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Mporpamma ancumnnuHbl "dusmka nonmmepos”; 03.04.02 Pusuka; npodeccop, 4.H. (npoteccop) datkynimH H.d.

Mporpammy aucumnnnHbl paspaboTan(a)(n) npodpeccop, O.H. (npodpeccop) PatkynnuH H.d.
Kadoenpa gomsnkn monekynsapHbix cuctem OtoeneHme dpouamkm , Nail.Fatkullin@kpfu.ru

1. LUenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHns aucumnnmHbl "®unsuka nonnMepos” SBnseTCs U3y4yeHne CBOMCTB MONMMEpPHbIX
MONeKyn, MoLenen, onucbiBaloWmx Nx CBOMNCTBA.

2. MecTO AMCUMNNUHBI B CTPYKTYype OCHOBHOM 06pa3oBaTtefibHOM NPOrpammbl BbICLLETO
npocpeccuoHanbLHOro o6pasoBaHus

HaHHas yyebHas aucuunanHa BkntodeHa B pasgen " 51.6.3 OucumnnmHel (Mogynm)" OCHOBHOM
obpaszoBartenbHoit nporpamMmbl 03.04.02 duaunka n oTHocKTCS K 6a30BOIA (06LIENPOdECCNOHANBHON)
yactu. OcBamBaetcs Ha 1 kypce, 1 cemecTp.

JvcumnnuHa BXoOMT B BApMATUBHYHO YacTb NPOCPECCNOHANBHOr0 LMKa Kak AUCUMNIMHA Mo BbI6OpY.
Lns OCBOEHNS ANCUMNANHBI HEOOXOANMbI 3HAHWUS AUCUMMIIVH: OCHOBbI MaTEMATMYECKOro aHanuaa,
Teopun PyHKLUUIA KOMANEKCHOW NepeMeHHon, Teopun andodpepeHumnanbHbiX ypaBHEHUIA, METOO0B
mMareMaTnyeckom 3Nk, MonekynapHom pusnku.

3. KomneTteHuum obyuatowerocsi, popMmupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

Pacwudpposka
npuobpeTtaemor KOMNETeHUUN

CrnocobHOCTb NCNONb30BaTb CBOOOOHOE BNadeHme

Lndop komMneTeHUUH

Or1K-5 npodheccrnoHanbHO-NPOOMIMPOBAHHBIMU 3HAHNSIMK B 0bnacTu
(npodheccunoHanbHbie KOMMbIOTEPHbIX TEXHONOIMIA ONs pelweHns 3anaq
KOMNeTeHLmm) NPOodecCMoHanbHOM OeATENbHOCTU, B TOM YMCNE HAXOOSAWMNXCA

3a npegenamu HanpasneHHOCTN (Mpodus) NOAroTOBKN
Ol1K-6 CNOCOBHOCTb MCNONb30BaTh 3HAHMS COBPEMEHHbBIX MPOBNEM 1
(npodpeccunoHanbHble HOBEWMLWNX OOCTUXEHUI OM3NKN B HAYYHO-UCCNenoBaTenbCKon
KOMMEeTEHLMN) paboTe

CNOCOBHOCTb CaMOCTOATENbHO CTaBUTb KOHKPETHbIE 3a4a4m
MK- 1 Hay4HbIX UCCNeLOBaHMWIA B 06nacTy On3NKK 1 pewatb MX C
(npodpbeccmoHanbHble MOMOLLbIO COBPEMEHHOW annapaTtypbl 1 UH(POPMALNOHHbIX
KOMNeTeHLmm) TEXHONOINM C UCMONMb30BAHNEM HOBENLWEro OTE4YECTBEHHOMO 1

3apybexxHoro onbiTa
CNoCcoBHOCTb METOAMNYECKMN FPaMOTHO CTPOUTb NNaHbI

MK-8 NEKUMOHHbIX N NPakKTU4EeCKnNX 3aHATUM NOo pasnenam y‘-IG6HbIX
(I'IpOCpeCCVIOHaﬂbeIe OncunninH n ny6n|/|qu nanaratb TeopeTnveckme 1
KOMI'IeTeHLI,I/II/I) npakTn4yeckmne pasgenbl y‘-le6HbIX OncunninH B COOTBETCTBUN C

yTBEPXOEHHbIMA y'-le6HO-MeTO,D,I/I‘-IeCKI/IMVI nocobusmun

B peaynbtate 0CBOEHUS ONCUMMNIUHBI CTYAEHT:
1. DONXeH 3HaTb:

