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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
JIMCT COI'NTACOBAHUA

PaGouass mporpamMma JUCHUIUIMHBI COCTaBIIEHAa C Yy4eToM TpeOoBaHM (eaepaabHOTOo
rOCyIapCTBEHHOTO 0Opa3oBarenbHOro crangapra Beiciiero obdpazosanus (PI'OC BO) no HampaBiieHHIO
nonrotoBku (crenuanbHoctr) 12.03.03 ®dotonmka u onromHpopmaruka, yreepkaenHoro 03.09.2015

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 BbITyCKarolen 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. OpnukoB
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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 pa3paboTKe, OSKCIUTyaTalldd, WCCIEJOBaHUM (U3MUECKUX CBOMCTB M TEXHUYECKHX
XapakTepUCTUK 3JIEMEHTOB M YCTPOMCTB KOTEPEHTHOW W HEIMHEWHOW ONTUKH, HEJIMHEHHON H
BOJIHOBOJTHOU (DOTOHUKHU.

1.2. 3agaum AMCHMIIMHBI
— B pe3yJbTare H3y4uyeHUs JAaHHOM JUCUMIUIMHBI CTYAEHTHI JIOJDKHBI TMOJYYUTh 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 onrodusukn» (b1.B.JIB.12.2) orHocutcs k Onoky 1 (BapuaruBHas
YacTh).

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

[TocnenyromumMy  TUCHMIUIMHAMHE  SBJISIOTCS:  AKYCTOONTHYECKHE  METOABI  00paboTKH
unpopmaruu, B3aumoneiicTBMEe ONTHYECKOTO W3IyUYEHHUS C BEIIECTBOM, BOJIOKOHHas OMNTHKA,
WnterpanpHas onrtuka, HenwuneitHas onrtuka, OnTudeckue MeToAasl 00paboOTKH  HMH(GOpManuy,
Pacnipoctpanenue na3epHbIX MyYKOB.

3. TpeOoBaHus K pe3yJbTATAM OCBOCHMS IMCIUIIIHHbI

[Tponecc n3yyeHus QUCUUIUIMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIIETYIOIINX KOMIETECHITUI:

—  OIIK-2 crnocoOHOCTBIO OCYHIECTBIATH MMOUCK, XpaHEeHHe, 00paboTKy U aHaiIu3 HHGOpMAIUH
U3 Pa3UYHBIX UCTOYHUKOB U 0a3 JIaHHBIX, MPEACTABIATh € B TpedyemMoM (opMare ¢ MCHOIb30BaHUEM
MH(POPMALIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIA;

— IIK-1 cnocoOHOCTBIO K aHAIN3y MOCTABJICHHOM 3aa4y UCCIeI0BaHUI B 00aCTH (POTOHUKH U
ONTOMH(OPMATUKH;

B pesynbrare nzydenusi AMCHUILUIMHBI 00yUJarOIIUICS TIOJKEH:

— 3HaTh METOABI IOHMCKA, XpaHEHHs, OOpabOTKM M aHaiM3a HMHGOPMALUU M3 PA3THUUHBIX
WCTOYHUKOB H 0a3 JaHHBIX; TpPUEMBbl TMpeAcTaBieHUs wuHPopManuu B TpeOyeMom (opmare ¢
HCMOJIb30BaHUEM HH(POPMAIIMOHHBIX, KOMIBIOTEPHBIX M CETEBBIX TEXHOJOTH; MOIXOAbI K aHAJIU3y
MOCTaBJIEHHOM 3a/1aud UCCIIE0OBaHUM B 00acTH (POTOHUKM U ONTOUH(POPMATHKY;

— YMeThb OCYUIECTBISTh NMOUCK, XpaHUTb, 00pabaThiBaTh M aHAJIU3UPOBATh WH(POPMALHUIO W3
pa3NMYHBIX HMCTOYHMKOB W 0a3 JaHHBIX; MPEACTaBIATh HWHPOPMAIMIO C  MCIOJIb30BAHUEM
MH(OPMAIIMOHHBIX, KOMIIBIOTEPHBIX U CETEBbIX TEXHOJOTHI; MPOBOANUTH aHAJIN3 MOCTABIEHHOW 3aaauu
JUIsL OTIpeJIeNIeHHs HallpaBJIeHUs Hccae0BaHui B 001acTH (POTOHUKH U ONTOUH(OPMATHKHY;

— BJaJeThb METOJAAMM IOMCKA, XpaHEHMs, oOpabOTKU M aHaIn3a MHGOpPMAIMKU U3 PA3IUYHBIX
UCTOYHMKOB U 0a3 JaHHBIX; MH(POPMAIIMOHHBIMHU, KOMIIBIOTEPHBIMH U CETEBBIMHU TEXHOJOTHSMHU IS
IpeoCTaBIeHUsT HMH(QOpPMAIMKM; MaTeMaTH4eCKUMH U HKCIEPUMEHTAIbHBIMU METOJAaMH  aHaiu3a
MIOCTaBJIEHHOM 3a/1a4M UCCIIE0BAaHUN B 007acTH (POTOHUKU U ONTOUH(DOPMATHKH.

4. O0beM JMCHHUILIMHBI M BU/ABI Y4e0HOM padoThI
OOmast TpyAOEMKOCTh IUCLMIUIMHBI cocTaBiseT 3.0 3a4eTHBIX €AMHUIBI M TPEACTaBICHAa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTh TUCIUILTUHBI

