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HHOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma ydeOHoi muctumumael OYJ[.03 Maremarnka npeaHa3HaueHa Il W3y4eHUs B
I'BIIOY PK «KepueHCKHI1 TEXHOTOTHUECKUI TEXHUKYM» peau3yomeM 00pa30BaTeIbHYI0 IPOTpaMMy
cpenHero o0miero oOpa3oBaHus B Mpeaeaax OCBOCHHSI OCHOBHOW MpodeccroHalbHON 00pa3oBaTenbHOM
nporpamMmsl cpennero npodeccuonansuoro odpazoanus (OITOIT IITKPC CIIO) na 6a3e 0CHOBHOTO
oOmero oOpa3oBaHusl TMPH MOATOTOBKE CIEIUATMCTOB cpeaHero 3BeHa mo npodeccun 08.02.01 Macrtep
OTIENOYHBIX CTPOUTENBHBIX M JeKopaTuBHBIX pabor. OY].03 Marematnka u3ydyaercs Kak Oa3zoBas
yueOHass aucnumimHa B obOmieoOpasoBarensbHoM mukiae OIIOIT CITIO mo mporpamme IITIKPC mo
npodeccun 08.01.28Mactep OTIENOYHBIX CTPOUTEIBHBIX U JEKOPATHBHBIX PabOT TEXHOJIOTMYECKOTO
npoduins B oo6beme 304 yaca.
[IporpamMma pa3paboTaHa Ha OCHOBE CJIEYIOIIUX HOPMATUBHBIX JOKYMEHTOB:
- mpukaza MuHHCTepCcTBa 00pa3oBanus U Hayku Poccuiickoit @eaepannu ot 17.05.2012 r. Ne 413 «O6
yrBepxkAeHHH DenepalibHOr0 ToCyAapCTBEHHOro 00pa3oBaTebHOTO CTaHAApTa CPEIHEro IOJIHOIO
obmiero o0pa3oBaHus» ¢ U3MEHEHUSMH, BHECEHHBIMU: IpruKa3oM MunoOpuayku Poccum ot 29 nexabps
2014 roma Ne 1645; nmpukazom Munobpuayku Poccun ot 31 mexabpst 2015 roma Ne 1578; mpukazom
MunoOpHaykn Poccun ot 29 wmrons 2017 roma Ne 613; mpuka3za Mmunnpocsemenusi Poccuiickoit
Oeneparu ot 11 mexabps 2020 r. Ne 712 «O BHecenun usmeHeHuid B Hekotopbie PI'OC obrmiero
oOpa3oBaHHs 1O BOIPOCaM BOCHUTaHUs»; npukaz Munnpocsemenus Poccun ot Ne732 «O BHeceHuUH
n3MeHeHui B HekoTopbie ®I'OC obiiero oOpazoBanusi O BOMPOCAM BOCITUTAHUS.
- pacnopsbkenuss MunnpocBemieHusi Poccuiickoit ®enepanuun ot 30 ampeutst 2021 r. Ne P-98 «O6
yrBepxkaeHun KoHuenuu npemnogaBaHus o0ieo0pa3oBaTelbHbIX AUCHUIUIMH C YYETOM MpodeccuoHaNnbHON
HANPaBJICHHOCTH MPOrPaMM CPEIHEro Mpo(ecCHOHAIBHOTO 00pa3oBaHMs, pealn3yeMbIX Ha 0a3e OCHOBHOTO
o011ero 0opa3oBaHus;
- muchbMa JlemapTamMeHTa rocyJapCTBEHHOW MOMUTHKU B cdepe MOoAroToBkH padouux kampos u JAI1O
MunucrtepctBa oOpa3zoBanusi W Hayku Poccuiickoit ®enepauun ot 17.03.2015 Ne 06- 259 «O
HAMpaBlIEHUU JIOpa0OTaHHBIX PEKOMEHJALMKA 1O OpraHu3alud TOJYYEHUS CpeIHero OOIIero
oOpa3oBaHMsl B TpeAeliaX OCBOCHHS OOpa3oOBaTEIbHBIX MPOTPaAaMM CpPEAHEr0 MPO(PECCHOHATBHOTO
oOpa3oBaHMsi Ha 0a3e OCHOBHOrO o0OwEro oOpa3oBaHUS € Y4eToM TpeOoBaHUM (eaepanbHbIX
rOCy/lapCTBEHHBIX ~ 00pa3oBaTeNbHbIX  CTaHJAPTOB U MOJIy4aeMoM  mpodeccun  CpeaHero
po¢eCCHOHATILHOTO 00pa30BaHM;
- mucbMa MUHHCTEPCTBO HAYKH U BbIcmiero oopazoBanus Poccuiickoit @enepanuu ot 20 utons 2020 r.
Ne 05-772 «HCTPYKTHBHO-METOJMUYECKOE IUCHMO IO OpraHU3allud MPUMEHEHHS COBPEMEHHBIX
METOJUMK U IpOrpaMM MpernojaBaHus MO 0O0I1e00pa3oBaTENbHBIM JAUCHUIIMHAM B CUCTEME CPEIHEro
npodeCcCHOHATIBLHOrO 00pa30BaHMs, YYMUTHIBAIOIIMX 0Opa3oBaTelbHbIE MOTPEOHOCTH OO0YyYarOIUXCs
o0pa30oBaTeNbHbIX  OpraHMU3alUil, peaJn3yIolUX M[POrpaMMbl  CPEJHEro  Mpo(ecCHOHATBLHOTO
o0pa3oBaHUY;
- nmucbMa MunmpocBemenus: Poccuiickoit ®enepanuu ot 30 aBrycra 2021 r. Ne 05-1136
«O HarpaBlIieHUM METOJMK IpenojaBaHus 1o o01ieodpa3oBaTenbHbIM (0053aTeIbHBIM) AUCIUILITHHAM;
- TpPUMEPHON MporpaMMbl 00II€00pa3oBaTeNbHON yueOHOW JuCHUIUIMHBL «MaTtemaTtuka» s
npodeccroHaIbHBIX 00pa3oBaTebHbIX opranusaimii (PaccMoTpeno: Ha 3acemanuu [lemarorudyeckoro
cogera ®I'bOY IO UPIIO IIporokon Ne 13 ot «29»  centsOps 2022 r. U yTBEp>KACHO: Ha
3acegannu  CoBeTa 1O OLEHKE COAEpX aHUS UM KauecTBa IMPHUMEPHBIX pabodyux MporpamMm
00111€00pa30BaTEIbHOTO W COUMAIBHO-TYMAaHUTAPHOTO IIMKJIOB CPEIHEro Mpo(ecCHOHATBHOTO
obpazoBanus [Iporokoa Ne 14 ot «30» Hos6ps 2022);
- ®I'OC CIIO mno mpodeccun 08.01.28 MacTep OTIEI0YHBIX CTPOUTEIBHBIX U IGKOPATUBHBIX pPadoT,
YTBEP)KJICHHOTO MprUKa3zoM MuHHCTEpCcTBa 00pa3oBanus U Hayku oT 18.05.2022 Ne 340.
- paboueii nporpammbl Bocniutanus [ BIIOY PK «KepueHCknii TeXHOTOTHUECKHUTEXHUKYM.

Wzyuenne yuebHo# nuctumanasl OY .03 MaremaTuka 3aBepiaeTcss MPOMEXYTOYHON aTTecTalueld B
dbopMe rK3aMeHa.




1. MACIIOPT TPOI'PAMMBI YUYEBHOM JJUCHUILJINHBI
OY .03 MATEMATHUKA

1.1. ObsacTh NpUMeHEeHHUs TPOrPAMMBI

Pabouas mporpamma yueOHON AMCHUIUIMHBI SBISETCS YaCThbIO OCHOBHOHM IMpO(hecCHOHATbHON
obOpazoBarenbHOM Tiporpammbl (pasiee OITOIT) mporpaMMbl MOATOTOBKH KBAJTM(DHUITUPOBAHHBIX
pabounx u cimyxamux B cooTBercTBUU ¢ PI'OC mo mpodeccun CIIO 08.01.28 Macrep
OTICIIOYHBIX CTPOMTEIBHBIX U JIEKOPATHBHBIX PAa0OOT, BXOAAIICH B YKPYMHEHHYIO TPYIILY
08.00.00 TexHnuka 1 TEXHOJIOTHS CTPOUTEIHCTBA.

1.2. Mecto yuyeOHoii aucuumiaunbl B cTpyktype OIIOII: yuyeOHas TUCHMITIMHA SIBISETCS
npoGMWIbHOM M BXOAWUT B TpyHIy o00ILIe00pa3oBaTeIbHbIX MPEAMETOB CpEIHEro OoOIIero

oOpa3oBaHwMs

1.3. Hean u 3agaum y4eOHOH MUCHMILUIMHBI - TPeOOBAHUA K Pe3yJbTATAM OCBOEHHUSl y4eOHOM

JTUCIHHUILINHEIL.

Copeprkanue mporpaMMmbl 00111€00pa30BaTEIbHON TUCHUILTUHBI «MaTreMaTuka» HarpaBlIeHO

Ha JIOCTW)KEHUE PE3yJIbTaTOB €€ U3ydeHus B cooTBeTcTBUU ¢ TpeboBanusmu @PI'OC COO ¢ yyerom
npodeccuonansroi HanpasieHnocTn ®I'OC CIIO.

O01mMe KOMIeTeHI MU

[InanupyemMble pe3yJbTaThl 00yUeHHs

CpaBHEHHUs, KiIaccuDUKaMK H

0000IICHMS;

O6ume JlucuMnInHapHbIe
OK 01  BsiOuparh TOTOBHOCTB K TPY/ly, OCO3HAHHE[-BIAZAETh  METOAAMU  JOKa3aTeNIbCTB,
CIIOCOOBI pELICHUSAIEHHOCTH MacTepCTBa,AITOPUTMAMH  PEIICHUS 3ajad; yMCHHE
3amgaq Tpynoitooue; (bOpMyITHPOBATH OINpPENENICHHS, AKCHOMBI
npodeccHoHaNbHOM - TOTOBHOCTH K  AKTHBHOWM TEOPEMBI, NPHUMEHSTh HX, HPOBOAUTH
e TeTbHOCTH NesITeTPHOCTH TEXHOJIOTMYECKOMTOKA3aTeIbHbIE PACCYXKACHUS B XOJe
MPUMEHUTETHHO 1 COLMAIIBHOW HAaINpPaBICHHOCTH,|pEIICHUS 3a/1a4;
K Pa3IMYHBIM[CITIOCOOHOCTH WHUIMAPOBATh,- yMETh  OIEPHPOBATH  IOHITHUSMHU:
KOHTEKCTaM [UTAHUPOBATh M CaMOCTOSITEIBHO/CTEIICHD YHCIIA, JIoTapu(M uucia; yMeHue
BBITTOJIHSATH TaKyIOBBIIOJIHATh  BBIYMCICHUE 3HAYEHUH U
NesITeIbHOCTD; peoOpa3oBaHus BBIpa)KEHU I o
- MHTEpEC K Pa3IUYHbIM cepam/cTeneHIMU u norapupmamu,
npodeccuoHaIbHON peoOpa3oBaHusl JIPOOHO-PAIIOHAIBHBIX|
NesITeTbHOCTH, BEIpAKCHUH;
OBiazeHne  yYHHUBEPCAJIbHBIMH- YMETh  ONEPUPOBATh  TOHSATHSIMU:
VIeOHBIMH  TI03HaBaTEIbHBIMHU[PAIIMOHATBHEIE, MppalnroHabHBIE,
NeiCTBUSIMU: MoKa3aTeIbHbIE, CTETICHHBIE,
a) 0a3oBbIe JoruyeckuefiorapupMuIecKue, TPUTOHOMETPUUIECKHE
neiicTBuUS: YPaBHEHMS U HEPABEHCTBA, UX CUCTEMBI;
- CaMOCTOSITENIBHO-  YME€Th  ONEpPUpPOBATH  IMOHATUSAMHU:
(bopMynHMpoBaTh u|pyHKLHS, HENpepbIBHAS byHKIHA,
AKTyaJIU3UpOBATh pobIeMy,[Ipou3BOIHAS, nepBooOpazHas,
paccMaTpuBaTh €€ BCECTOPOHHE; [OTpeeICHHBIN UHTETpar; YMETh
- YCTaHaBJIMBATh CYIIECTBEHHBIHHAXOJUTH MPOU3BOIHBIC JIIEMEHTAPHBIX
MPU3HAK WM OCHOBaHHA IsIDYHKINH, UCTIONB3YS CIIpaBOYHBIE

MaTepHabl, UCCIEIOBaTh B MPOCTEHIINX|
ciydasx (YHKIHH HAa MOHOTOHHOCTb,




- OTIpEIETIATh e
e TeIIbHOCTH, 3a71aBaTh
MmapamMeTpsl W KPUTEPUU  HX
ITOCTHKCHMS,

- BBIABJIATH 3aKOHOMEPHOCTU U
[IPOTUBOPEYUS B
[pacCMaTPUBAEMBIX SIBJICHUSAX;

BHOCUTb  KOPPEKTUBBI
OLIEHUBATH
pe3yNIbTaToB

OLICHMNBAThb PUCKH

B
esITeIbHOCTD,
COOTBETCTBHE
LICIIsIM,
[MOCJICICTBUM ACATCIbHOCTH;

Pa3BUBATH KpCaTHBHOC

MBIILIEHTE npu penieHnn
PKU3HEHHBIX TIPOOIIeM

0) 0a30BBIC  HCCIIEAOBATEIBCKUC
TercTBUA:

- BJIAACTb HaBbIKaMH y‘IC6HO-

HAXOJWUTh HAWOONbIINE W HAUMEHBIINE
BHAUYCHHUS (YHKIHH; CTPOUTH TrpaduKy
c

MHOT'O4JICHOB HUCITIOJIB30BaHHEM

anapara MaTeMaTHMYeCKOro  aHajuu3a,
[IPUMEHATH IPOU3BOJHYIO IIPU PELICHUY
3a7a4 Ha JBW)KCHHME, PEIIaTh IPAKTUKO-
OPUEHTUPOBAHHBIE 3a1a4u HA
HanOOJIbIINE U HAUMEHbIIINE 3HAYCHHU S, Ha
HaX0>KJICHHUE yTH, CKOpOCTH 17|
[YCKOpEHUS;

YMETb

OIICPHUPOBATDH IIOHATHUAMM

panoHanbHast (QYHKIUS, TOKa3aTelbHasy
GdyHKIHS, byHKIHS,
lmorapugmuueckas byHKIHA,
byHKIMH,
oOpaTHble (YHKLIMH; YMEHHE CTPOUTH
rpadguku U3YYEHHBIX GbyHKIUH,
MCTI0JIb30BaTh TpaQUKU IPH HU3Y4YEHUH

CTCIICHHAaA

TPUTOHOMETPUYECKUE

1CCIIE0BATEIbCKON UIPOLIECCOB U 3aBUCUMOCTEH,  IIpH|
[TPOEKTHOMN NEeSATeNIbHOCTH,[PEILIEHUN 3aJad U3 JPYruX Y4eOHBIX
HaBbIKAMU pa3pelIeHUAIPEAMETOB U 3a4a4 U3 pealbHOU JKHU3HU;
pooieMm; BbIpakKaThb  (QopMyJaMu  3aBUCUMOCTH
- BBISIBIIAATH MIPUYMHHO-MEXY BEINYNHAMU;

CJIC/ICTBCHHBIC CBA3U - YMETh peniaTb TEKCTOBBIE —3aJadM|
AKTYyaJIU3UpOBaTh 3ajady,pasHblX TUHOOB (B TOM 4HCIE HA
BBIJIBUTaTh TUIIOTE3Y €EIPOLIEHTHI, J0JIU U YacTH, HA JIBUIKCHHUE,
pelICHHsI, HAaXOAUTh apryMEHTHIPa0OTy, CTOMMOCTb TOBapOB U YCIYT,
Ui JI0Ka3aTeNbCTBAa  CBOMX[HAJIOTH, 33Jayd W3 O0JIACTH YIpPaBICHMS
YTBEPKICHH, 3a/1aBaThIMUHBIMM ¥ CeMEHHBIMU (UHAHCAMH);
[apameTpbl " KPUTEPUU[COCTABIISITH  BBIPAXKEHUS,  ypPAaBHEHMS,
[pEeLICHUS; HEPABEHCTBA M MX CHUCTEMBI MO YCIOBHIO

- aHAJIM3UPOBATh MOJYYCHHBIEC B
xoze
[pE3YJIBTATHI,

peuieHu-d 3aJa4y
KPpUTHYCCKU
OLICHUBATbL HUX JOCTOBCPHOCTD,
[IPOTHO3UPOBATL HU3MCHCHUC B
[HOBBIX YCJIOBUSAX;

-- YMCTb HCPCHOCHUTDL 3HAHUS B|

MM03HABATEIBHYIO u
[PaKTUYECKYIO o0ractu
PKH3HEIEATeIIbHOCTH;

- YyMETh HMHTETPUPOBATh 3HAHUS
13 pasHbIX MPEAMETHBIX|
oOJ1acTei;

- BBIBUTAaTh HOBBIC  HJICH,

3ajgauu, UCCIIEI0BATh IIOJIy4E€HHOE
[pellIeHHE U OLEHUBATh MPaBIONO0I00HOCTH|
[pE3YJIbTaTOB;

YMETb
cpenHee

HauOobIlIee W HaWMEHBIIEE 3HA4YCHUAI,

OIEpPUPOBAThH
apupMeTHIecKoe,

MOHSATHUSIMH:
Me/inaHa,
[pazMmax,

AUCTICPCHsd, CTaHAapTHOC]

OTKJIOHEHHE YMCJIOBOro Halopa; yMeTh
13BJIEKATD, HUHTEPIPETHUPOBATH|
MH(pOpMALIHIO, IIPEJICTaBICHHYIO B
Tabmuiax, Ha JAMarpammax, Trpadukax,
OTPaKAIOLLYIO CBOICTBA  pEaJbHBIX
[IPOLIECCOB M SIBJICHUH; TPEACTABIATH

MH(MOpPMALMI0O € TOMOUIbIO TaOJIUI U




[pejjaraTh OpUTHHAJIbHBIE
[10IXO/Ibl U PEUICHUS;

J4 CITOCOOHOCTD HX
MCIIOJIBb30BaHUS B
MMO3HABATEILHOM W COIMAJIbHON
[IpaKTUKE

arpaMM; HMccieloBaTh CTaTHCTUYECKUE
NTaHHbIE, B TOM YHCJIE C IPUMEHEHUEM|
rpadM4ecKuX METOJOB M 3JIEKTPOHHBIX|
CPEACTB;

- YMETb  OIIEpPUPOBATH  MOHATHUSIMH:
CIIy4alHbII OIBIT M ClIy4yailHOe COOBITHE,
BEPOSTHOCTh  CIly4ailHOTO  COOBITHS;
YMEHHE  BBIYMCIATH  BEPOSTHOCTh €
MICIIOJIb30BAHUEM TI'pahUUECKHX METO/IO0B;
[IPUMEHATh  (OPMYJIBI  CHOXKEHUA U
[YMHOXKEHUS BEPOSITHOCTEH,
KOMOMHATOpHBIE (DAaKThl U (HOPMYIBI MPH|
[pEIIEHNN 3aJay; OLIEHUBATh BEPOATHOCTH
[pEaIbHBIX  COOBITHI; 3HAKOMCTBO CO
CIIyJailHBIMM  BEJIMYMHAMH;  yMEHHE
[IPUBOAUTH MPUMEPHI MPOSIBICHUS 3aKOHA|
OONBIIMX 4YHMCEd B  INPUPOJHBIX U
0OI1IECTBEHHBIX SIBJICHUSX;

- YMETh ONEpPUPOBATH MOHATUSMU: TOUKA,
fpsiMasi,  IJIOCKOCTh,  IPOCTPAHCTBO,
NIBYTPAHHBIA  yroJl, CKpELIUBAIOIIMECS
MpsIMbIE, NapajuIebHOCTb u
[epIIECHUKYISIPHOCTD TPSIMBIX u
[JI0CKOCTEH, yroyl MeX1y MPsSMBIMH, YToJl
MEXIy NpSAMOM UM IUIOCKOCTBIO, YIoJ
MEXIy IJIOCKOCTSMH, PpAacCTOSHHE OT
TOYKU J10 TUIOCKOCTH, PACCTOSIHHE MEXY|
[PSIMBIMH, paccrosiHUe MEXTY
[JIOCKOCTSIMU; YMEHHME HCIIONb30BaTh MpHU
pelIeHNH 3a/1a4  HW3y4YCHHbIE (aKTHl U
[TEOpPEMBI TUTAHUMETPHH; yMEHUE
OLICHUBATh pa3mMepbl 00BEKTOB
OKpY’KaroIIero MUpa;

- YMeTb  OIIEpUPOBAaTh  MOHATUSIMH:
MHOIOI'PaHHHUK, CEYEHHUE MHOTOTPAHHUKA,
KyO, napasuiesienune], npusma,
mupamMuaa, Qurypa W TIOBEPXHOCTH|
BpallieHus1, IWJIMHIP, KOHYC, map, cdepa,
ceueHHs] (pUTYpHI BpAIEHHS, TUIOCKOCTH,
Kacaromasicss cepsl, HWIMHIpA, KOHYCa,
[UIOINAZb  TOBEPXHOCTH  MHPaMUIBI,
pU3MBbI, KOHYycCa, IMJIMHAPA, IJIOIIA/Th
cheprl, 00beM Kyba, HPAMOYTOJIBHOTO
napajiesienunesa, MUPaMHUIIbL, [PU3MBI,
MIMHIpa, KOHyca, IIapa; yMEHHE




300pakaTh MHOTOTPAaHHUKH u
[MOBEPXHOCTH BpAIICHUSA, UX CEUCHHS OT|
PYKH, c ITOMOIIIBIO YEPTEHKHBIX|
MHCTPYMEHTOB U DJEKTPOHHBIX CPE/ICTB;
YMEHHE pacro3HaBaTb CHMMETPUIO B
[POCTPAHCTBE; YMEHUE paClO3HABaTh
[paBUIIbHBIE MHOTOTPAHHUKH;

- yMEThb  OINEpUPOBATH  IOHATHSIMU:
NIBIDKEHWE B TIIPOCTPAHCTBE, IOAOOHBIC
(Urypbel B TPOCTPAHCTBE, HCIIOJIH30BATh
OTHOIIICHUE TUIOIIAJCd MOBEPXHOCTEH H
00BEMOB TOZO0HBIX (PUTYp MPH pelICHUH
3ajad;

- YMETb BBIUUCIATH TI'E€OMETPUUECKUE
BEIMYUHBI  (JUIMHA, yroOJ, IUIOIIA[b,
00BEM, IUIOLIAAb MTOBEPXHOCTH),
MCIONB3YSl  W3Y4YeHHbIE  (DOpPMYNIBl U
METO/IBI;

- yYMETb  ONEPUPOBATH  IOHATHUSIMMU:
MPsSIMOYTOJIbHAs ~ CUCTeMa  KOOpJWHAT,
KOOPAMHATHI TOYKHU, BEKTOP, KOOPAUHATHI
BEKTOpAa, CKAISIPHOE MPOU3BEICHUE, YTOJ
MEXIy BEKTOpaMH, CyMMa BEKTOpPOB,
[MPOW3BEICHUE  BEKTOpa Ha  YUCIIO;
HaxOJUThb C  IOMOIIbKD  HM3YYEHHBIX|
(hbopMyIl KOOpAMHATHI CEPEAMHBI OTPE3Ka,
[pACCTOSTHUE MEXAY ABYMS TOUKaAMU;

- yYMETh BBIOMpATh MO AXO AU
M3y4EHHBI METOJ MJisA pelieHusl 3a/Jauu,
[pacro3HaBaTh MaTeMaTH4YeCKue (haKkThl U
MaTeMaTUYeCKHEe MOJICTH B TIPUPOIHBIX U
0OIIIECTBEHHBIX SIBJICHUSAX, B HCKYCCTBE,
yMeHue MPUBOIAUTH MIPUMEPBI
MAaTEMATUYECKUX OTKPBITUM POCCUUCKOM]
1 MUPOBOM MaTEMAaTU4YECKOW HAYKH.

