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1. BHewHe TpeboBaHWSA

Tabnmuya 1.1
KomneTteHuumn
Mpynna "
MHankaTopbl JOCTUXEHUA KOMMNETEHLNN
OrlMK-1 CnocobeH NpUMEHSTb eCTECTBEHHOHAYUHbIE 1 OBLLENHXXEHEPHbIE 3HAHUSA, METOARI
O6LLENPOPECCUOHaNbHBIE MaTemMaTM4ecKoro aHasim3a U MOAEeNIMPOBaHNSA B UHXXEHEPHOW AeATEIbHOCTM, CBA3AHHOM C
KOMMETEHLMN (POTOHHBLIMW TEXHONOTUAMY 06PaBbOTKM MH(OPMaLUK, NPOEKTUPOBAHNEM,
KOHCTPYMPOBaHWNEM U TEXHOMOTMAMI NMPOU3BOACTBA 3/IEMEHTOB, NMPUOOPOB N CUCTEM
(DOTOHWMKM N ONTONHAOPMATUKN
OlMK-1. 2 MNMprMeHseT 3HaHWS eCTECTBEHHbIX HayK B UHXEHEPHOW NpaKTuNKe
OMK-1. 3 MNMpuMeHSET 06LLENHKEHEPHDBIE 3HAHWS, B MHXEHEPHO AeATeIbHOCTM
O6LLenpotheccnoHanbHble OlMK-3 CnocobeH NpoBOAMTb 3KCMEPUMEHTa/IbHbIE UCCNEA0BaHUA U U3MEPEHUS,
KOMMETEHLN o6pabaTbiBaTh 1 NPEeACTaB/ATH NOMYYEHHbIE JaHHbIE C YYETOM CNELUUKA N3MEPEHNIA B

CUCTEMAX W YCTPOMCTBAX (POTOHNKM M ONTOUHAOPMATUKM

OlMK-3. 2 O6pabaTbiBaeT 1 NpeacTaBAseT NoayYeHHbIe 3KCNePUMeHTaNbHbIE AaHHbIe Ans
Mo/ly4eHNss 060CHOBAHHLIX BbIBOLOB

2. TpeboBaHna HI'TY K nnaHMpyemMbIM pesysibTaTamM 06y4eHUs, COOTHECEHHbIM C

NHAMKATOPaMu JOCTKEHNS KOMMETEHL M
Tabnuua 2.1

VIHAMKATOPbI AOCTMXKEHUS] KOMMETeHLMIA

PopMbl OpraHmsaLmnu

Pesy/bTaTbl 06yyYeHNst SaHATUN
OIIK-1. 2 IIpuMensieT 3HAHUS €CTECTBEHHBIX HAYK B HH/KCHEPHOIH NpaKTHKe
3HaTb NPUHLINNGI pa60Tb| ONTUYECKNX CXEM neKLl'VII/I; npaKTI/ILIECKI/Ie 3aHATUA,
OIIK-1. 3 [IpumeHnsieT o0NIenH:KeHePHbIE 3HAHNS, B HH:KeHe PHO
eI TeJLHOCTH
3HaTb 0 (HU3NYECKUX SIBNEHMSX, 0BYCNOBNEHHBLIX BOSHOBOI NPUPO/Ol cBeTa: Jekuuu; MpaKTUYECKMe 3aHATUS;
MHTeptepeHUMn 1 AndpakLmum CamocTosTensHas paéoTa
06 anemeHTax AMdPaKLMOHHON TEOPUI ONTUYECKUX MHCTPYMEHTOB Jlekuuu; MpaKTUYecKne 3aHATUS;

OIIK-3. 2 O6pa6aTpiBaeT U HpeACTABISIET MOJIyYeHHbIE YKCIIePHMEHTATbHbIE
JAaHHBIE JJIsI MOJIy4eHHsI 000CHOBAHHBIX BHIBOJ0OB

3HaTb METO/bI HACTPOVKM 1 OCTUPOBKI OMTUYECKKX NPUBOPOB, NOHUMATbL Nekumn; MpakTUYecKne 3aHATUS;

NPUHLLMMBI MX paboThl

YMETb NMPeACTaB/IATb NO/IyHYEHHbIE 3KCNEPUMEHTA/IbHbIE AAaHHbIE B y,qO6HOM ansa npaKTVI‘-IeCKVIe 3aHATAUA;

aHanM3a Buae

3. CofepykaHue 1 CTPYKTypa ANCLUN/NHBI

Tabnuua 3.1
N3 Hux B AKTUBHBIE NHankaTopsl
TeMbl neKumin Yacbl |hopme npakT. thopMbl, uag, | ROCTWKEHNS YyebHasi 4eATENbHOCTb
noar., yac. ' ' KOMMeTeHUnIA

CemecTp: 4

AnpakTnyeckas egmHnLa: Myykmn nyyei

1. Myuku nyyeit. MpegmeT 1

n306paxeHue -

[eNCTBUTENIbHbIE Y MHUMBIE.
YHuBepcanmsawms NoHATUN 1 0 0
npeAmMeTa n n3o6paxeHus,

MPUHATas B VHXXEHEPHOIA
ONTUKe.

OrMK-1.2,0r1

K-13 Nekuwnsa

AvpakTryeckas eanHmua: OnucaHme CBETOBbIX MOSENA.




