MunucrepcTBo 06pasoBanus u Hayku Poccuiickoii ®eneparmu
DezepanbHOe rocy1apcTBEHHOE GIOUKETHOE 00pa3oBaTelbHOe YUpexkIeHHE
BBICIIETO MPO(ECCHOHATEHOrO 06pa3oBaHms
«Camapckuii rocy1apcTBeHHbII TEXHHYECKHIT YHHBEPCHTET»

YTBEPX/IAIO

JIpopexTop 1o BeHepHeMy
V' 1 3a0unomiobyee

oyt

B o 09,00 L0
. % gnnnz‘a"ﬁj\%
e 0.3m)
~ mmvcﬁﬂ

PABOYAS IPOTPAMMA JTUCHUITIJIMHBI

b1.B./[B.4.1 Hcnonv3oseanue npogheccuonanbHsix npozpammusix npooyKkmoe

Hanpasaenne noaroroBku 20.04.01 Texnocghepran bezonacrocno

KBanndukauus BbInycKHHKA mazucmp

Monumopunz meppumopuii ¢ 6vicokoil anmponozeHHoi

IIpoduas (HanpaBIeHHOCTD) nazpysKoii

®opma odyueHus 3aounan

BblﬂyCKalOlllaS! Ka(beupa Xumuyeckaa mexHonozus u NPOMBIUITICHHAA IKOJI02UA

Xumuueckasa mexmonozusn u RPOMBIUIICHHAA K010~

Kadenpa-pazpaborunk padodeii nporpaMmsl pi

2015 r.

JIa6o- ®opma npome- | Koprakraas pabora,
Ces Tpyno- o) o— IIpakTHy. ar. pa- | CPC, | KYTOUHOI0 KOH- gac.
eMKOCTB, |* z:lc ’| 3aHATHS, p6 0}3 aac. | TPoas (3aver,
MECTP | gac./3.e. * Jac. ’ * | sxzamen, KP, |ayaHuTop- | BHeayaH-
s KII) Hasi TOp-Hasi
2 108/3 - - 28 80 3auer 28 3
Hroro | 108/3 - - 28 80 3auer 28 3
Camapa




[Iporpamma paspaGotana B cooTBercTBHM ¢ TpeGoBanusmMu DefepanrbHOro 3akoHa OT
27.12.2012 r. Ne 273-®3 «O6 obpasosanun B Poccuiickoii ®enepauuny», ®IOCBO, IMpukazom Mu-
HoOpHayku Poccun ot 19 nexabps 2013 r. Ne 1367 «OG yTBep/IeHHH MOPSAKA OPraHM3alMK OCY-
IECTBIICHAs 00pa3oBaTeLHOMN JIEATENBHOCTH 110 06pa30BaTe/bHBIM POrPAMMaM BBICLIETO 06pa3oBa- -
HHs — IporpaMmam GakasiaBpuara, IporpaMMam CrenHaiuTeTa, IporpaMMaM MarkucTpaTypbi» u yueo-

Horo ruiana CamI'TV.
A [lkapynmna C.I1.

g noonucy) (PHO)
908 15
(oama)

Cocrasurens paboyeit mporpaMmar:

K.x.H., 1o11€HT
(DOKHOCTD, y4EeHOE 3BaHUE, CTENEHD)

PaGouas nporpamma yTBepikeHa Ha 3aceaHuu Kadeapbl: « XuMHYECKast TEXHOJIOTHS U POMBIIL-
JIeHHast Kostorus» npotokoa Ne 12 ot 31 asrycraf015 roja

\’A /% Bacunsen A.B.

4 ucw) (DPHO)

30245
(0oama)

M Bamapuna U.A.

A noghuch) (OHO)
03 Pg 15
(oama)

2
HT® ‘M Yypkuna A.IO.

3aB. Kadepoii-pazpaboTuHKkoM

DKCIepT METOAMYECKOif KOMUCCHH 10
YTHII

HpCﬂCClIaTCIIb METOAHUYECKOIo COBETA

/M()()nuw) (PHO)
_0¥.09. 15
(0ama)
Jlexan HT® A Tan BK.
(noomilc’s) (DPHO)
04.09. 75
ama)
COTJIACOBAHO: \%;%
3aB. BeIyCKaromei kadeapoit Bacuises A.B.
\ (i nucb‘) (PHO)
37 08 74
(0oama)
Havansauk YBO JlyxpsinoBa A.H.
(noonuce) (PHO)
02.09 715~

(oama)



PLOLWWNE

™=

COJEPKAHUE

TpeboBanust K pe3ylbTaTaM OCBOCHUS JUCIIUILTAHBI

Mecto nucuumunbl B crpykrype OITOIT

CtpykTypa U cofiep:KaHue TUCIUTIIHBI

CtpyKTypa JUCIUILIAHEI

Conepxanue TUCHUTIIUHBI

[lepeuensb yueOHO-METOAMUECKOTO 00ECIEUeHUS IS CAMOCTOSTEIIbHON pabOThI
00yJaroIuUXCsl M0 AUCIUTIIIHE

OO6pazoBaTenbHbIe TEXHOIOTUN

@DopMBI KOHTPOJISI OCBOCHHSI TUCITUTLIAHBI

[lepeueHb OLIEHOYHBIX CPEJICTB AJISL TEKYILETO KOHTPOJISI OCBOCHHUSI TUCITUTUIMHBI
CocTtaB (oH/1a OLIEHOYHBIX CPEICTB JIJIsl IPOBEACHHSI IPOMEKYTOTHOHN aTTeCTaIluu
oOyJaromuxcs Mo AUCHUTIINHE

Y4eOHo-MeToAnYeCKOe U NH(DOPMAIIMOHHOE 00eCTICYCHHUE JUCIIUILTAHBI
[lepeueHb OCHOBHOM U JOMOJHUTENBHON Y4eOHOM TUTEPATYPHI

[Tepeuens pecypcoB HHGOPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH «HTepHeT»
MatepuaabHO-TEXHUYECKOE 00ecTieYeHIE TUCIUTUIMHBI

JloTioyTHeHUsT ¥ I3MEHEHUS B pa0oYeii mporpamMme JTUCITUTUTAHEI

[Ipunoxxenue 1. AuHoTanusa paboudel mporpaMMel

[Tpunoxenne 2. MeTtonuveckne yKa3aHus ISl CAMOCTOSITEILHON pabOThl 00yJaromuXcs

[Tpunoxxenue 3. @oH OLIEHOYHBIX CPEICTB TUCIUILUTHHBI

[Tpunoxxenue 4. MeToauveckue yKa3aHus sl O0YJarOIIUXCS TI0 OCBOCHUIO TUCITUILTAHBI

11
11
12
12
13
14

18
33



1. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHUSA AUCHUITJIMHBI

Pesynbrater ocBoenust OITOIl marmcrpaTypbl ONpeAeisioTcs NPUOOPETaeMBIMH BBITYCKHUKOM
KOMIIETEHIMSIMHU, T.€. €r0 CIIOCOOHOCTHIO MPUMEHSATh 3HAHUS, YMEHUS U JTMYHOCTHBIE Ka4yecTBa B COOT-
BETCTBUH C 3a/1a9aMH IPO(ECCHOHATIBHOM JeITEIILHOCTH.

B pesynbraTte ocBoeHUs MUCHUILTUHBI «VIcmonp30BaHue MPO(EeCcCHOHANTBHBIX MPOrPAMMHBIX MPO-
TYKTOB» 00y4aeMblIii TOJDKEH 001a1aTh CIeTyIOIMMI KOMIECTEHIUAMHU:

I1K-11: cnocoGHOCTh MACHTU(UIIMPOBATH MPOIECCHl U pa3pabaThiBaTh UX padO4YHe MOJIENU, UH-
TEpHIPETHPOBATh MaTEMaTHUECKHE MOJIEIN B HEMAaTEMaTHYECKOE COAEePKaHHE, ONPEICIISATh JOMyIICHUs
Y TPaHUIBI TPUMEHUMOCTH MOJETH, MaTEMaTHYECKH OMUCHIBATH SKCIIEPHUMEHTAILHBIC JaHHbBIE U OTIpe-
AETSATh UX (PU3NYECKYIO0 CYIIHOCTh, JAeaTh KaueCTBEHHbBIC BBIBOJBI M3 KOJINYECTBEHHBIX AAHHBIX, OCY-
HIECTBIIATH MAaIIMHHOE MOAETHPOBAHNE U3y4aeMbIX IPOIIECCOB,

[TK-12: cnocoOGHOCTh UCITIONB30BATh COBPEMEHHYIO M3MEPUTEIBHOI TEXHUKY, COBPEMEHHBIE Me-
TOJIbI U3MEPEHUSI.

Tabnuya 1.

Hepeqeﬂb IJIAHUPYEMBIX PE3yJabTaTOB oﬁyqe}mﬂ o JTMCHMIIJIMHE

ILnanupyemsle pesyiabrathl ocBoeHuss OIIOII
(KoMIeTeHI[UN), TOCTHKEHUE KOTOPBIX odecie-

YUBACT NUCIUIIJIMHA

Ilepeuens nuIaHNpyeMbIX pe3yJIbTATOB
00y4eHMs M0 JIMCHUIIMHE

IpoIecChl U pa3padaThIBaTh UX pado-
qrie MOJIEIIN, HHTEPIPETUPOBATh Ma-
TEMaTHYECKHE MOJIEIN B HEMaTEMa-
TUYECKOE COJIEpKAHUE, ONPEIEIIATh
JIOTIYIIEHUS U TPAHUIbl TPUMEHUMO-
CTH MOJEJIN, MaTEMATUYECKU OIHCHI-
BaTh DKCIIEPUMEHTAIbHBIC JAHHBIE U
OTpeseNATh UX (PU3NYECKYIO CYIII-
HOCTb, JI€JIaTh KAYE€CTBEHHBIC BBIBO/IbI
13 KOJIMYECTBEHHBIX JAHHBIX, OCY-
HIECTBJIATh MAIMHHOE MOJIEIUPOBA-
HUE U3Y4aeMBbIX IIPOLIECCOB

Konsl koMm- ConeprkaHre KOMITETEHIIUM 3HaTh:
METCHIINHN YMeTh:
Bnaners:
[Tpodeccuonanbhble
IK-11 CIOCOOHOCTH UACHTU(DHUITUPOBATH 3HATh: OCHOBBI MAaTEMaTHYECKOTO MOJICIUPOBA-

HUA MaTcepuajioB, MPOUECCOB U IMPUPOIAHBIX CPEI
110 TUITIOBBIM METOJIHMKAaM.,

MCTOAUMKH W BO3MOXXHOCTH HCIIOJIb30BAaHHA 3KCIIC-
PUMCHTAJIbHBIX METOJOB B IIPOBECPKE TCOPETHUYC-
CKHX T'HIIOTE3.

OCHOBHBIC MOJCIIN CTPYKTYpPbl IOTOKOB, MCETObI
I/II[GHTI/I(bI/IKa]_[I/II/I nmapamMeTpoB MOACIN U MCTOABI
YCTAHOBJICHUSA aICKBATHOCTH MOICIIN.

YMmerTh:
paSpa6aTLIBaTL MaTEMATUYCCKUEC MOJACIIN, anMe—

HATb METOJIbI HWJACHTU(HUKAIMK TApaMETPOB U Me-
TOJIbI YCTAHOBJICHHS aJIEKBATHOCTH MOJIEIH 00BEK-

Ty.

MIPOBOANTE JKCIEPUMEHTAIBHYIO IPOBEPKY Mapa-
METPOB pPa3padOTaHHBIX MaTEeMaTHYECKHUX MOJIe-
Je ¢ LENpl0 TMOATBEP)KJICHUS ONTUMAJIBHBIX

YCIIOBHIA.

OpoOBOAUTE MOICIUPOBAHUC O0OBEKTOB U mnpouec-
COB C ICJIbI0 TCOPETHYCCKOr0 aHajin3a W OIITHMHU-
3alu UX MmapaMeTpoB C UCIIOJIB30BAHUEM OKCIIC-
PUMCHTAJIbHBIX MCTOAOB UCCJIICIOBAHUA

Baanern:




5

HaBBbIKaMH pa3pa60T1<1/1 " UCIIOJIB30BaHUA METOOO0B
MAaTeMaTU4€CKOro MOACIUPOBAHUA NPU OITUMH-
3aluy apaMETPOB TEXHOJIOTHYCCKHUX ITPOLIECCOB.

HaBBIKAMH 3KCICPUMEHTAIBLHOM MPOBEPKH Mapa-
METPOB pa3pabOTaHHBIX MOAENEH Ui TOITBEP-
KICHHS ONITUMAIBHOCTH BEIOPAHHBIX YCIIOBHIMA.

HaBBIKAMH  DKCIIEPUMEHTATFHOW TMPOBEPKU
TEOPETUYECKUX TUIMOTE3 C UCHOJIb30BAHHEM HUME-
FOIUXCSI CPEJICTB MCCIETOBAHMIM.

[1K-12

CIIOCOOHOCTH MCIOJIb30BaTh COBpPE-
MEHHYIO U3MEPUTEIbHON TEXHUKY,
COBPEMEHHBIE METO/IbI U3MEPEHUS

3HaThb:

ITpuHIHIbEI BEIOOpA M aHATMTHYECKHE BO3MOXKHO-
CTH UCTIOJIb30BaHHS COBPEMEHHBIX METOIUK U Me-
TOJIOB B TIPOBEJICHUN aHATUTHYCCKUX SKCIICPHU-
MEHTOB U UCTIBITAHUN 00BEKTOB OKPYKArOIIEH
cpefpl,

0COOCHHOCTH TIPUPOJTHBIX CPEJl, COBPEMEHHBIC Me-
TOJIBI UX HCCIEOBaHUS, (PAaKTOPBI 00CCIICUCHUS X
0€30I1acHOro0 COCTOSIHHS.

OCHOBHBIE METOJIBI M BO3MOXKHOCTH MCIIOIL30Ba-
HUSI KOMIIBIOTEPHBIX CPEJICTB B HAYYHO-
HCCIICIOBATENBLCKOM paboTe.

YMmeThb:

HCTOJIb30BaTh COBPEMEHHBIE METO bl HCCIIEI0BA-
HUSI TEXHOJOTHYECKHX MPOIIECCOB, OIEHKH X 3(-
(heKTHBHOCTH.

HCTIONTb30BaTh COBPEMEHHBIE METOIbl TEOPETHYEC-
CKOIro 1 3KCHepI/IMeHTaJ'IBHOFO HUCCIICO0OBAHUA HpI/I-
POJHBIX CPEJI C ETBI0 KOHTPOJISI i 00eCTIeUeHUS
HX 0€30I1aCHOr0 COCTOSIHUSL.

HCIOJIb30BaTh COBPEMEHHBIE KOMITBIOTEPHBIC
CpeILCTBa HpI/I HJIaHI/IpOBaHI/II/I, HpOBeIIeHI/II/I JKCIIC-
pUMEHTa U 00pabOTKe ero pe3ysIbTaToB.
Baanern:

HaBbIKAMHA HpI/IMeHeHI/IH COBpeMeHHBIX METOAOB
HCCIIEIOBAHUS M PETYTUPOBAHUSI COCTOSIHUS MPH-
POJTHBIX Cpel.

HaBBIKAMH U HpI/IéMaMI/I HpI/IMeHeHI/IH COBpeMeH-
HBIX METOIOB HCCIEIOBAHUA TEXHOIOTHIECKUX
MPOIIECCOB U X ONTHUMHU3AIIHH.

HaBBbIKAMH HUCIIOJIB30BaAHUSA COBpeMeHHBIX KOMIIb-
FOTEPHBIX CPEACTB IIPH INIAHUPOBAHUM, IIPOBEJIE-
HUH U 00pabOTKe Pe3ysbTATOB HAYYHO-
HCCIIEIOBATEIHCKON PabOTHI.




2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII

Juctununa Hcnonv3zoeanue npogheccuonanbHulx npoZpammublx npoOyKmoe OTHOCHUTCS K 6d-
puamuenoii yactu 6moka 1 yueGHOro miaHa.

[Tepeuenp npeaIIECTBYIONIMX U IMOCIETYIOMNX TUCIUIUINH, (POPMHUPYIOIIUX MPOecCHOHATBHBIC
KOMIICTCHIIUU.

Tabauya 2.
Ne HaumenoBanue [IpenmectByromue ITocnenyromue
KOMIICTCHIIUN JUCTTUTLTUHBI JIUCITUTLTUHBI
[IpodeccnonanpHbie
1 | [IK-11 Cmocobrocts | OrmeHka u peryJupoBaHUe Kade- IIpenaumroMHas IpaKTHKA.
uaeHTH(GUIIMPOBATH CTBa OKpY>KaroIeil cpesbl.

