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1. OBHIHUE ITOJIOKEHUA

HopmaTuBHBIE T0OKYMEHTBI, HCIIOJb3yeMble MPH pPa3padoTKe 0CHOBHOI 00pa30oBaTeILHOM
nporpaMmal

HopmaruBHyto ipaBoBYyI0 0a3y pa3paboTKu pabodei mporpaMMBbl TUCITUTIINHBI COCTABIISIOT:

OenepanpHbiii 3ak0H 0T 29 gexabps 2012 roma Ne 273-d3 «O6 obpazoBanum B Poccwuiickoit
Deaepanum» (¢ yIEeTOM JOTIOTHCHHH 1 N3MCHECHHH );

®epnepanbHblil 3akoH 0T 31.07.2020 r Ne304-03 «O BHeceHMM u3MeHeHH B DenepaibHbIM 3aKOH
«00 obpazoBannm B Poccuiickoii @eaepanumy» Mo BOIIPOCAM BOCITUTAHUS 00YIAIOIIIXCS;

«[lopsimokx opraHu3aluy U OCYLIECTBICHUS 00pa30BaTEIbHON AEATENFHOCTH MO 00pa30BaTeIbHBIM
ImporpaMmaM BBICIIETO O0pa3oBaHUS — TMporpamMmaM OakamaBpuaTra, NporpaMMaM CIEIHaJHCcTa,
nporpaMMaM MarucTpaTypbl», YTBEpKICHHBIH NpukazoM MunuctepcTBa oOpa3oBaHus W Hayku PD ot
05.04.2017 r N 301;

®DenepanbHBIl TOCYJApCTBEHHBI 00pa3oBaTenbHbI cTaHgapT Beiciero obpaszoBanus (OI'OC BO)
(®Ir'oC-3++) mo HampapneHuto moArotoBku 15.03.04 ABTOMaTH3alus TEXHOJIOTUYECKHX MPOIECCOB U
MIPOM3BOCTB, YTBEPKICHHOTO MpHKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoit @exepanun ot
9 aBrycra 2021 1. Ne 730 (3apeructpupoBano B Muntocte Poccuu 3 centsaops 2021 . N 64887);

[TonmoxxeHne o MpakTHUECKOI MOATOTOBKE 00YYarOMIUXCs, yTBEPKIEHHOE pHUKa3oM MHHHCTepCTBa
Haykd W BbIcmero obpasoBanus Poccuiickoit depepaunu m MuHHCTepcTBa IpocBelieHus: Poccuiickoii
®enepannu ot 5 aBrycta 2020 r. N 885/390 (3apeructpupoBan MunmcrepcTBoM tocTurmu Poccuiickoit
Oenepanuu 11 centsadpst 2020 1., peructpanuonubiii N 59778);

MeTonu4ecKuMH PEKOMEHAALMSIMU 110 OPraHu3alui 00pa30BaTEeNbHOIO Ipouecca Uil o0ydeHHs
WHBAJIWJIOB M JHI C OTPAaHWYCHHBIMH BO3MOXXHOCTSMH 3JI0POBBSI B 00pa3oBaTEeNbHBIX OpPTaHHU3AIMIX
BBICIIETO O0pa3oBaHUs, B TOM 4YHCJE OCHAIIEHHOCTH O0pa3oBaTeNbHOrO Tpouecca (yTBEp)KICHBI
3amectuTenieM MuHnCcTpa oOpa3oBanus U Hayku PO A A. KimmmossiM ot 08.04.2014 Ne AK-44/058H)

VYeras ®I'BOY BO PXTY um. [I.1. Menneneena;

[Monoxenue o HoBomockoBckoM urcruryte (punuane) PXTY um. [1.11. Menneneesa.

JlokanmpHBIe ~ HOpMaTHUBHBIE  akThl ~ HoBomockoBckoro  wHcTHTyTa  (pmmmama) PXTY
um. JI.1. Mennaeneena.

[TonoxxeHue O MOpsAAKE OPraHU3aLUM M OCYLIECTBICHUS O0pa30BaTEIbHOM IESTEIBHOCTU IIO
o0pa3zoBaTelbHBIM MPOTrpaMMaM BBICIIET0 OOpa3oBaHWS — MporpaMMmaM OakanaBpHuara, MIporpaMMam
crienuanurera, nporpammam maructpatypbl B HU PXTY um. JI.M. MenaeneeBa, NpUHATHIM pEUICHUEM
VYuenoro coBera HU PXTY um. JI.U. Menneneesa ot 30.10.2019;

[onoxenuss 00 3neKTpOHHOH HH(pOPMAaLMOHHO-00pa3oBaTenbHO cpexe HoBomMockoBcKoro
uHcTHTyTa (punmana) ¢eneparbHOTO TOCYIAPCTBEHHOTO OIOPKETHOTO O0pa30BaTEILHOTO YUYPEHICHUS
BbICIIEro 00pazoBaHus «Poccuiicknii XUMHUKO-TeXHOJIOTHUYeCKUi yHuBepcuteT umenu .M. MenaeneeBa»

OcHoBHass mpodeccroHabHAas oOpa3oBarenbHas nporpamma (manee — IIporpamma, OIIOID)
COCTaBJICHa B COOTBETCTBUM C TpeOoBaHuAMU DenepansbHOr0 TIOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO
cTaHzapTa BbIcIIero oOpa3oBaHusa (ypoBeHb OakajaBpuaTa) IO HamlpaBiIeHHIO NoArotoBku 15.03.04
ABTOMaTH3alMg TEXHOJOTHYECKUX MPOIECCOB M MPOU3BOACTB, YTBEPKIEHHOIO MpHUKa3oM MUHMCTEpCTBa
obpazoBanms u Haykn Poccuiickoit ®emepammm ot 5 aBrycra 2020 r. N 885/390 (3apeructpupoBaH
MunucrtepctBoMm toctuiinu Poccuiickoit @eneparuu 11 centsiops 2020 r., peructparmonasii N 59778)
(®IroC BO), pexomennmamusmu YdeOHo-MeToquueckoit komuccun HU PXTY wum. JI.WM. MenneneeBa u
HAaKOIUICHHBIM OIIBITOM IIpENoJaBaHus IUCLUIUIMHBL Kadenpoil Asmomamusayuu npouzeo0cmeeHHbIX
npoyeccoe H PXTY um. JI.W. MenneneeBa (manmee — Muctutyt). [IporpamMmma paccuutana Ha H3ydeHHE
JUCLMITIINHBI B TeueHue 1 cemecTpa.

KoHTpoib ycieBaeMOCTH CTyACHTOB BEJIETCS 110 NMPUHATON B IHCTUTYTE cucteme.

Pabouass mporpamMma AWMCIMIUIMHBI MOXET OBITh peaju30BaHa C NPUMEHEHHUEM 3JIEKTPOHHOTO
00y4YeHHS ¥ JUCTAaHIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUI TOJTHOCTHIO WIIM YaCTUYHO.

2. IIEJIb Y 3AJTAYU OCBOEHUA YYEBHOM JUCITATLIMHBI



Lenmu ocBoeHusi yueOHOW IUCLUUILIMHBI —H3yYeHHE OCOOCHHOCTEH COBPEMEHHBIX NPOrPaMMHBIX
MPOAYKTOB ISl PEIICHUS] MATEMaTHYECKUX 3a]1a4, OCHOBHBIE AllTOPUTMBI PEIIEHUS] MaTeMaTHYECKUX 3a1ad,
TEOPETHYECKUE OCHOBBI BBIUMCIMTEIBHON MaTeMaTUKA. POPMHUPOBAHUE HABBIKOB HCIIOJIB30BAaHUS METOJIOB
U CPEACTB IIAKETOB IPOrpaMM [yl PELICHMs 3a1ay, CBSI3aHHBIX C MAaT€MaTUYECKUMU METOJAMU PELICHUS,
MIPUMEHEHU ITAKETOB MPOrpaMM IIPH PEIIEHNE KOHKPETHBIX MaTEMaTHYECKUX 3a]ay.

3agauu TUCUMIUIMHBL
- mproOpeTeHre 3HaHUH OCHOB YUCIICHHBIX METOJI0OB PEIICHUs MIPUKIaJIHBIX HHXEHEPHBIX 3a7a4
- ¢opMHpOBaHME M Pa3BUTHE YMEHUH NPUMEHATh METOABI MaTeMaTHYECKOTO aHajIu3a M MOICIHPOBAHUS,
TEOPETHUYECKOT0 M DKCIIEPUMEHTAILHOTO UCCIENOBAHNSA 1T PEIICHHUS HHKCHEPHBIX 33124
- mnpuoOpereHne u  (OPMHUPOBAHHE HABBIKOB TNPUMEHEHHS COBPEMEHHOIO MaTeMaTH4eCKOTO
MHCTPYMEHTapHs s PELIeHHs] NPUKIaJHBIX WHXKEHEPHBIX 3a7ady; METOAUKON MOCTpPOeHMs, aHaiau3a M
MIPUMEHEHUs] MaTeMaTHYECKUX MOJENEH A OLEHKH COCTOSHUS M NPOTHO3a Pa3BUTHUSA TEXHOJIOTHYECKHX
IIPOLIECCOB U IIPOLIECCOB YIPABICHUS

3. MECTO JUCIUIIJIMHBI B CTPYKTYPE OIIOII

Hucrumummaa b1.0.15 BeruncauTeabHasi MaTeMaTuka oTHocutes kK O0s3aTenpHOM yacTu Ooka 1
JIucuMIIHBL (MOTYIIN).

Jucnurmnaa 6a3upyercs Ha TUCHUILTHHAX (MoAyisix): «Marematukay, «OCHOBBI WH(GOPMAIIMOHHBIX
TexHoyoTuk», «[IpodmmbHOEe mporpamMmHOEe obecreueHue I pemieHus 3agad  IpodhecCHOHATBHON
NEATCILHOCTH» 3HAHMS W HaBBIKM, IOJYYCHHBIC TPH M3YYCHHH JAMCUUIUIMHBI «BbIUKCIHUTENBHAS
MaTeMaTHUKay», UCIIONB3YIOTCSA CTYIEHTAMH TPU BBHIMIOJHEHWH KYPCOBBIX U BBITYCKHOW KBaTH()PHKAIIMOHHON
paboTHI.

4. TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUA JUCHUITIJIMHBI

N3ydyeHue AUCUUIIIIMHBI KOMIIETEHIIMH |

HHAUKATOPOB UX TOCTHKCHUSA:

HalpaBJIeHO Ha TMPHOOpPETEHHE CIEAYIOLINX

YuusepcansHble komnereHnnu (YK) 1 nHANKAaTOPBI MX AOCTHKEHUSA

HaumenoBanue
kareropuu (rpymmsr)| Kox u naumenoBanue YK

YK

Kon u HaumeHoBanue uHaukaropa goctmxenus YK

CucremMHoOe H VK-1. Cnocoben VK-1.1. Ananu3upyer 3amgady, BeIIEIsA e€ 0a30BEIe

KPUTHYECKOE
MBIIIJICHUE

OCYIIECTBIIATH TIOUCK,
KpPUTHUYECKUH aHAIN3 U
cuHTEe3 nHpOPMaLUH,
MIPUMEHSITh CHCTEMHBIN
MOAXOJ IS PELICHUs
IIOCTABJICHHBIX 3a1a4

cocrapmstonye. OnpeaenseT, UHTEPIPETUPYET U PAHKUPYET
nHpOpMAaLHUIo, TpeOyeMyIO sl peICHHUS TOCTaBICHHON
33241

YK-1.2. OcymecTBisieT TOUCK HH()OPMAIHH IS PEIICHUS]
MOCTaBJICHHOM 3aJa4u 110 pa3jIMYHbIM THUIIaM 3aIIpOCOB

VYK-1.3. I1pu o6padboTke nundopmanuu otindaeT GakTsl OT
MHCHHH, HHTEPIIPETAINIA, OLIEHOK, (POPMHUPYET COOCTBEHHBIC
MHEHHS U CYXKICHUsI, apTYMEHTHUPYET CBOU BBIBOJIBI U TOUKY
3peHust

VK-1.4. PaccmarpuBaeT U npeiaraeT BO3MOKHbIE BApUAHThI
pelIeHus TOCTaBJICHHON 3a/1auH, OLIEHUBAs X JOCTOMHCTBA U
HEJIOCTaTKU




YK-2. Criocoben VK-2.1 Onpenenser kpyr 3aad B paMKax OCTaBIEHHOM
OTIPENETISITh KPYT 3a1ad B eI, OTIPEAEIIACT CBA3M MEXIY HUMH U 0)KHIaeMble
paMKax MOCTABICHHOM LEJIN | pe3YNIbTaThl X PEIICHUS

U BBIOMPATh ONTHMAJIbHBIC
CIOCOOBI UX PEIICHUS,
HCXO0Js U3 ACHCTBYIOLIUX
MPaBOBBIX HOPM,
MMEIOLINXCS PECYPCOB U
OrpaHUYEHUN

B pe3yabTaTe H3y4eHns JMCHUIUINHBI CTYJeHT 0aKaJIaBpHATA JOJKeH:

3namo:

— OCHOBBI IU((EPEHINANBHOTO HHTETPAbHOTO HCYUCICHUS (YHKIUH OJHOM M HECKOJNIBKUX IEPEMCHHBIX,
AQHAJMTUYECKON TeOMETPHUU M JIMHEHHOW anreOpbl, BEKTOPHOTO M TapMOHMYECKOro aHaju3a, TEOPUH OOBIKHOBEHHBIX
muddepeHManbHbIX YpaBHEHNH, UHTErPaIbHBIX NPeo0pa3oBaHUN, OCHOBBI YHCIICHHBIX METOJMOB, 3JEMEHTHI TEOPHHU
(DYHKIMIA KOMILJIEKCHOW TNEPEeMEHHOM, AJIEMEHThl TEOPUHM BEPOSTHOCTEH M MaTeMaTH4eCKOW CTATHCTHKH B o0beme,
JIOCTaTOYHOM JIJISl U3yYEHUS ECTECTBEHHOHAYYHBIX JHUCLUUIUIMH HA COBPEMEHHOM Hay4YHOM YPOBHE

Ymemn:

— HCIOJIb30BaTh MaTeMaTHYeCKUH anmapar M MH(GOPMAIMOHHBIE TEXHOJOIWH INPH M3YYEHHUH ECTECTBEHHOHAYYHBIX
JUCLIHATUIAH

Bnaoemns:

— MmerogaMu  guddepeHnnpoBaHus, HHTETPUPOBaHUS (YHKIMH, OCHOBHBIMH aHAINTHYCCKUMH U YHCICHHBIMU
METOAaMH peleHus anredpandeckux U quGepeHnnanbHbIX YPaBHEHHI U HX CHCTEM

5. OFBbEM JUCHUIIVIMHBI 1 BU/IbI OBPA3OBATEJIBHOI'O ITPOLHECCA

Ob6mas TpymoeMKkocTs (3.e./ 9ac): 3/108. KonraktHas paboTa aynutopHas 52,35 gac., U3 HUX: JIeKIuH -18 gac,
nmabopatopabie — 34 gac. CamocTosTenbHas paboTa crymeHTa 55,65 yac. @opma MPOMEKYTOIHOTO KOHTPOJIS: 3aYET.
JucunnnyHa u3ydaercs Ha 2 Kypce B 3 cemecTpe.