- yYMETb ONEPUPOBATH  IOHATUSIMHU:

OnpeeeHue, aKCcHoMa, Teopema,
CIICJICTBUE, CBOMCTBO, NPHU3HAK,
TOKa3aTelbCTBO, PaBHOCHUJIbHBIE]

(hOpMyIIHPOBKHU; yMEHHE (POPMYIHPOBATH
oOpaTHOe u IIPOTUBOIOJIOXKHOE
YTBEpXKACHHUE, NPUBOAUTH IPUMEPHl U
KOHTPIIPUMEPBI,  UCIIOJIB30BATh  METO[Y
MaTEMaTHYECKON HWHAYKLUHU; IPOBOIUTH
NIOKa3aTeNbHbIE paccyxaeHus npy|




[pEILICHNH 33/a4, OLEHUBATh JIOTHYECKYIO
[IPABUIIBHOCTb PacCyKICHUH;

- YMeTb  OIIEpUPOBaTh  HOHATUSIMMU:
MHOYKECTBO, TIOJIMHOKECTBO, OIEpaLUY]
Ha/l MHO)KECTBAMH; YMEHHUE UCIIOIb30BaTH|
TEOPETUKO-MHOKECTBEHHBII armapar s
ONMCAaHHWs  PEAIbHBIX  IPOLECCOB  H
SIBJICHMM INpU pPELUIeHWH 3a1ad, B TOM|
qrcIe U3 JPYruxX yu4eOHbIX IPeaAMETOB;

- YMETb OIEpPUPOBATH MOHATUAMU: Ipad,
CBS3HBIN Tpad, AepeBo, IUKI, Tpad HA
[UIOCKOCTH; ~ YMEHHE  3agaBaTb M|
OTIHCHIBATH rpads pa3IMYHBIMY|
crioco0amMM; HCIONB30BaTh Tpadbl MpH
[pEILICHIH 3a]1a4;

-  yMeTb  CBOOOJAHO  ONEPUPOBAThH
MOHATUSIMHU: COYETaHHe, IEePecTaHOBKaA,
YKMCIIO COYETaHUM, YUCIO IEePEeCTaHOBOK;
OuHoM HpblOTOHA; yMeHHE NPUMEHSTbH
KOMOMHATOpHbIE (DAKTBI M pACCYXKIEHUS
TUIs1 peLIeHNUs 3a71ad;

-yMETb OTIepPHPOBATH TOHSATHUSIMH:
HATypaJbHOE  YHUCIO, IEeJI0e  YHCIIO,
OCTAaTOK 10 MOJIYJI0, pPalUOHAIBHOE

UHCIIO, HppalMOHAILHOE YHCII0,
MHOKECTBa HATypaJbHbIX, LETBIX,
[PallMOHAJIBHBIX, JEHCTBUTEIBHBIX YHUCEN;
YMEHHE HUCII0JIb30BaTh MIpU3HAKY]
JTCJIMMOCTH, HauMeEHbBIIIUN o0

nenrTeNb U HauMeHbIlee olliee KpaTHoe,
anroput™M EBKiHIA mpu pemieHuu 3a1ad;
3HAKOMCTBO C pa3IMYHBIMHY]
[O3UIIMOHHBIMHU CUCTEMAMH CUHCIICHHUS;

-  yMeTh  CBOOOJAHO  ONEpPUPOBATH
[OHATUSMU: CTEIEeHb c LEJIBIM
MokazaTeieM,  KOpeHb  HaTypaJbHOMH
CTETIEHH, CTENEeHb C PalUOHAJBHBIM|
[oKa3aTeJieM, CTENIeHb C JIeHCTBUTEIbHBIM|
(BeIIeCTBEHHBIM) MTOKa3aTeseM, JIorapupm
Urcia, CHHYC, KOCHHYC ¥ TaHTCHC
[IPOM3BOJILHOTO YHCIIA;

- YMeTb  OIIEpUPOBAaTh  MOHATHUSIMHU:
TOKIIECTBO, TOXJIECTBEHHOE
npeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CHCTEMAa YPAaBHEHUU W




HEPaBeHCTB, PAaBHOCUJILHOCTh YPaBHEHUIA,
HEpPaBeHCTB M CHUCTEM, pallOHAJIbHEIE,

MppaLMOHAJIbHEIE, [IOKa3aTeNbHBIE,
CTCIICHHBIE, norapupMHUECKHe,
TPUTOHOMETPUYECKUE yYpaBHEHUS,

HEPAaBEHCTBA U CUCTEMBI; YMEHUE peulaTh
[YPABHEHUsI, HEPAaBEHCTBA M CHUCTEMBI C
[TIOMOIIBIO PA3JIMYHBIX IPUEMOB; pEIIATh
[YPaBHEHHsI, HEPAaBEHCTBA U CHCTEMBI C
[apamMeTpoM; IPUMEHATb  YPABHEHMS,
HEPABEHCTBA, MX CUCTEMBI Ul PEIICHUs
MaTeMaTHYeCKUX 3a7ad M 3a7a4 U3
[pa3UYHBIX O0JacTell HAyKH W peabHOMH

PKU3HU;

-YMETh cBO0OO/IHO OIIEpUPOBATH
moHsATHsIMH: Tpaduk GyHKIMH, oOpaTHas
(byHKIHS, KOMIIO3ULIUS GbyHKIUH,
muHelHas — (QYHKOWS, — KBajJpaTHYHAas

(yHKLMSA, cTeneHHas (YHKLUSA C LENbIM

MOKa3aTeneM, TPUTOHOMETPHUYECKHUE
GyHKINH, oOpaTHbI€,
TPUTOHOMETPHUYECKHE byHKIHH,

MokasaTenbHass W JorapuMuyecKas
(yHKINW; yMEHHE CTPOHUTH TpaduKH
(YHKIMIA, BBINOJIHATH INPEOOPa3OBaHMUs
rpaduKoB (PyHKIIMIA;

YMEHHE UCIIOJIb30BaTh Tpapuku GyHKUIUH
11 N3y4EHUs! TIPOLIECCOB U 3aBUCUMOCTEH]
[P PEIICHUH 3aJad U3 JPYTruX y4eOHBIX|
MpPEeIMETOB W W3  PEATbHON  JKU3HWU;
BEIpaXaTh  (opMylramMu  3aBHCHMOCTH|
MEXTy BETHYMHAMU;

YMEHUE CBOOOTHO OIIEpUPOBAThH
MTOHATHSIMU: YETHOCTh ¢byHKIHY,
[EpUOJUYHOCTD ¢byHKLUY,
OrPaHUUYEHHOCTh byHKLHY,

MOHOTOHHOCTh ~ (DYHKIIMH,  3KCTPEMYyM
(yHKIMM, HaumOoJblllee W HaUMEHbIIEE
BHaYeHUsT (QYHKIUHM Ha TPOMEXKYTKE,
YMEHUE MIPOBOJTUTH UCCIIEIOBAaHHE
(b yHKIUY;

YMEHHE  HCIOJNb30BaTh  CBOWCTBA |
rpadukn  QYHKOMA IS pelieHus|
YpaBHEHMH, HEpaBEHCTB M 3a4ad C
rapamMeTpamu; n300paxarb HA




KOOpJIMHATHONW IJIOCKOCTH MHOXKECTBA
[PEIICHUIT ypaBHEHUM, HEPABEHCTB M WX
CUCTEM,;

-  yMeTh  CBOOOAHO  ONEpPUPOBATH

MTOHATHSIMU: II0CJIE10BATENBHOCTD,
apupMeTHIecKast nporpeccus,
reoMeTpHUecKasi mporpeccus, 0€CKOHEYHO
lyObIBaroIas reoMeTpHuyecKas
[porpeccus; yYMEHHE 3a/1aBaTh

[IOCJIEI0BATEILHOCTH, B TOM YHCIE C
[TOMOIIBIO PEKYPPEHTHBIX (HOPMYIT;

- yYMETb  OINEpUPOBaTh  MOHATUSAMHU:
HETPEPBIBHOCTh  (DYHKIIMH, aCUMITOTH]
rpaduka (QYHKIUM, TepBas H BTOpasy|
Mpou3BOHAS (YHKIMH, T€OMETPHUECKHI
M (pU3MYECKUA CMBICT TPOU3BOIHOM,
repBooOpasHas, ONpeIeICHHBIN
MHTETpaJl; YMEHUE HAXOAUTh ACUMITOTBHI]
rpaduka QyHKIMH, YMEHHE BBIYHCIATH
[IPOU3BOJIHBIE CYMMBI, IPOU3BEACHMUS,
HaCTHOIO M KOMIIO3MLMU  (YHKIIH,
HAaXOIUTh YpaBHEHHE KacaTeNbHOM K
rpaduKy yHKIHIH;

[YMEHHE HCII0JIb30BATh IMPOU3BOJHYIO IJIf
rcciea0BaHus byHKIUH, JUIS]
HAaXOXACHUS HAWIy4IIero peuieHus B
MPUKJIAIHBIX, B TOM YHUCJE COLMAJIbHO-
PKOHOMHUYECKUX U (PU3NYECKHUX 3aj]ayax,
TUIsSL OTIPEIENIEHUSI CKOPOCTU M YCKOPEHUS;
HaXxOJUTh TUIOMIAAN W O0BEMBI (QUTYP C

[TOMOIIIBIO MHTErpaja; MIPUBOJUTH|
[IPUMEPBI MaTeMaTH4eCKOro
MOZECIIMPOBAHUS c MIOMOILBIO|

Mg dhepeHIanTbHBIX YPaBHEHHI;

- YMeTb  OIIEpUPOBaTh  MOHATUSIMHU:
KOMIUIEKCHOE€  YHCJIO,  COIPSDKEHHBIE
KOMIUIEKCHBIC YMCIIa, MOIYJIb M apTyMEHT
KOMIUIEKCHOTO 4YHcia, ¢opMma 3aIrucy
KOMIUIEKCHBIX 4HCeNl (TreoMeTpudecKas,
TPUTOHOMETpHUYECKasi U ajrebpanyeckasi);
YMETh HPOHU3BOJIUTH apupMeTHuecKue
NeicTBUS. C  KOMIUIEKCHBIMH  YHCIIaMU;
[PUBOAUTH  IPUMEPHl  UCIOJIb30BaHUS]
KOMILUIEKCHBIX YHCEI;

-  yMeTb  CBOOOJAHO  OIEpPUPOBATH




MOHATUSIMH: CcpeiHee apudMeTuyeckoe,
MeanaHa, HauOoiblllee W HauMEHbIIEe
BHAYEHUS, pa3max, nucnepcus,
CTaHJApTHOE OTKJIOHEHHE JUIs ONHCAHHS
YHMCIIOBBIX JAHHBIX; YMEHHE HCCIICIOBAThH
CTaTUCTHUYECKHE JaHHBIC, B TOM YHCIE C
[PUMEHEHHEM TpaQUuecKux METOJIOB U
PIEKTPOHHBIX  CPEACTB;  rpaduuecku
MCCIIeIOBaTh COBMECTHBIE HAONIONCHUS C
[MOMOLIBI0 JAMAarpaMM pAcCeUBAHUS U
IMTMHEHHOHN perpeccuu;

- YMETh HaXOIWTh BEPOSTHOCTH COOBITUH
C HCII0JIb30BAHUEM rpaduuecKux
METOZOB; MIPUMEHSTH JIJIsl peIIeHus 3a1ayj
(OpMYJIBI  CIIOKEHHSI W YMHOXKCHHS
BEPOSTHOCTEH, bopmyny MOJTHOM
BEPOSITHOCTH, dopmyny  bepuymim,
KoMOMHaTOpHbIE (akThl U (PopMyIbI;
OLICHUBATh  BEPOSATHOCTH  peallbHbIX

COOBITHIA; yYMEHHE OIIEPUPOBATH|
ITOHATUAMMU: cnyqaﬁHa;[ BEJINYHHA,
pactpeneneHue BEPOSATHOCTEM,

MaTeMaTHYECKOE 0’KMJIaHME, TUCIIEPCUS U
CTaHIApPTHOE  OTKJIOHEHHE  CIIy4auHOMU
BEIMYUHBI, (DYHKIUH paclpeleeHus |
[JIOTHOCTHU PaBHOMEPHOTO,
[10KA3aTEIbHOTO u HOPMAaJIBHOTO
[pacIpeicICeHU; yMEHHE UCIOJIb30BaTh
CBOMCTBA M3yUYEHHBIX pacIpeieseHud Jyis
[pereHus 3a1ad4; 3HAKOMCTBO v
MOHATHSIMHM: 3aKOH  OOJBIIMX  YHCEN,
METO/Ibl  BBIOOPOYHBIX  MCCIIEJJOBAHMUIA;
[YMEHUE PUBOIUTDH IIPUMEPHI ITPOSIBICHUSA
3aKoHa OOJBIIMX YHUCEN B NMPHUPOIHBIX U
0OI11ECTBEHHBIX SIBJICHUSX;

-  yMeTb  CBOOOJAHO  ONEpPUPOBAThH
MMOHATHUAMM: TOYKA, MPsAMasi, IUIOCKOCTb,
[IPOCTPAHCTBO, OTPE30K, JIyd, IUIOCKUH
YTOJ, JIBYI'PAaHHBIA YroJl, TPEXI'PAHHBIN
YTOJI, TIEpECEKAIOIIUECs, TapalIeIbHbIE U
CKpELIUBAOIIHEC IIpsIMBIE,
[apaJuIeIbHOCTh U NEPIECHAUKYISIPHOCTD
[PSMBIX M IIJIOCKOCTEHM, YIOJl MEXKNY)|
MPSMBIMH, yIrOJI  MEXKAY IpsIMOM W
MJIOCKOCTBIO, YTOJI MEXAY IJIOCKOCTSIMU;




YMEHHE HCHOJb30BaTh IPH PELICHUY
3ajad M3ydeHHble (AKTBl U TEOPEMb]
[IaHUMETPUH; yMeHue OLICHUBATh
[pa3Mepbl 00bEKTOB B OKPY)KAIOILIEM MHPE;
YMEHUE OTIEPUPOBATH TOHSATHUSIMH:
MHOTOTPpaHHHUK, CEYeHHE MHOTOTPAHHUKA,
MPaBUJIBHBII ~ MHOTOTPAaHHHK, HpPU3MA,
nupampaa, Qurypa M IOBEPXHOCTH|
BpallleH!s], LWIMHIP, KOHYC, 1map, cdepa,
[pa3BepTKa MOBEPXHOCTH, CEYEHUSI KOHYCA|
1 IWIMHApA, MapajuleibHbIE OCH MY
OCHOBAHHIO, CEYEHHUE Iapa, IUIOCKOCTH,
Kacaromascs cdepsl, MUINHAPA, KOHYCa,
YMEHUE CTPOUTH CeueHHe
MHOTOTPaHHUKA, n300paxkaTh
MHOTOIpaHHUKH, (UTYypbl U IOBEPXHOCTH]
BpalllEHUsI, UX CEUYEHHUs, B TOM YHUCIE C
[TOMOILBIO 3JIEKTPOHHBIX CPEJCTB; YMEHUE
[PUMEHSATh CBOMCTBA TI'€OMETPUYECKHUX|
(buryp, camocTosTenbHO (HOpMyTUPOBATH
oTpeeeHUS M3Yy4aeMbIX ¢buryp,
BBIIBUTaTh THIIOTE3Bl O CBOWCTBaX W
MpU3HAKAX  T'eOMETPUYECKUX  (uryp,
00OCHOBBIBATh WJIM  OINPOBEPraTh WX,
YMEHHE  MPOBOAMTH  KJacCU(UKAIMIO
Guryp 1o  pasNU4YHBIM  TPU3HAKaM,
BBITTOJIHATh HE00XO0IUMBbIE
ITOMIOJTHUTENbHbIE TOCTPOSHMS;

- yMeTh  CBOOOJHO  OIEPUPOBATH
MOHATUSMH: IUIOIIAAL (UTYpBl, 00BEM
(burypsl, BeIMYMHA YIJIa, PACCTOSHUE OT
TOYKH JI0 TUTOCKOCTH, PAaCCTOSTHHE MEXTY|
[PSIMBIMH, paccrosiHue MEXTY
[IOCKOCTSIMH, TUIOLIA/b CEpBhl, MIOIIATh
[MOBEPXHOCTH  MHUPAMUJBI, IIPU3MBI,
KOHyca, LWIMHIpa, o00beM  KyoOa,
MPSIMOYTOJIBHOTO HapaJuIesIeuIeaa,
MUpaMUbl, TPU3MBI, OWIMHIpPA, KOHYCA,
[apa, yMEHHE HaxXOJUTh OTHOIICHHUE
00BEMOB MOOOHBIX QUTYD;

-  yMeTh  CBOOOJAHO  ONEPUPOBATH
MOHATUSIMU: JIBWKEHHE, TMapallebHbIH
[EpPEeHOC, CUMMETPHUS Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MMOBOPOT, MpeoOpa3oBaHue
moao0us, MOJ00HBIE (UTYpPHI; YMEHHE




[pacrio3HaBaTh  paBHbIE W  TOJOOHBIC
duryppl, B TOM YHCI€ B TPHUPOJE,
ICKYCCTBE, APXHUTEKTYpE; yMEHHUE
MCII0Ib30BaTh r€OMETPUYECKHE
OTHOILICHUS, HAaXOJUTh T'E€OMETPUUECKUE
BEJIMYUHB  (JUIMHA, Yroj, IUIOLIA[b,
00BEM) TpU pEIICHUU 3a1ad U3 JIPYTHX
YICOHBIX TPEIMETOB M M3 pPEabHOU
PKH3HH;

- yMETh CBOOOIHO OTICPUPOBATH
MOHSATHUSAMH: TPSIMOYTOJIbHAasE — CHCTEMa)
KOOpAMHAT, BEKTOP, KOOPAMHATHI TOYKH,
KOOpPAMHATHl BEKTOpPA, CymMMa BEKTOpPOB,
MPOU3BEICHUE  BEKTOpa Ha  YHUCIIO,
pazioKeHUe  BEKTOopa 1o  0asucy,
CKAJIIPHOE  TPOU3BEJCHUE, BEKTOPHOEC
[POU3BEACHUE, YOl MEXIy BEKTOpaMU;
YMEHHE UCIOJb30BaTh BEKTOPHBIA H
KOOpIWHATHBIA METOJN [JJIsl  pelleHus
TCOMETPUUYECKUX 3aJlad U 3ajlad JIPYTUX
YIeOHBIX MPEAMETOB; OTIEpUPOBATH
MOHATUAMH: MaTpua 2x2 u  3x3,
OTIPEICTUTENb MATPHIIbI, FEOMETPUUECKHI
CMBICII OTIPEICTTUTES;

