AnnoTanusi padoyeii mporpaMmMbl y4eOHOH JUCUHILUINHBI
OV i6p.01 MATEMATHUKA

(naumerosaHUe OUCYUNTUHBL)

06pa3oBaTebHOM NPOrpaMmsl cpeHero NpodecCHOHAILHOr0 00pa3oBaHHS MO
CNeNHaATbHOCTH

21.02.01 PazpaboTka ¥ 3KCILTyaTalys HeQTSHBIX M Ta30BbIX MECTOPOXKICHUI
(K00, HAUMEHOBAHUE CNEYUANLHOCIN)

2023-2024 yueOHbIii TO1

1. Heaun gAucuunIHHbL

Coxeprkande mporpaMMbl 00IeoOpa3oBaTelbHON JHCOMILIMHBI «MareMarrikay HampabjlIeHO Ha
JOCTHXXEHHE Pe3yNbTaToB €€ H3yueHus B coorTBercTBuH ¢ TpeGoBaruamu PI'OC COO ¢ yyerom
npodeccrHonansHol HanpasnerHoctd ®I'OC CIIO mo crmermambroctd 21.02.01 PaspaGotka u
SKCIUTyaTaIisd HeTSHBIX U Fa30BBIX MECTOPOIKICHHH.

2. MecTo JMCOMILIHHEI B CTPYKTYpe 00pa3oBaTeabHol nporpammel CIIO:
O6meobpasoBatenbHas — mucHIUHa — «MaTeMaTukay — ABIAeTca  0OS3aTENBHOM — YacThIO
06111e06pa30BaTeNbHOr0 LHKIA 00pasOBaTEIBbHON IPOTPaMMBI CPEIHETO MPO(ECCHOHATBHOIO
obpaszoparms B coorBerctuE ¢ ®I'OC CIIO mo cmemumamsHoctH 21.02.01 PaspaGotka u
SKCILTyaTalHsl He(hTIHBIX B Ta30BBIX MECTOPOIKICHHH.

3. IlnanupyeMblie pe3y/IbTAThI OCBOCHHs 0011e00pa3oBaTeIbHOH JHCHUIIJIHHBI B
coorBercTBHH ¢ PI'OC CITIO u Ha ocoBe PI'OC COO: OK 1-OK 8; TIK 1.1, TIK 2.1.

4. TpeGoBaHHs K pe3y/IbTaTaM OCBOCHHMS THCHHIIHHBI:
B pesyneTaTe 0CBOCHUS AUCIHILTHHEAI 00YYarOLIMNACS TOJDKEH:
yMeThb:

—  OIEpHPOBATh MOHATHSAME: CTeNEeHb UHCIA, JorapupM 4YMCIa; YMCHHE BBIIONHATH
BBIUMCIICHNE 3HAYeHMH M Ipeo0pa3oBaHus BEIPAXKEHHH CO CTENEHAMH H Jorapudmamu,
npeoOpazoBanus ApOOHO-PAIMOHATBHEIX BRIPaXKEeHUH;

—  ONEPUPOBATHL MOHSTHIMHU: PAlMOHAJbHbIE, HPPAITMOHANBHbIE, IOKA3aTEIbHbIE, CTCICHHBIC,
orapupMuIECKHe, TPHTOHOMETPUYECKIEe YPaBHEHHS 1 HEPABEHCTBA, HX CHCTEMEI,

— ONepHpOBaTh  MOHATHSAMH:  (YHKIMS, HeNpepbiBHad  QYHKUWS,  [POM3BOJHAf,
epBOOGpasHasi, ONMpeIeTICHHEIM HHTEIPa; YMETh HaXOJUTh IPOU3BOMIHEIEC 3IEMEHTAPHEIX
GYHKIMHA, HMCIONB3ys CIPABOYHBIE MAaTEPHAIBI; HMCCIENOBATh B IPOCTEHINHX CIy9asx
(GYHKITMH Ha MOHOTOHHOCTH, HAXOJUTH HaHOOIBIIHE H HAHMEHBIIHE 3HAUCHHA (yHKIuiL;
CTPOHTHL TpadHK¥ MHOTOUWIEHOB C HCIIONB30BAHUEM allapaTa MaTeMaTHIECKOrO aHaiu3a;
OpEMEHATH IIPOM3BOJHYIO [pH pEUICHHM 3afad Ha JBHJKEHHE; pPEIIaTh MPAKTHKO-
OPHEHTHPOBAHHBIE 3aJlaull Ha HauOOJbINFE W HaWMEHbIIME 3HAYECHHs, Ha HAXOXKICHHE
IIYTH, CKOPOCTH U YCKOPEHHS;

