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

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

OOKYMEHT NOArnmMcAH
ANIEKTPOHHOM N oarnucbio pa60qaﬂ IporpaMma yTBEpKIACHaA
pelieHreM YUeHOro COBeTa
CepTuchukat: 0289CODFO01EACCAAE4DEO8BIF24E03556 HUTY «MUCuCy»
Bnapeneu: KoxyxoB Anekceit AnekcaHapoBuy
[levicranTenes: ¢ 21.08.2020 fo 21.08.2021 ot «31» aBrycra 2020 r.

nporokoi Ne 1-20

Pabouasi nporpamMma JuCHUILIMHbBI

3axperuieHHas kadenpa Kacenpa ropsoro aena
Hanpasnenne moaroToBku 21.05.04 T"'opHoe meno
Crienmanu3anus T'opable MammHBL 1 000pyIOBaHUE
Keandukanuns TCopHblii MHXeHep (CHeNaNncT)
®dopma oOyueHHs OuHas
O0mas TpyI0eMKOCTh 4 3ET
YacoB 1mo y4eGHOMY IUIaHy 144 DopMBI KOHTPOJIS:
B TOM YHCJIE: 9K3aMeH
ayJUTOPHBIE 3aHATUS 54
camMocCTosTeNbHas paboTa 54
4acoB Ha KOHTPOJIb 36
CemecTp(bl) U3yYCHUS 4

Pacnpenenel-me YacCoB JUCHMILJIMHBI 110 ceMecTpam

Cemectp 4 Hroro
Bun 3apsaruit VII PII1
Jlexun 26 26 26
IIpakTuueckue 18 18 18
B TOM YHCJIe UHTEPAKTHBHBIX| - -
JlabopaTopHsbie 10 10 10
Uroro ayn. 54 54 54
KCP - -
Cawm. pabora 54 54 54
Yacel Ha KOHTPOJIb 36 36 36
HUroro: 144 | 144 | 144

T'on HaGopa 2019 1.
B penaxmm 2020r.



IIporpammy cocraBui:

JIykpsaaOB Urops EBreHpeBHY, CTApIIHM IpenoaaBaTelb
LonxHocme,y4.cm., y4.38®N0  noaHOCMbIONOONUCH

Pabouas nmporpamma JUCIHUILTAHBI
Dusuka 3.

paspaborana B coorBercTBun ¢ OC BO:

CaMOCTOSTEIBHO YCTaHABIMBACMbIN 00Pa30BaTENbHbIN CTAHAAPT BBICIIErO 00pPa30BaHUs — YPOBCHb
crieranucTera (eepabHOTO roCyIapCTBEHHOTO aBTOHOMHOTO 00pa30BaTEIIbHOTO YUPEIKICHHS
BBICIIIEro 00pa3oBaHus «HarmoHabHBIN HCCIEIOBATENBCKUN TEXHOJIOTHUECKAN YHUBEPCUTET
«MUCuC» no cniermanbaoctu 21.05.04 IN'oproe neno (nmpukas ot «02» gexadps 2015 r.Ne 602 0.B.)

Bunyck 2:
om 2 dexabpa 2015 2. Ne 602 o.s.

CocraBnena Ha ocHOBaHHH ydeOHoro turaHa 2019 roga Habopa:
21.05.04 T'opHoe neno, ['opHBIE MaITHEI 1 000PYAOBaHKE, YTBepkAeHHOTO Y4ueHbM coBeTroM HUTY « MUCuC»
23.05.2019 r., npotokos Ne 9.

PaGouas mporpamMma paccMOTpeHa i 000peHa Ha 3aceaHuu Kadeapsl
COPHOTO Jiena

HaumeHosanue Kagheopol

IIporokoin ot «23» anpens 2020 r. Ne 9-20

3aB. kadenpoit '] A.A. KoxyxoB
abbpeguamypa HaumMeHo8aHus Kageopsl H.0. @amunus

«23» ampenst 2020 .

Pykosogurens OITOITI BO

3aB.xadenpoit ['J1, A.T.H., JOUECHT A.A. Koxyxos
Q0NACHOCMb, YU.CM., VY.36. — NPU HATUYUU H.0. Qamunus




1. HEJJM OCBOEHUA

Heab ocBoeHusi AMCHMIIMHBI — llenbio OCBOGHWS NUCHUILIMHBI SIBISICTCS HAYYWTh HCIOJNB30BATH
OCHOBHbIE (DHM3WYECKUE SIBJCHUS; OBJIQZeBaTh (QYHAAMEHTAIbHBIMU MOHSTHSIMH, 3aKOHAMH M TEOPUSMH
COBPEMEHHOU M KJIACCHYECKOW (DM3HKH, a TaKKe MeTolaMH (PU3UUecKOoro mcciienoBanus. GopMUpoBaTh Hay4qHOE
MHPOBO33PEHHE W COBPEMEHHOE (DPU3NUECKOE MBIIIJICHHUE, MTO3BOJIAIONIEE OPUEHTHPOBATHCS B MOTOKE HAYYHOW M
TEXHUYECKOH MH(pOpMAIMU 1 o0ecrieynBaoield UM BO3MOXKHOCTh UCIIOJIb30BaHUSI HOBBIX (PU3MUECKHUX TPHHIUIIOB
B TeX OOJIaCTSAX TEXHUKH, B COOTBETCTBHH C MX crenuaiuzanueid. Hayunts oOydaromiuxcst MbBICIHTH, IITyOOKO
VSCHUTH (U3MYECKHE OCHOBBI PpA3NIMUHBIX pEANbHBIX MPUPOJHBIX SIBICHHWH, JaBaTh WX MPaKTHYECKHUE,
Ka4eCTBEHHbIC OIICHKH, ONEPUPYS Pa3MEPHOCTSIMH M TOPSAKAMH BEIMYUH; IOHUMATh PEalTbHBIC BO3MOKHOCTH
COBPEMECHHON HAyKH, pOJIX (PU3UKH KaK QyHOAMEHTa TEXHUKH.

3aaun QUCHUNIHHBI

1. ChopmupoBarsy 00y4alOMIMXCAHAYYHOE MBIIIJICHHE M COBPEMEHHOE €CTECTBEHHOHAYYHOE MHPOBO33PCHHE B
YaCTH NPABHJIBHOTO MOHUMAHHS T'PAHUI] MPUMEHUMOCTH PAa3IHYHBIX (PU3MYECKUX MOHSITUHN, 3aKOHOB, TECOPUH H
YMEHHH OIIEHHBATh CTENEHb JOCTOBEPHOCTH PE3YJIbTATOB, MOIYYEHHBIX C TOMOIIBI0 IKCIEPUMEHTAIBHBIX HITH
MaTeMaTHYECKUX METOIOB UCCIIEI0BAHNS;

2. Hay4yuths 00yyaronuxcsi IpUMEHITh 3aKOHbI (PU3HKH B IIPAKTUYECKON U HAYYHOH JeTeIbHOCTH;

3. BepaboTtarte y 00ydaromuxcsl MpUEMbl M HABBIKM PELICHUS THUIIOBBIX 33Ja4 OCHOBHBIX pa3lelioB (HM3HKH,
Hay4YUTb IOJIb30BATHCA OCHOBHBIMU IIpUEMaMU PEIICHUSA KOHKPETHBIX 3ajad U3 pPa3HbIX pPa3aciioB (bI/I3I/IKI/I,
MCIIOJIb30BaTh OCHOBHBIC 3HAHUSI, MOJYYCHHBIC MPH W3YYCHUH Pa3[eiioB (GU3UKH K PEIICHHIO 3a7ad4, CBSI3AHHBIX C
peanu3arueii mpoecCHOHaTbHBIX (YHKIHIA;

4. Hayuuth 00y4arouMXcs UCIOIb30BaTh METO/bI MATEMATHYECKOTO aHAITU3a ¥ MOJICIMPOBAHUS, TEOPETUUECKOTO
Y 9KCTIIEPUMEHTAILHOTO UCCIeI0BaHKS B MPOPECCHOHATIBHOM IESTEIbHOCTH;

5. Hay4uTp 00Yy4aIOIINXCS CIUTAHUPOBATh U MMPOBECTH J1a0OPATOPHBIN IKCIIEPUMEHT;

6. Hayuuth oOydaromuxcsi 00pabaThBaTh HKCIECPUMEHTANbHBIE PE3YJbTaThl W OICHHBATH IOTPEUIHOCTH
M3MEpeHuil ¢ MpUMeHeHHeM HH(POPMAJHOHHO KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

7. ChopmupoBaTh y obOydaronuxcs oomienpodeccuoHanbHbie U NpodeCCHOHATBHBIC KOMIICTCHIIMH B 00JacTh
¢bu3uKy.

2. MECTO B CTPYKTYPE OBPA3OBATEJIBHOM NIPOIr'PAMMBI

Yacts OIIOII BO (6a30oBasi, BapuaTuBHasi) | baszoBas

2.1 TpeGoBanus K NpeBAPUTEIbHOM IOATOTOBKE 00YYAIONIMXC —
IPEANIECTBYONINE UCIUILIMHBI (MO1ysHn), mpakTuku 1 HAP

2.1.1 | HayepraTenpHas reoOMeTpusi, MH)KCHEPHAs! 1 KOMIbIOTepHast rpaduka

2.1.2 | Maremaruka 1

2.1.3 | Maremaruka 2

2.1.4 | Maremaruka 3

2.1.5 | Teopernyeckas MeXaHUKa

2.2 Jucturuinael (Mmoaynn), npaktuku 1 HUP, 11 KoTOpBHIX HEOOX0AUMO OCBOSHHUE TAHHOW JUCTIMILTAHBI —
MOCJITYIONTHE IMCIUIUTMHBI (MoyH), npaktiku 1 HIP

