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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. TpeGoBaHusl K pe3yJibTaTaM OCBOEHHUS AU CHUTLIHHBI

[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 METOJbl IIOMCKAa XpaHEHHUs, OOpabOTKM M aHaiIu3 HH(OpManMu 00 ypaBHEHMSX C
YaCTHBIMH TPOU3BOJHBIMH, 3HAaTh METOABI MaTeMaTH4YeCKOTO aHalW3a IIOCTABICHHOW 3aaayu
UCCcleIoBaHUN B 0051acTU (POTOHUKU U ONTOMH(OPMATHUKH;

—  YMeThb MOJEIHMPOBATh peajibHbIe (B MEPBYIO odepens (pu3muecKue) Mporecchl Kak KpaeBble
3aJa4M JJIsl yPaBHEHUH B YACTHBIX NMPOU3BOIHBIX B 001aCTH (POTOHUKU U ONTOMH(DOPMATUKH; TIPOBOTUTH
aHaJU3 TMOCTABJIEHHOW 3aJa4M JJIA OIpeJesIeHUs] HalpaBiIeHUs HCCIeJ0oBaHUN B 001acTH (POTOHUKHU U
ONTOMH(POPMATUKU

— BJAJeTh METOAAMHU DPELICHHs YpaBHEHMH B YACTHBIX MPOM3BOAHBIX U TEOPETUUYECKHX M
MPAKTUYECKUX 3aJa4 C HMCIIOJIb30BaHHEM HH(POPMAIMOHHBIX, KOMIBIOTEPHBIX U CETEBBIX TEXHOJIOTHIi;
MaTeMaTH4YEeCKUMHU M 3KCIIEPUMEHTAIbHBIMU METOJIaMU aHaJli3a IMOCTaBJIEHHON 3a/laul MCCIIEJOBAHUN B
o6sacTi (POTOHUKH U ONTOUH(POPMATUKH

4. O0beM IMCUMIJIMHBI M BU/IbI Y4eOHOH padoThl
OO0mass TpyAOEMKOCTh IUCUUIUIMHBI cocTaBisieT 3.0 3aueTHBIX €JUHUIBI M IpE/ICTaBlIeHa B
tabmuue 4.1.
Tabnuua 4.1 — TpynoeMKOCTb TUCITUILIUHBI

Bunpl yueOHOMN AedTenbHOCTH 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 MpakTUYECKUM 3aHATUSAM, CEMUHApAM 18 18
Bcero (6e3 sx3ameHa) 108 108
OO01mas Tpy10eMKOCTb, 4 108 108
3adyerHbie EquHuiisn 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.
Tabnuna 5.1 — Pasmensl IUCHUIINHGBL U BUABI 3aHATHA

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 GU3HUECKUX 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-
JInyBriuis
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, YPAaBHEHUE
COCTOSTHUSI.
8 Metoz MHTErpabHbIX 2 0 0 1 3 OIIK-2, TTIK-1
npeoOpazoBanuil. [lonstue
UHTETpajbHOTO MPeoOpa3oBaHusl.
9 MareMaru4eckoe MOJEITUPOBAHNE 2 6 4 12 24  OIIK-2, IIK-1
NEKTPUUYECKUX MPOIIECCOB.
10 HennHeliHbIe BOIHOBBIE YPaBHEHUSI. 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.
Tabnumua 5.2 — CopeprkaHue pa3aenoB TUCIUIUIHH (TIO JEKITUSIM)

{ &)
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,

ypaBHeHUsAX ¢ 9acTHhIMU  OcobenHoctu perieHust Y UIL. [TonsaTue o momHOM 1 [TK-1

npousBoanbiMu (YUIT) HETIOJHOM CUCTEME YPABHEHHUM B YACTHBIX
MIPOU3BO/IHBIX. JIMHENHbIE U KBa3UIMHEITHBIE
ypaBHeHus. [loHsiTHE O KpaeBbIX 3a1a4ax
MaremaTuieckoil pusnku. OCHOBHbBIE YpaBHEHUS
MareMaTu4ecKoi (hU3HKH.

Hroro
2 MopenupoBaHue 3aKOHbBI COXpaHEHUs! KaK OCHOBA MOJIEJIbHOTO 2 OIIK-2,
bu3nYECKUX MPOIECCOB  OMUCcaHMs PpU3nYecKoro npoiecca. Beieon [1K-1
YpaBHEHUSIMH B YACTHBIX OJHOMEPHON MaTeMaTU4eCKOW MOJIEIH
MPOU3BOAHBIX. TEIUIONPOBOIHOCTH Ha OCHOBE 3aKOHA COXPaHEHHUS

sHepruu u 3akoHa Dypee. [Tonstue 00
AKCMOMAaTUYECKOM METO/J€ MOJICJIMPOBAHMUSL.
HeoOxonumocts rpannuHbix ycnoBuid (I'Y) u
HavanbHBIX yenoBuil (HY). YpaBHeHue
TEIIONPOBOIHOCTH P YUETE Pa3IMuHbIX
JIOTIOJTHUTEIBHBIX (PaKTOPOB.

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

ypaBHeHMI napabonuyeckoro tuna. [Ipusenenue
SIUTATNITHYECKUX YPAaBHEHUH K KAHOHUYECKOH (hopme.
Knaccugukanus u kanonuueckue Gopmbl JIMHEHHbBIX
YpaBHEHUH 2-TO MOPSAJKA JJIS N HE3aBUCUMBIX

IIEPEMEHHBIX.

Hroro 2
4 Pemenune 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 OPTOrOHAIBHOCTH JJISl CUCTEMBI
®dypne). ¢byukumii. Ananus pemenus YUII meronom

pazzaeneHus nepeMeHHbIX. [IpeoOpa3oBanue 3a1auu ¢
HeogHopoaHbiMu ['Y B 3amauy ¢ ogHopoaHbiMu [V,
3ajava TemIonpoBOAHOCTH C MPOU3BOAHON B Y.

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

dbu3mvecKux 3anad. Pemenne He0THOPOIHOTO
YpaBHEHUS METOJIOM PA3JIOKEHUs IO 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  pelieHUsIMU. [IoHSITHS aHaTUTUYECKOro U YMCIEHHOTO [K-1
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pewenns YUIL.

pemennii. [IpenMyIiecTBa YMCICHHBIX PELICHH.
[IpeumyiniecTBa YMCIEHHBIX pelIeHui. 3a1a4a u
MpuUMep napaMeTpudeckoi uaeHTudukanuu. Meros
KOHEUHBIX pazHocTei. KoHeuHo-pa3HoCTHBIE
annpokcumanuu. [IpaBas, ieBast 1 LeHTpaJIbHAS
pPa3HOCTHBIE TPOU3BOJIHbIE. Pelenne 3a1auun
Jupuxie MeTo10M KOHEYHBIX pa3HOCTEN. AJITOPUTM
YUCJICHHOTO pelieHus 3agadn Jupuxiae. Marpuynas
dbopma 3anucu pemieHus 3anaun Jupuxie. 3ameHa
MPOU3BOJIHBIX, BXOAAWMUX B ['Y, pa3HOCTHRIMU
anIpoKCUMAIMsAMU IIpU peleHnu 3anauu Heiimana.

