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1. OBIIASI XAPAKTEPUCTHUKA PABOYEW ITPOI'PAMMBI
OBIIEOEPA3OBATEJABHOM JUCHUILINHBI «MaTeMaTuKa»

1.1. MecTo  AUCUMIUIMHBI B  CTPYKType  npodeccHOHATbHOI
o0pasoBareabHoil nporpammsl CIIO:

O61meo6pazoBaTenbHas JTUCIUTUTHA «Marematuka SIBIICTCS
00s3aTeNIbHOW  YacThio  0OIIe00pa3oBaTENbHOTO  IMKIA  00pa30oBaTeIbHOM
porpamMmsbl B COOTBETCTBUU ¢ DeniepanibHbIM rocy1apCTBEHHBIM 00pa30BaTeIbHBIM
CTAaHJAPTOM TMPOTPaMMbl TOATOTOBKH CIHEIHAJIUCTOB CPEJHEr0 3BEHA IO
crienmanbHocT 38.02.08 Toprosoe aerno.

1.2. llesiu ¥ uIaHMpPYyeMble Pe3yJabTAThl 0CBOEHHS JUCIIUILIUHBI:

1.2.1. Heab aAuCHUIIHHBI

Conepxanue MPOrpaMMBbI 00111e00pa30BaTEIbHOM JCIIUTITAHBI
«MareMatvka»y HampaBJI€HO Ha JIOCTWXKEHHE pe3yJIbTaTOB €€ W3Yy4YCHUs B
cootBercTBUM € TpeboBanusiMu PI'OC COO c ywerom mnpodeccHoHaIbHOM
HarnpasyieHHocTH OI'OC CIIO.

1.2.2. Ilnanupyemblie pe3yJIbTATHI OCBOCHHSI 001Ie00pa3oBaTeJIbHOM
aucUIIMHBI B cooTBeTcTBHH ¢ PI'OC CIIO n Ha ocHoBe @PI'OC COO
Oco0oe 3HaueHne AUCIUIUIMHA uMeeT rpu popmupoBanuu u pazsutuu OK u T1K.




O01mme koMneTeHINA

IInanupyemMsble pe3yJbTaThl 00yYeHHs

O6mme!

JMCcuunIMHAPHbIE?

OK 01 Bri6upats crioco0Obt
[pEIICHUS 3a/1a4
poQeCCUOHATIBHON

e TeIIbHOCTH
PUMEHHUTEITBHO

K pa3IMYHbIM KOHTEKCTaM

- copMupoBaTh  TPAXKIAHCKYIO  IO3HUIMIO
00ydJaromerocsi Kak akTHBHOTO M OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IEeCTBa;

- TOTOBHOCTb K T'YMaHUTapHOM M BOJIOHTEPCKOH

eI TeIbHOCTH;
- 0CO3HATh JIMYHBIA BKJIQJ B TIOCTPOCHUH
YCTOWYMBOTO OYAYIIETO;

- chopmMupoBaTth MHUPOBO33PEHUSI,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO

Pa3BUTUSI HAyKd U OOIIECTBEHHOW TMPAKTHUKH,
OCHOBaHHOTO Ha Jrajore KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeEcTa B
[TOJINKYJIbTYPHOM MHPE;

- CaMOCTOSITEIIEHO dbopMynupoBaTh "
aKTyalIM3UpoBaTh MpoOIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- BHOCUTb KOPPEKTHBBI B I€ATEIBHOCTD, OLIEHUBATH|
COOTBETCTBHE PE3YyJIbTAaTOB II€JIIM, OLIEHUBATH)
[PUCKHU NIOCIIEACTBUM NEATENBHOCTH;

- Pa3BUBATh KPCATHUBHOC MBIIIJICHUC MIPU PCIICHUN

PKN3HCHHBIX Hp06HCM;

- BJIaJETh METOJAMU JI0Ka3aTeIbCTB, aITOPUTMaMU PELICHUS 3a/1ady;
yMeHHe (OpMYIMpPOBaTh OIPENEICHUS, AKCHUOMBI M TEOPEMBI,
[IPUMEHATh WX, IPOBOAUTH JIOKA3aTENIbHBIE DPACCYKIEHUS B XOIE
[peLICHUS 3a/1a4;

- YMETh OIlEpPUPOBaTh MOHATHAMMU: CTEIIEHb YUCIIA, JIoTapu(M YUCIa;
YMEHHME BBIIOJIHATh BBIYMCIEHUE 3HAUYEHUH M IpeoOpa3oBaHUs
BHIPA)KEHUI CO CTENEHSIMHU U Jorapudmamu, npeodpa3oBaHus IpoOHO-
[PallMOHAIBHBIX BBIPAKECHUN;

- yMeThb BbIOMpPATh HOJAXOAALIMHA H3YYEHHBIH METON I pPEeLIeHUs
3aJauM, paclo3HaBaTb MaTeMaTHYecKHe (PaKThl U MaTeMaTUYECKUE
MOJININ B TPUPOJAHBIX M OOIIECTBEHHBIX SBJIEHUSX, B HMCKYCCTBE;
[YMEHUE IPUBOJUTH IPUMEPBI MATEMATUYECKUX OTKPBITHI POCCUNCKON
11 MUPOBOM MaTeMaTU4ECKON HAYKH;

- YMEThb ONEPHUPOBATH IOHATHUAMM: MHOKECTBO, IIOJMHOMXECTBO,
OIepalvy HaJ MHOXECTBAMM; YMETh MCIOJIB30BaTh TEOPETUKO-
MHOXECTBEHHBIN anmnapar Uil ONUCAaHUs PEAIbHBIX IPOLECCOB M
SIBICHUI W TpHU pelIeHUM 3a]lad, B TOM YHUCJIe U3 JAPYIMX Yy4eOHBIX|
[IPEAMETOB;

- YMETb ONEPUPOBATH NOHATUAMU: HATYPAJIbHOE YHCIIO, LIEJI0€ YUCIIO,
OCTAaTOK IO MOAYJIIO, PAllMOHAIBHOE YHCIIO0, MPPALIMOHAIBHOE YHCIIO,

MHOXXCCTBA HATYPAJIbHBIX, HCJIbLIX, PAallUOHAJIbHBIX, JEUCTBUTECIBHBIX

1 YKa3bIBalOTCA IMYHOCTHbIE M MeTanpeaMeTHble pesyabTaTtbl 3 PrOC COO (8 nocnenHel pegakumum ot 12.08.2022) B otrnaronbHoi popme, bopmupyemble
06uLeo0bpasoBaTeIbHOM ANCUUMNANHON
2 AucumnanHapHble (NpeameTHbIe) pe3ynbTaTbl YKa3blBatOTCA B COOTBETCTBMM C MX NOHLIM nepeyHem 8o ®IOC COO (B nocneaHeit peaakumm ot 12.08.2022



- CHIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIIBHOMY
[MOMCKY METOJIOB PEIICHMs MPAKTUYECKUX 3ajad,
[MPUMEHEHUIO Pa3JIMYHbIX METOJAOB MTO3HAHUS,

- CTaBUTh U (POpPMYITHpPOBATH COOCTBEHHBIEC 3a/1a4M
B 00pa30BaTEIbHON NEATEILHOCTH W JKMU3HEHHBIX
CUTYaIUIX;

YMETh HMHTErPUPOBATH
[peAMETHBIX 00JIaCTeH;
BBIIBUTATh  HOBBICE  HJCH,
OpUTHHAJILHBIC TTOIX0/bI U PEIICHUS;
- UIMETh BHYTPEHHIO MOTHBALIMIO, BKIKOYAIOLIYIO
CTPEMJICHHE K JOCTHMKEHHUIO ILEIU U YCIEXY,
OITHMU3M, WHUIIMATHBHOCTD, YMEHUE
ITeliCTBOBATE, MCXO M3 CBOMX BO3MOKHOCTEH

3HAHHA M3 PaA3HbIX|

npeajiararn

YHCeNl; YMETh MCIIOJIb30BaTh NPU3HAKU JEITUMOCTH, HAaUMEHbIINH
00N JenuTeNnb U HauMEHbIllee 0011ee KpaTHOE, alroput™ EBknnia
[pY pelleHUM 3a/ad; 3HAKOMCTBO C Pa3JIUYHBIMU IO3UIIMOHHBIMU
CUCTEMAMU CUMCIICHUS;

- YMEThb MOJICIMPOBATh pealibHble CUTYAllUM Ha s3bIKE MAaTEMAaTUKH;
COCTaBJISITh BBIPAYKEHUS, YPABHEHUS, HEPABEHCTBA U UX CUCTEMBI 110

YCIOBMIO  3aJayd, MCCIEJOBAaTh  IIOCTPOCHHBIE  MOJEIU  C
MICII0JIb30BAaHUEM alllapara ajireoppl, MHTEPIPETUPOBATH MOTYyYEHHBIN
pe3yabTaT; CTPOMTh MaTeMaTU4YeCKHMEe MOJEIM C  I[IOMOUIbIO

FEOMETPUYECKUX IIOHATHUN M BEJIMYWH, pElIaTh CBS3aHHbBIE C HUMU
[IPDAKTUYECKHE 3aJauyd; COCTaBJISITh BEPOATHOCTHYIO MOJIEIb U
MHTEPIPETUPOBATh ITOJYYECHHBIM PE3yNbTaT; pelaTh IIPHUKIIaJIHbIC
3aJa4d CpPEeICTBAMHU MAaTEMaTHYECKOrO aHajlu3a, B TOM 4YHCIIE
COLMAIbHO-9KOHOMHYECKOTO U (PHU3NIECKOT0 XapakTepa,

OK 02 Hcnonb3oBaTh
COBPEMEHHBIE CPE/ICTBA
[OWCKa, aHaIMu3a U
MHTEPIPETANN
MHpOpMaLnK, U
1H(pOpMallMOHHbIE
TEXHOJIOTUH ISl BBITIOJTHEHUS
3a/1a4 PO eCCHOHATIBHON
NesITeIbHOCTH

YMETh B3aMMOJICHCTBOBATh C COIMAIbHBIMU
WHCTUTYTAaMU B COOTBETCTBUU C MX (DYHKIUSIMHU U
Ha3HAYCHHEM;

- CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U TPUHUMATh
OCO3HaHHbIE  PEIICHHUS, OpUEHTHUPYSCh  HA|
MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH;
FOTOBHOCTh K TpYyAy, OCO3HAaHUE LIEHHOCTHU
MacTepcTBa, TPYA0Jt00ue;

TOTOBHOCTh K  aKTHMBHOM  ACATEIHHOCTH
TEXHOJIOTMYECKON U COIMAIbHOW HAIPABIEHHOCTH,
CIIOCOOHOCTh ~MHUIIMUPOBATH, TJIAHUPOBATH M
CaMOCTOSATEIILHO BBITIOJIHATH TAKYIO JACSITEIBHOCTD;
- MOJy4yaTh HOBBIE 3HAHMS, €r0 HHTEPIIPETAlUH,
MpeoOpa3oBaHUI0 W TMPUMEHEHHIO B Pa3IMYHBIX
y4eOHBIX CHUTYyallUsiX, B TOM YHCIIE€ TPU CO3JIaHUU
YI€OHBIX M COIUATBHBIX MMPOCKTOB;

BBISIBJIATh TIPUYUHHO-CJICJICTBEHHbIE CBS3U |
AKTYaJTM3UPOBATh 33/1ady, BBIJIBUTATh THUIIOTE3Y €€

yMEThb OIEpUPOBaTh MOHATHSAMU: paLMOHAIbHAA  (YHKIMA,
nmokaszarenbHas (DYHKIHS, CTeTleHHas (QYHKIUsA, Jorapudmuyeckas
(GyHKLUS, TPUTOHOMETpUYECKHE (YHKIUH, OOpaTHbIE (YHKINH;
YMEHUE CTPOUTh TpaduKu W3ydeHHBIX (DYHKIHA, WMCIIOIB30BaTh
rpaduKy MpU U3y4YEHUH MPOLIECCOB M 3aBUCUMOCTEH, MpU pelIeHUH
3ajad U3 JPYrux y49eOHBIX MPEIMETOB W 3aJad M3 peabHON KHU3HH;
BbIpa)KaTh (OPMYIIaMHU 3aBUCUMOCTH MEX]y BETUUYNHAMU;

YMETh ONEpPUPOBATH TMOHITHUSMHU: TOXAECTBO, TOXKIECCTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE, HEPaBEHCTBO, CHCTEMa YPaBHEHUI U
HEPaBEHCTB, PAaBHOCWJIBHOCTh YpaBHEHHI, HEPABEHCTB U CHUCTEM,
pallMOHANIbHBIE, HpPpAlOHAIbHBIE, II0Ka3aTeNlbHbIE, CTENEHHBIE,
lorapupmMHIEcKue, TPUTOHOMETPUIECKHE YPaBHEHUS, HEPAaBEHCTBA U
CHCTEMBI; YMEThb pellaTh YpaBHEHHs, HEPABEHCTBA M CHUCTEMBI C
MOMOIIIBIO PA3IMYHBIX MTPUEMOB; pellaTh ypaBHEHHS, HEPABEHCTBA U
CHCTEMBl C TIapaMeTpOM; MPUMEHSTh YPAaBHEHMs, HEPaBEHCTBA, UX
CHCTEMBI JJIsl pEHICHUST MaTEMaTHYECKHX 3aa4 M 3a71a4d U3 Pa3THIHBIX
001acTeil HayKH U pealbHOM KU3HH;

yMeTh  CBOOOTHO  ONEPUPOBATh  IMOHITHUSMHU:  JBIIKEHHE,

CIICHMHA, HaxXoauThb APTYMCHTBI JJIA

HapaJ'IJ'IeJIBHBIﬁ MEPCHOC, CUMMCTPH Ha IMJIOCKOCTH U B IIPOCTPAHCTBC,
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NTOKAa3aTeNIbCTBA CBOMX YTBEP)KICHHUH, 3a/1aBaTh
[apaMeTpbl U KPUTEPUU PELICHMUS,;

- BJIaJICTh HAaBBIKAMM IOJY4YEHUs MH(OpMAIMU U3
MCTOYHUKOB DPa3HbIX THIIOB, CaMOCTOSTEJIBHO
OCYILIECTBIATh IIOUCK, aHAJIN3, CUCTEMATH3ALUIO U
MHTEPIPETANIO HHPOPMALIUU PA3IMYHBIX BUOB Ul
(dbopM npencTaBieHMS;