2.2.1 | IlpukiagHas MeXaHUKa

2.2.2 | Ilpon3BoACTBEHHAs NTPAKTHUKA I10 TIOJIYYCHHUIO MPOECCHOHAIBHBIX YMEHUH M HaBBIKOB - 1

2.2.3 | Ilpon3BoACTBEHHAs NIPAKTHUKA I10 TIOJYYCHHUIO TPOECCHOHAIBHBIX YMEHUH 1 HABBIKOB - 2

2.2.4 | Tlpon3BoACTBEHHAs MTPAKTHUKA 10 TIOJYYCHHUIO MPOeCCHOHAIBHBIX YMEHHH 1 HABBIKOB - 3

2.2.5 | Ilpon3BojaCcTBEHHAs NIPAKTHKA 10 OJYYCHHUIO MPOeCCHOHAIBHBIX YMEHHH 1 HABBIKOB - 4

2.2.6 | IlpennumuioMHasi NpaKTHKA 7151 BBIIIOJIHEHHS BBIMYCKHOHN KBaJIM(UKAIIMOHHON paboTh

2.2.7 | 3amura BBIITYCKHOH KBaIM(UKAMOHHOM pabOThI, BKIIOYas HOATOTOBKY K IPOLELype 3aIluTe 1
HIpOLEAYPY 3aIIUThI

3. H”HAUKATOPBI ®OPMUPOBAHW A KOMITETEHIIUH,
COBMEHMIEHHBIE C PE3YJBTATAMM OBYYEHMUS 11O JUCIUIIVIMHE

YK-6.1: JleMoHCTpupoBaTb rnybokoe 3HaHWe M NOHMMaHue yHAAMEHTAIbHBIX HayK, @ TakXe 3HaHuS B
MEXANCUMINIMHAPHBLIX 06/1acTsX NpodheCcCcoHaNbHOM AesTENbHOCTU.

3HaTh: 3-1: 3namb OCHOBHbIE MONOMKEHMA, 3aKOHOMEPHOCTM, 3aKOHbI, PaCKPbIBaIOLLME COBPEMEHHYIO
€CTeCTBEHHOHAaYUHYI0 KapTUHY MUpa.




YMeTh:

Y-1: Ymemo cB060OAHO BbICKA3bIBaTb M apryMeHTUPOBaTb COBCTBEHHYIO TOUKY 3PEHUA MO
BOMPOCaM COBPEMEHHOM ecTeCTBEHHOHaYy4YHOM KapTUHbI MUPa.

Bnanets
HaBBIKOM:

H-1: Baadems onbiTom GOpMMUPOBAHUA COBCTBEHHOM TOYKM 3pPEHMA NO BONPOCaM COBPEMEHHOM
ecTecTBeHHOHAY4YHOM KapTUHbI MUpa.

YK- 7.2 : YMeHue aHann3mpoBaTb 06BbEKTHI, MPOLECCH M CUCTEMBI B PaMKax LUMPOKMX
MEXAMCUMINIIMHAPHbIX obnacTen.

3HaTh: 3-1: 3HaTb OCHOBHbIE METOAbI M 3Tanbl TEOPETUYECKOTO U SKCNEPUMEHTAIbHOFO UCCeL0BaHUS.

YMeTh: Y-1: YMeTb 0CO3HaHHO NPUMEHSATb BblOpPaHHbIe METOAbI TEOPETUYECKOrO U SKCNEPUMEHTAIbHOFO
nuccnenoBaHuii B cBOei NpodeccMoHanbHOM AEATENbHOCTY.

Bragets H-1: Bnagetb OMbITOM MHTEPMpeTauun pesynbTaToB TEOPETUYECKOr0 WM 3KCNepUMEHTaIbHOro

HaBBIKOM:

VICCJ'Ie,CI,OBaHVIf;i B KOHTEKCTE pellaemMbiX 3a4au4 HpOd)ECCMOHaﬂbHOVI AeATeNbHOCTU.

YK-7.1: CnocobHoCTb K abCTPakTHOMY MbILLSIEHUIO, aHANN3y, CUHTE3Y.

3HaTh: 3-1: 3Hamb OCHOBHbIE KaTeropun U NOHATUA, OMMUCHIBAIOLLNE COBPEMEHHYIO eCTECTBEHHOHAYYHYIO
KapTUHY MMpa.
YMmeTh: Y-1: YMeTb NporHo3npoBaTtb pesyabTaTbl NPUMEHEHUA TEX UAN UHBIX METOL0B TEOPETUHECKOTO U
3KCMEepPMMEHTaIbHOro UCCNe0BaHMI B NpodeccnoHanbHOM AeATeIbHOCTU.
Bnanmets H-1: BnageTb OMbITOM MNPOrHO3MPOBaHWA PEe3yNbTaTOB MPUMEHEHUA TeX WAU WUHbIX METOAO0B
HaBBIKOM: TEOPEeTUYECKOro 1 IKCNEPUMEHTANIbHOIO UCCef0BaHMIA B NPOPECCUOHAbHOM AEATENbHOCTH.
4. CTPYKTYPA U COOEPXKAHUE
Kon HaumenoBaHue pa3iesnoB U TeM VS
SAHSTHSE i Cemectp BO Komnerenuun | Jluteparypa | Ilpumeuyanue
9aCc0B
! Pa3nen 1. KosiebaHust 1 BOJTHBI. 4 16 yK-63.}112_32<2-7.1 '
11 IousTre 0 KOIIe0aTEIbHBIX
mporieccax. Kunematuka
TapMOHUYECKUX KoJIeOaHuH,
T'apmonunueckuii OCLIMJUISTOP. 4 5 VK-6.LVK-TL, |y gy
CBOGOIHEIE 3aTyXaIoIIHe YK-7.2 ’
KosiebaHusA. BeIHy K IeHHBIE
KosebOaHusi. Pe30HaHCHBIE SIBICHUS.
/Jlexnust/
12 Bounnbl. [Tnockas BonHa. beryimast
u crosyas BouHBL ®DazoBas
CKOPOCTb, JUTMHA BOJTHBI,
BOJIHOBOE 9HUCIIO. Dddexr VK-6.1, YK-7.1,
4 2 J1.1,J711.2
Homuepa. Pacrnipejienienre BOJH B YK-7.2
cpenax c JIUCTIEPCUEH.
Hopmanbhas W aHOMaJbHas
gucriepcus ./Jexuus/
13 TIpoaobHBIEC BOJHBI B TBEPAOM
tene. Bextop YMmoBa. Ynpyrue
BOJTHBI B ra3ax M KUAKOCTSX.
[T10CKHe 37IeKTPOMAarHUTHEIE 4 2 YK—6S./112_3;K2—7.1 11,112
BoNHBL. BekTop [loiiHTHHra. '
BonHoBast 1 reomeTpudecKas
orrruka./Jlexmus/
14 Iorsstie 0  KoseGaTeIbHBIX
MpoI1ieccax. Kunematuka
TrapMOHHYECKHX KOJICOaHMMN. 4 2 VK-6S./11,<_3;K2-7.1, JI1.1,J711.2
T"apMOHHYECKHit OCIIMJIISITOP. '
CB0OOIHEIE 3aTyXaronye




KoJIeOaHus1. BEIHY K IICHHBIC
KOJicOaHus. Pe3onancHbIC
spnerns. /IIpakTika/

15

Bouansl. ITnockas BosnHa. berymas
M cTos4as BOJHEI. Da3oBas
CKOpOCTb, [UTMHA BOJHEI,
BOJIHOBOE 9HCI0. D et
Homnnepa. Pactipenenenue BoJiH B
cpenax ¢ Jucrepcuei.
HopmaneHast u aHOManbHast
mqucnepcus. /IIpakTuka/

VK-6.1, VK-7.1,
VK-7.2

J1.1,J11.2

1.6

IIpononbHbIE BOTHBI B TBEPAOM
tene. Bexktop YMoBa. Ypyrue
BOJIHBI B ra3ax U KUAKOCTSIX.
IInockue a1eKTpOMarHuTHBIE
BosHbI. BekTop IloiiHTHHTA.
BonnoBast 1 reomerpudeckas
ontuka. /IIpakTuka/

VK-6.1, VK-7.1,
YK-7.2

J1.1,J11.2

1.7

W3ydenne 3aTyxaromux KojaeOaHmi
(uzndeckoro MasTHUKA. /J1a0.
pabora/

YK-6.1, VK-7.1,
VK-7.2

J1.1,J11.2

1.8

W3ydenne BEIHYKIICHHBIX
SJIEKTPUUYECKUX KOJICOAHUH.
/J1a6. pabota/

YK-6.1, VK-7.1,
YK-7.2

J1.1,J711.2

Paznen 2. KBaHTOBAsI ONITHKA.
KBanroBas u sinepHas ¢usnka.
DJIEeMEHTBI KBAHTOBOM
CTAaTHUCTHKH.

30

YK-6.1, VK-7.1,
VK-7.2

J1.1,J711.2

2.1

Wnrepdepenuns
MOHOXPOMaTHYECKHX BOJIH,
Jdudpakius BOJIH. [punnun
T'tolirenca — ®penens.

Jdudpakius ®paynrodepa.
Hudpakus Openenst. Jucnepcust
" TIOTJIOIIEHHE cBeTa.
[onspuzanus ceera. /Jlexmusy/

VK-6.1, YK-7.1,
VK-7.2

J1.1,J11.2

2.2

TemmoBoe W3Nyd4eHHE U €ro
XapaKTEPUCTHUKHU. 3akoH
Kupxroga. 3akonbl Credana —
Bonpumana u cmemenust Buna.
/Jexrust/

YK-6.1, VK-7.1,
VK-7.2

J1.1,J711.2

2.3

VYpaBHenue  DifHmTEeWHA A
BHeNTHero Gorodddexra.

