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[NOACHUTEJIbHA A 3ATIMCKA

[Iporpamma o61eo6pa3oBaTenbHOI yueOHOH TUcHuIInHa « MaTeMaTrka: ajaredpa 1 Hayajaa MaTeMaTHYeCKOTo
aHanM3a; reoMeTpus» (mamee — «MaTemarukay) NpenHa3Ha4eHa JUId H3y4YeHHs MaTeMaTHKd B
npodecCHoHaNBHEIX 00pa3zoBaTenbHBIX opraHm3ammix CIIO, peammsyrommx 00pa3oBaTEIBHYIO INPOTPaMMY
cpenuero oOmiero oOpa3oBaHHSI B IIpEJesiax OCBOSHHS OCHOBHOW NpoQecCHOHAJIbHOI 00pa3oBaTeNnbHON
nporpammbl - CIIO  (OIIOII CIIO) Ha ©6a3e OCHOBHOTO o0O0mero oO0pa3oBaHWsS TPH MOJATOTOBKE
KBaM(DUIHNPOBAHHBIX pabOYnX, CITYKAIIUX U CHEIUAINCTOB CPEHETO 3BEHA.

IIporpamma pa3pabotana Ha ocHoBe TpeboBannii DPI'OC cpemHero obmero oOpa3oBaHHA,
NPEIBIBISIEMBIX K CTPYKTYPE, COJIEP)KAaHHIO U Pe3yJIbTaTaM OCBOSHHMS Y4eOHOW TUCIMIUIMHEI «MaremaTukay, B
COOTBETCTBHM ¢ PexoMeHIanusMu 1o OpraHu3alliy HOJyYeHHs] CpeJHero oouiero o0pa3oBaHus B Ipejeiax
OCBOCHHs 00pa30BaTENbHBIX IMPOrPaMM CpEAHEro MpoQecCHOHAIBHOrO 00pa3oBaHMs Ha 0a3e OCHOBHOTO
o01ero o0pazoBaHus ¢ y4eToM TpeOoBaHHH (ellepalibHBIX TOCYIapCTBEHHBIX 00pa30BaTeIbHBIX CTAHIAPTOB U
MOJTy4aeMoi Ipo(hecCuy WK CIIEIHAIBHOCTH CPETHEro NMpohecCHOHATBHOTO 00pa30BaHHsI.

Cozepxanue mporpaMmbl «MaTeMaTHKa» HaIlPaBJICHO Ha TOCTIKCHUE CIIETYIOMNX LeJIeH:
Obecnieuenne chOPMUPOBAHHOCTH TPEICTABICHUA O COLMMANBHBIX, KyJIbTYPHBIX M HUCTOPHYCCKHX (pakTOopax
CTAQHOBJICHUS MaTEMaTHKH;
obecredeHne choOpMUPOBAHHOCTH JIOTHIECKOTO, ATOPUTMHIECKOTO M MaTeMaTHIECKOT'0 MBIIIUICHUS;
obecredeHre chOPMUPOBAHHOCTH YMEHHH IPUMEHSATH MOJTyYCHHbBIC 3HAHHS TIPH PEILCHUH Pa3IMYHBIX 3a/1a4;
obecrieueHre CHOPMHUPOBAHHOCTH MPEACTABICHUI O MAaTeMaTHKE KaK YacTH OOIICYENIOBEYSCKOW KYJIBTYpHI,
YHUBEPCAJILHOM SA3bIKE HAYKU, ITO3BOJIAONIEM OIMUCHIBATH U U3Yy4YaTh PEAJIbHBIC MPOLCCCHI U ABJICHUA.

B mporpammy BKJIIOYEHO cozepiKaHKe, HalpaBieHHOe Ha (JOPMHUPOBAHUE Y CTYACHTOB KOMIECTEHIIUH,
HeoOXxomuMbIX s kadectBeHHOro ocBoeHus OITOIT CIIO nHa 6a3e OCHOBHOrO 0OINEro oOpa3oBaHUs C
MOJIyYeHHEM CpelHero ooduiero o0pa3oBaHUs; MPOrPaMMBbl IMOATOTOBKH KBAIU(QHUIUPOBAHHBIX pPabOYHX,
CITy>KalllMX; IPOrpaMMbI IIOATOTOBKH crienuanucTos cpegHero 3seHa (IIIIKPC, IITICC3).



OBIIASI XAPAKTEPUCTUKA YYEBHOM JUCHUILINHBI «<MATEMATHKA:
AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A; TEOMETPUS»

Maremarnka sBisiercsi (yHIaMEHTAJBHON 00meo0pa3oBaTeIbHOM ANUCIMIUIMHON CO  CIIOKHBIIMMCS
YCTOWYHBBIM COJIEp)KaHHEM M OOIIMMHU TpeOOBaHMAMH K TIOATOTOBKE 00YYaIOIIMXCSL.

B mpogeccnoHanbHbIX 00pa3oBaTeNbHBIX OPraHU3alMsIX, PEaIN3yIOLUIMX 00pa3oBaTeNbHYIO MPOTrpaMMmy
cpentero obmero odpasoBanus B npeaenax ocsoenus OIIOII CIIO nHa 6a3e ocHOBHOro o01ero o0pa3oBaHus,
U3y4eHUE MaTeMaTHKH HMMEEeT CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT mpoduis npodecCHOHaIbHOTO
00pa3oBaHuUs.

[Ipu ocBoenun mnpodeccuit CIIO wu cnenmampHOCcTelt CIIO ecTecTBEHHO-HAYYHOTO MPOQIIISL
npodecCHOHANBHOTO 00pa3oBaHMs MaTeMaTHKa m3ydaercs Ha 0Oa3zoBoM ypoBHe DI'OC cpemnero obmiero
obOpazoBanmst; mpu ocBoeHmu mpodeccuit CIIO u cmemmampHOcTed CIIO  TexHHYECKOTO MpOGMIIL
po¢eCcCHOHANBHOTO 00pa3oBaHMA MaTeMaTHKa H3ydaeTcs Oojiee yriyOlleHHO, Kak mpoduibHas ydeOHas
JUCLUIUIMHA, YIUTHIBAIOIIAs CHENU(HUKY OCBANBAEMBIX MTPO(ECCHI UIIH CTICIHATbHOCTEH.

3710 BBIpaXaeTCA B COACP)KAaHUN O0Yy4EHHS, KOJMIECTBE YacOB, BBIICIIEMBIX Ha N3yUCHUE OTACIBHBIX TEM
NpOrpaMMBbl, TJyOWHE HX OCBOCHHUS CTYJEHTaMHu, oObeMe M XapakTepe NpaKTHYeCKUX 3aHITHH, BUAAX
BHEAyIUTOPHOI CaMOCTOSTENLHOM PabOThI CTYACHTOB.

OOmmue neny n3yyeHus: MaTeMaTHKU TPAJULIMOHHO PEaIN3yIOTCsl B YETHIPEX HANPABICHUX:

1) oOmee npeacraBnenne 00 UAESIX U METOJAX MaTEMaTHKHY;

2) HHTeIUIEKTyaJIbHOE Pa3BUTHUE;

3) oBnaneHHe HEOOXOJUMBIMU KOHKPETHBIMH 3HAHUSMH U YMEHHUSIMH;

4) BoCHIUTATENBEHOE BO3ICHCTBHE.

IMpodummzanmsa menelt MareMaTHdeckoro oOpa30BaHUs OTpakaeTcs Ha BHIOOpPE NPHOPUTETOB B
opraHmM3anuy y4eOHOIl nestensHOCTH oOydwarommxcs. it TexHmdeckoro mnpodwis mpodeccHoHaNIbHOTO
00pa3oBaHMs BEIOOp IEJICH CMenaeTcs B IparMaTudeckoM HalpaBJiIeHUH, MPeyCMaTpPHUBAIOIIEM yCUICHHE U
pacmmpeHre NPHUKIAJAHOTO XapakTepa W3yYeHHs MAaTeMaTHKH, MPEHMYIIECTBCHHOW OpHEHTAIMH Ha
ITOPUTMUYECKHH CTHIIb TIO3HABATEIHHOM ACATEIHHOCTH.

W3yyenne mareMaTHKH Kak mpoduibHON 00IIeo0pa3oBaTeabHON y4eOHOW MUCHUILTUHBL, YYUTHIBAIOIICH
cneuduky ocBauBaemMbix cryaeHtamu npodeccuii CI1O nim cnienuansaoct CI1O, obecnieunBaeTcs:

* BBIOOPOM PA3IMYHBIX MTOJXOJOB K BBEJCHHUIO OCHOBHBIX ITOHSATHH;

* (opMHPOBaHUEM CHCTEMBI YIEOHBIX 3aJaHui, obecneunBaromux 3(h(HheKTHBHOE OCYIIECTBICHHE
BBIOPaHHBIX LIENICBBIX YCTAHOBOK;

e o0orameHHeM CIeKTpa CTHJICH ydeOHOH [esITeNbHOCTH 3a CUYeT COIVIAaCOBAHUS C BEOYIIUMH
JIeITeIbHOCTHBIMH XapaKTePUCTUKAMH BBIOPaHHOH MpogeccuH / CriennanbHOCTH.

[IpodunbHas cocTapisironas OTpaXkaeTcsi B TpPeOOBaHUAX K MOJTOTOBKE 00YYAIOIINXCS B YACTH:

* 00IIei CHCTeMBI 3HAHUI: Co/iepIKaTeNIbHbIE IPUMEPbI UCIIOJIb30BaHUSI MaTEMaTHYECKUX UJIEH U METOJIOB
B IpOeCCHOHANBHON AEATENbHOCTH;

* yMEHHUH: pa3jIu4Ke B ypOBHE TPEOOBAHMUHN K CIIOKHOCTH MPUMEHSAEMBIX aITOPUTMOB;

* PAKTHYECKOTO UCIOIH30BAaHUS IPUOOPETEHHBIX 3HAHUN M YMEHHN: HHIUBUAYATFHOTO Y4€0HOTO OIBITa
B IIOCTPOCHUHU MAaTEMAaTHYECKUX MO/IEJIEH, BRIIOJTHEHNH HCCIE0BATENBCKHUX IIPOEKTOB.

Conepkanue y4eOHOH TUCHMIUIMHBI pa3pabOTaHO B COOTBETCTBHH C OCHOBHBIMH COJIEpKaTEIbHBIMHU
JIMHUAMUA 06yqu1/151 MAaTCMAaTHUuKCE:

* ajreOpanueckas JHMHUs, BKJIIOUYAION[As CHCTEMATH3AlMI0 CBEJCHHH O 4YKCIaX; M3Y4YE€HHE HOBBIX H
0000ImeHne paHee M3Y4YCHHBIX oOmepanuii (BO3BEACHHE B  CTEMEHb, M3BICYCHHE KOPHS,
JIOrapu(pMUPOBAHUE, CHHYC, KOCHHYC, TAHI€HC, KOTAHT'CHC U 0OpaTHBIC K HUM); H3yYCHHE HOBBIX BUIOB
YHCIIOBBIX BBIPRKEHHH M (OPMyYI; COBEpIIEHCTBOBAHHME NMPAKTUYECKHX HABBIKOB M BBIYHCIUTEILHON
KyJIbTypBl, PAaCIIMPEHHE W COBEPIICHCTBOBAHWE alreOpanveckoro ammapara, c(GpopMHpPOBAHHOTO B
OCHOBHOH IITKOJIE, ¥ €70 IPUMEHEHHUE K PEIICHUIO MaTeMaTHYEeCKNUX U ITPUKIIAIHBIX 33/a4;

* TeopeTHKO-(QpyHKIMOHAIbHAS JIMHWSA, BKIIOYAIOMIAs CHCTEMATH3ALUI0O M PACIIMPEHHE CBEICHUH O
(YHKIMSX, COBEpIICHCTBOBAaHNE TPa)MUeCKUX YMEHHUH; 3HAKOMCTBO C OCHOBHBIMHU HJESIMH U METOIAMHU
MaTeMaTHYECKOTO aHaIH3a B 00beMe, MO3BOIISIONIEM HCCIIEI0BATh 3JIEMEHTapHbIe (YHKIMH U PEIIaTh
MpoCTelIIre reoMeTpuiIeckne, GU3HIecKue U ApyTUe MPUKIIAIHbIE 3a0a4H;

¢ JIMHUA ypaBHeHI/Iﬁ 1 HEPABCHCTB, OCHOBaHHasd Ha IIOCTPOCHHWU N HCCICAOBAHUU MATEMATUYCCKHUX
MoJleNleli, Tepecekaromiasca ¢ anreOpandeckodl W TEOPEeTHKO-(OYHKIMOHAIBHOH JHHUSAMH H
BKIIIOYAKOMass pa3sBUTHEC U COBEPHICHCTBOBAHUEC TCXHUKHU aJ'[Fe6paI/IquKI/IX npeo6pa3OBaHm71 JJIA
pemieHns ypaBHEHHH, HEpaBEHCTB M CHCTEM; (pOpPMHpPOBAHHE CIIOCOOHOCTH CTPOUTH M HCCIICIOBAThH
HpOCTGﬁIHPIG MATEMAaTU4YECKUEC MOJCIIN IIPpU PCIICHUM NPHUKIAAHBIX 3aJa4d, 3aaad M3 CMEXHBIX U
CHELHANbHBIX AUCIUIINH;

* TreoMeTpUyYecKas JIMHHS, BKIIOYAIOIIAsl HATJISIHBIC HPEICTABICHUs O NPOCTPAHCTBEHHBIX (UTypax M
M3y4YeHHE HUX CBOMCTB, ()OPMHpOBAaHME U pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaKEHUs, pPa3BUTHE
CIOCOOOB TEOMETPUYECKMX HM3MEPEHHH, KOOPAWHATHOTO M BEKTOPHOTO METOJOB JUIA pELICHHS
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MAaTEMAaTHYCCKUX U MPUKIIAAHBIX 3a/a4;
¢ CTOXaCTU4YeCKas JIMHWA, OCHOBaHHAsA Ha pPa3BUTHUHU KOMGI/IHaTOprIX yMeHI/Iﬁ, Hpe,HCTaBHCHI/Iﬁ o
BEPOATHOCTHO-CTATUCTUYCCKUX 3aKOHOMEPHOCTAX OKPYIKAIOMICTO MUPaA.

