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1. OBIIUE CBEAEHUSA

y‘ICGHaH JUCHUITIIMHA «OCHOBEI MOZACIIMPOBAHUSA TCXHOJIOTHYCCKHUX IIPOLECCCOB U aIlllapaToOB»
U3y4aeTcs B CEIbMOM U BOCBMOM CEMECTpax.
KypcoBas pabota/KypcoBoii IpoeKT — HEe MPEAyCMOTPEH

11. ®opma npomMeKyTOYHOHN aTTeCTalUU:

CenbpMoli ceMecTp — 3a4eT ¢ OI[CHKOM
BocwsMoli cemecTp — 3a4eT ¢ OlIeHKOU

Mecto yuebHoM nucuurinHbl B cTpykType OITOIT
YyeOnass mucuuriraa «OCHOBBI MOJEIHPOBAHUS TEXHOJOTHYECKHX IPOIECCOB M ammapaToB»
OTHOCHTCSI K 00s13aTEILHOM YaCTH IPOTPaAMMBI.
OCHOBOU TSI OCBOCHHSI JTUCIUIUIMHBI SBJISIIOTCS PE3yJbTaThl OOyYEHHUsS MO TMPEAIICCTBYIOIIHM
JHUCUUATUITMHAM U TIPAKTHKAM:

— du3zuka,

— Marematuka,

- Tennodusuka,

. TexHuyeckas TEpMOJUHAMUKA U TEIUIONEpeaada

. Teopust BEpOSITHOCTH M CTATUCTHUKA B SKOJIOTUH U TEINIOSHEPTETUKE

- YpaBHEHUS] MATEMATHYECKON (PU3UKHU B HKOJIOTUHU U TETUIOIHEPTETUKE

- NudopmannoHHbIe 1 KOMMYHHUKAIIMOHHBIC TEXHOJIOTUU B TIPO()ECCHOHATLHOM
JIeSITENTbHOCTH

. Teopust 1 IpakTHKa TPOBEICHUS SKCTIEPUMEHTAIBHBIX UCCIIEIOBAHUI

. OcCHOBHBIE NPOLECCH] U TEXHUKA 3aLIUThl OKPYKaroLIel CpeJibl
PesynbTaThl OCBOCHHS y4YeOHOW JHCHMIUIMHBI B JaJIbHEWIIEM OyIyT WCIHOJIB30BaHBI IIPH
BBIMIOJTHEHUH BBIITYCKHOW KBaJIM(DUKAIIMOHHOM PabOTHI.

2. IEJHW U INIAHUPYEMBIE PE3VJIbTATHI OBYUEHUS MO
JTUCHUTIJIMHE

ensmMu wu3ydeHus: AUCHUTUTMHBI «OCHOBBI MOJCIHUPOBAHUS TEXHOJOTHYECKUX TIPOILIECCOB H
armnapaToB» SBIISIIOTCA:

— (opMupoBaHHE HAYYHOT'O MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKU U TeXHUKHU B Poccuu u 3a pyoexom;

— U3Y4YEHHUE METO/I0JIOTUH MOJCIIUPOBAHUS TEXHOJIOTMUECKHUX MPOIIECCOB M aIIapaToB;

— U3y4YE€HHE OCHOB MAaTEMaTUYECKOI0 U YUCIEHHOTO MOJEIUPOBAHMS,

— (opMHUpOBaHUE HABBIKOB PabOTHI CO CHEIUATBHBIM MPOTPAMMHBIM 00OECTICUEHHEM, B TOM
YHUCJIE C OTKPBITBIM HMCXOAHBIM KOAOM, JJii KOMIBIOTEPHOTO MOJEIMPOBAHUS TEXHOJOTUUYECKHX
MIPOIIECCOB U aIapaToB,;

— pa3BUTHE MMO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaIbHBIX MU TBOPUYECKUX CIIOCOOHOCTEN
00ydJaronuxcs B MpoIecce N3yueHus TUCIUTUTNHEI;

— MpUOOpETeHHE COBPEMEHHBIX HAYUYHBIX B3TIISO0B, HACH B X0le pabOThI C Pa3IMYHBIMH
HMCTOYHHKAaMU WH(OpMaInu;

— UCTIOJIb30BaHUE MPH BBHITIOTHEHUH MTPAKTHYECKUX 3a/IaHUi METOI0B CpaBHEHUsI, 0000IICHNUS,
CHUCTEMAaTH3aIiH, BBISBICHUS TMPUYUHHO-CICIACTBEHHBIX CBS3€H, (OPMYIMPOBAHKME BHIBOJOB IS
W3YUYEHUs Pa3JUYHBIX CTOPOH TEXHOJOTMYECKUX TPOLECCOB, C KOTOPHIMHU BO3HUKAET
HEO0OXOAMMOCTh CTAJIKUBATHCS B MpodeccHoHaNbHOU chepe.

- dhopmupoBaHre y O0yJarOMIMXCS KOMIIETCHIINI, YCTAaHOBJICHHBIX 00pa30BaTEIbHOMN
nporpammoii B cootBercTBuM ¢ ®I'OC BO no gaHHON JUCHUILIUHE,;
PesynbraroM 00yueHus Mo y4eOHOW NUCIHUIUIMHE SIBISETCS OBIaJCHUE 00YyJarONMMUCS 3HAHHUSIMH,
YMEHHSIMH, HaBBIKAMU U OIBITOM JEATEIHHOCTH, XapaKTePU3YIOUMMH Mporecc (HOpMUPOBAHUS



KOMIETEHIIMH U 00eCeunBalOMMU JOCTHKEHHUE TNIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHUS yueOHOU

JUCHUNIAHEL

2.1. @opmMupyeMbIe KOMIIETCHIIMN, THANKATOPBI JOCTHKEHUS KOMIIETCHIIUH,
COOTHECEHHBIE C INIAHUPYEMBIMU pe3yJIbTaTaMU 00YUYeHHUs 110 TUCIUIINHE!

UA-OIK-1.2 HWA-0OIK-1.3 UJ-OIIK-2.2 HA-OIK-4.1 WJ-OIK-4.2 WA-TIK-1.1  WJ-TIK-1.2
WA-TIK-5.2  WA-TIK-4.2  WA-TIK-4.3
Ko/ i HAHMeHOBAHME Kon u HaumeHoBaHHE I[Inanupyembie pe3yJIbTATHI
HHAUKATOpPA 00yueHust

KOMIICTCHIINHU

JAOCTHKCHUHA KOMIIETCHIITNH

0 AMCHHUILIHHE

OIIK-1.CnocoGeH yuuTHIBaTh
COBpPEMEHHbIC TEHICHIIHN
Pa3BUTHS TCXHUKH U
TEXHOJIOTHiA B 00J1aCTH
TexHoc(hepHOl 0e30IacHOCTH,
HU3MEPUTETLHON U
BBIUMCIIUTEIbHOMN TCXHHUKH,
WH(POPMALMOHHBIX
TEXHOJIOTHIA TPH PEIICHUN
TUIOBBIX 33J1a4 B 00J1aCTH
npodeccuoHaIbHON
JIeITETLHOCTH, CBSI3aHHOM ¢
3alIUTON OKPYXKaOUEH cpebl
u obecrieueHrneM
0€30IMaCHOCTH YEIOBEKa,

NA-OIIK-1.2 Pemenue
TUIOBBIX 33J1a4 B 00JIaCTH
TeXHOC(EepHOI 6€30ITaCHOCTH C
YUETOM COBPEMEHHBIX
WHPOPMALMOHHBIX TEXHOIOTUH
NA-OIIK-1.3 Ilpumenenue
COBPEMEHHON U3MEPUTEIBHON U
BBIYHCIIUTEILHON TEXHUKHU npu
pelIeHny 3a1a4 B 00J1acTH
3alUThI OKPYIKAIOIIEH Cpesibl 1
obecrieyeHneM 0e30MacHOCTH
YenoBeKa

OIIK-2.Cnocoben
obecneynBaTh 0E€30aCHOCTh
YeJIOBEKa U COXPaHCHHE
OKpY>KaroIIel cpebl,
OCHOBBIBAsICh Ha TIPUHITAITAX
KyJIBTypbl 0€301MaCHOCTH U
KOHIISTIIIMHA PUCK-
OpPHUEHTHPOBAHHOTO
MBIIUIEHHS,

N-OIIK-2.1 IIpoBenenune
WHKCHEPHO-TEXHUYECKHX
pacyeToB C y4eTOM TEOPHU
HaJISKHOCTU M aHAJIN3a PHCKa
NA-OIIK-2.2 IlpoexktupoBaHue
cucTeM obecTieueHHs
0€30I1acHOCTU M OXPaHbI
OKpY’KaloILeH cpeibl

OIIK-4.Cnocoben moHUMaTh
MPUHIMIEL PA0OTHI
COBPEMEHHBIX
WH(POPMAIMOHHBIX
TEXHOJIOTHI U MCTI0Ib30BaTh
WX JUTS PeIIeHHs 3a/1a4

NO-OIIK-4.1 HWmxenepHoe
MIPOEKTUPOBAHUE C
WCIIOJIb30BAaHUEM COBPEMEHHBIX
CAIIP

N/I-OIIK-4.2 Pemrenwie 3amau
MOJIETTUPOBAHUS

COOTBETCTBYIOIINN (HU3UKO-
MaTeMaTHYECKH anmapar,
METOZbI aHAJIN3a U
MOJIEJINPOBAHHS, OCHOBHBIE
3aKOHBI XUMHH U METOZbI
XMMUYECKOT0 aHaJn3a,
OCHOBHBIE 3aKOHBI DKOJIOTUH U
MPUPOAOTIONB30BAHMS,
TEOPETHYECKOTrO U

npodeccuoHaIbHON TEXHOJIOTMYECKHX MPOLIECCOB U

JEeSTeTbHOCTH anmapToB C UCTIOJIH30BAHUEM
CIEUATN3NPOBAHHOTO
MPOTPaMMHOT0 00ecIeUeHHS

[IK-1. Cnocoben npumensats | UJ-T1K-1.1 IIpumenenue

MaTEMaTHYECKOTO armapaTa s
pelieHus 3a7a4 TeXHochepHou
0€e30I1aCHOCTH

3HaeT OCHOBHBIC TIOHATHUS H
MPUHIUIIBEI MATEMATHYECKOTO
MOJICTTHPOBAHUIS

[IpumeHsieT COBpEMEHHYIO
BEIYHCIIUTEIHHYIO TEXHUKY IS
MOJICITUPOBAHUS
TEXHOJIOTHUECKHX MPOIIECCOB U
arnmaparos;

[Ipoextupyet u MoenHpyeT
CHCTEMBI OXPaHbI OKPYKAIOIIei
Cpenbl C MPUMEHEHUEM
CIEUATFHOTO MTPOrPAMMHOTO
obecrieyeHusi, B TOM YHCIIE C
OTKPBITBHIM UCXOIHBIM KOJIOM.
[ToHumMaeT OCHOBHI UUCIEHHOTO
¥ KOMIBIOTEPHOTO
MOJICTTHPOBAHHS
TEXHOJIOTHYECKHX MPOIIECCOB U
arnmapaToB

Brageer HaBbIKaMU TIPOBEICHUS
BEIYHCIUTEIHLHOTO
JKCIIEpUMEHTA

AHanm3upyer pe3yJabTaThl
MOJICIIUPOBAHUS, B TOM YHUCJIE C
MPUMEHEHUEM
CIEIATN3UPOBAHHOTO
MPOrPaMMHOI0 00eCIIeUeHUS




Kon n HanmeHoBaHue IInanupyemble pe3yJIbTaThI
Konx u HammeHoBaHMe

HHIUKATOpA 00yueHus1
KOMIIeTEeHIINH
JOCTH:KEHHs1 KOMIIETEeHIINU M0 JUCHUILINHE
9KCHEPUMEHTAITLHOTO
WCCIIEIOBAHMUS TIPH PEIICHUN
PO eCCHOHANTLHBIX 3a1a4
[NIK-4. Cnocoben NA-TIK-4.2 [IpoexTupoBanue
MPOCKTHPOBATH U 1 KOMITLIOTEPHOE MOJICITUPOBAHHE
KOHCTPYUPOBATH aIMapaThl anmaparoB 3allUThl TEXHOCHEPHI
3alIUTHI TEXHOCEPHI UA-TIK-4.3  Anamms

PE3YyJIbTAaTOB MOACINPOBAHUA
arrmapaToB C UEJIBI0 OIITUMU3AIIUN

KOHCTPYKITUU
[IK-5. Cnoco6en nposomuts | UJI-T1K-5.2 [TnanupoBanue
HayYHBIC UCCIICIOBAHUS 110 MPOBEICHUSI SKCTIEPHUMEHTATBHBIX

OTJCNBHBIM TeMaM (pa3ziesiaM | MCCIIeIOBaHUMA
TeM) B 00J1acTu
npodeccuoHaIbHON
JICSITENTBHOCTH

3. CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHHUIIJIUHBI

O61as TpyA0EMKOCTh YUYEOHON AUCLUUILIMHBI 10 y4€OHOMY IUIaHY COCTaBJISIET:

no ounou hopme obyuenuss — 5 3.e. 160 yac.

