





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JIABEPHBIE CUCTEMBI CITEITTAJ/IBHOI'O HASHAYEHU A

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-1.3 — crocoOHOCTh K MPOEKTUPOBAHUIO U KOHCTPYHUPOBAHUIO CHUCTEM, TPUOOPOB U Y3/10B, a TaKXkKe K
pa3paboTKe TEXHUUECKUX 3a/laHuM M [JOKYMEHTAl[ud Ha WX TIPOEKTHPOBAaHWE W  W3TOTOBJIEHMUE,
MpeiHa3HAYeHHBIX [l JIa3ePHOM TeXHWKW U TEXHOJIOTHM, J1a3epPHBIX OINTHKO-3/IeKTPOHHLIX TPUOOpPOB U
cucTeM

IICK-1.5 — CriocobHOCTh ompefiensTh TpeOOBaHUSA K Ja3epHbIM CHUCTEMaM CIeIMaJbHOr0 Ha3HaueHus,
MOJe/nupoBaTth (Gu3Wyeckue TIPOLeCChl B 37eMeHTaX UX KOHCTPYKLMM, MO/eJUpoBaTh Tpoliecc
pacripocTpaHeHHe MOIL[HOTO JIa3ePHOT0 U3/TyueHUs B aTMocdepe

DOpPMUPOBAHHIO KOMITETEHIUH C/TYXKUT JIOCTKEHUE C/IeIYIOIIUX Pe3y/IbTaTOB 00pa30BaHuUs:
IICK-1.3

3HAHUS:

Ha YpOBHe Ipe/iCTaBJIeHHIi:

- CTPYKTYPBI 1 0COOEHHOCTeH KOMITOHOBKH JIa3€PHBIX KOMIIIEKCOB CIElMaibHOTO Ha3HAYeH!S;

-  (uU3NYeCKUX TIPUHLMIOB (YHKIIMOHUPOBAHUS U  0COOEHHOCTeM KOHCTPYKI[UM  JIa3€PHBIX
JIATLHOMEPOB;

- (GU3MUECKUX TIPUHIAINOB (PYHKIMOHHUPOBAHUS U OCOOEHHOCTEH KOHCTPYKIMU Jia3epHbIX CHCTEM
[TUCTAHLIMOHHOTO 30H/IUPOBAHUS;

- (hU3UUYECKUX MPUHIUAIOB (YHKIIMOHUPOBAHUSA U OCOOEHHOCTEM KOHCTPYKIIMU JIa3€PHBIX CUCTEM
CHUJIOBOTO Ha3HAUeHNs];

Ha ypOBHE TIOHUMaHUS:

- OCHOB pacyeTa MapaMeTpoB U MPOEKTHPOBAHUS CUIOBOTO JIa3€PHOT0 KOMITIEKCa;

- OCHOB TTPOEKTUPOBAHUS JIa3ePHBIX KOMIJIEKCOB CITeI[ia/IbHOTO Ha3HAUeHHS;

YMeHuUsi:

TIPOBO/IUTH OLIEHKY OCHOBHBIX MApaMeTPOB JIa3€PHbBIX /JaTbHOMEPOB;

TIPOBO/IUTD OLIEHKY OCHOBHBIX TTapaMeTPOB JIa3epHBIX CUCTEM /IMCTAHI[MOHHOTO 30HAUPOBaHKS;

HABbIKU:

TPOEKTUPOBAHKS OCHOBHBIX Y3/10B JIa3€PHBIX /JaIbHOMEPOB;

T10/Tb30BAHUS TUTTOBLIMU TIPOTPAMMHBIMU TIPOJYKTaMHU JIJIs pEIlieHUs POeKTHBIX U HayUHBIX 3a/1au.
IICK-1.5

3HAHUS:

Ha yPOBHE BOCTIPOW3BE/IEHHUSI:

- METO/JUKH OLIEHKH MapaMeTPOB Jla3epHbBIX JaJbHOMEDOB;

- METO/JUKH OLIEHKH MapaMeTPOB JIa3ePHBIX CUCTEM JIMCTAaHIIMOHHOTO 30H/[UPOBAHMS;

Ha YpOBHE TIOHUMaHHUSI:

- OCHOB pacyeTa IapaMeTpOB 1 MTPOeKTHPOBAHUS CUIOBOTO JIa3ePHOTO KOMILIEKCa;

- OCHOB TTPOEKTUPOBAHUS J1a3ePHBIX KOMIIJIEKCOB CITEI[Ua/IbHOT0 Ha3HAUEHHS];

YMeHuUsi:

BBITOJTHSTE CPABHUTE/TBHBIN aHa/IM3 TPUMEeHeHUsI Pa3/TUUHbIX JIa3€POB [/ CUJIOBOTO BO3/I€HCTBUS;

TIPOBO/IUTH OLIEHKY OCHOBHBIX MApaMeTPOB J1a3epHbBIX IaTbHOMEDOB;

TIPOBO/IUTH OLIEHKY OCHOBHBIX MAapaMeTPOB JIa3epHBIX CUCTEM JAUCTAHI[UOHHOTO 30H/IMPOBAHMS;

HABbIKU:

TIPOEKTUPOBAHMSI OCHOBHBIX y3J/I0B JIa3€PHBIX Ja/IbHOMEDOR;

