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(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)
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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)

24.03.03 ban/McTUKaA U TH/AP0a’poAHAMMKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A9 ITNTABMOTA3OAMHAMUKA U TEIVIOTEXHUKA
Edpemor Anekceii BnajumMupoBuu, cTapliuii penojaBarenb

[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
TEIVIOOBMEHHBIE AITITAPATBI

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:

IICK-2.3 — Crioco6HOCTE K BBITIOTHEHUIO PACUeTOB M KCIIEPUMEHTOB, a Takke O(QOPMIIEHUIO Pe3y/bTaToB
WCCiejoBaHUKA M pa3paboToK MO a’poruzpora3’o[vHaMHMKe M TpolieccaM TeryiooOMeHa [Jisi 3/1eMeHTOB
KOHCTDYKIUH U3/ie/THi aBUAIIMOHHOM U PaKeTHO-KOCMHUEeCKOM TeXHUKU

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
IICK-2.3

3HAHUS:
OcobeHHOCTH pacuéTa TeryiooOMeHa MeXIy TeIUIOHOCHTEe/NSIMA B Terio0OMeHHBIX — armaparax

Pa3/TUUHEBIX TUITOB;
MeToibl aHanmM3a W pacuéTa [MapaMeTpoB IPOIeCCOB TeryiooOMeHa, OCOOEHHOCTH pacyéTa

Terionepeaayu 1py ABM>KeHHWHW TeIJIOHOCUTEeJIS B KaHa/laX TeI/I000MeHHBIX dIriapaTos;

YMeHuUsi:
PemleHne MaremaTtMyecKMX MoZesiell MpPOLIECCOB TeIUIONepesaud, BbIJieNsAd U3 HUX OCHOBHBIE U
BTOPOCTeTeHHbIe. BhisiB/ieHre XapaKTepUCTHK, OTpeenstoiiuX 3pQeKTHBHOCTD TeII000MeHHBIX araparos;

HAeblKuU:
Pa3p863TI:IBaTb MaTeMaThueCKre MOZJEe/IM TEeIVIOBbIX W T'MApaB/IMYE€CKHX IIPOLIeCCOB, TMPOTEKAKIHUX B

TeI/I000MeHHBIX daririaparax.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmnaa TEINIOOBMEHHBIE AIITIAPATHI siBnisieTcst AUCIMIUTMHON YacTH, opMupyemoit
y4acTHMKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMMbl MOATOTOBKY 110 HarpaBiieHuto 24.03.03
Banaucmuka u 2udpoaspoduHamuka.

CogeprkaHue JUCLUIVIMHBI ABJIseTCs jorndyecknM npopopkenreM aucrmiuivd: JHEPTETUYECKUE
YCTAHOBKMN, TEIVIOIIEPENAYA, TEPMOJUHAMMKA, T'MAPAB/IMKA B APKT.

Cogep)xaHue AUCLUIIIMHBI HBHHETCHUOCHOBOﬁ s oceoenust gucuurivd: TASOUHAMUMKA U
TEINIOOBMEH BBICOKO3HTAJIBITMUHBIX ITPOIIECCOB.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 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

¢ TICK-2.1 — CriocobHoCTh pa3pabatbiBaTh (pr3nyecKre U MaTeMaTHUeCKUe MOJIE/TH COBOKYITHOCTH
TIPOL[ECCOB a3POrH/POTra30JMHAMUKH U TeIiooOMeHa

¢ TICK-2.2 — Cnioco6HOCTb MOHUMATh (hU3UUYECKYIO CYIITHOCTh a3pPOTrUpOra3ofuHaMUUeCKIX TIPOIieCCOB
U MPOLeCCOB TeTyiooOMeHa U pa3pabaTbiBaTh METOA0IOTUY UCCIeA0BAHUM 3/1IeMEHTOB KOHCTPYKLIMU
W3eNii aBUAlIMOHHOU 1 PAKeTHO-KOCMUYeCKOW TeXHUKHU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

