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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;[pbl
npotokon Ne 66 ot « 20 » 4 2018 r
JINCT COI'NTACOBAHU A

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 0Opa3oBareiabHOro cranaapra Beiciiero odpazoanus (OPI'OC BO) no HampaBieHUIO
noarotoBku (cneruanbHocTH) 11.03.04 DiekTpoHHWKa W HAHOANEKTPOHMKA, yTBepxKaeHHoTo 12.03.2015

rojia, paccMoTpeHa u ogoOpeHa Ha 3acemanuu kadenpsr DI «  » 20 roma, mMpOTOKOI
Ne
PazpaboTunku:
3aB. kad. OII, mpodeccop kad. DI C. M. llanmapoB
npodeccop kad. 1 JI. H. Opnukos

3aBenyrommii odecriednBaromei kad.
OI1 C. M. lllangapoB

Pabouast mporpamMma JUCIHUILIMHBI COTNIacoBaHa ¢ (haKyJIbTeTOM U BbIITyCKarole Kadeapoii:

Hexan ®OT A. . Bopouun

3aBeqyromInid BEITyCKArOIIeH Kagd.

OI1 C. M. lllanpapoB
DKCHEPTHI:

JlotieHT kadeapsl IIMEKTPOHHBIX

npubopos (3I1) A. U. AkceHoB
[Ipodeccop kadenpsl AMEKTPOHHBIX
npubopos (3I1) JI. H. Opnukos
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1. Heau v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
[lenp nucuumuivHbl - (opMupoBaHHE Yy OakajJaBpOB MOHMUMAHUS TEOPETHYECKHMX OCHOB H
MaTeMaTHIeCKOTO armapara COBPEMEHHON ONTHYECKON (DU3HUKH JIJIsl TIOCTEAYIOIETO UCIIOIb30BaHUS ATHX
3HAHUW TpU pa3paldoTKe, OSKCIUIyaTallud, HCCIENOBAaHUM (PU3HMUECKMX CBOMCTB U TEXHUYECKHX
XapakTepUCTUK 3JIEMEHTOB M YCTPOMCTB KOTEPEHTHOW W HEIMHEWHOW ONTUKH, HEJIMHEHHON H
BOJIHOBOJTHOU (DOTOHUKHU.

1.2. 3agaum AMCHMIIMHBI
— B pe3yJbTare H3y4YeHUs [AaHHOW JUCHUIUIMHBI CTYJIEHTHl JODKHBI MOJYYUTh HABBIKU
MaTeMaTHYeCKOTO MOJICTUPOBAHUS peajbHBIX (B MEPBYIO odepenb (PU3MUEeCKHX) MPOIECCOB HA OCHOBE
KpaeBbIX 3aJ1a4 /sl YPAaBHCHHUH B YaCTHBIX MPOU3BOIHBIX.

2. Mecto aucunniimubl B ctpykrype OITIOII

Hucnunmuna «YpaBaenus onrodpusukn» (b1.B.JIB.14.2) orHocutcs k Omoky 1 (BapuaTtuBHas
4acTh).

[IpenumiecTBylOUMMH ~ TUCHUIUIMHAMY, (OPMHUPYIOIIMMU  HayalbHbIE 3HAHUS, SBISIOTCS:
Maremaruka, MaremaTiueckue OCHOBBI €CTECTBEHHO-HAyYHOTo 00pa3oBaHus, Maremarnueckue OCHOBBI
TEXHUUYECKOro 00pa3oBaHUsI.

[TocnenyromumMu  TUCHMIUIMHAMHU  SBISIOTCS:  AKYCTOONTHYECKHME  METOAbl  00pabOTKH
unpopmaruu, B3aumoneiicTBMEe ONTHYECKOTO W3IyUYEHHUS C BEIIECTBOM, BOJIOKOHHas OMNTHKA,
WnterpanpHas onrtuka, HenwuneitHas onrtuka, OnTudeckue MeToAasl 00paboOTKH  HMH(GOpManuy,
Pacnipoctpanenue na3zepHbIx mydkoB, Ousmka.

3. TpeOoBaHus K pe3yJbTAaTaM O0CBOCHHS M CIHUIIIHHBI

[Tponecc n3yyeHus QUCUUIUIMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIIETYIOIINX KOMIETECHITUI:

—  OIIK-2 criocoGHOCTBIO BBIABIATh €CTECTBEHHOHAYYHYIO CYIIHOCTb MPOOJIEM, BO3HUKAIOIINX
B XOJle NPO(eCcCCHOHATBHON IESATENbHOCTH, MPUBJIEKATh A UX PEIIEHHs] COOTBETCTBYIOLIUM (PU3UKO-
MaTeMaTU4eCKUH armapar;

— TIK-1 cnocoGHOCTBIO CTpOUTH MpocTeilmue (u3nueckue MU MareMaTH4ecKHe MOAEIH
npubOpoOB, CXEM, YCTPOWCTB M YCTAaHOBOK 3JIEKTPOHUKM W  HAHORJIEKTPOHMKH  Ppa3IMYHOIO
(YHKIMOHAIBHOTO HAa3HAYCHHUS, a TaKXKe HCIONb30BaTh CTAHIAPTHBIE NPOTPAMMHBIE CPEICTBA X
KOMITBIOTEPHOTO MOJEJIMPOBAHNS;

B pesynbrare u3ydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOIKEH:

— 3HaTh METOABI IOHMCKA, XpaHEHMs, OOpadOTKM M aHaiM3a HMHGOPMALKU M3 PA3TUYHBIX
WCTOYHUKOB H 0a3 [JaHHBIX; TpPUEMBbl TMpeAcTaBieHUs wuHpopManuu B TpeOyemMom Qopmare ¢
UCMOJIb30BaHUEM HH(POPMAIIMOHHBIX, KOMIBIOTEPHBIX M CETEBBIX TEXHOJOTHH; IMOAXOAbl K aHAJIU3y
IIOCTABJICHHOM 3a/1a4M UCCIEOBAHUN B 0071acT (POTOHMKHU M ONTOUH()OPMATHKU;

— YMeThb OCYUIECTBISTh INMOUCK, XpaHUTb, 00pabaThiBaTh M aHAIU3UPOBATh WH(GOPMALHUIO U3
pasNMYHBIX ~HMCTOYHMKOB W 0a3 JaHHBIX; MPEACTaBIATh HHGPOPMALMIO C  HUCIOJIB30BaHHEM
MH(OPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBbIX TEXHOJOTHI; NMPOBOAUTH aHAJIW3 MOCTABIEHHOMN 3aj1aun
JUIs1 OTIpeJIeNIeHHs HallpaBJIeHUs HccaeJ0BaHuil B 001acTH (OTOHUKH U ONTOUH(OPMATHKHY;

— BJaJeThb METOJAAMM IOHUCKA, XpaHEHUs, 0OpabOTKH M aHanu3a MHGOPMAIMHU U3 PA3IUYHBIX
UCTOYHMKOB M 0a3 JaHHBIX; MH(POPMAIIMOHHBIMHU, KOMIIBIOTEPHBIMH U CETEBBIMHU TEXHOJOTHSMHU IS
IpeoCTaBlIeHUsT HMH(OpMaNMK; MaTeMaTH4eCKUMHM U JKCIEPUMEHTAIbHBIMU METOJAaMH  aHajlIu3a
MIOCTaBJICHHOM 3a/1a4M UCCIIEI0BaHUM B 007aCTH (DOTOHUKU U ONITOMH(DOPMATUKH.

