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Pabouas mporpamma rnpenHa3zHavyeHa JJIs CTYACHTOB OYHOM (POpPMBI OOYYEHHUs MO HAIPABICHUIO
nonarotoBku 03.03.02 dusuka npoduis «Pu3rka KOHASHCHPOBAHHOTO COCTOSHUS BEIIECTBa» B 5, 6 ce-
MecTpax 3 Kypca.

PaGouas nporpamma coctapiieHa ¢ yueToM DeepanbHOro rocyJapCTBEHHOTO 00pa3oBaTeIbHOIO
cragnapra ®I'OC 3++ Briciiero odbpaszoBanus o Hanpasienuro 03.03.02 dusnka (ypoBeHb OakanaBpua-
Ta), YTBEP>KJEHHOr0 Npuka3oM MuHucTepcTBa 00pazoBaHus U Hayku Poccuiickoit @enepanuu 7 aBrycra
2020r. Ne 891, xoropsrii 3apeructpupoBad B Muntocte P® 24 asrycra 2020 r., perucrpallOHHBII

Ne 59412.
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1. I]enw u 3a0auu oceoenus oucyuniaunsl (Mooyis)

Heap kypca — o3HaKoMIIeHHE OakajaaBpOB, CICLHATUZUPYIOMIUXCS MO0 (PU3MKE KOHIEHCUPOBAHHO-
rO COCTOSHUS, C TEPMHHOJOTHEH, IKCIIEPUMEHTATHHBIMA U TEOPETUYECKUMHU METOAaMH (DH3UKU MEXK-
(ha3HbIX ABJICHUI B paBHOBECHBIX CHCTEMaX.

3agaua Kypca 03HAaKOMUTH CTYJICHTOB C OCHOBHBIMH MOHSATHSAMH U METOJaMH M3Y4YCHHS Mexdas-
HBIX SIBJICHUN B PaBHOBECHBIX YCIIOBHUSIX, XapaKTepUCTUKaMHU Mex(pa3HOro cios (M30bITOUHbIE TEPMOIU-
HAMUYECKHE MOTCHIIMAIBI, TTIOBEPXHOCTHOE HANPSHKEHUE M HATSHKCHHE, ancopOnus u T.1.), GpyHaameH-
TaJbHBIMU YPAaBHEHHMSIMH TEPMOJMHAMUKH MOBEPXHOCTHBIX SBJIEHUH, METOJAMHU pacueTra ajcopouuu, a
TaK)K€ C METOJIaMH OTIPEJICIICHHS] COCTaBa MOBEPXHOCTHOIO cJiosi. B 3aauy crienikypca BXOJIUT TaKKe U3-
JI0’KeHHE OCHOBHBIX nocTixkeHui B KBI'Y no ¢usuke Mexda3HbIX SBICHHM.

Kpome Toro, moAroToBka K MpakTUYECKUM 3aHATHIM TPeOyeT OT OakaaaBpOB M3YYCHHE KYPHAIb-
HBIX CTaTel U MEePEBOIOB C HMHOCTPAHHOTO SA3bIKa HAYYHBIX CTaTeH, BHICTYIUICHUS C JIOKJIaJaMU Ha Mpak-
TUYECKUX 3aHITUSX.

2. Mecmo oucyunnunwt 6 cmpykmype OIIOII BO

JlucuumniuHa OTHOCUTCS K 0a30BOM YacTH U SBJISETCS OJHOM U3 TUCIUILIMH, (OPMHUPYIOMIHUX MPO-
(deccuoHaNbHBIC 3HAHWS W HABBIKU, XapaKTepHbIE IS OakalaBpOB IO HAMPABICHHUIO IOJTOTOBKU
03.03.02 ®dusuka.

W3ydyeHne MaHHOW MUCIUIUTMHBI 0a3uPyeTCsl Ha CICAYIOIUX AUCHHILIUHAX: «MojekynsapHas (u-
3ukay; «/luddepennmanbubie ypaBHEHNS, BAPUAIIMOHHOE UCYUCIICHUE)» U AP.

JucnumimHa u3ydaercs Ha 3 Kypce B 5 U 6 cemectpax. JMCIMILINHA TPENOAASTCS MOCPEACTBOM
YTeHUS JIEKUUH U POBEACHUS TPAKTHUECKUX 3aHATHI.

Ha sieknusix n3nararoTcst OCHOBHBIE ITOJIOXKEHHS TEOPETUICCKOTO MaTepHara.

[IpakTuueckue 3aHATHS HANpaBICHb Ha 3aKpEIUICHHE JICKIIMOHHOTO MaTepuaia, OCBOCHHE OCHOB-
HBIX CIIOCOOOB PEIICHUS TEOPETHUSCKUX M IKCIICPUMEHTAILHBIX 33124 110 JAHHOMY KYpCY.

3. Tpebosanusn K pe3ynomamam 0ce0eHUs OUCUUNIUHBL (MOOYIs)
[Iporiecc n3ydeHus: AUCIUIUIMHBI HAMpaBiieH Ha (OPMUPOBAHUE DJIEMEHTOB CIEIYIONIUX KOMIIE-

tenuuii B cootBeTcTBHH ¢ PI'OC BO 1 OINOIT BO 1o nanHOMy HampaBJI€HUIO TOATOTOBKHU:

npogdeccuonaapubix (IIKC):
CIOCOOEH HCIOIb30BaTh COBPEMEHHBIE METO bl HCCIIEOBAHUS CBOICTB KOHIEHCUPOBAHHBIX Cpejl, aHa-
JM3a MeX(a3HbIX IPOLECCOB U B3auMoAelcTBUs n3nyueHuit ¢ BemectsoM (ITIKC-1).

B PE3YIbTATC OCBOCHUA TUCHUIIJIMHBL 06yqa101111/1171051 JOJIKCH:
3HaTh: TEPMHUHOJIOTUIO, SKCIICPUMCECHTAJIBHBIC U TCOPCTUUCCKHUE MCTOAbI (I)I/I3I/IKI/I MC)K(I)EBHBIX SIBIICHUM U

(ha30BBIX MEPEXO/IOB B PABHOBECHBIX CHCTEMAX.
YMeTh: yMeTh BBIOUpATh CIIOCOOBI OMPE/ICIICHHS TapaMeTPOB, XapaKTePU3YIONINX B3aUMOJICHCTBUS pa3-
JTUYHBIX (a3.

B.]Ia[leTb: OCHOBHBIMH INOHATHAMHU U METOAAMHU U3YUCHUS Mem(bammx SIBIICHUM B PaBHOBECHBIX YCJIOBU-
AX; XapaKTCPUCTHUKAMU MC)K(I)BBHOFO CJI04, (bYHIlaMCHTaJ'ILHBIMI/I YpaBHCHUAMH TCPMOANHAMUKHU MTOBEPX-
HOCTHBIX HBH@HI/If/i, METOJaMH pacu€Ta MOBEPXHOCTHBIX XapaKTCPUCTUK.

IIpuoOpecTH ONBIT: SKCIEPUMEHTAIBHBIX U TEOPETUUECKUX HCCIIEAOBAHUN MOBEPXHOCTEN TOMOTE€HHBIX
Y T€TEPOTEHHBIX CUCTEM, a TAK)KE UHTEPITPETALNMI MOJYYEHHBIX PE3YJIbTATOB.



4. Cooeprrcanue u cmpykmypa oucyuniunsl (Mooyns)

Taonuya 1. Codepiwcanue oucyunaunot (Mooyns) «Beedenue é puzuxy mexncpaznvix asnenuily, nepe-
YeHb OUEHOUHDBIX CPEOCME U KOHMPOIUPYEMbIX KOMHEMEeH YU

Ne pas- HaumenoBanue Coneprxanue pasjena Kon ®opma
Jena paszena KOHTpO- TEKYLIETro
JIMpyeEMOM KOHTPOJIA
KOMIIETEH-
M (WK €€
YaCTH)

1 Beenenue. Ilpen- EctecTBeHHBIE HayKM W METOIBI (PU3UKH IIKC-1 13, PK, T,
MeT 1 MeTobl pu- | Mexkdasubix sBiaeHuit (OPMS). Ousnyeckue K, KP
3UKU MK (Pa3HBIX SIBJICHUSI B M@XK(a3HOM Cclioe. DKCIepUMEH-

SIBJICHUI. TalbHbIE METOJAbl H3y4YEHHUS MexK(pa3HbIX
rpanui]. HaydHoe 3HaueHHEe W TMpakTHUe-
ckoe npumenenne OM4.

2 Knaccudukanms Knaccudukanus ¢pa3zoBsix nepexoaos mno B. [IKC-1

(ha30BBIX MTEpexo- Cemenuenko. JlokpuTHuecKue, KpUTHYE-
JIOB. CKHE, 3aKpUTHUYECKHUE (Pa30BbIE TMEPEXOJIbI.

JleTepMUHAHT yCTOMYMBOCTH, KOIPPHUIIH-
eHThl ycroiumBocTH. Kiaccupukamms da-
30BbIX TepexoioB 1o 1. Opendecry. Dazo-
BbI€ TIEPEXOJIbI IEPBOTO U BTOPOTO POJIA.

3 Tepmoannamuka. TepMoauHamMuyecKass CUCTEMA U IMAPAMET- [KC-1 I3, PK, T,
OcHoBHBIE CcBeIe- pbl coCTOAHMS. TepMOIMHAMHUYECKOE paB- K, KP
HUS U3 TEPMOJIMHA- | HOBecue. BHyTpeHHsisi sHeprus. Pabora.

MUKH. Tennooomen. MaccoobmeH.

4 3aKkoHBl TEPMOJU- | 3aKOHBI TEPMOJAMHAMHUKU. TepMoauHaMMU- [IKC-1 I3, PK, T,
HaMUKHU. TepMoJu- | YeCKHE MOTEHIMANbl U UX HUCIOJIb30BAHKE B K, KP
HaMHUYECKHe no- | ®MSI. Ypasuenue ['u66ca — Jlrorema.

TEHIIMAJIBI.

5 TBepavle Tena xkpu- | Hekoropele cBeneHHs 0 KpUCTaLiax. Diie- I[KC-1 | A3, PK, T,
CTaJUNINYECKHE U | MEHTBl TE€OMETPUM KPHUCTAIUIMYECKOU pe- K, KP
amopdHbIe. MIETKU. DJIEMEHThl CUMMETpUH. PeanbHbIe

Kpuctaibl.  JleQekTsl KpUCTAITUYECKUX
pEIIETOK.

6 Tunsl cBsi3eit B Mo- | Tunsl cBsizu B Mojekynax. Knaccudukanus IIKC-1 | I3, PK, T,
nekynax. Kiaccu- | TBEpIbIX TeJ MO THIAaM CBSI3U: MOJIEKYJSp- K, KP
¢duKanus TBEPABIX | HbIE KPUCTAIUIBI, KPUCTAIIBI C BOJOPOIHON
TEeJI 110 TUIIaM CBSI3U | CBSI3bIO, KOBAJIEHTHBIE M MOHHBIE KpUCTaJ-

CTPYKTYPHBIX €IU- | Jibl, METAJLJIbI.
HUII.

7 Mopdonorus mo- Bunsl MexdaszHbIX TpaHUI[ B OJHOKOMIIO- I[IKC-1 113, PK, T,

BEPXHOCTEM pa3jie- | HEHTHbIX cucrteMax. CTpykTypa TI'paHHIIbI K, KP

108 da3.

pazzaena kpucrami-nap. Mexdasnas rpanu-
na Kpucrau—paciuiaB. IloBepxHOCTh pa3-
Jies1a JKUAKOCTb—TIap.




8 OCHOBHBIE XapaK- [ToBepxHocTHOE HamnpspbkeHue. M3orepmu- [IKC-1 3, PK, T,
TEPUCTUKU MEXK- gyeckas pabora oOpa3oBaHUS MOBEPXHOCTH. K, KP
¢azHoro cios. [ToBepxHocTHOe  HarskeHue.  Dopmyia

bakkepa. WM30bITOuHBIE TOBEPXHOCTHBIC
TePMOJAMHAMHYECKHUE TMOTeHIHaNbl. CBs3b
MEXY Yim ¥ fo U MEXIY C U fo.

9 TepmoanHamuka JIBa MeToa U3y4eHust TEpMOIMHAMUKHI [KC-1 3, PK, T,
IJIOCKOTO Mexda3z- | Mexkda3HbIX ABICHUH. MeTos pa3aensio- K, KP
HOT'O CJIOA. et moBepxuoctu (Meto ['nb66¢ca). Meron

CJI0Sl KOHEUHO TonmuHel (MeToq Ban — nep
— Baanbca — I'yrenreiima - Pycanosa).

10 AncopOunoHHoe Ancopbumonnoe ypaBHenue ['u6oca. Cssizb [KC-1 3, PK, T,

ypaBHeHue ['u66ca | Mexay pa3lIUYyHBIMA BapHaHTaMH OIpe[e- K, KP
JICHHSI aJICOPOITHH.

11 PaBHOBecue mex- VYpaBHeHHus KanuuspHOCTH. HekoTopeie ITIKC-1 I3, PK, T,
(hasubIX rpaHuL. MPUMEHEHUS YPABHEHUN KaTMJUIIPHOCTH. K, KP

12 TepMmoauHamuka ®opmyia Tomcona. dyHnameHTaIbHbIE I[IKC-1 | A3, PK, T,
HWCKPUBIIEHHOTO MO- K, KP

BCPXHOCTHOI'O CJIOA.

TEPMOJIMHAMUYECKUE COOTHOIICHUS IS
cepuueckoil MOBEpXHOCTH pazfena ¢as.

B rpade 5 npuBogsTcs manupyembie GOPMBI TEKYIIETO KOHTPOJIS. BIMOTHEHHE JOMAITHETO 3a1aHHS
(13), xomnmoxBuyma (K), rectuposanus (T), pyoexusiit kontpois (PK), kypcoBas padora (KP) u 1.1.

Ha u3yuenue xypca orBoautcs 216 yacos (6 3.e.), U3 HUX: KOHTakTHast paborta 136 4., B TOM yucie
JIEKIIMOHHBIX — 68 4acoB; NMpaKTHUYECKUX (CEMHHAPCKHUX) — 68 4acoB; caMoCTOsTeNbHAs paboTa CTyIeHTa
80 wacoB; 3aBepiaeTcs 3aueTamMu B 5 u 6 cemectpax u 3auetoM 1o KP B 5 cemectpe.

CrtpykTrypa aucuunannsl (MoayJis) «Beenenue B puznky Mex@asHbIX sBJIEHUI»
Taonuya 2. Oowan mpyooemxocms OuCUUnIUHBL cocmaennem 6 3auemnsix eounuy (216 uacoe)

TpynoeMKOCTh, 4acOB / 3a4E€THBIX €IMHHI]

Bua pabotsl

5 cemecTp 6 cemecTp BCETO
O0mas TpynoemMkocTh (B 3auer- 108 108 216
HBIX eIMHUIAX)
KonraktHas pabora (B yacax): 51 85 136
Jlexyuu (J1) 34 34 68
Ilpakmuueckue 3auamus (113) 17 51 68

He npedycmompensi
He npedycmompenvi

He npedycmompensi
He npedycmompenvi

Cemunapckue 3ansamus (C3) He npedycmompetvi
Jlabopamopuwvie pabomut (JIP)
CamocrosiTesbHasi padora 57 23 30
(B yacax):

PacuetHo-rpaduueckoe 3aianue
Pedepar (P)

Dcce (D)

KonTponsnas pabora (KP)
CamocrosaTenbHOE U3yueHHE pasjie-
JIOB

Kypcosoii npoekt (KII), 28

He npedycmompenvi

20




KkypcoBas pabora (KP)
[ToaroroBka u MPoXoXkKaCHNUE 9 9 18
MIPOMEKYTOUYHON aTTECTAIlUU
Buja npomexyTo4HOii aTTecTanuu 3auernl B
3auer 3auer 5 u 6 cemecTpax,
3auver mo KP 3auyer no
KP B 5 cem.

Tabauua 3. Jlekyuonnie 3auamus

No paz- HanmenoBanue Conepxanue pazjena
Jena paszena
5 u 6-011 ceMecTpbl

1 Beenenue. [Ipeamer ¢u- | EcrecTBeHHBIC HAYKH U METOBI (PU3UKU MEK(a3HBIX SBICHUH
3UKU MeX(pa3HbIX siBie- | (PMS). duszmdeckue sBiIcHUS B Mexda3sHOM cioe. Bumis
HUH. MeX(]a3HBIX TpPaHUI] B OJHOKOMIIOHEHTHOW CHCTeME. DKCIie-

pUMEHTANIbHBIE METO/IbI U3ydeHHs] MexK(da3HbIX rpanuil. Hayu-
HOE 3HAYEHUE U NpaKkThyeckoe npumeHenue GM.

2 Knaccudukanus dazo- Knaccudukanus dazosbix nepexonon no B. Cemenuenko. [o-

BBIX [1EPEXO0/I0B. KpUTUYECKHE, KPUTHYECKHE, 3aKpuTHdeckue mnepexonanl. [le-
TEPMHHAHT YCTOWYMBOCTU, KOA(D(PUIIMEHTH YCTOMUUBOCTH.
Knaccudukanus ¢azoBbix nepexonoB mno I1. Opendecry. Da-
30BbI€ [IEPEXO/IbI IEPBOTO U BTOPOrO poja.

2 Tepmoannamuka. Oc- TepMoauHamMuyeckass CUCTEMa U mapameTpbl cocTosHus. Tep-
HOBHBIE CBEJCHUS U3 MOJMHAMUYeCcKoe paBHOBecue. BuyTpennsis sueprusi. Pabota.
TEPMOJIMHAMUKH. Tenooomen. MaccooOmeH. 3aK0oHBI TepMOAMHAMUKH. TepMo-

JUHAMHYECKHE TOTEHIUAIbl U MX Hcnonb3oBaHue B DML
VYpasuenue ['u66ca — Jlrorema.
3 TBepnoe teno. Kpucran- | Hekotopsie cBeieHHs 0 KpuUCTaiaX. DJIEMEHThI T€OMETPHHU
JUyYecKoe U aMmopdHoe KpUCTAJININYECKON pemieTku. [lapamerpsl peleTku, CUMBOJIBI

y371a, HalpaBleHUs, MJIOCKOCTH, MHAECKCH Muiuiepa. DinemMeH-
TapHble pemieTku bpase, TpaHcisiuvoHHble rpynnsl. Koopau-
HAIlMOHHOE YHCJIO, PETUKYIISIPHAs MJIOTHOCTH, IMJIOTHOCTH yIa-
KOBKH. DJIeMeHTapHas siueiika Burnepa-3eiTua.

4 ONeMEeHTbl CUMMETPHH. DneMeHTbl CUMMETPUHN KPUCTAIUITMUECKON peleTKu. JInnelHble
npeoOpa3oBanus. TpaHCuALus, pOTAllMOHHAs CUMMETPUS, UH-
BepCHsl, OTOOpaKEHUE B TNIOCKOCTH.

5 PeanbHble KpUCTAILIBL. Hedextsl kpuctamummyeckoi perietkd. CUHTYIsipHas TpaHb,
BUIIMHAJbHAS TPaHb.

6 Knaccugukarus tep- Tunsl cuil cBA3M B MoJieKynax. J{MCIIepCHOHHOE, OpUEHTAlu-
JIBIX TEJI TIO TUIIAM CBSI3U | OHHOE, UHIYKIIMOHHOE B3aUMOJIEHCTBUSA. MOJEKyIsIpHbIE KPH-
CTPYKTYPHBIX €IMHHII. ctayubl. Kpucramisl ¢ BogopoiHOil cBsA3b10. MIOHHBIE KpHCTal-

nel. KoBaneHTHble KpucTamibl. HachllieHHOCTh M HampaBlieH-
HOCTb KOBAJICHTHOM CBsI3U. MeTauibl.
7 Mopddonorust nmoBepxHo- | Buasl Mex(azHbIX TpaHHI] B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
CTH pazzena ¢as. CrpykTypa rpaHul] pa3feia «KpUCTallll — Map», «KUAKOCTb —
nap». Mexdasznas rpaHuna pasfena «KpUCTalI — paciliaBy,
CKPUCTAILT — KPUCTAILIT».
8 OcHOBHBIE XapaKTepH- IloBepxHOCTHOE HampsikeHHe. KOMIIOHEHTHI TEH30pa NOBEpX-

CTUKH MEX(a3HOTO CIIOSI.

HOCTHOTO HampspkeHus. M3orepMuueckas pabora oOpa3oBaHuUs
nosepxHocTu. [loBepxHocTHOE HatskeHue. Dopmyia bakkepa.




M30bITOYHEBIE IMMOBEPXHOCTHBIC TECPMOANHAMHWYCCKUEC ITOTCHIIN-
aJIbl.

9 Meron pasnensoniei moBepxHoctu (Meroa ['m66¢ca). Meton

CJI051 KOHEUHO TonmuHel (MeToq Ban — nep — Baanbca — ['y-
/IBa Meroxa u3y4yeHUs N

rerreiima - Pycanosa). CBs3b My KOMIIOHEHTAMU TEH30Pa
TEPMOJMHAMUKUA  MEXK-

. MOBEPXHOCTHOT'O HAIIPSKEHUS U TIOBEPXHOCTHBIM HATSKEHU-

(da3HBIX SBJICHUH. .

€M, IOBEPXHOCTHBIM HATSKEHHUEM U CBOOOJIHOM MOBEPXHOCT-

HOW DHEPTUEH.

10 AncopOunonnoe ypaBuenue [ m66ca. AGCONMIOTHAS U OTHOCH-
AxcopGuus TenbHast ancopoumu ['m60ca. CBsI3b MEXKIY pa3TUIHBIMU Ba-

pUAHTaMH OIpEeIeIeHUs afCOPOLIUH.

11 YpaBHEHUS T€TEPOreHHOI0 paBHOBECHS. Y PaBHEHUS KaIlUJI-
PapnoBecue Mex(pasHbIX | naprocT. UacTHBIE Cydau IIEPBOrO U BTOPOTO ypaBHEHMIA
CpaHMII. KaWUTSIPHOCTH.

12 TepMoHHAMUKA c- | Popmyna Tomcona. q)}/HIIaMeHTaJII)HI)Ie TepMOl[I/IHaMl/Illﬁl’:)CKI/Ie
KDHBICHHOTO  roBepx- | COOTHOMICHHS s chepuuecKkoil moBepXHOCTH pazzena. Paz-
HOCTHOT'O CIIOSL. MEpHBIH 3PPEKT TOBEPXHOCTHOTO HATSIKECHUS.

Taonuua 4. llpakmuueckue 3anamusn (cemunapckue 3aHaAmus)

Ne

pasjena COJIEP)KAHME 3AHSATUM
1 Buasr MexdazHbIX TpaHUI] B OJTHOKOMIIOHEHTHON CHUCTEME.

2 IIpakTnueckoe npumenenne @M B TEXHHKE U TEXHOJIOTHUU.

3 TepMmonuHaMuueckasi CUCTEMa U MmapaMeTphl cocTosiHus. dDa3oBbie mMepexoabl MEPBOTO U
BTOpOro pojaa. ®a3oBbie MePeXo/Ibl JOKPUTUUECKUE, KPUTUUECKHUE U 3aKPUTHUIECCKHE.

4 Buyrpennss sueprus. Pabora. Termooomen. MaccooOMeH. XUMUUECKHM TOTEHIIMAI.

5 Hauana repmonnaamuku. THTEHCUBHBIE U SKCTEHCUBHBIE BEIIMUUHBI.

6 Btopoe Hauano TepMoAMHAMUKH. DHTPOTTHSI.

7 Tepmonunamuueckue pynkuu unu norennuansl (U, F, G, H, Q) u ux ucnonp3oBanue B
OMSI. Ypasuenue ['n66ca — [rorema. dyHnamenTanbupie ypaBHeHus [ nb0ca, ypaBHe-
HUS COCTOSIHUS, COOTHOIIEHHS] MakcBea.

8 DJIEMEHTBl T€OMETPUHN KpHUCTAIIMYeCKON pemieTku. Pemerku Bbpase, TpaHCHALMOHHBIE
CPYIIIBL. DJIE€MEHThl CHMMETPUM KPUCTAIUIMYECKON PEIIETKH.

9 PeanbHble KpuCTaLIBI, TUIBI 1e()EKTOB KPUCTAUIMUECKON pereTku. CUHTYIsIpHAsS U BU-
[IMHAJIbHAS TPaHMU.

10 Knaccugukaius TBepAbIX Ted MO THIAM CBS3U CTPYKTYpHBIX eauHull. Cuibl Ban-nep-

Ban'IBCEl, JAUCTICPCUOHHBIC, OPUCHTAINMOHHBIC, HHAYKIITHOHHBIC B3aUMOICHCTBUSI. OcobeH-

HOCTH KOBaJICHTHOM, HIOHHOM, METAJITMYSCKOMN CBS3CH.

11

CrpyKTypa rpaHuIbl pa3eia «KpUCTal — mapy.




