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JIUCT COI'JIACOBAHUA

PABOYAS ITPOT'PAMMA COCTABJ/IEHA B COOTBETCTBUY C TPEBOBAHUSIMU ®EJEPAJTIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOT'O CTAHJAPTA BBICIHIEI'O OBPA3OBAHUS (@I'OC BO)

24.04.05 [IBurare/u jleTaTe/IbHbIX annaparos
roj Habopa rpymmer: 2025
Iporpammy cocTaBui:
Kadezpa A9 ITVTASMOTA3SOAMHAMUKA U TETIJIOTEXHUKA

bpbikoB HukuTa AnekcaH/poByY, K.T.H., JOL|EHT, JOLIeHT

ITporpamMma paccMOTpeHa

Ha 3acefiaHuy Kadepbl-pa3paboTunka

paboueii nporpammel A9 INTASMOTI'A3OJVUHAMUKA U TEIVNIOTEXHUKA
3aBegyromuii Kadezpoii Terepuna U.B., K.T.H., o1

ITporpamMma paccMOTpeHa

Ha 3ace/lJaHWH BhIITyCKarollel Kadeapsl

A9 IVNTASMOT'A30JUHAMMKA U TEIVIOTEXHUKA

3aBepytoiuii kadenpoit Terepuna U.B., K.T.H., foLl.
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PABOYAS ITPOI'PAMMA AU CHUITVIMHBI
BBIUYMC/IMTE/IBHBIE METO/IbI MEXAHUKIN

Paspesibl paGoueii mporpaMmal

1. JEJIN OCBOEHUA OVCLHATIINHBL

2. MECTO IMCHUIIIVHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXKAHUE JVICIUITJIMHBI

4. ©®OPMbI KOHTPOJIA OCBOEHMA JNCHUIT/IMHBI

5. YYEBHO-METOAMYECKOE 1 ”YHOOPMAILIMOHHOE OBECIIEYEHUE OVCLHUTIIVTHBI
6. MATEPAJIbHO-TEXHUYECKOE OBECITEYEHME JUCHWIT/IAHBI

ITpunoxenus K padoueii nporpaMme JJUCIUIIHHbI
¢ IIpunoxenue 1. AHHOTaLus paboueii porpamMmbl

o T[Ipunoxenue 2. TexHonoruu ¥ GopMbl 0OyUeHwHst
o [Ipunoxenue 3. PoH/BI OLIEHOUHBIX CPE/CTB



1. IIE/IX OCBOEHUSA JUCHUAITI/INHBI
Llenblo ocBOEHUS AUCLUILINHBI B/IsieTCsl GOPMHUPOBaHUe CIeAyONX KOMIIeTeHLIMM:

IMK-2.2 — Crocobern K TpoQeCccHoHaNbHONW IKCIUTYaTal[id COBPEMEHHBIX TPUKIA[IHBIX TPOrPAMMHBIX CPEJCTB BBIUMC/IUTETLHOTO
MO/le/IMPOBaHusl POLIeCCOB TerioMaccorepeHoca

DOpMUPOBaHHIO KOMITETEHLIH CITY>KUT JJOCTIDKEHHeE C/Ie/[YIOIINX Pe3y/IbTaToB 06pa3oBaHuUs:
K-2.2

3HAHUA:

Ha YpOBHe Ipe/CTaB/eHNH: OCHOBHbIE IOHSTHS U OMpefie/ieHHss B 00/1acTH COBPeMEHHBIX BBIUMC/IMTENbHBIX TEXHOJIOTHH; OCHOBHBIE
TOHATUSL O Peau3aliM BBIYMC/IUTENBHOTO SKCIIEPUMEHTa; TMOHSTHS O CXOAWMOCTH, YCTOWUMBOCTM M alNpPOKCHMALd Pa3sHOCTHBIX CXeM;
TIOHATHUSI O TEXHOJIOTHSIX BBIUMC/IUTE/ILHOTO MOJE/IMPOBAHMs B 006/1aCTY MeXaHUKH CIUIOIIHOM Cpefibl — METOAAX Pa3HOCTHBIX CXeM, KOHEUHBIX
00beMOB, KOHEYHBIX 3/IEMEHTOB; MOATOTOBKA, IIaHMPOBaHWe, OpraHW3allis W TIPOBeJeHHe BBIUMC/UTE/LHOrO 3KCIepuMeHTa; obpaboTka
Ppe3y/IbTaToB IKCIIePUMEeHTa, aBTOMAaTH3alisl IKCIIePUMEHTA/IbHBIX UCC/Ie/|0BaHHUH;

Ha ypOBHe BOCIIPOM3BeZIeHWs: 3aKOHBI COXPaHEeHWs] B WHTerpajbHOW U uddepeHIManbHON (opMe, pasHOCTHAs arpOKCHMALs
muddepeHLMaTbHBIX U UHTETPabHbIX;

Ha YpOBHE MOHHMMAaHUs: TeOpeTHYeCKHe OCHOBBI BBIYMC/IUTEPHOTO MOZe/IMPOBaHUs IIPOLIECCOB B TH/POA3pPOJWHAMUKE, MeXaHHKe
JedopMHpyeMOro TBepJOro Tela U TeIUIOTEXHHKe, METOAbl W CPeACTBA HAyUHBIX MCC/Ie[OBaHWM, (YHKIMOHA/IbHAsi CXeMa MaKeToB
BBIUMC/IUTETBHOTO MOZE/TUPOBaHNUS;

YMeHusi:

TeopeTHUUeCKHe: CTaBUTh KpaeBble 3a7layll B Cpefie COBPeMEHHBIX MaKeTOB BBIYMC/IUTETBHOTO MOJEIMPOBAHNS;

MpaKTHUeCcKye: yMeHHe paboTaTh B Cpelie COBPEMEHHbBIX IaKeTOB BBIUMC/IMTENBLHOTO MOZe/MpPOBaHKs, YMEHHe CTPOUTH CEeTOUHbIe
CTPYKTYPBI, CITOCOOHOCTBIO K NMPO(eCCHOHAIBbHOMN 3KCIUTyaTaliy COBPEMEHHBIX CPe/CTB BBIUHC/IUTEBHOTO SKCIIepUMeHTa (B COOTBETCTBHHU C
LIeJIIMA MarucTepCKoi porpaMmet);

HABbIKU:

CrOCOGHOCTBI0 M TOTOBHOCTHIO TIPOBOAWUTH PabOTBI M0 BBHIUMC/IWTEILHOMY MOAEIMPOBAHMIO 3a7jad MeXaHWKH CIUIOLIHOW Cpefsl,
OLIeHMBaTh pe3y/IbTaThl WCC/IeOBaHUM; CIIOCOOHOCTBIO TPOBOAWTH BBIYMC/IUTENBHBIA SKCIIEDIMEHT W JaBaTh 3aK/IOUeHHe O XapaKTepe
TIPOLIECCOB B POEKTHUPYEMBIX 00bEKTax.
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2. MECTO AU CIUIVIMHBI B CTPYKTYPE OOII BO

Iucuurnuiaa BBIYMAC/IUTE/IBHBIE METOAbI MEXAHWKW siBrisieTcst JUCLMIUIMHOM 06s13aTeIbHOM YacT 0y10ka 1 nporpammsl
TIOATOTOBKY 110 HaripaBsieHuto 24.04.05 /leuzamenu semamenbHbIX annapamos.

CofepxaHue — OUCLMIUIMHBI  IBS€TCA  JIOTMUeCKMM  mpogosbkeHueMm  gucuunavH:  BHYTPEHHSASA TA30JMHAMHMKA
9HEPI'OYCTAHOBOK.

CozeprkaHre JUCLAIUTMHEI SIBJISIETCS OCHOBO#M st ocBoennst gucturuii: [IOATOTOBKA K ITPOLEAYPE 3AIUTBI U 3ALIIATA
BBIITY CKHOU KBAJTTMOGUKAITMOHHOU PABOTBL.

TIpeziBapuTe/bHblE KOMITETEHLMH, C(OPMUPOBAHHbIE y 00yuarolerocs 0 Hayasua U3yueHusi AUCLIUTUIMHBL:

¢ OIIK-2 — CniocobeH UCI0/b30BaTh COBpeMeHHbIe HH(OPMALMOHHbIE TEXHOJIOTUH ITPH BBIMOJIHEHUH HayYHBIX UCC/Ie0BAaHUH 1
pa3paboToK; MCII0/b30BaTh CTAH/{APTHBIE MMAKEThI PHUKJIaAHbIX POrpaMM; CII0COOeH K aIrOpUTMHU3aLiMY MPOLIeCCa BEIYMCIEHHH TIPH
MPOBe/IeHNH MCCIe0BaHMIT; OPraHU30BbIBaTh U COO/MOAATh TpebGoBaHKsS MH(OPMALMOHHOM Ge30MacHOCTH B podeCCHOHATBHON
[iesITeNIbHOCTH

e TIK-2.1 — CnocobeH npoBoauTh paboThI IO SKCIIEPUMEHTa/IbHBIM MCC/IeJ0BaHHUSIM W/M/TH BBIUUCTUTE/IEHOMY MOZEIMPOBAHUIO
TeruioobMeHa M3/e/nii aBUAL{IOHHOM ¥ PAKETHO-KOCMUYECKON TEXHHKH, aHaTU3HUPOBaTh 1 00061[aTh pe3y/israrsl
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3. CTPYKTYPA N COJEPXXAHUE NVCHUIIVINMHBI

OO6i1jast TPY0eMKOCTb JUCLIMIIAHBI COCTABIsieT 4 3.e., 144 u.

