MUWHOFBPHAYKU POCCUU
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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)

12.04.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0rUH
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa 11 JTASBEPHASA TEXHUKA
CaBuH AHjpeii BanepreBuy, [.T.H., ipodeccop

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii mporpammel U1 JTASEPHASI TEXHUKA

3aBenyromumii kadenpoii bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

N1 JIABEPHASA TEXHUKA

3aBepaytommii Kadeapoii bopeiiio A.C., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MATEMATHNYECKOE MOJAE/IMPOBAHUE JIASBEPHBIX CUCTEM

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-1/24.5 — cmocoOHOCTb MOfenvMpoBaTh (U3nMUecKre TMpOLecChl B 37eMeHTaX KOHCTPYKLMU Jia3ePHBIX
cucTeM U 000py[0BaHNS afIUTUBHOTO TIPOU3BO/CTBA

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
IICK-1/24.5

3HAHUS:

Haubosiee ymoOTpeOUTENbHBIX MaTeMaTHYeCKUX METONOB W TIPUEMOB TPUMEHUTENbHO K JIa3epPHbIM
cucTeMaM U TIpoLieccam;

OCHOB BBIUMC/IUTETLHOTO MO/Ie/TMPOBAHUS Jla3ePHBIX (M3UUeCKUX TPOIIeCCOB;

MaTeMaTH4yeCKHX MOZesiel la3epHbIX aKTUBHBIX CpeJl;

Mo/ie/ield la3epHOM TeHepaliyy;

OCHOB a/IalTTUBHOM OTITUKY;

YMeHUs:

pa3pabaThIBaTh U UCTIO/Ib30BaTh MaTeMaTuueCcKue MO/Iesy;

HCITI0/Tb30BaTh OCHOBHbIE MaTeMaTHueCKUe MeTObI Jisl PellieHus 3a/jau MOo/eTMPOBaHUS;

HaBbIKU:

MaTeMaTH4yeCKOT0 MO/e/TUPOBaHUSI TPUMEHUTE/THHO K JIa3ePHBIM CHCTeMaM U IpoLieccaMm.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Hucuynmaa MATEMATNUYECKOE MOJE/ITMPOBAHUME JIABEPHBIX CUCTEM siBnsieTcs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
TOATOTOBKM 10 HarpasyieHUto 12.04.05 JlazepHas mexHUKA U /d3epHble MexXHO/102UU.

CopepxaHue [UCLMIUIMHBL — SBJSETCA JIOTUUECKMM rnpogopkeHrem aucuuivH:  BBICHIASA
MATEMATUKA B HAYUHbBIX HMCC/IEJOBAHUSAX, ITIPAKTUKYM IIO0 KOMIIBKOTEPHOMY
MOJAE/INPOBAHUIO.

CojepxaHue  JUCLWIUIMHBI ~ SIB/ISeTCSI OCHOBOM /i1 ocBoeHus aucimiyiviH: HAYUYHO-
NCCIIEJOBATE/IbCKAS TIPAKTUKA, IIOAI'OTOBKA K IIPOLOEJYPE 3AIIIUTHI 1 3AIITATA
BBIITY CKHOU KBA/INOUKAIIMOHHOU PABOTBL

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-1 — CnocobeH npe/iCTaB/SITE COBPEMEHHYIO HAYYHYH0 KAPTUHY MHUDA, BLISIBJISITH
eCTeCTBeHHOHAYYHYIO CYLHOCTb 1pobsieMsl, popMyIrMpoBaTh 3a/auy, ONpe/iesiiTh IyTH UX PelleHus U
olleHnBaTh 3(pHeKTUBHOCTL BEIOOPA ¥ METOZIOB MPABOBOH 3aIUThI Pe3y/ILTATOB UHTE/IEKTYaTbHOR
JieATeTbHOCTH C YUeToM Crel{(KN NCCIef0BaHUi U pa3pabOTKH 1a3epHOM TEXHUKH, ONTHYeCKIX
MareprasioB U Jla3epHbIX TEXHOIOTU

e [ICK-1/24.5 — CrniocobeH MozienpoBath (pri3rueckKyrie MpoLecchl B 37ieMeHTaX KOHCTPYKLUM JTa3ePHBIX
cucTeM U 000py10BaHUS afiIUTUBHOTO TIPOU3BO/ICTBA



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 5 3.e., 180 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe Pa3/e/oB U AUJAKTHYECKHUX eJUHHIY

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuun

JIaGopaTopHbIii
NPaKTHKYM

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

TICK-1/24.5

11

Paspen 1. MaremaTHyeckye 0CHOBBI MO/Ie/THPOBAHMUSI JIa3epHBIX cucTeM. 1.1. PasoxeHns
B psiabl Teiinopa Anst GyHKIMIT 0fHON ¥ MHOTHX HepeMeHHbIX 1.2. OObIKHOBEHHBIE
muddepeHIanbHble ypaBHEHUs: yPaBHEHHUs C pa3/ie/IsIoIUMICs epeMeHHbIMH, OTiCaHue
JIMHeHHBIX pe/laKCalMOHHBIX TIPOLIeCCOB, OMMcaHue KonebarebHbIX nporieccos. 1.3. 3agaun ¢
Haua/bHBIMH YC/IOBUSIMU M KpaeBble 3a/jau 71si 0ObIKHOBEHHBIX AU depeHLialbHbIX
ypaBHeHHi. 3a/jauu Ha cobCcTBeHHbIe 3HaueHus. 1.4. KomriekcHble GyHKLMM KaK CPefiCTBO
ornvcaHust KosieGare/bHbIX NporieccoB 1.5. VIHTeprossiys ¥ annpokcuManust GyHKIui.
TMonuomsl Jlarpara, annpoKcUMalys CrjlaiiHaMu, MeTo/, HaMeHbIIHMX KBaJpaTos. 1.6.
CrenpasneHele GyHKIMU. YpaBHeHue beccens, dynkuyun beccens 1.7. JIuHeiiHble ypaBHeHHs
B UACTHBIX NPOU3BO/HBIX: BOJIHOBOE ypaBHeHHe, ypaBHeHHe Ter/I0NPOBOAHOCTH.
KomriekcHble (pyHKLMH KaK armapar fijis pellieHust IMHeHbIX ypaBHeHuH. 1.8. TTonsTue o
KOPPEeKTHOCTH 3a/iay /71l ypaBHeHWH B 4aCTHBIX NPOM3BOAHLIX. [ToHsTHe 0 perenrn
HeKOpPeKTHbIX 3aay. 1.9. O6parjeHne Marpul. [ToHsTHE O pa3peXKeHHbIX MaTPHLIAX.
VTepaljoHHble PUO/IKeHHbIe MeTo/bI 0OpalljeHust MaTpull. TpexraroHanbHble MaTpHLbI 1
anroput™ Tomaca (MeTOZ TPOTOHKH).

