MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
TNHAMMKA BA3KUX )KUJIKOCTH, TA3A 1 CTPYH
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.05 [IBurarenu jieTare/bHbIX annaparoB
roz Habopa rpymmnsr: 2026

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 TJTABMOTA30IMUHAMUKA U TEITJIOTEXHUKA
ManamanoB Crenan FOpreBuy, A.¢.-M.H., mpodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel A9 INTASMOT'A3SOANHAMUKA U TEIVIOTEXHUKA

3aBenyromumii kadenpoii Terepuna U.B., K.T.H., [o11.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A9 IVTASBMOTA30JUHAMMUWKA N TEIVTIOTEXHUKA

3aBepytoimii kKadeapoii Terepuna U.B., K.T.H., fo1].




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JUHAMMUKA BSI3KUX JKUJIKOCTH, T'A3A U CTPYH

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI
Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

[TK-1.2 — CnocobeH pa3pabarbiBaTh (py3uueckre ¥ MaTeMaTHuecKre MOJEeNH TPOLeCCOB, a TakKxkKe
BBITIO/IHATEL PAacyeThl TlapaMeTPoB pabouero rporiecca, TeIIOBOTO COCTOSIHUSI M XapaKTepUCTHK ABUTaTe/iel 1

SHEProyCTaHOBOK JIETATEe/IbHBIX allllapaTOB

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:

IIK-1.2

3HAHUA:
OCHOBHBIX CBOICTB )KPI,Z[KOCTEIZ U ra3oB; CTAaTUKW, KMHEMATUKW WM JWHAMHWKU )KH,ELKOCTEﬁ M Tra3oB,

3aKOHOB TeI/I0- ¥ MacCcolepeHoca NPYMeHUTebHO K BHEIIHMM M BHYTPeHHUM 3a/iadaM a3po-TUAPOJUHAMUKY;
0CODEHHOCTelN MaTeMaTHUeCKOro MO/Ie/TMPOBAaHUS JJaMUHAPHBIX U TypOY/IeHTHBIX TeUeHUH HieabHON
U BSI3KOH >XKUIKOCTEM;;

YMeHUs:
WCTIO/Th30BaTh MaTeMaTHueCKUi arrapar ¥ COBpeMeHHbIe BHIUMC/IUTEeTbHbIE TeXHOIOTUU TTPU U3yUeHUN

€CTEeCTBeHHOHAYUHBIX JUCIWMIUIMH; CTPOUTb MaTeMaTHUecKue Mojend (U3UUeCKUX SIBJEHUH, MPH 3TOM
PacCUUTBLIBATh THUAPOAMHAMUYECKHE TapaMeTphl IMOTOKAa >KUAKOCTH (Ta3a) TpU BHEIIHWX W BHYTPEHHUX
TeueHUsIX, aHa/TM3UPOBATh Pe3y/IBTaThl PeIeHNs] KOHKPETHBIX 3a/lau C I1e/TbI0 TIOCTPOeHUs 0ojiee COBEPIIIEHHBIX
Mojiesieit;;

HABbIKU:

TIPOBE/IeHHS TUTIOBBIX a3pO-TUAPOAMHAMUYECKHUX PACUETOB BHEIIHUX M BHYTPEHHUX TeUeHUH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Ouctunmisa JUHAMMKA BA3KNX JKUJKOCTH, TA3A U CTPYM sBnseTca AUCLUNIMHOM
yacrty, popMupyeMoii yuaCTHUKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMMbl MOATOTOBKY T10
HarpassieHuto 24.03.05 [Jsuzamenu semamenbHblx annapamos.

CogepxaHve [JUCLMIVIMHBL SABISETCS JIOTUYeCKUM IpojospkeHueM gucuuiviviH: MEXAHWKA
KNIKOCTHN N TA3A, PU3UKA.

Copep>xaHue [JUCIUTIIMHBL SIBJISIETCSI  OCHOBOM A/isL OCBOEHMS [WCLIUIIMH: IIO,HI‘OTOBKA K
MMPOLEAYPE 3AIIUTHI U 3AIITUTA BBIITY CKHOU KBAJTIM®NKAITMOHHOU PABOTBI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U O0IIenHKeHepHbIe 3HaHUs1, METObI
MaTemMaTU4yeCKOro aHaau3a U MOZle/IMPOBaHus, TeOPeTUUeCKOrO U SKCIIepUMEeHTa/IbHOIO UCC/IeJOBaHMUs B
rpodeccroHanLHON JesiTeIbHOCTH

e OIIK-5 — CrniocobeH 1CIo/b30BaTh COBPeMeHHbIe TIOJX0/bl U MeTO/[bl pellieHust PoeCCHOHATbHBIX
3a7iau B 00/1aCTH aBHUALIMOHHON M PaKeTHO-KOCMHUUECKON TeXHUKH



