MNHOBPHAYKN POCCUA
®ENEPAINBHOE NrOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHUE
BbICLLEMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO
3aBenytowmin kacegpon
BbICOKOMOSEKYNAPHbBIX COEAUHEHUIN N KONNONOHON XUMUK

y LLlecTakos A.C.
/ 01.07.2021

—

PABOYAS MPOrPAMMA YYEEHOW ONCLMMIUHBI

B1.B.[1B.05.01 CtpoeHue u hM3nko-xumMmnyeckmne cCBoncTBa
rmékouenHbIX NONIMMepoB

1. Kog ¥ HauMeHOBaHMe HanpaBfieHUs1 NOAroToBKMU/cneuManbHOCTH:
04.03.01 Xumuga

2. Mpodunb noaroToBKU/cNeuManusayma: TeopeTnyeckas U SKCNepuMeHTanbHas Xu-
MU

3. KBanudumkauums (cteneHb) BbINYCKHUKA: 6akanasp
4. dopma oby4yeHuUA: oYHas

5. Kacbegpa, oTBevarLas 3a peanmsauuio AUCUUNINUHBI: Kaeapa BbICOKOMONEKY-
NAPHbIX COEOVHEHNIN U KONMOULHON XNMUN

6. CocTaBuUTENM NporpamMmmbi:
CupopeHko Oner EBreHbeBuY, kaHaMaaT U3MKO-MaTEMaTUYECKUX HayK

7. PekomeHpgoBaHa: Hay4YHO-MeTOANYECKMM COBETOM XMMUYECKOro doakyrnbTeTa,
npotokon Ne 5 ot 17.06.2021

8. YuebHbIn roa: 2024-2025 CemecTp(bl): 8



9. Llenu 1 3agayumn yyeb6HoOM gucumnnuHbl: [JaHHbIN Kypc CTaBUT Lenbio (hopMrMpoBaHmne
y CTyAeHTa LleNnoCTHOro npeactaBneHns o Guanko-XxMMmn4ecknx CBOMCTBax MONMMEPOB B
NX CBSA3N C OCOBEHHOCTSAMIN MOMEKYNSIPHOIO CTPOEHUS U XUMUYECKUM CTPOEHMEM.

10. MecTo yye6GHOM AUCUMNNUHBLI B cTpyKType OOI:

Kypc BxoguT B 4acTb, (hopmMmpyemMyto ydacTHUKamMn obpasoBaTerbHbIX OTHOWEHUK. [Ons
OCBOEHMUS Kypca CTyOeHT OOSKeH ObiTb 3HAaKOM C OCHOBaMu (PU3N4ECKON XMMWUU, XUMUU
BbICOKOMOSEKYNAPHbBIX COeAMHEHUN, KONSTOUAHON XUMUN.

11. MnaHupyemble pe3ynbTaTtbl 00y4eHMA No AucumnivHe/moaynio (3HaHuA, yme-
HUA, HaBbIKW), COOTHECEHHbIE C MNIaHUPYEeMbIMU pe3yfibTaTaMu OCBOeHUsi obpaso-
BaTesIbHOWU NporpamMmbl (KOMNETEHUMUAMN BbIMYCKHUKOB):