TeopeTnyeckme OCHOBbI PU3NKK MONMMEPOB
2. DONIXEH yMeTb:

NPUMEHSATb NONyYEHHbIE 3HAHNSA MO AUCUMNInHE "dom3nka nonmmepos” B NpoheccnoHanbHom
NesaTeNbHOCTH

3. 0OMXEeH BnageTb:

HaBblKaMM PELEHNst PAaCYETHbIX 3a4a4, CBSA3aHHbIX C U3YYEHNEM CBOVCTB MONUMEPHBIX MONEKYN U UX
pa3baBneHHbIX PacTBOPOB.
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Mporpamma ancumnnuHbl "dusmka nonmmepos”; 03.04.02 Pusuka; npodeccop, 4.H. (npoteccop) datkynimH H.d.

4. NONXeH OeMOHCTPUPOBaTb CNOCOOHOCTb N FOTOBHOCTb:
pewartb TEOPETUYECKME N NPAKTUYECKNE 3aaa4m B obnactu "dPusnkm nonmmepos”

4. CTpyKTypa u cogepxaHve AUCLUMNIUHbI/ Moayns
Ob6was TpyooeMKOCTb AMCLMMANHBI COCTABNSIET 2 3a4eTHbIX(ble) eanHuL(bl) 72 Yyaca(oB).
dopma NPOMEXYTOYHOro KOHTPONS AUCUMMNNUHBI 3a4eT B 1 cemecTpe.

CyMMapHo no amcumnnnHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylas paboTta oueHmBaeTcs B 50
6anno., ntorosas popma KoHTpons - B 50 6annos. MnHMManbHoe KONMYeCTBO ANs OMNycKa K 3a4eTy
28 6annos.

86 6annos 1 6onee - "oTANYHO" (OTN.);

71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynoBnetBoputenbHo" (yaooB.);

54 6anna n MeHee - "HeynoBNeTBOpPUTENbHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl No gucuunnmHe/ MOAynto
TemaTtnyecknu nnaH gUCUUNIUHbI/MOAYNS

Buabl v yachbl
ayauTopHOM paborThbl,
Henens WX TPyA0EMKOCTb Tekywue copmbl
cemecTpal (B yacax) KOHTpOnsi
MpakTnueckumelllaboparopHble

3aHATUA paborbl

Pasnen
N AducunnnuHol/ CemecTp
Monyns

Nekuun

Tema 1. peanbHas

1 CcBOOOHO-COYNIEHEHHAS
" luenouyka. CermeHT
KyHa.

Tema 2. yHKUMSA
pacnpeneneHus
paauyca dnopw.

2. |Pagnyc nHepumn. 1 2 1 1
Panonyc ®nopw.
"'mapoanHamMmyeckuin
paguyc.

Tema 3. MNMpobnema
06 beMHbIX
B3anMOLENCTBUNA.

3. [MeToa doyHKUMIA 1 3 1 1 0
Mawepa. Bropon
BMpPUanbHbIN
KOadppuLMEHT.

Tema 4. ©
-Temneparypa. ©
4 -0bnactb. Z-gpaktop 1 4 1 1 0 YCTHBbI Onpoc
" [HabyxaHuns ®nopw.
KoadpdpuuneHt
HabyxaHwusl.

Tema 5. MNpubnuxerHne YCTHbIIA ONpocC
. cpenHero nons. 1 5 1 1 0

1 1 1 1 0 YCTHbIA ONpoC

0 YCTHbI OnpocC

YCTHbI OnNpocC

KETPOHHBH
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Mporpamma ancumnnuHbl "dusmka nonmmepos”; 03.04.02 Pusuka; npodeccop, 4.H. (npoteccop) datkynimH H.d.

Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paboThbl,
MX TPYAO0EMKOCTb
(B wacax)

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 6. Hucno
camonepeceyeHuin
noeanbHOWM Lenoykun B d
-MEPHOM NPOCTPAaHCTBE.

YCTHbIA OnpocC

Tema 7. YpaBHeHue ons
KoadgppumumeHTa
HabyxaHwusl.

YCTHbI ONpOC

Tema 8.
Makpomonekyna Bo
BHELWHEM CXMMatoLWem
none. Cratuctuyeckas
cymma.

KOHTPONbHas
paboTta

Tema 9. y-pyHKUMS.

. |CBoboHas aHeprus.

OHTponus. A-onepartop.

YCTHbI ONpOC

10.

Tema 10. UpeanbHas
nonvMepHas uenb B
nope.