- HUCIOJIB30BaTh CpEICTBAa WH(POPMAIMOHHBIX H
KOMMYHHMKAI[MOHHBIX TEXHOJIOTMH B PEILICHUU

KOTHUTHBHBIX, KOMMYHUKATHBHBIX u
OpraHM3allMOHHBIX  337a4 C  COOJIIOJCHHEM
TpeOOBaHUI IPTOHOMHUKH, TEXHUKH OC30ITACHOCTH,
THUTUCHBI, PECypcoCOepeKeHHsl, MPaBOBBIX U
PTUYECKMX  HOPM, HOpM  WH(MOPMAIMOHHOM
0€301I1aCHOCTH;

- BJIQJICTb HABBIKAMH PACIIO3HABAHHA W 3alllUThI

[MOBOPOT, MpeoOpa3oBaHUE TMOM00MS, IMOJO0OHBIE (QUTYPBI, YMETh
pacro3HaBaTh PaBHBIE U MOJA00HBIE (PUTYPBI, B TOM YUCIIE B MIPUPOJIE,
HMCKYCCTBE, apXUTEKType; YMETh HCIOJIb30BaTh I'€OMETPUUECKUE
OTHOIICHHSI, HAXOJIUTh TEOMETPUYCCKHE BEIMYUHBI (IJIMHA, YTOJI,
[10111a/1b, 00bEM) PU PEIICHUH 3a7a4 U3 IPYTUX YUeOHBIX MPEIMETOB
1 U3 peaIbHOM KU3HMU.

nHbopManuy, HHGOPMAIMOHHON Oe30macHOCTH]

ITMYHOCTH.
OK 03 IInanupoBats u - TOTOBHOCTb K CaMOBBIPQXXEHHUIO B Pa3HbIX BUAAX|- YMETh ONEPUPOBATh MOHATUSAMHU: pPallMOHAIbHbIE, HPPALIMOHAIILHBIE,
[peaTM30BBIBaTh COOCTBEHHOE [MCKYCCTBA, CTPEMJICHHE MPOSBIATH KadeCcTBAIOKa3aTelbHEIE, CTETICHHBIE, norapupMHUECKHe,
npodeccuoHaIbHOE U TBOPYECKOM JIMYHOCTH; TPUTOHOMETPUUYECKUE YPAaBHEHHS U HEPABEHCTBA, UX CUCTEMBI;
ITMYHOCTHOE Pa3BHUTHE, -  WMeTh HMHTEpeC K pa3Nu4HbM cdepam| yMeTb ONEpUpOBaTh MOHATHSAMH: MHOTOTPAHHUK, CEYCHHUE
peANpPUHIMATENbCKYIO npodeccUOHANbHON ~ JEATENbHOCTH,  YMEHUEMHOIOTpaHHHUKA, KyO, mapajuienenunesn, npu3mMa, nupamMmuaa, Gurypa u
NesITeIbHOCTD B COBEpIIaTh  OCO3HAHHBIH  BBIOOP  OyIyImIEHTOBEPXHOCTh BpAIICHUS, MHIMHIP, KOHYC, Imap, cdepa, ceueHus
npodeccuoHaIbHOM cepe, [Opodeccun UM peamu3oBbIBATH  COOCTBEHHBIE(PUTYpBI BpalleHHs, IUIOCKOCTh, Kacaromiascs cepbl, LUIMHIPA,
MCTIOJIB30BaTh 3HAHMS 1O PKI3HEHHBIC IIJIAHBI; TOTOBHOCTh M CIIOCOOHOCTH KKOHYCA, IUIOMIaJh MOBEPXHOCTH IHPAMUIBI, TPU3MBI, KOHYCA,
(bMHAHCOBOM ITPAaMOTHOCTH B |00pa30BaHUIO u camM0o00pa30BaHUIO HAUMIMHIpPA, IUIomanab cdepsl, o0beM Kyba, MPsIMOYroJIbHOTO

[PA3JIMYHBIX JKU3HCHHBIX
CUTyalUsax

MPOTS)KEHUU BCEU JKU3HH;

- QHAIU3UPOBATH IIOJYYEHHBIE B XOJAE PELICHUS]
3aa4dl pe3ysbTaTbl, KPUTHYECKH OILICHUBATH UX|
[TOCTOBEPHOCTh, ITPOTHO3UPOBATH H3MEHEHHUE B

[apajiiCIcnvuicaa, nupaMuabl, IMPU3MbI, OUIHWHApPA, KOHYCaA, IIapa,
YMCHUC I/1306pa)KaTB MHOT'OTpaHHUKN U MMOBCPXHOCTH BpaAllICHUA, UX
CCUCHUA OT PpPYKH, C TIIOMOIIBKO YCPTCIKHBIX MHWHCTPYMCHTOB U
DJICKTPOHHBIX  CpCACTB; YMCTb pacCllO3HaBaTb CHUMMCTPUIO B

HOBBIX YCJIOBUSAX;

IMPOCTPAHCTBEC, YMECTH PACIIO3HABATE MPABUJIBHBIC MHOT'OT'PAHHUKH,




- CaMOCTOATEJIbHO COCTABJIATH IUIAH pELICHUs
MpoOJIeMBl €  yY4ETOM HMEIOIIUXCS PECypCoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOUTEHUII;

- YMETh OIICHMBAThb PHUCKA W CBOCBPEMEHHO
[IPUHUMATD PEIICHUS 10 UX CHUKECHHUIO;

- copMupoBaTH PHU3HABATH CBOE MPABO H MPABO
NpyTUX Jito/1ed Ha OMIMOKH.

YMETb OINEpUpPOBaTh MOHATUAMU: TPSMOYTOJbHas CHCTEMa
KOOpJMHAT, KOOPAMHATHl TOYKH, BEKTOpP, KOOPAMHATHI BEKTOpPA,
CKaJISIpHOE MPOU3BEACHUE, YTOJI MEKIY BEKTOpPaMU, CyMMa BEKTOPOB,
[IPOU3BE/ICHNE BEKTOpPA HA YUCIIO; HAXOAUTH C MOMOIIbIO U3YYEHHBIX
bopMyNl KOOpJIMHATBI CEPEAUHBI OTPE3Ka, PACCTOSHUE MEXIY IBYMS
TOYKAMU.

OK 04 DddexTuBHO
B3aUMO/ICHICTBOBATH U
[paboTaTh B KOJUIEKTUBE U
KOMaH/Ie

-  TOTOBHOCTb  IIPOTUBOCTOSITH  WJECOJIOTUH
PKCTpEMHU3Ma,  HalMOHANIM3Ma,  KceHopobuwu,
TUCKPUMMHALIUY 110 COLIMAJIBbHBIM, PEIUTHO3HBIM,
[PacoOBBIM, HALIMOHAJILHBIM IIPU3HAKAM,
- chopMuUpOBaTh  HPABCTBEHHOE
PTUYECKOIO ITOBE/ICHNUS;

- TOTOBHOCTb K TpYAY,
MacTepcTBa, TPYI0I00HE;
- CTaBUTb NpOOJEMBl M 3aJaud, JOIMYCKAIOLIUE
QJIbTEPHATUBHBIC PELICHMS;

- BJQJETh pPA3JIMYHBIMU croco0aMu OOIIEHHS U
B3alMOJICICTBYS;

--apTYMEHTHUPOBAaHHO  BECTH  JUAJIOT,
CMSr4aTh KOH(PIUKTHBIE CUTYallUH;

- PAa3sBEpHYTO M JIOTUYHO M3Jararb CBOI TOYKY
3pEHUs C HUCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;
COBMECTHAs EATEIbHOCTD:

- IOHMMaTb WU MCHOJNb30BaTh IPEUMYLIECTBA
KOMaHIHOW U UHJIMBUyaIbHOU pabOThI;

- BbIOMpaTh TEMaTHKy M METOJbl COBMECTHBIX]
neficTBUil ¢ yuyeToM OOIIMX HMHTEPECOB, U
BO3MOXKHOCTEHN Ka)K/10T0 4JI€Ha KOJUIEKTHBA;

- KOOPJIMHUPOBATH U BBHINOJHATH paboTy B
YCIOBUAX peaJIbHOTO, BUPTYaJIbHOI'O "
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

CO3HAHHE,

OCO3HaHHUEC IICHHOCTH

YMETH

- YMETb OIIEpUPOBATh MOHATHSAMU: CIYYalHBIM ONBIT U CIIy4allHOE
COOBITHE, BEPOATHOCTh CIIy4yallHOrO COOBITHS; YMETh BBIYMCIATH
BEPOSITHOCTh C MCIOJIB30BAHUEM TPAPUUECKUX METOJIOB; MPUMEHSTH
(OpMyIbI CIOXKEHHUS U YMHOXEHMs BEPOSTHOCTEH, KOMOMHATOPHBIE
(bakTel ¥ (HOpMYIBl TMPU pEIICHUH 33]ad; OLUEHHBATH BEPOSTHOCTH
peasbHBIX COOBITHI; 3HAKOMCTBO CO CIy4YalHbIMM BEJIMYMHAMM,
YMEHHE MPUBOJUTH MPUMEPHI IPOSBICHUS 3aKOHA OOJBIINX YUCET B
[IPUPOIHBIX U OOIECTBEHHBIX SIBICHUSX;

- yMETb CBOOOJHO OIEPUPOBATh IMOHATHSAMHU: CTENEHb C LENbIM
Mokas3aTeleM, KOpPeHb  HaTypalbHONl  CTENeHH, CTeNeHb C
palloOHaJIbHBIM  IIOKAa3aTeleM, CTEeNeHb C  JEHCTBUTEIbHBIM
(BelIecTBEHHBIM) TIOKa3aTeleM, Jorapu@m 4Yuciia, CHHYC, KOCUHYC U
TaHT'€HC IIPOU3BOJIBHOTO YHUCIIA;

- yMeTh CBOOOJHO OIEpUpOBaTh MOHATUAMHU: Tpaduk QyHKIHH,
oOpaTtHast (yHKUMS, KOMMO3ULMS (YHKUIUH, JUHEHHas QyHKUus,
KBaJpaTH4Has (PyHKIMS, CTeNeHHas (QYHKLUS C LIEIbIM MoKa3aTeseM,
TPUTOHOMETPHUYECKHE (QYHKIUH, OOpaTHBIE TPUTOHOMETPHUECKHUE]
(GyHKLIMHU, TMOKa3zaTelbHas M Jorapupmuyeckas (yHKIHH; YMETh
CTPOUTHh Ipa@UKu (YHKIMHA, BBINOIHATH IPEeoOpa3oBaHusl rpapuKoB
(b yHKIH;

- YMETbh UCTIOIB30BaTh TpaduKu QYHKINN I U3YUEHHS IPOILIECCOB U
3aBUCUMOCTEH MpH PEIIeHUH 3a7a4d U3 IPYruX y4eOHBIX IPEAMETOB U
W3 peajbHON >KM3HM; BBIpAXXaTh (OPMYJIaMH 3aBHCHMOCTH MEXIY
BEIIMYMHAMUY;

- CBOOOJHO OMNEpUPOBaTH TOHATHSAMH: YETHOCTh  (DYHKIIHH,

NCPpUOANIHOCTD (byHKI_II/II/I, OI'paHUYCHHOCTD (I)YHKI_II/II/I, MOHOTOHHOCTbD
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- cOpMHPOBATh CAMOKOHTPOJIb, YMETh IPUHUMATh
OTBETCTBEHHOCTbH 34 CBOE IIOBEJIEHHUE, CIIOCOOHOCTD
alalTUPOBATHCS K SMOLIMOHAIBHBIM U3MEHEHUAM U
[POSIBISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY;

- chopmMHpOBaTh COLIMAJIbHBIE HaBBIKH,
BKJTIOYAIOIINE CIIOCOOHOCTH BBICTPANUBATh
OTHOLICHUST C JPYTUMH JIIOJbMH, 3a00THUThCH,
[IPOSIBIIATH UHTEPEC U pa3peliaTh KOH(INKTHL;

- c(hopMUpPOBaTh MPUHATHIE MOTUBBI U apI'yMEHTBI
NpPYrUX JIIOAEW NpH  aHauu3e  Ppe3yJbTaToB
NesITeIbHOCTH.

(byHKIMHM, SKCTpeMyM (YHKIMH, HauOOJbIIee M HaUMCHbIIEE
3HAaYCHUS (QYHKIIMH HA TPOMEXKYTKE; YMETh MPOBOIUThH UCCIICIOBAHHE
GbyHKIINH,

- YMETh HCIIOJIb30BaTh CBOWCTBA U rpaduku (QYHKIUN ISl PEIICHUS
VPAaBHEHHIA, HEPAaBEHCTB M 3aJad C HapaMeTpamu; H300pakaTh Ha|

KOOPIMHATHOM  IUIOCKOCTM MHOJKECTBA  PEIICHUN  YPaBHEHUH,
HEPABEHCTB U UX CUCTEM,
- yMETh CBOOOJHO OINEPHUPOBATH TOHATHSAMHU: TOYKA, MPsIMasd,

[JIOCKOCTB, IIPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUN YTOJI, JBYTPaHHBIN
YTOJI, , IIEPECEKAIOINMECs, NapajuleIbHbIE M CKPELIMBAIOLIMECH
[IpsIMblE, TAPAUIEIbHOCTh U NEPHEHAMKYISPHOCTh INPAMBIX U
[JIOCKOCTEM, yroJl MEXKIAy HpsAMBIMH, YIoJl MEXAYy MpsIMOM U
[JIOCKOCTBIO, YTOJI MEXAY IUIOCKOCTSIMHU; YMEHHME MCIIONb30BaTh IpU
[pEILIEHNN 3a]1a4 U3yYEeHHbIE (PAaKThl U TEOPEMBI INIAHUMETPUU; YMEHUE
OLIEHUBATh pa3Mepbl OOBEKTOB B OKPYXKAWOIEM MHpE; YMETb
OIEPUPOBATH MOHATUAMHU: MHOTOTPAHHUK, CEYEHHE MHOIOIPAHHMKA,
paBUIbHBI ~ MHOTOTpaHHUK, MpHU3Ma, MNupamuaa, ¢urypa u
[MOBEPXHOCTh BpallleHus, IWIMHApP, KOHYC, Iap, cdepa, pa3BepTka
[MOBEPXHOCTH, CEYCHUS KOHYCA U LUUIUHAPA, NapaJUIeIbHbIE OCH HUIIU
OCHOBAHMIO, CEUEHHME Ilapa, IUIOCKOCTb, Kacaromascs CcQepsl,
LUIUHAPA, KOHyCa, YMEHHME CTPOUTb CEYEHHE MHOIOIPaHHUKA,
1M300pakaTh MHOTOTPAaHHUKH, (PUTypBl U IOBEPXHOCTH BpAIllEHUs, UX
CEYCHUsA, B TOM YHCIIE C MOMOILBIO JJIEKTPOHHBIX CPEICTB; YMEHUE
[IPUMEHSTh CBOWCTBA T'€OMETPUYECKUX (UTYP, CaMOCTOSATEIbHO
(GopMynUpOBaTh  OIpeNeNeHUs] U3y4yaeMblX (Uryp, BBIIBUIATh
TUIOTE3bl O CBOMCTBAX M NPHU3HAKaX TE€OMETpUYECKUX GUryp,
00OCHOBBIBaTH ~ MJIM  ONpPOBEpPrarb  HMX; YMEHHE MPOBOJIUTH
KiaccupuKanuioo (GUryp Mo pa3iuyHbIM [pPHU3HAKaM, BBIOJIHATH
HE00XO0IMMBbIE IOTIOJTHUTENIbHBIE TOCTPOCHHUS.

