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Mporpammy oucumnnuHbl paspabotan(a)(vn) ooueHT, K.H. Pynakosa M.A. Kadpenpa comamku
mMonekynsipHbix cuctem OtoeneHne gomsnky , Maya.Rudakova@kpfu.ru ; npodpeccop, 4.H.
(npodbeccop) PatkynnnH H.®. Kadbenpa dounankn monekynsapHboix cuctem OtaeneHne onsukm ,
Nail.Fatkullin@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

Llenbto ocBoeHns aucumnnmHbl "dunsuka nonmMepos” SBnsSeTCs U3y4yeHne CBOMCTB MONMMEpPHbIX
MOneKyn, MoLenen, onucbiBaloWmMX NX CBOMNCTBA.

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

JNaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.2 MNpodeccrnoHanbHblin" OCHOBHOW
obpasosaTtenbHoi nporpammbl 011200.62 duanka 1 0THOCMTCS K ANCUUMNNHAM MO BbIGOPY.
OcBauBaetcs Ha 3 kypce, 5 cemecTp.

JvcumnnuHa BXoOMT B BApMATUBHYHO YacTb NPOCPECCHOHANBHOr0 LMKa Kak AUCUMNIMHA MO BbI6OpY.
Lns OCBOEHWNS ANCUMNANHBI HEOOXOANMbBI 3HAHWUS AUCUMMIIVH: OCHOBBI MaTEMATMYECKOro aHanuaa,
Teopun PyHKLUUI KOMMANEKCHOW NepeMeHHon, Teopumn andodpepeHunanbHbiX ypaBHEHUIA, METOL0B
mMareMaTnyeckom 3Nk, MonekynapHom pusnku.

3. KomneteHuuu obyyarowerocs, hopMmpyemble B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pes3ynbTarte 0CBOEHUSA OUCLUMINHBI POPMUPYIOTCS crneaylowme KOMNeTeHUNn:

Pacwmndpposka
Lincpp komnereHuyu npuobpeTaeMor KoMneTeHLUN

OK-1 CNOCOBHOCTBIO UCMONb30BaTh B MO3HABATENbHOMN U
(0BLweKkynbTypHbIE npocheccrnoHanbHON [eaTenbHOCTN 6a30Bble 3HaHNS B obnacTu
KOMNeTeHLmm) MaTeMaTuK U eCTECTBEHHbIX HayK

CcnocobHOCTbIO NpuobpeTaTh HOBbIE 3HAHWUS, UCMOSb3YS
Ok-3 COBpeEMeHHble 0bpa3oBaTefibHble Y MHPOPMALNOHHbIE

TEXHONornn
rK-1 CNOCOBHOCTBLIO UCMONb30BaTh 6a30BbIE TEOPETUHECKNE 3HAHUS
(MpocheccmonantHbie ONS pelweHns npogpeccroHasnbHbIX 3aaad P
KOMNeTeHLmm) P P
MK-10 CNoCOBHOCTbIO MOHUMATL M M3naratb Noy4yaemyo
(npodpbeccmoHanbHble NHbopMaLnio 1 NpeacTaBnsaTh pesdynbTatbhl PU3NYECKMX
KOMMNeTeHuunm) nccnenosaHum
MK-2 CNOCOBHOCTBIO NPUMEHSTL Ha NpakTnke 6a3oBble
(MpodheccuoHansHele n oopeCCMOHanbEble HaBblKK P
KOMMeTeHuunn) P
MK-5 CNOCOBHOCTBIO MPUMEHSITh Ha NpakTuke 6a30Bble

n NOHaNbHbIE 3HAHUS TEOPUN N METOLOB

(NDOMECCHOHATbHbIE obwenpogeccuoHanbHble 3Ha eop eTono

Jon3n4ecknx nccnenosaHui (B COOTBETCTBMM C Npoounem
KOMMeTeHuun)

NOArOTOBKN)
MK-5 CNOCOBHOCTBIO NPUMEHSTL Ha NpakTnke 6a3oBble

obLwenpogeccMoHanbHble 3HaHNS TEOPUN 1 METOLOB
(npodheccunoHanbHble ¥

JoM3nYeCcKux nccnenoBaHnin (B COOTBETCTBUN C NPOPUIEM
KOMNeTeHLmm)

NOArOTOBKN)
MNK-6 CMOCOBHOCTbIO MONb30BaTLCH COBPEMEHHBIMU METOAAMM
(npodhbeccmoHanbHble 06paboTkun, aHann3a u CMHTe3a PU3NYEeCcKoin nHgopmaumm (B
KOMNeTeHLmm) COOTBETCTBUU C NPOOMIEM NOArOTOBKN)
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B pesynbtaTe 0CBOEHUS OUCUMUMANHBI CTYOEHT:
1. DONXeH 3HaTb:

TeopeTnyeckme OCHOBbI PU3NKK MNONMMEPOB
2. DONTXEH yMeTb:

NPUMEHSATb NOMy4YEeHHbIE 3HaHWA MO gucunnnauHe "domarka nonuMepoB” B NPOgoecCcroHanbHoOm
NesATeNlbHOCTH

3. 0ONXEeH BnageTb:

HaBblKaMn PeLeHNst pacyeTHbIX 3a4a4, CBS3aHHbIX C M3YHEHNEM CBOVMCTB NOMMEPHBLIX MONEKYN U UX
pa3baBneHHbIX PacTBOPOB.