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyauTOpHBIe 3aHATHSA S
B KOHTaKTHOIi ¢hopme g o
= @ s
B £E zg
-]
¢ | S = S, B | EE
& =) HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL] = © E 4 § g E S ;
< | 2 8 | § | ¥ |EE|¢gg| °¢
5 o % =) 5
/M = £8 E‘g ~
g R
e
=)
4 7 Paaae‘{i 1. ilnHaMHKa BA3KOH )XHAKOCTH M rasa. [luddepeHianbHble ypaBHeHHs BUKEHUS 20 10 6 4 10 5
BSI3KOM JKM/IKOCTH 1 ra3a B 06LeM BHje.
4 7 Paspen 2. JlamuHapHoe Teyenue. HarpsbkeHnst cubl Ba3kocTH. Tensop fedopmanyu 1 18 8 4 4 10 25
cKopocTH Aedopmariyy. ['eoMeTpryeckoe rpe/cTaB/ieHe TeH30pa HalpspKeHUH.
Pazpen 3. Teopusi norpaHu4Horo ¢10s. [ToHsiTHe norpaHuyHoro ciost. JuddepeHipanbHole
4 7 yDaBHEeHHUS JIB)KEHHS! )KUKOCTH B IOrPaHUYHOM cioe. [TOHsTHEe 0 MeXaHH4eCKOM MoA00HH 18 8 4 4 10 25
rotokoB. Kpurepuii Pefinonbaca. Juddepentiyansteie ypaBHeHust [IpaHaTs.
Paspen 4. TypGyienTHBbIe TeueHus1. BosHuKHOBeHue TypOyneHTHOCTH. CpeaHue U
Ty/bCALIMOHHBIe BeTMuKHbI. Onepaiyst ocpeaHenust. IIpuctenHast Typ6y/IeHTHOCTb.
4 7 Tpo6iemMa 3aMbIKaHHsI X OCHOBHBIE MTOAXO/BI K ee pelileHuto. Mozie TypOy/ieHTHOCTH. 52 25 20 5 27 25
TToAX0/bl ¥ METO/ibI BBIUMC/IUTEIBHOTO MO/E/IMPOBAHUS TypOY/IEHTHBIX U CTPYHHBIX TeueHHit
BSI3KOM JKMAKOCTH U raza. CTpyliHble TeUeHHs ¥ TeUeHHs B CIefjax.
Bcero 3a 7 cemecTp 108 51 34 17 57 100
Bcero no gAMCHUIUINHE 108 51 34 17 57 100
3.2. AyAuTOPHBII NPAaKTUKYM
Homep u
P Oo0nemMm,
Ne HauMMeHOBaHUe
Tema NpaKTHUeCKOro 3aHATUA ayp.
n/n pa3jena
4yacoB
JUCHUN/TAHBI
Pa3men 1. [JunamuyKa| YpaBHeHUs ABM>KEHUS BSI3KOU HeCoKUMaeMoi XKuAKoCTH. CIoHCThIe
1  |BSI3KOM >KUJKOCTU U |TeUeHUsI BA3KOM >KUJKOCTU. ToUuHble pellieHHs1 ypaBHeHHUM HaBbe- 4
rasa. Crokca
Pazgen 2. . .
2 | JlaMmHaDHOE OcobeHHOCTU MOZIEJTUPOBAHUS KOHBEKTUBHBIN TEUEHUH B COBPEMEHHBIX 4
P CTeLMaIM3uPOBAHHBIX MPOrPaMMHBIX CpeiaX. Pa3bop mpumMepos.
TeueHue.
Pasnes 3. Teoust OcobeHHOCTY MO/Ie/TUPOBAHUSI TAMUHAPHOTO U TYPOYJIeHTHOTO TeYeHUst
3 A ’ p B Tpy0ax C TIOMOII[bI0 COBPEMEHHBIX CTel[HaTH3UPOBAaHHbBIX 4
TOrPaHUYHOrO CJIOS.
MPOrpaMMHBIX cpefi. Pa3bop npumepos.
Pasgen 4. OcobeHHOCTH MO/IeTUPOBaHUs! TypOy/IeHTHOTO TTOTPAaHUYHOTO CJIOS C
4  |TypOyneHTHbIe TIOMOLL[bIO COBPEMEHHBIX CITeljUaTu3uPOBaHHbIX ITPOrPAMMHBIX Cpef,. 5
TeueHusl. Pa36op npuMepoB.
Bcero 3a 7 cemecTp 17
3.3. CamocrosTennbHas pabdora crygenrta (CPC)
No Homep n HaumeHOBaHMe O0newm,
Copep)xaHue yueGHOro 3ajaHus
n/n pasjesa JMCLMII/IMHBI 4acoB
.. |BbInosiHeHKe npakTUueckoro 3aganus Nel Ha Temy
1  |Pasgen 1. [JuHaMuKa BA3KOH |, " 6
JlaMrHapHOe TeyeHue".
JKUKOCTH Y rasa.
2 N3yuenne marepuana pasgera. 4
3 W3yueHue MaTepHrasa pasjena. 4
Pazpen 2. JlamuHapHoe Y P pasa
4 |Teuenue BrinonHenue npakTuyeckoro 3aganus Ne2 Ha Temy 6
"MogenvpoBaHUe KOHBEKTMBHOIO TeUeHUs .
5 W3yueHue maTepuasa pa3jena. 4
Pazpen 3. Teopus B Y P PaA No3
6 |morpammunoro cos. E BITTOJTHeHUe TIPAKTUYeCKOI'0 3a,aHus "'g Ha TeMy 6
Mo/eMpoBaHue TeueHus ra3a B Tpyoe".
7 W3yueHue MaTepHraia pasjena. 17
Pazpnen 4. TypOyneHTHBIE Y P pasa
8 |Teuerms BrinonHeHue npakTuuyeckoro 3agaHus Ned Ha Temy 10
"Mo/ienMpoBaHue TypOy/IeHTHOTO TIOTPAHUYHOTO CI0s".
6 38226




