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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)

12.03.05 J/Ia3epHas TexHHKA M j1a3epHbIe TEXHOJI0TUH
roz Habopa rpymmsr: 2025

IIporpamMmmy cocTaBuIu:

Kadenpa 11 JTASBEPHASA TEXHUKA
Konsiee Makcum AHaTtonbeBudY, A.T.H., Tpodeccop

Kadenpa N1 JIABEPHAS TEXHUKA
®aiiga SAnrHa BurtanbeBHa, acCUCTEHT

ITporpamma paccMoTpeHa
Ha 3aceZlaHny Kadepel-pa3paboTumnka
paboueii nporpammel U1 JTABEPHASI TEXHUKA

3apenyromuii kadeapoit bopeiiiio A.C., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

N1 JIABEPHASA TEXHUKA

3aBepytomuii kKadeapoii Bopeiiio A.C., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IMPUKJIAJHAS OIITUKA

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



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

[TK-2.1 — CniocobeH K aHa/iu3y 3a/laudl 10 TIPOEKTHPOBAHUIO THITOBBIX CHUCTeM, IPUOOPOB, Y3/I0B U JleTajiei
Jla3epHOM TEXHUKH, J1a3ePHBIX ONTHKO-3/IeEKTPOHHBLIX IPUOOPOB U CUCTEM

ITK-2.3 — CriocobeH K pacyeTy, NMPOEKTUPOBAHUIO M KOHCTPYHMPOBAHUIO B COOTBETCTBUH C TEXHHUECKHM
3a/laHUEeM THIIOBBIX CUCTeM, MPUOOPOB, JieTasiedl U y3/10B Ha CXeMOTEXHUUECKOM U 3/IEMEHTHOM YPOBHSIX

DOpPMUPOBAHHIO KOMITETEHIHH CTYXKUT JOCTKEHUE C/IeIYIONIUX Pe3y/IbTaToB 00pa30BaHuUs:
K-2.1
3HAHUS:
Ha YpOBHe Ipe/iCTaBJIeHHi:
- OCHOBHBIX CBOMCTB CBETOBBIX I10JIEH;
- OCHOBHBIX TIOHSITUH 1 3aKOHOB reOMeTPUYeCKOH ONTHKH, TIpeie/Tbl TPUMEHUMOCTH FeOMeTpUYe CKOH
OTITHKWY;
- OCHOBHBIX TIOJIO’KEHUM U 3/IEMEHTOB TEOPHUU UZIeaTbHBIX ONTUUECKUX 3JIEMEHTOB U CUCTEM;
- XapaKTepUCTHK pealbHbIX OMTHUECKUX TEMEHTOB M CUCTEM;
- 00LMX TOHSATHH 00 abeppalusix ONTUUECKUX CUCTEM, O CTPYKTYpE ONTHUECKOro N300paykKeHUs U O
KPUTEPUSIX KaueCcTBa ONTUYECKOTO U300PaKEHHST;
- TIpaBUJIa YCTPOWCTBA U 0e30MaCHOCTH Be/IeHHsI PabOT Ha 3/IeKTPOYCTAaHOBKAaX, METO/IbI M CTIOCOOBI
BefieHUst pabOT TpU Ha/ajKe, HAaCTPOWKEe, FOCTUPOBKE U OIBITHOH TIPOBEPKE OT/AEbHBbIX BH/OB
ONTHUYECKUX,
OMTHKO-3/IEKTPOHHBIX U JIa3€PHBIX MPUOOPOB M CUCTEM B JIaDOPATOPHBIX YC/IOBUAX U Ha 00BEKTAX;
Ha YPOBHE IMOHUMAaHUS:
- TIPUHIIUITEI OTTUCAHUS CBETOBBIX TT0JIeH U BOJTH, CIIOCOOBI WX OTIMCAHUS U UX XapaKTEePUCTHKY;
- TIPUHIIUITBI PACTIPOCTPAHEHUSs JTydeld uepe3 ONTHUECKYI0 CUCTEMY;
- TIPUHIIUITBI ¥ (DOPMBI TIPeZiCTaBIeHus abepparjyii;
- OCHOBBI (JOPMHPOBaHUSI ONITUYECKOTO N300Pa’KeHUSI U er0 CTPYKTYPHI;;
YMeHuUsi:
YMEeHUSI:
TeopeTHUeCKHe:
- aHa/TU3 XapaKTEePUCTHK ONTHYECKON CUCTEMBI, TOCTPOEHUE U TIPUMEHEHNEe MaTeMaTHueCKUX Mojieneit
OTMCAHUS ONITUYECKUX CUCTEM;
- (hopmynrpoBaHKe TpeOOBAaHUM K YCTPOWCTBY U KaueCTBY U300paXkeHHsT ONTUUECKUX CUCTEM;
TPaKTUYeCKHe:
- B/IaJIeHHE TUTIOBLIM aJITOPUTMOM TPOEKTUPOBAHUS OTITHKU;;
HABbIKU:
WCTI0/Tb30BaHUe CIIOCO00B M CPEJICTB [I/Is PEIlleHNs 3a/1au TI0 OIleHKe Be/TMuuH abeppaliyii ¥ Ha 3TOU
OCHOBe OI[eHKA KauecTBa U300pakeHus, CO3/IaBaéMOr0 ONTHUECKOW CUCTEMOH. .
nK-2.3
3HAHUS:
Ha YpOBHe Ipe/|CTaB/IeHUM:
- SHepreTUYeCKUX 1 CBETOBBIX €WHUIL] U COOTHOLIEHHH MEXTY HUMU;
- 3aKOHOB TIPOXOJK/IEHHSI CBETA Uepe3 TPaHUIly pasjiena IByX Cpej;
- OCHOBHBIX TIOHSITUH 1 3aKOHOB reOMeTPUUeCKON ONTHKH, TIpeZie/Tbl TPUMEHUMOCTH FeOMeTPUYe CKOR
OTITUKH;
- OCHOBHBIX OITHYECKUX MaTepHaiOB U UX ONTUUYECKUX XapaKTePUCTHK;
- OCHOBHBIX TIOJIO’KEHUH 1 3/IEMEHTOB TEOPHU U€aTbHBIX ONTUUECKUX 3JIEMEHTOB U CHCTEM,;
- XapaKTePUCTHK PeaslbHbIX ONTHYECKUX 3/IEMEHTOB U CHCTEM;
Ha ypOBHE BOCITPOU3BE/IEHUS:
- METO/IUK OTIeHKH abeppariuii ONTUYECKUX CUCTEM;
- METO/JUK OIIeHKH KaueCTBa ONTHUECKOTO U300paXkeHus;
- METOAVK OhopMIIeHHs rpaduecKUX YepTeXel ONTHUECKHUX 3/IEMEHTOB U CUCTEM;
Ha YpPOBHE IMOHUMAaHUS:
- TIPUHIIUITBI PACTIPOCTPaHeHust Tydeld uepe3 ONTHUECKYIO CUCTEMY;
- MPUHLIUITEI ¥ GOPMBI IIPeCTaB/IeHHsT abeppaljuii;
- OCHOBBI ()OPMHUPOBAHHUSI OTITHUECKOTO U300Pa’KeHUs ¥ €T0 CTPYKTYPBI;;
YMeHUs:
BJIaJIeHUe MeTO/IaMy MaTPUUYHOMN Teopru ['ayCcCOBOM ONTHKY;
- aHA/IN3 XapaKTePUCTHK OMTUUECKON CUCTEMBI, [TOCTPOEHUE U PUMEHEHHE MaTeMaTUUeCKUX MoJesieit
OTMUCAHUSA ONTHUECKUX CUCTEM;
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- IpoBe/ieHre abepparjOHHOTO pacyeTa M To pe3y/bTaTaM OLjeHKa KaueCTBa ONTHYeCKOH CHCTeMBI;
- (hopmynpoBaHue TpeOOBaHMH K YCTPONCTBY U KaueCTBY M300pa)keHHsT OTITHUYEeCKHUX CHUCTEeM;
TpaKTHUeCKHe:

- PacyeToB OCHOBHBIX NTapaMeTPOB ONTUUECKUX CHCTEM;

- B/Ia/ieHre MeToAaMy rabapuTHOTO pacuéra ONTHYeCKHUX CUCTeM;

- B/laJileHre TUII0OBbIM aJITOPUTMOM I1POEKTUPOBAHKS ONTHKY;

- B/laJileHre OCHOBaMH CHHTe3a OITHUeCKUX CUCTeM, 371eMEeHTOB, JieTajlell U y3/10B;;

HABBIKU:

T10/1b30BaHMs TUMIOBBIMHU MPOTPAMMHBIMH MTPOAYKTaMU AJIs1 PeLleHust 33/ja4 M0 ONTHYeCKUM CHCTeMaM..