4. O0beM IMCHHMIIMHBI M BBl Y4eOHOM padoThl
OOmast TpyAOEMKOCTh IUCIHMIUIMHBI cocTaBisieT 3.0 3aueTHBIX €IWHUIBI U TpE/CTaBlieHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUITUHBI

Buael yueGHOM nesTENbHOCTH Bcero gacos Cemectpsl
3 cemecTp
AynutopHsble 3aHATHS (BCEro) 58 58
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Jlexkun 24 24
[IpakTrdeckue 3aHATUSL 18 18
JlaGopatopHbie pabOTHI 16 16
CamocrosiTenbpHas paboTa (Bcero) 50 50
[ToaroroBka K KOHTPOJIBHBIM paboTam 6 6
Odopmiterre oT4eTOB 110 J1abopaToOpHBIM paboTam 16 16
[IpopaboTka IeKIMOHHOTO MaTepuaa 9 9
[TonroroBka K MpakTUYECKUM 3aHATUSAM, CEMUHApaM 19 19
Bcero (6e3 sx3amena) 108 108
OO01mas Tpy10eMKOCTb, 4 108 108
3aueTHble EauHuIe: 3.0 3.0
5. Conepixanune TUCHMIIMHBI
5.1. Pa3aesnl JUCHUILIMHGLI 1 BUABI 3AHATHI
Paznenbl AUCHUIUIMHBI M BUBI 3aHATHI pUBeeHbI B Tabnuiie 5.1.
Tabnuna 5.1 — Pa3aenbr AMCUUIUIMHBI U BUJBI 3aHATUN
Hazpanus pa3aenoB IUCHUTUTHHBI SR8 i S8E 228 E‘ 2 =5g-=
3 cemecTp
1 MonenupoBaHHe MPOIECCOB U SIBICHUI 4 4 4 11 23 OIIK-2, TIK-1
B (DM3HKE U ONTUKE
2 OCHOBHBIE YpaBHEHHUS MaTEMaTHU4€CKOM 8 4 4 11 27  OIIK-2,TIK-1
U ONTUYECKON (U3UKH. YPaBHEHHUS
TETJIONPOBOIHOCTHU U AU dy3un.
Judpakius CBETOBOTO MMyyKa B
napakCHaIbHOM TPUOIKEHHH.
AHaTUTHYECKHE METO/Ibl PEeIICHUS
KPaeBbIX U HECTAIMOHAPHBIX 33/1a4.
3 OcHOBHBIE ypaBHEHUSI MaTEMaTHYECKOU 6 6 4 15 31 OIIK-2, IIK-1
¢busuku. BonHoBoe ypaBHEHUE.
VYpasuenue lllpénunrepa. Henuuelinbie
BOJTHOBBIC YPaBHEHMS.
4 OCHOBHBIE YPaBHEHUsI MaTEMAaTUIECKON 6 4 4 13 27 | OIIK-2, TIK-1
¢uzuku. YpasHenue [lyaccona.
CoOCTBEeHHBIE UNCIa U COOCTBEHHBIE
¢ynkuuu oneparopa Jlamnaca.
CrneunanbHbie (QYHKITHH.
Hroro 3a cemectp 24 18 16 50 108
Hroro 24 18 16 50 108
5.2. Copep:xkanue pa3aeioB JUCHUIIMHBI (110 JEKIIUAM)
ConeprkaHue pa3ienoB TUCIUILIHAH (TI0 JIEKIUSAM) IPUBEACHO B Tabmuiie 5.2.
Tabnwuma 5.2 — CopeprkaHue pa3aesioB TUCIUTUTHH (TIO JICKITUSIM )
Ha3zpanus pasznenos ConeprkaHue pa3ienoB JUCITUILTAHEI (TIO JEKITUSM) F 8E8.=8 e
3 cemecTp
1 MonenupoBanue OcHoBHble U} QepeHIInanbHbIe ONepaTopbl 4 OIIK-2,
IPOIIECCOB U SIBJICHUN B onTHYecKoi pu3uku. OCHOBHBIE CBEICHUS 00 IK-1
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(bU3HKe U ONTHKE

2 OCHOBHBIE ypaBHEHUS
MaTreMaTH4ecKoil u
ONTHYECKOU (PHU3UKH.
VYpaBHeHus
TETUIOTIPOBOTHOCTH |
mubdy3un. Jubpaxmus
CBETOBOTO ITyYKa B
napakcuaaIbHOM
IPUOITVKEHUH.
AHaJIUTHYECKHE METObI
pelIeHHs KPAaeBbIX U
HECTAI[MOHAPHBIX 3a/a4.

YpaBHEHUSAX C YaCTHBIMU TTpon3BoaHbIMU (YUII).
Ocobennoctu pemenus YUIL. Jlunelinsie u
KBa3WIMHENHbIC ypaBHEeHUS. [loHATHE O KpaeBbIX
3ajja4ax MaTeMaTHuecKon (PU3UKU. YpaBHEHUS
Makcgenina. BoanoBoe ypaBHeHre. OCHOBHbBIE
YpaBHEHUS MAaTEMAaTUICCKON U ONTUYCCKON (PU3HKH.
MogenupoBanue GU3NYECKUX MPOIECCOB U SBICHUIMA
B ONITUKE YPAaBHEHUSIMU B YACTHBIX MPOU3BOIHBIX.
3aKOHBI COXpaHEHUs! KaK OCHOBA MOJIEJILHOTO
onucanus (PU3NIECKUX MPOIIECCOB U SIBICHUH B
ontuke. Knaccuduxarnus muaeinsix Y UII Broporo
nopsi/iKa.

Hroro

BbIBOI OTHOMEPHOM MAaTeMaTU4YeCKON MOJEIIH
TEIUIONPOBOIHOCTH Ha OCHOBE 3aKOHA COXPaHECHMS
sHepruu u 3akoHa Pypse. HeobxomumocTsb
rpaHuydHbIX yenoBui (I'Y) u HaYanbHBIX yCIOBUN
(HY). BeiBox ypaBuenus nuddysuu. Beioa
YPaBHEHHs, ONMCHIBAIOLIETO PACIIPOCTPAHEHUE
IIapaKCUaJIbHBIX CBETOBBIX Iy4KOB. Pemenne YUII
METOJIOM pazjesieHus nepeMeHHbIX (Meton dypee).
Jluneitnsle ogHopoansie I'Y. Anroputm pazaeneHus
IIEPEMEHHBIX. YUeT I'PaHUYHBIX U Ha4aJIbHbBIX
ycioBuil. CBONCTBO OPTOTOHAIBHOCTHU JIJISI CUCTEMBI
byukumii. Ananus pemenus YUII meromom
pasnenenus nepeMeHHbIX. [IpeoOpa3zoBanue 3a/1auu C
HeoxaHopoaubeimu I'Y B 3amauy ¢ oqHopoaubMu [Y.
3asiaua TEMIONPOBOJHOCTH € IPOM3BOAHOM B I'V.
CoOcTBeHHbIE 3HAUEHUSI U COOCTBEHHbIE (PYHKIIUU.
3amava [lItypma-JInyBuiis. TUmbl KpaeBbIX YCIOBUH.
Merton uHTEerpanbpHbIX peodpazoBanuii. Cxema
aJIropuTMa pelieHus 3a/1aqd METOA0M MHTETpaJIbHbIX
npeoOpaszoBanuil. [Ipsimoe u oOparHoe
npeoOpazoBanue. Buabl HHTErpagbHBIX
npeoOpa3oBanuil. HTErpansHoe npeobpazoBaHue
KaK pa3yIoKeHue (PYHKIUH B HEKOTOPBIH CIIEKTP
KoMItoHeHT. Pemenue 3anaun Ko (Ha mpumepe
YpaBHEHMsI TEIIONPOBOIHOCTH) METOI0OM
npeoOpazoBanust Oypbe. AITOPUTM PEIICHUS U €TO
peanu3anus. AHanu3 peueHus, GpyHkuus [ puna
(pynkuus nctounuka). Puznyeckass HHTEPIPETALUS
pewenus. [IposBnenne npuHLIKIIA CYyNIEPIIO3UIIHH.
VYcenoBust npuMeHUMOCTH npeoOpazoBanust Pypre u
npeoOpaszoBanus Jlamnaca mst YUII

HUroro

8

OIIK-2,
[1K-1

3 OcHOBHBIE ypaBHEHUS
MaTeMaTH4ecKol (pU3HKH.
BonHoBoe ypaBHeHME.
VYpasuenue [Ipéaunrepa.
Henunelinbie BOTHOBBIE
YpaBHEHHUS.

BriBox ypaBHEeHMI akyCcTUKU. BoilHOBOE ypaBHEHUE.
®opmyna Kupxroda. [punnun [toiirenca.
AkycTuueckas uHTepnperanus. [ paHuyHble yCI0BUS
JUUIsL aKyCTUYECKUX BOJIH. YpaBHeHue [ enpMroibiia.
YpaBHEHUS TEOPUM YIIPYTOCTH. YPABHEHHUS YIIPYTUX
konebanuil. YpaBuenue llIpénunrepa B KBaHTOBOI
MEXaHHMKE U ONTHKE BOJHOBOJOB. HenuHeliHoe
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ypaBHuenue lllpénunrepa. Ypasuenue Kopresera-ne
®pwu3za. Comuronsl. KpaeBbie 3aga4un nudpakiuu s
CBETOBBIX BOJIH.