1. CKopocCTb pacnpocTpaHeHus
CBETOBOro nons. MNnockue n
cthepryeckme BOSHbI. Pa3oBas
1 rpynnoBas CKOPOCTb.
Hab6nogaemble
(perncTpmpyembile)
XapaKTepuUCTUKM NONS.
MonepeyHOCTb 1 Nonspu3aLms
CBETOBOW BO/IHbI. IMMYNbC 1
MOMEHT UMMNY/IbCa.

0 OrK-1.3

Nekuwnsa

2. SHeprua 1 noToK 3Hepruu.
MoOLHOCTb M MHTEHCUBHOCTb
CBETOBOrO MONA.
SHepreTuyecKune eaMHNULbI U
COOTHOLLIEHUS MEXIY HUMM:
MOTOK Jly4UCTOM 3HEPrUMK;
cvna n3NyyeHms;
3HepreTmyeckas CBETUMOCTb
3HepreTmyeckan ApKocCTb;
06/1y4eHHOCTb. OCHOBHbIE
NOHATUA (HOTOMETPUMN.
CBeTOBbIE BE/IMYMHbI: CUNa
CBeTa; CBETOBOW MOTOK;
OCBELLEHHOCTb; CBETUMOCTDb;
ApKOCTb. OTHOCUTETbHASA
BMAHOCTb. CBA3b
3HepreTUYeCKNX 1 CBETOBbIX
Be/IMYMH. Buabl 1 mogenu
NCTOYHUKOB cBeTa. OCHOBHbIE
MOHATUSA O LBeTe U
KONOPUMETPUN.

0 OlMK-1.3

Nekuwnsa

AnpakTuueckas earHnLa: OCHOBHbIE 3aKOHbI re

OMETpMHECKOIZ OMNTUKN

2. OCHOBHbIe 3aKOHbI
reOMEeTPUYECKON ONTUKMN.
MpnBAMXEHHbIE 3aKOHbI
reOMEeTPUYECKON ONTUKMN:
NPAMOJIMHENHOCTb
pacnpocTpaHeHus,
06paTMMOCTb M
HEe3aBMCUMOCTb NyYeit, 3aKOH
OTpaXkKeHWs 1 NpeoMIeHNs
nyyen.

"paHnLbl NPUMEHNMOCTM
3aKOHOB.

OlMK-1.2,0r
K-1.3

Nekuus

AvpakTrnyeckas eanHmua: Aupakums CBETOBbIX MOSen.

5. Andpakums ceeTa.
[ndpakunsa Kak npossreHne
BO/THOBOI NPUPOAbI CBETA.
MpuHumn TMoitreHca-PpeHens.
30HbI 1 cnnpans peHens.
MoHATKe 0 Teopun Kupxrodga.

0 OlK-1.3

Nekuus




6. DnemeHTbI ANhpaKLMOHHOIA
TEOPUN ONTUYECKUX
WHCTPYMEHTOB. Pa3peLuaroLyas
CMOCOBHOCTb 06BEKTOB.
Teopus Ab6e. MonyyeHune
1306paXKeHNIi C MOMOLLLbIO
MaJlbIX 0TBEPCTUI. OCHOBHbIE
NOHATUA AN(PAKLNOHHOW
OMTUKKN. 30HHbIE MNNACTUHKN
®peHensd. KnHoopmHble
3/IEMEHTBI.

OrlK-1.3,0r1
K-3.2

Nekuwnsa

AvpakTryeckas eanHmua: FeomMmeTpuyeckas Teopust ONMTUYECKUX 1306paXx

ONTUYECKNE CUCTEMDbI

eHuii: geanbHble

5. NgeanbHas
LeHTPMPOBaHHaA ONTUYECKas
cuctema

OlMK-1.2,0r
K-1.3

Nekuus

6. padmueckme MeToabl
NMOCTPOEHNEe N306paXKeHUs
LIeHTPMPOBAHHOM naea/bHOM
OMTWNYECKON CMCTEMONA. Tpu
cnocoba NocTPoeHNS
n306paxxeHns Uy NporoHa
nyya Ans cobrparoLLeit 1
paccevBaroLLel ONTUYECKNX
cucTeM.

CBOZHbIE PUCYHKU B3aMMHOIO
pacnonoXeHus npegmeTa u
1306paxeHns 4N
cobupatoLLeli
paccenBatoLLLen ONTUYECKNX
CUCTEM.

OlMK-1.2,0r
K-1.3

Nekuwnsa

10. Mna3 v Bu3yasbHble
onTuyeckune npuoéopsl. I'nas -
pegyurpoBaHHasa onTUYyeckas
cXema, akkomogaums.
bnunsopykocTs,
[aNbHO30PKOCTL. BusyanbHble
OnTUYeCcKne NPUGOPBbI - TUMbI.
Bugunmoe ysennyeHune
BM3yasibHbIX MPr6opoB. JTyna,

OKynsp.

OlMK-1.2,0r
K-1.3

Nekuwnsa

11. MuKpockor.
[IByXKOMMOHEHTHas
OMTUYeCKas cxema
MUKpockona. Bugnmoe
YBENNYEHWE, None 3peHns
MMKpOCKONa.

Twnbl MUKpOCKona -
610N0rnMYecKui,
N3MepUTENbHBIN.

OMK-1.2,0r1
K-1.3

Nekuwnsa

12. Teneckonol Kennepa n
Mannnesa. OnTudeckas cxema
Teneckona Kennepa. Bugmmoe
yBeNIMYeHue, Nnose 3peHns,
3payKu.

Teneckon Manunes -
OMNTMYECKas Cxema, BUAMMOe
yBeNnYeHue.