Pa3nensl (Tembl), BKIIOYEHHBIE B COJCp)KaHWE Y4YEOHOW MUCLUILIMHBI, SIBISIIOTCS OOLIMMHU IS BCEX
npoduneit npodeccroHaIbHOr0 00pa3oBaHus M MPH BCeX 00beMax yuyeOHOTo BpeMEHH HEe3aBUCHMO OT TOTO,
SBJISIETCS JIM y4eOHasi TUCIUILIMHA «MaTeMaTrkay 6a30BOi WK POGHIBLHOM.

B Ttemarmueckux IUIaHaX INpoOrpaMMbl yueOHBIM Marepuan TNpelcTaBieH B (opMme uepemyromerocs
pa3BepTHIBAHUS OCHOBHBIX COAEP)KATENbHBIX JIMHUHM (anreOpandyeckoil, TeopeTHKO-(yHKINOHAILHOM,
YpaBHEHHH ¥ HEPaBEHCTB, I'€OMETPHYECKOH, CTOXaCTHYECKOH), YTO IO3BOJISIET T'MOKO HCIOJB30BaTh HX
PacIoNoXeHNE 1 B3aNMOCBSI3b, COCTABILITh PaObOUMil KaJeHAAPHBIHN IUIaH, TO-pPa3HOMY Yepenys yaeOHbIE TEMBI
(rmaBel y4eOHHKA), YYHTHIBas MPOoQMIb NPOPECCHOHATHHOTO 00pa3oBaHUs, CHCIU(PHKY OCBaUBacMOU
npodeccuu CI1O nnnm criertmansrOocTH CI1O, riryOnHy H3y4eHus MaTepHaia, ypOBEHb IIOATOTOBKH CTYACHTOB 110
IpeaMETY.

Uzydenne obmeoOpa3oBaTenbHON y4eOHON AUCIUIUTMHBI «MaTeMaTHKa» 3aBepIIacTcsl IT0/BEICHUEM
UTOTOB B (hopMme 3K3aMeHA B paMKax MIPOMEKYTOUHOH aTTECTallMK CTYJCHTOB B MPOLECCE OCBOCHUSI OCHOBHOM
OIIOII CIIO ¢ nomyuyenuem cpeanero obmero oopasosanus (IIIIKPC, ITTICC3).

B paszznene nporpammsl «Cozneprkanne yueOHOH AUCIMIUIMHBD) KYPCUBOM BBIJIENIEH MaTepuall, KOTOPBI Mpu
M3y4YCHUH MaTeMaTUKH Kak 0a30BOH, TaK U MPOQHUIbHON Y4eOHOW AUCIUIUTMHBI, KOHTPOJIIO HE MOJIEKUT.

MECTO YYEBHOM JUCHUILIVHBI B YYEBHOM ILJTAHE

VYueOHast qucuuiuinHa «MaTemaTrka: anredpa M Hayajia MaTeMaTHYeCKOTO aHaIu3a; TeOMETPHS» SIBISIETCS
yueOHBIM MPEeIMETOM 00s3aTeNbHOM MpeaMeTHOW obnactn «Maremaruka u uHpopmarukay ®I'OC cpenHero
obiero o6pa3oBaHus.

B mpodeccuoHanbHbIX 00pa3oBaTeNbHBIX OPraHU3alUsIX, PEAIN3yIOLUIMX 00pa3oBaTeNIbHYIO MPOTrpaMMmy
cpenHero obmiero oopazoBanus B npenenax ocBoernss OITOIT CITO Ha 6a3e 0cHOBHOTO 00IIero o0pa3oBaHuUs,
ydeOHas TUCIHMIUINHA «MaTemMaTrnkay u3ydaercs B 001eo0pa3oBaTeIbHOM nukiIe yaeoHoro miana OITOIT CITIO
Ha 0a3e OCHOBHOTO 00IIero 00pa3oBaHus C MOTydeHHeM cpeanero odmero oopasosanus (IIIIKPC, ITTICC3).

B yuebnprx mmanax [IIIKPC, TIIICC3 ydueOnas mucruminHa «MareMaTnka» BXOIHT B COCTaB OOIIMX
00111e00pa30BaTeNbHBIX yUeOHBIX AUCIUIUINH, (OPMUPYEMBIX U3 00S3aTEIBHBIX MPpeAMETHBIX obnacteir PI'OC
cpenHero obmero oopazoBanus, s npopeccuit CITO mmn cnennansHocTeit CITO cooTBeTCTBYIOMIETO IPOQHILL
npodeccronansHOr0 00pa3oBaHusl.

PE3YJIbTATbI OCBOEHMSI YYUEBHOM JUCHUIIIVNHBI

OcBoeHue coepkanus yaeOHOM JUCIIMILTUHBI «MaTteMaTruka» o0ecrieunBaeT JOCTHKEHHUE CTyICeHTaMU
CIEYIOLINX Pe3yibmamos:

*  JIUMHOCHHBIX:

- c(hOpMHPOBAHHOCTh TPEACTABICHHH O MaTeMaTHKe KaK YHHBEPCATBHOM SI3BIKE HAYKH, CPEICTBE
MOJEJIMPOBAHUS SIBJICHUM U IPOLIECCOB, UAESIX U METOJaX MAaTEMAaTUKU;

- MOHHMAaHHWE 3HAYMMOCTH MAaTEMATUKH JJIS HAyYHO-TEXHHUYECKOTO IMmporpecca, chopMHUpOBaHHOCTH
OTHOIICHHSI K MATEMATHKe KaK K YaCTH 00IIEeUeIOBEUECKON KYIbTYPhI Yepe3 3HAKOMCTBO C HCTOpUEH
pa3BUTHA MaTeMaTUKH, S3BOJIIOLIMEH MaTeMaTHYECKUX UACH;

- pa3BUTHE JIOTMYECKOTO MBIIUIEHUS, MPOCTPAHCTBEHHOTO BOOOpaXEHHS, aJITOPUTMUYECKOM
KyJIbTYpbl, KpUTHYHOCTH MBIIIJICHUSI HA YPOBHE, HEOOX0qUMOM i Oyayuel npodeccrnoHabHO
JEeSITeIbHOCTH, IS IPOJOIHKEHHUS 00pa30BaHus M1 caMO0Opa30BaHUs;

- OBIIJICHUEC MAaTEMaTHYCCKUMHU 3HAHUSIMA H YMEHHUSIMH, HCOOXOUMBIMA B IOBCETHEBHOM KI3HH, IS
OCBOCHHS CMEKHBIX €CTECTBEHHO-HAYYHBIX JUCIUIUINH U JUCIHIDIHH TPOPECCHOHATBHOTO UKIIA,
U1 TIOyYeHUs o0pa3oBaHus B 0O0NacTsAX, He TPEOYIOMHUX YIIIyOJCHHOW MaTeMaTHYeCKOM
MOJTOTOBKH;

- TOTOBHOCTH U CIOCOOHOCTH K 00pa30BaHHUIO, B TOM YHCIIE CaMOOOPa30BaHHIO, HA TIPOTSHKEHUH Beel
JKM3HH, CO3HATENFHOE OTHOIICHHE K HENPEPHIBHOMY OOpPa30BaHHIO KaK YCJIOBHIO YCIICIIHOM
npodeccnoHaTBLHOM 1 00IIECTBEHHON IeITETLHOCTH;

- TOTOBHOCTH U CIIOCOOHOCTH K CAMOCTOSITEIbHOM TBOPUECKON M OTBETCTBEHHOU JACSATEILHOCTH;

- TOTOBHOCTh K KOJUIEKTHUBHOW paboOTe, COTPYIHHUYECTBY CO CBEPCTHHKaMHU B 00pa30oBaTEIbHOM,
00IIECTBEHHO TOJIE3HOH, YIeOHO-HCCIIeI0BATENBCKON, IPOSKTHOM U IPYTUX BUIIAX JIEATEIHHOCTH;

- OTHOIIEHHE K MpOo(ecCHOHAIBHON ACSITENbHOCTH KaK BO3MOXXHOCTH yYacTHsl B PEHICHUH JINIHBIX,
00IIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIIEHAITMOHATILHBIX TIPOOIIEM;

* MemanpeomemHbix:
- YMEHHE CaMOCTOSITEJIbHO OMNpEAENsITh LENN ACSTEIHbHOCTH M COCTABJAThH IUJIAHBI JIESITEIbHOCTH;



CaMOCTOSATENIBHO OCYLIECTBISATh, KOHTPOIUPOBATh U KOPPEKTUPOBATH AEATENbHOCTh; UCIOIb30BaTh
BCE BO3MOXHBIE pECypchl Al [JOCTUMKEHUS IIOCTAaBICHHBIX Ielell M peanu3aluu IJIaHOB
JeATEeIbHOCTH; BEIOUPATh YCIEUIHbIE CTPATETHH B PA3JIMYHBIX CUTYAIIHSIX;

YMEHHE NPOAYKTUBHO OOIIATHhCA M B3aMMOJECIHCTBOBATH B IPOIECCE COBMECTHON AEATEIBHOCTH,
YYUTHIBATH MO3ULUH APYTHX YIACTHUKOB JESITEILHOCTH, 3PEKTHBHO pa3pemmaTh KOH(IUKTHL;
BJIAJICHUE HABBIKAMH II03HABATEIBHOW, y4eOHO-HMCCIIENOBATENBCKON M MPOEKTHOH IESTENbHOCTH,
HaBBIKAMH pa3pemIeHNs IPOOIIEM; CIIOCOOHOCTh U TOTOBHOCTB K CAMOCTOSITEIIEHOMY TIOMCKY METOJIOB
peLIeHNUs IPAaKTHYECKHUX 337a4, IPUMEHEHUIO Pa3INIHbIX METOOB IIO3HAHMUS,

TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSITENbHONH MH(OPMAILOHHO-TIO3HABATEIbHON AEATEIBHOCTH,
BKJIFOYasi YMEHUE OPUEHTUPOBATHCS B PA3JINUHBIX HCTOYHUKAX HH)OPMALIMH, KPUTHYECKH OLICHUBATh
W MHTEPIPETUPOBATh HH(POPMALINIO, OTy4aeMyI0 U3 Pa3IMYHBIX HCTOUYHHKOB;

BJIaJICHHUE SI3BIKOBBIMU CPEICTBAMM: YMEHHE SICHO, JIOTHYHO U TOYHO M3JIaraTh CBOI TOUKY 3pPEHUS,
HCTIONB30BaTh a[ICKBAaTHHIE SA3BIKOBBIE CPE/ICTRA,

BJaJICHUEC HaBBIKAMHU I103HABATEJIbHOW PpeQICKCMH KaK OCO3HAaHUsS COBEpIIAEMBIX AEHUCTBUH W
MBICTIMTENBHBIX MPOIECCOB, UX PE3yNbTaTOB U OCHOBaHMMH, I'PaHMI[ CBOETO 3HAHUSA U HE3HAHMS,
HOBBIX ITO3HABATENBHBIX 33439 U CPEJCTB JUIA X TOCTHKCHUS,

LENEYCTPEMIICHHOCTh B TIOMCKaX W TPHUHATHH pEIICHHWH, COOOpasHTENbHOCTh WM HHTYHLUS,
Pa3BUTOCTH IIPOCTPAHCTBEHHBIX MPEACTABICHNUI; CHOCOOHOCTh BOCTIPHHIUMATH KPACOTy ¥ TApMOHHIO
MHpa;

