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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 cranaapra Beiciiero odpazosanus (PI'OC BO) nmo HampaBieHHIO
noarotoBku (cneruanbHocTH) 11.03.04 DiekTpoHHWKa W HAHOANEKTPOHMKA, yTBepxKaeHHoTo 12.03.2015
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komuccuu kadeapst D11, mpodeccop

kag. DI JI. H. OpnukoBs
JlotieHT kadeapsl IIMEKTPOHHBIX
npubopos (3I1) A. U. AkceHoB
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1. Heau u 3a1a4m AU CHUTITHHBI

1.1. Heau TUCHUNIHHBI
dbopMHUpOBaHUE Y CTYICHTOB MPEACTaBICHUN 00 OCHOBAaX MaTeMaTHYECKOTO amrapara H3ydeHUs
(U3MYECKUX TOJIEH — OTHOTO U3 IIEHTPAThHBIX 00BEKTOB COBPEMEHHON (PM3UKH M TEXHUKH, HAXOMISIIETO
IIUPOKOE TPUMEHEHUE TIPH U3YyUYECHUH MAaTEeMaTHUYEeCKUX MOJICJICH B HAYYHBIX U IPHUKJIQIHBIX 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 YDAaBHCHHUM B YaCTHBIX IMPOU3BOIHBIX.

2. Mecto aucunnimabl B ctpykrype OITIOIIT
Huctunmuna «Metogael Maremarnueckord ¢usukn» (b1.B.JIB.14.1) oTtHOcuTCs K Onoky 1
(BapuaTHBHas 4acTh).
[IpenmiecTBylOUMMH ~ TUCHUIUIMHAMY, (OPMHUPYIOIIMMU  HayalbHbIE 3HAHUS, SBISIOTCS:
Maremaruxa.
[TocneayromumMu AUCHUILTMHAMH sIBIIstOTCS: Pusnka, PU3nMKa KOHIEHCUPOBAHHOTO COCTOSHHUSL.

3. TpeOoBaHus K pe3yJbTATaM O0CBOCHHMS IMCIUILITHHBI

[Tponiecc n3yyeHus UCUUIUTMHBI HAIpaBJIeH Ha (JOPMHUPOBAHUE CIIETYIOIIUX KOMIETCHITUI:

—  OIIK-2 crocoOHOCTBIO BBIABIATh €CTECTBEHHOHAYYHYIO CYIIHOCTb MPOOJEM, BO3HUKAIOIINX
B XOJle NPO(PeCcCHOHATBHON IESATENbHOCTH, MPUBJIEKATh A UX PEIIEHHs] COOTBETCTBYIOLIUM (PU3UKO-
MaTeMaTU4eCKUI anmnapar;

— IIK-1 cnocoGHOCTBIO CTpOUTH MpocTeiiimue (u3nueckue MU MareMaTH4ecKHe MOAEIH
npubOpoB, CXeM, YCTPOWCTB M YCTAaHOBOK 3JIEKTPOHUKM UM  HAHORJICKTPOHUKH  Pa3IMYHOIO
(YHKIMOHAIBHOTO HAa3HAYCHHUsS, a TaKXKe HCIONb30BaTh CTAHJAPTHBIE NPOTPAMMHBIE CPEICTBA X
KOMITBIOTEPHOTO MOJEJIMPOBAHNS;

B pesynbrare usydeHus IUCHUIUIMHBI O0Y4atoIUNCs JOKEH:

— 3HaTh OCHOBHBIE IIPECTaBIECHUS 00 YPaBHEHUSX C YACTHBIMH IPOMU3BOIHBIMHU, 3aKOHbI
COXpaHEHHMS KaK OCHOBY MOJEJIBHOTO ONHMCAaHUS (DU3MYECKOH CYyIIHOCTH IIpolLecca; 3HaTb
MareMaTu4eckue MoJIesId MPUOOPOB, CXEM, YCTPOHUCTB M YCTAaHOBOK AJIEKTPOHUKH U HAHOAJIEKTPOHUKH

—  YMeTb BBIBISITH €CTECTBEHHOHAYYHYIO CYIIHOCTB MPOOJIEM, YMETh MOJICITHPOBATh PeabHbIC
¢u3nyeckre MpoLecchl Kak KpaeBble 3a7jauul 11l ypaBHEHUI B UaCTHBIX MPOU3BOIHBIX

— BJaJeTh METOJAaMHU DPEIICHUS YPAaBHEHHUH B YacCTHBIX IPOM3BOIHBIX [UISI TEOPETUYECKUX M
MPAKTUYECKHX 3a]1a4 HAa OCHOBE MOCTPOCHUS (PU3MUECKUX M MaTeMaTHUYeCKUX Mojelneil mpubopoB, cXeMm,
YCTPOICTB M YCTAHOBOK 3JIEKTPOHUKH U HAHOZJIEKTPOHUKHU Pa3IMYHOrO (PYyHKIHOHAIBHOTO Ha3HAYCHMUS,
a TaK)Ke UCIOJIb30BaTh CTaHAAPTHBIE IPOIPAMMHBIE CPEJICTBA MX KOMIIBIOTEPHOTO MOJEIINPOBAHHUS

4. O0beM IMCUMIJIMHBI M BU/IbI Y4eOHOH padoThl
OO6mas TpyAOEMKOCTh IWUCHUUIUIMHBI cocTaBisieT 3.0 3aueTHBIX €IUHUIbI U TpEeICTaBlieHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTb TUCITUILIUHBI

Bunpl yueGHOMI nedTenbHOCTH Bcero gacos Cemectpsl

3 cemecTp
AynuTopHBIE 3aHATHS (BCETO) 58 58
Jlexun 24 24
[IpakTnueckue 3aHATHS 18 18
JlaGopatopHbie pabOTHI 16 16
CamocTrosiTenbHas paboTa (Bcero) 50 50
[TonroroBka K KOHTPOJILHBIM paboTam 4 4
OdopmiieHre 0TYETOB 110 1abOpaTOpPHBIM paboTaM 15 15
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[TpopaboTka JIEKITMOHHOTO MaTepuaa 10 10

CaMocTosiTeTbHOE U3yueHUE TeM (BOTIPOCOB) 3 3
TEOPETUIECKOH YacTh Kypca

[TonroToBka K NpakTUYECKUM 3aHATUSAM, CEMHUHApaM 18 18
Bcero (6e3 sx3ameHa) 108 108
OO01mas Tpy10eMKOCTb, 4 108 108
3aderHbie EquHuisn 3.0 3.0

5. Conep:xanue TUCHMILIHHBI

5.1. Pa3nenanl AMCHUILIMHBI 1 BUABLI 3aHATHH
Paznensl AMCHMITTUHBL U BUABI 3aHATUHN TpUBEIACHBI B Tabmuie 5.1.
Tabmuna 5.1 — Pasgensl IUCHUIUINHEL U BUIBI 3aHITHHA

Haspanus pa3aeaoB AUCHUIIIAHEL Lm0 8E S8 megre=38253
3 cemectp

1 OcHOBHBIC CBeJIeHUS 00 YpaBHEHHUSIX C 4 2 0 3 9 OIIK-2, I1K-1
yacTHBIMU Npou3BoHbIMU (YUII)
2 MonenupoBaHue GU3HUSCKUX 2 6 4 12 24  OIIK-2,TIK-1
IPOIIECCOB YPABHEHUSIMH B YaCTHBIX
MPOU3BOAHBIX.
3 Knaccudukanus v npuBecHAE K 2 0 4 5 11  OIIK-2, IIK-1
KaHOHMYECKOMY BUAY JIMHEHHBIX Y UII
BTOPOTO MOPSIKA.
4 Pemienune YUII metomom pasneneHust 2 0 0 1 3 OIIK-2, I1K-1
nepeMeHHbIX (Meton Dypre).
5 CoOcTBEeHHEIC 3HAYCHHS U 2 4 0 8 14  OIIK-2, IIK-1
coOctBeHHbIe GyHkIu. 3anada typma-
JInyBriuisa
6 YncneHHble ¥ MPUOTMKEHHBIE METObI 2 0 0 1 3 OIIK-2, TTIK-1
pewenns YUIL.
7 YpaBHEHMSI TUAPOIMHAMUKU: 2 0 0 1 3 OIIK-2, TIK-1
ypaBHEHUE JABWKCHUS KHUIKOCTH,
ypaBHEHHE HEPA3PHIBHOCTH, YPAaBHEHHUE
COCTOSTHUSI.
8 Metoz MHTErpabHbIX 2 0 0 1 3 OIIK-2, TTIK-1
npeoOpazoBanuii. [lonstue
UHTETpajbHOTO MPeoOpa3oBaHusl.
9 MareMaru4eckoe MOJEITUPOBAHNE 2 6 4 12 24  OIIK-2, IIK-1
NEKTPUUYECKUX MPOIIECCOB.
10 HennHeliHbIe BOIHOBBIE YPaBHEHUS. 4 0 4 6 14 OIIK-2, [1IK-1
Hroro 3a cemectp 24 18 16 50 108
Hroro 24 18 16 50 108