3.1. CopepxaHue (AUAAKTUKA) AUCLUIUIMHBI

6

AyauTOpHBIE 3aHATHS N
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Pasgen 1. Mueckoe H BBIMHCTI i 9K 1. VICTOpUS PasBUTHA BHIMMCIHTeNLHOT
rasozuHamuki. Tprajja MaTeMaTHUeCKOro MOJe/IHPOoBaHHs. MeTo/iKa MaTeMaTHyecKoro MofieMpoBanus. OCoGeHHOCTH
6 1 BBIYMC/TUTE/TLHBIX 33/1a4 a3por W TEIJIOMAacc a. Bi TH CC HHDO] 10 6 2 4 4 5
TEXHOJIOTHA B 3a/ja4ax BHIYMC/HTE/LHOTO MOJIeIMPOBaHHs. UMC/IeHHOe MO/IeTMPOBaHKe B 3aja4ax asPOKOCMHUECKOH
TexHHKK. COBPeMeHHbIe CHCTEMbI YHC/IEHHOTO MO/Ie/TMPOBAHHS M NIaKeTh PUK/IAHbIX MPOrpaMM. JOCTHIHyThIe
ThI H TIPC 1e pa3paboTKu.
Pasen 2. 3aKoHbI 3aKOHBI C sy HOTO 06beMa 1 6anaHCoBbIe COOTHOLIEHH. [IoHsTUs
0 obbema: it obbem, i1 B IpocTpaHCTBe 06BEM, epeMeIAlOLHIACS B POCTPAHCTBE
06beM. DHU3NKO-MeXaHHUeCKHe XapaKTePHCTHKH MaTepHaTbHOiT YacTHIbl. [TOTOKH Yepe3 MoBepXHOCTh KOHTPOIBHOTO
o6bem. [T0TOKH yepe3 MOBEPXHOCTh KOHTPOTbHOrO 06beM. BHyTpeHHHe HanpspkeHnst. DOPMY/IMPOBKA 3aKOHOB
6 i c Dopm 3aKOHOB ( At T 0 oGbema. Dopr 3aKOHOB C Anst 10 8 6 2 A 10
ukcnposanHoro oobema. baaHcoBbie ypapHeHHsi. basaHCOBbIe COOTHOLLIEHHS /1S Nlepemelijatollierocst oGbema.
OKBUBA/IGHTHOCTb /iBYX (hOPM 3aIMCH MHTErpajibHBIX 3aKOHOB coxpaHenus. [Juddepenipansras popma 3aKkoHOB
coxpaHeHust Jjisi PUKCHPOBAHHOIO KOHTPO/ILHOIO 06beMa. 3aKOH C Macchbl. 3aKoH KOJIMuecTsa
JIBIOKEHMSL. 3aKOH COXPaHeHHst SHeprui. KoHcepariBHask (hopMa CHCTeMbI ypaBHEHHIT MHAMUKH CIUIOLIHON Cpe/ibl.
6 11 Pazpen 3. O metogax NIbHBIX H. OCHOBBI METO/a KOHEUHBIX Pa3HOCTeH. OCHOBBI 10 4 2 2 6 5
METO/ja KOHTPOJILHOrO 0GbeMa. OCHOBbI METO/jd KOHEUHBIX 3/IEMEHTOB.
Pa3jien 4. BeejleHHe B OCTPOEHHE PacUeTHBIX CeTOK. OCHOBBI NOCTPOEHMs! ceToK. CTPYKTypUpOBaHHbIe CeTKH. BiouHble
ceTku. Kpusosmneiinbie ceTku. MeTojibl aBTOMATHUeCKOH reHepaiiii KpUBOJMHEIHBIX 3/UTIITHYECKHX CeTOK.
6 11 HectpykrypupopaHHble ceTKd. CTPYKTYpPhbI JaHHBIX I/ XpaHeHUst HH(OPMaLMK 0 ceTKax. MeTo(bl OCTPOeHUs: 14 10 4 [ 4 10
HeCTPYKTYPHPOBAHHBIX CETOK: METOJ IIPOCTPAHCTBEHHOM JJeKOMIIO3MLIMH, METOJ TIPOBHTaeMOro (poHTa, METoz
TpHaHry/sLn JenioHe. MeTojpl MOBbIILIeHHs KaYecTBa CeTKM.
Pa3pen 5. CBoicTBa PasHOCTHBIX cxeM. OCHOBHbIE Pa3HOCTHbIE CXeMbl ra30B0i AUHaMUKH. CBOHCTBA Pa3HOCTHBIX CXeM:
6 11 CXOJMMOCTb, arrpoOKCHMALWs, YCTOHUHBOCTL, MOHOTOHHOCTD, TIOPA/I0K TOYHOCTH, HEeBsI3Ka, arnpoKCHMaLys, 10 4 2 2 6 10
YCTOIYMBOCTB. BOTHOBBIE perieHus. ¢ e Jucnepcus, guccunanys. VIcKyCCTBeHHasi BA3KOCTb.
Pa3jien 6. MeToJ KOHTPO/ILHBIX 00eMOB. MeToJ| KOHTPO/ILHOrO 0GheMa /|/isi HeCTALHOHAPHOTO yPaBHEHHI
TEIIONPOBOHOCTH. MeTo/| KOHTPOIEHOro 06beMa 15 3a/jad ra30B0ii AMHaMUKK. OCOGEHHOCTH BLIGOPa KOHTPOIEHOTO
6 11 06bema. OCOBEHHOCTH OCTAHOBKH IPAHHYHbIX YC/IOBHIL. PeliieHye 3aiaun o pacriajie pOM3BO/IBHOTO paspbiBa. Metog 48 32 16 16 16 30
TopyHoBa. IIpubmpKeHHble peleHyst 3aaun Pumana. PasHOCTHBIe cxeMbl NoBbILeHHOH TouHoCTH (TVD). PasHocTHbIE
CXeMbI MOBbILIEHHOH TouHOCTH (ENO).
6 1 Paspen 7. iByxasubie Tedennst. OcoGeHHOCTH MOJ€THPOBaHHs ABYX(a3HbIX TeueHHil. MojiepoBaHie ABIKEHHS 6 4 9 2 9 10
YaCTULIBI B TTOTOKE rasa. )BaHHe TeUeHHH CO CBOBOAHOI Thi0 (VOF meton).
6 11 Paspien 8. Kypcosoii npoexT. HaricaHie KypcoBoro npoekra 1o OMY 3a/JaHHI0. 36 0 0 0 36 20
Bcero 3a 11 cemectp 144 68 34 34 76 100
Bcero no gucuMniHHe 144 68 34 34 76 100
3.2. AyANTOPHBIN NPAKTHKYM
O0neMm,
Ne |Homep u HauMeHOBaHHe
Tema NPAaKTHYE€CKOr'o 3aHATUA aya.
n/n pa3jesa JUCLHHUIIIUHBI
4yacoB
Pazpen 1.
Maremarrueckoe K}TaCCI/IqJI/IKaL[I/IS[ ,Z[I/[Cb(l)epEHL[I/IafII:HLIX ypaBHeHHﬁ, OITMChIBAIOMUX (bl/IBI/IlIECKI/IG TIPOLIECCBI U 3aKOHBI
1 |mopenvpoBaHue U npupo/pbl. KpaeBble 3a/1aur MexaHUKH CIUIOLIHOW Cpe/ibl. DTarbl T0CTaHOBKU. KpaeBbie yc/oBus. 4
BBIUHC/IATE/TBHBIN I/IHTEPI'IO]'IS[L[I/IS[. AHHpOKCHMaL{I/IH. I/IHTEFPI/IPOB&HI/IE Oﬂy MeTOo/ Bﬁnepa, MeTOobI PyHl"e-KyT‘TBI.
SKCIIePUMEHT.
2 Pa3;[en 2. 3aKOHbI [Tonsitue MarepuasibHOro 06béMa. PU3MKO-MeXaHHUeCKHe XapaKTeprUCTUKU MaTepPIaflI:HOﬁ 2
COXpaHeHus. UaCTUL[bI.
Pazpen 3. O metozmax
eIIeHnsA
3 P MogemvipoBatue KojiebaHue CTPYHBbIL. 2
nuddepeHLIMaTBHBIX
ypaBHEHUH.
4 |Pazgen 4. Beezienuie B XpaHeHHe CTPYKTYPUPOBAHHOW CeTKU B (atine. UTeHue ceTKu 13 darina. 2
5 TOCTPOEHNe pacueTHbIX  |Busyanu3aius pacuetoB. Unc/ieHHbIe TeHeBbie H300paXkeHusi. UNC/IeHHbIH uipeH. UncieHHast 4
CeTOK. VHTepdeporpaMma.
Paspen 5. CpoiicTBa .
6 OrnpeziesieHre MOTPeLIHOCTH allpPOKCUMal{K pa3HOCTHOM CxXeMbl 2
Pa3HOCTHBIX CXeM.
7 OcobGeHHOCTH MOZe/IMPOBaHHs HeCTallMOHAPHOTO YPaBHEHHS TEIJIOTIPOBOAHOCTH METO0M 4
Pasgen 6. Metog KOHTPOJ/IbHBIX 3/IEMEHTOB.
8 KOHTPOJIbHBIX 00BbeMOB. OcobGeHHOCTH MoO/Jie/IMpOBaHus HeCTaL{PIOHapHOﬁ rasoBoi AWHaMUKH MeTOZI0OM KOHTPOJIBHBIX 12
JJIEMEHTOB.
Pasgen 7. [IByxdasHeie
9 A ’H y (b OcobGeHHOCTH MOZle/IMPOBaHus ABM)KEHUS YaCTHL] B IIOTOKE rasa. 2
TeUeHUs.
Bcero 3a 11 cemecTp 34
3.3. CamocrosiTesibHas pabora crygenta (CPC)
Ne Homep 1 HauMeHOBaHHe O6bem,
CopaepkaHue yueGHOr0 3aJaHus
n/n pa3sjesia JMCIUIITUHBI yacoB
Paszen 1. Maremaruueckoe
MOJe/IMpOBaHre U
1 AP » N3yuenue marepuana paszena. 4
BBIUUC/TATE/TbHBIN
SKCIIePUMEHT.
Paspen 2. 3akoHbl
2 M3yuenne marepuana paszena. 2
COXpaHeHus.
Pasgen 3. O merogax
3 A A VI3yueHue maTepuasna pasgerna. 2
peleHus:
15 epeHLHa/IbHbIX
4 P (bdep . BeInosiHeHHe NpakTHueckoro 3aganust Nel «MogenupoBaHue konebaHust MeMOpaHbD». 4
YPaBHEHHUH.
5 |Paspen 4. BeesieHue B 3yueHue marepurana paszeJa. 4
TOCTpOeHHEe paCuYeTHBIX
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CeTOK.
Pazpen 5. CeoiicTBa
6 N3yueHue marepuana paszea. 6
Pa3HOCTHBIX CXeM.
7 BoinonHenue npaktuueckoro 3aganust Ne3 «HecrarjpioHapHasi ra3oBasi [UHaMHAKa METOZOM 6
KOHTPOJIbHBIX 06BEMOB».
Pazpnen 6. Metof,
8 M3yuenue marepuana paszena. 4
KOHTPOJIbHBIX 00HEMOB.
9 BoinonHeHne npakTUUeCKoro 3a/1aHHsl Ne2 «HecrarioHapHast TEMI0MPOBOAHOCTb METO0M 6
KOHTPOJIbHBIX 00BEMOB B /IBYMEPHOI TIOCTaHOBKE».
10 Paspen 7. [lpyxdastbie 3yueHue marepurasna paszea. 2
TeueHHUsI.
BeinosHeHne KypcoBoro npoekTa o WHAMBH/YyanbHOMY 3a/laHrI0. AHa/M3 MPOoLieCcCoB U
11  |Pa3sgen 8. KypcoBoii poexT. |hopMUpOBaHKUe MaTeMaTHueCcKuX Mogiesieil. IIpoBesieHe BEIUUC/IUTETEHOTO MO/Ie/TUPOBAHUS. 36
AHanu3 pe3ynbTaToB. [1oroToBKa NOSCHUTE/IbHOM 3alMCKY, 0K/Ia/la U Mpe3eHTalliy.
Bcero 3a 11 cemecTp 76
3.4. KypcoBoii npoext
MEPUO,
HCIIOJIHEHUSA | INTIAHUPYEMOE
COAEPXKAHME STALA (Hepen BPEMHJI (yac)
cemecTpa)
Otan 1. O6cyx/ieHHe ¢ PyKOBOAUTeNeM Cofep>KaHust paboThl. OrnpeiesieHye 1iesieif ¥ IT0CTaHOBKa 1.2 6
3a7au pabotsl. Paspaborka riaHa paboTsl Haf TPOEKTOM
Otan 2. AHanu3 1MTeparypbl 110 TeMaTHKe KypCOBOTO MPOEKTa. AHanu3 NnpoTeKaroLiX MpoLeccoB U 3-8 1
(hopMHpOBaHHe MaTeMaTHUYeCKUX MOZesel
Oran 3. [IpoBe/ieHNe BEIUMCIUTEIBHOTO MO/Ie/IMPOBaHNs. AHaNIN3 pe3y/IbTaToB UMC/eHHOTO 9-16 14
MO/le/IMPOBaHusl
Orar 4. [ToAroToBKa MOsSICHUTE/BHOM 3alMCKY, 0K/Iaja U Npe3eHTaluu 17-17 5
Bcero 3a 11 cemecTp 36
4. ®OPMBI KOHTPOJISA OCBOEHUSA AVCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1(2| 3 (4 5 6 |7 8 9 |10 | 11 |12 13 14 15 16 | 17
11 KB KB | 1P Ortu. no I13 KB | IP | KB Ortu. no I13 Ortu. no I13 [P | KII