Buael yueGHOM nesTENbHOCTH Bcero gacos CemecTpsl

3 cemecTp
AynuTopHbIe 3aHATHS (BCETO) 58 58
Jlexuun 24 24
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[IpakTrueckue 3aHATHS 18 18
JlaboparopHbie pabOTHI 16 16
CamocrosTenbHas paboTa (Bcero) 50 50
[ToaroroBka K KOHTPOJIBHBIM paboTamM 6 6
OdopmieHre 0TYETOB IO JIA0OPATOPHBIM padoTam 16 16
[IpopaboTka JIEKITMOHHOTO MaTepuasa 9 9
[TonroToBka K MpakTUYECKUM 3aHATUSAM, CEMUHApAM 19 19
Bcero (6e3 sx3ameHa) 108 108
OO01mast TpPyI0eMKOCTh, 4 108 108
3aueTHble EauHuIn: 3.0 3.0
5. Conep:xanue TUCHMILIHHBI
5.1. Pa3nenbl AUCHUILUINHBI U BU/bI 3aHATHH
Paznensl AMCHMITTUHBI U BUABI 3aHATUHN TpUBEICHBI B Tabmuie 5.1.
Tabnuna 5.1 — Pasgensl IUCHUIIMHEBL U BUABI 3aHATHA
HasBanust pa3iesioB JUCIUATLIMHBL =L rEe 806 &4 2 & ©egre=32¢8s=
3 cemecTp
1 MonenupoBaHHE MPOIECCOB U SBJICHUI 4 4 4 11 23 OIIK-2, ITIK-1
B (PM3HKE U ONTHUKE
2 OCHOBHBIE ypPaBHEHUSI MaTEMaTU4ECKON 8 4 4 11 27  OIIK-2, IIK-1
Y ONTUYECKON (PU3UKU. YPABHEHUS
TEIUIONPOBOIHOCTH U TUDy3UH.
Judpakius CBETOBOTO ITy4YKa B
napakcUaaTbHOM MPUOIIKEHUH.
AHaTUTHYECKHE METOJIbI PCIICHUS
KpaeBbIX U HECTAIIMOHAPHBIX 3a]1ay.
3 OCHOBHBIE ypaBHEHUSI MaTeMaTUIECKON 6 6 4 15 31 OIIK-2,TIK-1
¢usuku. BonHoBoe ypaBHEHHE.
VYpaBuenue [Ipéaunrepa. Henuueiinbie
BOJIHOBBIC YPABHEHUSI.
4 OCHOBHBIC YpaBHEHHUS MaTEMaTHYECKOM 6 4 4 13 27  OIIK-2,TIK-1
¢u3uku. Ypasaenue [lyaccona.
CoOcTBeHHbIE Unciia U COOCTBEHHBIC
dbyukuuu oneparopa Jlamnaca.
CrneuunanbHble QYHKIHH.
Hroro 3a cemectp 24 18 16 50 108
Hroro 24 18 16 50 108
5.2. Conep:xanue pa3aejioB JUCHUIIHHBI (110 JEeKIIUAM)
Coneprxanne pa3esioB TUCIHILIHH (110 JISKIIUSM) TPUBEIACHO B TaOIHIe 5.2.
Tabnuua 5.2 — CopeprkaHue pa3aenoB TUCIUIUIHH (TIO JEKITUSIM)
HasBanus paszenos CozeprkaHue pa3aeoB UCHUILIHHEI (0 TekimsaM) - S 5 8., = & 2
3 cemecTp
1 MonenupoBanue OcHoBHbIe U] epeHnanbHbIe ONepaTopbl 4 OIIK-2,
MPOIIECCOB U SABIIEHUN B onTu4eckoi ¢pusnku. OCHOBHBIE CBeIeHUs 00 IK-1
¢du3MKe U ONTUKE YPaBHEHHUSX C YaCTHBIMU ITpou3BoAHbIME (YUII).
Ocobennoctu pemenus YUIL. Jlunelinsie u
4
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2 OCHOBHBIE ypaBHEHUS
MaTreMaTH4ecKoil u
ONTHYECKON (PHU3UKH.
VYpaBHeHus
TETUIONPOBOTHOCTH U
nuddysun. udpakus
CBETOBOT'O ITyYKa B
napakcuaaIbHOM
IPUOITVKEHUH.
AHaJIUTHYECKHE METObI
pelIeH s KPaeBbIX U
HECTAI[MOHAPHBIX 3a/a4.

KBa3WIMHENHbIC ypaBHEeHUS. [loHATHE O KpaeBbIX
3ajja4ax MaTeMaTHueCcKon (U3UKU. YpaBHEHUS
Makcgenna. BoanoBoe ypaBHeHre. OCHOBHbBIE
YpaBHEHHSI MAaTEMaTUYECKON U ONTUYECKON (PU3UKH.
MogenupoBanue GU3NYECKUX MPOIECCOB U SBICHUIMA
B ONTHUKE YPAaBHEHUSMHU B YACTHBIX ITPOU3BOJHBIX.
3aKOHBI COXpPaHEHUs! KaK OCHOBA MOJIEJILHOTO
onucaHus (pU3MYECKUX MPOIIECCOB U SBJICHUN B
ontuke. Knaccuduxarnus muaeiasix Y UII Broporo
HOpsIKA.

HUroro

BbIBOI OTHOMEPHOM MAaTeMaTU4eCKON MOZEIIH
TEIJIONPOBOIHOCTH Ha OCHOBE 3aKOHA COXPAaHEHUS
sHepruu u 3akoHa Pypse. HeobxomumocTsb
rpaHn4HbIX ycnoBui (I'Y) 1 HaYaIBHBIX YCIIOBUHT
(HY). BeiBox ypaBuenus nuddysuu. Beioa
YPaBHEHUS1, OIUCHIBAIOLIETO PACIPOCTPAHEHUE
IIapaKCUaJIbHBIX CBETOBBIX Iy4KOB. Pemenne YUII
METOZIOM pa3JieieHus nepeMeHHbIX (MeTon Dypbe).
Jluneitnsle ogHopoansie I'Y. Anroputm pazaeneHus
MEPEMEHHBIX. YUYET I'PAaHUYHBIX U HAUaJIbHbIX
ycioBuil. CBONCTBO OPTOTOHAIBHOCTHU JIJISI CUCTEMBI
byukumii. Ananus pemenus YUII meromom
pasnenenus nepeMeHHbIX. [IpeoOpa3zoBanue 3a1auu ¢
HeoxaHopoaubeimu I'Y B 3amauy ¢ ogHopogubMu [Y.
3a/iaua TeMIONPOBOJHOCTH € IPOM3BOAHOM B I'V.
CoOcTBeHHbIE 3HAUEHUSI M COOCTBEHHBIE (DYHKIIUU.
3amava [lItypma-JInyBuiiis. TUmbl KpaeBbIX YCIOBUH.
Meton uHTerpanbHbIX npeodpasopanuit. Cxema
aJIropuTMa pelIeHus 3a/1aud METOA0M UHTETPAJIbHBIX
npeoOpazoBanuii. [IpsmMoe u oOparHoe
npeoOpazoBanue. Buabl HHTErpagbHBIX
npeoOpa3oBanuii. THTErpanbHoe npeodpazoBaHue
KaK pa3joxeHne QyHKIUN B HEKOTOPBIN CIEKTP
koMnoHeHT. Pemenue 3anaun Komu (Ha npumepe
YpaBHEHMsI TEIIONPOBOITHOCTH) METOIOM
npeoOpazoBanus Oypbe. AITOPUTM PEIICHUS U €TO
peanuzanus. AHanu3 pemeHus, pynkuus [ puna
(pynkuMs nctounuka). Puzndeckass HHTEPIIPETALIUS
pewenus. [IposBnenne npuHLIKIIA CYyNIEPIIO3UIIHH.
VYcnoBust npuMeHUMOCTH npeoOpazoBanust Pypre u
npeoOpaszoBanus Jlamnaca mst YUII

Hrtoro

8

OIIK-2,
[1K-1

3 OCHOBHbIE YpaBHEHUS
MaTeMaTH4ecKoi (pU3HKH.
BosHOBOE ypaBHEHUE.
VYpasuenue [Ipénunrepa.
Henunelinbie BOJTHOBBIE
YpaBHEHUS.

