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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHLl Ha 3aCCJaHuM Kil(i)ﬁ;{pbl
npotokon Ne 66 or « 18 » 4 2018 r
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1. Henu v 3a1a4m M CHUTLIAHBI

1.1. Heau TUCHUNIHHBI
dbopMHUpOBaHUE Y CTYICHTOB MPEACTaBICHUN 00 OCHOBAaX MaTeMaTHYECKOTO amrapara H3ydeHUs
(U3MYECKUX TOJIEH — OTHOTO U3 IIEHTPAThHBIX 00BEKTOB COBPEMEHHON (PM3UKH M TEXHUKH, HAXOMISIIETO
IUPOKOE TPUMEHEHUE TIPH U3YUYECHUH MAaTeMaTHYECKUX MOJICICH B HAYYHBIX U TPHUKJIQJIHBIX 3aa4ax.

1.2. 3agaum AMCHMIIMHBI
— B pe3yiabTare M3y4eHHs [JaHHOW JIMCUUIUIMHBI CTYACHTBl JOJDKHBI IOJYYUT HABBIKU
MaTeMaTHYeCKOTO MOJICTUPOBAHUS peajbHBIX (B MEPBYIO odepenb (PU3MUEeCKHX) MPOIECCOB HA OCHOBE
KpaeBbIX 3aJ1a4 JUIsl YDAaBHCHHUH B YaCTHBIX MPOU3BOIHBIX.

2. Mecto aucunnimabl B ctpykrype OITIOIIT
Huctunmuna «Metoael mMaremarnueckord ¢usukn» (b1.B.JIB.12.1) oTtHOocuTCcs Kk Onoky 1
(BapuaTHBHas 4acTh).
[IpenmiecTBylOUMMH ~ TUCHUIUIMHAMY, (OPMHUPYIOIIMMU  HayalbHbIE 3HAHUS, SBISIOTCS:
Maremaruxa.
[Tocneayromumu AUCUUITMHAMH SBIsAt0TCA: Pusnka, PU3nMKa KOHIEHCUPOBAHHOTO COCTOSTHUS.

3. TpeOoBaHus K pe3yJbTATaM O0CBOCHHMS IMCIUILITHHBI

[Tponiecc n3yyeHus UCUUIUTMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIIETYIOIIUX KOMIETCHITUI:

—  OIIK-2 crocoOGHOCThIO OCYLIECTBIATh MOUCK, XpaHeHHe, 00pabOTKy U aHaIN3 MH(POPMALUU
U3 pa3IMYHbIX UCTOUYHUKOB U 0a3 JaHHBIX, IPEJCTABIATH €€ B TpeOyeMoM (opmare C UCIOIb30BAHUEM
MH(POPMALIMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIA;

— IIK-1 criocoGHOCTBIO K aHAIM3y MOCTABICHHOM 3a/1au cCIeJOBaHUI B 001acTH (POTOHUKH U
OINTOUH(OPMATHKHY;

B pesynbrare usydeHus IMCHUIUIMHBI O0Y4atOIUNCs JOKEH:

— 3HaTh OCHOBHBIE IIPECTaBIECHUS 00 YPaBHEHUSIX C YACTHBIMH IPOMU3BOIHBIMHU, 3AKOHbI
COXpaHEHUs KaK OCHOBY MOJEIIBHOIO ONMCaHUS (U3NYECKOW CYHIHOCTH IIpolLiecca; 3HAaTh
MareMaTu4yeckue MoJIesid MPUOOPOB, CXEM, YCTPOUCTB M YCTAHOBOK JIEKTPOHUKU M HAHOIIEKTPOHUKHU

—  YMeTb BBIBISITh €CTECTBEHHOHAYYHYIO CYITHOCTB MPOOJIEM, YMETh MOJICIIHUPOBATh pPeabHbIC
(bu3nvecKne IpoIecchl Kak KpaeBble 33/1a41 JJIsl YPABHEHUH B YAaCTHBIX MPOU3BOIHBIX

— BJAJeTh METOJaMHU DPEUICHUs YpaBHEHMH B YAaCTHBIX MPOMU3BOAHBIX Ul TEOPETUYECKHX U
MPAKTUYECKHX 3a]1a4 HA OCHOBE MOCTPOCHUS (PU3MUECKUX M MaTeMaTHUYeCKUX Mojelneil mpubopos, cXeMm,
YCTPOICTB U YCTAHOBOK 3JIEKTPOHUKH U HAHOIEKTPOHUKHU PA3IMYHOIO (PyHKIMOHAJIBHOTO Ha3HAYECHMUS,
a TaK)Ke UCIOJIb30BaTh CTaHAAPTHBIE IPOIPAMMHBIE CPENICTBA UX KOMIIBIOTEPHOTO MOJIEITMPOBAHMS

4. O0beM IMCUMIJIMHBI M BU/IbI Y4eOHOH padoThl
OO0mass TpyAOEMKOCTh IUCHUUIUIMHBI cocTaBisieT 3.0 3aueTHBIX EJUHUIBI M IpE/ICTaBIeHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTb TUCITUILINHBI

Bunpl yueGHOMI nedTenbHOCTH Bcero gacos Cemectpsl

3 cemecTp
AynuTopHBIE 3aHATHS (BCETO) 58 58
Jlexuun 24 24
[TpakTrueckue 3aHATHS 18 18
JlaGopaTtopHbie pabOTHI 16 16
CamocTrosiTenbHas paboTa (Bcero) 50 50
[TonrotoBka K KOHTPOJILHBIM paboTam 4 4
OdopmiieHre 0TYETOB 110 TaGOPaTOpPHBIM paboTaM 15 15
[IpopaboTka JEeKIIMOHHOTO MaTepuaa 10 10
CaMocTosTeTbHOE U3ydeHHE TeM (BOIIPOCOB) 3 3
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TEOPETUYECKON YacTH Kypca

[TonroroBka K MpakTUYECKUM 3aHATUSAM, CEMHUHApAM 18 18
Bcero (6e3 sx3ameHa) 108 108
OO01mast TpPyI0eMKOCTh, 4 108 108
3adyerHbie EquHuIs: 3.0 3.0
5. Conep:xanue TUCUMILIIMHBI
5.1. Pa3nenbl AUCHUILUINHBI U BU/IbI 3aHATHH
Paznensl AMCHMITTUHBL U BUABI 3aHATUHN MpUBEICHBI B Tabmuie 5.1.
Tabnuna 5.1 — Pasmensl IUCHUIIMHGBL U BUABI 3aHATHA
HasBanust pa3iesioB JUCIUATUTHHBI 2 LR 88 8¢ 58S 228 ﬁ' 2 =3g=
3 cemectp
1 OcHOBHBIC CBeJIeHUS 00 YPaBHEHHUSIX C 4 2 0 3 9 OIIK-2, I1K-1
YyacTHBIMU Npou3BoHbIMU (YUII)
2 MonenupoBaHue GU3HUECKUX 2 6 4 12 24 OIIK-2, I1K-1
MPOIIECCOB YPABHCHHUSIMH B YACTHBIX
MPOU3BOAHBIX.
3 Knnaccudukanus u npuBecHIE K 2 0 4 5 11  OIIK-2, IIK-1
KaHOHMYECKOMY BUAY JIMHEHHBIX Y UII
BTOPOTO TIOPS/IKA.
4 Pemenne YYII meTonom pazneneHus 2 0 0 1 3 OIIK-2, ITIK-1
nepemMeHHbIX (MeTon Dypre).
5 CoOcTBeHHEIC 3HAYCHHS U 2 4 0 8 14  OIIK-2, IIK-1
coOctBeHHbIe ¢yHkIH. 3anada Htypma-
JInyBriuisa
6 YuciieHHbIC U TPUOIMKCHHBIC METOIbI 2 0 0 1 3 OIIK-2, ITIK-1
pewenns YUIL.
7 YpaBHEHMSI TUAPOIMHAMUKU: 2 0 0 1 3 OIIK-2, TIK-1
ypaBHEHUE JABWKCHUS KHUIKOCTH,
ypaBHEHHE HEPA3PHIBHOCTH, yPAaBHEHUE
COCTOSTHHUSL.
8 MeTon nHTerpanbHbIX 2 0 0 1 3 OIIK-2, TIK-1
npeoOpazoBanuil. [lonstue
WMHTETPAIBHOTO MPeoOpa3oBaHMsL.
9 MareMarn4eckoe MOJEITMPOBAHNE 2 6 4 12 24  OIIK-2, IIK-1
ANEKTPUUYECKUX MPOIIECCOB.
10 HenuHeliHbIe BOTHOBBIE YpaBHEHUS. 4 0 4 6 14  OIIK-2, IIK-1
Hroro 3a cemectp 24 18 16 50 108
Hroro 24 18 16 50 108
5.2. Conep:kanue pa3aesioB M CHUIIMHBI (110 JEKIUSAM)
ConeprkaHne pa3IeoB TUCITUILTAH (TI0 JICKIUSAM) MPUBEICHO B TabmwmIe 5.2.
Tabnuua 5.2 — CopeprkaHue pa3aenoB TUCIUIUIHH (TIO JEKITUSM)
HasBanus paszenos CozeprkaHne pa3aeloB THCIMILINHEL (0 TekimsaM) - 9 & 3.5 § 8
3 cemecTp
1 OcHoBuble cBenenust 06 Onpenenenue YUIL. [opsiok ypaBHeHus. 4 OIIK-2,
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ypaBHeHUsAX ¢ 9acTHhIMU  OcobenHoctu perieHust YUII. [Tonsarue o momHOM [TK-1

npousBoanbiMu (YUIT) HETIOJHOM CUCTEME YPABHEHHMM B YACTHBIX
MPOU3BOJIHBIX. JINHEHHbBIE U KBA3WJIMHEHHbIE
ypaBHeHus. [loHsiTHE 0 KpaeBbIX 3a1a4ax
Matemarndeckor pu3uku. OCHOBHbBIEC YPAaBHEHHS
MareMaTu4ecKkoi (HU3HKH.

