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1. OBIIME NNOJIOKEHUSA

HopMaTuBHBIE TOKYMEHTBI, HCIIOJIb3yeMble PH pa3padoTke OCHOBHON 00pa30BaTe/ILHOI
MPOrpaMMsbI

HopmaTtusHyro nmpaBoByto 6a3y pa3padoTKu padoUeit mporpaMMBbl TUCIUTLIMHEI COCTABIISIOT:

OenepanpHbiii 3ak0H oT 29 nexabps 2012 roma Ne 273-03 «OO6 obpazoBanuu B Poccuiickoii
deneparmm» (C y4eTOM JTONOTHSHUN M N3MEHCHUH ),

®enepanpHblii 3ak0H 0T 31.07.2020 T Ne304-D3 «O BHeceHuM n3MeHeHuil B PenepalibHbIN 3aKOH
«00 obpa3zoBannu B Poccuiickoit denepaiymy 1o BOIPOCaM BOCITUTAHUS 00YUJaOITUXCSD);

«ITopsimok opraHu3alvy U OCYLIECTBICHUS 00pa30BaTEIbHON AEATEIBHOCTH MO0 00pa30BaTeIbHbIM
mporpaMMam BbICHIEr0 00pa3oBaHUSI — MporpaMMaMm OakajaBpuara, MporpaMMmMaM —CIELHHaNCTa,
porpaMMaM MarvucTpaTrypbl», YTBEPXKICHHBIH MpHKa3oM MuHucTepcTBa oOpa3oBaHHsi W Hayku PD or
05.04.2017 r N 301;

DezepalibHBI TOCYIAPCTBEHHBIA 00pa30BaTeNbHbI CTaHAapT Bhiciiero oopaszoBanus (OI'OC BO)
(®roC-3++) mo Hampasienuto noaroroBku 18.03.01 Xumudeckass TEXHOIOTHS, YTBEPKICHHOTO MPUKAa30M
MunucrepctBa oOpasoBanusi W Hayku Poccuiickont ®emepaunun ot 9 asrycra 2021 1. Ne 730
(3apeructpupoBano B Munrocte Poccuu 3 centsiopst 2021 r. N 64887);

[HonoxxeHre 0 MPaKTUYECKON MOATOTOBKE 00yYaroIMXCsl, YTBEPKACHHOE MPUKa3oM MUHHCTEpCTBa
HayKd W BBICIIETO OoOpa3oBanus Poccuiickoit ®enepanmu m MunKcTepcTBa TpocBeleHus Poccuiickoit
Oeneparuu ot 5 aBrycra 2020 r. N 885/390 (3apeructpupoBaH MuHUCTEPCTBOM FocTHlMK Poccuiickoi
Oeneparmu 11 centsadps 2020 r., peructpaumonssii N 59778);

MeroaqyeckuMH PeKOMEHIAMsAMH 10 OpPTraHU3allid 00pa30BaTEIFHOTO IpoIecca sl O0ydeHUs
WHBAJIMAOB W JIMI C OrPAaHMYEHHBIMU BO3MOKHOCTSIMH 3JI0pPOBbS B 00pa30BaTENbHBIX OpPraHU3aIMsIX
BBICIIEr0 O00pa3oBaHMS, B TOM YHCJIE OCHAIIEHHOCTH O0pa30oBaTENbHOrO TIporecca (yTBEPKICHBI
3amectureneM MunucTpa oopasoBanus U Hayku PO A.A. Kimvosemm ot 08.04.2014 Ne AK-44/058H)

Vceras ®I'6OY BO PXTY um. JI.1. MeHnpaeneena,
[Tomoxxenne o HoBomockoBckoM mHCTHTYTE (rumane) PXTY um. [I.1. Mernneneesa.

JlokampHBIE ~ HOpMaTuBHbIE  akThl ~ HoBoMockoBckoro — mHCTHTYTa  (prmmama)  PXTY
um. /L. MeHneneena.

[lonoxxeHrne O MOpSOKE OPraHU3alMM M OCYLIECTBICHUS OOpa30BaTEIbHOW MAESITENBHOCTH IO
00pa3oBaTeNbHBIM MPOrpaMMaM BBICIIEr0 O00pa3oBaHMA — MporpamMmaM OakanaBpuara, MporpaMmam
crerpaimTeTa, nporpaMMaM Marucrparypel B HU PXTY nMm. JI.M1. MenneneeBa, NpUHATHIM PELICHUEM
VYuenoro copera HU PXTY um. /.. MenneneeBa ot 30.10.2019;

[lonoxxenuss 00 31eKTpOHHOM WHGOpPMaLMOHHO-00pa3oBaTeabHOl cpeae HoBomockoBckoro
nHCTUTYTa ((prmana) QenepanbHOro TOCYIApCTBEHHOrO OOHKETHOTO OOpPa30BaTEIILHOTO YUPEHKISHUS
BhIcIero oOpasoBanus «Poccuiickuii XuMUKO-TeXHONOrnYeckuil yuusepeurer umenu J. 1. MenneneeBa»

OcHoBHasi mpodeccroHanbHas oOpa3oBarenbHass mporpamma (manmee — IIporpamma, OITOIT)
COCTaBJIcHA B COOTBETCTBHHM C TpeOoBaHusMU DenepanbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOrO
CTaHJapTa Bbiciiero oOpa3oBaHus (ypoBeHb OakanaBpuara) IO HampaBleHHro moxaroroBku 15.03.04
ABTOMaTH3alUsl TEXHOJIOTHYECKUX MPOLECCOB U MPOU3BOACTB, YTBEPKICHHOTO MPUKa30M MMUHHCTEpCTBA
obpazoBanusi u Hayku Poccuiickoit ®enmepamym ot 5 aBrycta 2020 r. N 885/390 (3apeructpupoBan
MunucrepctBoM toctuiui Poccutickoir @eneparu 11 centsiopst 2020 ., perucrpanuonusii N 59778)
(®r'oC BO), pexomenpamusmu YueOHo-MeTonudeckoi komuccun HU PXTY um. .M. MenaeneeBa u
HAKOIUICHHBIM OIBITOM MpPEMNO/aBaHus JUCHUIUIMHBL Kaenapol Asmomamuszayuu npou3e00CmeeHHbIX
npoyeccog HU PXTY um. JI.U. MenneneeBa (nanee — Muctutyt). [Iporpamma paccuntana Ha U3ydeHHE
JUCLUIUIMHBI B T€YEHHE 1 cemecTpa.

KonTpoine ycieBaeMOCTH CTYAEHTOB BEIETCA IO MPUHATON B IHCTUTYTE CUCTEME.

Pabouast mporpaMma JWCHMIUIMHEI MOXKET OBITh pPEANM30BaHA C IMPHUMEHEHHEM JIIEKTPOHHOTO
00y4eHHsI ¥ IMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHI MOTHOCTHIO HITH YaCTHYHO.

2. IEJIb ¥ 3AJJAYHA OCBOEHMS YUYEBHOM JUCLUIIJIMHbBI



Llenb10 OCBOGHHUS TUCLMIUTUHEL ABISETCS (OPMHUPOBAHHUE CIEAYIOINX KOMITCTSHIIHHI:

- TOTOBHOCTBIO IPUMEHSTh aHATUTHYECKHE U YHCIICHHBIE METOIBI PEIIEHU T TOCTABJICHHBIX 3a/1a4, HCIIOIb30BAaTh
COBpEMEHHBIE HH(OPMALMOHHBIE TEXHOJIOTHH, MPOBOJUTH 00pabOTKY MH(POPMALMK C HCIIOIb30BaHUEM HPHKIATHBIX
MIPOrPaMMHBIX CPelCTB chepbl NPOheCcCHOHATBHON ASSITENHHOCTH, HCIIOIb30BATh CETEBbIE KOMIIBIOTEPHBIE TEXHOIOTHI
1 0a3bl TaHHBIX B CBOeH MpogecCHOHATBHON 00JIaCTH, MAKETHl MPHKIAJHBIX IPOrPaMM UL pacdeTa TEXHOJIOTHYECKUX
mmapaMmeTpoB 000pyIOBaHU

-CITIOCOOHOCTHIO TIAHUPOBATH M TPOBOIUTH (GU3NUYECKHE U XUMUIECKHE SKCIIEPUMEHTHI, POBOIUTH 00paboTKy
UX PE3yNbTaTOB M OLCHUBATH IOTPELIHOCTH, BBIIBUIATh THIIOTE3bl M YCTaHABIMBATH TPAaHMIBI MX IPUMEHEHHS,
NPUMEHSTh METOIbl MATEMAaTHYeCKOTO aHajM3a M MOJCIHPOBAHMS, TEOPETHYECKOIO M OKCIEPHMEHTAIBHOTO
HCCIICIOBaHUSL.

3agadamMul MPENoAaBaHNsl AMCIUIUINHBI SIBIISTIOTCS:

— O3HAKOMJICHHE CTYACHTOB C MAaTEMAaTUYECKNUMHU MOJACIISIMU O6’beKTOB XHUMHUYECKOH TCXHOJIOTUH,

— U3YUCHHUE MCTOHOB PCUICHHSA PA3JIMYHBIX 3aJad C NPUMEHCHUEM aJIrOpUTMU3ALNU U MIPOrpaMMHpPOBAHUs, a
TaKX€ MCTOJ0B MOJACINPOBAHUA U OTITUMU3AIIUN 06’beKTOB XUMHYECKON TEXHOJOTUH Ha SBM,

— IPOACMOHCTPUPOBATH TPUMEHEHUE N3YUCHHBIX METOA0B K KOHKPETHBIM 3a/1adaM.

3. MECTO JUCHUILIUHBI B CTPYKTYPE OIIOII

Huctummaa B1.B.03 MonpeanpoBanue XHMMHMKO-TEXHOJOTMYECKHX TMPOLECCOB OTHOCHTCS K
BapuarusHoit yactu 610ka 1 JIucimIumHb! (MOILYIIH).

JucuunmmHa 6a3upyeTcs Ha AMCHUILTMHAX (Momyisix): «Maremarnkay, « OcHOBBI HH(GOPMaLmOHHBIX
TexHonoruit», «I[lpodunabHoe mnporpaMmHOe oOecriedeHrne I pelieHus 3aaad  MpodhecCHOHATBHON
JeSITeIbHOCTI» 3HAHHS M HAaBBIKHU, TIOJyYeHHbBIC TIPU U3Y4YECHHU THUCIMILIMHBI « MOIEINPOBAHNE XUMHUKO-
TEXHOJIOTUYECKHAX IPOLIECCOBY, UCIONIB3YIOTCS CTYAEHTaMH MPHU BBIOJHEHUH KYPCOBBIX M BBITYCKHON
KBTM(PUKAIMOHHON PabOTHI.

4. TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA JUCHUITIJINMHBI

W3ydenne MCHMIUIMHBI HANpaBICHO HAa NPHOOpPETEHHE CICAYIOIMX KOMIIeTeHUMd M
WHINKATOPOB WX JOCTHKEHHUSI:

3agaya K
. 0/1 ¥ HAaMMEHOBaHNe UHANKaTopa
npodeccuoHaILHON Kon n nanmenosanue [1K
noctikerust OITK
JIeSITENbHOCTH
Pemenne npuknagusix u (IK-4 IK-4.2

TCXHOJIOTHYCCKHX 3aa4 C T'oToB MMPUMCHATDH HH(l)pOBI)IC I/IH(l)OpMaHI/IOHHI)Ie

Hcnosb3yer ceTeBble KOMIbIOTEPHBIE
VICIIOJIb30BAHUEM CPEJICTB [TEXHOJIOTUU JUIsl PEIICHHS TEXHOJIOTUYECKUX

TEXHOJIOTHUH IJI TOJIYyUCHUS

AQBTOMATH3ALNH U 3a7a4 B Mpo(hecCHOHaIbHOM 001acTy. .

nHpopMmaimu B chepe cBoeit
KOMIIBIOTEPHBIX eI TebHOCTH %

< npodecCHOHANBHOM AESATEILHOCTH.

TEXHOJIOTHH
OcymiectBienue HayyHo- | ITK-5 IK-5.1
HCCIIEI0BATEIHLCKON Crioco0OeH OCyIIEeCTBISATh HPOBEACHHE paboT

CriocoOeH IUTaHUPOBATh U MIPOBOANTH
esITeNbHOCTH TI0 mo obpaboTke W  aHaNM3y  HAyIHO-

. (bu3MYecKre U XMMUUECKUE
PELICHHIO IPUKIIAHBIX | TeXHHYECKOH HH(pOpPManuK | pe3yJbTaToB
. . SKCIIEPUMEHTEHI, TPOBOIUTH 00PabOTKY

3a71a4 XUMUYECKOH WCCIIEIOBaHU, BBITIOIHATH

UX pe3yJabTATOB M OLICHUBATh
TEXHOJIOTUH 9KCHEPUMEHTHI U O(OPMIIATE PE3YIbTATHI

TIOTPEITHOCTH, BBIABUTATh TUIIOTE3BI U
YCTaHaBJIMBATh I'PAaHUIBI UX
IIPUMECHCHUS, IPUMEHATE METOIbI
MaATEMaTHYCCKOTO aHaJIn3a U

HCCIIeIOBaHUI 1 pa3pabOTOK, TOTOBHOCTD
OCYIIECTBIISATH MOATOTOBKY JOKYMEHTAIINH,
MPOEKTOB ILIAHOB M IIPOTPAMM MPOBEICHUS
OTJENBHBIX 3TANOB PaboT




B pesynbsrarte n3ydeHusi AMCHHUILIMHBI CTYICHT 0aKaTaBpHaTa J0JIKEeH

3uamp:

— OCHOBBI Ju(p(epeHnnanTbHOr0 HHTErPATHHOTO HCUYHCIEHUA (GYHKIMHA OZHOW M HECKOJIbKUX IIEPEMEHHBIX,
AQHATNTHYECKOH T€OMETPHH U JIMHEHHOH anreOpbl, BEKTOPHOTO M TapMOHMYECKOTO aHAIN3a, TEOPHH OOBIKHOBEHHBIX
1 depeHInaIbHBIX YpPaBHEHUH, HHTErPAIbHBIX MPeoOpa30oBaHU, OCHOBBI YHCIEHHBIX METO/OB, JIEMEHTHl TEOPHH
(yHKIUHA KOMIDIEKCHOM TEpEeMEHHOW, SIIEMEHTHl TEOPHH BEPOSATHOCTEH M MAaTEMaTHYeCKOW CTaTHCTHKU B O0OBEMeE,
JOCTATOYHOM /ISl N3y9IEHHsI €CTECTBEHHOHAYUHBIX JUCIUILINH Ha COBPEMEHHOM HaydHOM YpPOBHE

Ymemn:

— WCIOJIb30BaTh MaTEMaTUYECKUIl annapaT ¥ HHOPMAaIlMOHHBIE TEXHOJIOTUH TIPH U3yYEHHH €CTECTBEHHOHAYYHBIX
JUCIUTIIIH

Bnaoembs:

— Mmeronamu  quddepeHnnpoBaHus, WHTETPUPOBAaHUS (QYHKIMI, OCHOBHBIMH aHAIUTHYECKUMU M YHCJICHHBIMH
METOJIaMU pellieHHs anredpandeckux U AupdpepeHnaIbHbIX YPaBHEHHH U UX CHCTEM

5. OFBEM JUCHUIIJIMHBI U BU/IbI OBPA30OBATEJIBHOI'O TIPOLHECCA

O6iast TpymoeMKocTh (3.e./ uac): 2/72. KonraktHas pabora aymuropHas 6 4ac., W3 HHX: JIEKIMH -4 dac,
npaktuyeckne — 2 yac. CamocrosiTenbHas pabota cryaeHta 62 uac. Dopma NMPOMEKYTOUHOTO KOHTPOJIS: 3auér.
Jucuunnuna usydaercs Ha 4 Kypce B 8 cemectpe.