32

24

25

11

Paspen 2. OCHOBBI BEIYHC/IMTE/IEHOT0 MO/ie/THPOBAHHUsA 1a3epPHbBIX (PH3HMUeCKHX
nponeccos. 2.1. [ToHsATHe 0 AUCKPeTH3aliy 3a/ja4 MOZelupoBaHsi. PacueTHble 06/1acTu U
pacueTHble CeTKH. 2.2. MeToJ, KOHeUHBIX pa3HOCTel /st 0ObIKHOBEHHBIX AU depeHLraTbHBIX
ypaBHeHHil. [ToHsATHe 0 Pa3HOCTHBIX cXeMax. ITops/i0K annpoKcuMaLyu. SIBHbIe ¥ HesiBHbIe
PasHOCTHbIe cxeMbl. 2.3. MeToy KOHEUHbIX Pa3HOCTel /11 yPaBHEeHUH B YaCTHBIX
TIPOU3BOJHBIX. SIBHBIE U HesiBHBIE cxeMbl. CxemMa KpaHKa—Hl/IKOHCOHa [J11 ypaBHeHUST
TeIJIOTIPOBOAHOCTH. 2.4, MeTO,E[ KOHEYHBIX 3/IeMEHTOB [|/I1 ypaBHEHMS TerJIOIIPOBOAHOCTH.
2.5. TloHsTHE 00 anmnpoOKCHMALH, YCTOHYUBOCTH U CXOAUMOCTH YMC/IEHHBIX PelleHui. 2.6.
OCHOBBI YNC/IEHHOTO pelLleHHs] HeJIMHeHHBIX CTAallMOHApHbIX AuddepeHIHanbHbIX ypaBHEHUIH
B UAaCTHBIX NMPOM3BOAHEIX. MeTos ycTaHOB/eHus. 2.7. ABTOMO/le/IbHbIe PellieHHs ypaBHeHUs!
TEIJIONIPOBOAHOCTH /I OITMCAaHUs TeMIlepaTypHbIX Tiosiel B W3/e/TusAX J1a3epHbIX afJUTUBHBIX
TEXHOJIOTUH.

35

10

25

25

11

Paspen 3. Maremaruyeckue Mo/ie/Iv Jla3epHbIX aKTUBHBIX cpej. 3.1. Mogesnb cpeipl
KHUC/IOPO/IHO-HO/IHOT0 a3epa. MexaHH3M XMMHUUYeCKOH HaKauKH, BbIHY)K/JEHHOTO U3/TyYeHUs! 1
penakcaryu. 3.2. Mogenb cpegpl razopuHamuueckoro CO2-asepa. KonebarensHast
HepaBHOBECHOCTb ¥ (JOPMHUPOBaHKe MHBEPCHUH. MeXaHHU3M HaKauyKH, BbIHY)K/|eHHOTO
M3TyuyeHMs U pesakcauuu. 3.3. Mo/ie/ld aKTUBHBIX Cpe/] TBep/l0Te/bHbIX a3epos 3.4. Mogenu
Ter1opU3UKM U Ta30/jMHAMUKN aKTUBHBIX CPe/] TIPOTOUHbIX ra30BbIX fa3epoB 3.5. Mogenu
TerIo(hU3UKN aKTUBHBIX CPeJ] TBePAOTe/bHbIX JIa3ePOB.

43

13

30

15

11

Paspen 4. Mopenu j1a3epHo# renepanuu. 4.1. Mogens CTalioHapHOM J1a3epHOM reHepaLiui
B MTPOCTEHIIEM TIJIOCKOTIapasiie/IbHOM Pe30HaToOpe C MPOCTPAHCTBEHHO OfHOPOZAHOW aKTUBHON
cpegoit (Mogene Purpoga); 4.2. @opMupoBaHUe yCU/IeHHs B aKTUBHOM cpe/ie HerpepbIBHOTO
XUMHYECKOro KUCI0PO/-HoAHOrO J1a3epa. KoadduieHT ycuneHus caboro curHana u
WMHTEHCHBHOCTB HachlileHus. 4.3. Mofie onTHYeCcKUX UCKa)KeHUH B JIa3epPHbIX aKTHBHBIX
cpegax. TypOy/ieHTHbIE HEOAHOPOAHOCTH B ra30BbIX MPOTOYHBIX Jla3epax. TerioBble TMH3bI B
aKTHMBHBIX 3/IeMEHTaX TBEpPJOTEe/IbHBIX /1a3epoB. 4.4. VICK&)KeHHs! J1a3epHOI MOZbI
HeyCTOHUMBOro pe30HaToOpa OTPULIATE/IbHOMN BeTBU NPH GobInX urciax ®penesi. BiusHie
Pa3bIOCTUPOBKU Ha reOMeTpHUeCKHe MapaMeTphl BEIXOJHOTO Myuka. 4.5. VIckakeHust
J1a3epHOIT MO/IbI HEYCTOIYMBOTO pe30HaTOpa MOJIOKUTETLHOI BeTBU MPH GOJBIINX YMC/IaxX
DpeHesst. BiusiHYe pa3blOCTUPOBKM Ha reOMeTpUUeCcKHe MapaMeTphbl BbIXOAHOIO MyYKa.