OlMK-1.2,0r1
K-1.3

Nekuwnsa




OupakTudeckasa eguHuua: OrpaHnYeHme nyyKkos

10. OrpaHunyeHme ny4Kos
Nyyeli B ONTUYECKON CUCTEME.
[vacparmbl - anepTypHas,
nonesas, BUHbETUPYHOLLASA.
3payku, OKHa.
OTHOCUTENbHOE OTBEPCTME,
ymcnoBas aneprypa.

OlMK-1.3

Nekumnsa

AnpakTudeckas eauHunua: 3p

auKu 1 NoKK (OKHa)

11. MNepcnekTnea —
HOpMasibHas,
TeNeLeHTPUYecKas.
"padhmyeckas nnnoctpaums
B/IMSHNSA PacnosioXeHuns
BXOAHOr0 3payKa OMTNYECKON
CUCTEMbI Ha N306paXKeHNe
NnpeaMeTOoB, PacroNOXeHHbIX
B0/Ib OMTUYECKOI OCH.
Vcnonb3oBaHue
TeNeLeHTPUYECKOM
NepcneKkTyBbI B ONTUYECKNX
N3MepUTE/IbHBIX NpUbopax.

OrlK-1.3,0r1
K-3.2

Nekumnsa

AnpakTundeckas eanHuLa: Abeppaum

=

15. MNoHsATHe abeppauynii.
Xpomatmyeckue abeppawuu.
AxpomaTunyeckuii fybnet

OlMK-1.3

Nekumnsa

Jnpaktndeckaa egmHuLa: 3HepreT|/|Ka OMNTNYECKNX CUCTEM

18. SHepreTrkKa ONTUYECKNX
cuctem. NMepeHoc ApKoCTy
yepes ONTUYECKYIO CUCTEMY.
OcBeLLEHHOCTb OCEBOI TOUKM
N306paxeHns.

"CXuraHuve Ha paccTosHumn" .

OlK-1.3

Nekuunsa

Anpaktuyeckas eamHuua: OCHOBHbIE 3aKOHbI TEMNJI0BOr0 U3/Ty4eHUsA U No

KBaHTax.

HATWE O CBETOBbLIX

13. TennoBoe n3nyyeHue.
3akoH Kupxroga. AGCONHTHO
YépHoe Teno. 3akoH
CrethaHa-bonbLmaHa. 3aKoH
cMeLLeHnsa BuHa.
TepmoamHaMuKa

1 0 0 OrlK-1.3 |/Nlekuuns
paBHOBECHOTO TEM/I0BOr0
n3nyyeHuns. dopmyna
Panes-unHca. dopmyna
MnaHka. CrioHTaHHOE n
WHAYLMPOBaHHOE N3/yYeHNe.
MpuHUMN paboTbl nasepa.
N3 Hux B NHankaTopbl
TeMbl NpakTUYecKnX Uach! |dopwe npaxr, | AKTUEHbIE AofmmeHEH Yue6Has AEATENBHOCTD

3aHATUN noar., vac. (bopMb1, Hac. KOMMeTeHLii

Cemectp: 4

AnpakTndeckas eanHuua: OnucaHmne CBETOBbIX MOMEN.




1. AMNAnTYgHble, (ha3oBble 1
3HepreTUYecKue OrlK-1.2,0M
1 1 0 MpakTnyeckoe 3aHATUE

XapaKTePUCTUKN CBETOBbIX K-3.2
nonei
AnpakTndeckas eguHuua: HTepgepeHLnsa CBETOBbIX MOMEN.
2. CBA3b NapameTpos
NHTEP(hePEHLMOHHbIX KapTUH OrlK-1.2,0M
CO CTPYKTYPOIA, nonsipusaumeri 1 1 0 K-1.3,0lNK-3|NpakTnyeckoe 3aHATUE
N KOrepeHTHOCTbI0 2
OMTUYECKNX MOSEN.
AvpakTuyeckasn egmHmua: Andpakums cBeToBbIX MONeENA.
3. Andpakums Ha NIocKnx
anemMeHTax v gndpaxkunoHHas

Avdpaku 1 1 0 OrlK-1.3 |lNpakTu4yeckoe 3aHATUE
OLIeHKa napameTpoB
ONTUYECKNX NHCTPYMEHTOB.
6. OnpegeneHve cKOpocTn
pacnpocTpaHeHns 1 4/INHbI OrlK-1.2,0M1
YNbTPa3BYKOBbIX BOJIH B 1 1 0 K-1.3,0lNK-3|NpakTnyeckoe 3aHATUE
XWAKOCTU ONTUYECKUM 2
METOAOM.