3.1. Crpykrypa yueOHOM TUCIUIUIMHBI Ul 00y4YaroUMXcs 0 BUJaM 3aHATUN (OYHas
dbopma oOyueHuUs)

CTpykTypa H 00beM AUCHHIIMHBI

KonrakTHas ayiutopHasi padora, CamocrosiTejibHasi padora
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Bcero:| 3auerc 160 58 40 62
OILICHKOM




3.2. Crpykrypa yueOHON AUCITUTIINHBI/MOIYJIS U1 OOYyJaroNIUXCs M0 pa3jesiaM U TeMaM JUCIUIIINHEL: (ouHas popMa o0yueHus )
Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonTakTHas pa6oTa
pe3yJ11,TaT1.>1 > 2 Buasl 4 popMbl KOHTPOJILHBIX MEPONIPUATHIA,
OCBOCHII: @ = s g z o0ecreYynBaOIIHe M0 COBOKYMHOCTH TeKY I
KOJ(BI) HanmenoBanue pasieJios, Tem; o g o 2. g . 5 2EMOCTH:
(hopmupyemoii(bix) ¢opMma(bl) IPOMEKYTOYHOI aTTeCTALIMHI g g g ] g 2 E s KOHTPO.IL yeren i
IO o - T e zz g = (opMBI IPOMEKYTOYHOTO KOHTPOJIAA
= = 8 2 == S d ycneBaeMocTa
HMHIMKATOPOB = = s 5 2 2 e 5
JOCTHKEHUS g 2 = T g g = z =
KOMNeTeH Uil = =5 = A = = O A
CeabMmoii cemecTp
OIIKI: Paznen |. O61iue noHATHSI MOAETUPOBAHMS X X X X 15
HJ]-OIIK-1.2 Tema 1.1 4 X DOpMBI TEKYIErO KOHTPOJIA
HJ/[-OIIK-1.3 [ToHsITHS 0 MOJIENSAX ¥ MOJCIIUPOBAHUH. o pazneny |:
OIIK-2: Tema 1.2 4 X 1. KomnoxkBuym
HJI-OIIK-2.2 MareMaTHYeCKIE MOJICITH M UX KiaccuUKaIus 2. BrinosHeHHe MHIUBUY aTbHBIX
HJ[-OIIK-2.2 Tema 1.3 4 X MIPaKTUYECKUX 3aJaHUI
OIIK-4: DTansl MaTeMaTHYECKOTo MOJIEIUPOBAHHS
H/-0OIIK-4.1 Paznea 1. OCHOBBI YHCJIEHHOT0 MOIETUPOBAHUS 15 DopMBbl TEKYIIETO KOHTPOJIS
HJI-OIIK-4.2 o pazaeny Il u lll:
1IK-1: Tema 2.1 . 2 1. TectupoBanue
HI-TTK-1.1 ITonsiTHE O AUCKPETHOM aHAJIOre MaTeMaTUYECKOW MOJIETH 2. BHIMONTHEHHE HHIHBHITYATHHBIX
H-TIK-1.2 Tema 2.2 4 MIPaKTUYECKUX 3aJaHUI
TIK-5: MeToIbl YUCIICHHOT'O PEIICHHUS OOBIKHOBEHHBIX MH(depeHIInanbHbIX
HJI-TIK-5.2 ypaBHeHH. MeTo bl urciieHHOro pemenus 3agaun Ko,
1IK-4: Tema 2.3. 4
HJI-IIK-4.2 MeTompl YUCIIEHHOTO pelIeHUs OOBIKHOBEHHBIX TH(depeHIIHaTEHBIX
HJFIIK-4.3 ypaBHeHHA. MeTo bl YMCIEHHOTO PEIIECHUsI KpaeBOM 3a/1auH.
JlabopaTopnast pabora Ne 2.1 2
ITocTpoeHune reoMeTpUUECcKUX MOJIEIEH ¢ UCIIOIB30BAHUEM
cBOOOJTHOTO IPOTPaMMHOT0 o0ecIiedeHus. 3HAKOMCTBO C MPOrpaMMOi
JlabopaTophast paboTa Ne 2.2 4
KomnbroTepHOE MOAETHPOBAHUE C UCIIOIB30BAHIEM CBOOOTHOTO
IporpaMMHOT0 obecriedeHnsi. 3HaKOMCTBO C IPOrpaMMoin
JlaGoparopnas pabota Ne 2.3 4
IIporpammsl 11t aHAM3a 1 0OpabOTKU pe3yabTaTOB
BBIYHCIUTEIHLHOTO SKCTIEPUMEHTA
Paznea I11. O6mue cBegeHnst 0 MeTo/1e KOHEYHBIX 3J1€MEHTOB U X X X X 16
MeTO0/le KOHEYHBbIX 00bEMOB




Ilnannpyemblie Bubl yueOHOH padoThl
(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJabTaThl = .
OCBOCHISE: . 2 = Buasl 1 popMbI KOHTPOJIBHBIX MeponpusiTHii,
— T 7 (T e P, T . E . E 3 E 5 2 oGecneynBaoIHe Mo COBOKyl'IHOCTI:I TeKY Ui
. L o s o 3 o KOHTPOJIb YCIIeBAeMOCTH;
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH = S = s g S £ =
R = E 9 s x zz g = (hopMBI IPOMEKYTOUHOTO KOHTPOJISI
= = s 2 = 5 d yCIeBaeMocTH
HHIHKATOPOB g 25 g S 2 2 S S
JOCTHIKEHHUST 3 s = ® 'S S e < 'S
KOMIIETeHI i = E s Sl B = OB
Tema 3.1 4 X
KoHuenuust MeToa KOHEYHBIX 3JIEMEHTOB
Tema 3.2 6
Konmenmus MeTo1a KOHEYHBIX 00hEMOB
JlabopatopHas pabota Ne 3.1 6
KomnrproTepHOe MOAenrpoBaHue 00TEKaHUS TeJ MPOCTOH (HOPMEI 1o
pa3HBIMH yTIIaMH K Ha0eraromeMy MOTOKY
3auem c oyeHkou X X X X X 3auem c oyeHkou
HUTOI'O 3a 7 cemecTp 34 16 46
BocbMmoii cemecTp
OIlIKI: Pazgen |V. UncieHHbIe MeTOABI PelIEHNUs 32124 TEIJIO00MEHA H 16 ®DopMBI TEKYIIETO KOHTPOJIS
HJ[-OI1K-1.2 JUHAMHUKH KHAKOCTH o pasneny 1V:
HJ[-OI1IK-1.3 Tema 4.1 4 1. KostoxkBuym
OIIK-2: Maremaruueckoe onucanue GU3NUECKUX MPOLIECCOB. 2. BeinosnHeHNe HHINBUAYATBHBIX
H[-OIIK-2.2 Tema 4.2 4 MIPAKTUYECKUX 3aaHUI
OIIK-4: TemIonpoBOAHOCT
HJ-0IIK-4.1 Tema 4.3 4
H/-OIIK-4.2 OCHOBBI BEIYHUCIUTENLHON THAPOAMHAMUKH
TIK-1: Tema 4.4 4
HI-TIK-1.1 YpaBHEHUS ABUKEHUS HECKUMAEMOM )KUJKOCTH B IEKAPTOBOM
H/-1IK-1.2 CHUCTEME KOOPJMHAT
TIK-5: Tema 4.5 4
MJI-TIK-5.2 MonenupoBanue TypOyJICHTHBIX TedeHUH. OOIIUe MOI0KEHHS
IIK-4: Tema 4.6 4
HJI-TTK-4.2 MonemupoBanue TypOyJICHTHBIX TedeHUH. Moenu TypOyJIeHTHOCTH
HJI-TIK-4.3 JlabopaTopnast pabora Ne 4.1 6
ITocTpoeHue napaMeTpuuecKux reOMETPUUECKUX MOJIesen
JlabopaTophast paboTa Ne 4.2 6
KoMmmnbroTepHoe MOAETUPOBAHUE CIIOKHBIX 3aKPYUEHHBIX TEUSHUH




Ilnannpyemblie

Bubl yueOHOH padoThl

(KOHTpOJIMPYyeMbIe) KonTakTHasi padoTa
pe3yJabTaThl = .
OCBOCHISE: ° = Buasl 1 popMbI KOHTPOILHBIX MEPONPHUATHIA,
’ 2 2 5 3 4 o0ecreYnBaOIIHe M0 COBOKYMHOCTH TeKYIIHii
KO/(bI) HaunmeHnoBaHue pa3jesioB, TeM; o § © = g N =
. . S 2 = 2 2 d S o KOHTPOJIb YCIIeBAEMOCTH;
(popmupyemoii(bix) ¢opma(b1) IPOMEKYTOUHOI aTTeCTALMH = S F =3 S ¢ £ =
N - = S 5o S (hopMBI IPOMEKYTOUHOTO KOHTPOJISI
KoMHneTeHuuu(if) u = = B s 3 = ° SR
= E = s 2 E B S d ycneBaeMocTH
HHIHKATOPOB g 25 g S 2 2 S S
HAOCTH:KEHHSI = E' g é g l% g O E
KOMIIETeHI i i = = =
JlabopatopHas pabota Ne 4.3 6
Ananms 1 00paboTKa pe3yIbTaTOB MOACIHPOBAHUS THAPOTUTHAMUAKH
3aKpYUYEHHBIX IOTOKOB
JlabopatopHas pabota Ne 4.4 6
KomnerotepHoe MoaenMpoBaHUE OBEAEHUS TBEPABIX YaCTHUL] B
MOTOKE Ia3a
3auem c oyeHkou H X X X X X 3auem c oyeHkou
HUTOI'O 3a 8 cemecTp 24 24 16
HUTOI'O 3a Bech mepuojg 58 40 62




3.3.  Kparkoe conepkanrie y4eOHON TUCIIUTLTUHBI

Ne i

HaumeHnoBaHue pa3niena u
TeMbI JUCIHIIIMHBI

Copep:xanue pa3aesa (TeMbl)

Pa3gen |. O6mme noHsATHSA MOAEIMPOBAHUS

Tema 1.1 ITonsarus o Mmozensix u Mogpens. Henn noctpoenns moaeneit. CBoiictBa Mozeneit. @opmbl
MOJICITNPOBAHHH. npeacTaBieHns Moaenn. Kinaccnpukarist MoIenupoBaHusL.
Krnaccudukanus moaemnei.
Tema 1.2 MaremaTuueckre MOIEIN U UX Maremarndeckas Mozaeins. O000IEHHas MaTeEMaTHIECKas MOJIEIb.
KIIaccu(puKaIis HemmueitHOCTH MaTeMaTHyecKux Mozesei. CTelleHb COOTBETCTBHSA
MaTeMaTHIecKoi Moaenu oobekTy. Kitaccudukarms
MaTeMaTHYECKUX MOJIEIEH.
Tema 1.3 Dranel MaTEMaTAYECKOTO [omxomp! K TOCTPOSHUIO MATEMATHICCKAX MOJIENEH. DTarbl

MOZCINPOBAHUA

[IOCTPOECHUS MaTeMaTH4eCKOM Mozenu. [1epBrlii aTan — MoOCTpoeHue
MareMaTHuecKoil Mojenu. BTopoii atanm — BBIOOp MeTO/a peleHusI.
Tpetnii aTan — pa3zpaboTka U MPUMEHEHHE IPOrPaMMHOTO
obecnieueHus. YeTBepThIi 3Tanm — KOMIIBIOTEPHOE HCCIIEI0BaHHE
WIIH BBIYUCIUTEIbHBIHN SKcriepuMeHT IIsaThIil aTan — o6paboTka u
AHaJIU3 pE3yJIbTATOB BHIYHUCIUTCIHbHOI'O SKCICPUMEHTA.

Pazgen II. OCHOBBI YHCIEHHOT0 MOETUPOBAHMSA

Tema 2.1 IlonsTre 0 IUCKPETHOM aHaJIOre ITocTpoenue pazHOCTHOI cxeMbl. IlocTpoeHne pa3sHOCTHBIX

MaTeMaTHYECKOH MOJeNH (mucKkpeTHBIX) ypaBHeHHUH. VccnenoBaHle BEIUUCIUTEILHOTO
AIropuTMa.

Tema 2.2 MeTo1bl YUCIIEHHOTO PELICHUS 3amaua Komm. Meton Ditnepa-Komu uiny ucnpaBieHHBIH METON
OOBIKHOBEHHBIX Oinepa. MoanduumpoBaHHblii MeTon Ditnepa uiu Metox PyHre-
muddepenunansipix ypaBHenuit. | Kyrtrsel Broporo nopsinka. Meron Pynre-KyTTsl TpeThero u
MeTobl YHCICHHOTO PEeLICHUS YEeTBEPTOr0 MOPSAAKOB. MHOTOIIArOBbIE METOIbI. ATINPOKCUMAITHS
3aaauu Komu. mudepeHInaTbHON 3aJa9l pa3HOCTHON CXEMOH. Y CTOWIHBOCTD

Pa3HOCTHBIX CXEM
Tema 2.3 MeTo1bl YUCIEHHOTO PELIEHUS [Ipocreiimue kpaeBble 3a1a4i. MeTobl CBEACHUS K HAYaJIbHOM

OOBIKHOBEHHBIX

T epeHInaTbHBIX YPaBHCHUH.
MeTo/1bl YUCTIEHHOTO PEICHUS
KpaeBoil 3a1auu.

3agade. [IpsiMbie ceTounbie MeToabl. KOHEUHO-Pa3HOCTHBIE METOIBI
IMpoekumonnsie MeTobl. CXOANMOCTD TPOEKIIMOHHBIX METO/I0B IS
JIMHEHHBIX YpaBHEHUI

Paznea II1. O0mue cBegeHus: 0 MeTOA€ KOHEYH

bIX JIEMEHTOB M MeTO0/i¢ KOHEYHbIX 00HLEMOB

Tema 3.1 Konnermnius MeToga KOHEUHBIX MeTto KOHEUHBIX 3J1eMeHTOB. [IpenmyiiecTBa U HeAOCTaTKU. THIIbI
3JIEMEHTOB KOHEYHKIX 3JIEMEHTOB. Pa30uenue 00JacT Ha KOHEYHBIE dJIEMEHTEL.
3amada nHTEPIONAIUH. HTepIONIAINOHHBIC TIOJTHHOMEI.
WuTepnonupoBaHie BEKTOPHBIX BeTHYUH. VHTEPIOISAIINOHHBIC
TIOJIMHOMBI JITISI TUCKPETH3UPOBAHHOM 001aCTH.
Tema 3.2 Konnermniuys MeToga KOHEUHBIX Metox koHEUHBIX 00BeMOB. OOIIKE PEICTABICHIS O METO1aX

00BEMOB

KOHTPOJBHBIX 00beMax. Merox C. [Tartankapa u [I. CrionauHra.
[IpuMeHeHre HHTETPO-UHTEPIIOISIIIMOHHOTO TTOAX0/1a IS PEIISHUS
CTaIlMOHAPHOTO ypaBHeHUs TuPy3un. [[puMeHeHre HHTEerpo-
HMHTEPIOJIAIIMOHHOTO MOAX0/1a JIJISl peUIeHHs CTAIIMOHAPHOTO
ypaBHEHUSI ¢ KOHBEKTUBHOH U TN Y3MOHHON COCTABISIONTUMH.
Meton C. K. I'omyHOBa. METOT KPYITHBIX YaCTHIT

Paznen IV. UnciieHHbie M€ETO/1bl pelIeHUA 3a1a4 TenJIo00MeHa u JAUHAMMUKH KHAKOCTH

Tema 4.1

MaremaTtuueckoe onrucaHne
(hM3MIECKHX MPOIIECCOB

Onpenenstomye quddepeHnranbHble ypaBHEeHUs. Y paBHEHNE
SHEPruu. YpaBHEHUE KOJUUECTBA JBIKEHHUS. Y CPEeTHEHHbIE 10
BPEMEHHU YPaBHEHUS ISl TypOYJICHTHOTO TeueHHs. Y paBHEHUE IS
KHHETHYEeCKOH 3Hepruu TypoyneHTHOCTH. O000ImEeHHOe
muddepeHnratbHOe ypaBHeHHE. Br16op KoopanHaT.
O/HOCTOPOHHHE U JBYXCTOPOHHUE KOOpAUHATEL. OCHOBHBIE
NpaBHJIa MOCTPOEHHS IMCKPETHBIX aHAJIOTOB.