Hroro
2 MopenupoBaHue 3aKOHbBI COXpaHEHUs! KaKk OCHOBA MOJIEJILHOTO 2 OIIK-2,
bu3NYECKUX MPOIECCOB  OMHCaHMs (PU3UUECKOTro mpoiecca. BoiBon [1K-1
YpaBHEHUSIMHU B YACTHBIX OJHOMEPHON MaTeMaTU4eCKOU MOJIEIH
MPOU3BOAHBIX. TEIUIONPOBOIHOCTH Ha OCHOBE 3aKOHA COXPaHEHHUS

sHepruu u 3akoHa @ypee. [Tonstue 00
AKCMOMAaTUYECKOM METOJ€ MOJICJIMPOBAHMUSL.
HeoOxonumocTts rpannuHbix ycnoBuid (I'Y) u
HavanbHBIX yenoBuil (HY). YpaBuenue
TEIUIONPOBOIHOCTH MPU YUETE Pa3INuHbIX
JIOTIOJTHUTENbHBIX (PaKTOPOB.

Hroro
3 Knaccudukanus u ['unepbonuyeckue, napadoIuIECKUe U 2 OIIK-2,
MIPUBEACHUE K AIUTUIITUYECKUE YPABHEHHUS U COOTBETCTBUE UX TUIIAM [K-1
KAaHOHUYECKOMY BUY ¢busnueckux 3anad. [I[puBeaeHne K KAHOHUYECKOMY
nuHeinbx YUII Broporo Buay ypaBHEHU# runepboinyeckoro tumna. Metoa
MOpSIKA. xapakrepuctuk. [IpuBeeHuE K KAHOHUYECKOMY BUIY

ypaBHeHMi napabonuyeckoro tuna. [Ipusenenue
SIUTATNITHYECKUX YPAaBHEHHUH K KAHOHUYECKOH (hopme.
Knaccugukanus u kanoHudeckue popmbl TMHEHHBIX
YpaBHEHUH 2-TO MOPSAJKA JJIS N HE3aBUCUMBIX

IIEPEMEHHBIX.

Hroro 2
4 Pemenne YUII JIuneitnble ogHopoassle I'Y. Anroputm pasaeneHus 2 OIIK-2,
METO/IOM pa3JIeiIeHUs IIEPEMEHHBIX. Y YET IPAaHUYHBIX U HA4aJIbHBIX [K-1
HEepEeMEHHBIX (METO ycioBuii. CBOMCTBO OPTOrOHAJIBHOCTH JIJISl CUCTEMBI
®dypne). ¢bynkumii. Ananus pemenus YUII meronom

pasnenenus nepeMeHHbIX. [Ipeobpa3zoBanue 3a1auu ¢

HeogHopoaHbiMu ['Y B 3ampauy ¢ ogHopoaHbiMu 1.

3asiaya TEIIONPOBOJHOCTH € IPOM3BOAHOM B I'V.

Hroro 2
5 Cob6ctBennble 3HaueHus: CamoconpskeHHoe ypaBHeHue L typma-Jlnysuiis. 2 OIIK-2,
u cooctBeHHble PpyHkMK. CoiicTBa 3agaun L typma-JInyBuinis. Tumsl kpaeBbIX [K-1
3anaua HlTypma- ycnosuil. Hexkoropele Baxusble 3anaun [lITypma-
JInyBuss JInyBUILISL, K KOTOPBIM CBOAMTCS PEIICHUE

buznvecKux 3anad. Pemenne HeoTHOPOAHOTO

YPaBHEHHSI METO/IOM PA3JIOKEHHS IO COOCTBEHHBIM

GYHKIMSM. AJITOPUTM PELICHUS U €r0 peau3alusl.

dusnyeckass MHTEPIPETaLUs PELLIECHUS.

Hroro 2
6 Ynucnennsle u CpaBHEHUE aHATMTUYECKUX PEIIEHUHN C YNCIEHHBIMU 2 OIIK-2,
npUOIMKEHHBIE METO/IBI  perIeHUsIMU. [IOHATHS aHaTUTHYECKOTo U YMCIEHHOTO [K-1

pemenus YUIL pewienuil. [IpenmyiecTsa YUCICHHBIX PEILIEHUMN.
[Ipeumy1iecTBa YUCIEHHBIX peleHuil. 3aaa4a u
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MpuUMep napaMeTpudeckoi uaeHTudukanuu. Meros
KOHEUHBIX pazHocTei. KoHeuHo-pa3HoCTHBIE
anmnpokcumanuu. [Ipasas, j1eBast 1 LEeHTpabHAS
pa3HOCTHBIE TPOU3BOJIHbIE. Pelienne 3agaumn
Jupuxie MeTo10M KOHEYHBIX pa3HOCTENH. AJITOPUTM
YUCJICHHOTO pelleHus 3anadn Jupuxie. Marpuynas
dopma 3anucu pemieHus 3anaun Jupuxie. 3ameHa
MPOU3BOJIHBIX, BXOAAWMUX B ['Y, pa3HOCTHRIMU
anImpoKCUMAIMsMU IIpU peleHnu 3aaauu Heiimana.

Hroro

7 YpaBHeHUs
TUAPOAUHAMUKH:
ypaBHEHUE JIBUKECHUS
KUJIKOCTH, YpaBHEHUE
HEPa3pbIBHOCTH,

ypaBHEHUE COCTOSIHHUSL.

8 MeToa nHTerpaibHbIX

npeoOpa3oBaHUM.

[TonsiTMe MHTETPATBLHOTO

npeoOpazoBaHusl.

BriBon ypaBHeHM# akycTUKU. BosiHOBOE ypaBHEHUE.
®opmyna Kupxroda. [Tpunnun [olirenca.
AKycThueckas HHTepHnpeTanus, [ paHuuHble yCIOBUs
JUIsl aKyCTUYECKUX BOJIH. YpaBHeHUeE | enpMrosbLa.
[TocTanoBka 3a1a4 qudpaKkuu aKyCTUIECKUX BOJIH.
Pemenue ypaBuenus ['enbMromnsia B chepuueckux
koopauHarax. Jludpakius miockoi aKkycTHIeCKOn
BOJIHBI Ha 11ape. YpaBHEHUS TEOPUH YIPYTOCTH.
VYpaBHEHHUS YIPYTUX KOJICOAHHIA.

Hroro

SAnpo npeobpazoBanus. MaTErpansHoe
npeoOpa3oBaHue — MyTh K YMEHBIICHUIO YUCIIA
He3aBUCUMBIX nepeMeHHbIX B YUII. Cxema
aJropuTMa pelIeHUs 3a/1aui METOJOM HHTETPaTbHbIX
npeoOpaszoBanuii. [Ipsmoe u obparnoe
npeoOpazoBanue. Buabl HHTErpaibHBIX
npeoOpa3zoBanuii. UHTerpansHoe nmpeoOpazoBaHue
KaK pa3ioxeHune (QyHKIUN B HEKOTOPBIN CIIEKTP
KOMITOHEHT. [IpuMepbl CrieKTpOB NEPUOJUUECKUX U
Henepuonuyeckux Qynkuuid. [lpeodbpazoBanue Oypre
u ero mpumeHeHue s pemenus Y UIl. @ypre-06pa3
(GyHKIUY U ero cBoicTBa (McXoaHas QyHKIUS-
pe3yabTaT 00paTHOTO PeoOpa3zoBaHusl, TMHEHHOCTD,
3aMeHa AuQpepeHInpOBaHUs YMHOKEHUEM, CBEPTKA).
Pemenune 3anaun Ko (Ha npuMepe ypaBHEHUS
TEIUIONPOBOIHOCTH ) METOZOM NPe0Opa3oBaHUs
®ypbe. AITOPUTM PEUICHUS U €r0 peaan3alusl.
Amnanu3 pemenus, GpyHkuus 'puna (GyHKIusS
UCTOYHMKA). PU3nuecKass HHTEpIpETalus peleHusl.
[TposiBneHre mpUHLUIA CYTIEPIO3UIIUH. YCIOBUS
IPUMEHUMOCTH peodpazoBanust Dypbe u
npeoOpaszoBanus Jlamnaca mist YUIIL.