Hroro 6
4 OcHOBHBIE YypaBHEHUsI  MaremaTu4ecKoe MOACIUPOBAHUE FIEKTPUUECKUX 6 OIIK-2,
MaTreMaTu4ecKoi (PU3UKH. TMPOIECCOB U ONTHUYECKUX SBJICHUN HA OCHOBE [IK-1
VYpaBuenue I[lyaccona. ypaBHeHU MakcBesia. YpaBHEHUS AJIEKTPOCTATUKH.
CoOcTBEHHEBIE YHCIa U OOBbEeMHBIHM MOTEHIMAJ, €I0 CBOMCTBA.
coOcTBeHHbIE (YHKIIMM  DJIEKTPOCTaTUYECKasi HHTEpPIpeTalus 00beMHOTO
oneparopa Jlariaca. noreHuuana. Gusndeckas HHTEpIPETALUs OCHOBHBIX

Crneuunanbible GYHKIMH. TPAHUYHBIX YCIOBUN B AJIEKTPOCTATHUKE.
HccnenoBanne OCHOBHBIX KPAeBbIX 3a/1ad JJis
ypaBHeHus Jlannaca. YpaBaenue [lyaccona.
O060011eHHbIe PYHKIIMU U UX CBOMCTBA.
Cunrynsipabie 00001eHHbIE (YHKITUH, ACIIbTa-
¢bynkus Jupaka. DyHnaMeHTaIbHbIE PEIICHUS IS
ypaBHEHU MaTemMarnueckon pusuku. Meton
¢ynkuuu ['puna. [locrpoenune @pynkuuii I'puna.

Hroro 6

Hroro 3a cemecTp 24

5.3. Pazaesbl AMCHMILIMHBI M MEKIMCUMILUIMHAPHBIE CBSI3H ¢ 00ecneYnBAKIUMHY (TPeAbLTYIIIUMHU)
U oOecnieynBaeMbIMU (MOCJAEAYIONIUMHU) JUCHTUIIIMHAMU
Paznenbl qTUCHUIUIMHBL M MEXIUCHUIUTMHAPHBIE CBSI3U C 00ECTIEYMBAIOMIMMHE (TPEABIAYIIIUMU) U
obecrnieunBaeMbIMHE (TTOCIICIYIOIIMMH ) TUCIUTUTHHAMY TTPEICTABICHBI B Tabmwmie 5.3.
Tabnuua 5.3 — Pa3nensl AUCHUTUIMHBL M MEKIUCIUILTHHAPHBIE CBSI3U

Ne pa3nennoB naHHOM NMCUMIUIMHBL, AJ11 KOTOPBIX
HEOOX0IMMO H3yYeHHe 00eCIeYMBAIOIIUX U
o0ecreunBaeMbIX TUCLUILINH

1 2 3 4

[IpenmecTByronme JuCIUIIITMHBL

HanmenoBanmue JUCHUITIINH

1 Maremarnka + + + +
2 Maremarnueckie OCHOBBI €CTECTBEHHO- + + + +
HAy4YHOTO 00pa30BaHUs

3 MareMaTnyeCcKue OCHOBBI TEXHUYECKOTO + + + +

o0Opa3oBaHUs

[Tocnenyromuye TMCUUTUIAHBI

1 AKycTOoONnTHYECKHE METOIbI 00pabOTKU

uH(popMaIu * + + +
2 BzanmojeicTBrE ONTHYECKOTO U3ITYISHUS C + + + +
BELIECTBOM

3 BonokoHHast onTuka + + + +
4 UnTerpanpHas ONTUKA + + + +
5 Henunelinas onTuka + + + +
6 OnTuueckue MeToibl 00paboTKU HH(pOpMATUU + + + +
7 PactipocTpaHeHHE JTa3€PHBIX MTyYKOB + + + +
8 ®uzuka + + + +
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5.4. CooTBeTcTBHE KOMIIETEHIIM I, GOPMUPYEMBIX MPH U3YyYEeHUH TUCHUILUIMHBI, U BUA0B 3aHATHI
CootBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPH H3yYECHUH AUCHMIUIUHBL, U BHUJIOB 3aHITHUN
IpeCTaBICHO B Tabmuie 5.4.
Tabnuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (DOPMHUPYEMBIX MPU HM3YyYEHWW IUCIUIUIMHBI, U BHUJIIOB

3aHSITUN

0] )

E = Bupl 3aHsTHIA

ZE = o s o s . . S s . DOpMBI KOHTPOJIA

X = = o= o X o I = O o \© LU = v

OIIK-2 + + + + KonTpomnpHnas pabdora,
Otuer no n1aboparopHoO
pabote, Onpoc Ha 3aHATHUSAX,
3auer, Tect

ITK-1 + + + + KonTpomnpHas pabdora,
Otuer no n1aboparopHoO
pabote, Onpoc Ha 3aHATHUSAX,
3auer, Tect

6. UnTepakTHBHBIE MeTOABI M GOPMbI OPraHU3alMU 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHble paboThI

HaunmenoBanue naboparopHsix paboT npuBeaeHo B Tadbmauue 7.1.
Tabnuna 7.1 — HanmeHnoBaHue 1ab0paTopHBIX paboT

Ha3zBanus pasnenos

o€
MK
0oC
M
bIC
KO

HanmenoBanue nabopaTopHbIX padboT

1 MoaenupoBaHue
MPOLECCOB U SIBJICHUI B
(bU3HUKE U ONTHKE

2 OCHOBHBIE ypaBHEHUS
MaTreMaTH4ecKoil u
ONTUYECKON (pU3MKH.
YpaBHEeHUs
TETUTOTIPOBOTHOCTH H
mubdy3un. Judpaxius
CBETOBOTO ITyYKa B
napakcuaiTbHOM
MPUOITMIKEHUH.
AHanuTHYECKHE METO/IbI
peIIeHus KPaeBbIX U
HECTALlMOHAPHBIX 3aJ1ad.

3 OcHOBHBIE ypaBHEHUS
BonnoBoe ypaBHeHHE.

Henuaelinpie BOJIHOBEIE
YpaBHEHUS.

4 OCHOBHBIE YpaBHEHHUS

VYpasuenue [lyaccona.
CoOcTBeHHbIE YKCca U
coOcTBeHHBbIE (DYHKIUU
omneparopa Jlarmaca.

3 cemecTp

Pemenue ypaBHeHMI B YaCTHBIX POU3BOJHBIX 4 OIIK-2,
rurnepOOIMIECKOro THIIA IK-1

MaTeMaTH4eCcKol (U3HKH.

VYpasuenue llIpénunrepa.

MaTeMaTH4eCKON (PU3HKH.

Hrtoro

N

MogenupoBanue napadoIMuecKuX ypaBHEHUH B OIIK-2,
YaCTHBIX MPOU3BOJHBIX 10 cxeMe Kpanka—Hukoncona [K-1

HUroro 4

IIpocTpaHCTBEHHBIE COIMTOHBI B KEPPOBCKOM Cpejie ¢ 4 OIIK-2,
HACHIIIEHUEM HEJIMHEHHOCTH I1K-1

HUroro 4

Pemenne nuddepeHnnaabHbIX ypaBHEHHM 4 OIIK-2,
AIITMITUYECKOTO TUIIA [K-1

Hroro 4
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CrneuunanbHble QYHKIIHH.

Hroro 3a cemecTp

16

8. IIpakTHyeckue 3aHATUA (CEMUHAPBI)

HanMeHoBaHMe MpaKTUUECKUX 3aHATHN (CEMUHAPOB) MpUBEICHO B Tadmuie 8.1.
Tabnuua 8.1 — HaumeHoBaHUE IPAaKTUYECKUX 3aHATHI (CEMUHAPOB)

9. CamocrosiTeibHasA padoTa

) o]
Ha3zpanus pa3znenos HauMeHOBaHHE MPAKTHYECKHX 3aHsTHIT (cemuHapoB) ; S £ 2, = & S
3 cemecTp
1 MognenupoBanue Knaccugukanus TMHEHHBIX ypaBHEHUH BTOPOTO 2 OIIK-2,
MPOIECCOB U SIBJICHUM B MOpPsJIKA. [1K-1
W3UKE U ONTHUK
b c Juddepennnanbabie oneparopsl U KIacCHPUKALNs 2
BEKTOPHBIX TOJICH
Hroro 4
2 OcHoBHble ypaBHeHus1  KpaeBas 3aia4a 11 OTHOPOAHOTO YPABHEHUS OIlIK-2,
MaTeMaTH4eCcKoi 1 TeronpoBonHocTU. Juddysus. Judpakums [IK-1
ONTUYECKOH (PU3UKH. MapaKCHaIbHBIX MYYKOB
BHEHUS
Ypasne OnHopoaHoe BoHOBOE ypaBHeHue: Kpaeas 3anaua. 2
TEIUIONPOBOTHOCT
POBOZ uu ®opmyna Jlanambepa pemenus 3aaaun Komum

muddysun. Judpakmums
CBETOBOTO IMyYKa B Hroro 4
apakCUaJIbHOM
MPUOJIMIKESHUH.
AHaIUTHYECKHAE METOIBI
pelleHus: KPaeBbIX U
HECTAIl[MOHAPHBIX 3a/a4.
3 OcHoBHble ypaBHeHUs1  YpaBHenue lIpénunrepa 6 OIIK-2,
Maremaru i . -