AnpakTuyeckasi egMHMLA: MeoMeTpUYecKast TEOpMUs ONTUYECKUX M306paKeHNIA: MaeanbHble

ONTUYECKNE CUCTEMDbI

3. Mpachmueckue MeTofpl

MOCTPOEHUA N306paKeHNs OrK-1.2,0]
P - P - 1 1 0 K-1.3,0MNK-3|NpakTnyeckoe 3aHATUE
LieHTPMPOBAHHOW MaeabHOW 5
ONTUYeCKON cuctemoit (2.1) '
Onpaktudyeckasa egnHuua: MonekynsapHasa onTuka.
6. BAvsHMe MONeKynspHoi
CTRYKTYDbI CPEABI Ha 1 1 0 OrK-1.2,0M MpaKTUYecKoe 3aHsTHe
aucnepcuio, abeopoLumto u K-3.2
paccesiHue cBeTa.
AunpakTndeckas eguHuLa: 3pavykin 1 JIOKU (OKHA)
4. fnaparMbl B OMTUYECKMX 2 1 0 OlMK-1.2,0M MpaKTueckoe 3aHsTHe
cucTemax K-3.2
7. BusyanbHble ONTHYecKme OrlK-1.2,0M
1 1 0 IMpakTnyeckoe 3aHATUE
nproopbl K-3.2
AnpakTndeckas egnHuLA: SHepreTuka onTUHeCKMUX CUCTEM
5. OCBRLLICHHOCTb 1 1 0 OrlK-1.3 |lNpakTuyeckoe 3aHATUE
n306paxxeHuns
OnpakTndeckas eguHuua: OTpaxeHuve 1 NPesioMIEHME Ha FpaHnLE pasjena cpej
OlK-1.2,0M
L. Otpaxenue ny4kos ot 2 1 0 K-1.3,0MNK-3|MpaKTnyeckoe 3aHATHE
MIOCKNX 3epKavl. 5
2. [onHoe oTpakeHme 2 0 0 OrlK-1.3 |lMpaKTnyeckoe 3aHATHE
(nyueBoe NprnbnnxeHne)
OunpakTndeckasn eanHuua: CBETOBOA
9. ONTNYECKUIN BONOKOHHbIV OMK-1.2,0MM
CBETOBOJ - Jly4eBoe 2 0 0 K-13 MpakTnyeckoe 3aHATHE
NPUGAVKEHME. '
3.1 lNpakTnyeckas NogrotoBka
Tabnuua 3.2
No TeMb! 3aHATU dopmebl opraHusaumm Copiep>xaHue NpakTUYeckom NoLroTOBKM
3aHATUI (Bnabl pabor)




AMMINTYAHbIE, ha30Bble U HEPTETUYECKNE
XapaKTePUCTUKMN CBETOBbIX MO/eld

Mp

BbINONHSET cnefytoLme Brabl paboT:
peLuas 3afayn CTyAeHT Nosnb3yeTcs
npeacTaBieHMsIMI 06 31eKTPOMarHUTHON
npupofe ceBeTa 1 NPUMEHSIET MeTOABI
3N1EKTPOANHAMMUKMN

CB3b NapaMeTPOB MHTEP(EPEHLMOHHbIX
KapTWH CO CTPYKTYPOii, nonspusauueii n
KOrepeHTHOCTb0 OMTUYECKUX MONEA.

Mp

BbINoNHAET creaytoLme Buabl paboT:
0CBaMBaeT MeTO/Ibl ONpeaeneHus
XapaKTePUCTUK ONTUYECKMX Moneit 13
CTPYKTYPbI MHTEP(EPEHLIMOHHOM KapTUHbI
11 MOCTPOEHE MHTEP(EPEHLINOHHBIX
KapTUH B 3aBMCUMOCTU OT FreOMeTpUN
NHTEP(EPOMETPA 1 CBOWCTB CBETOBbIX
Nnonew;

[Outhpakums Ha NNOCKMX aneMeHTax 1
AMdpaKLMOHHas OLeHKa NapamMeTpoB
OMNTUYECKUX VHCTPYMEHTOB.

Mp

BbINonHsAeT cneaytoLme BUbl paboT:
0OCBaMBaeT MeTO/bl OLeHKM NnapameTpoB
ANPaKUMOHHBIX MONE B NPUOANKEHNSX
PpeHens n PpayHroepa

Onpe/ieneHne CKOPOCTY PACMpPOCTPAHEHMS 1
O/IMHbI YNbTPa3BYKOBbIX BOJTH B XUKOCTM
OMNTUYECKUM METOOM.

Mp

BbINOMHAET crefytoLime BUabl paboT:
n3yyatoTcs Audpakums ceeta Ha
YNbTPa3BYKOBOW ANPaKLNOHHOM
PELLETKe 1 METO/, M3MEPEHNSt CKOPOCTU
3BYKa M0 CTPYKTYpe AndparmpoBaHHOro
noss

pacnyeckme MeToabl MOCTPOEHNS
1306paXKeHNs LIeHTPUPOBaHHOM MaeanbHON
OMTUYECKOi cuctemont (2.1)

Mp

BbINoHAET crefytoLime Bkl paboT:
rpacuyeckme MeToAbl MOCTPOEHNS
N300paKEHNS LIEHTPUPOBAHHOW
naeanbHOM ONTUYeCKol cuctemon (2.1)
3agauu (25 BapnaHToB).

VicxogHble faHHble: B 3agadax 1,2,4
KaXK[J0ro BapuaHTa nokasaHbl nepeas u
NOC/eLHAA NOBEPXHOCTW ONTUYECKOM
cuctembl (OC) - cobumparoLLein nnm
pacceuBatoLLeit, B 3afade 3 — cthepuyeckoe
3epkano.

CTpenkoii nokasaH NpPOTSXKEHHBIN
npeameT (B 3agave 4 — N306paKeHNE).
MokasaTenu NpeioMIeHns cpega,
okpyxatouiux OC (3agaun 1, 2, 4),
BOOOLLIE rOBOpS, pasHbIe.

