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X. X KanaxoxoB— Haxpunk: KbI'Y, 2021r. — 41c.
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Muntocte PO 24 asrycra 2020 r., peructpanmoHubiid Ne 59412,
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1. Ieau u 3axa4M 0CBOEHUS TUCHMIINHBI (MOTYJIs1)

Leasb Kypca: HayduTh CTYACHTOB OMHCATh (PU3MUYECKHE MPOIECCHI, MPOUCXOISIIINE Ha
IOBEPXHOCTSAX METAJIJIOB U CIIJIABOB METOAAMHU TEPMOJUHAMUKH.
3agayamu Kypca sBIISIOTCA: OCBOUTh OCHOBBI TEPMOJIMHAMUKHU ITOBEPXHOCTHBIX SIBJICHUH,
HAY4YUTh CTYJEHTOB HMCIIOJIb30BaTh TEPMOAMHAMUKY Ul OIMMCAHUS IPOLIECCOB, MPOUCXOAALINX
Ha INOBEPXHOCTSAX METAUIOB M CIUIABOB, BBINOJIHATH MNPOCTEUIINE PACUYEThl MOBEPXHOCTHBIX
TEPMOJIMHAMMUYECKUX XapaKTEePUCTHK B 3aBUCHUMOCTH OT JIaBJIEHUS Ia30BOM (a3bl M cocTaBa,
npeJcKa3aTh CBOMCTBA MOBEPXHOCTH IPH MEPEXOJIe CUCTEMBbl MeTal-ra3oBas (a3a, paciiiaB B
PABHOBECHOE COCTOSIHUE.

2. Mecro aucunmiiuibl B cTpykrype OIIOITI BO
Jucuumnuza «TepMoauHamMuKa HMOBEPXHOCTHBIX SIBJICHUI» BXOJWT B BapUaTUBHYIO
yacTh bioka 1 «Moayns: «Jluciumiuael mo Beioopy b1.B.06» BKIIOYEHHBIX B y4eOHBIN TUIaH
Hanpasienuss noarotroBku 03.03.02 @dwusuka, npopuns «Duszuka KOHACHCHPOBAHHOTO
COCTOSIHUSI BELIECTBAY.
W3yuenne JaHHON JUCHMIUIMHBI OasWpyercs Ha  CISAYIOIIMX — JUCHHUILIMHAX:
MonexynspHas ¢pusuka, Tepmonnnamuka, CtaTuctuieckas pusnka, MarepuanoBeieHue u ap.

3. TpeboBanus K pe3yjbTaTaM OCBOEHUSI U CHUIIHHBI
[Ipouiecc u3yyeHUs NUCUUIUIMHBI HANpaBleH Ha (DOPMHUPOBAHUE SJIEMEHTOB CIEIYIOIIMX

koMmrieTeHiuit B coorBeTcTBUU ¢ PI'OC3++BO no nanpasnenuto noarorosku 03.03.02 dusuka
(ypoBeHb OakanaBpuara):

IIpogheccuonanvrvle Komnemenyuu:

IIKC-1: CnocobeH ucrosibp30BaTh COBPEMEHHbIE OMO(U3NUECKUE METO/IbI HCCIIE0BAHUS
W aHaiW3a JKUBBIX CHUCTEM, MPUMEHSTH IIOJYYCHHBIC 3HAHUS JUISI MEIUKO-OMOJOTHYECKHIX
WCCIIIOBAHUM COCTOSIHUSL OpraHu3Ma, MPHYMH HapylIeHUus ero (QyHKIMOHUPOBAHUA U
BO3HUKHOBEHUS 3a00JI€BaHUM

IIKC-2: CrnocoGeH NpoBOAUTH TEXHMYECKYIO BepUPUKALHI0O U 00CTy>KHBaHUE
npuOOpOB, amnmapaToB W METOAWK JHATHOCTUKH W JICYCHHS, OOECIeYrBaTh IUIAHUPOBAHUE
o0ny4yeHus, JO3MMETPUYECKH KOHTPOIb M paJUalliOHHYI0  O€30MacHOCTh, YIpaBICHHE
MEAUIIMHCKIME HH(POPMAIIMOHHBIMUA CUCTEMAMHU

B pe3ynivmame oceéoenus OUCUURIUHBL 0OYUAIOUUTICA OO0IHCEH:

3name: (QuU3NYECKWE OCHOBBI TEPMOJMHAMHKH €€ COBPEMEHHOE COCTOSIHHE H
MPUOPHUTETHBIE, OPUEHTUPOBATHCS B COBPEMEHHON HayYHO-TEXHMUYECKOU NUTEpaType B JaHHOU
obnacTH.

Ymemsb: TpPOBOAUTH pacdyeThl OCHOBHBIX IMapaMeTPOB TOBEPXHOCTH, YMETh €ro
BOCTIPOM3BECTH (C Pa3HOM CTEMEHBIO TOYHOCTH ), OTBETUTH HA YTOUYHSIONINE BOITPOCHI.

Braoemws:  TeopeTMUeCKMM MaTepHalloM, OTHOCSIIMMCA K JIaHHOW KOMIIETEHIINH,
JIEMOHCTPUPOBATh YMEHHS (C Pa3TMYHON CTENEHBbI0 CAMOCTOSITEIIBHOCTH), OTHOCSIIIHICS K
aHHOW KOMIIETEHIIUN



4. ConepskaHue M CTPYKTYpa JUCUMILIMHBI (MOXYJISA)

Taoauna 1.Coaep:xxkanue auCHUIIMHBI «TepMoaUHAMUKA NOBEPXHOCTHBIX SIBJIEHUII»,
nepeyeHb OIEHOYHBIX CPEICTB U KOHTPOJIUPYEMbIX KOMIIETEHIMI:

No HaumenoBanue Coneprxanue paszjena Kon
paszaena pasnena KOHTPOJIUPYE
MO
KOMIIETEHIINHU
(wm ee
4acTH)

HaunmenoBaunue
OLIEHOYHOTI'O
cpeacTaa

1 Beenenue. Brenenue. [Ipeamer u meton [IKC-1, 3, PK, T
Hexkortopsie TIIA. HexoTopele cBeneHuUs ITIKC-2
CBEJICHUS U3 13 TEPMOAMHAMUKH.
TEPMOIUHAMUKU Tepmonunamuueckas
CHCTEMa U MTapaMeTpbl
cucTeMbl. IHTEHCUBHEIC U
AKCTEHCHUBHBIE TTapaMETPHI.
TepmoanHamMu4ecKkoe
paBHoBecue. [TapameTpsl
paBHOBECHSI.
TepmoanHamMuyeckuit
npouecc. BHyrpeHHss
sHeprus. TermmoooMeH.
Maccoo6men. Pabora.
[TepBoe Havano
TEPMOJIMHAMUKH.
O060011IEHHbBIE CHIIBI U
KoopauHatsl. [loHdaTHe
XHMHYECKOI'o IMOTSHIANIA.
OHntponus. Bropoe Hauano
TepMoJMHaMuKH. TpeTtbe
Ha4yaJI0 TEPMOTUHAMHUKHU.

TepMoauHamMuyeckue [IKC-1,
2 M30BITOYHEIE rmoTeHansl. Ilorenmuan I[IKC-2 J3,P.K, PK
TEPMOJAMHAMUYECKN | BHYTPEHHEHN SHEPTUU.

€ TIOTEHIHAJIbI CBoOoiHast FHEPTHs
CHUCTEMBI. DHTaIbIIUS.
CBoOOHAS HHTATBITHS.
bommoi
TEPMOJIMHAMUYECKU I
noteHnuai. M30b1Tounbie
TEPMOIMHAMUYECKHE
MOTEHIUAJIbI

3 Crpykrypa Crtpykrypa MOBEPXHOCTHU ITKC-1, 13,P.K, PK
IIOBEPXHOCTHU pasfena:  a)-KpucTajlI-Tap. ITIKC-2
pasnena. 0)-KUIKOCTH TIap.
IToBepxHOCTHOE OCHOBHBIE XapaKTEPUCTUKH
HaTsOKCHHE Mex(}a3HOTO CIIOSI.
IToBepxHOCTHOE
HanpsDKEHUe.
N3otepmuueckas pabota
00pa3oBaHUs AMHUIIBI
MTOBEPXHOCTH.




[ToBepXHOCTHOE HATSIKEHUE.
®opmyia bakkepa.

AncopOuust u3
ra3oBoii asbl

AncopOuust U3 ra30Boi
¢a3bl. OCHOBHBIC TOHSTHS:
azicopOeHT; aacopoar;
dusnyeckas 1 XuMHA4YECKas
azcopO1uu; AncpOIMOHHbBIE
cutbl; AIcOpOIIMOHHBIE
neHTpsl, Koaddunuent
MPWINTIAHUS YaCTHI] K
noBepxHocTu CTeneHpb
3aIlOJTHCHHUS TTOBEPXHOCTH.
H3MeHeHune SHTaIbIUN IPU
aacopbuuu. AxcopOuus Ha
IJIJKOM MTOBEPXHOCTH.
VYpasHenue ['enpu.
Ypasuenue JIeHrmiopa.
VYpasuenue Kucenena.
[TonumonekynsipHas
ancop6uus. Ypasuenue bOT.
YpaBHEHHE KUHETUKH
azcopOuu

ITKC-1,
ITIKC-2

13,P.K, PK

OyHIaMEHTAIbHBIE
ypaBHEHUS
IMOBEPXHOCTHOT'O
cios. Meronapl
TEPMOJIMHAMUKH.

dyHaamMeHTaIbHbIe
ypaBHEHUS TEPMOJAUHAMUKH
MexdaszHoro cios. J[Ba
METO0/1a U3yUEHUS
TEPMOJIMHAMUKH
MexdaszHoro ciost: 1-Meton
I'n60ca. 2-Merox cios
KOHEYHOM TOJIIHHEI.
Ancopbuusi. AGconmoTHas
azcopOIus. AacopOIIMoOHHOE
ypaBHeHue [ 'n606ca.
OTtHocuTenbHas aacopOLHsL.
CBsi3b MEXIY
KOMITOHEHTaMH T€H30pa
MOBEPXHOCTHOI'O HATSKEHUS
U CBOOOHOM
IMOBEPXHOCTHOW DHEPIUEH.
CBs13p Mex1y CBOOOIHOM
IIOBEPXHOCTHOM dHEPrUeH U
MMOBEPXHOCTHHIM
HATSHKCHUEM.

ITIKC-1,
ITIKC-2

13,P.K, PK

AncopOnust u3
pacTBopa.

AncopOumst 13 pacTBopa.
Koncranra obmena
YaCTHIIAMH TTOBEPXHOCTHOTO
CJIOSl pacTBOpA C €ro
o0vemom. Popmyna
B.K.CemenueHko.
Pa3nuuHble BapuaHTHI
aacopOuuu. CBs3b MEXKITY
azcopOrment u

[IKC-1,
ITKC-2

JI3.P.K, PK




MOBEPXHOCTHBIM
HATSDKEHUEM. Y paBHEHHUE
['u66ca. AGcomtoTHas U
OTHOCHTEJIbHAS aJIcCOPOLUH.
[ToBepxHOCTHAs
KOHIICHTpauus. Y CJI0BUE
YCTONYUBOCTH
IIOBEPXHOCTHOTO CJIOSL.

YpaBHeHust
HU30TE€PMBI
MTOBEPXHOCTHOTO
HATSDKEHUS.

YpaBHEHUS U30TEPMBI
MOBEPXHOCTHOT'O
HaTshkeHud: 1 donpkMana;
2-ITpunexaesa [edaii. 3-
InmkoBckoro; 4-
JKyxoBunkoro; 5-barnepa.
6-PycanoBa. 7- DpukcoHa; 8-
Xopa u Menbsdopnaa; 9-
ITomens- ITaBnosa; 10-
I'yrrenreiima; 11-
3anyMkuHa; 12-
Cemenuenko; 13-/lanamena;
14-Maxnuesa.

ITIKC-1,
ITIKC-2

13,P.K, PK

Mertoauku acueToB

rapamMeTpoB
MMOBEPXHOCTH C
HCII0JIb30BaHUEM
YpaBHEHUU
HU30TE€PMBI
IMOBEPXHOCTHOT'O
HaTSKEHUS

Pacuer napameTpos
MOBEPXHOCTHU C
HCIIOJIb30BAaHUEM YPABHEHUN
H30TEPMBI ITOBEPXHOCTHOTO
HaTspkeHus: 1- [punexaea-
Hedaii; 2-batnepa; 3-
[IumxkoBckoro; 4-
Kyxosuikoro; S-ITonens—
[TaBnoBa; 6-YpaBHeHus,
MpeAJIOKEHHBIE 3a
nocienuue roanl. Pacuer
MOBEPXHOCTHIX CBOWCTB
criaBoB: a) Cucrem ¢
MOHOTOHHBIM U3MEHEHUEM
MMOBEPXHOCTHOTO
HaTshkeHus; 0) Cuctem ¢
XUMHUYECKUMH
coenunenusimu ( C.H.
3aJlyMKUH. U Jp.)

ITKC-1,
ITKC-2

JI3,P.K, PK

TepmoauHaMuka
HCKPUBJICHHOTO
IIOBEPXHOCTHOI'O
CII0S1.

TepMoguHamuka
HCKPUBJICHHOTO
MIOBEPXHOCTHOTO CJIOS.
Benenne. OcHOBHEIE
MOHSTHUS U COOTHOIICHUSI.
[ToBepXHOCTh HATSKECHHUS.
dyH/1aMeHTaIbHbIE
TEPMOIMHAMUYECKHE
COOTHOUIEHUS JUIst
c(hepryeckoi TOBEPXHOCTH
pazzena ¢az. opmyna
ToMmcoHa. YpaBHeHUE U

ITKC-1,
ITIKC-2

13,P.K, PK




napametp TonmeHa.
Pa3zmepnslii a3 et
MOBEPXHOCTHOTO
HaTspkeHud. opmyna
C.H.3aagymkuHna-
X.b.XokoHoBa. PaboThI
[ITe63yxoBa A.A.

B rpade 4 mnpuBomsaTcs miaHupyemble (QOpPMBI TEKYIIEro KOHTPOJSA. 3aliura
naboparopHoit pabots (JIP), BeimonaeHune nomainero 3aaanus ([3), Hanucanue pedepara (P),
koutokBuyM (K), pyoexxnsiii koutpoib (PK), rectupoanue (T) u T.1.

Tabauya 2. Obwas mpyooemxocms oucyuniunvl cocmasnsem 4 3. e. (144 uaca)

TpyaoemkocTs, yac.

Buna padorsl

S cemecTp Bcero
OO0masi TPy10eMKOCTh B 3a4. e/l. (4ac.) 4 3.en.(144) 4 3.en.(144)
KonrakrHasi padora (B yacax): 68 68
Jlexyuu (J1) 34 34
Ilpaxmuueckue sanamus (113) 34 34

Jlabopamopnuie pabomui (JIP) — _

Cemunapckue zanamus (C3) — _

CamocrosiTesibHast padora (B yacax): 49 49

Kypcosas paboma (KP) — —

Konmponvnas paboma (K) - _

CamocmosmenvHoe uzyuenue pazoenos 49 49
KonTpoasn 27 27
Iloozomoeka u npoxodcoeHue NPoMeAHCYmouHou 27 27
ammecmayuu

Bujx npoMe:KyTOUHOI aTTecTAMU IK3aMeH IK3aMeH

Tabnuya 3. Jlexyuonnwle 3ausmusi

Ne Tema
nn
1 TepMoauHaMuyeckue TOTEHUUANbl. [loTeHIMan BHYTpEHHEH HHEpPrum.

CBoOomnast 3Heprus cucteMbl. DHTanbnusa. CBoOoaHas >HTaNbNHs. bosmoit
TEPMOJIMHAMUYECKUN MOTEHIUAI.

2 . I30bITOYHBIE TEPMOIMHAMUYECKUE TTOTEHIUAIIbI

3 IToBepxHocTHOE HaTshkeHue. PopMyia bakkepa.

4 JIBa MeTo/a M3ydyeHus TepMOJIUHAMUKH MexdazHoro cios: 1-Merton I'n60ca.
2-MeTto[ 1051 KOHEYHOM TOJIUHBI

5 MonoMounekymsipHas aacopOuus. YpaBHeHue ['eHpu. YpaBHeHUE KUHETUKH
ancop6buuu Jlenrmiopa.llonumonexynspHas ancopouus. YpasHenue bOT

6 KoHcranta oOMEeHa YacTHIIaMH IOBEpXHOCTHOTO CJIOSI pacTBOpa C €ro
ob6bemoM. Dopmyna B.K.Cemenuenko.

7 YpaBHEHHsI HM30TE€pMBI IOBEPXHOCTHOrO HatrspkeHus: 1-XKyxosuikoro; 2-

barnepa. 3-PycanoBa. 4- Opukcona; 5-Xopa u Mensdopaa; 6-Ilonens-
ITaBnoBa;7.C.H.3agymkuHa.

8 Pacuer mapameTpoB IOBEPXHOCTH C UCIIOIB30BAHUEM YPABHEHUN H30TEPMBI
noBepxHocTHOro HatsbkeHus: 1- Ilpunexaesa-Zedait; 2.11umkoBckoro;
3.JIByxmapameTrpudeckoro ypasHenus [TH.




OyHaMeHTaTbHBIE TEPMOIUHAMUYECKHE COOTHOUICHUS [UIss cheprueckon
MOBEPXHOCTH pazzena (a3

Taénuuya 4. /labopamopnusie pabomut — yu. n1aHoM He RPEOYCMOMPEHbL

Taénuya 5. llpakmuueckue 3anamus

Ne Tema
nn
1 Pacuer nzorepmel [1H ¢ ncnonbzoBanueM ypaBHeHUs JKyXOBUIIKOTO
2 Pacuer nzorepmsl I1H ¢ ncnonb3oBanneM ypaBHeHus: CEMEHYEHKO
3 Pacuer anmcopOumu KOMIIOHEHTOB OWHApHOW cHCTeMbl B N-BapuaHTe C
UCTOJIb30BaHuEM ypaBHeHHst [ mO6ca
4 Pacuer amcopOiuu KOMIIOHEHTOB OWHApHOW cHUCTeMbl B N-BapuaHTE C
WCIIOJIb30BaHWEM ypaBHEHHUs [ 'yrreHreiima-Anama
5 Pacuer cocTaBa moBepXHOCTH OMHAPHOTO CILIABA
6 PacueT npenenpHO TOBEPXHOCTHOM aKTUBHOCTH 110 Pebuniepy

Taoauua 6. CamocmoamenvHnoe uyuenue pa3z0esios OUCUUNIUHDL

Ne Bonpocel, BBIHOCHMBIE HA CAMOCTOATEJIbHOE

nn H3YyUYeHHUE

1 TepmoMHaMUUeCKHE MOTEHIIMAIIBI.

2 . I30bITOYHBIC TEPMOIMHAMUYECKUE TTOTEHIUAIIBI

3 IToBepxHocTHOE HaTskeHue. Dopmyna bakkepa.

4 JlBa MeToa M3y4YeHUsI TEPMOJMHAMUKH MexdazHoro ciosi: 1-Merox ['n66ca.
2-MeTtox ¢10s1 KOHEYHOU TOIIIHHEI

5 Mounomoutekyssipaas afacopouus. Ypasaeane bOT

6 Koncranta obmeHa wyacTullaMd MOBEPXHOCTHOTO CIIOSI pacTBOpa C €ro
obobemoM. Dopmyna B.K.Cemenuenko.

7 VYpaBHEHHsT M30TEpPMbl MMOBEPXHOCTHOrO HatTsbkeHus: 1-XKyxoBuikoro; 2-
barnepa. 3-PycanoBa. 4- Opukcona; 5-Xopa u Mensdopna; 6-Ilonens-
ITaBnoBa;7.C.H.3agymkuHa.