B TOM 4ucJje B popme
Bua yuetnoii pagoThi Obnem NPAKTHYECKOH MOArOTOBKH
3.e. aKaj. 4. 3.e. aKasn. 4.
OGuIas TPYA0eMKOCTh JUCHHILIMHbI 3 108
KonTakTHasi pa6oTa - ayANTOPHbIE 3AHATHS: 1,444 52,35
Ulexkuuu 0,5 18
[Tpaktuueckue 3ausatus (113) - -
JTaGopatopusble paboTs (JIP) 0,944 34 0,25 9
KonrTakTHasi camocTosiTesibHAsi padoTa
(rpymIoBbIe KOHCYJIBTAlUY U MHAMBUAYyaJIbHas paboTa
0Oy4arouMxcs ¢ nelaroruyeckuM paboTHUKOM)
KontakTHas padoTa - NPOMeKYTOUHAS aTTeCTANMUS 0,0097 0,35
CamocTosiTesibHast padoTa 1,556 55,65
CaMoCTOSITETPHOE H3YUYECHUE Pa3AeIIOB AUCITUTLTNHEI 0,694 25
[Moaroroska k adboparopHbM padotam (JIP) 0,861 30,65
IMoxrotoBka k mpaktrnaeckuM 3aHsATHIM (I13)
@opma (bI) KOHTPOJISI: 3aUém




JK3aMeH

KonTakTHas paboTa - MPOMEKYTOYHAsI aTTECTALNS

IToaroToBka K 3K3aMeHY.

6. COAEP)KAHUE JNCHUIIJIMHBI

6.1. Pa3nesnl AMCHUILIMHBI M BUALI 3AHATHI

aK. 4acoB

Pa3nen aucHMIIMHBI

Bcero

B T.4.

¢opme
NpaKT.
1000118

Jlexknn

H

B T.4.

dopme
NpaKT.
MoJr.

Ipaxk.
3aH.

B T.41.

¢opme
NMpaKT.
1000118

JIa6.
padort

B T.4.

dopme
NpPaKT.
MOJT.

Cam.
pa6ora

Pa3gen 1. OcHoBBI TEOpUU
[MOTPEIIHOCTEH

14

12

Pasgen 2. Ynciennoe
[pELIEHNE HENMHENHBIX
YpaBHEHHM ¢ OTHUM
HEN3BECTHBIM.

12

Pa3gen 3. Uucnensele
METObI PEIIEHUS CUCTEM
ITMHENHBIX YpaBHEHUH.

12

Pa3znen 4. YuciienHslie
METObI PEIIEHUS CUCTEM
HEJIMHEHHBIX ypaBHEHUI.

12

Pazgen S.
HurepnionupoBanue
(hyHKIWH, 9UCIIEHHOE
Imnd pepeHmpoBaHme

14

Pazneu 6.
IAIITPOKCUMHUPOBAaHUE
hyHKITHH.

16

Pasznen 7. YucnenHoe
MHTETpUPOBaHUE.

12

Pasnen 8. Yucnennoe
[peleHre 00BIKHOBESHHBIX
I hepeHIraIbHbIX
[YPaBHEHUH.

16

UTOI'O

108

18

34

56

3aIlIucu le/I6J'Il/I)KeHH]>IX YUuCei.

6.2. Coaep:xanue pa3iejoB THCHHUILINHBI
Pa3nen 1. OCHOBBI TEOpPHH MTOTPEITHOCTEH
[Ipssmass m oOparHas 3agadu TEOpWUH MOTpemrHocTe. TodHble W mpuOMKeHHBIE 4yucia. AOCOMOTHAS M
OTHOCHTENbHas norpemHocty. [lorpenHocTs OkpyriieHus. 3Havalue, BepHble 1 COMHUTENbHbIE HU(PBI unciia. Dopmbl

IlorpemHocTh CyMMBI,

MMpOU3BECACHUA W YaCTHOI'O l'[pI/l6J'lI/l)KeHHI)IX YUCCII.

[MorpemHocTh GyHKIMU OJHOW M HECKOJIBKUX ITEPEMEHHBIX. Penienue o0paTHOI 3a/1a4i TEOPHUHU ITOTPEIIHOCTEN.
Pasnen 2. HucnieHHoe pelieHne HeMMHEWHbBIX YPaBHEHUH C OJJHUM HEU3BECTHBIM.
[TocraHnoBka 3ajayu YHUCIEHHOTO PEILIEHUS HENIUHEWHBIX YpaBHEHUH C OJHUM HEU3BECTHBIM, JTambl €€

6



pemienusi. CriocoObl OTAENIeHUsT KOpHEH. MeToasl YyTOYHEHHs KOpHEW: JMXOTOMHH, MTEpalMd, XOpll, KacaTelbHBIX,
CEeKYIINX, KOMOMHUPOBAHHBIN METOA XOPA U KacaTeIbHBIX, AJITOPUTMBI YTOUHCHHMS KOPHEH STUMH METOIaMH.

Pazgen 3. UncneHHble METOABI pEIIEHHs CUCTEM JIMHEHHBIX ypaBHEHUI.

INocraHOBKa 3afauu YUCICHHOTO PEIIEHHs] CUCTEM JIMHEHHBIX ypaBHEHUI. UUCIIEHHBIE METOJbl PELICHUsS
CHCTEM JIMHEHHBIX YpaBHEHHI: HTEpaIuii, 3eiesss. ANTOPUTMBI pEIIeHHsI CHCTEM JIMHEWHBIX YPaBHEHUH YHCICHHBIMA
METOJIaMH.

Pa3gen 4. UncneHHbIE METOBI PEIICHHUS CUCTEM HEIMHEHHBIX YpaBHEHUI.

IlocTranoBka 3aJaur YUCJICHHOI'0 pCUICHUSA CUCTEM HEJIMHEHHBIX ypaBHeHHﬂ. YucneHHble METOAbI PCHICHUA
CHCTEM HEJNMHEWHBIX ypaBHEeHUH: ntepauunii, 3eriaens, HetoToHa, MoauduunpoBanusie Metoasl HproToHa. AropuT™Mbl
pelleHNs CUCTEM HETMHEWHBIX YPABHEHUM YMCICHHBIMHA METOAAMHU.

Pa3gen S. VaTeprnionupoBanne GyHKINH, drcIeHHOE T epeHInpOBaHIEe

[locranoBka 3amaun uHTEpHonupoBanus. MHTepnonuposanue merogoM Banaepmonna. MHTEpHOISIMOHHBII
mHorowreH Jlarpamka. Koneunsle u pasgeneHHele pasHocTd. MHTepnomamuonssie ¢opmynst HproToHa s
PEryJISIPHBIX M HeperyJsipHbIX Taouuil. OleHKa MOrpeHOCTH HHTEPIOISILUOHHBIX (POMYII. AJITOPUTM pELIeHHSs 3a1a41
MHTEPIIOJIMPOBAHUSl C ITIOMOINBIO HHTEPIOJSHOHHBIX MHOTOWIeHOB. VHTeproiupoBanue criaiiHamu. OOparHoe
uHTepnoaupoBanue. YucnenHoe muddepeHnrpoBanue.

Pa3gen 6. AnmpokcumupoBanre GyHKINH.

ITocTanoBka 3agauM  anmpoKCHManWH, dTanmbl €€ pemeHus. MeToq HaWMEHBIIMX — KBaJIpaToB.
ANNPOKCUMUPOBaHKE (HYHKIUH OIHOM MEePEeMEHHON CTEIEHHBIM MHOTOWIEHOM. AJITOPHTM alllPOKCHMALMK TaOJIMYHO
3aJaHHOM (DYHKI[MHM METOZOM HAUMECHBIINX KBaIPATOB.

Paspen 7. HuciieHHOE HHTEIPUPOBAHUE.

IlocraHOBKa 3agauu 4YKUCIEHHOIO WHTEIPUPOBAHMSA, NpUHIMI €€ pemeHus. MeToa NpsMOYroIbHHUKOB.
®opmyna Hetorona-Koreca. @opmyna Tparenuii, npruMeHeHre GOopMyITBl TPATIEIUi IPH YUCICHHOM WHTETPUPOBAHIH.
®opmyna CumriicoHa, npuMeHeHHe GopMyiasl CHMIICOHA NPH YUCICHHOM HWHTETPHPOBAHHMU. AJTOPUTM BBIYMCIICHHUS
OTIPEIETICHHOTO MHTErpasa ¢ MOMOIIbI0 (POPMyJI YUCICHHOTO HHTETPUPOBAHHS

Paznen 8. UnucneHHoe pereHre 00bIKHOBEHHBIX (D (hepeHInalbHbIX YPaBHEHU.

ITocTaHoBKa 3a7auu YHMCICHHOTO peUICHUs OOBIKHOBEHHBIX nuddepeHunanbHbIX ypaBHeHuil. Pemenue
0OBIKHOBEHHBIX TU(depeHIMaNbHBIX YPaBHEHNH YHCICHHBIMHA MeTojaMu: Diiepa, Pynre-Kyrra.

7. COOTBETCTBME COJEP)KAHUSI TPEBOBAHUAM K PE3YJIbTATAM OCBOEHMS
JTACLMIIINHBI
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— oCHOBBHI Ju(dhepeHInaT HOTO0 HHTErPaIbHOTO UCYUCIIEHHS (QYHKIMNA OJJHOH
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YMeTs:

— MCIIOJIB30BaTh MAaTEMAaTHICCKHI amrapar u I/IH(i)OpMaLlI/IOHHBIC TCXHOJIOTHNH laelalelaelalals
MPpU U3YyYCHUN €CTCCTBCHHOHAYYHBIX NUCHUIIIINH

Bnanets:

— mMerogaMu andepeHIUpOBaHns, WHTEIPUPOBaHUs (QYHKIHH, OCHOBHBIMH
AHATUTHYCCKUMHA W YHCJICHHBIMH METOJIAaMH PCICHHs anrcOpandeckux u

B pesynomame oceoenus oucyunnunsl cmyoenm 00adiceH 061adems ciedyiouumy KOMICTCHIIUSIMA 1
MHIUKATOPAMHU UX JOCTUKEHHUS:

yHI/IBepcaHLHHe KOMIICTCHIIMH (YK) 1 MHAUKATOPBI UX JOCTHIKCHUA
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YK-1.Crocoben ocymectsiats | YK-1.1. Ananmsupyer 3agady, BbIIesis e€ 6a3oBbie
MOMCK, KPUTHYECKHIT aHAlIM3 M | cocTaistoniye. Onpenensier, MHTEPIPETUPYET H PaHXUPYET +l 4+l + ]+ ]+ +]+
cuHTe3 HH(popManuy, rHpOpMaIHo, TpeOyeMyto IJIs peIIeHUs TIOCTABICHHOH 3a1a9u
TIPUMCHATE CHCTEMHBII HOAXOA [ypc 1 9 OcyniecTBIsieT NOUCK HHPOPMAIMH JJIsI PSUICHUS
AULA PEHICHHA TOCTABICHHBIX | 11 crapenHoli 3214491 1O PA3IHYHBIM THIIAM 3aIPOCOB LT
sanat VK-1.3. IIpu o6pabotke nHGOpManny OTIH4aeT PaKThl OT
MHEHUH, HHTEPIIPETAlHi, OIIEHOK, (OPMUPYET COOCTBCHHBIC clelelelole]+
MHCHUS ¥ CY>K/ICHHS1, apTyMEHTHPYET CBOH BBIBOJIBI U TOUKY
3pEHUS
VK-1.4. PaccmaTpuBaet u npejiaracT BO3MOXKHbIC BapHaHThI
peLIeHus ITOCTaBJICHHOM 3a/1auyl, OL[CHUBAsI UX JOCTOMHCTBA H + |+ ]+ + ]+ |+
HEJIOCTaTKH
VYK-2. Cniocoben onpenensats | YK-2.1 Onpenenser kpyr 3a1ay B paMKax IIOCTaBICHHON IIETIH,
KpyT 3a/1a4 B paMKax OIIpEJIEeNISACT CBA3M MEXLY HUMHU U 0XKHU/IaeMbIe Pe3yJIbTaThl UX
[IOCTaBJICHHOIT LIEH U pelIeHuUs
BBIOMPATh ONTHUMAJIbHBIC lalalalelels
CIOCOOBI MX PEIICHNUS, HCXOIS
13 ISHCTBYIONINX IPABOBBIX
HOPM, UMEIOIIUXCS PECYPCOB U
OTrpaHUYCHHIA

HU3y4acMoro
HCIIOJIB30BAHHUA  MCTOIOB
MAaTCMATUYCCKUMHU MCTOJaMH PCIICHUSA, MPUMCHCHUA IMAKCTOB IIPOrpaMM IpU PCHICHUEC KOHKPETHBIX
MaTEMAaTHYCCKUX 3a1a4.