YcioBHBIe 0003HaUeHNsT:

[IP — nuiarHOCTHUeCKasi paboTa;

KB — KOHTpO/IBbHBIE BOTIPOCHI;

Ortu. no I13 — oTueT no NpakTUYeCKOMy 3aJaHuI0;
KII — KypcoBO}#1 ITPOEKT.

TeKymuif[ KOHTPOJIb YCII€BA€MOCTH CTYJ€HTOB IIPOBOAUTCS B JUCKPETHBIE BpeMeHHbI€ NHTEPBaJIbl B C/I€YIOIUX d)opMax:

[MarHoCTHYecKasi paboTa;
KOHTPOJIbHBIE BOTIPOCHI;

OTYET 110 MPAKTHUECKOMY 3a/[aHHIO;
KypCOBO# IIPOEKT.

TIpoMe)XyTouHas arTecTalys NPOBOAUTCS B popmax:
®  9K3aMeH.
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5. YAEBHO-METO/JJUYECKOE 1 MTHO®OPMAIIMOHHOE OBECIIEUEHUE
JUCIATUTAHBI

5.1. OcHOBHas MTepaTypa No AUCLMITIMHE:

1. B. H. EmenbsHOB. . Unc/ieHHble METO/bI: BBe/leHHe B TEOPUIO Pa3HOCTHBIX cxeM. Mocksa: FOpaiit, 2020, 351. pec.

2. K. H. Bonkos, B. H. EMenbsiHOB. . BbiunciuTeibHble TeXHOIOTUY B 3a/jauaX MeXaHUKH KUAKOCTU U rasa. M.: ®U3MATIINT, 2012, 63 3k3.

3. K. H. Bosnkos, B. H. EmMenbsHOB. . MogenupoBaHue KpPyITHBIX BUXpell B pacuétax TypOy/eHTHbIX TeueHHd. M.: ®U3MATIIUT, 2008, 7 3k3.

4. K. H. Bonkos, B. H. EmenbsiHoB, B. A. 3a3umko. . TypOy/eHTHbIe CTPyH - CTaTUCTAUECKIE MOZE/IM U MOJeTMPOBaHKe KPYITHBIX BUXPeHt.
M.: ®U3MATJINT, 2013, 30 3k3.

5. K. H. Bosnkos, B. H. EmenbsiHoB, 1. B. TetepuHa. . ['a30Bble TeueHus B coriax sHeproycraHoBok. M.: ®U3IMATJIUT, 2017, 50 k3.

6. K. H. Bosnkos, FO. H. [leptorun, B. H. EMenbsiHOB. . Pa3HOCTHBIe cXeMbl B 33/lauax ra3oBOi MHAMUKHU Ha HECTPYKTYPHUPOBaHHBIX CETKaXx.
M.: ®U3MATJINT, 2014, 10 k3.

7. H. H. ®énopoea, C. A. Banerep, M. H. [Tanunos. . OcHoBel pabotsl B ANSYS 17. M.: IMK Ilpecc, 2017, 371. pec.

5.2. [lononHUTe/bHAS JIUTEpaTypa Mo AUCLUTUINHE:
He TpebyeTcst.

5.3. Ilepuopuueckye U3aHus:
He TpebyIoTCsI.

5.4. TlepeueHb pecypcoB UH(OPMALIMOHHO-TEJIEKOMMYHHUKALMOHHOM ceTd "HTepHeT", He0GXOAUMBIX /ISl OCBOEHHS! JUCLIUILIUHBI, 31EKTPOHHBIE
61O/IMOTeUHBIe CHCTEMBI:

1. https://e.Janbook.com/ — 3BC Jlans;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 — ®ynnameHTancHas 6ubmoreka BI'TY
«BOEHMEX» um. [1.®. YcTHUHOBa;
3. https://urait.ru/ — I'maBHas — O6pa3oBaresnbHas riargopma FOpaiT. 111 By30B U CCy30B..
CoBpeMeHHbIe TTpodeccHOHaNBHBIE 6a3bl JAHHBIX:
1. https://rusneb.ru — HaupoHasnbsHast anekrpontast 6rbnuoreka (H3B);
2. https://cyberleninka.ru/ - HayuHast anektpoHHas 6ubnuoreka «KnbepieHrHKa»;
http://www.rfbr.ru/rffi/ru/library - TToHoTekcTOBast 3mekTpoHHas 6ub/moTeka Poccuiickoro donza GyHaMeHTaIbHBIX NCC/IEA0BAHUH.
WHdopmaloHHbIe CIIPAaBOYHbIE CUCTEMBI:
1. TexskcrnepT — IHbOPMAaLMOHHBIN OPTa TEXHUUECKOTro peryMpoBaHus: Hopmel, paBuna, cTaHAapTsl PO;
2. http:/library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTos cobcTBeHHOM reHepanuu BI' TY
"BOEHMEX" um. [l. ®. YcTHHOBa;
3. http://www.consultant.ru/- KoxcynsranTIImoc- HH(pOpPMAIMOHHBII TTOPTa TPaBOBOM MHGOPMALH.
5.5. TIporpammHoe obGecrieueHue:
1. Matlab 2015a SP1.

