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1 OEII(AJI XAPAKTEPMCTIIKA ,ll;MCIJ,MTIJIIIHhl «MATEMATMqECKOE 
MO,ll;EJIMPOBAHME B <I>M3IIKE» 

Pa6oLJa51 rrporpaMMa ,z:urcu11rrn11HbI cocTaBJleHa B cooTBeTCTBl111 c <I>e,i::i:epaJlbHbIM 

rocy,i::i:apCTBeHHbIM o6pa30BaTeJlbHblM CTaH)J,apTOM BblCWero o6pa30BaHl151 

PeKBH3HThI npHH'.333 

Mm-1ncTepcTB3 06p33ona1-1m1 

Ko,i::i: 
H 1-1ay1m Poccnuc1rnu 

Ha3na1-111e 1-1anpanJie1-11rn/ <l>eti:ep3U:HH 06 yTnep:11\ACHHH 
nanpanJiemrn/ 

cneu:HaJihHOCTH H BBO,[J:e B ,[J:CHCTBHe <J) rOC 
cneu:1rnJihHOCTH 

BO 

,11;3T3 
HoMep 

npu1rn3a 

14.05.04 3JleKTpoH11Ka 11 aBTOManma ¢113111Iec1rnx 11 aBrycrn N2 1014-,i::i:crr 

ycTaHOBOK 2016 r. 

1.1.Tpe6ona11HH I\'. pe3yJihTaTaM OCBOeI-IIrn AHCU:HUJIHHhl 

113yLJeI-111e )J,11CU11IIJ111Hbl HarrpaBJieHO Ha ¢opM11pOB3Hl1e KOMIIeTeHu11H:: 

06menpo<l>ecc1101-1aJibHble IWMUeTeHU:HH (OTIK) B COOTBCTCTBHH c <I>roc BO: 

- crrocofo-10cTb Bbl5IBJI51Tb ecTecrneHHOHayLIHYIO cyIUHOCTb rrpo6neM, B03H111<mom11x B xo,i::i:e 

rrpocpecc110HaJlbHOH ,i::i:e51TeJlbl-IOCTl1, 11 rrp11MeH5!Tb COOTBeTCTBYIOlllJiH Cp11311KO-MaTeManP-Iec1mH: 

arrrrapaT )J,Jl5111x cpopMaJ1113au1111, aHaJlma 11 Bb1pa6om11 peweI-1115! (OllK-1); 

- crroco6HOCTb rrp11MeH5!Tb MaTeMaTW-Iec1mH: arrrrapaT 11 Bbl11HCJ111TeJlbHYJO TeXHl1KY AJ15I pernemrn 

rrpoq)eCCl10HaJibHbIX 33,I(a'-I (OllK-2); 

- crroco6HOCTb rrp11MeH5ITb MeTO)J,bI Hayt.IHO-HCCJie)J,OBaTeJibCKOH 11 rrpaKTl1'-IeCKOH )J,e51TeJ1bHOCTl1 

(OTIK-5); 

npoc(>eCCHOmlJihHhie KOMileTeHL(HH (TIK) B COOTBCTCTBHH c cDroc BO: 

B opraH1133UHOHHO-TeXI-IHLJeCI<OH )J,e51TeJ1bHOCTl1 : 

- crroco6HOCTb opraHl130BbIBaTb pa6oTy KOJlJieKT11Ba, H3XO)J,HTb 11 rrp11H11MaTb yrrpaBJieHqec1me 

peweI-1115! B ccpepe rrpocpecc110HanbHOH: )J,e51TeJlbHOCTl1 (TIK-8); 

B rrpoeI<THO-KOHCTpyKTOpCI<OH )J,e51TeJibHOCTl1: 

- crroco6HOCTb rrp11MeH5ITb MeTO)J,bI OIITHMl13au1111, 3H3Jll13a BapliaHTOB, I1011CKa peweI-11151 

MHOI'OKp11TepM3JlbHbIX 3a,i::i:aq, yt.IeTa HeOrrpe,Ll,eJleHHOCTeH IIpM rrpoeKT11pOB3HMM C yt.IeTOM 

Tpe6oBaHMH 6e30I13CHOCTl1 Ii ,Ll,pyrnx HOpMaTMBHbIX )J,OKyMeHTOB (TIK-20); 

AOilOJIHHTCJihHhle npoc~eCCHOHaJihHhie 1\.'.0MUeTeHU:HH (TIK,11;) no npeti:JIO'.IKCHHHM pa6oTO,[J:aTeJieu: 
- crroco6HocTb rrp0Bo,i::i:11Tb MaTeMaT11LJec1<0e MO,L1,em1p0Ba1-rne rrpoueccoB 11 ofrbeKTOB Ha 6aJe 

CTaH,Ll,apTHbIX CHCTeM 3BTOM3Tl1311pOB3HHOro rrpoeKT11pOB3HH51 (TIK,[(-1 ). 
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1.2.CoACP~KaI-IHC pC3YJibTaTOB 06y11eHHSI 

B pe3yJibTaTe OCBOeHIUI )J,HCIJ;IUIJilU-IbI CTy,D,eHT ,D,OmI<eH: 

3HaTh: 

- npmrna,D,I-Ibie nporpaMMbI )J,JI5I HCilOJib30BaHH5I 3BM, 3aKOHbI H MeTO)J,bI HaI<OllJiemrn, nepe,D,aLJH 

H o6pa60TKH HHCpopMal.(HH, xapai<TepHCTHKH TeXHJ1LJecrmx H rrporpaMMHbIX cpe,D,CTB 

peaJIH3al.(HYf HHCpopMal.(HOHHbIX TeXHOJIOrHtt; 

- npHMeHeI-me '-IHCJieHHhIX MeTO)J,OB pacYeTa; 

- 3aI<OI-IOMepHOCTH rrp05IBJieHH5I CpH3H'-Iecrrnx 3CpcpeKTOB; 

- o6JiaCTH H B03MO)I<HOCTH npHMeI-IeHH5I cpH3HLJeCI<HX 5IBJieHHtt; 

a Taror<e 

- 3TailbI IlOCTpOeHH5I I<OMilbIOTepHbJX MO,D,eJiett cJ.rn3H'-Iecrmx rrpoueccoB H CHCTeM; 

- oco6eHHOCTH IlOCTpoemrn MO,D,eJiett 3BOJIIOl.(HOHHbIX CHCTeM H CHCTeM c rrepHO)J,HLJecrrnM 

IlOBe,D,eHHeM; 

- oco6eHHOCTH IlOCTpoeHH5I MO,D,eJiett co cnyYattHbIM IlOBe,D,eHHeM; 

YMCTh: 

COCTaBJI5ITb H pewan ypaBHeHH5I H CHCTeMbI ,D,mpcpepeHl.(HaJibHbIX ypaBHeHHH 

rrpttMerrnTeJihHO K peanbHbIM rrpoueccaM, rrpoxo,D,5IIIJ,HM B 611onor11qecrmx cHcTeMax; 

npHMeH5ITh rraKeThI rrporpaMM o6pa60TKH H rrpe,D,CTaBJieHH5I 3KCrrepHMeHTaJibHbIX ,D,aHHhIX 

,D,JI5I o6mero 03I-JaKOMJieHH5I 11 rry6nm<al.(HH . 

npttMeH5ITh TeopeTHLJecrrne 11 MaTeMaTH'-recrrne MO,D,eJIH orrttcaHH5I npoueccoB B Tex1-rnqecrrnx 

CHCTel\rnx; 

HCITOJ1b30Ba'Tb MaTeMaT11'-Iec1rne MeTO)J,bl B TeXHHLJecrrnx rrpHJIO)KeHH5IX; 

a TaIOKe: 

I10CTpOHTb MO,D,eJib rrpocTettWHX CpH3HLJeCI<HX H 3I<OJ10I'HLJeCJ<HX CHCTeM H npoueccoB; 

Bhl6paTb Il0)J,XO)J,5Illl,HH '-IHCJieHHbIH anropHTM; 

peaJ1H30BaTb anropHTM c IlOMOIIJ,bIO I<OMilhlOTepHOro rraKeTa H rrpoBeCTH rrpe,D,Menryro 

TpaKTOBKY pe3yJ1bTaTOB MO,D,e11HpOBaHH5I 

BJiaACTh: 

OCHOBHbIMH MeTO,D,aMH pa60Tbl Ha I13BM, B TOM LJHCJie MeTO,D,aMH pa60Tbl c rrpmrna,D,HblMH 

rrporpaMMHbIMH rrpo,D,y1<TaM11; 

OilbITOM BbI6opa OilTHMaJlbHbIX BapHaHTOB no pe3yJibTaTaM MO,D,eJIHpOBaHirn Ha OCHOBe 

3a,D,aHHbIX ycJIOBHH HJIH 1<pHTep11eB 

I-IaBhIKaMH HCITOJib30BaHH5I MaTeMaT11qecKoro arrrrapaTa ,D,J15I peweHH5I cptt311qec1rn:x 3a,D,aq 

I-IaBbIKaMH HCilOJib30BaHH5I HHCpOpMal.(HOHHbIX TeXHOJIOrHH )J,JI5I peweHH5I cpH3Hqec1rnx 3a,D,a'-I 

1.3.MecTO .ll,HCLl,HllJIHHhl B CTpy1.:Type o6pa3oBaTCJibHOJ.'I nporpaMMhl 

1. I1pepeI<BH3HTbI 11mllOpMaTHI<a, ,[(11cpcllepeHl.(HaJibHbie ypaBHeHH5I H p5I)l,bl , 

Teop115I Bepo5ITHOCTei1 H MaTeMaT11qecr<a5I cTaTHCTHI<a, 

lfac11eHHb1e MeTO,D,bI aHa11113a 

2. KopeKBH3HTbI* Teop115I aBTOMaTttqec1<oro yrrpaB11eHH5I, KoMrrbIOTepHbie ceTH 11 

CHCTeMbI 

3. I1ocTpeI<BH3HTbI* I1pmrna,D,Ha5I 5I,D,epHa5I cpH3HI<a, HayqHo-11ccne,D,0BaTeJibCI<a5I 

pa6orn 
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Pacn pe.ueJJeHHe 

06bCM )1,HCQHnJIHHhl o6beMa .u11c1.urnmrnb1 
no ceMecTpaM (4ac.) 

