO
nporpaMmy cpeasero oouero oopasosanus B npenenax ocsoeHuss OIIOIT CIIO nHa 6a3e 0CHOBHOTO
obmero oOpa3zoBaHus, yuyeOHas nucuMIUiMHA «MarteMaTtuka» u3ydaercs B oOrieoOpa3zoBaTeIbHOM
uukie ydebnoro miuana OIIOIT CIIO na 6Ga3e ocHOBHOro 00ImIero oOpa3oBaHMs C TMOJyYEeHHEM
cpeanero oomero oopazoanus (IITIKPC, TITICC3).

B yueOnpix mmanax IITIKPC, TIIICC3 yuebnas aucuuminHa «MartemaTtukay BXOJUT B
coctaB oO0mmMx o00I1e00pa30BaTEeIbHBIX YUYE€OHBIX ITUCIUILUINH, (OPMHPYEMBIX U3 00S3aTEIbHBIX
npeaMmeTHeix obmacteir PI'OC cpeanero obmiero oOpaszoBanusi, mia npodeccuit CIIO wnm
crermuanbHocTel CITO cooTBeTcTBYIOMETO TTPO NI MPOPECCHOHATHEHOTO 00pa30BaHUsI.

Pe3yabTathl 0cBOeHHS y4eOHOM M CUUIIIMHbBI

OcBocHME COepKaHus YIeOHON AMCIMILTMHBI «MaTeMaTHKa» 00eCleuynBaeT A0CTHKCHHE

CTyJICHTAMH CJICIYIOIIUX PE3y/IbTaTOB:

JIMYHOCTHBIX:
- ¢hOpMHPOBAHHOCTh MPEACTABICHHIA O MaTeMaTHKEe KaK YHHBEPCAIbHOM S3bIKCHAYKH,
CPEeACTBE MOJCIMPOBAHUS SIBJICHHU U MPOIECCOB, HICAX W METOJaX MATEMAaTHKH;
- MOHMMaHHUE 3HAYUMOCTH MaTeMaTUKH TSt HAYYHO-TEXHUYIECKOTO
nporpecca,pOpMUPOBAHHOCTh ~ OTHOIIEGHHMS K  MaTeMaTHKe KaKk K  4YacTH
00IeYeTOBEUCCKOMKYABTYPEl ~ 4Yepe3  3HAKOMCTBO  C  HCTOpUEH  pa3BHUTHSA
MaTeMaTHKH, 3BOJIONHMCHMATEMATHUCCKUX UIICH;
- pa3BUTHE JIOTHYECKOTO MBIIIIJICHUS, POCTPaHCTBEHHOTO
BOOOPaKEHUS,AITOPUTMHYECKOW  KYJIBTYPbl, KPUTHYHOCTH MBIIUICHUS Ha  yPOBHE,
HeoOXoauMoM JuisiOynymieid mpodecCHoOHaNbHON eSTeIbHOCTH, IJIS TPOIOIKCHUS
obOpa3zoBaHus U
camMo00pa3oBaHMUs;



- OBJAaJCHHE MAaTEMaTHUYCCKUMHU 3HAHUSIMH W  yMCHUSIMH, HEOOXOJUMBIMU
BIIOBCCIHCBHOW JKWU3HH, I OCBOCHHUS CMEXKHBIX €CTECTBEHHOHAYYHBIX IUCIHUILIHH
UIUCIUIUITHH ~ MPO(HEeCCHOHATBHOTO IHUKIA, JJs TOJy4eHUs oO0pa3oBaHUs B 00NACTSX,
HETPEOYIOINX yrIIyOJIEHHOW MaTeMaTHYECKOU MOITOTOBKH;

- TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHWIO, B TOM YHCIE CaMOOOpa3oBaHUIO,HA
NMPOTSHKCHUH BCEW KU3HH;  CO3HATEIBbHOE OTHOINICHUE K HENPEePHIBHOM
00pa30BaHUIO KaK YCIIOBHIO YCHEIHOM npodeCCHOHATBHOU u
00IIECTBEHHOM ICATEILHOCTH;

- TOTOBHOCTb u CIIOCOOHOCTh K CaMOCTOSITEIIbHOU TBOPYECKOU u
OTBETCTBEHHOMICATEITHHOCTH;

- TOTOBHOCTh K  KOJUICKTHBHOW  paboTe, COTPYIHHYECTBY CO CBEPCTHUKAMH
BOOpa3oBaTeNbHOM, OOIIECTBEHHO TIOJIE3HOM, Y4eOHO-UCCIIEA0BATEIbCKOM, TMPOEKTHOM
UIPYTUX BHJIAX JCSATCIEHOCTH;

- OTHOIIIEHUE K MPO(PECCHOHATHLHON IeATETHPHOCTH KaK BO3MOXKHOCTH YYaCTHs BpCIICHHUH
JIUYHBIX, OOMIECTBEHHBIX, TOCYIAPCTBCHHBIX, 0OMCHAIIMOHAITBHBIX IMPOOIIEeM;
MeTanpeIMeTHbIX:

- yMEHHE  CaMOCTOSTEILHO  ONpEACNATh  IeId  JICITCIbHOCTH WM COCTaBJIATH
TUTAHBIEATSIBHOCTH; CaMOCTOSTEIIBHO OCYIIECTBIIAT, KOHTPOJIMPOBATH "
KOPPEKTUPOBATHICATCIIBHOCTh,  HMCIIOJIB30BaTh  BCE  BO3MOXKHBIC pPECYpChl  JUIS
JTOCTHIKCHUATIOCTABICHHBIX IeJIC W pealu3aluu TJIaHOB JIEATCILHOCTH; BBIOUPATH
YCIIENTHBICCTPATET N B PA3JIMIHBIX CUTYAIIHSX;

- yMEHUe MIPOYKTUBHO obarbes u B3aUMO/ICHCTBOBATh B nporecce
COBMECTHOM/IESITENIBHOCTH, YYUTHIBATh TMO3ULUU APYTHMX YYACTHUKOB JI€ATEJIbHOCTH,
s pexTuBHOpa3pemaTb KOHQIUKTHI;

-BJIaJICHUEC HaBBIKAMH TO3HABATEIbHOW, Y4EOHO-UCCIECAOBATEILCKOH H MPOCKTHOU
NesTEIbHOCTH B cdepe o0ONEeCTBEHHBIX HayK, HaBbIKAMHU pa3peuieHHUsANpooIeM;
CIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIbBHOMY MOHMCKY METO/IOB PEIIECHUSTPAKTUYECKUX
3a/1a4, MPUMEHEHUIO PA3IUYHBIX METO/IOB MO3HAHUS;

-TOTOBHOCTbh U CIIOCOOHOCTH K CaMOCTOATEIbHON MH(DOPMAIIMOHHO -[103HABATEIHHON
NEeSITeIbHOCTH, BKJIIOYas YMEHHE OPHUEHTHPOBATHCS B PA3NMYHBIX MCTOYHHKAX COIUATILHO-
MPaBOBOM U YKOHOMHYECKON MHGPOpPMALNK, KPUTHUYECKU OLIEHUBATh U UHTEPIPETHUPOBATH
HHGOPMALHIO, TOJTYYaeMYI0 U3 Pa3IMYHbIX UCTOUHUKOB;

- BIaJeHUE S3bIKOBBIMU CPEJCTBAMHU: YMEHHE SCHO, JIOTHYHO M TOYHO H3J1araTbCBOIO
TOYKY 3PEHHUSI, UCII0JIb30BATh aJICKBATHBIC S3bIKOBBIE CPEJICTBA;

-BJIaJICHUE HAaBBIKAMU MO3HaBaTEIbHOU pedIeKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBHUI U MBICIIUTENBbHBIX MIPOLIECCOB, UX PE3YJIbTATOB M OCHOBAHMIA, TPAHUI] CBOETO 3HAHUS
Y HE3HaHUsl, HOBBIX MTO3HABATENbHBIX 33/1a4 U CPEJICTB I UX JOCTHKCHHUS,

- IENeYCTPEeMIICHHOCTh B TOHMCKaX U TMPUHITHU peEHIeHHi, coo0pa3uTeIbHOCTh
WUHTYUIIUSA, Pa3BUTOCTH MPOCTPAHCTBEHHBIX MpeJCTaBICHUN;
CIOCOOHOCTHBOCIIPUHUMATE KPAcoTy ¥ TAPMOHHUIO MHUPA;

npeAMeTHbIX:

- cpopMUPOBAHHOCTH npeacTaBICHUM 0 MaTeMaTHKe KaK 4acTH
MHPOBOUKYIBTYPHl M MECT€ MAaTEMaTHKH B COBPEMEHHOW NMBHIIM3AlMH, CHOCO0ax
OTIMCAHUSISIBICHUN PealbHOTO MHUPA HA MATEMaTUIECKOM SI3BIKE;



- c(OPMHUPOBAHHOCTh TPEJCTABICHUH O MaTEeMaTHYECKUX TMOHATUAX KaKBaKHEHIINX
MaTeMaTUYECKUX MOJECIIAX, MO3BOJSAIOIIMUX ONKMCBIBATh U U3Y4aTh PA3HBICIIPOLIECCHl U SABIICHUS;
IIOHMMAaHNWE BO3MOKHOCTH aKCUOMAaTUYECKOTO IOCTPOCHUAMATEMATUUECKUX TEOPUH;

- BJIQJICHUE METOJAMM J0KA3aTEIbCTB U AJITOPUTMOB PEUICHUS, YMEHHUE HUXIIPUMEHSATSH,
IIPOBOJIUTH JI0KA3aTEIIbHBIE PACCYXKICHUS B XOJ/I€ PEILICHUS 3a/1a4;

- BJIQJICHUE CTAaHJAPTHBIMU NPUEMAMH PELICHUs PALlMOHAJIBbHBIX M HPPALHUOHAIbHBIX,
II0KA3aTEebHBIX, CTCIEHHBIX, TPUIOHOMETPUYECKUX YPAaBHEHHM U HEPABEHCTB, HUX CHCTEM;
HCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IPOIPAMM, B TOM YHUCIE JUI IIOMCKA IIyTH PEIICHUS U
MJUTFOCTPALIMY PELICHUs YPAaBHEHUIN U HEPABEHCTB;

- copMHPOBAHHOCTH NPEACTABICHUN 00 OCHOBHBIX MOHATHIX MAaTEeMaTHUECKOTOAHAIN3a U UX
CBOICTBaX, BIJIAJICHUE YMEHHEM XapaKTepU30BaTh TMOBEJACHHE (YHKIUH,HCIIOIb30BaHUE
IIOJIyYEHHBIX 3HAHUM [UI1 ONHUCAaHMSA W aHaJINW3a PEATbHBIX 3aBUCHMOCTEM;

- BJIQJICHHE OCHOBHBIMH HNOHATUSMH 0 IIOCKOCTSAX 51
MIPOCTPAHCTBEHHBIXI€OMETPUUECKUX durypax, 1504 OCHOBHBIX CBOWCTBAX;
chopMUPOBAHHOCTh YMEHHUSAPACIIO3HABATh FreOMETpUUYECKHE QUTYPHI HA YepTEXKaxX, MOJCIISIX U
B pE€aJIbHOM MUPE;IIPUMEHEHNE U3YUYEHHBIX CBOMCTB IreOMeTpUYEeCKUX GUryp U Gpopmyn Ajis
peueHns

TF€OMETPHUUYECKHX 33/1a4 U 33]a4 C PAKTHYECKUM COJIEPKAHUEM;

- ¢pOpMHPOBAHHOCTH NpeACTaBICHUHN 0 nmporeccax " ABJICHUSAX,
MMEIOIHNXBEPOSITHOCTHBIA XapakTep, CTAaTUCTHYECKUX 3aKOHOMEPHOCTSAX B pEalbHOM
MHUPE,0CHOBHBIX MOHATHAX JJEMEHTApHON TEOpPUH BEPOSTHOCTEH; YMEHHM HaXOJUTh
MOLEHNUBATh BEPOSITHOCTH HACTYIJICHUSA cOOBITUH B MPOCTENIINX
NPAKTUYECKUXCUTYAUAX U OCHOBHBIE XapaKTEPUCTUKHU CIIydalHBIX BEJINYMH;

- BJIAJCHHME HaBBIKAMHUHCIIOJIL30BAHUS TOTOBBIX KOMIIBIOTEPHBIX IIPOrPaMM IPUPELICHUH 3a1a4.