5.6. VIHbopMaLMOHHBIe TeXHO/IOTUH:

B3anMogelicTure ¢ obyyvatorumucs nocpezcreom VIOC Moodle BT TY «BOEHMEX» um. [I.®. YctuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHUWE JUCHUAII/INHBI

6.1. JIeKLIIOHHbIE 3aHATHS:

CrielMaTM3UpOBaHHbIe TPeOOBaHMS M0 000PYJOBAHUIO OTCYTCTBYIOT; ayJUTOPHS C TI0CaZ0YHBIMH MeCTaMU 110 KOJIMUECTBY CTYEHTOB;
Jl0CKa.

6.2. IIpakTHUYeCKHe 3aHATHUS:

1. TIpoekrop;
2. Matlab 2015a SP1.

6.3. IIpouee:

1. pabouee MecTO TperogaBaTesisi, OCHaI|eHHOe KOMITBIOTEPOM C OCTYTIOM B VHTepHerT;
2. paboure MecTa CTY/IEHTOB, OCHAIIIEHHbIE KOMITLIOTEPAMH C JOCTYIIOM B MIHTepHeT, npejHa3HaueHHbIe [Jist PA0OThI B 3/IEKTPOHHOMN
obpa3oBaTesibHOM cpefe.
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TIpunoxenue 1
K paboueii nporpaMme JHCLMILTHHBI
BBIYMC/TUTE/TbHBIE METO/ABI MEXAHUKH

AnHoTanus paboueii MporpamMMsI

Jucyynimia BBIMUC/IATE/IBHBIE METO/AbI MEXAHWKM siBrisieTcst JMCLIMIUIMHON 06s3aTe/IbHO# yacTu 6710Ka 1 nporpammel
MOArOTOBKA MO HampaeieHuto 24.04.05 /[leueamenu snemamenbHblx annapamos. ucLunivHa peanusyercss Ha akynbreTe A PakeTHo-
kocmuueckoit TexHukd BI'TY "BOEHMEX" um. [1.®. YcruHoBa Kadezpoii A9 ITJTASBMOTI'A3OJMHAMUKA U TEITJIOTEXHUKA.

JlucuuriiHa HatjesieHa Ha OpMHUpPOBaHHe KomnemeHyuii:
[TK-2.2 CriocobeH K npodeCcCHOHANBHON IKCIyaTaljii COBPEMEHHBIX MMPHUKII/HBIX IPOrPaMMHBIX CPE/CTB BBIUNC/IUTENILHOIO MOJETMPOBAHHS
TPOLIeCCOB TEIIOMacCoIepeHoca.

COﬂEp}KaHI/IE AVUCLUII/IMHBI OXBaTbIBAeT KPYI' BOIIDOCOB, CBfA3aHHBIX C MeTOAAMM U TEXHOJIOTHSAMHU COBPEMEHHOI'0 BbIUYUC/IUTE/IBHOTO
MOZe/TMpOBaHus IpoLeccoB pa3n14!{H0171 (I)I/ISI/I‘JECKOI‘/‘I NpUpoAbI IPUMEHUTE/IBHO K pDEIIeHHI0 IMPaKTUYeCKUX 3a/lau CO3[aHus U MPOEKTUPOBAHUSA
KOCMUYECKHX arlrapaTtoB XU KOMILIEKCOB BOEHHOTO W TDAXXAAHCKOTO Ha3Ha4YeHwsd, apmnnepnﬁcm/lx CUCTeéM U OPYTUX BBICOKOTEXHOJIOTHUUHBIX
0Tpacne171 TIPOMBILIEHHOCTH.

HpOl"paMMOﬁ AVUCLHUIIMHBI TPElyCMOTPEHBI C/1eyIol1e BU/AbI KOHTPOJIA:

TeKyImuii KOHTPOJIb YCIIEBAaeMOCTH CTYZIeHTOB ITPOBOAUTCS B JCKPeTHbIe BpeMeHHble HHTePBa/IbI B CIeYIOLUX GopMax:
e JMarHocTHYeckas pabora;
®  KOHTPOJIbHBIE BOTIPOCHI;
e OTYeT IO NPaKTUYeCKOMY 3a/jaHHIO;
® KypPCOBOM ITPOEKT.

ITpoMexyToUHAas aTTecTaus IPOBOAUTCS B hopMax:
e 5K3aMeH.

O611jast TPYA0EeMKOCTh OCBOEHHUST AUCLIMIUIMHEI COCTaBseT 4 3.e., 144 u. IIporpaMmoli AWUCLIMIUIHEI TIPeAyCMOTpPEeHEI JIeK[IMOHHbIe 3aHATHS (34
4.), MpakTHyecKkue 3aHstus (34 4.), camocTosiTesibHast pabora cTygeHTa (76 u).

10 32334



TIpunoxenue 2

K paboueii nporpaMme JUCLHILTHHBI
BBIUYMC/TUTE/TbHBIE METO/ABI MEXAHUKH

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHMA

PekoMeH/JAI[UHU M0 0CBOEHUIO JUC

IJMIUIMHBI IS CTYJAeHTa

TpyA0EeMKOCTb OCBOEHHUS JUCLUIIMHEI COCTaB/sieT 144 4., u3 HUX 68 4. ayAUTOPHBIX 3aHATHH, 1 76 ., OTBe/IeHHbIX Ha CAMOCTOSITE/IbHYIO

paboTy cTyzeHTa.

PeKOMEHAaL[I/II/I 10 pacripejesieHuo y‘{EGHOFO BpeMEHH 110 BUJaM CaMOCTOSITe/TbHOMN pa6OTLI W pasfiesiaM JUCLHUIVIMHBI IIpUBEJI€HbI B

Tabsrie.

KOHTpO/Ib 0CBOEHMSI AWCLIMIINHBI TIPOM3BOAUTCS B COOTBETCTBUM C IToN0KeHHEeM O TeKylleM, pyOeXXHOM KOHTpOJIe YCIieBaeMOCTH U

MPOME>KYTOUHO# aTTecTaluy 00yYarommxcs.

@DOopMbI KOHTPOJIS ¥ KDUTEPUH OLIeHHBAHKS NIPHBe/ieHbI B PUIoKeHNH 3 K Paboueli mporpamme.

HanmenoBanue padoTsi

PexomeHjyemasn uTeparypa

TpyaoeMKOCTB,
yac.

Pazpen 1. MaremaTuueckoe Mojie/IMpOBaHue

H BBIYHCIMTE/THbHBIN 3KCIIepUMEHT.

3yueHne MaTeprasa pasjena.

K. H. Bonkos, B. H. EmenbsiHOB. .
BbluncuTenbHbIE TEXHOJIOTHMU B 33/ja4ax
MeXaHUKH KUJKOCTH U ra3a: M.: ®MI3MATIINUT,
2012 (Bepenue, 1.1)

K. H. Bonkos, B. H. EmenbsHos, U. B. Tetepuna.
. ['a30BbIe TeueHus B COMJIaX SHEPrOyCTaHOBOK:
M.: ®U3MATJINUT, 2017 (Beezenue, 1)

Wroro no paspeny 1

Paspen 2. 3aKoHbI COXpaHeHH .

W3yueHne MaTepraja pasjena.

B. H. EmenbsHOB. . Unc/ieHHbIe METOABL:
BBeJleHHe B TeOpHI0 PasHOCTHbIX cxeM: MocKBa:
FOpaiit, 2020 (1)

K. H. Bonkos, B. H. EMenbsiHOB. .
BeluncnTenbHbIE TEXHOJIOTHU B 3a/ja4ax
MeXaHUKU XKUAKOCTH U rasa: M.: ®UI3MATIJINT,
2012 (2)

Wroro no pasgeny 2

Paspen 3. O meropax pemenus AuddepeHuaibHBIX ypaBHeHHIA.

V3yueHne Marepuasa pasjena.
BeirnosnHeHye npakTHyeckoro 3ajanust Nel «MogenvpoBaHue KoneOGaHust
MeMOpaHbI».

B. H. EmenbsHOB. . Unc/ieHHbIe METOAbI:
BBe/IeHHe B TeOpHI0 Pa3HOCTHBIX cxeM: MoCKBa:
FOpaiit, 2020 (4.2)

Wroro no paspeny 3

Pa3;1en 4. BBEI[EHP[E B IOCTPOEHHE PACUETHBIX CETOK.

3yueHne MaTepraa paszena.

B. H. EmesnbsiHOB. . UnC/IeHHBIE METO/bI:
BBeJleH/e B TeOPHIO Pa3HOCTHBIX cxeM: MocCKBa:
FOpaiit, 2020 (2, 3)

K. H. Bosnkos, FO. H. [leptorun, B. H. EMenbsHOB.
. Pa3HOCTHBIE CXeMBI B 33/ja4ax ra30Boi
JVHAMMKU Ha HeCTPYKTYPHPOBaHHbBIX CeTKax: M.:
OU3MATIINT, 2014 (1.1, 1.2)

Wroro no paspeny 4

Pa3zpaesn 5. CBoiicTBa pa3HOCTHBIX CXeM.

