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PaGouast mporpamma yueOGHOTO mpenMera MaTtemaThka pa3paboTaHa B
COOTBETCTBUHM C: (emepaibHbIM TOCYJapCTBEHHBIM  00pa30BaTEIbHBIM
CTaHIIAPTOM CpeAHero oO0mero oO0pa3oBaHUS, YTBEPXKIACHHBIH MPHUKA30M
Munoopuayku Poccunm ot 17 wmas 2012 1. Ne413, denepaibHoi
00pa3oBaTeNpHON MPOrpaMMoi cpemHero obmiero oopasoBanus; Konmenmuei
MIPETIOAaBAHHSI 0011e00pa3oBaTeIbHBIX TUCTIUTUTAH C y4eTOM
npoecCuoHaTbHON HaMnpaBICHHOCTH nporpamm CpEIHETO
npodecCHoHaNBFHOTO0 00pa30BaHus, peajn3yeMbIX Ha 06a3e OCHOBHOTO OOIIEro
o0Opa3oBaHMsl, YTBEPKIECHHONW pacrhopsbkeHneM MUHHCTEpCTBA MPOCBEIIECHUS
Poccuiickoit ®@enepanuu ot 30 anpenst 2021 r. Ne P-98, a takxke ¢ yu€tom
tpeboBanuiit ®I'OC CIIO 29.02.10 KonctpyupoBaHue, MOJEIMPOBAHHE U
TEXHOJIOTHS U3TOTOBIICHUS U3IEIUN JETKON MPOMBIIUIEHHOCTH (IO BUJaM).
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5.

COJIEP)KAHUE

[TosicHuTenpHAs 3aMuCcKa

O06beM yueOHOro mpeaMeTa U BUJIbl yUeOHOM padOoThI
CopepxaHre U TeMaTHYECKOE TNIAHUPOBAaHNE YU4EOHOTO TIpeIMeTa
YcaoBus peanuzanuy mporpaMMbl y4eOHOTO IpeMeTa

KoHTposb 1 o11eHKa pe3ynbTaToB OCBOSHUS Y4EOHOTO peaMeTa

[Tpunoxenue 1 Cunxponuzanus o0pazoBaTenbHbIX pe3yabpTaToB PI'OC
COO u ©I'0C CIIO

[Tpunoxenue 2 [IpeemcTBEHHOCTH 00pa3oBaTeIbHBIX pe3ynbTaToB OI'OC
COO (mpeameTHbIX) ¢ 0OpazoBaTenbHbIMU pe3ynbTaTamu OI'OC CI1IO
[Tpunosxenue 3 [IpumepHas TemMaThKa MHAUBUYaIbHBIX IPOEKTOB I10
npeaMeTy
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1. ITIOACHUTEJIBHAA 3AIITMCKA

Conepxxanue paboueil mporpamMmbel 1o Tnpeamery «MaremaThkay
pa3paboTaHO HA OCHOBE:

CUHXpOHHU3alMK  oOpa3zoBaTenbHbIX  pesynbTatoB  OI'OC  COO
(imyHOCTHBIX, TpeaMeTHbIX, MeTtanpeaMeTHbix) 1 GI'OC CIIO (OK, IIK) c
y4eToM PO IIBbHON HAMIPaBICHHOCTH MPOQECCHH/ CIIeNaIbHOCTH;

UHTETpAllM U TMPEEeMCTBEHHOCTH  COJEP)KaHUA 1O  TMPEAMETY
«MaTtemaTHKa» W COACpXKaHHUS YUEOHBIX ITUCIHHILIUH, MPO(HecCHOHATBHBIX
moayneit ®I'OC CIIO.

1.1. Mecto yuyeOHOro mpeaMera B CTPYKTYpe OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPAMMBI:

VYueOnsbIit npenmeT «MatemaTrkay u3ydaeTcs B 001eo0pa3oBaTeIbHOM
IIUKJIC OCHOBHOM o0pa3oBaTeIbHOM IpOrpaMMBbl CpeIHEro
npodeccuoHanbHoro o6pazoBanus (mamee — OOIlI CIIO) mo 29.02.10
KoHcTpynpoBanue, MOIETUPOBAHWE W TEXHOJOTHUS H3TOTOBJICHHS W3JCITHIMA
JIETKOM MPOMBINUIEHHOCTH (10 BUAaM) Ha ©0a3e OCHOBHOTO OOIIETO
00pa3oBaHus C MOJYYCHUEM CPEIHEro 00IIEro 00pa3oBaHusl.

1.2. Iesu u 321244 y4e0OHOI0 MpeaMera

Peanmzanust mnporpammbel  yuyeOHOro nmnpenMera «MaremaTuka» B
ctpykrype OOII CITO HanpaBieHa Ha JOCTHKEHUE LETH T10:

OCBOCHHIO oOpasoBaTenbHbIX pe3yiabTaroB ®I'OC COO: nUYHOCTHBIC
(JIP), meranpenmernsie (MP), npenMerHbie 6a30BOTO/yriyOJE€HHOTO YPOBHS

(IIP y),
MOJITOTOBKE OOYYaIOIMIMXCA K OCBOCHHUIO OOHIMX W MPOo(ecCHOHATBHBIX

komnetreHuuit (nanee — OK, TIK) B coorBercTBUM ¢ ®T'OC CIIO mo 29.02.10
KoHcTpynpoBanue, MOJETUPOBAHME M TEXHOJOTHUS H3TOTOBJICHUS H3IEIHMA
JIETKOM MPOMBIIICHHOCTH (110 BUAaM).

VY4eOHbIi TpeIMeT peanu3yercs, B TOM YHUCIE C HCIOIb30BAHUEM
AIEKTPOHHBIX o0Opa3oBaTeIbHBIX pecypcoB (O0P), TEXHOJIOTUI
nuctaniimonHoro odyuenus (JJOT).

B paGoueit mporpamme MNpeaycCMOTPEHO MPOBEACHUE MPAKTUUECKUX
3aHATHI (MPAKTUKYMOB, JJA0OPATOPHBIX PabOT M MHBIX AHAJIOTMYHBIX BHUIOB
yueOHOW jedaTenbHOCTH) B (GoOpMe NPAKTUYECKOM MOATOTOBKM B BHJE
BBIMIOJITHEHUSI ~ OTHENbHBIX  BHUJOB  pabOT, CBSA3aHHBIX C  Oyxyuiei
po(hecCHOHATBHOM e TENbHOCTBIO.
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B cootBerctBun ¢ ITOOII COO conep:xanue mporpaMMbl HalpaBJICHO
Ha JOCTHIXKEHUE CIIEeIYIOIUX 3a/1a4:

- «TPEIOCTABIATh KAXkKJIOMY 00yYaromeMycss BO3MOXKHOCTb JOCTUKEHUS
YPOBHSI MaTeMaTUYECKUX 3HAHUN, HEOOXOIUMOTO JIJIsl JaidbHEHIIeH ycnenHon
’KU3HU B OOIIECTBEY;

— «oOecrieynBaTh HEOOXOJMMOE CTpaHE YHUCJIO BBITYCKHHUKOB,
MaTreMaTU4yecKass TOATOTOBKAa KOTOPBIX JOCTATOYHA IS MPOJOJIKEHUS
oOpa30BaHUs B Pa3IMYHBIX HAMPABICHUSX U JUISI IPAKTHYECKOW eI TEILHOCTH,
BKJTFOYAsl TIPETIOJaBaHNe MaTEeMaTHKH, MATEMaTHIECKUE UCCIIEIOBAHUA, pabOTy
B c(hepe nHDOPMAITMOHHBIX TEXHOJIOTHI H JIP.»;

— «B OCHOBHOM OOIIIEM U cpeaHeM OO0IeM 00pa30BaHUU HEOOXOIUMO
MIPETYCMOTPETh TOJITOTOBKY O0YUYaIOIIMXCS B COOTBETCTBUU C MX 3aIIPOCAMHU K
YPOBHIO MOJIFOTOBKH B chepe MaTeMaTHIECKOTO 00Opa30BaHUS ».

B mnpouecce ocBoenuss mpenmera «MaremaTtuka» y oOydaroumxcs
1eJICHANPaBICHHO (DOPMUPYIOTCS YHUBEpCaIbHbIE YUeOHbIC IEHCTBUA (fanee —
YV]I), Bkimodas ¢GopMUpPOBaHHE KOMIIETCHIIMM B 00JacTH  y4eOHO-
HCCIIEIOBATENbCKOM U MPOEKTHOM NIESITENBHOCTH, KOTOPHIE B CBOKO OYEPENb
00€eCIeynBalOT TMPEEMCTBEHHOCTh (OPMHUPOBAHUSA OOIIMX KOMIIETCHIIHIMA
dI'OC CIIO.

@®opmupoBanue YYJ[  OpueHTHpPOBAaHO Ha  MNPOQPECCHOHAIBHOE
caMOOTNpe/ieieHue O00yJarolmuxcsi, pa3BUTHE 0a30BBIX  YIIPABICHUECKUX
YMEHUM MO TJIAHUPOBAHUIO U MPOCKTUPOBAHUIO CBOETO MPO(EeCCHOHATBHOTO
Oyymiero.

1.300mas xapakTepucTUKA y4eOHOIr0 npeamera
[Ipeamer «Marematukay U3ydaeTcsi Ha yriayOJeHHOM YPOBHE
IIpenmer «Maremarukay HWMEET MEXIUCHUIUIMHAPHYKD CBS3b C
npeaMeTaMu 0011e006pa3oBaTeIbHOTO u JTUCIUIIIMHAMU
oOmenpodecCHOHAIPHOTO IHUKJIAa XUMHEHW, GU3UKOM U JUCHUIUIMHAMHA
obomenpodeccuonansHoro nukia OI1.03  Tlpukiagabie KOMIBIOTEPHBIE

IIPOrpamMMBl B npo¢ecCuoHaIbHOU JEATEIbHOCTH, a TaKXKe
MEeXIUCIUIUIMHAPHBIMU Kypcamu (manee - MJIK) npodeccrnonanbHOro nukia
MJK.01.02 MaketupoBaHue IIBEUHBIX U3CIINH, MJIK.03.01

[IpoexTnpoBanue TEXHOJIOTUYECKUX IIPOLIECCOB HIBEUHOTO

pOU3BOACTBA U NpodeccuoHanbHbIMU Moy IaMu [IMH302. KonctpyupoBanue
U MozenupoBanue mBeHHbIX u3naenuit; [IMHu;03. PazpaboTka TEXHOIOTHYECKUX
MPOLIECCOB MPOU3BOJCTBA IIBENHBIX U3/ICIIHUM.

[Ipenmer «MareMaThkay MUMEET MEXKIUCHUIUIMHAPHYIO CBSI3b C Y4eOHOMU
TUCIUTUIMHON  «OO0IIMe KOMMIETEeHIIMA TPOPECCHOHANa» B YacTH Pa3BUTHA
MaTeMaTHUYeCKOM, (hMHAHCOBOM, YUTATEIILCKOM, €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH, a Takke (popMupoBaHMs OOIMX KOMMETEHIMIA B cdepe padoThI ¢
uH(pOpMAITUEH, CaMOOPTaHU3AIMH U CAMOYTIPABIICHHS, KOMMYHHUKAITHH.
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Conepxanne nipeaMeTa HAIPAaBICHO HA  JOCTWKEHHE JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB O0Y4EHHMs, PErJIaMEHTUPOBAHHBIX
dI'OC COO.

B npo¢uiibHy10 cOCTaBISIONIYIO0 MO MPEAMETY BXOAUT MPOPECCHOHATBHO
OpPUEHTUPOBAHHOE  COZAEp)KaHWEe, HeoOXomumoe il (OPMUPOBAHUS Y
o0ydaromuxcst 00MX U MPOPECCHOHATBHBIX KOMIIETEHIINH.

— B nporpamme 1o mnpeamery «Maremaruka», peanM3yeMon IIpU
NOArOTOBKE  oOyyarommxcs 10 CHEIHATIEHOCTSIM/TIPOECCHSIM,
npo(UIHLHO-OPUEHTUPOBAHHOE COJEpKAHUE HAXOAUT OTPAKEHUE B
temax Tema 1.1 [loBTOpeHue.

— Tema 3.2 IlepneHauKyIIpHOCTD NPSAMBIX U IIJIOCKOCTEN.

— Tema 6. Ilpocreiiine TPUrOHOMETPUYECKHE YypaBHEHUsA. PemieHue
TPUTOHOMETPHUYECKHUX

— YpaBHEHUU

— Tema 7.2 CreneHHble, NOKa3aTeNbHbIE, JOrapupMUYECKUE U
TPUTOHOMETpUUYECKUE (PYHKIUU.

— Tema 8.1 MHOTOrpaHHUKH.

Tema 8.2 Tena v MOBEPXHOCTU BpaLCHUS.