* HpeOMEemHbIX:

c(hOpMUPOBAHHOCTh IPEACTABICHUH O MaTeMaTHKe KaK YacTH MHPOBOH KyJIbTypel M MecTe
MaTeMaTHKHd B COBPEMEHHON IMBMUIIM3ALMHU, CIIOCO0AaX OMMCAHUS SIBICHHM peaJbHOTO MHpa Ha
MaTeMaTH4YECKOM S3BIKE;

c(OpMUPOBAHHOCTh ~ NPEIACTABICHMH O  MaTeMaTHM4YeCKUX  IIOHATHSX  KaK  BaKHEHIIUX
MaTeMaTHYECKUX MOJEIAX, MMO3BOJSIONIMX ONUCHIBATE M M3y4yaThb Pa3HbIC NPOLIECCHl U SBJICHMS,
NIOHMMAHHUE BO3MOXKHOCTH aKCUOMATUYECKOTO ITIOCTPOCHMSI MATEMaTUUECKUX TEOPUil;

BIIaJICHUE METOJAMH JOKa3aTeNbCTB U AITOPUTMOB PELICHMs, YMEHUE UX IPUMEHSTh, IPOBOJUTH
JI0Ka3aTeNbHbIE PACCYKACHUS B XOJI€ PEIICHH 3aad;

BIIaJICHHE CTAHAAPTHBIMH ITPHEMaMH PEIIEHHS PAUOHANBHBIX U UPPALMOHANBHBIX, I0KA3aTENbHbIX,
CTETIEHHBIX, TPUTOHOMETPUYECKUX YPAaBHEHUI M HEPABEHCTB, UX CHCTEM; MCHOJIb30BAHNUE TOTOBBIX
KOMIBIOTEPHBIX MPOrpaMM, B TOM 4YHCJIE JUId MOUCKA MyTH PELICHHWS W WILIIOCTPALMH PELICHHS
YpaBHEHHH U HEPABEHCTB;

c(hOpMUPOBAHHOCTE IPEACTABICHUH 00 OCHOBHBIX IMOHATHSAX MAaTEeMaTHYECKOTO aHalM3a M WX
CBOHWCTBaxX, BIIQJICHUE YMEHHUEM XapakTepH30BaTh IIOBeleHHE (YHKIMH, HCIIOIb30BaHHE
NIOJIy4EHHBIX 3HaHUU JJIs ONIMCAHUS U aHAJIN3a PEAJIbHBIX 3aBUCUMOCTEN;

BJIaJICHUE OCHOBHBIMH MOHATHUSIMU O IUIOCKHX M NPOCTPAHCTBEHHBIX T€OMETPHYECKHX (QUrypax, Ux
OCHOBHBIX CBOWCTBax; C()OPMHUPOBAHHOCTh yMEHHs DPACIO3HABaTh I'€OMETpHYECKHe (QUIypbl Ha
4yepTexkax, MOJEISIX U B PEalIbHOM MHUPE; IPUMEHEHHE 3yUSHHBIX CBOMCTB T€OMETPHYECKUX QUTYD U
(bopMyII JUIsl pellIeHNs] TeOMETPUYECKHUX 3a/lad M 33124 C MPAKTUUECKUM COJIEPKaHUEM;
c(hOpMUPOBAHHOCTH MPEJCTABJICHHUH O Ipolieccax M SIBJICHUAX, UMEIOIINX BEPOSTHOCTHBIN XapakTep,
CTaTUCTHYECKUX 3aKOHOMEPHOCTSX B PEAIbHOM MHUPE, OCHOBHBIX MOHATHUSX 3JIEMEHTApHOU TEOpUU
BEPOSITHOCTEH; YMEHUIT HAXOUTh U OLICHUBATh BEPOSATHOCTH HACTYIUICHHS! COOBITHII B TPOCTEHIIINX
MIPAKTUYECKUX CUTYalUsIX U OCHOBHBIE XapaKTEPUCTHKH CITyYalHbIX BEJINYUH;

BIIaJICHHE HABBIKAMU HCIIOJIb30BaHUS TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IIPH PELIEHNU 3a/1a4.

COJIEPXKAHUE YYEBHOM JUCHUILIAHBI

BBeaenue

Marematika B HayKe, TEXHHMKE, HSKOHOMHKE, HH(POPMAIMOHHBIX TEXHOJNOTHAX M IPAKTHIECKON
nestenbHOCTH. Llenn u 3amaun n3ydeHns MareMaTiku pu ocBoeHnd mpodeccuii CIT0 u ciermmansrocTei CIIO.

AJITEBPA

Pazeumue nousamus o uucne

Llensle u panuoHanbHble uncna. JedicTBurenbHble uucna. [Ipubaudicennvie eviuucienus. Komnnexchvie

uucia.

Kopnuu, cmenenu u nozapughmol

KOpHI/I n CTCIICHU. KOpHI/I HaTypaﬂbHOﬁ CTEIICHH U3 YHCIIa U UX cBoicTBa. CTEIeHH C palroOHaJIbHBIMU
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nokasareiasiMd, HX cBoWcTBa. CremeHHM ¢ AEHCTBUTENbHBIMU MoKazaTensaMu. Ceoiicmea cmenenu c
oelicmeumenbHbIM HOKA3amesnem.

Jlorapu¢m. Jlorapudm umcna. OcHoBHOe JorapudmMuueckoe TOXIecTBO. JlecATHYHBIE W HaTypalbHbIC
norapudwmsl. [Ipasuina neiictBuii ¢ norapudmamu. [lepexoq K HOBOMY OCHOBaHHIO.

ITpeoOpazoBanne anrebpamueckux BeIpaxkeHHH. [IpeoOpazoBaHMe panMOHANBHBIX, HPPANNOHAIBHBIX
CTEINICHHBIX, TIOKA3aTEJIbHBIX U JOTapU(MHUICCKUX BBIPAKECHHUH.

HpaKmuuecxue 3aHamusn

Apudmernueckue OEHCTBHA HaJ YNCIAMM, HAXOXACHHWE IPUOMIDKCHHBIX 3HAYCHHWH BENWYMH U
TIOTPEIIHOCTEH BRIYHUCICHUH (a0COIFOTHON M OTHOCUTENBHO), CPABHEHNE YUCIIOBBIX BEIPAKCHUH.

Brruncnenue u cpaBHeHHE KOpHEH. BrInoHeHNEe pacyeToB ¢ paguKagaMy.

Pemenue wuppanuoHanbHeIX ypaBHeHMH. HaxokneHue 3HadeHuM cCTemeHe ¢ palOHAJbHBIMU
nokazatenasiMu. CpaBHeHue creneHed. [IpeoOpazoBaHusl BBIpaXKEHHH, COAEpXKAalUMX CTENEHU. PerieHue
MOKa3aTeIbHbIX YPaBHEHUI.

Pemenue npuxiaaHbeIx 3aaad.

Haxoxnenue 3HaueHHH Jiorapudma 1o MpoM3BOJILHOMY OCHOBaHHIO. Ilepexon OT OJHOrO OCHOBaHHMS K
Ipyromy. Beraucnenue u cpaBHeHne noraprumos. JlorapupmMupoBaHne U IOTEHIIMPOBAHNE BBIPAKCHUH.

[TpnubamxeHHbIe BEIMUCICHNS U PELICHUS MPUKIAIHBIX 3a1ad.

Perrenne norapuMmdecKux ypaBHEHHUH.

OCHOBBI TPUTTOHOMETPUUA

OcCHOBHbBIC TOHATHS

Paguannas Mepa yria. BpamarensHoe asmwkeHre. CHHYC, KOCHHYC, TAHI'€HC M KOTAaHT€HC YHUCIa.

OcHOBHbIE TPHTOHOMETPHYECKHE TOKIeCTBA

®opmynsl npuseneHus. Popmysl crnoxkeHus. opMyisl yIBoeHUs Popmyibl NOAOBUHHO20 V2id.

IIpeodpa3oBaHus MPOCTEHIIIUX TPUTOHOMETPHYECKHX BhIPAKeHUI

[IpeoOpa3oBaHne CyMMBI TPHTOHOMETPHYECKHX (PyHKIMII B NMPOM3BEJCHHE M NPOU3BEICHUS B CyMMY.
Buipaoicenue mpuzonomempuyeckux Gynkyuil uepes manzeHc NoI08UHHO20 APSYMEHMA.

TpHFOHOMeTpI/I‘leCKHe YPABHCHUSA U HEPABCHCTBA

[pocTeiimue TpUroHOMETPUUECKUE ypaBHEHHUS. [Ipocmetiuiie mpusoHomMempuiecKue HepageHCcmeaa.

OOpatHble TpUroHOMeTpHiYecKne (PyHKINH. APKCHHYC, apKKOCHHYC, apKTaHTeHC.

Ilpakmuueckue 3anamusn

PaguaHHBIN MeTO U3MEpPEHHS YTIIOB BPAIIEHUS U CBA3b C IPaJyCHON MEpON.

OCHOBHBIE TPUTOHOMETPUYECKHE TOXKAECTBA, (POPMYIIBI CIOXKEHHUS, yIBOCHHUS, MPEOOPa30BaHHE CYyMMBI
TPUTOHOMETPUUECKUX (GYHKIMHA B INPOU3BENCHHE, IPeoOpa3oBaHUE MPOU3BEACHHUS TPUIOHOMETPUYECKUX
¢ysxuuit. [Ipocreifine TpUroHOMeTpUYEeCKHe YpaBHEHHUS U HEPAaBEHCTBA.

OOpaTHbIe TPUrOHOMETpHYECKUE (PYHKIUK: apKCUHYC, apKKOCHHYC, apKTaHI'€HC.

®YHKIUU, UX CBOMCTBA 1 rPAGUKHI

Oyuaknum. O0acTh OMpeeNieHusT 1 MHOXKECTBO 3HAUeHWH; rpaduk (QYHKIWH, MOCTPOCHUE TpaduKOB
(hyHKIWH, 3a1aHHBIX PA3IMIHBIMH CIIOCOOaMH.

CpoiictBa (¢yHKIMH. MOHOTOHHOCTh, HYETHOCTb, HEYETHOCTh, OTPAHWYCHHOCTH, IIEPHOIUIHOCTE.
IIpomexyTkn Bo3pacTaHusi M yObIBaHMS, HauOoOJbllee W HAaWUMEHbIIEEe 3HAYCHHS, TOYKH OSKCTPEMyMa.
I'padmueckas unrepnperanys. [Ipumeps! QyHKINOHAIBHBIX 3aBUCHMOCTEH B pealIbHBIX MPOLIECCaX M SIBICHUSX.
Apudpmernueckue onepannu Hax GyHKIAMHU. CiaoxxHast GyHKIUs (KoMIo3uims). [lousmue o Henpepbi6HOCMuU

@yukyuu.
O6patnbie pyHKIMU. O01acms onpedenenusn u 0diacms 3Havenutl oopamuou pynxkyuu. I pagux obpamuoil

@yukyuu.



CreneHnble, oKa3aTejlbHble, JorapupmMuiecKmne
U TPUroHOMeTpuYecKue GyHKIUH.

Oo0paTHble TPUTOHOMETpHYECKHE (PYHKIUH

Omnpenenenus QyHKIuMiL, UX CBOMCTBA U rpaUKH.

[IpeoOpasoBanus rpadukoB. [lapayuienbHBIH MEpPeHOC, CUMMETPHS OTHOCUTEIBHO OCeW KOOpIUHAT M
CHMMETPHSI OTHOCHTENILHO Havaia KOOPAWHAT, CHMMETPHS OTHOCUTEIBHO NPSMOH Y = X, pacTshKEHHE U CKaTHE
BJIOJIb OCEW KOOpIMHAT.

HpaKmuueCKue 3aHamun

ITpumeps! 3aBHCHMOCTEH MEXIy NEPEMEHHBIMH B pEalbHBIX NPOIEcCaX W3 CMEKHBIX IUCIHIUINH.
Onpenencane ¢ynkuuii. [loctpoerne u urenue rpaduko (yHkmiA. MccnenoBanme ¢ynkuun. CBoiicTBa
TMHEHHOHN, KBaIpaTUIHOH, KyCOUHO-IMHEHHOH U ApoOHOIMHEHHON QyHKIWiA. HenpeprIBHBIE U TEpHOANIECKIE
(yaxnun. CBOHCTBA U TpayKH CHHYyCa, KOCHHYCa, TAHT'eHCa U KoTaHTeHca. OOpaTHbIe QyHKIMH U UX TPpaduKH.
O6parnbie Tpuronomerpuueckue pyHkuun. [IpeobpasoBanus rpaduka ¢pyHkiun. 'apMoHnyeckne KoiaedaHus.
IIpuknanseie 3anaun.