Macca u uMITynsc GoToHa.
[Jasnenue csera. Dppexr
KomnrToHa u ero sneMeHTapHas
teopust. /Jlekuus/

YK-6.1, VK-7.1,
VK-7.2

J1.1,J11.2

24

3aJaHue COCTOSHUS
MUKpoOUacTuilbl. BonHoBas
(hyHKIHSA, €€ CTATUCTHYCCKHMA
CMbICJ. BeposTHOCTDh B KBAaHTOBOM
Teopuu.BpeMeHHoe ypaBHEHHE
Ipemuarepa. CrammoHapHOe
ypasaenune penunrepa. /Jlexmus/

YK-6.1, VK-7.1,
VK-7.2

J1.1,J11.2

25

YacTua B 0OJJHOMEPHOM U
TPEXMEPHOM SILIHKaX.
IIpoxoxIeHne YacTHIbl HaJ| 1
nox1 6apeepom. /Jlexrus/

YK-6.1, VK-7.1,
YK-7.2

J1.1,J711.2

2.6

Yacrtuma B chepudecku
CUMMETPHYHOM noJe.

BonmopomonomodHsie aTOMEL

J1.1,J11.2




DHepreTuueckue YPOBHH.
IIpunuun IMaynu. Tlepuoguueckas
cHCTEMA JJIEMEHTOB
J..Menneneesa.llpunnun
paboTBI KBaHTOBOTO TEHEpATopa.
Jlazepsr. /Jlexnus/

2.7 Crpoenne u
(heHOMEHOJIOTHYECKHIE MOJIEIN
snpa. SlnepHble peakuH. VK-6.1, YK-7.1, 117112
PasnoakTHBHEIC TIPEBpAIICHUS VK-7.2
aToMHBIX siziep. LlenHas peakims
nenenns. /Jlexuns/
28 D1eMeHTHI KBAaHTOBOM VK-6.1, VK-7.1,
craTucTuku. /Jlexkuus/ YK-7.2 A11LJT12
29 Wutepdepenims
MOHOXPOMATHYCCKHUX BOJTH,
Jdudpakuust  BOJH. ITpunimn
['tolirenca — ®penens. YK-6.1,_VK-7.1, 11112
Hudpakuus @payrrodepa. YK-7.2
Judpakuus Openens. Jucnepcus
U MOTJIOIICHUE CBETA.
Honspusanus ceera. /IIpakTika/
2.10 TemnoBoe W3Ay4YeHHE U  €ro
XapaKTEePUCTUKH. 3akoH
Kupxroda. 3akonsr Credana —
bonpmana u cMmenienust BuHna.
VYpaBHenue  DifHmTeWHA A VE-6.1, VK71,
BHelIHero Goroaddexra. VK-7.2 J1.1,J11.2
Macca u  uMIOyJIsC  (POTOHA.
Japnenue cBeTa. Db dexr
KomnTona u ero sjemeHTapHas
teopust. /TIpakruka/
211 YacTtuua B 0IHOMEPHOM U
TPEXMEPHOM SIIIUKAX.
ITpoxosxaeHHEe YaCTHIIBI HAJT U
noj 6apbepom. Yacrtuia B YK-6.1,_YK-7.1, 107112
cepruuecKn CHMMETPUIHOM YK-7.2
noste. Bogopoionono0HbIe
aTOMBbI. DHEPreTUYECKUE YPOBHH.
/MpakTuka/
212 SlnepHble peakuuu.
PaanoakTUBHBIE TIPEBPAICHUS VK-6.1, VK-7.1,
J1.1,J711.2
aTOMHBIX siiep. LlemHas peaxius YK-7.2
nenenwst. /Ilpakruka/
213 DIeMEHTHI KBAHTOBOM CTATUCTHKH. VK-6.1, _yK-7,1, A1 712
/Mpaktuka/ YK-7.2
2.14 W3ydenune qudpakiny cBeTa Ha
nudpakimoHHo# pemetke. /J1ao. V6L VKT, | oy s
pa6Gora/ YK-7.2 e
2.15 W3ydeHue BHENIHETO
dorosddexra. /JIab. padoTa/ YK_63',112_32<2_7'1’ J1.1,711.2
3 Paznen 3. Monekysipaas ¢pusuka 3’1(—63./1},< 3;1(2—7.1 NN av,
Y TEPMOJIMHAMHUKA. -7.
3.1 Mzomnpoueccri.IlepBoe Havano
TepMouHaMuKu. Pabota npu YK—6.1,_YK—7.1, 117112
usonporieccax. TemoeMKoCTb. YK-7.2
/Jexrmst/
3.2 Bropoe Ha4ano TepMOANHAMUKH. yK_63"11’< _5;%(2—7.1 N2

Iuxi Kapnro. KIT/1. DaTponms.




/Jlexuus/
3.3 MonekynspHas GU3MKa U 4 2 YK-6.1, VK-7.1,
TepMouHaMHKa. /TIpakTrka/ YK-7.2
3.4 OmnpeneneHre OTHOIICHUS
TEIUTOEMKOCTE! Bo3myxa. /J1ao. VK-6.1, VK-7.1,
paboral 4 2 VK-7.2 J1.1,J112
4 CaMocTosiTeJibHAas pad0Ta CTyI€HTa 4 54 YK-6S.IIIZ_S¥<2-7.1, J1.1. 7112
41 Pabora ¢ 1eKIIMOHHBIM
MaTepHajioM, TIOMCK H 0030p
JIMTEPATyPHI U DICKTPOHHBIX VK-6.1, VK-7.1,
HCTOYHUKOB HH(POpPMAIIHHU TIO 4 54 YK-7.2 JA1.1,J11.2
WHINBUAYAIEHO 3aJaHHOM
npobieMe Kypca.
5 KonTpons 5 36 VK-6.1, VK-7.1,
YK-7.2

5. ®OHJ OHEHOYHBIX MATEPHUAJIOB

KoHTposibHbIe BONPOCHI /1JIsl CAMOCTOSITEIbLHOM MOATOTOBKH K MPOMEKYTOYHOI aTTecTAlMU
10 UTOTaM H3yYeHHs TUCHUILIAHBI (MoayJs, mpaktuku, HUP)

Bonpocs! 1J1s1 NpoBepKU 3HAHUIM.

1 UYro Takoe konebanusn? Kakue OpBatoT Konebanms? KakoBbI OCHOBHBIE XapaKTEPUCTHKHU KoJIeOaHmA?

2 UYro Ha3bIBaeTCS TApPMOHNYECKIM ocIiIsiTopoM? [IprBecTH mpuMepsl rapMOHHYECKOTO OCHMILIATOpa?

3 Uro Ha3bBaeTcs Gu3mueckuM MasTHHKOM? KakoBo ero ypasaenue? Kak onpeznemnsercs ero nepuoa?

4 Uro Ha3piBaeTCs NpYKUHHBIM MasiTHUKOM? KakoBo ero ypaBHenue? Kak omnpenensiercs ero nepuon?

5 Yro Ha3pIBaeTCS MaTeMaTHIecKuM MasTHUKOM? Kak onpezensiercst ero nepuoa?

6. Kakue xonebanus Ha3pIBaroTCs rapMoHn4eckuMu? Kak Haxoqurcs MakcuManbHasi CKOPOCTh U MaKCUMalIbHOE
yckopeHue?

7. Uto Ha3bpIBa€TCA DIEKTPUIECKUM KOJIeOaTeNbHBIM KOHTYypoM? 3anucaTth popmyny TomcoHa.

8. UeMy paBHaA pe3yNbTUPYIOIIAs aMIUIUTY 1A IBYX KOJIeOaHUIT OHOTO HAIpaBIEHHUs ¢ OJUHAKOBOM 4acTOTOMH?
9. Kakne xosebaHus Has3bIBaloTCs 3aTyxaroummMu? ITo kakoMy 3aKOHY M3MEHSETCS aMIUIMTyJa 3aTyXaroIIHX
KostebaHuit? SBnstorcs nu oHU nepuoandeckumMu? [louemy?

10. Kak ompenensercs TOOPOTHOCTE KOJIeOaTEIIEHOW CHCTEMBI?

11. Yro Ttakoe 3aryxaromue KonebaHusi? Yrto Takoe KOIPQUIMEHT 3aTyXaHWs, AEKPEMEHT 3aTyXaHUs,
norapu(MHUIECKUI JeKpPEeMEHT 3aTyXxaHus1? B uem 3akimrodaercst GU3NUECKHUl CMBICI 3TUX BETMYUH?

12. Yrto Takoe aBToKONeOaHmsA? B dWeM wuX omiMYMe OT BBIHYXICHHBIX U CBOOOIHBIX KonebaHuit? [ne
MPUMEHSIOTCS aBTOKOJIeOaH s ?

13.  Yro Ha3biBaeTcs pesonancom? Kakosa ero poib?

14. Yro Taxkoe OueHus? Yemy paBHa yacToTa OMeHui, nepuon?

15.  Yto Takoe ¢urypst Jluccaxxy? OT 4ero 3aBUCUT BHI] 3TUX KPHUBBIX?

16. Kak oOBsICHUTH pacnpocTpaHeHue KosiebaHuii B ynpyroit cpene? Uro takoe Bonnbl? KakoBo ypaBHeHHE
BOJIHBI?

17.  Yro Ha3BIBaeTCS MOMEPEYHOH, MPOA0IbHOM BostHOW? Korna orn Bo3HUKArOT?

18. Yto Ha3wIBaeTCs JITMHOMN BOJHBI? KakoBa CBSI3b MEXKIY [UIMHOW BOJHBI, CKOPOCTBIO U IIEPHOAOM?

19. Kakas BonHa sBisieTcs Oeryueii, crosueit? Uto Takoe BOJIHOBOE YMCIIO, (Pa30Bast M TPYNIIOBast CKOPOCTH?

20. B uem 3axmouaercs adpdekr Jorurepa?

21. UYro rakoe snekTpomMarHuTHas BoiHa? KakoBa ckopocTh ee pacmpocTpaHeHHA? UTO MOXET CIIyXKHTh
UCTOYHUKOM 3JI€KTPOMArHUTHBIX BOJIH?