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunvaa MIPUKITAJHAS OIITUKA sBfsieTcsl AUCIUIIIMHON 00si3aTe/IbHOM YacTH O/10ka 1
[porpaMmsl IIOATOTOBKY 110 HarpasieHuto 12.03.05 Jla3zepHas mexHuKa U /a3epHble MexHOA02UU.

CogepxaHue [UCLUIVIMHBI ~ SBSIETCA  JIOTUUECKMM  mpofo/bkeHuem  aucuurnavH:  BBICHIAS
MATEMATUKA, ®U3NUKA, OCHOBBI OIITUKNA.

CopepkaHue [UCILUIUIMHBI SIBJISIETCS OCHOBOM /IJIS  OCBOEHMS IUCLIUTIIVH: HEJIMHEMHAS
OIITUKA, JIABEPHBIE METPO/IOTMYECKHE CHUCTEMBI, IIOAI'OTOBKA K IIPOLHENYPE
3AIIUTHI 1N 3ALHIUTA BBIITY CKHOU KBAJINMONKATTMOHHOUM PAGOTBHI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHusd JUCLHUTIIMHBI:

e OIIK-1 — CriocobeH MpUMeHsITh eCTeCTBeHHOHAYYHbIe U 00IIeNHKeHepHbIe 3HaHUs1, METObI
MaTeMaTH4yeCcKOro aHaiv3a U MOZlelIMpOBaHus B UH)KeHEePHOU [iesiTe/TbHOCTH, CBA3aHHOU C
TIPOeKTHPOBaHKEeM, KOHCTPYHMPOBaHWEM U TeXHOJIOTUSIMU TIPOM3BO/CTBA J1a3epHON TeXHUKU

e OIIK-3 — CrniocobeH MpoBOAUTE SKCIIepUMeHTabHble UCCIe[0BaHKs U U3MepeHusi, 06pabaThiBaTh 1
TIpe/ICTaB/ISATh NIO/yUeHHbIe JaHHbIe C YUeTOM CreLu(UKY MeTOZ0B U CPe/iCTB Jla3epHbIX UCC/Iel0BaHUM
Y U3MepeHUH

e [IK-2.1 — CniocobeH K aHa/u3y 3a/iauu M0 TPOEKTHPOBAHUIO TUITOBLIX CUCTEM, TPUOOPOB, y3/10B U
JleTaseld jla3epHON TeXHUKH, JTa3ePHBIX ONTUKO-/IeKTPOHHBIX TIPUOOPOB U CHUCTEM

¢ [TK-2.3 — CriocobeH K pacueTy, TPOeKTHPOBAaHUIO U KOHCTPYWPOBAHHMIO B COOTBETCTBUU C TEXHUYECKUM
3a7laHeM THUIIOBBIX CHCTeM, PUOOPOB, fleTajiell U y3/710B Ha CXeMOTEXHHUUECKOM 1 3/71EMEHTHOM YPOBHSX



3. CTPYKTYPA U COAEPXKAHUE JUCIIAII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaunmeHoBaHHe pas/ie/1oB H AHAAKTHYECKHX eJHHHUL|

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

®dopmupyemast
KoMmmereHus, %

CamocrosTebHasA
pabora cTyaeHToB

BCEI'O
JIekuun
JIabopaTopHbIit
NPaKTHKYM

IIK-2.1

TIK-2.3

Paspen 1. Beegenue. 1.1. [IprknajiHasi ONTHKa KaK COBOKYITHOCTb HECKOJIBKMX
6 HayK. 1.2. OnTryeckasi CUCTeMa - OCHOBHOW KOMITOHEHT ONTHYeCKOro rpubopa. 4 2 2 0 2
HEJ’H/I, 3a/jauv, MeTOAbI U ITAallbl IPOEKTUPOBAHKWS ONITUYECKUX CXeM.

(=}

Pasgen 2. Ontuyeckue cucremMbl. OCHOBHBIE MO/I0KeHHs. 2.1 OTanbl
MPOEKTUPOBAHMUS ONTO-MeXaHHueCcKUX cucteM. Kpurepun kauecta npu6opos. 2.2

6 OrnTryeckasi CUCTeMa - OCHOBHOM KOMIIOHEHT ONTHUECKOTO le/I60pa. KpEITKl/H/l 30 19 10 9 11 15

00630p 3aKOHOB TeOMeTPHUUeCKOi onTUKH. 2.3 TToHsTHe 06 Uziea bHOIT ONTHYeCKOH
crcteme. Kap/iiHa/IbHbIe 3/71eMeHTbI ONTHYeCKUX cucTeM. [TocTpoeHue 1 pacyer
X0/a Jiydeil uepe3 Hzea bHy OIITUUECKYIO CHCTEMY.

10

Paspen 3. XapakTepHCTHKH ONTHYeCKHX cucTeM. 3.1 [TapakcuanbHble
XapaKTepyuCTHUKH, OrPaHUYEHMS ITyUYKOB ]Iy‘{Eﬁ B ONITUYECKUX CUCTEMax: arepTypbl U

6 muadparmbl. 3.2 XapaKTepUCTHKU KadecTBa M300pakeHust: PYHKLMM pacCestHust 4 26 12 14 16 15

(TOUKH, JIAHWK), ONITHUECKasi [IepejaTouHasi pyHKLHs, pa3peLiatoliiasi CrioCOGHOCTb.
Yucno Llrpenst. 3.3 JudpakHOHHO - OrpaHUYeHHbIE U abeppaLjiOHHO -
OrpaHUYeHHbIe ONITUYeCKHe CUCTEeMBI.

10

Pa3pen 4. AGeppanuu onTuueckux cucreM. 4.1 TToHsiTHe HzeanbHOTO BOJTHOBOTO
¢poHTa. VIcKakeHHe BOJTHOBO MTOBEPXHOCTH. BonHOBEIe abeppariuu.

6 TIpezicTaB/IeHre BOTHOBBIX abeppaliy B BU/ie IIOMMHOMOB. 4.2 TeoMeTpryiecKue 2 o1 10 1 1 20

abeppauuu. I'paduueckoe npeacrasieHye BenurHbl abepparuii. 4.3 OCHOBHbIe
a6eppauml ONTUYECKUX CUCTEM. CdJEleIeCKaﬂ, KOMa, aCTUrMaTu3M, KpUBHU3HA I10JIA.
4.4 Xpomarnueckue abepparjiii. AXpOMaTi4ecKkHe CHCTEMBI.