Conep:xanue y4eOHOH U CHUTIITAHbI
BBenenune

Marematnka B HayKe, TEXHHUKE, OKOHOMHKE, HH(GOPMAIMOHHBIX TEXHOJIOTHUAX |
MpaKTUYECKO aesrenbHocTH. Llenmn W 3amaum mM3ydeHUss MaTeMaTHKUA TMPH OCBOSHUHU Mpodeccuid
CIIO u cnemuansaocten CIIO.

Anredpa
Pa3BuTHe NOHATHS 0 YHCIIE

HGJ'ILIG H palMOHAJIbHBIC YHCJIA. I[eﬁCTBHTeHLHLIe qucjia. HpI/I6JII/I)KCHHBIe BBIYMCIICHUSA.
KomirekcHiIe uncia.

KopHu, crenenn n 1orapugmsl

KOpHI/I n CTCIICHU. KOpHI/I HaTypaJleoﬁ CTCIICHU M3 YHcla U uxX cBoiictBa. CTemeHHU C
pauOHAJIbHBIMHA ImoKa3aTciasaiMu, nx CBOHCTBA. CreneHu C JeHCTBUTEIbLHBIMU
mokazatensMu. CBOMCTBA CTEIICHH C JEeHCTBUTEIBHBIM IIOKa3aTEJIEM.



Jlorapudm. Jlorapudm umcma. OcHOBHOE jorapudMudeckoe TOXKAECCTBO. [lecaTudnbie U
HaTypaybHble Torapudmsl. [IpaBuna aeiicTBuii ¢ norapupmamu. Ilepexos K HOBOMY OCHOBAHHIO.

I[IpeoOpa3zoBanue anredbpamveckux BbIpaxeHui. lIpeoOpa3oBaHUE paNMOHAIBHBIX,
UppaMOHAIIBHBIX CTETIEHHBIX, TOKA3aTEIbHBIX U JIOTAaPU(DMUIECKUX BHIPAKCHUI.

Ilpakmuueckue 3anamus.

Apudmerndeckue OEHCTBUS HaAJ YHCIAMH, HAaXOXJECHHE MNPUOIMIKEHHBIX 3HAYCHHN
BEJIMYMH M MOTPEIIHOCTEN BbIYMCICHUH (aOCOIOTHOM M OTHOCHUTENBHOW), CPaBHEHHE YHCIIOBBIX
BBIPKCHUH.

Brruncnenue u cpaBHeHHE KOPHEN. BBINIOJIIHEHNE pacyeToOB ¢ paauKaIaMU.

Pemenne nppannoHanbHbIX ypaBHEeHUM. HaxoxieHne 3HAUEHUI CTENEHEN C palMOHaIbHBIMU
nokazarensimu. CpaBHeHue crenenell. [IpeoOpa3oBanue BbIpakeHUH, coepkalux creneHu. Pemienue
IIOKa3aTeNIbHBIX YPABHEHMI.

Pemrenne npuknanHeIx 3amay.

HaxoxneHue 3HaueHuil yorapu@ma 1O MPOU3BOJIBLHOMY OcHOBaHMIO. llepexon ot ogHoro
OCHOBaHUS K JpyroMmy. Beiuucnenuss u cpaBHeHue norapu¢mon. JlorapudmupoBanue u
ITOTEHIIUPOBAHNUE BBIPAKECHUM.

[TpuOnkeHHbIe BBIYUCIICHUS U pPELIeHMs] TPUKIIaIHbIX 3a1ad.

Pemenue norapupmMuueckux ypaBHEHHI.

OCHOBBI TPUIOHOMETPHUH

OcHOBHBIE MOHATHUSA

Pagnannas mepa yrna. BpamarensHoe aBukeHue. CMHYC, KOCHUHYC, TAHT€HC M KOTAHTE€HC
qucla.

OcHOBHbIE TPUTOHOMETPUYECKHE TOKIECTBA

®opmynsl npuBeneHus. Popmynbl crnoxkeHus. Popmynel yaBoeHusi. @opmysbl MOJOBUHHOTO

yria.

IIpeoOpa3oBanusi NPOCTEHIIMX TPUTOHOMETPUYECKUX BbIPAKEHU I

[IpeoGpa3oBaHre CyMMbI TPUTOHOMETPUYECKUX (YHKIMI B MPOU3BEICHUE U IPOU3BEICHUS B
cyMMy. BripakeHue TpUroHoMeTpuuecKux (PyHKIHI yepe3 TAH€HC MOJIOBUHHOTO apryMeHTa.

Tpuronomerpuyeckue ypaBHeHUsl U HEPaBEHCTBA

IIpocTelimue TpuroHoMeTpudueckue ypapaeHus. Ilpocrelimue TpUuroHomeTpuyecKue
HEPABEHCTBA.

OO6patHble TpUroHOMeTpUUYeckre QYHKIUN. APKCHHYC, apKKOCHHYC, apKTaHI'€HC.

Ilpakmuueckue 3anamus.

PannaHHBIN METOA U3MEPEHUS YITIOB BPAILCHHS U CBSI3b C IPAJyCHOM MEPOX.

OCHOBHBIE ~ TPUTOHOMETPUYECKHE  TOXIECTBA,  (POPMYJbl  CIIOXKEHHUS,  YIABOCHHA,
npeoOpa3oBaHUE CYMMBI TPUTOHOMETPHUYECKUX (YHKIUH B MPOU3BEICHHUE,
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npeoOpa3oBaHUEe TMPOU3BEACHHUS TPUTOHOMETPUYECKUX (QYHKIUH B cymmy. lIpocreiimmue
TPUTOHOMETPUYECKHUE YPABHEHMS U HEPAaBEHCTBA.
OO6patHble TpUTOHOMETpHYECKHE (DYHKIIMU: apKCUHYC, apKKOCHHYC, apKTaHT€HC.

DyHKIUH, UX CBOHCTBA M I'paduKHU

Oynkmuu. O0JIacTh ONMpEACIICHUs W MHOXKECTBO 3HAUeHWH; rpaduk (QyHKIHUH, MOCTPOSCHUE
rpaduKoB QYHKIMHA, 33 JaHHBIX PAa3TUNYHBIMU CIIOCOOAMHU.

CsoiictBa  ¢QyHKIMH.  MOHOTOHHOCTH,  YETKOCTh,  HEYETKOCTb,  OTPAaHHYCHHOCTb,
NepuoANYHOCTh. [IpoMeXyTKH BO3pacTaHusi M yObIBaHHs, HauOOJIbIIEe W HAaMMEHbIIEe 3HAYCHUE,
TOYKH DJKcTpemyma. ['paduueckas wuHTepmnperanus. Ilpumepsl (QYHKIHOHAIBHBIX
3aBUCHUMOCTEH B peaJbHBIX Mpomeccax M SABICHUAX. ApHPMETHUECKHE ONepaluu HaJ
¢bynkuusamu. CrnoxHas GyHkuus (kommnosunus). [ToHsTHe 0 HEMPEPHIBHOCTH (PYHKIUH.

Obpatnbpie ¢yHkuuu. OO6nacTe omnpeaeneHuss U o0nacTh 3HAYEHUH OOpaTHOM (YHKITMH.
I'pacduk obpaTHOM PyHKIUU.

CreneHnble, NOKa3aTe/bHbIE, JJOrapuMuiecKue u
TpUroHomerpuyeckue pynkuun O0parnbie
TPUrOHOMeTpHYecKHue pyHKIMu

Onpenenenust GyHKINNA, UX CBOWCTBA U TpapUKU.

[IpeobpazoBanue rtpadukoB. [lapamiensHBId TEPEHOC, CUMMETPUS OTHOCHUTEIBHO OCeH
KOOpJIMHAT U CUMMETpPHUSI OTHOCUTEIBbHO Hauajla KOOPJIWHAT, CHMMETPHUS OTHOCHUTEIBHO MPSMON
y=X, PacTsDKEHUE U C)KaTue BAOJb 0Cell KOOpAUHAT.

Ilpakmuueckue 3anamus.

[Ipumepbl 3aBUCHUMOCTEH MEXIy NEpeMEHHbIMH B peaJbHBIX Ipolleccax U3 CMEXHBIX
muctumnH. Onpenenenue Gynkumii. [loctpoenne u urenue rpadukoB ¢GyHkiui. MccmenoBanue
¢byakuun. CBOWMCTBA JIMHEHHOW, KBaJIpaTUYHOM, KYCOUHO-JTUHEHHON M APOOHO-TMHEWHON (YHKITUH.
HenpepriBabie u nepuonuveckue ¢ynkuuu. CBoicTBa U rpadukud CUHYCa, KOCHHYca, TaHIeHca U
kotanrenca. OOpatHble (QyHKIMH W ux Tpaduku. OOpaTHBIE TPUTOHOMETPUYECKHE (YHKIIHH.
[IpeoGpazoBanus rpaduka ¢pynkuuu. ['apmonndeckue xonebanus. [lpuknanneie 3anayu.

[TokazarenbHble, ToTapupMUUECKUEe, TPUTOHOMETPUYECKUE YPaBHEHUS U HEPABEHCTBA.