TI0/Tb30BAHUS TUTIOBBIMH ITPOTPAMMHBIMU TIPOAYKTAMH [I7TsI PEIIeHHsI TIPOeKTHBIX U HayUHBIX 3a7iau.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HOucuynmna JIABEPHBIE CUCTEMBI CITEITMAJIBHOI'O HABHAUEHUS sipnsiercs
TUCLIMTUTUHON YacTH, (popMHUpyeMoii yuaCTHUKAMH 00pa3oBaTe/IbHBIX OTHOILIEHUH 6;10Ka 1, mporpaMmbl
TOATOTOBKM 10 HarpasyieHUto 12.04.05 JlazepHas mexHUKA U /d3epHble MexXHO/102UU.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHueCKOW TIOITOTOBKYU OakajiaBpa U CJIY)KUT OCHOBOM a1 ocBoenus auciumvi: TIOATOTOBKA K
MPOLIEAYPE 3AIIUTHI YW 3AIIUTA BBIIIYCKHON KBAIM®OUKAIIMOHHOM PABOTHI,
HAYUYHO-UCCJ/IEJOBATEJ/IbCKASI PABOTA



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC
CEMECTP

HaumeHoBaHHUe Ppa3fiesioB H JUJAKTHYECKHUX eJUHUL]

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

®dopmupyemast
KoMmmereHus, %

CamocrosTenbHasA
pabora cryjeHToB

BCET'O
Jlekuuu
JlaGoparopHbIit
MPaKTHKYM

TICK-1.3

TICK-1.5

Paspen 1. Pemnaemsble 3a1aui ¥ MPaKTHUYeCKHe MPUTIOKEHUS JIa3ePHOH TeXHHKH
crnenanbHOro HasHayeHus. 1.1. Knaccudukaryst 1 0630p COBpeMeHHBIX
OITO3/IEKTPOHHBIX U JIa3ePHBIX CPeJCTB CIIeLMabHOI0 Ha3HaYeHHs. 1.2.

5 9 Cl'Ie]_[l/IaJ'H:HOE TIPUMEHEHME JIa3epOoB: Jla3epHble CUCTEMBI HaBeIeHNUA U 17 8 8 0 9
Lie/leyKa3aH¥si, MOLIHbIe JIa3epPHble CHCTEMBI Zi/Isl CHIOBOTO BO3J€CTBHSI Ha OOBEKT,
CHCTEMBI JUCTAHLMOHHOTO 30HAMPOBaHus U T.1. 1.3. TpeGoBaHuUst U 0CO6EHHOCTH
KOHCTPYKIMHU Jla3ePHbIX CACTEM CIIeliia/IbHOTO Ha3HaYeHus. OCHOBHbI€ THIIbI
Jla3epoB, TTPUMEHSEMBIX [I/If PelleHNs Cllelina/IbHbIX 3a4a4.

10

CHJIOBOI'0 JIa3€PHOT'O KOMIL/IEKCa.

Pa3spen 2. JIa3epHble KOMIIEKCHI J/Isl CHJIOBOTO0 BO3JeHCTBHS HA 00beKThI. 2.1.
OcHOBHBIe 3a/jauyl ¥ HarpaB/IeHHs! UCTIO/b30BaHMsI CUJIOBBIX JIa3ePHBIX KOMIIIEKCOB.
AHanu3 cLieHapyeB NPUMeHeH s CUJIOBBIX J1a3epoB. 2.2. OCHOBHbIE THITbI JIa3ePOB
ISl CU/IOBOTO BO3[eHCTBHs Ha 00beKThl — xumuueckue (HF/DF, KuciopogHo-
viogusie), CO2-3kTpopaspsisHble, TBepaoTebHble 1 CO2-ra3orHaMHYecKye.

5 9 CpaBHMTe/IbHBIN aHa/IU3 Pa3/IMUHBIX TUIIOB JIa3ePOB B 3aBUCMMOCTH OT CLieHapHeB 44 18 10 8 26
ucnonb3oBanus. 2.3. CTPYKTypa CHJIOBBIX Jla3epHbIX KOMILIEKCOB Ha3eMHOTO,
BO3/IyLLIHOTO U KOCMUYeCKoro 6a3upoBaHusi. OCOGEHHOCTH KOHCTPYKLAU 1
OCHOBHBI€ ITapamMeTpsl. 2.4. PacripocTpaHeHHe MOLLJHOTO JIa3ePHOTO U3/Ty4eHNUs B
TypOysieHTHOH arMocdepe. 2.5. OCHOBBI pacyeTa napaMeTpoB ¥ MPOEKTHPOBaHHs

30

45

J1a3epoB B UX COCTaBe.

Paspen 3. IlpuMeHeHHe /1a3epoB B Ja/IbHOMepax, CHCTeMax HaBe/leHUs H
neneyka3aHus. 3.1. OCHOBHbIe TUIIbI Jla3epPHbIX JalbHOMepOB. KoHCTpyKLust
5 9 J1a3epHOTro la/lbHOMepa U pacyeT ero XxapakTepucTUK. 3.2. JlasepHble CHCTeMbI 35 15 8 7 20
HaBeZleHUs U LiejieyKa3aHus. le/lHL[I/IH AeﬁCTBHH, 0COBEHHOCTH KOHCTPYKLIUU U
npuMeHenust. 3.1. ONTO3/1eKTPOHHbIE CUCTeMBI HaO/MOIeHHUs ¥ UCTI0/b30BaH e

30

40

CIIeKTPOCKOITHSI OTIaCHBIX BeIleCTB.