8 Pacuer mapameTpoB MOBEPXHOCTH C MCMOJIb30BAaHHUEM YPABHEHHUN HM30TEPMBbI
noBepxHocTHoro HatrsbkeHus: 1- Ilpunexaesa-/ledaii; 2.I1IumkoBckoro;
3./Isyxmapamerpuueckoro ypauenus [TH.

9 @yHIaMEHTaNbHbIE TEPMOJMHAMUYECKHE COOTHOIICHUS JUIsl CepuyecKout

MMOBEPXHOCTH paszjena ¢as

5. OueHouyHble MaTepuabl 1JIsl TEKYLIEro U py0e:KHOT0 KOHTPOJISA YCIIeBAeMOCTH B

Koneunsimu pe3yiabTaTaMu OCBOCHU IMporpaMMaI JUCIHITIINHBI SABIIAKOTCA
C(l)OpMI/IpOBaHHLIe KOTHUTUBHBIC NCCKPUIITOPBI «3HATH», «KYMCETH», «BJIAACTbH», PACIIUCAHHBIC 10
OTACIBHBIM KOMIICTCHIIHAM. (DOpMI/IpOBaHI/Ie OTUX ACCKPHUIITOPOB NPOUCXOJUT B TCUCHUC BCCTO

NPOMEKYTOYHOM aTTecTallun

CCMECTpPA 11O 3TAallaM B PaMKax pa3JIndYHOro Buaa 3aHATHH U CAMOCTOSTEILHOM pa6OTBI.

B xone n3ydeHuss qUCHMIUIMHBI IPETYyCMATPUBAIOTCS MeEKyujuil, PyOedcHolii KOHmMpOJib

u npomerxicymounan ammecmauusn (cmompu pacnpeoenenue éannoe ¢ llpunoscenuu Ne 2).

5.1 Ouenounvie mamepuanvl 011 mexkyuieco Koumponsa. Lleno mexywezo KOHmpons —
OIIEHKAa Pe3yJIbTAaTOB pabOTHl B CEMECTpe W 00eCIedeHne CBOCBPEMEHHOW 00paTHOW CBSI3H, IS
KOpPpeKIIMH OOYYEeHHsS, aKTHBHU3AIMU CaMOCTOSITENBHON paboThl oOyuaromierocs. OObEKTOM
TEKYIIETO KOHTPOJA SABIAIOTCA KOHKPETHU3UPOBAHHBIC PE3YIbTATHI

I[OCTI/I)KCHI/ISI) MO JUCIHUIIIINHE

oOyuenus (yueOHbIE



Tekywguii KoHmpob YCTIEBAEMOCTH OO0OECIEYMBACT OICHUBAHUE XOJa OCBOCHHUS
nucuuriuHabl - «TepMoguHaMuKa TTOBEPXHOCTHBIX —SIBICHWH» W BKIIIOYAeT: OTBETHl Ha
TEOPETHUUYECKHE BOMPOCHI HA TMPAKTUYECKOM 3aHSITHH, PEIIEHUWE MPAKTUYECKUX 3aJad |
BBITIOJIHCHWE  33JIaHM  HA  TNPAKTHUYECKOM  3aHSITHH, CaMOCTOSATEIHLHOE  BBHITIOJIHCHHE
WHJUBUIyaJIbHBIX JIOMAlTHUX 3a/JaHuil (HalpuMep, pelieHHe 3ajady) C OTYETOM (3alIUTOM) B
YCTaHOBJICHHBIN CPOK, HAIIMCAHHUE JTOKJIAT0B, pedepaToB, 3cce, TUCKYCCHH.

OmneHka KadecTBa MOATOTOBKM HA OCHOBAHHWM BBIIOJIHCHHBIX 3aJJaHUI  BEICTCS
npenojaasaresieM (C OOCYKIEHHEM pe3yJabTaToB), OalJIbl HAYMUCISIOTCS B 3aBUCHMOCTH OT
CIIOKHOCTH 3aJaHHS.

5.1.1. Bonpocot no memam oucyuniunvl « TemoOuHaMuKa noGepxXHoCmHbIX A6/1CHUI)
(konmponupyemwie komnemenyuu I1K-1):

Tema 1. Beenenue. Tepmonunamuueckue mnoreHnuanbl. [loTeHIMan BHYTPEHHEW SHEPrumu.
CBoOomnast  sHeprusi  cucTembl.  OHranbnus.  CBoOojgHass — sHTanbnus.  bommoi
TEPMOJMHAMHUYECKHUM MOTEHIIUATL.

Tema 2. Tepmoaunamuueckue noteHuuanbl. [loTeHnuman BHyTpeHHeW sHepruu. CBoOOIHAS
SHeprusi cucrtembl. OHTanpnus. CBoOoaHass »SHTanbnug. bonmoi TepMOAMHAMHYECKUN
noreHuuai. 30bITouHble TEPMOIMHAMUYECKUE TTOTEHIIUAIBI

Tema 3. CTpyKkTypa MOBEpXHOCTH pazjiena: a)-KpucTaui-fnap. 0)-KUAKOCTb map.

OcHoOBHBIE XapaKTepUCTHKU Mexda3zHoro ciod. [loBepxHocTHOe HanpspkeHue. M3oTtepmuueckas
paboTa oOpazoBaHus eqUMHUIIBI TOBepXHOCTH. [ToBepxHOCTHOE HaTsKeHUe. Popmyna bakkepa.
Tema 4. AncopOuus u3 razoBoii ¢azel. OCHOBHBIC TIOHATHS: aacOpOeHT; afacopbaT; DPusnueckas
U XUMUYECKas ajcopOuu; AacpOouronHsie cuibl; AncopOunonnsie eHTpsl; Koaddunuent
IPWINIIAHUS YacTHUI] K TOBEpXHOCTH CTeNeHb 3aloIHEeHNs TOBEpXHOCTH. I3MeHeHne
SHTAJBIIUU TIPH afcopOomu. AcopOuus Ha TTIaJAKONH MOBEPXHOCTU. Y paBHeHue [ eHpu.
VYpasuenue Jlearmiopa. Ypasaenne Kucenesa. [TomumonexymnsipHas ancopouus. Y paBHeHHE
BOT. YpaBHeHHE KHHETUKH aCOPOITUU

Tema 5. dynnameHTanbHbIe ypaBHEHHS TEPMOIMHAMUKH Mex(a3Horo cios. J[Ba metona
M3YYeHUS TepMOANHAMUKHU MexdasHoro cios: 1-Merox ['n60ca. 2-Merox cinost KOHEUHOU
TONMMUHBL. AfcopOius. Ab6comtoTHas agcopOuus. AncopOunonHoe ypaBuenue ['u6oca.
OtHocutenbHas aacopouus. CBs3b MEX/1y KOMIOHEHTAMU TE€H30pa MOBEPXHOCTHOTO HATSHKEHUS
1 cBOOO/IHOM MOBEPXHOCTHOM 3Heprueil. CBsi3b MeX1y CBOOOIHOM MOBEPXHOCTHOM 3HEpPTrUen u
MIOBEPXHOCTHBIM HATSKEHUEM

Tema 6. Ancopbuust u3 pactBopa. KoHcranta oOMmeHa yacTHIlaMM ITOBEPXHOCTHOIO CJIOS
pactBopa c ero oobemoM. Popmyna B.K.Cemenuenko. Pasznuunsie BapuanTtsl agcopounu. Cessb
MEXIy ajacopOlnueld U TMOBEPXHOCTHBIM HaTsDKeHHWeM. YpaBHeHue [uO6ca. AOconroTHas u
OTHOcHUTeNbHasi ajacopOuuu. I[loBepXHOCTHAs KOHIEHTpauus. YCJIOBHE YCTOHYMBOCTHU
MOBEPXHOCTHOTO CJIOS..

. Tema 7. YpaBHEeHUS U30T€pMbl IOBEPXHOCTHOTO HaTshkeHus: 1-Ponpkmana; 2-IIpunexaena
Hedaii. 3-Iumkosckoro; 4-Kyxosuukoro; 5-batnepa. 6-PycanoBa. 7- OpukcoHna; §8-Xopa u
Menbdopaa; 9-Ilonens IlaBnosa; 10-I'yrrenreitma; 11-3amymkuna; 12-Cemendenko; 13-
Janamesa; 14-Maxuesa.

Tema 8. Pacuer mnapamMeTpoB IOBEPXHOCTH C HCIIOJIB30BAaHHUEM YPAaBHEHUN M30TE€PMBbI
noBepxHocTHOro HatrsbkeHus:: 1.- [lpunexaesa-/ledait; 2-batnepa; 3-llumkosckoro; 4-
Kyxosunkoro; 5-Ilonens—IlaBnoBa; 6-YpaBHeHUs, IPEIOKEHHBIE 3a IOCIEAHNAE robl. Pacuer
MOBEPXHOCTHIX CBOMCTB criaBoB: a) CHCTeM C MOHOTOHHBIM HM3MEHEHUEM IMOBEPXHOCTHOTO
HaTsDKeHust; 0) Cuctem ¢ xumuueckumu coequnenusmu ( C.H. 3agymkun. u ap.)

Tema 9. TepmoarHaMUKa UCKPUBIEHHOTO TOBEPXHOCTHOTO ciios. Benenrne. OCHOBHBIE TOHATHS
u cootHomeHus. [loBepxHocTh HarskeHUs. DyHIaMEHTalbHBIE TEPMOJAMHAMUYECKUE
COOTHOILLIEHUS AJisl chepuyeckoil moBepxHoctu paszzgena ¢as. @opmyna Tomcona. YpaBHeHue u
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napamerp Tonmena. Pasmepublii  >QQexr noBepXHOCTHOrO  HaTsDKeHus.  Dopmyna
C.H.3anymkuna-X.b.XokoHOBa.

Bonpocul ona mekywiezo konmponsa:

TepMmoauHaMUUeCKUE MOTEHIIHAIIBI.

[ToreHiman BHyTpeHHEW SHEPTUH.

CB00o/1HAst SHEPTUS CHCTEMBI.

Orranenusg. CBOOO HAS SHTAIBIINA.

bonmioi TepMoIMHAMUYECKUIN TOTEHIUAL.

N30bITOYHBIE TEPMOIMHAMUYECKUE TTOTEHIIUAIBI

[ToBepxHocTHOE HaTsxeHue. Dopmyna bakkepa.

JIBa MeToZa U3y4deHUs TepMOAMHAMUKH Mexda3Horo cios: 1-Merox ['m66ca. 2-Metox

CJ10s1 KOHEYHOH TOJILIUHBI.

9. VYpasuenue ancopbuuu ['enpu.

10. YpaBuenue ncopouu Jleamropa .

11. TlomumomnexynspHas aacopOIus.

12. YpaBuenne bBOT. AncopOuus u3 pactBopa.

13. YpaBuenue agcopoumu ['nd6ca.

14. PaznuyHble BapUaHThI aICOPOLIUH.

15. KoncranTta oOMeHa yacTHIIaMH [TOBEPXHOCTHOTO CIIOSI pACTBOPA C €T0 00bEMOM.

16. ®opmyna B.K.Cemenuenko s F.

17. YpaBHeHUsT M30TEpMbl MOBEPXHOCTHOrO HatrskeHus: |-)KyxoBuukoro; 2-barnepa. 3-
PycanoBa. 4- Dpukcona; 5-Xopa u Mensdopna; 6-Ilonens- [Tapnosa;7.C.H.3agymkuHa.

18. Pacyer mapamMeTpoB TMOBEPXHOCTH C HCIOJIB30BAaHHWEM ypaBHEHUH  HM30TE€PMBI
MOBEPXHOCTHOTO HaTsuKeHUs: 1- [Ipunexaena-/ledaii. 2.2KyxoBuukoro.

19. ®ynnameHTalIbHBIE TEPMOJUHAMUYECKHE COOTHOILIEHUS ISl chepruuecKor MOBEPXHOCTH
pasnena ¢a3 CTpykTypa MOBEPXHOCTH paszjiena: a)-KpucTajui-nap. 0)-KUIKOCTh map.

20. OCHOBHBIE XapaKTEPUCTUKH MEK(Pa3HOTO CII0S.

21. [loBepXHOCTHOE HAIPSIKEHUE.

22. U3otepmuueckas paboTta 00pa3oBaHus €AMHUIIBI TOBEPXHOCTH.

XN AR D=

Kpumepuu hopmuposanus ouenox (oueHusanus) yCmHuoz2o onpoca

VYCeTHBIN onpoc SBISIETCS OJTHUM U3 OCHOBHBIX CIOCOOOB yuéTa 3HAHUN 00Yy4aromerocs
no aucuuiuiiHe «OCHOBBI PEHTIEHOBCKOW JIUArHOCTHKU W Tepanun». Pa3BEpHYTHI OTBET
CTYyJIGHTa JOJDKEH MPEACTAaBIATh COO0M CBA3HOE, IOTMUECKH MOCIEA0BaTeIbHOE COOOIIEHNE Ha
3a/IaHHYIO0 TEMY, TOKa3bIBaTh €r0 YMEHUE MPUMEHSTh ONPEICTICHUSI.

B  pezynemame ycmmoco onpoca 3nanusa, o00yuarouiecoca OUEHUBAIOMCA RO
cnedywuienl wKane:

1 6ann, ctaBuTCS, €CIM O0yUYAIOIIHIACS:

1) monHO W3MaraeT U3y4eHHBIH MaTepua, 1aéT MpaBIIbHOE OMpeeeHne PU3NIECKIX

MMOHATHH;

2) o0OHapyXuBaeT TMOHMMaHUE MaTepHuaia, MOXKET OOOCHOBaTh CBOM CYXKIEHUS,
MPUMEHUTH 3HAHUS HA MPAKTHKE, TPUBECTH HEOOXOIUMBIE MPUMEPHI HE TOJIBKO IO
yueOHUKY, HO U CAMOCTOSITEIbHO COCTABIICHHBIE;

3) wu3maraeT Marepuan TOCIEOBATEIIPHO W TPABUJIBHO C TOYKHA 3PEHHS HOPM
JUTEPATYPHOTO S3bIKA.

0.7 6anna, ctaBUTCs, €Cid OOyYaIOMMUNUCS MaéT OTBET, YIOBIETBOPSIONIUNA TEM K€
TpeOoBaHUsM, 4TO | JUIsl O6amia «1», Ho gomyckaeT 1-2 ommOKu, KOTOPhIE caM e HCIPABISET, U
1-2 Hegouéra B MOCIIEIOBATETLHOCTH U SI3BIKOBOM O(OPMIICHUH U3J1araeMoro.

0.5 6anna, craBuTcs, eciu oOydarouMiics OOHapYyXMBAaeT 3HAHUE U IOHWMAaHHE
OCHOBHBIX ITOJIOKEHUH JaHHON TeMBbI, HO:

1) wu3naraet mMaTepual HEMOJHO U JOIYCKAeT HETOYHOCTH B ONPEACIICHUH MTOHATHI;
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2) HE yMeeT JOCTAaTOYHO TIyOOKO M JO0Ka3aTelIbHO OOOCHOBAaTh CBOW CYXKICHUS H
HPUBECTH CBOH IPUMEPHI;
3) wuzmaraeT Marepuan HEMOCJIEJOBATEIbHO M JIOMYCKAeT OIIMOKH B SI3BIKOBOM
oopmiieHNH H3/1aTaeMOoTO.
0 6annos, craButCs, ecnu OOy4aroOIIMiCs OOHApPY)KUBACT HE3HAHWE OONBIICH YacTH
COOTBETCTBYIOIIETO pa3jiesia n3y4aeMoro MaTepuana, JOIycKaeT ouroKy B GopMyiupoBKe.
bannsr MOTYT CTaBUTBCA HC TOJIBKO 3a CHHHOBPCMGHHBIﬁ OTBE€T, HO U 3a
paccpelOTOUCHHBIH BO BPEMEHH, T.€. 34 CYMMY OTBETOB, JaHHBIX CTYACHTOM Ha HPOTSIKCHUU
3aHATUA

5.1.2. Quenounvie mamepuavt 0,11 CAMOCHIOAMEIbHOU PAOOHbL 00VUAIOULe20CA
(konnokeuymul)( konmpoaupyemote komnemenyuu IIKC-1;11KC-2):

I[IpumepHbIe BONPOCHI 1Sl KOJUIOKBUYMOB:

Bapuanr 1:

1. Hekotopsle cBeieHNs U3 TEPMOJAUHAMUKH

2. V30bITOYHBIEC TEPMOIUHAMUYECKUE TOTEHIHAIIBI

3. CTpyKTypa nmoBepxHOCTH pazjeina. [loBepXxHOCTHOE HATSHKEHUE

Bapuanr 2:

1. AncopOums u3 ra3oBoi a3l

2. AncopOuus U3 pacTBopa

3. dyHIaMeHTaNbHbBIC YPaBHEHHSI IOBEPXHOCTHOTO CJ10s1. METO bl TEPMOTUHAMUKH

Bapuanr 3.

1. YpaBHEHHs U30TEPMBI IOBEPXHOCTHOTO HATSKEHUS

2. Meroauku pacyeToB IapaMeTPOB IOBEPXHOCTU C MCIOJIb30BAHUEM YPABHEHUN HM30TE€PMBbI
ITOBEPXHOCTHOTO CJIOS.

3. TepMoarHaMUKa HCKPUBIEHHOTO TIOBEPXHOCTHOTO CJIOSL.

Bapmuanr 4.

1. . OcHOBHBIE cBenleHUs U3 TepMoArMHaMUKH. /IBa moaxona k TIIA

2 AncopOrust U3 ra3oBoii cpeipl. Y paBHEHHE KUHETUKH aacopouuu u3 ['C
3. YpaBuenue BOT u ero npumenenue

Bapmuanr S.

1. TepMoaMHAMHUKA IJIOCKOU TOBEPXHOCTH.
2. AncopOuust U3 pacTBopa

3. YpaBHenus nzorepmsl [1H.

Bapuanr 6.

