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1. :QEJIII OCBOEHII51 )l;IIC:QIIl1JIIIHhl 
l(eJihlO OCBOemrn: .IJ:HCllJUIJIHHhl «llHCJieHHhie MeTO.IJ:hI» srnmreTC51 cpopMHpOBaHHe HaY:aJihHhIX 

3Hamrli ll HaBbIKOB no IIOCTpoemuo BblqHcmneJihHblX MO,ll;eJieH:, rrpH6JIIDKeHHOMY peIIIeHl1lO 

Tl1110BhIX 3a.zi:aq BhlqHCJIHTeJihHOR MaTeMaTmrn, pa3pa60TKe arrropHTMOB H rrporpaMM peIIIeiurn 

TaKl1X 3a.zi:aq .IJ:J151 3BM. 
3a.zi:aqH: 

- 113yqeH11e OCHOBHhIX IIOH51Tl1R, MeTO.IJ:OB, cpe.ncTB 11 rrpHeMOB arrropMTMM3aI.J.11H peIIIeHMSI 

THIIOBhIX BhlqHCJIHTeJihHhIX 3a.zi:aq Ha 3BM, ou;eHKH KaqecTBa rrorryqeHHhIX peIIIeHMR H 11X 

11paKT11qecKOR u.errecoo6pa3HOCTM; 

rrpirn6peTeHMe HaBhIKOB cpopMyrrnpoBKH THIIWIHhIX BhJqncrr11TeJ1hHhIX rrpo6rreM, 

HCIIOJib30BaHH5I o6iu.errpHH5IThIX arrropHTMOB peIIIeHMSI, pearrmau.nn IIOCJie.IJ:HMX c 11CIIOJ1h30BaHHeM 

pacrrpocTpaHeHHhIX rraKeTOB 11p11Krra.nHhIX rrporpaMM; 

cpopMMpOBaHMe Heo6xo.nHMhIX KOMIIOHeHTOB MhII11rreH115I: ypoBH51, Kpyr03opa, 

MaTeMaT11qecKOR KYJihTYPhI, KOTOphie Heo6xo.nMMhl .IJ:J151 ycrrelllHOR pa6oThI 11 op11eHTaI11111 B 
6y.nyrn;e:H rrpocpeCCHOHaJihHOH .ne51TeJibHOCTH; 

cpopMHpOBaHHe 6a30BhIX 3HaHHR, 

caMOCT051TeJihHOro) OCBOeHH51 pa3JIHqHblX 

yMeHMH H HaBhIKOB .IJ:JI51 

TeXHOJIOrHH H cpe.ncTB 

ycrreI11Horo (B T. <i. 
rrporpaMM11pOBaHH51 

BhJqHCJ111TeJihHhIX arrropHTMOB. 

2. MECTO )l;IIC:QII11JIIIHhl B CTPYKTYPE 011011 
,[l;MCU.HIIJIHHa «llHCJieHHhie MeTO.IJ:hI» OTHOCHTC51 K o6513aTeJ1hHhIM .IJ:HCU.11IIJ111HaM yqe6Horo 

rrrraHa. 

3. 11JIAHIIPYEMhIE PE3YJihTAThl OJiYqEHII51110 )l;IIC:QII11JIIIHE 
I1rraH11pyeMn1e pe3yrrnTaThI 06yqeH115I no .n11cu.11rrJI11He, cooTHeceHHhie c rrrraHnpyeM11M11 

Je3yJinTaTaMH OCBOeHl151 QIJQIJ (KOMIIeTeHU.M51Ml1 H MH.IJ:MKaTOpaMM .IJ:OCTmI<eHM51 KOMIIeTeHIIMH) 
<JJopM11pyeMb1e 

KOMneTeHL\1111 

(KOJl, COJ1ep>I<aH11e 

KOMneTeHL\1111) 

OITK-1. CIToco6ett 

IlnaH11pyeMhie pe3y!lbTaTbl o6y'!eHl1ll no Jll1Cl\11n!ll1He, B COOTBeTCTBl111 c 11HJll1KaTopoM 

J(OCT11lKeHl1ll KOMneTeHL\1111 

YiHA11KaTop AOCTl1)J(eHI1ll KOMnITTHL\1111 PeJy!lhTaTbI 06y'leH11ll no Jll1CL111nn11He 

(Koo, cooep:J1c0Hue UHOUKamopa 

OITK-1.1. 3ttaeT octtOBHbie 3a- 3ttaeT: 

pernaTb 3a)l.allH KOHbl ecTeCTBeHHbIX ttayK, Me- • 3aKOHbl l1 ITpHHUHITbl ecTeCT-

ITpo- TO)l.bl MaTeMaTlllleCKOro atta.Jltt3a BeHHOttayllttblX )l.HCUHITflHH, 

cpeCCHOHa.JlbHOH l1 MO)l.enttpoeattm1, OCHOBHbie MeTO)l.bl MaTeMaTttlleCKOro 

)l.el!-TenbHOCTH Ha 

OCHOBe 

ITpHMeHeHHll 

ecTecT-

s e tttto ttaY'l HbIX tt 

06-metttt)!(ettepHbIX 

3Ha-Htti1, MeTO)l.OB 

MaTeMa-TlllleCKOro 

amunna 
MO)l.enttpoeattttll 

3aKOHbl l1 MeTO)l.bl 

o6metttt)!(ettepHbIX )l.HCUHITflHH. 

OITK-1.2. YMeeT HCITOflb30BaTb 

cpmlllleCKHe 3aKOHbl l1 ITpHHUH­

ITbl B CBOei1: rrpocpeccttOHaJlbHOM 

)l.el!TenbHOCTH,ITpOBO)l.HTb3K­

CITepttMeHTbl ITO orrpe)l.enettmo 

cpH3HKO-X11MH'leCKHX CBOMCTB 

tteopraHw-iecK11x 11 opratt11'ieC­

KHX sew;ecTB, ITpOBO)l.HTb l13Me­

petttte OCHOBHblX :meKTpttlleC­

KHX eenttllttH, oITpe)l.em1Tb rra­

paMeTpbI l1 xapaKTepttCTl1K 

3fleKTpttlleCKHX l1 3neKTpOHHblX 

ycTpOHCTB. 

OITK-1.3. Bna)l.eeT MaTeMaT11-

lleCKHM aITITapaTOM Aflll 

orrttcatt11J1, attanma, TeopeTtt­

llecKoro tt 3KCITepttMettTanbttoro 

ttccne)l.oBaHttll tt MO)l.enttposa­

tt11J1 cp113HlleCKHX 11 Xl1MlllleCKHX 

c11cTeM, l1Bnetttti1 11 ITpoueccos, 

HCITOflb30BaHl1JI B o6ylleHl111 l1 

ITpocpeCCHOHaJlbHOM 

atta.J1113a tt MO)l.en11posattttll. 

YMeeT )l.nll pewett11J1 3a)l.all, tta-y'ltthIX 

l1 11H)!(ettepHbIX paclleTOB: 

• HCITOflb30BaTb cptt3HlleCKHe 

3aKOHbl H ITpHHUHITbl B csoei1: 

• 

ITpocpeCCHOHaJlbHOM )l.ellTenb­

HOCTH; 

ITpOBO)l.HTb 3KCITepHMeHTbl ITO 

orrpeAenett1no <1>mttKo-x11M11-

lleCKl1X CBOHCTB Heopratttt-

lleCKHX l1 oprattlllleCKHX Be-

mecTB 

• ITpOBO)l.11Tb mMepetttte oc-

• 

HOBHblX 3neKTPlllleCKHX Be­

fllll{HH, orrpe)l.enl!Tb ITapaMeT-pbI 

11 xapaKTepttCTl1K 3neK-TPl1lleCKl1X 

11 3neKTpOHHblX ycTpOHCTB 

11CITOflb30BaTb ITp11Kna)l.Hbie 

rrporpaMMbI tt cpe)l.CTBa aern­

MaT113ttposattttoro 

rrpoeKTHpOBaHml ITp11 pewe-HHl1 

11H)!(ettepHbIX 3a)l.all. 

Bna)l.eeT: 

• MaTeMaTH'leCKHM aITITapaTOM )l.nll 

Ol\eHO'IHOro cpeJ(CTBa l 

0TlJeTbl ITO 

na6opaTOpHblM 

pa6oTaM . 

KottTponbtth1e 

BOrrpOCbl I< 

na6opaTOpHbIM 

pa6ornM. 

KottTponbHbie 

BOITpOCbl K 

pei1:nrnr-

KOHTpon!O 11 

rrpoMe)!(yTO'lHOH 

aTTeCTau1111. 
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OCTK-3. 
Cnoco6eH 

npOB0,11J1Tb 

H3Mepemrn H 

Ha6JJIOACHH51, 

o6pa6aThrnaTb H 

npeACTaBJl51Tb 

3KCnepHMCHTaJlb 

Hb1e AaHHbie 

OCTK-4. 
Cnoco6eH 

noHHMaTb 

npHHUHnbl 

pa60Tbl 

cospeMCHHblX 

HHcpOpM3UHOHH 

blX TCXHOJlOfHH 

H HCnOJlb30BaTb 

HX M51 peweHH51 

JaAa4 

npocpeCCHOHaJJbH 

OH AC51TCJlbHOCTH 

npocpeCCHOHaJJbHOH JlC51TCJlbHOCTH 

OTIK-3.1. 3HaeT npttHUHnbI 

opraHH3aUHH H npoBe)l.eHH51 

3Kcnep11MCHTaJJbHbIX 

HCCJlCAOBaHl1H, OCHOBbl 

perpecettOHHOro aHaJJHJa, 

CT3Tl1CTWleCKl1e MCTOAbl, MeTOAbl 

Cl1CTCMHOro aHaJll13a. 