Bcero 3a 7 cemectp

57

4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI

CEMECTP

HEJAE/IN CEMECTPA

6

8/9| 10

11

12

13

14

15

16

17

7

AP

AP

Ortu. o I13

AP

Bonp. k3

‘YcioBHbIe 0003HAUCHUS:

¢ TP — nriarHocTHYecKas pabora;
e Ortu. no 13 — oTyeT No NpakTUUeCKOMY 3a/JaHHIO;

e Bormp. OK3 — BONPOCHI K 9K3aMeHY.

TeKyIuil KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJJUTCS B JUCKPETHbIE BpeMeHHble HHTepBaJIbl B

ciepyroumx popmax:
e UArHOCTUYeCKas pabora;

® OTYET I10 IIPaKTU4Y€CKOMY 3a[ldHHIO;

*  BOIPOCHI K 9K3aMEeHY.

HpOME)KYTO‘lHaH dTTecTaluda rMpoBogUTCA B d)opMax:

¢ 5S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. W1. A. Benos, C. A. Ucaes. . MogenupoBaHue TypOyneHTHbIX TeueHuil. CI16.BI'TY "BOEHMEX" um. [I.
®. Ycrunona, 2001, 16 3k3.

2. JI. T JloliusHCKMi. . MexaHMKa »XUJKOCTH U ra3a. M.: Hayka. ['1. pez. ¢us.-mar. mut., 1987, 27 5ks.

3. H. A. Bpbikos, B. H. EmenbsiHoB, 1. B. TerepuHa. . [lnHaMuka Bsi3koi >kugkoctd. CI16. BT TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2021, 31. pec.

5.2. [lorionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. A. k. Peitnomnbac. . TypOy/eHTHbIe TeueHUs1 B MH)KeHEePHBIX PUIoKeHUsiX. M.: DHeprus, 1979, 2 3k3.
2. I lllnuxtuHr. . Teopus morpannyHoro ciosi. M.: Hayka. I'n. pen. ¢u3s.-mar. jut., 1974, 2 3k3.

5.3. [lepnogrueckue u3aHus:
He TpeOyroTCSl.

5.4. IlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynnamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YCTHHORA;

3. https://urait.ru/ — I'naBHasi — O6pa3oBarenbHas riatdopma FOpaiit. st By30B U cCy30B..

CoBpemeHHbIe TIpo¢eccHOHabHBIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIe0BaHNH.

WHudopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHZApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcteenHol reHepaii BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:

1. Ansys Multiphysics 2019 Teaching Advanced;
2. Matlab 2015a SP1.

5.6. 'apopmalioHHbIe TEXHOIOTHU:

B3auMoyielicTBue ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. Ansys Multiphysics 2019 Teaching Advanced;
2. Matlab 2015a SP1.

6.3. Ilpouee:

1. pabouee MecTo rperiofaBaress, OCHaIleHHOe KOMITBIOTEPOM C JJOCTYNoM B VIHTepHerT;
2. pabourie MecTa CTYA€HTOB, OCHaIL|eHHbIe KOMITBEOTEPAMU C JOCTYTIOM B VIHTepHeT, npe/jHa3HaueHHbIe
I paboThI B 57IEKTPOHHOM 06pa3oBaTeNbHOU cpejie.



ITpunoxenue 1
K pabouyeii mporpaMme JUCIATLTHHbI
JUHAMUKA BA3KUX )KUAKOCTH, TA3A 1 CTPYHU

AnHoTanusa paboueii nporpaMMsl

Ouciunmida IUHAMUWKA BSI3KUX JKUJIKOCTU, TA3A U CTPYM ssnsercss AUCLUIUTAHON
yacTH, opMupyeMoii yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOIIEHH#H 0/10Ka 1, MporpaMMsbl MOTOTOBKH T10
HarpapyieHuto 24.03.05 /leueamenu nemamenbHbix annapamos. JUCIUIUIMHA peany3yeTcs Ha (dakynbTere A
PakeTHOo-KOCMMueckass Texunka BI'TY  "BOEHMEX" wm. [J.®. Ycrunoea kadegpoit A9
[MITASMOT'A30AHAMUWKA U TETVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
ITK-1.2 CrnocobeH pa3spabarbiBaTh (hH3MUECKHe M MaTeMaTHuyeCcKHe MOJe/M MpOLIeCCOB, a TAK)XKe BBIO/HSThH
pacueThl TapamMeTpoB paboyero Tmpoliecca, TEMIOBOrO COCTOSIHUS U XapaKTePUCTHK JIBUTaTesied U
9HEepProyCTaHOBOK JleTaTe/IbHbIX arlaparos.