10

YCTHbI Onpoc

11.

Tema 11. 3axsar
nonMMepHoOn Lenu
noTeHunanbHOM AMon

11

YCTHbI ONpoC

12.

Tema 12. NonumepHas
rnobyna,
cgoopMmpoBaHHas
CcaMocornacoBaHHbIM
nonem.

12

YCTHbI ONpocC

Tema . NToroeas
doopma KOHTpons

3a4ert

NTtoro

12

12

4.2 CopepxaHue oUCLUNMUHbI
Tema 1. UpeanbHas cBO60OHO-COUNeHeHHas Leno4yka. CermeHT KyHa.
NeKunoHHoe 3aHsitne (1 yaca(os)):

Ob6wwue 3aMeyaHnsi n onpeneneHns: MakpoMonekysbl, NOANMMEPbI, KOHGPOPMALMS, CErMEHT,
MoHoMep. Moaenb cBo60AHO-COYNEHHOI LIENN. OCHOBHbIE NpubnnxeHns. CerMeHT-cerMeHTHble
B3anmonencTems.lloHaTMe cermeHTa KyHa.

npaktnyeckoe 3aHsitne (1 yaca(os)):

Pa3bop npvmepa aKkcnepuMeHTaNnbHbIX JaHHbIX C NOAUCTEPONOM
Tema 2. dDyHKUUSA pacnpeneneHus paauyca ®nopu. Paguyc nuiHepuun. Paguyc ®dnopu.
M'mopoavHaMuyeckum paguyc.
JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):
®DyHKuua ['puHa ngeanbHon uenodkn. Pagnyc dnopu. CeBasb OnuHbl cermeHTa KyHa ¢
MONEKYyNsipHOM Maccon. DyHKUuMS pacnpegeneHuns paguyca dnopu. Paguyc nHepuuu un
rMMApPOANHAMNYECKMI paaunyc.

npaktundeckoe 3aHsitne (1 yaca(os)):

Pacuet HerayccoBbix nonpasBok K PyHkuuu MpuHa
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Mporpamma ancumnnuHbl "dusmka nonmmepos”; 03.04.02 Pusuka; npodeccop, 4.H. (npoteccop) datkynimH H.d.

Tema 3. Mpobnema 06 BbeMHbIX B3aumoaenctesun. Meton, coyHkumn Manepa. Bropown
BMpUManbHbI KO3 PULIMEHT.

JNeKunoHHoe 3aHsitne (1 yaca(os)):

MoHATMe nckntodeHHoro obbema. Ero BnmsiHme Ha MexcermMeHTanbHoe B3avmoneicTene. Meton
doyHkunin Manepa. lNoteHuman JleHapaa-IxoHaca. Bropoi BupmanbHblii KO3ULINEHT.

npaktnyeckoe 3aHsitne (1 4aca(os)):
PacuyeTt BTOpPOro BnpuanbHOro koagopuumeHTa gnsa noteHunana tsepabix cep

Tema 4. © -Temneparypa. © -ob6nactb. Z-cpaktop HabyxaHus Pnopu. KoacdbduumeHTt
HabyxaHus.

NeKLuMoHHoe 3aHsiTue (1 Haca(os)):

MoHsiTHe B-Temnepatypbl 1 B-06nacTy ons NONMMEpPHbIX pacTBOpoB. MNoHsTNe HabyxaHre
nonumepHoi uenn. KoadoguuneHTt HabyxaHns. Z-gpaktop HabyxaHus dnopwu

npaktnyeckoe 3aHsitne (1 4aca(os)):
OueHka 6-obnacTu

Tema 5. MpubnuxeHuve cpenHero nons.
NeKuunoHHoe 3aHsitne (1 yaca(os)):

OcHoBHble gonyuweHunsd, exogsumne B FlpI/I6J'IVI)KeHVIe CpenHero nons. an/IMeHeHVIe FlpI/I6J'IVI)KeHI/IFI
cpenHero nongd ond noJiIMMepHbIX CACTEM.

npaktudeckoe 3aHsitne (1 yaca(os)):

OueHka camornepeceyeHuin nageanbHON LENoYkM B 3-X MEPHOM MPOCTPaHCTBE

Tema 6. Yucno camonepecedyeHMn naeanbHOM Lenovyku B d -MepHOM NpPOCTpaHCTBe.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

lMoHATME caMonepecevyeHns ngeanbHON NONMMEpPHON Lenn. Yucno camonepeceyeHunii B
TPEXMEPHOM cry4ae 1 d-MepHOM NPOCTPAaHCTBE

npaktnyeckoe 3aHsitne (1 4aca(os)):