U3yueHne MaTepraa pasena.

B. H. EmenbsHOB. . Unc/ieHHbIe METOABL:
BBeJleHHe B TeOpPUI0 Pa3HOCTHbIX cxeM: MockKBa:
FOpaiit, 2020 (2)

K. H. Bonkos, B. H. EMenbsiHOB. .
BeluncnTenbHbIE TEXHOJIOTHU B 3a/ja4ax
MeXaHUKU XKUAKOCTU U rasa: M.: ®UI3MATIJINT,
2012 (1.7)

Wtoro no pasgeny 5

Paspesn 6. MeToj KOHTPOJIbHBIX 00HEMOB.

BrinosnHeHue npakThueckoro 3afaHus Ne3 «HecrarjioHapHas ra3oBast
IMHAMMKa MeTOZJOM KOHTPOJIBHBIX 00BEMOB».

V3yueHune Marepyasa pasjera.

BeinonHeHue npakTuyeckoro 3afanus No2 «HecraupoHapHast
TEeIIONPOBOAHOCTh METOZ0M KOHTPOJIbHBIX 06HEMOB B /JByMepHOMH
[10CTaHOBKe».

K. H. Bosnkos, FO. H. [leptorun, B. H. EMenbsHOB.
. Pa3HOCTHBIE CXeMBbI B 33/ja4ax ra30Boi
[MHaMMKH Ha HECTPYKTYpPUPOBAHHbIX CeTKax: M.:
OUBMATIINT, 2014 (2, 3)

B. H. EmenbsHOB. . Unc/ieHHbIe METOAbI:
BBe/leHHe B TEOPHIO Pa3HOCTHBIX cxeM: MocKBa:
FOpaiit, 2020 (7)

Wroro no paszerny 6

16

Paspen 7. iByx(da3Hbie TeueHus.

W3yuenne mareprasa pasiena.

K. H. Bonkos, B. H. EMenbsiHOB. .
MogenpoBaHue KpyTHbIX BUXpel B pacuérax
TypOyneHTHbIX Teuenuid: M.: ®U3MATIINT, 2008
(5)

K. H. Bonkos, B. H. EmenbsiHoB, B. A. 3a3uMko. .
TypOy/eHTHBIE CTPYH - CTAaTUCTHYECKHEe MOZe/IA 1
MOZIe/IMpOBaHKe KPYIHBIX BUXpeit: M.:
OU3MATIINUT, 2013 (1)

Wtoro no pasgeny 7

Paspen 8. KypcoBoii IpoeKT.

Brinonxnenue KYypPCOBOI'O IMIpO€eKTa 0 UHAWBHAYa/IbHOMY 3a/1aHHIO. Amnanu3 ‘

11

K. H. Bonkos, B. H. EMe/nbsiHOB. .

36
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[1poLieccoB ¥ OPMHUPOBaHHE MaTeMaTHuecKux Mogeseit. [IpoBeseHne
BLIYMC/TUTEIEHOTO MO/Ie/TMPOBaHus. AHaIU3 pe3yabTaroB. [loaroToBKa

MOSICHUTE/THOM 3aIMCKH, [IOK/Ia/Ia ¥ TIPe3eHTal[VH.

BrlunciuTenbHble TEXHOIOTMU B 3a/a4ax
MeXaHWKH >XUJKOCTU Y raza: M.: PU3MATIINT,
2012 (Bce rmaBbI)

H. H. ®énoposa, C. A. Bansrep, M. H. [lanunos.

. OcHogsl pabotsl 8 ANSYS 17: M.: IMK Ilpecc,

2017 (Bce rnaBbi)

Wroro no pasgeny 8
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TIpunoxenue 3
K paboueii nporpaMme JHCLHILTHHBI
BBIYMC/TUTE/TBHBIE METO/AbI MEXAHUKH

®OH/] OHEHOYHBIX CPEJICTB

CDOH'Z[ OLIeHOUHBIX CPe/ICTB, MO3BOJIAOLIME OLIEHUThL Pe3y/IbTaThbl 06yquI/IH 1o AaHHOI‘/II AUCHUIIIMHE, BKIIFOUAOT B cebst:

e [MarHoCTHYeckas pabora

e KOHTDOJIbHBIE BOTIPOCHI;

e OTUET [0 MPAKTHYECKOMY 3a/IaHHIO;
e KypPCOBOI1 POEKT;

e 9K3aMeH.

Kputepuu onieHuBaHus

Juarnocruueckas paéora
[narHoctrdeckast pabora npoBogutcst B popme Tecta B SUOC Moodle:

e TIpY NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTaLys;
e IIpY NpaBU/ILHOM OTBeTe Ha 60% BompocoB U Oosiee - aTTecTaLysl.

KoHTpo/ibHBIE BONIPOCHI

Kputepnu olieHUBaHUS! OTBETOB Ha KOHTPOJ/IbHbIE BOTIPOCHI
OTBeThI Ha KOHTPOJIbHBIE BOTIPOCHI O OMpe/ie/IeHHbIM Pa3fiesiaM AUCLUIUIHBI OCYIIeCTBIAIOTCS B yCTHOH opme. CTyzieHTy 3ajatoTcst 3
BOIpOCa B paMKax M3y4aeMOro paszie’ia, [yisi yCIIeIHOM arTecTalui HeobXoMMO MPaBU/IbHO OTBETUTH Ha 2 U Bbliile BONPocoB. OTBeT Ha BOIPOC
JI0JDKeH OBITh TIPaBU/IBHBIM, COZleprKaTe/IbHbIM, apryMeHTHPOBaHHbIM.

Cr1COK KOHTPO/IBHBIX BOIIPOCOB:

. Maremarnueckoe Mofie/IIpoBaHye (hU3MueCcKUX MporjeccoB. TeXHOIOTHY U STalbL.
. 3aKOHBI COXpaHeHUs B MHTerpaibHOK (opMe.

. 3aKoHBI coxpaHeHus B AuddepeHIHanbHO dhopme.

Knaccudmkanys anddepeHIHanbHbIX ypaBHEHHH C YaCTHBIMU MPOU3BOAHBIMHL.
IMocTaHoBKa KpaeBbIxX 3a/jau. KoppeKkTHOCTb KpaeBoii 3a/jauu.

. CucTeMbl ypaBHeHUH MeXaHHKH, HCI0/Ib3yeMble B UUC/IEHHBIX MeToZax.

. MogenbHble ypaBHeHUs1. Mo/ie/IbHBIe 3a/auul.

. MeTozipl JYICKpeTH3aLy ypaBHeHU.

. MeToz KOHEeUHbIX PasHOCTeH.

10. MeToz, KOHEUHBIX 00BEMOB.

11. MeTo/, KOHEUHBIX 3/1eMeHTOB.

12. Pa3HOCTHBIE CXeMBl: SIBHbIe U HesIBHbIE.

13. IuckpeTusalus o BpeMeHU.

14. [IuckpeTyr3aLus 10 MPOCTPaHCTBY.

15. CBoiicTBa pa3sHOCTHBIX CXEM.

16. CeTKH U ceTOUHbIe (PYHKLIUH.

17. Knaccuukariyst pacdeTHBIX CETOK.

18. MeTozibl OCTPOEHMS PaCUeTHBIX CETOK B (PU3MIECKO obacTy.

19. MHoroceTouHble TeXHOMOTUHU.

20. T1apasensHble TEXHOJIOTMH BHIUMC/IEHHI.

21. BerunciieHus Ha TpaUuecKyx Mpoljeccopax.

22. ANropuT™ YKC/IEHHOTO pellleHUs! ypaBHeHHUI MeXaHUKH CIUIOIHOM cpefibl.

23. ITocTaHOBKA 3a/lauy BEIYUCIUTEBHOTO MO/e/TUPOBaHUsL.

24. Metoz, KoHTposbHOTO 06bemMa. OcobenHocTy Beibopa KO.

25. MeToz, KOHTPO/IbHOTO 06beMa. OcoOGeHHOCTH TIOCTAaHOBKY FPAHUYHBIX YCIOBUIA.
26. MeToz KoHTpo/ibHOTO 06beMa. OrpeiesieHre TIOTOKOB uepe3 rpaHu KO.