O0bem
Buja yueOHoii paGoThl
3.e. alfiﬂ'

O0umas Tpy10eMKOCTb I CUMIIJIMHBI 3 72
KonrakTHas padora - ayIuTOpHbIE 3aHATHA: 0,167 6
Jlexuun 0,111111111 4
Ipaktuueckue 3anstus (I13) 0,055555556 2
Jla6opatopusie pabotsl (JIP) 0,000 0
CamocrosiTeJibHas padoTa 1,722 62
CaMoCTOsATENbHOE H3YUCHUE PA3/ICNIOB THUCIIMILUTHHBI 0,833 30
[oaroroBka x maboparopHsM padotam (JIP) 0,889 32
IonroroBka kx nmpaktudeckuM 3aHATHIM (I13)

®opma (b1) KOHTPOJISL: 3a4ém

JK3aMeH - -
KonTakTHas paboTa - MpOMeXyTOUHas aTTeCTaIlHs - 4
[MonroroBka K 3K3aMeHYy. - -

6. COAEP) KAHUE JUCHHUIIJINHBI
6.1. Pa3aeiisl QUCHUIIMHLI M BUABI 3AHATHIR
aK. 4yacoB
Ne zmcll):::fﬁﬁnu Bcero B 1;[' Jdekuwun | ° :q' IIpak. B :;'q' Jlab. B 11;.11. Cam.




dopme ¢opme dopme dopme

n/n MPAaKT. NpaKT. | 3aH. | NpakT. | padoThl | MpakT. | padoTa
MOAT. MOAT. MOAT. MOAT.

1. | Pasnen 1. 7 0,5 0,5 6
M(\TIPT"/"‘\(\RQUV/'P

2. | Pasnen 2. 7 0,5 0,5 6
QOunrunpRanag

3. }:aweﬂ 3. 11 0,5 0,5 10
Pasnen 4.

4. YV CTONYHBOCTH 11 05 05 10
XUMHYECKHX ! !
pEaKTOpOB

5. aneﬂ 5. 10,5 0,5 10

6. ]11’332163 6. 10,5 0,5 10

7. | Pasnen7. 11 1 10
Meronry
KonrakthHas 4
nalnra
HUTOI'o 72 0 4 0 2 0 0 0 62

6.2. Conep:xanue pa3aejaoB TUCHUILIHAHbBI

Pazngen 1. Monennpoanne KHHETHKM XUMHUECKHX PEaKIIHit

O61mmas nocranoBka 3anaun ontuMuzanuu X1 C. Kpurepun ontumuzammu XTIT u XTC. MuHuMHU3anus KpUuTepus MpuBeEHHbBIX 3aTpaT. KOHCTaHThI
XUMHUYECKUX peakuuii. 3akoH AppeHnyca. Pacuér napamMeTpoB KuHETHYECKUX ypaBHeHHH. OcoOeHHOCTH MeToa pacyéra. [IoHATHS XMMUUECKOit
KHHETHKH, COCTaBICHHE cucTeM quddepeHInanbHbIX ypaBHSHIH KHHETHKHI CIIOKHBIX XMMHYECKHX peakuuii. MoxenupoBanue CHCTEM
OOBIKHOBEHHBIX IH() hepeHINaNbHbIX YPABHEHHI KHHETUKH CIIOKHBIX XUMUYECKHUX PeaKIUii.

Pa3nen 2. Onrummsanus Tennoo6menHsIx mponeccos Ha IBM Mojenuposanue Temoo6MeHHbIX TiporieccoB Ha IBM
Kputepun onTEMH3aIMHU TEINI000MEHHBIX anmapartoB. [IoBepXHOCTH TemnooOoMeHa, Ko QUIIHEeHTH! TeII00TJa4H, TeII000MeHa, TeIIoNepeJadH.
Pacuér napamMeTpoB TEmI000MEHHBIX anmnapaTtoB Ha DBM. Pemenne cucteMbl HEMHEWHBIX YpaBHEHUH MaTeMaTHYECKOW MOJienH anmapara Ha DBM.
MogzenupoBaHHe TEMIEPaTypHOi KHHETHKH TEINIO0OMEHHOro anmnapaTta Ha OBM.

Pa3aen 3. Onrumanshoe npoekTHpoBaHUe TPYGONPOBOIOB Y PaBHEHHS MATEMATHYECKOH MOIETH

Pacuér mpocroro Tpybomposoma. Pacuér cioxHoil TpybompoBomHoi cetu. IlpoekTHpoBaHue TPyOOIPOBOAHOII CETH IO MHHHUMYMY KPHTEPHS
NpUBEAEHHBIX 3aTparT.

Pa321€.]'l 4. YCTOHYHBOCTD XUMHYECKHX peakTopoB YUET HAZEKHOCTH CI0KHBIX CUCTEM NPH ONTUMH3ALIUU
Metoauka pacuéTa YCTOMYHBOCTU XHMHYECKOTO peakTopa. ['paduueckass HHTEpHpETalHs yCTOMYMBOCTH PEaKTOpa. YCTOWYHBOCTH CHCTEMBI
XUMHYECKHH PeaKkTop — TeINIO0OMEHHUK.

Pa3znen 5. Tlocranoska 3amaun anammsa XTC u MeToms! ee pemenus OGImas METOIMKA PENIEHns CTPYKTypHOTO anammsa XTC
Ananmus crpykrypsl XTC. MeToauku ompeaeneHus nocieaoBateabHocTi pacuéra cinoxHoit XTC. Teopus rpadoB. [leKOMIO3HIHOHHBII U
MHTErpalbHbIi MeTO/Ibl pacyéra cioxHon XTC.

Pa3pen 6. Tlocranoska 3amaun pacuera 3aMxnyToit XTC. CHCTEMHBIH TIO7X0 MpH MofemnpoBanuu XTC
XTC ¢ 0OpaTHBIMH CBSI3IMH 110 MATEPHAIBHBIM U TEIUIOBEIM ITO0TOKaM. OcOO€ HHOCTH COCTABICHHUS MaTeMaTHIecKuX Mojeneil. MoxenupoBaHue
cnoxzoi XTC na OBM. Hcnons3oBaHne cHCTEMHOro 1mojaxoa npu MojenupoBanuu XTC na DBM.

Pasnen 7. Meronsl MmaTemMaTHuecKoii CTATHCTHKM U1 06pabOTKH
O6paboTKa IKCIEPUMEHTAIBHEIX JAHHBIX - AIMIPOKCHMAIHS (YHKIHH HECKONBKUX ITePEMEHHBIX

Pa3znen 7. Meronst MaTematiueckoii craTHCTHKH JUIs 00pabOTKH

O6pa60TKa OKCIIEPUMEHTAJIBHBIX JaHHBIX - alllIpOKCUMaNUs (pyHKI_II/II/I HECKOJIbKUX IIEPEMEHHBIX

7. COOTBETCTBUE COJIEP’KAHMSI TPEBOBAHUSIM K PE3YJIbTATAM OCBOEHUSI
TACTATLTAHBI

— N[N (<t (n [\O |~

B pesynbTaTe OCBOEHHS JUCIUILIMHEBI CTYCHT JOJIKEH: S!c|s|8|/8|8|8
oE R A A&

NININIIS|S| K

AA A A A A A

3HaTh:




— OCHOBBI JH(pdepeHnInanT HOr0 HHTErPATbHOTO UCYHUCIEHUS (QYHKIIMN OTHOM
U HECKONBbKMX IIePEMEHHBIX, AHAJUTHYECKOH TeOMETpUH U JIMHEHHOH
anreOpbl, BEKTOPHOTO M TapMOHHYECKOTO aHAIN3a, TEOPUH OOBIKHOBEHHBIX
muddepeHINANTBEHBIX YpaBHEHUH, WHTETPAIBHBIX MPeoOpa3oBaHU, OCHOBEI
YHCIIEHHBIX METOIOB, SJIEMEHTHI TEOPUU (YHKINH KOMIUIEKCHOH ITIEpEMEHHOMH,
SJIEMEHTHI TEOPUU BEPOSITHOCTEH M MaTeMaTHYECKOW CTAaTUCTUKU B 0Obeme,

YMeTh:

— MCITOJIb30BaTh MaTeMaTUYECKUM arrapar u I/IH(l)OpMaL[I/IOHHBIe TCXHOJIOTUN
+
pyu U3Y4YCHUN CCTCCTBCHHOHAYYHBIX JUCHUIIIINH

Baners:

MeToaMHu A GepeHIIpOBaHNS, HHTETPUPOBAHUS (DYHKIINH, OCHOBHBIMY
AHATUTHYECKUMH U YHCIEHHBIMH METOJaMHU PEICHHs anreOpandeckux 1
mddepeHINANBEHBIX YPaBHEHUH U UX CHCTEM +
—  muddepeHInanbHBIX YPaBHEHUH U UX CUCTEM

Bpwyﬂbmame 0CBO€EHUA 6ucuumw—tbl cmyéeHm 00JIICeH 081a0eb cnedyiowwwu KOMIICTCHIIUAMU U

HHIWKATOpaMHU UX JOCTHIKCHUS.

Yuusepcansubie KomnereHInH (YK) 1 HHANKAaTOPBI UX JOCTHKECHUS

PO ecCHOHATBEHON eI TETbHOCTH.

e o | o o |~
Ko 1 HauMeHOBaHHE HHANKATOPA sle85l8I8|8|5
Kon n naumenoBanue I1K g|e 2R lEg Y
noctmwkerns 11K 2|29 (8|9|g
[~V V-V Y- Wi - Wi - Wi - =
T1K-4 1K-4.2
['0TOB pUMeEHSTh U(POBBIC
Hcnonb3yeT cereBble KOMIBIOTEPHbBIE
WH(OPMAIIMOHHBIE TEXHOJIOTHH ISl PEIICHUS
., | TEXHOJOTHH JUIsl TOJTYYEHUS
TEXHOJIOTHIECKUX 337124 B MPO(eCcCHOHATEHON . i+
nH(pOpMAaIHH B cepe cBoer
00J1aCTH. JEATENLHOCTH

K-5
no o0paboTKe W  aHaIM3y  Hay4HO

I/ICCHGZ[OBaHPIﬁ, BBIIIOJIHATH
OKCIICPUMCHTBI 1 0(1)0pMJ'I$ITI> PC3yIbTaThL
I/ICCJ'IGZ[OBaHI/Iﬁ n pa3p360T01<, TOTOBHOCTb

Crioco0eH OCyIIECTBIISATh NpoOBeAeHHe padoT

TEeXHUYECKOH WH(OpMannu u pe3yabTaToB

I1K-5.1

Crioco0eH IaHnpoBaTh M MPOBOANTH
(buU3NIECKUEe U XUMHYCCKHE

HX PE3YJIbTAaTOB U OLICHNUBATH
TNOTPEIIHOCTH, BBIABUT'ATh TUIIOTE3BI U

HKCIEPUMEHTBI, IPOBOUTH 0OPAOOTKY

+ | +
YyCTaHaBJIMBaTh I'PaHUIbI UX
OCYHICCTBJIATH NOATOTOBKY JOKYMCHTAIUHU,
MPUMCEHCHUS, IPUMEHATE METObI
IMPOCKTOB IJIAHOB U IPOTrpaMM NPOBCACHUA
MaTC€MaTU4YCCKOTO aHaJIn3a U
OTACIJIBHBIX O5TAIIOB pa60T
MOJCINPOBaHUs, TECOPETUIECKOTO U
SKCHEPUMEHTAIIBHOI'O UCCIIEJOBaHUA.
8. MPAKTUYECKHUE U JIABOPATOPHBIE 3AHATUSA
8.1. IIpakTHyecKkue 3aHATHS
IIpakTHYecKkue 3aHATHSA U Pa3/ielibl, KOTOPbIe OHH OXBAThIBAIOT
No paznena
HanmenoBanue mabopaTropHbIX padoT Yacwr
JMCIUTLIIAHBI
Pa3)1€ﬂ 1 MOHCJ’II/IpOBaHI/IG KHHCTHUKHU CIO0KHBIX XUMHYCCKHUX peaKHI/Iﬁ 0'5

Pasnen 2 |MozenupoBaHue TEMI000MEHHBIX




3 Pasnen 5 |MozenupoBaHHe XMMUYECKUX PEAKTOPOB 0,5

4 Pazmen 6  |Anamu3 crpyktyphl 1 pacuét XTC ¢ momornrsto Teopuu rpadoB 0,5

8.2. JIaGopaTopHbIe 3aHATHS

He npeaycmoTpensl

9. CAMOCTOJSITEJIBHASA PABOTA

CamocrosTenbHas pad0Ta MPOBOIUTCS C IEJIbI0 OCBOCHHS 3HAHWUN W YMEHHMH MO JUCIUIUIMHE W
npeycMaTpUBacT:

- O3HaKOMJIGHHE U TpopaboOTKy pPEKOMEHIOBAaHHOH JUTepaTypbl, paboTy C BIEKTPOHHO-
OMOIMOTEYHBIMHM CUCTEMAMHU;

- BBINOJIHEHHE UHUBUIYAJIbHBIX 3aaHUN;

- ydacTue B CEMHHApax, KOH(PEPEHIHX, TPOBOAUMBIX B IHCTUTyTE MO TeMaTHKE AUCIUIUIMHBL;

- TIOJATOTOBKY K BBITNOJHEHHIO KOHTPOJIBHBIX paboT 110 MaTepralty JISKIIMOHHOTO Kypca;

- TIOATOTOBKY K CAa4€ 3auéma 110 TUCIUIIINHE.