22. B uem 3akmouaeTcs GU3MYECKuil cMbICT BekTopa YMoBa — [loliTiHra? 3anuinTe ero BeIpaxeHHe.

23. KakoBa OCHOBHas 3aj[a4ya W THIIOTE3bl CTATUCTHYECKOH HU3UKH?

24. Kak dhopmynupyercs nepoe Hayano TepmoanHaMuku? Kakue BelnnunHbI SIBISIOTCS QYHKIMSAMHI COCTOSIHUS B
MIEPBOM Havalie TEPMOJIUHAMUKH?

25. TlpencraBbTe pa3iuyvHbIC ONPEIENeHUs JUIs TEIUIOEMKOCTeH. 3anucaTh UX GopMyJIb.

26. Kakoit npouecc Ha3biBaeTCsi M30XOpPHBIM? I[IpUMEHHTH IMEpBOE Havalo TEPMOAMHAMHUKH K H30XOPHOMY
nporeccy. IlocTpoiite rpaduku H30XOpHOTO TPOIIEcca B Pa3INYHBIX TEPMOJUHAMUYECKIX ITEPEMEHHBIX.

27. Kakoit npouecc HaspiBaeTcss M300apHbIM? [IpyMeHHTH IIepBOE HAdalo TEPMOAMHAMHUKH K H300apHOMY
npoueccy. IToctpoiite rpaduky n300apHOro npouecca B pa3IMuyHbIX TEPMOJANHAMHUUYECKHUX [IEPEMEHHBIX.

28. Kakoit mpoumecc HaspiBaeTcs u3oTepMuueckum? I[IpuMeHUTH nepBOe Havaio TEPMOAMHAMHKH K
n3orepMudeckoMy rnporeccy. Ilocrpoiire rpaduky H30TEpMHUUIECKOTrO MpoLecca B Pa3IMYHbIX TEPMOINHAMHYECKUX
MEPEMEHHBIX.

29. Kakoil npouecc HaspiBaeTcsi anuabaTHbIM? TIpUMEHHTh HepBoe HayajJo TEPMOJMHAMHUKHM K anuabaTHOMY




npoueccy.

30. Codopmynupyiite BTOpoe Hadajlo TepMOAMHAMHMKH. KakoBO 3HaueHHWE IEpBOrO ¥ BTOPOr0 Hadall
TEPMOJINHAMHUKH?

31. [IlpuBenmre mpuMepsl OOpaTUMBIX M HEOOpPaTUMBIX IpolieccoB. [IpencTaBpTe BBIpaOKCHHE IS pacdeTa
SHTPOIHH BELIECTBA.

32. [Haiite ompenenenue KIIJ[ TeruioBoif MammHBI M TpeACTaBbTe Tpaduueckd IUKIT KapHO B pa3iUYHBIX
TEPMOIMHAMUYECKUX ITEPEMEHHBIX.

33.  Uem oTiyaeTcs CTaTUCTUUECKHIA METO| UCCIIEJOBAHHS OT TEPMOJUHAMUYECKOT0?

34. Jlate onpeneneHue uaeanbHoro raza. Kakoso ocnoBHoe ypasnenne MKT razos?

35.  laiiTe moHATHS CpeTHEKBAPATUYHON, CpeHel 1 Hauboiee BEpOSATHOH CKOPOCTH.

36. laiiTe KpaTKyr0 XapakTepUCTUKY (YHKIMHU pacripeaenaeHus Makcenia.

37. Kakoe BelpaykeHne Ha3bIBaeTCs bapomeTpudeckoi popmynoii? B yem cyts pacnipenenenus bonbimana?

38. Ilokaxwure, kak 6apomerpuueckas popMysia MOXKeET OBbITh MOTy4eHa U3 GpyHKIMH pacnpeneneHus boiapumana?
39. OObsacuuTe sBIeHNE TUGPY3UH B NICATHHOM Ta3e.

40. OOBsAcHHUTE SIBICHUE BA3KOCTH B U/ICAIBHOM Ta3e.

41. OObscHHUTE SIBICHUE TEIIONPOBOIHOCTH B HICATBEHOM Tase.

42. 3aBucHT 1M CpenHss JUTMHA CBOOOIHOTO Mpobera MOJIeKyJI OT TemiepaTypsl raza? Ilouemy?

43. KakoBBI OCHOBHBIE ITOJIOXKEHHS W BBIBOABI KOPITYCKYJISIPHON M BOJHOBOM TeopuH cBeTa? B uem 3axmouaercs
OCHOBHas uaes teopuu Ilnanka?

44. Yro rtakoe uHTepdepeHuua? IIpy Kakux YCIOBHSX BO3HHKaeT MHTepdepeHuus BoiaH? KakoBbl ycioBus
MHTep(EPEHIIMOHHBIX MAKCUMyMa 1 MUHUMYMa?

45.  Yro takoe mudpaxuusa? Chopmynupyiite mpuniun [ 'roiirenca — dpenens.

46. Kaxossl ycnoBus audpakuun Opaynrodepa Ha onHO# menn?

47. Kaxossl ycnoBus audpakuun @paynrodpepa Ha qudpakunoHHOH peneTke?

48. Uro takoe mucriepcus cBera? Uem oTIHUaeTCS HOPMalbHAS JUCIIEPCUS OT aHOMAJBHOMH?

49.  Yro Takoe nornomieHne cBera? Kakum 3aKOHOM OHO ONMCHIBAETCS B BEeLIeCTBE?

50. Yro Takoe momnspu3amys cBeta? Bo3aMokHa T MONSApHU3aLus Il IPOJOTBHEIX BoIH? [Touemy?

51. UYem 3ameuatenen yron bprocrepa? IlouemMy mpuM BBITOMTHEHWH 3aKOHa bproctepa OTpakeHHBIH U
MPEJIOMIICHHBIH JTydd B3aUMHO NEPHIECHANKYIISPHBI?

52.  Yro Takoe nomspusamus cBera? Kak Gopmynupyercs 3akoH Mamroca?

53. Uro Takoe ecTeCTBEHHBIH, YaCTHYHO-NIOJISPU30BAHHBIN U IJIOCKONONSIPU30BaHHbII cBeT? UTo Takoe crerneHb
nossipu3aun? Kak ona Haxogutes?

54. Yro Takoe ABOIHOE TydenpeomieHne?

55. Yro takoe paccesnue cBera? Kak hopmynupyercs 3akoH Penes?

56. Yro Takoe TemaoBoe uznydenue? Uem oHO xapakrepusyercsa? Uem OTaHUYaCTCs CEpOE TEIO OT YEPHOTO?

57. Kak dopmymupyercs 3akoH Kupxroda? B yem 3akimouaercss pU3HUSCKUI CMBICT YHHUBEPCAIbHON (YHKIIUA
Kupxroda?

58. Kak popmymupyrores 3akoH Credana — bonpimMana u 3akoH cMenieHus Bura?

59.  Yro mpexncraBisroT coboif Mmonenu atoma Tomcona u Pesepdopna?

60. Kakme cymecTtByloT BuABI (oTrodnekTpuueckoro 3ddekra? Kak QopMymupyroTcss 3aKOHBI BHEUTHETO
thoroaddexra?

61. Kak 3anuceiBaeTcs ypaBHenue DitHmTeina? Kak ¢ ero momoripio 00bsicauts | u 1l 3axonsr potosdderra?
62. KakoB ¢pusudeckuii cMbica paboThl Beixona? Uro Takoe kpacHas rpanuna Gpotosddexra?

63. 3anuumute hopMyiy I OnpeeIeH s AaBieHue cBera. Kakne KOMIIOHEHThI BXOIAT B hopMyy?

64. KakoBbl 3KCIIEpUMEHTAIBHBIE TTOJITBEPIKACHHS KBAHTOBBIX CBOICTB cBeTa?

65. Uro rtakoe 3¢pdexr Komnrona? B uem orimume xapakrepa B3aMMOJCHCTBHs (OTOHA W IJIEKTPOHA IPH
thoroaddexre u 3¢ppexre Komnrona?

66. Uro Takoe cnekTpaibHble cepuu? 3amucaTh popmyiry bansmepa.

67. Cdopmynupyiite mocryinarsl bopa. Kak ¢ nx nomonipo o0bscHIETCS IMHEWYaThIi cIEKTp aToma?

68. Kakue oCHOBHBIE BBIBOABI MOXXHO CJelaTh HAa OCHOBaHMH omnbiToB dpanka u ['epma? B uwem cocrout
KOPITyCKYJIIPHO-BOJIHOBOW JAyan3M CBOMCTB BellecTBa?

69. B yem cymmnocth runoressl ne bpoiins? Kakumu cBoiicrBamu o6nagarot BosiHb e bpoiinsa? Kak HaxoauTes
JUTHHA BOJIHBI Jie bpoiinsa?

70. Cdopmynupyiite cooTHOLIEHUs HeonpeaeneHHocTei? KakoB ux ¢usnueckuii cmpica?

71. Kakas BenmuurHA Ha3bIBaeTCs BOMHOBOW (pyHkumer? UTto ompenenser KBaapaT MOAYISI BOTHOBOH (yHKITHHU?
3anumuTe yCIOBHE HOPMHPOBKH BOJIHOBOH (DYHKITHH, B 4eM €ro (PU3NIECKUH CMBICT?