- yMEeTb  MOJENUPOBaTh  peajbHbIC
CUTyalluM  Ha  SI3bIKE  MaTeMaTHKU;
COCTABJISITh ~ BBIPAXKEHUSA,  ypPaBHEHMS,
HEpPAaBEHCTBA MU MX CHUCTEMBI MO YCIOBHIO
3a1a4u, HCCIICA0BATh MTOCTPOEHHBIE
MOJICIM C HCIOJb30BAaHUEM  arlaparal
QIreOphl, MHTEPIPETUPOBATD MOTYyUEHHBIH
pe3yabTaT; CTPOUTh  MAaTEeMAaTHYECKHUE
MOJEIM C TIOMOILIBIO TE€OMETPUYECKHUX|
MOHSATUN U BEJTMYMH, PEIIAaTh CBA3aHHBIE C
HUMH [PAKTUYECKHE 3a/aud; COCTaBIISTh
BEPOSITHOCTHYIO MOJAEIb n
MHTEPIIPETUPOBATH TTOTyYEHHBIH]
[pe3ysbTaT; pelaTh MPUKIAIHBIE 3a1ayuu
CpeIcTBaMU MaTEMaTUYECKOTO aHalli3a, B
TOM YHCJIE COLMAIbHO-3KOHOMUYECKOIO U
(hU3MUECKOTO XapaKTepa;

- YMEHHE BBIOMPATH MOAXOMASIINNA METO]
JUIsl  pellleHdsl  3a7auyd; OHMMaHUE
BHAUMMOCTH MaTEMaTUKH B U3YYCHHUH
MPUPOJHBIX U OOIIECTBEHHBIX MPOIECCOB




1 SBJICHWI;  YMEHHE

3aKOHOB

pacro3HaBaTh

[TPOSIBJICHUE MaTEMaTUKd B
MICKYCCTBE, YMEHUE IPUBOJUTH IPUMEPHI
MaT€MaTHYECKUX OTKPBITUH POCCUICKOH

1 MUPOBOM MaTeMaTU4ECKON HAyKU

OK 02 Hcnonb3oBaTh
COBPEMEHHBIC CPE/ICTBA
[OKCKa, aHaJIM3a U
MHTEPIpETAINN
nHpOpManuu, 1
MH(pOPMAaIOHHbIE
TEXHOJIOTHH ISt
BBIMIOJIHEHUS 33,144
podeccnoHaTbEHOMI
eI TeIbHOCTH

B o0nactu IIEHHOCTH HAy4YHOTO

[O3HAHUSL:
-c(hOPMHUPOBAHHOCTD
MHPOBO33pPEHUS,
COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO
[Pa3BUTHUA HayKn H
00111eCTBEHHOM NPaKTUKH,
OCHOBAHHOTO Ha  Juanore
KYJIBTYD, CIIOCOOCTBYIOIIETO
OCO3HAHUIO CBOEr0 MeCTa B

[TOJIMKYJIBTYPHOM MHPE;
- COBEPIICHCTBOBAHUE SI3bIKOBOM
I YUATATEJIbCKOW KYJBTYpPBl Kak
CpEICTBa B3aWMO/ICVCTBHS]
MEXKIy JIOABMUA W ITO3HAHUSA
MHpA;

- OCO3HaHUE LIEHHOCTU HAay4YHOU
e TEIbHOCTH,
OCYUIECTBJISATh  MPOEKTHYIO
CCIIE10BATENbCKYIO
[1EATEIbHOCTD MHIMBUAYAJIBHO U
B rpymie.
OsBiagenue

T'OTOBHOCTDH
H

YHHUBEPCAITHLHBIMU|
YIeOHBIMH  TIO3HABATEIbHBIMA
NEHCTBUSAMM:

B) paboTa ¢ uHpOpManueil:

- BJIAJCTh HaBBIKAMH IOJTyYEHHS
MHbOpMAallMM U3  HCTOYHUKOB
[Pa3HBIX THUIIOB, CAMOCTOSITENIBHO
OCYIIECTBIISITh TIOWUCK, aHAaJM3,
CHCTEMATHU3aINIO u
MHTEPIPETANI0  WHPOPMALUH]

pa3IMYHbIX BUAOB U QopMm

IIPCACTABJICHUS,
- CO3JaBaThb TCKCThI B PA3JINYHBIX|

(dbopMaTax ¢ y4eToM Ha3HAYCHHUS
HbOpMaun u LIEI€BOY
AyIUTOPHH, BBIOMpas
ONTHMAJIbHYIO bopmy

YMETb  ONEPHUPOBATH  IOHATUSIMH:

parMoHabHast (QYHKIUS, ITOKa3aTellbHas
(b yHKIIHS, byHKIHS,
imorapudmudeckas byHKIIHS,
TPUTOHOMETPHUYECKHUE byHKINH,
oOpaTtHble (YHKIIUU; YMEHUE CTPOUTH
rpaduKu GbyHKIUH,
MCIIOJIb30BaTh TpadUKH TMPU HU3YYCHUU

CTCIICHHAsA

N3YUCHHBIX
IPOLIECCOB 3aBUCUMOCTEH,
pElIeHny 3a1ad M3 JAPYrux Yy4eOHBIX
[PEAMETOB M 33Ja4 U3 pealbHOM KU3HHU;
BbIpaXkaTh  (Qopmynamu

u npy

3aBUCHUMOCTH
MCIKAY BCIIMYNHAMU,

YMETb
TOXIECTBO,

OIIEPUPOBATL  ITOHATUSAMMU:
TOXKIAECTBEHHOE]
[peoOpa3oBaHue, yYpaBHEHHUE,

HEpPAaBEHCTBO, CHCTEMa YPAaBHEHUU W
HEPABEHCTB, PAaBHOCWJIBHOCTb YPaBHEHMI,
HEPABEHCTB M CHUCTEM, PpallOHAJIBHBIC,
MppalMOHAIILHEIE, IIOKa3aTeNbHbIE,
CTCIICHHBIE, JorapupmMuyuecKue,
TPUTOHOMETPUYECKUE ypaBHEHUS,
HCPAaBCHCTBA W CHUCTEMbI; YMCTb PCIIATD,
YypAaBHEHUsSI, HEPABEHCTBA M CHUCTEMBI C
IIOMOIIBIO PA3JIMYHBIX MPHUEMOB; PCHIATDH,
YpaBHEHUsI, HEPABEHCTBA U CHUCTEMBI C
[apaMeTpoM; IPUMEHATb  YpaBHECHUSA,
HEPAaBEHCTBA, UX CHUCTEMbI I PEILCHHUS]
MaTeMaTHUYeCKUX 3a7ad M 3a7a4 U3

[Pa3MTUYHBIX 00JacTel HayKH M peanbHOU

PKH3HH,
-  yMeTb  CBOOOJAHO  OIEPUPOBATH
MOHATUSIMHU: JIBIDKCHHE, TapauIeTbHBIH
[EPEeHOC, CUMMETPHS Ha IUIOCKOCTH U B
[IPOCTPAHCTBE, MMOBOPOT, MPeoOpa3oBaHue
nono0usi, mMoxoOHbIe (QUIYPBI; YMETb
[pacrio3HaBaTh  paBHbIE U MOJOOHBIE

¢Gurypel, B TOM 4HCI€ B TPHUPOJE,
ICKYCCTBE, apXUTEKTYPE; YMETb
MICII0JIb30BATh FeOMETPUUYECKUE




[pe/icTaBICHUs U BU3yalH3aliy;
OLICHMBATh  JOCTOBEPHOCTbD,
IEruTUMHOCTh MH(pOpPMAIUH, €€

H(popManuy, THPOPMAITMOHHOM
0€30MaCHOCTH JIMYHOCTH

OTHOIIICHHSI, HAXOJUTh TEOMETPHUYECKHE
(mvuHa,  yroj, IUIOMIAb,
00BbEM) TMpU pelieHUuW 3a7ad U3 JPYrux|

BEJIMYHUHBI

COOTBETCTBHE  MPABOBBIM  H[y4eOHBIX TMPEAMETOB W W3 PEaTbHOU
MOpaThbHO-ITHYECKUM HOpMaM; PKU3HH
- HCIIOJIb30BaTh CpencTBa
H(pOPMAaIIMOHHBIX u
KOMMYHHUKAITHOHHBIX

TEXHOJIOTUH B peIIeHUH
KOTHUTHBHBIX,

KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  3a1ad  C
COOTIOICHIEM TpeOoBaHU
PPrOHOMUKH, TEXHUKH
0€30IMacHOCTH, TUTHCHEI,
pecypcocOepexeHus, IMPaBOBbIX

M OTUYECKMX  HOPM, HOPM|
MH(pOpPMaAITMOHHOM

0€3011aCHOCTH;

- BIIQJICTh HaBBIKaMU|
pacrio3HaBaHWS W 3alIUTH]

OK 03 Ilnanuposats u
[pCaT30BHIBATh
cOOCTBEHHOE
mpodeccnoHansHOE U
ITUIHOCTHOE Pa3BUTHE,
[TpeITPUHIMATEITHCKYIO
eI TeTLHOCTD B
pogecCuoHAIIbHON
cdepe, UCTIOIB30BaTh
BHAHUA 10 PUHAHCOBOM
rPaMOTHOCTH B
Pa3IMYHBIX KU3HCHHBIX
CUTYaIUsIX

B obnactu JTlyXOBHO-
HPABCTBEHHOT'O BOCITUTAHHS:
c(hOpMUPOBAHHOCTH|

HPaBCTBCHHOTI'O

CO3HaHMS,
DTHYECKOTO IMOBEICHUS;

- CIIOCOOHOCTH OLIEHUBATh
CI/ITyaHI/IIO n HpI/IHI/IMaTI)
OCO3HAHHBIE pelIeHus,
OPUEHTHUPYSICh HAa  MOPAIbHO-
HPABCTBEHHbIE HOPMBI 51
[IEHHOCTH;

- OCO3HAaHHC JIMYHOI'O BKJIaZa B

HaponoB Poccuu;

- YMCTb OIICPHUPOBATH IOHATHUAMMU
[PallMOHAJIBHBIC, HppalOHAJIbHBIC,
IIOKAa3aTCJIbHBIC, CTCIICHHBIC,

J'IOl"apI/I(i)MI/I‘leCKI/Ie, TPUTOHOMETPUUICCKHUC
YPAaBHCHUA U HCPABCHCTBA, UX CUCTCMBI,

yMETh
MHOI'OTPaHHUK, CEYEHUE MHOTOIPDAHHMKA,

ONEPUPOBATH  MOHATHUSIMU:

KyO, napajuieNenuIes,
¢durypa MOBEPXHOCTH
BpallleHUs, UUIUHIP, KOHYC, Iap, cdepa,
cedeHuss (pUrypel BpalieHHs, MIOCKOCTD,
Kacaromiasicss cepsl, WIMHIpA, KOHYCa,

pu3Ma,

mupamMuaa, n

[IOCTPOEHHE YCTOMYMBOTO[JION[alb  TOBEPXHOCTH  MUPaMMJIBI,
Oyny1ero; [pPU3MbI, KOHYyCa, LMJIUHApA, IUIONIA]lh
- OTBETCTBEHHOE OTHOIIEeHuE Kicheprl, 00beM Ky0a, MNPSIMOYTrOJIbHOIO
CBOMM  poguTeNsiM U  (WIn)napajuleienumesna, MUpaMuabl, IPU3MBI,
pyrUM qJIeHaM CEMBU,IMJIMHAPA, KOHyca, Ilapa; YyMEHHE
CO3JIaHMIO CEMbH Ha OCHOBEM300paXaTh MHOT'OTpaHHUKHU y
OCO3HAHHOT'O IIPUHSATUSIIOBEPXHOCTH BpAILEHUs, UX CEYEHHUS OT
[IEHHOCTEH CEMEHHOW JKU3HMU B|PYKH, c MIOMOIIBIO YEPTEKHBIX]
COOTBETCTBUM C TPAAULUSIMUMHCTPYMEHTOB M DJIEKTPOHHBIX CPEJICTB;

B

YMETh  pacro3HaBaTh

CHMMETPUIO




OBiageHue
PETYJIATUBHBIMU IEUCTBUAMU:
Q) CAaMOOPTaHU3AITHUS:

YHHUBEpCAIbHBIMU

- CAMOCTOSITEIILHO OCYIIECTBIIATH|
[103HABATEIBHYIO JICATEIILHOCTD,
BBISABJISITH HpO6JICMBI, CTaBUTH U
(dbopMynupoBatb  COOCTBEHHBIC
3agaun 00pa3oBaTeILHOM
e TeIbHOCTH

B
A KA3HEHHBIX
CUTYyaIHsX;

- CaMOCTOSATENLHO COCTaBJIATH
[1aH  pelleHuss NpoOJIeMbl C
Y4ETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U
[PEITOYTEHHIA;

JaBaTh  OIICHKY  HOBBIM
CUTYyaIUsM;

CIIocOoOCTBOBaTh (HOPMUPOBAHHIO
151 MIPOSIBJICHUIO IIHPOKOH
PPYAMIIAA B Pa3HBIX 00JIACTAX]

3HaHI/II\/'I, IIOCTOSIHHO ITOBBIIIATH|

CBOI 00pa3oBaTenbHBIN u
KYJIBTYPHBIH YPOBCHb;,

0) CAaMOKOHTPOJI:

MCII0JIb30BATh IPUEMBI
pedexcun TUTST OIICHKH|
CUTyallud, BBIOOpa  BEPHOIO
[PEIICHUS;

YMETb OLICHMBaTb PUCKH H
CBOCBPEMEHHO IIPUHUMATh
[PELIEHUS IO UX CHUKEHUIO;

B) SMOLIMOHAJIBHBI ~ MHTEIJIEKT,
[IpeATOoIararoun
C(OPMHPOBAHHOCTB:!
BHYTPCHHEHN

BKJIFOYAIOIIEH

MOTHUBAILINU,
CTPpECMIJICHUC K
NNOCTHXKCHUIO [CJIM W YCIICXY,
OIITUMMU3M, HMHHUITUATUBHOCTD,
YMCHUEC JleﬁCTBOBaTB, ucxoasa us3

CBOHMX BO3MOKHOCTEH;

- SMIIATHH, BKJIIOYAIOIIEH]
CITOCOOHOCTH IMOHUMATh
PMOLIMOHAIBHOE COCTOSIHUE
NPYyrUX, YYUTHIBATH €ro IpH

OCYIICCTBJIICHUN KOMMYHHKAIIUH,

[POCTPAHCTBE;  YMETh  paclO3HABaTh
[IPaBUJIbHBIE MHOTOTPAHHUKH;
YyMETh  ONEPUPOBATH

[PSIMOYTOJIbHAS

TTOHATUSAMMU:
cucreMma KOOpAHuHAT,
[KOOpPAWHATBI TOYKH, BCKTOP, KOOPAWHATHI

BCKTOPA, CKAJIAPHOC IMPOU3BCACHUC, YI'OJI

MEX/1y BEKTOpaMM, CyMMa BEKTODPOB,
[IPOM3BEJCHUE  BEKTOpa Ha  YHUCIO;
HAaXOAUTh C  TOMOIIBIO  H3YYEHHBIX|

(bopMyIll KOOpAMHATHI CEPEAMHBI OTPE3Ka,
[PACCTOSIHUE MEXKY IBYMS TOUKAMU




CITIOCOOHOCTh K COUYYBCTBHIO U
COTIEPEKUBAHUIO;
COILIMATBHBIX

HaBBIKOB,
CIIOCOOHOCTD
C

BKJTIOYAIOIINX
BHICTPaUBaTh  OTHOUIEHUS
NPYTUMH  JTIOJbMH, 3a00TUTHCH,

[IPOSIBJIATE MHTEPEC U pa3peliaTh

1 KOMaHIC

-OBJIaJICHUE HaBbIKAMU Yy4eOHO-
ICCIIEA0BATENBCKOM, IPOEKTHOU
1 COIMAJIBHOM NCATCILHOCTH;
OBjazieHue  YHUBEPCAJIbHBIMU
KOMMYHUKaTUBHBIMU
NICHCTBUAMM:

0) COBMECTHAs JeSTEIbHOCTD:

- IOHMMaThb U MCIIOJIb30BaTh
[IpeuMyIIecTBa KOMaHJIHOW U
MHUBUAYAIbHON paboThI;

- IPUHUMATh LIEIU COBMECTHOM

NICATCIIBHOCTH, OPIraHU30BbIBATH

1 KOOPJAMHUPOBATH JCUCTBUS MO
ee  JOCTMIKEHHIO:  COCTaBJISATH
[UIaH JEWCTBUM, PaCIpPEACIATh
poJii  C  y4eTOM  MHEHUH
Y4aCTHUKOB 00CyXKIaTh
pE3yIbTaThI COBMECTHOI
[paboTHI;

- KOOPAMHUPOBATH U BBIIIOJHATD|

paboTy B YCIOBHUSX pEabHOTO,
BUPTYaJILHOI'O 51
KOMOMHHPOBAHHOTO
B3aMMO/ICICTBUS;

- OCYIIECTBJIATh  IO3UTHUBHOE
CTpaTermuecKoe IOBEICHUE B
[PA3JIMYHBIX CHUTYyaluiXx,
[TPOABJIATH TBOPYECTBO H
BOOOpakeHue, OBIThH
MHUIIMATUBHBIM.

KOH(JIUKTBI
OK 04 O¢ddexTuBHO  [FOTOBHOCTH K CaMOPa3BUTHIO,- YMETh  ONEPUPOBATH  IMOHATHSIMH:
B3alMO/ICIICTBOBATh U |CAMOCTOSTEILHOCTH H[CIIy4allHbII ONBIT M cly4ailHoe coObITHE,
paboTaTh B KOJJIEKTUBE [CAMOOIIPEIEICHUIO; BEPOSITHOCTH CIIy4aiiHOTO COOBITHSI; yMETh

BBIYMCJIATH BCPOATHOCTD C

MCII0JIb30BAHNEM TPa(QUUCCKUX METOJIOB;
(GOpMyIIBI  CIIOKCHUS

IIPUMCHATH H

[YMHOXXEHUA BEPOSITHOCTEH,
KoMOWHATOpHBIE (DAaKTBI U (HOPMYIBI MPH|
[pELIEHNN 3aJa4; OLICHUBATH BEPOATHOCTH
[peabHBIX  COOBITHH; 3HAKOMCTBO CO
CIIy4aliHBIMU

IIPUBOJNUTL IIPUMCEPLI IIPOSABJIICHUSA 3daKOHA

BCINYHNHaAMMU, YMCHUC

OOJBIIMX YUCENI B  TNPUPOJHBIX U
OOIECTBEHHBIX SIBIICHUSIX;

-  yMeTb  CBOOOJHO  OIEpPUPOBATH
[TOHSATHUSIMH: CTCIICHb c LIEIIBIM
[oKaszaTeieM, KOpPeHb  HaTypalbHOU
CTCTMIEHH, CTENEeHb C palHOHAIbHBIM

[10Ka3aTeJIeM, CTENIEHb C AEUCTBUTEIbHBIM
(BelleCTBEHHBIM) TIOKa3aTesneM, Jorapudm
4Kclia, CHHYC, KOCHHYC W TaHI€HC
[TPOU3BOJILHOTO YUCIIA;

yMETh ¢BOOOIHO
MOHATUSIMH: TpaduK (QYHKIUH, 0OpaTHas
(byHKIHS, KOMIIO3U IS GbyHKIUH,
muHelHas — (QyHKUMSA, — KBaJpaTHuHas
(GyHKIMSA, cTeneHHas (YHKLUUS C LENbIM

TPUTOHOMCTPUUICCKHUC

OIIepUPOBATH

ITIOKa3aTcjICM,

(byHKIUY,
TPUTOHOMETPHUYECKHE

oOpaTHbIg

byHKINH,

MokazareiabHass W JorapudmMuyeckas

(GYHKIMH; yMETb CTPOUTH  TrpaduKy

(yHKIUH, BBINOIHATH MPeoOpazoBaHUs




OBjaseHne  YHUBEPCATbHBIMH
PETYJIATUBHBIMU IEUCTBUAMU:

) IpuHATHE Ce0sI W JaPYrux
UTFOICH:
- NpUHUMATh  MOTUBBl W

ApPryMEHTBbl APYIUX JIOAEH IIpU

rpauKoB PyHKITUI;
- YMETh HCIOJIb30BaTh Tpaduku QyHKIIHH
TUTsT N3YYEHUS TIPOIIECCOB M 3aBHCUMOCTEH]
[pU pEHICHUH 3a7ad U3 APYruX y4eOHBIX|
n u3

[IpeIMETOB peabHOM  KU3HH;