Mpo1ecchl U pa3pada-
TBIBaTh UX paboune
MOJENH, HHTEPIPETU-
poBaThb MaTeéMaTuuc-
CKHE MOJIENIU B HEMa-
TEMaTUIeCKOe Coep-
JKaHHUEC, OIPCACIATH
JOMYIICHUS ¥ TPaHH-
(bl IPUMEHUMOCTH
MOJICTH, MaTeMaTH4e-
CKU OIHCHIBATh DKC-
MEPUMEHTANTBHBIC
JaHHBIC U OIIPEACIIATH
UX (PU3UYECKYIO CYIII-
HOCTb, JIeNaTh KaJe-
CTBEHHBIC BHIBOJIBI U3
KOJIMYECTBCHHBIX
JIAHHBIX, OCYIIECTB-
JISITh MAIIMHHOE MO-
JeTUPOBAHUE U3ydae-
MBIX IIPOLIECCOB.

2 | IIK-12 CnocobHocts | buonornueckuit Monntopunr; Mo- | Hayuno-uccnenoBaresnbckas pabo-

WCTONB30BaTh COBPE- | HUTOPHHT (PU3NIECKOTO U XUMH- Ta; MPEeJAUIUIOMHAS IPaKTHKA.
MEHHYIO U3MEpPHUTENb- | YECKOTo 3arpsA3HEHHUs OKpPYKato-

HOW TEXHMKY, COBpe- | ILIEH Cpeibl; OCHOBBI INIAHUPOBA-

MEHHbIE METO/IbI U3- HUS 1 MaTeMaTh4eckoil o0paboTku

MEpEHHS. pe3yabTaTOB IKCIEPUMEHTA; OCHO-

BbI aHAJIM3a MHOT'OMCPHBIX JaH-
HBIX; TCXHOJIOTHYICCKAS IMTPAKTHKA.




3. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHDbI

3.1. CTpyKTypa QU CHUIINHBI
OO0mast TpymoeMKOCTh (00beM) IUCHUIUIMHBI cocTaBisieT 3 3audeTHble enuHuibl (3ET),
108 akazeMuyeCcKHUX 4acoB.

Tabauya 3.
O0BbEéM TUCUMIJIMHBI IO BUIAM YUYeOHbIX 3aHATHH
Cemectp
Bug yuebHoii paboTh Bcero wacos
2
AyauTopHasi KOHTaKTHasi padora (Bcero) 28 28
B TOM YHCJIC: JICKIIUH - -
naboparopusie paboTsl (JIP) 28 28
CamocrosiTenbHas padora (Bcero) ** 80 80
B TOM YHCJIe: KOHTAKTHAsl BHeayTUTOpPHasi padoTa 3 3
[ToaroToBka k 1a00paropHbIM paboTaM U 0(OPMIICHHE OTYETOB 73 73
MOAITOTOBKA K 3a4€Ty 4 4
HUTOrO: qac. 108 108
3.e. 3 3
Pacnpenenenue y4eOHO# HArpYy3KH 110 pa3esiaM I CHUIITHHBI
Tabnuya 4.
Bujpl yueOHOM HArpY3KH U HX TPYILOEM-
KOCTb, YaChl
2 5| g
[P] O ) m
= Haumenosanue = = Q
) = 2w & A g
a, paszena TUCHMILIAHEL =1 g = 25 O 5
ol b =) Q S O B @]
Z (5 £ I o s o =
= JET|é¢# 3
2 | E 2
=
CoBpemeHHOe iporpaMmMHoe obecriedenue. O01mas
1 XapaKTepUCTHKA U KIacCU(PUKAIMS TPOrPaMMHOTO 12 40 52
o0ecrevyeHus.
2 Crernuann3npoBaHHOE MPOTPaMMHOE 00eCTIeUeHHE. 16 40 56
HUTOI'O: 28 80 108




3.2. Conepxanue MUCHMILINHBI

Jlekuu

Jlexunu yueOnpM m1aHoM Hanpasiienus 20.04.01 mo maHHON JUCHUTIIIMHE HE MPEyCMOTPEHBI.

IIpakTHyeckue 3aHATUS

[IpakTrueckux 3aHsATUH yueOHbIM TuTaHoM HarpasiieHus 20.04.01 mo naHHON AMCHUIUIMHE HE

MIPEe1yCMOTPEHO.

JlabGopaTropHblie padoThI

Tabnuya 5.

Ne 3a-
HATUSA

Howmep
paznena

HaumenoBanue nabopatopHoil paboThl U IEpEYEHb AUJAKTHYE-
CKUX €MHUI]

TpynoemkocTs,
4acoB

1

IIporpammel aist 3k00roB ¢pupMel JJIOT'YC (Mocksa).
[Ipesentanmst mporpamMmHbIX TpoxykToB  ¢(upmer  JIOT'YC.
Crpykrypa. Bosmoxknoctu, npuHmun padotsl. OOIIMiA anroputM
pacuera. Meroamueckoe o0ecrieueHue.

4

[Tporpammet juist sxoaoroB ¢upmbl UHTEIPAJI (Cankt-
[leTepOypr).

[Tpesentanust nmporpammubix MpoayktoB ¢upmer UHTEI'PAJL
Crpykrypa. BosmoxxaocTH, ipuHIHI padoTel. OOIIHiA alropuT™M
pacuera. Meronuueckoe obecreyeHue.

IIporpammusiii kommekc IIPMU3MA (yueOHast Bepcust).

Pacuer 3arpssHeHust arMocdepbl ¢ TOCTPOSHUEM M30JTUHHUI KOH-
[EHTPAINN 3arps3HSAIONMX BEIIECTB. Pacder 3arpsS3HeHUs aTMO-
cdepbl ¢ TOCTPOCHUEM M30JUHUIN KOHIEHTPALUH 3arpsS3HAIOMINX
BEIECTB ¢ yueToM 3actpoiiku. Pacuer C33.3amanus mo BapuaH-
Tam.

ITporpammuslil koMmmzekce HHIYM (yueOHasg Bepcusl).
Pacder ypoBHS 3ByKOBOI'O JaBJIEHUS Ha NPEANPUATUU U IIOCTPO-
€HHE 30H aKyCTHYecKoro auckomdopra bazoBblil npumep

ITporpammusii koMmiuiekec 3EPKAJIO (yueOHas Bepcus).
Pacuer 3arps3HeHHs BOJHBIX 00BEKTOB C TOCTPOCHUEM MPO(HIIs
KOHIIEHTPAIIMH 3arps3HSIONINX BeliecTB. ba3oBwiil mpumep.

[MporpammHBIii KoMIuteke Crankep (yueOHast Bepcusi).
Pacder HOpM oOpa3oBaHus 0TX0J0B. Pacuer kilacca omacHOCTH
CIIOXKHBIX 0TX0J]10B. ba3oBkIii mpumep. 3a1aHus o0 BapuaHTaM.

O0paboTKa SKCHESPUMEHTAIBHEIX JAHHBIX, IOCTPOCHUE CTATH-
CTUYECKUX MOJICICH.

Perpeccuonnsiii ananuz — MHK. Ob6paboTka MaccuBa JaHHBIX,
MOJTyYeHUE IMIIUPUIECKUX MOJIeNieil. 3a/laHus 10 BapuaHTaM.

HUTOTIO:

28




CamocrosiTejibHasi padoTa CTyIeHTa

Tabnuya 6.
Paznen .
- No Bua camocrositensHOM padothl ctynenta (CPC) u nepeuens | TpynoeMkocCTb,
/i TUIAKTHYECKUX €IUHUIL 4acoB
TUTHHBI
1 1 IloaroroBka k 1adopaTopHbIM padoram Ne 1,2 u opopmiteHune 25
oruera. [Iporpammel 1t sxonoros pupmsl JIOI'YC u Gpupmbl
WHTEI'PAJI
2 MoaroroBka k Ja6opaTopHoii padore Ne 3 u odopmiaeHue oTue- 11,5
ta. ] Iporpammusiii kommiekc [IPU3MA
3 ITomroroBka k 3a4ery 2
4 BHeayauTOpPHAsA KOHTAKTHaA pabora 15
2 5 | loaroroBka k JiadoparopHoii padore Ne 4 u opopmiieHHE OT- 9
4yeToB. [Iporpammusiil komiieke HIYM
6 IHoaroroBka k j1adoparopHoii padore NeS u opopmieHue ot- 9
4yeToB. [Iporpammusiil kommieke 3EPKAJIO
7 IloaroroBka k JiaGoparopHoii padore Ne6 u ogopmiienue otT- 9
4yeToB. [Iporpammuslii komruiekce Ctankep
8 IMoaroroBka k JiabopaTopHoii padote Ne7 u opopmiieHHE OTUe- 9,5
ToB. (OO0paboTKa 3KCIEPUMEHTAIBHBIX JAHHBIX, IOCTPOEHUE
CTaTHCTUYECKUX MOJIENICH.
9 BreayauropHast KOHTakTHasE paboTa 1,5
11 | IMoaroroBka K 3a4eTy 2
BCEI'O YACOB: 80

4. TlepeueHb yueOHO-METOAUYECKOT0 O0ecriedeH s VISl CAMOCTOSITE/ILHOI padoThI

oﬁyqamumxca Mo AUCHUIIJIMHE

Metoanyeckue ykazaHus B T.4. JJISI CAMOCTOSITENIbHOW paOOThl OO0Y4aroIUXCs U METOJMUYECKHUE
yKa3aHus JJ1s 00y4aroIuXcsl 10 OCBOCHUIO TUCHUIUIMHBI TpuBoasaTcs B [Ipunoxenun 2 u Ipuno-
XKeHMU 3 K pabodeil mporpamme.

5. Oopa3oBare/ibHbIE TEXHOJIOTHH

Hcnons3oBaHue HHTCPAKTUBHBIX O6p330BaTeJ'IBHBIX TEXHOJIOTHUI y‘le6HLIM IJIaHOM HaIlpaBJICHUA

20.04.01 mo maHHO¥ TUCIUTUIMHE HE TPEAYCMOTPEHO.

6. (I)OprI KOHTPOJISI 0CBOCHUA TUCHUIIJIMHBI

61 Hepeqeﬂb OLCHOYHBIX CPEACTB AJHA TEKYIIEr0o KOHTPOJA 0CBOCHUSA TUCHHUIIJIMHBI
Texymasi arrecTauus CTYICHTOB MPOU3BOJUTCS B JAWCKPETHBIE BPEMEHHBIC MHTEPBABI Ipe-
MOoJaBaTEISIMU, BEAYIIUMH JTJA00pAaTOPHBIE PAOOTHI 10 AUCIUILUIMHE, B CISTYIONINX (opMax:
e BEHITIOJTHEHHE TAOOPATOPHBIX PabdoT;
e OTYET 1Mo JabopaTopHOil paboTe.

6.2. CocTaB (pOHA OLICHOYHBIX CPEICTB IJIsl POBEACHHUA IPOMEKYTOYHOM aTTecTaluu 00y4aro-

HMXCH 10 JUCIUMIIJINHE

[TpomesxyTouHas aTTecTanys Mo pe3yabTaTaM CeMECTPOB IO JUCLHUIUIMHE IPOXOAUT B opme 3ade-
Ta (BKJIIOYAET B c€Osl OTBET HA TEOPETUUECKHE BOIIPOCHI).
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Bonpocs! 1J1s1 NOATOTOBKH K 3a4eTy

PaznoBunHocTH porpammuoro obecrnieuenus ais [1IK. Obmas xapakreprcTuka crienuaibHbIX
porpamm .

OO6m1as XxapakTeprcTHKa CIeHAIBHBIX TIporpamMm MojenupoBanus X TC. Moaenupyrorue npo-
rpammMmel 1t pacuera X TC.

YTo noHuMaeTcs Mo MporpaMMHbBIM o0ecrieueHnemM?

Kakas cymectByeT kinaccudukarys mporpaMMHoOro odecredenus?

J1s yero npeaHazHaAY€Hbl HHCTPYMEHTAIbHbBIE POTPaMMHbIE CpeCTBa?
Kaxk ncnonb3ytorcs coBpemennbsie CAIIP?

[lepeuncnure Hanboee N3BECTHBIE HHTETPUPOBAHHBIE MTAKETHI.

KakoBo Ha3HayeHHE aHTUBUPYCHBIX Mporpamm?

Creunanu3upoBaHHbIe TPOrpaMMel ( IporpaMMHoe obecrieuenue Gupm Jloryc u MuaTterpan).
Ha kakux npuHIIMIaxX CTPOSITCS CHEIUATbHBIEC MAKEThI MPUKIIATHBIX TTporpamMmm?

CTPYKTYpY?
Kakue mMeTompl pacuera TEpMOAMHAMHYSCKUAX BEIIMYMH OOBIYHO BKIFOYACT MOJCIUPYIOIIAs CH-

crema?
KaxoBbl BO3MOKHOCTH 1 HazHadeHue Moaenupytoux cucteM HYSIM, HYSYS?
Kakue mozaenu ucnosbp3yroTcsi B aMMHOBOM MakeTe?

Xapakrepuctuka nporpammioro kommiekca [IPU3MA. Bo3moxHocTH, npuHiun padotsr. O6-
U aNTOpUTM pacueTa.

XapakreprcTika mporpaMmmuoro komrmiekca MOJ{YJIbHBIA DKOPACYET. Bo3MOXHOCTH,
npuHIUN paboThl. OOl adropuT™ pacyera.

Xapaxtepuctuka nporpaMmmuoro komimiekca 3EPKAJIO. Bo3zmoxxHOCTH, TPUHIMT paOOTHI.
OOwmii anropuT™ pacyera.

XapakTepucTuka nmporpaMmmHoro komriekca Stalker. BosmoxuocTs, npuHiun padboter. OOmuit
JITOPUTM pacyerTa.

Xapakrtepucrtrka nporpaMmmaoro komruiekca HIYM. Bo3amosknocTu, npunnun padotsl. O0mmii
JITOPUTM pacyerTa.

Cxema pa3pabOTKu IPOrPaMMHOTO OOECTIEYSHUS IS PEIICHUS 3a]1ad XUMHYECKOU TeXHOJIOTHI
IIPOMBIILITIEHHON DKOJIOTUN

OCHOBBI IOCTPOEHUS CTATUCTUYECKUX MOJENEe

Perpeccuonnsiii ananuz — MHK.

MatemaTuueckrue MOJIeNH B 3KOJIOTHH.

MopenupoBaHie OMOIOTHYECKHUX MTPOLIECCOB

Monenu u MeTo/1bl aHaJIN3a IPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYP

MaremaTuueckrue MOJIENHN SKOCUCTEM

MonenrpoBaHue 3KOJOTHYECKUX CUCTEM U IIPOIECCOB

IIpocreiimme MaTeEMaTHUECKUE MOJIEH MTONYJISIIUOHHON TMHAMUKH

Kakwue cymiecTByroT mporpaMMsbl onpe/iesieHns yiiepoa okpyXKaroliei cpesie mpyu aBapusix?

Ha xakux pacdeTHbIX cxeMax Oazupyercs mporpamma MporHO3UpPOBaHMSI MOCIEACTBHUI aBapuii-
HBIX BBIOPOCOB CHIIHOACHCTBYIOIINX SITOBUTHIX BemIecTB «I1TTA»?

Kakwue pacuetHbie MeTOABI pEKOMEH0BaHbI 1 onpeaenenus [11C?

B yem npuHnunuaneHOoe oTimume mporpamm pupmsl «MHTErpa» M mpOrpaMMHBIX CPENICTB
¢bupmsl «Jloryc»?

B ueM npeumyIiiecTBO MporpaMMHOro obecredenus s oreHku pucka DNV Software SAFETI
nu PHAST?

UYro takoe ' MC-rexnonorun?
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q)OHI[ OLCHOYHBIX CPCACTB, ICPCUCHDb 3aI[aHPIﬁ IJI IPOBCACHU A HpOMC)KyTO‘-IHOfI aTTeCcTannuu, a
TaKXKe METOJIMUCCKUE YKa3aHUs JIJIsl POBEJCHUS IPOMEKYTOUHON aTTeCTaluy npuBoastes B [Ipuiio-
XKeHuH 4 K paboueit mporpamme.

7. Y4eOHO-MeTOAMYeCKOE U HH(POPMALMOHHOE 00ecnedeHue JUCIUIIMHBI
7.1. IlepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpaTypbl

Tabnuya 10.
OcHoBHas JuTepaTypa
No YueOHuK, yueOHoe nmocooue (nmpuBoautcs oubrorpaduueckoe Pecypc Kon-Bo

1/ omnucaHue yueOHUKa, y4eOHOT0 IMOCOOwMs) HTB CamI TV IK3.

