AHHOTAIIUSA PABOUYEN TPOT'PAMMBI YYEBHOM IMMPAKTUKHA

IPUEM 2024 r.
®OPMA OBYYEHMUS ounas
| Tun npakTHKH | INpakTuka 1o pa3BUTUIO HU(POBBIX KOMIETEHIMI
Hamnpasnenue noarotosku/ | 14.03.02 SAnepHbie ¢pusnka u TEXHOJIOTUN
CIEeUANTBHOCTD
OopasoBarenbHas | SnepHble GU3MKa U TEXHOJIOTUU
nporpamMma
(HampaBJIEHHOCTH (TTPOQHIIB)
Crennanusanus
VYpoBeHb 00pa3oBaHus | Belcuiee o0pa3oBaHue — OakanaBpuar
Ilepuon npoxoxaeHus ¢ 44 no 47 nenento 2024/2025 yueGHoro roaa
Kype | 1| CEMECTP |2
TpynoeMKOCTh B KpeauTax 6
(3aYETHBIX EAUHUIIAX )
[TpomomKUTETHHOCTD HEAETb 4 /216
/
aKaJIEMUYECKHUX YacOB
Buner yueOHoi Bpemennotii pecypc
JeSTeTbHOCTH
KonraktHas paboTa, 4 *
CamocTosiTenpHas pabora, 4 -
HUTOI'O, u 216
Bupg npomexyrounoil | IudpepenunpoBannsiii | O6ecneunaromee | OMU u OATL
aTTecTaluy | 3a4eT. NOJpa3JiesieHue

*- B COOTBETCTBUM C HOpMaMH BPEMEHH, YCTAaHOBJICHHBIMH ITonoxxennem o pacueTe HITAaTHOIO pacluCaHus Hpod)eccopcxo-

IIPEIIoIaBaTeIbCKOTO COCTaBa M MHOTO IIePCOHAja, NPHUBICUYCHHOTO K MEJarorniecKoi IesTeIbHOCTH B YUEOHBIX CTPYKTYPHBIX
nofpa3ieNIeHusIX, pOpMHUPOBaHIN 00beMa yIeOHON HArpy3KH ¥ MHBIX BUIOB PabOT IpenoaaBareiei;
ok N

- He Oosiee 54 4acoB B HeEIIO (C yIETOM KOHTaKTHOH paboTEI).



1. Ieau npakTUKH

[ensimu TIpakTUKU sBIsieTcs (OPMUPOBAHHE y OOYYAIONIUXCS OIMPEACICHHOTO COCTaBa
komreteHMi (pe3ynbTaTtoB ocBoeHus OOII) nns moaroToBku K mpodecCHOHATbHOW/HAYyYHO-
HCCIIEI0OBATEIbCKON JACITEIBHOCTH (B COOTBETCTBHH C 1I. 6).

I[OHOJ'IHI/ITCJ'IBHI)IMI/I

OeIsaMHu

IIpaKTUKH

SABJIAKOTCS

O3HAaKOMJICHUC C 0a30BBEIMU

Bo3MokHocTsivu Tiakera Wolfram Mathematica u perieHne pa3iu4HBIX MaTEMaTUYeCKUX H
bu3nvecKkux 3aj1a4, KaK B aHAIUTUYECKOM BHJIC, TaK M B YHCICHHOM, MOCTPOCHHE TIpaduKOB
pa3IUYHBIX BUJIOB, KaK M0 aHAJUTUYECKUM (YHKIUSIM, TaK M MO TaOJMYHBIM JaHHBIM, a TaKXKe
BBEJICHHE B 00pabOTKY (DM3NYECKUX TAHHBIX.