8. IPAKTUYECKHUE U JIABOPATOPHBIE 3AHATHUA

8.1. IIpakTnyeckue 3aHATUSA

HpaKTI/I‘{eCKI/IX 3aHATUH T10 AUCHUIIIIMHE HC MMPEAYCMOTPCHBI

8.2. JlabopaTopHbIe 3aHATHS

BrimonHenne 1abopaTOPHOTO MPAaKTHKyMa CHOCOOCTBYET 3aKpEIUICHHIO Y4YeOHOro marepuana,

B JUCHUIUINHE
5

«BrraucnurenpHas MareéMaTukKa», I103BOJSCT
CpCACTB IMAKCETOB HpoOrpamMm jisi PCHICHUA

JlabopaTtopHble padoThl U pa3/elibl, KOTOPble OHH 0XBATHIBAIOT

(dbopMHPOBaTh HABBIKH
3aJa4y, CBS3aHHBIX C

- O3HAaKOMJICHHC H

OMOJMOTEYHBIMU CHCTEMAMU;

MpopabOTKy PEKOMEHIOBAHHOW IJUTEPaTypHI,

- BBIIIOJIHCHUC WHAUBUAYAJIbHBIX SaﬂaHHﬁ;
- y4JacCTuC B CCMHUHApax, KOH(I)epeHI_II/IHX, MMpOBOJAUMBIX B I/IHCTI/ITYTe IO TCMATHUKEC JUCIUIIITUHBI;
- IOATOTOBKY K BBIITOJHCHHUIO KOHTPOJBHBIX pa60T 10 MaTepuaily JICKOHUOHHOI'O KypCa;

- IIOATOTOBKY K caye 3auéma 1o JUCHUILTIUHE.
HJ'IaHI/IpOBaHI/IC BpPEMCHU Ha CaMOCTOSATCIbHYIO pa60Ty, HCO6XO,I[I/IMOFO Ha U3YyUCHUEC NUCHUIIIINHBI,

Ne Ne pasnena HaumeHoBaHue 1a00paToOpHBIX paboT Yacel
/0 | IUCITATUIMHBI
1 Pazpnen2  |[UucieHHoe pelieHre HEIMHEHHBIX YPAaBHEHUH C OHUM HEU3BECTHBIM. 4
2 Pazmen3  [UncrneHHBIE METOMBI PELICHHS CHCTEM JIMHEWHBIX YPABHEHHH. 4
3 Paznen4  [UucieHHble METOMBI PEIIEHUS CUCTEM HEJIMHEHHBIX YpaBHEHUM. 4
4 Paspen 5 [Murepnonuposanue QpyHkimii, yuciaeHHoe auddepeHIMpoBaHIe 6
5 Pasnen 6  |AnmpokcumupoBanue QyHKIHMM. 6
6 Pazmen 7  |[UucneHHOE HHTETPHPOBAHUE. 4
7 Pasnen 8  [Uucnennoe peienue 0ObIKHOBEHHBIX AU(HEPEHIIMATBHBIX YPABHEHHUIL. 6
9. CAMOCTOSATEJIBHAS PABOTA
CamocrosTenbpHass padoTa MPOBOJUTCS C IENBI0 OCBOCHUS 3HAHWW W YMCHHM MO JUCIMILINHE U
MpeayCcMaTPUBACT:

paboTy C DIEKTPOHHO-
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CTyZIleHTaM HaJ0 OCYLIECTBISTH HAa BECh MEPHOA H3YUEHHs, NpenycMaTpuBas IpPU 3TOM PpETYJSIPHOE
HOBTOPEHHE TIPOIMICHHOTO MaTepuana. Marepuain, 3aKOHCIIEKTHPOBAaHHBIA Ha JICKIHAX, HEOOXOIUMO
PETYISPHO JOTIOMHATH CBEICHUSAMH U3 JIUTEPATypHBIX HCTOYHHKOB, IIPEICTABICHHBIX B pabodeil mporpamMme.
[Ipn pabore c yka3aHHBIMH HCTOYHHKAMH PEKOMEHIYETCSI COCTAaBIIATH KPATKUH KOHCIIEKT MaTepHaia, C
00s13aTebHBIM (PUKCUPOBAHNEM OMOMHOTpadUIeCcKiX JaHHBIX UCTOYHHKA.

10. ONEHOYHBIE MATEPHAJIBI
OneHo4HblE MaTepualbl NPEACTAaBICHBI B BHAE OTAEIBHOIO JOKyMeHTa — (POHJa OLIEHOYHBIX
CPEACTB, SIBISIOIEr0CsI HEOTHEMIIEMO YacThi0 paboyeil MporpaMMBbl AUCIHUILIHHBL

11. METOANYECKHUE YKA3AHMUSA ITO OCBOEHHUIO JUCHUIIJIMHBI

Opranusanusi 00pa3oBaTeNbHOrO MPOIecca PerjJaMeHTUpyeTcst yuyeOHBIM TUIAHOM U pacliiCaHheM Y4eOHBIX
3aHsATHH. SI3bIK 00y4eHus (mpenojaBaHus) — pycckuil. s Bcex BHIIOB ay/IMTOPHBIX 3aHATHH «4ac» yCTaHaBIMBAETCS
MPOJOJIKUTENBHOCTBIO 45 MUHYT. 3aueTHas €IMHULIA COCTaBJseT 27 aCTPOHOMUYECKUX YacoB WK 36 akaJeMHUYECKUX
yac. Yepes kaxaple 45 MUH KOHTaKTHOW paOOTHI AenaeTcs IepephiB MPOJODKUTEIBHOCTHIO 5 MUH, a TOCIIe JBYX 4ac
KOHTaKTHOM paboThI JieTIaeTcst HepephIB IIPOAOIDKUTENBHOCTIO 10 MuH.

CereBas popma peannzaiiuyl IporpaMMbl TUCIHATUIHHBI HE HCIIOIB3YETCs.

OOyJatommiicss IMEeT MPaBO Ha 3a4eT Pe3yIbTATOB OOYYEHUS IO AWCHUILIMHE, €CTH OHa OCBOCHA UM IPH
MOJyYSHUH CPEeTHETo Mpo(ecCHOHATFHOr0 00pa30BaHus U (WIIH) BBICIIETO 00pa30BaHUS, a TAKXKe JOIOIHUTEIHFHOTO
oOpa3oBaHus (IpH HAIMYKN) (anee - 3a4eT pe3yIbTaToB 00ydeHHs ). 3auTeHHBIC Pe3yIbTaThl O0yUeHHS YIUTHIBAIOTCS
B Ka4eCTBE Pe3ybTaTOB IIPOMEKYTOUHOM aTTeCTaIlli B yCTAaHOBICHHOM B MIHCTHUTYTE mopsaKe.

11.1. OGpa3oBaTe/IbHbIE TEXHOJIOTHH

OO6pa30oBaTeNbHBIA MPOLECC MPHU OCBOCHUH IAMCIUIUIMHBI OCHOBBIBACTCS HA MCIOJIB30BAHUH TPAIWIIMOHHBIX,
HMHHOBAI[MOHHBIX ¥ MH()OPMAIIMOHHBIX 00pa30BaTEe/IbHBIX TeXHOJI0rHi. Bo3morkna peanusarust OITOII ¢ mpuMeHeHHEM
JJIEKTPOHHOTO OOydYCHHMS M TUCTAHIIMOHHBIX OOpA30BATENBHBIX TEXHOJOTHMHA. TpaauiMOHHBIE O00pa30BaTEIIbHBIC
TEXHOJIOTUHN MpeaACTaBJICHBL JICKIUAMUN nu CCMHUHApCKUMHU (HpaKTI/l‘leCKl/IMI/I) 3aHATHUAMU. I/IHHOBaHI/IOHHLIe
00pa3oBaTesibHbIe TEXHOJIOTHU HCIIOJIB3YIOTCS B BHJIE NMPUMEHEHUS! aKTUBHBIX W MHTEPAKTUBHBIX (OpPM IIPOBEICHUS
3aHaTHi. MHQOpMamoHHble 00pa3oBaTENbHBIC TEXHOJIOTHU PEANU3YIOTCS IYTEM AKTUBU3AIMH CaMOCTOSTECIBHON
paboTHI CTYACHTOB B MH(POPMAIMOHHOH 00pa3oBaTenbHOM cpese. [Ipu mpoBeneHnr yueOHBIX 3aHATHI 00eCIeunBacTCs
pa3BuTHE Yy OOYYaIOMIMXCS HABBIKOB KOMAHIHON pPa0OTHI, MEKIMYHOCTHOH KOMMYHHKAIIMW, MPHHATHS pEIICHUH,
JTUISPCKUX KAa4ecTB (BKIFOYAs IMPOBEICHIE WHTEPAKTHBHBIX JEKIUH, TPYIIOBEIX UCKYCCHU, POJIEBBIX U, TPEHUHTOB,
aHaIIN3 CUTYyalud W MMHTAIIMOHHBIX MOJEJeH, IpenoJjaBanne TUCIHIUIHH (MOIyIeil) B popMe KypcoB, COCTaBICHHBIX
Ha OCHOBE PEe3yJITATOB HAYYHBIX MCCIEJOBAHUH, MPOBOIMMBIX OpTaHU3aINEel, B TOM YHCJE C YYETOM PErHOHATBHBIX
ocobeHHocTel NMPo(hecCHOHANBHOI JIeITeIbHOCTH BBIITYCKHUKOB U MOTpEeOHOCTEH paboTonarenei).

11.2. JJekuuu

JlekMoHHBII Kypc npeoiaraeT CHCTEMaTH3UPOBAaHHOE U3JI0KEHUE OCHOBHBIX BOIIPOCOB COZICP)KAHUS JUCLIMILTHHBL

Ha nepBoii jekuun gextop 00s13aH NpeAynpeIuTh CTyACHTOB, IPUMEHUTEIBHO K KaKoMy 0a30BOMY y4eOHHKY (yueOHUKaM,
y4eOHBIM IOCOOUAM) OyIeT MPOUYHUTaH Kypc.

JlexumoHHBIH Kypc oOecrieunBaeT Oosee Tiy0OKoe MOHWMaHWE YYeOHBIX BOIPOCOB NPH 3HAYMTEIFHO MEHBIICH 3aTpaTe
BPEMEHH, YeM 3TO TPeOyeTCsl CPEJHECTATUCTHYECKOMY CTY/ICHTY Ha CAMOCTOSITENIbHOE U3YyUCHHE MaTepHaa.

11.3. 3aHATHS CEMHHAPCKOT0 THIA
CemuHapckue (IpakTHYECKHE) 3aHATHS He TIPEeyCMOTPEHEL.
11.4 JIaGopaTopHbIe padoThI

JlaGopaTopHBIH NPaKTHKYM HAYMHAETCSI C O3HAKOMJICHHS C TEXHUKOIH 0E30I1aCHOCTH.

ITo xaxmoii nmaboparopHoii pabore cTyneHT o(opMIIsieT MUCbMEHHBIH OT4eT. TeKymuil KOHTpOib Ha JabopaTOpHBIX
paboTax HMPOBOAUTCS B BUAE YCTHBIX ONPOCOB — «3aIUTa» IO UTOraM J1abopaTopHbIX paboT. OueHuBaeTcs XOlI JIabOpaTOPHBIX
paboT, JOCTUTHYTHIC PE3YJIbTATHI, KAYECTBO O(OPMIICHHE OTYETa, CBOEBPEMEHHOCTh CIIa4H.

11.5. CamocTosiTe1bHAsA padoTa CTyAeHTa

JIns ycHenrHoro ycBOEHHs JUCIUIUINHEI He0OOXOUMO HE TOJBKO MOCENIAaTh ayAUTOPHBIE 3aHATHS, HO M BECTH aKTHUBHYIO
CaMOCTOSITENBHYIO padoTy. [Ipn camocTosTensHOI mpopaboTke Kypca 00yJaronuecs JOJDKHEL:
e  [IOBTOPUTH 3aKOHCIICKTUPOBAHHBIN HA JEKIMOHHOM 3aHATUM MaTEpUall U JOMNOJIHHUTh €0 C yYETOM PEKOMEHIOBAHHOH IO
JTAHHOH TeMe JINTepaTypHl;
¢  IBYYUTh PEKOMEHJOBAHHYIO OCHOBHYIO H JIOIONHHTEIBHYIO JIUTEPATypy, COCTABISTh TE3WCHI, AHHOTAIIMM M KOHCIIEKTHI
HanboJee BaXKHBIX MOMEHTOB;
®  CaMOCTOATEIHHO BBHIIOIHHUTH HHIUBUILyaIbHbIC 33 JaHUS;



o HCIIOJIB30BaTh 11 CAMOIIPOBEPKU MaT€prajia OEHOYHBIC CPEACTBA.

WuauBuayansHOE 3aaHKe OLIEHUBAETCS MO CIIEAYIOMNM KPUTEPHIM:
®  TIPaBUILHOCTH BBHIMOIHEHUS 3a/1aHNUS;
®  aKKypaTHOCTb B opopmiIeHHH paboThI;
®  UCIOJIb30BAHUE CHELMAIBHON JINTEPATYPBL;
e  CBOEBPEMEHHAs CIava BBHITOMHEHHOTO 3aJaHus (YKa3bIBACTCS MPEHOAaBaTENIEM).

11.6. MeToanyecKue peKOMeHIAIUH AJIs MpenoaaBaTeei
OcHOBHbIE NPUHLIHUIBI 00y4YeHHUsI

1. Llens oOy4eHHs — pa3BUTh MBIIIIEHHE, BHIPA0OTaTh MHUPOBO33PEHHUE; ITO3HAKOMHTH C MAESMHM U METOAAMM HayKH;
HAy4YUTh IPUMEHSTH IIPUHIMIIEL U 3aKOHBI JUIS PELICHUs IPOCTHIX U HECTAHAAPTHBIX 33134 IPO(ECCHOHAIBHON S TEIbHOCTH.

2. O0y4eHHe ODKHO OPraHWYECKH COYETaThCsl ¢ BOCIUTaHMEM. Hy>KHO pa3BHBAaTh B CTYIEHTAaX BOJICBBIE KayecTBa U
Tpynomobue. Henapa3unBo, K MECTy IPUBHBATh 3IEMEHTHI KyJNbTyphl MOBEJECHHA. B yacTHOCTH, mpenonaBarenb JOMKEH JTHYHBIM
NPUMEPOM BOCIMTHIBATE B CTYJEHTaX IyHKTYalbHOCTh M YyBaXEHHE K 4yKOMy BpeMeHH. HemomycTumo mpenonaBaHue
OJHOCEMECTPOBOIl yueOHOM AUCIUILIMHGI IIPEeBpaIiaTh B MHOTOCEMECTpoBOe. Bo3Hnkmas akageMudeckas 3aJ0IDKEHHOCTh JOJDKHA
OBITH TMKBUANPOBAHA B IEPHOJ CIEAYIOLIET0 CEMECTpa 10 Havasla 3a4eTHONH HeeNH.

3. OOyuenue MOMKHO OBITH HE MACCHBHBIM (COOOIIMM CTyAEHTaM HEKOTOPHIH 00beM HH(OPMAIUH, PAacCKakKeM, Kak
pelraloTcs Te WM MHBIE 3aa4d), a akTUBHBIM. HykHO cTponTh 00ydeHHe Tak, 4TOOBI B OBJIAJACHHU MAaTE€PHUaOM OCHOBHYIO POJIb
Urpana namsrh JorHdeckas, a He (popMaibHas. 3alOMUHAHNE JOJDKHO JOCTHIAThCs yepes IilyO0oKoe HOHUMaHHe.

4. OHO M3 BaXKHEWIINX YCIOBUH YCIIEITHOTO 00YyUeHHUS — yMEHUE OPraHu30BaTh paboTy CTYACHTOB.

5. OrHomeHHe mpenojaBaTens K CTyJSHTaM JODKHO HOCHTh XapakTep A0OpoxenaTenbHOi TpeOosaTenbHoOCTH. [list
CTUMYJIUPOBAHUS pabOThHI CTYAEHTOB Hy>KHO HCIOJIb30BaTh MOOIIPEHNE, 0J0OpEHHE, TOXBay, HO HE IOPHUIaHUE (TIOPHIIAHUE MOXKET
MPUMEHSThCS JINIIb Kak uckimouenne). [Ipemonasarens fOMKEH OBITh IS CTYICHTOB JJOCTYTIHBIM.

6. HeoOxomuM perynspHBI KOHTPOJb PadOTHl CTyIEHTOB. [IpaBHIBHO MOCTaBICHHBIH, OH MOMOTAaeT UM OPraHHW30BaTh
CHCTEMaTHUUECKUE 3aHITH, a IPETOIaBaTeNI0 JOCTHYb BEICOKHX PE3yIbTaToB B 00ydIeHHN.

7. Baxwueiimel 3amauedl mnperongaBaTeneid, BeAyNIMX 3aHATHS 10 IHUCHUIUIMHE, SBISETCS BBHIpaOOTKA y CTYIEHTOB
OCO3HaHUSI HEOOXOAUMOCTH W IOJE3HOCTH 3HAHWS AWUCLUIUIMHBI KaK TEOPETUUECKOW M IPAKTHYECKOH OCHOBBI JUIS M3YYCHHUS
NpOMUIBHBIX AUCIUILINH.