4. nONXeH OEeMOHCTPUPOBaTbL CMOCOOHOCTb M FTOTOBHOCTb:
pewaTb TeopeTmyeckme 1 npakTnyeckne 3agadm B obnactm "®nsnkn nonmmepos”

4. CTpyKkTypa U cogepxaHve AUCLUNMUHBI MOAyns
Obwas Tpya0EMKOCTb AUCLMIMIMHBI COCTaBNSET 2 3a4eTHbIX(ble) eanHuL(bl) 72 yaca(os).
dopMa NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 3a4€eT B 5 cemecTpe.

CyMMapHo no aMcumnanHe MoxHo nony4ntb 100 6anno., U3 HUX Tekylwas paboTta oueHmBaeTcs B 50
6anno., nTorosas popma KoHTpons - B 50 6annos. MuHMManoHoe KONMYeCTBO ANst AOMNycKa K 3a4eTy
28 b6annos.

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

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

55-70 6annos - "ynoBneTBOpUTENBHO" (YAO0B.);

54 6anna n MeHee - "HeyLOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTbl N0 AUCLUNNINHE/ MOAYIO
TemaTnyeckum nnaH gUCUUNMNANHbI/MOAYNA

Buabl n yachbl
Pasgen ayoMTOpHOM paboThbl,
Henens MX TPYA0EMKOCTb Tekywme dopmMbl

N 'uuﬁﬁﬂgzsrb" CeMeCTpcemecrpa (B yacax) KOHTpONSA
MpakTnyeckmellabopatopHbie

3aHATUSA paboTbi

Nekuunn

Tema 1. peanbHas
cBOOOOHO-COYNeHeHHas 5 1 1 1 0 YCTHbI ONpoc
uenoyka. CermeHt
KyHa.

Tema 2. DyHKUMSA
pacnpeneneHns
panunyca dnopw.
2. |Paguyc nHepuuw. 5 2 1 1
Panwnyc ®nopw.
['mopoanHamMmnyeckui
paguyc.

Tema 3. Mpobnema
006 BbEMHbIX
B3aMMOOENCTBUNA.

3. [MeTton doyHKLMI 5 3 1 1
Mariepa. Bropon
BMpUanbHbIN
KOa(ppULMEHT.

0 YCTHbI ONpOC

0 YCTHbI Onpoc
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Paspen
AducunnnuHol/
Moayns

CemecTp

Henens
cemecTtpa

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

Tekywime coopmbl
KOHTpOns

Nekuunn

MpakTnyeckue
3aHATUSA

NabopaTopHbie
paborbl

Tema 4.
O-temneparypa.
O-obnactb. Z-goakTop
Haby?xaHus dnopw.
KoadpdpuumeHt
HabyxaHus.

YCTHbIA OnpocC

Tema 5. MpubnuxeHune
cpenHero nonsi.

YCTHbI ONpOC

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

YCTHbI Onpoc

Tema 7. YpaBHeHVe gns
KoadppmumeHTa
HabyxaHwusl.

YCTHbI ONpOC

Tema 8.
Makpomonekyna Bo
BHELWHEM CXMMatoLWeM
none. Ctatucrtnyeckas
Ccymma.

YCTHbI Onpoc

Tewma 9. U -cpyrkums.

. |CBoboHas aHeprus.

OHTpoNus. -oneparop.

YCTHbI ONpOC

10.

Tema 10. UpeanbHas
nonvMepHas uenb B
nope.

10

YCTHbI Onpoc

11.

Tema 11. 3axsar
nonMMepHoOn Lenu
noTeHunanbHOM aMomn

11

YCTHbI ONpOC

12.

Tema 12. NonumepHas
rnobyna,
cdoopMmnpoBaHHas
CcaMocornacoBaHHbIM
nonem.

12

YCTHbI Onpoc

13.

Tema 13. YpaBHeHue
Ons nokanbHomn
paBHOBECHOM
KOHLIEHTpaumu.
CamocornacoBaHHoe
none.

13

YCTHbI ONpocC

14.

Tema 14. O6bemHoe
npuonunxeHne.
MNoBEPXHOCTHbIE
appekTbl. [Nepexon
knybok-rnobyna

14

YCTHbI Onpoc

PernctpaumoHHbIn Homep
CtpaHnua 5 ns 15.

BAE
il YHH

PHEORM,

<
B

A

KETPOHHBH
EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Buabl n yachbl

ayoMTopHOM paborThbl,
Paspen ¥ P P

Henens MX TPy A0EMKOCTb Tekywume copmbl
N ‘D'"Kn"(")v;lr;m;”b'/ Cemectp cemecTtpa (B yacax) KOHTpoOns
Nekumm MpakTnyecknellaboparopHbie
3aHATUSA pabotbi
Tema 15.
Cratuctnyeckas CyMmma
15 CNCTEMDI 5 15 1 1 0 YCTHbIV ONpoC

‘Inonumep-pacTBopUTENb
B NpubnunxeHnn dnopwu.

Tema 16. CkennuHrosas
Teopus
16.|nonypasbaBneHHbIX 5 16 1 1 0
pacTBOpPOB
MaKpOMONEKy.

Tema 17. XapaktepHble
17.|KOHUEeHTpauun. 5 17 1 1 0
KoHueHTpaumsa 6nobos
Tema 18.
KoppensauunoHHas
18.|anmHa pacTsopa. 5 18 1 1 0
OcmoTunyeckoe
naBneHue.