I/IHle/lKaTOPLI JIOCTHKEHUsI KOMIeTeHI[HIi

CocrasJjsiiomue pe3yibTaTOB OCBOCHUSA

Kon JeCKPUNITOPBI KOMIIETeH il
HanmenoBanue ( P P )
KOMIIETeHIUH Kon
KOMITeTeHI{HH HauMmeHoBaHHMe HHAMKATOPA HanmenoBanue
HHIUKATOP Koxn
A JAOCTH KEHHSI
c 5 Buaseer onbITOM IPUMEHEHUSI 3aKOHOB
T10CcobeH €CTECTBEHHBIX HAYK U MaTeMaTHUECKHX
OCYILECTBIATh YK(Y)- s
14B1 METOZIOB M MOJIENIeH ISl pelIeHust
miouek, 3aj1a4 TEOPETHIECKOTO H IIPUKIIAHOTO
KPUTHYECKUIT xapakTepa
aHaJIU3 U CUHTE3
nH(popMaLnu N.YK(Y)- AHanusupyer 3ajauy, BbIIEISS ee
YK(V)-1 opmatuan, ™ Py ALY, BEUI VK(Y)- | VYmeer pemats 3a1a4u TEOPETHIECKOTO
MIPUMEHSATh 1.4 0a30BBIE COCTABIIAIOIINE
o 1.4V1 M TIPUKJIaTHOTO XapakTepa
CHCTEMHBII
TIOAXOJ IS
pelieHus VK(Y) 3HaeT 3aKOHBI €CTECTBEHHBIX HAyK H
IIOCTaBJICHHBIX 1.431 MaTEMaTHYE€CKUE METOIbI
3a/ta4 ' TCOPETUYECKOro XapaKkrepa
Crocoben Biazgeer HaBbIKAMH CaMOCTOSITEIILHO
OIPENENATh KPYT YK(VY)- (opMyIHpOBaTh OXKHIAEMBIE
3a71a4y B paMKax 2.4B1 pe3yNbTaThl IPOEKTA B yCIOBUAX
MOCTaBJIEHHOM r06anbHOM [I(POBU3ALKMH 00LIECTBA
LIeJIH U BBIOMPATh
OITUMAJIbHbIE IpuMeHsieT CHCTEMHBIH TOIXO0A IS YMEeT CHCTEMHO OlICHHBATS
N.YK(Y)- o YK(VY)- MOTPeOHOCTE B pecypcax u
YK(V)-2 CIOCOOBI UX JOCTIDKEHHUS CTPaTernuecKoit e
24 2.4VY1 MJIaHUPOBATh MX UCIIONb30BAHUE IIPH
PEIIeHus], UCXOJIs IpoeKTa
o PEIICHUH 331249 IPOeKTa
U3 JefiCTBYIOMUX
TIPaBOBBIX HOPM,
3HaeT NOHATHE HAYYHOTO
HMEIOLIHUXCS YK(Y)-
HHKEHEPHOTO TBOPYECTBA U €r0o
PecypcoB U 2.431
. OCHOBHBIE IIPHEMBI OCYLIECTBICHUS
orpaHHYEHHI
Crnocoben OIIK(Y)- | Bnaneer onbiToM npUMeHEHHUs
TIOHUMATh 2.3B2 COBPEMEHHBIX HH()OPMAIHOHHBIX
MIPUHIMIBI PAOOTHI TEXHOJIOTHH 71 IOKUCKa H BEIOOpa
UHGOPMAIMOHHBIX HEOOXOAUMBIX 3T€KTPOHHBIX
TEXHOJIOTHi; KOMIIOHEHTOB JIJIsSI IIPOEKTHPOBAHUS 1
OCYILECTBIATh CO3aHHUS DIICKTPOHHBIX YCTPOHCTB
MIOKCK, XPaHEHHE, C 6 OIIK(Y)- | YMeeT IpuUMEHSTh COBPEMEHHEIE
06paboTky n TIOCOOCH OCYIICCTBIATE POHCK 2.3Y2 MHPOPMAIMOHHBIE TEXHOIOTUH JUIS
aHanu3 Hay4HO-TEXHHICCKOU HOJTy4eHHs] HOpMATHBHOM
nadopManuy u3 WLOTIK(Y)- undopmaruu 11s 06paboTkn JOKYMEHTALlH M HH(pOpManin
OIIK(Y)-2 Ppa3IUYHBIX ’ 23 JIaHHBIX, IPOBEICHUS CIIPaBOYHOI'0 XapaKTepa,
HCTOYHHKOB U 0a3 ’ HMCCIICIOBAHUS, UCITOIB3Ys HGOﬁXOﬂI/IMI;IX B mporecce
JIaHHBIX, KOMIIBIOTEPHBIE TEXHONOTHH MIPOEKTUPOBAHKS H CO3aHUS
1] TaBJIATH €€ B i
PENCTABIIATE €€ MH(OPMALIHOHHBIE PECYPCBL NIEKTPOHHBIX YCTPOHCTB
TpedyeMoM
dopmate ¢
3HaeT OCHOBHBIE METOIbI TIOHCKA
HCTIONB30BaHUEM o
OIIK(Y)- | mrbopmammu, HEOOXOAUMON B
HHPOPMALMOHHBIX
2.332 MPOIECCe MPOSKTUPOBAHKS H CO3MaHUS
, KOMITBIOTEPHBIX "
JNIEKTPOHHBIX YCTPOUCTB
U CeTEeBBIX
TEXHOJIOTHH
Crocoben JleMOHCTpHUpYeT 3HaHUSI CYITHOCTU Brmazmeer MeTonaMu co3aHust
HCIIONB30BaTh B 1 3Ha4YeHHs nHGOpMAIUHU B HHKEHEPHOH JOKYMEHTAIMH C yIETOM
npodeccnoHanbHO Pa3BUTUH OOBEKTOB HUCIIOIH30BAHUS COOJTIOICHHS TIPABUIT
1 1eATeTbHOCTH WLOTIK(Y) ATOMHOMW YHEPTUH, OTACHOCTEH U OTIK(Y) MH(POPMALMOHHOM 0€30MacHOCTH,
OIIK(Y)-4 COBPEMEHHBIE ’ 41 Yrpo3, BO3HUKAIOIIUX B IPOLIECCE 4.1B2 BJIAJICET HABBIKAMHU MCITOJIb30BAHUS
UH(pOPMALOHHBIE ' oOpalleHus SIepHbIX MaTepHaoB, ’ CHEeNNATH3UPOBAHHBIX TPUKIATHBIX
CHCTEMEI, PaJHOaKTUBHBIX BEIIECTB U IIPOrpaMM M HHCTPYMEHTATbHBIX
aHaIU3UPOBaTh 9KCILTyaTallii CUCTEM CpEJCTB B CBOEH MpodeccnoHambHO
BO3HHKAIONINE IIPH 0e300acHOCTH IIpeIMEeTHOH 001acTi