BH)J.bI yqefiuou pa60Th1, cJwpMhI KouTpom1 Bcero, B T,q, 

qac. KOHTaKTHa.51 6 
pa6orn (•me.) 

AyAHTOpHhie 3a1-rnnrn, qac. 68 68 68 
fleKUHH, qac. 34 34 34 
ITpar<T11qec1rne 3amrnrn, qac. - - -
fla6opaTOpHbie pa60TbI, '-JaC. 34 34 34 
CaMOCTODTCJlhirnn pa6oTa CTYACI-ITOB, BI~mo•rnn 

.?Jf 10,2 36' 
nee BH)J,bI Ter~yrn,eu arrecntQHH, LJac. 

IlpOMC'.lI~YTOLIHan aTTCCTaQHil 4 0,25 3aqeT, 4 
06rn,an TPY)J,OCMIWCTh no r1e6u0My IlJlany, LJaC. 108 78,45 108 
06rn,an TPYAOCMIWCTh no yqe6HOMY nJiany, 3.e. 3 3 

1.5. KpaTirne om1ca1u1e (au110TaQ1rn) )1,HCQHnJIHHhl 

B paMKax n11cu11rrn11HbI paccMaTpHBaIOTC5I n11cr<p11rrTHBI-Ibie Monen11 MaI<poc1<0rrwrecrrnx 

c]rn:3IFieCKHX I1 611onorwrec1rnx CHCTeM, Bep05ITHOCTHbie I1 ,[(HHaM11qec1rne CIIOC06bI OIIHCaHH5I 

MOJ1er<yn>IpHbIX CHCTeM, TeOpI15I rrepr<OJ15IUHH I1 CTaTHCTHqecrrne MO,[(eJ1H KaI< OCHOBa .n:mr Me,[(HK0-

3KOJ10rH'-IeCI<Oro MOHHTOpHHra, a Taror<e aHaJ1H3a naHHbIX nmpoKoro crreI<Tpa 3KCIIepHMeHTaJ1bHbIX 
HCCJrenoBaHHH. 

Ko A 

pa3)1,CJ10B 

HTCM 

Pl 

P2 

2 CO,IJ:EPiKAHIIE ,IJ:IICIJ,IIIIJIIIHbl 

Pa3Ae11, reMa 
)1,HCQHilJIHHhl 

,[(ecKpHITTHBHbie 
MO,[(eJ1H 

OcHOBHbre rroH>ITH5I, orrpeneneHH5I, THITbI MaTeMaT11qecrrnx 

MO,[(endl:, 3TaIIbl MO,[(eJ1HpOBaI-IH5I, IlOCTaHOBKa uenetl: I1 3anaq 
Kypca. 

CymttocTb MeTona MaTeMaTwrec1<0ro Mo.n:en11p0Bm-m>I . 

MaTeMaT11qecr<0e Monen11p0Batt11e KaK MeTononor1151 perneHH5I 
rrpmrnantthrx Janaq Ha 3BM. 

Orrpenenett11e MaTeMaT11qecKotl: Monen11. T11rrbr Monenetl:: 

necKpHITTHBHbie Monen11; OITTHMH3aUHOHHbie MO,[(en11; 11rpOBbie 

MO,[(en11; HMHTaUHOHHbie MO,[(en11; CTaTHCTWiecrrne MO,[(eJ1H. 

Tpe6oBaHH5I K MaTeMaT11qecKHM Monen5IM: anerrnan-rocTb, 

YHHBepcaJ1bHOCTb, 3KOHOMJ1qHOCTb. MeTO,[(bl rronrreHH5I 

MaTeMaT11qecrrnx Moneneli: TeopeTw1ecrmtl:, 3KcrrepHMeHTMbHbrtl: . 

3TaIThI MaTeMaTH'-IeCI<Oro Monen11poBaHH5I: ITOCTaHOBI<a 3a,[(aLIJ1, 

ITOCTpOeHHe MaTeMaT11qec1<0tl: MO,[(eJ1H, perneHHe ypaBHeHHH 

MO,[(eJ1H, ouem<a I1 cpopMMbHblH aHMI13 perneHH5I, 
conep)JcaTenhHbIH attam:13 perneHH5I c rro311u11tl: rrpenMeTtto:tl: 
06nacT11. 

1. 3anaqa OCTbIBamrn HarpeToro Tena (3aKoH TerrnorrpoBonrrocTH 

I-lbIOTOHa). <l>11311qecKa5I rrocrnHOBKa 3anaq11. ITocTpoett11e 

MaTeMaTwrecKotl: Monem:1. Pernerr11e ypaBHeHH>I Monen11 MeTO,[(OM 

3tl:nepa, cpaBHemi:e q11cneHHoro perneHH>I c TO'-IHbIM, arran113 
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P3 

MeTO.n: 
MOneKymrpHOll 
mrnaMHKH 

TO'-IHOCTH, rpa<lrnqec1<0e rrpe.n:cTaBneHHe. AHam13 perneHHJl 
ypaBHeHH5l Mo.n:en11 c ToqJ<11 3peHH5l rrpe.n:MenroH: o6nacTH. 
2 . .D:Bmr<ei-rne Tena B none Tmr<eCTH. MaTeMaTw-1ec1<a5l Mo.n:eno -
c11cTeMa .LJ:BYX O,I(Y rrepBoro rrop5I.LJ:Ka. Tpaernop1rn .LJ:BmrceHH5l 
Tena, rpa<]rnqec1<0e 11306pan<eH11e Tpae1nop11ll: Ha 3BM . 
.D:BmKeHHe B cpe.n:e c TpeHHeM; c11na, 3aBHC5lll1a5l OT KOOp.LJ:HHaTbI. 
AHan113 perneHHJl ypaBHeHH5l Mo.n:en11 c TOLII<H 3peHH5I rrpe.n:MeTHOH 

o6nacTH. 
3. Kone6aHH5l. ITpocTOH: rapMoH11qec1rnH: oc1111nn5lTOp. 
MaTeMaT11'-!ec1<a5l Mo.n:eno, q11cneHHoe perneHHe. 3aTyxarom11e 
Kone6aHH5I. JlHHeHHbIH OTKnHK Ha BHellIHI-OI-0 CHJIY. ITpHH11HI1 
cyrreprro311111111. AHaJIH3 peweHH5I ypaBHeHH5l MO)J.en11 c TOLIKif 
3peHH5l rrpe.n:MeTHOH o6nacTH. 
4. .IJ:11HaM11Ka rrorryn5t111111. Mo.n:en11 .LJ:HHaMHKH q11cnem1ocTH 
rrorryn511111H: . IToH5ITH5I: KOHKypeHUH5l, KOMMe1-:1can113M, 
XHlllHHqecTBO. 0.n:HOBH)J,OBa5l MO)J,enb. 0.n:HOBH)J,OBa5l MO)J,eno: 
norHCT11qec1<0e ypaBHer-rne. ,I(ByXBH)J,OBa5l MO)J,enb nma 11 XHlllHHK-
)](epTBa11. ,I(syxBH)J,OBa5I MO)J,enb 11 XIflllHHK-)](epTBa" c 
norHCTHLieCKHM qneHOM. ,I(ByXBH)J,OBa5l MO)J,enb 11 XI1lllHHK-
)lCeprna" : rrp116nmKeHHe JiecnH. ,I(ByXBH)J,OBa5l MO)J,enb : 
KOHI<yp11py1om11e rrorrynJt111111. Mo.n:eni:, 3rm.n:eMHH. 