OTIK-3.2. YMeeT cocTaBJJ51Tb cxeMbI 

.llJl51 nposeAeH115I 

3KCnep11MCHTaJlbHblX 

l1CCJlC)l.OBaH11i1, o6pa6aTbIBaTb, 

aHaJJ11311posaTb, npeAcTaBJl51Tb 11 

ocpopMJJ51Tb pe3yJJbTaTbI 

3KCnep11MeHTaJJbHbIX 

HCCJlC)l.OBaHHH. 

OCTK-3.3. BJJaAeeT HaBbIKaM11 

Bbin0JlHCHl151 H3MepeH11i1, 

o6pa60TKl1 AaHHblX 

H3Mep11TCJlbHblX Ha6JJIOACHl1H, 

OUCHKl1 norpeWHOCTei1, MCTO)l.aMl1 

H cpeACTBaMl1 113MepeHl151, nosepK11 

11 KOHTPOJJ51 c 11cnoJJbJOBaH11eM 

HHcpOpMaU110HHblX Cl1CTeM, 

MCTOAaMl1 aHaJJl133 11 KOHTpOJl51 

HaHOCTPYKTyp11posaHHblX 

MaTep11aJJOB H CHCTeM. 

TeopeTl1'lCCKOro 

3KCnepHMCHTaJJbHOfO 

11CCJlCAOB3Hl151 11 MOACJJHpOBaHl151 

cjH1311l!eCK11X 11 XHMH'lCCKHX Cl1CTeM, 

5IBJleH11i1 11 npoueccos, 

HCnOJlb30B3HI151 B o6y4eHl111 11 

npocbecc110HaJJbHOH .llC5ITCJlbHOCTl1. 

3HaeT: 

• npHHU11nbI opraH111au1111 H 

npoBe)l.eHH51 3KCnep11MeHTaJJbHblX 

l1CCJlC)l.OBaH11i1; 

• npCACJlbHble ycJJOBl151 np11 

noCTaHOBKe cptt3H4eCKoro 

3Kcnep11MeHrn; 

• 411CJlOBbie xapaKTep11CTHKl1 H 

pacnpeACJlCHl151 CJly4aHHbIX 

BCJlH'lttH; 

• oueHKY napaMeTpos pacnpe-

neJJeHtti1; 

• nposepKy CTaTHCTWlCCKHX rnnoTe3; 

• OCHOBbl perpeCCHOHHOro aHaJJ113a; 

• CTaTHCTH'lCCKl1e MCTOAbI; 

• MCTOAbl CHCTCMHOro aHaJJl13a. 

YMeeT AJJ51 peweH115I 3aAa4, Hay4HbIX 11 

HH)((CHepHblX pac4eTOB: 

• COCTaBJl51Tb CXCMbl M51 npoBeAeHl151 

3KCnepHMCHTaJlbHblX 

11CCJlC.llOB3HHH; 

• o6pa6aTbIBaTb, aHaJJ H3 HpOBaTb, 

11 ocpopMJJ51Tb 

pe3yJlbTaTbl 3KCnep11MCHTaJlbHbIX 

11CCJlCAOBaH H H. 

8JJaAeeT: 

• HaBbIKaM11 Bbin0JlHCHl151 113MepeH11i1, 

o6pa60TKH naHHblX 113Mep11TCJlbHbIX 

Ha6JJIOACHl1H, noJJy4eHH51 

pe3yJlbT3TOB 113MepeHl1H H oueHKH 

norpewHOCTei1; 

• cospeMCHHblMl1 

cpeACTBaMH H3MepeHH51, nosepKH H 

KOHTp0Jl51 c 11CnOJlb30BaHHeM 

11HcpopMaUHOHHblX Cl1CTeM; 

• MCTO.ll3Ml1 aHaJJl13a 11 KOHTpOJl51 

HaHOCTpyKTypttposaHHbIX 

M3TCPHaJJOB 11 Cl1CTCM. 

OCTK-4.1. 3HaeT npttHUHnbI pa60Tbl ~ 3HaeT: 

HCnOJlb30BaHH51 cospeMeHHblX 

11HcpopMaU110HHblX TCXHOJlOrHH B 

npocpeCCl10HaJJbHOH .llC5ITCJlbHOCTH, 

OCHOBHbie Tpe6osaHl151 

HHcpOpMaU110HHOH 6e1onaCHOCTH. 

OTIK-4.2. YMeeT ocymecTBJl51Tb 

o6oCHOBaHHbIH BbI6op He06XOA11MblX • 

11HcpopMaUHOHHbIX TeXHOJlOrHH npH 

peweH11tt 1aAa4 npocpecc110HaJlbHoi1 

.llC5ITCJlbHOCTH. 

• 

• 

OTIK-4.3. BJJaAeeT npaKTH4eCKl1-MI • 

HaBblK3Ml1 11CnOJlb30BaHl1J 

OCHOBHble MCTO.llbl npeACTaBJlCHH51 

H o6pa60TKH HHcpopMaUHH B 

cospeMeHHblX 3BM; 

MCTO)l.bl HaCTpOHKH nporpaMMHbIX 

cpeACTB noA KOHKpeTHbie ycJJOBH51 

1aAaY11; 

nOHl1MaTb 

B3al1MOACHCTBHil 

Bbl4HCJlHTCJlbHblMH 

KOMnbIOTepa; 

c 
np11HUHnbl 

naM51TbIO 

M0ll.(HOCT5IMH 

Tpe6osaHH51 HHcpopMaU110HHOH 

6e1onacHocT11. 
11HcpOpMaU110HHO­

KOMMYHl1K3U110HHblX 

np11 peweHHl1 JaAac 

YMeeT nm1 pewemrn 3a.l{a4, Hay4Hb!X H 

11H)((CHepHblX pac4eTOs: 

npocjJecc110HaJJbHOH AC5ITCJlbHOCTH. 
• pa6ornTb c 11HcpopMau11ei1 B 

0T4eTbI no 

Jla6opaTOpHbIM 

pa60TaM. 

KoHTpOJJbHbie 

sonpocb1 K 

JJa6oparnpHbIM 

pa60TaM. 

KoHTpOJJbttbie 

sonpocb1 K 

pei1rnHr­

KOHTpOJJIO H 

npoMe)((yT04HO 

i1 aTTeCTaUH11. 

0T4eTbI no 

JJa6oparnpHbIM 

pa60TaM. 

KoHTpOJJbHbie 

sonpocb1 K 

JJa6oparnpHbIM 

pa60TaM. 

KottTpOJJbHbie 

sonpocb1 K 

pei1rnHr­

KOHTpOJJIO H 

npOMC)l<YT04HO 

ti aTTecrnu1111. 



OK- I. Cnoco6eH 

nposo,11Jffh 

cpH3HKO­

MaTeMaHl'-leCKOe 

MO)le1mposaHHe 

HCCJJe)lyeMhlX 

npoueccos 

HaHOTeXHOJl0!"1111 

H o6beKTOB 

HaHO- H 

MHKpOCHCTeMHO 

i1 TeXHHKH c 11c­

noJJbJosaHHeM 

cospeMeHHhIX 

KOMnbIOTepHblX 

TeXHOJIOrHH 

OK- I. I. 3HaeT OCHOBHble cpH3HKO­

MaTeMaTH4eCKHe MO)lem1 

npoueccos, sisJJeH11i1 H o6beKTOB s 

06J1acn1 HaHOTeXHOJIOrHH 11 

MHKpOCHCTeMHOH TeXHHKl1, a TaK)l(e 

MeTO)lbl MO)leJJHpOBaHHSI. 

nK-1.2. YMeeT npOBO)lHTb 

MOAeJJ11poBaH11e npou_eccoB, 

SIBJJeHHH H o6beKTOB B o6JJaCTH 

HaHOTeXHOJJOrHH H 

M11KpOCHCTeMHOH TeXHl1Kl1, B TOM 

LJHCJJe c HcnoJJb30BaH11eM 

cospeMeHHbIX nporpaMMHbIX 

cpe)lCTB. 

nK-1.3. BnaaeeT HaBbIKaMH 

aHaJJH3a npoueccos H o6beKTOB 

HaHOTeXHOJIOrHH H 

M11KpOCHCTeMHOH TeXHHKH Ha 

OCHOBe cp113HKO-MaTeMaTH'-leCKOro H 

KOMnbIOTepHOro MO)leJJHpOBaHHSI. 

nK-3. Cnoco6eH nK-3.1. 3HaeT MeTO)lbl H cpeacrna 

aHaJJl13HPOBaTb H nJJaHHPOBaHHSI H opraHH3aU11H 

rno6anbHhIX KOMnhIOTepHbIX cernx; 

• COCTaBJISITb anropHTMbl 11 

nporpaMMhI .llJJR pewettHSJ 3Ma4 s 

o6JJacrn npocpecc110HaJJhHOM 

)leSJTeJJ bHOCTH; 

• BbinOJIHSITb Hay4Hble 

3KCnepHMeHTbl B o6JJaCTl1 HaHO­

TeXHOJIOrHH c 11CnOJJb30Batt11eM 

COBpeMeHHblX HHCTpyMeHTaJlbHblX 

11 Bbl411CJJH-TeJJbHblX cpeacrn; 

• 3cpcpeKTHBHO 11CnOJJb30BaTb 

11HcpOpMaUHOHHbie TeXHOJIOrHH npH 

npose)leHl1H 3KCnepHMeHTOB B 

o6JJaCTH HaHO-TeXHOJJOrHH H 

COCTaBJJeHHH OT4ern; 

• npOBO)lHTb naTeHTHblH noHCK B 

npocpeCCHOHaJlbHOH o6JJaCTH. 