Paspen 4. JIazepHble CHCTEMBI /ISt 00HApY)KeHHsI ONIACHbIX BellecTs. 4.1.
Jla3epHble CUCTeMbI JUCTAHLIMOHHOTO 30HAMPOBaHKsl. OCHOBHbIE TUIIbI JIU/JAPOB:
a3p030/1bHbIH, AU QepeHIaNbHOr0 NOMIOLIeHHsT M PacCesiHUsl, PAMAHOBCKUH,
¢ryopecuieHTHbIH U T.4. OU3NUeCKHe IPUHLMIBI KX paboThl. 4.2. OCHOBBI
MPOEKTHPOBAHMS JIa3ePHBIX CUCTEM JMCTAaHLMOHHOTO 30H/UpoBaHus. OCOGeHHOCTH
5 9 KOHCTPYKLMU U cocTaB. 4.3. ONTo3/1eKTPOHHBIE U Jla3epHble CUCTEMbI B 84 10 8 2 74
TeXHUYeCKHX CPefiCTBaX KOHTAKTHOTO 0OHAPY)KeHUsI ONaCHBIX BelecTs. 4.4.
Vicrionb30BaHue TorvIonaTe/IbHOM MH(PaKpacHOMH CrIeKTPOCKONUN 1St
o6Hapy)KeHHst oracHbIX BerjecTs. [IpumMepsl peanu3auyu. 4.5. PamaHoBCKue
JleTeKTOPbI B3PbIBUAThIX U HADKOTUYeCKUX BelrlecTB. 4.6. JIa3zepHasi SMUCCHOHHAs

30

15

Bcero 3a 9 cemecTp

180 51 34 17 129

100

100

Bcero no gucuuninHe

180 51 34 17 129

100

100

3.2. JIaGopaTopHbIil NPAKTHKYM

n/n JUCIUILTHHBI

No Homep n HaumeHOBaHMe pa3jea

TeMa /1a00paTOPHOTr0 MPAaKTHKyMa

Oo0mneMm,

ayA.

qacoB

CHJIOBOTO BO3JI€MCTBUS Ha OOBEKTHI.

Pa3zpen 2. JTazepHbie KOMIIEKCHI [/151

Pacuet mapaMeTpOB TPaCChl MPOXOXKIAEHUS
JIa3epHOTO U3/TyueHus: B aTMochepe

CpaBHUTENbHBINM aHa/IN3 TIPOXKAEHUS

atmoccepe

MOIL{HOTO JIa3epHOT0 U3/yueHus B TypOy/IeHTHOM

3 |Pa3gen 3. [IpuMeHeHue Jla3epoB B

4 Le/ieyKa3aHus.

JaTbHOMepax, CUCTeMax HaBe/IeHUs 1

BHepI‘ETI/ILIECKI/Iﬁ pacyeT jia3epHOro Ad/JIbHOMEDaA

Pacuet TerioBr3sopa

Pasgen 4. J1azepHble CUCTEMBI 7151
00OHapy>KeHHsI OTIaCHBIX BEITIECTB.

DHepreTUyecKuii pacueT TUAApPHOU CUCTEMBI

Bcero 3a 9 cemectp

17

3.3. CamocTosnTenbpHas padora crygenta (CPC)

Ne | Homep u HauMeHOBaHMe pasjiesa
n/n JMCIIUTL/TUHBI

Copep)kaHue yueOHOro 3alaHus

Oo0nemMm,

YacoB

1 |Pa3gen 1. Pemaemele 3azauv 1
MpaKTUYeCKHe MPUI0KEHUS

V3yueHue rpesyCMOTPEHHBIX TIPOrPaMMOM
JUaKTUYeCKUX eJUHUL] [T0 MaTepHasiam JIeKLMOHHBIX

6




H&BQPHOﬁ TeXHUKHU CIIeLiaJIbHOIro
Ha3Ha4YeHMus1.

3aHSITUN U PEKOMEHyeMOW TUTepaType

Pazpen 2. JTazepHbie KOMIJIEKCHI
ISl CUJIOBOT'O BO3ZIeMCTBUS Ha
00OBEKTHI.

V3yueHue rpeflyCMOTPEHHBIX IIPOrpaMMOii
JUaKTUYeCKUX eIMHUL] TI0 MaTepyasiaM JIeKLMOHHBIX
3aHITUN U PEKOMEHyeMOW TuTepaType

12

ITozroTOBKA K BBITIOJTHEHUIO U 3aljUTe 1abopaTopHOi
pabotel «PacueT mapaMeTpoB TPaCChl IPOXOKAEHUS
71a3epHOTO U3/TyueHus B aTMOChepe»

IMoaroToBKa K BBIMOJIHEHUIO U 3alljiTe 1ab0paTOPHOi
paboTbl «CpaBHUTE/IBHBII aHA/TN3 IPOXOXKEHUs
MOLLJHOTO J1a3ePHOTO U3/TyueHus B TypOy/IeHTHOH
arMocepe»

Paspen 3. IlpumeHeHue y1a3epoB B
JalbHOMepax, CUCTeMax HaBeJeHuUs!
U lie/leyKasaHusl.