[TokazaTenbHbIe, JoTapupMUIECKUE, TPUTOHOMETPHIECKUE YPABHEHHS U HEPABEHCMEA.

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IMocnenoBarensHocTn. CriocoOBl 3aJaHWsl W CBOWCTBA YMCIOBBIX IOCIEAOBaTeNbHOCTEH. [lonamue o
npedene nocredogamenvhocmu. Cyujecmeosanue npedeia MOHOMOHHOU 02PAHUYEHHOU NOCIe008AMENbHOCU.
CyMMupoBaHHe Toce10BaTeIbHOCTeH. beckoneuHo yObIBaromas reoMeTpiuuecKas IIporpeccus 1 ee CyMma.

[pousBonnas. [ToHsiTHE 0 TPON3BOAHON (PYHKINH, €€ TEOMETPHUICCKIA U (GU3HICCKHUIA CMBICH. Y paBHEHHE
KacartellbHO# K rpaduky QyHKkuuu. [Ipon3BogHbIE CyMMBI, pa3HOCTH, POU3BEACHUsI, YacTHbIe. [Iponu3BoHbIe
OCHOBHBIX 3JIeMeHTapHbIX (QyHKuuil. [IpuMeHeHre MPOM3BOAHON K UCCICAOBAHUIO (DYHKIUH M MOCTPOCHHIO
rpauKoB. [Ipoussoounsie 06pamHol GyHKYuU u KOMROIUYUU QYHKYUU.

IIpumMeps! NCTIONB30BaHMSI IPOU3BOJHOM I HAXOXKICHUA HAWIYy4IIero PelIeHUs B MPUKIATHBIX 3a4adax.
Bropas mpousBozaHas, ee reomerpudeckuii U ¢usmueckuid cMmbici. HaxoxIeHue CKOpOCTH AJsl mpolecca,
3aTaHHOTO POPMYJIOit U rpadukoMm.

IlepBooOpaznast m wuHTEerpan. IlpuMeHeHHE ONpPEAETeHHOr0 WHTErpana Uil HaXOXXKICHUS IUIOMIaIN
KpuBoJHHEHHOH Tpaneunn. ®opmyna Herotona—IJleitbnuma. [Ipumepsr mpuMeHeHNsT UHTErpana B (U3UKe H
TEOMETPUH.

Ilpakmuueckue 3anamusn

UYncnoBasi HOCIIEI0BATENBLHOCTD, CIIOCOOBI €€ 3a/JaHus, BBIYUCICHHUS WICHOB MOCIIeA0BaTeNbHOCTH. [Ipenen
MOCJIeI0BAaTENFHOCTH. beckoHeUHO yObIBatoIIas reOMETpHIECKas IPOTPECCHS.

IIpousBoHasA: MEXaHUYECKUN U T€OMETPUUECKUI CMBICII IIPOU3BOJHOM.

VYpaBHenue kacarenbHOil B oOmem Bune. IlpaBuna u  dopmynsl auddepeHurpoBanus, Ttabdiauna
MIPOM3BOIHBIX AMEeMEHTapHbIX (yHKIuHA. McciaenoBanne GyHKINU C MOMOINBIO NMPOM3BOIHON. Haxoxnenue
HanOOJIBIIIEr0, HAMMEHBIIIETO 3HAYEHUS M HKCTPEMAIbHBIX 3HAYCHUH (PYHKITUH.

Wnterpan u nepBoobpasHas. Teopema Hrproroma—JleitOnnna. IIpuMeHerne nHTerpaiga K BBIYHCICHUIO
(hM3MYEeCKUX BEITMUMH U TUTOIAACH.

YPABHEHHUSA U HEPABEHCTBA

VYpaBHeHMsT U CcUCTEMBbl ypaBHeHUH. PanuoHanbHble, HppAaLMOHAIBHBIC, IIOKA3aTEJIbHbIE U
TPUTOHOMETPUUECKHUE YPABHEHUS U CUCTEMBI.

PaBHOCUIIBHOCTh YpaBHEHU, HEPABEHCTB, CUCTEM.

OCHOBHBIE TIpHEMBl HX peIIeHHs (pa3jioKeHHEe Ha MHOXXUTEIH, BBEJCHHE HOBBIX HEM3BECTHBIX,
MOJICTAHOBKA, Tpa)UuECKHi METO).

HepasencrBa. PanmonanbHble, MppalMoOHalIbHBIE, MTOKA3ATENBHBIE U Mpu2oHoMempuieckie HEPaBEeHCTBA.
OCHOBHBIE IPUEMBI HX PEILEHMUS.

Hcnons3oBaHue CBOWCTB M TpauKoB (GYHKUMHA TNPH pEIICHWH ypaBHEHHH M HEpaBeHCTB. Merton
MHTEpBAIOB. M300paxkeHre Ha KOOPJIMHATHOW IJIOCKOCTH MHOXECTBA PEIICHNI ypaBHEHWH M HEPaBEHCTB C
JIByMsl IIEPEMEHHBIMU U UX CUCTEM.



Ilpuknaonvie 3a0auu

HpI/IMeHeHI/Ie MaTreMaTU4CCKUX METOAOB ISl PCHICHUA COACPIKATCIbHBIX 3adad U3 PAa3JIMYHbIX obacreit
HaYKH U IMPAKTUKU.

WnTtepnpeTarust pe3ysipTarta, y4eT pealbHbIX OTPaHHICHUI.

HpaKmuuecxue 3aHamusn

Kopau ypaBuenuii. PaHocuinbpHOCTE ypaBHeHui. [Ipeobpa3oBanue ypaBHEHHA.
OCHOBHBIE TIPHEMEBI peIIeHHs ypaBHeHUH. Pemenne cucteM ypaBHESHHH.
Hcnonp3oBaHue cBOMCTB U rpadykoB PYHKITUH IS PEIICHNS YPaBHEHUI U HEPaBEHCTB.

KOMBUHATOPHUKA, CTATUCTUKA Y TEOPHUS BEPOSITHOCTEM

Dy1eMeHThI KOMOMHATOPHKH

OcHOBHBIC IOHATHSI KOMOWHATOPUKH. 33/1a4 HA MOJACYET YHCIIa pa3MeIeHHH, IIepeCTaHOBOK, COYCTaHHUH.
Pemenne 3amau Ha mepebop BapmanToB. Dopmyna OmHoma HproroHa. CBolicTBa OMHOMHHAIBHBIX
ko3 PunmentoB. Tpeyrompauk [lackas.

DJieMeHThI TeOPUH BEPOSITHOCTEH

CoObITHE, BEPOSTHOCTh COOBITHA, CIOXKEHHE U YMHOXEHHE BeposiTHOCTe. [lomsmue o Hezasucumocmu
cobvimuu. Juckpemuas cayuaunas GeluduHd, 3aKoH ee pacnpedenenus. Hucnosvle Xxapaxmepucmuxu
OUCKPemHOU CyHatiHol éenudunsl. [lonsmue o 3aKkone 60bUUX Hucel.

9J1eMeHTbl MATEMATHYECKOH CTATHCTHKH

[IpeacraBnenne naHHBIX (TaOJIULIBL, THATPAMMBIL, TPAGHUKH), 2EHEPAIbHASL COBOKYNHOCb, 8bIOOPKA, CpeoHee
apugmemuuecxoe, meouana. Ilonamue o0 3a0a4ax MamemamuiecKol Cmamucmuxy.

Pewenue npakxmuueckux 3a0ay ¢ npumMeHeHuem epoSAMHOCHHbIX MEmOo008.

Ipakmuueckue 3auamusn

Hcropust pa3BUTHS KOMOWHATOPUKH, TEOPHH BEPOSITHOCTEH M CTATHCTHKY M UX POJIb B PA3IMUIHBIX cepax
YeJI0BEUECKOH Kn3HenesTenbHoCTH. [IpaBuina komOnHaTopuky. Pemenne KoMOMHATOPHBIX 3a1a4. PasmerieHus,
codeTaHus u nepectaHoBky. bunom HetotoHa n Tpeyronsauk Ilackans. I[Ipuknanssle 3amadn.

Krnaccuueckoe omnpezneneHHe BEpOATHOCTH, CBOWCTBA BEPOSATHOCTEH, TEOpeMa O CyMME BEPOSITHOCTEH.
Brruncnenue BepostHoctel. [Ipuknannsie 3agaun. IlpencraBieHne YUCIOBBIX JaHHBIX. [IpUKiIagHbIe 3a0a4H.

I'EOMETPUA

HpﬂMble U niocKkocmu 6 npocmpancmee

B3aumHOe pacnosiokeHHEe ABYX NpsIMBIX B IpocTpaHcTBe. IlapamienbHOCTh TPsIMOM U IMIIOCKOCTH.
ITapamnensHocTh MmIockocTed. IlepneHauKyIISpHOCTD MPSIMOM M IIOCKOCTH. IlepneHauKyisp U HakJIOHHAs.
Yron Mexay OpsMOW U IUIOCKOCTBIO. JIBYIpaHHBINM Yroj. YTon Mexay IUIOCKOCTAMU. llepneHauKyispHOCTb
JIBYX TUIOCKOCTEH.

I'eomerprueckue npeobpa3oBaHMs IMPOCTPAHCTBA: IMApaUICIBHBIA IMEPEHOC, CHMMETPHS OTHOCHTEIHHO
TUIOCKOCTH.

[MapamnensHoe npoektupoBanue. [liowads opmozonanshoil npoexyuu. VI300paxkeHne mpoCcTpaHCTBEHHBIX
¢uryp.

MHoOrorpaHHUKH

Bepumnsl, pedpa, rpaHi MHOTOTpaHHUKA. Paseepmka. Muoeoepannvie yenvl. Buinykivle MHO20SPAHHUKU.
Teopema Jiinepa.

[Mpusma. Ipsimas u naxnounas npusma. [Ipasunenas npusma. Iapamnenenunen. Kyo6.
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IMupamuna. [IpaBunpHas nupaMuaa. YcedeHHas nupaMuaa. TeTpasap.

CumMeTpuH B Ky0Oe, B apaJuieenuesie, B Ipu3Me U UpamHu/Ie.

Ceuenust Ky0a, IPU3MBI U TUPAMU/IBL.

[IpeacraBneHne o NpaBUILHBIX MHOTOIPaHHUKAX (TETpalipe, Kyoe, OKTadape, NoJeKadApe U HKOCadIpe).

TeJsia 1 MOBepPXHOCTH BpallleHHUSA

Hunmuaap w koHyc. YceueHHbI KoHyc. OCHOBaHHWE, BBICOTa, OOKOBas TOBEPXHOCTh, 00pa3yroIas,
pasBepTka. OceBble CEUCHUS U CEUCHUSs, TapajliebHble OCHOBAHUIO.
[lap u cdepa, ux ceuenus. KacarenpHas mIockocTs k chepe.

HN3mepenust B reomeTpun

O0wem u ero m3mepenue. aTerpanpaas popmyna o0bema.

®opmynbl 00beMa KyOa, MPSMOYTOJBHOTO HapajUIeNlenunena, Mpu3Mbl, MHinHApa. DopMyisl oObeMa
nupaMuIbl U KoHyca. DopMyibl IUIOMAAN MOBEPXHOCTeH IMIMHApPa U KoHyca. DopMyibl o6bema Imapa u
TUIOINAIH CHEPHI.

[ono6ue ten. OTHOMIEHNMS MII0IA/Iei TOBEPXHOCTEH U 00BEMOB MOAOOHBIX TEJ.

Koopannatel 1 BeKTOPbI

[psimoyromnpHas (IekapToBa) CHCTEMa KOOPAHMHAT B MpocTpaHcTBe. DopMylia pacCTOSHHUS MEXKITY IBYMS
TOYKaMU. YpaBHEHUS CEPBI, NI0CKOCHU U NPAMOU.

BexToprl. Monynpe BekTopa. PaBeHCTBO BekTOpoB. ClloKEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha YHUCIIO.
Pasnoxxenne BekTOpa MO HANpPaBICHUSAM. YTOJN MEXAY IBYMs BeKTopamu. IIpoekuusi BeKTOopa Ha OCh.
Koopnunats! Bekropa. CxansipHOE IPOU3BEICHUE BEKTOPOB.

Hcnonb30BaHne KOOPAUHAT U BEKTOPOB IIPU PELICHUU MAaTEMATUYECKUX U NPUKJIAJHBIX 3a1a4.

Ilpakmuueckue 3anamusn

IIpu3Haky B3aUMHOIO PaCcIOJIOKEHUS NPAMBIX. YTOI MEKIY NPSAMBIMU. B3auMHOE pacnonokeHue MpsiMbIX
U IUIOCKOCTeH. [lepnenauKysp U HaKJIOHHAs K INIOCKOCTH. YTOJI MEXIy NPSAMON U IUIOCKOCTBIO. TeopeMsl 0
B3alMHOM DPACIIOJIOKEHUH NIPSIMOU U INIOCKOCTH. Teopema o Tpex NepreHIuKyspax.