1 OmenkoB A. FO. Cuctembl aBTOMaTH4eCKOTO ympasieHusi: Teo- | ObC uznarens- | Dnek-
pus, MPUMEHEHUE, MO/ICJIMPOBAHUE B MATLAB. | ctBa «JIanb» TPOHHBIN
"Jlanp"U3natenberBo: 20131N01:2-¢ us ., uctp. u gon.M3nanue: pecypc
208 ctp. 978-5-8114-1471-0ISBN:

JloToJTHUTEeTbHAS JIUTEPATYpa
No Y4eOHuk, yaeOHOe mocodue, MoHOrpadusi, CripaBoYHAs JIUTEpa- Pecypc Kon-Bo
/1 typa (mpuBoaNTCS 6UOIHOrpaduUecKOe ONUCAHNUE) HTB Caml TV 9K3.
1. Mopo3oB, B. K. Monenupoanue napopmarnuonssix 1 quHa- | HTb CamI'TY | 150

mudeckux cucteM [Teker] : yue6.mocodbue / B. K. Moposos, I'.
H. Poraues. - M. : Akanemus, 2011. - 377 c. : . -
(Breicur.mpod.obpazoBanmue). - bubmmorp.: c. 368-370. -

ISBN 978-5-7695-4221-3 (B miep.) :

2 XomoHeHKo, A. JI.  bassl gannbix [Tekcr] : yue0. / HTb CamI'TV | 26
A.J1.Xomonenko,B.M.IIprankoB,M.I".Maib1ies. - 6-¢
nu3n.,nepepad.u gom. - CI16. : KOPOHA-Bek, 2009. - 736 c. : uin. -
ISBN 978-5-7931-05 27-9

3 Hlamnaiin, JI. @. Pemenne o0bikHOBeHHBIX quddepernuansb- | HTb CamI'TY | 2
HBIX ypaBHeHUH ¢ ucnonb3zoBanueM MATLAB [Tekcr] :
yuae0.mmocobue:Ilep.canri. / JI.®.1llamnaiin, U.I'magsen,
C.Towmmcon. - M. ; CII6. ; Kpacuomap :Jlans, 2009. - 299 c. :rpad.
- (Yue6.nnsaBy30B.Crierr.mr.). - ISBN 978-5-8114-10 33-0(Bmep.)

4 Penkun, H. M.  Meronsr 06padoTku pesynsratoB xumudeckoro | HTb Cam[ ' TY | 31
skcniepuMenTa [ Tekcr] : yue6.mocodue / H. M. Penkun, C. B. Jle-
BaHoBa, 0. A. JIpyxunnna ; Camap.roc.TexH.yH-T. - Camapa : [0.
n.], 2012. - 106 c. : un., Tabxa. - bubnuorp.: c¢. 95-97. - ISBN 978-
5-7964-1559-7

5 JNanrnewm, /1. Coaubie Tabmuisl B EXcel [Teker] : texunomoruun | HTb CamI'TVY | 1
PivotTables:[Ilep.c aarm.] / 1. Janraeumn. - M. ; CII6. ; Huxanid
Hosropon : ITutep, 2009. - 283 c. : mi. - ISBN 978-5-388-001 23-
8. - ISBN 978-159059920 4

. Ilepuoauyeckune U3 aHus:
e )KypHausl:
*  «OKoJ0rus U NpOMBIIIIEHHOCTh Poccumy
*  «OKoJorus Npou3BOJCTBa»

7.2. llepeyenb pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTH ""UHTEepHEeT»
B HTECamI'TY npedocmasnenst 6azvl OaHHbIX:
Pyccrosazviunvle
-Onexmponuas 6ubauomexa ouccepmayuii Pl



http://irbis.samgtu.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%9C%D0%BE%D1%80%D0%BE%D0%B7%D0%BE%D0%B2,%20%D0%92.%20%D0%9A.
http://irbis.samgtu.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A5%D0%BE%D0%BC%D0%BE%D0%BD%D0%B5%D0%BD%D0%BA%D0%BE,%20%D0%90.%20%D0%94.
http://irbis.samgtu.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A8%D0%B0%D0%BC%D0%BF%D0%B0%D0%B9%D0%BD,%20%D0%9B.%20%D0%A4.
http://irbis.samgtu.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A0%D0%B5%D0%BF%D0%BA%D0%B8%D0%BD,%20%D0%9D.%20%D0%9C.
http://irbis.samgtu.ru/cgi-bin/irbis64r_01/cgiirbis_64.exe?Z21ID=&I21DBN=BOOK&P21DBN=BOOK&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BB%D0%B3%D0%BB%D0%B5%D0%B8%D1%88,%20%D0%94.%20
http://lib.samgtu.ru/bib_rgb
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- BUHUTHU

- Koncynomanumlnioc (npasogvle 0okymernmui)

- POCIIATEHT

- Kooexc (ogpuyuanvnvie ookymenmoi, I OCTo1 u 0p.)

- eLIBRARY.RU (HOFb - Hayunas snekmponuasn bubauomexa)

3apybeorcnvle

- ScienceDirect (Elsevier) - ecmecmeennvie nayku, mexnuxa, meduyuna u 0oujecmseenHvle HAyKu.

- SCOpUS - baza danHbIX pedhepamos u Yyumuposanusl

- Reaxys - 6aza cmpykmypnozo noucka no xumuu.

- SpringerLink - xumus u mamepuanosedenue, Komnvromephvie HAyKU, OUOLO2UYECKUe HAYKU, OU3HEC U
IKOHOMUKA, IKONIO2US, UHIICEHEPUS, YMAHUMAPHbLE U COYUOLOUYECKUE HAVKU, MAMeMAmuKa u cma-
MUCMUKQa, MeOUYUHA, PU3UKa U acMpoOHOMUS, APXUMEKMYPA U OU3ALIH.

- The American Physical Society - seoywuepusuueckuesicypranrvimupa.

8. MarepuajibHO-TeXHHYECKOe o0ecriedeHne TUCIUIIMHBI

1. JlaGopatopHbie pabOTHI:

KOMIIBIOTEPHBIN kiacc Ha 10 mocajouHbIX MECT;

naketsl [10 obiero Ha3HaueHHsl (TEKCTOBBIE PEIAKTOPHI, rpadudecKrue peaakTopsl, ....),
nporpammublie komiuiekcsl [IPU3MA (yueOnast Bepcus), 3EPKAJIO (yuebnas Bepcus), LLIYM
(yueOnas Bepcus), Crankep (yuebHas Bepcusi),

1a0JI0HBI OTYETOB T10 JIA0OPATOPHBIM paboTam,

2. Ilpouee:

pabouee MecTo MpenojaBaTesi, OCHAIEHHOE KOMIIBIOTEPOM C J10CTyroM B HTepHeT,

paboune MecTa CTYAEHTOB, OCHAIlEHHblE KOMIbIOTEpaMH ¢ JocTynoM B MHTepHeT, mpenHa-
3HAYEHHBIE /ISl paOOTHI B 3JIEKTPOHHOM 00pa3oBaTeIbHOM Cpejie.

pecypcbl HaydHO-TexHu4Yeckoi 6ubaunoreku Caml' TV

pecypcet UBI] CamI'TV.


http://www2.viniti.ru/
http://www.consultant.ru/
http://www1.fips.ru/
http://kodeks.samgtu.local/
http://www.elibrary.ru/
http://www.sciencedirect.com/
http://www.scopus.com/
http://www.reaxys.com/
http://link.springer.com/
http://link.springer.com/
http://link.springer.com/
http://publish.aps.org/

13

JlomosiHeHsI M ©3MeHeHUsI B padoueil mporpamMmme
AMCHMIUIMHBI HA 20 /20 yu.r.

Buecennbie namenenust Ha 20 /20 yueOHBIH rof

YTBEPXJAIO
IIpopexTop nmo yuedoHoi padore

(moanuce, pacmu(poBKa MOAMHUCH)

“ ” 20...T

D) e
WJIN JeJ1a€TCsa OTMETKA O HeHeJ’ICCOO6p33HOCTI/I BHCCCHMUsI KaKI/IX-J'II/I6O U3MEHEHUN Ha ,Z[aHHLIﬁ y‘Ie6HLII‘/‘I
ron

Pabouas nporpamma nepecMoTpeHa Ha 3acelaHuu Kadeapbl

(Oama, HoMep RPOMOKOIA 3ace0anust Kagpedpwl, NOONUCH 3a8. Kagpedpoil).

OIOBPEHA na 3acenanuu METOAMYECKOM KomMuccuu ¢akynprera " " 20 "

DKcnepThl MeToauuyeckoi komuccuu o YI'HIIT

wWu@p  HAuMeHOBaHue JIUYHAA NOONUCH Paciuiu@poeKa noonucu dama
COI''TACOBAHO:
3aBenyroUIil BeITycKarouei kageapoit
HAauMeHOBAaHUe Kageopol JIUYHASL NOONUCH pacuiu@poska noonucu dama
Hexan
HauMenoeanue Qaxyibmema, 20e npou3600unics obyuenue, Ji4nas NoONuch pacuugposka noonucu oama
Havansauk YBO

JUYHAS NOONUCH pacuu@posxa noonucu Jdama
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Ilpunoscenue 1.
AHHOTanus1 padoyeil NporpaMMbl

Jucuummna «Mcnonp3oBanue nMpo(hecCHOHAIBHBIX MPOTPAMMHBIX MPOAYKTOBY» OTHOCHTCS K
eapuamugHoli 4acTu O10ka 1 QUCHUIUIMH y4eOHOro IUlaHa MOATOTOBKM MAarucTpoB IO HaIpaBle-
Huto 20.04.01 TexnocdepHast 6€30MacHOCTh, HAMPABICHHOCTh MOHUTOPUHT TEPPUTOPHIA C BBICO-
KOI aHTpOIOreHHOM Harpy3koi. JucuunianHa peanusyercs Ha HEQTETEXHOJOrHYEeCKOM (aKybTe-
te ®I'BOY BIIO «CamI ' TY» kadenpoit «Xumudeckast TEXHOJIOTUS M TPOMBIIIICHHAS SKOJIOTUS.

Jucuunurza HaueneHa Ha (opMUpOBaHHE NMPO(ECCHOHANBHBIX KOMIIETEHIIMH BbIITYCKHHKA!

[1K-11: ctocobHOCTh MACHTU(UIIMPOBATH MPOLECCHl U pa3padaThIBaTh UX paboyne MOAEIH,
MHTEPIPETUPOBATh MAaTEMATUYECKUE MOJIEIM B HEMATeMaTHUECKOE COAEp)KaHUE, ONpPENelsiTh 10-
NYyIICHNUS W TPAHHIBI MPUMEHUMOCTH MOJENM, MaTeMaTUYeCKH OMHUCHIBATh IKCIEPUMEHTAIbHBIC
JAaHHbIE M OMNpeNeNATh UX (PU3NYECKYIO CYIIHOCTh, JejaTh KAaueCTBEHHBIE BBIBOABI U3 KOJUYE-
CTBEHHBIX JIaHHBIX, OCYIIECTBIIATH MAITMHHOE MOACIHPOBAHNE U3yYaeMBbIX IPOIIECCOB,

[1K-12: cnocoGHOCTh UCMOJIb30BaTh COBPEMEHHYIO U3MEPUTENILHOW TEXHUKY, COBPEMEHHbIE
METO/BI H3MEPEHHS.

CopnepxaHue TUCHMIUIMHBI OXBAThIBAET KPYI BOIIPOCOB, CBSA3aHHBIX C COBPEMEHHBIMH HH-
(OpMaIMOHHBIMH TEXHOJIOTHSIMHA ¥ BBIYHACIUTEIBHON TEXHUKOW, C MCIIOIB30BAHUEM MTPHUKIIATHOTO
U CHELHATM3UPOBAHHOIO [TPOrPaMMHOT0 oOecreueH st 1Jis pelieHus: NpodecCHOHATIBHBIX 3ajiay, ¢
HOBBIMH MH(OPMAIIMOHHBIMH 1 KOMMYHHUKAIITHOHHBIMH TEXHOJOTHSAMHU B MH(POPMALIMOHHOW Cpefe
COBPEMEHHOI'0 001IIeCTBA.

[IpenoaBanme AUCHUIUIMHBI TIPEAYCMAaTPHUBACT cleayromue GopMbl OpraHu3aluu yaeOHOTO
npoiiecca: JabopaTopHble paboThl, CAMOCTOSITEIbHAS pabOTa CTY/I€HTa, KOHCYJIbTAIIUH.

[TporpaMMoil JUCHMIUIMHBI TPEAYCMOTPEHBI CIEAYIOUIME BUABI KOHTPOJS: TEKYIIUH KOH-
TPOJIb YCIEBAEMOCTH B (pOpPME BBIIIOJIHEHHSI J1a00OPaTOPHBIX pabOT U MPOMEXYTOUHBIH KOHTPOJIb B
dbopwme 3auera.

OO011ast TpyI0EMKOCTh OCBOEHHUS JUCLMIUIMHBI COCTaBIsEeT 3 3adeTHble enuHul, 108 vacos.
[TporpamMMoil TUCIUILIMHEI TPETYCMOTPEHBI JTabopaTopHbie paboTsl — 28 uacos, 80 uacos camo-
CTOAITENIbHOW pabOTHI CTY/IEHTA, B TOM 4Hcie 4 yaca Juis HOJATOTOBKH K 3a4eTy.
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Tpunooicenue 2

METOJUYECKHUE PEKOMEHIAIIMU 10 CAMOCTOSITEJIBHOM PABOTE

CTYAEHTOB 110 JUCHHUIIJIMHE «HWcnoab3oBanne mnpogecCHOHAIbHBIX MPO-
TPAMMHBIX IPOAYKTOB»

BBoanas gacTtb

CamocrosTenbHas paboTa CTyI€HTOB SBISETCS OJHOW U3 BaXKHEHIIMX COCTABISAIOMIUX Yy4yel-
HOTO TpoIecca, B XO0JIe KOTOPOTO IMPOUCXOAUT (POPMHUPOBAHUE 3HAHWUN, YMEHHH U HABHIKOB B
y4eOHOH, Hay4YHO-MCCIEI0BATENbCKOM, NMPO(EeCCHOHAIBHOW AEATeNbHOCTH, (OpMHUpPOBaHUE O00-
MIEKYJIBTYPHBIX U NPO(eCCHOHAIBHBIX KOMIIETCHIIMN OyIyIIEero MarucTpa.

YuebHo-MeToIu4ecKoe obecreueHue co3qaéT cpely aKkTyaau3alld CaMOCTOATENbHOM TBOP-
YeCKOI aKTUBHOCTH CTYJIEHTOB, BBI3BIBAET NOTPEOHOCTh K CAaMOIIO3HAHHIO, caMo00ydeHuto. Takum
00pa3oM, CO3a0TCsl MPEANOCHUIKH «IBOMHON MOATOTOBKM» - JUYHOCTHOTO U NMPO(HECCHOHAIBHOTO
CTaHOBJICHUSI.

JU1 yCHemHoro ocyIecTBIEHUS] CaMOCTOSITENbHON paboThl HEOOXOMMBI:

1. KoMmriekcHBIN TOJX0/l OPraHu3allui CaMOCTOSTEILHON PadoThI MO0 BceM (opMam ayau-
TOPHOM paboTHI;

2. CoueraHue Bcex ypOBHEH (THUIIOB) CAMOCTOSITEILHON PadOTHI, IPEAYCMOTPEHHBIX pabodei
MpOrpaMMoONu;

3. OGecnieueHre KOHTPOJIS 32 KAYECTBOM YCBOEHHUSI.

Mertoanyeckue Marepuanbl IO CaMOCTOSTENbHOM pPaboTe CTYAEHTOB COJEp)KAT LEIEBYIO
YCTaHOBKY M3Y4aE€MbIX T€M, CHUCKU OCHOBHOH M JIOIOJHUTEIBHOM JINTEPATYPhI 111 U3YUYEHUS BCEX
TEM JIUCLUUIUIMHBI, TEOPETUYECKUE BONPOCH M BOMIPOCHl I CaMOIOAIOTOBKH, YCBOUB KOTO-
pbl€ MarucTpaHT MOJKET BBIIOJHATH ONPEJEICHHbIE BUJblI JIEATENbHOCTH (Ipe/iaracMble Ha
HPAaKTUYECKUX, CEMUHAPCKUX, JJAOOPATOPHBIX 3aHATHUSAX ), METOJUUECKUE YKa3aHUs /IS CTYICHTOB.

1. Buapl camocTosTenbHON paboThI

PaGoueii mporpamMMmoi JUCHUIUIMHBI TNPETyCMOTPEHBI CIEAYIOIIUME BHUABI CaMOCTOSTEINb-
HOUM palOTHI CTYAEHTOB

1.1 CamocTtosTenbHas paboTa, obecnedrBaroiias NOAr0OTOBKY K TEKYLIUM ayJAUTOPHBIM 3aHs-
TUSAM

- JUIA OBJIAJCHMS 3HAHMAMHU: YTEHHE TeKcTa (ydeOHHKa, JONOJHUTEIbHOM JHUTEpaTypHl,
Hay4HBIX MyOJUKAIMi); COCTaBJICHHUE IJIaHA TEKCTa; rpadudyecKkoe M300pakeHHe CTPYKTYPHI TEK-
CTa; KOHCIIEKTUPOBAaHUE TEKCTa; paboTa cO CIOBapsAMU M CIpPaBOYHUKAMM; paboTa C HOpMa-
TUBHBIMHM JIOKYMEHTaMM; y4deOHO-HccleaoBaTenbcKas padboTa; UCIOIb30BaHUE ayJU0- U BUJI€03a-
[HCEN; KOMIIBIOTEPHOU TeXHUKH, MIHTepHET

1.2. TlpopaboTka TeopeTHdeckoro marepuana (yueOHHKaMH, MEPBOUCTOUYHHUKAMHM, JIOTIOJI-
HUTEJLHOM uTepaTypoil) PaboTa ¢ 10moTHUTENBHON YUeOHOH U HAyYHOU JIUTEpaTypoil.