HUrtoro

2

2

OIIK-2,
[IK-1

OIIK-2,
[K-1

9 MaTremaTH4ECKOE
MOJIETTUPOBAHHE
ANEKTPUUECKUX
MPOIIECCOB.

YpaBHeHuss MakcBeiia. YpaBHEHHUSI JIEKTPOCTATUKH.
OOBeMHBIN MOTEHITNAJ, €T0 CBOWCTRBA.
DnexTpocTaTudeckasi HHTepIpeTanus 00beMHOTO
noteHnnana. duzndeckas HHTEPIPETALNS OCHOBHBIX
TPaHUYHBIX YCIOBHUH B AJIeKTpocTaTtuke. CBeaeHNE
BHYTPEHHEHN U BHEWIHEH 3a1a4d J[upuxie, BHyTpeHHER
Y BHEIIHEH 3a1a4 HelimaHa K MHTErpaJibHbIM
ypaBHEeHUsM. MccienoBanne OCHOBHBIX KPaeBbIX
3a1a4 Uil ypaBHeHus Jlamnaca ¢ moMOIIbrO

2

OIIK-2,
[K-1
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10 Heauuenusie
BOJIHOBBIC YPaBHCHUS.

WHTETPAJIbHBIX ypaBHEeHUN. O000meHHbIe (YHKITUU U
ux cBoiictBa. CHUHTYIsIpHBIE 0000IIeHHBIE (PYHKITUH,
nensra-pyaknus Jupaka. DyHaameHTaIbHbIC
peleHus Ui ypaBHEHUH MaTeMaTHueCKON (PU3UKH.
Merton ¢ynkiuu ['puna. [Toctpoenue dhyHKINMA

I'puna.

Htoro

Vpasuenne Kopresera-ne @pusa. 4 OIIK-2,
Conutonbl. BosTHOBBIE ypaBHEHUS 111 [1K-1

AJIEKTpOMarHuTHoOro nosis. [lnockue pemenus
ypaBHeHu MakcBeiia. KpaeBbie 3a1aun qudpakiuuu
JUISL SJIEKTPOMArHUTHBIX BOJIH.

Hroro 4

Hroro 3a cemecTp

24

5.3. Pasznennl AHCHUNIMHBI U MEKIUCHUIIINMHAPHDBIE CBA3HU C OﬁeCHe‘ll/lBalOIIII/IMI/I (l'[pe):[bl)lyﬂll/lMl/l)

H 00ecreuYnBaeMbIMU (HOCJIeL[yIOIIII/IMI/I) AUCHHUIVIMHAMH

Paznenbl qTUCHUIUIIMHBL M MEXIUCIUIUTMHAPHBIE CBS3U C 00ECTICYMBAIOMIMMHU (TPEABIAYIIUMH) U
obecrnieunBaeMbIMH (TTOCIICAYIOMIMMH ) TUCIUTUTHHAMY TTPEICTABICHBI B Ta0mwmIe 5.3.
Tabnuua 5.3 — Pa3nensl AUCHUTUIMHBL M MEKIUCIUILTUHAPHBIE CBSI3U

Ne pa3nenoB maHHON AMCIUTUIMHBL, AJIS1 KOTOPBIX HEOOXOIMMO H3y4eHUE

HauMeHOBaHKE TUCIUILIMH 00ecrevnBaIrX U 00eCTIeYMBACMbIX TUCIUTLINH

1 2 3 4 5 6 7 8 9 10

1 Maremartunka

[IpeniecTByromMe TUCIUTUTMHBI

+ + + + + + + + + +

[Tocnenyromuye TMCUUTUIAHBI

1 ®usuka

2 dusnka
KOH/ICHCHPOBAaHHOTO
COCTOSHUS

+ + + + + +

5.4. CooTBeTcTBHE KOMIIETEeHIM I, (POpMHUPYeMBbIX IPH U3YUYEHUH AUCUMILIMHBI, M BU/I0B 3aHATHI

CoOOTBETCTBHE

KOMIIETEHIIMH, (OPMUPYEMBIX NpPU HM3YYEHMM AWCLUUIUIMHBI, U BHUJOB 3aHATUH

IpezcTaBiIeHo B Tabmuie 5.4.
Tabnmuua 5.4 — CooTBeTcTBHE KOMIETEHLUH, (GOPMUPYEMBIX HPH H3yYEHUH AMCLUUILIIMHBI, U BUJOB

3aHSITUA

E B Buipl 3aHATHI

2 z = ° s s o = = - 3 - = DopMBbI KOHTPOJIS

2 & = E8&82 2o &0 O = awv

OIIK-2 + + + + KonTpomnpHas pabdora,
KoHcmekT caMonoAroToBKH,
Otuer no naboparopHoOit
pabote, Onpoc Ha 3aHATHUSAX,
3auerT, Tect

[1K-1 + + + + KonTponbHas pabora,

KoHcmeKkT camomnoaroToBKHy,
OTuer no 1abopaTopHoii
pabore, Onpoc Ha 3aHATHUSAX,
3auer, Tect
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6. UnTepakTHBHBIE MeTOABI M GOPMbI OPraHU3aLMU 00yYeHUS
He npenycmorpeno PVYII.

7. JIaGopaTopHbie padoThI

HaumenoBanue naboparopHbIx padoT npuBeneHo B Tabmuue 7.1.
Tabnuna 7.1 — HaumeHoBaHue 1ab0paTOpHBIX paboT

f 0]
Ha3zBanus pa3zzienos HaunmenoBaHue 1a00paTOpHBIX pabOT SEZQ. =% e
3 cemecTp
2 MogenupoBaHue YucneHHbI METOA pELIEHNs YPAaBHEHUS 4 OIIK-2,
(U3UYECKUX MPOLECCOB  TEIJIONPOBOJHOCTU HA OCHOBE HEABHOM Pa3sHOCTHOM [1K-1
ypaBHEHUAMHU B yacTHbIX cxeMbl (Kpanka-Huxoncona)
IPOU3BOIHBIX. Wroro
3 Knaccudukanus u YuciieHHBI METO/T PEIICHHSI TUIIEPOOTUIESCKOTO OIIK-2,
[IPUBEICHUE K YPaBHEHUs Ha OCHOBE SIBHOW PAa3HOCTHOM CXEMBbI [K-1
KaHOHUECKOMY BUIY Vitoro 4
nuHeHpix YYII Broporo
HOopsi/IKA.
9 Maremaruueckoe YucieHHbIN METOX PeIIeHUs 3a1aun JJupuxie s 4 OIIK-2,
MOZIETTUPOBaHNE ypaBHeHus Jlannaca [1K-1
ANEKTPUUECKUX Vitoro 4
IPOLIECCOB.
10 Henuuelinbie IIpocTpaHCTBEHHBIE COIMTOHBI B KEPPOBCKOM Cpenie ¢ 4 OIIK-2,
BOJIHOBBIE YPABHEHMS. HACBIIIEHUEM HEeJIMHEHHOCTH [1K-1
Hroro 4
Hroro 3a cemecTp 16
8. IIpakTHyeckue 3aHATUA (CEMUHAPDHI)
HanmMeHoBaHue NpakTHUECKUX 3aHATUH (CEeMHHApOB) puBeeHo B Tabuuue §.1.
Tabnuua 8.1 — HaumeHoBaHuE NPaKTUYECKUX 3aHATHI (CEMUHAPOB)
9] f o]
HazBanus pa3snenos HanmeHOBaHHe MPaKTHUYECKHX 3aHATHil (cemuHapos) | S £ 2 = & >
3 cemecTp
1 OcHoBHBbIe cBenieHMst 00 BpiBoa ypaBHeHuid. [locTaHOBKA KpaeBbIX 3ajad. 2 OIIK-2,
YPaBHEHHAX C YACTHBIMU  pr o 2 IK-1
npousBoaHbiMU (YUII)
2 MopenupoBaHue YpaBHEHHUS TETIONPOBOAHOCTH U KOJIEOAHUI B 2 OIlK-2,
(GU3MUECKUX MPOLIECCOB  OTPAHUYEHHON 00J1aCTH (OAHOPOIHBIE TPAHUYHBIE [K-1
YPaBHEHUSMHU B YaCTHBIX  YCJIOBHUS).
TIPOU3BOAHDIX. YpaBHEHM TEMJIONPOBOAHOCTH U KOJI€OaHU B 2
OrpaHUYEeHHON 00J1acTH (HEOTHOPOAHbIE I'PAaHUYHBIE
yCIIOBUS)
VYpaBHEHHE TEIONPOBOTHOCTH Ha OECKOHEUHOM 2
MPsIMOM, B HEOTPAaHUYEHHOM MPOCTPAHCTBE, HA
M0JyO0EeCKOHEUHOM MpsIMOit
Hroro
5 CobcrBennble 3HaueHus 3anada Lltypma-JInyBuiiis (0Tpe3ox, 2 OIIK-2,
U COOCTBEHHbIE QYHKIIMH. MPSIMOYTOJIbHUK, apajieenunesn) [K-1
3anasa llTypwma- Brruncnenue kBaapara HopMbl. 3anada [typma- 2
JInyBriuis

JlnyBusist (Kpyr, CEKTOP, KOJIBIIO).
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Utoro 4
9 Maremaruueckoe VYpaBHenue Jlamiaca B IpsMOYTOJIbHUKE U 2 OIIK-2,
MOJICJIMPOBAHUE napajieenumnesie [1K-1
JIEKTPHUYECKHIX
HICKTpHHeC YpaBHenue Jlannaca B Kpyre, BHE Kpyra, B KOJIbLE, B 2
MPOLIECCOB. cexTope
YpaBHeHue Jlamiaca B UUIMHIPE U €ro YacTAX
Hroro 6
Hroro 3a cemectp 18

Tabmuue 9.1.