OK 05 OcymecTBisaTh
YVCTHYIO U TUCHbMEHHYIO
KOMMYHHKAITHIO Ha
FOCY/IapCTBEHHOM SI3BIKE

- IIPUHATH TpaaAuLIMOHHBIC HaIlMOHAJIbHBIC,
O6U.[C‘ICJ'IOBCLICCKI/IC T'YMaHHUCTHUYCCKUC u
JICMOKPATUUCCKHUE HEHHOCTU

YMETh OINEpUPOBaTh MOHATUSAMU: CpeAHee apudmMeTnyeckoe,
MenraHa, HauOoblllee U HaUMEHbIIIee 3HAYeHUs, pa3Max, AUCIepCHs,
CTAaHJAPTHOE OTKJIOHEHHE 4YHCIOBOrO HabOpa; yMEHHE W3BIIEKaTh,

MHTEPIPETHPOBATh MH(OPMAIIHMIO, IPEACTABICHHYIO B Ta0IMIaX, HA
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Poccuiickoii denepanniu ¢
Y4E€TOM 0COOCHHOCTEH
COITMATBHOTO M KYJbTYPHOTO
KOHTEKCTa

- COBEPIICHCTBOBAThH SI3BIKOBYIO M YHUTATEIBCKYIO
KyJIbTYpPY Kak CPEICTBAa B3aWMOJCUCTBUS MEXKIY)|
ITFOZIBMH Y TIO3HAHUSI MUPA;

- OCO3HATh IIEHHOCTH HAYYHOU JIEATEIHHOCTH,
FOTOBHOCTh  OCYIIECTBIISITH ~ MPOEKTHYIO |
MICCIIeIOBATEILCKYIO JESTEIIEHOCTD
WHIUBUYyAIBHO U B TPYIIIIE;

- BHOCUTH KOPPEKTHBBI B ICATEIHHOCTD, OIICHUBATH,
COOTBETCTBHE pE3yJbTATOB IIEJISIM, OIICHUBATh
[PUCKU TIOCIICACTBHIA JESTSIILHOCTH,

- BJIaJICTh HABBIKAMH y4eOHO-HCCIICA0BATEILCKOM 1
[IPOCKTHOM JISATEIBHOCTH, HAaBBIKAMH Pa3peIIeHusl
po0eM;

- cOo3JaBaTh TEKCTHl B Pa3IMYHBIX (opmarax c
YY4ETOM Ha3HA4YeHUsT WHQPOpPMAIMA U IIEJICBOMH]
AyTUTOPUHU, BBEIOWpas ONTUMAIBHYIO  (OpMY]
[pe/ICTaBICHUS U BU3YyaTH3aIiH;

- BJIQJICTh HABBIKAMU IMO3HABATEIHHOU pediIeKCuu
KaKk OCO3HAaHHUS COBEPIIAEMBIX JCUCTBUU U
MBICITUTEIIBHBIX TIPOIECCOB, HMX pE3YJIbTaTOB U
OCHOBaHM.

muarpamMmax, rpaukax, OTpPaXKaloIlyld CBOWCTBA  pEaJIbHBIX
MPOIIECCOB M SABICHMIA; MPEACTABIATh HMH()OPMAIMIO C IOMOIIBIO
Ta0JIMIl U JuarpaMM; UCCIENOBaTh CTaTHUCTUYECKUE HAHHbBIE, B TOM
quciIe C NPUMEHEHHEM TIpaduyecKuxX METOJOB M AIIEKTPOHHBIX
CPEICTB;

YMETh OIEPUPOBATh MOHATUSAMU: TOUKA, HpsMas, IJIOCKOCTb,
[IPOCTPAHCTBO, JABYIPAHHBIN yrojl, CKPEIIUBAIOIIUECS TpPSMBIE,
[1apaJuIeIbHOCTD U MEPIEHAUKYISIPHOCTD MPSAMBIX U IJIOCKOCTEH, yro
MEXy TPSIMBIMHU, YTOJ MEXAY HMPSIMON U MIOCKOCTBIO, YTOJI MEXKIY
[JIOCKOCTSIMH, PAacCTOSTHUE OT TOYKHM A0 IUIOCKOCTH, PACCTOSHUE
MEXy MPSMBIMH, PACCTOSIHUE MEXKY MIOCKOCTSIMU;

- YMETb HCIOJB30BATh IMpPH PEIICHUH 3a1a4 H3y4deHHbIE (aKThl U

TEOPEMbl TUIAHUMETPUH, yMEHHUE OILICHUBATh pPa3Mepbl OOBEKTOB
OKpYXKAIOLIEro MHUPAa;
- yMeTh  CBOOOJHO  OINEPUPOBaTh  MOHATUSAMHU:  CPEIHEE

apudMeThuecKoe, MeauaHa, HauOoJblllee U HAUMEHbIIIEE 3HAYCHUS,
pa3mMax, JUCHEpCHsi, CTaHAAPTHOE OTKJIOHEHWE Jisi ONUCaHUs
YUCIIOBBIX JAHHBIX; YMETh UCCIIENIOBATh CTATUCTUYECKHE JaHHbBIC, B
TOM YHCJE C MPUMEHEHHEM TpaUuecKUX METOAOB U AJIEKTPOHHBIX
CpelCTB; TpadUyecKud HCCIeA0BaTh COBMECTHbIE HAONIOACHUS C
[MOMOIIIBIO AarpaMM pacCEeMBaHUs U TUHEHHON perpeccui.

OK 06 IIposBisaTh
Cpa’KJaHCKO-
MaTPUOTUYECKYIO TO3HUITHIO,
IEMOHCTPUPOBATH
0CO3HAHHOE TIOBEICHHUE Ha
OCHOBE TPaIULIMOHHBIX
00111eYeTI0BEUECKIX
[IEHHOCTEH, B TOM YHUCJIE C
YI€TOM TapMOHU3AIUN
MEKHAI[MOHATBLHBIX U
MEXPEITUTHO3HBIX
OTHOLLIEHU, TPUMEHSTh

- TOTOBHOCTh K AaKTUBHOW JICSITEIILHOCTH
TEXHOJIOTMYECKOM U COIMaIbHOM HAMPABIEHHOCTH,
CIIOCOOHOCTh ~MHUIIMUPOBaTh, IUIAHUPOBATH U
CaMOCTOATENIbHO BBINOJHATH TAKYIO JE€STEIbHOCTD;
- IJJAHUPOBaTh M OCYIIECTBISATH JICUCTBUS B
OKpY>Kalolllel cpele Ha OCHOBE 3HAHUS lieNiel
YCTOMYHUBOTO Pa3BUTHS YEIOBEUECTBA;

- CAMOCTOSITEIBHO OCYILIECTBIISITh TO3HABATEIbHYIO
e TeTbHOCTh, BBISBISATH IMPOOJIEMBI, CTaBUTh U
(dhopMynupoBaTh COOCTBEHHBIE  3amaud B
00pa3oBaTeNbHON JEATENHPHOCTH M >KU3HEHHBIX

- YMCTb p€UIaTh TCKCTOBBLIC 3aJa4M pPa3HbIX TUIIOB (B TOM YHCJIIC HA|
MPOLIEHTHI, IOJIU U YacTH, Ha JBM)KEHUE, paboTy, CTOUMOCTh TOBApOB
1 YCIYr, HaJOIM, 3aJaud U3 o0JacTh YIpaBiCHUs] JIUYHBIMH U
CeMEeWHBIMU (pUHAHCAMM); COCTABJIATH BBIPAKEHMS, YpaBHEHUS,
HEpaBEHCTBA W WX CHCTEMBI II0 YCJIOBHIO 3a/a4H, HCCIEI0BATh
[OJIy4EHHOE PElleHHEe U OLIEHUBATh MPaBAONO0I00HOCTh Pe3yIbTaToB;
- YMETb OTIEpUpPOBATh MOHATHIMU: OTPEIEICHNE, aKCHOMa, TeopeMa,
CJIEZICTBHE, CBOWCTBO, IPHU3HAK, J10KAa3aTeJIbCTBO, PAaBHOCUJIbHbIC
(bOpMYyIUPOBKH.

CUTYyalHAX,
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CTaHJAPThI
AQHTUKOPPYILILOHHOIO
[1OBEACHUSA

- c110coOCTBOBATh ()OPMHUPOBAHUIO U MPOSIBICHHIO
[IIMPOKON 3PYAMIIMK B PA3HBIX OOJIACTSIX 3HAHMHU,
[IOCTOSIHHO IOBBIIIATh CBOH 00pa30BaTENIbHBIA U
KYJIbTYPHBIH YPOBEHb;

chopMHpOBaTh,  pa3BUBaTb  CIOCOOHOCTb
[TOHMMATh MUP C MO3ULUU APYTOrO YEJIOBEKA.

OK 07 CoxmelicTBOBaTHL
COXPAHEHHUIO OKPYKaroLIen
Cpelbl, pecypcocOepexeHtIo,
[IPUMEHSATH 3HaHUA 00
M3MEHEHUH KJIMMarTa,
[IPUHLIUIIBI OEPEKITUBOTO
MPOU3BOCTBA, Y3P(HEKTUBHO
IEHICTBOBATH B UPE3BBIYANHBIX
CUTYyalHsAX

- HE IPUHUMATh JEHCTBUSA, NPUHOCSIINE BpE[
OKpY>KalollEel cpere;

YMETh MPOTHO3HPOBATh  HEOIArONPHUSTHHIC
PKOJIOTMYECKHUE TMOCIEACTBUS IPEeIIPUHUMAEMBIX
NENCTBUM, TPEAOTBpPALIATh UX;

- PacCUIMPUThH ONBIT JEATEIBHOCTH IKOJIOTHYECKOM
HaIpaBJICHHOCTH;

pa3zpabarbiBaTh IUIAaH pEIICHUs MpoOJIeMBbl ¢
Y4ETOM aHaJI3a HMEIOIIMXCS MaTepUalbHBIX H
HeMaTepraIbHbIX PECYpPCOB;

OCYLIECTBIIATh  LIEJICHANPABICHHBIA  ITOMCK
[epeHoca CpeAcTB U CIOcoOOB  JIEHCTBUS B
poeCCHOHATILHYIO CPEY;

- YMETh IEPEHOCUTH 3HaHMs B MO3HABATEIbHYIO U
[PAKTUYECKYIO 00JIACTH KU3HEAEATEIIbHOCTH;

- IIpeJiaraTh HOBBIE MPOEKTHI, OLEHUBATh UAEH C
[TO3ULIUU HOBH3HBI, OpPUTMHAIIBHOCTH,
[MPaKTUYECKON 3HAYNMOCTH;

JlaBaThb OLIEHKY HOBBIM CHUTyalusiM, BHOCHTH
KOPPEKTUBBl B JIEATENbHOCTh,  OLIEHUBATH
COOTBETCTBHUE PE3YJIHTATOB LIEIISIM.

- YMETb OIEPUPOBATH MOHATUAMU: (DYHKIIMSL, HENIPEpbIBHAS (DYHKIIMS,
MPOM3BOJHAS, NEPBOOOpa3Has, ONPEACICHHBI HHTErpall; YMETh
HaXOJUTh IPOU3BOJHBIE 3JEMEHTApHBIX (QYHKUUH, HCHOIb3YS
CIpaBOYHBIE MAaTEpPHABI, HCCIEJOBATh B MPOCTEHUIIMX CIIydasx
(yHKLIMM HA MOHOTOHHOCTb, HaXOJUTh HauOOJbIINE U HAUMEHBIINE
BHA4YeHUs1  (QYHKIUH;  CTpPOMTh  TpaduKH  MHOTOWICHOB  C
MCIIOJIb30BAaHUEM allllapaTa MaTeMaTHYeCKOro aHallu3a; MPUMEHSTh
MPOM3BOIHYIO TIPU PEIICHUH 3a7ad Ha JBM)KCHHUE; PeIIaTh MPaKTUKO-
OpUEHTHPOBAHHbIE 337a4l HA HAWOOJIbIINE U HAUMEHbIIINE 3HAUCHUS,
Ha HaXO0XJIEHHUE MTyTH, CKOPOCTH U YCKOPEHHS,

yMEThb ONEpUpPOBaTh MOHATUSAMM: JBH)KEHHE B IPOCTPAHCTBE,
nog00HBIe (UTYpBl B TIPOCTPAHCTBE; HCIIOIB30BAaTh OTHOIICHUE
rUI0IIaAel MOBEpXHOCTEN U 00bEMOB MOAOOHBIX (DUTYP MPH pEILICHUH
3ajay;

- yMEThb BBIYHMCIATH TI'€OMETPUYECKUE BETUYMHBI (AJIMHA, YTOJ,
rioniaib, 00beM, IUIOIIAAb MOBEPXHOCTH), UCHOJb3Ys H3YYEHHbIE
(OpMyIIbI U METOABI;

- YMETh OIEpUPOBaTh MOHATHAMHU: TIEPBOOOpa3Hasi, ONpPeNeIeHHBINA
MHTETpal; YMETh BBIYMCIATH NPOU3BOAHBIE CYMMBI, HpOuU3BeoeHus,
YaCTHOT'0, HAXOJAUTh YpaBHEHHUE KacaTeJIbHOM K rpaduKy (QyHKIINH;

- YMETb HCIOJb30BaTh MPOU3BOAHYIO JUIS HCCIEIOBaHUS (DYHKIIHIHA,
U HAXOXK/ICHUS! HAWIYUIIETO pEIIeHUS B TPUKJIAIHBIX, HAXOIUTh
ruIoIaau (GUryp ¢ MOMOIIbIO HHTErpaa;

- YMETh CBOOOTHO OTIEPUPOBATH MOHATHIMU: TIPSMOYTOJIbHASI CHCTEMA
KOOPJMHAT, BEKTOP, KOOPIMHATHI TOUKH, KOOPAMHATHI BEKTOPA, CyMMA)
BEKTOPOB, IPOU3BE/ICHIE BEKTOPA HA YUCIIO, PA3JI0KEHNE BEKTOPA 110

0asucy, CKalsipHOE NPOW3BEJICHUE, BEKTOPHOE MPOU3BEICHHUE, Yrol
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MEXITY

BCKTOpPaAMMU, YMCHUE HUCIIOJIB30BATh

BEKTOPHBII

KOOpI[HHaTHBIfI MCTOI IJIs1 pCHICHUA T'COMCTPUYCCKUX 3a1ay.