20

Bcero 3a 6 cemecTp 108 68 34 34 40 50

50

Paspen 5. dnemeHnTHas 6a3a onTHKH. ONTHYECKHe MaTepHa/ibl U MOBEPXHOCTH.
1.1 Ontuueckue Marepuarssbl. OnTuyeckye cTeksia u KpUCTaJ/l/Ibl, ONITUYECKHe

7 curasibl. OCHOBHBIE apaMeTpbl. BeIGOp MaTepyasa /st ONITHYECKOrO 3/1eMeHTa. 19 10 10 0 9 15

1.2 sIBnenue uHTepdepeHLUH. TTOAI0KKM U MOKPHITUSI ONTHYECKUX AeTaneid. 1.3
OnTrueckye MoBepXHOCTH. [110CK1e TIOBEPXHOCTH, ChepryecKre OBEPXHOCTH,
HecepryecKye IOBEPXHOCTH.

10

Paspen 6. JiiemenTHasn 6a3a onruku. Onruueckue geranu. 2.1 Onruveckue
netany. JInusbl. Crioco6bl 3aKpervieHust IMH3 B onpaBax 2.2 OnTH4eckKue JeTai.
3epkasa. Criocobbl 3akperieHus 3epkai 2.3 OnTHyecKue JeTasm.

7 IInockonapannenbHast IIACTUHA, K/IMHbsL. MeTozb! KperieHust. 2.4 OnTuueckue 39 24 14 10 15 15

feramu. OnTrdeckue npu3Msl. Metozp! kperteHust. 2.5 [Tossipu3arjioHHast ONTHKA.
TIpusmel, iactvHbl. Metozp! KpenieHus. 2.6 IudpakijioHHBIe 3/1eMeHThI.
JlcriepcHOHHBIe MPU3MbL. [JU(ppaKLMOHHbIe peleTKH. MeTo/bl KperieHusl.

10

Pazpen 7. IlpoekTupoBanue onTHueckux cucrem. 3.1 Odopmrenne rpaduueckux

7 yepTe)kell ONTUUECKUX 371eMeHTOB U cucTteM. 3.2 TexHuyeckoe 3a/jaHue Ha 50 34 10 24 16 20

OINTHUYECKYIO CUCTeMy. Pe3y/brar npoekTrpoBanus. 3.3 THIIOBOH anroputm
TIPOEKTUPOBAHKUSA ONTUKU. 33,[[3‘-[]/[ CHHTEe3a, aHa/iM3a U ONITUMH3aLin.

30

Bcero 3a 7 cemecTp 108 68 34 34 40 50

50

Bcero no gucuuninHe 216 136 68 68 80 100

100

3.2. JIaGopaTopHbIil NPAKTHKYM

Homep u
HauMeHOBaHHe
pa3jena JUCIUNIHHBI

Tema /1a00paTOPHOTr0 MPAaKTHKyMa

Oo0neMm,

aya.
4yacos

Pazgen 2. Ontuueckue

cucreMbl. OCHOBHBIE

TI0JIO’KeHHA.

Pacuert xopa nyueii uepe3 ujeanbHYH0 ONTUYECKYIO CUCTeMY (OJVH,
7IBa U 3 KOMIIOHEHTa)

Pacuet 1 moctpoeHye my4koB yyueii B OC B rapakCHabHOW ONTHKE

PacueT nepexo/ia 0T 6eCKOHEUHO TOHKUX JIMH3 K JTMH3aM KOHEUHOM
TOJIIIUHBI

Pazpen 3.

XapaKkTepUCTHUKU
ONTHYeCKUX CUCTEM.

WccnenoBaHue NpoxXoeHUs ydyell uepe3 ONTAYeCKHe CpeJibl,
pa3nuuHbIe ONTHYecKue 3/eMeHThl. OrpaHuueHre TTyUKOB Jiyueii B
ocC

PacueT onTHUeCKUX O0CBeTUTE/IbHBIX

Pacuer ontuueckux cucrem: OC fj1s ymMeHbIlIeHUs yIvia
pacxogumoct, OC 1151 HOKYCHPOBKYU J1a3epHOTO U3/TyUeHUsl.
CornacoBaHue nyuka Jjiazepa ¢ noceaytoieit OC

[IpoexkTupoBaHue B Mart.nakeTe (Zemax) OAHOIUH30BOM U N-
suH30BoM OC

Pasgnen 4. Abeppaiuu

T'abapuTHBIN pacueT U abeppalOHHbIN aHa/INU3 TMH30BbIX U

7
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OIITUYeCKHUX CHUCTEM.

3€PKa/IbHBIX CUCTEM

AGeppalMoHHbIN aHamu3 Ha rpumepe c1okHoH OC 1 KOppeKLys

9 o 6
abepparuii
Bcero 3a 6 cemectp 34
10 Pasgen 6. DnementHas ([ Portorpaduueckre u pyrue 00beKTHBbl. OCHOBHBIE 5
0a3za OnTHKH. XapakTepucTHKH. Pa3pernatorias criocoOHOCTb
11 |OnTuueckue getan. |OTpaxkaTe/bHbIe PU3MBI, MO/ISAPU3aLMOHHAs ONITHKA 5
12 OnThuecKye CUCTEMBI J1/1s1 TPpeoOpa30BaHus 1a3epPHBIX MTyUKOB 5
13 UccnenoBanne KayecTBa W300paXkeHUsT ONITHUECKON CUCTEMBI. 5
YucneHHOe MOJie/TMpOBaHMe
14 %EEOA:IJ(ITZI.])OBHHI/IE 3yueHue criocobO0OB TPaCCUPOBKU U3/TyU€HHUs uepe3 ONTHYeCKHe 5
ONTHUECKUX CHCTEM. | oo oMt
15 IlocTpoeHre onTUYeCKUX CXeM MHOTOKOMITOHEHTHBIX CUCTEM 5
16 Pa3paboTka TeXHUYeCKOW JOKYMEHTALMU Ha ONTHYeCKHe 3IEMEeHThI 4
Y CUCTEMBI
Bcero 3a 7 cemectp 34
3.3. CamocrosiTennbHas padora crygenrta (CPC)
No Homep 1 HaumeHOBaHUe Oompem,
Copep)xaHue yueOHOro 3ajaHus
n/n pasjena JMCHUINIMHBI 4acoB
N3yueHue ripelyCMOTPEHHBIX POrPaMMON AUAaKTHUe CKUX
1 |Pa3pen 1. BeegeHnue. eIUHUL] TI0 KOHCTIeKTaM JIeKLIU ¥ peKOMeHTyeMoi 2
JuTeparype
W3yueHue npesyCMOTpPEeHHBIX IPOrpaMMON AHJaKTHUe CKUX
2 Pazpen 2. Onmuyeckue eAI/}II:Hu o IE)HACYHEKT&IE/[ neKuHI‘/’IpH piKOMEHA?IEf/IOﬁ 5
cucrembl. OCHOBHbIE
[OJIO>KEHUS. JTEPATYPE
3 TToAroTOBKa K BBIMOTHEHUIO U 3alI[UTe JabopaTopHbIX paboT 6
N3yueHue npeyCMOTPEHHBIX MPOrpaMMON AUAaKTHUe CKUX
4 |Pasgen 3. XapakTepUCTHKKM  |e[IMHMI] T10 KOHCIIEKTaM JIeKLIUI U PeKOMeH/lyeMOou 5
ONTUYECKUX CUCTEM. JuTeparype
5 IToAroToBKa K BHITIO/IHEHHIO M 3alljUTe 1a00paToOpHBIX paboT 11
N3yuenue rpefyCMOTpPeHHBIX IPOrPaMMO AUjaKTHUe CKUX
6 |Pasmen 4. Abepparu e/IMHUI] 110 KOHCIIeKTaM JIEKL[1I U PeKOMeHAyeMOoit 5
ONTUYECKUX CUCTEM. JuTeparype
7 IToaroToBKa K BHITIOJIHEHHUIO M 3al[UTE 1a00PaTOPHBIX PaboT 6
Bcero 3a 6 cemecTp 40
Paszmen 5. DnemenTHas 6aza  (MI3yueHue TpeyCMOTPEHHBIX MPOrPAMMOM IUIAKTHUE CKUX
8  |onTuku. OnTUUecKue eIVHUL TI0 KOHCTIeKTaM JIeKLIUM, MaTeprasaM MpakTHyeCKUxX 9
MaTepHasibl ¥ TIOBEPXHOCTH. |3aHATHUM M peKOMeHJyeMol uTepaType
N3yueHue ripelyCMOTPEHHBIX MPOrpaMMON AUAaKTUUe CKUX
9  |Pasgen 6. DnemeHTHast Oa3a  |e[MHMUI] 110 KOHCIIEKTaM JIeKL|M, MaTepyaaM MpaKTu4e CKUX 7
ortuky, ONTHYeCKUe JeTajd. [3aHATUN U peKOMeHAyeMOU IuTeparype
10 TToAroTOBKa K BBITOTHEHUIO U 3al[UTe J1abopaTopHbIX paboT 8
N3yuenue ripefycCMOTpPeHHBIX IPOrPaMMOM AUjaKTHuUe CKUX
11  |Pasgen 7. IIpoekTupoBaHue  |eJUHUL] 110 KOHCIIEKTaM JIeKL[1ii, MaTeprajiaM MpakTh4e CKUX 6
ONTUYECKUX CUCTEM. 3aHITUN U PEKOMEHyeMO TuTepaType
12 IToAroToBKa K BHITIO/THEHHUIO M 3all[UTe 1a00pPaTOPHBIX paboT 10
Bcero 3a 7 cemectp 40
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIJIMHBI
CEMECTP HEJAE/IN CEMECTPA
1 2 3 4 5 6 7 (8 9 (10| 11 |12 13 14 15 |16| 17
JIP, Otu. | JIP, |JIP, Otu.| JIP, JIP, JIP, JIP, JIP, |JIP, Otu.| JIP, Tecr,
6 Tect| moJIP, | Otu. | nmoJIP, | Oru. |JP| Otu. Otu. |OP| Otu. |Tect| Otu. | mo JIP, | Otu. |OP|aud.
Tect |moJIP| Tecr |moJIP o JIP | | mo JIP o JIP ro JIP| Tecr |moJIP 3a4.
7 Zp Zp P
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YcnoBHble 0003HAUEHUS:
e [IP — puarHOCTHUECKasi paboTa;
e Tect — TecrT;
o JIP — naboparopHast pabota;
e Ortu. 1o JIP — otuer o JIP;
o nud. 3au. — guddepeHIIPOBAHHEIM 3aUeT.