9. CamocrosiTesibHasA padora
Bunasl camocrosiTenbHON paboThI, TPYAOEMKOCTh U (JOPMUPYEMbIE KOMIIETEHIIMH TPE/ICTABICHBI B

Tabnuma 9.1 — Buabl caMoCcTOATENbHOM paboThl, TPYAOEMKOCTh B (POpMHUPYEMbIe KOMIETEHIHH

Bubl caMoCTOSTENBHOM £ 422 E
HasBanus paszienos A 5552 2 DopMBI KOHTPOJIS
paboThI © 3 =5 Z
3 cemecTp
1 OcuoBHble cBegenus 00 Iloaroroska k 2 OIIK-2, Koncmekr
YPaBHECHHUSAX C YACTHBIMU  TIPAKTHUYECKUM 3aHSITHSIM, ITK-1 camoroarotoBku, Ompoc
npousBogubiMu (YUII) ceMuHapaMm Ha 3aHATUSAX, TecT
[IpopaboTka JIEKITMOHHOTO 1
Marepualna
Hroro
2 MonaenupoBaHue IToaroroBka k OIIK-2, Koncmekr
(UBHYECKUX TPOIIECCOB  MPAKTUICCKUM 3aHSATHSM, ITK-1 CaMOIIOITOTOBKH,
YpaBHEHUSMHU B YACTHBIX  CEMHHapaMm Kontponshas pabora,
MIPOU3BOIHBIX. TToAroTOBKA K 2 (O)Hpoc Ha 3agﬂmﬂx, }
MPAKTHYECKUM 3aHATHM, T6%T Hf)r /1abopatopHon
ceMUHapaM pabote, 1ect
[TonroroBka k 2
MPAKTHYCCKUM 3aHATHSIM,
ceMUHapaM
[TpopaboTka ITeKIIMOHHOTO 1
Marepualia
Odopmienne 0T4eTOB 1O 3
nabopaTopHBIM paboTam
[TonroroBka k 2
KOHTPOJIbHBIM paboTam
Uroro 12
3 Knaccudukanus u [TpopaboTka JIEKITMOHHOTO 1 OIIK-2, Koucnekr
MpPUBEJICHUE K Marepuana [K-1 camomnoArotoBku, OTuer
KaHOIimqea;?Il}/[l}I[ BUTY OdopMITEHTE OTYETOB 110 4 ¥0 nmabopaTopHOil padoTe,
JTUHEHHBIX BTOPOTO 1o GopaTopHBM paGoTam ecT
MOPSITKA.
Hroro 5
4 Pemenune YUII meromom [IpopaboTka JEKIIMOHHOTO OIIK-2, Koucmekr
pa3ieneHus IepeMeHHBIX  Marepuala [1K-1 caMomoAroToBku, Tect
(metom Dypse). Vitoro 1
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5 CoOctBenHbIe 3HadeHus [loaroroska K 2 OIIK-2, Koucmekr
U COOCTBEHHBIE (PYHKIMH. TMPAKTHUYECKUM 3aHITHUAM, ITK-1 camonoaroroBku, Onpoc
3agaua [lITypma- ceMHHapam Ha 3aHATHSX, TecT
Jnysuis ITogroroBka K 2
MPAKTHYECKUM 3aHATHIM,
CeMHUHapam
CamocTrosTenbHOe 3
U3y4eHUe TeEM (BOIIPOCOB)
TEOPETUYECKON YacTu
Kypca
[TpopaboTka JIEKITMOHHOTO 1
Mmarepuala
Uroro
6 UucneHHrle U [TpopaboTka JIEKITMOHHOTO OIIK-2, Koncnoekt
npuOIKEHHBIE METOABI  MaTepHasa I1K-1 CaMOIIOArOTOBKH, TecT
pemenust YUII. Vroro 1
7 YpaBHEHUS [IpopaboTka JIEKITMOHHOTO 1 OIIK-2, Koucnekr
TUAPOUHAMUKU: Marepuana [1K-1 caMomnoAroToBku, Tect
ypaBHEHUE ABUKCHUS Vitoro 1
KUJKOCTH, YpaBHEHHE
HEpa3pbIBHOCTH,
ypaBHEHUE COCTOSHHUSI.
8 Meron unrerpanbubix  [IpopaboTka JTEKIIMOHHOTO 1 OIIK-2, Koucnekr
npeoOpa3oBaHUil. Marepuala [1K-1 camMornoArotToBku, Tect
[lonsATHE HHTETPAIIBHOTO Hrtoro 1
npeoOpazoBaHusl.
9 MaremaTH4YeCKO€E IToaroroBka k 2 OIIK-2, Koncmekr
MOJIETTUPOBAHHE MPAKTUYECKUM 3aHATUSIM, IK-1 CaMOIOJITOTOBKH,
ANEKTPUUECKUX CeMUHapaMm KontponwsHas padora,
IIPOLIECCOB. TToroToBKa K 2 8npoc Ha 3ag;m/mx, }
MPAKTHYECKUM 3aHATHM, TgeT H% /1abopatopHou
CeMHHapaMm pabote, 1ect
[TonroroBka k 2
MPAKTUYECKUM 3aHATUSIM,
ceMUuHapaM
[TpopaboTka JIEKITMOHHOTO 1
Marepuana
OdopmiieHre 0T4eTOB 1O 4
n1a0opaTopHBIM paboTam
[TonroroBka k 1
KOHTPOJIbHBIM paboTam
Uroro 12
10 Henmnnerinbie [TpopaboTka JTEKITMOHHOTO 1 OIIK-2, Koucnekr
BOJIHOBBIE YPaBHEHHUSI. Marepuana [K-1 CaMOIMOJITOTOBKH,
Odopmitenre 0T4eTOB 1O 4 IéOHTpom’Hag pabora, .
n1a00paTopHBIM paboTam THCET 1O JIADOpATOPHOH
paborte, Tect
IToaroroBka K 1
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KOHTPOJIBHBIM paboTam
Hroro 6
Hroro 3a cemectp 50
Hroro 50
10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PVYII.

11. PeliTuHIOBasi cucTeMa AJIA OHCHKH YCII€BA€EMOCTH oﬁyqalomnxca

11.1. baajbHbIe OLEHKHU JJISI 3J1IeMEHTOB KOHTPOJIS
Tabnuna 11.1 — bayuibHBIC OIIEHKH JIJIS1 SJIEMEHTOB KOHTPOJISI

. . MakcumanbHbIi
. MakcumanbHbIN MakcumanbHbIN
DneMeHTHl y4eOHO 0as 3a mepuos Bcero 3a
6amt Ha 1-yto KT ¢ Gamn 3a nepuon
NEeITEIbHOCTHA Mexny 2KT u Ha ceMecTp
Hayana cemectpa Mexay 1KT u 2KT
KOHEI[ CeMecTpa
3 cemecTtp
3auer 14 14
Koncnext 4 5 5 14
CaMOMNOATOTOBKH
KonTponbsHas pabora 5 15
Ornpoc Ha 3aHATUAX 14
OTuet o nmabopaTopHOii 8 5 5 18
pabore
Tecr 8 8 9 25
Hrtoro makcumym 3a 29 28 43 100
nepuoa
Hapacratommm urorom 29 57 100 100
11.2. Ilepecyer 62/1JI0B B OLICHKH 32 KOHTPOJIbHbIC TOYKH
[TepecueT 6anIoOB B OLIEHKU 32 KOHTPOJBHBIE TOUKH MpecTaBiieH B Tabmuie 11.2.
Tabmuna 11.2 — Ilepecuer 0aaoB B OLIEHKH 32 KOHTPOJIbHbIE TOUKU
banibl Ha 1aTy KOHTPOIBHON TOUYKH Onenka
>90% ot MakcuMaabHOU cCyMMBbI OamioB Ha naty KT 5)
Ot 70% 1o 89% ot MakcuMaabHON cymMMbl OansoB Ha jnary KT 4
Ot 60% 10 69% OT MakCUMaIbHON CyMMbI OaiioB Ha nary KT 3
< 60% oT MakcuMasbHON cyMMBI O6astoB Ha aaty KT 2

11.3. Ilepecder cymMMbl 02/1J10B B TPAAHIIHOHHYIO M MEKTYHAPOIHYIO OLICHKY
[Tepecuer cymMbl OaioB B TPAJUIIMOHHYIO M MEXYHAPOIHYIO OLIEHKY NpE/ICTaBlIeH B TaOIulle

11.3.
Tabnmuna 11.3 — IlepecueT cymMMbl 0aJIJIOB B TPAJUIIMOHHYIO M MEXTYHAPOIHYIO OILIEHKY
Hrorosas cymma 6asios,
Onenka (I'OC) YUUTBIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTMyHO) (3aYTEHO) 90 - 100 A (OTIM4YHO)
85-89 B (ouensn xoporo)
4 (xopo11o) (3a4TeHO)
75-84 C (xoporto)

CornacoBaHa Ha noprane Ne 38142 1



70-74 D( )
TTOBJICTBOPUTEIIBHO
y N ) 65 - 69 g P
TIOBJIETBOPUTENBHO) (3a4TEHO
’ P 60 - 64 E (mocpencTBenHo)
2 (HEYROBACTBOPUTEILHO) (1e Hwxe 60 6ammos F (neynoBneTBOpUTEIBHO)
3a4TEHO)

12. Y4eOHO-MeTOAUYECKOE M MH(OPMALIMOHHOE 0OecriedeHre JUCHMIITIMHBI

12.1. OcHoBHas IUTEpaTypa

1. Koncmekt nekuuii o Beiciieid Matemaruke : B 2 4. / JI. T. [lucemennsiii. - M. : Aiipuc-Ilpecc,
2007 - . - ISBN 978-5-8112-1687-1. Y. 2 : Tpunuars nath JIEKIUH. - 5-¢ u3z. - M. : Aipuc-IIpecc, 2007.
- 251, [5] c. : mi., Tabm. - ISBN 978-5-8112-2315-2 (manuuue B 6ubmmorexke TYCVYP - 60 3k3.)