8. C wnenpto Oonee 3GPEKTUBHOrO YCBOSHHUSI CTyJCHTaMH MaTepHayia MaHHOW [HUCIMIUIMHBI PEKOMEHIYeTCs IpHU
NPOBEJCHNUH JEKIIMOHHBIX, IPAKTHYECKUX U JIAOOPATOPHBIX 3aHATHII HCIIOJIB30BATh COBPEMEHHbIE TEXHUUECKHE CPEACTBA 00YUCHUS,
a UMEHHO IIPEe3CHTALNHN JICKINH, HATIAHbIE TOCOOMS B BHJE CXeM IPHOOPOB, JeTalel M KOHCTPYKIUI NpHOOPOB, KOMIIBIOTEPHOE
TECTHPOBAHUE.

9. s Gonee TayOOKOro M3ydeHHs IpeaMeTa U IOArOTOBKU Psifia BOIPOCOB (TeM) JUI CAMOCTOSTENIBHOTO M3YUCHUS II0
paszenaM AWCUUIDIMHBI IIPENOAaBaTellb IPEIOCTaBIsIeT CTYJAEHTaM HEOOXOAUMYIO HH(OPMAIMIO O HCIOIb30BAHHM Yy4eOHO-
METOJUIECKOT0 OOecreueHus: yueOHnKaX, yaeOHbIX TocoOHIX, COOPHUKAX NMPUMEPOB M 3a1ad U ONHCAHHE JTabopaTOPHBIX padoT,
Hanuuuu VHTEpHET-pecypcoB.

IIpn TexymeM KOHTpPOJE PEKOMEHAYETCs MCIIOJb30BaTh KOMIIBIOTEPHOE MM OJIAaHKOBOE TECTHPOBAHHE, KOHTPOJIBHBIC
KOJUIOKBUYMBI MJIU KOHTPOJIbHBIE PAOOTEHI.

KontponsHoe (MTOroBoe) TECTHpPOBaHME BKIIOYAET B ce0s 3aaHUs IO BCeM TeMaM paszaena paboueil mporpammbl
JHCIHTUTHHBL

10. Lenp nexumu — (GOPMHUPOBAHUE y CTYICHTOB OPHUEHTHPOBOYHOH OCHOBBI JUIS MOCIEAYIONIIETO YCBOSHHS MaTepHaia
METOJIOM CaMOCTOSITeNIbHON paboTsl. CojepkaHue JISKIUH JOJDKHO OTBEYATh CIISIYIOIINM JTUIAaKTHIECKAM TPEeOOBAHMIM:

- M3JIOKEHUE MaTepuana OT IPOCTOrO K CIIOKHOMY, OT H3BECTHOTO K HEM3BECTHOMY
JIOTUYHOCTb, YETKOCTb U ICHOCTb B M3JIOKEHUHU MaTepHuaa;
BO3MOXXHOCTH IPOOJIEMHOT0 M3JI0XKEHHMS, IUCKYCCUH, IUAJIOTa C LeJIbI0 aKTHBU3ALUH JSSTEIbHOCTH CTYICHTOB;
OIIOpa CMBICJIOBOM YAaCTH JIEKIIMU Ha MOATMHHBIE (DAKTHI, COOBITHS, SIBICHHS, CTATUCTUYIECKHE TaHHBIC,
TECHasl CBsI3b TCOPETHUYECKMX IIOJOKEHHUH M BBIBOJOB C MPaKkTHKOW H Oynyiueil mpodecCHOHANbHOH AeATEeNbHOCTHIO
CTYICHTOB.

[IpenonaBarens, YUTAIOIIUI JTEKINOHHBIE KYPCHI, TOJDKEH 3HATHh CYLICCTBYIOMINE B MEIArOTHYECKON MPAKTHKE BapHAHTHI
JIEKIUH, UX JTUJAKTHICCKUE W BOCIUTHIBAIONINE BOSMOXKHOCTH, a TAKIKE HX MECTO B CTPYKTYpE Mpoiecca 00ydeHus.

11. Tlpu mnpoBemeHWUH AaTTECTAllMH CTYACHTOB Ba)XHO BCErJa IOMHHTh, YTO CHCTEMAaTHYHOCTh, OOBEKTUBHOCTB,
apryMEHTUPOBAHHOCTh — IJIaBHBIE NPUHIMIBI, HA KOTOPHIX OCHOBaHbI KOHTPOJIb U OLICHKA 3HAHWM CTYJCHTOB. 3HAHHE KPUTEPUEB
OIICHKH 3HAHUIA 00513aTEIBHO IS MPETIOIABATEIIS U CTY/ICHTA.

Opraaunsanys J1aGopaToOpPHOro NPpaKkTHKyMa

OcBoeHME CTYAEHTOM J1a0OpaTOPHOTO NMPAKTUKyMa — HEOOXOMMas COCTaBHAs 4acTh PadOTHI CTyIEHTa IPH OCBOCHHUU
JMCUUIUTMHBL. KayKIIbli CTYICHT HOJDKEH BBIIOJIHHUTH 5 J1a00paTOPHBIX paboT 3a CeMECTp.

Bce crymeHThl mepen HadaioM paboThl B J1a0OpaTOPUHM MPOXOMAT MHCTPYKT@X IO TEXHHKE OesomacHocTd. Kaxiplid
CTYJICHT B CIICIAJIBHOM JKypHAJIC CTaBUT CBOIO MOAIICH O TOM, YTO OH HPOCIYIIAT HHCTPYKTaX 110 TEXHHKE O€30IacHOCTH paboThI
B JIaOOPaTOPUH M 00SI3yEeTCsI BRIIONHATE BCE ITyHKTHI HHCTPYKIMH 110 TEXHUKE OE30M1aCHOCTH.

1. CTyaeHThI He AOIYCKAIOTCS K paboTe B 1abOpaTopur B BEPXHEH Oexe.

2. CTyIIeHT JOMYCKAeTCs K BBITIOJIHECHHUIO PA0OTHI TOJILKO MOCTE «IOMYCKay, T.C. MPOBEPKH MPEIOAaBaTeIeM TOTOBHOCTH
CTYZAEHTA.

3. CryzneHTaMm, MpOIMYCTUBIINM 3aHATHA 110 YBaKHTENBHBIM NPUYHHAM (MMeeTcsl JOIMyCK U3 JeKaHaTa), MPeJOCTaBIISETCs
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BO3MOXXHOCTh €€ BBINOJIHCHHS BO BpEeMsl yKa3aHHOE BeOyluM mpenofasaresneM. CTyIOeHTaM, NPOMYCTHUBIIAM 3aHATHS IO
HEYB)XUTEIBHBIM MPUYMHAM, TPEIOCTABISICTCS BO3MOKHOCTh €€ BBIIOJTHEHHS B 3a4ETHYIO HEICTI0 Ha «IyOJIepCKOM» 3aHSATHU BO
BpeMsl yKazaHHOE BEAyIIUM mpenogaBateneM. CTyAEHTHI, HyKIAIOIUecs B JOMOJHUTENBHON MOArOTOBKE, MOTYT BOCIOIB30BATHCS
ycrmyramu LleHTpa TOTOTHUTETFHOTO 00pa3oBaHus H MPO(ECCHOHATBHON MOATOTOBKH.

4. B TeueHUe OJJHOTO 3aHATHUS, KaK MIPABHJIO, IOITyCKAETCs BEIIOIHEHUE He OoJee oHOiT 1abopaTopHOi paboTHL.
5. He nomyckaercst coBMecTHasi paboTa 2-X U GOJBIIEro Yucia CTYyJCHTOB 33 OHUM KOMITBIOTEPOM.
6. XKypnau nnpenogaBatesisi XpaHUTCS B IIPeTIoaBaTeNnbeKoil. [IpaBuiia BeieHns Ky pHajia IpernojaBaTens.

1. B rpade xypHana y4yera BHIIOJIHEHHBIX CTYJICHTaMH JJaDOpaTOPHBIX paboT aenaeTcst OTMETKa O BbinmoaHeHud. Ecin pabora
«GallMILECHaY, 1eJaeTCsl OTMETKA O 3aIlUTE C yKa3aHHEM JaThl.

2. B ciyuyae OTCYTCTBHS CTYJICHTA Ha JIaOOPaTOPHOM 3aHATHH B XKypHAJIC y4eTa BBIIOJIHEHHBIX CTYACHTaMH J1abOpaTOPHBIX
pabot numercs «HO.

3. Oko110 paboTHI, IPOIYIEHHOH 0 YBAXUTEIBHOH MPUUYMHE (TOMYCK U3 AEKAaHATA), TIHIIETCS «YBY.
IIpaBumna paboTsl mpenoxaBaresneil B 1a00paTOpHU B 3a4ETHYIO HEAEIIIO
1. K BBINONHEHUIO PabOT JOMYCKAIOTCS CTYICHTBI, KOTOPBIM JISKTOP WJIM BEAYILIHH MIPEroiaBaTelb IPeJOCTaBIII JOITYCK.

2. JlexypHblii IpernojaBaTeb JeJlaeT OTMETKY O BBIIOJHEHHH Ja0opaTOpHOW paboTHl B )KypHAlle CTYyJEHTAa M B JKypHale
ydeTa BBIIIOJHEHHBIX CTyIEHTaMH J1a00paTOPHBIX padoT.

C cormacust BeIyIIero NpernofaBaTelisi CTYyJISHT MOXKET 3allUTHTh PaboTy AEKYPHOMY IPENoAaBaTelio, MPOBOIUBIIEMY
3ausATHs. CTyICHT, HE YCIEBIINH BBITOIHUTE PAOOTy Ha 3aHATHH, IPHUTIIANIAETCS UL €€ BBIIIOTHEHUS OBTOPHO.

3. JIaGopaTtopHbIe pabOTHI, BHIIOIHEHHBIE B TEUEHUE CEMECTPA, IPHHIMAET TOT MPET0JaBaTe b, KOTOPHIN MPOBOAMII 3aHATHS
¢ Ipynmoi B TeYEHHE ceMecTpa. B cilyuae OTCyTCTBUS IO YBaXXMTEJIbHOM IPUYMHE 3TOrO IPENOAaBaTells Ha 3aueTHOU
HeJiene, 3a4eT 110 J1abopaTopuy NpHHUMAaeT JIeKTop. IIpu oTcyTcTBHY JIeKTOpa — 3aB. Kadexpoi.

4. Bo Bpems mpoBeleHHs J1a0OpPATOPHBIX pabOT y4eOHO-BCIIOMOraTelbHbI IepcoHan saboparopuu paboTaer oA
PYKOBOJICTBOM BEAYILIMX 3aHITHH IPEroaaBaTeliel 1 3aB. 1a00paTOpUsIMU.

11.7. MeTtoanveckune ykasaHus 1Jisl CTy1eHTOB

ITo moaAroTOBKE K JEKIHOHHBLIM 3aHITUIM

Wzyuenne nmuCUMIUIMHBI TpeOyeT CHCTEeMaTHYeCKOTO U IIOCIECAOBAaTEIbHOTO HAKOIUICHHS TEOPETHYECKUX 3HAHUH,
CIIeZI0BATENbHO, IPOITYCKU OTAENBHBIX TEM HE ITO3BOJIAIOT IIIyOOKO OCBOUTH npeameT. CTyneHTaM He00X0JuMO:

1. mepen KaXk10¥ JEKIUEH MpocMaTpUBaTh pabodyI0 IIPOTPaMMy AUCIHUIIIHHEI,
2. mepen cienyroue JeKuuei Heo0X0AUuMO IPOCMOTPETH MO0 KOHCIEKTY MaTepHall MPeabIIyeH.

HpI/I 3aTPYAHCHUAX B BOCIPHUATUH MaTcpuajia CICAYCT O6paTI/ITbCH K OCHOBHBIM JIMTEPATYPHBIM HCTOYHHUKAM. Ecmm
pa306pan,c;[ B MaTcpuajic HC yJaJlOoCh, HGOGXOI[I/IMO O6paTI/ITBC$I K JICKTOPY WJIK K IMPENOAaBaTC/II0 Ha MPAKTUYCCKUX 3aHATUAX. He
OCTaBJISIITE «OEJIBIX MATEH» B OCBOCHUU MaTepI/Iana!

ITo camocTOsITEILHOMY BBIIOJTHEHHI0 HHAMBHUYAIbHBIX 32JaHUI

YcBoenne MaTeprana JUCHUILTMHBL BO MHOI'OM 3aBUCHT OT OCMBICIIEHHOTO BBINOTHEHUS JOMAIIHETO 3aJaHusl.
IIpu pemmenny 3aa4 11e1€co00pa3HO PyKOBOICTBOBATHCS CIIEAYIOMIUMHU PABUIIAMU.

1. IIpexne Bcero, Hy>KHO XOPOIIO BHUKHYTh B YCIIOBHE 3a/1auH, 3alIMCATh KPATKO €€ yCIOBHE.

2. Ecniit mo3BoIIsSeT XapakTep 3a4aun, 0053aTeIbHO CACTalTe PUCYHOK, TOSCHAIOUINN €€ CYIIHOCTb.

3. 3a PEAKMMHU HCKIIOYCHUAMHU, KaxKJas 3aJada JOJDKHa OBITH CHayasa peuieHa B O6H_[eM BHJIC (T.e. B 6yKBeHHI)IX
O603Ha‘{eHI/I$IX, a HC B ‘II/ICJ’I&X), IMprUYeM UCKOMast BEJIMYNHaA JOJI’)KHA OBITh BbIpaXX€Ha 4€pe3 3aJlaHHbIC BEJIMYUHBI.

4. HOJ’Iy'-II/IB peUICHUC B o01eM BUJE, HYKHO IIPOBEPUTH, MMPAaBUIBHYIO JIM OHO UMEECT PasMEPHOCTD.
5. Eciu aT0 BO3MOXHO, UCCJIEN0BATh NOBEACHUEC PEIICHUA B IPEACI/IBHBIX CIIydasX.

6. B Tex cimyuasix, Korja B MpolLecce HaX0XKEHU HCKOMBIX BEIUYUH MPHUXOAUTCS PEIIaTh CUCTEMY HECKOJIBKHMX IPOMO3AKUX
ypaBHEHHUH, 1ierecoo0pa3Ho cHavyajaa MOACTABUTh B 3TH yPaBHEHMS YUCIIOBBIE 3HaUeHUS KO(Q(UIIMEHTOB U JIHIIb 3aTEM ONPEIEIITh
3HAYCHUH MCKOMBIX BEIIHUIMH.

7. IIpu mozcTaHOBKE B YpaBHEHHE YHCIIOBBIX 3HAUCHHH 0003HaYEHHBIX BEIMYHH, 0OpaTUTe BHUMAHUE HA TO, YTOOBI BCE 3TH
3HAa4YCHUS OBUIM B OJHOW W TOH ke cHUcTeMe eAWHHI. UTOOBI OOJIEIYHTh ONMpPEACICHUE MOPSIKa BBIYHCIIIEMON BEIMYHHEL, TOJIE3HO
MPEJCTAaBUTh HMCXOIHBIC BEIWYHMHBI B BHUJC YHCEN, OJNM3KAX K CAWHUIEC, YMHOXCHHBIX Ha 10 B COOTBETCTBYIOIICH CTENCHH
(mampumep, Bmecto 24 700 moxcraButh 2,47 104, Bmecto 0,00086 — uuco 0,86 107 uT. I.).