Ha4vana MaTeMaTH4€CKOr0 aHAJIM3a

IMocaenoBaTeabHocTH. CriocoObl 3a7jaHUsI M CBOMCTBA YMCIIOBBIX I1OCIIEA0BATEIBLHOCTEH.
[lonsTe o mpexnene nocienoBaTesbHOCTH. CyllleCTBOBaHME IIPEleNa MOHOTOHHOM OrpaHUYEHHOU
nocnenoBatenbHocTd.  CymmupoBaHMe — mociejnoBaTenbHocTeil.  beckoHeuno — yObiBaroas
reoMeTpuyYecKas porpeccus u e€ cymma.

IIpousBoanas. [lonsTue o mpou3BoAHON (YHKUMH, €€ TeoMeTpUUYecKud M Qusnueckui
CMBICJI. YpaBHEHHE KacaTeabHOM K Tpaduky ¢yHkuuu. IIpousBoaHble CyMMBI, Pa3HOCTH,
MIPOU3BEACHUS, YacTHbIE. [IpON3BOAHBIE OCHOBHBIX JIEMEHTAPHBIX
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¢byakiuid. [IpuMeHeHne NPOU3BOJHOW K HCCICNOBAHUIO (YHKIUNA U TMOCTPOCHUIO T'padHKOB.
[TpounsBoaHbIe 00paTHON GYHKINUU U KOMIIO3ULUHU (PYHKITUH.

[Ipumepsbl ncnob30BaHUs IPOU3BOJHOM /ISl HAXOXKIEHHSI HAWJIYULIEro PElIeHUs B IPUKJIAJHBIX
3agadax. Bropas npousBoaHas, €€ reoMeTpuueckuii U Gpuandeckuii cMpicit. HaxoxaeHne cKopocTu aiis
nporiecca, 3a1aHHOTo0 (OPMYIIOi U rpadrKOM.

IlepBooOpasnass u uHTerpaj. l[IpumeHeHue OMNpEACIIEHHOr0 WHTErpajga JUisl HaXOXKJICHUS
IJI0MaaM KpuBOJMHEHHON Tpanenuu. @®opmyna Herootona - Jleitonuma. I[lpumepsl npumeHeHUs
UHTErpana B QU3UKe U FEOMETPUHU.

Ilpakmuueckue 3anamus.

UucnoBas  mOCIENIOBATEIBHOCTD, cnocobbl €€  3ajaHud, BBIUMCIIEHUS  YJICHOB
nocnenoBarenbHocTH. Ilpenen mnocnenoBatenbHOCTH. beckoHeuHo yObIBarolas IeOMETpUYEcKas
Iporpeccus.

[Ipon3BogHasA: MEXaHUYECKUM U T€OMETPUYECKUI CMBICIT IPOU3BOHOM.

YpaBHeHue kacarenbHol B o0mem Buae. [IpaBuna u popmynsl nuddepeHuupoBanus,
Tabluna TMNpPOU3BOAHBIX 3JEeMEHTapHbIX ¢YyHKuuil. HccnenoBanue ¢QyHKIMHM C HOMOIIBIO
npousBoaHOM. HaxoxkneHue HanOOJbLIETO, HAWMEHBIIETO 3HAYEHUS M HKCTPEMAIbHBIX 3HAYEHHUH
GyHKIMH.

Wnterpan u nepBooOpaznas. Popmyna Heiorona - JleiOuuma. IlpuMenenue wuHTerpama K
BBIYMCIICHUIO (PU3NYECKUX BETMUMH U TUTOIIA/ICH.

YpaBHeHUsI M HEPABEHCTBA

YpaBHeHUs] U CHCTeMbl YpaBHeHHMiH. PanuoHanbHbIC, UPPALMOHAIBHBIC, ITOKA3aTENbHBIE U
TPUTOHOMETPUYECKUE YPABHEHUS U CUCTEMBI.

PaBHOCHIIBHOCTH YpaBHEHUI, HEPABEHCTB, CUCTEM.

OCHOBHBIE TPUEMBI UX peIIeHUs (Pa3/IoKEHHE Ha MHOXKUTEIH, BBEJECHHE HOBBIX HEU3BECTHBIX,
MIOJICTAHOBKA, TpapUyIeCcKuii METO.).

HepaBencrBa. PannoHaibHbIE, MPpPalMOHAIbHBIE, IIOKA3aTEIbHbIE U TPUTOHOMETPUYECKHE
HepaBeHCTBA. OCHOBHBIE ITPUEMBI UX PELICHUS.

HUcnoab3oBanue cBOMCTB M rpadukoB GyHKIMA NPU pelieHUU YPABHEHHMd U HEPaBEHCTB.
Meton unreppasioB. M3o00paxxeHne Ha KOOPAMHATHOMN IUIOCKOCTH MHOXECTBA PELICHUI ypaBHEHUH U
HEPABEHCTB C IByMsl IEPEMEHHBIMU U UX CHUCTEM.

Ilpuxnaonsie 3a0auu.

IIpuMeHeHrEe MaTeMaTUYECKUX METOJOB JUIsl PELIECHMs COAECP/KATEIBHBIX 3a/1ad U3 pa3IMYHBIX
oOnacTell HAyKu U IPAKTUKH.

WuTepnperanys pe3yibraTa, y4e€T peaJbHbIX OTPaHUUEHUM.

Ilpakmuueckue 3anamua.

Kopnu ypaBuenuii. PaBHocuiisHOCTh ypaBHeHui. [IpeoOpa3zoBanue ypaBHEHU.

OcHoOBHBIE IPUEMBI PELICHUS ypaBHEHUH. Pelienue cucreM ypaBHEHUH.

Hcnonbs3oBaHue CBOMCTB U rpadMKOB (QYHKIUI IS pelieHUs] ypaBHEHUH U HEPaBEHCTB.

Kom0Onnaropuka, CTATHCTHKA M TEOPHsI BEPOSITHOCTEH JJIeMEHThbI
KOMOMHATOPUKH

OcCHOBHBIE MOHATUS KOMOWHATOPHKH. 3a/aud Ha MOJCYET YHcia pa3MelleHUi, MepecTaHOBOK,
coueranuil. Pemenne 3amau Ha mnepebop BapuantoB. Popmyna OuHoma HperoTona. CBoiicTBa

OuHOMHMHANBHBIX K03 durmenton. Tpeyronpuuk [Tackans.
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DJIeMeHTbI TEOPUH BePOATHOCTEH

CoObiTHE, BEpOSITHOCTH COOBITHSA, CIIOXKEHHE M YMHOXXEeHHE BeposTHocteil. [lonsatme o
HE3aBUCUMOCTH coObITHIL. J[MCKpeTHas ciydaiiHas BEIWMYMHA, 3aKOH €€ pacmpezaesieHus. UYucioBble
XapaKTePUCTUKHU AUCKPETHOU ciaydailHoH BennuuHbl. [ToHsATHE 0 3aKOHE OOJIBIINX YUCEN.

9J1eMeHTbl MaTeMATHYeCKOl CTATHCTHKH

[IpencraBnenue paHHbIX (TAaOMULBI, AUarpaMMbl, Ipaduku), TeHEpajbHas COBOKYIHOCTD,
BBIOOpKa, cpeiHee apudmeTndeckoe, Meauana. [lonsaTrue o 3ajayax MaTeMaTHIECKOW CTaTUCTUKH.

Pemrenne npakTudeckux 3a1ad ¢ IPUMEHEHUEM BEPOSTHOCTHBIX METOIOB.

Ilpakmuueckue 3anamus.

Uctpusa pa3Butusi KOMOMHATOPUKU, TEOPHUU BEPOSTHOCTEH W CTAaTUCTUKU U HMX pOJb B
pa3Iu4YHBIX cdepax YenoBeuecKoW xuzHeaesTenbHOCTH. [IpaBuna komOuHartopuku. Pemenue
KOMOMHATOpHBIX 3aja4. Pa3menienus, coueranus u nepecraHoBku. buHoM HbroToHa M TpeyroybHUK
[Tackais. [Ipuknanseie 3a1a4u.

Kitaccnueckoe omnpeneneHne BEPOSITHOCTH, CBOWCTBA BEpPOSTHOCTEM, TeopemMa O CyMMe
BeposTHOCTEeH. Briuncinenue BepostHocTed. [lpuknagueie 3amauu. [lpencraBiieHHMEe YMCIOBBIX
naHHbIX. [Ipuknansele 3amgadn.

I'eomerpus
IIpsiMble ¥ MJIOCKOCTH B NPOCTPAHCTBE

BzaumHoe pacnonoxeHue ABYX MNpsMBIX B MNpocTpaHcTBe. [lapannenbHOCTh MNpSIMON H
miockoctu.  [lapamnmenbHocTh  mockocTtel.  [lepneHAMKYISIpHOCTH  NPAMOM W IUIOCKOCTH.
[lepieHauKyJIsip ¥ HakKJIOHHAA. YTOJ MEXIY MNPSAMOM M IUIOCKOCTBIO. JIByrpaHHBI yroja. Yrona
MEXy MIOCKOCTAMU. [lepneHANKyIIpHOCTh ABYX IIOCKOCTEH.

I'eomerpuueckue mnpeoOpa3oBaHUs MPOCTPAHCTBA: MapaUIeTbHBIM IMEPEHOC, CHUMMETPHS
OTHOCHUTEJIHHO TJIOCKOCTH.

[TapannensHoe mnpoexTtupoBanue. I[lmomanes opToroHanbHOW mpoekuuu. HM3obOpaxkenue
MIPOCTPAHCTBEHHBIX (PUTYP.

MHOrorpaHHUKHU

Bepmmnbl, pebpa, rpaHu MHOrorpanHuka. PasBeprka. MHororpaHHble yribl. Beimykibie
MHOrorpaHHuku. Teopema Diinepa.

[Ipusma. [Ipsamas u HakiaonHas npusma. [IpaBunbnas npusma. [lapannenenunen. Kyo6.

ITupamupa. [IpaBuibHag nupamuga. Y cedeHHass nupamuaa. Terpasp.

CumMmMeTpuu B KyOe, B mapajijieNienune e, B Ipu3Me U MupaMu/e.

Ceuenust kyOa, mpU3MbI U IUPAMHUIBL.

[IpencraBienre 0 MpaBHIBHBIX MHOTOTpAaHHUKaX (TeTpa’ape, Kyde, OKTadape, MOJeKa’ape U
HKOCadIpe).
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Tenan MOBEPXHOCTHU BPallCHUSA

Hunuuap um xoHyc. YceueHHbI kKOHyc. OCHOBaHHUE, BbICOTA, OOKOBas IOBEPXHOCTb,
oOpa3yrommas, pazBepTka. OceBble CEUCHUS M CCUCHHSI, MapaJlIeIbHbIE OCHOBAHHUSL.
Hlap u cepa, ux ceuenus. KacatenpHas miockocTs K chepe.