1.4. Ilnanupyembie pe3yabTaTbl 0CBOCHHS Y4eOHOI0 MpeaMera

B  pamkax nporpammbl  yuyeOHOro  mpeaMera — MaremaTtuka
OOy4YarOIIMMUCS OCBAMBAIOTCS JTUYHOCTHBIE, METAPEIMETHbBIE U MPEIMETHbIE
pe3yabTathl B cooTBeTcTBUU ¢ TpeboBanusiMu ®I'OC COO: nuunoctHbie (JIP),
metamnpeameTtasie (MP), mpeameTtHbie st 06a30BOro/yriy0iIeHHOTO YPOBHS
uzydyenus (I1Py):

Koawbl IInanupyemMsble pe3yJbTaThbl OCBOCHHS Y4eOHOI0 NMpeaMeTa
pe3y/1bTaToB BKJIIOYAIOT:

JIuuHocTHbIE pe3yabTaThl (JIP)

JIP. 1 I'paxxaancKkoro BOCIMTAHMSA:

chOpPMUPOBAHHOCTh ~ TPAXJAHCKOW  MO3UIMK  OOyYaromierocss  Kak
AKTUBHOTO M OTBETCTBEHHOTO YJieHA POCCUUCKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOSA3aHHOCTEH, yBa)KEHUE
3aKOHA M MPABOIIOPSIIKA;

MIPUHSATHE TPaAULIMOHHBIX HallMOHAJIbHBIX, 00IIIEYETOBEYECKHX
TYMaHUCTHYECKUX M JIEMOKPATUYECKHUX IIEHHOCTEH;

TOTOBHOCTh MPOTHUBOCTOSITh HUACOJOTUM SKCTPEMH3MA, HAIMOHAIU3Ma,
KCeHO(OOWH, TUCKPUMHUHAIINK TIO COIMAIBHBIM, PEIIMTHO3HBIM, PACOBBIM,
HallMOHAJIBHBIM MpPU3HAKAM;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEpPECAX TPaKIAHCKOTO
o0miecTBa, yd4acTBOBaTh B CaMOYIPaBICHUU B 00IIe0Opa3oBaTEbHON
OpraHU3AIMH U JIETCKO-IOHOIIECKUX OpraHu3aIusX;
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Koapbl
pe3yJibTaToB

IInanupyemMble pe3yJbTaThbl 0CBOEHHS Y4eOHOI0 MpeIMeTa
BKJIIOYAIOT:

YMCHHC B3aHMOﬂefICTBOBaTB C conraJibHbIMHA HHCTUTYyTaMU B
COOTBETCTBHUHU C UX (1)YHKHI/I$IMI/I 1 Ha3HAYCHUEM,
TOTOBHOCTH K FYMaHHTapHOﬁ u BOHOHTepCKOﬁ JACATCIIBHOCTH,

JP 2

IlaTproTHYeCKOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH POCCUICKOMN rpak 1aHCKOM HICHTUYHOCTH,
MaTpUOTH3Ma, YBAXKEHHS K CBOEMY HApOAy, UYyBCTBAa OTBETCTBEHHOCTH
nepen PonuHOHN, ropnoctu 3a CBOM Kpai, cBOX PoauHy, CBOM S3BIK U
KYJbTYpY, IPOLLIOE U HACTOSIIEE MHOIOHALIMOHAIILHOTO Hapoaa Pocenu;
LIEHHOCTHOE OTHOIIEHHE K T'OCYJapCTBEHHBIM CHUMBOJIAM, HCTOPUYECKOMY
U TOPUPOAHOMY HACIEIUIO, NAaMATHHKAM, TpaguuusM HapoloB Poccuw,
JnocTKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX U TPY/IE;
uzeitHas yOexXJIeHHOCTh, TOTOBHOCTh K CIIy>KeHHIO U 3ammre OTeuecTsa,
OTBETCTBEHHOCTb 3a €ro CyAh0Y;

JP 3

JlyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;
c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO MTOBEICHUS;
CHOCO6HOCTI> OLCHUBATb CUTyalHWIO W MNPUHUMATL OCO3HAHHLIC PCIICHMA,
OpPUEHTHUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;
OCO3HaHHUE JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTOMUMBOIO OYAYyILIEro;
OTBETCTBEHHOE OTHOIICHHE K CBOMM POAMUTENSM U (WJIHM) IPYTHM 4YJeHAM
CEMbHU, CO3/JaHUI0 CEMbU HA OCHOBE OCO3HAHHOTO MPUHSTHS LIEHHOCTEH
CEeMEMHOM )XKM3HU B COOTBETCTBHH C TPAIUIIUSIMU Hapo10B Poccuu;

JIP 4

ICTEeTHYECKOI0 BOCIIMTAHMS:

ACTETUYECKOE OTHOLIEHHE K MHpY, BKIIIOYasl 3CTETHKY ObITa, HAYYHOTO U
TEXHUYECKOI0 TBOPYECTBA, CIIOPTA, TPY/Ja U OOIIECTBEHHBIX OTHOIIECHUI;
CIOCOOHOCTh BOCIPUHUMATh pa3iMyHble BUJABI MCKYCCTBA, TPAAULIMU U
TBOPYECTBO CBOEr0 M JPYIMX HApOAOB, OIIyIaTh 3SMOLMOHAIBHOE
BO3JICHCTBUE UCKYCCTBA;

yOEXKAEHHOCTh B 3HAUUMOCTH ISl IMYHOCTH U OOIIECTBA OTEYECTBEHHOIO
Y MHUPOBOT'O MCKYCCTBA, STHUYECKUX KYJIBTYPHBIX TPaAULMI U HAPOIAHOTO
TBOPYECTBA;

TOTOBHOCTb K CaAMOBBIPAXEHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMIICHHE
IIPOSIBJIAITh KAYECTBA TBOPYECKOM JINYHOCTH;

JP 5

DuU3HYECKOro BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTh  3/I0POBOrO U Oe3omacHOro  o0pa3a  KHU3HH,
OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/I0POBBIO;

HOTp€6HOCTI> B (1)I/ISI/I‘I€CKOM COBCPUICHCTBOBAHUH, 3aHATHAX CIIOPTHBHO-
03I0POBUTEIHLHON JESITETbHOCTHIO;

aKTUBHOE HEIPHITHE BPEIHBIX NPUBBIYEK U HMHBIX (POpPM MPUUMHEHUS
Bpena GU3NIeCKOMY U MICUXHUECKOMY 3JI0POBBIO;

JP 6

TpyroBoro Bocniuranus:

TOTOBHOCTB K TPYAY, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYAOTIO0HE;
TOTOBHOCTh K AKTHBHOM EITENHHOCTH TEXHOJIOTHUYECKOH M COITMaIbHOM
HAMpaBIIEHHOCTH,  CIOCOOHOCTh  WHUIMUPOBATh, IUIAHUPOBATH U
CaMOCTOSITEJIBHO BBIMOJIHATH TAKYIO N€ATEIBHOCTb;

WHTEPEC K pa3NUuvHbIM cepaM mpodeccuoHAIBHON AeITeTbHOCTH, YMEHUE
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Koapbl
pe3yJibTaToB

IInanupyemMble pe3yJbTaThbl 0CBOEHHS Y4eOHOI0 MpeIMeTa
BKJIIOYAIOT:

CoBepIIaTh OCO3HAHHBIN BHIOOp Oynymieid Hmpodeccuu U pearn30BBIBATH
COOCTBEHHBIC )KU3HCHHBIC TUIAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHIO M CaMOOOPA30BAHHIO Ha
MPOTSDKEHUH BCEH JKU3HU;

JP 7

IKOJOrHYECKOT0 BOCTIMTAHUS:

CcOPMHUPOBAHHOCTh IKOJIOTHYECKON KYJIBTYPbI, MOHUMAHHUE BIHSHHUS
COIHAIbHO-DKOHOMHYECKUX TPOIECCOB HA COCTOSIHME MPHPOTHONW U
COIMAJIBHOM Cpe/Ibl, OCO3HAHUE TII00ATBHOIO XapaKTepa JKOJOTHYSCKHX
npooem;

IUIAHUPOBAaHKE W OCYIICCTBICHHE ICHCTBUII B OKpY)KalOlIeH cpeie Ha
OCHOBE 3HAHUS IIEJICH YCTOHYNBOTO Pa3BUTHS YEJIOBEUCCTBA;

AKTHBHOE HETIPUATHE ACHCTBUHN, IPUHOCSIIUX BPEI OKPYXKAIOIIEH cpele;
YMCHHUEC IMPOTrHO3UPOBATH He6HaFOHpI/I$[THBIe J3KOJIOTUYCCKHUEC IIOCIICACTBUSA
peANPUHUMAEMbIX JACHCTBUM, IPEAOTBPAIIATh UX;

paciiupCHUEC ONbITa ACATCIIbHOCTHU SKOJIOTUUECKOU HAITPaBJICHHOCTH,

JIP 8

ILleHHOCTH HAYYHOTO MO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAYKU U OOIIECTBEHHOW MPaKTUKU, OCHOBAaHHOTO Ha
JMajiore KyjibTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEro MecTa B
MOJIUKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE SI3bIKOBOM M YMTATENbCKOW KYJIBTYpPbl KakK CpeJCTBa
B3aMMO/JICHCTBUS MKy JIOJbMU U IMO3HAHUS MUPA;

OCO3HaHHE LIEHHOCTH HAY4YHOMH J€ATEIbHOCTH, FOTOBHOCTh OCYILLECTBIISTh
IIPOEKTHYI0 U MCCIEA0BATENbCKYIO JEATENBHOCTh MHAWBHIYaJIbHO U B

rpymnmne.

Metanpeamernbie pe3yabstarsl (MP)

MP 1

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHU y‘~IC6HI>IMI/I II03HAaBaTCJIbHBIMU I[Gf/iCTBHHMI/II

MP 1.1

a) 0a30BbIe JTOTHYECKHE 1eiiCTBUS:

CaMOCTOSITENTEHO (POPMYTUPOBATH M AKTYATH3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIMBATh CYIIECTBEHHBIN IPU3HAK WIJIM OCHOBAHUS JJIsi CPABHEHHS,
KJIaccu(puKauu U 0000IICHUS;

OTIPEAETATH LENU AeITeIbHOCTH, 3a]aBaTh MapaMeTPhbl U KPUTEPUH UX
JOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPHUBAEMBIX
SIBIICHUSX;

BHOCHUTH KOPPEKTHBBI B JICSITEIILHOCTD, OIICHUBATH COOTBETCTBUE
PE3yNbTATOB IEJSIM, OLIEHUBATh PUCKU MOCIEICTBUI AeITeTbHOCTH;
pa3BHBATh KPEATUBHOE MBINIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOJIeM;

MP 1.2

0) 0a30BbIe HCCJIeN0BATENbCKHE e CTBHS:

BIIa/IETh HABBIKAMU y4eOHO-UCCIIE0BATEIHCKON U MPOSKTHON
JesITeNIbHOCTH, HaBbIKAMU pa3pelieHust npooiem;

CIOCOOHOCTH ¥ TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METO/IOB
pPEIICHUA MPAKTHYCCKUX 3ada4, IPUMCHCHHIO Pa3JIMYHbIX METOI0B
MO3HAHUSI;

OBJIAACHUC BUJAAMU ACATCIBHOCTH 110 MOJTYYCHUIO HOBOT'O 3HAHM, €TI0
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Koapbl
pe3yJibTaToB

IInanupyemMble pe3yJbTaThbl 0CBOEHHS Y4eOHOI0 MpeIMeTa
BKJIIOYAIOT:

MHTEPIpPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX
CHUTYaIUsIX, B TOM YHUCJIE IIPU CO3aHUH Y4EOHBIX U COLUAIBHBIX IIPOEKTOB;
(hopMUPOBaHHE HAYYHOTO TUIIA MBIIUICHUS, BIaICHUE HAYIHON
TEPMHUHOJIOTHEH, KITIOYEBBIMHU MTOHATUSIMH ¥ METO/IaMH;

CTaBUTH U (POPMYTUPOBATH COOCTBEHHBIE 33]a4l B 00pa30BaTEIbHOMN
JEATEIBHOCTH Y JKU3HEHHBIX CHTYaIHSIX;

BBIABJIATH IPUYUHHO-CIICACTBCHHBIC CBA3U U AKTYaJIU3UPOBATh 3a/1avy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHNs, HAXOUTh apTyMEHTHI IS
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHHM, 33/1aBaTh MApaMETPbl U KPUTEPHH
pelieHus;

AHAJIIM3UPOBATD IMMOJTYYCHHBIC B XOA€ PCUICHUA 3aa4u pC3yJIbTAThI,
KPUTHUYECKH OIICHUBATH HX TOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNUE B
HOBBIX YCJIOBUSX;

J1aBaTh OIIEHKY HOBBIM CHTYaIMsIM, OLICHUBATh NPUOOPETEHHBIH OIIBIT;
pa3pabarbIBaTh IUIAH PEUICHUS IPOOIEMBI C yYETOM aHAIHN3a UMEIOIIUXCS
MaTepUaIbHBIX U HEMAaTEePUAIbHBIX PECYPCOB;

OCYIIECTBIIATH L[€JICHANIPABIICHHBIN ITOMCK IIEPEHOCA CPENICTB U CIIOCOO0B
IEUCTBHS B TPOGECCHOHABHYIO CPELY;

YMCTb NICPCHOCUTL 3HAHHW B ITO3HABATCIIbHYIO U ITPAKTUYCCKYIO obOiactu
KU3HEACATECILHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSI U3 PA3HbIX IPEIMETHBIX 00Js1acTel;
BBIJIBUTaTh HOBBIE HJICH, TIPEIIaraTh OPUTHHAIBHBIC ITOIXO/IbI U PEILICHNUS;
CTaBUThb HpO6H€MI)I 1 3aJia4M, JOMMYCKAIOIKWEC AJIbTCPHATUBHLIC PCHICHU S

MP 1.3

B) pabora ¢ nHpopManmei:

BJIa/IE€Th HAaBbIKaMU MOJy4YeHUs! THPOPMAIIMU U3 UICTOYHUKOB Pa3HbIX
THIIOB, CAMOCTOSITEIBHO OCYILECTBIATh IIOUCK, aHAJIN3, CHCTEMATU3ALUI0 U
MHTEpPIpEeTaio HHPOPMAIMK Pa3INYHbIX BUJOB U (hOPM MpeACTaBICHUS;
CO3/1aBaTh TEKCThI B Pa3IMUHBIX (popMaTax ¢ yueToM HazHAuEHUs
nH(}OpPMaLIMU U 1IeJIEBOM ayAUTOpUHU, BEIOKpasi ONTUMAIBbHYIO GOpMY
IIPEICTABICHNS U BU3YyaIN3aliHy;

OLIEHHUBATh JJOCTOBEPHOCTb, IETUTUMHOCTh HH(OPMAIIUH, €€ COOTBETCTBUE
IIPaBOBBIM U MOPAJIbHO-3THUYECKUM HOpMaM;

HCIOJIb30BaTh CPEACTBA MHPOPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PELIECHUHA KOTHUTHBHBIX, KOMMYHHUKAaTUBHBIX U
OpraHM3aIMOHHBIX 3aJ]a4 C COOJII0/IEHNEM TpeOOBaHU SPrOHOMUKH,
TEeXHUKU 0€30IIaCHOCTH, TUTHEHBI, PECYpCOCOEepEeKEeHUs, TPABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MaCHOCTH;

BJIaJIETh HaBbIKAaMM PACIlO3HABaHMA U 3aILUTHI HHPOpMaIuy,
nH(pOpMaITMOHHOM 0€30MaCHOCTH JTMYHOCTH.

MP 2

OBJ'IaI[eHI/Ie YHUBCPCAJIbHBIMHU KOMMYHUKATUBHBIMUA JIEUCTBUSMU:

MP 2.1

a) oOmeHme:

OCYIIIECTBISATH KOMMYHHUKAIIMH BO BCeX chepax KU3HU;

pacro3HaBaTh HeBepOAIBHBIC CPEICTBA OOIICHIS, TOHUMATh 3HAUCHUE
COLIMAJIbHBIX 3HAKOB, PACMIO3HABATH MPEAMOCHUTKA KOH(IMKTHBIX
CUTYyallul ¥ cMAr4aTh KOH(MIUKTHI,

BIIQJIETh PA3IMYHBIMH CIIOCOOaMH OOIIEHHUs U B3aUMOICHCTBHUS;
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Koapbl

IInanupyemMble pe3yJbTaThbl 0CBOEHHS Y4eOHOI0 MpeIMeTa

pe3yjJabTaToB BKJJIKOYAI0T:

APTYMCHTUPOBAHHO BECTHU JUAJIOT, YMCTb CMAIr1aTh KOH(l)JII/IKTHBIe
CUTyalllu,

PA3BCPHYTO U JIOTUYHO HU3JIaraTb CBOIO TOUYKY 3PCHUSA C UCIIOJIb30BAHUCM
SA3BIKOBEIX CPCICTB;

MP 2.2

0) COBMeCTHAas 1eITeJIbHOCTD:

IIOHMMAaTbh U UCIIOJIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHUBUYaIbHON
paboTsI;

BbIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUI C yueTOM O0IUX
MHTEPECOB ¥ BOBMOXKHOCTEH KaXK0T0 WICHA KOJJICKTHBA,

IIPUHUMATD L[EJIM COBMECTHOH /1€ TEIbHOCTH, OPIaHU30BbIBATh U
KOOPAMHUPOBATH JEHCTBUSA 110 €€ JOCTH)KEHUIO: COCTABIIATH IJIaH
NeWCTBUH, paclipe/lesIATh POJIM C yUeTOM MHEHUH Y4aCTHUKOB 00CYKIaTh
pe3yabTaThl COBMECTHON PabOTHI;

OLIEHUBATh KAY€CTBO CBOETO BKJIAJIa U KAXJIOTO0 YYaCTHUKA KOMaH/Ibl B
OOIIMI pe3yNbTaT Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipeularath HOBbIE IPOEKTHI, OLIEHUBATh UJIE€U C MTO3UIIMHA HOBU3HBI,
OPUTHHAILHOCTH, MPAKTHYECKON 3HAYNMOCTH;

KOOP/AMHUPOBATh U BBIIOJIHATH padOTy B YCIOBUAX PEaJIbHOIO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aWMOJICHCTBHUS;

OCYLLECTBIIAThH MO3UTUBHOE CTPATErMYECKOE IIOBEJICHUE B PA3IMUHBIX
CUTYallUsX, IPOSIBIISITh TBOPUYECTBO U BOOOpaKEHHUE, OBITh HHUITMATHBHBIM.