8. HOJ’Iy‘-II/IB YUCJIOBOM OTBET, HYXHO OLCHUTHL €TI0 HpaBZ[OHOZ[OGHOCTL. Takas OLICHKa MOXKET B psaAc Clly4yacB O6Hapy)KI/ITI>
OIIHO0YHOCTh IOJIY4YE€HHOTI'O pe3yJibTaTa.

Penrenue 3a1au npuHEceT HAUOOJBLIYIO MOJIb3Y TOJIILKO B TOM Cllydae, €ClM 00y4aroluiics pelaeT 3aiaul CaMOCTOSTEIbHO.
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Pemmts 3amady 6e3 momormy, 6e3 MOACKAa3KH 9acTo OBIBAET HEJNErko M He Bcerga yaaerca. Ho make He yBeHUaBIIHMECS yCIEXOM
MOMBITKY HalTH pelIeHne, eClIM OHU NPEANPUHAMAINCH JOCTAaTOYHO HACTOHYMBO, IPUHOCAT OLIYTHMYIO ITOJIb3Y, TaK KaK Pa3BUBAIOT
MBIIIUICHHE U YKPEIULIIOT BOIO. Pemenue 3a1ad HA B KOEM CIIydae He ClIeLyeT OTKIAAbIBAaTh Ha MOCICIHUH Beuep nepes 3aHATHAMH,
KaK, K COXKQJICHUIO, HEPEIKO IOCTYNAIOT CTYACHTH. B 3TOM ciydae Oojee CIOXHBIE W IPUTOM HawOoliee COJepKaTelbHBIC U
HOJIE3HBIEC 3a7a4d 3aBEJOMO He MOTYT OBITH pemlieHbl. B pekoMeHqyeMbIX yd4eOHHMKax M COOpHHMKAx 3aj1ad, B pas3jelie, B KOTOPOM
MOMELIEHBI 33/1a4H IS PeIIeHUsI, UMEIOTCS NpUMepbl (paccMOTpeHHBIe 3anauu). [103TOMy TOJIYKOM K pPEIICHUIO JAHHOW 3aJadn
MOXKET IIOCIIY’KUTh O3HAKOMJICHUE C HECKOJIbKUMHU PEIICHHBIMU 3a1a4aMu.

IIo noaroroBke k 1a60PaTOPHOMY HPAKTHKYMY

1. OcBoeHHE CTyIEHTOM Ja0OPaTOPHOrO MpPaKTHKyMa — HE0OXOoAMMas COCTaBHAs 4acTb PabOTHI CTy[EHTa MPH OCBOCHUHU
kypca PPC. Kaxmplii cTyZeHT 3a OXMH CeMeCTp JODKEH BBIIOIHHUTH 10 WHAMBHAyaldbHOMY rpaduky 6 (ecmm crenuanbHO He
OTOBOPEHO) JTA0OPATOPHBIX PabOT, YKa3aHHBIX B «MapIIpyTHOM» Jucte. ['paduk paboT cTyAeHT ModydaeT 3a HEeNeNo 0 Hadaia
71a00paTOPHOTO TIPAKTHKYMA.

2. Kaxnmplil CTyZIeHT Iepes HadaJoM CeMECTpa IOIydaeT MONHBIM KOMIUIEKT JIUTepaTypsl - Habop yueOHBIX IocoOuid, B
KOTOPBIX IOMELICHBI ONMUCaHMs JabopaTopHbIX pador. MHCTpyKIMU 1O J1a0OpaToOpHBEIM paboTaM, OTCYTCTBYIOIIMM B y4YeOHBIX
MOCOOMSIX, UMEIOTCS B YHTAJIBHOM 3aje OMOJIMOTEKe M B COOTBETCTBYIOIICH J1abopaTopHu Ha Kadeape W KaKAbIH CTYIEHT MOXET
MOJYYUTh €€ BO BpPEMEHHOE Noib3oBaHMe. OmnucaHue Kakmoil nabopaTopHOH pabOTBI COAEPKHUT NOCTATOYHO NPOPabOTaHHOE
TEOPETHYECKOE BBEICHNE, OCHOBHBIE pacyeTHbIE (OPMyJIbI U (POPMYIIBI pacyeTa MOrPeLHOCTH, OAPOOHOE OIHCaHue J1abopaTOpPHOH
YCTaHOBKH, CLCHAPUH NPOBEICHUS J1abOpaToOpHOW paboThl, BHIbI TaOJML, Ui BHECCHHS B HUX pE3YJIbTATOB H3MEPEHHIA,
KOHTPOJIbHBIE BOIIPOCHI, JAAIOIINE CTYACHTY BO3MOKHOCTb OCYIIECTBUTH CAMOKOHTPOJIb YPOBHSI CBOCHT IIOJIOTOBKH K paboTe.

3. CryzeHTaM, NPOIYCTHBIINM 3aHATHA 110 YBaXXMTEIbHbIM NPUYMHAM (MMEETCS JIOIYCK M3 JeKaHATa), IPENOCTaBIsCTC S
BO3MOXKHOCTb €€ BBIIIOJIHEHHS BO BpPEMS YKa3aHHOE BeIylUM mpernojaBareneM. CTyIeHTaM, HPOIYCTUBLIMM 3aHATHA MO
HEYBKHTEIBHBIM MIPUYMHAM, TIPEAOCTABIETCS BO3MOXKHOCTD €€ BBHINOJIIHEHUS B 3a4ETHYIO HEIENI0 Ha «IyOJIepcKOM» 3aHATHH BO
BpeMsi, YKa3aHHOE BEYILIHM IPETIOABATEIICM.

4. B TeueHne oHOTO 3aHATHUS JIOITyCKaeTCs BHIIOJIHEHHE He Oonee oaHoM 1abopaTopHOi paboThIL.

5. He JOITyCKaeTCsA COBMECTHas pa60Ta 2-X ¥ OOJIBIIEro 4YHucliia CTYACHTOB 3a OHOU yCTaHOBKOﬁ, €CJIn 3TO HE
npeayCMOTPEHO METOJANYCCKUMU YKa3aHUAMU K BbIIIOJIHEHUIO }:[aHHOf;I pa6OTI>I.

6. Ha TuTynpHOM JHicTe 1a00paTOPHOTO JKypHaia JOJDKHBI OBITh YKa3aHbl (haMUIIHS M MHHULUAIB! CTYJCHTA, KOJ yueOHOH
TPYIIIEL.

ITo paGoTte ¢ uTepaTypoit

B paGoueii mporpamMme IUCLUIUIMHBI MPEICTABIECH CIHCOK OCHOBHOM M IOIOJHHUTEIBHOW JUTEPATypbl — 3TO y4EOHUKH,
yueOHO-METOANYECKHE MOCOOMs WM yka3aHus. JlONOJHWUTENbHAs JuTepaTtypa — y4eOHMKH, MOHOrpaduu, cOOPHHKM Hay4HBIX
TPYZOB, )KypHAIbHBIC ¥ Ta3€THBIC CTAThH, Pa3JINYHbIC CIIPABOYHUKH, SHIUKIIONEUH, THTepHET-peCypChl.

JTrobas Gopma camocTosTENBHOU pabOThI CTYACHTA (MMOArOTOBKA K CEMUHAPCKOMY 3aHSTHIO, TOKJIAMy U T.II.) HAUUHACTCS C
W3y4YeHHs COOTBETCTBYIOIICH IHUTepaTypbl Kak B OHOMHOTEKe / JJIEKTPOHHO-OMOIMOTEYHOW cHcTeMe, Tak W Jgoma. M3ydenue
YKa3aHHbBIX HCTOYHHUKOB PAaCLIMPSAET IPAHUIII HOHUMAHUS IPEAMETa JUCIUIUINHBL

Ilpu pabote ¢ nuTepaTypoil BBLAGNSIOTCS CleAyromue BUabl 3amuceil. KoHcmekr — kparkas cxeMmaTndeckas 3aIuch
OCHOBHOTO COJIepKaHUsl Hay4HOU paboTsl. Llenblo sBisieTcs: He NepenuchbiBaHue POU3BEICHHS,  BBISBICHNUE €T0 JIOTHUKH, CHCTEMbI
JIOKa3aTeJIbCTB, OCHOBHBIX BBIBOZIOB. XOPOIINH KOHCIIEKT JIOJDKEH COYETaTh IOJIHOTY M3JIOKEHHs C KpaTKocThio. LluTaTa — TouHoe
BOCIIPOU3BEJCHHUE TEKCTA. 3aK/II0YaeTcss B KaBbIUKM. TOYHO yKa3blBaeTCs CTPaHHMLA UCTOYHMKA. Te3HChI — KOHLEHTPUPOBAHHOE
M3JI0)KCHHE OCHOBHBIX IOJIOKEHHI IPOYMTAHHOTO MaTepHana. AHHOTALMS — OYCHb KPAaTKOE H3JI0KEHHE CONEPIKAHUS IPOUYMTAHHON
pabotel. Pe3rome — Hanboree oOmre BRIBOABI H MOJI0KEHHUS Pa0OTHI, €€ KOHIIENTYJIbHBIC HTOTH.

11.8. OcoGenHocTH OpraHU3anui 00pPa30BaTEILHOIO MPOLECCca IS HHBAJTUAOB U JIUI €
OTrpaHUYEeHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI

IMpodeccopcko-npenoaBaTeNbCKuii COCTaB 3HAKOMUTCS. C MCHXOJIOTO-(PH3HOJOTHIECKUMH OCOOCHHOCTSIMU
00y4aroNMXcss UHBAIUAOB U JIMI[ C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 310POBbs, MHAWBUIYAJIbHBIMU MPOrPAMMaMHU
peabuIuTanuy WHBATHIOB (TIPH Hamwduh). [IpH HEOOXOMMMOCTH OCYIIECTBISIETCS JIOMONHUTEIBHAS IOIIEPKKA
TIPETIOIaBAHMS TICHXOJIOTaMH, COIMATBEHBIMU PabOTHUKAMH, TIPOIIEAIINMH TTOTOTOBKY aCCHCTEHTaMH.

[penmonaraeTcsi WCIOIB30BATH COIMAIBHO-aKTHBHBIE W Pe(IEKCHBHBIE METOABI OOYUYCHHsS, TEXHOJIOTUH
COIMOKYJIBTYPHOU peabHIMTAlliA C IEJIbI0 OKa3aHWs IMOMOINM B YCTAHOBICHHH IOJHOICHHBIX MEXIHMIHOCTHBIX
OTHOIICHHUI C JAPYTHMHU CTYICHTAMH, CO3AaHHH KOM(pOPTHOTO MCHXOJOTHUECKOTO KIMMAaTa B CTYACHUYECKOW TPYIIIE.
IMombop u pa3paboTka y4eOHBIX MATEPHAJIOB IMPOU3BOMATCS C yUYETOM IIPEAOCTABICHUS MaTepHuaia B pa3IndHbIX
dbopMax: ayauaabHON, BH3YAIbHOW, C KCIOJB30BAHHEM CICIMATBHBIX TEXHHYCCKHX CPEACTB M HHGOPMAIMOHHBIX
CHCTEM.

OcBoenne aucuuminHbl Junamu ¢ OB3 ocylecTBIsSeTcs] ¢ MCHONB30BAHUEM CPEJICTB O0YYEHUs OOIIEro u
CHEIUAIbHOTO Ha3HAUYEHHS (MIEPCOHABHOTO U KOJJIEKTUBHOTO UCIIOJIL30BAHMS).

s crynenroB ¢ OB3 npeaycMarpuBaeTcs A0CTynHas popma MpeoCTaBIeH s 3aaHUi OIIEHOYHBIX CPEJICTB,
a IMEHHO:

e B IICYATHOM WM 3JIEKTPOHHOU (opme (JIJIst JIUIT C HAPYIIEHUSIMH OMTOPHO-IBUTATEIBHOTO allapara);
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e B revaTHOW (opMe WM 3JIEKTPOHHOW (DOpME C YBEIMUYEHHBIM IIPU(TOM M KOHTPACTHOCTHIO (IS JIWI C
HapyLICHUSIMU CITyXa, PEUH, 3pEHHS);
e  METOJIOM YTECHHS aCCHCTEHTOM 3aJaHus BCIyX (IUIS JIMI C HApYLICHUSIMHU 3PSHHUS).
JlaboparopHble pabOThI BEIOIHAIOTCS METOJJOM BBIUHCIUTEILHOTO IKCIIEPUMEHTA.
CryneHTaM ¢ HHBAIMIHOCTBIO YBEJINYNBACTCS BpeMs HA IOATOTOBKY OTBETOB Ha KOHTPOJbHBIE BOIPOCHL. Jliist
TaKUX CTYJEHTOB MPEyCMaTPUBACTCS IOCTYIHAs (popMa MPEAOCTaBICHNSI OTBETOB Ha 33[aHUs, @ UMEHHO!
®  MICHMEHHO Ha Oymare Wik HabOpOM OTBETOB Ha KOMIIbIOTEpE (ISl JIMILL C HAPYIICHUSAMH CIIyXa, PEeUH);
e  BBIOOPOM OTBETa M3 BO3MOXKHBIX BAPHAHTOB NPU TECTUPOBAHHU C MCIOJIb30BAHUEM YCIYT accucTeHTa (s
JIUII ¢ HAPYUIEHUSMHU OIOPHO-/IBUTATENIBHOTO alapara);
e  yCTHO (AJIs JMII C HAPYIICHUSIMH 3PEHUS], OTIOPHO-BUTATEIILHOTO allapara).
[Tpn HeoOXomuMOCTH AJIst 00yYArOIMXCS ¢ MHBAIMAHOCTBIO MPOLEypa OLEHUBAHUS PE3yJIbTaToB 00y4YeHUs
MOJKET IPOBOJUTHCS B HECKOIBKO ITAIOB.

12. YYEBHO-METOJANYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHbI

WNHdopMalmoHHy0 HOIJEPKKY OCBOCHHS NUCUHMILIMHBI OCylecTBisieT Oubnuorexa MHcTHTyTa, KOTOpas
obecrieunBaeT 00y4alOUIMXCs OCHOBHOW yueOHOH, y4eOHO-METOIUUECKON 1 HAy4HOH JIMTepaTypoil, HEOOXOJUMON st
OpraHM3aIuk 00pa30BaTEIBHOTO Ipolecca o aucuuiuimae. OOmuii 00beM MHOTOOTpacieBoro ¢ouaa va 01.03.2021 r
coctasisier 6osee 405 000 sk3.

bubnuoteka pacrosaraet y4eOHOM, y4eOHO-METOANYESCKON M HAaydHO-TEXHHUCCKOW JHMTEparypod B (opme
MEYaTHBIX W O3JCKTPOHHBIX W3JaHUi, a TakKe BKIIOYACT O(HUIHAIBHBIC, CIPABOYHO-OHOIHOrpaduecKue,
CHeLaI3UpOBaHHbIE OTEYECTBEHHbIE M 3apyOeXKHbIE Nepruoauyeckne W HMHGOpPMalHMOHHBIE H3JaHus. bubianoreka
obecrieunBaeT IOCTYH K HpodeccHoHaNbHBIM 0a3aM J1aHHBIX, WH(OOPMALMOHHBIM, CIPAaBOYHBIM M IOUCKOBBIM
crcTeMam.

