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1. HOACHUTEJIBHASA 3AIINCKA

Oo6meobpa3oBatenpHas yueOHas muciumimHa OY]1.04. «MaTtematukay wu3ydaercs
B OI'BIIOY «bBTXKT KoctpoMmckoili obnactu» (najgee TEXHUKYM), peaIu3yroleM
o0pa3oBaTeNnbHyI0 TPOrpaMMy CpeAHEro oO0IIero oOpa3oBaHUs B MpeAesiax OCBOEHUS
OCHOBHOM mpodeccruonanbHoi obOpazoBarenbHoil nporpammbel CITO (OITOIT CIIO) nHa
0a3ze OCHOBHOro o00OmIero oOpa3oBaHUs MPU MOATOTOBKE  CHEIHUATIMCTOB CPEIHETO
3BeHa. Pabouast mporpamma pazpabortana Ha ocHoBe TpeboBanuii I'OC cpennero odiero
o0pa3oBaHusl, MPEABIBISIEMBIX K CTPYKTYpE, COJIEPNKAHUI0O M pe3yjbTaTaM OCBOCHUS
yaeOnort nucnumiuabl OY .04, «MatemaTuka», B COOTBETCTBHHM C PexomeHmanmsiMu
M0 OpraHM3alMyd TOJYYEHHUs CpeAHEero oOmero oOpa3oBaHUA B MPENETIax OCBOCHHS
o0pa3oBaTeNbHBIX TPOTPAMM CpPEAHETO  MpOoQeCCHOHAIBHOTO o0Opa3oBaHus Ha 0ase
OCHOBHOTO 00111er0 00pa30BaHMs C yUeTOM TpeOOBaHUN (eepaNbHBIX TOCYAAPCTBEHHBIX
00pa3oBaTeNbHbIX CTaHIapTOB U NOJIy4a€MOM  CIIELIMAIBHOCTH CPEIIHETO
npodeccuoHaIbHOTO 00pa3zoBaHus (TMUChMO JlemapTaMeHTa rocy1apCTBEHHON MOIUTHKA
B c(epe moaroroBku padoumx kaapoB u IO Mwunobpuayku Poccum ot 29.05.2014
Ne32499).

Conepxanue  mnporpammbl  ydyeOHOM — gucuumiuabel OV ]1.04.«Martematukay
HaIpaBJICHO HA JIOCTUXKEHUE CIICTYIONINX IeJIeii:

so0ecnieueHre cOPMUPOBAHHOCTU TPEJICTABICHUN O COIUANIbHBIX, KYJIBTYPHBIX U
HUCTOPUYECKHX (DAKTOpaxX CTAHOBIICHUS MaTEMAaTUKHU;

so0ecriedeHue  CPOPMUPOBAHHOCTH  JIOTUYECKOTO,  QJITOPUTMHUYECKOTO  H
MaTeMaTUYeCKOr0 MBIIIICHHUS,

so0ecrnieyeHne cHOPMHUPOBAHHOCTH YMEHUN MPUMEHSTH IMOJYYEHHBIC 3HAHUS TMPHU
PEIICHUH Pa3InYHBIX 33]1a4;

so0OecrieueHre CGHOPMUPOBAHHOCTH TIPEACTABICHUM O MaTeMaTHKE KaK 4YacTH
00111eUeIOBEYECKON KYJIbTYPhl, YHUBEPCATHLHOM SI3bIKE HAYKH, MO3BOJISIOIIEM OMUCHIBATH
Y M3y4yaTh peasibHbIC MPOIIECCHI U SIBJICHUSI.

B mporpamMmy BKIIIOYEHO COJAEp)KaHHWE, HampaBjieHHOe Ha  (opMHUpoOBaHHE Y
CTYJICHTOB KOMIETEHIINM, HeoOoXxoauMbIx st kauecTBeHHOro ocBoeHus OIIOIT CITO na
0a3e OCHOBHOTO 0011ero 00pa3oBaHusl — MPOTrPaMMbl MOJATOTOBKHU CIIEIIUATUCTOB CPEAHETO
3BeHa (IITICC3).

2. OBIIIASI XAPAKTEPUCTHUKA YUYUEBHOM JUCIUIIJINHBI
OV .04. <MATEMATHUKA»

Vuebnas guctummHa OVY][.04. «Marematukay sBisercss (pyHIaMeHTaIbHOU
0011e00pa3oBaTeNbHON TUCIUIUTMHON CO CIIOKHUBIITUMCS YCTOWYUBBIM COJEPKaHUEM U
oOmmMH TpeOOBaHUSIMHU K TOATOTOBKE OOydarommxcsi. B TexHuKyMme, peaau3yroiem
o0Opa3oBaTeNbHyI0 MPOrpaMMy CpeIHEro oomero odpa3oBaHus B Mpelenax OCBOCHHS
OIIOII CIIO Ha 6a3e 0CHOBHOTO 001Ier0 00pa30BaHMsl, U3yUEHUE YUEOHON TUCHUTUIMHBI
OV.04. «Marematuka» HMEET CBOM OCOOEHHOCTH B 3aBHUCHUMOCTH OT Tpoduis
npodeccruoHanbHOro 006pazoBanus. [lpu ocBoenuu cnemnuaibHocTedt CITO TexHUUYeckoro
npoduias mpodeccHuoHaTbHOI0 00pa3oBaHUsl MaTeMaTHKa u3ydaercs Oosee yriayOJieHHO,
Kak mnpoduibHas ydeOHas AUCIUIUIMHA, YYUTHIBAIOWAs CHEHU(PUKY OCBAMBAEMBIX

CHCHI/IaHBHOCTCﬁ. IT10 BbIpAXXacTCsd B COACPIKAHUU O6y‘ICHI/I}I, KOJIMYCCTBEC 4YacCoOB,
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BBIJICISIEMBIX HAa W3YYCHUE OTACIBHBIX TEM MPOTrPaMMbl, TIyOMHE WX OCBOCHUS
CTyJACHTaMH, 00bE€Me W XapakTepe MPaKTUYECKUX 3aHATUH, BUAAX CAMOCTOSTEIbHOMN
paboTel cryAeHTOB. OOIMEe 1eau U3y4YeHUus Yy4eOHOM nucuumiuael - OY /.04,
«MaremaTuka» TPaJuIIMOHHO PEATU3YIOTCS B YETHIPEX HAMPABICHUSIX:

1) ob1iee mpeacTaBiieHne 00 UIEAX U METOJIaX MaTeMaTHKU;

2) UHTEJUIEKTyaJIbHOE PA3BUTHUE;

3) oBiaseHre HEOOXOAMMBIMU KOHKPETHBIMUA 3HAHUSIMUA U YMEHUSIMU;

4) BocniUTaTENbHOE BO3/ICHCTBUE.

[Mpodunmzanust 1enel mareMaTH4ecKoro oOpa3oBaHUs OTpakaeTca Ha BbIOOpE
IPUOPUTETOB B OPraHMU3AIMH YUeOHOU NeATENbHOCTH o0yvatonuxcs. s TEXHUYECKOTO
npodums npodeccnoHanTbHOro 00pa3oBaHusl BHIOOp 1LIEJICi CMeIaeTcsi B MparMaTuuecKoM
HaIlpaBJIEHUH, NMPEAYCMATPUBAIOIIEM YCUJIEHUE U PACIIMPEHUE NPHUKIAJHOIO XapaKTepa
W3Y4YEHUs] MAaT€MAaTHKH, NPEUMYLIECTBEHHOM OpPHUEHTALMM HAa AJTOPUTMUYECKHM CTHIIb
ITI03HABATEIILHOU JEATEIIBHOCTH.

MN3yyenne MareMaTWKd Kak MNpoQUIbHONW  00IIe00pa3oBaTeNbHOW  y4eOHOU
JTUCIUIUIMHBI, YYUTHIBAIONICH crenu@uKy OCBaMBa€MbIX CTYJEHTAMU CHEIUATbHOCTU
CIIO, obecnieunBaeTcs:

*BBIOOPOM Pa3TUYHBIX MOJIX0/I0OB K BBEJACHUIO OCHOBHBIX TIOHSITHIA;

*¢opMUpOBAaHUEM CHCTEMBI Yy4eOHBIX 3aJlaHuid, oOecreunBarOmX 3hHEKTUBHOE
OCYIIECTBJICHUE BHIOPAHHBIX 11EJIEBBIX YCTAHOBOK;

*00OraiieHueM CIEeKTpa CTUJIEH yduyeOHOW NeATEIbHOCTH 3a CYET COIJIACOBAaHUS C
BEJIYIIMMHU JI€ATEIbHOCTHBIMU XapaKTEPUCTUKAMU BRIOPAHHON CIEHHUAbHOCTH;

*¢hopMupoBaHrEeM (PUHAHCOBOU IrPaMOTHOCTH.

[IpogunbHas cocTaBisitolmas OTpakaercss B TpeOOBaHUSAX K  MOATOTOBKE
00yJaromuxcs B 4acCTH:

*00mIeil  cucTeMbl  3HAaHUW:  COAEpXKATEIbHBIE  MPUMEPHl  HMCIOJIb30BaHUS
MaTeMaTUYECKUX UAEH U METOJ0B B TPO(PECCHOHATILHOM IESITEIbHOCTH;

*YMEHHUIi: pa3inuue B ypOBHE TPeOOBAHUMN K CIIO)KHOCTU MMPUMEHSEMbIX AITOPUTMOB;

*[IPAaKTUYECKOTO  HCIOJIb30BAaHUS ~ MPUOOPETEHHBIX  3HAHUM M yMEHWI:
WHIUBUyAIbHOTO y4€OHOrO ONbITa B TIOCTPOCHUM MATEMATHUYECKUX MOJICIIECH,
BBIIIOJIHEHUH UCCIIE0BATEIBCKUX IIPOEKTOB.

Takum oOpaszoM, peanuzanusi COACp>KaHUS y4eOHON TUCIUIUIMHBI OPUEHTUPYET Ha
MPUOPUTETHYIO POJIb MPOIIECCYATbHBIX XapaKTEPUCTUK yueOHOW pabOThl, 3aBUCSIINX OT
npodwist mpodeccuoHaTbHOTO  00pa30BaHMsI, TOJYYEHUS OIbITa HUCIOJIb30BAHUS
MaTeMaTUKd B COJAEPXKATEIbHBIX M NPO(PECCHOHANBHO 3HAYUMBIX CUTyalUsX IO
CpPaBHEHUIO C (POPMaATBHO-YPOBHEBBIMH PE3YJIHTATUBHBIMHU XapaKTEPUCTUKAMU OOYyUEHHS.
CopnepxaHue y4eOHOW JUCHUUIUIMHBI pPa3pabOTaHO B COOTBETCTBUU C OCHOBHBIMHU
coJiepKaTeIbHbIMU JIMHUSAMU 00YYEHUSI MaTEMATHKE:
sasireOpanyeckasi JUHUS, BKIIOYAIONIAs CUCTEMATU3aIMI0 CBEICHUM O YMCcliax; M3ydeHue
HOBBIX M 0000IIEHHE paHee M3YyUYEHHBIX Omepanuil (BO3BelIeHUE B CTENEHb, U3BJICUCHUE
KOpHS, JIorapu(MUpPOBAHKUE, CUHYC, KOCUHYC, TAHT'€HC, KOTAHIE€HC M OOpaTHbIE K HUM);
M3y4CHUE HOBBIX BHJOB YHCIIOBBIX BBIpOKEHHH W (GOPMYIN; COBEPIICHCTBOBAHUE
MPAKTUYECKUX HABBIKOB U BHIYHCIUTEIHLHOM

