MWHUCTEPCTBO HAYKW U BbICLLErO OBPA30BAHNA POCCUNCKON OEAEPALUN
SUNMAN SEAEPA/IBHOMO TOCYAPCTBEHHOTO ABTOHOMHOIO OBPA3OBATE/IbHOTO YYPEXAEHWNA BbICLLIETO OBPA30BAHMA

«HaumnoHanbHbIN UccnepoBaTeNbCKUM TEXHONOrMYecKui yHusepcutetr « MUCuC»
B r. 'y6kuHe benropoackon obnactu (Fe HUTY « MUCuC»)

[OKYMEHT MOAMUCAH paboudas mporpamMma yTBepKIeHa
SNEKTPOHHOW NOANCHIO pelIeHneM YUeHOro CoBeTa
Ceprwcpuikar: 02C8ICCEQ0S4ACSEBI4B82DDA6B28982698 I'o HUTY «MHUCuC»
Roncramonen s 24102020 a0 14302025 ot «31» aBrycra 2021 r.

npotokoJ Ne 1

Pabouasi nporpamMma JuCUUILIMHBI

3akperuieHHas Kadenpa Kadenpa ropsoro nena
Hanpasnenue noarotToBku 21.05.04 T"'opHoe geno
Crenmanuzamnus OnexTpuUKaLs U aBTOMATH3AINs TOPHOTO MPOU3BOJICTBA
Keandukanuns TCopHblii MHXeHep (CHeNaNncT)
®dopma oOyueHHs OuHas
O0mas TpyI0eMKOCTh 4 3ET
YacoB 1o yueGHOMY TUIaHy 144 DOpMBI KOHTPOJIS:
B TOM YHCJIE: JK3aMeH
AyJUTOPHBIE 3aHATHS 54
caMocTosATebHast paboTa 54
Y4acoB Ha KOHTDPOJIb 36
CemecTp(bl) U3yUeHUS 4

Pacnpenenel-me YacCcoB JUCHMIIJIMHBI 110 ceMecTpam

Cemectp 4 Hroro
Bun 3apsarui VII PII1
Jlexiun 26 26 26
IIpakTuueckue 18 18 18
B TOM YHCJIe UHTEPAKTHBHBIX| - -
JlabopaTopHsbie 10 10 10
Uroro ayn. 54 54 54
KCP - -
Cam. pabora 54 54 54
Yacel Ha KOHTPOJIb 36 36 36
HUtoro: 144 | 144 | 144

T'on HaGopa 2021 r.



IIporpammy cocraBui: /g y2
JIykbsiHOB Urops EBreHbeBMY, cTapiiuii mpero1aBaTeiab L i /

JonxcHocme,y4.cm., y4.38®N0  noaHOCMbIONOONUCHL

Pabouas nmporpamma JUCIHUILTAHBI
Dusuka 3.

paspaborana B coorBercTBru ¢ OC BO:

CaMOCTOSTEIBHO YCTaHABIMBACMbIN 00Pa30BaTENbHBIN CTAaHAAPT BBICIIEr0 00pa30BaHUs — YPOBCHb
crieranuTeTa (eaepaTbHOrO roCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEeILHOTO YUPEIKICHHUS
BBICIIIEro oOpa3oBanus «HarmoHanbHBIN HCCIeIOBATENBCKUH TEXHOJIOTHUECKUN YHUBEPCUTET
«MUCuC» o cniermanbaoctu 21.05.04 I'oproe neno (mpukas ot «02y» anpens 2021 . Ne 119 0.8.)

Buinyck 3:
om 2 anpena 2021 2. Ne 119 o.s.

CocraBnena Ha ocHOBaHHH ydeOHoro uiaHa 2021 roxa Habopa:
21.05.04 T'opHoe meino, DnekTpuUKaIisI 1 aBTOMaTH3aLNs TOPHOTO MPOM3BOCTBA, YTBEPKICHHOTO YUEHBIM
coseroM ['® HUTY «MHUCuC» 31.08.2021 r., mpotokomn Nel.

PaGouas mporpamMma paccMOTpeHa i 000peHa Ha 3aceaHun Kadeaps
COPHOTO Jiena

HaumeHoganue kageopol

[Tporoxoin ot «01» utomns 2021 r. Ne 11

y

3am. 3aB. kademapoit [']] L A.A. KazaHues

neonuco H.0. Qamunus
»

«01» uromsa 2021 r.

Pykosourens OITOIT BO S/

3am. 3aB. kadeapoii I'J], K.T.H. 4 A.A. Kazannes

v noonucw HU.0. ©amunus

«01» mrona 2021 r.



1. HEJIX OCBOEHUSA

Ieas ocBoeHMsi AMCHUILIMHBI — l{enbl0 OCBOEHUS MUCIMILIMHBEI SBISETCS HAYyYUTh UCIOJIb30BATh
OCHOBHBIE (hU3UUECKHE SBJICHUS;, OBJAJAeBaTh (YHAAMEHTAIBHBIMHM TOHATHAMH, 3aKOHAMU W TEOPHSIMH
COBPEMEHHON M KJIacCHUECKOH (PH3MKH, a TakxKe METoJaMH (GU3MIECKOT0 ncciaeoBaHusl. PopMHUPOBAaTh HAYIHOE
MHPOBO33PEHHE U COBPEMEHHOE (PM3UIECKOE MBIIIICHNE, TIO3BOJISIONIEE OPUCHTUPOBATHCSA B TIOTOKE HAYYHON U
TEXHHYECKOH WH(pOpPMAIMM M O0ECIEeUYMBAIOMIEH MM BO3MOXHOCTh HCIIOJIBb30BaHMS HOBBIX (DHU3MUECKHUX
MIPUHIUIOB B TEX 00JACTAX TEXHUKH, B COOTBETCTBHH C MX crenuanu3anueil. Hayunts 00ydarommuxcs MBICIUTS,
IITyOOKO YSICHUTH (PU3UUECKHE OCHOBBI PA3IMUHBIX PEalbHBIX NMPUPOIHBIX SBICHUH, AaBaTh WX NPAKTHUECKHUE,
Ka4eCTBEHHBIE OIICHKH, OTMIEPHUPYS Pa3MEPHOCTSAMH M MOPSJKAMU BEJIMYUH; MTOHUMATh PEalbHbIE BO3MOXKHOCTH
COBPEMEHHOW HayKH, poin (GU3UKH Kak GyHIaMeHTa TEXHUKH.

3agaun IMCHUTJIMHBI

1. ChopmupoBaThy 00y4aloUIMXCIHAYYHOE MBIIUICHHE 1 COBPEMEHHOE €CTECTBEHHOHAYYHOE MHPOBO33PEHHE B
YacTH NPaBHJIBHOTO NOHMMAHMS TPaHUL IPUMEHHUMOCTH PAa3IHYHBIX (U3MYECKUX MOHATHUIL, 3aKOHOB, TEOPHU H
YMEHHH OLIEHWBATh CTENEHb IOCTOBEPHOCTH PE3YJBTATOB, MOJIYYCHHBIX C MOMOMIBIO KCIIEPUMEHTAIBHBIX WU
MaTeMaTHIECKUX METO/IOB HCCIIEJOBAHUS;

2. HayunTts 00y4aromuxcs IpUMEHSTh 3aKOHBI (DU3UKH B IPAKTHYECKOHN U HAYYHOU NESTEIBHOCTH;

3. BripaboTath y 0OydJarommxcsi PHEMbl W HABBIKH PEIICHHsI TUIOBBIX 3a7lad OCHOBHEIX Pa3leNoB (U3UKH,
HAay4YHUTh MOJIB30BATHCSI OCHOBHBIMH IPHEMaMH DEIICHUS KOHKPETHBIX 3ala4 W3 Pa3HBIX pa3leiioB (U3HKH,
HCIIONB30BAaTh OCHOBHBIC 3HAHMS, TIOJyYCHHBIC IPH H3YYCHUH Pa3/iesioB (PM3UKH K PEILCHUIO 3a/1a4, CBSI3aHHBIX C
peanmusanyeil npodecCHoHANBHBIX QYHKIHNIL;

4. HayunTb 00y4aromuxcs UCIoab30BaTh METOIbI MATEMAaTHYECKOT0 aHAIM3a ¥ MOJICITMPOBAHHUSI, TEOPETUIECKOTO
1 9KCIEPUMEHTAIBLHOTO UCCIIeIOBaHMs B IPO(GECCUOHATIBHOM AeATEIbHOCTH;

5. HayunTh 00y4arommxcs CIjIaHUpOBaTh U MIPOBECTH Ja00PATOPHBIN SKCIEPHUMEHT;

6. Hayuuts oOyuaromuxcst oOpabaThiBaTh SKCIEPUMEHTAIBHBIC PE3YJIbTaThl M OLIGHUBATh IOTPELIHOCTH
U3MepeHui ¢ npuMeHeHueM HHPOPMAIOHHO KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