I/I3MepeHI/Iﬂ B reoMmeTpun

O0beM u ero usmepenne. MaTerpansHas popmyiia oobema.

dopmyna o6bema kyba, IpsIMOYTOJILHOTO Mapauiesienuneaa, Npu3Msl,
uuinuHapa. @opmyna o0bemMa nupamuasl U KoHyca. @opmyinsl o0beMa mapa u
TUIOIA/IU CEPHI.

[Tono6ue Ten. OTHOMIEHUS MJIOMIAIEH TOBEPXHOCTEN M 00BEMOB TIOI00HBIX TEI.

KOOp}II/IHaTbI H BEKTOPbLI

[IpsimoyronpHas (AekapToBa) CHCTEMa KOOpAMHAT B MpocTpaHcTBe. Popmyrna paccTOSHUS
MEXAY IBYMSI TOUKaMU. Y paBHEHUS cepbl, INIOCKOCTH U MPSIMOM.

Bekrtopel. Monyne BekTtopa. PaBeHcTBO BekTOpoB. Cl0KEHHE BEKTOPOB. YMHOKEHHE
BEKTOpa Ha uncio. PaznojkeHue BeKTopa MO HalpaBlIEHUsIM. YTOJI MKy AByMs BekTopamHu. [Ipoekuus
BeKkTOpa Ha ochb. KoopauHats! BekTopa. CKalisipHOE MTPOU3BEIEHUE BEKTOPOB.

Hcnonb3oBanue KOOpAMHAT U BEKTOPOB IIPU PEIICHUN MaTEMaTUUYECKUX U MPHUKIAIHBIX 3a/1a4.

Ilpakmuueckue 3anamus.

[Ipu3zHaku B3aMMHOTO PACHOJIOKEHHUS MNPAMBIX. YTOJI MEXIy MNOpiaMbIMU. B3anmuoe
pacnoyIOKeHHe MPAMBIX M IUIOCKOCTEH. llepneHaukynsp ¥ HakJIOHHAs K IJIOCKOCTH. YTOJ MEXIy
NPAMOM M MJIOCKOCTHIO. TeopeMbl 0 B3aMMHOM PACIIOJIOKEHUH MPSIMOM M TJIOCKOCTH. Teopema o Tpex
MEepHEHANKYIpax.

[Ipu3Hakuy u cBOMCTBA MapajlIeIbHbIX U MEPIEHIUKYISAPHBIX IUNIOCKOCTEH.

PaccrostHue OT TOYKM 10 IUIOCKOCTH, OT MPSAMON A0 IUIOCKOCTH, PACCTOSHUE MEXIY
IUIOCKOCTSIMU, MEXKIY CKPEIIUBAIOIIMMUCS MPSMBIMH, MEXKAY MPOU3BOJIBHBIMU (urypamu B
MIPOCTPAHCTBE.

[TapannenpHOE NPOEKTUPOBAHME M €ro cBoicTBa. Teopema O IJIOMAAXM OPTOTOHAIBHOM
MPOEKINHU MHOTOYTOJIbHUKA. B3auMHOe pacrnoiokeHue MpoCTPaHCTBEHHBIX (QUryp.

Paznuunbie Buapl MHOTOTpaHHUKOB. VX n3o0paxenus. CedeHus, pa3BepTKH MHOTOTPaHHUKOB.
[Inmomans noBepxHocTU. Bunapl cumMmerpun B npocTpaHcTBe. CHUMMETpus Tl BpalleHUus U
MHOTOTPaHHUKOB. Brruucienue miomasneit 1 00beMoB.

Bexrtopsl. [elicTBus ¢ BekTopamu. JlekapToBa cucTeMa KOOpPAUHAT B MPOCTPAHCTBE.

YpaBHEeHUE OKPYXHOCTH, cepbl, MIOCKOCTH. PacctosiHne Mexay Toukamu. JleiicTBus ¢
BEKTOpaMHM, 3aJaHHBIMM KoopauHatamu. CkansipHO€ TIPOM3BEAEHHE BEKTOpOB. BekTopHOe
YpaBHEHHE TMpsIMOM U IUIOCKOCTH. lcrnosnp3oBaHME BEKTOPOB IIPU  JOKA3aTENIbCTBE TEOPEM
CTEpEOMETPUHU.
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I BHEayIMTOPHBIX 3aHATHM CTYyACHTAM HapsAAy C pELIEHHEM 3a]lay HBBIITOJIHEHUS
MPAKTUYECKHUX 33JJaHUH MOYKHO TPEIUIONKUTH TEMBI UCCIEOBATEILCKUX U peepaTUBHBIX paboT, B
KOTOPBIX BMECTO CEPUM OTAEIBHBIX MEJIKUX 3aJa4y U YINPaKHEHUM NPEAIararoTcsl CHOKETHBIE
3a/1aHusl, TPEOYIOIINE JUTUTEIHHOM padoThl B paMKaxX OJHOW MaTeMaTUYECKON CUTyalluu. DTHU
TeMBbl MOTYT OBITh KaK WHIAMBUIAYaJbHBIMHU 3aJlaHUSIMHU, TaK M TPYNIOBBIMH JII COBMECTHOTO

BBIIIOJIHCHU S UCCIICIOBAaHUA.

Tembl pedepaToB (I0KJIAT0B), HCCIAEA0BATEIbCKUX MPOCKTOB

* HenpepsiBHbIe 1poOH.

* [IpumeHeHME CIOKHBIX MPOIIEHTOB B AKOHOMUYECKHUX pacyeTax.
* [lapaymenbHO€ MPOEKTUPOBAHKE.

» CpenHue 3Ha4eHHS U UX IPUMEHEHNE B CTAaTUCTHUKE.

* BekropHoe 3a1aHue IpsIMBIX U INIOCKOCTEN B IPOCTPAHCTBE.
* CrnoxeHne TapMOHUYECKIX KOJICOAHMIA.

* I'paduyeckoe penieHre ypaBHEHUI 1 HEPABEHCTB.

* I[lpaBusibHbIE U TOTYIPAaBUIbHBIE MHOTOIPAHHUKU.

» Konunyeckue cedeHus U UX IPUMEHEHHE B TEXHUKE.

* Ilonstue nuddepenuana u ero NPUIOKEHUS.

* (CxeMbl MOBTOPHBIX UCTIBITaHUM bepHysm.

* lccnenoBanue ypaBHEHU U HEPABEHCTB € MTapaMeTPOM.
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TemaTn4eckoe IJIAHUPOBaHUE

TexHu4YeCKH, COUUAIBbHO-IKOHOMUYECKUI MPOPUIU NpodecCHoOHATBHOI0
o0pa3zoBaHus

[Tpu peanuzanmu conepkaHusi 001Me00pa3oBaTENbHON YUeOHON AUCIUITUHBI «MaremaTuka
B mpenenax ocBoeHuss OITOIT CITO Ha 6a3e OCHOBHOro 0O0IIero oOpa3oBaHUs C TOJYYCHUEM
cpennero obmero obpazosanus (IIIIKPC, ITIICC3) makcumanpHas ydeOHast Harpy3ka 00yJaronIixcst
COCTaBJISIET:

- 1o crierasibHOCTSIM CITO TeXHUYECKOTo B COIUAIbHO-3KOHOMUYECKoro mpoduieit -351 gac.
W3 vux aymutopHas (00s13aTeNbHAS) HArpy3Ka 00ydYarOIMUXCs, BKIFOYAs MPAKTUICCKUE 3aHsThs - 234
yaca; BHEAyJIUTOpHAsl CaMOCTOsITeIbHasl paboTa cTyaeHTOB -117 yacos.

Temarnyecku njian

KosmuecTBo yacoB
[Tpodunu npodeccronambHOroO
00pazoBaHUs
Bun yae6HO# paboThI TexHudecKuii, CoruanbHO-
SKOHOMHYECKUI
AynutopHsle 3aHsaTus. ConepxaHue o0ydyeHus Cnenunansaoctu CI1O
Benenue 2
Pa3BuTne nonstus o uncie 10
Kopnu, crenenu u norapu@mol 28
[Ipsimbie 1 MIIOCKOCTH B IPOCTPAHCTBE 20
KomOunaropuka 12
KoopauHatb! 1 BEKTOPHI 16
OCHOBBI TPUTOHOMETPUH 30
OyHKITUU U TpaduKu 18
MHOTrOrpaHHUKHU U KPYTJIbIE TEJa 26
Hauana maremarnueckoro aHaiansa 24
HuTterpan u ero npuMeHeHue 16
DJIEeMEHThl TEOPUU BEPOSITHOCTEH W  MaTeMaTHYECKOM 12
CTaTHCTUKU
YpaBHEeHUs ¥ HEPABCHCTBA 20
Hroro: 234
BHeayauTopHasi camocTosiTe/IbHAsA padoTa
[ToaroroBka BEICTYILICHUI 110 33JaHHBIM T€MaM, JOKIIAJIOB,
pedepartoB, 3cce, UHANBHIYaTIbHOTO IPOEKTA C 117
WCIOJIb30BaHNEM HH()OPMAIMOHHBIX TEXHOJIOTUH U Jp.
IIpome:kyTouyHast arrecraums B popme IK3aMeHa
Bcero: \ 351
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EctrecTBeHHOHaY4YHBII NPOPHUIbL NPOPeCcCHOHATBLHOI0 00pa30BaHUA

[Ipu peanmuzanuu coaepkanusi 0OIIEOOpa3OBATENbHON YU4eOHOW MUCHUIUIMHBI «MareMaTuka» B
npenenax ocBoeHuss OIIOIT CIIO na 6a3e ocHOBHOro o0mero o0Gpa3oBaHUs C MOJYYCHHEM
cpeanero obmero oopazosanus (IITIKPC, IIIICC3) makcumanbHast yueOHast Harpy3ka o0ydJaromuxcs
COCTAaBIISICT:
- mo crerpanbHOCTAM CIIO ecTecTBEHHOHAYYHOTO M T'yMaHUTApHOTO mpoduieit -234 yaca, U3 HUX
aynutopHas (00si3aTebHast) Harpy3ka 00yJaromuxcsi, BKIIOYas MPaKTHYEeCKUE 3aHATUA - 156 4acos;
BHEAyIMTOPHAsl CaMOCTOSITENIbHAsA padoTa CTyIEHTOB - 78 4acoB.