Bxuirouaer B ce0s cocTaBieHHME IUIaHAa TEKCTa; rpaduueckoe H300paKEHUE CTPYKTYPHI
TEeKCTa; KOHCIEKTHPOBAHHUE TEKCTa; BBIMHCKA W3 TEKCTa; paboTa cO CIOBapsMH W CIPaBOYHH-
KaMH; O3HAKOMJIEHHE C HOPMATUBHBIMU JIOKYMEHTaMHU; KOHCIEKTUPOBAHUE HAYUHBIX CTaTeil 3a-
JTAaHHOU TEMaTHKH.

1.3 Tlepeuenp TeM, BBIHOCUMBIX JIJIsl CAMOCTOSTETTLHOU paboThl CTYJICHTOB

Crnenyer BBLACTUTH MOATOTOBKY K 3a4eTy Kak OCOOBIH BHJI caMOCTOATENbHON paboThl. Oc-
HOBHOE €T0 OTJINYHE OT JPYTUX BHIIOB CAMOCTOSTEIFHON PadOTHI COCTOHMT B TOM, YTO O0yJaromire-
Csl peIlaloT 33/1a4y aKTyalu3alud M CUCTEeMaTU3alMi yueOHOTO MaTepHualia, MpUMEHEHHs MpHoo-
PETEHHBIX 3HAHWW U YMEHHH B KaueCTBE CTPYKTYPHBIX AJIIEMEHTOB KOMIIETEHIIHNH, (hOpMUPOBaHHE
KOTOPBIX BBICTYIAET LIEbIO M PE3YIHTaTOM OCBOCHHS 00pa30BaTEIbHOM MPOTpaMMBI.

B pamkax mucnmrmummHbel «Mcmonb30Banue MpoQecCHOHANBHBIX MPOTPAMMHBIX MPOIYKTOBY
UCTIONIB3YIOTCSI CIIEAYIOIINE BH/IBI CAMOCTOSITEIBHOM PabOTHI:

- IOJITOTOBKA K OTUETY 10 JJAOOPaTOPHBIM paboTaM.
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[lenbto caMOCTOSTENbHOM PabOThI SIBIISIETCS BBIOJIHEHWE MaruCTpaHTaMH OOJIbIION WHIUBU-
JyanbHOM paboTHI, CBSI3aHHON C OCMBICICHHEM TEOPETUYECKOT0 MaTepuaia U ¢ MOJArOTOBKOM K BbI-
MTOJTHEHHIO JTa00paTOPHBIX PadoT.

XapakTepuCTUKA U OMIMCAHUE 3aJaHHH I CAMOCTOSTENIbHON pabOTHI:

- IOATOTOBKA K OTYETY 110 J1a00opaTOpHBIM paboTam:

1. Iporpammusie npoayktel ¢upmbel JIOIT'YC u MHTEI'PAJL. B0o3MOXHOCTH, NPHHIIMII
pabotel. OOt anroput™ pacyera. Meroaudeckoe obecrieuenue. [1].

2. MeTrouKa OICHKH U pacyeTa ypOBHS 3arpsi3HEHHUS aTMOC(Ephl, BOAHBIX 00BEKTOB, (HU3H-
YECKHMX BO3JICUCTBHH (IIyMOBOE 3arpsizHeHue). [2,3].

3. Meropl 00pabOTKKM MaccHBa JTaHHBIX.[4].

4. O0mMe CBOMCTBA M MPUHIIKIIBI TOCTPOCHHMS SJIEKTPOHHBIX 0a3 JaHHBIX. [5,6].

Jannbie Bompockl BKItOYeHBI B [lepedeHs BOMpOCOB AJis MOATOTOBKM K 3a4€Ty MO JUCIH-
TJTMHE, PUBOIMMBIN B pazzene 6.2 Pabodeit mporpaMMel.

[ToaroToBka k oTU€Ty 1O JaOOPATOPHBIM pabOTaM BKIIOYAET B ceOsi 0(hopMIIEHHE OTYETA 110
BBIITOJIHEHHOM paboTe B COOTBETCTBUH ¢ TpeboBaHusmi [ 7,8].

OTyé€T O BBHINOJHEHHOW Ja0OpaTOPHOM paboOTe MOJDKEH COJEp)KaTh CIENYIOIIUE CBeje-
uus[7,8]:

- Ha3BaHUe paboTHI U CBeIeHUs 00 aBTOpe 0TUéTa (KypC, UMs, (paMums);

- 11eJb PaboTHI;

- TaOJINIlY UCXOTHBIX JaHHBIX;

- TaOJIMIly PE3yNIbTAaTOB pacyéra;

- TpaduUecKre 3aBUCHMOCTH Ha OCHOBE PAacUETHBIX JTAHHBIX;

- BBIBOJIBI TIO paboTe.

Kpome Toro, He00X0IMMO MOATOTOBUTHCSA K OTBETaM Ha KOHTPOJIbHBIE BOIIPOCHI 10 Ka)10i
nabopatopHoii pabote, KoTopbie npuBoAsATcs B [Ipunoxenun 3.

Pexomennyemas nureparypa:

1 OmenkoB A. FO. Cuctembl aBTOMaTUYECKOTO YIPABICHUS: TEOpUs, TPUMEHEHNE, MOJICITH-
poBa-uue B MATLAB. "Jlans"U3znatensctBo: 20131 01:2-€ uzn., ucnp. u gomn.M3ganue:208 c.

2 Mopo3zos, B. K. MoaennpoBanue nHGOPMAIMOHHBIX U JUHAMHUYECKUX CHUCTEM : y4eO. mo-
coobue / B. K. Mopo3zoB, I'. H. Poraues. - M. : Akanemus, 2011. - 377 c.

3 Xomonenko, A. [I. ba3el nannbix: yue0. / A.Jl. Xomonenko,B.M.Ilpirankos,M.I".Masb1ieB.
- 6-¢ u3x.,nepepad.u jgom. - CI16. : KOPOHA-Bek, 2009. - 736 c.

4 Illammaiin, JI. @. Pemenne oObIKHOBEHHBIX U (epeHIINaTbHbIX YpaBHEHUH C HCIOIB30-
BaHueMMATLAB : yuae6.mocobue:Ilep.canrn. / JI.®.lllamnaiin, U.I'mansen, C.Tommcon. - M. ;
CIIG. ;

Kpacnonap :Jlans, 2009. - 299 c.

5 Penkun, H. M. Metoasl 00paboTKH pe3yqbTaTOB XHUMHUYECKOTO OSKCIIEPUMEHTA!
yueb.mocodue / H. M. Penkun, C. B. JleBanosa, 0. A. [Ipyxununa ; Camap.roc.TexH.yH-T. - Ca-
Mmapa : [0. u.],

2012. - 106 c.

6. Hanrneum, J[. CBonubie Tabmuibl B Excel : Texnonoruu PivotTables:[Ilep.c anrn.] / .
Hanrne-umr. - M. ; CII6. ; Huwkauit Hosropon : Iutep, 2009. - 283 c.

7. CTIICamI'TVY 021.205.2-2002. CoctaB 1 0popMIICHHE TOICHUTETbHON 3aITUCKH.

8. CTIICamI'TY 021.205.2-2002. BeimonHeHne rpaguuecKiuxX JOKYMEHTOB.

TpeGoBanwMsI K MPECTABICHUIO U OQPOPMIICHHUIO PE3yIbTATOB CAMOCTOSATEIHHONU PabOTHI:

[TonroroBka kK OTYETY 1O JAOOPATOPHBIM paboTaM BKIIOYAET B ce0si oopMIieHHE OTYETa 110
BBHITNIOJI-HEHHOU pabore. OTUeT O BHINOJHEHHOW J1a0OpaTOPHOU paboTe COCTAaBISIETCS KaXKIbIM Ma-
TUCTPAHTOM B CO-OTBETCTBUU ¢ TpeOoBaHusmu [12,13], rae mpuBoasTcs mpaBuia odopmileHus
Ta0JIMIl, PUCYHKOB U JIHA-TPaMM.

Pa3meps! noneit: neBoro — 25 mm, npaBoro — 15 mm, BepxHero — 20 MM, HUKHET0 — 20 MM.
Pa3zmep ab6-3amHOro orcryma — 10 Mm.

ODOOPMIJIEHUE TABJINUIL]
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B cootBerctBum ¢ tpedboBanusimu ['OCT cneBa Ham Tabnuiiel pacrionaraercsi 3arojoBOK, a
crpaBa —HOMep TaOuuIbl (apabckumu mudpamu). Tabmura MOXKeT CoOAepKaTh 10 TOPU3OHTANIN 3a-
TOJIOBKH Tpad,

MOJ3aroJIOBKU rpad U CTpokH. BepTukaibHO pacronaraiorcs 60KOBUK U rpadbl (KOJIOHKH).
3aroj0BKU rpad ¥ CTpOK TaOIUIbI MUIIYTCS C IPOIUCHON OYKBBI, a 110/13ar0J0BKH — CO CTPOYHOM.
B TekcTe mepes Tabnuiei Ha Hee IeTaeTCs CChUIKA C YKa3aHUEM ee HoMepa.

ODPOPMIJIEHME PUCYHKOB

Nnmoctpauuu (pucynku), corinacHo ['OCT, MOryT ObITh pacronokeHbl Kak 10 TEKCTY, Tak U
B KoHIle ero (B IIpmnoxxenun). Mimroctpanyu npu HeoOXOAMMOCTH MOTYT MMETh HaUMEHOBAaHMUE,
pacrosaraeMoe HaJl pUCyHKOM, U MOSCHUTENbHbBIE JaHHbIE, pacliosaraeMble o] pucyHkoM. CiioBo
"Puc." pacnonaraercs nociie nosSCHUTEIbHBIX JAHHBIX MO LIEHTPY.

OD®OPMIJIEHUE IMATPAMM

Juarpamma — 370 rpadudeckoe n3o0pakeHne GyHKIMOHAIBHON 3aBUCUMOCTH JBYX U OoJjee
[IEPEMEHHBIX BEJIMYHH B CUCTEME KOOPUHAT.

3Ha4yeHUsl BEJIMYUH, CBA3aHHBIX C M300pakaeMON (PYHKIMOHAIBHOM 3aBUCHUMOCTbBIO, OTKJa-
JBIBAIOTCSI HA OCSIX B BU/JIE ILIKAJL.

Ocu KoOpauHAT B AuMarpaMMax co HIKajJaMHu M 0e3 IIKajd clieAyeT 3aKaHuYMBaTh CTPENIKAMH,
YKa3bIBAIOLIMMH HaIlpaBJIEHUE BO3pacTaHUs BEIUYMH. Pa3pelaeTcsi MCHOIb30BaTh B KauecTBE
IIKaJl KOOPJIUHATHBIE CETKH U MPsAMBIE, PACcIOIOKEHHbIE MapajuIeIbHO ocsM. PsjioM ¢ neneHusmu
CETKHU WJIM JAEIUTENIbHBIMU IITPUXaMHU JOJIKHBI ObITh YKa3aHbl COOTBETCTBYIOIIME YUCIIA (3HAYCHUS
BEJIMYMH), KOTOPBIE PAaCHOJaraloTcsi FTOPU30HTANBHO. TOUYKM uarpaMMbl HAHOCATCSL B BUJE KPYXK-
Ka, KPECTUKA U T. II., U 3TU 0003HAUEHUS JOJIKHBI OUTh pa3bsCHEHBI B MOSCHUTENIBHON YacTu aua-
IpaMMBbl.

B mmarpammax 0e3 mikan 0003Hau€HHsI BEIMYHMH JIOJDKHBI PACIIoONaratbesi BOJIM3M CTPENKH,
KOTOPOH 3akaH4YMBaeTcsl ocb. B nuarpaMmax co mkanamu 00O3HAa4eHHUs BEIMYUH Tpedyercs pas-
MEIIATh y CEepEIUHBbI IIKaJIbl, @ NP 00bEIUHEHUHN CUMBOJIa C 0003HAYEHUEM €IMHHUILIBI U3MEPEHUS
B BUJI€ ApOOU — B KOHIIE IIKAJIbl Y TIOCJIEHETO YHCa.

[Tpumepom npaBuiIbHOTO 0(OpMIIEHHUS TaOIUI], PUCYHKOB M IMarpaMM MOTYT CIIy>KUTb METO-
JMYECKUE YKa3aHUs 110 J1JabopaTOPHBIM paboTaM.

Martepuansl Uis CaMOKOHTPOJISI CTYJEHTOB NMPUCYTCTBYIOT B METOAMYECKHUX yKa3aHHUSAX I10
BBINOJIHEHHIO JTaOOpaTOPHOM paboTsl U puBoAsTCs B [Ipuinosxenun 4.

ANTOPUTMBI AESTETLHOCTH CTYJIEHTOB IIPU BBIITOJHEHUH MOJYYEHHBIX 3aJlaHUI JJI1 CaMOCTO-
ATeNbHOM paboTel B yueOHOM mnocoOuM M MeTOAMYEeCKMX YyKa3aHMAX [5,6]mpeicraBieH anro-
pUTM pacuéra U Bce HEO0OXOAMMBbIC pacuETHBIC (OPMYIIBI.

Mertoanyeckue yka3aHMs K J1aOOpaTOpHOMY MPaKTHKYMy TakXe coJiep)KaT Heo0Xoau-
MYIO MOCJIEI0BATENIbHOCTD JIEHCTBUM MPU X BHIIOJHEHUH U 00pabOTKe pe3yIbTaToB aHAIU3a.

Beimonnenue kypcoBbix pabot, pedeparos, PI'P pabGoueil mporpammoii He mpenycMaTpu-
BaeTcsl.
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MunuctepcTBO 0Opa3zoBanus 1 Hayku Poccuiickoit deneparuu

OE/IEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUYPEXX/IEHUE
BBICIIEI'O OBPA30OBAHNA
«Camapckuii rocy1apCTBEHHBIN TEXHUYECKUIA YHUBEPCUTET)

@akyabTeT HePTETEXHOIOTUICCKHMA

Kadeapa Xumuyeckas TEXHOJIOTHS U TPOMBIIUICHHAS SKOJOTUS

®OHJ OHEHOYHBIX CPEJACTB

TEKYIIECro KOHTPOJIsA U IIpOMG)KyTO‘lHOﬁ arrecranumn

JUCLUILINHEL: Mcnonb306anue npogheccuonanbHplx npoZpamMmMHbIX RPOOYKH O
B COCTaBE OCHOBHOM 00pa30BaTEIHLHON MPOrpaMMbl IO HAMPABJICHUIO TIOJITOTOBKY (CHEIU-

anpHOCTH): 20.04.01 Texnocgpepnan 6ezonacnocmeo

10 YPOBHIO BBICIIECTO O6p330BaHI/I$II mMarucrparypa

HalpaBJIeHHOCTH (MTPO(uIIb) MporpaMmbl: Monumopunz meppumopuil ¢ 6b1COK0I AHMPOno-

2EHHOU HAZPY3KOUl

Camapa 2015
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1.IIEPEYEHD KOMHETEHHI/II‘/JIUC YKA3AHUEM 3HAHU, YMEHUH, HABBIKOB
OBECIIEYUBAIOIIUX 3AJAHHBIM YPOBEHb ®OPMHUPOBAHUSA KOMIIETEHIIUA

Tabnuya 1.

Hepeqeﬂb IVIAHUPYEMBIX PE3yJbTAaTOB 06y‘lel-[l/lfl o JTMCUHMIIJIMHE

Ilnanupyemsie pedyibrarbl ocBoenus OIIOII (komme-
TEHIIUM), JOCTUKEHUE KOTOPHIX 00ecreyuBaeT JTUCIU-

IlepeyeHb IIAHNPYEMBIX Pe3yJbTATOB 00y4e-
HHSA 0 TUCHHITIHHE

ILINHA
Konp! xomire- ConeprkaHrue KOMITETEHIIUN 3HaTh:
TEeHIUHU YMeTh:
Bmaners:
[K-11 CIIOCOOHOCTH UACHTU(DUIIUPOBATH 3HATb: OCHOBBI MaTEMAaTHYECKOTO MOJICIHPOBA-

HpOLECCHl U pa3padaThIBaTh UX pa-
0oune MOJENN, UHTEPIPETHPOBATD
MaTeMaTHYeCKUE MOJICIIU B HeMare-
MaTH4YecKoe CoJlepKaHue, Orpee-
JSTH TOMYIICHUS U TPAHHIIBI IPUME-
HUMOCTH MOJICJIN, MAaTeMAaTHYCCKU
OIKCBIBATH KCIICPHMEHTAIIbHbIC
JIaHHBIE U ONIPEACIATh UX (pusnye-
CKYIO CYIIHOCTb, JIe/IaTh Ka4eCTBEH-
HBIC BBIBOIBI U3 KOJIMYECTBEHHBIX
JaHHBIX, OCYIIECTBIIATh MAIIMHHOE
MOJIEIMPOBaHHE H3y4aeMbIX IpoIiec-
COB

HUSI MaTepHAJIOB, IPOIIECCOB M MPUPOIHBIX CPEl
10 TUIIOBBEIM METOJIUKAM.,

MCTOJHUKH M BO3MOXXHOCTH HCIIOJb30BAHHA 3KC-
NIEPUMCHTAJIbHBIX METOJ0B B IIPOBCPKE TCOPCTU-
YCCKHUX I'MIIOTEC3.