7. ChopmupoBats y oOydarommuxcs oOmenpogpeccnoHaIbHbIe U MPOopeCcCHOHAIbHbIC KOMIIETSHIINA B 0071acTH
¢u3nKy.

2. MECTO B CTPYKTYPE OGPA30OBATEJILHOM TIPOT'PAMMBI

Yacte OI1OI1 BO (6a3oBasi, BapuaTHBHAs) | baszoBas

2.1 TpeboBanus k npeBapUTEIEHON MOJrOTOBKE 00YJAIOMINXCS —
MPEIIECTBYIOMINE AUCIUIINHBI (MOTyH), npakTuku 1 HIP

2.1.1 | HayepratenbHasi reOMeTpUsl, MH)KEHEPHAs U KOMIIbIoTepHast rpaduka

2.1.2 | Maremaruka 1

2.1.3 | Maremaruka 2

2.1.4 | Maremaruka 3

2.1.5 | Teoperuueckas MEXaHUKa

2.2 Jucnurumae! (Moxynm), npaktuku 1 HUP, 1t KoTopbIx He00X0MMO OCBOEGHHE IaHHOM AUCIMILUINHBI —
MOCJEIYIONTNe TUCIUIUINHBI (MOaynn), npaktuku u HUP

2.2.1 | llpukiasHas MexaHuKa

2.2.2 | Ilpon3BoJCTBEHHAs MPAKTUKA I10 TIOJYYEHHUIO MPOPECCHOHAIBHBIX YMEHUH U HaBBIKOB - 1

2.2.3 | Ilpon3BojCcTBEHHAs MPAKTUKA IO TOJYYEHHUIO MPOPECCHOHAIBHBIX YMEHHI 1 HABBIKOB - 2

2.2.4 | Tlpon3BOJCTBEHHAs MPAKTUKA IO HOJYYSHUIO MPOPECCHOHATBHBIX YMEHHH 1 HABBIKOB - 3

2.2.5 | Ilpon3BoJCTBEHHAs MPAKTUKA IO MOJYYSHUIO MPOPECCHOHAIBHBIX YMEHUH U HABBIKOB - 4

2.2.6 | llpenaumuioMHasi NpaKTHKA JIJIsl BBIOJIHEHHS BBIMYCKHOH KBaJM()UKAIIMOHHON paboTh

2.2.7 | 3amuTa BBIIYCKHOW KBaTH(DPUKAMMOHHONW PaOOTHI, BKJIFOYAs MMOATOTOBKY K IPOIEAYPE 3aIUTE U
MPOIETYPY 3aIIUTHI

3. AHAUKATOPBI ®OPMUPOBAHUA KOMITETEHIIUH,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHHUSA IO JUCIIUTIJIMHE

YK-1: CnocobeH oCyLLEeCTBNATb KPUTUUECKUIA aHaNKU3 NPOLIECCOB, CUCTEM, NPOBIEMHBIX CUTyaLMiA Ha
OCHOBE CMCTEMHOTO MOAXOAA C MCMOJIb30BAaHUEM COOTBETCTBYHOLMX aHAJIMTUYECKUX, BbIUUCTTUTENBHBIX
N 3KCNEPUMEHTANbHBLIX METO/IOB, BbipabaThiBaTh CTPATErMio AECTBUI




3HaTh:

3-1: 3namb OCHOBHbIE NONOXKEHUSA, 3aKOHOMEPHOCTU, 3aKOHbI, PACKpPbIBalOLME COBPEMEHHYIO
€CTeCTBEHHOHAYYHYIO KapTUHY MUpa.
3-1: 3HaTb OCHOBHbIE METOAbl M 3Tanbl TEOPETUYECKOTO N IKCMEePUMEHTANbHOIO UCCNeL0BaHMA.

YMmeTs: Y-1: ¥memb cBO6OAHO BbICKa3blBaTb M apryMeHTUPOBaTb COBCTBEHHYIO TOUKY 3peHUsA Mo
BOMNPOCAM COBPEMEHHOW eCTEeCTBEHHOHAYYHOM KapTUHbI MMpa.
Y-1: YmeTb 0CO3HaHHO NPUMEHATb BbIOPaHHbIE METOAbI TEOPETUYECKOTO U
3KCNepUMEHTaNbHOro Uccief0BaHWI B CBOEN NPodeccMoHaNbHON AEATENBHOCTY.

Bnanerts H-1: Baademe onbiTom GOPMUPOBAHNA COOCTBEHHOM TOYKM 3pEHUA MO BONPOCaM COBPEMEHHOM

HaBBIKOM: €CTeCTBEHHOHaY4YHOM KapTUHbI MMpa.

H-1: BrageTb OnbITOM MHTepRpeTaLmMm pe3ybTaToB TEOPETUYECKOTO U IKCNEPUMEHTAIbHOrO
nccnefoBaHUi B KOHTEKCTE pelaemMblx 3a4a4 npodeccMoHanbHON AeATeNbHOCTY.

YK-6: CnocobeH onpeaensitb U peann3oBbiBaTb NPUOPUTETLI COBCTBEHHON AEATENBHOCTU U CNOCO6bI
€€e COBEpLUEHCTBOBaHNSA Ha OCHOBE CaMOOLIEHKM U 00pa30BaHMs B TEUYEHWNE BCEM XU3HM

3HaTh:

3-1: 3Hamb OCHOBHbIE KaTerop1m 1 NOHATUA, ONMUCbIBAOLLME COBPEMEHHYIO
€CTECTBEHHOHAYYHYO KapTUHY MUPa.

YMeTn:

Y-1: YmeTb NpOrHo3MpoBaTb pe3y/bTaTbl MPUMEHEHUA TEX NN UHbIX METOLOB TEOPETUYECKOTO
W 3KCNEPUMEHTA/IbHOTO UCCNEAO0BAHNIN B NPOdECCUOHANBHON AEATENBHOCTHU.

Bnanets
HaBBIKOM:

TEOPETUYECKOIO U 3KCNEPMMEHTA/IbHOTO VICCI'IE/J,OBaHMVI B I'IpOCbECCVIOHaJ'IbHOl\/'I AeATENNIbHOCTU.

4. CTPYKTYPA U COAEP KAHUE

Kon
3aHSATHS

Kou-
HaI/IMeHOBaHHe pa3aejioB U TEM

/BUA 3aHATHSA/
4acoB

Pasznen 1. KoneOaHusa 1 BOJIHEI. 4 16

11

IlousTue o KOJIe0aTENbHEIX|
mporeccax. Kunemaruka
TapMOHHYECKUX KOJIEOaHUH.,
l'apmonnueckuii OCLIMJUISATOP.

JI1.1,J1
CBob6ogHBIE 3aTyXalolIne 4 2 VK-1, YK-6 12
KoyeOaHus. BeIHY K IeHHBIC
KoJyieOaHus. Pe3onancHelie

SABJICHUSA.
[Jlexus/

12

Bonnsl. [Tnockas BOJIHA.
Berymas wu crosyasi BOJHEI
®da30Bast CKOPOCTb, JAJTITHA BOJHBL,
BOJIHOBOE  YHCJIO. A dexr 4 2 V-1, VK6 J1.1,J1
JHomnepa. PacripeneneHvie BoJIH B 1.2
cpenax ¢ JIMCTIepCUEH.
HopmaneHass u  aHOMaibHas
aucnepcust ./Jlexuus/

13

IIpononbHBIE BOJIHEI B TBEPIOM
tene. Bexrop YmoBa. Yopyrue
BOJIHBI B Ta3ax U )KUIKOCTSX.
IInockue 3neKTpOMarHuTHbIE 4 2 VK-1, VK-6
BosiHBL. BekTop [loiiHTHHTA.
BonzoBast u reomeTpudeckas
orrruka./Jlexums/

J1.1,J1
1.2

14

[Monsatne o0  KoJeOATEIHHBIX
IpoLECCax. Kunemaruka
TapMOHUYECKHX KOJIeOaHUH. J1.1,J1

. . 4 2 YK-1, VK-6
lapMoHMUecknii  OCIHIIIATOP. 1.2
CBobonHBIE 3aTyXaromnme

KosebaHns. BeIHy XK IeHHBIe

H-1: Bﬂa,ﬂ,eTb onbiITOM NPOrHO3NMPOBAHUA PEe3y/IbTATOB NPUMEHEHUA TEX WUJIN UHbIX METO40B

Cemectp BO Komnerenuun | Jluteparypa | Ilpumeuanue




KOJICOaHUSI. Pe3onancHbIe
sienus. /ITpakTuka/

15

Bonnsl. ITnockas BosHa.
berymas u crosiuast BOJHBI.
®da3zoBasi CKOPOCTb, JUIMHA
BOJIHBI, BOTHOBOE YHCJIO.

