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Pabouas mnporpamma o6meoOpa3oBaTenbHOM AUCHMIUIMHBL «MaremaTukay pa3paboTaHa Ha
OCHOBE MPUMEPHOI pabouel mporpaMMbl 00111€00pa30BATEIHFHON TUCIUIITUHBI «MaTteMaTukay,
pexomenoBanHoi ®I'bOY AIIO MPIIO,2022 r.; B cootBercTBUU ¢ PI'OC COO (yTBepkaeH
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npoecCHOHANBHOM HAIMpPaBIEHHOCTH MPOrPaMM CpeaHEero npodecCHoHaIbHOro 00pa3oBaHUS,
peanu3yeMblx Ha 0a3e OCHOBHOrO OOIIEro OOpa3oBaHMs, YTBEPXKACHHOH pacmopshKeHUEM
MunuctepctBa npocBenieHus Poccuiickoit ®enepannu ot 30 ampenss 2021 r. Ne P-98; ¢
®denepalibHON 00pa30BaTENBHON MPOTrPaMMOl CpeHero o0Iero oOopa3oBaHus, YTBEPKICHHON
npuka3zoM MuHuctepcTBa npocsenienus Poccuiickoit @enepamuu ot 23.11.2022 Ne 1014 "O6
yTBepXACHUH (enepaibHON 00pa30BaTeNbHONM MPOrpPaMMBI CPETHEro oO0Iero odpasoBaHus"
(BapeructpupoBan  22.12.2022 Ne 71763) mno cnenuansHoctd 53.02.01 My3bikasibHOE
oOpa3zoBaHue

Opranuzanus-pa3padoTuuK: TOCyIapCcTBEHHOE  mpodeccruoHalibHOE  00pa3oBaTeNbHOE
yupexaeHue Tynbckoi oomactu «TylbCKui negarorn4eckuii KOuieK»

PazpaboTumk:
Tenbkymosa Onus BsiuecnaBoBHa, mpenoaaBaTeslb MaTEeMAaTHUECKUX TUCIUTUIMH

Paccmotpena Ha 3acenanuu [11K MaTtematuky, HHGOPMATUKH M €CTECTBEHHOHAYYHBIX AucuuiuinH mp. Ne6 ot 03.05.2023.
IIpunsara negarorndeckum coseroM I'TIOY TO «Tynbckuii neraroruueckuii Komwieax», npotokoa Ne7 ot 16.06.2023.
VY1eepxkaena aupexkropoM I'TIOY TO «Tynbckuii nenrarorudeckuii koytemx», npuxas Ne 235-ox ot 16.06.2023 r.
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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI
OBIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «<MATEMATHKA»

1.1. MecTo AUCHHMILUINHBI B CTPYKTYpe npodeccnoHaIbHOIi 00pa3oBaTeIbHON NPOrpaMMbl

CIIO:
OO6meobOpa3oBaTenbHass  AUCHUIUIMHA — «MaremMaTuka»  sBISETCS  00sS3aTelbHOW  YacCThIO
0011e00pa3oBaTeIbHOrO MHUKJIa 00pa3oBaTeabHON mporpaMmbl B cootBeTcTBUU ¢ PI'OC CIIO mo
CIELUATIbHOCTIM 53.02.01 «Mys3bikagibHOe 00pa3oBaHWe» YKPYIHEHHOH TPYIIIbI
crnenuainbHocTel 53.00.00 My3bikajJbHOE HCKYCCTBO.

1.2. leau 1 nJIaHupyeMble Pe3yJabTAaThl 0CBOCHUS TN CHUIINHBI:

1.2.1. Ieap AUCHUILIMHBI

Copepxanue mporpaMMmbl  00II€00pa3oBaTeNbHON  AUCHMILIUHBL  «MaTeMaTHKa»

HAIPABIICHO HA JIOCTIIKEHUE PE3yJIbTATOB €€ M3yUeHUsl B COOTBeTCTBHHU ¢ TpeOoBanusimu OI'OC
COO c yuerom npodeccuonanbHoii HampasieHHoctu @I'OC CIIO, HanpaBieHo Ha JOCTHKEHUE

CIEAYIOLIUX LEIICH:

» obecneyeHne C(I)OpMI/IpOBaHHOCTI/I Hpe,I[CTaBJ'IeHI/Iﬁ 0 COLHAJIbHBIX, KYJIbTYPHBIX U
HCTOPUUYCCKUX Q)aKTOan CTaHOBJICHUA MaTCMAaTHUKU,

. o0ecrieueHue
MaTEMATHYECKOr0 MEIIIICHH,

c(OpMUPOBAHHOCTH

JJOI'M4YCCKOrIo, AJIrOPUTMHYCCKOI'O u

* oOecrieueHue C(I)OpMI/IpOBaHHOCTI/I YMeHI/Iﬁ MNPUMCHATL IIOJIYYCHHBIC 3HAHUA IIpU

PEIICHUN Pa3IMYHBIX 33/1a4;
» o0ecrieyeHue

C(I)OpMI/IpOBaHHOCTI/I Hpe,Z[CTaBJ'ICHI/Iﬁ 0O MAaTeMaTHMKEC KaK 4YacCTHu

00111e4YeIOBEUECKOM KYIbTYpPhl, YHHUBEPCAIHHOM SI3bIKE HAaYyKH, TO3BOJISIONIEM OIKCHIBATH W

H3y4aThb pCAJIbHBIC ITPOLICCCHI U ABJICHUS.

1.2.2. Ilnanupyemblie pe3yJibTaThbl OCBOCHHUS 0011e00pa30BaTeIbHOM IMCHMILUIMHBI B
coorBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO

IlnaHupyemble pe3yJibTaThbl 00y4YeHust

Ka4ecTBO npodeccHoHaIBLHOM
JIeATEeILHOCTH,

OsnasieHne yHUBEPCAILHBIMA
y4eOHBIMH TI03HABATEIILHBIMU
JIEUCTBUSIMU:

a) 6a30BbIe JIOTHIECKUE
JEHCTBUSL:

- CaMOCTOSATEIIEHO
(hopMyIHpOBaTE U
aKTyaJIH3UPOBaTh MPOOIIEMY,
paccMaTpuBaTh ee BCECTOPOHHE;
- YCTaHABJIMBATh CYIICCTBCHHBIN
TIPU3HAK WJIM OCHOBAHUS JIS

Oo0mue
KoMIeTeHIMH Oomue JucuuniauHapHblie

OK 02. B wactu TpynoBOro BOCIHTaHUS: -BIIQJICTh METOIaMU JOKA3aTeNbCTB, AJITOPUTMaMHU
OpraHu3oBHIBaTh - TOTOBHOCTB K TPYly, OCO3HaHHE | peIleHHs 3a7a4; YMeHue (HOopMyITUpOBATh OMpPEICICHHS,
COOCTBEHHYIO LIEHHOCTH MacTepCTBa, aKCHOMBI W TEOPEMBI, TPUMCHATH WX, IPOBOIUTH
JIeSITeTTbHOCTb, TpyHonrooue; JTOKa3aTeNbHBIC PACCYKACHUS B XOJI€ PEIICHHS 3a/ad;
BBI6I/IpaTI) - TOTOBHOCTb K aKTUBHOM - YMETH OICPUPOBaTh TMOHATHAMU: CTCIICHbL 4YHCIIA,
THUIIOBBIC METO/AbI JACATCIIBHOCTHU TEXHOJOTHYECKOMN norapn(bM yuciia, YMEHHUE BBINIOJHATE BBIYUCICHUC
peleHus U COLIMAJIbHOW HAIIPABJICHHOCTH, 3HAa4YEeHUH U MpeoOpa3oBaHMs BBIPAXKECHUIH CO CTETICHAMHU
npodeccroHanbH CIOCOOHOCTH UHUITUHPOBATH, u sorapupMamu, peoOpa3oBaHus JIpoOHO-
bIX 3aJ1a4, IJIaHUPOBATH U CaAMOCTOATCIIBHO panruOHaJIbHBIX BI:-Ipa)KeHPIfI;

OIICHUBATh UX BEITIOJTHATH TaKyIO IEATCIBHOCTh;, | - YMETh ONEPHPOBATh MOHATHAMHU: palMOHAJBHEIC,
3(h(hEeKTUBHOCTh U | - HHTEPEC K Pa3IMYHBIM chepam HppalrOHaIbHEIC, MoKa3aTeJbHEIC, CTCTICHHBIE,

norapu(MUYecKrue, TPUTOHOMETPHUYECKNE YpaBHEHUS U
HEPaBEHCTBA, UX CUCTEMBI;