KyJIbTYpPhl, pAacCIIUPEHUE U COBEPIICHCTBOBAHHWE aJreOpanyeckoro ammapara,
c(OpMUPOBAHHOTO B OCHOBHOM IIIKOJI€, M €T0 MPUMEHEHHE K PEIICHUI0 MaTeMAaTUYECKUX
Y TIPUKJIAIHBIX 337124,



*TEOPETUKO-YHKIIMOHATbHAS JTMHUS, BKIIFOYAIOIIAsl CUCTEMATU3AIMIO U PACIIUPEHUE
CBelleHnH O (QYHKIUSX, COBEPIICHCTBOBAHHE TpapUUecCKUX YMEHHWIA; 3HAKOMCTBO C
OCHOBHBIMU HJI€IMHU U METOJAaMU MAaTE€MaTUYECKOIro aHajiu3a B 00beMe, MO3BOJISIOLIEM
UCCJIeIOBAaTh JJeMEHTapHble (YHKIMM U pellaTh MPOCTEHIINEe TIeOMETPUYECKUE,
(dbu3nYecKue U Apyrue NpuKiagHbie 3a/1a4u;

*JIMHUS YpaBHEHUW M HEPABEHCTB, OCHOBAaHHAs Ha MOCTPOECHUU M HCCIIECOBAHUU
MaTEMaTUYECKUX MOJENIel, TepeceKaromascss ¢ airedpandyeckod U TEOPETUKO-
(GYHKIMOHAIBFHOW JIMHUSIMU W BKJIIOYAIONIAs Pa3BUTHE U COBEPIICHCTBOBAHHE TEXHUKHU
anredpanvyeckux NpeoOpa3oBaHUM ISl PEIICHHs] ypaBHEHHUM, HEPABEHCTB U CHUCTEM;
(dbopMHUpOBaHHE CTOCOOHOCTH CTPOUTH W HCCJIEAOBATh MPOCTEHINTNE MaTEMaTHYECKUE
MOJIEIM TPU PEIICHUM NPUKIAJHBIX 3a7ad, 3aJa4 M3 CMEKHBIX M CHEHUATbHBIX
TV CLUTLINH;

sreOMETpUYECKass  JIMHUS,  BKIIOYAIONIAs  HArJSIHbIE  TPEACTaBICHUS O
MPOCTPAHCTBEHHBIX (UTypaX W H3YUYEHHE HMX CBOWCTB, (POPMUPOBAHHE U PA3BUTHUE
MIPOCTPAHCTBEHHOTO BOOOPAXKEHUS, PA3BUTHUE CIOCOOOB T€OMETPUUECKUX HU3MEPEHUH,
KOOPAMHATHOTO U BEKTOPHOTO METOJIOB JUISl PEIICHUS MATEMaTUYECKUX WU MPUKIATHBIX
3aj1ay;

*CTOXACTHYECKasi JIMHUS, OCHOBaHHAas Ha Pa3BUTHUM KOMOWHATOPHBIX YMEHUH,
MPEACTABICHU O BEPOATHOCTHO-CTATUCTHYECKUX 3aKOHOMEPHOCTAX OKPYKAIOMIETO
MUpa.

N3yuenne obmieoOpazoBaTenbHol yueOHOM mucuumummabsl OYJ[.04. «MaTtematukay
3aBEpIIAeTCA IMOJBEICHUEM HUTOTOB B (GopMe HK3aME€Ha B paMKaxX MPOMEKYTOUHOU
aTTecTallMi CTyIeHTOB B mporecce ocBoeHuss ocHOBHOM OIIOII CIIO ¢ momydenuem
cpeaHero o01ero 0opa3oBaHUM.

3. MECTO YYEBHOH JUCIUIIJIMHBI B YYEFHOM IIJIAHE

Vyeonas gucuuminHa OVY][.04. «Marematukay sBisieTcsl y4eOHBIM MPEAMETOM
o0s3aTenbHOM mpeaMeTHol obnactu «Marematuka u uHpopmarukay PI'OC cpegHero
oO1ero o0pa3oBaHusl.

B texnukyme, peanusyromeM 00pa3oBaTElbHYIO MPOTpaMMy CpPEIHEro OOIIero
obpazoBanus B mpenenax ocpoeHuss OIIOII CIIO na 0a3e OCHOBHOTO 00IIEro
oOpa3oBaHus, y4yeOHas  AUCIUILIMHA OV]1.04.«Marematka» u3y4daeTcsi B
obmeo6pazoBarenpbHOM 1uKIe yueoHoro miana OITOIT CITO Ha 6a3e 0CHOBHOTO OOIIETO
oOpa3oBaHUs.

B yueOnbix mnanax [IIICC3 yuebnas qucuummna OY .04, «MaremaTuka» BXOIUT
B COCTaB o0mMX o001meo0pa3oBaTeNbHbIX YUYE€OHBIX AMCHUIUIMH, (HOPMUPYEMBIX U3
o0si3aTenbHBIX  mpeaMeTHbix obsacteit I'OC cpenHero oOiiero oOpa3oBaHuUs, s
criermanbHOCTH 23.02.06 «TexHuueckas 3KCrulyatanysi MOJABUKHOTO COCTaBa KEJIE3HBIX
TIOpOTY.

4. PE3YJIbTATBI OCBOEHUSA YUEFHOM JUCIUIIJIAHBI

OcBoenne comepxanusi ydeOnodt muctumrumiabel  OVY].04. «Maremarukay
o0ecreunBaeT JOCTIKEHUE CTYICHTAMH CIICAYIOIINX PE3YIhTATOB:
* IMYHOCTHBIX:



— c(opMUPOBaHHOCTH MPECTABICHUI O MaTeMAaTHKE KaK YHHUBEPCATbLHOM S3BIKE
HayKH, CPEJICTBE MOJICIIMPOBAHUS SIBIICHUI U TIPOLIECCOB, UACSIX U METO/IAX MATEMAaTUKH;

— [OHMMaHWE 3HAYMMOCTHM MATEMATUKHU [JIl HAyYHO-TEXHHYECKOro Iporpecca,
c(OPMHUPOBAHHOCTh OTHOIICHUS K MaTeMaTHKEe KaK K YacTh OOIleYeI0BeYeCKOn
KyJIbTYphl 4Yepe3 3HAKOMCTBO C HCTOpUEW Ppa3BUTHUA MATEMATUKH, HBOJIOIUEH
MaTEMaTUYECKUX UJICH;

— pa3BUTHE JIOTUYECKOTO  MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKeHMS,
AITOPUTMHYECKON KyJIbTYPhl, KDUTUYHOCTU MBILIUICHUS HAa YPOBHE, HEOOXOAMMOM JJis
Oynymed mpodecCHOHANBbHON NIeATeNbHOCTH, I TMPOAOKEHUsT oOpa3oBaHUs U
caMm000pa30BaHUs;

— OBJAJCHUEC MATEMATHUYECKUMHM 3HAHUAMU M YMEHUSIMH, HEOOXOJUMBIMHU B
MMOBCEIHEBHOM KW3HH, JJISI OCBOCHUSI CMEXHBIX €CTECTBEHHO - HAYYHBIX NUCIUIUIMH U
TUCITUTUTMH TTPO(ECCHOHABHOTO MHKJIA, JUISl MOJy4YeHHUs 00pa3oBaHUS B 00JIACTSAX, HE
TpeOYIOIUX YyriyOIeHHON MaTeMaTH4YeCKOW MOArOTOBKH;

— TOTOBHOCTh U CIIOCOOHOCTh K 00pa30BaHMIO, B TOM YHCIIE caMOOOpa30BaHUIO, Ha
MPOTSDKEHUU BCEH JKM3HH; CO3HATEIHLHOE OTHOIIEHUE K HEMPEPHIBHOMY 00pa30BAHUIO KaK
YCIIOBUIO YCIIEITHOM MpodheCcCHOHANTBHOM U 00I1IECTBEHHOMN JESTENbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITEIbHONW TBOPYECKOW M OTBETCTBEHHOM
NEATEIIbHOCTH;

— TOTOBHOCTh K KOJIJIEKTUBHOW paboTe, COTPYJAHMYECTBY CO CBEPCTHHKAMHU B
oOpa3oBaTenbHOM, OOIIECTBEHHO IMOJIE3HOM, Y4EOHO-MUCCIEN0BATENbLCKOM, MPOCKTHOU U
JIPYTUX BUJIaX ACSATEILHOCTH;

— OTHONIEHHE K MpOo(ecCHOHATBHON AESITEIPHOCTH KAaK BO3MOXKHOCTH YYacTHS B
pelIeHUN JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIICHAIIMOHATBHBIX MPOOJIEM;

* MeTanpeaMeTHbIX:

— YMEHHE CaMOCTOSITEJIbHO OIpPENEsATh IEIN JEATCIIbHOCTH U COCTABJISAThH IUIAHbI
NEATEIbHOCTH, CaMOCTOSITENIbHO OCYIIECTBIIATh, KOHTPOJHMPOBATH W KOPPEKTUPOBATH
NeSATEIIbHOCTD; UCIOIb30BaTh BCE BO3MOXKHBIE PECYPCHI NIl IOCTUXKEHUS MOCTaBICHHBIX
1ejgell W peanu3alud TUTAHOB JICSITENIbHOCTH; BBIOMpaTh YCIEIIHbIE CTPATeTUU B
Pa3TUYHBIX CUTYaIIMSIX;

— yMEHHUE MPOIAYKTHUBHO OOIIATHCS W B3aUMOJICHCTBOBATH B MPOIECCE COBMECTHOMU
NESTEIbHOCTH, YYUTHIBATH TO3UIMU APYTMX YYAaCTHUKOB JEATEIbHOCTH, 3(PPEeKTUBHO
paspeniaTh KOH(MIUKTHI;

— BJQJICHUE HaBBIKAMH IMO3HABATEIILHOMN, Y4€OHO-UCCIEN0BATEILCKOW M MIPOCKTHOM
NEATeIbHOCTH, HaBBIKAMHU pa3pelieHus: MpoOieM; CHOCOOHOCTh W TOTOBHOCTh K
CaMOCTOSITEIbBHOMY TIOMCKY METOJIOB PEIICHUS TPAKTUYECKUX 3a7ad, MPUMEHEHHUIO
Pa3JIMYHBIX METOAOB MO3HAHMUS;

— FOTOBHOCTb U CLIOCOOHOCTb K CAMOCTOSATENIbHON MH(GOPMAIIMOHHO-TT03HABATEIbHON
NEATeIbHOCTH, BKJIIOYas YMEHHUE OPHUEHTUPOBATHCS B  Pa3IMYHBIX HCTOYHHKAX
nH(pOpMaIuu, KPUTUUECKU OIEHUBATh U UHTEPIPETUPOBATH MH(OPMALIUIO, TTOTYyYAEMYIO
13 Pa3JIUYHBIX UCTOYHUKOB,

— BJIQJICHUE SI3BIKOBBIMU CPEACTBAMH: YMEHHUE SICHO, JOTUYHO U TOYHO H3Jararhb
CBOIO TOUKY 3pEHUS, UCIIOIb30BaTh aJI€KBATHBIE SI3bIKOBBIE CPE/ICTBA;

— BIIQJICHUE HABBIKAMHU TO3HABATENHLHON pe(iieKCHM Kak OCO3HAHUSI COBEPIIAEMBIX
JNEUCTBUM W MBICIUTENBHBIX MPOLIECCOB, UX PE3YJbTATOB U OCHOBAHWM, IPAHUL] CBOETO
3HaHUS U HE3HAHMUSI, HOBBIX MTO3HABATEbHBIX 33/1a4 U CPEACTB ISl UX JOCTHKECHUS;