5.2. Conep:kanue pa3aesioB IMCHUIJIMHBI (110 JEKIUSM)
ConeprxaHue pas3ienoB JUCHUILIAH (TI0 JIEKIUSAM) IPUBEACHO B Tabnuie 5.2.
Tabnuua 5.2 — ComeprkaHue pa3AenaoB TUCIUILUIUH (TI0 JEKIUSIM)

{ &)
HasBanus paszenos CozeprkaHne paseloB THCIMILINHE (110 JekimsaM) - 9 & 3. = 8 g
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3 cemecTp

1 OcnoBusle cBenenust 06 Onpenenenne YUIL. [opsok ypaBHeHusI. 4 OIIK-2,

ypaBHeHUsX ¢ 9acTHhIMU  OcobenHoctr pereHus YUII. [Tonarue o momaHOM 1 [TK-1

npousBoanbiMu (YUIT) HETIOJHOM CUCTEME YPABHEHHUM B YACTHBIX
IIPOU3BO/IHBIX. JIMHENHbIE U KBa3WIMHEHbBIE
ypaBHeHus. [loHsiTHE O KpaeBbIX 3a1a4ax
MaremaTuieckoil pusnku. OCHOBHbBIE YpaBHEHUS
MareMaTu4ecKoi (hU3HKH.

Hroro
2 MopenupoBaHue 3aKoHbBI COXpaHEHUs! KaK OCHOBA MOJIEJIbHOTO 2 OIIK-2,
bu3NYECKUX MPOIECCOB  OMUCaHMs (pU3nYecKoro npoiecca. Beieon [1K-1
YpaBHEHUSIMH B YACTHBIX OJHOMEPHON MaTeMaTU4eCKOW MOJIEIH
MPOU3BOAHBIX. TEIUIONPOBOIHOCTH Ha OCHOBE 3aKOHA COXPaHEHHUS

sHepruu u 3akoHa Dypee. [Tonstue 00
AKCMOMAaTU4YECKOM METOJI€ MOJICIUPOBAHUSI.
HeoOxonumocts rpannuHbix ycnoBuid (I'Y) u
HavanbHBIX yenoBuil (HY). YpaBuenue
TEIIONPOBOIHOCTH P YUETE Pa3IMuHbIX
JIOTIOJTHUTEIBHBIX (PaKTOPOB.

Hroro
3 Knaccudukanus u ['unepbonuyeckue, nmapadoIuIECKUe U 2 OIIK-2,
MIPUBEACHUE K AIUTUIITUYECKUE YPABHEHHUS U COOTBETCTBUE UX TUIIAM [K-1
KAaHOHUYECKOMY BUY ¢busnueckux 3anad. [IpuBeaeHne K KAHOHUYECKOMY
nuHeinbx YUII Broporo Buay ypaBHEHUH runepboinyeckoro tumna. Metoa
MOPSAIKA. xapakrepuctuk. [IpuBeeHne K KAHOHUYECKOMY BUIY

ypaBHeHMI napabonunyeckoro tuna. [Ipusenenue
SIUTATNITHYECKUX YPAaBHEHUH K KAHOHUYECKOH (hopme.
Knaccugukanus u kaHoHudeckue Gopmbl JTMHEHHBIX
YpaBHEHUH 2-TO MOPSAJKA JJIS N HE3aBUCUMBIX

IIEPEMEHHBIX.

Hroro 2
4 Pemenune YUII JIuneitnble ogHOpoansle 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). ¢byukumii. Ananus pemenus YUII meronom

pazzaeneHus nepeMeHHbIX. [IpeoOpa3oBanue 3a1auu ¢
HeogHopoaHbiMu ['Y B 3amauy ¢ ogHopoaHbiMu [V,
3ajava TemIonpoBOAHOCTH C MPOU3BOAHOM B Y.

Hroro 2
5 Cob6ctBennble 3HaueHus: CamoconpskeHHoe ypaBHeHue Ltypma-Jlnysuiis. 2 OIIK-2,
u coocTBeHHble PpyHkIMK. CoiicTBa 3agaun L typma-JInyBunis. Tumsl kpaeBbIX [K-1
3anaua HlTypma- ycnosuil. Hexkoropele Baxxusble 3anaun [lItypma-
JInyBumns JInyBuILISL, K KOTOPBIM CBOAMTCS PELIEHNE

dbu3mvecKux 3anad. Pemenne He0THOPOIHOTO
YpaBHEHUS METOJIOM PA3JIOKEHUS TI0 COOCTBEHHBIM
GYHKIMSM. AJITOPUTM PELICHUS U €r0 peau3alus.
duznueckass THTEPIPETALUS PEIICHUSI.

Hroro 2
6 Ynucnennsle u CpaBHEHNE aHATMTUYECKUX PEIIEHUHN C YNCIEHHBIMU 2 OIIK-2,
npUOIMKEHHBIE METOIBI  perieHUsIMU. [IOHATHS aHaTUTHYECKOTO U YHCIEHHOTO [K-1
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pewenns YUIL.

pemennii. [IpenMyIiecTBa YMCICHHBIX PELICHH.
[IpeumyiniecTBa YMCIEHHBIX pelIeHui. 3a1a4a u
MpuUMep napaMeTpudeckoi uaeHTudukanuu. Meros
KOHEUHBIX pazHocTei. KoneuHo-pa3HocTHbIe
annpokcumanuu. [IpaBas, ieBast 1 LeHTpaJIbHAS
pPa3HOCTHBIE TPOU3BOJIHbIE. Pelenne 3a1aun
Jupuxie MeTo10M KOHEYHBIX pa3HOCTEN. AJITOPUTM
YUCJICHHOTO pelieHus 3agadn Jupuxiae. Marpuynas
dbopma 3anucu pemieHus 3anaun Jupuxie. 3ameHa
MPOU3BOJIHBIX, BXOAAWMUX B ['Y, pa3HOCTHBIMU
anIpoKCUMAIMsAMU IIpU peleHnu 3anauu Heiimana.

Hroro

7 YpaBHeHUs
TUAPOAUHAMUKH:
ypaBHEHUE ABUKECHUS
KUJIKOCTH, YpaBHEHUE
HEPa3pbIBHOCTH,

ypaBHEHUE COCTOSIHHUSI.

8 MeToa nHTerpaibHbIX

npeoOpa3oBaHUM.

[TonsiTMe MHTETPATBLHOTO

npeoOpazoBaHusl.

BriBon ypaBHeHM# akycTUKU. BojiHOBOE ypaBHEHUE.
®opmyna Kupxroda. [Tpunnun [toiirenca.
AKycThueckas HHTepHnpeTanus, [ paHuuHble yCI0BUs
JUIsl aKyCTUYECKUX BOJIH. YpaBHeHUeE l enpMrosbLa.
[TocTanoBka 3a1a4 AU PaKIUN aKYCTHYECKUX BOJIH.
Pemenue ypaBHenus ['enbMronbua B chepuueckux
koopauHarax. Judpakuus miockoit akycTuaeckoi
BOJIHBI Ha 11ape. YpaBHEHUS! TEOPUH YIPYTOCTH.
VYpaBHeHUs yIpyrux KoueOaHui.

Hroro

SAnpo npeobpazoBanus. MaTErpansHoe
npeoOpa3oBaHUe — MyTh K YMEHBIIEHHUIO YHCIIA
He3aBUCUMBIX nepeMeHHbIX B YUII. Cxema
aJrOpUTMa peleHus 3a/1aud METOJ0M MHTETrpaJIbHbIX
npeoOpaszoBanuii. [Ipsmoe u obparnoe
npeoOpa3oBaHue. Buabl MHTErpaibHBIX
npeoOpa3oBanuii. UHTerpansHoe nmpeoOpazoBaHue
KaK pa3yioKeHHe (PYHKIUH B HEKOTOPbIH CIIEKTP
KOMITOHEHT. [IpiuMephl CrieKTpOB NEPpUOJUIECKUX U
Henepuoanyeckux ¢pyHkuuit. [Ipeobpazosanne dypre
u ero mpumeHeHue s permenus Y UIl. @ypre-06pa3
(GYHKIIUY U ero cBoicTBa (MCXOAHAs QYHKIUS-
pe3yabTaT 00paTHOTO MPeoOpa3zoBaHusl, TMHEHHOCTD,
3aMeHa AuQPepeHInpOBaHUs YMHOKEHUEM, CBEPTKA).
Pemenue 3anaun Komm (Ha npuMepe ypaBHEHHs
TEIUIONPOBOIHOCTH ) METOAOM NPe0Opa3oBaHuUs
®ypbe. AITOpUTM PEUICHUS U €r0 peaau3alusl.
Amnanu3 pemenus, pyHkuus 'puna (GyHKIusS
UCTOYHMKA). DU3nUecKass MHTEpIpETalus peleHusl.
[TposiBneHre MpUHLUIA CYTIEPIO3UIIUH. YCIOBUS
IPUMEHUMOCTH IpeodpazoBanus Oypre u
npeoOpaszoBanus Jlamnaca mist YUIIL.