35

10

25

15

11

Pa3pen 5. OCHOBBI a/JaNTUBHOM ONTHKH. 5.1. MeTo/bl KOPPeKL{MM UCKa)KeHHit 1a3epHBIX
TTyYKOB, BbI3BaHHBIX NIPOXOX/EHHEM Uepe3 TypOyeHTHy10 atMocdepy. 5.2. TTonsiTHe 0
J1a3epHBIX OTMOPHBIX 3Be3/jaX, MeTOAAX UX CO3/jaHus U MCIIO/Ib30BaHNUs /1S KOPPeKLMU
n306pakeHHit 1 TypOy/IeHTHBIX MCKa)KeHNH JTa3epHbIX MyukoB. 5.3. [ledhopMupyeMble 3epkana
/151 KOPPEKLIMY MCKa)KeHHH 11a3epHbIX MyYKOB, BbI3BaHHBIX MPOXOXK/EHUEM uepe3
TypOy/eHTHYI0 arMocdepy: TUITbl, IPUHLUIIBI IeHCTBHS.

35

10

25

20

Bcero 3a 11 cemecTp

180

51

34

17

129

100

Bcero no gucHUIUINHE

180

51

34

17

129

100

3.2. JTabopaTopHbIii NPAKTUKYM

Ne
n/n

pa3jena JUCIUAITHHBI

Homep n
HauMeHOBaHHe

Tema /1ab0paTOpHOro NMPaKTHKyMa

Oonem,

ayp,.
JacoB

Pazgen 1.

Maremarrueckue MaTeMaTUYeCKOT0 MO/e/IMPOBaHUsl. PellieHre pejlakcarjiOHHbBIX
OCHOBBI yPaBHEHUI U ypaBHeHHUH [7is1 KosiebaTenbHBIX TIpoLieccoB. PereHne
MO/Ie TUPOBaHUS 3a7ja4 UHTEPIIOJISIIIUY U alllpPOKCUMaLUK QYHKIMM OfHOM

JIa3€pPHBIX CHUCTEM.

repemMeHHOU

HpaKTI/IKa HCIIOJ/JIb30BaHUA TEﬁHOpOBCKI/IX an]’IO)KeHI/Iﬁ B 3a/jadax

PerieHue 3a71au Ha oOpalljeHHe pa3pe>KeHHBIX MaTPHL.
Vcrionb30BaHue CBOOOIHO pacrpoCTPaHIeMbIX TPOrPAMMHBIX KOJIOB.
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Oo6pairieHre TpexMiaroHa bHLIX MaTpHil. ITporpaMMupoBaHue
anroputma Tomaca
Pazpen 2. OcHOBBI . .
ITocTtpoeHue TpexararoHaabHOW CUCTEMbI YDABHEHHUH CXEMBbI
BBIUHC/TUTETHHOTO
3 |morempoBamms Kpanka-HwukosicoHa f/11 0ZHOMEpPHOTO HeCTallMOHAPHOTO YpaBHEeHUsT 2
ACIP TeTJIONPOBOAHOCTH. VcciieoBaHte YCTOMUMBOCTH YMC/IEHHOTO
Jla3epHBIX (U3NUeCKUX
pelieHus
TMPOLIECCOB.
Pazgen 3.
4 MaremaTuueckue PerieHue 3a/iau KUHETUKU aKTUBHOMW CpeJibl KUC/IOPOJHO-UOIHOTO 5
MO/IeJIH Jla3epPHBIX Jlasepa.
aKTUBHBIX Cpef,.
Pazgen 4. Mogenu
5 . Wccnenoanne mogenu Purpoga. Beiurciienue riopora reHeparum 2
Jla3epHOHW reHepaLuu.
6 PacueTsl MPOXOKEHHST MOIIHBIX J1a3epHBIX MTyUKOB B TYPOy/I€eHTHOM 9
Pazpen 5. OcHOBBI atMocdepe
7 aJJaNTUBHOM ONTHUKU.  (PacueTsl aaNTUBHBIX ONTHYECKUX CUCTEM 1T KOPPEeKLINU 9
TypOy/IeHTHBIX NCKAXKeHUI MOIIIHBIX JIa3€PHBIX MTYUYKOB
Bcero 3a 11 cemecTp 17
3.3. CamocronTenbHas padora crygenta (CPC)
Ne Homep 1 HanMeHOBaHue pasjesa Oo0mnem,
Copep)xaHue yueOHOro 3afaHus
n/n JUCIUTL/IMHBI JacoB
W3yueHue mipe/lyCMOTPEeHHBIX MPOrpaMMOit
1 WJJAaKTUUeCKHUX eIMHMI] 110 KOHCTIeKTaM JIEKI[UH 1 10
Pasgen 1. Maremarrhueckre OCHOBBI AU ¢ CAHHHL "
PEeKOMeHlyeMOM iuTeparype.
MO/Ie/TMPOBaHUsI Jla3epHbIX CUCTEM. =
2 BrinonHenue 1abopaTopHOM paboThI M MOATOTOBKA K 14
3alluTe.
W3yueHue nipelyCMOTPeHHBIX MPOrpaMMOii
3 |Pasgen 2. OCHOBBI BLIUMC/TUTEILHOIO |[AUAAKTUUECKUX eJUHUL] [10 KOHCIIeKTaM JeKLUi U 12
MOZe/IMPOBaHUs Jla3epPHbIX peKoMeHIyeMoM JiuTeparype.
4 (U3MUeCKHUX MPOLIECCOB. BrinonHeHve MHAMBUYaIbHOTO MPAKTUYECKOTO 13
3aJ]aHUs Y TIO/ITOTOBKA K 3a1uTe paboThl.
W3yueHue nipelyCMOTPeHHbIX NPOrpaMMOi
5 WIaKTUUeCKUX eZJMHUI] TI0 KOHCIIeKTaM JIeKLIUHU U 14
Pazgen 3. MaTeMaTruecKye Mo/ie/u AHIA ¢ CAMHIT i
PEKOMeHyeMOH iuTeparype.
Jla3epHbIX aKTUBHBIX Cpe/I.
6 BrlnosHeHMe UHMBUYaTbHOTO MPaKTUUeCKOro 16
3aJ]aHus U TIO/ITOTOBKA K 3aIuTe paboThl.
W3yueHue nipejyCMOTPEHHBIX POrpaMMOM
7 . WITAKTUUeCKUX eIMHUI] 110 KOHCIIEKTaM JIeKLIWi 1 12
Pazpen 4. Mopenu nasepHou AHA AT K
PEKOMeHyeMOH iuTeparype.
reHepaiuu.
8 BrlnosHeHMe UHYMBUYabHOTO MPAKTHUUeCKOr0 13
3a/laHUs U TIO/ITOTOBKA K 3all[UTe paboThI.
W3yueHue mipeyCMOTPEHHBIX IPOTrPaMMOi
9 o W/IaKTUUeCKUX eZIUHUI] TI0 KOHCIIeKTaM JIeKIUMA U 12
Pazpen 5. OcHOBBI afjani THBHOU A ¢ CAMHMN i
peKoOMeHyeMoil iuTeparype.
OTITHKH.
10 BeInosiHeHMe UHYMBHUYa/IbHOTO MPAKTHUYeCKOI0 13
3a/laHUs Y TO/ITOTOBKA K 3all[UTe paboThI.
Bcero 3a 11 cemectp 129
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJE/IN CEMECTPA
3 5 6 7 8 9 10 11 12 13(14{15(16 |17
Ortu. no Ortu. o Otu. o Ortu. o Otu. o | Ortu. o
11 AP AP P
JIP JIP JIP JIP JIP JIP