Kaxnprii oOygaromuiicst obecriedeH cBOOOJHBIM JTOCTYIIOM W3 JIFOOOH TOYKH, B KOTOPOH HMEETCs TOCTYI K
cetn UHTepHET W K 31eKTpoHHO-OMONMmoTeynoii cucreme (OBC) MuctuTyTa M YHUBEpCUTETa, KOTOpas COICPIKUAT
pa3iuuHble M3AHHUS 1O OCHOBHBIM H3Yy4aeMbIM [UCUMUIUIMHAM ©  C(HOPMUPOBAHA II0 COIJACOBAHHIO C
mpaBooOIagaTensIMu yaeOHO! 1 y9eOHO-METOINIECKO JTUTEPaTyPHI.

[MonHplid TIEpeYeHb 3NEKTPOHHBIX HH(OPMALMOHHBIX PECYPCOB, HCIOJB3YEMBIX B IIpoliecce OOy4YeHHs,
MIpeICTaBIeH B OCHOBHON 00pa30BaTebHOM MPOrpaMMme.

12.1. IlepeyeHb OCHOBHOM U AOTOJHUTEILHOM JUTEPATYPHI, HCOOXOAMMOM V1A OCBOCHHSA
AUCUHUTIMHBI

a) OCHOBHAf JIMTepaTypa

OcCHOBHas TUTEpaTypa Pexum nocryna O0ecneueHHOCTh

Tekcer : anexTpoHHsIi // OOpa3oBaTenbHaAsS
mwiardopma FOpaiit [caiit]. —

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

Horoop  33.03-J1-3.1-4377/2022  Ha
OKa3aHWe YCIYyT 10 MPEJOCTABICHUIO

ITumenos, B. I'. UHucnennsie Metoasl B 2 u. U. 1 :
yuebHoe mocodbue mis By3oB / B. I'. [IlumeHnoB. —

MockBa : WzmarensctBo  IOpaiit, 2022. — . Jla
111 c. — (Bricmiee obpazoBanue). — ISBN 978- AIOCTYNIa K 00pasoBaTe/LHOM miaThopme
5-534-10886-6 ' HK3 22
‘ 1770707263777070100100040015814244
or 16.03.2022r., cpok peicTBUA C
16.03.2022 no 15.03.2023r.
Tekcer : anekrponHsiit / OOpa3oBaTebHas
iatdopma IOpaiit [caitT]. —
URL.: https://urait.ru/bcode/492873 (nara
IMumenos, B. I'. Yucnennsie MeTonsl B 2 4. Y. 2 : | obpamenus: 05.11.2022).
yuebHoe mocobue mis By3oB/ B.TI. [TumeHos,
A. B. JloxnukoB. — Mocksa :  M3marenscTBo Jlorosop  33.03-J1-3.1-4377/2022  ma Ja
FOpaiir 2020, 107 ¢ — (Bricee OKa3aHHE YCIyr MO MPEIOCTABICHUIO

JoCTyma K oOpa3oBaTenbHON miatdopme
UK3 22
1770707263777070100100040015814244
or 16.03.2022r., cpox JeWcTBUS C
16.03.2022 no 15.03.2023r.

obpazosanue). — ISBN 978-5-534-10891-0.
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Tatemok, O. B. UucneHHble MeTOABI : y4deOHOE
rmocoomne IUTS BY30B / O. B. I'atemntox,
1. K. Ucmanmos, H. B. ManrokoBa. — Mockaa :
M3parensctBo  FOpaiir, 2022.— 140c. —
(Beicmiee obpasosanne). 1SBN 978-5-

534-05894-9

Texcr : anekrponHbIH / OOpa3oBaTeIbHAs
miatpopma IOpainit [caliT]. — URL:
https://urait.ru/bcode/491796

Horosop  33.03-J1-3.1-4377/2022  Ha

OKa3aHHe YCIYr T[0 TPeIOCTaBICHUIO

JocTyna K o0pa3oBaresbHOM IiaThopme

HK3 22

1770707263777070100100040015814244

or 16.03.2022r., cpok peicTBUA C

16.03.2022 no 15.03.2023r.

0) 10MOIHUTEJILHAS JIUTEepaTypa

OcHoOBHasl JTUTEpaTypa

Pexxum noctyna

O06ecrieueHHOCTh

ApramonoBa JI.A., Mouanun B.I1., Tusuxos A.C.
Anmnpokcumanys GpyHKIUH OJHOM HEepeMeHHOI B
MathCAD. Metoauveckue ykazanus/ PXTY
uM. JI.1. Menneneera, HoBomMockoBCkMII HH-T.
Hosomockosck, 2007, 40 c.

Bbubnunorexka HU PXTY

ApramonoBa JI.A., Mouanun B.I1., Tusuxos A.C.
UncneHHOe pelieHHe CHCTEeM JIMHEHHBIX W
HEJIMHEHHBIX YpaBHEHHUH. Mertonuueckue
yKa3aHus/ roy BIIO PXTY
uMm. J1.1. Menneneena, HoBomockoBckuit
uHetutyT (Qunuan). HoBomockosck, 2009, 24 c.

Bbubnuorexka HU PXTY

Jla

Aprtamonosa JIL.A., Tusuko A.C., I'epbep 1O.B.
DneMeHTapHas TEOpHst MOTPEIIHOCTEH.
Metonuueckue ykazauus. / [OY BIIO PXTVY um.
JI.N.MenneneeBa, HOBOMOCKOBCKMH HHCTHUTYT.
Hosomockosck, 2009. —32 c.

Bubaunorexka HU PXTY

TusukoB A.C., Mouanuu B.II., |[[{u6usos I'.B.
UncneHHble METOJIBI perreHus
mudhepeHanbHpIX  YpaBHEHHH — XUMHYECKOH
TexHosorun B cpene Mathcad. Meronuueckue
ykazauuss /  PXTY  um. I.U. Menneneesa.
HoBomockoBckuit UHCTUTYT; Cocr.:.
HoBomockosck, 2006.- 36 c.

Bubnnorexka HU PXTY

Aptamonosa JI.A., Mouanun B.I1., Tusukos A.C.,
I'ep6ep 10.B. Pemenne HenmmHEHHBIX ypaBHEHUH €
OHM HEW3BECTHBIM. MeToanueckue yKa3aHus/
PXTY wum. JI.1. Menneneera, HoBomockoBckuii
uHctutyT; HoBomockosck, 2009,- 48 c.T.
Hosomockosck, 2008, 32 c.

Bubnunorexka HU PXTY

Aptamonosa JI.A., Mowanun B.I1., Tusukos A.C.
UucneHHsle MeTOAbl HHTEpHosiuud Ha OBM.
Mertonuueckue yKa3aHus/ PXTY
uM. JI.1. MenneneeBa, HOBOMOCKOBCKUI HHCTUTY

Bubnnorexka HU PXTY

Ja

12.2. PekoMeHyeMble HCTOYHUKHA HAYYHO-TEXHUYECKON MH(OpMAIUn

IIpe3enTanuu K IeKUUSIM

Mertonuueckne peKOMEHJAllUH 0 BHIOIHEHHMIO JIAOOPAaTOPHBIX padoT.

12.3. UadopmanuoHHbie 1 HHGPOPMALMOHHO-00pa30BaTe/IbHbIE Pecypchl
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IMpy OCBOEHMH UCHUILIMHBI CTYAEHTHI JOJDKHBI ~HCIOJIb30BaTh HH(POpPMALUMOHHBIE W  HH(POPMAIMOHHO-
00pa3oBaTeNbHbIC PECYPChI CIIEAYIONIUX MOPTAIOB U CAUTOB:

1. Wudopmarmmonnass cucrema «EgmHOe OKHO mocTyma K oOpa3oBarenbHBIM — pecypcam». URL:
http://window.edu.ru/

(mara obpamenus: 1.09.2022).

2. Caiitr kadenpsl «ABTOaBTOMATH3AIMS MPOM3BOACTBEHHBIX TporieccoBy HU PXTY wum.JI.M.Menneneea.
URL: https://www.nirhtu.ru/faculties/cybernetics/app.html (nata oopamenus: 1.09.2021).

3. Caiit 6ubanorekn HU PXTY um./[.1.MenneneeBa. URL: https://www.nirhtu.ru/administration/library.html
(mata obpamenus: 1.09.2022).

4. CailThl TUCUUTITUHBI:

URL: https://moodle.nirhtu.ru/course/view.php?id=878 (mara obpamienus: 1.09.2022).

DJIeKTPOHHO-0UOIHOTEYHASI CHCTEMA U31aTeJIbCTBa «JIaHb)
Jorosop Ne 33.03-P-3.1-5182/2022 ot 26.09.2022r.

WK3:22 17707072637 770701001 0054 000 5829 244
JHorosop Ne 33.03-J1-3.1-5181/2022 ot 26.09.2022r.

WK3:22 17707072637 770701001 0054 000 5829 244

Cpox aeiictBus ¢ 26.09.2022r. mo 25.09.2023r.

Oopa3oBarenbHas miatdpopma «FOpaiit»

Jorosop 33.03-J1-3.1-4377/2022 Ha oka3aHue yciyr IO MPEJOCTABICHHUIO JOCTYyIa K 00pa3oBaTesbHOI iaThopme
HK3 22 1770707263777070100100040015814244 ot 16.03.2022r., cpok aeiictBus ¢ 16.03.2022 no 15.03.2023r.
JlocTym TOJNBKO [UIsl 3apeTrMCTPUPOBAHHBIX TTOJIB30BATEINEH.

J1eKTPOHHO-0ubIMoTeuHass cucTeMa «ZNANIUM»
Jorosop Ne 48 36¢/33.03-P-3.1-4378/2022 ot 06.04.2022r.
HK3 221770707263777070100100090015814244
Cpox aeiictBus ¢ 06.04.2022 o 05.04.2023r.

JocTyn TOAbKO JU1s 3apEeruCTPUPOBAHHBIX YUTATENEH

Cunpasounas [IpaBoBas Cucrtema "Koncyastant FOpuct cmapr-kommiekT bazosblii OBK-®"

KonTtpaxt Ne 09-1529A/2022 UK3 221770707263777070100100050016311244 ot 05.04.2022r. Cpok AeicTBus C
05.04.2022r. o 31.03.2023r.

Jocrtyn B Llentpe Mudopmanmonusix TexHomorumit

9BC "Koncynberant crygenra” OO0 "Tlonmurexpecypc"

Horosop Ne 33.03-P-3.1-4375/2022 K3 221770707263777070100100120015811244 ot 16.03.2022 r.
cpok getictust ¢ 16.03.2022 mo 15.03.2023 r.

JlocTyn TOABKO JU1s 3aperMCTPUPOBAHHBIX YUTATENEH

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJINHBbI

B cooTBeTCTBUH ¢ yUEOHBIM IUIAHOM 3aHATHUS 110 AucHUILuHE «IIpoghunsroe npozpammuoe obecneuenue 01
Ppewenus 3a0ay nPoeccuonanbHoll desmenbHoCmuy» TPOBOJATCS B (hOpME ayAUTOPHBIX, JJAOOPATOPHBIX 3aHATHH U
CaMOCTOATENLHOM paboThI 00yYaromerocs.

YueOHbIe ayIUTOPHUN U1l IPOBEACHHS 3aHATHH JIEKIIMOHHOTO TUIIA, 3aHSATHH CEMHUHAPCKOTO TUIIA, TPYIIIOBBIX
U MHAMBUIYAJIBbHBIX KOHCYJBTAIMH, TEKYLIEr0 KOHTPOJSI W NPOMEKYTOYHOW aTTeCTallMH, a TaKkXKe MOMENICHUs JUIs
CaMOCTOSITENIbHOU paboThl 00YYAIOIIMXCS, OCHAIICHHBIE KOMIIBIOTEPHOW TEXHHKOH C BO3MOXKHOCTBIO IOIKIIIOUCHUS K
cetu «MHTEpHET» M 0OECIICUSHHBIE TOCTYIIOM B 3JIEKTPOHHYI0 HH()OPMAIMOHHO-00pa3oBaTeNbHy0 cpeny MHcTuTyTa,
MTOMEIICHUS TS XpaHSHHS U IPO(PHIaKTHYECKOTO O0CTyKIUBaHUS yaeOHOTO 000pyI0BaHHUS

IIpucnoco6ieHHOCTD
HaumenoBanue o
- - . MOMEIECHHHN IS
CIeNUaTbHBIX TOMEICHHH OCHAIEHHOCTh CIIeNUANTBHBIX IOMEICHHI U NOMEISHHHN IS
- o HCIIONB30BaHNST HHBAINIAMU
Y HOMEILEHHH JJIst CaMOCTOSTENBLHON PaboThI

1 JIMIAMH € OTPaHUYC€HHBIMU

CaMOCTOSATEIbHON pabOThI
BO3MOXHOCTSIMH 30POBbsI

JlexunoOHHas ayIUTOPHS YuebHast MeOelIb, 10CKa. MIPUCIOCOOJIEHO (ayTUTOPHS
(108 yuebGHsIii kopmyc 1, [Ipe3eHTanMOHHAS TEXHUKA: HOYTOYK, IIPOEKTOP, 3KPaH (IIOCTOSIHHOE MECTO Ha [EPBOM 3Taxe)
Tpynossie Pesepsst, 29) xpaHeHHs: ayna.109a)

Aynuropus st VYueOnas mebenb, 10cKa npucnocodseHo™ s
MIPaKTHYECKUX U ITpe3eHTanIOHHAs TEXHUKA: HOYTOYK, IPOEKTOP, SKpaH CIa0OBUAAIINX,
J1a00paTOPHBIX 3aHATHIA, cJ1a00CIIBIIANTHX H HHBIX
TPYIIIOBBIX U BHJIOB COMAaTHYECKHX
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HMHIUBHIYJIBHBIX 3a00eBanwmii u aui ¢ OB3
KOHCYJIbTAIUH,
MPOBEJICHUS TEKYILETO
KOHTPOJIS U
MIPOMEXKYTOYHOM
arrecranuu (310, yueOHbIi
kopnyc 1, Tpynosie
Pesepsel, 29)

AyIauTopus JUIst JIMIL C VYueOHas meberb, 1ocKa MPUCTIOCOOIEHO (ayIUTOpHS
OrpaHUYEHHBIMU IIK (2mrt) Joctyn B UaTepHeT, k OBC, 211eKTpOHHEIM 00pa30BaTEIbHBIM U Ha TIEPBOM JTaxe,
BO3MOXKHOCTSIMH ¥ nH(MOPMAIIMOHHEIM pecypcaM, 6a3e JaHHBIX 3JIEKTPOHHOTro karaiora HU OTCYTCTBHE ITOPOTOB)
€aMOCTOATEIbHON paboThI PXTYVY, cucreme ympasieHus yueOHbIMU Kypcamu Moodle

ctynentoB (107 yqeOHbIi
xopmyc 1, TpynoBsie
Pesepssl, 29)

13.1. KomnboTepbl, HHPOPMAIUOHHO-TEJTEKOMMYHUKAIIUOHHbIE CETH, ANINAPATHO-
NMpOorpaMMHbIe U AyAUOBU3YAJIbHbIE CPEICTBA:

Komnsromep mpoueccop Intel Pentium ® Gold 4 T, ¢ onepatuBHO# maMsaTeio 8 ['0alT, )KECTKIM ITHUCKOM
460 I'6aiiT ¢ BO3MOXXHOCTBIO POCMOTPA BUAEOMATEPHAIIOB H IIPE3CHTAIIHA, C HEOTPAaHUYEHHBIM I0CTYIIOM B MIHTEepHeT,
k OBC, snekTpoHHBIM 00pa3oBaTenbHbIM M HMHGOPMAIMOHHBIM pecypcaM, 0a3e JaHHBIX AJIEKTPOHHOIO Karajiora
WHcTHTyTA, cCHcTeMe ylpaBieHus y4eOHbIMU Kypcamu Moodle, yueOHO-MeTOMIeCKHM MaTepHajaM.

