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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 ocBoeHust aucumnamHbl "CtaTuctmyeckas domsmka Makpomonekyn" siensietcs npuobpeTteHme
3HaHWM OCHOB CTATUCTUYECKOM (PU3NKUN MaKPOMONEKYN

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

JaHHas yyebHas oncumnnnHa BkodeHa B pasgen " 53.10B.1 MNpodeccrnoHanbHblin" 0CHOBHOW
obpasosaTtenbHoi nporpammbl 011200.62 duanka 1 0THOCMTCS K AUCUUMNINHAM MO BbIOOPY.
OcBauBaetcs Ha 4 kypce, 8 ceMecTp.

OucumnnnHa "Cratnctnyeckas puamka MakpoMonekyn" BXo4uT B BApMaTUBHYIO YacTb
npodpeccroHanbHoro umkna (63.0B.1). 1ns ocBoeHuns gucunnnmHbl "Ctatuctmyeckas gomsnka
Makpomonekyn" HeobxoanMbl 3HAHUS AMCLMIMINH: OCHOBbI MaTeEMaTU4YEeCKOro aHanmsa, MeToAoB
mMareMaTnyeckom on3nku, Knaccuyeckom n KBaHTOBOM MeXaHKN, AUHAMUKA MaKPOMONEKY.
OcBoeHMe ANCUMNINHBI HEOBX0AMMO AJ1S N3YYEHUS OUCUMMNIINH, CBA3aHHbIX C CTATUCTUYECKOW
O13nKON MaKkpOMOneKyn, 1 Anga ycrnewHom npogpeccnoHanbHOm 4eaATeNbHOCTMU.

3. KomneTteHuumn obyuatowterocsi, popmMupyemble B pe3ynbTate 0CBOEHUSA AUCLUMNIINHDI
/mopynsi

B pe3ynbTate 0CBOEHUSI AMCLMNINHBI (OOPMUPYIOTCS CReaytowme KOMNeTeHUNN:

PacwmdpbpoBka
LLinchp komneTeHumu npuobpeTaemMon KOMMNeTeHL N
OK-1 CNoCOBHOCTbIO UCMOMNb30BaTh B MO3HABATENBbHOMN 1
(0BLekynbTypHbIE npodpeccrnoHanbHon fesTenbHOCTN 6a30Bble 3HaHNS B obnacTu
KOMreTeHuun) MaTeMaTukn U ecTecTBeHHbIX Hayk (OK-1);
OK-3 CNoCcoBHOCTLIO NprobpeTaTb HOBbIE 3HAHNS, NCMONb3YSA
(0BLweKkynbTypHbIE COBpPEMEHHble 0bpa3oBaTeNbHbie N MHPOPMALNOHHbIE
KOMMNEeTEeHUnI) TexHonorun (OK-3);
MK-1
n HOCTbIO UCMONb30BaTh Bbl
(rpocpsccuoranme |(7000CHceTouorarscear Sasone etpeniectne aia
KOoMreTeHuun) P P ’
MK-10 CNOCOBHOCTBLIO MOHUMATL M M3naratb Nony4yaemyo
(npodpeccunoHanbHble NHJpopMaLnio U NPeaACcTaBNsATb pesynbTaTbhl OU3NYECKNX
KoMMeTeHuunn) nccneposanun (MK-10).
K-2 CNOCOBHOCTbIO MPUMEHSITL HAa NpakTnke 6a30Bble
(MpocpeccoHanbHbie n OcpeCCVIOHanbEble HaBblKM (I'IFI)<-2)'
KOMreTeHuunn) P ’
MNK-4 CNOCOBHOCTBIO UCMONb30BaThL CNELMANN3NPOBAHHBIE 3HAHNS B
(npodpeccunoHanbHble obnacT oM3nkmn ANsi OCBOEHMS MPOGUINIbHBIX (ON3NYECKMX
KoMMeTeHuunn) ANCUMNNKH (B cooTBEeTCTBUM C Npodpunem nogrotosku) (MK-4);
AK-5 CNOCOBHOCTBIO MPUMEHSITL Ha NpakTnke 6a30Bble
n NOHanbHbIE 3HAHNS TEOPUN N METOLOB
(NDOMECCHOHATbHbIE obuenpogeccnoHanbHble 3Ha eop eTono
KOMMETEHLMN) oU3NYECKUX NCCNenoBaHni (B COOTBETCTBUM C Npodounem
nogrortosku) (MK-5);
MNMK-6 CNOCOBHOCTBIO NONb30BATLCS COBPEMEHHBLIMY METOAAMM
(npodheccunoHanbHble 06paboTkun, aHanu3a n CMHTe3a YU3NYeCcKoin nHgopmaumm (B
KOMMeTeHuunn) cooTtBeTcTBUM ¢ npodounem noarotosku) (MNK-6);

B pe3ynbTarte OCBOEHNA ONCUNMINHDBI CTYOEHT:!
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Mporpamma omcuunnmHel "Ctatnctnydeckas pumsmnka makpomonekyn”; 011200.62 dwnsmka; npodpeccop, 4.H. (mpodpeccop) PatkynnmH H.P.