12 CTpyKTypa rpaHullbl pa3jelia «KUJIKOCTh — [Hap»

13 CrpyKTypa rpaHuilbl pasjiena «KpUCTalll — pacijiaB» U «KPUCTAJUT — KPUCTAILI.

14 OcHOBHBIE XapaKTEPUCTUKHN MeK(Da3HOTo ci1os1. [IoBepXHOCTHOE HANIPSIKEHUE, TTOBEPX-
HOCTHOE HATSKEHUS, CBOOO/IHASI TOBEPXHOCTHAS DHEPTHUS, CBSA3b MKy HUMU.

15 dyHIaMEeHTATbHBIC YPABHEHUS TEPMOJUHAMHKY TUIOCKOTO MeX(ha3HOro cinosi. M30bITou-

HbIE TEPMOAMHAMUYECKHE ITOTEHITMAIIBI IOBEPXHOCTH pasjena ¢a3 B meroae [ mdoca u B
METOJIE CJI0SI KOHEYHOU TOJIIIMHEL.

16 AncopOuumsi. AGcontoTHas aacopOrusa. OTHOCUTENbHAS ancopOums. AncopOIMOHHOE
ypaBaenue ['mb06ca.

17 CBs13b MeX1y pa3IUYHBIMU BapuaHTaMu acopOoruu («Mm»-, «N»-, «V»- BapUaHThI).

18 TepmoiMHaMKKa UCKPUBIIEHHOIO TOBEPXHOCTHOTO cosi. opmyna Tomcona. [lonoxe-
HUE NTOBEPXHOCTU HATSKEHUS.

19 DyHIaMeHTalbHbIE TEPMOJUHAMUYECKHE COOTHOIIEHUS sl C(hepHUUECKO MOBEPXHOCTH
paznena. PasmepHblii 3 (eKT MOBEpXHOCTHOTO HATSIKECHUS.

20 PaBHoBecue mexda3Hbix rpanuil. [lepBoe u BTopoe ypaBHEHUS KamWJUISIpHOCTH. YacTHbIE

CJIy4au YpaBHEHUN KalWJIIPHOCTH.

Taénuya 5. J/labopamopnusie pabomul no oucyuniune (M0o0y/o) — He nPedyCMOnpPeH

Taonuuya 6. Kypcoswvie padomuot

NoNe Tembl
1 M3ydyeHne noBEepXHOCTHBIX CBOICTB B MeToze ['nb0ca.
2 M3yueHre NOBEepXHOCTHBIX CBOMCTB B METOJIE €105l KOHEYHOM TOJILIMHBI.
3 Mesxdasnbie rpanuipl. Mopdoorus moBEpXHOCTH paszaena (das.
4 OTtHocuTtenbHas aacopoums. YpaBHenue ['nooca.
5 OyH1aMeHTaIbHbIE YPABHEHUS TEPMOJMHAMHUKH TUIOCKOTO MEK(A3HOTO CII0SI B METOJIE

FeOMeTqueCKOﬁ pa3z[en${101uel71 IOBCPXHOCTH.

TepMoarHAMUKa INIOCKOTO MEK(a3HOrO CJI0sl B METOJIE CJIOSI KOHEUHOU TOJIIUHBIL.

OcHOBHBIC XAPAKTCPUCTHKU Me)K(I)a?»HOFO CJI04.

6
7 CBsI3p MEXly XapaKTEpUCTHKAaMH TOBEPXHOCTHU pazjieina ¢as.
8
9

CunoBble XapaKTEpUCTUKH IOBEPXHOCTHOIO €101 (IIOBEPXHOCTHOE HANPsKEHUE, TOBEPX-
HOCTHOE HATSKEHUE).

10 DHepreTuyeckne XapakTepUCTUKN MeX(Pa3HOTo CII0sL.

11 Pa3zmMepHbIif 3¢ (eKT MOBEPXHOCTHOI'O HATSKEHMUSL.

Taonuya 7. Camocmoamenvhnoe uzyuenue pazoenos OuCyunIunsl (Mooyis)

Conep:kanue 3aHATHI

OcCHOBHbIE IOHATHSA U OTNIpeieTIeHHs] PU3NKU MeX(Pa3HbIX SIBICHUI.

Bunpr MC)K(baSHBIX I'paHUll B OJHOKOMIIOHEHTHOM CHCTEME. HpI/IMepBI.

IIpakTnueckoe npumenenne @M B TEXHHKE U TEXHOJIOTHN.

3aKOHEBI TCPMOJUHAMUKN.

3HTpOl'II/I${. TpeTLe Ha4YaJI0O TCPMOJAWMHAMUKHU.

HNHTeHCcHBHEBIE N DKCTEHCUBHEIC BETUYHHEI.

TepMO}IHHaMquCKHe OTCHIUAJIbI.

Ne
1
2
3
4 Buytpennsis sneprus. Pabora. TernmooOmen. MaccooOMeH.
5
6
7
8
9

N30bITOYHEIC MOBCPXHOCTHBLIC TCPMOJUHAMUYCCKUEC ITOTCHIUAJIBI. VY nenpHas MMOBECPX-
HOCTHAs SHCPIrus.

10 DNEMEHTHI T€OMETPUN KPUCTAIUIMUECKON CTPYKTYPBI TBEPABIX TEN. DJIEMEHTHI CUMMET-
PHH.




11 Kraccudukanmst TBEpIbIX TEJ MO THUTIAM CBSI3U aTOMOB, MOJIEKYJI, HOHOB.

12 N3otepmuueckas pabota 00pa3oBaHus MOBEPXHOCTH. [I0BEepXHOCTHOE HATSKEHHE.

13 Oco0eHHOCTH IOBEPXHOCTEH pa3zena KpUcTajul-nap, KpUCTaJJI-paciijiaB U )KMIKOCTb-TIap.
14 IToBepxHOCTHOE HanpsikeHne. KOMIOHEHTHI TeH30pa MOBEPXHOCTHOTO HANIPSKEHUSI.

15 AncopOuusi. AGconroTHas aacopOus. OTHOCUTEIbHAS acoOPOIHs.

16 CBsi3p MEXAY pa3IMYHBIMU BapUaHTaMU aAcoOpOIMH (OTHOCUTENILHOM ajncopOuueit u aj-

copOnusamMu B «M»-, «V»-, «N»-BapuaHTax).
17 AncopOumnonnoe ypaBuenue [ uooca.

18 JIBa MeTo1a U3y4eHMs TePMOIMHAMUKH MEX(a3HbBIX SIBICHUM.

19 Merton pasnensoniei moBepxHocT. M30bITOUHBIE TEPMOIUMHAMUYECKIE TTOTCHITNAIBI B
metoje ['ub6ca.

20 Metoz ciost KoHeuHO# Tomunb! (MeTon Ban — nep — Baanbca — I'yrenreiima - Pycano-
Ba). M130bITOYHBIC TEPMOJUHAMUYECKHUE ITOTEHITUABI B METOJIE CJIOSI.

21
[lepBoe 1 BTOpOE ypaBHEHHS KalIUIJUISIPHOCTH.

22 PasmepHnblii a3 ekt noBepxHocTHOroO HatspKeHus. @opmysna TomcoHa.

5. Ouenoqubte mamepuaiivl o1 meKyuieco upyﬁeofcnozo KOHmpoJia ycnesaemocmu
u npomeafcymounoﬂ ammecmauuu

KoHeuHbIMU pe3ynbTaTaMM OCBOCHUS MPOrpaMMbl JUCLUILUIMHBI SBISIOTCA ¢(HOPMUPOBAHHbBIE KO-
THUTUBHBIC JECKPUIITOPHI «3HATBY», «YMETbY, «BJIAJIETh», PACHUCAHHBIC MO OTACIHHBIM KOMIICTCHIIHSIM.
@dopMUpOBaHUE 3TUX JECKPUIITOPOB MPOUCXOIUT B TEUCHHE BCEro CEMECTpa IO 3TalaM B paMKax pas-
JUYHOTO BUA 3aHATHIA U CAMOCTOSTEIILHON paOOTHI.

B xone u3yueHMs TUCLMIUIMHBI IPEIYCMATPUBAIOTCS MEKyu{uil, pyoexicHblil KOHmpPOoib U npo-
MENCYMOUHAA AMMECAYUSL.

5.1. Ouenounvie mamepuanvt 0na meKyuieeo KOHmpoaa. Lleno mexywezo KoHmpo/is — OLEHKa
pe3yIbTaTOB pabOTHI B CEMECTPE U 00ECIIEYCHUE CBOCBPEMEHHOM OOpaTHOM CBSI3H, JUIsl KOPPEKIIUHA 00Y-
YEeHHUs, aKTUBU3ALMN CaMOCTOSATENIbHOW paboThl oOyuaromierocst. OOBEKTOM TEKYIEro KOHTPOJIS SIBIISA-
I0TCS KOHKPETHU3UPOBAHHBIE PE3yJIbTaThl 00yueHUs (yueOHbIE JOCTHXKEHUS) IO JUCIUILINHE

Texkywuit Konmpoap yCUeBaeMOCTH OOECIEeYMBAET OLEHMBAHME XOJla OCBOEHUS JUCIMILIMHBI
«BBenenue B pusuky Mex(azHbIX SBICHUI» U BKIIOYAET: OTBETHI HA TEOPETUUYECKHE BOMPOCH HA MPaK-
TUYECKOM 3aHATHUH, pellIeHUe MPaKTUUECKUX 3aJau M BBHIIOJHEHUE 33JaHUN Ha MPAKTHUYECKOM 3aHSATHH,
CaMOCTOSITETIbHOE BBIIIOJHEHUE UHAMBHUIyaJIbHBIX JOMAIIHUX 3aJjaHui (Harpumep, pelieHue 3aiad) ¢ oT-
YeTOM (3aILUTOIl) B yCTAaHOBJIEHHBIH CPOK.

OneHka kadecTBa MOATOTOBKM Ha OCHOBAaHUU BBHINIOJHEHHBIX 3aJJaHUI BeAETCS MpernoaaBaTeieM
(c oOcyxeHueM pe3yabTaToB), OaIIbl HAUUCIIAIOTCSA B 3aBUCUMOCTH OT CJIOKHOCTH 33JJaHHUS.

5.1.1. Bonpocel no memam oucuunaunst «Beedenue ¢ puzuxy mexnchaznvix agaenuii» 011
ycmuozo onpoca (konmpoaupyemvie komnemenyuu IIKC-1):
Tema 1. BBenenue.
1.EcrecTBeHHbBIE HayKH U MeTO/bI (pu3uKH Mex(a3HbIX sBaeHuit (OPM).
2.Ma3a 1 KOMIIOHEHTA.
3.Arpuratsblie 1 (a3oBbIe COCTOSIHHS.
4.IlpaBuna ¢a3 I'n66ca.
5. @u3ndecKue sIBICHUS B MEXK(Pa3HOM CIIOE.
6. Bupl Mexha3HBIX TpaHUI] B OJTHOKOMITOHEHTHOM CHCTEME.
7. DKCTIepUMEHTAIIbHBIE METO IbI H3yUeHUsI MeK(a3HBIX TPAHHUII.
8. HayuHoe 3HaueHue u npakTuyeckoe npumenenne @M.
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Tema 2. ®a3zosble nepexoabl. Kiaccugukanus pa3oBbix nepexonos.

1.Knaccudukanus dazopsix nepexoaos no B. Cemendyenko. JlerTepMUHAHT YCTOMYHUBOCTH U
K03 (HUIIUEHTHI YCTONYUBOCTH.

2.Ilpeaxputuyeckue, KpUTUYECKUE U 3aKpUTUUYECKUE (ha30BbIe ITEPEXO/IbI.

3.Knaccudukanus hazoBeix nepexonos mo [1. Dperdecry.

4.da3oBble Mepexoipl NEPBOrO U BTOPOTO pojia.

Tema 3. OcHOBHbIE CBeJleHHSI U3 TEPMOJIMHAMHUKH.

1. TepMoaMHaMUYECKasi CUCTEMA U TApaMETPbl COCTOSTHUSI.

2. TepMOAMHAMUYECKOE PAaBHOBECHE.

3. Bayrpennss sueprus. Pabora. Termooomen. MaccooOmeH.

Tema 4. 3akoHbl TepMOAMHAMHUKHU. TepMoauHAMUYECKHE TOTEHIIHAJbI.
1. 3aKOHBI TEPMOJIUHAMUKH.

2. TepmoanHaMuyecKre MOTEHIMAIBI U UX UCTIOJIb30BaHue B DM S.

3. Tepmudeckoe, MEXaHMUECKOE U XUMUYECKOE YCIIOBUS PAaBHOBECHUS.

4. YpaBaenue ['n66ca — [rorema.

Tema 5. TBepable Tej1a KPUCTAIINYECKHE U aMOP(HBbIE.

1.D5eMeHThl TeOMETPUN KPUCTAIIIMYECKON PELIETKHY.

2.JIuneiiHpIe TPeOOpa30BaHuUs.

3.21eMeHTBl CHMMETPUH (TPAHCISIIHS, POTAIMOHHAS CHMMETPHSI, HHBEPCHS, 0TOOpakeHHE B
IIJIOCKOCTH).

4.Peanbuble kpucTauibl. JleeKkThl KpUCTATUINYECKOH PEIIeTKH.

Tema 6. Knaccudukanusi TBepabIX Tes 0 THIIAM CBSI3U CTPYKTYPHBIX €IMHHLI.
1.Tumel cBsI3u B MOJIEKYJIaX.

2.Knaccugukanus TBEpAbIX TEJ MO THUIIAM CBSI3H.

3. MonekynspHble KpUCTaJUIBL.

4. Kpuctauisl ¢ BOJOPOIHOM CBSI3BIO.

5. KoBajleHTHBIE KpHUCTAILIBI.

6. MoHHbBIE KPUCTAILIBI.

7. MeTaisl.

Tema 7. Mop¢oJiorus noBepxHocTen pas3enos ¢as.
1. CtpykTypa rpaHuls! pazjena KpucTaui-mnap.

2. Mex¢azHas rpaHula KpUcTall—pacIuias.

3. IloBepxHOCTH pazjena KUAKOCTb—TIap.

Tema 8. OcHOBHbBIE XaPAKTEPUCTUKHU MeK(PA3HOT0 CJI05.

1. IToBepxHOCTHOE HanpspkeHue. KOMIOHEHTHI TeH30pa MOBEPXHOCTHOTO HANIPSKEHUS.
2. N3otepmuueckast pabota 00pa3oBaHUs MOBEPXHOCTH. [I0BEpXHOCTHOE HATSHKEHHE.
3. ®opmyna bakkepa.

4. V30bITOYHBIE TIOBEPXHOCTHBIE TEPMOAMHAMUYECKUE TIOTCHIINAIBI.

5. CBsi3b MEXIY Yim M fo U MEXIY G U fo.

Tema 9. TepMoanHAMHKA IJIOCKOT0 MeK(A3ZHOTO €105

1. /IBa MeToa N3Y4YEHUS] TEPMOJUHAMUKN MEX(Pa3HBIX SBICHUM.

2. Meton pa3nenstonieit moBepxuoctu (meton ['n6oca).

3. 36pITOuHbBIE TEpMOIMHAMUYECKHE MTOTEHIH bl B MeTosie [ nb0ca.

4. Meron cost KOHEYHOH TonuHbl (MeToq Ban — nep — Baanbca — ['yrenreiima - Pycanosa).
5. VI30bITOYHbIE TEPMOINHAMUYECKUE TOTEHIIUAIIBI B METOAE CJIOSL.



Tema 10. AxcopOouus.

1.Ancopburonnoe ypaBHenue ['n6oca.

2.A06com0THAS 1 OTHOCHUTENbHAS a/ICOPOLINU.

3. CBsI3b MEXIy Pa3JIMYHBIMH BapHAHTAMH OTIPEICICHUS aJICOPOIIHH.

Tema 11. PaBHOBecue Mek(a3HBIX IPAHUL

1.

YPaBHeHI/IH KallWJIIAPHOCTH.

2. YactHble Cilyyau IEPBOTO U BTOPOTO YPABHEHUH KaUIJIISIPHOCTH.
3. HexoTopble npUMeHEHUs] YPAaBHEHUN KAITUJUIAPHOCTH.

Tema 12. TepmoaHaMHKa HCKPUBJIEHHOTO0 IOBEPXHOCTHOI'O CJIOSI.

1.®opmyna Tomcona.

2.®OyHaaMeHTaIbHbIE TEPMOANHAMUYECKHE COOTHOLICHUS I C(epUIeCcKON IOBEPXHOCTH paszena.
3.3aBUCHUMOCTH TOBEPXHOCTHOTO HATSKEHHS OT pazMepa cpepruuecKoi YacTUIBI.

Kpumepuu gpopmuposanus ouenok (ouenusanus) ycmnozo onpoca

VYCTHBIN onpoc ABISETCS OJHUM M3 OCHOBHBIX CHOCOOOB y4éTa 3HAHMM oOydaromerocs 1o jauc-
uuIuiiHe «BBenenue B pusuky Mexx@asHbIX sBIeHUI». Pa3BEPHYTHIN OTBET CTYAEHTA JOJIKEH MPECTAB-
JSATh cO0O0M CBA3HOE, JOIMUYECKH IOCIIeA0BATENbHOE COOOIIEHNE HA 33JaHHYI0 TeMY, I1OKa3bIBaTh €ro
YMEHUE IPUMEHSATH OIIPEICIICHNUS.

B pezynomame ycmnozo onpoca 3nanus, 00yuaruiezocsa 0UeHuearmces no cieoyoueil wKaie:

3 6annos, craButcs, ecinu 00OyUJarOIIUKCS:

1)

2)

3)

IIOJIHO U3JIaraeT U3y4EeHHBIM MaTepua, Ja€T IPaBUIbLHOE ONPEACIICHUE OCHOBHBIX IIOHATUH
¢bu3nkn Mexx(pa3HBIX SIBICHUIH;

oOHapy>KUBaeT NOHUMaHHe MaTeprasa, MOKeT 000CHOBATh CBOU CY)KJCHMSI, IPUMEHHUTD 3Ha-
HUS Ha MPAKTUKE, IPUBECTU HEOOXOIMMBbIE TPUMEPHI HE TOJBKO MO YUEOHHUKY, HO U CAMOCTO-
ATEIIBHO COCTABJIICHHBIE,

M3JIaraeT MaTepHall MOCJIEeI0BATEIbHO U IIPABWIBHO C TOUYKHU 3pEHUS HOPM JINTEPATyPHOT O
SA3bIKA.

4 6anna, cTaBUTCS, €CIM 00yJarOIMiics JaéT OTBET, YAOBIETBOPSIOLIUI TEM e TPeOOBAHUAM,
410 U /Ui 6asia «5», HO JlonyckaeT 1-2 omuOKu, KOTOpbIE caM ke UCTIpaBIIsieT, U 1-2 Heouéra B moce-
JIOBATEIbHOCTHU U SI3bIKOBOM O(OPMIIEHUU H3JIaraeMoro.

3 banna, ctaBUTCA, €CIU 00y4JarolLiics 0OHAapyKUBaeT 3HAHNWE U MOHUMaHHE OCHOBHBIX MOJIOXkKe-
HUM JaHHOM TEeMEI, HO:

1)
2)

3)

U3JIaraeT MaTeprai HEMOJIHO U IOIyCKAaeT HETOYHOCTHU B ONPENEICHUH ITOHATHH;

HE yMeeT JOCTATOYHO ITyOOKO U 10Ka3aTeIbHO 00OCHOBATH CBOU CYXKJIEHUS U IIPHUBECTU
CBOM IIPUMEDHI;

u3JlaraeT MaTepuai HEerocIe0BaTeIbHO U JOMYCKAeT OMIMOKH B SI3bIKOBOM O(OPMIIEHUHU U3-
J1araeMoro.

0 6ann06, CTaBUTCS, €CIIM 00yUAIOIINUNICS 0OOHAPYKMBAET HE3HAHUE OOJIBITICH YacTH COOTBETCTBY-
IOIIETO pa3jiesia u3yyaeMoro MaTepuana, T10MycKkaeT OmruOKy B (GOpMYITHPOBKE.

Bbamner MOTYT CTaBUTBCA HE TOJIBKO 34 e)II/IHOBpeMeHHBII\/’I OTBET, HO U 3a paCCpe}IOTOquHBIﬁ BO
BPEMEHHU, T.€. 32 CYMMY OTBETOB, JAHHBIX CTY/IEHTOM Ha MPOTSKEHUH 3aHATUSA

5.1.2. Quenounvie mamepuanvl 041 CAMOCHOAMEAbHOU PADOMbL 00YUAIOULe20Cs
(konmpoaupyemwvie komnemenuuu INKC-1):

HepequL BOIIPOCOB MJIA CaMOCTOATCIIBHOIO M3YUCHHUA AUCHUITITIMHBI ((BBG)IGHI/I@ B q)HSI/IKy MEXK-
(baSHBIX SIBJICHUI C(I)OpMI/IpOBaH B COOTBETCTBHUHU C TEMATHUKOI CaMOCTOSTEIbHBIX 3aHITHA.

1. OcHOBHBIE MOHATHUS U OTIpeAeTIeHUs (PU3UKU MeXK(Pa3HbIX SBICHUN.
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2. Bunel Mexx¢a3HbIX TPaHUI] B OTHOKOMITOHEHTHOM cucteme. [Ipumepsi.

3. [Ipaktuueckoe npuMenenrne ®MS B TEXHUKE U TEXHOJIOTHH.

4. Bayrpennss sueprus. Pabora. Terutooomen. MaccooOMmeH.

5. 3aKOHBI TEPMOJAVMHAMUKH.

6. Durpornus. Tperbe HaUaNO TEPMOJAMHAMUKH.

7. IHTEHCUBHBIE U SKCTCHCUBHBIC BEJIMUUHBI.

8. TepmoanHaMu4ecKre NOTEHIUAIBI.

9.®az3o0BbIe nepexoapl. Kimaccudukamus ga3zosix nepexo1oB mo B. CemMeHdYeHKO.

10. Knaccuduxanus da3zoBsix nepexooB 1o I1. Dperdecry. Da3oBbie mepexo/ sl IEPBOTO U BTOPO-

ro poja.

11.251eMHTBI T€OMETPUN KPUCTATIINYECKOMN PEILIETKY.

12.251eMeHTbl CHMMETPUH.

13. Tunsl cuI1 CBSA3HM B MOJIEKYJIaX.

14.Knaccuduxamus TBEpIbIX TEN MO THUIIAM CBSI3U CTPYKTYPHBIX €TUHHUII.

15.Bunsl Mexda3HbIX TPaHUIL.

16. 30bITOYHBIC TOBEPXHOCTHBIE TEPMOAMHAMUYECKHE TTOTECHIIUATIBI.

17.1loBepxHOCTHOE HarpsbkeHUe. KOMIOHEHTHI TEH30pa MOBEPXHOCTHOT'O HATSKEHMUS.

18. U3oTtepmuueckasi pabota o6pa3zoBaHus NoBepxHOCTU. [I0BEpXHOCTHOE HATSHKEHUE.

19. CBs13p NOBEPXHOCTHBIX XapaKTEPUCTHK.

20. AncopOuus. AbcomoTHas aacopOomms. OTHOCHTEIbHAS aICOPOITHS.

21. Cpsi3p MeXy pa3IMYHBIMUA BapUAHTaMH aJICOPOIUHU (OTHOCUTEIBHAS aIcOpOIUs U aicopOIus B
«M» -, «V»-, «N»-BapuaHTax).

22. AncopbumonHoe ypaBHenue ['mooca.

23. JIa MeTo/1a M3y4eHUS TEPMOJTUHAMUKH MEK(Pa3HbIX SBICHUIA.

24. Meron I'n66ca. @ynnamenTanbHbie ypaBHeHus1 [ 100ca B MeTOIe pa3emsromeii MOBEpXHOCTH.

25. Mertop ciost KoHeUHOW TonmuHbl (Metoll Ban — nep — Baanbsca — I'yrenreiima - PycaHoBa).
@dyH1aMeHTalIbHbIE YPaBHEHUS B METO/IE CIIOSL.

26. ®opmyna Tomcona. DyHnamMeHTalIbHBIE ypaBHeHUs1 [ 'mO0ca 11t chepudeckoil MOBEPXHOCTH
paszena.

27.11lepBoe u BTOpOE ypaBHEHUS KallWJUIIPHOCTH.