BriBox ypaBHEeHMI akyCcTUKU. BoilHOBOE ypaBHEHUE.
®opmyna Kupxroda. [punnun [toiirenca.
AKycThueckas uHTepnperanus. [ paHuuHbIe yCIOBHS
JUUIsL aKyCTUYECKUX BOJIH. YpaBHeHue [ enpMroibiia.
YpaBHEHHUS TEOPUU YIIPYTOCTH. YPABHEHUS YIIPYTUX
konebanuil. YpaHenue llIpénunrepa B KBaHTOBOM
MEXaHHUKE U OIITHKE BOJHOBOIOB. HenuueliHOE
ypaBHenue llIpénunrepa. Ypasaenue Kopresera-ne
®pwuza. Conmuronsl. Kpaesble 3a1aun nudpakuuu s
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CBETOBBIX BOJIH.

Hroro 6
4 OcHOBHBIE YypaBHEHUsI  MaremaTu4ecKkoe MOACIMPOBAHUE AIEKTPUUECKUAX 6 OIIK-2,
MaTreMaTu4ecKoi (PU3MUKH. TMPOIECCOB U ONTHUECKUX SBJICHUN HA OCHOBE [K-1
VYpaBuenue I[lyaccona. ypaBHeHU MakcBesia. YpaBHEHUS AJIEKTPOCTATUKH.
CoOcTBEHHEBIE YHCIa U OOBbeMHBIH MOTEHIHAJ, €I0 CBOMCTBA.
coOcTBeHHbIE (YHKIIMM  DJIEKTPOCTaTUYECKasi HHTepIpeTalnus 00beMHOTO
oneparopa Jlaruiaca. noreHiuana. Gusndeckas HHTEpIPETALUs OCHOBHBIX

CrneuunanbHble GYHKIMH. TPAHUYHBIX YCIOBUN B AJIEKTPOCTATHUKE.
HccnenoBanne OCHOBHBIX KPAaeBbIX 3aJ1a4 AJis
ypaBHeHus Jlannaca. YpaBaenue [lyaccona.
O060011eHHbIe PYHKIIMU U UX CBOWMCTBA.
Cunrynsipasie 000011eHHbIE (GYHKITUH, ACIIbTa-
¢bynkuus Jupaka. DyHnaMeHTaIbHbIE PEIICHHS IS
ypaBHEHU MaTemMarnueckon pusuku. Meton
¢ynkuun ['puna. [Toctpoenne ¢pynkiuii [puna.

Hroro 6

Hroro 3a cemecTp 24

5.3. Paznesbl AMCUMILNIMHBI M MEKIMCUMILIMHAPHBIE CBS3M ¢ 00ecneYnBa0IMMU (NMpeabIIyIHMH)
U oOecnieynBaeMbIMU (MOCJAEAYIONIUMHU) JUCHTUIIIMHAMU
Paznenbl qTUCHUIUIMHBL M MEXIUCIUIUTMHAPHBIC CBS3U C 00ECTIEYMBAIOIIMMHU (TMPEABIAYIINMH) U
obecrnieunBaeMbIMHE (TTOCIICTYIOIIMMH ) TUCIUTUTHHAMY TTPEICTABICHBI B Tabmumie 5.3.
Tabnuua 5.3 — Pa3nensl AUCHUTIIMHBL U MEKIUCIUILIMHAPHBIE CBSI3U

Ne pa3nennoB naHHOM NMCUMIUIMHBL, AJ11 KOTOPBIX
HEOOX0IMMO H3yYeHHe 00eCIeYMBAIOIUX U
o0ecreunBaeMbIX JUCHUILIUH

1 2 3 4

[IpenmecTByronme QuCHUIIIMHBI

HanmenoBanmue JUCHUITIINH

1 Maremaruka + + + +
2 MareMaTH4eCKHEe OCHOBBI €CTECTBEHHO- + + + +
HAy4YHOTO 00pa30BaHUs

3 MareMarnueckre OCHOBBI TEXHUYECKOTO + + + +
o0Opa3oBaHUs

4 dusuka + + + +

[Tocnenyromuye TMCUUTUIAHBI

1 AkycroonTHYeCKue METO/bl 00pabOTKU

uHpopmaru * + + +
2 BzanmojeicTBHE ONTUYECKOTO U3ITYISHUS C + + + +
BEILIECTBOM

3 BonokoHHast onTuka + + + +
4 NHTerpanbHas ONTUKA + + + +
5 Henunelinas ontuka + + + +
6 OnTudeckue MeToibl 00paboTKU HH(pOpMaAITUU + + + +
7 PactipocTpaHEHUE JIa3€PHBIX ITYYKOB + + + +
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5.4. CooTBeTcTBHE KOMIIETEHIIM I, GOPMUPYEMBIX MPH U3YyYEeHUH TUCHUILUIMHBI, U BUA0B 3aHATHI
CootBercTBHE KOMMETEHUUN, (HOPMUPYEMBIX MPH H3yYEeHUH AUCHMIUIAHBL, U BHUIOB 3aHITHMA
IpeCTaBICHO B Tabmuie 5.4.
Tabnmuna 5.4 — CooTBETCTBHE KOMIETEHIMH, (HOPMHUPYEMBIX MPU HM3YyYEHWW IUCIUIUIMHBI, U BHJIOB

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. UnTepakTBHBIE MeTOABI M (OPMBI OPraHM3alMU 00yYeHUs
He npenycmorpeno PVYIIL.

7. JlabopaTtopHble paboThI

HaunmenoBanue naboparopHsix paboT npuBeaeHo B Tadbmauue 7.1.
Tabnuna 7.1 — HanumeHoBaHuE 1ab0OpaTOPHBIX padboT

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. Jubpaxus
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 YnCa U
coOcTBeHHBbIE (DYHKIUU
omneparopa Jlarmaca.

3 cemecTp

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

MaTeMaTH4ecKoi (U3UKH.

VYpasuenue llIpénunrepa.

MaTeMaTH4eCKON (PU3HKH.

Hrtoro

N

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

HUroro 4

IIpocTpaHCTBEHHBIE COIMTOHBI B KEPPOBCKOM Cpejie ¢ 4 OIIK-2,
HACHIILIEHUEM 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 MPaKTHYECKUX 3aHATUNA (CEMUHAPOB) MpUBEACHO B TabmuIe 8.1.
Tabnuua 8.1 — HaumeHoBaHUE IPAaKTUYECKUX 3aHATHI (CEMUHAPOB)

