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PaGouast mporpamMma oOmieo0pa3oBaTeIbHON y4eOHON MUCHUILTUHBI «MaTeMaTHuKay
npelHa3HaueHa g u3ydeHuss mMartemMaTuku Ha oTaeneHuu CIIO mis nun, nomyyaromux
cpeanee oOliee 00pa3oBaHUE B MpeJieaX OCBOCHHS MPOrpaMMbl MOJATOTOBKU CIICIIMATIMCTOB
cpeanero 3BeHa (IIIICC3) na 6a3e 0CHOBHOTO O0IIEro 00pa3oBaHuUs.

PaGouass mporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpeanero oOuiero
obpazoBanus (mpukaz MwuobpHayku Poccum ot 29.12.2012r. Ne413), mpenbsBisieMbIX K
CTPYKTYype, COJEPKaHUIO U pe3yJbTaTaM OCBOCHUS YUeOHOU AUCIUIIIMHBI « MaTteMaTukay, u
B COOTBETCTBMHM C  PekoMeHJalusMu MO OpraHu3aliy MOJYYeHUS] CpEeJHEro oOIero
oOpa3zoBaHusi B TIpeAesiax OCBOCHHS  00Ieo0pa3oBaTENbHBIX  MPOrPAMM  CPEIHErO
npodeccuoHanbHOTO o0Opa3oBaHUsi Ha 0a3e OCHOBHOrO OOIIEro oOpa3oBaHHUS C YYETOM
tpeboBanuit ~ ®I'OC wu nomywaemoir cneuuanbHoctu CIIO (muceMo [lemaprameHTa
rOCy/IapCTBEHHOUW MOJUTHKU B cepe moarotoBku padoumx kaapo u JIIO Munobphayku
Poccun ot 17.03.2015r. Ne 06-259, HudopmarmonHo-meToauueckoe mnucbkMo DPIAY
«D®UPO» ot 11.10.2017r. Ne 01-00-05/925), IlpumepHOii OCHOBHOW 0Opa3oBaTEIBHON
POrpaMMBI CpETHETO O0IIero oOpa3oBaHus, 0A00pPEHHON pelieHrneM QeaepaabHOro yueOHo-
METOJIMYECKOTO 00bEIMHEHU TT0 001eMy obpazoBanuto (mpotokoi ot 28.06.2016r. Ne 2/16-
3) u [IpumepHoit mporpaMmMel 00111€00pa30BaTENbHON YUEOHOM AUCIUIUINHBI «MaTeMaTHKa
Ui TIpoeCCHOHANBHBIX ~ OOpa30oBaTENbHBIX  OpraHW3alui, pPEKOMEHJIOBAaHHOW K
MCIOJIb30BaHUIO 110 MpodmisiM mpodeccuonanbHoro obpa3zoBanus npu peanuzanuu [TICC3
Ha 0a3e OCHOBHOIO 00IIero o0pa3oBaHHs C MOJYYEHHEM CpeAaHero olmiero oOpazoBaHUS,
pekoMeHnoBaHHOU DPI'AY «DHUPO» ot 21.07.2015r. mpotokon Ne 3 ¢ yTOYHEHHSIMH OT
25.05.2017r. npotokon Ne 3.
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1. MACHOOPT PABOYEHN IMPOIPAMMbBI YUYEBHOM JUCIUILIUHBI
OVY/. 04. MATEMATHKA

1.1. O6aacTh npuMeHeHusi padoueil MPporpamMmMbl

Pabouas mporpamMmMa yueOHOM TUCIUIUIMHBI SBJISETCS YacThIO 00Pa30BaTEIBHOM MPOTPAMMEBI
cpennero nmpodeccuonanbHOro oopaszoBanus B coorBeTcTBUU ¢ PI'OC mo cnenumanbHocTr 38.02.01.
JKOHOMHUKA U OyXrajrepckuil y4éT (1o orpacisim).

VYyeOHast AMCHUIUIMHA «MaremaTuka» BXOJUT B COCTaB MNPEAMETHON o00yacTu
«Marematuka u wuHpopmatuka» DOI'OC cpegnero oOmero o6Opa3oBaHus UM U3ydaeTcs B
obmeobpazoBarenbHOM IuKIie yaeoHoro iana I[MIICC3 no crnenuansHocTy 38.02.01. DxoHOMUKA U
Oyxraarepckuii y4ér (mo orpacisiM) Ha 0a3e OCHOBHOrO OOIIEro OOpa3oBaHUs C MOJyYCHHUEM
cpemHero odmiero oopasoBaHus.

1.1. Mecro y4eOHOH JMCHMUILIMHBI B CTPYKType OCHOBHOH mpodeccHOHAIBLHOM
0o0pa3oBaTeJIbHOM MPOrPAMMBI:

B yuconom mnane ITIICC3 mecTo yueOHON AUCHUILIMHBI «MaTeMaTHKa» B COCTaBe OOIIMX
0011e00pa30BaTeIbHBIX Y4EOHBIX TUCIUILINH, 003aTeJbHbIX OCHOBHBIX JIJI1 OCBOCHUSI.

I[Ipu ocoenun [IIICC3 commambHO-3KOHOMHYECKOTO MNPOPiIss MPOoPECCHOHATHHOTO
oOpazoBanus «MaremaTuka» uszydyaerca Ha yrayojgenHom ypoHe PI'OC cpeanero o6iero
oOpa3oBaHus ¢ ydeToM crnenuukyd ocBamBaemoil crnenuanbHocTH 38.02.01. DxoHOMHMKA U
Oyxrajarepckui y4€r (1o oTpacisim).

W3yuenne mareMaTHMKd Kak Hpo¢uiIbHONW 0011e00pa3oBaTesbHOM y4eOHOW AMCHUILIUHBI,
YYUTBIBAIONIEH crienn(UKy OCBaMBaeMbIX cTyaeHTamu crieruanbHocTi CI1O, obecneunBaercs:
e BbIOOPOM PA3JIMYHBIX MOAXOI0B K BBEIEHUIO OCHOBHBIX IMOHATUH;
e (QopmupoBaHueM  cHCTeMbl  Y4eOHBIX  3amaHuii, oOecneuuBaomuX  dPPexTuBHOE
OCYILIECTBIICHHE BEIOPAHHBIX I[EJIEBBIX YCTAHOBOK;
e oOorameHueM CIEKTpa CTHJIEH yd4eOHOH AeATeNIbHOCTU 3a CUET COIJIaCOBAaHMs C BEAYIIMMHU
NeSITeIbHOCTHBIMU XapaKTepUCTUKAMU BEIOPAHHON CHEMaIbHOCTH.
[IpodunpHas coctaBisiiomas oTpaxkaercs B TpPeOOBaHUAX K IOATOTOBKE OOYydaroOlIUXCsl B
YacTH:
e 00mIel CHCTEMBI 3HAHUH: CO/IepIKaTeNIbHbIC TIPUMEPHI HCIIOJIb30BAaHHS MAaTEMATHIECKUX HJICH
METO/IOB B MPO(EeCCHOHATBHON NeTETHHOCTH;
e yMEHHIl: pa3anyue B ypoBHE TPeOOBaHUH K CIOMKHOCTH MPUMEHSIEMbIX aJITOPUTMOB;
® [IPAKTUYECKOTO MHCIOJIB30BaHUA NPUOOPETEHHBIX 3HAHUM W YMEHHMH: HMHIUBUIYaJIbHOTO
y4eOHOT0 OMbITa B OCTPOCHUN MAaTeMaTHUECKUX MoJeleil, BBIMOJIHEHUH UCCIIeI0BaTENbCKUX
MIPOEKTOB.

Copepxanve y4eOHOM JAMCUMILIMHBI pa3pabdOTaHO B  COOTBETCTBUM C OCHOBHBIMH
COJIepKaTENbHBIMU JIMHUAMU 00yUEHUsI MaTeMaTHKE:

e anreOpanueckas JUHUS, BKIIOYAIOIAas CHCTEMATU3alMI0 CBEIEHUN O YKciax; U3y4yeHHe HOBBIX
u 00oO0mIeHHe paHee W3YYEHHBIX olepaiuil (Bo3BeJeHHE B CTENEHb, H3BJICUYEHUE KOPHS,
JorapupMHpOBaHUE, CUHYC, KOCHHYC, TAHT€HC, KOTAaHT€HC U OOpaTHbIE K HUM); U3ydeHHE
HOBBIX BUJIOB YHCJIOBBIX BbIpaXKeHUH M (POPMYJI; COBEPIIEHCTBOBAHUE MPAKTUUYECKUX HABBIKOB
U BBIYHUCIUTENBHOM KyJIbTyphl, pacIIUpEHHE M COBEPIIEHCTBOBAHHE alreOpanyeckoro
anmnapara, cGOpMHpPOBAaHHOIO B OCHOBHOW IIKOJIE, U €ro MPUMEHEHHE K pPELICHUIO
MaTEeMaTUYECKUX U MPUKIAIHBIX 33]1a4;

e TeopeTUuKO-(GyHKIMOHATIbHAS JIMHUS, BKIIOYAIOIasi CHCTEMaTU3alMI0 U paCIIMpEHUE CBEACHUM
0 (YHKIIMSIX, COBEPIICHCTBOBAaHUE TpapUUECKIX YMEHU; 3HAKOMCTBO C OCHOBHBIMH HJIEIMU U
METO/IaMU MaTeMaTH4eCKOIro aHajlu3a B 00beMe, MO3BOJIAIONIEM HCCIIeI0BaTh 3JIeMEHTapHbIe
GYHKIMM W peliarh MpocTedIIne TeoMeTpudeckue, (usnueckue M Apyrue MNpUKIaIHbIE
3a/1a4u;



e JIMHUS YypaBHEHUI M HEPABEHCTB, OCHOBAHHAs Ha IIOCTPOEHMM U HCCIIEJOBaHUU
MaTeMaTUYeCKUX  MojeJell, mepecekalomasics ¢  anreOpandyeckod U TEOPETHUKO-
(YHKIMOHATBHON JIMHUSMH M BKIIIOYAIOIIAS Pa3BUTHE M COBEPUICHCTBOBAHUE TEXHUKHU
anreOpandyeckux mpeoOpa3oBaHUil Jid pelIeHHUs YpaBHEHHM, HEPAaBEHCTB U CHCTEM;
¢dopmupoBaHrEe CIIOCOOHOCTH CTPOUTH M MCCIEAOBATH MPOCTEUIINE MAaTEeMaTHUYECKUE MOJEIN
IIPU PELIEHNHU MPUKIIAJHBIX 3a/1a4, 3a71a4 U3 CMEXHBIX U CIEUUATbHBIX JUCLUIUINH;

® TeOMETpPUYECKasl JIMHMS, BKJIIOYAIOLIAs HAIVIAJIHbIE MPEJICTaBICHUS O IPOCTPAHCTBEHHBIX
¢urypax W wu3y4eHHE HX CBOMCTB, (OPMHPOBAHHME U pPa3BUTHE MPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, pa3BUTHE CIOCOOOB TE€OMETPUYECKUX H3MEpPEHUH, KOOpAWHATHOIO U
BEKTOPHOI'O METOJIOB /ISl PELIEHHS] MATEMaTHUYECKUX U IPUKIIAHBIX 33/1a4;

e croxacTuyeckas JIMHHs, OCHOBaHHAsl Ha Pa3BUTHH KOMOMHATOPHBIX YMEHUI, MPECTaBICHUHN O
BEPOSITHOCTHO-CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX OKPYKAKOLIEro MUpa.

B TematmueckoM IuUlaHe TporpaMMbl yueOHBIM MaTepuan IpeacTaBieH B (opme
YepeayIOIIErocsi pa3BepPTHIBAHMSI OCHOBHBIX COJCPXKATEIbHBIX JMHUN (a1reOpandecKoi, TeOpeTUKO-
(GyHKIIMOHATBHOW, YpAaBHEHUH W HEPABEHCTB, I'€OMETPHUYECKOM, CTOXAaCTUYECKOM), YTO MO3BOJIIET
rruOKO MCIIOIBb30BaTh X PACIOJIOKEHHE U B3aUMOCBSI3b, COCTABIISATh PA0OYMA KaJleHIapHbIH IJIaH, Mo-
pazHOMY uepenys y4deOHbIe TeMbl (IJIaBbl y4eOHHKA), Yy4uThIBas Npoduiab mpodeccrnoHalIbHOTO
oOpa3zoBanus, cnenuduky ocBauBaemoi crenuanbHoctd CIIO, rmyOmHy uW3ydeHHsI MaTepuana,
YPOBEHB MOJITOTOBKU CTYJEHTOB IO MPEAMETY.

N3ydyenne o0meoOpa3oBaTeibHON y4eOHOW JUCHUIUIMHBI «MareMaTuka» 3aBepliacTcs
MOJIBEICHUEM HTOrOoB B (hopme sSK3aMeHa B paMKaxX MPOMEXKYTOUHOH aTTecTaliil CTYACHTOB B
nporiecce ocBoenus ocHoBHO# OITOIT CIIO ¢ nomyuenuem cpeanero oomero oopazosanus (IITICC3).

1.3. Llesb ¥ NJIaHUpPyeMble Pe3yJIbTATHI 0CBOEHHS TUCHHUIJIUHBI:
Copepxanue nporpamMMsl «VMaTeMaTHKa» HAIIPABICHO HA JOCTHIKCHHE CIEAYIOLIINX ILeJIeH:

e o0ecrieueHMe CPOPMUPOBAHHOCTH TMPEACTABIEHUNH O COLUAIBHBIX, KYJIbTYPHBIX U
UCTOPUYECKHX (PaKTOPAX CTAHOBJICHMSI MATEMaTHKU;

e oOecrnieueHne Cc(HOPMUPOBAHHOCTH JIOTUYECKOTO, AJTOPUTMHUECKOTO M MaTeMaTU4ecKOro
MBIILUICHHUS;

e obecrieueHre CHOPMUPOBAHHOCTH YMEHHMM MPUMEHSATh MOJyYEHHBbIE 3HAHUS INPU PELICHUH
Pa3JINYHBIX 3a/1a4;

e oOecnieueHne  C(HOPMHUPOBAHHOCTH  MpPEJICTABICHMH O  MareMaThKe KaK  YacTH
00111e4eNIOBeYECKON KYIbTYphl, YHUBEPCATIBHOM SI3bIKE HAayKH, MO3BOJIAIOLIEM OIUCHIBATh U
M3y4aTh PEAIbHBIE IPOLIECCHI U SIBJICHUS.

