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[TOSICHUTEJLHAS 3ATIUCKA

IIporpamma obmieobpazoBarenbHON yd4eOHOH nucHUIUIHA «MaTeMaTHKa» MpeJHa3HaYeHa JUIsl U3y4eHUS MAaTeMaTHKU B
npodeccHoHaNnbHBIX 00pa3oBarenbHbIX opranm3anmsax CIIO, peanmmsyromux o0pa3oBaTeNbHYIO NPOTPAMMY CpPEIHETO
o01ero oOpa3oBaHus B MpeJeaXx OCBOCHUS OCHOBHOW NpodeccnoHanbHON oOpa3oBarensHoi mporpammer CITO (OITOIT
CIIO) na 06aze ocHOBHOro oOmero oOpa3oBaHMS TIPH MOATOTOBKE KBATM(HIMPOBAHHBIX Pa0OUYMX, CIyXKAUX H
CIELUAIIICTOB CPEIHEro 3BEHA.

IIporpamma paspaborana Ha ocHoBe TpeboBanuii DOI'OC cpemnero oO0mero o0pa3oBaHHs, MPEABABIIEMBIX K
CTPYKTYpE, COICp)KaHHUIO W pe3yibTaTaM OCBOCHUS y4eOHOH MuCIMIUIMHEL «MaTemaThuka», B COOTBETCTBHH C
PexoMeHmanusmMu Mo opraHM3alMy MONTy4YeHHs CPeJHEro obIero oOpa3oBaHus B MpeeNiaXx OCBOCHHs 00pa30BaTEIbHBIX
MPOTPaMM CPEIHEro MpoecCHOHATBFHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOLIETr0 00pa3oBaHUS C YUETOM TpeOOBaHUI
(enepanbHBIX TOCYJapCTBEHHBIX 00Pa30BaTENbHBIX CTAHIAPTOB U MOydaeMOi MPO(ECCHH MM CIIEIHAIBHOCTH CPEIHETO
npodeccHoHaTbHOT0 00pa3oBaHus (MUChMO JlemapTaMeHTa rocyIapCTBEHHOHM IONUTHKH B cdepe MOATOTOBKH pabodnx
kaapoB u 1110 Muno6puayku Poccuu ot 17.03.2015 Ne 06-259).

Coneprkanue nporpaMmsl «MaTeMaTruKa HallpaBIeHO Ha JOCTIDKCHUE CIESAYIONIHNX HeIeH:

* obecredueHne cHOPMHPOBAHHOCTH TPEICTABICHUH O COLMAIBHBIX, KyIBTYpPHBIX M HCTOPHUYECKHX (HaKTOpax
CTaHOBIICHUSI MATEMATHKH;

* obecrnedeHne chOPMUPOBAHHOCTHU JIOTUYECKOTO, ATTOPUTMHUYECKOTO M MATEMaTHIECKOTO MBIIIICHS;

* obecrnedeHne chOpPMUPOBAHHOCTU YMEHHH NIPUMEHSTH ITOTyUCHHBIE 3HAHUS P PEHICHUH PA3IUIHBIX 3a/1a4;

* obecreueHrne c(HOPMUPOBAHHOCTH MPEJICTABICHUH O MaTeMAaTHKE KaK YacTH OOIIeYeTOBEYeCKOH KyIbTYPHI,
YHUBEPCAIBHOM SI3bIKE HAYKH, TIO3BOJISIOIIEM OMHCHIBATH X U3Yy4YaTh peanbHbIE IPOIIECCH U SBICHHUS.

B mporpamMMy BKIIIOYEHO COJEpKaHHE, HANPABICHHOE Ha ()OPMUPOBAHHE y CTYACHTOB KOMIICTCHIHH, HEOOXOJUMBIX
st kagectBeHHOro ocBoeHus: OITOIT CITIO Ha 6a3e oCHOBHOTO 00mIero oOpa3oBaHUs C IMOJYYCHUEM CPEIHEro OOLIero
00pa3oBaHusl; INPOrpaMMbl MOATOTOBKH KBATU(DUIMPOBAHHBIX pabOUYMX, CIHYXKALMX; MPOrPaMMbl HMOATOTOBKH
cnenuanictos cpeanero 3seHa ([IICC3).



OBIIAS XAPAKTEPUCTHUKA YYEBHOM JIMCLUTIIIMHBI «MATEMATHKA»

Maremaruka siBisiercs (DyHAaMEHTaIbHOH 0011e00pa30BaTebHON AMCUUIUIMHON CO CIIOKUBIIHMCS YCTOWYHBBIM
cofiep>KaHHEM M OOIIUMH TPEOOBAHUSAMHU K TIOATOTOBKE O0YYAIOLTUXCS.

B mpodeccronansHbIX 00pa3oBaTeNbHBIX OPraHU3ALUAX, PEATH3YIOUIMX 00pa30BaTENbHYIO MPOrPaMMy CPEIHETO
obmero oOpa3oBanust B mpexpenax ocBoeHus OIIOII CIIO nHa 6a3e OCHOBHOTO 00mIero oOpa3oBaHHA, H3y4YCHHE
MaTEeMaTHK{ HUMEET CBOM OCOOCHHOCTH B 3aBUCHMOCTH OT NPOGHIIs MPoheCCHOHAILHOTO 00pa30BaHUs.

IIpn ocBoennn cnenuansHOcTelt CIIO  ecrecTBeHHO-HAy4HOro HpOoGMIS NPOodecCHOHATBLHOrO 00pa3oBaHus,
MaTeMaTHKa n3ydaercst Ha 6a3oBoM ypoBHe PI'OC cpenHero odmmero oopa3oBaHus.

OT0 BBIpaXKaeTcsi B COAEPXKAHMH OOy4YeHMs, KOJIMYECTBE YacOB, BBIACISAEMBIX Ha HM3y4YEHHE OT/EIBHBIX TeM
IpOTpaMMBbl, TITyOHHE MX OCBOEHMS CTyAEHTaMH, 00beMe M XapaKTepe NPaKTHYECKUX 3aHATHH, BHAAX BHEAYyIUTOPHOH
CaMOCTOSITEILHOM pabOTHI CTYACHTOB.

OO0mue neny U3ydeHusl MaTeMaTHKU TPAJAUIMOHHO PEATH3YIOTCS B UETHIPEX HaIlPaBIICHAAX:

1)  obuee npeacTasnenue 06 UAESX M METOAX MATEMATUKH;

2)  MHTENIEKTyalbHOE Pa3BHTHE;

3)  oBnaneHue HEOOXOAMMBIMY KOHKPETHBIMH 3HAHUAMU H yMEHHUAMHY;

4)  BocmuTaTenbHOE BO3JEHCTBHE.

[podpunuzanus neneir MaTeMaTHYECKOro 00pa30BaHMs OTPaXKaeTCsl Ha BEIOOpE MPHOPHUTETOB B OPTaHU3ALNH YaeOHOU
JEATeNIbHOCTH oOywaromuxcs. s TEXHHYECKOTO, COLHAIbHO-3KOHOMHUYECKOro Tpoduiell mpodeccHoHaTbHOTO
00pa3oBaHust BBIOOD IieNel CMeIaeTcs B IparMaTH4ecKOM HallpaBJIeHUH, IPELyCMaTPUBAIOIIEM YCHIICHHE U PacCIIMpPEHHIE
NPUKJIAJHOTO XapakTepa HW3y4eHHs MaTeMaTHKH, HPEHMYIIECTBEHHON OpHEHTAI[Md Ha QJITOPUTMHYECKHH CTHIIb
MO3HABATENBHONH JeATeIbHOCTH. JIJII TyMaHHUTapHOIO M E€CTECTBEHHO-HAy4dHOro mnpoduieidl mpodeccunoHaNnbHOro
obpa3zoBaHust 0Oojee XapaKTEPHBIM SIBIACTCS YCHJICHHE OOIICKYJIbTYPHOH COCTaBILIOIIEH YueOHON IUCLUILIMHBI C
OpHEHTalMel Ha BU3yaJIbHO-00pa3HBbIil ¥ JIOTMYECKUH CTHIN y4eOHOH paGoTBL.

W3ydyenne MaTeMaTHKH Kak NMpoQHiIbHOI 00IeoOpa3oBaTenbHOl yd4eOHOH AUCIUITIMHEI, YIUTHIBAOMIeH crenuduky
ocBamBaeMbIX cTyaeHTamu npodeccuii CI1O mwmm cnenuansHOcTH CI1O, 06ecnieunBaercs:

. BBIOOPOM Pa3JIMYHBIX MOJXOJI0B K BBEICHUIO OCHOBHBIX TIOHSATHIA;

*  (opMHpOBaHUEM CHCTEMBI yUeOHBIX 3aaHui, oOecrieunBaronnx 3G HEKTHBHOE OCYIIECCTBICHUE BEIOPaHHBIX
IIENICBBIX YCTAHOBOK;

¢ o0OrameHueM CIIeKTpa CTHIeH ydeOHOH NEeSTeNbHOCTH 3a CUET COIVIACOBAHHS C BEAYIIMMH AESTEIbHOCTHBIMU
XapaKTePUCTHUKAMHU BHIOPAHHOU Tpodeccru / CriennanbHOCTH.

IpodunpHas cocTaBisOmast OTpaKaeTcs B TPEOOBAHUAX K MOJATOTOBKE 00YYAIONIMXCS B 4aCTH:

*  o0mieii cucTeMbl 3HAHUIA: COJIepIKATENIbHBIE TPUMEPBI UCIIONB30BAHMS MATEMAaTHUSCKUAX UICH H METOJIOB B
npo(heCCHOHANBHOM AeSTENbHOCTH;

d YMEHHIl: pa3inine B ypoBHE TPeOOBaHMUI K CIOKHOCTH MPUMEHSIEMBIX aJrOPUTMOB;

*  [OPaAKTUYECKOTO HCIONBb30BAHUS MPHOOPETEHHBIX 3HAHWN M YMEHHH: WHIMBUAYaIbHOTO Y4eOHOro OIbITa B
MOCTPOCHUH MaTeMAaTHYECKUX MO/IeJIeH, BBIOIHEHHH HCCIIEI0BATEIECKIX MPOEKTOB.

TakuM 00pa3oM, peanus3alus CoJIep)KaHWS y4eOHOW IHMCUUIUIMHBI OPHMEHTHPYET Ha IIPUOPUTETHYIO pPOJib
MPOIIECCYANbHBIX XapaKTePUCTHK y4eOHOW paboThl, 3aBUCAIUX OT Npodmis NpodhecCHOHANEHOTO 00pa30BaHMS,
HOJIy4eHHs OMbITa HCIOJB30BAHHMS MATEMATHKH B COJEPXKATENBHBIX M NPO(GECCHOHAIBHO 3HAYUMBIX CHUTYAIMAX IO
CpaBHEHHIO ¢ (HOPMaIEHO-YPOBHEBBIMU PE3YJIbTATHBHBIMU XapaKTEPUCTHKAMH 00y4YEHHSL.

CoznepxaHue y4eOHOM AMCLMIUIMHBI pa3pabOTaHO B COOTBETCTBHM C OCHOBHBIMH COJEPIKAaTEIbHBIMH JIHHHSMU
00y4eHHUs] MaTeMaTHKe:

*  anreOpawyeckasl JMHHS, BKIIOYAOIIAs CHCTEMATH3AlMIO CBEICHHI O YHMCIIax; M3yueHHEe HOBBIX M 000OLIeHHE
paHee U3yYEHHBIX Olepanuii (BO3BeleHHE B CTENEHb, N3BJICUCHNE KOPHS, JIorapuMUpOBaHHE, CHHYC, KOCHHYC,
TaHT'€HC, KOTAHI'€HC W OOpaTHble K HUM); M3YUCHHE HOBBIX BHIOB UYHCJIOBBIX BBIPOKCHHH M (OPMYI; coBep-
ICHCTBOBAHUE TMPAKTUYECKUX HAaBBIKOB H BBIYMCIIUTEILHOM KYJbTYpbl, paclIMpEHUE U COBEPIICHCTBOBAHUC
anreOpanyeckoro ammapara, C(pOPMHPOBAHHOTO B OCHOBHOW INKOJIE, M €ro MNPHUMEHEHHE K pEIICHUIO
MaT€MaTHYCCKUX U NMPUKIAAHBIX 3a1a4;

*  TeopeTHKO-(QYHKIMOHAIbHAS JIMHUSA, BKIIIOYAIONIAs CHCTEMATHU3ALUI0 M PACIIMPEHHE CBEACHHH O (QYHKUMSIX,
COBEpIICHCTBOBAHHE TPa)UueCKUX YMEHHMiT; 3HAKOMCTBO C OCHOBHBIMH HJCSIMH W METOJaMH MaTeMaTHYECKOTO
aHamu3a B o0beMe, MO3BOJSIIONIEM HCCIENOBAaTh dJEMEHTapHble (YHKIMM M pemiaTb MpocTeiiime
reoMeTpuyeckue, Gusndeckue u Apyrue NpUKIAIHbIC 3a/1a4uH;

* JMHHS ypaBHEHWH M HEPABEHCTB, OCHOBaHHAs Ha MOCTPOCHHH M HCCIEIOBAaHUH MATEMAaTHYECKUX MOJENeH,
HEepeceKaroIascs ¢ anredpandyeckoil M TEOPeTHKO-(QYHKIMOHATFHOW JIMHUAMHM W BKIIOYAIOIAs Pa3BHTHE H
COBEpIICHCTBOBAaHNE TEXHUKHU alre0panyeckux npeoOpa3oBaHuil I peLIeHUs] ypaBHEHUH, HEpaBEeHCTB U CUCTEM;
(dhopMHpOBaHHE CHOCOOHOCTH CTPOWTH W HCCIEAOBATH NMPOCTEHIINME MaTeMaTHYeCKHEe MOJECNU ITPH PELICHHH
MPUKJIIAJIHBIX 3a/1a4, 3a/1a4 U3 CMEXHBIX U CHEUHUAIBHBIX JUCLUUIIINH;

o reOMETPUYCCKasd JIMHUA, BKIIIOYaromas HarjisiAHbIC MPEACTAaBICHUA O MPOCTPAHCTBCHHBIX (I)I/ll"yan U N3Yy4YC€HUE UX
CBOICTB, (POPMHUPOBAHUE U Pa3BUTHE MPOCTPAHCTBEHHOTO BOOOPaXKCHHS, Pa3BUTHE CIIOCOOOB I€OMETPHYECKHX
U3MEPEHUH, KOOPAMHATHOTO U BEKTOPHOTO METOJIOB JUISl PEILICHHSI MATEMAaTHYECKUX U MIPUKIIAIHBIX 33/1ay;



®  CTOXAaCTHYecKas JIMHHSA, OCHOBaHHAs HA Pa3BUTUM KOMOMHATOPHBIX yMEHHUH, NMPEACTaBIEHHH O BEPOSTHOCTHO-
CTaTHCTUYECKHUX 3aKOHOMEPHOCTSAX OKPY>KaIOLIEro MUpa.