V3yuyeHue rpesyCMOTPEHHBIX IIPOrPaMMOi
JUaKTUYeCKUX eJUHUL] [T0 MaTepHasiam JeKLMOHHBIX
3aHATHI U PeKOMeHZyeMOol TuTepaTtype

ITozroTOBKA K BBITIOJTHEHUIO U 3alyTe 1abopaTopHOi
paboThl «OHepreTHyeCcKUil pacyeT Ja3epHOTO
JasbHOMepa»

ITozroTOBKA K BBITIOJTHEHUIO U 3alyTe 1ab0paTopHOi
paboTsl «PacyeT TerioBu3opa»

Pasgen 4. J1azepHble CUCTEMBI /11
00OHapy>KeHUsI OTIaCHBIX BEITIECTB.

10

N3yuenue ripeyCMOTPEHHBIX TIPOTPAMMOM
MUAAKTAYeCKUX eJUHHUI] [0 MaTeprasiam JIeKIMOHHBIX
3aHSITUN U PEKOMeHyeMO uTepaType

28

ITozroTOBKA K BBITIOJTHEHUIO U 3aliTe 1abopaTopHOi
paboThl «IHEpreTUYeCKUil pacyeT JIUAPHON CUCTEMBI»

ITogroroBka K fokiamy

39

Bcero 3a 9 cemectp

129

4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIVIMHBI

CEMECTP

HEJEJ/IN CEMECTPA

1 2 3 45| 6

7 8910 1 1213 14 15

16| 17

JIP, OTu. 1o

9 Tect TP P

JIP, OTu. 1o

JIP, OTu. 1o JIP, OTu. 1o

JIP AP JIP Aok = p

AP\ Tect

YcoBHbIe 0003HAUEHUS:
o [IP — aparHOCTHUeCKasi paboTa;
e Tect — TecT;
¢ JIP — naboparopHas paboTa;
e Ortu. nio JIP — otyert no JIP;
e Jlokn — JoKnaz.

TeKyIui KOHTPOJIb YCIIeBaeMOCTH CTY/|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHble HHTepBaJIbl B

clefyroumx popmax:
e UArHOCTUYeCKas pabora;
* TeCT;

¢ jyabopaTopHasi paboTa;
e otuet 1o JIP;
e JIOK/af,.

HPOME)KyTO‘lHaH dTrTecTalus IIpoOBOJUTCA B (l)OpMaXZ

¢ 5S5K3dMeEH.




5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. C. Bopetimo, /1. B. Kinoukos, M. A. KonsieB. . BoeHHble iprMeHeHust 1a3epoB. CI16.BT'TY
"BOEHMEX" um. II. ®@. YctuHoga, 2015, 20 3k3.

2. B. B. Jlobauég, C. FO. Ctpaxos ; BI'TY "BOEHMEX" um. [I. ®. YctuHora. JIa3epHble CUCTEMBI
crienasbHOro HasHaueHus. U. 1 BuomeTpuueckyie TeXHOIOTUY B 3ajaue HeHTUGHUKALMY TMUYHOCTH.
BI'TY "BOEHMEX" nm. []. ®@. YctunoBa, 2007, 31. pec.

3. B. B. Jlo6aués, C. FO. Ctpaxos ; BI'TY "BOEHMEX" um. [I. @. YctuHoBa. JIa3epHbIe CUCTEMBI
CriellanbHOro HasHaueHud. Y. 2 JluzapHble KOMITIEKCHI [/ JUCTAHLMOHHOTO 30HAUPOBaHHUS
armocdepsl. BI'TY "BOEHMEX" um. []. ®@. YctuHoga, 2007, 371. pec.

5.2. JloronHUTeNbHASA TUTeparypa o JUCLUIUIVHE:

1. FO. B. BatibopoauH. . OCHOBBI j1a3epHOl TexHUKH. Kues: Buiia 1mkosa, 1981, 2 3k3.
2. peq. C. b. BaHoB. Opy»xue u TexHosiorun Poccun. T. XI ONTHKO-3/1eKTPOHHBIE CUCTEMBI U Jla3epHast
texHuka. BI'TY "BOEHMEX" um. [I. ®. YctuHora, 2005, 1 3K3.

5.3. [lepuoguyeckue U3gaHus:
He TpeOyroTCs.

5.4. TlepeueHb peCcypcoB HH(POPMAI[HOHHO-TEIEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeoOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIUTUIMHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHs;

2. https://urait.ru/ — I'naBHas — O6pa3oparesibHas riardopma FOpaiiT. 11 By30B U CCY30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®ynnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [.®.
YcTuHOBa.