1. MoneKyn5tpHo-.n:11ttaMw1ec1<a5l Mo.n:eni:, c11cTeMbI 
2. C11cTeMbI o6oIKHOBeHHbIX .n:mp<pepeH1111anoHbIX ypam-iei-rnH:. 
.IJ:11HaMWiec1rne .n:eTepMHHHpOBaHHbie MO)J,enH MHOroqaCTHqHbIX 
c11cTeM. MeTo.n: MOJreKyn5tpHoH: .LJ:HHaMHKH. 
3. I10TeH1111ani:,1 Me)KMoneKyn5tpHoro B3aHMo.n:eH:cTBH5l. ITapHbie 11 
MHOfOLJaCTifqHbie IIOTeHUHaJibI, oco6eHHOCTI1 IIOTeH1111anoB )J,n5l 
rrpocTeHIIlHX CHCTeM. 
4. HaqaJibHbie ycnoBH5I B MoneKyn5tp1-:10-.n:11HaM11qecKoH: Mo.n:en11. 
MaTeMaT11qecKa5l Mo.n:eni:, HaqanbHbIX ycnoBHH )J,JI5l THrrHqHbIX 
3a.n:aq: paCLJeT MaI<pOCKOrrHqecrrnx xaparnepHCTHK CHCTeMbI B 
COCTOJlHHH TepMO)J,HHaMHLJeCKOfO paBHOBecirn, pac'-!eT 
rrapaMeTpOB penaKCaIJHH, 1<ac1<a)J,bl CTOnKHOBeHHH. 
5. fpaHHLIHble ycnoBH5l B M,I(-Mo.n:en11. 3epKanoHbre H 
rrep110.n:11qec1rne rpaHHLIHbie ycnoBH5l. )KecTI<a5l rpaHHIJa, yrrpyra5l 
rpaHHUa, CB06o.n:Ha5l rpaHHUa. 
6. Pact.reT MHI<pocKorr11qec1rnx rrapaMeTpOB c11cTeMoI: TpaeKTOpH5I 
)J,BmKeHHJl qacnru, H3MeHeHHe 3Heprmi: qaCTHIJbl B)J,Onb 
TpaeI<TOpHH, pacrrpe.n:enemi:e qaCTHIJ IIO CKOpOCTJlM, MexamBMbI If 

THIIbI .n:mlJ<lJY3HOHHbIX cr<aqKOB, qacTOTa cr<aqr<oB H .n:p. 
7. PacqeT MaKpocKorrw1ecKHX rrapaMeTpoB c11cTeM01: 
TeMrrepaTypa, .n:aBneHHe, TerrnoeMKOCTb, pa.[J,HaJibHa5l <pyHI<IJHJI 
pacrrpe.n:eneHH5l, ypaBHett11e cocT05lHH5l M,I(-cHCTeMbI. 
8. ITpouecci:,1 rrepeHoca. K11HeT11qec1rne K03<pcp11u11eHTbI, cpe.n:H11H: 
rrna.n:paT cMememrn, <popMyna 3H:HwTeti:Ha .n:n5l 1<03cpcp11u11e1ua 
.n:mpcpy3HH, 3aBHCHMOCTb KHHeTHqec1rnx K03Cp<pH1111eHTOB OT 
TeMrrepaTypi:,1 11 Macci:,1 LiaCTHIJ B ra3e 11 TBep.n:oM Tene. 
9. MeTO.n: MoneKyn5tpHoH: crnnnrn (MC). 06nacTb rrp11MeHHMOCTH 
MeTO.n:a MC, IIOI-I5lTHe paBIIOBecHoH: aTOMI-IoH: KOHCpHrypau1111 
KpHCTanna c .n:e<lJeKTOM. 3HepreTHI<a o6pa30BaHH5l, 
B3aHMO)J,eHCTBH5I H MI1rpa1111H CTpy1nypHbIX .n:ecpeKTOB B MeTaJinax. 
10. MeTO)J, MOneI<yn5lpHOH CTaTHI<H )J,n5l HOHHblX KpHCTannoB. 
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P4 

PS 

P6 

MeTO,ll, MoHTe

Kapno 

Teop115I 

nepKOJ15IU11H 

Mo,ll,em1 cTpy1nypHbIX ,ll,ecl)eJCTOB B 110HHbIX Kp11crnrr11ax. 3Heprn11 

o6pa30BaHl15l 11 MHrpau1111 OCHOBHbIX )J,ecjJeKTOB (lliOTTI<H, 

<l>peHKemr), paBHOBecHa5l aTOMHa5l KOHCjJ11rypau115l 110HHOI'O 

KpHCTaJlJia c BaI<aHc11eii, cpaBHeHHe c I<OHClrnrypau11eH: BaI<aHCHl1 B 

Mernnnax. 3ar<oH KyrroHa ,ll,JI5l B3al1MO,ll,ettcT BH5l Me)K,ll,Y 

3apmKeHHbIM11 )J,ec]Jer<TaMl1 B HOHHblX Kp11CTaJin ax, pacqeTbl 

3Heprm1 B3a11MO,ll,ettcTB115l MeTO,ll,OM MC. 

1. CToxacTH'-Iec1rne MeTO,ll,bI MO,ll,e1111poBaHH5l c]_J113w1ecrrnx 

MorreKyrr5IpHbIX c11cTeM. CyruHOCTb MeTO,ll,a MoHTe-Kapno (MK). 

06rracTH np11MeHeHH5l MeTO,ll,a MoHTe-Kaprro. feHeparnpbI 

crrrrnttHbIX '-IHCeJl. ITpoBepr<a paBHOMepHOCTH pacnpe,ll,eJleHH5l 11 

He1<0ppe1111pOBaHHOCTl1 cnriattHblX q11ceJI. 

2. Bhl''-mcrrei-me MHoroMepHbIX 11HTerpanoB MeTO,ll,OM MoHTe

Kaprro . A1-ra11113 cxo,ll,HMOCTl1 3Ha'-reHl151 11HTerpana. 

3. Pac'-!eT cpe,ll,HMX 3Ha'-1ett11H: ,ll,JI5l cttcTeMbI B TepMOCTaTe 

(r<aHoH11qec1rnH: attcaM6rrb) MeTO)J,OM MK. M11KpococT05IHHe, 

Bep05ITHOCTb ll05IBJieHH5l MHKpOCOCT05lHH51 c 33,ll,aHHOH 3HeprHeii. 

<l>opMyna )J,JI5l pacqeTa cpe,ll,Hero 3HaqeHH5l MaKpOCKOllH'-IeCKOH 

xapa1<TepttcTMKH CHCTeMbI MeTO)J,OM MK. ArrropHTM 

MeTporrorr11ca reHepau11n nocrre,ll,oBaTerrbHOCTl1 MHI<pococT05IHHtt 

B MeTo.n:e MK, BbP-rncrrett11e cpe.n:Hero 3Ha'-IeHM5l B asrropHTMe 

MeTpono1111ca. 

4. CpaBHei-me MeTO)J,OB MoHTe-Kapno 11 MOJieKyrr5IpHoi1 

)J,111-IaMl1I<11. 

1. OcHOBHbie noH5ITl151 Teop1111 rrep1<01151u1111: 6ec1<0HeqHbIH 

1<rracTep, rropor rrepKOJI5IUI111 . 3a.n:aqa rrp0Te1<amrn no y311aM. 

3Kcnep11MeHT BaTcoHa 11 J111ca. IT0Be,ll,ett11e 311e1nponpoBO,ll,HOCTH 

IIJlOCKOH I<Ba,ll,paTHOH perneTI<11. 

2. ):(Ba crroco6a orr11catt115l 6ec1<0He'-rnoro 1rnacTepa: 

3JieI<TponpoBO)J,HOCTb cenrn 11 HaMarHHLJeHHOCTh perneTI<H c 

MarHMTHbIMH rrp11MeC5IMI1 . 3a)J,aLia npoTe1<aH115l no CB5l35IM. ITopor 

nepKOJI5IU11I1 )J,JI5l pa3Jil1qHbIX TMnOB perneTOK. 

3. Orrpe,ll,erreH11e nopora nepKOJ15IUHI1 MeTO,ll,OM MottTe-Kaprro. 

ToqHbIH CMblCJl nopora nepKOJ15IUI111 )J,Jl5l 6eCKOHeqHoi1: Cl1CTeMbl. 

4. CTpyKTypa 6eCKOHeqHoro KJiaCTepa, CKeJieT, MepTBbie KOHUbI, 

pa,ll,ttyc KoppeJI5IUI1I1. 3aBHCl1MOCTb pa.n:11yca KoppeJI5IUI111 OT ,ll,OJil1 

He6no1rnpoBaHHbIX y3rroB 111111 CB5I3ett , 11tt.n:e1<c pa,ll,11yca 

1<oppen51u1111. Bn115IHHe pa3MepoB c11cTeMbI Ha nopor nepKOJI5IUI111, 

l1HTepnpernu1151 nopora rrepKOJ151U1111 )J,JI5l I<OHeLIHbIX CMCTeM. 

5. IT0Be.n:eH11e 3rre1nporrpoBO):(HOCTH perneT1<11 B6n11311 nopora 

nepKOJ15IUirn; KJJHTHqec1rnii l1I-I)J,eKC 3Jie1nporrpOBO)J,HOCTl1. 

IT0Be,n:eH11e HaMan-rwre1-11-1ocT11 B6rr11311 rropora rrepKOJI5IUH11. 

CooTHorneH11e «Maccbrn c1<erreTa 11 «Maccbrn MepTBbIX KOHUOB 

B6rr11311 nopora nepKOJ15IUH11. 

CTanrcnrqec1rne 1. MaTeManrqec1rne MO,ll,emr, ocH0BaHHb1e Ha MeTo,ll,ax 

MO,ll,e1i:11 B 3Kononm MaTeMan1qec1<0H: CTan1cnnrn. OcHOBHbie noH5ITIUI, onpe,ll,eneH115l, 

CBe,ll,emrn 0 KOMnbIOTepHblX naKeTax. 

2. CTan:1cT11qec1rne MO,ll,e1111 ,ll,Hcrrepc110HHOro THrra. 

Omroc]JmnopHbie MO,ll,e1111 ,ll,Hcrrepc110HHoro T11na, rrocTaHOBI<a 

3a)J,aq11 . CpaBI-1e1-rne ,ll,Byx 1rnaccoB (k=2. ITpHMepbI np11MeHeHH5l 

MO,ll,eneii ,ll,HCnepCHOHHOro THna B 3a)J,aqax Me,ll,HKO -

3KOJIOfl1LJec1<0ro MOHl1TOJJHHra. 
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3. Mr-rnrocparcTOpHbie Mo..uemr ,.uHcrrepcHOHHoro THrra. llocrnHoBrca 

3a,.uatm, rnaBHbie 3cpcpeKTbI, B3aHMo,.uencrnHe cparcTopoB. Ta6rrmi:a 

..UHCrrepCHOHHOro aHaJIH3a, CTaTHCTHqecICa5I 3HaLUIMOCTb 

3cpcpeKTOB. llpoue..uypbI MHoncecrnerrnoro cpaBHemrn. llpHMepbI 

I10CTpOeHH5I MHOrocparCTOpHbIX MO,Uerren ..uncrrepCHOHHOfO THrra B 

3a,.uaqax Me,.umco - 3KOJIOrHt.IeCICOro MOHHTOpm-rra. 