- yMeTb  OIEpUpPOBaTH  MOHATHAMH:  (QYHKIHS,
HerpepbIBHAs (QyHKIMS, TPOU3BOJHAS, IIEpBOOOpa3Hasi,
oTIpeNieIeHHBIN HWHTETpa; yMEHHE HaXOJIUTh
MIPOM3BOJHBIC AJIEMEHTAPHBIX (QYHKIUH, HCIOIB3YS
CIpaBOYHBIE MAaTEPHANbl, MCCIEIOBAaTh B IMPOCTEHUIINX
ciydasx (QYHKOMM Ha MOHOTOHHOCTh, HaXOJIWTh
HanOoNbIINE W HAWMEHBbINNE 3HA4YCHHA (QYHKIHUH;
CTPOUTH TpaUKH MHOTOWICHOB C HCIOJIB30BAHUEM
anmapara MaTeMaTH4eCKOro  aHauu3a; IPHUMEHATh
OPOU3BOJHYI0 IpPHM pELIEHHH 33Jad Ha [JBIDKEHUE;
pelmaTh ~ NPaKkTHKO-OPHEHTUPOBAHHBIE  3aJa4d  Ha




CpaBHEHUS, KIIaCCUPUKAIUH U
00001IeHNS;

- OTIPENIEIISATD e e TeIFHOCTH,
3a1aBaTh MapaMeTPhl U KPUTEPUH
HX TOCTHOKEHUS;

- BBISBIIATH 3aKOHOMEPHOCTH U
TIPOTHBOPEUHSI B
paccMaTpHUBacMbIX SBICHUSX;

- BHOCHTbH KOPPEKTUBHI B
JIESATEILHOCTD, OIICHUBATh
COOTBETCTBHUEC PE3yIHTATOB
LIEJISIM, OI[CHUBATh PUCKU
MOCIIEACTBHUI EATEIBHOCTH,

- pa3BUBATh KPEaTUBHOE
MBIIIUIEHUE TIPU PEIICHUN
KI3HCHHBIX TIPOOIIEM

0) 6a30BBIC UCCIICIOBATEITHLCKHC
IEUCTBUSL:

- BIIaJICTh HaBBIKAMH y4eOHO-
HCCIIEI0BATENIbCKON U IIPOEKTHOU
JCATCIBHOCTH, HABBIKAMHU
paspetieHus npooieM;

- BBIAIBJIATH HpI/I‘II/IHHO-
CJICACTBCHHBIC CBSI3U U
aKTyaJIM3UPOBaTh 3a/1a4y,
BBIIBUTATh TUIIOTE3Y €€ peIICHuS,
HAXOJUTh apTyMEHTHI IS
JIOKa3aTeIbCTBA CBOMX
YTBEpXKICHU, 3a1aBaTh
mapaMeTphl U KPUTEPUH PEIICHHS,
- aHAJIM3UPOBAThH MOTyICHHBIC B
XOJIC PEILICHHS 3a7auu
pe3yJIbTaThl, KpUTUYECKHA
OLICHUBATHh UX ,E[OCTOBepHOCTB,
HpOI‘HO3I/IpOBaTL NU3MCHCHUC B
HOBBIX yCJ'IOBI/ISIX;

-yYMETh MEPEHOCUTH 3HAHUS B
ITO3HABATENBHYIO U
MIPAKTUIECKYIO O0JIACTH
JKU3HECATSIILHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS W3
Pa3HBIX MIPEIMETHBIX 00JIaCTelH;

- BBIJIBUI'aTh HOBBIC UCH,
HpeHHaFaTL OpI/IFI/IHaJ'H)HI)Ie
MOAXOAbI U PELLICHUS;

M CITOCOOHOCTH UX
HCIIOB30BaHUS B
MMO3HABATEILHOU U COITMATbHOMN
MIPAKTHKE

HauOOJNbIINEe U HAMMEHBIINE 3HAUCHHs], Ha HAX0XKJCHHUE
IyTH, CKOPOCTU U YCKOPEHHUS;

- yMeTh OIIEpUPOBATH MOHATHSAMH: palUOHAIbHAs
¢GyHKIWSA,  TMOKa3aTenbHass  (QYHKIHS,  CTEIICHHAS
¢byHKIH, morapupMuIecKas ¢byHKIW,

TpUrOHOMEeTpHYeckne (YHKINH, OOpaTHBIC (YHKINH,
YMEHHE CTPOUTh TpaduKd W3YYCHHBIX (DYHKIHIA,
UCIIONB30BaTh TpadUKU INPU HM3YyYEHHH IIPOLECCOB H
3aBUCHMOCTEH, MPH PEIICHUH 3314 U3 APYTHX yu4eOHBIX
NpEeJMETOB W 3a7ad W3 peajbHOW JKU3HM; BBIPAXKATh
(opMynaMu 3aBUCUMOCTH MEXAY BEIHYMHAMU;

- YMETh pelaTh TEKCTOBBIE 3a/laud Pa3HBIX THIOB (B
TOM 4HCIIe HA TPOLEHTHI, IOJHM U YacTH, HA JIBUKEHHE,
paboTy, CTOMMOCTB TOBAapOB U YCIIYT, HAJIOTH, 3aJa491 U3
o0nmacTH  ympaBJeHHS JIMYHBIMH W CEMEHHBIMH
(¢UHAHCAMH); COCTABIIATH BBIPAXKCHHSA, YpaBHEHUS,
HEPaBeHCTBa W MX CHCTEMBl II0 YCIOBHIO 3ajadu,
UCCIICNOBATh IIONyYeHHOE pelIeHHe | OLCHUBATH
NPaBIONIOOOHOCTE PE3yIbTAaTOB,;

- yMeTb  ONEpHUPOBaTb  IOHATHUAMU: cpenHee
apu(pMeTHIecKoe, MeJMaHa, HauOoJblee u
HauMEHbIIIEE 3HAYCHUS, pasMax, JUcnepcusl,
CTaHJapTHOE OTKJIOHEHHE YHCIOBOrO Habopa; yMeHue
U3BJIEKATh, HMHTEPIPETUPOBATH uHpopmanuio,
NpEe/ACTaBICHHYI0 B Talnuiax, Ha JAMarpaMmmax,
rpaduKax,  OTPaXKAIOIIYI0  CBOWCTBAa  pEaJbHBIX
NPOLIECCOB ¥ SIBJICHUH; MPEICTaBIATh UHPOPMALUIO C
NOMOIIbI0  TalNHML W  AWarpaMM;  HCCIEHOBAThH
CTaTHCTUYECKUE NAaHHbBIC, B TOM YHCIIE C NPUMCHEHHEM
rpad)MYecKiuX METOJJOB M SICKTPOHHBIX CPEICTB;

- YMEThb OIEPHUpPOBATh MOHATUAMH: CIYYaiHBIA OIBIT H
cilyyaiiHoe ~ COOBITHE,  BEPOSATHOCTh  CIy4ailHOro
CO6I)ITI/IH; YMEHUE BBIYUCIIATH BECPOATHOCTDH C
HCIIOJIB30BAHUECM I‘pa(pI/ILICCKI/IX METOAOB; NPHUMCHATH
(OpMyIIBI  CIIOKEHUSI M YMHOXXEHHUSI BEPOSTHOCTEH,
KOMOMHATOpHbIE (akThl ¥ (OpMyNIBI TPU PELICHUH
3a/1a4; OLCHUBATh BEPOATHOCTH pEaNbHBIX COOBITHI;
3HAKOMCTBO CO CJIy4allHBIMH BEJIMYMHAMH, YyMCHHUE
NPUBOJUTH INIPUMEPHl MPOSBICHHSA 3aKOHa OONBLINX
YHcell B IPUPOJHBIX U OOIECTBEHHBIX SBICHUIX;

- YMEThb OIEepHpOBaTh IOHATHAMH: TOYKa, MpsMasd,
IUIOCKOCTb, ~ INIPOCTPAHCTBO,  JBYIPAaHHBIM  yrod,
CKpeIUBAIOIIMeCs  MpsiMble,  MapajuIeIbHOCTh U

HNEPNEHUKYJISIPHOCTh IMPSIMBIX M IUIOCKOCTEH, YIoil
MEXAY HPSIMBIMHU, YTOJI MEXAY HPSIMOU U IJIOCKOCTBIO,
Yroi MeXJy IUIOCKOCTSMHM, PAcCTOSHUE OT TOYKHU J0
IUIOCKOCTH, PACCTOSHUE MEXY IPSMBIMH, PacCTOSHUE
MEXAY IUIOCKOCTSIMH; YMEHHME MHCIIOJIB30BaTh IIpU
pelIeHuH 337a4  M3Y4YeHHble (aKThl U  TEOPEMBI
IUIAHUMETPHUH; YMEHHE OLIEHHWBAaTh pa3Mepbl 0OBEKTOB
OKpPYXKarolLlero MUpa,

- yMeTb ONEpUPOBaTh MOHATUSMH: MHOTOIPaHHUK,
CeueHWe MHOTOTpaHHHWKa, Ky0, mapauienenuuen,
pu3Ma, mupamuaa, Gurypa ¥ MOBEPXHOCTh BpAIICHUS,
IWINHAP, KOHYC, mmap, cdepa, cedeHHss (QUTYpPHI