CoBpeMeHHbIe TPoQecCHOHaNbHBIE 0a3bl JAaHHBIX:

1. https://rusneb.ru — HatroHnaneHast yieKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast snekTpoHHast 6ubnioreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpOHHas 6ubmoTeka Poccuiickoro dhoHaa
(dbyHIaMeHTaIbHBIX UCC/Ie/JOBAaHUM.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VHMOPMaIMOHHBINM TIOPTaI TEXHUUYECKOTO peryvpoBaHus: HopMel, ipaBuia, CTaHAAPTHI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM redepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrauTIntoc- nHbOpMalioHHBIN TTOpTasl ITPaBoBOi WHGMOPMAaI[HH.

5.5. TIporpamMMHOe obecrieueHue:;

1. Mathcad Education - University Edition Term;
2. Matlab 2015a SP1.

5.6. ndopmalioHHbIe TEXHOIOTHUH:

B3anmogeiicTBre ¢ obyuarouumucs nocpegcresom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



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;
2. Matlab 2015a SP1.

6.3. Ilpouee:

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



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE CUCTEMBI CIIEIIUA/TBHOI'O HASBHAYEHU ST

AnHoTanusa paboueii nporpaMMsl

Jucoumuinna JIASEPHBIE CHMCTEMBI  CIIEDVAJIBHOT'O HA3SHAYEHUSA  asnsercs
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-1.3 crocobHOCTh K TPOEKTHUPOBAHWI0O M KOHCTPYUPOBAaHMIO CHCTEM, MPUOOPOB M Y37I0B, a TaKXkKe K
pa3paboTKe TEXHWUeCKUX 33/[aHUHd W JIOKYMEHTAallud Ha WX TIPOEKTUPOBAaHWE U  HW3TOTOBJEHHeE,
MpefiHa3HAYEeHHBIX /IS J1a3€PHONW TEeXHWUKW W TEXHOJIOTHH, JIa3epHBIX OINMTHUKO-3/IeKTPOHHBIX MPUOOPOB M
CHUCTEM;
[ICK-1.5 CrnocobHoCTe ompefensiTh TpeOOBaHMS K Jia3epHBIM CHUCTEMaM CIIeLUaJbHOTO Ha3HaueHusl,
MoZieupoBaTh  (M3UuYecKkue TIpollecChl B 3/eMeHTaX MX KOHCTPYKLMM, MOJe/NHWpoBaTh TPOL[eCC
pacIipoCcTpaHeHHe MOIIIHOTO JIa3ePHOT0 U3/TyueHHst B aTMocdepe.

Copep>xaHue [AUCLMITIMHBI OXBaThiBaeT KpPYI BOIPOCOB, CBSI3aHHBIX C (U3WYECKUMU TPUHIUTIAMU
(YHKIIMOHUPOBaHWs, KOHKPETHBLIMU KOHCTPYKIUSMHU M O0COOEHHOCTSIMU TIPUMEHEHUsI /1a3ePHON TeXHUKH [Iist
pellieHUs psifia CriellaabHbIX 3a7ay.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
* TeCT;
e jabopaTopHasi paboTa;
e oruet 1o JIP;
e JIOK/af,.

IIpomMeskyTouHasi arTecTamus IIPOBOAXUTCS B popMax:
e 9K3aMeH.

OO01jast  TPy/I0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiaseT 5 3.e., 180 u. TIporpamMMo# AWCIUITAHBI
TpeyCMOTPEHBI JIEKIIMOHHBIE 3aHsTHA (34 4.), 1abopaTopHbIi npakTHKyM (17 u.), camocTosTe/nbHast pabora
crygerra (129 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE CUCTEMBI CIIEIIUATTBHOI'O HASBHAYEHU ST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

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

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

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

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

HaumeHnoBaHue padoThI

PexkomeHpiyemMasi IuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3nen 1. Perrtaemblie 3a/id44 U MPAKTHYECKHE ITPU/I0KEHUA na3epH017i TeXHUKH CIIelijida/ibHOIro

Ha3HAYeHHs.

N3yueHue npefycMOTpeHHBIX
MpOrpaMMoi AUJaKTUYeCKUX

A. C. bopetiito, . B. KioukoB, M. A. KoHsies. .
BoenHble nnpuMeHenus yazepos: CI16.BT'TY
"BOEHMEX" um. [I. ®. YctuHosa, 2015 (Bce)

B. B. Jlobaué, C. FO. CtpaxoB ; BI'TY "BOEHMEX"
uM. . @. YcrrHoBa. Jla3epHble CUCTEMBI CIIeLiUaabHOIO
HasHaueHus. U. 1 Buomerprueckue TeXHOIOTMH B