—  OIEpHPOBATh HMOHATHAMH: palHOHATbHAs (QYHKINS, NOKa3aTenbHas (QYHKIHS, CTENCHHAS
yHKIms, sorapuMuyeckas (GYHKUMS, TPHIOHOMETpHYeckdHe (YHKIHH, OOparHbie
(QYHKIMH; yMEHHE CTPOMTH IpaUKH M3YYEHHBIX (YHKUHH, HCIIONB30BATh TPAQUKA MPH
H3y4EHHH IIPOIIECCOB M 3aBUCHMOCTEH, IPH PEIICHHH 3a/1ad U3 JIPYTHX yYeOHBIX IIPEIMETOB
H 33J1a4 U3 peaIbHOM KU3HH, BRIPAXKATH (GOPMYTaMH 3aBUCHUMOCTH MEXIY BETHYHHAMH,

— fermats TeKCTOBEIE 3anauy pPasHHX TUIPB (B TOM 9HCJIE HA MPOLEHTEHL, JOJNH H YacTH, Ha

JBIDKCHHg, { ApOB|H YCIIYT, HAJIOTH, 331a4i U3 00TacTH yIpaBIeHUS
(MUHBIMH W CEMEMHBIME (PUHAHCAMH); CPCTaBIATH BEIPa)KSHHs, YPAaBHEHH, HEPABEHCTBA |
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UX CHCTEMBI II0 YCIIOBHMIO 3aJayd, HCCIENOBATh INONYYEHHOE pEIIeHHEe ¥ OIEHHBAThH
NpaBaONnOA00HOCTE Pe3yIbTATOR;

ONCPHPOBATh MOHATHAMH: CpefHee apudmMeTHdUeckoe, MeawaHa, HauOojJblIee |
HaUMEHBIlIee 3HAYCHHUS, pasMax, NHCIEPCHs, CTAaHAapTHOE OTKJIOHEHHE YHCIOBOTO Habopa;
YMETh H3BI€KaTh, HHTEPIPETHPOBaTh HHGOPMAIMIO, NMPEACTABICHHYIO B TaOlHMIax, Ha
ImarpaMMax, rpaQukax, OTpaKaroIIyl0 CBOWCTBA pEalbHLEIX MPOLECCOB M  SBJICHUIA;
OPeACTAaBIATE HHGOPMALMIO ¢ IOMOmBI0 TabiMll M JuarpaMM; HCCIEIOBaTh
CTaTHCTHYCCKHE MAHHBIE, B TOM YHCIIE C IIPEMEHEHHEM TrpadHIecKUX METOJO0B H
JIIEKTPOHHEBIX CPENICTB;

ONCPHPOBATH TOHATHAMH: CIIyYalHBIH ONBIT H CcilIydaitHoe COOBITHE, BEPOATHOCTH
CIy9alHOrO COOBITHS; YMEHHE BBIYHCIATH BEPOSITHOCTH C HCIOIB30BAHMEM IpadUdecKux
METO/I0B; NIPUMEHATH QOPMYIBI CIOKEHUsSI H YMHOXEHHS BEPOATHOCTEH, KOMOHHATOPHEIE
(akTel M GOPMYIEI IPH PEINCHHH 3a[ad; ONEHWBATH BEPOSATHOCTH PEAIBHEIX COOLITHIL
3HAKOMCTBO CO CIIy9alHBIMHM BEJIHYHHAMH; YMEHHE IPHBOJHTH MPHMEPHl MPOABIICHHS
3aKOHa OONBIINX YHCENl B IPHPOAHBIX U OOINECTBEHHEIX SBICHUAX,