OueHka camonepeceyeHun naeanbHOM LenoYkm B d-x MEPHOM NPOCTPaHCTBE
Tema 7. YpaBHeHue ons KoadppuumeHTa HabyxaHus.

nekumnoHHoe 3aHsitTne (1 yaca(os)):

lMoHaTre B-pacTBOopuTEns. "Xopowuin" n "nnoxon" pactsopuTens. BnnsHue KoHUeHTpaLumm
pacTBopa, TemnepaTypbl, MONEKYNSPHON Macchl Nonumepa Ha HabyxaHue. YpaBHeHne ons
KoadhdomumeHTa HabyxaHus.

npakTudeckoe 3aHsitne (1 yaca(os)):

OnpepneneHne HEBO3MYLLEHHbBIX Pa3MEPOB LieNn nonmmepa, koaguumeHTa HabyxaHus
MaKpOMONEKY/bl MONNCTUPONA B XOPOLIEM PaCTBOPUTENE 1 pa3Mepa CTaTUCTMYECKOrO CerMeHTa
MaKpOMONEKYNbI.

Tema 8. Makpomonekyna BO BHELLHEM CXUMatouLeM none. Ctatmcruyeckas cymma.
NeKuunoHHoe 3aHsitne (1 4aca(os)):

MoHsATMe cTaTUCcTUYeckor cymmbl. CTaTucTnyeckas cymma ansi nonuMepHon uenn 6e3 06 eMHbIX
B3aMMOJLENCTBUIA BO BHEWHEM CcxXumatolem rnone. KoHdurypaumoHHasa aHTponus. MNnoTHOCTb.

npaktnyeckoe 3aHsitne (1 yaca(os)):

BblBO4 COOTHOWEHWIN ONSi CTATUCTUYECKON CyMMyY NS MOMMEPHOW Lenn 6e3 06 beMHbIX
B3aVMOLENCTBMI BO BHEWHEM CXMUMAIOLLEM none

Tema 9. y-cpyHKuus. CBo60aHasa aHeprusa. QHTponus. A-oneparop.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

BbiBo4 ypaBHeHUI Jlncbwmua ans Leno4vyky BO BHELWHEM MONe.
npakTudeckoe 3aHsitne (1 yaca(os)):

CnekTp onepaTtopa Jiambaa-onepaTtopa ans naeanbHON LENOYKK.
Tema 10. UpeanbHas nonuMmepHas Lienb B Nope.

nekumoHHoe 3aHsitTne (1 yaca(os)):

KTPOHHEBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Mporpamma ancumnnuHbl "dusmka nonmmepos”; 03.04.02 Pusuka; npodeccop, 4.H. (npoteccop) datkynimH H.d.

Pacuet cnekTtpa Jlambaa-onepaTtopa ans nonMMepHoi Lenu B nope. PacnpeneHve KOHLEHTpauuii
MONMMEPHbIX CErMEHTOB

npaktnyeckoe 3aHsitne (1 4aca(os)):

OueHka cBobOAHON 3HEPrMKN Anst naeanbHOM LENoYKy B nope

Tema 11. 3axBaT NnoNUMepPHON LLeny NoTeHuanbHOn AMOMN

neKkuunoHHoe 3aHsitne (1 yaca(os)):

BbiBO4 OCHOBHbIX ypaBHEHWUIA NS NCU-QOYHKLIMW NS NOTEHLMANBHOW SMbl KOHEYHOW TNyOUHbI.
npaktnyeckoe 3aHsitne (1 4aca(os)):

OueHka NoBEPXHOCTHOr0 ¢nos rnobynbl, COOPMMPOBAHHON NPUTSATMBAIOWMM NOTEHLMANIOM
KOHEYHOW rnyOunHbI.