2. Metoael Maremaruueckod — Gu3MKKM  [OneKTpoHHBIH  pecypc]:  YyeOHoe mocobue
NpeIHAa3HAYEeHO Uil CTYACHTOB (akynbTera auctaHmuoHHoro oOydenuss TYCYPa / I'punses 1O. B.,
VYmakos B. M., MunskoB JI. JI., Tumuenxko C. B. - 2012. 148 c¢. - Pexum pocrtyna:
http://edu.tusur.ru/publications/3379 (nara oopamenwus: 08.07.2018).

12.2. lonosiHuTeIbHAS JIUTEPATYPA
1. Maremarnueckue metonbl ¢usuku. M30paHHble BOMpockl : YueOHHMK s By3oB / E. A.
Kpacnonesues. - HoBocubupck : HI'TY, 2003. - 242 ¢ (manuune B 6ubmuorexe TYCVYP - 50 ok3.)
2. Bpicmmas maremaruka III. dyHkuuu KoMIIEKCHOTO mepeMeHHoro. Psapl. MHTerpanibHbie
npeoOpa3oBaHus [DIEKTPOHHBINA pecypc]: YueOHoe mocobue / Marasunnukos JI. U. - 2012. 206 c. -
Pexum noctyna: http://edu.tusur.ru/publications/2258 (nara o6pamenus: 08.07.2018).

12.3. YueOHO-MeTOAUYECKIE MOCO0Us

12.3.1. O0s3aTe/ibHbIe y4eOHO-MeTOANYeCKHE MOCOOUs

1. Meroapl MatemaTruecKol (U3UKHM : PYKOBOACTBO K OpraHM3alMy CaMOCTOSATEIBHOW PabOThI
i crynentoB crenuaibHoctd 210106 "Ilpombinennas saextponuka" / HO. B. I'punses, JI. JL
MunbkoB ; denepaibHOE areHTCTBO MO 00pa30BaHUI0, TOMCKUN TOCYTapCTBEHHBIA YHUBEPCUTET CUCTEM
yIpaBJieHus] U pagunodnekTpoHnku, Kadeapa npombinuienHoi snexktponuku. - Tomck : TYCVYP, 2007. -
116 c. : (manuuue B Oubmorexke TYCVYP - 94 5k3.)

2. Meroasl Marematudeckod (U3UKU [DNEKTPOHHBIN pecypc]: MeToauueckue ykazaHus K
npaktuueckum  3a"stusm  /  Teiiko II.  II. - 2012. 31 ¢ - Pexum jgocryna:
http://edu.tusur.ru/publications/2351 (mara obpamenwus: 08.07.2018).

3. Pemenne ypaBHEHWII B YaCTHBIX MPOM3BOAHBIX THUMEPOOIMYECKOTO THIA [DIEKTPOHHBIN
pecypc]: Meroauueckue ykazaHus k jaboparopHoit padote / I'eiiko II. I1. - 2012. 15 c. - Pexum nocryna:
http://edu.tusur.ru/publications/2346 (nara obpamienus: 08.07.2018).

4. MopenupoBaHue NapaboJIMYeCKX YpaBHEHMH B YaCTHBIX NMPOU3BOJAHBIX MO cxeme Kpanka—
Huxoncona [DnexkTpoHHbI pecypc]: Meroauueckue ykazanusi kK jadoparopHoit padore / I'eiiko I1. I1. -
2012. 14 c. - Pexxum nocrtyna: http://edu.tusur.ru/publications/2347 (nara obpamenus: 08.07.2018).

5. Pemenue muddepeHINaTbHBIX YpPaBHEHUN SJUIMIITUYECKOrO TUIA [DIEKTPOHHBIN pecypcl:
Meroauueckue ykazaHusi k jaboparopHoit pabore / Ieiiko II. I1. - 2012. 12 c. - Pexxum nocryma:
http://edu.tusur.ru/publications/2348 (mara obparenus: 08.07.2018).

6. IIpocTpaHCTBEHHBIE COJHMTOHBI B KEPPOBCKOM Cpelae ¢ HaCBIEHHEM HEIMHEHHOCTH
[DnexTponHbIl pecypc]: Meronuueckue ykazaHusi Kk jJaboparopHoit pabore / MarasunnukoB A. JI. -
2012. 21 c. - Pexxum noctyma: http://edu.tusur.ru/publications/2350 (nara oopamenus: 08.07.2018).

12.3.2. YyeOHo-MeTOAUYECKHE OCOOUS A5l JIUI[ C OTPAHMYEHHBIMHU BO3MOKHOCTSIMHM 310POBbS U
HHBAJIN/10B

Y4eOHO-MeTOMUeCKrUe MaTepuabl sl CaMOCTOSTENIbHOW U ayIUTOPHON paboThl 00Y4arONIUXCs
U3 YHClia JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBbSl M MHBAJIUIO0B MPEIOCTABIAIOTCS B (hopmax,
alalTUPOBAHHBIX K OTPAaHMYCHUSM UX 37I0POBbsS M BOCHPUATHUS HH(DOPMAIIHH.

Jlast M1 ¢ HapylIeHUsIMH 3peHust:

- B (hopMe PIIEKTPOHHOTO TIOKYMEHTA;

- B Ile4aTHOU (hopMe YBEITUUEHHBIM IIPH(PTOM.
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JIist M1l ¢ HAPYIIeHUSIMH CJIyXa:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,

- B Ie4aTHoM (hopme.

JI1st JiM1L ¢ HAPYIIEHUSIMH OTIOPHO-ABUIaTeILHOIO annapara:
- B (hopMeE DIIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHoO (hopme.

12.4. IlpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAITMOHHBIE CIIPABOYHbIE CHCTEMbI

1. Ilpu u3ydyeHUH NUCUUIUIMHBI PEKOMEHAYETCS] UCIOIB30BaTh 0a3bl JaHHBIX, HHPOPMAILIMOHHO-
CIIPABOYHBIE U TIOUCKOBBIE CHUCTEMBI, K KOTOPBIM y TYCVYPa €CThb JOCTYyI
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MarepuaibHO-TeXHHUYECKOe 00ecreyeHue TUCHHMILINHBI U TpedyeMoe MPporpaMMHoe
o0ecreuenue

13.1. O6mue TpeGoBaHNs K MATEPHAIBLHO-TEXHHYECKOMY M IPOrPAMMHOMY 00ecriedyeHn 0
AUCHUIINHBI

13.1.1. MarepuaJibHO-TeXHHYECKOE U IPOrPaAMMHOe obecredyeHne /sl JJeKIMOHHBIX 3aHATHIl
s npoBeneHusi 3aHATUN JICKIIMOHHOTO THIIA, TPYNIOBBIX U WHIUBUAYAIbHBIX KOHCYIBTAIIHM,
TCKYLICTO KOHTPOJIA U HpOMe)KYTOIIHOfI arTCCTallu HCIIOJIb3YCTCA yT-IC6Ha$I AyaAuTOpHA C KOJIUYCCTBOM
MOCa/I0YHBIX MecT He MeHee 22-24, 000opyaoBaHHas JOCKOH U cTaHIapTHOM yueOHOM Mebenbto. MMerorces
JEMOHCTPAIIMOHHOE 000pyIOBaHNE M Yy4eOHO-HAIIATHBIC TOCOOWS, OOCCICUMBAIONIUE TEMATHUSCKHE
WUTIOCTPAIUH 110 JICKIIHOHHBIM pa3fiesiaM AUCIUILTHHBL.

