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1. OBIIME NNOJIOKEHUSA

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

HopmaTtusHyro nmpaBoByto 6a3y pa3padoTKu padoUeit mporpaMMBbl TUCIUTLIMHEI COCTABIISIOT:

OenepanpHblii 3ak0H oT 29 nexabps 2012 roma Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
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);

«Ilopsimok opraHM3alui U OCYILECTBICHHUS 00pa30BaTEIbHON AESTEIBHOCTH MO 00pa30BaTeIbHBIM
mporpaMMam BbICHIEr0 00pa3oBaHUSI — MporpaMMaMm OakajaBpuara, MporpaMMmMaM —CIELHHaNCTa,
porpaMMaM MarvucTpaTrypbl», YTBEPXKICHHBIH MpHKa3oM MuHucTepcTBa oOpa3oBaHHsi W Hayku PD or
05.04.2017 r N 301;

ODenepalibHBI TOCYIAPCTBEHHBIA 00pa30BaTeNbHbIi CTaHAapT Bhicmero oopasoBanus (OIOC BO)
(®roC-3++) mo Hampasienuto noaroroBku 18.03.01 Xumudeckass TEXHOIOTHS, YTBEPKICHHOTO MPUKAa30M
MunucrepctBa oOpasoBanusi W Hayku Poccuiickont ®emepaunu ot 9 asrycra 2021 r. Ne 730
(3apeructpuposano B Muntocte Poccun 3 centsiops 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 (3aperucrpupoBan MHUHHCTEPCTBOM FOCTHIIMU Poccuiickoi
Oeneparmu 11 centsadps 2020 r., peructpaumonssii N 59778);

MeroaqyeckuMH PeKOMEHIAMsAMH 10 OpPTraHU3allid 00pa30BaTEIFHOTO IpoIecca sl O0ydeHUs
WHBAJIMAOB W JIMI C OrPaHMYEHHBIMH BO3MOXHOCTSMH 3[I0POBbS B 00pa3oBaTeNIbHBIX OpraHM3aIUsaxX
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'BOY BO PXTY um. JI.1. Menneneena;
[Monoxxenne o HoBomockoBckom nacturyte (¢punmane) PXTY um. .. Menneneesa.

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

[lonoxxeHrne O MOpSOKE OPraHU3alMM M OCYLIECTBICHUS OOpa30BaTEIbHOW MAESITENBHOCTH IO
00pa3oBaTeNbHBIM MPOrpaMMaM BBICIETO O0pa3oBaHHMsI — MporpamMMmaM 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 UHGOPMaMOHHO-00pa3oBaTeabHOl cpeae HoBomockoBckoro
nHCTUTYTa ((prmana) QenepanbHOro TOCYIApCTBEHHOrO OOHKETHOTO OOpPa30BaTEIILHOTO YUPEHKISHUS
BhIcIero oOpasoBanus «Poccuiickuii XuMUKO-TeXHONOrnYeckuil yuusepeurer umenu J. 1. MenneneeBa»

OcHoBHast mpodeccroHanbHas oOpaszoBareipHass mporpamma (manee — [Iporpamma, OITOIT)
COCTaBJIcHA B COOTBETCTBHHM C TpeOoBaHusMU DenepanbHOr0 TOCYIapCTBEHHOTO 00pa30BaTEIbHOrO
CTaHJapTa Bbiciiero oOpa3oBaHus (ypoBeHb OakanaBpuara) IO HampaBleHHro moxaroroBku 15.03.04
ABTOMaTH3alUsl TEXHOJOTHYECKUX MPOLECCOB U MPOU3BOJACTB, YTBEPKICHHOTO MPUKa30M MMHHCTEPCTBA
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), pexomenpammsimu YueOHO-MeTonudeckoir komuccun HU PXTY um. .M. Menneneea 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€UEHHE 1 cemecTpa.

KonTpoinpe ycnieBaeMOCTH CTYAEHTOB BEIETCA IO MPUHATON B THCTUTYTE CUCTEME.

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

2. IEJIb ¥ 3AJJAYU OCBOEHMSI YYEBHOM JMCLUATIJIMHbI



Ienmn ocBoeHMs y4ueOHOW IUMCIUIUIMHBI —HM3Y4YeHHE OCOOCHHOCTEW COBPEMEHHBIX IPOIPAMMHBIX
MIPOJYKTOB JIJISL PEIICHUS MaTeMaTHYECKUX 3a/1a4, OCHOBHBIC aJITOPUTMBI PEIICHUS] MaTEMaTHUSCKUX 3aj1ad,
TEOPETUYECKUE OCHOBBI BHIUMCIUTEIBHON MareMaruku. DopMUpoBaHUE HABBIKOB HCITOJIB30BAHUS METOJIOB
U CPEJCTB MAaKETOB MPOrpaMM JIJIs PEIICHHS 3aJ]la4, CBSI3aHHBIX C MAaTEMAaTHYCCKMMH METOJAaMH DCIICHHU 5,
MIPUMCHEHUS TTAKETOB MPOrpaMM IPH PEIICHNE KOHKPETHBIX MaTEMaTHYECKUX 3a/1ad.

3agaun AUCHUIUIVHEL:

- MpUOOpPETEHNUE 3HAHNH OCHOB YMCIICHHBIX METOJIOB PEIICHUS MPUKIIATHBIX MHKCHCPHBIX 3314

- (opMHpOBaHHE M Pa3BUTHE YMEHHUU MPUMEHSTh METOJbI MAaTEMaTHIECKOTO aHAJM3a ¥ MOJCITUPOBAHUS,
TEOPETUYECKOT0 M SKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS 1)1 PEIICHHS MHKCHEPHBIX 3a]1a4

- mpuoOpereHue u  (HOpPMUPOBAHME HABHIKOB TNPUMEHEHHS COBPEMEHHOTO  MaTeMaTHYECKOTO
WHCTPYMEHTApHs I PEIICHHS NPUKIAIHBIX WHXKCHEPHBIX 3a7ay; METOIUKOW IMOCTPOCHHMS, aHaIu3a |
MPUMEHEHUSI MaTeMaTHYEeCKUX MOJCNICH JJI OLIEHKA COCTOSHMS M IPOTHO3a Pa3BUTHUSA TEXHOJOTHUSCKUX
MIPOIIECCOB U TIPOIIECCOB YITPABIICHUS

3. MECTO JUCHUILIUHBI B CTPYKTYPE ONIOII

Juctmmmaa 51.0.12 BeluncanTeabHasg MaTeMaTHKa oTHOCHTCS K OOs3aTensHOM yacT Ooka 1
JucuurumHel (MOIyN).

JucuurmumHa 6asupyeTcs Ha AUCHUILTHHAX (Momylsix): «Martemarnkay, « OCHOBBI HH(OPMAITMOHHBIX
TexHonoruit», «lIpoduimpHOoe mporpaMMHOEe oOOecCIeueHne IS pEIIeHUs 3aaa4  HpOoQeCCHOHAITEHOM
JIEATEILHOCTH» 3HAHWsI W HaBBIKM, TIOMYYCHHBIC TPH W3YYCHUH JUCIHUIUINHBI «BEYUCIHTENBHAS
MaTeMaTHKa», UCMIONB3YIOTCS CTYJIGHTaMH TIPU BBITOIHEHUH KYPCOBBIX M BBITYCKHOW KBATU(QUKAIIMOHHON
paboTHL

4. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMA JUCHUIIVINHBI

I/I3yquHe JUCHUILIMHBI ~ HAIlIpaBJICHO Ha HpI/IO6peT€HI/I€ CICAYIOIIUX  KOMIIET eHIII/Iﬁ H
WHAUKATOPOB UX JOCTHIKEHHUS:

Yuusepcansabie KomnereHInH (YK) 1 ”HANKAaTOPHI UX JOCTHKCHUS

HaumenoBanue
kareropuu (rpynnsl)| Kon u HanmenoBanne YK Kon n naumenoBanue nnaukaropa goctmxenus YK
YK

CucremHoe u YK-1. Cnocoben YK-1.1. Ananusupyer 3a7auy, Bbiieisis e€ 6a3oBbie

KpUTHYECKOE OCYIIECTBIIATH MTOUCK, coctapistontie. Onpenenser, UHTEPIPETHPYET U PAHKUPYET

MBIIIUICHUE KPUTHYECKUH aHATU3 U uHpopMalrio, TpedyeMylo IUis pellieHHs TOCTaBICHHOM
CHHTE3 HH(pOpMAIIHH, 3a1a4d
MPUMEHATH CUCTEMHBIH
MOJIXOM JUISL PEIIeHUS
MOCTaBJICHHBIX 3a1a4

Haumenoanue
kareropuu (rpynmnst)| Kon u Hanmenosanue OIIK Kon n nHanmenoBanue naaukaropa goctmxenus OIIK
OIIK

Ipodeccuonanpras | OIIK-2 Criocoben OIIK-2.1 3HaeT coBpeMeHHbIe MaTeMaTHYECKUE U

METOOJIOTHS HCIIOJIb30BaTh (DM3UKOXIMUYECKHE METOMBI IS PEIICHUS 3a/1a9
MaTeMaTHIeCKHe, po(heCCHOHATBHON e TETFHOCTH
(huznueckue, PU3NKO-
XUMHYECKUE, XUMHYICCKIE
METOBI TSl pemIeHs 3a1a4
npo¢eCCHOHATBHOMN




HNuadopmannonno OIIK-6 Criocoben OIIK-6.1 3Haer mporecchl, METOIBI IIOUCKA, COOpa, XpaHEHHS,
KOMMYHHKAITHOHHBIE | IOHUMATh IPHHINTIBI 00pabOTKH, MPEICTABICHH, paCIPOCTpaHEeH s HH(POPMaLUH
TEXHOJIOTUH IS paboThI COBPEMEHHBIX 1 cIOCOOBI OCYIIECTBIICHUS TaKHX MPOLIECCOB U METOJIOB
poecCHOHATBHON | MHPOPMALIMOHHBIX OIIK-6.2 3HaeT cOBpeMEeHHBIE TPOTPAMMHO-TEXHUIECKHE
JesATEIEHOCTH TEXHOJIOTUH T wIaTHOPMBI ¥ IPOTPaMMHBIE CPEIICTBA, B TOM YHCIIE
UCIIONB30BaTh UX JUIS OTEYECTBEHHOTO ITPOU3BOJICTBA, UCTIOIB3YEMBIE JIIS PEIICHUS
penieHus 3anaq 33714 MPO(PeCCHOHANBHOM AeSTENFHOCTH U MPUHIMUITBI NX
npo¢eCCHOHATBHOMN
JesATENbHOCTH

B pe3yabrare u3yyeHusi JMCUMILJIMHBI CTYIEHT 0aKalaBpUAaTa J0JKeH:

3nams:

— OCHOBBI MG EepeHINATBHOIO HHTETPATBHOTO HMCYUCICHUA (QYHKIMH ONHOM M HECKOJIbKMX HEPEMEHHBIX,
AQHATMTUYECKOH T€OMETPHU M JIMHEHHOW anreOphl, BEKTOPHOTO M TapMOHHYECKOTO aHAIM3a, TEOPHU OOBIKHOBEHHBIX
JuddepeHInaIbHBIX YPaBHEHUH, MHTErPabHBIX IPeoOpa30BaHuil, OCHOBBI YHCIEHHBIX METOAOB, JIEMEHTHl TEOPUH
(GYHKIMIA KOMIUIEKCHOW TMEPEeMEHHOM, AJIEMEHTBl TEOPUH BEPOSITHOCTEW M MAaTeMaTHYeCKOM CTaTHCTHKH B OObeMe,
JOCTATOYHOM JIJIsl U3y4IEHHsI €CTECTBEHHOHAYUHbBIX JUCLUILIMH HA COBPEMEHHOM HAaydHOM ypOBHE

Ymemy:

— HCIOJIb30BaTh MaTeMaTHUYeCKHW ammapar M MH(GOPMAaIOHHBIE TEXHOJOTWU TPH W3YyYEHUH €CTECTBEHHOHAYYHBIX
JUCLUIUINH

Bnaoems:

— Mmetomamu  quddepeHnnpoBaHus, HHTETPUPOBAHUS (QYHKIMH, OCHOBHBIMH aHAIUTHYECKUMH W YHCICHHBIMH
METO/IaMH PelIeHHs aredpandeckux u A pepeHInaIbHbIX YpaBHEHHH 1 UX CHCTEM

5. OFBEM JUCHUIIJIMHBI 1 BU/IbI OBPA30BATEJIBHOI'O ITPOLECCA

Oo6r1mas TpymoeMKocTs (3.e./ 4ac): 2/72. KonraktHas pabota ayautopHas 13 gac., U3 HUX: JEKIUH - 3 dac,
naboparopusie — 10 yac. CamocrosTensHas padora crymeHTa 55 wac. dopma MPOMEKYTOYHOTO KOHTPOJS: 3a4érT.
JucnumninHa uzydaercs Ha 2 Kypce B 4 ceMecTpe.

O0bem
Buna yueOHo# padoThl
e, | M

OO0wmas TpyA0eMKOCTh AUCHUILTUHBI 2 72
KonTakTHasi padora - ayAUTOpPHBIE 3AHATHS: 0,361 13
Jlexuuu 0,083 3
[paxTuyeckue 3anstus (113) 0 0
Jlabopatopusie padots (JIP) 0,278 10
CamocrosiTeibHast padoTa 1,528 55
CaMoCTOsTeNbHOE U3YUCHHE Pa3/IeNIOB AUCIUILUTAHBI 0,694 25
IMoaroToBka k gabopatopusiM padotam (JIP) 0,833 30
IonroroBka x mpaktudeckuM 3aHsATIsIM (I13)

KonTakTHast padoTa - mpoMeKyTOYHasI ATTeCTALMA 0 0
®opma (bI) KOHTPOJISI: 3q4ém

IK3aMeH - -
KonTakTHas paboTa - MPOMEKYTOUHAs aTTECTaIHsI 0,111 4
[MonroroBka K 3K3aMeHYy. — -




6. COAEP KAHUE JUCHUIIJIIMHBI
6.1. Pa3aennbl AMCUMNJIMHBI M BUABI 3aHATHIT

B T.4. B T.4. B T.4. B T.4.
No Pasnen B B IIpak. B JIa6. B Cam.
Bcero M Jlexknun M M M

o — dopme eKII dopme dopme ¢opme
MpaKT. MPAaKT. MPAaKT. MpAaKT.

n/n 3aH. padoThI TOAT.

