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1.Iesn 1 3a1a4¥ 0CBOEHUSI JUCHUTLIMHBI

1.1.Ilein ocBOEHMSI AUCIHUTLIHHBI

TepMmoanHaMuka Mex(ha3HBIX SBICHUHN, OCHOBBI KOTOPOW OBLITN 3aJI0KECHBI B KIIACCHYECKUX
paborax FOnra, Jlannaca, ['m66ca, Ban-nep-Baanbca u ap., sSiBisSeTCS B HACTOSIIEE BPEeMs OJTHUM W3
HanboJiee pa3BUTHIX Pa3ieioB COBPEMEHHOTO YUeHHs 0 MeK(pa3HbIX sBieHUsIX. OHa SBIIETCS TEO-
PETHUYECKON OCHOBOM ISl PACCMOTPEHUS MHOTHUX BOIIPOCOB, CBSI3aHHBIX C Pa3IMYHBIMU (PU3UKO-
XUMHYECKUMU MTPOIIECCaMHU, MMPOTEKAIINMHU Ha TpaHuIax pasnaena ¢a3. OCHOBHBIC BHIBOBI U 110-
JIO’KEHUS] TEPMOIMHAMUKU MeX(a3HbIX SBICHUH yXKe UCIONb3YIOTCS JUIsl PEIIeHUs] MHOTUX MPH-
KJIaIHBIX 33124, B YaCTHOCTH, Pa3pab0TKe MUKPO- M HAHOTEXHOJOTHH B 3JEKTPOHHUKE, CO3JaHUU
HAHOCKOIIOB, MEIUIIMHCKUX HAHOPOOOTOB, KOMITO3ULIMOHHBIX MAaTEPHAIOB M MHOTHX JAPYTHUX.

Oco0eHHO MI0JOTBOPHBIM B TEPMOIMHAMUKE MEXK(Pa3HbIX SABICHUH OKa3aJICs METO/I, pe/-
noxxeHHbI ['M66coM B cBoeil paboTe «O paBHOBECHHU T'€TEPOrCHHBIX BEIIECTBY, OMYOIMKOBAaHHON
6omnee 135 ner Hazan. ['mOOC, mposBIss OONBIIYIO (PU3HUYECKYIO UHTYUIUIO, copMyTupoBai ¢e-
HOMEHOJIOTHUYECKYIO TEOPHUIO TpaHul] pasnena (a3, HaxoIAIuXcsl B paBHOBecUU. TepMoanHaMuye-
cKas Teopus KanwuiapHocTH ['m06ca moaoxuia Haqano rpoOMagHOMY YHCITY UCCIIEIOBaHHI B
o0nactu Mex(a3HbIX SBICHUN U UMeeT PyHIaMeHTalbHOE 3HaueHue. TepMoauHamMuKka Mexdas-
HBIX SIBJICHUH TPOIILIA K HACTOSAIIEMY BPEMEHH OOJIBIION MyTh pa3BUTHS. Ha 3TOM ImyTH MOXKHO
BBIICTIUTH CIEAYIOIUE MOMEHTHI:

a)IIOHUMaHUE, KOHKPETH3AIUs W HOBAas MHTEPIPETAIUS OTJCIBHBIX MMOJIOKCHUN TEOPUHT
kamnsipHocTr ['u66c¢a;

0)pasButre U 0000IICHHE TEOPUU KanWLISIpHOCTH [ nObca;

B)BO3HUKHOBEHUE HOBBIX Pa3esiOB TEPMOJAMHAMUKYA TMOBEPXHOCTHBIX SIBIICHUH, HE BHITE-
KaIIUX W3 TeOpUH KanwusipHocTu ['nbbca.

Jpyroit MeToa TepMOIMHAMUKY MEX(Pa3HbIX SBICHUA — METO CJI0SI KOHEYHON TOJIIIHUHBI,
OCHOBaH Tpynamu Ban-nep-Baansca, bakkepa, Bepcxad¢ensra u I'yrrenreiima. [lozaaee 6p1u10
oOpallleH0 BHUMaHKE Ha TO, YTO MPH CTPOroi (popMyIHpOBKE 3TOr0 METOJa TpedyeTcs mpuBieye-
HUE MMOHATHUS Pa3JeIIIoNIei MOBEPXHOCTH, HO TIPH STOM HCIIOJIb3YETCS HE OJHA, a IBE pas3zie-
JISIOLINE TTOBEPXHOCTH.