[TnanupoBanue BpeMEHH Ha CaMOCTOSITENIbHYIO paboTy, HEOOXOIMMOTr0 Ha N3yYEHUE TUCIUIIIMHBIL,
CTyI€HTaM HAJIO0 OCYLIECTBJIATH Ha BECh MEPHUON HM3Y4EHMs, INpEeIycCMaTpUBas IPH 3TOM PETYISAPHOE
MOBTOPEHHE MPOWJICHHOr0 Marepuana. Marepuani, 3aKOHCIIEKTUPOBAHHBIA HA JIEKIHAX, HEO0O0XOJUMO
PETYISPHO JOMONHATH CBEACHUSIMH U3 JINTEPATYPHBIX UCTOYHUKOB, ITPECTABICHHBIX B pabodeil mporpamMme.
ITpu pabore ¢ yka3aHHBIMH HCTOYHHKAMH PEKOMEHIYETCS COCTABIISITh KPATKUH KOHCIIEKT MaTepuana, C
00s13aTeNTbHBIM (PUKCUPOBaHUEM OHOJIOrpaHIECKUX TAHHBIX HCTOYHUKA.

10. OHEHOYHBIE MATEPHAJIBI
OneHouyHble MaTepuanbl MPEACTaBIEHBl B BHJIE OTIAEIBHOTO JOKyMeHTa — (DOHJa OLleHOYHBIX
CPEJCTB, SBJISIONIETOCS HEOTHEMIIEMON YacThI0 paboyeil mporpaMMbl IUCIATIIIHHBL

11. METOANYECKHUE YKA3ZAHUS 110 OCBOEHUIO JUCIIUITVIMHBI

OpraHuzaius 00pa3oBaTeIEHOTO TMPOIecca PeraaMeHTHPYEeTCs yIeOHBIM TUTAHOM W PACIIACaHWEM YYeOHBIX
3aHATHH. SI3BIK 00ydeHMs (TpenojaBaHus) — pycckuil. s BceX BUAOB ayJUTOPHBIX 3aHATHN «4ac) YCTaHABIHBAETCS
MPOJIOJDKUTENBHOCTBIO 45 MUHYT. 3a4eTHasl €IMHULA COCTABISIET 27 aCTPOHOMHUYECKUX YacOB WM 36 aKaJeMUYECKUX
gac. Uepe3 kaxmpie 45 MUH KOHTaKTHOW Pa0OTHI JAETaeTCs MepephliB MPOAODKUTEIFHOCTRIO 5 MHH, a TOCE JBYX Yac
KOHTAaKTHOH pabOoTHI elTaeTcsl IepephIB MPOJOIKUTETFHOCTRIO 10 MUH.

CereBas (hopMa peamu3aIiu MporpaMMbl JUCITUTLTAHEI HE UCTIONIB3YeTCS.

OOyuaromuiicss IMEET MPaBO HA 3a4eT Pe3yIbTaTOB OOYUYCHHS IO AWCIUILIMHE, €CITM OHAa OCBOCHA WM IIPH
TTONTyYCHUN CPETHETO MPOodecCHOHATHHOTO 00pa3oBaHusl U (FUTH) BBICIIETO 0Opa30BaHUS, a TaKXKe JOIOJHUATEIHLHOTO
oOpazoBaHus (IIpy HAIMYNK) (ajiee - 3a4eT pe3ysbTaToB 00ydeHNs1). 3auTeHHbIE Pe3yIbTaThl OOYUeHUS YUUTHIBAIOTCS
B KaueCTBE PE3yAbTATOB MMPOMEKYTOUHOM aTTeCTAIlMY B YCTAHOBJICHHOM B VIHCTUTYTE TTOpSIKE.

11.1. Odpa3oBaTeibHbIE TEXHOJIOTHH

OO0pazoBarenbHBIA MpoLecC IPU OCBOCHUH JMCHUIUIMHBI OCHOBBIBAETCSl HAa WMCIOJIB30BAaHUN TPaJAULHOHHBIX,
WHHOBALIMOHHBIX M HMH(OpMaIMOHHBIX 00pa3oBaTelbHBIX TeXHONOTHN. Bo3morkHa peannzarus OIIOII ¢ npumenennem
9JIEKTPOHHOTO OOYYeHHSI W JAWCTAaHIMOHHBIX 00pa3oBaTElbHBIX TEXHOJNOTHH. TpaauiMoHHBIE 0OpazoBaTeNbHEBIE
TEXHOJIOTHH  MPEACTABICHBl JIEKIUSIMH W CEMHHapCKUMH  (IPAaKTUYECKUMH) 3aHATHAMHU. VIHHOBaI[MOHHBIE
o0pa3oBaTeNbHbIe TEXHOJOTHH HCIIONB3YIOTCS B BHUJIE NPHUMEHEHHS aKTHBHBIX W WHTEPAKTHBHBIX (OPM MPOBEICHHS
3anaTHid. MHpopManmoHHEIe 00pa3oBaTeNbHBIE TEXHOJOIHH PEATM3YIOTCS ITyTeM aKTHBH3ALUH CaMOCTOSTENBHOM
paboTHI cTyneHTOB B HH(OpMAaIMOHHONW 00pa3oBarensHOM cpene. [Ipu nmpoBeneHnn yaeOHBIX 3aHATHI 00ecreunBaeTCs
pa3BuTHE y OOyYaroIUMXCS HABBHIKOB KOMAHIHOH pa0OThI, MEXIMYHOCTHOH KOMMYHHMKALMH, NPUHATHS pPELICHHH,
JMHUIEPCKUX KadecTB (BKIIIOYAs POBEICHNE HHTEPAKTUBHBIX JICKIIMH, TPYIIOBBIX AUCKYCCHH, POJIEBBIX UTP, TPECHUHTOB,
aHaIN3 CUTYyallMi W UMUTAIIMOHHBIX MOJENCH, MpenoJaBaHue QUCHUILIHH (MOyiel) B popMe KypcoB, COCTaBICHHBIX
Ha OCHOBE PE3y/IbTaTOB HAYYHBIX MCCIEAOBAHMH, MPOBOJUMBIX OpraHHU3aIlMel, B TOM YHCIIE C YI€TOM PETHOHAIBHBIX
0co0eHHOCTel MPodecCHOHATBHON AESTENbHOCTH BBIITYCKHUKOB U IIOTPEOHOCTEH paboTonarernei).



11.2. Jlekuuu

JIeKIMOHHEIN KypC TPEeIIoiiaraeT CHCTEMaT H3UPOBAHHOE H3JI0)KEHHE OCHOBHBIX BOIIPOCOB COJEPIKAHMS TUCLIAILIHHBL.

Ha nepBoii nexuun aektop 00s3aH NpeAyIPEANTh CTYACHTOB, IPUMEHUTEIHHO K KAKOMY 0a30BOMY YU4eOHUKY (YUeOHHUKAM,
y4eOHBIM ITOCOOHSIM) Oy IeT IPOUUTaH KypC.

JlexumoHHBIA Kypc obecreunBaeT Oojiee riryOoKoe MOHMMaHHE y4eOHBIX BOIPOCOB MPHU 3HAYMTEIHLHO MEHBIICH 3aTpaTe
BPEMEHH, YeM 3TO TpeOyeTcsi CPEAHECTATHCTHYECKOMY CTY/ICHTY Ha CaMOCTOSTENIbHOE H3yYESHHIE MaTepHaa.

11.3. 3anATHA CEMHHAPCKOr0 THNA
CemuHapckue (IpakTUYEeCKUe) 3aHATUS He IPEayCMOTPEHBI.

11.4 J1aGopaTopHbie paGoThI

JTabopaTOpHBbIii MPAKTHKYM HAYHHAETCSI C O3HAKOMIICHUSI C TEXHUKOW 6€30IIaCHOCTH.

[To kaxmoit maboparopHoii paboTe cTyZeHT opopMisieT MUCbMEHHBIH oTueT. Tekyumii KOHTPOJIb Ha J1a0OpaTOPHBIX
paboTax MPOBOIUTCS B BHIE YCTHBIX ONPOCOB — «3allUTa» MO UTOTaM JabopaTopHBIX paboT. OneHuBaeTcs XoJ JabopaTOPHBIX
paboT, JOCTUTHYThIE PE3yJIBTAThI, KAY€CTBO OPOPMIIEHHE OTIETa, CBOEBPEMEHHOCTD CIAYH.

11.5. CamocTosiTe/IbHasi padoTa CTydeHTA

Jlns yCHemHoro yCBOeHuUsI AUCLUIIIMHBI HEOOXOAMMO HE TOJIBKO MOCEHaTh Ay AUTOPHBIE 3aHATHS, HO U BECTHU aKTHBHYIO
caMOCTOATENbHYI0 padboTy. [Ipu camocTosTensHON IpopaboTKe Kypca 00yJaroIiecst JOJDKHbL:

e  TOBTOPUTbH 3aKOHCNEKTUPOBAHHBIN Ha JIEKLIMOHHOM 3aHSITHUH MaTepHal H JOMOJIHUTh €ro ¢ y4eTOM PeKOMEHJOBaHHOM o
JIaHHOM TeMe JINTEPaTyPhl;

®  U3YyYHUTh PEKOMEHJOBAaHHYI OCHOBHYIO M JIONOJHUTEIbHYIO JUTEPATypy, COCTABIATH TE3UCHI, AHHOTAIMU M KOHCIEKTBI
HanboJiee BaXKHBIX MOMEHTOB;
CaMOCTOSTENBHO BBITIOIHUTH HHIUBULY aIbHBIC 3a/JaHUS;

®  HCIOJIL30BATh JUI CAMOIIPOBEPKU MaTepHaa OLICHOYHbIE CPEACTBA.

WnuauBusyansHOE 3aJaHNE OLICHUBAETCS 110 CIESAYIOMUM KPUTEPUSIM:
NIPABUIBHOCTD BBINOJHEHUS 3aJaHUS;

AKKypaTHOCTb B 0(OPMIICHHN PabOTHI;

HCTIOB30BAaHNE CHEIHANBHOM JIUTEpaTyphI;

CBOEBpPEMEHHas C/1aua BHIMOJTHEHHOTO 3a1aHus (YKa3bIBaeTCs MPENoaBaTeneM).

11.6. MeToanyeckue peKoOMeHIalMu 115 MpenogaBaTeiei
OcHOBHbIE IPHMHIUINBI 00yYeHHsI

1. Ilenp oOyuyeHHs — pa3BUTh MbIIUICHHE, BBHIPAOOTATH MHPOBO33PEHHE; MO3HAKOMUTH C HICSIMH M METOIAMH HAYKH;
HAY4YUTb IPUMECHATH IPUHIMUIIBI X 3aKOHBI IJIs1 PEIICHUS NIPOCTHIX U HECTAHAAPTHBIX 3a/1a4 HpO(beCCPIOHaJ'IbHOﬁ JACATCIBHOCTH.

2. OGy‘{GHI/Ie JOJDKHO OPTaHUYECKU COYETATBCA C BOCIIMTAHUEM. Hy)KHO pa3BuBaTh B CTYJAEHTAX BOJICBBIC Kaue€CTBa U
Tpynomobue. HeHaBA34MBO, K MECTY IPHUBHBATh 3JIEMEHTHI KyJbTYpPhI TIOBE/ICHHS. B 4aCTHOCTH, TMperofaBaTeib JOJDKEH JTHYHBIM
NPpUMEPOM BOCIIUTHIBATH B CTYACHTAX IIYHKTYaJIbHOCTb MW YBaXXCHUE K UYYXOMY BpPEMEHHU. He}IOHyCTI/IMO npernoaaBaHue
OJTHOCEMECTPOBOIl yu4eOHOM MUCUMILIMHEI NPEBpAIaTh B MHOTOCEMECTpoBoe. Bo3HUKINas akageMuyecKas 3aJ0JDKCHHOCTD JTOJDKHA
OBITh JIMKBUANPOBaHA B IIEPHOJ CICAYIOIIETO CEMECTPa JI0 Havyajla 3a4eTHOH Helelu.

3. O0OyueHue TOKHO OBITH HE MACCHBHBIM (COOOIIMM CTYICHTAM HEKOTOPbBIH 00beM HH()OPMALMH, PACCKaXKEM, Kak
pELIAIOTCS T€ WM MHBIC 3a1a4u), a aKTHBHBIM. HyXKHO CTpOHTh 00ydeHHe Tak, YTOOBI B OBJIAZCHUN MATEPHUAIOM OCHOBHYIO POJIb
urpaja namsTh Jorudeckas, a He GopManbHasi. 3alIOMHUHAHKE JOJDKHO IOCTUraThes Yepes Iy0oKoe OHUMAaHHe.

4. OHO U3 BayKHEHIINX YCIOBUH YCHEUIHOTO 00y4eHHs — yMEHHE OPTaHU30BaTh paboOTy CTYICHTOB.

5. OrHouleHHWe TpemnofaBaTeNst K CTYJSHTaM J[OJDKHO HOCUTH XapakTep NoOposkenaTenbHOH TpeboBarensHocTH. s
CTHUMYJIMPOBaHMsI PAGOTHI CTYICHTOB HyKHO HCIIOJIB30BaTh MOOIMIPEHHE, 0000pEHHe, MOXBaTy, HO He MOpHULaHue (IOPHIIAHHE MOXKET
MPUMEHSTBCS JIUIIb KaK HCKoueHue). [IpenoaaBaresb 0JDKeH ObITh AJIs CTYACHTOB JOCTYIHBIM.

6. HeoOxomuM peryJsipHBIH KOHTPOJb pabOTHI CTyIEHTOB. [IpaBMIEHO MOCTABJICHHBIH, OH IOMOTAaeT MM OPraHH30BaTh
CHCTEMAaTHYECKHE 3aHATHS, a IPEIOJIaBaTElII0 JOCTHYb BBICOKHX PE3YJIbTATOB B 00yYCHHH.

7. Baxmelimeil 3amadell npenojaBaTeNel, BeIyIIMX 3aHATHSA II0 TUCIHIUIMHE, SBIIETCS BHIPAOOTKA y CTYICHTOB
OCO3HAaHMS HEOOXOIMMOCTH M IOJE3HOCTH 3HAHWS IUCLMIUIMHBI KaK TEOPETHYECKOH M NPAKTUYECKOH OCHOBBI IS H3YYCHHS
POGHIBHBIX JUCLUILIUH.

8. C menplo Gomee >(pPEKTUBHOIO YCBOCHMS CTyAEHTAMH MaTepHalla JaHHOW IHMCHMIUIMHBI PEKOMEHIyeTcs IIpu
MIPOBEICHUH JICKIIMOHHBIX, IPAKTHYECKUX M Ja00PaTOPHBIX 3aHATHII HCIOJIb30BAaTh COBPEMEHHBIC TEXHHYECKUE CPECTBA 00YUCHUS,
a IMEHHO TIPE3EHTAlMH JICKIWH, HarJIsAHbIe TIOCOOus B BU/Ie CXeM NpUOOPOB, JeTaeil 1 KOHCTPYKIMIT NPpHOOPOB, KOMIBIOTEPHOE
TECTUPOBAHHE.

9. Ins Gonee Tiry0OKOTO M3y4YEHHUS MPEIMETa U MOJTOTOBKH Psila BONPOCOB (TEM) U CaMOCTOSITEIFHOTO M3YYEHHS T10
paszenaM JUCLUIUIMHBL HPENoJAaBaTeNb MPEJOCTaBIAET CTYIEHTaM HeoOXOJUMyH HH(OpPMalMI0 O MCIOJIB30BaHMM Yy4eOHO-
METOIMYECKOT0 OOecreueHus: yueOHNKax, y4eOHbIX MocoOusIX, COOpHHUKaxX NMPUMEPOB U 33j1a4 U ONucaHue JabopaTopHBIX padoT,
Hanuauu MHTEpHET-pecypcoB.