9. CamocrosiTeibHasA padoTa

) o]
Ha3zpanus pa3znenos HauMeHOBaHHE MPAKTHYECKHX 3aHsTHIT (cemuuapoB) ; S £ 2 = & S
3 cemecTp
1 MognenupoBanue Knaccugukanus TMHEHHBIX ypaBHEHUH BTOPOTO 2 OIIK-2,
MPOIECCOB U SIBJICHUM B MOpPsJIKA. [1K-1
W3UKE U ONTHK:
b ¢ Juddepennnanbabie oneparopsl U KIacCHPUKALNs 2
BEKTOPHBIX TOJICH
Hroro 4
2 OcHoBHble ypaBHeHus1  Kpaesas 3aiaqa 111 OTHOPOAHOTO YpaBHEHUS OIlIK-2,
MaTeMaTH4eCcKoi 1 TeronpoBonHocTU. Juddysus. Judpakums [IK-1
ONTUYECKOH (PU3UKH. MapaKCHaIbHBIX MYYKOB
BHEHUS
Ypasne OnHopoaHoe BoiHOBOE ypaBHeHue: Kpaepas 3anaya. 2
TEIUIONPOBOTHOCT
POBOZ uu ®opmyna Jlanambepa pemenus 3aaaun Komum

muddysun. Judpakmums
CBETOBOTO MyYKa 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 pénunrepa.
HenuHelinble BOIIHOBBIE
YpaBHEHMS.
4 OcHoBuble ypaBHeHust  Kpaebie 3amaun nist ypaBHeHus Jlamaca OIIK-2,
MaTreMaTu4ecKkoi (PU3HKH. Vrtoro [K-1
VYpasuenue [lyaccona.
CoOcTBeHHbIE YKca U
coOcTBeHHbIE (PYHKIUU
omneparopa Jlamnaca.
CrneunanbHble (QYHKIHH.
Hroro 3a cemectp 18

Bunel camoctosTenbHON paboThl, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMIIETEHIINN MPEACTABIEHBI B

Tabmuue 9.1.

Tabmuua 9.1 — Bunel caMmocTosTenbHON pabOThI, TPYIOEMKOCTh U (hOpMUpPYyEMble KOMIETEHIINH

(du3uKe U ONTUKE

CCMUHapam

CornacoeaHa Ha noptane N2 39509

Butbl caMOCTOSATETHHOM g 428 E
Haspanus pasaenos g 5552 2 DOpMBI KOHTPOJIS
paboTbI © 3 EB 2
3 cemecTp
1 MognenupoBanue ITonroroBka k 2 IIK-1, KonTponbHas pabora,
MPOIECCOB U SIBICHUM B MPAKTUYECKUM 3aHATHUSIM, OIlK-2 Ompoc Ha 3aHATHUSAX,

Otuer o maboparopHoii




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. Jiadpasips ceMuHapaMm
CBETOBOT'O ITyYKa B
1apaKCHAIBLHOM [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,
MaTeMaTH4ecKoil PU3UKU. MPAKTUYECKUM 3aHATHUSAM, [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  \ arepiana
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 nmaboparopHOit
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. PeiiTuHIrOBasi cucTeMa JJIs1 OLIEHKH YCIIeBaeMOCTH 00y4YaroIIMXcst

11.1. baajbHble OLEHKHU IJIS 3J1eMEeHTOB KOHTPOJISI
Tabmuna 11.1 — bayutbHBIC OIIEHKH 711 SJIEMEHTOB KOHTPOJISI

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 60aIOB B OLIEHKH 32 KOHTPOJIBHBIC TOUKH IMIPE/ICTaBICH B Tabmuie 11.2.
Tabnmuna 11.2 — Ilepecuer 0aiioB B OLIEHKH 32 KOHTPOJIbHbIE TOUKU

baynel Ha 1aTy KOHTPOJIBHOM TOYKHU 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 MakcUMaIbHON cCyMMbI OaiioB Ha nary KT 3
2

< 60% oT MakcuManbHON cyMMBbI O6astoB Ha aaty KT

11.3. IlepecueTr cymMMbl 0a/1J10B B TPAAUIIHOHHYI0 M MEKTYHAPOIHYIO OLIEHKY
[Tepecuer cymmbl 0aIoB B TPAJULMOHHYIO M MEXIYHApOIHYIO OLIEHKY IPEICTaBJIEH B TaOIUIE
11.3.
Tabnuua 11.3 — [Iepecuer cymMBbl OalijIoB B TPAAUIIMOHHYIO U MEXKIYHAPOIHYIO OLIEHKY

Htorosast cymma Ganos,

Onenka (I'OC) YYHTBIBAET 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 [DIeKTpOHHBINH pecypc]: YueOHoe mocobue / Marasunnukos JI. U. - 2012. 206 c. -
Pexxum noctyma: http://edu.tusur.ru/publications/2258 (mara obpamienus: 18.07.2018).
2. @oropedpaktuBHbIE 3()(HEKTHI B AIEKTPOONTHUECCKUX KpUCTAIIaX [DIEeKTpOHHBIN pecypc]:
Yuyebnoe nmocobue / lllanmapos B. M., Maunens A. E., llangapos C. M., Bypumos H. U. - 2012. 244 c. -
Pexxum noctyna: http://edu.tusur.ru/publications/1553 (nara o6pamenus: 18.07.2018).

12.2. lonosiHuTeIbHAS JIUTEPATYPA

1. Meronpl maremarudeckoit pusuku : Kypc nexuwmii / B. M. Ymakos, 0. B. I'punses, C. B.
Tumuenko, JI. JI. Munbkos; Pex. B. M. Vinakos ; MunuctepctBo oOpa3oBanusi Poccuiickoit denepanuu,
ToMckuii rocymapcTBEHHBI YHHMBEPCUTET CHUCTEM YIpaBleHUS U paauodiekTpoHuku, Kadenpa
MPUKIIAIHON MareMaTHKu U uHpopmaruku. - Tomck : TMIZIO, 2003. - 144 c. : un. - bubauorp.: c. 144.
(maymuue B 6ubimotexe TYCYP - 138 2k3.)

2. OcHOBBI ()M3MYECKON M KBAHTOBOW ONTUKH [DJIEKTPOHHBIN pecypc|: YuebHoe mocobue /
[anmapor B. M. - 2012. 197 c. - Pexxum noctyna: http://edu.tusur.ru/publications/750 (nara oGparieHus:
18.07.2018).

3. Bsexaenwue B ontudeckyo UMKy [IneKTpoHHBIN pecypc]: Yuebnoe nocobue / Hangapos C.
M. - 2012. 127 c. - Pexxum nocryna: http://edu.tusur.ru/publications/2196 (nara obpamenus: 18.07.2018).

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s3aTesibHbIC Y4eOHO-MeToANYeCKHe Moco0us

1. Pemenue ypaBHEHUH B YaCTHBIX MPOHM3BOJIHBIX TUIEPOOIMYECKOTO THMA [DIEKTPOHHBIN
pecypc]: Meronudeckue ykazanus K jaboparoproit padore / I'eiiko I1. I1. - 2012. 15 c. - Pexxum gocryma:
http://edu.tusur.ru/publications/2346 (nara obparuenus: 18.07.2018).

2. MopnenupoBanue mapaboIUYEeCKUX ypaBHEHHUH B YaCTHBIX MPOHM3BOAHBIX MO cxeme KpaHka—
Hukoncona [DnexTpoHHbIl pecypc]: Meroauueckue ykasanus K jaboparopHoit pabdore / I'eiiko I1. I1. -
2012. 14 c. - Pexxum nocrtyma: http://edu.tusur.ru/publications/2347 (nara oopamenus: 18.07.2018).