‘YciioBHbIe 0003HAUCHUSA:

e JIP — ApiarHOCTHUeCKasi paboTa;
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e Ortu. 1o JIP — otuet mo JIP.

TEKyI.l[I/Iﬁ KOHTPOJIb YCII€BAE€MOCTH CTYI€HTOB IIPOBOJWUTCA B INCKPETHLIE BpEMEHHBIE MHTEPBAJ/IbI B

cnenyronumx dhopMax:
e UHArHOCTHYECKas pabora;
e otuer 1o JIP.

IIpoMeskyTouHasi arTecTanus POBOAWTCS B popMax:
e 93K3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. . Yucnennsle Metogsl. Mocksa: FOpaiit, 2019, s51. pec.

2. A. A. Bensie, B. B. Jlob6aués, 0. I1. MakcumoB. ®opmupoBanue usnyuenvs. BI'TY "BOEHMEX" um.
H. ®. YcruHoBa, 2001, 62 3K3.

3. A. A. Bensies, B. B. Jlobaués, FO. IT. MakcumoB. OnTrKa MOLTHBIX Ja3epoB. Y. 1 dopMupoBaHHe
uznyuenus. bBI'TY "BOEHMEX" um. []. ®. YctuHoBa, 2001, 351. pec.

4. A. A. Camapckuii, A. B. I'ynmue. . Uncnennsie metogsl. M.: Hayka. [, pea. ¢u3.-mat. mut., 1989, 9 3K3.

5. A. B. Anues, O. B. MuljeHkoBa. . Maremarrueckoe Mofie/iMpoBaHue B TexHuke. M.: IH-T KomInbroTep.
uccnen., 2012, 7 sks.

6. B. U. Peitznun. . MaremaTuueckoe mofesiipoBanye. Mockga: FOpaiit, 2020, 351. pec.

7. B. C. 3apybuH. . MaTeMaThueCKoe MOjie/IMpoBaHue B TexHuke. M.: M3g-eo MI'TY um. H. 3. baymaHna,
2010, a51. pec.

8. C. A. Jloces. . 'asognHamuueckuie a3epel. M.: Hayka. ['1. pen. ¢us.-mar. iur., 1977, 10 3k3.

9. 4. C. byrpos, C. M. Hukonbckui. . Beiciias marematrka. Mocksa: FOpaidt, 2020, 351. pec.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:
1. . Xumunueckue nazepsl. M.: Mup, 1980, 3 5k3.
5.3. Ilepuoguueckue u3gaHus:
He Tpe0yoTCH.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3I€KTPOHHbBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHb;

2. https://urait.ru — I'maBHas — OOpa3oBaresbHas riardopma FOpatiT. 111 By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2 — ®yHgamenranbHas 6ubmuoreka BI'TY «t BOEHMEX» um. [1.®.
YcTrHOBa.

CoBpeMeHHbIe TpodecCHOHaNbHBIE 6a3bl JaHHBIX:

1. https://rusneb.ru — HaiionaibHast 3/1eKTpoHHast oubnoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHOTeKcTOBast 31eKTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHaMeHTalbHBIX UCCIeOBaHUH.

VHdopmalioHHbIe CIIpaBOYHbIE CHCTEMBI:
1. TexskcnepT — MIHbOpMaLMOHHBIH [IOpTa TeXHUUeCKOro peryauposanus: HopMel, paBuia, cTaHjapThl
PdD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ 'OCTos
cobcrBenHoii reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nvHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.
5.5. IIporpamMMHOe obecIieueHHe:
1. Mathcad Education - University Edition Term.

5.6. 'Hpopmal[oHHbIe TEXHOIOTHH:

B3auMoyielicTBue ¢ 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. J/TabopaTopHbIe 3aHATHA:
1. Mathcad Education - University Edition Term.