Kog HaseaHue Kog(bl) | MHankaTop(bl) lMnaHMpyeMble pe3ynbTaTbl 00y4eHUs
KOMMNEeTEHL MM
MKB-1 | CnocobeH npo- MKB-1.1 | ObecneunBaeT cbop 3HaThb:
BOAMTb cbop, Hay4HO- TEXHUYECKON | - UCTOYHUKM HAy4YHO-TEXHNYECKOW MHPOP-
aHanus u obpa- (Hay4HOM) MH(pOpMa- | Mauwmw,
BOTKy Hay4HO- LK, HeobxoanuMonm XXypHanbl 0Te4eCTBEHHOWN N MexXayHapoa-
TEXHUYECKOM Ons pelweHus 3agad HOW Hay4YHOW NepUOANKM, OCHOBbI NOUCKa
(Hay4HOR) nccnegoBaHus, no- naTeHTHON MHdopMaLnu.
WHpopmaunu, CTaBrieHHbIX cneuna- | YmeTb:
HeobxoavMon nvMctom Gornee BbICO- | - OCYLLECTBNATbL MOUCK Hay4YHO-
ansa pewleHuns KO KBanudukauuu TexHu4yeckon nHgopmaLmm ¢ UCnornb3oBa-
3ajay xmmMmn4e- MKB-1.2 | CocTaBnsieT aHanu- HMeM pecypcoB ceTu VIHTepHeT, 6a3 gaH-
CKOW HarnpaBneH- TU4eckun ob3op HbIX; 0POPMMATL OTYET O pe3ynbTaTax
HOCTM, NoCTaB- JlutepaTypHbIX UC- novcka nHcopmaumu.
NEeHHbIX crneLma- TOYHWKOB MO 3a4aH- Bnagetsb:
nuctom 6onee HOW TemaTtu- - IpUemMamMm nomncka Hay4HO-TEXHNYECKOM
BbICOKOW KBanu- ke, 0hopMnsieT oT4ye- | MHpopmaLm U meTogamy CoOCTaBNeHUs
hukaumm Thbl O BbINOTHEHUY OTYETOB O pe3yrnbTaTax Noucka;
Hay4Ho- ccrnegoBa- - HaBbIKaMu NPOBEAEHNST XUMNYECKOTO
TenbCKMX 3agady no aKcnepumeHTa 1 ohopMIieHUs ero pesynb-
3afiaHHon dhopme TaToB.;
- HaBbIKaMu NNaHMpPOBaHUS, aHanusa u
00606LLeHNs1 pe3yNnbTaToB IKCNEPUMEHTA.
MKB-3 | CnocobeH MKB 3.1 | 3HaeT n MoXeT npu- 3HaTb:
ncnonb3oBaTtb MEHATb Ha NpaKkTuke - NOTMKY nccrnenoBaHnsi TMbKoLEenHbIX No-
COBpPEMEHHbIe COBpEMEHHbIE 3KCMne- | NUMEepOoB;
3KCMepUMeHTarnbH pUMeHTanbHbIEe Me- - B3aMMOCBSA3b CTPYKTYpbl NOSIMMEPOB C
bl€ U pacyeTHO- TOAbIl ANs YCTaHOB- XUMUYECKUMU 1 PU3NYECKMMN CBOMCTBAMM
TeopeTnyeckue NEeHNs CTPYKTYpbI ONS BbIABNEHWS NPUKNaaHbIX CBOWCTB HO-
MeToapbl Ang XUMUYECKMX coean- BbIX BELLECTB 1 MaTep1anos.
yCTaHOBIEHUSA HEeHUN YMeTb:
CTPYKTYpbI U MKB-3.2 | CnocobeH n3yyatb NPUMEHATb Ha NpaKTUKe COBPEMEHHbIE
nccnegoBaHus peakUMOHHYIO Cro- MeToAbl MccriefoBaHunst TMbKoLEenHbIX No-
peakLMOHHOWN COBHOCTb XMMMYe- nMMepoB.
cnocobHoCTK CKMX COeaNHEHMUI C Bnapets:
XUMUYECKMX NpUMEHeHNEeM TUMo- - HaBbIKaMN UCMNOMNb30BaHWS OCHOB (hU3n-
coeIHeHUN noAa BbIX 3KCMEepUMeH- KO-XMMWYECKUX pacyeToB Ans NporHo3upo-
PYKOBOACTBOM TanbHbIX U pacYeTHO- | BaHWS CBOWCTB pasfnnyHbIX MONMMEPOB;
cneumanucra TeopeTU4eCcKkux me- - cnocobamu ynpaBfieHns CTPYKTYPHO-
Bonee BbICOKOW TOOOB MeXaHMU4YeCcKMMN CBOMCTBaMU MOMMMEpPOB.
KBandukaumm

12. O6bemM gucuUNIIuHbI B 3a4eTHbIX egMHMUax/vyac — 3/108.

CDopma npome)KyTquoﬁ aTTecTaumMn 3a4er.




13. Bugbl yueb6HoM paboThbl

TpyaoemMKocTb
Bug yyebHor paboTbl Bcero Mo cemecTpam
8 cemecTp

AyanTOpHbIE 3aHATUSA 72 72
B TOM 4ucne: nekuuu 36 36
npakTnyeckne 36 36
nabopartopHble - -
CamocTtosTensHasi paborta 36 36
dopma NpoMeEXyTO4YHON arTecTaumm 3aver 3aver
(3a4em — 0 yac. / ak3ameH — _ 4ac.) 0y 0y

UToro: 108 108

13.1. CopepxaHme AUCLMUNIIUHLI

Ne Peanusauuns pas-
n/n aena aucuuniunHbl
HanmeHoBaHue pas-
fnena AuCLNIMHLI CopgepxaHwve pasgena AUCLUMNnHbI C MOMOLUbIO  OH-
naviH-kypca,
QYMK*
1 ['MbkocTb nonmmep- MonekynsapHbI U1 MakpOCKOMMYECKUn ypoBHM nccnegosa- | AYMK  «®dusuko-
HbIX Uuenen HMS nonvMmepoB. MakpoMonekyna kak Manas MakpoCKo- XUMUSA  nonume-
nuyeckas cucrema. 'nobanbHble 1 nokaneHble KOHAOP- poB»
MauuMKn NONMMeEPHbIX Lienein. FTMBKOCTb MakpoMOIeKy bl, https://edu.vsu.ru/
nx KoHdurypaumm n koHdopmaumm. CBoboagHocouneHeH- | course/view.php?i
Hasa uenb. [InvHa n pasmepbl Makpomosnekynbl. Tepmoagun- | d=3491
HaMuyeckun cermeHT uenu. CpegHekBagpaTUYHOE Co-
CTOSIHME MexXay KOHLaMu Lenu.
2 ArperaTHble, dhaso- Pusnyeckme (penakcaumoHHbIE) COCTOAHMS MONIMMEPOB.
Bble N husmyeckme CermeHTanbHasi NOABWKHOCTb M KOHbOpMaLns MakpoMo-
COCTOSIHMA NonMMme- nekynbl. CTeknoobpasHoe, BbICOKO3NACTUYECKOE N BA3KO-
poB TeKy4yee COCTOsiHME NONMMepOoB.
3 OcobeHHOCTM Kpu- KuHeTuka kpuctannuaaumm nonumepa. Kpncrtannmsaums
cTannusaumm nonu- nonvMMepa B ero BbICOKOBA3KOM pacnnase Kpuctannutbl n
mepoB. CBoWcTBa MX 0COBEHHOCTU. TuMnbl NONUMEPHBIX KPUCTAnNoB
KpUCTannu4eckmx
nonumepoBs
4 CreknoobpasHoe Teopusl nepexoda NONMMeEpPOB B CTEKNOOOPasHOe COCTOS-
COCTOsIHME nonume- Hue. YpaBHeHue lNTnubiHa.
pOB.
5 Bblcokoanactuyeckoe | OnemMeHTbl CTaTUCTUYECKOW TEOPUN BbICOKOSMACTUYHO-
COCTOsIHME nonume- CTW. YpaBHeHue MyHu - PusnuHa.
pOB.
6 CsowictBa nonumep- | MNMonumepHbie AN3NEKTPUKU 1 NonynpoBogHukn. Mexa-
HbIX OUSMNEKTPUKOB HM3M NPOBOAUMOCTY NONIMMEPHbIX MONYNPOBOSHNKOB.
7 Monumepsbl ¢ cobeT- OcCHOBHbIE Kracchbl MONMMEPOB C COBCTBEHHOW NPOBOAM-