Kpumepuu ¢popmuposanus oyenok no 3a0anuam 011 camocmoamenbHoil pabomol cmyoenma
(munoevie 3a0auu):

«omauynoy (5 6ayIoB) - OOyUAIOUTUIICS TIOKa3aJl TIIyOOKHE 3HAHUSI MaTepuasa Mo MOCTABICHHBIM
BOMPOCaM, TPaMOTHO, JIOTHYHO €r0 M3JIaraeT, CTPYKTYPUPOBAI U JIeTAIM3UPOBaN MHQOpMALKIo, n3beras
MIPOCTOTO MOBTOPESHUS MHPOPMAIIUN U3 TeKCTa, HH(OpMAIIHSI TPEICTaBIIeHa B TiepepaboTaHHOM BUJIC;

«xopowioy (4 6anna) - oOyyaronuiics TBEpAO 3HAET MaTepHall, [PaMOTHO €r0 M3JIaraer;

«yooenemeopumenvroy (3 6amna) - oOydarmuUcs UMEET 3HAHUSI OCHOBHOTO MaTepuayia Io Io-
CTaBJICHHBIM BOIIPOCAM, HO HE YCBOWII €T0 JIeTalei;

«Heyooe1emeopumenvhoy (MeHee 2 0aIJIOB) — OOYYAIOIIHIICS JOMYCKaeT rpyOble OMMOKH B OTBE-
TE Ha TIOCTABJICHHBIE BOIIPOCHI.

5.1.3. Temsl kypcoBbIx padot (Ilos10:xkeHue 0 KypcoBoii padore (nmpoekte) -thttps://kbsu.ru/wp-
content/uploads/2019/03/polozhenie-o-Kkursovoj-rabote-proekte.pdf
(konmpoaupyemas komnemenuus IHKC-1):

Tembt Kypcoswvix padbom oaemcs ¢ maoauue 6.

Tpebosanusn K Kypcoeoii pabome:

O6umit 066éM noknana 20 nuctoB (mwpudrt 14 Times New Roman, 1,5 untepsain). [lons: Bepx-
Hee, HIKHee, TpaBoe, JeBoe — 20 MM. AG3amHbIi oTcTyM — 1,25; pUCYHKH JTODKHBI CO371aBaThCS B IHK-
JMYECKUX pelaKkTopax WM Kak pucyHok Microsoft Word (crpynmupoBanHblii). TaOGmuisl BBINIOIHAT
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TabauuHbIMU stuelikamMu Microsoft Word. CkaHupoBaHue pUCYHKOB M TaOJIMI HE Jlomyckaercs. Beipas-
HUBaHME TEKCTa (110 MIMPHHE CTPAHMIIbI) HEOOXOJUMO BBIIOIHATH TOJIBKO CTaHIAAPTHBIMH CIOCOOaMHU, a
HE ¢ MOMOIIBI0 TpoberoB. Pasmep Tekcra B pucyHkax u tabiaunax — 12 Kerus.

OO0s13aTenbHO HAIMYKE: cOlEepKaHMsl (CTPYKTypa paboThl ¢ yKa3aHUEM pa3/iesioB M MX Ha4yaJbHbIX
HOMEpPOB CTpPaHUII), BBEJICHHs (aKTyaJbHOCTh TEMBbI, 11€JIb, 3a/1a4M), OCHOBHBIX pa3lenoB pedepara, 3a-
KJIIOYEHUs (B KPaTKOM, pE3IOMUPOBAHHOM BUJE OCHOBHBIE MOJIOXKEHUs padOThI), CIMCKA JUTEPATYPhI C
yKa3aHHeM KOHKPETHBIX HCTOYHHMKOB, BKJIIOYasi CCBUIKH Ha MIHTEpHET-pecypchl.

B tekcre ccplika Ha HCTOYHMK JAEaeTcs MyTeM yKa3aHus (B KBaJpaTHBIX CKOOKax) MOPSAIKOBOIO
HOMEpa IUTUPYEMOH JUTEPaTyphl M Yepe3 3aIATYI0 — [IUTUPYEMBIX CTPaHMI. Y POBEHb OPUTUHAIBLHOCTH
tekcra — 70%.

Kpumepuu oyenku Kypcoeoii pabomewi:

Kpumepuu oyenxu Kypcosoii pabomoi:

«omauunoy (91-100_ 6aninoB) cTaBUTCS, €CIIM BBHIMOJIHEHBI BCE TPEOOBaHUS K HAMMCAHUIO U 3a-
IUTE KypcoBOil paboThl: 0003HaYeHa IpobaemMa n 000CHOBaHA €€ aKTyaJbHOCTh, CACTaH KPAaTKUI aHaIN3
Pa3IMYHBIX TOYEK 3PEHUs] Ha pacCMaTpUBAaEMyIO MPOOJIeMy U JIOTUYHO H3JI0KEHAa COOCTBEHHAs MO3UIHS,
c(hOpMYyJIMPOBAHBI BBIBOJIBI, TEMa PACKPHITA TOJHOCTHIO, BBIIEPKAH 00BEM, COOIIIO/ICHBI TPEOOBAHMS K
BHEITHEMY O(OPMIICHHIO, JaHbl MPaBUJIIbHBIE OTBETHI HAa JOMOJHUTENbHBIE BOMpPOCchl. OOydarommiics
MIPOSIBAJT HHUIIMATUBY, TBOPUYCCKHUM TIOJIXO]], CHOCOOHOCTH K BBIMIOJTHCHUIO CIIOKHBIX 3aJJaHHi, OpraHu3a-
UOHHBIE cTTocOOHOCTU. OTMEUaeTCsl CIOCOOHOCTh K MyOIMYHON KOMMYHUKauu. JlokymMeHTaus npen-
ctaBjeHa B cpok. [lomHOCTBIO 0(hopMIIEHA B COOTBETCTBUM C TPEOOBAHUSIMU

«xopoutoy (81-90 GansioB) — BBIMOJIHEHBI OCHOBHBIE TPeOOBaHMs K KypCOBOM paboTe U ero 3aliu-
T€ BBITIOJTHEHBI, HO TIPH 3TOM JIONYIIEHBI HEAOUYETH. B 9aCTHOCTH, HMEIOTCS HETOYHOCTH B U3JIOKEHUU
MaTepuasa; OTCYTCTBYET JIOTHYECKas MMOCIeN0BaTeIbHOCTh B CYXKJICHUSX; HE BbIIEp:kaH 00BbEM pedepa-
Ta; UMEIOTCS YIYIIEHUs B 0QOPMIICHUH; Ha JOMOJHUTEIHHBIC BOIPOCHI P 3aITUTE JaHBI HETIOJIHBIE OT-
BeThl. OOyUaromuiicss J0CTaTOYHO MOJTHO, HO 0€3 MHUIIMATUBHI U TBOPUYECKUX HAXOJOK BBIMTOIHUI BO3-
JIO)KEHHbIE Ha HeTo 3a/1a4d. JloKyMeHTaIus mpecTaBieHa TOCTATOYHO MOJTHO B B CPOK, HO C HEKOTOPHI-
MU He1opaboTKaMu

«yoosnemseopumenvroy (61-80 6aI0B) — UMEIOTCS CYIIECTBEHHBIE OTCTYIUICHUSI OT TPeOOBaHMIt
K KypcoBoil paboTe. B uacTHOCTH, TeMa OCBellleHa JIHIIb YaCTUYHO; TOMYIICHBI (PaKTUUYECKHE OIIMOKHU B
COJIEp’)KaHUHU KYPCOBOU paOOThI HITH TIPHU OTBETE HA JOMOJTHUTEIBHBIC BOTIPOCHL; BO BPEMsI 3aIIUTHI OTCYT-
cTByeT BBIBOA. OOydaromuics BBHITOIHUI OONBIIYIO YacTh BO3JIOKEHHOW Ha HEro paboThl. JlomyrieHbl
CYIIIECTBEHHBIC OTCTYyIUICHHs. JJOKyMeHTalusl CIaHa CO 3HAYUTENIbHBIM omno3anueM (6omnee Henenn). Ot-
CYTCTBYIOT OTJENIbHbIE (PparMEeHTHI.

«HeyodoenemeopumenvHoy (MeHee 60 6aTIOB) — TeMa KypCcoBOi pabOTHI HE pacKpbITa, 0OHAPYKU-
BAETCs CYIIECTBEHHOE HeMOHMMaHue mpobseMbl. OOydaromuiicss He BBITOTHUI CBOM 33Ja4M HIIM BBITION-
HUWJI JIUIIG OT/IeTbHBIC HECYIIIECTBCHHBIC MMOPYUYeHUs. JJoOKyMeHTaIus He cllaHa.

5.2. Oyenounvie mamepuanvt 011 KOHmMpPOaA. PydesicHvlll KOHMPOIbL OCYIIECTBISIETCS MO OoJiee
WM MEHEe CaMOCTOSTENIFHBIM pa3zesiaM — y4eOHBIM MOJYJSM Kypca U MPOBOJIUTCS MO0 OKOHYAHHUH U3Y-
YeHUs MaTepHrajia MOIYJIsl B 3apaHee YCTAaHOBJICHHOE BpeMs. PyOexHbIi KOHTPOJIb TPOBOJIUTCS C IIEIBIO
OTIpe/IeTICHHsI Ka4eCTBA YCBOSHUS MaTepualia yueOHOro MOYIIA B 11e7ioM. B TeueHne ceMecTpa mpoBOAUT-
CSl mpU MAKuxX KOHMPOJIbHBIX MEPORPUAMUA NO 2PAPUKY .

B xauectBe popm pyOeKHOro KOHTPOJISE MOXKHO HCIIONB30BaTh TECTUPOBAHHE (MHCHbMEHHOE WITU
KOMITHIOTEPHOE), TIPOBEJICHUE KOJUIOKBUYMa WJIM KOHTPOJIBHBIX paboT. BrimonHsembie pabOThI JOHKHBI
XpaHUThbCA Ha Kadeape TeueHHH y4yeOHOro roja U Mo TpeOOBAaHUIO MPEIOCTABIATHCS B YTIPaBICHUE KOH-
TpoJisi kKauecTBa. Ha pyOexHBIE KOHTPOIBHBIE MEPOIPHUATHS PEKOMEHIYETCS BRIHOCUTHh BECh TIPOTPAMM-
HBII MaTepuan (Bce pas/ienbl) Mo JUCIUILINHE.
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5.2.1. Bonpocwst na koanokeuymax no oucuyunaune «Beedenue ¢ puzuky medxchaznvix senenui)

KoanoxkBuym Ne 1

no reMam: «BBenenuey», «@a3oBble nepexoabl U UX Kiaaccupukanusa», «KOCHOBHbIE TEPMOJIMHAMM-
YyeCcKHUe MOTEeHIHAIbDY, «JIeMEeHThI KpucTtaaiorpadpum», «Kimaccupukanus TBepAbIX TeJ 0 THIIAM
cBSI3M», «CTPYKTYpa rpaHUIbI pa3iea KPUCTAILI- ap; KPUCTAJL — PACIJIAB U KMJAKOCTH — ap»
OcHosHble oHATHA U onpeaencHus DM (daza, koMIIOHEHT, arperatHbie U (pa3oBbIe COCTOSIHUS | T.J1.)

Ouznyeckue sBICHUS Ha MEX(Pa3HbIX TPaHUIIAX.

Knaccudukanus ¢pazoBeix mepexonoB no B. CeMeHYeHKO.

Knaccudukanus dazoBbix nepexonos o I1. Dpendecty.
TepMoarHaMHUYEeCKasi CUCTEMA U TapaMETPhl COCTOSTHUSI.
TepMmoanHaMuyeckoe paBHOBECHE.

Buytpennss sneprus. Pabota. TermmooOmen. MaccooOMeH.
Tepmonunamuueckue noreHnuaisl (E, F).

Tepmonunamuueckue norenuuaisl (G, H, Q).

DNeMEHTBI T€OMETPUU KPUCTAITMUECKON PEeHIEeTKU. DIEMEHThl CHMMETPHH.

. Kimaccuduxanus TBeppIX TN MO THUIIAM CBSI3U CTPYKTYPHBIX €IUHUII.
. Bunpl MmexxdazHbIX TpaHULl B OJHOKOMIIOHEHTHOM CUCTEME.

. CTpyKTypa rpaHuilbl pas3jena Kpucraui- nap.

. Mexda3Has rpaHuLia KpUcTall — pacIuias.

. IloBepXHOCTb pazjiena KUAKOCTb — Map.

KoninokBuym Ne 2

no teMam: «M3oTepmuyeckasi pabora odpa3oBaHus NOBEPXHOCTH», «30bITOUHBbIE IOBEPXHOCTHBIE
TePpMOJAMHAMHUYECKHE MOTEHUHAJIbI M CBSA3b MKy HUMH», «/|Ba MeTo1a N3y4eHHUs TePMOAUHAMMH-

A

8.
9.

10.
11.
12.

KH Me:kga3HbIX ABJIeHn», «TepMoaMHaMIKa HCKPUBJIEHHOT0 MOBEPXHOCTHOIO CJIOSD)
HOBerHOCTHoe HaIpsKCHHUE, KOMIIOHCHTBI TCH30pa ITOBEPXHOCTHOI'O HAITPAKCHUA.
N3otepmuueckas pabota oOpa3oBaHus MOBEpXHOCTH. [ToBepXHOCTHOE HATSKEHHME.

®opmyna bakkepa.

CBs3b KOMIIOHEHTOB TE€H30pa MOBEPXHOCTHOT'O HANPSKEHUS U IOBEPXHOCTHOTI'O HATSKEHHUS.
CBs13b IMMOBCPXHOCTHOT'O HATSAXKCHUA U YIIGJ'H)HOI\/'I HOBerHOCTHOﬁ OHCPTIHUH.

dyHnnameHTangbHbIE ypaBHEHHs ['n60ca TepMOIMHAMUYECKUX MTOTEHIMAIOB BHYTPEHHEH SHEprun
1 CBOOOJIHOM DHEPTUHU, CBA3b MEXKIY HUMH.

dyHnnameHTangbHbIE ypaBHEeHUs [ 106ca TepMOAMHAMUYECKUX MOTEHIMANIOB: SHTAIBIINU, CBOOOI-
HOM OHTAJIbIINU, 00IBIIOTO TEPMOANMHAMHUYCCKOI'0 IMMOTCHIAJIa U UX CBA3b.

JIBa MeTO/1a U3y4eHUs! TEPMOAMHAMUKN MeK(a3HBIX SIBICHUI.

Meton I'n66ca.

Mertop ci1051 KOHEYHOH TOJIIMHBI.

H30nITOUuHBIE MOBEPXHOCTHBIC TECPMOJUHAMUYCCKHUE ITOTCHIIUAJIBI

VY nenpHbIe U30BITOUHBIE TEPMOIUHAMUYECKHE TOTEHIHAIIBI

KoninoxBuym Ne 3

1o TeMaM: «Acoponus», «Ancopounontoe ypapuenue I'nooca», «Ypasuenusi 'm66ca nis chepu-

Nk W=

o

~

YeCKO# MOBEPXHOCTH pa3jena», «PaBHoBecne Mexk(pa3HbIX TPAHULID
AOCOoIOTHASI 1 OTHOCUTEIbHAS aJICOPOITHS.
AncopOimonHoe ypaBHeHue [ 'u60ca.
Ancop6uus no I'yrenreiimy — Anamy.
CBsI3b MEX/1y pa3IMYHBIMU BapHaHTaMU ONPECTICHHS aCOPOIIH.
Codepuueckas moBepxHOCTh pazaena. Dopmysna Tomcona. Pazmepnsiii 3 pexT moBepXHOCTHOTO
HaTSKEHMUSL.
YpaBHEHMS KaWIIIPHOCTH.
Hexotopeie npuMeHeHNs YpaBHEHUN KAITUJUISIPHOCTH.
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5.2.2. Ouenounvie Mamepuabl o KOHMPOJIbHOIL paoomol no oucuuniune
«Beedenue 6 huszuxy mexchaznvix asnenuiiy (konmpoaupyemoie komnemenyuu: IIKC-1)
Tunoevie éapuarnmovl KOHMPOILHBIX PAOOM:
Bapuanr 1.
1. OcHoBHbI€ NTOHATHUSA U onipeAeneHus M.
2. Knaccugukanus ¢a3oBbix nepexoaoB no B. CemeHueHKO.
3. BriGepuTe npaBUIIbHBINA OTBET.
1. [Ina3ma - cocTosiHME BEIIECTBA, P KOTOPOM OHO HAXOAUTCS B ....COCTOSIHUU.
a) KHUJIKOM,
0) TBepIOM,
B) ra3000pa3HOM,
I') MOHU3UPOBAHHOM.

2. B TBepapIX TeNax KOJMYECTBO OCHOBHBIX THIIOB J€(HEKTOB KPUCTALIMYECKONW CTPYKTYPBI MOXKET
JOCTHUraTh ...

a)l

0)2

B) 3

r) 4

3. MaKpOCKOHI/IquKI/I OAHOpOJHAas 110 CBOMM (I)I/I3I/IKO—XI/IMI/I‘ICCKI/IM CBOMCTBAM CHCTEMa Ha3bIBACTCs

a) KOMITOHCHTOM
0) dazoi

B) IIPUMECHIO

I') 3aMKHYTON

Bapuanr 2.
1. Buapl Mexda3HbIX TpaHUL] B OAHOKOMIIOHEHTHON CHCTEME.
2. U3orepmuueckas paboTa 00pa3oBaHus NOBEPXHOCTH. [[0OBEpXHOCTHOE HATSKEHUE.
3. BoibepuTe npaBUIbHBINA OTBET.
1. BropocTerneHHo# nin OJIM3K0M K CHHTYJISIPHOW TPaHu IJIOCKOCTb IPUHSTO HA3bIBATh. . .
a) PEeTUKYJISIPHON
0) poTarMoOHHON
B) BUITUHAJILHOM
I') IPUIOBEPXHOCTHOM

2. B merone audpaxiyy 351eKTpOHOB HU3KOW SHEPTUM Ul UCCIIEIOBAHUS TIOBEPXHOCTEH KpHUCTal-
JIOB HEPIUs DJIEKTPOHOB B 30HIUPYIOIIEM ITYYKE COCTABIISIET. ..

a) OT HECKOJIBKHX THICSYHBIX 9B 710 HECKOIBKUX COTHIX 3B

0) oT HecKoJIbKKX 3B 110 coten »B

B) OT HECKOJILKUX COTEH 7B 10 coTeH Thicsa 3B

') OT HeckoJIbkux MaB 110 necsatkoB MaB

3. CuHrynsipHBIE TPaHU — 3TO I'PaHH. ..

a) C MaJIbIMHM MH/IEKCAaMH U MaKCUMaJIbHbIMU SHEPTUSIMU

0) ¢ MaJIBIMU MHIEKCAaMHU 1 MUHUMAaJIbHOM CBOOOIHOM SHEepruen
B) ¢ OOJBIIMMU UHJIEKCAMU U MaKCUMAJIbHBIMU SHEPTHSIMU

r) ¢ OOJIBIIMMU UHEKCAaMH 1 MUHUMAIILHOM SHEprueit
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Bapmuanr 3.
1. IToBEpXHOCTHOE HANIPSI’KEHUE U €T0 CBSI3b C IOBEPXHOCTHBIM HATSKEHUEM
2. Y nenpHble TEPMOJUHAMUYECKHE TOTEHIIAATIBI
3. BribepuTe npaBUIbHBINA OTBET.

1. CunrynspHasi rpaHb OOBIYHO SBJISIETCSL. . ..

a) HIepoXoBaToOn

0) rmaakoun

B) CTYIIEHYATOU

T') CeTYaTOU

2. PetukymsipHasi IIIOTHOCTh — 3TO YHUCIIO YaCTHII, IPUXOAALINECS Ha. ... — 00beM OJTHON AIIeMEeHTap-
HOM siueiKu KpHUCTaliia C TPaHElEHTPUPOBAHHON KyOUYECKOM CTPYKTYpOit

a) Ha €MHUILY TUIOLIA/IU TPAaHU

0) Ha BCIO TIONIA/h TOBEPXHOCTH, OIPAHUYUBAOIIYI0 0OBEM AIIEMEHTAPHOW SUEHKH KpUCTAIIa

B) 00bEM OHOM AJIEMEHTApPHOM SYeWKU KpHCTallla C TPaHEIIeHTPUPOBAHHON KYOUYECKON CTPYKTY-
pou

3. Ilpu HU3KHX TeMIeparypax Ha CHHTYJISPHBIX TPaHSIX KPHCTAJUIA KOHIIEHTPAIHUS aBTOAJICOpOUPO-
BaHHBIX aTOMOB M BaKaHCH1 Ha TOBEPXHOCTH OOBIYHO. . .

a) Mcyesaroliee Maias

0) Manas

B) OoJbIias

') OrpOMHast

Bapuanr 4.

1 AGcomnoTHasi U OTHOCUTEJIbHAS a/ICOPOIIHSI.

2.®opmyna Tomcona. Cdepuueckas HOBEpXHOCTh pazjiesna ¢as.

3. BriGepuTe npaBUIIbHBINA OTBET.
1. JInst IpUITOBEPXHOCTHBIX CIIOEB MOJIEKYJISIPHBIX KPUCTAUIOB XapaKTEPHO. ..
a) YMEHbILIEHHE MEXIJIOCKOCTHOTO PAaCcCCTOSIHUSA B IPUIIOBEPXHOCTHOM 00IAaCTH, YCUIMBAIOILIErOCs C
rIyOuHON
0) yMEHbIIIEHHE MEKIUIOCKOCTHOTO PacCTOSHUS B IIPUITOBEPXHOCTHON 001acTu
B) YBEJIMYEHHE MEXKIUIOCKOCTHOIO PACCTOSIHUS B INPUIIOBEPXHOCTHOM 00JIaCTH, BO3pacTaroliee ¢
TITyOHMHOMN
I') YBEJIMYEHHE MEKIUIOCKOCTHOTO PAcCTOSHUS B IMPUIMOBEPXHOCTHOW 00JIaCTH, YMEHbIAIOIIEecs ¢
TITyOMHOM.

2. MexxaToMHBIE pacCTOSTHUS Ha M30JMPOBAHHOM IJIOCKOW CETKE MOJIEKYJISIPHBIX KPUCTAJUIOB OO0JIb-
11e, 4eM B 00beMe, MPUMEPHO Ha ...

a)Ha 0.1 -0.5%

0)Ha 0.5-1.5%

B)HaS—10%

r)Ha 10-15%

3. I'panu ¢ ManbIMH WHAEKCAMU U MUHMMATBHOW CBOOOHON MOBEPXHOCTHOM SHEprueil Ha3hbIBAIOT
a) BUIIMHAJIBHON IPaHbIO
0) TpaHbIO C OOJIBITION DJIEMEHTAPHOU STYCHKON

B) TEPMOAMHAMHUYECKHU HEYCTONUNBOM I'PaHbIO
T') CHHTYJIIPHOU TPaHbIO
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Bapmuanr 5.
1. Ancopbuus no I'yrenreiimy — Anamy.
2. YpaBHEHUS KalUJUISIPHOCTH.
3. Beibepute npaBuiibHbIN OTBET.
1. OOBbenMHEeHHBIH 3aKOH MEPBOTO U BTOPOT0 Havasl TEPMOJIMHAMUKY TAK>KE HA3bIBAETCH ...
a) ypaBaenuem [ m66¢ca — [{rorema
0) hbyHIaMeHTaIbHBIM ypaBHeHHEeM ['nO0ca 11 BHyTpEeHHEH SHeprun
B) ypaBHeHHeM [lrorema
r) ypaBHeHueM [ u60ca.

2. ®ynkuus F = E -TS na3biBaercs ...
a) sHeprueit ['enbMronbia

0) CBSI3aHHOM SHEPTUCH

B) CBOOOIHOM dHEprHUeit

r) sHepruei [ mooca

3. [IpousBenenue TS Ha3pIBaeTCH ...

a) sHeprueit ['enpMronbia

0) CBSI3aHHOM SHEPTUCH

B) CBOOOIHOM dHEprHeit

r) sHepruei [ mooca

Bapuanr 6.
1. OcHOBHBIE MOHATHS U onpeneneHus (a3za, KOMIOHEHT, IPpaBUiIo ¢a3 u T.1.)
2. Tepmoaunamuueckue norenuuansl (E, F)
3. Boibepute npaBUIIbHBIN OTBET

1. [TapameTpbl, XapakTepU3yOILIUE NTPOCTPAHCTBEHHOE PACIIOIOKEHUE HE BXOSIIMX B HCCIEaye-
MYIO CUCTEMY OKPY’KAIOIINX TeJl, Ha3bIBAIOTCA ...

a) BHEIIHUMU

0) BHYTPEHHUMHU

B) UHTEHCUBHBIMU

I') 95KCTEHCUBHBIMU

2. Kakue 13 nepeunciieHHbIX 1apaMeTPOB SIBJISIOTCS BHEIIHUMMU?
a) o0beM

0) HanPsHKEHHOCTb AIIEKTPUYECKOTO MOJIs

B) TeMIepaTypa

T') IaBJICHUE

1) BHYTPEHHSS SHEPTus

€) HalpsHKEHHOCTh MarHUTHOT'O T1OJIS

3. Kakue 13 nepeurcieHHbIX IapaMeTPOB SBISIOTCS BHYTPEHHUMHU?
a) o0beM

B) TeMIepaTypa

I') 1aBJIeHHE

1) BHYTPEHHSS DHEPIUs

€) HaNpsKEHHOCTh 3JIEKTPUUYECKOTO OIS

) HaIIPsHKEHHOCTh MAarHUTHOTO TOJIS

Bapuanr 7.
1. Buasl Mexda3HbIX TPaHHI] B OJTHOKOMIIOHEHTHOW CHCTEME.
2. Knaccugukanus ¢a3oBbix nepexoaoB 1o CeMeHYeHKO.
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3. Bribepure nmpaBUIIbHBIN OTBET.