BnaaeeT: 

• cospeMeHHbIMH OcpHCHblMH 

naKeTaMH, CTaHaapTHblMH 

6H6JJHOTeKaMH; 

• HaBbIKaMH pa60Tbl c HH~lOpMau11ei1 

B rno6anbHblX KOMnbIOTepHblX 

ceTsix; 

• OCHOBHblMl1 npHeMaMH 

o6pa60TKH KOMnb!OTepHOH 

3KCnepHMeHTaJlbHblX )laHHhIX; 

• HaBblKOM peanH3aU11H nporpaMMbl 

)lJISI ynpaBJJeHHSI CJIO)l(HblMH 

Cl1CTeMaMH; 

• cospeMeHHbIM11 

nporpaMMHpOBaHHJI 

Sl3bIKaMl1 

npH 

KOHCTpyHpOBaHl1H nporpaMM; 

• HaBWKaMH H npHeMaMH 

cTpyKTypHoro nporpaMM HposaHHH, 

cnoco6aMH JanHCH H 

)lOKyMeHTHpOBaHHSI anropHTMOB H 

nporpaMM, cnoco6aMH OTJJa)lKH H 

HCnbITaHHSI nporpaMM. 

3HaeT: 

• cpH3H4eCKHe 11 MaTeMaTH4eCKHe 

JaKOHbI H MO.lleJ111 npoueccos, 

JJe)l(amHx B OCHOBe npHHUHnOB 

)leHCTBl1SI 06beKTOB 

HaHOTeXHOJJOrHH 

MHKpOCHCTeMHOH TeXHHKH. 

YMeeT .ll.JHI peweHHSI 3a.ll.a4, Hay4HblX H 

HH)l(eHepHblX paClfeTOB: 

• pewaTb 3a.ll.a4H, HCnOJJb30BaTb 

annapaT H MaTeMaTH4eCKHH 

4HCJJeHHble MeTO)lbl 

KOMnb!OTepHoro MOL1.eJJHposaHl1SI 

06beKTOB HaHOTeXHOJJOrHH H 

MHKpOCHCTeMHOH TeXHHKH 

BnaL1.eeT: 

• MaTeMaTH4eCKHM annapaTOM H 

KOMnb!OTepHblX 

TeXHOJIOrHH .ll.JISI MOL1.eJ111poBaHHSI 

o6beKTOB HaHOTeXHOJJOrHl1 H 

MHKpO-Cl1CTeMHOH TeXHHKH. 

0T4eTbI no 

na6oparnpHbIM 

pa60TaM. 

KottTpOJJbHhie 

sonpocbI K 

na6oparnpHbIM 

pa6ornM. 

KoHTpOJJhHbie 

sonpocb1 K 

pei1rnHr­

KOHTpOJJIO 11 

npoMe)l(yT04 HO 

i1 arrecrnuHH. 

0TlfeTbI no 

JJa6opaTOPHblM 



TIK-1. Crroco6ett 

rrpO-BO)J.HTh 

cp113MKO-MaTe­

MaTHt.JeCKOe 

MO)J.eJIH-pOBaHHe 

MCCJie)J.yeMblX 

npoueccos 

HaHOTeXHO-JIOfHH H 

o6oeKTOB Hatto- H 

MMKpOCHCTeM-HOH 

TeXHMKM c 
IlOJ!b30BaHHeM 

COBpe-MeHHb!X 

KOMilbIOTep-HbIX 

TeXHOJJOrHH 

MC-

HOCTH. 

OTIK-4.3. Bna)J.eeT rrpaKTH'JeCKH 

MH HaBhIKaMH HCITOJlh30BaHm 

HH<j>OpMaUHOHHO-KOMMYHHKaUH­

OHHhlX TeXHOJJOrHH rrpH peweHm 

Ja)J.a'l rrpocpeCCHOHaJlhHOH )J.el!T 

eJJbHOCTH. 

TIK-1.1. 3HaeT cp11JHt.JecK11e 11 

MaTeMaTHt.JeCKMe JaKOHhl H MO­

)J.eJIM cp113Ht.JeCKMX npoueccos, 

JJeJKaIUMX B OCHOBe npMHUMITOB 

)J.eHCTBIDI o6oeKTOB HaHOTeXHO­

JIOrHM H MMKpOCHCTeMHOH Tex­

HMKH. 

TIK-1.2. YMeeT pernaTh Ja)J.at.J11, 

HCITOJlh30BaTb MaTeMaTHt.JeCKMH 

arrrrapaT 11 t.JHCJieHHhie MeTOAhI 

KOMilhIOTepHoro MO)J.eJI11poBa­

HHll o6oeKTOB HaHOTeXHOJ!OfHH 

H MHKpOCMCTeMHOH TeXHHKH. 

TIK-1.3. BJiaAeeT MaTeMaTH<Jec­

KHM annapaTOM H MeTO)J.aMH 

KOMilhlOTepHbIX TeXHOJ!OfHH 

)].Jlll MO)J.eJI11poBaHMJI o6oeKTOB 

6eJorraCHOCTH. 

YMeeT AJrn perneHHll Ja)J.a•1, Ha-yt.JHhIX 

Ji[ HHJKeHepHbIX pact.JeTOB: 

• pa60TaTh c HH<j>OpMauwei1 B 

rno6a.nbHhIX KOMilhlOTepHbIX 

cernx; 

• COCTaBJJl!Th a.nropHTMhl Ji[ 

rrporpaMMhI AJJll peweHHll Ja)J.at.J B 

o6nacrn rrpocpec-cwoHanhHOH 

)J.el!TeJJbHOCTH; 

• BhlllOJJIDITh Hayt.JHhie 3KCITe-

pHMeHThl B o6JJaCTH HaHO-

TeXHOJJOrHH c HCITOJlh30Ba-HHeM 

COBpeMeHHhIX HH-

CTpyMeHTaJJhHhlX Ji! Bhll.JHCJJH-

TeJJbHhlX cpe)J.CTB; 

• 3cpcpeKTHBHO HCITOJlh30BaTb 

HHcpopMaUHOHHbie TeXHOJJO-rnH 

rrpH rrpoBe)J.eHHH 3Kcrre-pHMeHTOB 

B o6JJaCTH HaHO-TeXHOJJOrHH Ji[ 

COCTaBJJeHHH OTt.JeTa; 

• rrpOBO)J.JilTh rraTeHTHhIH ITOHCK B 

rrpocpeccwoHa.nhHOH o6nac-rn. 

BnMeeT: 

• COBpeMeHHhlMH OcpHCHhlMH 

rraKeTaMH, CTaH)J.apTHhlMH 

6H6JJHOTeKaMH; 

• HaBhIKaMH pa6oThl c HHcpop-

Mauwei1 B rno6anhHhIX 

KOMilhlOTepHbIX ceTl!X; 

• OCHOBHhIMH rrptteMaMM KOM-

IlhIOTepHOH o6pa60TKH 3K-

crrep11MeHTaJJhHhIX )J.aHHhIX; 

• HaBhIKOM peanmautt11 rrpor-

paMMhI )].Jlll yrrpaBJJeHMll 

CJJO)l(HhlMH CHCTeMaM11; 

• COBpeMeHHhlMH ll3hIKaMH 

rrporpaMMMpOBaHHll rrp11 KOH-

CTpy11poBaHHH nporpaMM; 

• HaBbIKaMM H npHeMaMM 

CTPYKTypttoro nporpaMMHpo-

BaHHll, crroco6aMH JaITMCM Ji[ 

)J.OKyMeHTMpOBaHMll anrop11T-MOB 

tt nporpaMM, cnoco6aM11 orna)J.KM 

H HCilhITaHMll npor-paMM. 

3ttaeT: 

• cp113Mt.JeCKMe H MaTeMaTHt.JeC-KMe 

JaKOHhI 11 MOAen11 npo-ueccos, 

JJeJKaIUMX B OCHOBe npMHUMITOB 

)J.eHCTBJilll o6'heK-TOB 

HaHOTeXHOJ!OrHH Ji[ MMK-

pOCHCTeMHOH TeXHHKM. 

YMeeT AJJl! perneHIDI Ja)J.at.J, Ha-Y<JHhIX 

H HHJKeHepHbIX pact.JeTOB: 

• pernaTb Ja)J.at.Jtt, MCITOJih30-BaTb 

MaTeMaTHt.JeCKMH anna-paT H 

l.JHCJJeHHhie MeTO)J.bl 

KOMilhJOTepHoro MO)J.eJIHpo-BaHHll 

o6'heKTOB HaHOTeXHO-JIOr1111 11 

MHKpOCHCTeMHOH TeXHMKH 

Bna)J.eeT: 

• MaTeMaTHt.JeCKMM annapa-TOM H 

KOHTPOJllO Ji[ 

rrpoMe>KYTOl.JHOH 

aneCTaUHH. 

0T4CTbl no 

na6opaTOpHbIM 

pa60TaM. 

KottTpOJJhHbie 

BOilpOCbl K 

Jia6opaTOpHbIM 

pa60TaM. 

KottTpOJihHbie 

BOilpOChl K 

peHTHHr­

KOHTpOJJIO H 

npoMe>I<YT04HOH 

aTTeCTaUMH. 



Cl1CTeMaTl1311pOB 11CCJJe.UOBaHl1H 11 pa3pa60TOK, • MeTO.UbI amUI113a 11 c11cTeMaTl13au1111 pa60TaM. 

aTb pe3yJJhTaTbI MeTO.UbI 0606meH11ll 11 06pa60TK11 pe3yJJbTaTOB 11CCJJe.uoeaHl1H. 