27. TouHoe perieHue 3ajauu Pumana.

28. Metog 'ogyHoBa.

29. [pubmkeHHbIe MeTOABI pellieHus 3afaur Pumana: metog HLL u HLLC

30. [pubmoKeHHBIe MeTOABI pellieHns 3afaur Primana: Metog, Poy

31. KBa3suMoHTOHHbIe pa3HocTHble TVD cxembl: cxema BaH JIupa

32. KBa3uMoHTOHHbIe pasHocTHble TVD cxembl: cxema UakpaBapTu-Orepa

33. MOHOTOHHBIE IPOTUBONOTOYHBIE CXeMbl A1 3aKoHOB coxpaHeHuss MUSCL TVD
34. OrpaHeuuTeny MOJHOW BapyUaLviu

35. KBa3suMoHTOHHbIe pa3HOCTHbIe ENO-cxembl

CENDU A WN -

OTueT 1o MPaKTHYEeCKOMY 3aJaHUI0

Oruer o [13 npezcTaB/sieTcs B reyaTHOM Bugie B hopmare, npesycMoTpeHHOM 1abioHoM orueta 1o [13. Otuer o [13 gomkeH
cofiepiKaTs:
- IOCTAQHOBKY 3a/laul, MaTeMaTH4eCcKyt0 MOZie/Ib 1 OCHOBHBIE PacUeTHbIe COOTHOLIEHHS UCI0/Ib3yeMbIX METOZOB PelleHus;
- CxeMy pacueTHOM 06/1aCTH € XapaKTepUCTUKAaMH CeTKH, KpaeBbIMH 1 Ha4a/IbHbIMU YCIOBUSIMH, PeaM30BaHHBIMH B pelllaeMOM BapHaHTe;
- rpaduUecKoe Npe/cTaBIeHye TIOJIyUeHHbIX Pe3y/IbTaToB;
- Cofiep>KaHHe MCCIe0BaTeIbCKOTO 3a/laH s, Pe3y/IbTaThl BBIUNC/IUTEILHOIO MO/Ie/IMPOBaHHsl, aHa/Iu3 U BBIBOZbI T10 NPOBEAEHHBIM
HCCITe/JOBaHUSIM.
3amura 13 npoxoaut B opMe [J0K/a/a CTy/ieHTa MO BBINOJIHEHHOH paboTe 1 OTBETOB Ha BOIMPOCHI npernogasaresst. [TpoLjesypa 3aiuTsl
BKJIFOYAeT OTBETHI HA BOTIPOCHI TIPerozaBaresisi 1o pabore u pasgeny Kypca. B xoze 3arursl [13 o6yuaroriiecst JO/DKHBI TIPOAEMOHCTPHPOBAThH
3HAHMS, YMEHHsI ¥ HaBbIKH:
- KYJIBTYPY PeUM TPY U3/I0)KeHHH CBOMX MBIC/IeH, IOTHYHOCTD B TIOCTAHOBKE M M3/I0KeHUH MaTepHana,
- TIOHMMaHue MOCTaHOBKH 3a/jauM, 3HaHHe OCHOBHBIX 3/1IeEMEHTOB MaTeMaTH4eCKoi Mozieny, popMy/IMpOBKa Haua/IbHbIX ¥ FPAaHUUHBIX YC/IOBUH,
000CHOBaHWEe OCHOBHBIX YIIPOLIAIOIIHX TTOJI0KEHHIH;
- YMeHHe OIpe/ie/INTh MeCTO UCC/IefJ0BAHHOTO SIBJIEHUs] B KOHKPETHBIX TeXHUYeCKHUX TpoLieccax U yCTPOIMCTBAX;
- yMeHMe aHa/lTM3UpOoBaTh NOJIyUeHHbIe pe3y/IbTaThl ¥ yMeHHe MPOTHO3MPOBaTh XapakTep MPOIleCCOoB B TEXHUYECKHUX YCTPOWCTBAX Ha OCHOBAHHMHI
T0J/IyYeHHbIX JaHHBIX;
- yMeHHe CaMOCTOSITeTbHO MOAWGUIIMPOBAaTh MaTeMaTHueCKHe MOZIe/IM ¥ TIPOrpaMMHBIe CPeZCTBa /IS Iiesiel KOHKpeTH3alliy WK pacIlpeHust
006/1aCTH TIPUJIOXKEHHsT MO/Ieei, MCIT0/Ib30BaHHBIX B paboTe.
OueHKa 3aiuThI paboTsl BeIcTaBsiercs 1o 100 6aibHO# IIKasie ¢ yuéTom:
- BeinosiHeHue I13 — 40 6aios,
- ohopmyIeHHe MOSICHUTeTBHON 3anucku — 20 6anos,
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- 3allj{Ta pe3y/IbTaToB, OTBETHI HA BOIIPOCHI U MX JIOTHKA, Ky/bTypa peurt — 40 6asiios.
I13 cuntaeTcsi MpUHATOM NP Habope Gonee 80 6asoB.

KypcoBoii npoeKT

KypcoBoii poeKT npe/cTaB/sieTcsl B [1e4aTHOM BUZie B opMare, COOTBETCTBYIOLMM «I10/105KeHHIO 110 COfiep>KaHuIo, 0(hOpMIIEHH!IO,
OpraHu3alliy BBITIONHEHHS 1 3allJUThl KyPCOBBIX NPOEKTOB U KypcoBbIx paboT BI'TY. 3armura KypcoBoro rpoekTa MpoxoAuT B JopMe JJ0K/azia
CTY/€HTa I10 BBIIOJIHEHHOW paboTe 1 OTBETOB Ha BONPOCHI U/eHOB Komuccuu. B xoze 3atuts! KIT 06yuyarolpiecs J0/DKHbI IIPOfEeMOHCTPHPOBATh
Ky/IBTYPY Peu IpH U3/10’)KEHNH CBOMX MBIC/IeH, JIOTHYHOCTh B TIOCTAaHOBKE 1 W3J/I0)KeHUH MaTeprara, HeobxoMble HauaibHble 3HAHUS 10
CyLeCTBY 06CYKaeMOii TeMbI.
B cityuae, ecsii odopmiieHre KypCoBOTo NpoeKTa 1 MoBe/ieHre CTyZeHTa BO BpeMs 3allUThl COOTBETCTBYIOT YKa3aHHBIM TpeOOBaHUsM, CTY[EHT
o/y4aeT OLIeHKY:
- OL|eHKA «OT/IMYHO» BBICTaB/II€TCS], IPY NTPaBU/ILHOM BBITIOJITHEHUH KyPCOBOIO NPOEKTa, TPaBU/IBHBIX OTBETOB CTYZeHTa Ha BOIIPOChI
npenogasaressi oT 90 go 100%;
- OLleHKa «XOpOIIO» BBICTAB/ISIETCS, ITPH HE3HAYNTE/BHBIX OMIMOKaX B COZleP)KaHUHM KypCOBOTO TIPOEKTa, MPaBH/IbHBIX OTBETOB CTYZieHTa Ha
BOIPOCHI Npenogasaresi oT 75 f0 90%;
- OLleHKa «YJOBJ/IETBOPUTE/IbHO» BBICTAB/IAETCS, TIPH He3HaYMTe/IbHBIX OLIMOKAaX B COZiep)KaH|M KYPCOBOTO MPOEKTa, TIPaBU/IbHBIX OTBETOB
CTyZileHTa Ha BOIMpoCkI npernogasartesst oT 50 10 75%.
- OIleHKa «He 3alllUTH/I» BbICTAB/ISeTCS, TIPH 3HAYMTe/IbHBIX OMMOKaX B COZlep)KaH|H KYPCOBOTO MPOEKTa, TIPH A0MyIIeH|H NPUHLAIHATBHBIX
o1mbOK B OTBETAX Ha BOIPOCHI MPEIofaBare/isi - PaBU/IbHBIX OTBETOB MeHee 50%.

OCHOBaHUSIMU [}J1s1 CHIDKEHHSI OLIEHKH 38 KypPCOBOW MPOEKT MOTYT CJIyXKUTb:

- HeOpe)KHOe BBITIONTHEHHE,

- HM3KOe KaueCTBO rpaduuecKoro Marepuasa (HeBepHbIi BRIOOpP MaciiTaba uepTeskeid, OTCYTCTBHE YKa3aHUsI eUHUL] U3MepeHHs Ha TpaduKax),
- He3HauuTe/IbHble OIIMOKY TIPH OTBETaX Ha TeOpeTHYeCcKHe BOPOCHI.

KypcoBoii POEKT He MOXKET ObITh NPHUHSAT U TIOf/1EXXUT NepepaboTke B Ciyuae:

- HECOOTBETCTBHS 3a/JaHHI0 Ha KyPCOBOE IIPOEKTHPOBaHMe,

- OTCYTCTBUS1 HeOOXOAMMBIX Pa3/esioB,

- OTCYTCTBUS HeoOX0ZMMOTO TpadyecKoro Mareprara,

- HEKOPPEKTHOM 06paboTKU Pe3y/IbTaTOB BHIUMC/IEHHI.

TIpuMeps! TeM AJ1s1 KypCOBOTO POEKTUPOBAHNUSI:

- 'a3oBast ;MHaMuUKa IOBOPOTHOI'O YINPAB/ISIOLIEro Coria.

- Unc/ieHHOe MOJieTMpOBaHKe Y,apHO-BOHOBBIX CTPYKTYP B KaHase BO3[4yx03ab0pHHKa [1epCIIEKTUBHOIO PeaKTHUBHOIO [|BUTATeIs.
- UnicsieHHOE MOJlelMpOBaHKe MPOLIeCCoB TeryioMaccornepeHoca B gpurarese JIA.

- MogenpoBaHue MpoLiecCcoB B IIPSIMOTOUYHOM BO3/YLLIHO-PeaKTUBHOM JBUTATerIe.

- MogienipoBaHue ra3ojiHaMM4eCKUX TeueHHid BUXpepa3pellaloliMi MeTOAaMH.

- AHanu3 B3aUMOJEeICTBYS YJaPHBIX BOJIH B Iy/IbCUPYIOLIUX [1eTOHALIMOHHBIX [JBUraTesIsX.

- l'a3oaMHaMyKa Haua/IbHOIO yyacTKa CBePX3BYKOBBIX CTPYH.