1. B u3onupoBaHHON HEPaBHOBECHOH cHCTEME €€ SHTPOIUs S Ipu J00bIX BHYTPEHHUX IpoLeccax
BO3PACTAET U MPU HACTYIUIEHUU PAaBHOBECHUS IOCTUTAET MAaKCUMAJIbHOI'O 3HAUEHUS

a) IIepBOe Ha4yajI0 TePMOJIUHAMUKHI

0) BTOpOE HayaJl0 TEPMOIMHAMUKHI

B) TPEThE HAYaJI0 TEPMOAMHAMUKH

2. TepMouHaMHUeCcKasi CCTeMa UMEET OJTHO3HAuHYyI0 (QyHKIUIO cocTtosiHud E, n3mMeHeHune KoTo-
poii 1pH JIF0OOM TPOIIECCE PABHO CyMME SHEPTUid BHEIIHMX BO3CHCTBHI, T.€. B 3aMKHYTOH cucrteme E =
const.

a) IEpBOE HayaJl0 TEPMOIMHAMUKHI

0) BTOpO€ Havai0 TePMOTMHAMUKHI

B) TPEThE HAYAJIO TEPMOJANHAMUKU

3.OHTponus KOHAEHCUPOBaHHOH paBHOBeCHOM crcteMbl ipu T = 0 paBHa HYJIIO.
a) IIepBOe Ha4yaI0 TePMOJIUHAMUKHI
0) BTOpo€ HaYaI0 TEPMOJAMHAMUKHI
B) TPEThE HAYaJI0 TEPMOAMHAMUKH

Bapuanr 8.
1. IloBepXHOCTHOE HAIPSHKEHUE U €T0 CBSI3b C TOBEPXHOCTHBIM HATSKEHUEM.
2. 306bpITOUHbIE TOBEPXHOCTHBIE TEPMOIMHAMUYECKUE MTOTEHIMAIBI U cBsA3b Mexkay Humu (dE, dF)
3. BeiOepuTe npaBUIbHBINA OTBET

1. Tperbe HaUaNO TEPMOAMHAMUKHA MOYXKHO C(POPMYITHPOBATH CIAEAYIOIIMM 00pa3oM:

a) TepmoanHamMHuyecKasi CUCTEMa UMEET OJHO3HAuHYI0 (QYHKIUIO cocTosiHus E, M3MeHeHne KoTo-
poii Tpu JIF00OM TIpoIiecce paBHO CyMMe DHEPruil BHEUTHHX BO3JEHCTBHIA, T.€. B 3aMKHYTOM cucteme E =
const.

6) B n3onupoBaHHON HEPaBHOBECHOM CHCTEME €€ SHTPONHUS S MpH JIH0ObIX BHYTPEHHHUX Mpolieccax
BO3pacTaeT U IPH HACTYIIJICHUU PABHOBECHS TOCTUIaeT MAKCUMAIBHOIO 3HAYECHUS

B) DHTpOIUS KOHAEHCUPOBAaHHOM paBHOBECHOM cucTeMsbl ipu T = 0 paBHa HYJIIO.

r) CymectByeT (yHKIMSI COCTOSHUS - TEMIIEpATypa, XapaKTepU3yIolasi CTENEeHb HarpeTOCTH Tela,
Y OHa OZIMHAKOBA JUIsl BCEX YacTell U30JIMPOBAHHON PABHOBECHON CHCTEMBI

2. YTBepK/IeHHe, UTO CYLIECTBYET (DYHKIMS COCTOSTHUSA - TEMIIEPATypa, XapaKTepU3yIoIas CTeeHb
HarpeToCTH Teja, U OHA OJIMHAKOBA JJIS BCEX YacTell M30JIMPOBAaHHON PaBHOBECHOW CHCTEMBbI, HA3bIBAETCS

a) HyJICBBIM Ha4ajOM TEPMOIUHAMHUKHN
0) mepBBIM HAYAIOM TEPMOAMHAMUKHU
B) BTOPHIM Ha4aJIOM TEPMOJIMHAMUKH
T') TPETHUM HAYaJIOM TEPMOJMHAMUKH.

3. B 1865 roay nousitue "suTponuun" ObLIO BBEJICHO ...
a) Kimaysunycom

0) ['m66com

B) [Inankom

r) roreiimom

Bapuanrt 9.
1. Y ienbHbIe TEPMOJIUHAMUYECKUE TTOTEHIINAIBI.
2. JIBa MeTo/1a N3y4eHHs TEPMOAMHAMHUKHU MeX(a3HbIX siBIeHUH: MeTo ['nboca.
3. BeibepuTe npaBUIIBLHBIA OTBET

1. I'panb {100} xyOa obnamaeT poTalMOHHON OCBI0 CHMMETPHH ... TIOPSIKA
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a) BTOPOro

0) TpeTbero
B) UETBEPTOIO
T') IATOTO

2. IHTeHCUBHBIMH Ha3bIBAIOTCS MTAPAMETPHI ...

a) 3aBUCSIIME OT COBOKYITHOT'O JBMXEHHS M MPOCTPAHCTBEHHOI'O PACHPECIICHUs BXOIAIUX B CU-
CTEMY MUKPOYACTHI]

0) XapaKTepU3YIOIIHe MPOCTPAHCTBEHHOE PACIOJIOKEHHE HE BXOJSIIMX B HCCICAYEMYIO CHCTEMY
OKPYKAFOIIHNX Tell

B) HE 3aBUCSIIME OT MaCcChl CUCTEMBI (YMCIIa YaCTHI)

T') TPOITOPIIMOHAILHBIE MAcCe CUCTEMBI (YMCITY YaCTHII)

3. DKCTEHCHUBHBIMHU Ha3bIBAIOTCS APAMETPHI ...

a) 3aBUCSIINE OT COBOKYITHOTO JBMXEHHS M MPOCTPAHCTBEHHOI'O PACIpECsICHUs] BXOSIINX B CH-
CTeMY MHUKPOYACTHUII

0) XapaKTepu3yIoIIie MPOCTPAHCTBEHHOE PACIIONIOKEHUE HE BXOJSIINX B HUCCIEIYEMYIO CUCTEMY
OKPY>KaIOIIHNX TeJl

B) HE 3aBUCSIINE OT MAaCChl CUCTEMBI (YK CIIa YaCTHIY)

T') IPOMOPLMOHATIHLHBIE MACCE CUCTEMBI (YHCTY YaCTHIL)

Bapmuanr 10.
1. YpaBuenune ['u66ca-/rorema.
2. AncopbunonHoe ypaBHeHue ['n66ca.
3. BeiOepuTe npaBUIbHBINA OTBET
1. TepmMogHaAMUUECKMMHU TTapaMeTpaMH Ha3bIBAOTCA ...... NPU3HAKH, XapaKTEPU3YIOLHE COCTOSTHHUE
CHCTEMBI U €€ OTHOLIEHHE K OKpY’KalolIel cpefie
a) KOJIMYECTBEHHbIE MAaKPOCKOITMYECKHE
0) KOJIM4YECTBEHHbIE MUKPOCKOITMUECKUE
B) KaY€CTBEHHBIE MAKPOCKOIINYECKHUE
T') KaUeCTBEHHBIE MUKPOCKOITYECKHE

2. HeOomnpIioe pacmmpeHue pemeTKd B HalpaBJICHUH TEPICHIUKYISIPHOM K MOBEPXHOCTH, T.C.
YBEIMYEHNE MEXIIOCKOCTHBIX PAaCCTOSHHUM B MPUIIOBEPXHOCTHOM 001aCTH, yMEHbILAIOIIEECs ¢ IITyOHHOM,
HaOJII0/IaeTCA y ...

a) MIOHHBIX KPUCTAJJIOB

0) MOJIEKYSPHBIX KPUCTAIIJIOB

B) METAJLJIOB

T') IOJYITPOBOIHUKOB

3. Ilporiecc Ha3bIBaeTCs 0OPATHUMBIM, €CITH ...

a) U3MEHEHHE COCTOSTHHSI CUCTEMBI MOXKHO MPOBECTH B 0OOPATHOW MOCIIEAOBATENFHOCTH 0€3 KaKHX-
00 3MEHEHUH B OKpYKAIOIICH cpeie

0) U3MEHEHHUE COCTOSIHUS CHCTEMBbl MOJKHO TPOBECTHU B TOW K€ IMOCIIEAOBATENLHOCTH 0e3 KaKhX-
u00 U3MEHEHUH B OKPYKAIOIIEeH cpeie

B) TEPMOJIMHAMUYECKHUE MapaMeTpbl YBEITMUUBAIOTCS B pe3yJbTaTe 3TOro Mpoliecca

') TEPMOJMHAMHYECKHE ITapaMeTPhl YMEHBIIAIOTCS B PE3y/IbTaTe ATOTO Ipoliecca
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5.2.3. Ouenounvie mamepuanwvi: Tunoevlie mecmosgwie 3a0anus no oucyunaune «Beedenue ¢ chu-
UKy mexchaznvix asaenuiny (konmpoaupyemole komnemenyuu IIKC-1):
Honuwtit nepeuensv mecmogvix 3aoanuii npeocmasern 6 JOUC — open.kbsu.ru

Tecm — cucteMa CTaHJIAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJISIONIAs ABTOMATHU3UPOBATh MPOLIEAYPY
HU3MEpEHUS YPOBHS 3HAHUW U YMEHUM CTYy/ICHTA.

Bribepure npaBUIIbHBIN OTBET

1. OnBITHBIM 3aKOHOM, HE JIEKAIIUM B OCHOBE TEPMOJAUHAMUKH, SIBJISETCS ...

-: 3aKOH COXpaHEHUs SHEPTUU

+: 3akon [lanpToHa
: HemocTrykumMoCTh aOCOTIOTHOTO HYJISI KOHEYHBIM YHCIIOM MTPOIIECCOB
: Bo3pacranue sHTponuu B M30JMPOBAHHON CHCTEME

2. TepMOAMHAMHYECKOM CHCTEMOM Ha3bIBACTCS JIFOOOE TEJI0, COIEePIKAIIEE ...
: 0ECKOHEYHO MaJIOE YHCJIO YaCTHI]

-1 MaJI0€ YHCJIO YACTHII

+: OOJIBIIIOE YUCIIO YACTHII

+: TOJIBKO YaCTHIIBI TBEPOrO TEJIa WM KUIKOCTH

3. IHTEHCUBHBIM TEPMOJMHAMUYECKUM MTApaMETPOM SIBJISIETCA ...
- QHTPOIIMSI

- YHACJIO YaCTHI]

+: 1aBJICHUE

-: MAarHUTHAs UHIYKUIUA

4. K 5KCTEeHCUBHBIM TEPMOJAMHAMUYECKUM MTapaMeTpaM OTHOCATCA ...

-: TeMIeparypa

+: 3HTpONHUI

- XUMHUYECKUH OTEHITHA

-: HaIIpsS)KEHHOCTh MarHUTHOTO TIOJISt

5. 3meHeHune 3Hepruy CUCTEMBI MPU U3MEHEHUH YMCIIa YaCTUIl 1-TO COPTa Ha €IMHUILY TPH T0-
CTOSIHCTBE TEPMUYECKUX U CUJIOBBIX BO3JAEHCTBHUM, a TAK)KE IIPU HEU3MEHHOCTU KOJIMYECTBA BCEX JPYTUX
YaCTHUI] HA3BIBACTCS ...

-: aAna0aTUYECKUM ITOTECHIIUATIOM

- UI30XOPHO-U30TEPMUYECKUM MMOTECHIINATIOM

-: 1300apHO-M30TEPMUIYECKIM MMOTEHIINATIOM

+: XUMHYECKUM IIOTCHIIHAIOM

6. Pa3nu4aroT ... OCHOBHBIX THIIA B3aUMOJICUCTBUS TEPMOJANHAMUYECKOW CHCTEMBI CO CPEIOM.
-9

-6
-2
+:3

7. Ilepenada sHEPTUM NMPU TOMOIIH HEYIOPSIOUYEHHOTO JIBM>KEHHS YaCTHUIl Ha3bIBAETCH. . ..
-: IBIDKEHHEM

+: TermI000MeHOM

- MacCOOOMEHOM

-: paboToii

8. 3mMeHeHne sHEeprun CUCTEMbI BCIEACTBHE OOMEHA YacTHIIAMHU CHUCTEMBI C OKPYXaloleh cpe-
JIOM, €CITM CUCTEMA OTKPBITA, HA3bIBAETCH. ..
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+: MaccoOMEHOM
-: IBIDKEHHEM

-1 TEIJI000MEHOM
-: paboToii

9. CunoBoe B3aMMOJICCTBHUE CHUCTEMBI CO CpPEAOW, MPU KOTOPOM DHEPrHsl Mepenaercsi cUcTeMe
OPUEHTUPOBAHHBIM NIEPEMEILICHUEM BHEIIHUX TEJl, HA3bIBACTCA. ..

-: QHTpONUEH

- '3MEHEHHEM BHYTPEHHEN SHEPTUn

+: paboToii

-1 TEILUIOTOU

10. DuTponUs UMEET Pa3MEPHOCTb, ...

+: COBIAAAIOIIYIO C PAa3MEPHOCTHIO TETIJIOEMKOCTH

-: COBIAAAOIIYIO C Pa3MEPHOCTHIO SHTAIBIINU

-: COBMAIAIOIIYIO C pa3MEPHOCTHIO BHYTPEHHEW YHEPTUU
-: COBIAJAIOIIYIO C Pa3MEPHOCTHIO TEIIOTHI

11. B cormacu# c ... Ha4aJIOM TEPMOJMHAMUKH, U3MEHEHHUE OJTHO3HAUYHOW (DYHKIIMH cOCTOsTHUS E
TE€PMOIMHAMHUYECKON CUCTEMBI IIPHU JII00OOM IpOIecce paBHO CyMME SHEPIuil BHELTHUX BO3/IEHCTBHM.

+: IEPBBIM

-: BTOPBIM

. TPETBUM

12. B cormacu# C ... Ha4aJIoOM TePMOJUHAMUKH, U3MEHEHHE OAHO3HAYHOW (PYHKIIUM COCTOSHUS S
TEPMOIMHAMHUYECKONW CUCTEMBI ITPU 0OPATUMOM IpOIlecce paBHO MPUBEICHHOMN TEIUIOTE, NOCTYyNAloIIel B
CUCTEMY, a IIPU HEOOPaTUMOM TIpolIecce — OOJBIIE MPUBEACHHOM TETIOTHI.

- IEPBbIM

+: BTOPBIM Ha4aJIOM TEPMOJANHAMHUKHI

-: TPEThUM Ha4yaJlOM TePMOIUHAMUKH

13. PaBeHCTBO SHTpONIMU KOHAEHCUPOBAaHHOW paBHOBECHOU cucTteMbl Hyto npu T=0 K u3BectHO
Kak...

- HyJI€BO€ Ha4YaJI0 TEpPMOJUHAMUKU

-: IIEpBOE HAYaJI0 TEPMOAUHAMUKU

- BTOpO€ Ha4yaja0 TEPMOIANHAMUKHU

+: TpeThe Ha4YaJI0 TEPMOAUHAMUKHU

14. OObeAMHEHHBIH 3aKOH MEPBOT0O U BTOPOTr0 Havaj TEPMOJIMHAMUKU TaK)KE HA3bIBAETCA ...
-: ypaBaenuem [ m66ca — Jlrorema

+: pyHIaMeHTaIbHBIM ypaBHeHUEM [ mO0ca /J1st BHyTpEeHHEH SHEPTUH

-: ypaBHeHHEM Jlrorema

-: ypaBHeHnuem [ 'u66ca.

15. ®ynknusa F = E -TS HasbBaercs ...
+: snepruen [ 'ensmroinbna

-: CBSI3aHHOW dHEprueu

+: cBOOOTHOM PHEprueit

-: oHeprueit ['mb6ca

16. ITepBoe Havyano TEPMOJUHAMUKHN UMEET BUJL;
-: dE =dQ + dA + dW
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+: dE =dQ + dA + dW
--dE=dQ + dA +dW
--dE =dQ + dA +dW

17. Pabota dA B o0miem ciydae cOBEPIIACTCS TOIBKO ...

-: MEXaHUYECKUMU CHIIAMU

-2 QJIEKTPUYUCCKUMH CHUITAMHU

-: MATHUTHBIMU CHUJIAMHU

+: BCEMH BO3MOKHBIMHU CHJIAMH

18. CocTosiHue BeniecTBa, P KOTOPOM OTCYTCTBYET YIPYTOCTb K CABHTY, Ha3bIBACTCH ...
- KHUJIKHM

- TBEPJIBIM

+: ra3000pa3HbBIM

- aMOp(hHBIM

19. ITo B.K. CemeHYEHKO, YMCI0O OCHOBHBIX TUITOB (Pa30BBIX MPEBPAIICHUI COCTABIISET ...

x
o

20. K da3zoBbm nepexoaam I-ro poma oTHOCSTCS ...
-: KpUTHYECKHE MIEPEX OB
+: IPeAKPUTUYECKUE TIEPEXOIbI
- 3AKPUTHYECKHUE TTEPEXO/IbI
-: 1r00bIe (ha30BbIEe IEPEXObI
Tecm — cuctema CTaHJAPTU3UPOBAHHBIX 3aJaHUM, MMO3BOJISAIONIAs] aBTOMAaTU3UPOBATh MPOLEAYPY
M3MEpEeHUs YPOBHS 3HAHHUM U YMEHUU CTyJEHTA.
21. MakpOCKOIIMYECKH OJTHOPOJIHAS 110 CBOUM (PH3UKO-XMMHUYECKUM CBOWCTBAM YacTh TEPMOTUHAMHYE-
CKOW CHCTEMBI Ha3bIBAETCH ...
+: azont
+: @azoi
+: ®A30U
+: paza
+: daza
22. CocTosiHUE BEIIECTBA, MPU KOTOPOM TEJI0 00JIaJaeT YIPYTOCTHIO K CABUTY HA3bIBACTCH...
+: TBEPABIM
-2 KUJKAM
-: ra3000pa3HbIM
-: TUTa3MOM

23. CocTosiHHE BELIECTBA, IPH KOTOPOM YIIPYTOCTh K CIABUTY KpailHE Maa, Ha3bIBAaeTCHl. ..
-2 TBEpABIM

+: KUAKUM

-: ra3000pa3HbIM

-: TUTa3MOM

24. CocTosiHHE BEIIECTBA, IPU KOTOPOM OTCYTCTBYET YIPYIOCTh K CIIBUTY, HA3bIBACTCA. ..
-: TBEPABIM

-1 JKUJKUM

+: Ta3000pa3HBIM
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-: IIJIa3MOM

25. MoHu3upoBaHHOE COCTOSTHUE ra3a, XapakTepu3yrouieecs TOl WM HHOM CTENEHbIO HOHU3AIIUH, HA3bl-
BaeTcA...

- TBEpPJbIM

- JKUJIKUM

-1 Ta3000pa3HbIM

+: mma3moi

26. Kakne n3 3tux 1e)eKTOB MOKHO CUYUTATH TOUCUHBIMU?
+: BakaHCHUH

+: aTOMBI B MEXKI0Y3IUAX

+: yy)>KepOoaHbIE aTOMBI

-: BUHTOBBIC JTUCIIOKAIIUN

-: IOBEPXHOCTh KpUCTaIIa

- MEKPOTPEIUHBI

27. Kakue u3 3tux 1e(eKTOB SIBISIFOTCS JIMHEHHBIMU?
-: BAKaHCHUH

+: BUHTOBBIE JUCIIOKALIUU

+: KpaeBble TUCIIOKAIIMM CMEILECHHS

- TIOPbI

-: TPaHUIIBI 3€PEH B MOJIMKpHUCTAILIIE

-1 4y’KE€pOJHbIE aTOMBbI

28. Kakue u3 31ux AeeKTOB ABJISIOTCS MIOCKOCTHBIMU?
+: MOBEPXHOCTh KpUCTAIIA

+: rpaHuIlbl 3epeH B OJMKPUCTAIIIIE

+: nedeKThl yIaKoBKU

-: BAKaHCHH

- BUHTOBBIE TUCIIOKALIMHA CMEILIEHUS

-1 TIOPHI

29. BuHTOBBIEC TUCIOKAIIUU OTHOCATCS K ... IeheKTam
- TOYEYHBIM

+: TMHEHHBIM

-! INIOCKOCTHBIM

30. KpaeBble n1uCIOKAIMK CMEIICHHS OTHOCSTCS K ... TeheKTam
-: TOYECIHBIM

+: TUHEMHBIM

- INTOCKOCTHBIM

31. CustoBO€E B3aMMOJIEHCTBHE CUCTEMBI CO CPEIOH, IPU KOTOPOM SHEPTHS IEPEJAETCS CUCTEME OPHUEH-
TUPOBAHHBIM IIEPEMEIIEHNEM BHEIIHUX TEJl HA3bIBAETCH ...

-: TEMJI00OMEHOM

+: paboToii

- MaccoOOMEHOM

32. I3MeHeHue YHEPTUH CUCTEMBI BCJIEICTBUU OOMEHA CHUCTEMBI YaCTHIIAMHU C OKPYXKAIOIIEH CpeIon, ec-
JIK CUCTCMA OTKPbITAasl, HA3bIBACTCA ...

-: TETJI000MEHOM

-: paboToii
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+: MacCOOOMEHOM

33. VI3MeHeHHe SHepPruy CUCTEMBI PY U3MEHEHUH YMCiIa YaCTHII i-TO0 COpTa Ha CUHUILY TIPH MTOCTOSH-
CTBE TEPMHUYECKUX U CHJIOBBIX BO3JCHCTBUI, a TAK)KE IMPU MOCTOSHCTBE KOJIMYECTBA BCEX IPYTHX YACTHI]
XapaKTEepU3yercH ...

+: XUMHYECKUM MOTCHIUAIOM

~+: XUMIIOTCHLIMAJIOM

+: XUMHUYECKHM ITOTSCHIINAIIOM

+: XUMITIOTSHIIMAJIOM

34. B u30/1MpOBaHHOI HEPABHOBECHOM CUCTEME €€ SHTPONHUS S IPH JIIOOBIX BHYTPEHHUX IIPOLIECCaX BO3-
pacTaeT U Ipu HACTYIJIEHUH PAaBHOBECHS JOCTUraeT MaKCUMAaJIbHOI'O 3HAYEHUs

-: IEpBOE HA4yaJI0 TEPMOIMHAMUKH

+: BTOpO€ HayaJlo TEPMOAUHAMUKI

-: TPEThE HAYaJI0 TEPMOIUHAMUKHU

35. DHTponus KOHIeHCUpOoBaHHOM paBHOBecHOM cucteMbl pu T = 0 K paBHa Hy10.
-: IEPBOE HA4YaJI0 TEPMOJIMHAMUKH
-2 BTOPO€ Hayajao TePMOAMHAMUKHI
+: TpeThe Ha4yajao TepMOIMHAMUKH

36. [1apameTpbl, IOJIHOCTBIO OIPEACIIIEMbIC COCTOSTHUEM CUCTEMBI B JIFOOOH MOMEHT BPEMEHH, SBIISTFOTCS
(GYHKIUSAMH ... CHCTEMBI

+: COCTOAHUA

+: CocTosHUSA

+: pyHKIHSAMH COCTOSHUS

+: COCTOSTHUS CUCTEMBI

37. Kakue u3 nepeyuciIeHHbIX apaMeTPOB ABISAIOTCS BHEITHUMU?
+: 00beM

+: HaNpsHDKEHHOCTD JIEKTPUYECKOTO TOJIS

-: TeMIIeparypa

- JaBJICHUE

-2 BHYTPEHHSISI DHEprus

+: HanpsHDKEHHOCTh MAarHUTHOTO TOJISt

38. Kakue u3 nepeuucieHHbIX NapaMeTPOB ABISIOTCS BHYTPEHHUMU?
-: 00beM

+: TeMIeparypa

+: naBneHue

+: BHYTpEHHSS DHEPT U

-: HAaIPSKEHHOCTb JIEKTPHUUYECKOTO MOJIS

-: HAaIPsDKEHHOCTh MAarHUTHOTO TTOJIS

39. Ilpotecc Ha3pIBaeTCS 0OPATUMBIM, €CIIH ...

+: U3MEHEHHE COCTOSHUSI CHCTEMbI MOKHO MTPOBECTH B OOPATHOH MOCIEeI0BATEILHOCTH 0€3 KaKUX-TH00
W3MEHEHUH B OKpYXKaIoIIeH cpese

- UI3MEHEHHE COCTOSHUS CUCTEMBI MOYKHO MPOBECTH B TOH K€ TOCTIET0BATENBHOCTH 0€3 KaKuX-Tudo u3-
MEHEHUU B OKPYKAIOUIEH cpefie

- TEpMOJUHAMUYECKHE ITapaMETPEI YBEJIIMYUBAIOTCA B PE3YIbTAaTE dTOr'0 IIpoLecca

-: TEPMOJIMHAMUYECKHE ITapaMeTphbl YMEHBIIIAIOTCS B pe3yJIbTaTe 3TOro mpolecca
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40. ITpu TeruiooOMeHe YHEePTHst epeIaeTcs .....