MnoAr. moar. MOATr. pabora

Paznen 1. OcHOBBI
1. TEOPUH 5,25 0,25 5
[OTPEIIHOCTEN

Pasnen 2. Unucnennoe
pelienne

2. HEJIUHEWHBIX 12,25 0,25 2 10
YpaBHEHUH C OJJHUM
HEU3BECTHBIM.

Paznen 3.
YucieHHbIE METOIBI
3. pelIeHHs CUCTEM 6,25 0,25 1 5
JIMHEHMHBIX
YpaBHEHUH.

Paznen 4.
YucieHHbIE METOIBI
4, pemIeHus CHCTEM 6,25 0,25 1 5
HEITMHEHHBIX
YpaBHEHUH.

Pazpen 5.
WurepnonupoBanue
(byHKLMIH, YHCIEHHO
mddepeHurpoBanne

6,5 0,5 1 5

Paznen 6.
6. AnmnpokcumupoBanue | 7,5 0,5 2 5

GYHKIHHA.

Pa3nen 7. Uncnennoe

115 05 1 10
HUHTETPUPOBAHMUE.

Pa3znen 8. Uucnennoe
perieHue

8. OOBIKHOBEHHBIX 12,5 0,5 2 10
mddepeHInaTBEHBIX
YpaBHEHUM.

KontpoJs 4 0

HUTOTO 72 0 3 0 0 0 10 0 55

6.2. Conep:xanue pa3aesoB JUCUMILIUHbBI

Pasnen 1. OCHOBBI TEOPHH OTPEITHOCTEH

[lpsmass m obOparHast 3agayu TeOpHH TOTpenTHocTeld. TouHble W TPUONIDKEHHBIE YHcia. AOCOMOTHAS U
OTHOCHTENbHasA norperHocTy. [lorpemnocTs okpyrieHns. 3Havamye, BEpHbIC 1 COMHUTEIbHBIC IUQPHI uncia. Dopmbl
3amicu  TPHONMKEHHBIX uucel. [lorpemHocTs CyMMBbI, MPOHM3BEINCHUS W YacTHOTO HPUOIMKEHHBIX YHCEIN.
[orpermrHocTh QyHKIIMH OTHOW M HECKOJIBKHX NIEPEMEHHBIX. Pelienne oOpaTHOI 3a/1aui TEOPUH TTOTPEITHOCTEH.

Pa3nen 2. YncneHHoe penieHne HeTMHEHHBIX YPaBHEHUH C OJTHIM HEN3BECTHBIM.

IlocranoBka 3amayMl YHCIEHHOTO pEIICHWS HEIMHEHHBIX YpPaBHEHWH C OJIHWM HEHM3BECTHBIM, OSTallbl €€
pemennsi. CrocoObl oTneneHust KopHed. MeTonsl yTOUHEHHsT KOpHEH: JUXOTOMHHM, MTEpaluid, XOpJ, KacaTelbHBIX,

5




CEeKYII[UX, KOMOMHUPOBaHHBIN METOJ] XOP]] U KacaTellbHbIX, A ITOPUTMBI YTOUHEHHUS] KOPHEH ITUMH METO/IaMH.

Paspen 3. YucneHHbIe METOABI PEIIEHUS] CUCTEM JIMHEHHBIX YPaBHEHUH.

ITocTaHoBka 3a7a4Ml YMCICHHOTO PEIICHHS CHUCTEM JIMHEHHBIX ypaBHEHUH. UWCIEHHBIE METOIbl PElIeHUS
CUCTEM JIMHEHHBIX YpaBHEHUH: UTepanuii, 3eiaens. AITOPUTMBI PEIIEHUS] CUCTEM JIMHEHHBIX YpaBHEHUN YUCIIEHHBIMHU
METOJIaMU.

Paznen 4. YuciaeHHble METOIBI PEIIEHUS] CUCTEM HEIMHEHHBIX YpaBHEHU.

IlocraHoBKa 3aauM YMCIEHHOTO PELIEHHUS CHCTEM HEJIMHEMHBIX ypaBHEHUN. UUCIIEHHbIE METObl PEIICHUS
CHCTEeM HEeTMHEWHBIX ypaBHEHUH: utepanmid, 3eriaens, HproToHa, MogudunrnpoBaHaeie MeToabl Hpl0TOHA. ANTOPHTMEL
peIIeHUs CHCTEM HETMHEWHBIX YPaBHEHHH YHCICHHBIMA METOIAMU.

Pasnen 5. UatepnonupoBanme GyHKINH, 9uCIieHHOE TG GEpeHIIMPOBAHNE

IlocranoBka 3agaun uHTEpHonupoBanus. MHTepnonupoBanue MeroaoM Banaepmonpa. MHTepnonasquoHHbBIN
MHorowreH Jlarpamka. KoHeuHble W pa3nmeneHHBbIE pa3HOCTH. MHTepmomsimuoHHBIE QopMmynbl HeloroHa s
PETYISIPHBIX U HeperyasapHbIX Tabmuil. OIeHKa MOTPENTHOCTH HHTEPIOISIIIMOHHBIX (JOMYI. AJTOPUTM pEIIeHUs 3amadn

WHTEPIOIMPOBAHNS C TOMOIIBI0 HWHTEPHOJSAIMOHHBIX MHOTOWICHOB. MHTepmonmpoBanue crutaiHamu. OOpaTHOE
uHTepnonuposanue. YucnenHoe mudhepeHImpoBanue.

Paznen 6. AnmpokcumupoBanue GpyHKIHUH.

IlocraHoBka 3amayu  anmpokcUMaluy, J3Tanbl €€ peleHus. Merojq  HauMEHbUIMX — KBaJpaToB.
AnmpokcuMupoBanue GYHKIMHA OJHOW MEPEMEHHOI CTENEHHBIM MHOTOWICHOM. AJITOPUTM arpOKCHMALUH TaOIUYHO
3a7aHHO# (PYHKIIMK METOIOM HAMMEHBILINX KBAJIPATOB.

Pazpnen 7. YUnciaeHHOE MHTETPUPOBAHUE.

IlocraHoBka 3amaudl YHCIEHHOTO MHTETPUPOBAHMA, MNPHUHIMN €€ pemeHus. MeTox NpsIMOYroJbHHUKOB.
®dopmyna Hetorona-Koteca. @opmyna tpanenuii, npumeneHne GOopMyIIbl TPAIeHid IPU YUCICHHOM HHTETPUPOBAHHH.
®opmyna Cumicona, npumeHenne Gopmyasl CUMIICOHA MPH YUCICHHOM HHTETPUPOBAHHU. AJTOPUTM BBIYHCIICHUS
OTIPEZIETIEHHOTO MHTErpaia ¢ MOMOIIBI0 (hOPMYIT YHCICHHOTO HHTETPUPOBAHUS

Pa3nen 8. UucnenHoe penienne 0ObIKHOBEHHBIX MU depeHInanbHbIX ypaBHEHUH.

[locraHoBKka 3amaudl YHCIEHHOTO pEIIeHHs OOBIKHOBEHHBIX An(¢epeHINaIbHbIX ypaBHeHWi. Perienue
OOBIKHOBEHHBIX TN PepeHIINATBHBIX YPaBHEHU YHCIEHHBIME MeTolaMu: Diiepa, Pynre-Kyrra.

7. COOTBETCTBUE COJEPKAHUSI TPEBOBAHUSIM K PE3YJIbTATAM OCBOE HUSI
JTUCLUTLTUHBI

— NN (< (n |\O |~ |0

B pe3ysbTaTe 0CBOSHUS AUCIHUIUIHNHEI CTY/IGHT JOJKEH: 5|8|c|8|c|a|8|s
St A= a

SIIIINILIIIIS

=g = - = - -V =

3HaTb:
— OCHOBBHI JH((hepeHInaTBEHOTO HHTErPATHHOTO UCYHUCICHNS (DYHKIMH OHOH
I HECKOIBKMX IIEPEMEHHBIX, AHAIUTHYECKOM TEOMETpUM M JHHEHHOH + |+ |+ |+ |+ |+ |+ | +
JreOpbl, BEKTOPHOTO M TapMOHHYECKOTO aHaIN3a, TEOPUH OOBIKHOBEHHBIX

YMeTh:

— MCIOJIB30BaTh MaTEMaTHIECKUHA arrapar u I/IH(l)OpMaHI/IOHHI)IC TEXHOJIOTUH
|||+ +
IIPU U3YYCHUN CCTCCTBCHHOHAYYHBIX JUCHUIIJINH

Baners:

— merofamu audGepeHIUpOBaHNs, UHTETPUPOBaHUs (DYHKIUA, OCHOBHBIMU
QHAJIMTHYECKUMH ¥ YHCICHHBIMH METOIaMU DELICHHs anreOpandecKux H

B pezynomame oceoenust oucyunaunvt cmyoenm 00ndicen 061ademy ciedyiouumiu KOMICTSHITUSIME U
HWHIUKATOPAMH UX JOCTHKCHUS

YuuBepcanpHble KomnereHuun (YK) 1 HHOUKAaTOPbI UX JOCTHKEHHUS

[ [ o |~ |00
== B85 |8|8|8|8
Kon n HanmenoBanne YK Kon n HanMeHoBaHMe MHANKATOpa HOCTImReHH YK g|g plg s g%y
S8R |S (8|8 |8|8
[<N -V = VRN = VI = U N = P N = W oW




YK-1. Criocoben VK-1.1. Aranm3upyer 3a1aqy, BeIACIS €€ 0a30BbIe

OCYILECTBIIATH ITOUCK, cocrapistronne. Onpenensier, HHTEpIpeTupyeT 1

KPUTHYECKUH aHATIN3 U pamxupyer HHGOpPMAaIHIO, TpeOYEeMYIO JUIs pelIeHHs

CHHTE3 HHPOPMAITHH, IIOCTaBJIEHHON 3a1a4n R T B R B

TIPUMEHSATH CHCTEMHBII
TTOIXOJI TS PEIICHHS
MIOCTaBJIEHHBIX 3a71a4
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OIIK-2 Cnocoben OIIK-2.1 3HaeT cOBpeMEHHBIE MaTEMaTHYECKHE U
HCII0JIb30BaTh (U3UKOXMMHUYECKHE METOIbI [UIsl PELIeHUs 3a1a4
MaTeMaTU4YEeCKue, po(eCCHOHAIBLHOMN JIeSITEIbHOCTH

¢usnueckue, Gpuznko-
XUMHYECKUE, XUMUYECKHIE
METO/IBI VTSI PELICHHS 33124

npodecCHOHANBEHON
JeATEeNbHOCTH
OIIK-6 Criocoben OIIK-6.1 3Haer mporeccel, METOABI TOMCKa, coopa,
MIOHMMATh TIPHHLIUIIEI XpaHeHust, 00pabOTKH, NPeICTaBICHHUS, PACIIPOCTPAHECHUS
paboTHI COBPEMEHHBIX nH(OpMAIHU U CIOCOOBI OCYIIECTBIICHHS TAKMX
UH()OPMAITMOHHBIX MIPOLIECCOB U METOJIOB
TEXHOJIOTUH T UCIIOb30BATh A H |+

OIIK-6.2 3HaeT COBpeMEHHbIE IPOrPAMMHO-TEXHUYECKHE
WX JUIS peleHus 3a1a4y

M 1aThOpPMBI ¥ IPOTPaMMHBIE CPENICTBA, B TOM YHCIIE

poecCHOHaTBFHON

OTEYECTBEHHOTO NPOHM3BOJICTBA, HCIIOIb3YEMBIE JIIS
JesSTEIbHOCTH

pemieHus 3a1a4 NpoecCHOHATBHON AESTENbHOCTH U
TIPUHIIMIIBI UX

8. MPAKTHYECKHUE U JTABOPATOPHBIE 3AHSITHUS
8.1. IlpakTHYecKue 3aHATUS

HpaKTI/ILIeCKI/IX 3aHATHUH 110 JUCIHUIIIMHEC HC IPEAYCMOTPCHBIL

8.2. J1abopaTopHbIe 3aHATHSA

BemonHenne 1abopaTopHOro MPAaKTHKYMa CHOCOOCTBYET 3aKpEIUICHHIO Y4eOHOro MarepHala,
W3y4yaeMoro B JHCIMIUIMHE «BbluncimuTenbHas MaTeMaThka), TIO03BOJISCT (OPMHUPOBAThH HAaBBIKU
UCIIONIb30BAaHUST METOJOB M CPEJACTB MAKETOB TNporpaMM Uil pEUICHHWs 3ajad, CBS3aHHBIX C

MAaTeMaTU4eCKMMU MCETOAAaMH PCHICHHSA, MPUMCHCHUA IIAKCTOB MPOrpaMM IpHU PCHICHHEC KOHKPETHBIX
MaTCMaTHYCCKHX 3aJa4.

JlabopaTopHblie padoThI M pa3eibl, KOTOPble OHU 0XBATHIBAKOT

No No paznena

HaunmenoBanue 1abopaTopHbIX paboT Yacel
/0 | JUCUUIIMHEI

Pa32[en 2 UucnenHoe peuIcHuc HEJIMHEHHBIX ypaBHEHI/Iﬁ C OIHHUM HCU3BCCTHBIM.

Paznen 3  [UucneHHBbIE METO/BI PEUICHHS CUCTEM JIMHEWHBIX yPaBHEHUH.

Pasmen 4  [UncneHHBIC METOMBI PEIICHHSI CHCTEM HETMHEWHBIX YpaBHEHUH.
Pasznen 5

UurtepnonupoBanue QyHKIUH, yrcieHHoe AudhepeHIupoBaHue
Paznen 6  |AnmpokcumupoBanue QyHKIUNA.

Ol | WIN|F-

NN |-




6 Pasnen 7  |UucneHHOE MHTErPUPOBAHKE. 1

7 Paznen 8 |Yucnennoe penienue 0ObIKHOBEHHBIX AU(D(PepEHIHATBHBIX YPABHEHHH. 1

9. CAMOCTOSATEJIBHASA PABOTA

CamocrosiTenbHas padoTa MPOBOJUTCS C IIEJIBI0 OCBOCHHS 3HAHMM M YMEHUWH M0 AMCUUILIAHE H
peaycMaTprUBaeT:

- O3HAKOMJIGHHE U TMpOpabOTKy PEKOMEHJIOBAaHHOW IUTEparypsl, paboTy ¢ DIEKTPOHHO-
OMONMMOTEYHBIMU CHCTEMAMU;

- BBINOJHEHUE WHAMBUYAILHBIX 3aJaHUH;

- y4acTue B CEeMHHapax, KOH(pepeHIUIX, MPOBOJUMBIX B IHCTUTYTE 11O TEMaTUKE AUCLHUILIMHEL,

- TIOATOTOBKY K BBIIMOJHEHUIO KOHTPOJIBHBIX PA0OT MO0 MaTepHaiy JIEKIHOHHOTO Kypca;

- TOATOTOBKY K Clau€ 3auéma 10 TUCLUIUIIHE.