Hroro

7 YpaBHeHUs
TUAPOAUHAMUKH:
ypaBHEHUE ABUKECHUS
KUJIKOCTH, YpaBHEHUE
HEPa3pbIBHOCTH,

ypaBHEHUE COCTOSIHHUSI.

8 MeToa uHTerpaibHbIX

npeoOpa3oBaHUM.

[TonsiTMe MHTETPATBLHOTO

npeoOpazoBaHusl.

BriBon ypaBHeHM# akycTUKU. BojiHOBOE ypaBHEHUE.
®opmyna Kupxroda. [Tpunnun [olirenca.
AKycThueckas HHTepHnpeTanus, [ paHuuHble yCI0BUs
JUIsl aKyCTUUECKUX BOJIH. YpaBHeHUeE [ enpMronbLa.
[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 odbparHoe
npeoOpa3oBaHue. Buabl MHTErpaibHBIX
npeoOpa3oBanuii. UHTerpansHoe nmpeoOpazoBaHue
KaK pa3yioKeHHe (PYHKIUH B HEKOTOPbIH CIIEKTP
KOMITOHEHT. [IpiuMephl CrieKTpOB NEPpUOJUIECKUX U
Henepuoanyeckux ¢pynkuuit. [Ipeobpazosanue dypre
u ero mpumeHeHue s pemenus Y UIl. @ypre-06pa3
(GYHKIIUY U ero cBoicTBa (MCXOAHAs QYHKIUS-
pe3yabTaT 00paTHOTO MPeoOpa3zoBaHusl, TMHEHHOCTD,
3aMeHa AuQPepeHInpOBaHUs YMHOKEHUEM, CBEPTKA).
Pemenune 3anaun Ko (Ha npuMepe ypaBHEHUS
TEIUIONPOBOIHOCTH ) METOAOM NPe0Opa3oBaHuUs
®ypbe. AITOPUTM PELICHUS U €T0 peaTn3alus.
Amnanu3 pemenus, pyHkuus 'puna (GyHKIusS
UCTOYHMKA). DU3nUecKass MHTEpIpETalus peleHusl.
[TposiBneHre MpUHLUIA CYTIEPIO3UIIUH. YCIOBUS
IPUMEHUMOCTH peodpazoBanust Dypbe 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
noteHnnana. duzndeckas HHTEPIPETALNS OCHOBHBIX
TPaHUYHBIX YCIOBHUH B AlIeKTpocTaTtuke. CBeaeHNE
BHYTPEHHEH U BHEIIHEN 3a1a4 [lupuxiie, BHyTpeHHEN
Y BHEIHEH 3a1a4 HelimaHa K MHTErpaJibHbIM

2

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

ypaBHeHUsAM. VccrieqoBaHre OCHOBHBIX KPaeBbIX
3aja4 Uit ypaBHeHus Jlannaca ¢ momorpio
WHTETPAJIbHBIX ypaBHEeHUN. O000meHHbIe (YHKITUU U
ux cBoiictBa. CHUHTYIsIpHBIE 0000IIeHHBIE (PYHKITUH,
nenbra-gpynkuus Jupaka. @yHnaMeHTaIbHbIE
pelleHus 1)1 ypaBHEHUH MareMaTH4eCcKOi (PU3UKH.
Merton ¢ynkiuu ['puna. [Toctpoenue dhyHKIINMA
I'puna.

HUroro

YpaBuenue Kopreera-ne @pusa.

Conuronsl. BonHoBbIE ypaBHEHUS AJis
AJIEKTpOMarHuTHOro noJjs. [nockue pemenus
ypaBHeHu MakcBeiia. KpaeBbie 3aqaun qudpakiuun
JUISL DJIEKTPOMArHUTHBIX BOJIH.

4 OIIK-2,
I1K-1

HUroro

4

Hroro 3a cemecTp

24

5.3. Pa3nesbl AUCHMILVIMHBI H MEKIUCHUIIIMHAPHBIE CBSA3M € 00ecneYrBal0IMMH (MPeabl yIIMH)

U 00ecreuynBaeMbIMU (l'[OCJ'le)]yIOIIII/IMI/I) AUCHHUIIINHAMHA

Paznenbl qTUCHUIUIIMHBL M MEXIUCHUIUTMHAPHBIC CBS3U C 00ECTICYMBAIOIIMMHU (TPEABIAYIINMH) U

obecrnieunBaeMbIMHE (TTOCIICIYIOIIMMU ) TUCIUTUTHHAMY TTPEICTABICHBI B Ta0muie 5.3.

Tabnuna 5.3 — Pa3aenbl AMCIUTUIMHBI 1 MEXKIUCITUTIIMHAPHBIC CBS3U

HawnmenoBanue JUCHUITIINH

Ne paznenoB qaHHON AMCHUITIMHBL, 71 KOTOPBIX HEOOXOAUMO U3yUEHHE

06CCH6‘II/IB3.I-OH_II/IX 1 00ecrieYnBaeMbIX JUCHUITIINH

1 2 3 4 5 6 7 8 9 10
[IpeniecTByromMe TUCIUTUTMHBI
1 Maremaruka + + + + + + + + + +
[Tocnenyromme TMCUUTUIAHBI

1 ®usnka + + + + + +
2 dusuka
KOHJIEHCUPOBAaHHOTO + + + + + + +
COCTOSIHUS

5.4. CooTBeTcTBHE KOMIIETEeHIM I, (pOpMHUPYyeMBbIX PH U3YUYEHUH JUCUMILIMHBI, U BH/I0B 3aHATHI
CootBercTBHE KOMIMETEHUUH, (HOPMUPYEMBIX MpPH H3YyYEHUH AUCUMIUIMHBL, U BHUJIOB 3aHITHN
IpezCcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTcTBUE KOMMETEHLUH, (HOPMUPYEMBIX NPU HM3YYEHHM JHWCUUIUIMHBI, U BUJOB

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

KoHcnekT caMonoaroToBky,
Otuer no naboparopHoit
pabore, 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. UaTepakTuBHbIE MeTOABI U (OPMBI OPraHU3ALUHN 00yUYECHH S
He npenycmorpeno PYIIL.