13.1.2. MarepuaJibHO-TeXHHYECKOEe U POrPAMMHOe o0ecneyeHue JIJisl NPAKTUYeCKUX 3aHATHil

YueOHasi ayiuTopus

yqe6Ha${ AyquToOpusa 1A MPOBCACHUA 3aHSATUN JJEKIIMOHHOI'O THIIA, y‘I€6H8,5I aAyauTopusa 1JIsd
MIPOBEJICHHS 3aHATUN MPAKTUYECKOTO TUIA, yueOHast ayqUTOPUS ISl IPOBEACHUS 3aHATUN CEMUHAPCKOTO
TUIIa, MOMCHICHUC JIA MPOBCACHUSA TI'PYNIIOBBIX WU WHAHWBUAYAJIbHBIX KOHC}UIBT&HHﬁ, IIOMCUICHUEC HJIA
MPOBEICHHSI TEKYIIIETO KOHTPOJISL ¥ IPOMEKYTOUHOM aTTecTalluu

634034, Tomckas obmacte, T. Tomck, Bepmmauna ynmuna, a. 47, 304 ayx.

Onucanue uMerIerocs 000pyIoBaHUs:

- Kommnekt cnenuanu3upoBaHHol yueOHOI Mebeny;

- Pabouee mMecTo mpenogaBarelis.

[TporpammHoe obecrieueHne He TpeOyeTcs.

13.1.3. MaTrepuajbHO-TEXHHYECKOE U MPOrpaMMHoe ofecrieyeHne s J1a00paTopHbIX padoT

VYyeOnas naboparopus

yueOHasi ayAUTOpHs Ui NPOBEIEHHs 3aHATUI MPAKTUYECKOTro THMA, ydeOHas ayquTopus A
MIPOBENIEHUS 3aHATHI J1a0OPaTOPHOTO THIIA, TIOMEIIEHHE I KYpPCOBOTO MPOESKTHPOBAHUS (BBITTOIHEHUS
KypCOBBIX pa0oT), MOMEIIEHHUE [T TPOBEICHUS TPYNIOBBIX U WHANBUYaIbHBIX KOHCYIBTAIMI

634034, Tomckas obmactb, . Tomck, Bepmmanna ynuna, a. 74, 110 ay.

Onucanue uMeronierocs 000py10BaHuUs:

- JJaboparopusbie crenas! (6 mT.);

- 3mepurenbHble TPUOOPHI;

- Jlocka MarHuTHO-MapKepHas;

- Ontnueckas ckambst OCK-4;

- [Tomemenue as XpaHeHus: yaeOHOTo 000pyI0BaHMUS;

- Kommuiekt ciennanusupoBanHoi yueOHON Mebenu;

- PaGouee mecTo mpemnogaBares.

[TporpammHoe oOecnieueHue He TpedyeTcsl.

13.1.4. MarepuaJIbHO-TEXHHYECKOE M IPOrPAMMHOe o0ecredyeHne I CaMOCTOATEIbHOM padoThI
Jnis caMoCTOsATENbHOM pabOThl MCHONB3YIOTCS y4eOHble ayAMTOPUHU (KOMIIbIOTEPHBIE KJIAcChl),
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PaCIOJIOKEHHBIE IO a/IpecaM:
- 634050, Tomckast obmacts, T. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;
- 634045, Tomckas obnactp, I. Tomck, yin. Kpacnoapmeiickas, n. 146, 201 ayn.;
- 634034, Tomckas o6macTs, I. ToMmck, Bepmmanna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast o6macTh, . Tomck, Bepmmauna ynuia, 1. 74, 207 ayn.

CocraB 000pyn0OBaHuUsA:

- yueOHast MmeOerb;

- komnbioTepsl kiacca He Huxe [I9BM INTEL Celeron D336 2.81T1. - 5 it

- KOMIBIOTEPHI MOAKIIOUEHBI K ceTn «VHTepHeT» M 00ecrednBaroT JOCTYH B 3JIEKTPOHHYIO
nH(POPMALIMOHHO-00pa30BaTEIbHYIO Cpely YHUBEPCUTETA.

[lepeyeHp MPOrpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MarepuajibHO-TeXHHYECKOe OOecnevyeHre TUCUUIIMHBI JJIsl JIMI[ C OTPAHMYEHHbIMHU
BO3MO’KHOCTSIMM 310POBbSI U HHBAJIU/10B

OcBoeHME IUCUUIUIMHBI JINIAMU C OTPAHUYEHHBIMU BO3MOYKHOCTSIMM 310POBbS M WHBaJIUIaMU
OCYIIECTBIISIETCS C UCIOIb30BAHUEM CPEJICTB OOYUEHHS OOIIEro U CIEeNUaIbHOTO Ha3HAUYEHUS.

[Tpu 3aHATHAX ¢ OOydYarOUIMMHUCSA € HAPYLIEHHSIMH CJIyXa [PEeJyCMOTPEHO MCIIOIb30BAHUE
3BYKOYCUJIMBAIOIIEH amnmaparypbl, MYIbTUMEAUMHBIX CPEIACTB W JPYIMX TEXHMYECKHUX CPEJCTB
npuema/mepenaud ydyeOHOW HMHGpOpMAaLUU B AOCTYHHBIX (opMax, MOOMIIBHOW CHUCTEMBI NpErojiaBaHMs
Uil OOyYaIOMIMXCS C WHBAIMIHOCTBIO, MOPTATUBHONW MHIYKIIMOHHON CHUCTEMBI. YdeOHas aymIuTopus, B
KOTOpPOW 3aHMMAIOTCSl OOyyarolluecs C HapylleHHEeM cilyXa, 00OpyloBaHAa KOMIIBIOTEPHOM TEXHUKOH,
ayIMOTEXHUKOM, BUICOTEXHUKOU, NIEKTPOHHOMN JOCKOH, MYIIBTUMEIUHHON CUCTEMOM.

ITpu 3aHATHAX C OOYYaIOUIMMUCS € HAPYLIEHUSIMH 3PEHUSIMM IIPEIYCMOTPEHO UCIIOJIb30BaHHE B
JIEKIIMOHHBIX U y4EOHBIX ayIUTOPHIX BO3MOKHOCTH IIPOCMOTPA yIaJCHHBIX 00BbEKTOB (HAIprUMep, TEKCTa
Ha JIOCKE WM Claiifia Ha 9KpaHe) MpU MOMOIIHM BUACOYBEINUUTENEH 11 KOM(POPTHOTO MPOCMOTpA.

[Ipu 3aHATHAX ¢ OOyYalOIIMMUCA € HApPYLIEHMSIMM OIIOPHO-IBMIaTeJIbHOIO ammapara
UCHONB3YIOTCS aJbTEPHATUBHbBIE YCTPONCTBA BBOJA HMH(OpPMAIMM U JpyrHe TEXHUUYECKHE CpelCTBa
npuema/nepenayd yueOHOM MHPOpMalMKU B JOCTYHNHBIX (hopMax, MOOMIIBHOM CUCTEMBbI OOy4YeHHS IS
JIIOAEN C MHBAJIIMIHOCTBIO.

14. OueHo4YHbIe MaTepHAJIBI M METOAUYECKHE PEKOMEHAAMH 110 OPTaHU3AIUH U3YYeHUs
JTUCIHHUIIINHEI

14.1. Conep:kanue OLCHOYHBIX MAaTEPHAJIOB M METOAHYECKHE PEKOMEHIALNHU
I[J'ISI OLICHKU CTCIICHU C(l)OpMI/IpOBaHHOCTI/I U YPOBHA OCBOCHHUA 3aKPCIICHHBIX 3a I[HCHHHHHHOﬁ
KOMITETEHIIUI MCIIONIBb3YIOTCS OLICHOYHBIE MAaTEPUAIIbl B COCTABE:!

14.1.1. TecToBbI€e 3a1aHUS
1. Kakwue (pu3udeckuie mporecchl OMMChIBaeT MapadoInIecKoe ypaBHEeHUE?
a) KonebOaHus
0) JABMXKYIIHUECS BOJIHBI
B) CTalMOHAPHBIC MPOIECCHI
r) nupdysuro
2. Kaxue ¢puznueckre mporecchl OMUCHIBAET TUTIEPOOTNYECKOe ypaBHEHUE?
a)  KoyieOaHUs
0) BOJHBI
B)  CTaIMOHAPHBIE TIPOIIECCHI

r) auddysuro
3. Kaxue pusmueckne mporeccsl OMUCHIBAET AUIHNTHIECKOE YpaBHEHHE?