. CocTaBisiioMe pe3yIbTaTOB 0CBOEHHS
HHaNKAaTOPHI AOCTHIKEHUST KOMIeTeHIUiT o
Kon (1eCKpUNITOPLI KOMIIETEHIIHI)
HaumenoBanue
KOMIIETEeHIMH Kon
KOMIIeTeHIUH HaumeHoBaHHe HHANKATOPA HaumenoBanue
HHIUKATOP Kon
a JTOCTHKEHHSI
9TOM ONACHOCTH U
YIpO3el, VMeeT NIPUMEHATH KOMILIEKCHBIE
cobmozath METOJIbI CO3/IaHHUs1, 00pabOTKH U
OCHOBHBIE OIIK(Y)- | 3amutsl uH(OpMALMH OPH
TpeboBanns 4.1V2 HCIIO/b30BAHNH OQHCHBIX TEXHOIOTHIT
MHOPMALMOHHOH B yueOHOM 1 IPodecCUOHATBHON
6€30I1aCHOCTH, B LETETLHOCTH
TOM YHCIIE
3QIUTEI
roCyapCTBEHHOM
TalHBI o
3HaeT METO/Ibl 3aIUUThHI JITIHON
nHpopMaLuK 1pu pabdote B
OTIK(Y)- dop pup
4133 COLMAIBHBIX CETSX, HMEET
’ [PEACTABIICHIE O HOBBIX
HUHGOPMAILMOHHBIX TEXHOIOTHSX

2. Mecrto npakTuku B cTpykType OOII

[TpakTiKa OTHOCHTCS K BapuaTHBHOM yacTH bioka 2 ydeOGHOro miaaHa oOpa3oBaTeIbHOM
MIPOTPaMMBI.