HUroro

2

2

OIIK-2,
[K-1

OIIK-2,
[1K-1

9 MaTremaTH4eCKOE
MOJIETTUPOBAHHE
ANEKTPUUECKUX
MIPOIIECCOB.

YpaBHeHust MakcBeiia. YpaBHEHHUSI JIEKTPOCTATUKH.
OOBeMHBIN MOTEHITHA, €T0 CBOWCTRBA.
DnexTpocTaTudeckasi HHTepIpeTanus 00beMHOTO
noreHunana. duzndeckass ”HTEPIPETALMS OCHOBHBIX
TPaHUYHBIX YCIOBHUH B AlIeKTpocTaTtuke. CBeaeHNE
BHYTPEHHEHN U BHEIIHEH 3a1a4d /lupuxiie, BHyTpeHHEN
Y BHEIHEH 3a1a4 HelimaHa K MHTErpaJibHbIM

2

OIIK-2,
[K-1

CornacoeaHa Ha noptane N2 38141




10 Heauuenusie
BOJIHOBBIC YPAaBHEHUSI.

ypaBHeHUsAM. VccrieqoBaHre OCHOBHBIX KPaeBbIX
3aja4 Uit ypaBHeHus Jlannaca ¢ momorpio
WHTETPAJIbHBIX ypaBHEeHUH. O0001meHHbIe QYHKITUN U
ux cBoiictBa. CHUHTYIsIpHBIE 0000IIeHHBIE (PYHKITUH,
nenbra-Qynkuusa dupaka. @yHnameHTalbHbIE
pelleHus 1)1 ypaBHEHUH MareMaTH4eCcKOi (PU3UKH.
Merton ¢ynkiuu ['puna. [Toctpoenue dhyHKIINMA
I'puna.

HUroro

YpaBuenue Kopreera-ne @pusa.

Conuronsl. BonHoBbIE ypaBHEHUS AJis
AJIEKTpOMarHuTHoOro noss. [lnockue pemenus
ypaBHeHu MakcBeiia. KpaeBbie 3aqaun qudpakiuun
JUISL DJIEKTPOMArHUTHBIX BOJIH.

4

HUroro

4

OIIK-2,
I1K-1

Hroro 3a cemecTp

24

5.3. Pazaesbl AMCHMILUIMHBI M MEKIMCUMIUIMHAPHBIE CBSA3M € 00eCeYnBAKIIUMHY (TPeabl Ty IIUMH)
U obecneynBaeMbIMU (MOCAEAYIONIUMHU) JUCHTUIIIMHAMU
Paznenbl qTUCHUIUIIMHBL M MEXIUCHUIUTMHAPHBIC CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U
obecrnieunBaeMbIMHE (TTOCIICTYIOIIMMH ) TUCIUTUTHHAMH TTPEICTABICHBI B TabwmIire 5.3.
Tabnuna 5.3 — Pa3aenbl AMCIUTUIMHBI 1 MEXKIUCITUTIIMHAPHBIC CBS3U

No paznenoB qaHHON NUCHMIUIUHBL, AJI KOTOPBIX HEOOXOIMMO U3YUYECHHE

HaumMeHOBaHUE TUCLUILINH 00eCIIeunBaroOIuX U 00eCIIeUNBAEMBIX TUCIIATLINH
1 2 3 4 5 6 7 8 9 10
[IpeamecTByromue JUCUUTLITMHBI
1 Maremartunka + + + + + + + + + +
[Tocnenyromme TMCUUTUIAHBI

1 dusuka + + + + + +
2 dusuka
KOHJCHCHUPOBAHHOI'O + + + + + + +
COCTOSTHUS

5.4. CooTBeTcTBHE KOMIIETEeHIM I, (pOpMHUPYyeMBbIX PH U3YUYEHUH JUCUMILIMHBI, U BH/I0B 3aHATHI
CooTtBercTBHE KOMIETEHUUH, (HOPMUPYEMBIX MPH U3YyYEHUU TUCHUIUIMHBI, U BUAOB 3aHSATHI
IpezCcTaBiIeHo B Tabmuie 5.4.
Tabnmuua 5.4 — CooTBeTcTBUE KOMIETEHUUH, (GOPMUPYEMBIX NPU HM3YYEHUM JUCUUIUIMHBI, U BHUIOB

3aHATHIN
%’ = Bunp! 3aHATHIA
g &~ o =S .8 S . s S - = - @DopMBbI KOHTPOJIA
~ H = = o % o T H© g \© O = awv
OIlIK-2 + + + + KonrtponbHas pabora,

KoHcnekT caMonoaroToBky,
Otuer no naboparopHoit
pabote, Ornpoc Ha 3aHATHUSAX,
3auerT, Tect
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[1K-1 +

+ + + KonTpomnsHas pabdora,
KoHCIeKT caMoInoAroTOBKY,
Otyet mo naboparopHoi
pabote, Onpoc Ha 3aHATHUSAX,
3auer, Tect

6. UnTepakTuBHbIE MeTOABI U (OPMBI OPraHU3ALMHU 00yUeHUSI
He npenycmorpeno PYIIL.

7. JIabopaTopHbie padoThI

HaumeHoBaHue 1a0opaTtopHbIX padoT npuBeaeHo B Tadmuie 7.1.
Tabnuma 7.1 — HaumenoBanue 1ab0paTopHbIX paboT

f o]
Ha3Banus pa3zaenos HaumeHnoBanue nabopaTopHbIX paboT 2 E8.= 8% S
3 cemectp
2 MogenupoBaHue YucneHHbI METOA PEIICHUS] YPAaBHEHUS 4 OIIK-2,
(bu3NYECKUX MPOIECCOB  TEIUIONPOBOJIHOCTH Ha OCHOBE HESIBHOI pa3HOCTHOM [1K-1
ypaBHEHUAMH B yacTHbIX cxeMbl (Kpanka-Huxkoncona)
MIPOU3BO/IHBIX.
p o Uroro
3 Knaccudwukanus u YucneHHbI METO pelIeHUs TUIepOOIMUECKOro 4 OIIK-2,
MIPUBEACHUE K YpaBHEHUS Ha OCHOBE SIBHOW Pa3HOCTHOM CXEMBbI [K-1
KaHOHUYECKOMY BU
AHOHITICCKOMY BHLY Hroro 4
nuHenHbIx YUYII Broporo
HOpsJIKA.
9 MaremaTuyeckoe UucneHnHblid METO peliieHus 3aaaun Jupuxie ais 4 OIIK-2,
MOZIEITNPOBAHNUE ypaBHeHus Jlamnaca IK-1
ANEKTPUUECKUX Vroro 4
IIPOLIECCOB.
10 Henunelinbie [IpocTpaHCcTBEHHBIE COTUTOHBI B KEPPOBCKOM Cpejie ¢ 4 OIIK-2,
BOJIHOBBIE YPABHEHUSL. HACBIIICHNEM HEIIMHEUHOCTH [K-1
Hroro 4
Hroro 3a cemectp 16

8. IIpakTHyeckue 3aHATUA (CEMUHAPBI)

HaumeHnoBaHMe MpakTUYECKUX 3aHITHI (CEeMHUHApOB) pUBEAeHO B TabmuIe 8.1.
Tabnuua 8.1 — HaumeHoBaHMEe MPaKTHUECKHUX 3aHATUH (CEMUHAPOB)

V) f 0]
Hasganns paznenos HauMeHOBaHHE MPAKTHYECKHX 3aHSTHIT (ceMuHapoB) ; S £ 2. = & S
3 cemecTp
1 OcHoBHBIe cBenieHHst 00 BpiBox ypaBHeHuid. [locTaHOBKa KpaeBbIX 3ajad. 2 OIIK-2,
BHEHHS -
YPaBHEHHMSAX C YaCTHBIMH 17 IK-1
npousBoaHbiMU (YUII)
2 MopenupoBaHue YpaBHEHHUS TETIONPOBOAHOCTH U KOJIEOAHUI B 2 OIlK-2,
(U3UUECKUX MPOLECCOB  OTPaHUYEHHOU 001aCTH (OHOPOHBIE TPAHUYHBIE [K-1
YPaBHEHHSIMU B YaCTHBIX  YCIIOBHS).
POU3BOHBIX. .
POH3BOA YpaBHEHUS TEIUIONPOBOAHOCTH U KOJleOaHUH B 2
OTrpaHUYEHHOM 007acTH (HEOAHOPOAHbBIE TPAHUYHBIE
yCIIOBHSA)
YpaBHEHHE TETTONPOBOTHOCTH Ha O€CKOHEUHOMN 2
NpsSMOii, B HEOrpaHMYEHHOM MTPOCTPAHCTBE, Ha
0JyOeCKOHEUHOM MpAMO
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Utoro 6
5 CobcrBennble 3HaueHus 3agada Lltypma-JInyBuiiist (0Tpe3ox, 2 OIIK-2,
1 cOOCTBeHHBIC (DYHKIIMH. TPSIMOYTOJIBHUK, TapaIIICICTTHIIET) [TK-1
?Iazlaqa IlTypma- Brruncnenue kBaapara HopMbl. 3agada [typma- 2
HyBUILLA JlnyBuiis (Kpyr, CEKTOP, KOJIBIIO).
Hroro
9 Maremaruueckoe VYpasHenue Jlamiaca B IpMOYTroJIbHUKE U OIIK-2,
MOJICJIMPOBAHUE napajiesenumesie [1K-1
KTPUIECKUX
HICKTpHHeC YpaBHenue Jlannaca B Kpyre, BHE Kpyra, B KOJIbLE, B 2
MPOLIECCOB. cexTope
YpaBHeHue Jlamiaca B UUIMHIPE U €ro YacTAX 2
Utoro 6
Hroro 3a cemectp 18