CornacoBaHa Ha noprane Ne 38142 14



a)  koneOaHuUs

0) JBWXKYIIHUECS BOJIHBI

B)  CTal[MOHApPHBIE MPOLIECCHI

r) auddysuro
4. YT0 ONMCHIBAIOT T'PAaHUYHBIE YCIOBUSA?

a)  B3aMMOCBSI3b (PU3NUECKUX MMEPEMEHHBIX

0) (QusMYecKyr MepeMeHHYI0 B HAYaJIbHBIII MOMEHT BpEMEHU

B)  (U3HUECKYIO IEPEMEHHYIO Ha TPaHHUIIe

I)  [POU3BOIHYIO (PM3UYECKOH MepeMEeHHON B HaYaJbHBIII MOMEHT BPEMEHH
5. Uro onuchIBalOT Ha4YaJbHbIE YCIOBUS?

a)  B3aUMOCBS3b (PH3UYECKUX MMEPEMEHHBIX

0) ¢du3MYeCcKyIO MepeMEHHYIO B HAYaJIbHBI MOMEHT BPEMEHHU

B)  (U3UUECKYIO IEPEMEHHYIO Ha TPaHHIIE

) MOPOU3BOIHYIO GU3NYECKON MEPEMEHHOI B HAYaJIbHBII MOMEHT BpEMEHHU
6. Uro omuckiBaeT ypaBHEeHUE?

a)  B3aMMOCBS3b (PU3NUECKUX MMEPEMEHHBIX

0) (Qu3MYecKyr MepeMEHHYIO B HAYAIbHBII MOMEHT BPEMCHH

B)  (U3HUECKYIO IEPEMEHHYIO Ha TPaHHUIIe

r)  [POU3BOIHYIO (M3NYECKON NMEPEeMEHHON B HaYaIbHBII MOMEHT BPEMEHH

_(x=g)?
427t

fg(x, £ = T e
7. @OyHKuusA ) canin [pU BCEX 3HAYEHUIX 'f;lBJmeTCﬂ pEIlEHUEM ypaBHEHHS
TEIJIONPOBOAHOCTH Uz =d Uxx B 0071aCTH {(I, I) K (—[ﬂ, Eﬂ:l,f e (D, m:'}

JlaHHast GyHKIUS HA3bIBACTCA ............ pellIeHHUEeM ypaBHEHHS TETUIONPOBOTHOCTH
a) JJIEMEHTapHBbIM
0) cramroHapHBIM
B) HEOJHOPOIHBIM
r) QyHZaMEHTaIbHBIM

1
8. Pemenue 3anauu y" +E Y =0, y(0) = y(4p) = 0 umeer Bux

1 r 1 1
a)y=sinzZXx; 6)y=sSinZX; B)Y=COSZX; I)y=sinx

9. Oynkuus U aBnsercs pemienueM ypasHeHUs Uy, + Uyy = cosx X cosy. Toraa pemennem
COOTBETCTBYIOIIETO OTHOPOIHOTO YpaBHEHHUs OyeT PyHKIINS
1 1

a) U-Zcosx xcosy; 6)U+x2+y% B) U+ 2 cosx x cosy; 1) U+ 2xy
1

10. Pemenue 3anaun y" +p2y =0,y(0)= y'(E) = 0 umeert BUA
a) y =sinx; 0) Yy =C0Sx; B) Yy =COSPx; I) y = sinpx

11. Ykaxwute Tun auppepeHnaibHOro ypaBHEHHU

-2 -2
LOH _CH .
53— —lﬁ ——Ssindx =4
P &y

BapuanTs! oTBeTa:

1) aImUnTUYE CKUH;
2) runepOoTHUeCKHiA;
4) KpyroBoi;

3) mapaGonuyeckuit;
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12. Ykaxxute coOCTBEHHBIE (DYHKIIMH KpaeBOM 3aauun

=3 -
oM OH
950
e Tt
- ; u(Oy)=u(by)=0.
BapuanTs! oTBeTa:
. HAX . BAY AT
BN — SN — ] cOs
a) 3. 6) ! © B) SIHSP‘L‘E; r) !
13. Ykaxxure coOOCTBEHHBIE YMCIIa KPAeBO 3a/1auu
=3 =%
&M & i
25 —=0
cx” Yy . ) — “\—
ke ; u(0;y)=u(7;y)=0.
Bapuanrs! oTBeTa:
3T 3T 3T 3T

a) 5 )6) 25 K 6) ? K 2) ‘:;9

2

14. @ynkus y = cos 3 x siBisieTcs coOcTBeHHOM (ynkmeit 3anaun LTypma-JInyBums

y"+ 1y =0, y'(0) = y'(3p) = 0 ¢ coOCTBEeHHBIM 3HAYCHHEM
4 2 Ll 2

al=-9;6)l=-3; B)l=9:71)1=3,

15. KakoMy HauaJbHOMY YCJIOBHUIO YJIOBJIETBOPSAET (QYHKIUSA

. 3 =1 nx
iyt = 6y + 4ty —8FY ——sin e~
¢ ; T+ 4 5

Bapuants! oTBeTa:
2) w{ ;0 = 0; 6) {01 =6x" B) w01 =8¢ ) w{x01=4 ;
16. Kakoe u3 ypaBHEHUH SBISETCS YPaBHEHHUEM TEIIJIOMPOBOTHOCTU CTEPKHS C HICTOYHUKAMU

TEIlla BHYTPU
Bapuants! oTBeTa:

""\-2 s

& & H CH & :

o= Pz =8
a) ¢f <X 6) ¢ <X

=] - -2 -7

CH & H e chi L CTH T

— —3{3_*2::2:«{@); _H:—E_‘qz&?,’sms:a:;
p) € €Y r) € cx”

17. Ykaxure, Kakoe U3 JaHHBIX YPABHEHUU SABIsAETCS ypaBHEeHHEM [lyaccona
BapuanTs! oTBera:

2 2 -2 -2

o'y ou oy ou 3 -

—+—=0 — +—— =8¢ sindx;
a) ¢f CxX 6) €f CxX

=2 =2 -2

o' ol CH T 5

— ———= =1 — +—=Tx"{f+4}
B) <t oy r) &f (@29

18. Kakas u3 KpaeBbIX 3aJau sBISIETCA 3a/1a4€ii O TEIJIONPOBOJAHOCTH CTEP KHSI KOHEUHOM JUTMHBI
0€e3 UCTOUHUKOB TeIljla BHYTPH U C HYJIEBOM TeMIlepaTypoil Ha KOHIax
Bapuanrts! oTBeTa:
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25— =
a) ¢f X ; u(0;t)= u(7;t)=0; u(x;0)=x.
= -2
cH O 2
— = =Tx"{f+4)
6) €1 X u(0;t)=t; u(7;t)=0; u(x;0)=0.
e &
2z =%
B) 7 €x u(0;t) = u(4;)=0; u(x;0)=x(4-X).
-2 a2
ou Tl
[N +16 - =0
r) ¢f cx ; u(0;t)= u(5;t)=3; u(x;0)=0.
19. Kakast u3 KpaeBbIX 3aj1a4 sBJSIETCA 3a7a4ei O BEIHY)KJICHHBIX KOJIEOaHUAX KOHEYHOH CTPYHBI,

3aKpEIJICHHOM TOJIBKO Ha JIEBOM KOHIIE
Bapuanrs! oTBeTa:

-2 A2
o ou
T gz =0
a) ¢f X : u(0;t)= u(7;)=0; u(x;0)=x.
= -2
cH O 2
— = =T {(f+4)
6) ¢f X u(0;t)=t; u(7;t)=0; u(x;0)=0.
= -2
e o
- -9 -~z :{}:
p) ¢f X u(0;t) = u(4;t)=0; u(x;0)=x(4-x).
-2 a2
& C ol
7 Tz =0
r) ¢t cx : u(0;t)= u(5;t)=3; u(x;0)=0.
20. Permennem Kakoro ypaBHEHHUS SBISETCS (QYHKITUS
. = 1 . 2ux Bure
ulx;t)= Y —sin cos
wet P S 5
Bapuants! oTBeTa:
2 . .. ..
ou ou ou o i
—16—=0 T—=—16— = 3xsm iz
a) CF cx” 6 " ox”
1 &%u - Eu e &u
——..,_.;fh_‘..,:{} _16_‘.\:5,
g) 16 €1° cx” ry &f cx”

14.1.2. Tembl 0IPOCOB HA 3aHATHAX
BeiBon ypaBHeHuil. [locTaHOBKa KpaeBBIX 3a/1a4.
YpaBHEHMs TETUIONPOBOJHOCTU U KOJeOaHU B OrpaHUYEHHON 007acTH (OHOPOIHbIE TPaHUYHBIE

yCIIOBHS).

VYpaBHeHHs] TEIUIONPOBOJHOCTH U KoJieOaHWM B OrpaHUYeHHOW o0nacTh (HEOAHOPOAHBIE
VYpaBHEeHHE TEMJIONPOBOAHOCTH HAa OECKOHEUHOM MpsIMOM, B HEOTPaHHMUYEHHOM NPOCTPAHCTBE, Ha

IpaHUYHBIE YCIIOBHS)

M0Jy0eCKOHEUHO MpsIMOi
3amava [lItypma-JInyBuiis (0Tpe30K, MPSMOYTOIBHUK, TapasuIeIeTUIIeT)
Brruncnenue kBaapara HopMbl. 3amada LlItypma-JInyBusis (Kpyr, CEKTOpP, KOIBIIO).