OcBoenne copepkaHusi yaeOHON AMCHUIUIMHBI «MaTeMaTHKa» 00eCIeYnBaeT JOCTHKEHUE
CTYACHTaMH CJIEIYIOLNX Pe3yIbTaToB:

e JIM4YHOCTHBIX:

JI 01. CchopMupoBaHHOCTh MPEACTABICHUH O MaTeMaTHKE KaK YHUBEPCAIbHOM SI3bIKE HAYKH,
CpeACTBE MOJICIIMPOBAHMS SIBIICHHUH U TPOIIECCOB, HIEAX U METO/IaX MaTEMAaTHKH;

JI. 02. IloHuMaHue 3HAYUMOCTH MaTE€MaTUKH JUIs HAyYHO-TEXHHYECKOTO Iporpecca,
c(OPMHPOBAHHOCTh OTHONICHHSI K MaTeMaTHKE KaK K YacTH OOIIEUeNOBEYECKON KyJIbTyphl Yepes
3HaKOMCTBO C UCTOPHEN pPa3BUTHSI MAaTEMATHKH, IBOJIIOI[EH MaTeMaTHUECKUX HIIeH;

J. 03. Pa3Burhe JIOTMUYECKOTO  MBINUICHUS, IPOCTPAHCTBEHHOTO  BOOOpakeHUs,
QITOPUTMUYECKOH KYIbTYpPbl, KDHTHYHOCTH MBIIUICHUS HA YPOBHE, HEOOXOIMMOM JISI
Oyayeit npodeccuoHaNbHOM e TeNbHOCTH, IS POJIOJKEHUsT 00pa3oBaHMs U CaMOOOpa30BaHMS;

JI. 04. OspnageHue MaTeMaTUYECKUMHU 3HAHUSIMHM UM YMEHUSIMH, HEOOXOAUMBIMU B
MOBCEHEBHOM JKU3HU, JJII OCBOCHUS CMEXHBIX €CTECTBEHHO-HAYYHBIX AMCUUIUIMH M JUCHUIUIMH
po(hecCHOHANBHOTO LIMKJIIA, JUIS MOTY4YeHHUs] 00pa3oBaHusl B 00J1acTAX, HE TPEOYIOMUX YIiTyOJeHHOM
MaTeMaTH4YeCKOM MOATOTOBKY;

JI 05. 'oTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCJIE CaMOOOPa30BaHUIO,



Ha MPOTSHKEHUHU BCEH KHU3HH; CO3HATEIHHOE OTHOIICHNE K HEITPEPHIBHOMY 00pa30BaHHIO KaK YCIOBHUIO
yCHENTHON MPo¢heCCHOHATBHON U 00IIECTBEHHOM IEATEILHOCTH;

JI 06. '0OTOBHOCTB U CLIOCOOHOCTH K CAaMOCTOSITEIbHON TBOPYECKON M OTBETCTBEHHOM
JESTEIIBHOCTH;

JI. 07. TOTOBHOCTH K KOJUJICKTUBHOH paboOTe, COTPYAHHYECTBY CO CBEPCTHUKAMHU B
00pa3oBaTebHON, OOIECTBEHHO 0JIE3HON, y4eOHO-NCCIIe10BATEIbCKON, IPOEKTHOM 1
JpYTUX BUAAX AESITEIbHOCTH;

JI 08. OTHomIeHNE K MPOPECCUOHATHPHON IEATEILHOCTH KaK BO3MOXKHOCTH Y4aCTHsI B PEIICHUH
JMYHBIX, OOIIECTBEHHBIX, TOCYAAPCTBEHHBIX, OOIEHAIMOHATIBHBIX TPOOIIEM;

e MeranpeaMeTHbIX:

M 01. YMeHune caMoCTOSITENIEHO OIPENEIATh L€ IEATENbHOCTH U COCTABIIATD IIJIaHbI
JEATEIIBHOCTH; CAaMOCTOSTENBHO OCYIIECTBIATh, KOHTPOJIUPOBATE U KOPPEKTUPOBATH ICSATEIBHOCTD;
UCII0JIb30BaTh BCE BO3MOKHBIE PECYPCHI AJIsl JJOCTUKEHUS TIOCTABICHHBIX LIEIEH U pealn3alli MJIaHOB
NeSITeIbHOCTH; BEIOUPATh YCHEIIHbIE CTPATETUH B Pa3IMYHbIX CUTYalHsX;

M 02. YmMmeHue npoAyKTHBHO oOLIaTbCcsi M B3aMMOJEHCTBOBATH B IPOLIECCE COBMECTHOM
NeSITeIbHOCTH, YYHUTBIBATh MO3ULUHM APYIHMX YYAaCTHHKOB JAEATENBbHOCTH, 3(P(GEKTUBHO paspelaThb
KOH(JINKTHI,

M 03. BrageHue HaBbIKaMH I103HABATENIbHOH, y4eOHO-HCCIENOBATEIbCKOW W IPOEKTHON
NESTEIbHOCTH, HAaBbIKAMU pa3pelieHus Mpo0sieM; CIOCOOHOCTh U FOTOBHOCTh K CaMOCTOSITEIBHOMY
MOMCKY METOJIOB PELIEHMSI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOJI0B MIO3HAHMUS;

M 04. I'oTOBHOCTh U CHOCOOHOCTh K CaMOCTOSTENIbHOW HH(pOPMalMOHHO-TI03HABATEIbHON
NESTEIbHOCTH, BKJIIOYasi yYMEHHE OPHEHTUPOBAThCS B PpaA3IUYHbIX MCTOYHMKAX UH(pOpMaluuy,
KPUTUYECKH OLEHMBATh W MHTEPIPETUPOBaTh HMH(OpMAIMIO, MOIy4aeMyl0 M3 Pa3IUYHBIX
HCTOYHUKOB;

M 05. BrnageHue sA3bIKOBBIMH CPEACTBAMU: YMEHHE SICHO, JOTMYHO M TOYHO H3JIaraTb CBOIO
TOUKY 3pEHUS], UCII0JIb30BAThH aJI€KBAaTHBIE 3bIKOBBIE CPE/ICTBA;

M 06. BrnageHue HaBbIKaMU IO3HABAaTENbHOW pE(PIEKCHUM KaK OCO3HAHMS COBEpIIAEMBIX
JNEHCTBUII U MBICIUTEIBHBIX IPOLIECCOB, UX PE3YIbTATOB M OCHOBAHWM, IPAHUIl CBOETO 3HAHUS U
HE3HaHUs, HOBBIX [T03HABATEJIBHBIX 3a/1a4 U CPEJCTB I UX JTOCTH)KECHUS;

M 07. LleneycTpeMIIEHHOCTb B MOMCKAX U MPUHITUU PelIeHUH, cOOOpa3uTeIbHOCTh U
UHTYHIMS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTaBIECHUH; CIOCOOHOCTh BOCIPUHUMATH KpPacoTy U
TapMOHHIO MUpa

e IIpeamerHbIX:

IT101. ChopmupoBaHHOCTH NMPEACTABICHUI O MaTEMaTUKE KaK YaCTU MUPOBOW KYyJIbTYPbl U MECTE
MaTeMaTHKd B COBPEMEHHOM LMBWIM3ALlMM, CIOCOOAaX ONUCAHMs SIBIEHHH pealbHOro MHpa Ha
MaTeMaTUYECKOM SI3bIKE;

IT 02. ChopMuUpOBaHHOCTH MPENCTABIEHUH O MaTeMaTHYECKUX TMOHATHAX KaK BaKHEHIIMX
MaTEMaTHYECKUX MOJEIAX, MO3BOJSAIOIIMX OINUCHIBATH M H3Yy4aTb pas3HbIE INPOLECCHl U SIBJICHHUS;
MOHMMAaHKE BO3MOXKHOCTH aKCHOMaTHYE€CKOT'O MTOCTPOCHHUS
MaTeMaTHUYECKUX TEOPHIL;

IT 03. BianeHne mMeTonamMu JOKAa3aTelbCTB U AITOPUTMOB PEIICHMS, YMEHUE MX IPHUMEHSATb,
IIPOBOAMTD JOKA3aTENbHBIE PACCYXKACHUS B X0/I€ PELLIEHUS 3a1a4;

IT 04. BiageHne cTraHIapTHBIMM NPUEMaMH PELICHUS PALMOHAIBHBIX W HPPALMOHAIBHBIX,
MIOKA3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUUYECKUX YPABHEHMM M HEPABEHCTB, HUX CHCTEM;
HCIIOJIb30BaHUE TOTOBBIX KOMIBIOTEPHBIX MPOTPAMM, B TOM YHCJE JUIsl MOMCKA IMYTH PEUICHUS U
WUTIOCTPALVM PEIIECHUS] YPaBHEHUI 1 HEPABEHCTB;

IT 05. ChopmupoBaHHOCTH MPEACTABICHUI 00 OCHOBHBIX TOHATHSIX MAaTEMaTHIECKOTO
aHalu3a U UX CBOMCTBAX, BJIaJICHHNE YMEHHUEM XapaKTepHU30BaTh MOBeJACHNE (DYHKIIUH, UCIIOIb30BaHNE
MOJTyYE€HHBIX 3HAHUH /1715 ONMCAHUS U aHaJIN3a peaJbHbIX
3aBHCUMOCTE;

IT 06. Branenne OCHOBHBIMU MOHATHSMU O IUIOCKMX M MPOCTPAHCTBEHHBIX I'€OMETPUUECKUX
¢urypax, MX OCHOBHBIX CBOMCTBax; C(OPMHPOBAHHOCTH YMEHHs pPacllO3HaBaThb TI'C€OMETPUYECKHE
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burypsl Ha UYepTekax, MOJACISAX M B pEATbHOM MHUpPE; NPUMEHEHHE W3YyYCHHBIX CBOWCTB
reoMeTpuueckux puryp u Gopmyi st pereHus
F€OMETPUUYECKUX 3a/iay U 3ajau C IPAKTUYECKUM COJIEP/KAHUEM;

IT 07. CdopMupoBaHHOCTh TPEACTABICHHH O TMpoleccax U SBJICHHUAX, HWMEIOIINUX
BEPOSITHOCTHBIA  XapaKTep, CTAaTUCTUYECKUX 3aKOHOMEPHOCTAX B pEaJbHOM MHpPE, OCHOBHBIX
MOHATUSIX DJEMEHTAPHOW TEOpPUU BEPOSTHOCTEH; YMEHHM HaXOAWTh M OICHUBATh BEPOSTHOCTU
HACTYIUICHHUSI COOBITUH B MPOCTEHIIMX MPAKTHUYECKUX CUTYallUIX U OCHOBHBIC XapaKTCPUCTUKU
CIIy4aifHbIX BEJTUYMH;

IT 08. Brianenve HaBbIKaMH MCIOJIb30BaHUS TOTOBBIX KOMIBIOTEPHBIX TPOrPAMM MpPU
pelleHuy 3ajay.

Pe3ynbTaThl OCBOSHUS NUCHUTUIMHBI HAPABICHBI HA (OPMUPOBAHUE OOIMX KOMIIeTeHIMii:

OK 01. Beibupats crmoco0sl pernieHus 3a1a4 npodecCuOHATBHON EeATeIbHOCTH TPUMEHUTEIBHO
K pa3JIMYHbIM KOHTEKCTaM;

OK 02. OcymecTBiaTh MOWCK, aHAIW3 W WHTEPHpPETAui0 WH(pOpManuyd, HEOOXOAMMOM s
BBITTOJIHEHUS 33129 TPOPECCUOHATIBHOMN e TEIbHOCTH;

OK 03. IInanupoBaTh U peaIM30BBIBATH COOCTBEHHOE MPO(ECCHOHATBFHOE U JUYHOCTHOE
pasBuTHE;

OK 04. PaboraTh B KOJUIGKTHBE M KOMaHJE, d(H(PEKTUBHO B3aMMOJIEHCTBOBATH C KOJUICTaMU,
PYKOBOJCTBOM, KJIMEHTAMH;

OK 05. OcymiecTBisITh YCTHYIO U NMHUCbMEHHYI0 KOMMYHHUKAIIMIO Ha TOCYAApCTBEHHOM SI3bIKE
Poccuiickoit deneparuu ¢ yueToM 0COOEHHOCTEHM COLUATBLHOTO U KYJIbTYPHOT'O KOHTEKCTA;

OK 06. IlposBasaTh rpa)xaaHCKO-NATPUOTHUECKYIO IMO3UIIMI0, JIEMOHCTPHUPOBATH OCO3HAHHOE
MOBEJICHHE HA OCHOBE TPAIUIIMOHHBIX OOIIEUEIIOBEUECKUX [IEHHOCTEH;

OK 07. CozneiicTBOBaTh COXpaHEHHUIO OKpPYXKAIOIIEH Cpelibl, pecypcocOepekeHuto, 3¢(HeKTUBHO
JIEMCTBOBATH B UPE3BbIYANHBIX CUTYaLUsX;

OK 08. Hcnonp3zoBaTh cpenctBa (U3NYECKON KyNbTYpbl JUIS COXPAHEHUS M YKPEIJICHHS
3/10pOBbsl B Ipoliecce NpoecCHOHATbHOW NEATENbHOCTH U MOAJEp’KaHUS HEOOXOIUMOIro YpOBHS
bu3nYeCcKoil MOArOTOBIEHHOCTH;

OK 09. Mcnonbs3zoBaTh MHPOPMAILMOHHBIE TEXHOJIOTUHU B IPOPECCHOHATBHON AESITETbHOCTH;

OK 10. [Ilomb3oBatbcs mpodecCHOHANBFHOM JOKYMEHTAIlel Ha TOCYAapCTBEHHOM U
WHOCTPAHHOM SI3BIKaX;

OK 11. MHcnonp3zoBaTb  3HaHMs 1O  (PUHAHCOBOM  IpaMOTHOCTH,  IUIAHUPOBAThH
MpPEeANPUHUMATENIbCKYIO JICSITEIBHOCTD B MPodecCHOHAIBHOM cepe.