Pazgensl (TeMbl), BKIIOYCHHBIE B COZIEp)KaHME yJYeOHOH MWCHUIUIMHBI, SBISIIOTCS OONIMMH JUIL BCeX Ipoduiei
npodecCHOHANFHOTO0 00pa30BaHuMsI U MPH BceX 00beMaX yueOHOro BPEeMEHH HE3aBUCHMO OT TOTO, SIBISICTCS JIH yueOHast
nmucuuriHa «Martematukay 6a30Boi Wi IpOQHUIbHOM.

B npHMepHBIX TEMaTHYECKHX IUIaHAX NPOTrpaMMbl y4eOHBIH Marepuai NpeacTaBieH B (OpMe Yeperyromerocs
pa3BepTHIBAHUSA OCHOBHBIX COJEp)KATENbHBIX JHHUHM (airedpandeckoil, TeOopeTUKO-(QYHKIMOHAIBHOW, YpaBHEHUU U
HEPaBEHCTB, TEOMETPHUYECKON, CTOXaCTUUECKOIT), UTO MO3BOJISIET TMOKO MCIIOIb30BAaTh UX PACIHOJIOKEHHE U B3aNMOCBS3b,
COCTaBIIAITh PabOUMil KaleHIAPHBIN IUIaH, MO-Pa3HOMY Yepeays ydueOHble TeMbl (TJaBbl y4eOHHKA), YUUTHIBasT IPOGIIb
npodeccHoHaNbHOTO 00pa3oBaHus, crenuduky ocBamBaeMmoi mpodeccun CIIO wmm cnemmansnoctu CIIO, rmy6uny
M3yYeHHs] MaTepuaja, ypOBEeHb IIOATOTOBKH CTYAEHTOB IO IIPEAMETY.

[IpemmaraeMele B IPUMEPHBIX TEMaTHUECKUX IUIaHAaX pa3Hble 00BEMBI Y4eOHOTO BpeMEHH Ha M3ydeHHE OTHOU M TOH
JK€ TEMBI PEKOMEHJYyeTCsl HCIONB30BaTh AJIS BBINONHEHUS Pa3IMYHBIX yYeOHBIX 3amaHuWil. TeM caMbIM pa3iuuus B
TpeOOBaHMUAX K pe3yibTaTaM OOYUYEHHs IPOSBITCS B YPOBHE HABBHIKOB IO PEHICHHIO 33734 M OMNBITE CaMOCTOSTEIbHOM
paboTEL.

Wzyuenne obmeodpa3zoBaTenbHON yueOHOM TUCIUITIMHEL «MaTeMaTHKay 3aBepIlacTCs MOABEACHUEM UTOTOB B hopme
9K3aMEHa B paMKaxX MPOMEXYTOUHOW aTTECTAIllH CTYAECHTOB B mpouecce ocBoeHus ocHoBHO# OIIOII CIIO ¢ momyyennem
cpennero obuiero oopazosanus (IIIIKPC, IIIICC3).

B pazzgene nporpammer «Coaepskanue ydeOHOH AUCHUILIMHBD) KypCHBOM BBIJIETIECH MaTepHall, KOTOPBII IIPU H3ydSHUH
MaTeMaTHKH Kak 0a30BOH, Tak ¥ MPOQILHONH y4eOHOI IUCUUILIHHBI, KOHTPOJIIO HE OICKHT.

MECTO YYEBHOM JIMCLIUIIJIMHBI B YYUEBHOM IIJTAHE

VYuebHas aucnuiuiiHa «MaTeMaTHKa:» SBISETCS YUeOHBIM MpPEeAMETOM 00s3aTelNbHON IMpeAMEeTHON obmactu «Mate-
Matuka 1 uHpopmatukay GI'OC cpennero obmero o6pa3oBaHusI.

B mpodeccroHansHbIX 00pa3oBaTeIbHBIX OPraHU3alUsIX, PEATU3YIOINX 00pa30BaTEIbHYI0 IPOrpaMMy CPEIHETO
ob1ero o6pazosanus B npeaenax ocsoenust OITOIT CITO Ha 6a3e ocHOBHOTO 001ero 00pa3oBaHus, yueOHas TUCIUIUINHA
«MareMatnka» u3ydaercst B obmeoOpazoBatensHoM nukie ydeoHoro mirana OITOIT CITO Ha Ga3e OCHOBHOTO OOMLIETro
00pa3oBaHus C MOJIyUCHHEM cpeHero obmero obpaszosanus ( [IIICC3).

B yueOnbix mianax, [IIICC3 yyeOHas aucnuminHa «MaTeMaTHKa» BXOJUT B COCTaB OOIUX 00Ie00pa3oBaTeIbHBIX
Y4eOHBIX TUCHUIUTNH, GOpMHUPYEMBIX U3 00s3aTeNbHBIX MpenMeTHIX obmacteit ®PI'OC cpemnero obmiero oOpa3oBaHHS,
st ipodeccuii CITO wmu cnenmansHocTel CITO cooTBeTcTBYMOMIETO Ppoduis mpodecCHOHaTBHOTO 00pa3oBaHUsL.

PE3YJIbTATBI OCBOEHUSI YYEBHOM JUCHHUIIIAHBI

OcBoeHne coiepKaHus yIeOHOH TUCIUILTHHEL «MateMaTnkay o0eclieunBaeT JOCTH)KEHUE CTYACHTAMH CIEIYIOMINX
pe3yIbmamos:

o JUYHOCTNHBIX!

- chOpMHPOBAHHOCTh MPEJCTABJICHHA O MaTeMaTHKEe KaK YHUBEPCATbHOM SI3bIKC HAYKH, CpPEICTBE
MOJICTTMPOBAHMUS SIBJICHUI U MPOIECCOB, HIESIX H METOJIaX MATEMATHKH;

- T[OHMMAaHHWE 3HAYMMOCTH MaTEeMAaTHKH Ul HAYIHO-TEXHHYIECKOTO Mporpecca, CPOPMUPOBAHHOCTh OTHOIICHHUS
K MaTeMaTHKe KaK K YacTH OOIIEYeNIOBEYECKOH KyJIbTYphl Uepe3 3HAKOMCTBO C HCTOPHEH pa3BUTHSA
MAaTeMaTHKH, YBOIIONHMEH MaTeMaTHIECKUX HJICH;

- pa3BUTHE JIOTHYECKOTO MBIIIICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHHS, alrOPUTMUYECKOW KYIbTYPHI,
KPUTUYHOCTH MBIIUICHUS Ha YPOBHE, HEOOXOAMMOM JUIs Oyaymied mpodecCHOHAIbHOW AESTeTbHOCTH, IS
TPOIOKEHHST 00pa30BaHusI U caMOOOPa30BaHHUS;

- OBJIQACHUEC MATEMAaTHYCCKUMU 3HAHUSIMU U yMeHI/lﬂMI/I, H606XO)II/IMI)IMI/I B HOBCG}]HGBHOﬁ JKU3HHU, I
OCBOCHHUSI CMECKHBIX eCTeCTBeHHO—HayLleIX JUCHUIUIMH W JUCLHUIIINH npod)eccnoaanbﬂoro UKIIa, OJIs1
HOJTy4eHHs1 00pa30BaHHs B 00ACTsIX, He TPEOYIONMX yriIyOJIeHHO MaTeMaTH4eCKOil MOATOTOBKH;

- TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCIIE CaMOOOPa30BaHMIO, Ha MPOTHKEHUH BCCH JKH3HHU;
CO3HATENIbHOE OTHOLICHHE K HEMpephbIBHOMY O0Pa30BaHHMIO KAaK YCIOBHIO YCIICIIHOW NMPO(EeCcCHOHATBHOU M
0OIIECTBEHHOM JeSITETLHOCTH;

- TOTOBHOCTH H CIIOCOOHOCTH K CAMOCTOSITEIEHON TBOPYECKOW U OTBETCTBEHHOH JESITENEHOCTH;

- TOTOBHOCTh K KOJUIGKTUBHOH paboTe, COTPYIHHYECTBY CO CBEPCTHHKAMH B 00pa30BaTENbHON, OOIMIECTBEHHO
MOJIC3HOM, Y4eOHO-HUCCIIeIOBATEIECKON, TPOSKTHOM U IPYTUX BHIAX JACATCIHHOCTH;

- OTHOWICHHWE K MPOPECCHOHATBHON IEeSTENbHOCTH KaK BO3MOXXKHOCTH Yy4acTHs B PEHICHHH JHYHBIX,
00IIeCTBEHHBIX, TOCYJAPCTBEHHBIX, OOMCHAIIMOHAIBHBIX MTPOOIeM;

° Memanpedmemnblx:
- YMEHHUE CaMOCTOATCIIBHO OHOpEACiIATL LHCIU ACATCIIBHOCTH W COCTAaBJIATH IUIaHBL  ACATCIBHOCTU,
CaMOCTOATEIbHO OCYIICCTBIIATE, KOHTPOJIMPOBATb M KOPPEKTUPOBATH ACATCIBHOCTH; HCIIOJIb30BaThL BCE



BO3MOXKHBIE PECYPCHI I TOCTHKEHHUS TOCTABJICHHBIX LIENel U pealn3alny IIaHOB AEATeIbHOCTH; BEIOUpATh
YCTICIIHBIE CTPATETUH B PA3IMYHBIX CUTYALHAX;

yMEHHE NMPOAYKTHBHO OOLIATHCS M B3aMMOJICHCTBOBATh B MPOLIECCE COBMECTHON AEATENBHOCTH, YUUTHIBATH
TIO3HIIUH JPYTHX YYACTHUKOB JEATEIBHOCTH, 3)(EKTHBHO pa3peiaTh KOH(IUKTHL,

BJIaJICHUC HaBBIKAMH MTO3HABATEIBHOM, yU4eOHO-MCCIEIOBATEIBCKON M MPOCKTHOM NESTEIBHOCTH, HaBBIKAMU
paspenieHuss MpoOeM; CIIOCOOHOCTP M TOTOBHOCTh K CAMOCTOSTCIBHOMY TIIOMCKY METOJIOB PCIICHHS
MPaKTHYECKUX 3a]a4, IPUMEHEHUIO PA3INYHBIX METOJIOB MTO3HAHMUS;

TOTOBHOCTh M CIIOCOOHOCTh K CAMOCTOSATEIFHON HMH()OPMAIMOHHO-TIO3HABATEILHOM JEITEIHHOCTH, BKIFOYAst
YMEHUE OpPHUCHTHUPOBATHCS B PA3IMYHBIX HCTOYHHKAX HWHPOPMAIMH, KPUTHYCCKH OIICHUBATH U
HHTEPIPETHPOBATh HHPOPMALHIO, TOTYYAEMYIO U3 Pa3IUYHbIX HCTOYHUKOB;

BJIaJICHUE S3bIKOBBIMH CpEACTBAMHU: YMEHHE SICHO, JIOTMYHO M TOYHO H3JIaraTh CBOIO TOYKY 3pEHHA,
HCTIOJIb30BATh aJIeKBATHBIE SI3BIKOBBIE CPEACTBA;

BJIaJIcHUE HAaBbIKAMH ITO3HABATEIBHON peQICKCHH KaK OCO3HAHMS COBEPILACMBIX ACHCTBUN M MBICTUTENBHBIX
MPOIIECCOB, UX PE3yJIbTaTOB U OCHOBAHUI, TPAHUI] CBOETO 3HAHUS U HE3HAHMS, HOBBIX TIO3HABATEJIBHBIX 33/1a4
U CPEICTB AJIS UX JOCTHKCHUS;

LIENICYCTPEMIICHHOCTh B TIOMCKaX M MPUHATHU PEIICHUH, COOOPa3HTENFHOCTh W WHTYHIHUS, Pa3BHTOCTh
MPOCTPAHCTBEHHBIX MPENICTABICHNUI; CIOCOOHOCTH BOCIIPUHIUMATH KPAacoTy U TAPMOHHUIO MUPA;

* IPEOMEeMHbIX:

c(OPMHPOBAHHOCTh NPEJCTABICHNAI O MaTeMaTHKe KaK 4acTH MHpPOBOH KyJIBTYpHl U MECTe MAaTEMaTHKH B
COBPEMEHHOW IIMBIIIM3AIMH, CII0cO0ax ONMCaHMs SIBJICHHH peaJbHOro MUpa Ha MaTeMaTHUECKOM SI3BIKE;
c(OPMHUPOBAHHOCTh TIPEICTABICHHMH O MAaTeMaTHYECKHX IOHSATHSIX KaK BaKHEHIIMX MaTeMaTHYECKHX
MOJZEINAX, MO3BOJAIOIINX ONUCHIBATh M M3y9aTh pPa3HbIE MPOLECCHl U SBICHUS, MOHMMAaHHE BO3MOXKHOCTH
AKCHOMATHYECKOTO TIOCTPOEHHSI MaTEMAaTHIECKIX TEOPHil;

BIaJCHHE METOJaMU JOKa3aTelNbCTB M aITOPUTMOB pEIICHHS, yMEHHE UX NPHMEHSTh, IPOBOAUTH
JIOKa3aTelbHbIE PACCY’KACHHS B XO/I€ PEIICHHs 3a/1a4;

BIaJ€HHE CTAHAAPTHBIMH TIPHEMAaMH pEIICHUs palMOHAIbHBIX M HPPANMOHAIBHBIX, OKA3aTEeNbHBIX,
CTENEHHBIX, TPUTOHOMETPUYECKHX YPABHEHMH M HEPaBEHCTB, HX CHCTEM; HCIOIb30BAaHUE T'OTOBBIX
KOMIIBIOTEPHBIX NIPOrpaMM, B TOM YHCIIE JUId IIOUCKA IIYTH PEIICHUs U WIIIOCTPALUK PElIeHNs ypaBHEHUN U
HEpPaBEHCTB;

c(OPMHUPOBAHHOCTh TIPEACTAaBICHUH 00 OCHOBHBIX MOHSATHSAX MaTeMaTHUECKOTO aHAIM3a U WX CBONCTBAX,
BIIQJICHUE yMEHHEM XapaKTepH30BaTh MOBeJCHHE (YHKIMI, HCIOIb30BaHHE IOTYYCHHBIX 3HAHUM s
OIMCAHUS U aHAIM3a PEAIbHBIX 3aBUCHMOCTEH;

BJIaJIcHHE OCHOBHBIMH HMOHSTHSIMH O IFIOCKHUX U MPOCTPAHCTBEHHBIX TEOMETPHYECKUX (HUIypaxX, X OCHOBHBIX
CBOIfcTBax; COPMHUPOBAHHOCTH YMEHHS PAcIO3HABATh T€OMETPUIECKHE (PUTYpHI HA UepTeXaX, MOJIEIAX U B
peansHOM MHpe; NPHUMEHEHHE H3yYeHHBIX CBOMCTB TeOMETPHUYECKHMX GHUTYp M (GOpPMYNT U PEeIICHUS
TEOMETPHUECKHX 33134 ¥ 33/1a4 C MPAKTUIECKUM COJIepKaHUEM;

c(OPMHUPOBAHHOCTh IPEACTABICHUI O TPOIECCaX M SBICHMAX, HMEIOIINX BEPOSTHOCTHBIN Xapakrep,
CTaTHCTHYECKHX 3aKOHOMEPHOCTSX B pEaTbHOM MHpE, OCHOBHBIX IIOHATHSAX OJIEMEHTapHOH TeOopHH
BEPOSATHOCTEH; YMEHHI HAXOIUTh W OLEHHWBAaTh BEPOSTHOCTH HACTYIUIEHHS COOBITHH B IPOCTEHIINX
MPaKTUYECKUX CUTYalUSAX U OCHOBHbIE XapAKTEPUCTUKU CIIyJalHBIX BEIUYMH;

BJIaJICHUE HAaBbIKaAMH HCIIOb30BaHUs TOTOBBIX KOMIIBIOTEPHBIX IPOrpaMM IpH PELISHUH 3a1ay.