OCHOBHBI€ MOJICJIH CTPYKTYPHI OTOKOB, METO/IbI
WAeHTH(UKAMK TapaMeTPOB MOJENIA U METOJbI
YCTaHOBIICHUS aJIEKBAaTHOCTH MOJICIIH.

YMerh:

pa3pabaThiBaTh MaTEMAaTUYCCKUE MOMACIHU, IPH-
MEHSTh METOMBI HIICHTU(HUKAINK [apaMeTpoB U
METO/IbI

00BEKTY.

YCTAHOBJICHHUA aJC€KBATHOCTH MOICIIN

MPOBOJNUTL DKCIEPUMEHTAJIbHYIO IIPOBEPKY IIa-
pameTpoB pa3paboTaHHBIX MaTEeMAaTUYECKHX MO-
JleNied ¢ LeJIbI0 MOATBEPKAEHUS ONTUMAJIbHBIX
YCJIOBUH.

NPOBOJIMTH MOJICTMPOBAHNE OOBEKTOB U MPOILIEC-
COB C LIEJBbI0 TEOPETHYECKOTO aHAIM3a M OINTH-
MHU3AIMM HMX [apaMeTpoB C HCIOJIb30BAHUEM
3KCIIEPUMEHTAIBHBIX METOOB UCCIIEIOBAHUS

Baangern:
HaBbIKaMU pa3pa60TKH N UCIIOJIB30BAHHUA MCTO-

J0B MaT€MaTU4YE€CKOTO MOACIUPOBAHUA IIPU OII-
TUMH3alUN MapaMETpPOB TEXHOJIOTMYECKUX IIPO-
OECCOB.

HaBBIKaMH BKCHCpHMeHTaHLHOfI MMPOBCPKHU IMapa-
MCTPOB pa3pa6OTaHHI>IX MOI[CJ'IGﬁ AJi1 IMOATBEP-
KACHHUA OIITUMAJIBHOCTH BLIGpaHHBIX yCHOBHfI.

HaBBIKAMM JKCIIEPUMEHTAIIBHOM IPOBEPKHU
TEOPETHYECKUX T'MIOTE3 C MCHOJb30BAHUEM
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HUMCIOIINXCA CPECACTB I/ICCJ'IC,Z[OBaHI/If/’I.

MK - 12 CIIOCOOHOCTh MCIIOJIBb30BaTh COBpE-
MEHHYIO HM3MEPHUTEIIFHONH TEXHUKY,
COBPEMEHHBIC METOAbI U3MEPECHU,

3HaTh:

[TpuHIUIBI BEIOOPA M aHATUTUYECKUE BO3MOK-
HOCTH HCIIOJIb30BaHUS COBPEMEHHBIX METOIUK U
METOJIOB B ITPOBEICHUH aHATUTHIECKUX IKCIIe-
PHMEHTOB Y UCTIBITAHUH 00BEKTOB OKPYKAIOIICH
cpepl,

0COOEHHOCTH TIPHPOIHBIX CPEJl, COBPEMEHHBIC
METOABI X HCCIIeI0BaHus, (pakTopsl obeceye-
HUS UX 0€30MIaCHOTO COCTOSIHUSL.

OCHOBHBIE METO/IBI © BO3MOXKHOCTH HCIIOIH30Ba-
HUSI KOMITBIOTEPHBIX CPEJICTB B HAY4HO-
HCCIIeI0BaTeIbCKOM padorTe.

Ymern:

UCTIONIb30BaTh COBPEMEHHBIE METOIBI HCCIIEI0-
BaHU TCXHOJOTHYCCKHUX MMPOUCCCOB, OLICHKHU UX
3¢ (heKTHBHOCTH.

UCTIONIH30BaTh COBPEMEHHBIE METO/IBI TEOpeTHYE-
CKOT'O U SKCIICPUMCHTAJIbHOTO UCCIICAOBaHUSA
NPUPOIHBIX CPEJl C LEeNbI0 KOHTPOIIS U obecrie-
YeHUsI X 0€30MIaCHOT0 COCTOSTHHS.
UCII0JIb30BAaTh COBPEMEHHBIE KOMIBIOTEPHBIC
Cp€ACTBa IpHU IJIaHUPOBAHUU, ITPOBCACHUHN IDKC-
IeprMeHTa 1 00paboTKe ero pe3yIbTaToB.
Baanern:

HaBbIKaMH1 MMPUMCHCHUS COBPCMCHHLIX MCTO10B
WCCIIEJOBaHMUS U PETyTHPOBAHUS COCTOSHHS
IIPUPOJHBIX CPEL.

HaBbIKaMH U HpI/IéMaMI/I IMPUMEHCHUA COBPEMCH-
HBIX METOJIOB MCCIIEIOBAHHS TEXHOIOTHIECKHX
MPOLIECCOB U MX ONTHMHU3AIINH.

HaBbIKaMH HCII0JIb30BaHHUA COBPEMEHHBIX KOM-
MIBIOTEPHBIX CPEJICTB NPH TUIAHUPOBAHUH, IPO-
Be/ICHUU 1 00pabOoTKe pPe3yIbTaTOB HAy4YHO-
HCCIIEIOBATENHECKON PabOTHI.

2.0ITUCAHUE MMOKA3ATEJIEA U KPUTEPUEB OLIEHUBAHUA KOMIIETEHIIUNA
HA PA3JIMYHBIX OTAITAX UX ®OPMUPOBAHUA
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KAPTA KOMIIETEHITAM

KOMIIETEHIUA: TIK — 11 - cnocoOHOCTh HACHTH(HUITMPOBATH POIIECCHI M pa3pabaThiBaTh UX paboure MOACIIH, MHTEPIPETHPOBATh MaTeMaTHY C-
CKHME MOJIEJIM B HEMATEMATUYECKOE COJIEp KaHuE, ONPEACIIATh HOMYIIEHUs U TPAaHUIbI IPUMEHUMOCTH MOJEIIA, MaTEMaTUYECKH OMUCHIBATh SKCIEPU-
MEHTAJIbHBIE TAHHBIE U ONPEAETATh UX (PU3MUECKYIO CYITHOCTD, JAeNIaTh KAYeCTBEHHbIE BHIBOBI U3 KOJIHMUECTBEHHBIX JaHHBIX, OCYILIECTBISATh MAIIUH-
HOE MOJIEIIMPOBAHUE.

OBIIAA XAPAKTEPUCTUKA KOMITIETEHIINUA
npogheccuoHanbHAsE KOMNEMeHYUsL BbINYCKHUKA 00PA308AMeENbHOL NPOSPAMMbL U3 YKPYNHEHHOU 2PYINbl HANPAasieHull blcue2o 0opazosanust Texno-
chepnas bezonacnocms, ypogensb BO- mazucmpamypa, 6uovt npogheccuoHanibHol 0essmeabHOCMU HAYYHO-UCCIe008AMEeNbCKAs

Tabnuya 2
COOTBETCTBHUE 9TAIIOB OCBOEHHMA KOMIIETEHIINN
ITNIAHMPYEMBIM PE3VIJIbTATAM OBYUEHUA 1 KPUTEPUAM UX OLIEHMBAHUW A
ILnanupyemsle pe-
3yJLTATHI 00yYeHHs! Kpurepuu oueHuBanus pe3yibTaToB 00y4eHUs1
(Tokazarenu 10CTHXke-
HUS 33JaHHOTO YPOBHS OCBO- 1 2 3 4 5

€HHsI KOMIETeHINH), mmdp

3HATDB: ocHOBHBIE Momenn OtcyrctBue | ®parmenrapHeie npezacraB- | Hemonnele mnpencraBienus | B memom ycnemmsbsie, Ho | CopmupoBaHHBIE CHCTeE-

CTPYKTYpHI TIOTOKOB, METO/IBI | 3HAHHII JeHus: 00 OCHOBHBIX MOJie- | 00  OCHOBHBIX ~ MOJEISAX | cojepiKarine OTJENbHBIE | MAaTUYECKHE MPEICTaBIe-

UIeHTU(HUKALUHA TTApaMEeTPOB
MOJIETTH U METOJbl yCTaHOB-
JCHUsI aJIeKBaTHOCTH MOJie-
T

Mudp 3 (MK-11)-1

NIX  CTPYKTYP
METOAaX  HICHTH()HKALIUU

IIOTOKOB,

napamMmeTpoB MOACIN U ME-
TOJAAaX YCTAHOBJICHUS aJCK-
BaTHOCTH MOJCIIH.

CTPYKTYp IOTOKOB, METO/aX
UIeHTUHUKAUK  TTapaMeT-
pOB MOJEIM W METoJax
YCTaHOBJICHHSI ~ aJIeKBAaTHO-

CTH MOACIIN.

poOeIBl, MPEICTaBICHUS 00
OCHOBHBIX MOJEISIX CTPYK-
TYp  TOTOKOB,  METOJAax
UIeHTHDUKAUKA — [apaMeT-
pOB MoOIEIM M MeTomax
YCTaHOBIICHUSI ~ aJIeKBAaTHO-

CTH MOJICIIH.

HUSI 00 OCHOBHBIX MOJIE-
JISIX CTPYKTYp TOTOKOB,
MeTo/ax HACHTH(UKAIN
napaMeTpoB  MOJETH U
METOJaxX  YCTAHOBJICHUS

aJICKBATHOCTHU MOACIIH.
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3HATDH: MeTogwkm u BO3- OtcyrctBue | @parmMenTapHple TpexactaB- | Hemonmaple mpencraBinenus | B memom ycmemHsle, HO | ChopMHpOBaHHBIE CHCTE-
MOKHOCTH  WCTIOJIB30BaHMs | 3HAHUN JIEHHA O METOJMKAX M BO3- | O METOAMKAaX W BO3MOXKHO- | COAEprKaliue OTZEJIBHBIE | MATUYECKHE IIPEICTABIIC-
9KCIIEPUMEHTAIBHBIX ~ METO- MOXHOCTSIX HCIIOJB30BaHMA | CTAX HMCHOJIB30BAHUS JKCIE- | MPOOEINbl, MPEACTABICHUS O | HUA O METOAMKaxX M BO3-
JIOB B IIPOBEPKE TEOpeTHde- 9KCHEPUMEHTAIBHBIX METO- | pUMEHTANbHBIX METOJOB B | METOAMKAX U BO3MOXKHOCTSIX | MOKHOCTSIX  HCIIOJIb30Ba-
CKUX THIIOTE3. JIOB B IIPOBEPKE TEOpeTUde- | IPOBEpKE  TEOPETUYECKHUX | UCHOIB30BAHUS  IKCIEPHU- | HUSL 3KCIEPUMEHTAIbHBIX
CKUX TUIIOTE3. TUIOTE3. MEHTAJIbHBIX METOJOB B | METOAOB B INPOBEPKE TEO-
ugp 3 (IIK-11)-2 NPOBEPKE  TEOPETHUECKUX | PETUUECKUX TMIIOTE3.
THIIOTE3.
3HATDB: ocHOBBI MaTteMaTu- OtcyrctBue | @parmenTapHpie mpexactaB- | Hemonmnele mpencrtasinenus | B memom ycmemHsle, HO | ChopMHpOBaHHBIE CHCTE-
4ECKOro MOJIeTMpOBaHus | 3HAHHI neHus o6 OCHOBaX MaTema- | 00 OCHOBaX MaTeMaTH4e- | comepskaliue OTJIEJIbHBIC | MAaTUYECKHE IIPEICTaBIIC-
MaTepuanoB, IIPOLECCOB H THYeCKoro Mopenupopanus | CKOTO MOACIMPOBAHMA Ma- | pyoGenpl, npeacTaBieHus 06 | HES 06 OCHOBAaX MaTeMa-
HNPUPOAHBIX CpeA MO THIIO- MaTepHajoB, IPOLIECCOB U TCPHATIOB, - TPOUECCOB | (\oopax  MATEMaTHYECKOro | THHECKOTo MOJIETUPOBa-
MPUPOJHEIX CpPel MO THUIIO-
BBIM METOJUKaAM. NPUPOIHBIX CPEfl MO THIO- | oo \oromkcan. MOJIEIMPOBAHUSA  MaTepua- | HUS MaTepHasioB, IIPOIEC-
BBIM METOJUKAM. JIOB, MPOLECCOB U IIPUPOJ- | COB U NPUPOAHBIX CPEJ IO
Ilup 3 (TK-11)-3 HBIX CPEZ IO THUIIOBBIM Me- | THIIOBBIM METOJHUKAM.
TOJMKAM.
YMETb: pazpabatsI- OtcyTcTBHE ®parmeHTapHOE B nenom ycnemHoe, B unenom ycnemHoe, CdopmupoBanHoe
BaTh MaTeMaTHYeCKHE MOJE- | YMEHHH HCTIONB30BaHUE HO He CHCTeMaTH4ecKoe | HO coJiepialiee OTAEIbHbIE | yMEHHE  pa3pabaThIBaTh
JIn, MNPpUMEHATb MCTO/bI YMEHUA pa3pa6aTLIBaT1) HCIIOJIb30BAHUC YMEHUA Hpo6enm HCIIOJIb30BAHUC MATEMaTUYCCKUEC MOACIIH,
UIeHTU(HUKALUHA TTApaMEeTPOB MaTeMaTHYeCKHe MOJENH, | pa3pabaTeiBaTh MaTeMaTH- | yMEHHs pa3padaTbiBaTh Ma- | IPUMEHSTH METOIbl MICH-
M METOAbl  YCTaHOBJICHMS NPUMEHSATh METOAbl HWJEH- | YECKHE MOJENH, IPHMEHSTh | TeMaTHYECKHe MOJeNH, | THHUKALUN NapaMeTpoB H
a/IeKBaTHOCTH MOJENH 00b- TUQUKAMKM TapaMeTPOB M | METOABl  HMJACHTU(UKAMK | IPUMEHATh METOABl HJCH- | METO/BI YCTaHOBJICHHS
eKTYy. METOJIBI YCTaHOBIICHHS | TapaMeTpoB W METOAbl | THQHKALMM TapaMeTpoB M | aJeKBaTHOCTH MOJIETH
Mudp: V (IMK-11)-1 aJIeKBaTHOCTH MOJENH O0B- | YCTAHOBIICHUS  aJCKBAaTHO- | METOJBI YCTAaHOBIICHHUS | OOBEKTY.
eKTY. CTH MOJIEIN OOBEKTY. a/IeKBaTHOCTH MOJIENN 00B-
eKTYy.

YMETh: NIPOBOJIUTH OrcyTtcTBHE ®parmeHTapHoe B uenom ycneuinoe, HO B uenom ycnemHoe, HO CdopmupoBanHOe
SKCIEPUMEHTANBHYI0  TPO- | yMEHHUil HCTONB30BaHUE yMe- | HE CHCTEeMaTH4ecKOoe WC- | COAeprkariee OTJENbHBIC | YMEHHE NPOBOANTH IKCIIE-
BEpPKy MapaMeTpoB pazpabo- HUS TIPOBOAMTH SKCIIEPH- | TMONB30BAHME YMEHHUS IIPO- | MPOOEIsI HCIIOJIB30BAHNE | PUMEHTAIBHYIO IIPOBEPKY
TaHHBIX MaTeMaTUYECKUX MEHTAJIBHYIO IIPOBEPKY I1a- | BOAUTH OKCIIEPUMEHTAIb- | YMEHHUSI TPOBOJUTH DJKCIle- | MapamMeTpoB paszpaboTaH-
MOJIENEN C Lenblo MOATBEP- pamMeTpoB  pa3pabOTaHHBIX | HYIO IPOBEPKY IMapaMETPOB | pUMEHTAIBHYIO  TPOBEPKY | HBIX MaTEeMaTHYeCKUX MO-

XKJICHUS ONTHUMAIBHBIX YCIIO-
BUH.

Hludp: ¥V (IIK-11)-2

MaTeMaTHYeCKUX MOJIenen
C UEJNbI0 MOATBEPKACHUSA
ONTUMAJIbHBIX YCIOBHH.

pa3paboTaHHBIX MaTeMaTH-
YECKUX MOJIeNIe ¢ IIeNbio
MOATBEPXKJICHUS ONTHMalIb-
HBIX YCJIOBHH.

mapameTpoB pa3pabOTaHHBIX
MaTeMaTH4YeCKUX MoJIeel ¢
LEJbI0 MOJTBEPXKIEHUS OIl-
TUMAaJIbHBIX YCIIOBUH.