TeKyuil KOHTPO/Ib YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnemyronux dhopMax:
e MArHOCTUYECKas paboTa;
* TeCT;
¢ naboparopHas pabora;
e otuert 1o JIP.

ITpomexxyTouHasi aTTecTanys MPOBOAUTCS B (hopmax:
e muddepeHIMPOBAHHBIN 3aUeT;
e 9K3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. T. C. Jlanzac6epr. . OnTrika. M.: ®UIMATIINT, 2006, 19 3K3.

2. JI.T. Bebuyk, FO. B. Borauég, H. I1. 3aka3HoB. . [IpuknagHas ontuka. CII6.: Jlanb, 2007, 25 3k3.
3. H. U. Kanuteepckuil. . BonmHorast onrtvka. CaHkT-ITetepOypr: Jlanb, 2022, 351. pec.

4. C. K. Cradees, K. K. Bosipckuii, I'. JI. bamauHa. . OcHoBel ontyky. CI106.: JIanb, 2013, 19 3k3.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIIVHE:

1. JI. B. KirounukoBa, B. B. KimtouHHMKOB. . IIpoeKTHpOBaHue ONTHKO-MeXaHnuecKux rnpubopos. CII0.:
ITonuTexHuka, 1995, 2 3K3.

2. M. M. PycuHoB. . Texuuueckas ontuka. M.: JTubpokom, 2011, 1 3k3.

3. H. TI. 3akasHoB. . [IpuknaznHas reomeTpudeckas ontvka. M.: MammHocTpoeHnue, 1984, 1 5k3.

5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCA.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAIIMOHHOMN ceTy "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com/ — 3BC JlaHb;

2. https://www.urait.ru/ — O6pa3oBaresibHas riartdopma «HOpaiiT». 111 By30B U CCY30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yHngamenrtanbhas 6ubmuoreka BI'TY « BOEHMEX» um. [1.®.
YcTrHOBa.

CoBpeMeHHbIe MTpodecCcHoHaIbHBIE 6a3bl JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmvoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonHoTekcTOBast 3/1eKTpoHHast buboTeka Poccutickoro doHa
(byHIaMeHTa/TbHbIX UCC/Ie0BaHUH.

VHdopMalMoHHbIe CTIPABOYHbIE CUCTEMBI:

1. Tex3kcriept — MIHGOpMAaIMOHHBIM MTOpTa/l TeXHUUECKOTO peryivpoBaHusi: HopMbl, mpaBu/ia, CTaHAAPThI
PoD;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTtuHOBa;

3. http://www.consultant.ru/- KoncyneranTtIntoc- HH(OpMaljoHHbII [TOpTaa paBoBOM MH(MOPMAaLUH.

5.5. TTporpamMMHoOe obecrieueHue:
He TpeOyeTcsi.

5.6. 'Hopmal[oHHbIe TEXHOIOTHU:

B3auMoyielicTBre ¢ obyuaronumucs nocpenctBoM SMOC Moodle BT TY «t BOEHMEX» um. [1.®. YcTHHORBA.
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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. KoM1ibIoTepHbIN KOMIIIEKT;
2. AyIUTOpHS C YMCJIOM TTOCA/IOYHBIX MECT He MeHbllle KOJTMYecTBa 00yJarommxcs;
3. ITpoexTop.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
MPUK/IAJHASA OIITUKA

AnHoTanusa paboueii nporpaMMsl

Mucuynubaa IMTIPUKTATHAS OIITUKA sBnsieTcs UCLIATIIMHON 00si3aTe/IbHONM yacTh 0ioka 1
MpOorpaMMbl NOATOTOBKM MO HaripasiaeHuto 12.03.05 JlazepHas mexHUKa U ad3epHble mexHono2uu. JucunrivHa
pearmm3yeTcsi Ha dakyabrere M MHbDOPMalMOHHBIX U yripaBisomux cucreM BI'TY "BOEHMEX" um. ..
Ycrunosa kadenpoii 11 JIASEPHASA TEXHUKA.

JucuunivHa HallesleHa Ha (popMUpOBaHHe KomnemeHyuli:
[1K-2.1 CriocobeH K aHanu3y 3aJjaud 110 MPOEKTHPOBAHHIO THIIOBBIX CHCTEM, IPHUOOPOB, Y3/I0B U JeTasel
Jla3epHOM TEXHUKH, JIa3epHBIX ONTHKO-3IeKTPOHHBIX MPUOOPOB 1 CHUCTEM;
[1K-2.3 CriocobeH K pacueTy, TMPOEKTUPOBAaHWIO MW KOHCTPYMPOBAHUIO B COOTBETCTBHU C TEXHHUECKUM
3aZlaHueM TUTIOBBIX CHCTeM, pUO0POB, AeTasel U y3/10B Ha CXeMOTEXHUUYECKOM U 3/IeMEHTHOM YPOBHSIX.