A dexr Jomnepa.
Pacnpenenenne BOIH B cpeax ¢
pucnepcueit. Hopmanbnas u
aHOMaJIbHAas! TUCTIEPCHUS.
/Mpakruka/

YK-1, YK-6

J1.1,J1
1.2

1.6

IIpononbHbIE BOIHBI B TBEPIOM
tene. Bexktop YMoBa. Ynpyrue
BOJIHBI B Ta3aX U )KUIKOCTSAX.
IInockue 3neKTpOMarHuTHbIE
BosHBI. Bekrop IloiiHTHHTa.
BonHoBast u reomeTpuueckas
ontuka. /[IpakTika/

VK-1, VK-6

J1.1,J1
1.2

1.7

N3yuenue 3aryxaromux
KoJIeOaHUuH (PU3MIECKOTO
MasiTHHKA. /J]ab. pabora/

VK-1, YK-6

J1.1,J1
1.2

1.8

W3y4yeHue BbIHYKICHHBIX
3NIEKTPUUYCCKUX KOJICOAHU.
/J1ab. paboTa/

VK-1, YK-6

J1.1,J1
1.2

Pa3znen 2. KBaHTOBas onTuka.
KBaHnToBas u saepHas Gpusuka.
DJIeMEHTHI KBAaHTOBOM
CTATHCTHKHU.

30

J1.1,J1
1.2

2.1

Wnrepdepenuns
MOHOXPOMAaTHYECKUX BOJIH,
Hudpakmuss  BomH.  [lpuHNmm
I'tolirenca — @penensi.
Hudpaxrms ®paynrodepa.
Hudpaxrms Openens.
Jlucniepcust ¥ OTJIOIIEHHUE CBETA.
[onspuzanus ceera. /Jlexmms/

YK-1, YK-6

J1.1,J1
1.2

2.2

TenmoBoe wW3MTydeHHE W €O
XapaKTePUCTHKH. 3akoH
Kupxrocga. 3akonsr Credana —
Bbonbumana u cmemenus: Buna.
/Jexst/

VK-1, YK-6

J1.1,J1
1.2

2.3

VYpaBHeHne OWHIITeWHA IS
BHelrHero gporosgdexra.

Macca u ummysc GoTOoHA.
Hasnenne cBeta. ekt
Komnrona u ero aieMeHTapHas
teopus. /Jlexums/

VK-1, VK-6

J1.1,J1
1.2

24

3ajaHue COCTOSIHUS
MHUKpoudacTulbl. BonHoBas
(GyHKIWMsA, €€ CTaTUCTUISCKHI
cMbICi. BeposTHOCTh B KBAaHTOBOM
Teopuu.BpeMeHHOe ypaBHEHUE
penunarepa. CtarmoHapHOe
ypasHenue lllpenunrepa.
[Jexums/

VK-1, YK-6

J1.1,J1
1.2

2.5

YacTtuua B OAHOMEPHOM U
TPEXMEPHOM SIIUKAX.
TIpoX0XKICHHUE YACTHIIBI HAT U
o1 6apeepom. /Jlexius/

VK-1, YK-6

J1.1,J1
1.2

2.6

Yacruua B chepruueckn

CUMMETPUIHOM moJIc.

VK-1, YK-6

J1.1,J1
1.2




BonopoznononoGHsie aTOMBI.

DHepreTuIecKue YPOBHH.
ITpunuun [MTaymm.
[lepuoauueckas cucTeMa
JJIEMEHTOB

J.M.Menneneesa. IlpuHuun
paboTHl KBAHTOBOTO I'€HEpaTopa.
Jlazepsr. /Jlexuus/

2.7

Crpoenne n
(heHOMEHOIOTMUECKHE MOJIEITN
siapa. SlnepHble peakyu.
PapnoakTHBHBIE IPEBpALICHUS
aToMHBIX sifep. LlermHas peakims
nenenust. /Jlexuus/

YK-1, YK-6

J1.1,J1
1.2

2.8

DeMeHTBI KBAHTOBOM
craTucTuku. /Jlexuus/

YK-1, YK-6

J1.1,J1
1.2

2.9

Wnrepdepenuns
MOHOXPOMAaTHYECKUX BOJIH.
Huopakuus  BoaH.  [IpuHumn
I'tolirenca — @penens.

Hudpakus Opaynrodepa.
Hudpakuus Openens.

Jucniepcus 1 MOTIOICHUE

cBera. [lonspuzanms cBera.
/MpaxTuka/

VK-1, YK-6

J1.1,J1
1.2

2.10

TenmoBoe wW3mydeHHE W €O
XapaKTCPUCTHKH. 3aKkoH
Kupxroga. 3akonsr Credana —
bonbumana u cmemenuss Buna.
VYpaBHeHue OWHIITEHHA IS
BHelrHero gporosgdexra.

Macca wu wumnyinsc  (oToHa.
JaBneHue cBeTA. Db dexr
Kowmntona u ero sneMeHTapHas
teopus. /I[Ipakruka/

VK-1, YK-6

J1.1,J1
1.2

211

Yactuua B OIHOMEPHOM U
TPEXMEPHOM SIIIHKAX.
[Tpoxox/eHne 4acTHIbI HAJl 1
nox 6apbepom. Yactuna B
chepruecKkr CHMMETPUYHOM
noste. Bogopononono6usie
aTOMBbI. DHEPreTHIecKHe
ypoBHu. /[TpakTnka/

YK-1, YK-6

J1.1,J1
1.2

2.12

SInepHBIE peaKinH.
PamoakTHBHEIE TIPEBPAIIICHHS
aToMHBIX sizep. LlemHas peakiys
nenenust. /TIpaktuka/

VK-1, YK-6

J1.1,J1
1.2

2.13

DJIeMEHTHI KBAHTOBOI
CTaTHCTHKH.
/Mpakruka/

VK-1, YK-6

J1.1,J1
1.2

2.14

Wzydenune nudpakiuy cBeta Ha
JudpakInoHHON pereTke. /J1ab.
pabora/

VK-1, YK-6

J1.1,J1
1.2

2.15

N3yuyeHue BHELIHETO
doroadhdexra. /J1a6. pabora/

VK-1, YK-6

J1.1,J1
1.2

Paznen 3. Monekynspaas
($u3MKa U TepMOAMHAMUKA.

J1.1,J1
1.2

31

Mzomnpoueccrl.IlepBoe Hauano

TEPMOJUHAMUKU. Pabora npu

VK-1, VK-6

J1.1,J1
1.2




u3omnporeccax. TermoeMKOCTb.
[Jexumst/

32 Bropoe navano
tepmoanHamuku. Hukn Kapho. 4 2 VK-1, YK-6
KIIA. OaTponus. /Jlexuus/

J1.1,J1
1.2

33 MounekysipHas QU3NKa 1

4 2 VYK-1, VK-6
tepmoanHamuka. /[Ipakrrka/

34 Onpenenenne OTHOLIEHUS
TEII0EMKOCTEH Bo3ayXa. /J1a0. 4 ) VKL VK6 J1.1,J1
pabota/ ’ 1.2

4 CamocTosiTeJbHAast paGoTa CTyIeHTa JI1.1,J1

41 Pabora ¢ nekunoHHBIM
MaTepHaJioM, TIOUCK 1 0030p
JIUTEPATYPHI U 3JIEKTPOHHBIX
HCTOYHUKOB HH(OPMALIUH 1O
WHIIMBHUYaJIbHO 3aJaHHON
npobieme Kypca.

J1.1,J1

4 VK-1, VK-6
54 1.2

5 Konrponb 5 36

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KonTpoabHbie BONPOCHI IS CAMOCTOATEIbHOM MOATOTOBKH K MPOMEKYTOYHOI aTTecTalluu
10 UTOraM M3y4eHMs JUCHUIIMHBI (MoayJsi, npakTuku, HUP)

Bonpocs! 111 NpoBepKU 3HAHUI.

1. Uro takoe konebanus? Kakue ObiBatoT KosicOanus? KakoBbl OCHOBHBIC XapaKTEPUCTUKU KOJICOAHMIA?

2. UYro Ha3bIBaeTCs rapMOHUYECKUM ociuiuisiTopoM? [IpuBecTn npuMepsl TapMOHUYECKOTO OCLMILIATOpa?

3. Uro HazbIBaeTcs Gu3ndeckuM MasTHHKOM? KakoBo ero ypaBHeHne? Kak ompenensercs ero nepuoxa?

4, Uro Ha3biBaeTcs Npy>KUHHBIM MassiTHUKOM? KakoBo ero ypasaenue? Kak onpenensercs ero nepuoa?