— IEJNEeYCTPEMJICHHOCTh B IMOUCKaX W NPUHATUU PEHICHUH, cOOOpa3uTENbHOCTh U
UHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABIECHUMN; CIOCOOHOCTh BOCIIPUHUMATD
KpacoTy U TapMOHUIO MHPA;

* IpeAMEeTHBIX:

— c(OpMUPOBAHHOCTH MPEJICTABICHUNA O MAaTEMAaTUKE KaK YaCTH MUPOBOM KYJIbTYpPBI
U MECTE€ MaTeMaTUKH B COBPEMEHHOM IUMBUIM3ALMH, CHOCO0AaX OMHUCAHMS SIBJICHUM
peanbHOr0 MUpPA Ha MaTEMAaTHYECKOM SI3BIKE;

— C(QOpPMHUPOBAHHOCTb MPEACTABICHUNH O MaTeMaTHYECKHX IOHATHSAX Kak
BOXHEHIIMX MATEMATHYECKUX MOJEIAX, MO3BOJLIIOLNIMX ONUCBHIBATH M M3y4aTh pa3HbIC
IPOLECCHl M SBJICHMS; ITOHMMAHUE BO3MOKHOCTH AKCHOMATHYECKOIO IOCTPOCHUS
MAaTeMaTUYECKUX TEOPUH;

— BJAJCHUE METOJAMM JOKa3aTeJbCTB M QAJITOPUTMOB PEUICHUs, YMEHHE UX
IIPUMEHSTH, IPOBOJIUTH JI0KA3ATENIbHBIE PACCYKIACHUS B XOJI€ PELICHUS 3a1a4;

— BJIQJICHUE CTAHJAPTHBIMU IIPUEMAMH PELICHUS PAMOHAIBHBIX U UPPALMOHAIBHBIX,
ITOKA3aTEIIbHBIX, CTEIICHHBIX, TPUTOHOMETPUUECKNX YPABHEHUM U HEPABEHCTB, UX CHCTEM;
WCIIOJIb30BaHUE TOTOBBIX KOMIIBIOTEPHBIX IIPOTpaMM, B TOM YMCIE Ul IIOMCKAa ITyTH
peLIeHNs U WLIIOCTPALIMU PELICHUS YPABHEHUI U HEPABEHCTB;

— c(hOPMHUPOBAHHOCTb MPEACTABICHUN 00 OCHOBHBIX MOHATUSAX MaTEMaTHYECKOIrO
aHaJlu3a W MX CBOWCTBAax, BJIAJCHHE YMEHHMEM XapaKTEepU30BaTh IMOBEACHUE (YHKIUI,
MCIIOJIb30BaHUE MTOYYECHHBIX 3HAHUH Il ONIMCAHUA U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEM;

— BJAJCHUE OCHOBHBIMM IOHATUAMHU O IUIOCKMX M  IIPOCTPAHCTBEHHBIX
r€OMETPUYECKUX (PUrypax, HX OCHOBHBIX CBOMCTBaX; C(HOPMHUPOBAHHOCTb YMEHUS
pacno3HaBaTh N€OMETPUUYECKHE (PUIYpbl Ha YepTekax, MOJCISIX U B PEaTbHOM MHPE;
MPUMEHEHUE H3YUYEHHBIX CBOWCTB TeOMETpHYecKuX Quryp u ¢Gopmya Ajid peleHus
reOMETPUYECKHX 3a/1a4 U 337a4 C MPAKTUYECKUM COAECPIKAHUEM;

— chOpPMHPOBAHHOCTh TMPEACTABICHUN O TpoLeccax U SBJICHUSIX, HMEIOLIUX
BEPOSATHOCTHBIA XapakTep, CTAaTUCTHYECKHUX 3aKOHOMEPHOCTSX B pPEAIbHOM MHUPE,
OCHOBHBIX TMOHATHSX OJJEMEHTAPHOM TEOPUHM BEPOATHOCTEW; YMEHHMM HAXOIWUTh U
OLICHUBATh BEPOSITHOCTH HACTYIUICHUS COOBITUI B MPOCTEHIINX MPAKTUUECKUX CUTYaIUsIX
Y OCHOBHBIE XapaKTEPUCTUKH CIIy4YalHbIX BEJINYNH;

— BJIAJCHUE HABBIKAMM HCIIOJIb30BaHUsA TOTOBBIX KOMIIBIOTEPHBIX IIPOTPaMM IIPH
pelIeHnn 3aaa4.

CryneHT, OCBOMBIIMI  00pa3oBaTelIbHYyI0 MporpaMMmy, JOJDKeH  00Jaaarh
CJIEIYIOLIMMU KOMITETEHIIUSIMU:

OK 1. ITonnmaTh CyIIHOCTh U COLIMAJIBHYIO 3HAUMMOCTh CBOEH Oynyuieil npodeccuu,
IPOSIBJIATH K HEW YCTOWYMBBINA UHTEPEC.

OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESITEIbHOCTh, BEIOUPATh TUIIOBBIE METOJIbI U
CroCcOOBI BBIMIOJIHEHUS TPOo(ecCHOHANbHBIX 3a7ad, OLEHUBaTh UX 3IP(OEKTUBHOCTh U
KauecTBO.

OK 3. [IpuHuMath penieHus: B CTaHIAPTHBIX U HECTAHIAPTHBIX CUTYalUsSIX U HECTU
32 HUX OTBETCTBEHHOCTb.

OK 4. OcymiecTBasTh TOUCK U HCMHOJB30BaHHE HMHQPOpPMAIUU, HEOOXOIUMOW IS
(O ()EKTUBHOTO BBHIMOJHEHUS TNPO(ECCHOHANBHBIX 3a7ady, MNPO(PEeCCHOHATBLHOTO W
JUYHOCTHOI'O Pa3BHUTHSL.

OK 5. Hcnonp3oBath HWHGOPMAIMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTHHU B
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npodeccuoHaNbHOM e TENbHOCTH.

OK 6. Paborats B KOJUIEKTHBE M KOMaHne, 3(()EeKTUBHO OOIIATHCS C KOJUIEraMH,
PYKOBOJCTBOM, IOTPEOUTEISIMHU.

OK 7. bpaTb Ha cebst OTBETCTBEHHOCTb 3a Pa0OTy WIEHOB KOMaH/bl (IIOTYMHEHHBIX),
pe3yJIbTaT BHIIIOJIHEHUS 33 JaHUI.

OK 8. CamocTosSITENbHO ONpEAeNATh 3a1adl IpOo(EeCCUOHATBHOTO M JIMYHOCTHOTO
pa3BUTHUS, 3aHUMATbCS CaMOOOpa30BaHMEM, OCO3HAHHO IIJJAHUPOBATh IIOBBIIICHUE
KBaTU(DUKAIIUH.

OK 9. OpueHtupoBaTbCcsi B YCIOBHUSIX YacTOM CMEHBl TEXHOJOTH B
npodheccHnoHaNbHOMN e TETbHOCTH.

OK 11. Hcnonws3zoBaTh 3HAaHHA TO (PUHAHCOBOM TPAMOTHOCTH, IUIAHUPOBATH
NpeINPUHUMATEIBCKYIO  JIEATEIBHOCTh B MpodecCHOHambHONU cdepe B (deaepambHbIX
roCyJapCTBEHHBIX 00pa30BaTEIIbHBIX CTaHIapTax CpeaHero MpodecCHOHATBLHOTO
obpazoBanus (nanee — ®I'OC CII0).

5. COJJEP’KAHUE Y CTPYKTYPA YUEBHOM JUCIATIIMHBI
5.1. Conep:kanue y4eOHOM IMCUUNIINHBI
BBenenue
MaremMatika B Hayke, TEXHHKE, HSKOHOMHUKE, HWH(POPMAIMOHHBIX TEXHOJOTHUAX U
MpaKkTUYeCKON nestenbHOCTH. llenmum u 3amaum u3ydeHHss MaTeMaTUKH TMPU OCBOCHUU
crneunanbHocTeit CIIO.

AJITEBPA

Pa3BurTne noHATHUSA 0 YUCTIE
enbie n parmoHandbHble uncia. JelicTtButenpHble uncia. [IpubamkeHHbIC BHIYUCICHUS.
KowmriiekcHbie uncna.
Kopuu, crenenu u sorapupmsi
Kopuu u crenenn. KopHu HarypanbHOM CTENEHW U3 4YMClIA U UX cBOMcTBA. CTENEHH C
pallMOHAJBHBIMM  TOKa3aTensaMu, uX cBoicTBa. CTENneHW C  JCUCTBUTEIbHBIMU
nokazarensiMu. CBONCTBA CTENEHU C JIEMCTBUTEIbHBIM MOKA3aTEIIEM.
Jlorapudgm. Jlorapudgm uncaa. OcHoBHOE Jorapumudeckoe TOxKIAECTBO. [lecaTuunbie u
HaTypanbHble Jorapudmel. [IpaBuna neiictBuii ¢ norapudmamu. Ilepexonm k HOBOMY
OCHOBAHUIO.
IIpeoOpa3oBanue ajaredpamyeckux BbIpa:keHuii. I[IpeoOpazoBaHme parMOHAIBHBIX,
HUPpAIMOHATFHBIX, CTETICHHBIX, MOKA3aTEIbHBIX U JIOTApU(PMUIECKUX BBIPAKECHUH.
IIpakTUyeckue 3aHATHS

ApudmeTnueckue JEHCTBUS HaJ YHCIAMHU, HaXOXKJIEHUE MPHUOIMKEHHBIX 3HAuYC€HUN
BEJIMYUH UM TIOTPEIIHOCTEH BBIYUCICHUN (a0COMIOTHOM W OTHOCUTEIBHOM), CpaBHEHUE
YU CJIOBBIX BBIPAKCHUMU.

Brruncnenne u cpaBHeHHE KOpHEW. BBINOJMHEHHE pacyeToB C paaukaiamu. Perrenue
MppalMOHAIBHBIX ypaBHEHUW. HaxoxaeHue 3Ha4YeHUWW CTENeHed C panuOHAIbHBIMU
nokazatensmu. CpaBHeHue cteneHeil. IlpeoOpasoBaHus BBIpAKEHUN, COAEPKAIINX
crereHd. PellleHne IOKasaTelnbHBIX ypaBHEHWH. Pellenue nNpuknaaHelX —3a1ad.
HaxoxneHnue 3HaueHuii orapugma 1o npou3BoJbHOMY OCHOBaHMIO. [lepexon oT ogHOrO
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OCHOBaHUS K Apyromy. Beiuucnenue u cpaBHeHue jorapudmos. JlorapubmupoBanue u
NOTEHLUUPOBaHUE BbIpakeHUH. [IpubmkeHHbIE BBHIYMCICHUS U PEIICHUS MPUKIATHBIX
3aj1a4. Pemenue norapupMuueckux ypaBHEHHI.