IIpn TekymeM KOHTpOJIe PEKOMEHIYeTCs HCIOJIb30BaTh KOMITBIOTEPHOE WM OJIAHKOBOE TECTUPOBAHHE, KOHTPOJIBLHBIE
KOJUIOKBHYMBI HJIM KOHTPOJIbHBIE pabOTHI.

KoHTposbHOE (MTOTOBOE) TECTHpPOBaHHME BKIIOYAeT B ceOs 3aJaHus 10 BCeM TeMaM pasjena paboueidl MporpamMel
JUCIUTIIINHBL.



10. Lenp nekuuu — GOPMUPOBAHHE Y CTYASHTOB OPHEHTHPOBOYHOW OCHOBBI Ul TMOCICAYIOIIETO YCBOCHHS MarepHhana
METOJIOM CaMOCTOSTeTbHON paboThl. ColepKaHue JICKIMHU JOJDKHO OTBEYATh CICAYIOUIMM JUIAKTUICCKUM TPEOOBaAHHUAM:

- M3JI0KEHUE Mareprasia OT IPOCTOTO K CJI0’KHOMY, OT H3BECTHOTO K HEFBBECTHOMY

- JIOTUYHOCTH, YETKOCTh U SICHOCTh B U3JI0)KEHUH MaTepHaa;

- BO3MOYKHOCTB MPOOJIEMHOTO U3JIOKCHUSI, IUCKYCCHH, THAJIOTA C TICTbI0 aKTHBU3AIUH JCSTEILHOCTH CTYICHTOB;

- OIOpa CMBICIIOBOM YaCTH JICKIIMU HA MOJUTMHHbBIE (PaKThl, COOBITHS, SIBJICHHS, CTATHCTHYCCKHE JaHHBIC,

- TECHas CBS3b TCOPETHUUCCKHX IMOJIOKCHUH W BBIBOJOB C MPAKTHKONH W Oyayiiedl mpoQecCHOHANbHOW MeATEIbHOCTHIO
CTY/ICHTOB.

IIpenogaBaTesnb, YUTAIOUIMKA JIEKIIMOHHBIE KYPCBI, TOJDKEH 3HATH CYIIECTBYIOIIME B MEIarorn4ecKol MpakTHKe BapUAHThI
JIEKIUH, UX IUJAKTUICCKUE U BOCIIUTHIBAIOIINE BO3MOXKHOCTH, a TAKXKE HX MECTO B CTPYKTYpE mpoiiecca 00y IeHUs.

11. Ilpm mpoBeACHUH aTTECTAlMd CTYJCHTOB Ba)KHO BCErla IIOMHUTh, YTO CHCTEMAaTHYHOCTh, OOBEKTHBHOCTH,
apryMEHTHPOBAaHHOCTh — IJIABHBbIE MPUHLMIBI, Ha KOTOPHIX OCHOBAHbI KOHTPOJIb U OLICHKA 3HAHUH CTYJEHTOB. 3HaAHHWE KPUTEPHEB
OIICHKH 3HAHWH 0053aTENBHO JJISI MPEToJaBaTelIs ¥ CTyACHTA.

Opranusanust 1a00paTOPHOrO MPAKTHKYMA

Bce crynenTsl mepex HawdauoMm paboOTH B J1AOOPATOPHM MPOXOIAT MHCTPYKTAX IO TEeXHHKe Oe3omacHocTh. Kaxmsrit
CTYZACHT B ClICLIMAJIBHOM XYPHAJIE CTaBUT CBOIO IOAINUCH O TOM, YTO OH NPOCIyIIa]l HHCTPYKTAX 110 TEXHUKE 0e301acHOCTH pa6OTbl
B JJA0OPATOPHH M 00sI3yeTCsl BBIMOIHSITE BCE MyHKTHI MHCTPYKIHHU 110 TEXHUKE 0€30MaCHOCTH.

1. CTyJeHTHI He IOITyCKAIoTCs K paboTe B 1a00paTOpHH B BEpXHEH OJIexKIE.

2. CTyzeHT JoIycKaeTcs K BBIOJHEHUIO PadOTHI TOJBKO IOCHE «JOIYCKay», T.€. IIPOBEPKH IMPEIoaBaTeleM FOTOBHOCTH
CTyJCHTA.

3. CryneHraM, HPOIyCTHBIIMM 3aHATHS 10 YBRXHTEIBHBIM IPUYMHAM (MMEETCS JOMYyCK M3 JIeKaHaTa), MPeoCTaBIseTCs
BO3MOKHOCTh €€ BBITIOJHEHUS] BO BpeMs yKa3aHHOE BeAyIuM IpenozgaBaTeneM. CTyAeHTHI, Hy>KIAlOMIUECS B AOMOIHUTENBHON
MIOJITOTOBKE, MOTYT BOCIIOJIE30BAThCS yCIyraMu L{eHTpa qonoHuTensHOro 00pa3oBaHust U IpodecCHOHAIBHON IT0ITOTOBKH.

4. B TedeHne 0JTHOTO 3aHATH, KaK IPABWIO, JOIMYCKAETCS BHIIOJIHEHHE He Ooiee 01HON TabopaTopHOii paboThI.
5. He nmomyckaetcst coBMecTHas paboTa 2-X ¥ OOJIBIIETO YHCiIa CTYACHTOB 32 OHUM KOMIIBIOTEPOM.
6. XKypHai npenozaBaTens XpaHUTCs B IIpenoiaBaTenbekoil. [IpaBuiia BeqeHus Ky pHalla Ipero1aBaTeds.

1. B rpade )xypHaa ydeTa BHIIOJHEHHBIX CTYICHTAMH J1a0OPaTOPHBIX paboT JieNaeTcsl OTMETKA O BhIMOJIHeHUH. Ecnu paboTa
«3aIlMIIEeHay, IeJaeTCs OTMETKA O 3aIllUTe C yKa3aHHEM JIaThl.

2. B ciiydae OTCYTCTBHS CTYIEHTa Ha JIaAGOPaTOPHOM 3aHATHHU B )KypHAJIE YUETA BBINOJHEHHBIX CTYIEHTaMH JIaGopaTOPHbIX
paboT MHIIETCS «HOY.

3. Okou0 paboThI, MPOIYIIEHHOH M0 YBAKUTEIHHON MPUIHHE (IOMYCK U3 IeKaHATa), HILIETCS YBY.
ITpaBuia paboTHI TIpero/iaBaTelieii B 7ab0paTOpUK B 3a4ETHYIO HEIEIIO
1. K BBIMONHEHHIO PabOT JOIMYCKAOTCS CTyICHTBI, KOTOPBIM JIEKTOP WM BEIYIIHH MPEToaBaTelb PeJOCTaBIII TOITyCK.

2. JlexxypHBIi IperojaBaTelb JedaeT OTMETKY O BEINOJHEHHH JIaOOpaTOpHON paboTsl B XKypHajle CTyAEHTa M B JKypHale
ydeTa BBIIOJHEHHBIX CTYJeHTaMH JIA00OPAaTOPHBIX padoT.

C cornacus BemyLIEro NpernoAaBaTeis CTYISHT MOXET 3alllUTHTh padoTy IeXKypHOMY NpPENoJaBaTelio, IPOBOAUBIIEMY
3aHATHs. CTyIeHT, He YCIEBILINH BBIMOIHUTE PabOTy HA 3aHATUM, IPUTIIALIAETCS AT €€ BBIMOIHEHNS TIOBTOPHO.

3. JlaboparopHsie pabOTHI, BBIMOIHEHHBIE B TEUEHNE CEMECTPA, IPUHUMAET TOT MPENoaBaTelb, KOTOPHIN MPOBOAMI 3aHATHS
¢ IpyIIoi B TeueHHE ceMecTpa. B cilyuyae OTCYTCTBHS MO YBaXXMTEIbHOM NPHUUYMHE 3TOrO INPENOJAaBaTeNs Ha 3a4€THOM
HeJlene, 3a4eT M0 JIabopaTopuy NpuHIMaeT JekTop. [Ipn oTcyTcTBHM IeKTOopa — 3aB. Kadeapoi.

4. Bo Bpems mnpoBeleHHs JTa0OpPaTOPHBIX paboT yueOHO-BCIOMOTATENBHBIM IEepcoHAl JabopaTopuu padoTaeT mox
PYKOBOZCTBOM BEIyILIMX 3aHATHI NpenoiaBaTenei u 3aB. 1ab0paTOpHAMH.

11.7. MeTonnyeckue yKa3aHus 1Jsl CTY1€HTOB

ITo moaroTOBKE K JIEKIIHOHHBIM 3aHATHAM

W3ydenne IUCIMIUIMHBI TPeOyeT CHCTEMATHYECKOTO U TIOCIIENOBATCILHOTO HAKOIUJICHUS TEOPETHYCCKHX 3HAHUM,
CJIeIOBATEIBHO, MPOITYCKU OTIEIBHBIX TEM HE TO3BOJIIIOT ITy00KO 0cBOUTH MpeaMeT. CTyieHTaM He0OXO0JUMO:

1. mepen Ka)qoH JIeKIMeH IpocMaTprBaTh pabovyro IPOrpaMMy AUCIUILUINHBL;
2. mepe] cieayromeH JeKueil Heo0X0AUMO MPOCMOTPETh MO KOHCIIEKTY MaTepHall Mpebl Iy e

[lpn 3aTpynHEHMSIX B BOCIPHSATHH MaTepHaia cledyeT oOpaTHThcs K OCHOBHBIM JIMTEPAaTYpPHBIM HCTOYHMKaM. Ecmm
pa3olbparbesi B MaTepuae He yIaloch, HE0OX0IMMO 00paTUTHCS K JISKTOPY WM K MPENoJaBaTeNio Ha NMPAKTHYECKUX 3aHITHSIX.

Ilo CaMOCTOSITEJIbHOMY BBITIOJTHEHUI0O HHAUBUAY AJIbHBIX 33)13““]71
YcBoeHue MaTepualia JUCHUIIJIMHBI BO MHOI'OM 3aBUCHUT OT OCMBICJICHHOI'O BBIIIOJITHCHUS JOMAIIHETO 3a/laHus .

[Ipu peleHnu 3a/1a4 11e1eco06pa3Ho PyKOBOACTBOBATHCS CIICIYFOIIMMHU MIPABUIIAMH.



1. IIpexne Bcero, Hy’KHO XOPOIIO BHUKHYTh B YCIOBHE 33/1a4H, 3aIlHCaTh KPATKO €€ YCIOBHUE.
2. Ecnu mo3BOJISIET XapakTep 3a1adu, 00sI3aTeNIbHO c/esaiiTe PUCYHOK, HOSICHSIOIINN e CYIHOCTb.

3. 3a peaKuMMH HCKIIOUCHHSMHM, KaKaas 3ajada JO0JDKHA OBITh CHavajga perieHa B oOmieM Buie (T.e. B OYKBEHHBIX
0003HaYEHHUsIX, a HE B YHCIIaX ), MPUYEM HCKOMAs! BEJIMYMHA IOJDKHA OBITh BHIPAXKEHA Yepe3 3a/[aHHbIC BEIMUUHBI.

4. HOJ’Iy‘IPIB PEUICHUEC B 06H_ICM BUJE, HYKHO IIPOBEPUTH, IPAaBUJIBHY IO JIU OHO UMECT Pa3sMEPHOCTh.
5. Eciu 5T0 BO3MOXHO, UCCJIEA0BATh NNOBCACHUE PCIICHUA B IIPEACIIBHBIX ClTydasaX.

6. B Tex ClIy4dasax, KOTrJia B MMPOIECCE HAXOXICHUA HCKOMBIX BEJIMYUH MPUXOAUTCA PEIIATh CUCTEMY HECKOJIBKUX T'POMO3IKUX
ypaBHeHHﬁ, uenecooGpa3H0 CHavaJla moACTaBUTh B OTU YPABHCHUS YHCJIOBBIC 3HAYCHUA KOS(b(bI/IL[I/ICHTOB 1 JIMIIb 3aTEM ONPEACIIATH
3HAYCHHUU UCKOMBIX BCJIMYHH.

7. Tlpu nojicTaHOBKe B YPaBHEHHE YHMCIIOBBIX 3HAYEHUI 0003HAYEHHBIX BEMYMH, 0OpaTHTE BHUMAHKE HA TO, YTOOBI BCE 3TH
3Ha4eHHs OBUTH B OJHOM U TOIf e CHCTeMe eAMHHMIL. UTo6BI 00NEeryuTh ompeeNeH e IOpAaKa BEUUCIIEMOH BeIHUHHEL, TIOIE3HO
IpPEICTABUTh MCXOMHBIC BENMYMHEI B BMJE YMCEN, OMM3KMX K €IUHHIE, YMHOXEHHEIX Ha 10 B COOTBETCTBYyIOMEH CTeHeHH
(sanpumep, BMecTo 24 700 nojcrasuth 2,47-10%, BMecto 0,00086 — uncno 0,86 103 u T. 1.).

8. IlomyuuB 4KUCIOBOW OTBET, HY’KHO OLIEHHUTH €TO MPaBAONOA0OHOCTh. Takas OlEHKa MOXKET B PsAAe CIydacB OOHApYKHTh
OIIMOO0YHOCTH MOTYYEHHOTO PE3ybTaTa.

Pemenne 3aau npuHeceT HAUOOJBIIYIO MOJB3Y TOJIBKO B TOM CIIydae, €CIM 00yJaroLuiics pemaeT 3a1a41 CaMOCTOATENBHO.
Pemmmts 3agauy 6e3 momomiu, 6€3 MOACKAa3KH 4acTo ObIBAcT HEJErko M He Bcerna ynaercs. Ho pake He yBeHUaBIIMECS yCHEXOM
MOTIBITKY HAalTU PEUICHUE, €CJIM OHU MPEANPHUHUMAINCH JOCTATOUHO HACTOWYMBO, IPUHOCAT OLyTUMYIO NOJIb3Yy, TaK KaK pa3BUBAIOT
MBIIIICHUE U YKPEIUIAIOT BOIO. PelleHre 3a1a4 HU B KOEM ClIyuyae He CIeAyeT OTKIAIbIBaTh Ha MOCIEAHHUN Bedep Tepe] 3aHATUIMUY,
KaK, K COXKaJICHUIO, HEPEeIKO MOCTYNAaroT CTyAEHTH. B 3ToM ciydae Goiee cioKHBIE W HPUTOM Hambojee coJepikKaTelbHbIe U
TI0JIe3HbIEe 3aa4yM 3aBEIOMO HE MOTYT OBITh pemeHBl. B pexoMmeHIyeMbIX yueOHMKax M cOOpHMKax 3a1ad, B pasjielie, B KOTOPOM
TIOMEIIEHbI 3aJauil U PELIeHHs, UMEIOTCs MPUMEphl (PacCMOTpeHHBIE 3a1auH). [103ToMy TOIYKOM K PEIISHHIO JaHHOW 3ajauu
MOJKET HMOCITYKUTh O3HAKOMJIEHUE C HECKOJIBKIMU PEIICHHBIMU 3aJjadyaMH.