1. Isyxnmapamerpuyeckoe ypaBHeHue nzorepmsl [1H

2. TepMoaMHAMMKa UCKPUBIIEHHOW ITOBEPXHOCTH

3. BinsiHMe pa3mepa Ha MOBEPXHOCTHBIE CBOMCTBA BELIECTBA

Kpumepuu ghopmuposanun oyenok no KoHmponoHvim moukam ( KOAI0Keuymbl)

«omauunoy (6 OanIoB) - CTaBUTCA 3a paboTy, BBINOJHEHHYIO IMOJHOCTBIO 0e3 OmHUOOK U
HEJI0YETOB; O0YyUaroIIUiics TEMOHCTPUPYET 3HAHUE TEOPETUIECKOTO W MPAKTUIECKOTO MaTepHaia
0 TeMe MpakTHYecKkoi paboTsl, pemeno 100% 3anay;

«xopoutoy (5 GaJIJIOB) — CTABUTCS 3a padOTYy, BHITIOJHEHHYIO TTOJHOCTHIO, HO TIPH HAJMYUU B
Heil He Oosee oJHOM HerpyOoil OmIMOKM M OJHOrO HeJo4eTa, He Ooiee Tpex HEIO0YeTOB.
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OOyuaromuiicss TEMOHCTPHPYET 3HAHHE TEOPETUYECKOTO M MPAKTHUYECKOrO Marepuaja Mo TeMe
MPAaKTUYECKOM padoThl, OMyCKasi He3HAYUTENIbHbIE HETOUHOCTH MIPU PELIeHnH 3a1a4, perieHo 70%
3ajay;

«yoosremsopumenvHoy (3 6aa) — CTaBUTCS 3a PaboTy, eciu OaKasaBp MPABUILHO BBITIOTHIII
He MeHee 2/3 Bceld paboThI WM IOMyCTHI He Oojiee 01HOM rpy0oii OmMOKM U IBYX HEIOYETOB, HE
Oosnee onHOM TPyOOW WM OAHOM HerpyOoil ommOku, He Ooyiee TpeX HErpyOBIX OIIMOOK, OJTHOM
Herpyooil. OOy4aromuiicss 3aTpyIHseTCsS ¢ MPABIILHONW OIICHKON TPEJIOKCHHOW 3aJa4d, JacT
HETIOJIHBIN OTBET, pemieHo 55% 3amau

«Hey008IIemBOPUMETbHBLIL (HUdICe NOPO208020) YPOBeHb KomnemeHyuuy (MeHee 3 0aioB) —
craBUTCs 3a paboTy, €CIIM YMCIO OIIMOOK M HEJOYETOB IPEBBICHIIO HOPMY IS OLUEHKU 3 WU
NPaBUIILHO BBITIOJIHEHO MeHee 2/3 Bcel paboThl. OOydarouiicss JaeT HeBEpHYIO OLEHKY CUTYAIHH,
pemieHo MeHee 50 % 3amad.

5.2. Oyenounvie mamepuanwt 013 pydesHcH020 KOHMPOIIA.

Pybeoicnvrii  konmpons  ocymiecTBisieTcs 1o 0ojee WIM MEHee CaMOCTOATEIBHBIM
pa3nenaM — y4eOHBIM MOJIYJISIM Kypca M MPOBOJUTCSA MO OKOHYAHMM H3Y4YEHHs Marepuala
MOJyJii B 3apaHee YCTaHOBJICHHOE BpeMs. PyOeXHbIiI KOHTPOJIb MPOBOAUTCSA C LENbIO
oTmpesieNIeHHs] KauecTBa YCBOGHHUS Marepuana ydeOHOro MoIyis B ueloM. B TeueHue cemectpa
IIPOBOJIUTCS. MPU MAKUX KOHMPOIbHBIX MEPORPUAMUA NO 2PAPUKY.

B kauectBe QopMm pyOeKHOro KOHTPOJS MOXHO HCIHOJB30BaTh TECTUPOBAHUE
(MMCPMEHHOE WJIM KOMIBIOTEPHOE), MPOBEICHNE KOJJIOKBUYMa WJIM KOHTPOJIBHBIX padoT. Ha
pyOeKHbIE KOHTPOJbHBIE MEPONPUSATUS PEKOMEHIYETCS BBIHOCUTh BECh IMPOTPAMMHBIMA
MaTepuai (Bce paselbl) Mo AUCHUILIMHE.

5.2.1. OQuenounvie mamepuaivt: Tunogvle mecmoswvle 3a0anus o OUCUUNTIUHE
(konmponupyemoie komnemenyuu IIKC-1; IIKC-2):

Tecm — cucrema CTaHIAPTU3UPOBAHHBIX 3a/IaHUM, IO3BOJIAIOIIAs aBTOMATU3UPOBATh NIPOLIELYPY
WU3MEPEHMS YPOBHS 3HAHUM U YMEHUH CTYIEHTA.

Oobpa3zuvt mecmoesvix 3a0aHull:

V1: YcnoBus, He00X0AUMBIE ISl pealn3alu

a) [Toroxk raza yepe3 cTeHKY BaKyyMHOM KaMepbl

I: 1

S: B BakyyMHOl TEXHHKE UCIOJIb3YIOT MaTEpUabl
-1 mo0ObIe

-1
+: ¢ HU3KMM JaBIeHHeM cobcTBeHHOro mapa (p < 10 0114)

: TOJIBKO CTEKJIA;

: TOJIbKO METaJIJIbI

I: 2

S: Ilotok rasza g(f) 4epe3 maTepuan onpeaensercs GopMyIon

. _ko y _E% .
+8O="" P’ e Ty
% % _Eq
+: g(t)zk—o POA—PA e 4
z

k -V _E,
- g)= PO%O -e %

Zo
Z
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-:g(t):k—0 e% eE%T
Z

I: 3

S: B dopmyne g(t) k, oro

+: IPOHHMIIAEMOCT CTEKJIa

- YHMBEPCAJIbHAS MOCTOSHHAS

+: HOCTOSIHHAS /I CTEKJIA U Ta3a
-: IOCTOSIHHAS, 3aBUCAMIAS TOJILKO OT CTEKIA
I:4

S: B popmyne g(t) Z sro

- IMAMETP MOJIEKYJI

- IMaMETP MOHOB

+: TOJIIIMHA CTEHKU KaMEPBI

-: TOJIIMHA U3y4aeMOro o0pasia
I:5

S: B dpopmyne g(f) P, ato

-: IaBJIEHUE BHYTPH KaMephl

-: JaBIICHHE B HACOCE

+: IaBlIeHHE BHE KAMEPHI

-: aTMOC(EPHOE aBIEHHE BO3IyXa

V1: Beienenue raza marepuanaMyu CTEHKA KaMephl U UCCIIEyEMOTr0 BEIIECTBA
[:21
S: JIroboit maTepual nepecraeT BbIIEIATH a3
+: mocsue o0e3ra)xuBaHus
-1 10 00e3rakuBaHus MIPU OTKAYKE KaMepbl
-1 B ra30BOH cpejie mociie OTKUra
+: IpU OT)KUTE B BAKyyMe

IS.:ZéopMYHa, OIMKChIBAKOIIAaA BBIACIICHUEC I'a3a BEIICCTBOM UMECT BU/T
+ g, =8p1"

- g(t)=got"

g =gt "

g =g 1"

I: 23

S: B ¢hopmyite, onmuChIBAIONIEM BBIJICIICHHE T'a3a U3 BEIIECTBA /1 UMEET 3HAUCHHUS
:or0 1o 1

+: 010 10 2

010,500 3

-:o1 0,7 1o 2

I:.24

S: B dopmyiie, ONMCHIBAIOMIEM BBIIEICHHUE I'a3a U3 BEMIECTBA g UMEET 3HAYCHUS

4 3, 2
+: 107 Ila - m” | M~ - ¢ -nns1 HeoOe3ra)KeHHBIX

_12 3, 2
+: 107" Ila- m’ | M~ - c-nna oGe3rakeHHBIX
-: 11060€ 3HAUCHUE TS HEOOE3raKEHHBIX
- HyJIeBOE 3HAYEHHUE JUIS 00€3raKEHHBIX
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1:25
S: CoryiacHO 3aKOHaM T'a30BbIJICIECHUS] CTEHOK KaMephl B MTOCIEIHEN TaBICHUE MEHIETCA
MOCJIE €€ OTKAYKHU I10 3aKOHY

= P=k,-P,-t
+:P=P,—(P, -P,)-e™™
P=P, +(P, —P,)-e™
= P=P, —(P, —P,)-&*

V 1:OTKIOHSIONIHE IEKTPOCTATUICCKUE aHATM3ATOPbl. AHAIN3ATOPBI IHIIUHAPHYECKUE
3epkaio (AL[3) u monychepuueckue nedaexropsr ([ICA)

I: 91

S: B ocnose pa6otsr AlLL3 u [ICA nexur

- TOPMOXKEHHE 3aPSKEHHBIX YaCTHIL JIEKTPUUECKUM T0JIEM
+: OTKJIOHEHHUE 3apsHKEHHBIX YaCTHIL ANEKTPUUECKUM TOJIEM
- OTKJIOHEHHE HEUTPAIbHBIX YaCTHI] JIEKTPUUECKHUM TOJIEM

- OTKJIOHCHHUC 3aPsS’KCHHBIX YaCTUI MAIrHUTHBIM I10JIEM
[:92

S: TIpu o = 42°18' AII3 o6nanaer GokycupoBKoii
-1 IIepPBOTO MOPS/IKA

-1 HyJIEBOTO TIOPSIKA

+: BTOPOT'0 MOpS/IKa

-: TIOJIOBUHHOTO TIOPSI/IKA

I: 93
S: PaspemrarenpHas ciocooHocth ALL3 onpenensercst popmysoi
_ Eo
AE
5,6R*
: R=
8
=~ R=560-R*

- R=56 % 4> T/1e R*-pajinyc BHyTpeHHero iiiHapa, O — pa3Mep BXOAHOM anepTypsl

I: 94
S: PazpemarensHas ciocooHocTh [ICA onpenensiercs popmynoit

*
+: R:2R
#
; R:5’6R
o
=~ R=0-R*

= R= % , Tie R*-pannyc HeHTpaIbHOTO MyTH AJIEKTPOHOB YEPE3 AHAITU3ATOP
I: 95
S: Ha IICA yron cbopa & paBeH
= a~10"crep.
+:a =102 crep.
= a~10" crep.
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- a = lcrep.

V2: Ouenka BesqnuuHbl 3HEprun Oe-3J1eKTPOHOB
I: 102

S: ®opmyna Yanra juis pacuera sueprun Oxe-snexrpona nepexona E , p-(2) umeer Buz

()=, (2) —%[Egm YEA(2)]
< B =B ()= [Bp()+ (@] [Ee(@) + B (2)]
4 B ype(2) = EA<z>—%[EB@)+E3<z+1>]—%[Ec<z)+Ec<z+1>]

- E 5o (2) :EA(z)+%[EB(z)+EB(z+1)]+%[EC(Z)—Ec(z+1)]

I 103

S: Oneprus kanta E, nornomaemoro snexrponom aroma npu Oxe-nepexone E , 5
IPUMEPHO PaBHA

- E=E,+E;

+ E=E,-E;

- E=E,+Ez;-E.

- E=E,-E;—-E,

I 104

S: OHeprus Oxe-371eKTpoHa KUCIOpoAa pU

KL, L nepexone(E = 532;EL1 = 23,7;EL2 =7,1 5B —nna xucnopona
Ex =0854E; =E, =8,06—mnsxenesa) pasna

- EKLIL1 =517,5>B

- EKLIL1 =1555,7-B

+: EKLIL1 =508,35B

- EKLIL] =525,65B

I:105
S: Dueprus yrnepona npu KL, L, nepexone (E, =283,8;E L= O;E L = 6,4 - s

yrnepomau E . = 401,6;EL1 = O;EL2 = 9,2;EL3 5B - 1151 a30Ta) paBHa
- EKLILl =280,6>B

+ By 10 = 276 5B

-:EKLIL2 =279,75B

—:EKLIL2 =272,0-B

V1: KonnuectBeHHas Oxe-CeKTPOCKONUS
1:106
S: Bennunna Osxe-Toka Belpaxaercs Gopmysnoi

= J=0yJpG; -C,-No,(1-w,)secO
+ J=ayJpG;-C, - No.(1-w,)r; 7, secd
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= J=0,G;-C;-p.(1-w)r, z, secO

= J=0yG;-C,;-@r.T;5ecl

I: 107

S: B dopmyie qius Oxe-Toka ¢, BHIPaKacT
+: HEKOTOPYIO IOCTOSHHYIO

-1 BEpOSITHOCTh BbIXoa Oxe-371eKTPOHOB
-:TIapaMeTp 0OpaTHOTO pacCesTHHS

-1 TeJIECHBIN yroi cOopa aHanu3aTopa

I: 108

S: B dopmyne s Oxe-Toka Jp BbIpaxkaeT
- HHTCHCUBHOCTH CBETa

+: TOK IEPBUYHBIX JJIEKTPOHOB

: hakTop 0OpaTHOTO paccessHUsS

: BBIXOJISIIIMI TOK BCEX BTOPUYHBIX 3JIEKTPOHOB
I: 109

S: B dhopmymne ais Oxe-Toka G; BEIpaxaeT

: HIHTCHCUBHOCTb CBETa
: TOK TIEPBUYHBIX DJICKTPOHOB

: pakTOop 0OpaTHOTO paccesHUs
+: MOCTOSIHHYIO TTpUOOpa

I: 110

S: B popmyne mis Oxe-toka C; BbIpaxaer

+: KOHIIEHTPAIMIO aTOMOB I -T0 COpTa

- TOK IEPBUYHBIX 3JIEKTPOHOB

-: pakTOp OOpATHOTO paccesHUs

-1 IOCTOSIHHYIO TTprbopa

V1: BzaumopeiicTBrE 2JIEKTPOHOB C TOBEPXHOCTHIO TBEPJIOTO TEIa
I:126

S: Buapl B3auMOJEHCTBHS 3JIEKTPOHOB C TOBEPXHOCTHIO
+: ynpyroe

+: HeyIpyroe

-1 MSITKOE

-1 )KECTKOe

1:127

S: Yopyroe B3aumoielicTBUE XapaKTEepU3yeTCs

-: I3MEHEHUEM SHepruu 3ekTpoHos (E)

+: COXpaHEHHEM SHEPIUU JIEKTPOHOB

+: H3MEHEHNEM UMITYIIbCa 2JIeKTPOoHOB (P)

-1 COXpaHEHUEM UMIYJIbCa DIIEKTPOHA

1:128

S: Heynpyroe B3aumo ieiicTBHe XapaKTepU3yeTcs
+: u3MeHeHreM sHepruu d5ekTponoB (E)

-1 COXpaHEHUEM SHEPTHHU JJICKTPOHOB

+: H3MEHEHUEM UMITYIIbCa JIeKTPOoHOB (P)

-1 COXpaHEHUEM HMITYJIbCa AJIEKTPOHA

I:129

S: Ilpu nepexoe U3 BaKyyma B KpUCTaJUI AJIEKTPOH MPEO0I0JIeBaeT 001acTh
+: MOBEPXHOCTHOT'O AJIEKTPOCTATHICCKOTO MOTCHIIMATHLHOTO Oapbepa

-: MOTEHIMAIa YIIPYTUX MEXaHUYECKHUX CHII



-1 TEeMIepaTypHOTO IOJIs
-: MArHUTHOTO TIOJIS

I:130

S: C ToukM 3peHns KIIacCHYeCKOH (PU3UKH MOTCHINAIBHBIN Oaphep Ha TOBEPXHOCTH
-1 0TOOpa)kaeT 3JIEKTPOHHBIN OTOK

+: He 0TOOpaKaeT MIEKTPOHHBIN IIOTOK

-. BTATHUBACT 3JICKTpOHHbII>'I IIOTOK

-1 YCKOPSET 3JICKTPOHHBIN TIOTOK

V1: OcHoBHBIE IIpecTaBiIeHUs O (hopMe MOB-TO MOTEHIMATBLHOTO 0apbepa Ha FPaHHULIe
paszzena Bakyyma — TB. TEJIO
I: 158

S: [MoTeHuman cui 3epKajibHOTO U300paXKEHUsI UMEET BU/T
e

e
—u(x)=< x

—u(x)=9 4x

+u(x) =4 4x

Uy, x < X

2
e

——,X>X,
= u(x)=4 4meyx

Uy, X < X
I: 159
S:B MMoTeHUUaJIC CUJI 3€PKAJILHOTO I/I306pa)KeHI/I}I napameTp Xl 9TO paCCTOAHNEC HA KOTOPOM

-1 B3aUMOJIEHCTBHUE 3JIEKTPOHA C TBEP/IBIM TEJIOM MOKHO NpeHeOpeub
+: aTOMHasl CTpYKTypa IOBEPXHOCTH HE IPUHUMAETCS] BO BHUMaHUE

: CUJIbl OTTAJIKWUBAHUS U CUJIbI IPUTSHKEHUS PaBHBI

: DJIEKTPUUYECKNE CHJIBI PAaBHBI MArHUTHBIM CHJIaM

I: 160

S: IToTeHnman cui 3epKajbHOr0 N300pa’keHust ObLT BBEJICH B

-2 1905r.

+: 1914r.

-1 1887r.

-1 1897r.