Tema 12. MonnmepHas rnobyna, ccoopMupoBaHHasi cCaMOCOracoBaHHbIM MOJIEM.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

YpasHeHue Jncpwmua ans rnobynbl cCGOOPMMPOBAHHON CAMOCOrIaCOBaHHbLIM NMONEM
npaktnyeckoe 3aHsitne (1 4aca(os)):

PaccmoTpeHnue cnyyas 6onbluoii rnobynbl, COPMMPOBAHHON CaMOCOrnacoBaHHOM MoEM

4.3 CTpyKTypa n copepxaHume caMOCTOSITe/IbHOM paboTbl AUCLMMNIUHBI (MOLYNSA)

Buabl
- CDOprI KOHTpONgA
Paspen Hepens | camocTositenbHoMn [TpyooeMKoCTh .
N AducumnnnmHbl CeMechcemecrpa paboTbl (B yacax) camocg%sgfbi:buou
CTYAOEeHTOB P
Tema 1. oneanbHas
cB0OOAHO-COYNEHEHHAs NoAroToBka K y
1. uenoyka. CermeHT 1 1 YCTHOMY Onpocy 4 yCTHBI Onpoc
KyHa.
Tema 2. PyHKUMS
pacrnpeneneHus
paguyca dnopw.
2. |Pagunyc nHepuun. 1 p  |NoAroTOBKaA K 4 YCTHbI ONpocC
Panunyc dnopu. YCTHOMY OMnpocy
M'maopoamHamMmyeckuin
paguyc.
Tema 3. MNMpobnema
06 beMHbIX
B3aMMOOENCTBUN.
3. [MeTton doyHKLMIA 1 3 |NOAroToBKa K 4 YCTHbI ONPOC
Mawepa. Bropoi ycTHOMY onpocy
BMpPUanbHbIiA
KOa(ppuLMEHT.
Tema 4. ©
-Temneparypa. 0
-obnacTb. Z-goakTop noaroToBka K o
4. HabyxaHns dnopw. 1 4 YCTHOMY Ornpocy 4 yCTHBIN Ofpoc
KoadppuumneHt
HabyxaHus.
Tema 5. MNpubnuxenne noaroToBka K o
. cpenHero nons. 1 5 YCTHOMY Onpocy 4 yCTHBI onpoc
Tema 6. Yucno
camonepeceyeHuin
6. noeanbHOM LEenoYkmn B d 1 6 nngrg;osoKr? ';C 4 YCTHbI ONpocC
-MEpPHOM MPOCTPAHCTBE. y y onpocy

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep 5AE
CrtpaHnua 7 us 12. il VHI:I

S OEMALIGH



Mporpamma ancumnnuHbl "dusmka nonmmepos”; 03.04.02 Pusuka; npodeccop, 4.H. (npoteccop) datkynimH H.d.

Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYL,EHTOB P

Tema 7. YpaBHeHve ons

7. [KoadppmumeHTa 1 7 |loAroToskak 4 YCTHbI ONpocC
HaGByxaHWs. YCTHOMY onpocy
Tema 8.
Makpomonekyna BO noaroToBka K

8. |BHEWwHeM cxmnmaroLLem 1 8 KOHTPOSIbHOM 4 KszEZ”bHag
none. Ctatuctuyeckas paboTte P
CcymMMma.
Tema 9. y-pyHKUMS.

9. |CBoboaHast aHeprus. 1 g [oAroToBKka K 4 CTHbI Onpoc

P YCTHOMY Onpocy y P
OHTponus. A-onepartop.
Tema 10. VigeanbHas
noaroToBka K o

10.|nonnmMepHas uenb B 1 1 4 THbIA On

0 ngpe epHas ue 0 YCTHOMy ONPOCY yc onpoc
Tema 11. 3axear

11.|nonnumepHoi uenu 1 11 nngrg;OBoKr? ';C 4 YCTHbI ONpocC
noTeHunanbHOn aMom y y onpocy
Tema 12. [NonumepHas
rnobyna,

12.|cchopmupoBaHHas 1 12 nngrgh:OBoKr? ';C 4 YCTHbIA ONpOoC
CaMOCOrNacoBaHHbIM y y onpocy
nonem.
WNtoro 48

5. ObpasoBatenbHble TEXHONIOTUK, BK/IK0Yas UHTepakTUBHblie POpMbl 00y4eHUs

OcHoBHble 0bpa3oBaTteibHble TEXHONOMK - 3TO NEKLMN U NpakTUYecKne 3aHsATue, BKaoYatowme B
cebsl aneMeHTbl ANCKYCCUM, PeLleHne 3aaa4, npe3eHTaumm n pasbop npobnemHbIx

cuTyauun.