1. DONXeH 3HaTb:

-OCHOBblI MaTEMATMYEeCcKOoro annapara

2. IONXEeH yMeTb:

NPOBOAUTb NMPOCTENLWNE CTATUCTUYECKNE paCHEThI

3. OnXeH BnageTb:

NPOBOAUTbL NPOCTENLWNE pacyeTbl, CBA3aHHbIE CO CTATUCTUYECKON (PU3NKONA
4. nONXeH OEeMOHCTPMPOBaTb CMNOCOOHOCTb M FTOTOBHOCTb:

CTy,D,GHT DONXEH 3HaTb NOHATUA 3TOro pasaena Pusnku, OCHOBHbIE YPaBHEHUS, EMOHCTPUPOBaTb
yMeHne genatb l'IpOCTGVILLII/IG OUEeHKW.

4. CTpyKkTypa U cogepXxaHue OUCLUNIUHBI MOAYyNs
Obwas Tpya0EMKOCTb ANCLMIMIIMHBI COCTaBNSET 4 3a4eTHbiX(ble) eanHnL(bl) 144 yaca(os).
dopMma NPOMEXYTOYHOro KOHTPONS AMCUUNANHBI 9K3aMeH B 8 ceMecTpe.

CyMMapHo No aMcumnanHe MoxHo nony4ntb 100 6annos, n3 HMX Tekylas paboTta oueHmBaeTcsl B 50
6annoe, nTorosas popma KoHTpons - B 50 6annos. MuHMManbHoe KONMYecTBO ANsl AoMnycka K 3a4eTy
28 6annos.

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

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

55-70 6annos - "ynoBneTBopuTeNnbHO" (YO0B.);

54 6anna n meHee - "HeyOBNETBOPUTENLHO" (Heya.).

4.1 CTpyKTypa 1 comepXxaHue ayauTopHon paboTtbl N0 AUCUMNIMHEe/ MOAYIO
TeMmaTnyeckum nnaH AUCUUMNAUHBI/MOAYNA

Buabl n yachbl
ayoMTOpHOM paboThbl,

Paspen
N ,D,VICLI.VI#J‘IVIHbI/ CemecTp cz;gg';'a ux T?g’ﬁgg:)l(()ocm TeK\I/(L(l).I.:Tt-:) $12|pr|
Moayns Nekumm MpakTnueckumelllaboparopHble
3aHATUSA pa607b|
Tema 1. opeanbHas
cB0bOOIHO-COYNEHEHHas!
uenoyka. CermeHt
KyHa. ®yHkumns
1 [pacnpeanenexns 8 1-2 3 3 0 YCTHbIN onpoc

panuyca dnopw.
Panwnyc nHepumn.
Panwnyc ®nopw.
['mopoonHammnyeckui
paauyc.
Tema 2. MNMpobnema
06 BEMHBbIX
B3aMMOLENCTBUN.
MeTon doyHKUMIA
Mariepa. Bropon
o BMpUanbHbIN 8
" [KosdhpurLMEHT.
TeTta-Temnepartypa.
TeTta-obnactb.
Z-hakTop HabyxaHusi
dnopu. KoagpdomumeHTt
HabyxaHus.

3.4 3 3 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 3. Mpubnunxexwne
cpegHero nons. Yucno
camonepeceyeHuin
naeanbHOM Llenoyku B d
-MEpPHOM NPOCTPaHCTBE.

5-6

YCTHbIN onpoc

Tema 4.
Makpomonekyna Bo
BHELIHEM CXUMatoLLEeM
none. Ctatnctnyeckas
cymma.

7-8

YCTHbIN onpoc

Tema 5. Tlcn -doyHKUMS.

. |CBobonHas aHeprus.

OHTponus.

9-10

YCTHbIN onpoc

Tema 6. oeanbHas
nonnMepHas uernb B
nope. 3axsat
nonMMepHoOn Lenu
MoTEHUMANbHON SAMOM.

11-12

YCTHbIN onpoc
KoHTtponbHas
paboTta

Tema 7. [NonumepHas
rnobyna,
cdoopMmnpoBaHHas
caMocornacoBaHHbIM
nonem.

12-13

YCTHbIN onpoc

Tema 8. YpaBHeHve gns
nokanbHomn
paBHOBECHOM
KOHLIEHTpaumu.

13-14

YCTHbIN onpoc

Tema 9.

. |CamocornacoBsaHHoe

none.

14-15

YCTHbIN onpoc

10.

Tema 10. O6bemMHoe
npubnuxeHve.

15-16

YCTHbIN onpoc

11

Tema 11.

. nOBerHOCTHbIe

3o eKThl.

16-17

YCTHbIN onpoc
KoHTponbHas
paboTta

12

Tema 12. lNepexon

‘Iknybok-rnobyna.