3afiaHune: NOCTPOMTbL - NapakcuaibHoe
n3obpaxeHue (3agaum 1-3), npegmMeT no
3alaHHOMY M306pakeHn0 (3agada 4).
HekoTopble KapanHanbHble Toukn OC
MoKasaHbl Ha PUCYHKe, MO0XEeHWE
OCTaNbHbIX CTYAEHT BbIGMpaeT
CaMoCTOATeNIbHO. OBbIYHO T/1aBHbIE TOUKU
pacnonaraiot BHyTpu OC.

BNvsiHe MONEKyNSPHOI CTPYKTYPbI Cpefpbl
Ha Avcnepcuto, abcopbLMIo U paccesHie
cBeTa.

Mp

BbINonHseT crefytoliye Bkl paboT:
0CBanBaeT MeTO/bl OLEHOK NapamMeTpoB
ONTUYECKMX AABNIEHMIA, OCHOBaHHbIE Ha
NpeAcTaBNeHUSX MONEKYNSPHOI ONTUKM




ﬂ,l/la[bparMbl B ONTUYECKNX CUCTEMAX

Mp

BbInonHseT cnefytoLLme bl paboT:
[Aunaparmbl B ONTUYECKUX CUCTEMAX.
3agava. TOHKas cobuparoLLas nMH3a =
100 MM thopmmMpyeT AeincTBUTENBHOE
1306paXkeHne NpeamMeTa, PacnonoXeHHOro
nepes, MH30M, C ABYKPATHLIM JIMHEAHbIM
yBennyeHvem. Ha pacctosHum =50 mm
Moc/e NMH3bl YCTaHOB/EHa Anadparma =
20 mm. OnpefenvTb anepTypHbIiA yron B
NpoCTpaHCTBE NpeamMeToB. Hapucosatb
MOSICHSOLLMI PUCYHOK.

3agaya. Kakum LO/mMKHO ObITb
OTHOCUTE/IbHOE OTBEPCTUE NNH3bI = 20
MM, YTOGbI NpY HOPMUPOBAHIN
[leiCTBUTENBHOMO U300paXKeHMs MpeaMeTa
C YeTbIPEXKPATHBLIM YBE/IMYEHNEM
nepegHss umncnoBas aneptypa 6bina pasHa
0,2?

BusyasibHble ONTUYECKME NPUGOPLI

Mp

BbINOMHAET crefytoLime Buabl paboT:
3afiava. Ha 06bekTvBe MMKpOCKOMNa
HaHeceHOo 0603HauveHne 8x, a Ha OKynspe
15x.

KakoB MMHVIMa/IbHBINA paspeLuaemblii
pa3mep B NPOCTPaHCTBe NPeaMeToB
MMWKPOCKOMa, eC/ MUHUMAabHBIW pasmep,
paspeLLaemblii F1a3oM, paBeH 1 yrnoBoii
MUHyTe ~ 3*10-4 pag.

3agava. [lmameTp nonesol guadparmbl
Teneckona Kennepa = 8 mm. Bugumoe
yBenuyeHue Teneckona = 5x, hokycHoe
paccTosHue okynapa = 20 Mm.

Yemy paBHO yrnoBoe nose 3peHns B
MPOCTPaHCTBE MPeAMEeTOB Tefieckona?

OCBeLLEHHOCTb M306paXKeHNs

Mp

BbINonHseT cnegytolme bl pabor:
3aava K KypcoBoii paboTe. benblii nncTt
Gymarun oCBeLLaeTCs TOUEYHOIN NammMoi,
CBETOBOI NOTOK KoTOpoi ©=1000 JIwm.
PaccTosiHMe OT famnbl J0 LieHTpa incTa
0,5 M. Yron mexay n1Huel,
COEAVHSIOLLEN LIEHTP INCTA C NaMmnoi, v
HOPMaJ1bio K INCTY 45 rpafycos.

JnH3a ¢ hoKyCHbIM paccTosHueM 0,2 M 1
OTHOCUTE/IbHbIM OTBEpCTMEM 1:5
(hopMUpyeT N306paxkeHne ucTa ¢
NVHEHBIM YBENTMYEHNEM 2X.

HaliTn ocBeLWEHHOCTb B OCEBOM TOUKM
1306paxKeHUs.

10

OTpaXKeHWe My4YKOB OT MIOCKUX 3epKaJ.

Mp

BbINOMHAET crefytoLime Buabl paboT:
OTPaXeHWe My4KoB OT MIOCKMX 3epKaJl.
[ByrpaHHble 3epkaia. ABTOKOAIMMALMS.
(1.2,5)

3agayva. 10CcKoe 3epKaio OTK/IOHWNOCH OT|
CBOEro NosoXeHus Ha yron @ . Ha kakoii
Yrof OTKNOHMTCA OT CBOEro
nepBOHaYaIbHOTO HaMpaBneHus
OTPAKEHHBINA Ny4?

3apfava. OnpefiennTb yron OTKAOHEHUA
nyya OT NepBOHaYaIbHOrO HarpaBeHNs
pacnpocTpaHeHNs MOc/e OTPKEHNUS OT
[BYrpaHHOro 3epKana c yrnom @ B
[/1TaBHOM CEYEHUM.