Tema 4.2

TGHJ’IOHpOBOﬂHOCTB

CranuoHapHasi OTHOMEpHas TEIIONPOBOIHOCTb. OCHOBHbBIE
ypaBHeHus. TermIonpoBoHOCTh IpaHei KOHTPOIHHOTO 00beMa.
Henuneitnocts. JInHeapuzauys HCTOYHUKOBOTO WwieHa. [ paHnuHbIe
ycnoBusi. HecraunonapHas oiHOMEpHasi TEIIONPOBOIHOCTD.
O0001IeHHBIN TMCKPETHBIN aHaor. JIByX- M TpEXMEpHBIE 3a/1a4H.




HaunmeHnoBanue pa3aena u
TeMBI JTHCIHILINHBI

Ne nnn Copep:xanue pasaesa (TeMbl)

JIMCKpETHBIN aHaIor It TpeX u3MepeHui. Iloroueunslit
nociaenoBatensHelil Metoa I"aycca-3eliaens. MeTtoa nepeMeHHbIX
HanpasJieHUU. MeTobl BEpXHEH U HUKHEH peslakCcallui.

Tema 4.3 OCHOBBI BBIUHCITUTEIHHOM O06nacTh BEIYUCITUTEIBHON THAPOJUHAMUKH. cTOpHYecKuit 0030p.
THIIPOMHAMUKHU Cy1iecTBOBaHUE U €IMHCTBEHHOCTD pelleHui. 3aMmedanus 00
anmpoOKCUMAalUU, CXOAUMOCTH U YCTOWYMBOCTH PEIICHHIA.

Tema 4.4 YpaBHEeHUsI TBUKEHUS YpaBHeHUS ABMKEHUS [T (PU3NUCCKUX MIEPEMEHHBIX. Y paBHEHUS
HEC)KMMAEMOH JKUIKOCTH B MepeHOca BUXPS U YPaBHEHUE [T (PYHKIIMU TOKA B CIIy4Yae IIOCKUX
JIeKapTOBOM cucTeMe KOOpJUHAT teueHuil. KoncepBatuBHas popma ypaBHCHUI. YpaBHEHUS B
Oe3pa3MepHBIX epeMeHHBIX. OTHOMEpHBIE MO/ICTBHEIC yPaBHCHHUS
nepeHoca. OCHOBHBIEC YHCIICHHBIE METO/IBI pPacyeTa ABIKCHHS
HEC)KUMAEMOH JKUIKOCTH

Tema 4.5 MonemupoBanue TypOyneHTHEIX | OCHOBHBIE IOAXOBI K MOJCIHUPOBAHNIO TYpOyICHTHOCTH.

TedyeHui. OOIIIe MOI0KECHUS Ypasuenus Pelinonpaca u mpobiema 3aMBIKaHUS. Y paBHEHHUE
HEpa3pbIBHOCTU. Y paBHEHHUS JBUKECHUS. Y paBHEHHE [IEPEHOCA
CKaJIIpHOHN Benn4ynHbl. KoHnenmus TypOyneHTHOH BI3KOCTH U
rpaaueHTHOl quddy3un. Knaetnaeckas sHeprus TypOyIEHTHOTO
notoka. Knaccudukanus MeTo10B pacuera TypOyJIEHTHBIX TCUCHUIH
(DNS, LES, RANS)

Tema 4.6 MopenupoBaHue TypOYJIEHTHBIX Hcropus pazsutus Mmoaeneit TypOynenTHoctu. Kinaccudukanms
TeyeHul. Monenu MoJeneld TypOynentHocTy. ['unore3a nmytu cmenreHus [Ipanaris.
TypOyJIEeHTHOCTH. Anrebpanueckue Moiesid TypOyJIeHTHOCTH. ANreOpandyecKkue
MOJICTIH JIsl IPUCTEHBIX TeueHnH (Ha npumepe Monenu Cedecu-
Cwmuta). Moaens bongynna-Jlomakca. {uddepeHinansabie MoaeIu
TypOyneHTHOCTH. Mozenu ¢ oqHuM auddepeHranbHbIM
ypaBHeHueM. Monens Cnanapta-Amnmapeca. Mozaens CekyHaoBa
vi—92. Mogenu ¢ nByms TudpepeHInaTbHEIMA YPaBHCHUIMH.
Mogpemu tuna k-e. Moxenu tuma k-©. Moxens Menrtepa SST.
Monenu peiiHOIbACOBBIX HanpsbKeHUM. TlonpaBku kK MoaensaM
TypOyJICHTHOCTH

3.4.  Opranuzaius caMOCTOATEIbHONU PabOThl 00yUYaIOLTUXCS

CamocrosarenbHas paboTa CTyJeHTa — o0si3aTeNbHasl 4acTh 00pa3oBaTeIbHOIo Ipoliecca,
HaIrpaBJIeHHAs HA Pa3BUTHE TOTOBHOCTH K MPO(ECCHOHATTEHOMY M JIMYHOCTHOMY CaMO0Opa30BaHHUIO,
Ha NPOEKTUPOBAHKE JalbHEHIIEro 00pa3zoBaTeIbHOT0 MaplIpyTa U NpopecCuoHaNbHON Kapbephl.

CamocrosiTenbHast paboTa 00y4aronuxcs 1Mo JUCHUILIMHE OpraHU30BaHa KaKk COBOKYITHOCTh
AyJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECHeYMBAIONINX YCIIENTHOE OCBOCHHE
JUCLUTUIMHBL.

AyauTopHas caMOCTOsITeNbHas paboTa OOydYarOMIMXCS MO JAUCIUIUIMHE BBIMOJTHSAETCS Ha
y4eOHBIX 3aHATHSX [0/ PYKOBOJCTBOM IMpENojaBaTesis M IO €ro 3aJaHuio. AyauTopHas
camocTosTeNbHas padoTa 00y4aroIuXCcsl BXOJUT B 001Ul 00bEM BPEMEHH, OTBEACHHOIO Y4eOHBIM
IUITAHOM Ha ayAUTOPHYIO pabOTy, U perJiaMeHTUPYeTCs PaCIUCaHUEeM YUeOHBIX 3aHATHH.

BreaymuTopHas camocTosiTenbHas paboTa 00ydJaronuxcs — INIlaHupyeMast yaeOHas, HayqHO-
UCCIeIoBaTebCKast, pakTuyeckast paboTa o0yyaromuxcs, BEIIOJIHAEMast BO BHEAYAUTOPHOE BpeMs
0 3aJIaHUI0 M TIPH METOINYECKOM PYKOBOJICTBE IPETOAaBaTeINs, HO 0€3 ero HelmocpeACTBEHHOTO
y4acTHsl, paCIUCaHuEeM YUeOHBIX 3aHATUI HE PETJIAMEHTHUPYETCS.

BueayautopHas camocTosiTenbHast paboTa 00yyaronuxcsi BKIIIOYaeT B ce0sl:

- MOJITOTOBKY K JIEKIIUSIM, TPAKTHYECKUM H J1a00PaTOPHBIM 3aHSATHIM, SK3aMeHY

- U3y4eHue yueOHbIX TOCOOuii;

- U3yYEHHUE pa3fesioB/TeM, HEBBHIHOCHUMBIX Ha JIEKUMU M MPAKTHUYECKHE 3aHATHUS
CaMOCTOSITENTLHO;

- MOJITOTOBKA K BBHITIOJTHEHUIO JIAOOPATOPHBIX pabOT U OTYETOB O HUM;

- M3yYEeHUE TEOPETHUYECKOTO W TPAKTHYECKOTO MaTephaiia IO PEKOMEHJIOBAaHHBIM
UCTOYHHUKAM,




- IIOArOTOBKA K KOJJIOKBUYMaM,
- IIOATOTOBKA K HpOM@)KyTO‘IHOﬁ aTrTeCTallu B TCUCHUC CCMECTPA,

CaMmocrosiTenbHasi paboTa OOy4aromMXCs € ydacTHeM IpernojaBatens B (opme HHON
KOHTAKTHOM paboOThl MpeaycMaTpUBaeT TPYINOBYI0 U (WIM) HWHAMBUIYalIbHYIO palboTy
00y4JarouMuUCs U BKIIOYAET B ceOsl:

- MIPOBEJICHUE KOHCYIbTALUN MIEPe] IK3aMEHOM 110 HEOOXO0MMOCTH;

- KOHCYJbTallMM 10 OpPraHW3allid  CaMOCTOSITEILHOTO M3y4YEHUS  OTICNIbHBIX
paszenoB/TeM, 6a30BbIX MOHATHH yU4eOHBIX TUCIMILINH TPO(GUIEHOT0/POJICTBEHHOTO OaKaiaBpHara,
kotopsie opmupoBanu OIIK u I1K, B nensx oGecrieueHus: MpeeMCTBEHHOCTH 00pa30BaHMsI.

[Tepeuenp pasnennoB/Tem/, MOJHOCTHIO WM YAaCTUYHO OTHECEHHBIX Ha CaMOCTOSTEILHOE
U3YYEHHUE C TOCIEeAYIOIIMM KOHTPOJIEM:

Buasl u popmbl -
HaumeHoBaHuHe pa3aena KOHTPOJbHBIX é
/TeMbl OucyunIuHbl, MepOonpusiTHii =
Ne BBIHOCHMbIE HA 3agaHus 1JIsl CAMOCTOATEIbLHON PadoThI (YUYMTBIBAKOTCS E
CaMOCTOSITEIbHOE NpH NPOBEJCHHH | S
u3yyeHue TeKyIlero S
KOHTPO0JIsT) ==
Paznean | OO0mue NOHATHS MOJIETMPOBAHNUS
Tema 1.1 ITonsaTus 0 MogesIX U [Tpopaboratk y4eOHbIN MaTepHai Mo YCTHOE 15
MOJICTTUPOBAHUH. Npe/IIoKEeHHOM Y4eOHO tuTeparype. cobecenoBaHme
[ToaroTroBka K KOJUIOKBUYMY. 0 pe3yJibTaTaM
BBINIOJTHEHHOM
paboTHl,
KOJIOKBHYM,
Tema 1.2 Maremaruueckue MoAeIU BBITNIOJTHEHHE
1 UX KJIaccu(puKanms WHAWBHAIYATBHBIX
3a/1aHui
Tema 1.3 DTarbl MaTeMaTHIECKOTO
MOJIETTUPOBAHUS
Pazpen II. OCHOBBI YMCJIEHHOT0 MO/1eJIMPOBAHUS
Tema 2.1 ITonsiTHe 0 AUCKPETHOM [IpopaboTath yueOHBIN MaTepHa 1Mo YCTHOE 15
aHaJlore MaTeMAaTHIeCKON | TpeayoKeHHO yueOHOH IuTeparype. cobecemoBaHne
MOJIETTH [ToaroToBKa K TECTUPOBAHUIO. 0 pe3yJIbTaTaM
Tema 2.2 MeToapI YHCIIEHHOTO BBIIIOJTHECHHOM
penieHnst 0ObIKHOBEHHBIX paboThI,
muddepeHIraTbHBIX TECTHPOBAHHE,
ypaBHeHUU. MeTobl BBINOJIHEHUE
YUCIIEHHOTO PEIICHUS WHIUBUIYaTbHBIX
3aaun Komy. 3a/1aHui
Tema 2.3 MeTo bl YUCIIEHHOTO
penieHnst 0ObIKHOBEHHBIX
muddepeHnIraTbHBIX
ypaBHeHHHA. MeTobl
YUCIICHHOTO PEIICHUS
KpaeBoH 3a/1auH.
Paznen |11 Oo0uiue cBeleHUsl 0 MeTO/le KOHEYHbIX 3JIeMEHTOB U MeTo/le KOHEYHbIX 00beMOB
Tema 3.1 Konnennus merona ITpopaborath y4eOHBIN MaTepHa Mo YCTHOE 16
KOHEYHBIX 3JIEMEHTOB MPeJIOKEHHOH y4eOHOH TuTeparype. cobecenoBaHne
[ToaroroBka K TECTUPOBAHUIO. 10 pe3yibTaTaM
BBINIOJTHEHHON
Tema 3.2 Konnenmus merona paborsr,
KOHEYHBIX 00EMOB TCCTUPOBAHHUE,
BEITIOJTHEHHE
HHIUBUIYATbHBIX
3aJaHuI
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Pazgen IV YuciieHHbIE METOIBI PellIeHNs 32124 TeIUIO00MEHAa U TUHAMHKY KUIKOCTH
Tema 4.1 MaremaTtuueckoe [Tpopaborath y4eOHbINH MaTepHa o YCTHOE 16
onucaHue HU3NICCKUX MPE/IOKEHHOH yUeOHOH uTeparype. cobecenioBaHNe
TPOIIECCOB [TonroToBka K KOJJIOKBHYMY MO pe3yJibTaTaM
Tema 4.2 TennonpoBogHOCTH BBITIIOJTHEHHOHU
paborsl,
Tema 4.3 OCHOBBI BEIUUCIIATEIBLHOM KOJTTOKBUYM,
THUAPOTUHAMUKH BBITTOJTHCHHE
Tema 4.4 YpaBHEHUS IBIKCHUS WHAWBHAIYAITBHBIX
HEC)KMMAaeMOM KHUIKOCTH 3aJaHuN
B IEKapTOBOI cucTeMe
KOOpJIWHAT
Tema 4.5 MonemupoBanue
TypOyJIEHTHBIX TCUCHHUH.
OO6I11Ke MOJ0KEHUS
Tema 4.6 MonempoBanue
TypOYJICHTHBIX TCUCHHU.
Monenu TypOyJIeHTHOCTH.