6. OueHOUYHble CpeacTBa OJ1sl TEKYLLLEro KOHTPOS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLIMINIIMHBI U y4e6HO-MmeToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. UpeanbHas cBO6G0OOHO-COUNeHeHHas ueno4yka. CermeHT KyHa.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

Makpomonekynbl, NonMMepsbl, KOHOpPMaLWs, CErMeHT, MOHOMep. Moaenb cBOHOAHO-COYNIEHHOA
Llenn. OCHOBHble NpubnmnxeHns. CerMeHT-cerMeHTHble B3anmonenctaus. MNMoxHsatrne cermeHTa KyHa.
Tema 2. dyHKUUSA pacnpeneneHus paauyca ®nopu. Paguyc niHepuun. Paguyc dnopu.
MmaopoaouHaMuyecknn paguyc.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

®dyHkuma ['puHa noeanbHon uenodkn. Pagnyc dnopu. Ceasb AnnHbl cermeHTa KyHa ¢ MonekynsipHom
maccon. PyHkuns pacnpeneneHns paamyca ®nopu. Pagnyc nHepumn n rugpoamHaMmmyeckunin
paaunyc.

Tema 3. NMpobnema 06 BbeMHbIX B3aumoaenctesun. Metopn, coyHkumn Manepa. Bropown
BMpManbHbI KO3 PULIMEHT.

YCTHbI ONpOC , NPUMEpPHbIE BOMPOCHI:

MoHATMe nckntodeHHoro obbema. Ero BnmsiHme Ha MexcermMeHTanbHoe B3avmoneicTene. Meton
doyHkuunn Manepa. lNoteHuman JleHapaa-IxoHaca. Bropoi BupmanbHblii KO3OULINEHT.
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Tema 4. © -Temneparypa. © -obnacrtb. Z-chaktop HabyxaHus Pnopu. KoadpcpuumeHT
HabyxaHus.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

MoHsiTHe B-Temnepatypbl M B-06nacTy ons NONUMEPHbIX pacTBOpPoB. MNMoHsTNe HabyxaHne
nonumepHoit uenu. KoadguumeHT HabyxaHus. Z-gpaktop HabyxaHust dnopw

Tema 5. MpubnuxeHue cpenHero Nons.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

OcHoBHbIe ponyueHuns, Bxoasiwme B npubnuxeHne CpegHero nons. MpumeHeHne npnbnmxeHns
CpemnHero nons ans nonMMeEPHbIX CUCTEM.

Tema 6. Yucno camonepecedyeHMn naeanbHOM Lenovyku B d -MepHOM NPOCTpPaHCTBe.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

[MoHsaTHe caMmonepeceyeHns nageanbHOM NONUMEPHON Lenn. Yicno camonepeceyeHunin B TpeXMepHOM
cnyyae n d-MepHOM NPOCTPaHCTBE

Tema 7. YpaBHeHue ons KoadpuumeHTa HabyxaHus.
YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

lMoHaTue B-pactBopuTeEns. "Xopowuin" n "nnoxon" pacteopuTens. BnnsHue KoHUEHTpaLmm pacteopa,
Temnepatypbl, MONEKYNSPHOM Macchbl NoAnMepa Ha HabyxaHue. YpaBHeHMe ans KoadpdpmumeHTa
HabyxaHus.

Tema 8. MakpoMonekyna BO BHELLUHEM CXUMaloLLeMm rnone. Ctatuctmyeckas cymma.
KOHTponbHas paboTta , NpUMepPHbIE BOMPOCHI:

Pacuet HerayccoBbix nonpaBok k PyHkumm MpuHa PacyeTt BTOporo BMpuanbHOro KoagopuumneHTa
ons noteHumana teepabix cpep OueHka 6-obnactn OueHka camonepeceyeHmnin naeanbHom Lenoykm
B 3-X MEPHOM NPOCTPaHCTBE

Tema 9. y-pyHKuMA. CBo60OHaA 3Heprusi. DHTponus. A-oneparop.
YCTHbIi ONPOC , NPMMEPHbIe BOMPOChHI:

MoHATME cTaTUCTUYECKO CyMMbl. CTatucTnyeckas cymma anst nonMMepHoi uenun 6e3 06 beMHbIX
B3aVMOLENCTBUIA BO BHEWHEM CxXmMatoweM none. KoHdurypaumnoHHas aHTponust. MnotHocTb. BeiBoa
ypaBHeHui Jlndowmua ons Lenoyku BO BHELLHEM MoNe.