CopepkaHe QUCLUIUIMHBI OXBAThIBAeT KPYT BOIPOCOB, CBSI3aHHBIX C 0000IIeHMeM OCHOBHBIX 3aKOHOB M
3aBUCHMOCTE} reoMeTprUUeckKol, (prsrdeckod U (pr3M0I0rMyeckor ONTUKU. B AaHHOM Kypce, NpY U3y4YeHHU
OCHOB pacyeTa Y MPOEKTUPOBaHUS ONTUYECKUX 3JIEMEHTOB [/ Jla3epHBIX KOMILJIEKCOB, ONTHUYeCKasl CUCTeMa
paccMaTpuBaeTcsl Kak ONTO-MexaHWyeckoe yCTpPoMCTBO. [IpUBOAATCS OCHOBHBIE 3aKOHOMEPHOCTH aHaiv3a U
TPOEKTUPOBAHUSI ONTUUECKHWX CHUCTEM UM MeXaHUUeCKHX Y3/I0B, OMpedenstonmx 3¢¢deKTUBHOCTh
OINTOMEXaHWueCKOro rmprubopa.

[MporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/lefiyIoliie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JTUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
e UArHOCTUYeCKas pabora;
* TeCT;
e jyabopaTopHasi paboTa;
e otuer 110 JIP.

IIpomMerxyTouHasi arTecTanus IPOBOAUTCS B (popMax:
e muddepeHLMPOBaHHBIN 3aUeT;
e K3aMeH.

OO01jast TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiasgeT 6 3.e., 216 u. IIporpamMMoll AWUCIUTUTUHBI
MpeAyCMOTPeHBI JIEK[IMOHHBIe 3aHsATHs (68 4.), maboparopHsblii mpakTHKyM (68 u.), camocrositesibHast paboTa
cryzaenta (80 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
MPUK/IAJHASA OIITUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

Tpyn0oeMKOCTh 0CBOEHHS AUCLIMIIMHBI cocTaBsgeT 216 4., u3 HUX 136 4. ayAUTOpHBIX 3aHATHH, U 80 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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumeHoBaHue padoThI PekomeHnyemas iuTeparypa prm:{?éKOCTb’
Pa3pen 1. Beegenue.
I". C. JTaaac6epr. . Ontuka: M.:
OU3MATIINT, 2006 (BBeaeHue)
W3yuenne npesycMOTpeHHBIX IPOrpaMMOM C. K. Cradees, K. K. Bospckui, T JI.
. Bamnuna. . OcHoBel ontuku: CIT6.: 7
AMAAKTUUECKHX eMHHL 10 KOHCIIeKTaM JIeKLuH 1 T, 2013 (BBejieHe)
PEKOMEHAYEMOM MTEpaType H. I1. 3aka3HoB. . [Ipukagnas
reoMeTpyueckas onTuka: M.:
MarmHocTpoeHue, 1984 (BBefeHue)
Wroro no pa3geny 1 2
Pa3pen 2. Ontnueckue cucreMbl. OCHOBHBIE MOJIOXKEHHA.
I". C. JTanac6epr. . Ontuka: M.:
N3yueHue ripelyCMOTPEHHBIX POTrPaMMOi ®U3MATJINT, 2006 (12)
IAAKTUUeCKUX eIUHUL] [0 KOHCTIeKTaM JIeKIUM U JI. T. Be6uyk, FO. B. Boraués, H. I1. 5
PeKOMeH/lyeMoii uTeparype 3aka3HoB. . [TpukiaaHas ontuka: CI16.:
Jlans, 2007 (6,18)
[ToaroroBka K BBITIOJIHEHUIO Y 3aLLIATE H. I1. 3akasHos. . [IpukrazHas
1aGOPATOPHBIX PaBoT reoMeTpuueckas onTuka: M.: 6
MarmmmHocTpoenue, 1984 (1,2)
Wroro no pasgeny 2 11
Paspen 3. XapakTepuCTHKU ONTHYECKUX CHCTEM.
JI. T. Bebuyk, FO. B. Boraués, H. I1.
I/I3yquy]e IIpeyCMOTPEHHBIX nporpaMMof/'I 3aKa3HoB. . HpI/IK]'Ia,E[HaH ornrtuka: CII0.:
MUJAKTHUeCKUX eIUHUI] TI0 KOHCITEKTaM JIeKLIUA U Jlane, 2007 (8) 5
pEKOMEHAyEMOﬁ JuTeparype H. I1. 3aka3HoB. . [IpukagHas
reoMeTpyuueckas onTuka: M.:
MarmmmHocTpoenue, 1984 (3)
IToaroroBkKa K BBIITOJIHEHUIO U 3alL{UTe H. 1. Kanmreesckuit. . BonHoBast
71ab0paTopHBIX paboT ontvka: CaHkTt-ITetepOypr: Jlanb, 2022 11
(5,6)
Wroro no pa3zeny 3 16
Pazpen 4. Abeppanjuy ONTHYECKHX CHCTEM.
N3yueHue ripelyCMOTPEHHBIX POrPaMMOK
IUaKTUUeCKUX eJUHUI] TI0 KOHCTIeKTaM JIeKLUN U JI. T. bebuyk, FO. B. boraués, H. II. 5
peKoMeHyeMOoU uTepaType 3aka3HoB. . [IpuknagHas ontuka: CIT6.:
TTOATOTOBKA K BBITOHEHHIO U 3alLjUTe Jlanb, 2007 (9) 5
/1abopaToOpHBIX paboT
Wrtoro no pasgeny 4 11
Pazgen 5. J/ieMeHTHaA 0a3a onTUKH. ONITHYECKHE MaTepHa/IbI U MOBEPXHOCTH.
N3yueHue ripelyCMOTPeHHBIX ITPOrPaMMOi M. M. PycuHoB. . Texnuyeckas OINTHKa: 9
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UIAKTHYeCKUX eJUHUIL] TT0 KOHCIIEKTaM JIeKIHH,
MaTepuasiam MPaKTUIeCKUX 3aHATHHA 1
peKOMeHJyeMOM iuTepaType

M.: JTubpokom, 2011 (Bce)

JI. T. bebuyk, FO. B. boraués, H. II.
3aka3HoB. . [IpuknagHas ontuka: CII6.:
Jlanb, 2007 (10)

H. I1. 3aka3HoB. . [IpuknagHas
reomMeTpraueckas onTuka: M.:
MammHocTpoenue, 1984 (4)

H. W. KanureeBckuil. . BosHOBast
onrtuka: Caskr-Iletrep6ypr: JlaHb, 2022

(5)
Wrtoro no pasgeny 5 9
Paspen 6. DyiemeHnTHas 0a3a onTUKH. ONTHUYECKHE [eTa/In.

N3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOi H. I1. 3aka3HoB. . [IpukagHas
AM/IAKTUUECKHX e/IHHLY 110 KOHCTIeKTaM JIEKIUH, reoMeTpuueckast onTuKa: M.: 7
MaTepHasiaM MPaKTUUECKUX 3aHSATUH U MarHocTpoenue, 1984 (4)
PEKOMEeHAYyeMOU JTUTepaType JI. T. bebuyk, FO. B. boraués, H. II.
IToaroroBKa K BBINOJTHEHUIO U 3aiure 3aKasHoB. . HPI/IKTIH,E[HHH ontuka: CIT6.: 8
nabopaTopHBIX paboT Jlans, 2007 (10)

Urtoro no pa3geny 6 15

Pa3zgen 7. IlpoekTUpoBaHye ONTHYECKHX CUCTEM.

N3yuenue npeyCMOTpPEeHHBIX TPOrpaMMOK
IUNAKTUUECKUX eIUHUL] 110 KOHCHEIET&M JIeKITUH, JI. B. KnrounukoBa, B. B. K/touHHKOB. . 6
MaTepuasiaM NpakTUYeCKUX 3aHATUN U [TpoekTrpOBaHUe OMTUKO-MeXaHuue CKUX
PEKOMEHyeMO JIUTepaType nipubopogs: CIT6.: TTonmuTexHuka, 1995
IToAroToBKa K BBITIO/IHEHUIO U 3alllUTe (1-8) 10
yabopaTopHbIX paboT

Wrtoro o paspeny 7 16
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MPUKJ/IAJHASA OIITUKA

®OH/J] OODEHOYHBIX CPECTB

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

e UarHocThueckas pabora

* TeCT;

e jyabopaTopHasi paboTa;

e otuet 1o JIP;

e mddepeHITMPOBAHHLIN 3aUeT;
¢ JK3aMeH.