CopneprkaHue AVCLUTUIMHBI OXBAaThIBaeT KPYT BOIIPOCOB, CBS3aHHBIX C MaTeMaTUYeCKHUM OITMCAHKEM BSI3KHAX
3¢ peKTOB TpU TeUEeHUU XKUJKOCTU U ra3a. [IUCIUI/IMHA HarpaB/ieHa Ha BhIPAOOTKY HABBIKOB, HEOOXOAUMBIX
JUISl VICC/Ie/IOBaTe/TbCKOM /1esiTe/TbHOCTH B 00/aCTH CO3/jaHUsl HOBOW TEXHUKH U WHTeHCH(UKaLuu pabourx
TPOLIECCOB B M3[e/MUsAX BBICOKMX TEXHOJOTWM, a Takxke [/ TPOBeJeHHs HCC/Ie[0BaHUM IPOLeCCOB U
OTNITUMU3ALIUM UX XapaKTePUCTUK B SHepreTUUeCKUX YCTaHOBKAaX Pa3/IMUHBIX TUIIOB, A/l aKTUBHOTO BiIa/leHUs
MeTO/IaMH PacyeTHOTO MOZe/TMPOBaHMs TypOY/IEHTHOTO TeUeHHs ¥ TeTyioMaccorepeHoca.

[MporpamMmMoii AUCLMIIIMHBI TIPeyCMOTPEHHBI C/leiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
e OTUYeT MO MPaKTUUeCKOMY 3a/[aHHIO;
e BOIMPOCHI K 3K3aMeHY.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ DJK3dMeEH.

OO6m1as  TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBisgeT 3 3.e., 108 u. TIporpaMMol JUCIUMJIHHEL

MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATHs (34 4.), mpakTthdeckve 3aHsaTusi (17 4.), camocTosTesnvHast pabora
ctypenra (57 u).

10



IIpunoxenue 2

K paboueli mporpaMme JUCIHTLTHHbBI
JUHAMUKA BA3KUX )KUAKOCTH, TA3A 1 CTPYHU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue padoThl PexomeHjyemas 1uTeparypa prm:{?éKOCTb’
Paspen 1. [luHaMuKa BA3KOM )XUAKOCTH U rasa.
Bhi/THeH e MPAKTHUeCKOro 3/1aHHs H. A. Bpsikos, B. H. EuMem;ﬂHOB, N. B. TerepuHa. .
Nel Ha Temy "JlaMHapHOe TedeHHe", ) JvHaMmuka :3;131(01/1 xxupkoctu: CI16.BI'TY 6
BOEHMEX" um. [I. ®. YcruHora, 2021 (1-4)
I'. HlnuxTuHr. . Teopusi MOrpaHAYHOrO CJ10s: M.:
W3syuenne maTepuana pasjena. Hayka. I'n. pest. us.-mar. ., 1974 (7-15) 4
Wroro no pazzeny 1 10
Paspen 2. J/lamuHapHoe TedyeHue.
N3yuenue marepuasna paszesa. 4
BbIro/iHe e IpakTHUe CKOTO 3aaHus I'. lmuxTturHr. . Teopust norpaHAyHOro caosi: M.:
Ne2 Ha Temy "Mo/ieTupoBaHue Hayxa. I'n. pea. ¢us.-mat. nurt., 1974 (1-3) 6
KOHBEKTHBHOI'O TeUeHHs .
Wtoro mo pa3neny 2 10
Paspen 3. Teopusi morpaHu4HOro C/10s.
W3yuenue marepuasa pasgea. A. ITx. PetiHonbac. . TypOyseHTHble TeueHUs B 4
BhITNO/IHeHHEe TIPAKTUYECKOTO 3ajaHKsl | MEDKEHEPHBIX MPUIOKeHusx: M.: Oueprust, 1979 (@)
Ne3 Ha TeMy "MogenpoBanue Tedenus | L. ILuxTuHr. . Teopust morpaHuyHOro ciosi: M.: 6
rasa B Tpybe". Hayxka. I'n. pez. ¢us.-mar. juT., 1974 (20)
Wroro no pasgeny 3 10
Pazpen 4. TypOy/ieHTHbIe TeUeHH.
V3yyeHure MaTepurana pasiea. . A. Benos, C. A. Ucaes. . MogenvpoBaHue 17
TypOynenTHbIX Teuenuit: CI16.BI'TY "BOEHMEX"
BrinonHeHue pakTUUeCcKoro 3a/jaHust ym. JT. ®. Yerusosa, 2001 (1-9)
Ned Ha Temy "Mogemposanye JI. T. JToiusgHCKuit. . MexaHMKa KUKOCTH U rasa: 10
TYPOY/IEHTHOTO MOrPaHUUHOTO 05" M.: Hayka. I'n. pesi. ¢u3.-mar. ., 1987 (1-3)
Wroro no pa3peny 4 27
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IIpunoxenue 3
K pabouyeii mporpaMme JUCIATLTHHbBI
JVNHAMMKA BA3KHUX JKUJKOCTH, I'A3A 1 CTPYU