I: 161

S: IToTeHuman cuil 3epKajbHOTO N300pakeHHsI ObLT BBEJCH

+: HloTrTKH

-: @epma

-: ok

- Tamupu

I: 162

S: CnuBanue U(X) ¢ BHYTPEHHMM MOTEHIMAIOB POM3BOAUTCS TIPH YCIOBHU
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= u(x) =u, e a#0
+ u(x) =u,

cu(x)=uy-e 7, a#0

= Uy =u(x)- e

I: 163

S: B otnumuue ot npyrux bapaun paccmarpuBaet

+: KBaHTOBO-MEXAaHUYECKOE B3aMMOJECHCTBHUE JIEKTPOHA C TBEPABIM TEIOM

: TPaBUTALlMOHHOE B3aUMOJEHCTBUE JIEKTPOHA C 3JIEKTPOHAMHU M MOHAMM TB. TeJa
: IOJISIPU3ALIMOHHOE B3aMMOJECHCTBUE TBEPAOIO TEJNIA C JIEKTPOHOM

: MATHUTHOE B3aUMOJICUCTBUE JIEKTPOHA C BHYTPUATOMHBIMU TOKaMU

V1: Heynpyrue 371eKTpOH-3JI€KTPOHHBIE CTOJIKHOBEHUS

I 176

S: IIpu HEynIpyroM CTOJIKHOBEHUH 3JEKTPOHA € AIEKTPOHOM HAJIETAIOLIUI JIEKTPOH

+: TEPSAET IHEPTUIO

+: UMIYJIbC HAJETAIOLIET0 AIEKTPOHA U3MEHSAETCA

-1 HE TepsIET SHEPTUIO

-1 COXpaHseT CBOM UMITYJIbC

I: 177

S: PaccesHue HanerarmMX 3JEKTPOHOB MPU CTOJKHOBEHHWU C 3JIEKTPOHAMM BEIIECTBA
OIIUCBIBAECTCS TEOpUEH

-: bopa

-: 3omMmepdenbaa

+: Pesepdopna

-: Tomcona

I: 178

S: BsaumozeiicTBHEe HaJeTAlOIIEro 3JEKTPOHA C 3JEKTPOHOM BEILECTBA ONMCHIBAETCS
MOTEHLINAJIOM

-: Jlenappna-/l>xoHca

+: Kynona

: TPAaBUTALIMOHHOTO MOJISA

: SIIEPHBIX CUJI

I: 179

S: Cedenue HEYNPYroro CTOJIKHOBEHHSI 3JIEKTPOHOB MOXKET OBITh MOJIYYEHO C TOMOIIBIO

: 3aKOHA COXpPaHEHMsI SHEPTUn

+: UMIYJICHOTO MPUOIHKEHUS

-1 3aKOHA COXpaHEHUs KOJIMYECTBA JBUKECHUS

I: 180

S: Hanerarommuii co CKOpOCTBIO U DJJIEKTPOH NEpefacT 3JIEKTPOHY MHILIEHH HMITYJIbC
AP, paBHoe

+: AP:%
bP
2
AP=S
2b
2
L Ap= 2
bv
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2e

- AP =—

L
V1: [loTepu sHEpruu 371€KTpoIamMI Ha MIa3MOHaX
I: 198

S: VYpaBHeHHe, OINHUCHIBAIOIIEE IOTEPU HHEPrUU HAJCTAIONICH TSDKENOM dacTuiledl Ha
IJIa3MOHAX UMEET BU

_dE_4milin, 2my

- In
dx my’ J
dE  Amlr? 2
. dE _4ml In 2my
dx  my? J
. dE 47zzlz€4n1n 2my*
dx my* J
2 4 2
dE  4mz 0"n, 2my
- = d_ = 5 In , tie J -cpemusist sHEeprust BO30YKICHHS SIEKTPOHA
X my
I: 199

SZ VpaBHeHHe, OIINCBIBAKOIIICE HOTCpI/I 3HepFI/II/I, HaJICTAKOLICTO SJ'ICKTpOHa Ha CBO60,I[HI>IC
AJIEKTPOHBI TBEPAOTO TeJa MPU BO3OYXKACHUH TUIA3MOHOB UMEET BUJT
4
dE 47'n. 2my
- = 5 In
dx  my hay

dE 4x*n n2mv2

+——= 1
dx v? @p
2 2
. _dE _ &gln my
dx v° 2haw,
I: 200

S: Cpenssist [uinHa cBOOOIHOrO Mpodera 3JIEKTPOHA CBA3aH C SHEPrUM MOTEPb U 3HEPTUU
TUTa3MOHOB, KOTOPBIE BO30YKIAIOTCSI IIPH STOM BBIPAKCHHEM

N L@@)L
2 dx ) ho,

1_ (@)L
A \dx )hwp,
1_ (_ @)L
A dx ) wp
2
. l _ wp! In 2my
A W hoy
2
- l = @pL 1n4_E
A 2hE  hop
V1: CTpyKkTypa 2JIEKTPOHHBIX CIIEKTPOB B KpHUCTAJLIE
I: 201
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S: 3agauy 00 37eKTpOHE B KPUCTAIIE PEIIAIOT KaK MPABUIIO MOJIb30BAaHHEM ypaBHEHHUS

-: HeroToHa

+: Ipenunrepa

-: Jlarpanxe

I: 202

S: OcHOBHOE ypaBHEHHE JUIsl OIMCAHUS COCTOSHHUM 3JIEKTPOHOB U3 sJIEp 3allUCBIBACTCS B
BUJIC

ino¥i

py :Flz//i;ie[l;N]

1
7 -1
E
Y
Il
) ol

N \ghi
=
S :
I
~-M7 -M=

I: 203
S: 'aMUIbTOHHUAH CUCTEMBI 3JIEKTPOHOB U SIJIEP YUUTHIBACT

. TOJIbKO KHHCTUYCCKUEC SHCPIrUU 3JICKTPOHOB Eik u a4aep E]k

: TOJIBKO MOTEHIUAILHYIO SHEPTHIO B3aUMOJICHCTBHSL  DJIEKTPOHOB U SJIEP
+: E,.E

u(r.) u u(R j) AIEKTPOHOB MEXAY COO0M U saep Mexay coooi

s u(R,r), noreHnManbHple  SHEPTUM B3aMMOJIENCTBUS  DIEKTPOHOB

1: 204
S: 'amunpTOHMAH cucTeMbl N QJICKTPOHOB U N numeet BHU/

) h? n?
- H:——ZAi——ZAj

2m€ i 2m4 j

~ 1 1 0?

sh=t oL oyy T (RR)
2 472'880 i }"l]

N 1 1

H=- ZAZ—— —Aj +— ZZ
+: i J ma] 2 47[880 i ,] j

+uJ.(R1,R2,R3 D+ u;(R, Ry, Rs,...11,1,15,..)
I: 205

S: 3amauy 00 SJEKTpOHE B KPHUCTAJUIMUECKOM pelIeTKe ¢ MOJHBIM TaMUJIbTOHHAHOM ISt
KaKJIOM YaCTUIIBI PEIIUTH CJI0KHO M3-3a

-1 CIIO’)KHOCTH YpaBHEHUHN

+: OrpOMHOTI0 YHCJIa YPaBHEHHM, KOTOPOE HEOOXOAMMO PEITUTH BMECTE

- OTCYTCTBHUS BHJIa MOTEHLIUAIOB B3aUMOICUCTBUS

V1 OcHoBHBIE NIpeACTaBIeHUS 00 MEKTPOHHOM CIIEKTPE TIOBEPXHOCTH TBEPAOTO TENa
I: 245

S: BkI1ajipl MOBEPXHOCTH B JIEKTPOHHYIO CTPYKTYPY TBEPAOTO TeNa 00YCIOBICHBI

+: 0OpPBIBOM KPHUCTAITMIECKOMN PEIIETKH

+: I3MEHEHHEM I'eOMETPHUH B 00JIACTH TTOBEPXHOCTH

+: ICKa)KeHNEM MOoJIeH MeKaTOMHBIX B3aMMOJAECHCTBHHA

-! U3MEHEHUEM BAJICHTHOCTH aTOMAa, HaXOASALIEr0oCs Ha IOBEPXHOCTU

- I3MEHEHHUEM DJIEKTPOHHON KOH(UTYpaIliy BHYTPEHHUX 000JI0YEK aTOMOB

I: 246
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S: Ilpm paccMoTpeHuM 3aJaud O BKJIAJE IOBEPXHOCTH B HSHEPreTHUECKYIO CTPYKTYpPY
TBEPJOrO TEla TOJAraloT, YTO MEPUOAMYECKHI MOTeHuuan pemerkd U(X) B obnactu

MIOBEPXHOCTH
-: TAKOH K€, 4YTO U B 00J1aCTH 00BEMA

- mensiercst Ha W (k) pesko: u(k) =u, (k) —W(k)
+: MeHsiercst B oOnactu nosepxsocty mwiasHo: : u(k) =u, (k) + W (k)

I. 247

S: Brkiiag TOBEpPXHOCTH B AJIGKTPOHHYIO CTPYKTYpPY TBEPAOTO Tella paccCMaTpUBacTCs B
paMkax

+: KBaHTOBOW (DM3UKH B MPUOIMKSCHUH CJIa00# CBS3H

-1 KJIACCHYECKON (PU3UKU

-2 KBAaHTOBOW ()U3UKHU B MPUOJIMIKEHUH CUIIBHOW CBSI3U

I: 248

S: Tlpu paccMOTpeHWH 3aJa4l O BKJAJE IOBEPXHOCTH B JHEPrEeTHUYECKYIO CTPYKTYPY
TBEPOro Tena pemeHus ypasaenus penunrepa uimercs B BUC

=y (0)=CYp,k)

+ y(x)=2.C,0,k)

() =2.C,o(k)

() =C,0,(k)

I: 249

S: Bonnosast ¢yukuus (BD) ¢, (k) nmeer Bux
:0.(k)=p, (n-a)

- 0.(k)=p, (x+a)

+ @, (k)=¢n -(x—na), rae (Dn-B(D HW30JIMPOBAHHBIX aTOMOB , N-HOMEP aroma OT

HIOBEPXHOCTH B ITyOb
V1: ®orosppekr

I: 263

S: Bayrpennuii potosddexT 3To mepexoa dIeKTpoHa TP MOTIOMIEHUH UM (POTOHA SHEPTHHI
hv

-1 C BAJICHTHOT'O YPOBHS Ha YPOBHE DJIEKTPOHOB B BaKyyMe

+: ¢ BaJICHTHOTO YPOBHS Ha YPOBEHb IPOBOJAUMOCTH

-1 OJTHOTO TUIYOOKOJIEKAIIETO0 aTOMHOTO YPOBHS Ha APYrou 0oJiee riry0oKoJIeKaIui

I: 264

S: 3akoH DiiHIITeHA /U1 BHEHIHETr0 poTtodddexra
2

+: hy = + @

I/l/ll)2

= +ho
=7

2
muo
- =hv+
> @

eu—@p=ho+
I: 265
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S: O6miee ypaBaenue 1ist potorddexra
2

- hv= + ¢
2
mo
- E=huo+ —
> ¢
2
+: hv= +p+A
mo’

A= 5 + @ — hv, rae A-sueprust voHu3auUN

I: 266

S: 3amauy o hoTorhhexTe MOKHO PEUTUTh B paMKax

: KJIACCMYECKON MEXaHUKHU

: KJIAaCCUYECKOU DJIEKTPOAMHAMUKH

+: KBAHTOBOM MEXaHUKH

-: KJIACCUYECKON TEPMOJMHAMUKHU

I: 267

S: 3akonbl CToNI€TOBA I1ACAT

+: (hOTO’MHUCCUOHHBIN TOK IPSIMO MPONOPLHOHANIEH IIOTOKY CBETa
-2 (pOTOAPMHUCCHOHHBII TOK TeM 00JIbIIIe, YeM OO0JIbIIIe YHEPTUs (POTOHOB
-2 (pOTOAIMHCCHOHHBIN TOK BO3MOKEH MPH JIFOOBIX 4aCTOTaX CBETA

+: oTOOMHUCCHS BO3MOKHA IPH 4aCTOTax, OONBIINX V), -KpacHOH rpanuisl Gporodpdexra
+: KMHETHYECKas SHEPTHs (POTOIIEKTPOHOB MPSIMO MPOTIOPLUOHATBHA YHEPTUH (POTOHOB

V2: Metoasl 1ecOpOLIMOHHON CHEKTPOCKOITUU

I: 301

S: JlecopOmueii Ha3pIBaeTCs SBICHUE YX0/1a YaCTHI] C TOBEPXHOCTH 00pasia mpu

+: ero HarpeBse

+: 00Iy4eHUH MOTOKAMHU YaCTHI]

-1 €ro CKaTHUH

-1 €r0 pacTsHKEHUU

I: 302

S: CreneHsp 3amoyiHEHUs] TOBEPXHOCTH a/ICOPOMPOBAHHBIMU YaCTUILIAMU JENATCS KaK

+: 0:%5

= 0=1-N;,

- QzN%V

= =N st N,tne N ¢ — KOHIIEHTpanus aJCOPOLMOHHBIX IIEHTPOB Ha IIOBEPXHOCTH,

N — koHUEeHTpanus aacoOpOUPOBAHHBIX YaCTUI] HA IOBEPXHOCTU
I: 303

S: lecopOrimoHHast CIEKTPOCKOMHUS UCTIONB3YETCS IS

+: ompe/eNieHrne TUIa aICOPOMPOBAHHBIX YACTHUI] HA TIOBEPXHOCTU
+: DQHEPTUU CBS3U aJICOPOMPOBAHHBIX YACTHUIL C TOBEPXHOCTHIO

: OIIpEeJICNICHNs XUMHYECKOT0 cocTaBa oOpasia

. OMMPEACIICHUA aTOMHOI'O COCTaBa MMOJJIOXKHN

I: 304
S: Tepmonecop6rueit (T/]) Ha3pIBaeTcs sBIEHUE YX0/a YACTHUI] C TIOBEPXHOCTH 00pasia mpu
: 00JTy4eHUHN CBETOM
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+: HarpeBe oOpasia
: 00JTy4€HUHU TOBEPXHOCTH JIEKTPOHHBIM ITyYKOM
-1 00JIy4E€HHUH TOBEPXHOCTH YJIbTPa3ByKOM
-: IpY TIOHMYKEHUH JIaBJICHUS B Kamepe
I: 305
S:  DnekrponHocTumynupoBanHas gecopouus (OCJ) 3To sBIEHHUE yxXo0/Ja 4YacTH C
MOBEPXHOCTH 00pasiia npu
-1 00JIy4eHUU CBETOM
-: HarpeBe oOpasima
+: 00JTy4eHUU TTOBEPXHOCTH 3JIEKTPOHHBIM ITyYKOM
-1 00JIy4€HHUH TOBEPXHOCTH YJIbTPa3ByKOM
-: IpY TIOHMYKEHHUH JIaBJICHUS B Kamepe
(Bcero 250 TtectoB)

Kpumepuu ¢hopmuposanusn ouenox no mecmosvim 3a0aHUAM:

«omauynoy (4 Gaya) — Moy4aroT 00ydJarourecs ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB
Ha TecToBble Bonpockl. BemonxeHo 100 % npeayioskeHHbIX TECTOBBIX BOIIPOCOB;

«xopoutoy (3 6amna) — moaydaroT 00ydaroIuecs ¢ MPaBUIBHBIM KOJHMYECTBOM OTBETOB
Ha TecToBble Bonpockl — 80 —99 % ot o01ero od0bema 3a/laHHbIX TECTOBBIX BOIIPOCOB;

«yoosremeopumenvuoy (2 Oamna) — TOMydyaroT oOydarommecs C I[PaBUIbHBIM
KOJIMYECTBOM OTBETOB Ha TecToBble BoOmpockl — 60 —79% ot obOmero oObema 3adaHHBIX
TECTOBBIX BOIIPOCOB;

«HeyooenemeopumenvHoy (1 Oami) — moaydaroT oOOydYaronIuecss MpPaBUIBHBIM
KOJIMYECTBOM OTBETOB Ha TeCTOBbIe Bompochl — MeHee 40-59 % oT olmiero oobema 3aJaHHBIX
TECTOBBIX BOIIPOCOB.

5.3 Oyenounvie mamepuanst 015 RPOMEICYMOYHOU AMMeECMayul.
Lenvto npomesxcymounvix ammecmayuii 0 TUCLHUILIMHE SBIISETCS OLIEHKA KauecTBa
OCBOEHUS AUCLUIIMHBI 00Y4arOIIUMHUCH.

IIpomexxyTouHast aTrecTalus IpeJHa3HaueHa JJIsi OOBEKTUBHOIO IOATBEPXKACHUS U
OLICHMBAHMSI IOCTUTHYTHIX PE3yJIbTaTOB OOyUEHUs IMOCIIE 3aBEPIICHUS] U3YyUEHUS AUCLIUILINHBI.
OcymiecTBisieTcss B KOHIIE ceMecTpa M IpeJCTaBiseT COOOM HUTOrOBYIO OLEHKY 3HaHUM 1O
JUCLUIUIMHE B BUJE 3aueTa.

[TpomexyTouHas aTTecTalys MOXKET IMPOBOJUTHCA B YCTHOM MM MHCBMEHHOH (opMme.
Jns  monaroroBku CTyaeHTY npenocrtasisitores 1 wac (60 mMuuyt). Ha npomexyrounyro
aTTecTanuio orBoauTcs 10 30 6anios.

Bonpocuwi, évitnocumsie na 3auem (konmpoaupyemvie komnemenyuu I1K-1):

Beenenue. [Ipeamer u meron TIIA.

HekoTopele cBeieHUS U3 TEPMOJINHAMUKH.

IIepBoe Ha4yasI0 TEPMOJANHAMHUKHU.

O060011eHHbIE CUIIBI U KOOPIUHATBHI.

[ToHsITHE XMMUYECKOTO MOTEHIIMAIA. DHTPOIHSL.

Bropoe Hauano TepMOAMHAMUKM.

Tperbe Hauano TepMoAMHAMHUKHU TepMoIMHAMUYECKHE TOTEHIHAIIBL.

@dyHnaMeHTaJIbHbIE YPaBHEHUS TEPMOJANHAMUKI MEX(Pa3HOTO CIIOSL.

JlBa MeTona U3y4yeHus TepMoIMHaMuKu MexdasHoro cios: 1-Meton ['n66ca. 2-Mertoa

CJI0S1 KOHEYHO! TOJIILIUHBL.

10.  Ancopbuus. Ancopormonroe ypaBHeHue [ 'n60ca.

11.  Ca3p MeXAy KOMIIOHEHTaMHM TEH30pa IOBEPXHOCTHOIO HATSDHKEHUS M CBOOOIHOMN
MTOBEPXHOCTHOM SHEPTHUEH.

WX R W=
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12.  Cpsi3p MeXIy CBOOOAHON NMOBEPXHOCTHOW SHEPrHEN U TOBEPXHOCTHBIM HATSKEHHEM.
AncopOniust u3 Ta30BOM (a3kbl.

13.  AncopOuus Ha riaakoi HoBepxHOCTU. Y paBHeHue ['eHpu.

14. VYpaBuenue Jlenrmropa. YpaBuenue Kucenena.

15. [TonmumonekymnsipHas aacopOrms.

16. VYpaBuenue bOT. YpaBHeHNE KHHETHKHU aJ[COPOITUN

17.  AncopOumsi u3 pactBopa. Koncranta oOMeHa dYacTHIIaMU IMOBEPXHOCTHOIO CJIOS
pacTBopa ¢ ero 00beMOoM.

18.  ®opmyna B.K.Cemenuenko. Paznuunbie BapuaHThl acopOLuu.

19. CBs13b MeX 1y acOpOIIMel U MOBEPXHOCTHBIM HATSKEHUEM.

20.  VYpaBuenue ['ub6ca. IloBepxHOCTHAsI KOHIIEHTPALIUS.

21. VYcnoBue yCTOMUUBOCTH TOBEPXHOCTHOTO CJIOS.

22.  VYpaBHEHHs H30TEPMbl NOBEPXHOCTHOro HaTskeHus: 1 @osbkmana; 2-IIpunexaeBa

Hedaii. 3-IlumkoBckoro; 4-Xyxosuikoro; 5-batnepa. 6-PycanoBa. 7- Dpukcona; 8-
Xopa u Menbdopna; 9-llonens- IlaBnosa; 10-I'yrrenreiima; 11-3agymkuna; 12-
Cemenuenko; 13-/lamameBa; 14-Maxauea. 15.-KanakoKoBBIX.

23.  Pacuer mapaMeTpoB TOBEPXHOCTH C HCIOJIb30BAHMEM YPAaBHEHUM H30TEPMBI
noBepXxHOCTHOTO HaTspKeHus: 1- Ilpunexaesa-/ledaii; 2-barnepa; 3-IlIumkoBckoro; 4-
Kyxosuikoro; S-Ilonens—IlaBnoBa; 6-YpaBHeHUs!, IPEAJIOKEHHBIC 3a MMOCIECIHUE TOJIBI.
Pacuer moBepXHOCTBIX CBOWMCTB cmiiaBoB: a) CHCTEeM C MOHOTOHHBIM H3MEHEHUEM
MOBEPXHOCTHOTO HaTspkeHus; ©0) CucreM ¢ XUMHUYECKUMH COCIUHEHHSIMHU  (
C.H. 3agymkuH. u ap.)

24.  TepMojarHaMUKa UCKPUBJIEHHOIO TOBEPXHOCTHOI'O CJIOSI.

25.  OcHOBHBbIE MOHATHUS U COOTHOIIEHUS. [I0BEpXHOCTh HATSHKEHHUS.

26.  ®yHaaMeHTaIbHBIC TEPMOAMHAMUYECKHAE COOTHOUICHUS ISl CHEPUIECKON MOBEPXHOCTH
pasnena ¢as.

27. ®opmyia ToMmcona. YpaBHuenue u napamerp TosimeHa.