4. CrnTHCTH'IecrcHe Mo,.uerrn perpeccHOHHoro THrra. 06ocHoBaHne 

MO,Uerren, THilbI, MeTO..UbI MO,UerrnpoBaHH5I H HHTepnpernu1rn. 

PerpeccHOHHbie Mo,.uerrH rcarc ocHoBa Mo,.ue1mpoBaHH5l B3aHMOCB5I3H 

H rrporno3a. 

5. Mo..uerrH rrpocrnn JIHHeHHOH perpeccHH. Ko3c}lclmuHeHT 

KoppeJIHUHH, K03(l)CpHllHeHT perpecCHH, HX «CpH3HLieCICHH» CMbICJI. 

CTaniCTHqec1caH 31-JaLUIMOCTb K03cpcpHUHeHTa rcopperrHUHH H 

K03CpcpHUHeHTa perpeCCHH; ypoBeHb CTaTHCTH'·IeCKOH 3Ha'-IHMOCTH 

K03CpcpHUHeHTOB H o6'beM BbI60pKH. 

6. Mo..uerrH MHmI<eCTBerrnon JIHHeHHOH perpeccHH. 31-rnt.IHMOCTb 

ypaBHeI-IH5I perpeCCHH B uerroM, Ta6JIHUa ,UHcnepcHOHHOro 

aHaJIH3a, KpHTepHH ct:>muepa, K03cpcpnuHeHTbI ypaBHeHH5I 

perpeccnH. MHO)J<ecrneHHbIH rco3cpqmuHeHT rcoppeJIHUHH, 

K03CpcpHUHeHT ,.ueTepMHHaUHH. llpHMepbI I10CTpOeHH5I MO,UeJieH 

MHQ)KeCTBeHHOH JIHHeHHOH perpeCCHH B 3a,.uaqax Me,.umco -

3rconornqecrcoro MOHHTOpHHra. 

7. CTaTHCTnqecrrne Mo,.uenH ..uncKpHMHHaHTHoro THrra. 

llocrnHoBI<a 3a,.uat.m, cyui:HoCTb n Ha3HaqeHne Mo,.uerreH: 

..UHCKpHMHHaHTHOro THrra. AHaJIH3 HmpopMaTHBHOCTH npH3HaKOB, 

MeTO..UbI ouemrn HH..UHBH..UyaJibHOH H KOJIJieKTHBHOH 

mrcpopMaTHBHOCTH rrpH3HaKOB, BbI6op HHq)OpManrnHoro r-ra6opa 

rrpH3HaTCOB. J1HHei1:r-ra5I ..UHCKpHMHI-IaHTHa5I cpyHICLJ:H51, MeTO,Ubl 

pacno3I-IaBamrn o6pa30B B ..UHCICpHMHHaHTHbIX MO,UeJI5IX. llpHMepbI 

I10CTpoeHH51 MO,UeJieH ..UHCKpHMHHaHTHOro THrra B 3a,UaLiaX Me,.umco 

- 3KOJIOrHt.IeCICOro MOHHTOpHHra. 

3. PACIIPE,l(EJIEH:UE Y1IEEHOro BPEMEH:U 
(no oqr-rnn cpopMe 06yt.1eHm1) 

3.1. Pacnpe.11.eJienue .IJ.JIH u3rrneMoil .11.ucuunJIHHhI ay.11.uTopnoil narpyJirn u 
1rn1-1TpOJihHhIX MeponpttHTHH no pa3,lJ,eJiaM .IJ.JIH OLIHOH <l>0pMhI o6yqenuH 
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Ta6mm,a 3.1. 

CeMecTp o6y4eH1.1H: 6 06beM t11.1c41.1nil\.1Hbl (3a4.e.£1.): 3 
Ayt11.1TopHaH 

CaMOCTOHTenbHaH pa6oTa: B\.1,!lbl , KOn\.14eCTBO \.1 06beMbl Meponp1.1Hrnli1 
Pa3t1en t11.1c41.1nn1.1Hbl Harpy3Ka (4ac.) 

not1roTO 
nowornsKa 

BKa K 
(..) K 
"' KOHTpon 

2:.. not1roTOBKa K ay,!IL1TOpHblM Bb1nonHeH1.1e caMoCTOHTenbHblX BHeayt11.1TopHblX 
bHblM 

anecrn41.10 
!D 3aHHrnHM (4ac.) pa60T (KOn\.14 .) HHblM 
0 Meponp ... ::;; Meponp1.1HT u :c ]i \.151T\.151M 

tl "' 
Q) :c \.151M (4aC.) 

"' 
J c:[ .!l (KOn\.14 .) 

2:.. - >. c: 
Ji "' ]i ... o~ 

]i :s: ... tl s Cl.' Q) ... ... 0 :s: ::;; ::;; 0 "' \D Ji ::r . ~ ~ 
Q) Q) \0 :c "' ... :c . "' ~..: 

~ ... ... "' "' Cl. 0 "' . "" "' "' Cl. M \0 
Q) 0 ... ·~ ]i ... . ... "" : :c 

cri ~ :s: Q) 

"' "' Cl. "' 0 Cl. 
0 "' 

0 Q) 

c: c:; >S :s: Q) ]i 0. 
:s: ]i Q) J . \D Q) >. 'g ~ 

\D ~ ~ . ::;; ' 
Q) Ha1.1MeHosaH1.1e pa3t1ena , TeMbl 0 ::r :s: ... ... B- - . "' "' 0 ... "' "' "' Q) 

"" "" :c "' Cl. . !D 
c:[ c:[ :c (..) Cl. >S :c 0 :c 0 "' ... Cl. Cl. "' Cl.>. 

"' ·~ 0 
... M 

Q) 0 \D L ... 0 c: Cl. M c:[ 0 "" M (') Cl. Q) 0 "' ~ ::c Q) "' ... ... . "' "' 
c:; "' 0 \D -:i Q) 

"' 0 
ID 

"' 0 J ... :c M (..) •:S: "' 0 Q) e ~ ~ Cl. ... :s: "' .ll (..) Cl. 

ti 
\D "' Cl. ... Cl. Cl. "" ID 0 "' :s: . Cl. 

Cl. "' ci (]) 

"' Cl. 0 0 :s: - c: (..) c:[ Cl. :s: :c :s; ~ c:; :s: Q) m "' Cl. . c:[ 0 c:[ 0 Q) J :s: "' 
Cl. 

"' 
m 0 c: ~ e Q) 

Cl. c: 0 "' 
:s: :T ... Q) 

0 "' - ]i ... :T c: Q !D :s; Q) ::;; ::,:: c: >. ID ... ::r :c "' "' c: ..; '"' "' "" Cl. :c 0 0 :s: "' J 
0 "' "' "' 0 "" :s: Cl. "' "" Q)- c: "' 0 "' : :c 0 c: "' c c:; 0 ... Q) ::;; :c (..) >. ID :C B- "' .!l "' "' M 
L 0 0 Q) (..) 0 "' ::;; 

m m :c c: :c (') "" Q) ... Q) c:; Q) ... (..) c 3 (..) e- :c "' 0 c: c: L tl (..) :T Cl.::;; e- 0 0 0 (1) 
(..) Q) 

(..) "' :i ~ "' :s "' :s: (..) (..) :V 0 5 0 ID Cl. :s: "' "' Cl. Cl. ::,:: ID tl ::;; B- ... - c:[ 0 Cl. ... 
ID ::;: ~ 0 Cl. 0 c: 0 "' Cl. >. >. (..) :c 5. ID "' "' :s: :C L I ::,:: ::,:: ID "' "' "' "' c:r Cl. Cl. m ... 0 ... 0 . (..) 

Cl. 
J: L Q) ct Q) Q) Cl. Q) ::,:: ... c:; :s B- :c Cl. 6 c: :T Q) 

0 c ::;; Q) (..) :T 
L Q) Q) s c "' "' "' Q) (..) Q_ Q_ Q_ (') 
(..) 

ID :s: 
J: 

PI Bset1eHi-ie 2 2 1 1 

P2 .QecKp1.1nrnBHb1e MOt1en 1.1 31 16 2 14 15 7 1 6 8 1 

P3 MeTOA MOneKyn51pHoli1 AL1HaM\.1K\.1 25 17 12 5 8 6 4 2 2 1 

P4 MeTOA MOHTe-Kapno 6 5 5 1 1 4 

PS Teopi-151 nepKOfl514l-H1 5 4 4 1 1 2 

P6 CTaT1.1CT1.14eCK1<1e MOt1en1<1 s 3Konorn1<1 35 24 10 14 11 9 3 6 2 1 
Bcero ('lac), 6e3 y4ern nowornsK1.1 K 

aTTeCTa4l-10HHblM Meponpi<151T\.151M: 104 68 34 0 34 36 24 14 14 0 8 0 0 0 0 0 8 0 0 0 4 4 0 

Bcero no ,1:111c41-mm1He ('lac .) : 108 68 ~ B T.4. npoMe>KYf04HaH anecTa41<1H 4 
CyMMapHb1C1 o6beM s 4acax Ha Meponp1<1Hrne yKa3b1saeTCH s CTpoKe "Bcero (4ac.) 
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4 OPr AHM3AU:IUI IIPAKTM1IECKMX 3AH51TMM, CAMOCT051TEJibHOM P AEOThl If 
A TTECT AQMM 110 ,l(MCU:MIIJIMHE 

4.1.Jla6opaTop1-11>1u npai.:nm:yM 

~ BpeMH 1-rn 
~ ~ ~ BhlilOJIHCI-IMC 
0 

(j) 
~ HaHMe1-1ona1-me pa6oTM ~ pa60T1>1 ~ M (j) 

<:<$ ~ 
c.. (Lfac.) 