BEHHOWN anekTpuye-
CKOW MPOBOANMOCTbLIO

MOCTbHO. rlOJ'IVICOI'IpFl)KeHHbIe nonumMepbl C BblpOXAEHHbI-
MW U HEBbIPOXAEHHbIMN OCHOBHbLIMW COCTOAHNAMU — OC-
HOBHbl€ Npegcrasutenu

13.2. Tembl (pa3aenbl) AUCUMNIUHBI U BUAbI 3aHATUN

Buabl 3aHaTUN (4acoB)
Ne | HanmeHoBaHue pasgena
CamocTosaTensHas
n/n ONCLUNMNNHBI TNekumm | MpakTtnyeckne | JlabopatopHble pa6ota Bcero
1 | TMBKOCTb NONMMMEpPHbIX 6 6 - 18




Lenen

ArperaTHble, ¢ha3oBble U
2 | onanyeckne cocTossHnA 6 6 - 6 18
nonnumepoB

OcobeHHoCTM KpUcTan-
nm3auum nosiMMepoB.
CaolicTBa Kpuctannuye-
CKMX NONMMEpPOB

CTteknoobpasHoe co-
CTOsiHWE MOSIMMEPOB.

Bbicokoanactunyeckoe
COCTOAHME NOJNIMMEpPOB.

CgolicTBa NONUMEPHbIX
ON3NEKTPUKOB

Monumepsbl ¢ cobecTBEH-
7 | HOW 3NEKTPUYECKo npo- 4 4 - 4 12
BOAMMOCTbIO

WToro: 36 36 0 36 108

14. MeToan4yeckue ykasaHmMAa Ans ody4aroWmnXcA No 0OCBOEHUIO AUCLUMNIIUHDI
(pexkomeHOayuu 0byHarouwUMCs Mo 0C80EHUK ducyunuHbl: paboma ¢ KOHcrekmamu Jekyud, npeseHmauyu-
OHHbIM MamepuarsioM, 8bINMOSIHEHUE Npakmu4Yyeckux 3adaHull, mecmos, 3adaHul mekyuweld ammecmauyuu u
m.d.)

B yyebHOM npouecce ncnonbayotca crnegyowme dopmMbl paboTbl:
npoBeadeHne nekumn,
npoBeaeHne NPakTUYEeCKMNX 3aHATUN,
3aHATUSA B MHTEPaKTUBHOW dhopme (OancKyccun),
BHeayanTOpHasi camocTtosTernbHasa paboTta CTyaeHTOB.
TekyLwuin KOHTPONb NPOBOAUTCH NyTEM NPOBEPKM BbINOMHEHUS JOMALLHEro 3agaHus,
BXOZHOIO KOHTPONS (B BMAE KOHTPOSIbHON paboThl).
KoHTponb OCBOEHWs TeopeTMyecKoro matepuarna npoBoAUTCHA Mocre npocnylivBa-
HUSA CTyAdeHTaMu NEKUMOHHOro Martepuana no Kaxgaow Teme B BuAe KONNOKBUMYMa U Bbl-
NOMHEHUS AOMaLLHUX 3agaHui. BbinonHeHve OMalUHWX 3a4aHuMn KOHTPONMpYeT NeKTop.
ExxeHegenbHO CTyAEHTbl MMEHT BO3MOXHOCTb BbISICHATb BCE BOMPOCHI, OCBOEHME KOTO-
pbiX Bbi3blBaeT TPYAHOCTU, Ha KOHCYMbTauUMsX C JIEKTOPOM B cheumanbHO OTBEeAEeHHble
ANS 3TOro KOHTaKTHbIE Yachl.
Mpu peanu3aunn OUCLMNAUHBI C UCMOMb30BaHNEM AUCTAHLMOHHbBIX obpa3oBaTenb-
HbIX  TEXHOMOMM  UCMNOMb3YKTCA  MHCTPYMEHTbl  ANEKTPOHHOMW  MHAOPMALMOHHO-
obpasoBaTtenibHOM
cpeabl BI'Y «3nektpoHHbii yHuBepcuteT BIY» (https://edu.vsu.ru) n/mnmn “MOOK BI'Y”
(https://mooc.vsu.ru),cepBuchl BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord n ap.),
3NEKTPOHHAas NoYyTa, MecceHaXepbl U COLICETH.