KpuTepuu oneHUBaHUS

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

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BONPOCOB - He aTTecTallys;
 TIpY NpaBUILHOM OTBeTe Ha 60% BOIIPOCOB U Oosiee - aTrTecTarysl.

Tect
KoHTpo/b yCBOEHUS JIEKIIMOHHOTO MaTepyasa CTYIeHTOB MPOU3BOUTCS B @BTOMATHUECKOM PEXUME
cpenctBamu DMOC Moodle

JIaGoparopHasn pabora

Homnyck k JIP:
- 0TIy CK K BBITIOJTHEHUIO TePBLIX ABYX JIP He MmpesycMOTpeH.
- AJISI 0TIy CKA K BBITIOIHEHUIO TpeThelt JIP HeoOxouMa 3aliuTa OfHOM U3 BBITIO/THEHHBIX paHee paboT.
3aiura JIP npegycMaTprBaeT 00Cy>KAeHe pe3y/IbTaToOB BhITOTHEHHUS 3a/laHusl, BK/TFOUasi POBEPKY yYCBOEHMs
CTYAEHTOM COOTBETCTBYIOIINX CBe/IeHUN U3 TeOPUH.

Otuet no JIP

OTueThl 110 7ab0pPaTOPHBEIM paboTaM IPE/CTAB/SIOTCS B TIEUAaTHOM UM PYKOITMCHOM (opme.
[oryckaeTcst BBITIOJTHEHYE PAaCUeTOB «BPYUYHYIO» WU HCII0/Ib30BaHNEe CUCTeM aBTOMAaTU3al[uu
MaTeMaTHueCcKuX pacyetoB. Kaxkioe 3aziaHue Ha 1abopaTopHyro paboTy cofiep>KUT Habop mapameTpoB B
COOTBETCTBUU C UHJMBU/ya/IbHBIM BapUaHTOM.
KpuTepuu o1ieHUBaHUS:
JlabopatopHasi paboTa CUMTAETCS BHITIOIHEHHOHN YCIelHO (IPUHUMAEeTCS) TIPU CIeAYIOIINX YCIOBUSX:
- IpaBU/ILHOE BBITIOJTHEHHE BCeX ITYHKTOB (3a7iau), TIpelyCMOTPEeHHbIX 3a/laHueM;
- TIPaBUJIbHOE TIOCTPOeHUe U 0OpPM/IeHHEe B COOTBETCTBUM C TPeOOBAaHUSMU rOCYJapCTBEHHBIX CTaH/IapPTOB
ECK/I rpacdvikoB A5 BceX TIOy4aeMbIX B X0/le BBITIOJTHEHHUsI 3a/IaH1sI XapaKTepPUCTHK.

JuddepennypoBanHblii 3aueT

WToroBblif KOHTPO/Ib IO JUCLMIUIMHE 110 Pe3ysibTaTaM MepBoro yueOHOro cemMecTpa poxogut B opme
JuddepeHLMpoBaHHOrO 3aueTa. [lonycK K 3a4eTy oopMJIsieTcsl IPU yCI0BUU TIOIHOTO BHITIO/IHEHUS BCEX
MEpOTIPUATHH, TPeTyCMOTPEHHBIX rPahMKOM KOHTPOJILHBIX MEPOTIPUATHH (pa3zen 4 paboueit MpOrpamMmel).
3ayeT BK/IFOYaeT B ce0si OTBET Ha /iBa TEOPETHUECKHUX BOIIPOCa.
O1eHKa «3auTeHO-OT/IMUHO» BBICTABJISIETCS MPU Pa3BEPHYTHIX U TOYHBIX OTBETaX Ha 2 TeOpeTUUEeCKHX
Borpoca. OLeHKa «3auTeHO-XOPOILI0» BbICTAB/II€TCS [IPY TOUHOM U [10JIHOM OTBeTe Ha 1-blii TeopeTHUeCcKuil
BOTIPOC, ¥ HETOYHOM OTBeTe Ha 2-0i TeopeThuecKuii Bonpoc. OLjeHKa «3auTeHO-Y/|0BJIeTBOPUTETbHO»
BBICTABJIsI€TCS1 JIMOO MU TIPaBU/ILHOM OTBeTe Ha OZIMH TeopeTHueckuii Borpoc. OlieHKa «He 3a4TeHO»
BBICTaB/ISI€TCSI IIPY HETPaBWIbHbBIX OTBeTax Ha TeopeThyecKue BOIIPOCHI.

JIK3aMeH

VITOroBBIf KOHTPOJIb [0 pe3y/kTaTaM BTOPOro yueOHOro ceMecTpa Mo AUCILUIUIMHE MTPOXOAUT B hopMe
sk3ameHa. K 3K3aMeHy /10y CKaloTCs CTYIeHThI, KOTOpPbIe YCITeIITHO BBITIOTHUIN 1 3allIUTUIN BCe
nabopartopHbie paboThl. DK3aMeH MPOBOAUTCSA B YCTHOH (hopMe 110 OGuieTaMm, BbIZIAHHBIM MPETo/iaBaTeieM.
CTyzneHT JO/DKeH TIOATOTOBUTh, MO/b3YsICh KOHCIIEKTOM, COCTaB/eHHBIM 110 MaTeprasaM Kypca, OTBeT Ha JjBa
BOIIpOCa.
OlLleHKa «OTJINYHO» CTAaBUTCSI, €CJ/TH OTBET SIB/ISIETCS TIO/THBIM U MpaBUILHBIM. Matepuai U3/ioeH B
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oripe/ieIeHHOM JIOTHYeCKOM 1o csiefioBaTelbHOCTH. [1py OTBeTe Ha IOTIO/THUTE/TbHBIE BOTIPOCHI CTY/IEHT MoKa3asl
3HAHWe OCHOBHBIX TIOHSTHM U 3aKOHOB OTTHKHU.

O1jeHKa «XOpOII0» CTaBUTLCS, €C/IU OTBET SB/SETCS MOIHBIM U NIPaBU/bHBIM, IIPYA 3TOM JOMYIeHbI
HeCylleCcTBeHHbIe OIMOKY, UCTIpaB/ieHHbIe TIOC/Ie HaBOJSIMX BOMPOCOB Tpernofasarers. [Ipy oTBeTe Ha
JIOTIOJTHUTE/TbHBIE BOTIPOCHI CTY/IEHT IEMOHCTPUPYET TTOHUMaHMe OCHOBHOTO COJiep>KaHHst yueOHOTo
Marepuana. CTyzieHT CBOOOJHO OPHEHTHUPYETCS B MaTepHaJie, M3/I0)KEHHOM B KOHCIIEKTe.

O11eHKa «y/|0BJIETBOPUTEILHO» BBICTABIISIETCS, €C/TM CTY/IeHT MOKa3bIBaeT 3HaHKe U TIOHUMaHKe MaTepuasia
Kypca, HO M3/1araeT MatepHas HeToTHO U JIOTYCKAeT CYIleCTBeHHbIe OITUOKU B JOPMYTUPOBKE OCHOBHBIX
TIOHATHH U 3aKOHOB. OTBET Ha JI0NO/HUTE/bHbIE BOIPOCHI BbI3bIBAET Y 5K3aMeHyeMOro 3aTpyHeHHs WU
COZIEPKUT OLIMOKH, KOTOPbIe OH MOYKET UCIIPaBUTh TI0C/Ie HABOISIMX BOMIPOCOB.