72. Kak 3amuceiBactcs obmee ypaBHenue Illpemnurepa? KakoMy COOTHONICHHMIO KIacCHYECKON (DH3UKH OHO
COOTBETCTBYET?

73. Kak 3anuceiBaetcs obiee ypasHenue IlIpeauarepa 11 CTalMOHAPHBIX COCTOSHMIA?

74. B uem 3akmouaeTcs TyYHHEJIbHBIH a3Qdekt? Kak onpenensercs kodpGULUeHT Npo3pavHOCTH?

75. Kak 3anmceiBaetcst oduiee ypasHenue lllpeannrepa uis rapMOHHYECKOTO OCIMILIATOPA?

76. Uro xapakTepH3yIOT KBaHTOBBIC YMCJIA: TJaBHOE, opOMTaibHOE W MarHuTHOe? Kakue 3HaueHHs OHM MOTYT
IPUHUMATB?




77. Cdopmynupyiite npaBuia oroopa.

78. B uem cocrout mpunimn ITaynmun? Kak ¢ moMonisi0 HEro oObsICHUTH 1IepHOIHUCCKYIO CHCTEMY JJIEMEHTOB
J.1. Menneneena?

79. CdopmynupoBats moctynatsl bopa.

80. Yro Takoe mOTIIONMICHNE, CIIOHTAHHOE M BEIHY)KIIEHHOE M3TydeHns? KakoBwI ux cBoiicTBa?

81. KakoB npuHIHI pabOTH KBAHTOBOTO TeHepaTopa? ' 1e mpuMeHsIoT na3epsl?

82. Yro Takoe sapo? KakoBBI OCHOBHEIE CBOWCTBA M CTPOCHUE sipa?

83. Kak ompenensiercst SHeprusi CBs3M sIpa, yAesbHas dHeprus cBs3u? YTo Takoe nedeKT Macchl sapa atoMa U
KaK OH ompejaensercs?

84. KaxoBbl OCHOBHBIE CBOMCTBA SIIEPHBIX CHIT?

85. Uro npexacTaBisiIoT co00i KareabpHas 1 000JI04eYHast MOJICNIN aTOMHOTO siapa?

86. Kak 3ammceiBaeTcsl 3aKOH paJioakTUBHOTO pacnana? Yrto rakoe nepuon nosypacnana? Yemy o paBeH?

87. Kaxossl npaBuina cMemienus (npasuna Pasaca nu Coanu) Npy paauoakTUBHEIX aibda 1 6era pacnagax?

88. Uro coboii mpeacrasiseT anbda pacman? Kak MoXHO 3amicarts 3Ty peakmuio?

89. Uro coboii mpexacrasmiser Oeta pacman? Kak MOKHO 3amicaTts 3Ty peakmuio?

90. KakoBs cBO¥icTBa ramMMa pacrana?

91. Yro Takoe anepHas peakuus? [1o kakuM npu3HAKaM MOXKHO KJIaCCH(HUIUPOBATH SICPHBIEC PEaKIUU?

92. Yro npeacTasisieT coO0M menmHas peaknus neneHus suep? Ilpuseanre mpuMepsl.

3agaum 1719 NPOBEPKM YMEHMIl M HABBIKOB:

1.MatepuanbHasiTOYKacoBepIlaeT rapMOHUYECKUE KoyebaHus ¢ neprogoM T u ammuutynoid A. Koraa cmemienue
TOYKH PAaBHO X;, TO CKOPOCTh €€ paBHa v;, a IPU CMEUICHHU X, CKOPOCTh ee paBHa 0p.CMelleHHe U CKOpPOCTh
OMpPENeNAOTCA MO abcorTHOW BenmmuuHe. Omnpenenuth nepuon 7, ecnmu Xi=3,4cM; 01=7,5¢cM/c; X=4,2¢cM;
0,=6,3cm/c.

2. AMIIIUTY1a TapMOHUYECKUX KOJIeOaHUH MaTepuaIbHONTOUKH A=2cM,nonHas sHeprus konebannit W=0,3mMk/Ix.
ITpu xaKOM CMEIEHUH XOT MOJI0KECHHUS PABHOBECHS Ha KOJICOIIOIIYIOCS TOUKyAeHCTByeT crma F=22,5mMxH?

3. Teno memxkercs mox aeictBuemM cuiibl F=Fy-cos(wt) mo 3akony x=C-sin(ot). Haiitu paboTy cuisl 3a Bpemst ot t=t,
1o t=t,. Haiiti paboTy cuibl 32 OJMH IEeproJ JEHCTBHS M CPEAHIOI0 MOIHOCTH 3aTOT )K€ TIEPHO/I.

4. Touka ygacTByeT OJHOBPEMEHHO B JIByX B3aMMHO NEPIEHANKYIISPHBIX KOJICOAHNUSX, BRIPAKCHHBIX yPaBHEHUIMHU
x=2-sin(ot);y=—cos(mt) (cMeIIeHus AaHbl B CAHTUMETpax). HaliTi ypaBHEHHE TPaeKTOPHH TOYKH U MOCTPOUTH e Ha
yepTexe. OnpenenuTs CKOPOCTh M yCKOPeHNe TOUKH B MOMeHT 1=0,5c.

5. IopureHs MacCOMMIENHT MMIMHAP C Ta30M Ha J[BE paBHbIE YacTH. JlOIMycTHM, 4TO MOPIICHb CABUHYJIN BIEBO HA
paccrostHue X U oTIycTriau. [Tonaras, 4To nporecc H30TepMUUECKUM, ONIPEIEIUTh YaCTOTY KOJeOaHHH MOPIHS.

6. OnpenenuTh nepuo Konedanuit prytu Maccbim=200r, HAIUTOH B M30THYTYIO TPYOKY, MPaBoe KOJIEHO KOTOPOii
cocrapmsier yron o=30°. ¢ BepTHKamblo. Ilnomans cedenms Kamama TpyOkm S=0,50cM’. Bs3KOCTBIO pTyTH
npeHeOpeys.

7. bamnon BMectumocthio V = 20 1 3anonHeH azotoM npu Temneparype T=400K. Korja yacTs raza uzpacxojoBany,
JaBieHue B OayuioHe moHm3miock Ha Ap = 200 xIla. Ompenenuts Maccy M m3pacxogoBaHHOTO rasza. Ilporecc
CYUTATh U30TEPMHUUECKHM.

8. Haiitn mnotHoCTh p a3ota npu temneparype T =400 K u nanenun p =2 Mlla.

9. OHpeZ[CJ'II/ITL CpCAHIOI0 KBAJAPATUIHYHO CKOPOCTh <VK6 > MOJICKYIJIbI I'a3a, 3aKJIOYCHHOI'0 B COCYJ BMECTUMOCTBIO

V =2 n nox naBnenuem p = 200 x[la. Maccarazam=0,3 1.

10. TIpu u3oTepMUyuecKOM pacuipeHur a3ota mnpu temrneparype 7 = 280 K oObeM ero yBenuuumicsi B JBa pasa.
Omnpenenuts: 1) coBepUIEHHYIO NPH pacIIMpeHWH rasa padory A; 2) msmeHenue AU BHyTpeHHe#l sHepruu; 3)
KOJIMYECTBO TeIuIoThl Q, mosrydeHHoe ra3om. Macca azora m = 0,2 kr.

11. WpeanbHbIi Ta3 coBepiaeT nuki KapHo mpu temmeparypax temonpuemunka 7, = 290 K u rermmioornaranka 7;
= 400 K. Bo ckompko pa3 yBenuuurcs KOI(QOHUIMEHT MOJNE3HOrO AEHCTBUS 1 LHMKJIA, €CIM TeMIepaTrypa
TEMJIO0TAATIHMKA BO3PACTET JI0 Tll =600 K?

12. T'a3, coBepuratommii uukia Kapao, otnan teronpueMHuKy 67 % TEIUIOTHI, MOJYYSHHOH OT TEIIOOTAATYHKA.
OmnpenenuTts TeMIiepatypy 7> TEIUIONPHEMHNKA, €CIIN TeMIieparypa Temtootaarauka 73 =430 K.

13. Ha TOHKMii CTEKJSIHHBIN KIIMH MaJaeT HOPMAJIbHO MapajuiefbHbIA My4OK CBeTa ¢ JUIMHOM BOJIHBI A = 500 HM.
PaccrosiHe MeXIy COCETHHMH TEMHBIMH HHTeP(EPEHI[MOHHBIMU MOJOCAMH B OTpakeHHOM cBete b = 0,5 mm.
OnpenenuTs yroJ o MeXIy HOBEPXHOCTSIMH KiMHA. [lokazaTens MmpeloMiIeHHs CTEKNa, W3 KOTOPOrO M3TOTOBJICH
kimH, N =1,6.

14. Ha mpuibHy!0 TiieHKy (n=1,3), HaXosIIIyIoCsl B BO3yXe€, IaJlacT HOPMAJIBHO Iy4OK Jydel Oenoro csera. Ilpu
Kakol HaMMeHbIIeW TomuuHe d IUIEHKH OTpaKEHHBIH CBET ¢ JUIMHOW BOJIHBI 0,55 MKM OKakeTcs MaKCHMalbHO
YCUJICHHBIM B pe3yJibTaTe HHTepPepeHIH?

15. Paguyc 4 uerBeproii 30HbI DpeHens Ui MIOCKOro BOJHOBOro (poHTta paBeH 3 mm. Onpexenuts paauyc 6
nrectoit 30861 OpeHens.

16. Ha menp mmpunoi a=0,05MM magaeT HOpMaiabHO MOHOXpoMmarndeckuii cBeT (A=0,6MkM). OmnpenenanTts yroi
MEKAy NEePBOHAYATBHBIM HAIIPABICHHEM ITyYKa CBETA M HANPABJICHHEM HA YETBEPTYIO TEMHYIO IU(PPAKIMOHHYIO




HOJIOCY.

17. Ha moBepxHOCTh An(PAKIMOHHON PEIIETKH HOPMAIbHO K €€ MOBEPXHOCTH MaJacT MOHOXPOMATHYECKUH CBET.
[ocrostHHas MUQpPaKINOHHONW pemeTKd B N = 4,6 pa3 Oonblie AIMHBI CBETOBOW BONHEL. Haliti oOmee uncio M
J(paKIMOHHBIX MAKCUMYMOB, KOTOPBIE TEOPETHUECKH MOXKHO HAaOJI01aTh B IAHHOM CITydae.

18. Yron majeHus € jnyda Ha MOBepXHOCTh crekna paseH 60°. [IpH 3TOM OTpaKEHHEIA MydYOK CBETA OKA3alICs
MaKCHMAJIbHO TIOJISPH30BAHHBIM. OIPEICTHTh YIOI €5 IPETOMICHHS JIyda.