+: [IPU MOMOIIIM HEYMOPSAI0OUYEHHOTO JIBUKEHUS YaCTHUI]

- OPUCHTHUPOBAHHBIM IICPEMCIICHUCM BHCIIHUX TCJI

-1 B CJIEICTBMM OOMEHA CUCTEMbI YaCTHULIAMU C OKpY>Karolel cpeaoi

Kpumepuu ¢popmupoganus oyenox no mecmosoim 3a0aHUAM:
(4 6ayna) — mOTy4ar0T 00ydYaIOIUeECs ¢ MPAaBIIIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC BOIPOCHL. BEI-
nosiHeHo 100 % npeokKeHHbIX TECTOBBIX BOIIPOCOB;
(3 6amnma) — momy4aroT 00yJaroUIMecs: ¢ NPAaBIIIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE BOMPOCH! — 80
—99 % ot 0o0miero o0beMa 3aJJaHHBIX TECTOBBIX BOIIPOCOB;
(2 6anna) — momy4aroT 00yJaroUIMecs: ¢ NPAaBIIIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE BOMPOCHI — 60
—79% oT 001ero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
(1 6amn) — momyyarot oOyJaronecs: NPaBHILHBIM KOJTMYECTBOM OTBETOB Ha TECTOBBIE BOIPOCHI — MEHEE
40-59 % ot oOuiero oobema 3aJJaHHbIX TECTOBBIX BOIIPOCOB.

5.3. Ouyenounvie mamepuaivl 014 RPOMENCYMOUHOU ammecmayuu.

Lenvio npomedicymounvix ammecmayuti N0 NACUUILUIMHE SIBJIAETCS OLIEHKA KayecTBa OCBOE-
HUS TUCLUITIIMHBI 00Y4atoLMMHCS.

[TpomexyTouHasi aTTecTalus MpeiHa3HayeHa JUisi OObEKTUBHOIO MOATBEPKACHUS U OLICHUBAHUS
JOCTUTHYTBIX PE3yJIbTaTOB OOy4YEHMsI MOCIEe 3aBEPLICHUs W3Y4eHUs AUCHUILIMHBI. OCylecTBIseTCs B
KOHIIE 5 1 6 ceMecTpoB U IpeacTaBisieT co00il HTOrOBYIO OLIEHKY 3HAHUH O AucuMILIMHE «BBenenue B
¢bu3uKy MexQa3HbIX SBICHUI» B BUI€ IPOBEICHUS 3a4€TOB B CEMECTpax U 3a4yera o KypcoBoil paboTe B
5 cemectpe.

[TpomerxyTouHas aTTecTalysi MOXeT MPOBOAUTHCS B YCTHOM, MMCbMEHHOH (opme, U B hopme Te-
cTupoBaHus. Ha mpoMexyTouHyr0 aTTeCTalnio OTBOJIUTCS 1025 OaioB.

5.3.1. Bonpockl, BLIHOCHMBIE HA 3a4€eThI B S M 6 cemecTpax
(koHTpoMpyemble komnereHunu [IKC-1):

EcrectBennbie Hayku u Metoasl M.

dusndeckue SBIEHUS B MeK(]a3zHOM clioe.

Buzp! Mex¢a3HbIX rpaHul] B OJHOKOMIIOHEHTHOM CHCTEME.

OKCrepuMEHTAJIbHbIE METO/IbI U3yUeHUS MEeK(Pa3HBIX TPaAHMUII.

Hayunoe 3HaueHue u npaxkrudeckoe npumenenne GMA.

®da3oBoe cocTosiHUE BelecTBa. Moaupukanuy TBEpAbIX U )KUJIKUX BEIIECTB.

Knaccugukanumn dazoBsix nepexonoB no B. CemenueHko. JleTepMHUHAHT yCTOHYMBOCTH, KO3 (-

(GUIUEHTH! YyCTOMYNBOCTH.

8. Knaccudukamus pazoBsix nepexonon no I1. Dpendecry. dazoBbie nepexosl MEPBOro U BTOPOTo
poza.

9. Tepmoaunamuueckas cucreMa. 'oMoreHHasi U reTeporeHHasi CUcTeMsbl. [lapameTpbl cocTosHUS.

10. YcinoBust TepMOJMHAMUYECKOTO PABHOBECHS.

11. Buyrpensss sHeprus. Pabota. TernmooOmen. MaccooOMeH.

12. PaboTta MeXaHMYECKHX CHJI B aHU30TPOITHOM TOMOTE€HHOI U reTepOreHHOM cucTemMax.

13. U3otponHas nedopmarus oo6beMa 1 HOBEPXHOCTH paszzena (as.

14. 3akoHBI TEPMOAVMHAMUKH.

15. TepmoanHaMHuYeCKUE MOTEHIIMAIIBI U UX KCIIONb30BaHue B DM .

16. dynmameHTaNbHBIC ypaBHeHHUS [ nOOca s TepMoauHAMUYecKuX (YHKIMN (BHYTpEHHEH 2HEp-
MM, CBOOOJHEH SHEPrHH, SHTAJIBIHNH, CBOOOJHON PHTANBINHU, OOJBIIOTO TEPMOIMHAMUYECKOTO
MOTEHITHANA).

17. YcnoBust TepMUYECKOTO, MEXaHUYECKOTO M XUMHUYECKOT'0 paBHOBecHs (as3.

NoUnhAEWLD—
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18.
19.

20.
21.
22.

23.
24.
25.

26.
27.
28.

29.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.

42.
43.

44,

45.
46.
47.
48.
49.
50.
51.
52.

53.

54.
55.

VYpasaenus ['u66ca — [rorema.

DNeMEeHThl TeOMETPUH KPUCTAJUIMYECKON pelieTKy, dJieMeHTapHble penieTku bpase, Tpancusu-
OHHBIE TPYIIIIHI.

CuUMBOJIBI y3J10BOM IPSIMOM, Y3JIOBOW IJIOCKOCTH, MHIECKCH Musuiepa.

DNEMEHTB CAMMETPUHU KPUCTAJUTMUECKUX penieToK. JIMHelHbIe mpeoOpa3oBaHMmsL.

Onpenenureny MaTpUIbl JTUHEHHBIX MpeoOpa3oBaHUil MpPU TPAHCISAIMH, BPAlIeHUH, WHBEPCHH,
OTOOpaXEHUH B IIOCKOCTH.

Peanbuble kpuctaiuibl. Tumbl 1eeKTOB B peaibHbIX KpUCTAILIaX.

Tumnel cBs3u B MOJieKyIax. Kiaccudukaiiys TBEpIbIX TEJ MO TUTIAM CBSI3H CTPYKTYPHBIX €IMHHII.
MonekynspHusie Kpuctauuibl. Ban-gep-BaanbcoBa cBsi3b (AUCIIEPCHOHHOE, OPUEHTALMOHHOE, UH-
JTYKIIMOHHOE B3aUMOJICHCTBHS).

Kpucranisl ¢ BOIOpOAHOM CBS3bI0, HOHHBIE KPUCTAIUIbI, METAJUIHI.

KoBanenTtHsie kpucTamibl. HarpaBieHHOCTh U HACBIIIEHHOCTh KOBAJICHTHOM CBSI3H.

Oco0eHHOCTH CTPYKTYphI MOBEPXHOCTHU pa3zesia MOHHBIX, MOJEKYISPHBIX, KOBAJICHTHBIX U Me-
TaJVINYECKUX KPUCTAJUIOB HA TPaHUIle C COOCTBEHHBIM napoM. CMelleHNe YacTUll B HOPMaJIbHOM
Y TAaHT€HIIMAJIbHOM HAIlpaBICHUSIX.

OcCo0eHHOCTH TIOBEPXHOCTH paBHOBECHOrO Kpucramia (coortHomeHue Kropu-Bynwda). Ecre-
CTBEHHAs IIEPOXOBATOCTh MOBEPXHOCTH PABHOBECHOI'O KPHUCTAJlJIa, PAaBHOBECHas MOBEPXHOCTh
MOJIMKpUCTAJLIA.

CunrynspHas 1 BUllMHaIbHas rpanu. JleeKThl Ha BULIMHAIBHON TpaHl paBHOBECHOT'O KPUCTAILIA.
Oco0eHHOCTH CTPYKTYPHI IIOBEPXHOCTH paszzeia ¢as.

[ToBepxHOCTD pa3zaena KpUCTasl — map.

[ToBepxHOCTD pa3zzesna )KUJIKOCThb — ap.

Mesxdasznas TpaHuIia paszesia KpUcTall — paciijiaB, KpUCTal — KPUCTaILL.

[ToBepxHOCcTHOE HanpsikeHUE. KOMIIOHEHTHI TEH30pa MOBEPXHOCTHOTO HAIIPSHKCHHUS.
N3oTepmuueckas pabota 06pazoBaHus TOBEPXHOCTH. [[0BEpXHOCTHOE HATSKEHUE.

®opmyna bakkepa.

N30bITOYHBIE TOBEPXHOCTHBIE TEPMOIUHAMUYECKUE TIOTESHIHAIIBI.

CBsi3b MEXKy KOMITIOHEHTAMHU TEH30pa MOBEPXHOCTHOTO HAIPSHKEHUS M TTOBEPXHOCTHBIM HATSIKE-
HUEM, MKy TOBEPXHOCTHBIM HATSKEHHEM U CBOOOHON MOBEPXHOCTHOM SHEPTHEH .

JIBa MeToa U3yUYeHHs] TEPMOJIMHAMUKH IIJIOCKOT0 MEX(Pa3zHOTro CIosl.

Merton paznpenstonieit moBepxHoctu (Meton ['n66ca). M30bITOUHBIE TEPMOAMHAMUYECKHE TTOTEH-
muansl B Metoae I 'mooca.

VY nenbHble U30BITOYHBIE TEPMOAMHAMUYECKHE TOTEHIIMANBI B MeTojie [ ub0ca.

AOcoroTHas U OTHOCHUTEINbHAs agcopouus. AacopoimonHoe ypaHenue ['m60ca. ['m66coBa (9k-
BHUMOJISIpHAs) TOBEPXHOCThH pa3fena.

Merton Ban — nep — Baansca — ['yrenreiima — PycanoBa. DddexkTuBHas TONIIUHA MTEPEXOTHOTO
cI101.

[TonHbIe U ynenbHbIE N30BITOYHBIE TEPMOAMHAMUYECKHE TTOTEHITUABI B METOJIE CJIOS.

[TonsiTre ancopouuu. AacopOirs U TOBEPXHOCTHASI cerperalfusl.

Ancopbuust pusndeckass 1 XuMU4ecKasl.

Benuunna agcopouuu o ['m60cy u ['yrenreitmy — Anamy.

CBs13b MEXTY Pa3TMYHBIMUA BapUAHTAMHU OTMIPEICIICHUS aICOPOIIHH.

PaBHOBecue mexdazubix rpanul. [lepBoe u BTopoe ypaBHEHHS KaWILISIPHOCTH.

YacTHble cydan ypaBHEHUHN KalTWJIIIPHOCTH.

TepMmonMHaMHKa HMCKPUBIEHHOTO MOBEpXHOCTHOTO ciosi. @opmyna Tomcona. I[loBepxHOCTH
HATSHKCHHSL.

DyHIaMeHTalbHbIE TEPMOIMHAMUYECKIE COOTHOIICHHUS IS C(hepruecKoi MOBEpXHOCTH pa3zena.
AncopOunonHoe ypaBHenne [ m66ca /i1t MCKpUBIEHHOM TTOBEPXHOCTH.

PazmepHbIit 3 PexT MOBEpXHOCTHOTO HATSHKCHHUS.
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Kpumepuu ghopmupoeanun oyenok no npomexcymouHnoi ammecmayuu:

3auem (25 6amn0B) — MOJYYAOT OOYYAKOIIHECS, KOTOPhIE CBOOOAHO OPUEHTUPYIOTCS B MaTepHalie
U oTBevaroT 6e3 3aTpynHeHnid. OOyJaromuiicsi CHOCOOSH K BBITIOIHEHUIO CIOXKHBIX 3a/IaHHH, TOCTaHOB-
Ke Iieiel 1 BhIOOpe ImyTeid ux peanu3anuu. PaboTa BRITOTHEHA MOTHOCTHIO 0€3 OIIHOOK.

«He3auem» — TIOIYYAIOT 00YyYarolrecs, KOTOpble JOMYCKAT 3HAYUTeIbHbIe omuOku. OOyyaro-
IIMICS UMEET JIMIIb HAYaJIbHYIO CTENICHh OPHEHTAIIMK B MaTtepuaie. B pabore umcio ommboK 1 Hemoue-
TOB MPEBBICHIIO HOPMY JJIsl OLIEHKH 3 MJIU MPABHIILHO BBINOJIHEHO MeHee 2/3 Bcel paboThlI.

6. Memoouueckue mamepuainsl, onpedenaioujue npoueoypvl OUeHUEAHUA 3HAHUIL, YMEHU L,
HABLIKO6 U (U1) OnbIMa 0esamesibHOCHU

MakcumanbHas cymma 6amioB (100 6amioB), Habupaemasi CTyIEHTOM 1O TUCITUILINHE, BKJIFOYAET
JIBE COCTaBJISIOIINE:

— nepsas cocmasgnAwas — OUEHKa PEeryJspHOCTH, CBOEBPEMEHHOCTH M KayeCTBA BBINOIHEHUS
CTYICHTOM yueOHOU paboThl MO M3YyYEHUIO AUCLUMILIUHBI B TEUCHHE MEPHOJa M3yYEHUS AUCIMILTUHBI
(cemecTpa, MM HECKOJIBKUX cemecTpoB) (cymma — He Oosiee 70 GayutoB). baiiel, XxapakTepu3yroliue
yCIIeBAEMOCTh CTYJEHTA MO JTUCIUILINHE, HAOUPAIOTCS UM B TEUEHHE BCETro Mepruoaa 00ydeHHs 3a u3y4e-
HUE OT/ACIIbHBIX TEM U BBINOJIHEHUE OTICIBHBIX BUJIOB PadOT.

— emopas cocmaenaoujas — OLIEHKAa 3HaHUW CTYJIEHTa IO pe3ylbTaTaM MPOMEKYTOYHON aTTe-
craiuu (He 6onee 25 —6amios).

KputepreM omeHKH ypoBHSI ¢(DOPMHPOBAHHOCTH KOMIICTCHIIUN B paMKaX y4eOHOW JUCIIMILIHHBI
«BBenenue B ¢pusnuky mMex(asHbIX SIBICHUN» B 5 U 6 ceMecTpax sBISIOTCA 3a4eThl B 5 U 6 ceMecTpax U
KypcoBas paboTa B 5 cemecTpe.

OO0muii 6amn TeKylero u pyoeKHOTO KOHTPOJS CKIAIbIBACTCSA M3 CIEAYIOLIUX COCTaBISIOLINX
npuioxkenue 2. B TeyeHue yuyeOHOTO mpoliiecca CTyACHT 00s3aH OTUYUTATHCA 10 TEOPETUUECKOMY Mare-
pHUally ¥ MPaKTUYECKUM 3aHATHUSAM: ONPOCHI, UHIUBUAYAIbHbBIC 3aaHHsI, 3aIIUTa KypCOBOM pabOTHI.

Llenvto npomesrrcymounpix ammecmayuii 10 JUCUUILTUHE SIBISIETCS OLIEHKA Ka4eCTBa OCBOCHHUS
JTUCIUILTAHBI 00y4arOIIUMUCS.

Tunossle 3amanusi, obecrneunBaroniye GopmupoBanue komnereHuuu [IKC-1 mpencraBneHsl B
Tabaure 8.

Taobnuya 8. Pe3yromamaol 0ceéoenus yueoHoil OUCUUNTIUHDBL, NOOSIeXHcauiue nPoeepKe

HaumenoBanue | MHaukatopsbl OcHOBHbIE N0Ka3a- OuneHouHble cpeacTBa
KOMIIeTeHI[UH AOCTHKEHU TeJI OLEHKH pe-
3yJIbTATOB 00Y4YCHHS
MKC-1: Cno- MKC-1.1: 3HaTh: TumnoBbie OIEHOYHBIC MAaTEPUATHI

CcOOEH UCIIOJIb-
30BaTh COBpE-
MEHHBIE METOIbI

UCCIIEIOBaHUS TOJABI UCCNEA0- | TOABI (UBMKU MEX- | JUIsl KOJUIOKBUYMA (paszoen 5.2.1.);
CBOWCTB KOH- BaHUS CBOMCTB | ()a3HBIX SBJICHHA U | TUIIOBBIE OL[CHOYHbIE MaTEpHAIIBI
JICHCUPOBAHHBIX | KOHJICHCUPOBaH- | (Pa30BBIX MEPEXOJIOB B | JJIsi KOHTPOIBHOM pabOTHI (pas-
cpen, aHajIu3a HBIX COCTOSTHMM | PaBHOBECHBIX CHCTe- | dent 5.2.2); TUIIOBBIE TECTOBBIE
MexK(Da3zHbIX Max. 3amanus (pasden 5.2.3.);
MIPOIIECCOB U THUIIOBBIE OIICHOYHBIE MaTEePHUAIIbI
B3aUMO/ICH- K 3a4eTy (pazoen 5.3)

CTBHS U3ITyYe- YmMmers: Tunossle OLIEHOYHbIE MAaTEPUAIIBI
HUH C Bellle- - yMeTb BBIOMpAThH | ISl YCTHOTO Ompoca (pazoen
CTBOM criocobbl  ompenene- | 5.1.1.);

CrocobeH uc-
MOJIB30BATh CO-
BpPEMEHHBIC Me-

- TCPMHUHOJIOTUIO,
OKCIICPUMCHTAJIBHBIC
U TCOPCTUUCCKHUC MC-

JUIs yCTHOTO OIpoca (pasodern
5.1.1.);
TUIIOBBIE OIICHOYHBIE MaTepPHAaJIbI

HUS TIapaMeTpoOB, Xa-
paKTepU3yIOIUX B3a-
UMOJIEUCTBUS pas-

TUIIOBBIC OICHOYHBIC MaTCPpUaJIbl

JUTSL KOJUTOKBUYMA (paszoden 5.2.1.);

THUITIOBBIC OICHOYHEIC MaTCpUaJibl
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JUYHBIX (a3.

JUTSI KOHTPOJBHOM paboThI (pa3z-
den 5.2.2); TUTIOBBIE TECTOBBIC
3amanus (pasden 5.2.3.);
TUTIOBBIC OLICHOYHBIE MaTEPHAIIBI
K 3a4eTy (pazoen 5.3)

Baanern:

- OCHOBHBIMH TOHSATH-
SIMH M METOJIaMU H3Y-
yeHus:  Mex(a3HbIX
SIBJICHU B PaBHOBEC-
HBIX YCIIOBHSIX;

- XapaKTepPUCTHKAMHU
MexdasHoro cios u
(byHIaMEeHTaIbHBIMU
YpaBHCHHUSIMU TEPMO-
JUHAMHUKA ~ TOBEPX-
HOCTHBIX SIBJICHUIA,

- METOJaMH pacueTa

TUNoOBBIE OIIEHOYHBIC MaTEPHAIIBI
JUTsl YCTHOTO OTIpoca (pazoer
5.1.1);

TUIIOBBIC OIICHOYHBIC MaTePHAIIbI

JUTSL KOJUTOKBUYMA (paszoden 5.2.1.);

THUIIOBBIC OIICHOYHBIC MaTEPHAIIBI
JUTSE KOHTPOJILHOU PaboTHI (pas-
Oen 5.2.2); TUTIOBBIC TECTOBBIC
3amanus (pasden 5.2.3.);
THUIIOBBIC OIICHOYHBIC MaTEPHAIIbI
K 3a4eTry (pazden 5.3)

azIcopOoIuu.
[IKC-1.2: Cno- | 3narth: TuIoOBBIE OLIEHOYHBIE MATEPUAIIBI
coOeH npume- - B3aMMOCBS3b | JJI1 YCTHOTO OIpoca (pazder
HATH MMOJy4YeH- | CBOMCTB W mapamert- | 5.1.1.);
HbIC 3HAHMS JUIsI | pOB  XapaKTepU3YIO- | THUIOBBIE OLIEHOYHbIE MaTEPHAIIBI

aHaJIM3a U TPaK-
THYECKOI'0 UC-
MMOJIL30BaHUS
CBOMCTB KOH-
JICHCUPOBaH-
HBIX Qa3 u
HaHOOOBEKTOB

X MexgasHbie rpa-
HUIIBI;

- cepy NpaKTUYECKO-
ro MPUMEHEHUS MOITy-
YEeHHBIX 3HAHUM.

JUTSL KOJUTOKBUYMA (paszoden 5.2.1.);

THUIIOBBIC OIICHOYHBIC MATEPHAIIBI
JUTSl KOHTPOJIBHOM palboThI (pa3z-
Oen 5.2.2); TUTIOBBIE TECTOBBIC
3amanus (pasden 5.2.3.);
TUTIOBBIE OLICHOYHBIE MaTePHAIIBI
K 3a4eTy (pazoen 5.3)

YMmern:

KOJIMYECTBEHHO M Ka-
YEeCTBCHHO aHAIU3H-
pOBaTh CBOWMCTBA KOH-
JCHCUPOBaHHBIX (a3,
HaHOOOBEKTOB u
Mex(a3HbIX SBICHUH.

TunoBble OlIEHOYHBIE MaTEPHAIIBI
JUTsl YCTHOTO OTIpoca (pazoer
5.1.1);

THUIIOBBIC OICHOYHBIC MAaTCPUAJIbI

JUISL KOJUTOKBHYMA (paszoen 5.2.1.);

THUIIOBBIE OIICHOYHBIC MaTEPHAIIBI
JUIs KOHTPOJIBHOI paboThl (pasz-
Oen 5.2.2); TUTIOBBIE TECTOBBIC
3ananus (pasoen 5.2.3.);
THUTIOBBIE OIICHOYHBIE MaTEPHAIbI
K 3a4ery (pazden 5.3.)

Baanern:

MEeToAaMHu ompejese-
HHUSA U HpaKTI/I‘—IeCKOFO
MPUMEHEHHUSI CBOWCTB
KOH}IGHCI/IpOBaHHBIX
cpen

Tunosbie OIICHOYHBIC MaTCPHAJIbI
JUISL yCTHOTO OTIpoca (pazoder
5.1.1.);

TUIIOBBIC OIICHOYHBIC MaTePHAIIbI

JUTSL KOJUTOKBUYMA (paszoen 5.2.1.);

TUTIOBBIC OIICHOYHBIE MaTePHAIIBI
JUIsL KOHTPOJIbHOU palboThI (pas-
Oen 5.2.2); THUIIOBBIE TECTOBBIC
3amanus (pasden 5.2.3.);
TUTIOBBIC OLICHOYHBIE MaTePHAIIBI
K 3a4eTy (pazoen 5.3)
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ITKC-1.3: Crno-
co0eH mpume-
HSTh MaTeMaTH-

3Harth:
- TEOPHUIO ¥ METOAMKY
00paboTKu pe3yJibTa-

TumoBkie OIICHOYHBIC MaTCpHAJIbI

JUISL yCTHOTO OTIpoca (pazoder
5.1.1);

JOM, a TaKXke C IIOo-
MOIIBIO aBTOMAaTH3H-
POBaHHBIX POTPAMM.