OIICpHPOBATh MOHATHUSAMHE: TOYKA, MpsMasd, IUIOCKOCTh, IIPOCTPAHCTBO, ABYTPAHHEIN YTOI,
CKPEIIMBAIOMIKECS INPsAMBIC, IMapalIeNbHOCTh M NEPHeHAUKYISIPHOCTH NPAMBIX H
INIOCKOCTEH, YroJl MEXIy MPAMBEIMH, YIOJl MEXIy NPAMOH H IUIOCKOCTHIO, YIOJ MEXIY
IUNIOCKOCTSIMH, PacCTOSHHE OT TOYKHM [0 IUIOCKOCTH, PpACCTOSHHE MEXKIY IPSIMBIMH,
PacCTOsHUE MEXIY IIOCKOCTAMH; YMEHHE HCIONB30BaTh IPH PELICHHH 3a1a4 H3yYCHHEIE
(axTel ¥ Teopembl MIAHMMETPHH; YMCHHE OLEHHBATH Pa3MEPH OOBEKTOB OKPYHKAIOMIEro
MUpa;

OIIEpUPOBATH MOHATHAME: MHOIOIPAHHUK, CEYEHHE MHOTOTPAaHHHKA, Ky0, Iapauiellenune,
IpH3Ma, OUpaMuaa, QHrypa ¥ NOBEPXHOCTb BpAINEHHs, HAIHHApP, KOHyC, Immap, cdepa,
CeYeHHs! (QUTYPBI BPaIeHH s, INIOCKOCTh, Kacatowascs cdepsl, NHIMHApA, KOHyCa, TIOIIAa/b
NOBEPXHOCTH NHPaMHIBI, NMPHU3MBL, KOHYCa, IHUIMHApA, IUomanb cheprl, o0veM Kyba,
OPAMOYTONIBHOIO NapajlIeenrena, NUpaMHuIbl, IPH3MBI, LHIHHAPA, KOHyca, INapa;
YMEHHE H300pa)kaTe MHOTOIPaHHHMKHM H IIOBEPXHOCTH BpAILCHHS, UX CEYEHHS OT PYKH, C
IIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB M 3JIEKTPOHHBIX CPEICTB; YMEHHE DPacCIO3HABATh
CHMMETPHIO B IPOCTPAHCTBE; YMEHHE PACIIO3HABATh IPABHIILHEIE MHOTOTPAHHHKH;
OIEPHPOBAThH IIOHATHSMH: IBHKEHHE B IPOCTPAHCTBE, MOJOOHBIE GUTYPEI B IPOCTPAHCTBE;
HCIIONB30BAaTL OTHOINEHHE ILTOIANEH IIoBepXHOCTEH M 00BeMOB MOmOOHBIX GHTYp IIpu
pELIEeHHH 3a1ay;

BBMMHCILATE TCOMETPHYECKHE BEIMYMHBI (IVIMHA, YIOJ, IUIOINAnb, OOBEM, IIOIAIb
TIOBEPXHOCTH), HCIIONIB3Ys U3yYEeHHEIE GOPMYIIEI H METO/IBL;

ONECPHPOBATh MOHATHAMH: IIPAMOYrOJbHAsd CHCTEMa KOOPAMHAT, KOOPAHHATEI TOYKH,
BEKTOP, KOOPJMHATHI BEKTOpA, CKAIIPHOE IIPOM3BEICHHE, YIOJI MEXKIY BEKTOpaMH, CyMMa
BEKTOPOB, MPOHM3BENCHHE BEKTOpA HAa YHCIIO; HAXOIMUTh ¢ MOMOIIBIO H3YUCHHBIX (OpMYI
KOOPIHHATEI CEPEIHHB] OTPE3Ka, PACCTOSHIE MEXKIY JBYMS TOUKAMH,

BBIOMpATh MOAXONAINMN H3YYeHHBI METOX Ui pelIeHHs 3amadd, paclo3HABATh
MaTeMarHyeckne (akThl M MaTeMaTHYeCKHe MOJENM B INPHPOJHBIX H OOIIECTBEHHBIX
ABIICHUAX, B MCKYCCTBE, YMEHHME IIPHBOIHTH IIPHMEPHl MaTEMaTHUYECKHX OTKPBITHH
POCCHHCKOM M MEPOBOH MaTeMaTH4IeCKOH HayKH.