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

AyauTOpHBIe 3aHATHSA S
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Pa3paen 1. YcTpoiicTBO M NPUHIMI AeHCTBHS TEIUI000 1X paroB. YCTPOWCTBO
4 7 Teryio00MeHHbIX arraparoB. [1poLieccl, MpoTeKarolye npu paboTte TerI006MeHHbIX 19 8 6 2 11 15
anmnaparoB. MecTo Tern000MeHHbIX alnapaToB B TEMIOBOH cxeMe 00beKTOB IHePreTHKH.
Paspen 2. Knaccudukanusi npoMbIIeHHbIX TeI/I000MEHHBIX annaparoB. YCTPONCTBO
4 7 CMUPA/IBHBIX Y IUIACTHHYATHIX TEIIO0OMEHHBIX alnaparoB. YCTPONCTBO MOZ0rpeBaresis 36 18 12 6 18 25
ceTeBOii BO/Ibl. YCTPOICTBO rpaIupHU. YCTPOICTBO pajiiaTOPOB OTOILIEHHUS].
Pa3pen 3. MHTeHCH(UKALMA Ter/1000 1X paroB. [ToBbiieHre ko3 duimeHTa
4 7 Tertootgaur B TOA. Ope6penue paboueii moepxHoct TOA. 19 9 6 3 10 20
Paanen 4. OCHOBHbBIE M0/I0OKEHHs MPOEKTHOro pacqe’ra TeIl. para.
4 7 Tennosoii pacuér TOA. T'upomexanndeckuii pacuér TOA. CoBMeCTHBIN pacqe’r TOA. 34 16 10 6 18 40
Bcero 3a 7 cemecTp 108 51 34 17 57 100
Bcero no gucuuninHe 108 51 34 17 57 100
3.2. AyAMTOPHBIA MPAKTHKYM
Ne Homep 1 HanmeHOBaHue pa3jesa Oo0nemMm,
Tema npakTH4YeCKOro 3aHATUA
n/n JMCLUILIVHBI ay/i. 4yacoB
1 Pa3men 1. YcrpoticTBo v IPpUHINI JielicTBUS  |PeltieHne 3aiau o Tervionepeaade uepe3 9
TeryI000MeHHBIX arrapaToB. CTEeHKY
7 Mertopuka pacuéra CrivpanbHbIX U 9
TM/IACTUHYATLIX TeTUIOOOMEHHBIX arrapaToB
3 Pasgen 2. Knaccudukarys poMbliiieHHsIx  (MeToauKa pacuéTa nojorpesaresisi CeTeBoi 1
TeTIO0OMEHHBIX arapaToB. BOJbI
4 Metopuka pacuéra rpajupHU 1
5 Mertopyka pacuéTta paguraropa OTOIIEHUS 2
6 Pazgen 3. InTeHcHdUKaLysa TeryioooMeHHbIX |Crioco6bl MOBLIIIEHUS KO3dduiireHTa 3
arrnaparos. terionepenaur B TOA
v MeTopviKa pacyéra TeryioBoro banaHca u 7
TeMreparypHoro Haropa TOA
8 Pazpen 4. OcHoBHBIE NOI0)KEHUS TPOEKTHOTO |MeToauKa pacuéTa MeCTHBIX 7
pacuéTa TeryI000MeHHOro arnapara. compoTuB/ieHu# B KaHanmax TOA
9 AHanu3 pe3yJbTaToB TEIVIOBOTO U 7
ruapomMexaHndeckoro pacuéta TOA
Bcero 3a 7 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Homep n
Ne HaNMeHOBaHue Oo0neMm,
CopepkaHue yueOHOr0 3aJaHus
n/n pa3pena 4acoB
JUMCLUIINHBI
Pasgen 1.
VeTDONCTEO 1 CamocTosiTeTbHOE U3yUeHHe TeOPEeTHUECKOro MaTepHaa (pabora ¢
P o JIEKIIMOHHBIM MaTepyasioM U JuTepaTypoii). [loaroToBka K
1  |mpuHUMI JeHCTBUS 11
MPaKTUUECKUM 3aHATHsM. PaboTa HaJi KypCOBBIM TIPOEKTUPOBAHHUEM.
TETI000MEHHBIX
IToaroroBka K 3a4yeTy 10 JUCLIUIIIVHE.
arraparos.
2 |Pasgen 2. CamocTosiTeNTbHOE U3yUeHHe TeOPeTHUeCKOro MaTepHraa (pabora ¢ 18
Knaccudukanus JIEKLIIMOHHBIM MaTepHrajioM U JiuTeparypoit). [loaroroBka K
MIPOMBIIIIEHHBIX IpaKTUYeCKUM 3aHATHSM. BriloHeHye JoMalllHero 3aaHus 110
6 21532




TerI000MeHHbIX

arirapaTosB. 3a4eTy 1o ANCHUIIMHE.

paszgeny. Pabota Haz KypCcOBBIM MpoeKTHpoBaHreM. [10AroToBKa K

Pazpen 3.
Nurencudukarms
TeryI000MeHHbBIX

darriapdaToB. HOAFOTOBK& K 3a4eTy 110 AUCLUIT/IMHE.

CamocTosiTenlbHOe M3y4yeHHe TeopeTUYeCcKoro Marepuaa (pabora c
JIEKLIMOHHBIM MaTepranoM U auteparypoit). IlogroroBka K
MPaKTUYeCKUM 3aHATHUsIM. PaboTa Hafl KypCOBBIM MPOEKTUPOBAHHEM.

10

Pasgen 4. OcHOBHBIE
T10JIOXKEeHHS
IIPOEKTHOI'O pacyéra
TeTI000MeHHOTO
arriapara.

3a4eTy 10 AUCLIUTLIHHE.