B pe3yabraTre ocBOeHHsI Y4eOHOro mnpeaMera oOy4yawuuecsi NpuOOpPeTaOT
NMPaKTH4YeCKUil ONBIT:

- B JHCIOJb30BaHWHM JIOTHYECKOTO MBIIUICHHS, IPOCTPAHCTBEHHOTO BOOOPAXKEHUs], alrOPHTMUUYECKOIT
KYJILTYDPbI, KPUTUYHOCTH MBILIUICHHUS

- YMEHHUE $CHO, JOIMYHO M TOYHO H3JIaraThb CBOIO TOYKY 3PEHHMs, MCIOJb30BaTh aJEKBATHLIE SA3LIKOBBLIE
CPE/ICTBA,;

- YMEHHE HaxXOJWTh ¥ OLECHMBATh BEPOATHOCTH HACTYIUICHHS COOBITHH B INPOCTEHIINX MPAaKTHYECKHX
CUTYaLUsAX.

COJAEP/)KAHUE YYEBHOI'O IPEAMETA

EctecTBeHHO — HAY4YHBII TPOQUIBL NPOGeCcCHOHAIBLHOr0 00pa30BaHus

MaremaTnka B HayKe, TEXHHKE, SKOHOMHUKE, HH(POPMAIIMOHHBIX TEXHOJIOTUIX U NIPAKTUYECKOH nesTensHocTd. Lemn n
3a1auM U3y4eHHsI MaTeMaTHKu npu ocBoeHnu npodeccuii CIIO u cnermansHocteit CITO.



AJITEBPA

Paszeumue nonamus o uucne

]_[eJ'ILIe U palluOHAJIBHBIC YHCJIa. HeﬁCTBHTeHLHLIC qucia. Hpu@mofcenyble evruucienust. Komniexkcunole uucia.

Kopnu, cmenenu u nocapugpmor

Kopnu u crenenn. KopHy HaTypaibHOM CTENEHH U3 YHCIa U X cBoicTBa. CTENeHH ¢ paljMOHAIBHBIMU MOKA3aTelsIMY,
ux cBoiicTBa. CTeNeHN ¢ JeHCTBUTENbHBIMU NOKa3zaTeTAMu. Cgolicmea cmenenu ¢ OeticmeumenbHuIM NoKa3amesnem.

Jlorapugm. Jlorapudpm uncna. OcHOBHOE JIorapu()MUUECKOE TOXKIECTBO. JleCATHYHBIE U HATypalIbHbIC JIOTapH(pMBI.
IIpaBuna pefictBuii ¢ norapupmamu. [lepexon kK HOBOMY OCHOBAHHIO.

ITpeobpazoBanue anrebpanueckux BbIpakeHuil. IIpeobpa3oBaHue palMOHANBHBIX, HPPALMOHAIBHBIX CTENEHHBIX,
MOKa3aTeNbHBIX U JOTapH(pMIUECKUX BEIpaXKEHHUH.

Ilpakmuueckue 3anamus

Apudmernueckne AEHCTBUS HAJ YHCIAMH, HAXOXJICHHE IPHOJIDKCHHBIX 3HAUCHUI BEMMYMH M IIOTPEIIHOCTEH
BBIYHCIICHUH (a0COTIOTHOH M OTHOCHTEIBHOM), CPaBHEHHE YHCIIOBBIX BEIPAKEHHH.

Brruucnenue u cpaBHeHUE KOpHEH. BpIloaHeHNE pacueToB ¢ paJuKaIaMu.

Pemenne wuppanuoHanbHbIX ypaBHeHul. HaxoxaeHue 3Ha4YeHU cTeneHed C palUOHAIbHBIMH IOKa3aTEIIIMHU.
Cpasrenue creneneil. [IpeoOpazoBanus BEIpaKEHHH, COEPKALINX CTETIEHH. PeleHne moka3aTenbHbIX ypaBHEHHUM.

Pemenne npuKIagHbIX 3a1a4.

Haxoxxnenne 3HaueHHi noraprudma IO NPOH3BOIBHOMY OCHOBAaHHIO. Ilepexo] OoT OJHOTO OCHOBaHHS K APYTOMYy.
Beruncnenne u cpaBHeHne norapudmos. JlorapuMupoBanue U MOTEHIMPOBAHIE BHIPAXKECHHH.

[MpubnukeHHbIe BEIYUCICHUS U PEIICHNS IPUKIAAHBIX 3a4ad.

Pemenne norapu)MUIecKux ypaBHEHHUH.

OCHOBBI TPUTOHOMETPUM OCHOBHbIE IOHATHS

Pannannas mepa yria. Bpamarensaoe aBmkenne. CHHYC, KOCHHYC, TAHT€HC 1 KOTAaHTCHC YHCIIA.

OCHOBHBIE TPUTOHOMETPHUYECKHE TOXKAESCTBA

Dopmyns! npuBenerns. Popmynsl cnoxeHus. opMynsl yaBoeHUST Popmyisl HOIOBUHHO20 Yeld.

[IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPHIECKUX BBIPAKEHUH

[IpeobpazoBaHre CyMMBI TPUTOHOMETPHUYECKHMX (DYHKIWI B MPOW3BENCHHE W MPOU3BENCHUS B CyMMY. Buipasicenue
MPUSOHOMEMPUYECKUX PYHKYULL Yepe3 MAH2EHC NOTOBUHHO20 apeyMeHma.

Tpuronomerpuyeckne ypaBHeHHs] 1 HEPaBEHCTBA

[Ipocreiimue TpUroHOMETPUYECKUE ypaBHEHU. [Ipocmetiuiue mpueoHomMempuieckue Hepasencmaa.

OO6paTHbIe TpUrOHOMETpHIecKHe (GyHKIMN. APKCHHYC, apKKOCHHYC, QpKTaHTEHC.

Tpaxmuueckue 3anamus

PanuanHbIil METOJ M3MEpEHHs YTIIOB BPAILlEHUsI U CBSA3b C TPajyCHOM Mepoil.

OCHOBHBIE ~TPUTOHOMETPUYECKHE TOXAECTBA, (OPMYJbl CIOXKECHHS, YABOCHHUs, IpeoOpa3oBaHHE CYMMBbI
TPUTOHOMETPUYECKHX (YHKUMI B NpOU3BEAEHHE, NMpeoOpa3oBaHUE NPOM3BEICHHSA TPUTOHOMETPUUYECKHX (YHKIMII B
cymmyto IIpocreiinune TpuroHoMeTpuueckue ypaBHEH s U HEPABEHCTBA.

OO6paTHBIE TPUTOHOMETPHIECKHE (PYyHKINN: apKCHHYC, apKKOCHHYC, apKTAaHT'€HC.

®VYHKIINU, X CBOMCTBA U IPAGUKI

Oynkunn. O6acTh ONpeieNneHuss U MHOXKECTBO 3Ha4yeHHMil; rpaguk (yHKIMH, MOCTpoeHHe rpadukoB (GYHKIUH,
3a1aHHBIX PA3JIMYHBIMU CIIOCOOAMH.

CsoiictBa (GyHKIIMM. MOHOTOHHOCTH, YETHOCTb, HEYETHOCTb, OTPAHHYEHHOCTb, IIEPHOAUYHOCTB. IIpoMexyTku
BO3pacTaHus M yObIBaHMS, HauOolbllee M HalMEHbLIEE 3HAYEHUs, TOYKU dKcTpemyMma. I'paduueckas MHTEpHperaius.



ITpumeps! (YHKIMOHAIBHBIX 3aBUCMMOCTEH B pealbHBIX IpOLECCaX M SABICHUAX. ApH(METHYEeCKHe ONepaluu Haj
¢byaxuuamu. CrnoxHas QyHkuus (komnosuuus). [lousmue o Henpepvi6HOCIU YHKYUU.
O6patubie Gyakuu. Obracme onpedenenus u obaracme snavenutl o6pamuoti yuxyuu. I pagux obpammnoii gynrkyuu.

CTeHeHHbIe, NnoKa3aTeJbHbIC, Jlorapml)anecxne U TPUTOHOMETPUYECKHE (l)yHKIII/lI/l. OﬁpaTHbIe

TPUTrOHOMeETpHYecKHe (PYHKIUHN

OmnpenesneHus GyHKIUN, UX CBOWCTBA U TPAPUKH.

[Ipeo6pazoBanus rpadukos. [lapamnensHBI IMepeHOC, CHMMETPHS OTHOCHTEIBHO OCeH KOOpAWHAT M CHMMETPHS
OTHOCHTEIFHO Hadajla KOOPJAWHAT, CHMMETPHs OTHOCHTENBHO INpPSAMOH )y = X, PacTshKEHHE M CXKAaTHE BIONb Ocel
KOOpIMHAT.

Ilpakmuueckue 3anamus

[Mpumeps! 3aBUCHMOCTEH MEXTY IEPEMEHHBIMH B PEalbHBIX IPOIECcaX W3 CMEXKHBIX THCHMIUIMH. OmnperneneHne
¢yukuuit. [loctpoerne u urenue rpaduxoB ¢yskuumit. MccnenoBanne ¢yHkunu. CBoiicTBa THHEHHON, KBagpaTHYHOIA,
KyCOYHO-JIUHEHONW U apoOHoNuHelHo# ¢ynkimit. HempepbiBHbe 1 nepuoanveckne GyHkuuu. CBoicTBa U rpaduku
CHHYycCa, KOCHHYCa, TaHreHca W KoTaHreHca. OOpatHble QyHKUMM M uX Tpaduku. OOpaTHBIE TPUTOHOMETPUUECKHE
¢yukuun. [IpeobpasoBanus rpaduka ¢pyskuuu. apmonndeckue konebanus. [Ipukiaanbie 3a1auu.

[Noka3zarenbHble, TorapudMIIecKie, TPUTOHOMETPUIECKHE YPAaBHEHHUS U HepaABeHCmad.

HAYATA MATEMATHYECKOI' O AHA/THU3A

IMocnenoBarensHocTH. CriocoObl 3ajlaHus M CBOICTBAa YHCIIOBBIX IIOCHIENOBaTeNbHOCTEH. [lonamue o npedene
nocnedosamenvrocmu. Cyujecmeosanue npeoeia MOHOMOHHOU oOzpaHuyenHol nociedosamenvrhocmu. CyMMHpPOBaHUE
noclnegoBaTeNpHOCTeH. beCKOHeUHO yObIBaIoIas FeOMEeTpUIEcKast IIPOTPECCHS U €€ CyMMa.

[pousBognas. IloHATHE O NPOM3BOMHON (QYHKIHH, €€ TEOMETPHUYECKHA W (QHU3MYECKHH CMBICA. YpaBHEHHE
KacaTeIbHOH K rpaduky ¢yHKnuu. [Ipon3BoaHbIE CyMMBI, pa3HOCTH, IPOU3BEICHNS, YacTHbIE. [Ipon3BOIHEIE OCHOBHBIX
JJIEMEHTapHBIX QYHKIWHA. [IpiMeHeHHe TMPOU3BOAHON K WCCICAOBAaHHUIO (QYHKIOMHA M TOCTPOCHUIO TpagHKOB.
Tpoussoomnvle obpammoll pyHKyuy u KOMROIUYUU QYHKYUU.

[Ipumeps! HcHONIb30BaHUS IPOU3BOAHON Ul HAXOXKICHUS HAWIYUIero pelleHus B NPUKIAAHBIX 3ajadax. Bropas
MPOU3BOJIHAS, €¢ TeOMETPHUYECKUH U (U3NUecKnii cMBICI. HaxoxeHne ckopocTH s rmpomecca, 3a1aHHoro GopMyioi n
rpadukom.

IepBooOpa3nas u uHTerpan. IIpuMeHeHHe onpeneseHHOro MHTerpajia Julsl HaxXOXKICHHs IUIOIany KPUBOJMHEHHON
tpanenuu. ®opmyna Hetorona—1Jleiionunna. [IpuMeps! npruMeHeHns MHTErpaia B GU3HKE U T€OMETPHH.

Ipaxmuueckue 3ansmus

UncnoBas IOCIIEIOBAaTENbHOCTb, CHOCOOBI €€ 3aJaHMs, BBIYHCICHUS WICHOB IIOCIeNOBaTeNbHOCTH. [Ipenen
MOCIIeIOBATEIFHOCTH. beckoHeuHO yOBIBalOMmas reOMeTpHIEcKast IPOTPECCHSI.

[IpousBogHast: MEXaHUYECKUI U T€OMETPUUECKUI CMBICI TPOU3BOAHOM.

VYpaBHeHHe KacartenpHOW B obOmem Buue. [lpaBuma u Qopmynsl muddepeHIUpOBaHUSA, TaONUIAa TPOU3BOIHBIX
JeMeHTapHBIX  (QyHKIui. HMccrmemoBanme ¢QyHKOMHM ¢ TOMOIIBI0 Tpou3BoaHOW. HaxoxnmeHwe HamOobIero,
HaMMEHBIIETO 3HAUYCHNS U SKCTPEMAIbHBIX 3HAYCHUH ()yHKITHH.