NTtoro 18 18 0

YCTHbI ONpOC

YCTHbI Onpoc

YCTHbI ONpOC

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

Ob6wwne 3aMeyaHnst n onpeneneHns: MakpoMoneKysbl, NOANMEpPbI, KOHGPOPMALMS, CErMEHT,
MoHoMep. Moaenb cBo60AHO-COYNEHHO LiENN. OCHOBHbIE NpubnnxeHns. CerMeHT-cerMeHTHble
B3anmogencTems.lloHaTMe cermeHTa KyHa.

npaktnyeckoe 3aHsitne (1 4aca(os)):
Pa3bop nprmepa aKkCcnepuMeHTasbHbIX OaHHbIX C MOMNCTEPONOM

Tema 2. dyHKUUSA pacnpeneneHus paauyca ®nopu. Paguyc nuiHepuun. Paguyc ®dnopu.
M'mopoavHaMuyeckum paguyc.

nekumnoHHoe 3aHsitTne (1 yaca(os)):

DyHKuua ['puHa noeanbHon uenodkn. Pagnyc dnopu. CBasb OnuHbl cermeHta KyHa ¢
MONEKyNsipHOM Maccon. DyHKuuMa pacnpegeneHuns paguyca dnopu. Paguyc nHepuum un
rMopoavHaMnyYeckumin paaumyc.

npaktnyeckoe 3aHsitne (1 4aca(os)):
Pacuet HerayccoBbIx nonpasok K PyHKuuu ["puHa

Tema 3. NMpobnema 06 bLemMHbIX B3aumogenctsun. Meton cpyHkumin Manepa. Bropon
BUpPUaNbHbIA KO3 PNLNEHT.

NeKunoHHoe 3aHsitne (1 yaca(os)):

MoHsTUE ncknoyeHHoro obbema. Ero BnMsiHne Ha MexcermeHTanbHoe B3anmonerictene. Meton
doyHkunn Manepa. lNoteHuman JleHapaa-I>xoHaca. Bropoi BupmanbHblil KO3OULNEHT.

npaktnyeckoe 3aHsitne (1 4aca(os)):
Pacyet BTOpOro BupmranbHoro koagoduuneHTa ons noteHumnana teepabix cgpep

Tema 4. O-temneparypa. O-o6nactb. Z-cpakTop Haby?xaHus dnopu. KoachcpuumeHr
HabyxaHus.

neKuunoHHoe 3aHsitne (1 yaca(os)):
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MoHsiTHe B-Temnepatypbl 1 B-06nacTy ons NONUMEPHbIX pacTBOpoB. MNoHsTNe HabyxaHne
nonumepHoit uenn. KoadguumneHT HabyxaHns. Z-gpaktop HabyxaHust dnopwu

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

Tema 5. MpubnuxeHue cpenHero Nons.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

OcHoBHble ponyuweHuns, Bxoasiwme B npubnuxeHne CpegHero nons. MpumeHeHne npnbnmxeHns
CpemnHero nons ans nonMMEPHbLIX CUCTEM.

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

OueHka camornepece4yeHunin naeanbHOM LenoYkm B 3-Xx MEPHOM NPOCTpaHCTBe

Tema 6. Yucno camonepeceyeHMn naeanbHOM Lenovyku B d -MepHOM NPOCTpPaHCTBe.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

[MoHsaTHe camonepeceyeHns naeanbHOM NONMMEPHON Lenn. Yicno camonepeceyeHnin B
TPEXMEpPHOM criyyae 1 d-MepHOM NPOCTPaHCTBE

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

OueHka camonepeceyeHunin naeanbHOM LenoYkm B d-x MEPHOM MPOCTPaHCTBE
Tema 7. YpaBHeHue ons KoadpuumeHTa HabyxaHus.

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

ALl e n

lMoHaTue 6-pacteoputens. "Xopowuin" n "nnoxomn” pacteoputens. BnnsHue koHueHTpaumm
pacTBopa, TeMnepaTtypbl, MONEKYNSIPHO Macchbl NonumMepa Ha HabyxaHue. YpaBHeHne ans
KoadbdomumeHTa HabyxaHus.

npaktnyeckoe 3aHsitne (1 yaca(os)):

OnpeneneHve HeBO3MYLEHHbIX PA3MepPOoB Lienu nonumepa, kKoaddguuneHTa HabyxaHus
MakpOoMOneKy/bl MOIMCTUPONA B XOPOLIEM pacTBOPUTENE U pasmepa CTaTUCTUYECKOro CerMeHTa
MakKpOMONEeKy/bl.

Tema 8. MakpoMoneKkyna BO BHELLHEM CXuMaroLlem none. Cratuctuyeckasi cymma.
nekumoHHoe 3aHsitTne (1 yaca(os)):

[MoHATME cTaTUCTUYECKOM CYMMbl. Cratunctmnyeckas Cymma Ons I'IOI'II/IMGpHOI7I Lenn 6e3 06 bEMHbIX
B3aMMOLENCTBMIA BO BHELWHEM CXMMAIOLWEM MOone. KOHC*)I/IpraLI,I/IOHHaFI SHTPONUA. [MnoTHOCTb.

npaktudeckoe 3aHsitne (1 yaca(os)):

BblBO4 COOTHOLWEHUI ONS CTAaTUCTUYECKOM CyMMYy 0514 HOHVIMepHOVI uenn 6e3 06 bEMHbIX
B3aMMOLENCTBUI BO BHELWHEM CXMMAIOLWEM none

Tema 9.0 -cpyHKumusa. CBoOOOAHANA aHeprusi. SHTponus. -oneparop.
JNeKunoHHoe 3aHsitne (1 yaca(os)):

BbiBo4 ypaBHeHuU Jlndpwmua ons Lenoyky BO BHELHEM Mone.
npaktnyeckoe 3aHsitne (1 yaca(os)):

CnexTp onepatopa JIsmbaa-oneparopa ons naeanbHOWM LEMOYKN.
Tema 10. UpeanbHas nonuMmepHas Lenb B nope.