BpalleHHs], TUIOCKOCTh, Kacaromasics chepbl, MATHHIPA,
KOHyca, Jiomaab HOBCpXHOCTI/I HI/IpaMI/IHBI, l'IpI/ISMI)I,
KOHyca, IIWIMHApPA, IUIOManb cdepbl, o0beM Kyoa,
MPSIMOYTOJILHOTO napasuie/ieunea, MTHPAMHUJIBI,
MIPHU3MBI, IWIMHAPA, KOHYCa, [Iapa; YMEHHE H300paxaTh
MHOTOTPAaHHHUKH ¥ TIOBEPXHOCTH BPAICHHS, HX CCUCHUS
OT PYKH, C TOMOIIbI0 YEPTEKHBIX WHCTPYMEHTOB U
AIEKTPOHHBIX CpEJICTB; YMEHHE pacro3HaBaTh




CUMMETPHIO B TMPOCTPAHCTBE; YMCHHE pAaCIO3HABaTh
MPaBUJIBHBIC MHOTOTPAHHHKH;

YMETh  ONEpPUPOBATH  IOHATHAMH: [JBIDKEHHE B
MIPOCTPAHCTBE, NOAOOHBIE (GUTypHl B TPOCTPAHCTBE,
HCIOJIb30BaTh OTHOLIEHHE IUIOIIAJACH MOBEPXHOCTEH U
00BeMOB TIOAOOHBIX (HUTYp TIPH PEIICHUN 33134,

- YMETh BBIYUCIISATH T€OMETPHUYESCKIE BEIIMIUHBI (IUTHHA,
yroy, IUIOmanb, OO0BEM, IUIOMAAh MOBEPXHOCTH),
HCTIONB3YS U3yYCHHBIC (DOPMYJIIBI M METOIBL;

- YMETh OIICPUPOBATh MOHATHIMHU: TPIMOYTOJIbHAS
CHUCTeMa KOOpJIHMHAT, KOOPIWHATHI TOYKH, BEKTOP,
KOOPJAMHATEI BEKTOpa, CKAJISPHOE MPOU3BEICHHE, YTOJ
MEXKIy BEKTOpaMH, CyMMa BEKTOPOB, IPOU3BEICHUC
BEKTOpa Ha YHUCIIO; HAXOAWUTH C TOMOIIGIO M3YYCHHBIX
(GopMyT KOOPIAMHATHI CEPEIMHBI OTpe3Ka, PAacCTOSHUE
MEXIy ABYMS TOUKAMU;

-yMeTb BBIOMpPATh MOIXOMAMIHNN M3YYEHHBIH METOJ IS
pelIeHus  3a/Jadyd, paclo3HaBaTh MaTeMaTHYECKUE
(dakTBl W MaTeMaTHYeCKHEe MOJACTH B TIPHUPOTHBIX H
O6IlIeCTBeHHLIX SBJICHUAX, B HCKYCCTBC, YMEHUEC
OPUBOJUTh IPUMEPHl MAaTEMATUYECKUX  OTKPBITUH
POCCUICKON U MUPOBOI MaTEMaTUYECKON HAyKH

OK 3. Ilpurnmars
peuieHus B
HECTaHJapTHBIX
CUTYyalUsX U
HECTH 3a HHUX
OTBETCTBEHHOCTh

B o61acTi IeHHOCTH HAyIHOTO
MTO3HAHUS:

-chopMupOBaHHOCTH
MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO PA3BHUTHSA
HayKH{ M OOIIECTBCHHON
MIPAaKTHKH, OCHOBAHHOTO Ha
JMaJore KyJubTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO
CBOETO MECTAa B TIOJIUKYJIBTYPHOM
MHpE;

- COBEPILIEHCTBOBAHUE SA3bIKOBOM
W YUTATEIbCKOH KyJIbTYphI KaK
CpeJCTBa B3aUMOJIEHCTBUS MEX Y
JIFOJIbMH Y TTO3HaHHS MHUPa;

- OCO3HaHME IIEHHOCTH HayYHOH
JeATeIbHOCTH, TOTOBHOCTh
OCYIIECTBIISITh IPOEKTHYIO U
HCCIIEeI0BATEIbCKYTO
JeATeIbHOCTh MHANBUAYAIbHO U
B TpYIIIIE.

OBaieHre YHUBEPCATbHBIMH
y4eOHBIMH TI03HABATEILHBIMU
JIEHCTBUSMU:

B) paboTta ¢ nH(popMarmen:

- BJIaJICTh HABBIKAMH MOJTYyUSHHS
nH}popManny U3 KICTOYHUKOB
Pa3HbIX TUIIOB, CAMOCTOSATEIILHO
OCYIIECTBIISITH OUCK, aHAJIN3,
CHUCTEeMAaTH3aLHUIo 1
MHTEPIPETaNi0 HHPOpManu
Ppas3JIMuHBIX BUJIOB U (opm
MIPECTABIICHNUS;

- CO3[1aBaTh TEKCThI B PA3JINYHBIX
(dhopmarax ¢ yueToM Ha3HAUCHUS
nH(OPMAIINH U TISJIEBOI
ayIUTOpPUH, BEIOMpas
ONTUMAIIEHYIO (hopMy
TIPE/ICTAaBIICHUS U BU3YaJU3allnH;
- OLICHUBATh JIOCTOBEPHOCTH,

- yYMETb OIEPUPOBATh MOHATUSAMH: palUOHAJIbHBIC,
HUppaLUOHAJILHEIE, [I0Ka3aTeJbHbIE, CTEIICHHBIE,
norapu(pMUYECKUe, TPUrOHOMETPUYECKUE YpaBHEHHS U
HEPABEHCTBA, UX CUCTEMBI;

- yMeTb  OIEpPUPOBATH  MOHATHAMH:  (YHKITHSA,
HerpepbIBHAs (pyHKIMS, IPON3BOJIHAS, NIEpPBOOOpa3Has,
OTIpeICTICHHBII HHTETpa; yMeHHe HaxXOIWTh
MPOM3BOJHBIE 3JEMEHTapHBIX (DYHKOWH, HCIONB3YyA

CIpPaBOYHBIE MATEPHANbI; MCCIENOBaTh B MPOCTEHIIMX
crydasx (GYHKOUM Ha MOHOTOHHOCTb, HAaXOIWTh
HauOONbIIME W HaWMEHbIIME 3HaueHHs (yHKLUL;
CTPOUTH TpadKKM MHOTOYJICHOB C KCIHOJIBb30BaHUEM
ammapata MaTeMaTHYecKOro  aHaln3a; TNPHMEHATh
MPOM3BOJIHYI0 IIPM pELIeHHH 33Jad Ha JBIDKEHUE;
pemaTh  NPaKTHKO-OPHEHTHUPOBAHHBIE  3aJayd  Ha
HanOOJBIINE U HAUMEHBIINE 3HAUCHUs, Ha HAXOXKICHUE
IyTH, CKOPOCTU U YCKOPEHHUS;

- yMeTh OIEPUPOBATH MOHITUSIMH: palUOHAIbHAs
GyHKOUS,  TOKa3aTedbHas  (QYHKIHMS,  CTENCHHAs
¢byHKIHS, morapupMuIecKas ¢byHKIWS,

TpUTrOHOMEeTpHYeckne (YHKIHMH, OOpaTHBIC (YHKINH,
YMEHHE CTPOUTh TpauKd H3YYEHHBIX (QYHKIMH,
UCTIONB30BaTh TpaUKH MpPHU H3YYEHHH IPOIECCOB H
3aBHCHUMOCTEH, IPU PELICHNN 33734 U3 APYTHX yIeOHBIX
MPEeIMETOB M 3aJad W3 pPeajbHOM KHU3HH; BBIPaKaTh
(dopMynaMu 3aBUCUMOCTH MEKAY BeTUUNHAMU;

- yMeTh  OIEpHUpOBaTh  IOHATHUSAMH:  CpeaHEe
apugMeTHIecKoe, Me/IMaHa, HauboJblIee u
HalMEHBbIIEe 3Ha4YeHUH, pasMax, JUCTIEPCHUS,
CTaH/apTHOE OTKJIOHEHWE 4YMCIIOBOTO HaOoOpa; yMeHHe
U3BIEKATh, HMHTEPIPETHPOBATh nH}pOpMaIHIO,
NpPE/ACTaBICHHYI0O B TalOnuiax, Ha JAWarpammax,
rpadukax,  OTpaXKalOIlyl0  CBOWCTBA  pealbHBIX
MIPOIIECCOB M SABJICHHWH; MPEACTAaBIATH MH(POPMAIHIO C
MOMOINBI0  TabMWI] W  JOUarpaMM;  HCCIEAO0BaTh
CTAaTUCTHYECKHUE JTaHHBIC, B TOM UYHCJIE C IPUMEHEHHEM
rpadUuecKuX METOI0B H AIEKTPOHHBIX CPEICTB;

- YMETh ONEPUPOBATH MOHATHSIMH: CIIYyYaWHBII OIBIT U
cydaifHoe  COOBITHE,  BEpPOSTHOCTH  CITydailHOTO
COOBITHS;  YMEHHE  BBIYMCIATH  BEPOSITHOCTH  C
WCIIOJIb30BAaHUEM TIpaMuecKHX METOJI0B; NPUMEHSThH