ITo noaroroBke K J1a0OpPaTOPHOMY NPAKTUKYMY

1. OcBoeHue cTyneHTOM 1a00pPaTOPHOTO MPAKTHKyMa — HE0OXOQUMasi COCTaBHAs 4acTb pabOThl CTY/IEHTA IIPU OCBOCHUU
xypca PPC.

2. Kaxaplii CTyZIeHT Iepe HayaJloM CeMecTpa IOJIy4aeT MOJHBIN KOMIUIEKT JIMTepaTyphl - Habop y4eOHBIX MOCOOMi, B
KOTOPBIX TIOMEIICHBI OINHCAaHMS JabopaTOpHBIX PaboT. MHCTpykimu 1o j1abopaTopHBIM paboTaM, OTCYTCTBYIOIIMM B yYEOHBIX
MocoOUAX, UMEIOTCS B YNTAJIBHOM 3aie OMOIMOTEKE W B COOTBETCTBYIOIICH JTabopaTtopuu Ha Kadeape u KK CTyJIEHT MOXKET
MOJIyYUTh €€ BO BPEMEHHOE Noib3oBaHue. OmMcaHue Kaxaoi JIabopaTOpHOW pabOThI COAEPKHUT JOCTATOYHO HpOopaboTaHHOE
TEOPETUIECKOE BBEICHNE, OCHOBHBIE pacueTHbIe (OPMyYIIBI U (OPMYIIBI pacueTa MOTPEIHOCTH, TOAPOOHOE OTIMCaHUE Tab0opaTOPHOM
YCTaHOBKH, CIEHApHil HpOBeACHHS J1abOpaTOpHON pabOThl, BUIBI TAONHI, A BHECEHHMS B HHX pPE3yJIbTATOB H3MEPEHHH,
KOHTPOJIbHBIC BOMPOCHI, JAI0IINE CTYICHTY BO3MOKHOCTh OCYIIIECTBUTH CAMOKOHTPOJIb YPOBHSI CBOEH! TIOATOTOBKH K paboTe.

3. CryneHTam, NPOIMYCTHBIINM 3aHATHS 0 YBAXKUTENBHBIM IPHYMHAM (MMEETCs IOMYyCK M3 JeKaHaTa), MPeIoCTaBIseTCs
BO3MOXXHOCTb €€ BBIIIOJHEHUS BO BpPEMsA YKa3aHHOC BEAYIIUM IIPENOAaBaTECJICEM. CTy}IeHTaM, OPOITyCTUBIIUM 3aHATHUA TIO
HEYBa)XHTEIBHBIM MPUYMHAM, NMPEJOCTABISIETCS BO3MOXKHOCTh €€ BBIMOIHEHHS B 3a4ETHYIO HECNIO Ha «Iy0JepCKOM» 3aHITHU BO
BpeMs, yKa3aHHOE BEAYIINM MIPEHoaBaTelIeM.

4. B TeyeHue OHOTO 3aHATHS JOIyCKaeTcs BBHIIOJIHEHHE He Oojiee 0JHOM 1abopaTopHOi paboTHI.

5. He momyckaercs coBMecTHass paboTa 2-Xx M OOJBIIEr0 YWCiIa CTYIACHTOB 3a OIHOIl yCTaHOBKOW, €ClIM 3TO He
MPENyCMOTPEHO METOANYECKMMH YKa3aHUAMH K BBIIOJHEHHIO JAHHOW PaboTHI.

6. Ha TurynsHOM JMcTe 1ab0OpaTOpPHOTO JKypHaa JIOJDKHBL OBbITh yKa3aHbl (JaMMWIMA U MHULHAIBI CTYJICHTA, KOJ yueOHOU
IPYIIIBL.

ITo pabote ¢ nuTeparypoi

B paboueif mporpaMme AUCIUILIMHBI TPEACTaBIEH CIHCOK OCHOBHON M JOTIOJHUTEIBHOH JUTEpaTyphl — 3TO
y4eOHUKH, y1eOHO-METOAMUECKHe MOCOOHs WM yKa3aHus. J[omomHuTeNnbHas TuTeparypa — y4eOHHKH, MOHOTpaduH,
COOpHHUKH HAy4YHBIX TPYIOB, KypHAIBHBIE W Ta3eTHHIC CTATbU, pa3iM4HbIC CIIPAaBOYHHKH, SHIUKIONEANH, VIHTepHeT-
pecypcesl.

JIrobast popma caMoCTOSITENBHON PabOTHI CTyneHTa (MMOATOTOBKA K CEMHHAPCKOMY 3aHSATHIO, TOKJIAIy U T.II.)
HAUUHAETCS C U3yUCHUs] COOTBETCTBYIOIIEH JTUTEPATYphl Kak B OMOIHOTEKE / AIEKTPOHHO-OMOIMOTEYHOI cucTeMe, Tak
U 1oMa. M3ydeHne ykazaHHBIX HCTOYHHKOB PACIIUPSET IPAHHIBI IOHUMAHHUS IIPEAMETa JUCIUIUTAHEI.

Ilpu pabore c JIUTEpaTypOi BBINENSIOTCS ClEAyIOIIUe BHIBI 3amuceld. KOHCIEKT — KpaTkas cxemarudecKas
3aIich OCHOBHOTO COJIEp)KaHMsI HaydHOH pabOoTel. Llenbio sBisieTcs He NMepenuchBaHUE MPOM3BEICHUS, a BBISIBICHNE
€ro JIOTUKH, CHCTEMBI JJ0Ka3aTebCTB, OCHOBHBIX BBIBOAOB. XOPOIINIT KOHCIIEKT JOIKEH COYETaTh MOIHOTY MU3JI0KEHUS
¢ KpaTkocThio. LluTaTa — TOYHOE BOCHPOM3BEACHHUE TEKCTAa. 3aKJIIOYAeTCs B KaBBIUKH. TOYHO yKa3bIBaeTCs CTpaHHUIIA
HCTOYHMKA. Te3MChl — KOHIIEHTPUPOBAHHOE M3JI0KEHHE OCHOBHBIX IOJIOKEHNH MTPOYUTAHHOTO MaTepHuata. AHHOTaIus
— OYeHb KPaTKOe M3JIO)KEHHE COJEep KaHWs MPOYUTAHHOH padoThl. Pestome — Hambosee oOmue BBIBOABI U TOMOXKECHUS
paboTHI, € KOHIENTYaITbHBIE HTOTH.

10



11.8. OcobenHocTH OPraHM3anuu 00pPa30BaTeILHOIO Mpolecca A5l MHBAJIUAOB M JIUI €
OrpaHHYeHHBIMHU BO3MOKHOCTSIMH 3/10POBbS

Ipodeccopcko-npenoaaBaTeNbCKAH COCTaB 3HAKOMHTCS C TICHXOJIOTO-(DU3HOIOTHISCKUME O0COOCHHOCTSIMHU
00yJaromuXcss WHBAIUIOB W JIMI[ C OTPaHMYCHHBIMU BO3MOXKHOCTSMH 370POBbS, HHIUBUIYAIBLHBIMHA MPOTPAMMaMHU
peabwintanuy WHBATUAOB (Tpu Hamuuuu). [Ipu HEOOXOMUMOCTH OCYIIECTBISETCSA IOMOJIHUTEIbHAS IOICPKKA
MPENoaBaHus TICUXOJIOTaMH, COIUATbHBIMU PAOOTHUKAMHU, MPOLICIIMMU TOATOTOBKY aCCHCTCHTAMHU.

[penmonaraeTcss HMCMOJIB30BATh CONUAIBHO-AKTUBHBIE W PE(PICKCHBHBIC METO/bI OOYYCHHsS, TEXHOJIOTHU
COIIMOKYJIBTYPHOW pEaOHINTAIIMK C IENbI0 OKA3aHWs MOMOIIM B YCTAHOBJICHHH TMOJHOLEHHBIX MEXKIMYHOCTHBIX
OTHOIICHHUI C JPYIUMH CTYIEHTAMH, CO3JaHUH KOM(OPTHOTO MCHXOJIOIMYECKOro KIMMAaTa B CTYICHYECKOW TpyIIIe.
Ionbop u pa3paboTka y4eOHBIX MATEPUATOB IMPOM3BOAATCS C YYETOM MPEJOCTABICHUS Marepualia B pPa3iIMYHbBIX
(dopMmax: aynuanbHOHN, BH3YalbHOW, C HCIOJB30BAHHUEM CIEIHATBHBIX TEXHHUUYCCKUX CPEINCTB W HWH(POPMAIMOHHBIX
CHCTEM.

OcBoenne aucrumunHb! JmnamMu ¢ OB3 ocyiecTBiseTcss ¢ UCIONB30BaHUEM CPEACTB OOydYeHHs OOIIEro u
CHENHUATEHOTO Ha3HAYEHMS (TIEPCOHABHOTO U KOJUICKTHBHOTO HCIIOJIH30BAHMA).

Husa crynentoB ¢ OB3 mpeaycmarpuBaeTcs ZOCTyIHAs (popMa MpeoCTaBICHHS 3aJaHAH OIICHOYHBIX CPECTB,
a IMEHHO:

® B IIEYAaTHOU WK 3JIECKTPOHHOH opMe (IUIs JIUI] C HAPYIICHUSIMH OITOPHO-IBUTATEIBHOTO aIllapara);
e B medaTHOH (opMe WM 3IEKTPOHHOW ()OpME C YBEIWYCHHBIM MIPH(PTOM W KOHTPACTHOCTBIO (IUIA JIMI[ C

HapYIICHUSIMH CITyXa, PEUH, 3PCHHUA);

®  METOJIOM YTCHUS aCCHCTEHTOM 3aJIaH¥sI BCIYX (IS JIUI] ¢ HAPYIICHUSIMH 3PCHUA ).

JlabopaTopHBIC PadOTHI BEIIOHSIOTCS METOIOM BBIYUCIUTEIHHOTO KCIICPHMEHTA.

CTyneHTaM ¢ MHBAJTHIHOCTHIO YBEITMUHUBACTCS BpEMs Ha MOJTOTOBKY OTBETOB HA KOHTPOJbHBIC BOPOCHL. s
TaKMX CTY/ICHTOB MpeJyCcMaTpUBaeTCs A0CTyIHas (hopMa MPEeOCTaBICHUS] OTBETOB Ha 3a/JaHHsI,  UMEHHO:

®  UCHMEHHO Ha Oymare Wix HabOpOM OTBETOB Ha KOMITBIOTEPE (ISl JIUIL C HAPYIICHUSIMU CITyXa, Peun);
e  BHIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB NPU TECTHPOBAHHU C HCIOJIB30BAHUEM YCIYTI acCHCTEHTa (IUist

JIMIL C HAPYIIEHUSIMU OTIOPHO-ABUTATEIBHOTO arapara);

e yCTHO (JUIs JIUI] C HAPYIIEHUSMH 3PEHHUSI, OTIOPHO-/IBUTATEIILHOTO aIlapara).

[pu HEOOXOAMMOCTH UIsi 00YYAIOUIUXCS ¢ MHBAIMAHOCTBIO MPOIEypa OLCHUBAHHS PE3YJIbTaTOB 00y4YCHUS

MOJKET IPOBOJIUTHCS B HECKOJILKO ITATIOB.

12. YYEBHO-METOJUYECKOE U UTH®OOPMALIMOHHOE OBECIIEYEHUE U CLHUIIJIMHbI

VHpOpMaMOHHYI0 TOMAEPKKY OCBOCHHS IMCUUIUIMHBI OCYIIECTBIACT OuOnmorexka HHCTHTYyTa, KOTOpas
obecrieurBaeT 0OYJArOIINXCS OCHOBHOHM y4eOHOM, YIeOHO-METOJMYECKOW M HAYIHOH JIUTEpaTypor, HEOOXOAUMOM ISt
OpraHu3aIyy 00pa30BaTENHFHOTO Mpollecca Mo auciumuinHe. O0muit 00eM MHOTOOTpacieBoro Goraa Ha 01.03.2021 r
coctapisier 6oee 405 000 Hk3.

bubnmnoTeka pacrmonaraer y4eOHOW, y4eOHO-METONMYECKOW M HAayYHO-TEXHWUYECKOW JHMTeparypoil B ¢opme
MEYaTHBIX M OJIEKTPOHHBIX M3JaHWH, a TakKe BKIOYaeT O(QUIMAIbHBIE, CIPaBOYHO-OHMONMOrpaduyIecKue,
CTIEIATN3APOBAaHHBIE OTEUECTBEHHBIE M 3apyOeKHbIE MEPHOANYECKHEe M WH(OPMAIMOHHBIE HM3MaHus. bubmmorteka
obecrieynBaeT JOCTYyNl K THpodeccHOHANbHBIM 0a3aM JIaHHBIX, WH()OPMALMOHHBIM, CHPABOYHBIM U IOWUCKOBBIM
CHCTEMaM.

Kaxnpiit oOyuaronuiicss obecrieueH CBOOOIHBIM JIOCTYIIOM U3 JII00OW TOYKH, B KOTOPOI MMeEeTcs IOCTYI K
cern VHTepHEeT M K 2ieKTpOoHHO-OuOnnoreuHoi cucreme (ObC) MuHcrturyra m YHHBepcuTeTa, KOTOpas COIEPKUT
pasnM4Hble M3JaHMA [0 OCHOBHBIM H3y4aeMbIM JUCHMIUIMHAM U Cc(OpPMHpOBaHAa IO COIVIACOBAaHHUIO C
paBooOIagaTeNIMH Y4eOHOH 1 y4eOHO-METOINYECKOH JIUTEpaTypHl.

[Nonublid mepeyeHb AIEKTPOHHBIX HH(MOPMALMOHHBIX PECYpCOB, HCIOJB3yEeMBIX B IIpolecce OOydeHus,
MIPE/ICTaBJIeH B OCHOBHOW 00pa30BaTeIbHO MporpamMmme.

12.1. IlepeyeHnb OCHOBHOI U JOMOJHUTEILHON JUTEPATYPbI, HEOOXOAUMOIi 1JI1s1 0CBOECHHS
AMCIUTINHBI

a) OCHOBHAafl JIMTepaTypa

OcHOBHasl IuTepaTypa Pexum nocryna Ob6ecneYeHHOCTD

Tekcr : anekTpoHHbIH / OOpa3oBaTenbHas
mnardopma FOpaiit [caiit]. —

URL: https://urait.ru/bcode/492872 (nata
obpamenus: 05.11.2022).