1.4, PexoMeHayemMoe KOJHYECTBO 4YACOB HA OCBOEHHE MPOrpaMMbl Yy4eOHOI
JAUCHHIITAHBI:
yaeOHoI Harpy3ku ody4varomerocs 312 gacor

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCIIUILIVHBI
2.1. O6beM yueOHOI TMCUMIJIMHBI M BUABI YU4eOHOI padoThl

Bun yueOHo# padoThI O0bém yacos
O01béM 00pa3oBaTeIbHON MPOrpaMMbl Y4eOHO# JUCHTUTNITIMHBI 312
B TOM YHCIIE:
TEOPETHUECKOE 00yUeHne 151
PAKTUYECKHE 3aHSTHS 151
KOHCYJIbTalluH 4
WH/IMBUYAIbHBIA IPOCKT
IIpomexxyTouHasi aTTecTANMA B opme DK3ameHa 6




2.2. TemaTu4ecKkuii IJIaH U coJiep:KaHNe YUeOHOH JUCHMILUINHBI MaTeMaTuka

HanmeHnoBaHue pa3jiejioB
HTEM

Conepma}me yqeﬁﬂoro MarepuaJia, IPAKTUYECCKUEC 3aHATHUSA,
CaMOCTOATEC/IbHAA paﬁoTa 06yqalo11mxca

Oo0beM B
gacax

Yposensn
YCBOEHUSsI

Bsenenue

MatemMaTiKa B HayKe, TEXHUKE, YKOHOMHKE, HHPOPMAITHOHHBIX TEXHOJOTHSIX M MPAKTHIECKOH NesTeTHbHOCTH.
enm u 3a1aun U3ydeHns MaTEeMaTHKH ITpH ocBoeHnH cnennanbHocteil CIIO.

Tema 1. Pa3ButHe IOHATHS O YHCIIC

Coaep:xkanue y4eOHOro MaTepuaJa

1 Ilenble U panmoHanbHbIE YUCa. JJeHCTBUTENbHBIE YUCIA.

2 Hpuﬁ]lu:)iceHHble sviyucaenus. Komnaekcrole wucua.

IIpakTnyeckue 3aHATHSA

Apudmernueckue IeHCTBISI Hall YUCIAMHU

Haxoxnenne npuOIMKEHHBIX 3HAYCHUH BEIMUNH U MOTPEUIHOCTEH BhIYMCIICHUH (aOCOMIOTHOHN 1
OTHOCHUTEIILHOM),

CpaBHCHI/Ie YHUCJIOBBIX BLIpa)KeHI/Iﬁ

Tema 2. KopHu, cTenenu u
sorapupMbl

Coaep:xanue yue0HOro MaTepuaja

1 | Kopuu u crenenu. KopHu HaTypanbHOM CTENEHN U3 YHCJIA M MX CBOWCTBA. CTENECHH ¢ PAIlMOHATBHBIMU
MIOKa3aTeIsIMU, UX CBOMCTBA.

Crerenu ¢ Z[efICTBPITCJ'IBHBIMH IIOKa3aTCIsIMHU.

Ceoticmea cmenenu ¢ 0elicmeumebHbiM NOKA3AMeleM.

Jlorapugm. Jlorapudm ynciaa. OcHOBHOE JorapupMuIecKoe TOXKISCTBO.

JlecsTH4HBIE M HATypaJIbHBIE JIOTapU(MBL.

[paBuna neiicteuii ¢ norapudmamu. [lepexoq kK HOBOMY OCHOBAHHIO.

~N|oO|O B WwIN

IIpeodpa3zoBanue anredpamvyecknx Boipakennii. [[peoOpazoBaHme parMoOHATEHBIX, HPATMOHAIBHBIX
CTENECHHBIX, MOKAa3aTeNIbHBIX U JOTapU(PMUIECKUX BHIPKECHHH.

N INININININ N

IIpakTHyeckue 3aHATHSA

N
(o]

Brruncnenne u CpaBHCHHC KOpHGI\/‘I. Brimonnenne PacyCTOB C paJuKaJIaMu.

Pemenne HppalOHAJIbHBIX ypaBHGHI/Iﬁ. HaXO)K,Z[eHI/Ie 3HAYCHUH CTEICHEH ¢ palMOHAJIbHBIMU TOKA3aTCIIAMU

Cpasuenue creneHell. [IpeoOpa3zoBanus BeIpaXeHHUH, COJIepKAIINX CTEHECHH.

Pemenne nokazaTenbHBIX ypaBHCHI/Iﬁ.

Pemenne nokasaTenbHBIX HCPABCHCTB

Pemenne IMPUKJIAJHBIX 3a4a4.

HaXO)KI[CHI/IC 3HAYCHUM norapn(bMa 110 MMPOU3BOJIbHOMY OCHOBAHMHIO.

ITepexo OT OIHOTO OCHOBAHUS K APYTOMY.

Brruucnenne u CpaBHCHHC HOFapI/I(bMOB.

.HOl"apI/I(i)MI/IpOBaHI/IC 1 MMOTCHIMUPOBAHUC Bpra)KeHHﬁ.

HpI/I6J'II/I>KCHHLIe BbIYMCJICHUA U PCHICHU S MPUKIIAJHBIX 3aJ1a4.

Pemenue norapudMuueckux ypaBHEHHH

Perenne sorapuMuuecKuX HEPaBEHCTB

NININININININININININININ

Tema 3. IIpsiMble U IIIOCKOCTH B
MIPOCTPAHCTBE

Coaep:xanue yueOHOro MaTepuaja

N
o

1 | Bzaumuoe PACIIOJIO0KCHUE ABYX MPAMBIX B IPOCTPAHCTBC. HapaHJ'ICJ'II)HOCTB HpHMOﬁ U IIJIOCKOCTH.

N




HapaﬂﬂeHLHOCTb IUIOCKOCTEH. HepHeH}II/IKyﬂﬂpHOCTL HpﬂMOﬁ " IIJIOCKOCTH.

2 | IlepneHaukyysip ¥ HAKJIOHHAS. YTOJI MEX/Y NPSIMOH U INIOCKOCTHIO0. [IBYyrpaHHbIi yroJ.

w

Yron MCKAY IMJIOCKOCTAMMU. HepHeH[[I/IKyIIﬂpHOCTI) JABYX IIOCKOCTEH.

4 reOMeTpI/IquKI/Ie HpeO6pa3OBaHI/IH IPpOCTPAaHCTBA: HapaﬂﬂeHLHLIﬁ MEPEeHOC, CUMMECTPUSL OTHOCUTEIILHO
IIJIOCKOCTH.

5 | IapamrensHOE TIpoeKTHpOBaHUE. [110U4adb opmocoHanvhol npoekyuu. V1300pakeHne mpoCcTpaHCTBEHHBIX
duryp

IIpakTnyeckue 3aHATHSA

IIpu3Haku B3aUMHOI'O PACIONIOXKEHUS MPSAMBIX. YT0J MEXIY NpsAMbIMU. B3aumuoe
pacnonoKeHNE MPAMBIX U IIIOCKOcTel. [lepnenanKysip 1 HaKJIOHHAS K MIIOCKOCTH.

Vron MCKIAY HpHMOﬁ " IJIOCKOCTBIO. TeOpeMBI 0 B3aMMHOM DPACIIOJIOKCHNHU HpﬂMOﬁ U IIJIOCKOCTH.

Teopema o Tpex nepneHauKyIsipax. [Ipu3Haky U cBOMCTBA MapauICNIbHBIX M EPICHANKYIISIPHBIX IIIOCKOCTEH.

Paccrosaune ot Toukn J0 IINIOCKOCTH, OT HpﬂMOP‘I A0 IUIOCKOCTH, PACCTOSIHUC MCKAY
IJIOCKOCTSAMU, MECKAY CKPCIIUBAOIMMUCS TPAMBIMHA, MCKAY NPOU3BOJIbHBIMHA (I)I/Il“ypaMI/I B IIPOCTPAHCTBC.

[TapannensHOE IPOSKTHPOBAHUE U €TO CBOMCTBA. Teopema o naowaou opmo2oHaIbHOU
npoexyuu MH020y201bHuKA. B3anMHOE pacroioxKeHNe NPOCTPAaHCTBEHHBIX (QUTYD.

Tema 4. KomOunatopnka

Coaep:xanue yue0HOro MaTepuaja

1 DIIeMEHTHI KOM6I/IHaTOpI/IKI/I OCHOBHEBIC IOHATHUS KOM6I/IHaT0pI/IKI/I. 33[(8.‘11/1 Ha 1IoACYECT Yucjia paSMeH.[eHHfI,
TIIEPECTAaHOBOK, COYCTaHMH.

2 | Penrenue 3amau Ha nepebop BapuanToB. Popmyna 6mHOoMa HeloToHA.

3 | CpoiicTBa OMHOMHHANBHBIX KO3 ¢urmenToB. Tpeyronpauk [lackamns.

HpaKTuquKne 3aAaHATHHA

Hctopus pa3BuTHS KOMOHMHATOPHKH, TEOPUH BEPOSITHOCTEH M CTATUCTHKH U UX POJIb B
pasIUYHBIX cepax YeT0oBeUeCKON )KU3HEAeITeILHOCTH.

N [OOININ] N

ITpaBnna komOnHaTOpUKHU. Penenne KOMOMHATOPHBIX 3a1ad.

N

Pasmemienus, coueranus u nepecraHoBkd. bunom HeroToHa u TpeyronbpHuk Ilackans. Ilpuknanssle 3agaun.

Tema 5. KoopauHaTel 1 BEKTOPHI

Conep:xanue yueOHOro MaTepuaja

20

1 | IIpsimoyrosbHas (JeKapTOBa) CUCTEMa KOOPIMHAT B IPOCTPaHCTBE. DOPMYyIia paCCTOSHHS MEXIY ABYMS
TOUYKaMU. YpaBHEHUs cPephl, nI0CKOCMU U NPAMOU.

2 | Bekropsl. Monynb BekTopa. PaBeHcTBO BekTOpOB. CllO)KEHHE BEKTOPOB. Y MHOXKEHHE BEKTOpA Ha YHCIIO.

Pasnoxxenne BCKTOpPA MO HAIIPABJICHUAM.

3 | Yron mexny aByms BekTopamu. [Ipoekius Bektopa Ha ock. KoopnunaTel Bektopa. CransipHoe
IIPOU3BEICHUE BEKTOPOB.

4 | BexTopHOE POM3BEIEHNE JBYX BEKTOPOB H €r0 CBOICTBA

5 | CmemanHOe IpOU3BEICHIE ABYX BEKTOPOB M €T0 CBOMCTBA

6 Wcnonp3oBanue KOOpAWHAT XU BEKTOPOB NPHU PEHICHUHU MaTEMATHYCCKNX W MPUKIIAJIHBIX 3a/1a4.

HpaRTuquKne 3aAHATHHA

Bekropsl. [lelicTBus ¢ BeKTOpamu.

JlexapToBa crcTeMa KOOpAWHAT B IPOCTPAHCTBE.

YpaBHEeHHE OKPYKHOCTH, CHEPHI, TNIOCKOCTU. PaccTostHre Mex Iy Toukamu. J{efcTBus ¢

NININOINININ N




BCKTOpaMu, 3alaHHBIMU KOOpAWHATAMMU. CKaJ’IHpHOC TMMPOU3BEACHUC BEKTOPOB.

BeKTOpHOG YpaBHCHUEC HpHMOﬁ U MJIOCKOCTH. Mcnonp30BaHue BCKTOPOB IPU J0OKA3aTCIbCTBC TCOPEM

CTEPEOMETPHH. 2
Tema 6. OCHOBBI TPUTOHOMETPHH ConeprxaHue y4eGHOro MaTepuaJjia 30
1 | OcHoBHbIe noHATHA. PagnanHast Mepa yriia. BpamarensHoe ABHKCHHE. 2
2 | CuHyc, KOCHHYC, TAHTCHC M KOTAHTCHC YHCIIA. 2
3 | OcHOBHBIE TPHTOHOMETPUYECKHE TOKAECTBA 2
®opMmyasl IpuBeaeHNU. POPMYJIBI CIOKEHUSL.
4 | ®opmynsl yiBOSHUSI PopMynvl NOAOBUHHOZ0 Yed. 2
5 | Ipeodpa3oBaHusi NPOCTEHIINX TPUTOHOMETPHYECKUX BbIPAKEHU I 2
[TpeoOpa3oBaHre CyMMBI TPUTOHOMETPHUYECKUX (DYHKIMH B MPOM3BEICHUE U MPOM3BEICHHUS B CYMMY.
6 | Buipaoscenue mpuconomempuieckux yHKyuil uepe3 maHeeHc nOI0GUHHO20 apeyMenma. 2
7 | TpuroHoMeTpuYecKue YypaBHEeHHsI U HEPABEHCTBA 2
[Tpocreiinme TPUrOHOMETPUIECKUE YPABHEHHS.
8 | lIpocmetiwue mpuzonomempuyeckue HepageHcmed. 2
9 | OOpatHble TpUroHOMeTpHUYeCcKne (PyHKINH. APKCHHYC, apKKOCHHYC, ApKTaHTEHC. 2
IIpakTuyeckue 3aHATHS 12
PaguaHHBINH METOR N3MEPEHNUS YIIIOB BPALICHUS U CBSA3b C IPaJlyCHONH MEPOH. 2
OCHOBHBIE TPUTOHOMETPHIECKHE TOXK/ECTBA, (POPMYJIIBI CII0XKEHHS, YABOCHNUS, IPE0Opa30BaHUE CYMMBI 2
TPUTOHOMETPUUYECKUX (DYHKIMH B IPOM3BEICHHE, ITPE0Opa30BaHNE MPOU3BEICHNS TPUTOHOMETPHIECKUX 2
(hyHKIHN B CYMMYIO 2
[Ipocreiime TpUroHOMETPUYECKHE YPABHEHHNSI M HEPABEHCTBA. 2
OO6parHble TpUroHOMEeTpHUYEeCKHe (PYHKINH: APKCHHYC, apKKOCHHYC, apKTaHT€HC. 2
Tema 7. ®yHkuuu U rpapuku Coaep:xanue yueOHOro MaTepuaja 36
1 | ®ynxnmun. O61acTh ONpeesIeHusl 1 MHOXECTBO 3HaYeHNUH; rpauk (yHKINH, TOCTpOeHHEe TpadruKoB 2
(YHKIMH, 3aJaHHBIX PA3IMYHBIMU CIIOCO0aMHU.
2 | CsoiicTBa ¢pyHknun. MOHOTOHHOCTb, YE€THOCTh, HEUETHOCTh, OTPaHWYEHHOCTD, IEPHOANIHOCTb. 2
3 | IlpoMexyTkn Bo3pacTaHus M yObIBaHMs, HANOOJbIIEE M HAMMEHbIIEE 3HAYESHHUS, TOUKH IKCTPEMyMa.
I'paduueckast uarepnperanus. [IpuMepsl GyHKIIMOHATIBHBIX 3aBUCHMOCTEH B pealIbHbIX IpoLieccax 1 2
ABIICHUAX. ApH(pMeTHUECKHE ONepann HaJ PyHKITHSIMH.
4 | Cnoxnas pynknus (komnosunwst). [lousmue o HenpepbigHocmu QyuKyuu. 2
5 | Ooparubie pynkunu. Obnacme onpedereHus u 0oracms 3Havenuti oopammou ynxyuu. I pagpux 5
obpamnou hynxyuu.
6 | CreneHHble, moka3areabHble GYHKIHH.
Omnpenenenns GyHKINH, X cBoiicTBa u rpaduku. [Ipeodpasosanus rpadukos. [lapaniensHbIA epeHoc, 5
CUMMETpPHSI OTHOCHUTEIHHO OCei KOOPIMHAT U CUMMETPHSI OTHOCHTENIBHO Hadaxa KOOPAWHAT, CHMMETPHUS
OTHOCHTEIIFHO IPSMOH Y = X, pacTsDKEHHE U CKATHE BAOJIb 0CEH KOOPMHAT.
Jlorapupmuueckue PyHKIUM.
Omnpenenenns GpyHkumii, ux cpoiictsa u rpaduxu. [Ipeodpazosanus rpadukos. [TapamiensHblil nepeHoc, 2

CUMMETpPHA OTHOCUTCIIBHO oceit KOOPpAUHAT U CUMMETPUA OTHOCHUTEIILHO Havdajla KOOpAUHAT, CUMMETPHUs
OTHOCHUTCJIIbHO HpﬂMOﬁ Y = X, pacTsLKCHHUE U C)KAaTUEC BOJIb ocel KOOpAUHAT.