9. CamocTrosiTesqibHast padoTa

Bunagsr CaMOCTOATEIbHOM pa60TLI, TPYAOCMKOCTb U (bOpMpreMLIe KOMIICTCHIIMU ITPCACTABJICHBI B

tabnuue 9.1.
Tabmuua 9.1 — Bunel caMocTosTenbHON PabOThI, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMIIETSHIIHH
Buzsl camoctosTenshoit X £ 4 2 % E
Ha3zBanmus paznenon A 23 & = = z DOopMBI KOHTPOJISI
paboThI =0 & =3 Z
3 cemecTp

1 OcuoBHeble cBeaenus 00 Iloaroroska k 2 OIIK-2, KoHucmekr

YPaBHEHHUAX C YACTHBIMU  IPAKTHUUYECKUM 3aHSTHUSIM, [1K-1 camonoArotoBku, Onpoc

npousBoanbiMu (YUII) CEMHHapaM Ha 3aHATUAX, TecT
[TpopaboTka JIEKITMOHHOTO 1
Marepuasna
Hroro

2 MopenupoBaHue IToaroroBka k OIIK-2, Koncmekr

(UBHYECKUX TIPOIIECCOB  MPAKTUICCKUM 3aHSATHSM, [TK-1 CaMOIIOITOTOBKH,

YpaBHEHUSMHU B YACTHBIX  CEMHHapaMm KontponwsHas padora,

MIPOU3BOIHBIX. TToAroToBKa K 2 8np0c Ha 3algﬂms{x, }
MPAKTHYECKUM 3aHATHIM, TgeT H?l" J1abopatopHou
CeMHUHapam pabote, 1ect
[TonroroBka k 2
MIPAKTHYCCKUM 3aHATHSIM,
ceMuHapaM
[TpopaboTka JIEKITMOHHOTO 1
Marepuana
OdopmiieHre 0T4eTOB 1O 3
1abopaTopHBIM paboTam
[TonroroBka k 2
KOHTPOJIbHBIM paboTam
Uroro 12

3 Knmaccudukanus u [TpopaboTka JTEKITMOHHOTO 1 OIIK-2, Koucnekr

MpUBEJICHUE K Marepualna [1K-1 camomnoArotoBku, OTuer

KaHOHUYECKOMY BHTY OQopMITCHHE OTYETOB 110 4 1o J1abopaTropHo# padoTe,
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nuHenHbX YUII BTOporo  mabGopaTopHbIM paboTam Tect
nopsiJiKa. Vroro
4 Pemenue YUII meromom [IpopaboTka JIEKITMOHHOTO OI1IK-2, Koucmekr
pa3zeneHus NEPEMEHHBIX  Marepuaia IK-1 CaMOIIOArOTOBKH, TecT
(meTon dypse). Vitoro
5 CoOctBeHHbIe 3HayeHus [loaroroBka k OIIK-2, Koncnoekt
U COOCTBCHHBIC (QYHKIIMH. TPAKTUYECKUM 3aHITHSIM, IK-1 caMonoJroroBku, Omnpoc
3agaua [lITypma- ceMHHapam Ha 3aHATHSX, TecT
Jnysuis ITonroroBka k

MPAKTHYECKUM 3aHATHIM,

CeMHUHapam

CamocTrosiTeIbHOE

U3y4eHUe TeM (BOIIPOCOB)

TEOPETUYECKON YacTu

Kypca

[TpopaboTka JTEeKIIMOHHOTO

Marepuasna

Htoro
6 Yuciennoie u [IpopaboTka JIEKITMOHHOTO OIIK-2,  Koucnekr
npuOIMKEHHBIE METOIBI  MaTepuana [K-1 camMomnoAroToBku, Tect
pewenus YUII. Hrtoro
7 YpaBHEHUS [IpopaboTka JIEKITMOHHOTO OIIK-2, Koucnekr
TUAPOUHAMUKU: Marepualna [K-1 camornoArotToBku, Tect
ypaBHEHUE ABUKCHUS Vitoro
KUJKOCTH, YpaBHEHHE
HEpa3phIBHOCTH,
ypaBHEHUE COCTOSHHUSI.
8 Meron unterpanbubix  [IpopaboTka JTEKIIMOHHOTO OIIK-2,  Koucnekr
npeoOpa3oBaHUil. Marepuana [1K-1 CaMONOJIrOTOBKH, TecT
[ToHsiTHE MHTETPATILHOTO Hroro
npeoOpa3oBaHUsL.
9 MaTteMaTH4eCKOE ITonroroska k OIIK-2, KoHcmekr
MOJIETTUPOBAHUE MPaKTUYECKUM 3aHATUSIM, [1K-1 CaMOIOJITOTOBKH,
ANEKTPUIECKUX CeMHHapaMm KonTpomnsHnas padora,
IIPOLIECCOB. Ornpoc Ha 3aHATHSIX,

IloaroroBka k
MPAKTUYECKUM 3aHATUSIM,
CeMUHapam

IloaroroBka k
MPAKTUYECKUM 3aHATHSIM,
CeMHUHapam

[TpopaboTka JIeKIIMOHHOTO
marepuaia

Odopmiterre 0T4eTOB 10
1abopaTopHbBIM paboTam

IToaroroBka K
KOHTPOJLHBIM paboTam
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J1abopaTopHBIM paboTam

pabote, Tect

Utoro 12
10 Henunelinble [TpopaboTKa JEKIIMOHHOTO 1 OIIK-2, KoHucnekr
BOJIHOBBIE YPABHEHHSI. Marepuasa IK-1 CaMOIOJATOTOBKH,
KonTtponbHas Ta
OdopmieHre 0T4eTOB 10 4 OHTPO pabora,

Otyet mo naboparopHoi

ITonroroska k 1
KOHTPOJBHBIM paboTam
Utoro 6
Hroro 3a cemectp 50
Utoro 50
10. KypcoBoii npoekTt / KypcoBasi padora
He npenycmorpeno PYIIL.

11. PeiiTuHroBasi cucreMa JJisi OEHKHU YCIIEBAE€MOCTH 00y4aI0IIUXCsl

11.1. banabHbIe OLIEHKH /1151 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — bayuibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcuMabHBIH MaxkcuMabHBIH
DJeMeHTHI y4eOHO OaJ 3a nepuos Bcero 3a
6amn Ha 1-yto KT ¢ Gann 3a mepuon
JeSITeIbHOCTH mexay 2KT u na ceMecTp
Hauana cemectpa  Mexnay 1KT u 2KT
KOHEI] CeMecTpa
3 cemectp
3ager 14 14
Koncnekr 4 ) ) 14
CaMOIOATOTOBKH
Kontposnphas padora ) 15
Ornpoc Ha 3aHATUAX 14
OTueTt o mabopaTopHOii 8 5 5 18
pabore
Tect 8 8 9 25
Hroro makcumym 3a 29 28 43 100
nepuoa
Hapacraromum urorom 29 57 100 100
11.2. Ilepecyer 02/1JI0B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecuer 0anoB B OLIEHKH 32 KOHTPOJIbHBIE TOUKU IpeAcTaBieH B Tabnuue 11.2.
Tabnuua 11.2 — [Iepecuer 6a/1710B B OIIEHKU 32 KOHTPOJIbHBIE TOUKHU
baniel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
> 90% oT MakcuMasbHOU CyMMBI OaitoB Ha jaty KT 5
Ot 70% no 89% ot makcumanbHOM cymMbl 6aisioB Ha fgaty KT 4
Ot 60% 10 69% OoT MakcUMaIbHON cyMMbI OansioB Ha nary KT 3
< 60% oT MakcuMaIbHOU cyMMbI OasutoB Ha naty KT 2

11.3. Ilepecyer cymMMbl 02/1J10B B TPAAUIIHOHHYIO M MEKTYHAPOIHYIO OLICHKY
[Tepecuer cymMbl OaioB B TPAJUIMOHHYIO M MEXIYHAPOIHYIO OLICHKY MPEICTaBlIeH B TaOIHIIe
11.3.
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Tabmuma 11.3 — IlepecueT cyMMbI 0aJJIOB B TPAAMLIMOHHYIO U MEXIYHAPOIHYIO OL[CHKY