7. JIabopaTopHbie padoThI

HanmeHoBaHue 1a00paTtopHBIX 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)
IIPOU3BO/IHBIX.
p o Uroro
3 Knaccudwukanus u YucneHHbI METO pelIeHUs TUIEepOOINUECKOTO 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 pelieHus 3aaaun upuxie mis 4 OIIK-2,
MOZIEITNPOBAHNUE ypaBHeHus Jlamnaca IK-1
ANEKTPUUECKUX Vroro 4
IIPOLIECCOB.
10 Henunelinbie [IpocTpancTBEHHBIE COTUTOHBI B KEPPOBCKOM Cpejie ¢ 4 OIIK-2,
BOJIHOBBIE YPABHEHUSL. HACBIIICHNEM HEIIMHEUHOCTH [K-1
Hroro 4
Hroro 3a cemectp 16

8. IIpakTHyeckue 3aHATUA (CEMUHAPBI)

HaunmeHnoBaHMe MpakTHYECKUX 3aHITHI (CEMHUHAPOB) IPUBEACHO B Ta0mwuie &.1.
Tabnuua 8.1 — HaumeHoBaHMe MPaKTHUECKUX 3aHATUN (CEMHHAPOB)

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,
(U3MUECKUX MPOLIECCOB  OTPAHUYEHHOM 00J1aCTH (OAHOPOIHBIE TPAHUYHBIE [K-1
YPaBHEHHSIMU B YaCTHBIX  YCIIOBHS).
POU3BOHBIX. .
POH3BOA YpaBHEHUS TEIUIONPOBOAHOCTH U KOJleOaHUH B 2
OTrpaHUYEHHON 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 3anada Lltypma-JInyBuiist (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. CamocrosiTesibHasA padora

Bunagsr CaMOCTOATEIbHOM pa60TLI, TPYAOCMKOCTb U (bOpMpreMLIe KOMIICTCHI A IIPEACTABJICHLI B

tabnuue 9.1.
Tabmuua 9.1 — Bunel caMocTosTenbHON PabOThI, TPYIOEMKOCTh U (hOpMUPYEMbIE KOMIIETSHIIHH
Bunsl camoctosTenshoit X £ 4 2% E
Ha3zBanmus paznenon A 23 & = = z DOopMBI KOHTPOJISI
paboThI =0 & =53 Z
3 cemecTp

1 OcuoBHeble cBeaenus 06 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  CEMHUHapaM KontponwsHas padora,

MIPOU3BOIHBIX. TToAroToBKa K 2 8np0c Ha 3algﬂms{x, }
MPAKTHYECKUM 3aHATHIM, TgeT H% /1abopatopHou
CeMHUHapam pabote, 1ect
[TonroroBka k 2
MPAKTHYECKUM 3aHATHSM,
ceMuHapaM
[TpopaboTka JIEKITMOHHOTO 1
Marepuana
OdopmiieHre 0T4eTOB 1O 3
1abopaTopHBIM paboTam
[TonroroBka k 2
KOHTPOJIbHBIM paboTam
Uroro 12

3 Knmaccudukanus u [IpopaboTka JIEKITMOHHOTO 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 Pemenune 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 3aHATHSIM,

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 CaMoMoAroToBKky, 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
npeoOpazoBaHuil. Marepuana [1K-1 CaMONOJIrOTOBKH, TecT
[ToHsiTHE MHTETPATILHOTO Hroro
npeoOpa3oBaHUsL.
9 MaTteMaTH4eCKOE ITonroroska k OIIK-2, KoHcmekxr
MOJIETTUPOBAHUE MPaKTUYECKUM 3aHATUSIM, [1K-1 CaMOIOJITOTOBKH,
ANEKTPUIECKUX CeMHHapaMm KonTpomnsHnas padora,
IIPOLIECCOB. Ornpoc Ha 3aHATHSIX,

IloaroroBka k
MPAKTUYECKUM 3aHATUSIM,
CeMUHapam

IloaroroBka k
MPAKTUYECKUM 3aHATUSIM,
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 PYIL.

11. PeiiTuHroBasi cucreMa JJisi OEHKHU YCIIEBAE€MOCTH 00y4aI0IIUXCsl

11.1. BanjabHbIe OLIEeHKH /JI51 3JIEMEHTOB KOHTPOJIS
Tabmuua 11.1 — bayuibHble OLIEHKH JUIsl 3JIEMEHTOB KOHTPOJIS

. . MakcumanbHbIi
. MaxkcuMabHBIH MaxkcuManbHBIH
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 6a110B B OIIEHKHU 32 KOHTPOJIbHBIE TOUKHU
baniel Ha 1aTy KOHTPOJIBHON TOUKU Onenka
> 90% oT MakcuMasTbHOW CyMMBI OasutoB 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 cyMMBbI OasuioB Ha naty KT 2

11.3. IlepecyeT cyMMbI 0a/1710B B TPAAULHOHHYIO H MEKIYHAPOIHYIO OLICHKY
[Tepecuer cymMbl OaioB B TPAJUIMOHHYIO M MEXIYHAPOIHYIO OLICHKY MPEICTaBlIeH B TaOIHIIe
11.3.
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Tabmuma 11.3 — IlepecueT cymMMbl 6aJIJIOB B TPAAMIIMOHHYIO U MEXTYHAPOIHYIO OIICHKY

Hrorosas cymma 6asios,

Orenxka (I'OC) YUYHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

IK3aMeH

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 (HoCpeicTBeHHo)
2 (1eynoBIIETBOPHTEHHO) (HE Hwuxe 60 6ammoB F (neynoBneTBopUTENIbHO)

3a4TEHO)

12. YuyeOHO-MeTOAMYeCKOE U MH(OPMAIITUOHHOE O0ecnieyeHue TUCIUIINHBI

12.1. OcHoBHas JquTEpaTypa

1. KoHcmekT ekl o Beiciield marematuke : B 2 4. / JI. T. [lucemennsiid. - M. : Aipuc-Ilpecc,
2007 - . - ISBN 978-5-8112-1687-1. Y. 2 : Tpunuars 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. Meronsl Maremarmyeckoi — ¢usuMkm  [DieKTpoHHBI  pecypc]:  YuebHoe mocobue
MpeIHa3HaYeHO ISl CTYyACHTOB QakynbreTa auctaHiuuoHHoro odbyuenus 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 (nara o6pamenus: 08.07.2018).