15. NMepeyYyeHb OCHOBHOM U AOMNOJNIHUTENBLHON NUTepaTypbl, PeCYpPCOB UHTEPHET, He-

00X0AUMBbIX ANt OCBOEHUSI AUCLMUNIIUHBI (Criucok numepamypbl 0hOPMISIEMCs 8 COOmM8emem-
suu ¢ mpebosaHusmu FOCT u ucnonb3yemcs obwiasi ckeosHasi Hymepauus 0115 ecex 8UO08 UCMOYHUKOS)

a) OCHOBHasA nutepartypa:

Ne n/n MICTOYHMK

1 Tarep A.A. ®nsmkoxmmus nonumepos /A.A.Tarep. - M. : HayuHbin mup, 2007, — 576 c.

0) oononHUTenbHas nuTepaTypa:

Ne n/n MCTOYHMK
> Kupees B.B. BeicokomonekynsipHble coeauHeHus / B..Kupees. — M. : Beiclwiag wkona , 1992. —
512 c.
3 MangenbkepH J1. Kpuctannuaaums nonumepos / J1.MaHgenbkepH. — M.-J1. : Xumunsa, 1966. — 336



https://info.vsu.ru/SRedirect/70442B28/edu.vsu.ru
https://mooc.vsu.ru),сервисы

C.
4 LWyp A.M. BeicokomonekynsapHble coeauHeHns / A.M.LlLyp. — M. : Beicwas wkona, 1981. — 656
C.
5 MpakTuKym No BbICOKOMOSEKYNAPHbIM coeauHeHnsm /nof pea. B. A. KabaHosa. - M.:
Xumunga, 1985. -224c¢.
6 Padmkos C.P.BeegeHue B ouaukoxumuio pactsopos nonumepos) C.P. Padukos, B.IT.
byaros, HO.6. MoHakoB. — M. : Hayka, 1978. 328 c.

B) MH(POPMAaLMOHHbIE 3M1EKTPOHHO-06pa3oBaTesibHble pecypchl (OuUManbHble PECYpPChbl MHTEPHET)*:

Ne n/n Pecypc
7 https://www.lib.vsu.ru - 3oHanbHasa Hay4Has 6ubnuoteka BI'Y.

http://www.en.edu.ru/ - EctecTBeHHO-Hay4HbIi 06pa3oBaTenbHbIVA NopTan - ABMSETCA COCTaBHOW YacTbio
8 depepanbHoro noptana "Poccuiickoe obpasoBaHue". CoaepXmT pecypcbl U CCbISIKU Ha pecypchbl Mo ecTe-

CTBEHHO-HaY4YHbIM AUCUMNNUHaM (PuU3nka, XuMusa 1 uonorns).

http://window.edu.ru/ - nHgpopmaLmoHHasa cuctema «EgnHoe okHO AocTyna k obpasoBaTenbHbIM pecyp-
camy».

http://www.elibrary.ru —Hay4yHas anektpoHHas 6ubnuoteka eLIBRARY.RU - kpynHeWwwmin poccuckuia
WHMOPMaLMOHHbBIV nopTan B 06nacTv Hayku, TEXHOMOrMKU, MeaMUMHbI 1 06pa3oBaHns, coaepXaluii pe-
10 depaTbl U NOMHbIE TEKCThI bonee 12 MNH. Hay4HbIX cTaTen u nybnukaumn. Ha nnatgopme eLIBRARY.RU
OOCTYNHbI 3MNeKTpoHHble Bepcumn 6onee 1400 pocCUMCKMX Hay4YHO-TEXHUYECKUX XKYpHAroB, B TOM 4ucre
6onee 500 >kypHanoB B OTKPbITOM JOCTYyMeE.

11 QYMK «Pusmko-xummus nonumepos» https://edu.vsu.ru/course/view.php?id=3491

16. NMepeyeHb y4eOHO-MeTOANYECKOro o6ecneyeHuss 4N CamoCcToATeNbHOM paboThbl
(y4yebHo-memoduyeckue pekomeHOayuu, nocobus, 3adaqyHUKU, MemoOUYeCKUe yKa3aHus 0 6bIMOJIHEHUI
rpakmu4eckux (KOHmMporsibHbIX) pabom u 0p.)

Ne n/n NcTouHunk

1 Mogenu ngeanbHbIX NONMMEpPHbIX Lienewn : y4ebHo-meToamyeckoe nocobue / BopoHex. roc. yH-
T; cocTt. O.E. CnpgopeHko .— BopoHex : UMML BI'Y, 2009 .— 55 c.

LectakoB A.C. ®nsmka nonumepos : y4ebHo-meToanveckoe nocobue / A.C. LLlectakos, I".B.

2 LaTtanos ; BopoHex. roc. yH-T .— BopoHex : N3gaTenscko-nonurpadunyeckmii LeHTp BopoHex-
CKOro rocyfapcTBeHHOro yHmsepcuteta, 2012 .— 53 c.

17. UHdopmaLMOHHbIE TEXHOOrMN, UCNOSIb3yeMble ANA peanuM3aumm y4yebHon auc-
LMNSINHBI, BKNOYasa nporpamMmmHoe obecnevyeHme u MHGpopMaLMOHHO-CNpaBOYHbIe
cuctembl (Npu HeO6XO0AMMOCTH)

Mpn peanuaauun ANCUMNINHBI UCNOMB3YOTCA Knaccuyeckme obpasoBaTenibHble TeX-
Homnormm 6e3 3amMeHbl ayaAnTOPHbIX 3aHATUI (Nekuun 1 nadopatopHblx 3aHaTuir) Ha OOT.
OCHOBHbIE TUMbI NEKUMIA — BBOAHbIE NEKUMM (B Havane m3yyvyeHnsa QuCumnninHbl) n MHQop-
MaLMOHHbIE NeKuMn C Bu3yanuaauuen (MynbTUMeOunHble npeseHTauuum). NpoBeaeHue
TEeKyLMX aTTecTauuin u NpoOMeEXyTOYHbIX aTTecTauuin ocylecTeBnsaeTcs B opMe YCTHOro
cobecegoBaHua no KNMM. CamocTtositTenbHast paboTa no BCeM pasgenam npegnonaraet
BbINOSTHEHNE 06a3aTeNbHbIX MMCbMEHHbIX OMAaLLHMUX 3a4aHuN.