3. Pemenue nuddepeHIMANBHBIX YpPaBHEHHM SUTMIITUYECKOTO TUIA [DIEKTPOHHBIN pecypcl:
Meromnueckne ykazanusi Kk jgaboparopnoit padore / I'eiiko II. I1. - 2012. 12 c. - Pexxum pnocryma:
http://edu.tusur.ru/publications/2348 (nara obparuenus: 18.07.2018).

4. TlpocTpaHCTBEHHBIE COJIMTOHBI B KEPPOBCKOM Cpelle C HaChIIIEHUEM HEJIWHEHHOCTH
[OnexTpoHHBI pecypc]: Meronuueckue ykasaHus K jaboparopHoit paGore / MarasunHukoB A. JI. -
2012. 21 c. - Pexxum moctyma: http://edu.tusur.ru/publications/2350 (nara obparenus: 18.07.2018).

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: 18.07.2018).

6. VYpaBHeHuss ontogu3ukd [DNEKTPOHHBIA pecypc]: YdeOHO-MeToaudeckoe Mmocodue To
camoctosiTensHO  pabore / Illammapos C. M. - 2012. 13 c¢. - Pexum pgocryna:
http://edu.tusur.ru/publications/2543 (nara obpamienus: 18.07.2018).

12.3.2. YueOHO-MeTOAUYECKHE OCOOMS ISl JIMI C OTPAHMYECHHBIMHU BO3MOKHOCTSIMH 310POBbSI U
HHBAJIN/10B

Y4eOHO-MeToIuYeCKHEe MaTeprallbl Il CaMOCTOSATENbHON U ayAUTOPHOM pabOThl 00yJarommxcs
U3 YKCIIA JIML C OTPAaHUYEHHBIMU BO3MOXHOCTSIMH 3/J0OPOBbS M MHBAJIUOB MPEIOCTABISAIOTCS B (hopMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSM UX 3[J0POBBS M BOCIIPUATHS HHPOPMAIIH.

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 IOKYMEHTA;
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- B Tie4aTHOU (opme.

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

1. Tlpu u3yueHUH AMCUUILUIMHBI PEKOMEHIYETCsl UCTIONb30BaTh 0a3bl JaHHBIX, HHPOPMAIIMOHHO-
CIIPaBOYHBIE W TMOMCKOBBIE CHUCTEMBI, K kxoroppiMm y TYCYPa ectp  gocryn
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 NIPOrPaAMMHOe o0ecnedyeHue sl 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 TOCKOW M CTaHAApTHOM yueOHoM Mebemnbto. MeroTcs
JEMOHCTpAIIMOHHOE 000pyIOBaHNWE M y4eOHO-HAINIATHBIE TOCOOWs, O0ECIEUMBAIONIUE TEMATHUECKHE
WJUTFOCTPAITUH TI0 JIEKIIMOHHBIM pa3ziesiaM JUCIUTIIUHBI.

13.1.2. MarepuaJibHO-TeXHHYECKOE U POrPAMMHOe o0ecneyeHue IJisl IPAKTHYeCKUX 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 TPOBEIACHHS TPYIIIOBBIX M WHIUBUIYATbHBIX KOHCYIbTAIHIMA

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: yaeOHOro 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
KypPCOBBIX pa0oT), OMEIIEHHUE [T IPOBEIEHUS IPYNIOBBIX U UHAMBUAYATbHBIX KOHCYIBTAIUI

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 s XxpaHeHus: yaeOHOro 000pyI0BaHMUS;

- KommiekT cnenuanu3upoBaHHOM yaeOHOM MeOemn;

- Pabouee mMecTo mpernogaBarelis.

[TporpammHoe obecrieueHre He TpeOyeTcs.

13.1.4. MarepuaJibHO-TeXHHYECKOE U IPOrPAMMHOe odecrneuyeHue IJIsl CAMOCTOSTEIbHOM padoThl
Jist camocTOSTeNnbHON paboOThl UCHONIB3YIOTCS yueOHBbIe ayAUTOpPUH (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 ob6macTs, . Tomck, Bepimmauna 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.;

- KOMIBIOTEPHI MOIKIOYCHBI K ceTu «HTepHeT» M 00eCledMBarOT JOCTYN B AIIEKTPOHHYIO
nH(}pOpPMAITMOHHO-00pa30BaTEIBHYIO CPElYy YHUBEPCHUTETA.

[Tepedenp nmporpaMMHOTO 00€CTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajabHoO-TeXHHYeCKOe o0ecnedeHne TUCHMIIMHBI JUIS JIMI ¢ OTPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/10B

OcBoeHHE NUCHUILIMHBI JUIAMH C OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 3I0POBbSI M WHBAIUIAMU
OCYILIECTBIISIETCS C UCIOJIBb30BaHUEM CPEACTB 00yUeHHs OOIIEro U CIIeUaIbHOIO Ha3HAYEHUS.

[lpu 3aHATHSAX ¢ OOydYalOIMMHUCS € HAPYLIEHHSIMH CJIyXa MPEeIyCMOTPEHO HCIOIb30BAHUE
3BYKOYCUJIMBAIOILEH ammaparypbl, MYJIbTUMEAMMHBIX CpPEACTB M JPYTUX TEXHUYECKUX CPEICTB
npuema/mepenadn ydeOHONW WHGOpPMAUU B JAOCTYMHBIX (popMax, MOOMIIHOW CHCTEMBI NPENOAaBaHUS
Ui 00y4arolMXcs C MHBAIWIHOCTBIO, MOPTATUBHOW MHIYKIIMOHHON CUCTEMBl. YueOHas ayluTopus, B
KOTOPOW 3aHMMAIOTCSl OOydaromuecss C HapylIleHHEeM Ciyxa, 000OpylIoBaHAa KOMIBIOTEPHON TEXHUKOH,
ayIMOTEXHUKON, BUIEOTEXHUKOM, IIEKTPOHHOMN JT0CKOH, MyITbTUMEIUIHON CUCTEMON.

[Tpu 3aHATHAX C OOYYAIOUIMMHUCS ¢ HAPYLIEHUSIMH 3PEeHUSIMH TIPEIYCMOTPEHO HCIIOJIb30BaHHE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOKHOCTH IIPOCMOTPA yIaJeHHbIX 00bEKTOB (HalpuMep, TEKCTa
Ha JIOCKE WM CJIaiifia Ha SKpaHe) P TOMOIIH BUACOYBEIMIUTENECH 151 KOM(DOPTHOTO IPOCMOTA.

[Ipu 3aHATHAX C OOyYalOUIMMHCA € HAPYLICHHSIMH ONOPHO-ABHMIaTeJbHOI0 anmapara
WCTIONB3YIOTCS  aJbTEPHATUBHBIE YCTPOWCTBA BBOJIA HMH(OpPMAIMM W JPYTHe TEXHHUYECKUE CPENCTBA
npuema/mepenadu ydeOHOW HMH(pOpMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOyuYeHMS JUIS
JIoNied ¢ MHBAJIMIHOCTRIO.