Temarnyeckud njian

KosmuecTBo yacoB
[Tpodunu npodeccronambHOro
00pazoBaHus
Bun yueOHo# paboTh! EcrecTBeHHOHAYYHBIN
AynutopHble 3aHsaTusi. Conepxanue o0ydyeHus Cnenunansaoctu CI1O
Benenue 2
Pa3Butre nousTHS 0 YnCIe 8
Kopuu, crenenu u sorapu@mol 20
[Ipsimble ¥ MIIOCKOCTH B TPOCTPAHCTBE 14
Kom6uHaroprka 10
Koopaunatel u BEKTOpbI 10
OCHOBBI TPUTOHOMETPUHU 16
DyHKITUU U TpaduKu 14
MHOTOTrpaHHUKHU U KPYTJIbIE TEJa 14
Havana maremaTtnyeckoro aHaiamsa 16
WuTerpan u ero npuMeHeHue 8
DJIEeMEHThl TEOPUU BEPOSTHOCTEH W  MaTeMaTHYECKOM 10
CTaTUCTUKHU
YpaBHEeHUs ¥ HEPABEHCTBA 14
Hroro: 156
BHeayauropHasi caMmocTosITe/IbHAs padoTa
IIpome:kyTouHasi arrecrauus B popme IK3aMeHa
Bcero: | 156
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XapaKTepl/ICTHKa OCHOBHbBIX BUJ0B yqeﬁnoifl AEATECJIbHOCTHU CTYICHTOB

Conepxanue XapaKTepUCTUKAa OCHOBHBIX BUJOB IEATEIbHOCTU CTYJEHTOB
oOyueHus (Ha ypoBHE y4eOHBIX JIeHCTBUI)
Beenenne O3HakoMJIEHHUE € POJIBI0 MATEMATHKU B HAyKe, TEXHUKE, JKOHOMUKE,

I/IH(bOpMaIII/IOHHI)IX TEXHOJIOIUAX U HpaKTI/I‘ICCKOf/’I ACATCIIBHOCTH.
O3HaKoOMIJIEHHE C OejsiMHU 1 3aga4aMy U3YyYCHHUA MATCMATUKHU ITPU OCBOCHUU
npodeccuii CI1O u cnennansaocreit CI10.

Auredopa

Pa3Butue noudaTud o
quclie

Brinosnnenue apupmMeTndeckux AEHCTBUN HAJ YMCIAMM, COYETasl YCTHbIE U
MUCbMEHHBIE TTPUEMBI.

Haxoxxaenue mnpuONMMKEHHBIX 3HAUYCHUM BEJIWYMH W TMOTPEIIHOCTEH
BBIUYHMCIIEHUN (2a0COMIOTHOM M OTHOCHUTEIBbHOW); CpaBHEHHUE YHCIOBBIX
BBIPAKEHUM.

Haxoxnenue omubok B mpeoOpa3oBaHUSIX U BBIYHCICHUSIX (OTHOCUTCSA KO
BCEM MYHKTaM IPOTPAMMBI).

Kopnu, crenenu,
norapudmbl

O3HakoMJIEHHE C MOHATHEM KOPHS N-M CTENEHH, CBOWCTBAMHU PAJUKaJIOB H
MIpaBUJIAMU CPAaBHEHUS KOpHEW. POpMyIHpOBaHHE OIPENEIEHUS KOPHSA H
CBOMCTB KOpHEH. BpluncieHne uW CcpaBHEHHE KOpPHEH, BBIIOJHEHHE
NPUKUIKH 3HaueHus KkopHs. [IpeoOpazoBaHue YHMCIOBBIX U OYKBEHHBIX
BBIPAXKEHUH, COAEPKALUIUX paJUKAIIbIL.

Brimonnenue pacueroB 1mo  QopmyiaMm, COAEpKallUM  paguKalbl,
OCYILIECTBIISISI HEOOXOUMbIE MOJICTAaHOBKHU U MPeoOpa3zoBaHus.
OnpeneneHne «paBHOCUIBHOCTU BBIPAXECHUM ¢ pagukaiaMu. Pemienne
UppALMOHAIBHBIX YPABHECHUN.

O3HaKOMJIEHHE C IOHATUEM CTENEHH C JIEHCTBUTEIBHBIM [1OKA3aTEIEM.
Haxoxnenue 3HaueHU CTENEHH, HUCMOJb3yd NpPU HEOOXOIUMOCTH
UHCTPYMEHTAJIbHBIE CPEICTBA.

3anucbiBaHUE KOPHS N-l CTENEHHU B BHUJE CTENEHH C JPOOHBIM MOKa3aTeIeM
¥ HA00O0POT.

dopMynupoBaHUE CBOMCTB  CTeneHeW. Bbluncienue  creneHedl ¢
pallMOHAJIBHBIM [10Ka3aTeJeM, BBINOJHEHUE MPUKUIKUA 3HAYEHUS CTEIEHHU,
CpaBHEHME CTEIEHEM.

[IpeoOpazoBanre dYUCIOBBIX U OYKBEHHBIX BBIPAXKEHHH, COIEpKALIIUX
CTENEHU, IPUMEHSS CBOMCTBA.

Pemenue nokaszaTenbHbBIX YPaBHEHUM.

O3HakoMiIeHME C TPUMEHEHUEM KOPHEH M CTENEHEH MNpH BBIYHUCICHUU
CpPEIHMUX, [NEICHUU OTPE3Ka B «30J0TOM CeyeHUm». PemeHue NnpukiiagHbIX
3aJ1a4 Ha CJIOKHBIE IPOLEHTHI.

IIpeobpa3zoBanue
anreOpanyeckux
BBIPAXKEHU N

BrinonHeHue npeobpa3oBaHuil BEIpaKEeHUN, MpUMeHeHHe Gopmyi,
CBS3aHHBIX CO CBOMCTBaMM cTeneHel u norapupmos. Onpenenenue o61acTu
JOTYCTUMBIX 3HAYCHHUIIOrapu(MUUecKoTo BeIpaxeHus. Pemenne
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‘ JorapuMUUECKUX ypaBHEHUH.

OcHOBBI TPUTOHOMECTPUUN

OCHOBHBIE TTOHATUS

I/I3yquHe paanaHHOTO METOJAa U3YUYCHUA YIJIOB BpalllCHUA UX CBA3U C
rpagycHoit mepoit. M3o0pakeHue yrioB BpaileHus Ha OKPYKHOCTH,
COOTHECEHHE BEJIMYMHBI yIJla C €ro Pacroa0kKEeHUEM.

dopMmynrpoBaHUE ONPEICICHU TPUTOHOMETPUIECKUX (DYHKITUH ISl yTI0B
IMOBOPOTA U OCTPBIX YIJIOB NPAMOYIOJIBHOT'O TPCYIrOJIbHHUKA U o0BICHEHNE
UX B3aMMOCBSI3H.

OcHoBHBIE [IpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX TOXKAECTB JJIsI BBIYUCICHUS
TPUTOHOMETPUUECKUE 3HAYEHUW TPUTOHOMETPUUYECKUX PYHKIIUHI 110 OJHON U3 HUX.

TOXJIECTBA

[Ipeo6pazoBanus N3yuenue ocCHOBHBIX (P OPMYJ TPUTOHOMETPHUH: POPMYJIIbI CIO0KEHHUS,
MPOCTEUIINX yABOEHHUS, IpeoOpa30BaHUs CYMMBbl TPUTOHOMETPUUYECKUX QYHKIHM B

TPUTOHOMETPUYECKUX

NpOU3BCACHUEC U TPOU3BCACHUA B CYMMY U IPUMCHCHUC IMPU BBIYHUCIICHUN

BBIPAXKEHU I 3HAYCHUsI TPUTOHOMETPUYECKOTO BBIPAXKEHUS U YIPOUIEHUS €TO.
O3HakoOMJIEHHE CO CBOMCTBAMHM CHMMETPUHU TOYEK HA €AUHUYHOU
OKPY)KHOCTH M IPUMEHEHUE UX I BbIBOAA GOPMYII, IPUBEICHUS.
[Ipocreiimmue Pemenue no ¢popmynam u TPUTOHOMETPUUECKOMY KPYT'y MPOCTEUIINX
TPUTOHOMETPUUYECKHE TPUTOHOMETPUYECKNX YPABHEHHUI,

ypaBHECHUS U
HEPABEHCTBA

[IpumeHeHnue oOMMX METOJOB PEIIEHUS] YpaBHEHUM (IIpUBEIEHUE K
JUHEWMHOMY, KBaJIpaTHOMY, METOJ] Pa3JIO’KEHHUS Ha MHOXUTEIIH, 3aMEHbI
MEPEMEHHON) TIPU PEIICHUH TPUTOHOMETPUICCKUX YPaBHCHUN. YMEHUE
OTME€UaTh Ha KPYyre peuieHus MPOCTEUIINX TPUTOHOMETPUUECKUX
HEpPaBEHCTB.

ApKCUHYC, apKKOCHHYC,
apKTaHTeHC Yuciia

O3HakoMJIEHHE C TOHATHEM OOpPATHBIX TPUTOHOMETPUUECKUX (PYHKITUH.
N3ydenue onpeneneHnii apkcuHyca, apkKOCUHYca, apKTaHI'eHca YKcia,
dbopMmynupoBaHue ux, U300pakeHue HA €IMHON OKPY>KHOCTH, IPUMEHEHUE
IpU pEUICHUH YpaBHEHUH.

DyHKIUA, UX CBOHCTBA U rpaduku

Oyukiuu. [loustue o
HENPEePbIBHOCTHU

byHKIIUU

O3HakoMIJIEHHE C TOHATHEM MEPEMEHHOM, IPpUMepaMH 3aBUCUMOCTEH
MEX]ly IepEeMEHHBIMH.

O3HakoMmIIeHUE C TOHATHEM rpaduka, onpeaeraeHue NPUHAIIEKHOCTH
Touku rpaduky ¢pynkuu. Onpenenenue no Gopmyse nmpocremeit
3aBUCUMOCTH, Buje e€ rpaduka. Beipaxkenue no hopmyne ogHou
nepeMeHHo# yepes Apyrue. O3HaKOMJIEHUE C OnpeAeIeHneM QyHKINH,
dbopmynupoBanue ero. Haxoxaenue o6nactu onpeneneHus u odbmactu
3HAYeHUH QYHKIUU.

CpoiicTBa (hyHKIINH.
I'paduueckas
UHTEpIpeTanus.
IIpumepsr
(GyHKIMOHAIBHBIX
3aBUCHUMOCTEN B

O3HakoMmJIeHHE ¢ TpUMepaMy (PYHKIMOHAJIbHBIX 3aBUCUMOCTEN B peasIbHBIX
Ipoueccax U3 CMEXHbBIX AUCUUIUIMH, O3HaKOMIIEHHE C 1I0Ka3aTEIbHBIMU
paccyXJIeHUsIMU HEKOTOPBIX CBOMCTB JTMHEHHON U KBaJpaTUIHOHN (yHKUMIHA,
IpOBEJCHUE UCCIeOBAaHUS INHEWHOM, KYyCOUHO-IMHEHHOMH, (A1poOHO-
JUHEHHON U KBagpaTUYHON (yHKIMH, TOCTpOEHHUE UX I'padUKOB.

ITocTpoenue u urenue rpapukos pyHkuuii, McciaegoBanue GpyHkiuu.
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PCaJIbHBIX MMPOLECCaAX U
SABJICHUAX.