U

[1K. 1.1. IIpoBoauTh cOop H
aHanmu3 ~ uHQOpMamMM O
MOTPEOHOCTIX CyOBEKTOB
[PBIHKA HAa TOBaphl U YCIYTH B
TOM YHCJIEe C UCTIOJIb30BaHUEM
TU(PPOBBIX u
1H(}OpPMaIMOHHBIX
TEXHOJIOTHIA.

MOJIb30BAThCS COBPEMEHHBIMU
MOMCKOBBIMU ~ CHUCTEMaMHu Uil cOopa
uHbOpMAlMM O BHEUIHMX W BHYTPEHHHX
pBIHKAX;

MIPOBOJIUTH UCCIIeIOBaHHE PBIHKA
MOCTABIIMKOB, CO3/IaBaTh M BECTU 0a3y
MOCTABIIMKOB U MOKYIIATeNIeH TOBapOB;
000011aTh u CHUCTEMAaTU3HPOBATH|
KOMMEPYECKYIO UH(POPMAILIHIO,
dbopmMupoBaTh 0a3mI JTAHHBIX v
uHpopMaIHel 0 IIeHaX Ha TOBaphl, Pa0OTHI,
yCIIyrd,  TpeOOBaHMUSIX  BHEIIHUX U
BHYTPCHHHUX  DBIHKOB K  TOBapHOW
MPOAYKITUH, CTaTUCTHYECKU ee
oOpabatbiBaTh B (hopMaTe 3JIEKTPOHHBIX
TabmuI U GopMyTUPOBATh AaHATTUTHYECKHE
BBIBO/IbI;

00001aTh  MOJIYYEHHYIO
oOpabaTeiBaTh €€ ¢
MIPOrpaMMHBIX IPOJYKTOB;
000011aTh u CHUCTEMAaTHU3HPOBATH|
KOMMEPYECKYIO WH(POPMAIIHIO s
MOJrOTOBKM  CBOAHBIX  OTYETOB U
AHAJTMTHYECKIX MaTePHaJIOB.

nH(popMaIuio,
IMPUMCHCHUECM|

METOJIOB U HMHCTPYMEHTOB pabOThI
BHYTPEHHUX U BHEUTHUX PHIHKOB;

¢ Oazamu JaHHBIX|

TTK 1.2. YcranasiuBaTth
XO3STMCTBEHHEIC CBSI3U C
[MOCTaBIIMKaMH 3|
MOTpEeOUTENSIMU  TOBAPOB U
yclIyr, B TOM 4YHUCJIE C

[MPUMCHCHUEM

co3/1aBaTh M BECTU MHPOPMALMOHHYIO 0azy|
IIOCTABIIUKOB U MOKyTaTeaen c
MPUMEHEHUEM  TEXHOJOTMH  OOJBIINX|
JTaHHBIX;

00001aTh TOJYYEHHYIO HWHGOPMAIIHIO,

CTaTUCTUYECKH ee o0pabarpiBaTh W

MCTOIOB U HUHCTPYMCHTOB pa6OTBI ¢ 6azamu OOJIBIINX JaHHBIX
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KOMMYHUKATHUBHBIX
BO3MOKHOCTEN
MCKYCCTBEHHOTO MHTEJIJICKTa

(GOopMyJIMPOBAaTh AHATUTUYCCKHE BBIBOJIBI,
apXUBUPOBATH TMOJYYCHHYIO WH(POPMAIUIO
H o0ecreunBaTh e¢ 0€30MaCHOCTb;
paborate B eAMHON WH(POPMALMOHHON
CHCTEME.
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2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJIbHOM

JAACIUIIJIMHBI
2.1. O0beM JUCUUIJIMHBI U BUJbI Y4e0OHOI padoThl

Bup yueOHol paGoThI Oovem ¢
yacax*

O0Bem 00pa3oBaTeIbHON NPOrpaMMbI TUCHUIIIMHBI 340

B T.4.

OcHOBHoOe coJep:xaHue 316

BT. U..

TEOPETUUYECKOE 00yUCHHE 142

MPAKTUYECKUE 3aHATUS 118

IIpodeccuoHaIBbHO-OPUEHTHPOBAHHOE COACPIKAHME (ComepiKaHue 56

NPHUKJIATHOT0 MOYJISA)

BT. U..

TEOPETUUICCKOE 0OyUCHHE 4

MPaKTUYECKUE 3aHATHUS 52

IIpome:kyTouHasi arTecTanus (3K3aMeH) 24
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2.2. TemaTuyeCcKMi IJIAH M COAEPKAHUE TN CIIUTITHHBI

Conep:xanue yuye0HOro marepuasa (0CHOBHOe M podeccHoHAJIbLHO-

HaumeHnoBaHue pa3aeiioB . Oo0bem ®opmupyemble
" Tem OPHEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHE 3aHATHUS, IPUKJIATHON 4ACOB KOMITETCH I
MOYJIb (IIPY HAJTUYHH)
1 2 3 4

OCHOBHOE cO/Iep:KaHue

Pazgen 1. IloBTOopenme 20

Kypca MaTeMaTHKHU

OCHOBHOM IIKOJIBI

Tema 1.1 Copep:xanue yueOHOro MaTepuana

ens u 3a1auu | bazoBble 3HAHHUSA M YMEHUS 110 MaTEMATHKE B TPO(ECCHOHANBHOM U B TOBCETHEBHOM

MaTEMAaTHUKH [IPY OCBOCHUH | JIEATEIHHOCTH.

CICHHUAIBHOCTH KomOuHupoBaHHOe 3aHsTHE 2

Tema 1.2 Copepxanne yaeOHOro Marepuaa

Yucna w  BeluMcienus. | JlelcTBUA HAJ MONOKUTEIbHBIMUA U OTPUIATENILHBIMU YHCIIAaMHU, OOBIKHOBEHHBIMH U

Boipaxkenus U | IECATUYHBIMU JPOOSIMHU. OK-01. OK-02

npeoOpa3oBaHus JlelicTBuUs co cTeneHsIMU, (POPMYIIbl COKPAILICHHOTO YMHOXKEHHSI. 2 OK-O3: OK-0 4:
KomOnHupoBaHHoe 3aHATHE OK-05, OK-06,

Tema 1.3. IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIATHOTO 0K-07

['eomeTpus Ha MIIOCKOCTH | MOYJIsA) MK 1.1
Busl mitockux GuUryp v ux miomasb. MK 1.2
[IpakTuKO-OpHEHTHPOBAHHbIE 337]aUl B KypCce T€OMETPUH Ha TNIOCKOCTH 2
IIpakTnueckoe 3aHATHE

Tema 1.4 Coneprkanne y4eOHOro MaTtepurana

ITponientHele BeruKMcaeHus | I[TpocTele MpOLEHTHI, pa3Hble c1OcOObl UX BhIYMCIeHUs. CI10KHbIE MPOIIEHTHI
[IpakTrueckoe 3aHsATHE 4

Tema 1.5 Coneprxanne y4eOHOT0 MaTepurasia

VYpaBuenus u HepaBeHCcTBa | JIMHEWHBIC, KBAIpaTHbIE, APOOHO-IMHEIHBIE YpaBHEHHS 1 HEpAaBEHCTBA
[IpakTnueckoe 3aHATHE 2

Tema 1.6

Coneprxanne y4eOHOTo MaTepuasia
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Cucrtembl ypaBHEHUH WU

CriocoObl pemieHust CUCTEM JTMHEHHBIX ypaBHeHUH. [loHsaTus: marpuna 2x2 u 3x3,

HEPaBECHCTB onpeaenutenb Marpuibl. Mertong I'aycca. CucTteMbl HENMHEHHBIX YpaBHEHUH. 6
CucreMpl HEpaBEHCTB
KomOuHupoBaHHoe 3aHiTHE

Tema 1.7 Coneprxkanue y4eOHOr0o MaTepuasia

BxoaH0i1 KOHTpOIIL Bbruucnenuss u npeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBa. ['eomerpust Ha
TJIOCKOCTH 2
KonTtponbHas pabora

Paznen 2 Ilpsambie nun 20

IUIOCKOCTH B

NPOCTPAHCTBE

Tema 2.1. Copep:xanue yueOHOro MaTepuana

OcHoBHbIE noustus | [Ipeagmer crepeomerpun. OCHOBHbIE MOHATUS (TOYKa, HpsiMas, IUIOCKOCTb,

CTEPEOMETPUH. npoctpaHcTBo).  OcCHOBHBIE — akCHMOMBI  ctepeoMeTpuu.  Ilepecekaromuecs, 2

Pacnonoxenue npsMBIX M | mapajulelbHbIE M CKpeUIMBamomuecs mpsmble. [Ipu3Hak W CBOWCTBO

IUIOCKOCTEN cKpeuBarmuxcs npsaMbeix. OCHOBHbIE TPOCTPAHCTBEHHBIE (PUTYPHI.
KomOuHupoBaHHoe 3aHATHE

Tema 2.2. Copep:xanue yueOHOro MaTepuana

IapannensHocTs npsAMBIX, | [lapamiensHble mpsiMas u 1wiockocth. Ompenenenue. [lpusnak. CsoiictBa (c

OpsAMOM M IUIOCKOCTH, | ToKazatenbcTBoM). [lapannensusie miockoctu. Onpenenenue. [Ipuznak. CBoiicTBa OK-01, OK-03,

IUIOCKOCTEHN (c nokazarenbcTBOM). Terpasip u ero anemeHTsl. [lapanienenunen v ero 3J€MeHTHI. OK-04, OK-07
CpolicTBa NPOTHBOINOJIOKHBIX I'paHEed M JUaroHajled MapajulelenuIe/a. 6 IK-1.1
ITocTtpoenne ceuenuii. Pemenue 3anay. I[IK 1.2
KomOuHupoBaHHOE 3aHATHE

Tewma 2.3. Copep:xanne yueOHOTo MaTepuana

[lepneHIUKYISPHOCTD [lepnennukynspueie npsamble. [lapamnenpHble nOpsMble, NEPIEHIUKYISIPHBIE K

HPSIMBIX, IPSIMON U 10ckocTH. [Ipu3Hak neprneHuKyIspHOCTH NPAMOM U IJIOCKOCTH. [loKa3aTesbeTBo.

IIJIOCKOCTH, INIOCKOCTEN Ilepnenpukynsap u HakioHHasA. [lepneHaukynsapHsle IockocTu. Ilpu3nHak
MEPIEHIUKYJIIPHOCTHU IIOCKOCTEN. JloKa3aTesnbCTBO.
PaccTostHUS B IPOCTPAHCTBE 4
KomOuHupoBaHHOE 3aHATHE

Tema 2.4. Coneprxanne yueOHOTO MaTepuasa

Teopema 0 Tpex v

HepIeHMEYIAPaX Teopema o Tpex mnepneHaukyispax. JlokazarenbcTBo. YTron Mexay HpsMOH M 5

IUIOCKOCTBIO. YTOII MCXKIY IMIOCKOCTAMU
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KomOunnpoBaHHOE 3aHATHE

Tema 2.5. IIpodeccnonanbHO-0OpHMEHTHPOBAHHOE COAEPKaHUe (CoepKaHNe TPUKJIAIHOIO
[TapannenbHele, MO/1YJIfA)
NEPIIEHIUKYJISPHBIE, AxcuoMbl  crepeomeTpuu. lleprneHIUKyIspHOCT, HpPSIMOM M IUIOCKOCTH,
CKPELIUBAOIIKECS MPSAMBIE | MTapaUICIbHOCTh JIBYX MPSAMBIX, MEPHEHANKYJIPHBIX IUIOCKOCTH, 4
NEPIEHAUKYISIPHOCTh TUIOCKOCTEH Ul HCIOJIb30BaHMUST B IMPO(ECCHOHAIBLHON
JESATEIbHOCTH CHEIMAINCTA TOPTOBIN
[IpakTuueckoe 3aHaTue
Tema 2.6. Coneprxkanue y4eOHOro MaTepuasia
Pemenue 3amau. Ilpsamele u | PacnonokeHne mpsMbIX M IJIOCKOCTEH B MpocTpaHcTBe. [leprneHauKynsapHOCTh U
IJIOCKOCTH B IIPOCTPAHCTBE | MapajlIeIbHOCTh NPSAMBIX U TIOCKOCTeH. CKpelBaronfecs npsmole
KonTponbnas pabora 2
Pa3nen 3. Koopannartsl u 14
BEKTOPLI OK-02, OK-03,
Tema 3.1 Copep:xanue yueOHOro MaTepuana OK-04, OK-07
JlekapToBBI KOOpAMHATHI B | JlekapTOBBI KOOpAMHATHI B MpocTpaHcTBe. llpocreiimme 3amaun B KOOpIWHATAX. IIK-1.1
npocrtpaHcTBe. Paccrosguue | Pacctosinue Mexxay IByMsl TOUKAMU, KOOPJIWHATHI CEPEIUHBI OTpE3Ka 4 [K 1.2

MCKAY ABYMA TOYKaMMH.
KoopauHaTtel  cepeuHBI
OTpe3Ka

KOM6I/IHI/IpOBaHHOG 3aHATHC
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Tema 3.2

Bexkrops! B IpocTpaHCTBE.
VYron MexIy BEKTOpaMH.
CkassipHOE TPOM3BEICHUE

Coneprxanue yaeOHOTo MaTeprasa

BekTops! B ipocTpancTBe. Cl10KEHHE U BBIYMUTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa
Ha uucno. KomiutanapHele BekTopbl. CKalspHOE MPOU3BEACHUE BEKTOPOB.
Pa3noxxeHne BekTopa 1o TpeM HEKOMIUIaHApHBIM BekTopaM. KoopauHaTsl BEKTOpa,

BEKTOPOB CKAJIIPHOE MPOU3BEJICHUE BEKTOPOB B KOOPAMHATAX, YIOJ MEXKIY BEKTOPAMH, yroJl 4

MEXy NPSIMON M IJIOCKOCTBIO, YTOJI MEKIY IIOCKOCTSIMU. Y paBHEHHUE MJIOCKOCTH.