[InanupoBaHye BpeMEHH Ha CaMOCTOSITEIbHYIO PaboTy, HEOOXOAUMOTrO Ha U3yUEHUE AUCLUITIIMHEI,
CTYIEHTaM HaJ0 OCYIIECTBIITh Ha BECh NEPUOA H3YUEHHs, NpeaycMaTpuBas IPH 3TOM PEryisipHOE
MIOBTOPEHHE MPOWJIEHHOr0 Marepuana. Marepuan, 3aKOHCHEKTHPOBAaHHBIA Ha JICKUUSAX, HEOOXOAUMO
PETYISPHO JOMOJHATH CBEICHUAMH U3 JIUTEPATYyPHBIX HCTOYHUKOB, IIPEJICTaBICHHBIX B paboYell mporpamMmme.
[Ipu pabore ¢ yKazaHHBIMH MCTOYHHMKAMHU PEKOMEHAYETCSI COCTaBJIATH KPAaTKUH KOHCIIEKT Marepuaia, ¢
00s13aTeNbHBIM (PUKCHpOBaHWEM OMOIHMOrpaduuecKux JaHHBIX UCTOYHHKA.

10. OHEHOYHBIE MATEPHAJIbI
OneHouyHble MaTepuasbl MPEACTABICHBI B BHIE OTACIBHOIO AOKyMeHTa — (DOHIa OLIEHOYHBIX
CPEICTB, SBJISIOLIETOCS] HEOTHEMIIEMON YacThio paboueil mporpaMMebl AUCIUITITHHBL

11. METOAUYECKHUE YKA3ZAHUA 110 OCBOEHUIO JUCIIUITVINHBI

Opranuzanusi 00pa3oBaTeIbLHOTO MpoIEcca PETJIaMEHTHPYETCsl YYeOHBIM IUIAHOM W pacliCaHHeM y4eOHBIX
3aHATHH. SI3bIK 00ydeHus (MpenoaaBaHus) — pycckuil. s Bcex BHIIOB ayJJUTOPHBIX 3aHSTHH «4ac)» YCTaHABINBACTCS
MPOAOJDKUTENBHOCTBIO 45 MUHYT. 3a4eTHasi eAMHUIA COCTaBNIAeT 27 aCTPOHOMUYECKUX 4acoB MM 36 akaJeMHUYeCKUX
gac. Uepe3 kaxapie 45 MUH KOHTaKTHOW PaOOTHI JeTaeTcs MepephlB MPOAODKUTEIFHOCTRIO 5 MHH, a TOCie JBYX dac
KOHTAaKTHOH pabOoTHI IeaeTcst mepephiB MPOJOIDKATENFHOCTRIO 10 MuH.

CereBas opma peanuzanyy MporpaMMBbl AUCIHUIUIMHBI HE HCTIOIB3YETCS.

OOyyaromuiicss ©MeeT MpaBO Ha 3a4eT Pe3yJbTaTOB OOyYEHHs MO IUCHUILIMHE, €CIIM OHA OCBOEHA UM IIpH
MTOJIy9€HUN CpPEeIHEro MpogecCHOHATFHOTO 00pa3oBaHMs M (MJIM) BBICIIETO OOPa30BAHUS, a TAKXKE JOMOIHUTEIHHOTO
oOpazoBaHus (IIpU HAIMYNK) (ayiee - 3a4eT pe3yJbTaToB 00ydeHNs ). 3auTeHHbIE Pe3ynbTaThl OOYUeHNS YUUTHIBAIOTCS
B Ka4eCTBE PE3yJIbTATOB IPOMEXYTOUHOH aTTECTallNM B YCTAHOBJIEHHOM B VIHCTHTYTE HOpS/IKE.

11.1. Odpa3oBaTe/IbHBIE TEXHOJIOTHH

OO0pazoBaTenbHBIN MpoIecC P OCBOCHUH JMCHUIUIMHBI OCHOBBIBACTCSl HA HCIIOJIB30BAaHUN TPAJUIIMOHHBIX,
WHHOBALMOHHBIX M NMH(OpMaMOHHBIX 00pa30BaTelbHBIX TeEXHONOTHH. Bo3morkHa peanmzarus OITOII ¢ npumenennem
JJIEKTPOHHOTO OOYYeHHSI W JAWUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJNOTWH. TpaauimoHHBIE 00pazoBaTeNbHBIE
TEXHOJIOTHHM  MPEACTABIECHBl JIEKIMSIMH W  CEMHHapCKUMH  (TIPAKTUYECKMMHM) 3aHATUSIMH. VIHHOBalMOHHBIE
o0pa3oBaTenbHBIE TEXHOJOTUH HCIIONB3YIOTCS B BHJEC NPUMEHEHHS! aKTUBHBIX W MHTEPAKTUBHBIX (OPM IPOBEICHUS
3ansaTHi. MH(popmanmoHHble 00pa3oBaTeNbHBIE TEXHOJIOTUH PEATU3YIOTCS ITyTeM aKTHBH3AIMH CaMOCTOSTEIbHON
paboTHI CTYIeHTOB B MH(OPMAIIOHHOM 00pa3oBarenbHO# cpene. [Ipu npoBeneHnn yqeOHBIX 3aHATHI 00eCIIeYBacTCs
pasBUTHE Yy OOYYArOIIMXCS HABBIKOB KOMAaHIHOW pPaOOTHI, MEKIMYHOCTHONH KOMMYHUKAIWH, TPHHSATHS PELICHUH,
JIUJIEPCKUX Ka4ecTB (BKJIIOYas MPOBEACHHE MHTEPAKTHBHBIX JIEKIIUH, IPYNIIOBBIX JUCKYCCHH, POJIEBBIX UTDP, TPEHUHTOB,
aHaIN3 CUTYyallMi W UMUTAIIMOHHBIX MOJIENIeH, MpenojaBaHue QUCHUILIHH (MOJyJei) B popMe KypcoB, COCTaBICHHBIX
Ha OCHOBE PE3yJIbTaTOB HAYYHBIX MCCIEIOBAHMH, MPOBOJUMBIX OpraHH3alMeld, B TOM YHCIe C YY4ETOM PErHOHaIbHBIX
0COOEHHOCTEH MPOECCHOHATBHON IS TENBHOCTH BBIITYCKHUKOB U MOTPEOHOCTEH paboTomareneii).

11.2. Jlekuuu

JIeKIMOHHBIN KypC TIPEIoiaraeT CHCTeMaTH3UPOBAHHOE H3JI0)KEHHE OCHOBHBIX BOIIPOCOB COJEPIKAHMS TUCLIMILIHHBL.

Ha nepBoit nex1mu ekTop 00s13aH MpeAynpeuTh CTYICHTOB, IPUMEHUTENIFHO K KaKoMy 0a30BOMy y4eOHUKY (YdeOHHKaM,
y4eOHBIM OoCcOoOHsIM) Oy IeT MPOYUTaH Kypc.

JlexioHHEIH Kypc obecriednBaeT OoJiee Tiiy0OKOe MOHMMaHHE Y4eOHBIX BONPOCOB MPH 3HAYUTEIILHO MEHbIIEH 3arpate
BPEMEHH, YeM 3TO TpeOyeTcsi CPEAHECTATHCTHUECKOMY CTY/ICHTY Ha CAMOCTOSTENIFHOE U3yYCHHE MaTepHala.

11.3. 3aHATHS CEeMHHAPCKOr0 THNA



CemuHapckue (IpakTUYECKUe) 3aHATHS He PELyCMOTPEHEI.
11.4 JIaGopaTopHbie padoThI

JlaGopaTopHBIH MPaKTHKYM HAUWHACTCS C 03HAKOMJICHHUS C TEXHHKOM 0€3011acHOCTH.

Ilo kaxmoii mabopaTopHO#l paboTe CTyAEeHT OQopMIsIET MUCBMEHHBIH OTYeT. TeKymii KOHTpOIb Ha J1abOpaTOPHBIX
paboTax MPOBOAWTCS B BHIE YCTHBIX OIPOCOB — «3alIUTa» MO UTOTaM JabopaTopHBIX paboT. OneHuBaeTcs Xo[ JabopaTOPHBIX
paboT, JOCTUTHYThIE PE3yJIbTAThl, KAYECTBO O(OPMIICHHE OTYETa, CBOCBPEMEHHOCTh CIauH.

11.5. CamocTosiTesibHasi padoTa CTyAeHTa

Jli1st yCHEIHOTO YCBOSHHS JUCIUIIMHBI HEOOXOJMMO HE TOJIBKO TIOCENIaTh ayJUTOPHbIE 3aHATUS, HO M BECTH aKTHBHYIO
CaMOCTOSTENBHY IO paboTy. [Ipy caMOCTOSTENIBHON POPabOTKe Kypca 00yJarouecst 10JDKHbI:

o HOBTOpI/ITb 3aKOHCHeKTHpOBaHHbII>'l Ha JICKIITUOHHOM 3aHATUU MaTepnan U OOIIOJIHUTH €ro C y'-leTOM peKOMeHJlOBaHHOi’I o
JIAHHOM TeMe JINTEPaTyphI;

. I/I3y'~ll/ITb peKOMeH}IOBaHHy}O OCHOBHy}O n ﬂOHOHHHTeJ’[bHyI’O nI/ITepaTypy, COCTaBJIATH TC3UCHI, AaHHOTAIIMHU W KOHCIICKThI
HanboJIee BaXKHBIX MOMEHTOB;

®  CaMOCTOSITENHHO BHIMOJIHUTH HHIMBUIYJIbHbIE 3 1aHNUS;

®  HCIIOJIB30BATH LISl CAMOIIPOBEPKH MaTepHala OLCHOYHbBIE CPE/ICTBA.

WunuBunyansHOE 3alaHUE OLECHUBACTCS 110 CACAYIOLIUM KPUTEPHAM:
NPaBUIIBHOCTH BBITIOTHEH U 3a/1aHNS;

aKKypaTHOCTb B 0()OPMIICHUH PabOTBHI;

KCIIOJIL30BAHUE CIELIUAIbHON JIUTEPaTyphl;

CBOEBpPEMEHHas C/1aua BEIIIOJTHEHHOTO 3aJaHus (yKa3bIBaeTCs IPENoAaBaTesieM).

11.6. MeTonnueckue peKoOMeHIAlMK 115 MpenogaBaTeliei
OcHOBHbIE IPUHIUIBI 00yYeH sl

1. lems oOydeHnst — pa3BHTH MBIIUICHHE, BHIPA0OTaTh MUPOBO33PEHHUE; MO3HAKOMHTH C HISSIMH M METOJaMU HAYKH,
Hay4YUTb IPUMEHSATH IPUHIHITEL ¥ 3aKOHBI IS PELIEHNs] IPOCTHIX U HECTAHIAPTHBIX 33124 NPO(eCCHOHAIBHON eI TETBHOCTH.

2. OOyueHHe JOJDKHO OPTaHMYECKH COYETaThCs C BOCIMTaHMeM. Hy»KHO pa3BHBaTh B CTYJICHTax BOJICBbIC KauyecTBa W
Tpynoimobue. HeHaBsI3uMBO, K MeCTy IPHBUBATH JIEMEHTH! KyJIBTYyphlI HOBeJeHUs. B yacTHOCTH, mpernogaBaTesb TOJDKESH JTMIHBIM
MPUMEPOM BOCIIHTHIBATE B CTYJCHTAX IYHKTyaJbHOCTh M YBa)KCHHE K dyKOMy BpeMeHH. Hemomyctmmo mpenojgaBaHue
OJTHOCEMECTPOBOH y4eOHOH AUCIMIDIMHBI PEBpaNaTh B MHOTOCEMeCTpoBoe. Bo3HuKIIas akageMudeckas 3a0DKeHHOCTD JIOJDKHA
OBITh JIMKBUANPOBAHA B IIEPUOJL CIIELYIOIIETO CEMECTPA IO Havyajla 3aUeTHOH HeJlelu.

3. OGyuenue MODKHO OBITh HE MACCUBHBIM (COOOIIMM CTyAEHTaM HEKOTOPbIH 00beM WH(pOpMAIH, paccKakeM, Kak
peLIAtOTCS TE WM MHbBIC 3a[a4h), a aKTHBHBIM. HyKHO CTpOHTh 00ydyeHHe Tak, YTOOBI B OBJIAJCHHN MaTEPHAIOM OCHOBHYIO POJIb
Urpana namsTh JJOTHYecKas, a He popMainbHas. 3allOMUHAHUE JJOJDKHO TIOCTHIaThCsl Yepes Iy 00Koe MOHUMaHHe.

4. OmHO U3 Ba)KHEHIIINX yCIOBHH yCHENIHOTO 00ydeHns] — yMEHHEe OPTaHN30BaTh paboTy CTYAEHTOB.

5. OtHouleHHe TpernoaaBaTeNs K CTYJSHTaM [OJDKHO HOCHTh XapakTep AoOpoxkenarenbHOW TpeboBaTensHOCTH. Jliis
CTUMYJIMPOBaHUs pabOThI CTYICHTOB HY)KHO UCHOJIB30BaTh MOOLIPEHKE, 0J00peHH e, MOXBAITY, HO HE HOpHIaHHe (ITOPHI[AHHE MOXKET
MPUMEHSTBCS JIMIIb KaK UCKMoueHue). [IpenoaaBaresb 10JDKeH ObITh AJIs CTYACHTOB JOCTYIHBIM.

6. HeoOxoauMm peryJsipHblii KOHTPOJIb paboThl CTyIAeHTOB. [IpaBHIBHO MOCTABJICHHBIH, OH MOMOTrAaeT MM OPraHH30BaTh
CHCTeMaTHYeCKUE 3aHATHS, a IPENOAaBATENI0 JOCTHYb BEICOKHX PE3yJIbTaTOB B 00yUCHNUM.

7. Baxneimed 3amaueil mpemopaBaTened, BEeOYIIMX 3aHATHS IO IUCLMIUIMHE, SBISIETCS BBIPAOOTKAa y CTYIEHTOB
OCO3HAaHMSI HEOOXOAMMOCTH M TIOJIE3HOCTH 3HAHMS AMCLUIUIMHBI KaK TEOPETHYECKOW M MPAKTUYECKOH OCHOBBI A H3Y4EHHUS
TIPOQMIBHBIX AUCIIUTIIHH.