CocraBnenue BUI0B (YHKIIHH 10 JTaHHOMY YCJIOBHIO, PELICHHE 3a7a4 Ha
KCTPEMYM.
Brinmonnenue npeobpasoBanuii rpaduka GyHKIuu.

Obparnbie QyHKINU

N3yuenue nmoHsTHI 00paTHOW (QPYHKIUH, ONIPEACIICHHE BUJIA U TIOCTPOCHUE
rpaduka oOpaTHOW QYHKIIUU, HAXOXKICHUE €€ 00JacTH ONIpeeIeHUS U
obnactu 3HaueHui. [I[puMeHeHne cBOWCTB (HYHKIIMI IPH UCCIIeTOBAaHUU
ypaBHEHUH U pelIeHUH 3aJa4 Ha 3KcTpeMyM. O3HaKOMJIEHHUE C TOHITHEM
CIIO)KHOU (pyHKIIHH.

CrencHHEIE,
IoKazaTelbHbIE,
Jorapu(pMuvecKue u
TPUTOHOMETPHUYECKHE
¢ynkiuu. O6paTHbIE
TPUTOHOMETPHUYECKHE
byHKIMH

Brruucnenue 3HadueHnit QyHKIMH 110 3HaUYCHHIO apryMmenTa. OmnpeaeiicHue
MOJIOKEHHUS TOUKU Ha Ipaduke 1mo e€ KoopauHaTaM U Ha00OpOT.
Hcnonb3oBanue cBOWCTB QYHKIIUI JIJI1 CPAaBHEHUS 3HAYECHHUH CTENEeHEeW u
Jorapu@MoB.

[TocTtpoenue rpaduKoB CTENEHHBIX U JIOTApUPMUUECKUX P YHKIIUI.
Pemenue nokasaTenbHbIX U JIOTapUPMUUECKUX YPABHEHUN U HEPABEHCTB

110 U3BECTHHIM aliropuT™MaM. O3HaKOMJIEHHE C TOHITHEM HEIPEPBHIBHON
nepuoinyeckoi pyHkuuu, GopMyIupoBaHrue CBOMCTB CHHYCa U KOCHUHYCA,
MOCTPOEHHE UX TPaPUKOB.

O3HakoMJIeHHE C TMOHSITHEM TapMOHMYECKHX KoJIeOaHHH U mIpuMepaMu
rapMOHMYECKUX KOJeOaHMI NIJi1 ONMMCaHUs MPOLECCOB B (PU3MKE U APYrUX
obnactax 3HaHUs. O3HAKOMJIEHHE C MOHATHEM Pa3pbIBHON MEPHOAMYECKOM
¢byHkIuu, GopMyIUpOBaHHE CBONCTB TaHT€HCAa M KOTAaHI'€HCA, TOCTPOEHUE
UX rpaduKoOB.

[Ipumenenue CBOMCTB byHKIMH TUTST CpaBHEHUA 3HAYCHUMN
TPUTOHOMETPUUECKUX byHKIUH, peleHus TPUTOHOMET PUUECKUX
YpaBHEHHH.

[Toctpoenue rpadukoB 0OpaTHBIX TPUTOHOMETPUUYECKUX (YHKIUN U
omnpezesneHue no rpagukaM ux cBOMcTB. Brimonnenue npeoOpa3zoBaHus
rpadukos.

Hauaja MmaTeMaTH4eCcKOro aHaJIU3a

Ilo CJICJO0BAaTCIIPHOCTH

O3HakoMJIEHHE C TOHATHEM YKCIOBOH MOCIEI0BATEILHOCTH, ClIOcO0aMu eé
3a71aHusl, BBIYUCIICHUS €€ YJICHOB.

O3HakoMIIeHHE C TOHATHEM Ipeeia mociaeaoBarenbHoCcTU. O3HAKOMIIEHUE
C BBIYHCIIEHHEM CYMMbI O€CKOHEYHOT'0 YUCIOBOTO psifa Ha MpUMEpPe
BBIYUCIICHUS] CYMMbI OE€CKOHEUHO yOBIBAIOIIEH FeOMETPHUUECKOM
IpPOTPECCHH.

Pemenue 3agau Ha npuMeHeHue GOPMYIIBI CYMMBI OECKOHEYHO yObIBaromei
reOMETPUUECKOI MPOrpeccuu

IIpousBonHas u €€
IIPUMEHEHNE

O3HaKOMJIEHUE C IOHATHEM POU3BOJHOM.

N3ydenue u popmynupoBanue €€ MEXaHUUYECKOTO U T€OMETPUUECKOTO
CMBICJIA, U3YUYEHUE AJITOPUTMA BBIYUCIEHUS IPOU3BOJIHON HA IpUMEPE
BBIYMCIICHUSI MTHOBEHHOUW CKOPOCTH M yIrI0BOTO Kodd duimenta
KacaTeJbHOM.

CocraBneHue ypaBHEHUs KacaTelbHOU B 00IIeM BUE. Y CBOCHUE MPaBUII
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¢ depeHurpoBaHms, TaOIHUIBI MPOU3BOIHBIX FJEMEHTAPHBIX PYHKINMN,
npuMeHenue s auddepeHnupoBanus QyHKIHI, COCTaBICHUS YPAaBHCHHS
KacaTeJIbHOM.

N3yuenue Teopem o CBSI3U CBOMCTB QYHKIIMU U IPOU3BOIHOM,
bopmMyTUpOBKaA HX.

[IpoBeneHue ¢ MOMOMIBIO MPOU3BOAHON HCCienoBaHUs (DYHKIINH, 3aJaHHOU
bopMmyIoii.

YcTaHoBIIeHHE CBS3M CBOWCTB (DYHKIMH M IPOU3BOJHOM 1O MX rpaduKam.
[IpumeHeHne NpOU3BOHON U1 pEeIIeHU 3a7a4 Ha HAXO0XKACHUE
HanOOJbIIEr0, HAMMEHBIIEr0 3HAYeHUs M Ha HaXO0XKJIEHHE SKCTPEMYyMa.

[TepBooOpasHnas u
UHTETPaI

O3HakoMIIeHHE C IOHATHEM MHTErpajia u rneppooodpasHoi, Mzyuenue
MpaBuiia BBIYMCIEHUS epBooOpa3Hoil u Teopemsl HploToHa - Jleiibuuna.
Pemenune 3amau Ha CBA3b EPBOOOPA3HOM U €€ MPOU3BOJHOM, BHIUYUCICHUE
1epBooOpa3HO i1 NaHHON (QYHKIIHH.

Pemenue 3ajay Ha MpUMEHEHUE UHTErpajia JUisl BRIUUCIEHUs GU3NIECKUX
BEJIMYHMH U IUIOMIAJIEN.

YpaBHeHUs U HEPABEHCTBA

YpaBHEHUS U CUCTEMBI
YpaBHEHUH,
HepaBenctBa u cuctemsl
HEPABEHCTB C ABYMS
IepEMEHHBIMHU

O3HakoMIIeHHE C TPOCTENUIINMH CBEACHUSIMHU O KOPHSIX ajlreopandeckux
YpPaBHEHMH, NOHATUAMU UCCIENOBAHUS YPAaBHEHUN U CUCTEM YPaBHEHHUM.
N3ydenue Teopun paBHOCHIBHOCTH YpaBHEHHH U €€ MPpUMEHEHHUE.
IToBTOpEeHME 3aKUCH PEIICHUS CTAaHAAPTHBIX YPABHEHHUM, IPUEMOB
npeoOpa3oBaHus YpaBHEHUI [UIsl CBEJIEHUsSI K CTAHIAPTHOMY YPaBHEHUIO.
Pemenne panvoHanbHBIX, UPPAUOHAIBHBIX, TOKA3aTECIBHBIX U
TPUTOHOMETPUYECKUX YPABHEHHUM U CHCTEM.

Hcnonb3oBanue cBOWCTB M rpakoB QYHKIMHN ISl peIICHUS ypaBHEHHH.
IToBTOpEHME OCHOBHBIX IPUEMOB PEIICHUS CUCTEM. Pelienne ypaBHEeHHUM ¢
IPUMEHEHUEM BCEX IPUEMOB (Pa3JIokKEHUs Ha MHOXKHUTENH, BBEICHUS
HOBBIX HEM3BECTHBIX, IOJCTAHOBKH, I'PaQUUIECKOr0 METOAA).

Pemenune cuctem ypaBHEHUH ¢ IPUMEHEHUEM PA3JIMUHBIX CIIOCOOOB.
O3HakomieHue ¢ OOmIMMH  BONPOCAMU  pEUIEHUS  HEPABEHCTB MU
UCI0JIb30BaHUE CBOUCTB U I'PaQUKOB (PYHKIUI NPU PELICHUU U HEPABEHCTB.
Pemienne HepaBEeHCTB UM CHCTEM HEPABEHCTB C NPUMEHEHHEM pPa3JIMYHBIX
Croco0oB.

[IpuMeHeHne MaTeMaTUUYECKUX METOJOB [l PELIEHUS CONEP )KaTEIbHbIX
3a/1a4u U3 pa3auyHbIX o0sacTeil Hayku U npakTuku. MHTEepnpeTupoBaHue
pEe3yJbTaTOB C YYETOM PEAJIbHBIX OTPAHUYEHUN

JIeMeHTbl KOMOMHATOPHKH, TCOPHH BEPOATHOCTEH M CTATHCTHKH

OCHOBHBIE TOHATHUS
KOMOHWHATOPUKH

W3yuenne mnpaBuna KOMOMHATOPUKM U TPUMEHEHHME TIIpU pEHIeHUHU
KOMOMHATOPHBIX 3a/1a4.

Pemenne KoMOMHATOPHBIX 3a/1a4 METOJIOM Iepedopa U Mo MpaBHIly
YMHOKEHHS.

O3HakomMJeHHE C  MOHATUSAMH  KOMOMHATOPUKHU:  pa3MEIleHHUSIMU,
COYETAHMSIMU, NTePECTAHOBKAMH M (OPMYJIAMHU Il UX BBIYUCIICHUS.
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ObecneueHue u mpuMeHeHHE GOPMYIT TSI BBIYUCIICHUS Pa3MEIIeHUMH,
MepEeCTaHOBOK U COUYETaHUI NMpH pemeHnuu 3a1a4d. O3HaKOMIICHHUE C
ouaoMoMm HrroToHa u TpeyronsHukoM [lackans.

Pemrenue npakTrdeckux 3a/1ad ¢ KCIOJIb30BAHUEM IMOHSATHH U MPABUIT
KOMOWHATOPUKH.

DneMeHThl TEOpUU
BEPOSTHOCTEMN

HN3ydyenue  KIacCCHYECKOTO  OINPEINEICHHMS  BEPOSATHOCTH,  CBOMWCTB
BEPOSITHOCTH, TEOPEMBI O CYMME BEPOATHOCTEN.