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta

e BOIPOCHI K 9K3aMeHY;

*  OTYET I10 MMPAKTUUECKOMY 3a/JaHHIO;
e 5K3aMeH.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SNOC Moodle:

e IIpU NIPaBUJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBWIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

Bonpocsl K 3K3amMeHy
1. [ToHaTHe "CITOIIHOCTH" Cpefbl.
. DlinepoB u JIarpaHxeB CrOCo0 OMUCAHUS IBKEHUS XKUKOCTH.
. ITonsTHe cyOCTaHI[MAILHOMN 1 JIOKA/IbHOM TIPOM3BO/HOM.
. YpaBHeHHe Hepa3phIBHOCTH /11 CKMUMaeMoH 1 HeCKUMaeMOW XKUKOCTH.
. YpaBHeHUe Diiniepa ABWKeHUs UeabHOMN XUIKOCTU
. 3aKOH COXpaHeHUst SHeprur
. 3aKOH COXpaHeHUs1 UMITY/bCa
. TeH30p M/IOTHOCTH MOTOKA UMITY/IbCA U €T0 Mpe/CTaB/IeHue B 1eKapTOBOM CUCTeMe KOOPJWHAT
. Cusia conpoTHB/IeHUs IPY HEPABHOMEDHOM [IBW)KEHUU.
10. YpaBHeHUe JBUKeHUS BSI3KOUM HeCokKMMaeMo »kuakocty (ypaBHeHue HaBre-CToKca).
11. TIpexcraBnenue ypaBHeHHe HaBbe-CToKCa B BeKTOPHOI (popMe U B MPOEKLIMSAX B [ileKapTOBOW cucTeMe
KOOpJUHAT
12. TeH3op Bs3KMX HanpspkeHUH. Ero dhu3nueckuii CMBIC/ ¥ IPeZICTaB/IeHHe B IeKApTOBOM CHCTeMe KOOPAUHAT
13. T'paHUUHbBIE YC/IOBUS HAa TIOBEPXHOCTH Tea, 00TEKAeMOro MOTOKOM U/IeaTbHOM WK BSI3KOM XKUJKOCTH
14. ®opmyna [lya3eiins fag pacxofa >XUAKOCTH
15. TIpuHLmn nozfo0ust ¥ ero UCIOMb30BaHUE B THAPOAVHAMUYECKHX 3aZiauax.
16. Yucna Peiinonbaca, @pyga, CTpyxans v ux GU3AYeCcKuil CMbICT
17. [IBuKeHHe TeJl B BSI3KOM cpejie PU MaJsibix unciax PeiiHomb/ca.
18. ®opmyna Ctokca
19. TTorpanuuHbIi cioi. ObTekaHue TOTyOeCKOHEUHOM T/IaCTHHBI.
20. Ypasuenus IIpanatis.
21. Teopema Crokca
22. Teopema I'aycca

OO UTR, WN

OTueT 1o NPaKTUYECKOMY 3aiaHHI0

Otyet 1o npakthyeckoMy 3aganuto (I13)
Ortuer nio I13 nipeacraBsisieTcs B rle4aTHOM BHe B opmaTe, MpeayCcMOTpeHHOM 1abioHoM oTtueTa 1o I13.
Ortuer 1o I13 momwkeH copepykarb:
- IOCTAHOBKY 3a/laul, MaTeMaTUueCKyt0 MOJie/ib U OCHOBHbIE pacyeTHbIe COOTHOILIEHUSI UCIOb3yeMbIX
METO/IOB pellleHus;
- CXeMy pacyeTHOH 00/1aCTH C XapaKTePUCTUKAMK CETKU, KPAeBbIMU U Haua/TbHBIMU Y CTIOBUSIMH,
peaii30BaHHLIMU B PelllaeMOM BapUaHTe;
- rparyeckoe npe/cTaB/ieHue MOyYeHHbIX pe3y/bTaToB;
- cofiepyKaHue MCC/IeloBaTeIbCKOT0 3a/laHus, pe3y/IbTaThl BHIUMCIUTEIBHOTO MOZe/TMPOBAHKS, aHaIu3 U
BBLIBO/IbI 110 TIPOBE/IEHHBIM HCCIIeI0BaHUSIM.