3.5. IIpuMeHeHHe >IEKTPOHHOTO 00YUCHHUSI, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUN

[Ipyn peanuzamuu nporpamMmbl yueOHOW TUCIHUIUIMHBI/Y4EOHOTO MOJIYJs 3JIEKTPOHHOE
0o0y4eHue U AUCTAHIIMOHHBIE 00pa30BaTENbHBIC TEXHOJIOTUN HE TPUMEHSIOTCS.
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4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIJIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1, CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMUPOBAHHOCTH KOMITETEHIUU (11).
YpoBHu Hrorosoe Ouenka B IMoka3aTenu ypoBHsi cCpOPMUPOBAHHOCTH
c¢()OpMHPOBAHHOCTH KOJIU4eCTBO NATHOAILHOM = = =
e BALIOB cHCTeMe yHnBepcanbﬂon(-lu,lx) oﬁmenpoq)eccnmlanblion(-ux) Hpoq)eCCl/IOHaJILHOI/IS-bIX)
& 100-6aminHoil T T T T KoMmneTeHunu(-i) KOMIIETeH M i KoMmneTeHunu(-i)
cucremMe TekyLei u nggjml.z 1174[2_:5'7[(_1.1
10 pe3yabTaTam NPOMEKYTOYHOM HJI-OIIK-1.3 HJI-TTK-1.2
TeKyIeH u aTTecTaluu OITK-2: TIK-5:
IPOMEIKYTOUHO HJI-OIIK-2.2 HJI-ITK-5.2
aTTecTaAlHH OITK-4: TIK-4:
HJ[-OIIK-4.1 HJ-TIK-4.2
HJ[-OIIK-4.2 HJ-1IK-4.3
BBICOKHUH 85-100 OTJINYHO OOyyaromuiics: —  Bragmeer HaBBIKAMM YHCJIECHHOTO U

—  3HaeT OCHOBHBIE MMOHATHUS U
MIPUHIAITEI MATEMATHIECKOTO U
KOMITBIOTEPHOTO MOJICITUPOBAHUS IS
pelIeHus THIOBBIX 3a/1a4 B 00J1acTh
TEeXHOCEPHOI OE30M1aCHOCTH;

—  IIpumMensieT COBpEMEHHYIO
BBIUHCIIUTENIbHYIO TEXHUKY H
HHPOPMAITIOHHO-KOMMYHHUKAI[IOHHEIE
TEXHOJOTHH [T MOACTHPOBAHHS
TEXHOJIOTUYECKHX TPOIIECCOB U
anmnapaTos;

—  IIpoekTupyeT cucTeMBl OXpaHbI
OKPY>KaIOIIEeH CpeJbl ¢ UCTIONE30BaHUEM
coBpemeHHbIXx CAIIP, B ToM gmcie ¢
OTKPBITHIM UCXOTHBIM KOJIOM

—  YmMeer uneHTU(HUINPOBATD
CJIO’KHBIE MTPOLIECCHI U MOAOUPATh UX
MaTeMaTHYeCKUe MOJIEIH

KOMITBIOTEPHOTO MOJIEITUPOBAHUS
TEXHOJIOTHYECKUX MPOIIECCOB U
arrapaToB

—  Ilpumensier B mosHOM 0OBEME
COOTBETCTBYIOIINI MaTEMAaTUYECKUI
armapaT ¥ TeOpETHIECKUE OCHOBBI
(U3KKH TTPU MOJEIMPOBAHUH
TEXHOJIOTHYECKUX TPOIIECCOB U
arapaToB

—  Bnaneer HaBbIKaMu NpPOBEACHUS
BBIYMCIIUTEIHLHOTO SKCIIEPUMEHTA

—  ABanuzupyet pe3yJbTaTbl
MOJICJIMPOBAHMUSI, B TOM UHUCIIE C
TIPUMEHEHUEM CTICIIHAIN3UPOBAHHOTO
MPOrPaMMHOT0 00eCIIeUCHHUS

—  Bnaneer HaBbIKaMU
TIPOEKTUPOBAHUS U MOJICITHUPOBAHUS
CHCTEM OXpaHbl OKPYXKaIoIIeH cpepl C
MIPUMEHEHUEM CIIEIIUAIILHOTO
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nporpamMMHOro O6CCHC‘{GHI/I${, B TOM
YHCJIE C OTKPBITBIM MCXOJHBIM KOOOM

TOBBIIICHHBIN 65— 84 XOPOIIIO OO6yuaromuiics: —  IloHUMaeT OCHOBBI YUCIIEHHOTO U
—  3HaeT B I0CTaTOYHOM O00beMe B KOMITBIOTEPHOT'O MOJICITAPOBAHHUS
COOTBETCTBUH C IIPOTPaMMO Kypca TEXHOJIOTHYECKUX MPOLECCOB
OCHOBHBIC TIOHATHUS M TIPUHIIUTIBI anmaparoB, HO JTOMyCKaeT HEOObIIUE
MaTeMaTHYECKOTO U KOMIIBIOTEPHOTO OIMOKY TP UCIIOJIb30BAHUY 3HAHUI HA
MOJICITUPOBAHUS IS PEIICHHS THIIOBBIX | MPAKTHUKE
3a1a4 B 001acTH TeXHOCHEPHOM —  IIpumensieT MaTeMaTHYECKHIA
6e30macHOCTH; amnmapar ¥ TSOPETHYSCKHE OCHOBBI
—  3HaeT OCHOBHYIO COBPEMEHHYIO (U3UKY TIPH MOACITHPOBAHUI
BBIYHCIIUTENILHYIO TEXHUKY U TEXHOJIOTHYESCKUX MPOIIECCOB U
UHPOPMAITHOHHO-KOMMYHUKAI[HOHHBIC anmnapaToB, OJTHAKO JOIMyCKaeT
TEXHOJIOTHH TSI MOACTHPOBAHHS HEKOTOPBIE He3HAYUTEIBHBIC OIINOKH B
TEXHOJOTHIECKUX MPOLIECCOB H MaTeMaTHYEeCKUX W/IITH (PU3NIECKUX
anmnapaTos; OTHCAHUAX TPOLIECCOB HIIH SBICHHUIA
—  IlonmMmaet ocHOBEI —  3HaeT OCHOBBI IPOBEICHUS
MIPOCKTHPOBAHMS CHCTEM OXPaHbI BBIYUCIUTEIBHOTO SKCIIEPUMEHTA, HO
OKPY>KaIOIIEH Cpellbl ¢ UCTIONIb30BaHUEM | JOIMycKaeT HeOOoJbIre OIUOKH MpH
coBpemeHHbIXx CAIIP, B ToM wncie ¢ WCIIOJIb30BAHUY 3HAHUM HA MTPAKTUKE
OTKPBITHIM HCXOAHBIM KOJIOM —  3HaeT OCHOBHI aHAJIM3a PE3yIbTATOB
- VYmMmeer I/IJIeHTI/Iq)I/IHI/IpOBaTI) MOJCJIMPOBaHMs, B TOM YUCJIC C
YCIOKHEHHBIE TIPOLIECCH U TIOA0MPATh MIPUMEHEHUEM CIICIIATII3HPOBAHHOTO
uX (PU3UUECKUE U MaTeMAaTHICCKIE MIPOTPaMMHOT'0 00ECTIEeUCHUS
MOJIETIH, — 3HaeT OCHOBBI IPOESKTUPOBAHUS U

MOJICTTUPOBAHUS CUCTEM OXPaHBI
OKpY>Karolei cpeapl ¢ MPUMEHEHHEM
CHENUAIBLHOTO MPOrPAMMHOTO
o0ecTieYeHus, B TOM YHCJIE C OTKPBITHIM
HCXOJTHBIM KOJIOM

0a30BbIi 4164 YJIOBIIETBOPUTEILHO Ob6yuaromuiics: —  3HaeT Ha yJIOBJIETBOPUTEIHLHOM

—  3Haer Ha yIOBJIETBOPUTEILHOM
YPOBHE TOJILKO OOIIINE MOHATHS U
MPUHITUTIBI MATEMaTHIECKOTO U
KOMIIBIOTEPHOTO MOJIEIIMPOBAHUS;

YPOBHEC OCHOBBI YHMCJIICHHOTO U
KOMIIBIOTECPHOT'O MOJICIIMPOBAHNA
TEXHOJIOTMYCCKUX MTPOLECCOB U
afrmapaToB, JOMMYCKACT 3HAYUTCIIbHBIC
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—  MokeT Ha3bIBaTh HEKOTOPYIO
COBPEMEHHYIO BEIYNCIUTEIBHYTO
TEXHHUKY U HH()OPMAIOHHO-
KOMMYHHKAI[IOHHBIE TEXHOJIOTHH IS
MOJICITUPOBAHUS TEXHOJIOTHIECKUX
MIPOIIECCOB U allapaToB;

—  IloHumaeT HEKOTOpBIE OO1IIHE
OCHOBEI ITPOCKTUPOBAHUS CUCTEM
OXpaHbl OKPYIKAFOIIEH CPEIBI C
ucnons3oBanueM cospeMeHHbIx CATIIP, B
TOM YHCIIE C OTKPBITHIM UCXOIHBIM
KOZOM

—  YwMeer uaeHTH(HULIUPOBATH TUIIOBBIE
MIPOIIECCHI ¥ MTOI0UPATh HX (PU3UIESCKUE
1 MaTeMaTHUIECKIe MOJICIIH;

OIMOKY TP UCIIOJIE30BAHUY 3HAHUI HA
MPaKTHKE

—  IIpumeHsieT MaTeMaTHYECKUN
anmnapaT 1 TEOPETUYECKHE OCHOBBI
(U3HKH TTPU MOJICIIMPOBAHUH
TEXHOJIOTHYECKUX TIPOIIECCOB U
arnmnapaToB, OJTHAKO JOIyCKaeT
HEKOTOPbIE 3HAYUTEIHLHOE KOJUIECTBO
OIIMOOK B MATEMAaTHYECKUX H/UIH
(hM3HYECKHUX OMUCAHUAX MPOLIECCOB HIIH
SIBJICHUH

—  3HaeT Ha yJIOBJIETBOPUTEIHLHOM
YpOBHE OCHOBBI ITPOBEACHHUS
BBIYHCITHTEIFHOTO SKCIIEPHUMEHTA,
JTOITYCKaET OIIMOKY TPU MCITOJIb30BAHUH
3HAHUH Ha IPAKTUKE

—  3Haer 00IIMe BOIIPOCHI aHATU3a
PE3yJILTAaTOB MOJICIIUPOBAHUS

—  3HaeT OCHOBHI IPOCKTUPOBAHUS U
MOJICITMPOBAHUS CUCTEM OXPaHBI
OKpYKaroIei cpelibl ¢ IPUMEHCHHEM
CIENUATFHOTO IPOTPAMMHOTO
obecrieueHs

HU3KHI

HCEYAOBJICTBOPUTCIBHO

OO0yyaromuiics:

—  JIeMOHCTpHUpYeT (hparMeHTapHbIE 3HAHUS TEOPETUYECKOTO U MPAKTHYECKOT0 MaTepuala B 00JacTH
MOJICTIMPOBAHHUS TEXHOJOTHUECKUX MPOIECCOB M aIapaToB, A0MYyCKaeT IpyOble OIMOKH TIPH €Tro
W3JI0KEHHUH Ha 3aHATUAX U B XOJIe IPOMEKYTOUHOM aTTeCTaIlHH;

—  HUCHBITBIBACT CEPhE3IHBIC 3aTPYIHEHNSI B TPUMEHEHHH TEOPETHICCKUX TIOJIOKECHUN TIPU PEIICHUN
MPAKTHYECKUX 3aJ]1a4 CTAHAPTHOT'O YPOBHS CIIOKHOCTH, HE BJIaJIeET HEOOXOJUMBIMH JUISI TOTO
HaBBIKAMHU U ITPUEMAMY;

—  BBINOJIHACT 3a/IaHUS TOJBKO MO 00pa3Ily M MO PYKOBOJCTBOM MpENoaBaTelis;

—  OTBET OTPaXaeT OTCYTCTBHE 3HAHWI Ha 0a30BOM YPOBHE TEOPETHYECKOTO U MPAKTHIESCKOTO MaTepHasa
B 00beMe, HeOOXOIMMOM JIJIsl TaIbHEHIIICH yueObl.




[Ipu mpoBeneHNN KOHTPOJISI CAMOCTOSITENIbHOM paboThl 00YYarOMIUXCS, TEKYIIET0 KOHTPOJISI M TPOMEKYTOUHOM aTTeCTallui MO Y4eOHON TUCIUILTNHE
MIPOBEPSIETCS YPOBEHD CPOPMHUPOBAHHOCTH Y O0YUAIONIMXCS KOMIIETCHITNHA U 3aIlNIAHUPOBAHHBIX PE3YJIbTATOB OOYUYCHHSI TI0 JUCIHMILINHE, YKa3aHHBIX B
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5. OIIEHOYHBIE CPEJICTBA JJIS1 TEKYIIETO KOHTPO.JISA YCOIEBAEMOCTH U TIPOMEXKYTOYHOM
ATTECTALUH, BKIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUAIOIIIUXCA

paszjelne 2 HacTosIIIEH TPOrPaMMBI.