PaccmoTpeHne npuMepoB BBIYUCICHUS BEPOSTHOCTEN. Pemenne 3anag Ha
BBIYHCIICHHE BEPOSITHOCTEH COOBITHIA.

[IpencraBienue qaHHbBIX
(TaOnuUIIBI, TUATPaAMMBI,

rpadukn)

O3HakoMmJIeHME C  MPEACTaBIEHMEM  YHCJIOBBIX  JIA@HHBIX U HX
XapaKTePUCTUKAMH.

Pemenune npaktuueckux 3ajad Ha 00pabOTKy YUCIOBBIX JaHHBIX,
BBIYMCJICHNE UX XapaKTEPUCTHUK.

I'eomeTpus

[IpsimbIe U ITOCKOCTH
MIPOCTPAHCTBE

@opMynHMpOBKa M MPHUBEIECHUE JOKA3aTEIbCTB IPU3HAKOB B B3aUMHOIO
PAaCIIONIOKCHUA NPAMBIX H miaockocTted. Pacmo3HaBanme Ha qepTeiKax M
MOJICJISIX PA3IUYHBIX CJIy4aeB B3aMMHOTO pACTOJOXKEHHUS TPSAMBIX H
IIOCKOCTEMN, apTyMEHTUPOBAHHUE CBOUX CYXKJICHHUM.

DopMynUpOBAHKE ONMPENCICHUIN, MTPU3HAKOB U CBOWCTB MapajjeibHbIX U
MEePIEH MK YIJISIPHBIX IJIOCKOCTEN, ABYTPAHHBIX U JIMHEWHBIX YIJIOB.
BrinosiHeHue MOCTPOCHUS YITIOB MEXAY NMPSIMBIMU, TPSIMON U MIOCKOCTBIO,
MEXK]1y IJIOCKOCTSAMHU MO OMHMCAHUIO M paclio3HaBaHUE UX HA MOJENAX.
[IpyuMeHeHne MPU3HAKOB U CBOMCTB PACTIOJIOKEHHS MPAMBIX U MIOCKOCTEH
MpU pelIeHnH 3aJay.

N3o00paxkeHue Ha  pUCYHKaXx U  KOHCTPYMpPOBaHHME Ha  MOJEIAX
NEpPHNEeHAUKYISIPOB U HAKIOHHBIX K IUIOCKOCTH, HPSIMBIX, MapajilelbHbIX
IJIOCKOCTEH, YIJIOB MEXIy MNpsIMOH M IUIOCKOCThIO U 000OCHOBaHHE
HOCTPOECHHUS.

Pemenue 3aay Ha BBIYMCIIEHUE T€OMETPUUECKUX BeNMYUH. ONUChIBaHUE
paccTosIHUSI OT TOYKH 0 MJIOCKOCTHU, OT IPSAMOM 10 MIOCKOCTH, MEXKIY
MJIOCKOCTSIMU, MEXY CKPEIIMBAIOIIUMHUCS MPSIMBIMU, MEXIY
IPOU3BOJIBHBIMU (UTYpaMU B IPOCTPAHCTRBE.

@opMylnIUpOBaHUE U JOKA3bIBAHHE OCHOBHBIX TEOPEM O PACCTOSHUSIX
(TeopeM cymiecTBOBaHUs, cBOKCTBA). M300paxkeHne Ha yepTexax u
MOJIEJSX PACCTOSIHUSA U 000CHOBAaHUE CBOUX CyxJeHuil. Onpenenenue
BBIYUCIICHUE PACCTOSIHUHN B mpocTpaHcTBe. [IpuMenenue gopmyn u Teopem
NJaHUMETPHUU JJIsl pEeLeHus 3a7ay.

O3HakoMJIEHHE C TMOHATHEM MapAJICIbHOTO MPOEKTUPOBAHUS U €ro
cBoiictBamMu. DOpMyIHpPOBAHME TEOPEMBl O IUIOMAJAN OPTOTOHAIBHOMN
NPOEKIMU MHOTOYTOJIbHHKA.

[IpumeHenue Teopuu s 000CHOBAHUS TOCTPOEHUM U BHIYUCICHHI.
ApPryMeHTHUPOBAHUE CBOUX CYXJIEHUU O B3aMMHOM PaclOJI0KEHUHU
MPOCTPAHCTBEHHBIX PUTYD.
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MHoOTrOTrpaHHUKH

OnucaHue U XapakKTE€pPUCTUKA PA3IMYHBIX BUJIOB MHOTOI'PDAHHUKOB,
MepevyrcIeHNe UX IEMEHTOB U CBOUCTB. M300paskeHne MHOTOTPaHHUKOB U
BBITIOJTHEHUE MTOCTPOCHUS Ha U300paKEHUAX U MOJIETAX MHOTOTPAaHHUKOB.
Brluncnenue TMHENHBIX 2JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX
KOH(HUTypausx, apryMeHTHPOBAHUU CBOUX CYXIACHHH.

XapakTepucTHKa U U300pakeHNnEe CEYEHHUsI, pa3BEPTKH MHOTOIPAaHHUKOB,
BBIYMCIICHHE ILIOIIAAEeH MoBepXHOCTEN. [locTpoeHne npocTeHnX ceueHnu
KyOa, nmpu3mbl, nupamubl. [Ipumenenue GpakToB U cBeEHUM U3
naHuMeTpuu. O3HaKOMIIEHHE ¢ BUJAMU CUMMETPUHU B IPOCTPAHCTBE,
dbopmynupoBaHue OTIPEICTICHUN U CBOUCTB. XapaKTEePUCTUKA CUMMETP MU
TE€J BpallleHUsl U MHOTOIpaHHUKOB. [IpuMeHeHue cBONCTB CHUMMETPUU NPU
pemienuu 3aaad. Mcnonp3zoBanue npuoOpeTEeHHbIX 3HAHUN 114
HCCIIEJOBAHUS U MOJICIIUPOBAHUS HECIOXKHBIX 3a7a4.

N306pakxeHne OCHOBHBIX MHOTOIPaHHUKOB M BBITIOJIHEHUH PUCYHKOB T10
YCJIOBUSAM 3aJa4.

Tena u moBepxXHOCTH
BpaIlleHUS

O3HakomiieHMEe C BHUJAMH TeJd  BpalleHus, (QopMyaupoBaHHE UX
OMNpeaeeHUIl U CBOWCTB.

dopMyTUpPOBAHUE TEOPEM O CEYEHHH Iapa IUIOCKOCThIO M IUIOCKOCTH,
KacaTeJabHOH K cdepe.

XapakTepucTUKa U U300pax eHUE TEJ BpaIleHHsI, UX Pa3BEPTKHU, CCUCHHUS.
Pemenue 3amay Ha MOCTPOEHUE CEUECHUM, BBIYUCICHUE JJIUH,

paccTosHui, yriaoB, miomaaei. [IpoBeaeHne noka3aTenbHbBIX PACCYKACHUN
MIpH PEIISHUH 3a]1a4.

[IpumeHeHne CBOWCTB CHMMETPHH TP PEIICHUH 33/a4 Ha Teja BpalleHus,
KOMOMHAIIHIO TEJI.

N300pakeHrne OCHOBHBIX KPYTJIBIX T€J U BBHITIOJHEHUE PUCYHKA IO YCIOBHIO
3aJa4u

N3mepenus B
reoMeTpUuu

O3HakoMJIEHUE C TOHATUSAMH IUJIOIIaAN 00beMa, aKCHOMaMU M CBOMCTBaMH.
Pemenue 3aau Ha BRIYMCIIEHUE TUIOIIAACH MIOCKUX (GUTYP C IPUMEHEHUEM
COOTBETCTBYIOIIHNX GOpMYI U (HAKTOB U3 MIAHUMETPHUHU.

N3ydyenue TeopeM O BBIYUCIEHHUM OOBEMOB MPOCTPAHCTBEHHBIX TEll,
pelieHue 3a1a4 Ha NIpuMeHeHne (opMys BBIUYKCICHUS 00BEMOB.

N3yuenue Gpopmyin A BEIYUCICHUS TIIOMIAACH MOBEPXHOCTEH
MHOTOTPAaHHUKOB U TeJ BpPaIllCHHUS.

O3HakoMIJIEHHE C METOJIOM BBIYHMCIICHUS TUIOMAAN TOBEPXHOCTH ChepBl.
Pemenue 3a1ay Ha BIYMCIIEHUE TIIOMIAZEH TOBEPXHOCTHU
NPOCTPAHCTBEHHBIX TEIl.

Ko OpAUHATBI 1 BEKTOPHI

O3HakoMmIIeHHE C TOHATHEM BeKTOpa. M3yueHune nekapToBOi CUCTEMBI
KOOpJMHAT B IPOCTPAHCTBE, NOCTPOEHUE MO 3alaHHBIM KOOPAMHATAM TOUYEK
Y IJIOCKOCTEMN, HAX0KI€HUE KOOPIANHAT TOYEK.

HaxosxnieHue ypoBHEH OKpYKHOCTH, cepbl, MIO0CKOCTU. Briuncinenue
pPacCTOSTHUM MEXy TOUKaMH.

W3ydyeHue cBONCTB BEKTOPHBIX BEJIMYMH, PAaBUJ PA3JI0KEHUS BEKTOPOB B
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TPEXMEPHOM INPOCTPAHCTBE, IPABUJI HAXOXKICHHUS KOOPAUHAT BEKTOpa B
IIPOCTPAHCTBE, IPAaBUJI IEUCTBUM C BEKTOPAaMHU, 3alaHHBIMU KOOPAUHATaAMH.
[IpumeHeHne TeopuM IpU PEUICHUM 3a4a4 Ha JEUCTBUS C BEKTOPAMHU.
N3yyeHne CKamApHOTO IPOU3BEACHUS BEKTOPOB, BEKTOPHOI'O YpPaBHEHUS
OpsAMONM M IUIOCKOCTU. IIprMeHeHuMe TeopuMm NpU pELIEHUH 3a1ad Ha
JEUCTBUSA C BEKTOpaMM, KOOPJAMHATHBIA METOJ, IPUMEHEHHUE BEKTOPOB JIS
BBIYHCIICHHS BEJIMYMH YIJI0OB U PACCTOSHUM.