Mpn peanusauumn y4yebHOW OUCUUNMANHBI UCMOSb3YHTCHA 3NEMEHTbl 3MEKTPOHHOMO
o0y4YeHnss N pasnnyHble OUCTaHLMOHHblIE Obpa3oBaTeribHbIE TEXHOMOrMM, No3BonsoLme
obecneunBatb onocpegoBaHHOE B3aMMOLEWCTBME (Ha pacCTOsHWW) npenojasaTenent u
obyyvaloLNXCs, BKIOYAs MHCTPYMEHTbI 3NIEKTPOHHON MHGOPMaLMOHHO-06pa3oBaTenbHON
cpeabl BI'Y «3nektpoHHbii yHuBepcuteT BIY» (https://edu.vsu.ru) n/mnmn “MOOK BI'Y”
(https://mooc.vsu.ru), nposegeHne BebuHapoB, BUAEOKOHMEPEHUMI (B TOM YuMcrie C npu-
MeHeHueMm cepsucos Zoom, Discord u ap.), B3aMmogencrane B couceTsax, nocpencTsoM
3NEKTPOHHOM NOYTbl, MECCEHKEPOB.

18. MaTepMaanO-TeXHM‘-IeCKOG obecneyvyeHue ANCUUNININHDBI:
KOMI‘IbI‘OTep C NporpaMMHbIM obecneyeHnem, ¢ BbIXOOOM B MHTepHeT, MyJ'IbTI/IMeD,I/II;IHaﬂ TEXHUKA.


http://www.en.edu.ru/
http://window.edu.ru/
http://www.elibrary.ru/
https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=2521&TERM=%D0%A8%D0%B5%D1%81%D1%82%D0%B0%D0%BA%D0%BE%D0%B2,%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%20%D0%A1%D1%82%D0%B0%D0%BD%D0%B8%D1%81%D0%BB%D0%B0%D0%B2%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://info.vsu.ru/SRedirect/70442B28/edu.vsu.ru
https://info.vsu.ru/SRedirect/70442B28/mooc.vsu.ru

19. OueHo4HbIe cpeacTBa ANs NPoBeAEeHUA TeKYLen 1 NPOMEXYTOYHOM aTTecTauum

Ne HanmeHoBaHune Komne- NHuankaTop(bl) OueHouHble cpeacTBa
n/n pasgena OQuCUMnvHbI TeHUMA(M) | OOCTMKEHUS
(moayns) KOMMeTeHummn
1 MBKoCTb NONUMEpPHbBIX Lenen MKB-1 MKB-1.1 [omaliHne 3apaHus
MKB-3 MKB-1.2 TecToBble 3a0aHUA
MKB-3.1
MKB-3.2
2 ArperaTHble, pa3oBble U husmye- MKB-1 MKB-1.1 JomawHre 3agaHus
CKMe COCTOSIHUSA MONnMmMepoB MKB-3 MKB-1.2 [MpakTnko-opneHTMpoBaHHbIE
MNKB-3.1 3agaHus
NKB-3.2 TecToBble 3a4aHMA
3 OcobeHHOCTM KpucTannmsaumm no- MKB-1 MNKB-1.1 [JomalwHne 3agaHus
nnvepoB. CBOWCTBa KpucTannmye- MKB-3 MKB-1.2 TecToBbIE 3a4aHNA
CKMX NOSIMMEpPOB MKB-3.1
MKB-3.2
4 CTteknoobpasHoe cocTossHME Nosu- MKB-1 MNKB-1.1 [JomaliHne 3aganus
MEpPOB. MKB-3 MKB-1.2 [MpakTKko-OpUEeHTUPOBaHHbIE
MKB-3.1 3agaHud
MKB-3.2 TecToBble 3a0aHUA
5 BbicokoanacTuyeckoe cocTosiHue MKB-1 MKB-1.1 [omallHne 3apaHus
NnosIMMepoB. MKB-3 MKB-1.2 TecToBble 3agaHuA
MKB-3.1
MKB-3.2
6 CaoiicTBa NONUMeEPHbIX AN3NeKTpu- MKB-1 MKB-1.1 [JomallHne 3apaHus
KoB MKB-3 MKB-1.2 MpaKTUKO-OpMEeHTUPOBaHHbIE
MNKB-3.1 3agaHusa
NKB-3.2 TecToBblE 3agaHMA
7 Monnmepsbl ¢ cobcTBeHHOM anekTpu- | MKB-1 MKB-1.1 [omaluHne 3agaHuns
YecKoKn NPOBOANMOCTbLIO MKB-3 MKB-1.2 [MpakTKko-OpUEeHTUPOBaHHbIE
MNKB-3.1 3agaHus
NKB-3.2 TecToBble 3agaHnA

20. TunoBble OLueHOYHble cpeAcTBa U MeToAMYeCcKue maTepuanbl, onpeaensowme
npouenypbl oleHUuBaHuA

OueHka 3HaHW, YMEHUIN U HABbLIKOB, XapakTepuaylowasa atanbl popMMpoBaHNS KOM-
neTeHUMn B pamMmKax N3ydeHns OUCLMNnHbI OCYLLIECTBIISIETCA B XOA4€ TEKYLLEN N NPOMEXY-
TOYHOM aTTecTaLlun.