9Yec-KHe METO/BI | TOB W3MEpEHUH, | TUIIOBBIC OIICHOYHBIC MATEPUAITBI
00paboTKH pe- | ompeneacHus Mo- | U1 KOJUIOKBUYMa (pazden 5.2.1.);
3yJIBTATOB HC- TpenrHoCcTei TUTIOBBIC OIICHOYHBIE MaTEPUAITBI
CIICZIOBAaHUS JUTs. KOHTPOJIBLHOHM paboThI (pa3z-
den 5.2.2); TUTIOBBIE TECTOBBIC
3amanus (pasden 5.2.3.);
TUTIOBBIC OIICHOYHBIE MATEPHAIIBI
K 3a4eTy (pazoen 5.3.)
YMmerh: TUnoBBIE OIIEHOYHBIC MAaTEPHAIIBI
-  MpOBOAWTH 0Opa- | I YCTHOTO OIpoca (paszoer
00TKy  pe3ynbtatoB | 5.1.1.);
WCCIIC/IOBAHMsI MaTe- | TUIIOBBIC OIICHOYHbIC MaTePHAIIbI
MaTUYeCKUM  METO- | JUIA KOJUIOKBUYMA (pazden 5.2.1.);

THUIIOBBIC OIICHOYHBIC MaTEPHAIIBI
JUTSE KOHTPOJILHOU PaboTHI (pas-
Oen 5.2.2); TUIIOBBIC TECTOBBIC
3amanus (pasden 5.2.3.);
THUIIOBBIC OIICHOYHBIC MaTEPHAIIbI
K 3a4ery (pazden 5.3)

Baapners: Tunossle OLIEHOYHbIE MaTEpUAIIBI
- HaBbIKaMHU TPUMeE- | JJIs1 YCTHOTO OIpoca (paszoei
HEeHHMsT  Maremaruue- | 5.1.1);

CKMX METOAOB O0pa- | THUIOBHIE OIICHOYHBIC MaTePHAIIBI
O0TKM  pe3yibTaTOB | U KOJUIOKBUYMA (pazden 5.2.1.);
WCCIIIOBAHMUSL. THUIIOBBIE OIICHOYHBIC MaTEePHAIIBI

JUIsl KOHTPOJILHOM paboThl (pasz-
Oen 5.2.2); TUTIOBBIE TECTOBBIC
3ananus (pasoen 5.2.3.);
THUIIOBBIE OIICHOYHBIC MaTEePHAIIBI
K 3a4eTy (pasoden 5.3.)

Taxum 00pa3oM, BBINOIHEHHE TUIIOBBIX 33JaHUN, IPECTABICHHBIX B pa3zene 5 «O1eHouHble MaTepua-

JIbI JIA TCKYIICTO U py6€>KHor0 KOHTPOJIA YCIICBACMOCTH U HpOMeXCYTOQHOﬁ arreCTaiguun) I103BOJIHUT

00eCIeYnTh CIIOCOOHOCTh UCHOJIH30BATh COBpPEMECHHBIC METOJIbI UCCIICTOBAHUA CBOICTB KOHACHCUPOBAH-

HBIX CpeJl, aHaIM3a MexX(a3HbIX MPOIECCOB U B3auMoieicTBHs n3nydeHuit ¢ BemectsoM (ITKC-1).

7. Yuebno-memoouueckoe obecneuenue OuCyunauHbl

7.1. Hopmamueno-3axonooamesnvHule aKmol

1. [Tpuka3z MunoOpuayku Poccuu ot 07.08.2020 Ne 891 ("OO6 yrBepxkaeHuu (enepaibHOTO Tocy-
JApCTBEHHOTO 00pPa30BAaTENBFHOTO CTAHJIAPTa BBICHIETO OOpPa30BaHUS IO HANPABICHUIO IMOATOTOBKH
03.03.02 dwuszuka (ypoBeHb OakamaBpmara)' (3apeructpupoBaHo B Munrocte Poccun 24.08.2020 .
Ne 59412).

7.2. Ocnosnaa numepamypa
1. CeipkoB A. I'. DnemeHTHl (U3HKK TMTOBEPXHOCTH W HAHOTEXHOJIOTHA. YUYCHHE U 3aKOHBI Beii-
MapHa: yuyebHnoe nocodue / A. I'. Coipkos ; mox peaakiueiit H. P. IIpokomuyka. - Cankt-IlerepOypr : 13-
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http://webirbis.spsl.nsc.ru/irbis64r_01/cgi/cgiirbis_64.exe?Z21ID=&I21DBN=CAT&P21DBN=CAT&S21STN=1&S21REF=&S21FMT=fullwebr&C21COM=S&S21CNR=&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D1%8B%D1%80%D0%BA%D0%BE%D0%B2%2C%20%D0%90%D0%BD%D0%B4%D1%80%D0%B5%D0%B9%20%D0%93%D0%BE%D1%80%D0%B4%D0%B8%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87

narenbcTBO [lonmurexnnueckoro ynusepcurera, 2018. - 206 c.: ui. ; 20 cm. - bubnuorp. B konue ri1. - 100
9K3

2. Jlagames P.X., TepMoanHaMHKa TTOBEPXOCTHBIX SIBJICHUN [ DNEKTpOHHBIA pecypc| / Jlanamies
P.X.; ITox pen. X.b. Xokonosa. - M. : ®USMATIIUT, 2007. - 280 c. - ISBN 978-5-9221-0832-4 - Pe-
»KuUM gocrtyna: http:// www.studentlibrary.ru/book/ISBN9785922108324.html

3. TosOun O .K., MonekynspHas Teopus aficopOIuu B MOPUCTHIX Tenax [ DIEKTPOHHBIN pecypc] /
Toeoun HO.K. - M. : ®USMATIIUT, 2012. - 624 c. - ISBN 978-5-9221-1431-8 - Pexum pocryma:
http://www.studentlibrary.ru/book/ISBN9785922114318.html

4. MamonoBa M.B., ®u3uka noBepxHocTu. TeopeTuueckrue MOJICIN U SKCIEPUMEHTAIbHbIE Me-
TO/ABI [DyeKTpoHHbIN pecypc] / MamonoBa M.B., IIpyaaukos B.B., [Ipyaaukosa N.A. - M. : ®DU3ZMAT-
JIUT, 2011. - 400 c. - ISBN 978-5-9221-1236-9 - Pexum JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785922112369.html
1. lenone H.b. OcHOBBI (pr3nKK KOHAECHCUPOBAHHOTO BemlecTBa [ DnekTpoHHbIi pecypc] / Jemone H.b. -

M.: OU3SMATIIAT, 2011. - ISBN 978-5-9221-1261-1 -
http://www.studentlibrary.ru/book/ISBN9785922112611.html

2. Canem P.P. ®usnueckast xumusi. Tepmoannamuka [DnekrponHsiii pecypc] / Canem P.P. - M: ®U3-
MATIJINT, 2004. - 352 c. - ISBN 5-9221-0078-5 -
http://www.studentlibrary.ru/book/ISBN5922100785.html

3. Yiutun M.B. IloBepxHocTHbIE sBIeHUsA. AncopOius [DneKTpoHHbI pecypc]: YueOHoe mocobue. /
VYautun M.B., ®ununnos [1.B., ®enoposa A.A. - UBanoBo: MBaH. roc. Xxum.-texHoi. yH-T1., 2014. - 206
c. - ISBN -- - Pesxum nocrtyma: http://www.studentlibrary.ru/book/ghtu_025.html

Pexum JOCTymna:

Pexxum JOCTymna:

4. bappiOun A.A. ®u3NKO-XUMUS HAHOYACTHI], HAHOMATEPHAJIOB U HAHOCTPYKTYp [DJIEKTPOHHBIA pe-
cypc]: yue6. mocooue / A.A. bapeioun, B.A. baxtuna, B.1. Tomwmn, H.I1. Tomumuaa - KpacHosipck:

Coy, 2011. - ISBN 978-5-7638-2396-7 - Pexum JIOCTYyTIA:
http://www.studentlibrary.ru/book/ISBN9785763823967.html
7.3. lononnumenvnasn numepamypa
Ne ABTOp HasBanmue H3paT-BO I'on
1 | Pycanos A.W. Jlexuuu o TepMOAMHAMUKE TTOBEPXHOCTEM: CIIO.: Jlans, 2013
yueOHoe mocoOue st By30B. YueOHuKH /uig By- | 240 c.
30B.

2 | 3agymkun C.H., [®usuka mex¢asHbIX sBIEHUH B KOHAEHCHUpOBaH-| Hampuuk: 2014
XokoHos X.b., HBIX CpeJax. KBI'Y. 246 c.
Kapamyp3os b.C.,

AmugarupoB b.b.,
Taosa T.M.

3 | AmuarupoB b.b., Metoasl u npubopsl 1 uccienoBaHuii B o0na-| Hanpuunk: 2017.
XokoHoB X.b., cTi Qu3uKu Mex(}a3HbIX ABIeHUN B KoHaeHcupo-| KBI'Y. 152 ..
KapamypzoB b.C. |Bannbix BemectBax (CrenuanbHbiil (usnueckuii| YueOHoe (500

OPAKTUKYM). nocoobue. 9K3.)

4 b.b. Anmuarupos, ABTOMaTH3UPOBAaHHAS YKCIIEPUMEHTaIbHAs [TpuGopsr. 2017.

®.®. /IpimiekoBa, | yCTaHOBKA JJIS ONpeesIeHUs] ObICTPHIX U3MEHE- (Mockga)

3.A. Kokos HHW TOBEPXHOCTHOI'O HATSKEHHUS JKUJIKOMETAII- 2017. Ne 2
JIMYECKUX PACILIABOB U KPAEBBIX YIJIOB CMa4M- (200).

BAaHMS MU IIOBEPXHOCTEN TBEPABIX TEIL. C. 18 - 28.

5 | Hecuc E.N. da30BbI€ NIEPEXO/IbI B PABHOBECHBIX U HEPAB- CraBpomnons:

HOBECHEIX CUCTEMAX. N3n-8o CT'Y. 2006.

6 | AmgarupoB b.b., | Pacdersr ancopOmum KOMIOHEHTOB, COCTaBa U
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http://www.studentlibrary.ru/book/ISBN9785922112611.html
http://www.studentlibrary.ru/book/ghtu_025.html
http://www.studentlibrary.ru/book/ISBN9785763823967.html
http://opac.mpei.ru/notices/index/IdNotice:187143/index.php?url=/auteurs/view/661/source:default

XokonoB X.b., TOJIIIMHBI TTOBEPXHOCTHBIX CII0€B OMHAPHBIX Hanpunk: 2004.
YouaeBa A.M. METaJNINYECKUX pacTBOpoB (YueOHo- KBI'Y. 58c.
METOANYECKOE ITOCOOHE).
7 | Pongyrun B.M.  |®usukoxumus MIOBEPXHOCTH. VYueOuuk-| Honromnpya- 2008
MOHOTpadus. HBIH: Nz na-
Tenbekuii Jlom
«HHTEeNnNEKTY,
568 c.
8 | Ono C., Kongo C. | MosiekyinsipHasi Teopus NOBepXHOCTHOro Hatsa- | M.: JIU 1968
YKEHUS B JKUJIKOCTSIX
9 | Ilonens C.H. [ToBEpXHOCTHBIE SIBJIEHUS B PACIlIaBax. M.:  Meran- | 1994
JTyprus
10 | 3enrynn O. Du31Ka NOBEPXHOCTH. M.: Mup 1990
11 | Pycanos A.U.Mexdaznas TeH3UOMETpPUS. CIIG.: Xumus | 1994
ITpoxopos B.A.
12 | I'm66¢ A.B. M. TepmonunaMuyeckue paboThI. JI.: TocTexus- 1950
Jar,
13 | Cemenuenko B.K. | IloBepxHOCTHBIE siBieHMs B MeTauiax u cia- | M.: ['ocrexus- 1957
Bax. JaT
14 | Poynuncon JIx., |MoinekyisipHas Teopusl KallWJUISIPHOCTH. M.: Mup 1986
Yunom b.
15 | PycanoB A.N. ®da3oBbIC paBHOBECHS U MMOBEPXHOCTHBIC siBe- | JI: Xumus 1973
HUSL.
16 | Hanames P.X. TepMoanHaMHKa TOBEPXHOCTHBIX SBJICHHUM. M.: ®usmar- 2007
JUT
17 | 3apymxun C.H., | Meronbl usyueHust Mexx(pa3HbIX TpaHMII. Kues:Haykosa | 1977
XokoHOB X.b. Hymka
18 | 3agymxun C.H. ®u3znka MexQpa3HbIX SIBICHUI. VY4eOHo- 1976-
XokoHOoB X.b. Meroauueckue | 1978
pa3paboTKu B
S yacTax

7.4. Ilepuoouueckue uzoanusn (cazema, 6eCMHUK, 010]11€MEHb, HCYPHAT)

Kypuanot

Kypuanst PAH: KOX (Kypnan ¢uznueckoit xumun), Pacinasel, ®DMM (Puzuka MeTaiaoB u
metaosenenue), [ITD (Ilpubopsl u TexHuka skcniepuMenTa), [loBepxHocTs,Ycnexu ®H (dusznueckux
)Hayk, KT (Kypuan texuudeckoi ¢puzuku, [lepciekTHBHBIE MaTepUabl U T.1I.

7.5. Humepnem-pecypcoi

HpI/I HU3YUCHUU JUCHUIIIINHBI «BBeneHue B (I)I/I3I/1Ky MC)K(I)&SHBIX SIBIICHUI» CTYACHTAaM II0JIC3HO

M0JIb30BaThCs cleayromuMu Muteprer — pecypcamu:

1. http://elibrary.ru

. www.studentlibrary.ru

. http://www.mathnet.ru

. www.ufn.ru

. http://lib.kbsu.ru

2
3
4. http://www.iprbookshop.ru
5
6
7

http://www.scopus.com

061/141/[6 umj)op/wauuonnble, CnpaeovHble U NOUCKOBbLE!
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1.

CrpaBounas npaBoas cuctema «I"apant». URL: http://www.garant.ru.

2. Cunpapounas npaBoBas cucrema «KoncynprantlLmroc». URL: http://www. consultant.ru

IlepeyeHb aKTyaJIbLHBIX 3JIEKTPOHHBIX HHPOPMALIMOHHBIX 023 TaHHBIX,
K KOTOPBIM o0ecredeH aoctyn noJn3osarejasim KbI'Y (2023-2024 yu.r.)

Ne HanmeHo- KpaTtKaa xapakrepucTuka Aapec HanmeHoBaHue opra- Ycnosusa
n BaHue 3/ieK- cauTa HU3aunKU-BNALENDbLA; poctyna
/ TPOHHO-TO pPeKBU3UTbI A0roBopa
n pecypca
1. HayyHan dnekTp. bubnmnoTeka HayuHbix | http://eli 000 «H3b» MonHbIN
3/IeKTPOHHaA | nybaunKkauuit - okoso 4000 brary.ru JlnueHsnoHHoe corna- poctyn
6ubnmnorteka | MHocTpaHHbIX 1 3900 oTeve- weHune Ne14830 ot
(H3B PODU) | cTBEHHbIX HAaYYHbIX KYPHANOB, 01.08.2014r.
pedepatbl nybamkauuii 20 BeccpoyHoe
TbIC. }KYPHA/I0B, @ TaK¥Ke onu-
caHma 1,5 MAH. 3apyberkHbIX U1
POCCUMNCKUX AnCCepTaLnii;
2800 pocc. KypHanos Ha bes-
BO3ME3HOI OCHOBE
2. 93bC «KoH- 13800 n3gaHuit no Bcem 06- http://w 000 «KoHcynbTaHT MonHbIN
CY/NbTAHT CTY- | 1aCTAM 3HaHUM, BKAOYa- ww.stud CTyAEeHTa» poctyn (pe-
AeHTa» et 6onee yem 12000 yyebHU- medlib.ru (r. Mocksa) rmcTpaymsa
KOB 1 y4ebHbIx nocobuit ans http://w Dorosop N2750KC/07- no IP-
BO un CIO, 864 HanmeHoBa- ww.medc 2022 agpecam
HUI XKypHanos 1 917 moHo- ollegelib.r 0OT126.09.2022. KBIY)
rpadpui. u AKTMBEH A0
30.09.2023r.
3. «INEeKTPOH- Konnekuus «MeauumHa (BO) http://w | O0O «MonuTtexpecypc» MonHbIN
HaAa 6ubnmo- | NMOTAP-Megma. Books in Eng- | ww.stud (r. Mockea) poctyn (pe-
TeKa TexHuue- | lish (KHUrM Ha aHrAnMckom medlib.ru | Jorosop Ne849KC/03- | ructpauma
CKOro By3a» | A3blKe)» 2023 no IP-
(3BC «KoH- oT111.04.2023 r. agpecam
CYNb-TaHT AKTMBEH A0 KBIY)
CTyAeHTa») 19.04.2024r.
4, 3BC «JlaHb» | DNEKTPOHHbIE BEPCUN KHUT https://e.l 000 «3BbC JIAHb» (r. MonHbIM
BEeAYLLMX M34aTeNbCTB yyebh- anbook.c CaHkT-MeTepbypr) poctyn (pe-
HOW W Hay4YHOW nTepaTypbl (B om/ Doroeop Ne41EM/223 | ructpauua
TOM YMC/Ie YHUBEPCUTETCKUX ot 14.02.2023 r. no IP-
M34aTeNbCTB), TaK U 3/1eK- AKTUBEH A0 aapecam
TPOHHbIE BEpPCUMU Nepuoaunye- 15.02.2024r. KBIY)
CKMX MU34aHUI NO Pa3INYHbIM
061acTAM 3HAHWUN.
5. HauuoHanb- | O6beaMHEHHbIN 3NeKTPOHHbIN | https://ru | ®IBY «Poccuiickan roc- Joctyn c
HaA 3N1eKTPOH- | KaTanor GoHA0B POCCUMNCKUX sneb.ru/ | ypapcTtBeHHas 6MbAMO- | 3MEKTPOH-
HaAa 6ubnmno- | 6UbAMOTEK, coaeprKaLLmi TeKa» HOrO Yu-
Teka PIb 4 331 542 371eKTPOHHbIX A40- Jorosop TaNbHOIoO
KymMeHTOB 06pa3oBaTesIbHOro Ne101/H36/1666-n oT 3ana 6um6-
M Hay4YHOTro XapaKrepa no 10.09.2020r. JINOTEKN
Pa3/INYHbIM OTPACAAM 3HAHWI beccpouyHbIi KBry
6. 3b6C 107831 nybamkaumi, B T.4.: http://ipr 000 «Ai N 3p Me- MonHbIN
«IPSMART» 19071 — y4ebHbIX M3aaHWA, bookshop ana» poctyn (pe-
6746 — Hay4HbIX n3gaHuii, 700 .ru/ (r. Mocksa) rmcTpaums
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Konnekumi, 343 xKypHana Dorosop N275/EN-223 no IP-
BAK, 2085 aygmounsgaHuu. o1 23.03.2023 . agpecam
AKTMBEH [0 KBIY)
02.04.2024r.
7. 3b6C TemaTtnyeckas Konnekuma http://ipr 000 «Ai MNn 3p Me- MonHbIN
«IPSMART» | «PyccKui A3bIK Kak MHOCTpaH- | bookshop ana» poctyn (pe-
(30P PKW) HbIA» .ru/ (r. Mocksa) rmcTpaums
N3paTenbckue Konnekuunm: http://w Dorosop Ne142/EN- no IP-
«3natoycT»; «PyccKuii A3bIK. WW.ros- 223 agpecam
Kypcbl»; «PyccKkunii A3bIK» edu.ru/ ot 18.05.2023 r. KBIY)
(Kypcbl YMK «Pycckuit a3bIk CPOK npeaocTasieHna
CerofHa» - 6 KHUr) NNUEeH3NNK:
¢ 01.06.2023 no
01.06.2024
8. | 9BC «KOpanT» | DIEKTPOHHbIE BEpCUM y4eb- https://ur 000 «2neKTpoHHOEe MonHbIN
ana CNo HOM W Hay4YHOM ANTEepaTypbI ait.ru/ usgatenscteo FOPANT» | poctyn (pe-
nspatenscrs «HOpaT» gna (r. Mocksa) rmcTpaums
CMNO v 3neKTpOoHHbIe BEpCUM Dorosop N2305/EMN-223 no IP-
nepuoanyeckmx n3gaHui no 0127.10.2022. agpecam
pa3NIMYHbIM 061acTAM 3Ha- AkTmBeH go 31.10.2023 KBIY)
HUA.
9. | 3BC «lOpaitT» | dnekTpoHHbIe Bepcumn 8000 https://ur 000 «2neKkTpoHHOEe MonHbIN
ana BO HaMMeHOBaHWUIN y4ebHOM U ait.ru/ usgatenscteo FOPANT» | poctyn (pe-
Hay4YHOM AnTEepaTypbl N3pa- (r. Mocksa) rmcTpaumsa
TenbctB «Opant» gna BO n Dorosop N244/EN-223 no IP-
3/1IeKTPOHHbIE BEPCMMN NEPUO- 07116.02.2023r. agpecam
OMYECKUX U3aHUI MO pas- AkTtuseH ¢ 01.03.2023 r. KBIY)
JNINYHBIM 06.1aCTAM 3HAHUN. no 29.02.2024r.
10.| Polpred.com. | 0630p CMW Poccum u 3apy- http://pol | OO0 «Monnpepg cnpa- Joctyn no
HoBocTtu. 06- | 6exbs. MNosiHble TEKCTbI + aHa- | pred.com BOYHUKU» IP-apgpecam
3op CMWU. nnTrKa us 600 nsgaHmm no 53 be3so3smesgHo (6e3 KBry
Poccua nza- | otpacnam oduumanbHoro goro-
pybexbe Bopa)
11.| Mpe3upeHT- Bonee 500 000 3neKTPOHHbIX http://w | ®rBY «Mpe3ungeHtckaa | AsTopuso-
CKaa 6ubnno- | fokymeHToB no ucropum Ote- | ww.prlib.r | 6ubnmnoteka um. B.H. BaHHbIN
TeKa um. B.H. | yecTBa, poccuiickoi rocyaap- u EnbumHa» (r. CaHkT- [oCTyn 13
EnbumHa CTBEHHOCTU, PYCCKOMY A3bIKY MeTepbypr) 6ubnunore-
W Npasy CornaweHue or Ku (aya,.
15.11.2016r. Ne115,
BeccpoyHbIn 214)

7.6. Memoouueckue pekomenoauuu no u3y4eHuio OUCYUnIuHbl
«Beeoenue 6 puszuxky mexnchaznvix a61eHuil» 01 00yUAIOUUXCA

Llens kypca «BBeneHue B Gu3nuKy Mex(a3HbIX ABICHUI» - 03HaAKOMIIEHUE OaKanaBpoB, Crielua-
JTU3UPYIOLUXCS 1O (U3HUKE KOHJIEHCUPOBAHHOTO COCTOSIHUSA, C TEPMUHOJIOTHEH, SKCTIEPUMEHTAILHBIMU U
TEOPETUYECKUMHU METO/IaMU (PU3UKU MeX(Pa3HbIX ABJICHUN B PABHOBECHBIX CHUCTEMaX.

[Tpuctynas kK U3y4yeHHUIO AUCHUIUIMHBI, O0yJyarouieMycs HeoOX0IMMO 03HAKOMUTHCS C TeMaTH4e-
CKUM IIJTAHOM 3aHSTHUH, CIIUCKOM PEKOMEHIOBaHHOU y4eOHOH nmuteparypbl. Cienyer ysCHUTh MOCHIEH0-
BaTEJIbHOCTh BBIIOJIHEHHS MHUBHIyalbHbIX YUEOHBIX 3aJJaHUI, 3aHECTU B CBOIO pabouyto T€Tpab TEMBI
U CPOKH MPOBEJICHHsS] CEMHUHAPOB, HATUCAHUS YU€OHBIX UM TBOpUYECKUX paloT. [Ipn n3yueHun AUCHUILIH-
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HbI 00YYaIOIIUECs BBITIOIHSIOT CIIEAYIONIUE 3a/IaHHs: U3Y4al0T PEKOMEHIOBAHHYIO YIEOHYIO U HAYIHYIO
JIUTEpaTypy; MUITYT KOHTPOJIbHBIC paOOThI, TOTOBAT JIOKJIAbI U COOOIICHHS K MPAKTUUYECKUM 3aHSATHUSM;
BBITIOJTHSIIOT CAMOCTOSTEIBHBIC TBOPYESCKUE PAOOTHI, YIACTBYIOT B BBIIIOJIHCHUU MPAKTUYECKUX 3aaHUM.
YpoBeHb U TITyOMHA YCBOEHHUS TUCHUIIIMHBI 3aBUCAT OT aKTHUBHOW M CHCTEMATHYECKON pabOThI HA JIEK-
LHSX, U3YYEHUSI PEKOMEHOBAHHOM JINTEPATYPHI, BBINIOJIHEHUS KOHTPOJIBHBIX TMCbMEHHBIX 3aJaHUN

Kypc n3yuaercs Ha JEKIUAX, CEMUHApaX, IPU CaMOCTOSITEIIPHOW U MHAUBUAYAIbHON padoTe 00y-
qarormmxcs. OOyJaronuiicst Uik TOJTHOTO OCBOSHUSI MaTepHalia JOJKEH He MPOIYCKaTh 3aHSITHS U aKTHB-
HO y4acTBOBaTh B yuyeOHOM mporiecce. JICKIMM BKIIOYAIOT BCE TEMbl U OCHOBHBIE BONPOCHI TECOPUHU U
npakTuky. [[nst MakcuManbHOM 3((HEKTUBHOCTH U3YYCHHSI HEOOXOIUMO TTOCTOSTHHO BECTH KOHCIIEKT JICK-
LM, 3HaTh PEKOMEHAYEMYIO IPEIoJiaBaTesIeM JUTEPaTypy, MO3BOJSIONLYI0 JOMOJIHUTh 3HAHUS U JIyYIle
MOJATOTOBUTHCS K CEMUHAPCKUM 3aHATHSIM. Kpome Toro, moaroToBka K MPaKTUYECKUM 3aHATHIM TpeOyeT
oT 0akaJlaBpOB M3y4YEHHUE KypPHAIbHBIX CTaTel U TIEPEBOJIOB C MHOCTPAHHOTO SI3bIKA HAYYHBIX CTaTEH.