BbIpaXaTh  (opMylraMu  3aBHCHMOCTH|

QHAIIN3e Pe3yIbTATOBMEkKTY BETUUNHAMH;
NesITeNIbHOCTH; - CBOOOJHO OMNEpPUPOBATH IOHSATUSIMU:
- TpU3HABaThb CBOE IMPaBO MWMHETHOCTh  (QYHKIHUH, NEPUOAUYHOCTD
[paBo  JApyrux JoAed  Ha(pyHKIMH, OrPaHUYCHHOCTh (YHKIUH,
OLLINOKU; MOHOTOHHOCTh ~ (YHKIIMH, SKCTPEMYM
- pa3BUBaTh CIIOCOOHOCTB|(YHKIIMH, HAWOONbIIee W HAMMEHBIIEE
MOHMMAaTh MHP C TO3WLIMUBHAYEHUS (DYHKIUM Ha TPOMEKYTKE;
IPyroro 4eaoBeKa YMETh MIPOBOTUTH UCCIIEIOBAaHHE
(yHKITUY;
- yMeTb HCHOJb30BaTh CBOWCTBA U
rpaduky  QyHKUMHA I pelieHus
ypaBHEHMI, HEpPaBEHCTB W 3aJad C
MapameTpamu; n300paxarhb HA
KOODJMHATHON TUIOCKOCTH  MHOXKECTBA|
[PEIICHUI1 ypaBHEHUI, HEPABEHCTB M MX|
CHCTEM
OK 05 OcymectBisith |[B 005macTé  SCTETHYECKOTO  yYMETh  ONEPUPOBATH  MOHATUSIMHU:
YCTHYIO ¥ TUCbMEHHYIO [BOCIIUTAHUS cpenHee  apupMeTHUecKoe, MeAHaHa,
KOMMYHHKAITUIO Ha - OCTETUYECKOE OTHOIIEHUE KHauOoblllee M HAaUMEHbIIEe 3HAYCHHS,
rOCy1apCTBEHHOM MUpY, BKJIIOYasi 3CTETHKY ObITa,[pa3Max, TUCTIepCus, CTaHJIaPTHOE
s13p1Ke Poccuiickoit HAydYHOTO U TEXHUYECKOTOOTKJIOHEHHE YHCIOBOrO Habopa; yMEHHE
deneparyy ¢ y9eTOM [TBOpPYECTBA, CIIOpTa, TpyJda HM3BIEKATh, MHTEPIPETHPOBATH
0COOEHHOCTEM 0OIIECTBEHHBIX OTHOUICHHUIA; H(popMaLHuio, MIPE/ICTAaBICHHYIO B
COITMAIIEHOTO U - CIIOCOOHOCTh BOCTIPHHHMATH{TA0NMIAX, Ha JMarpammax, Trpadukax,
KYJIBTYPHOTO pa3U4YHBIE BHUJABI  HCKYCCTBA,[0TPAKAIOIIYIO CBOWCTBA  pEAbHBIX]
KOHTEKCTa TPaJUIIMM ¥ TBOPYECTBO CBOETO[POLIECCOB U  SIBICHUH; MPEICTaBIAThH

1 IpyruxX HapoJOB, OUIYIIATh

B pPasHbIX BHJAX HCKYCCTBaA,

CTPEMIICHUEC IIPOSABIIATH KAYCCTBA]

MHGpOpMALMIO C TOMOIIbI0 Tabiaul U

SMOIIMOHAILHOE BO3JICIICTBHE|TMArpaMM; HCCIIEI0BATh CTATUCTUYECKHE
ICKYCCTBA; TaHHBIC, B TOM YHUCJIE C MPUMEHEHHEM
u Y6€}K)1€HHOCTI> B 3Ha‘~II/IMOCTI/IFpa(1)I/ILIeCKI/IX METOAOB U BJ'IGKTpOHHI)IX
ISt TUYHOCTH M 0OIIeCTBACPEICTB;

OTCUCCTBCHHOT'O u MI/IpOBOFO- yMeTI) OHGpI/IpOBaTI) INOHATUAMU. TOYKA,
MCKYCCTBa, STHUYCCKHUX[IPSIMas, IIJIOCKOCTb, IIPOCTPAHCTBO,
KYJIbTYPHBIX TpaauLun UIBYTPAaHHBI  yroll, CKpeIuBaIoIIUecs
HapO,Z[HOFO TBOp‘IeCTBa; HpHMBIe, HapaJ'I.HGJIBHOCTL H
- TOTOBHOCTh K CaMOBBIPaXECHUIO[IEPIICHIUKYIAPHOCTD NPAMBIX 51

[IJIOCKOCTEM, YIOJ MEXAY IPSIMBIMH, YIOJl
MEXIy MpAMOA H IUIOCKOCTBIO, YIOJ

TBOPUYECKON JTUYHOCTH;

MCXKIY IINIOCKOCTAMHU, PACCTOAHHUEC OT




OBnageHue YHUBEpCaIbHBIMH
KOMMYHUKATUBHBIMU
MENCTBUSIMU:

a) oOmeHue:

- OCYHICCTBJIATH KOMMYHUKaAIIUN
BO Bcex chepax jKU3HU;

- paclio3HaBaTh HEBepOaJIbHbIE
CpeAcTBa OOILEHMUS,
3HAYEHHE COLMAIbHBIX 3HAKOB,
IPENOCHIIKY]

IIOHUMATh

[PaCIIO3HAaBAaTb

KOH(MIMKTHBIX ~ CUTyalluil

CMSIT4aTh KOH(PIUKTHL;

pa3BepHYTO
M37araTh CBOIO TOUYKY 3pPEHHS C

u JIOTUYHO

TOYKH IO TUIOCKOCTH, PACCTOSIHUE MEXTY)|
[PSIMBIMU, paccrosinue MEXY|
[JI0CKOCTSIMU;

YMETb MCIOJIB30BaTh IPHU PELICHUH
3ajad M3ydeHHbIE (AKTBI U TEOPEMB]
[JIAHUMETPUU;

YMCHUC OLICHUBATh

[pa3Mepbl 0OBEKTOB OKPYXKAIOIETO MUPA

LICHHOCTEH, B TOM
YUCIIE C YYETOM
rapMOHU3aLUN
MeKHAITMOHAJIbHBIX U
MEKPETUTUO3HBIX
OTHOIIICHHH,
[IPUMEHATH CTaHAAPThI
AQHTUKOPPYIILIMOHHOTO
[MOBEICHMS

HallMOHAJIbHO-KYJIBTYPHBIX
TpaauLIni, dbopMupoBaHue
CHCTEMBI 3HAYMMBIX IIE€HHOCTHO-
CMBICIIOBBIX YCTaHOBOK,
AQHTUKOPPYILIHOHHOTO

MHPOBO33PEHHUS, TPABOCO3HAHUS,
YKOJIOTUYECKOM
CIIOCOOHOCTH CTaBUTHb II€IH U

CTPOUTH KU3HCHHBIC TIJIAHBI;

KYJBTYPHI,

B 4aCTu rpaxIaHCKOr'o
[BOCIIUTaAHHA:

- OCO3HAaHHUC CBOHX]
[KOHCTUTYLIUOHHBIX InpaB )41

00513aHHOCTEH, YBOKCHHE 3aKOHA
1 TIPABOTIOPSI/IKA,;

- HpI/IHHTI/Ie Tp AU OHHBIX
HAaITMOHAJIbHBIX,
00IIIEUETOBEYECKUX
FYMaHI/ICTI/I‘IeCKI/IX H

1ICII0JIb30BAHUEM SI3BIKOBBIX
CpEICTB
OK 06 ITposiBnsiTh - OCO3HaHHe OOYYarOIIMMHCS|- YMETh OMIEPUPOBATH MOHATUIMHU:
Ipa)/IaHCKO- [poccuiickon rpa)xIaHCKOUMPSIMOYTOJIbHAS CUCTEMA KOOPAMUHAT,
[aTPUOTHICCKYIO MICHTHYHOCTH; KOOpPIUHATHI TOYKH, BEKTOP, KOOPAMHATHI
[103ULHIO, - 1IeJICHAIPaBJIEHHOE Pa3BUTHEBEKTOPA, CKAJIIPHOE IPOU3BEIEHUE, YOI
IIEMOHCTPHPOBATH BHYTpEHHEH TO3UIMH JUIHOCTHMEKIY BEKTOPAMH, CyMMa BEKTOPOB,
OCO3HAHHOE MOBEJICHHE [Ha OCHOBE JyXOBHO-[IPOM3BEICHIE BEKTOPA HA YHUCIIO;
Ha OCHOBE HPABCTBEHHBIX EHHOCTEHHAXOAUTH C TIOMOIIbIO H3YYEHHBIX
TPaUIIMOHHBIX HapO/I0B Poccuiickoiifhopmyn KoopauHATBI CEpEeTUHBI OTPE3Ka,
00I1IeUeTOBEYECKUX Denepanyivi, HMCTOPUYECKUX H[PACCTOSHUE MEXKIY IBYMS TOUKAMU;

-yMETb BbIOMPATh MOAXO AN
M3y4EHHBIN METOJ I pELICHUS 3a/1a4H,
[pacrio3HaBaTh MaTeMaTU4ecKue PaKThl U
MaTeMaTHYECKUE MOJIEIN B IPUPOAHBIX U
0OIIECTBEHHBIX SIBJICHUSAX, B UCKYCCTBE;
[YMEHUE IPUBOAUTH IIPUMEPHI
MaTeMaTUYECKUX OTKPBITUM POCCUNCKON
1 MUPOBOM MaTeMaTU4E€CKOM HAyKH.
YMETb  ONIEpPUPOBATH
CIlydailHBIN ONBIT U Cly4yaiiHOe cOOBITHE,

TTOHATHUAMU:

BEPOSITHOCTh CITy4YaHOTO COOBITUSI; YMETh

BBHIYHCIISTH BEPOSTHOCTh C
MCIIOJIb30BaHNEM TpaUUYECKUX METO/I0B;
PUMEHSTh  (OPMYJbl  CIOXKEHUS U
YMHOXEHUS BEPOSATHOCTEH,

KOMOMHATOpHbIE (DAaKThl U (OPMYIBI MpH|
[peILICHUH 3ajay; OLICHUBATh BEPOATHOCTH]
[peabHBIX ~ COOBITHMH; 3HAKOMCTBO  CO
CITy4ailHBIMU

BEINYNHaAMMU, YMCHHE

JICMOKPATUYCCKUX HGHHOCTefI;

[IPUBOJUTH NPUMEPHI POSBICHUS 3aKOHA




- TOTOBHOCTb IIPOTHBOCTOATDH|

11€0JI0THHI IKCTPEMH3MA,
HALIMOHAIN3MA, KkceHodoOouu,
[[I/ICKpI/IMI/IHaI_[I/II/I 110
COIIMAJIbHBIM, peJII/IFI/IOSHBIM,
paCOBBIM, HallMOHAJIBHBIM
[pU3HAKAM;

- TOTOBHOCTb BECTU COBMECTHYIO
NesATEeIbHOCTh B MHTEpecax
[Pa’KIaHCKOTO oOuiecTna,
y4acTBOBaTh B CAMOYIPABJICHUY
B o01ieo0pa3oBaTeIbHON
OpraHu3alu " JIETCKO-
FOHOIIECKUX OpraHU3alusX;

- YMEHHE B3aMMOJECHCTBOBATH C
COLIMAIIbHBIMM MHCTUTYTAMH B
COOTBETCTBHUH C UX PYHKIUSIMH U
Ha3HAYCHHEM;

- TOTOBHOCTh K T'YMaHUTApHON U
BOJIOHTEPCKOM JIESITEIbHOCTH;
[aTPUOTHYECKOI0 BOCIIUTAHUSA:

- c(hopMUPOBAHHOCTH
[POCCUICKOMN IPaKIaHCKON
MICHTUYHOCTH, ImaTpyuoTU3Ma,

YBa)XKEHH K CBOEMYy Hapoauy,
YyBCTBA OTBETCTBEHHOCTHU IEPEN
PonnHoOM, TrOpIOCTM 3a CBOW
Kpaii, cBOIO PonnHy, CBOH A3BIK U
KYJIbTYpY, MpouuIoe "
HacTOsLIEe
MHOTI'OHAIIMOHAJIBHOTO  Hapoad|
Poccuu;

- LIEHHOCTHOE OTHOUICHHE K
rOCYyapCTBEHHBIM  CHMBOJIaM,
MICTOPUYECKOMY U IIPUPOAHOMY)
HaCJIEIUIO, aMATHHUKAM,
TpamguuusM  HaponoB  Poccum,
noctkeHusiM Poccun B Hayke,
ICKYCCTBE, CIIOPTE, TEXHOJOTHUSIX
1 TPYIE,

- uueiiHas  yOeXIEHHOCTH,
FOTOBHOCTh K CIYXECHHIO H
BalluTe OrecuecTBa,
OTBETCTBEHHOCTb 32 €ro Cyb0Y;
OCBOEHHBIE oOyuaromuMucs

OOJIBIIMX  YHCEI B
0OILIECTBEHHBIX SIBJIICHUSIX

MPUPOIHBIX

u




MEXITPEIMETHBIC
YHUBEpCAIbHBIC
nercTBU

HNOHATHUS U
y4eOHBbIE

(perynaTuBHBIE,

[103HABATENIbHBIC,

KOMMYHHKATHUBHBIE);

- CIIOCOOHOCTh ux|

MICTIOJIH30BAHUS B

[O3HABATEIbHOH M COLMAILHOHU

[IpaKTHKE, TOTOBHOCTb K
CaMOCTOSTEIILHOMY

[TAHKPOBAHHIO u
OCYILIECTBIICHUIO y4eOHO
ICATCIIbHOCTH, OopraHu3anuu
y4eOHOTO  COTPYAHHYECTBA C

[eJarOrHYeCKUMHU  pabOTHUKAMHU
1 CBEPCTHUKAMM, K YYacTUIO B
[IOCTPOCHUH  WHJMBHAYyaJIbHOU
00pa3zoBaTebHON TPACKTOPHUH;

- OBJIa/ICHHE HaBbIKaMH y4eOHO-
MCCIIEA0BATENBCKOM, IPOEKTHON
1 COIUAJIBHOM JeITEIbHOCTH

OK 07 ConelicTBOBaThH
COXPaHEHUIO
OKpY>KaroIen Cpespl,
[pecypcocOepexeHHmIo,
[MPUMEHSTH 3HAHUS 00
M3MEHEHUU KJIMMaTa,
[TPUHITAITHI
OEPEKITUBOTO
[MPOM3BOICTBA,

B heKTUBHO
I1eliCTBOBATH B
Upe3BBIYAITHBIX
CUTYaIUsIX

HE TpUHHUMATh JEHUCTBUS,
[IPUHOCSIINE Bpe OKPYKaoIen
cpene;

YMETh MIPOTHO3UPOBATH
HeOIaronpusTHbIC
PKOJIOTUYECKHUE MOCJIEACTBHUS
[pEINPUHUMAEMbBIX  JICWCTBUI,
[peI0TBpallaTh HX;

- PACILIMPUTH OMBIT AESITEILHOCTH
PKOJIOTUYECKOMN
HAIpPaBJIECHHOCTH;

- pa3pabaTbIBaTh TJIaH PEIICHUS
MpoOJeMbl C YYeTOM aHaIu3a)
MMEIOLINUXCS MaTEpPUAIbHBIX U
HEeMaTepHUaIbHBIX PECYPCOB;

- OCYIIECTBIIATh
[IeJICHAIPABJICHHbBIN TIOUCK|
[epeHoca CpeicTB U CIOCOOOB

neiicTBUS B MPO(ECCHOHANBHYIO

cpeny;

- YyMETb IEPEHOCUTh 3HAHHS B
[M03HABATEIbHYIO u
[PaKTUYECKYIO o0ractu

PKU3HCACATCIIBHOCTH,

TTOHATHUSIMHU:
HEeNpepbIBHAS byHKIHS,
[IPOU3BOIHAS, nepBooOpasHas,
OTIpeieICHHBIH YMETh
HAXOIUTh MPOU3BOAHBIC SIEMEHTAPHBIX
(byHKLINH, UCIIOJIb3Ys CIIPaBOYHbIE
MaTepuaibl; UCCIEA0BATh B NMPOCTEUIINX

YMETh
QyHkums,

OIIepupOBaThH

HUHTCTpaJI;

cilydassX (YHKIMM Ha MOHOTOHHOCTbD,
HaXOJUTh HauOOJIbIIME W HAUMEHbBIINE
BHaueHUs (QYHKIUH; CTPOUTH TIpapuku
MHOTO4JIEHOB C HCII0JIb30BAHNEM
anmnapara MaTeMaTH4eCKOIro
[IPUMEHSTHh MPOU3BOJHYIO IIPHU PEIICHUN

aHaJIn3a,

3ala4 Ha JABUKCHHC; PCIIATH IMPAKTHUKO-

OpPUEHTHUPOBAHHBIC 3a7a4u HA

HanOO0JIbIINE U HANMEHBIIINE 3HA4YCHUA, HQ
HAXOXICHUC myTH, CKOpPOCTH H
[YCKOPEHUS;

MOHSATUSIMHU:

- yYMETb  OIEpUpPOBATH

NIBIDKEHUE B IPOCTPAHCTBE, IOJOOHBIE
(Gurypsl B IpOCTPAHCTBE; HCIIOJIb30BATh
OTHOIIIEHHUE IIJIOLIAAEH IOBEPXHOCTEH U
00BEMOB MOJOOHBIX (DUTYp MPU pelIeHUNn

3ajaq;




- TpejiaraTb HOBBIE TPOEKTBL- YMETh BBIUHUCIATH TI'E€OMETPUYCCKHE
OIICHUBAaTh WJEU C TO3WIUUBEIUYUHBl (AJWHA, Yroji, IUIOHIA/b,
HOBU3HEI, OpUTHUHATBHOCTH,00BEM, IUIOIIAAb MMOBEPXHOCTH),
[MPaKTUYECKOW 3HAUMMOCTH; MCIIONIB3YSl  WM3Y4YCHHBbIE  (DOpPMYNIBl U
- JaBaTb  OIICHKY  HOBBIMMETObI
CUTYaLHIM, BHOCHUTB
KOPPEKTUBBI B  JESATEIHHOCTD,
OLIEHUBATh COOTBETCTBHUE
[PE3YIBTATOB IIEJISIM

IIK 1.1 BeimmomHSTE YmMmenua: . 3HAHHUA:

[ITyKAaTypHbIE paboThl [OPTaHH30BBIBATH MOATOTOBKY[IIPAaBHJIA IMMOATOTOBKH paboyvero Mecra;

110 OTHCIIKE pabodmx MecT; Buapl, Ha3HauYeHWE W TPUHIMN JIEUCTBUS]
[IPUMEHSATH PICKTPU(UIIMPOBAHHOTO W PYYHOTO

BHYTPEHHUX U
HapYKHBIX
[OBEpXHOCTEHN 3AaHUI
1 COOpPYKEHUI

HIEKTPpU(DUIIMPOBAHHOE U PYYHOE
000py/IOBaHUE U UHCTPYMEHT;
monOoupaTh ~ MaTepualibl IS
BBITIOTHEHUSI IITYKaTYPHBIX |
IeKOpaTUBHBIX PadoT;

guTaTh ~ pabouuMe  YEpTEKH,
MHCTPYKIINY, perIaMeHTHl,
TEXHUYECKYIO IOKYMEHTAIHIO;
[IPUMEHSTh TEXHOJIOTHH
[PUTOTOBIICHUS  IITYKATYPHBIX|
[PacCTBOPOB U CMECEN;

coOmoaaTh TpeOOBaHUS OXPaHBI
TpyAa TpU HAXOXKICHUHM HA
CTPOUTENHHOM MIIOMIAIKE.

000pyIOBaHUSI U HHCTPYMECHTA,;

BUIBl W CBOWCTBA MAaTepUAIIOB IS
BBIMTOJTHEHUS HITYKaTyPHBIX u
NICKOPATUBHBIX pPa0OT; TMpaBWIa YTCHUS]
[pabounX YepTekKeH;

TEXHOJIOTUU PUTOTOBJICHUS, HAHECCHUS U]
00pabOTKM IITYKATYpHBIX PAacTBOPOB U
cMecel;

TEXHOJIOTUU BBIMTOJHCHHS IITYKATYPHBIX,
NICKOPATUBHBIX IITYKATYPHBIX padoT;
TpeOOBaHUs CAHUTAPHO-TUTUEHUICCKUX
HOPMAaTHBOB;

TpeOoBaHuUs OXpaHbl TpyJla IpU
HAXO0XKJICHUH Ha CTPOUTEIHHOMN

[UTOIIAJIKE;

TpeOOBaHUsl OE30MMaCHOCTH, B TOM YHUCIIE
MoKapHOU 0€301acHOCTH,
PIEKTPOOE30MacHOCTH  TpU  BEACHHUH

[TYKaTypHBIX paloT.

[1K

1.2. BpIOogHATH

paboThI MO YCTPOHCTRY|

HAJINBHBIX I10JIOB
OCHOBaHUI IO IMOJIBI.

b4l

Ymenus:

OpPraHU30BBIBATE  IOJATOTOBKY]
[pabouYnx MECT;

[IPUMEHSITD
HIEKTpU(ULIPOBAHHOE U PYYHOE
000pYyJOBaHUE U UHCTPYMEHT;
uuTaTh ~ paboune = YEpTEexKH,
MHCTPYKIINY, pErIaMeHTHI,

TEXHUYECKYIO JIOKYMCHTAIIHIO;
co0uro1aTh TPEeOOBaHMSI OXPaHb]
TpyAa IIpU  HAaXOXIACHUU HAQ|
CTPOUTEIBHOMW TUTOMIAJIKE.