Pl ,P2 
KoMnhIOTepHhIH na1<eT Scilab. MaTeMaT1P1ec1<a5J MO,IJ,eJih 
OCThIBamrn Tena. 5 

P2 
MaTeManP-recr<a51 MO,IJ,eJih ,IJ,BmKemrn Tena B none CMJihI 
TmKeCTM. 5 

P2 MaTeMaTw1ec1me Mo,IJ,eJIM irncnem-IOCTM nonynmi,Mi1 5 
P3 MaTeMaTMlJecr<a51 MO,IJ,eJih M,IJ,eaJihI-IOro ra3a 5 
P6 CTaTMCTw-1ec1me MO,IJ,eJIM ,IJ,McnepcttoHHoro TMna 4 
P6 CTaTMCTMlJecrme MO,IJ,eJIM perpeccttm-rnoro TMna 5 
P6 CTaTMCTw-recrme MO,IJ,eJIM ,IJ,MCKpMMMHaHTHOro TMna. 5 

Bcero: 34 

4.2. 1Ipa1n11qec1n1e 3a1-rnTHn 

He npe,IJ,ycMoTpeHo 

4.3. CaMoCTOstTCJ11>11ast pa6on1 cTy):(eHTOB 

4.3.1. Jlpu.MepflblU 11epe11e/-f.b me.111 i>o.11u1uu1ux pa6om 
He npe,IJ,ycM0Tpe1-10 

4.3.2. llpu.111ep/-f.b1t"i 11epe11e1-1b me.11-1 2pcu/m11ec1<ux pa6om 
He rrpe,IJ,yCMOTpe1-10 

4.3.3. llpu.11-tepl-lbttl nepe11eub me.11-1 peqJepamoa (:Jcce, nwop11ecKux pa6om) 
He rrpe,IJ,yCMOTpe1-10 

4.3.4. llpu.11-tepflb1t"i nepe11e11b me.11-1 pac•tem/-f.btX pa6om (11po2pa.M.t111-1b1x npoi>yKnwa) 
1. Mo,IJ,em-rpoBaHMe ,IJ,MHaMMKM rronym1utti1 XMlll,HMKOB M )KepTB 
2. Mo,nenttpoBaHMe M,IJ,eaJihI-rnro ra3a 
3. Mo,nenttpoBaHMe ,IJ,Bm1<eHM5J 3ap5I)KeHHhIX '-IaCTMU B MarHMTHOM none 

4.3.5. llpt1Jnepf-lb1tl nepeite/-f.b me.111 pac11enuw-2pcufau11ec1atx pa6om 
He npe,D,ycM0Tpe1-10 

4.3. 6. llpu.11-te/Jl-l([fl 111e.11rnnuuw Kypcoao20 11poe1mw (pa6ombt} (tu-101wuoyanb1-w20 unu 2pynnoao20) 
He npe,IJ,yCMOTpe1-10 

4.3. 7. llpu.MeJJflb1t/ nepe11eub meJw 1wumponb/-f.btX pa6om 
1. MeTo,IJ, MOJieKymipHoi1 cmTMKM ,IJ,JI51 MOHHhIX KpMCTaJIJIOB. PaBHOBeCHM aTOMHM Kom}mrypaUM51 ttOH

Horo I<pttCTaJIJia c ,IJ,ecpeKTOM (BaI<aHCli51). 

2. CmTMCTI1lfec1me MO,IJ,eJIH perpeCCMOHHOro TMIIa. IlapHhIH K03Cpc]mutteHT KOppeJI5II_J,MM, ero 
«cptt3Jil1ec1mi1» CMhICJI. Ko3cpc}mu11eHT perpecctttt b1, ero «CpM3Mlfec1mih> CMhICm>. CTaTHCTMlfec1<a5J 
3HalfttMOCTh I<03C}JCp11u11eHTa perpecc1111 11 K03cj_)cp11u11eHTa KOppeJI5JUI111, ,lJ,OBep11TeJihHhie 11HTepBaJihI. 

4.3. 8. Jlpu.11-tepfl(lfl 11ie.11u1mu1w l<OJZJZOl<6UY.11106 
He rrpe,IJ,ycMoTpeHo 
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5. COOTHOIIIEHIIE PA3.L(EJIOB .L(IICQIIIlJIIIHbl II IlPIIMEH51EMbIX METO.L(OB 
M TEXHOJIOrIIM OI>Y1-IEHII51 

<l>opMbl y<IefolbIX 3aHHTHH H BH)J.bl y<1e6HOH pa60Tbl 

(!.) 

6. ~ 
(rj 

:::;: 1 
.... ,...-.._ 

f- (!.) 
(rj :;< 0 (tj (rj 

t>:: :::;: (rj .... lO E-< .... 
Koi:. 

:i: f- ro ct .... 0., ro ~ (rj 0 0 
~ ~ 0 ro ~ 0 lO 0 b ~ 

0., ID lO 
M lO (!:l (tj (rj 

pa3Lf.CJia, AKTHBHble H ci.. ro 2: c:: (rj 
(rj .... ~ c: :;< 8 0., M 

8" ~ 0., 
0., :s: t>:: ro (!.) 

~· j 0. l:S ~ TCMbl HHTepa1nHBHbIC :::;: :i: 0 e<:: ~ -& E-< 
::f :::;: :i:: 0. ti;: t>:: ::1 (rj ;:.::: :i:: 
::G 2: ro "' ~ ro ::i: 0., (!) 

)J.HCQHflJIH MeTOLf.bl 06r1emrn 0. :i: ::s: :i:: (.) :i:: 2 0 ..0 
(!.) (!.) 0 s Q) " " i:.... ~ 
~ () 

~ :::;: = P" [; ~ 
I 0.. 0 (rj 0 ~ 

::s 
>-. :s: 
(!:l 
~ 
0 
~ 
~ 
0 ~ ~ Ubl ~ ~ 0., 

:!" 0. ::s :s: 0., :i:: .... :::i::: 0 

~i 
-& Q) .... u :::;: 0 :i:: 

f- lei h( (rj -& Cl. § Q) 0.. 0 ro 0., P" ::.:: 
~ (...., 

Q) (.) >-.. :::i::: ro 0.... (rj ~ 0. '-

t:: :. 0.... 

M eTOLI.bl a1<THBHoro + 
o6yLJeHH51 

+ + + 

npoeKTH351 pa60Ta 

06yc1e1-111e Ha OCHO-
Be onbJTa (1<ei1c- + + 
a Han 113, case-study) 

6 IIPOQE.L(YPbl KOHTPOJI51 B P AMKAX I>AJIJibI-10-PEMTIIHrOBOM CIICTEMbl 

6.1 BeCOBOH l\'.03<}><l>HU:HeHT 3Ha'-IHMOCTH MO.UY JUI (.UHCU:HUJUIHbl) B paM1rnx r1e6uoro mrn1-1a - 1 
B TOM t.mcrre, H:oJ<l><Irnu:uenT JnaquMOCTH 1..:ypcoBbIX pa60T/npoe1non, ecJIH OHH npe.uycMoTpenhl 

- He rrpe,nycMOTpeHO. 
6.2. Ilpou:e.uypbl Te1..:ymeH: H npoMe~KYTO'-IHOH arrecTaQHH no ,lJ.HCU:HUJIHHe 

1.JleH:u1m: IC03 CIH~HUHeHT 3113'-IHMOCTH COB01cynHbI X pe3yJJbT3TOB JJelCUHOHHbl X 33 H5ITHH - 0,4 

Te1cymaH aTTeCT3Utrn Ha J1e1cu1rnx Cpo1rn - M31CCHM3JJbH3H 

ceMecTp, oueI-IIc3 B 63JJJJ3X 

yc1e6t-1351 Het1.eJJH 

17 oceu1e1111e ;1egi1uil 6, 1-8 40 
Bb1110;11-1e1-111e 1<01-1mpoJ1b 1-1oil pa6ombt Ng I 6, 3-4 30 
Bb1110;11-1e1-1ue go1-1mpoJ1bt-1oil pa6ombt Nr!2 6, 7-8 30 
BecoBoil 1co3 cbc!Hi u1·1e1-1T 3H3'-IHMOCTH p e3yJJbTaTOB Te1cvmei1 3TTeCT3 UH H no JJetCUHHM - 0,4 
npoMeil\YTO'-IHaH 3TTeCT3Uirn no JJetCUHHM - 33 •teT. 