B cooTBercTBUY C Y4EOHBIM IUIAHOM Ha KXY TEMY BBIICICHO HEOOXOIUMOE KOJIHMYECTBO Ya-
COB MPaKTUYECKUX 3aHSATUUA, KOTOPBIE MPOBOJATCS B COOTBETCTBUU C BOIIPOCAMH, PEKOMEHI0BaHHBIMU K
M3Y4YEHUIO M0 OmpeaesieHHbIM TeMaM. OOydJaroniuecs: HODKHBI PETYISIPHO TOTOBUTHCS K CEMUHAPCKUM
3aHSTHUSIM M y4acTBOBAaTh B 0OCYXJIE€HUU BOMPOCOB. [Ipy MOArOTOBKE K 3aHIATHUSIM CJIEIyeT PyKOBOJCTBO-
BaTbCAd KOHCIEKTOM JIEKIIMA M PEKOMEHJOBAHHOW JIMTEPATYypou. TemMaTWyecKud IUIaH JUCLMIUIMHBI,
y4eOHO-METOIUYECKIEe MaTepuabl, a TAKXKE CIIUCOK PEKOMEHIOBAaHHOW JTUTepaTyphl MPUBEICHBI B pabo-
4yel nporpamme

Memoouueckue pekomenoayuu npu padome HAO KOHCNEKMOM 60 8peMs NPOBEOCHUA JIEKUUU

B nporniecce NEKIMOHHBIX 3aHATHN 11€7€CO00pPa3HO KOHCIIEKTHUPOBATHh Y4eOHBIM Marepuai. Jlms
ATOTO UCTOIB3YIOTCS OOIINE U YTBEPUBIIHNECS B MPAKTUKE MpPaBUila U MIPUEMbI KOHCTIEKTUPOBAHHUS JICK-
LUAH.

KoHcnekTupoBaHue JEKIHMM BEIETCS B CHELUAIBHO OTBEACHHOW JJI 3TOTO TETPaaH, KaxKIblid
JIUCT KOTOPOM JTOJKEH UMETh IMOJIsl, Ha KOTOPBIX JCJIAl0TCs IIOMETKH U3 PEKOMEHIOBAaHHOM JIUTEPaTypHI,
JIOTIONHSIIOIINE MaTepua MPOCIYIIaHHOM JIEKIMH, a TakXKe MOJYEpKHUBAIOIINEe OCOOYI0 Ba)KHOCTh TEX
WJTU UHBIX TEOPETUUYECKHUX MOJIOKEHUH.

[lenecooOpa3Ho 3aMuChIBaTh TEMY M IUJIaH JEKIUI, PEKOMEHIYEeMYIO IUTEPaTypy K TeMe. 3anucu
pa3zienoB JEKIHMH JOJKHBI UMETh 3arOJIOBKH, MOJ3arojIOBKH, KpacHble CTpOKH. JlJis BbIIeNeHUs pasje-
JIOB, BBIBOJIOB, OIpE/eJIeHUI, OCHOBHBIX HJEH MOXHO MCIOJh30BaTh IIBETHBIE KapaHJAld U (joMacTe-
pBI.

HazBaHHbIE B JIGKIIMM CCHUTKM Ha TIEPBOMCTOYHUKU HAJO0 MOMETUTH Ha MOJSIX, YTOOBI IPU caMo-
CTOSITEJILHOW pa0oTe HAWTH W BOHCATh UX. B KOHCHEKTE TIOCIOBHO 3aNUCHIBAIOTCS OINPEACIICHHS TTOHSI-
TUH, KaTEeropuii U 3akoHOB. OCTaNbHOE HOJKHO OBITh 3aIFCAHO CBOMMHU CIIOBAMHU.

Kaxnomy cTyneHTy HeoOX0auMo BBIpaOOTaTh U MCTOIB30BaTh JOMYCTUMBIE COKpAIlleHHs HauboJee pac-
MIPOCTPAHEHHBIX TEPMUHOB U MTOHSATHUH.

Memoouueckue pekomendauuu 1O nO02omogeKe K npakmu4ecCKum 3aHamuim

[TpakTHdeckue (CeMHUHAPCKUE) 3aHATHS — COCTaBHAs YacTh Y4eOHOTO mpoiiecca, rpymnmnoBas ¢op-
Ma 3aHATUN MPU aKTUBHOM YYacTHUU CTYIEHTOB. lIpakTrueckue 3aHSITHS CIIOCOOCTBYIOT yrITyOJIEHHOMY
M3YYCHHUIO HauOoJee CIOKHBIX MPo0JieM HayKU U CIy»aT OCHOBHOHM (popMoii MOBEACHHSI UTOTOB CaMo-
CTOATENbHOU paboThl oOydaromuxcs. Llenpio mpakTHUeCKUX 3aHATHH ABISETCS yriyOJleHue U 3aKperie-
HUE TEOPETUYECKHUX 3HAHUM, MOJYYEHHBIX 00YJaIONIMMICS Ha JICKIUSIX U B TIPOIECCE CAMOCTOSITETLHOTO
M3Yy4YeHUs] y4yeOHOro marepuala, a, CieloBaTelIbHO, (JOPMHUPOBAHHME Y HHMX OMNpPEIEICHHBIX YMEHHH U
HaBbBIKOB.
B xoJlie moAroToBKM K CEMHHApPCKOMY 3aHSATHUIO HEOOXOJIMMO MPOUYUTATh KOHCIEKT JIEKLUH, U3Y-
YUTh OCHOBHYIO JINTEPATypPy, O3HAKOMUTHCS C JOMOJHHUTEIBHON JUTEPATYPOM, BBIIIOJIHUTH BbIIaHHBIC
npernojaBaTesieM IMpakTHueckue 3ananus. [Ipu 3ToM ydecTh peKoMeHaluu mpenoaaBaress u TpedoBa-
HUs nporpammbl. JlopabaTeiBaTh CBOM KOHCIEKT JIEKIIUH, Jeliasi B HEM COOTBETCTBYIOIIHME 3aMUCH U3 JIU-
Teparypsbl.
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XenatenbHO NMpH MOATOTOBKE K MPAKTUYECKUM 3aHATUSAM MO IMCHUUIUIMHE OJHOBPEMEHHO HC-
10JIb30BaTh HECKOJIBKO HCTOYHHUKOB, PACKPBIBAIOIINX 3a/1aHHbIE BOIIPOCHI.

Ha npaktrdeckux 3aHATHIX 00ydarommecs: ydyaTcsi TpaMOTHO M3JaraTh MpoOJIeMbl, CBOOOIHO BBI-
CKa3bIBaTh CBOM MBICIM U CYXJIEHUS, pACCMAaTPUBAIOT CUTYallMH, CIIOCOOCTBYIOLIME PA3BUTHIO Npodec-
CHOHAJIbHOW KoMIeTeHTHOCTH. ClieyeT UMeTh B BHJY, YTO MOJTOTOBKA K MPAKTHYECKOMY 3aHATHIO 3a-
BUCHUT OT (DOpPMBI, MECTa IPOBE/IEHUSI CEMUHApa, KOHKPETHBIX 3aJaHUN U MOPYYEHUH. DTO MOXKET ObITh
Ham#caHue JI0KJIaza, 3cce, pedepata (C MOCISAYIOUIMM UX 00CYXKIEHUEM ), KOJUIOKBUYM.

Memoouueckue pekomeHOauUU NO OPZAHUZAYUU CAMOCHOAMENLHOU PAdOmbl

CamocrosrenpHas padora (mo B.M. [lanro «caMOCTOSTENBHBIN — YeIOBEK, UMEIOIIHNI CBOM TBEP-
Iible YOEXKI€HUS») OCYLIECTBISETCA IpU BeeX opMax 00ydeHHs: OUHOU U 3a04HOI.

CamocrosTenpHas paboTa 00ydJarOUIMXCS - CIOCOO aKTHBHOTO, IIEJICHANIPABICHHOTO pruolpere-
HUS CTYIEHTOM HOBBIX I HEro 3HaHWN UM yMEHMH 0e3 HEelmoCpeACTBEHHOI'O y4yacThs B 3TOM Ipolecca
npernonasateneil. [loBeIeHne POl cCaMOCTOSTENFHON paboThl 00yUYAIOIIKUXCSI TIPU MTPOBEACHUH PA3IUy-
HBIX BHJIOB YU€OHBIX 3aHATHH Iperoiaraer:

—  ONTHMH3ALHUIO METOJIOB OOyUYeHMsI, BHEIPEHUE B YUEOHBIN MPOLIECC HOBBIX TEXHOJOTHH 00Y-
YEHUs1, HOBBIIIAIOIIMX IPOU3BOIUTEIBLHOCT TPY/la IPEnoiaBaTess, akTUBHOE UCIIOJIb30BaHUEe HH(OpMa-
IIUOHHBIX TEXHOJIOTUH, MO3BOJISIONIMX 00YyJaromeMycsi B yI00HOE JUIsl HErO BpeMsi OCBauBaTh Y4EeOHBII
MaTepuai;

—  IIUPOKOE BHEAPEHHE KOMITBIOTEPH3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpUICHCTBOBAHWE METOJMKHU MPOBEJCHUS MPAKTUK M HAYYHO-HCCIEI0BATEIHCKON PabOTHI
00yJaroImuxcs, MOCKOJIbKY UMEHHO 3TH BUBI y4eOHOM pabOTHI B IEPBYIO OYEpElb TOTOBIT 00YJarOIINX-
Csl K CaMOCTOSITEIbHOMY BBINOJIHEHUIO TPO(EeCCHOHANBHBIX 3a/ay;

—  MOJIEPHM3AIHIO CUCTEMbI KypCOBOTO M JUILIOMHOTO NPOEKTUPOBAHUS, KOTOpasi TOJHKHA TO-
BBIIIATh POJIb CTY/AEHTA B I0JI00pE MaTepualla, IOUCKE MyTeH pelieHus 3a1ad.

CamocrosrenbHas paboTa NPUBOJAUT CTYJEHTA K IOJIYYEHUIO HOBOI'O 3HAHUSA, YHNOPSAAOYEHUIO U
yrayOJIeHUI0 UMEIOLINXCS 3HaHUM, (OPMUPOBAHUIO Y HETO MPOPECCUOHATILHBIX HAaBBIKOB U yMeHHil. Ca-
MOCTOSITEIbHAsA Pa00Ta BHIIOIHSIET PsJl GYHKLMI:

—  Ppa3BUBAIOUIYIO;

—  uH(GOPMaLlMOHHO-00yUaIOIIYIO;

—  OpPHUEHTHUPYIOIIYIO U CTUMYJIHPYIOIIYIO;

—  BOCIMTHIBAIOLIYIO;

—  HCCIE0BATENbCKYIO.

B pamkax Kypca BBINOJIHSAIOTCS CIEAYIOIIUE BHJIbI CAMOCTOSATEIbHON paboThI:

1. Tlpopabotka yueOHOro Marepuaia (o KOHCIEKTaM, yueOHOM U Hay4YHOU JIUTEPaTyphl);

2. BrmonHeHue pa3HOYPOBHEBBIX 3a/1a4 U 33/1aHUM;

3. PaOota ¢ Tectamu 1 BompocamH Jisl CAMOIIPOBEPKU;

4. BslnogHeHHE UTOTOBOW KOHTPOJIbHOM paboThI.

CryneHTaM peKOMEHJIyeTcsl C caMOro Hadajla OCBOCHMs Kypca paboTaTh ¢ JIMTEpaTypod M Ipel-
JaraeMbIMH 3a/IaHUSIMH B (hOpMe TOATOTOBKU K OYEPEAHOMY ayJUTOpPHOMY 3aHATHIO. [Ipu 3TOM akTyanu-
3UPYIOTCSl UMEIOIUECS 3HAHMS, a TaKXKe co3AaeTcs 0a3a Uil yCBOEHHS HOBOTO MaTepHana, BO3ZHUKAIOT
BOIIPOCHI, OTBETHI HA KOTOPBIE CTYAEHT IOJYYaeT B AyAUTOPHH.

Heo0xoauMo OTMETHTH, YTO HEKOTOPbIE 3aJaHUsI 111 CAMOCTOSITENIbHOM pabOThI MO KYypCy UMEIOT
ornpeneneHHyto creruduky. [Ipy ocBoeHNM Kypca CTyIeHT MOXET I0JIb30BaThCcs OMOIMOTEKOM By3a, KO-
TOpasi B MOJHOW Mepe oOecredyeHa COOTBETCTBYIOIIEH JIUTepaTypoil. 3HAUUTENbHYIO TIOMOIIb B IOJTO-
TOBKE K OYEPEAHOMY 3aHATHIO MOXKET OKa3aThb MUMEIOIIMNCSA B y4eOHO-METOIMYECKOM KOMIUIEKCE KpaT-
KM KOHCTIEKT JIeKIMHA. OH e MOXKeT UCIOJIb30BaThCSA U Ul 3aKPEIUICHHUS MOJIYyY€HHOIO B ayJUTOPHH
Mmatepuana. CamocrosarenbHas paboTa CTYIEHTOB NMPEAyCMOTpeHa y4eOHBIM IJIAaHOM M BBINOJIHSAETCA B
00s13aTeIbHOM MOpAIKE. 3aJaHUs MPEJIOKEHBI IO KaXA0H U3y4yaeMol TeMe U MOT'YT TOTOBUTbCS UHIU-
BUYQJIbHO WK B rpymnmne. [1o HeoOX0IMMOCTH CTYIEHT MOXKET 00paIlaThCs 3a KOHCYIbTAaLUEH K Mperno-
JaBaTenio. BelnonHenue 3a1aHuil KOHTPOJIUPYETCS U OLICHUBAETCS NIPETIOAABATENIEM.
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JUis yCHemHoro caMOCTOSITENIbHOTO HM3y4YeHHs MaTepHaja CErOJHs HCIIOJIb3YIOTCS pa3JIndHbIe
cpeactBa oOyueHHsl, cpeld KOTOPhIX 0CO00€ MECTO 3aHMMAIOT MH(POPMALMOHHBIE TEXHOJIOTUU Pa3HOIo
YPOBHS M HAIIPABICHHOCTH: 3JICKTPOHHBIE YYEOHUKHU U KypChI JIEKIIUH, 0a3bl TECTOBBIX 33aJJaHUN U 3a/1a4.
DOJNEeKTPOHHBIA y4eOHUK NpeCTaBiIAeT COOON MPOrpaMMHOE CPEICTBO, MO3BOJIAIOLIEE NMPEICTABUTh IS
M3yUYEHHS TEOPETUYECKUI MaTepuai, OpraHu30BaTh anpoOHpPOBAHUE, TPEHAXK M CAMOCTOSATEIBHYIO TBOP-
YecKyro paboTy, IOMOTaroliee CTyIeHTaM U IPEroiaBaTell0 OLEHUTh YPOBEHb 3HAHUMN B OIpEeIEHHON
TEMaTUKe, a TaKXKe coJeprkaliee HEeOOXOAMMYIO CIPaBOYHYIO MH(POpPMAIHI0. DJIEKTPOHHBIA y4eOHHK
MO’KET MHTErpUpOBaTh B ce0€ BO3MOXKHOCTH PA3JIMYHBIX IE€1arOrMYeCKUX MPOrpaMMHBIX CPEJICTB: 00Y-
YaloIIMUX IPOorpaMmM, CIIPaBOUYHUKOB, yUEOHBIX 0a3 JaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOIIUX IPOrpamMMm.

Jlis ycnemHoi opraHu3alMd CaMOCTOSITENIbHONW paboThl BCe aKTUBHEE IPUMEHSIIOTCS Pa3HOO00-
pasHble 00pa3oBaTeNbHBIE PECYpChl B ceT MHTEpHET: CUCTEMbI TECTUPOBAHHMS 110 PA3ITUYHBIM 00JIACTSIM,
BUPTYyaJIbHbIE JICKI[UH, JJAOOPATOPUH, IPU 3TOM IOJIB30BATENIO JOCTATOYHO MMETh KOMIIBIOTEP U IMOJ-
KIIIOYeHUe K VIHTEpHEeTY Ui TOTO, YTOOBI CBA3ATHCS C MPETOIaBaTeNIeM, PEIaTh BEIUNCINTEIBHBIC 3a/1a-
YM U MOJy4daTh 3HaHUs. Vcrosb30BaHHE ceTeil yCHMIIMBAET POJib CAMOCTOSITEIbHOM pabOThl CTYAEHTA U
MI03BOJISIET KAPAMHAIIBHBIM 00pa30M U3MEHUTh METOAMKY IIPENOJaBaHusl.

CryneHT MOXKET MOJdydaTh BCE 33/JaHUS U METOJMYECKHUE yKa3aHMs yepe3 CepBep, YTO JAeT eMy
BO3MOKHOCTh IPHBECTH B COOTBETCTBUE JIMYHBIE BO3MOXHOCTH C HEOOXOAMMBIMH JJIsi BHIIIOJHEHHUS pa-
60T Tpynozarparamu. CTyJIeHT UMEET BO3MOKHOCTb BBIIOJIHATH pabOTy JAOMa MM B ayIUTOpHH. boib-
[I0€ BOCIUTATEIBHOE U 00pa30BaTeIbHOE 3HAYEHUE B CAMOCTOSITEIIbHOM Y4€OHOM TpPyJie CTY/ICHTa UMEET
CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YKJaeT U MOAJEPKUBAECT BHUMAaHUE M UHTEPEC, MOBBIIIACT aKTHUB-
HOCTb MaMSTH U MBILIUICHUS, [TO3BOJISIET CTY/IEHTY CBOEBPEMEHHO OOHApYXUTh U YCTPAHUTDH JIOMYLIEH-
HblE€ OIIMOKH M HEJIOCTAaTKH, OOBEKTUBHO ONPENEIUTh YPOBEHb CBOUX 3HAHWM, MPAKTHUECKUX YMEHMH.
Camoe [J0CTYymHOE M TIPOCTOE CPEACTBO CAMOKOHTPOJISl C TNPUMEHEHUEM HH(OpMalMOHHO-
KOMMYHHUKAI[MOHHBIX TEXHOJIOTUH - 3TO psiji TECTOB «on-line», KOTOpbIe MO3BOJISAIOT B PEXKUME PEATbHOIO
BPEMEHU ONPEACIUTh CBOH YPOBEHb BJIAJICHHS MPEAMETHBIM MAaTEPHUAIOM, BBISIBUTH CBOU OMIMOKHU U T10-
JYYUTh PEKOMEHJIAIINH 10 CAMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcro nutepaTypy MOXXKHO pa3feiuTh Ha y4eOHUKH M yuyeOHble TOcOOus, OpUTHHAIbHbIE HayYHbIE
MOHOTpadHuUECKHe UCTOYHUKH, HAYYHbIE MyOJIIMKAMU B MIEPUOANYECKON 1medaTtu. 3 HUX MOKHO BBIJIE-
JUTH JINTEPaTypy OCHOBHYIO (PEKOMEHAYEMYIO), AONOJHUTEIbHYIO M JHUTEpaTypy A YrIyOJeHHOIo
W3YYEHUS TUCIIUILTHHEI.

W3yueHne qUCIUIUIMHBI CIelyeT HauuHaTh ¢ y4eOHUKA, TOCKOJIbKY YU4eOHHK — 3TO KHUTa, B KOTO-
PO U3JI0’KEHBI OCHOBBI HAYYHBIX 3HAHUH 10 ONPEAEIEHHOMY MPEJAMETY B COOTBETCTBHUU C LIEISIMH U 3a-
JayamMH 00ydeHUsl, yCTaHOBIECHHBIMH ITPOrPaMMOH.

[Tpu pabote ¢ nuTepaTypoil HEOOXOAUMO YUUTHIBATh, YTO UMEIOTCS Pa3IUYHbIE BUJbI UTEHUS, U
KaX/IbIil U3 HUX UCIIOJIb3YyeTCs Ha ONPEAENICHHBIX ATallaX OCBOSHHs MaTepuaa.

IIpeosapumenbHoe YTEHUE HAINIPABICHO HA BBISIBJICHHE B TEKCTE HE3HAKOMBIX TEPMHUHOB U MOUCK
UX 3HaYCHUS B CIIPABOYHOM JUTEpaType. B 4acTHOCTH, P YTEHUU yKa3aHHOM JTUTepaTypbl HEOOXOIMMO
MOAPOOHEHTIIIM 00pa30M aHATM3UPOBATH TIOHSTHS.

Cke603H0€e umeHue TIpeAIIONaracT MPOYTEHNE MaTepuana OT Hadaja 10 KoHua. CKBO3HOE YTEHHE
JUTEepaTyphl U3 MPUBEIEHHOTO CIUCKA JJae€T BO3MOKHOCTh CTYIEHTY C()OPMUPOBATH CBOJI OCHOBHBIX II0O-
HATHH U3 U3yyaeMoi 00JIacTH U CBOOOJIHO BIIAJIETh UMH.

Buvibopounoe — Ha000pOT, UMEET LIETBIO MOUCK U 0TOOp MaTepuana. B pamkax gaHHOrO Kypca Bbl-
00pOYHOE YTEHHUE, KaK CITIOCOO OCBOEHHMSI COJIEpKaHMsI Kypca, TOJKHO HCIIOJIb30BaThCs MIPH MO OTOBKE K
MPAKTUYECKUM 3aHATHSIM 10 COOTBETCTBYIOLUM pa3/ieiaMm.

Ananumuueckoe umeHue — 3T0 KPUTHUECKUI pa3d0p TEKCTa ¢ MOCIEAYIOUMM €ro KOHCIEKTHPO-
BaHrueM. OCBOEGHHE yKa3aHHBIX MOHATHI Oyner Haubosee 3pPEeKTUBHBIM B TOM CiIydae, €CiIM MPU YTEHUU
TEKCTOB CTYJCHT OyJIeT 3aJ1aBaTh K 3TUM TEKCTaM BOMPOCHL. YacTh U3 3TUX BOIPOCOB CHOPMYIMPOBaHA B
®OC B mepeuHe BOMpocoB JyIsl codecenoBanus. llepedeHb 3THX BOMPOCOB OIpaHUYEH, TO3TOMY BaXKHO
HE TOJIBKO COJIEP>KaHHUE BOIIPOCOB, HO CaM IIPUHIIMII OCBOEHUS JIUTEPATYpPhI C TOMOLIBIO BOIIPOCOB K TEK-
CTaM.
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Llenbto uzyuaroujeco YTeHus ABNSETCA IITyOOKOE U BCECTOPOHHEE MOHMMaHuEe yueOHoi nHpopma-
uu. ECTh HECKOJIBKO IPUEMOB U3YYaIOLEr0 YTCHHUS:

1. Utenue mo anroputMmy mpeanosnaraeT pazOueHne MHPOpMaLUU HA OJIOKH: HAa3BaHUE; aBTOP;
HCTOYHMK; OCHOBHAs MJesl TeKCTa; (pakTHUECKUI MaTepuall; aHaJIU3 TEKCTa IyTeM COINOCTaBJICHUS UMe-
IOIIUXCS TOYEK 3pEHUs 110 pacCMaTPUBAEMBIM BOIIPOCAM; HOBU3HA.

2. IIpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CJICAYIOIINN aJIrOPUTM:

—  MEIJIEHHO IPOYMTATh TEKCT, CTAPAsCh MOHATH CMBICI U3JI0KEHHOTO;
—  BBIJEJINUTH KIIIOUEBBIC CJI0BA B TEKCTE;
—  IIOCTaparhbCs MOHATb OCHOBHBIE HJIEH, TOATEKCT U OOIINI 3aMbICelT aBTOPA.

3. IlpueM Te3upoBaHUs 3aKIOYaeTCs B (OPMYJIMPOBAHUM TE3UCOB B BHJIE IOJIOKEHHUH, yTBEp-
JKICHUM, BEIBOJIOB.

K 3TOMy MOXHO 100aBUTh M HHBIE IPUEMBL: IIPUEM peQepupOBaHUsl, IPUEM KOMMEHTUPOBAHUS.

Baxnoii cocraistomeil 1100010 COMUAHOTO HAYYHOTO W3JIAHHS SBISIETCS CIUCOK JIMTEPATYPHI,
Ha KOTOpYIO cchutaercsi aBTop. [Ipy BOZHMKHOBEHHUHU MHTEpeca K Kakoi-TO 00CyXk/1aeMOl B TEKCTE Mpo-
Oneme Bcerza eCTb BO3MOXKHOCTh 00pPAaTUTHCS K CIIMCKY OTHOCSIIEHCS K HEll tuTepaTypsl. B aTom cirydae
BCs Ipo0JieMa Kak Obl pa30MBaeTcs Ha COCTABIISIOIIME YaCcTH, KaX/1as U3 KOTOPhIX MOXKET U3ydaTbCsl OT-
JEeTBHO OT APYyrux. [Ipu 5TOM BaXKHO HE TEPATHh U3 BUJA OOLIHMIA KOHTEKCT M HE TIOTPYXKaThCs YPE3MEPHO B
JeTaiu, HIOTOMY YTO TaKMM 00pa3oM MOXHO HE YBHJIETh ITIaBHOTO.