28. Pasmepnbiii  apdext mnoepxHocTHOro HarspkeHus. QPopmyna C.H. 3amymxuna-

X.b.XokonoBa. Pabotsr I1le63yxoBa A.A.

Kpumepuu ¢oopmuposanus oyenox no npomedxcymouno ammecmayuu:

Jlns mosyueHus 3a4éTa CTYJIEHT JOJDKeH HaOpaTh MO CyMMe BCeX THUIOB KOHTpouss 70
0aJTOB — TEOPETUUYECKOE COJIEpKAHUE Kypca OCBOCHO MOJHOCTHIO, O€3 Mpo0esIoB, HEOOXOIUMbIE
IPaKTUYeCKHe HaBbIKM pPabOTBI C OCBOGHHBIM MarepuaioM chopMupoBaHbl. Bce
NPEIYCMOTPEHHBIE TPOrpaMMOi 0OydeHUs ydeOHble 3aJaHus BBIIIOJHEHBI, KAa4eCTBO WX
BBITTOJIHEHHSI OLIEHEHO YHCIIOM 0aJuloB, OJM3KUM K MakcuMalbHOMY. Eciu o utoram Tekyiero
U pyOEKHOTO KOHTPOJISI YCIEBAEMOCTH CTYACHT HaOpasn OamioB B mpeaenax 36 < (Srex
+ Spys) < 61, TO OH Jomyckaercs K crade 3adera. [lo utoram cpaum 3aueta OH MOXET MOBBICUTh
cymmy OasuioB 110 61 (He Oosee), HEOOXOAMMBIX IS MOJTYyYEHHUs 3a4eTa.

[Tpu moka3zatensx HUXke OT 36 GaJIOB — TEOPETUUECKOE COIep KaHUE Kypca HE OCBOEHO,
HEOOXOUMbIE MPAKTUYECKHUE HABBIKM pabOThl HE CPOPMHUPOBAHBI, BBINOJHEHHbIE y4eOHbIE
3aJaHusl  cofep)KaT TIpyOble OIIMOKH, JIONMOJHUTENbHAs CcaMOCTOsTeNbHas paboTa Hax
MaTepuajoM Kypca HE TMpHBENET K CYIIECTBEHHOMY ITOBBIIICHUIO KAayecTBAa BBITIOJHEHUS
yueOHbIX 3amaHMid. Ha 3auére cCTyneHT AeMOHCTpHUpYeT HE3HaHHWE 3HAYUTENbHOM YacTu
POTPAMMHOTO MaTepHaia, CYIIECTBEHHBIC OIMMOKHM B OTBETaX Ha BOIPOCH], HEYMEHHE
OpPUEHTHPOBATHCS B MaTepHalie, He3HaHNE OCHOBHBIX MOHATUHN TUCIUIITUHBI.

6. Memoouueckue mamepuanst, onpeoenarujue npoyeoypol OUEHUGAHUA 3HANHUI,
YMEHUIl, HABBIKOE U (U1U) onbima 0esamenbHoCmu
MaxkcumanbHast cymma (100 OanoB), HaOupaemasi CTYI€HTOM IO TUCIMILIMHE BKIIIOYAET
JIB€ COCTaBJISIOLIHE:
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IepBasi COCTABJIAIOIIAs — OLIEHKA pETYJISIPHOCTH, CBOEBPEMEHHOCTH U KadecTBa
BBINOJIHEHUS] CTYJE€HTOM Yy4eOHOW paloThl MO HM3YyYEHMIO IUCLMIUIMHBI B TEUEHHE IEpuoja
U3yUYEHHsI TUCIUILIMHBI (CEMECTpPa, WM HECKOJIBKUX ceMecTpoB) (cymma — He Oomee 70 6amioB).
banel, XapakTepu3yoouue ycrneBaeMocTb CTYJIeHTa [0 JUCLUIUIMHE, HAOUPAIOTCSA UM B TEUCHUE
BCETO Meproa 00yUeHHS 32 U3yUEHHE OT/ICIbHBIX TEM U BBIIIOJIHEHUE OT/AEIBHBIX BUAOB PadoOT.

BTOpasl COCTAaBJIAIOLIAs — OLCHKA 3HAHWM CTYACHTA IO pe3ysbTaTaM IMPOMEKYTOYHOU
arrectanuu (He 6osee 30 —0amioB).

OOmmii 6aiu1 TeKyIero M pyOeXHOro KOHTPOJIS CKJIAJbIBAETCSl U3 COCTABIIAIOLIMX,
ykazaHHbIX B «llonoxenuun o pertuHroBoil cucreme KBI'Y». B Teuenue yueGHOro mporecca
CTYAEHT 00s3aH OTYUTATHCS IO TEOPETHYECKOMY MaTepuanly U IPAKTUYECKUM 3aHATUSAM:
OTIPOCHI, MHIMBUAYaJIbHBIC 33aHNs. (10 XKEJIAHUIO aBTOPa MPU HEOOXOJMMOCTH)

OOmmii Gamun Tekymero M pyOeKHOro KOHTPOJS CKIAAbIBACTCA M3 CIEAYIOIIUX
COCTABJISIOLIUX [TPHIIOKEHUE 2.

Llenvto npomescymounvix ammecmayuii 110 JUCUUIIIMHE SBJIACTCS OLICHKA Ka4eCTBa
OCBOCHHMS JUCUUIUIMHBI 00yYarOIIUMUCH.

Kpumepuu oyenku kauecmea oceoenusn oucyunaunst (Ilpunoscenue 3)

Kputepruem oneHku ypoBHS c(OPMHPOBAHHOCTH KOMIIETEHIMI B pamkax y4eOHOH
JUCLIUIUINHBI SBJIAETCS 3a4eT.

B nmepuony mNOAroTOBKM K 3ayeTy CTYJIEHThl BHOBb oOpamarorcs K  ydeOHo-
METOJMYECKOMY MaTepually U 3aKpeILIAIOT IPOMEXKYTOUHBIE 3HAHUS.

[ToaroroBka oOy4aroierocs K 3a4eTy BKJIIOYAET TPU dTara:

— camocTodATeNbHas paboTa B TEUEHUE CEMECTPa;

—  HENOCPEICTBEHHAas NOJArOTOBKA B JHM, IPEALIECTBYIOIHUE 3a4ETy 110 TEMaM Kypca;

— TOArOTOBKA K OTBETY HA SK3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipn moaroToBke K 3a4yeTy OOyyaroUIMMCS I€J1€CO00pa3HO HCIOJB30BaTh MaTepUalIbl
JEeKIMH, y4yeOHO-METOJUYECKUE KOMILJIEKChl, HOPMATUBHbIE JOKYMEHTBHI, OCHOBHYIO U
JIOTIOTHUTEIIBHYIO JTUTEPATYPY.

Ha 3auer BbIHOCHTCA MaTepual B oObeMe, IPeJyCMOTPEHHOM paboueil mporpammoit
y4eOHOM TUCIMITIIMHEI 32 CEMECTp. 3a4eT MPOBOAUTCS B MMCbMEHHOM / yCTHOU (opme.

IIpu nmpoBeneHuM 3adeTa B NMUCBMEHHOH (YCTHOH) ¢opme Benyluil IpernojaBaTeib
COCTaBJISIeT HK3aMEHALIMOHHBIE OUIIETHI, KOTOPbIE MOTYT BKJIIOYAaTh B C€0sS: TECTOBBIE 3aJaHUS;
TEOPETUYECKHE BOIPOCHI; 3a7auyd WM cHUTyauuu. PopMynupoBKa TEOPETHUYECKUX 3aJaHUN
coBmajzaer ¢ (QOpMYyIUMPOBKOW MEpedHs BOMPOCOB Ha 3ayeT, JIOBEACHHBIX JO CBEJIEHUS
cryaenToB. CojaepkaHuUe BOIPOCOB OJHOTO OWJeTa OTHOCUTCA K PAa3IMYHBIM pazjesiam
[POrpaMMBI € TEM, YTOOBI 00JIee MOJTHO OXBATUTH MaTepuan yueOHOU TUCIIUIUIMHBIL.

B aynurtopuu, rae npoBOAWTCS YCTHBIM 3a4eT, JOJDKHO OAHOBPEMEHHO HAXOAWUTHCS HE
Oosnee JnecsATH CTYIEHTOB Ha OJHOro mnpenonasatens. Ha moarotroBky orBera Ha Oumer
otBoAUTCS 40 MUHYT.

[Ipu npoBeneHnN NTUCHMEHHOTO 3ayeTa Ha paboTy OTBOAUTCS 10 60 MUHYT.

Pe3ynpTaT yCTHOrO MM MUCBMEHHOTO 3a4eTa BhIpakaeTcs OalljaMH.

Tunossle 3ananus, obecneunBatomue ¢opmupoBanue komnereHuui [IKC-1; [MKC-2

MIPEJICTAaBIICHBI B TAOJIUIIE HUXKE.

Tabnuya 7. Pe3ynbmamol 0c80enus y4eOHOoU OUCYUNTUHBL, NOONeNcaue NposepKe

Pe3yabTarsl Nuauxkaropsl OcHOBHBbIE Bua ouenouHoro
o0y4eHus AOCTH/KEHU I NMOKa3aTeJ M OlleHKH MaTepuaJa
(KoMmeTeHH) pe3yJbTaToB
o0yueHust
IMKC-1. Cniocob6en [MIKC-1.1. CnocobeH | 3uams: puzndeckue | Tunossie oyenounvie

mMamepuanst 0151 YCMHO20

HUCIIOJIB30BAaTh HUCIIOJIB30BAaTh OCHOBBI
onpoca (pasoen 5.1.1);
COBpPEMCHHBIC COBpPEMCHHBIC TEPMOANHAMHKHU €€ 1)
YeHOUHble Mamepuansl O
METOABI MECTOABI COBpPCMCHHOC CamMocmosmenvHol pabomul
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MCCJIEIOBAHMUS
CBONCTB
KOHICHCUPOBAHHBIX
cpell, aHaIu3a
Mex(Da3HbIX
IPOIIECCOB U
B3aMMOJICICTBUS
W3JIyYEHUI B
BEIIECTBOM

HCCIICTOBAHUS
CBOMCTB
KOHJICHCUPOBAHHBIX
COCTOSTHHUH

COCTOSIHHE U
MIPUOPUTETHEIE,
OPUEHTHUPOBATHCS B
COBPEMEHHOU HAYy4YHO-
TEXHHYCCKOU
JUTEpaType B JaHHOU
obnacTH.

(5.1.2);

Tunosvie oyenounvie
Mamepuavl 0Jist KOHMP.
pabom (paszoen 5.2.1);
MUNo8ble Mecmosvie 3a0aHUs
(pazden 5.2.2.);

B0NPOCHL, BLIHOCUMbLE HA
sauem (5.3).

IIKC-1.3. Cnocoben
MIPUMECHSITh
MaTeMaTHIECKHE
MeTOABI 00pabOTKH
pE3yIIbTaTOB
HCCIIEIOBAHUS

Ymems: mpoBOIUTH
pacueThl OCHOBHBIX
[1apaMeTpoB
MOBEPXHOCTH, YMETh
€ro BOCIIPOU3BECTH (C
pPa3HOi CTENEHbIO
TOYHOCTH), OTBETUTh
Ha YTOUHSIOIINE

Tunosvie oyenounvie
Mamepuanst Oisi YCHMHO20
onpoca (pasoen 5.1.1);
Oyenounvle mamepuaivl OJisl
camocmoamenvHol pabomoi
(5.1.2);

Tunoevie oyenounvle
Mamepuanst OJist KOHMP.
pabom (paszoen 5.2.1);
MUnoevle mecnmoswle 3a0anusl

BOIIPOCHI. (pasoen 5.2.2.);
B0NPOCHL, BLIHOCUMbLE HA
sauem (35.3).
Bnaoems.: Tunosvie oyenounvie
TEOPETUIECKUM Mamepuansl 0Jist YCHHO20
onpoca (pasoen 5.1.1);
MarcepuajioMm, 0 )
yenounvie Mamepuansl Ois
OTHOCAIIMMCA K camocmoamenvHol pabomol
aHHOU (5.1.2);
KOMIIETEHIIUH, Tunosvie oyenouHvle
JIeMOHCTPHPOBAT Mamepuanl 0ist KOHMP.

yMeHusl (C pas3yiny-
HOHM CTETICHBIO
CaMOCTOSTEIILHOCTH),
OTHOCSIIITUHCS K
JTaHHOM KOMIICTEHIINU

pabom (paszoen 5.2.1);
MUNo8ble Mecmosvie 3a0aHUs
(pazden 5.2.2.);

B0NPOCHL, BLIHOCUMbLE HA
sauem (35.3).

ITKC-2. Cnocobex
POBOJIUTH
TEXHUIECKYIO
BepudUKaLuio U
oOciyXKUBaHUE
npubopoB,
anmaparoB
METOAMK U3MEPEHUs
U TMaTHOCTUKH
KOHJIEHCUPOBAHHBIX
¢da3 u ux
MOBEPXHOCTHBIX
CBOMCTB, ITPOLIECCOB
POXOXKJICHHUS
YacTHI] yepe3
BEIIIECTBO, a TAKXKE
YIIPaBIATh
UH(POPMALIMOHHBIMU
cHCTEeMaMH

IIKC-2.1. Criocobex
POBOJIUTH
TEXHUYIECKYIO
BepuduKanuio u
o0cy>)KHBaHUE
npuboOpoB U
AKCTIEPUMEHTAITBHBIX
YCTaHOBOK

MKC-2.2. Cnocoben
POBOAUTD (PU3HKO-
TEXHHYECKOE
obecreyeHne
COBpPEMEHHBIX
METOIOB
HCCIICIOBAHUS
KOHICHCHPOBAHHBIX
¢a3 u moBepxHOCTEH
pasjerna MexIy
HHUMH, TOBOAUTH
TEOPETUICCKHE

3namu: pusndeckue
OCHOBBI
TEPMOJIMHAMHUKHU €€
COBPEMEHHOE
COCTOSIHHE U
MIPUOPUTETHEIE,
OPUEHTUPOBATHCSA B
COBPEMEHHOM HAy4YHO-
TEXHUYECKON
nuTepaType B JaHHOU
o0JacTu.

Tunosvie oyenounvie
Mamepuansl 015l YCHMHO20
onpoca (pasoen 5.1.1);
Oyenounvle mamepuanvl 015
camocmosmenvHol pabomoi
(5.1.2);

Tunosvie oyenouHvle
Mamepuavl 0ist KOHMp.
pabom (paszoen 5.2.1);
Munoevle mecnmoswle 3a0anusl
(pazden 5.2.2.);

B0NPOCHL, BLIHOCUMBLE HA
sauem (5.3).

Ymemw: mpoBOIUTH
pacyeTbl OCHOBHBIX
rnapameTpoB
MMOBEPXHOCTH, YMETh
€ro BOCIIPOU3BECTH (C
pPa3HO CTEMEHbIO
TOYHOCTH ), OTBETUTD
Ha YTOYHSOIINE
BOIIPOCHI.

Tunosvie oyenounvie
Mamepuanst 0isi YCMHO20
onpoca (pasoen 5.1.1);
Oyenounvle mamepuavl OJis
CAMOCMOSIMENbHOU pabomul
(5.1.2);

Tunosvle oyenounvie
Mamepuanl 05t KOHMp.
pabom (paszoden 5.2.1);
MUNosvle mecmosvie 3a0aHus
(paszoen 5.2.2.);

B0NPOCHL, BLIHOCUMBLE HA
sayem (3.3).
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pacuéTel 1 Brnaoemnw: Tunoswvie oyenounvle

MOJICIUPOBAHHE, TEOPETUYECKUM Mamepuansi 01 ycmHozo
onpoca (pasoen 5.1.1);

BKJIO4Yasa MarepuajioMm, 0 )
yenounvle Mamepuatvl Os
HIPOXOKACHUC OTHOCAIIHUMCS K camocmosmenvHotl pabomul
YacTHI] yepes3 TaHHOH (5.1.2);
BEILECTBO KOMITETEHIIHH, Tunoevie oyenounbvle
JIeMOHCTPUPOBATD Mamepuansl 013 KOHMP.

pabom (paszoen 5.2.1);

yMeHUs (C pa3yiny-
MUNoeble Mmecmosvle 3a0aAHUs

HOH CTEIIeHbBIO (pasoen 5.2.2.);
CaMOCTOSITeJIbHOCTI/I), B8ONPOCHI, BLIHOCUMDbLE HA
OTHOCSIIHICS K sauem (5.3).

NaHHOI KOMIETEHIINHN

7. Yuebno-memoouueckoe obecneuenue OucCyuniuHbl

7.1. HopMaTHBHO-3aKOHOAATEJIbHbIE AKTHI:

1.I'paxxnanckuii kogekc P®: [anexrponnsiii pecypce] // loctyn u3 cripaBOYHOU CUCTEMBbI
«l"apanT». http://www.garantexpress.ru

2.ITopran denepanbHBIX TOCYIAPCTBEHHBIX 00pa30BaTEIILHBIX CTAHIAPTOB BHICIIIETO
obpazoBanus GI'OC 03.03.02 dusuka (3++)
http://fgosvo.ru/fgosvo/downloads/146/7=%2fuploadfiles%2Ffgosvob%2F030302_Fisika.pdf

7.2. Ocnoenas rtumepamypa:

1.

TapacoBa H.B. [ToBepxHOCTHBIE siIBIEHUS. ACOPOLMS : METOJUYECKHE yKa3aHUs
K TPAKTUYECKUM 3aHATHUAM MO JUCHUIUIHHE «DHU3UKO-XUMHUYECKHE OCHOBBI

HaHoTexHoJoruit» / TapacoBa H.B.. — Jlunenk : Jlumenkuii rocynapcTBeHHbBIN
texandeckuii yauepcutet, DbC ACB, 2015. — 33 c. — TekcT : 3IeKTpOHHBIH //
OnekTpoHHO-OMOnuoreynas cuctema [PR BOOKS : [caiit]. — URL:

https://www.iprbookshop.ru/57608.html
[ToBepXHOCTHBIE SIBJICHUS U CBOMCTBA JHMCIEPCHBIX CHUCTEM : ydeOHOEe mocodue /

B.E. Ilpockypuna [u gp.]. — Kazanp : Kazanckuii HalmoHaJIbHBIN
HCCIEA0BATENIbCKUN TeXHOJornueckuii ynusepcurer, 2018. — 137 c. — ISBN
078-5-7882-2335-3. — TekcT : 3JIeKTPOHHBIN // DAEKTpOHHO-OMOIMOTEYHAs

cucrema [PR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/95009.html
TepmonuHaMuka U cTaTUCTHUECKas (pu3uka. Teopusi paBHOBECHBIX CHUCTEM.
Tepmoaunamuka [DnekTpoHHBIH pecype] — yuebHuk. — M.: JIuGpokom, 2019. —
328c.