JNeKLuMoHHoe 3aHsiTue (1 Haca(os)):

PacuyeTt cnekTtpa J1smbaa-onepartopa An1s NonMMepHoii Lenu B nope. PacnpeneHne KOHUEHTpaL Wi
MONIMMEPHbIX CErMEHTOB

npakTundeckoe 3aHsitne (1 yaca(os)):

OueHka cBoOOAHON 3HEPrMn Ans naeanbHON LENoYKy B nope

Tema 11. 3axBaT NONUMEpPHON LLenn NOTEHLUMaNbHON MO

nekumnoHHoe 3aHsitTne (1 yaca(os)):

BblBOA OCHOBHbIX YypaBHEHWI A1 NCU-COYHKLUUW NS NOTEHUNANBHOW SiMbl KOHEYHOM rNYOUHbI.
npakTudeckoe 3aHsitne (1 yaca(os)):

OueHka NoBEPXHOCTHOro oSt rnobynbl, COOPMMPOBAHHONM NPUTSAMMBAOWMM NOTEHLMANIOM
KOHEYHOW rny6bunHbI.
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Tema 12. MonumepHas rnobyna, ccoopMupoBaHHasi CaMOCOr1acoBaHHbIM MOJIEM.
JNleKunoHHoe 3aHsitne (1 yaca(os)):

YpaBHeHue Jlucpwmua ans rnobynbl CEOPMUPOBAHHOK CaMOCOriacoBaHHbIM NOEM
npaktnyeckoe 3aHsitne (1 4aca(os)):

PaccmoTtpeHue cnyyas 60nbLwoit rnobynbl, COOPMMPOBAHHOK CaMOCOrIacoBaHHOM Nonem

Tema 13. YpaBHeHue Ansi nokanbHOW paBHOBECHOW KOHLeHTpauun. CamocornacosaHHoe
none.

ek noHHoe 3aHsiTue (1 Haca(os)):

BblBOA ypaBHEHWS AN NOKaNbHOW paBHOBECHOW KOHLUEHTpauumn 13 ypasHeHus Jlndgwuua.
npaktnyeckoe 3aHsitne (1 4aca(os)):

OueHka NoBEPXHOCTHbIX BKNaAoB B CBOOOAHYO SHEPTrUio.

Tema 14. O6beMHOe npubnuxeHune. NMosepxHocTHbIe 3addpekTbl. Mepexon knybok-rnobyna
NeKuunoHHoe 3aHsitne (1 yaca(os)):

VccnepnoBaHue ypaBHeHU Jlucowmua ans 06 beMHOro npubnmxeHns. Y4eT noBepxXHOCTHbIX
adpdpekToB. [Nepexon knybok-rnobyna

npakTudeckoe 3aHsitne (1 yaca(os)):

OueHka NOBEPXHOCTHOrO CNos B 06 bEMHO NPUBNMXEHUN.

Tema 15. Ctatuctuyeckasi CyMma CMCTEMbI NONIMMEpP-pacTBopuTeNb B NpubnmxeHnn dnopu.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

BblBO4 peLeTO4HO CTaTCyMMbl ANS CUCTEMbI MONIMMEP-PACTBOPUTENb B NPUBANXEHUN CPEaHEro
nons

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

Pacuyet cBO6OOHOW 3HEPrUn 1 TEPMOANHAMUNYECKUX GOYHKLIMIA

Tema 16. CkennuHrosasi Teopusi nonypasbaBneHHbIX paCTBOPOB MaKpOMONEKYIl.
nekumoHHoe 3aHsitne (1 yaca(os)):

OCHOBHbIE TeopuM CKeNNMHra B onaunkmn nonmmepos. NMposeneHne 0CHOBHbIX OLEHOK.
npakTudeckoe 3aHsitne (1 yaca(os)):

OueHKa KOHUEeHTpaumm nepekpbiBaHNS NONUMEPHbIX Liener

Tema 17. XapaktepHble KOHLeHTpauun. KoHueHTpauus 6nob6os

NeKuunoHHoe 3aHsitne (1 yaca(os)):

MoHsiTe 6n060B B pacTBOpax NoONMMEpPOB.

npaktnyeckoe 3aHsitne (1 yaca(os)):

OCHOBHbIE KOHLEHTPALMOHHbIE PEXUMbI

Tema 18. KoppensiumoHHasa onvHa pactesopa. OcMoTuyeckoe nasneHume.
neKkuunoHHoe 3aHsitne (1 yaca(os)):

MoHsTUE KOPPENAUNOHHONM AnnHbI pacTeopa. OCMOTNYECKOE AABNEHME.
npakTudeckoe 3aHsitne (1 yaca(os)):

ViccnenosaHue KOHLI,eHTpaLI,VIOHHOVI 3aBNCUMOCTIN KOppeJ'ISILl,I/IOHHOIZ ONnHbl 1 OCMOTNYECKOIro
OaBneHns B pa3/iInyHbIX KOHUEHTPAUMOHHbBIX peXunmax