6.3. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MATEMATUYECKOE MOJE/IMPOBAHUE JIABEPHBIX CUCTEM

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa MATEMATUYECKOE MOJE/IMPOBAHUE JIABEPHBIX CUCTEM sBrsetcs
JUCLUIIMHON YacTH, (JOpMHPYeMOH yYaCcTHHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, mporpaMmbl
MOATOTOBKM T10 HarpaBiaeHuto 12.04.05 JlasepHas mexHuka U Jda3epHble mexHoAo2uu. JUCIUIIMHA
peanu3syetcsi Ha (akymerete M VHbopmaumoHHbIX U yripaensiomyx cucrem BI'TY "BOEHMEX" um. [J.®.
Yerunosa kadeapoii 11 TIASEPHAS TEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
TICK-1/24.5 criocobHOCTh MO/IE/TMPOBATh (hU3MUECKHEe TIPOLIECCHI B 3/IEMEHTaX KOHCTPYKIIMH JIa3€PHBIX CUCTEM
1 000py/IOBaHUS aiTATHBHOTO MPOU3BO/ICTRA.

CoiepkaHue AMCLIMIUIMHBI OXBaTbIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C MaTeMaTHUueCKWM MOZeTUpOBaHHEM
Pa3MUYHBIX TIPOLIECCOB, MPOTEKAIOIINX B JIa3ePHBIX CHCTEMaX.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHHI CleiyIoliiie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e otuer 110 JIP.

HpOME)KYTO‘lHaH dTTeCcTalus rMpoBOAUTCA B CbOpMaXZ
¢ DJK3dMeH.

OO611as  TPyZI0EMKOCTh OCBOEHUsSI JUCLIMIUIMHBI cocTaBiaseT 5 3.e., 180 u. TIporpaMMoW JUCIUMJIHHEL

TIpeAyCMOTPeHHI JIeKLIMOHHbIe 3aHsTus (34 4.), naboparopHelii pakTikyMm (17 4.), camocTtositesibHasi paboTa
ctygeHra (129 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
MATEMATUNYECKOE MOJE/TMPOBAHUE JIABEPHBIX CUCTEM

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb 0CBOEHHS AUCLUMIUINHBI cocTaBgeT 180 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUH, U 129 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHune padoThl PexoMeH/jyeMas 1uTeparypa prn(::v;xocm,
Pa3pen 1. MaremaTuyecKue 0CHOBbI MO/e/IMPOBaHUS 1a3ePHBIX CHCTeM.
1. C. Byrpos, C. M. Hukonbckuii. . Beiciias
VI3yueHwie rIpe/yCMOTPEHHBIX MaTemaryka: Mocksa: FOpaiit, 2020 (Bce)
TPOrpaMMOii JUaKTHUECKUX e/HHL] A. B. Anues, O. B. MuiieHkoBa. . Marematuueckoe
T10 KOHCIIeKTaM JIeKLUH 1 MOZleIMpoBaHye B TexHuke: M.: IH-T komIbroTep. 10
peKoMeH/lyeMoii uTeparype. uccres., 2012 (Bee)
B. C. 3apybuH. . MaremaThueckoe MO/Ie/IMPOBaHHE
B TexHUKe: M.: M3a-80 MI'TY um. H. 3. baymana,
BhinonHeHye 1abopaTopHOi paboTh U . 2010 (Bce)
[I0/]FOTOBKA K 3all[ATe. B. U1. Peifa/iH. . MaTemaTiueckoe MojjeipoBaHye: 14
Mocksa: FOpatiiT, 2020 (Bce)
Wroro no pa3geny 1 24

Pazgen 2. OCHOBBI BBIUYHC/IATE/THHOI0 MOAE/THPOBAaHNSA JIa3epPHbIX (hH3HUeCcKHuX MpPOoIeccoB.

N3yuenwue ripeyCMOTPEHHBIX
MPOTPaMMO¥ TUAAKTHYECKUX e[UHHUI]

o . Yucnennsie Metozsl: MockBa: FOpatit, 2019 (Bce) 12
T10 KOHCTIeKTaM JIeKLIUi U s
DEKOMEH/IyeMOii TUTepaType. A. A. Camapckuii, A. B. I'ynuH. . YdcieHHbIe
MeToabl: M.: Hayka. I'n. pef;. pus.-mar. iut., 1989
BrinosnHeHue UHAVBU/Ya/IbHOTO (Bce)
MPaKTHUUeCKOro 3aZlaHusl U MOJr0TOBKa K 13
3amure paboThI.
Wrtoro no pasgeny 2 25
Paspen 3. MaremaTuyeckue Moje/u Jia3epHbIX aKTUBHbBIX Cpef,.
N3yueHue ripelycCMOTPeHHBIX
MpPOrpamMMoi JUAAKTHYeCKUX eJUHUL] 14
T10 KOHCTIEKTaM JIEKIUH U . Xumuueckue nasepsli: M.: Mup, 1980 (Bce)
peKOMeHZyeMOU JIuTepaType. C. A. Jloces. . 'a3o0anHamMuyeckue ya3epbl: M.:
BrIrongedue UHIUBU/YaJIbHOTO HEIYKEI. I pen. (bI/IB.-MaT. JINT., 1977 (BCE)
MPaKTHUYeCKOro 3aZlaHusi U MOJr0TOBKA K 16
3amure paboThl.
Wrtoro mno pa3geny 3 30
Paspen 4. Moje/nu j1a3epHOil reHepanuu.
N3yuenue npenycMOTpPEHHBIX
MpPOrpaMMON AUJAKTUUYeCKUX eIUHHL] B. II. Brikos, O. O. Cunnues. . JlazepHbie 12
10 KOHCTIeKTaM JIeKLUI 1 pe3oHatopbl: M.: DUIMATIINUT, 2003 (Bce)
peKoMeHyeMo JiuTeparype. A. A. Benses, B. B. Jlobauég, FO. T1. MakcumMog.
BroIrnmosiHeHUe WHAWBU/YalbHOTO q)OpMI/IPOBaHI/Ie H31yueHusd: BI'TY "BOEHMEX"
NPAKTHYeCKOr0 3a/[aHusl ¥ TIOJrOTOBKA K um. [I. @. Ycrunosa, 2001 (Bee) 13
3amure paboThl.
Wrtoro no pasgeny 4 25
Pa3pgen 5. OCHOBBI aJanITUBHON ONITHKH.
12 24208