O3HakoMIJIEHHE C J0Ka3aTEIbCTBAMU TEOPEM CTEPEOMETPUU O B3AUMHOM
PacIOI0KEHUHU MPSIMBIX U IIJIOCKOCTEMN C UCIIOJIBb30BAHUEM BEKTOPOB.
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yqeﬁHO-MeTOJIH'leCKOC U MaTEePpUAJIbHO-TCXHUIECCKOEC o0ecrneueHue nmporpaMmmal yqeﬁﬂoii
JUCHHUILINHBI «VMaTeMaTuKa»

OcHoBaHHE MPOrpaMMbl Y4eOHOW IUCIUIUIMHBI «MaTeMaThKa» MpEAroaraeT HalU4he B
npodeccHoHAIEHON ~ 00pa30oBaTeIbHOW  OpraHW3allMH, peaau3yomed  00pa3oBaTeIbHYIO
nporpamMmy cpenHero oomero oopasoBanus B npenenax ocoenuss OIIOIT CIIO Ha 6a3ze OCHOBHOTO
obmero oOpa3zoBaHus, y4eOHOTO KaOMHETa, B KOTOPOM HMMEETCS BO3MOXHOCTh 00ECIeUYHTh
oOydaromuMcst CBOOOIHBINM jgocTynm B HHTEepHET BO BpeMs Yy4eOHOrO 3aHATHS W TEPHOJ
BHEY4YEOHOH /eATETHHOCTH.

[Tomenienne xabuHetra yaoBiaeTBopsAeT TpeboBaHusiM CaHUTAPHO -dMHIEMHOJIOTUUECKUX
npaBui ¥ HopMaTuBoB (CanlluH 2.4.2 Ne 178-02) ocHaiieHO TUIIOBBIM 000PYI0BaHUEM, YKa3aHHBIM B
HACTOSIIUX TPeOOBaHMSIX, B TOM UHCIE CIELHMATU3NPOBAHHON y4yeOHOM JUTEpaTypoil U cpelrcTBaMu
0Oy4eHus1, JOCTATOYHBIMH TSI BBITIOJTHEHUS TPEOOBAHUH K YPOBHIO MOATOTOBKH 00YY AFOIIIHXCSI.

B kabuHere J0DKHO OBITH MYJIbTHMEIUITHOE 000pPYyIOBaHUE, TOCPEICTBOM KOTOPOTO
YY4acCTHUKH 00pa30BaTEIbHOrO Ipolecca MOTYT IpOCMaTpuBaTh BU3YAJIbHYIO HH(OpPMAIHUIO IO
MaTeMaTHKe, CO3/aBaTh MPE3CHTAIINH, BHICOMATEPHAIIbI, UHBIC IOKYMEHTHI.

B cocTtaB y4eOHO-METOAMUYECKOTO M MAaTepHaIbHO-TEXHUYECKOT0 00eCredeHUs MPOrpaMMBl
y4eOHON AUCIHUILTAHBI «MaTeMaTHKa» BXOIST:

- MHOTO(YHKIIHOHATBHBIA KOMIUIEKC IPETIOIaBaTelIs;

- HarJIsiIHBbIE TTOCOOMS (KOMIUIEKTHI Y4€OHBIX TaOJIHII, TIIIAKaTOB, TOPTPETOB
BBIJAIOIINXCS YUEHBIX-MAaTEMATUKOB U JIp.);

- HH(OPMALMOHHO-KOMMYHHKAIIHOHHBIE CPE/ICTBA;

- 9KpaHHO-3BYKOBBIE TIOCOOUS;

- KOMIUJIEKT TEXHUYECKOM JOKyMEHTAalluH, B TOM YHCJI€ MaclopTa Ha Cpe/iCTBa
o0OyueHus, ”HCTPYKIIMH 110 UX UCIOJIb30BaHUIO U TEXHUKE O€30MaCHOCTH;

- OMOMMOTEeUHBIN (OH/I.

B OuGnumoreunsiii (oHa BXomAT y4eOHHMKH, ydeOHO-MeTomudeckue KomiuiekTel (YMK),
ofOecrieunBarOIMe OCBOCHHE HWHTETPUPOBAHHONW y4deOHOW aucuuIiiuHbl  «OOIIecTBO3ZHAHKEY,
PEKOMEHJOBAaHHbIE WM  JOMYIIEHHBbIE JUISI  MCIOJNb30BaHUA B MHpodeccHuoHaNbHBIX
o0pa3oBaTeNbHBIX OpPraHU3ALUAX, pEaNU3YIOMHUX O00pa30BaTENbHYI0 MPOrPaMMY CPEIHEro
obmero oopazoBanus B npezenax oceoenus OITOIT CIIO na 6a3e 0CHOBHOTO 00111eT0 00pa30BaHHUs.

bubnuoreuynsiii (OHI MOMOTHEH SHUUKIONEIUSMHU, CIPABOYHMKAMH, HAYYHOW U HAYYHO-
MOMYJIIPHOM U APYrOd IUTEPATYpOil M0 MaTeMaTHKeE.

B mpomecce ocBoeHus mnporpamMMmbl yuyeOHOW AucHUNIUHBI «MaTtemMaTuka» CTYICHTHI
UMEIOT BO3MOXXHOCTh JOCTYNa K OJJEKTPOHHBIM Y4eOHBIM MaTepuajaM [0 MaTeMaTHuKe,
UMEIOUIMMCS B CBOOOJAHOM JOCTyne B ceTu VHTepHeT (PIeKTPOHHBIM KHHUTaM, MPAKTUKyMam,
tectam, Matepuanam EI'D u ap.).
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JIuteparypa

sl cTyieHToB

Amumos IIILA. u np. Maremaruka. AnreOpa U Hadana MaTeMaTHYeCKOro aHanu3a (0a30BBIA U
yriyonenssiit yposan). 10-11 kmaccsr. -M., 2014.

Atanacsn JI.C., byry3os B.®., Kagomnes C.b. u np. Maremaruka: anreOpa u Haudana
MaTeMaTH4ecKoro aHanm3a. [ eomerpus. ['eomerpusi (6a30BbIi W yriyOieHHbId ypoBHH). 10-11
Knaccel.-M., 2014.

bamMakos M.N. MaremaTtuka: y4eOHUK oIst
CTYM.y4pexkaeHuUu cpen.npod.obpazoanus. -M., 2014.

bammako M.1. Maremaruka. COopHUK 3a7a4 TpodUILHON HAMPABIEHHOCTU: y4eb mocodue
JUTSL CTY/. YUpeKJeHu cpea.nmpod.oopazoBanus. - M.,2014.

bammakoB M.M. Maremaruka. 3agadyHuk: y4e0.mocodue st CTyA. YUYpexAeHUH cpema.npod.
obpazoBanus. -M., 2014.

bammvakoB M.U. Martemaruka. D1€KTpOHHBIN y4e0.MeTO4 KOMIUIEKC JUISl CTYA. YUPEeKJIEeHUN
cpen.mipod. odpazoBanus. -M., 2015.

bammakos M.U. MatemaTuka (6a30BbIit ypoBeHs). 10 knacc. - M., 2014.

bammakos M.U. MatemaTuka (6a30BbIit ypoBeHs). 11 knacc. - M., 2014.

bammvakoB M.U. Anre6pa n Hauana ananusa, reomerpus. 10 kinace. - M., 2013.

bammakoB M.U. Maremartuka (6a30Bsiii ypoBeHs). 10 kimacc. COopHUK 3a7a4: y4ued.mocodue. -
M., 2008.

bammakoB M.. Maremaruka (6a30Bb1ii ypoBeHb). 11 kinacc. COopHUK 3amay: yueb.mocodue. -
M., 2012.

I'ycee B.A., TIpuroppe C.I'., Hpoarmna CB. Marematuka mus mnpodeccuii u
CIEUAIBbHOCTEH COIHUATBbHO-IKOHOMUYECKOTO Mpoduias: yd4eOHUK [ CTYHd. Y4peKIEeHUU
cpen.mpod.obpazoBanus. - M.2014.

Komsarun FO.M., Tkauea M.B., ®enopoBa H.E. u np. Maremaruka: anreOpa W Hadana
MaTeMaTH4YecKOro aHanusa. Anredpa v Hayajaa MaTeMaTH4eCKoro aHanu3a (0a30BbId U yriyOJIeHHBIN
ypoBHH). 10 kmace/ mon pen. A.b. Kwmwxkuenko. - M., 2014.

Komsarun FO.M., Tkauea M.B., ®emopoBa H.E. m ap. Maremaruka: anreOpa W Hayana
MaTeMaTU4YecKOro aHanusa. Anredpa v Hayanaa MaTeMaTU4YeCKOTo aHanu3a (0a30BbId U YriyOJIeHHBIH
ypoBHH). 11 kmace/ mox pen. A.b. XKwkuenko. - M., 2014.

Jost npenogaBaresiei

®denepanbHblit 3aKk0H 0T 29.12.2012 Ne 273-03 «O06 obpaszoBanuu B Poccuiickoit denepanumy.

[Ipuka3 MunucrepcTBa oOpazoBanus u Hayku PO ot 17.05.2012 Ne 413 «O6 yTBepkAeHUH
¢denepaabHOro rocyAapCTBEHHOTO 00pa30BaTENIbHOrO CTaHAAapTa cpeiHero (IMOJHOro) oouiero
00pa3oBaHUs».

[Tpuka3 Muno6pnayku Poccun ot 29.12.2014 Ne 1645 «O BHecenun usmeHnenuil B Ilpukas
MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit ®@enepaunu ot 17.05.2012 Ne 413 «O06
YTBEP)KJICHUN (elepaIbHOr0 TOCYAapCTBEHHOTO0 00pa30BaTeIbHOIO CTaHAApTa CPEAHEro (IOJIHOTO)
oOmiero o0pa3oBaHUD.

ITucemo JlemapramMeHTa TOCyAapCTBEHHOW IOJUTUKM B c¢epe MOATOTOBKM pPaboumx
kagpoB u JII1O MunucrepctBa oopazoBanus u Hayku P® ot 17.03.2015 Ne
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06-259 «PexomeHmanuu 1Mo OpraHU3alUU IMOJIYYEHHUsS CpPeAHEro oOmiero oOpa3oBaHUsS B Mpeeiiax
OCBOEHHMS O00pa3oBaTEIbHBIX IPOTPAaMM CpEIHEro mnpodeccHoHaIbHOrO o0pa3oBaHHus Ha 0Oasze
OCHOBHOTO o00mero o0Opa3oBaHHUs C yd4eTOM TpeOoBaHUU QeaepaibHbIX TOCYAapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHIAPTOB H TOJIydaeMoil mpodeccur WM CHEIHMaTbHOCTH CPEIHETO
po(hecCHOHATFHOTO 00pa30BAHS.
bammvakoB M.U. Martematuka: kH. st npernogaBarens: metoz.mocodue. - M., 2013.
bammakos M.U., [{piranos I11.1. Meroaudeckoe mocodue mjs moarotoBku k EI'D.-M, 2011.

HNHTepHeT — pecypcesl

www.fcior.edu.ru (MapopmaioHHble, TPEHUPOBOYHbBIE M KOHTPOJIbHBIE MAaTEPHATIbI).

www, school-collection.edu.ru (Enunas komnekuus nudpoBbIX 00pa30BaTEIbHBIX
pecypcoB).
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