17

YCTHbIN onpoc

Tema . UTorosas
doopma KOHTpons

Ok3ameH

NTtoro

30

30

4.2 CopepxaHue ANCLUMIUHDI

Tema 1. UpeanbHas cBO60AHO-COUNneHeHHas uenoyka. CermeHT KyHa. PyHKUMA

pacnpegneneHust paguyca ®nopu. Paguyc nHepuuun. Pagnyc dnopu. N'mapoamHammyeckum
paauyc.
JNleKLMoOHHoe 3aHsitue (3 yaca(os)):
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Mporpamma omcuunnmHel "Ctatnctnydeckas pumsmnka makpomonekyn”; 011200.62 dwnsmka; npodpeccop, 4.H. (mpodpeccop) PatkynnmH H.P.

NoeanbHble nonumepsl. MMBKOCTb LienHoh Monekynbl. Moaenb cBoboaHbIX BnyxaaHunin 6e3
camonepece4veHnii. CBoboaHO-couneHeHHas Lenb KyHa. Mayccosbl uenu. dopma 1 pa3mepbl
MonekynsipHoro knybka. OanHoYHas Lenb ¢ 06 beMHbIMM B3anMoaencteusiMm. MNMoHstre
ncknto4eHHoro obbema. Teopus dnopw.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

OnpepneneHne nonuMepHbIx cucteMm. MoHsiTne 06 naeanbHbix nonumepax. OnpeneneHne
cB0oboAHO-couneHeHHo uenu KyHa. Obuee noHsTve Teopun dnopu. OnpeneneHne gyHKLUN
pacnpeneneHuns paguyca ®nopw, paguyca nHepuum, pagmyca dnopu, ruapoanHaMmnyeckoro
panuyca.

Tema 2. NMpobnema o6 beMHbIX B3aumoaenctsun. Meton, cpyHkumn Manepa. Bropown
BUpManbHbI Ko3acpcpuumeHT. Teta-Temneparypa. Tera-obnactb. Z-cpaktop HabyxaHus dnopwu.
KoadhdhumumeHT HabyxaHus.

JNIeKLMoOHHoe 3aHsitue (3 4aca(os)):

Obwas hopmynmposka Npobnembl 06 bEMHbIX B3anMoaencTauid. NMpeactaBneHne o MetTone oyHKLWIA
Mariepa. 3Ha4yeHre BTOPOro BupuanbHOro koadpgpuumneHTa. lNoHatns teta-temnepatypsl,
TeTa-obnacTu, Z-cpaktopa HabyxaHus ®nopu 1 KoadpdmumeHTa HabyxaHums.

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

OnpepneneHne TeTa-Temnepatypsbl, TeTa-obnactu, Z-cpaktopa HabyxaHus ®@nopu 1 koaddmumeHTa
HabyxaHus.

Tema 3. MpubnuxeHue cpenHero nonsi. Yucno camonepecevyeHun naeanbHou Lenoyku B d
~-MepHOM MpPOCTPaHCTBe.

JNIeKLMOHHOoe 3aHsiTne (3 4aca(os)):

SBONOUMS NONMMEPHbIX CUCTEM B NpubnnxeHun cpegHero nons. OnpepenexHne yucna
camonepeceyeHnin ngeanbHOM LEenoYkn B d -MepHOM NPOCTPaHCTBE.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

OueHka orpaHM4YeHHOCTM Moeny moaeny ceBoboaHbix 6nyxaaHnin 6e3 camonepecedeHuii.
Tema 4. Makpomonekyna BO BHELLHEM CXUMaloLLeM none. CtatucTtuyeckas cymma.
NeKunoHHoe 3aHsitTne (3 4aca(os)):

OCHOBHblE COOTHOWEHUS AN NONMMEPHO MaKpPOMONEKY/bl BO BHELWWHEM CXMMAIOLWEM MOne.
npaktnyeckoe 3aHsitne (3 4aca(os)):

BblBOoO 1 aHanM3 cnencTBuii U3 COOTHOWEHUIA ONsl NOIMMEPHO MakpOMOEKY bl BO BHEWHEM
CXUMatoLLeM none.

Tema 5. MNMcun -dpyHKUMSA. CBOGOAHAs IHEPrusi. DHTPONUS.
neKuMnoHHoe 3aHsiTne (3 yaca(os)):
MoHATMSA NcK-coyHKUMK, CBOBOLHOM SHEPTMM 1 SHTPONUN NPUMEHNTENBHO K MONUMEPHBLIM CUCTEMAM.

npakTudeckoe 3aHsitne (3 yaca(os)):
OHTpONUNHag nNpmupoaa ynpyroct MakpoMOoneKkys.

Tema 6. UpeanbHasi nonuMepHas uenb B nope. 3axsaT NOJIMMEPHON LLenu noTeHuuaabHon
AMON.

JNleKLMoHHoe 3aHsiTne (3 4aca(os)):

PacyeTt OCHOBHbIX YpaBHEHWIA Ons naeanbHON NONMMEpPHON uenu B nope. lNoTeHunanbHas sHeprus.
SBneHne 3axsara NnoMMEPHON Lenn NOTEHUMANbHON SAMOIA.

npaktnyeckoe 3aHsitne (3 4yaca(os)):

OueHka noTeHunanbHOM SHeprum NONMMEPHON Lienu B nope.