8. C uenbto Oosee 3((HeKTHBHOTO yCBOEHMS CTyIEHTAaMHM MaTephaja AaHHOW IMCLUIIJIMHBI PEKOMEHAYETCS IpH
MIPOBEJCHUN JICKITHOHHBIX, TIPAKTHYECKUX U JIAOOPATOPHBIX 3aHATUH MCIOIB30BaTh COBPEMEHHBIE TEXHUUECKUE CPEICTBA O0YICHMS,
a MIMEHHO TIPe3eHTaIlNH JICKIMH, HarJIsAHBIe TI0COOUST B BUIE CXeM NMPHOOPOB, JeTaned U KOHCTPYKIHMH MPHOOPOB, KOMITBIOTEPHOE
TECTHPOBAHHUE.

9. [l Gonee riryObOKOTO M3YUYEHHs IpeaMeTa U MOATOTOBKU psifia BOIIPOCOB (TE€M) I CAMOCTOSITENIBHOTO M3yUSHUS 110
paszenaM JAWCHUIUIMHBI TIPENojAaBaTeslb NPEAOCTaBISIET CTYIEHTaM HEeoOXoAuMyro HHGOPMAIMIO O HCMOJIb30BaHHU Yy4yeOHO-
METOJMYECKOTO 00ecredeHus: yueOHUKaxX, YIeOHbIX MOCOOUIX, COOPHUKAX NMPUMEPOB M 33134 M ONMUCaHUE JIaOOpaTOpHBIX padoT,
Hanuuuu VHTepHET-pecypcosB.

IIpn TekymeMm KOHTpoOJie PEeKOMEHIyeTcs HCIOJb30BaTh KOMIIBIOTEPHOE MM OJIAHKOBOE TECTHPOBAHHE, KOHTPOJbHBIE
KOJUIOKBUYMBI WIT KOHTPOJIGHBIE PAOOTEL.

KoHTposbHOEe (MTOrOBOE) TECTUPOBaHME BKIIIOUAET B ceOs 3aJaHus [0 BCEM TeMaM paszgena pabodeldl HporpamMMbl
JVCIUTIIMHBL.

10. Lenp gexuuu — GOpMHUPOBAHHE y CTYJSHTOB OPUEHTHPOBOYHON OCHOBBI ISl MOCIEAYIOUIEr0 YCBOGHHUS MaTepHaa
METOJIOM CaMOCTOSITENNbHOM paboThl. ConeprkaHue JIEKIUH J0JDKHO OTBEYaTh CIIEAYIONMM JUAAKTHICCKIM TPeOOBaHUSIM:

- VBNOKEHHE MaTepHaa OT IPOCTOTO K CIIOKHOMY, OT FBBECTHOTO K HEM3BECTHOMY;

- JIOTHYHOCTb, YETKOCTb H SICHOCTh B M3JI0KCHUH MaTepHana;

- BO3MOKHOCTB IIPOOJIEMHOTO M3JI0XKEHNUS, AUCKYCCHH, JIHAJI0Ta C IeNbI0 aKTUBH3AINH JISSITEIbHOCTH CTYACHTOB;

- OIopa CMBICIIOBOH YacTH JIEKIIUH Ha ITOJUTHHHEIE (DaKThI, COOBITHS, SIBJICHUS, CTATHCTHIECKUE TaHHBIC;

- TeCHasi CBSI3b TEOPETHYECKHX IMOJIOKEHUH M BBIBOJOB C TPAKTHKOH M Oyaymiel mpodeccHoHaNbHOH IesITeNbHOCThIO
CTYZAEHTOB.



IIpenonaBarens, YUTAIOMUI TEKIIHOHHBIE KyPChI, JOJDKEH 3HATh CYLIECTBYIONIUE B MEJAarOTMYECKO MPaKTUKE BapHAHTHI
JIEKLHH, X TUAKTHYECKHUE U BOCITHUTHIBAIONIME BO3MOXKHOCTH, a TAKXKE HX MECTO B CTPYKTYpe Ipoliecca 00ydeHHsI.

11. Ilpm mpoBedeHHMM AaTTeCTAlMM CTYJCHTOB BaKHO BCErJa IIOMHHUTh, HYTO CHCTEMAaTHYHOCTb, OOBEKTHBHOCTH,
apryMEHTHPOBAaHHOCTh — IJIaBHbIC IPHHIMIIEI, HA KOTOPHIX OCHOBAHBI KOHTPOJb M OLICHKA 3HAHWI CTYJCHTOB. 3HAaHHE KPUTEPUCB
OIICHKHU 3HaHUH 00513aTENBHO IS IPEToIaBaTesl u CTYICHTA.

Opranuzanus 1a00paTOPHOro NPAKTUKyMa

OcBoeHHE CTYJICHTOM J1ab0paTOPHOTO NpPaKTUKyMa — HeoOXOAMMAas COCTaBHAs 4acTb PabOTBI CTYIEHTa IPU OCBOCHUU
JMCIMIUTHHBL. KaXKabIil CTyJEHT TOJDKEH BBIMOIHUTH 5 1a00paTopHBIX paboT 3a cemecTp.

Bce cryneHThl mepex HayauoMm paboThl B J1a0OPAaTOPUM MPOXOIAT HWHCTPYKTaX IO TEeXHHKe Oe3omacHocTh. Kaxsrit
CTYZEHT B CIIEMaJIbHOM JKypHaJIe CTAaBUT CBOIO MOJIHUCH O TOM, YTO OH MPOCITyIIail HHCTPYKTaX M0 TEXHUKE O€30IacHOCTH PabOThI
B 1ab0paToOpun U 00s13yeTCs BBINOIHATD BCE IyHKTHI HHCTPYKIIMH [0 TEXHUKE OE3011aCHOCTH.

1. CTyaeHThI He Oy CKaroTCsl K paboTe B 1abopaTtopuu B BEpXHEl oexe.

2. CTylleHT AOIMyCKaeTCsl K BBIIOJHEHUIO pabOTHI TOJNBKO MOCTE «IOIYyCKay, T.e. IPOBEPKHU MpernoaBaTesieM IOTOBHOCTH
CTyJCHTA.

3. CTyIIeHTaM, NPOITYCTUBIIUM 3aHATHUA IO YBAXUTCIBHBIM NPpUYUHAM (I/IMCETC}I JAO0IMYyCK H3 IICKaHaTa), NpeaOCTaBIACTCA
BO3MOJKHOCTb €€ BBIIIOJIHEHHUS BO BpPEMSA YKAa3aHHOC BCAYIIUM MNPEIIOAaBaATCIICM. CTyI{eHTaM, TNPpOIMYyCTUBIIUM 3aHATUA TI0
HCYBAXUTEJIbHBIM INPpUYUHAM, NPEAOCTABIIACTCA BO3MOXXHOCTDL €€ BBINIOJIHEHUA B 3a4€THYIO HEIACIIO HA <(,E[y6HepCKOM» 3aHATHUHU BO
BpEMs YKa3aHHOC BEAYIIHM IPENOAAaBATEIIEM. CTyHeHTLI, HYXXJAIOUIMECT B JIOTIOJTHUTEIHHOM IMOATOTOBKE, MOT'YT BOCIIOJIb30BATbHCA
yciayramu LIeHTpa JOIIOJIHUTCIIBHOT'O 06pa30BaHI/I$I u HpO(i)eCCI/IOHaIIBHOI‘/‘I IIOATOTOBKH.

4. B TedeHne 0JTHOTO 3aHATH, KaK IPaBUJIO, JOIMYCKAETCs BHIIIOJIHEHNE HE Ooiee 01HON 1abopaTopHO paboTHI.
5. He nomyckaetcst coBMecTHas paboTa 2-X ¥ OOJIBIIETo YKcia CTyACHTOB 32 OHUM KOMIIBIOTEPOM.
6. )KypHan npenozaBaTens XpaHUTCs B IIpenoiaBaTenbekoil. [Ipapuiia BeqeHus Ky pHaiia IperoaBaTels.

1. B rpade xxypHana yueTra BBIIIOJHEHHBIX CTYICHTaMH Ja00paTOPHBIX paboT AenaeTcs oTMeTKa o BemosHeHuu. Ecinu paborta
«3allMIEeHay, IeTaeTcs OTMETKA O 3alllUTe C yKa3aHHEeM JIaThl.

2. B ciiydae OTCYTCTBHS CTYIEHTa Ha JIaAGOPaTOPHOM 3aHSATHH B )KypHAJIE ydeTa BBIOJHEHHbBIX CTYJAEHTaMH JIabopaTOpHBIX
paboT mUIIeTCs «HOY.

3. Okou0 paboThI, MPOIYIICHHOHN 10 YBaXKUTEIFHON MPUIHHE (TOMYCK U3 ACKAHATA), MUIIETCS «yBY.
ITpaBuia paboTHI IIperoaBaTelicii B 1a00paTOPUX B 3a4ETHYIO HEIEIIO
1. K BBIMONHEHHIO PabOT JOIMYCKAOTCS CTyICHTBI, KOTOPBIM JIEKTOP HIIM BEAYILHil TPErnojaBaTelib IPeaoCTaBII IOy CK.

2. JlexXypHBIi IperojaBaTenb JelaeT OTMETKY O BBIOJIHCHHH JIabopaTopHOH paboTsl B JKypHale CTyAEHTa M B JKypHale
ydeTa BBITIOJHEHHBIX CTYJeHTaMH JIA00OPAaTOPHBIX padoT.

C cornacus BEAYLIECTO IperioAaBaTelid CTYACHT MOXKET 3alllUTUTH pa60Ty JACXKYPHOMY MPENoAaBaTeito, INPOBOAUBIIEMY
3aHATHA. CTy}leHT, HE yCl'[eB]_UHﬁ BBITNIOJIHUTH pa60Ty Ha 3aHATHH, NPUTTTAIACTCA 1JI €€ BbINOJHEHWS IIOBTOPHO.

3. JlaGoparopHbie pabOThI, BHIIOJHEHHBIE B TEUEHHE CEMECTPa, IPUHUMAET TOT IPENoJaBaTel b, KOTOPBIN MPOBOIMIT 3aHATHS
C TPYIIIONH B TeYeHHe ceMecTpa. B ciydae OTCYTCTBHS T0 YBAKHTEIbHOM MPHWYHMHE ITOTO MPEIOJaBaTeNisi Ha 3a4eTHOU
HeJiele, 3a4eT 1o JIabopaTopHH MPUHUMAET JIEKTOP. [IpH OTCYTCTBHE JIEKTOpa — 3aB. Kadeapoil.

4. Bo Bpems mnpoBeleHHs JTa0OpPaTOPHBIX paboT yueOHO-BCIOMOTATENBHBIM IepcoHal JabopaTopur padoTaeT Mox
PYKOBOZICTBOM BeyILIMX 3aHATHI NpenoaaBarelei 1 3aB. 1a00paTopUsMH.

11.7. MeTonn4yeckue yKa3aHus 1JIsl CTY1€HTOB

ITo moaAroTOBKE K JIEKITHOHHBIM 3aHATHAM

W3ydenne IUCIMIIMHBI TPeOyeT CHCTEMATHYECKOTO U TIOCICIOBATEIFHOTO HAKOIUICHUS TCOPETUUCCKUX 3HAHHH,
CJIeI0BATEIBHO, IPOIYCKU OTIENBHBIX TEM HE MO3BOJIAIOT IITyOOKO OCBOUTH npeameT. CTyieHTaM He00X0AUMO:

1. mepen Kax/0it JIeKIUEeH IpocMaTpuBaTh pabouyo IPOrpaMMy AUCLUIUINHBL;
2. mepeq ciexyromeH JeKpeil Heo0X0ANMO MPOCMOTPETh IO KOHCIIEKTY MaTepuai IpeabL Iy eH.

Ilpn 3aTpynHEHMSX B BOCIPHSATHH MaTepHaia CledyeT OOpaTUTBCS K OCHOBHBIM JIUTEPAaTypHBIM HCTOYHHKaM. Ecmm
pa3olbparhcsl B MaTepuaie He yIaloch, HEOOXOANMO 00paTUThCS K JISKTOPY WM K MPEIOIaBaTellio Ha NMPaKTUIECKUX 3aHATHAX. He
OCTaBJIANTE «OEJBIX MSTEH» B OCBOCHUH MaTepuana!

ITo camocTOsI TeILHOMY BBINOJHEHHI0 HHAHBHAYAJIbHBIX 3aJaHU

YcBoeHne MaTeprana JUCIUIINHE BO MHOTOM 3aBHCHT OT OCMBICIICHHOTO BBITIOJTHEHHS JIOMAIITHETO 3aIaHMS .
[Tpu pemennu 3a1a4 nenecooOpa3HO PyKOBOACTBOBATHCS CIEAYIOIIIMHE IIPABUIIAMH.

1. IIpexne Bcero, HyXKHO XOPOIIO BHAKHYTH B YCIOBHE 33/1a4H, 3aIIHCaTh KPaTKO €€ YCIOBHE.

2. Ecnu mo3BoJIIeT XapakTep 3aaauu, 00s13aTeNbHO c/iesaiiTe pUCYHOK, HOSICHSIOIINN €€ CYITHOCTb.
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3. 3a peaKuMH WCKIIOYEHHAMH, KaXAas 3aqada J0JDKHA OBITh CHavana penieHa B oOmeM Buiae (T.e. B OYKBEHHBIX
0003HaYCHHUSIX, a HE B YHCIaX), MPHYEM HCKOMasl BEJIMYHHA JOJDKHA ObITh BHIPAXKEHA Yepe3 3a/IaHHbIC BEIHUHHBI.

4. Tlomy4uB penreHne B 00IeM BHie, HY)KHO IIPOBEPHUTH, IPABIIIBHYIO JIH OHO UMEET Pa3MEPHOCTb.
5. Ecim 3T0 BO3MOXHO, HCCIIEI0BATh TIOBECHHE PELICHHS B PEAEIbHBIX CIIyJasX.

6. B Tex ciydasx, Koraa B mporecce Hax0XKICHHST HICKOMBIX BEJIMYHH IPHUXOIHUTCS PEIlaTh CHCTEMY HECKOJBKHX TPOMO3IKHX
YpaBHEHHH, 11e71eco00pa3HoO CHavYana MOACTaBUTh B 3TH yPaBHEHMS YUCIOBBIE 3HAUCHHUS KOX(D(DHUIINECHTOB U JINIIb 3aT€M ONPENEIATh
3HAYEHUU MCKOMBIX BEJIUUUH.