[Ipu3Haku u cBoOCTBA MapayIeNbHBIX U NEPIEHANKYJISPHBIX MJIOCKOCTEH.

Paccrostnue oT TOUKHM 0 TUIOCKOCTH, OT MPSIMON 10 MIIOCKOCTH, PACCTOSIHUE MEXY IUIOCKOCTSIMH, MEXY
CKPEIMBAIOIIUMHUCS MPSIMBIMH, MEKAY POU3BOIEHBIMA (UTypaMH B IPOCTPAHCTBE.

[NapannensHOE TPOCKTHPOBAHHE M €ro CBOHCTBA. Teopema 0 niowaou OpMOSOHANbHOU NPOEeKYuu
MHO20y2onbHUKA. B3aMHOE PacooKeHNe IPOCTPAHCTBEHHBIX QHUTYP.

Pasmianble BUABI MHOTOTPaHHUKOB. X m300paxenus. CedeHus, pa3BepTKH MHOTOTPaHHUKOB. [Inormans
MOBEPXHOCTH. Buabl cummeTpuii B mpocTpancTBe. CHMMETpHS TEJT BPAIlleHNsI U MHOTOTPAaHHUKOB. Brraucienue
Iomaael 1 00eMoB.

Bexropsl. JleiicTBus ¢ BekTopamu. JlekapToBa cuctemMa KOOp/IMHAT B IPOCTPAHCTRE.

YpaBHeHHE OKpPYXHOCTH, CQepbl, TIOCKOCTH. PaccTosHue Mexay Toukamu. JIeHCTBUS ¢ BEKTOpaMu,
3aJlaHHBIMH KoopauHaTtaMu. CKaJsipHOE POU3BeIeHIE BEKTOPOB. BEKTOpHOE ypaBHEHHE MPSIMOI U TNIOCKOCTH.
Hcnonp30BaHue BEKTOPOB IIPU JJOKA3aTEJIBCTBE TEOPEM CTEPEOMETPUM.

s BHEay IMTOPHBIX 3aHATUH CTYJEHTaM HapSAy C PEIIEHUEM 3a/1a4 Y BBIIIOJHEHHS IPAKTUUECKUX 3a1aHui
MOJKHO TPEUIOKUATH TEMBI UCCIIEIOBATEIbCKIX U peepaTuBHBIX PabOT, B KOTOPBIX BMECTO CEPHI OTIEIBHBIX
MEJNIKHX 3aj]ad U YIPAKHEHUH MpeaiaraloTcs CI0)KeTHBIC 3aJaHus, TPeOYIOIINe AIUTEIbHON padOTHl B paMKax
OTHOW MaTeMaTHYeCKOH CHTyaluH. JTH TEeMBl MOTYT OBITh KaK WHAWBHIYaJdbHBIMH 3aJaHUSIMHU, TaK H
TPYIIOBBIMU AJISi COBMECTHOT'O BBINIOJIHEHUS UCCIIEOBaHMUSL.

Tpumeprvie memul peghepamos (00K1a008), UCCIEO0BAMENLCKUX NPOEKINOB

HenpepriBHBIE pOOH.
[IprMeHeHte CAOXKHBIX IIPOLIEHTOB B 9KOHOMUYECKUX pacyeTax.
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[MapaynenbHOE IPOSKTHPOBAHUE.

Cpennue 3Ha4€HHS U UX NPUMECHEHHE B CTATHCTHUKE.
BekropHoe 3a1aHHe NIPSIMBIX U INIOCKOCTEH B ITPOCTPAHCTBE.
CrnoxeHre TapMOHHYIECKHUX KOJIeOaHHH.

I'paduueckoe penieHne ypaBHEHHH 1 HEPABCHCTB.
[IpaBuibHBIEC ¥ TOTYIPaBHIbHBIE MHOTOIPAaHHUKH.
Konnueckue ceueHns 1 X IPUMEHEHHE B TEXHHUKE.
[Monstne muddepeHmana u ero MPUI0KCHHS.

CxeMbl TOBTOPHBIX HCIIBITaHUH BepHym.

HccnenoBanue ypaBHEHHUI U HEPABEHCTB C IAPAMETPOM.



OKOHYaHue T1abnnibl

TEMATHUYECKOE IINTAHUPOBAHHUE
ECTECTBEHHO-HAYYHBII MPO®UJIb
INMPO®ECCUOHAJILHOI'O OBPA30BAHUSI

IIpu peammsannm comepkaHus oOmieoOpa3zoBaTeNnbHON yueOHOW AucumInHbel «MatemaTuka: anredpa u
HavaJjla MaTeMaTHYeCcKOro aHainn3a; reomeTpus» B npenenax ocsoenust OIT0I1 CITO na 6a3e ocHOBHOTO 0011eT0
oOpazoBanus ¢ moiyueHueM cpenHero oodmero obpazoanusi (IITIKPC, IIIICC3) makcumanbHas ydyeOHas

Harpyska o6yqafomnxc51 COCTaBJIACT:

* 1o npoteccusim CIIO ecrecTBeHHO-Hay4YHOTO MPOQHIIs NpodeccHoHanbHOro oopasoBanus — 285 vaca,
U3 HUX ayJUTOpHAas (00s3aTenbHas) Harpy3ka 00y4aromuxcsi, BHeay IMTOpHasl CaMOCTOsITeNIbHAs paboTa

cTyneHToB — 142 yacos;

e mo cnemuaipHOCTAM CIIO ecrecTBeHHO-Hay4yHOTO mpodmiss — 251 waca, W3 HHX ayauUTOpHas
(oOs3aTenpHAst) Harpy3ka oOydalOmWXcs, BKIIOYas IIPaKTHYSCKHE 3aHATHSA, — 24 dacos;
BHEAyJUTOpHAs cCaMOCTOSITEeIbHAs paboTa cTyIeHTOB — 126 yacos.

TEMATHYECKHWMU TIVIAH
Konuuectso yacos
Bupn yue6Ho# paboTh
[ITKPC [I1CC3
Aynutopsslie 3aaatus. CoaepikaHue 00ydeHus.
Beenenue 2 2
Pa3BuTHE MOHATHS O YU

a3 e 1o 0 umcIe 10 8
KopHu, cTenenu u morapugMmel 38 36
TIpsiMble ¥ TIIOCKOCTH B TIPOCTPAHCTBE 18 16
[KomOuHaTopuk:

OMOUHATOPHKA 20 12
KoopauHaThI U BEKTOPBI 18 15
(OCHOBBI TPUTOHOMETPHHU 30 26
DyHKIMK U TpadUKH 30 24
MHOrorpaHHUKU ¥ KpyTJIble Tena 32 24
Hauana MaTeMaTnaeckoro aHaamsa 28 26
MHTerpan u ero npuMeHeHue 18 18
DIIEMEHTHI TEOPHHU BEPOSATHOCTEH M MATEMATHIECKON CTATHCTHKH 12 10
'YpaBHEHHUS 1 HEpABEHCTBA 29 34
HTtoro 285 251

BHeayuTopHas caMoCTosTeNIbHAs paboTa
142 126
[ToaroroBka BBICTYIUIEHUH 1O 33aHHBIM TEMaM, TOKJIAJI0B,
pedepatos, scce, HHAMBUAYATEHOIO IPOSKTA C HCIOIb30BAHHEM
MH(GOPMAIIMOHHBIX TEXHOJIOTHIT U Ip.
IIpomesicymounas ammecmayusi 8 popme IK3amend
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XAPAKTEPUCTUKA OCHOBHBIX BUJOB YUEBHOM

AEATEJBHOCTU CTYAEHTOB

Coneprkanue 00y4IeHHs

XapakTepuCcTHKa OCHOBHBIX BHJIOB JCATEIFHOCTU CTYICHTOB (Ha YPOBHE YUYCOHBIX
JIEHCTBHIA)

BeneHue

O3HaKOMJICHHE C POJIBIO MaTeMaTHKHU B HayKe, TEXHUKE, SKOHOMIKE, HH()OPMAIIMOHHBIX
TEXHOJIOTHSIX ¥ IPAKTHUECKON JiesiTelIbHOCTH. O3HaKOMIICHHE C IEeIIMU U 3a1a9aMy
M3y9YeHHs MaTeMaTHKK IIPH OCBOSHUH Hpodeccuii u crienmanbHocTedt CI1IO

Pa3BUTHE MOHATHS O YHCTIE

BrmonHenne apupMeTHIeCKIX ACHCTBHI HaJl YUCIaMH, COYeTasl yCTHBIE U IINCHMEHHBIS
[IpUEMBI.

HaxoxneHue nprOIMKeHHBIX 3HaUSHUH BEJMYMH U ITOTPENTHOCTEH BEIYHUCICHUH
(a0CONIOTHO M OTHOCHUTENILHON); CPaBHEHUE YHCIIOBBIX BBIPAKCHUI.

Haxo)xaeHue omiboK B peoOpa3oBaHUIX M BEMUCICHUSIX (OTHOCHTCS KO BCEM
TyHKTaM IpOrpaMMBbl)

KopHu, crenenu, torapugmbl

O3HAKOMJICHHE C IOHATHEM KOPHsI N-1/ CTeIeH:, CBONCTBAMH PaINKAIOB U IPABUIAMH
CpaBHEHUSI KOpHEH.

DopMyIMpoOBaHKE ONPEAETICHUs] KOPHS U CBOWCTB KOpHEH. Brruncnenue u cpaBHeHue
KOpHEH, BHITIOTHEHNE IIPUKUIKH 3HaueHUs KOpHs. [Ipeobpa3oBaHue YHCIOBBIX U
OyKBEHHBIX BBIPAXEHHH, COAEPIKAIUX PaIUKAaIbL.

BrimonHeHne pacueToB 1o GopMyaM, COAEpKAINUM PATUKAIIBI, OCYIIECTBISASA
HE0OX0JMMbIe TIOACTAaHOBKH U IpeoOpa3oBaHus. OnpeneneHrne paBHOCHIBHOCTH
BBIpaXKEHUH ¢ paaukanamu. Penienre uppaoHalbHbIX YpaBHEHUH.

(O3HaKOMIIEHHE C TIOHATHEM CTEIIEHH C AEHCTBUTEIBHBIM IT0KA3aTEIEM.

HaxoxaeHne 3Ha4eHNI CTEIICHH, UCIIONb3Ys IPH HEOOXOJUMOCTH HHCTPYMEHTAIBHBIE
cpencTBa.

3anuchIBaHUE KOPHS N-1 CTETNICHH B BUJIE CTETICHH C APOOHBIM MIOKa3aTeIeM U Ha000pOoT.
DopMyIHpOBaHKE CBOMCTB cTeNeHel. Brruncienue cTenenei ¢ pauoHanbHbIM
[OKa3aTesieM, BBIIOTHEHNE IPUKHUIKY 3HAYECHHS CTETIEHH, CPaBHEHHE CTETICHEH .
IIpeobpa3oBaHue YUCTOBBIX X OYKBEHHBIX BBIPAKCHHUH, COJIEPIKAIIX CTECHCHH,
[IpUMEHss CBOMCTBA. PelieHne noka3aTelbHbIX YpaBHEHUH.

(O3HaKOMIJIEHHE C IPUMEHEHHUEM KOPHEH U CTeTeHel MpU BEIYHUCICHUN CPEIHUX,
IeTICHHH OTPE3Ka B «30JI0TOM CEUCHUM». PelreHne mpukiIagHbIX 3a4a4 Ha CIOXKHBIE
[POLICHTHI

[IpeoOpazoBaHue anre-
OpanvecKux BBIPAKEHUH

BrimoHeHHE TpeoOpa3oBaHuil BEIpaKEHHH, TPUMEHEHHE (HOPMYIL, CBSI3aHHBIX CO
CBOWICTBAMU CTETIEHEH U IOTapr(pMOB.