3. Bua npakTuku, cnocod, gopmMa 4 MecTO ee NpoBeIeHHs
Bujx npakTuku: yuebHas

Tun npakTuKu:
—  NPAKMuKa no NOLYYEHUI0 NPOPeCcCUOHATbHBIX YMEHULL U ONbIMA NPOGDeCCUOHANbHOU
0esimeNbHOCIU,

®opMbI IPOBEICHUSA:
JluckpeTHo (1Mo mepuoy MPOBEICHUS MPAKTHKK) - MYyTeM YepeIOBaHUs B KaJCHIAPHOM yueOHOM
rpaduke NEepuoJIoB y4eOHOro BpEMEHM JUId TPOBEACHMS MPAKTHUKU C MepuojaMu y4eOHOro
BPEMEHH U1 IPOBEICHUS TEOPETUUECKUX 3aHATHM.

Cnoco0 npoBeneHns NPAaKTHKHU: CTallMOHApHAS.

MecTa npoBe/ieHHsI IPAKTHKH: CTPYKTYPHBIE ITO/Ipa3AeiICHUs YHUBEPCUTETA.

JluiaM ¢ OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbSI M WHBAIMJAM MPEIOCTABISAIOTCS
MeCTa MPAKTHK C YIETOM MX COCTOSIHHS 3/I0pPOBBSI M TPEOOBAHHIA 110 JOCTYIHOCTH (B COOTBETCTBHHU
¢ pekomenaanusmu UITPA, oTHOCHTENIEHO PEKOMEHI0BaHHBIX YCIOBUH TpyAa).

4. TlepeuyeHb NJIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHHs NMPH MPOXOKACHUH NPAKTHKH,
COOTHECEHHBIX € INIAHUPYEeMbIMH pe3yJabTaTamMu ocBoeHus OOII

[Tpu npoxo’kIeHUN MPaKTUKU Oy1yT CHOPMHUPOBAHBI CIEAYIOIINE PE3yIbTaThl 00YUEeHUs:

Ilnannpyemble pe3y/IbTaThl 00y4eHHsl IIPH NPOXOKICHAN NPAKTHKA Hunaukarop

JOCTHKEHH S
KOMIIETeHIHH

Kox HanmenoBanue

PITI-1 | [IpuMeHATH 3HAHMSA O 3alUTe HHPOPMAIMU B MHPOPMAIIMOHHOW Cpeie U 382%8’/;5?
MOJrOTABIMBATE TOKYMEHTAIIUIO C TIPUMEHEHUEM STHX 3HAHUIA. ' '

PII-2 | TIpoBOAKTH BBIYKCIICHHS, KAK MATEMATHYECKHX, TAK U (PU3NUECKUX 3a/1a4 Eﬁg;;j
C UCIIOJIb30BAHUEM COBPEMEHHBIX MMAKETOB aHAJTUTHIECKOW MATEMATHKH. ' '

PII-3 | BeimosHATE 00pabOTKY M aHAIN3 JaHHBIX, MOJYYEHHBIX B OKCIIEpUMenTax | 1YK(Y)-1.4

WLYK(Y)-2.4
PI1-4 | BeIOMHATD OOPMIICHHE OTYSTHOM JOKYMEHTALIMU U IPOBOIHUTH 3ALIUTY I/?gﬁg?y?i .
JIOKJIAJIOB C TIOMOIIBIO MPE3EHTALIHIA. WYK(Y)-14

YK(Y)-2.4




5. CTpyKTypa u coaep:KaHue NPAKTHKH

CO,Z[ep)KaHI/IC OTaIlOB IIPAKTUKU:

Ne DTanbl NPaKTHKH, ®opmupyemblii
Heje/H KpAaTKoe cojiepxanue (BUAbI paGoT) pesyabTar
00y4yeHust
1 [ToAroTOBUTENBHBIN JTAIl: PII-1

OobecneyeHne BHICOKOT0 YPOBHS HU(POBOii TPaMOTHOCTH
(xkubep0Oe30MmacHOCTh, OCHOBHI IUPPOBOM (PHHAHCOBOM OE30MTACHOCTH
(pacnpenesieHHbII peecTp), OlleHKa JOCTOBEpHOCTH UH(OopManuu, 1udpoBas
rurueHa (6ospIre JaHHbIE), ICUXOrpadus Ha OCHOBE CETEBOW aKTUBHOCTH:
idpoBoit s3HabU3M B 0€30MMaCHOCTH OOIIEHUS B COLICETSX ).