JETUTUMHOCTh HHOPMALIUH, e
COOTBETCTBHE MPABOBBIM U
MOPaIBHO-3THYECKUM HOpMaM;

- ICIIONIB30BATh CPEICTBA
HHPOPMALNOHHBIX U
KOMMYHHKAaIIMOHHBIX TEXHOJIOTHI
B pELICHHH KOTHUTHBHBIX,
KOMMYHHKAaTUBHBIX U
OpTaHU3alHOHHbBIX 33184 C
coOumoieHreM TpeOOBaHUI
9PrOHOMHKH, TEXHUKH
0€30MacHOCTH, THTUEHBI,
pecypcocOepekeHHs1, TPaBOBBIX U
9TUYECKUX HOPM, HOPM
WHPOPMALIMOHHON OE30TTaCHOCTH;
- BJIQJICTh HAaBBIKAMH
pacro3HaBaHUs U 3aIIUTHI
nHpOpMaNH, THPOPMAITHOHHON
0€301aCHOCTH JINYHOCTH

(GOpMyIBI CIIOKEHUSI W YMHOXEHHS BEPOSITHOCTEH,
KOMOMHATOpHBIE (akThl ¥ (OPMyJIBI TPU PELICHUH
3a7ad; OIECHUBATh BEPOSTHOCTH PEATBbHBIX COOBITHIL;
3HAKOMCTBO CO CIIyJaWHBIMH BEIWYMHAMH; YMCHHE
NPUBOANTH HPHUMEPHI TPOSBICHHUA 3aKOHA OOJIBIINX
YHCeJI B IPUPOAHBIX M OOIIECTBEHHBIX SBICHUSIX,

-yME€Th BBIOMPATh MOAXOISIINNA W3yYCHHBIH METOA VI
pemIeHusT  3aJadd, pacHo3HaBaTh MaTEMaTHIECKHUE
(GaKkThl W MaTeMaTHYeCKHe MOJENU B INPHPOAHBIX H
OOIIIECTBEHHBIX ~ SBJICHUSAX, B HCKYCCTBE; YMEHHE
NPUBOAMTH INPUMEPHl  MaTEeMaTHYECKUX  OTKPBITHH
POCCHHCKOM U MUPOBOU MaTeMaTUYECKON HAYKH

TIK 1.3.
Onpenensite U
OLICHUBATh
Pe3yNbTaThI
00y4ueHHS My3bIKe
1 MY3BIKaJIbHOTO
obpazoBaHus
nerei

HaBpiku:

- IPUMEHECHHS JHarHOCTHYECKIX
METOJIUK VISl OTIPEICTICHUS
YPOBHS C(HOPMHUPOBAHHOCTH
YMEHUH

U Pa3BUTHUS TBOPYCCKHIX
crmocoOHoCTEl AeTeit;

- OCYIIECTBIICHU
[1eJarOrHYeCKOro HaOJII0IeHHS 32
pa3BUTHEM JACTeH, aHAITN3e
pe3yIbTaTOB Pa3BUTHA U
COOTHECCHHUH UX C OOIIMMHU
LIeJIEBEIMHA OPHUCHTUPAMHU
YmMmenus:

- OCYIIECTBIIATH TOA00P
JUArHOCTHUYECKUX METOIHUK ISt
OTIpEJICNICHHUS] YPOBHS
chopMUpOBaHHOCTH YMEHUH U
Pa3BUTHSI TBOPUECKUX
CcII0COOHOCTEH JeTel;

- OCYIIECTBIIATH IIeJATOTUIECKOEC
HaOIIOICHUE 32 Pa3BUTHEM JICTEH,
aHATN3UPOBATH PE3YIIETATHI
Pa3BUTHSI U COOTHOCHUTbH HX C
0OIIMMH TIEJICBBIMU OPUECHTHPAMHU
3HaHUA:

- METOAbl  HAOJIONEHUS U
JHUArHOCTHKH C(HOPMUPOBAHHOCTU
YMEHUU M Pa3BUTUS TBOPUYECKUX
crnocoOHOCTEl AeTei

- yMeTh  ONEpUpPOBaTh  IMOHATHAMH:  (YHKIHS,
HerpepbIBHAs (pyHKIMS, IPON3BOJIHAS, NIEpPBOOOpa3Has,
OTpeieNeHHBI N HHTErpa; yMEHUe HaXOJUTh
NPOM3BOJHBIE 3JEMEHTapHbIX (DYHKUMIL, HCTONB3Ys

CIpaBOYHBIE MAaTEpHaNbl, MCCIEIOBaTh B IMPOCTEHUIINX
cinydasx (GYHKIMM Ha MOHOTOHHOCTb, HaXxOIUTh
HauOONbIINE W HaWMEHbIIME 3HaueHus (QyHKUui;
CTPOHUTh TpaQUKA MHOTOWICHOB C HCIOJIH30BAHUEM
ammapara MaTeMaTHYecKOro — aHaln3a; TPHMEHATh
MPOW3BOMHYIO TPH pENICHWH 3aJad Ha JBIDKCHUC
pemaTh  TPaKTHKO-OPHEHTHUPOBAaHHBIE  3aJadyd  Ha
HanOOIBIIME U HAUMEHBIITNE 3HAUCHUS, Ha HAXOXKICHUE
ITyTH, CKOPOCTH U YCKOPCHHUS,

- yMeTh  ONEpUPOBaTh  IMOHATHUSIMHU:
apudmMeTHyecKoe, Menana, HauOoJbIIIee u
HanMEHBIIIEeEe 3HaYCHU, pa3max, JTUCTIEPCHS,
CTaHJapTHOE OTKIOHEHHWE YHCIIOBOTO Habopa; yMeHHue
H3BJIEKATb, HHTEPIPETHPOBATH uHpopmanuio,
NpEe/CTaBICHHYI0 B Talnuiax, Ha JAMarpammax,
rpagpuKax,  OTPAXKalONIyI0  CBOHCTBA  pealbHBIX
MIPOIICCCOB W SBIICHHI; TPEACTABISATh HH(POPMAIHIO C
MOMOINBI0  TalIMI] W  JUarpaMM;  HCCIEAOBATh
CTaTUCTHYECKHUE NAHHBIC, B TOM YHCIE C IPUMCHEHHUEM
rpadUUecKUX METOIOB U JIEKTPOHHBIX CPEICTB;

- YMETh ONEPUPOBATH MOHATHAMHU: CIyIalHBIH OIBIT U
ciydaifHoe  COOBITHE,  BEpPOSTHOCTH  CIIydailHOTO
COOBITHS;  YMEHHE  BBIUHCIATH  BEPOSITHOCTE  C
HCTIONB30BaHUEM TIpaUUecKUX METOJOB; INPHUMEHATh
GopMynbl CIOXKEHHS M YMHOXEHHS BEpOSTHOCTEI,
KoMOuHaTopHBIe ()akTBl W (OPMYJIBI TPU PEIICHUH
3a7a4; OICHWBATh BEPOSTHOCTH pEaJbHBIX COOBITHI;
3HaKOMCTBO CO CIIly4yailHBIMM BEIHUYMHAMH; YMEHUE
NPUBOANTH TPUMEPHI IIPOSBIECHHUS 3aKOHA OOJBIINX
YHCell B IPUPOJTHBIX M OOIECTBEHHBIX SIBICHHAX;

-yMeTh BBIOMPATh MOAXOJSIIMNA M3yYEHHBIH METON UL
pelleHys  3aJadyd, paclo3HaBaTb MaTEMaTHYECKUE
(dakTel ¥ MaTeMaTHYeCKHEe MOJICTH B TPHUPOAHBIX H
OOIIECTBEHHBIX SBJICHHUSAX, B HCKYCCTBE; yMEHHE
MPUBOANTH TIPUMEPHl MAaTEMaTHYECKHUX  OTKPBITHI
pOCCUICKON U MUPOBOM MaTeMaTUYECKOW HAyKH

cpenHee




2. CTPYKTYPA ¥ COJAEPKAHHUE OBIIIEOBPA30OBATEJBHOM JUCIUIIIUHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HOH padoThl

Buj yueOHoi padoThI Oobvem uacos
O0bem o0pa3oBaTeIbHON NPOrpaMMbl JUCHHUILINHBI 234
B T.Y.
OcHoBHOE coJiep:KaHue 172
B T. 4.
TEOpPETHYECKOE 00yUeHre 152
MPAKTUYECKHUE 3aHATUS 20
IIpogeccuonanbHO-OpHEeHTHPOBAHHOE CO/IepKaHue (CoepKaHue 48
NPUKJIATHOTO MOIYJIs1)
B T. Y.:
TEOPETUIECKOE 00yUICHHE 24
MPAKTUYECKHE 3aHITHS 24
NumBuayajibHbIi NPOEKT
IMpomexyTounas arrectauus (1uddpepeHHPOBAHHDII 3a4€T) 2