TepMoarHaMUKa MMOBEPXHOCTHBIX SIBICHUH, KAK COCTaBHAs YacCTh Kypca TEPMOJAHMHAMUKH,
UMeeT Hempexosiee 3HaueHue, oo hopMupyeT camble OOIIME 3aKOHOMEPHOCTH B 00JIACTH 1O~
BEPXHOCTHBIX SIBIICHUH U 00pa3yeT (QyHIaMEHT, Ha KOTOPOM CTPOSITCSI MHOTHE (PH3UKO-XUMUYIE-
CKHE TEOPHH.

JlaHHBIi Kypc MpeaHa3HAYCH ISl CTYICHTOB, 00YYArOIIMXCS TI0 HAIIPABICHUIO MTOITOTOBKU
«ONEeKTPOHMKA Y HAHOZJIEKTPOHUKA» U cofepkUT 10 pa3nesnoB Mo OCHOBHBIM HaNpaBJICHUSIM Tep-
MOJIMHAMUKH TIOCKUX M HCKPUBIICHHBIX TIOBEPXHOCTEH B OJJHO- 1 MHOTOKOMIIOHEHTHBIX CHCTEMaX.
XapakTepHOil 0COOEHHOCTBIO Kypca SBJIIETCS OPUEHTALIMS HAa U3YUYECHHE CIEIU(PUIECKIX CBOICTB
TpaHMII pa3ziena JAByX KOHIECHCHPOBAHHBIX (a3 (IBYX pacTBOPOB), UMEIOIIUX MAaKPOCKOINYECKUE
pa3Mepsl. TemaTuka Kypca nocssuieHa GpyHaaMeHTaIbHbIM TEPMOAMHAMUYECKUM YPAaBHEHUSAM IS
TUIOCKUX U UCKPUBJIEHHBIX MOBEPXHOCTEH, MeXK(Pa3HOMY HATSHKEHHIO, COCTaBy (a1copO1un)
Mex(pazHOTO CI0sl, aAre31H, CMAaYMBAHHUIO U PACTCKAHUIO, HOBBIM KPUTEPHSIM BIHUSHUSA MaJIbIX
100aBOK Ha CBOMCTBA TOHKOTO MEX(a3zHOTO CIIOSI MKy COCYIIECTBYIOIUMH (hazamMu.

3a mocneaHue IeCATUIETUS 3HAYUTENbHOE Pa3BUTHE TOJIYYHIN UCCIETOBAHMS B 00JIaCTH
TEPMOJUHAMHKYU BBICOKOMCIICPCHBIX CHCTEM, H3BECTHBIC B JIUTEpPAType Kak pa3MepHbIie 3P PeKTs
B HaHOocucTeMax. [1o106HbIe BOMPOCH! U31araloTCsl B 3aKJIFOUUTENBHBIX pa3zenax Kypca (Moayiu 8-
10). B 3HaUNTENIbHOM CTETIEHN HACTOSALINA Kypc MOCTPOCH HA paboTax JIEKTOPA, BHIMOJIHEHHBIX B
o0nacTu (PU3UKU U XUMUH IIOBEPXHOCTHBIX SBJICHUH.