3amgura I13

3amuTa I13 mpoxoauT B hopMe /I0K/IaZia CTY/I€HTA TI0 BBITIOIHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCKHI
niperiofaBaresisi. [Iporjesiypa 3aIiyThI BK/IIOUAeT OTBETHI Ha BOMPOCKHI TIperofiaBare/ist o paboTe v paszieny
Kypca. B xoze 3amursl [13 oOyuaroriyecs: 10/DKHbI POAEMOHCTPUPOBATEL 3HAHUS, YMEHUSI U HABBIKU:

- KY/IbTYPY peud Tpy U3JI0’KeHUM CBOWX MBIC/Iel, TIOTMUHOCTh B TIOCTAHOBKE U M3/I0KeHUU MaTepuara,
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- IOHMMaHue N0CTaHOBKY 33/|aul, 3HaHHe OCHOBHBIX 3/IeMEHTOB MareMaThueckoi Mozeny, (opMyIMpoBKa
Haya/bHbIX ¥ TPAHUYHBIX YCI0BUH, 000CHOBaHME OCHOBHBIX YITPOLIAIOIIUX [TOJI0XKEeHHH;

- YMeHHe OTpeJie/IuTh MeCTO UCC/IeIOBaHHOTO SIBJIEHHSI B KOHKPETHBIX TeXHUYeCKUX TpoLieccax u
YCTPOWCTBAX;

- yMeHUe aHa/IM3UPOBaTh [10/IyYeHHble pe3y/bTaTbl 1 YMeHUe [IPOrHO31MPoBaTh XapakTep IPOoLeCcCcoB B
TeXHUYEeCKUX YCTPOHCTBaX HA OCHOBAHUMU IIOyUEHHBIX [JaHHBIX;

- yMeHHe CaMOCTOSATe/IbHO MOAU(ULMPOBaTh MaTeMaTh4yeCcKle MOJe/IN 1 IIpOrpaMMHbIe CpefcTBa sl Liesield
KOHKPETH3aLiH WIH PacIMpeHust 00/1aCcTy PUIOXKeH s Mojiesield, MCTI0b30BaHHBIX B paborTe.

OrieHka 3aiuThl paboThl BeICTaB/sieTcs 110 100 6abHOM 11Kasie C yUéToM:

- BeIMoTHeHue 13 — 40 6Gansos,

- oopm/IeHHE TTOSICHUTE/IbHO 3arucku — 20 0asioB,

- 3aII[UTa pe3y/bTaToOB, OTBETHI HA BOTMPOCKI U UX JIOTHKA, Ky/IbTypa peur — 40 6anos.
I13 cuuTaeTcst mpuHsTOM 1py Habope Gostee 80 6annoB.

JIK3aMeH

OK3aMeH, BK/IIOUaeT B ce0st 3a/iady 1 O/IMH//IBAa KOHTPOJIBHBIX BOMPOCA TI0 BBIOOPY TIpero/iaBaresis
IT7ist MOSTyYeHUsT «OT/IMYHO» TPeOyeTCs BBITIOHEHUE BCEX KOHTPOJIbHBIX MEPOMPHSTHH 0 AUCIUIIIUHE,
MpeAlyCMOTPEHHbBIX pabouell MporpaMMoH, pellieHure 3a/lauu ¥ TPaBU/IbHBIN OTBET Ha BOTPOC/BOTIPOCHI.

1711 IONTyYeHus1 «XOpOILI0» TPeOyeTCs BIMOTHEHNE BCEX KOHTPOJIBHBIX MEPOTIPUATHIA 0 AUCLIUIUIUHE,
MpeJyCMOTPEHHBIX paboueli MporpaMMoOH, pellieHre 3a/lau U MPaBUIbHBIHA OTBET Ha BOIIPOC.

17151 TTIOSTyYeHUs] «YIOBIIETBOPUTETEHO» TPeOYyeTC s BLITIOTHEHHE BCeX KOHTPOJIBHBIX MEPOTIPUSTHH 110
[TUCLIUTUTUHE, TIPe/lyCMOTPEHHBIX paboueli MporpaMMol 1 TIpaBU/TbHBIM OTBET Ha BOTPOC.