OINCPHPOBAaTh IIOHATHAMH: OIpeJelIeHHe, aKkCHOMa, TeopeMa, CIEeOCTBHE, CBOMNCTBO,
IpU3HAK, JOKa3aTelbCTBO, PABHOCHJILHBIE (OPMYIHPOBKH; yMeHHE (OPMYIHPOBATE
00paTHO® M NPOTHBOIOJOKHOE YTBEPKICHHE, IPHBOAMTH IPHMEPH M KOHTPIPHMEPEL,
HCIONB30BAaTH ~ METON  MAarTeMaTH4ecKOH  MHIOYKIWH; INPOBOIMTEH  JOKA3aTelIbHELIE
PacCy>XICHHA IIPH PEIICHUH 3a/1a4, OLIEHHBATE JIOTHIECKYIO IPaBHIILHOCTE PACCy KICHHIA;
ONCPUPOBATE IMOHATHAMM: MHOMKECTBO, ITOJMHOMKECTBO, OIE€palliH Hal MHOXKECTBAMH,
YMEHHME HCIONB30BaTh TEOPETHKO-MHOKECTBEHHBIH anmapar A ONMHCAHHS pealbHBIX
IIPOLIECCOB U SIBIICHHH IIPH PEIIEHNH 33/1a4, B TOM YHCIIE U3 APYTHX YYeOHBIX IPEIMETOB;



OIIEPHPOBATh IOHATHAMHM: Ipad, CBI3HBIH rpad), TepeBo, MUK, rpad Ha IUIOCKOCTH; YMEHHE
3amaBaTh W OMNKCHIBATH TI'pa(bl pa3IMYHBIMU CIOCO0AaMH; HCIOIB30BaTh rpadbl IIpH
peIIeHuH 3a1aY;

CBOOOZIHO ONEPHPOBATEH IIOHSTHSIMHE: COYETAHHE, NEPECTAHOBKA, WHCIO COYETAHHH, YHCIIO
nepecTaHoBOK; OuHoM HEIOTOHA; yMeHHE NpPHMEHATh KOMOWHATOpHBIE (AKTH H
pacCyKICHMs IS PeIleHH 3a1ad;

OIIEPHPOBATh IOHATHAMM: HATYpPalIbHOE YHCIO, LENOe UHCIO, OCTATOK IO MOJIYIIO,
palMOHAIBHOE YHCIO, HPPAlMOHAIBHOE YHCIO, MHOXECTBA HATYPAIbHbLIX, LEJIbIX,
PanMOHANBHBIX, MEHCTBHTEIBHBIX YHCEI; YMEHHE HCIIOJIB30BaTh IPHM3HAKH IEJIHMOCTH,
HaUMEHbIUMH OOIMi JenuTens M HauMeHblnee o0luee KpaTHOE, arOpHTM EBKIHAA IIpH
PeINeHHUH 331a9; 3HAKOMCTBO € pa3IHYHBIMH MO3HITHOHHBEIME CHCTEMAMH CUMCIICHHUS,
CBOOOZIHO OIEPHPOBAThL NOHATHAMHU: CTEIIEHb C LIeJbIM IIOKAa3aTeleM, KOPEHb HATYPATBHOM
CTeNICHH, CTENEeHb C palHOHAIBHEIM IIOKa3aTeleM, CTEOeHb ¢ JeHCTBUTEIBHBIM
(BelmecTBEHHBIM) IIOKa3aTeleM, JorapuM uHcIa, CHHyC, KOCHHYC M  TAHIEHC
IPOM3BOIEHOTO YHCA;