Hrorosas cymma 6asios,

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

HK3aMEH

5 (oTuuHO) (3a4TEHO) 90 - 100 A (OTIM4HO)
85 -89 B (ouenb xoporio)

4 (xopo11o) (3a4TeHO) 75-84 C (xoporo)
70-74
65 - 60 D (ynoBneTBOpHUTENBHO)

3 (yAOBJIETBOPUTEINIBHO) (3a4TEHO) 60 - 64 E (HocpeicTaeno)
2 (1eynoBIIETBOPHTEHHO) (HE Hwuxe 60 6ammoB F (neynoBneTBopUTENIbHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O0ecnieyeHue TUCIUIINHBI

12.1. OcHoBHas JquTEpaTypa

1. KoHcmekT nekiuii o Beiciield marematuke : B 2 4. / JI. T. ITuceMennsiid. - M. : Alipuc-Ilpecc,
2007 - . - ISBN 978-5-8112-1687-1. Y. 2 : Tpuauare msth JIeKnuid. - 5-¢ 3. - M. : Aiipuc-Ilpecc, 2007.
- 251, [5] c. : mi., Tabm. - ISBN 978-5-8112-2315-2 (nanuuue B 6ubmmorexke TYCVYP - 60 3x3.)

2. Meronel Maremarmyeckoi — ¢usuMkm  [DeKTpoHHBIH  pecypc]:  YuebHoe mocobue
MpeHa3HaYeHO ISl CTYACHTOB (QakynbreTa auctaHimoHHoro odyuenuss TYCVYPa / I'punses 0. B.,
VYmakos B. M., MunskoB JI. JI., Tumuenko C. B. - 2012. 148 c. - Pexum pgocryma:
http://edu.tusur.ru/publications/3379 (mara oopamenus: 10.07.2018).

12.2. lonoiHuTeIbHAS JIUTEpPaTypa
1. Maremarnueckue meronsl (usuku. M30panHble BOmpochl : YueOHHMK it By3oB / E. A.
Kpacnonesues. - HoBocubupck : HI'TY, 2003. - 242 ¢ (nanuuue B 6ubnunotexke TYCYP - 50 2k3.)
2. Brpicmas maremaruka III. OyHKIMH KOMILIEKCHOTO TEpeMEHHOTO. Psnpl. VMHTerpaibHbie
npeoOpa3zoBanus [DNeKTpoHHBINH pecypc]: YuebHoe mocobue / MarasunnukoB JI. W. - 2012. 206 c. -
Pexxum noctyna: http://edu.tusur.ru/publications/2258 (nara obpamenus: 10.07.2018).

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s3aTenbHBbIC y4eOHO-METOAMYECKHE ITOCOOHS

1. Meroasl MatemaTnueckoi ¢u3uKU : PyKOBOJACTBO K OpraHU3alMy CaMOCTOSATENIbHONW pabOThI
g cryneHToB creuuaibHoctu 210106 "IlpombimenHas snextponuka" / HO. B. I'punses, JI. JL
MunbkoB ; denepanbHOE areHTCTBO 10 00pa3oBaHut0, TOMCKHUIT TOCY1apCTBEHHBIN YHUBEPCUTET CUCTEM
yhpaBiaeHUs U paauo3iekTpoHuku, Kadenpa nmpomeinuienHoi snexkrponuku. - Tomck : TYCVYP, 2007. -
116 c. : (mamuuue B 6ubnuoreke TYCYP - 94 5k3.)

2. Meroasl MaremMarudeckol (GHU3MKH [DJIEKTPOHHBIA pecypc]: Meroauueckue yKa3aHUS K
npaktuyeckuMm  3anstusm  /  Teiiko  II.  II. - 2012, 31 c¢. - Pexum jocryma:
http://edu.tusur.ru/publications/2351 (nara obpamienus: 10.07.2018).

3. Pemenne ypaBHeHHMI B YacCTHBIX NPOM3BOAHBIX TUIEPOOINYECKOTO THMA [DIEKTPOHHBIN
pecypc]: Meroauueckue ykazanus k jaboparopHoii padote / I'eiiko I1. I1. - 2012. 15 c. - Pexxum gocryna:
http://edu.tusur.ru/publications/2346 (nara oopamenus: 10.07.2018).

4. MonenpoBaHue nMapadOIMYECKUX YpaBHEHHMM B YaCTHBIX MPOM3BOIHBIX Mo cxeme Kpanka—
Hukoncona [DnekTpoHHbIN pecypc]: Meroaudeckue ykazaHus Kk jJaboparopHoii pabote / Tefiko II. IT. -
2012. 14 c. - Pexxum goctyna: http://edu.tusur.ru/publications/2347 (nara o6pamenus: 10.07.2018).

5. Pemenune nuddepeHunanbHbIX ypaBHEHHM SJUTMITHUYECKOTO THIa [DJIEKTPOHHBIA pecypcl:
Metonuueckue ykazaHusi K JaboparopHoit pabore / Teiiko II. II. - 2012. 12 c. - Pexxum pocrtyma:
http://edu.tusur.ru/publications/2348 (nara obpamenus: 10.07.2018).

6. IIpocTpaHCTBEHHBIE COJHMTOHBI B KEPPOBCKOH Cpele C HACBHIIICHHEM HEIMHEHHOCTH
[OnexTpoHHbIi pecypc]: Meroauueckue ykasaHus K jaboparopHoit paborte / Marasunauko A. JI. -
2012. 21 c. - Pexxum goctyna: http://edu.tusur.ru/publications/2350 (nata o6pamenus: 10.07.2018).
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12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS ISl JIMI[ C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI M
HHBAJIN/I0B

Y4eOHO-MeTOoMUeCKre MaTepuabl ISl CAaMOCTOSATENIbHOW U ayIUTOPHON pabOThl 00Y4arOLIXCs
U3 YHClia JIMI C OTPAaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI M MHBAJIMI0B MPEIOCTABISAIOTCA B opmax,
aIaTUPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBBS U BOCIIPUSATHUS HHPOPMAIIHH.

Jlast M1 ¢ HapylIeHUsIMH 3PeHusl:

— B (hopMe AIEKTPOHHOTO TOKYMEHTA;

— B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JLst M1 ¢ HAapYLIeHUusIMH cJIyXa:

— B (hopMe AIIEKTPOHHOTO TIOKYMEHTA,;

- B IIe4aTHOU (hopme.

Jliis1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-BUTaTeILHOIO annapara:

- B (hopMe 2JIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [lpu u3ydeHUHU NUCUUIUIMHBI PEKOMEHAYETCsl CIOIB30BaTh 0a3bl JAHHBIX, HHPOPMALIMOHHO-
CIIPABOYHBIE U TIOUCKOBBIE CHUCTEMBI, K KOTOPBIM y TYCVYPa €CThb JOCTYI
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MarepuaibHO-TeXHHYECKOE 00ecreyeHue TUCHHMILINHBI U TpedyeMoe MPporpaMMHoe
o0ecreyenue

13.1. O6uue TpedoBaHNS K MATEPHATbHO-TEXHMYECKOMY M NPOrPAMMHOMY 00ecredeHn 0
AMCUMILINHBI

13.1.1. MarepuajJibHO-TeXHHYECKOE U POrPAMMHOe o0ecneyeHue sl JIEKINMOHHbIX 3aHATHIH
Jis mpoBeneHusi 3aHATUN JIEKIIMOHHOTO THIIA, TPYNIOBBIX U WHIUBUAYATbHBIX KOHCYIBTAIIHM,
TCKYLICTO KOHTPOJIA U HpOMe)KYTOIIHOI;'I aTTCCTAllMU HCIIOJIB3YCTCA y‘Ie6Ha$I aAyauTopusda C KOJIUYCCTBOM
MOCa/IOYHBIX MeCT He MeHee 22-24, 000opyaoBaHHas JOCKOHM U cTaHIapTHOU yueOHOM Mebenbto. MMerorces
JEeMOHCTPAIIMOHHOE 000pyIoBaHWE W Y4eOHO-HAIISAHBIE TOCOOMS, 00ECIeYMBAIONINE TEMAaTHYECKUE
WJUTIOCTPAIUH 110 JICKIIMOHHBIM pa3zesiaM AUCHUTUIHHBIL.

13.1.2. MarepuaJIbHO-TEXHHYECKOE M IPOrpaMMHOe o0ecredeHne I MPAKTHYEeCKUX 3aHATHI

VYyebHast ayquropus

ydeOHas aynuTOpHsl Ui TIPOBEACHUS 3aHATHH JIEKIIMOHHOTO THMA, y4deOHas aymTuTopus Ijs
MIPOBENICHUS 3aHATHI MPAKTHUECKOTO THUIA, yueOHas ayTUTOpUs s IPOBEACHMS 3aHATUH CEMUHAPCKOTO
TUTIA, TIOMEIIEHUE ISl TPOBENEHHs TPYNIOBBIX M WHIWBUAYAJTBHBIX KOHCYJIBTAlMH, TOMEIIEHUE ISt
MIPOBEIEHUS TEKYILEr0 KOHTPOJIS ¥ IPOMEXYTOUHOM aTTecTaluu

634034, Tomckast obnacts, . Tomck, Bepimununa ynuna, 1. 47, 304 ay.