3.2 CamocToATeNbHasA paboTa 0by4yaroLerocs

Tabnuua 3.3
MHankaTopbl
" AMKarTop Yacbl Ha Uackl Ha
Ne Buabl caMocToATe/IbHOMN paboThl LOCTVKEHNA
< |BbINO/IHEHWE [KOHCYIbTaLNK
KOMMeTeHU I
Cemectp: 4
Kaxxgomy cTyfeHTy A/l CaMoCTOATeNbHOW paboThbl
1 |paéTca uHamBMayanbHoe pacyéTHO-rpagmyeckoe OnkK-1.3 15 0
3afjaHve

: Xapbkos A. A. du3nyeckas onTuka : [yuebHo-meTognueckoe nocobue] / A. A. Xapbkos, B. T
Ay6posckuid, C. B. CnyTaii ; HoBocK6. roc. TexH. yH-T.- HoBocnbupck: MN3a-so HITTY, 2006.- 54, [1] c. :
nn.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=vtls000063521

2 |I'Io,qr0TOBKa K 3aHATUAM |OI'I K-1.3 |22 |O

MpocMOTP NEKLMiA, NPAKTUYECKNX 3aHATMIA, NOAroTOBKA K nabopaTopHbIM paboTam: AyakuHa M. 1.
OpraHusauus camocTosaTeNIbHOM paboTbl CTYAeHTOB HOBOCHOGMPCKOro rocy4apCTBEHHOr0 TEXHNUYECKOro
YHVBEpcUTeTa : yuebHO-MeToAMYeckoe nocobwe / M. M. AyakvHa, HO. B. HUKUTUH ; HoBOCKG. roc. TexH.
YH-T.- HoBocmnbupcek: M3g-so HIFTY, 2022.- 61, [1] c. : Tabn.- TeKCT : HeNOCPeACTBEHHBIN.- PEXnM
poctyna: http://elibrary.nstu.ru/source?bib_id=223022

3 |,£I,ononH|/|Teanaﬂ yyebHas fedATeNbHOCTb |OI‘IK-1.3 |9 |3

: OCHOBbI ONTMKK. Y. 1 : METOANYECKNME YKa3aHWS K BbINOMHEHWNIO PacHeTHO-rpadnyecknx 3agaHuii
KypCOBOi paboThl 4151 2 Kypca BCeX TEXHUYECKUX cneuunanbHocTeli / HoBocmMOG. roc. TexH. yH-T ; [cocT. .
W. CyxaHog]. - HoBocnbumpck, 2006. - 26, [1] ¢. : un.. - Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000058467

4 |I'Io,u,r0TOBKa K atTectauum OnkK-1.3 |21 |4

. OCHOBbI ONTKKK. Y. 1 : METOAMYECKME YKa3aHWS K BbIMOTHEHUIO paCcHETHO-TparyecKmnx 3agaHunii n
KypCOBO paboThl 41 2 Kypca BCeX TEXHUYECKUX cneunansHocTeli / HoBOCKO. roc. TexH. yH-T ; [cocT. W.
. CyxaHog]. - HoBocmbupck, 2006. - 26, [1] c. : ui.. - Pexum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtIs000058467 NMoHomapeBa M. A. ONTUYECKNE N3MEPEHUS
[ONeKTPOHHBIA pecypc] : aNEKTPOHHLINA yuebHO-MeToaNYecKMiA komnneke / M. A. lNMoHomapesa ; Hosocu6.
roc. TexH. yH-T.- Hosocunéupck, [2017].- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000234771.- 3ar/. ¢ akpaHa. XapbkoB A. A. ®u3nyeckas onTuka :
[yuebHO-meTOoAMuYecKoe nocobure] / A. A. Xapbkos, B. I'. lyéposckuid, C. B. CnyTaii ; HoBOCMG. roc. TexH.
YH-T.- HoBocnbupcek: M3a-so HIFTY, 2006.- 54, [1] c. : nn.- Pexum gocTyna:
http://elibrary.nstu.ru/source?bib_id=vtls000063521 AyakuHa M. M. OpraHu3aums caMoCTOATeNbHOM
paboTbl CTYeHTOB HOBOCUBMPCKOrO rocyJapCTBEHHOrO TEXHUYECKOTrO YHUBEPCUTETA :
y4yebHO-MeTOAMYecKoe nocobue / M. IN. AyakuHa, FO. B. HUKUTUH ; HOBOCKG. roc. TeXH. YH-T.-
Hosocunbupck: N3a-8o HITY, 2022.- 61, [1] c. : Tabn.- TeKCT : HENOCPeACTBEHHbIN.- PeXknum foctyna:
http://elibrary.nstu.ru/source?bib_id=223022

3.3 TexHonorusa oby4eHns

N5t opraHu3aLmy 1 KOHTPO/IS CaMOCTOSITeIbHO PaboThl 06YUAIOLLIMXCS, & TAKXKEe NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHSAOTCSA MHOPMALIOHHO-KOMMYHWKaLMOHHbIE TeXHoMorum (Taén. 3.4).