IMpomexyTouHnasi arrecTamus (3K3aMeH) 12




2.2. TemaTn4eckui IJIaH U coacpkaHue NUCHUIIJIMHBI

HauMeHoBanme pasieoB 1 Tem ConepxxaHue y4eGHOro MaTepuaja (OCHOBHOE M I[pO(l)eCCI/I(EHaJII)HO-Opl/IeHTI/IPOBaHHoe), JabopaTopHbIe Oobem | ®opmupyemble
MPAKTHYEeCKHE 3aHATHS, TPUKJIATHONH MOIYJIb (IPU HAJHYHH) 4acoB KOMIIETEeHIINH
1 2 3 4
OcHnogHoe codepiicanue
Pa3znea 1. [loBTOpeHne Kypca MaTeMaTHKH OCHOBHO# IIKOJIbI 18
Tema 1.1. Llens u 3agaun Copep:xanue yueOHOIr0 MaTepHuaJia 4
MaTeMaTHKH MPU OCBOCHUU Lenp 1 3a1aun MaTeMaTHKU TIPH OCBOCHHH CIIEIMAIEHOCTH. ba3oBbie 3HaHUS M yMEHHS 110 MaTeMaTHKE B
cneuuanbHOCTH. Yncna u npodeccHOHAILHOM U B TOBCEAHEBHOM AESTEIHLHOCTH.
BBIYHCIICHUS JleficTBUS Ha/I TIOJIOKUTEIEHBIME U OTPHLIATEIEHBIMH YHCIIAMH.
JleficTBus ¢ OOBIKHOBEHHBIMH U JIECITHYHBIMU IPOOSMHU.
JleficTBus co cTeneHsIMH, (OPMYJIbI COKPAILICHHOTO YMHOKEHHSI.
Tema 1.2. IIporieHTHEBIE Copep:xaHue yue0HOTr0 MaTepuaJa 4
BBIYUCIICHUS. ypaBHeHI/Iﬂ u HpOCTLIe MPOUCHTELI, pa3HbIC CHOCO6I)I HX BBIYHCIICHUA.
HEpaBEeHCTBA JluneiiHble ypaBHEHHs U HEPABEHCTBA. OK 02, IIK 1.3
KBapaTHble ypaBHEHHs U HEpaBEHCTBA.
JpoOHo-n1HeHbIe ypaBHEHNUS U HEPABEHCTBA.
Tema 1.3. IIponieHTHBIE Ilpogheccuonanvro-opuenmuposannoe cooepicanue (cooeprcanue nPUKIAOHO20 MOOYaA) 4
BBIYUCJICHHUS B HpOCTLIe " CJIOKHBIC IIPOLICHTHI.
PO eCCHOHANBHBIX 3a1a4ax [TpoueHTHBIE BEIYMCICHUS B TIPO(ECCHOHANBHBIX 3a1a4ax.
Tema 1.4. 'eomerpus Ha Ilpogheccuonanvho-opuenmuposannoe cooepicanue (cooeprcanue NPUKIAOH020 MOOYA) 4
TUIOCKOCTH Buapl tutocknx GuUryp m MX mionap.
[TpakTHKO-OpHEHTHPOBAHHBIE 33/1a41 B KypCe T€OMETPHH Ha TIOCKOCTH.
BBonnas KOHTpoOJIbHAs padoTa 2
Pasnea 2. Ilpsimble ¥ JIOCKOCTH B IpocTpaHcTBe. KoopanHAaThI U BEeKTOPHI B IPOCTPAHCTBE 30
Tema 2.1. OCHOBHBIE IOHATHSA Coaep:xkanue yueOHOro MaTepuaJia 4
crepeomeTpur. Pacnonoxxenne IMpeamer crepeomerpun. OCHOBHBIE MOHATHS (TOUKA, NPSIMasi, INIOCKOCTH, MPOCTPaHCTBO). OCHOBHBIE AKCHOMBI
NPSIMBIX M TUIOCKOCTEH CTEPEOMETPHH.
[Nepecekatomuecs, napaJieIbHbIE H CKPEIIUBAIOLINECS MIPSMBIE.
Yron MeXIay NpsiIMbIMHU B IpocTpaHcTBe. [lepneH MKy IIpHOCTh NPSIMBIX.
OCHOBHBIE IPOCTPAHCTBEHHBIE (PUTYPBHI.
Tema 2.2. [lapannensHOCTh Copep:xanue yue0HOTr0 MaTepuaJia 6
MPSIMBIX, IPSIMOM M TUIOCKOCTH, [MapaiuienpHble npsMas U mwiockocTb. Onpeaesnenue. [Ipusnak. CpoiicTia.
IJIOCKOCTEH [Mapannensusle wiockoctu. Onpenenenue. [Ipusnak. CBoiicTBa.
Terpasap u ero 3J€MEHTHI.
ITapannenenunen u ero 3J€MEHTHI.
CBoiicTBa MPOTHBOIIOJIOKHBIX TPAaHEH M AMaroHaeil mapauienenumnesa. OK 02
ITocTpoeHne OCHOBHBIX CEUECHUI.
Tema 2.3. IlepnenaukyisipHocts | Coaep:kaHue y4edOHOro MaTepuaJa 3
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MIPSIMBIX, TIPSIMOM U TUIOCKOCTH,
IUTIOCKOCTCH

[lepneHauKyIsIpHBIC IPSIMBIE.

[MapannensHble MpsMBble, NEPICHANKYISIPHBIE K TNIOCKOCTH.

[Ipu3Hak nepneHIuKyISIpHOCTH NPSIMOK U IJIOCKOCTH.

Tema 2.4. [lepneHauKymsip u Copep:xaHue y4edOHOTro MaTepuaJia 3
HakKJIOHHas. Teopema o Tpex [lepnennukynsip 1 HakIOHHas. TeopeMa o TpexX NEPIEeHANKYJIsIpax. YToJl MeXay NpsMOil M MIIOCKOCTBIO.
NEPICHAMKYIApAX Yron mexay mIockocTsaMH. IleprneH UKy asipHbIE NIOCKOCTH.

PaccrosiHust B mpocTpaHCTBeE.
Tema 2.5. [IpsiMbIe U TWIOCKOCTH IIpogpeccuonanvno-opuenmuposannoe cooepicanue (codepryucanue RPUKIAOHO20 M0OOYJI) 6
B IIPAKTUYECKUX 3a]ja4ax B3anMHoe pacnosioxkeHue NPsIMBIX B IPOCTPAHCTBE.

ITapannensHOCTh NPSIMOHN M MIIOCKOCTH, NapajlIeIbHOCTh IJIOCKOCTEHN, MEPIEeHAUKYISIPHOCTb IIIOCKOCTEH.

PacnonoxeHnue NpsiMBIX M INIOCKOCTEH B OKpY’KaroleM MHUpe (IPUPOJe, APXUTEKTYpPE, TEXHHUKE).

Pemenue npakTUKO-OpUEHTUPOBAHHBIX 3a/1a4.

KonTpoabnas pabora: «IIpsiMble M IIOCKOCTH B IPOCTPAHCTBE» 1
Tema 2.6. KoopauHate! u Copep:xaHue yueOHOI0 MaTepuaJa 6
BEKTOPHI B IPOCTPAHCTBE JlexapTOBBI KOOPAMHATHI B IPOCTPAHCTRE.

BekTopsl B IpoCTpaHCTBE.

Clo)xeHue 1 BIYUTAHUE BCKTOPOB.

YMHOXK€EHHE BEKTOpa Ha YUCIIO.

CkaJsipHOE IPOU3BEIEHHE BEKTOPOB.

IIpocTeiimue 3a7aun B KOOpIUHATAX.

Kontpoabnast padora: «KoopauHATBI M BEKTOPLI B IPOCTPAHCTBE) 1
Pasnea 3. OcHoBbl Tpuronomerpun. Tpuronomerpuyeckue GyHKuuu 24
Tema 3.1. Coaep:xanue yueOHOro MaTepuaJia 4
Tpuronomerpudeckue GyHKIMHI Pagnannas Mepa yrna. IToBopoT TOUKM BOKPYT Hauaaa KOOpJAUHAT.
IPpOU3BOJBHOTO yTJId, YMCJIa Onpenenenue CUHyca, KOCUHYCa, TAHI'€HCA U KOTAHIeHCa.

3HaKM CHUHYCa, KOCHUHYCa, TAHT'€HCA ¥ KOTAHT€HCA 110 YETBEPTSIM.

3aBHCHMOCTh MEXAY CHHYCOM, KOCHHYCOM, TAHT€HCOM U KOTAaHT'€HCOM OJJHOTO M TOTO K€ yTIJIa.
Tema 3.2. OcHOBHBIE Copep:xaHue y4eOHOIro MaTepuaJia 2
TPUTOHOMETPHYECKHE TOKIACCTBA | TpuUroHOMeTpHUUECKHe TOKaecTBa. [I[peoOpa3zoBaHus MPOCTEUITNX TPUTOHOMETPUUYECKUX BHIPAKESHUH.