Tema 7. MonumepHas rnobyna, coopMmpoBaHHasi CaMOCOrIacoOBaHHbIM MOJEM.
JNleKLLMOHHOe 3aHsiTue (2 4aca(os)):

MNMonumepHas rnobyna, chopMmMpoBaHHAS CaMOCOracoBaHHbIM NoneM. Teopusi nepexona
knybok-rnobyna. lMoctaHoBka 3agauyn. lNepexon knybok-rnobyna B LANHHOW LENU.

npaKkTundeckoe 3aHsitne (2 yaca(os)):

KTPOHHEBH
B_EPCHTET
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PeweHune ypaBHeHWiA ans 60nblIoin nonmMepHoi rnobynel. Opyrne pesynbtatbl Ans rnobynsipHbIX 1
aHaNorNYHbIX UM CTPYKTYP.

Tema 8. YpaBHeHue Ons nokanbHOM paBHOBECHOW KOHLLEHTpaLun.
NeKLuMoHHoe 3aHsiThe (2 yaca(os)):

YpaBHeHWe Ans NoKanbHON PaBHOBECHOM KOHUeHTpauun. O6 ycnoBumsx cylectTBoBaHMs rnobyn B
PacTBOPEHHOM COCTOSIHUW. [lpyrue BO3MOXHbIE BHYTPMMONEKYNSPHbIE (0A30Bble NEPEXOLbI.

npakTnyeckoe 3aHsitne (2 4aca(os)):

YpaBHeHVe ansa nokanbHOW PaBHOBECHOW KOHLEHTPaLKUW.

Tema 9. CamocornacoBaHHoe norne.

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

MNMoHsTME 0 camMoCcornacoBaHHOM Mofe 1 ero BANSIHUN Ha NONUMEPHbIE Lienw.
npakTnyeckoe 3aHsitne (2 4aca(os)):

PacyeT OCHOBHbIX ypaBHEHMWI 415 CaMOCOrnacoBaHHOro nons.

Tema 10. O6beMHOE NpubNnXeHue.

JNeKLMoHHoe 3aHsiTne (2 4yaca(oB)):

MoHATME 06 06 BEMHOM NPUBANXKEHNN A1 MONUMEPHOIA Lienu.
npaktnyeckoe 3aHsitne (2 4aca(os)):

LeTanbHoe paccMoTpeHne 06 bEMHOr0 NPUBANXEHUN 41K NONUMEPHOW Lienu.
Tema 11. NoBepxHOCTHbIe acppeKThl.

neKuMnoHHoe 3aHsiTne (2 yaca(os)):

MoHsATNE O NOBEPXHOCTHBIX adddoeKTax.

npakTudeckoe 3aHsitne (2 yaca(os)):

BnusiHme noBepXHOCTHbIX 30GIEKTOB HA NOBEAEHNE NONMMEPHON LEenu.
Tema 12. Nepexopn, knybok-rnobyna.

JIeKLMOHHOe 3aHsiTne (2 4yaca(oB)):

KoHdopMaLMOHHbIE NPeBpalleHns B MONMMepHbIX Monekynax. CTpykTypa nonMMepHon rnobynbi.
Teopus nepexona knybok rnobyna: 06 beMHOE U MOBEPXHOCTHOE NPUBNNXEHUSI.

npaktnyeckoe 3aHsitne (2 4aca(os)):
Ncnonb3oBaHne Teopun nepexona knybok rnobyna: 06 beMHOE 1 NOBEPXHOCTHOE MPUOINXKEHMS.