12.2. lonoiHuTeIbHAS JIUTEpPaTypa
1. Maremarnueckue Metonsl ¢usuku. V30panHbIe BOmpochl : YueOHHMK it By3oB / E. A.
Kpacnonesues. - HoBocubupck : HI'TY, 2003. - 242 ¢ (nanuuue B 6ubnunotexke TYCYP - 50 2k3.)
2. Brpicmas maremaruka III. @yHKIMM KOMIJIEKCHOTO TepeMeHHOTro. Psamwl. MHTerpanbHbIe
npeoOpa3zoBanus [DNeKTpoHHBIN pecypc]: YueOHoe mocobue / MarasunnukoB JI. . - 2012. 206 c. -
Pexxum noctyna: http://edu.tusur.ru/publications/2258 (nara obpamenus: 08.07.2018).

12.3. YueOHO-MeTOOUYECKHE MOCOOUS

12.3.1. O0s3aTenbHBbIC y4eOHO-METOAMYECKHE ITOCOOHS

1. Meroasl MatemaTnueckoi (U3UKHU : PYKOBOJICTBO K OpraHU3allMi CaMOCTOSATENILHOW paboThI
g cryneHToB creuuaibHoctu 210106 "IlpombimenHas snextponuka" / HO. B. I'punses, JI. JL
MunbkoB ; denepanbHOE areHTCTBO 10 00pa3oBaHuI0, TOMCKHUIl TOCY1apCTBEHHBIN YHUBEPCUTET CUCTEM
yhpaBiaeHUs U paauo3iekTpoHuku, Kadenpa npomeiniennon anekrponuku. - Tomck : TYCVYP, 2007. -
116 c. : (mamuuue B 6ubnuoreke TYCYP - 94 5k3.)

2. Merogsl MaremMarudecko (GH3WKH [DJIEKTPOHHBIA pecypc]: Meroamyeckue yKa3zaHUS K
npaktuyeckuMm  3anstusm  /  Teiiko  II.  II. - 2012, 31 c¢. - Pexum jocryma:
http://edu.tusur.ru/publications/2351 (nara oopamierus: 08.07.2018).

3. Pemenne ypaBHeHHMI B YacCTHBIX NPOM3BOAHBIX TUIEPOOINYECKOTO THMA [DIEKTPOHHBIN
pecypc]: Meroauueckue ykazanus k jaboparopaoit padore / I'eiiko I1. II. - 2012. 15 c. - Pexxum gocryna:
http://edu.tusur.ru/publications/2346 (nara oopamienus: 08.07.2018).

4. MonenpoBaHue nMapadOIMYECKUX YpaBHEHHMM B YaCTHBIX MPOM3BOIHBIX Mo cxeme Kpanka—
Hukoncona [DnekTpoHHbIN pecypc]: Meroaudeckue ykasanus K jaboparopHoit pabdore / T'eiiko I1. I1. -
2012. 14 c. - Pexxum goctyna: http://edu.tusur.ru/publications/2347 (nara obpamenus: 08.07.2018).

5. Pemenune nuddepeHunanbHbIX ypaBHEHHM SJUTMITHUYECKOTO THIa [DJIEKTPOHHBIA pecypcl:
Metonuueckue ykazaHusi K JaboparopHoit pabore / Ieitko II. II. - 2012. 12 c. - Pexxum pocrtyma:
http://edu.tusur.ru/publications/2348 (nara oopamenus: 08.07.2018).

6. IIpocTpaHCTBEHHBIE COJHMTOHBI B KEPPOBCKOH Cpele C HACBHIIICHHEM HEIMHEHHOCTH
[OnextpoHHbIi pecypc]: Meroauueckue ykasaHus K jaboparopHoit paGore / MarasunnukoB A. JI. -
2012. 21 c. - Pexxum goctyna: http://edu.tusur.ru/publications/2350 (nata obpamenus: 08.07.2018).
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12.3.2. Y4yeOHO-MeTOAUYECKHE TTOCOOUS ISl JIMI[ C OTPAHMYEHHBIMUA BO3MOKHOCTSIMH 3/10POBbSI M
HHBAJIN/I0B

Y4eOHO-MeTOqMUeCKHUEe MaTeprabl sl CAaMOCTOSATEIbHOW U ayIUuTOPHON paboOThl 00Y4arONIXCs
U3 YHClia JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3/10pOBbS M MHBAJIMIOB MPEIOCTABIAIOTCS B (hopMax,
aIaTUPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBBS U BOCIIPUSATHUS HHPOPMAIIHH.

Jlast M1 ¢ HapylIeHUsIMH 3PeHusl:

— B (hopMe AIIEKTPOHHOTO TOKYMEHTA,;

— B IIe4aTHOW (hopMe YBEITUUEHHBIM IIPH(PTOM.

JLst M1 ¢ HAapYLIeHUusIMH cJIyXa:

— B (hopMe PIIEKTPOHHOTO TOKYMEHTA,;

- B IIe4aTHOU (hopme.

Jliis1 U1 ¢ HAPYIIeHUSIMU ONIOPHO-BUTaTeILHOIO annapara:

- B (hopMe 2JIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOM (hopme.

12.4. IIpodeccuonasibHbie 0a3bl JAHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbIE CHCTEMbI

1. Ilpu u3ydeHUH NUCUUIUIMHBI PEKOMEHIYETCS UCIONIb30BaTh 0a3bl JaHHBIX, HHPOPMALIMOHHO-
CIIPABOYHBIE U TIOUCKOBBIE CHUCTEMBI, K KOTOPBIM y TYCVYPa €CThb JOCTYI
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

13. MarepuaibHO-TeXHHYECKOe 00ecrieyeHue 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
Jnis mpoBeneHusi 3aHATUN JIEKIIMOHHOTO THIIA, TPYMIOBBIX U WHIUBUAYATbHBIX KOHCYIBTAIIHM,
TCKYLICTO KOHTPOJIA U HpOM@)KyTO‘-IHOfI aATTCCTAallMU HCIIOJIBb3YCTCH yT-I€6Ha$I AyIuTOpHA C KOJUYCCTBOM
MOCa/IOYHBIX MeCT He MeHee 22-24, 000opyaoBaHHas JOCKOHM U cTaHIapTHOU yueOHOM Mebenbto. MMerorces
JEMOHCTPAIIMOHHOE 000pylIOBaHNWE M Yy4eOHO-HAIISAIHBIC TOCOOWS, OOSCICUMBAIONIUE TEMATHUSCKHE
WJUTIOCTPAIUH 110 JICKIIMOHHBIM pa3zesiaM AUCHUTUIHHBIL.