CuHycC, KOCHHYC, TAHT€HC U KOTAHT'€HC YTJIOB 0L U — O OK 02,IIK 1.3
Tema 3.3. Coaep:xanue yueOHOro MaTepuasa 4
Tpuronomerpuueckue GyHKIUH, OO6acTh onpeeneHus | MHOXECTBO 3HAYSHUN TPUTOHOMETPHUECKUX QYHKIMH. YETHOCTD, HEYETHOCTD,
UX CBOMCTBA U rpaduku MePUOTUIHOCTS TPUTOHOMETPHUUECKUX (DYHKIIHH.

CaoiicTBa u rpaduku GyHKINH ¥ = COS X, Y = sin X.

CoiicTBa n rpaduku GyHKIUH y = tg X, ¥ = ctg X.

[IpeobpazoBanue rpauKOB TPUTOHOMETPHUECKIX (QYHKIMH.
Tema 3.4. O6parHble Copep:xanue yue0HOIr0 MaTepHaJia 2
TPUTOHOMETPHYECKHE QYHKIIUH OOpatHble TpuroHomerpuieckue GpyHkuuu. Mx cBoiicTsa u rpaduku.
Tema 3.5. Onucanne Ilpogheccuonanvno-opuenmuposannoe cooeprycanue (cooeprcanue npuUKIAOH020 Mo0y) 2
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MPOU3BOACTBEHHBIX IPOLIECCOB €
MTOMOIIBIO TPauKOB (HYHKINH

Vcnonp30BaHuE CBOMCTB TPUTOHOMETPUIECKUX (QYHKIHHA B TPO(PECCHOHAIBHBIX 3a/1a4aXx.

Tema 3.6. Copep:xaHue yueOHOIr0 MaTepHuaJia 8
Tpuronomerpuueckue YpaBHEHHE COS X = a.
YpaBHEHHUS U HEPABEHCTBA VYpaBHeHue sin X = a.

YpaBHeHMe tg X = a, ctg X = a.

Pentenue TpUroHOMETpUYECKUX YPABHEHUI OCHOBHBIX THIIOB.

IIpocTeiimue TPUTOHOMETPHUECKIE HEPAaBEHCTBA.

KonTpoabnas padora: «OcHOBBI TpUrOHOMeTpHH. TpuroHomerpuyeckne GyHKIUM) 2
Paznen 4. IlponsBogHas M nepsoodpasHas GyHKIHH 40
Tema 4.1. Ilonsarue Copep:xaHue yueO0HOIr0 MaTepHuaJia 6
pou3BoiHON. DopMyIIBI U [Tpupamenue aprymenra. [Ipupamenve ¢pyskuun. 3agaun, MpUBOSIIKE K TIOHITHIO POU3BOIHOM.
npasuna guddepeHIpoBaHus Onpesenenue IPOU3BOAHON. AJTOPUTM OTHICKAHHS HPOM3BOIHOIL.

Dopmyinsl audepeHIupoBaHUsL.

[MpaBuna nuddepeHnnpoBanusl.
Tema 4.2. ITonsarue o Copep:xaHue yueOHOTro MaTepuaJa 4
HEMPEPBIBHOCTH (PYHKLNH. [Nonsarue HenpeprIBHOH QyHKINH. CBOIICTBA HETIPEPHIBHON (D YHKITHH.
Mertoz unTepsanos CBs13b MEX]Ty HENPEPBIBHOCTBIO U AUPHEPEHIUPYEMOCTbIO GYHKLMH B TOUKE.

Pemenne HepaBEHCTB METOIOM HHTEPBAJIOB.
Tema 4.3. 'eomeTprueckuii u Coaep:xkanue yueOHOro MaTepuaJa 4
¢bu3nuecKuil CMBICI IPOU3BOAHON | ['eoMeTpHIeCKHil CMBICIT IPOU3BOIHOMN QYHKIIHH.

Brruncienne yrinoBoro ko3¢ uiMenTa KacaTesJbHOH K rpaduky QyHKINM B TOUKE.

YpaBHeHHe KacaTeabHOH K TpaduKy QyHKIHH.

CocTaBleHHE ypaBHEHHS KacaTelbHOU K rpadguky QpyHKIud y=1(x). OK 02, OK 03, TTK
Tema 4.4. MOHOTOHHOCTB Coaep:xkanue yueOHOro MaTepuaJia 4 13
¢Qynxuum. Toukn skcTpeMyma Bospacranue u yobiBaHne QyHKIUH.

OKCTpeMyMBI (YHKITHH.

AJropuT™ HccienoBaHus QYHKIUK U TOCTPOCHUS ee rpadrka ¢ MOMOIIBIO IIPOU3BOIHOM.
Tewma 4.5. UccnenoBanue Coaep:xanue yueOHOT0 MaTepuasa 4
¢yukuuii u nocrtpoenne HccnenoBanre GpyHKIMU HAa MOHOTOHHOCTB U ITOCTPOEHHE TPa(YUKOB
rpaduKoB
Tema 4.6. HanGonp1ee n Copep:xanue yue0HOTro MaTepuaJia 4
HauMEHbILEE 3HA9EHU PyHKIMH Haxoxnerne HanOoIbIIeT0 1 HANMEHBINET0 3HAYCHUH (YHKINH, TOCTPOSHHE TPAQHKOB C MCIIOIH30BAHNEM

anmnapara MaTeMaTHYeCKOro aHaau3a
Tema 4.7. Haxoxnenue IIpogpeccuonanvno-opuenmuposannoe cooepiicanue (cooepryucanue RPUKIAOH020 M0OYJI) 4
ONTUMAIIFHOT'O PE3yJIbTaTa C Haxosxnerne onTIMaIbHOTO pe3ybTaTa ¢ MOMOIIBI0 IPOU3BOJHOM B MPAKTUIECKHX 3a/1a4ax.
MOMOILBIO IPOU3BOJHOMN B
IIPAKTUYECKHX 3aJ1a4ax
Tema 4.8. ITepooOpazHast Copep:xanue yue0HOTro MaTepHuaJia 4

¢ynkmn. [IpaBua HaxoXIeHNs

O3HaKOMJICHHE C TIOHATHEM MHTErpaia ¥ IepBooOpasHoit st GyHkunm y=f(x).
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MIEPBOOOPA3HBIX

Pemenue 3amad Ha cBA3b IepBOOOPA3HOI U €€ IPOM3BOTHOMN, BRIYHCICHHE ITEPBOOOPA3HOM Il JaHHON (YHKIIHH.

Tabnwma GopMyIt I HaXO0XKACHUS TepBOOOPa3HBIX.

V3yyeHune npaBuiia BEIYUCICHUS IEPBOOOPa3HON.

Tema 4.9. ITnomanp Copep:xaHue yueOHOIr0 MaTepuaJia 4
KPHUBOJIMHEHHOW TpaTe1H. [Inomanp KpUBOJIMHEWHON Tpaneuuu U uHTerpai. [lonsatue onpenenéHHOro HHTErpaa.
®opmyra Herorona — JleriOnmia I'eomeTpruecknii 1 GU3MIECKUI CMBICIT OIPE/ICIICHHOTO HHTErpaa.

®opmyna Hetotona — JleiiOnuna.

Pewienve 3ajay Ha IpUMEHEHUE UHTETPaa JUIsl BBIYUCIECHHUS (HH3HMYECKUX BEJIMUUH U IUIOIIAICH.

KonrpoabHnas padora: «IIpou3BoaHas M nepBoodpasHas QyHKIUN» 2
IIpomesxkyTounas arrecrauus (quddepeHunpoBaHHblii 3a4eT) 2
Pa3gen 5. MHOrorpaHHuKH M TeJIa BpalleHHsI 32
Tema 5.1. IIpusma, Coaep:xkanue yueOHOro MaTepuaJia 4
napajuieNenuen, Kyo, mnpamuaa | Ipusma (HAKIOHHAS, PSAMast, IPABUIIbHAS) M €€ JIIEMEHTHL.
1 UX CEYCHMA [Mapannenenumesn. CBOHCTBa MPSIMOYTOIBHOTO Mapaenenumnena. Kyo.

IMupamuna u €€ 3IEMEHTHI.

IIpaBunbHas nupamMua.
Tema 5.2. IIpaBuibHbIe Copep:xaHue yueOHOIro MaTepuaJia 4
MHOTOIPaHHMKH B )KU3HU ITnomaas MOBEpXHOCTH MHOTOTPAaHHUKOB.

[Mpocreiimye KOMOMHAIIM MHOTOTPAaHHUKOB.

BplunciieHue 3JeMeHTOB MPOCTPaHCTBEHHBIX (Guryp (pé0pa, AnaroHau, yriibl).

IIpaBuIbHBIE MHOTOTPAaHHUKH.
Tema 5.3. Humuunp, konyc, map | Ipogpeccuonansno-opuenmuposannoe cooepicanue (cooepicanue nPUKIAOH020 MOOYs) 8
1 ¥X CeHCHUA Hunmuaap, koHyC, chepa u map.

N300pakenne Tes1 BpalleHus Ha IIIOCKOCTH.

OCHOBHBIE CBOHCTBA ITPSIMOTO KPYTOBOTO IUJIMHJPA, IPSIMOTO KPYTOBOTO KOHYCA.