11ccJ1e.uoeaH11i1, 11mpopMau1111. YMeer .U.Jrn pewemrn 3a)la4, ttay4HbIX 11 KottrpOJJbHhie 

npe.UCTaBJJl!Tb nK-3.2. YMeer np11MeHl!Tb 11H)f{eHepHbIX pac4erne: eonpochI K 

MaTe-p11aJ1b1 e HOpMaTHBHYIO .UOKyMeHTaU11!0, • npe.UCTaBJll!Tb pe3yJJbTaThI JJa6oparnpHbIM 

011.ue Hay4HbIX CBl!3aHHYIO c npoee.ueH11eM Hay4HO- 11CCJle)l.OBaHl1H B B11.Ue Hay4HblX pa60TaM. 

OT4eTOB, 11CCJJe.uoeaTeJlbCKl1X 11 OnbITHO- OT4eTOB, ny6J111Kau11i1, 

ny6J111Kau11i1, KOHCTPYKTopcK11x pa6oT, npe3eHTau11i1. KoHTpOJJbHbie 

npe3eHrnu11i1 ocjlopMJJl!Tb pe3yJJbTaTbl Hay4HO- BJJa.ueeT: eonpocb1 K 

11CCJJe.uoeaTeJJbCKl1X 11 onbITHO- • HaBbIKaMl1 o6pa60TKl1 pe3yJJbTaTOB pei1rnHr-

KOHCTPYKTopcK11x pa6oT. 113MepeHl1H 11 oueHK11 
CTK-3.3. 8JJa.ueeT HaBbIKaMl1 c6opa, .UOCTOBepHOCTl1. 
o6pa6oTKH, aHaJJH3a 11 o6o6meHHll 

pe3yJJbTaTOB 3KCnep11MeHTOB 11 

11CCJJe.uoeaHl1H B COOTBeTCTBYIOLUeH 

o6JJaCTl1 3HaHl1H, COCTaBJJeHl1ll 

OT4eTOB (pa3.UeJJOB OT4eTOB) no 

TeMe 11J111 no pe3yJJhTaTaM 

npoee.ueHHblX 3KCnep11MeHTOB. 

4. OI>'hEM II CTPYKTYP A ,L(lICI(lIIIJIIIHhl 
Tpy,ZJ,oeMKOCTh ,ZJ,HCUHTIJIHHhI cocTaBJUieT 2 3at.J:eTHhIX e,n:HHHUhI, 72 qaca 

TeMaTuqec1rnii mian 
mopMa o6yqenuH - oqnaH 

KoHTaKTHaH pa6orn 

"' 
o6y'lalOUlHXCH gj 

~ c ne)larorn'leCKHM oa60THHKOM :i: 

"' ~ " " o; ~ ::; " >::S 
N2 HaHMettoeaHHe TeM tt/HJlH pll3J1enoel reM " :s: ::0 <:::> ;:, ~ '8 " 0 "' a :a "' "' "' n/n JIHCUHnJlHHbl ::; 

"' 
:s: 0 ~ ~ ~ ~ ~ " :s: " ~ t8 u o; ::I :r ~ g; !; ~ 0 

"' :s: -s. !; 2 ::; 

" " t;: 0. "' "' :r: t::: 0 0. ., ~ 'B "' \0 u 
0. "' ""s:: c: t::: s:: 

I Bee.ueH11e B Teop1110 4 I 2 2 2 4 
norpeWHOCTeH 

2 MeTO.UbI nOl1CKa peweHl1H He- 4 2-5 4 4 4 8 
Jll1HeHHblX ypaeHeHl1H 

3 l1Tepau110HHb1e MeTO.Ubl 4 6-7 2 2 2 4 
peweH11l! Cl1CTeM Jll1HeHHbIX 

aJJre6pa114eCKl1X ypaBHeHl1H 

4 AnnpoKc11MaU11l! cjlyHKU11H 4 8-9 2 2 2 4 

5 411cJ1eHHOe 4 10-11 2 2 2 4 
.u11q>q>epeHu11poeaH11e 

6 06bI KHOBeHHhie 4 12-18 6 6 6 12 
.u11<b<bepeHUl1aJJbHb1e ypaeHeH11l! 

Bcero 3a 3 ceMecTp: - - 18 - 18 - 36 
Ha.n wrne e n Hcu1111JIMHe Kn /KP - - - - - - -
l1rnro no .u11cu11nJ111He 18 - 18 36 

CoAepmanue JICKU.HOHHbIX 1an.HTuii no ):lucu,unJiuue 
PalACJI 1. BBeAeuue B Teopmo norpeIUuocTeif. 

11X KOHTpOJJIO 11 

npoMe)f{yT04HO 

j;j aTTecrnu1111. 

cDOpMbl 

TeKymero KOHTpOJlH 

ycneeaeMOCTH, 

<!JopMa npoMell<YTO'IHOH 

aTTeCTallHH 

(no ceMecmpaM) 

peHTl1Hf-KOHTpOJJh 

N21 

peHTHHf-KOHTpOJJb 

N22 
pei1rnHr-KOHTpOJJb 

N23 
3a4 . c oueHKOH 

-
3a4. c oueHKOH 

1) Hcmoimu1<u u KJ1accurjJu1<atfUfl no2peuawcmeil pe3yllbmama i1ucJ1e1-11w20 peutertufl 3aCJattu. 

flpu6J1u:J1certrtb1e ttuc!la. A6comomrtafl u onmocumellbrtafl no2peutrtocmu. flo2peutrtocmu 

apurjJMemuttec1<ux onepatfUU rta npu6J1UJ1certrtblMU ttucJ1aMu.flo2peutrtocmb <fJyrt1<tfUU. 

Pa3ACJI 2. MeTOAbI noucKa peIUeuuif ueJiuueifublX ypaBueuuif. 
2) flocmar1oe1<a 3aCJattu. Ocr1oertb1e 9manb1 peutertufl. MemoObl J101<aJ1U3at/UU 1<oprteu rteJ1urteur1020 

ypaerteNUfl. 06ycJ108Jlem1ocmb 3aCJai1u Bb/ltUc!lertufl 1<oprtR. 



3) Memoo npocmou umepaiJUU. I'eoMempu11ecKaR UJl!l1ocmpaiJUR Memooa npocmou umepaiJuu. 
CxooUMocmb .Memooa. Kpumepuu 0KoH11aHuR umepaiJUU. 06yc;wB!le1111ocmb Memooa npocmo{J 
umepatfuu. Memoo Hb1om0Ha. Yc!loBue cxoouMocmu Memooa. Kpumepuu OKONl./aHuR umepatfuu. 

PaJ,LJ;eJI 3. HTepaQnonnL1e MeTO.LJ;bI pemennH cncTeM JiuueiinbIX aJire6panqecKnx ypaeuenuii. 
4) Memoo npcmou umepaiJuu, Memoo 3euoeflR. IIpeo6pa3oBaHue cucmeMbl K Buoy, yoo6HoMy o!lR 

umepaiJuu. CxooUMocmb Memooa nocmou umepaZfuu. AnocmepuopHaR oi1emw 
no2peumocmu. CucmeMa c no!loJtcume!lbHO onpeoe!leHHOU MampuZfeu. 

PaJ,LJ;eJI 4. AnnpoKcnMaQHH «J>ynKQuii. 
5) lfHmepno!lupoBaHue rjJy11KZfUU. Ilocma1-t0BKa 3aoa11u wtmepno!lupoBaHUR. Ilpu6J1u:)/cemtbte rjJopMyflbL 

JluHeUHaR uHmepno!lRZfUR. KoHel/Hble pa311ocmu pmllUl./HblX nopRoKOB. HHmepno!lRZfUOWtbtU 
MH02011J1eH Hb10m0Ha. 

PaJ,LJ;eJI 5. qncJienuoe An«J>«J>epenQupoeauue. 
6) IJocmaHOBKa 3aOal/U. </JopMy!lbl npu6JlUJICeHH020 ourjJpepeHZfUpOBaHUR, OCHOBaHHble Ha nepBO~ 

uHmepnO!lRZfUOHHOU rjJopMy!le Hb1om0Ha u rjJopMy!le Cmup!luHca. 
PaJ,LJ;eJI 6. 06b1Knoeeuub1e An«J>«J>epenQnaJibHLie ypaeueunH. 

7) 3aoa11a Koutu. IlocmaHOBKa Jaoa11u. PeweHue 3aoa11u Kowu c noMOUfblO rjJopMy!lbl Teu!lopa. 
Memoobl PyH2e-Kymma. Memoobl c OZfeHKOU no2pewHocmu Ha wa2e. OZfeH1<a no2pewHocmu 
00Houw20BblX MemoooB. 

8) KoHe11Ho-pmHocmHbze Memoob1. Memoo Heonpeoe!leHHblX K03rjJr/JuiJueHmoB. OiJe11Ka no2pew11ocmu 
Ko11e11110-pm11ocm11bzx MemoooB. Oco6e1111ocmu u11me2pup0Ba11UR cucmeM ypaB11e11uu. 

9) Ilpocmeuwue MemOObl peweHUR KpaeBOU 3aoa11u OJIR o6blKftOBeltftblX ourjJrjJepe11ZfUGJlbftblX 
ypaB11e11uu. <PyftKZJUR I'pu11a cemo1111ou KpaeBOU woa11u. Pewe11ue npocmeuweu KpaeBOU cen1011~o'p 
3aoa11u. 

Co,LJ;epmauue Jia6opaTopnhIX JaHHTHH no ,LJ;HCQHDJIHHe 

PaJ,LJ;eJI 1. Bee,LJ;enue B Teopuro norpemuocTeii. 
1) Ilpu6J1u:>1ce1111b1e 11uc!la. A6comom11aR u om11ocumeJ1b11afl no2pew11ocmu. II02pew11ocmu 

mu11ecKux onepaiJUU 11a npu6J1u:>1Ce1111b1Mu 11ucJ1aMu. Ilo2pew11ocmb rjJy11KZfUU. 