e[JVHUL] 10 MaTepuajiam 3a/jaue uaeHTuGUKau auuHoctu: BI'TY 9
JIEKIIMOHHBIX 3aHATHI U "BOEHMEX" um. [I. ®. YcruHoga, 2007 (BBefeHUe, 3)
peKoMeHAyeMoM ThTepaType B. B. JIo6auég, C. FO. Ctpaxoe ; BI'TY "BOEHMEX"
uM. [I. @. YctunHoBsa. JlaszepHble CUCTeMBI CIIeLaabHOro
HasHaueHud. U. 2 JIugapHble KOMIIEKCHI JJ1S
JMCTaHI[MOHHOTO 30HJMpOBaHus aTMocdepsl: BI'TY
"BOEHMEX" um. []. ®. YctuHoBa, 2007 (BBefeHue, 1)
Wroro no pa3geny 1 9
Pazgen 2. JIazepHble KOMILIEKChI AJIsi CHIOBOTO BO3/I€liCTBUS Ha 00bEKTHI.
N3yuenue ripesycMOTpeHHBIX
TporpamMmmoi TuZaKTHU4Ye CKUX
eJVHUL] TI0 MaTepuasiam 12
JIEKLIMOHHBIX 3aHSTUI U
peKOMeHJyeMoH IhTepaType
TIOArOTOBKA K BAINO/HEHHIO U B. B. Jlo6aués, C. FO. Crpaxos ; BI'TY "BOEHMEX"
3amuTe 1abopaTopHOl paboTh
«PacueT IapaMeTpOB TPACCh! um. /1. @. YctuHoBa. JlazepHble CUCTeMbI ClieLiabHOTO 7
[P OXGICHI TA3EPHOTO Ha3HaueHus. Y. 2 JIugapHble KOMIJIEKChI ,.Z[]'IH
W3/yuyeHus1 B atMocdepe» ,ELI/I('J'THHLII/IOHHOF('? 30HAMpoBaHus atMocepsl: BI'TY
BOEHMEX" um. A. ®. YctuHosa, 2007 (1,2)
[ToproroBKa K BBITIONHEHUIO U
3amure 1ab0paTopHOM paboThI
«CpaBHUTeNbHBIN aHan3 -
TPOXO’KJEHUS MOLLJHOTO J1a3€PHOT0
U3/Ty4eHus B TypOy/IeHTHOM
atMocdepe»
Wroro mo pa3neny 2 26

Pazgen 3. Ilpumenenue 1a

3€pPOB B Jd/IbHOMEPAX, CUCTEMAX HABEACHUA U I€/IEyKa3dHUA.

W3yueHue MpesyCMOTPEHHBIX
TPOTrpamMMOoi TUAAKTUYE CKUX
e/IMHUI] [0 MaTepuaiam
JIEKI[UOHHBIX 3aHITUN U
PEKOMEHyeMOU TuTepaType

pen. C. b. Banos. Opyxue u TexHonoruu Poccun. T.
XI OnTHKO-3/1eKTPOHHBIE CUCTEMBI U Jla3epHasi TEXHUKA:
BI'TY "BOEHMEX" um. 1. ®. YctuHosa, 2005 (Bce)
FO. B. BaiibopoauH. . OCHOBBI J1a3epHOM TEXHUKU:
Kues: Bua 1mikomna, 1981 (Bce)

HO,E[FOTOBKEI K BBITIOJTHEHHUIO 1

S1. M. iBaHaAMKOB. . ONTHUKO-3/IeKTPOHHbIE TIPUOOPHI JJIs]
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3amuTe 1abopaTopHOi paboTh
«DHepreTuyeCKUl pacueT
JIa3epHOT0 JaIbHOMepa»

HO,Z[FOTOBK& K BBITIOJTHEHHUIO U

OpHEHTAllMU ¥ HaBUTal[ii KOCMUUEeCKHX amnraparoB: M.:
MammHoctpoenue, 1971 (Bce)

3aruTe 1abopaTopHOl paboThI 7
«Pacuet TerioBru3opa»
Wrtoro no pasgeny 3 20
Paspen 4. J/IazepHble cCTeMbI AJIs1 00HApY)KeHHsI ONIAaCHBIX BellleCTB.
N3yuenune nipesyCMOTpeHHBbIX
TIpOrpamMMoi IUJaKTHUYeCKUX
eZIUHUL] TI0 Marepraiam . 28
NMeKIHOHHBIX 3aHATHIA 1 B. B. JIo6auég, C. FO. Ctpaxoe ; BI'TY "BOEHMEX"
pEeKOMeH/1yeMOi TUTepaType uM. [I. @. YcrrHoBa. JlazepHble CUCTeMBI ClIeliuabHOIo
HasHaueHus. U. 1 Buomerpuueckue TeXHOJIOTUU B
[TogroroBka K BBITIO/IHEHUIO U .
3aIUTe TAGOPATOPHOR PaBOTEI ) 3a/iaue I/I,L[e'I'-ITI/Id)I/IKaLII/IH suyHocTu: BI'TY
- BOEHMEX" um. []. ®@. YctuHoBa, 2007 (Bce) 7
«DHepreTUyeCcKuy pacuer
JIUJAPHOUN CUCTEeMBbI»
[ToproroBka K foknany 39
Urtoro no pa3peny 4 74
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JIABEPHBIE CUCTEMBI CIIEIIUATIBHOI'O HABHAYEHH S

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTUYecKas paborta
* TeCT;

¢ jylabopaTopHasi paboTa;

e otuet 1o JIP;

* [OKNaf;

¢ JK3aMeH.

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.