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC IOHATHS
Pannannasg mepa yrina. BpamarensHoe aBumxeHue. CHHYC, KOCHHYC, TAHT€HC U KOTaHT€HC
gucia. OCHOBHBIE TPUTOHOMETPUUYECKHE ToXxAecTBa PopMyibl npusencHus. Popmyisl
cinoxenns. Dopmynbl yaBoenus DopMynbl MNOJOBHHHOTO yriua. [IpeoOGpasoBanus
IIPOCTENIINX TPUTOHOMETPUUECKUX BBIPAKCHUMU. IIpeoOpazoBanue CYMMBI
TPUTOHOMETPUUECKUX (YHKIIMI B MPOU3BEACHUE U MPOU3BEICHUS B CyMMy. BripakeHue
TPUTOHOMETPUUECKUX  (YHKIMH  Yepe3  TaHIeHC  TOJOBHMHHOTO  apryMeHTa.
TpuroHomerprueckue ypaBHEHMS M HepaBeHCTBa lIpocrelmimne TpUTrOHOMETPUYECKHUE
YPaBHEHHS. [Ipocrenmme TPUTOHOMETPHUYECKHUE HEPABEHCTBA. OOpatHble
TPUTOHOMETPHUUECKUE PYHKINU. APKCUHYC, ApKKOCUHYC, aPKTAHT€HC.
IIpakTuyeckue 3aHATHS

PannanHblil MeTO U3MEpPEHHUsI YIJIOB BpallEHUs U CBS3b C TpaaycHOM Mepoil. OCHOBHBIE
TPUTOHOMETPUUECKHE TOXKAECTBA, (OPMYJIbl CIOXKEHUS, YJIBOCHUS, IMpeoOpa3oBaHUE
CYMMbI TPUTOHOMETPUYECKUX (DYHKIIMI B MPOU3BEICHNE, Pe0Opa3oBaHUe TPOU3BEICHUS
TpUroHOMeTpHUecKkuX (GyHKIMA B cymMmy. [IpocTeiiiie TpuroHoMeTpudecKkrue ypaBHEHUS
u HepaBeHcTBAa. OOpaTHble TpPUTOHOMETpUYECKHE (GYHKIHUU: apKCUHYC, apKKOCHUHYC,
apKTaHTeHC.

®YHKIIUU, UX CBOMCTBA U TPA®UKHA

@Oyuxknuu. OO0nacTh ONpEAENieHUs W MHOXKECTBO 3HAUeHUW; Tpaduk (yHKLIHH,
nocTpoeHue rpad@ukoB GyHKIUM, 3aJaHHBIX PA3IMYHBIMH CIIOCOOAMH.
CpoiictBa (QyHKkuuu. MOHOTOHHOCTb, YETHOCTb, HEYETHOCTb, OTPAHUYECHHOCTD,
NepuoInyHOCTh. ITpoMexkyTkn Bo3pacTaHusi M yObIBaHUs, HAMOOJbIIEE W HAMMEHBIIIEE
3HaYeHWs,  TOYKM  JKcTpemyMa.  ['paduyeckas  uHTepnpertaums.  [Ipumepsl
(YHKIIMOHAJIBHBIX 3aBUCUMOCTEN B peasibHBIX Mpoleccax U sBICHUIX. ApudMeTndeckue
omepauuu Han Qynkrusmu.  CrnoxHas  Qynkmus  (kommosunus). [lonstue o
HENPEPBIBHOCTU (PYHKITUH.
Oo6patHble pyHknun. O6acTh onpeAesieHus U 0071acTh 3HaYCHUN 00paTHON (YHKIIUU.
I'padux oOpaTHOM PyHKITHH.
CrenenHble, TOKa3aTeNbHbIE, JIOTapUPMHUUECKHUE W TPUTOHOMETpUYECKUE (YHKIUH.
OOpartHble TpuroHomerpuueckue ¢QyHkuuu. OrnpezneneHus (QyHKUUN, WX CBOICTBA U
rpaduku. IlpeoOpazoBanus rpaduxoB. IlapamienbHbIi  MEpeHOC, CUMMETPUS
OTHOCUTEJIBHO OCE KOOpAMHAT W CHUMMETPUS OTHOCUTEIBHO Hayajla KOOPAMHAT,
CUMMETpPHSI OTHOCUTENBHO MPSAMON Y = X, pacTsyKEHUE U CKaTHE BIOJb OCE KOOPAMUHAT.
IIpakTnyeckue 3aHATHS

[Tpumepsl 3aBUCUMOCTEH MEXIYy TMEPEMEHHBIMH B PEAbHBIX MPOIECCaX W3 CMEXHBIX
muciutuinH.  Onpenenenne  (yukmuit. [loctpoenne u urenwe rpaduKoB (QYHKIIHIMA.
UccnenoBanne ¢ynkuuu. CBoOWMCTBA JUHEHHOW, KBAaApPaTUYHOW, KYyCOUYHO-JTHHEWHON U
apooHo-nmuHerHo ¢(yHkiui. HempepbiBHble u nepuoanueckue ¢yHkiuu. CBoiCTBa U
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rpaduky CMHyca, KOCMHYCca, TaHTeHca U KoTaHreHca. OOpaTHbie GYHKIIUHA U UX TPAPUKH.
Obpatabie Tpuronometpuuyeckue ¢ynknuu. I[IpeoOpasoBanust rpaduka GyHKIUH.
["apmonunueckue konebanus. Ilpuknanueie 3amaun. IlokaszarenbHble, jJorapupmMuuecKue,
TPUTOHOMETPHUYECKUE YPABHEHUS M HEPABEHCTBA.

HAYAJIA MATEMATHYECKOI'O AHAJIN3A

IocaenoBareabnocTu. CriocoObl 3a1aHKsI U CBOMCTBA YHCIIOBBIX MOCJIEI0BATEILHOCTEM.
[Tonarue o mnpeaene mnociuenoBarenbHOCTH. CylIecTBOBaHWE Mpenesia MOHOTOHHOU
OTPaHUYEHHOU MOCJIEN0BATENBHOCTH. CymmupoBaHue MOCJIEN0BATEIBbHOCTEN.
beckoHedHO yObIBarOIasi reOMETpUUYECKasi IPOrpecCrs U €e CyMMa.
IIpousBoanas. [louarue o mpou3BoAHON (PyHKIINHU, €€ TEOMETPUUECKUN U (PUBNUECKUN
CMBIC. YpaBHEHHE KacaTeabHOU K rpaduky ¢yHkiuu. [IponsBoaHbIe CyMMBI, pa3HOCTH,
Npou3BeNeHusl, YacTHble. [IpOM3BOAHBIE  OCHOBHBIX  O3JEMEHTAPHBIX  (PYHKIIMIA.
[IpumeHeHre TPOM3BOMHON K HCCICAOBAaHUIO (YHKIMA W TOCTPOCHHIO TpaduKOB.
[IpousBoanbie 00paTHOW (PYHKIMU U KOMIO3UIMUA (PyHKIMU. [IpuMepsbl UCTIOIB30BaHUS
ITPOM3BOIHON JUIsl HAXOKJICHHS HAWIYUYLIEro pelleHus B NMPUKIAJHBIX 3a1adax. Bropas
IIPOU3BOJHAs, €€ IreOMETpUYecKuil U ¢usmueckuil cmbica. HaxoxneHue ckopoctu ais
mpoiiecca, 3aIaHHOT0 (hOPMYJIOi U rpaduKoOM.
IlepBooOpa3nas n maTerpaJ. [Ipumenenne onpeneeHHOro UHTErpaia Juisl HaX0kKACHUs
Iomaan KpuBoiuHeWHoW tpamnenuud. ®dopmyna Heriorona—IJleliOnuna. I[Ipumepsr
MIPUMEHEHUS HHTErpaja B GU3UKE U TEOMETPHUH.

IIpakTuyeckue 3aHATHS

YucioBasg MOCIEAOBATENIBHOCTh, CIOCOOBI €€  3a/JaHusl, BBIUYMCIEHUS  YJICHOB
nocnenoBareabHocTd.  Ilpepen  mocnenoBaTenbHOCTH.  beckoHeuHo — yObIBaroias
reoMerpuueckas nporpeccusi. [IponzBoaHas: MEXaHUYECKUA U T€OMETPUUYECKUN CMBICIT
MPOU3BOAHOW. YpaBHEHHE KacaTeiabHO B oOmem Buae. llpaBuna u  dopmyssl
muddepeHurpoBanusi, TabIMIa TPOU3BOJHBIX 3JeMEHTapHbIX (yHKuMil. VMccnenoBanue
GyHKIMM C TOMOILIBIO Tpou3BOoAHOW. Haxoxnenue HanOONbIIET0, HAUMEHBIIETO
3HAUYCHUS M IKCTpEMajbHBIX 3HadeHUM (ynkuuu. MuTerpan u nepBoodpasznas. Teopema
Hrrotrona—JleitOnuna. [IpuMenenne uHTErpaia K BBIUMCICHUIO (PU3UUYECKUX BEJIMYUH U
TTOLIAJICH.

YPABHEHUA U HEPABEHCTBA

YpaBHeHUs M CUCTeMbl YpaBHeHMH. PannoHanbHbIe, HppallMOHaIbHbIC, ITOKA3ATEIbHbIC
U TPUTOHOMETPUYECKHME YPABHEHHS M CHUCTEMBl. PaBHOCWIBHOCTH YpPaBHEHUH,
HEpaBeHCTB, cucTeM. OCHOBHbBIE NMPUEMBbl UX pelieHus (pa3joKeHHe Ha MHOXKHUTEINH,
BBEJ/ICHHE HOBBIX HEM3BECTHBIX, MTOICTAHOBKA, rpa)uueCcKUil METON).

HepasencrBa. PanmonansHeie, MppaloOHaIbHBIE, MOKA3aTeIIbHbIC 51
TPUTOHOMETPUUECKHE HEPABEHCTBA. OCHOBHBIE ITPUEMBI UX PELLICHMUS.

HUcnonb3oBanue cBOMCTB U rpa¢ukoB (QPYHKIUI NPH pelieHMH YPABHEHMH U
HepaBeHCTB. Merton wuHTepBaioB. M300pakeHne Ha KOOPAMHATHOW TIJIOCKOCTH
MHOKECTBA PEIICHUN YPAaBHEHNN U HEPABEHCTB C IBYMsI IEPEMEHHBIMU U UX CUCTEM.
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Hpuxkiaagubie 3agaun. [IpuMeHeHHEe MaTeMaTUYECKMX METONOB JUISI  PELICHUS
CoZlepKaTeNbHBIX 3aJa4 W3 PA3IUYHBIX 00JIacTel HAyKW W TMPaKTHKU. VHTeprperarus
pe3yJbpTara, y4eT peaibHbIX OrPaHUYCHUI.

IIpakTnyeckue 3aHATHS

Kopuu ypaBaenuit. PaBHocmiibHOCTE ypaBHeHUH. [IpeoOpa3zoBanrie ypaBHEHU.
OcHOBHBIE IPUEMBI PEUICHUS YPAaBHEHUH. PellleHne cucTeM ypaBHEHUI.
Hcnonb3oBanne cBOMCTB U rpauKoB YHKIIMIA JIJIs pellieHrs YpaBHEHUN U HEPABEHCTB.

KOMBHUHATOPHUKA, CTATUCTHUKA U TEOPUS BEPOSITHOCTEN

Jy1eMeHThl KOMOMHATOPUKU. OCHOBHBIE TTOHSATHSI KOMOMHATOPUKH. 3aJlauyd Ha MOJCYET
Yycla pa3MEIICHH, IepecTaHOBOK, coueTaHuil. Pemenne 3aqay Ha nepeOop BapUaHTOB.
®opmyna 6uHoma HerotoHa. CBoiicTBa OMHOMUHAIBHBIX KO3((UIIMEHTOB. TpeyronbHUK
[Tackans. DneMeHThl Teopur BepoaTHOCTe. CoObITHE, BEPOATHOCTh COOBITHUS, CIOKCHUE
U yMHOXeHHe BeposiTHocTei. lloHsTne o He3aBucUMOCTH CcoOObITUH. JluckpeTHas
Clly4ailHasl BEJIMYMHA, 3aKOH €€ paclpeeseHus. YUCIoBble XapaKTEPUCTUKN AUCKPETHON
ciiydaiiHol BennuuHbL. [loHATHE 0 3aKOHE OOJBIIMX YKCE.
DJIeMeHTbl MaTeMaTH4ecKoil cratucTuku. llpencraBienne — gaHHBIX  (TaOIMIIB,
auarpammsbl, rpauku), TeHepaibHasi COBOKYITHOCTh, BEIOOpKA, cpeHee apu(pMeTUIECcKoe,
MeauaHa. [loHsTne 0 3amagax MaTeMaTUYECKOW CTAaTHUCTHKHU. PeleHue NMpakTHYeCKHX
3a/1a4 C MPUMEHEHUEM BEPOATHOCTHBIX METO/OB.