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 JUCHMILINH O
KOMHGTGHHI/II\/'I HCIOJIB3YIOTCA OLICHOYHBLIC MAaTCpHalibl 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

CornacoBaHa Ha noprane Ne 39509 13



2. Kakoe 13 cnenyromux ypaBHEHUH SBISAETCS IUHEHHBIM
t
a) Utt:e UXX+S|n (®);
0) UU +U =0;
XX t
B) UXX+yUyy:0;

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

3. Ykaxxute BbIpakeHUe U1t 00paTHOro npeodpazoBanus Oypee.

a) F(oa):T f(t)e “dt ;

—o0

6) (1) =2—1n T F (o) exp(iot)do:

__c .
B) f(t)—F(m),
r) F(w):%.

4, VYKaXuTe COOTHOIIEHHE IS EpOfIJ'IH JJIA CBO6OI[HOI‘O JABMOKCHHA YaCTUIbI B IIPOMU3BOJIbHOM
CTallMOHAPHOM CHJIOBOM I10JIC:

a)kzl, 0)=271:_E;
mv h
0) E=L, X:zn—E;
mv h
B) E=§kT;
2
r) E=owt.

5. Ykaxute Tl 1uddepeHnaTIbHOr0 YpaBHEHUS
a2 ~2
cu O .
S—=—<Z—=—Ssmdx =0
cx” &y

a) SJUITUIITHYECKUH;
0) runepOOINIECKUii;
B) MapabOINYeCKU;
I') TOPOUIaIbHBIN.

6. CBeToBBIC TyYKH C TIOTIEPEUHBIM paclpeesieHueM HHTEHCUBHOCTH, ONTUChIBaeMble (pyHKITHEH
2 2
exp(—r / I,) , Ha3bIBAKOTCA. ..

a) TayCCOBBIMU ITyYKaMH,

0) OecceneBbIMH IMyYKaMH,
B) IyuKamu OipH;

T') PE30HATOPHBIMHU TYYKAMHU.
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7. Kakoe ypaBHEHHE ONPEAEIAET CYIIECTBOBAHNE COJUTOHA U OIMCHIBAET €0 MOBEACHHE?
a) ypaBuenue Kopresero-/le-Bpu3a,;
0) ypaBHeHue MakcBenia ;
B) ypaBHeHue Hrtotona-JleiiOHuma;
r) ypaBHeHue @apazes.

8. B cpenax ¢ KakuM THUIIOM HETMHEHHOCTH BO3MOKHA T€HEPaIisl BTOPOW TApPMOHHUKH?
a) B OZJHOPOJIHBIX JIMHEWHBIX Cpeslax;
0) B cpenax ¢ KyOMYHOU HETMHEHHOCTHIO;
B) B cpeJlax ¢ KBaJIpaTUYHOM HENNHEHHOCTBIO;
') B HEOJHOPOJHBIX JINHEHHBIX Cpefax.

9. 1t cpenbl ¢ caMO(OKYCHPYIOLIMM TUIIOM HEJTMHEWHOCTH PELICHNE HETMHEWHOTO YpaBHEHUS
[IpeauHrepa COOTBETCTBYET. ..

a) BPEMEHHOMY COJIUTOHY;

0) TEMHOMY COJIUTOHY;,

B) CBETJIOMY COJIUTOHY;

I') FayCCOBY ITYUKY.

o 3, r_
10. Kakoe 13 Ha3BaHUH IPaBUIBLHO XapaKTEPU3yeT ypaBHeHue Y U, +yu, =u?

a) KBa3WJIMHENHOE ypaBHEHUE C YACTHBIMU IPOU3BOAHBIMU BTOPOTO MOPSIJIKA;
0) JInHeiiHOe ypaBHEHHE C YaCTHBIMM [TPOU3BOIHBIMU BTOPOTO MOPS/IKA;
B) KBa3WJIMHENHOE YPAaBHEHHUE C YaCTHBIMU IIPOU3BOIHBIMU [IEPBOTO MOPSIIKA;
I') IMHEIHOe YpaBHEHUE C YaCTHBIMU IPOU3BOJHBIMH I1EPBOI0O MOPSIKA.

11. B xaxoMm BBIpA>XCHHUU CBET OIIMCAH C HOSI/II_[I/Iﬁ KBaHTOBOM MEXaHUKHU?

B B
a) B omrtuueckoii ;uine nytu OAIL: OAI1 = cht =c I dt;
A A

0) "uepe3 CKOpOCTh U TOTOK dHepruu: ¢ =1/, [uoso , = [E, I:I] ;
B) IIOCPE/ICTBOM SHEPIUHU U UMIyibca poToHa: E =hm, kK=nmp;

r) B IpeJICTaBIeHHH B BUIE MIOCKoif Bomubl E(T,t) = E, cos(wmt — k-F +,) -
12. Kakoe u3 ypaBHEHUH He SBIISCTCS ypaBHeHHEeM Makcseia?

a) [f)H-dl =1,;

r) Q:depdt.

13. YkaxuTe, Kakoe U3 JaHHBIX YPABHEHU sABIsI€TCS ypaBHeHHEM [lyaccoHa:
o°u o
a) 2 + ~
ox° oy
o’u U .
6) — +—5 =8¢ sinbx;

ox> oy
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x> oy?
o o
r) ? +V2 F = 0

14 Kakoe 13 Ha3BaHHBIX [IPABUIILHO OIpeJeIsieT TUll ypaBHeHUsT AU =07?
a) runepOoINYECKOe;
0) HeITMHEHHOE,
B) IapabOIMYECKOE;
r) ypaBHenue Jlamnaca.
15. Kakoe u3 Ha3BaHMii IPaBIIBLHO ONPEIEIISCT TUIl ypaBHeHus AU =—f ?
a) ypaBHEHHE TUNIEPOOIMYECKOTO TUTIA,
0) HeTTMHEHHOEe YpaBHEHMUE,
B) YpaBHEHHE MMapabOIMUECKOTO TUIIA;

r) ypaBHenue Ilyaccona.

. ou U
16. Kakoe 13 Ha3BaHWI MOIXOIUT JUIsl ypaBHEHUS ? =V F +f?
X
a) OTHOMEPHOE BOJIHOBOE YPaBHECHHE;
0) ypaBaenue nupdysum;
B) ypaBHeHue [lyaccona;

r) ypaBHeHue Jlamaca.

17. Kakoe us3 MNEPCUUCIICHHBIX ypaBHeHI/Iﬁ SABJISICTCA YPABHCHUEM TCHJ’IOHpOBO,I[HOCTI/I?

a) % = aﬁ? +g(z,t);
6) Z%‘ = azgif + g(z,0);
B) ?: = az;z + g(z,t);
r) z:l; + 22;: = g(z,1).