N3yuenue ripesyCMOTpPEHHBIX A. A. Benses, B. B. Jlobauég, FO. ITT. MakciMOB. 12
MIpOrpamMMOoi JUAAKTHYeCKUX e/JUHUL] Orntrka MOLIHBIX j1a3epoB. Y. 1 dopmuposaHue

T10 KOHCTIeKTaM JIeKLUi U n3nyuenus: BI'TY "BOEHMEX" um. [I. ®.
peKOMeH/yeMoH JIMTepaType. YctrHoBa, 2001 (Bcee)

BrinonHeHne HHAVBH/YaIbHOTO

MPaKTUYeCKOro 3a/jJaHus 1 MIOArOTOBKaA K 13
3amure paboThI.

Wrtoro no pasgeny 5 25

13 24208




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MATEMATHUYECKOE MOJE/IMPOBAHUE JIABEPHBIX CUCTEM

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora
e oTuer 1o JIP;
* 9K3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
[uarHocTtrueckast pabora npoBogutcs B popme Tecta B SMOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTaLysl.

OTtuer no JIP

JlabopatopHasi paboTa CUMTAETCSI BBITIO/THEHHOM YCIeIHO (IPUHUMAETCS) TIPH CIeAYIOIUX YCIOBUSIX:
- IpaBU/IbHOE BBITIOJTHEHHE BCEX TTYHKTOB (3a7au), TTpelyCMOTPEHHBIX 3a/laHueM;
- IPaBUJIbHOE TIOCTPOEHUe U 0(hOpPM/IEHHE B COOTBETCTBUM C TPeOOBAaHUAMU IOCY/JapCTBEHHBIX CTAH/IapPTOB
ECK/I rpacdukoB, A/isi BCeX MOyYaeMbIX B X0/le BBITIOJTHEHHS 3a/IaHUST XaPAKTePUCTHK, ¥ OTUETA B 1[€JI0M;
- IpefiocTaB/ieHUe OTUYéTa B CPOK, YKa3aHHBIM MperojaBaresieM.

JK3amMeH

K sK3ameHy A0MyCKatOTCs CTYIeHThl, KOTOPbIe YCIEIIHO Calu BCe KOHTPO/IbHbIE MEPONPUSTHUS
TpelyCMOTpeHHbIe paboueil MporpaMmoi.
JK3aMeH MPOBOAUTCS B YCTHOU popMe 1o OueTaM, BeIZIAHHBIM TIpernoaparesieM. CTyIeHT 10/DKeH
MOATOTOBUTb, MO/b3ySICh KOHCIIEKTOM, COCTaB/IEHHbIM T10 MaTepyasiaM Kypca, OTBET Ha /iBa Borpoca.
OlLieHKa «OTJIMYHO» CTaBUTCS, €C/IM OTBET SIBJISIeTCS TO/THBIM U MPaBWIbHBIM. MaTtepua U3/io)KeH B
orpe/ie/IeHHOM JIOTMYeCKOM MoC/e[joBaTeIbHOCTU. [1py 0TBeTe Ha JOMOTHUTE/bHBIE BOIIPOCHI CTYAEHT M0Ka3asl
3HAaHHEe OCHOBHBIX ITOHSITHUM U 3aKOHOB.
OLleHKa «XOpOILIO» CTaBUTHCS, C/IU OTBET SIBJ/IAETCS MOJHBIM M NIPABU/IBHBIM, IIPA 3TOM JOMYIEeHbI
HeCyIeCTBeHHbIe OLTMOKH, UCTIpaB/IeHHbBIE TI0C/Ie HABOASII[UX BOTIPOCOB TpernozaBareis. [Ipu oTBeTe Ha
JIOTIOJIHUTE/TbHBIE BOIIPOCHI CTYJEHT AeMOHCTPUPYET IOHUMAaHHe 0CHOBHOTO COJiep)KaHus yuebHOro
Marepuasa. CTymeHT CBOOOJHO OPUEHTHUPYETCS B MaTepyasie, U3/I0’KEHHOM B KOHCITEKTE.
OrleHKa «y/I0B/IETBOPUTEILHO» BBICTAB/ISIETCS], €C/TA CTY/IeHT 00HAPY>KHUBAET 3HAHUE Y MIOHUMaHKe MaTepyasa
Kypca, HO M3/1araeT Matepras HeToHO U JIOTYCKAeT CyIeCTBeHHbIe OIUOKU B JOPMYTUPOBKE OCHOBHBIX
TOHATUM U 3aKOHOB. OTBeT Ha JOIOJHUTE/IbHbIE BOMIPOCH! BbI3bIBAET y 9K3aMeHYeMOr0 3aTpyAHeH s WU
COZIEP>XKUT OIIMOKU, KOTOPhIe OH MOKET UCTIPAaBUTh MOCJIe HABO/SIINX BOIIPOCORB.
O11eHKa «HEYI0B/I€TBOPUTETHLHO» BLICTAB/ISAETCSI, EC/IU TIPU OTBETe 0O0HAPY)KEHO HEITOHUMAaHHe OCHOBHOTO
coZiep>KaHusl yueOHOro MaTeprara Wid JAOMYIeHbl Cyl[eCTBEeHHbIe OLIHOKH, KOTOPBIE YUAIUICA HE MOXKET
WCMpPaBUTh NIPU HaBOJSAIIUX BOMPOCAxX Tperno/jaBareris.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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6 1 Pa3pgen 1. MaTremarnueckyie 0CHOBBI 32 8 4 4 24 75 Ortuer 110
MO/ie/TUPOBAaHMS JIa3ePHBIX CUCTEM. JIP
Pazpnen 2. OCHOBBI BBIYHC/TUTE/IHHOI0 OTuer 1o
6 11 |mMopenupoBaHus ja3epHBIX (pu3uyeckux | 35 | 10 8 2 25 25 P
NPOILeCCoB.
6 1 Pazpnen 3. Maremarnueckue MOJAe/TH 43 13 8 5 30 15 Ortuet 110
Jla3epHbIX aKTUBHBIX Cpef. JIP
6 | 11 Paspen 4. Moge/m asepHoii renepauu. | 35 | 10 | 8 | 2 | 25 15 OT‘;’; o
6 11 |Pa3pgen 5. OcHOBBI aJjanTUBHOM onTHKK. | 35 | 10 6 4 25 20 OTIJJ.ET, ro
Bcero 3a 11 cemectp 180 | 51 | 34 17 | 129 100
Bcero nmo gucCIuIInHEe 180 | 51 | 34 17 129 100
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Kputepuu oneHuBaHus