Jenei  C 1esblo0 MOATBEP-
JKICHUS ONTHUMAJIBHBIX
YCIIOBHUH.
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YMETb: npoBoautb OtcyTtcTBUE ®parmeHTapHoe B nenom ycnenrsoe, HO B nenom ycnemsoe, HO CdopmupoBanHOE
MOJICTIMPOBaHNE OOBEKTOB U | YMEHHUI HCIIONb30BaHUE yMeE- HE CUCTEMAaTU4eCKOe UC- cojiepaKalee OTJeIbHbIE yYMEHUE NPOBOAUTH MOJIE-
MPOIIECCOB C LIETIbI0 Teope- HUS TIPOBOJHUTH MOJIEJIUPO- | TOJIb30BAaHHE YMEHHS : IPO- | MPOOEIbl UCTIOIb30BaHHUE JMPOBaHKE 0OBEKTOB U
THYECKOTO aHAJHN3a W ONTH- BaHHE OOBEKTOB U NPOIEC- | BOAWUTH MOJCIMPOBAHNE YMEHHS IPOBOJIUTH MOJIENH- | HPOLECCOB C LEJIBIO TEO-
MH3aLUH UX TTapaMeTPOB C COB C LIENBIO TEOPETHIECKO- | OOBEKTOB U MPOIIECCOB C poBaHne 00BEKTOB U MPO- PETHYECKOTO aHANN3a |
HCIIOJIb30BaHUEM JKCIIEPH- TO aHAJIN3a W ONTHUMH3ALMH | [EIbI0 TEOPETHIECKOTO LIECCOB C LIEJIBIO TEOPETHYE- | ONTHMU3AINHU HX Mapa-
MEHTAJIbHBIX METOAOB HC- UX TTapaMeTPOB C UCIIOIb- aHaIM3a W ONTHMH3ALUK UX | CKOTO aHalH3a W ONTHMHU- METPOB C UCIIOIb30BaHUEM
CJICIOBAHUSL. 30BaHNEM HKCIIEPUMEH- MapaMeTPOB C UCIIOJIB30BA- 3aIllM X TApaMETPOB C MC- | IKCIIEPUMEHTAIBHBIX Me-

MIugp: ¥V (IMK-11)-3 TaNBHBIX METOJIOB UCCIIEAO- | HUEM IKCIIEPHIMEHTATBHBIX ITOJTF30BAHMEM SKCIIEPUMEH- | TOJOB UCCIICTOBAHMS.

BaHUsL. METOIOB HCCIIEeIOBAHUS. TaJIbHBIX METOJIOB HUCCIIEI0-
BaHUSL.

BJIAJIETDH: =HaBbIkamu OtcyTcTBHE ®parmMeHTapHOE  BIa- B nenom ycnemsoe, HO B nenom ycnemsoe, HO VYcnemHoe u cucre-
pa3paboOTKH U HCIOJB30Ba- | HABBIKOB JICHHWEe  HaBBIKAMHU pa3pa- | He CHCTEMaTH4ecKoe Biajie- | copaeprkaliee OTJENbHBIC | MAaTHYECKOE BJIaJICHHE
HUSL METOJOB MareMaTHhde- 0OTKM ¥ WCIIOJB30BaHMS | HAE HaBbIKaMU DPa3pabOTKH | mpoOesibl BiIafeHUE HaBbI- | HABBIKAMU pa3paboOTKH U
CKOTO MOJENUPOBAHUS IpHU METOZIOB MAaTeMaTH4eCKOTo | U HCIOIb30BaHHUA METOJOB | KaMU pa3pabOTKH M UCHOJb- | UCIOJIB30BAaHUS  METOIOB
ONTUMH3AIMA  MapaMeTpoB MOJICIUPOBaHMS TPH ONTH- | MATEMaTHYECKOTO MOJENHU- | 30BaHMs METOJI0OB MareMa- | MaTeMaTHYeCKOro  Moje-
TEXHOJIOTHYECKHX  IIpOIIec- MHU3alUM [apaMeTpoB TEX- | POBAaHWS NPH ONTHMHU3AIMHU | THYECKOTO MOJCIUPOBAHUS | JIUPOBAHUS TPU ONTHUMH-
COB. HOJIOTHYECKHX MIPOLIECCOB. [apaMeTpoB  TEXHOJIOTHYE- | MPH ONTHUMM3AINK NapaMeT- | 3aluH [apaMeTpOB TEXHO-

Mudp: B (TIK-11) -1 CKHUX TIPOIIECCOB. POB TEXHOJOTHYECKUX MPO- | JOTHICCKHUX IPOLECCOB.

LIECCOB.

BJIAAETD: naBbikamu OtcytcTBUE ®parMeHTapHOE  BIa- B uenom ycnemxoe, HO B uenom ycnemnoe, HO VYcenemHoe u cucre-
OKCHEPUMEHTAIIFHOH  TIPO- | HAaBBIKOB JICHHE SKCIEPHUMEHTAJIBHON | HE CHCTEMaTH4YecKoe Bilajie- | copaeprkaiiee OTJENbHBIC | MAaTHYECKOe BJIaJICHHE
BEpPKH IapamMeTpoB paspabo- MIPOBEPKH ITapaMEeTPOB pa3- | HUE HAaBBIKAMM KCIIEPUMEH- | MPOOEnsl BJaJEHHE HaBbl- | HABBIKAMH  3KCIIEPUMEH-
TaHHBIX MOJEJNeN s Toj- pabOTaHHBIX MOJENCH I | TaIbHOH TPOBEPKH IMapa- | KAMH  OKCICPUMEHTAIBbHOW | TaJbHOW MPOBEPKH Iapa-
TBEP>KACHUS ONTHUMAaIbHOCTU MOATBEPIKJICHUSI ONTHUMAaJIb- | METPOB pa3paboTaHHBIX | MPOBEPKU IApaMETPOB pa3- | METPOB  pa3pabOTaHHBIX
BBIOPAHHBIX YCIIOBHH. HOCTH BBIOpDAaHHBIX YCJO- | MOAETEeH AN MOATBEepkIe- | pabOoTaHHBIX Mojened uid | Mojesnell A TOATBEp-

Mludp: B (IIK-11) -2 BU. HUS ONTUMAJIBHOCTH Bbl- | IOATBEPXKIACHUS ONTUMAlb- | )KJEHUS  ONTUMAJIBHOCTH

OpaHHBIX YCIIOBHH. HOCTH BBIOPaHHBIX yCIIOBHHA. | BBIOpaHHBIX yCIOBHH.

BJIAJIETD: HaBblkamu OtcyTcTBUE ®parMeHTapHOe  Bia- B nenom ycnemrHoe, HO B nenom ycnenrnoe, Ho VYcnemnoe u cucre-
SKCHEPUMEHTANBHOM  MpO- | HaBBIKOB JICHHE HaBBIKAMHU JKCIIEPH- | HE CHCTEMAaTHYeCKOE BIaje- | COAepiKallee OTJENbHBIE | MATUYECKOE BIIaJICHHE
BEPKH TEOPETUYECKUX THUIIO- MEHTaJIbHOM NMPOBEPKH TEO- | HUE HABBIKAMHU IKCIIEPUMEH- | NMPOOENbl BJIafeHUE HAaBbl- | HABBIKAMH  DKCIIEPUMEH-
T€3 C HUCIOJIb30BAaHHEM HMe- PETUYECKUX TUIOTE3 C MC- | TaIbHOM NMPOBEPKH TEOPETU- | KAMH  HKCIEPUMEHTANbHOW | TaJbHOW MPOBEPKH TEope-
IOLIUXCSI CPEACTB  HCCIENO- MOJb30BAHUEM HMMEIOUINXCS | YUECKUX TUIOTE3 C MCHOJb- | MIPOBEPKH  TEOPETHUECKUX | THUECKUX THUIOTE3 C UC-
BaHHH. CPEICTB MCCIIETOBaHUM. 30BaHUEM MMEIOIINXCS | THIIOTE3 C WCIIOJIB30BAHMEM | TOJIBb30BAaHHEM HMEIOIINX-

B (TIK-11) -3 CpEJCTB UCCIIeI0BAHMIA. UMEIOUIUXCSI CPEJCTB HC- | CSI CPENCTB UCCIIEAOBaHUM.

CJIEJJOBAHUM.
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KOMIIETEHLIMA: TIK — 12 - cnocoOHOCTh UCTIOJIB30BaTh COBPEMEHHYIO HU3MEPUTELHON TEXHUKY, COBPEMEHHBIE METO/IbI U3MEPEHHUSL.

OBIIAA XAPAKTEPUCTHUKA KOMIIETEHIINHN

npogeccuonanvbHas KomnemeHyus 8bINYCKHUKA 00pa308amensHol NPocpamMmsl U3 YKPYRHEHHOU 2pynnvl HaNpaeieHutl gvlcuie2o oopazosanus Texuo-
cpepHasn bezonachocms, yposenv BO- macucmpamypa, 6uovl npogeccuoHaibHol 0esmeabHOCMU HAY4HO-UCC1e008aAmeNbCKasl

Tabnuya 3
COOTBETCTBUE OTAIIOB OCBOEHHW A KOMITETEHIIMA
I[NTAHUPYEMbIM PE3VJIbTATAM OBYUYEHUA U KPUTEPUAM UX OLIEHMBAHU A
ILnanupyemsle pe-
3yJLTATHI 00yYeHHs! Kpurepuu oueHuBanus pe3yibTaToB 00y4eHUs!
(TokazaTenu 10CTHXke-
HUSI 33JaHHOTO YPOBHS OCBO- 1 2 3 4 5
€HHsI KOMIETEHIHI), mudp
3HATD: IIpuanunst BEIOOpa OtcyrcrBue | ®@parmenrapHsle npeacras- | Hemomnele npezcraBieHus | B nenom ycnemrHsie, HO CchopmupoBaHHBIE CHCTE-
Y aHAJIMTUYECKHE BO3ZMOXK- 3HaHMH JICHUS O NPUHUMIAX BbIOO- | 0 mpummmmax BeiGOpa m | COAEPIKAIIUE OTAENIbHbIC MaTH4eCcKHe IpeJICTaBIIe-
HOCTH HCHOJIb30BaHUS CO- pa M aHaJIMTHYECKHUX BO3- AHATMTHYCCKIX BO3MOKHO- | POOEIIBL, IPEJICTABIEHNS O | HUsL O NPUHLMIAX BHIOOpaA
BPEMEHHBIX METOJIVK U Me- MOXKHOCTAX HCTIOMB3OBAHUS | oo compe- MIpUHIMIAX BEIOOpa 1 aHa- 1 aHAJIMTHYECKHUX BO3-
TOJIOB ITPOBE/ICHUS aHAIUTH- COBPEMEHHBIX METOJUK H JUTUYECKUX BO3MOXKHOCTSX | MOKHOCTSIX HCIIOJIb30Ba-
YECKHX 3KCIIEPUMEHTOB U METOJIOB NpOBeAeHHs aHa- | “oripX METOMMK M METONOB | oo ip30Bamms coBpeMe- HUSI COBPEMEHHBIX METO-
HCTIBITAHUH 00BEKTOB OKPY- JUTUYECKHUX IKCIIEPUMEH- HpOBEACHUA AHATIMTUYCCKUX | ¥ MeTONUK U METOIOB JIUK ¥ METOJIOB TMPOBE/Ie-
JKaroen Cpeabl TOB U UCIIBITAaHUI 00HLEKTOB SKCIICPUMCHTOB W HCIIBITA- | MPOBEACHUSA aHATUTUYCCKUX | HUSA aHAITUTHYCCKUX DKC-
Mudp 3 (MK-12)-1 OKpYXKAroIIe cpeabl HHMI 00BEKTOB OKPYKAroLIel | DKCIIEPUMEHTOB U UCIIBITA- MIEPUMEHTOB U UCTILITAHHUI
cpesb HUM 00BEKTOB OKpY’Karolleil | 00BEKTOB OKpYKatomen
cpensl cpezpl
3HATD: ocobennocTn npu- OtcytcrBue | @parmeHrapHsle mpeacras- | HemosHble mpencTaBieHus B nenom ycneussie, HO CdopmupoBaHHbIE CHUCTE-
POIHBIX Cpel, COBPEMEHHBIE | 3HAHUH JIeHns 00 0COOEHHOCTAX 00 0COOEHHOCTAX MPHUPOI- CoJIep KaIIe OTIACIbHBIE MaTHYECKHE MpeCcTaBIe-
METOMBI UX UCCIICOBAHMS, MIPHUPOIHBIX CPEJ, COBpE- HBIX CpeJl, COBPEMEHHBIX mpo6eTsl, MpecTaBIeHus 00 | Hist 00 0COOEHHOCTSIX
(bakTOpHI OOECTIEYEHNST X MEHHBIX METO/IaX UX UCCIIe- | METOJaX UX MUCCIEeNOBAHNSA, | OCOOCHHOCTSX MPHUPOIHBIX MIPUPOIHBIX CPEM, COBpE-
6€3011aCHOTO COCTOSIHHSI. noBaHus, pakropax obec- (hakTOopax obecriedeHns ux Cpell, COBpEMEHHBIX METO- MEHHBIX METO/IaX UX HC-
Hlugp 3 (ITK-12)-2 MeYeHUs UX 0e3011acHOro 6€3011aCHOTO COCTOSTHHS. Jlax UX MccienoBaHus, pak- | cremoBaHUs, hakTOpax
COCTOSIHUSI. Topax obecrieuenus ux 6e3- | obecneueHus ux dGezomnac-
OIIaCHOT'O COCTOSHUSI. HOT'O COCTOSTHHSL.
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3HATD: ocHOBHBIE METO/IBI OrcytctBue | @parmeHTapHbie npeacta- | HemomHble npeacTaBieHus B nenom ycnemuinsie, HO CdopmMupoBaHHEIC CHUCTE-
¥ BO3MOKHOCTH UCITOJIB30- 3HAHUH JICHUst 00 OCHOBHBIX METO- 00 OCHOBHBIX METOJIax U coJieprKalie OTAebHbIE MaTU4eCKHe MpeacTaBiie-
BaHUs KOMITBIOTEPHBIX J1ax ¥ BO3MOXHOCTSIX HC- BO3MOKHOCTSIX HCIIOJIb30Ba- | MPOOEIbI, IPeACTaBICHUA 00 | HUs 00 OCHOBHBIX METOJIaX
CPENCTB B HAYYHO- 10JIb30BaHUsI KOMIIBIOTEP- HUSl KOMIIBIOTEPHBIX OCHOBHBIX METOJ[aX U BO3- 1 BO3MOKHOCTSIX MCIIOJIb-
HCCIIeIOBATEIbCKON padoTe. HBIX CPEJCTB B HAyYHO- CpENCTB B HAYYHO- MOXHOCTSIX UCIIOJIb30BAaHUSI | 30BaHUS KOMIIBIOTEPHBIX
Mludp 3 (IK-12)-3 HCCIIEI0BATEIbCKON paboTe. | MCCIIEN0BATENBCKOM paboTe. | KOMIBIOTEPHBIX CPEICTB B CPEICTB B HAYYHO-
HAyYHO-HICCIIEIOBATENECKON | MCCIeIoBaTeIbcKoi pabo-
pabore. Te.
VYMETh: UCIIOJIL30BaTh OrcytctBue | dparmMenrapHoe B nenowm ycnemHoe, HO He B nenom ycnemniHoe, HO co- CdopmupoBaHHOE YMCHHE
COBPEMCHHBIC METO/IbI YMEHUM HCIOJIb30BaHUE COBpE- CUCTEMATHUYCCKOEC UCIIOJIb- Jieprkaliee OTAeIbHBIC MPO- HUCIIOIb30BaThL COBpE-
HUCCIIEIOBAHUS TEXHOJIO- MEHHBIX METOJ0B HC- 30BaHME€ COBPCMCHHBIX OeJIbl UCIIOJIb30BAaHUE CO- MEHHBIC METOAbI UCCJIC-
TUYECKUX MPOLIECCOB, CJIICIOBAHMA TEXHOJIOTH- MCTOJOB HCCICIOBAHMA BPCMCHHBIX MCTOIOB HC- | mOBaHHA TEXHOJIOTHYe-
OILICHKHU UX 3(1)(1)CKTI/IBHO- YECKHUX IIPOLIECCOB, TEXHOJOTHYCCKHUX IPO- CIIEIOBAHM TEXHOJOIH- CKHX IPOIIECCOB, OIICH-
CTH. OIICHKH X 3 dekTrBHO- | IECCOB, OLEHKU UX a0- YECKHUX MPOLECCOB, OUEH- | KU uX 3(EKTUBHOCTH.
udp: V (IK-12)-1 CTH. (hEKTUBHOCTH. KH uX 3 (HEKTUBHOCTH.
VYMETb: UCTIOJIB30BaTh OrcytcTBUe | O@parMeHTapHOE B nenom ycnemnoe, HO He B nenom ycneurHoe, HO co- CdopmupoBaHHOE yMEHHE
COBpPEMEHHBIE METO/IbI yMeHI/Iﬁ HCII0JIb30BaHUE COBPEC- CUCTEMATHUYCCKOC HUCIIOJIb- AcpiKaiee OTACIbHBIC IIPO- pOBOAUTH UCIIOJIB30BaTh
TEOPETUYECKOTO U BKCIIe- MEHHBIX METOJ0B T€OpE- 30BaHue COBPCMECHHBIX 0eJ1bl UCTIONb30BaHUE CO- COBPEMEHHBIE METO/bI
PHUMEHTAIBHOTO UCCIEN0- THUYCCKOTO M 3KCIICpHU- METOJ0B TCOPETUICCKOTO BPEMCHHBIX METOAOB TCO- TCOPECTUYECCKOI0O U 3KC-
BaHUS MIPUPOJHBIX CPE C MEHTAJIBHOI'O UCCIIEI0- " SKCIICPUMCHTAJIbHOT' O PETUYCCKOr'0O U SKCIICPU- NEePUMEHTAIIBHOI'O HC-
IIEJIbI0 KOHTPOJIS U obec- BaHUA NPUPOAHBIX cpel ¢ | UCCICAOBAHMA IIPUPOI- MCHTAJIbHOI'O UCCJIEA0BA- CJICIOBaHU IIPHUPOJHBIX
eYeHHUs uX 0e30I1acHOro LCJIbI0 KOHTPOJIS U HBIX Cpe€Aa € LECJIbIO KOH- HHUS IPUPOJAHBIX CPEL C CpeJ C LICJIbIO KOHTPOJIA
COCTOSTHUS. oOecrieyenns nux 0es3- Tpons U oOecredeHusl UX | LENbI0 KOHTPOJISt U 00ec- | m obecrieueHus ux 0e3-
Wudp: V (IIK-12)-2 OIaCHOI'0 COCTOSHMUSL. 0e30IMacHOro COCTOSTHUA. MEeYEeHUS UX 0€30IACHOTO | OMACHOTO COCTOSIHUS.
COCTOSIHUS.
VYMETh: UCIIOJIL30BaATH OrcytctBue | dparmMentapHoe B nenom ycneniHoe, HO He B nenom ycnenrHoe, HO co- CdopmupoBaHHOE YMECHHE
COBPEMCHHBIC KOMIIbIO- yMeHHﬁ HCIIOJIE30BaHNE COBpE- CUCTEMATHUUYECKOE UCITIOJIb- ACpxKalee OTACIbHBIC ITPO- HMCIIOJIb30BaTh COBpE-

TEpHBIE CPEJICTBA MTPU
TUTAHUPOBAaHUH, TIPOBEIE-
HUU SKCTIEPUMEHTa U 00-

paboTKe ero pe3yabTaToB.