PaJ,LJ;eJI 2. MeTO,LJ;bI noncKa pemeuuii neJinneiinbIX ypaeueuuii. 
CoJJ.ep:a<attHe na6opaTOptthIX 3aH51THH. 

... . ; ,. 

apuqJMe~ 

2) OmoeJ1e11ue Kop11eu 11eJ1u11eu11020 ypaB11e11ufl. Ymo1111e11ue Kop11R 11eJ1u11eu11020 ypaB11e11ufl MemoooM 
npocmou umepaiJuu. IIpo2paMMHafl pea!lU3aiJUfl Memooa cpeocmBaMU fl3blKa C++ u Matlab. 

3) Ymo1111e11ue Kop11R 11e!lu11eu11020 ypaB11e11ufl MemoooM Hb10mo11a. Bbz6op 11a11a.Jlb11020 npu6J1u:>1ce11U:.f!· 
!Iocmpoe11ue umepaiJuo1111ou rjJopMy!lbl. IIpo2paMM11aR pea!lU3aiJUR Memooa cpeocmBaMu mbfl)r 
C++ uMatlab. ,: 

PaJ,LJ;eJI 3. lf TepaQnonnhie MeTO.LJ;bI pemennH cncTeM JinneiinbIX aJire6pauqecKux ypaeueuuii. 
C0Jwp)!(am1e na6opaToptthtX 3aH51THH. 
4) Pewe11ue cucmeMbl Jlu11eu11b1x aJl2e6pau11ecKux ypaB11e11uu MemoooM npocmou umepaiJuu u MemoooM 

3euoe!lfl. Ilpeo6pm0Ba11ue cucmeMbl K Buoy, yoo6110My Oflfl umepaiJuu. Bb16op Na11aJtb1102p 
npu6J1w1Ce11UR. Ilpo2paMM11afl pea!lU3aiJUfl MemoooB cpeocmBa.MU fl3blKa C++ u Matlab. 

PaJ,LJ;eJI 4. AnnpoKCHMaQnH «J>ynKQnii. 
Co.D.ep)!(att11e na6opaTopttbIX 3att51THH. 
5) Ilocmpoe11ue u11mepnoJ1RZfU01111020 noJ1U1t0Ma Jla2pa11:>1ca. Bw1ucJte11ue K03rjJr/JuiJue11moB no!lwtoMa. 

IIpo2paMM11aR pea!lU3aiJUR a!lcopumMa Bb111ucJ1e11UR noJ1u110Ma Jla2pa11J1Ca cpeocmBaMu fl3blKa C++. · 
PaJ,LJ;eJI 5. qucJieuuoe An«J>«J>epenQupoeauue. 
CoJJ.ep)Katt11e na6opaToptthIX 3aH51THH. , ,: 
6) Ilpu6J1U:J/Ce1111oe ourjJrjJepe11ZfupoBa11ue 11a OCHOBe nepBOU u11mepnO!lRZJUOltftOU rjJopMy!lbl Hb1omoi-1a :i1 

rjJopMy!lbl CmupJ1u11ca. Ilpo2paMMftaR pea!lU3aiJUR a!lcopumMa Bb111ucJ1e11ufl npOU3Boo11ou 
cpeocmBaMu R3blKa C++. 

PaJ,LJ;eJI 6. 06b1Knoeenuh1e An«J>«J>epenQnaJibHhie ypaeuennH. 
Co.[(ep)!(att11e na6opaTOptthIX 3aHHTHH. 
7) Pewe11ue 3aoa11u Kowu c noMOUfblO rjJopMyflbl Tewwpa. MemoObl Py112e-Kymma. Ilpo2paMMita~t 

pea!lU3GZJUR MemoooB cpeocmBaMu R3blKa C+ + u Matlab. 
8) Ko11e11110-pm11ocm11bze Memoob1 u Memoo 11eonpeoeJ1eH11b1x K03r/Jr/JuiJue11moB. OiJeftKa no2peumocmu 

u npo2paMM11afl peaJtu3aiJUR Ko11e11110-pm11ocm11b1X MemoooB. 

" 



9) Pewe11ue Kpae60U 3aoai1u OJlfl o6blK1l06eH1lblX ou¢¢epeHl{UGJlb1lblX ypa61te11uu. llpo2pGM.M1tGfl 

peaJ1U3al{Ufl aJ12opumMa pewe11ufl Kpae6ou 3aoai1u. 

5. Ol(EHQqHhIE CPE)J;CTBA )J;JUI TEl(YllJ;Ero KOHTPOJUI YCIIEBAEMOCTII, . 
~r 

IIPOMEJKYTQqHQH ATTECTAI(IIII 110 IITOrAM OCBOEHII.H ,lJ;IICI(IIIIJllIHhl 
II yqEJiHO-METO):t:JiqECKOE OliECIIEqEHIIE CAMOCTOHTEJihHOM PAliOThl 

CTY)J;EHTOB 

5.1. TeKym;uii KOHTpOJih ycneBaeMOCTH 
IIpuMepublii nepeqeub BonpocoB K peiiTuur-KOHTpomo .NH 

1. HaliTH a6corrIOTHYJO ~ li OTHOCHTeJibHYIO 8 rrorpernHOCTli 1rncrra a, HMeIOm;ero TOJibKO 

BepHbie umppb1. 

1. a= 0,2387; 
2. a= 3,751; 
3. a= 11,445; 
4. a= 2,3445; 
5. a= 8,345; 

6. a= 0,374; 
7. a= 20,43; 
8. a= 0,0384; 
9. a= 12,688; 
10. a= 43,813. 

2. 0TaeJiliTb KOpHli ypaBHeHliH aHaJIHTHqecKli H yToqHHTb oaHH li3 HliX MeTO~OM aerreHHH 

0Tpe3Ka IIOIIOJiaM c TOqHOCTbIO ao 0,01. 
1. x - sin x = 0.25 
2. tg (0/58x + 0.1) = x2 

3. ~x cox (0.387x) 0 

4. x 3 - 3x2 + 6x + 3 0 
5. x 3 - 6x - 8 = 0 
6. x 3 - 3x2 + 9x - 8 0 
3. 0TaerrliTb KOpHli ypaBHeHliH rpaqrnqeCKli li yTOqHliTb oaHH li3 HliX MeTO~OM rrpOCTOH 

liTepaUlili c TQqHOCTbIO ao 0,01. 
1. 3x - cos x - 1 = 0 
2. x + lg x = 0.5 
3. x 2 + 4sin x = 0 
4. x3 - 3x2 + 12x - 9 = 0 
5. x 3 + 3x + 1 = 0 
6. x3 - 3x2 + 6x + 3 = 0 

4. 0TaerrliTb KOpHli ypaBHeHliH aHaJIHTliqecKli H yToqHHTb oaHH li3 HHX MeTO~OM HbIOTOI-Ia c 

TOqHQCTbIO ao 0,001. 
1. tg (0.3x + 0.4) = x2 
2. ctg x - x/3 0 
3. x 2 + 4sin x = 0 
4. x 3 - 2x +4 = 0 
5. x3 - 3x2 + 12x - 12 = 0 
6. x 3 + 4x - 6 = 0 

IIpuMepHLiii nepeqeub BonpocoB K peiiTHHr-KOHTpOJIIO J\fo2 
5. PernHTb CliCTeMy JIHHeHHbIX ypaBHeHHH MeTOaoM rrpocToli HTepaUHli c ToqHoCTbIO 0,01 

x1 0.23x1 0.04x2 + 0.2lx3 - O.l8x4 + 1.24 
x2 0.45x1 0.23x2 + 0.06x3 0.88 
X3 0.26x1 + 0.34x2 O.llx3 + 0.62 111c 

X4 0.05x1 0.26x2 + 0.34x3 - 0.12x4 1.17 

6. PeIIIHTb cHcTeMy JIHHeHHbIX ypaBHeHHH MeToaoM 3eiiaerrx c TOqHOCTbIO 0,01 
x1 0.32x1 O.l8x2 + 0.02x3 + 0.2lx4 + 1.83 
x2 0.34x1 0.08x2 + 0.17x3 O.l8x4 + 1.42 
X3 O.l6x1 + 0.34x2 + 0.15x3 0.3lx4 0.42 



. i 

X4 = 0. 12x1 - 0. 2 6x2 - 0.08x3 + 0. 25X4 + 0.83 

7. HaH:TH rrpH6rrmI<eHHOH 3Haqemi:e cpyHKUHH rrpH ,n;aHHOM 3HaqeHHH apryMeHrn c rroMOill,hIO 

HHTeprromU.(HOHHOro MHoroqrreHa flarpamI<a, eCJIH cpyHKUHJI 3a,UaHa: 1) B paBHOOTCTOJIIUHX y3rrax 

Ta6JIHUhI 2) B HepaBHOOTCTOJIIUHX y3rrax ra6JIHUhl. 

Ta6Ju1u,a 1 
:· ; ' ·,. 

x y No BapHaHTa x 

0.43 1.63597 1 0.702 
0.48 1. 73234 0.512 
0.55 1.87686 0.645 
0.62 2.03345 2 0.738 
0.70 2.22846 0.606 

Ta6Jmu,a 2 · fl) 

. . (\: 

x y No BapHaHTa x 

0.02 1.02316 3 0.102 I. 

0.08 1. 09590 0.114 
0.12 1.14725 0.125 
0.17 1.21483 4 0.203 
0.23 1. 30120 0.154 
0.30 1. 40976 0.237 

Ta6JIH11,a 3 
·'.) 