YpaBHeHnue Jlamiaca B IpsIMOYTOJIbBHUKE U MapaJICTICUNENe
VYpaBuenue Jlannaca B Kpyre, BHE Kpyra, B KOJIbLIE, B CEKTOPE
17
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YpaBHeHue Jlamiaca B UUIMHIPE U €r0 YacTAX

14.1.3. 3auér
. OCHOBHBIE CBeJICHUSI 00 YpaBHEHHUSAX C YaCTHBIMU TTpon3BoaHbIMU (YUIT)
. MogenupoBanue (GU3HYECKUX MPOIECCOB YPABHEHUSIMH B YACTHBIX MTPOU3BOIHBIX.
. Kimaccudukanus u npuBeneHne kK KaHOHHYEeCKoMy BUAY JuHeHHbIX YUYl Broporo nopsaka.
. Pemienue YUII metonom pazaenenus nepeMeHHbIx (Meton dypoe).
. CoOcTBeHHBIC 3HAYEHUS U COOCTBEHHBIC (DYHKIIUH.
. 3anaua Hltypma- JInyBuiis
. MeToa uHTerpaibHbIX MPeoOpa30BaAHUIA.
. [lonsiTve HHTErpaIbHOIrO NPeoOpa3OBaHUSL.
. UucnienHple U npuOIMKeHHBIC MeTOIBI pereHust Y UIl.
10. YpaBHeHUs! TUAPOJUHAMUKH: YpaBHEHUE JBUKCHUS >KUJIKOCTH, YPaBHEHUE HEPa3phIBHOCTH,
YpaBHEHHUE COCTOSHUSI.
11. Maremaruyeckoe MOJCIMPOBAHUE AIEKTPUUECKUX MPOIECCOB.
12. HenuHeliHbIE BOJTHOBBIE YpPaBHEHUS.
13. JIuneiinsle oqHOpoaHbIE I'Y.
14. CamoconpsxkenHoe ypapHenue [lItypma-JIinyBusis.
15. UnTerpansHoe npeoOpa3oBaHue Kak pas3yiokeHne (PYHKIIUU B HEKOTOPBIH CIIEKTP KOMIIOHEHT.
16. MnaTterpansHoe npeoOpa3oBaHue — MyTh K YMEHBIICHUIO YMCIIa HE3aBUCUMBIX IIEPEMEHHBIX B

O 00 1N DN K W —

YUIL

17. CpaBHEHHE aHAIMUTUYECKUX PEIICHHUI C YACIACHHBIMU pelieHUsAMU. [[oHATHS aHaTUTHYECKOTO
Y YUCJIEHHOTO PELICHHIA.

18. BbiBOZ1 ypaBHEHUH aKyCTHKH.

19. Ilpunnun Itoitrexca.

20. Judpakuus miockoil akyCTHYEeCKON BOJIHBI HA IIape.

14.1.4. Bonpocbl Ha caMONOATOTOBKY
AKycTHuecKasi MUHTepIpeTanus. | paHu4HbIE YCIOBUSA Ul aKYCTHUECKUX BOJIH.
Judpakuus miockoi akycTH4ecKoi BOJHBI Ha LIape.
OOBbeMHBIH TOTEHIIMAJ, ET0 CBOMCTBA.
Bunpl nHTErpanbHeIx npeodpazoBanuil. IHTerpaibHoe mpeodpa3zoBaHue Kak
pasiiokeHne PyHKIIMU B HEKOTOPHIN CIIEKTP KOMIIOHEHT.
®duznyeckas MHTEpIpeTanns pemenus. [IposBienne npuHIKIa CyNepIO3HLINH.

14.1.5. TeMmbl KOHTPOJILHBIX PadoT
YucnenHslil MeTox pemeHus 3a1adn Jupuxie qia ypasaenus Jlarmnaca.
YucneHHbII METO PELIEHUS YPAaBHEHMs TEIUIONPOBOJHOCTH HAa OCHOBE HESIBHOW PAa3HOCTHOMN
cxembl (Kpanka-Huxoncona)
ITpocTpaHCTBEHHBIE CONUTOHBI B KEPPOBCKOW CPEE C HACBHIILIEHUEM HEJIMHEHHOCTH

14.1.6. Tembl 1a60paTOPHBIX PadoOT
YUucneHHbld METOJ PELICHHs] YPABHEHUS TEIUIONPOBOJHOCTH HAa OCHOBE HEIBHOW Pa3HOCTHOM
cxembl (Kpanka-Huxkoncona)
UucneHHbI METO] pelIeHNs TUIEPOOIMYECKOT0 YPaBHEHHSI Ha OCHOBE SIBHOM pPa3HOCTHOM CXEMBbI
Uucnennslii MeTOA pelieHus 3afaun Jupuxme mist ypapHenus Jlamiaca
[IpocTpaHCTBEHHBIE COTUTOHBI B KEPPOBCKOM CPE/I€ C HACBIIIEHUEM HEIIMHEHHOCTH

14.2. TpeGoBaHMs K OLICHOYHBIM MATEpPHAJIAM JJIsl JIMI ¢ OTPAHMYCHHBIMH BO3MOKHOCTAMH
3A0POBbS U HHBAJIMAOB
Jg v ¢ OrpaHMYEHHBIMM BO3MOYKHOCTSMM  3JI0pPOBbS M MHBAIUAOB IPETyCMOTPEHBI
JIOTIOJIHUTENbHBIE OLIEHOYHbIE MaTepHallbl, IepeueHb KOTOPBIX YKa3aH B Tabnuue 14.
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Ta6JII/IL[a 14 — I[OHO.HHI/ITG.HBHLIC Marcpualibl ONCHUBAHUA JJIA JIML C OTPAHUYCHHBIMHU BO3MOKHOCTAMHA

3I0pPOBbSI M HHBAJIHMIOB

Kareropun
00yJarommxcst

Buasl TOIMOIHUTEIILHBIX OLIEHOYHBIX
MarepuanoB

@opMbI KOHTPOJIS U OLEHKHU
pPe3yJIbTaTOB O0yUYCHUS

C HapyueHusaMu
cryxa

C HapyueHusaMu
3peHus

C HapymeHusiMu
OIIOPHO-
JIBUTATEIBHOTO
anmnapara

TecTbl, MUCEMEHHBIE CAMOCTOSATENBHBIC
paboThI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

CobecenoBaHue 110 BOIIPOCAaM K 3a4€Ty,
OIIPOC 0 TEPMHUHAM

Pemenne MuCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCbMCHHBIC
CaMOCTOSATENIFHBIE PA0OTHI, BOIIPOCHI K
3auery

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

[TpenMyIIeCTBEHHO yCTHAsI IPOBEPKA
(MHAWBUIYATIBHO)

HpeI/IMyH_IeCTBeHHO JAUCTaHIITMOHHBIMU
MCTOJaMH

C orpaHMyYeHUSIMH 11O
O0IIEeMETUITUTHCKIM
MOKa3aHUsIM

TecTbl, MUCbMEHHBIE CAMOCTOSITEIIbHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIC PA0OTHI, YCTHBIE OTBETHI

[IpeuMy1ieCTBEHHO IPOBEPKA
METOAAMHU UCXOIS U3 COCTOSIHUS
o0yuaroIerocs Ha MOMEHT IIPOBEPKHU

14.3. MeToguueckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasiaM JJisl JUI ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMH 3/10POBbSI 1 MHBAJIN/10B

Jns mun ¢ OrpaHMYeHHBIMH BO3MOXKHOCTSMHU 3/I0pPOBbS M HMHBAJHJIOB MPEAYCMaTPHBACTCS
nocTynHas popMa nperocTaBIeHHs 3aJaHUH OLIEHOYHBIX CPE/ICTB, 8 UMEHHO:

- B TIeYaTHOU (opMme;

— B TIe4aTHOU (hOpMe C YBEITMUYSHHBIM MIPU(TOM;

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 33/IaHUS BCIYX;

- NPEIOCTABICHUE 3a/IaHMS C UCTIOIb30BAaHUEM CYPJIOTIEPEBOIA.

JluaM ¢ OrpaHWYEeHHBIMH BO3MOXKHOCTSIMM 3/10pOBbsI M MHBAJMIaM YyBEJIMUYMBAECTCS BpeMs Ha
MOATOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMPOCHL. [l Takux OOydYaromuXcsi MpeayCcMaTpUuBaeTCs
nocTynHas popMa npeocTaBiIeHHUst OTBETOB Ha 3a/1aHusl, 8 UMEHHO:

— MMCbMEHHO Ha Oymare;

- HaOOp OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTECHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Iponienypa oOueHWBaHHS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OrPAaHUYECHHBIMH BO3MOXXHOCTSIMH
37I0POBbS M MHBAJIMJIOB MO JUCLHUIUIMHE IMpeaycCMaTpHBaeT IMpeJocTaBleHue MHpopManuu B (opmax,
aIaTHPOBAHHBIX K OTPAHUYCHUSM UX 370POBbS i BOCIPUATHS HH(OPMAIINN:

JL1s1 1ML ¢ HApyLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B [Ie4aTHON (hopMe YBETUUEHHBIM IIPUPTOM.

JI1s1 1M1 ¢ HApYLIeHUsIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA;

— B reyaTtHoi opme.

JI1s1 IMI ¢ HApYUIEHUSIMHM ONIOPHO-ABUTaTeJLHOIO annapara:

- B (hopMe PIIEKTPOHHOTO TOKYMEHTA;

- B MIe4aTHOU (opme.

[Tpy HEOOXOOUMOCTH JUIS JIMII C OrPAaHMYEHHBIMH BO3MOXHOCTSIMHM 37I0POBbS M HHBAJIMJIOB
MpoIleTypa OIICHUBAHUS PE3YIBTaTOB 00yUSHHS MOXKET MIPOBOAUTHCS B HECKOJIBKO 3TAIOB.
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