4.3 CTpyKTypa 1 copgepXxaHume caMoCTOSITeNIbHOM paboTbl AUCUUMNINHBI (MOLYNSA)

Bupbl
N Paspnen Cemectp Hepens camocmsﬂenbuoﬁ Tpy#oeMKocTb ;‘:ﬂ%“g::)';g:;gzg;
AvcuvnnuHbl cemecTtpa paboTbl (B yacax) pa6oTbl
CTYyOEeHTOB
Tema 1. gpeanbHas
cB0OOOAHO-COYNEHEHHas
uenoyka. CermeHT
KyHa. ®yHkumns
pacnpeneneHns NnoaroToBka K o
1. paanyca dnopw. 8 1-2 YCTHOMY Onpocy 4 yCTHBI onpoc
Panowyc nHepuuun.
Paouyc ®dnopw.
['mopoanHamMmnyeckuin
paauyc.
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Buabl
N dopMbl KOHTPONSA
Pasgen Henens | camoctosTenbHoOM [TpynOEMKOCTb| b
N AucumninHbl Ce""echcemeCTpa paborthbl (B yacax) camoc;oﬁngebrlleou
CTYL,EHTOB P
Tema 2. MNpobnema
06 beMHbIX
B3aMMOOENCTBUN.
MeTon doyHKUMiA
Marepa. Bropon
BMPUANbHbINA i noaroToBka K o
2. KO3 PULINEHT. 8 3-4 YCTHOMY Onpocy 4 ycTHEIV onpoc
TeTta-Temnepartypa.
Teta-obnactb.
Z-hakTop HabyxaHusi
dnopu. KoahgpumumeHTt
HabyxaHusl.
Tema 3. Mpubnuxexue
cpenHero nons. Yucno
camonepece4eHu _~ |noaroToeka K .
3. naoeanbHOM Leno4ykn B d 8 56 yYCTHOMY onpocy 4 yCTHBI 0npoc
-MEpPHOM MPOCTPAaHCTBE.
Tema 4.
Makpomonekyna Bo
4. |BHEIWHEM CXUMaIOLWeEM 8 7-8 ”gf;g;OBoKr? I(()c 4 YCTHbI Onpoc
none. CtatucTnyeckas y y onpocy
cymma.
Tema 5. lNcu -goyHKUKMS.
noaroToska K o
5. |CBobogHas aHeprus. 8 9-10 nggMO or? oc 4 YCTHbIA ONPOC
SHTponus. y y onpocy
Tema 6. VineanbHas NoAroToska K KOHTPONbHas
nonMMepHas Lenb B KOHTPOJTbHOW 2 paboTa
6. |nope. 3axear 8 11-12 |pabote
NnonnMMepHoOn Lenu NoaroToBka K .
NOTEHLMaNbHOM SIMOA. YCTHOMY OMPOCY 2 YCTHbIV ONPOC
Tema 7. NonumepHas
rnobyna,
7. |cdhopMmpoBaHHas 8 12-13 ngf;g;OBoKr? '(() c 4 YCTHbIA OnNpocC
CaMoCcornacoBaHHbIM y y onpocy
nonem.
Tema 8. YpaBHeHue ons
nokanbHown noaroToBska K o
. - 13-14 4 THbIN on
8 paBHOBECHOA 8 3 YCTHOMY Onpocy ye onpoc
KOHUEeHTpauuu.
Tema 9.
i noarotoBka K -
9. |CamocornacosaHHoe 8 14-15 YCTHOMY OMPOCY 4 YCTHbI onpoc
none.
Tema 10. O6bemHoe NOAroToBKa K y
10. npnbnmxexue. 8 15-16 YCTHOMY Onpocy 4 yCTHBIV ONpoc
noaroToBka K
N KOHTPONbHas
Tema 11. KOHTPONbHOM 2 paéoga
11.|MoBEPXHOCTHbIE 8 16-17 |pabote
3OEKThI. NoAroToBka K y
YCTHOMY OMPOCY 2 YCTHbIA onpoc
Tema 12. lNepexon noAaroToBka K -
12. knybok-rnobyna. 8 17 YCTHOMY Onpocy 4 yCTHBI onpoc

PernctpaumoHHbin Homep 6137817
CtpaHnua 8 ns 13.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

BAE
il YHH

AR 5 AN LM O



Mporpamma omcuunnmHel "Ctatnctnydeckas pumsmnka makpomonekyn”; 011200.62 dwnsmka; npodpeccop, 4.H. (mpodpeccop) PatkynnmH H.P.

Buabl
N Paanen Cemectnl HeAeNs | caMmoctosTenbHoit [TpynoemkocTh g‘:ﬂ%’:‘;‘o';‘::;gﬁgz
AdvcumnnuHbl pcemeCTpa paboTbl (B yacax) a60ThI
CTYL,EHTOB P
Ntoro 48

5. O6bpa3oBarenbHble TEXHONOIMU, BK/IHOYAsA MHTEPaKTUBHbIE hOpMbl 06yUYeHUs

Buabl yuebHol paboTbl: NeKUMmn, NpakTUYecKne 3aHSTUS, KOHTPONbHbIE paboThl, caMocTosTeNbHas
paborTa.

6. OLeHOYHble cpeacTBa ANs TEKYLLLEro KOHTPONS ycneBaeMoCcTh, MPOMeXYTOYHOWM
aTTecrauum rno MToramMm OCBO€HUsi AUCLUMINHDBI U y4eOHO-MeToauyeckoe obecneyeHune
camocTosiTe/IbHOM paboThbl CTYAEHTOB

Tema 1. UpeanbHas cBO60AHO-cOoUneHeHHas uenoyka. CermeHT KyHa. PyHKuUMs
pacnpeneneHuns paguyca dnopu. Paguyc nHepuun. Paguyc ®nopu. N'mppoamHammyeckmm
paouyc.

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

OnpepneneHne nonuMepHbix cuctem. MNMoHsaTne 06 naeansHbix nonumepax. OnpenenexHne
cBoboaHo-couneHeHHo uenu KyHa. Obwee noHatre teopun ®nopu. OnpenenexHme oyHKLMMN
pacnpegneneHus paguyca dnopu, paguyca nHepumm, pagmyca ®nopwu, ruapoamHamMmnyecKoro
paguyca.