10



Tpurosomerpuyeckue (pyHKIUH.
Omnpenenenns GyHKIWH, nX cBoiicTBa u rpaduku. [IpeodpasoBanus rpadukos. [lapamnensHsIil nepeHoc,

Ny 2
CHMMETpPHS OTHOCUTEIIHHO OCEH KOOPIUHAT U CHMMETPHSI OTHOCUTEIBHO Havdaa KOOPJUHAT, CHMMETPHUS
OTHOCHTEINILHO NPSIMOM Y = X, PacTsHKCHHUE U CXKATHE BAOJIb OCEH KOOPAMHAT.
OOpaTHble TPUTOHOMeTPUYeCKUEe (PYHKUMHU
Omnpenenenns GyHKINH, X cBoiicTBa U rpaduku. [Ipeobpa3zosanus rpadukos. [TapamiensHbIi mepeHoc, 2
CHMMETpPHS OTHOCUTEIIHHO OCEH KOOPIUHAT U CHMMETPHSI OTHOCHTEIBHO Havdaia KOOPJUHAT, CHMMETPUS
OTHOCHTEINILHO NPSIMOM Y = X, PacTsDKCHHUE U CXKATHE BAOJIb OCEH KOOPAMHAT.
IpakTnyeckune 3aHATHSA 18
[Iprmeps! 3aBECUMOCTEH MEKTY TEPEMEHHBIMH B PEATIbHBIX MIPOIIECCAX U3 CMEXHBIX 2
JquctuiuivH. Onpenenenne pyHKIUH.
IToctpoenue u uyreHue rpadukoB Gpyukiwmii. MccnenoBanue GyHKINU. 2
CBoiicTBa JINHEHHOHN QyHKIUH 2
CBoliCcTBa KBaIpaTUYHOM (DyHKLIUH 2
CBOICTBa KyCOYHO-JIMHEIHOW (DYHKIIMU 2
CBoiicTBa IpOOHO-TMHEWHOH QyHKIUH 2
HenpepeiBHble 1 nepuoandeckue ¢pyHkipn. CBoiicTBa U rpadMKy CHHYCa, KOCHHYCa, TAHT'€HCA ¥ KOTaHIeHca. 2
Ooparnbie ¢pyHkun 1 ux rpaduku. OOpaTHbie TpUroHoMerpudeckue GpyHkuun. IlpeodbpasoBanus rpaduka 5
¢ynkiun. ['apmoHnueckue KoyieOaHusI.
IIpuknanHele 3ana4u. 2
IToxasarenbHeIe, JJorapu(pMUUEeCKHe, TPHTOHOMETPUYIECKHE YPABHEHUS U HEpABEHCMEA.
Tema 8. MHOTOTpaHHHKH H Cojep:kaHue y4e0HOro MaTepuaJjia 44
KpyTible Tella 1 | Bepumssl, peOpa, rpaHn MHOTOTpaHHUKA. Pasgepmxa. 2
2 | Muoeozepannvie yenvl. Boinyknvie mrocoepannuku. Teopema Diinepa. [puzma. 2
3 | Ipsimas u naxnounas npusma. [IpaBuibHas nmpusma. 2
4 | Tapamrenenunen. Ky6. [Tupamuna. [IpaBunsHast mupamuaa. Y cedeHHas mupaMuaa. Terpasap. 5
5 | Cummerpuu B KyOe, B IapaJulelienuIe e, B IpU3Me U TUpaMHu7Ie. 2
6 | Ceuenus ky0a, MpU3MBbl U TUPAMUJIBL. 2
7 | IlpencraBneHue o MpaBWIBHBIX MHOTOTPAaHHUKAX (TETpadape, Kyoe, OKTadApe, T0JeKadApe U UKOCAIPE). 5
8 | Tena M MOBEPXHOCTH BpAIEHUS 5
[unuHap u KoHyC. Y ceueHHbIH KOHYC.
9 | OcHoBanue, BbIcOTa, OOKOBas IIOBEPXHOCTD, 00pa3yromasi, pa3BepTKa. 2
10 | OceBble ceueHUsI U CEUCHHMS, TTApAIICIbHBIC OCHOBAHHMIO. 2
Iap u cdepa, nx ceuenust. KacarenpHas IIIOCKOCTB K cepe.
11 | A3mepeHnust B reoMeTpuH 2

O6beM u ero m3mepenue. MarerpansHas popmya oobema.

11
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(DOpMyJ'II)I obbeMa Ky63, NpAMOYTOJIBHOT'O IMapajuiejicnuneaa, mMpusmMbl, HUJIMHAPA.

13

®dopmynbl 00beMa MTUpaMUAbI U KOHYCA.

14

(DOpMyJ'II)I iomaign HOBerHOCTeﬁ OWJIMHApPA U KOHYCa. (DopMyJ'II)I o0beMa mapa u mjiomaan C(bepLI.

15

[MomoOue ten. OTHOMICHHS TUTOIIAACH TTOBEPXHOCTEH M 00HEMOB ITOTOOHBIX TEIL.

NN NN

IIpakTHyeckue 3aHATHS

=
N

Paznmmansie BHUbI MHOTOI'DaHHHUKOB.

N300paxeHnss MHOTOTPaHHHKOB

Cedennsi, pa3sBepTKH MHOTOI'PaHHHKOB.

[Tnomans MOBEpXHOCTH.

Busbl cuMMeTpuil B IpOCTPaHCTBE.

CI/IMMeTpI/Iﬂ TCJI BpalllCHUA 1 MHOTOI'PAHHUKOB.

Brmanciaenue miomanei 1 00eMOB.

NININININININ

Tema 9. Hagana MaTeMaTHYECKOTO
aHaIM3a

Coaep:xkanue yueOHOro MaTepuaja

1

IMocnenoBarenbHocTH. CrIocoOBI 3a/1aHNS M CBOMCTBA YUCIIOBBIX MOCHIE0BAaTENbHOCTEH. [Tonamue o
npeoene nociedosamenvrocmu. Cyuwecmeoganue npeoeia MOHOMOHHOU 02PAHUYEHHOU
noC1e008aMenIbHOCHU.

CymmupoBaHHe TOcienoBaTelIbHOCTEH. beckoHeuHo yOBIBaromas reomMeTpudeckas Nporpeccus U ee
cymMMa.

[pousBoanasi. [lonsATHE 0 IPOM3BOIHON PYHKITNH, €€ TEOMETPHUUSCKUI 1 HPUIUICSCKUN CMBICII.
YpaBHeHue kacatenbHOH K rpaduky ¢pyHKmH. [Ipon3BogHbIE CYMMBI, pa3HOCTH, TPOU3BEICHHs, YACTHBIE.

S

[Tpon3BoiHBIE OCHOBHBIX MJIEMEHTAPHBIX (PYHKIHUH.

(6]

[TpumMeHeHne MpoM3BOAHON K MCCIICIOBAHUIO (DYHKIMH U TOCTPOSHHIO IPauKOB.

Tlpoussoonvie obpamnoil pyuxyuu u KoMno3uyuu QYHKYUU.
[Tpumeps! UCIIOJIB30BAHUSI IPOU3BOIHOMN JUIsl HAXOXKACHUS HAMJTY4IIEero PeleHus B
NPUKJIAIHBIX 33/1a4aX.

7

Bropas npou3BojHasi, ee reOMeTpUIECKU U (PU3NUECKHIA CMBICI.
HaxosxieHue CKOpPOCTH JUIs TIpoliecca, 3alaHHOT0 (OpMYIIOH U rpauKOM.

N

HpaKTuqecmle 3AHATUHA

N
~

Yucnosas IMOCJIC10BATCIIBHOCTD, CIIocoObI ee 3aJJaHuA, BBIYUCIICHUA YJICHOB ITOCJIICIOBATCIIHHOCTH.

IIpenen nocnenoBaresnbHOCTU. beckoHEUHO yObIBarOIIas TeOMETPUIECKasi IPOTPECCHS.

IIpou3BosiHas: MEXaHUUYECKUN U T€OMETPUYECKUI CMBICII TPOU3BOJHOM.

YpaBHeHHE KacaTeILHOU B 001IEM BUJE.

[paBuia u popmysl guddepeHurpoBanus, Ta0IMIA TPOU3BOIHBIX SJIEMEHTapHBIX (QYHKIHH.

[paBuia u popmysl guddepeHurpoBanus, Ta0IMIA TPOU3BOIHBIX SJIEMEHTapHBIX (QYHKIHH.

[TpaBuia u popmynsl quddepeHurpoBanus, TadINIA TPOU3BOIHBIX JIEMEHTAPHBIX (YHKIHH.

[TpaBuia u popmysl guddepeHurpoBanus, Ta0IMIA TPOU3BOTHBIX SIEMEHTapHBIX QYHKIHH.

I/ICCHGHOBaHI/Ie q)yHKL[I/II/I C IIOMOIIBIO HpOH3BO,HHOﬁ.

I/ICCHGHOBaHI/Ie q)yHKL[I/II/I C IIOMOIIBIO HpOH3BO,HHOﬁ.

NINININININININININ
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Haxoxnenue Han60n1>mer0, HAaUMCHBUICTO 3HAYCHU S U DKCTPEMAJIbHBIX 3HAYCHMH (byHKIlI/II/I.

N

HaxoxaeHne HanOobIIero, HaMMEHBIIET0 3HaYEHHsI M 9KCTPEeMaIbHBIX 3HAUCHUH (DYHKIUH. 2
Tema 10. UnTerpan u ero Copep:xanue yueOHOr0 MaTepHaJia 16
MIpUMEHEHNE 1 | IepBooOpasHast U HHTErpaJl. 2
2 | IlpumeHeHMe onpe/ieIeHHOTO UHTErpaia sk HAX0XKJICHHUS IJIOINA/IM KPUBOJIMHEHHOH Tpanenu. 2
3 | ®opmyna Herorona—JleiioHuna. 2
4 | TlpuMepbl NpUMEHEHHUs] MHTErpaJia B (PU3HKE U TEOMETPHUH. 2
IIpakTHYyecKue 3aHATHSA 8
HWuterpan u nepsooGpasHasi. 2
Teopema Herorona—1Jleli6auna. 2
[TpumeHeHre HHTErpala K BBIYUCICHHIO (PM3MYECKUX BEJMYUH U ILIONIA ICH. 2
[TpuMmeHeHne HTErpajia K BBIYUCICHHUIO (PM3MYECKUX BEJUYHMH U TLUIONIAICH. 2
Tema 11. DieMeHTHI TEOpUH Cojep:kaHue y4eOHOro MaTepuaJjia 14
BEPOSITHOCTEN U MaTEMaTHUYECKON 1 | DaemMeHTHI TeopuM BepOSITHOCTEIH
CTATHCTHKH CoOBITHE, BEPOSITHOCTD COOBITHS, CIIOKCHHE U YMHO)KEHHE BEpOATHOCTEH. [lonamue o Hezasucumocmu 2
cobvimuiil. J{uckpemuas ciyuaiunas 6enutuna, 3aKko1 ee pacnpeoeienus. quciogvle xapaxmepucmuku
Juckpemuou cayyatnou genudunsl. [lonsmue o 3axoHe OonbuILUX Yuce.
2 | DaeMeHTHI MATEMAaTHYeCKOil CTATHCTUKH
[IpencraBnenne maHHBIX (TaONWIBL, OWArpaMMBI, TpPaQUKH), 2eHepanbHAs COBOKYHHOCHb, 6blOOpKA, 2
cpedHee apugmemuyeckoe, MeOUand.
3 | Hlousamue o 3a0auax mamemamuieckol Cmamucmuxu. 2
Pewenue npaxmuueckux 3a0ay ¢ npumerneHuem 6eposmHOCHHbIX MEMO008.
IIpakTHyecKue 3aHATHSA 8
Krnaccudeckoe onpeeneHne BeposITHOCTH, CBOWCTBA BEPOSTHOCTEH, 2
TeopemMa 0 cymMMe BEpOSITHOCTEH. 2
Briuuciienue BepositHocTel. Ilpukiiagasle 3agauu. 2
IIpencraBnenne YnCIOBBIX JaHHBIX. [IpHuKIiIagHbIe 3a0a4u. 2
Tema 12. Ypasuenus u HepaBenctea | Cojep:kaHue y4eGHOro Marepuajia 20
1 | YpaBHeHMs M cUCTeMBbl ypaBHeHUIi. ParoHansHble, HppaloHaIbHBIE, TOKa3aTeIbHbIE U
TPUTOHOMETPHUYECKHE YPAaBHEHUS U CUCTEMBI.
PaBHOCUIIBHOCTE YypaBHEHUH, HEPABEHCTB, CUCTEM. 2
OCHOBHBIE IPHEMBI HX peIIeHNs (pa3IoKeHNe Ha MHOXHUTEIH, BBEICHHE HOBBIX HEHM3BECTHBIX,
I0/ICTAHOBKA, Tpa)UuIeCKHii METO).
2 | HepaBencrBa. PanmoHanbHbie, HppallMOHANIBHbIC, I0KA3ATENbHBIE U MPULOHOMEMpPUYecKue HEPaBEeHCTBRA. 5
OCHOBHBIE IPHEMBI HX PEIICHUS.
3 | Ucnoab3oBanue cBoiicTB U rpadukoB pyHKIMIi PU pelleHNN YpaBHEHUii U HepaBeHCTB. MeTo
nHTepBaNOB. M300paskeHne Ha KOOPIMHATHOM INIOCKOCTH MHOXKECTBA PEIICHUH YpaBHEHHUH 1 HEPaBEHCTB C 2
JIBYMsI IEPEMEHHBIMU M UX CHCTEM.
4 | Ilpuknaousie 3a0auu IlpuMeHeHNEe MaTEMaTHYECKUX METO/IOB JIsl PELLICHUs! COJIEPIKaTEIbHBIX 3a/1a4 U3
Ppas3IMYHBIX 00JacTel HAYKH U MPAKTHUKH. 3