CamocTosiTenlbHOe M3y4yeHHe TeopeTUYeCcKoro Marepuasa (pabora c
JIEKLIMOHHBIM MaTepyaioM U autepatypoit). IlogroroBka K
MpaKkTHUeCKUM 3aHsThsIM. [ToAroToBKa K KOHTPOIbHOM pabore 1o

pazgeny. PaboTa Haji KypcOBBIM MTpoeKTHpoBaHueM. [1oAroToBKa K

18

Bcero 3a 7 cemectp

57

3.4. KypcoBoii mpoeKT

COJEPXAHUE OTAITA

TIEPHO]]

NCIIO/IHEHUSA

(aegemm
ceMecTpa)

IVIAHUPYEMOE
BPEMHI (uac)

Ortarn 1. O3HaKOM/IeHYe C 33laHkeM Ha KypCOBOe IIPOeKTUPOBaHUeE.
YTOuHeHHe UCXOAHBIX JaHHBIX AJI pacuéra

1-3

Otan 2. Pacuét mapameTpoB TeryiooOMeHHOTO0 anrapara Turma "Tpyba
B TpyOe"

Oran 3. Pa3paboTka MaTeMaTU4eCKOi MO/ie/d pacuéTta
TerI000MeHHOTO arrapara Ko)kKyxoTpybHoro Tvna. [IpoBezeHne
TEIJIOBOTO U TH/IPAaB/INUECKOTO PaCUéTOB

16

Jran 4. OdopmiieHue 1MoTyueHHBIX Pe3y/IbTaToB B BUE
TIOSICHUTE/TLHOM 3aMUCKK coracHo TpeboBaHusM. OOBEM 3amMCKH -
He MeHee 25 CTpaHuL.

14 - 15

Oran 5. 3amuyra KypCoBOro IpoekTa

16 - 17

Bcero 3a 7 cemecTp

36

4. POPMBbI KOHTPOJIA OCBOEHVA JUCLIUII/IMHbI

CEMECTP

HEJEJ/IN CEMECTPA

4 6 10 | 11| 12 |13

14

15

16 17

7 oc| | op 13 | 1p oC

Kourtp.P.

AP | KII, 3au.

YcnoBHbIe 0003HAYEHUS:

P — nuarHocTuueckasi paboTa;
OC — yCTHBIM OTIPOC CTY/IEHTOB;
[3 — nomaiHee 3asjaHue;

KII — KypcoBoii IPOEKT;
KouTp.P. — KoHTpo/ibHast paboTa;
3ad. — 3a4erT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B

crenyromux Gopmax:
e UArHOCTUYECKas pabora;
*  YCTHBIH OIPOC CTY/I€HTOB;
e JiOMalllHee 3a/]aHueE;
e KypCOBOM IIPOEKT;
e KOHTpOJbHas pabora.
IIpome)xyTouHas arTecTalusi TIPOBOJUTCS B hopMax:
3auer.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. A. Anekcanzpos, A. M. Apxapos, 1. A. Apxapos. . Teruiorexauka. M.: U3g-s0 MI'TY um. H. 3.
Baymana, 2017, 22 3k3.

2. B. B. CaxuH. . TerutooomenHbie armapatel. CT16.BI'TY "BOEHMEX" um. []. ®@. YctuHoga, 2010, 122
9K3.

3. B. B. Caxun ; BI'TY "BOEHMEX" um. []. ®. YcTrHOBa. YCTPOWCTBO U JIeHCTBHE SHEPTeTHUeCKUX
ycTaHoBOK. KH. 2 Ta3oBble TypOuHbL. TeroooMeHHble armapatel. BITY "BOEHMEX" um. [T. @.
YcrtuHoBa, 2015, 3. pec.

4. B. B. CaxuH, E. M. T'epiuman, H. A. Bpbikos. . Teronepesiaua B ipuMepax u 3agauax. CI16.BI'TY
"BOEHMEX" um. . ®. YctuHoga, 2019, 84 k3.

5. E. M. TepnumaH, A. B. Edpemos, B. B. CaxuH. . IIpoeKTHBIN pacuéT Terjio00MeHHOTO arapara.
CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2022, 43 3K3.

5.2. [lonionHUTeNbHAs IUTepaTypa Mo JUCLUIIIUHE:

1. H. A. Bpeikos, E. M. TI'epiiuman, B. B. CaxuH. . TerioodmenHble armapathl. CI16.: HULT APT, 2020, 1
9K3.

5.3. [lepuogrueckue u3aHus:
1. DHeprocbepekeHuUe.

5.4. IlepeueHb pecypCcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUS1 TUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THMOTeYHbIe CUCTEMBI:

1. https://urait.ru/ — I'maBHas — Ob6pa3oBarenbHas riatdopma FOpaiit. [l By30B U CCYy30B;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
BubnuoteuHo-u3zparensckuii ueHTp BI'TY "BOEHMEX" um. I.®. YctuHoBa — PyH/1aMeHTabHast
6ubmioreka BI'TY «BOEHMEX» um. [].®. YcTuHOBa;

3. https://e.Janbook.com/ — 3BC JlaHb.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 31eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOoTeKcTOBast 3neKTpoHHas 6rbsmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCC/IeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:
1. TexskcnepT — MHbOpMaLMOHHBIH [IOPTa TEXHUUeCKOIo peryauposanus: HopMel, npaBuia, cTaHiapThl
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos

cobcrBenHoii reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- vHGOpPMaLMOHHBIN TOPTas MPABOBOM WHGOPMALIUH.