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

VYyebHast ayquropus

ydeOHas aynuTOpHsl JJISi MPOBEACHUS 3aHATUN JICKIIMOHHOTO THUNA, y4deOHas ayJuToOpus JUIs
MIPOBEICHUS 3aHATHH MPAKTUYECKOTO TUIMA, yueOHas ayluTOPHs AJIs MPOBEIEHUS 3aHATHIH CEMUHAPCKOTO
TUTIA, TIOMEIIEHUE ISl TPOBENEHHs TPYNIOBBIX M WHIWBUAYAJTBHBIX KOHCYJIBTAlMH, TOMEIIEHUE ISt
MIPOBEIEHUS TEKYILEro KOHTPOJISI U POMEXYTOUHOM arTecTaliu

634034, Tomckas obnacts, . Tomck, Bepmununa ynuna, a. 47, 304 ay.

Onucanue uMeroierocs 000py10BaHuUs:

- KommiekT cnenuanu3upoBaHHOM yaeOHOM MeOen;

- Pabouee mMecTo mpenogaBarelis.

[TporpammHoe obecrieueHne He TpeOyeTcsl.

13.1.3. MarepuajibHO-TEXHHYECKOE M MPOrpaMMHOe obecriedeHue 1Jisl JJa00paTOpHbIX padoT

VYyeOHnas naboparopus

yueOHasi ayAuTOpUs JUIS MPOBEACHUS 3aHATHI MPAKTHYECKOTO THIA, ydeOHas ayguTOpHs IS
MIPOBEJICHUS 3aHSATHH JTA0OPAaTOPHOTO THUIA, MIOMEIIECHUE JJIT KYPCOBOTO MPOSKTUPOBAHUS (BBIMIOJTHCHHUS
KYPCOBBIX pa0oT), MOMEIICHHE AJIs TPOBEACHHS TPYIIOBBIX U WHIUBUIYATHHBIX KOHCYIbTAIIHHA

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;

- [Tomerienne a1 XxpaHeHus1 yaeOHOTO 000PYIOBaHUS;
- Kommuiekt ciennanu3upoBanHoi yueOHON Mebenu;

- Pabouee mecTo nmpenogaBarers.

[TporpammHuoe obecrieueHne He TpedyeTcs.

13.1.4. MaTrepuaJIbHO-TEXHHYECKOE M IPOrPaMMHoOe obecredyeHune I CAMOCTOATEIbHOI padoThl
Jlist caMoCTOSTENNbHON paboOThl UCTIONB3YIOTCS y4eOHBIE ayIUTOPUU (KOMITBIOTEPHBIC KIIACCHI),
PacCIOJIOKEHHBIC TI0 aJIpecaM:
- 634050, Tomckast o6macTp, . Tomck, Jlennna mpocriekT, a. 40, 233 ay.;
- 634045, Tomckas obmacTs, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 aygx.;
- 634034, Tomckast o6macTh, . 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.;

- KOMIIBIOTEPHI MOIKIIOYEeHBI K ceTu «HTepHeT» M 00eClednBarOT JOCTYI B AIIEKTPOHHYIO
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 NUCUUIUIMHBI JIMIAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pOBbS U WHBAJIUIaMU
OCYILECTBIISIETCS C UCIOJIb30BaHUEM CPEACTB 00ydeHHs OOIIETO U CIIeHaIbHOIO Ha3HAYEHUS.

[Tpu 3aHATHAX € OOy4YaIOIIMMHUCS € HAPYLIEHMSAMM CJIyXa IPEIyCMOTPEHO HCIIOJIb30BaHUE
3BYKOYCHUJIMBAIOLIEH anmaparypbl, MYIbTUMEAUMHBIX CPEACTB W JPYIMX TEXHMUYECKHX CPEICTB
npuema/nepenadd yueOHOM MHQOpMalMKU B JOCTYHNHBIX (hopMax, MOOWJIBHOM CHCTEMBI MPENOAABAHUS
Ui 00y4aroIMXCs C MHBAIWIHOCTBIO, MOPTATUBHOW MHIYKIIMOHHON CHUCTEMBl. YueOHas ayluTopus, B
KOTOPOH 3aHMMAalOTCsl OOydaroluecss ¢ HapylIEHHEM ciliyxa, 00OpyIoBaHAa KOMIIBIOTEPHOW TEXHUKOM,
ayIMOTEXHUKOMU, BUJIEOTEXHUKOM, IEKTPOHHOM JOCKOM, MyIbTUMEIUUHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOUIMMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMH [IPEyCMOTPEHO HUCII0JIb30BaHUE B
JIEKIIMOHHBIX U YYEOHBIX ayIUTOPHIX BO3MOKHOCTH IPOCMOTPA yIaJeHHBIX 00bEKTOB (HalpuMep, TeKCTa
Ha JIOCKE WM CJaii/la Ha 3KpaHe) MpU IOMOIIY BUACOYBETUUUTENEH Isl KOM(POPTHOTO MPOCMOTPA.

[Ipu 3aHATHAX C OOyYalOUIMMHCA € HAPYLICHHSIMH ONOPHO-ABMIaTeJbHOI0 amnmapara
HCIIONIB3YIOTCSl aJIbTepHAaTUBHBIE YCTpPOMCTBa BBOAAa HMH(OpPMAlUU U JApyrue TEXHUYECKHE CpeicTBa
npuema/mepenaun ydeOHOW HMHGpOpPMALMU B JAOCTYMHBIX (popMax, MOOWIIBHOW CHUCTEMBI OOy4YeHMs IS
JIOZIEN ¢ MTHBAJIMHOCTBIO.

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

14.1. Coaep:xkanue OLEHOYHBIX MATEPHAJTIOB U METOAUYECKHE PEKOMEH AU
Jlnst otileHKH cTeneHu chOPMUPOBAHHOCTH W YPOBHSI OCBOSHHS 3aKPEIJICHHBIX 3a TUCHUTUTHHON
KOMIIETEHITUH UCTIONIb3YIOTCS OIICHOYHBIE MaTepralibl B COCTABE:!