IICK-1/24.5

Ne 1

Ne 3

Ne 4

Ne 5
Ne 6
Ne 7
Ne 8

Ne 9
Ne 10

Ne 2

Ne 3

Bonpocbl omKkpbimoz2o muna:

BBIYMC/IUTE 1ar 1o BpeMeHH, MaKCHMa/IbHO BO3MOYKHBIH 17151 00ecrieueHust
YCTOMYMBOCTU YMCJIEHHOTO pellleHrs OfHOMepPHOro (TJI0CKOr0) ypaBHEHUs
TeIUIONPOBOAHOCTH SIBHOW Pa3HOCTHOM CXeMOU BTOPOT0 MOPsiJKa M0 NPOCTPaHCTBY U
TIepBOro MopsiiKa M0 BpeMeHH MU CJIeIVIOIIMX UCXOAHBIX JaHHBIX:

o KoadduimenT teruionposogHoctu = 12.2 Br/(M*K);

e [InotHOCTh = 2650 Kr/(MA3);

e Teruoemkocts = 1150 Ix/(xr*K);

o IIlar ceTku Mo NMPOCTPAHCTBEHHOM KoopauHare = 150 MKM;

B uem 3ax/1t0uaroTCsl I71aBHble IPUUKHBI CHYDKEHUSI ONITUYECKOr0 KaueCTBa U3/TyueHUs
HeTpephIBHBIX U UMITY/IbCHO-TIePUOANYECKUX TBEPAOTEeNbHBIX J1a3ePOB C aKTUBHBIMHU
3/1leMeHTaMu B hOpMe LUIMHAPHUUECKUX CTePKHeH?

Kakue napameTpbl MaTeprasa aKTUBHOTO 3/IeMEHTa TBep0Te/IbHOTO j1a3epa
OTIpe/iesIsiIOT CHYDKEeHHe ONTHYeCKOro KayecTBa U roueMy?

Kakoi1 13 mareprasioB akTHBHOTO /1eMeHTa HeofrMoBoro yasepa: Nd:YAG, Nd:glass
TIpeANoYTHTe/IbHee C TOUKY 3PeHHSI TIOBBILIEHHs OIITUYeCKOT0 KauecTBa U3/IyueHus U
rnouemy”?

CKOpOCTb peakLyu — 3T0:

KoHcTaHTa CKOpOCTH peakLyu — 3T0:

Pa3HocTHas cxema — 3TO:

UeM oT/iMuaeTCs1 HesiBHAsl pa3HOCTHasl CXeMa OT SIBHOM?

Cxema Kpanka-Hukosicona — 310:
MeTo[, mepeMeHHBIX HanpaB/eHN! — 3T0:
Bonpocbl 3akpbimozo muna:

Onpe/ienuTb CKOPOCTh peaklivy My/IUHIa B aKTUBHOH CcpeJie XMHUeCKOro KUC/I0PO/IHO-
WOZHOrO J1a3epa npu

npu cj1e4yroumnx NCXO0AHbIX NAdHHBIX:

¢ -ypaBHeHMe peakuuu: 02(1D)+02(1D)->02(1S)+02(3S);

e nons cuHraeTHoro kuciaopoga O2(1D) 60%;

e 7107151 KMC/Iopo/ia (BO BCeX COCTOSTHUSIX) B aKTUBHOU cpefie 25%;
o nasnenue cpeabl 30 Topp;

¢ Ttemneparypa 300K;

e KOHCTaHTa CKOpPOCTU peakuuu 2.5-10-17 (cMA3)/c

Bapuanmbi omeema:

1. 2.08-10/18 1/(cMA3*c)
2. 1.04-10/M8 (cwA3)/c
3. 0.52-10018 (cMA3)/c
4. 1.04-10/M8 1/(cMA3%*C)
5. 0.52-10A18 1/(cm/3*c)

OTnure cxeM HEYCTOMUMBOTO KOH(OKa/TEHOIO pe30HaTopa M0JI0KUTeNbHON U
OTpULIaTe/IbHON BeTBe:

Bapuanmbi omeema:

1. B pe3oHarope IM0JI0KUTeIbHOM BeTBU 001U (OKYC eHCTBUTENbHBIMH;
2. B pe3oHaTope OTpHIIaTebHOM BeTBU 00IHI (GOKYC AeHCTBUTETHHBIM;
3. B pe3oHaTope MOJIOKUTEILHOM BETBH O0IL[Hi (POKYC MHUMBIIA;
4. B pe3oHaTope OTpULIaTeLHOM BeTBH 00LHI (POKYC MHUMBIMA.