YECKON (U3HKHU Vitoro IK-1
BonnoBoe ypaBHeHHE.
Ypasuenue lIpénunrepa.
HenuHelinble BOIIHOBBIE
YpaBHEHMS.
4 OcHoBHble ypaBHeHuss  Kpaeble 3amaun 1151 ypaBHeHus Jlamnaca OIIK-2,
MaTreMaTu4ecKkon (PU3HKH. Vrtoro [K-1
VYpasuenue [lyaccona.
CoOcTBeHHbIE YKca U
coOcTBeHHbIE (PYHKIUU
omneparopa Jlamnaca.
CrneunanbHble (QYHKIHH.
Hroro 3a cemectp 18

Bunel camocrosTenbHOl paboThl, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHILIMHU MPE/ICTABICHBI B

tabmuue 9.1.
Tabnuua 9.1 — Bunel caMmocTosTenbHON padOThI, TPYIOEMKOCTh U (hOpMUPYEMBbIE KOMITETEHIIUU
Butbl caMOCTOSATETHHOM g 428 E
Haspanus pasaenos g 5552 2 DOpMBI KOHTPOJISt
paboTbI © 3 EB 2
3 cemecTp
1 MognenupoBanue ITonroroBka k 2  OIIK-2, KonrponbHas pabora,
MPOIECCOB U SIBICHUM B MPAKTUYECKUM 3aHATHUSIM, IK-1 Ompoc Ha 3aHATHUSAX,
(du3uKe U ONTUKE CeMHMHapaM Otuer o maboparopHoii
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IToaroroBka k
HpaKTI/I‘-IeCKI/IM 3aHATHUAM,
CeMHHapaMm

paborte, Tect

[TpopaboTka JTEeKIIMOHHOTO 1
marepuala
OdopmieHre 0T4eTOB 10 4
J1abopaTopHBIM paboTam
[TonroroBka k 2
KOHTPOJIbHBIM paboTam
Utoro 11
2 OcHoBHble ypaBHeHuss  [loaroroBka k 2 OIIK-2, Omnpoc Ha 3aHATHSX,
MaTeMaTU4eCKON 1 MPAKTUYECKUM 3aHSATHUSIM, IK-1 Otyet mo naboparopHoi
ONITUYECKOW (PU3UKH. CEeMHHapaM pabore, Tect
VYpaBHeHus
p [ToaroroBka k 3
TEIUIONPOBOTHOCTH H
CILIOTIPOBOAHOC MPAKTHYECKUM 3aHATHIM,
u 17078
mpPysHu. Jiadpaiips ceMuHapaMm
CBETOBOT'O ITyYKa B
1apaKCHAIBHOM [IpopaboTka JIEKITMOHHOTO 2
IPUOTVKEHUH. Marepuajia
AHAJINTAYECKHE METOIBI  O(hOpMIICHHE OTYETOB 110 4
PCIICHHA KPACBBIX H 1a0opaTopHbBIM paboTam
HECTAI[MOHAPHBIX 3a/1a4.
Htoro 11
3 OcHoBHble ypaBHeHus:  [loaroroska k 6 OIIK-2, KonrponbHas paboTa,
MaTeMaTH4eCcKON GU3MKHU. MPAKTUYECKUM 3aHSITUSIM, [1K-1 Omnpoc Ha 3aHATHSX,
BonnoBoe ypaBHeHue. CceMHHapam Otuet no mabopaTopHOit
VYpasnenue IIpénunrepa.
Hp . pel pa [TpopaboTka JIEKITMOHHOTO 3 pabore, Tect
WHEHHBIC BOJTHOBBI
CITMHCHHBIC BOHOBRIC  \ arepuana
YpaBHEHHUS.
Odopmienne 0T4eToB 10 4
nmabopaTopHBIM paboTam
[TonroroBka k 2
KOHTPOJIbHBIM paboTam
Uroro 15
4 OcHoBHbIE ypaBHeHHsT  [loaroroska k 4  TIK-1, KonTposnbHas pabora,
MaTeMaTH4eCcKol (GU3MKHU. MPAKTUYECKUM 3aHSTUSIM, OIIK-2 Ornpoc Ha 3aHATUSX,
VYpasuenue I[lyaccona. CeMHMHapaM Otuet no naboparopHoii
CoOcTBeHHbIE Uncna U te, Tect
5 cia [TpopaboTka JIEKIIMOHHOTO 3 pabore, Tec
TBEHHBI
coOCTBeHHBIE (DYHKITUU MaTepHana
oneparopa Jlannaca.
CriennanbsHble QYHKIUH. Odopmirenne 0T4ETOB 110 4
n1a0opaTopHBIM paboTam
IToaroroBka k 2
KOHTPOJLHBIM paboTam
Htoro 13
Hroro 3a cemectp 50
Uroro 50
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10. KypcoBoii npoexkT / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeiiTuHrOBasi cucTeMa JJIsl OLEHKH YCIIeBaeMOCTH 00y4YaroIIMXcst

11.1. baajbHble OLEHKHU IJIS 3J1eMEeHTOB KOHTPOJISI
Tabmuna 11.1 — bayutbHBIC OIIEHKH JIJIS1 SJIEMEHTOB KOHTPOJIS

N . MaxkcuMasibHBII
. MakcumanbHbIN MakcumanbHbIN
DneMeHThI Y4eOHOM OaJt 3a rnepuon Bcero 3a
6amt Ha 1-yto KT ¢ Gamnn 3a nepuon
JESITETbHOCTH mexnay 2KT u na cemMecTp
Hayana ceMectpa Mexay 1KT u 2KT
KOHEII ceMecTpa
3 cemecTtp
3auer 10 10
KontponpHas padota 7 7 7 21
Ormpoc Ha 3aHATUAX 5 5 5} 15
Otyet no naboparopHOM 10 12 12 34
pabore
Tect 6 6 8 20
Hroro makcumym 3a 28 30 42 100
TIEPUOJT
Hapacratomum urorom 28 58 100 100

11.2. IlepecyeT 0a/1J10B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKH
[TepecueT 6aUIOB B OLIEHKH 32 KOHTPOJIbHBIC TOUYKH MPeIcTaBiIeH B Tadmmme 11.2.
Tabnmuna 11.2 — Ilepecuer 0aiioB B OLIEHKH 32 KOHTPOJIbHbIE TOUKU

baynel Ha 1aTy KOHTPOJIBHOW TOUKHU Onenka

> 90% ot MakcuManbHON cyMMbl OaioB Ha aaty KT 5

Ot 70% no 89% ot makcumanbHOK cymMbl OaisioB Ha gaty KT

4
Ot 60% 10 69% OoT MakcUManbHON cyMMbI OaiioB Ha nary KT 3
2

< 60% oT MakcuManbHON cyMMBbI O6astoB Ha aaty KT

11.3. Ilepecyet cymMMbl 02/1710B B TPAAUIIMOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl 0aIoB B TPAJULMOHHYIO M MEXIYHApOIHYIO OLIEHKY IPEICTaBJIEH B TaOIUIE
11.3.
Tabnuua 11.3 — [Iepecuer cymMBbl OalIoB B TPAAUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY

Htorosast cymma Ganos,

Onenka (I'OC) YYHUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (oTuyHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85-89 B (ouensn xoporo)

4 (xopolo) (3a4TeHO) 75-84 C (xoporto)
70-74
65 - 69 D (ynoBneTBopUTEIHHO)

3 (YIOBIETBOPUTEIHHO) (3aU4TEHO) 50 - 64 E (HocpeicTaeHo)
2 (HeynOBIIETBOPHTEHHO) (HE Hwmxe 60 6ammos F (meynoBneTBopHUTEIBHO)

3a4TEHO)
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12. Y4yeOHO-MeTOAUYECKOE 1 MH(OPMALIMOHHOE 0OecrieYeHre JUCHMIITIMHBI

12.1. OcHoBHas JquTEpaTypa
1. Beicmas maremaruka III. ®ynkmum kxoMmrimiekcHOro mnepeMmeHHoro. Psmel. MHTErpanbHbIC
npeoOpa3oBaHus [DIEKTPOHHBINA pecypc]: YuebHoe mocobue / Marasunnukos JI. U. - 2012. 206 c. -
Pexxum noctyma: http://edu.tusur.ru/publications/2258 (nara obpamenus: 16.07.2018).
2. @oropedpaktuBHbIE 3()(HEKTHI B AIEKTPOONTHUECCKUX KpUCTAIIaX [DIEeKTpOHHBIN pecypc]:
Yuebnoe mocobue / lllannapos B. M., Mannens A. E., lllangapos C. M., Bypumos H. U. - 2012. 244 c. -
Pexxum noctyna: http://edu.tusur.ru/publications/1553 (mara obpamenus: 16.07.2018).