14.1.1. TecToBbBI€E 3a1aHUA
1. Kakue (puznueckuie mpoiecchl OMUChIBaeT MapadoIndecKoe ypaBHEeHUE?
a) KoyieOaHus
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0) JABIXYILIUECS BOJIHBI

B) CTaI[MOHApPHBIE TTPOIIECCHI

r) auddysuto
2. Kakue ¢puszndeckre mpoecchl OMUCHIBACT TUIIEPOOIUUECKOE YpaBHEHHE?

a)  koneOaHUs

0) BOJHBI

B)  CTal[MOHApPHBIE MPOLIECCHI

r) auddysuro
3. Kaxue usznueckue npoueccs OMUCHIBACT ALIUNTHIECKOE YpaBHEHHE?

a)  KoyieOaHus

0)  JBMXKYIIHUECS BOJHBI

B)  CTalMOHAPHBIE MTPOLIECCHI

r) auddysuio
4. YTO ONMCHIBAIOT T'PAaHUYHBIE YCIOBUS?

a)  B3aUMOCBS3b (PH3UUECKUX MMEPEMEHHBIX

0) (Qusnyeckyo nepeMeHHYI0 B HAYaIbHbII MOMEHT BPEMEHHU

B)  (HU3MYECKYIO IEPEMEHHYIO Ha TPaHULIE

) MOPOU3BOAHYIO GU3NYECKON MEPEMEHHON B HAYaJIbHBII MOMEHT BpEMEHU
5. UTo OnuMCHIBAIOT HAYAJIbHBIE YCIOBUA?

a)  B3aMMOCBS3b (PU3UUECKUX MMEPEMEHHBIX

0) ¢dusmYecKyIo MepeMEHHYIO B HAYaJIbHBI MOMEHT BpEMEHHU

B)  (u3HUECKYIO IEPEMEHHYIO Ha TPaHHUIIe

r)  HPOU3BOIHYIO (PM3UYECKOH MepeMEeHHON B HAYaJIbHBIII MOMEHT BPEMEHH
6. Uro onuckiBaeT ypaBHeHUE?

a)  B3aUMOCBS3b (PH3UIECCKUX MMEPEMECHHBIX

0) (QusnyecKyo nepeMeHHYI0 B HAYalIbHbII MOMEHT BPEMEHH

B)  (hU3HUECKYIO IEPEMEHHYIO Ha TPaHUIIe

) MOPOU3BOIHYIO GU3NYECKON MEPEeMEHHON B HAYaJIbHbBIII MOMEHT BpEMEHU

_(r-g)?
42t

J;(x, )= T e
7. OyHKIUA ) 2an IIPU BCEX 3HAYCHUSIX 'fs[BJmeTca pelIeHreM ypaBHEHUS
TETJIONPOBOAHOCTH U:r =d wa B o0nacTu {(I, I) = (—[ﬂ, m),.t = (D, [ﬂ:l}

JlaHHas QyHKIUS HAa3bIBACTCA ............ pelLIeHNEM ypaBHEHHUS TEILIONIPOBOJHOCTH
a) DJIEMEHTapHbIM
0) cranuMoHapHBIM
B) HEOIHOPOAHBIM
r) (QyHZaMEHTaJIbHBIM

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

1 T 1 1
a)y=sinz2Xx; 0)y=SIiNZX; B)Y=COSZX; I)y=sinx

9. Oynkuusa U aengercs pemenneM ypaBHeHHs Uyy + Uyy = cosx x cosy. Toraa pemienrneM
COOTBETCTBYIOIIIETO OJIHOPOTHOTO YpaBHEHUS OyaeT QyHKIHs
1 1
a) U-2cosx xcosy; 6)U+x?+y% B) U+ 2cosx x cosy; ) U+ 2xy
1

10. Pemienue 3amayum y" +p2y =0, y(0)= y'(E) = (0 umeeT BUJI
a) y =sinx; 0) Yy =C0Sx; B) Yy = COSPx; I) y = sinpx
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11. Ykaxxute Tun nudepeHnanTbHoro ypaBHEeHUs
-2 -2
L & :
53— —lﬁ ——Ssindx =4
ox” &y

Bapuantsl oTBeTa:

1) 2ITUNITHYE CKUH;
2) runepOoNYeCKHIA,
4) KpyroBoi;

3) napaboa4eCcKuii;

12. Ykaxxure cOOCTBEHHBIC (DYHKIIMH KPaeBOH 3a1a4u

"‘-2 S
& i OH
- 1 _9 _ﬁ/ﬁ =
X <V (O =111\ =
- ; u(0;y)=u(l;y)=0.
Bapuantsl oTBera:
. HAX . BAY AT
BN — SN — ] cOs
a) 3. 6) ! © B) SIHSP‘L‘E; r) !
13. Ykaxxute cOOCTBEHHBIE YHCTIa KPaeBOM 3a7a4u
=2 -y
o o i
L -25— =0
cx oy . o\ — ‘) —
T u0y)=u(Ty)=o0.
Bapuants! oTBeTa:
T T 3T T

0 S ) 2.y T .y 49
2

14. Oynkus y = cos 3 x sBisgercsa cooctBeHHOM PpyHkuueit 3agaun [ltypma-JlnyBumis

y"+1ly=0, y'(0) = y'(3p) = 0 c coOcTBEeHHBIM 3HAYCHHEM
4 2 il 2

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

15. KakoMy HauaJlbHOMY YCIIOBHUIO YJIOBJIETBOPSAET QYHKIUS

. 3 R | nx
w{xit =6y + 4ty —8F Y ——sin e
¢ ; T+ 4 5

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

16. Kakoe n3 ypaBHEHUH SABIISIETCS YPABHEHUEM TEIUIONPOBOIHOCTH CTEPKHS ¢ UICTOUHUKAMU
TEeIlIa BHYTPH
BapuaHThl oTBeTa:

-2 =2 - -2

ou oTH e oTH 3

— — 25— =0, — +5—=38 "]
a) €f° X 6) ¢f ox

- -2 -2 2

' oou i o _CTH Si

H——E{Eﬂz:ixejg — 2l _—== * g Sx
p) Cf €Y r) ¢f CX

17. Ykaxnre, Kakoe U3 JaHHBIX YPaBHEHUH sBIseTCS ypaBHEHUEM [lyaccoHa
BapunaHTs! oTBeTa:
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-2 -2 =2 -
cH o oy o'y _3
— +—=0; — +—— =8¢ sindx;
a) ¢f CxX 6) €f CxX
2 - 2
CH o 2
: =Tx{f+4)

e Az - o
) €T X r) ¢f Cx
18. Kakas u3 KpacBhbIX 3a4a4 sABIACTCA 33,[[3‘16171 O TCIUIOIIPOBOAHOCTHU CTEPIKHA KOHCYHOU JJIMHBI

0€3 UCTOYHUKOB TeIJIa BHYTPH H C HYJICBOW TEMIIEpaTypoi Ha KOHIIAX

BapI/IaHTBI OTBCTa

-2
oo &u
[ I _Zi ] L {}
a) ar X ; u(0;t)= u(7;t)=0; u(x;0)=x.
- -2
o ou 2
— +——==Tx {4y
6) ¢ X u(0;t)=t; u(7;t)=0; u(x;0)=0.
- -2
CH oo
Fominl e Sl S
p) € ox u(0;t) = u(4;t)=0; u(x;0)=x(4-X).
-2 3
& R
-0 +16 - =0
r) ¢f cx ; u(0;t)= u(5;t)=3; u(x;0)=0.
19. Kakast u3 KpaeBbIX 3aj1a4 sSBJSIETCS 3a7a4eid O BEIHY)KICHHBIX KOJICOaHUAX KOHEYHOH CTPYHBI