MP 3

OBJ'Ia,I[eHI/IC YHUBCPCAJIbHBIMHU PCTYJIISITUBHBIMU ,Z[eﬁCTBI/IHMI/IZ

MP 3.1

a) caMOOpPraHu3aums:

CaMOCTOSITEIIHO OCYILECTBIISITh I03HABATENBHYIO JEATEIIBHOCTD, BBISBIATh
po0OJIeMbl, CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H B
00pa3oBaTeNbHON AEATENbHOCTH U dKU3HEHHBIX CUTYallUsX;
CaMOCTOSITENILHO COCTABJISITH IIJIaH PELIEHUs TPOOJIEMBI C YUETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEN U NMPEeNOYTEHUH;
JlaBaTh OLEHKY HOBBIM CUTYaIlHsIM;

paclIMpsATh paMKU y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHI;
JieJlaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh
OTBETCTBEHHOCTH 3a PEIICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U MTPOSBICHUIO IIUPOKOH 3pYAULIUU B
pa3HbIX 00JacTsIX 3HaHUH, IOCTOSIHHO TOBBIIIATH CBOI 00pa30BaTeIbHBIN
U KYJIBTYPHBIN YPOBEHB;

MP 3.2

0) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CUTyalsIM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb,
OIICHUBATHb COOTBETCTBUE PE3YJILTATOB LICIIAM,

BIIQ/IETh HABBIKAMU TI03HABATENHHOUN peIeKCUU KaK OCO3HAHUS
COBCpUIACMBIX ,ZIeI\/IICTBI/II\/’I 1 MBICIIUTCIIBHBIX TPOLUECCOB, UX PE3YIBTATOB U
OCHOBaHHI;

HCIIOJIB30BATh IMPUCMBI pe(i)neKcm/I JJI OLICHKW CUTYyaluu, BI)I60pa
BEPHOI'0 PEILIECHUS;

YMETh OLICHUBATh PUCKHU 1 CBOCBPEMCHHO IIPUHUMATDb PCUHICHUA 110 UX
CHIDKEHUIO;
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Koapbl
pe3yJibTaToB

IInanupyemMble pe3yJbTaThbl 0CBOEHHS Y4eOHOI0 MpeIMeTa
BKJIIOYAIOT:

MP 3.3

B) SMOLMOHAJIbHBIIH HHTEJIEKT, MPeANnoaramuii
c¢opMHPOBAHHOCTD:

CaMOCO3HaHUS, BKJIFOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE
MOIMOHAIBHOE COCTOSIHHUE, BUJICTh HAIIPABJICHUS Pa3BUTUS COOCTBEHHON
HMOIIMOHAIBHOM c(hepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeTyJIMPOBaHMS, BKIIOYAIOLIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTH 32 CBOE TIOBEACHUE, CIIOCOOHOCTD aIallTHPOBATHCA K
HYMOIMOHAIBHBIM U3MEHEHHSM H IPOSBIATH THOKOCTb, OBITH OTKPHITHIM
HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JJOCTH)KEHHIO LIEJTN
U yCIeXy, ONITUMH3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, UCXOMS U3
CBOMX BO3MOKHOCTEH;

OMIIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE
COCTOSIHHE JIPYTUX, YYUTHIBATh €0 MPU OCYIIECTBICHNH KOMMYHUKAIIHH,
CIOCOOHOCTH K COUYBCTBHIO U CONIEPEKUBAHUIO;

COIIMAJbHBIX HaBBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTH BBICTPAauBaTh
OTHOIICHHS C IPYTUMH JIIOJIbMH, 3a00TUTHCS, TIPOSIBIISATH HHTEPEC H
paspemarb KOH(IMKTEI,

MP 3.4

r) NpUHATHE ceOsl M APYTrUX JI0aei:

MPUHUMATD ce0sl, MOHMMAasi CBOU HEJAOCTAaTKU U JIOCTOUHCTBA;
IIPUHUMATh MOTUBBI U apI'yMEHTBI IPYTUX JIFOJEH IIPU aHAIU3e
PE3yNbTATOB IEATEIHHOCTH;

[IpU3HABaTh CBOE IIPABO U IIPABO APYTUX JIFOJIEH HA OIIHUOKH;
pa3BHUBATh CIOCOOHOCTh MOHUMATh MUP C TMTO3UIUH JIPYTOTr0 YeIIOBEKa.

IIpenmeTHble pe3yJbTaThl YriyoJeHHblii yposenb (IIPy)

[Py 01

—OBJIAICHUE KIIFOYEBBIMHU MOHATUAMHU M 3aKOHOMEPHOCTSAMM, Ha KOTOPBIX
CTPOMTCS JJaHHas IpeIMeTHas 00J1acTh, PacllO3HaBaHNUE COOTBETCTBYIOIINX
UM TpPU3HAKOB U  B3aMMOCBS3€H, CIIOCOOHOCTh JAEMOHCTPHUPOBATH
pa3InyHbIE MOAXOAbl K U3yYEHUIO SBJICHUH, XapaKTEPHBIX I N3y4aeMOn

MpeIMETHOM 00J1acTH;

[TPy 02

YMCHHUEC pPEIIaThb KaK HCKOTOPLIC MPAKTUYCCKHE, TaK HW OCHOBHBIC
TCOPCTUYCCKUEC 3aJJd4r, XapaKTCpHLIC IJId HCIIOJb30BAHUA METOHOB U

WHCTPYMEHTapUsl TaHHOW MIPEJMETHOM 00J1acTu;

[TPy 03

HaJIM4Yue MpeICTaBICHUM O JTaHHOW IpeaMeTHONW 00JIacTH KaK LEeJIOCTHOU
TEOpUH (COBOKYITHOCTH TEOpHi), 00 OCHOBHBIX CBSI3IX C WHBIMU

CMEXHBIMH 00JIACTSIMU 3HAHUH.

JInuHOCTHBIE pe3yJIbTaThl BOCIHUTATEbHOM padoTsl (JIPBP)

JIPBP 5

JleMOHCTpanust NPUBEPKEHHOCTH K POJTHOM KYJIBTYPE, HCTOPUYECKOMN
naMsTH Ha OCHOBE JII0OBU K PoauHe, poHOMY Hapofy, Majoi poJuHe,
MIPUHATHE TPAJAUIIMOHHBIX [IEHHOCTEW MHOIOHAIIMOHAJIBHOTO HAapo1a
Poccun

JIPBP 6

HpOfIBJ’IeHI/Ie YBAXXCHHA K JIFOJAM CTAPIICTO MOKOJICHUA U TOTOBHOCTD K
Y49aCTHIO B COI_[I/IaJlBHOﬁ NMOAACPIKKE U BOJIOHTCPCKUX NBHIKCHUAX

JIPBP 7

Oco3HaHNE MPUOPUTETHON IIEHHOCTH JIMYHOCTH YEJIOBEKA; YBAKCHHE
COOCTBEHHOM U 4y>KOW YHUKAJIIBHOCTH B PA3JIMYHBIX CUTYAIUIX, BO BCEX
(dhopmax U BHIAX ACSITEIBHOCTH
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B mpomecce ocBoeHus mpenmera «MaremMaTuka» y OOydYarOIIUXCs
IIEJICHANIPABICHHO (OPMHPYIOTCSI  YHHBEpCalbHbIe Y4eOHbIC JACHCTBUS,
BKJIIOYas (OpPMHUPOBAHHE KOMIIETCHIIUNM oOydarommxcs B o00JacTh y4deOHO-
UCCIICIOBATENILCKOM U MPOCKTHON IESATEIbHOCTH, KOTOPhIE B CBOIO OuYepellb
00ECTIeUNBAIOT TMPEEMCTBEHHOCTh (OPMUPOBAHMS OOIIMUX KOMIIETCHITUH

®I10C CIIO.

Buanbl yHuBepcaJIbHBIX y4eOHBIX AeiicTBHIi
®oroc coo

Koabl
OK

HaumenoBanue OK (B
coorBeTcTBHH ¢ PI'OC CITIO mo
29.02.10 KoncrpyupoBaHnue,
MO/IeJIMPOBaHHUE U TEXHOJIOTUS
M3roTOBJICHUSA N31eJIUH JIerKou
NPOMBILICHHOCTH (110 BUAAM)

[To3HaBatenbHbIE YHUBEPCAIbHBIE YUeOHBIC
neiicteus (hopMupoBaHHe COOCTBEHHOU

00pazoBaTeNbHOI CTpaTerny, CO3HATENbHOE
(dhopMupoBaHrEe 00PA30BATEILHOTO 3aIIpOCca)

OK 01
OK 02

OK 01. Berbupats cioco0s! perieHus 3a1ad
po¢eCCUOHANBHOM eI TEIBHOCTH
MPUMEHUTENBEHO K pa3InuHbIM KOHTEKCTaM;
OK 02. Hcnons30BaTh COBPEMEHHBIE
CpeACTBa MOMCKA, aHAJIN3a U MHTEPIIPETAIINN
nHpOpMAaNH, U HHOOPMAITHOHHEIE
TEXHOJIOTHH AJIs BBIIOJTHEHHS 33129
npodeccHoHaNBHOH NeATeNFHOCTH

KoMMyHHKaTHBHbBIE YHUBEPCAIbHBIC yICOHbBIE
necTBUS (KONJIeKTUBHAS U UHAUBUIYyalbHas
JeATENILHOCTD JUIS PEIeHNs] Y4eOHBIX,
M03HABATENBHBIX, HCCICIOBATEIBCKUX, IPOCKTHBIX,
npodeccCHOHANBHBIX 33/1a4)

OK 04
OK 05
OK 06
OK 07
OK 08
OK 09

OK 04. DddexTrBHO B3aNMOICHCTBOBATh U
paboTaTh B KOJUICKTHBE U KOMAaH/IC,

OK 05.0OcymiecTBIsTh YCTHYIO U
MUCHMEHHYI0 KOMMYHHKAIUIO Ha
rocyJapCTBEHHOM si3bike Poccuiickoi
depepanuu ¢ yueTroMm ocodeHHOCTEH
COLIMAIBHOTO U KYJIBTYPHOTO KOHTEKCTa

OK 06. TIposBAsITH rpaskaaHCKO-
MaTPHOTHYECKYIO TIO3UIINIO,
JIEMOHCTPHPOBATh OCO3HAHHOE ITOBEACHHE Ha
OCHOBE TPAJUIIHOHHBIX 00IIEYETOBEUECKUX
LIEHHOCTEH, B TOM YHCIIE C y4ETOM
rapMOHHM3AIMN MEKHAIIMOHAIBHBIX U
MEXPEJIUTUO3HBIX OTHOLICHH, IPUMEHSTh
CTaH/IapThl aHTUKOPPYIIIMOHHOTO MTOBEICHUS
OK 07.CozeiicTBOBaTh COXpaHEHHUIO
OKpY’KaloIIel Cpebl, pecypcocOepexeHuIo,
MPUMEHSTH 3HAHUS 00 U3MEHEHUH KIIMMaTa,
MIPUHIUIEI OEPEXITNBOTO POU3BOJICTBRA,

3¢ {eK-TUBHO AEHCTBOBATH B YPE3BBIYAIHBIX
CUTYaIUSIX

OK 08. Ucnonp30BaTh cpencTBa PU3HIECKON
KYJIBTYPBI JIIsL COXPaHEHHS ¥ YKPETIJICHUS
3J10-pOBBS B IIporiecce NpodheccnoHaIbHOM
JIESITETTFHOCTH U TTOAJIepKAHNS HEOOXOJMMOTO
YpOBHS (hU3UIECKOH MMOATOTOBICHHOCTH

OK 09. [Tonme30BaTbest TpodecCHOHANBHOM
JIOKYMEHTAIleH Ha rOCyIapCTBEHHOM M MHO-
CTPaHHOM SI3BIKAX.

PerynartuBHble yHHBEpCalbHBIE YIeOHBIE IEHCTBUS
(menenonaranue, MIIAHUPOBAHHUE, PYKOBOJICTBO,
KOHTPOJIb, KOPPEKIHS, IOCTPOCHUE HHANBHUIYATbHOM

OK 03

OK 03. [TmaHupoBaTh ¥ pearn30BBIBaTh
co0cTBeHHOE PO ecCHOHAbHOE U
JMYHOCTHOE pa3BHUTHE,
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00pa3oBaTeIbHON TPACKTOPHH) MPEANPUHIMATENBCKYIO ACATEILHOCTD B

npodeccrnoHaNbHOM cdepe, HCIOIB30BaATh
3HAHMSA 110 (PUHAHCOBOW IPaMOTHOCTH B
Pa3IMYHBIX )KU3HEHHBIX CUTYaIUAX;;

B nensx moaroroBku oOydwarommxcs K Oymayimied mpodeccHoHaIbHOU
NEATEIbHOCTH IpU  U3y4YeHUM ydeOHoro mnpenMera «MareMaTuka»
3aKnanpiBaeTcsa ocHoBa Juis ¢hopmupoBanusa [IK B pamkax peanuzauuu OOIT
CIIO no cnemuansHOocTH 29.02.10 KoHCTpynpOBaHUE, MOJACIMPOBAHUE H
TEXHOJIOTUS U3TOTOBICHUS U3/ICIHI JIETKON IPOMBIIIEHHOCTH (110 BUJIaM)

Koasl IIK

HanmenoBanue IIK (B coorBercTBHE ¢ PT'OC CIIO no 29.02.10
KoncrpyupoBanue, MogeJMpoOBaHHe W TEXHOJIOTMS U3TOTOBJICHUSA
U3/1eJIMH JIETKOM MPOMBINLJIEHHOCTH (110 BUIaM)

IIMn302. KoncTpyupoBaHue H MoJeJIMPOBAHME HIBEHHBIX M31eTHil

IIK 2.4.