51. ®opMbl TEKYIIEr0 KOHTPOJIS yCIEBAEMOCTH, PUMEPHI TUTIOBBIX 33/ IaHUM
Ne Dopmbl dopMuUpyeMble
- TEeKyLIero IIpuMepbI TUIIOBBIX 3a1aHUN KOMIIETeH U U
HH KOHTPOJIsI
Konnoksuym no | Bapuant 1 TIK-1:
paszeny | 1.YTo Takoe MOJENb U MOJEIUPOBaHHE? HI-1IK-1.1
«O0mme 2. Ha3zoBurTe 11e]11 MOJIETUPOBAHHUS. HJI-TIK-1.2
TTOHATHS Bapuant 2 IIK-5:
MOJIETTHPOBAHHS» 1. Ha3oBHTE pa3HOBHIHOCTH COMEPKATENBHBIX MOIENEH uji '1_71{'5-2
2. HazoBuTe oTIMYHE HACATHHOTO MOACINPOBAHUS OT MaTEPHAIBHOTO. 1IK-4:
Bapmnanr 3 HJI-TIK-4.2
1. [lepeunciure NpU3HAKH, 10 KOTOPHIM KIACCH(DUIUPYIOTCA MATEMATHYECKHUE MOJIEIIH. HJ-TIK-4.3
2. UeM OTJIMYAIOTCS JIECKPUIITUBHBIC M YIIPABICHYECKHE MOAEIH?
TectupoBanue BapuaHTel TeCTOBBIX 3alaHUN TIK-1:
no Paznenam |l u | 1. Urepamms —sto ... HJ-ITK-1.1
111 «OCHOBEI A) TloBropenmue. Pe3ynpTaT HOBTOPHOTO MPUMEHEHHS KaKOH—THO0 MaTeMaTHYeCKOH omepanuu. HJI-TIK-1.2
AHCICHHOTO b) 3amena omHuX MaTeMaTHYECKUX OOBEKTOB IPYTMMH, B TOM MM HHOM CMBICJIE OIU3KHUM K MCXOHBIM. TIK-5:
B) Ywucno, nzobpaxkaemoe equnuIei u 18 Hymsimu HJ[-TIK-5.2
MOJIEIIUPOBAHUS» N .
I') TlpomomkeHue QyHKIMH, IPUHAUISKAICH 3aJaHHOMY KJIaccy, 3a Mpezesbl ee 001acTH ONpeaeIeHHs. TIK-4:
1 «Obuye 2. KoneunsiMun HJI-TIK-
. Pa3HOCTSIMH MIEPBOTO MOPsIIKA Ha3bIBAIOT [J[-1IK-4.2
CBENCHIS O A) CyMMy COCEIHHX Y3JI0B MHTEPITOIISIIIIHA H/-TIK-4.3
METOIC B) PasHocTh Mexk1y 3HaUEHUAMH (YHKIMH B COCEMHUX y3JaX HHTEPIIOJIALMH
KOHCYHBIX B) Cymmy Mexay 3HAUYCHHSAMU (QYHKIIUH B COCETHUX y3JIaX HHTSPIOISIIHA
3JIEMEHTOB U I') I[IpousBeneHue 3Ha4eHUH TPEX COCEAHUX Y3JI0B UHTEPIOISILIUU
METOLIE 3. Kaxoii n3 METOI0B Ha3bIBAIOT METOIOM KacaTeIbHBIX?
KOHEUYHBIX A) METOQ Hprorona
00bEMOBY» b) metona ®neruepa-Pusca

B) meron 3eiinenst
I') MmeTox KBagpaTHOTO KOPHS
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DopMbl
TeKyLIero
KOHTPOJIsI

IIpuMepsbI TUNIOBBIX 3aJaHUI

®dopmupyembie
KOMIIeTeHIMH

WNuauBuayanbHbIC
HpaKTHYECKUEe
3a7aHus K
nabopaTopHBIM
paboram

Jlabopamopnas paboma Ne 2.1.

Cemecmp Ne 7

IMocTpoeHre reoMEeTPHYECKON MOJCTH 00BEKTa MPOCTON (POPMEI ¢ UCTIOIBL30BAaHHEM CBOOOHOTO MPOrPAMMHOIO

obecrneucuus Salome.
[Tpumepsl 00BEKTOB:

T
s/

s

J
N

|

r b
{ _&"‘"\.\rﬂ
a’ M | Q
O

Jlabopamopnas paboma Ne 2.2.

3HAKOMCTBO C ITPOTPaMMHBIM 00ECTIEYCHHEM JIJIsI MAaTeMAaTHIEeCKOTO MO/ICTTMPOBAHUS.
Pacuer oOtexkanus Bo3ayxoM o0bexTa poctoit popmser (JIP 2.1).

Jlabopamopnas paboma Ne 2.3.

3HAaKOMCTBO C IIPOrPaMMHBIM OO€ecTIeueHHEM ISl aHaJIN3a U 00pabOTKH Pe3yJIbTaTOB PAacueToOB. AHANN3 U

00paboTKa pe3yabTaTOB PacueToB, MONyYeHHBIX B JIP No2 B COOTBETCTBHM ¢ MHAUBHIYAIbHBIM 3a1anueM (JIP Ne 2.1).
BriBoj nonydeHHbIX pe3ysbraToB. Hanucanue otuera.

OIIKI:
H/I-OIIK-1.2
HJ[-OI1K-1.3
OIIK-2:
HJ]-OIIK-2.2
HJ[-OIIK-2.2
OIIK-4:
HJ[-0OI1K-4.1
HJ[-OI1K-4.2
TIK-1:
HJ[-TTK-1.1
HJ[-TTK-1.2
TIK-5:
HJ[-TTK-5.2
TIK-4:
HJ[-TTK-4.2
HJI-1TIK-4.3
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Ne Dopmbl dopmupyembie
m; TeKYIIero IIpuMepbl TUIIOBBIX 3a1aHUT KOMIIeTEHIIUHN
KOHTPOJIsI

Jlabopamopnas paboma Ne 3.1
Pacuer oOTexaHust BO3gyXxoM 3-MepHOTro o0bekTa mpoctoid popmel (3ananue k JIP 2.1) mox pasHbIMHU yIiaaMu K

Ha6era}omeMy IMOTOKY U aHaJIN3 PE3YJIbTAaTOB PACYCTOB

Cemecmp Ne 8
Jlabopamopnas paboma Ne 4.1

IMocTpoenne mapamMeTpuIecKOi TeOMETPHUECKOM MOEIH anmapaTa MbUICOYNCTKH B COOTBETCTBHH C
MHIUBHIYaIbHBIM 3ananueM (IIpenponeccunr)

[Ipumeps! 3aganuid:

1. Mukmon [TH-11

2. Mukmon 1TH-15

3. Huxmon [[H-24

Jlabopamopnas paboma Ne 4.2
Pacuer ruipoJUHAMUKHU TIOTOKOB B anapaTe MbUICOYNCTKUA B COOTBETCTBHUHU C MHAMBUIYAIbHBIM 3a1anuemM (JIP

41) C UCIOJIb30BAHUECM CIICHHUAJIBHOTO IPOIrpaMMHOI'O obecrneueHus

Jlabopamopnas paboma 4.3

Pacuer aBMXeHMS YacTHI] IBIJIM B aIlliapare MbIJICOYUCTKN B COOTBETCTBUY C HHANBHULYaIbHBIM 3aJaHUEM
[Ipumeps! 3aganuii:

1. Tun nsuau [MoagMoCcKOBHEIH yroib B, THIT TOIIKM — ¢ MEXaHHYECKOi LenmHoil pemeTkoii, miotHocts 1430 kr/m®,
KOHIIEHTpAlMsI Ha BXO/IE B almnapar

2. Tun bk MoaMockoBHBIA yrosb B, Tun Tonku — ITM3 ¢ HenoABUKHOM pemeTKoH, mioTHocts 1400 kr/m®,

KOHIICHTpAalUA Ha BXOJIC B arlmapar

3. Tun nuuu BopkyTtunckuii yrons IDK, Tun tonku — IIM3 ¢ HenoaBHKHOI peleTkoi, miotHocTs 1350 kr/m®,

KOHICHTpAalMA Ha BXOJC B alllapar

Jlabopamopnas paboma Ne 4.4
Amnanus 1 06paboTKa pe3ysbTaToB pacuyeToB, MoxydeHHbIX B JIP 4.2 1 4.3. BIBO/ ITOTy4EHHBIX PE3YJIBTATOB.

CocraBiieHHE OTYETA.
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Ne Dopmbl dopmupyembie
o TeKYIIero IIpuMepbl TUIIOBBIX 3a1aHUT KOMIIeTEHIIUHN
KOHTPOJIsI
Konnoxsuym 1o Bapwuanrt 1
pazneny 1V 1.YpaBHeHHE TEIIOMPOBOAHOCTH
«qI/ICJ'IeHHBIe 2. HaSOBI/ITe, KaKH€ BbI 3HACTC MOJCIIN Typ6y.]'[eHTHOCTI/I
METO/bI PEIICHUS Bapuaut 2
3amaq 1. YpaBuenns Hasre-Ctokca 3
T, 2. Knaccugukammst METoI0B pacdera TypOyJICHTHBIX TEUCHUH.
BapuanT 3
AUHAMHUKH 1. TemonpOBOJHOCTH IpaHEH KOHTPOIHHOTO 00BeMa.
HKHAKOCTH 2. OcHOBHBIC IOJIXOIBI K MOJICITUPOBAHUIO TYPOYJICHTHOCTH
5.2. Kpurepun, nikanasl OLEHUBAHUS TEKYIIETO KOHTPOJIS yCIEBAEMOCTH
HaumenoBanue
OI[€HOYHOT 0 Ixanbl oneHUBAHUS
(R;}l:iil)(c;]f:m- Kpurepun oueHnnBanusi
100-6anapHas [saTnéambHast
S cucremMa cucremMa
MeponpusATHS)
KomtokBuym 1 JlaH MoHBIN, pa3BEepHYTHIN OTBET HA MMOCTABICHHBIN BOIIPOC (BOIIPOCHI), TOKa3aHa 16-20 6aioB 5
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, MPOSBISIONIAsICS B CBOOOTHOM
OTIEpPUPOBAHUY TTOHITHIMH, YMEHUH BBIJEIUTH PUIUHHO-CIIE/ICTBEHHBIE CBSI3U.
OOyJaroLIHIACs IEMOHCTPUPYET TIIyOOKHE U NPOYHbIC 3HAHUS MaTepHalia 10 3aJJaHHbIM
BOTIPOCaM, UCUEPIIHIBAIOIIE U TIOCIEI0BATEIFHO, TPAMOTHO U JIOTUYECKH CTPOHHO €ro
u3jaraer
JlaH MoNHBIA, pa3BepHYTHIN OTBET HA MTOCTABIEHHBII BOMIPOC (BOMIPOCHI), TOKa3aHa 12-15 Gamna 4

COBOKYITHOCTh OCO3HaHHBIX 3HaHUI 00 00bEKTe, J0Ka3aTeIbHO PACKPHITHI OCHOBHBIE
MOJIO’KEHUS TUCIUTUIMHBL, B OTBETE TIPOCIIEKUBACTCS YETKAs CTPYKTYpa, JIOTUIeCKas
MOCJIE0BATENBHOCTD, OTPAXKAOLIAs CYITHOCTh PACKPBIBAEMbIX TIOHSITHH, TEOPHH,
sBieHni. OOyJaronuiicss TBEPA0 3HAET MaTepral 1o 3aJaHHBIM BOIIPOCaM, TPAMOTHO U
MOCIIEIOBATENBHO €r0 U3JIaraeT, HO JOMTyCKAeT HECYIIIECTBEHHbIE HETOYHOCTH B
onpeAeIeHHsIX.
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HaumeHnoBanune
OLICHOYHOI0 IIxanbl oeHUBAHUS
(Kggif)f;i?{o- Kpurepum onieHuBaHus
T 100-6anabHast IIaTubanabHas
CucremMa CuCTeMa
MepOonpHusATHS)

JlaH NOJHBIH, HO HEJOCTATOYHO MOCIIEI0BATEIbHBIA OTBET HA MOCTABICHHBIN BOIPOC 8-11 Ganna 3
(BOIIPOCHI), HO IPH ITOM MOKA3aHO YMEHUE BBIACIUTH IPUUNHHO-CIIEICTBEHHBIC CBA3H.
OTBeT OTHYEH U U3NI0KEH B TepMUHaX Hayku. OOyJaromuiics BIajeeT 3HaHUIMHU
TOJIBKO 10 OCHOBHOMY MaTepually, HO He 3HaeT OTAEIbHBIX JeTalieii U 0COOCHHOCTEH,
JIOITyCKAaeT HETOYHOCTH M UCTIBITHIBAET 3aTPYAHEHUS ¢ POPMYIUPOBKOH ONIpeIeTICHUH.
JlaH HeTOHBINA OTBET, MPEACTABISIONIHIA COO0M pa3po3HEHHBIE 3HAHUS 110 TEME 0-7 6ammoB 2
BOIIPOCA C CYIIECTBEHHBIMHU OIIMOKaMHU B onpezeneHusx. [IpucyTcTByror
(parMeHTapHOCTb, HEIOTHYHOCTD U3N0KeHHst. OOyuaroImuiics He 0CO3HAET CBS3b
JAHHOTO MOHATHS, TEOPUH, SIBICHUS C APYTUMU OObEKTaMH AUCLUIUTIHBIL.
OTCyTCTBYIOT BBIBO/IBI, KOHKPETHU3ALUS U JOKA3aTEIbHOCTh U3JI0KEHH. Peub
HerpaMoTHasi. JloNOTHUTENbHBIE U YTOYHSIONINE BOTIPOCH IPEMNoaBaTels He
MPUBOJIAT K KOPPEKIMH OTBETAa 00YUarOIIETrocsi He TOJIBKO Ha MOCTaBICHHBII BOMIPOC,
HO U Ha JIPYTHE BOIPOCHI TEMBI.
He nostyueHs! oTBeTHI 110 6a30BBIM BOIIPOCaM AMCLUIIMHEL. 0 G6amtoB
He npunnman ygactusi B KOJUIOKBUYME. 0 GamtoB