BecoBoil 1coJ cl> <IHiu1-1e1-n 3Hff'-I HMOCTH p e3yJJbTaTOB npoMemyTO'-I HOH 3TTeCT3UHH n o JJeKUHHM - 0,6 
2. n p a 1CTH'tec1rne/CeM II Hapc1rne 33IrnTirn : IC03q>clHIUI·Iet-IT 3Ha'IHMOCTH COBOICynHbIX pe3yJJbT3TOB 

npa1cTH 11ec 1rnx/ce~rnH3pc1rnx 3aHHTIIH - 0 
Te.-ymaH aTTeCT3Utrn 1-ta np3 1rr1-1•1ec1c1-1x/ceMt1H3pc1n1x C p o 1rn - M3tCCHM3JJbH3H 

3aHHTIHIX ceMecTp , oueI-IIca B 63JJJJax 

yt.te6H351 HCtJ.eJJH 

BecoBoil .-03 c~clmu11eHT 3H3'-lllMOCTH pe3yJJbT3TOB Te1cymei1 3TTecTaum1 no 

Il j)3 ICTI-l'l eCICHM/CeM I·ll-I 3 PC"HM 33 1-I HTIIHM- 0 
npoMeJ1\yT0 111-1aH aTTecTau1rn no np3tCTH•1ec1mM/ceM 1rnapc1rnM 3a 1rnTHHM-1-1e npeoyc;wompe1-1a. 
BecoBofi 1co3clHIHiu 1-1N 1T 31-ta'-IHMOCTH pe3yJJbT3TOB n p oMe11\yTo'-lt-t0i1 3TTeCT3UHH n o 

npa 1cn1 11ec1c1-1M/ceM111-tapc1cHM JaHHTHHM- 0 
3. Jla6op3T0pl-lble 33115ITH51: IC03C~clrnu11eHT 3H3LIHMOCTll COBO tcynHbl X pe3yJJbTaTOB JJa6op aTopt-l blX 

33 1-lHTHil - 0,6 
Te.-ymaH aT-recTau1rn 1-ta JJa6opaTOfm1>1x 331-tHnmx Cpo1rn - M31CCHMaJJbH3H 

CeMeCTp, ouemca B 63JJJJax 

yt.te6 H3H 1-1et1.eJJH 

Bbll10JINeHue J1a6opamop1-1btX pa6om 6 ceM., 9-17 1-1 eiJ. 80 
Pac11e11111a51 pa6oma 6 ce1w., I 5 1-1eiJ. 20 
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Beco130fi 1coJ<IHlmu1-ie1-1T JHa'mMocTH peJyJlbTaToB Te1cvmefi aTTecTaUHH no Jla6opaTop1-1b1M JaHnTH51M - 1 
TipoMe1icyTO'I H351 aTTeCT3UH51 no JlaoopaTOpHbl M 33H51TH51M- 1-1e npeoycMOl11pe1-1a. 
Beconofi 1rnJqHl>HUHeHT JHa'IHMOCTH peJyJlbTaToB npoMe11\yTO"IHOfi aTTecTaUHH no JlaoopaTopHbI M 

33H51TIHIM- 0 

6.3. IlpoU,CAYPbl TeKymeii H npOMC~I\YT01UIOH aTTCCTaIJ,HH 1.:ypcOBOH pa60Tbl 

He TipeAyCMOTpe1rn 

6.4. KoJ<l><l>Hl.J,HCHT 3Ha1 IHMOCTH CCMCCTpOBhIX pe3yJibTaTOB OCBOCHHSI MOAYJISI (AHCIJ,HflJIHHbl) 

ITopnmrnnb1fi HOMep ceMecTpa (no KOJ<l><l>HUHeHT 3H3"1HMOCTH pe3yJ1bT3TOB OCBOCHH51 

yYeOI·IOMY nJlaHy), B ICOTOpOM OCB3HB3CTC51 .[(1-ICUlrnJllHlbl B CCMCCTpe 

MO.llYJlb (.llHCUHnmma) 

CeMecmp 6 1 

7. yqEJ>HO-METO,lJ;IflIECKOE II IIHcDOPMAQIIOHHOE OJ>ECilEqEHIIE 
)],II CQIIIIJIIIHhl 

7.1. Pe1coMeHAYCl\'IaSI JIHTepaTypa 

7.1.1. 0Cft0BflaJ1 munepamypa 
1. llopurneB, Cepreti Bna.[(11M11pomrq. KoMIIhIOTepttoe MOAemrpoBar-rne cpH3wrec1rnx c11cTeM c 

HCIIOJ1h30BaI-rneM TiaKeTa MathCAD : ycre6. rroco611e .[(J15l CTy.[(eHTOB BY30B, o6yt-Iaf0Ill,HXC5l TIO 
CTieu:11aJ1bHOCTl1 "l1mpopMaT11Ka 11 IC. B. llopurneB .- 2-e 113.[(. , .[(OII . - Moc1rna : rop51t.ra51 
J111H115l - TeneKoM, 201 1 .- 320 c.- ISBN 978-5 -9912-0119-3 .2. 

2. KBacoB, E. 11. q11crreHHhie MeTO,ll,hI attarrH3a 11 rr11HeHHOH arrre6pr:,r. l1crrorrh30Bar-rne Matlab 11 
Scilab I KBacoB E.11. - Mocrrna : JlaHb", 2016 .- ISBN 978-5-8114-2019-3 .
<URL:http://e.lanbook.com/ books/ elem ent.php?pll id=71713>. 

3. BBe,ll,emre B MaTeMaTwrecr<ae MO,ll,err11p0Bai-rne : yqe6. rroco611e .ll.II5l CTyAeHTOB By3oB, 
06ycra10rn.HXC5l TIO HaTipaBrreH1110 511200 - "MaTeMaT11Ka. llpmrna.[(Ha5l MaTeMaT11Ka" I B. H. 
All1HXMl1H, M. E. fHTMaH, 11. 3. Kenrrep [11 Ap.] ; ITO.LI peA. IT. B. TpycOBa .- Mocrrna: Jloroc, 
2005 .- 440 c.- ISBN 5-98704-037-X. 20 3K3 

7.1.2. lfo11om1u11ie!lbflaJ1 !lumepamypa 
1. XeepMaH, ,[(1nep B. MeTO.[(hI KOMIIhIOTepHoro 3KCTiep11MeHTa B TeopeT11qecr<0ti cpH3HKe. Bnm. 

1 I ,[(. B. XeepMaH ; lloA pe.[(. C. A. AxMaHoBa .- M. : Hay1<a, 1990 .- 176 c.- ISBN 5-02-
014347-2 : 2-00. 11 31<3 

2. Typt.1a r<, JleoHHA l1BaHOBH.._I. OcHOBhI .._rncrrer-mi:,1x MeTO.ll.OB [3rrer<TpOHHhIH pecypc] I Typqar< 
Jl 11. - M.: Cf>113MaTJI11T, 2005. - 304 c. - ISBN 5-9221-0153-6. - <URL: 
http ://www. b ibl iocl u b. ru/book/69329/>. 

7.1.3. MemoiJur1ecf(tte pa3/Ht6onuat 

1. A.ID.Ky3Heu:oB, E.B.qem<acoB. Mern.n.11qec1rne y1<a3aHH5l I< rra6oparnpHhIM pa6ornM TIO Kypcy 
"YpaBHe1m51 MaTeMaTHqec1<0H: cp113mrn" . ITp11rrmKeH11e I< pa6oqetl: rrporpaMMe. Er<aTep11tt6ypr: 
YfTY-Ylll1, 2007. 30 c. 

2. B.B.fy.ll.KOB, AJO.Ky3Heu:oB. tfacrreHHoe Mo.n.err11poBaH11e cptt311qecrrnx rrpou:eccoB 
(MeTOA11Liecrrne YKa3aH115I) . E1<aTep11tt6ypr: Cf>f AOY BITO Ypef>Y, 2010, 31 c. 

7.2. IlporpaMMHoe 06ecneqe11ne 

llaKeT Scilab 6 II BhIIlle, ocp11CHhie TiaI<eThI MS Office HJ1H LibreOffice, OC Windows 11rr11 Linux. 

7.3. PecypCbl HH<f>OpMaIJ,HOHHO-TCJICICOMMYIHU\:al.J,HOHI-IOH CCTH «IIHTCpHCT>>, 

HIHf>OpMaIJ,HOI-IHO-cnpaBOl.IHble H IlOHCICOBblC CHCTCMbl 

1. focyAapcTBeHHa5l ny6rr11 ... nra51 HayLIHO-Texmrqecr<a5l 6II6rr110Te1<a Pe)JrnM 
http ://www.gpntb.ru 

AOCTyrra: 
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2. 3ner<Tpom-ra5I foi:6mrnTer<a HopMaTHBHO-TexmP-recr<oH: .n:or<yMeHTaU:HH Pe)KHM .n:ocTyrra: 
http/ /www. technormati v .ru 

7.4. 3JJe1npoHHhIC 06pa3onaTeJJhHhle pecypchl 

3oHaJ1bHa5I HayqHa5I 6H6JIHOTer<a Yp<!>Y Pe)I<HM .n:ocTyrra: http://lib.urfu.ru 

7.5. MeTO.llHqec1n1e y1rn3aHHH )J,JJH o6Y'rnl0rn;HxcH no ocnoeHHIO )J,HClJ.HilJJHHhl 

I. CTy.[(eHT o65I3aH XO.LJ:HTb Ha neI<u:mr H BeCTH KOHcrreI<THpoBa1-rn:e H3naraeMoro MaTepHaJia. 
2. Ha rrpar<Twrec1rnx 3aH5ITH5IX Heo6xo.[(HMO ITOJ1b30BaTbC5I I<OHcrreKTOM .[(J15I perneHH5I 3a.[(aq qMA. 
3. ITepe.[( nparuw-recr<HM 3aH5ITHeM ITOBTOpHTb MaTepHaJI, KOTOpbIH 6y.[(eT HCITOJlb30BaTbC5I. 
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8. <l>OHJI, OUEHOqJ-IblX CPEJJ,CTB )1,JHI IlPOBEJl,EHIIJI TEKYill,EM II 
IlPOME)KYTOLIHOM ATTECTAUIIII no JJ,IICUIIIlJIIIHE 