,, 
x y No BapHaHTa x 

0.35 2.73951 5 0.526 
0.41 2.30080 0.453 
0.47 1.96864 0.482 
0.51 1.78776 6 0.552 
0.56 1.59502 0.436 
0.64 1.34310 0.602 

Ta6JIH11,a 4 

x y No BapHaHTa x 

0.41 2.57418 7 0.616 
0.46 2.32513 0.478 
0.52 2.09336 0.665 
0.60 1. 86203 8 0.573 
0.65 1. 74926 0.673 
0.72 1. 62098 0.517 

8. I1crrorr1>3y51 rrepsyio HJIH BTOpyIO HHTeprrOJIJIUHOHHYJO cpopMyrry HhIOTOHa, BhlqH:CJIH:Th 

3HaqeHH:5I cpyHKUHH rrpH .uaHHhIX 3HaqeHH:5IX apryMeHTa. 

Ta6JIHLI,a 1 

x y No aapHaHTa x 



Th 

1. 375 5.04192 1 1.3832 

1. 380 5.17744 1. 3926 
1. 385 5.32016 1. 38 62 
1. 390 5470695 2 1.3934 
1. 395 5629686 1.3866 
1. 400 5.79788 1. 3945 

'" I·' 
Ta6Ju1ua 2 

x y No BapVIaHTa x 

0.115 8.65729 3 0.1264 
0.120 8.29329 0.1315 
0.125 7.95829 0.1232 
0.130 7.64893 4 0.1334 
0.135 7.36235 0.1285 
0.140 7.09613 0.1176 

Ta6Jn1ua 3 !· 

x y No BapVIaHTa x 

1.150 6.61659 5 0.1521 
1.155 6.39989 0.1611 
1.160 6.19658 0.1662 
1.165 6.00551 6 0.1542 
1.170 5.82558 0.1625 
1.175 5.65583 0 . 1548 

Ta6JTVILJ,a 4 

x y No BapVIaHTa x 

0.180 5.61543 7 0.1838 
0.185 5.46693 0.1875 
0.190 5.32634 0.1944 
0.195 5.19304 8 0.1976 
0.200 5.06649 0.2038 
0.205 4.94619 0.1057 

IlpuMepHblH nepeqeub BonpocoB K peHTHHr-KOHTpOJIIO .N'!!3 
1. C IIOMOIIJ;hIO HHTepIIOJUll.UiOHHhIX cpopMyJI HhIOTOHa H f aycca HaHTH 3HaqeHHe rrepBOH H 

BTOpoH: rrpOH3BO,ll;HhIX rrpH .n;aHHhIX 3HaqeHH.SIX apryMeHTa ,ll;JUI cpyHKU:HH, 3a,n;aHHOH Ta6JIH:qHo 

x y 

2,4 3,526 
2,6 3,782 
2,8 3,945 
3,0 4,043 
3,2 4,104 
3,4 4,155 



2. C noMOI.UhI-O HHTepnomnurnHHhIX cpopMyrr CTHpJIHHra H Eeccem1 ttaii:TH 3Hat.JeHHe nepsoii: 
If BTOpoii: rrpOH3BO,UHhIX rrpH ,naHHhIX 3Hat.Jemrnx apryMeHTa .UJUI cpyHKUHH, 3a,UaHHOH rn6mil.JHO 

x y 

3,6 4,222 
3,8 4,331 
4,0 4,507 
4,2 4,775 
4,4 5,159 
4,6 5,683 

3. ,Zl;atto .umpcpepeHUHaJihHoe ypastteHHe BToporo rrop.SI,nKa BH,na F(y,y',y")=O 

c Hat.JaJihHhIMH ycrroBH.SIMH y(x0 )= Yo H y'(x0 )= Y~· 
,Zl;rr.SI ,nattttoro ,nHcpcpepeHUHaJihHoro ypastteHH.SI HaiiTH perneHHe y = y(x), y.uosrrernop.SII-OW:ee 

3a,UaHHOMY Hal.JaJihHOMY ycrrOBHI-0, B BH,Ue: 
a) II.SITH OTJIHl.JHhIX OT HYJI.SI l.JJieHOB pa3JIO)l(eHH.SI B CTerreHHOH p.SI,n; 
6) no MeTO,ny Pyttre-Kyrra cocTaBHTh rn6JIHUY rrpH6rrmI<eHHhIX 3Hat.JeHHH pernemur 

CHCTeMhI .UHcpcpepeHUHaJihHhIX ypaBHeHHH nepsoro nop.SI,UKa, COOTBeTCTBy1omeii: 3a,UaHHOMY 

ypaBHeHHI-0, Ha 0Tpe3Ke [0; 0, 5] C IIIaroM h=0,1. 

Bee Bhit.JHcrreHH.SI rrpoH3BO.UHTh c oKpyrrreHHeM .no II.SIToro .uec.SITHt.JHoro 3HaKa. Pe3yrrnTaTbI, 
rrorryt.JeHHhie B rryHKTaX a) If 6), cpaBHHTh. 

1. y"-5y'+4y=O, y(O)=O, y'(O)=l. 
2. y" +2y' + y =O, y(O)=O, y'(0)=2. 
3. y"-6y'-7y=0, y(O)=l, y'(O)=l. 
4. y"+7y'-8y=O, y(O)=O, y'(O)=O. 

5. y"-10y'+25y=O, y(0)=3, y'(O)=O. 

6. y"-Sy' +6y=O, y(0)=2, y'(O)=l. 
7. y"+Sy'+6y =0, y(O)=O, y'(O)=l. · ::1 ; ~ 

8. y"-6y' +Sy=O, y(0)=2, y'(0)=2. ) 
9. y" +4y' +3y=O, y(O)=O, y'(O)=l. 
10. y"+ 6y'+Sy=O, y(0)=2, y'(O)=I. 

5.2. IIpoMemyToquaH arrecTaQHH no HTOraM OCBOeHHH )J;HCQHDJIHHbl (1aqeT c oueuKou) 
IlpnMepu1>1u nepe11enh 

1. Knaccu</JuKaiJUfl no2peumocmeu pe3yflbmama 1.J,UC!leHH020 peiueHUfl 3aiJa1.J,u. IIpu6!luJ1ceHHble 
1.J,UC!la. A6comomHafl u omHocume!lbHafl no2peiuHocmu. 

2. II02peiuHocmu apu</JMemutJ,eCKux onepa14uu. II02peiuHocmb </Jy1-1K14uu. 
3. Me moo bl noucKa peiue1-1uu 1-1e!luHeu1-1blX ypaeHe1-1uu. II ocma1-1oeKa 3aiJa1.J,u. Me moo bl !lOKG!lU3fftfUU 

Kop1-1eu 1-1e!lUT-1eUH020 ypae1-1eHUfl. 06yc!l06Jle1-11-1ocmb 3GOG1.J,U 6bll.J,UC!leHUfl KOPT-lfl. 
4. Hmepa14uoH1-1oe ymo1.J,1-1e1-1ue Kop1-1eu 1-1eJ1u1-1eu1-1020 ypae1-1e1-1ufl. Memoo oe!le1-1ufl ompe3Ka nono!laM, 

(Memoo ouxomoMuu). Kpumepuu oKOl-ll.J,Gl-lUfl umepa14uu. · ·· 
5. Memoo npocmou umepa14uu. CxoiJUMocmb Memooa. Kpumepuu OKOHl.J,aHufl umepa14uu. 06yc!loe­

!lel-lHocmb Memooa npocmou umepa14uu. 
6. Memoo Hb10m0Ha peiueHUfl He!luHeuH020 ypaeHeHufl. Yc!loeue cxoouMocmu. Kpumepuu 0Kow1a~ 

HUfl umepa14uu. Memoo ceKyUJux. 
7. Hmepa14uol-ll-lble Memoobl peiue1-1ufl cucmeM !lUHeu1-1blX a!l2e6pau1.J,ecKux ypaeHe1-1uu. Memoo 

nppocmou umepa14uu. CxoiJUMocmb Memooa npocmou umepa14uu. Anocmepuop1-1afl 071e1-1Ka no-
2peiu1-1ocmu. 

8. Memoo 3euoe!lfl. Hmepa71uo1-1Hble cjJopMyflbl Memooa. Yc!loeue cxoiJUMocmu. Kpumepuu 01w1-1-
1.J,GHUfl umepa71uu. 

9. Memoo noc!leooeame!lbHou ee3xHeu pe!laKca14uu. Hmepa14uoHHble </JopMy!lbl Memooa pe!laK­
ca14uu. MooucjJuKa14uu Memooa pe!laKca71uu. 

. 1. 



10. H1-1mepno!lupoemtue cjJy1-tK'tfUU. II ocmmtaeKa 3aoa1Ju u1-tmepno!lupoea1-twl. Ilpu6J1u:J1ce1-11-1bze 
cjJopMy!lbl. JTw-teu1-1afl u1-1mepnoJ15l'tfUJl. 

11. Ko11e1JHble pa311ocmu. H11mepnoJ1JlljUOHHblU MHOWIJ!leH Hb1omo11a. H11mepnoJ1JlljU01-1HaJl cjJopMy­

!la I'aycca. 
12. H11mepno!lfltfU5l Ka1-101-1utteCKUM noJ1u1-10MOM. H1-1mepno!lfl'tfU01-11-1blU noJ1u1-10M Jla2pa1-1:J1ca. Bbi1Juc­

J1e1-1ue Ko:JcjJc/JutfueHmoe no!lUl-lOMa. OtfeHKa no2peumocmu uHmepno!lfl'tfUOl-ll-lOU cjJopMy!lbl 
JI a2paH:J1ca. . 

13. 06pamHoe uHmepno!lupoeaHue. Haxo:>tcoeHue KOpHeu ypaeHeHUfl MemoooM 06pamH020 uHmep.:. 
no!lupoeal-tufl. 