['eomeTpuyeckuii cMbICT onpeaeauTeNns 2x2

KoMOuHMpoBaHHOE 3aHATHE
Tema 3.3 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COlepPKaHUe (CodepKAHNEe IPUKJIATHOTO
[IpakTuko- MOLYJIs1)
OpUEHTUPOBaHHbIE 3a1auM | KoopauHaTHas MI0CKOCTh. BhIuncieHne paccTOSHUM U IIIomaAe Ha MIOCKOCTH.
Ha KoopauHaTHOM | KonmuecTBeHHbIE pacyeThl B 00J1aCTH 5 KOHOMHUKH U TOPTOBITH 4
IJIOCKOCTH [IpakTuueckoe 3aHaTue
Tema 3.4 Copep:xanue yueOHOro MaTepuana
Pewenne 3aj1a4. | JlekapToBbI KOOpPAMHATHI B IpocTpaHcTBe. BekTopsl B npocTpancTBe. CloxkeHue u
Koopaunatsl u BEKTOpPBI BBIYMTAHUE BEKTOPOB. YMHOXKEHHME BEKTOpa Ha uucio. KommiaHapHble BEKTOPBI.

CkansipHoe  MpOU3BEAEHHE BEKTOpOB. PasnokeHue BekTopa IO  TpPEM

HEKOMILUIaHApHbIM BekTopaM. Ilpocreiimine 3agaun B koopauHarax. KoopauHatsl

BEKTOPA, PaCCTOSHUE MEXKIY TOUKaMH, KOOPJAUHATHI CEPEIUHbI OTPE3Ka, CKAIIPHOE

IIPOU3BEICHNE BEKTOPOB B KOOpPJAMHATAX, YIOJI MEXAY BEKTOpaMH, yroyl MEXIy 2

MPSIMON U TIOCKOCTBIO, YTOJI MEXKAY TIIOCKOCTSIMHU

KonTtponbHas pabora
Paznen 4. OcHoBbI 40
TPHUTOHOMETPHH.
TpanOMeTpuqecKue OK-01, OK-02,
$yHKIIIH OK-03, OK-04,
Tema 4.1 Coneprxkanne y4eOHOro MaTepuasia OK-05, OK-06,
Tpuronomerpuueckue Pagnannas mepa yrua. [IoBopoT Touku BOKpyr Hadana koopauHat. OmpezneneHue OK-07
(YHKIIMM TIPOM3BOJILHOTO | CHHYCA, KOCHHYCA, TAHICHCA U KOTaHIeHCa. 3HAKM CHHYCa, KOCHHYCA, TAaHTeHCA M 4 IK-1.1
yrina, uucna. PaguanHas ¥ | KoTaHreHca Mo YeTBepTsIM. 3aBUCUMOCTb MEX/y CHHYCOM, KOCHHYCOM, TAHT€HCOM U [IK 1.2
rpajaycHas Mepa yria KOTaHT'€HCOM OJIHOTO U TOTO ke yria

KomOuHupoBaHHOE 3aHATHE
Tema 4.2 Coneprxanne y4eOHOTo MaTepuasia

Tpuronomerpuueckue ToxaecTsa. CHHyC, KOCUHYC, TAHI'€HC U KOTAHT€HC YIJIOB O U

- o.. DopMyIIbl MPUBEAEHUS 4
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OcHoBHbIE
TPUTOHOMETPUYECKHUE
TOKJIECTBA.

DopMyIIbI IPUBEACHUS

KomOunnpoBanHoe 3aHATHE

Tema 4.3

CuHyC, KOCHHYC, TaHI'€HC
CYMMBI U pa3HOCTH JIBYyX
YIJI0B

Cunyc u KOCUHYC
JABOMHOrO yria. ®opmyisl
IOJIOBUHHOT'O yIiia

Copep:xanue yueOHOro MaTepuana

CymMa u pasHocTh cuHycoB. CyMMa U pa3HOCTb KOCHUHYCOB. CHHYC M KOCHHYC
nBoiiHoro yrima. ®opmynel  nmonoBuHHOro yria. IIpeoOpazoBaHus CyMMBbl
TPUTOHOMETPUYECKHX (YHKUMH B TNPOU3BENECHHE U NPOHU3BEACHUS B CyMMY.
BelpaxkeHue TpuUroHoMeTpHyeckMX (YHKIMM uepe3 TaHIeHC IO0JOBUHHOIO
aprymenTa. [IpeoOpa3oBaHus IPOCTEHIINX TPUTOHOMETPUUECKUX BBIPAKCHUN

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 4.4 Coneprxkanue ydeOHOro Marepuasia

@yHKuMU, HX CBOMCTBA. | OOMACTh ONMpECNICHHUs] ¥ MHOXKECTBO 3HaueHui (QyHKiuid. YETHOCTh, HEYETHOCTD,
Crioco6b1 3aJjaHus | epuoanYHOCTh GyHKIMHA. CriocoObl 3aqaHns QyHKIMNA

yHximi KoMOMHMPOBAHHOE 3aHSATHE

Tema 4.5 Copep:xanue yueOHOro MaTepuana

Tpuronomerpuueckue OO0nacTh ompeneNieHuss ¥ MHOXKECTBO 3HAYCHWH TPUTOHOMETPUUYECKUX (YHKITUH.

(GYHKIMM, MX CBOHCTBAa U
rpaduKu

YérHOoCTh, HEYETHOCTD, NEPUOUYHOCTb TPUTOHOMETpUYecKuX (yHKkuui. CBoiicTBa
u rpaduku QyHKIMIA y = cOS X, y = sin X, y = tg X, y = ctg X.

KoMOuHMpoBaHHOE 3aHsTHE.

Tema 4.6 Conepkanue yueOHOro MaTepuasa

IIpeoOpazoBanue Cxarue 1 pacTshkeHHue Tpa@KoB TPUTOHOMETPUUYECKUX (YHKLIUH.

rpaduKoB [Ipeobpa3oBanue rpa)uKOB TPUTOHOMETPUUECKUX (PYHKIIMH

TPUTOHOMETPUUECKHUX [IpakTnueckoe 3anaTne

byHKIMI

Tema 4.7 IIpodeccnonanbHO-OPHEHTHPOBAHHOE COAEPKAHUE (COAePKAHNE TPUKJIIATHOIO
Onucanue MOYJIs1)

IIPOU3BOJCTBEHHBIX Vcnonb3oBaHue CBOWCTB TPUTOHOMETPUYECKUX (PYHKIUI B MpoQecCHOHANbHBIX

IPOLIECCOB C  MOMOILBIO
rpadukoB QpyHKUINN

3agadax

HpaKTI/I‘-ICCKOC 3aHATUC

Tema 4.8
OO6patHbIe
TPUTOHOMETPHUYCCKHE

byHKIIMN

Conepkanrie yaeOHOro MaTepuana

OO6parHble TpUuroHoMerpuyeckue GpyHKuuu. MIx cBoicTBa U TpapuKu

KomOunupoBanHoe 3aHsATHE

Coneprxanne y4eOHOTo MaTepuasia
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Tema 4.9 VYpaBHeHHe cos X = a. YpaBHEHHeE Sin X = a. YpaBHeHHUe tg X = a, ctg X = a. Pemenue

Tpuronomerpuueckue TPUTOHOMETPUUECKUX YpaBHEHUI OCHOBHBIX TUIIOB: IIPOCTEUILINE

YPaBHEHHUS U HEPABEHCTBA | TPUTOHOMETPUYECKUE YPABHEHHUs, CBOJAINMECS K KBaJApPaTHBIM, pEIIaeMBbIC 8
Pa3I0KEHUEM Ha MHOXKUTEIH, OTHOPOHBIE.
[Ipocreiimme TPUroHOMETPUYECKAE HEPABEHCTBA
KomOunupoBaHHOE 3aHsTHE.

Tema 4.10 Coneprxkanue y4eOHOro MaTepuasia

Cucremsl CucreMpl IPOCTENIINX TPUTOHOMETPUYECKUX YPABHEHUN 2

TPUTOHOMETPUUECKHUX Komb6unupoBanHoe 3ansrue

ypaBHEHUH

Tema 4.11 Copep:xanue yueOHOro MaTepuana

Pemienne 3amay. ocnHoBbl | [IpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPAKCHHUM. Pemenne

TPUTOHOMETPHH. TPUTOHOMETPUUYECKUX YPAaBHEHHMI M HEPAaBEHCTB B TOM YHCJIE C UCIIOJIb30BAaHUEM 2

Tpuronomerpuueckue CBOWCTB ()YHKIUH.

Gynxuum KonTponbnas pabota

Pa3znen 5. IlpousBoaHas 40

byukuum, ee

NpHUMEHeHHe

Tema 5.1 Conepxanue yueOHOro MaTepuasa

TToustue IPOU3BOJHOMU. | Ompe/ieliCHre YUCIIOBOM IOCIICIOBATEIFHOCTH U CIOCOOBI ee 3amanus. CBoMCTBa

@opmysibl ¥ IpaBUiIa | YUCIOBBIX MocienoBarenbHOCTel. OmnpeneneHue mnpenena MociaeloBaTeIbHOCTH.

nudepeHIpoBaHms Brruucnenne  mpenmenoB  mocnenoBaTenbHOcTel.  I[lpemen  dynkmum  Ha 2 OK-01, OK-02,
6eckoneuHoctH. [Ipenen pynkuuu B Touke. [Ipupamenue aprymenra. [Ipupamenue OK-03, OK-04,
¢byHkuu. 3ajayu, MNOpUBOJALIME K TMOHATUIO npou3BoAHoW. OmnpexneneHue OK-05, OK-06,
ITPOU3BOIHOM. AJITOPUTM OTBICKAHUSI IPOU3BOIHON OK-07
KomM0OuHnpoBanHoe 3aHsTHE IK-1.1

Tema 5.2 Conepxanue yueOHOro MaTepuasa IIK12

[IponsBoaHbIE cymMmel, | @opmynsl auddepenurponanust. [Ipasuna quddeperumrpoBanms 6

pasHOCTH  TpousBeneHus, | KoMOMHMpOBaHHOE 3aHATHE

YaCTHOTO

Tema 5.3 Conepxanue yueOHOro MaTepuasa

IIpon3sBoHbIe Onpenenenue ciaoxHoN QyHkMU. [Ipon3BoAHAS TPUTOHOMETPHUUECKUX (PYHKIUH.

TPUTOHOMETPUUECKHUX [Ipon3BoiHas C0XHON QYHKITMI

ynkunii.  Ilpoussonnas | KoMOMHUPOBAHHOE 3aHSTHE 6

CJIOKHOM (PyHKITMH
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Tema 5.4

[TonsiTue 0
HENPEPBHIBHOCTH (YHKITHH.
Mertox nHTEPBAIOB

Coneprxanue yaeOHOTO MaTeprasa

[Tonsarue nenpepsiBHOU QyHKITMN. CBOICTBA HENIPEephIBHOH (hyHKIMU. CBSA3b MEKIY
HENpPEepbIBHOCTEI0 U AU((EepeHIUpYeMOCTbI0 (YHKLIUHM B TOUYKE. AJIFOPUTM
peLICHUsI HEPaBEHCTB METOOM UHTEPBAJIOB

KoMOuHMpoBaHHOE 3aHATHE

Tema 5.5 Coneprxkanue y4eOHOro MaTepuasia
I'eomeTrpuueckuit u | 'eoMeTpuYecKnii CMBICI TPOU3BOAHON (YHKIMH — YIJIOBOM KO3 (UIHEHT
buznyeckuit CMBICH | KacaTeJIbHON K rpaduky (yHKIMU B TOYKE. YpaBHEHHE KacaTeIbHOW K rpaduxy
MIPOU3BOTHOM (GyHKIIUU. ANTOPUTM COCTaBJICHHS YPAaBHEHHS KacaTelbHOW K TpaduKy (QyHKIIHH
y=f(x)
KomOnHupoBaHHoe 3aHATHE
Tema 5.6 Coneprxkanue y4eOHOro Marepuana
dusnueckuit cMbICH | Ou3nyeckuil (MeXaHWYeCKU) CMBICT MPOU3BOJHOM — MIHOBEHHAs CKOpPOCTb B
IIPOU3BOJIHON B | MOMEHT BpeMeHHU t: v =S’ (t)
npodecCHOHATBHBIX [IpakTUyeckoe 3aHsITHE
3aa9ax
Tema 5.7 Copep:xanue yueOHOro MaTepuana

MOHOTOHHOCTh (PYHKIIWH.
Touku skcTpemMyma

Bospacranne u yObiBaHuWe (YHKIMH, COOTBETCTBHE BO3PACTAaHUS W yOBIBaHHS
¢byHKIMK 3HaKy Mpou3BoAHOM. IloHATHE mNPOM3BOAHON BBHICIIErO MOPSJIKA,
COOTBETCTBHE 3HAKa BTOPON MPOM3BOAHOMN BBITYKJIOCTH (BOTHYTOCTH) (DyHKLIMU Ha
oTpe3ke. 3aayl Ha MAaKCUMyM U MUHUMYM. [IoHsATHE acMMOTOTHI, CIOCOOBI UX
onpezeneHusl. AJITOPUTM HCCIENOBaHUs (PYHKIMM U TOCTpOEHUs: ee rpaduka c
MIOMOIIBIO TPOM3BOIHOU. [IpoOHO-NTMHelHas pyHKIUs

KomOunupoBanHoe 3aHsTHe

Tema 5.8
UccnenoBanne QpyHKuil u
HOCTPOEHHE TpapUKOB

Copepxanue yueOHOTO MaTepuana

HccnegoBanue (l)yHKI_II/II/I Ha MOHOTOHHOCTB U ITIOCTPOCHUC Fpa(l)I/IKOB.