18 Venosue u(z,0) = f(z) s ypaBHEHHUsI TETUTOMPOBOAHOCTH OIPEICIISIET:

a) TeIUIOBOM MOTOK;

0) HAaYaTBHYIO TeMIIepaTypa CTEPKHS;

B) YCJIOBHE ITO//ICPKAHUS HA KOHIIC CTEP)KHS YKa3aHHOW TeMITepaTybia;
') CKOPOCTh PaclpOCTPAHEHUS TEIUIA M0 CTEPHKHIO.

2
, 0°U

ou
19. Cnaraemoe ( (X, t) B ypaBHEHHH TapabOTHMYECKOTO THITA re a® — +q(x,t) umeer cneayrommit

OX
(bu3nyecKuil CMBICH:
a) BHEIIHUE UCTOYHUKH TEIUIa;
0) BHELIHSS CHUIIa;
B) BHYTPEHHHE UCTOUYHUKHU TEIUIA;
I') IUJIOTHOCTh TEIUIOBOTO IMOTOKA.
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20. Kakoe yciioBue 3aJ1aeT TEIIOM30IMPOBAHHBIN JIEBBI KOHEI CTEPIKHS:

ou(0,t) ou(0,t) du(z,0) du(z,0)
a) T = 0, 6) EY = D, B) Bz = O, F) ar 0.

14.1.2. Tembl OIPOCOB HA 3AHATHSAX

Knaccudukanus TMHEHHBIX YpaBHEHHI BTOPOTO MOPSJIKA.

Juddepenunanpabie oneparopsl U KIacCH(PHUKALNs BEKTOPHBIX TOJIEH

KpaeBas 3amaua st OJHOPOJHOTO YypaBHEHMs TemonpoBogHocTU. uddysus. dudpakuus
MapaKCHAIbHBIX ITYYKOB

Opnopoanoe BonHOBoe ypaBHeHue: KpaeBas 3amaua. ®opmyna [lanmamGepa pemieHus 3aaaqyu
Komm

VYpasuenue lIpéaunrepa

KpaeBble 3amaun 11st ypaBuenus Jlamnaca

14.1.3. 3auér
1. OOuuii Bun nmuHEHOTO MU PEepeHIAIBPHOTO YpaBHEHUS BTOPOTO
HOpsJIKA.
2. IIpouecc pasnencHus NEPEMEHHBIX B CIIy4ae OJHOMEPHOIO
yYpaBHEHHSI TEIUIOIPOBOIHOCTH, MU DY3UN U TUPPAKINH TapaKCHATbHBIX
IIyYKOB C JBYMSI HE3aBUCUMBIMU IIEPEMEHHBIMHU.
3. Kakue usuueckue mpoueccsl ¥ ONTHYECKUE SBICHHS ONIMCHIBACT
runepooInyeckoe ypaBHeHeHue?
4. Kakoe ypaBHEHUE Ha3bIBAETCS OJHOPOJHBIM JIMHEHHBIM
T QepeHraIbHbIM YPAaBHEHUEM B YaCTHBIX TPOM3BOIHBIX BTOPOIO MOpsaKa?
IIpuBeauTe npuMepsl TAKUX YPaBHEHUH.
5. BeinomnHuTe mpouecc pasneiacHys IEPEMEHHBIX B ClIydae YPaBHEHUS C
JIByMsl HE3aBUCUMBIMU IepeMEHHBIMU. YTO Takoe. napaMeTp paszesieHus?
6. Kakoe ypaBHeHUe Ha3bIBAETCS YpaBHEHUEM M1apaboIMuecKoro Tuma?
IIpuBeauTe npuMepsl.
7. Hanumvre oOmmii BUJ ypaBHEHUS KoiIeOaHUH.
8. BrinmonHuTe npouecc pasieneHus IepeMEHHbIX B CIIy4ae YpaBHEHMSI C
TpPEMs HE3aBUCUMBIMU [TEPEMEHHBIMU; CKOJIBKO ITAPAMETPOB PA3AEICHUS Mbl
OyzeM UMETh B 3TOM cliydae?
9. Kakue ¢usnueckue npoueccsl 1 ONTHYECKUE SBICHHS OMHMCHIBAET
napaboandeckoe ypaBHeHue?
10. BeiBenuTe ypaBHEHHE TEIIONPOBOIHOCTH.
11. Kakue BEKTOpHBIE MOJISl HA3BIBAIOT MOTEHIIUATHLHBIME?
12. Kakne BEKTOpHBIE MOJIS1 HA3bIBAKOT COJIEHOMAAJIbHBIMU?
13. Kakue nosst Ha3pIBatOT rapMOHUYECKUMU?
14. Kakue (pyHKINU HAa3bIBAIOT FTApMOHUYECKUMU ?
15. BeiBequTe BOJIHOBOE YPABHEHME C HCIIOIb30BAHNEM YPABHEHUMN
Makcseina.
16. BeiBeuTe ypaBHEHHE, OMMCHIBAIOIIEE PACTIPOCTPAHECHHE
NapaKCHAIIBHBIX CKAJISIPHBIX ITyYKOB.
17. BBIOJIHATE MPOLIECC PA3/AEICHUS IEPEMEHHBIX B CIIy4ae
OJHOMEPHOIO BOJIHOBOT'O YPaBHEHUS C JIByMsl HE3aBUCUMBIMU NIEPEMEHHBIMH.
18. Kakoe ypaBHEHHE HA3bIBAETCSl YPABHEHUEM DIIIUIITUYECKOTO THIA?
[TpuBenuTe NpUMeEpBHI.
19. ChopmynupyiiTe KpaeBble 3a/1a4u JIJIs1 ypaBHEHUS
TEIIONPOBOIHOCTH.
20. BBITTOJIHUTE MPOLECC PA3ACIICHNs IEPEMEHHBIX B CIIy4ae YPaBHEHUS
Jlanmaca B 1€KapTOBBIX KOOpANHATAX.
21. HanuimmTe KaHOHUYECKYI0 (POpMY ypaBHEHUS TUIIEPOOINYECKOTO
THUIIA.
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22. Kakoe ypaBHEHHE Ha3bIBACTCsl ypaBHEHHEM THIIEPOOINIECKOrO

tuna? [IpuBenure npumepsl.

23. JlaiiTe pU3NYECKYI0 HHTEPIPETALNIO CBETIBIX U TEMHBIX

ONTUYECKHUX COJINTOHOB.

24. Kakue (huznyecKue mporecchl ONUCHIBACT AUIUIITHIECKOES

ypaBHeHuE?

25. Yto Takoe HauajbHbIEC U rpaHuuHble yciioBusa? C yem cBa3aHa
HEOOXO0IMMOCTh B IOCTAHOBKE JIOMOJHUTENbHBIX yenoBuid? [IpuBeaure
IIPUMEPBHL.