Tabnuua 3.4
JeAatenbHoCTb MHdopmayMOHHO-KOMMYHUKaLVOHHbIE TEXHO/10r UK
VH(opmupoBaHue e-mail; Moptan HI'TY
KoHcynbTnpoBaHue e-mail; Moptan HI'TY
KoHTponb e-mail; Moptan HI'TY

PasmeLLieHne yueGHbIX

3bC
maTepuanoB




Tabnmuya 3.5

AKTVBHbIE 1 MHTEPAKTVBHbIE DOPMbI MPOBEAEHUS 3aHATUI

Ne HavnmeHoBaHVe akTUBHbIX hopM

1 [Jlekumsa B hopme ANCKYCCUM

KpaTtkoe onncanne npuMeHeHHsI: CTYIEHTHI N3Y4al0T MaTepua MOCPEICTBOM OOCYKIEHUS BO
BpeMs JIEKITNHU

4. NpaBuna aTTecTaumm 0byyaroLmMxca no AUCUUMINHE

[ns atTecTaumm obyyaroLwmxca no AUCUMNIVHE UCMNOosb3yeTcs 6aIbHO-PeNTUHIOBas CUCTeMa
(BPC), no3sonsoLLas BbICTaBNATb OLEHKM MO TPaaULMOHHON LwKane n 15-ypoBHesor ECTS.

KpaTkas nHopmaums o bPC npusegeHa B Tabn. 4.1.

Tabnuua 4.1
MuH. o
OueHnBaeMble BUAbI feATeIbHOCTY 06y4aroLmxcs 6amn MakcumasibHbIA 6asin
Cemectp: 4
IIpakmuueckue 3anamust: 10 20

KoHTponupytoLme matepuanbl (TeCTbl) NPUBOAATCS B "OCHOBbI ONTUKM. Y. 1 : METOAMYECKVE YKa3aHUS K BbIMOHEHWIO PacHeTHO-rpatnyecknX 3afaHuii 1 KypcoBoii
paboTbl ANs 2 Kypca BCex TEXHUYECKMX creLpanbHocTel / HoBocub. roc. TexH. yH-T ; [cocT. . U. CyxaHoB). - HoBocu6upcek, 2006. - 26, [1] c. : un.. - Pexxum gocTyna:

http://elibrary.nstu.ru/source?bib id=vtls000058467"

PI3/Peghepam: 40

KoHTponupytoLmre MaTepuanbl (CMMCOK BONPOCOB) NpusoaaTcs B “AyakuHa M. M. OpraHusaums caMocToaTeNbHO paboTsl CTyAeHToB HoBOCUGMPCKOro
rocyfjapCTBEHHOI0 TEXHWYECKOr0 YHUBEpCUTETA : yuebHO-MeToAnYeckoe nocobue / M. M. AyakvHa, FO. B. HUKUTUH ; HoBOCKG. roc. TexH. yH-T.- HoBocubupek: M3a-8o
HITY, 2022.- 61, [1] c. : Tabn.- TEKCT : HENOCPEACTBEHHbIN.- Pexxum goctyna: http://elibrary.nstu.ru/source?bib_id=223022"

Oxzamen: | 20 | 40

KoHTponumpyioLme maTepmabl (CNIMCOK BONPOCOB) NPUBOAATCA B "XapbkoB A. A. ®usnyeckas onTuka : [ydebHo-meTogmnyeckoe nocobue] / A. A. Xapbkos, B. T.
[Ay6posckuii, C. B. CnyTaii ; HoBocub. roc. TexH. yH-T.- HoBocubupek: M3g-8o HITY, 2006.- 54, [1] c. : vn.- Pexxum goctyna:
http://elibrary.nstu.ru/source?bib_id=vtls000063521"

B Tabnuue 4.2 npecTaBeHo COOTBETCTBYE POPM KOHTPO/S 3asBNsieMbIM TPeGOBaHMSAM K
pe3ynbTaTaM OCBOEHMUS AUCLUNVHBI.

Tabnuua 4.2
Dopmbl
Kogabl P
o KOHTpONA
KOMMeTeH MNHamMKaTopbl LOCTUXEHNSA KOMMETEHLNI
LI|I/II‘/’I Sauwmra K3ameH
Pr3/p
OlMK-1 [OMK-1 2. MpnMeHseT 3HaHWs eCTECTBEHHbLIX HayK B MHXXEHEPHOW NpaKTuKe +
OMK-1 3. MpuMeHsIeT 0BLLENHXEHEPHbIE 3HAHUS, B MHXXEHEPHOI AeATeNbHOCTU + +
OMK-3 OMMK-3 2. O6pabaTbiBaeT U NpeaCcTaBAfeT NoayUYeHHbIe SKCNePUMeHTaNbHbIE AaHHbIe Ans +
nosnyyeHnst 060CHOBAHHbIX BbIBOJOB

®OH/] OLIEHOYHBIX CPEACTB MO AUCLIMN/IMHE NPeACTaBNeH B NPUIoXeHUn Ne 1 K paboyeit
nporpamme.

5. Jlutepatypa
OcHoBHasa nMTepaTypa




1. JlaugacOepr, I'. C. Ontuka : yue6HOe mocooue s By3oB / I'. C. JlanacOepr. - 7-e usm., cTep. -
Mocksa : DUSMATIIUT, 2017. - 852 c. - ISBN 978-5-9221-1742-5. - TekcT : 31€KTPOHHBIA. -
URL: https://znanium.com/catalog/product/1223523 (nara oopamenus: 24.03.2023). — Pexxum
JOCTYTIA: TI0 TTOMAIHKCKE.,

2. Aramnos, H. A. Ilpuknagsas ontuka : yaeOHoe mocooue / H. A. AramoB. — Tomck : TITV, 2017.
— 286 ¢. — ISBN 978-5-4387-0791-2. — Texkcr : anektpoHHsIii // JIaHb :
3MeKTPOHHO-O0nbnoTeunas cucrema. — URL: https://e.lanbook.com/book/106743 (nata
obpamenus: 28.03.2023). — Pexxum goctyna: 1uist aBTOPH3. TOIB30BATEIIEH.