5.5. IIporpamMMHOe obecIieueHHe:
He Tpe0yeTcs.
5.6. 'Hpopmal[oHHbIe TEXHOIOTHU:

B3auMoyielicTBHe ¢ obyuaronumucs nocpenctBom SMOC Moodle BT TY «t BOEHMEX» um. [I.®. 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:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

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 paoueii mporpaMme AMCLUILIHHbI
TEIIZIOOBMEHHBIE AITTIAPATBI

AnHoTanusa paboueii nporpaMMsl

Ouctuninia TEINIOOBMEHHBIE AIIITAPATBI siBnsieTcss AUCUUIIIMHON YacTH, ¢opMupyemMoi
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, mporpaMmbl MOATOTOBKY I10 HarpasieHuto 24.03.03
Baaaucmuka u eudpoaspoouHamuka. JuciyriimHa peanu3yeTcss Ha (akynbreTe A PakeTHO-KOCMHYeCKOU
texuukd BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadeppoit A9 IIJIASMOIA3OVMHAMUKA U
TEITVIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-2.3 CriocoOHOCTh K BBITIONIHEHHIO pacyeTOB W JKCIIEPUMEHTOB, a TaKKe OGMOPMIIEHUIO pe3y/bTaToB
WCC/e/IOBaHUN M pa3paboTOK MO a3pOruzpora3ofuHaMUKe M MpoljeccaM TermooOMeHa /s 37eMeHTOB
KOHCTPYKLMU U37e/nii aBUAl]MOHHOM U paKeTHO-KOCMUUeCKOM TeXHUKHU.

CojepkaHue [JUCLIMIVIMHBI OXBaThIBaeT KPYI' BOIPOCOB, CBSI3aHHBIX C TeOpHeN U MeTOJUKOM IPOEKTHOIo
pacuéra pa3/MYHBIX THIIOB TIPOMBIIIJIEHHBIX TeIIo00MeHHbIX ammaparoB. Ocoboe BHUMAaHHe Y7essieTcs
KOHCTPYKLMSIM pa3HbIX TUIIOB TOA 1 0cOOEHHOCTSIM aJTOPUTMOB MX TeIUIOBLIX Y THPaBINUeCKUX PaCUéTOB.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyIuil KOHTPOJIb YCIIeBAaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
e YCTHBIN OMNPOC CTYZeHTOB;
e /lOMalllHee 3a/laHue;
* KypCOBO! ITPOEKT;
e KOHTpO/bHas pabora.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
* 3aueT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL
TpelyCMOTPeHbI JIeK[IMOHHbIe 3aHATHS (34 4.), mpakTudeckue 3aHsaTHS (17 4.), camocTositenbHast paborta
ctyzeHrta (57 4).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
TEIIZIOOBMEHHBIE AIITIAPATBI

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.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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.

HaumenoBanue padoTbI PexomeHiyemas 1uTeparypa prm:{?éKOCTb’
Pazgen 1. YcTpoiicTBO M NPUHLMI AeHCTBUSA TeN/I000MEHHBIX allliapaToB.
B. B. CaxuH, E. M. l'epniuman, H. A.
Bprikos. . Teryionepesaua B mpuMepax U
3agauax: CIT6.BI'TY "BOEHMEX" um.
. ®@. Ycrunosa, 2019 (rnaBer 1-4)
CaMocTosTenbHOe U3yUyeHre TeopeTUueCKoro
A. A. Anekcanzpos, A. M. Apxapos, 1.
Marepuasa (paboTa ¢ JIeKIIMOHHBIM MaTephajioM U S
" A. Apxapos. . Terinorexnuka: M.: Usz-
nuTeparypoit). [1oaroToBKa K rMpakTUye CKum 50 MI'TY v, H. 3. Bavmana. 2017 1
3aHsTUAM. PaboTa HaJy KypCOBBIM (1;11a1.3a 2 S)yM ’
Hﬁge};iii?{iaHHeM' ToAroToBKa K 3auety ro E. M. l'epnuman, A. B. Edbpemos, B. B.
et ’ CaxwuH. . [IpoeKTHbIH pacuéT
TerrioobmMeHHoro arnmapara: CI16.BI'TY
"BOEHMEX" um. [I. ®. YcruHosa, 2022
(rnaBa 1)
Wroro no pasgeny 1 11

Pamen 2. Knaccndmxauuﬂ NMPpOMBILIIVIEHHBIX TeI/I000MeHHbIX dIllnapaToB.