Hcxoms n3 u3m0KEHHOTO BBITIE, IIENBIO penoiaBanus Kypcea « TepmonuHamuka Mexdas-
HBIX SIBJICHUI B MaKpO- U HAHOCUCTEMAaXx» SIBJISIETCS :



- 03HAKOMJICHHE CTYACHTOB, 00yYaroMUXCs [0 HAIPABJICHUIO OATOTOBKU «DJIEKTPOHHUKA U
HAHOAJICKTPOHUKA» C BAKHEHIIMMHU MOHATHIMH U (PyHAaMEHTaIbHBIMUA COOTHOLICHUSIMU TEp-
MOJMHAMUKHA MEX(a3HbIX TPAHUII;

- O3HaKOMJICHHE CTY/ICHTOB C HOBBIMH PE3yJIbTaTaMU, MOJYyYCHHbBIMU 3apyOeKHBIMU U OTE-
YECTBCHHBIMHU HCCIIEIOBATENIsIMH, a Takoke crenuanuctamu KBI'Y, 3a mociennee BpeMs B obnactu
TEPMOJUHAMUKYU MEX(Pa3HbIX SIBICHUNL;

- 00y4eHue CTYyJJICHTOB TBOPUECKOMY HMCIIOJIB30BAHUIO TEPMOJUHAMUKN MEK(a3HBIX SIBIIC-
HUM 1715 pelIeHusl psijja HAyYHO-TEXHUYECKUX U MHXKEHEPHBIX 3a/1a4.

1.2. 3agaumn u3y4eHus: AUCHMILIMHBI

Jljis nocTHKEeHUs YKa3aHHBIX BBIIIE LIee He0OX0IMMO PEIIUTh CIIEIYIOIINE 3a/1aUH :

- IaTh CTYICHTaM OCHOBHBIC IMOHATHS TEPMOIMHAMUKY MEK(Pa3HBIX TPAHUII;

- COOOMIUTD CTY/IEHTaM MCXOJHBIE MOJ0XKEHHSI 1 OCHOBHBIE COOTHOIIECHHUS (C BBIBOJAMH U
HMHTEPIIPETAUSIMH) TEPMOJIMHAMUKH MEXK(a3HBIX SBICHUN B MHOTOKOMITOHEHTHBIX CUCTEMAX;

- U3JI0)KUTh HOBBIE PE3YJIbTAThl B 0071aCTH TEPMOJAMHAMUKH TMOBEPXHOCTHBIX U MEX(Pa3zHBIX
SIBJICHUI B OJTHO- M IBYXKOMITOHEHTHBIX HAHOCUCTEMAX, OJTYYECHHBIX COTPYIHUKAMH Kadeapsl Gpu-
3MYECKUX OCHOB MUKPO- U HaHO3JIeKTpoHUku KBI'Y;

- IOCTABUTb MEPEJ] CTYIEHTAMH HOBBIE €11I€ HEPELIEHHbIE aKTyaJbHbIE 33Ja4l B 00JaCTH
TEPMOJUHAMUKHU MeX(Pa3HbIX SIBICHUN B HAHOCUCTEMAX, C YKa3aHUEM BO3MOKHBIX MOJXOA0B UX
peleHusl.

1.3.BoinosiHenue TpedoBaHuii npodeccuoHAIbHBIX CTAHAAPTOB

W3ydenune qUCHUIUIMHBI HAIIPABJICHO HA TIOATOTOBKY CIIEIIHATIMCTOB, CIIOCOOHBIX PEeIIaTh
po06JIeMbl, BOSHUKAIOIINE TPU MPOU3BOJCTBE U SKCILTyaTallui U3EIUN AIEKTPOHUKH U
HAHORJIEKTPOHHUKH C yYETOM O0JIACTH, THIIOB H 33724 IPOPECCHOHATBHOM IESTETbHOCTH B COOTBET-
CTBUM C MPOo(PecCHOHATBHBIMY CTYICHTAMU :

-40.058 «HMHx’eHep-TEXHOJIOT 110 IPOU3BOJICTBY U3/ETUI MUKPOIEKTPOHUKI», KOTOPBIN
yTBepkieH nprkazom Munrtpyaa Poccun ot 03.07.2019 Ne480H u 3apeructpupoBad MUHIOCTOM
Poccun 29.07.2019 Ne55439;

- 40.104 «Cnenuanuct mo U3MEpEeHHUIO TapaMeTpOB U MOAUPHUKAIIMN CBOMCTB HAHOMATEPH-
aJIOB M HAHOCTPYKTYP», KOTOPBIN yTBepkaeH npuka3zoM Muntpyna Poccun ot 07.09.2015 Ne593n
(B penakiuu, BBenennon B aeiicteue ¢ 20.01.2019 r. mpukazom Muntpyaa Poccun ot 14.12.2018
Ne8071n) u 3apeructpupoan Muntocrom Poccun 23.09.2015 r. Ne38983