OmnpeneneHre 00JIACTH TOITYCTUMBIX 3HAUCHHH JTOTapH(PMHUIECKOTO BEIPAKESHUS.
Pemienne orapupMuIecKux ypaBHEHHH

OCHOBbBI TPUTOHOMETPUHN

(OCHOBHBIE IIOHATHS

l3y1eHne paguaHHOTO METO/1a N3MEPEHHS YTJIOB BPAIeHUs U HX CBS3H C TPATyCHON
Mepoii. M300pakeHne yTriioB BpalleH:s: Ha OKPYKHOCTH, COOTHECEHHE BETMIMHEI YTIIa C

€0 pacnoJIOKECHUEM.
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[IpoaomxeHue 1abaulibl

Coneprkanue 00ydeHHs

XapakTepuCcTHKa OCHOBHBIX BHJOB JIEITEIIbHOCTH CTYJCHTOB (Ha YPOBHE yueOHBIX
JIeHCTBHIA)

DopMynMpoBaHHUE ONPEEICHUH TPUTOHOMETPHYECKHUX (PyHKIHMH JUIS YTII0B II0OBOPOTA U
OCTPBIX YTJIOB IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA U 00BSICHEHHE HX B3aHMOCBSI3U

(OCHOBHBIE TPHTOHOMETPHUECKHUE
TOXJIECTBA

[TpuMeHeHre OCHOBHBIX TPUTOHOMETPUYIECKHUX TOXKIECTB AN BBIYUCIICHHS 3HAYCHUN
TPUTOHOMETPHUYECKUX (PYHKIMH 10 OHON M3 HUX

[IpeoOpazoBaHus NPOCTSUIINX
TPUTOHOMETPHIECKHX
BEIpaKCHUI

3yueHre OCHOBHBIX (POPMYII TPUTOHOMETPUH: (POPMYJIBI CIIOKEHUSL, YIBOCHHS,
MpeoOpa3oBaHHs CyMMBI TPUTOHOMETPUUECKUX (DYHKLUH B IPOU3BEACHUE U
[POU3BECHUS B CyMMY M IPIMEHEHUE MPH BBIYUCICHUH 3HAYCHHS
TPUTOHOMETPUYECKOTO BBIPAKEHUS U YIPOILECHUS €ro.

(O3HaKOMJIEHHE CO CBOMCTBaMM CUMMETPHH TOUEK Ha €IUHUYHOMN OKPY>KHOCTH U
NpUMEHEHHE UX IS BbIBOJA (POPMYJI IPHUBEICHHUS

[Ipocreiine TpUroHo-
METpUYeCKHe ypaBHEHUS U
Hepasencmea

Pemenne mo GopMyiiaMm U TPUTOHOMETPHIECKOMY KPYTy MPOCTEHIINX
TPUTOHOMETPHUIECKHUX yPABHEHUH.

[IpuMeHeHne 00MUX METOIOB PELICHNUs YpaBHEHUI (IPUBEICHUE K THHECHHOMY,
KBapaTHOMY, METOJ{ Pa3lI0KE€HHSI HA MHOXKUTEIIH, 3aMEHBI IEPEMEHHOHN ) TIPH PEIICHUH
TPUTOHOMETPUYECKUX YPaBHEHUN. Y MEHUE OTMEUaTh Ha KpYyre pelieHus IpOCTENIINX
TPUTOHOMETPUYECKHX HEPABCHCTB

ApKCUHYC, apKKOCHHYC,
ApKTaHTEHC YHCIa

O3HaKOMJIEHHE C MTOHATHEM OOPATHBIX TPUTOHOMETPHUECKUX (DYHKIIUH.

M3yuenne onpeneneHuii apkCuHyca, apKKOCHHYca, apKTaHTeHCa YHCIa,

(hopMynHpoBaHHe HX, H300pakeHNE Ha €IMHUYHOM OKPYKHOCTH, IPIMEHEHHE IIPU
€IICHUU YpaBHEHUH

®YHKIIUU, UX CBOMCTBA 1

I'PADUKHN

DyHKIMH.
TToHsiTHE O HETIPEPBIBHOCTH
byHKIIUH

O3HaKOMJICHHE C TOHATHEM IIEPEMEHHOM, IPUMepaMH 3aBHCHMOCTEH MEXKTy
[epeMEHHBIMH.

O3HaKOMJICHHE C TTOHATHEM TpadHKa, oNpeeeHne MPUHAIICKHOCTH TOUKU rpaduky
bynkimu. Onpenenenue no Gpopmylie mpocTenleil 3aBUCHMOCTH, By ee rpaduka.
BripaxkeHne 1o GpopmyIie 0HOH epeMeHHOi uepe3 Ipyrue.

O3HaKoMIIeHHE ¢ onpezeneHneM GyHKIuH, popMynupoanue ero. Haxoxnenue
oGJtacTH onpesieNieH st 1 00NacTH 3HAUCHUH QYHKINH

CBolicTBa (DyHKIHH.
["padrueckast HHTEpPIpETaLHsL.
[TpyMeps! GyHKIMOHAIBHBIX 3a-
BHCHMOCTEH B peaJIbHBIX
npoleccax U SBICHHIX

O3HaKOMIIEHHE C TpUMepaMH (HYHKIMOHATBHBIX 3aBUCHMOCTEH B PEaTbHBIX MPOIEccax
13 CMEXKHBIX JMCIIHTIUIHH.

(O3HaKOMIIEHHE C JOKA3aTeIbHBIMU PACCy>KICHUSIMH HEKOTOPBIX CBOHCTB IMHEWHOH 1
KBaIpaTUIHOW (QYHKIHUI, IPOBEICHUE UCCIIEIOBAHUS JIMHEHHOM, KyCOUYHO-THHEWHOH,
TpOOHO-TMHEWHON U KBaApaTUIHOH QYHKIHIA, mocTpoeHue ux rpadukos. [Toctpoerue u
uTeHue rpagukoB QyHKIMA. MccnenoBanue GyHKINM.

CocraBienne BUa0B (YHKINI M0 JaHHOMY YCIIOBHIO, pEIIEHHE 3aad Ha SKCTPEMYM.
BrimosHeHHE TpeoOpazoBaHuii rpaduka GyHKIHH

OOpatHble QpyHKIHN

3ydenue noHAmMuUsL 06pAmHOU yHKYUU, oNpeereHne BUa i HOCIMpoeHue

epagurxa 0bpamuoll QyHKYUU, HAXoHCOeHue ee 00IACMU ONpeoeleHUs U

oOracmu 3navenuil. Tlpumenenne CBOMCTB (GyHKIMI IPU UCCIIENOBAHNN yPABHEHHH U
CIICHUH 3a/1a4d Ha OKCTPEMYM. O3HaKOMJIEHHE C ITOHSATHEM CIIOXKHOM q)yHKIII/II/I

CrerneHHble, TOKa3aTelbHBIC,
norapu(pMuIECKUe U TPUTOHOME-
Tpudeckre GyHkimu. OOpaTHbIE
TpUrOHOMETpUYecKHe QYHKIMN

BrruucieHue 3HaueHui QyHKIMI 1Mo 3HaYeHHIo apryMenTa. OnpeeneHie MoI0KeHHs
TOYKH Ha TpadHKe 1Mo ee KOOPAUHATAM U HA00OpOT.

Vcnonp3oBaHue CBOMCTB QyHKIMI U1 CpaBHEHHs 3HAYCHHI CTeNeHeil U JorapudmMos.
[ToctpoeHue rpadKOB CTEMEHHBIX U JIOrapupMUUECKUX (YHKIHUH.
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[IpoaomxeHue 1abaulibl

Copepxanue o0yueHus

XapakTepucTHKa OCHOBHBIX BHJIOB ACSATEIBHOCTH CTYAEHTOB (HA YPOBHE y4EOHbBIX
JeHCTBHI)

PeI_HeHI/Ie II0OKa3aTCIIbHBIX U J'IOFapI/I(bMI/I‘{eCKI/IX ypaBHeHI/Iﬁ 1 HEPABCHCTB IO U3BECTHBIM
QJITOpUTMaM.

(O3HaKOMJICHHE C IOHATHEM HETIPEpBIBHON ITepHOANIECKOH QyHKINH, (POPMYITHPOBAHHE
CBOICTB CHHYCa U KOCHHYCa, IOCTPOSHHE UX TPAPHKOB.

O3HaKOMHeHI/Ie C IOHATUEM I'apMOHUYECKUX KOHe6aHI/Iﬁ 1 npuMepaMu rapMOHHUICCKUX|
KOHe6aHI/Iﬁ JUJIA OIMMCaHUsI IIPOLECCOB B (bI/I3I/IKe " Apyrux O6J'I3.CTHX 3HAaHUS.
O3HaKOMIICHHE C TTOHSATHEM Pa3phIBHOM neproaundecko GpyHKImn, GopMyIHpoBaHHe
CBOﬁCTB TaHI'€CHCA U KOTAaHI'€HCA, TIOCTPOCHUE UX Fpa(bI/IKOB.

IIprmeHeHNe CBOMCTB (hYHKIMIA IS CPaBHEHNUS 3HAUCHUH TPUTOHOMETPUIECKIX
(byHKIMI, pellleHUs] TPUTOHOMETPUYECKHX ypaBHeHuid. [locmpoenue epapurxos
0OPAMHBIX MPUSOHOMEMPUYECKUX QYHKYULL U OnpedeneHue no paguram ux
ceoticme.

BrinoHeHHE peoOpa3oBaHus IpahMKoB

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

[TocnemoBareTbHOCTH

(O3HaKOMJICHHE C TTIOHATHEM YHCIIOBOH ITOCIIEIOBATEIFHOCTH, CIIoco0aMu ee 3a1aHus,
BEIYHCIICHUSIMH €€ WICHOB.

Osnaxomaenue ¢ nousmuem npedena nocieoogamenvhocmu. O3HaAKOMIICHHE C
BEIYHCIICHUEM CyMMBI OECKOHEYHOTO YMCIOBOTO Psifia Ha IPUMEPEe BEIYHUCIICHUS CyMMBI
0eCKOHEYHO YOBIBAIOIIECH F€OMETPHUYECKOH IPOrPECCUH.

Pemenye 3aa4y Ha IpUMEHEeHHE (GOPMYIIBI CyMMBI OECKOHEYHO YOBbIBaromiei
reoMeTpHYecKOi mporpeccuu

HpOI/I3BOZ[Ha$I " €€ IPUMECHECHUEC

(O3HAKOMJICHHE C MMOHATHEM TPOU3BOTHOM.

3yuenue u HOpMyIMPOBAHUE €€ MEXaHHUECKOTO M TEOMETPHUECKOTO CMBICIA,
M3ydYeHHE aJropruT™Ma BEIYUCICHHUS MPOU3BOTHON HA MPUMEPE BHIYMCIICHHUS MTHOBEHHOI
CKOPOCTH U YTIIOBOTO KO3 GUIMEHTa KacaTeIbHOM.

CocraBiicHHE YpaBHEHHS KacaTeJIbHON B 0OIIIEM BHIE.

'YcBoeHue npaBui U epeHITUPOBAHUS, TAOIHUIIBI TPOU3BOTHBIX 3JIEMEHTAPHBIX
byHknui, npuMeneHue i auddepeHIpoBanus GYHKIHA, COCTABICHHS YPaBHCHUS
KacaTeJbHOM.

l3yueHne TeopeM O CBSI3U CBOMCTB (PYHKIIMH M IPOU3BOIHON, GOPMYITHPOBKA UX.
[IpoBeneHre ¢ TOMOIIBIO IPOU3BOTHON MCCIICAOBAHUS (PYHKIIMH, 3aTaHHOH (HOPMYIIOi.
Y cTaHOBJIEHHE CBSI3U CBOMCTB (DYHKIIMU M IPOU3BOAHON MO MX rpaduKam.
[TpuMeHeHHe POU3BOIHOMN IS PEIICHHs 3314 Ha HAX0XICHUE HAUOOIIBIIIETO,
HaMMEHBIIIETO 3HAUCHHS U HA HAXOXKICHUE DKCTPEeMyMa

[lepBooOpa3Has u HHTErpan

(O3HaKOMJICHHE C TOHATHEM MHTErpajia ¥ NepBOOOpa3HOM.
l3y4eHue npaBuiia BEIYUCICHHS IepBo0Opa3Hoiil U TeopeMbl HploTona— JleiiOHuIa.
Pemenye 3aa4y Ha CBsI3b IEPBOOOPA3HON U €€ IPOM3BOIHOM, BEIUMCICHHE
epBooOpa3HO IS TAaHHOH (QYHKINH.
Pemenye 3aa4y Ha MPUMEHEHHE HHTErpaja JUlsl BBIYMCICHHST PU3NYECKUX BETMYMH
rtomaaei

YPABHEHIA 1 HEPABEHCTBA

'YpaBHEHHUS U CHCTEMBI
ypaBHeHu# HepaBeHcTBa 1
CHUCTEMBI HEPABEHCTB C JIByMSI
[epeMeHHbIMU

(O3HaKOMIIEHHE C IPOCTEHIINMU CBEJCHUAMH O KOPHSX ajlre0panyecKux ypaBHEHUil,
[OHATHSIMU HCCIIEIOBAHUS YPaBHEHUH U CUCTEM YpaBHEHUH.

l3yueHue Teopu paBHOCUIBHOCTH YpaBHEHUH U ee puMeHeHus. [loBTopeHue 3anucy|
peleHHs CTaHIApPTHBIX ypaBHEHWi, IPHEMOB TNpeoOpa3oBaHUsl YpaBHEHHH JUis

CBEJICHUs K CTaHIaPTHOMY YPaBHEHHIO.
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[IpoaomxeHue 1abaulibl

Copepxanue o0yueHus

XapakTepucTHKa OCHOBHBIX BHJIOB ACSATEIBHOCTH CTYAEHTOB (HA YPOBHE y4EOHbBIX
JeHCTBHI)

Pemenne palnoHaIbHBIX, PPALMOHABHBIX, TIOKA3aTEIbHBIX H TPUTOHOMETPHUECKUX

YPaBHEHUH U CUCTEM.