KOM6I/IHI/Ip0BaHHOe 3aHATHC

Tema 5.9 HawubGombluee u

Copep:xanne yueOHOTo MaTepuana

HANMEHBIIIEE 3Ha4YeHHs | HaxoxeHne HamOOJBINEr0 W HAWMMEHBINETO 3HAYeHHWH (YHKIHM, TOCTPOCHHUE

byHKIIIN rpaMKOB MHOTOWICHOB C UCIOJIb30BAHUEM allapaTa MaTeMaTHYEeCKOT0 aHaINu3a
KomOunnpoBanHoe 3aHsTHe

Tema 5.10 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKaAHUE (COAePKAHNE TPUKJIATHOIO

MO/1YJIfA)

21




Haxoxnenue Haunmenbiiee u Hanbospinee 3HaUeHUE PYHKITUN 6
ONTUMAJILHOrO pesynbTara | [IpakTuyeckoe 3aHsATHE U3 00JIACTH C(HEepbl TOPTOBIH
C MOMOUIBbIO MPOU3BOIHOM
B IIPAKTUYECKUX 3a7auax
Tema 5.11 Coneprxkanue y4eOHOro MaTepuasia
Pemenue 3aga4. | opmynsl u npasuia nudpdepennupoBanus. MccnenoBanue GyHKINUN C TTOMOIIBIO
[TpousBonHas GpyHKLUY, €€ | mpou3BoaAHOM. Hanbombiee 1 HaMMEHbIIIee 3HAYeHUST QYHKIIUN 2
npUMEHEHHE KontponbHas pabora
Pasnea 6. 46
MHOrorpaHHUKH 4 Teja
BpallleHHs
Tewma 6.1 Copepxanue yaeOHOro Marepuaa
Bepmunbl, pebpa, rpanu | [Tonstie MHOTOrpaHHMKa. Ero 3jgeMeHTHI: BepmIMHBI, pebpa, rpaHu. JnaroHais.
MHOTOTPaHHHKA Ceuenue. Boimykiible ¥ HEBBITYKIIbIE MHOTOTPaHHUKH
KoMOMHMPOBAHHOE 3aHSATHE 2
Tema 6.2 Copep:xanue yueOHOro MaTepuana
ITpuszma, ee | [lousarue mpusmel. Ee ocHoBaHusi u O60koBbie TpaHu. Bricota mpusmel. [lpsimas u
COCTaBJIAIOLIME, CeYeHHe. | HaknoHHas npusma. [IpaBuibHas npusma. Ee ceuenune ) OK-01, OK-02,
EIII))I/SII;\;I\?; U mpaBuibHas | KOMOMHMPOBAaHHOE 3aHATHE OK-03. OK-04,
OK-05, OK-06,
Tema 6.3 Copep:xaHue yueOHOro Marepuana OK-07
[Tapannenenunen, Ky0. | [Tapamienenumen, CBOMCTBA MPSIMOYTOJBHOTO Mapasiesnenuneaa, kyo. CeueHne MK-1.1
Ceuenue Ky0a, | ky0a, mapajuienenunena K 1'2
napasuieNenumnena KombuHnpoBanHoe 3aHstue 2 '
Tema 6.4 Conepxanue yueOHOro MaTepuasa
[Inpamuna, ee | [Tupamua u ee anementsl. Ceuenne nupamusl. [IpaBuiibHas nupamuaa. Y cedeHHas
COCTaBJIAIOIIME, CEYCHHE. | MUpaMua
[IpaBunbHass  mUpaMuia. 2
Komb6uHupoBanHoe 3aHsaTHe
YceuenHas nupamuaa
Tema 6.5 Coneprxanne y4eOHOT0 MaTepuasa
BokoBas u noyHas | [Tnomaaps 00KOBOM 1 MOTHON MOBEPXHOCTH MPU3MBI, THPAMUIBI
MOBEPXHOCTh npu3Mbl, | KOMOMHHpOBAaHHOE 3aHATHE 2
UPAMUIBI
Tema 6.6 Coneprxanne y4eOHOTo MaTepuasia
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Cummerpuss B KyOe,

CummeTpHsi OTHOCHUTEIBHO TOYKH, MPsSMOM, Tutockoctu. Cummerpuss B KyoOe,

napaelenunene, napajulesIenunee, Ipu3mMe, IupaMuse
npu3Me, Nupamujie KomOuHupoBaHHOE 3aHsTHE
Tema 6.7 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKaHUe (CoiepKaHNe TPUKJIATHOIO

[Ipumepbl cuMmeTpuii B
npodeccuun

MO/1YJIfA)

CummeTpus B IPUPOJIE, APXUTEKTYPE, TEXHHUKE, B OBITY

HpaKTI/I‘-IeCKOC 3aHATUC

Tema 6.8 Coneprxkanue y4eOHOro MaTepuasia

[IpaBunbHBIE [TonsiTre npaBUIBHOTO MHOTOTrpaHHKKA. CBOMCTBA MPABMIIBHBIX MHOTOTPAaHHUKOB
MHOTOTPaHHHKH, uX | [IpakTHyecKoe 3aHATHE

CBOICTBa

Tema 6.9 Copep:xanue yueOHOro MaTepuana

Hununnp, ero | Humunnp u ero snementsl. CeueHue nuinHapa (mapajyieIbHOE OCHOBAHUIO M OCH).
cocrapisromue. Cedenue | PazBepTka IumHIpa

HWIMH]Ipa KomOnHupoBaHHoe 3aHATHE

Tema 6.10 IIpodeccnonanbHO-OPUEHTUPOBAHHOE COepPKaHUe (CopepKaAHNe MPUKJIIATHOTO
Konyec, €ro | MoayJisi)

cocrapmsitonue. CeueHue
KOHyca

Komnyc u ero anementsl. CeueHue KoHyca (apajuielbHOe OCHOBAHUIO U MPOXOIsIIee
yepes BepIIMHY), KOHWYecKue ceueHus. PazBepTka KoHyca

KomOunupoBanHoe 3aHsTne

Tema 6.11 Conepxanue yueOHOro MaTepuasa

VY ceueHHbI KOHYC. | YceueHHbIN KOHYC. Ero obpasytonias u Beicota. CedeHne yceueHHOro KoHyca
Ceuenue yCe4eHHOT0 | KoMOMHHUPOBaHHOE 3aHATHE

KOHYycCa

Tema 6.12 Conepxanue yueOHOro MaTepuasa

[ap u cdepa, ux ceueHus

[Tap u cdepa. B3aumHoe pacnosnoxxkeHue chepbl u miockoctu. CedyeHue 1apa,
cepsl

KomOunnpoBanHoe 3aHsTHE

Tema 6.13
[Moustue 00 o0BEME TEIA.
OTHoLIEHUE 00BEMOB

MMOJOOHBIX TEI

Copepxanne yueOHOT0 MaTepuana

[Tonstue 06 oOwveme Tenma. OObeM Kyba M TPSIMOYTOJBHOTO IMapajuielennuIe/a.
O6vem mpusMbl M muIMHApa. OTHoUIeHHe O00BEMOB  MOJOOHBIX — Tell.
['eomeTpryeCcKnii CMBIC ONPEAEINUTEINS 3-TO NOPsIIKa

KomOunnpoBanHoe 3aHsTHe

Tema 6.14

Copepxanne yueOHOTO MaTepuana
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O6bempr  w  Tuomanau | O0beMbI MUpaMuIbl U KOHyca. O0BeM mmrapa. [Tnomanu moBepXHOCTEH TE 2
IIOBEPXHOCTEH TEI
Komb6unnpoBanHoe 3anstue
Tema 6.15 Copepxanne yaeOHOro MaTepuana
Komb6unanmu KomMbOuHanmu reoMeTpuueckux Tel
MHOTOTPAaHHUKOB M TeN | [I[pakTH4YecKOe 3aHATHE 4
BpallleHus
Tema 6.16 Copep:xanne yaeOHOro MaTepuana
['eomerpuueckue Hcnonb3oBaHne KOMOWHAIIMI MHOTOTPAHHHKOB W TEJI BpANICHHUS B IMPAKTUKO-
KOMOHMHAIIMY HA NPAKTUKE | OPHEHTHPOBAHHBIX 3a[a4ax
[IpakTUyeckoe 3aHsATHE: UCIONB30BaHUE TONTYYEHHBIX 3HAHWHA B PEIICHUU 3a7ad 4
npoeccHoHaNbHOM HAIPaBIEHHOCTH
Tema 6.17 Copepxanne yaeOHOro Marepuaa
Pemenue 3a1a4. | OOBbEeMbI U MIIOIIAU TOBEPXHOCTH MHOTOIPAHHUKOB M TEJ BPALCHH
Mmuororpannuku u  Tena | KonrpoiabsHas paboTa 2
BpallleHus
Paszpnen 7. 14
g;ﬁii’;y’g‘j““a” . OK-01, OK-02,
NpHMEHEeHHE OK-03, OK-04,
OK-05, OK-06,
Tema 7.1 Copep:xaHue yueOHOro MaTepuaia 012_07
ITepBooOpa3Has QyHKuMH. | 3amaya 0 BOCCTAHOBJICHHH 3aKOHA JBM)KEHHsS 1O M3BECTHOM ckopoctu. [TonsiTue MK-1.1
[TpaBwmita HAXOXKJCHUA | nHTerpupoBaHus. O3HAKOMJICHHE C TOHSATHEM HHTETpajia W IMepBOOOpa3sHON uist K 1'2
epBOOOPA3HBIX ¢ynkuun y=f(x). Pemenue 3amau Ha CBsA3b NEpBOOOpPaA3HONW M €€ MPOU3BOJHOM, '
BBIYMCIICHHE TEPBOOOpa3HON nisi jgaHHOM (yHkiuu. Tabmuma dopmyn st
HaXO0XJACHUS MepBooOpa3HbIX. V3yueHne nmpaBuiia BEIUMCICHHSI IEPBOOOpa3HON 2
KomMOuHnpoBanHoe 3aHsiTHE
Tema 7.2 Coneprkanne y4eOHOro MaTepuana
[Inomans KpUBOIMHEWHOM | 3ajaun, MPUBOAAILIME K MOHSATHIO ONPEICNCHHOTO HHTErpajia — O BBIYUCICHUH
Tparenuu. @opMyia | TUIOMAAX KPUBOJMHEWHOW Tpamenud, O TIepeMeleHnd Touku. [loHaTne
Heiorona — JleiiGHuna orpeieIéHHOro uHTerpaia. ['eomeTpuueckuit U GU3NYECKUN CMBICI ONPEIEIEHHOTO
nnterpana. @opmyna Hetorona— Jleitoauia 2

KOM6I/IHI/IpOBaHHOe 3aHATHC

Tema 7.3

Coneprxanne y4eOHOTo MaTepuasia

IlonsTue HCOMPCACIICHHOI'O NHTCTPpaJia
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Heonpenenennsiii u
OIIPEICTICHHBII UHTETPaJIbI

KomOunnpoBanHoe 3aHATHE

Tema 7.4

Copep:xanue yueOGHOro MaTepuana

[Tonsarue 00 | 'eoMeTpUYECKHil CMBICI ONPEICTICHHOT0 HHTErpaia
omnpeneneHHoM HHTerpane | KoMmOnHupoBaHHOE 3aHATHE 2
KaK IJI0LIAAN
KPUBOJIMHEHHOW Tparenuu
Tema 7.5 IIpodeccnonanbHO-OpHEHTHPOBAHHOE COAEPKaHUe (CoiepKaHNe TPUKJIAIHOIO
OrnpenesieHHbI UHTETPAJI B | MOJTYJIs1)
KU3HU I'eomerpuueckuii cmbica omnpeneneHHoro wuHrerpana. Popmyna HerooTtoHa -
JleliOHu1A.
Pemrenue 3amay Ha MpUMEHEHNE WHTETpaja sl BEIYUCICHUS (PU3MUECKUX BEITMYNH
1 TuIomaaei 4
[IpakTHueckoe 3aHsTHE
Tema 7.6 Coneprxanue yueOHOro MaTepuasa
Pemenune 3agad. | [lepooOpasHas pynkiuu. IlpaBuna HaxoxeHus nepBoodpasHbix. Ee npumenenue
ITeppoobpasnas ¢GyHkuuy, | KonrposbsHas pabora 2
ee PUMEHEHUe
Pazpnen 8. 12
Crenenn " KOPHH.
Crenennasi pyHkuust
Tema 8.1 Conepxanue yueOHOro MaTepuasa
Crenennast QyHKUus, ¢ | [TousTue KOPHS N-0if CTENeHN U3 jeiicTBuTenpHOro yncna. dyskmmm y = VX nx
CBOWCTBA cBoiicTBa U rpaduku. CBOMCTBA KOPHS N-0 CTENICHU
KomOunupoBanHoe 3aHsTHe 2
Tema 8.2 Conepkanue yueOHOro MaTepuaa OK-01, OK-02,
I[Ipeobpa3oBanue I[Ipeo6Gpa3zoBaHKe HPPAIMOHATLHBIX BBIPAKEHHI OK-03, OK-04,
BBIP@KEHUH C KOPHAMHM N- | KoOMOMHHUPOBAHHOE 3aHATHE 2 OK-05, OK-07
ol cTeneHun
Tema 8.3 Conepxanue yueOHOro MaTepuasa
CponictBa  crenenn ¢ | [loHATHE CTETIEHH C TIOOBIM PalMOHATBHBIM MTOKa3aTeneM. CTerneHHbIe (PYHKITUH, HX
palnoHaIbHBIM U | CBOMCTBA U TpauKu
JEHCTBUTEIIbHBIM Komb6unnpoBanHoe 3aHsTue 2
NIOKa3aTeNSIMU
Tewma 8.4 Coneprxanne y4eOHOTo MaTepuasia