OrleHKa «Hey/I0B/IeTBOPUTETbHO» BLICTABIISIETCS, €CJTH TIPY OTBeTe 0OHApyKeHO HelTOHUMaHHe OCHOBHOTO
cofiepKaHusi yueOHOTo MaTepyasa Wil JOMYIIeHbl CyIleCTBeHHbIe OIUOKY, KOTOPbIe YUall[UiCs He MOXKET
WCTIPAaBUTH TPU HABO/SIIMX BOMPOCAX TPeTIofiaBaTe/is.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB

AynuTopHBIe <
3aHATHA B = N E
KOHTAKTHOM =g % § g %
a ¢opme - > = T
= o é g % £ < 5
O |0 . g = S E ]
& o] HaumeHoBaHMe pa3/je/ioB U E ,E = [ 2 g oNe)
E = JAUAAKTUUYECKUX eJUHUL] 8 o = E.. E, E : 5 § E 8
S 2| 5| EE| g8 * s E
(@] E a X | \g = o)
[=a] = ) g O A = 2] < s
g E § 8| TH
= X o =
= = ®)
3 6 |Pa3gen 1. BBegenue. 4 2 2 0 2 0 10 Tect
JlabopaTopHast
3 6 Pa3pgen 2. OnTuuecKue CHCTEMBbI. 30 19 10 9 1 15 10 pabora,
OcCHOBHbBIE MOJ/I0XKeHMS. Ortuert 110 JIP,
Tect
JTabopaTopHasi
3 6 Paspen 3. XapakTepucTuku 2 2 | 12 14 16 15 | 10 pabora,
ONTHYECKHX CHUCTEM. Ortuert 110 JIP,
Tect
JTabopaTopHasi
3 6 Pa3zzen 4. AGeppanuu 221 10| 11 1 | 20 | 20 pabora,
ONTHUYECKHX CHCTEM. Ortuert 110 JIP,
Tect
Bcero 3a 6 cemectp 108 | 68 | 34 34 40 50 | 50
Pa3gen 5. JiiemeHTHan 0a3a
4 7 |onTuku. OnTHUECKHEe 19 10 | 10 0 9 15 10 Tect
MarepHasibl M IOBEPXHOCTH.
JTabopatopHasi
4 - Paspen 6. dnemenTHas 6a3a 39 | 24 | 14| 10 15 | 15 | 10 pabora,
onTuku. OnTHYecKue AeTaau. Oruer no JIP,
Tect
JTabopaTopHasi
4 7 Pazpgen 7. IlpoekTupoBanue 50 | 34 | 10 24 16 20 | 30 pabora,
ONTHUYECKHX CHCTEM. Ortuert 110 JIP,
Tect
Bcero 3a 7 cemectp 108 | 68 | 34 34 40 50 | 50
Bcero no aAucuuIinHe 216 | 136 | 68 68 80 | 100 | 100
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Onenounblie MaTrepuassl no gucuumiude IIPUK/TAJTHASA OITTUKA

ITK-2.1 - CnocoGeH K anaau3y 3a0a4u no npoeKmupoeaHuio Munoebix cucmem, npubopos, y3/108 u
demavieli /1a3epHOLl MeXHUKU, /1d3ePHBIX ONMUKO-3/1eKMPOHHbIX Npubopoe u cucmem

Ne 1 TIpouwnTaiiTe TeKCT, BbIOEpHTE MPaBHI/IbHBIN OTBET M 3allMIINTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

BxopsT mu cBefieHrst M3 GU3NOIOTMUECKON ONITUKY B TPUK/IAZAHYIO ONITUKY

1) [Ia, T.K. U3y4aeT B3aUMO/IelCTBHe U3MyUeHHs C I71a30M U 0COOEHHOCTH 3peHHsI uesioBeKa.

2) [a, T.K. u3yJaeT 3prOHOMHKY ONTHUYeCKHUX TIPHOOPOB M 0COOEHHOCTH CTPOEHHS PYK YeoBeKa.
3) [Ha, T.K. u3ydaet uHTepdepeHIHio, AUPPaKINIO CBeTa B ONITHUYECKHUX CHCTeMaX

4) B03MOXXHO, T.K. TOXXe SIB/ISIeTCS] ONTUYECKO HayKOM.

Ne 2 TIpouwuTaiiTe TEKCT, BRIOEPUTE MPABUIbHBIE OTBETHI M 3alMIIINTE apTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

B ueM 0c00eHHOCTh LMK/ TIPOEKTUPOBAHUS ONITHYECKOU CXeMBI?

1) OpHo3HayHasH IMHEHHOCTb MPOEeKTUPOBAHUS
2) UtepaiiioHHOE POEKTUPOBaHUE

3) HeszaBUCUMOCTb OT UCXOAHBIX AAHHBIX

4) B03MOXXHOCTE U3MEHEeHUST UCXOAHBIX TaHHBIX

Ne 3 TIpouwTaiiTe TEKCT, BEIOEpPUTE MPABUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kaxkoit noaxoA JIeXKUT B OCHOBE KOPPEKIIMKU XpOMATH3Md M10JIOXKEeHUST?

1) Coswmeljerre (oKyca KpaCHOTO ¥ CUHETO 1[BeTa

2) CosMerrieHre (poKyca KPaCHOTO U 3eJIEHOTO 11BeTa

3) YMeHbllIeHWe PacCTOSIHUSI MeXX/y [VIABHBIMU IIJIOCKOCTSIMU CUCTEeMBbI
4) YBenuuenue pOKyCHOTO PacCTOSTHUS

5) Vcnonb3oBaHue 3epKalbHbIX TTOBEPXHOCTEH.

Ne 4 TIpouwuTaiiTe TEKCT U 3aITUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET

B ocHoBe KoppeK1iuM XpoMar13Ma I10/10)KeHUs! B IByX/IMH30BOH CUCTeMe JIE)KUT MPUHLIUIL....
Ne 5 TIIpouMTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE

YKaxkuTe TUM MIPU3MBI

PomOuueckas

1 AP90
rpu3sMa
[IpssimoyrospHas

2 BCO pAMOY
rpu3sMa

3 APO 3 IleHTaripusma

4 BII90 4 TIpusma [lose

Ne 6 TlIpouuTaiiTe TEKCT ¥ yCTaHOBUTE COOTBETCTBUE
YcTaHOBUTE COOTBETCTBUSI THUIIOB Te/1eCKOIIOB
1 Teneckon MepceHa 1 AdokanbHbIA
Teneckon Kaccerpena 2 Nmeet
KOHEeyHoe
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thokycHoe
paccTosiHue

Ne 7 TIpouwuTaiiTe TEKCT, BEIOEpPUTE MPABUIbHBIE OTBETHI M 3alUIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

KakuM criocoboM MOKHO TOTHOCTBI0 KOMITEHCHPOBATh ChepuuecKyro abepparuo?

1) IIpumeHeHMeM 3epKaJibHbIX TTOBEPXHOCTEH

2) W cronb3oBanueM acdepuueCcKUX TTOBepxHOCTeH
3) [IprMeHeHNeM NPOCBET/SIOIIMX MTOKPBITUH

4) YBenuueHreM AramMeTpa ONTUYEeCKUX 3JIEMEHTOB
5) Pa3bueHreM OfHOM JIMH3bI HA HECKO/IBKO

Ne 8 TIpouwuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThI 000CHOBAHHBIN OTBET
dokyc Hauyulllell yCTaHOBKY HaxXO[UTCS

Ne 9 TIIpouuTaiiTe TeKCT, BbIOEpHTE MPABU/IbHBIN OTBET U 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Jlyu, BBIIIEIINNA U3 TOUKH, PACTIONIOKEHHOM Ha ONTHUeCKOW 0CH, TIPOXOJUT uepe3 MHOTOTMH30BYIO
CHUCTEMY, T7le PAacrioyioXKeHa MI0CKOCTh U300paXkeHus?