Wurepnperanust pe3ysibTarta, y4eT peajbHbIX OrpaHHYCHUI.
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HpaRanecxne 3AHATHHA

11
Kopau ypaBHeHwuil. 2
PaBHOCHIBHOCTE ypaBHEHUI. 2
[peoGpasoBanue ypaBHEHUIA. 2
OCHOBHBIE IPHEMBI pEIICHHUs YpaBHEHUH. Penenue cucteM ypaBHeHHUH. 2
Vcnonp3oBanue cBOMCTB ¥ rpadukoB GYHKIMH ISl pelieH:s ypaBHEeHUH U HEPaBEHCTB. 3
Hroro 311
Kouncyabrauuu 4
IK3aMeH 6
Bcero: 312
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3. YCJOBUS PEAJIM3AIIAN YYEFHOU JUCHUILIAHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MATEPUAJIBLHO-TEXHUYECKOMY 00ecnedyeHuIo
Peanuzanus yqeOHON AMCUUIUIMHBI TPEOYET HANWYKS Y9eOHOrO KabMHETa MaTeMaTUKU
ObopynoBanue KabuHeTa:

- TOCAZI0YHbIE MECTA M0 KOJIMUYECTBY O0YJaIOIIUXCS;

- MHOTO()YHKITMOHAJIbHBIA KOMILIEKC MPETOIaBaTes;

- HarsIHbIe TOCOOUS (KOMIUIEKTHI y4eOHBIX TaONHUII, IJIAKATOB, IIOPTPETOB BBLAAIOLINXCS
YUEHBIX-MAaTEeMaTUKOB | JIp.);

- pa31aTOYHBIN MaTepual K MPaKTUYECKUM padoTam;

- OMOIMOTEeYHBIN (POHI.

TexHuueckue cpeacTBa 00yYeHHUs:

- KOMIIBIOTEP C BBIXOJIOM B VIHTEpHET C JIMIICH3MOHHBIM IIPOTPAMMHBIM 00ECIICYCHUEM;
- MYJIbTUMEAUAIIPOEKTOP.

3.2. UudopmanuonHoe odecriedenne 00yueHus
Jlis peasin3aluy nporpaMmbl OMOINOTEYHBIN (POHA KOJJIeKa UMEeT Ne4aTHbIe U
AIIEKTPOHHBIE 00pa30BaTeIbHBIE U HHPOPMALMOHHBIE PECYPCHI, PEKOMEHIyeMbIE IS
UCIIOJIb30BaHUS B 00pa30BaTeIbHOM MPOLIECCE.
3.2.1. IleuaTHble U31aHUS
s cryaeHToB

1. bammvakoB M.M. Maremaruka: aiareOpa M Hayajla MaTeMaTUYECKOrO aHajIu3a,
reoOMEeTpHsL: y4eOHUK  JUIs CTY/CHTOB po¢eCcCHOHATIBHBIX 00pa30BaTeNIbHBIX
opraHm3aiuii, ocBanBaronux npodeccuu u crenpanpaoctu CI10. - M. ,2017

2. bammakoB M.M. Matemaruka: anreOpa ¥ Hauyana MaTEeMaTHUYECKOrO aHalu3a,
reometpus: COOpHUK 3amauy NMpOQMIHLHOW HANpPaBICHHOCTU: yuel. rmocobue s CTY/IEHTOB
npodeccHOHANbHBIX ~ 00pa30BaTeNbHBIX  OpraHM3alUil, OCBauMBAIOUIMX Ipodeccuu U
cnennanbpioctu CIIO. - M. ,2017

3. bammakor M.M. Matemaruka: anreOpa ¥ Hayana MaTeMaTHUYECKOTO aHAlu3a,
reoMeTpust: 3aladHUK: yued. mocodue sl CTYJEHTOB NMPOQPEeCCHOHANBHBIX 00pa30BaTeIbHBIX
opraHusaiuii, oceauBaromux npodeccun u cnenuansHoctu CII1O. - M. ;2017

4. bammaxoB M.M. Marematuka: anrebpa ¥ Hayajga MaTeMaTHYECKOTO aHAIM3a,
reoMeTpusi: OJEKTPOHHBIM yde0.- METOJI. KOMIUIEKC JUIsl CTYIEHTOB HNpO(ecCHOHATbHbIX
o0Opa3oBaTeNbHbIX OpraHu3aluii, ocBanBaroumx npodeccuu u cneunaibHoctu CI10. - M.,2017

5. Anumos Il. A. u op. MaremaTuka: aiaredpa U Hayaja MaTeMaTHMYECKOro aHau3a,
T€OMETPHSL.

6. Aunrebpa m Hayajma MaTeMaTU4YeCKOro aHanusa (0a30BbI M yri1yOJEHHBIM ypOBHN)
10—11 xmaccel. — M., 2014.

7. Amanacan JI. C., Bymysos B. ®@., Kaoomyes C. b. u op. MaremaTuka: anrebpa u
Hayajla MareMaTudeckoro aHanuza. ['eomerpus. ['eomerpust (0a30BbIi M yriIyOJIEHHBIN
ypoBuHu). 10—11 xmaccer. — M., 2014.

8. bawmarxoe M. H. MaremaTnka: y4eOHHK JUIs CTYA. YUPSKICHUH cpea. mpod.
obpazoBanust. —M., 2014.

9. bBawmarxos M. H. Marematuka. COOpHUK 3ama4 Npo(UIBLHON HaIpaBICHHOCTH:
yueb. [Tocobue mis cTya. yupexaenuit cpen. npod. odpazoBanusi. — M., 2014.

10. Bawmaxos M. U. Matemarnka. 3amaqHuk: y4e0. mocodue sl CTYA. YIpeKISHHUH
cpen. npod. obpazoBanus. — M., 2014.

11. Bawmaxoe M. H. Matematuka. DJIEKTPOHHBIA y4€0.-METOJ. KOMILJIEKC JIJISi CTY/I.
yupexaeHuit cpen. npod. odpazoBanus. — M., 2015.

12. Bawmarxos M. M. Matematuka (0a30BbIi ypoBeHs). 10 kiracc. — M., 2014.

13. BPawmaxos M. . Matematuka (6a30BbIif ypoBeHns). 11 kiacc. — M., 2014.

14. Bawmaxoe M. U. Anrebpa u Havana aHanu3sa, reomerpus. 10 kimace. — M., 2013.
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15. Bawmaxose M. H. Marematuka (6a30Bblii ypoBeHb). 11 kmacc. COOpHMK 3amad:
yueb.mocodbue. — M., 2012.

16. I'yces B.A., I'puroppeB C.I'., MBonrmna C.B. Maremaruka: anrebpa W Havaia
MaTEeMaTHYeCKOro aHaliu3a, T[eOMETPHUS:y4eOHUK Uil CTYAEHTOB Hpo(eCCHOHATbHBIX
o0Opa3oBaTeNnbHBIX OpraHu3anuid, ocBauBawmux mpodeccun u cnenuansHoctn CIIO. -
M.,2017.

17. I'yces B. A., Tpucopves C. I., Heoneuna C. B. Marematuka s npodeccuii u
CHEHATbHOCTEH COLMATbHO-9KOHOMUYECKOTO MpOo(uiis: y4eOHHUK [UIsl CTYH. YYpEexKICHUU
cpen. nmpod. odpazoBanusi. — M., 2014.

18. Konseun FO.M., Trauesa M. B, ®@eodeposa H. E. u Op. MartemaTtuka: anrebpa u
Hayvaja MaTeMaTHYecKoro aHanusa. Anredpa U Hadaja MaTeMaTHYeCKOro aHainu3a (6a30BbIi U
yriyoseHnsiii ypoBHu). 10 kimace/mox pen. A. b. XKXuxuenko. — M., 2014.

19. Konseun FO.M., Txkauesa M. B., @eodeposa H. E. u op. Maremaruka: anrebpa u
Hayajla MaTeMaTH4ecKoro aHaiuza. Anredpa U Hayana MaTeMaTHYeCKOTo aHaiu3a (0a30BbId U
yray6nennbsiit ypoan). 11 knace/mox pea. A. b. XKwwkuenko. — M., 2014.

st nmpenoxasaresieii

1.  ®enepanbbiil 3akoH oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii
Oenepanuny» (B pen. DenepanbHpix 3aKk0HOB 0T 07.05.2013 Ne 99-03, ot 07.06.2013 Ne 120-D3,
o1 02.07.2013 Ne 170-®@3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-®3, ot 03.02.2014 Ne
11-®3, ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-d3, or 27.05.2014 Ne 135-@3, or
04.06.2014 Ne 148-®3, ¢ u3M., BHeceHHbIMH DenepanbHbIM 3ak0oHOM 0T 04.06.2014 No 145-D3, B
pen. Ot 03.07.2016, ¢ uzm. ot 19.12.2016).

2. Ilpukaz MunoOpnaykun Poccum ot 17.05.2012 Ne 413 «O0 yTBepKAeHUU
(benepanbHOrO0 TOCYAapCTBEHHOTO OOPa30BATEIBHOTO CTAaHAApTa CpelHero (MOJHOT0) OOIIEero
oOpazoBanus» (3apeructpupoad B Muntocte PO 07.06.2012 No 24480).

3.  IIpuxaz Munobpnayku Poccuu ot 29.12.2014 Ne 1645 «O BHeceHMM MU3MEHEHH B
[Ipuka3z MunucrepcTBa o6pa3oBanus 1 Hayku Poccuiickoit @eneparuu ot 17 mas 2012 r. Ne 413
«O06 yTBepXkaeHUHU (enepatbHOr0 roCy1apCTBEHHOTO0 00pa30BaTENbHOIO CTAaHAAPTa CPEIHETO
(mosHOTO) 00IIIEr0 00pA30BAHUS Y.

4.  Ilpuka3 MunucrepcTBa oopazoBanus U Hayku P® ot 31 nexabps 2015 r. Ne 1578 «O
BHECEHUU M3MEHEHUH B (esiepalibHbIil TOCYyJapCTBEHHBIN 00pa30BaTeNbHbI CTaHIAPT CPEIHETO
obmiero o0pa3oBaHMs, YTBEPXAECHHBIH TNpuKazoM MuHHCTepcTBa 00pa3oBaHMs U HAyKH
Poccuiickoit @enepanuu ot 17 mast 2012 r. N 413».

5. IlpumepHas ocHOBHas  oOpa3oBaTelbHas  MporpaMMmMa  CpegHero  oOIero
oOpa3oBaHmusi, 0JI00peHHas pelnieHueM (eaeparbHOT0 yueOHO-METOIUYECKOr0 OOBEAMHEHUS 10
obmemMy oOpa3oBaHuto (MpoTokoid oT 28 utoHs 2016 1. Ne 2/16-3).

6. Ilucemo JlemaprameHTa TOCYJZApCTBEHHOW TOJUTUKA B CQepe TOITOTOBKH
pabouux kaznpoB u JIIO MunuctepctBa obpa3oBanus u Hayku P ot 17.03.2015 Ne 06-259
«PexoMeHaMu MO OpraHU3alliy TOJYyYEHHUsS CpeJHEero oOIiero oOpa3oBaHUs B Ipeaenax
OCBOEHHUS 00pa3oBaTeIbHBIX MPOTrPaMM CPEJHEro MPo(ecCHOHANTBHOTO 00pa3oBaHus Ha 0ase
OCHOBHOTO 0011ero oOpa3oBaHHsl C ydeToM TpeOoBaHUI (enepaibHbIX TOCYIapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB U TMOJTy4aeMoW Mpo(eccuu WM CHEHHUATIbHOCTH CPEIHETo
npodeccnoHanTbHOTr0 00pa30BaHU.

7. Bbawmakoe M. M. MaremaTuka: KH. JJIsl IpenojjaBareist: MeTo. nmocodue. — M.,
2013

8.  bawmaxos M. U., [[vicanos I1I. d. MeTonuueckoe 1mocodue Jis MOArOTOBKHU K
EID. — M., 2011.

3.2.2.. DJIeKTpOHHbBIEe U31aHusl (JIEKTPOHHBIE pecypchl)

9.  www.fcior.edu.ru (MadopmanmionHble, TPEeHUPOBOYHBIE W KOHTPOJBHEIC
MaTepHaIbl).