3Hanun:

[IpaBUiIa MOJTOTOBKH pabouero MecrTa;
Bubl, Ha3HAYEHUE U TPUHLIAIT
NeiicTBUSL  3IEKTPUPUIIMPOBAHHOTO
[Py4HOr0 000PYIOBaHUS U HHCTPYMEHTA;
BUIBl M CBOMCTBAa MAaTepHANIOB  JUIA
BBITTOJIHECHU I IITYKAaTYPHBIX 41
NIeKOpPaTUBHBIX padoT;

[IpaBHJIa YTEHUs pabounX YepTexei;
TpCGOBaHI/IH CaHUTAPHO-TUTUCHUYCCKUX
HOPMAaTHBOB;

TpeOOBaHUsI OXPaHBI TPYyia MPU
HaXO0XJICHUU Ha CTpOHTGJ'II:HOfI

MI0IagKeE;

TpeOoBaHusl OE30MMACHOCTH, B TOM YHUCIIE
Mo’KapHOU OE30MacCHOCTH,
PIIEKTPOOE30MacCHOCTH MIPU BEJIEHUU

u

[ITYKaTYPHBIX padoT.




[1K1.3BrInongenue
TeKOpaTUBHBIX
[MITYKaTypOK

YMmeHus:

OpPTaHU30BBIBATH MTOJITOTOBKY|
pabovrx MecT;

[IPUMEHSITh
HIEKTPU(DUIIMPOBAHHOE U PYYHOE
000pYyIOBaHUE U HHCTPYMEHT;
moaOupare  MaTepuanbl IS

BBIMIOJIHEHUSI IITYKATYPHBIX U]
IeKOpaTUBHBIX PadoT;

YUTaTh ~ pabo4yWe  YEepPTEXKH,
MHCTPYKIIUH, pETTIaMEHTHI,
TEXHUYECKYIO JIOKYMCHTAIIHIO;
[IPUMCHSIT TEXHOJIOTHH
[PUTOTOBIICHHSI  IITYKATYPHBIX|
[PaCTBOPOB U CMECEN;

coOmo1aTh TPeOOBAHMS OXPaHbBI
TpyJa TpPU HAXOXKICHHH  HA|
CTPOUTEJIBHOM IIIOMIAJIKE.

3HaHus:

[paBujia IOATOTOBKU Pab0vero MecTa;
Buapl, Ha3HAYEHUE W NIPUHLIMI JIEUCTBHUS
PICKTPU(DUIIMPOBAHHOTO W PYYHOTO
000pyIOBaHUS U HHCTPYMECHTA;

BUJIBI M CBOWCTBA MAaTepHAIOB JIs
BBIITOJHECHUS MITYKaTypPHBIX u
TeKOpaTUBHBIX padoT;

[IpaBWJIa YTCHUS PAbOUHX YePTEKEH;
TEeXHOJIOTHU TIPUTOTOBJICHHS, HAHECCHUS 1
00pabOTKM IITYKaTYpHBIX PAaCTBOPOB H
cMmecel;

TEXHOJIOTHMH BBINIOJHCHHUS INTYKATYPHBIX,
IIEKOpPaTUBHBIX MTYKaTypHBIX padoT;
TpeOOBaHUsI CAHUTAPHO-TUTUEHUIECKUX
HOPMaTHBOB;

TpeOOBaHUsI OXPaHBI TPYyIa IPU
HAXO0XKJICHUH Ha CTPOUTEIHHOMN

[UTOIIAJIKE;

TpeOOBaHUsT OE30MaCHOCTH, B TOM YHCIIE
MoKapHOU 0€301acHOCTH,
PIecTpOOE30MacHOCTH  MPU  BEACHUU

[ITYKAaTypHBIX paboT

[IK 1.4. PemoHT
[ITYKAaTypKH,
HAJIMBHOTO I10J1a,
(hacaHbIX
TEIIIIOM30JIIIHOHHEIX
KOMITO3UIIMOHHBIX
CHCTEM.

Ymenus:

BBHITIOJTHSATH PEMOHTHBIE pAOOTHI
[Pa3IMYHOTO HA3HAYCHUS,
OLICHUBATh 0€30MaCHOCTh
YCJIOBUI TpyAa B COOTBETCTBUH C
CaAaHUTAPHO-TUTMEHUYECKUMU
HOpMaTHBaMHU.

3HaHuA:
[paBuJIa MOJATOTOBKU pabovero MecTa;
Buapl, Ha3HAYEHUE W TPUHLMI JIECHCTBHUS

DIIEKTPU(PULIUPOBAHHOIO M PYYHOTO
000pyI0BaHUS U HHCTPYMEHTA;

BUJBI W CBOICTBA MaTEpPHAIOB  JUIA
BBITTOJIHECHU I IITYKAaTYPHBIX H

TeKOpaTUBHBIX PadoT;

TEXHOJIOTHUU ITPUT'OTOBJICHUS, HAHCCCHUA U
00pabOTKM IMITYKAaTYpPHBIX PAacTBOPOB U
cMecei;

TEXHOJIOTUU BBIMOTHEHUS IITYKATYPHBIX,
[IeKOPaTUBHBIX MITYKAaTypHBIX paloT;
TpeOOBaHUsI CAHUTAPHO-TUTUEHUIECKUX
HOPMAaTHUBOB;

TpeOoBaHUs OXPaHbI TPy/Ia IpU
HAXOXICHUU Ha CTpOHTGJ'IBHOﬁ
rIomaaKke; TpeboBaHus OE30MaCHOCTH, B
TOM YHCJIE TTOKAPHOU O€30MaCHOCTH,
PIEKTPOOE30MaCHOCTH MIPU BEICHUU
[ITyKaTypHBIX padoT.

IIK 3.2. BrimonaHars YMeHHus: MPUMEHSATH 3HAHMSI: BHUbl, HA3HAUYCHHE W TMPUIIET]
PaboTHI NOPJIEKTPpU(DUIIMPOBAHHOE, PYYHOE|IEHCTBUS ANEKTPUDUIIPOBAHHOTO,
OKpalIMBaHUIO noOopyI0OBaHWE W HWHCTPYMEHTBIPYYHOTO OOOPYIOBaHUS M WHCTPYMEHTQ
OKJICUBAHUIO  OOOSMU[IPU  MPOBEJIECHUU  MASIPHBIX[IPU MIPOBEICHUHN MAIIIPHBIX padoT;

[TOBEPXHOCTEN paboT; BUJIBI, CBOMCTBA u Ha3HA4YECHUE
a3JIUYHBIMHA HCITOIB30BaTh pa3nuYHBIEMATEPUATIOB  INPU  OKPAIIMBAHUM U




crioco0amu.

MaTepHuallbl IPU OKpaALIUBAHUU U
OKJIEUBAaHUU 000sIMH

[TIOBEPXHOCTEH pa3nU4YHBIMY
criocodamu;

yuTaTh paboune UYepTeXKH U
CXEMBI;

[IPUMEHSITh TEXHOJIOTHH
[PYHTOBaHUS W  ILIATICBAHUS
[MOBEPXHOCTEM BPYYHYIO u

MEXaHU3HUPOBAHHBIM ~ CIIOCOOOM;
[PUMEHSATh  TEXHOJOTUU IO
OKPAIIMBAaHUIO W OKJICHUBAHUIO
000sMHU MIOBEPXHOCTEH
Pa3IMYHBIMU CIIOCO0AMU;
OLICHUBATh 0e30macHOCTh
YCIIOBHI TPy/ia B COOTBETCTBUH C
CaHUTAPHO-TUTUCHUYCCKUMHU
HOpPMaTHUBAaMHU; COOJFO1aTH,
TpeOOBaHMsI OXpaHbl Tpyla IMPH
HAXOXKJICHHM HAa CTPOUTENBHOM

OKJICMBAaHMH  000sSMU
[Pa3IMYHBIMHU CIIOCO0AMU;
npaBuUia YTCHHUS pabOuuX dYepTeKed Ul
CXEMBI;

TpeOOBaHUs HHCTPYKIIUI U PETJIAMEHTOB;
TEXHOJIOTUHU TPYHTOBaHUS u
[IIITaTICBAHUS TTOBEPXHOCTEH BPYUYHYIO U]
MEXaHU3UPOBAHHBIM CIIOCOOOM;
TEXHOJIOTHH [0  OKpAIIMBAaHUIO W
OKJICUBAaHHIO  00O0SIMH  TIOBEPXHOCTEH
[Pa3IMYHBIMH CIIOCOOAMH;

TpeOoBaHuUs OE30MACHOCTH YCIOBUH TPY/Ia)
B COOTBETCTBUHU c CaHHUTAPHO-
TUTUCHHYECKIMH HOPMAaTHBaMU;
TpeOOBaHMs ~ OXpaHbl  Tpyda  IpH
HAX0XKJICHUN Ha CTPOUTEIBHOM
riomaake; TpeOoBaHUS OE30MaCHOCTH, B
TOM 4YHCIie TI0XApHOH OE30MaCHOCTH,
PIIEKTPOOE30MMaCHOCTH  TIPU  BEJICHUU
MaJIIPHBIX U JIGKOPATUBHBIX PadoOT.

MMOBEPXHOCTEN

[UIOIIAIKE;

co0ur01aTh TpeOoBaHuUs
0€30IIaCHOCTH, B TOM YHCIE
[10XKapHOi 0€30MMacHOCTH,
PIIEKTPOOE30IMaCHOCTH npu
BEICHUH MaJISIPHBIX u

NIeKOpaTUBHBIX PadoT.

JIMYHOCTHBIE PE€3yJbTaThbl OCBOCHHUSA NPOrpaMMbI BOCIIMTAHUA TEXHUKYMA

OcBoenne cojepxaHus Y4eOHOW JUCHUIUIMHBI OOECHeuuBaeT JOCTHXKEHHE OO0YJaroIUMHCS
CIIEIYIOIMX JHYHOCTHBIX PE3YyNbTAaTOB € ydueToM paboueil mporpammsl Bocnutanusi ['BIIOY PK

«Kep‘{eHCKI/Iﬁ TEXHOJIOTUYECKUI TCXHUKYM»

JInyHocTHBIC pe3yabTaThl
BOCIIMTAHUSA(AECKPHUIITOPHI)

peaju3anun NpPOrpaMMbl

[IposiBnsromniA  aKTUBHYIO
IIPUBEPKEHHOCTD

IPAXKJIAHCKYIO IO3ULHUI0, JEMOHCTPHUPYIOLIUN
[IPUHIUIIAM YECTHOCTH, IOPSAJOYHOCTH, OTKPBITOCTH,
DKOHOMUYECKM  aKTUBHBIM M  YYaCTBYIOIIMH B  CTYJEHYECKOM U
TEPPUTOPHUATIBHOM  CaMOYIPAaBIE€HUHM, B TOM UYHCIE€ Ha  YCIOBHAX
I0OpOBOJIBUECTBA, MPOAYKTUBHO B3aUMOICHCTBYIOIIUI M y4YacTBYIOIIMK B
NeSITeIbHOCTH OOIIECTBEHHBIX OpraHu3alui

JIP2

Cobnrogaromuii HOPMBI TPABOIOPSIIKA, CIEAYIOMUNA HIeagaM TPaKIaHCKOTO
obmiecTBa, obecrneyeHus O€30MAaCHOCTH, MpaB M CBOOOJ rpaxaaH Poccum.
JlosmpHBIM K yCTaHOBKaM M MPOSBIEHUSM IpeACTaBUTENEH CYOKYIbTYp,
OTJIMYAIOIUNA UX OT TPyNI C AECTPYKTHUBHBIM U JI€BUAHTHBIM IIOBEJICHUEM.
JIEeMOHCTpUPYIOIIMK HENPUATHE M NPEAYNPEKIAOUIMI COLMAIbHO OMACHOE

JIP3




MIOBEACHNUE OKPYKAIOIIHNX

JIeMOHCTpUPYIOIINIT NPUBEPKEHHOCTh K POJHOM KYJIBTYPE, HCTOPHUUYECKOM
naMsiTd Ha OCHOBe J0OBUM K PoauHe, pomHOMY Hapoay, Majoil pOJAHHE,
IMPUHATHIO TPAAUITHMOHHBIX I.[CHHOCTGI;'I MHOT'OHAIIMOHAJIBHOI'O HApoda Poccun

JIPS

Oco3Harommii NPUOPUTETHYK0 LEHHOCTb JUYHOCTH YEJIOBEKA; YBaXKAIOIUI
COOCTBEHHYI0O M YY)KYI0 YHHKAJbHOCTh B Pa3IMYHBIX CHUTYaIMsIX, BO BCEX
dbopmax M BHJIAX ACATEIHHOCTH.

JIP7

[IposiBnsirominiA W IEMOHCTPUPYIOLIMK  YBaXXEHUE K MPEACTABUTENSIM
Pa3NUYHBIX JTHOKYJIBTYPHBIX, COLMAIBHBIX, KOH(PECCHOHAIBHBIX M HWHBIX
rpynn. ConpuyacTHBI K COXPAaHEHHUIO, IPEYMHOXKEHHUIO U TPaHCISLUU
KYJAbTYPHBIX TpPAaJULMM M LEHHOCTEH MHOTOHAIMOHAIBHOIO POCCUKCKOTO
rocy1apcTBa

JIP8

HeMOHCTpI/Ip)IIOH_[I/Iﬁ TOTOBHOCTb M CIIOCOOHOCTH BECTH auajior ¢ Apyrumu
JJFOAbMHU, AOCTUIaTb B HCM B3aMMOIIOHHMMAaHHS, HAXOIHUTb O6H_[I/IC oeiim "
COTPYAHHNYATDb AJId UX JOCTUXKCHUS B HpO(l)eCCHOHaHBHOﬁ JCATCIIBHOCTH

JIP13

[IposBrstomuii co3HaTENbHOE OTHOLICHHE K HEMIPEPIBHOMY 00pa30BaHUIO KaK
YCIIOBHUIO YCTENTHOM MpodeccnoHanbHOM U 00IIIECTBEHHOMN 1eATEeIbHOCTH

JIP14

MoTuBHUpOBaHHBII Ha peamu3alnuio MNpodhecCHOHATBPHOM  Kapbephl Ha
tepputopuu Pecnyonuku Kpbim

JIP21

MOTUBUPOBaHHBII K  OCBOEHHMIO  (DYHKIMOHAIbHO  OJIM3KMX  BHUJIOB
npoeCCHOHATLHON JIEATEIIbHOCTH, HMMEIONINX O0Imue O0O0BeKTH (yCIoBuS,
1IeJIN) TPYAQ, JINOO0 UHBIE CXOXKHE XaPAKTEPUCTUKH.

JIP23

CrocoOHbIf K TNPUMEHEHUI0 HMHCTPYMEHTOB U METOIOB OepexIMBOro
IIPOM3BOJICTBA

JIP24

["'0TOBBII K KOHKYPEHTOCIIOCOOHOCTH Ha phIHKE TpyJa

JIP26

VYmeromuii ObICTPO MPUHUMATh PELLICHUS], PACIPEACIATh COOCTBEHHbIE
pPECYPCHI M YIPABIISATH CBOMM BpEMEHEM

JIP28

1.4. PekoMeHayeMoe KOJHYECTBO YACOB HA OCBOEHHME MPOrpaMMBbI Y4eOHOI
JAMCIMILIMHBI:

MaKCUMaJIbHOU y4eOHOU Harpy3ku oOydaromerocs: — 302 yaca, B TOM 4HcIIe:
00s13aTeNbHON ayAUTOPHOU yueOHOW Harpy3ku oOy4aromerocs — 302 Jaca.




2. CTPYKTYPA U COJAEPKAHUE YYEBHOM JUCIUIIINHBI
2.1. O0beM y4eOHOM TMCHUILIMHBI U BU/IbI Y4eOHOH padoThI

Bup yueOHol paGoThI Oovem ¢
yacax

O0bem 00pa3oBaTeIbHONM MPOrPpaMMbl JUCHHUILTHHBI 302

B T.4.

OcHOBHOE coiep:KaHue 258

BT. 4..

TEOPETUICCKOE 00yUCHHE 210

MIPAKTUYECKUE 3aHATUS 48

IIpodeccrnoHaIbLHO-OPUEHTHPOBAHHOE COIEPKAHUE (Coaep/KaHue 36

NMPUKJIAJTHOTO MOYJIAA)

BT. 4.

TeopeThuuecKoe 00ydeHue

MPAKTUYECKUE 3aHATUS 36

Kouncyabranumn 2

IIpome:xyTouHas arrecrauusi B popme 3K3aMeHa 6




2.2. TemaTuueckuii mjiaH u coaep:kanue yueoHoi qucuuminabl OYJ1.03 MaTtemaTnka
1o npogeccuu 08.01.28 Macrep oTA€/104YHbIX CTPOUTEILHBIX H ICKOPATHUBHBIX padoT

Conep:xxanue ydye0HOro marepuasa (0CHOBHOE M MPO(decCuoHATIBLHO-

HaumeHoBaHue pa3jie/ioB . Oo0bem dopMupyembie
OPUEHTHPOBAHHOE), JIA00PATOPHbIE U NPAKTHYECKHUE 3aHATHUS, TPUKJIATHOI
U TeM 4acoB KOMIeTeHIHH
MOIYJIb (IIPH HAJTHYUM)
1 2 3 4

OcHoBHoOe coepkaHue

Pasnen 1. [ToBTOpeHHe Kypca MaTeMAaTHKH OCHOBHOM IIKOJIBI 12

Tema 1.1 Cogneprkanue ydeOHOro Marepraia

Lenb u 3a1aun bazoBple 3HaHUMS W yMEHHMs IO MaTeMaTHKke B NPOPECCHOHATBHOM U B

MaTEeMaTHKU pU MIOBCE/IHEBHOM J1€ATEIbHOCTH.

OCBOCHUU CTICIIMATTBHOCTH | KoMOMHUPOBAaHHOE 3aHATHE 2

Tema 1.2 Coneprkanue ydeOHOro Marepuana

Yucna u BBIYMCIICHHUS. JleiicTBus HaJ MONOKUTEIBHBIMU U OTPULATEIBHBIMH YHCIaMH, OOBIKHOBEHHBIMH U

Bripaxkenus u JECATUYHBIMU JPOOSMHU.

npeoOpa3oBaHus JeiictBus co creneHsaMu, GOpMyIbl COKPAIIEHHOTO YMHOKEHHS. 2 OK-01, OK-02,
Komb6unupoBaHHoe 3aHsATHE OK-03, OK-04,

Tema 1.3. Conep:xanue y4eOHOro MaTepHuania OK-05, OK-086,

I'eomeTpus Ha IIIOCKOCTH | Bubl TNIOCKUX (QUTYP M UX ILJIOIIA[Tb. OK-07
[TpakTHKO-OpUEHTHPOBAHHBIE 33]]aUd B Kypce T€OMETPUH Ha IIOCKOCTH K 1.2, TIK 21,
Komb6unupoBaHHoOe 3aHsATHE 2 K 2.3, 1K 2.4

Tema 1.4 Coneprkanue y4eOHOro MaTepuana

IIponentHeie BeruuciaeHus | [IpocTbie MpoLEHTHI, pa3Hble CIOCOObI UX BhIYHCICHUS. CI0KHbIE TPOLEHTHI
[TpakTuyeckoe 3aHATHE 2

Tema 1.5 Copneprxanue yueOHOTO MaTepuana

VYpaBHenus u HepaBeHCTBa | JImHEWHBIC, KBaIpaTHbIE, APOOHO-TMHEIHbIE YpaBHEHHS U HEPAaBEHCTBA
[IpakTuueckoe 3aHsATHE 2

Tema 1.6
Bxo1HOM KOHTPOJIb

Copepxanne yaeOHOT0O MaTepuana

Bbruucnenus u npeoOpa3oBaHus. YpaBHEHHs W HepaBeHCTBa. ['eomeTpus Ha




IIJIOCKOCTH

KonTponbnas pabota

Pazjen 2 IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE 18
Tema 2.1. Cogepxanne yaeOHOTO MaTepuaa
OCHOBHBIE MOHATUS [Ipenmer crepeomerpun. OCHOBHBIE TMOHATUS (TOYKA, NpsMas, IJIOCKOCTb,
CTEPEOMETPUH. npoctpancTBo).  OCHOBHBIE  akCHMOMBI  cTepeoMmerpuu.  Ilepecekaromuecs, 2
PacrnionoxkeHue NpsAMBIX U | apajuleibHbIe W CKpelIMBAloIIMecs  mpsiMble. [Ipu3Hak ©W  CBOHCTBO
MJI0CKOCTEHN CKpEIIMUBAIOIIUXCS TPAMbIX. OCHOBHBIE IPOCTPAHCTBEHHBIE (DUTYPBHI.
Komb6unupoBanHoe 3ansatue
Tema 2.2. Coneprkanue y4eOHOro Marepuana
[TapannensnocTs NpsMeIX, | [lapammenbHbie mpsimas u TwiockocTs. Ompenenenue. [lpusnak. CsolicTBa (c
MPSIMOM M TUIOCKOCTH, nokazatenbcTBoM). [lapamnensubie mnockoctu. Onpenenenue. [Ipusnak. CoiicTBa
IJI0CKOCTEN (c nokazatenbcTBOM). TeTpasap u ero siemeHThl. [lapamnenenunen u ero
aneMmeHThl. CBOMCTBA MPOTHUBOMOJIOKHBIX TPaHel U AUaroHaseil napaienenumnena. 6
ITocTtpoenue ceuenuii. Pemenue 3amay.
KombOunnpoBanHoe 3aHsaTue
Tewma 2.3. Coneprkanne y4eOHOro MaTepuana
[lepnieH TUKYISIPHOCTD [Mepniennukynsipapie Tpsimbie. [lapannenbHbie NpsiMble, TEPHCHIUKYISPHBIE K
MPSIMBIX, TIPSIMOH | wiockocTd.  Ilpu3Hak  NEpHEHAMKYISAPHOCTH  NPSAMOW U IUIOCKOCTH.
IJIOCKOCTH, IJIOCKOCTEN JHoxkazarenbctBo. Ilepnennukynsip u HakiIoHHas. [leprneHAUKYNSIpHBIE MIOCKOCTH.
[Ipu3Hak nepneHuKyIsIpHOCTH IIIOCKOCTE!. Jloka3aTenbCcTBo.
PaccrostHust B mpocTpaHcTBE 2
Komb6unupoBanHoe 3aHsaTue
Tema 2.4. Coneprkanue y4eOHOro MaTepuana
Teopema o Tpex Teopema o Tpex nepneHaukynspax. Joka3zarenbCcTBO. YTON MEXIy MOpsIMOH U
HEepPIEHANKYIIpax IUIOCKOCTBIO. YTOJI MEX/1y MIOCKOCTAMU 2
KomOunupoBanHoe 3aHsTue
Tema 2.5. IIpodeccrnonaIbLHO-OPHEHTUPOBAHHOE coaepikaHue (conepxanue