Onucanue uMeroierocs 000py10BaHuUs:

- KommiekT cnenuanu3upoBaHHOM yaeOHOM MeOen;

- Pabouee mMecTo mpenogaBarelis.

[TporpamMmmHoe obecrieueHne He TpeOyeTcs.

13.1.3. MarepuaibHO-TEXHHYECKOE U MPOrpaMMHOe obecriedeHne 1Jisl Ja00paTOpHbIX padoT

VYyeOHnas naboparopus

yueOHasi ayAuTOpUs JUIS MPOBEACHUS 3aHATHI MPAKTHYECKOTO THIA, ydeOHas ayguTOpHs IS
MIPOBEJICHUS 3aHATHH JTA0OPATOPHOTO THIIA, TOMEIIECHUE I KYPCOBOTO MPOSKTUPOBAHUS (BBITIOTHCHHUS
KYPCOBBIX pa0oT), MOMEIICHUE AJIsi TPOBEACHHSI TPYIIOBBIX U WHIANBUAYIbHBIX KOHCYIBTALIUN

634034, Tomckast obnactb, . Tomck, Bepimununa ynuna, a. 74, 110 ays.

Ornucanue UMerIIerocs 000pyI0BaHHUS:

- JJaboparopusbie crenab! (6 mT.);

- UsmepuTenbHbie TPUOOPHL;

- Jlocka MarHuTHO-MapKepHas;
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- Onruueckas ckambs OCK-4;

- [Tomerienune a1 xpaHeHUs1 yueOHOTO 000OpYIOBaHUS;
- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;

- Pabouee mecTo nmpenogaBarers.

[TporpammHuoe obecrieueHne He TpedyeTcs.

13.1.4. MarepuaJIbHO-TEXHHYECKOE M IPOrPaMMHOe obecredyeHune I CAMOCTOATEIbHOI padoThl
Jlist caMOoCTOSTENNbHON paboThl MCTONB3YIOTCS y4eOHBIC ayTUTOPUU (KOMITBIOTEPHBIC KIIACChI),
PacCIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTp, . Tomck, Jlennna mpocriekT, a. 40, 233 ay.;
- 634045, Tomckas obmacts, T. Tomck, yi. KpacHoapmeiickas, a. 146, 201 aygx.;
- 634034, Tomckast o6nacTh, . Tomck, Bepmmauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckas o6aacTs, I. ToMmck, Bepmmanna ynuna, 1. 74, 207 ayn.

CocrtaB 000pyIOBaHUS:

- yaeOHast meOeb;

- komneroTepsl Kinacca He Hike [I9BM INTEL Celeron D336 2.8I'T1. - 5 mit.;

- KOMIBIOTEPHI MOIKIIOUYEeHbI K ceTh «MHTepHeT» W 00eClednBarOT JOCTYI B JIEKTPOHHYIO
nH(OPMAIMOHHO-00pa30BaTeNbHYIO CPEy YHUBEPCUTETA.

[TepedeHp MporpaMMHOTO 00ECTICUEHUS:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.

13.2. MaTepuajbHO-TeXHHYeCKOe o0ecriedeHre JUCIUIITUHBI IS JIUI C OTPAHUYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbS 1 MHBAJIN/I0B

OcBoeHMe NUCHUIUIMHBI JIMIAMU C OTPaHMYEHHBIMU BO3MO>KHOCTSIMHU 370pPOBbsI M MHBAJIUIAMU
OCYILECTBIIIETCS C UCIOJIb30BAaHUEM CPEACTB 00yUeHHUs OOIIEro U CHelUaIbHOI0 Ha3HAUCHMSL.

[Tpu 3aHATHAX € OOy4YaIOIIMMHUCS € HAPYLIEHMSAMM CJIyXa IPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH amnmaparypbl, MYJIbTUMEAUMHBIX CPEICTB U JPYIMX TEXHUYECKUX CPEICTB
npuema/nepenayd yueOHOM MHQOpMalMKU B JOCTYHNHBIX (hopMax, MOOMIIBHOM CHUCTEMBI IpPENoiaBaHUs
Ui 00y4aroIMXCs C MHBAIWIHOCTBIO, MOPTATUBHOW MHIYKIIMOHHON CHUCTEMBl. YueOHas ayluTopus, B
KOTOpOIl 3aHMMalOTCsl OOydaroluecs ¢ HapylIeHUEM cllyxa, 00OpyloBaHa KOMIBIOTEPHON TEXHHUKOH,
ayIMOTEXHUKOW, BUJACOTEXHUKOM, NMEKTPOHHON JOCKOM, MYJIBTUMEIUMNHON CUCTEMON.

[Tpu 3aHATHAX ¢ 0OYUYAIOUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO HUCII0JIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOXKHOCTH IPOCMOTPA yAAJCHHBIX 00bEKTOB (HAapUMep, TEKCTa
Ha JIOCKE WM CcJaiiia Ha 3KpaHe) MpU IOMOIIY BUAEOYBETUUUTENEH sl KOM(POPTHOTO IPOCMOTPA.

[Ipu 3aHATHAX C OOyYalOUIMMHCA € HAPYLICHHSIMH ONOPHO-ABMIaTeJbHOI0 amnmapara
HCIIONIb3YIOTCSl aJIbTepHAaTHBHBIE YCTpPOMCTBa BBOAA HMH(OpPMalUU W JApPYyrue TEXHUYECKUE CpEACTBa
npuema/mepenauu ydeOHOW HMHGOpPMALUU B AOCTYMHBIX (popMax, MOOMIIBHOW CHUCTEMbI OOyuYeHMS JUIS
JIOZIEN ¢ MTHBAJIMHOCTBIO.

14. OlleHO‘lHl)Ie MaTrepvajJabl  METOAUICCKUEC PEKOMECHAAUH M0 OPraHU3allui U3yYCHUA
AUCHUIIIMHBbI

14.1. Coaep:xanue OEHOYHbIX MATEPHAJTIOB U METOAUYECKHE PEKOMEH AU
Jlnst ouileHKH cTeneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOSHUS 3aKPETJICHHBIX 32 TUCIUTLINHON
KOMIIETEHITUH UCTIONIb3YIOTCS OIICHOYHBIE MaTepralibl B COCTABE:!
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14.1.1. TecToBbIe 3a1aHusA
1. Kakue ¢uzndeckue nporecchl OMMChIBAeT MapaboIrnieckoe ypaBHeHHE?
a) KonebOaHus
0) JBMXKYIIHUECS BOJIHBI
B) CTalMOHAPHBIE IIPOLIECCHI
r) auddys3uto
2. Kaxue ¢pusnueckre nporeccyl OMUCHIBAET TUIIEPOOINIECKOe YpaBHEHUE?
a)  KoyieOaHus
0) BOJIHBI
B)  CTalMOHAPHBIE MIPOLIECCHI
r) auddysuio
3. Kakue pusndeckue npouecchl OMUCHIBAET AUIUNTUYECKOE YpaBHEHUE?
a)  koneOaHUs
0)  JBWXKYIIHUECS BOJIHBI
B)  CTal[MOHApPHBIE MIPOLIECCHI
r) auddysuro
4. YT0 ONMCHIBAIOT I'PAaHUYHBIE YCIOBUSA?
a)  B3aMMOCBS3b (PU3NUECKUX MTEPEMEHHBIX
0) ¢duzmYecKyIO MepeMEHHYIO B HAYaJIbHBI MOMEHT BPEMEHHU
B)  (hU3HUECKYIO IEPEMEHHYIO Ha TPaHHUIIe
I)  [POU3BOIHYIO (PM3UYECKOH MepeMEeHHON B HAYaJIbHBIII MOMEHT BPEMEHH
5.  YTO OmMCHIBAIOT HaYalIbHBIE YCIOBUS?
a)  B3aUMOCBS3b (PH3UIECCKUX MMEPEMECHHBIX
0) (QusnyecKyo nepeMeHHYI0 B HAYaIbHbII MOMEHT BPEMEHH
B)  (hU3MUECKYIO IEPEMEHHYIO Ha TPaHUIIE
) MOPOU3BOIHYIO PU3NYECKON MEPEMEHHON B HAYAIbHBII MOMEHT BpEMEHU
6. Uro onmckiBaeT ypaBHEeHUE?
a)  B3aMMOCBS3b (PU3UUECKUX MMEPEMEHHBIX
0) ¢duzMYecKyIO MepeMEHHYIO B HAYAJIbHBI MOMEHT BPEMEHHU
B)  (hU3HUECKYIO IEPEMEHHYIO Ha TPaHHUIIe
I)  [POU3BOIHYIO (PM3UYECKOH MepeMEeHHON B HAYaJIbHBI MOMEHT BPEMEHH
1 At
f;(x,z)=—e 4ot