Wnrerpan u nepBoobpasnas. Teopema Hrelotona—JleiiOnuma. [IpuMeHeHre MHTErpaiga K BBIYUCICHUIO (QU3MUECKUX
BEJIMYMH U IJIOLIALEH.

YPABHEHWA N HEPABEHCTBA

VYpaBHeHUs M cUCTeMBbl ypaBHEHUH. PaluoHanbpHble, MppalMOHAJbHBIC, MOKA3aTEIbHBIE U TPUTOHOMETPUYECKUE
YPaBHEHUS U CUCTEMBL.

PaBHOCUIIBHOCTB ypaBHEHHI, HEPABEHCTB, CUCTEM.

OCHOBHBIE TIPHEMBI WX pemIeHUs (pa3loKeHHe Ha MHOXHTEIH, BBEACHHE HOBBIX HEW3BECTHBIX, IOJCTAHOBKA,
rpadUUecKuii METON).

HepaBeHcTBa. PannoHanpHble, HppallOHANbHBIE, TOKAa3aTENbHbIE U mpueoHoMempuyeckiue HepaBeHCTBa. OCHOBHBIC
IPUEMBI UX PEIIEHHS.

Hcnonp3oBaHre CBOMCTB M rpadukoB (yHKIMH NpH peLICHHH ypaBHEHHH W HepaBeHCTB. MeToJ HMHTEpBalOB.
N300paxeHre Ha KOOPAUHATHON INIOCKOCTH MHOJKECTBA PEIIEHUN ypaBHEHHH U HEPABEHCTB C ABYMS IEPEMEHHBIMU U UX
CHCTEM.

IIpuxnaounwie 3adayu

[MpnMmeHeHne MaTeMaTHYECKUX METOJOB IS PEUISHHs COAEPXKATeNbHBIX 3a/1ad M3 pa3sIMYHbIX 00JacTeil Hayku |
MPaKTUKH.

Wutepnperanus pe3yiabTarta, y4eT peabHbIX OlpaHUYCHUI.

Ipaxmuueckue 3ansamus

Kopnu ypaBrenuii. PaBHocuinbsHOCTE ypaBHeHuH. [IpeoOpa3zoBanne ypaBHEHHIH.

OcHOBHBIC IPUEMBI PELLICHUS YpaBHEHUH. Pemienye cucteM ypaBHEHHH.



Hcnosnb30oBanue CBOWCTB U rpaduKoB GyHKIMI IS peLICHHs yPaBHEHHH 1 HEPABEHCTB.

KOMBUHATOPUKA, CTATUCTUKA M TEOPUS BEPOSITHOCTEM DreMeHTh KOMOHHATOPUKH

OCHOBHBIC MOHATHS KOMOWHATOPUKH. 3aJayll Ha MOACYET YUCIIAa Pa3MEIICHUH, IePEeCTaHOBOK, coueTaHui. Perenue
3anmad Ha nepebop BapuantoB. Popmyna 6uHoma HeroToHa. CBoiicTBa OMHOMHHAIBHBIX K03(duimenToB. TpeyroabHuK
ITackams.

OeMeHTHI TEOpUH BEpOATHOCTEH

CoObITHE, BEPOSITHOCTH COOBITHS, CIOKEHHE M YMHOXXCHUC BEPOATHOCTEH. [lonsmue o He3zagucumocmu coOwbimull.
Jluckpemuas cayuaiinas eenuuuna, 3aKOH ee pacnpedenenusi. Hucnoevle xapaxmepucmuxku OUCKDEMHOU CIYYAUHOU
senuuunsl. [lonsimue o 3axone 6oLLUUX YUCeL.

DJeMEHTBI MAaTEMAaTHYECKON CTATUCTHKH

IpencraBnenne naHHBIX (TaOJHMLBL, OUArpaMMbl, TpadUKH), ceHepanbHds COBOKYHHOCHb, 6blOOPKA, CpedHee
apugpmemuueckoe, meouana. [lonamue o 3a0a4ax MamemamuyecKol CmamucmuKuy.

Pewenue npakmuueckux 3a0au c npumeneHnuem 6epoSAMHOCMHbIX Meno00s.

Tpakmuueckue 3anamus

Hcropuss pa3BuTusi KOMOHMHATOPHKH, TEOPHH BEPOSTHOCTEH M CTAaTHCTHKH M WX POJIb B PA3NHYHBIX Ccdepax
YeNoBEUeCKOW JKH3HeHesTenbHOCTH. [IpaBuna komOuHaTtopuku. PemmeHme KOMOWHATOpHBIX 3amad. PasmemeHws,
coueTaHMs U nepecTaHoBKU. bunoM HetoToHa u Tpeyronbuuk Ilackand. ITpuknaansle 3amaun.

Kinaccuueckoe omnpenenenne BEpOSITHOCTH, CBOMCTBA BEPOSITHOCTEM, TeOpeMa O CyMMe BeposiTHOCTEH. Brruncnenue
BeposaTHocTel. [Ipuknannsie 3anaun. [IpencraBnenue yucioBeIxX faHHbIX. [IpukiagHbie 3a1a4u.

I'EOMETPHUA

Hpmbze u njiockocmu 6 npocmpancmee

B3aumnoe pacrioyioskeHue AByX NpsSMBIX B mnpoctpaHcTBe. [lapamiensHocTh npsiMoit v mtockocTH. IlapanienbHocTh
riockocted. [lepneHauKyIsIpHOCTh NPSIMON U IUIOCKOCTH. llepneHauKynsp M HakJIOHHAs. YTOJ MEXAy MpsIMOH H
IJIOCKOCTBI0. JIBYrpaHHbIi yroj. Yron Mexy IIocKoCTIMHU. [lepreHanKyIsspHOCTh ABYX MIIOCKOCTEH.

I'eomeTpuueckue mpeoOpa3oBaHus MPOCTPAHCTRA: APAILICIBHBIN MEPEHOC, CHMMETPHUSI OTHOCHTENBHO TNIOCKOCTH.

IMapamiensHoe poekTupoBanue. [11owads opmoconanvHoil npoexkyuu. 300paxeHue IpoCTPaHCTBEHHBIX QUTYP.

MHororpaHHUKH

Bepmmnsl, pebpa, TpaHl MHOTOTpaHHUKA. Pasgepmka. Muoeocpannvie yensi. Buinykivie muozoepannuxu. Teopema
Dilnepa.

[pusma. [psmas u Haxrounas npusma. [IpaBuisHas npusma. [apamnenenumen. Kyo6.

IMupamupna. [paBunpHas nupamua. Y cedenHas nupamua. Tetpasap.

CumMeTpuu B Ky0Oe, B Tapajuleenunesie, B IpH3Me U MIpaMuse.

CeueHus Ky0a, IPU3MBI U TUPAMHUJIBL.

[pencraBnenne o MpaBUIIFHBIX MHOTOTPAHHHUKAX (TETpadpe, Kyoe, OKTadIpe, TOAEKadApe U HKOCAdIPE).

Tema n TIOBEPXHOCTH BpallICHUSA

Hynmuanp u xoHyc. YcedeHHsI koHyc. OcHOBaHUE, BBICOTA, OOKOBas IIOBEPXHOCTH, 00pa3yomasi, pa3BepTka. OceBble
CCUCHHUSI U CEUCHUSI, TapalIeNIbHbIC OCHOBAHHIO.
lap u chepa, ux cevenus. KacarenpHast IIIOCKOCTH K cdepe.

W3mepeHus B reoMeTpruu

O0bem u ero n3mepenue. MurerpansHas Gopmyna oobema.

®Dopmynsl 00beMa Ky0a, MPSIMOYTOJIBHOTO MapauleNienuneaa, Ipu3Mel, uinHapa. @opMyssl odbeMa THpaMHUIbI U
KoHyca. PopMyIbI IIOIIAIH HOBEPXHOCTEH HUIMHIpPa 1 KoHyca. PopMyIsl 00beMa Iapa 1 ionaa cepsr.

[Togo6wue Ten. OTHOICHUS MIIOIIAASH MOBEPXHOCTEH 1 00BEMOB TO0OHBIX TEIT.
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KOOp,I[I/IHaTLI 1 BCKTOPLI

[IpsimoyronbHast (IekapToBa) CHCTEMa KOOPAHHAT B IpocTpaHcTBe. DopMyna pacCcTOSHHSA MEXIy ABYMs TOUKaMHU.
YpaBHeHus cepsl, n10cKOCHU U NPAMOU.

Bekropsl. Monynb BekTopa. PaBeHCTBO BekTOpOB. Cll0’ke€HHE BEKTOPOB. Y MHOXKEHUE BEKTOpa Ha uucio. PasnoxkeHue
BEKTOpa IO HAaNpaBlICHUAM. YToJ Mexay IByMs BekTopamu. [Ipoekmnus BexkTopa Ha ocb. KoopaunaTsl BekTopa.
CkanspHoe IpOU3BEICHUE BEKTOPOB.

Hcnone3oBaHue KOOpAUHAT ¥ BEKTOPOB IPH PELUICHUM MaTeMaTU4eCKUX U MPUKIIaJHbIX 3a/1a4.

Ilpakmuueckue 3anamus

[Tpu3Haku B3aUMHOTO PACHONOXKEHHA NPSAMBIX. YTON MeXIy NpsSMbIMH. B3anMmHOe pacmonokeHHe MNpsIMBIX U
miockocTel. IlepneHauKkynsp ¥ HakIOHHas K IUIOCKOCTH. YTOJ MEXIY HPAMOM U IJIOCKOCThIO. TeopeMbl 0 B3aMMHOM
PacIoNoxKEHHU NMPAMOH U IIIOCKOCTH. Teopema o Tpex MepHeHANKyIspax.

[Ipu3Haku 1 cBOICTBA NapajIeNbHbBIX U NEPIEHIUKYIAPHBIX INIOCKOCTEH.

PaccrostHue OT TOUKHM [0 IIOCKOCTH, OT MPSIMOH 1O IUIOCKOCTH, PAcCTOSHUE MEXAY IIOCKOCTAMH, MEXIY
CKPEIIMBAIOLIUMHUCS NPSIMBIMH, MEXY MPOU3BOJIBHBIMH (PUI'YPaMU B IPOCTPAHCTBE.

IMapajuiensHOEe MPOEKTUPOBAHME M €r0 CBOMCTBA. Teopema 0 niowaou Opmo20HANbHOU NPOeKyul MHO20Y20IbHUKA.
BsanmHoe pacnionoxeHue IpoCTPaHCTBEHHBIX QUTYP.

PaznmnuHble BuABl MHOTOTpaHHHMKOB. Mx wm300paxkenms. CedeHHs, pa3BepTKM MHOTOTpaHHUKOB. [liomians
NOBepXHOCTU. Buapl cummerpuil B mpoctpaHcTBe. CHMMETpUs Tel BpalleHHs M MHOTOTPaHHMKOB. Brruucienue
Iommaneii 1 00beMoB.

Bexrtopsl. [eiictBus ¢ BekTopamu. [lekapToBa cucTeMa KOOpAMHAT B IPOCTPAHCTBE.

YpaBHEHHE OKPYKHOCTH, CQepsl, IUIOCKOCTH. PaccrossHue Mexay Toukamu. JIeHCTBHSA ¢ BEKTOpaMH, 3aJaHHBIMHU
koopanHatamu. CKalsIpHOE HpPOU3BEACHHE BEKTOPOB. BekTopHOE ypaBHEHHME NPSMOH M IUIOCKOCTH. lcmomb3oBaHHE
BEKTOPOB IIPH I0KA3aTENbCTBE TEOPEM CTEPEOMETPHH.

Jnst BHEAyANTOPHBIX 3aHATUI CTyJEHTaM Hapsly C PEIICHHEM 3a[ad U BBINONHEHHUs MPAKTUYECKUX 3aJaHUH MOXKHO
HPEUIOKHUTh TEMbI UCCIIE0BATEIbCKIX U pehepaTHBHBIX PaboT, B KOTOPBIX BMECTO CEpHH OTAEIBHBIX MEIKHX 3a[ad U
YIOpaKHEHUH MpeIaraloTcs CIOKETHBIC 33JaHUs, TpeOyroUue ATUTENbHOW paboThl B paMKax OJHON MaTeMaTHYeCKOi
CUTYyallUH. DTH TEMBI MOTYT OBITh KaK MHAMBUIYAILHBIMH 3aJaHUSIMH, TaK U TPYINIOBBIMU JJISI COBMECTHOT'O BBITIOJTHEHHS
HCCIIEIOBaHMUS.

IIpumepnvie memut peghepamoe (00Kk1a008), uccied08amerbCKux RPOEKmos

. HenpepriBHbIe 1po6H.
. IIpumeHeHNe CI0XKHBIX MPOIEHTOB B SKOHOMHIECKHUX PacueTax.
. [TapamienbHOE MPOEKTUPOBAHUE.
. CpenHue 3HaYE€HNS U X IPUMEHEHNE B CTATHCTHKE.
. BekTopHoe 3a1aHue NpsIMBIX U IUNIOCKOCTEH B MPOCTPAHCTBE.
. CnoxeHue TapMOHUYECKUX KOJICOaHHIA.
. I'paduueckoe penieHre ypaBHEHHI 1 HEPaBEHCTB.
. [IpaBuibHBIE U MONTYNIPaBUIbHBIE MHOTOTPAHHUKH.
. Konnyeckue ceueHus U UX NPUMEHEHHE B TEXHUKE.
. [Monsitne nuddepeHnurata 1 ero NPUIOKESHUSL.
. CxeMbl TIOBTOPHBIX HCTIBITaHU bepHyim.
. HccnenoBanue ypaBHEHUH 1 HEPABEHCTB C MapaMeTPOM.