[TapamiensHsle,

NPHUKJIATHOT0 MOIYJIA)

OK-01, OK-03,
OK-04, OK-07
TK 1.2, TIK 21,
MK 2.3, TIK 2.4




HEPIEHIUKYIIAPHBIE, AkcuoMbl  crepeoMeTpud. llepneHAMKyIsSpHOCTP HpSIMOW M INIOCKOCTH,
CKPEILMBAIOIINECS NPSAMBIE | TAPAIICIBHOCTD IBYX IPSIMBIX, MIEPIEHIUKYJIIPHBIX IUIOCKOCTH, 4
NEPIEHIUKYIIPHOCTD INIOCKOCTEN
[TpakTHyeckoe 3aHsATHE
Tema 2.6. Copepxanue yaeOHOT0O MaTepuana
Pemenue 3anau. IlpsamMeie u | Pacnonoxenne NpsMBIX M TUIOCKOCTEH B mpocTpaHcTBe. [lepneHanKynspHOCTh U
IJIOCKOCTH B NapajyIeIbHOCTh NPSIMBIX U TUIOCKOCTEN. CKpelmBarouecs npsMble
IIPOCTPAHCTBE Kontponbnas pabota 2
Pasnen 3. KoopauHaTsl H BEKTOPbI 16
Tewma 3.1 Coneprkanue y4eOHOro Marepuana OK-02, OK-03,
JlekapTOBBI KOOPAMHATEI B | JlekapTOBBI KOOPAWHATHI B MpoOCTpaHCTBe. [Ipocreiimme 3amadm B KOOpAUMHATAX. OK-04. OK-07
npocrpancTse. Paccrosnue | PaccTosiHue Mexy IByMs TOUKaMH, KOOPAMHATHI CEPEINHBI OTPE3Ka 4 K 1 2’ K 21
MEXIY NABYMS TOUKAMH. KombOunupoBanHoe 3ansTue K 2:3: K 2. 4;
Koopaunats! cepearnbl
oTpe3Ka
Tema 3.2 Cogepxanue yueOHOTo MaTepuana
Bektopsl B ipocTpaHcTBe. | Bektopel B mpoctpaHcTBe. COKEHHWE W BBIYMTAHHUE BEKTOPOB. YMHOXCHHE
VYros Mexay BEKTOpaMH. BekTOopa Ha yucio. Kommnanapueie BekTopbl. CKalsipHOE MPOU3BEACHNE BEKTOPOB.
CkansspHoe npousBefeHne | Pa3noxkeHue BEKTOpa MO TPeM HEKOMILIAaHAPHBIM BekTopaM. KoopIuHaThl BEKTOPA,
BEKTOPOB CKaJISIpHOE MPOU3BEACHNUE BEKTOPOB B KOOPJMHATAX, YTOJ MEXKAY BEKTOPaMH, YToJl 6
MEXy MPSIMON M TUIOCKOCTBIO, YTOJl MEXKIY IUNIOCKOCTSMH. Y paBHEHUE MIIOCKOCTH.
["'eomeTpruyecKuil CMBICI ONIPEAEIUTENS 2X2
KomOunupoBanHoe 3aHstue
Tema 3.3 IIpodeccrnonaIbHO-OPHEHTHPOBAHHOE coJep:KaHue (conep:xkanue
[IpakTuxo- NMPHUKJIATHOT0 MOIYJIfA)
OopueHTHpOBaHHbIE 3ajaun | KoopnnHaTHas Mmi0cKocTh. BberunciaeHune paccTosiHUM M IUlomaiei Ha IITOCKOCTH.
Ha KOOPAMHATHOU KonunuecTBeHHbIE pacueTsl 4

IIJIOCKOCTH

[IpakTueckoe 3aHsTHE

Tema 3.4

Copepxanne yaeOHOT0O MaTepuana




Pemrenue 3agau.
KoopauHatsl 1 BEKTOPBI

JlekapTOBBI KOOpAMHATHI B TpOCTpaHCTBE. BekTophl B npocTpaHcTBe. ClokeHUEe U
BbIUMTAHUE BEKTOPOB. YMHOXEHHE BEKTOpa Ha yuciio. KoMIiaHapHbie BEKTOPBHI.
CkansgpHoe TMpou3BeACHHE BEKTOpPOB. PasnmoskeHue BekTopa MO  TpPEM
HEKOMIUTaHapHBIM BekTopaMm. [Ipocreiimne 3agaun B koopauHaTax. KoopauHatbl

BCKTOpPA, PACCTOAHNUEC MCKAY TOUKAMU, KOOPAHUHATBI CCPCAUHBI OTPE3Ka, CKAIIAPHOC

IIPOU3BEICHUE BEKTOPOB B KOOpJAMHATAX, YIOJI MEXIYy BEKTOpPaMH, yroyl MEXIy 2
IPSIMOM M TJIOCKOCTBIO, YTOJI MEXAY TIOCKOCTSIMU
KonTtponsHas padora
Paznen 4. OcHoBbl TpUroHoMeTpuu. Tpuronomerpuyeckue GyHKIUn 38
Tema 4.1 Coneprkanue y4eOHOro MaTepuana
Tpuronomerpuueckue Paguannas mepa yrna. IloBopoT Touku BOKpyr Haudana koopauHar. OnpezneneHue
(GyHKIMK TPOU3BOIBLHOIO | CHHYCA, KOCHHYCA, TAHI€HCA U KOTaHIeHCa. 3HAKH CHHYyCa, KOCHHYCa, TAaHI'€HCa U 4
yria, yncna. Paqpannas 1 | KoTaHTeHCa MO YETBEPTAM. 3aBUCHMOCTh MEXIY CHHYCOM, KOCHHYCOM, TaHT€HCOM
rpagycHas Mepa yria Y KOTAaHT€HCOM OJIHOTO M TOTO K€ yIia
KomOunmnpoBanHoe 3aHsaTHe
Tema 4.2 Copneprxanue yueOHOTo MaTepuana
OcHoBHbIE Tpuronomerpuueckue ToxaecTsa. CuHyc, KOCUHYC, TAHT€HC U KOTaHT€HC YIJIOB O OK-01, OK-02,
TPUTOHOMETPUUYECKHE u - o.. DopMyIIbl IPUBEICHUS 4 OK-03, OK-04,
TOX/IECTBA. KomOuHnpoBaHHoe 3aHsATHE OK-05, OK-06,
®opmyIbl TpUBEIEHUS OK-07
Tema 4.3 Copneprxanue yueOHOro MaTepuaa IIK 1.2, IIK 21,
Cunyc, xocunyc, Tanrenc | Cymma u pasHocTh cuHycoB. CyMMa M pa3HOCTh KOCHHYCOB. CHHYC U KOCHHYC 1K 2.3, 11K 2.4
CYMMBI U Pa3HOCTH ABYX nBoitHoro yria. ®opMmynbl MONOBUHHOTO yria. IIpeoOpa3oBaHus CyMMBbI
yIJI0B TPUTOHOMETPUUECKUX (YHKIMI B MIPOU3BEIECHUE U TMPOU3BENCHUS B CYMMY. 6
CuHyc ¥ KOCUHYC BelpaxeHne TpuUroHOMETpHUYEeCKMX (YHKIMH uepe3 TaHIeHC I1O0JIOBUHHOTO
asornoro yria. ®opmyinel | aprymenta. [IpeoOpa3oBaHus MPOCTEHIINX TPUTOHOMETPHUYECKIX BBIPAKEHHH
MTOJIOBUHHOTO yTjia KombOunupoBanHnoe 3aHstue
Tema 4.4 Copneprxanue yueOHOro MaTepuaia
@yHKIUH, UX CBOWCTBA. Ob6nacTp onpeneneHuss U MHOKECTBO 3HaYeHUH (yHKIMHA. YETHOCTH, HEUETHOCTD,
Crioco0sl 3a1anus nepuoANYHOCTh PpyHKUKH. CriocoObl 3aJaHus PYHKIMMA 2




byHKIMMA

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 4.5
Tpuronomerpudeckue
(yHKIMH, UX CBOHCTBA U

Copepxanue yueOHOro MaTepuana

OO6nacTh onpefeneHuss 1 MHOXECTBO 3HAUYEHUH TPUTOHOMETPUYECKHUX (YHKLHUH.
YéETHOCTh, HEUYETHOCTD, IEPUOTUIHOCTD TPUTOHOMETpUYecknX (yHkuuid. CBoiicTBa

rpaduKu u rpaduku QyHKIMIA y = coS X, y =sin X, y =tg X, y = ctg X.
KoMbunmnpoBanHoe 3aHsTHE.
Tema 4.6 Copepxanue yaeOHOT0O MaTepuana
[TpeoOpazoBanue Cixatue u pacTsbkeHre rpaduKoB TPUTOHOMETPUYECKUX (PYHKIIMIA.
rpauKoB [TpeoOpa3oBanue rpaukoB TPUTOHOMETPUUECKUX (DYHKITHIA
TPUTOHOMETPHUYECKUX [TpakTrdeckoe 3aHsATHE
byHKIUH
Tema 4.7 IIpodeccnonabHO-OPHEHTHPOBAHHOE coJaepKaHue (copep:xanue
Onucanue NPHUKJIATHOT0 MOIYJIA)
MPOU3BOJACTBEHHBIX Hcnons3oBanne CBONCTB TPUTOHOMETPUYECKUX (YHKIHI B MpodhecCHOHATBHBIX

IIPOLIECCOB C NOMOILBIO
rpadukoB QyHKIMH

3agadax

HpaKTI/I‘-ICCKOG 3aHATHUC

Tema 4.8

Cogepxanue yaeOHOTo MaTepuana

OO6patHble OO6patHbie TpUroHoMeTpuyeckue pyHkiuu. x cBoiicTBa u rpapuku
TPUTOHOMETPUYECKHE
KomOuHnpoBaHHoe 3aHsATHE
byHKIMHA
Tema 4.9 Coneprkanne y4eOHOT0 MaTeprana
TpuroHoMeTpuueCcKue YpaBHeHHe cos X = a. YpaBHEHHE sinh X = a. YpaBHEHHE tg X = a, ctg X = a.

YpaBHCHUA U HCPABCHCTBA

Pemienue TPUTOHOMCTPUICCKUX ypaBHeHI/Iﬁ OCHOBHBIX THIIOB: HpOCTGfIH.IPIC

TPUTOHOMCTPHUYCCKUEC YPABHCHUS, CBOAAIIHUECA K KBaApPaTHBIM, pCIIacMbIC
Pa3JI0KCHUCM Ha MHOXUTCIIN, OAHOPOAHLIC.

[Ipocreiimre TPUrOHOMETPUUECKUE HEPABEHCTBA

Komb6un1poBaHHOE 3aHsTHE.

Tema 4.10
CucreMnl

Conepxanue yaeOHOro MaTepraia

CucreMbl IPpOCTENIINX TPUTOHOMETPUYECKUX YPAaBHEHUN




TPUTOHOMETPHUYECKHX Komb6unupoBanHoe 3aHsaTHE

ypaBHEHUU

Tema 4.11 Coneprkanue ydeOHOTo MaTepuasa

Pemenue 3ana4. OCHOBBI [IpeobpaszoBanue TPUTOHOMETPUUYECKUX BBIPAKCHUM. Pewenne

TPUTOHOMETPHH. TPUTOHOMETPUUECKUX YPABHEHMM M HEPABEHCTB B TOM YHCJE C MCIOJIb30BAaHUEM 2

Tpuronomerpuueckue CBOWCTB (PyHKLIUH.

Gynxun KonTponbnas pabota

Pasznea 5. KommiekcHbie yucia 8

Tema 5.1 Cogneprkanue ydeOHOro Marepraia OK-01, OK-02,

Kommiekcuble uncia [Tonsitne xkoMmruiekcHoro yucia. ConpspKeHHbIE KOMIUIEKCHBIE YMCIa, MOIYJb U OK-03, OK-04,
apryMeHT KOMIUIEKCHOro uwucia. dopma 3amucd  KOMIUIEKCHOTO  YHCTa 4 OK-05, OK-06,
(reomeTpuyeckas, TPUTOHOMETpHUYECKas, anreOpandeckas). Apudmerndeckue OK-07
JENCTBUS C KOMILJIEKCHBIMU YU CIIaMU
KomOunnpoBanHoe 3aHsaTHe

Tema 5.2 Cogepxanue yueOHOro MaTepuana

[Ipumenenue BrimonHenue  pacyeToB € IIOMOINBKD  KOMIUIEKCHBIX — yucenl.  IIpumepst

KOMIUIEKCHBIX YHCe MCIIOJIb30BaHUsI KOMIUIEKCHBIX YUCEl 4
IIpakTHueckoe 3aHsATHE

Pa3nea 6. IIpon3Bognas GpyHKIHH, ee IPHMEHEHHE 36

Tema 6.1 Copneprxanue yueOHOro MaTepuaia

[ToHsTHE TPOU3BOIHOM. OrnpeziesieHre YMCIOBOM TMOCIEAOBATEILHOCTH U CIOCOOBI ee 3amaHusi. CBoiicTBa OK-01. OK-02

®opmyIbl U IpaBUiia YHUCIIOBBIX MocieAoBarenbHocTed. OnpeaeneHue mpesesia MOCieq0BaTeIbHOCTH. OK-0 3’ OK-0 4’

g depeHIIMpOBaHUS Borunicnenne  mpenenoB  mocnenoBarenbHocTed.  Ilpegen gyHkuuu - Ha 2 OK-OS’ OK-OG’
6eckoneunoctu. [Ipenen pyukiuu B Touke. [Ipuparnienue aprymenta. [Ipupamienue OI’(- 07 ’
byakuuu. 3agadd, TPUBOAAIINE K TOHATHIO TMpou3BOAHOW. OrmpeserneHue K 1.2. TIK 21

. . -2 )

IIPOU3BOJHON. ANITOPUTM OTBICKaHHS IPOU3BOAHOMN 11K 2.3, TIK 2.4
KomOunmpoBanHoe 3aHsATHE

Tema 6.2 Coneprkanne y4eOHOT0 MaTeprana

[Ipon3BOHBEIE CYMMBHI, ®opmynsl quddepenunponanus. [Ipasuna quddepenurpoBanus 6




Pa3HOCTH MPOU3BEICHHUS,
94aCcTHOTO

KoMmOnHMpOBaHHOE 3aHSTHE

Tema 6.3

[IpousBogHbIE
TPUTOHOMETPUUECKUX
¢bynkuuit. [IponsBoanas
CIIOKHOW (hYHKIIMU

Copepxanue yueOHOTo MaTepHana

Onpenenenne cnoxHoi (GyHKIMH. [Ipon3BOgHAS TPUTOHOMETPUUECKHUX (DYHKITHIA.
[Ipou3sBoaHas CoXKHOW QYHKIUN

KomOununpoBanHoe 3aHsTHe

Tema 6.4
IToustue o

HEMpPEepBIBHOCTU (HYHKITUH.

MeTton HHTCPBAJIOB

Copnepxanue yueOHOro MaTepuana

[lonsitne HenpepsiBHON ¢yHkuu. CBoiicTBa HempepblBHOM (yHKIuU. CBs3b
MEXy HETIPEPHIBHOCTHIO U TU(PEPEHIIMPYEMOCTHI0 (PYHKIIUU B TOUKE. AJITOPUTM
pELLIEHUs] HEPABEHCTB METO/I0M UHTEPBAJIOB

KombOunupoBanHoe 3anstue

Tema 6.5
I'eomerpuueckuii u
¢bu3nyeckuit cMbICI

Coneprkanue y4eOHOro MaTepuana

['eomeTpuueckuii CMBICI TNPOU3BOAHOM (YHKIMH — YIIOBOM KO3(PQUIMEHT
KacaTeJabHOM K rpaduky (GyHKUMH B TOUKE. YpaBHEHHE KacaTelbHOH K rpaduky

MIPOU3BOTHOM (GyHKLIMU. AJTOPUTM COCTaBJIEHUS] YpaBHEHMs KacaTelbHOW K rpaduky QyHKIUH
y=f(x)
KomM6unmnpoBanHoe 3aHsTue

Tema 6.6 Coneprkanue y4eOHOro MaTepuana

PuU3HYECKUIN CMBICIT
IIPOU3BOJHON B

Ouznyeckuil (MeXaHWYECKUH) CMBICT MPOU3BOJHOM — MTHOBEHHAsh CKOPOCTh B
MOMEHT BpeMeHH t: v =S’ (1)

npodeccuoHaNbHBIX [IpakTuyeckoe 3aHgTHE
3aayax
Tema 6.7 Coneprkanue y4eOHOro MaTepuana

MOHOTOHHOCTH (DYHKIIHH.
Touku 3xcTpeMyMa

Bo3pacranne u yObIBaHME (PYHKIIMH, COOTBETCTBHE BO3pAaCTaHHUsI W yOBIBaHMS
GyHKIIMM  3HAKy MPOU3BOIAHOM.
COOTBETCTBHUE 3HAKA BTOPOU MPOM3BOHOMN BBITYKJIOCTH (BOTHYTOCTH) (PYHKITMU Ha

[ToHsiTHE TPOM3BOAHOM BBICIIETO MOPAMKA,

OTPE3KCE. 33,[[3‘-11/1 Ha MAaKCUMyM U MHHUMYM. [TousTue ACUMIITOTHI, CIIOCOOBI HX
OIpCACIICHUA. AJ'IFOpI/ITM HUCCICIO0BaHUA (I)YHKI_[I/II/I U TOCTPOCHUA €€ rpa(bmca C




MTOMOIIBbIO TPOU3BOAHON. JIpoOHO-TMHEHHAs QyHKITUS

Komb6unupoBanHoe 3ansatue

Tema 6.8
Uccnenoanue GpyHkmii u

Copepxanue yueOHOTO MaTepHana

UccnenoBanme QyHKIMH HAa MOHOTOHHOCTB M TOCTPOEHHE I'PauKOB.

NOCTpOeHUE rpaduKoB KoMbunmnpoBanHoe 3aHsTHe 2
Tema 6.9 HauGospiiee u Cogneprkanue ydeOHOro Marepraia
HauMEHbIIIee 3HAYCHUS HaxoxneHue HanOONbIIero M HAMMEHBIIErO 3HAYeHWH (GYHKIHH, MOCTpOeHHE
byHKIIUN rpa)KOoB MHOTOWJIEHOB C UCIIOJIb30BAHUEM allapara MaTeMaTUYeCKOro aHaanu3a 2
KomMb6unmnpoBanHoe 3aHsTue
Tema 6.10 IIpodeccnoHanbHO-0pHEHTHPOBAHHOE cojiepKaHue (conep:xanue
Haxoxnenue NMPUKJIATHOTO MOIYJISA)
ONTUMAIILHOIO pe3ynbraTa | HanMeHsblee 1 Haubosblee 3HadeHne PyHKLIUU 6
C IOMOILBIO IPOM3BOAHON | [IpakTHUYECKOE 3aHATHE
B IIPAKTUYECKHX 3a]ja4ax
Tema 6.11 Coneprxanne yueOHOT0 MaTepuasia
Pemenue 3anay. ®opmynsl 1 npasuia auddepenunpoBanus. VcenenoBanue GyHKIHMNA € TOMOIIBIO
[TpousBoanas QyHKIMH, ee | mpou3BoaHOM. Hanbospliee n HauMeHblIee 3HaUCHUS yHKIHH 2
pUMEHEHHE KonTponbHas pabota
Pa3znen 7. MHOrOrpaHHMKHM M TeJla BpalleHUs 44
Tema 7.1 Coneprxanne y4eOHOTO MaTepurana
Bepuunsl, pebpa, rpanu [TonsiTne MHOrorpaHHuka. Ero smeMeHTHI: BepuIuHBI, pedpa, rpaHu. JlmaroHams. OK-01, OK-02,
MHOI'OI'PaHHUKA Ceuenue. Boinykiible 1 HEBBITYKJIBIE MHOTOIPaHHUKH OK-03, OK-04,
Komb6unnpoBanHoe 3aHstue 1 OK-05, OK-06,
Tema 7.2 Copepxanue yueOHOTO MaTepUaia OK-07
[Ipusma, ee [MonsiTue npusmel. BEe ocHOBaHMS M GOKOBBIE IrpaHH. BeicoTta mpusmel. Ilpsmas u IIK 1.2, TIK 21,
COCTaBJIAIOIIME, CEYEHNE. | HAKJIOHHAsA npu3Ma. IIpaBunbHas npusma. Ee ceuenne [IK'2.3,TIK 2.4
I[Ipsimast 1 ipaBUIIbHAS KomO6uHupoBaHHOE 3aHsTHE 2

IIPpU3MBbI




Tema 7.3
[Mapannenenumnen, Kyo.
Ceuenue kyo0a,
napaiesienumne1a

Coneprxanue yueOHOTO MaTeprasa

[lapannenenunen, cBoiicTBa MPSIMOYTOJIBHOTO Mapasienenunena, kyo. CeueHue
Ky0a, mapasuienenumnena

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.4

IInpamupa, ee
COCTaBJISIOLINE, CEYCHHUE.
IIpaBuibHas nupamua.
VYcedeHHas nupaMuia

Coneprkanue y4eOHOro MaTepHuania

HI/IpaMI/II[a n ec¢ oaemeHTBEL. CeueHue nmupaMubl. HpaBI/IJ'HaHaSI nupamMuja.