Vicronb3oBaHue CBOWCTB 1 rpaduKkoB GyHKIHI [ist penieHus ypaBHeHuid. [loBTopeHne

OCHOBHBIX ITPUEMOB PEIIEHHS CUCTEM.

Pemienne ypaBHEHHH ¢ IPUMEHEHUEM BCEX TPHEMOB (Pa3IOXKEHHs Ha MHOXKHUTEIH,

BBEJICHUS] HOBBIX HEU3BECTHBIX, TT0JICTAHOBKH, IpauIecKoro MeToza).

Pemienne cucteM ypaBHEHHH ¢ IPIMEHEHUEM Pa3IUYHBIX cI0C000B. O3HAKOMIIEHHE C

OOIIMHU BOTIPOCAMH PEILIEHHs HEPABEHCTB U HCIONb30BaHIE CBOUCTB M rpaukoB

(hyHKIMI IPU pelIeHUH HEpaBeHCTB. PellleHre HepaBeHCTB M CUCTEM HEPABEHCTB C

PUMEHEHHEM PAa3IMIHBIX CIIOCOOOB.

[TpuMeHeHre MaTeMaTHYECKIX METOJIOB JUISl PELIeH s COep KaTeNbHBIX 3a4ad U3

pa3IMYHBIX OONacTelt HayKH U MpakTUKU. MHTepnpeTHpoBaHUE Pe3yIbTaToB C yUETOM
€aJIbHBIX OTPAaHUYEHUN

DJIEMEHTBI KOMBUHATOPUKU, TEOPUU BEPOSITHOCTEN U CTATUCTUKH

(OCHOBHBIC TIOHATHS
KOMOMHATOPHKU

l3y4yeHue npaBuiia KOMOMHATOPUKH M IPUMEHEHHE ITPU pelIeHHH KOMOMHATOPHBIX
3aad.

Pemennie KOMOMHATOPHBIX 3a]a4 METOZOM Iiepebopa U O IPABUITY YMHOMKEHHS.
O3HaKOMJICHHE C MTOHATHAMH KOMOMHATOPUKH: Pa3MEIIEeHUIMH, COYETaHUSIMH,
epecTaHOBKaMU U (popMyJiaMu JUIsl UX BerauciaeHus. OObsiCHeHNe 1 IpUMEHEHHE
(hopMyJI JUIsl BEIMHCIICHUS Pa3MElIeHHH, IepecTaHOBOK M COUSTAHHH MIPU PEeLICHHN
3aad.

O3nakomiienre ¢ 6mHoMoM Herotona n Tpeyromsaukom [lackains. Pemenue
MPaKTHYECKUX 314 C MCIOJIb30BAaHUEM IOHATHH M IIPaBIII KOMOMHATOPUKH

DJIeMEHTbI TECOPUU BEPOATHOCTEH

3yueHne KIaCCHIECKOTO ONPEICTICHUS BEPOSTHOCTH, CBOUCTB BEPOSTHOCTH, TEOPEMBI
0 CyMMe BEpOSITHOCTEH.
PaccMOTpeHHE MPUMEPOB BBIYKUCIICHHSI BEPOSTHOCTEH. PellieHne 3a1au Ha BBIYHCIICHHE
BEPOSTHOCTEH COOBITHIA

[IpencraBieHne 1aHHBIX
(TaOIUIBL, AUArpaMMBI, TPAQUKH)

(O3HAKOMJICHHE C NpEaACTaBJICHUEM YUCJ/IOBLIX JAHHBIX U UX XapaKTCPUCTUKAMU.
Pemenue IMpaKkTUYCCKUX 3aJ1a4 Ha 06pa60T1<y YUCJIOBBIX JAaHHBIX, BBIYUCIICHUEC UX
XAPaAKTCPUCTUK

I'EOMETPUA

[IpsiMble U MIJIOCKOCTH B
[IPOCTPAHCTBE

DopmypoBKa U IPUBEICHUE JOKA3ATENLCTB MPU3HAKOB B3aUMHOTO PACIIOJIOKEHUS
[PsIMBIX U TUIOCKOCTEH. Pacno3HaBaHue Ha YepTekax U MOJCISIX Pa3JIMUHBIX CIIydacB
B3aMMHOT'O PACIOJIOKEHUS MPIMBIX U TUNIOCKOCTEH, apryMEHTUPOBAaHHE CBOUX
cyxxnenuid. ©opMmynupoBaHue OnpeesIeH i, TPU3HAKOB U CBOMCTB MapajuIeIbHbIX 1
[eprIeHANKYJIISIPHBIX TUIOCKOCTEM, NBYTPaHHBIX U IMHEHHBIX YTJIOB.

BrInoHeHNE OCTPOSHUS YTII0B MEXTY NMPSIMBIMH, MIPSIMOHN U IJIOCKOCTBIO, MEXKITY
[JIOCKOCTSIMU IO OTIMCAHUIO M PACTIO3HABAHUE UX HA MOJIEIISIX.

[IprMeHeHue NPU3HAKOB U CBOMCTB PACIIOJIOKEHUS TPSMBIX U IJIOCKOCTEH MpH
[pelIeHuY 3a/1a4.

300paxkeHUE HA PUCYHKAX U KOHCTPYHUPOBAHUE HA MOJIENISX EPIICHIUKYJIAPOB U
HaKJIOHHBIX K MJIOCKOCTH, MPSIMBIX, ApalIeTIbHbIX INIOCKOCTEH, YIJIOB MEXKAY NPSIMOH U
[JIOCKOCTBHIO U 000CHOBAHUE TIOCTPOCHHS.

PerieHue 3a1a4 Ha BEIYUCIICHUE T€OMETPUUECKUX BETMYUH. PacCTOSIHUS OT TOYKH J10
MJIOCKOCTH, OT IPSAMOH 10 TUIOCKOCTHU, MEXY INIOCKOCTSMH, MEXIY

CKpCLIMBAOIIUMUCS NIPAMBIMHU, MEKAY IPOU3BOJILHBIMU q)HpraMPI B IPOCTPAHCTBE.
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OkoHYaHue Tabaulinl

Coneprkanue 00y4eHHs

XapakTepuCTHKa OCHOBHBIX BHJIOB JICITEIILHOCTH CTYJCHTOB (Ha YPOBHE yUeOHBIX
JeHCTBYI)

DopmypoBaHne U JOKa3bIBAHIE OCHOBHBIX TEOPEM O PACCTOSHILIX (TEOpeM
CYIIeCTBOBaHUS, CBOMCTBA).

M300paskeHre Ha YepTexax ¥ MOJIISIX PAaCCTOSHUS U 000CHOBaHUE CBOMX CY)KICHHH.
OmnpereneHne 1 BEIYUCIEHHE PAacCTOSIHUH B mpocTpancTse. [Ipumenenue Gopmy u
TeopeM IUTaHUMETPHH JUTS PeIIeHUs 3a/1ad.

(O3HaKOMJICHHE C TTOHSATHEM IapauIeNbHOTO IPOSKTHPOBAHMS H €T0 CBOWCTBAMH.
Dopmynuposanue meopemul 0 RIOWAOU OPIMOSOHATLHOU NPOEKYUU
IMHO20Y20/IbHUKA.

ITprmeHenue Teopuu 11 000CHOBAHMS IIOCTPOSHHH 1 BEIYHUCIICHUI.
ApPryMEHTHpPOBaHHE CBOUX CYXKICHUH O B3aHMHOM PACIIOJI0KEHUH IPOCTPAHCTBEHHBIX

puryp

MHOrorpaHHUKH

Ornucanue ¥ XapaKTepUCTHKa Pa3JIYHBIX BUJOB MHOTOTPAHHUKOB, MIEPEUNCIICHUE UX
>JIEMEHTOB U CBOMCTB.

300paxkeHuEe MHOTOTPAHHUKOB M BBIITOJHEHHE TOCTPOCHUSI HA H300PKCHUAX U
MOJIEJISIX MHOT'OIPaHHUKOB.

BbIunclIeHNE TMHCHHBIX 3JIEMEHTOB U YTJIOB B IIPOCTPAHCTBCHHBIX KOHPUTYPAIUSIX,
apTYMEHTHPOBAHUE CBOUX CYXKICHHUN. XapaKTepUCTUKA U N300paKCHUE CCUCHHS,
pazeepmiu MHO202pAHHUKOE, BEIYUCICHUE IUIOIAAeH TOBEPXHOCTEH.

[TocTpoeHue mpocTeimmx ceueHuid Kyba, mpu3Msl, mupaMusl. [IpuMeHeHne GakToB U
CBEZICHU U3 TUIAHUMETPHUH.

O3HAKOMJICHHE C BUJAMU CUMMETPHI B IPOCTPAHCTBE, POPMYITHPOBAHUE ONPEICICHUI
1 CBOMCTB. XapaKTepUCTHKA CHMMETPUH TeJl BpallleHUs U MHOTOIPaHHHUKOB.
[IprMeHeHue CBOMCTB CHMMETPHUH TIPU pelieHnu 3aaa4. Mcnonp3oBaHue
MPUOOPETCHHBIX 3HAHUH JIJIS UCCIICIOBAHHS U MOJICIIMPOBAHNUS HECIIOKHBIX 3a/1a4.
1300pakeHuEe OCHOBHBIX MHOTOTPaHHHKOB U BBITOJHEHUE PUCYHKOB 110 YCIOBUAM
3amaq

Tena u TIOBEPXHOCTU BpallICHUS

O3HAKOMJICHHE C BUIAMHU TEJ BPANICHUS, (POPMYITHPOBAHUE HX OTPEICICHUI U CBOICTB.
DopMyTUPOBAHUE TEOPEM O CEUCHHH Iapa MIIOCKOCTHIO U TNIOCKOCTH, KacaTeIbHOU K
chepe.

XapakTepuCTHKa U U300paKEHHE T BPAIICHHS, HX Pa3BEPTKH, CCUCHUSI.

PemieHrie 3amad Ha TMOCTPOCHUE CEUCHUIA, BBIUUCICHUE JJIUH, PACCTOSIHUM, YTJIOB,
rtomaneit. [IpoBeeHue JOKa3aTEIbHBIX PACCYKACHHA IPU PEIICHUH 3a/1ay.
[TpuMeHeHHe CBONCTB CHMMETPHH NIPU PEIICHUH 3a/1a4 Ha TeJia BPaIeHuUs,
KOMOMHAIIUIO TEJI.

1300pakeHHEe OCHOBHBIX KPYTJIBIX TEJ M BHITIOJHEHHE PUCYHKA O YCIOBHUIO 384U

I/IBMGpGHI/IH B I'r€COMETPUHN

O3HaKOMJIEHHE C MOHITHIMH TUIOIIAAN U 00beMa, aKCHOMaMHU ¥ CBOMCTBaMHU.

PerieHre 3a1a4 Ha BRIYMCIICHUE TUIOIIAACH MIOCKUX (GUTYD C TPUMEHEHUEM
COOTBETCTBYIOIIUX (OPMYJT U (HAaKTOB U3 TUIAHUMETPHUH. V3ydueHue Teopem o
BBIYMCIICHUN 00bEMOB MMPOCTPAHCTBEHHBIX TEJI, PEIICHHE 33/1a4 Ha PUMEHEHHE HopMyJT
BBIUMCIICHHS 00beMOB. M3yueHue GhopMyIt uts BHIYUCIICHHS IUIONIA/Iel TOBEPXHOCTEH
MHOTOTPaHHUKOB U T€J BPAILlEHHUS.

O3HAKOMJICHHE C METOIOM BBIYHCIICHHS TUTOIIA TN TOBEPXHOCTH chepbl. Pemenue 3anay
Ha BBIUMCJICHUE TIONIA/Iel TOBEPXHOCTH MTPOCTPAHCTBEHHBIX TEI

KooparHATBI U BEKTOPBI

(O3HAaKOMJICHHE C ITOHATHEM BEKTOpa. I/I3y‘IeHI/Ie I{eKapTOBOﬁ CHUCTEMBI KOOpAWHAT B
POCTPAHCTBE, NOCTPOCHHUE 110 3aJaHHBIM KOOpAWHATAM TOYECK U nnocxomeﬁ,

HaXO0XIACHUEC KOOPAUHAT TOYCK.




[IpoaomxeHue 1abaulibl

Coneprxkanue 00y4eHUs

XapakTepucTHKa OCHOBHBIX BHJIOB ACSATEIBHOCTH CTYAEHTOB (HA YPOBHE y4EOHbBIX
JeHCTBHI)

HaxosxaeHre ypaBHEHHT OKPYKHOCTH, Cepbl, IIIOCKOCTH. BhIuucieHne paccTOsHUA
MEX/y TOUKAMH.