Pa3zpa0arbiBaTh KOHCTPYKTOPCKYIO JIOKYMEHTALMIO K BHEAPEHHIO Ha
IPOEKTHPYEMOE U3/IEIHE.

IIMu30

3. PazpaboTKa TeXHOJIOrHYEeCKHX MPOIEeCCOB NMPOU3BOACTBA MIBEHHBIX
n3aeJani

IIK 3.2.

CocTaB/IATh TEXHOJIOTUYECKHE KapThl (ITOCIIEIOBATEIHLHOCTH) BBITOJHICMBIX
onepauydii Ha HOBBIE MOJEIM IIBEHHBIX W3JEIUA B COOTBETCTBHHU C

HOPMAaTHBHOM JTOKYMEHTAIIUEH.

14




TocymapcTBeHHOE O10KETHOE TTpodeccHoHaTbHOE 00pa3oBarenbHoe yupexkaeHue Camapckoi obaacTu
«CamapcKuii TOCYAapCTBEHHBIN KOJUIEIK CEPBUCHBIX TEXHOJIOTHI M JU3aiiHay)
N3menenne Ne « » 20 T.

2. OBBEM YUYEBHOI'O IPEJIMETA 1 BUJIbl YYEBHOM PABOThI

. Oo0bem B

Bup yueOHoii padoTsl
qacax

O0beM 00pa3oBaTe/ibHOI NPOrpaMMbl Y4eOHOTO 240
npeaMera
OcHOBHOE coep:KaHue 184
B T. U.:
TEOpPETUIECKOe 00yUeHHE 126
1ab0paTOpPHbIE/IPAKTUYECKUE 3aHITHUS 58
IIpodeccnoHaIbHO OPUEHTHPOBAHHOE CO/IEPKAHME 46
B T. U.:
TEOPETUICCKOE 00yUeHHE 28
1abopaTOpPHbIE/TPAKTUYECKUE 3aHITHUS 18
KouncyabTamuu 4
IIpomeskyToUyHasi aTTeCcTANNs IK3aMEH 6
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3. Conep:kanue M TeMaTHYeCKoOe IVIAHUPOBaHHUE Yy4eOHOT0 npeaMera MaremaTuka
3.1. TemaTn4yeckuii MIaH y4e0HOIr0 NpeaMeTa
HanmeHoBaHMe pa3ne/ioB Copaeprxanue yueOHOro MaTepuasa, 1a00paTopHble U (MJIM) NPAKTHYECKHE Oo0nbe Kon Kon
U TeM 3aHATHS, CAMOCTOSATEIbHAs PadoTa 00y4aOUIUXCs M  [00pasoBaTeinHo |oGpasoBare
- ro pe3yJabrara bHOI0
®TOC COO, | pesyabTara
nporpammel  |®I'OC CIIO
BOCIIUTAHUSA (l'lpl/l
HAJMYHUH)
1 2 3 4 5
Pa3znen 1. AuiredOpa u Hayaj1a MATEMATHYECKOI0 aHAJIN3A 134
Tema 1.1 Coaep:xanue yueOHOTro MaTepHaJia 30 |JIPO1, 04, OK 01-
Yucaa 1 BLIYUCIEHUS. 1. Harypaneuble n wensie uucna. [IpuMeHeHHe NPU3HAKOB JEIMMOCTH LEIBIX 2 05, 06, 07, 07,09-11,
yucen, HauOoapImuil obmui nenutens (nanee - HOJl) m Haumenslee oOree 08, [IK 2.4,
kpatHoe (manmee -HOK), octatkoB mo mopynto, anroputma EBkiampa s MP 01, 02, K 3.2
penieHus 3a/1a4y B HEbIX YHCIIax.. 04, 06, 07,
2 Panyonanehele uyncna. OOBIKHOBEHHBIE W JIECATUYHBIE JApPOOH, MPOLIEHTHI, 2 08, 09
OeckoHEeuYHble TmepuoauyYecKkue JApoOu. ApudmMeruyeckue omepauuud C [1Py 01, ITPy
palMOHAILHBIMH YU CIIaMH, TPe0Opa30BaHuUs UUCIOBBIX BHIPAXKECHUH. . 02, ITPy 03,
3 IIpakTuyeckoe 3ansaTue Ne 1 (B popme npakTHUecKoi MOATOTOBKH) 4 JIP 5, MP 3, | OK 04-06
[TpumeHenue apoGeil M NPOLEHTOB JUIsl pELICHMs MPUKIAAHBIX 337ad W3 IIPy 2, JIPBP
PAa3JIMYHBIX OTPACIICH 3HAHUHN U PEaJIbHOMN )KU3HU. 15
4 [enictBurenbHble  4ucna.  PanuoHanbHble W UppalMOHAJIBHBIE  YHUCIIA. 2 JIP 01, 04, OK 01-
Apudmerndeckue omeparuu ¢ JCUCTBUTENbHBIMU YHCIaMH. [IpubnmxénHbIe 05, 06, 07, 07,09-11,
BBIYMCIICHMs, IIpaBUJla OKpPYIJVIEHHs, IPUKHUIKA M OLCHKAa pEe3yJbTara 08, [IK 2.4,
BBIUHCIICHHH. MP 01, 02, IIK 3.2,
5 KommnekcHble uncna. Anredpandeckas U TpUroHOMeTpudeckas (popMbl 3amucu 2 04, 06, 07,
KOMIUIEKCHOTO 4Kciia. ApupMeTHUYECKHe ONepaluy ¢ KOMIUIEKCHBIMU YHUCIaMH. 08, 09
N300parkeHre KOMIUIEKCHBIX 4YHCENl Ha KOOpJIMHATHOM miockoctu. dopmyna [1Py 01, I1Py
Myagspa 02, ITPy 03,
6 KopHu n-oil creneHM M3 KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX 2

YUCCIT IJI1 pCIICHUA (1)I/ISI/I'~IGCKI/IX U TCOMETPHUICCKUX 3a1a4y.
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7 IIpakTyeckoe 3ansaTHe Ne 2 (B popmMe NpaKTHYECKOH MOATOTOBKH) 4 JIP 5, MP 3, | OK 04-06
[TpuOmx€HHBIC BBIYMCICHUS, IIpaBUJa OKPYIJICHHs, TNPUKHIKA M OIEHKA [TPy 2, JIPBP
pe3ynbTaTa BBIYUCICHUM. 15
8 Crenenb ¢ nensiM nokasareneM. CrangapTHas ¢popma 3alucH ASHCTBUTEIBHOIO 2
yucia. Vcrnonp3oBaHue Noaxonsuieid (opMbl 3amucy JIEHCTBUTEIBHBIX YUCEI
JUIsl PEILICHUS IPAKTUYECKUX 3aa4 U IPEICTaBICHUS JaHHBIX
9 Apudmernueckuii KOpeHb HATYpaJbHOM CTENeHH €€ CBOICTBA, CTENEHb C 2
JEHCTBUTEIBHBIM I10Ka3aTEIEM.
10 | Jlorapupm umcna. CpoiictBa mnorapudpma. JleciTuuHbIE W HATypajbHBIE 2
JorapuhMbl
11 | CuHyc, KOCHHYC M TaHI€HC YHCIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC, 4
apKTaHI€HC YHCIOBOI0 apryMeHTa.
IIpodeccronanbHOEe OPUEHTHPOBAHUE 2
12 | IIpakTnyeckoe 3ansaTue Ne 3 (B ¢popme nNpakTHYECKOii MOATOTOBKH) 2 JIP 05, MP 03, | OK 04-06
Hcnonp3oBanue moaxomsmieii (Gopmbl 3amucH  JCHCTBUTEIBHBIX YHCET IS [Py 07, JIPBP | IIK 2.4,
pelLIeHNs IPAaKTUYCCKUX 3a0a4 U IPEACTABICHUS JaHHBIX 15 1K 3.2
Tema 1.2. Copepxanue yuyeOHOro MaTepuasa 32 | JIP 06, JIP OK 01-
YpaBHenus u 1 ToxxmectBa W TOXIECTBEHHBIE MPEOOPa30OBaHUS. VYpaBHeHHE, KOpEHb 2 07, JIP 08, 07,09-11,
HEPAaBEHCTBA ypaBHEHHUs. PaBHOCWIBHBIE ypaBHEHHUs U ypaBHEHUs-ciencTBUsA. HepaBeHCTBO, MP 02,
pemieHre HepaBeHcTBAa. CUCTEMa M COBOKYNHOCTh YPaBHEHHUH M HEPAaBEHCTB. [1Py 01, ITPy
PaBHOCWIIBHBIE CHCTEMBI U CHCTEMBI-CIEACTBUS. PaBHOCHIIbHBIE HEPAaBEHCTBA 02, ITPy 03
CucreMa 1 COBOKYITHOCTh YPAaBHEHUHN U HEPaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U
CUCTEMBI-CIIeCTBUS. PaBHOCHIIbHBIE HEPABEHCTBA
2 IIpakTuyeckoe 3ansaTHe Ne 4 (B popme NpaKTHYECKOH MOATOTOBKH) 4 JIP 05, MP 03, | OK 04-06
HepasenctBo, penienre HepaBeHCTBA OCHOBHBIE METO/IBI PELICHHMS LIETBIX U [Py 07, JIPBP
JIpOOHO-PaLMOHAIBHBIX YPaBHEHUN 1 HEpaBEeHCTB. MHOTOUIEHBI OT OJHOMN 15
nepeMeHHOM. [/lenieHne MHOroueHa Ha MHOTOWIeH ¢ ocTaTkoM. Teopema besy.
MHorousens! ¢ neasiMu Kodhdunuentamu. Teopema Buera
3 [TpeoOpa3oBaHusl YMCIOBBIX BBIPAKEHUH, COAEp)KAIIMX CTENEHH M KOPHH. 2 JIP 06, JIP OK 01-
UppanmonansHble ypaBHeHUs. OCHOBHBIE METOJbI PEIICHUS WPpPaLMOHAIBHBIX 07, JIP 08, 07,09-11,
HEPaBEHCTB. MP 02,
[1Py 01, ITPy
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02, ITPy 03

4 IpakTnyeckoe 3ansitue Ne 5 (B popMe npakTuYeCKOi MOATOTOBKH) 4 JIP 05, MP 03, | OK 04-06
OcHOBHBIE METOZbI PELIEHUS HppalMOHANBHBIX ypaBHeHuU Iloka3arenbHble [Py 07, JIPBP
ypaBHEHHUS. 15

5 IIpakTyeckoe 3ansaTHe Ne 6 (B popmMe NpaKTHYECKO MOATOTOBKH) 2
OcHOBHBIE METOJIbl pELICHUs IOKa3aTelbHbIX ypaBHeHUU. [IpeoOpazoBanue
BBIpOKEHUH, coaepkammx Jjorapudmel  Jlorapudmuyeckre ypaBHEHUS.

OCHOBHBIE METO/IbI pellIEHUs] I0KA3aTEeJIbHBIX U JIOrapu(PMUIECKHX HEPABEHCTB

6 IIpakTuyeckoe 3ansaTue Ne 7 (B popme NpaKTH4eCKO MOATOTOBKH) 2 JIP 06, JIP OK 01-

OcHOBHBIE METOIbI PEILICHUS JOrapu(PMUIECKUX YpaBHEHUH. 07, JIP O8MP | 07,09-11,
02, IIPy 01,
[1Py 02, I1Py
03

7 OcHOBHbIE TPUTOHOMETPUYECKUE dbopMyIbI. [Ipeobpa3zoBanue 2 |JIP 06, JIP 07,
TPUTOHOMETPUYECKUX BBIpAKEHUN. PeleHne TpuroHoOMeTpUIeCKUX YpaBHEHUN JIP O8MP 02,

8 OTt60p KOpHEM  TPUTOHOMETPUYECKHX  ypaBHEHUH c MOMOIIbIO 2 [Py 01, I1Py
TPUTOHOMETPUYECKON OKPY>KHOCTH. Pemenue TPUTOHOMETPUYECKUX 02, ITPy 03
HEpaBeHCTB. PelieHne TpUroHOMEeTpU4ECKUX YPaBHEHHM.

9 IIpakTyeckoe 3ansaTue Ne 8 (B popme NpaKTHYECKO MOATOTOBKH) 4 |JIP06,JIP 07, | OKOI-
OCHOBHBIE METOJIBI PEIICHUs] CHCTEM M COBOKYITHOCTEH palMOHAIbHBIX, JIP O8MP 02, | 07,09-11,
UppalMOHATIBHBIX, TOKA3aTENbHBIX U JIOTapu(PMUUECKUX YPaBHEHUN [Py 01, ITPy

02, TTPy 03

10 | YpaBHEHHUs, HEPABEHCTBA U CUCTEMBI C ITapaMeTPaMH. 2

IIpodeccnoHaIbHO-OPMEHTHPOBOYHOE COJIePKAHME 6

11 | IlpuMeHeHnEe ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIIEHUIO0 MATEMATUYECKUX 2 |JIP06,JIP 07, | OKOI-
3a/1a4 M 3a71a4 U3 Pa3IMIHBIX 001acTel HAYKH U peabHOM KU3HH, JIP O8MP 02, | 07,09-11
VMHTEPIPETALMS [IOJYYEHHBIX PE3yIbTaTOB. [Py 01, I[TPy | OK 04-06

12 | Pemenne cuctem JIMHEWHBIX YpaBHEHNNA. MaTpuIia CUCTEMBI IMHENWHBIX 2 02,ITPy 03 | IIK 2.4,
ypaBHeHUH. OnpeaennuTenb MaTpUIbl 2X2, €ro reOMETPUIECKHI CMBICI U [IK 3.2
CBOICTBa, BEIYMCIICHUE €T0 3HAUEHUS, IPUMEHEHHUE OINpeIeTUTeNs A PeleHus
CUCTEMBI JINHEWHBIX YpaBHEeHUM. MccienoBanue noCcTpOeHHOM MOJIEIH C
MOMOIIbIO MaTPHUIL U OIIpeieTUTeNeH.
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13 | IpakTH4yeckoe 3ansitue Ne 9 (B popMe NpaKTHYECKOH MOATOTOBKH) 2 |JIP 06, JIP 07, 04-06
Pemienne  mpukigagHbIX  3aJad ¢ [OMOINBIO  CUCTEMbl  JIMHEHMHBIX JIP O8MP 02, |IIK 2.4,
ypaBHeHu.IloCTpoeHHEe MaTreMaTHYeCKUX MOJEJEH pealbHOM CUTyaluH C [1Py 01, ITPy K 3.2
MMOMOUIBIO YpaBHEHUM M HepaBEeHCTB. [IpuMeHeHne ypaBHEHU U HEPABEHCTB K 02, I[TPy 03

PEIICHUI0 MAaTeMaTHYEeCKUX 3a/ad W 33Ja4 M3 Pa3IMYHBIX 00JacTeil HayKu U
peasbHON KU3HU.