12.2. lonosiHuTeIbHAS JIUTEPATYPA

1. Meronsl maremarnyeckoit gusuku : Kypc nexuwmii / B. M. Ymakos, 1O. B. I'punses, C. B.
Tumuenko, JI. JI. Munbkos; Pex. B. M. Vinakos ; MunuctepctBo oOpa3oBanusi Poccuiickoit denepanuu,
ToMckuii rocymapcTBEHHBI YHHBEPCUTET CHCTEM YIpaBieHHs U paauosiekTponuku, Kadenpa
MPUKIIAIHON MareMaTHKu U uHpopmaruku. - Tomck : TMIZIO, 2003. - 144 c. : un. - bubauorp.: c. 144.
(maymuue B 6ubimotexe TYCYP - 138 2k3.)

2. OcHOBBI (U3MYECKON M KBAHTOBOW ONTHUKH [DNEKTPOHHBIA pecypc|: YueOHoe mocobue /
[anmapor B. M. - 2012. 197 c. - Pexxum noctyna: http://edu.tusur.ru/publications/750 (nara oGparieHus:
16.07.2018).

3. Bsexaenwue B ontudeckyo UMKy [IneKTpoHHBIN pecypc]: Yuebnoe nocobue / Hangapos C.
M. - 2012. 127 c. - Pexxum noctyna: http://edu.tusur.ru/publications/2196 (nara obpamenus: 16.07.2018).

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s3aTe/ibHbIC Y4eOHO-MeToANYeCKHe MOco0us

1. Pemenue ypaBHEHUH B YaCTHBIX MPOHM3BOJIHBIX TUIEPOOIMYECKOTO THMA [DIEKTPOHHBIN
pecypc]: Meronudeckue ykasanus K jaboparopHoii padote / I'eiiko I1. I1. - 2012. 15 c. - Pexxum gocryma:
http://edu.tusur.ru/publications/2346 (nara o6pamenus: 16.07.2018).

2. MopnenupoBanue mapaboIUYEeCKUX ypaBHEHHUH B YaCTHBIX MPOHM3BOAHBIX MO cxeme KpaHka—
Hukoncona [DnexTpoHHbIN pecypc]: Meroauueckue ykasaHus K jgaboparopHoii pabote / T'efiko II. IT. -
2012. 14 c. - Pexxum nocrymna: http://edu.tusur.ru/publications/2347 (mara oopamenus: 16.07.2018).

3. Pemenue nuddepeHIMANBHBIX YpPaBHEHHM SUTMIITUYECKOTO TUIA [DIEKTPOHHBIN pecypcl:
Meromnueckne ykazanusi K jaboparopnoit padore / Ieiiko II. IT. - 2012. 12 c. - Pexxum pgocryma:
http://edu.tusur.ru/publications/2348 (mara obpamenus: 16.07.2018).

4. TlpocTpaHCTBEHHBIE COJIMTOHBI B KEPPOBCKOM Cpelle C HaChIIIEHUEM HEJIWHEHHOCTH
[OnexTpoHHBI pecypc]: Meronuueckue ykasaHus K jaboparopHoit paGore / MarasunaukoB A. JI. -
2012. 21 c. - Pexum goctyna: http://edu.tusur.ru/publications/2350 (nata obpamenus: 16.07.2018).

5. VYpaBHeHUS oNTOPHU3UKHU [DNEKTPOHHBIN pecypc]: MeTtonuueckue ykazaHus K MPaKTHYECKUM
3ansatusm  /  Teiiko II. II., Ilawmapos C. M. - 2012. 38 c¢. - Pexum gocryna:
http://edu.tusur.ru/publications/2538 (nara obpamenus: 16.07.2018).

6. VYpaBHeHuss onrogu3ukd [DNEKTPOHHBIH pecypc]: YdueOHO-MeToaudeckoe Mmocodue To
camoctosiTensHO  pabore / Illammapos C. M. - 2012. 13 c¢. - Pexum pgocryna:
http://edu.tusur.ru/publications/2543 (nara oopamienus: 16.07.2018).

12.3.2. YueOHO-MeTOAUYECKHE TOCOOMS ISl JIMI ¢ OTPAHMYCHHBIMHU BO3MOKHOCTSIMU 310POBbS M
HHBAJIN/10B

Y4eOHO-MeToIuYeCKHEe MaTeprallbl Il CaMOCTOSATENbHON U ayAUTOPHOM pabOThl 00yJarommxcs
U3 YKCIIA JIUL C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/I0POBbsl M MHBAJINIOB MPEAOCTABISAIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS UH(POPMALIIH.

JL1st 1M1 ¢ HAapYIIeHUSIMH 3PeHusI:

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JI1s1 M1 ¢ HAapYIIEeHUsIMH CJIyXa:

— B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;

— B Ie4aTHoO (hopme.

JIst M1 ¢ HapyLIeHUsIMH OTIOPHO-ABUTIaTe/ILHOI0 annapara:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;
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- B Tie4aTHOU (opme.

12.4. TIpo¢eccuonabHbIe 0a3bl JAHHBIX M HHPOPMAILMOHHBIE CIIPABOYHbIE CHCTEMBI

1. Tlpn u3ydeHUH TUCHMIUIMHBI PEKOMEHAYETCs MCIOIb30BaTh 0a3bl JaHHBIX, WH(POPMALMOHHO-
CIIPaBOYHBIE W TMOMCKOBBIE CHUCTEMBI, K koroppiMm y TYCYPa ectp  nmoctryn
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MarepuajibHO-TEXHUYECKOe o0ecredeHue M CIUIIMHBI U Tpedyemoe NporpaMmMHoe
ob0ecrnieyenmne

13.1. O0mue TpedGOBaHUSI K MATEPHAJIBLHO-TEXHUYECKOMY U IIPOTPAMMHOMY 00ecIe4eHH 0
AMCHMILINHBI

13.1.1. MarepuajibHO-TeXHHYECKOEe U POrPAMMHOe o0ecnedyeHne JJIsl JJeKIMOHHBIX 3aHATHI
Jlns mpoBenieHus 3aHATUM JIGKITMOHHOTO THWITA, TPYIIIOBBIX M WHAWBUIYaJbHBIX KOHCYJIBTAIUH,
TEKYIIETO KOHTPOJS W MPOMEKYTOYHOW aTTeCTallMy HMCIIOJIb3YeTCsl yueOHas ayIuTOpHUsl ¢ KOJTHYECTBOM
MOCaJI0YHBIX MECT He MeHee 22-24, 000pynoBaHHas TIOCKOW M CTaHAApTHOH yueOHoM Mebennto. MeroTcs
JEMOHCTpAIIMOHHOE 000pyIOBaHNWE M y4eOHO-HAINIATHBIE TOCOOWs, O0ECIEUMBAIONIUE TEMATHUECKHE
WJUTFOCTPAITUH TI0 JIEKIIMOHHBIM pa3ziesiaM JUCIUTIIUHBI.

13.1.2. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe o0ecnedyeHue IJisl MIPAKTUYeCKUX 3aHATHI

YyebOnas 1aboparopus

yueOHasi ayauTopus JUIsl MPOBENCHUS 3aHATHI MPaKTUYECKOTO THIA, ydeOHas ayquTOpHs UL
MIPOBEJICHHS 3aHATUH JTa0OpAaTOPHOTO THUIMA, MOMEIIEHUE IJi1 KYPCOBOTO MPOEKTUPOBaHUs (BBIMOIHEHUS
KYPCOBBIX paboT), MOMEIICHHE JJIsI TPOBEIACHHUS TPYIIIOBBIX ¥ HHIUBUIYATbHBIX KOHCYIBTAIIHMA

634034, Tomckas obmnacte, . Tomck, Bepmnnuna ynuna, a. 74, 110 aya.

Onucanue uMeroIerocs 000pya0BaHus:

- JJaboparopusbie cTeHab! (6 mT.);

- U3smepuTenbHble IpubOpHL;

- Jlocka MarHUTHO-MapKepHasi;

- Ontrnyeckas ckampst OCK-4;

- [Tomemenue ns XxpaHeHus: yaeOHOTo 000pyI0BaHMUS,

- Kommutekt ciennanu3upoBanHol yueOHOW Mebenu;

- PaGouee mecto npenogaBaress.

[TporpammHoe obecrieueHne He TpeOyeTcs.