19. Onpenenute Temmepatypy 7 W 3HEPTETHYECKYIO CBETHMOCTH R, aOCOJIOTHO 4epHOTro Tena, €Ci MaKCHMyM
SHEPTUH U3ITyYCHUS IPUXOAUTCS Ha JUTMHY BOJHBI Ay = 600 HM.

20. ®orton c sHeprueir € = 10 3B nagmaer Ha cepeOpsiHYIO IUTaCTHHY M BbI3bIBacT (otodddexr. Onpenennts
UMITYJIbC p, IOTYYEHHBIA TUIACTUHOM, €CIIM MPUHSTh, YTO HANPABICHUS JBIDKCHUS (OTOHA U (POTOIECKTPOHA JIEKAT
Ha OJJHOW MpPSIMOM, NEPIIEHANKYIISIPHON NOBEPXHOCTH IUIACTUHBI.

21. JlaBneHue cBeTa, MPOU3BOAMMOE Ha 3CPKAIBHYIO NMOBEPXHOCTh, p = 5 MIla. Ompenenuts KOHIEHTPALHUIO Ng
(hoTOHOB BOJIM3M TOBEPXHOCTH, €CIIM JUTMHA BOJIHBI CBETA, [1A/IAI0IIEr0 Ha MOBEPXHOCTh, A = 0,5 MKM.

22 Yactuma B OECKOHEYHO TITyOOKOM, OZHOMEPHOM, MPSMOYTOJFHOM MOTEHIMAIbHOM SIIUKe | HaXOAWTCS B
BO30YXAeHHOM coctosiHud (N=3). Omnpenenuth, B KaKuMXx To4Ykax uHTepBaia 0 < X <| MIOTHOCTH BEPOSTHOCTH
HaXO0X/ICHUS YaCTHUIIBI UMEET MaKCUMaJIbHOE 1 MUHIMAJIbHOE 3HAYCHMS.

23. Haiitn nepuox nonypacmnana Ty, paauoakTUBHOTO H30TOINA, €CIM €ro aKTUBHOCTh 3a BpeMmsi t=10 cytok
yMeHbIIMIach Ha 24% 10 CpaBHEHHIO C IEpBOHAYATILHOM.

24. AxTtuBHOCTH A HekoTOporo m3otoma 3a Bpems t=10 cyrok ymenbimiack Ha 20%. OmnpeaeauTs MEpPHOA
nonypacnaza Ty, 3Toro u3oTomna.

25. OmpenenuTh KOIMYECTBO TEIDIOTH Q, BBIOCIIOMICHCS MPH paclajie pagoHa aKTUBHOCTBHIO A=3.7-10" Bk 3a
Bpems t=20 muH. Kunernueckas sHeprust T BbuieTaromeil U3 paJloHa o-4acTulbl paBHa 5.5 MaB.

IlepeyeHb BONPOCOB K 1a00PaTOPHBIM padoTaM, BLINOJIHAEMBIM B Npolecce H3y4YeHHs AU CHUTIMHBI
(monyas, npaktuku, HUP)

JJABOPATOPHASA PABOTA Nel

HN3yuyenne 3aTyxaomux KoaedGaHuili pu3n4ecKoro MasiTHUKa

1. Kakoii MasTHUK Ha3bIBaeTCS GU3NICCKUM?

2. Kak 3aBHCHT aMIIIMTY/ja 3aTYXaIOIUX KOJIeOaHUH OT BpeMeHH?

3. [aiite ompenenenue Kod(pQUIMEHTa 3aTyXaHWs, 4YacTOTHI, JIOrapu()MHUYECKOTO JEKPEMEHTa 3aTyXaHWus,
JIOOPOTHOCTH KOJIEOATENHHON CUCTEMBI.

4. Ot 4ero 3aBUCHUT NEPHOJ 3aTyXAIONUX KoyebaHuit?

5.  CdopmynupyiiTe ycaoBUsl allepHOJANUECKOTO Ipoliecca
JJABOPATOPHAS PABOTA N2
H3yyeHne BBIHYKAEHHBIX 3JIeKTPUYECKUX KOJIe0aHuil

B yem oTimiume cOOCTBEHHBIX KOJICOAHUI OT BEIHYKICHHBIX ?

OT 4ero 3aBHCHUT BEJIMYMHA TOKA B KOHTYPE IPHU BBIHYKICHHBIX KOJICOaHUIX?

B 4em 3akiiodaeTcs yCJIOBUE Pe30HaHCa B KOHTYpe?

Kaknumu criocobamu MOXKHO HOJIYYHUTh YCJIOBHE pe3oHaHca?

Kakwe BBIBOIBI MOKHO CICIaTh 10 SKCICPUMEHTAIBHO MOJyYSHHBIM Irpaduram?

g0 PE

JABOPATOPHAS PABOTA Ne 3
OmnpenesieHne OTHOLICHUS TEMJI0OEMKOCTell BO3ayxa

CoopmynupyiiTe IepBoe HadaJlo TEPMOANHAMHUKH.

n

[Touemy mpu OmnmCaHWM TEIUIOBBIX SABJICHHA BBOMAT IBE TeruoeMkoctn - C, u Cp ? [aiite ompeneneHue
TETJIOEMKOCTH.
Kakas u3 tennoemkocteii 6onbiue ais Bozayxa - C,, nin Cp U nouemy?

[TpuBenure B koopaunatax PV rpaduku 1uis aqunabaTHyeckoro 1 M30TEPMUYECKOT0 MTPOIIECCOB.
[Toyemy npu OTKPHITHHU KpaHa B 1aOOPATOPHOH YCTaHOBKE IIPOMCXOAMT aiadaTHUECcKOe paclinpeHne Bo3ayxa?
MoryT 1 OBITh PUBEJCHHBIE B ONMCAHUU JTA00OPATOPHON pabOThl GU3NIECKUE BETMIUHBI OTPUTIATECIIEHBIMU?

ok w

JIABOPATOPHASA PABOTA N4
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HN3ydenne nudpakuum cBeTa Ha IMPPaKIUOHHON peleTKe.

Yro Takoe MTHHA BOJIHBI?

UYro Takoe MOHOXPOMATHICCKHUN CBET?

UYro Takoe audpaknuoHHas pemerka?

Uro Takoe nudpakius?

3anummure padouyio (GopMyny Ui ONpEAENEHHsS JUIMHBI BOJHBL W YKa&XHUTE, Kakue NPHOIKEHUS
UCIIOJIb30BAJIUCH MPH €€ TOJTyYCHUH.

Ha3zoBuTe MHTEpBaI IIMH BOJIH BUJUMOTO CBETa

JIABOPATOPHAS PABOTA N5
H3yuyeHune nonspusanum ceera.

Urto Ha3pIBaIOT NOJsIpU3aLuel cBera’?

Kakoii cBeT Ha3pIBaeTCs MIIOCKOIOISIPH30BaHHBIM?
Chopmynupyiite 3akoH Maioca.

Kak cBsi3aHBI HHTEHCHBHOCTB ¥ aMILIUTY/a CBETOBOM BOJIHBI?
Coopmynupyiite ycioue bprocrepa.

IIpuBeauTe mpUMepH! UCTIONB30BaHUS MOIIPU30BAHHOTO CBETA.

JIABOPATOPHAS PABOTA Ne 6
MN3yuyenune BHewmHero gporo3dgexra

B 4em 3axmrouaercs sABiaeHUE (HOTOIIEKTPOHHOH dMHCCHN?

CoopmynupyiiTe 3KcTIepUMeHTaIbHbIE 3aK0HBI CToseToBa At BHEIHero GoTtodddexra?

Kak yctpoeH BakyyMHBIH (hOTORIEMEHT?

OT 4ero 3aBUCHUT BelU4rHA (HOTOTOKA?

UeM 00BsICHACTCS] HANWYKE TOKA HACBHIIIECHHS Y TA30HATIOTHEHHBIX (POTORIIEMEHTORB?

OOBSICHUTE TEPMUH «3a]IepKUBAIOLIAS PA3HOCTh MOTCHI[HATIOBY

OT 4ero 3aBUCHUT CKOPOCTh (POTOAIEKTPOHOB?

[Mpusenure o0bsicueHune GpoTodddekra, KOTOpBIE Nan DUHIITEHH.

3anumure ypaBHeHue DiiHiTeitHa i potodddekra.

UTto MOHUMAIOT IO KpacHO rpanuieit potordpdekra? Kak ee MOXKHO ONpeIeIUTh IKCIIEPAMEHTAIBHO?

JIABOPATOPHAS PABOTA N7
N3y4yenune cneKTpoB PTYTH M HEOHA H TPAAYHPOBKA MOHOXPOMATOPA MO X CHEKTPATBHBIM JIHHUAM

Coopmynupyiite moctynatsl bopa.

OOBscHUTE U3MUECKUI CMBICI MOCTysaTa bopa 0 KBAHTOBAaHWM MOMEHTa KOJIMYECTBA JABIDKEHHS 3JICKTPOHA B
aTome?

OOBsCHUTE, KaKUM IIPOIECCOM, MPOUCXOSIIAM B aTOMaX, COOTBETCTBYIOT ITOSIBICHHUS OIHOM JHHWH, CEPHUU
JINHUM U BCEX JIMHUHU B CIIEKTPE U3ITYUCHUS.

KakoB ¢pm3nueckuii cCMbICI SHEPIHH HOHU3ALMN?

Uro o3Ha4aeT TepMUH "IHEpPreTHUecKuil ypoBeHs"?

KakoBbI cIEKTpBI U3Ty4EHUS OTAEABHBIX aTOMOB, MOJEKYN?

OueHouYHbIe MaTepuaJibl (OIIEHOYHbIE CPEICTBA), HCMOJb3yeMble I IK3aMeHa

OK3aMeHaI[MOHHBIA OWJIeT BKIIIOYaeT B ce0si 2 TEOpeTHYECKMX BOMPOCa W3 YCTAHOBICHHOTO IepedHs u 1
MPaKTHYECKHUI BOMPOC (3a/1a4y) MO TeMaM, U3JI0KeHHBIM B 4 paszene manuoi PII/T.
Buners! xpansres Ha kadeape ¥ yTBEP)KICHBI 3aBeTyonMMKadeapo.