Copaeprxxanue y4eOHOIo MaTepuasa 22
1 OyHKIHS, crioco0bl 3aganus GyHKIU. B3aumMHo oOpaTHbie QYHKIIMH. 2 JIP 06, JIP 07, | OKO01-
Kommnozumus Gpynkmii. I'padux GyHKIMM. JIP O8MP 02, | 07,09-11,
2 DnemeHTapHbIe TpeoOpa3oBanus rpadukos GpyHkuuii ['paduk KOMIo3uun 2 [IPy 01, I1Py
¢yukuil. ['eomerpuueckre oOpa3bl ypaBHEHUN U HEPABEHCTB HA KOOPAUHATHOM 02, ITPy 03
TJIOCKOCTH.
3 OO6nactp ompeneneHuss ¥ MHOXXECTBO 3HaueHW ¢(yHkimu. Hymn ¢yHKImu. 2

[TpomexyTkn  3HaKoOmocTossHCTBA.  UETHple W Heu€THble  (QYHKIUU.
[lepuomuueckne  QyHkumu.  [IpoMexxyTkm  MOHOTOHHOCTH  (DYyHKIIHH.
Makcumymbl 1 MUHMUMYMbI GyHKuud. HanGombiee M HauMeHbllee 3HAUYEHUS
(GYHKIIMM Ha IPOMEXKYTKE.

4 JluneliHasi, KBagpaTH4Has M JpoOHO-TMHEWHass (YHKIUH. JIeMeHTapHOe 2
Tema 1.3Qynxunu u MCCJICIOBAHNE U TIOCTPOCHHE UX TPaPHUKOB.
rpaguku 5 CrenenHas (QyHKUUS ¢ HaTypaJbHBIM U LIETBIM TNOKa3aTteneM. E€ cBoiicTBa u 2

rpa¢uk. CpoiicTBa M rpaduK KOpHS n-oi cTeneHW Kak (yHKIHMU OOpaTHOU
CTETICHU C HATYPaJIbHBIM ITOKA3aTeNIEM.

6 [ToxazarenbHass W Jjorapudmuueckas (QyHKIMHM, HUX CBOHCTBA U TIpa(uKu. 2
Vcnonb3oBanue rpadukoB GyHKUUHN Il pellieHHs ypaBHEHHMH.
7 Tpuronomerpuyeckass  OKPYKHOCTb,  ONPEACICHUE  TPUTOHOMETPUUYECKHX 2
(GyHKLIUH YUCIOBOrO apryMeHTa. TpuroHoMmerpuieckrue (yHKIHUU, UX CBOHCTBA
U rpaduKu.

8 OyHKIMOHATBHBIE 3aBUCUMOCTH B PEAbHBIX Ipoleccax U siBaeHusx. ['papuku 2
peaIbHbIX 3aBUCUMOCTEN

9 IIpakTuyeckoe 3ansaTue Ne 10 (B popme npakTHyecKoil MOArOTOBKH) 4 |JIP06,JIP 07, | OKOI-
Hcnons3oBanue rpadukoB GYHKIIUHN A1 UCCIIEOBAHUS MTPOLIECCOB U JIP 08MP 02, | 07,09-11,
3aBHCUMOCTEM, KOTOPbIE BOSHUKAIOT IPU PEIICHUH 3a/1a4 U3 JPYTUX y4eOHbIX [1Py 01, ITPy
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IIPEAMETOB U pealbHOM JKU3HU 02, ITPy 03
10 | I'paduueckue MmeTonwl pemieHUs ypaBHEHM U HepaBeHCTB. ['paduueckue 2
METO/Ibl PEIICHNUS 33]]a4 ¢ HapaMeTpaMu
Conep:kanue y4eOHOT0 MaTepHuaJa 44
1 ITocnenoBaTeNnbHOCTH, CIIOCOOBI 3aaHMs II0CIIENOBATEIbHOCTEN. MeTon 2 JIP 06, JIP 07, | OKOl1-
MaTeMaTUYECKON MHIYKIINH. JIP O8MP 02, | 07,09-11,
2 MOHOTOHHBIE U OTPAaHUYEHHBIE MTOCIEA0BATEIBHOCTH. FICTOpHS BO3SHUKHOBEHHUS 2 [TPy 01, I1Py
MaTeMaTH4YeCKOro aHaim3a ApudmMeTndecKas U reOMETPUUYECKast IPOTPECCHH. 02, ITPy 03
beckoneuHno yObiBaro1ias reomerpuueckas rnporpeccus. Cymma 0eCKOHEUHO
yOBIBaroIIeil reoMeTpruueckoi mporpeccuu JInHeHHbIl U SKCIIOHEHITUATbHBII
poct. Yncno e. Dopmyiia CIOKHBIX TPOLIEHTOB..
3 IIpakTnyeckoe 3aHsTHE Ne 11 (B dopme NMPAKTHYECKOM 4 |JIP 06, JIP 07, | OK 04-06
NMOAroTOBKM)VICIIONB30BaHUE NIPOTPECCUM Ul PEIIEHUs pPEaJbHBIX 3a7a4 JIP O8MP 02,
MPUKJIAJHOTO XapaKTepa. [IPy 01, I1Py
Tema 1.4 Hauana 02, TTPy 03
MATEMATHICCKOre 4 HenpepriBable GyHKIIUU U UX cBOMCTBa. ToUkM pa3pbiBa. ACUMIITOTHI Ipad IKOB 2 JIP1 —JIP8, |OK 03, OK
aHATH3A. ¢yuknuii. CoiicTBa (PyHKUMN HENpPEpBIBHBIX Ha OTpe3ke. MeToa MHTepBalloB MP1-MP3, |04, OK 07,
JUISL pELIEHUs] HEPABEHCTB. [Ipyl-Ilpy3 OK 09
JIBP 15-16
5 IIpakTuyeckoe 3ansaTue Ne 12 (B dopme NpakTHYecKOil TNOATOTOBKH) 4 |JIP 06, JIP 07, | OK 04-06
[TprMeHeHnEe CBONCTB HEMPEPBIBHBIX (YHKLUH [Tl peLLICHUs 3a/1au.. JIP O8MP 02,
[1Py 01, ITPy
02, TTPy 03
6 IlepBast u BTOpast mpou3BoJgHble QyHKIMU. OmnpeneneHue, reoMeTpPUYECKU U 2 JIP1 -JIP8, |OK 03, OK
(bu3nYeCKUil CMBICI POU3BOIHOM. MPI1-MP3, (04, OK 07,
[Ipyl-IIpy3 OK 09
JIBP 15-16
7 IIpakTuyeckoe  3ansTHe  Ne 13 (B ¢popme  npakTHyeckoi 4 |JIP 06, JIP 07, | OK 04-06
NMOATr0TOBKH)Y paBHEHHE KacaTelbHOH K rpaduky QyHKIUN JIP O8MP 02, | IIK 2.4,
TPy 01, TPy | TIK 3.2
02, ITPy 03
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8 [TpousBoiHAS CYMMBI, TPOU3BEACHUS, YACTHOTO M KOMITO3UITUU (DYHKITHIH . JIP1 —JIP8, |OK 03, OK
MP1-MP3, |04, OK 07,
[Ipyl-IIpy3 OK 09
JIBP 15-16

9 IIpakTnyeckoe 3ansaTue Ne 14 (B dopme NpakTH4YecKOil IOATOTOBKH) JIP 06, JIP 07, | OK 04-06
[IpumMeHeHrne TPOU3BOJHOM K HCCIEAOBAaHUIO (YHKIIMA HAa MOHOTOHHOCTh H JIP O8MP 02, IIK 2.3
JKCTPEMYMBI. Haxoxnenne HauOONbIIET0 ¥ HAWMEHBIIErO 3HAYEHUH [1Py 01, I1Py
HENpephIBHON (DYHKIIUU HA OTPE3KE 02, ITPy 03

10 | IlepBooOpa3Hasi, OCHOBHOE CBOHCTBO TiepBoOOpasHbIX. I[lepBooOpa3HbIe JIP1 —JIP8, |OK 03, OK
sneMeHTapHbIX QyHkumii. [IpaBuna Haxoxk1eHus: TepBOOOpa3HBIX MP1-MP3, |04, OK 07,

11 | Uurerpan. ['eomerpuueckuii cMmpica MHTErpaia. Boruncienue omnpenenéHHOro IIpyl-Ilpy3 OK 09
unterpania no ¢opmyne Heiorona—Jleitbnuna. IlpumeHenue wuHTerpana s JIBP 15-16
HAXOKJCHUS TUIOIAACH TNIOCKUX (QUTYp ¥ 00BEMOB T€OMETPHUECKUX TEIL.

12 | lIpakTuueckoe 3ansitue Ne 15 (B ¢opme npakTuyeckoili NOArOTOBKH) JIP 06, JIP 07, | OK 04-06
[IpumeHeHne MPOU3BOMHONW K HCCIENOBaHWIO (DYHKIM HA MOHOTOHHOCTH M JIP O8MP 02, | [IK 2.4,
3KCTPEMYMBI. Haxoxxaenne HaubOonbliero M HAWMMEHbBIIETO 3HAUYCHUU [IPy 01, I1Py [IK 3.2
HenpepbhIBHON (DYHKIIMU HA OTPE3KE 02, ITPy 03

13 | IIpakTnyeckoe 3aHsaTHe Ne 16 (B (opmMe mnpakTHUyecKoil MOATOTOBKH)

[Tpumepsr  pemenuii  auddepeHInaNbHBIX  ypaBHEHMH. Maremarndyeckoe

MOJIEJIMPOBAHUE PEATBHBIX IPOLIECCOB C€ TMOMOILIBI0 JAU(PepeHInanbHbIX

YpaBHEHUM.
14 | IIpakTnyeckoe 3ausaTHe Ne 17(B (popMe npakTHUECKOIi MOATOTOBKH)

[TpuMeHeHrnEe TEOPETUKO-MHOKECTBEHHOIO ammapara Jjs ONHCAHMs pealbHBIX

IIPOLIECCOB U SIBJIEHUI, IPH PEHICHUHU 33]1a4 U3 JIPYTHX Y4EOHBIX MPEAMETOB.
IpodeccnonaabLHO-OPHEHTHPOBOYHOE COAEPKAHTE JIP1 - OK01-

JIP§,MP1- 03,0K

15 | IlpakTnyeckoe 3ansaTue Ne 18 (B ¢Qopme npakTHyeckoil NOATOTOBKH) MP3,ITPy01- 07,0K 09
[Mpumepsl  pemienuit  aupdepeHNnaNbHbIX  YpaBHEHHH. MarteMaTryeckoe Hpy03 JIBP 15-
MOJICIUPOBAHUE peabHBIX TPOILIECCOB C TMOMOIIbI0 aAuddepeHnantbHbIX 16
YpaBHEHUM.

Tema 1.5 Copepxxanue yuyeOHOIro MaTepuaJa
MHoskecTBa M JIOTHKA. 1 MHO€eCTBO, ONEepaIlMU HaJl MHOKECTBAMH M UX CBOWCTBA. /lnarpammsl Dinepa— JIP1 —JIPS, OK 03,
Benna. MP1-MP3, OK 04,
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«Camapckuii rocyapCTBEHHBIH KOJUISIHK CEPBUCHBIX TEXHOJOTHH 1 TU3aliHa»
T.

[IpuMeHeHrnEe TEOPETUKO-MHOKECTBEHHOIO ammapaTa JJis ONUCaHUs PeabHbIX
MPOLIECCOB U SIBJICHUH, IPU PEHICHUH 3a]1a4 U3 JIPYTHX Y4EOHBIX MPEAMETOB.

OmnpeneneHue, TeopeMa, CBOHCTBO MaTeMaTH4YeCKOro OOBEKTa, CICICTBHE,
JI0Ka3aTeIbCTBO, PABHOCHIILHBIC YPABHEHHUSI.

[Ipy01-
ITpy03
JIBP 15-16

OK 07,
OK 09

Pa3nea 2. I'eomerpus

60

Conep:xanue yueOHOro MaTepuaJia

26

1

OCHOBHBIE TIOHSITUSI CTEPEOMETPUU. TOUKa, IpsimMasi, IIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 00 aKCHOMATHYECKOM TOCTPOSCHUH CTEPEOMETPHUH:  AKCHOMBI
CTEPEOMETPUH U CIIEICTBUS U3 HUX.

B3aumHOE pacnonoxeHue MpsAMBIX B IPOCTPAHCTBE: IIEPECEKAIOLIUECS,
napajuleJibHble M CKpeluBaromuecs npsmele. IIpusHaku ckpeluBaromumxcs
HPSAMBIX. [TapajylenpHOCTP MNpPAMBIX M IUIOCKOCTEW B  IPOCTPAHCTBE:
IapajuleJbHble IpSAMBIE B IPOCTPAHCTBE, NAPALIEIBHOCTb TPEX MPSIMBIX,
[apaJUIEIbHOCTD IPSIMOU U IJIOCKOCTH

2.1 [Ipsimble ¥ MJIOCKOCTH
B IIPOCTPAHCTBE.

[TapannenpHOe W UEHTpaJIbHOE MPOEKTUPOBAHME, H300pakeHue QuUryp.
OcHOBHBIE CBOMCTBa MapajlieNbHOTO MpoeKTUpoBaHus. M3o00paxkenue ¢uryp B
napauiesibHOM  mpoekuuu. llapamienbHOCTh  TIJIIOCKOCTEW:  MHapajuiesibHbIE
IIOCKOCTH, CBOWCTBa rapajuieIbHbIX IIJIOCKOCTEM. [Ipocreiimue
MPOCTPAHCTBEHHBbIE (UTYpbl Ha TUIOCKOCTH: TETpajdap, Napajljieenunes,
IIOCTPOEHUE CEYEHHU.

VYrsl ¢ COHANPABIEHHBIMUA CTOPOHAMH, YTOJI MEXAY NPSAMBIMUA B IIPOCTPAHCTBE.
VYTIbl B IPOCTPAHCTBE: YrOJ MEXKAY MPSAMOU U IJIOCKOCTBIO, ABYTPAaHHBIN Yroi,
JIMHEHHBIN YroJl ABYTPAaHHOTO yria. TpéXrpaHHbI 1 MHOTOIPAaHHBIE YIJIBL.

[lepneHAUKyYIAPHOCT IPSIMOW M IUIOCKOCTH: IEPIEHIUKYISPHBIE IPSIMBIE B
MMPOCTPAHCTBE, MPAMBIC MAapPAUICIIBHBIC W MNECPHCHAUKYIIAPHBIE K IIJIOCKOCTH,
IIPU3HAK TMEPIEHAUKYIIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpEMa O IIPSIMOU
NEePHEHANKYISIPHON IIOCKOCTH. OPTOrOHAJIBHOE MTPOEKTUPOBAHUE.