13.1.3. MaTrepuajbHO-TEXHHYECKOE U MPOrpaMMHoe ofecrieyeHne A5 J1a00paTopHbIX padoT

VYyeOnas naboparopus

yueOHasi ayAUTOpHs Ul NPOBEIEHHs 3aHATUI MPAaKTUYECKOTro THMA, ydeOHas ayquTopus A
MIPOBENEHUS 3aHATHI J1a0OpPaTOPHOTO THIIA, TIOMEIIEHHE I KYPCOBOTO MPOEKTHPOBAHUS (BBITTOITHEHUS
KypCOBBIX pa0oT), MOMEIIEHHUE [T IPOBEIECHUS IPYNIOBBIX U MHANBUIYAIbHBIX KOHCYIbTALIUI

634034, Tomckast obnacts, . Tomck, Bepiununa ynuna, a. 74, 110 ays.

Onucanue uMeronierocs 000py10BaHuUs:

- JJaboparopusbie cren bl (6 mT.);

- 3mepurenbHble TPUOOPHI;

- Jlocka MarHuTHO-MapKepHas;

- Ontrnueckas ckambst OCK-4;

- [Tomemenue ns XxpaHeHus: yaeOHOTO 000PYIOBaHMUS;

- KommiekT cnenuanu3upoBaHHOM yaeOHOM MeOemn;

- Pabouee mMecTo mpernogaBarelis.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.4. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe odecrneuyeHue IJIsl CAMOCTOSTEIbHOM padoThl
Jist camocTosTeNnbHOM paboThl MCTHONB3YIOTCS yueOHbIe ayAUTOpPHH (KOMIBIOTEPHBIE KIIACCHI),
PacmoIokKEeHHbIE 110 aJipecam:
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- 634050, Tomckast o6macTb, . Tomck, Jlennna mpocriekT, 1. 40, 233 ay.;

- 634045, Tomckas obmacTs, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 aygx.;
- 634034, Tomckast ob6nacTs, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;

- 634034, Tomckast o6macTs, T. ToMmck, Bepmmanna ynuna, 1. 74, 207 ayn.

CocrtaB 000py1OBaHUS:

- yaeOHast meOerb;

- komneroTepsl kinacca He Hike [I9BM INTEL Celeron D336 2.8I'T. - 5 mit.;

- KOMIBIOTEPHl MOIKIOUYCHBI K ceTu «VHTepHEeT» U 00eCleYMBAOT JOCTYN B AJICKTPOHHYIO
nH(}pOpPMAITMOHHO-00pa30BaTEIBHYIO CPElYy YHUBEPCHUTETA.

[Tepedenp nmporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajJibHO-TeXHUYECKOe o0ecnedeHne TUCHUIIIHHBI ISl JIMI ¢ OTPAHUYEeHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSI U HHBAJIM/10B

OcBoeHUE NUCHUMIUIMHBI JIMIIAMU C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 370POBbS U MHBAIHIAMU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB O0YUEHHS OOIIEro U CIelUaaIbHOTO Ha3HAYCHHUS.

[Ipu 3aHsaTUsX ¢ OOydalOIIMMHCS € HAPYUIEHHMSIMH CJyXa MPEIyCMOTPEHO HCIOIb30BaHUE
3BYKOYCWJIMBAIOLLIEH amnmaparypbl, MYJIbTUMEAUNHBIX CpPEICTB U JPYrUX TEXHUYECKUX CPEICTB
npreMa/mepenadd yaeOHoW WH(POpPMAIMU B JOCTYIMHBIX (hopMax, MOOMIBHOH CHUCTEMBI MPEIOIaBaHUs
i 00y4aronuxcsi ¢ UHBAIMIHOCTBIO, MOPTaTUBHOM MHAYKIIMOHHOW CHUCTEMbI. YueOHasi ayAuTOpUs, B
KOTOPOH 3aHUMAIOTCSI OOydalolIuecsi C HapYyIICHUEM cliyxa, 00OpyIOBaHA KOMITBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOM, BUICOTEXHUKOU, FIEKTPOHHOMN JOCKON, MYIbTUMEIUUHON CUCTEMOI.

[Ipu 3aHATHAX ¢ OOYYAIOMIUMHUCS ¢ HAPYLIEHUSIMU 3PEeHUSIMU TIPETYCMOTPEHO UCIIOIB30BaHUE B
JIEKIMOHHBIX U YY€OHBIX ayAUTOPUSIX BO3MOXKHOCTH IIPOCMOTPA YAAJIEHHBIX 00BEKTOB (HapuMep, TeKCTa
Ha JIOCKE WM Cllaii[ia Ha KpaHe) MPpHY MOMOIIY BUICOYBEIUIUTENEH sl KOM(DOPTHOTO MPOCMOTPA.

[Ipu 3aHATHAX ¢ OOYYAOIIMMHUCA € HAPYLIEHHMSIMH OIOPHO-IBHUIraTeJIbHOIO amnmapara
WCIIONB3YIOTCSl aJbTepHATUBHBIE YCTPONCTBAa BBOJAa WH(MOpPMAIMM W JAPYTHe€ TEXHUYECKHE CPEJCTBA
npuema/mepenadu ydeOHOW HMH(pOpMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOyuYeHMS JUIS
JIozie ¢ MHBAJIMIHOCTHIO.

14. OneHovHbIE MaTepvaJabl  METOAMICCKUEC PEKOMECHAAIUH M0 OPraHU3allui U3YyYCHUH
AUCHHUITIJIMHbI

14.1. Conepma}me OLCHOYHBIX MaT€puaJOoB U METOAUYECCKHUE PCKOMECH AL
I[J'IH OLCHKHU CTCIICHH C(l)OpMI/IpOBaHHOCTI/I H YPOBHS OCBOCHHUSA 3aKPCIVICHHBIX 3a JUCHUILIMHON
KOMHGTGHHI/II\/JI HCIOJIB3YIOTCA OICHOYHBIC MaTCpUalibl B COCTABE!

14.1.1. TecToBBIE 3aHaHUSA
1.Kakoe ypaBHEHHE B YACTHBIX IIPOU3BOIHBIX SIBISETCS HILTUIITUYECKUM
U ,0U
a) BOJIHOBOE ypaBHEHHE ——— = a >
ot 19)4
, 0°U

ou
o aBaHenne Oyppe — = a
) yp ypre — pvE

o°U oU
> T2 =0
OX oy

r) ypaBuenue XU, +U  =sinx.

B) ypaBHeHue Jlamnaca

2. Kakoe u3 CJICAYHOIINX ypaBHCHI/II\/'I SIBIISICTCS JIMHEHHBIM
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-t
a) Utt=e Uxx+sm (®);
0) UU +U =0;
XX t
B) UXX+yUW:0;

r) xUyx+yU,+U?=0.

3. VkaxuTe BbIpakeHHe JJIsl 0OpaTHOro mpeodbpazoBanus Oypee.
+o0

a) F(o)= j f(t)e " 'dt ;

6) f(t)=— T F (o) exp(iot)do;
2w *

RICE=m

F) F(O)):m

4. VYkaxuTe COOTHOIICHHE e BpOfIJISI JJIA CBO6OI[HOFO JABVOKCHUS YaCTHULIbI B IIPOM3BOJIHbHOM
CTaOMOHAPHOM CHUJIOBOM IIOJIC:

a) kzl, m:%;
mv

h
0) E:l, k:%;
mv h
B) E:§kT;
2
r) E=ot.

5. Vkaxurte T AU QepeHnaibHOro ypaBHEHUS
=7 -7
o o .
34 — —2& —— Szindx =0
ox” )

a) IUTMIITUYECKUIA;
0) runepOoINUECKHil;
B) MapaOoINYeCcKuid;
I') TOPOUIaJIbHBIN.

6. CBeToBBIC MMYYKH C TIOTIEPEYHBIM paclpeie]IeHneM HHTEHCHBHOCTH, ONTMCHIBaeMbIe (PYHKITHEH
exp(—r?/r?) , HaspBarorcs. ..
a) TayCCOBBIMH ITyYKaMH;
0) GecceneBbIMH ITy4YKaMH,
B) IIyuKamu D¥pH;
') P€30HATOPHBIMU MTyYKaMH.

7. Kakoe ypaBHeHUE OnpesiessieT CYIeCTBOBAHUE COJTMTOHA U OIMCHIBAET €0 MOBEACHHE?

a) ypaBHeHue Kopresero-/le-Bpusa,
0) ypaBHeHue MakcBennia ;

CornacoBaHa Ha noprane Ne 39517 14



B) ypaBHeHUe HproToHa-JIeitOHMIIa;
r) ypaBHeHnue dDapanes.