MeToanKa OlleHKH Pe3yJabTaToOB 00y4eHHsl M0 JucHuNJIuHe (Moaya10, npakTtuke, HUP)

e TpcOoBaHUs K OIICHUBAHUIO B COOTBETCTBUU C YUCOHBIM IUIAHOM: 9K3aMEH B 4 ceMecTpe.

e Cucrema OLCHHBAHUS, UCIOJIb3yeMasl MPEIOAaBaTENIEM I TEKYIICH OLCHKH YCIEBACMOCTH - OaIbHO-
pEUTHHIOBAas:
- mocenienue 3auatuii — 0,5 6amna 3a 1 3anstue (Bcero 23 3aHATHA), HTOTO He Ooee 16 6amios;




- BBITIOJIHEHHE JIA0OPATOPHBIX paboT — paboThl — 1o 4 Oaiia, utoro He 6oiee 20 6ayos.;

- BBITIOJHEHHE JOMAIIHKUX 3aJaHui — 1o 6 6auioB, HTOTO He Oojiee 12 Gamios;
- BEITIOJTHEHHE KOJUIOKBIYMOB — I10 6 0ayutoB, utoro He 6ojee 12 6amioB.
HUTOI'O =e 6omee 60 6amioB B cemecTpe.
e  VYcioBHe J0IMycKa K 9K3aMEHY 10 TUCIMIUIMHE — HAIM4Ke He MeHee 40 0aioB CeMeCTpOBOM PabOTHI.
e Meroauka pacyera OLEHKH HA YK3aMEHE.
OTBeT Ha 3k3aMeHe oneHuBaeTcs B 40 6amios: 10 30 0aIoB 3a OTBET HA TEOPETUUCCKUE BOIIPOCHI U 10 10
0ayUIoB 3a OTBET HAa MpPAKTHYECKOE 3afaHue. KpuTepuu ompenieneHus OIEHOK Ha 3K3aMCHE M3JI0KCHBI B
paznene 5 IlomoxkeHust 0 MpoMexyTouHoi artectanuu cryaeHtoB @I'AOY BO HUTY «MHUCuC» (I1
239.09-14)

6. YHEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUITJINHBI
MOAYJIA, HPAKTUKH, HUP)

6.1. PexoMeHnayemas qureparypa

6.1.1 OcHoBHa JIUTEpaTypa

Oobo3naue ABTOpBI, 3arnaBue Bubéaunoreka HU3znarenancTBo,
HHE COCTABHUTEJIH roj
J1.1 Tpodumona, Kypc duzuxm. I'd HUTY MUCuC. VYueb. mocobue
T.1. JUIsL BY30B : 7-€
ma. crep. /T
TpodumoBa. —
M.: Beicmi. mik.,
2003 .—-541c.
J1.2 A.T". YepTos, 3agauHuK 10 QU3KKE. I'd HUTY MUCuC. Vu4ebd. mocob. /
AA. AI.  Yepros,
BOQO6BCB AA. B0|]06beB.
- 4d-e W3,
nepepab. u aom .
— M. : Bsricm.
mk., 1981 . —
496 c. : un.
6.1.2 JlonoJHUTEIbHASI JIUTEPATYPA
Oobo3naue ABTOpBI, 3arnaBue Bub6aunoreka H3narenancTBo,
HHUE COCTABHUTEJIH roja
J2.1 KamyTtkus, Dusuka: Mexanuka. | http://elibrary.misis.ru/actio | Yue6. mnocobue
J.E. MouekysipHast pusnka. n.php?kt_path_info=ktcore. | mns
SecViewPlugin.actions.doc | mpakTH4ecKHX
ument&fDocumentld=9548 | sanstuit. Y |/
A.E. Kanyrkun,
B.B.
IITamuuacKHi,
0. A. Paxmranr;
moa pen. J.E.
Kanyrkuna. —
M.: Uza. Hom
MHUCuC, 2014.
—135c¢.
JI2.2 I'd HUTY MUCuC
6.1.3 MeTtoanueckue MaTepuaabl
O003HaueH ABTODBI, 3arnaBue bubnuoreka W3narenscTBoO,
ue COCTaBUTEIH ToJI
J133

6.2. IlepeueHnb pecypcoB HHGPOPMALMOHHO-TeIeKOMMYHUKAMOHHOM ceTH « AHTepHET»



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
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1. DOmnexrponnas 6ubnrorexka HUTY «MUCuCy.
Hocrym: http://elibrary.misis.ru
Omnmucanue pecypcea: http://lib.misis.ru/elbib.html

22

1. DOmektpoHHass  OuwOiamoTedHast  cHUCTeMa  «YHUBEPCUTETCKas  OHMOIHOTEKa»
ONLINE. Tocrym: http://biblioclub.ru

33

6.3. IlepeyeHb MPOrpaMMHOro odecneveHust

II1

1. Windows Professional 10, Office Professional Plus 2016, Windows Server Standart 2016.
CyOnunen3uonnsid jorosop Ne 207 ot 28.05.2018 r.

m2

2. T10 KasperskyEndpointSecurity
JIunensunonnsiii qorosop Ne FOHJ10305018/1-1

113

6.4. IlepevyeHb HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM U MPodecCHOHATBHBIX 023 TaHHBIX

ni

Hdns dopmupoBaHusi  HEOOXOAMMBIX  NMPO(PECCHOHANBHBIX  KOMIIETCHLIUH Y
oOyuaromuxcst Hanpasierns 21.05.04 «["opHoe memo» B mporecce M3y4eHUsT AUCIHILTHHBI
«Du3mKa 3» IPUMEHSIOTCS Cenyonme 00pa3oBaTeIbHble TEXHOIOTHUH:

JlekuMOHHBIE 3aHATHS TIPOBOJASATCS C UCTIONB30BAHUEM MYJIbTUMEANNHHBIX CPEACTB.

[lpu mpoBepeHWM 3aHATHH JEKIHUOHHOTO W MPAKTHYECKOTO THUIIOB MPHUMEHSIOTCS
WHTEPAaKTUBHBIE METO/IbI O0OYUEHUS: ICKIUSA-IPE3EHTALNS, aHAJIN3 IPAKTHUECKUX CUTYALHH.

WHTepakTHBHBIE TEXHOJIOTUU B M3YYCHUH TUCIUIUIMHBI CBSI3aHBI C MCIOJIH30BaHUEM
KOMITbIOTEpA!

-  H3yYeHHE MaTepHajoB pa3MEIIEHHBIX Ha pecypcax HH(OPMALMOHHO-
TeJIeKOMMYHHUKAIMOHHOU ceTr «HTepHEeTY (11. 7);

- paboTa c 3JIEKTPOHHBIMHU YU€OHUKAaMH, B TOM YHCJIE U3 AIEKTPOHHO-OMOIHOTEUHBIX
CHCTEM.

JlaGopatopHble  pabOThl MHPOBOJATCS B  J1a0OpAaTOPUM C  KCIIOJIb30BAHUEM
00opyIoBaHMsI. Huist 00paboTKu IKCIIEPUMEHTAJIBHBIX JTAHHBIX
HCTIOJIb3YETCABBIYUCIUTEIbHAS TEXHHUKA.

OnexkTpoHHass ~ MH()OpMAIMOHHO-OOpa3oBaTelbHAas cpeja  Oasupyomiascia Ha
mwiardopmax Canvasu 1C:YHUBEpPCUTET 00CCIICUMBACT:

—  JO0CTYH K Y4eOHBbIM IUIaHaM, pabdO4YMM MporpamMmam JTUCHHWIUIMH, TPaKTHK, K
W3JIAHUSIM  DJICKTPOHHBIX OMOJNHMOTEYHBIX CHCTEM W DJEKTPOHHBIM 00pa30BaTEIbHBIM
pecypcawm;

—  B3aUMOJICHCTBHE MEXAy yYaCTHUKAMH OOpa30BaTENBHOrO IMPOLecca, B TOM YHCIIE
CHUHXPOHHOE U (MJIM) aCHHXPOHHOE B3aUMOIEHCTBUS TocpecTBOM ceTH "HTepHer".

n2

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

7.1

1. JlaGopatopusiii ontudecknit kommiekc JIKO-1 ams m3ydeHHs 3aKOHOB T'€OMETPHUYECKON OINTHKH,
(hotomeTprn, nHTEpDHEPEHIINH, TU(PAKIIH U TTOJIIPU3ANNN CBeTa — | IIT.;

2. Jlabopatopubiii onTtuyeckuii komiuiekc JIKO-5 s u3ydeHHsT 3aKOHOB T€OMETPHYECKOH U
(bu3MYECKOil ONTHKY U SABJICHUS AUCIEPCHU — | IIT.;

3. YcTaHoBKa C TOHHOMETPOM JUTSl ONPE/ICIICHHS AJIMH BOJIH JIMHUH CHIeKTpa pTyTd — 1 mT.;

4. YcraHoBKa IO M3y4EHHIO 3aKOHOB (oToaddekra — 1 mrT.;

5. YcranoBka ¢ rOHHOMETPOM JUTSl U3MEPEHUS yTJla MEXy IpaHsIMHU PU3MBI — 1 mT.

6. Jlaboparopusiii kommieke JIKT-2 Nel4 1o u3y4eHUI0 3aKOHOB TEPMOAMHAMUKH W MOJIEKYJISIPHOW
¢mzuky — 1 mT.;

7. JJaboparopusbrit komreke JIKT-9 NeO3 mo m3ydeHuro SBiICHMIA eperoca — 1 mrT.;

8. YcranoBka mo onpenenenuio kodhurmenta [yaccona — 1 mr.;



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

9. KomriekT yueOHoit Mebenu Ha 24 mocaJjoYHbIX MECTa.

8. METOAUYECKHUE YKA3AHMUSA VIS OBYYAIOIUXCS ITO U3YUYEHUTIO JUCHUITJINHBI
MOAYJA, TPAKTUKH, HUP)

1. VYuebnoe mocobue. Jlaboparopubiii npaktukym 4. Ne2 «Konebanus m BomHBI».O.C.
Kpasuosa, U.E. JIykpanos, 2018 r.

2. YueOHoe nocobOue. JIaboparopusiii mpakTukyM 4. Ned «KBaHTOBas u simepHast GU3HKa»
0O.C. KpaBuoga, 1.E. JIykssHoB, 2018 T.