25




Pentenue
HppauOHAIBHBIX

PaBHOCUIIBHOCTH MPPALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB. METOABI HX PEIICHUS.
PemreHne nppaliMoOHaIBbHBIX YPABHEHUN U HEPABEHCTB

ypaBHEHMI U HepaBeHCTB | KoMOMHMpOBaHHOE 3aHATHE 4
Tema 8.5 Copep:xanne yaeOHOro MaTepuana
Crenenu u KopHU. | OnpeziesieHne CTeneHHoW (GyHKIMU. VICmoib30BaHME €€ CBOMCTB IMPHU PEIICHUH
Crenennast pyHKIUSA YPaBHEHUI U HEPABEHCTB 2
KonTtposbHast pabora
Pa3znen 9. 20
IToxa3aTenbHasn
GyHKuun
Tema 9.1 Copep:xanue yueOHOro MaTepuana
IokazarenpHas QyHkuus, | CTeneHs ¢ MNPOM3BOJIBHBIM  JICHCTBUTEIBHBIM  MOKasareneMm. OmnpejerneHue
€€ CBOWCTBA NoKa3aTeabHOM (PyHKIMM, ee CBOMCTBa M IrpaduK. 3HAKOMCTBO C IPUMEHEHHEM
nokazatenbHoi (yHKIHMH. Pemienne moka3aTenbHBIX ypaBHEHUH (DYHKIIMOHAIBHO-
rpaguIecKuM METOA0M 4
KomOnHupoBaHHoe 3aHATHE
Tema 9.2 Copepxanne yaeOHOro MaTepuaa OK-01, OK-02,
Pemenne mnoxasarenbpHbIX | PemieHne moka3aTeNbHBIX ypaBHEHHII METOJIOM YpaBHHMBAHHS IOKaszarTesei, OK-03, OK-04,
YPaBHEHMI U HEPABEHCTB | METOJOM BBEJCHHS HOBOW MEpPEeMEHHOW, ()YHKIMOHAIBHO-TPAPUIECKUM METOIOM. OK-05, OK-07
Penienne nokasareabHbIX HEPABEHCTB 8
[IpakTHueckoe 3aHsTHE
Tema 9.3 Conepxanue yueOHOro MaTepuasa
Cucrembl NOKa3aTeNbHBIX | PellieHne cUCTEM MOKa3aTeNIbHbIX YPaBHEHHIA
ypaBHEHUI KomOuHupoBaHHOE 3aHATHE 4
Tema 9.4 Coneprxkanne y4eOHOro MaTepuasia
Pewenne 3a1a4. | PemeHne mnoka3aTenbHBIX YpPaBHEHUM METOJOM YpaBHUBAaHUs IIOKa3aTelled M
ITokazarensHas QyHKIMS | METOJOM BBEJCHUsI HOBOU MEpEMEHHOM. PelieHne mokas3aTenbHbIX HEPABEHCTB
KonTponsHas paboTa 4
Pasznen 10. Jlorapugmbi. 32 OK-01, OK-02,
Jlorapudmmuyeckas OK-03, OK-04,
(yHKIUSA OK-05, OK-07
Tema 10.1 Copep:xaHue yueOHOro MaTepuana [K-1.1
Jlorapupm uucna. | Jlorapudm yncina. JlecsTHUHBINA U HATypaJIbHBIN JIOrapu(MBbI, YUCIIO € IK 1.2
JlecaTnunbIi 1 | KoMOMHHPOBAaHHOE 3aHSTHE
4
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HaTypaJIbHBIHN JlorapuMsl,
YHCJIO €

Tema 10.2 Coneprxkanue y4eOHOro MaTepuasia
CaoiictBa  norapudmos. | CpoiicTsa jorapupmos. Oneparys JorapuMUPOBAHHS.
Onepanus Komb6unupoBanHoe 3ansrue 6
norapuMupoBaHUS
Tema 10.3 Coneprxkanue y4eOHOro MaTepuasia
Jlorapudmuueckas Jlorapudmuueckasi QyHKIUS U €€ CBOHCTBA
GbyHKIIHSI, €€ CBOMCTBA KomOuHMpoBaHHOE 3aHATHE 4
Tema 10.4 Copepxanne yaeOHOT0 MaTepuana
Pemenue [lonsatue mnorapupmMuveckoro ypaBHeHHs. Onepanus MTOTCHIUPOBaHUA. Tpu
HOFaqu)MfmeCKHX OCHOBHBIX METOJIa pELICHUs JOorapuMUYECKUX YpaBHEHM: (YHKIIMOHATIHHO-
YPpaBHCHUH 1 HCPABCHCTB rpa@uyecKkuid, METOJl MOTCHI[MPOBAHMS, METOJ| BBEJCHUS HOBON IEPEMEHHOMU.
Jlorapudmuueckue HepaBeHCTBA 8
KomOuHupoBaHHoe 3aHATHE
Tema 10.5 Copep:xanue yueOHOro MaTepuana
Cucremsl AJTOpUTM pEIlIEHUS CUCTeMbl ypaBHEHUH. PaBHOCHIBHOCTH JorapupMUUECKUX
norapupMUUEcKux YpaBHEHUI U HEPABEHCTB
ypaBHEHUH KomOuHMpOBaHHOE 3aHATHE 2
Tema 10.6 IIpodeccnonanbHO-0OpHEeHTHPOBAHHOE COJAepKaHue (coiepKaHue MPUKJIATHOTO
Jlorapugmsl B TpUPOAE U | MOMYJIsI)
TEXHHUKE [Ipumenenue norapudma. Jlorapudmuueckas cnvpaib B IPUPOJE U IKOHOMHUUECKON
chepe. Ee maremaTndeckue cBolicTBa 4
[IpakTHyeckoe 3aHsTHE
Tema 10.7 Conepxanue yueOHOro MaTepuasa
Pemenne 3aga4. | Jlorapudmuueckas ¢pynkuus. Pemenne npocredmmx gorapuMuyecKux ypaBHEHUN
Jlorapugmsl. KonTponbHas pabora 4
Jlorapudpmuueckas
byHKIISA
Pazgen 11. DuiemeHTHI 22 OK-01, OK-02,
KOMOHMHATOPHKH, OK-03, OK-04,
CTATUCTUKH M TEOPHH OK-05, OK-07
BepOSITHOCTEH K-1.1
Tema 11.1 Coneprxanne y4eOHOT0 MaTepurana MK 1.2
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OcHOBHbIE nonsAtusa | IlepecranoBky, pa3MenieHus, COUETaHuUs.

KOMOWHATOPUKH 4
KomMb6unmnpoBanHoe 3aHstue.

Tema 11.2 Copep:xanne yaeOHOro MaTepuana

CobbiTHE, BEPOATHOCTh | COBMECTHBIE U HECOBMECTHBIE COOBITUS. TeopeMbl 0 BEpOSATHOCTH CYyMMBI COOBITHH.

coObiTs.  CiokeHuMe M | YCIOBHAas BEpOSTHOCTh. 3aBUCUMBIC M HE3aBUCHMbIC cOObITHS. Teopembl 0O

YMHOKEHUE BEPOATHOCTEN | BEPOATHOCTH IMPOU3BENCHHS COOBITHH.

4

KoMOuHMpoBaHHOE 3aHATHE

Tema 11.3 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COlepP:KaHUe (CopepKaHNe TPUKJIIATHOTO

BepositHoCTh B | MOYJIAA)

npodeccuoHaNbHBIX OTHOCHUTENbHAS YacTOTa COOBITHSI, CBOMCTBO €€ yCTOMYMBOCTH. CTaTHCTHYECKOE

3aa4ax omnpezeneHue BepossTHOCTU. O1leHKa BEPOSITHOCTH COOBITHUS
[IpakTrueckoe 3aHsTHE 4

Tema 11.4 Copep:xanue yueOHOro MaTepuana

Juckpernas  ciydanHas | Buner cimydaitaeix BenmnumH. OrmpenesieHue AUCKPETHOM CIy4aliHOW BEJIMYHMHBI.

BEJIMYMHA, 3aKO0H ee | 3akOH pacrpeieseHus] JUCKPETHOM CclydalHOW BelauuMHbl. Ee 4uciioBbie

pacrpeneieHus XapaKTEPUCTUKU 4
KombunmnpoBanHoe 3ansrue

Tema 11.5 IIpodeccnoHanbHO-OPUEHTUPOBAHHOE COAePKaHUe (COAepKAHME TPUKJIIATHOTO

CocraBnenve TaOMML U | MOXYJIs)

yarpamm Ha IpakTHKe [lepBuuHas 00paboTka cTaTUCTUYECKUX AaHHBIX. [ paduueckoe X npeacraBieHue.
HaxoxxJeH1ne cpeiHUX XapaKTEePUCTHK, HA0JIF0JaeMbIX JaHHBIX
IIpakTnueckoe 3aHATHE 4

Tema 11.6 Conepxanue yueOHOro MaTepuasa

Pemenue 3a1a4. DneMeHTsl | DneMeHThl KOMOMHATOpUKU. COOBITHE, BEPOATHOCTh cOObITUS. ClOXeHHE W

KOMOWHATOPUKH, YMHOXEHHE BEPOSITHOCTEN

CTaTUCTHUKKH U TeopuH | KonTposbHas paboTa 2

BEPOSATHOCTEN

Paznen 12. YpaBHeHus u 22 OK-01, OK-02,

HEpPaBeHCTBa OK-03, OK-04,

Tema 12.1 Copep:xanne yueOHOTo MaTepuana OK-05, OK-06,
PaBHOCUIBHOCTE ypaBHeHMII u HepaBeHCTB. OmpexaeneHusi. OCHOBHBIE TEOPEMBbI OK-07
PaBHOCHJIBHBIX IEPEX0axX B YpaBHEHHIX U HepaBeHCTBaX. OOIIMe METOIbI PEeLIeHHUs IK-1.1
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PaBHOCHUITBHOCTH YpaBHEHUM: TEpexoa OT paBeHCTBAa (YHKIMH K paBEHCTBY apryMEHTOB IS 4 K 1.2
YpaBHEHHI M HEPAaBEHCTB. | MOHOTOHHBIX (DYHKIMI, METO/ PA3I0KEHHsI HA MHOXKUTENIN, METO]T BBEICHUSI HOBOM [Ipennpunumaren
OO61ure MeTopl pelieHusl | mepeMeHHON, QYHKIIMOHATIbHO-TpadUIeCKUil METO] bCKHE
KomOuHupoBaHHoe 3aHiTHE KOMIIETEHIIUU:
Tema 12.2 Coneprxkanue y4eOHOro Marepuasa -HaBBIKK
I'paduueckuit MeToz | O6Imue MEeTO bl pelIeHUs] HEPABEHCTB: NEPEX0/] OT CPAaBHEHUS 3HAYCHUN (PYHKIHIHA K KOJUICKTHBHOM
peLIeHU YPaBHEHHUH, | CPABHCHHIO 3HAYCHHI apryMEHTOB JIJI1 MOHOTOHHBIX (DYHKIIMH, METOJT HHTEPBAJIOB, paboThI;
HEPABEHCTB ¢byHKIMOHATBHO-Tpaduueckuii Meto. I'paduyeckuii MeTo]] perieHus: ypaBHeHUN U -aHaJIMTHYECKUE
HEPaBEHCTB 4 CIIOCOOHOCTH;
KomOuHupoBaHHoe 3aHiTHE - YMCHHC BH]ICTh
Tema 12.3 Copep:xanue yueOHOro MaTepuana pUCKH 1
VYpaBHenus u HepaBeHCTBA | OnpenesieHue MoOAyisa. PackpbiTe Moayliss 1o onpezencHuro. [Ipocteiimme BO3MOKHOCTH
C MOZlyJIEM YpaBHEHUsI U HEpAaBEHCTBA ¢ MoayieM. [IpuMeHeHne paBHOCUIIbHBIX IEPEXOJ0B B
ONpEJIECICHHBIX TUIIAX YPABHEHU U HEPABEHCTB C MOYJIEM 4
KombunmnpoBanHoe 3ansrue
Tema 12.4 IIpodeccnoHabHO-OPUEHTHPOBAHHOE COAePKaHUe (COAepKAHME TPUKJIATHOTO
CocraBneHne U peuicHUE | MOAYJIs)
npodecCHOHANBHBIX 3a/1au | PerieHne TeKCTOBBIX 33124 NPO()ECCHOHATBHOTO COICPIKAHMUS
C IOMOILBIO YPaBHEHUI [TpakTuueckue 3aHATHS 8
Tema 12.5 Conepxanue yueOHOro MaTepuaia
Pemenne 3aga4. | OOmre MeToAbl pellieHusl YpaBHEHUN. YpaBHEHHUs] M HEPABEHCTBA C MOJYJIEM U C
VYpaBHEHUS U HEPABEHCTBA | MapaMeTpaMu
2
IIpakTnueckoe 3aHATHE
Tewma 13 14
IToBTOpEHME
IIpomexyTouHas arrecTauus (IK3aMeH) 24
Bceero: 340
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3. YCJIOBMSI PEAJIN3AIIMA ITPOTPAMMBI OBIIIEOBPA3OBATEJBHOM
JUCHHUIIJINHBI

3.1. Jlna peanmu3anyei TpOTpaMMBbl JUCHUIUIMHBI JOJDKHBI OBITH TPEIyCMOTPEHBI

CJICTYIOIINE CIEITUATLHBIC TOMEIICHUS:

Peanmzamust mporpaMMbl TUCHUIUIMHBI TpeOyeT Hamuuyusi y4deOHOro KaOuHeTa

MaTeMaTHKH.

O6opynoBaHue yueOHOTO KaOMHeTa:

- TOCAJI0YHbIE MECTa MO KOJMUECTBY 00YYaIOIINXCS;

- pabouee MecTO MpenoaBaTes;

- KOMIUTICKT Y4eOHO-HATJISTHBIX TOCOOMIA;

- KOMIUIEKT 3JIEKTPOHHBIX BUJEOMATEPUATIOB,;

- 3a/TaHMS 1711 KOHTPOJBHBIX PaboT;

- Mpoe€CCUOHATBHO OPUEHTUPOBAHHBIC 3 1aHMS;

- MaTepHaJbl IK3aMEHA.

Texnuueckue cpeacTsa 00ydeHUs:

- IEPCOHAIBHBIN KOMITBIOTED C JIUIICH3UOHHBIM MPOTPAMMHBIM 00€CTIeUeHUEM;

- IIPOEKTOP € IKPAHOM.