CamocTosiTeNlbHOe U3yUYeHHe TeOpeTUYeCcKoro
Marepuasa (paboTa ¢ JIeKIIMOHHBIM MaTephajioM U
nuTeparypoit). IIoAroToBka K rpakTHUie CKUM

A. A. Anekcanzpos, A. M. Apxapos, 1.
A. Apxapos. . TeninorexHuka: M.: U3g-
Bo MI'TY um. H. 3. baymana, 2017
(rnaga 2)

B. B. Caxun ; BI'TY "BOEHMEX" nm.

. ®. YcTrHOBa. YCTPOMCTBO U 18
3aHATUAM. BbINoHeHue foMalllHero 3aJ,aHusi o .
pazneny. PaboTa Ha/j KypCOBBIM NTPOEKTHPOBAHUEM. ACHCTBUE SHEPTETUHCCKIX YCTAHOBOK.
IToproroBka K 3aueTy MO AUCLUIIIMHE. Ku. 2 T'asoBele TypOHbL.
TernoobMeHHbIe anmapartel: BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2015
(rnaea 7)
Wtoro mo pa3neny 2 18
Pa3pen 3. UHTeHCH(PUKALYSA TEN/I000MEeHHbBIX annapaToB.
CamocTosATebHOE U3yUYeHre TeOPeTUUeCKOro E. M. Tepmaman, A. B. Edppemos, B. B.
Marepuasa (pabora ¢ JIeKLIMOHHBIM MaTeprajioM 1 S N
nuTepatypoii). [1oaroToBKa K NpakTUyeCKUM Caxu. . [IpOeKTHbIH pacuer
saHsTHsAM, PaBOTa Hajl KypCOBbIM "Termoo6MeHHoro anmapara: CI16.BT'TY 10
BOEHMEX" um. [l. ®. YcruHosa, 2022
npoekTupoBanueM. [1oAroToBkKa K 3aueTy 1o (tapa 5)
JVCLUIIIVHE.
Wroro no pa3geny 3 10
Paspen 4. OcHOBHBbIE 110/10)KEHHsI POEKTHOI0 PacyéTa Ternio00MeHHOro anmapara.
CamocTosiTesIbHOE M3yUyeHre TeOpeTUUeCKOro B. B. CaxuH. . TernyiooOMeHHbIe 18
Marepuasna (paboTa  JIeKLIMOHHbIM MaTepuaioM U | armaparsl: CI16.BI'TY "BOEHMEX"
nuTeparypoit). [loarotoBka K rmpakTuueCKUm uM. [1. @. YcruHosa, 2010 (Bce 171aBbl)
3aHsATUsAM. [T0ArOTOBKA K KOHTPO/ILHOM paboTe 1o B. B. CaxuH, E. M. I'epsiuman, H. A.
11 21532



pazneny. PaboTa Ha/j KypCOBBIM MTPOEKTHPOBAHUEM.
[ToaroToBka K 3aueTy 10 AWCLUIIIMHE.

Bprikos. . Ternnonepesaua B puMepax v
3agauax: CI16.BI'TY "BOEHMEX" um.
. ®@. YctuHoBa, 2019 (rnaBa 5)

E. M. I'epnumaH, A. B. Edpemos, B. B.
CaxwuH. . [IpoekTHbII pacyéTt
TerioobmMeHHoro ammnapara: CI16.BI'TY
"BOEHMEX" um. []. @. YctunoBa, 2022
(rnaBel 2-4, 7)

H. A. Bbpeikos, E. M. I'eprmman, B. B.
CaxuH. . TerooOMeHHBIe arnmaparsbl:
CIT16.: HULI APT, 2020 (Bce 171aBBbI)

Urtoro no pasgeny 4

18

12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TEIVIOOBMEHHBIE AITITAPATBI

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta
*  YCTHBIH OMPOC CTYAEHTOB;
e /lOMalllHee 3a/laHue;

e KypCOBOM ITPOEKT;

e KOHTpOJ/bHast paborTa;

¢ 3aueT.

KpuTepuu oneHUBaHUS

JuarHocrnueckas pabora
HOuarnoctryeckasi pabora ripoBoauTcs B popme tecta B SMOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTalys;
* TIpY NpaBUILHOM OTBeTe Ha 60% BOIPOCOB U Oosiee - aTrTecTarysl.

YcTHBIN onpoC CTY/IeHTOB

CTyzeHTy 3a/jat0TCsi 3 BOTIPOCA T10 paszieny AUCHUTUIMHEL [171s1 yCIelHOW aTTecTalii HeoOXoAuMO
MIPaBUJILHO OTBETUTH He MeHee, ueM Ha 2 Boripoca. CTy[eHT [Jo/DKeH TI0Ka3aTh BiiajieHre TeopeThyeCcKon
vH(OopMaLvel, TIoMyueHHOU Ha JIeKLIMOHHBIX 3aHATUSIX ¥ B PAMKaX CaMOCTOSITeJTbHOM PabOThI; OTBET JOKeH
OBITb CoflepyKaTe/TbHBIM U apryMeHTHPOBAHHBIM.

CnmcoK BOIIPOCOB /11 yCTHOTO oripoca npusezieH B Y MK nqucimnivHsl.