HIudp: ¥ (I1IK-12)-3

MCHHBIX KOMIIBIOTCPHBIX
CPEICTB IpH IJIaHUPOBa-
HUH, IIPOBCIACHNUU IKCIIC-
puMeHTa U 00paboTke
€ro pe3yJbTaToB.

30BaHME¢ COBPEMCHHBIX
KOMITBIOTEPHBIX CPEJCTB
NIpY TIAHUPOBAHUH, TIPO-
BCACHHNHU OKCIICPUMCHTA U
00paboTKe ero pe3yabTa-
TOB.

0eTIBI ICTIONTB30BaHNE CO-
BPEMEHHBIX KOMITBIOTEP-
HBIX CPEJCTB MPHU TUIAaHH-
POBaHUM, IPOBEJICHAN
JKCIIeprMeHTa u 00pa-
OOTKE ero pe3yabTaToB.

MCHHBIC KOMIIBIOTCPHBIC
Cpe/ICTBA IIPH TUIAHUPO-
BaHUH, IIPOBCIACHUN
JKCIIepuMeHTa 1 o0pa-
OOTKe ero pe3yabTaToB.
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BJIAJIETD: HaBbIKaMH OtcytcTBUe | dparMeHTapHOE BiaJIcHUE B nenowm ycnemiHoe, HO He B nenom ycnemnrsoe, HO co- VYcneuHoe u cucteMaTu-
HPUMEHEHUS COBPEMEH- HaBBbIKOB HaBbIKAaMU IIPUMEHEHHUS CUCTEMAaTUYECKOE BIAJCHUE | JEprKalllee OTAEIbHBIE IIPO- YECKOE BJIaJICHUE HABBIKA-
HBIX METOJIO0B UCCIIEA0BA- COBPCMCHHBIX MCTOJOB HaBbIKaM¥u IPUMCHCHHA OeIbl BIIaJicHHE HaBBIKAMHU MU IPUMEHEHUS COBpe-
HUS ¥ PETYJINPOBAHUS CO- WCCIIEAOBAHUS U PETYIU- | COBPEMEHHBIX METOOB NPUMCHCHHA COBPCMCH- MCHHBIX MCTOJIOB HC-
CTOSIHUS IIPUPOJHBIX CpEN. pOBaHUs COCTOSIHUSA MIPpU- | UCCICIOBAHUSA U PETYJIN- HBIX MCTOZIOB MCCJICAOBA~ | CJICOBAaHUS U PETYJIN-
Iugp: B (TIK-12) -1 POIHBIX CpEI. poOBaHUsA COCTOSHUSA NIpU- | HUA M PCTYITAPOBAHUA POBaHUA COCTOSHUS
POIHBIX Cpen. COCTOSIHUS NIPUPOTHBIX OPHUPOIHEBIX CpeN.
cpen.
BJIAJIETh: HaBBIKAMH U OtcyrcTBue | PparMeHTapHOE BlaJCHUE B nenom ycnemsoe, HO He B nenom ycnemHoe, HO co- VYcnemHsoe u cucTeMaTu-
HpI/IéMaMI/I HpI/IMCHeHI/Iﬂ HABBIKOB HaBBIKAMU U Hp]/[éMaM]/I CUCTECMATHYCCKOC BJIAICHUC AcpiKaiee OTACIbHBIC IIPO- YECKOE€ BJIaJICHUC HABBI-
COBPEMEHHBIX METOIOB NPUMCHCHUS COBPEMEH- HaBBIKaMU U HpI/IéMaMI/I Ocnbl BlIajgcHue HABBIKAMHM KaMU U HpI/IéMaMI/I npu-
HUCCIIEIOBAHUS TEXHOJIO- HBIX METOJIOB HCCJICIO- OPHUMCHCHHS COBPCMCH- U IIppCMaMM IPUMCHCHUA | MEHEHHUSI COBPEMCEHHBIX
TUYECKUX MPOLECCOB U UX BaHUS TEXHOJIOTMUYECKUX HBIX METOJOB UCCIICNOBA- | COBPECMCHHBIX MCTOJ0OB METOI0B UCCIICI0BAHUA
OIITUMHA3ALINN. MPOLECCOB U UX ONTUMHU- | HUI TCXHOJOTHYCCKUX HCCJIICAJ0BaHHUA TCXHOJIO- TEXHOJOTHYCCKUX MPO-
Wudp: B (IIK-12) -2 3L, MIPOLIECCOB U UX ONTHUMH- | THYCCKHUX IIPOLIECCOB U HX | I[eCCOB U UX OITHUMU3A-
3alUu. ONTHUMHU3AIHH. UH.
BJIAJIETh: HaBBEIKaMH HC- OrcytctBue | dparMeHTapHoe BiajJeHNE B nenom ycneniHoe, HO He B nenom ycnenrHoe, HO co- VYcneuiHoe u cuctemaTtu-
HaBBIKOB HaBBIKAMU UCIIOJIL30BA- CHCTEMATHYECKOE BIAJICHUE | JEprKallee OTAENIBbHBIE ITPO- YyecKoe BIIaJicHUE HaBbBI-

MOJIE30BaHUS COBPEMEH-
HBIX KOMITBIOTEPHBIX
CpEJICTB MpH TUTAHUPOBA-
HUM, TPOBEACHUU U 00pa-
0OTKE pe3yNbTaTOB HAy4-
HO-HCCIIEOBATCIIHLCKOM
paboTHL.

B (TIK-12) -3

HUSI COBPEMEHHBIX KOM-
MBIOTEPHBIX CPEJICTB MPH
TUTAHUPOBAHUH, TIPOBE-
JeHun 1 00paboTKe pe-
3yJILTaTOB HAyYHO-
HCCIIE/I0BATENILCKOM pa-
0OTHI.

HaBBIKAMH HCIIOJIb30Ba-
HHSI COBPEMEHHBIX KOM-
MBIOTEPHBIX CPEJICTB MPH
TUITAHWPOBAHUH, IPOBE-
JeHun 1 00paboTke pe-
3yJIbTaTOB HAyYHO-
HCCIIE/I0BATENILCKOM pa-
OOTBHI.

Oennl BJIaACHUC HAaBBIKAMH
WCTIONTE30BaHUS COBpE-
MCHHBIX KOMIIBIOTECPHBIX
CPEJICTB MPH TUTAHUPOBA-
HUU, TPOBEICHHUH U 00-
paboTKe pe3yNbTaTOB
Hay4HO-
HCCJIeI0BATENIbCKOM pa-
OOTHI.

KaMH HCTIOJIb30BaHHs
COBPEMCHHBIX KOMIIbIO-
TEPHBIX CPEACTB IIPU
IUIAHUPOBAHUH, TPOBE-
JIeHUU 1 00paboTKe
pe3yJIbTaTOB HAy4YHO-
HCCIIE/I0BATENIBCKOM pa-
OOTEIL.
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Tabauya 4
M | Koo u naumenoganue popmupyemoii Omanvi popmuposanus Komne- Haumenosanue oye-
n/n | kKomnemenyuu menyuu HOYHO20 CpPedCcmea
1 ITK-11: cmocobHOCT, wuueH- | CoBpeMeHHOE IPOrpaMMHOE CobecemoBanue (0TIET
THUIMPOBATH NPOLECCHl M paspa- | oOecredenue. Obias xapaKre- 1o 1ab0paTopHOH pa-
GaThIBaTh UX pabOYMe MOACIH, HH- | PUCTHKA H KJTacCH(PUKAITAS TIPO- oote)
TepIpPeTHpPOBaTh MaTeMaTHueckue | [PAMMHOTO obecredeHus. 320t
MOJEIN B HEMATEMaTHYECKOE CO-
ACPHKAHUC, OPCACIATE AOUYMCHUA | Cpoyyamisuposantoe mpo- CobecemoBanue (0TYET
1 TPAHUIIBI TPUMCHAMOCTH MOJCIIH, | rpanvuoe obecrieuenue. MaTe- 110 1a6OpPaTOPHOIA pa-
MaTeMaTUYECKH OMHCBIBATH IKCIC- | Maryueckoe MOAEIHPOBAHNE. 6ote)
pYMEHTAJIbHBIE JTaHHBIE U OIpee-
JATh MX (U3MYECKYI0 CYIHOCTD, 3ager
Jle7laTh Ka4eCTBEHHBIC BBIBOJIBI M3
KOJMYECTBEHHBIX  JIAHHBIX, OCY-
HIECTBIIAITh MAIIMHHOE MOJAEIUPO-
BaHME U3yYaEeMbIX POLECCOB
2 I1K-12: cioco6HOCTh Mcmoib- | COBpeMEeHHOE MPOrpaMMHOE CobGecenosanue (0T-
30BaTh COBPEMEHHYIO H3MEPUTEND- obecrieueHue. O61ua51 XapakTe- YEeT 110 na6opaT0pH0171
HOW TEXHHKY, COBPEMEHHbBIC MeTO- | PHUCTHKA H kinaccupukanys npo- | padore)
7161 M3MEpEHHS. IPaMMHOTO 00ECIICUCHUSI.
3auer
Crenuann3upoBaHHOE TIPO- CobecenoBanne (0TUeT
rpaMMHOe obecrieueHue. Mate- 110 J1abopaTopHOii pa-
MaTHYECKOE MOJICTMPOBAHHE. oore)
3auer
Kputepuu olleHKH T0CTHKEHHI CTYIeHTOM 3aILIAHMPOBAHHBIX Pe3yJIbTATOB OCBOEHUS
AMCHMILUTHHBI B X0/1€ TEKYIIEro KOHTPOJISI M MPOMEKYTOYHOI aTTecTaluu
Tabnuya 5
Onenxa, Kpurepun
YpOBeHb
«OTIIHIHOY, CTyzieHT TI0Ka3aJ1 MPOYHBIC 3HAHUS OCHOBHBIX MOJIOKEHHUH (PaKTHUECKOTO MaTepHaa,
MOBBIIIIEHHBIN yYMEHHE CaMOCTOSITEILHO PeliaTh KOHKPETHBIC MPAKTHYECKUE 3a1a4H TIOBBIIICHHON
yYpPOBEHb CIIOYKHOCTH, CBOOO/THO MCIIOJIb30BaTh CIIPABOYHYIO JIUTEPATYPY, JejaTh 000CHOBAaHHBIC
BBIBOJIBI M3 PE3YJIHTATOB aHAIM3a KOHKPETHBIX CUTYaIHii
«XOPpOILIIOY, CTyzieHT 1IoKa3aJ1 MPOYHBIC 3HAHUS OCHOBHBIX MOJIOKEHHUH (DAaKTHUECKOTO MaTepHaa,

IIOPOTOBBIN ypoO-
BEHb

YMEHHUE CaMOCTOSATEIBHO PEIIATh KOHKPETHBIE PAKTUYECKUE 3a7a4H, IIPETYCMOTPEH-
HBIE pabouelt MporpaMMoi, OpUEHTHPOBATHCS B PEKOMEHOBAHHOM CITPaBOYHOM JINTE-
paTrype, yMeeT IPaBUIbHO OLICHUTH [10JIYyYEHHBIE PE3YNbTaThl aHAIN3a KOHKPETHBIX CU-
Tyanui

«yIlOBJIETBOPHU-
TEJIBHOY,
TOPOTOBBIN ypO-

CryneHT moka3ai 3HaHHUE OCHOBHBIX MTOJIOKEHUH (PaKTHIECKOTO MaTepHraia, yMEHHUE
MOJIYYUTh C MIOMOILBIO MTPENOoaBaTeNs MPABUIIBHOE PENIEHNE KOHKPETHOM ITpaKkTHye-
CKOH 3a/1au¥l W3 YUCJIa IPEyCMOTPEHHBIX pabodeil mporpaMMon, 3HAKOMCTBO C PEKO-
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BEHb MEHJIOBaHHOM CIIPaBOYHOMN JIUTEPATYpOM

«HEY/IOBJIETBO- IIpu oTBeTE CTy/MEHTa BBHISBUIINCH CYIIECTBEHHBIE MMPOOENHI B 3HAHUSIX OCHOBHBIX TTOJIO-
PUTEIBHOY, JKEHUH (paKTHUECKOro MaTepuaia, HEyMEHHUE C MOMOIIBIO MPENojaBaTesis MOIyIHTh
YpOBEHB HE MIPABIIIFHOE PellieHre KOHKPETHOM MPaKTUIEeCKOH 3a/1a4u U3 YHCIa TPEIyCMOTPEHHBIX
cthopmupoBaH paboueii mporpamMmoin yaeOHOM TUCTIUILTHHBI

IPUMEPHBINA NEPEYEHDb OIIEHOYHBIX CPEJICTB TEKYIIET'O KOHTPOJIA 1

MMPOMEXXYTOYHOM ATTECTAIIAU

Tabnuya 6
Ne HaumenoBanue KparTkas xapakTepucTuKa OLIEHOYHOT0 CPeACTBA IIpencraBiienue oue-
/M | OLEHOYHOTro cpea- HOYHOIO CpPeACTBa B
CTBa DOC
1 CobecenoBanue CpenctBo KOHTpOIS, OpPraHM30BaHHOE Kak creuu- | Bompockl st coOece-

anbHas Oecena mpenojapaTens ¢ 0Oyd4alOIMMCSA Ha | joBaHUS IpU  IMOArO-
TEMBI, CBSI3AHHBIC C M3Y4aCMOH JIWCHHMIUIMHOW, M | Topke K OTYETY IO Jia-
paccuMTaHHOE Ha BBIICHCHHE OObeMa 3HAaHUU 00Y-
YAOIIErocs MO OMpeICIICHHOMY pasJielny, TeMe, Tpo-
OJieMe | T.II.

OOpaTopHOMYy IpaKTHU-
Kymy

BOITPOCHI JIJIsI CAMOKOHTPOJISA IIPU OTYETE MO JABOPATPHOMY
IHPAKTUKYMY
Bonpocs! s codeceioBaHus

Jladoparopnasi padora Nel. [Iporpammel aiis skosoroB pupmel JIOI'YC (Mocksa).

1.

2.

3.

XapaxTepucrtuka rnporpaMMmHoro kommiekca [IPU3MA. Bo3moxHocTH, npuHIUI paboThI.
OO0muit aropuT™ pacyera.

XapakTepucTuka nmporpaMmmaoro kommiekca MOJYJIBHBIM SKOPACYET. Bo3MoxHO-
CTH, IPUHIMN padboThl. OOLINI AIrOPUTM pacyera.

Xapakrepuctuka nporpammaoro kommiekca 3EPKAJIO. Bo3zmoxxHoCcTH, TPUHIKIT paOOTHI.
OO0muit aropuT™ pacyera.

XapakTeprcTHKa IporpaMMHOro komiuiekca Stalker. BoaMoxHOCTH, TPUHIUT PaOOTHL.
OO0muit aropuT™ pacyera.

Xapakrepuctuka nporpammuoro komiiekca LIIYM. BozmoskHoctu, npuHuun pa6otsl. O0-
LI QITOPUTM pacyeTa.