Hoymo6yx Fujitsu Lifebook Intel Pentium (R) 2,2 I'T', mamsite 512 Moaiit, auck 56 I'baiit

Hacronbubiii npoexmop Benq MX503, paspemenrie XGA (1024x768), peryiupyemoe (OKyCHOE paccTOSHUE
2,56-2,8m, namna 190BT.

MobunbHBIH 9xkpan Ha wTatuBe Lumien EcoView 150x150cm

Jlazepusrit npunmep HP P1005, uepno-6eblii, popmar A4.

13.2. IlporpamMHOe o0ecnieueHue

IlepeyeHb JIMIIEH3HOHHOTO MPOTPAMMHOIO0 o0ecnedyeHusi. PeKBH3UTHI OATBEP:KIAIOIEr0 TOKYMEHTA

Hassanue Ha3nauenne Tun 1uneH3nu
MS Windows 10 Pro OnepalioHHasi CUCTEM KOMMepyecKast
MS Office 2019 Standart OducHblil maker KOMMepyecKast
Core]DRAW Graphics Suite 2021 ['padmueckuii penakrop KOMMepyYecKasi
DocsVision 5.5 kiaueHT Knuenr cucremsr KOMMepYecKas
JIOKyMeHTo0o0opoTa
Autodesk AutoCAD 2021 CAD KOMMepyYecKas
Kaspersky Endpoint Secuity for 3amuTa paboynx CTaHIUHA KOMMepuecKast
Windows 22.08.2022 — 05.09.2023
3S CoDeSys V2.3.9.41 SCADA cuctema JIeMO-Bepcust
TraceMode 6.10.1 SCADA cucrema JIeMO-Bepcus
MotorTester 10.4.1 JUis mpoBepku fBUTaTeNnen JIeMO-Bepcus
SimInTech MonenupoBaHue JUHAMUYECKUX JIeMO-Bepcus
cHCTEM
Apache NetBeans IDE open source
MS Visual Studio Community IDE free
Edition
Scilab 6.1.1 MaTeMaTHIeCKie BRIYHCICHU open source
Oracle VM VirtualBox Cpena BUpTyaIn3anuu free

14. TPEBOBAHUIS K OHEHKE KAYECTBA OCBOEHUA JUCIHUIIJIMHBI

HaumeHnoBanue ®DopMBbI H METOIbI KOHTPOJISI U
OcHOBHBIC I0KA3aTEIU OLICHKH
pa3aesion OLICHKH
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Pa3gen 1. OcHoBBI TEOpUU
[MOTPEIIHOCTEH

Bnaem

- ocHOBBI AU (epeHIHATBHOTO HHTETPAIBHOIO HMCYUCIICHHUS
(GyHKIMH ORHOM M HECKONBKHX IMEPEMEHHBIX, aHAIUTHIECKOH]
reoMeTpuH M JIHMHEHHOH  anreOpbl,  BEKTOPDHOTO |
rapMOHHYECKOT0 aHaiusa, TEOpUH OOBIKHOBCHHBIX
I depentmatbHbIX ypaBHEHHIA, HHTETPaIbHBIX
peoOpa3oBaHMil, OCHOBBI UHCICHHBIX METOJOB, OJICMEHTBI]
[reopun  QyHKUMIT KOMIUIEKCHOI HEpPEeMEHHOH, 3JIEeMEHTH]
[TeOpHM BEpOSTHOCTEH M MAaTeMaTHYeCKOH CTaTHCTHKH B
0OBeMe, JOCTATOYHOM JUIsl H3YYCHUS eCTeCTBEHHOHAYYHBIX
ITHCIUIIIMH Ha COBPEMEHHOM Hay4HOM YPOBHE

Ymeem

— HCIOJb30BaTh MaTeMaTHYECKHI anmnapar U
MH(pOpPMAIIHOHHBIE TEXHOJIOTHH npu H3yUYCHUH|
leCTeCTBEHHOHAYYHBIX AUCIHUILIHH

\Bnaoeem

- meronamu muddepeHIPOBaHNs, HHTETPHPOBAHUS (DYHKIIHH,
OCHOBHBIMU ~ aHAIUTHYECKMMH M YHCICHHBIMH METOJaMH
[pereHust anredpamdeckux U AuddepeHnnanbHbIX YpaBHSHUH 1
MX cucremM

Ouenka 3a HHAUBUAYAJIBHOE 3a1aHUE

Orenka TIpU TECTUPOBAaHUU

Pa3nen 2. HuciieHHOe penieHne
HEIMHEWHBIX YPaBHEHUHN C OJHUM
HEM3BECTHBIM.

Bnaem

— ocHOBBI Iu(dEepeHNINATEHOTO HHTETPAIbHOIO HCUHCICHUs]
(GyHKIMH OFHOM M HECKONBKHX IEPEMEHHBIX, aHAIUTHIECKOH]
reoMeTpud M JMHEHHOH  anreOpbl,  BEKTOPDHOrO |
rapMOHUYECKOTO aHaIN3a, TEOpHU OOBIKHOBECHHBIX|
I depeHraIbHbIX ypaBHEHHII, HHTErPaIbHEIX|
peoOpa3oBaHuii, OCHOBBI YMCIEHHBIX METOJOB, 3JIEMEHTHI
[reopun  QYHKUMII KOMIUIEKCHOM IEpEeMEHHOW, 3JIEMEHTH]
[TeOpHM BEpOSTHOCTEH M MAaTeMaTHYeCKOH CTaTHCTHKH B
0ObeMe, JIOCTaTOYHOM [UIsl H3YUEHHs €CTeCTBEHHOHAYUHBIX|
|THCIUIIINH Ha COBPEMEHHOM Hay4YHOM yPOBHE

Ymeem

— HCIOJb30BaTh MaTeMaTHIeCKuit anmapar U
MH(OpPMAIIHOHHBIE TEXHOJIOTUH npu H3yUYCHUH|
eCTeCTBEHHOHAYYHBIX JAUCLUILIMH

\Braoeem

— meroamu audbepeHIHPOBaHNS, HHTETPUPOBAHUS (HYHKIIHH,
OCHOBHBIMM ~ @HAIUTHYECKMMH ¥ YHCICHHBIMH METOJaMy|
pemeHus anredpandeckux U audhepeHnanbHbIX ypaBHEHHH 1|
MX cucTeM

(OrieHKa Ipu TeCTUPOBAHUHI

Paszgen 3. UnciieHHBIE METOIBI
[PEIIICHHS CHCTEM JINHEHHBIX
YPaBHEHHH.

Braem

— ocHOBBI Iu(dEpeHINATEHOTO HHTETPAIbHOIO HCUHCICHUs]
(bYHKIMH OXHOM M HECKONBKHX IEPEMEHHBIX, aHAIUTHYECKOH]
reoMeTpMM M JMHEHHOW  anreOpbl,  BEKTOPHOTO  H|
rapMOHUYECKOTO aHau3a, TEOpPUU OOBIKHOBCHHEIX|
I depeHaIbHbIX ypaBHEHHUH, HHTETPaJbHbIX
mpeoOpa3oBaHuil, OCHOBBI UHCICHHBIX METOJOB, OJICMEHTHI]
reopur  QyHKOMI KOMIUIEKCHOH HEepeMEHHOH, 3IeMEeHTH]
[TEOpUU  BEPOSITHOCTEHl M MaTeMaTUYECKOH CTaTHCTUKU B
oObeMe, JIOCTaTOYHOM [UIsl H3YYEHHs €CTeCTBEHHOHAYUHBIX|
[IMCLUIIIMH HA COBPEMEHHOM Hay4HOM YPOBHE

Ymeem

— HCIOJb30BaTh MaTeMaTHIeCKuit anmapar U
MH(OpPMAIIHOHHBIE TEXHOJIOTUN npu H3yUYCHUH|
leCTeCTBEHHOHAYYHBIX JAUCLUILIHH

\Braoeem

— meroamu audbepeHIHPOBaHNS, HHTETPUPOBAHUS (HYHKIIHH,
OCHOBHBIMM ~ @HAIUTHYCCKMMHA ¥ YHCICHHBIMH METOJamy|
[perenust anredpandeckux U AnddepeHnnaIbHbIX YpaBHSHHH U]

IMX CUCTEM

(OrieHKa pu TECTUPOBAHUHU
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Paszgen 4. UnciieHHbIE METOIBI
[PEIICHHST CHCTEM HEeJIMHEHHBIX
[YpaBHEHMH.

Bnaem

- ocHOBBI AU (epeHIHATBHOTO HHTETPAIBHOIO HMCYUCIICHHUS
(GyHKIMH ORHOM M HECKONBKHX IMEPEMEHHBIX, aHAIUTHIECKOH]
reoMeTpuH M JIHMHEHHOH  anreOpbl,  BEKTOPDHOTO |
rapMOHHYECKOT0 aHaiusa, TEOpUH OOBIKHOBCHHBIX
I depentmatbHbIX ypaBHEHHIA, HHTETPaIbHBIX
peoOpa3oBaHMil, OCHOBBI UHCICHHBIX METOJOB, OJICMEHTBI]
[reopun  QyHKUMIT KOMIUIEKCHOI HEpPEeMEHHOH, 3JIEeMEHTH]
[TeOpHM BEpOSTHOCTEH M MAaTeMaTHYeCKOH CTaTHCTHKH B
0OBeMe, JOCTATOYHOM JUIsl H3YYCHUS eCTeCTBEHHOHAYYHBIX
ITHCIUIIIMH Ha COBPEMEHHOM Hay4HOM YPOBHE

Ymeem

— HCIOJb30BaTh MaTeMaTHYECKHI anmnapar U
MH(pOpPMAIIHOHHBIE TEXHOJIOTHH npu H3yUYCHUH|
leCTeCTBEHHOHAYYHBIX AUCIHUILIHH

\Bnaoeem

- meronamu muddepeHIPOBaHNs, HHTETPHPOBAHUS (DYHKIIHH,
OCHOBHBIMU ~ aHAIUTHYECKMMH M YHCICHHBIMH METOJaMH
[pereHust anredpamdeckux U AuddepeHnnanbHbIX YpaBHSHUH 1
MX cucremM

(OrieHKa IpU TeCTUPOBAHUHI

Pazges 5. MHTepnonupoBanue
(hyHKIHMH, 9UCIIEHHOE
Imud pepeHpoBaHme

Bnaem

— ocHOBBI Iu(dEepeHNINATEHOTO HHTETPAIbHOIO HCUHCICHUs]
(GyHKIMH OFHOM M HECKONBKHX IEPEMEHHBIX, aHAIUTHIECKOH]
reoMeTpud M JMHEHHOH  anreOpbl,  BEKTOPDHOrO |
rapMOHUYECKOTO aHaIN3a, TEOpHU OOBIKHOBECHHBIX|
I depeHraIbHbIX ypaBHEHHII, HHTErPaIbHEIX|
peoOpa3oBaHuii, OCHOBBI YMCIEHHBIX METOJOB, 3JIEMEHTHI
[reopun  QYHKUMII KOMIUIEKCHOM IEpEeMEHHOW, 3JIEMEHTH]
[TeOpHM BEpOSTHOCTEH M MAaTeMaTHYeCKOH CTaTHCTHKH B
0ObeMe, JIOCTaTOYHOM [UIsl H3YUEHHs €CTeCTBEHHOHAYUHBIX|
|THCIUIIINH Ha COBPEMEHHOM Hay4YHOM yPOBHE

Ymeem

— HCIOJb30BaTh MaTeMaTHIeCKuit anmapar U
MH(OpPMAIIHOHHBIE TEXHOJIOTUH npu H3yUYCHUH|
eCTeCTBEHHOHAYYHBIX JAUCLUILIMH

\Braoeem

— meroamu audbepeHIHPOBaHNS, HHTETPUPOBAHUS (HYHKIIHH,
OCHOBHBIMM ~ @HAIUTHYECKMMH ¥ YHCICHHBIMH METOJaMy|
pemeHus anredpandeckux U audhepeHnanbHbIX ypaBHEHHH 1|
MX cucTeM

(OrieHKa Ipu TeCTUPOBAHUHI

Pa3gen 6. AnnpoxcuMupoBaHue
hyHKIHH.

Bnaem

(OrieHKa pu TECTUPOBAHUHU

— ocHOBBI Iu(dEpeHINATEHOTO HHTETPAIbHOIO HCUHCICHUs]
(bYHKIMH OXHOM M HECKONBKHX IEPEMEHHBIX, aHAIUTHYECKOH]
reoMeTpMM M JMHEHHOW  anreOpbl,  BEKTOPHOTO  H|
rapMOHUYECKOTO aHau3a, TEOpPUU OOBIKHOBCHHEIX|
I depeHaIbHbIX ypaBHEHHUH, HHTETPaJbHbIX
mpeoOpa3oBaHuil, OCHOBBI UHCICHHBIX METOJOB, OJICMEHTHI]
reopur  QyHKOMI KOMIUIEKCHOH HEepeMEHHOH, 3IeMEeHTH]
[TEOpUU  BEPOSITHOCTEHl M MaTeMaTUYECKOH CTaTHCTUKU B
oObeMe, JIOCTaTOYHOM [UIsl H3YYEHHs €CTeCTBEHHOHAYUHBIX|
[IMCLUIIIMH HA COBPEMEHHOM Hay4HOM YPOBHE

Ymeem

— HCIOJb30BaTh MaTeMaTHIeCKuit anmapar U
MH(OpPMAIIHOHHBIE TEXHOJIOTUN npu H3yUYCHUH|
leCTeCTBEHHOHAYYHBIX JAUCLUILIHH

\Braoeem

— meroamu audbepeHIHPOBaHNS, HHTETPUPOBAHUS (HYHKIIHH,
OCHOBHBIMM ~ @HAIUTHYCCKMMHA ¥ YHCICHHBIMH METOJamy|
[perenust anredpandeckux U AnddepeHnnaIbHbIX YpaBHSHHH U]

IMX CUCTEM
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Pa3znen 7. YUucienHnoe
MHTErpUPOBaHUE.