Tema 10. UpeanbHas nonuMmepHas Lenb B nope.
YCTHbIV ONPOC , NPUMEpPHbIE BOMPOCHI:

Pacuet CcnekTpa A-onepaTopa ans I'IOJ'II/IMGpHOI?I uenn B nope. PacnpeneneHme KOHLI,eHTpaLI,I/II7I
NONMMMEPHbIX CErMeEHTOB

Tema 11. 3axBaT NONUMEpPHON LLenNy NOTEHLUMaNnbHON AMOMN

YCTHbI ONPOC , MPUMEpPHbIE BOMNPOCHI:

BblBO OCHOBHbIX YpaBHEHWUA ONst WY-GOYHKLUMMN AN NOTEHUMANbHOW SiIMbl KOHEYHOM FNyOVHbI.
Tema 12. MonnmepHas rnobyna, cchopMmpoBaHHasi caMOCOriacoBaHHbIM MOJIEM.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

YpaBHeHue Jlucpwmua ans rnobynbl CEOOPMUPOBAHHOK CaMOCOrNacoBaHHbIM NOAEM

Tema . UToroBasi oopma KOHTpOns

[MprMepHbIe BONPOCHI K 3a4eTy:

KoHTponbHbIe BONPOCH!:

1. CermeHT KyHa.

2. KoppensunoHHas anvHa pacrsopa.

3. dyHKUMA pacnpegeneHns pagunyca dnopu.

4. OcMoTMYeCcKoe OaBneHne pacTBOPOB NOMMMEPOB.
5. Paguyc nHepuun.

6. 3axeat NOMMEPHON Lenn NOTEeHUNanbHON SMONA.
7. T'mopoavHamMmnyeckun paguyc.
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8. Mepexon knybok-rnobyna.

9. KoahdounumeHT HabyxaHus.

10. KoHuenuus 6no60B..

11. KoadhpmumeHT HabyxaHns LEeNOYKN.

12. XapakTepHble KOHLEHTpaLmsa noimMepHoro pacteopa.

TeMbl 1 BONPOCHI YCTHbIX ONPOCOB, KakK MPOMEXYTOYHbIX (DOPM KOHTPONS NO3BOSAIOT OLEHUTb
cTeneHb oBnafeHns ctyneHtom komneteHumin OMNK-6 n MK-8, koHTponbHas pabota KOMNeTeHLMM
Ol1K-5 n INK-1, Bonpochkl K 3a4eTy NO3BONSAT KOHTPONUpPoBaTb ocBoeHne komneteHumn OMNK-5 un
MnK-1.

7.1. OcHoBHas nuTeparypa:

1.Cemunkos 0. ., Xunbuos C.®., 3anues C.[. BeegoeHune B xumuio nonumepos. - M: "Jlanb", 2014. -
224 c.http://e.lanbook.com/books/element.php?pl1_id=4036

2. KynesHes B.H., WepwHes B.A. Xumusa n comnanka nonnumepos. - M.: "JlaHb", 2014. - 368 c.
http://e.lanbook.com/books/element.php?pl1_id=51931

3. OcHoBbl MHHOBaUWOHHOrO MatepuanoseneHus: MorHorpadgpus / O.C. CupoTtkuH. - M.: UHOPA-M,
2011. - 158 c. http://znanium.com/catalog.php?bookinfo=226469

7.2. JlononHuTenbHasa nuteparypa:

1. MaTtepuanosegeHue n TexHonormus matepuanos / A.M. AgackuH, B.M. 3yes. - M.: ®opym, 2010.
-336 c.: unhttp://znanium.com/catalog.php?bookinfo=178874

2. Uupenbcon, B.I.KBaHTOBasg xumns. Monekyrbl, MONeKynsipHble CUCTEMbI 1 TBepAble Tena:
yuyebHoe nocobue ans By3os. M.: BUHOM. JlabopaTopusi 3HaHuia, 2012. - 525 c.
http://e.lanbook.com/view/book/3150/

7.3. UHTEepHeT-pecypcChbl:

MHCTUTYT BBICOKOMONEKYNSAPHBIX COEANHEHUIA -
http://imc.macro.ru:8080/web/guest/24;jsessionid=758a85e193ad7ba1bbc8175a5a6b

Kadgbenpa gomsmkn nonnumepos MITY - http://polly.phys.msu.ru/ru/history/history_polymer.html

KA®EOPA XMW N dN3VKUN NMOJTMMEPOB U NMOJTMMEPHbBIX MATEPWAJIOB VM. B.A.
OOrALOKNHA - http://hfp.mitht.ru/nauchrabot.htm

NabopaTopus NONMMEpPHbIX MaTepuanos 1 KOMNo3uToB - http://nanospheres.ru/

CaHkT lNMeTepbyprcknii HaUMOHaNbHbIV NCCNenoBaTENbCKUA UHCTUTYT -
http://books.ifmo.ru/file/pdf/693.pdf