7. Ilpn moicTaHOBKE B YpaBHEHHE YHCIIOBHIX 3HAUEHHI 0003HAaYCHHBIX BEJMYMH, 00paTHTe BHUIMaHHE Ha TO, YTOOBI BCE 3TH
3HAYCHHs ObUTH B OJHOW M TOM ke cUCTeMe eAMHUIL. UTOOBI 00NErdyuTh ONMpeACICHUE MOPAIKA BEIYUCIICMOM BEIMIMHBI, TOJIEC3HO
NpEICTaBUTh HMCXOJIHBIC BEIMYUHBI B BHAE YHCEN, ONM3KMX K CQUHUILE, YMHOXEHHbIX Ha 10 B COOTBETCTBYIOLICH CTEICHH
(sanpumep, BMecTo 24 700 mozacrasuth 2,47-10%, BMecTo 0,00086 — uncio 0,86 102 u . 1.).

8. HOJ'Iy‘II/IB YHCIIOBOM OTBET, HY’KHO OLCHUTHL €ro HpaBIIOHOI[O6HOCTL. Taxas OIICHKa MOJKET B pAAC CIIy4acB O6Hapy)KI/ITI)
OIIHOOYHOCTH NOJIy4Y€HHOTO pe3yjIbTaTa.

Pemenne 3a1au IprHECET HANOOJIBIIYIO TTOJIB3Y TOJIBKO B TOM CIIydae, €CIIM 00ydJaromuiics: peraeT 3a1aqy CaMOCTOSTEIIBHO.
Pemmts 3agauy 6e3 momomiu, 6e3 MOACKAa3KH 4acTo ObIBAcT HEJErko M He Bcerna ynaaercs. Ho pake He yBeHUaBIIMECS yCHEXOM
TIOTBITKY HAMTH pelIeHNe, €CII OHHU MPEANPUHAMAINCH JOCTAaTOYHO HACTOHYHMBO, IPHHOCST OIIyTUMYIO MOJB3Y, TaK KaK Pa3BUBAIOT
MBIIDICHNE U YKPEIUITIOT BOJIO. Penienne 3a1ad HU B KOEM CiIydae He CIeAyeT OTKIIAIbIBATh Ha MOCIEAHIN Bedep Iepe]] 3aHITHUsIMUY,
KakK, K COXKaJICHUIO, HEPEJKO MOCTYNaroT CTyAEHTH. B 3ToM ciyuae Gojee clokHble W TPUTOM Haubosee cojepKaTelbHbIe U
TI0JIe3HbIEe 3a7adM 3aBEIOMO HE MOTYT OBITh pemIeHbl. B pexoMmeHIyeMbIX ydeOHMKax M cOOpHMKax 3a1ad, B paszielie, B KOTOPOM
TIOMEIIEHbI 3aJaudl Ul PElIeHHs, UMEIOTCs MPUMEpHI (PacCMOTpeHHBIE 3a1auy). [109TOMy TOIYKOM K PEIICHHIO JaHHOW 3a1adn
MOKET MOCIIYUTh 03HAKOMIIEHHE ¢ HECKOIbKUMU PEIIEHHBIMH 3a1a4uaMU.

ITo noaroToBKe K JIaDOpaTOPHOMY NPAKTHKYMY

1. OcBoeHne CTYJEHTOM JabOpPaTOPHOTO MPAKTUKyMa — HEOOXOAMMAas COCTaBHAs 4acTh PabOTHI CTyAEHTa IPH OCBOCHHU
kypca PPC. Kaxnplii CTyZIeHT 3a OAMH CEMECTp AOJDKEH BBINOJIHHMTH MO WHAMBHAYAIBHOMY Tpaduky @ (ecnu cnenuaabHO HE
OrOBOPEHO) J1a00paTOPHBIX PaboT, yKa3aHHBIX B «MapIIPyTHOM» JHcTe. I'paduk paboT CTyJEeHT MmoiydaeT 3a HEJEI0 N0 Hadaja
11ab0paTOPHOTO MPAKTHKyMa.

2. Kaxnplid cTyJeHT mepes HavyaloM CeMECTpa IOJIy4yaeT MOJHBIH KOMIUICKT JIMTEpaTyphl - Ha0op yueOHBIX mocoOuii, B
KOTOPBIX TIOMEIIECHBI ONMMCaHMs JIAOOPaTOpHBIX paboT. VHCTpyKIMU MO J1abopaTOpHBIM paboTaM, OTCYTCTBYIOIIUM B Y4EOHBIX
MOCOOMAX, MMEIOTCSI B YMTAJILHOM 3aie OMOIMOTEeKe M B COOTBETCTBYIONIEH abopatopuu Ha Kadeape U KaKAbIH CTyIeHT MOXKET
MOJIyYUTh €€ BO BPEMEHHOE Noib3oBaHue. OmMcaHue Kaxao# JIabopaTOpHOW pabOTBI COAEPKHUT JOCTATOYHO HpOpaboTaHHOE
TEOPETUIECKOE BBEICHIE, OCHOBHBIE pacueTHBIe (JOPMyYIIBI U (OPMYIIBI pacdeTa MOTPEIIHOCTH, TOAPOOHOE OTIMCaHUE TabopaTOpHOM
YCTaHOBKHM, CIEHapHi NpOBEICHHs Ja0OpaTOpHON paboOThI, BHABI TAONWI, Ul BHECEHHS B HHUX pe3yJIbTaTOB HW3MEPEHHIl,
KOHTPOJIbHBIE BOTIPOCHI, JAIOIIHE CTYACHTY BO3MOXKHOCTh OCYIIECTBHTH CAMOKOHTPOJIb YPOBHS CBOEH MOATOTOBKH K paboTe.

3. CryneHTam, NPOIMYCTHBIINM 3aHATHS 0 YBaXKUTEIBHBIM NMPUYHHAM (MMEEeTCs JOIYCK U3 JeKaHaTa), IPeJOCTaBIsIeTCs
BO3MOKHOCTh €€ BBITIOJIHEHUSI BO BpeMsl yKa3aHHOE BeXymMM IpenomaBareneM. CTyaeHTaMm, IPOIYCTHBIIUM 3aHITUS IO
HEyBaXUTEIbHBIM MPUYUHAM, NIPETOCTABISIETCS BO3MOXKHOCTD €€ BBITIOJHEHHS B 3a4ETHYIO HEAETO Ha «IyOIepcKoM» 3aHSITHH BO
BpEMs, YKa3aHHOE BeyIIUM NPEIOIaBaTeNIeM.

4. B TeyeHye OTHOTO 3aHATHUS JOITyCKaeTCs BBINOJIHEHUE He 0oJiee 0HOH 1abopaTopHOi paboThI.

5. He JAOIIyCKacTCd COBMECTHas pa60Ta 2-X W OOJBIIEr0 YHCIIa CTYIACHTOB 3a OHOM yCTaHOBKOﬁ, €CJI1 3TO HE
npeayCMOTPEHO METOAUYCCKUMHU YKa3aHUSIMU K BBIITOJITHEHUIO I(aHHOﬁ pa60TBI.

6. Ha turynsHOM JHcTe 1a00PaTOPHOTO JKypHAJIa JOJDKHBI OBITH yKa3aHb! (JaMUIMS W MHHUIMAIBI CTYJCHTa, KO yaeOHOH
TPYTIIEL.

ITo pabote ¢ nuTeparypoi

B paboueii nmporpamMme IUCHHILUIMHBI IPEJCTaBICH CIMCOK OCHOBHOI M JIOTIOJHUTENBHOH JIUTEpaTyphl — 3TO Y4eOHHKH,
y4eOHO-MeToJMYeCKie NMocoOMs WIM yKa3aHWs. JIONMONHHUTEeNbHAs JHTeparypa — ydeOHHWKH, MOHOTpaduy, COOPHUKHM HaydHBIX
TPYHOB, )KypHAJbHBIE ¥ Ta3€THBIC CTAThH, PA3IMYHBIE CTIPABOYHUKHY, SHIMKIONEIUH, IHTEpHET-pecy pChl.

JIrobast popma caMOCTOATETBHON paboTHI CTyAeHTa (MMOATOTOBKA K CEMHHAPCKOMY 3aHATHIO, JOKIAaAy U T.N.) HAUMHAETCS C
H3yYeHHs COOTBETCTBYIOLIEH JIMTEPaTyphl Kak B OHONHOTEKE / DIIEKTPOHHO-OMOIMOTEYHON cHcTeMe, Tak W jaoMma. V3ydeHue
YKa3aHHBIX HCTOYHUKOB PACLIMPSIET IPAHULIBI TOHUMAHHUS NPEIMETa AUCIMILINHBL.

[Ipu pabote c nuTepaTypoil BBINENAIOTCSA CICAYIONIME BHABI 3amuceid. KOHCIEKT — KpaTkas cxXeMaThieckas 3aIlich
OCHOBHOTO COJIep>KaHUs Hay4HOH paboTsl. Llenbro ABisieTcs He epenuCchIBaHIe MPOU3BEICHNUS, a BBISIBICHHUE €TO JOTHKH, CHCTEMbI
JIOKa3aTeJIbCTB, OCHOBHBIX BBIBOJIOB. XOPOUIMI KOHCIEKT JAOJDKEH COYETaTh IOJHOTY U3JIOKEHMS C KpaTKoCThio. LutaTta — TouHOE
BOCIIPOM3BEICHAE TEKCTa. 3aKII0YAeTCsl B KaBBHIYKH. TOYHO YKa3bIBAaeTCS CTPAHWIA MCTOYHMKA. T€3MCHI — KOHIEHTPHPOBAHHOE
H3JI0’KEHHE OCHOBHBIX IOJIOKEHUH NPOUYNUTAHHOTO MaTepHana. AHHOTAIUs — OY€Hb KPAaTKOe U3JI0KEHUE COJep KaHUs NPOYUTAHHOM
paboTsl. Pe3tome — Hanbosee 0O1IMe BHIBOBI U MOJIOKEHHS paOOTHI, €€ KOHIENTYyalbHbIE HTOTH.

11.8. Oco0enHOCTH OPraHM3aluu 00Pa30BaTeILHOIO NMpolecca sl MHBAJIUAOB M JIUIL C
OrpaHUYeHHBIMH BO3MOKHOCTSIMH 310POBbS
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[podeccopcko-npenonaBaTenbCKuil COCTaB 3HAKOMHUTCS C IICUXOJIOT0-(PU3NOIOTHIECKUMU OCOOCHHOCTSIMU
00y4aroIuXcsi MHBAIUAOB M JIMI[ C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 370POBbS, MHIAWBHIYAIbHBIMH MIPOrpaMMaMu
peabmimmranny WHBAMKMAOB (mpu Hamwuuu). [Ipn HEOOXOIMMOCTH OCYIIECTBISETCS MOIONHUTENbHAS TMOIIEPKKA
MPENOaBaHuUsl TICUXOJIOTaMH, COIUATbHBIMU PAOOTHUKAMHU, MPOLIEIIMMU TOATOTOBKY aCCHCTEHTAMHU.

[penmnonaraercs HCMONB30BATh COLUAIBHO-AKTUBHBIE W PE(ICKCHBHBIC METO/AbI OOYYEHHS, TEXHOJIOTHU
COLIMOKYJIBTYPHOU pEaOHINTAIIMKA C LENbI0 OKA3aHWsl MOMOIIM B YCTAHOBJICHUHM MOJHOLEHHBIX MEKINYHOCTHBIX
OTHOIICHHUI C JPYIUMH CTYAEHTAMH, CO3JAaHUH KOM(OPTHOTO MCHXOJIOIMYECKOr0 KIMMAaTa B CTYICHYECKOW TpyIIIe.
Ionbop u pa3paboTka y4eOHBIX MATEPUAIOB IMPOM3BOAATCS C YYETOM MPEJOCTABICHUS Marepualia B pPa3iIMYHbBIX
(dbopmax: ayauanbHOM, BU3yalbHOW, C HCIOJIb30BAHUEM CIICHHAIBHBIX TEXHUYECKHUX CPEIACTB U HH()OPMAIMOHHBIX
CHCTEM.

OcBoenne aucrumunHb! JmnamMu ¢ OB3 ocyiecTBiseTcss ¢ HUCIONB30BaHUEM CPEACTB OOyUYCHHs OOIIEro H
CTHENUATBHOTO Ha3HAUeHHs (IIEPCOHATLHOTO U KOJIJICKTHBHOTO HUCIIOJIH30BAHUS ).

Hns crynentoB ¢ OB3 npenycmarpuBaercs 1octynHas (hopMa IpeaoCcTaBieHus 3a/IaHii OLIEHOYHBIX CPEJICTB,
a UMEHHO:

® B IICYATHOI WM 3JEKTPOHHOI (hopMe (ISl JIUIL C HApYIIEHUSIMU OIIOPHO-ABUTATEIBHOTO aIapara);
e B revaTHOW (QopMe WM DIEKTPOHHOH (opMe C YBEIMYCHHBIM IMIPHU(PTOM M KOHTPACTHOCTHIO (LI JIUIL C

HapYIICHUSIMU CIIyXa, Peyuu, 3peHUsI);

®  METOJIOM YTEHHS aCCHCTEHTOM 3aJaHusl BCIYX (AJIs1 JIMII C HAPYIICHUSMH 3PEHHS).

JlabopaTtopHbie paboThl BHITIOIHSIOTCS METOJIOM BBIUUCIUTEILHOTO SKCIIEPUMEHTA.

CryzneHTaM ¢ MHBAJMIHOCTBIO YBEJIMYMBAECTCS BPEMs HA MMOJTrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI. Jjist
TaKMX CTY/ACHTOB MpeJyCcMaTpUBaeTCs A0CTyIHas (hopMa MPeOCTaBICHUS] OTBETOB Ha 3a/JaHUsI, a UMEHHO:

®  MUCHMEHHO Ha Oymare uix HabOpOM OTBETOB Ha KOMITBIOTEPE (ISl JIUIL C HAPYHICHHSIMU CITyXa, Peun);
e  BHIOOPOM OTBETa U3 BO3MOXKHBIX BAPHAHTOB MPU TECTUPOBAHHH C MCIOJIB30BAaHUEM YCIYTr acCHUCTeHTa (Iuist

JIMII C HAPYIIEHUSIMHU OTIOPHO-ABUTATEIBHOTO aIapara);

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

[pu HEOOXOAMMOCTH [UIsi 00YYAIOUIUXCS ¢ MHBAIMAHOCTBIO MPOIEypa OLCHUBAHUS PE3yIbTATOB O0yICHUS

MOJKET IPOBOJIUTHCS B HECKOJILKO ITATIOB.