WNHnuBunyansHble Pabora caana B cpok. OOyyaronuiics AEMOHCTPUPYET IPAMOTHOE PELIEHUE BCEX 9-10 Gamnos 5

NPaKTUYECKUE 3aJJaHusl K | 3a]a4, HCIIOJIb30BaHUE MPABMIIBHBIX METOJIOB M (GOPMYJT JUIS PEUICHUS IPH

nabopaTopHbIM paboTaM | HE3HAYUTEJBHBIX MOTPEITHOCTSIX
PaGora capana B cpok. [IpogeMoHCTpHpOBaHO HCIIOIB30BAHME MPABMIIBHBIX METOAOB U 7-8 6amioB 4
(dbopMyI Npu pelIeHUH 33134 IIPH HAJTMYMH CYLIECTBEHHbBIX OIIMOOK B | U3 HUX;
Pabora caHa mo3ixe mojokKeHHOTo cpoka. O0yJaroIInics UCTIONIb3YeT BEPHBIC 5-6 GayioB 3
METO/IbI PEIICHUsI, HO PE3YJIbTaThl MOTyYaloTCs HE BEPHBIMH, ITOJTyueHHAsI KApTHHA HE
COOTBETCTBYET (PU3NUECKOMY ONMHMCAHHUIO, UMEIOTCS OLIMOKH B FEOMETPUUYECKOM
MOJIEIH ;
OO0y4aromuMcs UCTIOTH30BaHbI HEBEPHBIE METO/IBI PEIIEHNUS, OTCYTCTBYIOT BEPHBIE 0-4 6amnoB 2
OTBETHI.
Pabota He BbIONIHEHA. 0 GamtoB

Komnnoksuym 2 JlaH noJHBIH, pa3BEepPHYTHIH OTBET HA IOCTABJICHHBIN BONPOC (BOIIPOCHI), IOKA3aHa 21-30 6annos 5
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HanmeHoBaHue
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHUATHS)

Kpurepum onieHuBaHus

IIxaabl olleHUBAHUS

100-0ans1pHast
cucremMa

IIaTnéannnLHasn
cucTeMa

COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, MPOSBIISIONIASACS B CBOOOTHOM
OTEPUPOBAHHUH OHSATHIMH, YMEHUH BBIICIUTH IPHYNHHO-CIICJICTBEHHEIC CBA3H.
OOyJaromuiics: JTeMOHCTPUPYET TIyOOKHE U POYHbIE 3HAHUS MaTepHralia 1o 3aJJaHHBIM
BOIPOCaM, UCUEPITBIBAIONIE U [TOCTIEIOBATEILHO, TPAMOTHO U JIOTHYECKH CTPOWHO €T0
u3naraer

JlaH MONHBIA, pa3BEepHYTHII OTBET HA MTOCTABIEHHBII BOMIPOC (BOMIPOCHI), TOKa3aHa
COBOKYITHOCTh OCO3HAHHBIX 3HAHUH 00 00BEKTE, 10Ka3aTeNbHO PACKPBITHl OCHOBHBIE
IMMOJIOKCHU A JUCHUIIIIMHBI; B OTBETC MPOCIICIKUBACTCA Y€TKad CTPYKTYypa, JIOru4ecKasd
M0CJIE0BATENEHOCTD, OTPAXKAIOLIAs! CYLTHOCTb PACKPBIBAEMbIX IOHITHUMN, TEOPHH,
sBreHNH. OOyJarOIIMiAics TBEPIO 3HAET MaTEpHal IO 3aJaHHBIM BOTIPOCaM, TPAMOTHO U
II0CJIE0BATENBHO €r0 U3/1araeT, HO JOIyCKAeT HECYILIECTBEHHbIE HETOYHOCTHU B
OIIpEICNICHUSIX.

16-20 Gamra

JlaH noJHBIN, HO HEAOCTATOYHO MOCJIEI0BATEIbHBIA OTBET HA MOCTABICHHBIA BOIIPOC
(BOTIPOCEHI), HO TIPH ATOM TIOKA3aHO YMEHHUE BBIJCITUTH IPUINHHO-CIIE/ICTBEHHBIE CBSI3H.
OTBeT JIOTHYEH M U3JI0KEH B TepMUHAX Hayku. OOydaromuiics BiajeeT 3HaHUAMH
TOJIBKO TI0 OCHOBHOMY MaTepHuaiy, HO He 3HaeT OTACIbHBIX JETANIeH U 0COOEHHOCTEH,
JIOITYCKAeT HETOYHOCTH M MCIIBITHIBACT 3aTPYJHEHHS C POPMYIHUPOBKOH ONpeeTIeHHIA.

11-15 Gamna

JlaH HeTOJIHBINM OTBET, MPEACTABIISAIONIMI COO0M pa3po3HEHHBIC 3HAHUS 110 TEME
BOITPOCA C CYIIECTBEHHBIMU OIINOKaMHu B onpeneneHusX. [IpucyrcTpyrot
(hparMeHTapHOCTh, HETIOTUYHOCTh U3I0XKeHH. OOyJaromuiics He 0CO3HAET CBSI3b
JTAHHOTO TIOHATHS, TEOPUH, SBICHUS C IPYTHUMU O0HEKTAMH JUCIIHILIHHEIL.
OTCyTCTBYIOT BBIBOJIbI, KOHKPETH3AIIHS U I0KA3aTEILHOCTh H3JI0XKEHUs. Pedn
HerpaMoTHad. [[onoJIHUTENbHBIE U YTOYHSIOIINE BOIIPOCHI MTPENOAaBaTeNsl He
MIPUBOJIAT K KOPPEKIIMH OTBETA 00YUAIOIIET0Cs HE TOJNBKO Ha MOCTABICHHBINA BOMIPOC,
HO Y Ha JIpPyTue BONPOCHI TEMBI.

0-10 6ayutoB

He IMOJIY4Y€HBI OTBETEI 110 0a30BBIM BOIIpocaM JUCHUILINHBI.

0

He IMpUHUMaAJ y4aCTUs B KOJUIOKBUYMC.

0 OayutoB

Tecm

3a BBIIOIHECHHE KaKa0ro TECTOBOTO 3a/JaHU UCIIBITYEMOMY BBICTABJIAIOTCA OasbL.

8 — 10 bannos

5 85% -
100%
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HanmeHoBaHue
OLICHOYHOI0
CpeAcCTBa
(KOHTPOJILHO-
OLICHOYHOI 0
MepOonpHusATHS)

Kpurepum onieHuBaHus

HomunanpHas mkana orieHHBaHUs. 3a PaBUIbHBINA OTBET K KQXKIOMY 3aJaHUIO
BBICTaBJISICTCSI OJIMH AT, 32 HE MPaBWIBHBIN — HOJb. B cooTBeTCTBUM C
HOMUHAIILHOM MIKAJION, ONCHUBAETCS BCE 3aJ]aHKE B IIEJIOM, a HE Kakasi-TH0o0 U3 ero
yacteil. [IpaBuia OLIEHKHU BCETO TeCTa:

Tect cocrout u3 10 Bonpocos. OO0Iiast cymma 0aJIjIoB 3a BCE PaBUIbHBIE OTBETHI
cocTapisieT HauBbicuil 6an 10 Gamos.

IIxaabl olleHUBAHUS

100-6annbHas IIaTnoannbpHan
cHcremMa cHcTeMa
6 —7 6annos 4 65% -
84%
4 -5 6annos 3 41% -
64%
0 -3 6annos 2 40% u
Menee
40%

5.3. IIpomexyTtouyHas arrecTanus:

arreCranumn

®DopMa IPOMeEKYTOTHOM

Tumnosbie KOHTPOJIBHBIC 32/ITaHUS] U HHBIC MAaTEePHAJIbI
AJISI TIPOBEACHU S l'lpOMe?KyTO‘lHOﬁ arreCralmm.

3ader c OlEeHKOH 7 cemecTp
B YCTHOU (opMme 1o duieram

buaer N 1

1. Kakue cymiecTByIOT BUABI MOJICTMPOBAHHMS?
2. [TpuHuuIe co3aanust GU3MUECKUX U MaTEMaTHYECKUX MOJIENEH.

3. OCHOBHBbIE 3TaNbl MOJICIIUPOBAHUS

buaer N 2

1. Kakue BuabI KOHIENITYyaJIbHBIX MOJIENICH BBI 3HaeTe?
2. HasoBwure syeMeHTHI 0000MIEHHON MaTeMaTHYECKOW MOIEITH

buiaer N 3

2. OCHOBBI METOAa HAMMCHBIIINX KBAJApPaToOB.

3. TIlo xakum KJ'IaCCI/I(l)I/IKaI_II/IOHHBIM MpU3HAKAM MOXKXHO MMOAPA3ACIATH MO,I[CJ'II/I?

1. Yro Takoe MaTeMaTHyeCcKas MOJECJIb U MAaTEMaTHYICCKOC MO}ICHHpOBaHI/IC?

3. MeTos NpOrOHKH /ISl pELIeHHsI CHCTEM JIMHEWHBIX YPaBHEHUH ¢ TPEXIMaroHaIbHOM MaTpHLeH

3auer ¢ oneHkoi 8 cemectp

IK3aMeHAUMOHHbII omteT N 1
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B YCTHOU (opMe 1o duieram

. ypaBHeHI/Ie JBIDKCHHS HECKMMAEMOM JKUIKOCTH.
. OCHOBBI METOJa KOHCUYHBIX 3JICMCHTOB.
3. OCHOBHBIE 3TAITbI MOACINPOBaHUA

N —

IK3aMeHALMOHHDINH ouyet N 2

[N

. CrarimoHapHasi olHOMEpHast TETUIONPOBOJHOCTb.
. YpaBHEHME HEPA3pPBIBHOCTU. Y PABHEHUSI JBUKECHUSL.
3. JIeTepMUHNCTCKUE U CTOXACTHIECKNE MOJIEIIH.

[\

IK3aMeHALMOHHDINH ouyer N 3

. Kinaccugukanus metonoB pacuera TypOyJI€HTHBIX TCUSHHH.
. OCHOBHOE ypaBHEHHUE TEIJIONPOBOAHOCTH. JIMHeapu3anusi HICTOYHUKOBOTO YiIeHa
3. O6nacTh MPUMEHEHHS MATEMaTHIECKOTO MOJISITUPOBAHUSI.

N —

5.4. Kpurepun, mkaabl OIEHUBAHUS TPOMEKYTOYHOM aTTECTAIIMN YUYEOHON AUCIIUIUINHBI/MOTYJIS .

DopMa IPOMEKYTOYHOM

IIIxaasl oleHUBAHUSA

aTTeCTAMH
HauMeHoBaHHE OIIEHOYHOT O e e 100-6 saTud
aJlJIbHasA ATHOAJIbHAA
cpeacTBa cucremMa cucremMa
3a4er ¢ OLEHKOM: OO6yuatomuics: 24 -30 6amnmnoB 5
B YCTHO# hopme 1o OureTam. —  JIEMOHCTPHUPYET 3HAHHSI OTIUYAIOIIUECS TITyOHMHOH 1 3a4TEHO
Pacnpenenenue 6a10B 1o Borpocam COJEPIKATEIIBHOCTBIO, JAET MOJIHBIA UCUEPIIBIBAIOIINI OTBET, KaK Ha
ounera: OCHOBHBIE BOTIPOCHI OMIIeTa, TaK U Ha JIOTIOTHUTENBHEIC,
1-i Bonpoc: 0 — 106am1oB —  cBOOOMIHO BIaJieeT HAYYHBIMU MOHSATHUSAMHE, BEJET TUAIIOT U BCTYIAET B
2-# Boripoc: 0 — 10 Gamos JCKYCCHIO;
3-i Bonpoc: 0 — 10 6ammos —  CIoco0eH K MHTeTpaluy 3HAHUH 110 OIPEJISIICHHON TeMe,
CTPYKTYPUPOBAHUIO OTBETA, K aHAIH3Y IMOJOKEHUN CYIIECTBYIONTUX
TEOpUH, HAaIIPaBJICHHUH 110 BOIIPOCY OWIIeTa;
—  JIOTMYHO U JIOKA3aTeJIbHO PaCKPBIBACT MPOOJIeMY, TPEIIOKCHHYIO B
ounere;
OTBeT He COJePKUT (PAKTUIECKUX OMHMOOK U XapaKTepu3yeTcs IITyOuHOH,
MIOJIHOTOM, YBEPEHHOCTBIO CYXIACHUM, HIUTIOCTPUPYETCS IPUMEPaMH, B TOM
4uClie N3 COOCTBEHHOM MPAKTHKU.
OOyyaromuics: 12 — 236amoB 4
3a4TEHO
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum onenuBaHus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

—  IOKa3bIBaeT JOCTATOYHOE 3HAHUE YyUeOHOro MaTepHaia, HO JIOIyCKaeT
HECYIIECTBeHHbIE (PAKTHUECKHE OMMOKH, KOTOPBIE CITIOCOOCH NCIIPAaBUTh
CaMOCTOSITEIbHO, OJlarosiapsi HaBOAAILIEMY BOIIPOCY;

—  HEJOCTAaTOYHO pacKphiTa MpodiiemMa Mo 0JJHOMY U3 BOIIPOCOB OMIeTa;
—  HEJOCTAaTOYHO JIOTHYHO MOCTPOCHO U3JI0KEHUE BOIPOCa;

B oTBeTe packphITO, B OCHOBHOM, COJIEp)KaHUe OuieTa, UMEIOTCS
HETOYHOCTH MPH OTBETE HA JOTIOJHUTEIBHBIC BOMPOCHIL.

OO0yyvaromuiics:

—  IOKa3bIBaeT 3HaHMA (parMEeHTAPHOTO XapakTepa, KOTOphIe
OTJIMYAIOTCS IOBEPXHOCTHOCTBIO M MAJIOW COAEPIKATENHLHOCTBIO, IOYyCKaeT
(hakTHUIecKue rpyOble OMIMOKH;

—  He MOKeT 000CHOBATh 3aKOHOMEPHOCTH W MIPUHIIMIIBL, O0BSICHUTD
(akThl, HapyIIEHAa JOTUKA U3JI0KEHHS, OTCYTCTBYET OCMBICIIEHHOCTb
MPeJCTaBIsIeMOr0 MaTepraa, MPeJICTaBICHUS O MEKIPEAMETHBIX CBSI3SX
cra0ble.