Tect

KoHTposb ycBOeHM eKIJMOHHOTO MaTepHrasa CTy[,eHTOB IPOM3BOUTCS B aBTOMaTHUUeCKOM peskKUMe 3a
cueT npumeHeHus: [10 «MeHTOp», NpeicTaB/stoOLLero co60il BebO-rprnoxkeHue, B KOTOPOM KJIMEHTOM
BBICTYyTIaeT Opaysep, a cepBepoM — BeO-cepBep. JJocTyn cTyAeHTOoB K [10 «MeHTOp» OCyILeCTB/IsIeTCs uepe3
000# nHTEpHET Opay3ep, yCTaHOB/IEHHBIN Ha I000M YCTPOHCTBe, UMEIOIEM [IOCTYT B C€Th VIHTEpHET C
TIOMOLLBI0 MH/IMBHZYalILHOTO JIOTHHA U Naposisl. B KoHIle KaXX[0ro paszesna CTyfeHTaM MpeJjiaraeTcst OTBeTUTh
Ha 12-14 BoripocoB. Pe3ynbTarhl TeCTUPOBaHUS 0000IAIOTCS C TIOMOIIIBI0 6A/TEHO-PEUTHHIOBON CHCTEMBI
(BAPC). OCHOBHBIM KpUTepHeM Ha3HaueHHs 6a/yioB CIIY>KUT CIIOCOOHOCTB CTyZieHTa OTBevaTh Ha TeCT 3a
MHUHHUMa/bHOE YKMCJIO TIOMBITOK. HeoO6XoAUMBIM yC/IOBHUEM MOTyUeHHsT 3aUeTa SIB/ISIeTCS YCIelHoe
MIPOXOJKJeHUE BCeX TeCTOB.

JTa6oparopHas paGora

Homyck k JIP:
- IOy CK K BBITIOJTHEHUIO TEPBBIX ABYX JIP He MpesyCcMOTpeH.
- AJIsI 0Ty CKa K BBITIOIHEHUIO TPETheH U nocieaytoiyx JIP Heo6xoquMa 3aIiyTa OfHOM 13 BBIMOTHEHHBIX
paHee paboT.

TpeboBaH¥s K BbINOTHEHNIO JIP:

- 110 JIP Nel Heo6X0MMO BBITIOJTHEHHE B TIPOrPaMMe pacyéTa rapaMeTpoB aTMOC(hepbl HHAWBHYaTbHOTO
3a[jaHusl, U EMOHCTpaLisl pe3y/bTaToB BLITIOIHEHUS Mpero/iaBaTe/io;

- 110 JIP Ne2 Heo6X0AMMO BBITIOJTHEHHE B MPOrPaMMe pacyeTa MPOXOKAEeHHUsT MOLIHOTO J1a3ePHOT0 U3/TyUYeHHs B
arMoc(epe MHIUBUYa/TIbHOIO 3a/JaHUS, U [IEMOHCTPALMsl pe3y/IbTaToB BbIIIO/IHEHUs IIPeriofiaBare/io;

- 110 JIP Ne3 HeoOX0AMMO YCIIellTHOe pellieHre 3a/Jaui YJHEPreTHUeCKOTo pacueTa MPUeMHOT0 KaHasla Jla3epHOro
JlalTbHOMepa;

- 110 JIP Ne4 HeoOX0AMMO YCIIeIIHOe pellieHue 3a/jau pacueTa TeTrVIOBU3MOHHOMN CUCTEMBI;

- 110 JIP Ne5 Heo6xoAnMO ycIieltHoe pellieHre 3ajad SHePreTHUeCKoro pacueTa JUAapHON CUCTeMBI;

3amwra JIP:

3amura JIP npesycmarpuBaeT o0CyKeHHe Mopsifika pellieHys], pelyCMOTPEeHHBIX ee TeMaTHKOM 3a/ady,
BKJIFOUasi IPOBEPKY YCBOEHUS CTYZ,EHTOM COOTBETCTBYIOIIMX CBeJleHHH U3 TeOpUHU.

OTuet no JIP

OTueThl 110 1a00pPaTOPHBEIM pabOTaM IPE/CTAB/ISIOTCS B IIEUAaTHOM WU/IU PYKOITMCHOM (opme.
IomnycKaeTcs BBITIOTHEHHE PACYETOB «BPYUHYIO» WM UCIOIb30BaHHE CUCTEM aBTOMAaTH3al[in
MaTeMaTHueCcKuX pacyetoB. Kaxkoe 3aziaHie Ha 1abopaTopHyro paboTy cofiep>KUT Habop mapameTpoB B
COOTBETCTBUU C WH/IUBUyaTbHbIM BaPUAHTOM.
Kputepun oLieHUBaHUS:
JIabopaTopHast paboTa CUMTaeTCs BLIMOJTHEHHOHN YCITeIIHO (TIPUHUMAEeTCS) TIPY CIeAYIOLINX YCIOBUSIX:
- IPaBUJIbHOE BBINTO/IHEHNE BCeX MYHKTOB (3a7iau), MpelyCMOTPEHHBIX 3aJjaHreM;
- TIPaBUJIbHOE TIOCTPOEHUe U 0(OPM/IEHHE B COOTBETCTBUM C TPeOOBAaHUSAMU IOCYJapCTBEHHBIX CTaH/IapPTOB
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ECK/I rpacdvkoB Ajis BceX TIOy4YaeMbIX B XO7ie BHITIOJTHEHUs 3a[JaHUsI XapaKTePUCTHK;
- yCrelHas 3aijuTa 1JabopaTopHoOii paboThI.