12. YYEBHO-METOJUYECKOE U UH®OPMAIIMOHHOE OBECHEYEHUE JUCLHUIIJIMHbI

WHpopmalmoHHy0 TOAJEPKKY OCBOEHHMSI IHMCLMIUIMHBI OCylIecTBisieT OuOmuoreka WHcruTyTa, KOTOpas
obecrieyrBaeT 00Yy4JarOIIMUXCSl OCHOBHOW yueOHOH, yaeOHO-METOIMUECKO U HaydyHOH JUTepaTypol, HEOOXOAUMON st
OpraHu3aiyu 00pa3oBaTeILHOTO Mpoliecca Mo auciuminHe. Oomuit 00beM MHOTroOoTpacieBoro gouaa Ha 01.03.2021 r
cocraisier 6osiee 405 000 ak3.

bubnunoTeka pacronaraer y4eOHOW, y4eOHO-METONMYECKOW M HAayYHO-TEXHHYECKOW JHuTeparypod B ¢dopme
MCUATHBIX M JJIGKTPOHHBIX HM3JaHHWHA, a TaKke BKIOYaeT OQHUIHMATIbHBIC, CIPABOYHO-OHMOIHOrpadruecKue,
CIeIMATN3UPOBAaHHBIE OTEYECTBEHHbIE M 3apyOe)KHbIE MEepHOANYECKHEe W HMH(POPMAIMOHHBbIE H3laHus. bubmuorteka
obecnieynBaeT JOCTyNl K TpodeccHOHaNbHBIM 0a3aM JaHHBIX, WH()OPMAIMOHHBIM, CHPAaBOYHBIM W TOWCKOBBIM
CHCTEMaM.

Kaxzplii oOy4aromiuiicsi obecriedeH CBOOOAHBIM JIOCTYIIOM M3 JIF0OOH TOYKH, B KOTOPOH MMEETCs NOCTYI K
cern VHTepHET M K 2ieKTpOHHO-OuOnnoreunoi cucreme (ObC) MuHcruryra m YHHBepcuTeTa, KOTOpas COIEPKUT
pasnM4Hble M3JaHMA [0 OCHOBHBIM H3y4aeMbIM JUCLHUIUIMHAM W CHOPMHpOBaHa II0 COIVIACOBAaHUIO C
npaBooOIIaIaTeNs MU yueOHOU 1 y4eOHO-METOIUUECKON JINTEPATYPHI.

[Nonublid mepeyeHb SIEKTPOHHBIX HH(OPMALMOHHBIX PECYpCOB, HCIOJB3YyeMBIX B Ipomecce 00ydeHus,
MIPE/ICTaBJIeH B OCHOBHOW 00pa30BaTesbHOIl porpamMmme.

12.1. IlepeyeHb OCHOBHOIi M 10NOJHUTEJbHOM JIUTEPATYPbl, HEOOX0IUMOIi /1JIs1 0CBOEHUS
AUCHUTIHHBI

a) OCHOBHasI IMTepaTypa

OcHOBHasl JIuTeparypa Pexwum nocryna OGecneYeHHOCTD

Texkcr : aaexkTponHbIi // OOpa3zoBareiabHas
miatgopma FOpaiir [caiiT]. —
IMumenos, B. I'. Yucnennsie meroasl B 2 4. Y. 1 : | URL: https://urait.ru/bcode/492872 (nara

yaebHoe mocodme mist By3oB / B. I'. [lmmenoB. — | oOpamenus: 05.11.2022).
MockBa: WzmarenmsctBo  HOpaitr, 2022. — | JloroBop 33.03-J1-3.1-4377/2022 Ha Jla
111 ¢. — (Beicuiee obpazoBanue). — ISBN 978- | okazanue yciyr 1O TpPEIOCTaBICHUIO
5-534-10886-6. JIoCTyna K obOpa3oBarenbHON Iutardopme

HK3 22

1770707263777070100100040015814244
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https://urait.ru/bcode/492872

or 16.03.2022r., cpox JeHUCTBUSA C

16.03.2022 o 15.03.2023r.

TekcT : 35eKkTpoHHbIHN // O6pa3zoBaTenbHast

wiardhopma IOpaiit [caitT]. —

URL.: https://urait.ru/bcode/492873 (nara

obpamenwust: 05.11.2022).

IMTumenos, B. I'. Uucnennsie metoasl B 2 4. Y. 2 : Jorosop 33.03-71-3.1-4377/2022 a
yueOHOe mocobue mias By3oB/ B.TI'. IlumeHoB,

. OKa3aHWE YyCIyr II0 HPENOCTaBICHUIO
A. b. JloxaukoB. — Mocksa :  M3marenbcTBO ocTyna K 0BpasoBaTenbHOM miardopMe Ha
IOpaiir, 2022, — 107 ¢c. — (Bricmee %{3}“—[ P p22
obpasosanne). — ISBN 978-5-534-10891-0. 1770707263777070100100040015814244

or 16.03.2022r., cpok JaelcTBUS C

16.03.2022 mo 15.03.2023r.

Tekct : anekTpoHHbIl // OOpa3oBareabHas
miarpopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/491796

[aremox, O. B. Uncnennsle MeTompl : y4eOHOE | Jlorosop 33.03-J1-3.1-4377/2022  Ha
nocooune st BY30B / O. B. l'areniok, | okazanue YCIyr [0 MNPENOCTABICHUIO
I1I. K. I/ICMaI/IHOB, H. B. ManrokoBa. — Mockaa : J0CTyna K 06pa3033Tean0f/'I HnaTd)opMe
WM3patenbctBo  IOpaiit, 2022. — 140 c.— | K3 22
(Bricmiee oOpasosanue). ISBN 978-5- | 1770707263777070100100040015814244
534-05894-9 or 16.03.2022r., Ccpok JEHCTBHI C
16.03.2022 o 15.03.2023r.
0) 10MOJIHUTEJILHASI TUTEpPaTypa
OcHOBHas UTEpaTypa Pexum nocryna Obecne4eHHOCTD

AptamonoBa JI.A., Mowyamua B.I1., TuBukoB A.C. | buonmuorexka HU PXTY

Anmnpoxcumaryst QyHKIMH OJHOW NepeMEeHHOH B

MathCAD. Meroaunueckue ykazanus/ PXTY

. Na

mMm. JI.U. MenneneeBa, HOBOMOCKOBCKHMII WH-T.

HoBomockosck, 2007, 40 c.

ApramonoBa JI.A., Mouanuu B.I1., Tuukos A.C.

YucneHHOEe peuleHHe CUCTEM JIMHEHHBIX U

HEJIMHEMHBIX ypaBHEHUI. Metoauueckue

yKazaHust/ roy BIIO PXTY | bubmuorexka HU PXTY Ha

uM. [I.11. Menneneena, HoBoMockoBckuit

nHCTNTYT (hrmman). HoBomockosek, 2009, 24 c.

Apramonosa JI.A., Tusukos A.C., T'ep6ep 10.B. | bubmuoreka HU PXTY Ha

DremMeHTapHast Teopust MOTPELIHOCTEH.

Meroandeckue ykazanus. / TOY BIIO PXTY um.

A .Menneneea, HOBOMOCKOBCKMH HHCTHUTYT.

Hosomockosck, 2009. —32 c.

TusukoB A.C., Mouamme BJIL, [u6uzos I'.B. | bubmuorexa HU PXTY Ha

YucseHHbIe METOIBI peleHus

nudepeHIUaIbHEIX  YpaBHEHHH  XHMHYECKOU

texHonormd B cpene Mathcad. Meroanueckue

ykazanuss /  PXTY  um. I.U. Menneneesa.

HoBomockoBckuit UHCTHUTYT; Cocr...

Hosomockosck, 2006.- 36 c.

Aptamonosa JI.A., Mouamun B.I1., Tusukos A.C., | bubmuorexka HU PXTY Ha

I'ep6ep 10.B. Penrenne HenmMHEHHBIX ypaBHEHHI C
OJTHMM HEHM3BECTHbIM. MeToanueckue yKa3zaHus/
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https://urait.ru/bcode/492873
https://urait.ru/bcode/491796?utm_campaign=rpd&utm_source=doc&utm_content=cadc5e4fec8524f01f7dddf9240581b9

PXTY wm. [I.1. MennenceBa, HoBomMockoBCKuiA
uHcTHTyT; HoOBOoMockoBck, 2009,- 48 c.t.
Hosomockosck, 2008, 32 c.

ApTtamonoBa JI.A., Mouamua B.I1., TusukoB A.C. | buonmuorexka HU PXTY Ha
UucreHHble METOAbl HMHTEpHoysinud Ha DOBM.
MeTtoauyeckue yKa3aHus/ PXTY
M. JI.1. MenneneeBa, HOBOMOCKOBCKHIA HHCTUTY

12.2. PexoMeH1yeMble HCTOYHUKU HAYYHO-TeXHHYECKO nHpopManun

HpCSCHTaHI/II/I K JCKIIUAM
MeTOHH‘IeCKI/Ie PEKOMCHAAIINU 1O BBITTIOJTHCHUIO na60paT0pH1>1x pa60T.

12.3. Undopmanonnbie 1 HHPOPMANMOHHO-00pa30BaTe/IbHbIE PecypChl

[lpy ocBOeHMM IUCHUIUIMHBI CTYICHTHl JOJDKHBI — HCIIOJIB30BAaTh WH(OPMAIMOHHBIE W  HMH(OPMAIMOHHO-
00pa3zoBaTenbHbIE PECYPCHI CIEAYIOIINX MOPTAJIOB U CAHTOB:

1. Wndopmanmonnas cucrema «EquHoe OKHO jocTyma K - oOpasoBarenbHBIM  pecypcam».  URL:
http://window.edu.ru/

(mara obpamrenusi: 1.09.2022).

2. Caiit kadenpsl «ABTOAaBTOMAaTH3alMs INPOM3BOJACTBeHHBIX mpomeccoy HU PXTY wum.Jl.M.Menzneneea.
URL: https://www.nirhtu.ru/faculties/cybernetics/app.html (mzata obpamenns: 1.09.2021).

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

4. CaliTl AUCIUIIIUHBL:

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

Ipu peanuzanmuu 00pa30BaTEIHLHOTO MPOIECCA HCIOIB3YIOTCS CICIYIOIIUE CPEACTBA 00SCIICUYCHUS OCBOCHHUS
JCIUTIIMHBI:
JJ1eKTPOHHO-0MOJIMOTEeYHASI CHCTeMA U31aTeIbCTBa «JlaHby»
Horosop Ne 33.03-P-3.1-5182/2022 ot 26.09.2022r.
HK3:22 17707072637 770701001 0054 000 5829 244
Horosop Ne 33.03-J1-3.1-5181/2022 ot 26.09.2022r.
HK3:22 17707072637 770701001 0054 000 5829 244
Cpoxk neiictBus ¢ 26.09.2022r. mo 25.09.2023r.

Oopa3zoBarenbHas miaTdpopma «fOpaiim

Horosop 33.03-J1-3.1-4377/2022 Ha oka3aHHE yCIIYT IO MPEAOCTABICHHIO J0CTyMNa K 00pa3oBaTeabHON rutaTdopme
UK3 22 1770707263777070100100040015814244 ot 16.03.2022r., cpok aetictaus ¢ 16.03.2022 mo 15.03.2023r.
JlocTyn TONBKO 1S 3aperuCTPUPOBAHHBIX IT0JIb30BATENICH.

DJIeKTPOHHO-0ubaAnoTeyHasi cucteMa «ZNANIUM»
Jorosop Ne 48 36¢/33.03-P-3.1-4378/2022 ot 06.04.2022r.
UK3 221770707263777070100100090015814244
Cpok aeiictBust ¢ 06.04.2022 o 05.04.2023r.

JocTyn ToNBKO 1Sl 3aperuCTPUPOBAHHBIX YUTATENIEH

Cnpasounas IIpaBoBas Cucrema "KoncyabsTant FOpucr cmapr-kommiekt baszossiii OBK-®"
Konrpakt Ne 09-152A/2022 VK3 221770707263777070100100050016311244 ot 05.04.2022r. Cpoxk neiictus ¢
05.04.2022r. mo 31.03.2023r.

Hoctyn B Lentpe Nadopmarmonssix TexHOMOTHIA

9BC "Koncynstant crynerta" OOO "[lomurexpecypc"

Horosop Ne 33.03-P-3.1-4375/2022 K3 221770707263777070100100120015811244 ot 16.03.2022 1.
cpok aefictus ¢ 16.03.2022 mo 15.03.2023 r.

HocTyn ToNBKO 1Sl 3apEerMCTPUPOBAHHBIX YUTATENEH

KOMITBIOTEPHBIC MTPE3CHTAIIMN HHTEPAKTHUBHBIX JICKLHH (00IIee Yucio craios - 228);

0aHK TECTOBBIX 3aJ@aHHI JUIS TEKYIIETO KOHTPOJISI OCBOCHHS TUCIMILIMHBI (00IIIee YMCII0 BOIPOCOB -
1262);
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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

0aHK TECTOBBIX 33J]aHUH JUII UTOTOBOT'O KOHTPOJISI OCBOCHHSI IUCITUTUIMHEI (00I1Iee YMCIIO BOIIPOCOB -
846).

13. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE AUCIUIIJINHbI

B coorBercTBMM ¢ y4eOHBIM IUTAaHOM 3aHATHA IO JHMCUMIUIMHE «Boluuciumensnas mamemamuxay
MIPOBOAATCS B (POPME ayJUTOPHBIX, Ta0OPATOPHBIX 3aHATHIA ¥ CAMOCTOATENLHOM padoThl 00yJaroIerocs.