2-3 | OcCHOBHO# dTal: PII-2
Boimosinenue 10 nHAMBUAYAIBbHBIX 32/IaHUI COIVIACHO PEeHTHHI-IIAHA. PII-3
(McToNb30BaHMUE MAKeTa AHATUTUYECKON MaTeMaTHUKU ISl peIIeHUs
Pa3IMYHBIX 33/1a4 OT MPOCTEHININX BBIYMCIICHUM, ONIEpaIiii Ha/l MaTPUIIAMH,
pelieHus: ypaBHEHUH U CUCTEM YPAaBHEHH, BBIYMCIICHUE TIPEIETIOB, CYMM,
nuddepeHnraioB, HHTErPAIOB, UCCIICIOBAHUS U TOCTPOCHUS rpaduKOB
byHKIMH 10 aHanK3a U 00paObOTKU NaHHBIX C TIOMOIIBIO TPaGHUKOB U
AnMPOKCUMAIUH JaHHBIX aHATUTHYCCKUMHU (QYHKIHSIMH)

4 3aKITIOYUTEIBHBIN JTAIT: PI1-4
3.1 IloaroroBka TeMbl AJisl yIIIYOJIEHHOTO U3yYEHUSI.
3.2. V3yueHne HOpMaTUBHBIX

TpeboBaHui, GOpMHUPOBAHUE

CTPYKTYPHI U COJICpKaHUS OTYETA

0 MIPAKTHUKE.

3.3 Hanucanwe, penaktupoBaHue,

(dopMHpOBaHUE CTIHCKA MCITIOJIb30BAaHHBIX HCTOYHHUKOB
uH(popmanuu, opopmiieHue

MIPUIIOKEHUN.

3.4 TloaroToBKa Mpe3eHTaIH JOKIIA/Ia.

3.5 BeIcTymuieHue ¢ 10K1aJaMH Ha 3aIIUTe MPAKTHKH.

6. (I)OpMI)I OTYECTHOCTH IO MPAKTHUKE

[To okOHYaHMM TPAKTHKH, OOy4aromIMecs MPEIOCTABISIIOT MaKeT JAOKYMEHTOB, KOTOPBIH
BKJIIOYAET B CeOs:
— JHEBHHK 0Oy4aroulerocs mo mpaxkTHKE;
— OTHYET O HpaKTI/IKe.

7. TIpoMe:kyTo4Hasi aTTeCTALUSA

[IpomexxyTounast arrectanus MO TpakTuke B (opme auddepeHIMpoBaHHOTO 3adyeTa
MPOBOJIUTCS B BUJE 3ALIUTHI OTUETA 110 MPAKTUKE.

®DOoH/T OIEHOYHBIX CPEJCTB ISl MPOBEACHUS MPOMEXKYTOUYHON aTTECTAIlMU 1O TMPAKTHKE
SIBJISIETCSl HEOTHEMJIEMOM YacThIO HACTOSLIEH MPOrpamMMbl MPAKTUKUA U MPEACTABIEH OTIAEIbHBIM
JIOKYMEHTOM B TIPHJIOKCHHUH.