V3ydeHne CBONCTB BEKTOPHBIX BEJIMYHH, IIPABUII Pa3JIOKEHHS BEKTOPOB B TPEXMEPHOM
[IPOCTPAHCTBE, IPABUII HAXOXKACHUS KOOPJMHAT BEKTOPA B MPOCTPAHCTBE, MPABUI
IENCTBUN C BEKTOpaMH, 3aJaHHBIMU KOOPIMHATAMU.

[IprMeHeHue Teopuu Npy pEIICHUH 331a4 Ha JEUCTBUS C BEKTopaMHu. M3yuenue
CKaJISIPHOTO IPOU3BEICHHS BEKTOPOB, BEKTOPHOTO YPaBHEHHS PSAMOM U TITOCKOCTH.
[IprMeHeHue TeOpuH NpU PELICHUH 3a/1a4 Ha JEUCTBUS C BEKTOPAMHU, KOOPAUHATHBIN
METOJ], IPIMEHEHNE BEKTOPOB JUIsl BHIYMCIICHUS BEIUYUH YTJIOB U PACCTOSHUI.
O3HaKOMJIEHHE C JOKa3aTeIbCTBAMHI TEOPEM CTEPEOMETPUH O B3aHMHOM PACIONIOKEHHN

MPAMBIX U IJTIOCKOCTEH C MCIIOIb30BaHUEM BEKTOPOB
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YYEBHO-METOJANYECKOE U MATEPUAJIBHO-TEXHUYECKOE OGECITEYEHHUE
IMPOT'PAMMBI YYEBHOU JJUCIHUILINHBI <MATEMATHKA: AJITEEPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIU3A; TEOMETPUS»

OcBoeHne mporpaMMsl y4eOHON IUCIMIUTNHBI «MaTemaTnka: anredpa 1 Hadajaa MaTeMaTHIECKOTO aHAIN3a;
TEOMETpPUS» TPEAINoaracT Halu4ue B NPO(ECCHOHATBHON 00pa30BaTENbHOW OpraHM3alNH, peanu3yroIei
00pa3oBaTenpHYIO MpOrpaMMy cpemHero obmero odpaszoBanusa B mpenenax ocBoeHuss OIIOIT CIIO nHa 6aze
OCHOBHOTO o0miero o0Opa3oBaHUs, y4eOHOro KaOMHETa, B KOTOPOM HMMEETCS BO3MOXKHOCTH O00ECICYUTH
oOygarommmcs ¢cBOOOIHBIN mocTyn B IHTepHET BO BpeMs Y4eOHOTO 3aHATHS U IEPHOJ BHEYUCOHON NesSTeIh-
HOCTH.

[Nomemenne xkabuHETa TOHKHO YIOBIETBOPATH TpeGoBaHUIM CaHUTapHO-3ITUIEMHOIOTMYECKUX MTPABUII U
HopMaTHBoB (CanlInH 2.4.2 Ne 178-02) u ObITH OCHAIIEHO THIIOBBIM 000pYJ0BaHHEM, YKa3aHHBIM B HACTOSIIIIUX
TpeOOBaHUX, B TOM YHCIIE CIIEHaIN3UPOBAaHHON y4eOHO# MeOenbio U cpecTBaMu 00yUYeHUs, TOCTaTOYHBIMU
ISl BBINOJIHEHHS TPEOOBAHUIA K YPOBHIO MOATOTOBKH 00yJaromuxcs’.

B kabunere m0MKHO OBITH MYJBTUMEAMHHOE OOOpYHOBaHHE, IOCPEACTBOM KOTOPOTO YYacCTHHUKH
00pa30BaTENBHOrO IPOIEcca MOTYT NMPOCMATPUBATh BH3YaJIbHYI0 MH(POPMAIHMIO IO MaTeMaTHKE, CO3/aBaTh
MPE3CHTAINH, BUICOMATEPUaIIbl, HHBIC JOKYMEHTBI.

B coctaB y4eOHO-METOIMYECKOTO U MaTEpPHAIbHO-TEXHUYECKOTO OOECIedeHHs IpOorpaMMbl ydeOHOH
JUCIUILIMHBL «MareMaTrka: anreopa ¥ Hadaia MaTeMaTHIECKOTO aHaIN3a; TEOMETPUS BXOIAT:

*  MHOTO(YHKI[HOHAIBHBIA KOMILJICKC ITPEIO1aBaTeIs;

*  HarJsAHbBIC TOCOOUs (KOMIUICKThI yUCOHBIX TAOJHI], IIAKATOB, MMOPTPETOB BHIIAOIIHXCS
YUEHBIX-MaTEeMaTHKOB U [Ip.);

*  uH(pOPMAIMOHHO-KOMMYHHKATHBHBIEC CPEIICTBA;

*  JKPaHHO-3BYKOBBIE IOCOOUS;

* KOMIUIEKT TEXHUUYECKOHN JOKYMEHTAI[MH, B TOM YHCJIE MACHOPTa Ha CPEJCTBA 00yUCHHS, HHCTPYKIIUH T10
HX UCIOJIb30BAHUIO U TEXHUKE OE€30IaCHOCTH;

*  OuONMMOTEYHBIN (HOHT.

B OubnmorednsIii GoHA BXOAAT YIeOHHUKH, YaeOHO-MeToandeckne KoMIutekThl (YMK), obecrieunBaromue
OCBOCHHE y4eOHOH mucIuIuInHbl «MaTteMaTHka: anreOpa W Hadaja MaTeMaTHIecKOTO aHaji3a; TeOMETPH»,
PCKOMEHIOBaHHbIC WM JOIYMICHHBIE Ui WCIOJB30BAaHUS B TPO(PECCHOHANBHBIX 00pa30BaTEIHHBIX
OpTaHU3AINSX, PEATU3YIOMNX 00pa30BaTENFHYI0 MPOTpaMMy CpPEIHETr0 O0mero oOpa3oBaHUS B Ipenernax
ocsoerus OITOIT CITO Ha 6a3e 0CHOBHOTO 00IIEro 00pa30BaHMUA.

bubmmoreunbrii  GoHA MOXKET OBITH JOMONHEH SHIOWKIONEAWSMH, CIPAaBOYHHKAMH, HAyJHOH,
HAy4YHO-TIOIYJIIPHOM U IPYrOd JIUTEPATypor II0 MaTEMaTHUKE.

B mpouecce ocBoeHust mporpaMmbl  yueOHO# mucuuiuiMHbl «Maremaruka: anredbpa M Havana
MaTEeMAaTHYECKOTO aHAIN3a; FCOMETPHUS» CTYJCHTHI TOJIKHBI TIOTYYUTh BO3MOXHOCTh JOCTYIA K 3JICKTPOHHBIM
y4eOHBIM MaTepHaiaM [0 MAaTEeMaTHUKE, UMEIOIIMMCS B CBOOOJIHOM JOCTyIe B ceTH MHTEpHET (3IEKTPOHHBIM
KHHTaM, MPpaKTUKyMaMm, TectaM, marepuaiam EI'D u ap.).




JUTEPATYPA
Juis1 ctyaeHToB

Anumos II.A. u Op. Maremartuka: anrebpa U Hayala MaTeMAaTHYECKOTO aHalu3a, reoMeTpus. AnreOpa M Hayana
MaTeMaTHIeCKoro aHanu3a (0a30Bbli 1 yriryoneHHbIH ypoBHHN).10—11 kimaccer. — M., 2016.

Amanacan JI. C., Bymysog B. ®., Kadomyeg C. b. u Op. Maremaruka: anrebpa 1 Hauaia MaTeMaTUIECKOTO aHAIIN3A.
T'eomerpus. ['eomerpus (6a30BsIit u yriryOneHHsIi ypoBHH). 10—11 xmacesr. — M., 2014.

bawmarxos M. U. Maremaruka: yueGHUK AJIs CTY/. YUpEXKACHUI cpelt. pod. obpasoBanus. — M., 2014.

bawmaros M. U. Matematuka. COOpHHK 33/1a4 IPOPUIBHON HATIPABICHHOCTH: Y4€0. I0cOOUEe ISl CTY/L. YUPEKACHUIM
cpex. npod. obpazoBanus. — M., 2014.

bawmarxos M. U. Marematuka. 3anaqnuk: y4e0. mocodue Iuist CTyI. yupexaeHuit cpen. npod. obpasoanus. — M.,
2014.

bawmaxos M.H. Marematuka. DJeKTpOHHBIA ydueO. METOJ. KOMIUIEKC U CTYA. YYpeXICHH# cped. mpod.
obpazoBanusi. — M., 2015.

bawmaros M.H. Maremaruka (6a30Bb1it ypoBers). 10 kinacec. — M., 2014.

bawmarxos M.H. Maremaruka (6a30Bb1it ypoBers). 11 kinacc. — M., 2014.

bawimarxos M. U. AnreGpa u Hauana aHanusa, reomerpust. 10 kmacc. — M., 2016.

bawmarxos M. U. Maremaruka (6a30Bs1it ypoBens). 10 kinacc. CoopHUK 3a1a4: yue6. mocooue. — M., 2008.

bawmarxoe M. 1. Maremaruka (6a30Bblit ypoBens). 11 kinacc. CoopHHK 3a1a4: yue6. mocobue. — M., 2012.

Iyces B.A., [Tpueopves C.I., Heoneuna C.B. Maremarnka s mpodeccHii W CHENHATBHOCTEH
COIMAIBHO-I)KOHOMHYECKOT0 NPOGIIISL: YIEOHUK IUIs CTY . YUpeKaAeHuit cpen. npod. oopazoBanus. — M., 2014.

Konseun IO. M., Tkauesa M. B, @edeposa H. E. u Op. Maremaruka: anre6pa 1 Hayaua MATEMaTHIECKOTO aHAN3A.
Anrebpa U Hayama MaTeMaTHYECKOTO aHanmu3a (0a30BbId U yriayOneHHbIi ypoBHH). 10 kiaMm / oz pen. A.b. XKmxyeHko. —
M., 2014.

Konseun FO. M., Trauesa M. B., @edeposa H. E. u Op. Maremaruka: anreGpa 1 Hadajla MaTEMAaTHIECKOTO aHAIN3A.
AnreOpa ¥ Havaa MaTeMaTHIECKOro aHann3a (6a30BbIi U yriTyOsIeHHbIH ypoBHN). 11 knace / mox pea. A.b. XKmxuenko. —
M., 2014.

st npenogasaresiei

®DenepanbHblil 3ak0H 0T 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanmmy.

[Ipuka3 MunucrepctBa oOpazoBanuss U Hayku P® or 17.05.2012 Ne 413 «OO6 yrtBepxaeHnu (eaepaabHOTO
TOCyIapCTBEHHOT0 00pa30BaTeIbHOTO CTAaHAAPTA CPETHETO (TIOJTHOT0) 00IIEro 00pa30BaHUsM).

[Ipuka3 MunucrepctBa obpa3oBanus M Hayku P® ot 29.12.2014 Ne 1645 «O BHecennu m3MmeneHuid B Ilpukas
MunnctepctBa obpa3oBanus U Hayku Poccuiickoit @epeparim ot 17.05.2012 Ne 413 «“O06 yTBepkaeHnu (eaepaabHOTO
TOCyIapCTBEHHOT0 00pa30BaTeIbHOTO CTAHAAPTA CPeNHETo (TI0JTHOT0) 00IIero 00pa3oBaHus ».

[Mucemo JlemapTaMeHTa rocynapCTBEHHOH MOJHUTHKH B cepe MOAroToBKH padoumx kaapos u IO Munucrepcta
obOpazoBanus U Hayku P® ot 17.03.2015 Ne 06-259 «PexoMeHpmamuu Mo OpraHM3alMH IOMYYECHHUS CPEAHEr0 OOILIETo
o0Opa3zoBaHusl B TIpenesiaX OCBOEHHsS 0Opa30BaTElbHBIX MPOTPaMM CpPEIHEro MpodeccCHOHaIbHOro 00pa3oBaHUS Ha 0aze
OCHOBHOTO 0011eT0 00pa3oBaHus ¢ y4eToM TpeOoBaHM (eepaTbHBIX TOCYJapCTBEHHBIX 00pa30BaTebHBIX CTAHIAPTOB U
MOJTy9aeMOi MPOpECCHH WITH CIIEIHATBHOCTH CPEAHETO MPOPECCHOHATBHOTO 00pa30BaHM».

bawmarxos M. U. Maremaruka: KH. IS TIpeNoiaBarelist: MeToI. ocodue. — M., 2013

bawmarxoe M., [{vicanos I11. 1. Meronuueckoe nocobue mis moarotosku k ET'D. — M., 2011.
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