IIpakTuyeckue 3aHATHS

Uctopus pa3BuTHS KOMOMHATOPUKHU, TEOPUU BEPOSTHOCTEM M CTATUCTUKU M UX POJib B
pa3IMuHbIX cepax YeNoBEUECKON >KU3HENeATeNbHOCTU. IIpaBuiia KOMOWHATOPHUKH.
Pemienne koMOMHATOpHBIX 3ajay. Pa3MeleHusi, coueTaHusi W TepecTaHOBKU. buHoMm
Herorona u tpeyronsHuk Ilackamsa. [Ipuxknamnaeie 3agaun. Knaccuyeckoe omnpeneseHue
BEPOSATHOCTH, CBOWCTBA BEPOSITHOCTEH, TEOPEMA O CyMME BEPOSTHOCTEW. BprumcneHune
BepositHocTen. [lpuknanueie 3amaun. IlpencraBneHne 4ucioBbIX NaHHBIX. [IpukinagHbie
3aJauM.
I'EOMETPHUS

IIpsiMble M IVIOCKOCTH B IPOCTPAHCTBE.

B3auMHOe pacnoisiokeHue AByX NpPSIMBIX B IMpOCTpaHcTBe. [lapamnenbHOCTh mpsiMOd U
rockocTu. I[lapamenbHOCTh MIOCKOCTEN. [lepneHauKyIsIpHOCTh NPSIMOM U TUIOCKOCTH.
IleprieHIMKYIJISIp U HAKJIIOHHAS. YTOJ MEXKIY IPSAMOU U IUIOCKOCTBIO. J[ByrpaHHBIN yrodl.
Yron Mexay IIOCKOCTAMM. [lepneHIuKynsapHOCTh ABYX IUIOCKOCTEMN. ['eoMerpuueckue
npeoOpa3oBaHus MPOCTPAHCTBA: NapaJJICIbHBIA IMEPEHOC, CUMMETPHUS OTHOCUTEIBHO
mockoctu. llapamnensHoe npoekTtupoBanue. Ilnomans OPTOrOHAaIbHOM NPOEKLUU.
N300paxkeHre mpocTpaHCTBEHHBIX (uryp. MHororpanHuku Bepmmnbl, peOpa, rpanHu
MHoOrorpaHHuka. Pazseprka. MHororpanssie yrisl. Beinmykibie MHOrorpaHHuku. Teopema
Oiinepa. IIpusma. [Ipamas u HaknonHas npusma. [IpaBunbHasa npusma. [lapamnenenumnen.
Ky6.

[Mupamupaa. [lpaBunbHas nupamuaa. YcedeHHas nupamuga. Terpasap. CummeTpuu B
KyOe, B mapasuienenurnese, B npu3Me u nupamuae. Ceuenus kyda, mpu3Mbl U MUPAMUIBIL.
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[IpenacraBnenrie O TNPABWIBHBIX MHOTOTPpAHHHMKAxX (TeTpa’ape, KybOe, OKTadpe,
JOJIEKa’Ipe U UKOCAdJIPE).

Tesia 1 MOBEePXHOCTH BpallleHUsI

Hunuuap um koHyc. YceueHHBIM kKoHyc. OCHOBaHUE, BBICOTa, OOKOBAasl MOBEPXHOCTb,
oOpasyroias, pazseptka. OceBble CEUEHHs U CEUECHMs, TapaliiesibHble ocHoBaHuIo. [lap u
cdepa, ux ceueHus. KacarenpHas 1mIockocTh K cdepe.

HN3mepenust B reomeTpuu
O6bem u ero usmepenue. MHrterpasnbHas ¢opmyna odbema. @opMynbl 00bema KyOa,
MPSAMOYTOJIBHOTO MapajuiesieNuIea, Ipu3Mbl, TUIUHAPA. Dopmyibl 00beMa TUPAMUIBI U
KoHyca. @opMyJIbl IJIOMIAU TOBEPXHOCTEN HUIMHApPa U KoHyca. dopmyiel o0beMa mapa
u iomaan chepsl. [lomobue ten. OTHOIICHHS TUIONIAECH MOBEPXHOCTEH M OOBEMOB
MOJOOHBIX TE.
KoopaunaTtsl u BeKTOPHI
[IpssimoyrosibHast (AekapTOBa) cUCTEMa KOOpAUHAT B MpocTpaHcTBe. Dopmyina paccrosHus
MEXy TBYMsl TOUKaMu. Y paBHEHUS Chepbl, IIIOCKOCTH U MPSMOH.
Bekrtopsl. Moaynb BekTopa. PaBeHcTBO BEKTOpPOB. ClIOkKEHNE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4ucio. Pa3moxkeHue BEKTOpa II0 HAIpaBICHUSAM. YTOJI MEXAY JBYMS
BekTopamu. [Ipoekuus BekTopa Ha ock. Koopaunatel Bektopa. CKalsIpHOE TPOU3BEACHUE
BEKTOPOB. McCMonp30BaHWE KOOPJIWHAT M BEKTOPOB IPU PEUICHUH MAaTEMAaTHYECKUX U
MIPUKIIAJIHBIX 3a]1a4.

IIpakTuyeckue 3aHATHS

[Ipr3Haku B3aMMHOIO pACHOJIOKEHUSA MNPSIMBIX. YTOI MEXKAy NpsAMBIMA. B3aumHoe
PACIIOJIOKEHUE MPSAMBIX U TUIOCKOCTEN. [leprneHauKynsp u HaKJIOHHAsA K INIOCKOCTH. YTOJI
MEXKIy IMpPSMOW M IUIOCKOCTBIO. TeopeMbl O B3aWMMHOM PACHOJIOKEHHH NPSIMON U
IIOCKOCTU. Teopema o Tpex neprneHauKyispax. [IpusHaku u cBOKCTBA mapajuiesIbHbIX U
MIEPIICHINKYJIPHBIX IUIOCKOCTEW. PaccTossHME OT TOYKM 10 IIOCKOCTH, OT IPSIMOM 110
IJIOCKOCTH, PACCTOSIHUE MEXKAY IUIOCKOCTSAMH, MEKIY CKPEIIMBAIOIMIMMUCA IPSMBIMU,
MeX1y NMPOU3BOJILHBIMU (purypamu B npoctpaHcTBe. [lapamiensHoe MpOeKTUpPOBaHHUE U
ero csoucrea. Teopema O IUIOIIAAM OPTOTOHAJIBHOM IPOEKIMM MHOIOYTOJIbHUKA.
B3aumHoe = pacnosiokeHMe ~— MPOCTPAHCTBEHHbIX  ¢uryp.  Pa3nuunble  BUabI
MHoOrorpaHHukoB. Ux wnzoOpaxenus. CeueHus, pa3BepTKU MHOTOrpaHHUKOB. llnomans
MOBEPXHOCTU. Buapl cummerpuii B npoctpaHcTBe. CHMMETpHsI TeJl BpalllEHUs U
MHOTOTPaHHHMKOB. Bhruncienue miomaae 1 00beMoB. BekTopsl. JleiicTBHS ¢ BEKTOpaMH.
JlekapToBa cucTeMa KOOpPAMHAT B NPOCTPAHCTBE. YPaBHEHHE OKPYXKHOCTH, c(epsl,
mIockoctu. PaccrossHue Mexay Toukamu. JIeMCTBHSL C  BEKTOpaMHM, 3aJaHHBIMU
koopauHaTtaMu. CKaJlsIpHOE MPOU3BEICHHE BEKTOPOB. BEKTOpHOE ypaBHEHHE NpPSIMON U
mI0cKocTh. Mlcnonp30BaHre BEKTOPOB IIPH JOKA3ATEIBCTBE TEOPEM CTEPEOMETPHH.

JIns BHEayIMUTOPHBIX 3aHATUN CTYIAEHTAM HapsAy C PELICHHEM 3a1ad W BBIIOJHEHUS
MPaKTUYECKUX 3aJJaHUN MOKHO MPEJIOKUTh TEMbI UCCIEA0BATEIbCKUX U pedepaTUBHBIX
paboT, B KOTOPBIX BMECTO CEpHUIl OTIEIBbHBIX MEIKUX 3ajad U YIPaXHEHUH MpeiaratoTcs
CIOJKETHBIC 3a/IaHMsl, TPEOYIOMKEe JIUTEILHON paboThl B paMKax OJHOM MaTeMaTUYeCKOU
CUTyalluu. DTH TEMbI MOTYT OBITh KaK MHIWBUIYaJTbHBIMU 33/1aHUSMU, TaK U TPYNIIOBBIMU
JUIsl COBMECTHOTO BBIIIOJIHEHUS NCCIIEIOBAHMUS.
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5.2 Tembl pedepaToB (10KJIAI0B), HCCIAEA0BATENbCKUX MPOEKTOB

HenpepsiBHbIE IpOoOH.
. [IpuMeHeHue CI0KHBIX MPOLIEHTOB B SKOHOMHUYECKUX pacueTax.
. [lapannenbHO€ MPOEKTUPOBAHUE.

. CpGI[HI/IC SHA4YCHUA U UX IIPUMCHCHHUC B CTATUCTHUKC.

l.
2
3
4
5. BextopHoe 3a1anue npsIMbIX U INIOCKOCTEW B IPOCTPAHCTBE.
6. CnoxeHue rapMOHUYECKUX KOoeOaHuM.

7. I'padpuaeckoe pernieHne ypaBHEHUN U HEPABEHCTB.

8. IIpaBuibHBIE U MTOJIyIPABUIBHBIE MHOIOTPAHHUKHU.

9. KoHnueckue ceyeHns U UX IPUMEHEHUE B TEXHHUKE.

10. IonsTne nuddepeHimana u ero NpUIOKEHU.

11. Cxembl NOBTOPHBIX UCTIbITaHU bepHyIu.

12. UccnenoBanne ypaBHEHNN U HEPABEHCTB C MAPAMETPOM.
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5.3. CTpykrypa y4eOHO Q1 CHUIINHBI

5.3.1. O0beM yueOHOM AMCUMIJIMHBI U BUABI YU4eOHOIi padoThI

Bup y4eOHoii padoTsI Oo0beMm yacoB
MaxkcumasibHasi ydeOHasi HAarpy3ka (Bcero) 351
06sa3aTeibHasA AyAUTOPHAsA yyeOHasa Harpyska (Bcero) 234
B TOM YUCIJIC:
MPAKTUYECKHE PaOOTHI 110
KOHTPOJIbHBIE paOOThI 4

KypcoBas paboTa (IpoeKT) (He MpeLyCMOTPEHO)

CamocrosiTesibHasi padoTa cTy/ieHTa (BCero) 117

B TOM YHCIJIC:

CamocrosTenbHas padoTa HaJl KypcoBOi paboToi (IIpOEKTOM)

HccnenoBarenbckas padbora 3
Pabora ¢ nHpOpPMAIMOHHBIMUA UCTOYHUKAMHU 31
Pedepatusnas padora 5
PacuetHo-rpaduueckas pabora 15
TBopueckue 3ananus 22
[TonroroBka mpe3eHTalMOHHBIX MaTepUaioB 28
CocraBnenue TabIuI] 8
Coznanue mMojeneil IpoCTPaHCTBEHHBIX QUTYP 3)