Bnaem

- ocHOBBI AU (epeHIHATBHOTO HHTETPAIBHOIO HMCYUCIICHHUS
(GyHKIMH ORHOM M HECKONBKHX IMEPEMEHHBIX, aHAIUTHIECKOH]
reoMeTpuH M JIHMHEHHOH  anreOpbl,  BEKTOPDHOTO |
rapMOHHYECKOT0 aHaiusa, TEOpUH OOBIKHOBCHHBIX
I depentmatbHbIX ypaBHEHHIA, HHTETPaIbHBIX
peoOpa3oBaHMil, OCHOBBI UHCICHHBIX METOJOB, OJICMEHTBI]
[reopun  QyHKUMIT KOMIUIEKCHOI HEpPEeMEHHOH, 3JIEeMEHTH]
[TeOpHM BEpOSTHOCTEH M MAaTeMaTHYeCKOH CTaTHCTHKH B
0OBeMe, JOCTATOYHOM JUIsl H3YYCHUS eCTeCTBEHHOHAYYHBIX
ITHCIUIIIMH Ha COBPEMEHHOM Hay4HOM YPOBHE

Ymeem

— HCIOJb30BaTh MaTeMaTHYECKHI anmnapar U
MH(pOpPMAIIHOHHBIE TEXHOJIOTHH npu H3yUYCHUH|
leCTeCTBEHHOHAYYHBIX AUCIHUILIHH

\Bnaoeem

- meronamu muddepeHIPOBaHNs, HHTETPHPOBAHUS (DYHKIIHH,
OCHOBHBIMU ~ aHAIUTHYECKMMH M YHCICHHBIMH METOJaMH
[pereHust anredpamdeckux U AuddepeHnnanbHbIX YpaBHSHUH 1
MX cucremM

(OrieHKa IpU TeCTUPOBAHUHI

Pa3nen 8. HUuciienHoe penieHye
0OBIKHOBEHHBIX
I depeHraIbHbIX YpaBHEHUH.

Bnaem

— ocHOBBI Iu(dEepeHNINATEHOTO HHTETPAIbHOIO HCUHCICHUs]
(GyHKIMH OFHOM M HECKONBKHX IEPEMEHHBIX, aHAIUTHIECKOH]
reoMeTpud M JMHEHHOH  anreOpbl,  BEKTOPDHOrO |
rapMOHUYECKOTO aHaIN3a, TEOpHU OOBIKHOBECHHBIX|
I depeHraIbHbIX ypaBHEHHII, HHTErPaIbHEIX|
peoOpa3oBaHuii, OCHOBBI YMCIEHHBIX METOJOB, 3JIEMEHTHI
[reopun  QYHKUMII KOMIUIEKCHOM IEpEeMEHHOW, 3JIEMEHTH]
[TeOpHM BEpOSTHOCTEH M MAaTeMaTHYeCKOH CTaTHCTHKH B
0ObeMe, JIOCTaTOYHOM [UIsl H3YUEHHs €CTeCTBEHHOHAYUHBIX|
|THCIUIIINH Ha COBPEMEHHOM Hay4YHOM yPOBHE

Ymeem

— HCIOJb30BaTh MaTeMaTHIeCKuit anmapar U
MH(OpPMAIIHOHHBIE TEXHOJIOTUH npu H3yUYCHUH|
eCTeCTBEHHOHAYYHBIX JAUCLUILIMH

\Braoeem

— meroamu audbepeHIHPOBaHNS, HHTETPUPOBAHUS (HYHKIIHH,
OCHOBHBIMM ~ @HAIUTHYECKMMH ¥ YHCICHHBIMH METOJaMy|
pemeHus anredpandeckux U audhepeHnanbHbIX ypaBHEHHH 1|
MX cucTeM

(OrieHKa Ipu TeCTUPOBAHUHI
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IMpunoxenue 1
AHHOTAIIUSA
paboueii nporpaMMbl AU CUMIIMHBI
BoruncinTeabHasi MATEMATHKA

1. O6mast TpynoeMKocTh (3.¢./ ak. 4yac): 3 3.e./108 ak.uac. @opMbl MPOMEIKYTOUHOTO KOHTPOJIS: 3a4eT.

2. MecTO JUCHHMILIAHBI B CTPYKTYpe 00pa30BaTebHOIl NPOrpaMMbl
Juctmmuinaa  B1.0.15 BeluncauTenbHas MaTeMaTHKa oTHocUTcs k OOs3aTenbHON dactm Onoka 1
Jucuunnuae! (MOIyH).

Jucuumnmua OGasmpyercss Ha gucniUiMHAX (Momyisx): «Matemarukay, «OCHOBBI HH(POPMAIMOHHBIX
TexHoJoruit», «[IpoduibHoe mporpamMmHoe obecrieueHue Ui pelleHus 3anad Npo(ecCHOHANBHON JesTebHOCTH
3HaHl/I)I MU HAaBbIKHU, IIOJYUCHHBIC IIPpU H3YUYCHUH JUCHUIIIUHBI «BpruucnureapHas MaTeMaTukKa», HUCIOJb3YIOTCA
CTY/IGHTaMH NPH BBINOJHEHUH KyPCOBBIX U BBIITYCKHOW KBATU(HUKAIIMOHHOW PabOTBHI.

3. Heapb u 3a7a4M U3yYeHHs AUCHMILIHHBI

Ienmn ocBoeHMs y4eOHOM ITUCIUILIMHBI —M3y4eHHEe 0COOEHHOCTEH COBPEMEHHBIX IPOrPaMMHBIX MPOIYKTOB IS
pelIeHUs MAaTeMaTU4EeCKUX 3aJa4, OCHOBHBIC QJITOPUTMBI PEIICHUS MaTEMaTUYECKHUX 3a]a4, TEOPETUYECKUE OCHOBBI
BBIYUCIIUTENLHON MaTeMaTHKH. ©OpMUPOBaHNE HABBIKOB HCIIOJIB30BaHHSA METOAOB M CPEICTB MAKETOB MPOrpaMM I
pelieHns 3a1a4, CBA3aHHBIX ¢ MATEMATUYECKUMU METONAMU PEIUEHUS, IIPUMEHEHHs [IAKETOB IIPOIPaMM IIPH PELIEHUE
KOHKPETHBIX MAaTEMAaTUYECKUX 3a/1a4.

3agaun AUCLMIUINHBL:
- IproOpeTeHNE 3HAHNI OCHOB YHCJICHHBIX METO/IOB PELICHHS MPUKIIAIHBIX HHKCHEPHBIX 3a7ad
- (QopMHupoBaHHE W pa3BUTHE YMEHUH IPUMEHATh METOAbl MaTeMaTHYEeCKOr0 aHajiu3a W MOJEIMPOBAHUS,
TEOPETUYECKOr0 U IKCIIEPUMEHTAIbHOIO UCCIIEIOBAHUS ISl PELICHNSI MHKEHEPHBIX 3a1a4
- mpuoOpereHre ¥ (HOPMHUPOBAHHE HABBHIKOB NPUMEHEHUS COBPEMEHHOIO0 MaTEeMaTHYECKOTO WHCTPYMEHTapus IUis
pellleHus] MPUKIAAHBIX WHXKEHEPHBIX 3a7ay; METOAUKON IMOCTPOEHUs, aHaluW3a U NPUMEHEHUs MaTeMaTHYECKUX
MoJjiesiel ISl OLIEHKU COCTOSIHUS M IPOTHO3a Pa3BUTHS TEXHOJIOTHMUECKUX IPOLIECCOB U MPOLECCOB YIIPABICHUS

4. Conep:xanue TUCHUNIUHBI

OCHOBBI TeOpHH TOTpeIrHOCTe UYWCIeHHOe pelIeHHe HENWHEHHBIX YpPaBHEHHH C OJHHAM HEHU3BECTHBIM.
UucneHHbIEe METOJBI PEIICHHs] CHCTEM JHMHEHHBIX ypaBHEHUH. UHCIEHHBIE METOABI PELICHUS CUCTEM HENHHEHHBIX
ypaBHeHWA. MHTepmonupoBanue ¢yHKOWi, uwnciaeHHoe auddepeHimpoBanne ANMPOKCHMUPOBAHUE (QYHKITHI.
Yucnennoe nHTErpUpoBanue. YncneHHoe peleHne 0ObIKHOBEHHBIX AU (hepeHnnanbHbIX YPaBHEHUH

5. Ilnmanupyemble pe3yabTaTbl O0y4YeHHS] 10 JAUCHUILUIMHE, O0ecreYMBAIOIHE [IOCTHKEHHE
IUIAHUPYEMBIX Pe3yJIbTATOB 0CBOCHHUSI 00Pa30BaTe/IbHON NMPOrpaMMbI

B pesynprare ocBoenus OOIl OakamaBpuata OOYYarOIIUiiCS MOHKEH OBIAAETh CICAYIOUIMMU KOMIICTCHIMSIMU W
HHAWKATOpaMu TOCTUKCHUS KOMHeTeHLIPIfII

Yuusepcanpabie KomreteHnnd (YK) u "HAUKaTOPBI MX TOCTHKCHUS

HaunmenoBanue
KaTeropu (TPyIIITbI) Kon n HaumenoBanue YK Kon u naumenoBanue uuaukaTopa goctmwkenus YK
YK
CucreMHoe 1 VK-1. Cnocoben VK-1.1. AHanusupyer 3a1auy, BeIICIss €€ 0a30BbIC COCTABISIONINUE.
KPUTHYECKOE OCYILECTBIIATH MOKCK, OmnpezensieT, HHTePIPETUPYET U PAHKUPYyeT nH(OopMaIHIo,
MBILIJICHHE KPUTUYECKUH aHAJIM3 U CUHTE3 | TpeOyeMyIo I PelIeHus TOCTaBICHHON 3a1a4n

“HPOpMAINH, TPUMEHATH
CHUCTEMHBIH MOAXOT IS
pelIeHus IOCTaBJIEHHBIX 3a/1a4

YK-1.2. OcymecTBiseT mouck HHGOpMALUH IS PEIICHHS
HOCTABJICHHOM 3a]ja4M 110 Pa3IMYHbIM THIIAM 3aIIpOCOB

VK-1.3. IIpu 06paboTke nHPOpMAIHH OTIHYACT (HaKTHl OT MHEHHH,
HHTEpIpeTanuii, OIeHOK, (POPMHUPYET COOCTBEHHBIC MHEHHS 1
CYXKJCHHS, apr'YMEHTHUPYET CBOU BEIBOJIBI M TOUKY 3PEHUS

VK-1.4. PaccmaTpuBaeT ¥ npejiaract BO3MOXKHbIE BAPHAHTHI
peleH s TIOCTaBJICHHOM 3a/1aul, OLIEHHBAs UX JOCTOMHCTBA U
HEIOCTaTKH
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VK-2. Cnocoben onpenensats | YK-2.1 Onpenenser kpyr 3aJad B paMKax MOCTaBICHHON IIETIH,
KpYT 3aJa4 B paMKax OIIPEAEISCT CBA3U MEXTY HIMH U OJKHIAEMbIE PE3yIbTaThl HX
MOCTABJICHHOH LETH 1 perreHus

BBIOMPATh ONTHMAIBHBIE
CIOCOOBI HX PEIICHUS, HCXOIST
U3 EUCTBYIONINX PaBOBBIX
HOPM, UMEIOIIXCS PECYPCOB U
OTpaHUYECHUN

B pe3ydabTaTre H3y4YeHUusl TUCHUIIVIMHBI CTYACHT 6aKaJ1aBpuaTa JOJIZKCH

3namo:

— OCHOBBI JU((EPEHINANBHOTO HHTETPAIbHOTO HWCYUCICHUS (YHKIUH OJHOM M HECKOJNIBKUX IEPEMCHHBIX,
AQHAJMTUYECKON T€OMETPHUU U JIMHEHHOW anreOphl, BEKTOPHOTO M TapMOHHMYECKOIO aHAIN3a, TEOPUH OOBIKHOBEHHBIX
muddepeHManbHbIX YpaBHEHNH, UHTErPaIbHBIX NPeo0pa3oBaHUN, OCHOBBI YHCIICHHBIX METOJMOB, 3JEMEHTHI TEOPHU
(YHKIMIA KOMILJIEKCHOW TNEPEeMEHHOM, AJIEMEHThl TEOPUHM BEPOSTHOCTEH M MaTeMaTH4ecKOW CTATHCTHKH B o0beme,
JIOCTaTOYHOM JIJISL U3yYEHUS] ECTECTBEHHOHAYUYHBIX JHUCLUIUIMH HA COBPEMEHHOM Hay4YHOM YPOBHE

Ymemn:

— HCIOJIB30BaTh MaTeMaTHYeCKUH anmapar U MH(GOPMAIMOHHBIE TEXHOJOIWH INPH M3YYEHHUH ECTECTBEHHOHAYYHBIX
JUCLIHATUIAH

Bnaoemns:

— MmerogaMu  guddepeHnnpoBaHus, HHTETPUPOBaHUS (YHKIMH, OCHOBHBIMH aHAINTHYCCKUMH U YHCICHHBIMU
METOAaMH peleHus anredpandeckux U quGepeHnnanbHbIX YPaBHEHHI U HX CHCTEM

5. Buabl yueonoi padoTsl 1 X 00beM
B TOM 4ucJje B popme
Bux yue6noii pagoThi Obnem NPAKTHYECKOi MOAT0TOBKHU
3.e. akaj. 4. 3.e. axKag. 4.
O0masi TpyA0eMKOCTb IMCUHIIJIMHbI 3 108
KonrtakTHast pa6oTa - ayINTOPHbIE 3aHSITHS: 1,444 52,35
Ulexknu 0,5 18
[Mpaktryeckue 3ausaTus (I13) - -
TaGoparopHusie paboTs! (JIP) 0,944 34 0,25 9
KonTtakTHasi camocTosiTe/ibHAS padoTa
(TpyIIIOBBIE KOHCYJIbTALMH 1 HHAMBUIyaJIbHAS paboTa
00y4aroUMXCcsl C MelaroriyeckuM pabOTHHKOM)
KonTakTHasi padoTa - IPOMEKYTOYHAS ATTECTANHUS 0,0097 0,35
CamocTosiTe1bHasi padoTa 1,556 55,65
ICamocCTOSITENIFHOE HM3YYECHUE PA3JeI0B JUCLHUIITINHBI 0,694 25
[MoxroroBka k aboparopHbiM pabotam (JIP) 0,861 30,65
[Moaroroska k npaktuueckuM 3austusM (I13)
Dopma (bI) KOHTPOJIA: 3a4ém
Dx3amMeH _ _
KonrakTHast paboTa - IPOMEKyTO4Has! aTTEeCTaIMs - - - -
[ToaroroBka K 3K3aMeHy. - -
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