Ilepnenaukynssp M HAaKJIOHHBIEC: PACCTOSHME OT TOYKH JO IIJIOCKOCTH,
paccTosiHue OT MpPSIMOM A0 IUIOCKOCTH, MPOEKIUs (GUryphl Ha MIIOCKOCTb.
IlepneHUKYISIPHOCTD  IIJIOCKOCTEM: MPU3HAK IEPHEHIUKYISIPHOCTH  IBYX

JIP1 —
JIP8,MP1-
MP3,Ilpyl-
[Ipy3JIBP
15-16

OK 03,
OK 04,
OK 07,0K
09
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mrockocreil. Teopema 0 TPEX NEepIEeHIUKYIISpax.

CBolicTBa IUIOCKMX YIVIOB MHOrorpaHHoro yria. CBoOHCTBa IUIOCKUX H
JBYIPaHHBIX YIJIOB TPEXI'PAaHHOrO yriya. TeopeMbl KOCUHYCOB M CHHYCOB MJIS
TPEXTPAHHOTO yIIa

2.2 MHOTOrpaHHMKH

Conep:kaHue y4eOHOT0 MaTepuaJia

16

1

Bungel MHOrorpaHHUKOB, pa3BEpTka MHororpaHHuka. llpumsma: n-
yroipHas TIpu3Ma, NpsMas ¥ HAKJIOHHAs TPHU3MbI, OOKOBas W TOJHAs
NIOBEPXHOCTh Npu3Mbl. llapamienenunen, npsMOyrosbHBIN Napajulelenunes u
ero cpoicTBa. Kparuaiimme myTv Ha IOBEPXHOCTH MHOTOIpaHHMKA. Teopema
Oiinepa. [IpoctpanctBenHas Teopema ITudaropa.

[Mupamuna: n-yrojapHas nupamuia, MpaBuiibHas U yCeUEHHAS MUPAMUIbL.
CpoiicTBa péOep M OOKOBBIX TpaHel mNpaBWiIbHOW mnupamubl. [IpaBunbHbIE
MHOTOTPAaHHUKHU: TMpPaBWIbHAs TpHU3Ma W TpaBUIIbHAS MHUPAMHJA, MPABUIIbHAS
TpeyrojbHas NHpaMuia M MPaBWIbHBIA TeTparap, kyO. llpencraBnenue o
IIPABUJIBHBIX MHOTOTPAaHHUKAX: OKTa3p, T0AEKadIp U UKOCAYIP

Bbruncnenue 31€MEHTOB MHOTOIpAaHHUKOB: pEOpa, OuaroHaiu, YIibl.
[Tnomanbs GOKOBOW MOBEPXHOCTH U MOJHON IMOBEPXHOCTH MPSMOU IPHU3MBI,
IUIONIa/lb OCHOBaHUM, TeopemMa O OOKOBOM IOBEPXHOCTH MPSIMON MPU3MBIL.
[Tnomans OGOKOBOM MOBEPXHOCTH W TOBEPXHOCTH MPaBUJIBHOW MHpPaMHIIBL,
TeOpeMa O TJIOIIAJAN YCEUEHHON MUPaMHUIbI

CI/IMMeTpI/IH B IIPOCTPAHCTBE. ONEeMEHTHI CUMMCTPUN TIPAaBUIIBHBIX
MHOTI'OT'PpaHHUKOB. CI/IMMeTpI/IH B IIPaBUJIBHOM MHOI'OI'PaHHUKE. CHUMMCTpPUS
napaujejenuiicqa, CUMMETPUSA TIPaBHJIbHBIX IIPU3M, CHUMMCETPUS HpaBHHLHOﬁ
MnMUupaMuJbl.

[ToHATus: UMAMHIpUYECKas MOBEPXHOCTb, KOHWYECKas MOBEPXHOCTb,
chepuueckas MOBEPXHOCTh, oOpasyrouiye moBepxHocTeld. Tena BpalieHUs:
IWIMHAP, KOHYC, yCeUE€HHBIH KOHYC, cepa, map. B3aumnoe pacmnonoxeHue
chepbl U IUIOCKOCTH, KacaTelbHas IUIOCKOCTh K cdepe. M3o0pakeHue Ten
BpallleHNUs Ha TIOCKOCTH. Pa3BépTka nunuHapa u konyca. Cummerpus cepbl u
mapa.

O6wvéM. OcHoBHble cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEME

JIP1 —JIPS,
MP1-MP3,
Hpyl-Ilpy3
JIBP 15-16

OK 03,

OK 04,

OK 07,
OK 09
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NPsIMOYTOJIBHOTO Tapajienenuneaa u ciueAcTBus u3 He€. O0bEM mpsiMod U
HAKJIOHHOM IPU3MBI, HWIMH]IpA, MUpaMUIbl U KoHyca. O0BEM I1apa U M1apoBOro
CErMeHTa

7 KoMmbOunanuu ten BpaiieHus U MHOTOrpaHHUKOB. [Ipu3ma, BnucanHas B
IWIMHAP, ONHWCaHHAasg OKoio wwinHApa. Ilepeceuenwe cdepel U 1mapa ¢
wiockocThio. Kacanue mapa u cdepsl miockocTsio. [loHsSTHE MHOTOTpaHHUKA,
ONKCAHHOTO OKOJIO c¢epbl, cdepbl, BOHUCAHHOW B MHOTOTPAHHUK WU TEJIO

BpallleHusl.
IIpodeccnoHaIbHO- OPHEHTHPOBOYHOE COAEPKaHUE 4
8 [Tnomane MOBEPXHOCTH MHIWHAPA, KOHYCa, IUIOMATs chepsl U e 2

yacteil. Ilomobme B mpoctpanctBe. OtTHomeHHe 00BEMOB, IUIOLIaEH
noBepxHocTe MoAo0HBIX Quryp. IlpeoOpazoBanue nogoOus, TOMOTETHS.

Pelenue 3a1a4 Ha MIIOCKOCTH C MCMIOJIb30BAHMEM CTEPEOMETPUYECKUX METOIOB. OK 01-03,
9 ITocTpoeHne cedyeHMii MHOTOTPAHHUKOB M TE€J BpALICHUS: CEYCHUS 2 ﬁl;ll_ligi OK 07,

uMIMHApa (NapauleNbHO W NEPHEHAMKYISPHO OCHM), CeYeHUs KOHyca [IP64-IIP610 OK 09

(mapaiienbHOe OCHOBAHHIO M HPOXOJSIIEE Yepe3 BEpLIMHY), CedeHHs Iapa, JIBP 15-16

METOJbl MOCTPOCHMSI CEYEHHMH: METOJ  CIEJOB, METOJ BHYTPEHHETO
IPOEKTHPOBAHUS, METO]I IIEPEHOCA CEKYILEH MIIOCKOCTH.

2.3BexTopbl N Copaepxxanue ydyeOHOro MaTepuasa 10
KOOP/ANHATHI B v

1 [ToHsATHS: BEKTOp B TPOCTPAHCTBE, HYJEBOW BEKTOP, JJIMHA HEHYJIEBOTO 2
NPOCTPAHCTBe.

BCKTOpA, BCKTOPbI KOJUIMHCAPHBIC, COHAIIPABJIICHHBIC W IMPOTUBOIIOJJIOKHO
HaIpaBJICHHBIC BEKTOPHI. PaBencTBO BCKTOPOB.

2 JleiicTBHS ¢ BEKTOpPAMMU: CIOKEHUE U BBIUUTAHUE BEKTOPOB, CyMMa HECKOJIBKHUX 2 PL_JIPS OK 01-03,
BEKTOPOB, YMHOXXEHHE BEKTOpa Ha uwncio. CBOWCTBA CIOXEHHUS BEKTOPOB. MP1-MP3. OK 07,
CBoiicTBa YMHOKEHHUSI BEKTOPA Ha YHCIIO. IP64-TTP610 OK 09

3 IlonsiTe KomIUTaHAapHBIE BEKTOphI. lIpU3HAaK KOMIUTAaHApHOM TPEX BEKTOPOB. 2 JIBP 15-16

[TpaBwiio mnapamnenenunena. Teopema O pa3lIoKEHHH BEKTOpa IO TPEM
HEKOMIUIaHAPHBIM BEKTOPaM.

IIpodeccnoHaILHO- OPHEHTHPOBOYHOE COAEP/KAHUE 4

4 [IpssmoyronpHas cucteMa KOOpAMHAT B TpocTpancTBe. KoopanHaTel BekTopa. CBs3b MEXKIY 2 JIP1 —JIPS, OK 03,
KOOpJMHATAMH BEKTOPA U KOOPJMHATAMHU TOUYEK. YTOJ MeX Ay BekTopamu. CKaJIsIpHOe
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IIPOU3BEICHUE BEKTOPOB. MP1- OK 04,
MP3,IIpy01- OK 07,
5 Bexrops! B mpocTpancTBe. Onepanun Hax BeKTopaMi. BekTopHOEe YMHOKEHHE BEKTOPOB. 2
CBoiicTBa BEKTOpHOTO YMHOKeHUS. [IpsamMoyronbHas cucteMa KOOpAUHAT Hpy03 OK 09
JIBP 15-16
Conep:kanue y4eOHOT0 MaTepuaJia 8
1 JBuxenust mnpoctpanctBa. OtoOpaxeHus. J[BukeHus U paBeHCTBO (uUryp. 2 JIP1- OK 03,
OOmme cBoiicTBa JBWKEHUM. Buibpl NBIKEHU: NapajuIeNIbHBIA TEPEHOC, JIP8,MP1- OK 04,
LEHTpajIbHasi CHMMETPHS, 3epKallbHasi CHMMETPHUS, TOBOPOT BOKPYT MPSAMOit II\T/IP%I;%;P OK 07,0K
pyvo,
15-16 09
2.4 JIBHIKeHHe 2 OOmme cBoiicTBa JBWKEHUM. Buibpl NBIKEHUN: NapajuIeNIbHBIA TEPEHOC, 2
IPOCTPAHCTBE [EHTpaJbHasl CHMMETPHS, 3epKallbHas CHMMETPH S, TOBOPOT BOKPYT MPSIMOIA.
IIpodeccnoHaIbHO-0PHEHTHPOBOYHOE COACPKAHME 4
3 [IpeoOpazoBanus nopodus. [Ipsamas u cepa Ditnepa 4 JIPT — OK 03, OK
JIP§,MP1- 04, OK
MP3,I1py01- 07,0K 09
Ipy03,JIBP 15- | TIK 2.4,
16 TK 3.2
Pa3znen 3. BeposiTHOCTH U cTaTHKA 36
Coaep:xanue yue0HOro MaTepHaJia 36
1 I'pad, cBsA3HbIM rpad, myTH B rpade: HUKIb! U nenu. CteneHb (BaJeHTHOCTb) 2 JIP1- OK 03,
BepiinHbl. ['padbr Ha mockocTu. [lepeBbs. CitydaliHble SKCIEpUMEHTHI (OIBITHI) JIP8,MP1- OK 04,
U ciy4aiiHble COOBITHS. DlIeMeHTapHble COOBITUS (MCX0bl). BeposTHOCTD IIEI/IP%?%;P OK 07,0K
ciyyaifHoro coObITHs. biar3ocTs 4acTOThl M BeposTHOCTH coObITuil. CityuaiiHbie 1 Sp 3{ 6 ’ 09
3.1 BeposiTHOCTB U OTIBITHI C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMH COOBITUSIMU. COBMECTHOE
CTATHKA pacnpezesieHue IByX ClydalHbIX BelnuunH. HesaBucumsle ciydaiiHbie
BEJIMYMHBI.
2 CrnyyaiiHple AKCHEPUMEHTHI (OMBITHI) U CllydyallHble COOBITHS. DjieMEHTapHbIE 2

coObITHS (McXombl). BeposTHOCTH ciydaiiHOro coObITHsA. baM30cTh 4acTOTHl U
BEpPOATHOCTH  coObITHH.  Ciy4aifHble  ONBITBI C  PAaBHOBO3MOXKHBIMH
DJIEMEHTAPHBIMH  COOBITHSIMU.  BeposTHOCTHM  COOBITMMI B ONBITax €
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PaBHOBO3MOKHBIMHA 3JICMCHTAPHBIMU COOBITHSIMU. Onepam/m Hanqg COOBITHSIMU:
nepeceueHue, 00beANHEHHE, IPOTUBOIIOIOKHbIE COOBITUS. JJnarpammel Ditiepa.
DopMyna CII0KEHUSI BEPOSITHOCTEN

Bri6opounsiii MeTox uccnenoBanuii. Berbopounsre xapakrepucTiki. O1ieHHBaHHE BEPOSTHOCTH
COOBITHS TTO BEIOOPOUYHBIM TaHHBIM. [IpoBepKa MPOCTEHIIIX THIIOTE3 C MTOMOIIBIO U3yUSHHBIX
pacrpezeseHuii.