ATTrecTranus 1Mo IUCLUAIUINHE IK3aMeH




6. TEMATUYECKHM IIJIAH YUYEBHOM JUCIHUILIMHBI OY.04. <SMATEMATHUKA» 1o cneuuajibHOCTH:

23.02.06. «Texnnuyeckasi IKCILIyaTAlUsl MOABUKHOIO COCTABA JKeJIE3HBIX TOPOI»

KoauuectBo AYJUTOPHLIX YaCoB

Makec. yue0. Breaynnropn
ast IIpakTH4eckue
HaumeHoBaHue pa3/iesioB U TeM Harpyska caMocTogTenb Teoperuu | (cemunapckue) | Kypcosoe
CTynenTa Hail paboTa Bceero ecKoe U MPOEKTHPO
cryacHnTa o0yuenue | 1a0opaTopHbIe BaHHe
(12) (uac)
Tema 1. Beenenue 3 1 2 2
Tema 2. Pa3zBuTue noHATHS O YUCIIE 15 5 10 4 6
Tema 3. KopHu, cTeneHu u gorapugmsl 42 14 28 13 15
Tema 4. [IpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE 30 10 20 12 8
Tema 5. KomOGunaropuka 15 5 10 6 4
Tema 6. KoopanHatel 1 BEKTOPBI 27 9 18 12 6
Tema 7. OCHOBBI TPUTOHOMETPUH 46,5 15,5 31 15 16
Tema 8. Oyakunn u rpapuku 27 9 18 10 8
Tema 9. MHOrOrpaHHUKH U KPYTJIbIE TENa 36 12 24 12 12

[Tponomxenue TabIUIIBI
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KoauuecTtBo AyJUTOPHLIX YaCoB

BueayauropHn
Makc. yue0. ast
IIpakTH4eckue
HauMeHoBaHMe Pa3IesioB M TEM Harpyska camMoCTOATe b Teoperuu | (cemunapckue) | Kypcosoe
CTyAeHTa nasi pabora | Bcero | eckoe u NPOEKTHPO
(uac) CTy/IeHTa odyuenue | J1abopaTopHbIe BaHHe
(uac) 3aHATHSA

Tema 10. Hauana maremMaTuyeckoro aHammsa 39 13 26 16 10
Tewma 11. MaTerpan u ero npumMeHeHne 19,5 6,5 13 6 7
Tema 12. QHGMGFTLI TEOPUH BEPOATHOCTEU U 15 5 10 5 4
MaTEeMaTHYECKON CTATUCTUKU
Tewma 13. YpaBHeHuUs: 1 HEpaBEHCTBA 36 12 24 10 14
Bcero mo qpucuuminne 351 117 234 124 110

ATTecTanus B popMe IK3aMeHA
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7. XAPAKTEPUCTHUKA OCHOBHBIX BUIOB YYUEBHOU JEATEJBHOCTH
CTYAEHTOB

Copnepxanue o0yyeHus XapakTepuCcTHKA OCHOBHBIX BUI0B
AeATeJIbHOCTH CTY/IeHTOB
(Ha ypoBHe y4eOHBIX JelHCTBUH

Beenenue O3HaKOMJIEHHME C POJIBIO MAaTEMAaTUKH B HAYKE,
TEXHUKE, SKOHOMUKE,
MH(POPMALIMOHHBIX TEXHOJIOTHX u

MPAKTUIECKOM JESITeIbHOCTH.

OsHakoMJIEHHE C LeIIMH H  3ajJadyaMu
U3yUYCHHSI MATEMAaTUKHU TIPU

ocBoeHun crennaibHocreii CI10

AJI'EBPA

Beimonnenne apupmMeTnyeckux NeHCTBUN Hax

YHUCJIAMH, COYeTast

YCTHBIC U MIUCHbMEHHBIC PUEMBI.

Pa3BurHe nonsitus Haxoxnenue  npuONMKEHHBIX  3HAYCHHM
0 yucie BEJIMYMH W  IOTPEIIHOCTEN  BBIYUCICHHUI

(a0CONMIOTHON M OTHOCHUTEIBHOW); CpaBHEHHUE

YHCJIOBBIX BBIPAXKEHUH.

Haxoxnenue omuOok B IpeoOpazoBaHUSAX H

BBIYUCICHUSIX (OTHOCHUTCS KO BCEM ITyHKTaM

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

IIpaBUJIaMU CPABHEHUS KOPHEH.

@opMyIMpOBaHUE OINpPEACIICHUS KOpPHA U
CBOMCTB KOpHEH. BpluncieHue W CpaBHEHHE
KOpHEH, BBINOJIHEHUE IIPUKUAKUA 3HAYCHUS

KOpPHS.

KopHnu, crenenu, jorapupmsol ITpeoOpa3oBaHue YHCIOBBIX U OYKBEHHBIX
BBIPAKECHH, coZiepKaIux paluKasl.
Beimonnenue  pacueroB  mo  Qopmynawm,
cofieprKaIm paIiKaIH, OCYIIECTBIISIS
HE00X0/IUMBbIe MOJICTAHOBKHU u
peoOpa3oBaHuUs.

OmnpeneneHre paBHOCUIBHOCTH BBIPAXKEHUN C
pagukanamu. PemieHne — mppanuoHaIBHBIX
YPaBHEHUM.

O3HakOMJIECHUE C TIOHSITHEM CTENEHU C
JIEMCTBUTENIbHBIM MTOKA3aTEJIEM.

Haxoxnenue 3Ha4YeHWN CTENEHU, HUCIOIb3Ys
pU HEOOXOIUMOCTH

WHCTPYMEHTAJIbHBIC CPEJICTBA. 3aIllMCHIBAHUE
KOpHS N-i CTeNeHH B BHJE CTENEHU C
JIpOOHBIM  TOKa3aTejeM U HaoOOpOT.
DopMyIMpoBaHUe CBOMCTB CTEIICHEN.
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Briuncienne cremneHed C  panyMOHAIbHBIM
IIOKa3aTelIeM, BBITIOJIHEHUE MPUKUIKH
3HAYEHMUsI CTEIIEHU, CPABHEHHE CTEIICHEM.
[IpeoOpa3oBaHue 4YUCIOBBIX U OYKBEHHBIX
BBIPKEHMI, COIEpKAIINX CTEIEHU, IPUMEHSS
CBOWCTBA. Pemenue MOKa3aTeNIbHbIX
ypaBHeHUN. O3HAaKOMJIEHWE C INPUMEHEHHEM
KOpHEH UM  CTENEHEW IIpU  BBIYMCICHUH
CpelIHMX, JCJIEHHH OTpe3Ka B «30J0TOM
ceyeHUn». PerieHune mnpukiIagHbIX 3a1ad Ha
CJIOKHBIE IPOLIEHTHI

IIpeoGpa3oBanue ajnredpanyecknx
BbIPAKeHU I

BreimmonHenue 1npeoOpa3oBaHM  BBIPAXKEHUI,
npuMeHeHue  (GopMysa,  CBS3aHHBIX  CO
CBOIiCTBaMM  CTE€NEHEW U JIOrapu(MoB.
Onpenenenue 001acTU JOMYCTUMBIX 3HAUEHUI
JorapupMHUUECKOro  BbIpakeHUs. Pernenune
JorapupMHUECKUX ypaBHEHUI

OCHOBbBI TPUTTOHOMETPUU

OcHOBHBIC TOHATHSA

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

OcHOBHBIC TPHTOHOMETPHYECKHE
TOKAECTBA

IIpuMeHeHre OCHOBHBIX TPUTOHOMETPUYECKUX
TOXKAECTB  JUIl  BBIYUCICHUS  3HAYCHUM
TPUTOHOMETPUUECKUX (DYHKIUH MO OJHOW M3
HUX.

IIpeoOpa3oBanusi npocTelIMX
TPUTOHOMETPHYECKNX BbIPAKEHU I

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

MIPOM3BEICHUE U TMPOMU3BEICHUS B CYMMY H
IIPUMEHEHWE TIpU  BBIUHUCICHUM 3HAYCHMUS
TPUTOHOMETPHYECKOTO BBIPAXKECHUS u
YIPOILEHHUS €rO.

O3HakOMJIEHHE CO CBOMCTBAaMHM CUMMETPUU
TOYEK Ha EAMHUYHOU

OKPYXHOCTHM U TpPHUMEHEHHE MX JUIsl BBIBOJAA
dbopmyn mpUBeICHHS

IIpocreiie TpUroHOMeTpUYECKHE
YPaBHEHHUA U HEPABEHCTBA

Pemenne o bopmynam u
TPUTOHOMETPUUYECKOMY KPYTYy HPOCTEHIINX
TPUTOHOMETPHUECKUX ypaBHEHUH.

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

YMeHue oOTMedarh Ha Kpyre peuieHus
MPOCTEUIIINX TPUTOHOMETPHUYECKUX
HEPABCHCTB
O3HakOMJICHHME C  TIOHSATHEM  OOpaTHBIX
TPUTOHOMETPUYCCKUX (PYHKIIHIA.

APKCHHYC, apKKOCHUHYC, ApKTaHTeHC unciaa | 3ydyeHue ornpezeeHni apKcuHyca,
apKKOCHHYCa, apKTaHTeHca qucia,
dbopMmynupoBaHUEe WX, H300pakeHHWE  Ha

CAVHUYHONU OKPYKHOCTH, INPUMEHEHHUE IIpU
pELICHNN ypaBHEHUI

®YHKINU, UX CBOMCTBA U TPA®UKH

Oyukuuu. [lousitue 0 HenMpepLIBHOCTH
GyHkumMu

O3HakOMJIEHHE C TIOHATHEM HepeMeHHOﬁ,

npuMepamMu 3aBUCUMOCTEN MEXIY
nepeMeHHbIMU. (O3HaKOMJIEHHE C IOHSATHEM
rpaguka, OIpEIelieHue  MPUHAIICKHOCTH

Touku rpaduxy ¢yakinuu. OmnpenencHue Mo
dbopmyse mpocTeieil 3aBUCUMOCTH, BHIa €€
rpapuka. BeipaxkeHue 1o Qopmylsie OJHOM
nepeMeHHoi depe3 npyrue. O3HaKOMIICHHE C
omnpeneneHueM (QyHKIHH, (OPMYIUPOBAHHE
ero. Haxoxnenwe o0IacTH OmpeneieHus u
o0nacTu 3HaUYeHUN PYHKINH

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

O3HakoMJIEHHE C npuMepamMu
(GYHKIMOHATIBHBIX 3aBUCUMOCTEH B peabHBIX

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

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

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

OOpaTtHble pyHKIIUM

Beimonnenne  mpeoOpas3oBanuii  rpaduka
byHKINH.
W3yuenne moHATHS oOOpaTHOW  (yHKUHMH,

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

Breruncnenne — 3HaueHud — QyHKOMA 1O
3HAYECHUIO apryMeHTa. Onpenenenne
MOJIOKEHUST TOYKM Ha Tpaduke TO ee

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

byHkumnu

CBOMCTB (YHKIIUHA MJII CPAaBHEHHS 3HAYCHHMA
crenieHeii u  jorapudmos.  [loctpoenue
rpadUKOB CTENEHHBIX U JIOrapupMUYECKUX
¢bynkuuid.  PemieHwe — moka3aTeNbHBIX |
jJorapu(MUUECKUX ypaBHEHUH W HEPaBEHCTB
110 U3BECTHBIM airopuTMaM. O3HAKOMIIEHHE C
MOHSATUEM  HENPEPBIBHOW  MEPUOAMYECKOU
¢byHkunu, GopMyIupoBaHUE CBOMCTB CUHYCA U
KOCHHYCa, TOCTPOEHUE UX IparKOB.
O3HakOMJIEHME C IOHSITHEM TapMOHUYECKHX
KojeOaHui W MpuUMEpaMd TapMOHUYECKUX
KoJIeOaHWH ISl  ONMMCAaHHWsS TPOIECCOB B
(bu3uKe U Apyrux 00JIacTIX 3HAHHUS.
O3HakOMJIEHME C MOHSTHEM  pa3pbIBHOU
nepuoandeckor (yHkuuu, GopMmynupoBaHHE
CBOMCTB TaHI'€HCAa M KOTAHI'€HCA, IIOCTPOCHHE
UX TpaduKoB.