Or1leHKa «Hey/I0BIeTBOPUTEIEHO» BBICTAB/IAETCS CTYAEHTY, 00HAPY>KUBIIIEMY MPOOE/IbI B 3HAHUAX OCHOBHOTO
yueOHOro MaTepuaria, [JOMyCTHUBIIIEMY TPUHIIAIIHAIbHEIE ONTUOKY B BLIMIOJIHEHUM TTPEYCMOTPEHHBIX
nporpammoii 3ajjannii. Kak mpaBusio, orieHKa «Hey/I0B/IeTBOPUTEIbHO» CTABUTCS CTYZleHTaM, KOTOpbie He
MOT'YT MPOJIO/KUTE 00yUeHre UK TIPUCTYITUTD K TIPodeCCHOHATBHOM [iesaTeTbHOCTH 10 OKOHYaHUM By3a 6e3
JIOTIOJTHATE/TBHBIX 3aHATHH 10 COOTBETCTBYIOIIEH JUCIIUTITHHE.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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= o
4 7 Paspen 1. [lunamuka BA3KOH 20 | 10 6 4 10 75 Bormpocs! K
JKM/JKOCTH U rasa. 9K3aMeHy
4 7 |Pa3pesn 2. JlaMmuHapHoe TeyeHuUe. 18 8 4 4 10 25 Boripocer
3K3aMeHy
4 7 Paspen 3. Teopuss norpaHu4Horo 18 8 4 4 10 75 Borpocs! K
c/1o1. 3K3aMeHy
Oruer 1o
4 7 |Pazpen 4. TypOynentHbie Teuenus. | 52 | 25 | 20 5 27 25  |[IpakTUYeCcKoMy
3a/JaHUI0
Bcero 3a 7 cemecTp 108 | 51 | 34 17 57 100
Bcero no gucuniuHe 108 | 51 | 34 17 57 100
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OneHouHble MaTepuabl o guciunaude JUHAMMKA BA3KUX )KUJKOCTU, TA3A 1
CTPY!

ITK-1.2 - CnocobeH pazpabambieambp ¢pusuueckue u mamemamuueckue mMoode/au NPoyeccos, a makdice
6bINO/AHAMb pacyemsl napamenpoe pabouezo npoyecca, mens08020 COCMOSTHUSL U XApAKMepucmuKk
dguzameiell U 3Hep20yCMAHOBOK /lemame/bHbIX ANNApamos

Ne 1 TlpouuTaiiTe TEKCT ¥ yCTaHOBUTE NOC/Ie[0BaTeIbHOCTh

B npaxTuke pelileHrs ra3oHaMAYeCcKUX 3a/,ad IIMPOKO UCI0J/Ib3yeTCs IPUHLIMI ycTaHoB/eHus. Ero
0CJIe/J0BaTeIbHOCTh!

1. anropuT™m pellieHUst HeCTalMOHApHOH 3a/a4uu
2. pellleHre HeCTaL[MOHAPHOM 3a/jauu MpH t — o0
3. vCXofiHAasl CTallOHApHasi KpaeBasi 3a/jaua

4. HeCTallMOHAPHa#A 3aJa4yad CO CTAallMOHAPDHBIMU I'PDaHUYHBIMUA U ITPOXW3BOJ/IbHBIMU HAUd/IbBHBIMU
yC/10BUAMUA

Ne 2 TIpouwTaiiTe TEKCT M 3alMILMTe pa3BePHYThI 000CHOBAHHBIN OTBET

Kaxk Ha3bIBaeTCsl C/I0M XKUAKOCTH, TIPUTIETAIOIINI K ITOBEPXHOCTH 00TEKaeMOro Teia,B KOTOPOM
JOMUHUPYET BJTUSTHYE MOJIEKYJISIPHOM BSI3KOCTH ?

Ne 3 TIpounTaliTe TEKCT U 3aIMIIUTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET
Kak Ha3bIBaeTCsl JKUAKOCTh, B KOTOPOUM OTCYTCTBYET BHYTPEHHEe TPeHUe
Ne 4 TIpouuTaliTe TEKCT Y 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

C TOYKM 3peHHs MeXaHHUKH )XUAKOCTU U ra3bl MOXXHO OMpeJle/TUTh KaK Cpelibl, B KOTOPBIX NPU
PaBHOBECHY Kacare/ibHble HalpsKeHUs! CyLLeCTBOBAaTh He MOTYT. UTO M3 5TOro MOXKHO CKas3aTb O
JlaBjieHU! ?

Ne 5 TIpouwuTaiiTe TEKCT U 3aIUILIUTE PAa3BePHYThI 000CHOBAHHBIN OTBET
B KakoM IorpaHMuHOM CJI0e COIPOTHB/IeHHe Oosbllie: B JaMUHAPHOM UK TypOy/IeHTHOM ?
Ne 6 TIpouuTaiiTe TEKCT W 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

B cnyuae ra3oB HopMasibHOe HarpsiKeHre BCer/ia HarpaB/ieHO BO BHYTPh, TO eCTh UMeeT XapaKTep
JIaBJIEHHS, B CJTyYae XXUAKOCTH JlaByieHre 00yCIOB/IEHO ee CKaTHeM, a TaK Kak KacaTesbHbIe
HaMps>KeHUs1 He BO3HUKAIOT, TO YTO MOXKHO CKa3aTh 00 yMPYTryUX CBOHCTBAX >KUAKOCTH?