14. LfUC!lel-tl-tOe ouefJfjJepel-ttfUpOBQl-lUe. <J>opMy!lbl npu6JlU;JtCeT-tT-t020 oucjJcjJepeT-ttfUp06aT-IUfl, 0Cl-l06Q1-t­
Hble 11a nepeou u11mepnO!lfltfU01111ou efJopMy!le Hb10m0Ha u efJopMy!le Cmup!luT-tza. 

15. <I>opMy!lbl IJUC!le1-ll-t020 oucjJcjJepe1-ttfUp06Ql-lUfl O!lfl paBl-lOOmcmoflUf,UX moLteK. 
16. 06blKl-l06el-tl-tbze oucjJ<jJepel-ttfUa!lbl-lble ypael-tel-tUfl. 3aoaLta /(omu. Peme1-1ue 3aoaLtu J(omu c no­

MOUfblO cjJopMYllbl Teu!lopa. 
17. Memoobl PyH2e-Kymma. OtfeHKa no2pemHocmu 00Homa20BblX Memoooe. 
18. KoHeLt1-10-pmHocmHble Memoobl. Memoo Heonpeoe!lel-tl-tblX KO:JcjJcjJu4ueHmoe. OtfeHKa no2pem­

Hocmu KOHeLtHo-pa3HocmHblX Memoooe. 
19. Ilpocmeumue Memoobl peUtel-lUfl Kpaeeou 3QOQIJU O!lfl o6blKl-l06eT-tl-tblX oucjJcjJepel-1tfUa!lbflblX 

ypael-tel-tuu. . 
20. <l>yHK'tfUJl I'puHa cemoLtHou Kpaeeou 3aoa1Ju. PemeHue npocmeumeu Kpaeeou cem0Lt1-1ou 3aoai'/it 
21. IIocmaHOBKa Kpaeebix 3aoa1J O!lfl !lUHeuHou cucmeMbl nepeo20 nopRoKa. AJ12opumMbl pemeHufl 

Kpaeebix 3aoa1J o!lfl cucmeM ypaeT-teHuu nepeo20 nopRoKa. ! ' · 

5.3. CaMOCTOHTeJibHaH pa6oTa o6yqaroinerocH. 

CaMOCT05ITeJihHruI pa6oTa cTy,n:eHTOB no .n:i-1c1{0nmrne «llttcneHHbie MeTOLJ:bI» BKJIIoqaeT B cefor 

cne,n:yrom0e BHLJ:bl ,n:e51TeJibHOCTH: 

1) npopa60TKY yqe6Horo MaTep0ana no KOHcneKTaM, yqe6HOH H HayqHOH JIHTepaType, B TOM 

q0cne no BOnpocaM, He paCCMOTpeHHbIM Ha ay,n:HTOpHbIX 3aH5ITH5IX; 

2) no,n:roTOBKY K na6opaTopHbIM 3amITH5IM, Tpe6y10my10 COBMeCTHOro BbIIIOJIHeHH5l MaJibIMH 

rpynnaMH CTy,n:eHTOB paccMaTpHBaeMbIX Ha JieKIJ;H5IX BOIIpOCOB; 

3) no,n:roTOBKY IIO BCeM BH,n:aM KOHTpOJibHbIX MeporrpH5ITHH, B TOM qHcJie K TeKymeMy KOHTpomo 

3HaHHH H rrpoMe)KyToqHoil arrecTaIJ;HH. 

Bo11pocb1 ti:JIH caMOCTOHTeJibHoii pa6oThI C'I)'ti:eHTOB 
. !: .. 

" 

1. IIpo2paMMupoeaHue Ha aJ120pumMuLteCKOM fl3bl1<e C++. HHme2pupoeaHHble naKembl MathCAD 
6.0+ u Maple V R4. Cocmae u cjJyHKtfUOl-la!lbl-lble B03MO:J1CT-t0cmu naKemoe. Ba:JICHeumue onepamopbz 
2. II02pemHocmu Bbl'-lUC!leHuu. Onpeoe!leHue KO!lULtecmea eepl-tblX 31-taLtaUfux tfUcfJp. II02pemT-t0CnJu 
a!l2e6pauLteCKUX onepatfUU. IJpaBU!la OKpy2J1eftUfl. '_'.( ( JH 

3. IlpRMafl 3aoa1Ja meopuu no2pemHocmeu. 
4. 06paml-tafl 3aoa1Ja meopuu no2pemHocmeu. ll\i 

5. II02pemHocmb 0Kpy2J1el-tuu u 3anucb Ltuce!l e 3BM 
6. MemOObl pemeHUR. ance6pauLteCKUX u mpal-tCtfel-tOel-tmT-lblX ypaeT-tel-tUU: Memo() nO!l06U1-ll-l020 oe!lel-l'Nit 
(ouxomoMuu); Memoo xopo (ceKyUfux); Memoo Kacame!lbl-lblX (Hb1om0Ha); Memoo umepatfuu. Otfe1-ll<a 
no2pemHocmeu. Tpe6oeaHUfl K Bbl'-lUC!lume!lbl-lOMY a!l2opumMy. YcmouLtueocmb u cJ1o:J1c1-1o'cn~g 
aJ120pumMa. 
7. Memoobl LtUC!leT-tH020 pemeHufl cucmeM J1u1-1eUHblX a!l2e6pauLtecKux 
nocJ1eooeame!lbl-to20 ucKmoLteHufl Heu3eecm1-tblX. Memoo ompa:>1ceHuu. 

ypael-teHuu. Me moo 

8. Memoo npocmou umepatfuu. Oco6eHHocmu peallU3atfUU Memooa npocmou umepatfuu i-ta 3BM 
Otfel-tKa no2pemHocmu u ycKopeHue cxooUMocmu. ' '- · },, /! 

9. OnmuMu3atfUfl cKopocmu cxoouMocmu umepatfUOT-ll-lblX npotfeccoe. Memoo 3euoe!lfl. 
10. HmepatfUOHT-lble Memoobl c ucno!lb30Ba1-tueM cneKmpa!lbl-lO-:JKBUBa!lel-lml-tblX onepamopoe. 
11. II02peUtHOCmb npu6J1u:J1ceHH020 pemeHufl cucmeMbl ypaeHeHuu u 06ycJ1oeJ1eHHOCmb Mamputf. 
12. H11mepno!lupoea1-1ue. Ilpu6J1u:J1cel-tl-tble c}JopMy!lbl. 
13. HHmepnO!lfl'tfUOT-lHblU Ml-l020Lt!le1-t Hb10mo7-ta. II02pemHocmb MH020Lt!leHa Hb1om0Ha. 

' rJ u) 



! ; 

14. H1-1mepnoJ1Jl'lfUOHHblU MH020'-IJ1e1-1 3pMuma. CxoouMocmb u1-1mepnoJ1JllfUU. HeJ1w1eu1-1aJL 
u1-1mepnoJ1JllfUR. i l . 

·. ,, 

15. HHmepno!lJllfUJl Cn!laUHaMU. MHo20MHpHaJl uHmepnollRlfUR. 

16. CpeoHeK6aopamu'-lHoe npu6J1uJ1ce1-1ue. JluHeu1-1aJL annpoKcuMalJUR. Memoo HauMeHblUUX 
K6aopamo6. HeJ1uHeu1-1aJl annpoKcUMatfUJl. 

17. T../ucJ1e1-11-1oe ou<jJ<jJepe1-14upo6a1-1ue. IlOJlUHOMUaJlbl-lble cjJopMy!lbl. Memoo Py1-12e-PoM6epza. 
18. K6a3upa6HOMepHble cemKU. Pe2yJ15lpU3QZfUJl oucjJcjJepe1-14upo6aHUJl. 
19. T../ucJ1e1-11-1oe u1-1mepe2pupoea1-1ue. JioJ1u1-10MuaJ1bT-taJl annpoKCUMalJUfl. <t>opMy!le mpanelJUU. 
20. <t>opMy!la 3u!lepa. <t>opMy!la I'aycca-KpucmocjJcjJeoJL. CxoouMocmb K6aopamyp1-1bzx cjJopMy!l. 
21. 06blKH06eHHble oucjJcjJepe1-14UaJlbflble ypae1-1eHUJl. 3aoa'-la Koutu. 
22. Memoobz peiue1-1uR: Memoo IluKapa,· Memoo MaJ1020 napaMempa; Memoo AoaMca. 
23. Kpae6ble 3aoa'-tu. Pa31-1ocm1-1b1u Memoo. Memoo I'anepKu1-1a. 
24. Memoobz peute1-1uJL ypa6HeHUJl e '-tacm1-1bzx npou3eoo1-1b1X. Oc1-1061-1bze noHJLmuJL meopuu Memooa \/ . 

cemoK. AnnpoKcUMatJUfl npocmeuutux 2unep60J1u'-lecKux 3aoa'-l. 
25. Pa31-1ocm1-1bze cxeMbl O!lJl 001-10Mep1-1020 napa60J1u'-tecK020 ypae1-1e1-1uJL. 
26. Pa31-1ocm1-1aR annpoKCUMalJUfl 3Jl!lUnmu'-leCKUX ypae1-1e1-1uu. 
27. Memoobl peute1-1uJL cemo'-lHblX 3Jl!lunmu'-tecKux ypae1-1e1-1uu. 