Y4eOHbIe ayANTOPUU /ISl IPOBENICHUS 3aHITUH JIEKIIMOHHOTO THUIIA, 3aHATHH CEMHHAPCKOT'O THIIA, TPYIIIIOBBIX
U WHJWBUIYAbHBIX KOHCYJbTAllMi, TEKYIEro KOHTPOJII M NMPOMEXKYTOYHOW aTTECTalluy, a TaKXKe MOMENIEHUs UIs
CaMOCTOSITETIBHOM PadOTHI 00YYaIOUINXCS, OCHAIIEHHbIE KOMITBIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO TOJKIIOUSHUS K
cern «MHTEepHET» U 00ecneueHHbIe TOCTYIIOM B 3JIEKTPOHHYI0 HH(OpMalMOHHO-00pa3oBarenbHyto cpeny MHcTuTyTa,
MOMEIIEHHUS JUTSI XpaHeHUs] U IPO(UIIaK THYECKOTO 00CTyKHBaHUsI y4eOHOr0 000py10BaHHU I

TIpucnocobiaeHHOCTh
HaumenoBanue #
o o o MOMEIIEHUH 1151
CIICIIHATTEHBIX TIOMEIICHUN OCHaIIEHHOCTh CHEHATLHBIX IIOMEIICHHH W TOMETIEHUH [Tt
M . HCIOJIb30BAHUST MHBAIUIAMH
W TIOMETICHUN TS CaMOCTOSATEIBHON pabOoThI

U JALaMU C OTPaHUYCHHBIMA

CaMOCTOSATENbHON paboThI
BO3MOKHOCTSIMH 3/I0POBbS

JlekunoHHas aytuTOpHs VYueOHas meberb, JocKa. MPUCTIOCOOJICHO (ayIUTOPHS
(108 y4ebnsIit kopmyc 1, Ipe3eHTannoOHHAs TEXHUKA: HOYTOYK, IPOEKTOP, 3KPaH (IOCTOSIHHOE MECTO Ha MEePBOM 3Taxe)
Tpynoseie Pesepael, 29) xpaHeHus: ayn.109a)

Aynuropus uis VYuebOHas mebenb, 10cKa npucrnocodneHo™ s
IPaKTUYECKUX U IIpe3eHTaIOHHAsI TEXHUKA: HOYTOYK, IPOEKTOP, SKpaH c1aboBU AN X,
11a00paTOPHEIX 3aHATHH, c1ab0CTBINIAIMX H HHBIX
TPYNIOBBIX U BHJIOB COMaTUYECKUX
WHIIMBUIYIbHBIX 3aboneBanuii u aun ¢ OB3
KOHCYJIbTAIHH,

IPOBEICHHUS TEKYIIEro

KOHTPOJISL ¥

MIPOMEKYTOUHOH

atrectauuu (310, yueOHbIit
kopnyc 1, TpyznoBsle
Pesepsbl, 29)

Aynuropust UIst JIUL C VYuebHas mebenb, TocKa MPUCTIOCOOJICHO (ayIUTOPHS
OTrpaHUYEHHBIMHU MK (2wt) Joctyn B UHTEpHET, K DBC, 351eKTPOHHBIM 00pa30BaTEIbHBIM U Ha IIEPBOM 3Taxe,
BO3MOXHOCTSIMU U nHGOPMALMOHHEIM pecypcaM, 6a3e JaHHbIX IEeKTPOHHOro kartanora HA OTCYTCTBHE TIOPOTOB)

CaMOCTOSATEIBHON paboTHI PXTY, cucreme ynpasneHus yueOHbIMH Kypcamu Moodle
ctyzneHToB (107 y4eOHbIit
kopnyc 1, TpynoBsie
Pesepssl, 29)

13.1. KomnbioTepsbl, HHGOPMAITHOHHO-TEJIEKOMMYHUKAIIHOHHBIE CETH, allapaTHO-
MporpaMMHBbIE U ayIMOBHU3YyaJIbHbIE CPeACTBA:

Komnwviomep nipoueccop Intel Pentium ® Gold 4 I'Tr, ¢ oneparuBHoil naMsaThio 8 ['0aiiT, ECTKUM IUCKOM
460 I'6aiiT ¢ BO3MOXHOCTBIO IPOCMOTpa BUICOMATEPHAIIOB U ITPE3EHTAINH, C HEOTPaHMYEHHBIM JOCTYIIOM B MIHTEpHET,
k OBC, anekTpoHHBIM 00pa3oBaTeNbHBIM M HH(OPMAIMOHHBIM pecypcaM, 0a3e JAaHHBIX 3JCKTPOHHOIO KaTajora
WHctutyta, cucteMe ynpapieHus yaeOHbIMU Kypcamu Moodle, yaeOHO-MeToIMIeCKHM MaTeprualiaM.

Hoym6yx Fujitsu Lifebook Intel Pentium (R) 2,2 I'T'u, mamsite 512 Moaiir, nuck 56 I'baiit

Hacrombusiii npoexmop Beng MX503, paspererne XGA (1024x768), peryaupyemoe (OKycHOE paccTOsIHHE
2,56-2,8Mm, mamma 190BT.

Mo6usHbIH okpan Ha tatiBe Lumien EcoView 150x150cm

Jlazepusrit npunmep HP P1005, uepHo-6enbiii, hopmat A4.

13.2. TIporpammHoOe obecnieueHue

Hepeqeﬂb JIMIHEH3UOHHOI'0 MMPOrpaMMHOro o0ecneueHusi. PeKBU3NTDI MOATBEPKAAIOIIEI0 JOKYMEHTA

Ha3panue Ha3nayenne Tun anneH3nn
MS Windows 10 Pro OnepanvoHHas CUCTEM KOMMepyecKas
MS Office 2019 Standart Od¢ucHbIit maker KOMMepUecKast
CorelDRAW Graphics Suite 2021 I'padudeckmii penakrTop KOMMepUeCKas
DocsVision 5.5 ket KnuenT cucremsr KOMMepuecKast
JOKYMEHT0000pOTa
Autodesk AutoCAD 2021 CAD KOMMepUecKast
Kaspersky Endpoint Secuity for 3amuTa pabounx CTaHIHi KOMMepUecKas
Windows 22.08.2022 — 05.09.2023
3S CoDeSys vV2.3.9.41 SCADA cucrema JIEMO-BEPCHsI
TraceMode 6.10.1 SCADA cucrema JIEMO-BEPCHSL
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MotorTester 10.4.1 JUig npoBepku aBUrarenen JIEMO-BEPCHS

SiminTech MopenupoBaHue TUHAMAYECKUX JIEMO-BEPCHSI
cHCTEM

Apache NetBeans IDE open source

MS Visual Studio Community IDE free

Edition

Scilab 6.1.1 MaTeMaTHYeCKHE BEIUUCIICHH open source

Oracle VM VirtualBox Cpena BUpTyalIn3anim free

14. TPEBOBAHMUA K OLHEHKE KAYECTBA OCBOEHMA IUCIIUIINHBI

HaumeHoBanue @DopMbI M METOIBI KOHTPOJISI U
OcCHOBHBIE MOKA3aTe/IN OLlEHKH

pa3aeJjioB OLICHKH

3naem
— OCHOBBI AU((HEepPEeHINANEHOT0 HHTETPAIbHOIO HCYHCIICHUS]
QyHKIMH OHOW M HECKOJBbKHMX NEPEMEHHBIX, aﬂannmqecxo“oueHKa TIpH TCCTHPOBAHIH
rCOMETPUM M JIMHEHHOW  anreOpbl,  BEKTOPHOIO ]lj
rapMOHUUYECKOTO aHanu3a, TEOpHU OOBIKHOBEHHBIX|
i GepeHIHaIBHBIX ypaBHEHHIA, HHTETPaIbHbIX|
peoOpa3oBaHMif, OCHOBBI YHCIECHHBIX METOJOB, JJIEMEHTHI
Teopun  (QYHKIMH KOMIUIGKCHOM IEPEMEHHOM, 3JIEMEHTH]
TCOPUM  BEPOATHOCTEH M MaTEeMaTHUYECKOW CTAaTUCTUKH B

Paznes 1. OcHOBBI TEOpHH 00beMe, [OCTaTOYHOM JUIs HM3Y4CHHS ECTeCTBEHHOHAYYHBIX|
" TMCIMITIIMH HAa COBPEMEHHOM HayYHOM YPOBHE
MOIPELTHOCTEH Vieem
— HCIIOJNB30BaTh MaTeMaTHYeCKUi amnmapar
MH(OPMALIOHHBIE TEXHOJIOTHH npu H3yqe}mﬁ
ecTeCTBEHHOHAYYHbIX JUCHUIUINH
\Braoeem

— Meropamu QG depeHIMpOBaHus, HHTETPUPOBAHUS DYHKIIMH,
OCHOBHBIMH ~ AQHAJIUTUYECKUMH U  YHCICHHBIMH METOJaMH
pemeHns anrebpandecknx u A epeHImaIbHbIX ypaBHEHUH 1]
X cucteMm

3naem
— OCHOBBI AU(GHEPEHINATFHOTO HHTErPATBHOTO HCUHCIICHUS]
(DyHKIMH OHOW M HECKOJBKHX MEPEMEHHBIX, aHAIUTHYECKON

OHeHKa TIpU TECTUPOBAHUHU

reoMeTpud M JMHEHHOH  anreOpel,  BEKTOPHOTO Y
rapMOHHYECKOTO aHaIm3a, Teopuu OOBIKHOBEHHBIX|
Mg depeHnnanbHbIX yPaBHEHH, MHTETPabHBIX

npeoOpa3oBaHUN, OCHOBBI YUCIEHHBIX METO/OB, 3JIEMEHTHI
Teopun  QYHKIMH KOMIUIEKCHOH IEPEeMEHHOH, 3IEMEHTH]
TEOpUM BEPOSATHOCTEH M MaTeMaTHYeCKOW CTaTUCTUKU B
oObeMe, JOCTATOYHOM UL H3y4YEHHs eCTECTBCHHOHAYYHBIX|
HEJIMHEHHBIX ypaBHeHI/Iﬁ C OJHUM |qMCLMILIMH HA COBPEMEHHOM HayYHOM YPOBHE

Pasnen 2. YncneHHOE penieHue

HEH3BECTHBIM. Ymeem 5
— HCIIOJIB30BaTh MATEMAaTUYCCKUH anrmapar H
I/IH(t)OpMaLII/IOHHI)Ie TEXHOJIOTHHU npu H3YUYCHUH
CCTCCTBCHHOHAYYHBIX AUCHHUIIINH
\Bnaoeem

— Meropamu i depeHIpoBaHuUs, HHTEIPUPOBAHUS (PYHKIH,
OCHOBHBIMH ~AHAJIUTUYESCKUMH U YHCICHHBIMH METOJAaMH
pemenus anredpanyeckux U auddepeHunanbHbIX YpaBHEHUN U
X cucteMm
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Pasnen 3. YucieHHbIe METOABI
[peIIeHUs CHCTEM JTMHEHHBIX
ypaBHEHUH.

3naem
— OCHOBBI AU((HEePEHINATEHOT0 HHTEIPAILHOIO HCYHCIICHHUS]
QyHKIMI OTHOM M HECKOJBKHX NMEPEMEHHBIX, aHAJIMUTHYECKOH
TCOMETPUM M JIMHEHHOW  anreOpsl,  BEKTOPHOTO Ilj
rapMOHUUYECKOTO aHam3a, TEOpUU OOBIKHOBEHHBIX|
i epeHIHaNbHBIX ypaBHEHUH, UHTErpajbHbIX|
peoOpa3oBaHMil, OCHOBBI YHCICHHBIX METOJOB, JIECMCHTHI
Teopur (GYHKIUH KOMIUIGKCHOH HEpEeMEHHOH, 3IEeMEHTH]
TEOpUM  BEPOSTHOCTEH M MaTeMaTU4eCKOW CTaTHCTUKHU B
00beMe, JOCTaTOYHOM JUl H3Y4YEHHsS €eCTECTBEHHOHAYYHBIX|
IMCLUIIIMH Ha COBPEMEHHOM HAay4YHOM YPOBHE

Ymeem

— HCIIONB30BaTh MaTeMaTHYeCKUit ammapar u
HH(pOPMaIIHOHHBIE TEXHOJIOTHH npH U3y4YeHHH
©CTECTBEHHOHAYYHBIX AUCIUILIHH

\Braoeem

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

OLeHKa MPU TECTUPOBAHUT

Pa3nen 4. UnciaeHHBIE METOIEI
[peIIeHNUs CUCTEM HETMHEHHBIX
YpaBHEHUH.

3naem
— OCHOBBI AU((HEepPEeHINATEHOT0 HHTETPaIbHOIO HCYHCIICHUS]
QyHKIMHA OHOW M HECKOJBbKHMX NEPEMEHHBIX, aHAJIUTHYECKOH
TCOMETPUM M JIMHEHHOW  anreOpbl,  BEKTOPHOIO ]lj
rapMOHUYECKOTO aHalm3a, TEOpUuu OOBIKHOBEHHEIX|
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 HayYHOM ypOBHE

Ymeem

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

\Braoeem

— Metonamu audhepeHIpoBaHUs, HHTETPUPOBAHUS (DYHKIIHIA,
OCHOBHBIMH ~ aHAIUTUYECKUMH U YHCICHHBIMH METOJaMy|
pemieHus anredpandeckux U Au(QepeHIHaIbHBIX yPaBHEHUH 1
X CHCTEM

OLieHKa NPU TECTUPOBAHUH

Pasnes 5. UntepnonupoBanue
(YHKIHHA, YUCTICHHOE
i depenunpoBanue

3naem

— OCHOBHI U dEpPeHIMaTEHOT0 HHTETPATBHOTO HCYHCIICHHS
(DyHKUMHA OHON M HECKOJBKHX IEPEMEHHbBIX, aHAIHTHYECKON]
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 MATEMAaTHYECKOH CTATUCTHKH B
0OBeMe, IOCTATOYHOM [UIi M3YYCHHS €CTECTBCHHOHAYYHBIX|
/IMCLIUIIMH HAa COBPEMEHHOM HAayYHOM YPOBHE

Ymeem

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

\Bnaoeem

— Meronamu AudhepeHIPOBaHNs, HHTETPHPOBAHUS (DYHKIHIA,
OCHOBHBIMH ~ aHAJIUTHYCCKUMH M YHCICHHBIMH METOJaMHU|
pemenus anredpanyeckux U auddepeHnnanTbHbIX YpaBHEHHN 1

NX CUCTEM

O1LieHKa NpU TECTUPOBAHUH
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Pasnen 6. AnnpokcuMupoBaHue
(hyHKIHH.