5. UYro Ha3pIBaeTCst MaTeMaTHUeCKM MassTHHKOM? Kak ompenensiercs ero nepuon?

6. Kakne koneOanmsi HaspiBalOTCS TapMoHMYeckuMu? Kak HaxoawTcs MakcMMmaibHas CKOPOCTh H
MaKCHUMallbHOE yCKOpeHHe?

7. UYro Ha3bIBaETCS MIEKTPHUUECKUM KOseOaTeIbHbIM KOHTYpoM? 3amucaTh popmyiry Tomcona.

8. UeMy paBHa pe3yIpTHPYIOLIas aMIUTUTYa ABYX KOJIeOaHUIl 0THOIO HAIIPaBJICHUS C OJJMHAKOBOM 4acTOTOMH?
9. Kakne xonebanusi Ha3pIBaroTCA 3aTyxaomuMu? 1o kakoMy 3aKOHY U3MEHSETCS aMIUIMTY/IA 3aTyXaloMuX

Konebanuii? SBnsarorcs iu onu nepuoandeckumu? Ilouemy?

10. Kak onpexensercs 100pOTHOCTb KOJieOATEIbHON CHCTEMBI?

11. Yro rakoe 3aryxaroimue kojeOanusi? Urto Takoe KOI(PQPUIMEHT 3aTyXaHus, JEKPEMEHT 3aTyXaHus,
sorapu(pMHYECKHi IEKPEMEHT 3aTyxaHua? B uem 3akirouaercst GU3NUECKU CMBICI ATUX BEJIUYUH?

12. Yro Ttakoe aBTOKONEOaHWsA? B uWeM uX OTIIM4ME OT BEIHYXICHHBIX H CBOOOIHBIX KoneOaHmit? I'me
MIPUMEHSIOTCS aBTOKOJIe0aHus?

13.  Yro HaswIBaetcs pe3oHaHcom? KakoBa ero pos?

14. Yrto Takoe OueHua? Yemy paBHa yacToTa OMeHUH, epuos?

15. Yo Takoe ¢urypsl JIuccaxxy? OT 4ero 3aBUCUT BUI STHUX KPHUBBIX?

16. Kak o0ObscHUTH pacrnpocTpaHeHHe Kojiebanuii B ynpyroi cpene? Uro takoe BonHbl? KakoBo ypaBHeHHE
BOJIHBI?

17.  Yto Ha3BIBaeTCA NONEPEYHOMH, TPOA0IBbHON BoHONH? Koraa oHM BOSHHMKAIOT?

18. Yro Ha3piBaeTcs AiuHOW BONHBI? KakoBa CBsI3b MEX/Y JUIMHOW BOJIHBI, CKOPOCTBIO U IIEPUOAOM?

19. Kaxkas BojHa sABJsieTCs Oeryinei, crosyei? YTo Takoe BOJTHOBOE YKCIIO, (Pa3oBas v rpymnioBast CKOPOCTH?
20. B gem 3akmtouaercs s ekt Jomnepa?

21. Yro Takoe amekTpoMarHutHas BosiHa? KakoBa ckopocTh ee pacmpocTpaHeHHsi? UTO MOXKET CIyXHTh
HCTOYHUKOM 3JI€KTPOMArHUTHBIX BOJIH?

22. B yewm 3axmouvaercs pusndeckuii cMpIca BekTopa YMoBa — [loliTuHra? 3anuiure ero BeIpakeHHe.

23. KakoBa ocHOBHas 3a1a4a ¥ TMIIOTE3bl CTATUCTUYECKON (PU3NKN?

24. Kak dpopmynupyeTcs nepBoe Ha4aio TepMoaAnHaMuKU? Kakue BeTMUMHBI SIBISIOTCS (PYHKIUSMH COCTOSTHHS
B IIEPBOM HauaJie TepMOJMHAMUKH?

25. TIlpencraBbTe pa3inyuHbIE ONPEIEICHHUS IS TEIUIOEMKOCTEH. 3anucarh uxX GopmMyIbl.

26. Kakoii mporecc HazbiBaeTCss M30XOpHBIM? [IpUMEHHTH MEpBOE HAYallO0 TEPMOAWHAMHUKH K H30XOPHOMY
mporeccy. Iloctpoiite rpadukm n30XopHOrOMpoIiecca B pa3IHIHBIX TEPMOINHAMHICCKHUX ITIEPEMEHHBIX.

27. Kakoit npomecc HaspiBaeTcss u300apHbIM? [IpUMEHHTH MEPBOE HAYAIO TEPMOJUHAMHUKHA K H300apHOMY
nporeccy. Iloctpoiite rpaduxm n306apHOTO MpoIecca B pa3INIHBIX TEPMOANHAMHYECKIX TEPEMEHHBIX.




28. Kakoit mnpouecc HaspiBaercsi unzorepmuueckuMm? [IpuMeHHTH IepBOe Hayalo TEPMOAMHAMUKH K
n30TepMUUYECKOMy — mporeccy.  Iloctpoiite  rpadMKu  HM30TEPMHYECKOTO  TPOIECCa B PA3IMYHBIX
TEPMOJUHAMUYECKUX TIEPEMEHHBIX.

29. Kakoil nponecc Ha3pIBaeTca amuabaTHBIM? [I[pUMEHHATH TepBOEe HAYalO TEPMOAWHAMUKH K aAHa0aTHOMY
mporeccy.

30. Cdopmynupyiite BTOpoe Hadalio TepMOTWHAMUKH. KakoBO 3HaueHHWE NEpBOTO M BTOPOrO HAYal
TePMOANHAMUKH?

31. TIlpuBeante mpuMmepbl OOpaTHMBIX M HeoOpaTHMBIX IpoleccoB. IIpencTaBbTe BBIpaXEHHE IJISI pacueTa
SHTPOIIUY BEIIECTBA.

32. [aiite onpenenenne KIIJ] TermoBod MammHBI W HpencTaBbTe rpaduyecku UK KapHO B pa3iMyuHBIX
TEPMOJMHAMUYECKUX TIEPEMEHHBIX.

33.  Uem oTnmyaercst CTATUCTHUECKUN METO UCCIIE0BaHUS OT TEPMOIMHAMUYECKOTO?

34. [late onpenenenne uaeanbHoro rasa. KakoBo ocnoBHoe ypasHenue MKT razos?

35. [laiiTe MOHATHS CpETHEKBAAPATHIHON, cpenHeil 1 HanboJee BEPOSTHON CKOPOCTH.

36. aiiTe KpaTKyO XapaKTepUCTHUKY (QYHKITUH pacipeneneHs Makcseia.

37. Kakoe BrIpakeHHE Ha3bIBaeTCs OapoMeTpudeckoii hopmymnoii? B uem cyts pacnpenenenus bonpivmana?
38. Ilokaxure, kKak Oapomerpudeckas (opMylna MOXET OBITh TOIMy4eHA M3 (YHKIHUH pacIpeIeiIeHUs
Boabmmana?

39. OOwsacHuTe sABICHUE TUPPY3UN B HIICATEHOM Ta3e.

40. OObscHHTE SIBJICHHUE BSI3KOCTH B UICaIbHOM Tase.

41. OOBsACHUTE ABJCHUC TCIUIOMPOBOIHOCTH B HICATHLHOM Ta3e.

42. 3aBHCHUT JIM CPEIHSA IJIMHA CBOOOHOIO Mpobera MOJICKyII OT Temmeparypsl raza? [Touemy?

43. KaxoBbI OCHOBHBIE IT0JI0KEHHS M BHIBOIBI KOPITYCKYJIIPHOW 1 BOJTHOBOM Teopuu cBeta? B yeMm 3akirouaercs
ocHOBHas ujes Teopun [Inanka?

44, Yro Taxoe mHTep(epenuns? IIpm kakux ycnoBHsAX BO3HMKaeT MHTepdepeHnms BonH? KakoBbl ycrmoBus
nHTEP()EPEHINOHHBIX MAKCUMYMa U MUHUMYMa?

45.  Yro takoe mudpakmus? Chopmymupyiire npunnui [roiirenca — @peHens.

46. Kaxossl ycnoBus gudpakmm OpayHrodepa Ha 0XHON mmenn?

47. Kaxossl ycnoBus audpaxim @payarodepa Ha TUPPaKIHOHHON perreTke?

48. UYro takoe gucriepcus ceera? UeM oTiamyaeTcss HOpMaidbHAS JUCIIEPCHS OT aHOMAJIBHOI?

49. Yro Taxoe nornomieHue ceera? Kakum 3aKOHOM OHO ONKUCHIBAETCSI B BelecTBe?

50. Yro Takoe nossipusaius cBeta? Bo3aMokHa v MOISpU3aIs I IPOA0JIbHBIX BoH? [Touemy?

51. Yem 3ameuateneH yron bprocrepa? Ilouemy mpu BBHINOJNHEHHHM 3aKoHa bproctepa oTpakeHHBIN U
MIPETIOMIICHHBIN JIyYd B3aMMHO NEPIEHANKYIAPHbI?

52.  Yro Takoe nomnspusaius ceeta? Kak hopmynupyercs 3akon Masroca?

53.  Uro Takoe ecTeCTBEHHBI, YaCTUYHO-MOJIIPU30BAHHBIH U ITIOCKONOISIPU30BaHHbIH cBeT? UTO Takoe cTeneHb
nosisspuzauuu? Kak oHa Haxonurcsi?