Vceuennas nupaMuaa

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.5
bokosasg u monHas
MMOBEPXHOCTh MPHU3MBI,

Copepxanue yueOHOTO MaTepuana

[Tnomanp 60KOBOM M MOTHON NOBEPXHOCTH MPU3MBI, TUPAMUIbI

KoMOuHMpOBaHHOE 3aHATHE

ImrupaMuJbl

Tema 7.6 Coneprxanue yueOHOro MaTepuaa

Cummerpus B Kyoe, CummeTpusi OTHOCHTEIBHO TOYKM, NPsAMON, miockocTH. Cummerpus B KyoOe,
napajuieJienunese, napajuleJienunesie, npusMe, nupamMmuie

IIpU3Me, MUpaMHUIe KomMbOuHMpoBaHHOE 3aHsTHE

Tema 7.7 IIpo¢deccnona/IbHO-OPHEHTHPOBAHHOE coJepKaHue (conep:xkanue

[Ipumepsl cuMmMmeTpuii B

NPHUKJIATHOTO0 MOLYJIs)

npodeccun CummeTpus B IpUPO/JIE, APXUTEKTYpE, TEXHUKE, B ObITY
[IpakTrueckoe 3aHsATHE
Tema 7.8 Coneprxanne yueOHOT0 MaTepuana
[IpaBuibHbBIE [TonsaTne npaBmiIbHOTO MHOTOrpaHHHKa. CBOIMCTBA PAaBUIIBHBIX MHOTOI'PaHHUKOB

MHOTOI'PAHHUKH, UX
CBOMCTBA

KOM6HHI/IpOBaHHOe 3aHATHC

Tema 7.9

Hunmuaap, ero
cocrtaBirtronue. Ceuenue
LWINHIpA

Copepxanne yueOHOTO MaTepuana

Hunmuuap u ero snemedTsl. CedeHue NUIMHAPA (TTapajiIeIbHOE OCHOBAHHIO U OCH).
Pa3BepTka nmmmHapa

KOM6I/IHI/IpOBaHHOe 3aHATHC




Tema 7.10 Coneprxanne yueOHOTO MaTepuaa

Komnyec, ero Konyc u ero osnementsl. CeueHue KOHyca (MapajjieIbHOE OCHOBaHUIO U
cocrapisitonie. CedeHne | mpoxoJsiiee Yepe3 BepIInHy), KOHUYeCcKre ceueHus. Pa3zBepTka KoHyca

KOHYyca KoMOuHMpOBaHHOE 3aHATHE

Tema 7.11 Copepxanne yaeOHOTo MaTepuana

YcedeHHbl KOHYC.
CeueHue yceueHHOTO
KOHYyca

VYceuennslit konyc. Ero oOpa3syromas u Beicota. CeueHne yceueHHOro KOHyca

KOM6I/IHI/Ip0BaHHOG 3aHATHC

Tema 7.12
[ap u chepa, ux ceueHus

Copepxanue yueOHOro MaTepuana

ap u cdepa. Bzaumuoe pacronoxxkenue cdepsl U miockoctu. CeueHue mapa,
cdepbl

KoMOuHMpOBaHHOE 3aHATHE

Tema 7.13

[Tonstue 06 00BEME TENA.
OrHolleHre 00HEMOB
MOIOOHBIX TE

Copep:xanue yueOHOTo MaTepuana

[Tonstue 06 ob0beme Tema. OO0beM kyba M MPSAMOYTOIBHOTO MapajlieNenurne/a.
O0beM mpu3MBI U MOIOOHBIX
I'eoMeTpHUYeCKUI CMBICI ONPEICIUTENS 3-T'0 MOPsIKa

numuHApa.  OTHOIICHHE  00BEMOB Te.

KomOunupoBanHoe 3aHsTHE

Tema 7.14
OO0BeMBI U IIOMIAIN
MOBEPXHOCTEH TeJ

Coneprxanne y4eOHOTO MaTepuasia

O6bemMbl mupamuabl U kKoHyca. O0bem mapa. [Tnomaau nosepxHocrel Ten

KomOunupoBanHoe 3aHsaTHE

Tema 7.15 Coneprxanue yueOHOro MaTepuaa

KomOunanmu KomOunHanmm reoMmeTpruuecKux Tel

MHOT'OTPAaHHUKOB U TEJ [IpakTnueckoe 3anaTue

BpalllCHUS

Tema 7.16 Coneprxanne y4eOHOTO MaTepuasia

I'eomerpuueckue Hcnonb3oBaHne KOMOMHAIMI MHOTOTPaHHUKOB M TEJ BPAIIEHUS B IPAKTHKO-

KOM6I/IHaHI/II/I Ha IIPaKTHUKE

OPHUCHTHPOBAHHBIX 3ajjadax

HpaKTI/I‘-ICCKOe 3aHATHUC

Tema 7.17

Copepxanne yueOHOTO MaTepuana




Pemrenue 3agau.

OOBeMEI U mIom@aay MOBEPXHOCTH MHOTOTPaHHUKOB U TCJI BpalllCHUA

MHOrorpaHHUKH U Teia KonTponbnas pabota 2

BpallleHUs

Pasnen 8. [lepBooOpasnasi pyHKUIMH, ee IPUMEHEHHE 14

Tewma 8.1 Copepxanne yaeOHOT0 MaTepuana OK-01, OK-02,

ITepBooOpa3Has GpyHKIMU. | 3amadya O BOCCTAHOBIICHHH 3aKOHA JIBHIKEHHS M0 M3BECTHOM CKopocTH. IToHsTHE OK-03, OK-04,

[IpaBuna Haxox1€HUS uHTerpupoBanus. O3HAKOMJICHHE C TOHATHEM HMHTETpaja W MEepBOOOpa3HON s OK-05, OK-06,

epBOOOPa3HBIX ¢bynkunn y=f(x). Pemenue 3amad Ha CBS3b MEPBOOOPA3HOM W €€ MPOM3BOIHOM, OK-07
BBIYMCIICHHE TEPBOOOpa3HON miis naHHOW ¢yHKiuu. Tabmuma dopmyn st K 1.2, IIK 21,
HaXO0XXJICHUS epBOOOpa3HbIX. M3yueHue npaBuil BEIYUCICHHS IEPBOOOPA3HOM 2 K 2.3, 11K 2.4
KomOunupoBanHoe 3aHsTHE

Tema 8.2 Coneprxanue yueOHOro MaTepuana

IInomans KpUBONMHENHON | 3aaun, MPUBOASIIME K TOHATHIO OIPEAEICHHOIO0 HMHTErpaja — O BBIYUCICHUU

Tpaneuuu. Popmyia IJIOIAAM  KPUBOJIMHEMHOW Tpamenmuu, O TIepeMenieHun Touku. [loHATHe

Herotona — JleitOnuna OIPEACIIEHHOTO  HMHTErpala. l'eomerpuueckuii ¥ (QU3NYECKUHA  CMBICH
ompenaeneHHoro uarerpana. @opmyna Hetorona— Jleiibauia 2
KomOunupoBanHoe 3aHsaTHE

Tema 8.3 Coneprxanue yueOHOT0 MaTepuasia

Heonpenenenuslii u [TonsTHE HEONPEAEIEHHOTO UHTETpalIa

OIpeEIEHHBIN KoMb6unupoBanHoe 3ansatue 2

WHTETPaIbI

Tema 8.4 Coneprxanue yueOHOro MaTepuana

[Tonsitue 06 ['eomeTpryecKknii CMBICH ONPEIEICHHOTO HHTETpaia
KomOunupoBanHoe 3aHsaTHE 2

OTpe/IeIEHHOM MHTerpase
KaK IJIOIau
KPUBOJIUHEUHOM
Tpamneuuu

Tema 8.5
OmnpeneneHHbIil HHTErpa

IIpodeccnonaibHO-OpHEHTHPOBAHHOE COJlepKaHue (CoepKaHue MPUKIATHOTO
MO/LyJIst)




B JKM3HHU I'eomeTpuueckuii cmbicil omnpenesneHHoro uHrterpaina. ®opmyna Hprotona -
JleitOaMIA.
Pemenuie 3amau Ha mpUMEHEHNE UHTErpaja i BRIYUCICHU GU3NYECKUX BETUYHH
U TII0Imaen 4
[IpakTrueckoe 3aHsiTHE
Tema 8.6 Copepxxanne yaeOHOTo MaTepuana
Pemenue 3anau. [TepBoobOpasnas ¢pynkuuu. [IpaBuna HaxoxaeHus nepBoodpasHsix. Ee mpumenenue
ITepBoobOpasnas pynkimu, | KonrponsHas pabora 2
ee MpuMeHEeHHe
Pa3znen 9. Crenenn u kopHu. CreneHHasi QyHKUMSA 18
Tema 9.1 Coneprxanue yueOHOT0 MaTepuasia
Crenennas ¢pyHkuus, ee [lonsiTHe KOpHA Nn-0il CTENEHU U3 JEUCTBUTENIBHOIO uncia. OyHKIuu y = 5‘.,“; UX
CBOUCTBA cBoiicTBa U rpaduku. CBOICTBAa KOPHS N-Oi CTENEHH
KoMb6unnpoBanHoe 3aHsTue 4
Tema 9.2 Copep:xanue yueOHOT0o MaTepuana
[TpeobOpazoBanue [IpeoOpa3oBanne nppalMOHATBHBIX BbIPAKEHUM
BBIPDAKEHUH ¢ KOPHAMU N- | KoMOMHHPOBAHHOE 3aHATHE 4
oli cTeneHu OK-01, OK-02,
Tema 9.3 Coneprxanue yueOHOT0 MaTepuasia OK-03, OK-04,
CBoiicTBa CTeNEHU C [TonsTHe cTemeHu ¢ MOOBIM pallMOHANBHBIM MOKa3aTeneM. CTemneHHble (PyHKIUU, OK-05, OK-07
palMOHaIBHBIM U WX CBOWCTBA U rpaduKu
JIEUCTBUTEIILHBIM KomOunupoBanHoe 3aHsTue 2
MOKa3aTeNsIMU
Tema 9.4 Coneprxanue yueOHOT0 MaTepuasia
Pemenue PaBHOCHUIIBHOCTh HMppalMOHAIBHBIX YpPAaBHEHMH UM HEPABEHCTB. MeTolbl HX
MPpaLMOHATILHBIX peuieHus. Penienne nppaimoHanbHbIX YpaBHEHU U HEPABEHCTB
YPaBHEHHM U HEPABEHCTB | KoMOMHHPOBAHHOE 3aHATHE 6

Tema 9.5

Copep:xanne yueOHOTO MaTepuana




CreneHu 1 KOpHHU.

Ompenenenue creneHHoW ¢GyHKIMH. Vcmonb3oBaHWEe €€ CBOWCTB TPHU PEIICHUH

CrenenHas pyHKIUSA yYpaBHEHHI U HEPABEHCTB 2
KonrponsHas pabora
Hrorosoe 3ansiTHE 2
Paznen 10. [Toka3aTeabHasi pyHKIUSA 18
Tema 10.1 Coneprxanue yueOHOT0 MaTepuaia
[Toka3zarenbHas pyHkuus, | CTerneHb C OPOU3BOJBHBIM  JCHCTBUTEIBHBIM  IOKa3zaTeneM. OrmpeaeneHue
€€ CBOMCTBa noka3zaTtenbHON (PyHKIMH, ee CBOWCTBA M Tpaduk. 3HAKOMCTBO C NPUMEHEHHUEM
MoKa3arelnbHON (QyHKIMH. PeleHne moka3zaTenbHbIX YpaBHEHUN (YHKIIMOHAIBHO-
rpadUuecKuM METOI0M 4
KomOunupoBaHHoe 3aHATHE
Tema 10.2 Copep:xanue yueOHOro MaTepuana
Pemenne nokasarenpHblx | PereHne TOKa3aTeNbHBIX YPaBHCHHWU METOJIOM YpaBHHBAHHS ITOKa3aTelieH, OK-01, OK-02,
YPaBHEHM U HEPABEHCTB | METOJIOM BBEACHHUS HOBOW IEPEeMEHHOU, ()yHKIIMOHAIBHO-TPAUIECKAM METOIOM. OK-03, OK-04,
Pemrenue nmokazaTebHBIX HEPABEHCTB 9 OK-05, OK-07
[IpakTuyeckoe 3aHsATHE
Tema 10.3 Copep:xanue yueOHOT0 MaTepuana
Cucremsl okasaTenbHbIX | Pemenne cucteM moka3aTeibHBIX YpaBHEHUI
ypaBHEHUH KomMOuHMpoBaHnHoOe 3aHsTHE 3
Tema 10.4 Coneprxanne yueOHOTO MaTepuasia
Pemenue 3anay. Pemenne noxa3aTenbHBIX YpaBHEHUN METOJOM YpAaBHMBAHMS IOKaszaTelned u
[TokaszarenpHas QyHKIUSA | METOJOM BBEIICHHUS HOBOM MIEpEeMEHHOI1. PelieHre mokas3areabHbIX HEPABEHCTB
KonrtponsHas pabora 2
Paspnen 11. Jlorapugmsl. Jlorapupmudeckas pyHkuus 30 OK-01. OK-02
Tema 11.1 Conepskanue yuebHOro MaTeprana OK- 03’ OK-0 4’
Jlorapugm uucna. Jlorapudm yucna. JlecaTHyHbIA U HATYPAJIBHBIN JOrapu(mbl, YUCIIO € OK-0 5” OK-O7’
I[eCHTH‘IHBIHUI/I KoMmOnHMpOBaHHOE 3aHSATHE . TIK 1.2, TIK 21,
HATYPATBHbIT MK 2.3, 1K 2.4

JorapuMmsbl, YUCIIO €




Tema 11.2 Coneprxanne yueOHOTO MaTepuaia

CsoiicTBa norapudmos. CgoiicTBa sorapudmos. Onepariyst JorapupmMUpOBaHUsI.
Oneparus Komb6unupoBanHoe 3ansrue

norapuMUpOBaHUS

Tema 11.3 Copepxanne yaeOHOT0 MaTepuana

Jlorapudmmueckas Jlorapudmuueckast GyHKIHUSA U €€ CBOHCTBA

¢byHKLUs, ee CBOWCTBA

KOM6I/IHI/IpOBaHHOG 3aHATHC

Tema 11.4

Pemenue
JorapupMHUUECKUX
YPAaBHEHUN U HEPABEHCTB

Copep:xanue yueOHOro MaTepuana

[Tonsitue norapupmuyeckoro ypaBHeHHs. Omnepauus mnoTeHUUpoBaHus. Tpu
OCHOBHBIX METOJa PpEIICHUs JOrapu(pMHUUECKHX YypaBHEHHUH: (DYHKIIMOHAIBHO-
rpaduuecKkuii, MeTOoJ] IMOTEHLUUPOBAHMS, METOJ BBEAECHUS HOBOM IEPEMEHHOI.

Jlorapudmuueckrue HepaBeHCTBA

KomOunupoBanHoe 3aHsTne

Tema 11.5 Coneprxanue yueOHOT0 MaTepuasia

Cucremsl AJNTOPUTM pelIeHUs] CHCTEMbl ypaBHEHHH. PaBHOCHIBHOCTH JOrapupMHUUECKUX
JorapuMUIECKUuX YpaBHEHUH U HEPABEHCTB

yYpaBHEHUN KomOunupoBaHHoe 3aHATHE

Tema 11.6 IIpodeccnonanbHO-OPHEHTHPOBAHHOE CO/lep:KaHMe (ColepKaHNe PUKJIATHOTO

Jlorapudmsl B ipupose u
TEXHHUKE

MO/1YJIfA)

[Ipumenenne morapudma.

MaTeMaTHYECKUE CBOMCTBA

Jlorapudmuueckas cnupans B npupoge. Ee

HpaKTqucxoe 3aHATUC

Tema 11.7
Pemenue 3agau.
Jlorapudmsi.
Jlorapudmuaeckas

byHKIHS

Copep:xanue yueOHOT0 MaTepuana

Jlorapudmuueckas pynkuus. Pemenne npocteimumx JorapupmMu4eckiux ypaBHEHUN

KontponbHas padota

[Tonsitue MuOkecTBa. [TogMHOXkecTBO. Oniepanuu ¢ MHOKECTBAMU

KoMbuHMpoBaHHOE 3aHATHE

Onepanuu ¢ MHOXkecTBaMH. ONHMCaHUE pPealbHBIX CUTYallMi ¢ IOMOIIBEO MHOKECTB.
[Tpumenenue rpadoB K pelIeHHIO 3a/1a4




KontponbHas padota

Pa3zgen 13. JjieMeHTbl KOMOMHATOPUKH, CTATUCTHKHA U TEOPUU BEPOSITHOCTEH 26
Tema 13.1 Coneprxanue yueOHOro MaTepuaia
MHoxecTBa [Tonstue MuoxecTBa. IlonMHOXkecTBO. Oniepaiii ¢ MHOKECTBaMU

KoMOMHHUPOBaHHOE 3aHSATHE 2
Tema 13.2 Coneprxanue yueOHOro MaTepuaia
OcCHOBHBIE TIOHATHUS [lepectaHOBKH, pa3MeIlIeHUs, COUYCTAHMUS.
KOMOMHATOPUKHU KomMb6unmnpoBanHoe 3ansrtue. 4
Tema 13.3 Coneprxanue yueOHOro Marepuasia
CoObITHE, BEPOSITHOCTD CoBMecTHBIE U HECOBMECTHBIE COOBITHS. TeopeMbl 0 BEpOSTHOCTH CyMMBbI COOBITHH.
coObITHs. CrioXKeHHne u VYcinoBHas BEpPOATHOCTb. 3aBUCHUMbIE M HE3aBUCUMBIE COObITHS. TeopeMbl 0O
YMHOXXEHHE BEPOATHOCTEN | BEPOATHOCTH MIPOU3BEACHUS COOBITHIA.

KomMb6unupoBanHoe 3aHsrue 4
Tema 13.4 Conepsxanue yueOHOro Matepuasia
BepositHOCTB B OTHOCHUTENBHAS YaCTOTa COOBITHS, CBOMCTBO €€ yCTOMYUBOCTH. CTaTUCTHYECKOE
poheCCHOHATBHBIX ornpezeneHue BepossTHOCTU. O1ieHKa BEPOSITHOCTH COOBITUS
3ajaa4ax KomOunupoBaHHoe 3aHsTHE

4

Tema 13.5 Copep:xanue yueOHOT0 MaTepuana
JluckpeTHas ciydaiiHast Bunel cioywaiineix BennuuH. OnpenencHue IUCKPETHOW CIIyd4allHOM BEJINYUHBI.
BEJIMYMHA, 3aKOH €€ 3aKkoH pacrpeieneHus JTUCKPETHOM ciydailHOM BenuuuHbl. Ee uncnoBble
pacripenieieHus XapaKTEPUCTHKH 3

KomOunupoBanHoe 3aHsaTHE
Tema 13.6 Copep:xanue yueOHOT0o MaTepuana
3ajaun MaTemartuueckoi | Bapumarmonnelii  psaa. Ilommron wactor u  ructorpamma. CraTHCTHYECKHe
CTaTUCTUKU XapaKTePUCTHKH psijia HAOII01aeMbIX JJAaHHBIX

KoMOMHUPOBaHHOE 3aHATHE 3
Tema 13.7 IpodeccnoHabHO-OPHEHTHPOBAHHOE COJepKaHMe (COAepPKaHUe NPUKJIATHOTO

Cocrasiienue Ta0IuI u

MO/1YJIfA)

OK-01, OK-02,
OK-03, OK-04,
OK-05, OK-07
MK 1.2, IK 21,
K 2.3, TIK 2.4




yarpamMm Ha MpaKTUKe

[TepBuunas oOpaboTKa CTaTUCTUUECKUX AaHHBIX. [ paduyeckoe ux mpeacraBieHue.
HaxoxneHue cpeiHUX XapaKTEPUCTHK, HAOII0JaeMbIX JaHHBIX

[TpakTHyeckoe 3aHsATHE 4
Tema 13.8 Copepxanrie yaeOHOTO MaTepuana
Pemenue 3anau. OnemenTsl KoMOuHaTopuku. CoObiTHE, BEpOATHOCTb COObITHS. CloXKeHHe U
OeMeHThI YMHOXEHHE BEpOSITHOCTEMN
KOMOUHATOPUKH, KonTtponpsHas padora 2
CTaTUCTUKHU U TEOPUHU
BEPOATHOCTEMN
Pa3nen 14. YpaBHeHus U HepaBeHCTBA 14
Tema 14.1 Coneprkanue y4eOHOro MaTepuana
PaBHOCMIIBHOCTB PaBHOCHIBHOCTh ypaBHeHUHl M HepaBeHCTB. OmpeneneHus. OCHOBHBIE TEOPEMBI
YPaBHCHMI U HEPABEHCTB. | paBHOCWIIBHBIX II€pexoJax B YpaBHEHMsSX M HepaBeHcTBax. OOmme MeTojbl
OOmue MeTobl pELIEHNsT | pelIeHUs] YPaBHEHHUI: Mepexo OT paBeHCTBA (YHKIUI K PaBEHCTBY apryMEHTOB 4
JUIsE MOHOTOHHBIX (DYHKIIMM, METOJ pa3iokKeHHs] Ha MHOXKUTEIH, METOJ BBEJICHUS
HOBOMW NEPEMEHHOM, (PYHKIIMOHAIbHO-TpapUUECKUI METO T
KomMmOuHMpoBaHHOE 3aHSTHE OK-01, OK-02,
Tema 14.2 Copneprxanue yueOHOro MaTepuaa OK-03, OK-04,
I'paduueckuit meron OO011re MeTobI pelIeHs] HEPaBEHCTB: MEPEX0]] OT CPABHEHUS 3HAUCHUN (YHKLUH OK-05, OK-06,
pEelleHUs] ypaBHEHUH, K CpaBHEHMIO 3HAUYEHUIH apryMeHTOB [UIi MOHOTOHHBIX (DYHKIUH, MeTox OK-07
HEPaBEHCTB MHTEPBAJIOB, (PyHKIMOHAIBHO-Tpaduueckuii meroa. I'paduyeckuii metoa pemieHus [IK 1.2, TIK 21,
yYpaBHEHUU U HEPABEHCTB 4 IIK 2.3, 11K 2.4
Komb6unupoBanHoe 3aHsaTHe
Tema 14.3 CogepxaHue yaeOHOTO MaTepHaa
VYpaBHeHus u Onpenenenne monynsa. Packpeitme Monyns mno omnpexneneHuto. IIpocreitmne
HEPABEHCTBA C MOJYJIEM YPaBHEHHUS M HEPABEHCTBA ¢ MojayJieM. [IpumMeHeHne paBHOCHIIBHBIX IEPEXOJ0B B
OIPEEIICHHBIX TUIIAX YPAaBHEHUI U HEPABEHCTB C MOAYJIEM 2

KOM6I/IHHpOBaHHOC 3aHATUC

Tema 14.4

Conepxxanue yaeOHOro MaTepraia




Penrenue 3amau.