7. OyHKuus 2an IIPU BCEX 3HAUEHMSIX 'f;IBJmeTca pELIEHNEM ypaBHEHUS

2
TETUIONPOBOIHOCTH Uy =a"Uy 5 o6macru {(I, I) L XE (—[ﬂ, Eﬂ:l,f < (D, m:'}

JlaHHast QyHKIUS HAa3bIBACTCA ............ peleHreM ypaBHEHHs TEIIONPOBOIHOCTH
a) JJIEMEHTapHbIM
0) cTalMOHAPHBIM
B) HEOJTHOPOIHBIM
r) ¢yHIaMEeHTaIbHBIM

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

1 r 1 1
a)y=sinzZx; 0)y=sinZX; B)Y=COSZX; I)y=sinx

9. Oynxuus U aBnsercs pemenueM ypasHeHHs Uy, + Uyy = cosx X cosy. Toraa pemeHreM
COOTBETCTBYIOIIETO OTHOPOIHOTO YpaBHEHUS OyeT PyHKIUS
1 1

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

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

11. YKa}KI/ITe U 1udQepeHInaIbHOTO YpaBHEHUS

;;; “if &u ,
_— 7 5 —— Ssindx =40

:: o &

Bapuantsl oTBera:

1) 2ITMNITHYECKUT;
2) runepOoTHIeCKHIA,
4) KpyroBoi;

3) napaboan4eCcKuii;

12. Ykaxxure cOOCTBEHHBIC ()YHKIIMH KPaeBOH 3a1a4u

-2 -2
CH ¢
- 1 - 9 _ﬁ/ﬁ =
cx” <V O =1 11\ —
- ; u(0;y)=u(l;y)=0.
Bapuants! oTBeTa:
. MY . MAY Y
sin— sin—— , Cos
2) 3 .5 [ . gsm3ny.
13. Ykaxxute coOCTBEHHBIC YHCIIa KPACBOU 3aauu
-2 AE
oou o
— — 25 =40
éx & O =1 1T\ —
¥ uO)=uy=0
BapI/IaHTBI OTBETA.
T T T T

0S5 5 25,9 7 .y 49

2

14. Oynkius y = cos 3 x sBasercs coocTBeHHOM (yHkuumeit 3anaun Hitypma-JInysumis
y'+1ly=0, y'((g =vy'(3p) 220 C COOCTBEHHBIM 3HAYEHUEM

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

15. Kakomy Ha4aJIbHOMY YCJIOBHIO YIOBJIETBOPSET (byHKum{

1 iny o
a{x:t) = 6x° + 4ty — &f sin e
( ; i+ 4 5

BapI/IaHTBI OTBCTA:
2) H{"CE}} = {}; 6) y{x:{}} =6x . B) H{‘EIE}} =& ) N{“E;E}} =4 ;

16. Kakoe u3 ypaBHEHUH SABIISIETCS] YPAaBHEHUEM TEIUIONPOBOIHOCTH CTEPKHS ¢ UICTOUHUKAMHU
TEeIIa BHYTPH
Bapuanrts! oTBeTa:

-2 =2 ™ -2

&u &H CH &l iy

F!F'_ESF!.E-:{}; -ﬂ_;_ﬁ-ﬂlzged;
a) Cf° X 6) ¢f ox
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2 =2 a2

ci &7 e o' P
— -3 =4xe " — +2—= =8¢ " sinSx;
p) Cf €Y r) ¢f CX

17. Ykaxure, Kakoe U3 JaHHBIX YPaBHEHUH sBIseTCS ypaBHeHUeEM [lyaccoHa
Bapuants! oTBera:

2 -2 -2 =2

cH o cH ou 3 .

_‘ﬁ+_‘2:E}; ﬂﬁ+ﬁ2:8€ S10 35X
a) ¢f CxX 6) €f CxX

-2 -2 - =2

g o cH CU 2

. _._k = :2_, ﬁ—__‘ - :Frfé{f+4}:
) <f X r) ¢f cX

18. Kakas u3 KpaeBbIX 3aj1ay sIBJISIETCA 3a/1a4ueii O TEIJIONPOBOJAHOCTH CTEPIKHSI KOHEUHOM JUIMHBI
0€3 UCTOYHUKOB TeIJla BHYTPHU U C HYJIEBOH TeMIlepaTypoi Ha KOHLIaX
Bapuantsl OTBeTa'

-2
oo &u
- —25 =0
a) ar ax : u(0;t)= u(7;t)=0; u(x;0)=x.
- -2
o ou 3
— =T+ 4
6) €  cx u(0;t)=t; u(7;t)=0; u(x;0)=0.
= -2
CH oo
- -9 - :{}:
p) €7 X u(0;t) = u(4;t)=0; u(x;0)=x(4-x).
-2 a7
& B
7 6 ==0
r) ¢f cx : u(0;t)= u(5;t)=3; u(x;0)=0.

19. Kakas u3 KpaCBbIX 3a1a4 ABJIACTCA 3ajadeu o BBIHYXXICHHBIX KOJI€0aHUAX KOHEUYHOH CTPYHBI,
3aerHH€HHOfI TOJIBKO Ha JICBOM KOHIIC
BapI/IaHTBI OTBCTAa.

-2 -2
ou ou
- —25 = =0
a) Cf cx u(0;t)= u(7;t)=0; u(x;0)=x
- -2
CH  CTH s
Pomiiay L L U i
6) ¢f ox u(0;t)=t; u(7;t)=0; u(x;0)=0.
- -2
CH o
9= =0
p) ¢f cx u(0;t) = u(4;t)=0; u(x;0)=x(4-X).
-2 a2
ou ol
[N B - =0
r) ¢f cx : u(0;t)= u(5;t)=3; u(x;0)=0.

20. PemieHneM Kakoro ypaBHEHUS SIBISIETCS (byHKumI
2;2 X gnTt

5 Cos
et T 5
BapI/IaHTBI OTBETAa.
-2 -2 -2 -2
ISR ISR o'u ST :
_H—16_\2=E}; Eﬂz—i{iﬁz:ﬁxsm:{r;
a) Cf cx 6) Ct cx
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-2 - i
1 c°u - CTH CH OB
——,,_.?f‘-_\—,,:E}: - _16?:5:
g) 16 €° cx” ry ¢f cx”

14.1.2. Tembl 0IPOCOB HA 3aHATHAX

BriBon ypaBHenuii. [TocTaHoBKa KpaeBbIX 3a/1a4.

YpaBHEHUS TEIIONPOBOJHOCTH U KOJeOaHW B OrpaHMUEHHON 00IacTH (OXHOPOAHbIE TPAHUYHBIC
YCIIOBHS1).

YpaBHEHHS TEIUIONMPOBOIHOCTH W KOJICOAHW B OrpaHUYCHHOW o0nacTu (HEOTHOPOIHBIE
IpaHUYHbIC YCIOBHS)

VYpaBHEHHE TEIUIONPOBOAHOCTH HAa OECKOHEYHOH MPsSMON, B HEOTPAaHUYEHHOM HPOCTPAHCTBE, HA
MOJTyO€CKOHEUHOM MPsSMOU

3anaua Hltypma-JInyBuiis (0Tpe3ok, NpsSMOYToiIbHUK, apajuleIeIHIe)

Brruncnenue kBaapara HopMmel. 3anada [typma-JInyBuis (Kpyr, CEKTOp, KOJIBLIO).

VYpaBHeHnue Jlamaca B npsAIMOYTOJIBHUKE U IMApAJIICIIEIIUATIEIE

VYpaBueHnue Jlamnaca B Kkpyre, BHE Kpyra, B KOJIbLIE, B CEKTOPE

VYpaBHeHue Jlamnaca B UIMHAPE U €0 4aCTAX

14.1.3. 3auér
. OcHoBHBIE CBe/IeHUs 00 YpaBHEHUAX C YaCTHBIMU Mpoun3BoaHbIMH (Y UII)
. MoaenupoBanue GU3NYECKUX MPOIIECCOB YPABHCHUSMH B YACTHBIX ITPOU3BOIHBIX.
. Knaccudukanus u npuBeeHne kK KaHOHU4YeCKoMy By JuHeHbx YUII Broporo mopsiaka.
. Pemienne YUII metonom pazaenenus nepeMeHHbIX (Meton dypoe).
. CobcTBeHHbIE 3HAUEHUSI M COOCTBEHHBIE (DYHKIIUU.
. 3agaya typma- JInyBuiis
. MeToa uHTerpaibHbIX MPeoOpa3oBaHUM.
. [loHsiTHE MHTErpaILHOTO TTPEOOpa30BaHUA.
. UucneHnsle 1 mpubIMKeHHbIe MeToIbl pemeHust Y Ull.
10. YpaBHeHUS! TUAPOJUHAMUKH: YpaBHEHUE JBUKCHHS >KUJIKOCTH, YPaBHEHHUE HEPa3pHIBHOCTH,
YpaBHEHUE COCTOSHUS.
11. Maremarnyeckoe MOJEIHPOBAHUE IMEKTPUUIECKUX MTPOLIECCOB.
12. HenuneiiHble BOJTHOBBIC YPAaBHEHHS.
13. JIuneitasie onHopoaubie Y.
14. CamoconpspkenHoe ypaBHenue Lltypma-JInyBumis.
15. aTerpanpHoe npeoOpa3oBaHue Kak pa3iokeHne (QyHKIIMU B HEKOTOPBIN CIIEKTP KOMIIOHEHT.
16. nterpanpHoe npeodpa3oBaHre — MyTh K YMEHBIICHUIO YUCIIa HE3aBUCUMBIX [IE€PEMEHHBIX B

O 00 1N DN B WK —

YUIL.