OcHOBHbIM HCToqffHKOM HHcpopMaUHH )l;JUI BbIIIOJIHeHH51 caMOCT051TerrbHoif pa6oTbI 51BJI51IOTC51 

crrpaBoqHbie IlO.ll:CHCTeMbI H ocp:au:aarrbHbie caHTbI rrporpaMMHbIX rraKeTOB, H3yqaeMbIX B paMKax 

.z:i::acu:arrrrHHbI. B xo.z:i:e caMOCT051TerrbHoif pa6oTbI cTy.z:i:eHTbI .z:i:omI<HbI rro3HaKOMHTbC51 c co.z:i:ep)1:<am1eM 

COOTBeTCTByrom:ax pecypcoB, HMerom:aM OTHOllleH:ae K paccMaTpHBaeMbIM Ha rreKUH51X BOrrpocaM, K 

3a.z:i:aHH5IM rra6opaTOpHbIX pa6oT H K BOrrpocaM .z:i:m1 caMOCT051TeJibHOH pa60TbI. flp:a 3TOM 

peKOMeH.z:i:yeTC51 caMOCT051TeJibHO rrpoaHaJIH3HpoBaTb H qacT:aqHo pearrH30BaTb rrpHMepbI, .z:i:aHHbie B 

crrpaBoqHbIX MaTep:aarrax. 

<l>OH.11: oueHoqHbIX MaTep:aarroB (<l>OM) .ll:Jl51 rrpoBe.z:i:eHH51 aTTeCTaUHH ypoBH51 

ccpopM:apoBaHHOCTH KOMITeTeHUHH o6yqmomHXC51 no .ll:HCUHilJIHHe ocpopMJI51eTC51 OT.ll:eJibHbIM 

.ll:OKYMeHTOM. 

6. yqEJiHO-METO,l.l;IWECKOE II IIH <l>OPMAQIIOHHOE OliECIIEqEHIIE 

,l.l;lf CQIIIIJllIHhl 
6.1. Kuuroo6ecneqeuuocT1> 

' ~ M 
HaHMeHOBam1e JlHTepal)'pbl: aBTOp, Ha:JBaHHe, BHA H3,[laHHH, H3,[laTeJJbCTBO ro.z:1 KHJ.ffOOEECnEl!EHHOC. 

·' H3,[laHHH Tb . l< 
HanH'!He a JJJeKTpOHHOM ·\ , 

KaTanore 3EC 

OcHOBHaH mnepaTypa 
H 

1. TittpyMOB, Y. r. TI33 lJ11cJieHHhie MeTO,ll.hI : yqe6Hl1K 11 npaKTl1KYM ,ll.JIH 2017 https://www.elibrary.ru 
aKa)l.eMttqeCKOro 6aKaJiaBp11aTa I Y. r. TI11 PYMOB [11 .np.] ; TIO.[( pe.n. Y. r . /item.asp?id=3056735 I 
TittpyMosa, - 5-e 113.ll.., nepepa6. 11 .D.On. - M. : 1-fa.naTeJihCTBO IOpatiT, 2017. '. 

- 421 c. - CepHH : EaKanaBp. AKa.D.eMttqeCKl1H Kypc. ISBN 978-5-534-
03141-6 
2. CyxapeB, A. f. lJ11CJieHHble MeTO.[(hl OTIT11Ml13aQl111 : y<1e6Hl1K 11 npaKTl1KYM 2019 https://www.elibrary.ru 
,ll.JIH aKa)l.eMttqeCKoro 6aKanasp11aTa I A. r. CyxapeB, A. B. T11MOXOB, B. B. / item.asp?id=412469 50 .. , .. 
<l>e.D.opos. - 3-e 113.ll.., 11cnp. 11 .D.OTI. - M. : 113.D.aTemcrno IOpatiT, 2019. -
367 c. - (Cep11H : EaKanasp. AKa.D.eMttqecK11ti Kypc). ISBN 978-5-534-04449-
2 
3. BopoHuosa, H.B. lJ11cneHHh1e MeTO.D.hI B nporpaMM11po-saH1111: Ylle6Hoe 2019 https://www.elibrary.ru ' 
noco611e ,ll.JIH cno I H. B. BopOHUOBa, T. H. EropywK11Ha, ,n;. 11. 5IKyw11H. - /item.asp?id=44732599 ' :i .. 

CapaTOB: Tipoqio6pa30-BaH11e; Aw TI11 3p Me.n11a, 2019. - 125 c. -ISBN ; 

9785448607615,9785448802782. 
4. OnernH, l1. fl. Bse,ll.eH11e B q11cneHHh1e MeTO.D.hI I YI. fl . OnernH, ,[(. A. 2018 https://www.elibrary.ru 
KpacHopyuK11ti. - Hosoc11611pcK : Hosorn-611pcK11ti rocy.D.apcrneHHhIH /item.asp?id=35785038 
TexH11qecK11ti yH11sepcHTeT, 2018. - I I 5 c. - ISBN 9785778236325. 

,[(ononH11TeJihHaH mneoaTYoa 
1. 3antt3HHK, B. E. 1.JucneHHhie MeTO.[(hI. OcHOBhI HayqHhIX BhilJHCJiem1ti : 2018 https://www.elibrary.ru 
Yqe6H11K 11 npaKTHKYM I B. E. 3an113HHK. - 2-e 113.[(., nep. 11 .D.On. - MocKsa : / item.asp?id=37500599 

:\'._ 
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lfaaaTeJihCTBO IOpaifT, 2018. - 356 c. - (Ea1<anasp. AKaaeMH'IeCKHH Kypc). -
ISBN 9785534027143. 
2. CyxapeB, A. r. qHCJieHHhie MeTO)lhl OnTHMH3aU,HH : Y'le6HHK H npaKTHKYM I 2017 https://www.elibrary.ru 
A. r. CyxapeB, A. B. THMOXOB, B. B. <l>eaopoB. - 3-e H3)l., 11cnp. H aon. - /item.asp?id=30571757 
MocKBa : lfaaa-TeJihCTBO IOpaifT, 2017. - 367 c. - (EaKanasp. AKaaeMH-
'leCKHH KYPC). - ISBN 9785534044492. 
3. KyJHHa, B. B. Bhl'mCJIHTeJihHall MaTeMarnKa: Jla6oparnpHhIH npaKTHKYM 2016 https://www.elibrary.ru 
)lJIJI HanpaBJieHl1JI nO)lfOTOBKH 09 .03 .02 "l1mpopMaU,HOHHhie CHCTeMhl H /item.asp?id=32730732 
TexHonornn" I B. B. KyJnHa, A. H. Karnes. - IleHJa : IleHJeHCKHli 
rocyaapcrneHHhlH YHHBepClITeT apxHTeKTYPhl If CTpOHTeJihCTBa, 2016. - 124 c. 

6.2. IlepHOAUqec1me H3A3HHB 

1. BecTHHK KOMIIbIOTepHbIX H HH<}JopMaU:HOHHbIX TexHoJiorn.H, ISSN: 1810-7206. 
2. Computerworld Poccmr, ISSN: 1560-5213. 
3. MHp ITK, ISSN: 0235-3520. 

6.3. MHTepueT-pecypcLI 

1. The LaTeX Project II Pe)lmM .z:i:ocTyrra: https:llwww.latex-project.orgl 
3EC «YHHBepCHTeTCKaH 6H6JIHOTeKa OHJiaHH» - http:llbiblioclub.rul 

2. 3JieKTpOHHaH 6H6JIHOTeKa: http://www.twirpx.com 

7. MATEPU:AJlhHO-TEXHU:qECKOE OJ>ECilEqEHU:E ,IJ,U:CQU:IlJIU:Hhl i 
,[(JIH peaJIH3au:mi: .z:i:aHHOH .IJ:HCU:HIIJIHHbl HMeIOTCH crreu:HaJibHbie IIOMerueHHH .IJ:JIH rrpoBe.n:eHH~ 

3aHHTHH rreKU:HOHHOro THrra, rra6opaTOpHbIX 3aHHTHH, TeKymero KOHTpOJIH 11 rrpoMe)KYTO'IHO~ 

arrecTaU:HH, a TaK)l<e IIOMerueHHH .IJ:JIH caMOCTOHTeJibHOH pa60TbI. 
J1a6opaTOpHbie 3aH.SITH5l rrpOBO.IJ:HTCH B KOMIIbIOTepHOM KJiacce (100-3, 1226-3, 5116-3 HJIH 

aHaJIOrH'IHOH ay.IJ:HTOpHH B 3aBHCHMOCTH OT ceTKH paCIIHCaHHH). 
ITepe'IeHb HCIIOJib3yeMoro JIHU:eH3HOHHOro rrporpaMMHOro o6ecrre'IeHHH: 
1) MS Word; 
2) Visual Studio; 

Pa6o'IyIO rrporpaMMY cocTaBHJI 

Peu:ett3eHT 
feHepaJibHbIH .IJ:HpeKTop 000 «BJia.IJ:l1HTex» 

"""7'/"'::::-:::===:=>--
c:::::::::f!~:l:o-paetoTi;r,,7iaoJIJKHOCTh, <I> 110' nO)ln11Ch) 

ITporpaMMa paccMOTpeHa H o.z:i:o6peHa Ha 3ace H Ka<}Je.z:i:pbl <l>HITM 
ITpoTOKOJI N2l OT 30.08.2021 ro.z:i:a 

3aBe,n;yrom1fii Kacpe.z:i:poif -----9"7'-----------------C.M. ApaKeJIHH 
(<1>110, noan11ch) 

Pa6o'IaH rrporpaMMa paccMoTpeH H o.z:i:o6peHa 
Ha 3ace.z:i:aHHH yqe6HO-MeTO.IJ:H1IeCKOH KOMHCCHH Ha BJieHHH 
ITpoTOKOJI N2l OT 30.08.2021 ro.z:i:a ----~~;::::::;---

ITpe.z:i:ce.z:i:aTeJib KOMHCCHH ---r------------------- C.M. ApaKeJIHH 
( <1>110, )lOJIJKHOCTh, noanHCh) 

' ' ' I 
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