TEMATHYECKOE IIJNTAHUPOBAHUWE

ECTECTBEHHO-HAYUYHBIN IPO®WUJIb IPO®PECCUOHAJIBHOTO OBPA30BAHUS

[Ipu peanusanun coaepxaHus o0IIeoOpa3oBaTeNbHOI yueOHOH TUCHUIUIMHEI «MaTeMaTHKa» B MpefeliaX OCBOCHUS
OIIOII CITO Ha 6a3e ocHOBHOTO 0011ero 006pa3oBaHus ¢ MOIydeHHeM cpeaHero obuiero oopaszosanus (ITIIKPC, TIIICC3)
MaKCHUMalbHasl yueOHas Harpy3ka 00y4aromixcst COCTaBISIET:

* 1o crnemuansHOCTSIM CIIO ecrecTBeHHO-HaydHOTO Hpoduast — 285 vaca, U3 HUX ayAuTOpHas (00s3aTenbHast)

Harpyska oOydaroliuxcsi, BKIIIOYas NpakTHueckue 3aHaTus, — 190 4acoB; BHeayAWTOpHAs CaMOCTOSTEIbHAs
pabota cTyneHToB — 78 4acos.
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TEMATHYECKHWH IIJIAH

HavMeHOBaHMue TeMm MaxkcuMasibHasa KonmnuecTBO ayOMTOPHEIX YacCcOB IIPU CamMocToAaTeNbHAaA
Harpy3ka ouHOM Qopme pabora
Bcero Ha npakTuueckue
pPaboTEL
3 2 - 1
Beenenune
15 10 4 5
1. PazpuTHe NOHATHUS 0 YHCIE
12 8 4 4
2. ®yHKUHUH, CBOIicTBA, rpadguKu
36 24 10 12
3. KopHu, cTenenu u jorapumsl
18 12 2 6
4. TpuronomeTpuyeckue GyHKIUU
5. Tpuronomerpuueckue 2 6 2 3
YpPaBHeHUs
12 8 2 4
6. [IpeoOpazoBanue
TPUIOHOMETPHYECKHX BbIPAKECHU
48 32 18 16
7. Hayai0 MaTeMaTH4€CKOI0
aHa/Iu3a
27 18 6 9
8. [IpsiMble M NJIOCKOCTH B
NPOCTPAHCTBE
30 20 8 10
9. BeKTOpBI M KOOPANUHATHI
24 16 10 8
10. UuTerpaJ u ero npuMeHeHue
11. MHOTrOrpaHHUKH U KpYIJIble 21 14 4 7
TeJaa
12 8 2 4
12. Kom0uHaTopuka
13. DaemMeHTHI TEOPUH 9 6 2 3
BEPOSITHOCTEN U MaTeMaTH4eCKOi
CTATUCTUKH
9 6 4 3
14. YpaBHeHus M HepaBeHCTBA.
VTororasa aTTecTauusa B dopMe mudbepeHLUMPOBAHHOTO 3adéTa
285 190 78 95

Bcero

Peasm3anmsi paGodeil mporpaMMsbl pelycMATPUBAeT B LeJIsIX pealM3allMi KOMIETEHTHOCTHOI'O MOAX0/AA:

-HCTIONIF30BaHME B 00pa30BaTENbHOM MPOIECCe AKTUBHBIX M MHTEPAKTUBHBIX ()OPM TIPOBEICHHS 3aHATHI
(KOMITBIOTEPHBIX CHMYJIAILMH, AENTOBEIX M POJEBBIX HIP, pa3bopa KOHKPETHBIX CHUTYallli, MCHXOJOTMYECKHX M HHBIX
TPEHHUHTOB, TPYNIOBBIX AUCKYCCHI) B COYETAHNH C BHEAYIUTOPHOH paboTOH ;I (OPMHUPOBAHMS M PA3BUTHS OOMHX U
npodeccHOHATBEHBIX KOMIICTEHIIUH 00yJaromuxcs;

-BBIMOJIHEHNE OOYYAIOIIMMUCS MPAKTUUSCKUX 3aHATHH, BKIIOYAs KaK 00s3aTeNbHBII KOMIOHEHT MpPaKTHYECKHe
3aJJaHUS C UCTIOJIb30BaHUEM IIEPCOHATIBHBIX KOMIIBIOTEPOB

-yeTkoe (QopMynupoBaHHe TpeOOBaHMII K pe3yiabTaTaM MX OCBOCHHMS:

MPAaKTUYECKOMY OIIBITY, 3HAHUAM M YMEHHAM
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OKoHYaHue maoauyol

XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJBHOCTH OBYYAIOIUXCS

Copep:xanue 00yueHus1

XapaKTepucTHKA OCHOBHBIX BH/IOB J1€SITEJILHOCTH CTY/IEHTOB (Ha YPOBHE y4eOHbBIX
JnecTBUiA)

BBenenue

O3HaKOMJIEHHE C POJIBI0 MATEMATHKH B HAYKE, TCXHUKE, IKOHOMHUKE,
I/IH(l)OpMalll/IOHHLIX TEXHOJOIrusgAxX 1 leaKTPl‘leCKOﬁ JAEeATEJIbHOCTH.
O3HaKOMJIEHHE C HeJsIMHU U 3aJa4aMi U3YUYCHUS MATEMAaTHKHU NMIPHA OCBOCHUH
npodeccuii CI10 u cnenuansuocreii CI1IO

AJITEBPA

Pa3BuTHe MOHATHS 0 YHCTIE

Boinosnenue apugmeTuyecKuxX AeicTBHIL HA/l YUCIAMH, COYETAs] YCTHBIC U
NMHUCbMEHHbIE IPUEMBI.

Haxo:xnenne npu0aInKeHHbIX 3HA4YCHUI BeJIHYUH U NOTPELIHOCTEl BbIYMCICHUIH
(a0COIIOTHOI M OTHOCUTEJILHOI1); CPABHEHHE YHCI0BbIX BbIPAXKEHHI.
Haxo:xneHne omnook B NpeoGpa3oBaHUAX U BIYUCICHUSAX (OTHOCHTCS KO BCeM
IMYHKTaM IPOrpaMMbl)

KopHu, crenenn, Jjorapugpmsl

O3HakoMJ/IeHHe ¢ IOHSATHEM KOPHS N-il CTeNneHH, CBOICTBAMU PaJUKAJIOB U
NMPaBUJIAMH CPABHEHHS] KOPHEIA.

®DopMyJMpoOBaHUe onpeaeeHUsI KOPHS U CBOIiCTB KOpPHell. Borunciaenune u
CpaBHeHUE KOPHe, BbINOJHEeHUEe NPUKUAKHY 3HaUYeHust kopHs. [IpeodpazoBanue
YHCJIOBBIX U OYKBEHHBIX BbIPAa:KeHU, coep:KaliMX PaIUKAJIbI.

Breinosnenue pacueroB no popmyJiam, coiep:KaliuM PaguKaJbl, OCY IeCTBIISIS
He00X0AUMbIe MOJCTAHOBKHU U npeodpa3zoBanus. OnpenejieHue paBHOCHIbLHOCTH
BbIpakeHHii ¢ paaukanamu. Pelmenue nppanuoHaibHbIX YpaBHEHMUIA.
O3HaKOMJIeHHE C TOHATHEM CTEeNeHH C IeHCTBUTEIbLHBIM NOKA3aTeJIeM.
Haxo:kaenue 3HayeHmii cTenenu, MCMoJIb3ysl IPU HEOOXOAUMOCTH
HHCTPYMEHTAJIbHbIE CPeACTBA.

3anucbiBaHHe KOPHSI N-i CTeNEeHH B BU/IE CTENEHH ¢ IPOOHBIM MOKa3aTeleM U
HA000POT.

®DopMyJMpOBaHUeE CBOICTB cTeneHell. Bolunciienue crenexeii ¢ pauoHaJibLHbIM
ToKa3aTejieM, BbINOJHEHe MPUKUAKH 3HAYEHHsI CTENEeHH, CPAaBHEHHE CTeNeHeil.
IIpeoOpa3oBanue YHUCJIOBBIX M OYKBEHHBIX BbIPaXKeHHIl, COIEPKAIIUX CTENEeHH,
NpUMeHsisi cBoiicTBa. PelreHue noka3areIbHbIX ypaBHEHMIA.

O3HakoMJ/IeHHe ¢ IPUMEHEeHeM KOPHel U cTeneHeii NpH BLIYUCIEHUH CPEAHUX,
JeJIeHUH O0Tpe3Ka B «30JI0TOM ceueHun». PelieHne NpUKIaIHBIX 3a/1a4 HA
CJIQKHBIE IIDOIEHThI

IIpeo6pa3zoBanue ajre-
OpanmyecKnX BhIPAKEeHHUI

Buinosinenue npeodpa3oBanuii BoIpaskeHUi, npuMeHeHue GopmMyJi, CBI3aHHBIX
€O CBOICTBAMHU cTelneHei u jorapugmos.

Omnpenesienue 06,1aCTH J0MYyCTUMBIX 3HAYeHUH JIOrapu(pMUUECKOr0 BbIPAKEHHSI.
Pemenue jorapupmMmuyeckux ypaBHeHHil

OCHOBBI TPUTOHOMETPUUN

OcHOBHbBIE OHSATHS

M3ydeHue pagaHHOr0 MeTO/Ia H3MepPeHHs YIJI0B BpallleHusl H HX CBS3H ¢
rpaaycHoii mepoii. U300pa:keHue yriioB BpaleHusi HA OKPY>KHOCTH, COOTHeCeHue
BeJIMYHHBI YIJIa C €r0 PACHOJI0KeHHEM.




Copep:xanue 00y4eHus1

XapaKTepuCcTHKA OCHOBHBIX BH/IOB JeSITEJILHOCTH CTY/IEHTOB (Ha YPOBHE Y4eGHbBIX
e cTBUiA)

DopMy/IHpOBaHMeE ONpe/esIeHHiT TPUTOHOMETPHYECKUX QYHKIUIA IS yIi10B
MOBOPOTA U OCTPBIX YIJVIOB NPSMOYT0JbHOI0 TPEYroOJILHUKA H 00bSICHEHHE X
B3aHMOCBSI3H

OCHOBHBIE TPHTOHOMeE-
TpPHYECKHEe TOXKIeCTBA

IIpumMeHeHHe OCHOBHBIX TPUTOHOMETPHYECKHX TOXKAECTB /I BbIYHCICHHSI
3HAYEeHH TPUTOHOMeTPUYeCKHX (PYyHKUMI 10 OAHOM U3 HUX

IIpeoOpa3zoBanus npo-
CcTeHIIUX TPUTOHOMETPH-
YeCKHX BbIPAKECHUIH

HN3yyeHune ocHOBHBIX (hopMyJ1 TpUroHOMeTpHH: GOPMYJIbI CJIOKEHUS, YIBOCHHUS],
npeodpa3oBaHusl CyMMbI TPUTOHOMETPHYECKUX QYHKIMIi B IPOM3BeeHUE U
NMpou3BeIeHUsI B CyMMY M IPUMEHEeHMe NIPH BbIYHCIeHHH 3HAYEHUs
TPUTOHOMETPHYECKOI0 BHIPAKEHUsI U YIPOILLEHUS ero.

O3HaKOMJIEHHE €O CBOCTBAMHM CHMMETPHH TOYEK HA eIMHUYHOI OKPYKHOCTH U
NpUMeHeHHe UX VISl BbIBO/Ia (JOPMYJ1 IPUBEIeHHUs

IIpocreiinine TpUroHo-
MeTpHYecKHe YPABHEHHS U
Hepagencmea

Pemienne no popmysiaMm u TPUTrOHOMETPUYECKOMY KPYIY IPOCTeif IUX
TPHTOHOMETPUYECKUX YPABHEHHI.

IIpumeHeHne 00MX METOI0B peLliecHHs] YPAaBHEHU (IpHBeJeHNe K JIUHelHoMY,
KBaJPaTHOMY, METO/ Pa3JI0:KeHHUs1 HA MHOKHTEJIU, 3aMeHbI IIepeMeHHOoi) npu
pellleHUU TPUTOHOMETPHYECKUX YPAaBHEHUI. YMeHHe 0TMe4YaTh Ha Kpyre

DENICHUA NMDOCTEUIINX TDUTOHOMETDHYCCKMX HEDABCHCTB

ApKCHHYC, aDKKOCHHYC,
ApPKTaHIeHC YHCIa

O3HakoMJ/IeHHE C IOHATHEM 00PATHBLIX TPUTOHOMETPUYECKUX (YHKIMIA.
N3yuyenue onpenejeHUl apKCHHYCa, AaPKKOCHHYCA, APKTAHT€HCA YHCJIa,
(opmympoBanue ux, H300pazkeHUue HA eJUHHYHON OKPYKHOCTH, IPUMEHEHHE
NIPHU penieHnN YpaBHEeHUi

®YHKIAA, UX CBOMCTBA U TPAOUKH

DyHKIUH.
ITonsiTHE 0 HENPEPBLIBHOCTH
bynkuun

O3HakoMJ/IeHHe ¢ IOHSITHEM NepeMeHHOii, TpuMepaMH 3aBHCUMOCTel Meskay
nepeMeHHbIMH.

O3HakomJ/IeHHe ¢ MOHsITHeM rpaduKa, onpeaeleHHe NPHHALIEKHOCTH TOUKH
rpa¢uky ¢pynkuun. Onpeaenenue no ¢popmy.ie npocreiiieii 3aBUCHMOCTH, BHIA
ee rpaduka. Boipaxkenue no ¢gopmy.ie o1HOI NepeMeHHOM Yepe3 Apyrue.
O3HakomJieHMe ¢ onpenejienneM pynkuum, popmyauposanue ero. Haxoxnenue
00J1aCTH onpeesieHHs1 U 00J1aCTH 3HaYeHnil GYHKIIUU

CpoiicTBa PyHKIHH.
I'papuyeckasi uHTEp-
npetauus. [Ipumepsni
(yHKUMOHANBHBIX 3a-
BHCHMOCTe B peabHbIX
npoueccax M siBJIeHUAX

O3HakomJieHHe ¢ npuMepamMu GyHKUMOHAJIbHBIX 3aBUCHMOCTEH B peajbHbIX
npoueccax 3 CMesKHbIX AHCHUIINH.

O3HakoMJIeHHe ¢ I0Ka3aTeJbHBIMH paccyKIeHHsIMH HEKOTOPBIX CBOICTB
JIMHEHHOM M KBaJipaTHYHON (PYHKIMIA, IPOBeIeHNe ccae0BAHNs JUHEIHO,
KYCOYHO-JIHHeiiHO, IPO0OHO-THHeHOI 1 KBaApaTU4YHOH GyHKIMI, mOCTpoeHne
ux rpaguxos. [Toctpoenne u urenue rpagukos pynkuuii. Uccienopanue
pyHkumun.

CocraBiieHHe BUI0B (PYHKIMIA 110 JaHHOMY YCJIOBHIO, PellleHHe 32124 Ha
IKCTPEMYM.