10. www.school-collection.edu.ru (Emunast KoyuteKuu g poBbIX 00pa3oBaTeIbHBIX

pecypcoB).
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4. KOHTPOJIb 1 OLIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCIUILIMHBI

KoHTpoJIb M OLEHKAa pe3ylbTaTOB OCBOCHUS YUCOHOW JUCIUILIAHBI

OCYIICCTBIIAACTCA

IpenojaBaTesieM B Ipollecce MPOBEACHUS MPAKTUYECKUX 3aHATUN U JabOpaTOpHBIX padorT,
TECTUPOBAHUSA, A TAKXKE BBINOJIHEHHUS OOYYaIOIIUMKCS WHIWBHIYAIbHBIX 3aJaHUI, MPOEKTOB,

HUCCIIENOBAHUM.
Pe3ysabTaThl 00yueHHus1 ®DopMBbI M METOABI KOHTPOJISA U
OIICHKHN pe3yJIbTaTOB oﬁyqe}mﬂ
JIMYHOCTHBIE: Dopmol KORMPONsL 00yueHUA:

J101. ChopMUpOBaHHOCTH MPEICTABICHHUI O MATEMATUKE KaK
YHHUBEPCAJIBHOM SI3bIKE HAYKHU, CPEICTBE MOJICIIUPOBAHUS SBICHUN U
MIPOIIECCOB, UACSIX M METOAaX MaTCMATHKU

J1 02. [ToHnmMaHue 3HAYUMOCTH MAaTEMATUKH JJIsl HAYYHO-TEXHHUYECKOTO
nporpecca, copMUPOBAHHOCTh OTHOIIICHHS K MATEMATHKE KaK K 4acTU
00IIIeUYeITIOBEUSCKON KYIbTYPHI Uepe3 3HAKOMCTBO C UCTOPUEH pa3BUTHS
MaTEeMaTHKH, SBOJIIOIIMCH MaTeMaTUUECKUX UJIeH

JI. 03. Pa3BuTHe JOTHYECKOTO  MBIIUICHHUS, IPOCTPAHCTBEHHOIO
BOOOPaXKCHUs, aNTOPUTMHYECKON KYJIbTYpBl, KpHTHYHOCTH MBILUICHUS Ha
YpOBHE, HEOOXOAMMOM it Oymymiedl mpodeccHoHaIbHON NesTeNbHOCTH,
JUIsL IPOJOJDKEHUsI 00pa30BaHus M CaMo00pa3oBaHHs

JI 04. OBnageHne MareMaTU4ECKUMH 3HAaHUSIMU U YMEHUSIMH,
HEOOXOIUMBIMH B ITOBCEIHEBHOM KU3HU, IJISI OCBOEHHS CMEKHBIX
€CTeCTBCHHO-HAYYHBIX JUCIUIUINH U AUCIUILIAH MPO(HECCHOHATEHOTO
LUK, 71 TOJTyYeHHs 00pa30BaHus B 001aCTAX, HE TPEOYIOIIHNX
yrIyOJICHHON MaTeMaTHYECKOM MOTOTOBKU

JI 05. T'oroBHOCT, W CHOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIE
camMo00pa30BaHMIO, Ha MPOTSHKEHUH BCEHl  JKU3HM;  CO3HATEIBbHOE
OTHOIICHHE K HENpephIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCHEIIHOH
poeCCHOHATIBHOI 1 0OIIECTBCHHOM JACITEIHHOCTH

JI 06. T'0OTOBHOCTh M CIIOCOOHOCTH K CAMOCTOSITENIBHOM TBOPYECKOH H
OTBETCTBEHHOM JCATCIBHOCTHU

JI 07. TOTOBHOCTP K KOJUICKTUBHOW paboTe, COTPYJHUYECTBY CO
CBEpPCTHHUKAMH B O0pa30oBaTeIbHOM, OOMIECTBEHHO IIOJIE3HOW, Yy4eOHO-
HCCIIEeI0BATENIbCKOM, IPOEKTHOM U

JPYTUX BUAAX NESTCIBHOCTH

JI 08. OTHomIeHne K POodecCHOHATEHON JESITeTPHOCTH KaK BO3MOKHOCTH
ydacTusi B pEUIEHHHM JIMYHBIX, OOIIECTBEHHBIX, TI'OCYJapCTBECHHBIX,
0OIICHAITMOHATEHBIX TTPO0IIEM

MeTanpeaMeTHbIe:

M 01. YMeHue caMOCTOSTENBHO ONPEACNATh LENUu JAESITeIbHOCTH U
COCTaBJISITH IIJIAHBI

JIESITEIbHOCTH; CAMOCTOSATEIHHO OCYIIECTBIISATh, KOHTPOJIUPOBATh U
KOPPEKTHPOBATh JIEATEIHHOCTD; UCTIONH30BATh BCE BO3MOMXHBIE PECYPCHI
JUTSL TOCTYKEHUSI TIOCTaBJICHHBIX TEJIel U peaan3aliuy TIIaHOB
JIESITEIbHOCTH;, BRIOMPATh YCIIENTHBIE CTPATETHH B PA3JIMUHBIX CUTYAIUSIX

M 02. YMeHne npoayKTUBHO OOIIAaTHCS U B3aUMOJICHCTBOBATD B IPOIIECCE
COBMECTHOM JACATCIbHOCTH, YYUTBIBATH MMO3UIIUN APYTUX YUACTHUKOB
JIeATeILHOCTH, 9 PEKTUBHO pa3peraTrb KOHPIUKTHI

M 03. BnaneHue HaBbIKaMH [TO3HABATEIBHOM, y4eOHO-HCCIICAOBATEIHCKON
Y TIPOCKTHOW JESTEIBHOCTH, HABBIKAMH Pa3peIIeHUs IPoOIIeM;
CIOCOOHOCTh M TOTOBHOCTB K CAMOCTOSITEIFHOMY TIOUCKY METOJIOB
pelIeHHs IPaKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMuHbIX METOJ0B
IMO3HAHHS

M 04. ['0TOBHOCTB B CIIOCOOHOCTH K CAMOCTOSATEIILHOW MH(POPMAMOHHO-
[103HABATEIBHOMN EATEIbHOCTH, BKIIOUAsi YMEHHUE OPHUEHTUPOBATHCS B
Pa3TUIHBIX UCTOYHUKAX HH(DOpMAIH, KPUTHUECKH OTICHUBATH H
HHTEPNIPETUPOBATH HHPOPMAIIHIO, MTOITYIAEMYIO U3 Pa3IMYHBIX UCTOYHHUKOB

M 05 BJ'Ia]leHI/Ie SA3BIKOBBIMHU CPEACTBAMU: YMEHUEC SACHO, JIOTUYHO U TOYHO
M3J1arath CBOIO TOUKY 3PEHHS, UCIIOJIb30BATh aJ€KBATHBIC SI3bIKOBbBIC
cpezcTBa

- YCTHBIH OIIpOC,
- IUCbMEHHOE TECTUPOBAHUE;
- KOHTPOJIbHBIE PabOTHI;

- JOMallHHe 3aJaHusd
mpoOJIEMHOTO XapaKTepa;

- IpakTHYECKHE 3aJaHHs 1O
pabote ¢ nHbOpManuei,
JOKYMEHTaMH, JIUTePaTypoi;

- AKTHUBHOCTh  HA  3aHATHSIX
(aKcmepTHOE

CYy)KICHHE;  JOMOJHEHUS K
OTBETaM

COKYPCHHKOB U T.I1.)
Dopmvl  oyenxu
Pe3YIbMamueHOCIU 00YyYeHusL:
- TpagMIHOHHAS CHCTEMa
OTMETOK B Oa/mmax 3a
KOKIYI0 BBIIIOJIHEHHYIO paboTy,
HA  OCHOBE KOTOPBIX

BBICTABJIICTCA UTOroOBast OTMETKa

Memoovt Konmpons
HaNpaeneHvl Ha NPOBEPKY YMEHUs.
yuawuxcsa:

- BBIIOJHATH YCIIOBHS
3@aHUsI  Ha TBOPYECKOM YpPOBHE
C IpeJCTaBICHuEM OPTHOIHO

Dopma npomedxcymouHnou
ammecmayuu- JK3aMeH

CO6op mopThoaro OCBOCHHS
KOMIICTEHIIHI
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M 06. Brnanenne HaBbIKaMy TIO3HABATENIBLHOM PeIEKCUH KaK OCO3HAHMS

COBEpIIAEMBIX JACHCTBUI U MBICIUTEIBHBIX [IPOLECCOB, UX PE3yIbTAaTOB U
OCHOBaHWH{, I'PaHMI] CBOETO 3HAHKS U HE3HAHWS, HOBBIX [TO3HABATEIbHBIX

3a7a4 U CPEACTB IS UX JOCTHKCHUS

M 07. IleneycTpeMJIEHHOCTb B IOMCKaX M IPUHSATUU PELLICHUH,
CcO00Pa3UTETbHOCTh W HHTYHMIUS, Pa3BUTOCTh  HPOCTPAHCTBEHHBIX
IIPEACTABICHHUIT; CIOCOOHOCTh BOCIIPUHAMATh KPAacOTy M TAPMOHHUIO MUpa

IIpeamerHble:

I101. ChopMupoBaHHOCTH NPEACTABICHUI O MaTEMAaTHKE KaK YaCTH
MHPOBOI1 KyJIbTYPBI © MECTE MATEMATHKU B COBPEMEHHOMN LIMBUIIU3ALINH,
cnoco0ax ONUCcaHusl SIBJICHUH PEeaIbHOr0 MUpa Ha MaTEMaTHYECKOM SI3BIKE

IT 02. ChopMHPOBaHHOCTH MPEICTABICHUNA O MATEMAaTHUYCCKUX MOHSATHUIX
KaK BaXHEMIIMX MaTeMaTUYeCKUX MOJENSAX, MO3BOJSIONIMX OMHUCHIBATH U
U3y4yaTh pasHble TMPOLECChl U SIBICHUSA;, IIOHHMMAaHHE BO3MOXXHOCTH
AKCHOMATHYECKOTO MOCTPOEHUSI MaTEMAaTUYECKUX TeOpUi

IT 03. BnaneHnue MeToamMu 0OKa3aTeNbCTB U aITOPUTMOB PEUICHHsI, YMEHHE
UX MPUMEHSTH, IPOBOJUTH I0OKa3aTeIbHBIE PACCYKIEHUS B XOJ€ PEIICHUS
3a71a4

II 04. BnaneHnue cTaHOApTHBIMU IpPUEMaMHU PELICHUS pPalMOHANbHBIX U
UpPPALHOHATBHBIX, IIOKAa3aTeNbHBIX, CTEIEHHBIX, TPUTOHOMETPHUYECKUX
YpaBHEHHH W HEPaBEHCTB, HX CHCTEM; HCIIOJIB30BAHUE TOTOBBIX
KOMITBIOTEPHBIX IPOTpaMM, B TOM 4YHCJIE I IOWCKA IIyTH PEIICHUS U
WITIOCTPAIMU PENICHNUs YpaBHEHUH 1 HEPaBEHCTB

I 05. CdopMupoBaHHOCTh MPENCTABICHHA 00 OCHOBHBIX MOHATHIX
MaTeMaTHYecKOro aHajW3a M WX CBOICTBax, BIAACHHE YMEHHEM
XapaKTepu30BaTh IOBEJCHUE (YHKLUHA, KCIOJIb30BAHUE ITONYYEHHBIX
3HAHUI! I ONIMCaHUS U aHAIN3a PeabHbIX

3aBUCUMOCTEN

IT 06. BnaneHne OCHOBHBIMU HOHSTHSMHU O IUIOCKUX M IPOCTPAHCTBEHHBIX
reOMeTpUUECKHX (pUrypax, UX OCHOBHBIX CBOWCTBAaX; c()OPMHUPOBAHHOCTH
YMEHHS Paclo3HaBaTh FreOMETPUYECKUE (DUTYpPBI HAa YePTEXKAX, MOJCIIX U B
peajJbHOM MHUpE; PUMEHEHUE M3YUYEHHBIX CBOMCTB F€OMETPUUECKUX QUTYD
n GopMyI sl peneHust

TCOMETPUYECKUX 33434 U 3a4a4 C IPAKTUYECKUM COIACPKAHUEM

IT 07. ChopmMupoBaHHOCTH MPEACTABICHUH O IpoIeccax H SBICHHAX,
HMEIOIINX BEPOSTHOCTHBIN XapaKTep, CTATHCTHUECKUX 3aKOHOMEPHOCTSIX B
peaJbHOM  MHpPE, OCHOBHBIX  IIOHATHSX  JJIEMEHTapHOH  TEOpHH
BEPOSITHOCTEH; YMEHUH HaXOAWTh W OILIEHHBATH BEPOSITHOCTH HACTYIUICHHS
CcOOBITHII B MPOCTEHWIIMX MNPAKTHYECKHX CHUTyallUsIX W OCHOBHBIE
XapaKTePUCTHUKH CIIyYalHBIX BETHINH

IT 08. BmaneHune HaBBIKAMM HCIIOJIB30BAaHMSA TOTOBBIX KOMIIBIOTEPHBIX
NIPOrpaMM IIPH PELICHUU 3a]a4.

5. XAPAKTEPUCTUKA OCHOBHBLIX BHIOB YUYEBHOM JIESTEJBHOCTH

CTYJAEHTOB

Copep:xaHue o0y4eHHs

XapakTepuCTHKA OCHOBHBIX BUJOB /IeSITEJILHOCTH CTY/ICHTOB
(Ha ypoBHe YueOHBIX AeiicTBHI)

BBenenue

O3HakOMJICHHE C pPOJBI0 MaTeMaTHKH B HayKe, TEXHHKE, OKOHOMHKE,
WH(POPMAIMOHHBIX TEXHOJIOTUAX U MPAKTHYCCKON AEATEIHHOCTH.

O3HakOMJICHHE C IEISIMH W 3aJayaMi H3YYCHUS MAaTeMaTHKH IIPH OCBOCHUU
cnenuansHocTer CITO

AJITEBPA

Pa3Butrne noHsaTHs
0 YHcJIe

Brimonnenne apupMeTHUecKMX JAEHCTBMIM Haja YHCIaMH, codeTas YCTHBIE U
MIUCbMEHHBIE TIPUEMBI.

Haxoxnenne npuONMMKeHHbIX 3HAUYCHWH BEMMYMH M MOTPEIIHOCTEH BBIYMCICHHN
(aOCOIIOTHOM ¥ OTHOCHTENIFHON ); CPaBHEHHE YHCIIOBBIX BBIPAXKEHHH.

Haxoxxnerne ommOOK B IpeoOpa3oBaHHUAX M BBIUMCIEHUSX (OTHOCUTCS KO BCEM
ITYHKTaM TPOTPaMMBbI)

KopHu, crenenu,

O3HaKOMJICHWE C TIOHATHEM KOPHA N-H CTENeHHW, CBOWCTBAMH pPaTUKAIOB W
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Jiorapumsl

NIpaBUJIaMU CPaBHEHHSI KOPHEH.

DopMyIUpPOBaHUE ONpENETCHU KOPHS W CBOWCTB KOpHeW. Brruncinenue u
CpaBHEHHE KOPHEH, BRIITOIHECHNE TPUKUAKHA 3HAYCHUS KOPHSI.

[Ipeobpa3oBaHme YNCIOBHIX U OYKBEHHBIX BBIPAKCHHUN, COACPIKAIINX PATUKAIEL.
BrmonHeHne pacueToB 1m0 (opMyNaM, COACpIKAllNM paJnuKajbl, OCYIICCTBIAL
HEOOXOINMBIE TIOACTAHOBKH U TIPEOOPa30BaHUS.