54. UYro Takoe qBOIHOE JTydenpeaoMiIeHue?

55. Uro takoe paccesaue cBeta? Kak hopmynupyercs 3akoH Pemes?

56. Yro Takoe TemioBoe nznydenue? Uem oHO xapakrepusyercs? Uem oTimyaercs cepoe Telo OT YepHOTo?

57. Kak ¢popmymupyercs 3akoH Kupxroda? B uem 3axinrouaercs GU3NIECKU CMBICT YHHUBEPCATBHON ()yHKIIHA
Kupxrocga?

58. Kak ¢popmynupyrorcs 3akon Creana — bonbimana 1 3akoH cMerieHus: Buna?

59. Yro npezacraisroT coboit Moaenu aroma Tomcona u Pesepdopma?

60. Kakue cymectByroT Buubl (oTodnekrpudeckoro 3ddexra? Kak (GopMyaupyroTcs 3aKOHBI BHEIIHETO
¢doroaddexra?

61. Kak 3amuceiBaeTcs ypaBHenue Ditnimreiina? Kak ¢ ero momoripto 00bsicauth | u 1l 3akonsr hpoToadderra?
62. KakoB gusnueckuii cMbica paboThl Berxona? Uto Takoe kpacHas rpanuia Gotordpdexra?

63. 3amummure popMyiy U ONpeAeIeHHs AaBiIeHne cBeTa. Kakue KOMITIOHEHTH! BXOJAT B GOpMyITy?

64. KakoBbl 3KcHIeprMEHTANBHBIC TOITBEPKACHHS KBAHTOBBIX CBOICTB cBeTa?

65. Uro Taxkoe sddexr Komnrona? B yem ommuue xapakrepa B3anMMOAEHCTBUS (POTOHA M DIIEKTPOHA IPH
¢doroaddexre u rpdpexte Komnrona?

66. Uro Takoe cnekTpanbHble cepun? 3anucatb popmyiny bamsmepa.

67. Cdopmynupyiite moctynarsl bopa. Kak ¢ ux noMouipio 00bsCHIETCS IMHeWYaThlil ciekTp atoma?

68. Kakue OCHOBHBIC BBIBOABI MOXKHO CHedaTh Ha OCHOBaHWMU OMNBITOB ®panka u ['epma?B dyem cocrout
KOPITyCKYJISIPHO-BOJTHOBOM Jyann3M CBOWCTB BemecTBa?

69. B uem cymHoCTh rUOTE3bI ¢ bpoitnsa? Kakumu cBoiictBamu 00anar0T BostHbL Ae bpoiist? Kak Haxogures
JUTMHA BOJIHEI A bpoims?

70. Cdopmynupyiite cooTHOLICHUs HeonpeneneHHocTei? KakoB ux dusnyeckuii cMpici?

71. Kakas BenuunHa Ha3bIBaeTCs BOJIHOBOM (yHKIMeH? UTo onpeernser KBaapaT MOy sl BOJHOBOH (QyHKIMH?
3anmummure ycnoBue HOPMUPOBKH BOJHOBOH (PyHKINH, B 4eM ero Gpu3ndeckuii cMpIci?

72. Kak 3amuceiBaercs oOmee ypasHenue Llpeannrepa? KakoMy COOTHOIICHHMIO KIacCHYECKOH (DU3MKH OHO
COOTBETCTBYET?




73. Kak zanuceiBaetcs obuiee ypasHenue LlpeanHrepa uist cTaliMOHAPHBIX COCTOSTHUNA?

74. B dem 3akirodaeTrcsi TYHHENbHBIN 2P dekT? Kak onpenensercst kodhGuueHT npo3paqHoctu?

75. Kak 3anmceiBaeTcs obiee ypaBHenue [lpenquarepa s rapMOHIYIECKOTO OCIMIIIsATOpa?

76. Yro xapaKTepu3yIOT KBAaHTOBBIC YHCIA: TIaBHOE, OpOUTaIbHOE M MarHUTHOE? Kakne 3Ha4eHUs] OHH MOTYT
MIPUHUMATH?

77. Cdopmynupyiite mpaBmiia oToopa.

78. B uewm cocrout npunmmn [Taymm? Kak ¢ momomnisio Hero 00bICHUTE [leproandecKyio CHCTEMY RIIEMEHTOB
J.N. Menneneesa?

79. CdopmynupoBats nocryiarsl bopa.

80. UYro Takoe moriouieHre, CIOHTAHHOE 1 BBIHYKIEHHOE n3ny4eHus? KakoBel ux coiictBa?

81. KakoB npuHImn paboTsl KBaHTOBOTO reHeparopa? ['ie NpUMEHSIOT J1a3ephl?

82.  Uro Takoe sapo? KakoBbl OCHOBHBIE CBOICTBA U CTpOCHUE siapa?

83. Kak ompenensiercst sHeprus CBs3M sApa, yAedbHas sHeprus csizu? Uto Takoe nedexT Macchl sapa atoMa 1
KaK OH oTpenemseTcs?

84. KakoBBI OCHOBHBIC CBOMCTBA SICPHBIX CHII?

85. Yro mpencTaBisIOT cOOOH KamenpHas 1 000JI09eYHas MOJICIH aTOMHOTO sapa?

86. Kak 3amuceIBaeTcs 3aKOH pagnoakTUBHOTO pacnana? Uro takoe nepuon nonypacnana? Uemy oH paBen?
87. KakosrsI mpaBmita cmenienns (nmpasmia @asaca nu Coqan) npu paanoakTUBHBIX anb(da u Oeta pacmamax?

88. Uro coboii mpexacraBuseT anbda pacrnan? Kak MoKHO 3ancaTh 3Ty peakmuio?

89. Yro cobotii mpeacrariset OeTa pacnan? Kak MOKHO 3amucaTh 3Ty Peakiuio?

90. KakoBsbI CBOICTBa raMMa pacrajaa’?

91. Yro Takoe sinepHas peakuus? [1o kakuM Mpr3HaKaM MOYKHO KIIaCCU(PHUIIMPOBATH SACPHBIE peaKkinuu?

92. Yro mpezcrasisieT co00 menHas peakius AencHus saep? [IpuBenute mpuMepsl.

3agauu /151 IPOBEPKH YMEHUIl U HABBIKOB:

1.MatepuanpHasTOYKacoBEpILIAeT rAPMOHNYECKHE KOoebaHus ¢ nepuogoM Tu ammumntynoit A. Korna cmerienue
TOYKH paBHO X1, TO CKOpPOCTbEEpaBHa 1, a HPH CMEHOICHUH X2 CKOPOCTb €€  paBHa
02.CMEIIEHNEHCKOPOCTHOMPEIENAI0TCAI0a0CcoMIOTHON  BenmauHe. Omnpenenuts mepuon 1, ecnu  X1=3,4cM;
v1=7,5¢cMm/c; Xo=4,2¢cM; v2=6,3cm/c.

2. AMIUMTYIa TApMOHHYIECKHX KoNIeOaHui MaTepraIbHONTOUKH A=2cM,monHast SHeprust Konedanuit W=0,3mx/[x.
[Ipu KakOM CMEIIEHUH XOT MOJI0KCHUS paBHOBECHS Ha KOJICOIIOMIYIOCS TOUKyAeHcTByeT cna F=22,5mMxH?

3. Teno aBmxercst mox aeiicteueM cuiibl F=F, cos(wt) mo 3akony x=C-sin(ot). Haiiti paboty cuisl 3a Bpemst OT
t=t, mo t=t.. HaiiTi paboTy CHJIBI 32 OJUH MEPHO/ ACHCTBUS M CPEIHIOI MOIIHOCTH 3aTOT YK€ TEPHOI.

4. Touka yuyacTByeT OJHOBPEMEHHO B JIByX B3aUMHO MEpPHEHIUKYISPHBIX KOJEOAHMAX, BBIPAKEHHBIX
ypaBHEHHIMH x=2-sin(wt);y=—cos(wt) (CMelieHus 1aHbl B CaHTUMETpax). HaliTu ypaBHEHHE TPACKTOPUH TOUYKH U
MIOCTPOUTH ee Ha uepTexe. OnpeseauTs CKOPOCTh U yCKOpEeHHe TOYKH B MoMeHT t=0,5c¢.

5. TlopieHs MacCORMAEINUT HMIMHAP C Fa30M HA J[BE paBHBbIE YacTH. J[OMyCTHM, YTO NOPIICHb CIBUHYJIH BIIEBO
Ha paccTosiHue X ¥ oTirycTiin. [lonaras, 4To npouecc H30TepMUIECKUM, ONPEIEUTh YacTOTy KOoJieOaHNH MTOPIIIHSI.
6. OmpenenuTs nepuo Konebauwmit pryte MaccbiM=200T, HaJUTOH B H30THYTYIO TPYOKY, IIpaBOE KOJICHO KOTOPOH
cocraBnsgeT yroa o=30°. ¢ BepTuKamblo. Ilnomanp ceueHus kanana TpyOoku S=0,50cm? Bs3KOCTBIO PTyTH
peHeOpeYs.