[Ipumenenue CBOWCTB byHKIII TS
CPaBHEHMsI 3HAYEHUM TPUTOHOMETPUUYECKUX
GyHKIMI, pelieHuss TPUTOHOMETPUUYECKHUX
ypaBHeHwmid. [loctpoenne rpadukoB oOpaTHBIX
TPUTOHOMETPUUECKUX byHKIUI u
ompejelieHue 1o rpaukaM HMX CBOICTB.
Brimonnenue npeoOpa3oBanus rpaQKoOB.

HAYAJIA MATEMATHYECKOTI'O AHAJIM3A

ITocaexoBaTeiLHOCTH

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

O3HakoMJieHME €  TIOHATHEM  Ipejena
MOCJIEIOBATEIHHOCTH. O3HakomiieHHE  C
BBIYUCIICHHUEM CYMMBI 0ECKOHEYHOI 0
YHUCIOBOTO psJla Ha MPHUMEPE BBIYUCICHHS
CYMMBI OECKOHEUHO yOBbIBaroIIEH
reOMETPHUECKON Mporpeccuu. Pemenne 3amaq
Ha IpUMeHeHHe (popMyIbl CyMMbI OECKOHEYHO
yOBIBAIOIIEH T€OMETPHUIECKOMN MPOTPEeCCUn

IIpousBoaHas U ee IpUMEHEHUE

O3HakOMJICHHE C TIOHSTHEM MPOU3BOIHOM.
Nzyuenune " dhopmynupoBaHue ee
MEXaHHYECKOTO M TE€OMETPHUYECKOTO CMBICHA,
HN3YUCHUC aJIropuTMa BBIYHCIICHUS
MPOU3BOJHOM HAa TpPUMEpPE  BBIUYUCICHUS
MT'HOBEHHOM CKOPOCTH u YTIIOBOTO
kodd¢uimenta kacarenbHoil. CocraBieHue
YpaBHECHHS KacaTelbHOW B OOIIEeM BHJIE.

YcBoenne  mpaBwi  JuddepeHIpoBaHus,
TaOMUIBI  TPOM3BOJIHBIX  DJIEMEHTapHBIX
byHKUIHUH, pUMEHEeHHE e

nuddeperupoBanns GyHKIIUNA, COCTABICHHS
ypaBHeHUs KacareinbHOHU. M3ydeHue TeopeM o
CBSI3W CBOWCTB (DYHKIIMM W TPOW3BOHOM,
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dopmynupoBka ux. IIpoBeneHune ¢ MOMOILBIO
IIPOU3BOTHOM MCCJIEJIOBAHMUS ¢byHKuuy,
3alaHHON  (OPMYJIO. YCTaHOBJICHUE CBS3H
CBOWMCTB (DYHKIIMM W TPOU3BOJHOW MO UX
rpadukam.

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

IlepBooOpa3nas
U MHTerpaJ

HKCTpEeMyMa
O3HakOMJICHHME C TIOHSATHEM HWHTErpajia u
epBOOOpPa3HOM. Nzyuenne MpaBUIIa

BBIUMCJICHHSI MEPBOOOPAa3HOW U TEOPEMBI
Herorona—JleitOunna. Pemenune 3amay Ha
CBSI3b TEPBOOOpPA3HOM M €€ MPOU3BOIHOM,
BBIYHMCIICHHE TepBOOOpa3HOW A JaHHOM
¢byakuun. Pemienwe 3amay Ha TpUMEHEHUE
WHTErpajia JUIl BBIYMCICHHUS (U3HUYECKUX
BEJIMYUH U IIOManei

YPABHEHUSA U HEPABEHCTBA

YpaBHeHHUS H CHCTEMbI YPABHEHU
HepaBeHcTBa U cCHCTEMbI HEPABEHCTB C
ABYMS IIepeMEHHbIMHU

O3HaKOMJIEHHE C IPOCTEHIINMHU CBEJCHUSIMH O
KOPHSIX anredpandecKux ypaBHEHUH,
MNOHATUSIMM ~ MCCIIEIOBAaHUSA  YPaBHEHUH W
CUCTeM  ypaBHeHHMH. V3yueHue  Teopuu

PaBHOCUIIBHOCTH YpaBHEHUH 51 ee
npuMeHeHus. lloBTopeHue 3amucu pelieHus
CTaHJAPTHBIX YpaBHEHUH, IIPUEMOB
npeoOpa3oBaHusl YpaBHEHHM AJs1 CBEACHUS K
CTaHJAPTHOMY YPaBHEHUIO. Pemenne
palMOHAIbHBIX, HUPPALMOHAIIBHBIX,

MOKA3aTeNbHBIX M TPUTOHOMETPUYECKUX
YPaBHEHUH U CUCTEM.

Hcnonp3oBaHne  CBOWCTB M rpadukos
byHKUIMI JUISt peleHus YpaBHEHUM.
[ToBTOpEHNE OCHOBHBIX IPHUEMOB PpELICHUS
cucteM. Pemenue ypaBHEHHMI ¢ IPUMEHEHUEM
BCEX NPUEMOB (Pa3lIOKEHHS HAa MHOXHUTEIH,
BBEJICHUS] HOBBIX HEU3BECTHBIX, MOJCTAaHOBKH,
rpauIecKoro MeTo1a).

Pemenne cuctem ypaBHEHHH C NPUMEHEHHEM
Pa3IMYHBIX CITOCOOOB.

O3nakomiieHMe ¢ OOIIMMH  BONPOCAMH
pellleHrsT HEpaBeHCTB U  HUCIOJb30BaHUE
CBOWCTB M TrpapuKkoB (PYHKIMNA TpPU peIIeHUH
HEPABEHCTB.

Pemennie HEpaBEHCTB U CHUCTEM HEPABEHCTB C
MPUMEHEHHUEM Pa3IMYHBIX CIIOCOOO0B.
IIpuMeHeHHEe MaTEMaTHUYECKUX METOAOB IS
pelIeHNss  COIEp)KaTelbHBIX  3alad W3
pa3NUYHBIX O0JacTeld HayKM M NPAKTUKH.
HHuTepnpeTupoBaHue pe3yiabTaTOB C  yYETOM
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\ peanbHbIX OTPAaHUYCHUIN

3JEMEHTbI KOMBUHATOPUKHA, TEOPUU BEPOSAITHOCTEN U CTATUCTHUKH

W3ydyenue  mpaBwia  KOMOWHATOPUKH U
IPUMEHEHHUE TPU PELICHUM KOMOMHATOPHBIX
3amga4. PereHne KOMOMHATOPHBIX — 3a1ay
METOJIOM Iepedopa 1 Mo MPaBUITY YMHOKCHHUS.
O3HaKOMIICHHE C TIOHATHAMH KOMOMHATOPUKH:

pa3MeIleHUsIMH, COYETAHUSIMH,
OcHOBHbIE IOHATHS KOMOMHATOPUKHU nepecraHoBKaMu W dopMylaMud I UX
BBIYHMCIICHHUS.

OObsicHeHne W TpuMeHeHue GopMyT s
BBIUMCJICHHSI Pa3MEIICHUH, TICPECTAaHOBOK M

COYeTaHUuN npu peleHumn 3a7ad4.
O3Hakomiienue ¢ OwmHOMOM HproroHa u
TPEYTrOJIbHUKOM ITackans. Pemenue

MPaKTUYECKUX 3a7Ja4 C  HCIOJIb30BAaHUEM
MOHSTHI U IPaBUJI KOMOMHATOPUKH

N3yuenue KJIaCCUYECKOI'0 ONpeAcIICHUS
BEPOATHOCTH, CBOMCTB BEPOATHOCTH, TEOPEMBI
DJ1eMeHThI TEOPUH BEPOSITHOCTEH 0 CcyMMme BeposTHocTed. Paccmorpenue
MPUMEPOB BBIYHCIICHUS BEPOATHOCTEH.
Pemenue 3a1a4 Ha BBIYMCIIEHUE BEPOSATHOCTEM
COOBITHI

O3HakoMJICHHE C IPEJICTABICHUEM YHUCIIOBBIX
IIpencraBienue naHHbIX (TA0JIMIBI, JIAHHBIX U UX XapaKTEPUCTUKAMHU.

AUATrpaMMBbl, IpagUuKH) Pemenne nmpakTtuyeckux 3aaady Ha oOpabOTKy
YUCJIOBBIX  JaHHBIX, BBIYHCIICHHE  HX
XapaKTEPUCTUK

I'EOMETPUA

@opMyJIMpOBKa U IIPUBEJICHUE JOKA3aTEIbCTB
MIPU3HAKOB B3aUMHOI'O PACIIOJIOKEHUS MPSAMBIX
U IUI0CKOCTeW. Pacrio3HaBaHue Ha depTexax u
MOJECIIAX pPa3iIUYHBIX CIIYy4aeB B3aUMHOIO
IIpsimble ¥ IIOCKOCTH B IIPOCTPAHCTBE pacmoJIOKEHUusT MNpAMBIX U INIOCKOCTEH,
apryMEHTUPOBAHUE CBOUX CYXKICHUM.
@opMyIMpOBaHNE ONPEIEICHUN, IPU3HAKOB U
CBOMCTB IapaJUIEIbHBIX U NEPIEHAUKYIIPHBIX
IIJIOCKOCTEM, IBYTPAHHBIX U JINHEWHBIX

yrioB. BplogHeHuWe  IMOCTPOEHMS — YIJIOB
MEXIy HpPSAMBIMH, MNPSAMOH M IUIOCKOCTBIO,
MEXIYy IUIOCKOCTSAMU II0 ONHUCAaHUIO U
pacno3HaBaHUE UX Ha MOJAECIIAX.