4.3 CTpyKTypa 1 copgepXxaHue caMOCTOSITeNIbHOM paboTbl AUCLMMINHBI (MOLYNISA)

Bupbl
N Paspen Cemect Hepens | camocTtositenbHom [TpynoemMKOCTb g;?d%%:'o';g:;g:g;
AducumnnnuHel pcemecrpa paboTbl (B yacax) 2607l
CTY.eHTOB P
Tema 1. ipeanbHas
cB0OOAHO-COYNIEHEHHAS NnoOroToBka K o
1. 1 2 THbIN On
uenoyka. CermeHT 5 YCTHOMY OMnpocy ye onpoc
KyHa.
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Buaobi
N dDopMbl KOHTPONSA
Pasgen Hepens | camocTositenbHON [TpyAoOeMKOCTb ’
N AducumnnuHbl CeNIechcemecrpa paborthbl (B yacax) caMOCTa%’gfb':bHo"'
CTYyAOEeHTOB P
Tema 2. PyHKUMS
pacrnpeneneHus
paguyca dnopw.
2. |Pagunyc nHepuun. 5 p  |NoAToTOBKA K 2 YCTHbI ONpocC
Paavyc dropu. YCTHOMY Onpocy
'mapoamHamMmyeckuin
paguyc.
Tema 3. MNMpobnema
06 bEMHbIX
B3aMMOOENCTBUN.
3. [MeToa goyHKUNMIA 5 3 roAroroska k 2 YCTHbI ONpocC
Mawepa. Bropon ycTHOMYy onpocy
BMpPUanbHbIN
KOa(pPULIMEHT.
Tema 4.
O-Temneparypa.
O-o0bnactb. Z-chakTop MOAroToBKa K .
4. Haby?xaHus dnopw. 5 4 YCTHOMY Ornpocy 2 ycTHbI onpoc
KoadpdpuuneHt
HabyxaHus.
Tewma 5. MpubnuxeHne MOAroToBKa K y
. 2 THbIA on
S cpenHero nons. 5 S YCTHOMY Onpocy ye onpoc
Tema 6. Yucno
camornepeceyeHuin
6. [moeanbHom Lenoykm Bd| 5 6 ng'TuHrcc));OBoKr? ';C 2 YCTHbI ONpocC
-MEpPHOM MPOCTPAaHCTBE. y y onipocy
Tema 7. YpaBHeHve ons
7. [koadhpmumeHTa 5 7 |loAroToskak 2 YCTHbI ONpPOC
HaByXaHWs. YCTHOMY Onpocy
Tema 8.
Makpomonekyna Bo
8. [BHEWHEM CXMmatoLem 5 8 nngFSJOBOKI_? ';C 2 YCTHbI ONpocC
none. Ctartmuctmnyeckas y y onpocy
cymma.
Tema 9. Ul -coynkums.
9. |CBoboaHast aHeprus. 5 9 nngrg;OBoKr? '; c 2 YCTHbIA onpoc
SHTponus. -onepartop. y y onpocy
Tema 10. NneanbHas
noaroToska K o
10. EgggmepHaﬂ uenb B 5 10 YCTHOMY ONPOCY 2 YCTHbIA ONpOoC
Tema 11. 3axsar
11.|nonumepHon uenu 5 11 nngrg;OBoKl_? I:)c 2 YCTHbI ONpocC
noTeHumanbHom Mo y y onpocy
Tema 12. NonumepHas
rnobyna,
12.|cchopmupoBaHHas 5 12 nngrg;osoKr? ';C 2 YCTHbIA ONpOoC
CaMoCOoriacoBaHHbIM y y onpocy
rnonem.
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Buabl
N Paspen Cemect Hepens | camocTosiTensHon [TpyAo0eMKOCTb g;?ﬂg:;:?:;gﬂg;
AducumnnuHbl pcemecrpa paborthbl (B yacax) 260TbI
CTYyAOEeHTOB P
Tema 13. YpaBHeHue
ONS nokanbHon
PaBHOBECHOW NoAroToBKa K -
13. KOHUEeHTpauuu. 5 13 YCTHOMY Onpocy 2 YCTHBIN ONIpoC
CamocornacosaHHoe
none.
Tema 14. O6beMHoe
npubnunxeHve.
14.|[loBepXHOCTHbIE 5 14 I'Ig.TuHrgthOBoKrell 'é c 2 YCTHbI ONpOC
adppekTbl. [lepexon y y onpocy
knybok-rnobyna
Tema 15.
Crartuctmnyeckas cymma
CUCTEMBI noaroToBka K o
15 nonumep-pacTBopuTesb 5 15 YCTHOMY Onpocy 2 YCTHBIN OMIpoC
B NpubnunxeHnm dnopw.
Tema 16. CkennuHrosas
Teopus
16./nonypasbaBneHHbIX 5 16 |NOAroToBKka K 2 YCTHbIA onpoc
0ACTBOpOB YCTHOMY OMnpocy
MaKpOMOneKky .
Tema 17. XapakTepHble
17.|[KOHUEeHTpauun. 5 17 nngrg;OBoKr? ';C 2 YCTHbI ONpocC
KoHueHTpaums 6nobos y y onipocy
Tema 18.
KoppensaumoHHas
18.|onnHa pacrteopa. 5 1g [oAroToBka K 2 YCTHbIA ONpOoC
OcmoTnyeckoe yCTHOMY onpocy
naBneHuve.
WNtoro 36

5. O6pa3oBarenbHble TEXHONOIUU, BK/IOYAA MHTEPaKTUBHbIE hOpPMbl 06yUYeHUs

OcHoBHble 06pa3oBaTefibHble TEXHONOMMM - 3TO NEKLUN 1 NPaKTUYeckme 3aHsT1e, BKYawwme B
cebsi anemMeHTbl ANCKYCCUK, peleHre 3aay, npe3eHTaumnmn n pasbop npobnemMHbix

cutyauun.