[IpencraBnenune 06 yceu€HHOM KOHYCE.

Ceuenus KoHyca (MapajyieIbHOE OCHOBAHHIO M IIPOXOIAIIEe Yepe3 BEPIIUHY). 0K 02

Ceuenus muinuHapa (MapauieTbHO U MEPIEHAUKYIISIPHO OCH)

Ceuenus wapa.

Pa3BépTka nunuHApa 1 KOHyca.
Tema 5.4. O0BbeMBI 1 TUIOLIAH Copep:xanue yue0HOTro MaTepuaJia 8
MOBEPXHOCTEN Tel O0beM npsiMoyroibHOTo napasuiesenumena. OobeM Kyoa.

O06BbeMBI IPSAMON IPU3MBI U IWITHHIPA.

O0BbeMBI THpaMUJIBI M KOHYCA.

O06bem mapa.
Tema 5.5. Ilpumepsl cummetpuii | Ilpogpeccuonansno-opuenmuposannoe cooepiwcanue (cooeprcanue RPUKIA0H020 Mooyis) 6

B mpodeccuu

[TonsiTve 0 CMMMETPHUH B IPOCTPAHCTBE (LIEHTpAIbHAsI, OCeBast, 3epKaJIbHas).

O06o01IeHne MpeICTaBIeHNH 0 MPaBUIHLHBIX MHOTOIPAHHUKAX (TETPadap, Ky0, OKTadIp, NOACKAdIP, HKOCAIP).

[TpumMeps! cuMMeTpHii B ipodecchu.
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| KonrtposabHas pabora: « MHOTOIPAHHUKH U TeJIA BPallleHUsD) 2

Pa3gen 6. Ctenenu u kopuu. CTeneHHasi, noka3artejbHas U Jorapupmudeckas GyHKINU 42
Tema 6.1. Crenennas pyHKIus, Copep:xaHue y4edOHOTro MaTepuaJia 5
ee cpolicTpa. IIpeobpazoBanme Ilonatue KOpHA n-0if CTENEHU U3 JeHCTBUTEIBLHOIO YUCIIA.
BBIPaKCHUH C KOPHAMH N-0H Yo
CTEleHH DyHKIMU ¥ = V¥ yx cpoiictpa u rpaguKH.

CBoiicTBa KOpHS N-0f CTEIICHN.

[Ipeobpa3oBanHue HPpPAITOHAIBEHBIX BEIPAKECHUI.
Tema 6.2. CBo¥CTBa CTENIEHH C Copep:xaHue y4edOHOro MaTepuaJia 4
palrOHaJIbHBIM 1 ITonsTHe cTeneHu ¢ palMOHaIbHBIM IIOKA3aTEIIEM.
ACHCTBUTEIIBHBIM TOKA3aTEIIAMH CreneHHble QYHKIMHU, X CBOMCTBA U TpadUKH.
Tema 6.3. Pemenue Copep:xaHue yueOHOIro MaTepuaJia 4
UPPAIMOHAJILHBIX YPABHEHUI PaBHOCHMJIBHOCTB UppAaLMOHAIBHBIX YPABHEHUN.

MeTtobl pelIeHUs] UPPAUMOHAIbHBIX YPABHEHUM.
Tema 6.4. Iloka3zarenbHas Copep:xaHue yueOHOTr0 MaTepHuaJa 8
(byHKIHMS, ee CBOWCTBA. CreneHb ¢ MPOU3BOJIBHBIM IEHCTBUTEIBHBIM IOKA3aTENIEM.
IToxaszarenbHbIe ypaBHEHHS U OnpeneneHne noka3aresibHOM (yHKIIMH U ee CBOWCTBA.
HECPAaBCHCTBA [TpuMeHeHne CBOWCTB MOKa3aTeIbHOM (DYHKIUH.

PeneHue noka3aTeabHBIX ypaBHEHHUH.

Penenne noka3aTeabHBIX HEPABEHCTB.
Tema 6.5. Jlorapudm umncna. Coaep:xkanue yueOHOT0 MaTepuasia 6
CaoiicTBa iorapupmMoB Jlorapudm uncna. OK 02, OK 03

CaoiicTBa orapu)MoB.

Oneparust JorapupmMUpOBaHuUsI.
Tema 6.6. Jlorapudpmuueckas Coaep:xanue yue0HOr0 MaTepuasia 9
(byHKIMS, ee CBOWCTBA. Jlorapudmuyeckas GpyHKIMS 1 ee CBOHCTBA.
Jlorapumuteckne ypaBHeHus, [TpuMeHeHHe CBONCTB JIorapupMUUEcKoN (GyHKIHH.
HEpaBEHCTBA Omneparyist TOTEHIIMPOBAHUS.

[MonsiTue norapupMuUYecKoro ypaBHeHusI.

MeToap! pemeHust JorapupMHUIECKIX YpaBHEHUI.

Jlorapudmuueckue HepaBEHCTBA.
Tema 6.7. Jlorapudmsi B ipupoze | Ipogeccuonanvro-opuenmuposannoe cooepicanue (codepircanue PUKIAOH020 MOOYis) 4
U TEXHUKE [Tpumenenune sorapupma.

Jlorapudmmueckas cnmpais B npupoae. Ee maTremaTHueckue cBOMCTBa.

KontpoabHas padora: «CreneHu u kopHu. CTeneHHas, oKa3aTeJIbHAas M Jorapupmuyeckast GyHKIMN» 2
Pa3nen 7. DjieMeHTHI TEOPUH BEPOSITHOCTEH M MATEMATHYECKOH CTATHCTHKH 28
Tema 7.1. CoGbiTre, BeposiTHOCTE | Coaep:kaHue y4edGHOro MarepuaJa 6

coObITHs. ClOKEHHE U
YMHOXKCHUEC BCpOHTHOCTeﬁ

Bunbl coObITHI, BEPOSITHOCTH COOBITHH.

COBMECTHBIE U HECOBMECTHBIE COOBITHS.

TeopeMbl 0 BEPOSATHOCTH CYMMBI COOBITHH.
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Yc10BHAs BEPOSTHOCTb.

3aBUCHMBIE M HE3aBUCHMBIE COOBITHS.

TeOpeMLI O BECPOATHOCTHU IMMPOU3BEACHUA COOBITHIA.

Tema 7.2. BeposiTHOCTH B IIpogpeccuonanvno-opuenmuposannoe cooepiicanue (cooeprucanue RPUKIAOHO20 M0OOY/I) 4 OK 02, OK 03,
po(eCCHOHAIBHBIX 3a/1a4ax OTHOCHUTEJBbHAS YacTOTa COOBITHS, CBOMCTBO €€ YCTOHYMBOCTH. TK 1.3
CraTtucTHUECKOE OTIpeJIeIeHUE BEPOSATHOCTH.
Or1ieHKa BEPOSITHOCTH COOBITHSI.
Tema 7.3. JluckpetHas Copep:xaHue yueOHOIro MaTepuaJa 4
cnyqaﬁﬂaﬂ BEJINYMHA, 3aKOH €€ Bunsr cnyqap”mmx BECJIUYHWH.
pacupeneneHns OmnpeneneHne AUCKPETHOM CITydaifHOH BETMYNHBL.
3aKoH pacHpeesIeHUs. AUCKPETHOMN ciTyyallHOW BEJTUYHHBI.
UncnoBble XapaKTEPUCTUKHU TUCKPETHON CIIy4ailHON BEJIMYUHBIL.
Tema 7.4. 3apaun Coaep:xkanue yueOHOro MaTepuasia 6
MaTeMaTHYECKON CTATUCTHKU. ITepBuuHas 00pabOTKa CTATUCTUIECKUX NAHHBIX.
YuciioBble XapakTepUCTUKH (cpenHee apudMeTnieckoe, Meinana, pa3max, AUCIepCHsi).
Pabora ¢ Tabnuuamu, rpadukamMu, JruarpaMMamH.
Tema 7.5. CocraBnenue tabmun u | Ilpogeccuonanvno-opuenmuposannoe codepicanue (cooeprcanue RPUKIAOH020 MOOYIis) 6
JuarpaMM Ha IIpaKkTHKeE [epBuynast 06pabOTKa CTATUCTUYCCKUX JAHHBIX.
I'padmueckoe npencraBieHne CTAaTUCTUIECKUX JTAHHBIX.
HaxoxneHne xapakTepuCTHK, HaOJII0IaeMbIX TaHHBIX.
KonTpoabHasi padora: «JieMeHThI TEOPHH BePOSTHOCTEl N MaTeMaTH4YeCKOii CTAaTHCTHKH» 2
Pa3znen 8. IlosTopenue 6
IIpakTHyeckue 3aHATHSA 6
[TpeoGpazoBaHye CTENEHHBIX, TOKA3aTEIBHbIX U JIOTapU(PMUIECKIX BHIPAKECHHH.
[IpeobpazoBaHiie TPUTOHOMETPUYECKUX BBIPAKEHHH. OK 02, OK 03,
Vcnionp30BaHme KOOPAWHAT M BEKTOPOB ITPY PEIICHNH 3a1ad. K13
Brruncnenue npon3BoHON (QyHKINH.
Brruncnenue ronianeil IoBEpXHOCTH T€OMETPHUUCCKHX Tell.
Brruncnenne oobeMa reoOMEeTpHIECKHX TeIl.
IIpomeskyTouHasi arTecTanus (JK3aMeH) 12
Bcero: | 234
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3. VCJIOBUS PEAJIM3ALIAN ITPOTPAMMBI OBIIIEOBPA3OBATEJILHOM
TACIATITAHBI