1) B ToOuKe mepeceueHus 3TOrO Jiyua C OINTUYECKOH OChIO B TIPOCTPAHCTBE H300payKeHUH.
2) B Touke 3aziHero gokyca.

3) Ha paccrostiuu 3aHero ¢hoKalbHOTO OTpe3Ka.

4) B 6eckoHeYHOCTH.

Ne 10 IIpouwnTaiiTe TeKCT, BbIOEpHTE MTPaBHI/IBHBIN OTBET U 3allIINTe apryMeHTbI, 000CHOBBIBAOLIHE BEIOOD
oTBeTa

YcnoBue mapakcHasbHOCTH TI03BOJISIET:
1) sin(X)~X, cos(X)~X, tg(X)~X
2) sin(X)~X, cos(X)~0, tg(X)~X
3) sin(X)~X, cos(X)>1, tg(X)~X

4) sin(X)~X, cos(X)~1, tg(X)~X
Ne 11 IlpouMTaiiTe TEKCT U YCTAaHOBUTE OC/IE[0BATe/IbHOCTD
B kakoli nocne0BaTeIbHOCTH OT JIMH3bI PACIo/aratoTcsl POKYChl pa3IMUHBIX JJIUH BOJIH.

1) KpacHsrii
2) 3esieHbIN

3) Cunuii
Ne 12 TIpouuTaiiTe TEKCT ¥ YCTaHOBUTE TTOC/I€Z0BATeTHHOCTh

B kakoii moc/ie/[oBaTe/IbHOCTH OT JIMH3bI PACIIO/IAraloTCs XapaKTepHbIe (hOKYChI TIPY HAJTMUUN
chepuueckoli abeppauyu?

1) DoKyC Haumyullel yCTaHOBKU

2) ®DOoKyC KpaeBBIX JIyueit

3) INapakcuanbHbIN GOKYC

4) ®okyc muaumansHoM CKO BoHOBOTO (DpoHTa

ITK-2.3 - CnocobeH K pacuemy, npoeKmMupo8aHuio U KOHCIMPyUpo8aHuio 8 coOomeemcmeuu ¢ mexXxHu4ecKum
3a0aHueM Munoebix cucmem, npudopoes, demavietl U y3/108 HA CXEMOMEXHUUECKOM U 3/1eMeHINMHOM YPOBHSIX
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Ne 1 HPOQHTaﬁTe TeKCT, BBI6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apTYMEHTHI, O6OCHOBbIBa}OH_]I/Ie BbI60p
OTBETOB

Yto onpeaesdeTr KO9ClJCpI/IL[I/IeHT OTPpa’>keHusd B JUIJIEKTPUUYECKOM MHOT'0CJIOHOM HOKprTI/II/I?

1) TOJIIIMHA CJI0ST

2) K03((pULIMEeHT AUCTIePCHU CJI0S

3) k03 uLeHT TTpeIOMITEHUS CIIOS
4) TBepA0CThL 110 Moocy

Ne 2 HPOQHTaﬁTe TeKCT, BbIGepI/ITe MpaBUJ/IbHBIE OTBETHI U 3alMTUIIINUTE apTYMEHTHI, 060CHOB]>IBEIIOLL[I/IE B]:I60p
OTBETOB

YKakute aXpoMaTnuyeCKue CUCTEMBI

1) acepuueckas 1H3a

2) napabosiueckoe 3epKajio
3) CKJIeeHHBbIM axpomar

4) napabosinueckas IMH3a

Ne 3 TIpouwTaiiTe TEKCT, BEIOEpPUTE MPABUIbHBIE OTBETHI M 3alMIINTE apPTYMEHThI, 000CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakas rpyv3Ma MOT'yT OBITH UCIO/IL30BaHA AJI U3MepeHUs TUlld l'IOJ'[HpI/IBElL[I/IH?

1) AP90
2) BonnacToHa
3) Tpurnrmesns nprsma
4) I'nana
Ne 4 TIpouuTaiiTe TeKCT, BbIOepUTe MPAaBU/IBLHBIN OTBET U 3aMMIIMTe apryMeHThl, 000CHOBBIBAIOLIME BEIOOD
oTBeTa

Kakast pa3MepHOCTb 4acTOTHI cpe3a?

1) 1/c
2) 'y
3) nap JIMH/MM
4) m/c

Ne 5 [IlpouuTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBUE
YKaKuTe COOTBeTCTBUS:

BxogHoit

1 AneprypHas guadparm 1 -
BxogHoit

2 Tonegas pguacdparma 2 DX

3 BaIxogHOl 3pauok BeixogHol
3payuoK

4 IT1ocKOCTh 0OBeKTa ITnockocts
1300paXkeHHsI

Ne 6 TIlpounTaiiTe TEKCT ¥ YCTaHOBUTE NOC/Ie[0BaTeIbHOCTh
Pacrnionoxxure 3Tansl NpOEKTUPOBAaHUS ONTUYECKUX CUCTEM.
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1) OTan BeIOOpa MOKPBITHH ONTHUECKUX JleTaslel.

2) Otan abeppal[MOHHOTO aHa/IM3a ONTUYECKOH CXEMBI.
3) OTarn rabapuTHOTO pacueTa ONTHYeCKOU CXeMBI.
4) JTarl oIpesiesieHrs [JOIyCKOB Ha OITUYeCKUe y3/Ibl

Ne 7 TIpouuTaiiTe TeKCT, BbIOepUTe MPAaBUIbHBIN OTBET U 3alMIIMTE apryMeHThl, 000CHOBBIBAIOLIME BEIOOD
oTBeTa

Kakoe makcumassHOe 3HaueHue MoxXKeT IIpUHUMars nnapametp H?

1) oTIpefiesisIeTCs AMaMeTPOM
2) 1

3) 2

4) YeTBepPTh JJTUHBI BOJTHBI

Ne 8 IlpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE
YKakATe pasMepHOCTH Be/IMYMH

BenmuuvHa PasmepHoCTB
1 BosnHoBast abepparius 1 MM
2 T'eomeTpuyeckas abepparus 2 nap JIMH./MM
3 Uucno ltpens bespaswepHas
Be/IMYMHA
4 MogynsioHHas riepefatouHast QyHKLHS 4 J11HbI BOJIH

Ne 9 TIlIpounTaliTe TEKCT U 3aIMIIMTE Pa3BEPHYThIM 000CHOBAHHBIN OTBET

Bam HEO6XO,£[I/IMO YMEHBIINWTE YIVIOBOE I10J1€ TIPUEMHUKA B JInape A4 YMEHbILIEHNWS Cl)OHOBOFO
CHUI'HaJjia, 4TO HEO6XO,E[I/IMO caejiaTh B cucreme?

Ne 10 TTpouuTaiiTe TEKCT U 3aIUILIUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET

ITpu nepexope oT 6eCKOHEUHO TOHKUX JIMH3 K JIMH3aM KOHEYHOH [IIMPUHBI, HE00X0JUMO
Ne 11 IIpouMTaiiTe TEKCT U YCTAaHOBUTE TOC/E[0BaTeIbHOCTD

B xaxoii nocjie[j0BaTe/IbHOCTH yCTaHaB/IUBAETCsl JIMH3A B OIpaBy?

1) JIvH3a.
2) Pe3b60B0€e KOJIBIIO.
3) IIpy>xuHHOE KOJIBLIO.

Ne 12 TTIpouuTaiiTe TEKCT, BBIOEPUTE MPABU/ILHBIN OTBET U 3aMUIIIMTE apryMeHThI, 000CHOBBIBAIOIIKE BHIOOD
oTBeTa

ITo KakoMy ypOBHIO MIHTEHCUBHOCTH B TIPOZO/ILHOM HarpaB/IeHUH OTpe/iesisieTcsi youHa ¢okyca?

1) 05
2) 1

3) 0.8
4 07
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