3 IIpakTuyeckoe 3ansitue Ne 18 (B popme npakTudeckoii moaroroBku)l pador 2 OK 04-
Ha IJIOCKOCTH. [lepeBbs. JIP 5, MP 3, OKO06
ITPy2, JIPBP
1 OK 04-
OKO06
4 CrnyJaiiHbIC SKCTIEPIMEHTHI (OIIBITHI) U CITydaifHbIe COOBITHS. DIIEMEHTAPHBIE COOBITHUS (MCXOIBI). 2 JIP1- OK 03,
BepostHOCTE ciy9aifHOTO cOOBITHS. BIH30CTh YaCTOTHI M BepOATHOCTH COOBITHH. CiyJaifHbIC JIP8,MP1- OK 04
OTIBITHI C PABHOBO3MOJKHBIMH 3JIEMEHTaPHBIMH COOBITHSIMH. MP3,IIpy1- OK 07 O’K
5 Omneparuu HaJ COOBITHAMU: TIepecedeHIe, 00beMHEHHE, TPOTUBOIIOI0KHBIE COOBITHS. 2 Ipy03,J]IBP ’
Jluarpammel Ditnepa. PopMya CI0KEHHS BEPOSATHOCTEM. 15-16 09
6 YcnoBHast BEpOATHOCTh. Y MHOKEHHUE BeposiTHOCTEN. [lepeBo ciydailHOro 3KkcrepuMeHTa. 2
dopmyia nonHo# BepostHocTH. Dopmyina Baiteca. HezaBucumblie coObITHSI.
IIpodeccnonaIbHO-OPHEHTHPOBOYHOE COAEPKAHME 24
7 BunapHsbIi ciryyaifHbIHM ONBIT (MCTIBITaHUE), yCIeX U Heyaada. HesaBucumele ucnsitanusd. Cepus 4 JIP1 — OK 03, OK
HE3aBUCHUMBIX UCIIBITAHUH 10 IIepBOro ycnexa. IlepecranoBku JIP8,MP1- 04, OK
u pakropuai. Yucio coderanuii. Tpeyronabuuk [Tackans. @opmysa 6uHoma HeroToHa. MP3 TIpy01- 07,0K 09
5 Cepust He3aBUCUMBIX HcnbITanui beprymu. CiyyaiiHblii BHIOOp U3 KOHEUHOH COBOKYITHOCTH. 4 [py03,JIBP 15- | [IK 2.4,
. . 16 TK 3.2
6 Crnyuvaiinas BenuunHa. Pactipenenenue BepositTHocTel. luarpamma pacnpenenesust. Onepamnun 4
HaJ cIy4yaliHbIMU BeIUMYMHaMU. buHapHas cinydaiiHas Benuuusa. [IpuMepsl pacipesneneHui, B
TOM YHCJIe TeOMETPHYECKOe 1 OMHOMHAIIBHOE.
7 .MatemaTHuecKkoe OXHUIaHIE CIIy4aifHON BeTHUMHBI (pactpenenenus). Ilpumepsl mpuMeHeHHs 2
MaTeMaTHUECKOTO OKUaHUS (CTpaxoBaHHeE, JIOTepes ). MareMaTuieckoe OKuaHne OuHapHOM
CIIy4aiiHOU BeNUUYUHBL. MaTeMaTu4ecKoe 0XKHUIaHUE CYMMBI ClIy4allHbIX BEJIMYUH.
MaremaTiiecKoe 0KHJIaHHE TeOMETPHIECKOT0 M OMHOMHAIBHOTO paclpeaeIeHuH.
8 Jucnepcus u ctaHnapTHOE OTKJIOHEHUE CITydaiiHOW BeTMUYMHEI (pactipenenenus). ucnepcus 2
OuHapHOI1 ciyyaiiHO! BeTMYMHBL. MaTeMaTH4ecKoe 0)KUAaHue IIPOU3BEICHHS U AUCTIEPCUs
CYMMBI HE3aBHCUMBIX CIIy4aiHbIX BeJIH4YHH. [lucnepcus U CTaHAapTHOE OTKIIOHEHHUE
OMHOMHAIBHOTO pactpeeneHus. Jlucnepcus 1 cTaHIapTHOE OTKIOHEHHE TeOMETPHUYECKOTO
pacnpeeseHus..
9 HepasenctBo YeObimépa. Teopema Uebbimépa. Teopema beprysumi. 3akoH OONBIINX YHCEI. 2
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10 HenpepeiBHble cnydaiinble BenuuuHbl. [IpuMepsl. @yHKIMS ITIOTHOCTH BEPOSITHOCTH 2
pactipeneneHus. PaBHOMepHOE pactipenieieHie U ero CBOWCTBA. 3a/1auu, PUBOISIINE K
MOKa3aTeIbHOMY paclpe/IesieHrI0. 3a1auy, MPUBOAALINE K HOPMAIBHOMY paclpeesieHUIO.
OYHKIUSA MIIOTHOCTH BEPOSTHOCTH MOKA3aTEIBHOTO paclpeneieHus, QYHKIHS IUIOTHOCTH
BEPOSITHOCTH HOPMAaJIbHOTO pacnpeenenrs. OyHKIMs MIOTHOCTH U CBOMCTBA HOPMAJILHOTO
pacnpeeNeHusl.
11 ITocnenoBaTenbHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHH. 3a1auu, MPUBOASIIUE K 2
pacnpenenenuto [lyaccona.
12 KoBapuanust 1yx ciydaifHbix BenuuuH. KoaddunueHt auneiiHoi koppessiiua. COBMECTHBIC 2
HaOJIOIeHUS IBYX BeMU4HH. Bri0opouHsiii ko3 duiment koppensanuu. Pasmane mexmy
JIMHENHOM CBS3bIO M IPUUMHHO-CIIEACTBEHHOM CBA3bI0. JIMHEIHAs perpeccusi, METOA
HaVMCHBININX KBaJ[PAaTOB
KoncyabTauus 4
9K3aMeH 6
Bcero 240
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5.2 Peanu3anusi HanpaBJeHUd BOCMIUTATEILHOH PadoThI

Peanuzanus nporpammsl yueOHoro mnpeamera «Matematuka» B ctpyktype OOIIL
CIIO nanpaBieHa Ha peanu3anuio padboyedt mporpammbl BocnuTanus mo 29.02.10
KoHcTpynpoBanue, MOACIUPOBAHUE W TEXHOJIOTHMSI W3TOTOBIICHUS H3JEIUM JIETKOU

MPOMBIILICHHOCTH (110 BUJIaM)..

Pabouas nmporpamma mpeaycMaTpuBacT pealii3aluio COEepP KaHNsd BOCIUTATEIHLHON
paboTHI MO CIIEAYIOMUM HampaBICHUSIM: MPOPECCUOHANTBHO-TNYHOCTHOE BOCIIUTAHUE;

TPAKAAHCKO-IIPABOBOC W IMMATPHOTUYCCKOC BOCIIHMTAHUC, PA3BUTUC CTYACHYCCKOI'O
CaMOYIIPaBJICHUS; AYXOBHO-HPABCTBCHHOC MW KYJIbBTYPHOICTCTHYCCKOC BOCIIMTAHHC,

BOCIIUTAaHHUE 370pOBOro o0Opa3a JKU3HHM U DKOJOTUYECKOW KyNbTYypbl; Ou3HEC-
OPUEHTUPYIOILIEE BOCIIUTAHUE.
CopeprkaHre BOCIIUTATEIBLHOM pabOThl OTPAKEHO CIEAYIONIUM 00pa3oM:
HaumeHoBaHHE TeMBI HanpagsJyieHue BoCIUTATEILHOM
padoThI
HepaBenctBo YeOniméBa. Teopema | rpaskaHCKO-ITPABOBOE 151

YeoObména. Teopema bepnymimn. 3akoH
Oonbmux yucend. BrIOOpOUHBIA METOT

HCCIIETOBAHMM. Br16opounbie
XapaKTEPUCTHKHU. OuenuBaHue
BEPOSATHOCTU COOBITHS MO BHIOOPOUYHBIM
JQHHBIM. IIpoBepka  mpocTenmmx
TMIIOTE3 C TOMOILIBIO  M3YYEHHBIX
pacnpeneneHun.

MMaTpUOTUYCCKOC BOCIIUTAHUC,

JIBU>KEHUS TPOCTPAHCTBA.
OtoOpaxenusi. JIBUKeHUSI U paBEHCTBO
¢uryp. Ob1ire cBOMCTBA TBUKEHUN.
Bunbl 1BMKEHUN: TapaieIbHbIN
MEPEHOC, [IEHTPAJIbHAs CHMMETPHS,
3epKaIbHAA CUMMETPHSL, [IOBOPOT
BOKPYT HPSIMOM.

BOCITUTaHUE 37I0POBOT0 00pasa >KU3HU U
DKOJIOTUYECKOM KYJIBTYPHI;

MHOX€eCTBO, onepamnuu
MHOXECTBAMH U HX
Junarpammel Diiniepa—Benna

HaJ
CBOMCTBA.

PasButue
CaMOYIIPABJICHUS

CTyACHYCCKOI'O
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4. YCJI0OBUA PEAJINBAIUU ITPOI'PAMMBI YYEBHOT O IIPE/IMETA

TpedoBanuss K MUHUMAJIbHOMY MATEPHAJIBLHO-TEXHHYECKOMY 00ecTieYeHUI0
Peanuzamust mporpammbl  y4eOHOTO TpeaMmeTa TpeOyeT HaIu4dus Y4eOHOTO
KaOnHeTa KaOMHET MaTEMAaTHUKU;
O6opynoBanue yueOHOTO KaOuHeTa:
— KOMIUIEKT yuyeOHOU Mebenu,
— KJIacCHas J0CKa,
—  koMruiekT mebenu st [1K,
— y4eOHO-HAIJISAHBIX TTOCOOUH MO TIPEAMETY.
TexHuueckue cpeicTBa 00ydeHUsI:
— KOMIIBIOTED,
— TPHUHTED,
3KkpaH. s npenogaBaTenen

l. Amumor III.A., Komsrmn IO.M., Txauea M.B. u gapyrue /
Marematurka: airebpa U Havajla MaTEeMaTUYECKOTO aHajan3a, reoMeTpusi. Anredpa
W Havyajma MaTtemaruueckoro aHamm3alO-11 xmaccer : yueOnmk / A/l
Anekcangpo, JLLA. Bepuep, B.M. Peokuk. — M. : H3narenbcTtBo
«IIpocsemenue», 2020. — 257 c. — ISBN: 978-5-09-062551-7 / - Tekct
:HEMOCPEICTBEHHBIN

Mepsnsk A.I'., Homuposckuii [I.A., IlomsikoB B.M., noa penakuueit
[Toponsckoro B.E.u apyrue / 11 knacc: UznarensctBo «lIpocBemenne», 2020. —
257 c¢. — ISBN: 978-5-09-062551-7 / - Tekct :HEemoCpPeIACTBEHHBIN

Mepsnsik A.I'., HomupoBckuit JI.A., Ilonsikop B.M., noa penakuueit
[Togonsckoro  B.E/Marematuka.  ['eomerpusa.l0  kmacc/  M3maTenbcTBO

«[IpocBemenuey», 2020. — 257 c¢. — ISBN: 978-5-09-062551-7 / - Tekcr
HEMOCPEACTBCHHBIN

Mepsnsk A.I'., Homuposckuii JI.A., IlonsikoB B.M., nox penakuueit
[Togonsckoro  B.E/Marematuka. I'eomerpus. 11  kmacc/ M3nmarenbcTBoO

«IIpocsemenue», 2020. — 257 c. — ISBN: 978-5-09-062551-7 / - Tekct
HEMOCPEACTBEHHBIN
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JlonoJIHUTeIbHbIE HCTOYHUKH, B TOM YHCJIE 3JIEKTPOHHbIE
o0pa3oBaTesibHbIC pecypChl

Jnsa npenonaBareneit

6. AJIEKCaHIpOB, Al Marematuka: anrebpa W Hayana
MaTeMaTU4YeCcKoro aHanmsa, reomerpus. ['eomerpus. 10-11 xmaccer : y4eOHHK /
A.l. Anekcanapos, JI.A. Bepuep, B.. Peoxuk. — M. : U3gaTenscTBO
«IIpocBemenuey», 2020. — 257 c. — ISBN: 978-5-09-062551-7 / - Texkcr
HETIOCPEICTBEHHBIN

7. MopakoBuu, A.I'. Anre6pa u Hayana MaTeMaTU4yecKoro ananusa. 10
kinacc: B 2 u. Y. 1. YueOnuk s yganuxcst o01eo0pa3oBaTebHBIX YUPEKACHUN
(npoduneuelil yposensb) / A.I'. Mopakosuy, I1.B. Cemenos. - M. : MHeMmo31Ha,
2020. - 457 c. — ISBN: 978-5-346-01200-9 / - TekcT : HENOCPEACTBEHHBIN

8. Mopakosuu, A.I'. Anrebpa U Hayajia MareMaTU4YecKoro aHanuza. 11
kinacc: B 2 u. Y. 1. YyeOHuk ayig ydamuxcst o0nieo0pa3oBaTelbHbIX YUPEXKICHUN
(npoduneHelil ypoBensb) / A.I'. Mopakosuy, [1.B. Cemenos. - M. : MHemo31Ha,
2020. - 351 ¢. — ISBN 978-5-346-03199-4/ - TekcT : HEemocpeACTBEHHbBIN

9. MopnakoBuu, A.I'. Anre6pa u Hayana MaTeMaTU4YecKoro anammza. 10
kinacc: B 2 4. Y. 2. 3agaunuk 11 ydammxcs 001eo0pa3oBaTeIbHbIX YUPEKISHUN
(npoduneHelil ypoBenb) / A.I'. Mopakosuy, JI.O. [lenumesa, JI.W. 3BaBud [u ap. |
- M. : Mmuemosuna, 2020. - 336 c¢. — ISBN: 978-5-346-01202-3/ - TekcT :
HETNOCPEACTBCHHBIN
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10. Mopakosuu, A.I'. Anre6pa u Hayaja MaTeMaTHYECKOTO aHAJIM3a.
11 xmacc: B 2 u. Y. 2. 3agaynuk ans yyammxcsi o01eoopa3oBaTeIbHbIX
yupexaeHui(npodunsHblil ypoens) / A.I'. Mopakosuy, JI.O. Jlenuiiesa,
JL.W. 3BaBuu [u ap.],- M. : Muemo3suna, 2020. - 137 c. — ISBN: 978-5-346-
02411-8/ - TekcT : HEMOCPEICTBEHHBIH

i ctyneHToB

l. Mopakosuu, A.I'. AnreOpa u Havyajla MaTEMaTUYECKOIO aHaJIU3a.
10 xracc: B 2 u. Y. 1. YVueObHuk mis ydammxcs oOmieo0pa3oBaTelbHBIX
yapexaennit (mpoduiabHbiil ypoBeHb) / A.I'. Mopakosuy, [1.B. Cemenos. - M.
: Mnuemosuna, 2020. - 457 c. — ISBN: 978-5-346-01200-9 / - Tekct :
HETIOCPEACTBEHHBIN

2. Mopakosuu, A.I'. AnreOpa U Hadana MaTEMaTUYECKOTO aHAJIU3a.
11 xmacc: B 2 4. U. 1. YuyeOHuk myiga ydamuxcs o011eo0pa3zoBaTeIbHBIX
yupexaeHuil (mpoduibHblii ypoens) / A.I'. Mopakosuy, I1.B. CemeHoB. - M.
: Mnemosuna, 2020. - 351 c. — ISBN 978-5-346-03199-4/ - Tekct :
HETIOCPEICTBEHHBIN

3. MopakoBuu, A.I'. AnreOpa u Hadajga MaTeMaTUYECKOTO aHAIM3a.
10 xmacc: B 2 u. Y. 2. 3amayHuk Ui ydammxcs o01ieo0pa3oBaTeIbHbIX
yupexaenuil (mpoduibHblii ypoBenb) / A.I'. Mopnkosuu, JI.O. Jlenuiuesa,
JI.W. 3BaBuu [u 1p.]
- M. : Mmuemo3una, 2020. - 336 c. — ISBN: 978-5-346-01202-3/ - Tekct

HETIOCPEICTBECHHBIN

4. Mopakosuu, A.I'. AnreOpa 1 Hadana MaTEMaTUYECKOTO aHAIM3a.
11 kmacc: B 2 9. Y. 2. 3agauHuk 15 yqammxcsi o01eo0pa3oBaTeIbHBIX
yupexaeHui(npodunsHblil ypoens) / A.I'. Mopakosuy, JI.O. Jlenuiiesa,
JI.W. 3BaBuu [u ap.],- M. : Muemo3suna, 2020. - 137 c. — ISBN: 978-5-346-
02411-8/ - Tekct : HETIOCPENCTBEHHBIN
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5. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
INPEIMETA

KoHTposib M oOmeHka pe3ylbTaTOB OCBOCHHUS Yy4eOHOTo IMpeaMera
OCYILECTBIISIETCA ~ IPENOJABAaTENIEM B TNPOLECCE TEKYIIErO0 KOHTPOJS U
MIPOMEKYTOUYHON aTTeCTaluu (npoBeneHue NPAaKTUYECKUX  3aHSITHUH,
TECTUPOBAHUE, & TAKKE BBHIMOIHEHUE 00YUYaAIOIUMUCS WHIUBUYAIbHBIX 3aIaHUM,
MIPOEKTOB, UCCIIEOBAHUIN).