3.2. HapopMmanuoHHOe 0oOecniedeHne peau3any NporpaMmMbl
Ilepeyenb  pekoMeHAyeMbIX  y4eOHbIX  u3gaHuid, HHTepHeT-pecypcos,
JAOMOJTHUTEIbHOM JIUTEPATYPBbI
3.2.1. OcHOBHBIE TEYATHBIC W3IAHUA

1. Bepuep, A.JI. Marematuka: anreOpa 1 Hayana MaTeMaTHYECKOrO aHaIu3a,
reomerpusi: 10 kimacc: 0a30BBIM YpPOBEHb: YYEOHMK MJid OOIIE00pa3oBaTEIbHBIX
opranuzammii / A.JI. Bepuep, A.Il. Kapn. — 3-e u3n., crep. - M.: «IIpocBemenue», 2021.
— 367 c.: mi.-- ISBN: 978-5-09-080066-2 / - TekcT: HemOCpeACTBEHHBIN

2. Bepuep, A.JI. Matematuka: anreOpa u Hayajga MaTeMaTUYeCKOrO aHaIu3a,
reometrpusa. 11 kmacc: 0a30BbIl ypOBEHb: Y4eOHHMK JUIsi OOIIe0Opa3oBaTEIbLHBIX
opranm3anuii / A.JI. Beprep, A.Il. Kaprm. — 3-e uza., crep. - M.: «IIpocBemenuey, 2021.
—239c.: un. - ISBN: 978-5-09-086024-6 / - Tekct: HenocpeacTBeHHbINH boromosios, H.
B. Maremaruka: yueOHUK 1151 cpefHero npodeccuoHaibHoro odpazoBanus / H. B.
boromonos, II. W. Cawmoiinenko. — 5-¢ wu3fd., mepepab. u jgon. — Mocksa:
N3narensctBo FOpaiit, 2023. — 401 c. — (IIpodeccuonansuoe obpazopanue). — ISBN
978-5-534-07878-7. — Texkcrt: anexkrponnslii / ObpazoBatenbHas miardopma FOpaiit
[caiiT]. — URL.: https://urait.ru/bcode/511565

3. Kpemep, H. III. Marematuka s KoJuieqxel: yueOHOe mocoOue s
cpeanero npodeccuonanbHoro oopazosanust / H. III. Kpemep, O. I'. Konctantunosa,
M. H. ®puaman; non penakiueir H. 1. Kpemepa. — 11-e uzn., nepepad. u gomn. —
MockBa: WM3gatensctBo [Opaitt, 2023. — 362 c. — (IIpodeccuonanproe
obpazoBanne). — ISBN 978-5-534-15601-0. — Tekcr: dSIeKTpOHHBIA  //
OopasoBaresbHas miatdopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/511283

4, Koznos B.B. Maremaruka: anrebpa u Hadajia MaTEeMaTHYECKOTO aHAJN3a,
reoMeTpust: yueonuk ais 10 knacca. ba3oblit n yriy6nénnsiii yposau / B.B. Kosnos,
A.A. Hukutus. - Mocksa: Pycckoe cnoBo, 2020. - 464 c. - ISBN 978-5-533-00359-9. -
URL.: https://ibooks.ru/bookshelf/374152/reading - TeKCT: 37EKTPOHHBIA.
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d. Koznos B.B. Maremaruka: anreOpa u Hadajia MaTEeMaTHIECKOTO aHAJN3a,
reomeTpusi: yueOHuk juis 11 kimacca. ba3oBsiil u yriny6nénnsiii yporau / B.B. Ko3snos,
A.A. HukutuH. - Mocka: Pycckoe cioBo, 2020. - 464 c. - ISBN 978-5-533-00274-5. -
URL.: https://ibooks.ru/bookshelf/374166/reading - TeKcT: 3JCKTPOHHBIA.

3.2.2. DJIeKTPOHHBbIE U3AHUS
1. Beepoccuiickue untepHer-oaumnuansl. - URL: https://online-olympiad.ru /
(mata obopamenus: 12.07.2022). - Tekct: 3ME€KTPOHHBIN.

2. Enunas xomnekuuss mudpoBbeIX oOpaszoBaTenbHbIX pecypcoB. - URL:
http://school-collection.edu.ru / (mata oOpamenus: 08.07.2022). - Tekcr:
ANEKTPOHHBIN.

3. Nudpopmanmonnas cucrema «EquHoe OkHO J0cTyna K 00pa3oBaTeIbHBIM

pecypcam». - URL: http://window.edu.ru_/ (mara obpamenus: 02.07.2022). - Tekcr:
3JICKTPOHHBIM.

4, Hayunas snekrponnas oubnmuoreka (HIB). - URL: http://www.elibrary.ru
(mara obpamenusi: 12.07.2022). - TekcT: 2J€KTPOHHBIN.

5. OtkpoIThii KOJLICMK. MaTemaruka. - URL: https://mathematics.ru / (mata
obpamenus: 08.06.2022). - TekcT: 31eKTPOHHBIN.

6. [ToBTopuMm matematuky. - URL: http://www.mathteachers.narod.ru / (mara
obpamenus: 12.07.2022). - TekcT: 371€KTPOHHBIN.

1. CopaBoyHMK 1O  MaremMaTuke i ImKojdbHUKOB. -  URL:

https://www.resolventa.ru/demo/demomath.htm / (mata oOpamenus: 12.07.2022). -
TekcT: JIIEeKTPOHHBIN.

8. Cpennusas MaTeMaTH4eCKast WHTEPHET HIKOJIA. - URL:
http://www.bymath.net / (nara o6pamenus: 12.07.2022). - TekcT: 2JIeKTpOHHBIH.

Q. OenepanbHbii  moptann  «Poccuiickoe  oOpazoBanue». -  URL:
http://www.edu.ru_/ (nata obparenus: 02.07.2022). - TekcT: 37K TPOHHBIH.

10. ®denepanbHbIl 1EHTP WHODOPMAIMOHHO-00Pa30BaTENIbHBIX PECYPCOB. -
URL.: http://fcior.edu.ru / (nata oopamierus: 01.07.2022). - TekcT: 31eKTPOHHBIH.
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4. KOHTPO.Ib U OIIEHKA PE3YJbTATOB OCBOEHUS OBIIIEOBPA3OBATEJIbHOM JUCIUITIJIMHBI

KoHTpoJib U oleHKa pe3yabTaTOB OCBOCHHUS OOIIE00pa30BaTEIbHON AMCHUUIUIMHBI PACKPBIBAIOTCS 4Yepe3 IUCHUIUIMHAPHBIC
pe3yNbTaThl, HallpaBJIeHHbIE Ha (OPMUPOBAHKUE OOIIMX U MPO(HECCHOHATBFHBIX KOMIIETEHIINH O pa3fenaM U TeMaM COJEp>KaHUs
yueOHOro MaTepuana.

Oobmas/mpodeccuonanbHas
KOMIIETEHITUsI

Pasznen/Tema

Tun OLHCHOYHBIX MEPONIPUATHUH

OK 01 Beibupats criocoOsI
pelIeHus 3aaa4q
podheCcCHOHAIBHOM
JCSATSIIEHOCTH
MPUMCHUTETBHO

K pa3jIMYHbIM KOHTEKCTaM

P1,Temal.l1,1.2,1.31.41.5.

P2, Temnr 2.1,2.2

P 3, Temnr 3.1,3.2,3.3,3.4,3.5,3.6

P4, Temr1 4.1,4.2,4.3,4.4,4.5, 4.6,

P 5, Temnr 5.1,5.2,5.3,5.4,55,5.6

P 6, Temn 6.1, 6.2,6.3,6.4,6.5,6.6,6.7., 6.8

TectupoBanue

Y CTHBIN onpoc
MareMaTu4ecKkui JUKTaHT
NnnuBuayanbHas
caMOCTOATeNbHAas padoTa
[IpencraBienue pe3ynbTaToB
MPaKTUYECKUX pabOT
3ammra TBOPUYECKUX padoT
KoHTposibHas pabota

OK 02 Hcnonp30BaTh
COBPEMEHHBIE CPE/ICTBA
MOMCKa, aHAIN3a U
UHTEPIPETAINH
uHdopmaIuu, u
uH(pOpMaIMOHHBIC
TEXHOJIOTUH JIJIS
BBITIOJTHCHHUS 33124
podhecCUOHAIBHOM
NESATETHbHOCTH

P1,Temal.l,1.2,1.31.4.1.5.

P 3, Temnr 3.1,3.2, 3.3, 3.4, 3.5, 3.6

P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7
P7, Temer 7.1,7.2,7.3, 7.4

P 8 Temnr 8.1, 8.2, 8.3

P 9 Tems! 9.1, 9.2.

TecTtupoBanue

Y cTHBIN onpoc
MaTtemMaTH4eCKUN OUKTAHT
NnnuBuayanbHas
caMoCTOsTeNIbHas paboTa
IIpencrasiienue pe3yJbTaToB
MPAKTUYECKUX pabOT
3amnuTa TBOPUYECKUX padboT
KoutposnbHas paborta

OK 03 IlmanupoBats u
peann30BbIBaTh COOCTBEHHOE
poheCCHOHAIBHOE U

P1,Temal.l,1.2,1.3,1.4.
P2, Temnr 2.1,2.2,2.3,2.4,25, 2.6, 2.7
P 3, Temnt 3.1,3.2,3.3,3.4,3.5,3.6

TectupoBanue
Y CTHBIN 0npocC
MaTteMaTH4eCcKU TUKTAHT
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JMYHOCTHOE Pa3BHUTHE,
PEIIPUHIMATETBCKYIO
IESITeTbHOCTD B
npodeccuonansHOM chepe,
WCTIOJIh30BATh 3HAHMUSI T10
(MHAHCOBOI TPAMOTHOCTH B
Pa3IUYHBIX KH3HEHHBIX
CHUTYaIUsIX

P4, Temr1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10
P 6, Temn 6.1, 6.2,6.3,6.4, 6.5, 6.6, 6.7, 6.8
P 7, Temnr 7.1, 7.2 I1-0/Cc, 7.3, 7.4

NuauBnnyanbHas
caMOCTOATeNIbHAs padoTa
[Ipencraiienue pe3yJbTaToOB
MPaKTUYECKUX padOT
3ammra TBOPUYECKUX padoT
KonTponbHas padota

OK 04 B3ddexTuBHO
B3aUMOJICHCTBOBATH U
paboTaTh B KOJIJIEKTUBE U
KOMaH e

P1,Temall, 12,13, 1.4.

P2, Temrr 2.1,2.2,2.3,2.4,25,2.6, 2.7

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6

P4, Temr14.1,4.2,43,4.4,45,46,4.7,4.8,4.9,4.10
P 5, Temnr 5.1,5.2,5.3,5.4,55,5.6

P 8 Temnr 8.1, 8.2, 8.3

P 9 Tems1 9.1, 9.2.

TectupoBanue

Y CTHBIN onpoc
MareMaTH4eCKUil JTUKTAHT
NuauBnnyanbHas
caMOCTOATeNbHAas padoTa
[IpencraBiienune pe3ynbTaToB
MPaKTUYECKUX pabOT
3amuTa TBOPUYECKUX padboT
KoHTtposibHas pabota

OK 05 Ocy1iecTBasTh
YCTHYIO U IUCbMEHHYIO
KOMMYHUKAIIUIO Ha
rOCyJIapCTBEHHOM $I3bIKE
Poccutickon ®@enepanuu ¢
Y4ETOM OCOOCHHOCTEM
COIIMAJILHOTO U KYJbTYPHOTO
KOHTEKCTa

P1,Temal.l,1.2,1.3,1.4.

P 3, Temnr 3.1,3.2,3.3,3.4,3.5,3.6

P 6, Tems! 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7, 6.8
P7, Temsr 7.1,7.2,7.3,7.4

P 8, Temsr 8.1, 8.2, 8.3

P9, Temnl 9.1, 9.2.

TectupoBaHue

Y cTHBIN onpoc
MaTtemMaTH4eCKUN OTUKTAHT
NnnuBuayanbHas
caMoCTOsTeNIbHas paboTa
IIpencraBienue pe3ynbTaToB
MPaKTUYECKUX padOT
3amuTa TBOPUYECKUX padboT
KoHTtposbHas pabota

OK 06 IIposBiATH
IPa’KJaHCKO-
aTPUOTHYECKYIO MO3HIIMIO,

P1,Temal.1,1.2,1.3,14.
P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10
P 5, Temnt 5.1,5.2,5.3,5.4,5.5,5.6

TectupoBanue
Y cTHBIN onpoc
MaTteMaTH4eCcKU TUKTAHT
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JEMOHCTPUPOBATH
OCO3HAHHOE MOBEJICHUE HA
OCHOBE TPAJIUIIOHHBIX
00IIIeUeTI0BEUECKUX
IIEHHOCTEH, B TOM YHCIIE C
Y4€TOM FrapMOHM3AIUN
ME)KHAIIMOHAJIBbHBIX 1
MEKPEJIMTHO3HBIX
OTHOIIIEHUM, TPUMEHSTh
CTaHIapPThI
AHTUKOPPYHIIHOHHOTO
MMOBEACHUS

NuauBnnyanbHas
caMOCTOATeNIbHAs padoTa
[Ipencraiienue pe3yJbTaToOB
MPaKTUYECKUX padOT
3ammra TBOPUYECKUX padoT
KonTponbHas padota

OK 07 CopnericTBoBaTh
COXPAaHEHUIO OKPYKaIOIIEH
CpeIIbl, pecypcocOepekeHHIO,
MPUMEHSTH 3HAHUS 00
M3MEHEHUH KIIMMarTa,
MPUHITUIIBI OEPEKITUBOTO
MPOU3BOJICTBA, d(PPEKTUBHO
JNEUCTBOBATH B
YpE3BbIYANHBIX CUTYAIIUIX

P2, Temsr 2.1,2/2

P4, Temr14.1,4.2,43,4.4,45,46,4.7,4.8,4.9,4.10
P 5, Temnr 5.1,5.2,5.3,5.4,55,5.6

P 6, Temn1 6.1, 6.2,6.3,6.4, 6.5, 6.6, 6.7, 6.8

P 8 Temnr 8.1, 8.2, 8.3

P 9 Temn1 9.1, 9.2.

TecTtupoBanue

YcTHBIN 0npoc
MareMaTH4eCKUuil JTUKTAHT
NuauBnnyanbHas
caMoCTOsTeNbHas padoTa
IIpencrasiienue pe3yJbTaToOB
MPAKTUYECKUX padOT
3ammra TBOPUYECKUX padboT
KoHnTtposnbHas paborta

IIK 1.1
[K 1.2.

P1,Temal.1,1.2,1.3, 1.4,

P2, Tems 2.1,2.2,2.3,2.4,25,2.6, 2.7

P 3, Temsr 3.1,3.2,3.3,3.4,3.5,3.6

P4, Temn1 4.1,4.2,4.3,4.4,45,4.6,4.7,4.8,4.9,4.10
P 5, Temn 5.1, 5.2, 5.3 II-0/c, 5.4, 5.5, 5.6

TectupoBanue

YcTHBII onpoc
MaTtemMaTu4eCKU JUKTAHT
NupuBuayanbHas
caMoCTosTeNIbHas paboTa
IIpencraBinenue pe3yabpTaToB
MPaKTUYECKUX pabOT
3amuTa TBOPYECKUX padoT
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KonTponbhas pabota

[IpennpuHuMaTensckue
KOMITCTCHITNH ;

-HaBBIKU KOJUICKTUBHOM
paboTHI;

-aHAJIMTUYECKUE
CIIOCOOHOCTH;

- YMEHUE BUJIETh PUCKHU U
BO3MO>KHOCTH

P 1, Tema 1.4.

TecTtupoBanune

YcTHBIN 0npoc
MareMaTH4eCKuil TUKTAHT
NnunuBuayanbHas
caMoCTOsITelIbHas paboTa
IIpencraiieHue pe3yJbTaTOB
MPaKTHYECKUX PaboT
3amuTa TBOPUYECKUX padboT
KontponbsHas paboTa
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