17. CpaBHEHHE aHATUTUYECKUX PEIICHUN C YUCICHHBIMU pelieHusMU. [IoHATHS aHaTUuTHYeCKOro
Y YUCIICHHOTO PEUICHUH.

18. BriBOA ypaBHEHU aKyCTHUKH.

19. Ilpunnun Iroitrexca.

20. dudpakuus mIoCcKoi aKkyCTUUECKON BOJIHBI Ha IIIape.

14.1.4. Bompocbl Ha caMONIOATOTOBKY
AKycTHY€ecKasi MHTepIpeTanus. | paHu4HbIE YCIOBUSA Ul aKyCTHYECKUX BOJIH.
Judpaxius miocko akyCTUYECKONW BOJIHBI Ha I1ape.
OOBbeMHBIH MOTEHIIHAJ, €T0 CBOMCTBA.
Bunel nnTerpansHbix npeodpasopanuil. IHTerpansHoe npeoOpa3zoBaHue Kak
pasyiokeHre (YHKIUHU B HEKOTOPBIN CIIEKTP KOMITIOHEHT.
®dusnueckas uHTEpHpeTanus pemenns. [IposBieHne NpUHLIKIIA CyIEPIIO3UIINH.

14.1.5. TeMmbl KOHTPOJIBHBIX PadoT
UucnenHblii MeTO pelieHus 3aaaun upuxie miis ypaBHeHus Jlammaca.

UuclieHHbI METOJ] pelIeHUsT YpaBHEHHS TEIIONPOBOAHOCTH HA OCHOBE HESBHOW Pa3HOCTHOM
cxembl (Kpanka-Huxkoncona)

[IpocTpaHCTBEHHBIE COTUTOHBI B KEPPOBCKOM CPE/I€ C HACBIILICHUEM HEIIMHEHHOCTH
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14.1.6. Tembl J1a0OPATOPHBIX Pa0d0OT
UucneHHbld METOJ PEILICHHS ypaBHEHUSI TEIUIONPOBOAHOCTH HAa OCHOBE HESIBHOW pPa3HOCTHOMU
cxemsbl (Kpanka-Hukoincona)
YuciieHHBI METO/T PEIICHHSI TUTIEPOOTNIECKOTO YPaBHEHHUS Ha OCHOBE SIBHOW Pa3HOCTHOM CXEMBbI
YucneHHblid METOJ pelieHus 3anaun Jupuxie aist ypaBHeHusd Jlamtaca
IIpocTpaHCTBEHHBIE COIMTOHBI B KEPPOBCKOM CpeJle C HACBIILIEHUEM HEJTMHEHHOCTU

14.2. TpeGoBaHus K OLIEHOYHBIM MATEPUAJIAM ISl JIUI[ ¢ OTPAHUYEHHBIMHI BO3MOKHOCTAMU
310POBbS M HHBAJIH/I0B
Hdns iy ¢ OrpaHUYEHHBIMH  BO3MOXKHOCTSIMM  37I0POBbSI. U HMHBAJIUJIOB TPEAYCMOTPEHBI
JIOTIOJTHUTEIHHBIC OIIEHOYHBIE MaTepuaJbl, IEPEUCHb KOTOPBIX YKa3aH B Tabmuie 14.
Tabnuna 14 — JlononHuTeIbHBIE MaTepuaibl OLICHUBAHUS IS JIMIl C OTPAHMYEHHBIMUA BO3MOKHOCTSIMU
3I0pPOBbSI M HHBAJIHIOB

Kareropun Buibl JONOTHUTEIBHBIX OIIEHOYHBIX @®opMbI KOHTPOJISL M OLIEHKH
oOyyarouuxcs MaTepuaioB pe3ynbTaTtoB 00y4deHus

TecTpl, MUCEMEHHBIE CAMOCTOSITEIbHbIC
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[IpenMy111eCTBEHHO TMCbMEHHAs
IIPOBEpKa

C HapyueHusaMu
cryxa

C napymenussmu | CobecenoBaHue 1Mo Borpocam K 3a4ety, [IpeuMyinecTBeHHO yCTHas MpoOBEpKa

3pEeHUs OMpOC M0 TEPMUHAM (MHIMBUYaTbHO)
C HapylieHusIMu Petrenue qucTaHIMOHHBIX TECTOB,

OMOpPHO- KOHTPOJIbHBIE pabOTHI, MUCbMEHHbIE  [IperMyIecTBeHHO AMCTAaHIIMOHHBIMU
JIBUTATEIILHOTO CaMOCTOSTENIbHBIE PAa0OTHI, BOIIPOCHI K METO/IaMHU

anmnapara 3a4eTy

C orpannuenusiMu o  TecTbl, TUCBMEHHBIE CAMOCTOATEIbHBIE [Ipenmy1iecTBEHHO IPOBEPKA
O0IIEeMETUITUHCKUM paboThI, BOIIPOCHI K 3a4ETY, METOJIaMHU UCXOJIsI U3 COCTOSIHUS
MOKa3aHUsIM KOHTPOJIbHBIE Pa0OTHI, YCTHBIC OTBETHI =~ 0OYUYaIOILIErocsi Ha MOMEHT NMPOBEPKU

14.3. MeTogu4yeckne peKoMeHAalHH M0 OIleHOYHBIM MaTepuasaM JJIsl JUL ¢ OTPAaHUYEeHHBIMHU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

JUis Ui ¢ orpaHMYEHHBIMM BO3MOXKHOCTSMHU 3JI0pPOBbSI W HMHBAJMJIOB IpPEAyCMaTpUBaETCs
noctymHas popMa mperoCcTaBIeHHs 3aJaHHi OIIEHOYHBIX CPE/ICTB, 8 UMEHHO:

— B IleyaTHoM (opme;

- B Ile4aTHOU (hopMe ¢ YBEIMUYEHHBIM HIPUPTOM;

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- METOJIOM YTEHHS aCCUCTEHTOM 3a/IaHUS BCIYX;

- IPEeIOCTaBIIEHUE 3aJJaHHsl C UCIIOJIb30BaHUEM CYpJIOTIEPEBO/IA.

JlumaM ¢ OTpaHWYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI M MHBAJIHMIaM yBEJIHMUYMBACTCS BpeMs Ha
MOJrOTOBKY OTBETOB Ha KOHTPOJBHBIE BOMpOCHl. [l Takux oOydaromuxcs MpeaycMaTpuBaeTcs
noctymnHas popMa MperocTaBIeHUst OTBETOB Ha 3a/IaHUs, 8 IMEHHO:

- NUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIYT aCCUCTEHTA;

- NPEACTaBICHNE OTBETOB YCTHO.

[Tporienypa oOmEeHWBaHUS pPE3YJAbTaTOB OOYYEHHUS JIUI] C OTPAaHUYECHHBIMH BO3MOXXHOCTSIMH
3710POBbS M MHBAJIMJOB MO JUCLHUIUIMHE MpPeAycMaTpHBaeT IMpeJocTaBleHne MHpopMmanuu B (opmax,
aIalTHPOBAHHBIX K OTPAHWYCHUSM UX 370POBbS M BOCTIPUATHS HH()OPMAIIHN:

JI1s1 JIMI ¢ HApYLIeHUSIMM 3PeHust:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B Me4aTHON (hopMe YBETUUEHHBIM HIPUPTOM.

JIJ1s1 JIN1 ¢ HAPYIIEHUSIMH CJIyXa:

- B (hopMe PIIEKTPOHHOTO IOKYMEHTA;

- B TIe4aTHOU (opme.
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JI1st JiM1L ¢ HAPYIIEHUSIMH OTIOPHO-ABUIaTeILHOIO0 annapara:

- B (hopMe DIIEKTPOHHOTO TIOKYMEHTA,;

- B Ie4aTHoM (hopme.

HpI/I HGO6XOI[I/IMOCTI/I Jid JIMl € OIrpaHUYCHHBIMHA BO3MOXHOCTAMU 30POBbA W HWHBAJIUWI0B
IpoIieTypa OIICHUBAHUS PE3YJIbTaTOB 00YUCHHS MOYKET MIPOBOAMTHCS B HECKOJIBKO 3TAIOB.
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