Ne 7 TlpouuTaiiTe TEKCT U yCTaHOBHUTE COOTBETCTBUE

K Ka>k710i1 O3UIWH, JaHHOU B JIeBOM CTO/IOIIe TIoI6epUTe COOTBETCTBYIOLIYIO TIO3UIIHIO U3 MPABOTO
cronbiia

CgoiicTBO Omnpegenenue
1. BsiskocTb A. Macca equHMILIBI 00bEMa
2.Hampsbkenve b, CBOMCTBO OKa3biBaTh COMPOTUB/IEeHUE AedhopMaliuu
3. ITnoTHOCTH B. Cuna TsokeCTd eMHHULbI 00beMa

I'. pe3ynbTUpYytOIlasi BHYTPEHHUX CUJI, OTHECEHHas K e[JUHULIe

4. YnenbHbIN BeC
T7I0IIaJU CeueHust

[I. COBOKYITHOCTb HalpSKEHHH BO BCeX CeYeHUsIX, MPOXOJAIIMX yepes
JIaHHYIO TOUKY

Ne 8 IIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

K Ka>k7i0#1 1MO3UI[|H, AaHHOM B J1eBOM CTOJIOIie IoAGeprTe COOTBETCTBYIOLIYIO TIO3ULIHIO 13 MPABOTO
cTonbua:

O6nactb

HasBanue kpurepus mogo0us
NIpUMeHeHUsI

1.TeronpoBogHOCTL A. Maxa - M, Kuyzacena - Kn
2. ugpoguHamuka b, ®@ypee - Fo, buo - Bi
3. razoiMHaAMHKa B. ®pyga - Fr, Diinepa - Eu, PeitHonbaca - Re, TTekne - Pe
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I'. Pefinonbaca - Re, I'pacroda - Gr, [Tparatis - Pr, Siinepa - Eu,
Hyccesnbra - Nu

Ne 9 TIpounTaiiTe TEKCT ¥ YCTAaHOBUTE TTOC/Ie/JOBAaTeTHHOCTD
ITpuMeHeHMe TeOPUH TIO00HST COCTOUT U3 C/IeTYIONUX TAOB:

1. mpuUpaBHUBaHWe KPUTEPHEB MOI00Ms "HaTyphl" 1 "Mojen”
2. 3aIMCh UCXOAHOW CUCTeMbI ypaBHEHUM
3. MpuBe/ieHUe YPaBHEHMI K Oe3pa3MepHOMY BUY

4. BBe/leHNEe XapaKTePUCTUUECKUX MaciiTaboB

Ne 10 IIpouunTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMILIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
CooTHoLIeHre MeXJYy CUIaMU UHEPLIMU U CHUJIaMU BSI3KOTO TPEHUsI XapaKTepr3yeT:

1. uyncno Crpyxans
2. urcno PeliHosb/ca
3. uucno Jiinepa

4. yucno Hyccenbra

Ne 11 TpouwnTaiiTe TeKCT, BbIOEpHTE MPaBHI/IbHBIE OTBETHI M 3alTUIINTe apryMeHTbI, 000CHOBBIBAOLIHe BEIOOD

OTBETOB
K kHeMaTtrye CKUM MOHSTUSIM, C/Ty>KalllyiM [Ji OTIMCAaHUA ABYXKEHUWS XKUAKOCTHU, OTHOCATCA:

1. BeKTOp MepeMeleHUs
2. BEKTOpP CKOPOCTU
3. LMPKY/ISLUs

4. MOMEHT UMITy/IbCa

Ne 12 TIpouuTaiiTe TEKCT, BEIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD

OTBETOB
K mecTHBIM COIMPOTUBJ/IEHUAM OTHOCATCA:

1. BHe3arHoe Cy>keHue
2. TIOBOPOT TIOTOKA
3. yCKOpeHUe MOToKa

4. BHe3arHoe paclivpeHye

Ne 13 TIpouuTaiiTe TeKCT, BBIOEPUTE MTPABU/ILHBIN OTBET U 3aMUIIMTe apryMeHThI, 000CHOBBIBAIOIIHE BEIOOD

OoTBeTa
Kakoe u3 CI)I/IBI/ILIECKI/IX CBOMCTB KHUAKOCTU XdPAKTEPU3YeT €€ MHEPTHOCTh:

1. ucnapsieMocCTb
2 .BAA3KOCTh
3. IVIOTHOCTh

4. C)KMaeMOCTb

Ne 14 TIpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIN OTBET U 3alMIIMTe apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD

oTBeTa
OTHoL1LIeHe JIOKATbHOTO YCKOPEeHHs K KOHBeKTBHOMY XapaKTepU3yeTCs:

1. uncno PefiHonbiaca
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2. yucno ®pyna
3. uucno Crpyxans

4. yucno Junepa

Ne 15 TTpouwnTaiiTe TEKCT, BbIOEpUTE MPABU/IbHbIE OTBETHI M 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIE BEIOOP
OTBETOB

Cyl11leCTBYIOT CJieiyIolijie MeTOAbI OMMCaHUs ABUXKEHUST )KUIKOCTH:
1. metoz PeliHonbaca

2. MeTog Diyiepa

3. meToq HeroToHa

4. metoy, Jlarpanka
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