Conepxanue Omiiera packpbITo ci1abo, UMEIOTCSI HETOYHOCTHU TIPH OTBETE
Ha OCHOBHBIC U JOTIOJITHUTECIIbHBIC BOIIPOCHI 6I/IJ'IeTa, OTBET HOCUT
PEIPOYKTUBHBII XapakKTep.

6 — 110aimioB

3
3a4TEHO

OOyuatomuiics, 00HapyKHUBaeT CyIIECTBEHHBIE TPOOEIBI B 3HAHUSIX
OCHOBHOT'0 y4eOHOr0 MaTepuaia, 10MycKaeT IPUHIUIHAIbHbIE OIINOKN
TIPH OTBETE Ha BOTIPOCHI.

Ha GostbIiryto 4acTh IOMOIHUTENBHBIX BOIIPOCOB MO COJIEPKAHHIO IK3aMeHa
3aTpyAHsETCS AaTh OTBET WJIM HE 1a€T BEPHBIX OTBETOB.

0 — 50ayu10B

2
He 3auteno
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5,5. Cucrema OLEHUBaHUS PE3YJIHTATOB TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM

aTTcCTalu.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH U

HpOMeX(YTOHHOﬁ aTTcCTallu.

Cemectp Ne7
dopMa KOHTPOJIsI 100-0anabHas cucremMa IIaTH6aNILHAS cHCTEMA

Texymuil KOHTPOJIb:
- TectupoBanue 0 - 10 6amoB 2-5
- KoymokBuym 0 - 20 6amoB 2-5
- BeimonHeHue MHANBUAYATBHBIX 0 — 10 OamoB 2-5
3agaHui 1abopaTopHoii padboTsl Nel
- BeImoHeHre MHTUBHTY ATTbHBIX 0 — 10 6autoB 2-5
3aIaHui JJabopaTopHOM paboThl N2
- BeinosiHeHHE UHAMBUIYATBHBIX 0 — 10 OamoB 2-5
3aJlaHui JaboparopHoii paboThl N3
- BrimonHeHNe HHANBUIYATBHBIX 0 — 10 6ayutoB 2-5
3alaHui JabopaTopHOM padboThl Nod
[IpoMexyTouHas aTTecTarus 0 - 30 6amtoB OTJINYHO
9K3aMEH XOPOIIO
HToro 3a cemecTp 0 - 100 6amoB YAOBIETBOPUTEIBHO
9K3aMeH HEYIOBJICTBOPUTEIILHO

Cemectp Ne8

®DopMa KOHTPOJIsI 100-6ananHas cucremMa I[IaTudanIbLHAN cHCTEMA

Texymuii KOHTPOJIb:
-Konnoxsuym 0 - 30 6amoB 2-5
BrimonHeHre WHANBHTY aTbHBIX 0 — 5 GauioB 2-5
3aiannii 1abopaTopHOi paboThl N5
BrinosiHeHHE WHAMBUTY AJIBHBIX 0 — 5 6aiutoB 2-5
3aJaHui JabopaTopHOM padboTsl Neb
BrimonHeHre WHANBHTY aTbHBIX 0 — 5 GauioB 2-5
3aannii m1abopaTopHOM paboTer N7
BrinosiHeHHE WHAMBUTYJIbHBIX 0 — 5 daiutoB 2-5
3aaHui 1abopaTopHOH paboTh! Ne§
[IpomexxyTouHast arTecTanus 0 - 30 6ammoB OTJINYHO
9K3aMEH XOPOIIO
HToro 3a cemecTp 0 - 100 6amoB YAOBJICTBOPUTEIHHO
9K3aMeH HEY/IOBJICTBOPUTEIHHO

[Tosry4eHHBI COBOKYIHBIN pe3ybTaT KOHBEPTUPYETCS B MATHOAIILHYIO CUCTEMY OLIEHOK B

COOTBETCTBUHU C TAOIUIIEN:

100-6annbHas cucremMa

NATHOAJILHAS CHCTEMA

IK3aMeH
85 — 1006am10B OTJINYHO

65 — 840ay10B XOpouIo

41-64 GaioB YIOBJIETBOPUTEIILHO

0 — 406amoB HEYJIOBJIETBOPUTEIHHO
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6. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Peanmuzanmss mporpammbl TIpeycMaTpHBaeT WCIOJIb30BaHHE B IpoIecce OOy4eHHs
CJICAYIOUINX 00pa30BaTEIbHBIX TEXHOJIOTHIA:

- POOJIEMHAS JICKIIHS;

- pa3dop KOHKPETHBIX CUTYAIHii;

- npernojaBaHie TUCIUILUIMHBI B JOpPME KypCOB, COCTaBJICHHBIX HAa OCHOBE PE3YJIbTaTOB
HAYYHBIX UCCIICOBAHUI, B TOM YHUCIIC C YUYETOM PErHOHAIBHBIX OCOOCHHOCTEH MPOpECCHOHATBHON
JESITEIIbHOCTH BBIITYCKHUKOB ¥ MOTpeOHOCTEH paboToaareneii;

— MOKCK ¥ 00paboTka nH(OpMAIIUY C UCTIOIh30BaHHEM ceTu MHTepHeT;

- UCII0JIb30BAHUE Ha JICKIIMOHHBIX 3aHATUSX BUICOMATEPUAIIOB U HATJISIHBIX TIOCOOHIA;

— o0y4yeHHe B COTPYIHUYECTBE (KOMaH/IHAs, IPYyMIIOBas paboTa).

7. INPAKTUYECKASA IIOAI'OTOBKA

[IpakTrueckas MOArOTOBKAa B paMKax Y4e€OHOM JUCIUIUIMHBI PEAIU3yeTCs MPU MPOBEICHUN
MPAKTUUYECKUX 3aHSATUM, Ta00PaTOPHBIX PabOT, MPeayCMaTPUBAIOIINX yYacTHE 00yJaromnXcs B
BBIIIOJITHCHUU OTJECIBHBIX JJIEMEHTOB pPadOT, CBSI3aHHBIX ¢ Oyaymield mpodeccnoHaIbHON
JIEeSITEIbHOCTBIO.

8. OPTAHU3ALUA OBPA3OBATEJIBHOI'O TPOUHECCA JJIA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbs

[Ipn oOyyeHMHM JHUI] C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HHBAaJIHJIOB
WCIIOJIB3YIOTCSA TMOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CpEIbI:
TEXHOJIOTUH AU PEpeHINAIN U HHIUBUIYATLHOTO OOydYeHHs, MPUMEHEHHE COOTBETCTBYIOIIUX
METOJUK MO0 paboTe ¢ WHBAIMIAMHU, HCIOJIb30BAaHUE CPEACTB IUCTAHIIMOHHOTO OOIICHHUS,
MIPOBEJICHUE JIOMOJIHUTEIBHBIX WHIUBUIYATBHBIX KOHCYJIbTAI[MH MO0 H3yYaeMbIM TEOPETUYCCKUM
BONPOCaM U TPAKTHUECKUM 3aHATHSAM, OKa3aHHE MOMOIIM IPH MOATOTOBKE K MPOMEKYTOUHOMI
aTTEeCTallUU.

[Ipu HEoOXoaMMOCTH pabodyasi mporpamMma JUCHUIUITMHBI MOXET OBbITh aJanTUpOBaHa s
oOecrnieueHrs 00pa30BaTEIbLHOrO MpOIlecca JUIAM C OTPaHUYEHHBIMH BO3MOYKHOCTSIMHU 37I0POBbS, B
TOM YHUCIIE U JUCTAHIIMOHHOTO O0YyYEeHHS.

Y4eOHbIE W KOHTPOJBHO-U3MEPUTENIbHBIE MaTepUaNbl TPEACTABISIOTCS B (opMmax,
JOCTYIHBIX JIJIS1 U3yYEHUsl CTYJEHTaMH ¢ 0COOBIMU 00pa30BaTEeNbHBIMH MOTPEOHOCTAMHU C YUYETOM
HO30JIOTUIECKUX TPy HHBAJIAIOB!

Jlis TOJITOTOBKM K OTBETY HAa MPAKTUYECKOM 3aHATHHU, CTYACHTAM C OTpaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3JI0pOBBSI CpEJIHEE BPEMsI YBEJIUUYHMBAETCS 110 CPABHEHMIO CO CPEHUM BpEMEHEM
HOJArOTOBKH OOBIYHOTO CTY/IEHTA.

JIJ1st CTyIEHTOB C MHBAIHMIHOCTHIO HITH C OTPaHHYEHHBIMEI BO3MOKHOCTSIMH 3JI0POBbsI (hopMa
MPOBEJICHUS TEKYIIEH U MPOMEKYTOUHOM aTTeCTAllMN YCTAaHABIMBACTCS C YYETOM HHIWBHIYyaTbHBIX
MCUXO0(PU3NIECKIX 0COOEHHOCTEH (YCTHO, MICHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEPE, B
¢dopMe TECTUPOBAHUS U T.I1.).

[TpomexyTodHasi aTTeCTalysl 0 JUCIUIUIMHE MOXET MPOBOAMUTHCS B HECKOJBKO ITAIOB B
dbopMe pyOeKHOTO KOHTPOJSI MO 3aBEPUICHHIO HM3YYEHHUS OTAETBHBIX TEM IUCHUIUIMHBL. [Ipu
HEOOXOJJUMOCTH CTYAEHTY MPEAOCTaBIseTCs JOMOJIHUTEIbHOE BpeMsl Ui MOJArOTOBKM OTBETa Ha
3a4yeTe WK IK3aMeHe.

Jlyig ocyliecTBIEHHs] MPOLEAYyp TEKYIIEro KOHTPOJS YCHEBAaeMOCTH U MPOMEXYTOUHOU
aTTecTallud OO0YYaloIUMXCs CO3Jal0TCs, NPU HEOOXOAMMOCTH, (DOHIBI OLIEHOYHBIX CPEICTB,
a/IaTITUPOBAHHBIC JUTS JIUI] C OTPAaHHYEHHBIMHA BO3MOXKHOCTSIMHU 3/TOPOBBS U MTO3BOJISIOIINE OIICHUTh
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OCHOBHOM 00pa30BaTeIbHON TpOrpaMMe pe3ysIbTaToB

0o0y4eHUs W YPOBEHb CPOPMHUPOBAHHOCTH BCEX KOMIICTEHIUH, 3asBICHHBIX B 0Opa30BaTEIbHON

nmporpamme.

9.

MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUTIJIMHBI

XapakTepucTUKa MaTepUaIbHO-TEXHUUECKOr0 00eCreueHHs NUCLUIUIMHBI COCTaBIIIEeTCs B
cooTtBeTcTBUM ¢ TpeboBaHusMu OI'OC BO.
MarepuanbHO-TEXHHUECKOE 0OecrieueHre JUCLUILIMHBI IpU 00yUeHHH C HUCIOIb30BAHUEM

TPAAULIUOHHBIX TEXHOJIOT U OGy‘-ICHI/ISI .

HanvenoBanne y4eOHBIX ayAUTOPMId,
JIa00paTopuii, MACTEPCKUX, OMOJINOTEK,
CIIOPT3aJ10B, HOMeIeHUH VISl XPAHCHHS H
NPOPUIAKTHYECKOT0 00CIy:KMBAHNSA
y4e0HOT0 000PY10BAHNS U T.II.

OcHalIeHHOCTh y4e0OHBIX AyANTOPHH, 1a0opaTopuii,
MAacCTEePCKUX, 0M0JIMOTEK, CHOPTHBHBIX 32JI0B, IOMeEIeHHIt
JJIsl XpaHeHUs ¥ NPOPUIAKTHYIECKOr0 00CIy:KMBAHUSA
Y4e0HOro 000py/10BaHMA H T.II.

119071, r. MockBa, Jlonckas yauua, 1om 39, crpoenue 4

AyJAUTOPpUU JIA ITPOBCACHUA 3aHATHI
JICKIIMOHHOI'O TUIIa

KOMILIEKT y4eOHoU Mebenu,

TEXHUYECKUE CPEICTBA O0yUCHUS, CITyKallue JUIs
TpeJIcTaBiIeHus yueOHo# nHhopMauu OOIBIION
AyIAUTOPHU:

HOYTOYK;

HPOEKTOD,

9KpaH,

MapKepHasi JI0cKa

ayIUTOPHH TSI IPOBEJCHUS 3aHATUI
CEMUHAPCKOTO THUIIA, TPYIIIOBLIX U
WHJIUBUIYAJIbHBIX KOHCYJIbTALUH,
TEKYILEro KOHTPOJISL U TIPOMEKYTOTHON
aTTecTaluu

KOMILIEKT y4eOHoU Mebenu,

TEXHUYECKUE CPEJCTBA O0YUCHHUS, CITy>KAIINE JUIS
TpeJIcTaBIeHus yueOHo# nHopMaIuu OOIBIION
ayJIUTOPUU:

HOYTOYK,

HPOEKTOD,

MapKepHasi JI0CKa,

HaOOPBI IEMOHCTPALMOHHOTO 000PY/JOBAaHUS B YIEOHO-
HArISIHBIX IOCOOMH, 00€CTIEUMBATOIINX TEMATHIECKHE
WILTIOCTPALUK, COOTBETCTBYIOIIHE paboyeli mporpamme
JMCIHUIUIMHBIL.