6. OueHOUYHble CpeacTBa OJ1s TEKYLLLEro KOHTPOJS yCreBaeMoCT!, NPOMEXYTOYHOMN
aTTecTauum no UToram OCBOEHUS OUCLMMNIIMHBI U y4ebHO-meToanyeckoe obecneyeHme
CaMOCTOSITe/IbHOW paboTbl CTYAEHTOB

Tema 1. UpeanbHas cBO60OHO-CcOUNeHeHHas ueno4yka. CermeHT KyHa.
YCTHbIV ONpoOC , NPUMEpPHbIE BOMPOCHI:

MakpoMonekynbl, ToNMMepsbl, KOHPOpPMaLWs, CErMeHT, MoHoMep. Moaenb cBoH0IHO-COYNEHHO
Lienn. OCHOBHbIe NpubnunxeHns. CermMeHT-cerMeHTHble B3anmoaencTeus. MNMoHatre cermeHTa KyHa.
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Tema 2. PyHKUMA pacnpeneneHus paguyca dnopu. Paguyc nHepuun. Paguyc dnopw.
M'maopoaouHaMuyecknn paguyc.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

DyHKuma ['puHa noeansHon uenoykn. Pagnyc dnopu. Cea3b AnuHbl cerMmeHTa KyHa ¢ MOnekynsipHom
maccon. PyHKuua pacnpeneneHus paguyca ®nopu. Pagnyc nHepumm n ruipoanHamMmmnyeckuia
paguyc.

Tema 3. NMpobnema o6 beMHbIX B3aumoaenctsun. Meton, cpyHkuun Manepa. Bropown
BMpManbHbI KO3 PULIUEHT.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MoHATMe nckntoyeHHoro obbema. Ero BnmsHme Ha MexcerMeHTanbHoe B3anmonencTene. Meton
doyHkumn Manepa. lNoteHumnan JleHapaa-IxoHaca. Bropon BupuanbHbin KO3puLneHT.

Tema 4. O-temneparypa. O-o6nactb. Z-coakTop Haby?xaHus dnopu. KoadhcuumeHt
HabyxaHwus1.

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

MoHsiTne B-Temnepartypbl 1 B-06nactv ons NONMMEPHbIX PacTBOPOB. MNoHsATNe HabyxaHne
nonumepHoi uenun. KoadpduumeHT HabyxaHus. Z-cpaktop HabyxaHus dnopu

Tema 5. MpubnuxeHue cpenHero Nons.
YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

OcHoBHbIe ponyueHuns, Bxoasiume B npubnuxeHne CpenHero nons. MpumeHeHne npubnmxeHns
CpenHero nons ans nonMMEPHbIX CUCTEM.

Tema 6. YUncno camonepeceuyeHuin uaeanbHoOM Lenoyky B d -MepHOM NPOCTPaHCTBe.
YCTHbI OMPOC , MPUMEPHbIe BOMPOCHI:

MoHATMEe caMonepeceyeHunst naeanbHON NONMMEPHO Lenu. Yiacno camonepeceyeHnii B TPEXMEPHOM
cnyyae n d-mepHOM NPOCTPaHCTBE

Tema 7. YpaBHeHue ons KoadpuumeHTa HabyxaHus.
YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

lMoHsaTue 6-pacteoputens. "Xopowuin" n "nnoxon” pactesoputens. BnnsHue koHueHTpaumm pactsopa,
TemnepaTypbl, MONEKYNSIPHOM Macchbl NoAnMepa Ha HabyxaHue. YpaBHeHne ans KoadpdpmumeHTa
HabyxaHus.

Tema 8. MakpoMoneKyna BO BHELLUHEM CXuMmaroLlem none. Cratuctuyeckasi cymma.
YCTHbIA ONPOC , NPUMEpPHbIE BOMPOCHI:

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

Tema 9. [ -cpyHkuus. CBo6oOHasA aHeprus. QHTponus. -oneparop.
YCTHbIi ONPOC , NPMMEPHbIe BOMPOChHI:

MoHATME cTaTUCTUYECKO cyMMbl. CTatucTnyeckasi cymma ansi nonMMepHoi uenun 6e3 06 beMHbIX
B3aVMOLENCTBUIA BO BHEWHEM CxXmMatolweM none. KoHgurypaumnoHHas aHTponust. MnotHocTb. BeiBoa
ypaBHeHui Jindowmua ons Lenoyku BO BHELIHEM Mone.

Tema 10. UpeanbHas nonuMmepHas Lenb B nope.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

PacuyeTt cnekTtpa J1smbaa-onepartopa An1s NonMMeEpPHoOii Lenu B nope. PacnpeneHne KoHUEHTpaL Wi
MONIMMEPHbIX CErMEHTOB

Tema 11. 3axBaT NONAUMEpPHON LLenn NOTEHLManbHON AMOMN

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

BblBO4 OCHOBHbIX YypaBHEHUI A1 NCU-COYHKLUN NS MOTEHUNANBHOW SiMbl KOHEYHOM rNYOUHBI.
Tema 12. MonnmepHas rnobyna, cchopMnpoBaHHasi CaMOCOrIacoBaHHbIM MOJIEM.