7. bammon BmectumocThio V = 20 1 3amomHeH a3orom mpu Ttemmeparype T=400K. Korma wacte rasa
M3pacxoJI0BajH, JaBjieHue B OaymoHe moHu3miock Ha Ap = 200 xIla. Onpegenuts Maccy M U3pacxo0BAaHHOTO
raza. [Iporecc cunTaTh H30TEPMUUECKHM.

8. Haiitu motHOCTH p a3oTa mpu Temmepatype T =400 K u naBnenuu p = 2 MIla.

9. OHpC,I[CJ'II/ITL CPCAHIOI0 KBAaJAPATUYHYIKO CKOPOCTH <VK8>MOJ'IGKyJ'IBI rasza, 3aKJIIOUY€HHOTO B COCYJ

BMecTUMOCThIO V = 2 11 ont AaBnenueM p = 200 klla. Maccarazam=0,3 r.

10. I1pu H30TEepMUUECKOM pacIIIPeHUH a3oTa npu temiepatype 7' = 280 K o0beM ero yBemuumics B J1Ba pasa.
Omnpenenuts: 1) COBepIICHHYIO IIPHU pacIIUpEeHUN raza paboty 4; 2) msmenenue AU BHyTpeHHeH >Hepruy; 3)
KOJIMYECTBO TEIUIOTHI Q, moydyeHHoe razoM. Macca azora m = 0,2 kr.

11. MneanbHblii ra3 copepiaer uuki KapHo npu temmnepatypax TemtonpueMunka 72 = 290 K u terumooTnarymka
71 = 400 K. Bo ckoipKO pa3 yBENHMUYUTCS KOI(PGHUIMEHT MOJE3HOTO ACHCTBHUS 1| IMKIJIA, €CITH TeMIlepaTypa
TEIJIO0TAATYMKA BO3pacTeT 10 T 2 =600 K?

12. I'az, coBepmatommii nukin Kaprao, otnan TerutonpueMHuKy 67 % TEIIIOTHI, TTOJYYEHHOMH OT TETUIOOTIaTYHKA.
Omnpenenuts TeMnepatypy 72 TEIUIONPUEMHUKA, €CIH TeMIleparypa Ternooraaryuka 71 = 430 K.

13. Ha TOHKuU#l CTEKNISIHHBINA KIMH MaJlaeT HOPMaJbHO NapauleNibHbIA My4OK CBeTa ¢ JIHMHOW BOJMHBI A = 500 HM.
PaccTosiHie MEXKIy COCCTHUMH TEMHBIMH MHTEP()EPEHIMOHHBIMHU [I0OJI0CAaMH B OTpakeHHOM cBete b = 0,5 mM.
Omnpenenuts yroa o MEXIy MOBEPXHOCTAMU KIMHA. [lokazaTens MpeIOMIIEHUS CTEKIIA, U3 KOTOPOro MU3roTOBJIEH
ximH, N =1,6.

14. Ha MputbHYIO TUIEHKY (n=1,3), HAXOIAIIYIOCS B BO3IIyXe, MalaeT HOPMAIBHO MMy4OK Jiyueid 6enoro ceerta. [lpu
KaKOH HauMeHbIIeH TonuHe d TUIEHKH OTPaKeHHBIH CBET C JUIMHON BOJNHBEI 0,55 MKM OKa)kKeTCsl MaKCHMAaJIbHO




YCUJICHHBIM B pe3yJbTare HHTephepeHIn?

15. Pagnyc 4 derBepToi 30HBI DpeHEN IS TUIOCKOTO BOJHOBOTO (hpoHTa paBeH 3 MMm. Omnpenenuts paamyc 6
mecToit 30H61 Openens.

16. Ha mens mmpuroit a=0,05MM mamaeT HOpMaabHO MOHOXpOMaTHYecKHi cBeT (A=0,6MkM). OnpenenuTs yroi
MEXXIy NTePBOHAYATBHBIM HAIPaBICHUEM ITydKa CBETa M HAIPaBJICHUEM Ha YETBEPTYIO TEMHYIO AU(PPAKIHOHHYIO
I0JI0CY.

17. Ha moBepXHOCTb TU(PPAKIMOHHOHN PENIETKHA HOPMAIBHO K €€ ITOBEPXHOCTH 11a1aeT MOHOXPOMATHYECKHH CBET.
[MocrosiHHas aAudpakIMOHHON pemeTkn B N = 4,6 pa3 Oouible JUIMHBI CBETOBOH BoyiHBI. HaliTi obuiee yrncio M
J(HPaKIUOHHBIX MAKCUMYMOB, KOTOPBIE TEOPETHYECKN MO’KHO HAOJII0IaTh B JAHHOM Cllydae.

18. Yron najeHus € Jy4a Ha IOBEpXHOCTh cTekaa paseH 60°. IIpu 5TOM OTpaskeHHbIH My4OK CBETa OKa3ajcs
MaKCHMAJIbHO MONSAPH30BaHHBIM. ONpe/IeUTh yroi &7 IpeloMyIeHus JTy4a.

19. Onpenenuts Temneparypy 7 M 9HEPreTHYECKYIO0 CBETUMOCTh Re aOCOIOTHO YepHOTO Teja, eCIi MaKCUMyM
SHEPTUH U3ITyYeHUs IPUXOANTCS HA AIUHY BOTHBEI Am = 600 HM.

20. ®oron c sHeprueit € = 10 5B mamaer Ha cepeOpsAHYIO IUTACTHHY W BBI3BIBaeT (otodddexr. Omnpenennuts
UMITYJIbC p, TIOJNYYEHHBIH IUIACTUHOM, €CM NMPHHATH, YTO HAIPaBJICHUS JBIKEHHS (OTOHA M (OTORIEKTPOHA
JIe)KaT Ha OJJHOM IPSIMOM, IepIIeHIUKYIIIPHOH HOBEPXHOCTH TUIACTHHBI.

21. JlaBneHue cBeTa, MPOU3BOJMMOE Ha 3€PKAIbHYIO HOBEPXHOCTh, p = 5 MIla. Onpenenuts KOHIEHTPALHUIO Ng
(hOTOHOB BOIM3M MOBEPXHOCTH, €CIIN JUIMHA BOJIHBI CBETA, MA/IAIOIIETO Ha OBEPXHOCTH, A = 0,5 MKM.
22.Yactuna B OECKOHEYHO ITyOOKOM, OJJHOMEPHOM, NPSMOYTOJbHOM IOTEHIMAlIbHOM SIIMKe | HaXOAMTCS B
B030YXIEeHHOM cocTossHHU (N=3). OmpexesuTh, B KaKUX TOYkax MHTepBaia 0 < X <| mioTHOCTh BeposSTHOCTH
HaXO0XJICHUA 4aCTUIlbl MUMCCT MAKCUMAJIbHOC 1 MUHUMAJIbHOC 3HAYCHU .

23. Haiitn nmepuoxn noiypacnana Tiz pamdoakTHBHOTO HM30TOINA, €CIIM €r0 aKTHBHOCTH 3a BpeMs t=10 cyTok
yMeHbIIMIACh Ha 24% IO CPaBHEHUIO ¢ NEPBOHAYAIBHOM.

24. AxtuBHOCTH A HEKOTOpOro m3oroma 3a Bpems 1=10 cyrox ymenpmmiace Ha 20%. OnpenenuTs NepHoOx
noxxypacnaza Ty, 3Toro u3oToMA.

25. OnpeenuTth KOJIMYECTBO TeIUoTHl Q, BhlAeNsIomelica Ipy pacHaje pagoHa akTHBHOCThI0 A=3.7-10'° Bk 3a
Bpems t=20 mun. Kunerndeckas saeprus T BbuieTaromei u3 pajgoHa o-4acTUIlsl paBHa 5.5 MaB.

Ilepeyens BONMPOCOB K J1a00PaTOPHHIM PadoTaM, BHINMOJIHAEMbIM B MpoLecce H3yYeHHs TUCHUTLTHHBI
(monyas, npaktuku, HAP)

JJABOPATOPHASA PABOTA Nel

N3yuenne 3aTyxaomux KojiedaHuil (pU3n4ecKoro MasiTHUKa

=

Kakoit MasTHHK Ha3bIBaeTCs GU3NIECKUM?

Kak 3aBHCHT aMIUIUTy/ja 3aTyXalOMKX KoleOaHuil OT BpeMeHH?

3. Haiitre ompenenenne kod(huuMeHTa 3aTyXaHHs, 4YacTOThI, JIOTApU(PMHUUECKOrO AEKPEeMEHTa 3aTyXaHHs,
J0OPOTHOCTH KOJICOATETHHON CHCTEMBI.