ONEPHPOBATH IOHATUSAMH: TOXKIECTBO, TOXICCTBEHHOE IIpeoOpa3oBaHue, YpaBHEHHE,
HEPaBEHCTBO, CHCTEMA YPABHEHHH M HEPABEHCTB, PABHOCHIBHOCTh YPaBHEHHH, HEPABEHCTB
H  CHCTeM,  DpalMOHalbHBIE,  HppalUOHANbHBIC,  IIOKa3aTENbHBIE,  CTEICHHBEIE,
Jorapu(pMUYECKHE, TPHTOHOMETPHYECKHE YDABHEHHs, HEPABEHCTBA M CHCTEMBI; YMCHHE
peImaTe YpaBHCHHS, HEPABEHCTBA M CHCTEMBI C ITOMOINBIO PA3IMYHBIX IPHEMOB; PELIaTh
YPaBHEHHsI, HEPABEHCTBA ¥ CUCTEMBI ¢ IIapaMeTPOM; IIPUMEHATh YpaBHEHHs, HEPABEHCTBRA,
MX CHCTEMBI JUIS PeIleHHs MaTEMaTHIECKUX 33124 W 3aJa4 U3 Pas3IduHbIX obnacTeil HayKu
U pealbHOMN JKHU3HH;

CBOOO/IHO OIEPHPOBATH IOHATHAMH: rpaduk (QyHKIMH, 06paTHAs (DYHKIHS, KOMIIO3HITAS
Gynxuui, nmuHeliHas (GYHKIMA, KBanpaTHuHas (QYHKIMA, CTeNeHHAs (QYHKIHS ¢ LETBIM
TIOKAa3aTeIeM, TPUTOHOMETpHYeCKHe QYHKIMH, 0OpaTHbIE TPUTOHOMETPUYECKHE (PYHKIHH,
IOKa3arelbHas M Jorapupmuyeckas OGYHKIME; yMeHHE CTpPOMTh rpadukd (yHKImi,
BBIIOJNHATE Tpeo0pa3oBaHys TIpaduKoB (YHKIMH; YMEHHE WCIONB30BaTh Ipaduku
GYHKIME s M3yYeHHs NPOLECCOB M 3aBHCHMOCTEH MU pPEIIeHHH 3ajad H3 JPYTHX
y4eOHBIX MPEAMETOB U M3 PeanbHOH JKH3HH; BHIPAXKaTh GOPMyIaMH 3aBHCHMOCTH MEXIY
BeIMYHHAME; YMEHHE CBOOONHO ONEPHPOBATH IOHATHAMH: YETHOCTh (DYHKIIHH,
IEPHOANYHOCTE  ()YHKIHMH, OTPaHMYEHHOCTh (GYHKUWHM, MOHOTOHHOCTh (YHKIHH,
SKCTpeMyM (yHKIMH, HauOoJpllee W HaUMEHbIUEE 3HAYCHHS (DYHKIMH HA IIPOMEXKYTKE;
YMEHHE [POBOIUTE HCCIENOBaHUE (YHKIHH; YMEHHE HCHOJL30BATH CBOWCTBA H IpadHKH
(ysKumit QU perneHus ypaBHEHHE, HEPaBEHCTB H 3a1ad ¢ apaMeTpaMH; H300paxaTs Ha
KOOPJHHATHOM IIOCKOCTH MHOMKECTBA PEIICHHI YpaBHEHUMN, HEPABEHCTB H HX CHCTEM;
CBOOOZIHO ONEPHpPOBATh NMOHATHAMH: IOCIEAOBATENHHOCTD, apudMeTHIeCKas IPOrPECCHS,
[E€OMETpHYICCKas IIPOTPeCCHs, OECKOHEYHO YOBIBAIOIIAS TIeOMETPHYECKas IIPOrPECCHS;
YMEHHE 331aBaTh II0CIECA0BATENLHOCTH, B TOM YHCIIE C IIOMOIIBIO PEKYPPEHTHEIX (GOpMyYIT;
OIIEPUPOBAThL TMOHATHAMH: HENPEPBIBHOCTL (DYHKIMH, ACHMOTOTHI rpaduka (GyHKIMH,
nepBas M BTOpas MPOM3BOAHAA (YHKIHMH, TeOMETPUUYCCKH M (QH3HYECKHH CMBICI
IPOHM3BOJIHOM, I€pBOOOpa3Has, OIpe/IeIeHHBII HHTEIPAT, YMEHHE HAXOIHTE;

BBIIOJIHATE BBIYMCIECHHE 3HAYEHHH M IpeoOpa3oBaHHs BBHIPQKEHHH CO CTEHEHAMH H
norapudmamu, mpeobpa3oBaHus APOOHO-PAHOHATEHEIX BEIPAKEHHIT;