OO0mue MeToAbl pelieHrs YpaBHEHU. YpaBHEHUS M HEPABEHCTBA C MOAYJIEM H C

VYpaBHeHUS U napameTpamu

HCpaBeHCTBA KonTponsHas padora 2
Hrorosoe 3aHsTHe 2

KoncyabTanuu 2

IIpomeskyTouHas arrecTtanus B Gopme IK3aMeHa 6

Bcero: | 302




3. YCJIOBUS PEAJIM3AIIMU YYEFHOU JUCHUTLJIAHBI

3.1. TpeGoBaHusI K MUHUMAJILHOMY MAaTePHATBLHO-TEXHHYECKOMY 00ecTieYeHHIo0.
Peanmzanus mporpaMmel ydeOHOTO ITpeaMeTa TpeOyeT HaIn4usl yueOHOTO KaOuHeTa.
O6opynoBanue yaeOHOTo KabUHeTA!
MOCaJ0YHbBIC MECTA MO KOJIMYECTBY 00YYaOIIIXCS,
pabouee MecTO mpernoiaBaTers,
pa3aaTouHBIA MaTepHal.
TexHuveckue cpeacTBa OOyUCHHUS:
MIEPCOHATIBHBIN KOMITBIOTEP
*MHOTO(YHKITHOHAIBHBIH KOMILIECKC TPEoaBaTes;

*HATJISIHBIE TOCOOHS (KOMITJICKTHI YY€OHBIX TAOJHUI], ITAKATOB, MOPTPETOB BHIIAIOIIIHXCS
YUYCHBIX-MAaTEMATUKOB U JIp.);

*HH()OPMAITMOHHO-KOMMYHHKATUBHBIC CPEJICTBA;

*3KpPaHHO-3BYKOBBIE TIOCOOUS;

*KOMIUIEKT TEXHUYECKOH JJOKYMEHTAIMH, B TOM YHCJIC TIACTIOpTa Ha CPEACTBA O0yUCHHS,
HHCTPYKIHUHU IO UX UCITIOJB30BAHUIO U TCXHUKE 6e3OHaCHOCTI/I;

3.2. UndopmanuonHoe odecrnedenne 00yueHust

1. JIns peanusanuu mporpamMmbl OMOIHMOTEYHBIH (OHJ 00pa30BATEIBHON OpraHU3alHs HUMEET
NeYaTHBIC W/WJIH AJIEKTPOHHBIE 00pa3oBaTelbHbIe U HH(OPMAIIMOHHBIE PECYPCHI, PEKOMEHIOBAHHBIC JIJIS
WCIIOJIB30BaHUS B 00pA30BATEIBHOM IPOLIECCE, HE CTapIIe MSATH JIET C MOMEHTA U3JIaHHs.

2. PexoMeHayemble MeYaTHbIE H3JaHUS IO peanu3aluu 001eo0pa3oBaTeIbHON TUCIHUIUIMHEI
MIPEJCTAaBICHBI B METOJMUECKUX PEKOMEHALUAX IO OPraHu3alul 00ydeHusl.
OcHOBHbIE HCTOYHHKH:
. ®. Hlapeirun. ['eomerpus (6a30Bbiit ypoBenb). 10-11 kimaccel. — M., 2021.
I'. K. MypasuH, O. B. MypaBuna. AnreOpa 1 Hauajia MaTeMaTHYeCKOTo aHau3a (0a30BbIil ypoBeHs). 10
K11 — M., 2022.
I'. K. MypasuH, O. B. MypaBuna. AnreOpa 1 Hauajia MaTeMaTHYECKOTo aHau3a (6a30BbIil ypoBeHs). 10
ki1 — M., 2021.

JlonoJIHUTE/IbHbIE HCTOYHUKH:

bammakoB M.U. MaremaTuka: yueOHUK Ul CTYACHTOB YUPEKICHUN CpeAHEro NpoQecCuoHaIbHOTO
obOpazoBanus/ M. U. bammmakos. — M.: U3gatenbckuit oM «Akanemusi», 2019

bamvakoB M.U. Maremaruka: kaura juig npenojasaress/ M. . bammvakos. — M.: U3natensckuii jom
«Axkagemusy», 2014

HNHuTepHeT-pecypcsl
www.fcior.edu.ru (MHdopmMamonHble, TPEHUPOBOUHBIE U KOHTPOJIbHBIE MaTEPHAIIbI).
www.school-collection.edu.ru (Eaunas koyieKun uGpOBBIX 00pa30BaTEIbHBIX PECYPCOB).



4. KOHTPOJIb M OIEHKA PE3YJIbTATOB OCBOEHUS YUEFHOM

JANCHUITIINHBI
Oob6masi/mpodeccnoHanbHaA Pa3nen/Tema THI OLeHOYHBIX
KOMIIeTeHIH S MepONPHUSITHSI
OK 01. BeiObupath criocoOsr P1,Temal.1,1.2,1.3 [-o/ct, 1.4,1.5,1.6 TectupoBaHue
pelIeHus 3a1a4 P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/c,2.6 | Vernprit ompoc
po(ecCHOHATEHOM P3, Temsr 3.1, 3.2, 3.3 [T-o/c, 3.4 Maremarudeckuii
JEeATEIILHOCTYU IPUMEHUTEIIHLHO P 4, Temmr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 JUKTAHT
II-o/c, 4.8, 4.9, 4.10, 4.11
K pa3JIMYHBIM KOHTEKCTaM P 5, Tembr 5.1, 5.2 NuauBuayanbpHas
P 6, Temn1 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOATEILHAA
I1-o/c, 6.8, 6.9, 6.10 IT-o0/c, 6.11 pabora
P7, Temn 7.1,7.2,7.3,74,75,7.6,7.7 [IpencraBnenue
IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, Pe3yJIbTATOB

7.13,7.14,7.15,7.16, 7.17
P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temrr 9.1,9.2,9.3,9.49.5

NpPaKTHYECKUX padoT
3amuTa TBOPUYECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 pagot

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 3amura

11.5,11.6 T-o/c, 11.7 MHIUBUAYAJIbHBIX

P 12, TeMbl 121, 122, 123, 12.4 IIPOCKTOB

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 KouTposibHas paboTa

IT-o/c, 13.6 Brinonnenue

P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5

M-oc, 14.6 3K3aMteaLII/IOHHBIX

3aIaHui

OK 02. Ucnons30BaTh P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
COBPEMEHHbIE CPEICTBA P2, Tems1 2.1,2.2,2.3,2.4,2.511-0/¢,2.6 | Vecrnprit ompoc
MOUCKA, aHaJIu3a U P3, Temsr 3.1, 3.2, 3.3 IT-o/c, 3.4 MareMaTHuecKuit
T —— P 4, Temsl 4.1, 4.2, 4.3, 44, 4.5, 4.6, 4.7 MKTAHT

IT-o/c, 4.8, 4.9, 4.10, 4.11
1 uHGOPMAIMOHHBIE P 5, Temsi 5.1, 5.2 WupuBuyanbHas
TEXHOJIOTHH JIJISl BEITTOJTHCHHSI P 6, Temni 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOSITEIIbHAS
3a1a4 IPO(eCCHOHANBHOM I1-o/c, 6.8, 6.9, 6.10 IT-o0/c, 6.11 pabora
NEeSATeTbHOCTH P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7 [IpencraBnenue

I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12, Pe3yIIBTATOB

7.13,7.14, 7.15, 7.16, 7.17

P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,
11.5,11.6 IT-o/c, 11.7

P12, Temsr 12.1, 12.2, 12.3, 12.4

P 13, Temsr 13.1, 13.2, 13.3, 13.4, 13.5
IT-o/c, 13.6

P 14, Temnr 14.1, 14.2, 14.3, 14.4, 14.5

IT-o/c, 14.6

MPaKTUYECKUX padboT
3anuTa TBOPYECKUX
pabot

3amura
WHNBUIYaIbHBIX
MIPOEKTOB
KontponbHas padota
Brimosninenue
HK3aMEHAIIMOHHBIX

1
lMpogeccuoHanbHoe-opueHMUPo8aHHOE CoOepHaHue




3aJaHun

OK 03. Ilmanuposats u
pean30BBIBATH COOCTBEHHOE
npogeccuoHaIbHOE U
JMYHOCTHOE Pa3BHUTHE,
MPEIIPUHUMATEIBCKYIO
JeSITeTbHOCTD B
npodeccuoHanbHOU chepe,
UCTIOJIB30BaTh 3HAHUS TI0
(UHAHCOBOW TPAMOTHOCTH B
Pa3INYHBIX KU3HEHHBIX
CHUTYaIUIX

P1,Temal.1,1.2,1.3I1-0/c,1.4,1.5,1.6
P2, Temsr 2.1,2.2,2.3,2.4,2.51I-0/c, 2.6
P 3, Temsr 3.1, 3.2, 3.3 I1-0/c, 3.4

P 4, Temsl 4.1, 42, 4.3, 4.4, 45, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1, 5.2

P 6, Temn 6.1, 6.2, 6.3,6.4,6.5,6.6,6.7
IT-o0/c, 6.8, 6.9, 6.10 I1-0/c, 6.11
P7,Tems 7.1,7.2,7.3,7.4,7.5,7.6,7.7
I1-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
7.13,7.14,7.15,7.16, 7.17

P 8, Temnr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6

P9, Temn1 9.1,9.2,9.3,9.4,9.5

TectupoBanue
YcTHBIN onpoc
MareMaTH4eCKU
JUKTAHT
NunuBunyanbHas
CaMOCTOsTEIIbHAs
pabora
[IpencraBnenue
pEe3yIbTATOB
MPAaKTUYECKUX paboT
3amuTa TBOPUYECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 pador
P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4, 3amura
11.5,11.6 IT-o/c, 11.7 VHIUBUYAJIbHBIX
P12, Temsr 12.1,12.2,12.3,12.4 IPOEKTOB
P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5 KonTponbHas pabota
[I-o/c, 13.6 Brinonsenue
P 14, Temnr 14.1, 14.2, 14.3, 144, 14.5
9K3aMEHAIMOHHBIX
IT-o/c, 14.6 .
3a7aHui
OK 04. DddexTuBHO P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
B3aUMOJICCTBOBATH U P2, Temw 2.1,2.2,2.3,2.4,2.51-0/c, 2.6 | Vcrusiii oIpocC
paboTaTh B KOJUIEKTUBE U P3, Temer 3.1, 3.2, 3.3 [I-0/c, 3.4 MartemaTuueckuii
KOMAHIIC P 4, Temsr 4.1, 42, 4.3, 4.4, 4.5, 4.6, 4.7 -
A M-o/c, 4.8, 4.9, 4.10, 4.11 o
P 5, Temsr 5.1,5.2 NnpmeunyansHas
P 6, Temsl 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 CaMOCTOATECIbHAA
IT-o/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 pabota
P7, Temm 7.1,72,7.3,74,7.5,7.6,7.7 [IpencraBnenue
H'O/C,7.8,7.9, 710 H-O/C, 71 1, 7.12, p€3YJ'II>TaTOB

7.13,7.14, 7.15, 7.16, 7.17
P 8, Temsr 8.1, 8.2, 8.3, 8.4, 8.5, 8.6
P9, Temr1 9.1,9.2,9.3,9.49.5

MPaKTUYECKUX paboT
3amura TBOPUECKUX

P 10, Temst 10.1, 10.2, 10.3, 10.4 pador

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 3ammTa

11.5,11.6 [T-o/c, 11.7 WHIVBUAYaAJIbHBIX

P12, Temsr 12.1,12.2, 12.3,12.4 IIPOEKTOB

P 13/, Tleg\416>1 13.1,13.2,133,134,135 | Komrpomssas padora

-o/c, 13.
P 14, Temst 14.1, 142, 143, 14.4, 14,5 | Croomserne
Meo/e, 14.6 BKSaMteaLII/IOHHBIX
3a7aHuil

OK 05. OcymectBusars yerayto | P 1, Tema 1.1, 1.2, 1.3 II-o/c, 1.4, 1.5, 1.6 TectupoBanue
Y MIMCbMEHHYIO P 2, Temel 21, 22, 23, 24, 2.5 H'O/C, 2.6 VY CTHBIN ompoc
KOMMYHHUKALHIO Ha P'3, Temwi 3.1, 3.2, 3.3 Tl-o/c, 3.4 MatemaTuueckuit
TOCYAapCTBEHHOM SA3BIKE 1?[4’/ TZMSB ! 44'91 ’ 441%’ 2%1 44,45, 4.6, 4.7 OUKTAHT
Poccuiickoit ®enepanum ¢ P_(S)’CT’ el\'“)’l 5'_ 1” 5'.2 t VHauBuayansHas
y4ETOM OCOOEHHOCTEH P1,Temal.l,12, 1.31-0/c,1.4,15 1.6 | camocrosTenbHas
COLMAILHOTO M KYJILTYPHOTO P2, Tems1 2.1,2.2,2.3,2.4,2.5 1-0/c, 2.6 | paboTa

KOHTCKCTa

P 3, Temst 3.1, 3.2, 3.3 TI-0o/c, 3.4

IIpencrasnenue




P 4, Temsl 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7
IT-o/c, 4.8, 4.9, 4.10, 4.11

P 5, Temrr 5.1, 5.2

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

pe3yIbTaToB
MPaKTUYECKUX padoT
3amuTa TBOPUYECKUX

M-o/c, 6.8, 6.9, 6.10 TT-o/c, 6.11 pador

P7, Tempr 7.1,7.2,7.3,74,7.5,7.6,7.7 | S2uuta

IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12, HHAUBHAYAIEHBIX

7.13,7.14,7.15,7.16, 7.17 MPOCKTOB

P 8, Temrur 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 KonTponbHas padota

P9, Tems1 9.1,9.2,9.3,9.49.5 BLIIOIHERHE

P 10, Temnr 10.1, 10.2, 10.3,10.4 5K3aMEHALMOHHBIX

P11, Temer 11.1,11.2, 11.3 IT-o/c, 11.4, .

11.5,11.6 TI-o/c, 11.7 Sanatn

P12, Temsr 12.1, 12.2,12.3, 12.4

P 13, Temnr 13.1, 13.2, 13.3,13.4,13.5

IT-o/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 144, 14.5

IT-o/c, 14.6P 9, Tems1 9.1, 9.2, 9.3,

9.4,9.5

P 10, Temsr 10.1, 10.2, 10.3, 10.4

P11, Temsr 11.1,11.2, 11.3 IT-0/c, 11.4,

11.5,11.6 IT-o/c, 11.7

P12, Temm 12.1,12.2, 12.3

P 13, Temnr 13.1, 13.2, 13.3, 13.4, 13.5

IT-o/c, 13.6

P 14, Temn 14.1, 14.2, 14.3, 144, 14.5

I1-o/c, 14.6
OK 06. IIposiBnATh P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue
rpakJaHCKO-TIaTPHOTUYECKYIO P 6, Temsr 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 6.7 YcTHblii onpoc
MO3ULINI0, IEMOHCTPUPOBATH IT-0/c, 6.8, 6.9, 6.10 IT-o/c, 6.11 MarteMaTH4eCKUl
0CO3HAHHOE TIOBEACHHE Ha P7, Temm 7.1,72,7.3,74,7.5,7.6,7.7 TMKTAHT

IT-0/c,7.8,7.9, 7.10 I1-o/c, 7.11, 7.12,
OCHOBE TPAIUITMOHHBIX 7.13,7.14,7.15, 7.16, 7.17 NuauBuayanbHas
00IIeUEeTIOBEYECKUX P8, Tems 8.1, 8.2, 8.3, 8.4,8.5, 8.6 CaMOCTOSITEIIbHAS
IIEHHOCTEHl, B TOM 4HCIIe C P 14, Temsr 14.1, 14.2, 14.3, 14.4, 14.5 pabora
Y4€TOM FrapMOHU3AIUN I-o/c, 14.6 [IpencraBnenue
MEKHAIIMOHAIBHEIX 1 pe3yIbTaTOB

MCIKPCIIUTUO3HBIX OTHOIJ.IGHPIIZ,
IMPUMCHATH CTaHAAPTHL

MPAaKTUYCCKUX pa60T
3aH_II/ITa TBOPYCCKUX

AHTUKOPPYIIIUOHHOTO pabot

MMOBEACHMUS 3amuTa
WHIMBUTYTbHBIX
MIPOCKTOB
KonTponbhas pabota
Brimonnenue
9K3aMEHAIIMOHHBIX
3aJlaHui

OK 07. ConencTBOBaTh P1,Temal.1,1.2,1.31I-0/c,1.4,15,1.6 TectupoBanue

COXPAHEHHIO OKPYKAIOIICH P2, Temsr 2.1,2.2,2.3,2.4,2.511-0/c,2.6 | Vecrnprit ompoc

cpensl, pecypeochepexennio, | F 3> Temer 3.1, 3.2, 3.3 Il-o/c, 3.4 Maremarudeckuii

IPHMEHATE SHAHKA 06 P 4, Temsr 4.1, 4.2, 4.3, 4.4, 4.5, 4.6, 4.7 HKTAHT

I1-o/c,4.8,4.9,4.10,4.11




W3MEHEHUHU KIUMaTa, P 5, Temnr 5.1,5.2 NunuBuayansHas
IPUHIIAIIEL GEPEITHBOTO P 6, Temsr 6.1, 6.2, 6.3, 0.4, 6.5, 6.6, 6.7 CaMOCTOSITETbHAS
MIPOU3BO/ICTBA, 3 (HEKTUBHO II-0/c, 6.8, 6.9, 6.10 II-o/c, 6.11 pabora
JICCTBOBATh B YPE3BbIYANHBIX P7,Tem 7.1,7.2,73,74,7.5,7.6,7.7 [IpencraBnenue

IT-0/c,7.8,7.9, 7.10 IT-o/c, 7.11, 7.12,
e 7.13,7.14,7.15,7.16,7.17 e

P 8, Temsi 8.1, 8.2, 8.3, 8.4, 8.5, 8.6 MPaKTHYECKHX PaboT

P9, Temsr 9.1,9.2,9.3,9.4,9.5 3aimuTa TBOPYECKUX

P 10, Temsr 10.1, 10.2, 10.3, 10.4 pabor

P11, Temsr 11.1,11.2, 11.3 IT-o/c, 11.4, 3ammra

11.5,11.6 IT-o/c, 11.7 WH MBIy AT HBIX

P12, Temsr 12.1,12.2,12.3,12.4

P 13, Temst 13.1, 13.2, 13.3, 13.4, 13.5 MPOCKTOB

M-o/c, 13.6 KonTponbHas pabota

P 14, Temsr 14.1, 14.2, 14.3, 144, 14.5 Beinonnenne

-o/c, 14.6 9K3aMEHAIMOHHBIX

3aJlaHui

IIK1.1 P1,Temal.;P2,T2.3
1IK1.2 P1,Tems11.1,1.2,1.3; P2, Temnr1 2.3, 2.5

P5,Tema 5.1
IIK1.3 P1,Temal.1; P2, Temn2.3,2.5
1IK1.4 P1,Temal.1; 1.3
1IK3.2 P1,Temnil.1,1.3; P3,Tema3.3; P4, Temad.1

P5,Tema5.1; P8, Tema 8.1
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