3aKp€HJICHHOﬁ TOJIBKO Ha JICBOM KOHIIC
BapI/IaHTBI OTBCTa

-2
o7l &u
—25—=4¢
a) ar &x ; u(0;t)= u(7;1)=0; u(x;0)=x.
= -2
cH  CTH 2
- = - = ?J:L {f-+ 4};
6) €1 X u(0;t)=t; u(7;t)=0; u(x;0)=0.
™ -2
CH Tl
9= =G
p) ¢f cx u(0;t) = u(4;t)=0; u(x;0)=x(4-X).
-2 -2
CTH CH
- B _ - = E}
r) ¢f cx : u(0;t)= u(5;t)=3; u(x;0)=0.
20. PemieHneM Kakoro ypaBHEHUS SIBISETCS (byHKm/m
Zfza: enTt
Cos
=t 7 3
BapI/IaHTBI OTBETAa.
2 -2 -2 -2
o7l o7l ST o i
= —16—=0 Eﬂz—i{iﬁ — = Sxsin dr;
a) € cx” 6) Ct cx”
1 8% 0% e &u
——..,_.;fh_‘..,:{}; = -16 B 5:
g) 16 €1° cx” ry &f cx”
14.1.2. Tembl 0nIPOCOB HA 3aAHATHAX

BeiBox ypaBHeHni. [locTaHOBKa KpaeBbIX 3a/1a4
YpaBHEHUS TEIIONPOBOJHOCTH U KoJeOaHUH B OrpaHMUEHHON 001acTH (OHOPOAHbIE TPAHUYHbIE
17

YCIIOBHS).
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VYpaBHEHUS TEMJIONPOBOJHOCTH W KoOJeOAaHMM B OrpaHWYEHHOW o00JacTu (HEOXHOPOIHBIE
TPaHUYHBIE YCTIOBUS)

VYpaBHEHHUE TEIUIONPOBOAHOCTH HAa OECKOHEYHOH MPsAMOi, B HEOTPaHUUYEHHOM IPOCTPAHCTBE, Ha
MOJTyO€CKOHEUHOU MPSMOU

3anava [ltypma-JInyBuiiis (0Tpe30K, MPSMOYTOIbHUK, MapasuIeIeuIe)

Beruucnenue kBagpara Hopmbl. 3aaada HItypma-JInyBusuia (Kpyr, CEeKTOp, KOJIBIIO).

YpaBHeHue Jlamtaca B IpsAMOYTOJIBHUKE U MapaJuICICIUIENE

VYpasuenue Jlamnaca B Kpyre, BHE Kpyra, B KOJIbLE, B CEKTOPE

VYpaBHeHue Jlamnaca B UIMHAPE U €0 4aCTAX

14.1.3. 3auér
. OcHOBHBIE CBeJICHUsI 00 YpaBHEHHUSAX C YaCTHBIMU MTpou3BoaHbIMU (YUIT)
. MonenupoBanue pu3ndecKkux IporeccoB YpaBHEHUSIMHU B YACTHBIX MPOU3BOIHBIX.
. Kimaccudukanus u npuBeneHne kK KaHOHHYEeCKoMY BUAY JuHeHHbIX YUl Broporo nopsaxa.
. Pemienue YUII metonom pazaenenus nepeMeHHbIx (Meton dypoe).
. CoOcTBeHHBIC 3HAYEHUS U COOCTBEHHBIC (DYHKIIUH.
. 3anaua Htypma- JInyBuiis
. MeToa nHTerpaibHbIX MPeoOpa3oBaHUM.
. IlonsiTvie HHTErpaIbHOIroO Npeodpa3oBaHUSL.
. UucneHHsle 1 mpubIMKeHHbIe MeTobl pemeHust Y Ull.
10. YpaBHeHMs TMAPOJUHAMMKHU: YPaBHEHME JBM)KEHUS JKUJIKOCTH, YPABHEHHE HEPa3pbIBHOCTH,
ypaBHEHUE COCTOSIHHUS.
11. Maremarnyeckoe MOJEITHPOBAHUE FIEKTPUIECKUX MTPOLIECCOB.
12. HenuHeliHbIe BOJTHOBBIE YPABHEHUSI.
13. JIuneiinsie oqHOpoaHbIE Y.
14. CamoconpspkeHHoe ypaBHenue Lltypma-JInyBumis.
15. UnTerpanpHOe ipeoOpa3oBaHme Kak pas3siokeHne (PYHKIIMU B HEKOTOPBIH CIIEKTP KOMIIOHEHT.
16. MnaTterpansHoe npeoOpa3oBaHue — MyTh K YMEHBIICHUIO YUCIIa HE3aBUCUMBIX [IEPEMEHHBIX B

O 00 1 N DN B W —

YYIL

17. CpaBHEHHE aHATUTUYECKUX PELICHUN C YACICHHBIMU pelleHusIMU. [IoHATHS aHAaIUTHYECKOTO
Y YMCJICHHOTO pEUICHUH.

18. BbiBOZ1 ypaBHEHUH aKyCTHKH.

19. Ilpunnun [toitrexca.

20. Indpakuns mIocKoil akyCTUYeCKOH BOJIHBI Ha IIape.

14.1.4. Bonpocbl Ha caMONOATOTOBKY
AKycTHueckasi MUHTepHpeTanus. | paHu4HbIE YCIOBUS Ul aKyCTHUECKUX BOJIH.
Judpakius miockoi akycTH4eckoi BOJHBI Ha LIape.
OOBEeMHBIN NOTEHIIMA, €0 CBOMCTRBA.
Bup! nHTErpanbHeIx npeodbpaszoBanuil. MHTErpanpHoe mpeodpa3zoBaHue Kak
paznoxeHne QyHKIUU B HEKOTOPbIN CIEKTP KOMIIOHEHT.
®duznyeckas MHTEpIpeTanns pemenus. [IposBienne npuHIKIa CyNepIO3HLINH.