8. MarepmanbHo-TexHU4eckoe obecrneyeHne QUCLMNINHbI(MOAYNS)

OcBoeHune ancumnnuHbl "durnsunka nonMMepos” npennonaraeTt UCNoNbL30BaHME Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHms:

3AEKTPOHHELBH
YHHBEPCHTET

VS OFMALIMOHHD AHATKTAHECHAR CHICTEMA kb
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MynbTumMeauiiHas ayautopusi, BMECTUMOCTbO 6onee 60 Yenosek. MynbTumMeaniiHas ayautopus
COCTOUT N3 UHTErPUPOBAHHBIX UHXEHEPHbIX CUCTEM C €AUHOWN CUCTEMON yNpaBneHns, OCHalWeHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboit Buaeo n ayamno
NHdpopMauuu, NOyYeHNs 1 nepenadn SNeKTPOHHbIX JOKYMEHTOB. TUNoBasi KOMMIeKTaLms
MyNbTUMEOMNAHOM ay AUTOPUN COCTOUT U3: MyNbTUMELMIHOrO NPoeKTopa, aBTOMaTN3NPOBAHHOIO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKO CUCTEMDI, a TaKXe MHTepPaKTMBHONM TpMbyHbI NpenoaaBsaTens,
BK/IlOYaloLWen Ta4y-CKpMH MOHUTOP C AMaroHasnblo He MeHee 22 Ol0IMOB, NepCcoHalbHbI KOMMbIOTEP
(C TexHnyecknmm xapaktepucTukamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJOepeHL-MUKPOOH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHUeM, MHTEPAENChHI
noakntoyermns: USB,audio, HDMI. MiHTepakTBHas TpmbyHa npenoaaBaTtens sBnsieTCcs KMo4eBbIM
3N1EMEHTOM yrpaBneHns, 06 beANHSIOWMNM BCE YCTPONCTBA B EANHYIO CUCTEMY, U CIYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. MNpenoaaeatens MMeEET BO3MOXHOCTb JIErKO
ynpaBnsiTb BCE CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSIET MPOBOANTL NEKLMMW, MPaKTUYEeCKNe
3aHATWA, Npe3eHTauun, BebrHapbl, KOHEPEHUNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyatowmxcs B yA06HON 1 DOCTYMHOW ANSt HAX CPOPME C MPUMEHEHNEM COBPEMEHHbIX
NHTEPaKTMBHbIX CPeaCcTB 0Oy4eHMs, B TOM YMC/e C MCNONb30BaHMEM B NpoLiecce 0by4yeHuns Bcex
KopnopaTuBHbIX pecypcoB. MynbTumMeouinHas ayautopus Takxke oCHalleHa WupPOoKOrnonOCHbIM
LOCTYNOM B CETb MHTEpHET. KomnbloTepHoe 060pynoBaHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NporpaMmMHoe obecneyeHue.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNAUHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHol cucteme "ZNANIUM.COM", poctyn K KOTOPOW NPeLoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpYnHENWmnX POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Bedywmx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnmoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMNI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CAOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaeMble nsgatenncrsamm By30B. B HacToswee Bpems 965C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToamn4eckas nutepartypa ans 4aHHOW ONCLUMMNINHBI UMEETCS B HAIMYUN B
3NEKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , AOCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbctea "/laHb" BKOYaeT B cebs aNeKTPOHHbIE BEPCUMUN KHUI U3AaTeNbCTBa
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUmn
Nepuoanyecknx N3aaHnim No eCTeCTBEHHbIM, TEXHUYECKNM U r'yMaHUTapHbiM Haykam. OBC
NapatenbcTBa "/laHb" obecneynBaeT LOCTYN K HAyYHOI, y4ebHOM nntepaType 1 Hay4HbIM
nepuoanyecknm n3oaHmam no MakCManbHOMY KONMMYECTBY NPOOUbHbLIX HanpasneHui ¢
cobntoieHneM BCex aBTOPCKUX M CMEXHbIX Npas.

Ayontopus ¢ MynbTUMEONIAHBIM 060PYLOBAHMEM (NPOEKTOP, HOYTOYK 1 T.4.)
Mporpamma cocTtasneHa B cootBeTcTBumM ¢ TpeboBaHnsmm GrOC BINO 1 y4ebHbIM nnaHoM no

HanpasneHuio 03.04.02 "®Pusunka" n marnctepckoin nporpamme Pusmka KOHOEHCMPOBAHHOIO
COCTOSHUA .
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