3. Sxymenxkos, 0. I'. Teopus u pacueT ONTUKO-371EKTPOHHBIX TprbOopoB : yuebnuk / F0. T
SAxymeHkoB. - 6-e u3a., mepepad. u gom. - Mocksa : Jloroc, 2020. - 568 c¢. - ISBN
978-5-98704-533-6. - Tekcr : anextponHsit. - URL: https://znanium.com/catalog/product/1213765
(mata obpamenws: 24.03.2023). — PexxuM 1OCTYIIA: TIO TIOATTUCKE.

4, CyxanoB U. U. OcuoBsr ontuku. Teopust onTrueckoro n3o0pakenus : yueoHoe mocobue / U. U.
Cyxanos ; HoBocu0. roc. TexH. yH-T. - HoBocuOupck, 2015. - 107, [1] c. : un.. - Pexxum moctyma:
http://elibrary.nstu.ru/source?bib_1d=vtls000222730

5. OcHoBsl ontuku. Y. | : MeToguueckne yka3aHUs K BHIIIOJHEHHUIO pacyeTHO-rpauIecKux
3aIaHMi ¥ KYpCOBOM pabOThI 1715 2 Kypca BCeX TEXHHUYECKHX crienuanpHocTei / HoBocu6. roc.
TexH. yH-T ; [coct. U. U. CyxanoB]. - HoBocubupck, 2006. - 26, [1] c. : nn.. - Pexxum mocryma:
http://elibrary.nstu.ru/source?bib_1d=vtls000058467

[lononHuTenbHas nuTepaTypa

1. Aranos, H.A. [Ipuknannas onruka : yue6. moco6me / H.A. Aranos ; Tomckmii
MOJINTEXHUYECKUN yHUBEpCcUTeT. - Tomck : M31-Bo TOMCKOro mOIUTEXHUYECKOTO YHUBEPCUTETA,
2017.-286 c. - ISBN 978-5-4387-0791-2. - Tekcr : anektponnsiii. - URL:
https://znantum.com/catalog/product/1043890 (nata o6pamenus: 24.03.2023). — Pexxum moctyna:
I10 TIOIIIHCKE.

VIHTepHeT-pecypcehbl
1. https://www.opticjourn.ru/ HAYUHO-TEXHHUYECKUU «OTITUYECKHUH XXYPHAJI»

6. MeToan4yeckoe 1 NporpaMmmHoe obecrneyeHue, MHPOPMALMOHHbIE TEXHOI0M N

6.1 MeToauyeckoe obecrneyeHme
1. XapekoB A. A. ®usudeckas onTuka : [yaeOHO-MeToamueckoe mocodue] / A. A. Xapekos, B. I
Hy6posckuii, C. B. Cnyraii ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: M3a-so HI'TY, 2006.- 54,
[1] c. : mn.- Pexxum goctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000063521
2. dynkuna M. I1. Opranu3zanmsi caMmOCTOSITENIEHOM paboThl cTyneHToB HoBOCHMOMpPCKOTO
rOCyJapCTBEHHOT'O TEXHUYECKOTO YHHBEPCUTETA : yueOHO-MeToandeckoe mocodue / M. T1.
Hynkwuna, 0. B. Hukutus ; HoBocu6. roc. TexH. yH-T.- HoBocubupck: M3n-so HI'TY, 2022 .- 61,
[1] c. : Tabm.- Tekcr : HemocpeacTBeHHEII.- PeskxuMm gocTtyna:
http://elibrary.nstu.ru/source?bib_1d=223022
3. [lonomapea M. A. OnTuueckue n3mMepeHus [ DIeKTPOHHBIN pecypc| : 3IeKTPOHHBII
yueOHO-MeTonnueckuii komrieke / M. A. ITonomapesa ; HoBocu6. roc. TexH. yH-T.- HoBocuOupck,
[2017].- Pesxxum moctyma: http://elibrary.nstu.ru/source?bib_i1d=vtls000234771.- 3arn. ¢ sxpaHa.

6.2 Cneumann3npoBaHHOe NporpamMmmHoe obecreyeHme
1 ITaket oducHbIx mpunoxkenuit Microsoft Office
2 bpay3zep Mozilla Foundation Mozilla Firefox

6.3 NHhopMaLmoHHble TEXHONOornm



IMpw ocyLLeCTBEHNI 06pa30BaTe/IbHOO NPOLECca Mo AUCLMNMHE NMPUMEHSIOTCS 31EMEHTbI
AMCTaHLMOHHbIX 06pa30BaTe/bHbIX TEXHO/OMM, & TAKXKe CUHXPOHHOTO M aCUHXPOHHOTO
B3aMO/IEICTBIA B 3/1EKTPOHHOI MHOPMAaLIMOHHO-06pa3oBaTe/bHOl cpefbl HITTY.

7. MaTepnanbHO-TeXHNUYeCcKoe obecneyveHne

JTabopaTopHbIin CTEHA

No

HanmeHoBaHue

Ha3HauyeHne

1

NAS3EP J1I"-38 razosbliin

NNabopaTopHble paboTbl "OCHOBbI ONTUKN

Ocumnnorpag ADS-2221MV

3aHATUSA NO "OCHOBbI ONMTUKN"