BoinosineHue npeodpa3oBanuii rpaguka GyHKUUU

OopaTHbIe QyHKIUH

N3yyenue nonamusa o6pammuoit pynkyuu, onpenesieHue BUIa U nocmpoenue
epaduxa oopamuoit hynkyuu, Haxoxncoenue ee 061acmu onpedereHus u
oonacmu 3uauenuii. llpumeHeHue cBocTB GyHKIMII NPH HCCIETOBAHUM
YPaBHEHUI U pellleHHH 3aa4 Ha dKcTpeMyM. O3HaKOMJIEHHe ¢ IOHSATHEM
CJI0KHOI PyHKIMHU

CreneHHble, NOKa3aTeIbHbIE,
Jorapupmuyeckne u
TPUIrOHOMeTpHYeCKHe
¢ynkuun. O6paTubie
TPUTrOHOMeTpHYeCKHe
byskuun

Boruncienne 3HaueHui GPyHKIMIA 110 3HaYeHHIO aprymMenTa. Onpeneienue
TOJI02KeHUs TOYKH Ha rpaduke 1o ee KOOPAUMHATAM M HA000POT.
Hcnoab3oBanue cBOMCTB (GPyHKIMI 111 CpPAaBHEeHUS 3HAYEHUH cTeneHel u
Jorapu¢pmos.

IlocTpoenne rpa)MKoOB cTeNEeHHbIX U JorapupmMuyecKux GpyHKIM.

18




IIpooonscenue madnuyvl

Copep:xanue 00y4eHus1

XapaKkTepuCTHKA OCHOBHBIX BH/IOB J€ATEJILHOCTH CTY/IEHTOB (HA YPOBHE y4eOHBIX
el cTBUA)

Pemenne noka3aTeJbHBIX H JJOrapu)MHUYECKHX YPABHEHUI M HEPABEHCTB 110
H3BECTHBIM AJITOPUTMAM.
O3HakoMJ/IeHHe ¢ IOHSITHEM HelpepbIBHOI nepuoanyeckoii pyHknuu,
(opmyMpoBaHue CBOICTB CHHYCA H KOCHHYCA, IOCTPOeHHe HX Ipa¢uKoB.
O3HakoM/leHMe ¢ TNOHATHeM TapMOHHYeCKHX KoJe0aHMii W mnpuMepamy|
rapMOHHMYECKHX KoJIe0aHWil 1JIsl ONMHCAHWs NpoLeccoB B (u3MKe W IPYyrux
00J1aCTSIX 3HAHMSI.
O3HakoM/leHMe ¢  NOHATHeM  pa3pbIBHON  NepHognYecKkoil  (QyHKIMH,
(bopmyIMpoBaHMe CBOICTB TAHTeHCA M KOTAHTeHCa, IOCTPOeHHEe X rpaduKoB.
IIpumenenue cBoiicTB GyHKUMI VI CPABHEHHUsI 3HAYEHH I TPUTOHOMe-
TpH4YecKHX GyHKIHUH, pellleHUs] TPUTOHOMEeTPHYeCKHX YPABHEHHU.
Ilocmpoenue zcpagpukog o6pamuvix MPUZOHOMEMPULECKUX PYHKYUIL U
onpedenenue no zpagukam ux ceoiicms.
Boinosinenue npeodpa3zoBanus rpagukos

HAYAJIA MATEMATHYECKOI'O AHAJIM3A

IlociienoBaTeJIbHOCTH

O3HakoMJ/IeHHe ¢ IOHSITHEM YHCJI0BOH MOC/Ie0BaTeJIbHOCTH, CIIOCO0aMHu ee
3aJ]aHUs, BBIYHCJICHUSIMH ee YJIeHOB.

O3nakomnenue c NOHAMUEM npedenda nocied06amenbHoCmu.
O3HakoMJ/IeHHe ¢ BBIYHCIEHHeM CyMMbI 0€CKOHeYHOr0 YHCJI0BOro Psiia Ha
npuMepe BIYHCIEHHSI CyMMbI 0eCKOHEYHO yObIBalolIeli reoMeTpHiecKoii
NporpeccH.

Pemenne 3aga4 Ha npuMeHeHne GopMYJIbl CYMMBbI 0€CKOHEYHO yObIBaloLIeit
reoMeTpHYecKoii mporpeccuu

IIpousBoanas u ee npu-
MeHeHHe

O3HakoMJ/IeHHE C IOHATHEM NPOM3BOIHOM.

N3yuyenue u ¢popMy/1upoBaHHe ee MEXaHHYECKOI0 H T€OMETPHYECKOI0 CMbIC/IA,
H3y4YeHHUe AITOPUTMA BbIYUCICHUS NIPOU3BOJHOI HA IPUMepe BbIYHCIICHUS
MIHOBEHHOI CKOPOCTH U yIj10BOro ko3¢ guuuenra kacareabHOil.
CocTaBiieHHe YPAaBHEHHs KacaTe1bHON B 001eM BH[e.

YcBoenue npaBuJi AugepeHIMPOBaAHUS, TAOJIHIbI POU3BOAHBIX
3JieMeHTAPHBIX GyHKIMIA, NpuMeHeHne 115 AuddepeHIpPoBaHNus (PYHKIMIA,
COCTABJICHHS] YPABHEHHS KacaTe1bHOM.

H3yyenue Teopem 0 CBSI3M CBOICTB (PYHKIUM H MIPOU3BOAHOI, (hOPpMYJIHPOBKA
HX.

IIpoBenenue ¢ MOMOIIbIO MPOU3BOAHOI Hccae0BaHUs (PYHKIINHU, 32 JaHHOT
¢opmy.ioii.

YcraHoB/eHHe CBA3H CBOCTB (YHKIMH U IPOM3BOJHOI N0 X rpadgukam.
IIpuMeHeHne IPON3BOAHOI ISl pellleHUs 32124 HA HAXO0XK/IeHHe Hau0oJIb1Iero,
HAHMEHbIIero 3HaYeHUs M Ha HAX0XkK/IeHHEe IKCTpeMyMa

IlepBooOpa3Has U MHTerpaja

O3HakoMJ/IeHHe ¢ TOHSITHEM UHTErpaJia u NepBooOPa3HoOIi.

N3yuyeHune npaBujia BLIYHCJIEHHS IEPBO0Opa3Hoii n Teopembl Hbl0TOHA—

Jleitonuua.

Pemenne 3aga4 Ha cBSA3b ePBOOOPA3HOI U ee IPON3BOIHON, BbIYNCJIEHHE
NepBo00Pa3HON /sl JaHHOH (PYHKIMH.

Pelenue 3a1a4 Ha NpUMeHeHHE WHTErPaJia Il BbIYUCJIeHHs] (PU3nUecKux
BeJMYHH U IUIOIIA/eH

YPABHEHUS U HEPABEHCTBA

YpaBHeHHUS U CHCTeMbI
ypaBHeHuii HepaBseHcTBa n
CHCTeMbI HEPABEHCTB C IBYMs
nepeMeHHbIMH

O3HaKoOMJIEHHE C l'lpOCTef/iI]JI/lMPl CBCACHUSIMHU 0 KOPHAX aﬂreﬁpanqecknx

ypaBHeHm‘i, NMOHATUAMM UCCJICAOBAHUA ypaBHeHI/lﬁ H CUCTEM ypaBHeHI/lﬁ.
"3y‘-lelll/le TEOPHUHU PABHOCUWIBHOCTH ypaBHeHI/lﬁ u ee¢ NMPUMCEHCHUs. HOBTopeHHe
3amucCu peuieHust CTAaHAAPTHBIX ypaBHeH“ﬁ, npueMoB npeoﬁpasoBaHnﬂ

ypaBHelmii AJISl CBEICHUS K CTAHAAPTHOMY YPABHEHHUIO.

19



Ilpooonscenue madnuysl

Copep:xanue 00y4eHus1

XapaKkTepuCTHKA OCHOBHBIX BHIOB J€AATeILHOCTH CTY/IEHTOB (HAa YPOBHE Y4eOHbBIX
JnecTBUi)

Pemienne panuoHa/IbHbIX, HPPALHOHAJIbHBIX, I0KA32TEIbHBIX U
TPHUTOHOMETPHYECKUX YPABHEHMI1 M cHCTEM.

Hcnonb3oBanue cBoiicTB ¥ rpagukoB (pyHKIMIA 1151 pellleHUs YPaBHEHHIH.
IloBTOpEHUE OCHOBHBIX IPUEMOB PELICHUS CUCTEM.

Pemienne ypaBHeHuii ¢ npuMeHeHHeM BeeX PUEMOB (Pa3JI0KeHUs] Ha
MHOKHTE/IU, BBEJICHUSI HOBBIX HEM3BECTHBIX, I0JCTAHOBKH, rpaduyeckoro
MeToAa).

Pemenne cucremM ypaBHeHHUI ¢ IPHMEHEHUEM Pa3JIMYHBIX CIIOCO00B.
O3HakoMJ/IeHHE ¢ 00IIMH BONIPOCAMH PellIeHHs] HEPABEHCTB U HCIO/Ib30BAHUE
cBoiicTB 1 rpagukoB pyHKIMII IpH pelieHUH HepaBeHCTB. Penlenne HepaBeHCTB
H CHCTEM HEPABEHCTB ¢ IPMMEHEHHEM Pa3JIMYHbIX CIIOCO00B.

IIpuMeHeHne MaTeMATHYECKHX METOL0B /ISl PELICHHS COAePKATeIbHbIX 32124
M3 Pa3IMYHbIX 00/1acTeil HAayKH M NpaKkTuku. UHTepnpeTnpoBaHue pe3yibTaTOB
€ YY4€TOM peaibHbIX OrpaHHYeHMIt

3JEMEHTBI KOMBUHATOPUKH, TEOPUM BEPOSITHOCTEN U CTATUCTHKH

OCHOBHbIE OHATHS
KOMOMHATOPUKHU

H3yyenue npaBu/jia KOMOMHATOPUKHU U NPUMEHEHHeE NIPU PellieHH U
KOMOMHATOPHBIX 3a/1a4.

Pemrenue KOMOMHATOPHBIX 32/1a4 METO/10M Nepedopa U M0 MPABUJIY YMHOMKEHUSI.
O3HakoMJ/IeHHe ¢ TOHATHAMH KOMOUHATOPUKH: pa3MellleHUsIMU, COYeTAHUSIMM,
nepecTaHoBKaMu U (popmysiaMu 1Jis1 UX BbruucjaeHust. O0bsicHeHUE U
npuMeHenne Gpopmy. sl BLIYUCIEHHS] pa3MellleHU i, epecTaHOBOK U
COYEeTAHUI NMPH pelIeHUuH 3a1a4.

Osnaxkomiienune ¢ 6uHomom Hurorona u tpeyroisaukom Ilackans. Pemenune
NMPAKTHYECKHUX 32/1a4 ¢ HCMOJIb30BAHUEM IOHSITHI U PaBUJI KOMOMHATOPUKH

DJIeMeHThbI TEOpHH
BepoOsSITHOCTEl

H3yyenue KjiaccuyecKkoro onpe/jejeHusi BEpOSiTHOCTH, CBOICTB BEPOSITHOCTH,
TeopeMbl 0 CyMMe BeposITHOCTEI.

PaccMoTpeHne npuMepoB BbIYNC/IeHUsI BeposiTHOCTel. Pemenue 3anqay Ha
BbIYHC/JIeHHE BEPOSITHOCTEN COOBITHI

IIpencraBiaeHue JaHHBIX
(TalJMIIbI, IMATPAMMBI,

rpaguKu)

O3HaKkoMJIEHHE C NpeacTaBJICeHUEM YUCT0BLIX TAaHHBIX U UX XaPAaKTePUCTUKAMU.
Pemenue NPaKTHYEeCKUX 3a4a4 Ha oﬁpaﬁoTlcy YUCJIOBBIX JAHHBIX, BBIYHC/ICHUE
HX XAPAKTECPUCTUK

IF'EOMETPUA

IpsiMble U IIOCKOCTH B
MPOCTPAHCTBE

DopMyJMPOBKA U NPUBEAEHUE I0KA3aTEIbCTB NPU3HAKOB B3aUMHOI'0
pacnoJioxkeHusi MPSIMBIX U IUIOCKOCTell. Pacnmo3HaBaHue Ha yepTe:kax M MoOJeIsAX
Pa3JMYHBIX CJIy4YaeB B3aHMHOI0 PacHoJIOKeHUsI MPSIMBIX H IIOCKOCTEI,
apryMeHTHPOBaHUeE CBOUX Cy:KAeHUi. @opMyTupoBaHue onpeaeaeHuii,
TMPU3HAKOB M CBOWCTB Mapa/iieIbHbIX U MePHeHINKYJIAPHBIX MJIOCKOCTEH,
JBYTPAHHBIX U JUHEHHBIX YIJI0B.
BbINoHeHUEe TOCTPOECHHS! YIJIOB MeK1Y NPSIMBIMHU, NPSAMON U NJIOCKOCTBIO, MEMKY
MJIOCKOCTSIMM 110 ONUCAHUIO M PACTIO3HABAHUE UX HA MOJIEJIsIX.
IlpuMeHeHHMe MPU3HAKOB U CBOMCTB PACHOJI0KEeHHs MPSIMbBIX H IUIOCKOCTEH nmpu
pelleHnH 3a1a4.
N300paseHne HA PUCYHKAX H KOHCTPYMPOBAHHE HA MOJeJISIX NepHeHIUKYIAPOB
M HAKJIOHHBIX K IJI0CKOCTH, NPSIMBIX, IAPALIeIbHBIX IVIOCKOCTEH, YIJIOB MeXKIy
NMPSAMOIA ¥ MJIOCKOCTHIO M 000CHOBAHME MOCTPOEHHUSI.
Pemenne 3aga4 Ha BbIYMC/IEHHE TeOMEeTPUHYECKHX BeJIHYNH. OnuchI- BaHue
PACCTOSIHUSA OT TOUYKH /10 MVIOCKOCTH, OT NPSIMOii 10 NMJIOCKOCTH, MEKIY
IUIOCKOCTAMH, MEKAY CKPeIlMBAIOLIIUMHCS NPAMBIMH, MeK1y NPOU3BOJIbLHBIMU

(¢urypamu B npocTpaHcrse.
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IIpooonscenue madnuyvl

Copep:xanue 00y4eHus1

XapaKkTepuCTHKA OCHOBHBIX BH/IOB J€ATEJILHOCTH CTY/IEHTOB (HA YPOBHE y4eOHBIX
JnecTBUi)

@opMyJIHPOBAHUE H JOKA3BIBAHNE OCHOBHBIX TEOPEM 0 PACCTOSHUAX (TeopeM

CylIeCTBOBaHUsI, CBOHCTBA).

H300paxxkenue Ha YepTe:KaX H MOAEISAX PACCTOSIHUS M 000CHOBAHUE CBOUX

cys:aeHnii. OnpenejieHue 1 BbIYUCICHHE PACCTOSIHUI B IPOCTPaHCTBE.