OT 4ero 3aBHCUT MEPUO]T 3aTYXAIOMINX KoJIeOaHUiT?

CoopmynupyiiTe yCIOBHs areproJHIecKoro mporecca

N

o ks

JIABOPATOPHAS PABOTA N2
H3y4yeHne BbIHYKIEeHHBIX 3JIeKTPHYECKHX K0de0aHn i

B uem oTnmune cOOCTBEHHBIX KOJIEOAHMIA OT BHIHYKJICHHBIX ?

OT 4ero 3aBHCUT BEJTMUMHA TOKAa B KOHTYpE MPHU BBIHYKACHHBIX KONeOaHUAX?

B yem 3axiogaeTcs ycioBHue pe3oHaHca B KOHType?

Kaknmu criocobamu MOXKHO TIOJTyYHTh YCJIOBHE pe3oHaHca?

Kakne BBIBO/IBI MOKHO C/I€JIaTh MO 3KCIEPUMEHTAIBHO TIOJTyYSHHBIM rpadukam?

agrwnE

JJABOPATOPHAS PABOTA Ne 3
OmnpenesieHue OTHONICHUS TEIJIOEMKOCTel BO3ayxa

ChopmynupyiiTe mepBoe HaYaJI0 TEPMOIUHAMHUKH.
2. Tlouemy mpu onucaHvu TEIUIOBBIX SABIECHUH BBOJAT JBe TemoeMmkoctd - C, u Cp ? Jlaiite ompeneneHue
TEIUIOEMKOCTH.

3. Kakas u3 Termoemkocreii 6onpue ayist Bosayxa - C, nim C p H nouemy?




4. Tlpusenure B koopauHatax PV rpaduxu 1iis aqunabaTHYeckoro 1 N30TEPMUUECKOTO MIPOLIECCOB.

5. Tloyemy npH OTKPHITUM KpaHa B J1a0OPaTOPHOH YCTAaHOBKE IPOMCXOIMT aguabaTHYECcKOe pacIIUpeHue
BO3TyXa?

6. MoryT i OBITH IPUBEICHHBIE B OTIMCAHUH JTAOOPATOPHOH pabOTHI (PU3MUECKIE BETHINHBI OTPUIIATEIEHBIMA?

JIABOPATOPHAS PABOTA N4
H3zydenne nudpakuuu ceera Ha THGPAKIUOHHOI pelieTKe.

Yro Takoe AJIMHA BOJIHBI?

Yro Takoe MOHOXPOMAaTHUECKUH CBET?

Yro Takoe Au(ppakOHHAs pereTKa?

Yro Takoe audpakus’?

ammmmure pabouyio GopMydy U ONpeNeNeHHs JIMHBI BOJHBI M YKaXHTE, Kakue NPUOIIKCHHS
HCIIONB30BANIUCE TIPH €€ MOTYYCHHUH.

HazoBuTe MHTEpBaI JUIMH BOJH BUAUMOTO CBETA

agrwbdE

o

JIABOPATOPHAS PABOTA N5
H3y4yenne nosisipu3aniiu cBeTa.

UTto Ha3bIBAIOT MOJISpU3alMeii cBeTa?

Kakoii cBeT Ha3bIBaeTCA IUIOCKOOISPU30BAaHHBIM?
Cdhopmynupyiite 3aKoH Maitoca.

Kaxk cBsi3aHBI HHTCHCUBHOCTb ¥ aMIUIUTYAA CBETOBOM BOJIHBI?
Chopmynupyiite ycimoue bproctepa.

[TpuBenuTe MpUMEpPHI UCITIOIH30BAHMS TTOJIIPU30BAHHOTO CBETA.

oupwdE

JIABOPATOPHAS PABOTA Ne 6
H3zyyenne BHemHero poroddpdexra

B yem 3akitouaeTcs siBiacHUE (HOTOIICKTPOHHON IMUCCHH?

CoopmynupyiiTe sKCIIepuMeHTalIbHbIE 3aKoHbI CToJIeTOBa 1S BHEIIHero GoTodddexra?

Kak yctpoen BakyyMHBbIH poTOdIEMEHT?

OT 4ero 3aBUCHT BeJIMYMHA (HOTOTOKA?

YeM 00BsICHSICTCS HATMYHUE TOKA HACHILICHHS Y ra30HAIOIHEHHBIX ()OTOIIEMEHTOB?

OOBSACHUTE TEPMHH «33ACPHKUBAIOLIAS PA3HOCTh ITOTCHIIHAIOB)

OT 4Yero 3aBUCHT CKOPOCTH (HOTOIIEKTPOHOB?

[IpuBenure o0bsicHeHUE HOTOIPPEKTA, KOTOPHIC AaT DUHIITEHH.

3anuuurte ypaBHeHHe DUHIITEHHA 1151 PoTodddeKTa.

0. Uro noHMMAIOT MO KpacHOM rpanuueil porordpdexra? Kak ee MOKHO ONPENETUTh SKCIIEPUMEHTAIBLHO?

BOoo~NOOR~ONE

JJABOPATOPHAS PABOTA N7

I/I3yqelme CIHIEKTPOB PTYTHU U HEOHA U TPATYUPOBKA MOHOXpOMAaTOPAa 110 UX CIIEKTPAJTbHBIM JTUHUAM

=

Copmynupyiite moctymnatsl bopa.

2. OObscHuTe Quzndecknii cMbIci nocTynata bopa 0 KBaHTOBaHMM MOMEHTA KOJIMUECTBA IBH)KEHHS JICKTPOHA
B aToMe?

3. OObscHHUTE, KAKUM TPOIIECCOM, MPOUCXOSIIMM B aTOMaX, COOTBETCTBYIOT IOSIBJICHUS OJTHOM JINHUH, CEPUU

JUHUHN ¥ BCEX JTUHUH B CIIEKTPE U3ITyUEHUsL.

KaxoB ¢u3ndecknii cMbICT SHEPTHHA HOHU3AIIH?

Uro o3HauaeT TepMUH "IHEPreTHUECKUil ypOoBeHb"?

6. KakoBbI CIIEKTpPBI U3ITYyUESHHUS OT/IENLHBIX ATOMOB, MOJIEKYIT?

o

OueHouyHble MaTepUaJibl (OLlEHOYHBIE CPEICTBA), HCNOJIb3yeMble 1JIsl IK3aMeHa

DOK3aMEHAIMOHHBIH OWIeT BKIIIOYaeT B ce0s 2 TEOpEeTHMYECKUX BONPOCA W3 YCTAHOBIEHHOTO IepedHs u 1
NpaKTHYECKUil BONPOC (3a1auy) MO TeMaM, U3JI0KeHHBIM B 4 paszaene nanHoi PII/I.
Bunets! xpansrcst Ha kadepe U yTBEPXKICHbI 3aBeAyOIIMKadeapoit.




MeToauka OlleHKH pPe3yJIbTATOB 00yUeHHsl M0 THCHUILIHHE (MOay 0, mpakTuke, HUP)

TpeboBaHus K OLICHUBAHMIO B COOTBETCTBUH C Y4E€OHBIM IIJTAHOM: DK3aMeH B 4 ceMecTpe.

Cucrema OLICHMBAHHMS, UCIIOJIb3YyeMasl MPEeToaBaTeieM sl TeKyIIel OIeHKH YCIIeBaeMOCTH - 0ajlIbHO-
peHTHHrOBas:

- mocereHue 3auatuit — 0,5 6amra 3a 1 3ansaTHe (Bcero 23 3aHATHA), UTOTO He OoJiee 16 6amios;

- BEITIOJTHEHHE JTa0OPaTOPHBIX paboT — paboTel — 1o 4 Gamta, utoro He 6oee 20 6aIoB;

- BBITIOJIHEHME JOMAIIHUX 3aJaHui — 1o 6 6auioB, uToro He Oojee 12 6aios;

- BEITIOJTHEHHUE KOJZIOKBHYMOB — TI0 6 0ayutoB, nutoro He 6osee 12 6amios.

HUTOI'O =e 6onee 60 6amtoB B cemecTpe.

YcnoBue gomycka K 3K3aMeHy 110 JUCHUIUIMHE — Hanudue He MeHee 40 0anioB ceMecTpoBoil paboThI.
Metoanka pacdera OIEHKH Ha 3K3aMCEHE.

OtBer Ha 3K3ameHe oneHuBaeTcs B 40 6ayutos: 10 30 O0aJUIOB 32 OTBET HAa TEOPETUUECKHE BOMIPOCHI U JI0
10 GayuIoB 3a OTBET Ha MpaKTU4ecKoe 3a1anne. Kpurepun onpeaeneHus OLEHOK HA 9K3aMEHE N3JI0KEHEI
B paszzene 5 [lonmoxeHus o mpoMexkyTouHO# arrecranuu cryaeHToB ®TAOY BO HUTY «MUCuC» (I1
239.09-14)

6. YHEBHO-METOANYECKOE U HH®OPMALIMOHHOE OBECIIEYEHME JUCHUIIJINHBI

MOAYJA, IPAKTUKH, HUP)

6.1. PekoMeHnayemasi JuTeparypa

6.1.1 OcHoBHas JIUTEpaTypa

O6o3Haue
Hue

ABTOpBHI,
COCTABHTEJIH

3aryiaBue

buoanorexa

HU3patenncTBoO,
roj

J1.1

Tpodumona,
T.H.