IIpumeHeHue IIPU3HAKOB 51 CBONCTB
pacHoJIOKEHUsT NPSAMBIX M IUIOCKOCTEH IIpH
pemieHnH 3a1a4. M3o00paxkeHne Ha pUCYHKaxX U
KOHCTPYMPOBaHUE Ha MOJIEISIX
NEPIEHAUKYJIIPOB U HAKJIOHHBIX K IIJIOCKOCTH,
IPSIMBIX, NApAJUICIBHBIX IIOCKOCTEH, YIJIOB
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MEXy MPSMON U MJIOCKOCThIO U 0OOCHOBaHHE
noctpoeHus. Pemienue 3anauy Ha BBIYHMCICHUE
reoMeTpuyeckux  BeauuuH.  OmnuchiBaHHe
paccTosIHUSL OT TOYKM JIO IUIOCKOCTH, OT
IPSIMON 710 TUIOCKOCTH, MEXAY IUIOCKOCTSIMH,
MEXy CKPEIIMBAIOIIUMUCS MPSIMbBIMU,

MEXIy  MpPOU3BOJIBHBIMH  (QUTypamMH B

MPOCTPAHCTBE. DopmyIUpOBAHUE U
JIOKa3bIBaHUE OCHOBHBIX TEOpEM 0
PacCCTOSIHUAX (Teopem CYILIECTBOBAHUS,

cBoiicTBa). M300pakeHHME Ha YepTekax H
MOJIETISIX PacCTOSTHUS U OOOCHOBAaHUE

CBOHUX CYXICHUU. Onpenenenue u
BBIYUCIICHHE PACCTOSHUM B TMPOCTPAHCTBE.
[Tpumenenue GopMyl U T€OpeM IUTAHUMETPHH
oast pemeHust  3amad.  O3HaKOMIIGHHE €
MOHSTHEM MAPAJJICIIBHOIO MPOSKTUPOBAHUS U
ero corictBamu. opMynupoBaHUE TEOPEMBI O
IUIOIIA U OpPTOTOHAJILHOMN MIPOCKIIUU
MHOroyrojibHuka. lIpuMeHeHune Tteopuu s
000CHOBaHHUS MOCTPOEHUM U BBIYUCICHUM.
ApryMEHTUPOBAHHE CBOMX CYXACHUH O
B3aUMHOM PaCIOJIOKEHUU TPOCTPAHCTBEHHBIX

¢uryp

MHOrorpaHHUKHU

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

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

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

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

HN3mepenus B reomeTpuu

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

MIJIOCKUX ¢buryp c IPUMEHEHUEM
COOTBEeTCTBYIOIMX (opMyn u ¢HakToB H3
IJIAHUMETPUH. N3yuenue TEOpeM 0

BBIYUCIICHUH O00BEMOB  IPOCTPAHCTBEHHBIX
TeN, pelieHue 3a/1ad Ha MpUMeHeHue (Gpopmyi
BEIUUCIICHHSI 00beMOB. V3ydenne dhopMyin s
BBIUMCIICHHUS riomaaen MOBEpXHOCTEH
MHOTOTPaHHUKOB U TE€JI BPAILICHUS.
O3HakoOMJIEGHME C METOJOM  BBIYMCIICHUS
Iomaau TOBEpXHOCTH cdeprl. Permenwue
3aJ1a4 Ha BBIYMCIICHUE TIOMIAJICH TOBEPXHOCTH
MIPOCTPAHCTBEHHBIX TEJI

KOOp)II/IHaT])I U BEKTOPbI

O3HakoMJIEeHME C  TOHSATHEM  BEKTOpA.
N3yuenne nekapToBOW CHUCTEMBI KOOPJMHAT B
MPOCTPAHCTBE, TIOCTPOEHUE 1O 3aJaHHBIM
KOOpJAUHATAM TOYEK u IJTIOCKOCTEH,
HaxoKJIeHHe KoopauHat Touek HaxoxneHue
YpaBHEHUU OKPY>KHOCTH, C(hephl, MMIOCKOCTH.
Boluncnenue paccTossHU MEXy TOUKAMH.

N3yueHne CBOMCTB BEKTOPHBIX BEJIMYMH,
MpaBUJI Pa3JIOKEHUSI BEKTOPOB B TPEXMEPHOM

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

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

BEKTOPOB JUIsl BBIYMCIICHHSI BEIUMYHMH YIJIOB H
pPacCTOSIHUM. O3zHakoMJIEHHE c
JIOKA3aTeNbCTBAMH TEOPEM CTEPEOMETPHH O
B3aUMHOM  paCIOJIOKEHUU  TPSIMBIX U
IJIOCKOCTEN € MCIOJIb30BaHUEM BEKTOPOB
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8. YYHEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE PABOYEM ITPOT'PAMMBI YUEBHOM
JANCHUIIVIMHBI OY 1.04. <MATEMATHKA»

st ocBoenust paboueit mnporpammbl yueOHOM guctuiuinabl «OY]. 04.
MaremMatuka» B TEXHUKyME UMeeTcs yueOHbIN kKaOuHeT «MaTtemaTukay.

[lomemienne  kabuHera  COOTBETCTBYET  TpeOoBaHusiM  CaHUTapHO-
anuAeMUoIoTHYecKuX npaBwil U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) m
OCHAIIIEHO TUIIOBBIM OOOPYJOBAaHHUEM, YKAa3aHHBIM B HACTOAIIUX TPEOOBAHUSX, B
TOM YHCJIEC CHEIUATN3UPOBAHHOW Y4eOHOUW MeOeIbl0 W CPEeICTBaMH OOydYCHHS,
JIOCTATOYHBIMM  JIJI1  BBIMOJIHEHUS TpPeOOBaHMI K  YPOBHIO  IOJTOTOBKHU
o0yyJarommxcs.

B cocTaB y4eOHO-METOAMUECKOTO U MaTEepHUAIbHO-TEXHUYECKOro 00ecreueHus
nporpaMmbl yueoHou auctuiinabl «OY 1. 04. MaTeMaTrka» BXOISAT:

1. MHOTOMYHKIIMOHATBHBIN KOMIUIEKC TIPEToaBaTels;

2. METOAMYECKUE MaTepHasibl g JUCTAHIIMOHHOTO OOyYeHHs Ha OO0Ja4HOM

XpaHWIuIie (Mpe3eHTaINH, KOHCTIEKThI, MaTepUaIbl IO TECTaM, BUJIEOYPOKH);

3. HarJIAgHBIE MOCOOMS: KOMIUIEKTHI M3 38 yueOHbIX Tabmui, 11 ydeOHBIX
CTEH/IOB,;

4. "HPOPMALIMOHHO-KOMMYHHKAIIMOHHBIE CPE/ICTBA;

5. 9KpaHHO-3BYKOBBIE MOCOOUS;

6. KOMIUTEKT TEXHHYECKOW JTOKYMEHTAIIMH, B TOM YHCJIC ITacIopTa Ha CPEeICTBa
0o0y4eHU s, THCTPYKIIUHU 10 UX UCTIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH;

/. OubmoTeuHsbIt GoH.

B 6ubnuoteunslit GoH BXOAAT yUeOHUKH, YUeOHO-METOIUUECKUE KOMILJIEKThI
(YMK), obecrnieunBaroiine OCBOCHUE UHMEZPUPOSAHHOU YIEOHOW TUCIUILUIAHBI
OVJl. 04. «Maremaruka», pEKOMEHJOBAHHbIC WM JONYIICHHbIC  JJIA
UCIIOJIb30BaHUs B TEXHHUKYME.
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9. OCHOBHBIE HCTOYHUKU U JIMTEPATYPA

s cmyoenmos

. bammako M.M. Marematuka: yaeOHUK )1 CTY/I. YIPEKJICHUM cpel. mpod.
obpazoBanus. — M., 2017.

. bammakop M.M. Marematuka. 3amayHuk: y4deO. MocoOue sl CTY/I.
yapexJIeHu cpe. mpod. odpazosanus. — M., 2017.

. bamvmakoe  M.U. Marematunka. COopHUK  3amad  TPOQHIBHON
HaIpaBJICHHOCTH: y4e0. mocoOwe il CTyA. YYpPSKICHHWA cpen. mpod.
obOpazoBanus. — M., 2015.

s npenooasamerneii

. ®enepanpubiii 3ak0oH OT 29.12.2012 No 273-®3 «O6 oOpa3oBaHuM B
Poccurickon @enepauum.

. IIpukaz MunucrepctBa obpazoBanus u Hayku PD ot 17.05.2012 Ne 413
«O0 yTBepxkaeHUH (eAepaTbHOTO TOCYAapCTBEHHOrO0 00pa3oBaTEIbHOTO
CTaHJapTa CpeaHero (IOJHOro) 00IIero 00pa3oBaHUs.

. IIpuka3z MunucrepctBa oOpazoBanust U Hayku PD ot 29.12.2014 No 1645
«O BHecenun u3MmeHenuit B Ilpukaz MunucTepcTBa 00pa3oBaHusl U HAYKU
Poccuiickoit @enepanuu ot 17.05.2012

. No 413  «O6  yTBepxkaeHuu  (pemepasbHOrO  TOCYJIApCTBEHHOTO
00pa3oBaTEILHOIO CTaHAApTa CPEIHETO (MOJHOT0) 00IIETO 00pa30BaAHUS.

. IIuceMmo JlemaprameHTa rocyJapCTBEHHOM MOJUTUKU B chepe MOATOTOBKHU
pabounx kaapoB u JIIO MunucrepctBa oOpazoBanusi u Hayku PD or
29.05.2014 No 32499 «PexoMeHamMu 1O OPraHMU3AIMH TOJIYYCHUS
cpeaHero oomiero oOpa3oBaHUsI B TpeAeiiaX OCBOCHHS 00pa30BaTEIbHBIX
MPOrpaMM CpPeHEro MPoQeCcCHOHATILHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO
oOmiero  obpazoBaHusi ¢ y4eToM  TpeOoBaHud  (denepanibHBIX
roCyapCTBEHHBIX 00pPa30BaTEIbHBIX CTAHAAPTOB U MOJIy4aeMoi podeccuun
WM CTICTIHAIBHOCTH CPEIHETO MPo(heCcCHOHATBHOTO 00pa30BaHUM.

. bammvakos M.U. Maremartuka: yaeOHUK IJIs CTYI. YUIpExKACHUIN cpell. pod.
obpazoBanusg. — M., 2017.

. bammmakor M.M. Maremaruka. 3amayduk: ydeO. mocobue s CTy/I.
yupexJIeHui cpea. npod. oopazoBanus. — M., 2017,

JlonmosHuTEILHAA JIUTEPATypPa

. Aranacsu JI.C., byry3oB B.®., Kagomnie C.b. u ap. Maremaruka: anredpa
U Hayajia mMaTemMaTudeckoro anamusa. ['eomerpus. ['eomerpust (0a30Bbli U
yrayOoneHHblit ypoBuu). 10—11 kimaceel. — M., 2017.

. Kommoropo A.H., A6pamoB A.M., Hymaunein FO.II. u ap. Anrebpa u
Hayaja aHaiausa: Yueo. qiug 10-11 xi. - M., 2014.
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. I'puropeeB C.I'., MBonrnna C.B. Marematuka : yd4eOHHK JUIsl CTYQ.
oOpasoBar. yupexjaeHui cpes. nmpod. oopazoBanus. — M., 2014.

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

. bawmaxos M. M. Matematuka. DJIEKTPOHHBIN y4e0.-MeTO. KOMIUJIEKC JIJIs
CTYJI. YUpEXKJICHUH cpe. nmpod. odpazoBanus. — M., 2015.

. bammakor M.W. MaremaTuka: yueOHUK TSI CTY]I. YIPEKICHHUM cpe. mpod.
obOpazoBanus. — M., 2013.

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

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

NHTEPHET-PECYPCBI

. www.fcior.edu.ru (MadpopmanoHHble, TPEHUPOBOUHBIE M KOHTPOJIbHBIC
MaTepHaIbl).

.- www.school-collection.edu.ru (Enunas KOJUIEKIINHT U (HPOBBIX
00pa3oBaTeNbHBIX PECYPCOB).

http://www.math.ru Martepuansl mo maremMaTtuke B EIWHONW KoOJUIEKIIUU
M poBBIX 00PA30BATEIBHBIX PECYPCOB

. http://www.bymath.net I'azeta «Matematuka» M3natenbckoro qoma
«ITepBoe ceHTIOps»

. http://eqworld.ipmnet.ru Hayuno-nonysnspHusiii pu3nko-maTeMaTuuecKui
KypHas «KBaHT»

. http://wwwkvant.info http://kvant.mccme.ru OOpa3zoBaTenbHbII
MareMaTh4ecKkui caut Exponenta.ru

. http://www.olimpiada.ru MaTemaTndecKkre OJTMMITHAJIBI U OJIMMITHATHBIC
3a/1auu
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