Horoop  33.03-J1-3.1-4377/2022  Ha
OKa3aHWe YCIyr 10 MNPEIOCTABICHHUIO

IInmenos, B. I'. Uucaennsie meronsl B 2 4. Y. 1 :
yuebHoe mocobue ams By3oB/ B. I'. [Tumenos. —
MockBa: IM3pmarensctBo  FOpaiir, 2022. —
111 c. — (Beicuree obpasosanue). — ISBN 978-
5-534-10886-6.

Jla
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https://urait.ru/bcode/492872

JIOCTyra K oOpa3oBareNbHON Iutardopme
UK3 22
1770707263777070100100040015814244
or 16.03.2022r., cpox JeHCTBUSA C
16.03.2022 no 15.03.2023r.

IMumenos, B. I'. Uucnennsie metons B 2 u. Y. 2 :
yaeOHoe mocobue ans By3oB/ B.T. IluMeHoB,

Tekct : anexTpoHHbIH // OOpa3oBaTenbHast
mwiardopma Opaiit [caitT]. —
URL.: https://urait.ru/bcode/492873 (nata
obpamenus: 05.11.2022).

Horosop  33.03-JI-3.1-4377/2022  na
OKa3aHHE YCIYT MO IPEAOCTABICHHIO

A. b. JloxxankoB. — Mocksa: M3gaTeabcTBO 0CTYNa K OGPA30BATENBHON ILIAThOPME Ja
FOpaiir, 2022. — 107 ¢c. — (BoIiciiee IliIKSyn P pZZ
obpasosarne). — ISBN 978-5-534-10891-0. 1770707263777070100100040015814244

or 16.03.2022r., cpok [OEHUCTBUS C

16.03.2022 mo 15.03.2023r.

TekcT : anekTpoHHbIN // OOpa3oBareabHas
miardopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/491796

[aremox, O. B. Uncnennsle Metompl : y4eOHOE | JloroBop  33.03-J1-3.1-4377/2022  Ha
nocooue ISt BY30B / O. B. T'atemok, | okasanse ycayr 1o MpenocTABICHHIO
1. K. I/ICMaI/IHOB, H. B. ManrokoBa. — Mockaa : IoCcTyna K 06pa30BaTeJ'H>HOI71 HnaTd)opMe
WM3natensetBo  IOpaiit, 2022. — 140 c.— | K3 22
(Briciree obpasosanme). ISBN 978-5- | 1770707263777070100100040015814244
534-05894-9 or 16.03.2022r., cpok JIeHCTBHI C
16.03.2022 mo 15.03.2023r.
0) 10MOJTHUTEJIbHAS JINTepaTypa
OcHoBHasl IUTEpaTypa Pexxum noctyna Ob6ecneyeHHOCTD
Aptamonosa JI.A., Mowamun B.I1., Tusukos A.C. | bubmuoreka HU PXTY
AnmnpoxcumMaryst QYHKIMH OJHOW NepeMEeHHOH B
MathCAD. Meroaunueckne ykazanus/ PXTY 1
uM. J1.11. MenneneeBa, HOBOMOCKOBCKUN HH-T. ‘
Hoomockogck, 2007, 40 c.
ApramonoBa JI.A., Mouanuun B.I1., TusukoB A.C.
YuClIeHHOE pELICHHE CHCTEM JIMHEHHBIX U
HEJIMHENHBIX ypaBHEHUIL. Metoauueckue
yKazaHust/ roy BIIO PXTY | bubmmoreka HU PXTY Na
mMm. J[.U. Menneneena, HoBomockoBckwmit
uHCTHTYT (prman). HoBomockosck, 2009, 24 c.
Apramonosa JLA., Tusukos A.C., I'ep6ep 10.B. | Bubnuorexka HU PXTY Ha
DemMeHTapHast Teopust MOTPELIHOCTEH.
Meronunueckue ykazanus. / [OY BIIO PXTY wum.
A .MenneneeBa, HOBOMOCKOBCKMH HHCTHUTYT.
HosomockoBsck, 2009. —32 c.
TusukoB A.C., Mouamua B.II., [[lubusos I'.B. | bubnuoreka HU PXTY Ha

UYuceHHsle METO/IbI pemeHus
muddepeHInaIbHEIX  yPAaBHEHHH — XMMHYECKOW
texHonormd B cpene Mathcad. Meroanueckue
ykazanuss /  PXTY  um. I.U. Menneneesa.
HoBomockoBckuit HUHCTHUTYT; Cocr...
Hosomockosck, 2006.- 36 c.
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https://urait.ru/bcode/492873
https://urait.ru/bcode/491796?utm_campaign=rpd&utm_source=doc&utm_content=cadc5e4fec8524f01f7dddf9240581b9

Apramonosa JI.A., Moyanuu B.IT., Tusukos A.C., | bubnuoteka HU PXTY HAa
IepGep 10.B. Penienne HeMHEHHBIX YpaBHEHHH C
OJIHUM HEHM3BECTHBIM. METOJUYECKUC YKa3aHWHs/
PXTY wm. I.W. MenneneeBa, HoBomockoBckuii
uHcTHTyT; HoOBOoMockoBck, 2009,- 48 c.t.
Hosomockosck, 2008, 32 c.

AptamonoBa JI.A., Mowyamua B.I1., TuBukoB A.C. | buonmuorexka HU PXTY Ma
UucneHHble MeETOAbl HHTEproysiuuk Ha OBM.
Meronudeckue yKazaHus1/ PXTY
nm. JI.1. MenneneeBa, HOBOMOCKOBCKHIA HHCTUTY

12.2. PexoMeH1yeMble HCTOYHUKHU HAYYHO-TeXHHYECKO nHpopManun

[pe3eHTanuu K JSKIUIM
Mertoauueckre peKOMEHIAINH 110 BBITTOJIHEHHIO JTJa00PaTOPHBIX padoT.

12.3. UndopmanuonHbie M1 HHPOPMALUOHHO-00pa30BaTeIbHbIE pecypcChl

[lpy ocBOGHMM IUCHUIUIMHBI CTYICHTHl JOJDKHBI  HCIIOJIB30BAaTh WH(OPMAIMOHHBIE W  HMH(OPMAIMOHHO-
00pa3zoBaTenbHBIE PECYPCHI CIEAYIOINX MOPTAJIOB U CAHTOB:

1. Undopmanmonnas cucrema «EqumHOoe OKHO jocTtyma K oOpaszoBarenbHBIM — pecypcam».  URL:
http://window.edu.ru/

(mara obpamenusi: 1.09.2022).

2. Caiit xadenpsl «ABTOMAaTH3AIWsI MMPOU3BOACTBEHHEIX IporeccoBy HU PXTY mm.J[.M.Menneneesa. URL:
https://www.nirhtu.ru/faculties/cybernetics/app.html (mara o6pamenus: 1.09.2021).

3. Caiit 6ubanorexu HU PXTY um.[I.M.Menneneesa. URL: https://www.nirhtu.ru/administration/library.html
(mara o6parenus: 1.09.2022).

4, CaifTbl TUCHUTITUHBL

URL: https://moodle.nirhtu.ru/course/view.php?id=730 (mata obpamenus: 1.09.2022).

[pu peanmzanuyu 0Opa3oBaTENHLHOTO MPOIECCa UCTIONB3YIOTCS CIEAYIOIINE CPEJICTBA 00ECIIeUeHUs] OCBOSHNUS
JIMCUUTINHBI:
DJIEKTPOHHO-OHOIMOTeYHAS] CHCTeMA H3AaTeJbCTBA «JlaHb»
JHorosop Ne 33.03-P-3.1-5182/2022 ot 26.09.2022r.
VK3 :22 17707072637 770701001 0054 000 5829 244
Iorosop Ne 33.03-J1-3.1-5181/2022 ot 26.09.2022r.
VK3 :22 17707072637 770701001 0054 000 5829 244
Cpox nefictBust ¢ 26.09.2022r. o 25.09.2023r.
OépasoBaTesnbHas miatgopma «IOpain
Jorosop 33.03-J1-3.1-4377/2022 Ha oka3aHHe yCIyT IO MPEIOCTABIEHHIO JOCTyMa K 00pa3zoBarenbHoil miaTdgopme UK3 22
1770707263777070100100040015814244 ot 16.03.2022r., cpox aeiictsus ¢ 16.03.2022 no 15.03.2023r.
JlocTyn TOJIBKO 1711 3apEruCTPUPOBAHHBIX T0JIb30BATENEH.
DJIeKTPOHHO-0MOInoTeyHas cuctema «ZNANIUM»
Jorosop Ne 48 56¢/33.03-P-3.1-4378/2022 ot 06.04.2022r.
VK3 221770707263777070100100090015814244
Cpok aeiictus ¢ 06.04.2022 no 05.04.2023r.
JocTyn ToJIbKO 17151 3aperuCTPUPOBAHHBIX YUTATENEH
CupagouHnas [IpaBoBas Cucrema "KoncyabTant FOpuct emapr-kommiekt basosbliit OBK-®"
Kontpakt Ne 09-155A/2022 MK3 2217707072637770701001000500163 11244 ot 05.04.2022r. Cpok neiictus ¢ 05.04.2022r. o
31.03.2023r.
Hoctyn B Lentpe Nupopmanmonnsix TexHomorumii
IBC "Koncyastanr cryaenra" O0O "Ioaurexpecypce"
Horosop Ne 33.03-P-3.1-4375/2022 VK3 221770707263777070100100120015811244 ot 16.03.2022 1.
cpok neiictus ¢ 16.03.2022 mo 15.03.2023 1.
JocTym ToJBKO JIsl 3apeTUCTPUPOBAHHBIX UUTATENIEH
KOMITBIOTEPHBIE MIPE3CHTAIMN HHTEPAKTUBHBIX JIEKIMi (001Iiee Yucio caaiaos - 228);
0aHK TECTOBBIX 33JaHUi JTSl TEKYIIETO KOHTPOJISI OCBOCHHSI IUCIUTILTHHBI (00IIIee YHUCI0 BOMPOCcoB -1262);
0aHK TECTOBBIX 3aJIaHUI [T HUTOTOBOTO KOHTPOJISI OCBOSHUS TUCHUILIHHBI (00I1Iee YKCII0 BOIPOCOB - 846).

13. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHUE JIUCIHUIIJINHbI

B cooTBeTCTBHHM ¢ y4eOHBIM TUIAHOM 3aHSTHSI TI0 JUCHUILUTHHE «Modenuposanue XumuKko-mexHon02uecKux
npoyeccos MPoBOIATCS B popMe ayIUTOPHBIX, Ta00PAaTOPHBIX 3aHSATHH M CAMOCTOSTEIbHON pabOThl 00YyUYarOIEerocs.

y‘-le6Hl)Ie AyAUTOPUU JJI IIPOBEACHUA 3aHHTHﬁ JICKIIMOHHOT'O THUIIA, 3aHATUN CEMHHApPCKOro Tulia, l"pyl'[l'IOBl)IX
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http://window.edu.ru/
https://www.nirhtu.ru/faculties/cybernetics/app.html
https://www.nirhtu.ru/administration/library.html
https://moodle.nirhtu.ru/course/view.php?id=730

U WHIMBUAYaIbHBIX KOHCYJbTAIlUM, TEKYIIEro KOHTPOIS M MPOMEXKYTOUHOH aTTEeCTalluH, a TaKXkKe IMOMELICHUs Ul
CaMOCTOSITETBHON PabOTHI 00YUAIOUINXCS, OCHAIIIEHHBIE KOMITBIOTEPHON TEXHUKON ¢ BO3MOXXHOCTBIO ITOAKIIOUCHUS K
cetu «MHTEpHET» M 00ECIIedeHHbIE JOCTYIIOM B JIEKTPOHHYI0 MHPOPMALMOHHO-00pa3oBaTenbHyI0 cpeny MHCTHTYTA,

TIOMENIEHHS U XPaHSHHUs! U IPOPHUIAKTHIECKOTO 00CIYKUBaHHS y4eOHOTO 000pYAOBaHH S

HanmenoBanue
CIIEIHATIBHBIX TIOMEICHUI
M TIOMEIEHUH JUIst
€aMOCTOSATENIbHON padOThI

OCHAIEHHOCTD CHEUATBHBIX TTOMEIICHUI U TOMEIIEHUH 1S

CaMOCTOSTENBHON PaboThI

IprcnocobieHHOCTh
TIOMEIEHUH ISt
HCIIOJIb30BAHMSI HHBATHAAMHU
U JIUIIAMH C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 310pOBBSI

JlexuoHHAs ayAUTOPUS
(108 y4e6nsIit kopmyc 1,
Tpynossie Pesepssl, 29)

Vuebnas mebenb, 10CKa.
IIpe3eHTaOHHASI TEXHUKA: HOYTOYK, IPOEKTOP, 9KPaH (IIOCTOSIHHOE MECTO
xpaHeHust: ayn.109a)

MPUCTIOCOOIICHO (ayIUTOPHS
Ha TIEPBOM 3TaXe)

AynuTopus s
l'IpaKTl/l'-leCKl/lX u
11a00paTOPHBIX 3aHATHH,
IPYIIIOBBIX U
UHJIUBHTYTHBIX
KOHCYJIbTAIHH,
IPOBEIEHHUS TEKYIIEro
KOHTPOJIS U
MIPOMEKYTOUHOH
atrectamu (310, yaeOHbIit
kopnyc 1, TpyznoBsie
Pesepssl, 29)

Vuebnas mebenb, 1ocKa
IIpe3eHTaMOHHAS TEXHUKA: HOYTOYK, IPOEKTOP, IKpaH

pucnocodneno™ s
CITa0OBUISAIIN X,
c1a0oCbIIAIIUX 1 HHBIX
BHJI0B COMAaTUYECKUX
3aboneBanuii u aui ¢ OB3

AyRuTopus IS JIUL C
OrpaHUYCHHBIMU
BO3MOXHOCTSIMU 1
CaMOCTOSTEIBHON paboThI
cryaeHToB (107 y4eOHbIi
kopmyc 1, Tpynossie
Pesepssl, 29)

VyeGuast Mmebeb, 10cKa
IIK (2mt) Joctyn B UaTepHET, K OBC, 21eKTPOHHBIM 00pa30BaTEIbHEIM U
nH(OPMAIMOHHBIM pecypcaM, 6a3e JaHHBIX 2IeKTPOHHOro Kartanora HU

PXTY, cucreme ynpasnenus yueOHbIMH Kypcamu Moodle

IIPUCIOCOOIEHO (ayJUTOPHS
Ha [IEPBOM JTaxe,
OTCYTCTBHUE ITOPOTOB)

13.1. KomnbioTepbl, HHPOPMALHOHHO-TEJIEKOMMYHUKAIHOHHbIE CETH, AN apaTHO-
NMporpaMMHbIe M ayIHOBH3YyaJbHbIe CPeCcTBA:

Komnwviomep nipouieccop Intel Pentium ® Gold 4 I'Tn, ¢ onepatuBHO# mamsTeio 8 ['GaiiT, )KECTKHUM JHCKOM
460 ['6aiiT ¢ BO3MOXHOCTBIO POCMOTPA BUICOMATEPUAIIOB M ITPE3EHTAIHI, C HEOTPaHHUEHHBIM JJOCTYNOM B MHTepHeT,
k DBC, 5JeKTpOHHBIM 00pa30BaTebHbIM M WH()OPMAIMOHHBIM pecypcaM, 0ase JaHHBIX 3JIEKTPOHHOIO KaTaiora

HHctuTyTa, CHCTEME yrpaBieHus yueOHsIMU Kypcamu Moodle, yae6HO-MeTonueCKM MaTepHaIaMm.
Hoymo6yx Fujitsu Lifebook Intel Pentium (R) 2,2 I'T', mamsts 512 Moaiir, auck 56 I'Baiir
HacroneHblit npoexmop Benq MX503, paspemenne XGA (1024x768), perymupyemoe GOKYCHOE paccTOsSHHE

2,56-2,8Mm, namma 190BT.