- Unc/ieHHOe MOJeTMpOBaHHe TPOL|eCCOB B KaMepe CropaHusi ra30TypOMHHOrO ABUraTesis.

- UccnenoBanve yiapHO-BOTHOBOM CTPYKTYPHI B Bo3gyx03abophuke I'JIA.

- BoluncnuTtenbHOe MOZie/IMPOBaHUe CTPYIHBIX U COIUIOBBIX TeUeHUH.

- BeluncnureibHOE MOZe/TMPOBaHKE BHICOKOCKOPOCTHOTO TypOOKOMITpeccopa.

- MogenupoBaHue ra3oiMHaMU4eCKHX IIPOLIeCCOB, COMPOBOXKAAIOIMX PabOTy CHUCTeM yIpaB/ieHHs! BEKTOPOM TSCH.
- UncrieHHOe pellieHHe 3a7iad ra30BOH JMHAMUKH C y4eToM (H3MKO-XUMHYeCKUX MpeBpalLeHHi.

JK3aMeH

[lomyck K 5k3aMeHy BO3MO)XKEH TOJILKO IIPY yCJIOBUM YCIELIHOM 3aIUThI 3a[laHui ayjUTOPHOTO NPAKTHKyMa U TIOTy4eHHs!
TI0JIOXKUTE/TbHOM OL{eHKH (OT/IMYHO, XOPOIIO M/IM YZJ0BITeTBOPUTEIBHO) 3a 3allJUTy KypCOBOTO TpoeKTa. JK3aMeH, BK/IFouaeT B cebst /Ba
KOHTPOJIbHBIX BOIPOCA I10 BBIOOPY NperiofiaBaresisi U3 CIIMCKa BOIIPOCOB J/1s cobecejoBaHUs MO pasziesiaM AUCLIUMIINHBL.
3HaHWs1, yMEeHWsI U HaBbIKU CTYZIeHTOB ONPeZesISTIOTCS CIe/[YIOM 00pa3oM:
- OLleHKH «OT/IMYHO» 3aC/TY>KMBAeT CTY/|eHT, 0OHapy’KUBLIHMI BCeCTOPOHHee, CUCTeMaTHuecKoe 1 [yboKoe 3HaHHe yueOHOro Marepuasna, yMeHue
cB0OOOZIHO BBITIOHATE 3a/IaHus], ITPeyCMOTPEeHHbIe IPOTPaMMOii, YCBOMBIINI OCHOBHYIO U 3HAKOMBIH C [JOTIONTHUTEILHOM JINTepPaTypoH,
PeKOMeH/I0BaHHOI nporpamMmoii. Kak npaBusio, olleHKa «OT/IMYHO» BBICTAB/ISETCs CTY/IeHTaM, YCBOMBLIMM B3alMOCBSI3b OCHOBHBIX MOHSATHH
JUCLIMIUIVHEI B UX 3HAYeHWH J/1s1 TprobpeTaeMoii podeccry, pOSIBUBILIMM TBOPUeCKHe CIIOCOOHOCTH B TOHUMAaHUH, U37I0)KeHUH U
HCIO/Ib30BaHNM yueOHOro MaTepHana.
- OLIEHKH «XOPOLII0» 3aC/Ty)KUBAET CTYAEHT, 0OHapy KUBLLIHIA [0JIHOE 3HaHKe y4eOHOro MaTepuaa, YCIeHoO BbIIO/HSIOLMI TPelyCMOTPEeHHbIe
B MpOrpaMMe 3a/jaHusl, yCBOMBLINK OCHOBHYIO JINTEPATypy, PEKOMeH/[0BaHHY0 B porpaMme. Kak npaBuiio, oLleHKa «XOpPOLLIO0» BbICTaBIISIETCS
CTyZleHTaM, TT0Ka3aBIIIM CHCTeMaTHUeCKHH XapakTep 3HaHHH 110 AUCLIUIUIFHE 1 CIIOCOOHBIM K UX CAMOCTOSITe/TbHOMY ITOTIOJTHEHHIO U
0GHOBJIEHHIO B X07ie Ja/ibHellel yue6Hol paboThl U MpodeCcCUOHATLHOM /1esTeTbHOCTH.
- OLIeHKH «y/|0B/IETBOPUTEIHHO» 3aC/IY’KHBAeT CTYZ|eHT, 0OHApY)KUBIINI 3HAHWSI OCHOBHOTO y4eOHOro MaTeprasa B 00beMe, HeoOXOMMOM JijIst
JlabHelelt yueObl 1 npefcTosiiel paboThl 110 Crel{a/bHOCTH, CIIPAB/ISIOLMICS C BBIMOJIHEHUEM 3a/]aHUH, PelyCMOTPEHHBIX IIPOrpaMMOii,
3HAKOMBII C OCHOBHOH JINTePaTypoii, peKOMeHJ0BaHHO}1 porpaMmoii. Kak rpaBusio, orjeHKa «yZOBIeTBOPUTETBEHO» BBICTAB/ISIETCS CTYZleHTaM,
JIONyCTHBILMM TIOTPELIHOCTH B OTBETe Ha 5K3aMeHe U MPHU BBITIOJIHEHNH K3aMeHal[OHHbIX 3a/JaHUH, HO 00/1alaroIiM Heo0XOMMbIMU
3HAHWSIMH [JIJIs1 UX yCTPAHeHWs 1107, PYKOBOZCTBOM TIperoziaBarersl.
- OLleHKa «Hey/|0B/IeTBOPUTE/IBHO» BBICTAB/ISIETCS CTYAEHTY, 0OHapy>KUBILIeMy Npo0esibl B 3HaHUSIX OCHOBHOTO yueGHOro MaTepuara,
JIOMyCTHBIIIEMY TPUHLMIIAIbHbIE OMIMOKH B BBIIIOJIHEHHH TIPe/lyCMOTPEHHBIX TIPOrpaMMOoi 3afiaHuii. Kak rpaBuso, orjeHKa
«HEeY/0B/IETBOPUTE/IBHO» CTaBUTCS CTY/€HTaM, KOTOpble He MOTYT NPOJO/DKUTh 00yueHre WU IPUCTYIUTB K NPO(eCCHOHABHON AesITeNbHOCTH
10 OKOHYaHKH By3a 06e3 [JOT0/IHUTEBHBIX 3aHSITHI [0 COOTBETCTBYIOLLeH AUCLIUIIIHHE.
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IMacriopt (oH/A OL|EHOYHBIX CPe/CTB

AynuTopHbIe 3aHATHS
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6 1 Paspen 1. MaTeME}lTH‘IECKoe Mopje/IMpoBaHue 1 10 6 7 4 4 5 KoHTponbHbIE
BBIYMC/IATE/TbHBIH YKCIIePUMEHT. BOIIPOCHI
6 11 |Pa3pen 2. 3aKOHBI COXpaHeHU. 10 8 6 2 2 10 Kontpomsibie
BOMPOCHI
6 1 Paspen 3. E) MeToAax peweHus AuddepeHHaTbHBIX 10 4 ) 5 6 5 KoHTponbHbIe
ypaBHeHH. BOIPOCHI
6 11 |Pa3pen 4. BBefieHHe B IOCTPOeHHEe PAaCYeTHBIX CETOK. 14 10 4 6 4 10 Kontpornbibie
BOIPOCHI
Oruer no
6 11 |Pa3pen 5. CBoiicTBa pa3HOCTHBIX CXEM. 10 4 2 2 6 10  |mpakTHYeckoMy|
3a/laHuI0
Ortuer no
6 11 |Pa3aen 6. MeToA KOHTPO/IBHBIX 00'b€MOB. 48 32 16 16 16 30  |mpaKTHUYecKOMy
3a/laHuI0
KoHTponbHbIe
6 11 [Pa3pen 7. iByxdasHble TeueHHs. 6 4 2 2 2 10 BOTIPOCH
6 11 [Pa3pen 8. KypcoBoii poeKT. 36 0 0 0 36 20 Kypcosoii
TIPOEKT
Bcero 3a 11 cemecTp 144 68 34 34 76 100
Bcero no AuCHMILIMHE 144 68 34 34 76 100
15
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OueHouyHble MaTepHasbl no aucuunande BBIYMC/IMTE/IBHBIE METOAbI MEXAHUKN

IIK-2.2 - Cnoco6eH kK npogeccuoHanbHOLl SKCN/Iyamayuu co8peMeHHbIX NPUK/AAOHBIX NPOZPAMMHBIX CPedCine 8bIYUC/UMEebHO20
MO00e1upoeaHusi npoyeccoe menjaomacconepeHoca

Ne 1 TIpouwnTaiiTe TEKCT U 3aMUIINTE PA3BEPHYThINA 000CHOBAHHBINA OTBET
CBOICTBO Pa3HOCTHOM CxeMbl, 00yC/IOB/IEHHOE Ha/IMuKMeM B BbIDa)KE@HHH J1JIs OTPEIIHOCTH arpOKCUMALMK TIPOU3BO/HBIX HEUETHOTO MOPsi/Ka, Ha3bIBi
No 2 TlpouuTaiiTe TeKCT, BbIOeprTe NPaBU/IbHBIE OTBETHI U 3alUIINTe apryMeHThbl, 000CHOBBIBAOLIME BEIOOD OTBETOB

s dy
3anHImHTE PasHOCTHBIE aHATOTH 714 IIPOH3B0 JHOH IIEPBOI0 IIOPAIKA E%
x

HCIIOIb3YA CIEOYVIOIIHE TOYKH

- - -

x-Ax X x+Ax X

(MoxeT ObITh HECKOJIbKO OTBETOB)

A)
y(x + Ax) = y(x)
Ax
B)
y(x) — y(x — Ax)
Ax
B)
y(x + Ax) — y(x — Ax)
Ax?
D

y(x + Ax) — y(x — Ax)
2Ax

Ne 3 TlpouuTaiiTe TEKCT U 3alUIINTe Pa3BepHYThI 000CHOBAaHHbIN OTBET

PaccmatpuBaeTcst KOHTPOJIBHBIN 06beM, JBIKYILIUICS CO CKOPOCTBIO VS. Uepe3 37IeMeHT MOBEePXHOCTH 3TOro 00beMa cpeia POTEKAeT CO CKOPOCTHIO V.
CJlydae MOTOK Cpe/ibl Yepe3 MOBePXHOCTb 00beMa B [JaHHOW TOUKe OyAeT OrpeAessiThCs Kak ...