3naem
— OCHOBBI AU((HEePEeHINATEHOI0 HHTErPAIBHOIO HCUUCICHHUS]
QyHKIMI OTHOM M HECKOJBKHX NMEPEMEHHBIX, aHAJIMUTHYECKOH
TCOMETPUM M JIMHEHHOW  anreOpsl,  BEKTOPHOTO Ilj
rapMOHUUYECKOTO aHam3a, TEOpUU OOBIKHOBEHHBIX|
i epeHIHaNbHBIX ypaBHEHUH, UHTErpajbHbIX|
peoOpa3oBaHMil, OCHOBBI YHCICHHBIX METONOB, JJIEMEHTHI
Teopur (GYHKIUH KOMIUIGKCHOH IEpEeMEHHOH, 3IeMEHTH]
TEOpUM  BEPOSTHOCTEH M MaTeMaTU4eCKOW CTaTHCTUKHU B
00beMe, JOCTaTOYHOM JUl H3Y4YEHHsS €eCTECTBEHHOHAYYHBIX|
IMCLUIIIMH Ha COBPEMEHHOM HAay4YHOM YPOBHE

Ymeem

— HCIIONB30BaTh MaTeMaTHYeCKUit ammapar u
HH(pOpPMaLHOHHBIE TEXHOJIOT I npu U3y4YeHUH
©CTECTBEHHOHAYYHBIX AUCIUILIHH

\Braoeem

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

OLleHKa NPU TECTUPOBAHUH

Pa3znen 7. Uucnennoe
MHTErPUPOBAHUE.

3naem
— OCHOBBI AU((HEepPEeHINATEHOT0 HHTETPaIbHOIO HCYHCIICHUS]
QyHKIMHA OHOW M HECKOJBbKHMX NEPEMEHHBIX, aHAJIUTHYECKOH
TCOMETPUM M JIMHEHHOW  anreOpbl,  BEKTOPHOIO ]lj
rapMOHUYECKOTO aHalm3a, TEOpUuu OOBIKHOBEHHBIX|
i GepeHIIaNTBHBIX ypaBHEHU, UHTErpaIbHbIX|
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 TEXHOJIOTHH npu H3yl{ennﬁ
©CTeCTBEHHOHAYYHBIX AUCIUIUINH

\Braoeem

— Metonamu audhepeHIpoBaHUs, HHTETPUPOBAHUS (DYHKIIHIA,
OCHOBHBIMH ~ aHAIUTHYSCKAMH U UHCICHHBIMH METOJaMH
perieHns anredpandeckux U Au(hepeHIHaIbHbIX YpaBHEHHHN 1]
X CHCTEM

OLieHKa NPU TECTUPOBAHUH

Pazgen 8. UncnenHoe peuieHue
0OBIKHOBEHHBIX
i depeHnnanbHbIX YpaBHEHUIA.

3naem
— OCHOBHI U dEpPeHIMaTEHOT0 HHTETPATBHOTO HCYHCIICHHS
(DyHKUMHA OFHON M HECKONBKHX IEPEMEHHBIX, aHAIMTHYECKOH
reoMeTpMM M IMHEHHOH  anreOpel,  BEKTOPHOTO W
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, JOCTATOYHOM [UIi M3YYCHHS €CTECTBEHHOHAYYHBIX
/IMCLIUIIMH HAa COBPEMEHHOM HAayYHOM YPOBHE

Ymeem

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

\Bnaoeem

— Metonamu nudhepeHIPOBaHUs, HHTETPUPOBAHNS QYHKIHIL
OCHOBHBIMH ~ aHAJIUTHYCCKUMH M YHCICHHBIMH METOJaMHU|
pemenus anredpanyeckux U auddepeHnnanTbHbIX YpaBHEHHN 1
X CHCTEM

O1LieHKa NpU TECTUPOBAHUH
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[punoxenue 1
AHHOTALUSA
paboyeii MporpaMMbl AMCHHMILTHHBI
BoruncanrenbHasi MaTeMaTHKa

1. O6mas TpyaoeMKocThb (3.€./ ak. yac): 2 3.e./72 ak.qac. POpMBI IPOMEKYTOUHOTO KOHTPOJIS: 3a4€T.

2. MecTO TUCHMILTHHBI B CTPYKType 00pa3oBaTe/ibHOM MPOrpaMMsbl
Huctmmuinaa b1.0.12 BeluncianTeabHass MaTeMaTHKa OTHOcuTcs K OOs3arenbHON yacth Ojoka 1
JucuuruinHel (MOITYIH).

Jucnurminaa Oasupyercs Ha JUcCHUIUIMHAX (Monmyisix): «Maremaruka», «OCHOBBI HH(GOPMAIMOHHBIX
TexHoNorui», «lIpodmipHOE TMporpaMMHOe oOecTieueHrne IS PEIICHUs 3amad Mpo(ecCHOHATBFHOW AEATEILHOCTID
3HaHWS W HAaBBIKW, TONYYCHHBIE TPH W3YyYCHUH IUCHUIUIMHBI «BBIYUCTUTETHHAS MATEMAaTHKa», HCIIONB3YIOTCS
CTYIIEHTaMH TIPU BBITIOJIHEHIH KYPCOBBIX U BBIITYCKHOM KBaTH(PUKAITMOHHON PaOOTHI.

3. Heab 1 3a1a4m u3y4eHus1 AMCHHILUTHHBI

Lenn ocBoeHHs y4eOHOW AUCIUILTUHBI —A3YYEHHE OCOOCHHOCTEH COBPEMEHHBIX MPOTPAMMHBIX MPOIYKTOB IS
peIIeHUsT MaTeMaTHYeCKUX 3a1ad, OCHOBHBIC AITOPUTMBI PEIICHHUS MATEMATHYCCKUX 3a/iad, TCOPETHUCCKHUE OCHOBBI
BEIYHCIIATENILHOW MaTeMaTHki. GopMHUPOBaHUE HABHIKOB UCIIOBE30BAHHUS METOJOB M CPEACTB MAKETOB MPOTPaMM IS
peIIeHus 3a7ad, CBA3aHHBIX ¢ MATCMATHICCKIMH METOJaMU PEIICHUS, IPUMCHEHUS IMaKeTOB MPOTPaMM TIPH peIIcHUe
KOHKPETHBIX MaTeMaTHICCKUX 3a/1ad.

3amaun JUCIUATUINHEI:
- IpUOOpETEHNE 3HAHUI OCHOB YHCIICHHBIX METOJIOB PEIICHUS MPUKIIATHBIX HHKCHEPHBIX 3a]1a9
- QopMmupoBaHUE € pa3BUTHEC YMCHUH NPUMEHATh METONBI MAaTEMAaTHYECKOTO aHauW3a W MOJCIHPOBaHUS,
TEOPETUIECKOTO U IKCIEPUMECHTAIEHOTO UCCIICIOBAHUS ISl PEIICHUS HHKEHEPHBIX 33124
- mpuoOpereHue U (HOPMUPOBAHUE HABBLIKOB MPHMEHCHHS COBPEMEHHOTO MATEMAaTHYECKOIO WHCTPYMCHTApHUs IS
pelIeHUs TPUKIATHBIX HHXXCHEPHBIX 3a/au; METOIWKON IIOCTPOCHHUS, aHajIW3a W TNPUMEHCHHS MAaTEeMaTHYEeCKUX
MOJIeNeH JIIS OISHKU COCTOSIHISI M IIPOTHO3a Pa3BUTHUS TEXHOJIOTHYCCKUX MPOIIECCOB H MPOIIECCOB YIIPABICHHS

4. Coaepxanue IUCHUTLTHHBI

OCHOBBI TeopuH TOTpemHocTedl UNCIeHHOe pelieHne HETMHEHHBIX ypPaBHEHHH C OJHUM HEW3BECTHBIM.
YucneHHble METOIbl PEIIECHUS CHCTEM JIMHEHHBIX ypaBHEHUH. UHCIEHHBIE METOIbl PELIEHUS CHCTEM HEJIMHEHHBIX
ypaBHeHuil. MHTepmonmupoBanue (QyHKIOWH, dYHciIeHHOe mudQepeHInpoBaHne ANMPOKCHMHUPOBaHNE (YHKIIHH.
UncrieHHOE MHTETpUpPOBaHUE. UnCIeHHOE peleHre OObIKHOBEHHBIX TU(PepeHINaNTBHBIX yPaBHEHNI

5. Ilnanupyemble pe3yJabTaThl O00y4eHHsI 10 JUCHUILIMHE, o0ecneyUBaOIIe OCTH:KeHUE
IUIAHUPYEMBIX Pe3yJIbTATOB 0CBOCHHS 00pPa30BaTe/ILHOM NPOrPaMMBbI

B pe3yibTaTeC OCBOCHUSA OOI1 6aKaJ'IaBpI/IaTa 06yqa}0m1/1171051 JOJDKCH OBJIAACTH CICAYIONIMMH KOMIICTCHIUAMH W
HWHAWKATOPpAMU JOCTUKCHUA KOMHCTCHHHﬁZ

YHI/IBepC&HBHHG KOMIICTCHIIU (YK) 1 MHAWKATOPBI UX JOCTUIKCHUS

HaumenoBanue
kareropuu (rpynmnsl)| Kon u HanmeHoBanue YK Kon n naumenoBanue nnaukaropa goctuxenus YK
YK
CucremHoe u YK-1. Cniocoben VK-1.1. Ananu3upyer 3a1aqy, BeIIACTI €€ 6a30BbIe
KPUTHYECKOE OCYIIECTBIIATH MTOUCK, coctapistontie. Onpenenser, HHTEPIPETHPYET U PAHKHUPYET
MBIIIICHUE KPUTHYECKUH aHATN3 U “HpOPMAIHIO, TPEOYEMYIO JIJIsl PEIIeHUsI TOCTaBICHHOMN
CHHTE3 HH(pOpMAIIHH, 3a7a4u
MPUMEHSTh CUCTEMHBIH
MOJIXOM JUTSL PELICHUS
MOCTaBJICHHBIX 3a/1a4
HaumenoBanue
kareropuu (rpynmnst)| Kon u Hanmenosanue OITK Kon n HaumenoBanue nnaukaTtopa goctmxenus OIIK
OIIK
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Ipodeccuonansuas | OIK-2 Criocoben OIIK-2.1 3HaeT coBpeMeHHbIE MaTEMaTHIECKIE U
METOJI0JIOTHS UCIIOJTb30BATh (GM3HKOXMMHUYECKUE METOABI JUTS PELIeH s 3a1aq
MaTeMaTHYecKue, npodecCHOHANBHOM AeSATEbHOCTH

(huznyeckne, PU3NKO-
XHMHUYECKHE, XUMUUECKUE
METOZBI sl PEIICHNUS 3a1a4

npo¢eCCHOHATBHOMN
HNudopmannonno OIIK-6 Criocoben OIIK-6.1 3Haet nporiecchbl, METOIBI IIOUCKA, COOPa, XPAHEHHS,
KOMMYHUKAITUOHHBIC | TOHUMATh TPUHIIHIIBI 00pabOTKH, MPECTABIICHHUS, PACTIPOCTPAHCHHS WHPOPMAIIHH
TEXHOJIOTUU JIA pa60T1)1 COBPEMCHHBIX u CHOCO6I>I OCyIL[eCTBJ'IeHI/IH TaKUX IPpOoHeCCOB U METOJI0B
npoeCCHOHANBHON | HH()OPMAITMOHHBIX OIIK-6.2 3HaeT coBpeMeHHbIE TPOrPaMMHO-TEXHUIECKUE
JEeATEIBbHOCTH TEXHOJIOTUHM T ru1aTopMBbl ¥ TPOTrpaMMHBIE CPEJICTBA, B TOM YHCIIE
HCIIOB30BATh UX JIJISA OTEYECTBEHHOTO MPOU3BOCTBA, UCTIOIH3yEMbIE TS PEIICHIS
pemeHns 3a1a4d 3a7a4d MpoPeCcCHOHATEHON eI TENbHOCTH M IIPHHIIATIBL UX
npoheCCHOHATBHOM
JIeSITETBHOCTA

B pe3yabTare u3y4eHusl JUCHUIVIMHBI CTYAEHT 6aKaJ1aBpnaTa JOJIZKCH:

3name:

— OCHOBHI UG (GEPEHIINATHHOTO HWHTETPATbHOTO HCUYUCICHUS (YHKIMA OJHOW W HECKONBKUX TCPEMCHHBIX,
AHATTUTHYCCKOH TEOMETPUHU M JIMHCHHOM anreOphl, BEKTOPHOTO U TapMOHUYECKOTO aHAIN3a, TCOPHH OOBIKHOBEHHBIX
(G GepeHINATBHBIX YPaBHEHHH, UHTEIPATFHBIX MPEOOpa30BaHU, OCHOBBI UHCICHHBIX METOJIOB, DJIEMCHTHI TCOPHH
(yHKIMHA KOMIDIEKCHOM TIEPEMEHHOM, 3JIEMEHTH TEOPHH BEPOATHOCTEH M MAaTEMaTWYeCKOH CTaTUCTHKH B OOBEME,
JIOCTaTOYHOM JIJISl U3yYEHUS] €CTECTBEHHOHAYYHBIX JTUCIUIUIMH Ha COBPEMEHHOM HayYHOM YPOBHE

Ymems:

— HCIIOJIb30BaTh MAaTEMAaTHYCCKUN amnmapar U WHPOPMAIUOHHBIC TEXHOJOTHH NPU W3YUYCHHH €CTECTBCHHOHAYJYHBIX
TUCLHITIAH

Bnaoems:

— Meronamu U hepeHIMPOBAHUs, HHTSTPUPOBAHUS (YHKIUH, OCHOBHBIMH aHAIATHYCCKUMH W YHCICHHBIMU
METOaMU PEIICHUs anreopandeckux U nuhepeHIMaIbHbBIX YPAaBHEHUH H UX CUCTEM

5. Bunawbl yue6Holi padoThl U X 00beM
O0bem
Bup y4yeOHoii paboTsl
3.e. alfill-

O0uiast TPyA0eMKOCTh AMCHMILTHHBI 2 72
KonrakTHasi padora - ayTuTOpHbIE 3aHATHUS: 0,361 13
Jlexkuuu 0,083 3
[paxTuyeckue 3austus (113) 0 0
Jlabopatopubie pabots (JIP) 0,278 10
CamocTosiTeTbHAsI padoTa 1,528 55
CaMOCTOATEIbHOE H3YUCHHUE PA3JICIIOB TUCITUILTHHEI 0,694 25
IMoaroToBka k JabopatopusiM padotam (JIP) 0,833 30
IoaroroBka x mpaktudeckuM 3ausaTasM (I13)

KonrakTHasi padora - NpoMeKyTOYHAsI ATTeCTAIHS 0 0
Dopma (b1) KOHTPOJIAA: 3a4ém

IK3aMeH - -
KonTakTHas paboTa - MPOMEKYTOUHAs aTTECTaIHsI 0,111 4
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[lonroroBka K 3K3aMeHy.
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