Texymuii KOHTpPOJIb TPOBOJUTCS B TMpeaenax Y4yeOHOro BpEMEHH,
OTBEJCHHOI'O HA TMPEIMET, KaK TpPaJIWLHOHHBIMM, TAK W WHHOBAIIMOHHBIMHU
METO/JAMHM, BKJIKOYAs KOMIIBIOTEPHOE TECTUPOBAHHE (B TOM YHCIE B CUCTEME
JTUCTaHIIMOHHOTO 00yuyeHus: moodle). Pe3ynbTaTel KOHTPOJIS YUUTHIBAIOTCS MpU
MOJIBEICHUH UTOTOB 10 IPEIMETY.

[IpomexxyTouHasi arrectanusi NPOBOAUTCS B (hOpME 3K3amMeHa IO UTOram
U3Y4YEHUS IPEIMETA.

HaumenoBanue 00pa3oBaTe/IbHbIX MeToabl KOHTPOJISI M OLCHKH
pesyabraroB ®I'OC COO
(mpeamerHsblie pe3yabrarhbl — [1Py)

[IpyOl.Bnanenue KiIOU4EBBIMH MOHSTUSIMH U OrneHka BBINOJIHEHHOMN
3aKOHOMEPHOCTSIMH, Ha KOTOPbIX  CTPOUTCS CaMOCTOSTENIbHOU PabOTHI.
JlaHHasi TpeAMeTHas o01acTh, pacrno3HaBaHUE Omnpoc
COOTBETCTBYIOLIMX UM IPU3HAKOB U

B3aUMOCBS3€H, CIOCOOHOCTh JIEMOHCTPUPOBATH
pa3iaMyYHbIE IOAXOAbl K H3YYEHHUIO SIBJICHUM,
XapakTEepHBIX JUII  M3y4aeMOM  IpPeIMETHOU

o0JacTu;

[Ipy02.Ymenune  pematb  Kak  HEKOTOpPbIE Omnpoc
[IPAKTUYECKHUE, TaK U OCHOBHBIE TEOPETHUECKHUE OrneHKa BBINOJIHEHHON
3aa4M, XapakTEpHbIE JUII  UCIOJIb30BaHUSA CaMOCTOSITENIbHOM pabOTHI.
METOJ0B U UHCTPYMEHTApHUs JAHHOU NPEIMETHON

obnacru;

[Tpy03. Hanuume mnpencraBiIcHU O JTaHHOU OreHka MpakTU4YecKoi paboTHl,
IpeIMeTHOW o00lacTh Kak ILEJOCTHOM Teopuu BBIIIOJIHEHHOW Ha ITPAaKTHUYECKOM
(COBOKYIHOCTH TEOpHii), 00 OCHOBHBIX CBSI3X C 3aHATUM..

WHBIMH CMEKHBIMH 00J1aCTIMHU 3HAHUI.
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IIpunoxenue 1

Cunxponuszanus oopasoBarenabHbIX pe3yjbTaToB PI'OC COO n ®I'OC

CI10

Koa n naumenoBanune OK,

Koa u HamMeHOBaHHEe

Koa u HamMeHOBaHHe

IIK corsnacuo ®I'OC JIMYHOCTHBIX Pe3yJIbTaTOB Metanpeamernbix (MP)
C1io (JIP) pe3yJbTaToB
coriacio PI'oC COO coriacio PI'oC COO
MP.1 OBnagenue
OK.06 JIP.1 I'paxxnaHckoro YHHUBEPCAIHHBIMHU YU€OHBIMU
BOCIIUTAHMUSI [103HABATEJIbHBIMU
nericrBusamu, MP.2.
MP.2 OBnanenue
OK.05, OK.06 JIP.2 IlaTpuoTH4ecKOoro YHUBEpCaIbHBIMHU
BOCIUTAHHUS KOMMYHHUKATHBHBIMU

neiictBusmu, MP.3.

OK.01, OK.02, OK.09,

JIP.3 JlyXxOBHO-HPaBCTBEHHOI'O

MP.3 OBnanenue
YHUBEpCATbHBIMHU

IIK.2.2 BOCITUTAHHUS N
PEryJIATUBHBIMU IEHCTBUSIMU
OK.03 JIP.4 DcreTnueckoro MP.1, MP.2, MP.3
BOCITUTAHHS
OK.04,0K.08 JIP.5 ®usudeckoro MP.1, MP.2, MP.3
BOCITUTAHUS:

OK.01, OK.02, OK.09

JIP.6 TpynoBoro BocliuTanus

MP.1, MP.2, MP.3

OK.01, OK.04, OK.07

JIP.7 DK0J0ru4ecKoro
BOCHUTAHUA

MP.1, MP.2, MP.3

OK.02, OK.09, IIK 2.3.

JIP.8 LleHHOCTH HAYYHOTO
II03HaHUA

MP.1, MP.2, MP.3

IIpuioxkenue 2

IIpeemcTBeHHOCTH 00pa3oBaTeabHbIX pe3yabTaToB PI'OC COO
(mpeaMeTHBIX) ¢ 00pa30BaTENIbHBIMH

Koa u nanmmenoBanue | Koa u | Kog u | Kog ) |
o01enpodeccuoHaIb | HAUMEHOBAHME HAUMEHOBAHHU | HAMMEHOBaHHe
HBIX JUCHUIUVIMH ¢ | IPO(eCCHOHAIBHBIX | € pa3jaeoB/TeM
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o0pa3oBaTeJIbHBIMH moayJjeir (M/AK) c | npeamMerHbIX |H paboueii
pe3yibTaTaMHu, 0o0pa3oBaTeJIbHBIMH | Pe3yJIbTATOB | IPOrpamMMe 10
HMEIIMMHU pe3yJibTaTaMu, OIroC COO, | npeamery
B3aMMOCBS3b C | IMCIOLIUMH HMEIOLIUX
npeamerHbimu OP B3aMMOCBSI3b ¢ | B3aMMOCBSI3b

npeamMetnbiMu OP | ¢ OP ®I'OC

CIIO

OI1.03. [IMO02. [1K2.4.Pazpab | Pasnmen L.
MarepuanoBenenue/ | KoHCTpynpoBaHue WU | aThIBaTh Anrebpa 1 Havana
YMeTh: pacro3HaBaTh | MOJEIUPOBAHUE KOHCTpyKTOpc | MATEMATHHECKOTO
U KJIacCu(UIUPOBATH | IBEHHBIX  W3JCIHN | KYIO ?f}é?faﬂfz"
MaTepuabl o | MZIK.O1 .OZMaK?TI/Ip JIOKYMEHTAUM | yrooponya
BHEIIIHEMY BU]Y, | OBAHUE HIBEUHBIX | IO K | yepasencrsa Tema
IIPOUCXOKICHHUIO, 17631 (S1150% BHEJIPEHUIO Ha | 1.4 Hawana
cBoiictBaM; - ymeTh | [IK2.4.Pa3pabarbiBaT | MPOCKTUPYEMO | MATEMaTH4ECKOIro
noa0upaTh MaTepHalibl | b KOHCTPYKTOPCKYIO | € U3JIeIue. aHajinsa.
[0 WX HA3HAYEHUIO C | JOKYMEHTALMIO K | [IpakTrueckuit Ili:l;f;pm 222'
y4E€TOM (U3HUKO- | BHEAPEHUIO Ha | OIBIT: MHOrOrpaHHUKH
MEXaHHYECKUX CBOMCTB | IPOEKTUPYEMOE paspaboTKu U | 2 3Bexrophi "
MaTCpHUaJIOB. n3acime. 0(1)0pMJIeHI/ISI KOOP/IMHATHI B
3HaTh: [IpakTHYECKHIi OMBIT: | KOHCTPYKTOPC | IpocTpanctee 2.4
- 3HaThb AaCCOPTUMEHT | pa3pabOTKu U | KOU ApiieHne
MaTepraioB u | opopMiIeHUs NOKyMeHTamuy | 'POCTPAHCTBEe
GbypHUTYPHI, KOHCTPYKTOPCKOM Ha Pasen 3.
MIPUMEHSIEMbIE B | IOKyMEHTAllMK  Ha | IPOCKTUPYEMO | BeposTHOCTS H
IIBEUHBIX HM3ICIUIX; - | IPOCKTUPYEMOE € U31CIINC cratuka 3.1
3HaTh KnaCCI/I(bI/IKauI/HO HU3€I1e YmMmenus: BepositHOCTS 1
U 00JaCTh MPUMEHEHHS | Y MEHUSI: npoekTuposar | cTarka
Pa3JIMYHbBIX MPOEKTUPOBATH b HOBBIE
MaTepuajioB; - 3HATh | HOBBIE MOJIENIN | MOJIEIIN
0COOEHHOCTH W3JICJINN  pa3JIMYHbIX | U3JICJIUH
CTpPOEHHUsS, Ha3HA4YEHHMs | BUIOB U | pa3InyHbIX
Y CBOMCTBA Pa3JINYHBIX | KOHCTPYKLINN; BUJIOB u
MaTepHayoB; - 3HATh | BBIMOJHATh PACUYEThl | KOHCTPYKUUK;
(U3UKO-MEXaHUYECKHE | SKOHOMUYHOCTH BBITIOJTHSATD
CBOMCTBAa  Pa3jMYHbIX | MOJEIH; OQOPMIISATH | pacueThl
MaTepUaJioB; - 3HATh | KOHCTPYKTOPCKYIO HKOHOMHUYHOCT
CHI0COOBI MTPOU3BOJICTBA | TIOKYMEHTALIUIO u MOJIENH;
Pa3JIMYHbBIX 3HaHUA: opopMIISATH
MaTepualioB. CTaguu pa3paboOTKU | KOHCTPYKTOPC

KOHCTPYKTOPCKOH KY10

JIOKYMEHTAIlMM  Ha | IOKYMEHTalu

34




TlNocymapcTBeHHOE Or0IKETHOE TTpodeccnoHabHOEe 00pa3oBarenbHOe yupexkaeHue Camapckoit oomactu
«CamapcKuii TOCYAapCTBEHHBINA KOJUIEIK CEPBUCHBIX TEXHOJIOTHI 1 JU3aiiHay

M3menenne Ne « » 20 T
MIPOU3BOJICTBO 10
W3S W3 KOXHU U | SHAHUS:
TpeOOBaHUsS K HEWH; | cTaauu
METOJMKY pacueToB | pa3paboTKu
SKOHOMUYHOCTH KOHCTPYKTOPC
MOJIEIIN KoM
[IMO03. Pa3paboTka | TOKYMEHTaIUU
TEXHOJOTMYECKUX Ha
MPOLIECCOB MIPOU3BOJICTBO
IIPOU3BOJICTBA 1763 (S 15171 u3
IIBEUHBIX U3CIUN KOXH u

I1K3.2.

CocTaBisTh
TEXHOJIOTHYECKHUE
KapThl
(mociie10BaTeNbHOCT
1) BBITTOJIHSEMBIX
omnepanuii Ha HOBBIE
MOJICIA  IIBEHHBIX
15631 (05071 B
COOTBETCTBHH v
HOPMaTUBHOU
JIOKYMEHTAIUECH.
[IpakTUYeCKHl OMBIT:
pa3paboTKu
MOOTIEPAITMOHHOTO
MapIipyTa
o0paboTku Jeranei
U COOpPKHM  HOBBIX
MOJICJIEW B MPOIECCE
M3rOTOBJICHUS, B TOM
qucle c
HCIMOJIb30BaHUEM
CAIIP
YMmeHust:
OTIPENICIISTh
KOHCTPYKTHUBHO-
TEXHOJIOTHYECKHUE
OCOOCHHOCTH
MoOJieIe  U3MICIINM;
COCTaBJISITh
TEXHOJIOTHYECKHUE
CXEMBI cOopku

TpeOOBaHUSI K
HEW; METOIUKY
pacyeToB
HKOHOMHUYHOCT
U MOJIeNIN
[1K3.2.
CocraBn
ATb
TEXHOJIOTUYEC
KHE KapThI
(mocnenoBaren
BHOCTH)
BBITIOJTHSIEMBIX
omepauuii  Ha
HOBBIC MOJICITH

IIBEWHBIX

15631 (SN1507 | B
COOTBETCTBUU
c
HOPMAaTUBHOU
JIOKYMEHTAI1e
.
[TpakTrueckunit
OTIBIT:
pa3paboTku
MOOTEePALIMOHH
Oro Mapuipyra
00paboTKH
JieTanen 51
COOpKH HOBBIX
Moaenen B
rpouecce
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WU3CIINN; COCTaBJISAThH
TEXHOJIOTUYECKUE
MOCJEA0BATEIBHOCTH
IpU  W3TOTOBJICHUH
W3JICIIAA  Pa3iIMYHBIX
BHJIOB "
KOHCTPYKIIUH, B TOM
qucie c
UCIIOJIb30BaHUEM
CAIIP

3HaHUSA:

MPUHIIUTIBI
MOCTPOCHUS
TEXHOJIOTUYECKOTO
MpoIIeCCa;
TEXHOJIOTHIO
00paboTKN U COOpPKH
JeTaJlenl MW y3J0B
WU31CIUM;
TEXHOJIOTHIO
dbopmoBaHUs
3aroTOBOK Bepxa
00yBH; TEXHOJIOTHIO
MPUKPETUICHUS
neTtanel Huza o0yBH;
TEXHOJIOTHIO
OTICIIKH WU31CIINM;
MPOTPAMMHYIO CpENY
CAIIP

W3TrOTOBJICHUS,
B TOM YHCJIE C
HCII0JIb30BaHH
em CAIIP
VYMenus:
ONpeAcsATh
KOHCTPYKTUBH
O_
TEXHOJIOTHYEC
KHe
0COOEHHOCTH
MojieneH
W3ICIIUH;
COCTaBJIATH
TEXHOJIOTHYEC
KHe CXEMBI
cOOpKHU
WU3CIUM;
COCTaBJIATH
TEXHOJIOTHYEC
KHUe
IOCJIeIOBATEN
BHOCTH npu
W3TrOTOBJICHUH
15631 (1507
Pa3JIMYHbBIX
BUJIOB u
KOHCTPYKLIHH,
B TOM 4YHCJIE C
HCIIOJIb30BAHU
em CAIIP
3HaHUS:
TIPUHITUIIBI
MOCTPOCHUS
TEXHOJIOTHYEC
KOTO
mpoIiecca;
TEXHOJIOTHIO
0o0paboTKH
cOOpKH
JeTajieu u
y3JI0B
WU3CIUM;
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TEXHOJIOTHIO
dhopMoBaHUs
3aroTOBOK
Bepxa o0O0yBH;
TEXHOJIOTHIO
MPUKPEIUICHUS
JeTajen Hu3a
00yBH;
TEXHOJIOTHIO
OTJICIIKA
WU3ACIINI;
MIPOTPaAMMHYTO
cpeny CAllp
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