Tema 2. Mpobnema o6 beMHbIX B3aumoaencteun. Meton, coyHkuun Manepa. Bropown
BUpManbHbin Ko3acpcpuumeHT. Teta-Temneparypa. Tera-obnactb. Z-cpaktop HabyxaHus dnopw.
KoadbdpuumeHT HabyxaHUA.

yCTHbIVI onpoc , npnMMepHbie BOMPOCHI:

Obuwas dopmynnposka npobnembl 06 EMHbIX B3anmoaencTeunii. MpeanctasneHne o Metone oyHKLUNIA
Maiepa. 3Ha4yeHne BTOPOro BupuanbHoOro koadpdgumumeHTa. lNoHaTMa Teta-temnepaTypsl,
TeTa-obnactu, Z-cpaktopa HabyxaHus dnopu 1 koadpdmumeHTa HabyxaHusl.

Tema 3. MpubnuxeHue cpenHero nonsi. Yucno camonepecevyeHumn naeanbHou Lenoyku B d
~-MepPHOM MpPOCTPaHCTBe.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

SBoNtoLMS NONMMEPHBIX CUCTEM B NprbnmnxeHun cpegHero nons. OnpeneneHne Yicna
camornepeceyeHnin naeanbHo Lenoykm B d -MepHOM NPOCTPaHCTBE.

Tema 4. Makpomonekyna BO BHELLHEM CXUMaroLLeM none. Ctatuctuyeckasa cymma.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

Makpomonekyna Bo BHEWHEM cxXummatowem none. Ctatuctmyeckas cymma.

Tema 5. MNcun -pyHKUMA. CBOGOAHAA IHEPrUs. DHTPONUS.

YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

MoHsATUS NCcK-dyHKLMK, CBOOOAHON SHEPTN 1 SHTPOMUW NMPUMEHUTENBHO K NMOIMMEPHBIM CUCTEMAM.
DHTponuiiHas Npupoaa ynpyroct MakpoMoneKy!l.

Tema 6. UpeanbHasi nonuMepHas uenb B nope. 3axsaT NOJIMMEPHON LLenu noTeHuuaabHon
AMON.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

PacyeT OCHOBHbIX ypaBHEHWUI 0N naeanbHOW NOAMMEPHON Lenn B nope. PacyeT noTeHumanbHown
SHepruu.

YCTHbI ONPOC , MPUMEpPHbIE BOMPOCHI:

SBneHne 3axsarta NoNMMEPHON LLenn NOTEHLMANbHON SAMOIA.

Tema 7. MonumepHas rnobyna, coopMmpoBaHHasi CaMOCOrTacoOBaHHbIM MOJEM.
YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:
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MonumMepHas rnobyna, chopMMPOBaAHHAS CaMOCOrIacoBaHHbIM noneM. Teopusi nepexona
knybok-rnobyna B camocornacosaHHoM none. lNMoctaHoBka 3agayn. MNepexon knybok-rnobyna B
OJIMHHOM uenw.

Tema 8. YpaBHeHue Ons nokanbHOM paBHOBECHOW KOHLLEHTpaLun.
YCTHbIV ONpPOC , NPUMEpPHbIE BOMPOCHI:

YpaBHeHWe Ans NoKanbHON PaBHOBECHOM KOHUEeHTpauun. O6 ycnoBumsx cylectTsoBaHMs rnobyn B
PacTBOPEHHOM COCTOSIHUW. [lpyrune BO3MOXHbIE BHYTPMMONEKYNSPHblE (0A30Bble NEPEXOLbI.

Tema 9. CamocornacosaHHoe rnorne.

YCTHbI ONPOC , NPUMEPHbIE BONPOCHI:

MNMoHsTMEe 0 camMoCcornacoBaHHOM Mofe 1 ero BANSIHUN Ha NONUMEPHbIE Lienw.
Tema 10. O6beMHOE NpubnnXeHue.

YCTHbIA ONPOC , NPUMEPHbIE BOMPOCHI:

MoHATME 06 06 BEMHOM NPUOANXKEHNN A1 MONUMEPHOIA LiEenu.

Tema 11. NoBepXxHOCTHbIe 3P PeKTbI.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:

KoHTponbHas paboTa no npenbioywmm temam: NonumepHas rnobyna, copMmpoBaHHas
CaMOoCOrlacoBaHHbIM rnofieM. 3axsaTt NOAMMEPHON LENU NOTEHLUMANbHON MO, YpaBHeHWe ans
NoKanbHO PaBHOBECHOIN KOHLEHTPaUUN.

YCTHbI ONPOC , NPYMEpPHbIe BOMPOCHI:
MoHsATNE O NOBEPXHOCTHBIX adhdpeKTax.
Tema 12. MNepexopn knyb6ok-rnobyna.
YCTHbI ONPOC , NPYMEPHbIE BOMPOCHI:

Teopus nepexona knybok-rnobyna. MoctaHoeka 3anayn. Mepexon knybok-rnobyna B ANMHHOW LEenn
B 0OLeM cnyyae.