JomalHee 3a/jaH1e

[oMaliHee 3alaHNe 3aK/IFOYaeTCs B pellleHnH 3az,auu 06 obecrieueHHOCTH MOMelleHUs pafiiaropamMu
OTOIUIEHMUSI.
3a/jaHyre BBITIOIHEHO BepPHO, eC/Ii COO/M0ieHa MeToAYKa PacuéTa, UMeIOTCSl CChUTKY Ha YTBeP)KEHHbIe
CTaHZAPTHI U OTCYTCTBYIOT OLIMOKM B BBIYMC/IEHUSX - OTMeTKa "'c/jaHo";
Bo Bcex ocTanbHbIX C/lydasx - OTMeTKa "He CJlaHo".

[Tprimep BBITIONIHEHHMS JOMAILIHETO 3a7aHus npuBeéH B Y MK AyCLUIIIMHEL.

KypcoBoii npoekT
KypcoBoii poeKT Harpas/ieH Ha TeTJIOBOU M IM/[paBIAYeCcKUi pacyéT Teryioo0MeHHOro arrapara.

Heo0xoayMo BBIZIEUTE CEYIONIE KDUTEPUHN OI[eHUBAHKUSI KYPCOBOTO TIPOEKTA:

['PaMOTHOCTB U3/I0)KEeHHsI TeopeTHUeckoro Marepuasna (20 6asioB):
00BEM HCCIIeJOBaHUS TMTePaTyPHBIX NCTOUYHUKOB - 5 0aslioB;
MoJTHOTa 0630pa cocTosiHMS Bompoca - 10 6anos;

JIOTUUHOCTH U TI0C/Ie/J0BaTe/IbHOCTh B U3/I0KEHUH - 5 6aslIoB.

[TpaBU/ILHOCTH PACUETHOM YacTH paboThI (25 6asioB):

pe3y/bTaThl pacyéTa BepHbI, TIPABU/ILHO MMOA00paHbl YOPMYJIbI M TIOC/Ie[0BATe/TbHOCTL PACUETOB, OTCYTCTBYIOT
BBIUNC/IUTE/IbHEIE OIINOKHY - 25 0aios;

MpaBUILHO TI0A06paHk! POPMYIIBI M MOC/Ie0BAaTeIbHOCTL PACUETOB, MPUCYTCTBYIOT He3HAUNTE IbHbIe
BBIUUC/IUTEbHbIE OLINOKY - 17 0ajioB;

MIPaBUJILHO TI0A06PaHEI TOJBKO (DOPMYJIBI, ONKCHIBAMOLIHe (DH3HUUECKHEe TIPOLIeCChI; IIPUCYTCTBYIOT TPyObIe
BBIUKC/TUTE/IbHbIE OIIMOKH, He TI03BOJISIOIIHe TIO/TyUUTh KOHEUHbIE Pe3y/IbTaThl Ia)Ke Ha YPOBHE OLIEHKH
napameTpoB - 10 6as10B;

BO BCEX OCTa/IbHBIX C/lyvasix - 0 6asiioB.

OdopmiieHue MosiCHUTeTbHO 3anucky (10 6aios):
CTPYKTYpPHasi yIIOPSAJ0UeHHOCTb MaTepHara - 5 6asos;
COOTBETCTBHE CTaHJapTaM - 5 6asoB.

13



CaMoCTOSTeIbHOCTL ¥ CBOEBPEMEHHOCTS (15 6asios):
paboTa BhITTO/THEHA TTPEUMYII[ECTBEHHO CaMOCTOSITe/TbHO ¥ MHUITMATUBHO - 5 6a/isios;
paboTa BhIMO/IHEHA B CPOK - 10 6asuioB.

YpOBeHb 3alUTHI pe3y/IbTaToB KypcoBOro rpoektrpoBanus (30 6anos):

3a71laéTcs 3 BOTMPOCA, KAXK/BIN U3 KOTOPBIX orleHuBaeTcs B 10 6aioB.

TOJTHBIN OTBET Ha Borpoc - 10 6a1oB;

HETIO/THBIN OTBeT WM OTBET C MOMOLIIBIO AOTIO/IHUTEeIbHBIX BOTIPOCOB OT IperofaBarers - 5 0asios;
HeT oTBeTa - 0 6asIoB.

WToroBas orieHKa 3a KypCOBOM IMPOEKT CTAaBUTCS B pe3y/ibTaTe CyMMHUPOBaHMs 0As/IOB 3a BhIIIENIepeYrCIeHHbIe
KpUTEpUHU:

85-100 6a/I0B - OT/IMYHO;

70-84 6asoB - XOpoLIIo;

55-69 6as/IoB - yIOB/IETBOPUTE/THHO;

MeHee 55 6asIOB - He 3alUTH/L.

IIpymepsl TeM Ha KypCOBOe IIPOEKTHMPOBaHue npuseseHsl B Y MK AUCLUTIIMHEIL.