Tekywaa atTectauma npoBOAUTCS B COOTBETCTBMM C [1oNoXeHMem o Tekylien atre-
cTauumn obyyarowmxcs no nporpaMmmam Bbiclero obpasoBaHus BopoHexckoro rocygapcT-
BEHHOro yHMBepcuTteTa. Tekyliasa atrectaums npoBoanTcs B opMe: YCTHOro onpoca (MH-
anBuayanbHbI onpoc); nabopaTtopHble paboTbl; OLEHKN pe3ynbTaToB NpakTU4YecKkon aes-
TENbHOCTW.

[MpomexyTodHaa atTecTaumsi NPoOBOAMTCA B COOTBETCTBUMU C [lonoxeHuem o npome-
XKYTOYHOWM aTTecTaumm oby4varomnxcsa no nporpaMmmam BbiCLLEro obpa3oBaHus.

KOHTpOMbHO-U3MepuTenbHble MaTepuanbl NPOMEXYTOYHOW aTTecTaumm BKIIOYaloT B
cebsa TeopeTnyeckme BOMNPOCHI, MO3BOMSAKLINE OLEHUTb YPOBEHb MOJTYYEHHbLIX 3HAHUN U
npakTu4yeckoe 3ajaHue, No3BosisiloLEee OLEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn oueHnBaHNN UCNONb3YHTCA Ka4eCTBEHHbIE LUKanbl OLeHOK. Kputepum oueHMBaHus
npueedeHbl B n. 20.2. lNpn peanusaumm OUCUNNIIMHBI C NPUMEHEHNEM ANCTAHLMOHHbIX
obpasoBaTesnbHbIX TEXHOSOMMI OLEHKM 3a 3K3aMeH/3a4eT MOryT ObiTb BbICTaBIEHbI NO pe-
3ynbTatam TEeKyLLen aTTectaunmn obyyatoLlerocs B CEMeCTpe.



20.1. TeKywWwuin KOHTPOIb ycneBaeMocCTun

[nsa oueHnBaHUA pe3ynbTaToB 0Oy4EeHUS NCNONb3YIOTCA CriefyoLlme nokasaTenu:
1) s3HaHMe yyebGHOro maTepmana v BnageHue NoHATUIHBIM annapaToM Hayku O nonumepax;;
2) ymeHue cBs3biBaTb TEOPUIO C MPAaKTUKOW;
3) yMeHne nnnicTpmMpoBaTth OTBET NpuMepamu, paktamm, JaHHBIMU Hay4YHbIX UCCNeaoBaHWNA;
4) yMeHMe NPUMEHATb TEOPETUYECKNE 3HAHUS, peLlaTb NpakTUYeckue 3agaqu;
5) BnageHue cnocobamu cuHTE3a MONMMMEPOB U MeTogaMuM UX UCCNenoBaHus; OaHHble KpUTEpUU B
OonbLUel CTENEHN OTHOCATCS K 3K3aMeHy

20.2 NMpomexyToyHaa aTrectauus

MepeyeHbL BONPOCOB K 3a4eTy:

1. Makpomonekyna kak manas MUKPOCKONuyeckas cuctema: MUKPOBPOYHOBCKOE ABWKEHWE, BENUYMHbI
Xapakrepusylowme pasmepbl Makpomornekynbl. KoHdurypauus, nokansHble u rnobanbHble KoHgOop-
MaLuu MakpoMOreKyn.

2. TwbkoCTb MakpoMOIeKysbl: MOBOPOTHO-M30MEPHbIA MeXaHn3M rmbkocTu, bapbepbl BpaLLeHus, nx

NpoHMUaeMocCTb. [1epCUCTEHTHBIN MeXaHU3M rMbKOCTW.

Mogenu nonumepHbix uenen. CBO6OAHOCOUNEHEHHAA MOAENb MOMMEPHON Lienu.

Mogenb nonumepHOn uenu ¢ PUKCMPOBAHHbLIM BaneHTHbIM YIIIOM.

Mogenb nonumMepHON Lenmn ¢ 3aTOPMOXEHHbIM BHYTPeHHUM BpaLleHnem. CermeHT KyHa. Qkcnepu-

MeHTanbLHoe onpegeneHve BenmimHel cermeHTa KyHa.

6. [MepCUCTEHTHbIM MexaHn3M rMbKOCTM NnonnMepHon Lenu. NepcncTteHTHas mogens NONMMEPHON Lenu
N ee xapakTepucTuku. [epcncteHTHasa AnnHa Kak KOnmM4ecTBEHHasa XapaKkTepucTnka ruékocTu nonu-
mMepHol uenu. CBA3b NEPCUCTEHTHOM ONMHbI C BENMYMHON cermeHTa KyHa.

7. ®DyHKUMA pacnpedeneHus Ana pacCcTosHUA MeXay KoHLaMy ngeanbHOW NoNMMEpPHOW Lenun. QHTPo-
nus 1 cBo6oAHAasA 3HEPrusa ngeanbHON NONMMEPHON Lienu

8. OHTponus n ceoboaHas aHeprns naeanbHOW NOIMMEPHON Lenu. YNpyrocTb naeasnbHON NONIMMEPHON
uenu.

9. KoonepaTtuBHbIN Nepexoq cnupanb-knyook.

10. PeanbHble nonumepHble uenu. Belumcnenne nigekca ®nopu Ansa peansHOW NONMMEPHON Lienm

11. CkeWnuHrosble 3aKoHbl. LLIabnoH cKkelnMHroBoro 3akoHa. SHTPONUS NONMMEPHOW Lienn 3axBavyeHHON
nonoctbio. CBo6oAHaA aHeprMs NONMMEPHON Leny 3axBavyeHHON NonocTbHO.