Hoxnap
KOMILJIEKT TeM JJ1 JOKJIaza rpescrasrieH B coctase Y MK no gucnurivige

JK3aMeH

OO0yuaroIuiicss UMeeT MPaBo Ha Mo/yueHHe MUHUMA/IbHOH MOJI0KUTE/TbHOM OL[eHKH TP YCIOBUU
YCIIEIITHOTO MPOXOKEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUECKOU PaboThI B
COOTBETCTBUH C TpadmKoM pa3zena 4.
K 3K3aMeHy I0MyCKaloTCs CTY/IeHThI, KOTOPhIE YCITeIITHO C/ja/iv BCe JlabopaTopHble pabOoThI U C/lad OTUYETHI,
Cla/iv [I0K/Iaj, 10 MHAUBUYa/lIbHOMN TeMe.
OK3aMeH MPOBOAUTCS B YCTHOU popMe 1o OusieTaM, BeIZIAHHBIM Tperno/aparesieM. CTyIeHT 10/DKEeH
TO/ITOTOBUTb, TI0JTb3ysICh KOHCTIEKTOM, COCTaB/IeHHBIM T10 MaTepuasiaM Kypca, OTBeTUTh Ha /IBa BOTIPOCa.
O1leHKa «OTJINYHO» CTABUTCS, €CJ/TH OTBET SIBJISIETCS TIOTHBIM U MPaBUIBLHBIM. Martepuas U3/10KeH B
orpe/ie/IeHHOM JIOTMYeCKOM Moc/ie[ioBaTeIbHOCTH. [1py 0TBeTe Ha OMOTHUTE/bHBIE BOIIPOCHI CTYAEHT M0Ka3asl
3HaHHWe OCHOBHOI'O MaTepuasa.
OlLeHKa «XOpOLLI0» CTaBUThCS, eC/IA OTBeT SIBJISIeTCS TIOTHBIM U MIPaBUWILHBIM, TIPU 3TOM JOTYIIIeHbI
HeCyII|eCTBeHHbIe OLITMOKH, UCTIpaB/IeHHbIE TT0C/Ie HABOASIIUX BOTIPOCOB MpernozaBareis. [Ipy oTBeTe Ha
JIOTIOJIHUTE/TbHBIE BOIIPOCHI CTYJEHT AeMOHCTPUPYET IIOHUMAaHHe 0CHOBHOT'O COJiep)KaHuUs yuebHOro
Marepuasna. CTy/ieHT CBOOO/JHO OPUEHTHUPYETCS B MaTepHaJie, M3/I0)KEHHOM B KOHCIIEKTe.
OrleHKa «y/10B/IETBOPUTEILHO» BBICTAB/ISETCS], €C/IA CTY/IeHT 00HAPY>KHUBAET 3HAHUE U MIOHUMaHKe MaTepuasa
KypCa, HO M3/IaraeT MaTepyaJl HeTIO/THO U IOy CKaeT CyIileCTBeHHbIe OIMOKY ITPU OTBeTe Ha OCHOBHBIE
Borpockl. OTBeT Ha AOIOJHUTE/IbHBIE BOMPOCHI BhI3bIBAET Y 9K3aMeHYeMOTr0 3aTPyAHEeHHUs WU COAEPXKUT
OLITMOKH, KOTOPBIE OH MOXKET UCIIPABUTh ITOC/Ie HABOASII[UX BOIIPOCOB.
Ol11eHKa «HEYI0B/IeTBOPUTE/LHO» BLICTAB/IAETCSI, €C/IA TIPU OTBETe 0O0HAPY)KEHO HEITOHUMAaHUe O0CHOBHOTO
cofiepKaHusi yueOHOTo MaTepyasa Wil JJOMYIIeHbl CyIleCTBeHHbIe OIHOKY, KOTOPbIe YUaI[UiCs He MOXKET
WCTIPAaBUTH TIPU HABO/SIIMX BOTIPOCAX TPeTIofiaBaTe/is.
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Pa3pen 1. Peinaemsle 3afauu v
5 g |MPAKTHYeCKHe NPHIOKeHHs 17 8 8 0 9 10 0 Tecr
Jia3epHON TeXHUKHU
CIenuajabHOr0 Ha3HAUeHHs].
Tecr,
Paspen 2. JIazepHbIe KOMILIEKCHI TlaGopaTopHas
5 | 9 | cunosoro sospelicremana | 44 | 18 | 10| 8 | 26 | 30 | 45 77 560T£
00BeKThI. Oruer 1o JIP
Paspen 3. Ilpumenenue j1a3epoB B OTquFTe;Té TP
5 9 |panbHOMepax, cucTemMax 35 | 15 8 7 20 30 | 40 ’
JlabopatopHast
HaBeJIeHUA U 1ie/IeyKa3aHUsl.
pabora
Tecr,
Pa3pesn 4. JIazepHble cucTeMbl JlabopatopHast
5 9 |anA oOHApY)KeHHUs OTACHBIX 84 | 10 | 8 2 74 | 30 | 15 pabora,
BellecTB. Ortuert no JIP,
Hoxknag,
Bcero 3a 9 cemecTp 180 | 51 | 34 17 | 129 | 100 | 100
Bcero no gucuunInHe 180 | 51 | 34 17 129 | 100 | 100
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