KonTponbHas pabora
ITpu BBINIOTHEHUH KOHTPOJIbHOM paboThl HEOOXOAMMO OTBETUTh Ha 2 BOIIPOCA U PELINTh 2 3aflau.
ITprMeHSIOTCA Cefyole KpUTepUn OLjeHUBaHUS:
I[TpaBU/IBHBINM OTBET Ha BOTIPOC - 2 Hara.
HernonHblii oTBeT Ha Boripoc - 1 6ar.
HenpaBubHeIN OTBeT Ha Borpoc - 0 6asoB.
ITpaBubHO peliéHHas 3ajaya - 3 6asia.
I1pu pelieHNH 3afiaukl AOMYILieHbl He3HAUNTe TbHble BIYUC/IUTe/IbHbIe OIIMOKY - 2 6asia.
I1pu pelieHNH 3a/iau¥l IPaBUIBLHO MOA0OPaHbI TOIBKO (YOPMYIIBI, JOMYILeHb] TPyOble OLIMOKY B XOZie peleHus
3ajauM - 1 6as.
3azjaya He pemieHa - 0 6asioB.

ITpy CyMMUpPOBaHUK Pe3y/IbTaTOB OTBETOB Ha BOITPOCHI M PEeIlIeHHs 3a/jau BLICTAB/ISAIOTCS CIEYIOIIHME OL[eHKU
3a BBINO/IHEHHE KOHTPOJIbHOW paboThI:

6-10 6a/1oB - CAAHO;

MeHee 6 0a/jIoB - He CIaHO.

ITpriMepbl KOHTPOJIBLHBIX paboT NpuBeAeHbl B Y MK JUCLMITIMHBL.

3auert

IInist morycka K cjaue 3aueTa He0OXOUMO BBITIOTHUTEL BCe KOHTPOJIbHBIE MEPOTIPUSITHS,
TpelyCMOTPeHHbIe TpaMKOM KOHTPOJIbHBIX MEPOTIPUSITUN
3aueT npoxouT B hopme cobeceoBaHYs, B X0fie KOTOPOTrO 00yuaroIeMycs Ipe/iaraeTcsi OTBETUTh Ha
BOIIPOCHI K 3a4eTy.
[TpumeHsieTcst cnefytolijast OljeHKa pe3yJ/bTaToB:
- IPABW/IbHBIN OTBET Ha 00a BOMpOCa - 3aUTEHO;
- IpPaBWIbHBIA OTBET Ha OJUH BOIPOC + MpaBU/IbHbIE OTBETHI Ha [JOTOJHUTE/IbHbIE BOMPOCHI - 3aUTEHO;
- HET NPaBU/IbHBIX OTBETOB HU Ha OZJH BOMPOC - He 3a4TeHO.

[TepeueHb BOIIPOCOB, BLIHOCUMBIX Ha 3a4éT, TIpuBeéH B Y MK AUCLIUIITUHEL.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe <
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Paspen 1. YcTpoiicTBO ¥ NPUHIUAI YCTHBIM
4 7 |meHcTBHA TEII000MEHHBIX 19 8 6 2 11 15 onpoc
anmaparosB. CTYZIEHTOB
Pa3pen 2. Knaccudukanus Tomarmmee
4 7 |MpOMBILIIEHHBIX TeN/I000MeHHBIX 36 | 18 | 12 6 18 25
3a/laHre
anmnaparosB.
YCTHBIM
4 7 Pazpen 3. UaTeHcupukanms 19 9 6 3 10 20 ompoc
TeI1000MeHHBIX aIlllaparoB.
CTYZIEHTOB
Pazpnen 4. OcHOBHBIE 0J/I0)KE€HUS KOHZE(:;ZHM
4 | 7 |mpoexrtHoro pacuéta 341610 6 | 18 40 pabota,
Kypcosoi
TeI/I000MeHHOro amnmnapara.
MIPOEKT
Bcero 3a 7 cemectp 108 | 51 | 34 17 57 100
Bcero no AucuuIinHe 108 | 51 | 34 17 57 100
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Kputepuu oneHuBaHus

IICK-2.3

Ne 1
Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

Bonpocbl omKkpbimozo muna:
Hamn6o/1ee BaXXHBIM y3/10M I'PaJUPHH SIB/ISAETCSA
Yro BeIUHCAAT N0 dopmyiie

K=(—+2+2)"

5] .ﬂ.l- ay
Uro BeIuMC/IsieTcs 1o hopMmyrie
wy = wy/f

Yro onpegensoT o ¢gopmysie

8y,

&=

51

Kak Ha3bIBaeTcs o/JUH U3 BU/IOB PacyéTa Tenyio00MeHHOro anmnapara,
Hamnpap/IeHHbIN Ha C03/JaHUe HOBOrO anmnapara?

Yro BhIUHC/IAETCS O popmyJie
Q.=(T—-13-T,)-Q;-0,01742

Kakas BesimunHa BeIunc/Isercs no popmyiie

MaxkcuMasibHbIH K03 (PUIHeHT TeII00TAAYH peaTu3yeTcsa Ha pARy
TPY0 BHe 3aBHCHMMOCTH OT CXeMbI My4Ka.