AyIUTOPHH ISl TIPOBEIICHUS
J1a00paTOPHBIX 3aHITHM, TPYIIIOBBIX U
WHJIUBUYaJIbHBIX KOHCYJIbTAIUI

KOMILIEKT y4eOHoU Mebenuy,

TEXHUYECKUE CPEJICTBA O0YUCHUS, CITy>KaIINe JIIs
MpeJicTaBiIeHus1 yaeOHo# nHhopMauu 0oIbIION
ayJIUTOPUU:

- skpan nepenocHoit ClassicSolutionLibra 180x180, -
npoekrop BenQMXS511 9H.J3R77.33

ObopynoBaHus (CTEHBI) U1l TPOBEACHHUS JIAOOPATOPHBIX
pabot o bX /1 u Dkonorum

119071, 2. Mockea, Manwii Kanyxcckuii

nepeynok, oom 2, cmpoetnue 6

YUTAJIBbHBINA 3aJ1 OUOIUOTEKH:

KOMIIBIOTCPHAA TCXHUKA,
ITOAKITHYCHHEC K CCTH ((I/IHTepHeT»

TexHoJIOrH4YecKoe obOecrieueHue
HCIIOJIB30BaHHEM QJICMCHTOB

YHUBEPCUTETA.

3JIEKTPOHHOU

peaiu3aliii  MPOTPAMMBI  OCYIIECTBIISETCS
nH(HOPMaIIMOHHO-00pPa30BaTENHLHOM

c
cpensl
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10.  YYEBHO-METOJIWYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIAHBI

KoauvectBo
Ne A LY 8, T Tox Anpec caiita 9bC IK3EMILISIPOB B
BTOP(BI) HaumenoBanue u3iaHus (yueOHuk, YII, HN3pareabcTBo
n/n MIT H3aHHS HJIM JJIEKTPOHHOI0 pecypca OubmMoTexe
 1p.) YHuBepcuTeTa
10.1 OcHOBHas nHUTEPATypa, B TOM YHCIIE DIIEKTPOHHBIEC N3JAHHS
MatemaTHueckoe Mumnck : HoBoe . .
https://znanium.com/catalog/docu
2 B.I1. Tapacux MOJICTTUPOBAHUE TEXHUYCCKHUX VueOHukK 3HaHue; MockBa : 2020 L
ment?id=346522
CUCTEM NHOPA-M
Wenk, X. pex. H. Teopust HHXKEHEPHOIO
3 I1. Bycnenxo. -, p P Yy4eOHuK M.: Mup 1972 20
JKCIIepUMEHTA
Ilep. ¢ aHrI.
A0, Kosnos, CraTtucTHyeckuii aHanms https://znanium.com/catalog/docu
4 B.C. Mxurapsi, VIl M.: UHOPA-M 2022 ps: 1-CC g
nanubix B MS Excel ment?id=399560
B.®. [Ilumos
OCHOBHBIE MPOIIECCHI U VueGioe
5 Kacatkun, A. T anmnapaThl XHMUYECKON M.: AnpsauC 2005 60
nmocooue
TEXHOJIOTHH. -,
MaremaTnueckoe Munck : HoBoe .
https://znanium.com/catalog/docu
6 B.II. Tapacux MOZEJIIMPOBAHUE TEXHUYECKUX YueOHuk 3HaHue; MockBa : 2020 S
ment?id=346522
CHUCTEM NHOPA-M
MojenupoBaHue CUCTEM U YuyeOHoe M.: U1l PUOP: https://znanium.com/catalog/docu
/ H.I'. Huxypos MIPOIECCOB mocooue HUII Uadpa-M 2019 ment?id=355582
3 HemumoBuu B.I1. OCHOBBI BEIYHCIIUTEILHON VI Cu6.: Tass 2009 10
Mapon 1.A. MaTeMaTUKU
BerancimrensHas MaTeMaTHKA .
9 [NanTnaa U. B. [DnexTpoHHbI pecypc] ISBN YueOHuK I\éml{\gqigz 2012 https.//Zﬁg;ig;a?ggc;léglog/docu
978-5-4257-0064-3. P )
Kvrarenanse. C TemnomaccooOMeH 1 TPEHHE B
10 Y e, . TypOyJI€HTHOM MOTPaHUYHOM Y4eOHuK M.: DHeprus 1972 5

C., JIeontses A. .

CJ10€
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10.2 I[OHOJ'IHI/ITGJ'H)HaH JuTeparypa, B TOM YHCJIC SJICKTPOHHBIC U3JaHUS

1 Amocos A. A, BrruncnurenbHbie METOIBI AJISI M.: Beicmias 5
Hy6unckwuii 0. A., AL YyeOHuk N 1994
WH)KEHEPOB HIKOJIa
Komuenona H. B.
2 JIbikoB, A. B. TemomaccooOMeH Y4eOHuk M.: DHeprus 1978 10
3 N.B.KyauHos, AHanuTu4ecKkue pereHus 5
B.A.Kynunos; Ilog | mapabonudeckux u YyeOHoe M.:HUL| MTH®PA- https://znanium.com/catalog/docu
. 2019 .
pen. TUTIEPOOTHYECKUX YPaBHEHHI rmocobue M ment?id=355626
3.M.Kapraiosa. TeIIoMaccolepeHoca
4 % .
Mycreiikuc A1, Hucnerroe peierue saay Y4eOHoe M.: HUIT UHD®PA- https://znanium.com/catalog/docu
FOnakos JLII. TermioMaccoooMena. Yacts 1. 2016 S
nocooue M ment?pid=544567
TennonpoBOAHOCTh
5 BumunlO.B., HNnxxeHepHbIe METOJIBI pacyeTa
3n06unB.C., 3818l HeIUHEHHOTO https://znanium.com/catalog/docu
WBanoBB.B. u 1p. | TemmooOMena mpu MOHOTpadus Kpacnosp.: COY 2015 ment?id=91384
JaMUHAPHOM TCUCHUU
JKUJIKOCTH B KaHAIax
10.3 Metoaudeckue MaTepuaisl (yKa3aHusl, pEKOMEHIAINH 110 OCBOCHHIO TUCIHUILTHHEI aBTopoB PI'Y uMm. A. H. Kockiruna)
1 E;OIZ,H}II,I I1:/21‘11::[6 Ep:;(TTI:I;(gM. Teopus u A7/ M.: BI'EOY BO 20
PORHHA B P «PT'Y um. A.H. 2021
IKCIIEPUMEHTATBLHBIX
N Koceiruna»
WCCIICIOBaHUH.
Tropua M.IL., Teopus 1 mpakTHKa v M.: ®I'bOY BO 20
2 boponuna E.C. JKCTIEpPUMEHTA. «PI'Y um. A.H. 2021
Koceirunay
Pazpaborka moneneit
A. C. benoycos, B. Meronuueckue i
3 1. Kypis TEII000MeHa B MPOTOYHBIX " M.MI'VAT 2016 20
TEXHOJIOTHUYECKHX alapaTax
B. B. lBanos, A. MonenupoBaHue ¢ TOMOUIbIO ICKTPOHHOE
4 B. ®upcos, A. H. MATLAB [2neKkTpoHHBI P M.MI'VAT 2016 20
yaebHoe TocoOune
Hosukon pecypc]
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11. HUHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLIECCA

11.1. Pecypchl 3J€KTpOHHON OMOIHOTEKH, HH()OPMAITMOHHO-CIIPABOYHBIC CUCTEMBI U
npodeccuoHanbHbIe 0a3bl TAHHBIX:

Nenmm | DyekTpoHHBIE yueOHbIe U31aHNS, JIEKTPOHHbIE 00pa3oBaTelbHbIE pecypchl
1. «ZNnanium.com» Hay4HO-U3AaTeNIbCKOro neHTpa «Muppa-M»
http://znanium.com/
2. Onexrponnsie u3ganusa «PI'Y um. A.H. Kocsirnna» na mnardgopme 3bC «Znanium.com»
http://znanium.com/
3. «3BC FOPAHUT»www.biblio-online.ru
4. O nmpenocraBieHuu goctyna Kk nuHpopmaroHHo-aHaauTudeckoit cucreme SCIENCE
INDEX (BKJIFOYCHHOTO B HayuHbIH HHPOpMaIMOoHHBIH pecypc elibrary.ru)
https://www.elibrary.ru/
5. 9BC «Jlanpy http://www.e.lanbook.com/
6. 00O «HanmonanbHas anektponHas oudnuoreka» (HOB) http://H36.pd/
Jorosop Ne 101/H35/0486 — ot 21.09.2018 r.
7. Hayunas snexrponnas oudianoreka eLIBRARY.RU http://www.elibrary.ru/
JInuensunonnoe cornamenue Ne 8076 ot 20.02.2013 r.
8. HDUKOH http://www.neicon.ru/ Cornarmenne NeJIC-884-2013 or18.10.2013r
IIpodeccnonanbHbie 6a3bl JAHHBIX, MHGOPMallMOHHBIE CIIPABOYHbIE CHCTEMbI
1. «Polpred.com O630p CMW» http://www.polpred.com
Cornamenue Ne 2014 ot 29.10.2016 1.
2. |Web of Science http://webofknowledge.com/
CyO6nuuen3nonHnslii foropop Ne wos/917 Ha 6e3B03me3gHoe okazanue ycuyr ot 02.04.2018
I.
3. [Scopus http://www. Scopus.com/
Cy6munen3uonnsiii JloroBop Ne Scopus /917 ot 09.01.2018 1.
4.  «SpringerNature»
http://www.springernature.com/gp/librarians
[Tnardopma Springer Link: https://rd.springer.com/
[Tnatdopma Nature: https://www.nature.com/
bazamannbix Springer Materials: http://materials.springer.com/
bazanannbix Springer Protocols: http://www.springerprotocols.com/
basa nanaeix zbMath: https://zbmath.org/
ba3a manupIx Nano: http://nano.nature.com/
Cy0aunen3uonHbli qoroBopNe Springer/41 ot 25 nexabpst 2017 .
5. http://arxiv.org — 6a3a JaHHBIX MOJHOTEKCTOBBIX JJIEKTPOHHBIX IMyOJIMKAIM HAYYHBIX CTATEH IO
(hu3nke, MaTeMaTUKe, THPOPMATHKE
6. http://www.garant.ru/ - CrnpaBouyno-nipaBoBasi cucrema (CIIC)«IapaHT», KOMIUIEKCHas TpaBOBas
[oJIJIEp KKa MOJIb30BaTeNel o 3akoHo1aTenbCTBY Poccuiickoit Denepanun
7. http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/ -6a3p1 1aHHBIX Ha

Ennnom MuTteprer-noprane PoccraTa



http://znanium.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.e.lanbook.com/
http://нэб.рф/
http://www.elibrary.ru/
http://www.neicon.ru/
http://www.polpred.com/
http://webofknowledge.com/
http://www/
http://www.springernature.com/gp/librarians
https://rd.springer.com/
https://www.nature.com/
http://materials.springer.com/
http://www.springerprotocols.com/
https://zbmath.org/
http://nano.nature.com/
http://arxiv.org/
http://www.garant.ru/
http://www.gks.ru/wps/wcm/connect/rosstat_main/rosstat/ru/statistics/databases/
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11.2. IlepeueHb NPOrpaMMHOr0 0OeCIIeUeHuUs

PexBU3UTHI MOATBEPHKAAIONIETO

Neni/m | IIporpammHoe o0ecnieueHue
J0KyMeHTa/CB000IHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
3. V-Ray s 3Ds Max KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
4, NeuroSolutions KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
5. WolframMathematica KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
6. Microsoft VisualStudio KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
7. CoreDRAWGraphicsSuite 2018 KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
8. Mathcad KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
9. Matlab+Simulink KOHTpakT Ne 18-DA-44-19 ot 20.05.2019.
10. Adobe Creative Cloud2018 all Apps (Photoshop, KOHTpakT Ne 18-DA-44-19 ot 20.05.2019

Lightroom, Illustrator, InDesign, XD, Premiere Pro,

Acrobat Pro, Lightroom Classic,Bridge, Spark, Media

Encoder, InCopy, Story Plus, Museup.)
11. SolidWorks koHTpakT Ne 18-3A-44-19 ot 20.05.2019
12. Rhinoceros KOHTpakT Ne 18-3A-44-19 ot 20.05.2019
13. Simplify 3D KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. FontLab VI Academic KOHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. PinnacleStudio 18 Ultimate KOHTpakT Ne 18-DA-44-19 or 20.05.2019
16. KOMITAC-3d-V 18 KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
17. ProjectExpert 7 Standart KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnbT-DUHAHCH KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
19. AnbT-UHBecT KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
20. [Tporpamma asist noaAroToBKHU TectoB Indigo KOHTpakT Ne 17-3A-44-19 ot 14.05.2019
21. AutodeskAutoCAD 2021 nyist y4eOHBIX 3aBeICHUA, Horosop #110003456652 ot 18 ¢esp. 2021 1.

MOJITHCKA K OECCPOYHOI THIICH3UN Pacnipoctpansercsi cBOOOIHO [Ist

AKKPCAUTOBAHHBIX y‘le6HLIX SaBe[[eHI/Iﬁ

22. LibreOffice GNU Lesser General Public License CB06OIHO pacnpoCTpaHsIeMoe
23. ScilabCeCILL (cBoboanas, comectumas ¢ GNU GPL | CBoOoHO pacmpocTpaHsIeMoe

v2)
24. Linux Ubuntu GNU GPL CB0060IHO pacnpocTpaHseMoe
25. FDS-SMV free and open-source software CB0060IHO pacnpocTpaHseMoe
26. AnyLogic Personal Learning Edition CB0060IHO pacnpocTpaHseMoe
27. Helyx-OS GNU General Public License CB0060IHO pacnpocTpaHseMoe
28. OpenFoam v.4.0 GNU General Public License CB0060IHO pacnpocTpaHseMoe
29. DraftSight 2018 SP3 ABroHomHast GecruiaTHas CB00OIHO pacIpocTpaHsIeMoe

JIMLEH3HS
30. GNU Octave GNU General Public License CB0060IHO pacnpocTpaHseMoe
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JIMCT YYETA OBHOBJIEHHM PABOYEI IPOrPAMMbBIYYEBHOM
JTUCHUIINHBI

B pabouyio mnporpamMmy y4eOHOW ITUCIMIUIMHBI BHECEHBI W3MEHEHHS/OOHOBICHHUS H
YTBEP)KJCHBI Ha 3aceIaHuu Kaeaphl:

Ne rox XapakTep M3MeHeHHi1/00HOBIeHHIT HOMeEp NPOTOKOJIA
00HOBJICHHA € YKa3aHMeM pa3jeJia H 1aTa 3aceJaHusl
PII Kadeapbl