OTnure cxeM HEYCTOMUMBOTO KOH(OKa/TLHOTO pe30HaTopa MoJI0KUTeNbHON U
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OTpHLaTe/IbHOUN BETBeu:
Bapuanmbi omeema:

1. Pe30HaTOp MONIOKUTEILHOU BETBU UMEET MEHBIIYIO /I/TUHY TPH O[MHAKOBOM
k03 uUIMeHTe YBeTMUEHUS U AUAMETPE arepTyphbl;

2. Pe3oHaTOp IM0/I0KUTEBEHOM BeTBU UMeeT 0OJIBILYIO [JIUHY TPY OJUHAKOBOM
K03 dHIeHTe YBeIMUeH!s U IuaMeTpe arepTyphl;

3. Pe30HaTop MOIOKUTEIbHOW BETBH UMEET MEHBIIYH0 YYBCTBUTETLHOCTD K
Pa3bIOCTUPOBKAM TIPU OTUHAKOBOM K03(dHIMeHTe yBeTMUeHUsT

Ne 4 KakoBa pa3mMepHOCTb KOHCTaHThI CKOPOCTH peakLidy BTOPOro IopsijKa?
Bapuanmbi omeema:

1. (cM/3)/c
2. 1/(cm/A3*c)
3. cmA2

4. (cMN\6)/c
5. 1/c

6. 1/(cm/3)

Ne 5 KakoBa pa3mMepHOCTb KOHCTaHThl CKOPOCTU peaKi[Mu TPeThEero mopsijka?

BapuaHmbl omeema:

1. (cMN3)/c
2. 1/(cmA3*c)
3. cv/2

4. (cMN\6)/c
5.1/c

6. 1/(cm/3)

Ne 6 Kakue napameTpsl Marepuasa akTUBHOI'O /IeMeHTa TBepOTe/IbHOIO Jla3epa
orpeiefioT To/ie MeXaH!ueCKUX HanpshKeHnH?

Bapuanmbi omeema:

. Mogysns yripyrocTy,

. k-T Ilyaccona,

. pa3Mephbl aKTUBHOTO 3/IeEMEHTa,

. KI1J HAKauKH,

. MOLLIHOCTb reHepaLuy,

. K-T TenpoIpoOBOJHOCTH,

. IVIOTHOCTB,

. TIpeies1 IPOYHOCTH,

. YapHasi BA3KOCTb,

. TBEPLOCTb,

. K-T HEPe30HaHCHOT0 MOIVIOLeHUS JIa3epPHOT0 U3/TyUeHHUs,
. K-T HEPe30HAHCHOTO MOIVIOLeHUs U3/TyYeHUs] HaKauKH,
. CIIEKTP TMPOIyCKaHUS,

. K-T 3/IeKTPONPOBOJHOCTH,

. IM3N1eKTpuYeCcKasi IpOHULAeMOCTb,

. IOCTOSIHHASA peLIeTKA

el e
URNRWNRPERPOOONOMULEA WN -

—_
D

Ne 7 CTaL[I/IOHaprIe pellieHrs YpaBHEHWA TEIJIOTIPOBOAHOCTH B TU/JIMHAPDHUUYECKU-
CUMMETPHUYHOM CJ/lIyUade [Py paBHOMEPHOM I10 O6T)EMy 11oABoJe Terjia UMerOT BU/:

BapuaHmbl omeema:

1. TTapabosiorzia BpaIieHust C OChIO HA OCU CUMMETDPHH L[WINH/[PUYECKOTO
aKTHUBHOTO 37IeMEeHTa;

2. PaBHOMEPHOTO pacripe/ie/ieHusl TeMIepaTyphbl;

3. TemmnepaTypa NnponopLuOHanbHa Pafuycy;

17



4. Temneparypa NponopLXOHa/AbHa KBaipaTy pajuyca;
5. TemriepaTypa NporopLoHa/IbHa J0rapudmy paguyca

Ne 8 MakcuMyM TemriepaTyphl B CTallMOHAPHOM pellleHUH ypaBHeHUs TeTUIONPOBOJHOCTU B
LIWIMH/IpUYe CKU-CUMMeTPHUYHOM CJlyYae [P paBHOMEPHOM 110 06beMy T10/jBO/ie Terlia
HaXO[UTCSL:

BapuaHmbl omeema:

1. Ha BHeIlIHel MOBEPXHOCTH aKTUBHOTO 3/IEMEHTa;
2. Ha ocu cummetpuuy;

3. Ha nosioBrHe paguyca akTUBHOTO 3/IEMEHTa;

4. Ha 1/3 paguyca akTHBHOTO 371eMeHTa

Ne 9 Breibepute aHHbIe, KOTOPBIE BKIFOUAKOTCS B TOCTAHOBKY 3a7iauu Ji/ist 060ro
mnddepeHMaIbHOTO YPaBHEHHSI:

. KoadduimeHT TerionpoBogHOCTH;

. IITar cetkuy;

. TeomeTpus pacueTHo# obnacty;

. [I10THOCTB ¥ TETI0EMKOCTh CPe[Ibl;

. I'paanyHbIe ycroBus;

. HauanbHele ycioBus;

. Perttaemoe ypaBHeHUe;

. Kpurepuit ycroiiumBocTy;

. InTepBan BpeMeHH, B KOTOPOM HEOOXOZIMMO TIOTyUUTh PellieHre

OCOoONOOUTEA, WN -

Ne 10 Bribepute faHHbIe, KOTOPBIE BKJIFOUAIOTCS B IOCTAHOBKY 3aZiauu [/l yPaBHEHUS
TeIIONPOBOJHOCTH:

. KosdduimenT TerionpoBogHOCTY;

. Ilar ceTku;

. TeomeTpust pacueTHo# obnacty;

. [110THOCTE U TEM/I0eMKOCTh CpeJibl;

. I'pannuHbIe ycinoBus;

. HauasnbHble yciioBus;

. Pelnaemoe ypaBHeHue;

. Kputepuii ycroitunBocTy;

. InTepBan BpeMeHH, B KOTOPOM HEOOXOAMMO TIOMYUUTD PelieHre

OCoONOOUTA WN -

18