KoHeuHoH 1je/TbI0 THAPABINYeCKOro pacyéra Tenji000MeHHOro anmnapara
AIBJISIETCS

YTo Takoe KPaTHOCTD OXJ/IAXK/€HUsI KOHJAeHcaTopa mapa?
Bonpochbl 3aKpbimo2o muna:
OCHOBHBIM YPaBHEHHEM, OMUCHIBAIOIIMM TEII00T/auy, AB/IAETCA:

- ypaBHeHUe runoTe3sl HproToHa
- ypaBHeHHe KrarelipoHa
- KpuTepuii PeliHosbAca

- ypaBHeHHe cpejjHenorapru(MIUecKkoro TeMrepaTypHOro Haropa

B KakoM juana3oHe JO/DKHO HAXOAMTCS OTHOLLIEHHE /I/THHBI TPY0OK K AMaMeTpy
TpyOHO# gocku (I/Dmp)?

-0.75...1.5
-3..5
-15..25
-0.25..0.75

Ile/1bI0 MPSAMOrO TEINJIOBOI'0 PACYéTa sIB/IAEeTCA Onpe/ie/leHHe:
- IOBEPXHOCTHU TeII000MeHa

- TeMIIepaTypHOro Haropa

- TEIJI0BOU MPOU3BOJUTETBHOCTH

- Ko3dbduieHTa Terionepeaaun
Yro Takoe IOKa3aTe/ib IHepreTuueckon 3¢p(eKTHBHOCTH Tern/1000MeHHOT0
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anmapara?

- 9TO OTHOIIIeHe MOITHOCTH, 3aTpaueHHOM Ha MPOKauKy TellJIoHOCHTe el uepe3
arrapar, K MoToKy Terionepegaud B TOA

- 3TO OTHOIII€HKWE CKOPOCTHU ITPOKAUKH TEIIJIOHOCHUTEJIA K MOTEPAM Ha MECTHLIE
COITPOTUBJ/IEHHSA

- 3TO OTHOILIEHHE TI0/Ie3HOM IIomaau Ter1000MeHa K MaCCOBOMY pacxony
TeIJIOHOCHUTeJIA

- 5TO OTHOLLIEHUe MOTOoKa Terionepesaud B TOA K MOLLIHOCTH, 3aTpaueHHOU Ha
MPOKauKy TeIJIOHOCHTe/el uepe3 anmnapar

Ne 5 Ter/1000MeHHBIE anMmapaThbl, BLITIO/THEHHBIE U3 MYYKOB TPY0, COOPAHHBIX MPU
MOMOIIM TPYOHBIX PEIIETOK U OrpaHHYeHHbIe KO)KYX0M, Ha3bIBalOTCA:

- CriUpasbHble
- TUIaCTUHYATbIe
- KOXKYXOTpyOHBIe

- OpPOCHTEIbHEIE
Ne 6 Y10 U3 HHKEMePeYHC/IeHHOr0 He OTHOCUTCHA K MeTojaM MHTeHCH(UKAI[UH
Temnsioo0Mena?

- opebpeHue
- nobaB/ieHre B MOTOK TBEP/BIX YACTHI]
- TypOy/iu3aLysi TOTOKA TETVIOHOCUTEIS

- BCe Tiepevrc/ieHHble BApHaHThI OTHOCSATCS K METOJAM MHTeHCU(HKALUU
Ne 7 Y Kakoro u3 nepeuyrc/IeHHbIX THIIOB PajjHaTOPOB Hau0oJIbIIee JaB/IeHHe
paspylleHus:

- UYTYHHBIN
- CTa/ILHOM
- buMeTa/IMye CKui

- @aHO/IMPOBAHHbBIN aIFOMHUHHEBbBIN
Ne 8 JIeB laBuoBu4y bepMaH sIB/isieTCsA POAOHAYa/ IbHUKOM TeopeTUYeCKHUX MOAX0/I0B K
TeIJIOBOMY PacyéTy:

- rpafivipeH
- OTOMUTE/IBHBIX PAJIHATOPOB
- KOXKYXOTPYOHBIX TeII000MEHHBIX arrapaToB

- TUIaCTUHYATBIX TEII00OMEHHBIX arapaToB
Ne 9 Kakomy U3 HIDKenepeunuc/IeHHbIX THIIOB IPa/jipeH He MPHUCYIU Npo0d/1eMbl pU
paboTe B 3MMHUH EpUOJ?

- Cyxue TpajypHU
- PKeKILIMOHHbIe IpaZiupHU
- DallleHHbIe TPaZiuPHA

- BEHTW/ISITOPHbIE I'Pa/UPHU

Ne 10 Y Kakoro u3 HIKemnepeurc/IeHHbIX MaTepHa/ioB Hau00/IbIHH Ko3(dumueHT
TenI0IpOBOJHOCTH?
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- AIIOMUHUN
- CTa/b

- YyTyH
- 3Majb
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