Jladoparopnasi padora Ne2. [Iporpammet s skoaoroB dupmer UHTET'PAJT (CaskT-

IlerepOypr).

1. Xapakrepuctuka nporpaMMHoro komriekca Jkonor-I1/IB. Bo3amoxHocTy, npuHIm pado-
Tb1. OOIINI aITOPUTM pacyeTa.

2. XapakTepucTHKa mporpaMMHoOro komiuiekca Jkonor-I1J1C. BosmoxHocTH, mpuniun pado-
Tb1. OOIINI aITOPUTM pacyeTa.

3. XapakrepucTuka rnporpaMmmaoro komiuiekca Jxonor-ITHOOJIP. Bo3moxHOCTH, TPUHIIMIT
paboTel. OOmKiA aNTTOPUTM pacuera.

4. XapaxTtepucTHka rnporpamMmmaoro komiuiekca LHHIIYM. BozmoxkHocTH, npuniun padotsr. O6-
LI QJITOPUTM pacyeTa.

5. Ctpyktypa. Bo3aMOXHOCTH, IPUHIIHAIT PAOOTHI.

6. OOuii anropuT™ pacyera.
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7. Meronuueckoe ob6ecIieyeHHUe.
8. Meroauka pacuera OI[CHKH PUCKa IS 3[0POBbs HACCIICHHUS.

JlaGopatopnas padora Ne 3._IIporpammusiii kommiekc [TPU3MA (ydueOHas Bepcusi).

1. Pacuer 3arpsi3sHeHHs aTMOC(EPHI C TIOCTPOSHUEM M30IMHUN KOHIIEHTPAI[HMIA 3arpsi3-
HSOIIMX BEIIECTB.

2. Pacuer 3arpsisaeHust atMOChEphI ¢ IOCTPOSHUEM H30JUHHI KOHIIEHTPAIUi 3arps3-
HSIOIIMX BEIIECTB C YIETOM 3aCTPOMKH.

3. Pacuer C33.

4. (DOpMI/IpOBaHI/Ie 1 UCITIOJIBb30BAHHUC 63,351 JAHHBIX 3an513HSIIOH_[I/IX BCIICCTB.

JlaGopatopnas pa6ora Ne 4._IIporpammusiii kommiekc [ITYM (yuebHas Bepcus).

1.

Pacdet ypoBHs 3ByKOBOT'O JIaBJICHUS Ha MPEIIPUATHN H TOCTPOSCHHUE 30H aKyCTHUYECKOTO
nuckoMdopTta

CrpykTypa. Bo3aMoxHOCTH, IPHHIIUT paOOTHI.

OOmmii anropuT™ pacyera.

Metoanueckoe odecrieueHue.

JlabopaTopnasi pa6ora Ne 5. IIporpammusiii kommiekc 3EPKAJIO (yueOHas Bepcus).

1.

a s~ wD

Pacuer 3arpsi3HeHHs BOAHBIX OOBEKTOB C TOCTPOSCHHEM MPOGMIIS KOHLEHTPAIMHA 3arpsi3-
HSIOIINX BEIECTB.

CrpykTypa. Bo3amoxxHOCTH, TpUHLIUT pabOTBHI.

OOwmii anropuT™ pacyera.

Meroauueckoe obecrnedeHue.

Mogenu 3arpsi3HeHHs BOJAHBIX O0ObEKTOB.

JlaGopatopHnas pa6ora Ne 6. IIporpammHslif kommieke Crankep

a b wneE

Pacuet HOpM 00pa30BaHUSI OTXO/IOB.

Pacuer kiacca OmacHOCTH CIIOKHBIX OTXOJIOB.
CrpyxTypa. Bo3amoxHOCTH, TPUHIIATT pabOTHI.
OOwmii anropuT™ pacyera.

Meroauueckoe obecredeHue.

JlabopaTopnasi pabora Ne 7. O6paboTKa IKCIEPUMEHTATbHBIX TAHHBIX, IOCTPOCHHUE CTATUCTHYC-
CKHUX MOJEJIEN.

Perpeccuonnslil aHanm3

MHK.

O0paboTka MaccuBa JaHHBIX.
[Tonydenue >MIUpPUIECKUX MOJEIEH.
Metoaunueckoe obecredeHue.

a bk wbnE



© 0N W

12

13.
14.
15.

16.

17.

18.

19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.

30.

31.
32.

30

IlepeyeHb BONPOCOB /ISl IPOMEKYTOYHOM aTTecTannu (3a4er)

PaznoBunHoctu nporpammuoro odecrnedenus as [1K. O6mas xapakTepucTuka crienuaib-
HBIX IIPOTPaMM .

OOm1ast xapakTepUCTHKA CIIEIHABHBIX Tporpamm MojenupoBanus XTC. Moaenupyromue
nporpammsl 1 pacuera XTC.

Yro noHnMaeTcs noJ NporpaMMHbIM o0ecrieueHneM?

Kakas cymiectByer kinaccuukanus mporpaMMHOT0 o0ecTiedeHus?

Jlist 9ero npeHa3Ha4eHbl HHCTPYMEHTAIbHbIE IIPOTPaMMHBIE CpeicTBa?
Kak ucnons3yrorcst coBpemennsie CAIIP?

[lepeuncnure HanboJIEe N3BECTHBIC HHTEIPUPOBAHHBIEC TTAKETHI.

KakoBo Ha3HaYeHHE aHTUBUPYCHBIX IPOTpamMm?

Crenanu3upoBaHHbIe IporpamMMsl ( mporpaMMmHoe obecrieuenne ¢pupm Jloryc u Mure-
rpa).

. Ha xakux IMPpUHIUIIAX CTPOATCA CIICHHUAJIBHBIC ITAKETBI IPUKJIIaJHbIX HpOFpaMM?

11.

[Touemy KOMMepUecKHe CIEIHATN3UPOBAHHBIE MOJICIHPYIONINE MPOrPaMMbl UMEIOT OJ104-
HYIO CTPYKTYpY?

. Kakmne MCTOJbI pacdyeTa TCPMOJUHAMUUCCKHUX BCIINYUH OOBIYHO BKJIIOYACT MOACIIMPYrouias

cucrema?
KaxoBbl BO3MOKHOCTH U HazHaueHue Moaenupyroumx cuctem HYSIM, HYSYS?
Kaxue mozenu ucnoap3yroTcss B aMMHOBOM TakeTe?

XapakTepuctuka nporpaMmmHoro kommiekca [IPU3MA. Bo3moxHocTH, npuHIUI paboThI.
OO01muii anropuT™ pacyera.

XapaxTepucTuka nporpammuoro komuiekca MOJ{YJIBHBI DKOPACYET. Bo3MoxHo-
CTH, IpUHIUI padoThl. OOLIMIA anropuT™ pacyera.

Xapaxtepuctuka nporpaMmmuoro komimiekca 3EPKAJIO. Bo3zmoxxHOCTH, TPUHIUT paOOTHI.
OO0t anropuT™ pacyera.

XapakTepucTHKa mporpaMMHoro komiiekca Stalker. BoaMoxxHOCTH, PUHIHIT PaOOTHI.
OO0t anropuT™ pacyera.

XapakTepuctuka nporpaMMHoro kommiekca LIIYM. Bo3moxknoctu, npuHuun padotsl. O6-
IIUH aJTOPUTM pacyeTa.

Cxema pa3pabOTKu IPOrPaMMHOTO OOECTICUSHHS ISl PEIICHHS 3a7a4 XUMUYECKON TEXHO-
JIOTUH NPOMBIIIEHHOW 9KOJIOTMH

OCHOBBI IOCTPOEHUS CTATUCTUYECKUX MOEIel

Perpeccuonnsiii ananu3 — MHK.

MatemaTuueckrue MOJIEH B 3KOJIOTHH.

MogenupoBaHie OMOJIOTHYECKHUX MPOLIECCOB

Monenu u MeTo/Ibl aHaJIN3a MPOCTPAHCTBEHHO-BPEMEHHBIX CTPYKTYP

MaremaTuueckne MOJIEIHN SKOCUCTEM

MonenrpoBaHue 3KOJOTHUYECKUX CUCTEM U IIPOLIECCOB

IIpocreiimme MaTeEMaTHUECKUE MOJIEH NTONYJISIIUOHHON TMHAMUKH

Kakwue cymiecTByroT mporpaMMbl OIpeeieHns yiepoa oKpyxKaroliei cpesie npu aBapusix?

Ha xakux pacueTHbIX cxemax 0Oa3upyercs mporpamma MporHO3UPOBaHUs MOCIEICTBUIN aBa-
PHUITHBIX BBIOPOCOB CUIIBHOJEHCTBYIONINX SITOBUTHIX BemiecTB «I1TTA»?

Kakue pacuetHsie MeTOABI peKOMEHI0BaHbI 151 onpeaenenus [1JIC?

B uem npuHnmnuansHoe otauuue nporpamm ¢pupmsl «HTErpam» 1 mporpaMMHBIX CPE/ICTB
bupmsl «Jloryc»?
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33. B ueM mpeumyIinecTBo MporpaMMHOTo odecreueHus st orieHku prucka DNV Software
SAFETI u PHAST?
34. Yro takoe [ UC-TexHomorun?

SMETOAUYECKHUE MATEPHUAJIbI, OITPEAEJIAIOIMUE ITPOUEALYPBIOLIE-
HUBAHUSA 3HAHUI, YMEHUI, HABBIKOB 1 ONIBITA JEATEJIBHO- .
CTU,XAPAKTEPU3YIOIUX ITAIIBI ®OPMHUPOBAHUA KOMIIETEHIIUHN

OueHyBaHUE 3HAHUN, YMEHUW, HABBIKOB U OIIbITA JEATEIbHOCTH MPOBOJAITCS Ha OCHOBE CBE-
JeHUH, TpUBOAUMBIX B KapTe KoMmeTeHIMil Ha pa3lu4HbIX dTanax ux ¢opmuposanus (Tabdn.2
uTabn.3) Hactosimero [IpunoxeHust.

Llenb TEKyIIero KOHTPOJIS YCIIEBAEMOCTH 110 y4eOHBIM JUCHUIUIMHAM B CEMECTPE — IPOBEPKa
npuoOpeTaeMbIXx OOYUYaIOIIUMUCS 3HAHWN, YMEHUH, HAaBBIKOB B KOHTEKCTE (POPMHUpPOBAHUS ycTa-
HOBJICHHBIX 0Opa30BaTEIbHON MPOTpaMMON KOMIIETEHIIMH B TEUEHHE ceMmecTpa. TeKyluid KOH-
TPOJIb OCYIIECTBIISIETCS Yepe3 CUCTEMY OLIEHKH MPErno/iaBaTeieM BCeX BHIOB PaboT 00ydarommxcs,
IPEyCMOTPEHHBIX pabodel MporpaMMoil TUCHUIUIMHBI U Y4€OHBIM IIJIaHOM.

[TpomexyTouHass aTTecTtanus OOydaloIIUXCs TMpEeAyCMaTpUBAaET OLICHUBAHHME PE3yJIbTaTOB
OCBOEHUS JTUCLUIUIMH (MOJyJIel), B TOM YUCIIE PE3YJIbTaTOB KYPCOBOTO IIPOEKTUPOBAHMSI, IPOXOXK-
JEHUS IPAKTHK MOCPEACTBOM UCIIBITAHUN B (hOpME IK3aMEHOB, 3a4€TOB, 3AIIUTHI KYPCOBBIX MPOECK-
ToB (pador). [IpomexyTrouHast arTecTanus MPOBOAUTCS B KOHIIE CEMECTpa.

Pa3zpaboranublii GOH]T OIEHOYHBIX CPEACTB TEKYIIEro KOHTPOIS U MPOMEXKYTOYHON aTTecTa-
LIUU UCMOJIb3YETCs JJI OCYLIECTBIIEHUSI KOHTPOJIbHO-U3MEPUTEIbHBIX MEPONPUATUN U BBIPAOOTKU
000CHOBAaHHBIX YIPABIAIOIIUX U KOPPEKTUPYIOMINX JIEHCTBUI B mpoiiecce npuoOpeTeHust o0yda-
IOIIMMHUCS HEOOXOMMBIX 3HAHUW, YMEHUH M HaBBIKOB, (POPMUPOBAHUS COOTBETCTBYIOIIUX KOMIIE-
TEHLIUH B pe3yJIbTaTe OCBOCHUS AUCLUIUIMH, IPOXOKACHUS IPAKTHUK.

B tabauye 7 npusogutcsa ¢popma IIpoTokosna skcnepTU3bl COOTBETCTBUSL YPOBHSI JJOCTUKEHUS CTY-
JICHTOM 3allJJaHUPOBAHHBIX PE3yJIbTaTOB 00y4deHHUs no aucuuiuivHe «lcnonab3oBaHue mpodeccuo-
HaJIbHBIX TPOTPAMMHBIX ITPOJTYKTOBY.
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Tabnuya 7
IIpoToK0JI 3KCIEPTU3BI COOTBETCTBHSI YPOBHS TOCTHKEHHSI CTY/I€HTOM (D.U.0.) 3aIJIAHMPOBAHHBIX Pe3yJIbTATOB 00yUYeHHsI
no aucuuniIuee «"cnonvzoeanue npogheccuonanbHvIX nPoOZPAMMHBIX RPOOYKHLOBY

CTpyKTYpHBIE 3JIeMEHThI 32JaHUI 10 JUCHUIITUHE

Ilepeyenb KOMNETEHUMH MO TUCHUIJIMHE

Brinonaenue fo-
MAILHETO 3aaHUs
CobecenoBanue
PacuerHo-
rpaduyeckue pa-
0OTBI
Tumnossle pacue-
ThI
IToaroroBka u
BBICTYIIJICHHE C
JIOKJIAZIOM
Hanucanue scce
OOPMAPOBAHNC
oTyera 1o J1abo-
paTopHBIM pado-
TAN
KypcoBoii mpo-
ext/paboTa
Bompocsr 1
Bomnpoc 2

Bugst CPC, nmpenycMoTpeHHbIe pabodei mporpaMmMoit Bormpocst
JUCLUIUTAHBI K 3a4€Ty

IIK-11 CnocoOHOCThIO MACHTH()HUIIMPOBATH MPOLIECCHI M pas3pa-
OaTpIBaTh WX paboyre MOJENH, UHTEPIPETHPOBATh MaTeMaTH4e-
CKHE€ MOJIENId B HEMaTEeMaTUYEeCKOe COJepKaHHUe, ONPenesaTh J10-
MymCHUd W TpaHUllbl IPUMEHUMOCTU MOJCIN, MATCMAaTUUYCCKU
ONHCHIBATh AKCIEPUMEHTAILHBIE NaHHBIE W ONPEIENATh UX (u-
3UUYECKYIO CYIIHOCTb, JIeaTh Ka4eCTBEHHbIE BBIBOJBI U3 KOJHYE-
CTBCHHBLIX JAaHHBIX, OCYHICCTBJIATH MAIIMHHOC MOJICIUPOBAHUC
M3y4aeMBIX IPOIIECCOB.

I1K-12 CnocoOHOCTBIO HCIIONB30BATH COBPEMEHHYIO H3MEpH-
TEJIbHOW TEXHHUKY, COBPEMEHHBIE METO/Ibl H3MEPECHHUSI.

3anusaromcs Auelky, coomeemcmayioujue KOMnemeHyusam (no CMpoKe), HOOJeHCaujum OYeHUBAHUIO C UCNOAb308AHUEM KOHKPEMHO20 OYeHOUHO20 CpeOCmad (N0 cmoo-
yam) 6 COomeemcmeu ¢ 3anIaHUPOBAHHBLIMU 8 pabouell npozpamme 8UOaAMU YYeOHbIX 3a0aHUI.

OcmanvHule Aueliky He 3aNnoaHAIOMCA.

Kpumepuu evicmagnenusi oyeHKu yCmanasnugaromess HACMoswum Gonoom oyerounwvix cpeocmes OIOIT

[Ipenonasatens « » 20 T.
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Ilpunoscenue 4

METOAUYECKHUE YKA3ZAHUA JJIAA OBYYAIOIIUXCSA ITIO OCBOEHHUTIO
JUCHUIIVIMHBI «Mcnoib3oBanue npogecCHOHATbHBIX IPOIPAMMHBIX IPOIYKTOB)

METOANMYECKHUE PEKOMEHJALIMHA 110 ITPOBEJIEHUIO JIABOPATOPHBIX 3A-
HATUIA
[Ipu mpoBeaeHUM J1a0OPATOPHOTO MPAKTHKYMa IO AMCUUIUIMHE HCIIONb3YIOTCS METOANuYe-
CKHE yKa3aHUs 10 JIaOOpaTOpHbIM padoTaM W CBeAEHUs, NpuBoauMble B [5] m3 cnucka Jlomos-
HUTEIBHOH JuTepatypsl B Paboueil mporpamme. Kpome BoimonHenus opopmiieHus oT4éra o gadopa-
TOpPHOH paboTe, MperycMaTpuBaeTcs codeceoBaHUe ¢ 00yJYaroIMMUCS 110 BOIIPOCaM CaMOKOHTPOJIS
0 KaXKJ10¥ 1abopaTtopHoi padore.