8.1. KPIITEPIIII OUEHIIBAHII51 PE3Y JlbTATOB KOHTPOJlbHO-OUEH01IHbIX 
MEPOilPII51TIIM TEKYill,EM II IlPOMK>KYTOl-IHOM ATTECTAUIIII no 
JJ,MCUIIIlJIIIHEBPAMKAXEPC 

B p aMKax EPC ITPHMeHmDTC5I yrnep)K.ZJ:eHHbJe Ha rrncpe.ZJ:pe 1<p1nep1111 oueHHBaHH5I ,ll,OCTmKeHHH 

cTy.ZJ:eHTOB ITO KmK.ZJ:OMY KOHTponbHo-oueHoqHoMy MeponpH5ITHIO. CHcTeMa KpHTepHeB ouemmm-rn5I, 

I<aK H ITpH npoBe):(eHHH npoMe)KyToqHoH aTTeCTaUHH ITO MO.ZJ:YJIIO, OI1Hp aeTC5I Ha TPH ypOBH5I OCBOeHH5I 

KOMTIOHeHTOB KOMTieTeHUHH : nop orOBbIH, TIOBbillieHHbIH, BbICOKHH . 

KoMnonenThl Ilpu31-1a1m: ypoBHfl ocnoemrn IrnMDOHeI-ITOB IrnMneTeHQHH 

IrnMneTeHIJ,HH noporoBhlH IlOBbIIIIeHI-IbIH Bbl CO KHU 

31rn1urn CTy.ZJ:eHT .ZJ:eMOHCTpHpyeT CTy.ZJ:eHT .ZJ:eM0HcTp11pyeT CTy.ZJ:eHT MO)KeT 

3I-IaHHe-3HaI<OMCTBO, aHaJIHTHqecrme 3JrnHH5I: caMOCT05ITenbHO 

3I-IaHHe- r<onmo: y3HaeT yBepeHHO BOCI1p0113BO.IJ:HT 113BJieJ<aTb HOBble 3HaHH5I 

o6beKTbl, 5IBJieHH5I 11 H ITOHHMaeT ITOJiy<-JeHJ-Ibie H3 oKpy)r<arow:ero MHpa, 

I101-I5ITH51, HaXO.ZJ:11T B H11X 3Hamrn, OTHOCHT HX K TOH TBopqecrrn 11:x 

pa3JIWm5I, npo5rnJrneT HJIH 11HOH HCI10Jib30BaT b ):(JI5I 

3HaHHe HCToqm1KOB rrnaccmjmI<aUHOHHOH npHH5ITH5I pellieHHH B 

I10Jiy<-IeHH5I HI-ICpopMaUHH, rpyITne, caMOCT05ITeJibHO HOBbI X 11 HeCTaH.ZJ:apTHbIX 

MQ)KeT ocyw:ecTBJI5ITb CHCTeMaTH3HpyeT HX, CHTYaIJ:H5IX . 

caMOCT05ITeJibHO ycTaHaBJIHBaeT 

peITpO.ZJ:YKTHBHbie ):(eHCTBH5I B3aHMOCB5I3I1 Me)l<.ZJ:y 

I-Ia):( 31-IaHH5IMl1 nyTeM HHM11,I1p0.ZJ:YKTHBHO 

caMOCT05ITeJibHOfO np11MeH5IeT B 3HaKOMbIX 

BOCI1pOH3Be):(eHH5I H CHTYaIJ:H5IX. 

np11MeHeHH5I HmpopMaU:HH. 

YMCHHH CTy.ZJ:eI-IT yMeeT 1<0ppeKTHO CTy.ZJ:eHT yMeeT CTy.ZJ:eHT yMeeT 

BbIIIOJIH5ITb npe):(TIHCaHHbJe caMOCT05ITeJibHO caMOCT05ITeJib HO 

):(eHCTBl15I no 11HCTIJYKU:HH, BbIIIOJIH5ITb ):(eHCTBH5I BbIIIOJIH5ITb .[\eHCTBl15I , 

anropHTMY B I13BeCTHOH (np11eMbI, onepau1111) no CB5I3aHHbie c pellieHHeM 

c11Tyarw11, caM ocT05ITeJibHO pewemno HecTaH.ZJ:apTHbIX HCCJie):(OBaTeJibCI<HX 

BbIIIOJIH5IeT ):(eHCTBl15I no 3a.ZJ:aLI, Tpe6y10w:11x 3a):(aq, ):(eMOHCTpHpyeT 

peweHHIO THTIOBbIX 3a):(aLJ, BbI6opa Ha OCI-IOBe TBopLiec1<0e 

Tpe6yIOW:HX BbJ6opa 113 KOM6HHaUHH H 3BeCTHbIX I1CI10Jib30Bami:e yMeHl1H 
1mc11a H3BeCTI-IbIX MeTO):(OB, MeTO):(OB, B (TeXHOJIOrHH) 

B npe.ZJ:CKa3yeMO HeITpe.ZJ:CKa3yeMO 

H3MeHmow:eH:C5I Cl1Tyau;HH H3MeH5IIOW:eHC5I CHTyau;HH 

Jltt<{HOCTI-lble CTy.ZJ:eHT HMeeT HH3KYIO CTy.ZJ:eHT HMeeT CTy.ZJ:eHT HMeeT 

1rn~1ecTna MOTHBaUHIO yqe6HOH Bbi pmr<eHHYIO MOTHBaumo pa3Bl1TYIO MOTHBaumo 

):(e5ITeJibHOCT11,I1p05IBJI5IeT yqe6HOH ):(e5ITeJibHOCTH, yqe6HoH: 11 TPY.ZJ:OBOH 

6e3pa31111qHoe, ):(eMOHCTpHpyeT ):(e5ITeJibHOCTH , 

6e30TBeTCTBeHHOe I10311THBHOe OTHOllieHHe I< npoHBJI5IeT 

OTHOIIIeHHe I< yqe6e, o6yLJeHHIO H 6y.ZJ:yw:eH: HaCTOH'-IHBOCTb H 

nopy<-IeI-IHOMy ):(eJiy TP Y.ZJ:OBOH .ZJ:e5ITeJibHOCTH, yBneqeHHOCTb, 

np05IBJI5IeT aKTHBHOCTb. TPY.ZJ:Omo611e, 

caMOCT05ITeJibHOCTb, 

TBOp'-IeCI<HH TIO):(XO):(. 
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8.2. KPIITEPIIII OUEHIIBAHII51 PE3Y Jib TATOB IIPOME'.IKYTffLJHOM ATTECT AUIIII 
IIPII IICIIOJlh30BAHIIII HE3ABIICIIMOro TECTOBoro KOHTPOAA 
TecrnpoBmrne B paMr<ax HTK He rrpoBO.LIHTC5I. 

8.3. OUEHOl-IHhIE CPE,L(CTBA ,L(JI51 IIPOBE,L(EHII51 TEKYIIJ)!:ll 
II IIPOME)KYTOl-IHOM ATTECT AUIIII 

8.3.1. IIpHMCpl·lbIC JaLt,amrn Ll,Jrn npoBCLl,CHIUI KOHTpOJibHbIX B pal\rn:ax r1e6HbIX JaIUITHH 

1. Cl\10.[leJmpOBaTb IIOJleT CHap5I.[!a, BbmymeHHOro c BbICOTbI 3 M ITO.[! yrnoM 45 rpa.[!yCOB I< ropH30HTY 

c 1rnqan11-10H. cr<opocTbIO 760 Mic. Hatim x(t), y(t), vx(t) , vy(t). CorrpoTHBJieHHeM B03.Liyxa 

rrpeHe6pel.Jb. 

2. 11oCTpOHTb MexaHHqecKyIO MO.[leJlb .[IByxaTOMHOH MOJler<yJibI. Ko3Cllcpm.nreHTbI IIO.[lo6paTb 

TaI<HM o6pa30M, lfT06bI BH6paUHOHHa5I '-IaCTOTa CMO.[leJIHpOBaHHOM MOJier<yJibI COCTaBJrnJia 

4342 cM·' (qTO coorneTcrnyeT Moner<yne H 2). Macey aTOMOB rrpHH5ITb paBHo:H: Macce aToMa 

BO,D,Opo.n,a, T.e. 1.00794 a.e.M. Donyi-rnTb KpHBYIO IIOTeHQHaJlbHOM 3HeprnH. 

8.3.2. IIpHMepHble 1rn11TpOJ1bHb1e JaLt,a'IH B paM1rnx yqe611Mx JaHHTHH 

1-1e npeoycN1ompe1w 
8.3.3. IIpuMep1·11>1e 1rnHTpOJ1bHble 1.:eticbl 

1-1e npeoycMompe1-10 
8.3.4. IIepe'-ICHb npuMepHbIX BonpocoB .[IJIH Ja'leTa 

1. MeTO.LI Moner<yn5IpHo:H: .rnrnaMHKH. Moner<yn5IpHO-.LIHHaMH11ecr<an MO.[len1 Bemecrna. 

2. MeTo.n, MOJier<ym1pr-1o:H: .LIHHaMHKH. TioTeHUHaJibI Me)r<MoneKy1rnp1-10ro B3aHMo.n,eticrnirn. 

3. MeTO.LI MOJ1e1<ymrp1-10H. mrnaMHKH. 1-lHcneHHoe pewe1-111e ypam-remrH. .[IHHaMHI<H H1IOT01-rn. 

4. MeTOl l. rv1one1<yn5Ip1-10H. .[lttHaMHKH. Xapm<TepH1re napaMeTpbr M,U-cHCTeM11: LIHCJIO qacTHU, 

Bem1LJHJ-rn Bperv1e1-rnoro wara, KOJIHLieCTBO ML(-waroB. 