YCTHbI ONpoC , NPUMEpPHbIE BOMPOCHI:

YpaBHeHue Jlucpwmua ans rnobynbl CEOPMUPOBAHHOK CAMOCOrNacoBaHHbIM NONEM
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Tema 13. YpaBHeHue Ons nokanbHOW paBHOBECHOW KOHUeHTpauun. CamocornacoBaHHoe nosne.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

BblBO4 ypaBHEHMS NSl NOKanbHOW PaBHOBECHONM KOHLEHTpaUMKN 13 ypaBHeHns Jindwmua.

Tema 14. O6bemMHOe npubnuxeHue. NMosepxHocTHble achcpekTbl. Mepexon knybok-rnobyna
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

WccnepnoBaHne ypaBHeHU NIndowmua ons 06beMHoro NnpubnmxeHns. Y4eT noBepXHOCTHbIX
adbdpekToB. [Nepexon knybok-rnobyna

Tema 15. CratucTuyeckasi CyMMa cMcTeMbl NoNMMep-pacTBopuTeb B npubnuxeHnn dnopu.
YCTHbI1 OMPOC , NMPUMEPHbIe BOMPOCHI:

BblBOA pelweToyHoM CTaTCyMMbl 415t CUCTEMbI MONMMEP-PacTBOPUTENb B NPUOAMXEHUN cpelHero
nons

Tema 16. CkennuHrosas Teopusi nonypasbaBneHHbIX paCTBOPOB MaKpOMONEeKYyIl.
YCTHbIA ONPOC , MPUMEpPHbIE BOMPOCHI:

OCHOBHble Teopun ckennmnHra B ounaunku nonumepos. [NposeneHne OCHOBHbIX OLLEHOK.
Tema 17. XapakTepHble KOHUeHTpauuu. KoHueHTpauus 6no6os

YCTHbI ONPOC , NMPUMEpPHbIEe BOMPOCHI:

ViccnepoBaHue KOHLI,eHTpaLI,VIOHHOI7| 3aBNCUMOCTN KOppeﬂﬂLlVIOHHOVI ONNHbI 1 OCMOTNYECKOIo
daBneHns B pa3/InyHbIX KOHUEHTPAUMOHHbIX peXKnMax OCHOBHblE KOHUEHTPAUNOHHbIE PEXNMbI
OueHka KOHUEeHTpauun nepekpbiBaHNA NMOJIMMEPHbIX uenen

Tema 18. KoppensiumoHHas pnvHa pactBopa. OcmoTnyeckoe gasneHue.
YCTHbI ONPOC , NPUMepPHble BOMPOCHI:

MoHATME KopPEensiLUMOHHOM ONvHbl pactBopa. OcMoTn4eckoe nasneHue. MNoHaTre 6nobos B
pacTBopax nosiMMepoB.

[MprmMepHbIe BONPOCHI K 3a4eTy:

KoHTponbHbIe BOMPOCH!:

. CermeHT KyHa.

. KoppensauuoHHas onnHa pacteopa.

. PyHKUMS pacnipeneneHus paguyca dnopw.

. OcMoTunyeckoe naeneHne pacTBopoOB MNONNMEPOB.
. Pagnyc nHepumn.

. 3axBaTt NONMUMEPHON Lieny NOTEHLMANBHON MO,
. 'mapoguHammyecknin paguyc.

. Mepexon knybok-rnobyna.

9. KoadhdomumneHT HabyxaHus.

10. KoHuenuus 6no6oB..

11. KoachomumeHT HabyxaHns LEeNOYKN.

12. XapakTepHble KOHLEHTpauns nonMmepHoro pacteopa.

0O NO O~ WND =

7.1. OcHOBHas nuTeparypa:

1. BbicOKOMOnekynspHble coeguHeHuns: moHorpadpus / Knenun B.W., depnycerko U.B. -
M3patenbcteo "flaHb". - 2013. - 512 c.

http://e.lanbook.com/books/element.php?pl1_id=5842

2. [loBepxHOCTHO-aKTMBHbIE BELLECTBA M MONMMEPbI B BOAHbIX pacTBOpax: MOHorpadgus / Xonmbepr
K.,VMéHccoH B., KpoHbepr B.,JlunamaH bB.. - "BuHoM. JlabopaTtopust 3HaHmin". - 2013. - 532 c.

http://e.lanbook.com/books/element.php?pl1_id=8691
3. ®dunsunko-xmmns nonnmepos: yuebHnk/ A.A. Tarep. - Punon Knaccuk, 2013 - 508 c.
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http://books.google.ru/books?id=zI79AgAAQBAJ&printsec=frontcover&hl=ru&source=gbs_ge summary_ré

7.2. lononHutenbHasa nuteparypa:

1. dazoBble Nepexobl NONMMEPHbBIX CUCTEM BO BHELWHKX Nonsx : YyebHoe nocobue / Buwnekos C.A.-
N3paHune 2-e, ncnpaeneHHoe 1 gononHeHHoe .- 2013.- Miagatenbcteo "/laHb"
AnekTpoHHO-6ubnnoTeyHas cuctema. http://e.lanbook.com/books/element.php?pl1_id=30431