IIpumenenne ¢popmy.1 1 TeopeM IVIAHUMETPHH /15 PELICHHUSA 32124,
O3HakoOMJ/IeHHE ¢ MIOHATHEM Napa/LIeJbHOI0 NPOCKTHPOBAHMSA H €r0 CBOWCTBAMHU.
Dopmyarupoeanue meopemvl 0 RNAOUWAOU OPMO2OHANbLHOU NPOEKYUU
IMHO20y201bHUKA.

IIpumeHenne Teopuu AJ1s 000CHOBAHUS NOCTPOEHMIT M BLIYMCJICHMIA.

ApryMeHTHpPOBAaHME CBOUX CYKJACHMI1 0 B3aHMHOM PacIoJI0KeHUH

MHororpaHHuUKH

OnucaHue M XapaKTepHCTHKA Pa3JUYHbIX BUI0B MHOTOTPAHHHKOB,
nepevyucaeHHne UX 3JIeMeHTOB U CBOIiCTB.

M300pakeHne MHOTOIPAHHMKOB M BbINOJHEHHe IOCTPOEHHsI HA H300PaskeHUAX U
MOJeJISIX MHOTOTPAHHHKOB.

BbIunciienye JIMHEHHbBIX 371eMEHTOB U YIJIOB B IPOCTPAHCTBEHHbBIX
KOHGUrypaumusx, apryMeHTHPOBaHHe CBOUX CYXKIeHH. XapaKTepuCTHKA U
u300pakeHUe CeYeHUS,PA36EPM KU MHO202PAHHUKOG, BBIYUCIEHUE IO el
TOBEPXHOCTEH.

IlocTpoeHue mpocTeiuX ceyeHuil Kyda, mpu3mMbl, nupamuasl. [Ipumenenue
(¢axkToB U cBeleHUIi U3 IVIAHUMETPHH.

O3HakoMJ/IeHHe ¢ BHIAMH CHMMeTpPHii B IpocTpaHcTBe, OPMY.JIMPOBAHHE
onpeieJieHHi U CBOMCTB. XapaKTePpUCTHKA CUMMETPUM TeJl BpallleHUsl ¥
MHOIOrPAHHUKOB.

IIpuMeHeHue cBOMCTB CHMMeTPHUM NPH pelieHuM 3a1a4. Mcnosb3oBanue
NnpuoOpeTeHHbIX 3HAHUI /IS MCCIeIOBAHMUS U MO/IeJTUPOBAHUS HECI0KHBIX
3ajay.

M3006paskeHne 0CHOBHbIX MHOTOTPAHHHKOB M BbINOJTHEHHE PHCYHKOB 0O

Tenamn MOBEPXHOCTH
BpalmieHust

O3HaKOMJIeHHE C BUIAMHU TeJl BpalleHns, (JopMyIMpPOBaHUE UX ONpeaeTeHii 1
CBOICTB.

DopMyJTHPOBAHUE TEOPEM O CEUYEHHH INAPA MIOCKOCTHIO U MJI0CKOCTH,
KacaTeJbHOM K cdepe.

XapakTepucTHKA H H300pakeHNe TeJl BpallleHHUsl, UX Pa3BePTKH, CeYeHHUs.
Pemenne 3aa4 Ha MOCTPOEHHE CeYeHUIl, BLIYUCIEHNE IJINH, PACCTOSIHHIA, YIJIOB,
mwiomaneii. [I[posenenne noka3aTeILHBIX PACCy:KICHHIl PH pelIeHUH 3a1a4.
IIpuMeHeHme CBOWCTB CHMMETPHH NMPH PelIeHUH 324 HA TeJIa BpalleHus,
KOMOMHALMIO TeJI.

M306pakenne 0CHOBHBIX KPYIJIBIX TeJI M BBINOJTHEHHE PHCYHKA 10 YCJIOBHIO
3amaqu

I/I3Mepemm B reoMmeTpuu

O3HaKkoMJIEeHHE C IOHATHAMH IJIomaau u 061,eMa, aKCHOMAMHM M CBOICTBaMHU.
Pemenue 3ala4 HA BBIYUCJICHUE nﬂomanef/i IIOCKHUX (l)l/ll‘yp C IIPUMEHEHUEM
COOTBETCTBYIOLIIUX (l)OpMyJI u (l)aKTOB U3 IVIAHUMETPUH. I/Isyqe}me TEOpeEM O
BBIYMCJIEHNH 00HEMOB NMPOCTPAHCTBCHHBIX TEJI, peHICHHUE 3aJa1 HA IPUMECHECHUE
(l)OpMy.]'l BBbIYMCJIEHUS] 00bEMOB. l/layqenue (bOpMyJ'l I BBIYMCJICHUSA rmoma;]ei?l
l'lOBerHOCTeﬁ MHOTOIrpaHHUKOB U TEJI BpallleHUs.

O3HaKoOMJIEHHE C METOJAO0M BbIYHUCJICHUS IVIOINAAH MOBEPXHOCTH C(l)epl)l.
PemieHue 3a1a4y Ha BbIYMCJIEHHE l'l.]'lO[[Ia)Ieﬁ MOBEPXHOCTH NMPOCTPAHCTBEHHbIX
TeJd

KoopannaTtsl 1 BeKTOPHI

O3HaKoMJ/IeHHE ¢ IOHATHEM BeKTopa. M3ydeHne 1ekapToBoii cHCTeMbl KOOPAHHAT

B IPOCTPAHCTBE, MOCTPOCHHE IO 3aJaHHBIM KOOPAMHATAM TO4YEK H nnocxoneﬁ,
HaXO0KICHUE KOOPAUHAT TOYCK.
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OKoHYaHue maoauyol

XapaKkTepHuCTHKA OCHOBHBIX BH/IOB [eAATEILHOCTH CTY/ICHTOB (HA yPOBHe y4eOHBIX

Copep:xanue 00y4eHus1 o "
JnecTBUi)

Haxo:xnenne ypapHeHHHi OKPY:KHOCTH, c(pepbl, IJI0CKOCTH. Bhruncienue
PACCTOSIHMIL MKy TOUKAMH.

N3yyenue cBOCTB BEKTOPHBIX BeITHYUH, IPABUJI Pa3JI0:KeHHs! BEKTOPOB B
TPeXMePHOM NPOCTPAHCTBE, IPABMJI HAXO0K/ACHHUS KOOPAMHAT BEKTOPa B
NPOCTPAHCTBE, IPABMJI ICHCTBHI ¢ BEKTOPaMH, 32laHHLIMU KOOPIAUHATAMH.
IIpuMeHeHne Teopuu NPH pellieHUH 32124 Ha JelicTBUA ¢ BekTopamu. U3y4denue
CKAJISIPHOT0 IPOU3BE/ICHUS] BEKTOPOB, BEKTOPHOI'0 YPaBHEHHA NPAMOIi 1
10ckocTd. [IppMeHeHne Teopuy NPU pelIeHUH 32124 HA AeiicTBUA ¢
BEKTOPAMHU, KOOPAHHATHBIH MeTO/l, IPHMEHEHUE BEKTOPOB /ISl BbIYHC/ICHHSA
BCJIMYHUH YIJIOB U paccTossHUl. O3HaKOM/IEHHE ¢ J0KA3aTeIbCTBAMHU TEOpPEM
CcTePeOMETPHH O B3AaHMHOM PacCIO0JIOKeHHH NPSAMBIX H ILIOCKOCTeid ¢
HCI0JIb30BAHHEM BEKTOPOB

YYEBHO-METOAUYECKOE 1 MATEPUAJ/IBHO-TEXHUYECKOE
OBECIIEYEHHME ITPOTPAMMBI YYEBHOM JUCIHUATILIVHBI
«MATEMATHKA»

Kabuner marematuku Nel7

- pabodee MecTO MpernoJaBaTes;

- pabouune MecTa 00y4JaroLINXCS;

- CTEH/]IBI,

- MaTeMaTu4eckue GopMyIIbl;

- reoMeTpuuecKue (Urypsl;

- TMHEHWKa-TPeyroJbHHUK;

- MaKeThl TEOMETPHUYECKUX TelT;

- IUTaKaThI;

- TPaHCIIOPTHD;

- LIUPKYJIb;

MoOunbHBIN TpoeKIHOHHBIN KoMIuTeKT: Hoyroyk Samsung ND-RC710 MynbTumMeauitHbIi
npoektop RoverLight DVS 850

OKpaH epeHOCHOMN

Onepanuonnas cucrema Windows 7 Home Prem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double
Commander, FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019
Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

KomnbroTepHslil KJ1acc ¢ TMLEH3MOHHBIM IPOTPAMMHBIM 00eCTIeYeHHEM U
MYJIbTUMEAUHHBIM NTpoekTopoM Nel()



- TEXHUYECKHE CPEACTBA OOYICHHUS:

Cucremusrii 6510k (10 mt.): Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250
Gb, DVD/RW

MounwuTtop (10 m.): LG Flatron W1943C

Cucremnsrii 6;10k: Intel Core 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Monwutop: LG Flatron W1943C

[Tpuntep Samsung ML-1640

Ckanep HP Scanjet G2410

AyIro KOJTOHKH

Onepanuonnas cucrema Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

Microsoft Project 2010

1C: Byxranrepus 8 yueOHas Bepcus

1C: byxrantepus 8.1 yueOHas Bepcust

1C: byxranrepus 8.2 yueOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMIIAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double,
Commander, FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite,
Codec Pack, LibreOffice, Medialnfo, Microsoft .NET Framework, Microsoft Silverlight
Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint. NET,
Python, Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView
[Tomemienue amst caMoCTOATENbHOM paboThl (OMOIMOTEKA, YUTATBHBIN 3371 C BHIXOJOM B
ceTb MHTEpHET)

Cucremusrii 6;10k(61T.): Intel Core 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250
Gb, DVD/RW

Mounutop(6 mT.): BENQ E910

Cuctemnsiii 6710k Intel Core 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Monwutop: Acer V226HQL

M®V: Canon IR 2520

Cucremusrii 6510k: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW

Mounurop: Acer V2003W

Cxkanep Canon CanoScan LIDE 25

Tenesuzop SUPRA 42 mroitma

Ayano KOJIOHKH

Omneparmonnas cuctema Windows 7 Pro 32 bit

Microsoft Office 2010 Standard

7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner

CDBurnerXP, PDF-XChange Viewe, PotPlaye, JRE, LibreOffice,

Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,

The GIMP,Double Commander.



JIUTEPATYPA

OCHOBHAS JIMTEPATYPA

1.Mopakosua A.I'. MaTemaTtuka:anreOpa 1 Hayaja MaTeMaTHIeCKOro aHaim3a,reomerpus. 10- k1. . B 24. Ul
.YueOnuk 1uist obmeodpazoBar. Opranuzanuii 6a30BbI yPOBEHb -5-€ u31.,cTep. -M:MuemosnHa,2017.-
455c.:mm.

2.MopaxoBrud A.I'. MaTemaruka: anreOpa v Hadaaa MaTeMaTHIECKOTO aHam3a, . 10 kimace, 4.2 :ydeOHuK —
M:Mmuemosnna,2017.-351c.

3. [MaBmogenko }0.B. MaremaTuka: yue6. mms CI1O/mox pen. 10.B. Iasmodenko. — 4-e u3z., mepepad. u
nor.-M.: FOpaiit, 2016

JlonoJIHUTeIbHAS JTUTepaTypa

1.baBpur .. Maremarnka:yaeOruK 1 pakTukyM mist CI1O. -2-e u3n.,mepepad. u gom. —M:FOpaiit,2019.-616¢. —
ISBN 978-5-534-04101-9. —Tekcr:amexrponnstii /9BC FOpait (caitt). -URL:https://biblio-online.ru/bcode/426511
2.Kpemep H.III. Marematuka aist Kojuiemkeit:yaeo. mocodue. -10-e uzz.,mepepad. u gon. —M:FOpaiit,2017.-346¢. —
Pexwm noctyna:http://www.biblio-online.ru/book/DIC3ESCB-6347-41C1-B161-94782774D897

3.Bboromonos H.B. I'eomerpus:yued. mocodue mrst CI10. —-M:FOpaiit,2019.-108c. —-ISBN 978-5-534-09528-9. —
Texct:amaxrporusiit // OBC FOpaiit (caiit). —URL:https://biblio-online.ru/bcode/428060

HUHTEPHET PECYPCbI

1.ITopran BpsiHCKOrO TOCYIapCTBEHHOrO arpapHoro yHuBepcutera Pasnmen «Hayunas OuOnmorexay
[TomHOTEKCTOBBIE JOKYMEHTHI http://www.bgsha.com

2.1C «EnyiHOE OKHO JIOCTyma K 0Opa3oBaTeNbHBIM pecypcam». DenepaibHOro areHTCTBa MO 0Opa30BaHHIO
http://window.edu.ru

3.DNeKTpOHHO-ONOHOTEeYHAS CHcTeMa H3IaTelbcTBa «Jlaupy http://e.lanbook.com/

4.ba3a nanubpix «A# [Tu Dp Mennay http:// www.iprbookshop.ru/

5.9nexrporHo-0nbHoTeyHast cucremMa « MTHOOPMUO» www.informio.ru

6.2nekTpoHHO-0MOHoTeYHas cucteMa «Agriliby http://ebs.rgazu.ru/

7.2nexTpoHHO-0HOHoTeYHas cucTeMa "HannonanpHEIH udposoit pecype "PYKOHT" http://rucont.ru
8.0nexrponHO-O0nOMoTewHas cucrema "BOOK.ru" https:/www.book.ru/

Hcnosb3oBaHue aKTUBHBIX 1 HHTEPAKTHBHBIX (hopM NpoBeaeHus 3aHATHI

B memsx peamuzanMi KOMIETEHTHOCTHOTO TIOAXOMa, ISl (OPMHPOBAHHMS W Pa3BUTHS OCBOCHHBIX
KOMIIETEHIIMI 00yJaroIuXcs, B IPOIECCE U3YUEHHs O0IIEro yIeOHOTO TpeAMETa HCIIONB3YIOTCS CIEAYIONHIe
AKTHUBHBIE W HHTEPAKTUBHBIE (OPMBI IPOBEICHUS 3aHATHIA:

TBOPYECKHE 3aJIaHUs

Jekua-oecena,

JIEKIUS-TUCKYCCHS,

JIEKIUS ¢ IPUMEHEHHEM 00paTHOM CBSI3H,

JIEKIIUS —[IPE3SHTAIIHS,

npobIeMHast JISKIIHS,

METOJ1 pabOoThl B MAJIBIX TPYIIaX,

METO/T TIPOEKTOB,

Mpe3eHTalHs Ha OCHOBE COBPEMEHHBIX MYJIbTUMETUUHBIX CPEJICTB


/9базовый
http://www.bgsha.com/
http://window.edu.ru/library
http://window.edu.ru/
http://e.lanbook.com/
http://e.lanbook.com/
http://www.iprbookshop.ru/
http://www.informio.ru/
http://ebs.rgazu.ru/
http://rucont.ru/
https://www.book.ru/

KOHTPOJIb U OLIEHKA PE3YJbTATOB OCBOEHMSA YUYEBHOMN JACHUILIMHBI
KoHTponb 1 oOIleHKa pe3yabTaTOB OCBOSHMS JUCIMIUIMHBI OCYIIECTBISIETCS TPENojaBaTeleM B Ipolecce
MIPOBEAEHUSI YCTHOTO U TMHUCHMEHHOTO OIpOCa, TECTHPOBAHUS, a TAKXKE BBIMOIHEHUS] 00YyJaIOMUMUC HHAUBHIYAIbHBIX

3a/laHui, IPOEKTOB, UCCIIEIOBAHUM.