3.1. Jlna peanuzanud NPOrpamMMbl JUCHUILUIMHBI JOJKHBI OBITH NPETyCMOTPEHbI
cjenyomue crnenuajbHble IOMeIeHns
Peanu3arus mporpaMMbl JUCIIUIUIMHBI TPEOYeT HAMHUMs y4eOHOTO KaOMHETa MAaTEeMAaTHKH.
O06opynoBaHue yueOHOTo KabuHeTa:
- MOCAJI0YHBIE MECTA M0 KOJMYECTBY 00yJarOIINXCS;
- pabouee MecTo IpernoiaBaTers;
- KOMITJICKT y4eOHO-HArISAHBIX TOCOOUH;
- KOMILIEKT 3JICKTPOHHBIX BUICOMATECPHAJIOB;
- 3aJ1aHUs JJI1 KOHTPOJIBHBIX paboT;
- poe€CCUOHATILHO OPHUCHTUPOBAHHBIC 3aIaHMS;
- MaTepHalIbl HK3aMeHa.
TexHu4eckue cpecTBa O0yUCHUS:
- IEPCOHATBHBINA KOMIIBIOTED C JIMIIEH3HOHHBIM MTPOTPAMMHBIM 00CCIICUCHUEM;
- IPOSKTOP C IKPAHOM.

3.2. UndopmaunonHoe odecriedeHue 00yueHust
Ilepeuyenb pexoMeHAyeMbIX Yy4eOHbIX H3AaHui, UHTepHeT-pecypcoB, IONOJHHUTEJIbHOM

JUTEepaTypbl
OCHOBHbBIE UCTOUHUKHU:

1. MaremaTuka: anrebpa ¥ Hayajga MaTeMaTHYECKOrO aHAIU3a, TeoMeTpus. Anrebpa u Hayana
MaTemaruueckoro ananmsza. 10 — 11 kmaccel: y4e6. uis o0mieoOpa3oBaT. OpraHU3AIIMIA:
0a3oBbIi U yriryoa. yposau / [IIILA.AmumoB u 1p.]. — 7-e uzn. — M.: [Ipoceemenue, 2019.

2. Maremaruka: anredpa U Hauajla MaTeMaTHIECKOro aHanu3a, reomeTpus. I'eomerpus. 10 — 11
KJacchl: y4eb. nams oOmeoOpa3oBaT. opraHu3anuii: 0a3oBblii W yrmy0n. ypoBHH /
[JI.C.AtanacsH u jp.]. — 8-¢ u3a. — M.: Ilpocsemmenne, 2020.

JlononHuTeabHbIe UCTOYHHUKU:

1. Aunrebpa u Hauana ananuza: YueO. mis 10-11 k1. o0meodpa3oBaTeNbHBIX yUpexaeHui/ A.
H. Konmoropos, A. M. A6pamos, 1O. I1. Ayauuuss u ap.; [Tox pea. A.H. Konmoroposa. —
7-e uzn., gom. — M.: Tlpocsemienue, 1998.

3. bammakoB M.U, Maremaruka: yueOnmk mua 10 kmacca: cpeanee (momHoe oOIee

obpaszoBanue (6a3zoBbiii ypoBeHb)) M. U. bammakoB — M.: M3narenbckuii 1EeHTp

«Axanemus», 2012.

Hanasa A.A. Marematuka: yueonuk / A.A. Jlanasa. — M.: ®OPYM, 2010.

Hopodees I'. B, COopHuk 3amanuii 1j1s1 TPOBEACHHS TUCBMEHHOTO 9K3aMEHa 10 MaTeMaTHKe

(kypc A) u anrebpe u HavanaMm aHanu3a (Kypc B) 3a kypc cpeaneit mkossl. 11 kmace/ I'. B.

Hopodees, I'. K. Mypasus, E. A. Cenosa. — M.: Ipoda, 2008.

6. Epmosa A. I1., Tono6opoasko B. B, CamMocTosTeIbHbBIE U KOHTPOJILHbIE PAOOTHI O anredpe
u reometpun ans 10-11 kmacca. — M. : Unekca, - 2005.

7. Epmosa A. II., Tono6opoasko B. B, CaMocTosTeNbHBIE W KOHTPOJBHBIE PabOTHI MO
reomerpun 11t 10 kiacca. — M. : Unekca, - 2006.

8. Epmosa A. II., Tono6opoasko B. B, CaMocTosTenbHBIE W KOHTPOJBHBIE PabOTHI MO
reomerpun Jutst 11 kiracca. — M. : Unekca, - 2007.

ok

9. Tloropenos A.B, I'eomerpus: Vueb. ais 7-11 ki1, 0011e00pa3oBaTeIbHbIX YIpEkKICHUN.— 7-¢
m3a. — M.: Tlpoceenienue, 1996.

10. Pa6unosuy E. M, 3aauu 1 ynpakHeHHs Ha TOTOBBIX yepTexkax. 10-11 kmaccwl. 'eomeTpus.
— M. : Unexca, 2003.
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
OBIIEOBPA3OBATEJIbHOU JUCHUIIJINHBI

KOHTpOJ'IB H OllCHKAa pPC3YyJIbTAaTOB

OCBOCHUA

0011e00pa3oBaTeIbHON  TUCITUTUTMHBI

pacKpbIBalOTCA Yepe3 AUCLUUILTMHAPHBIE PE3yIbTaThl, HAPaBJICHHbIE Ha (HOPMUPOBAHHE OOIINX
U po(ecCHOHANBHBIX KOMIIETEHIIMH 110 pa3/iesiaM U TeMaM COZep KaHusl yd4eOHOro MaTepHara.

Oomasi/npodeccuoHanbHast Pa3znen/Tema Tun oueHoYHbIX
KOMIIeTECHIUA MepOoNnpUATHS
OK 02. Oprann3oBbIBaTh P 1, Tems 1.1-1.4 TectupoBanue

COOCTBEHHYIO JIESITEIILHOCTD,
BBIOMPATh THIIOBBIC METO/IbI
peuieHHs
npodeccuoHaIbHBIX 33/1ad,
OILICHUBATh UX

3¢ (HEKTUBHOCTH M KQ4eCTBO

P2, Tems1 2.1-2.7
P 4, Temer 4.1-4.9
P 3, Temsr 3.1-3.6
P 5, Temsr 5.1-5.5
P 6, Temsr 6.1-6.7
P 7, Temer 7.1-7.5
P8

VYcrHblit onpoc
MaremaTuyecKui JUKTaHT
NunuBunyanbHas
camocTosTelbHas paboTa
[IpencraBienue pe3ynbTaToB
NPAaKTUYECKUX padboT
3amuTa TBOPUYECKHUX padoT
3ammra  UHAUBUIYaTbHBIX
MPOEKTOB

KonrponsHas pabora
Bremonnenne 3amaHuii  Ha
HK3aMeHe

OK 3. IIpuHuMaTth peuieHus B
HECTaHJAPTHBIX CUTYALMIX U
HECTH 32 HUX
OTBETCTBEHHOCTh

P 4, Tems1 4.1-4.9
P 6, Temsr 6.1-6.7
P 7, Temsr 7.1-7.5
P8

TectupoBanue

VYerHbli onpoc
MaremaTudecKuii JUKTAHT
NunuBunyanbHas
caMOCTOsTENIbHAs paboTa
[IpencraBnenue pe3yibTaToB
MPAKTUYECKHUX padoT
3amuTa TBOPUYECKUX paboT
3ammra  MHAUBUIYAJIbHBIX
MPOEKTOB

KonTponbnas pabota
Brimonmnenne 3amaHuii  Ha
JK3aMEHE

[1K 1.3. Onpenenars u
OLIEHUBATh PE3yJbTATHI
00y4eHus: My3bIKe U
MY3bIKQJIbHOTO 00pa30BaHus
Jeren

P1, Temer 1.1-1.4
P 3, Temsr 3.1-3.6
P 4, Temer 4.1-4.9
P 7, Temsr 7.1-7.5
P8

TectupoBanue

YCTHBIN onpoc
MaremaTndeckui TUKTAHT
NunuBunyansHas
camocTosiTelbHas paboTa
[IpeacraBnenue pe3yibTaToB
MPAKTUYECKHUX paboT
3amuTa TBOPUYECKHUX padoT
3ammra  WHAWNBUIYaTbHBIX
MPOEKTOB

KonTponbnas pabora
Breimmonnenune 3agaHuii Ha
JK3aMeHE