"TepMoMHAMHUKa TOBEPXOCTHBIX SBJICHUM [DNIeKTpoHHBIN pecypc| / Jamames
P.X.; Tlox pen. X.b. Xokonosa. - M. : ®USMATIJIUT, 2007." Pexxum nocrymna:
http://www.studentlibrary.ru/book/ISBN9785922108324.html

[ToBepXHOCTHBIE CBOMCTBA CIUIABOB Ha OCHOBE CBUHIIA, OJ0Ba, MHAMS, KaaMUs
[DnexTponnsiit pecypc] / Hamamer P.X., Kyryes P.A., Cozaes B.A. - M. :
OU3SMATIIAT, 2016. Pexum JlocTyna:
http://www.studentlibrary.ru/book/ISBN9785922116695.html

[ToBepxHOCTHBIE siBieHUs. AncopOrusi [DnekTpoHHbI pecypc]: YdeOHoe
nocobue. / Ynutun M.B, ®ununmos [I.B., ®enoposa A.A. - UBanoso : MBaH.
roc. XUM.-TEXHOIL. YH-T., 2014. Pexum JOCTyIIa:
http://www.studentlibrary.ru/book/ghtu_025.html

BBenenne B (Qu3uKy 3apsanoBeIX U pasMepHbIX dddexToB. IloBepXHOCTH,
KJIaCTephl, HU3KOpPa3MEepHbIEe CUCTEeMBI [DnekTpoHHBIN pecypc] / [lorocos B.B. -
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https://www.iprbookshop.ru/57608.html
http://www.studentlibrary.ru/book/ISBN9785922108324.html
http://www.studentlibrary.ru/book/ISBN9785922116695.html
http://www.studentlibrary.ru/book/ghtu_025.html

M. : OUSMATIINT, 2006. Pexxum JoCcTyna:
http://www.studentlibrary.ru/book/ISBN5922107003.html

8. TeruooOMeH B oaHOQa3HBIX cpenax MW npu  (a30BBIX IPEBpAIEHUSIX
[DnekTponHbIl pecypc]: ydueOHoe mocobue mis By3oB / B.B. Sro. - M. :
WMz narensckuit IOM MOU, 2014. Pexum JIOCTyna:
http://www.studentlibrary.ru/book/ISBN9785383008546.html

7.3. /lononnumenvuas tumepamypa:
1.PycanoB A.M. Jleknum 1o  TepMonuHammke — moBepxHocTH.  CaskTt-IlerepOypr
Mocksa.2013.236c.
2. 3agymkun C.H., XokonoB X.b. u np.. ®uzuka mex¢asnsix spiuenuit. Hanpunk: KBI'Y.2014.
246c..

3. Cemenuenko B.K. IloBepxHocTHbIC siBIIeHMSI B MeTauiax W cruiaBax.M.:I'octexusnar.
1957.491c.

4. Anamcon A. ®uznueckas xumus nosepxuoctu.M: 1979. 568c.

5. Amyarupos b.b., Kapamypzos b.C., Toasa T.M., XokonoB X.b.. [1notHoCcTh 1
MOBEPXHOCTHBIE CBOMCTBA JKUJKUX IIEJIOYHBIX U JIETKOIIJIABKUX METAJIIOB U CILIABOB
Hanpuuk:KBI'Y. 2011.213c.

6. I[Tonens C.U. [loBepxHOCTHBIE siBNIeHUA B paciuiaBax.M:M6tamnyprus.1994. 432c.

7.4. Ilepuoouueckas numepamypa
Kypnanst PAH: TBT, )KT®, XKOT®, IITO, Ilosepxnocts, Ycnexu ®H u T.4p.

-00mue nHHOpMaIOHHBIE, CIPABOYHBIC U TIOMCKOBEIE:
1.CnpaBounas npaBoBas cuctema «l'apant». URL:http//www.consultant.ru
2. CnpaBouHas npaBoBast cucreMa «KoncynprantlImtoc». URL:http//www.consultant.ru
3.Marepuansl caiita www.wikipedia.org.
K cosepuwennvim npogheccuonanorvim 6a3am OaHHBIX:

7.5.Unmepuem-pecypcoi:

http://elibrary.ru
www.studentlibrary.ru
http://www.mathnet.ru
http://www.iprbookshop.ru
www.ufn.ru

http://lib.kbsu.ru
http://www.scopus.com

. http://www.isiknowledge.com/

0N O A W=

dnexkmponnwie pecypcoi:
Ilepeuens akmyanbholx I11€KMPOHHBIX UHPOPMAUUOHHBIX A3 OAHHBIX,
K Komopuim obecneuen 0ocmyn noavzosamenam KbI'Y (2021-2022 yu.2.)

Neni/nj| HammenoBanue Kparkas Anpec HaumeHnoBanne YcaoBust
3JIEKTPOHHOT 0 XapaKTepucTuKa caiita OpraHu3anum- aocTymna
pecypca BJa/leJIbLA;
PEKBU3MTHI
AOroBOpa
1. «Web of [HomuTemarnyeckas http://ww | Kommnanust Thomson | Hoctym no IP-
Science» pedepaTuBHO- w.isiknow Reuters agpecam
(WOS) oubnmmorpapuueckas u | ledge.com | Cy0/auneH3HOHHBIH KbI'Y
HayKoMeTpHuecKas 0aza / JIOTrOBOP
JTAHHBIX, B KOTOPOU Ne Wo0S/592 ot
VHJEKCUPYHOTCS 05.09.2019r.
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/

okomo 12,5

AKTHUBEH JI0

TBHIC. )KYPHAJIOB 31.12.2021r.
.| Sciverse Scopus | PedepatuBnas u WznaTenscTBO Hoctym mo IP-
W3MIATeNbCTBA | aHANUTHUYECKas 0aza http://ww | «Elsevier. Hayka n aapecam
«INB3eBUP. JIaHHBIX, COJIeprKaIas W.Scopus. TEXHOJIOTHI KBI'Y
Hayxka u 21.000 com CyO0uneH3n0OHHbII
TEXHOJOTHN» | PEIICH3UPYEMBIX J0TOBOP
s)ypHaios; 100.000 Ne Scopus/592 ot
KHHUT; 370 KHUKHBIA 05.09.2019 1.
cepui AKTHUBEH 110
(TIpoHOmKAIOTITIX CS 31.12.2021r.
W3IaHAN);
6,8 MITH.
JOKJIAJIOB U3 TPYIIOB
KoH(pepeHnit
Hayunas Onektp. 6MOIMOTEKA http://elib 000 «HOb» [Monubr1it
3JIeKTPOHHASI | HAYYHBIX MyOJIMKanui - rary.ru JOCTYI
oudamoreka | oxomno 4000
(HOBb PO®H) | unoctpanssix u 3900
OTEYECTBEHHBIX
HAYYHBIX JKypPHAJIOB,
pedepats myOTrKaITHiz
20 TBIC. )XypHAJIOB, a
Taxke onucanug 1,5
MJTH. 3apyOeKHBIX U
poccHuiicKux
nuccepTanmii; 2800
pocc. )KypHaJIOB Ha
0e3B03Me3THON OCHOBE
ba3a nanneix | HanmonannHas http://elib 000 «HDOb» ABTOpHU30BaHH
Science Index | uH(bOpPMaIHOHHO- rary.ru JIneH3noHHbIN BIif TOCTYTI.
(PUHLY) aHaJIUTUYECKas JIOTOBOP [To3Bonsier
cHCTEMA, Science Index JOIOJIHATH U
aKKyMYyJIUpyronas NoSI10-741/2021 YTOYHSTh
Oosiee 6 MIJUIMOHOB or 12.07.2021 r. CBEJICHUSA O
Ty O THKATTHI AKTHBEH 10 My OJTMKAIHASIX
POCCHICKHX aBTOPOB, a 01.08.2022r. YYEHBIX
TaKxe HHPopMaumo 00 KBI'Y,
WX IUTUPOBAHUH W3 UMEIOIINXCS B
oonee 4500 poccuiickux PUHI]
JKYPHAJIOB.
9BC 13800 u3manwuii mo http://ww 000 IomHabIN
«KoHcyabTaHT | BceM oOyacTsiM 3HaHMK, | w.studme «ITosmurexpecype» JIOCTYII
CTY/IEHTa» BKITIO4aeT OoJjee dlib.ru (r. Mockga) (peructpanus
yem 12000 yueGHuKOB U | http://ww Horosop o [P-anpecam
y4eOHBIX TOCOOUI IS w.medcol | Ne310CJ1/08-2021 KbI'Y)
BO u CIIO, 864 legelib.ru Ot 30.09.2021 1.
HaVMEHOBaHUU AKTHUBEH 10
JKypHaJIoB U 917 30.09.2022r.
MOHOTpaduil.
«aexrponHas | Komnekus «Meanumna | http://ww 000 [TomHeI
oubauorexa | (BO) 'DOTAP-Menua. | w.studme | «Ilomurexpecype» JIOCTYT
TexHun4yeckoro | Books in English (kaurn dlib.ru (r. Mockga) (peructparust
By3a» (3bC Ha aHTJIMACKOM SI3BIKE ) Horosop no [P-agpecam
«KoHCyJIbTaHT Ne288CJ1/04-2021 KBI'Y)
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CTYIEHTa») O120.04.2021 1.
AKTHUBEH 10
20.04.2022r.
7.| 9BC «Jlaub» | DJEKTPOHHBIE BEPCUU https://e.l | OO0 «3BC JIAHb» ITonusri
KHHT BeIYIINX anbook.co (r. CaHKT- JIOCTYTI
M3JIATEeNbCTB yueOHO 1 m/ [leTepOypr) (perucTparus
HAy4YHOU JINTEPATYypHI (B Horosop nio [P-agpecam
TOM YHCIIe Nel12EI1/223 KBI'Y)
YHHBEPCUTETCKIX ot 09.02.2021 r.
M3IaTeILCTB), TaK U AKTHUBEH 10
3JIEKTPOHHBIE BEPCUU 28.02.2022r.
MIEPUOMIECKUX
M3JaHUM 110 Pa3IUYHbIM
001aCTsIM 3HAHU.
8.| HaunonajabHas | O0beIMHCHHBIH https://uy | ®I'BY «Poccuiickas Hoctym ¢
JJIeKTPOHHASI | YIEKTPOHHBII KaTauor 0.pd rocyIapCTBeHHAS AJIEKTPOHHOTO
OudIHOTEKA (hOHIIOB POCCHICKHUX OubImoTEKaY YUTAITHHOTO
PI'b OMOIHOTEK, Jlorosop 3aj1a
coep KaIIHiA Nel01/HOb/1666-1m OMOINOTEKH
4 331 542 31eKTpOHHBIX ot 10.09.2020r. KbI'Y
JIOKYMEHTOB CpokoMm Ha 5 met
00pa3oBaTeILHOTO U
HAy4YHOTO XapakTepa o
Pa3INYHBIM OTPACIISM
3HAHUU
9. 9BC 107831 myGnukanuii, B | http://iptb |  OOO «Aii Ilu Op [NomHerit
«IPRbooks» T.4.: 19071 — y4eOHBIX ookshop.r Menuna» JIOCTYTI
u3IaHui, 6746 — u/ (r. CaparoB) (peructpanus
Hay4HbIX u3ganuii, 700 Jorosop Ne7821/21 | no IP-agpecam
KoJIeKnuit, 343 ot 02.04.2021 r. KbI'Y)
)kypuana BAK, 2085 AKTHUBEH 110
ayJMON3IaHUi. 02.04.2022r.
10 IBC «lOpaiit» | DJIEKTPOHHBIE BEPCUH https://w | OOO «2nekTpoHHOE IonHei
aas CITIO yueOHOH U HAYIHOM ww.biblio M31aTeIECTBO JIOCTYII
JIUTEPATYPBI - FOPAUT» (r. (peructparnus
u3narenscTB «fOpaitt» online.ru/ Mocksa) no [P-anpecam
st CIIO u Horosop Nel192/EII- KbI'Y)
AJIEKTPOHHEIE BEPCHH 223
MIEPUOJNYECKHUX O129.10.2021 1.
W3IaHUN [0 Pa3InYHbIM AKTHUBEH J10
00acTsIM 3HaHUIA. 31.10.2022 r.
11 Polpred.com. | O630p CMU Poccumu | http://polp 00O «llonmpen Hoctym mo 1P-
HosocTu. 3apyOexbst. [TomHble red.com CIIPaBOYHUKU ajpecaMm
0030p CMU. | TekcThl + aHANUTHKA U3 be3Bo3mesano (0e3 KbI'Y
Poccusi 600 n3panmii mo 53 0opUIUATHEHOTO
3apy0ekbe oTpacisiM JIOTOBOpa)
12 TIpesupentcka | bonee 500 000 http://ww OI'bY ABTOpH30BaHH
sl OM0JIMOTEKA | DIEKTPOHHBIX w.prlib.ru «IIpe3nnentckas BIIf TOCTYT U3
um. B.H. JIOKYMEHTOB TI0 OnOIMOTEKA UM. OuOIIMOTEKH
Eabnuna nuctopun OrevyecTna, b.H. Eapriiuna» (T. (aym. Ne214)

poccuiickoi
TOCYJapCTBEHHOCTH,
PYCCKOMY SI3BIKY U

paBy

Cankr-IleTepOypr)
Coraamenue oT
15.11.2016r.
Cpoxom Ha 5 7eT (c
JanbHeHIIen
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MpOJIOHTanuel)

Kpome moeo obyuarowuecs mo2ym 80cnonv308amscsa npogpeccuonanbHbiMu

NOUCKosviMu cucmemamu.

Bo ucnonaenne ®I'OC BO 3++ m.m. 4.3.2 «Opranuzanus J0JDKHA OBITH oOecrieueHa
HEOOXOJMMBIM KOMITJICKTOM JIUIICH3HOHHOTO M CBOOOJHO PACHpPOCTPAHIEMOTO MPOrPaMMHOTO
o0ecrieyeHns, B TOM YHCIE OTEUYECTBEHHOTO MPOM3BOJCTBA (COCTaB OMpPEIEIIETCS B Pabounx
nporpamMmax JUCIHUIUIMH (MOAYJIeH) U TOJICKUT OOHOBICHUIO TPH HEOOXOJIMMOCTH.)» HUKE
MPHUBEICH CIUCOK NPOTPaMMHOrO OOeCIieueHusl i BKIIOYEHUs B pabodme MporpaMMbl

JUCIUILINH:
3apyoe:xxnoe aunensuonnoe 110
Ne CDHBEOHI HaumenoBanue Oty JUIEH3UU
eJib puu
|| MSAcademi | Office 365 ProPlusEdu ShrdSvr ALNG S —
' cEES SubsVL MVL PerUsr A Faculty EES KBFS}’]
MSAcademi Office 365 ProPlusEdu ShrdSvr ALNG HYKHO
2. EES SubsVL MVL PerUsr STUUseBnft Student BCEMY JULEH3US
EES KbI'Y
3 MSAcademi | Core CALClient Access License ALNG I;}c,::K;[{O R—
' cEES LicSAPk MVL DvcCAL A Faculty EES KBFS};
WINEDUperDVC ALNG UpgrdSAPk HYKHO
MSAcademi | MVL A Faculty EES (Kopnioparusnas
4. . BCEMY JUICH3US
cEES MoANMCKa Ha MpoaykTel Windows
KBI'y
oIepaloHHasl CUCTEMa U 0HuC)
SOLIDWORKS EDU Edition 2020-2021
5. SolidWorks | Network - 200 Users Sub Service Renewal NACu/ JTUTEH3US
-1 Year
Statistica Ultimate Academic for Windows NACU],
6 StatSoft 13 Russian/13 English na 500 NduM, R—
’ nosib3oBareneit JlokanbHas Bepcust (Named NNDuP,
User) I'ogoBas u1ieH3Us KUTD
7. Mathl'ab/Slm TAH-25 NduM JIATICH3H S
ulink
NNDuP
] Embarcadero RAD Studio Architect Concurrent (pabota c R—
’ AcademicEdition 1 Year Term License 0azamu
JTAHHBIX )
. | Adobe Creative Cloud for Teams — All
AdobeCreati i .
0. veCloud Apps. Jluien3un Education Device license KbI'Y JTUTEH3US
JUIs 00pa30BaTENbHBIX OpraHu3aui
10 Sketchup SketchUp Pro 2020 - License for Education ﬁ?ﬂcel;ﬁpgg R—
’ -- LAB for 1 year. 1)
11 PTC Mathcad Education - University Edition NNOuP u e —
' Subscription (50 pack) NduM
12. | Chaos Group | Vray educational license NACu/l JIULEH3US
Chaos Corona Renderer
13. Software NACu/] JIUIECH3UA
Lid. OO0pazoBarenbHast/CTyAeHUECKas TUIICH3US
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Ne LTS HaumenoBanmue OO JINIEH3UH
eJib puu
SMART Ilegarornue
14. | Technologies | SMART Notebook CKHI1 JTULEH3US
ULC KOJIJIEK
NACUL,
15. Corel Corel DRAW Graphics Suite gggx)’, JIMIIEH3 U
KUTD
16. ABBYY ABBYY FineReader KBI'Y JIATICH3U ST
17. Autodesk JIULEH3UA
18. 3DMax JUTICH3US
3apyoexknoe 110 (cB000IHO pacnpocTpaHsieMoe)
Ne LT HaumeHnoBanue KommenTapuu JIMIEH3UHU
HTEeb
1. Web Browser - Firefox KbI'Y becriatHo
2. AtomEditor KNUTud becnnatHo
3. Python SI3BIK TpOTpaAaMMHUPOBAHUS becnatHo
CBOOO/IHASI UHTETPUPOBAHHAS
cpena pa3paboTKu
4. IBM Eclipse MOJYJIbHBIX becrutatao
KpoccriaThOpMEHHBIX
IIPUIIOKEHU I
O®upma
5. . Sun Apache OpenOffice Amnanor Microsoft Office becmatHo
Microsyste
ms
Poccniickoe siunen3zuonnoro IO
Ne Tponssox HaunmeHoBanue KomMenTapuu JIMIEH3UH
UTEeJIb
Kaspersky Endpoint Security as
ousHeca — CragmaptHbId Russian HYXKHO BCEM
1| Kaspersky | gition. 1500-2495 Node 1 year Y)KKEFY g THHCHSIA
Educational Renewal License
Dr.Web Desktop Security Suite
Komnnekcnas 3anura + LieHT HY>KHO BCEM
2. Drweb ynpasneHus Ha 12 mec., 200 l'})K, y)KK]SFY g THHCHSIA
MIPOJITICHUE
VYueonsnii Kommrekt Komnac-3D.
3. AcKOH IIpoexTpoBaHue U KOHCTPYUPOBaHUE NACu/l JIMLEH3USA
B MaIIMHOCTPOEHUH, JTUICH3HUSL.
4. AnTumnaruatr BY3 yigff[&?y){o JINIIEH3US
IIpaBo Ha MCHIOJIB30BaHUE C JINLICH3UEN
5. I'PAH/I- | Ha ogHO pabdouee mecto: [IK 'PAH/I- NACu/l JIUTIEH3US
Cwmera Cwmera 2021 ¢nem-Bepcus
Pernon: Pecrrybnuka Kabapauno-
bankapckas TEP-2001 B pea. 2009r.
6. Pecnyonuka KabapauHo-bankapckas NACuJj JTUTICH3US
I'PAH/I- | (nb104070/07.09.11r.) OcHOBHOE
Cwmera MECTO

33




Ne Ajparerat HanMeHoBaHHe KommenTapuu JHUIEH3UH
UTeJIb
Pernon: Pecriybnuka Kabapauno-
bankapckas TEP-2001 B pea. 2009r.
7. Pecniyoinka KaGapauno-bankapckas NACu/l JIMLICH3US
I'PAH/I- | (nb104070/07.09.11r.)
Cwmera JlonosHUTEIRHOE MECTO
[TpaBa Ha mporpaMMHOE OOecTieueHuE
8. Project Expert 7 Tutorial 16 yueGHbIX HUIDud JUTICH3US
MECT
Poccuiickoe 11O (cB0001HO pacnipocTpaHsiemoe)
Ne Hpoussonure HaumeHoBaHue KommenTapuu Cpoxn
Jb JIMLEeH3UH
StarForce JUIsl IPOCMOTpA
1. Technologies, Foxit PDF Reader HICKTPOHHBIX Becrutatao
Poccus, JIOKYMEHTOB B
Mocksa crangapre PDF
2. Poccus 7zip apXuBaTop becniaTtHo
[Tpumeuanue:

1) Mo>XHO TOTIOTHUTENFHO BKJIFOYATh HE00X0[uMoe, CBOOOIHO pactpocTpansemoe, [10 He
YKa3aHHOE B CIIHCKE;

2) Moxno nHanucats [10, KoTOpoe y’Ke YCTaHOBJICHO U HE TPEOYeT MPOUICHHS JIMIICH3UN
(mocTosiHHOE);

3) B xommeHTapusx ykazaHO I KaKux mojipasaeneHuit npennasHaueno [10 (cormacHo
3asgBKaM Ha npuoOperenue). Ho mpu »ToM, eciii ecTh HEOOXOAUMOCTh UX TOXKE MOKHO
yka3atb B cBoux PII/I.