8. YdeOHO-MeToaMUYECKOE M HH(POPMALIMOHHOE 00ecIeyeHne MPAKTUKH

8.1. YueOHO-MeTOANYEeCKOe o0ecledyeHue
OcHoBHas IuTEpaTypa

1. XpycrambkoBa, H.A. OCHOBBI KOMIBIOTEPHOW TPaMOTHOCTH : yueO. mocobue
[DnexTponnsiii pecype] / H.A. Xpycranskosa, JI.I'. Korenpman, B.B. MomeukoB. — DIEKTpOH.
man. —  Ilemza:  Ilems3I'TY, 2013. — 40 c. —  Peascum  O0ocmyna:
http://e.lanbook.com/books/element.php?pll_id=62580

2. Hecmepos, C. A. NudpopmannonHas 0e30MaCHOCTh: y4eOHUK U MPAKTUKYM IS
akajmeMuueckoro OakamaBpmara [DnektpoHHbiii pecypc]/ C. A. HecrepoB. — M.: M3naTenbcTBO
FOpaiir, 2018. — 321 c. — Peoicum docmyna:
http://e.lanbook.com/books/element.php?pll_id=62580

3. lamprun B.®. HWudopmanumonHas O0e30macHOCTh M 3ammMTa HWHGOpPMAHUU
[Dnexktponnblii pecypc]/ B.®. IllanbruH. — DIeKTpoH. TEKCTOBble aaHHble. — CapaTos:
[Tpodobpazosanue, 2017. — 702 ¢. — Pexxum gocrymna: http://www.iprbookshop.ru/63594.html

4, Hesikonos, B. I1. Mathematica 5/6/7. [lonnoe pykoBoacTBo : pykoBoxactso / B. II.
HesikonoB. — Mocksa : JIMK Ilpecc, 2010. — 624 c. — ISBN 978-5-94074-553-2. — TexkcrT :
ANEeKTpOoHHBIN // JlaHb :  3nekTpoHHO-OMONIMOTEYHass cucTtemMa. — Pexxum  gocryma:
https://e.lanbook.com/book/1182

JlonoJIHUTe/IbHASA JIUTEpPAaTypa

1. bormanos A.B. Ilaker Mathematica ansi HWH)XEHEPHBIX BBIYUCIICHUH ydeOHOE
nocobue: OakanaBpuara [DnexkTpoHHbld pecypc] / A.B.bornanoB ; Tomckuil moiautexHUYecKUi
yauepcurer (TIIY) . — Tomck: Msg-so TIIY, 2008. — 104 c. — Pexum pgocrymna:
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Cbook%5C176947

2.  Jlpsxonos, B.II. Mathematica 5.1/5.2/6. IlporpamMmMupoBaHWe W MaTeMaTHYCCKHE
Boruncienus / B. [1. [IpsikonoB. — Mocksa: JIMK Ilpecc, 2008. — 573 c.

http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Chook%5C155840

3. KooGenes, Il. Teopus T1IIOOATBEHBIX CUCTEM W WX HWMHUTAIMOHHOE YIIPaBICHUE:
MoHorpagus — Mocksa: HUILl Uudpa-M, 2014. — 278 c.

8.2. UndopmManinoHHOe U POrpaMMHoe odecrevyeHne

Internet-pecypcsr (B 1.94. B cpeie LMS MOODLE wu np. oOpa3oBaTenbHbIe U OMOTUOTCUHBIC
pecypcbl):

1. Kypc B cpene LMS MOODLE. Moayns — «[IpakTrika 1o pa3BUTHIO IUPPOBBIX
KOMITETEHIIHIT». Pabota B oucHOM 10 " 3aIuTa uH(pOpMaIny.
https://stud.Ims.tpu.ru/course/view.php?id=2348

2. Kypc B cpene LMS MOODLE Jletnsas yuebnas npaktuka (ITaker Mathematica).
bazoBbie TPUHIIHITBI paboThI B naKere Wolfram Mathematica.
http://design.Ims.tpu.ru/course/view.php?id=1725

JInnieH3noHHOE MporpaMMHOE oOectiedeHne (B coorBeTcTBrur ¢ [lepeuHemM JIMIIEH3HOHHOTO
nporpaMMHoro odecneyenuss TIIY):

1. Microsoft Office

2. Wolfram Mahtematica
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http://e.lanbook.com/books/element.php?pl1_id=62580
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https://e.lanbook.com/book/1182
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Cbook%5C176947
http://catalog.lib.tpu.ru/catalogue/simple/document/RU%5CTPU%5Cbook%5C155840
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http://design.lms.tpu.ru/course/view.php?id=1725