12. CkeWnuHroBble 3aKOHbl. YNPYrocTb NONMMEPHON Lenu - criydyan manbix pacTsxeHun. Cnyyan nge-
anbHOW 1 peanbHOW NONUMEPHON Lienu.

13. CKeWnuHroBble 3aKOHbl. YNPYrocTb NONIMMEPHON Lienu - cnyvan 6onblwimx pactsxeHuin. bnobel. Cny-
Yyan ngeanbHoOM N pearbHOW NOSIMMEPHON LiEnM.

14. ®a3oBble nepexodbl NEPBOro U BTOporo poaa. KayecTtBeHHble oTnNnyns Mexay asoBbiMu nepexo-
AaMu NepBoro 1 BTOPOro poaa.

15. MNpepcTtaBneHue o «TeTa» TemnepaTtype.

16. KoHdopMaumoHHble nepexodbl B ruaporensx. BHyTpeHHsAst n cBoboaHas aHeprus nonnMMepHon Lenw.

17. KoHdopmaumoHHble nepexodbl B rugporensx. PaBHoBecHas cteneHb HabyxaHus NONUMMEPHOro Kny6-
Ka.

18. MNepexoa knybok - rmobyna. SHTponusa 1 cBobogHas aHepPrus NONMMEpPHON Leny B6nnsm Toukn nepe-
xopaa.

19. lMNMepexopn knybok - rmobyna. AHann3 nepexoga Anst rMbKUx MOMeKyrl.

20. MNepexopn kNybok - rmobyna. AHanua nepexoaa ang *XeCTKMX MOSEKyI.

21. TNnoTHble 1 dpakTanbHble reoMmeTpuyeckne oobekTbl. PpakTanbHas pa3MepHOCTb peanbHOro 1 nae-
anbHOro NoNMMepHoro Knybka, NonMMepHow rnobynebl.

22. ArperaTHble COCTOSIHUS HU3KOMOMEKYIAPHBLIX U BLICOKOMOIIEKYISPHLIX BELLECTB. Xapakrep TennoBo-
ro ABWXEHUS B HU3KOMOIEKYIAPHBLIX U BbICOKOMOJIEKYNSAPHBIX BELLECTBAX.

23. ArperaTtHble, ha3oBble U (PU3NYEeCKNe COCTOAHMS MOSTMMEPOB.

24. OcoBeHHOCTUN KpUCTaNINYeCcKOro COCTOSIHUS NONIMMEPOB.

25. HagmonekynsipHas CTpyKTypa amop@HbIX NOfIMMepoB.

26. HagMonekynsapHas CTpyKTypa Kpuctannmyeckmx nonumepoB. CTeneHb KpUCTanInyHoCTu.

27. HagmonekynsipHas CTpyKTypa amop@HbIX NOfIMMepOoB.

28. Kpuctannusaumsi nonumepos. YpaBHeHne Aspaamu - Konimoropoa. ®r3nyecknii CMbICIT BXOASLLUX B
Hero napameTpoB.

29. CreknoBaHvne NONMMEpPOB.

30. [ewcTBue Harpyskn Ha nonuMep: TepMoMexaHudeckasi Kpyusasi, Pusnm4eckne CoCTosAHUSA NOMMEPOB.
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31. Buabl gedopmauum TBEpAbIX Ten. QHepreTuyeckasi npupoaa gedopmaunm HA3KOMOSEKYIAPHbBIX

TBEepAbIX Ten.

32. Ctatuctuyeckas Teopusi BbICOKOIIACTUYHOCTU: SHTPOMUSI U CBOGOAHAs 3HEPIUs MONMMEPHON Lienu.
33. Ctatuctuyeckas Teopus BbICOKOIIaCTUYHOCTU: 3aKoH MyKa Ans BblAeneHHO NoNMMEPHON Lienu.

34. Ctatuctuyeckas Teopusi BbICOKOIIaCTUYHOCTU: CBOGOAHAsA 3HEpPrns pacTAHYThIX NONIMMEPHBLIX CETOK.
35. Ctatuctuyeckas Teopusi BbICOKOIIaCTUYHOCTU: OCHOBHOE ypaBHEHME CTaTUCTUYECKO TEOPUN BbICO-

KO3J1aCTUYHOCTW.

36. OnacTMYHOCTb peanbHOro kaydyka. CpaBHeHWE Teopun C AKCNEPUMEHTOM.
37. PenakcalMOHHblE CBOMCTBA NONNUMEPOB: NPUMEPLI PpeNakCaLMOHHbIX NPOLECCOB AN NPOCTbIX CUC-

TeMm. Bpemsa penakcauumu.

38. PenakcauunoHHble npoLecchl A CNoXHbIX cuctem. CnekTp BpemeH penakcaumn. OCHOBHbIE penak-

CaLUMOHHble npouecchbl B NONIMMEpPHbIX CUCTEMAX.

39. PenakcaunoOHHbIN Xapakrtep nepexoaa nonmmMmepa m3 BbiICOKO3J1TaCTUHYECKOIo COCTOAHUA B CTEKIoo0-

pasHoe. Teopusa BonbkeHwTenHa - NTuubiHa.
40. Teopus cTeknoobpasHoro coctosHns XKypkosa.

41. XapaKTepI/ICTI/IKVI NPOYHOCTN MaTepuanoB: npenes Nnpo4YHOCTN, AOJNITOBEYHOCTb, CTaTU4eCkaa n AnHa-

Muyeckasi yctanocTb matepuana. Teopus [pucuTca.