4) VYkazaHHbIC B CUCKE JIMLIEH3UH MTPOJJIEBAIOTCS €KETOIHO.

7.6. MemoouuecKkue yKazanusa no npoGedeHuI0 pa3iuiHolX y4eOHbIX 3aHAMuUll, K
KypCco8oMy RPOEKMUPOBAHUIO U OPY2UM 6UOAM CAMOCHLOAMENbHOI PAdOm bl

VYuebHast padota mo aucuurumHe «TepMoarnHaMUKa MOBEPXHOCTHBIX SIBICHHUI COCTOUT
U3 KOHTAKTHOW pabOThl (JEKIMH, MPAKTUUYECKUE 3aHATHSA) U CaMOCTOSTENbHONW paboThl. Jloms
KOHTaKTHOM y4yeOHOM paboTel B oOmeM o0ObeMe BpEMEHHU, OTBEACHHOM sl M3y4eHUus
JTUCIUTIIMHBI, cOCTaBsieT 65 % (B TOM YHCIE JEKIIMOHHBIX 3aHATUM — 28 %, MPaKTUYECKUX
3aHATUI — 28%, nmabopaTopHbIX 3aHATHH — 9% ), noas camocTosATeNbHOM paboTel — 35 %.
CooTHOIIEHNE JIEKIMOHHBIX M MPAaKTHYECKUX 3aHATHH K OOMIeMy KOJIMYECTBY 4YacoB
cOOTBeTCTBYeT YyueOHoMy maHy HampasiaeHus 03.03.02 ®usuka, npoduns «Pusnka
KOHJICHCHPOBAHHOTO COCTOSIHUSI BEIIECTBAY.

JU11 MOATOTOBKM K MPAKTUYECKHM 3aHATUSAM HEOOXOJMMO PAaCCMOTPETh KOHTPOJIbHBIC
BOTIPOCHI, TpPH HEOOXOAMMOCTH OOpaTUThCS K PEKOMEHIyeMOW JHTeparype, 3amucaTh
HETOHSATHbIE MOMEHTHI B BONIPOCAX ISl YSICHEHUSI UX Ha MPEACTOSIIEM 3aHATHH.

Memoouueckue yKazanusa K camocmoamenbHoil pabome

CamocrosiTenibHass paboTa SABISICTCS OJHUM W3 BHJOB y4e€OHOM  JCSATEIBHOCTH
0o0ydJaromuxcsi, CIOCOOCTBYET  pPa3BUTHIO  CAaMOCTOSITETBHOCTH, OTBETCTBEHHOCTH U
OpPTaHW30BAaHHOCTH, TBOPYECKOTO IMOAXOAAa K  pEmIeHHI0 TmpobdieM  ydeOHOro U
po(hecCHOHATLHOTO YPOBHSL.

CamocrosiTensHas paboTa MPOBOIUTCS C LETBIO:

- CUCTeMAaTH3allMi U 3aKpeIyIeHUS TOMYyYEHHBIX TEOPETHUYECKUX 3HAHUW M MPAKTHUYECKUX
YMEHMH 00y4aroImuxcs;
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- yrIIyOJeHNs U pacIiipeHUs: TEOPETUUECKUX 3HAHUM;

- (hopMUpPOBaHMS YMEHUH HCII0JIb30BaTh CHELHMATIBHYIO JINTEPATYPY;

- pa3BUTHUSl TIO3HABATEIbHBIX CIIOCOOHOCTEH ¥ AKTUBHOCTH OOYYAIOLIMXCS: TBOPYECKOM
WHULMATUBBI, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

- (OopMHUpPOBaHHMS  CAMOCTOSTEIIBHOCTH  MBIIUICHHUS, CHOCOOHOCTEH K CaMOpa3BHUTHIO,
CaMOCOBEPIIECHCTBOBAHUIO U CAMOPEAIU3ALINN;

- Pa3BUTHUSI UCCIIEN0BATEIBCKUX YMEHUH.

AynuTopHas caMmocCTOsTeNbHas paboTa Mo y4yeOHOM JUCLUIUIMHE Ha Yy4eOHBIX 3aHATHAX
[0/l HEMOCPEICTBEHHBIM PYKOBOJACTBOM IPENOJABATENsl U IO €ro 3aJaHMIO.

BHeaynuropHas camocTosATenbHas padoTa BBINOJIHAETCS 10 3aJaHUIO IPEenojaBaTelis
0€3 ero HermocpPEICTBEHHOIO Y4acTusl.

Bunpl 3amaHuii 11 BHEayAMTOPHOW CaMOCTOSITEIbHOM pabOThl, HMX COJEpXKaHHE U
XapakTep MOTYT HMETh BapHATUBHBIA M JIU((GEpEeHINPOBAHHBIM XapaKkTep, YYUTHIBATh
cneunduky U3y4aeMon yueOHOM JUCLHUIUIMHBI, WHAMBHUIYyalbHbIE OCOOCHHOCTHU
oOyyJaromerocs.

KoHntponbs camocrosiTenbHOH pabOTBl M OLIEHKAa €€ pe3yJbTaTOB OpraHU3yeTcs Kak
€IMHCTBO ABYX (hopM:

- CAaMOKOHTPOJIb M CaMOOLIEHKa 00y4aroIerocs;
- KOHTPOJIb U OLIEHKA CO CTOPOHBI MPEN0/1aBaTeNsl.

@DopMbI caMOCTOATENbHON pabOThl CTYIEHTOB MOJIHOCTBIO ONPEACISIOTCS COJEpKaHUEM
yueOHON AMCUMILIMHBL. B KauecTBe OCHOBHBIX ()OPM CaMOCTOSITENIbHOM pabOThl CTYJEHTOB IIpU
W3Y4YEHUU JUCLMILIMHBL «OCHOBBI HHCTPOCKOIIUNY» MOKHO BBIIEIUTH CIEAYIOLIHUE:

- BBIIIOJIHEHUE JIOMAIIHUX 3aJJaHU;

- IOATOTOBKA K TECTUPOBAHMUIO;

- MOATOTOBKA K KOJIJIOKBUYMY;

- CaMOCTOATEIbHOE U3YUYEHHUE TEOPETUUECKOTO MaTepUaa U JIUTEpaTyphl;
- IOJITOTOBKA K KOHTPOJILHOM paboTe;

- caMOCTOATENNbHAs IPOBEPKa COOCTBEHHBIX 3HAHUM;

- IOATOTOBKA K 3a4eTy.

PesynpTaThl  caMOCTOSTENBbHOW  pabOThl  KOHTPOJMPYIOTCS — NpernojaBaTesieM U
YUUTBHIBAIOTCS TOpHU  TEKylled, pyOexHOW M NPOMEKYTOYHOW aTTeCTalliM CTY/AEHTA.
HemanoBaxHyt0o poib IpU 3TOM JOJDKHBI UIpaTh CUCTEMATHMYHOCTh M IIOJOTBOPHOCTH
IIPOBOAMMOM CaMOCTOSITEILHON pabOTHI.

Memoouueckue pekomenoayuu no padome c 1umepamypou

Bcro nuTtepatypy MOXHO pa3lienuTh Ha YYCOHHKU W y4eOHBbIE MOCOOMS, OpUTHHAIBHBIE
Hay4YHble MOHOTpauyecKre MCTOYHHMKH, HayyHble MyOIMKalUK B MEepHOAMYECKON nevatu. M3
HUX MOJHO BBLICIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), JOMOJHUTEIbHYIO U
JAUTEpaTypy ISl yriyOJIeHHOTO U3YUYEHUS TUCIUIINHBI.

W3ydyeHne NUCHUIUIMHBI ClEAyeT HayuHaThb C y4eOHMKA, MOCKOJbKY YYEOHMK — 3TO
KHHWra, B KOTOPOM H3JI0)KEHBl OCHOBBI HAy4YHBIX 3HAaHUU IO ONPEIAECICEHHOMY IIpEIMETy B
COOTBETCTBUHU C LIETSAMH U 33/1a4aMHi 00yUYEeHHsI, YCTAaHOBJIEHHBIMU ITPOIPaMMOM.

IIpu pabore ¢ nuTeparypoil HEOOXOAUMO YUUTHIBATh, YTO MUMEIOTCS PA3IUYHBIE BUIBI
YTEHMS, U KKIbIA U3 HUX UCIOJIB3YETCSI Ha ONPE/ICIIEHHBIX ATalax OCBOECHUS MaTepuaa.

IIpedsapumenvroe YT€HUE HAINIPABICHO HA BBISBIEHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
M TIOMCK MX 3HA4YEHHsI B CIPABOYHOM JuTeparype. B 4acTHOCTH, NpH 4YTEHUHM YKa3aHHOMN
JUTEPaTypbl HEOOXOAUMO MOJIPOOHENUIIIMM 00Pa30M aHATU3UPOBATH OHATHSL.

Cke603HO€e umeHue TIpeNoaaraeT MpoUYTeHUe MaTepraia oT Hadaja 10 KoHua. CKBO3HOE
YTEHUE JMTEPaTyphl U3 MPHUBEACHHOIO CIHMCKA JaeT BO3MOXKHOCTh CTYJIEHTY C(POpMHUPOBATH
CBOJI OCHOBHBIX MOHATHH K3 U3ydaeMol 001acT U CBOOOIHO BJIaJIETh UMH.

Buvibopounoe — Hao00pOT, UMEET LIENbIO MMOUCK U 0TOOp Marepuana. B pamkax JaHHOTO
Kypca BBIOOpOUHOE UYTEHHUE, KaK CII0OCOO OCBOEHUS COJIEpKaHus Kypca, TOJKHO UCIOIb30BaThCS
IIPY NTOATOTOBKE K MPAKTUYECKUM 3aHATHUAM 110 COOTBETCTBYIOIUM Pa3eiiaM.
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Ananumuueckoe umeHue — 3TO KPUTHUECKUH pa30op TEKCTa C MOCIEAYIOIIUM €ro
KOHCIIEKTUpOBaHHeM. OCBOCHHME yKa3aHHBIX MOHATHNH OyneT HamOosiee 3(HEKTUBHBIM B TOM
cilydae, eciii Y YTEHUHU TEKCTOB CTYJEHT OyleT 3a7aBaTh K 3TUM TEKCTaM BOIPOCHL. YacTh U3
3TUX BOIpocoB chopmynupoana B POC B mepeyne BOmpocoB Aiisi cobecenoBanus. [lepeuenn
ATHUX BOIIPOCOB OIPaHMYEH, TOITOMY Ba)KHO HE TOJBKO COJIEP’KAaHHE BOIPOCOB, HO CaM MPHHIIUI
OCBOEHUS JIUTEPATYPBI C TOMOIIIBIO BOIIPOCOB K TEKCTaM.

Lenbto uzyuaroweco 9TeHus SBISIETCS TITyOOKOE M BCECTOPOHHEE MOHMMAaHHME Y4eOHOM
uH(popmanu. EcTh HECKOJIBKO MPUEMOB U3Y4YaIOIIEro YTCHHUS:

a) Urenue mo anropuTMmy mpearnonaraet pazouenue mHpopManuu Ha OJIOKU: Ha3BaHUE,

aBTOp; UCTOYHUK; OCHOBHAs UJes TeKCTa; (aKTUUECKUIl MaTepual; aHallu3 TeKCTa IyTeM

COIOCTABJICHUSI UMEIOIUXCS TOYEK 3PEHHs 110 pacCMaTPUBAaEMbIM BOIIPOCAM; HOBU3HA.

0) [Ipriem MOCTaHOBKH BOIIPOCOB K TEKCTY UMEET CIICAYIOIIUN alITOPUTM:

—  MEJICHHO IPOYUTATh TEKCT, CTAPasiCh MOHATH CMBICI U3JI0KEHHOT0;
—  BBIJICJIHUTH KIIIOUEBBIC CJIOBA B TEKCTE;
— TocTraparbces MOHATh OCHOBHBIE HJIEU, TIOJTEKCT U 00U 3aMbICeN aBTOpA.

B) IIpuem Te3upoBanus 3akirovaercs B (OPMYIUPOBAHUU TE3MCOB B BUE MOJOKEHUH,

YTBEPKICHUH, BBIBOJIOB.

K »TtomMy MOXHO 100aBUTh W UHBIE TPUEMBL: MpHEM peQepupoBaHUs, TPHUEM
KOMMEHTHPOBAHHUSL.

Baxnoil cocraBnsomeid JH000ro COMUAHOTO HAYYHOTO H3JAHUS SIBISIETCS CIIMCOK
JUTEpaTyphl, HAa KOTOPYIO cchUiaeTcs aBTop. [Ipy BO3HMKHOBEHMHM HHTEpeca K KakKoi-TO
oOcyxxmaeMoii B TeKCTe mpoOjemMe Bcerja ecTh BO3MOXKHOCTH OOpaTUThCS K  CIUCKY
OTHOCSINEWCS K HeWl nuteparypsl. B sTom ciyuae Bcsi mpoOsiiema kak Obl pa3OuBaercss Ha
COCTaBIISIFOLIME YaCTH, KaXaas U3 KOTOPBIX MOXKET M3ydaThCs OTAEIBHO OT Apyrux. IIpu sTom
Ba)XHO HE TEPATH M3 BUIA OOIINI KOHTEKCT M HE TIOTPY>KaThCs YPE3MEPHO B JACTANIN, TIOTOMY YTO
TaKUM 00pa30M MOXKHO HE YBHUJIETh TJIABHOTO.

[MonroroBka K SK3aMeHY JOJDKHA MPOBOIUTHCS HAa OCHOBE JIEKIIMOHHOTO MarepHala,
MaTepuaia MPaKTUYECKUX 3aHATUI ¢ 00s3aTelbHbIM 00pallleHneM K OCHOBHBIM Y4eOHUKaM IO
Kypcy. OTO TMO3BOJUT HCKIIOYUTh OMIMOKM B TOHHMMAaHUM MaTepuaja, OOJIErYUT €ro
OCMBICJIEHHE, TPOKOMMEHTHPYET MaTepHral MHOTOYUCICHHBIMH PUMEPAMHU.

Memoouueckue pekomenoayuu 011 n0O20MOEKU K IK3AMEHY

Ok3ameH B 8-M cemecTpe sBIseTCsl (JOPMOM HWTOTOBOTO KOHTPOJS 3HAHUW M yMEHUM
00yyaroImuxcst o JaHHOM JUCLUUIUIMHE, TOJYYEHHBIX Ha JICKIUX, MPAKTUYECKUX 3aHATUSIX U B
nporecce CamMoCTOsTeNbHOW paboThl. OCHOBOHM ISl OIpENENIeHUs] OLEHKU CIY)KUT YPOBEHBb
yCBOEHMsI OOy4aroIIMMUCS MaTepuana, MpelyCMOTPEHHOro JaHHOW pabouelt mporpammoii K
9K3aMEHy JOMYyCKAaIOTCsS CTYACHTHI, HaOpaBmme 36 u OoJsiee OaMIOB MO MTOraM TEKYIIETO U
POMEXYTOUHOro KOHTpoJs. Ha sk3amMeHe cTyeHT MoxeT HabpaThb oT 15 1o 30 6annos.

B mnepuon moarotoBku K 5K3aMeHy oOydarolipecs BHOBb oOOpamiaroTcss K ydeOHOo-
METOAMYECKOMY MaTepually U 3aKpeIuIsoT MPOMEXYTOUHbIE 3HAHUS.

[TonroroBka oOydaronierocst K 3Kk3aMeHy BKJIFOUAET TPH dTara:

— camocToATeNbHas paboTa B TEUEHUE CEMECTpa;

—  HEMNOCPEJCTBeHHas MOJATrOTOBKA B JHH, MPEIIECCTBYIOUIME 3K3aMEHY IO TeMaMm
Kypca;

—  TIOATOTOBKA K OTBETY HA DK3aMEHAIIMOHHBIE BOIIPOCHI.

[Tpu moAroTOBKE K 3K3aMEHY O0YYaroIUMCsl IeJIecO00pa3HO HMCIIO30BaTh MaTEPHUAIIBI
JEeKIHMHA, y4eOHO-METOJMUECKHE KOMIUJIEKChl, HOPMATHUBHBIE JOKYMEHTBHI, OCHOBHYIO U
JIOTIOJTHUTEIIHHYIO JINTEPATypy.

Ha sx3amen BbIHOCHTCS MaTepuai B o0beMme, MpeayCMOTPEHHOM paboueil mporpaMmoin
yueOHOM JUCIUIUIMHBI 32 ceMecTp. DK3aMeH MPOBOJUTCS B TUCbMEHHOM / yCTHOM hopme.

IIpu mpoBeneHnM 3K3aMeHa B MUCHbMEHHOM (YCTHOI) dopme, BenylIHil mpenogaBaresb
COCTaBIISIET OSK3aMEHAI[MOHHBIC OWJIETHI, KOTOpPhIC BKJIIOYAIOT B CeOs: TECTOBBIC 3a/IaHUS;
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TEOPETUYECKHE 3aJaHusl; 3aJauyd WU cuTyanud. DopMynHpoBKa TEOPETUUYECKUX 3a/laHUs
coBnajiaeT ¢ GopMyIMPOBKOM MepeuHs 3K3aMEHAIIMOHHBIX BOIIPOCOB, JOBEICHHBIX IO CBEIECHUS
0o0yyaroluxcsi HakaHyHEe 3K3aMeHallMOHHOH ceccuu. CoJeprkaHUE BOIIPOCOB OJHOIO Ouiiera
OTHOCHUTCS K Pa3JIMYHBIM pa3jieiaM MporpaMMbl C TEM, YTOObI 0oJiee MOJIHO OXBATUTH MaTepHall
y4eOHON JUCIUTIIINHBL.