8. B cpenax ¢ kKakuM THUIIOM HEJIMHEHHOCTH BO3MOYKHA TEHEPaIlUsi BTOPOU TapMOHUKH?
a) B OJHOPOJIHBIX JINHEUHBIX Cpeaax;
0) B cpefax ¢ KyOMYHOW HEJTMHEHHOCTHIO;
B) B Cpe/Iax ¢ KBaJIpaTUYHON HEJIMHEHHOCTBIO;
') B HEOJJHOPOIHBIX JIMHEHHBIX Cpefax.

9. lns1 cpenbl ¢ caMO(POKYCUPYIOLIMM TUIIOM HETMHEHHOCTHU pelIeHNe HETMHEHHOTO YpaBHEHUS
[lIpenuHrepa COOTBETCTBYET. ..

a) BpEMEHHOMY COJIUTOHY;

0) TEMHOMY COJTUTOHY;,

B) CBETJIOMY COJIUTOHY;

I') FayCCOBY ITYUKY.

10. Kakoe 13 Ha3BaHUii IPABHIILHO XapAKTEPU3YET ypaBHenue YU, + yu, =u?

a) KBa3WJIMHEHHOE ypaBHEHHE C YACTHBIMM ITPOU3BOIHBIMU BTOPOIO HOPSIIKA;
0) JIMHEtHOe ypaBHEHHE C YaCTHBIMH ITPOU3BOAHBIMH BTOPOTO MOPS/IKA;
B) KBa3WJIMHEHHOE YpaBHEHUE C YACTHBIMU IPOU3BOHBIMH IIEPBOTO MOPSIIKA;
I') JMHEMHOE YpaBHEHHE C YACTHBIMH POU3BOAHBIMU IIEPBOT0 MOPSAKA.

11. B xakoM BBIpaXCHHUH CBET OIHCAH C TIO3UINI KBAHTOBON MEXaHHUKH ?

B B
a) B omrrmueckoit ;ymae nytu OIL: OAI1 = cht =c I dt;
A A

0) 4yepe3 CKOpOCTh U TIOTOK dHepruu: ¢ =1/, / o€y, T1= [E, H} ;
B) IOCPEICTBOM SHEPTUU U uMMynsca poTtoHa: E = 7o, k=np;

r) B TIpE/ICTABNIEHHH B BUJIE TUIOCKOM Bomab E(F,t) = E, cos(wmt — k-F +@,) -

12. Kakoe u3 ypaBHeHUI He ABIseTca ypaBHeHHMeM Makcpesia?

r) Q=V[dPdt.

13 yKa)KI/ITe, KaKO€ U3 JaHHBIX ypaBHeHI/Iﬁ SIBIIACTCA ypaBHeHI/IeM HyaCCOHa:
o’u o
a) ~— + 7= 0 ;
oX° oy
o’u o s
— +— =8e¥sinbx;
oX° oy

o’u o

B) y—ayz

6)
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14 Kakoe 13 Ha3BaHHBIX NMPABUIIHHO OINpeAEeNsAeT TUIl ypaBHeHUus: AUu=07?
a) TUIepOOoINUECKOE;
0) HeITMHEeWHOE,
B) IapabOIMYECKOE;
r) ypaBHenue Jlamnaca.
15. Kakoe u3 Ha3BaHMii PaBIIBLHO ONPEEISCT TUIl ypaBHeHus AU =—f ?
a) ypaBHEHHE TUNIEPOOIMYECKOTO TUIIA,
0) HeTTMHEHOE YpaBHEHHUE,
B) YpaBHEHHE MMapadOIMUECKOTO TUIIA;

r) ypaBHenue Ilyaccona.

y ou  ,0u
16. Kakoe 13 Ha3BaHUI MOAXOAUT JJI YpPaBHEHUS ? =V ? +f?
X
a) OJTHOMEPHOE BOJTHOBOE YPaBHCHHUE;
0) ypaBHenue nuddysuu,
B) ypaBHeHue Ilyaccona;

r) ypaBHeHue Jlarmnaca.

17. Kakoe u3 nepeyrcieHHbIX YPaBHEHUH SBIISIETCS YPAaBHEHUEM TEIUIOTIPOBOAHOCTH ?

a) gz:; = azgé;? + g(z,t);
6) ff;‘ - azglif +9(z,t);
B) 2—7; = az% + g(z,t);
r % + ?;T?; = g(z, ).

18 Yenosue u(z,0) = f(z) mis ypaBHEHHUs! TEIUIONPOBOAHOCTH OIPEIEIISIET:

a) TEIJIOBOM MOTOK;

0) Ha4YaJBHYIO TEMIIEpaTypa CTEPKHS;

B) YCJIOBHE IOJIEPKAHUS Ha KOHIIE CTEPXKHsI yKa3aHHOM TeMIepaTybla;
I') CKOPOCTb PacIIpOCTPAHEHUs TEeIIa M0 CTEPIKHIO.

2
, 0°U

ou .
19. Cnaraemoe q (X, t) B ypaBHEeHHH TapabOIMUYECKOTO THITA i a P +q(X,t) umeer caeayrommii
X

(bu3nYeCKuil CMBICIT:
a) BHEIIHNE HCTOYHUKH TEIUIA;
0) BHEIIIHSS CHIIA;
B) BHYTPEHHHE HCTOYHHUKH TEILIA;
I') IJIOTHOCThH TEIUIOBOT'O IMOTOKA.

20. Kakoe YCJIOBHUC 3a0aCT TCHJ'IOPBOJ'IPIpOB&HHLIfI JIEBBIM KOHEI] CTCPIKHA:

ou(0,t) ou(0,t) ou(z,0) ou(z,0)
A~y 70 0 =0 B) =0 ) g =0
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14.1.2. Tembl OIPOCOB HA 3aHATHAX

Knaccudukanus muHeHHBIX ypaBHEHUH BTOPOTO MOPSIIKA.

Juddepennunanbable oneparopsl U KIacCH(PHUKaLXs BEKTOPHBIX TOIEH

KpaeBast 3amaya myis OIHOPOAHOTO YypaBHEHHs TerionpoBonHocTd. Juddysusa. dudpakmms
MapaKCHAILHBIX ITyYKOB

Opnopoanoe BonHOBoe ypaBHeHue: KpaeBas 3amaua. @opmyna [lamamOepa perieHus 3amadu
Komm

VYpasuenue llIpéaunrepa

KpaeBble 3amaun 11st ypaBHenus Jlamnaca

14.1.3. 3auér
1. OOuuii Bun nmuHEHOTO MU PEepeHIAIBPHOTO YpaBHEHUS BTOPOTO
HOPSIKA.
2. IIpouecc pasnencHus NEPEMEHHBIX B CIIy4ae OJHOMEPHOIO
yYpaBHEHHS TEIUIONPOBOAHOCTH, MU Dy3un U TUpaKIUK TapaKCHATBHBIX
IIy4KOB C JBYMS HE3aBUCHUMBIMU IIEPEMEHHBIMHU.
3. Kakue usnueckue npoueccsl 1 ONTHYECKUE SBICHHS OMHICHIBACT
runepooIn4eckoe ypaBHeHeHue?
4. Kakoe ypaBHEHHE Ha3bIBAETCS OAHOPOAHBIM JIMHEWHBIM
T depeHIraIbHbIM YPaBHEHUEM B YACTHBIX POU3BOIHBIX BTOPOTO MOpsIKa?
IIpuBenuTe npuMepsl TAKUX YPaBHEHUH.
5. BeinomnHuTe nmpouecc pasneiacHys IEPEMEHHBIX B ClIydae YPaBHEHUS C
JIByMsI HE3aBUCUMBIMH IepeMEHHBIMU. YTO Takoe. napaMeTp paszesieHus?
6. Kakoe ypaBHeHUe Ha3bIBAETCS YpaBHEHUEM [1apabOIMYeCcKOro Tuma?
IIpuBeauTe npuMepsl.
7. Hanumvre oOmmii BUJ ypaBHEHUS KoleOaHUH.
8. BrinmonHuTe nmpouecc pasieneHus IepeMEHHbIX B CIIy4ae YpaBHEHMSI C
TPEMs HE3aBUCUMBIMU [IEPEMEHHBIMU; CKOJIBKO IIAPaMETPOB Pa3IEICHUS Mbl
OyzeM UMeThb B 3TOM cliydae?
9. Kakue ¢usnueckue npoueccsl ¥ ONTHYECKUE SIBIICHUS OIMChIBAET
napabojandeckoe ypaBHeHHue?
10. BriBenuTe ypaBHEHHE TEIUIONPOBOIHOCTH.
11. Kakue BEeKTOpHBIE MOJISl HA3bIBAIOT MOTEHIIUATHLHBIME?
12. Kakne BEKTOpHBIE MOJIS1 HA3bIBAKOT COJIEHOUAAILHBIMU?
13. Kakue noss Ha3pIBalOT FapMOHUYECKUMHU?
14. Kakue GpyHKIIMM HA3bIBAIOT TAPMOHUYECKUMU?
15. BeiBequTe BOJIHOBOE YPAaBHEHME C HCIIOIb30BAHNEM YPABHEHUMN
Makcseinna.
16. BeiBeuTe ypaBHEHHE, OMMCHIBAIOIIEE PACTIPOCTPAHECHHE
NapaKCHAIBHBIX CKAJISIPHBIX ITyYKOB.
17. BBIOJIHATE MPOLIECC PA3/AEICHUS IEPEMEHHBIX B CIIydae
OJHOMEPHOTO BOJIHOBOTO YPaBHEHUS C IByMsI HE3aBUCUMBIMU NIEPEMEHHBIMH.
18. Kakoe ypaBHEeHUE Ha3bIBA€TCA YPaBHEHHUEM JUIMITUYECKOTO TUIA?
[TpuBenuTe NpUMeEpBHI.
19. ChopmynupyiiTe KpaeBble 3a/1a4u JIJIs1 ypaBHEHUS
TEIUIONPOBOIHOCTH.
20. BBITTOJIHUTE MPOLECC PA3ACICHUS IEPEMEHHBIX B CIIy4ae YpPaBHEHHMS
Jlanmaca B 1€KapTOBBIX KOOpANHATAaX.
21. HanuiuTe KaHOHUYECKYI0 (OpMY ypaBHEHUS TUIIEPOOINYECKOTO
THUIIA.
22. Kakoe ypaBHEHHUE HA3bIBACTCS YPaBHEHHUEM TUTIEPOOTHIECKOTO
tuna? Ilpuseaure npumepsl.
23. JlaiiTe pU3NYECKYIO MHTEPIIPETALINIO CBETIIBIX M TEMHBIX
ONTUYECKUX COJIUTOHOB.
24. Kakue (u3znueckue Mmpouecchl OMUCHIBAET JUIUIITUYECKOE
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ypaBHeHue?