42. Teopusa Npudmutca. ConoctaBnenune teopun pucurtca ¢ IKCNEPUMEHTOM.
43. Teopwus paspyeHus nonmmepos XKypkoa. TepMOdnyKTyaLMOHHbI MEXaHN3M pa3pyLLIEHUs nonu-

MepoB.
44, Paspylenune nonumepos no N'ynio n bapTteHesy.
45, flBneHune BbIHY>XAEHHOW BbICOKOANACTUYHOCTU. YpaBHeHne AnekcaHaposa.
46. MonuconpsikeHHble NONUMMEpPbl C BbIPOXAEHHBIMU U HEBBLIPOXXAEHHLIMWU OCHOBHBLIMW COCTOSI-
HUAMW.

[lna oueHMBaHMA pe3ynbTaToB 00y4YeHUs Ha 3a4eTe UCMOSb3yeTCcsl — 3a4TEHO, HE 3a4TEHO.
CooTHoLLEeHMe nokasaTenen, KPUTEPUEB U LLKasbl OLeHMBAHWUSI pe3ynbTaToB 00y4YeHus.

YpoBeHb
Kputepun oLeHnBaHUA KOMNETEHL M cpopmumpo- LLikana oueHok
BaHHOCTU
KOMMEeTEeHLUMN
O6yvarowmincs B NoSTHONM mMepe BrageeT NOHATUMWHBLIM annapa- | [loBblweH- 3auTeHo
TOM AaHHOM 06nacTy Haykum (TeOpeTMYECKMMW OCHOBaMW OWUC- | HbI YPOBEHb
UMNAnHBLL), cnocobeH  mMnncTpupoBaTb OTBET NpumMepamu,
akTamMu, AaHHbIMU Hay4YHbIX MCCrefoBaHWWA, MPUMEHATb Teo-
peTnyeckne 3HaHuUA ONS pelleHus npakTuyecknx 3agad B 06-
nactn omM3nKo-XMmMmm NoIMMEpPOB.
Ob6yuatowminca BnageeT MOHATUNHBIM annapaTtoM AaHHoW 06- BaszoBbin 3a4yteHo
nacTn Hayku (TeopeTmyeckMMyM OCHOBaMW AUCUMMAMHbI), CNOCO- YPOBEHb
GeH onpeaensTb onTMMarbHbIE YCNOBUS NPOBEAEHUSA CUHTE3a U
aHanusa, gonyckaeT OLWMOKM Npyv ONMCaHMM KOHKPETHOW anna-
paTypbl, MICNOSIb3YEMOM B (OU3NKO-XUMUN NOSTMMEPOB.
Obyualowminca BnageeT YacTUYHO TeopeTudeckuMmn ocHosamu | [Moporosbiv 3auTeHo
ONCUMNNKUHBI, bparmeHTapHO cnocobeH onpefenatb OnTU- YpOBEHb
MarnbHble YCroBuUsi NpoBeAEHNsT (PU3NKO-XMMUM NONIMMEPOB, He
yMeeT yCTaHaBNuBaTb CBA3b MeXAy 3HAaHUAMW OCHOB XMMUMK U
PU3NKM 1 06NacTAMU NPUMEHEHUSA ITUX 3HAHUMN.
Ob6y4arowmnca SeMOHCTPUPYET OTPbIBOYHbIE, oparMeHTapHbIe - He 3auTeHo

3HaHusA, gonyckaet rpybble owmnbku.

OueHka 3HaHW, YMEHUIN 1 HABbLIKOB, XapakTepusyLwas atanbl opMMPOBaHMUS KOMNETEHLNN
B pamKax M3y4YeHus OUCLUNIINHBI OCYLLECTBMSETCA B XO4e TeKyllerh 1 NpOMEXyTOYHOW aTtTecTa-

L.

Tekywaa atrectaumsi NPOBOAUTCA B COOTBETCTBMM C [lonoXeHnem O Tekylien aTTectauuu
oby4aroLmxcs no nporpaMmmam BbiCLLEro obpasoBaHna BopoHEXKCKOro rocyjapCcTBEHHOIO YHUBEP-
cuteTta. Tekylas atTectauusa npoBoauTCs B (OpMe: ycTHOro onpoca (MHAMBMAYarnbHbIN onpoc); nabo-
paTopHble paboThl; OLEHKU pe3ynbTaToB NPaKTMYEecKon aesTensHoCcTU (Kypcosas paboTa). Kputepum oue-

HUBaAHUA NpuBeOeHbl Bbille.




MpomMexyTouHas aTTecTauusi NPOBOAUTCS B COOTBETCTBMM C [TONOXEHNEM O NMPOMEXYTOYHOM
aTTecTauum obyyatoLmxcsi No Nporpammam BbicLLero o6pasoBaHus.

KOHTponbHoO-n3MepuTenbHble MaTepuarnbl MPOMEXYTOYHOW aTTecTauun BKNoYalT B cebs
TEeopeTMYecKkMe BOMPOChHI, NO3BOMSIOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWUIA U NpaKTUYeckoe
3afaHune, No3BoNSoLLEee OLEHUTb CTeNeHb CHOPMUPOBAHHOCTU YMEHWI 1 HABbLIKOB.

Mpy OLEeHNBaHUWN UCMONb3YIOTCA KAaYeCTBEHHbIE LuKarbl oueHoK. Kputepun oueHuBaHus npveese-
Hbl BbILLE.