14.1.5. TeMmbl KOHTPOJILHBIX PadoT
Yucnennslil MeTox pemieHus 3a1adn Jupuxie qia ypasaenus Jlarmaca.
YucneHHBII METON PELIEHUS YPABHEHMs TEIUIONPOBOJHOCTH HAa OCHOBE HEABHOW Pa3HOCTHOM
cxembl (Kpanka-Huxoncona)
ITpocTpaHCTBEHHBIE COIMTOHBI B KEPPOBCKOW CPEE C HACBHIILIEHUEM HEITMHEHHOCTH

14.1.6. Tembl J1a60paTOPHBIX PadoT
UYuclileHHBII METOJl pELIEHUs YPaBHEHMS TEIUIONPOBOAHOCTH HA OCHOBE HESIBHOM pPa3HOCTHOM
cxembl (Kpanka-Huxkoncona)

YucneHHbI METOA pelIeHUs TUIIePOOTNYECKOTO YPaBHEHUS HA OCHOBE SIBHOM Pa3HOCTHOW CXEMBI
YuciieHHbIN METOJ pelleHus 3anaun Jupuxie s ypasHeHus Jlamiaca
[IpocTpaHCTBEHHBIE COTUTOHBI B KEPPOBCKOM CPE/I€ C HACBIIIICHUEM HEIMHEHHOCTH

14.2. TpeGoBaHuUsI K OLIEHOYHBIM MaTepuajaM AJsl JUL ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH
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310POBbS1 1 HHBAJIH/I0B
Hns 7oy ¢ OrpaHUYEHHBIMH  BO3MOMKHOCTSIMH  37I0POBbSl M HMHBAJIUIOB MPETYCMOTPEHBI
JIOTIOJTHUTENTbHBIE OLIEHOYHBIC MaTepPHAIIbl, IepeueHb KOTOPBIX YKa3aH B Tabnuie 14.
Tabnuna 14 — JlomosHUTETbHBIE MaTepUalbl OIICHUBAHUS IS JIMI[ C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU
3JI0POBbSI U1 HHBAJIUIOB

Kareropun Buibl JONOTHUTEIBHBIX OIIEHOYHBIX @®opMbI KOHTPOJISL M OLIEHKH
oOyyarouuxcs MaTepuaioB pe3ynbTaTtoB 00y4eHus

TecTpl, MUCbMEHHBIE CAMOCTOSTEIIHHBIE
paboTHI, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI

[TpenmymiecTBEHHO MUCHMEHHAS
HpOBEpKa

C HapyumieHusiMu
ciyxa

C napymienusmu | CobecenoBaHue 1o Borpocam K 3auety, I[IpenmyliecTBeHHO ycTHas IpoBepKa

3peHUs OIIPOC 10 TEPMUHAM (MHIMBUYaIbHO)
C HapyueHusaMu Pemenue qucTaHIIMOHHBIX TECTOB,
OIIOPHO- KOHTpPOJIbHBIE Pa0OThI, MUCbMEHHbIE  [IpenMyIecTBeHHO AUCTaHIIMOHHBIMU
JIBUTATEJILHOTO CaMOCTOsITeNIbHBIE paOOTHI, BOIPOCHI K MeTOAaMHU
anmnapara 3a4eTy
C orpannuenusmu 1o TecTel, TUCbMEHHBIE CAMOCTOSITEIILHBIE [Ipenmy1iiecTBEHHO MTPOBEPKa
00IIEeMETUITUTHCKIM paboThl, BOIIPOCHI K 3a4ETY, METOAMHU UCXOJS U3 COCTOSIHUS
MOKa3aHUAM KOHTpPOJIbHBIE PA0OTHI, YCTHBIE OTBETHl ~ 00Y4YarolLerocs Ha MOMEHT IIPOBEPKU

14.3. MeToguueckne peKOMeHIAHN M0 OI[eHOYHBIM MATePHAJIaM JIJIsl JIUII ¢ OTPAHUYEHHBIMU
BO3MOKHOCTSIMH 3/10POBbSI © HHBAJIN/I0B

Juis Ui ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI M HMHBAJIMJOB TIPEAYyCMAaTPUBACTCS
naoctymnHas popMa nmperoCcTaBiICHHs 3aJaHHI OLIEHOYHBIX CPEICTB, @ UMCHHO:

- B IieyatHoi opme;

- B TIe4aTHOU (hOpMeE C YBEITHMUCHHBIM MIPUPTOM;

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- METOJIOM YTEHHS ACCUCTCHTOM 3aJIaHusl BCIYX;

- NPe0CTaBICHUE 3a/IaHKsI C UCIIOJIb30BAaHUEM CYpJI0TIEPEBOIA.

.HI/IIIaM C OrpaHM4YCHHBIMHM BO3MOXHOCTAMU 3O0POBbA W HMHBAJIMAAM YBCIWNYHMBACTCA BPEMA Ha
MOJITOTOBKY OTBETOB Ha KOHTPOJBHBIC BOMPOCHL. /[l Takux OOydYaromuxcsl MpeayCcMaTpuBaeTCs
JOCTyIMHas popma MpeaoCTaBICHUS OTBETOB Ha 3a/IaHUsI, @ UMCHHO:

- MUCHMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C UCIOJIB30BAHUEM YCIIYT aCCUCTCHTA;

- NpEeICTaBICHUE OTBETOB YCTHO.

[Iporienypa oOlEHWBaHHS pPE3YJIbTaTOB OOYYCHHUS JIUI] C OrPAaHUYCHHBIMH BO3MOXHOCTSIMH
3I0pPOBbSl U MHBAJIUJOB MO JWCHUUIUIMHE MpPEAyCMaTpuBaeT IperocTaBlieHne HHpopmanuu B (dopmax,
aIaTHPOBAHHBIX K OTPAHMYCHUSM UX 370POBbS M BOCIPUATHS UH(OPMAIIHN:

JIJ1s1 JINI ¢ HAPYIIEHUSIMM 3PEeHUsI:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B Tie4aTHOW (hOpME YBEITUUYCHHBIM IIPH(PTOM.

JIJ1s1 JIMI ¢ HAPYIIEHUSIMM CJIyXa:

- B (hopMe DIIEKTPOHHOTO IOKYMEHTA,;

- B TIe4aTHOU (opme.

JlJ1s1 1M1 ¢ HApYIIEHUSIMH ONOPHO-IBUTATEJLHOTO anmapara:

- B ()OpME AIIEKTPOHHOTO JIOKYMEHTA;

— B Ie4aTHoM (opme.

HpI/I HeO6XO)II/IMOCTI/I g I € OTpaHUYCHHBIMHU BO3MOXXHOCTAMU 3J0POBbAd W HWHBAJIUWI0B
IpoIleIypa OIICHUBAHUS PE3YJIBTATOB 00YUCHHS MOYKET MTPOBOJAMTHCS B HECKOJIBKO 3TAIOB.
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