2. CneumnanbHble pyHKunn. NponasoaHble, HTErpanbl, paabl n gpyrme doopmynbl. CnpaBoyHKK. /
Bpblukos HO.A. - M.: DU3MATJINT, 2006. - 512 c. - I3paTenbcTtBo "/laHb"
OnekTpoHHO-6ubnnoTeyHas cuctema. http://e.lanbook.com/books/element.php?pl1_id=48182

7.3. UHTepHeT-pecypcChbl:

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

Kadbenpa gomsunkm nonnmepos MI'Y - http://polly.phys.msu.ru/ru/history/history_polymer.html

KA®EOPA XUMUN N dN3NKN MONTMMEPOB W MOJIMMEPHBLIX MATEPUAJTIOB VM. B.A.
DOIrAOKNHA - http://hfp.mitht.ru/nauchrabot.htm

NabopaTtopus NONNMEPHbBIX MATEPMANOB 1 KOMNO3WTOB - http://nanospheres.ru/

cant Koy -
http://tulpar.kfu.ru/pluginfile.php/136674/mod_resource/content/1/Posobie_Rouse_model.pdf

8. MarepumanbHo-TexHU4Yeckoe obecrneyeHne oUCLUNNAUHbBI(MOAYNS)

OcBoeHve gncunnnvHbl "®usrka nonvmepos” npeanonaraeT UCnosb3oBaHne cnemyowero
MaTepuanbHO-TEXHNYECKOro 0becneyeHuns:

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNANHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6ubnnoteyHor cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHnst KpynHenwmx pOCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBEHHbIX OpraHoB, nNpenogasartenei Beayumx By30B CTpaHbl, BbICOKOKBANMMULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brusHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMI 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadoun, asTopedoeparbl, guccepraumm, SHUMKNONEONN, CIOBapu U CNPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnognyeckme n3gaHms n n3naHus,
BbiNyckaeMmble nagatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMaM hefnepanbHbIX roCyaapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbNMoTEYHOI cucTeMe Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpenocTaB/eH
ctyneHTam. 9bC MNapatenbcta "/laHb" BKOYaeT B cebs aNEKTPOHHbIE BEPCUMUN KHUT U3AATENbCTBA
"IlaHb" 1 Opyrux Beaywmux n3natenbcTB y4ebHo nuTepaTtypbl, a TakXXe 9NeKTPOHHbIE BepCUm
nepruoanyecknx N3aaHuim no eCTeCTBEHHbIM, TEXHUYECKUM U r'yMaHUTapHbiM Haykam. ObC
N3patenbcTBa "/laHb" obecneynBaeT LOCTYN K HAy4HO, y4ebHON nnTepaType 1 Hay4HbIM
nepuoanyecknm n3naHnam no MakCManbHOMY KONMNMYECTBY NPOOUNbHbLIX HanpasneHui ¢
cobntoeHneM BCeX aBTOPCKUX M CMEXHbIX Npas.

YyebHo-MeToanYeckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NEeKTPOHHO-6MbnnoTeyHol cucteme "KoHcynbTaHT cTyaeHTa" , OCTYN K KOTOPOW NpeaocTaBneH
CTyaeHTaM. OnekTpoHHas bubnnoteyHas cuctema "KoHcynbTaHT cTyaeHTa" npenoctasnser
MONMTHOTEKCTOBbIN AOCTYN K COBPEMEHHOI y4eOHOI NMTepaTtype no OCHOBHLIM ANCLMNINHAM,
N3y4aemMbiM B MEONLNHCKMX By3ax (MpencTasneHbl U3gaHns Kak YACTo MeguuUUHCKOro npodouns, Tak
N NO €CTECTBEHHbIM, TOYHbIM 1 06WeCTBEHHbIM HaykaM). OBC npenocTaBnseT By3y Hanbonee nomnHbie
KOMMNEKTbl HEOBX0AMMO NNTEPATYpPbl B COOTBETCTBUN C TPEOOBAHMSAMU rOCYAPCTBEHHbIX
obpasoBaTefbHbIX CTAHAAPTOB C COONOAEHNEM aBTOPCKMX M CMEXHbIX NPaB.

Ayantopus ¢ MynbTUMeONAHbIM 060pyLOBaHMEM (NPOEKTOP, HOYTOYK 1 T.4.)
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AHATTAMECKAR CrCTEMA KPY

PernctpaunoHHbIn HoMep < ;’;?{
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Ctpanunua 13 n3 15. — o
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Mporpamma ancumnnuHbl "dusmka nonmmepos”; 011200.62 duanka; ooueHT, K.H. Pynakosa M.A. , npodheccop, a.H. (npodeccop)
darkynnvH H.®.

MNporpamma coctaeneHa B cooTBeTcTBUM € TpebosaHnamm @I OC BINO n yyebHbiM nnaHom no
HanpasneHno 011200.62 "duamka" n npodnnio NoAroToBKN He NPesyCMOTPEHO .

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

PeructpaumnoHHbii Homep 5AE
CrtpaHnua 14 n3 15. 111 yHlf[
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Mporpamma ancumnnuHbl "dusmka nonmmepos”; 011200.62 duanka; ooueHT, K.H. Pynakosa M.A. , npodheccop, a.H. (npodeccop)
darkynnvH H.®.

ABTOpP(bI):

Pynakosa M.A.
daTtkynnvH H.®.
" 201 __r.

PeueH3eHT(bl):
Ckuppa B.L.

201 .
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AHATTAMECKAR CrCTEMA KPY
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PervnctpaunoHHbili Homep
Crtpanunua 15 n3 15.
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