25. Uto Takoe HavaJbHbIE U TpaHUYHbIC yCioBUA? C 4eM CBsI3aHa
HEOOXOIMMOCTh B IIOCTAHOBKE JIOTIOIHUTENBHBIX ycnoBuii? [IpuBeaure
MPUMEPBL.

26. K xakoMy TuIly ypaBHEHUH OTHOCUTCS ypaBHeHue Jlamnaca?
ITyaccona?

14.1.4. Tembl KOHTPOJIBHBIX Pa0OT

MopenupoBaHue MPOLECCOB U SIBICHUH B (PU3UKE U ONITUKE

OCHOBHBIE ypaBHEHHs MaTEMaTUYECKON M ONTHYECKON (DU3UKU. YpaBHEHMs TEIUIONPOBOAHOCTH U
maddysun. Jnppakuus cBETOBOTO Iydyka B MAapaKCHAIHHOM HPUOIMKEHHH. AHAIUTUYECKHE METOMIbI
peLeHMsI KpaeBbIX U HECTALIMOHAPHBIX 33734

OcHOBHBIE =~ ypaBHEHHMs MareMarudecko ¢u3uku. BonHoBoe ypaBHEHHE. YpaBHEHHE
[lIpénunrepa. HemuHeitHbie BOJIHOBBIE YPaBHEHUS

OcHoBHBIE ypaBHEHHUs MaremMarudeckoil ¢usuku. YpaBuenue Ilyaccona. CoOcTBeHHBIE Yyncaa U
coOcTBeHHbIe pyHKIMU oneparopa Jlamnaca. CrienuanibHble GQyHKIUT

14.1.5. Temb1 1a00paTOpHBIX padoT
Pemienue ypaBHEHMI B 4aCTHBIX MPOU3BOIHBIX TUIIEPOOINIECKOTO THITA
MopnenupoBanue napabOJIMYeCKUX YpaBHEHUI B 4YaCTHBIX HPOM3BOAHBIX IO cxeme Kpanka—
Hukoncona
[TpocTpaHCTBEHHBIE COTUTOHBI B KEPPOBCKOM Cpelie ¢ HAChIILEHUEM HEJIMHEHHOCTH
Pemenne muddepeHnranbHbIX YpaBHEHHN HIUTUIITHYECKOTO THTIA

14.2. TpeOoBaHUs K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbS M HHBAJH/I0B
Jns aun ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSIMH  3JI0pPOBbSI M HMHBAIUIOB MPEIyCMOTPEHBI
AOHOJHUTECIBbHBIC OLICHOYHBIC MaTCpHaJibl, ICPCUCHb KOTOPBIX YKa3aH B Ta6JII/ILI€ 14.
Tabnuua 14 — JlonmonHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMIl C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU
310pOBbA U UHBAJINIOB

KaTeFOPI/II/I BI/IIH)I JOIIOJITHUTCIIBHBIX OLICHOYHBIX CDOpMI)I KOHTPOJIA U OLICHKHU
06yqa}0umxc;1 MarcpuaioB PE3YyJIbTaTOB o6yquH;1

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOIIbHBIE Pa0OThHI

C HapymeHusaMu
cryxa

[TpenmytecTBEHHO MUCHMEHHAsT
pOBepKa

C napymenusmu  CobecenoBaHue 10 BOIpocaMm K 3a4ery, IIpenmylnecTBeHHO yCcTHast TpoBepKa

3pEeHUs OIpOC IO TEPMUHAM (MHIMBUYaTbHO)
C HapymeHusaMu Pemenne nucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabOThI, MUCbMEHHbIE  [IpenMyIecTBeHHO AMCTAaHIIMOHHBIMU
JBUTATEILHOTO CaMOCTOSITeNIbHbIE paOOTHI, BOIPOCHI K METOAMHU

anmnapara 3a4eTy

C orpanunuenussmMu o  TecThl, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmyriecTBEHHO TPOBEPKA
o0IIeMeTUITTHCKIM paboThI, BOIIPOCHI K 3a4eTy, METOAAMHU UCXOIS U3 COCTOSIHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIE OTBETHl =~ 0OYYaIOILIErocsi Ha MOMEHT NMPOBEPKHU

14.3. MeTtogu4ecKkue peKOMEHIANMH 110 OLICHOYHBIM MaTepHAaJIaM JJIsl JIUI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMHM 310POBbSI  HHBAJIU/10B
Jnsg nui ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMU 3/10pOBbSI M HMHBAJIMJOB IpelycMaTpUBAETCS
nocTtynHas popMa nperocTaBIeHHs 3aJaHHI OLIEHOYHBIX CPEJCTB, @ UMEHHO:
— B Ie4aTHoM (opme;
- B Ie4aTHON (hopMe C YBETMUEHHBIM LIPUPTOM;
- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;
- METOZIOM YTEHUS aCCUCTEHTOM 3aJIaHUs BCIIYX;
- IIPEIOCTABIICHUE 3aJaHMsI C NCIIOJIB30BAaHUEM CYypJONIEPEBOA.
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JluaM ¢ OrpaHWYEeHHBIMH BO3MOXHOCTSIMU 3/I0POBbSI M MHBAJIHMIaM yBEJIHMUYMBACTCA BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJBHBIC BOMPOCHL. [l Takux OOydYalomuxcsi MpeaycMaTpuBaeTCs
noctymnHas popMa mpeocTaBIeHHsI OTBETOB Ha 33/1aHUs, @ UMEHHO:

- MMCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHNUEM YCIIYT aCCUCTECHTA;

- IPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oueHUBaHHUS pPE3YJAbTaTOB OOYYEHHUS JUI] C OrPAaHUYECHHBIMH BO3MOXHOCTSIMH
37I0POBbSl M MHBAJIMJIOB 10 TUCHUIUIMHE MPEIyCMaTpPHBAET MpeIOCTaBIeHne WHpopMaruu B (opmax,
alaTHPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS M BOCHPUATHS HH(DOPMAIIMH:

JIJ1s1 IMI ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

— B IIe4aTHOW (hopMe YBEITMUEHHBIM IIPH(PTOM.

JI1s1 1M1 ¢ HAPYLIEHUsIMM CJIyXa:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

JI1s1 1ML ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOI0 anmapara:

- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOM (hopme.

[lpr HEOOXOMUMOCTH JUISL JIMII C OTPAaHHMYCHHBIMH BO3MOXXHOCTSIMH 370POBbsS M HMHBAJIHJIOB
IpoIielypa OIICHUBAHUS PE3YIBTaTOB 00yYSHHS MOYKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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