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

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

pabodast mporpaMmMa yTBEpKIeHa
pelieHreM YUeHOro COBeTa
HUTY «MHUCuC»

otT «23» mas 2019 .

mpoTtokou Ne 9

AHHOTAIUA TUCIHUILINHDBI

dusuka 3.

3akperuieHHas Kadeapa Kacenpa ropsoro aena

Hanpasnenne moaroToBku 21.05.04 T"'opHoe meno

Crenmanuzamnus INomzemuas pa3paboTKa PyIHBIX MECTOPOXKICHUH

Keandukanuns TCopHblii MHXeHep (CHeNaNncT)

®dopma oOyueHHs OuHas

O0mas TpyI0eMKOCTh 4 3ET
YacoB 1o y4eGHOMY IUIaHy 144 DopMBI KOHTPOJIS:

B TOM YHCJIE: 9K3aMeH

ayJIUTOPHBIC 3aHATUS 54
camMocTosTeNIbHas paboTa 54
4acoB Ha KOHTPOJIb 36
CemecTp(bl) U3yYCHHUS 4

Pacnpenenel-me YacCoB JUCHMILJIMHEI 110 ceMecTpam

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

T'on HaGopa 2019 1.
B penaxmm 2020r.



HEJIA OCBOEHUSA

Heabr ocBoeHMsi AMCHMIIMHBI — llenbio OCBOGHMS IUCHUILIMHBI SIBJISICTCS HAY4YWTh HCIOJB30BATH
OCHOBHBIC (DM3WYECKHE SBICHUS; OBJaAeBaTh (YHAAMCHTAIbHBIMU IOHITHSIMH, 3aKOHAMH ¥ TEOPHUAMH
COBPEMECHHON M KJIACCHYECKON (DM3HKH, a TAaKXKe METOJaMM (PU3MUECKOTO HccienoBaHus. PopMUpOBaTh HAYIHOE
MHPOBO33PEHHE H COBPEMEHHOE (DM3MUECKOE MBIIIICHHUE, ITO3BOJIAIONIEE OPHEHTHPOBATHCS B MOTOKE HAYYHOH U
TEXHHYECKOW MHPOPMAIMN 1 00ECIICUNBAIONIEH UM BO3MOKHOCTh MCIIOIB30BAHHS HOBBIX (PM3MUECKHUX IPHHIUIIOB
B TeX OOJACTAX TEXHHUKH, B COOTBETCTBHMH C HMX chenuanuianueil. Hayunte oOydaromuxcss MbICIHTH, TITyOOKO
VSCHUTH (U3MYECKHE OCHOBBI PpA3NIMUHBIX pEANTbHBIX MPUPOJHBIX SIBICHHWH, JaBaTh WX MPAaKTHYECKHUE,
KayeCTBEHHBIC OILIEHKH, ONEpPUPYys Pa3MEPHOCTSIMU M IOPSJKaMU BEJIMYUH;, MOHUMATh pealbHble BO3MOXKHOCTHU
COBPEMEHHOU HAyKH, POy QU3UKK Kak QyHIaMEHTa TEXHUKH.

3amaun IUCHUTIJIHHBI

1. ChopmupoBars y 00ydarOnIMXCsl HAYYHOE MBIIIJICHUE M COBPEMEHHOE €CTECTBEHHOHAYYHOE MHPOBO33PEHHE B
YacTH IMPaBWILHOTO MOHMMAHUS TPaHHUI] NPUMEHHMOCTH Pa3JIMYHBIX (DU3UUECKUX MOHATHH, 3aKOHOB, TEOPHH H
YMEHHH OIIEHMBATh CTENEHb JOCTOBEPHOCTH DPE3YJIHTATOB, MOIYyYCHHBIX C IOMOINBIO AKCIIEPUMEHTAIBHBIX HIH
MaTeMaTHYECKUX METO/IOB HCCIIEIOBAHNS;

2. Hayuuts 0Oy4aronuxcst IpUMEHATh 3aKOHBI (PM3UKH B IIPAKTUYECKON W HAYYHOH NEeATebHOCTH;

3. BrpaboTate y 00ydaromuxcsi MpUEMbl W HAaBBIKM PELICHUS THUIIOBBIX 33734 OCHOBHBIX Pa3feioB (H3HKH,
HAYYUTh [MOJIb30BAThCS OCHOBHBIMH ITIpHEMaMU pEIICHHMs KOHKPETHBIX 33/1a4 W3 PasHBIX pPas3[enioB (U3HUKH,
UCIIOJIb30BaTh OCHOBHBIC 3HAHUSI, TIOJyYEHHBIE TPH W3YyYCHUH Pa3liesioB (U3UKH K PELICHHIO 3ajay, CBS3aHHBIX C
peanusaruei mpodecCHOHANBHBIX (YHKIU;

4. Hayuuth 0Oy4aroumxcs MCIOJIb30BaTh METO/IbI MATEMaTHYECKOTO aHAIU3a ¥ MOJCIMPOBAHUS, TEOPETUUECKOTO
Y 9KCIIEPUMEHTAIILHOTO UCCIIEIOBAHHS B MPOPECCUOHATIBHON eI TEIbHOCTH;

5. HayuuTb 00y4aromumxcs CIuIaHUpOBaTh U IIPOBECTH JIA00PATOPHBIN SKCIIEPUMEHT;

6. Hayunth oOydaromuxcsi o0OpabaThBaTh OKCIEPUMEHTAIbHBIE pPE3YNbTaThl M OIEHHBATH IOTPELIHOCTH
M3MEpEHUi ¢ MpUMEHEHNEM HH(POPMAIIMOHHO KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

7. ChopmupoBats y obydatommmxcs oOmenpodeccHoHanbHble M MpOodecCHOHATbHBIC KOMIICTCHIIMH B 00JacTh
(huzuKm.

UHIUKATOPbI ®OPMHUPOBAHUS KOMIIETEHIIM,
COBMEMEHHBIE C PE3YJIBTATAMMU OBYYEHNSA 11O INCIUTIJIMHE

YK-6.1: leMOHCTpHpPOBATh TITyOOKOE 3HAHHE M TOHUMaHUEe (QYHIaMEHTAJIbHBIX HaYK, a TAKXKE 3HAHHUS B
MEKANCIHUIUIMHAPHBIX 00/1aCTX MPO(eCCHOHAIBHOMN JIESITENEHOCTH.

3HaTh: 3-1: 3uams OCHOBHBIE MOJIOKEHHUS, 3aKOHOMEPHOCTH, 3aKOHBI, PACKPBIBAIOIIUE COBPEMEHHYIO
€CTECTBEHHOHAYYHYIO KApTHHY MHpA.

YMers: V-1 Vmems cBOOOTHO BBICKA3BIBATh M ApTYMEHTHPOBATh COOCTBEHHYIO TOUKY 3pEHHS 10
BOIIPOCAM COBPEMEHHON €CTEeCTBEHHOHAYUYHOM KapTHHbBI MUpA.

Bnagers H-1: Bradoems onbIToM (OPMHUPOBAHHS COOCTBEHHOM TOYKHM 3PEHUS 110 BOIPOCAM COBPEMEHHON

HaBBIKOM: €CTECTBEHHOHAYYHOH KapTHHBI MUDA.

VK- 7.2 : YMeHue aHaIu3upoBaTh OOBEKTHI, IPOLECCH M CUCTEMbI B PaMKax IIMPOKUX MEXIUCIUILIMHAPHBIX

obnacrei.

3HaTh: 3-1: 3HaTh OCHOBHBIE METOABI U ITAIBI TEOPETUYECKOTO U IKCIIEPUMEHTAIBHOIO UCCIIEI0BAHMS.

YmeTs: V-1: YMeTs 0CO3HAHHO MPUMEHSTH BEIOPAHHBIE METO/IBI TEOPETUIECKOTO U IKCIIEPUMEHTAIEHOTO
WCCIIeIOBAaHUH B CBOEH MPOdECCHOHATHLHON eI TEILHOCTH.

Branets H-1: Bnaners ombITOM HHTEpHpeTalUM pPE3yIbTaTOB TEOPETUYECKOTO M IKCIEPHUMEHTAIBHOIO

HaBBIKOM: HCCIIEIOBaHNI B KOHTEKCTE pelIaeMbIX 3a1a4 POecCHOHAIbHON e TEIbHOCTH.

VYK-7.1: CriocoGHOCTh K a0CTPaKTHOMY MBILIJICHUIO, AaHAJIM3Y, CHHTE3Y.

3HaTh: 3-1: 3uams OCHOBHBIE KATETOPUH U TOHATHS, OMUCHIBAIOIINE COBPEMEHHYIO €CTECTBEHHOHAYIHYIO
KapTUHY MUpA.

YMmeTh: V-1: YMeTs NIpOrHO3UPOBATH PE3YIbTATH MPUMEHEHUS T€X WM MHBIX METOI0B TEOPETHIECKOTO 1
SKCIIEPUMEHTAIBHOTO NCCIICAOBAHMH B TPO(ECCHOHATEHON AEITENEHOCTH.

Bnanets H-1: Bmagets OmBITOM MPOTHO3HPOBAHWS PE3YIbTATOB NPHUMEHEHHWS TEeX WM HHBIX METOHOB

HaBBbIKOM: TCOPETUYCCKOI'0 U SKCIICPUMEHTAJIbHOT'O I/ICCJ'IGL[OBaHI/Iﬁ B HpO(I)eCCPIOHaJ'ILHOﬁ JACATCIbHOCTU.
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