5. MeTO.LI MOJieKyn5IpHOH .LIHT-IaMHI<H. HaLiaJibHbie ycnoBH.5I B MeTo.[le Moner<yn5IpHo:H: .LIHHaMttr<H. 

6. MeTO.LI MOJier<yn5IpHoi1 .LI11HaMHKH. fpaHHLIHbie ycnoB115I B MeTo.[le MoneKyn5IpHoi1. .n,111-1aM11K11. 

7. MeTO.n, MonercyMpHo:H: .LIHHaMHKH. PacLieT napaMeTpoB CHCTeMhI MeTO.LIOM M,U. TeMrrepmypa, 

TerrnoeMrcOCTb, .[laBneHHe. 

8. MeTO.LI MOJrnrcyn5IpHOH .LIHHaMHKH. YpamieHHe cocT05IHH5I TepMO.LIHHaMHLJ:eCKoH cttcTeM11, 

anropHTM pacqern ypaBHeHH5I COCT05IHH.5I .[IJI5I MOJieKyII5IpHO - .[IHHaMHLJ:eCKOH MO.[leJIH. 

9. MeTO.LI MOJier<yn51p1-1o:H: .[IHHaMHKH. KttHem11ecrrne r<03cpcpm.1,H.eHTbI. Ko3cpcpHUHeHT .LIHCpcpy3HH. 

10. KBa3HCTaTHLiecrrne rrpH6nmr<eHHe MeTo.[la MOJier<yn5IpHo:H: .LIHHaMHKH - MeTO.LI MOJieI<yJI5IpHoH: 

CTaTHKH. 

11. MeTO.[l MOJieKyJI5IpHOM CTaT!1KJ1 .[IJ15I HOHHbIX KpHCTaJIJIOB. KynoHOBCKHH IIOTeHUHaJI, 3Heprn5I 

Ma.[lenyHra. 

12. MeTO.[l MOJieKyJI5IpHOH CTaTHI<H .[IJI5I HOHHbIX KpHCTaJIJIOB. TiomipH3aUH5I CMellJ,eHH5I 11 

3JieI<TpOI-IHa51 IIOJI51pH3aUH.5I KpHCTaJIJia .[lecpeKTOM, MO.[leJib ,Um<a - 0Bepxay3epa. 

13. CTaTHCTH Liec1rne MO.[leJIH .n,11crrepcHoHHOro nma. MmeMaTHLJ:ec1rn51 cpopMyn11poBr<a 

O,D,HOCpaKTO]JHOro .[IHC!1epc110HHOro aI-IaJIH3a, ouem<a CTaTHCTH.l.JeCI<HX rrapaMeTpOB. 

14. TeopH5I rrepr<OJ15IUHH. 3a.[laqa rrpoTeI<aHH.51 no y3naM. CTpyr<Typa 6ec1<0HeLrnoro I<nacTepa, CI<eneT, 

MepTBbie KOHUhI. 

15. CrnTHCTHLJ:ecrrne MO.[len11 perpeccHOHHOro nma. Mo.Lien1 rrpocToH: JIHHetiHo:H: perpecc1111. 

16. CrntHCTH'-Iecrme MO.[len11 .LIHCI<pHMHHaHTHoro THrra. KnaccHcpHKaIJ,H5I .[!Byx "HopMan11-11rx" 

KJiaCCOB (MO.[leJib <I>mnepa), JlmieMHa51 .[IHCI<pHMHHaHTHa5I cpyr-IKUH5I, pewmomee rrpaBH.JlO, 

JCaLJeCTBO I<JiaccmpHKaUHH. 

17. Mo.Lien1 MHmr<ecrneHHo:H: JIHHeH:Ho:H: perpeccHH. <l>yHI<UHOHaJibHM 11 CTaTHCTHqecr<M 

JaBHCHMocm. MHmr<ecrneHH11:H: H 11acTH1lli r<o3cpcp11utteHTbI rrnppeMUHH 

18. Teopmr rrepKOJI5IUHH. Pa.LIHYC Koppen5IUHH. 3aBHCHMOCTb pa.LIHyca I<OppeMUHH oT .[IOJIH 

J-Ie6normpoBaHHbIX Y3JIOB. IloBe.[leHHe 3ner<TporrpoBO.LIHOCTH pernenm B6JIH3H rropora 

rrepKOJI5II.1,HH. IloBe.[leHHe HaMarn11qeHHOCTH B6JIH3H nopora rrepKOJI5II.l,HH. 
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8.3.5. Ilepet.1eHb npHMepHblX BOnpOCOB AJUI 31\'.laMeHa 
He npeoyc.1110111peT-Lo 

8.3.6. Pecypc1>1 AilMM Yp<DY, CKY,n: Yp<DY AJUI npoBeAeHHSI TecTonoro 1rn1-ITpoJ1sr B paM1rnx 
Te1cyrn,e~i H npoMemyTo .. rnoif arrecTaU,HH 

1-1e ucnoJlb3JllOmc5l 

8.3.7. PecypCbl <D3IIO AJISI npoBeAeHHSI He3aBHCHMoro TeCTOBoro KOHTpOJISI 

He ucnoJZb3)ll0111C5l 

8.3.8. M1-ITep11eT-TpeHaiKephl 
1-1e ucno.flb3)ll0111Cft 

8.3.9. IlpHMept-lbie 3aAaHHSI B COCTaBe pac .. 1eTHOH pa60Tbl 
llpHMepbr 3anarrni1: 

MoLI.em:, '-111CJieHHOCTM rrorrymr11,11ti 3anaeTC5! ypaBHeHH5IMH 

dN 
---

1 =N 1 *(r1 -b 1 *N 1 -c 1 *N 2 ) 
dt 

2. 

3. 

PermITb qYJCJieHHO MeTO,D,OM 3H:nepa CMCTeMy ypaBHeH11H ,[(JI5I cnrra5I: 

r1 / b1 > r2/ c2 11 r1 / c1 > rilb2; 
I1ocTpo11Th rpac]rnrrn N1(t), N1(t) 11 N1-N2 .[(JI5I Hal!aJihHhIX ycnoB11l1 N1(0) = 100 11 N1(0) 

= 100. Hati:TH rnar HHTerp11poBaH115I, 06ecneq11BaIOIIIl1H TOl!HOCTb pacqeTOB Ha ypoBHe 

5 npo11,eHTOB (no IIOCJie,D,HeH Toq1<e ). OnHCaTb I<a'-IeCTBeHHO 3aBMC11MOCTb B11,[(a cpa30BOH 

Tpaewrop1111 OT 1-raqaJibHbIX ycJIOB11H 11 I<03cpcp1111,HeHTOB ypaBHeH11H. 

llOJIY'-lHTb aHaJI11T.H'-IeCI<Oe perneI-rne, a 3aMeT c IIOMOIIIblO l!HCJieirnoro MO,D,eJIHpOBaHH51 

Hati:TH paBHOBeCHbie 3Hal!eHH51N1 * 11 N1 *; y6eLI.HTbC5I, qTo OH.H cooTBeTcrnyIOT 

ar-IaJ1HTMl-IeCICHM. 
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9. MATEPMAJibHO-TEXHlfl-IECKOE OEECilEl.IEHME ,I(IICUMilJIMHbl 

9.1. CBe,ll;emrn 06 oc1rnm.emrncTH AHCU,HnJlHHbl cneu,11amn11poBaHHblM H Jla6opaTopHbIM 

o6opyAOBaHHCM 

1. Ay.D.HTOpirn HHTepaKTHBHbIX cpe.LJ.CTB o6yLJ:eHirn, OCHamer-rna5I rrpoeKTOpOM c BH.L(eorepMHHaJlOM 
rrepCOHaJlbHOfO KOMITbIOTepa Ha HaCTeHI-IbIH 3KpaH (<!>-349). 

2. Crreu11an11311poBaHHa5I ayn11Top115I, ocHamer-rna5I coBpeMeHHbIMH rrepcoHanbHbIMH 
KOMITbIOTepaMH H rrporpaMMHbIM o6ecrre<JeHHeM B COOTBeTCTBHH c TeMaTHKOH 113yqaeMoro 
MaTep11ana (<!>-350). 

3. CepBep rpyrrrroBoti: pa6oTbI Server EPD (De). 

16 



10. JIHCT PErHCTPAU:HH H3MEHEHHM B PA.JiOqEfi IlPOrPAMME ,LI;HCU:MilJIHHhI 

HoMep 
,LI; a Ta 

IlO)J.IlHCh 

HoMep JIHCTa npOTOIWJia Bcero JIHCTOB B OTBeTCTBeHHOro 3a 
H3MCHeHHH 

3aCe)J.aHHSI 
3ace)J.a1-rnSI 

1rn<J>e)J.ph1 
)1.01\'.YMeIITe BI-IeCeHHe 

1rn <I> e)J. phi H3MeI-ICHHH 
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