IToaroroBka K 3K3aMEHY JOJKHA MPOBOAMTHCSA HA OCHOBE JIEKIIMOHHOI'O MaTepuasa, MaTepuaia
MIPAKTUYECKUX 3aHATHH ¢ 00s3aTeNbHBIM 00pallleHueM K OCHOBHBIM Y4€OHHMKaM 10 KypCy. ITO MO3BOJIUT
UCKJIIOYUTh OLUMOKU B MOHUMAaHUU MaTepHuaiia, o0JerdYuT ero OCMbICIEHUE, IPOKOMMEHTUPYET MaTepual
MHOT'OYHCIICHHBIMU IIPUMEPAMH.

Memoouueckue pekomenoayuu 011 nOO20MOGKU K 3auemy

3ayersl B 5 U 6 ceMecTpax U KypcoBas pabora B 5 ceMecTpe sIBJISIIOTCS (POPMON MUTOTOBOTO KOH-
TPOJIsL 3HAHUM M YMEHUH O0Oy4aroIuXcs 10 JaHHOM JMCUUIUIMHE, NOJYYEHHBIX Ha JICKIUAX, IpaKkTHde-
CKUX 3aHSTHSIX M B TPOILECCE CaMOCTOATENbHON paboThl. OCHOBOW AJIsi ONpEENCHHsI OIEHKH CITYKUT
YPOBEHb YCBOCHMs OOy4aroIIMMHUCS MaTepHaia, MpeJyCMOTPEHHOro JaHHOH paboueit mporpammoit. K
3a4eTy JOMYCKAaITCs CTYeHThI, HaOpapiue 36 u Oosiee OAIIIOB MO UTOTAM TEKYIIETO U MPOMEKYTOUHO-
ro KoHTpoJs. Ha 3auete cTyneHT MoxeT Habpathb 25 6asioB.

B nepuon moaroToBku K 3aueTy oOydaromiuecs BHOBb OOpaIalOTCS K yueOHO-METOAUYECKOMY
MaTepHaly ¥ 3aKPETUISIOT MPOMEKYTOUHbIC 3HAHUSI.

[ToaroroBka oOyuaromerocst K 3a4eTy BKIIOYAeT TPH 3Tama:

—  camocTosTeNnbHas paboTa B TEUEHHUE CEMECTPA;

—  HEIMOCPEe/CTBEHHAs MOJArOTOBKA B JHU, MPEALISCTBYIOIINE 3a4€Ty [0 TEMaM Kypca;

— TOATOTOBKA K OTBETY HA 3aYETHbIE BOIPOCHI.

[Ipu moaroroBke K 3adeTy OOy4aroIMMCS I€1ecO00pa3HO MCIOJIb30BaTh MaTepHalibl JIEKIUH,
y4eOHO-METOINIEeCKHE KOMIUIEKCH, HOPMAaTUBHBIE JIOKYMEHTBI, OCHOBHYIO H JIOTIOJTHUTEIBHYIO JTUTEpa-
TYpY.

Ha 3ader BbIHOCHTCS MaTepuay B 00beMe, MPEIyCMOTPEHHOM pabouel MporpaMMon y4eOHOM
JMCLUIUIMHBI 32 cCeMecTp. 3a4eT MPOBOJUTCS B YCTHOU (hopMe.

B aynuTopuw, rie mpoBOANUTCS YCTHBIN 3a4eT, JOHKHO OJJHOBPEMEHHO HAXOIUThCS HE OoJjiee Iie-
CTH CTYJICHTOB Ha OJIHOTO IperojaBaTelis, MpUHUMAIoLIero 3ayeT. Ha moAroToBky orBera Ha OWiIeT Ha
3adere oTBOAMUTCS 30 MUHYT.

8. Mamepuanvno-mexnuueckoe odecneuenue OUCUUNTUHDL

8.1. TpeGoBaHusi K MAaTePUATbHO-TEXHHYECKOMY 00ecreyeHnIo

Jns peanusanuu pabodeld mporpaMMbl JTUCHMITIIMHBI UMEIOTCS CIIeUabHbIE TTOMEIIEHHs [T TPOBe/Ie-
HUS 3aHATHM JIEKHMOHHOTO M CEMMHApPCKOr0 THUIIA, TPYIIIOBBIX U MHIWBUAYAIbHBIX KOHCYJIbTAllUH, Te-
KYILEro KOHTPOJIS ¥ MPOMEXYTOYHON aTTECTalMH, a TAK)Ke MMOMEIICHHUS Il CAMOCTOSATENIbHOM paboThl U
MOMEIICHUS JJIs1 XpaHEHHUs U TPOPUIAKTHIECKOTO 00CcTy)HBaHus o0opyaoBanus. CrienuanbHble TOMe-
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IICHUS] YKOMILJICKTOBAaHBI CIIEIUAIN3UPOBAHHON MEOENIbI0 M TEXHUYECKUMHU CpeNICTBA O0yUeHHsI, CITyKa-
LIMMU AJIS Ipe/ICTaBIeHus MHQOpMaIuK 00JIbIION ayTUTOPUH.

Jlyis ipoBeZieHUs 3aHSITHN JIGKIIMOHHOTO THUIA MMEIOTCS JEMOHCTPAllMOHHOE O0OpYyIOBaHUE U
yueOHo-Harnagaeie nocodus. [lo mucuumniune «BBenenue B Gpu3uky Mex(asHbIX SBICHUI» HUMEIOTCS
MPE3EHTAIMH 10 OTACIBHBIM TeMaM Kypca, MOo3BoJisitonue Hanboiee d3PPEKTUBHO OCBOUTH MPEACTAB-
JICHHBIN y4eOHBIM MaTepuall.

[Tpu npoBeneHNM 3aHATHI JTEKIIMOHHOTO/ CEMHUHAPCKOTO THITA 3aHSATHH UCIIOJIb3YIOTCS:
JUUEH3UOHHOE NPOZPAMMHOE 0DecheueHue:
- IIponyktel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enterprise)
noanucka (Open Value Subscription);
AnTtHBUpYCcHOE nTporpamMmMHoe obecnieuenne Kaspersky Endpoint Security Ctangaptabeiii Russian
Edition;

€60000H0 pacnhpocmpansaemovle NPOZPAMMBL:

— Academic MarthCAD License - MmaTemMaTHuecKoe MporpaMMHOE 0OecrieueHue, KOTOpoe Mo3-
BOJISIET BHITIONHSATh, AHATTM3UPOBATh Ba)KHEHIIINE HH)XEHEPHBIE pacueThl 1 0OMEHUBATHCS UMU;

—  WinZip myist Windows - iporpaMM JJIst CKaTHsI U PACIIAKOBKU (aiiyioB;

— Adobe Reader nns Windows — nporpamma jyist utenust PDF ¢aiinos;

— Far Manager - xoHCONBHBIN (hAIOBBI MEHEIDKEp Ul ONEPAlMOHHBIX CHCTEM CEMEHCTBa
Microsoft Windows.

[Ipu ocymiecTBiaeHHH 00pa30BaTEILHOrO MPOIIECcca CTYIEHTAMU U MIPEnojaBaTesieM UCIOIb3YIOT-
csl cneayromue nHpopMannoHHo cripaBouHble cucteMbl: DBC «Anlludpoykey, ObC «KoHCynbTaHT CcTy-
nentay, CIIC «Kouncynbrant mitocy, CIIC «"apanT».

8.2. Ocobennocmu peanuzayuu OUCUUNIUHBL 011 UHEATUOO06 U JIUY C 0ZPAHUYEHHBIMU
603MOHCHOCMAMU 300P06bA

st CTy[IeHTOB ¢ OTpaHMYEHHBIMH BO3MOXHOCTSIMH 3[I0POBBSI CO3/IaHBbI CIICIIUATbHBIC YCIOBUS
JUTSL TIONy4YeHUsT 00pa3oBaHus. B Iensx JOCTYIMHOCTH TOJydeHUs BBICIIEro oOpa3oBaHMs MO oOpa3oBa-
TeJIbHBIM MPOTpaMMaM MHBAIHMIAMU U JIUIIAMU C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 3/I0POBbsI YHUBEPCH-
TETOM 00€CIIeunBaCTCS:

1. AnpTepHaTuBHAs Bepcus 0UITMAIBHOTO caifta B ceTH «HTepHeT» Il cabOBUISIINX;

2. J171 MHBAJIN/I0B C HAPYLIEHUSMU 3peHHUs (C1a00BUASILNE, CIIEIBIC)

- IPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIOIIIETO 00yJaroeMycsi HeOOXOIMMYIO MTOMOIIb, TyOIUpOBa-
HUE BCIYX CIPABOYHON WH(OPMAIIUY O paCIMCAHUH YICOHBIX 3aHATHH; HATHUNE CPEJICTB JIJIST YCUIICHUS
OCTaTOYHOTO 3peHUs, OpailieBCKOW KOMIBIOTEPHON TEXHHKH, BUICOYBEIHUUTEICH, IPOrpaMM HEBH3Y-
QIBHOTO JIOCTYIA K WH()OPMAIIUHU, MPOTPAMM-CHHTE3aTOPOB PEYH U JIPYTHX TEXHUYCCKUX CPEICTB MpHe-
Ma-Tiepefaun yueOHoi nHPOpMaIliu B JOCTYIHBIX (hOpMax Ml CTYACHTOB C HAPYIICHUSIMU 3PCHHUS,

- 3aJIaHUS JJTS BBITIOJTHEHHS HA YK3aMCHE 3aUUTBIBAIOTCS ACCHCTCHTOM;

- IMCbMEHHBIE 3a/IaHUs BHITOTHIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS ACCUCTEHTY 00yJarOIIUMCS;

3. 1)1 MHBAIHMJIOB U JIUI] C OTPAHWYCHHBIMUA BO3MOXKHOCTSIMH 3J0POBbsSI 110 CITYXY (ciaadocibIna-
e, riayxue):

- Ha 3a4YeTe/PK3aMEHe MPUCYTCTBYET aCCHCTEHT, OKA3BIBAIOIINNA CTYJICHTY HEOOXOJIUMYIO TEXHHU-
YEeCKYI0 TIOMOIIIb C YY€TOM MHAUBHIYabHBIX OCOOEHHOCTEH (OH MOMOTAEeT 3aHsTh pabouee MECTO, mepe-
JIBUTATHCS, TPOYUTATH U OPOPMUTH 3a/IaHNE, B TOM YHCJIC 3aIMCHIBAS MOJT JUKTOBKY);

- 3aUeT/9K3aMEeH MPOBOJUTCS B MUCHMEHHOU (opme;

4. JIns MHBAJIHMJIOB W JIMII ¢ OTPaHWYCHHBIMU BO3MOXKHOCTSIMH 37IOPOBBS, UMCIOIIMX HAPYIICHHUS
OTIOPHO-/IBUTATEIPHOTO ammapaTa, CO3/JaHbl MaTepHalbHO-TEXHHUYECKHE YCIOBHs, O00eCIeUHBAIOIIHE
BO3MOXXHOCTh O€CIPENSTCTBEHHOIO J0CTYyNa 00y4aloImuXcsl B y4eOHbIE MOMEIICHUsI, 00bEKTY MUTAHUS,
TyaJleTHBIE W JPYTHe IMOMEIICHUS YHUBEPCHTETa, a TaKke NpeObIBaHHS B yKa3aHHBIX MOMEIICHUSX
(HayIMuYMe pacIIMPEHHBIX IBEPHBIX MPOEMOB, TIOPYUYHEH U IPYTUX MPUCTIOCOOICHUN).
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- IMCbMEHHBIC 3a/1aHUS BBIIIOJIHAIOTCS HA KOMIIBIOTEPE CO CHELUATU3UPOBAHHBIM IIPOrPAMMHBIM
o0ecreyeHneM WM HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 KEJIAHHIO CTYJCHTa YK3aMeH MPOBOJUTCS B YCTHOM hopme.

OOyuaronyecs U3 4ucia JIML ¢ OrPaHUYEHHBIMH BO3MOXHOCTSIMM 3/J0POBbsl 00ECII€UEHBI 3JIEeK-
TPOHHBIMH 00pa30BaTEIbHBIMU PecypcaMu B popMax, aJalTHPOBAHHBIX K OTPAHUYCHHUSM UX 3[JOPOBBSI.
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IIpuniaoxenne 1

JUCT UBMEHEHUWH (JOIOJTHEHWN)

B pabouyro IporpaMmy o quciuiuiiHe «Benenue B Gu3nuKy Mex(asHbIX sIBICHUI 10 HAIPABICHUIO
nonarotoBku 03.03.02 ®usuka; [Ipoduns «Dusnka KOHASHCUPOBAHHOTO COCTOSHHS BeliecTBa» Ha 2023-
2024 y4eOHbIii TO1.

IlepeyeHb BHOCHMBIX
Neni/mm JuemeHT (myHKT) PII/] P . . IMpumeyanue
H3MeHeHH i (I0moJIHeHu)
1.
OOcyxneHa U peKOMEHJ0BaHa Ha 3aceJaHuu Kadeapbl TEOpEeTUYECKOW M SKCIEepUMEHTAIbHOMN
¢bu3uku npoToKos Ne or" " 202 T
3aBeayronuii kadenpoit /" M.X. X0KOHOB /

41



IIpunoxenne 2

Pacnpenesienue 6a/1J10B TeKyero U pyoe;KHoro KOHTPOJIst

Cymma 6annos

Nen/n Bud konmponn Oowan cymma | 1-1 mouka 2-a1mouka | 3-a mouka
1- | Hocewenue 3anamuii 00 10 b6annos 00 3 0. 00 30. 00 46.
2- | Texywquit Konmpoinn: 00 30 bannos 00 10 é. 0o 10 é. 2o 10 é.

Omeem Ha 5 éonpocos om () 00l5 6. om00056.| om0Ooo56. | omOoodlé.
IToHbIH TIPaBAIBHBIN OTBET 1o 15 6amios 50. 50. 50.
HenonHblil NpaBUIIbHBINA OTBET ot 3 1015 6. orl 1050.| or11056.| or1 g0506.
OrtBeT, copeprKalii HETOYHOCTH, OIINOKH 06. 06. 00. 00.

Buinonnenue camocmosmenbHvix 3a-

Januii (pewienue 3aday, Hanucanue
pedhepamos, doxknad, rcce ) om 0 dol5 6. om00056. |lom00056 |om00056
1. | PybesrcHblit KOHmMpOob 00 30 6annos 00 10 6. 0010 6. 00 106.
TECTHUPOBAHE ot 0- 1o 126. ot 0- 10 46. | ot 0- 1o 46. | ot 0- mo 46.
KOJUJIOKBUYM ot 0 o 186. or0m066.| or0m066.| or0 1m0 606.

Hmozo cymma mexkyuwiezo u pyoexicrnozo
KOHmMpOons 0o 706annos 00 236. 00 236 00 246

IlepBblii 3Tan (0a30BbIi)ypOBeHb) — OLECHKA
«Y/10BJIETBOPUTETBHO»

He MeHee 36 0.

He menee 12 6.

He menee 12 0

He menee 12 0

Bropoii 3Tanm (NPOABMHYTHIN)YypOBEHb) —
OLIEHKA «XO0POLIOo»

menee 70 0.
(51-69 6.)

menee 23 0

meHee 23 0

Menee 240

Tperuii 3Tan (BbICOKHMIi ypPOBeHB) -
«OTJIMYHO»

OLICHKA

He menee 70 0.

He MeHee 23 6.

He menee 23 6

He MeHee 240
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IIpunoxenne 3

Kpurtepun oneHkn kayecTBa 0CBOCHHUS IMCUMILIUHBI (1J151 324€THOM JUCHUIJIMHBI)

bamnsl
N . | Pesynbrar .
(pedTHHTOBOM TpebGoBanus ypoBHIO CPOPMHPOBAHHOCTH KOMITETEHIINH
oteHK) OCBOCHUS
3auTeHo OO0Oyyaromuiics OCBOWII 3HAHUS, YMEHUSI I HABBIKH BXOJISIIUE B COCTaB KOM-
(0e3 mpotie- | IETCHIUH:
62-70 nypsi craun | IIKC-1: CnocoGeH ucnonb30BaTh COBPEMEHHbBIE METOIBI UCCIIEA0BA-
3a4era) HUS CBOWCTB KOHJICHCHPOBAHHBIX CpeJl, aHAIM3a MEK(a3HBIX MPOIEC-
COB U B3aMMOJICMICTBHS U3JIYYEHU B BEIIECTBOM.
3auteHo (¢ | OOyuaromuiics npossiser komrnereHuu [IKC-1, Ho He B moTHOM 00BeMe
36-61 MPOIEAYPOH | BXOASIINX B UX cOCTaB AericTBUiA. OOyJaromuiicss MOKET JOMyCTUTh HEKO-
c/1auu 3a4e- | TOpbIe HETOYHOCTH, HETPyOble OMMUOKHU, 3aTPYAHATHLCS B U3I0KEHUHN MaTe-
Ta) puaJia, HO IPaBUJIBHO OTBEYATh HA 3a/1aBa€MbIC €My BOIIPOCHI.
MeHee 36
6aia HE 3a4TCHO KOMHCTGHHI/II/I HE C(I)OpMI/IpOBaHI)I

«3aumeno» BBICTABISCTCS OOydaIOMIEMYCs, MPOJIEMOHCTPUPOBABIIEMY TIOJTHOE, BCECTOPOHHEE,
OCO3HAHHOE MPAaBUJILHOE 3HAHUE MPOrPaMMHOT0 MaTepuasa U U3JI0KHUBIIEMY OTBET JIOTHYHO, TPAMOTHO,
yOeIUTEIBHO, TOTOBOTO K JaJIbHEHIIIEMY PO ECCHOHATHFHOMY COBEPIICHCTBOBAHUIO.

[Tpu oTBeTe 0OydarOLIUICS MOXKET JOMYCTUTh HEKOTOPbIE HETOYHOCTH, HErpyOble OmUOKHU, 3a-
TPYAHSTHCS B CAMOCTOSITEJILHOM M3JIOKEHUW MaTepHalia, HO MpaBUJIILHO OTBEYATh HA 3a/laBaeéMbIe €My
BOIIPOCHI, B pe3yJbTaTe HABOJSIIIMX BOMPOCOB C MOMOIIbIO MPENOAaBaTeliss UCHPABIATH JOIMYIIEHHBIE
OIIMOKH M HETOYHOCTH.

«He 3aumeno» MoXeT ObITh BBICTABICHO OOydaromieMycs, OOHapYKHBILEMY HEIMOJIHOE, HE0CO-
3HAHHOE 3HaHWE y4YeOHO-TPOTPaMMHOI0 MaTepuasa, JOMyCKaKIIeMy TpyOble OIMIMOKH, HECIIOCOOHOMY
CaMOCTOSITENTLHO M3JI0KUTh OTBET Ha BOIPOC, OTBEUAIONIEMY HETPABUIHHO MU HE JAlOIIeMy OTBET Ha
3a/IaHHbIC BOMPOCHL. JIeMOHCTpUPYEMBI YPOBEHb 3HAHUN HE MOXXET OBITh MPHU3HAH JOCTATOYHBIM IS
npodeccnoHanbHOM e TEIbHOCTH.
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Texywuti u pyoescHviti KOHMPOb

IIpunoxenne 3

Cemectp HIkama oneHUBaHUA
0-35 6anos 36-50 6amioB 51-60 GamnoB 56-70 6annoB

5 Yactuunoe mnocemue- | [lonHoe wnm yactuu- | [lomnoe wim  4ya- | [lonHoe mocemenune
HUE ayJAMTOPHBIX 3a- | HOE MOCEIEHUE | CTUYHOE MOCEUICHHUE | AyAUTOPHBIX  3aHs-
HATHNA. HeynoBieTBO- | ayAUTOPHBIX 3aHATHN. | AyJUTOPHBIX  3aHs- | THM.
puUTeNbHOE BbINONHE- | YacTUYHOE BBIMIONHE- | THIA. [TonHoe BBIMIOIHEHUE
HUE  TPaKTUYECKHUX | HU€  MpakThuueckux | [lomHoe  BbINONIHE- | MPAKTUYECKUX —3aHs-
pabor. Ilnoxas moxa- | pabor. BeIMoNHEHNWE | HUE TNPAKTHYECKUX | THH. Brinosnnenue
TrOTOBKa K OaJUIbHO- | KOHTPOJIBHBIX pPadoT, | paboT. KOHTPOJIBHBIX padoT,
PEUTHHTOBBIM MEpO- | TECTOBBIX  3aJlaHul, | BelonHeHHe KOH- | TECTOBBIX  3aJaHU,
npustusiM.  CTyZIEHT | OTBETHl Ha KOJUIOKBHU- | TPOJBHBIX ~ PalOT, | OTBETHl HA  KOJLJIO-
HE JIONMyCKaeTcsl K | yMe Ha OLEHKHU «yJI0- | TECTOBBIX 3aJjaHHii, | KBUyME€ Ha OIEHKHU
IPOMEXYTOUHOM  aT- | BIETBOPUTEIHHOY. OTBETHl Ha KOJUIO- | «OTJIMYHOM.
TeCTallH KBUYME Ha OIICHKHU

«XOPOIIOY.
Ilpomesrcymounas ammecmayus
Cemectp [Ixana oneHuBaHUs
Heynosnersopu- Y 10BIIETBOPUTENBHO Xopouio OTnu4HO
TEIBLHO (61-80 6amoB) (81-90 6amoB) (91-100 6amoB)
(36-60 6an0B)
5 Crynent nmeer 36- | Ctynent umeer 36-50 | Crynent umeer 51- | CryneHt umeer 61-70

60 GayyoB MO HTO-
raMm TeKyIIero |
pyOeXKHOTO  KOH-
TPOJIs, HAa DK3aMeHe
HE Jal TIOJIHOTO
OTBETa HU Ha OJUH
BOTIPOC.

Crynent AMEET
36-45 OGammoB 1O
UTOTaM TEKYIIETO U
pyOeXKHOTO  KOH-
TPOJIs, HAa dK3aMeHe
Jlasl TIOJIHBIA OTBET
TOJBKO Ha OJWH
BOIIPOC.

0aJlJIOB MO0 UTOTaM Te-
KYIIETo U pyOexHOro
KOHTpPOJIS, Ha 9K3a-
MeHe Jaa HOJHBIHA OT-
BET Ha OJIMH BOIPOC H

4aCTUYHO (momHO-
CThIO) OTBETWJ Ha
BTOPOM.

Crynent umeer 46-60
0aIoB MO UTOTaM Te-
KYIIETO U PyOEKHOTO
KOHTpOJISI, Ha 0JK3a-
MeHe J1aJl TOJHBIA OT-
BET HAa OJUH BOIPOC
WM YaCTUYHO OTBe-
TUJI Ha 00a Bompoca.

CryneHt ume-
€T 10 UTOTaM TeKYIIle-
ro U pyOeKXHOTO KOH-
tponst 61-70 ©OaminoB
Ha DK3aMEHE He Jaj
MOJIHOTO OTBETA HU Ha
OJIMH BOIPOC.

60 OamioB mo wuTO-
raM TeKyILero u py-
0EKHOTO KOHTPOJIS,
Ha D9K3aMeHe Jal
MOJHBIA OTBET Ha
OJIMH BOINPOC U yYa-
CTHYHO (TIOJIHOCTBIO)
OTBETHJI Ha BTOPOIA.
Crynent umeet 61 —
65 0amioB mo UTO-
raM TEKYIEro U py-
0EXHOr0 KOHTPOJIS,
Ha OK3aMEHe Jai
MOJTHBIA  OTBET Ha
OJTMH BOIMPOC W 4Ya-
CTMYHO OTBETWJI Ha
BTOPOH. Crynent
umeer 66-70 GayioB
M0 UTOTaM TEKYIIIETO
U pyOeKHOro KOH-
TPOJIS, Ha DK3aMEHE
Jan  TIOJIHBIA OTBET
TOJILKO Ha OJMH BO-
poc.

0aJuIoB MO  HUTOTraM
TEKYILETo U pyoeKHO-
ro KOHTpPOJIS, Ha JK-
3aMEHE Jajl MOJIHBIN
OTBET Ha OJIMH BOIIPOC
U YacTHYHO (IOJHO-
CTbIO) OTBETHJI Ha
Bropou. Ilpm peme-
HUU 3a/la4y MOKa3bIBa-
eT TIyOOKue 3HaHHS
MaTepuaia, CBOOOJHO
UCTONb3yeT Heo0Xo-
TIAMEIE.
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