MooOwibHbIH 9kpan Ha witatuee Lumien EcoView 150x150cm
Jlazepusriit npunmep HP P1005, uepHo-0ensiit, hopmar A4.

13.2. IlporpaMMHoe oGecrieyeHne

Hepeqenb JIMICH3UOHHOI'0O MMPOTrpaMMHOI0 o0ecnieyeHusi. PekBU3NTHI MOATBEPKAAIOIICI0 TOKYMEHTA

Windows

Ha3spanue Ha3snauyenue Tun JuueH3suu
MS Windows 10 Pro OrnepanuoHHas CUCTEM KOMMepuecKas
MS Office 2019 Standart OducHblil makeT KOMMepUecKast
CorelDRAW Graphics Suite 2021 I'paduueckuii peaakrop KOMMepYecKast
DocsVision 5.5 kiueHT KimmeHT cucteMpl TOKyMEHTO000pOTa KOMMepuecKas
Autodesk AutoCAD 2021 CAD KOMMepYecKast
Kaspersky Endpoint Secuity for 3aiura pabounx CTAHIMA KOMMepUecKast

22.08.2022 — 05.09.2023

3S CoDeSys V2.3.9.41

SCADA cucrema

JIEMO-BEPCHS

TraceMode 6.10.1

SCADA cucrema

JIEMO-BEPCHS

MotorTester 10.4.1

Jlns npoBepku aBuraresne

JIEMO-BEPCHs

SimInTech

MOI[GJTHpOBaHI/Ie JUHAMHUYCCKHUX CUCTEM

JIEMO-BEpCHs

Apache NetBeans

IDE

open source

MS Visual Studio Community Edition IDE free
Scilab 6.1.1 MareMaTrnuecKre BEIYHCICHH open source
Oracle VM VirtualBox Cpena BUPTyaIIH3aIuu free
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14. TPEBOBAHUA K OLIEHKE KAYECTBA OCBOEHMA JUCIUMIIVIMHBI

HanmeHnoBanme
pasjaenon

OcCHOBHBIE MOKA3aTeJIH OLIEHKH

®DopMbI M METOIbI KOHTPOJISI U

OLCHKH

Pasnen 1. OcHOBBI Teopun
MOTPEIIHOCTEH

3naem

FCOMETPUU u JIMHEWHOU anreﬁpm, BEKTOPHOI'O

MpeoOpa3oBaHuii, OCHOBBI YHCJICHHBIX METOJIOB, 3JIEMEHTHI

MUCLUIITIMH Ha COBPEMEHHOM HaY4YHOM YPOBHE

€CTECTBEHHOHAYUYHBIX JUCLUIUINH
\Bnaoeem
— Meroaamu uddepeHMpOBaHIs, HHTETPUPOBaHUS (DYHKIIH,)

pemenus anredpanyeckux U auddepeHunanbHpIX YpaBHEHUN U
X cucteMm

— OCHOBBI ,I[I/ICI](IJGPEHIIHBJILHOFO HUHTETPAJIBHOTO HCYHCICHUS
d)yHKLII/Iﬁ O)I[H()ﬁ 1 HECKOJIBKHUX NEPEMEHHBIX, aHaHI/ITI/I‘[CCKOVﬂ
Y

rapMOHUYECKOTO aHanu3a, TeOpUH OOBIKHOBEHHBIX|
mdepeHranTbHBIX ypaBHEHHIA, HHTETpaIbHbIX|

Teopun  QYHKIMH KOMIUIEKCHOH IMEPEeMEHHOH, 3IEMEHTH]
TEOpPHH BEPOATHOCTEH M MAaTeMaTHYeCKOH CTaTHCTHKU B
oOBeMe, [OCTATOYHOM UL H3y4YEHHs eCTECTBCHHOHAYJHBIX|

Ymeem
— HMCIIONB30BaTh MaTeMaTHYEeCKUi anmapar u
MH(OPMAIOHHBIE TEXHOJIOTHUHI pu H3y4eHHH|

(OCHOBHBIMHA  AHAJIMTUYCCKUMH W YHUCJICHHBIMA METOJaMU

OreHKka 3a WHAWBUAYAJIBHOC 3aJaHUE

OrneHka Tpu TECTUPOBAHUU

Pasnen 2. YnucneHHOE pemieHne
HEJTMHEUHBIX YPaBHEHUHN C OJHUM
HEU3BECTHBIM.

3naem

TCOMETPUM M JIMHEHHOW  anreOpbl,  BEKTOPHOTO

npeoﬁpasoBaHHﬁ, OCHOBBI YHCJICHHBIX METOAOB, 3JICMCHTBI

JACIUIUINH HA COBPEMEHHOM Hay4YHOM YPOBHE

— MeTonaMu Ju(depeHINpoBanys, MHTETPHPOBaHN (QYyHKIHIA,
OCHOBHBIMH ~ aHAJIUTUUECKUMH U UYHCIEHHBIMH METOJaMH
perienust anredpandyeckux U AudQpepeHIHaNbHbIX ypaBHEHUH 1
X cHCTEM

— OCHOBBI AU(GHEPEHINATPHOTO HHTETPaJbHOIO0 HCYUCICHMS]
QYHKIOUH OIHOM M HECKONBKHX NEPEMEHHBIX, aHaJ’II/ITI/I'{eCKOPﬂ
ii

rapMOHUYECKOTO aHanu3a, TeopHU OOBIKHOBEHHBIX|
i GepeHIHaNbHBIX ypaBHEHUH, HHTErpajbHbIX|

TeopuH (YHKLIMH KOMIUIEKCHOH IEPEMEHHOW, JJIEMEHTB]
TEOPUH BEPOATHOCTEH M MaTEeMaTHYECKOW CTAaTUCTUKH B
oObeMe, [OCTATOYHOM I H3y4YeHHs eCTECTBCHHOHAYYHEIX|

Ymeem

— MCIIOJIB30BaTh MaTeMaTHYeCKuit ammapar
nHOOPMAIMOHHBIE TEXHOJIOTHI pu myqennﬂ
©CTeCTBEHHOHAYUYHBIX AUCIUTLIHH

Bnadeem

OHGHKa TIpU TECTUPOBAHUU

Pa3nen 3. UncieHHbIE METOIbI
peIIeHus CUCTEM JIMHEHHBIX
ypaBHEHUH.

3naem
— OCHOBBI IU((HEPEHINATEHOT0 HHTETPAIbHOIO HCYHCIICHUS]
rCOMETPUM M JIMHEHHOW  anreOpbl,  BEKTOPHOIO
rapMOHUUYECKOTO aHanu3a, TEOpHU OOBIKHOBEHHBIX]|
i GepeHIaIBHBIX ypaBHEHHII, HHTETpPabHbIX]
peoOpa3oBaHMil, OCHOBBI YHCIECHHBIX METOJIOB, JJIEMEHTHI
Teopun  QYHKIMH KOMIUIGKCHOH IEPEMEHHOH, 3JIEMEHTH]
TEOPUM  BEPOATHOCTEH M MaTEeMaTHUECKOW CTAaTUCTUKH B
oObeMe, JOCTATOYHOM U HM3y4YEHHS eCTECTBCHHOHAYYHHIX|
IMCLUIIIIMH Ha COBPEMEHHOM Hay4YHOM YPOBHE

Ymeem

— HCIIOJIB30BaTh MaTeMaTUYeCKUi amnmapar
MH(OPMALIOHHBIE TEXHOJIOTUH npu myt{eﬂnﬁ
©CTECTBEHHOHAYYHBIX AUCIUILIHH

\Braoeem

— Meropamu T depeHpOBaHIs, HHTETPUPOBAHUS DYHKIIMHA,
OCHOBHBIMH ~ QHAJIUTUYESCKUMH U  YHCICHHBIMH METOJaMH
pelenus anredpandeckux u AU(GepeHHaTbHBIX yPaBHEHUH 1

NX CUCTEM

q)yHKLII/II\;I O,[[HOI‘/’I 1 HECKOJIbKHUX NEPEMEHHBIX, aHaJ'H/[TI/I‘ICCKOPﬂ
U

OHGHKB TIpu TECTUPOBAHUU
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Pasnen 4. YucieHHbIE METOABI
[peIIeHNUs CHCTEM HETMHEHHBIX
ypaBHEHUH.

3naem
— OCHOBBI AU((HEePEeHINATEHOI0 HHTErPAIBHOIO HCYHCICHUS]
TCOMETPHM M JIMHEHHOW  anreOpbl,  BEKTOPHOTO

rapMOHUUYECKOTO aHam3a, TEOpUU OOBIKHOBEHHBIX|
i epeHIHaNbHBIX ypaBHEHUH, UHTErpajbHbIX|
peoOpa3oBaHMil, OCHOBBI YHCICHHBIX METONOB, JJIEMEHTHI
Teopur (GYHKIUH KOMIUIGKCHOH HEpEeMEHHOH, 3IEeMEHTH]
TeOpUN  BEPOSTHOCTEH M MaTreMaTU4eCKOW CTaTHCTUKU B
00beMe, JOCTaTOYHOM JUl H3Y4YEHHsS €eCTECTBEHHOHAYYHBIX|
IMCLUIIIMH Ha COBPEMEHHOM HAay4YHOM YPOBHE

— MeTomamu auddepeHIPOBaHNs, HHTETPHPOBAHUS (QyHKIINI
OCHOBHBIMU ~ QHAJIUTHYECKUMHM U YUCICHHBIMH METOAAMH
perreHns anredpandeckux U Au(QepeHIHaIbHBIX yPaBHEHUH 1
X CHCTEM

QyHKIMH ODHOH M HECKONBKHX NEPEMEHHBIX, aHanHTquCKoIIj

Ymeem

— HCIIONB30BaTh MaTeMaTHYeCKUit ammapar u
HH(pOpPMaLHOHHBIE TEXHOJIOTHH npH U3y4eHHH|
©CTECTBEHHOHAYYHBIX AUCIUILIHH

\Braoeem

OLleHKa NPU TECTUPOBAHUH

Pa3zgen 5. UntepnionupoBanue
(YHKIHIA, YUCTICHHOE
i depernnpoBanue

3naem
— OCHOBBI AU((HEepPEeHINANFHOT0 HHTETPAIBHOIO HCUUCICHHUS]
QyHKIMHA OHOW M HECKOJBbKHMX NEPEMEHHBIX, aHAJIUTHYECKOH
TCOMETPUM M JIMHEHHOW  anreOpbl,  BEKTOPHOIO ]lj
rapMOHUYECKOTO aHalm3a, TEOpUuu OOBIKHOBEHHBIX|
i GepeHIIaNTBHBIX ypaBHEHU, UHTErpajbHbIX|
peoOpa3oBaHMil, OCHOBBI YHCICHHBIX METOIOB, JJIE€MEHTHI
Teopun  (QYHKIMH KOMIUIGKCHOH IEPEMEHHOM, 3JIEMEHTH]
TEOpUM BEPOSATHOCTEH M MaTeMaTU4eCKOW CTaTHCTUKH B
oOBEMe, JOCTATOYHOM UL HM3y4YEHHS eCTECTBCHHOHAYYHBIX|
IMCIUIIMH Ha COBPEMEHHOM HAayYHOM ypOBHE

Ymeem

— HCIIOJNB30BaTh MaTeMaTHYEeCKUi amnmapar
MH(OPMALIOHHBIE TEXHOJIOT K npu usyqeﬂmlj
©CTeCTBEHHOHAYYHBIX AUCIUIUINH

\Braoeem

— Metonamu audhepeHIpoBaHUs, HHTETPUPOBAHUS (DYHKIIHIA,
OCHOBHBIMH ~ aHAIUTHYSCKAMH U UHCICHHBIMH METOJaMH
pemieHus anredpandeckux U Au(QepeHIHaIbHBIX yPaBHEHUH 1
X CHCTEM

OLieHKa NPU TECTUPOBAHUH

Pazgen 6. AnnpoKCUMUPOBaHKE
(OYHK M.

3naem

— OCHOBHI U dEpPeHIMaTEHOT0 HHTETPATBHOTO HCYHCIICHHS
(DyHKUMHA OFHON M HECKONBKHX IEPEMEHHBIX, aHAIMTHYECKOH
reoMeTpUM M IMHEHHOH  anreOpel,  BEKTOPHOTO N
rapMOHHYECKOTO aHaIm3a, Teopuu OOBIKHOBEHHBIX|
b depeHIuanbHBIX YpaBHEHHUH, MHTETPaJIbHbIX]
npeoOpa3soBaHyii, OCHOBbI YHCJICHHBIX METOJIOB, 3JIEMEHTHI
Teopun  QYHKIMH KOMIUIGKCHOH IE€PEMEHHOH, 3JIEMEHTH]
TeOpUM BEPOATHOCTEH M MATEMaTHYECKOH CTAaTUCTHKH B
0OBeMe, IOCTATOYHOM [UIi M3YYCHHS €CTECTBCHHOHAYYHBIX|
/IMCLIUIIMH HAa COBPEMEHHOM HAayYHOM YPOBHE

Ymeem

— HCIIOJIb30BaTh MaTeMaTH4eCKUi amnmapar
MH(pOpPMAIIMOHHBIE TEXHOJIOTHH npu n3yqennﬁ
©CTECTBEHHOHAYYHBIX AUCLUIUIMH

\Bnaoeem

— Meronamu audhepeHIPOBaHUs, HHTETPUPOBAHNS (DYHKIIMIA,
OCHOBHBIMH ~ aHAJIUTHYCCKUMH M YHCICHHBIMH METOJaMHU|
pemenus anredpanyeckux U auddepeHnnanbHbIX ypaBHEHUI 1]

NX CUCTEM

O1LieHKa NpU TECTUPOBAHUH
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Pasnen 7. Yucnennoe
MHTErPUPOBAHUE.