B ayautopuu, rae npoBOIUTCS YCTHBIM 3K3aMeH, JOKHO OJTHOBPEMEHHO HaXOAUTHCS HE
OoJiee IIECTH CTYACHTOB Ha OJHOTO IpEenojaBareisi, IPUHUMAOIIEro 3k3aMeH. Ha moaroToBky
OTBeTa Ha OWUJIeT Ha SK3aMeHe OTBOAUTCS 40 MUHYT.

[ pu poBeIeHrH MMCBMEHHOTO SK3aMeHa Ha paboTy OTBOIUTHCS 60 MUHYT.

Pezynbrar ycTHOrO (MMCbMEHHOT0) 3K3aMeHa BHIPKACTCS OLICHKAMHU:

Ouenxa «omauunon— om 91 0o 100 6an106 — TeOPETHUECKOE COZIEPKAHUE KYpca OCBOCHO
TMOJTHOCTBIO, 6€3 TPOOEIIOB, HEOOXOAMMbIE MPAKTUUECKUE HABBIKK pabOTHI C OCBOCHHBIM MAaTEPHATIOM
copmupoBanbl. Bee npemycMoTpeHHbIe porpaMMoi 00ydeH s yaeOHBIe 3aJaHusI BBITOJTHEHBI, KA9eCTBO
UX BBIIIOJIHEHHS OLIEHEHO YMCIIOM OaslyioB, OJIM3KUM K MakcMMaIbHOMY. Ha sk3ameHe cTyieHT
JIEMOHCTPHPYET IITyOOKHE 3HAHMSI [PETYCMOTPEHHOTO IPOrPaMMOI MaTepraa, yMeeT YeTKO, TAKOHIYHO U
JIOTWYECKH TOCIIEZIOBATENLHO OTBEYATh Ha TIOCTABJICHHBIE BOIIPOCHL.

Ouenka «xopouwion —om 81 00 90 6a17106 — TEOPETIUECKOE COZIEPIKAHKE Kypca OCBOCHO,
HEOOXOMMBIE MPAKTUYECKHE HABBIKY PA0OThI CPOPMHUPOBAHBL, BBINOIHEHHBIE YUeOHbBIE 3a/IaHUS COIEPKAT
He3HAYUTENbHBIE OIMOKH. Ha sk3aMeHe CTyZIeHT IEeMOHCTpUPYET TBEPIOE 3HAHUS OCHOBHOTO
(porpamMMHOro0) MaTepHana, yMeeT YeTKO, [PaMOTHO, 0e3 CYIIECTBEHHBIX HETOUHOCTEH OTBEYATh Ha
TIOCTaBJICHHBIE BOIPOCHL.

Ouenka «yooenemeopumenvuo» — om 61 0o 80 6an106 — TEOPETUUECKOE COAECPIKAHUE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOAMMBIE MPAKTHYECKHUE HABBIKH PabOTHl c(hOpMUPOBAHBI
YaCTUYHO, BBHIMOJHEHHBIC yueOHbIE 3aJaHusl cofepKaT rpyOsie ommOku. Ha sx3ameHe cTyneHT
JIEMOHCTPUPYET 3HAHHE TOJIHKO OCHOBHOTO MaTephalia, OTBETHI COJIEPKAT HETOYHOCTH, cIabo
apryMEeHTHPOBAHbI, HAPYIIIEHA MTOCIEeI0BATEIbHOCTh U3JI0KEHHS MaTepHraa

Ouyenka «neyoosnremeopumenvhoy — om 36 0o 60 6ann06 — TEOPETHUECKOE
cCollep’)kaHHWE Kypca HE OCBOCHO, HEOOXOIMMBbIE MPAKTUYECKUE HAaBBIKU pabOThl HE
c(OpMHPOBAHBI, BHIIIOJHEHHBIC YUeOHBIC 3aJaHHsI COAEPIKAT IrpyObie OMMOKH, JOTOTHUTEIbHAS
camocTosTeNbHas paboTa HaJ MaTepuaiIoM Kypca He MPHUBEAET K CYIIECTBEHHOMY MOBBIIICHUIO
Ka4yecTBa BBINIOJHEHHs y4eOHBIX 3afaHuid. Ha sK3aMeHe CTyIeHT JIeMOHCTPUpPYET He3HaHHE
3HAUUTENBHON YacTU MPOTPAaMMHOIO MaTepHalia, CYIIECTBEHHbIE OIMMOKM B OTBETaX Ha
BONIPOCHI, HEYMCHHE OpPHUEHTHPOBATHCS B MaTepuaie, HE3HAHWEC OCHOBHBIX IOHSTHN
JUCITUTIAHBI.

8. Mamepuanvno-mexnuueckoe obecneyenue OUCYUNIUHbBL

8.1. Tpebosanus k MmamepuarbHO-MEXHULECKOMY 0DecneyeHur

Jlns peanu3anuu pabodei mporpamMMbl TUCIMITIIMHBI UMEIOTCS CTIeUalIbHbIE TTIOMEIIEHUS
JUISL TPOBEJCHUS 3aHITUN JIGKIIMOHHOTO M CEMUHAPCKOTO THUIA, TPYIMIIOBBIX U MHAWBHUYaJIbHBIX
KOHCYJIbTAllMM, TEKYIIETO KOHTPOJI U MPOMEXKYTOYHON aTTECTAllMM, a TAK)KE MOMEIEHUS JUIs
CaMOCTOSITENIbHOM paboThl U MOMEIIEHUS Ul XpaHEHUsI U NPO(QUIaAKTHUYECKOTO O0CITYKUBaAHUS
o0opynoBanus. CrieruaigbHble MOMEIICHNsT YKOMITJIEKTOBAaHbI CIIEUATU3UPOBAaHHON MeOenbio U
TEXHUUYECKUMHU CpelicTBa OOyuUeHUsl, CIY)KAIUMU JJIs MpeicTaBiIeHus] MHpopManuu OOJbLION
ayJIUTOpHUH.

Jlis  mpoBeneHUsT 3aHATUN  JIGKIIMOHHOTO THMA HMEIOTCS  JI€MOHCTPAIlMOHHOE
00opy/0BaHUE U y4eOHO-HATTISAHbIE TOCOOUS.

[Ipu npoBeneHny 3aHATUH JIEKIIMOHHOTO/ CEMUHAPCKOTO THIIA 3aHATUHN UCIIOIb3YIOTCS:

JUUECH3UOHHOE NPOZDAMMHOE 0DecneueHue:

- Ipoxykrser Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moanucka (Open Value Subscription);

AnTHBHpYCcHOE mporpaMMHoe obecriedenre Kaspersky Endpoint Security CtannapTHbIif
Russian Edition;

€60000HO pacnpocmpansemvle npocpammbl.
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— Academic MarthCAD License - MaTemaTH4ecKoe MpPOTpaMMHOE OOecreueHue,
KOTOpOE TIO3BOJIIET BBINOJHATh, AHAIM3UPOBATh BaXKHEHIINE WH)KEHEPHbIE
pacyeTsl 1 0OMEHUBATHCS UMH;
—  WinZip nns Windows - mporpamm Jjist CKaTHsI U PaCakOBKH (haiiiios;
— Adobe Reader mis Windows — nporpamma st urerust PDF ¢daitnos;
— Far Manager - koHCONBHBIN (DailyIOBBIA MEHEMKEp AJSl ONEPAIMOHHBIX CHUCTEM
cemeiictBa Microsoft Windows.
[Ipu ocymiecTBieHMr 00pa30BaTENBLHOTO MpoOIEcca CTYIASCHTAMU M IpernojaBaTesieM
WCIIONIB3YIOTCSL  Clienyromue WHGOpMAIMOHHO crpaBouHble cucTeMmbl: DbC «AulIudpOykey,
OBbC «Koncynprant crynenra», CIIC «Koncynbrant mitocy, CIIC «"apanTy.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHBL OISl UHBAIUOO8 U JUY C OCPAHUYEHHbIMU
B03MOACHOCMAMU 300P0BbS

JUIss CTYICHTOB C OTpPaHUYCHHBIMU BO3MOXKHOCTSIMH 3JI0POBbSI CO3JIaHBI CIICIIUATHHBIC
ycioBHs 11 mosydeHus oOpasoBanus (aya. 145 T'K). B mensx AoCTymHOCTH TMOJTydeHHs
BBICIIIETO OOpa3oBaHMsl IO O0pa30BaTeIbHBIM NpOrpaMMaM HHBAIWIAMH W JIHIAMH C
OTPaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbSI YHUBEPCUTETOM 00ECTI€YNBACTCS:

1. AnprepHaTuBHas Bepcus o¢UIHATBHOrO caiita B cetn «MHTEepHET» 1Is
CI1a00BUIAIINX

2. J1)1si ’HBATUIOB C HAPYIICHUSIMHU 3peHUs (CIT1a00BUISIIHE, CIICTIBIC)

- MPUCYTCTBHUE ACCUCTEHTA, OKa3bIBAIOLIEro OOydaromeMycss HEOOXOAMMYIO IOMOIIIb,
nyOIMpoBaHUE BCIYX CIPAaBOYHOH WH(GOpPMAIMKA O pPACIHUCAHUM yYeOHBIX 3aHATHH; HAINYHE
CPEeICTB [UISl YCHJIGHHS OCTaTOYHOTO 3pEHUs, OpalIeBCKONl KOMIIBIOTEPHOW TEXHUKH,
BUJICOYBEIMUUTENICH, TMPOrpaMM HEBH3yallbHOTO JOCTyla K WH(OpMAIUU, MPOrpaMM-
CHUHTE3aTOPOB PEYH U JAPYTUX TEXHUYECKUX CPEACTB MpUeMa-nepenaun yueOnoi nadopmaiuu B
JOCTYITHBIX JopMax Ui CTYJICHTOB C HAPYIICHUSIMH 3PCHHUS,

- 3a/1aHUA JUIS BBITIOJTHEHUS Ha SK3aMEHE 3aUMTHIBAIOTCS ACCUCTEHTOM;

- TNHMCHMCHHBIC 3a/JaHUs BBHITIONHSIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTCHTY
00y4aromuMmcs;

3]s WHBAIMIOB WM JIMIl C OTPAaHUYCHHBIMH BO3MOXKHOCTSMH 3JIOPOBBSI IO CIIYXY
(cmabocnplianue, rIyxue):

- Ha 3a4YeTe/IK3aMEHe MPUCYTCTBYET aCCUCTECHT, OKA3BbIBAIOIIMKA CTYJACHTY HEOOXOIUMYIO
TEXHUUYECKYI0 TIOMOIIb C Y4YeTOM HHAMBHIYaJIbHBIX OCOOCHHOCTEW (OH TOMOraeT 3aHATh
pabodee MeCTo, TIepeABUTATHCS, TIPOYUTATh M OPOPMUTH 3aJIaHUE, B TOM YHCIIE 3aIHCHIBAsT IO
JTUKTOBKY);

- 3a4eT/7PK3aMeH MMPOBOIUTCS B MUCBMEHHOH (opMme;

4. JIns MHBANIHUIOB M JIMI C OTPAHHMYEHHBIMH BO3MOXHOCTSMHU 3/10POBbS, WMEIOILIUX
HApYIICHUST OMOPHO-JBUTATEILHOTO armapaTa, CO3JaHbl MaTePHATLHO-TEXHUYCCKHUE YCIIOBUS
o0ecreunBaroIie BO3MOXXHOCTh OECHPENsITCTBEHHOTO JOCTyna oO0yd4arouuxcs B y4yeOHbIE
MOMEIIEHUs, 00BEKTY TUTAHUS, TYaJICTHBIE W JIPYrHe TOMEIICHUS YHHBEPCHUTETA, a TaKKe
npeObIBaHMs B YKa3aHHBIX MOMEIICHHUSIX (HATHMYUE PACIIUPEHHBIX JIBEPHBIX MTPOEMOB, IOPyUYHEH
U IPYrUX MPUCTIOCOOTICHHUI).

- THCbMEHHbIE 3aJ]aHMs BBIMONHSIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MIPOrPaMMHBIM 00€CIIeYCHUEM HITH HAIMKTOBBIBAIOTCS ACCHCTEHTY,

- 110 JKETIAaHHIO CTYACHTA SK3aMEH MPOBOIUTCS B YCTHOU (hopme.

OOyyaromuecs U3 YHCcia JIUI ¢ OTPaHUICHHBIMU BO3MOXKHOCTSIMH 3JJOPOBBSI 00€CTICUCHBI
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcamMu B (hopMax, aJanTHUPOBAHHBIX K OTPAHHUYCHUSM
WX 3JI0POBBSL.
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Ipuio:xkenue Nel
JIMCT UBMEHEHUWH (JIOTTOJTHEHUI)
B paboueit mporpamme muCHUIUTHHBI «TepMOIUHAMIKA TMOBEPXHOCTHBIX SIBJICHHIN» IO
HanpasieHuto noarotoBku 03.03.02 dwusuka (IIpoduns: «Dusuka KOHIESHCHPOBAHHOTO
cocTtosiHus BenlecTBa) Ha 2021 — 2022 yueOHBbIi roj

Ne JuemeHT (mMyHKT) PII/[ | IlepeyeHb BHOCHUMBIX U3MEHEHM pumeyanue
n/n (momoJiHeHHUit)

O6CY)KI[€HEI H PCKOMCHZIOBAaHA Ha 3aCCAaHNN Ka(be,[[pbl TeOpeTHHCCKOﬁ u BKCHepHMCHTaHBHOﬁ

¢buzuku. [Iporokon Ne OT «__ » 201 r.
3asenytouuii kadeapoit Tudd, npodo. /M. X. X0KOHOB/
noonucy pacuughposka noonucu dama
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IIpunioxenune Ne 2

PacnpenesieHue 6a/1/10B TEKYIIEro U Py0e;KHOT0 KOHTPOJIS

Cymma bannos

Nen/n Buo xoumpoas Obwan cymma | 1-a mouka 2-1 mouka 3-21 mouka
1- | Ilocewenue 3anamuil 00 10 bannos 00 3 0. 00 30. 00 46.
2- | Texywjuii Konmponv: 00 30 6annoe 00 10 6. 00 10 6. 00 10 6.

Omeem na 5 éonpocos om 00015 0. om00056. | om00056. | om00o35 0.
[TomHEIH IpaBIIBHBIN OTBET 1o 15 6amnos 50. 50. 50.
HenonHbI IpaBUIBHEIN OTBET or 3 nol5 0. orl o5 0. orlm0506.| orl mo56.
OrtBer, conep KaIuit HETOYHOCTH, 06. 06. 06. 06.
OIIHOKH
Buinonnenue camocmoamenbHyix
3a0anuii (pewieHue 3adau, Hanucamue
peghepamos, 0oxknad ) om 0 0dol5 0. om00056. | om0oo56 |om0oolsob
1. | Pybestcnvtit KOHmpOb 00 30 6annoe 00 10 6. 00 10 6. 00 10 6.
TECTUPOBAHUE ot 0- no 126. ot 0- 10 46. | ot 0- 10 46. | or 0- no 46.
KOJIJIOKBUYM ot 0 1o 180. ot 0 10 6 6. 0101066. | o0 11066.
Hmozo cymma mexywiezo u pybesicnozo
KOHmMpOns 00 706annoe 00 236. 00 230 00 246

IlepBblii 3Tan (0a30Bblil)ypoBeHb) —
OlIEHKA «Y/J0BJIETBOPUTEIbHO»

He McHee 36 0.

He MeHee 12 6.

He MeHee 12

0

He MeHee 12

0

Bropoii 3Tan (IpOoABMHYTHINH)ypPOBEHB)
— OLICHKA «X0POUIo»

menee 70 0.
(51-69 6.)

menee 23 6

menee 23 6

Mmenee 246

Tpertuii 3Tan (BHICOKHIi YPOBEHB) - OLEHKA
«OTJIMYHO»

ue menee 70 6.

He MeHee 23 6.

He meHee 23 6

He MeHee 240
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IIpuaoxenne 3

KpnTepnn OI€HKH Ka4vyeCTBa OCBOCHHUA TUCHHUIIIMHBI

bannbl
N . | Pesymprar .
(peviTuHTOBOM TpeboBanus ypoBHIO chOpMHUPOBAHHOCTH KOMIIETEHINI
OllCHKH) OCBOCHHS
3aureno OOyuarormuiicst OCBOWJI 3HaHUS, YMEHUS U HABBIKH BXOJALINE B COCTAB
(6es KOMIIETCHLINH:
62-70 TPOLCAYPbI IIK-1 crnocoGHOCTh HCMONB30BaTh  CHEIHATU3UPOBAHHbBIC
32?;?:) 3HaHUS B 00nacT (pU3MKH A1 OCBOCHUS NMPO(UIBHBIX (PU3HUECKHX
JUCUUIUINH.
3aureHo (¢ | OOywarommuiics nposBisier komnereHnuu [1K-1, Ho He B moTHOM 00BEME
36-61 MIPOLIEAYPOH | BXOASIINX B UX COCTaB JeicTBHiA. OOyJIarOmUACs MOXET JOITyCTUTh
ca4yu HEKOTOpbIE HETOYHOCTH, HETPyOble OIIMOKH, 3aTPyIHATHCS B H3JI0KECHAN
3a4yera) MaTepHaja, HO IpaBUJILHO OTBEYaTh Ha 3a/laBacMble €My BOIPOCHI.
MeHee 36
He 3auTeHo | KommereHnuu He copMUpPOBaHEI
Oajuta
«3aumenoy BHICTaBISETCS OOydalIIEMyCs, MPOJEMOHCTPUPOBABIIEMY  TOJHOE,

BCECTOPOHHEE, OCO3HAHHOE IPABUIILHOEC 3HAHUE NPOrPaMMHOIO MaTepHala U HU3JI0KUBLIEMY
OTBET JIOTUYHO, I'PaMOTHO, YOEIUTENbHO, FOTOBOTO K JajbHeHIIeMy HNpOopecCHOHATbHOMY
COBEPILECHCTBOBAHUIO.

[Ipu otBere oOydarommiics MOXET AOMYCTHTh HEKOTOPhIE HETOYHOCTH, HErpyoble
OLIMOKH, 3aTPYAHATHCS B CAMOCTOSATEIILHOM HU3JI0)KEHUM MaTepuana, HO PaBUIbHO OTBEYaTh Ha
3a/1aBaeMbI€ €My BOIIPOCHI, B PE3yJbTATE HABOIALIMX BOIPOCOB C IOMOIIBIO IIPENOAABATEIA
UCTIPABJIAThH JONYIIEHHbIE OLIMOKU U HETOYHOCTH.

«He 3aumeno» Moxet ObITh BBICTaBIEHO OOyuaronieMycs, 0OHapyKUBIIEMY HEIOJHOE,
HEOCO3HAHHOE 3HaHHE Y4eOHO-NPOrpaMMHOI0 MaTepuana, JOIyCKarolleMy IrpyOble OLIMOKH,
HECIIOCOOHOMY CaMOCTOSITENIBHO U3JI0KHMTh OTBET HA BOIPOC, OTBEYAIOLIEMY HENPABUIIBHO WX
HE JAaloUIeMy OTBET Ha 3aJaHHblE BOMNPOCHL. JIEeMOHCTpPUpPYEMBIN ypOBEHb 3HAaHMM HE MOKET
OBITH IPU3HAH JJOCTATOYHBIM ISl MPOPECCUOHATBHON AESITEIbHOCTH.
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