ONEPHPOBATh IOHATHAMH: palldOHaNbHasd (QYHKIMA, moKasarenbHas (QYHKIHA, CTENEHHAs
yHKIs;

CTPOUTH IpaMKK U3yUeHHBIX (YHKIHUH, HCIONE30BaTh IPaQUKU MPH H3YUEHHH IPOIECCOB
H 3aBHCHMOCTCH, IPH pPEINEHHH 3ajad NpodecCHOHANBHOM HAIPaBICHHOCTH H 3a1ad H3
PeANbHOH KM3HH; BEIPAKATh (GOPMyIaMy 3aBUCHMOCTH MEX/TY BETHUMHAME;

BBIOMDATh MOAXONAMMM H3yYEHHBIH METOX JUIS DEIIEHHS 3ajJadd, paclo3HaBaTh
MaTeMaTudeckue (GakThl M MaTeMaTHYeCKHe MOJIENH B INPHPOJHEIX M OOIIECTBEHHBIX



ABICHHIX, B MCKYCCTBE; YMEHHE IIPUBOIMTH NPHMEPhl MaTeMaTHYECKUX OTKPHITHH
poccuiickoif 1 MEPOBOM MaTeMaTHYECKOH HAYKH;

— ONEepUPOBaTH IOHATHAMH: 3HAUCHHE BBIPAKEHHS, YMEHHE BBIIOJHATH BBIYHCICHHE
3Ha4YeHHUi U MpeoOpa3oBaHus BEIPAKEHHUI CO CTEHeHsIMH U JorapudMaMu, Ipeobpa3oBaHus
JIpOOHO-paliHOHAIBHBIX BBIPAXKEHHH;

—  H3BIEKaTh, HHTEPIPETHPOBATH HH(OPMAIIHIO, IPEACTABICHHYIO B BHIE TaOMHIl, THArpaMM,
OTPaKAIOIIYIO CBOMCTBA pealbHBIX IPOIECCOB M SBJIEHMIT; IPEICTaB/IATs HHPOPMAIHIO B
BHZe Tabmum, nuarpamM, rpaduKoB; UCCIEN0BaTh CTATHCTHYECKHE JAHHBIC, B TOM YHCIE C
IpUMeHeHHeM rpaIIeCcKIX METOJ0B H JIEKTPOHHBIX CPEJICTB,;

—  BBIYHCISTH T€OMETPUYECKHE BEJIHUHHEI, HCIIONB3YS U3ydeHHBIE GOPMYIIBl H METOMEL,

— BHIOHpaTh NOIXOMIIIMH M3YYEHHBIA METON JUId pENIeHHd 3aJavd, paclo3HaBaTh
MareMariuueckue GakTbl ¥ MaTeMaTHYeCKHe MOJENM B IPHPOIHEIX M OOIIECTBEHHBIX
SIBIICHUAX.

BJaJeTh:

— BJafeTh METOJaMH JIOKA3aTeIbCTB, ATOPHTMaME PeIICHUS 3a1ad; yMeHHE GOpMyIApOBaTh
ONpeNeNcHusl, AKCHOMBI M TEOPEMBl, IPHMEHATH HX, IPOBOIWTH TOKA3aTCIbHBIC
paccy:KIeHHS B XOJ€ pEeIIeHUs 3a1a4.

5. O0masi TpyA0€MKOCTh AHCHUIIIHHbI:
cocraBmsger — 251 wac dwacoB (B TOM wuyHcle OpodeCCHOHAIBHO-OPHEHTHPOBAHHOE
cofepkaHne — 26 J4acoB), U3 HUX:
TeopeTHYecKHe 3aHATUs — 113 gacos;
IpaKTHYECKHE 3aHATHA — 112 yacos;
KOHCYNbTaIMK — 4 gaca.

6. Bun npoMe:KyTOYHOMH aTTeCTAIMH: K3aMeH.

7. PaGouyw mnporpammy paspadoraa: C.A. [lomos, npernonasarens NOEpBOH
kBamudukannoHHol kateropuu otaenenus CI10.

IIpencenarens IILIK MHEHI{ R o nowsokee, B.B. PomanoBa
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