OmpeneneHne  paBHOCHJIBHOCTHM  BBID@XKGHHMH ¢ pagukagamu.  Pemenue
UppaLOHAIbHBIX YPaBHEHHH.

O3HaKOMJIEHHE C TOHATUEM CTEIEHU C JeHCTBUTENbHBIM ITOKa3aTeNIeM.

Haxoxnenue 3HaYeHUH CTETIeHH, UCTIONb3Ys npu HEOOX0ANMOCTH

HWHCTPYMEHTAJIbHBIE CPEJCTBA.
3anucelBaHUE KOpPHS N-H CTENEHM B BHUJAE CTENEHU C JAPOOHBIM IOKa3aTeleM U
Hao00pOT.

®opMynupoOBaHUE CBOMCTB cTeneHEeW. BrluuciieHune cTeneHeil ¢ palnuOHAIbBHBIM
MIOKa3aTeJIeM, BBINOJHEHUE IPUKHUIKY 3HAUCHHS CTEIICHN, CPAaBHEHHUE CTEIICHEH.
ITpeoOpa3oBaHne 4YHCIOBBIX W OYKBEHHBIX BBIPRKCHHH, COAEPXKAIUX CTEICHH,
MIPUMEHSIS CBOMCTBA. PerieHne noka3aTeslbHbIX YpaBHEHUN.

O3HaKOMIJICHHME C NPUMCHEHHEM KOPHEH W CTEeleHEeH NpH BBIYMCICHUH CPEIHHX,
JIETICHUHN OTPE3Ka B «30JI0TOM CEYeHHM». PellleHne MpUKIIaAHBIX 331a4 Ha CIIOKHbIC
TIPOLICHTBI

IIpeodpasoBanue
ajreopanyeckux
BbIPa:KeHUH

BrinonHenue npeoOpa3oBaHWil BBIpaXEHUH, MpUMEHEHHE (OPMYI, CBS3aHHBIX CO
CBOMCTBaMH CTENEHeH U 1orapuMoB.

Omnpenenenne 00JaCTH JONMYCTHMBIX 3HAa4€HHH JIOTapu(MHYECKOTO BBIPAKCHUSI.
Pemenre norapupMudeckux ypaBHEeHUH

OCHOBBI TPUTTOHOMETPHUUA

OCHOBHBIE TOHATHSA

N3yyenue paguaHHOro METOa U3MEPEHUS YIJIOB BPALLEHUS U UX CBSA3H C IPajlyCHOU
Mepoii. M3o0paxeHne yrjioB BpaIICHUS HAa OKPYXKHOCTH, COOTHCCCHUC BEITMYMHBI
yTJIa ¢ ero pacIioioKCHUEM.

DopMynTupoBaHHE ONPEICICHIH TPUTOHOMETPHUICCKUX () YHKITHN

IUTS YTIIOB ITOBOPOTA M OCTPHIX YTIIOB MPSIMOYTOJIBHOTO TPEYTOIbHUKA U OOBSICHEHUE
HX B3aHMOCBSI3H

OcHoBHBIC [IpuMeHeHHE OCHOBHBIX TPUTOHOMETPHUYECKHUX TOXKJIECTB sl BBIYUCICHUS 3HAUEHUI
TPHTOHOMETPUYECKHE TPUTOHOMETPUUYECKHUX (DYHKIUH 10 OZHON U3 HUX
TOK/AECTBA
IIpeoGpasoBanus W3yyeHne OCHOBHBIX (OPMYJ TPUTOHOMETPHUH: (OPMYJIBI CIOKEHUS, YIBOCHHUS,
npocrefmmnx npeoOpa3oBaHUsT CYMMBI TPUTOHOMETPHYECKHX (GYHKIMH B TPOU3BEACHHE U
TPHUIOHOMETPHYECKUX IPOU3BEIEHUSI B CyMMY U IIPUMEHEHME IPU  BBIUUCICHUHM  3HAYCHMS
BbIPa:KeHUH TPUTOHOMETPUUECKOTO BBIPAXKEHMSI U YIIPOILIEHUS €T0.
O3HaKOMJICHHE CO CBOICTBAaMH CHMMETPHHM TOYEK HAa CIUHMYHON OKPYXHOCTH U
NPUMEHEHHE UX JUIs BEIBOAA (YOPMYT IPHBEICHHS
IIpocreiimue Pemenne mo ¢opmMydaM M TPUTOHOMETPUYECKOMY KpPYry  IPOCTEHIIHMX
TPHTOHOMETPUYECKHE TPUTOHOMETPUYECKUX YPAaBHEHHI.
YPAaBHEHHA U [Ipumenenne oOMMX METONOB pEIICHMS YpaBHEHWH (NpUBEICHHWE K JIMHEHHOMY,
Hepasencmea KBaZIpaTHOMY, METOJ pAa3JIOXKEHHS Ha MHOXXWTEIH, 3aMEHBl IIEPEMEHHOH) Ipu

PELIeHNH TPUTOHOMETPHUUECKUX yPaBHEHHH.
YMeHne oTMeuaThb Ha Kpyre pemeHds NpPOCTEHIINX TPUTOHOMETPHUYECKUX
HEPaBEHCTB

ApKCHHYC, aDKKOCHHYC,
apKTaHreHc Yuciaa

O3HaKOMJICHHE C MMOHATHEM OOPATHBIX TPUTOHOMETPUICCKHUX (PYHKITHIA.
M3yueHue omnpeaesieHnit apKkCUHyca, apKKOCHHYCa, apKTaHT€HCca

gucia, (QopMyImMpoBaHWE WX, HW300paxeHHWe Ha CIUHUYHOUN
NIPUMEHEHHE [IPU PELICHUN YPABHEHUN

OKPYXHOCTH,

®YHKINH, X CBOVMCTBA Y TPA®UKHA

DyHKUIMH.
IlonsiTue o

HENpPePLIBHOCTH PYHKIUH

O3HaKOMJICHHE C TIOHATHEM IIEPEMEHHOH, TpUMEpaMH 3aBUCUMOCTEH

MEX]Ty IepEeMEHHBIMH.

O3HakOoMJICHWE C TIOHATHEM rpaduka, ompelneneHHe NPUHAICHKHOCTH TOUKH
rpa¢uky ¢pynkmnun. Onpenenerne no Gopmyie NPOCTEHIIeH 3aBUCUMOCTH, BHIA €€
rpaduka. Beipaxxenue o ¢popmylie oaHON IIEpeMEHHON uepes JIpyTrHe.
O3HakoMJIeHHE ¢ onpeiesieHneM (QyHKIuH, (OpPMYIHUPOBaHKE €To.

Haxoxnenne obaactu onpeaeneHus 1 001acT 3Ha4eHnH QyHKIUH

CpoiicTBa QyHKIHH.
I'padnueckasn
HHTepnpeTanus.

O3HaKoOMJICHHE C npumMepamMu Q)yHKHHOHaJII)HI)IX 3aBUCUMOCTEHl B PCaIbHBIX
mnponeccax u3 CMCEKHbIX TUCHUIIINH.
O3HaKOMJICHHE C JO0Ka3aTCJIbHBIMU PACCYKACHUSIMN HECKOTOPBIX
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IIpumepsl
GyHKIMOHATBHBIX
3aBHCHUMOCTel B
peajIbHBIX Npoleccax u
SIBJICHUSIX

CBOMCTB JIMHEHHOW M KBaJIpaTHYHOW (YHKUMH, TNPOBEAECHHE HCCIICAOBAHUS
JIMHEHHON, KYyCOYHO-TMHEHHOH, IPOOHO-TMHEWMHONW U KBaJpaTUIHOH (YHKITHH,
moctpoeane wux rpadukoB. IlocTtpoeHme u ureHWe TpadUKOB  (QYHKIHIL.
HUccrenoBanne ¢pyHKINN.

CocraBneHne BUoOB (PyHKIMH MO JaHHOMY YCIIOBHIO, PEIICHHE 3aJad Ha SKCTPEMYM.
Brmoxsaenne npeobpa3osannii rpaduka GyHKINH

Oo6parHble pyHKIUH

Usydenne nouamus obpamuol yHkyuu, OpeelieHue BUIA U HOCMpoeHue epaguka
obpamHou QyHKyuU, HaxoxcoeHue ee obnacmu onpedenenus u 00IACU 3HAYEHUU.
[Tpumenenne cBOMCTB (YHKIMH NPU MCCIICOBAHUY YPAaBHEHUH U PEIICHHUH 3a/1ad Ha
9KCTPEMYM.

O3HaKOMJICHHUE C TOHSATHEM CJI0KHOW (QYHKIIMU

Crenennsle, Nokasa-
TeJbHbIE,
JorapupmMmudeckne u

Brruncienue 3HaueHni QyHKIUH IO 3HAYSHUIO apryMEHTa.
OmnpeneneHue Moja0KeHUs TOUYKH Ha TpaduKe 1o ee KOOpIMHATaM U Hao0O0poT.
Hcnons3oBanne CBOWCTB (GYHKIMH Ul CpaBHEHUS 3HA4YEHMH CTerneHed u

TPHUTOHOMeTPUYeCKHe norapugmos.

$yHkuuun. ITocTpoenne rpaMKOB CTEIEHHBIX U JOTapUPMUIESCKUX (YHKIHH.

Oo6partHble Pemenne moka3zaTENbHBIX M JIOTApU(PMUYECKHX YPABHEHWH W HEPABEHCTB IO

TPUTOHOMETpPHYeCKHe H3BECTHBIM aJITOPUTMAM.

$ynkuuu O3HakOMJICHWE C  TIOHATHEM  HENPEphIBHOM  mepuogudeckod  QyHKuuny,
(bopMynHpOBaHUE CBOMCTB CHHYCA M KOCHHYCA, IOCTPOCHNE HX I'Pa(HKOB.
O3HaKkOMJICHHE C IIOHSATHEM TapMOHMYECKHX KOJIEO0aHWH W  IpHMepaMu
rapMOHMYECKUX KOJICOaHHI JUIsl OIMCAHMS MIPOLIECCOB B (PM3MKE M JAPYTUX 00JaCTIX
3HaHU.
O3HakoMJICHWE €  TOHSATHEM  DPa3pbIBHOM  mepuoanveckod  QyHKUuH,
(bopMynHpoBaHHE CBOIMCTB TaHI€HCa W KOTaHIeHCA, IMOCTPOCHHE HX TpadHKOB.
[IpumeHnenne cBOHMCTB (GYHKUMHA Ui CpaBHEHHsS 3HAYEHHH TPUTOHOMETPHUUYECKHX
(GYHKIWMHA, peIleHus TPUTOHOMETPUYECKUX YypaBHeHHH. [locmpoenue epaguros
00pamubIX  MPULOHOMEMPUYECKUX (QYHKYU u onpeoeienue hno zpauxam ux
ceolicms.
BrimosHenne npeobpa3oBanus rpa)uKoB
HAYAJIA MATEMATHYECKOI'O AHAJIM3A

ITocsienoBaTenbHOCTH O3HaKOMJICHHE C TIOHSTHEM YHCIIOBOI MTOCIEI0BATENBHOCTH, CIOcO0aMH ee 3aJaHus,

BBIYHCIICHUSIMU €€ WICHOB.
O3nakomnenue ¢ nousimuem npeoena nocied08amenbHOCMu.

O3HaKOMJICHHE C BBIYHCICHHEM CyMMbl OECKOHEYHOT'O YMCIIOBOTO Pslia Ha MpUMepe
BBIUHCIICHUSI CYMMBbI OECKOHEUHO YOBIBAIOIIEH reOMEeTPUIECKON MTPOTPECCUH.
Pemenne 3amau Ha mnpuMeHeHHE (OPMYIBl CyMMBI OECKOHEYHO YOBIBaromei
reOMETPHUUECKON IPOTrpecCcuu

IIpousBonHasn u ee

O3HaKOMJICHHE C TIOHATHEM ITPON3BOIHOM.

NpHUMeHeHHe Wzyyenne u GopMynupoBaHHE €€ MEXaHMYEeCKOrO0 M TeOMETPUYECKOro CMbICIa,
U3y4yeHHE QJITOPUTMa BBIUMCIEHHUS TPOM3BOJHOW Ha IpHUMEpe BBIYUCICHUS
MT'HOBEHHOM CKOPOCTH M YTJIOBOTO K03(h(UIMEeHTa KacaTeIbHOM.
CocraBneHne ypaBHEHHs KacaTelIbHOM B 00LIEM BHJIE.
VYcBoenne npaBuin U (epeHINpPOBaHUs, TAOIHIBI NPOU3BOIHBIX 3JIEMEHTapHbBIX
¢yHKUMH, TpuMeHeHHWe M  TUQQPepeHIHpOBaHUS  (QYHKIUH, COCTaBICHUS
ypaBHEHHS KacaTeJIbHOM.
W3ydenue TeopeM 0 CBS3H CBOMCTB (YHKIMHU U MPOU3BOHOH, (POPMYyITHUPOBKA HX.
IIpoBeneHne ¢ TMOMOIIBI0 TIPOM3BOAHON UCCIENOBaHUS (YHKIUH, 3aJaHHON
dhopmyoi.
YcTaHOBIIGHHE CBSA3M CBOWCTB (DYHKITUH U IIPOU3BOIHOM 10 UX TpaduKam.
[IpuMeHeHne TPOW3BOAHOM Ui peIIeHHUs 3aJad Ha HaXOXJIEHHE HAWOOJIBIIEro,
HAMMEHBIIIETO 3HAYEeHUs M Ha HaX0XKJICHUE IKCTpEeMyMa

IlepBooOpa3nas O3HaKOMJICHHE C TOHATHEM WHTETpaia 1 MepBooOpa3HOi.

W MHTerpaj

W3yyenne npaBuiia BEIYMCIEHUs IepBooOpa3Hoii U TeopeMbl HptoTona— JleiiOauma.
Pemenne 3amau Ha CBS3b IEpBOOOPAa3HOM M €€ IPOM3BOAHOM, BBIYHCICHHE
nIepBOOOpa3HON JUIsl TaHHOW (HYHKIIMH.