26. K kakoMy TuIly ypaBHeHHI oTHOCUTCA ypaBHeHue Jlamnaca? [Tyaccona?

14.1.4. Tembl KOHTPOJIBHBIX Pa0OT

MopaenupoBaHue MPOLECCOB U SIBICHUH B (PU3UKE U ONITUKE

OCHOBHBIE ypaBHEHMs MaTEMaTUYECKON M ONTHYECKON (U3UKU. YpaBHEHMs TEIUIONPOBOAHOCTH U
muddysun. Jndpaknus cCBETOBOro Mmydyka B MapakCHaIbHOM HPUOIIKEHUH. AHAJIMTUYECKHE METOIbI
pEILIEHNs KPAaeBbIX U HECTALIMOHAPHBIX 3a1a4

OcHOBHBIE ~ ypaBHEHHMs MareMarudeckoil ¢u3uku. BonHOBoe ypaBHEHHE. YpaBHEHHE
[lIpénunrepa. HenuHeitHbie BOJIHOBBIE YpPaBHEHUS

OcHoBHBIE ypaBHEHHUs Maremarudeckoil ¢usuku. YpaBuenue Ilyaccona. CoOCTBEeHHbBIE YMCia U
coOcTBeHHbIe QyHKIMU oneparopa Jlamnaca. CrienuanbHble GQyHKLIUT

14.1.5. Tembl 12a60paTOPHBIX PadoT
Pemenue ypaBHeHU! B YaCTHBIX TPOU3BOAHBIX TUIEPOOIUUYECKOTO THUIIA
MogenupoBanue mapaboIMUecKUX YpaBHEHHH B YacTHBIX MPOW3BOAHBIX MO cxeme Kpanka—
Huxosncona
[TpocTpaHCTBEHHBIE COMUTOHBI B KEPPOBCKON CPEJIE C HACBIIIEHUEM HETMHEIHOCTH
Pemenne muddepeHnranbHpIX YpaBHEHHIA UM THYECKOTO THTIA

14.2. TpeOoBaHUs K OLIEHOYHBIM MATEPHUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHA BO3MOKHOCTAMU
310POBbS M HHBAJH/I0B
Jns aun ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSMM 3[I0POBbS M HMHBAIUAOB MPEIyCMOTPEHBI
AOIOJHUTECIBbHBIC OLICHOYHBIC MaTCpHaJibl, ICPCUCHb KOTOPBIX YKa3aH B Ta6JII/ILI€ 14.
Tabnuua 14 — JlononHUTENbHBIE MaTepHalibl OLIEHUBAHUS ISl JIMIl C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU
310pOBbA U UHBAJINIOB

Kareropun Buibl 1OMOMHUTETBHBIX OLEHOYHBIX ®opMbl KOHTPOJIS ¥ OLIEHKU
00y4aroLXCs MaTepuajoB pe3ynpTaToB 00y4YeHuUs

TecTbl, MMCbMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTpPOJIbHBIE Pa0OTHI

C HapymeHusaMu
cryxa

[MpenmytecTBEHHO MUCHMEHHAs
IpoBepKa

C napymenusmu | CobecenoBaHue 110 BOIpocaMm K 3a4eTy, IIpenmylnecTBeHHO yCcTHasl TpoBepKa

3pEeHUs OIpOC 0 TEPMUHAM (MHIMBUYaIbHO)
C HapymeHusaMu Pemenne nqucTaHIIMOHHBIX TECTOB,

OIIOPHO- KOHTPOJIbHBIE pabO0ThI, MMCbMEHHbIE  [IpenMyIecTBEeHHO AMCTAaHIIMOHHBIMU
JBUTATEIBHOTO CaMOCTOsITeNIbHbIE pabOTHI, BOIIPOCHI K METOIAMHU

anmnapara 3a4eTy

C orpanunuenusmMu o TecTel, TUCEMEHHBIE CAMOCTOSITENIbHBIE [IpenmyriecTBEHHO TpOBEpKa
00IIeMEeTUITUTHCKIM paboThI, BOIIPOCHI K 3a4ETY, METOJaMH UCXO U3 COCTOSTHUSA
MOKa3aHUsIM KOHTPOJIbHBIE Pa0O0THI, YCTHBIE OTBETHl =~ 0OYYaIOILIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeTogu4ecKkue peKOMEHIAUMH 110 OLICHOYHBIM MaTepHAJIaM JJIsl JIUI ¢ OTPAHUYCHHBIMU
BO3MOKHOCTSIMH 310POBbSI  HHBAJIU/10B
Jnsg nui ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSIMH 3/10pOBbSI M HMHBAJIMJOB IpelycMaTpUBAETCS
noctymnHas popMa npeocTaBIeHHs 3a/laHIH OLIEHOYHBIX CPEICTB, 8 UMEHHO:
— B Ie4aTHoOM (opme;
- B [Ie4aTHOU (hopMe C YBETMUEHHBIM LIPUPTOM;
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- B (hopMe DIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUs BCIYX;

- NpeA0CTaBICHUE 3aJaHHsI C UCIIOJIb30BAaHHEM CYpI0TIEpPEeBOIa.

JlumaM ¢ OrpaHWYEeHHBIMH BO3MOXXHOCTSIMH 3/I0POBbsSI M MHBAJIHMIaM yBEJIHYMBACTCS BpeMs Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHL. [l Takux OOydYarom[uxcsi MpeayCMaTpUBaeTCsl
noctymnHas popMa mpeIoCcTaBlIeHHsI OTBETOB Ha 3a/IaHUs, 8 UMCHHO:

- MUCHbMEHHO Ha OyMmare;

- HaOOp OTBETOB HA KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- IPECTaBICHNUE OTBETOB YCTHO.

[Mporienypa oOlEHUBaHHS pPE3YJAbTaTOB OOYYEHHUS JIMI[ C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH
37I0POBbSl M MHBAJIMJIOB 10 TUCHUIUIMHE MPEIyCMaTpHBAET MpPEIOCTaBIeHne WHpopManuu B (opmax,
aJIalTHPOBAHHBIX K OI'PAHMUYCHHUSM UX 37I0POBbsI M BOCHPHUATHS HH()OPMALIHH:

JIJ1s1 JINI ¢ HAPYUIEHUSIMH 3PeHUst:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B TIe4aTHOW (hOpMe YBEITUYCHHBIM IIPHQPTOM.

JIJ1s1 JIN1 ¢ HAPYUIEHUSIMH CJIyXa:

- B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

- B TIe4aTHOU (hopme.

JJ1s1 1M1 ¢ HApYIIEHUSIMM OTIOPHO-IBUTaTEJLHOI0 anmapara:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B Ie4aTHOU (hopme.

[lpr HEOOXOMUMOCTH JUISL JIMII C OTPAHHMYCHHBIMH BO3MOXHOCTSIMH 37I0POBbsSi Y HMHBAJIHJIOB
TIPOLIeAYpa OIICHUBAHUS PE3YJIBTATOB OOYUICHHUS MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TAIlOB.

CornacoBaHa Ha noprane Ne 39509 19