Kypc ¢pusuku.

I'd HUTY MUCuC.

Vueb. mocobue
JUIsl BY30B @ 7-€
u3g. crep. /T.M.
Tpodumosa. —

M.: Beicui. k.,
2003 .-541c.

J1.2

A.l'. Yepros,
A.A.

BopoObeB

3amavyHuK 10 (PU3UKE.

I'd HUTY MUCuC.

Vueb. mocob. /

AT. UYepros,
A.A. BopoObes.
- 4-e w37,
niepepald. U JI0T .
— M. : Bercm.
mk., 1981 . —
496 c. : un.

6.1.2 JlonotHUTEIbHAS JIN

TepaTypa

O6o3Haue
HHUe

ABTOpPBHI,
COCTABHTEJIH

3aryiaBue

buoanorexa

H3parenncTBoO,
roj

J2.1

KamyTkuH,

ILE.

dusmka:
MonexynspHas Qpu3uKa.

MexaHuKa.

http://elibrary.misis.ru/acti

on.php?kt_path_info=ktcor
e.SecViewPlugin.actions.d
ocument&fDocumentld=9

548

Vueb. mocobue
IS
MIPaKTUYECKHUX
sapsTait. Y 1/
H.E. Kanytkus,
B.B.
[ITamuHCcKHA,
10.A.
Paxmraar; mon
pexn. J.E.
Kanyrknna. —
M.: Uza. [dom
MUCuC, 2014.
—135c.

J2.2

I'd HUTY MUCuC



http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/2848/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/2848/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/2848/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/2848/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/3271/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/2543/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/2543/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/3271/source:default
http://192.168.2.6/Opacunicode/index.php?url=/auteurs/view/2543/source:default
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=9548
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=9548
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=9548
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=9548
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=9548

6.1.3 MeTtoauyeckue MaTepuabl

O0o03Haue ABTODHI, 3arnaBue Bubnanoreka HsparenscTBO,
HUE COCTaBUTEIH TOJI
J133

6.2. [lepeyenn pecypcoB MHGOPMAIIMOHHO-TEJIEKOMMYHUKALIMOHHOI ceTu «UHTEpHET»

91

1. DOmnekrponnas oubamoreka HUTY «MUCHC».
Hocrym: http://elibrary.misis.ru
Omnmucanue pecypcea: http://lib.misis.ru/elbib.html

22

1. DnexkTpoHHass OuOMHOTeYHAs cHcTeMa «YHHUBEPCHUTETCKAass  OHOIHOTEKa»
ONLINE. Toctymn: http://biblioclub.ru

93

6.3. IlepevyeHb NPpOrpaMMHOro odecneyeHust

Im1

1. Windows Professional 10, Office Professional Plus 2016, Windows Server Standart 2016.
Cybnunen3nonusiit forosop Ne 207 ot 28.05.2018 T.

12

2. I1O KasperskyEndpointSecurity
JInensnonnsnii norosop Ne FOHJ10305018/1-1

113

6.4.

Hepe!{em, PIHq)OpMaIII/IOHHLIX CIIPABOYHBIX CUCTEM U HpO(l)eCCI/IOHaJ'll)HBIX 0a3 JAHHBIX

nil

Hdus  dopMupoBaHusT HEOOXOMUMBIX TMPO(ECCHOHATBHBIX KOMIETCHIUH Y
oOyuaronuxcs Hanpasienus 21.05.04 «["opHoe fe1o» B mporecce U3ydeHUs! TUCITUILTAHBI
«Du3mka 3» NIPUMEHSIOTCS cIelyole 00pa3oBaTeiIbHbIe TEXHOIOTHUH:

JlekIMOHHBIE 3aHATHS IPOBOASTCS C UCIIOJIB30BAaHUEM MYJIbTUMEIUHHBIX CPEICTB.

[Ipyn mpoBeneHNM 3aHATHH JEKIMOHHOTO U MPAKTUYECKOI'O THIIOB MPUMEHSIOTCS
WHTEPAKTHBHBIE METOJbl OOYYCHUS: JICKIHA-TIPE3CHTALUS, aHali3 MPaKTUYeCKUX
CUTYaLIHH.

WHTepakTHBHBIE TEXHOJIOTUH B U3YYEHUH AUCLUILINHBI CBS3aHBI C UCIIOJIb30BAaHUEM
KOMIIBIOTEPA:

- W3y4YeHHE MaTepUalioB pa3MElIeHHBIX Ha pecypcax HWH(POPMAIMOHHO-
TeJIeKOMMYHHUKAIMOHHOH ceTn « HTepHeT (11. 7);

- pabora c OJCKTPOHHBIMH Yy4YeOHMKaMH, B TOM 4YHCIIE U3 3JIEKTPOHHO-
OMOJIMOTEUHBIX CUCTEM.

JlaGopatopHble paboTbl HpOBOASATCS B Ja0OpaTOpUU C  HCIIOJIB30BaHUEM
00opyIOBaHMsI. Hus 00paboTKH JKCIIEPUMEHTAIBHBIX JTAHHBIX
WCTIOJNIB3YETCABBIYNCIUTENbHAS TEXHHUKA.

OnexkTpoHHass HH(GOPMAaLMOHHO-00pa3oBaTesibHasl cpeja Oasupyromascs Ha
miatgopmax Canvas u 1C:YHuBepcuTeT o0ecreunBaeT:

— JOCTYH K Y4eOHBIM IUIaHaM, pa0O4YMM IporpaMMaM AWCUUIUINH, MPaKTHK, K
W3JIAHUSM DJIEKTPOHHBIX OHMOJIMOTEYHBIX CHCTEM M DJIEKTPOHHBIM 00pa3oBaTeIbHBIM
pecypcawm;

—  B3aUMOJECHCTBHE MEXIY YYaCTHUKaMHU 00pa30BaTEIbHOIO MPOIIecca, B TOM YHUCIe
CUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aHMOJICUCTBUS TIocpeicTBOM ceTH "UHTepHet".

n2

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE JUCLUIIJIUHbI
MOAYJA, TPAKTUKH, HUP)

7.1

1. JTaboparopHsiii onTrdeckuii komrureke JIKO-1 mist m3ydeHns 3aKOHOB T€OMETPHUYECKON OTITHKH,
(horomeTprH, nHTEpDEPEHIINH, TU(PAKIIH U MIOJIIPU3ANNN CBeTa — | mT.;



http://elibrary.misis.ru/
http://lib.misis.ru/elbib.html
http://biblioclub.ru/

2. JlabopatopHuslii ontndeckuit kommiekc JIKO-5 juisi n3ydeHus 3aKOHOB TI'€OMETPUYECKOH M
(hU3MUecKol ONTHUKH U ABJICHUS TUCTIEpCHA — | TIT.;

3. YcraHOBKa ¢ TOHHOMETPOM IS ONpeeIeH s JUIMH BOJIH JIMHHUHN CIIeKTpa pTyTH — 1 IIT.;

4. YcTaHOBKA 10 M3YYEHUIO 3aKOHOB PoTod(pdexTa — 1 mT.;

5. YcTaHoBKa ¢ TOHHOMETPOM JUTS U3MEPEHUS yTJla MEXIy TPaHAIMH IPU3MbI — | mT.

6. JTaboparopusrii kommieke JIKT-2 Nel4 mo m3ydeHnio 3aKOHOB TEPMOJAWHAMUKH U MOJICKYJISIPHOI
¢u3uky — | mr.;

7. JJaboparopusiii kommuiekc JIKT-9 NeO3 no u3ydeHuro siBIeHUH nepeHoca — 1 mr.;

8. YcranoBka o onpenenenuto ko3 ¢urpenta [lyaccona — 1 mr.;

9. Komnniekt yueOHo# MeOGenu Ha 24 mocaouHbIX MecTa.

1. METOJMYECKHUE YKA3AHUSI JJIs1 OBYYAIOLLUXCS 1O U3YUYEHHMIO JUCLUIINHBI
(MOJY.JISL, IPAKTUKHU, HUP)

1. VYyebnoe mocobue. Jlabopatopusiii mpakTukyMm 4. Ne2 «Konebanust u BonHbI».O.C.
Kpasuosa, U.E. JIykesanos, 2018 r.

2. VYuebnoe nocobue. JlJaboparopubiit mpaktukym 4. Ned4 «KBaHTOBas u sinepHast pusmka»
O.C. Kpaguoga, U.E. JIykpsaHoB, 2018 r.
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