Pemenve 3a1a4 Ha NpUMEHEHHE MHTETPANIA JUTs BEIYMCICHUS (PU3NYECKUX BEIMYHH U
Iomaaen

YPABHEHHUSA U HEPABEHCTBA

YpaBHeHuUs1 M CHCTEMBbI
YpaBHeHHI

HepaBeHCTBa H CUCTEMBbI

O3HaKOMJICHHE C TMIPOCTEUIIMMU CBEACHUSIME O KOPHSX alreOpanvecKkux ypaBHEHU,
MOHATHSIMH UCCIIEIOBAHUS yPABHEHUHN U CUCTEM ypaBHEHUI.
M3ydeHne TeOpuUM PaBHOCWIBHOCTH ypaBHEHUHW U ee mnpuMmeHeHus. lloBTopenue
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HEPABEHCTB C AByMs
nepeMeHHbIMH

3aIlliCH PELICHMs] CTaHAApTHBIX YpPaBHEHMH, NMPHUEMOB NPeoOpa3oBaHUs YpaBHEHUI
JUISL CBEACHUS K CTAaHIApPTHOMY YPaBHEHHIO.

Pemenne pannoHaNbHBIX, HppanOHAIHHEIX,
TPUTOHOMETPUYECKIX YPAaBHEHUH U CHCTEM.
Hcnonp3oBanue CBOWCTB © rpadukoB (GYHKOWH [ pEHICHHS ypaBHEHUH.
IToBTOpEHNE OCHOBHBIX IPHEMOB PEIICHHS CHCTEM.

Pemenne ypaBHEHMI ¢ IPUMEHEHHEM BCEX MIPUEMOB (pasIOKCHUS

Ha MHOXXUTEJIH, BBEACHHS HOBBIX HEU3BECTHBIX, IOJCTAHOBKH, TI'padUuecKoro
METO0/1a).

Pemienne cucreM ypaBHEHHI C TPUMEHEHHEM Pa3IMYHbBIX CIIOCOOOB.

O3HakoMJICHME C OOIIMMM BOIPOCAMH PELICHUs HEPAaBEHCTB M HCIIOJIb30BAaHHE
CBOMCTB ¥ rpadukoB QyHKLHUHI IPH peLIEHUH HEPABEHCTB.

Pemtenne HepaBeHCTB U CHCTEM HEPABEHCTB C MPUMEHEHHEM PA3JIUUHBIX CIIOCOOOB.
[IpumeHeHne MaTeMaTHYECKHX METOMOB JUIS PEIICHHS CONEP)KAaTEIbHBIX 3aJad M3
pa3nuUHBIX 00JacTell HaykW W HpakTHKHA. MHTepnpeTnpoBaHme pe3yiabTaToB C
YYETOM peabHbIX OTrpaHUYCHUH

TIOKa3aTCIIbHBIX n

DJIEMEHTHI KOMBUHATOPUKHA, TEOPMU BEPOSITHOCTEN M CTATUCTHKH

OCHOBHBIE TOHATHSA
KOMOMHATOPUKH

W3zyuyenne npaBuiia KOMOMHATOPHUKY U IPIMEHEHUE NIPH PEILICHUH

KOMOMHATOPHBIX 3a7ad.

Pemenne KoMOMHATOPHBIX 3a7ja4 METOIOM IIepedopa 1 MO MPABUITy YMHOKCHHS.
O3HAaKOMJICHHE C MOHATHAMH KOMOWHATOPHKH: pa3MEUICHUSIMH, COYCTaHHSIMH,
nepecTaHoBKaMHy M (OpMyJIaMH JUTS UX BBIYUCIICHUSI.

OObsicHeHHe U TPUMEHEeHUE (OPMYI JUT BBIYUCICHHS Pa3MEICHU, IepEeCTaHOBOK U
COUYETaHM NP PELICHUH 3aa4.

Osnakomienue ¢ OuHomom Herotona u TpeyronsHukom [lackaist.
Pemenne mnpakThyeckux 3ajad  C  MCIONB30BAHMEM IOHATHUH U
KOMOWHATOPHKH

MIPaBUII

DJIeMeHThbI Teopuu
BepOsAATHOCTei

W3ydyeHne KIacCHYECKOTO OIpPEICICHUsI BEPOSITHOCTH,
TEOPEMBI O CYMME BEPOSITHOCTEH.
PaccMoTpenne mpuMeEpoB  BBIYMCIICHHUS
BBIUHCIICHHE BEPOATHOCTEH COOBITHI

CBOMCTB BCPOATHOCTH,

BeposiTHOCTEl. Pemenne 3amau  Ha

IIpencraBienue JaHHBIX
(Tabauubl, IMArPaAMMBbI,

rpadukn)

O3HaKOMJICHHE C MNpeACTABJICHUCM YUCJIOBBIX JAHHBIX U UX XapPaKTCPHUCTUKAMU.
Pemenne MMPAaKTUICCKUX 3a/lav Ha 06pa60TKy YHCJIOBBIX JaHHBIX,
BbIYHMCJICHHUC UX XAPAKTCPHUCTUK

TFEOMETPUA

I[IpsimMble U MI0CKOCTH
B IPOCTPaHCTBE

qDOpMyJ'IPIpOBKa " MIPUBCACHUEC 10Ka3aTCIbCTB IPU3HAKOB B3aUMHOI'O
PaCIoOJIOKEHUA TIPAMBIX U IIOCKOCcTel. Pacro3HaBanue Ha qepTeKax U MOJACIIAX

pa3MUHBIX  CJIy4yaeB B3aMMHOIO PAcIOJIOKEHUS MPSMBIX M IJIOCKOCTEH,
apryMEHTHPOBAaHUE CBOUX CYKJICHUM.
DopMyIUpPOBaHUE ONpPENENCHUH, TMPU3HAKOB UM CBOWCTB MapajulesbHbIX U

HEepHEeHIUKYIISPHBIX MIIOCKOCTEH, IBYTPAHHBIX U JINHEHHBIX YTIIOB.

BeInonHeHne MOCTPOEHUS YIIIOB MEXIY MPSIMBIMH, IPSIMON M IIOCKOCTBIO, MEXIY
IUIOCKOCTSIMU 10 OIMCAHUIO U PACIIO3HABAHUE MX HAa MOJEIIAX.

[IpuMeHeHHE MPU3HAKOB M CBOICTB PACMOJIOKEHHsS NPSMBIX U IUIOCKOCTEH NpH
pelIeHnN 3aay.

N3o0paxkeHne Ha pUCYHKaX M KOHCTPYHPOBAHHE HAa MOJAEIAX MEPIEHAUKYISIPOB U
HAKJIOHHBIX K IUIOCKOCTH, MPSIMBIX, MapajuleNbHBIX IJIOCKOCTEH, YIIOB MEXAY
MIPSIMOI1 1 TIOCKOCTBIO U 00OCHOBAHHUE TTOCTPOSHHUS.

Pemenne 3amad  Ha BBIUMCIIEHHE TE€OMETpPHUYECKHMX BennuuH. OmunchIBaHUE
paccTosiHMA OT TOYKM JO IIIOCKOCTH, OT TMpPSAMOH [0 TIIOCKOCTH, MEXIY
IUIOCKOCTSIMH, MEXAY CKPEUIMBAIONMMHCA TPSIMBIMH MEXIY MPOM3BOIHHBIMHU
¢urypamu B mpoCTpaHCTBE.

@opMmynmupoBaHHE W JOKAa3BIBAHHE OCHOBHBIX TEOPEM O PACCTOSHHSAX (Teopem
CYIIECTBOBAHUsI, CBOICTBA).

W3obpakeHne Ha uepTeXkax M MOJEISIX pacCTOSHHA M OOOCHOBaHHME CBOMX
cyxnaeHuil. OnpeneneHue U BEIUUCIEHUE PACCTOSHUN B mpocTpaHcTBe. [IpuMeneHue
(dopMyn ¥ TeOpeM IUTAaHUMETPHH JUISl PEICHNS 3a/1a4.

O3HakoMIIEHHE C MOHSTHEM MapajuIeIbHOTO MPOEKTUPOBAHUSA U €r0  CBOICTBaMU.
Dopmynuposanue meopemul 0 RIOWAOU OPMOSOHANLHOU NPOEKYUU MHO2OY2ONbHUKA .
[Ipumenenne Teopuu 1t 000CHOBAHMS OCTPOCHUH W BEIYUCICHHUH.
AprymeHTHpOBaHHE CBOHUX CYXICHHI o B3aHMHOM
TIPOCTPAHCTBEHHBIX QUTYDP

pacmosoKeHun

21




MHoOrorpaHHUKH

OnucaHue U XapaKTEpUCTHUKA PA3IMYHBIX BUAOB MHOTOTPAHHUKOB, TIEPEUUCIICHHE UX
JJIEMEHTOB M CBOWCTB.

N300pakeHne MHOTOTPAHHUKOB U BBINOJHEHUE IOCTPOCHUS Ha H300paKEHMAX H
MOJIEIISIX MHOTOTPaHHHUKOB.

Beruncienne MMHEHHBIX 3JIEMEHTOB U YIJIOB B IPOCTPAHCTBEHHBIX KOH(UTYpanusix,
apryMEHTHPOBAHUE CBOUX CYXICHUIL.

XapakTepuCTHKa M  HW300paKEHHWE CEUCHHS, pa36epmKU  MHO20SPAHHUKOS,
BBIUHCIICHHE IUIOIIAaAeH TOBEPXHOCTEH.

[ocTpoeHue mpocreux cedeHui Kyoa, npu3Mbl, mupamuasl. [IpuMenenne GpaxkTos
U CBEJICHUN U3 TNIaHUMETPUU.

O3HakOMJICHWE C BHJAaMH CHUMMETPHA B TIPOCTpPaHCTBE, (HOPMYJIUpPOBaHHE
omnpeneNeHnt M CBOHCTB. XapakTepHUCTUKAa CHMMETPUM Tel BpalleHUs U
MHOTOIPaHHUKOB.

[IpumeHneHne CBOMCTB CUMMETPUH NIPU PELIEHUH 33]1a4.

Hcnonp3oBaHne MpPUOOPETEHHBIX 3HAHWI JUIA HCCIEIOBAHMS W MOACIHPOBAHUS
HECJIOKHBIX 3a71ad.

N300pakeHne OCHOBHBIX MHOTOTPAaHHHUKOB W BBIMIOJIHEHUE PUCYHKOB IO YCIOBHSM
3a71aq

TeJia U IOBEPXHOCTH
BpaLleHust

O3HaKOMJICHHE C BHJAMH TeJ BpalleHus, (HOpMYIHPOBAHWE HX ONpPEHCICHHU H
CBOICTB.

dopMyTupoBaHHE TEOPEM O CEUCHHUU IIapa IUIOCKOCTHIO M TIOCKOCTH, KacaTeIbHOM
K cdepe.

XapakTepuCTHKA U U300paKCHUE TEJ BPAICHHUS, UX PA3BEPTKHU, CCUCHUSL.

Pemienne 3amay Ha TMOCTPOCHHE CEUYCHMM, BBIYMCICHHC IJIMH, PACCTOSIHUM, YTJIOB,
mwiomazaei. [IpoBencHue 10Ka3aTeIbHBIX PACCYKACHUN IPH PEIICHUH 3a]1ay.
[IpuMeHeHHEe CBOWCTB CHMMETPHH TIPH pEIICHHH 33Jad Ha Tela BpalleHUs,
KOMOWHAIHIO TEI.

N3006paskeHie OCHOBHBIX KPYTJIBIX TEJ U BHIOJHEHNE PUCYHKA IO YCIIOBHIO 3aaul

HN3mepenus B reoMeTpun

O3HaKOMJICHHE C TIOHATHSIMU IUIOIAIN X 00beMa, aKCHOMaMH1 ¥ CBOHCTBAMH.
Pemenne 3amad Ha BBIYHMCIEHHE IUIOMAAEH IUIOCKMX (QHUIYp C IPUMEHEHHEM
COOTBETCTBYIOIINX (OPMYI U (PaKTOB U3 IIIAHUMETPHUH.

W3yyeHne TeopeM O BBIYHMCIEHHN 00BEMOB IMPOCTPAHCTBEHHBIX TEJ, PEIICHHE 3a/ad
Ha IIpUMeHeHHe (HOPMYIT BEIYUCICHHUS 00BEMOB.

Wzyyenue ¢Gopmyin Uit BEIYUCICHUS TUIOLIAJIEH MOBEPXHOCTEH MHOTOTPaHHHKOB U
TeIl BpaICHUSI.

O3HaKOMJICHHE C METOJIOM BBIYHCIICHHS IUIONIAAN TOBEPXHOCTH C(hepshl.

Pemrenne 3a/1a4 Ha BRIYHCIICHUE MIIOMIAJIEH MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

KOOpI[l/lHaT])I H BEKTOPbI

O3HakoMJIEHHE C MOHITHEM BeKTopa. M3yueHue NeKapTOBOW CUCTEMBI KOOPJIWHAT B
MIPOCTPAHCTBE, MOCTPOEHUE IO 3aJaHHBIM KOOPJAMHATAM TOYEK M IUIOCKOCTEH,
Hax0XJAEHUE KOOPAUHAT TOUEK.

Haxoxxnerne ypaBHEHHH OKPYKHOCTH, Cephl, INIOCKOCTH. BEIaucieHne paccTosHui
MEXAY TOUKaMHU.

W3yuyenne CBOMCTB BEKTOPHBIX BEJIIMYUH, IMPaBUJ PAa3JIOKEHUS BEKTOPOB B
TPEXMEPHOM  MPOCTPAHCTBE, IMpaBWJI HAXOXIEHHS KOOPAMHAT BEKTOpa B
IIPOCTPAHCTBE, IIPAaBUII ICUCTBUIN C BEKTOPaMHU, 3aJaHHBIMU KOOPJAXHATaMU.
IIpumeHeHue TeOpuu NpU PELISHUH 3a/1a4 Ha JIEHCTBUS C BEKTOpaMHu.

N3ydeHne cKaJIpHOTO MPOU3BEJEHUS BEKTOPOB, BEKTOPHOTO ypaBHEHHS NMPAMOU U
TIJIOCKOCTH. HpI/IMeHeHI/Ie TCOPUHU TIPU PCIICHUM 3aaad Ha JICI\/'ICTBI/ISI C BEKTOpaMHu,
KOOpHHHaTHBIﬁ METOA, MPUMEHCHUE BEKTOPOB JJIA BBIYUCJICHHA BCIUYUH YIJIOB U
paccTOsHUM.

O3HakOMJIEHHE C JIOKa3aTeJIbCTBAMH TEOPEM CTEPEOMETPUM O B3aUMHOM
PAacoJIOKEHUH NPSMBIX U IUIOCKOCTEH ¢ UCIIOJIb30BAHUEM BEKTOPOB
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