Tema . UToroeasi popma KOHTpons

MprMepHble BONPOCHI K 9K3aMeHY:
KOHTPO/bHbIE PaboTbl U 3a4eT

. CermeHT KyHa.

. Pagunyc nHepuun.

. PyHKUMS pacnpeneneHus paguyca dnopw.

. 3axBaT NONMUMEPHON Lienn NOTEHLMANBHON MO,

. Pagnyc ®nopwn.

. 3axBaT NONUMEPHON Lieny NOTEHLMANBHOM MO,

. 'maopoguHammyecknin pagunyc.

. Mepexon knybok-rnobyna.

9. KoathdomumeHT HabyxaHus (MeTonom goyHkumin Maiiepa) .
10. Ynucno camonepeceyeHnin naeanbHOM LLENOYKN.

11. KoadbdomumeHT HabyxaHns Lenoykn (cpenHee none).
12. XapakTepHble KOHLEHTPaUns NMUHNHbIE pasMepbl MakpOMOJEKYIbI.

0O NO Ok~ WND =

7.1. OcHOBHas nuTeparypa:

1. ®a3oBble Nepexoabl NOMMEPHbIX CUCTEM BO BHELWHMX Nonsx : YyebHoe nocobue / Bumnekos C.A.-
W3paHune 2-e, ucnpasneHHoe 1 gonosnHeHHoe .- 2013.- iapgatenbcteo "/laHb"
OnekTpoHHO-bmbnnoTeyHas cuctema. http://e.lanbook.com/books/element.php?pl1_id=30431

2. Teopetunyeckasa gomsuka. T.9 Ctatnctuyeckas gusmka. Y. 2. Teopus KOHOEHCNPOBAHHOIO

coctosaHus. / Nangay 1. 4., Nucowny E.M.- 4-e nsg., ctepeot.- 2004.- I3patenbcteo "/laHb"
OnekTpoHHO-6MbNnoTeyHas cuctema. http://e.lanbook.com/books/element.php?pli1_id=2235
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3. CneumnanbHble pyHKuun. MNponssoaHble, HTErpanbl, pabl n gpyrue dpopmynbl. CnpaBoYHKK. /
Bpbiukos 10.A. - M.: DUSMATIINT, 2006. - 512 c. - IapatenbcTBo "JlaHb"
AnekTpoHHO-6MbnoTeyHas cuctema. http://e.lanbook.com/books/element.php?pli_id=48182

7.2. JlononHuTenbHasa nuteparypa:

1.TeopeTnyeckas pusuka. T.9 Ctatnctnyeckas gpuamka. 4. 2. Teopnsa KOHOEHCUPOBAHHOIO
coctosaHus. / Nlangay 1. 4., Nlucowny E.M.- 4-e nsg., ctepeort.- 2004.- Ispatenbcteo "JlaHb"
OnekTpoHHO-bmbnnoTeyHas cuctema. http://e.lanbook.com/books/element.php?pl1_id=2235

2. BbicokoMonekynspHble coenmHeHuns: MoHorpadus / KnenunH B.N., ®enycenko W.B. -
Ws3patenbcteo "MaHb". - 2013. - 512 c.

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

7.3. UHTepHeT-pecypcChbl:

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

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

KA®EOPA XUMUN N dN3NKIN MONTMMEPOB W MOJIMMEPHBLIX MATEPUAITIOB VM. B.A.
DOIAOKNHA - http://hfp.mitht.ru/nauchrabot.htm

NabopaTopus NONMMEpPHbIX MaTepPManoB 1 KOMMNo3nToB. - http://nanospheres.ru/

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

8. MarepumanbHo-TexHU4YecKoe obecrneyeHne oUCLUMIUHbBI(MOOYNS)

OcBoeHune ancumnnuHel "CtatucTnyeckas pousumka M&KpOMOJ’IeKyrI" npeagnonaraeT UCnoib3oBaHne
cnepnytouero matepumalibHO-TEXHNYECKOro obecneyeHuns:

MynbTumMeouiiHas ayoutopus, BMECTUMOCTbIO 6bonee 60 yenosek. MynbTumMeauiiHas ayamtopums
COCTOWUT U3 MHTErPUPOBAHHbIX UHXEHEPHbIX CUCTEM C €AMHON CUCTEMON YNpaBneHns, OCHaleHHas
COBPEMEHHbBIMU CPELCTBaMM BOCNPOU3BEAEHUS U BU3yanu3auum noboin BUAeo 1 ayamno
nHGopMaLUK, NONYYEHNS N Nepeaayn aNeKTPOHHbIX AOKYMEHTOB. TUNOBas KoMNnekrauus
MyNbTUMEAVNAHOW ayANTOPUU COCTOUT U3: MyNbTUMEAMNAHOIO NPOEKTOpPa, aBTOMaTU3NPOBAHHOMO
MPOEKLIMOHHOrO 3KpaHa, akyCTUYECKON CUCTEMBI, a TAKXE MHTEPAKTMBHOW TpMbyHbI NpenoaaBsartens,
BK/IIOYAIOLWEN Ta4y-CKPUH MOHUTOP C AMaroHasnbio He MeHee 22 AI0AMOB, NEPCOHANbHbBIA KOMMbIOTEP
(c TexHnyecknmm xapaktepucTukamm He HuXxe Intel Core i3-2100, DDR3 4096Mb, 500Gb),
KOHJoepeHL-MUKPOoH, 6ecnpoBoaHOM MUKPOGIOH, 610K ynpaeneHns obopynoBaHueM, MHTepAerchl
noakntouermns: USB,audio, HDMI. MiHTepakTmBHas TpmbyHa npenoaaBatens SBnseTcs Kno4eBbiM
3NEMEHTOM yNpaBNieHns, 00 bEANHSIOWMNM BCE YCTPONCTBA B EOMNHYIO CUCTEMY, U CNYXUT
NONHOLIEHHbIM paboymm MecToM npenoaasatens. lNpenonasartens MMEET BO3MOXHOCTb NIEMKO
ynpaBnsTb BCEA CUCTEMOW, HE OTXOAS OT TPMOYHbI, 4TO MO3BONSET MPOBOANTL NEKLMMW, MPAKTUYECKUE
3aHATWA, Npe3eHTauun, BebrHapbl, KOHPEPEHLNM U Opyrie BUObl ayAUTOPHON Harpy3Ku
obyyarowwmxcs B yA06HON 1 OOCTYMHOW ANS HAX POPME C MPUMEHEHNEM COBPEMEHHbIX
MNHTEPAKTMBHbIX CPEACTB 0Oy4eHMS, B TOM YMCE C MCNONb30BAHMEM B MpoLecce 0by4yeHns BCex
KopropaTtusHbIX pecypcoB. MynbTumeoniiHasa ayamTopus TakXe OCHaLWeHa WMPOKOMONOCHbIM
LOCTYNOM B CETb MHTEPHET. KoMnbloTEPHOE 060pYyn0BAHMEM NMEET COOTBETCTBYIOWEE
NVLEH3NOHHOE NPOrpaMmMHoe obecneyeHue.
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YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLUMMINHBI UIMEETCS B HAIMYUN B
3NEeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNeH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHENWUX POCCUNCKNX YYEHBIX, PYKOBOAUTENEN
rocyaapCTBEHHbIX OpraHoB, Npenogasartener Beaylmx By30B CTpaHbl, BbICOKOKBANUULMPOBAHHbIX
CreunanncToB B pasnnyHbix cdoepax brusHeca. PoHL 6nbnmoTekn cpopMMpPOBaH C y4ETOM BCEX
N3MEHeHWNn obpa3oBaTenbHbIX CTAHOAPTOB U BKAOYAET y4ebHUKK, y4ebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEANnN, CAOBapU U CPaBOYHNKN,
3aKkoHO4AaTeNbHO-HOPMATMBHbIE OOKYMEHTbI, CNeunanbHbie Nnepnoanyeckme n3gaHms n n3gaHus,
BbiNyckaeMble nagatenncrsamm By30B. B HacToswee spems 95C ZNANIUM.COM cooTteeTcTBYET
BceM TpeboBaHusaM penepanbHbIX rocyaapCTBEHHbIX 06pa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasoeanust (PrOC BI1O) HoBoro nokoneHus.

YyebHo-MeToAMYeCcKasa nutepatypa Ans AaHHON AUCLMINAVHBI UMEETCS B HANMYUn B
3NeKTPOHHO-6ubnnoTeyHol cucteme Mapatenbctea "flaHb" , 4OCTYN K KOTOPOW NpeaocTaBneH
ctyneHtaMm. 96C Mapnatenbctea "/laHb" BkioYaeT B cebs 9nekKTPOHHblE BEPCUM KHUM N34aTenbcTBa
"laHb" 1 Opyrux Beoywmx n3natenbcTB y4ebHOM nnTepatypbl, a TakXXe 3NeKTPOHHbIe BEPCUM
NepuoaNYEeCKNX U3aaHnii No eCTECTBEHHbIM, TEXHUYECKMM M FTyMaHUTapHbIM Haykam. ObC
Na3patenbcTBa "/laHb" obecneymBaeT LOCTYN K HAYYHOM, y4ebHOM nuTepaTtype 1 Hay4HbIM
NeprvoanYeCcKUM N34aHNSIM MO MakCUManbHOMY KOMYECTBY NPOGUNbHBIX HaNpPaBneHWii ¢
cobnoneHneM BCex aBTOPCKMX U CMEXHbIX Npas.

YyebHas ayontopunsa gnga nposegeHnsa NneKunoHHbIX 1 CEMUHAPCKNX 3aHATUN

Mporpamma cocTtasneHa B cootBeTcTBum ¢ TpeboBaHnsmm ®rOC BIMO 1 y4ebHbIM nnaHoM no
HanpasneHuto 011200.62 "®Pusnka" n npodouno NOAroTOBKN HE NPenyCMOTPEHO .
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