3naem
— OCHOBBI AU((HEePEeHINATEHOI0 HHTErPAIBHOIO HCYHCICHUS]
QyHKIMI OTHOM M HECKOJBKHX NMEPEMEHHBIX, aHAJIMUTHYECKOH
TCOMETPUM M JIMHEHHOW  anreOpsl,  BEKTOPHOTO Ilj
rapMOHUUYECKOTO aHalu3a, TEOpUU OOBIKHOBECHHEIX|
i epeHIHaNbHBIX ypaBHEHUH, UHTErpajbHbIX|
peoOpa3oBaHMil, OCHOBBI YHCICHHBIX METONOB, JJIEMEHTHI
Teopur (GYHKIUH KOMIUIGKCHOH HEpEeMEHHOH, 3IEeMEHTH]
TEOpUM  BEPOSTHOCTEH M MaTeMaTU4eCKOW CTaTHCTUKHU B
00beMe, JOCTaTOYHOM JUl H3Y4YEHHMsS €CTECTBEHHOHAYUYHBbIX|
IMCLUIIIMH Ha COBPEMEHHOM HAay4YHOM YPOBHE

Ymeem

— HCIIONB30BaTh MaTeMaTHYeCKUit ammapar u
HH(pOpPMaLHOHHBIE TEXHOJIOTHH npH U3y4eHHH|
©CTECTBEHHOHAYYHBIX AUCIUILIHH

\Braoeem

— Metomamu nudhepeHIIPOoBaHNs, HHTETPUPOBAHHS (QYHKIIHIA,
OCHOBHBIMU ~ QHAJIUTHYECKUMHM U YHMCIECHHBIMH METOJaMH
perreHns anredpandeckux U Au(QepeHIHaIbHBIX yPaBHEHUH 1
X CHCTEM

OLleHKa NPU TECTUPOBAHUH

Paznen 8. UncnenHoe peuieHue
0OBIKHOBEHHBIX
i depeHnnanbHbIX ypaBHEHUIA.

3naem
— OCHOBBI AU((HEepPEeHINATEHOT0 HHTETPaIbHOIO HCYHCIICHUS]
QyHKIMH OHOW M HECKOJBKHX MEPEeMEHHBIX, aHAIUTHYECKON
TCOMETPUM M JIMHEHHOW  anreOpbl,  BEKTOPHOIO ]Ij
rapMOHUYECKOTO aHalm3a, TEOpUuu OOBIKHOBEHHBIX|
i GepeHIIaNTBHBIX ypaBHEHU, UHTErpajbHbIX|
peoOpa3oBaHMil, OCHOBBI YHCICHHBIX METOIOB, JJIE€MEHTHI
Teopun  QYHKIMH KOMIUIGKCHOH IEPEMEHHOM, 3IEMEHTBH]
TEOpUM BEPOSATHOCTEH M MaTeMaTU4eCKOW CTaTHCTUKH B
oOBEMe, JOCTATOYHOM UL HM3y4YEHHS eCTECTBCHHOHAYYHBIX|
IMCIUIIMH Ha COBPEMEHHOM HAayYHOM ypOBHE

Ymeem

— HCIIOJNB30BaTh MaTeMaTHYEeCKUi amnmapar
MH(OPMALIOHHBIE TEXHOJIOTHH npu H3yl{ennﬁ
€CTeCTBEHHOHAYYHBIX AUCIUIUINH

\Braoeem

— Metonamu audhepeHIpoBaHUs, HHTETPUPOBAHUS (DYHKIIHIA,
OCHOBHBIMH ~ aHAIUTHYSCKAMH U UHCICHHBIMH METOJaMH
pemieHus anredpandeckux U Au(QepeHIHaIbHBIX yPaBHEHUH 1
X CHCTEM

OLieHKa NPU TECTUPOBAHUH
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[punoxenue 1
AHHOTALUSA
paboyeii MporpaMMbl THCHHMILTHHBI

MogeanpoBaHue XUMHKO-TEXHOJIOTMYECKUX NIPOLEeCCOB
1. O6mas Tpya0eMKocTh (3.¢./ ak. yac): 2 3.e./72 ak.uac. @opMbI IPOMEKYTOUHOTO KOHTPOJIS: 3a4ET.

2. MecTo JUCHUIJIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOI MPOrpaMmbl
Hucoummaa B1.B.03 MoaeaupoBanue XMMHKO-TEXHOJIOTHYECKHUX MPOLECCOB OTHOCHUTCS K BapuaTuBHOM
yact Ooka | JAucruniuHb! (MOIYIN).

Jucnnmmaa  Oasmpyercss Ha JUCOUIUIMHAX (Mooymsix): «Maremartnka», «OCHOBBI WH(OPMAITHOHHBIX
TexHonorui», «IIpodmisHoe mporpaMmHOe obecriedeHue Il pelIeHHs 3a4ad Mpo¢eCCHOHATBHON AESTEITbHOCTI
3HaHWS W HaBBIKM, MOJNy4YEHHBbIC MPH W3YYCHWH JUCHUIUIMHBI «MoOJennpoBaHne XHMHKO-TEXHOJIOTHYECKUX
IIPOIIECCOBY, UCITOIB3YIOTCSI CTYACHTaMH IIPH BBITIOJHEHUH KYPCOBBIX U BBIITYCKHOHM KBATM(HUKAINOHHON pabOTHI.

3. Heab 1 3124 U3yYeHHUs AUCHHILUIHHBI

Llenbro 0cBOEHUS IUCLMILUIMHBI SBISIETCS (JOPMUPOBAHUE CICIYIOIINX KOMITCTCHIINH:

- TOTOBHOCTBIO IPUMEHSTh aHATUTHYECKUE U YUCIICHHBIC METO/IbI PELICHH OCTAaBICHHBIX 33124, HCIOIb30BaTh
COBpEMEHHbIE MH(OPMaAMOHHBIE TEXHOJIOTHH, IPOBOIUTE 00pabOTKy MH(OpMAUK C HCIIOJIB30BAaHUEM MPHKIAIHBIX
MIPOTPaMMHBIX CPeICTB cepbl MPo(hecCHOHATILHOM eI TEIbHOCTH, HCIIOJIB30BaTh CETEBbIE KOMITBIOTEPHbIE TEXHOIOTHH
1 0a3bl JaHHBIX B CBOEH MPOQecCHOHAIBHON 001aCTH, MAKeThl MPHUKIAJHBIX IPOTPaMM Ul pacdeTa TeXHOIOTHUECKUX
rapamMeTpoB 000PYIOBaHHUS

-CIIOCOOHOCTBIO TUIAHMPOBATh M IIPOBOJIUTH (PM3MUYECKHUE W XMMHUYECKHE IKCIIEPUMEHTHI, IPOBOUTH 00paboTKy
X pe3ylbTaTOB W OLEHWBATh IOTPEIIHOCTH, BBIJBHIATH THIOTE3bl M YCTAHABIMBATH TPAHUIBI MX HPUMEHCHUS,
NPUMEHATh METOABI MaTeMaTH4YeCKOr0 aHaliu3a M MOJEIUPOBAHUS, TEOPETHUYECKOr0 M IKCIEPUMEHTAIBHOIO
HCCIIEOBaHNUS.

3agagamMul MPENOAaBaHNs AUCIUIUINHBI SBIISTIOTCS:

— 03HAKOMJICHHE CTYICHTOB C MAaTEMaTHIECKUMH MOJETSIMA OOBbEKTOB XUMUIECKON TEXHOJIOTHH;

— N3y4EeHHE METOJIOB PEUICHUS Pa3JIMYHBIX 33734 C MPUMEHEHHWEM aJTOPHUTMHU3AIMU W NIPOTPaMMHUpPOBAHUS, a
TaKX€ METOZI0B MOJICIIUPOBAHMS U ONTHUMHU3ANN 00BEKTOB XUMHUECKOH TexHOIOruu Ha OBM;

— [IPOJIEMOHCTPUPOBATH MPUMEHEHHE N3YIEHHBIX METOA0B K KOHKPETHBIM 3a/jauaM.

4. Coaepxanue IUCHUTLTHHBI

MogenupoBanue KHHETHMKM XUMHYEeCKMX peakuui OnTuMu3anusi TEIUIOOOMEHHBIX —mpoleccoB Ha OBM
MopenupoBaHue TEIIOOOMEHHBIX IpolieccoB Ha DOBM OntumanbHOe MPOEKTHPOBaHHE TPYOOIPOBOAOB Y paBHEHUS
MaTeMaTUYECKOM MOJAENU Y CTOMYMBOCTh XMMMUYECKHX PEaKTOPOB Y4YeT HAIeKHOCTH CIOXKHBIX CHCTEM IIpU
ontumu3zauu IlocraHoBka 3amaun ananuza XTC u meroas! ee pemenust OOmiasi METOANKa PEUICHUs CTPYKTYpPHOTO
ananm3a XTC IlocranoBka 3amaun pacueta 3amkHyTo XTC. Cucremuslit noaxon npu moaenupoanuu XTC Metoabt
MaTeMaTHYeCKOi CTaATHCTHKH ISl 0OpaOOTKH PE3yabTaTOB aKTUBHBIX U MTACCUBHBIX IKCIIEPUMEHTOB

5. Ilmanupyemble pe3yJbTaTbl O00y4eHUsl 110 AUCHUILIUHE, ol0ecneynBaomue JAOCTHIKEHUE
IUIAHUPYEMBbIX pe3yJbTaToB 0CBOCHUS 00pa3oBaTeJbHON MPOrPaMMBbI

B pe3yiabTaTeC OCBOCHUS OOII 6aKanaBpHaTa 06yqa}0m1/1171091 JOJZKCH OBJIAACTh CICAYIOMIMMH KOMIICTCHIUSAMHU U
HUHAWKATOPpAMU JOCTUKCHUA KOMHGTGHHI/IﬁZ

Yuusepcansubie kKomnereHInH (YK) i HHANKAaTOPB! UX JOCTHKEHUS

3amaya K
. 0]l 1 HAaUMEHOBAaHUE NHIUKATOpa
npodeccroHaIbLHON Kon u naumenosanue [1K
noctikenus OITK
JIeITeTILHOCTH
Pemenne npuknagasix u (IK-4 I1K-4.2

TEXHOJIOTHYECKUX 3a1a4 ¢|['0TOB MpUMEHSTh HH(ppoBble HHOOPMAIIMOHHEIE

HCHOHB3y€T CCTCBbIC KOMIIbIOTCPHBIC
MCIIOJIb30BAHHUEM CPCACTB [ TEXHOJOTUHN JJIA pCHICHUSA TCXHOJIOTMYCCKUX

TEXHOJIOTHUHA IJIA TTOJIYUYCHU S

ABTOMATHU3AIHH 1 3a/a4 B IPO(eCCHOHATBHOI 00TacTH. N
uH(popMarmu B chepe cBoeit
KOMITbFOTEPHBIX NeATENBHOCTH %
L npo(eCCHOHATBHOI IS TENBHOCTH.
TEXHOJIOT Uit
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OcyuiectBienue HayyHo- | ITK-5 IMK-5.1

HCCIIeI0BATENIbCKON CrocoOeH OCyIIeCTBIATh MIPOBEAEHUE PadOT
Croco0eH IaHupOBaTh U IMPOBOINUTH
e TEeNbHOCTH 10 no oOpaboTke W  aHauU3y  Hay4dyHo-
. (bHU3HYeCKHe U XMMHUYECKUE
PELICHUIO IPUKIAIHBIX | TEXHHYECKOW WH(GOpPMalUH U Pe3yJIbTaToOB
. . SKCIIEPUMEHTEHI, TPOBOIUTH 00PabOTKY
3a71a4 XUMUYECKOH WCCIIEIOBaHU, BBITIOIHATH

HX PE3YJIBTATOB U OLICHNBATH
TIOTPEIMHOCTH, BBIABUTATh TUIIOTE3BI U
YCTaHaBJIWBATh I'PAHUIBI UX
IIPUMECHCHUS, IPUMEHATE METOIbI
MaATEMaTHYCCKOTO aHaJIn3a U

TEXHOJIOTHH SKCHEPUMEHTHI U O(OPMIIATE PE3YIbTATHI
HCCIIeIOBaHUIA 1 pa3pabOTOK, TOTOBHOCTD
OCYIIECTBIISATH MOATOTOBKY JOKYMEHTAIIHH,
MPOEKTOB ILIAHOB M IIPOTPAMM MPOBEICHUS
OTJENBHBIX ITANOB PaboT

B PE3YJbTATEe U3Yy4CHMN ANCUMILIMHDBI C1YACHT VaKaJgdaspuata J0JKeH:

3namo:

— OCHOBBI (M (PEPEHINATBHOTO HWHTETPATBHOTO MCYUCICHUS (QYHKIMHA ONHOM M HECKONbKHX NEPEMEHHBIX,
AQHATUTUYECKOW TEOMETPHU M JINHEHHOW anreOphl, BEKTOPHOTO U TapMOHHYECKOTO aHAJIN3a, TEOPHH OOBIKHOBEHHBIX
b depeHInaIbHBIX YPAaBHEHUH, HHTETPAbHBIX MPeoOpa3oBaHUil, OCHOBBI YHCICHHBIX METOJIOB, 3JEMEHTHI TCOPHU
(GYHKLIMA KOMIUIEKCHOW TEPEMEHHOM, 3JIEMEHThl TCOPUH BEPOSATHOCTEH M MAaTeMaTHYECKOW CTaTHCTUKH B oObeMe,
JOCTaTOYHOM JUISl H3y4YCHHSI €CTECTBCHHOHAYYHBIX JUCLHIUIAH HA COBPEMEHHOM HAYYHOM YPOBHE

Ymemy:

— HCIIOJIb30BaTh MaTeMaTHUECKuUil anmapar 1 HHOPMalHOHHBIE TEXHOJIOTHH NIPH U3YYEHHH €CTECTBEHHOHAYYHBIX
JHCIUIUTHH

Braoemp:

— MerogamMu AU PepeHINPOBaHUs, HWHTETPUPOBAaHUSA (DYHKIHMH, OCHOBHBIMHM AaHAIUTHYECKUMH M YHCICHHBIMU
METO/IaMH pelIeHus aredpanieckux u AudhepeHnaIbHbIX YpaBHEHHH 1 UX CHCTEM

5. Buasi yueOHoii paGoThl U UX 00BeM
O0Bem
Buja yueoHoii paGoThl
3.e. alfftﬂ'

O0umas Tpy10eMKOCTb I CHMIIJIMHBI 3 72
KonTakTHast paboTa - ayAMTOpPHBIE 3AHATHUS: 0,167 6
Jlexmuu 0,111111111 4
[MpakTrueckue 3ausatus (I113) 0,055555556 2
JlaGoparopusie padots! (JIP) 0,000 0
CamocrosiTenibHasi padoTa 1,722 62
CamocTOsTENbHOE U3YUEHHE Pa3/IeNiOB AUCLUIUINHBI 0,833 30
[NoaroroBka x raboparopHsM padotam (JIP) 0,889 32
IMoaroToBka k npaktudeckuM 3ausTusm (I13)

®opma (bI) KOHTPOJISL: 3a4ém

JK3aMeH - -
KonTakTHas paboTa - MpOMeXyTOdHAs aTTeCTaIus - 4
IMonroToBka K SK3aMeHy. - -
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