Vcnone3yiiTe ciefyoliye 0603HaueHHs:

VS - CKOPOCTb KOHTPOJILHOTO 00beMa

V - CKOPOCTb Cpe/ibl Yepe3 3/1eMeHT KOHTPOJIbHOTo 06beMa
nl - MecTHasi BHelIHsIsi HOpMaJlb,

n2 - MeCTHasi BHyTPeHHsIs1 HOpMaJlb
Ne 4 TlpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE
CorocraBbTe Ha3BaHue C (GopMyion

A)

1) [MosHast sHEprus eUHULIBI

obbema p dV

v(t)

B)
2) Ko/HuecTso ABikenus vy
eIy OGweMa p (T + € ) dv

V(t)

B)

3) Macca eummigst oGbema pvmdV
V(t)
r)
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pvdV

v(t)
Ne 5 IlpounTaiiTe TEKCT U YCTAHOBHUTE COOTBETCTBHE
CormocraBbTe HasBaHUe ¢ (HopMyIon
D
p ('U . n)v d S A) IToTok 3Hepruu
2)
B) IToTok maccel
p(v-n)ds )
3)
172
p (v . n) e+ ? d S B) INoTok KonuuecTBa JBKeHUs.

I') [ToToK MaccoBoO# CKOPOCTH

Ne 6 HpquTaﬁTe TEKCT U yCTaHOBUTE 110C/1e0BaTe/IbHOCTh

B MeToze ['oziyHOBa /17151 OTIpe/ie/IeHHsl «HOBBIX» T1apaMeTPOB Ha rPaHMIaxX sueek HeoOXOAMMO PellnTh 3a/jauy O pacliajie MPOU3BO/ILHOTO pa3pbiBa. YCT
T0C/Ie/;0BaTe/IbHOCTE HEOOXOAUMBIX JAeHCTBHUI.

A) OnpejiesieHne peanu3yroLLeicsi KOHPUTypaLvK yapHO-BOJHOBOM CTPYKTYPBI.

B) UtepaLjoHHOE OrIpe/ie/ieHre 3HaueHHUs! «HOBOTO» J1aBJIeHUs.

B) Onpesienienne 3HaueHUH MpeJieIbHbIX CKOPOCTeH MpOoLieCCoB.

I') Onpeyienenye crieBa ¥ CripaBa OT KOHTaKTHOTO Pa3pbiBa 3HAUEHWH «HOBBIX» SHEPTUH.
) OripegesnieHrie HaYaIbLHOTO TPHUOJIM)KEHHOTO 3HAUEHHSI «HOBOTO» JIABJIEHHUSI.

E) OrmipezienieHye 3HaueHUs1 KHOBOW» CKOPOCTHU.

JK) Onpenenenue cieBa U clipaBa OT KOHTAKTHOTO Pa3pbiBa 3HaUeHUs! «HOBBIX» IIJIOTHOCTeH.
Ne 7 TlpounTaiiTe TEKCT U yCTAaHOBUTe T10C/Ie/l0BaTeIbHOCTh

[lns pacyera 3HaueHMH QyHKIMI Ha HOBOM BpeMeHHOM cjioe B Metofe ['07iyHOBa HEOOXO/MIMO C/ienaTh Crleytolye OTepaLiiy, yCTaHOBUTE UX
T0CJIe/}0BaTe/IbHOCTb.

A) PaccuurTarh 3HaueHUs GyHKLMI Ha HOBOI BpeMEHHOM CJI0e.
B) Onpesie/iMTh NOTOKK Macchl, KOJIMUECTBA ABDKEHMS], SHEPTHHU Yepe3 rPaHMLIbI TUeHKH.
B) Pemntsb 3a7auy 0 pacriajie paspbiBa Ha rpaHULIaxX sUeiiKu.

I') [IpocymMMHpPOBaTh IOTOKH COOTBETCTBYIOIIMX BEJIMUMH 10 BCEM I'PaHHLIAM.
Ne 8 TlpouuraiiTe TeKCT, BbIOEpHTe PABHU/IBHBINA OTBET M 3allUIIKTE apryMeHThI, 000CHOBBIBaOLIME BEIOOD OTBETa
B nipaBoii 4acTy BbIpaXKeHUst

du  u(t,x+Ax) —u(t,x—Ax) (Ax)*>d°u

ax 2Ax 31 ax3

BTOpOE U TI0C/Ie/lyI0Li1e ClaraeMble Ha3bIBalOTCS
A) KOHEUHO-Pa3HOCTHBIM aHaJIOrOM NPOU3BO/HOM
B) MOTpeNIHOCTBIO annmpoKCUMAaLy MPOU3BOAHOM
B) mops/{KoM annpoKCcHUMaLiy POM3BOJHOM

I') morpelHOCTLIO0 OKPYT/IEHUS
Ne 9 [lpouuraiiTe TeKCT, BbIOEpHTe NPABU/ILHBIN OTBET M 3alUIINTE apryMeHThl, 000CHOBBIBalOIIMe BEIOOD OTBeTa

du 61:_' u(t,x) — u(t,x — L

TTopsA0K ammpOKCHMAIIHH IPOH3BOAHOH 9X B opmyne 9x Ax
paBeH
A) nepsblit
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b) BTOpoii
B) Tpernii

') ueTBepTHIA
Ne 10 ITpouuTaiiTe TeKCT, BbIOepHTe NPAaBU/IBHBINA OTBET U 3allUIINTE apryMeHThI, 000CHOBBIBAOLIIME BEIOOD OTBETa

Kakum 06pa3oM MOXKHO OLIEHHTb U3MEHEHHEe CKaJISIPHOM BEeMUMHBI f(X), U3BECTHOH B TOUKE X, B TOUKe (x + dx), re dx mMajiast BeurHa

Jix) ’
° :
\ X -Jdt'
A)
ad d
Foo + L0
b)
ad
£ -2
B)
If(x
fi +2L2
I

dx

%f(x
flx) + ax(2 )

Ne 11 TMpouuTaiiTe TeKCT, BbIOeprTe MPaBU/IbHBIE OTBETHI U 3alHUIINTe apryMeHThbl, 000CHOBBIBaOLIMe BEIOOD OTBETOB
BblibepeTe 3aKOH M3MeHeHHs! KOJIMUeCTBa JBIKeHUsT (BO3MOXKHO HECKOJIBKO OTBETOB)

%[[/ﬂV’d‘—=—[jﬂv(x'.ll)ds+[/0,,d5+/‘-[-/pfdl-.

B)

apyo + (._)p’-‘j‘v + apf.-yw. + ap‘l.:" . aa.r + aa!l _+_ da

— =+ pf.
ot | or Dy 9:  oxr oy o0z TP

B)

de . dev, = Oev, N dev. - do, - v . dor, - v . o
ot ox dy dz O Ay BE

f// ( v “) /f ( —v? +e) (v-n)dS+
+[f0:;°Vd5-|-./jfpf.v(”,'_

v
+pf-v.
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Ne 12 INpouuTaiiTe TEKCT, BbIOEPUTE MPABHU/IBHBIE OTBETHI U 3alTUIINTE aPryMeHTbI, 000CHOBBIBAOIIHE BEIOOD OTBETOB
Bribepute BepHbIe YTBEPIKAEHHUS:

A) VIamenbueHHe CETKH, CHIDKasl TOTPELHOCTD alMpPOKCUMaLUY, MOKeT YBeTUUMBaTh MOIPELIHOCTb OKPYIVIEHHSL.
B) Cy1ectByeT He 60j1ee Tpex KOHEUHO-Pa3HOCTHBIX allPOKCHUMALMH POM3BO/HOM TIEPBOTO MOPs/Ka.

B) HOA CXOAMMOCTBIO pellleHrs TOHUMaeTCA CTpeM/ieHHe pellleHNs: KOHEUYHO-Pa3HOCTHOI'0 aHa/lora YpaBHeHUs B YaCTHBIX MPOU3BOAHBIX K pellIeHHI0 U
YPaBHEHUA IIPU U3MeJ/IbUeHHUHN CETKU.

I') CetouHo¥i hyHKIMel Ha3bIBATCS MHOXKECTBO 3HAYeHUH pellieHusi UCXOAHOTo auddepeHIMabHOr0 ypaBHEHHS B y3/1aX Pa3HOCTHOM CeTKU.
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