PesyabTatel 00yyeHus
(IpeaMeTHbIE Pe3yJIbTAThI)

DopMBbI U METOABI KOHTPOJISI U OLIEeHKH
pe3yJbTaTOB 00y4eHHs

B pe3y/ibTaTe 0CBOCHHS JUCUHUILIHHBI 00yYal0LIHiics
10J12KeH TPOIeMOHCTPHPOBATD NPeMETHBIE Pe3yJIbTaAThI
0CBOeHUS Yy4eOHOii qucuunauHel "MatemaTuka':

- chOPMHUPOBAHHOCTh MPEACTABICHHUI O MECTE MaTEMaTHKH B
COBpEMEHHOH HayqHOI KapTHHE MHUpa; TOHUMaHHE POJIN
MatemaTuky B (GOPMHUPOBAHUY KPyrozopa u (yHKIIHOHAIBHOM
rPaMOTHOCTH YeJIOBEKa IS PEIeHUsI IPAaKTHIECKUX 3a/1ay;

OmnepaTuBHBII KOHTPOJIb B hopMme:

- IPOBEPKHU U OLICHKH IPAKTHYECKUX PaldoT;
- BBITIOJIHCHHE JIOKJIA]IOB;

- IPOBEpKa U OLICHKa pedepaTos;

- IPOBEpPKa M OICHKA MPE3CHTALNH;

- 3all[UTa IIPOCKTOB;

- TECTOBBIH KOHTPOJIb.

- BJIaJICHUE OCHOBOIIOJIATAIONUMU MaTEMAaTHICCKUMU
MOHSATHUSAMH, TCOPUSIMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMH;

BEPEHHOE 0JIb30BAHNE MATEMAaTUUECKON TEPMUHOJIOTUEHN U
CHMBOJIMNKOI;

OmnepaTtuBHBII KOHTPOJIb B opMe:

- IPOBEPKHU U OIEHKH MPAKTUIECKUX paborT;

- UHIUBUAYaAJIbHBIA YCTHBIN ONPOC;

- (pOHTANBHBINA YCTHBIN OIPOC;

- TECTOBBIIl KOHTPOJIB;

- BBITIOJIHEHHUE JOKJIAJIOB;

- HaOJTIo/IeHNe 32 HaBBIKaMU PaboTHI B TII00aIbHBIX, KOPHOPATHBHBIX U
JIOKQJIbHBIX MH()OPMAIIMOHHBIX CETX;

- IPOBEpKa M OIIeHKa pedeparos.

- BJIaJICHHE OCHOBHBIMHU METOJJaM¥ HAYYHOTO TIO3HAHMS,
ICIIOJIb3yEMBIMH B MaTeMaTHKe: HaOII0ICHHEM, OTTUCAHUEM,
I3MEPEHUEM, SKCIIEPUMEHTOM; YMEHHE 00padaThIBaTh,
OOBSCHATD PE3yJIbTAThI IIPOBEICHHBIX OIBITOB M JIETIaTh
BHIBOJIBI; TOTOBHOCTB M CIIOCOOHOCTD TIPUMEHSTH METOIBI
[TO3HAHMS TIPH PEIICHUN NPAKTHYECKHUX 33134,

OmnepatuBHBII KOHTPOJb B GopMe:

- IPOBEPKH U OI[EHKH MPAKTUIECKUX paborT;
- TECTOBBIN KOHTPOJIb;

- 3all[UTA IPOEKTOB.

- chopMHPOBAHHOCTh YMEHUS JaBaTh KOJINIECTBCHHBIE OLICHKI
I IPON3BOJIMTH PACUYETHI 10 MaTeMaTHIECKUM (HopMysIaM U
ypaBHEHHSM;

OmnepaTHBHBIA KOHTPOJIb B hopMe:

- IPOBEPKH U OI[EHKH MPAKTUIECKHX paborT;
- BBITIOJTHEHHUE JOKIIAJIOB;

- IPOBEpKa | OIleHKa pedeparon

- 3aIIUTa IPOEKTOB;

- TECTOBBII KOHTPOJIb;

- BJIAICHUC IIpaBUJIaMH TEXHUKHU 0e30macHOCTH npu
MCIT0JIb30BAHWH HaIrJIAAHBIX HOCOGMP’I;

OnepaTuBHBII KOHTPOJIb B hopme:

- IPOBEPKH U OIEHKH MPAKTUIECKHUX paborT;
- IPOBEPKa KPOCCBOP/IOB;

- ppOHTANBHBINA YCTHBIN OIPOC;

- IPOBEpPKa M OIeHKa pedeparos.

- c(OPMHUPOBAHHOCTH COOCTBEHHOH IMO3UIIUH IT0 OTHONIEHHUIO K
aTeMaTHYecKol MHPOPMALIUH, TOTy4aeMOM U3 pa3HbIX
MCTOYHUKOB.

OmnepaTHBHBIH KOHTPOIIb B hOpMeE:

- IPOBEPKHU U OLICHKH IPAKTHYECKUX PaboT;

- TECTOBBIil KOHTPOJIb;

- 3alUTa TIPOCKTOB;

- BBINIOJIHEHUE UHIMBUIYAlIbHbIX 33aHUi ¢ TPUMEeHeHneM Internet

ITpomesxyrouHas artecranus B Gopme nudhepeHIMPOBAHHOTO 3a4eTa 110 3aBEPIICHHIO Kypca AUCLHUILUIHHBI




DopMbI 1 METOBI KOHTPOJISI M OLIEHKU PE3yIbTaTOB 00YUEHHUS JOIKHBI TIO3BOJISITH MPOBEPSITH Y 00yJaIOIIUXCs
HE TONBKO CHOPMHUPOBAHHOCTH MPEIMETHBIX PE3yIbTATOB, HO M PA3BUTUE IMYHOCTHBIX M METAIPEIMETHBIX PE3yIbTaTOB

0o0yueHus.

PesyabTaTsl
(INYHOCTHBIE U MeTallpeIMeTHbIE)

OcHoOBHbBIE NOKA3aTeJIN OLleHKHU
pe3yJbTaTa

(I)Oprl U METOAbI KOHTPOJIA U
OLCHKH

JIM4HOCTHBIE pe3yjabTaThbl

- TOPAOCTH U YBOKEHHSI K UICTOPUH H
JIOCTIDKCHHUSIM OT€UECTBEHHOM MaTeMaTHYeCKOM

HayKH; MaTeMaTHYECKU IPaMOTHOE TIOBEJICHHUE B
PO eCCUOHATBHOM NEITENEHOCTH U B OBITY MPH
00palieHU! ¢ MaTepraIaMHt U POIIECCAMH;

- IPOSIBIICHUE
IpakIaHCTBEHHOCTH,
[aTPHOTH3Ma;

- 3HaHHME UCTOPHHU CBOEH CTPAHBI;
- IGMOHCTpAILHs TIOBE/ICHHS,

JIOCTOMHOTO rpaxkaanuHa PO

WHTtepnperanus pe3yabTaToB
HaOJTI0IeHHH 32 IeSITEIILHOCTBIO
o0yJaromierocs B MpoLecce OCBOSHUS
00pa30BaTeILHON IIPOTrpaMMBI

- IPOBEPKU U OIEHKH IMPAKTHUECKUX
pabor;

- TECTOBBII KOHTPOIIB;

- 3aIUTa IPOEKTOB;

- BBITIOJTHEHHE MHANBUYaIbHBIX
3aJaHuil ¢ npuMeHeHueM Internet

TOTOBHOCTb K MPOIOJDKCHUIO 00pa30BaHus 1
[TOBBIIIICHUS KBATU(UKAIUN B U30paHHOM
[TpO(EeCCHOHATTBHOI eITEILHOCTH U 00 BEKTUBHOE
DCO3HAHUE POJIM MATEMATHUECKUX KOMITCTCHIIHIA B
bTOM;

- IPOSIBJIEHUE AKTUBHOU
JKH3HCHHOM MO3UIIHNH;

- IPOSIBIICHHUE YBAKEHHS K
HAIIMOHAIBHBIM U KyJIBTYPHBIM
TpaauLUsIM HapooB PD;

- YBa)KCHUE OOIICYCTIOBEYCCKUX U
JIEMOKPATHYECKUX LIEHHOCTEH

- IEMOHCTpaNud rOTOBHOCTH K
UCITIOJIHCHUIO BOMHCKOT'O J0JIra

WHTtepnperanus pe3yabTaToB
HaOJII0IeHNH 32 IeSITEIbHOCTHIO
00yJaromierocs B MpoIecce OCBOCHHS
00pa3oBaTenbHON POTPAMMBL.

- IPOBEPKY U OLIEHKH IPAKTHYECKUX
pabor;

- IPOBEPKa KPOCCBOPJIOB;

- (hpOHTATIBHBII YCTHBIN OIIPOC;

- IPOBEpPKa M OIeHKa pedeparTos.

YMEHHUE HCIOJIb30BATh AJOCTUIKCHUS COBpeMeHHOﬁ

aTeMaTHMYeCKOW  HAyKH W MaTeMaTHYeCKHUX
TEXHOJOTHH  UIsI  TOBBIIIEHHS  COOCTBEHHOIO
HTCJUIEKTYaJ bHOTO  DPa3BUTHsL B BBIOpAHHOMN

F[pO(beCCPIOHaJILHOﬁ ACATCIIBHOCTH,

- IEMOHCTpanus
c(hopMHPOBaHHOCTH
MHPOBO33PEHUS, OTBEYAIONIETO
COBPEMEHHBIM PeaTHsiM;

- MPOsIBJIEHNE OOIECTBEHHOTO
CO3HaHUS;

- BOCHIUTaHHOCTb M TAKTHYHOCTB;
- IGMOHCTpAnys TOTOBHOCTH K
€CaMOCTOSITENIbHOU, TBOPUECKOH
JeATeTbHOCTH

WHTeprperarys pe3yabTaToB
HaOIOeHNMI 33 NeATeTEHOCTIO
00y4aroIIerocst B IPOLECce OCBOSHHS
00pa30oBaTeNIbHON IPOrpaMMBbI

- HaOJIIO/ICHHUE 32 HaBBIKaMU PaboTHI B
rI00aNbHBIX, KOPHOPATHBHBIX U
JIOKAJIbHBIX HHPOPMAIHOHHBIX CETSIX;

MeTalnpeaAMeTHbIC Pe3yJIbTaThl




MMO3HABATEABHOM  JCATENBHOCTH M  OCHOBHBIX
HMHTEJUICKTYaIbHBIX omeparuit (IOCTaHOBKH
3amaun, (GOPMYIHPOBAHUSI THUIIOTE3, AHAIU3A H
CHHTE3A, CpaBHEHHS, 00001IeHMS,
CHCTEMATH3aIUH, BBISIBJICHUS MPUYUHHO-
CIIENICTBEHHBIX ~ CBsI3€i,  IIOMCKA  aHaJoroB,
(GOpMYIIMpOBaHUS  BBIBOJOB)  JJIsI  PEIICHUs
MMOCTABICHHOMW 3aJayd, NPUMEHEHHE OCHOBHBIX
METOJIOB ~ TO3HAaHMSA (HAOJIOJACHHS, HAYYHOTO

9KCIIEPUMEHTA) Ul M3YYEHUsS Pa3IUYHBIX CTOPOH
MaTeMaTHYeCKUX OOBEKTOB M  MPOIECCOB, C

- OpraHu3anys CaMOCTOSITENbHbBIX
3aHATUN B XO/I€ U3yUEHUS
0011e00pa3oBaTeNbHBIX
JMCIATUINH;

- YMEHHUE IUIaHUPOBATh
COOCTBEHHYIO JEsTEeIbHOCT;
- OCYIIECTBIICHHE KOHTPOIIS U
KOPPEKTUPOBKH CBOEH
JeATeTbHOCTH;

- UCTIOTb30BAHHE PA3ITHUHBIX
pecypcoB AT JOCTIKEHHS
IIOCTaBJICHHBIX LieNIei

HHTtepnperanus pe3yabTaToB
HaOJIOIeHHH 32 IeSITEILHOCTHIO
00yuaromierocs B MpoLecce OCBOCHUs
00pa30BaTeILHON IIPOTrpaMMBI

- BBIMIOJIHEHHE HHAWBUIYaTIbHBIX
3aJaHuil ¢ npuMeHeHueM Internet

KOTOPHIMH ~ BO3HHMKAeT HEOOXOAUMOCTh  CTal-
KHBaThCs B MpodeccHoHaIbHOH chepe;
- IEMOHCTpALHs WuTtepnperanys pe3yabTaToB
KOMMYHHKATHBHBIX HaOJIOACHHUIT 32 AESATETBHOCTHIO
CIoCOOHOCTEH; 00ydJaronierocs B MpoIrecce OCBOCHUS
- YMEHHE BECTH JIUAJIOT, 00pa3oBaTenbHOI TPOrpaMMBI.
YUYMTBHIBaS MO3HUIIHIO IPYTHUX - HaOJIIO/ICHHUE 33 HaBbIKaMU paboTHI B
YYaCTHUKOB JIESITEIbHOCTH; TII00aNBHBIX, KOPIIOPATUBHBIX U
- YMEHHUE pa3perinTh JIOKaJIbHBIX MH(OPMAIIMOHHBIX CETSX;
KOH(IIUKTHYIO CUTYaIHIO
UCTIOJIb30BaHNE  PA3JIMYHBIX  HCTOYHHMKOB  JUIS
[1OJTy4CHUs] MAaTeMaTHYEeCKOil MH(pOpMALUK, yMEHUE
PLICHUTh €€ JIOCTOBEPHOCTHh UL  JTOCTHIKEHHS

KOPOILIKX Pe3yNIbTaTOB B Npo(decCHOHANBHOI chepe;