2. MecTto nucuunimubl B crpykrype OOII BO.

HucuumimHa « TepmoauHaMuka Mexx(a3HBIX SIBJICHUH B MAKPO- U HAHOCHCTEMaX» BKIIIOUE-
Ha B 4acTh, (POopMUPYyEeMOi ydacTHHKaMU 00pa3oBaTebHbIX oTHOIIEHUH b1.B.01.03 yuebHOTO
TU1aHa 1Mo HarpasieHuto moArotoBku BO 11.03.04 DnexkTpoHUKA U HAHOAJICKTPOHUKA U MPOQHITIO
«CoBpeMeHHbIe HH(OPMALIMOHHBIE TEXHOJIOTUHU B DJIEKTPOHHON TEXHUKE).

Nzyuenune nucuurmumasl « TepMoauHaMuka Mek(a3HbIX SIBICHUH B MAaKpO- U HAHOCH-
cTeMax» 0azupyercsl Ha MOHATUSX U METOJIaX, Pa3BUBAEMBIX B Psijie MAaTEMaTHUECKUX U €CTECTBEH-
HOHAYYHBIX TUCHUIUIMH. [ yCTIeNIHOTO M3y4YeHHUsl Kypca HeOOXOAMMO 3HAHUE CIEAYIOMINX pa3ze-
JIOB U3 COOTBETCTBYIOUINX JUCIMUILIUH:

- obmast pusuka (TepmoauHaMuKa U MosekyispHas pusuka) : I, II u Il nHayana repmoan-
HAMUKH, TePMOJIMHAMUYECKHE (PYHKIIUU U COOTHOLICHMSI, XUMHUUECKUI MOTeHIIUaN, YCI0BUs (azo-
BBIX PaBHOBECHUH M yCTOMYUBOCTH, (pa30BbIe MEPEX0abl U KpUTUUIECKHE SBJICHHUS, DJIECMEHTHI Tep-
MOJIMHAMUKH HEOOpaTUMBIX MPOLIECCOB, TEPMOIMHAMUYECKHE TEOPUU PACTBOPOB,

- TeopeTryeckas (pu3nka : TepMOIUHAMUYECKAsE BEPOSATHOCTh U METOBI €€ BEIYUCIICHHS,
KaHOHMYECKOe U MHUKPOKaHOHHUYEcKoe pacipeneneHue ['ub0ca, KBaHTOBbIE CTATUCTUKH,

- BJIEMEHTHI TEH30PHOTO aHAJIN3a : TOJUIMHEHHBIE (POPMBI i TEH30PBI, COOCTBEHHBIE BEKTO-
PBI U COOCTBEHHBIE 3HAYCHHUSI IMHEIHOTO MPeo0pa3oBaHus, TEH30pbl HAMpPsLKEHUN U aedopmanuu.



B cBoto ouepenb, OCBOCHUE TAHHOH TUCIMILIMHBI HEOOXOAMMO JUTSI BBITIOJHEHHS KYPCOBBIX
paboT, a TakKe BBIMYCKHBIX KBATM(UKALMOHHBIX padoT Mo crienupruyeckuM CBOWCTBaM U MpoIiec-
caM B HaHOCHCTEMaX.

[Tpu ocBOCHMH JUCHMILTUHBI 00YYarOIIUNACS CMOKET YaCTUYHO IPOAEMOHCTPUPOBATD
cienyromme 00600meHHbIe TpyaoBbie QyHKImH (OTD):

- Pa3zpaboTka eIMHUYHBIX TEXHOJIOTHYECKUX IPOIECCOB U PEKOMEH AL 110 YCTPAHEHUIO U
NPEIYIPEXKACHUIO OPAKOB B MIPOU3BOJICTBE U3IEIUNA MUKPOIJIEKTPOHUKH (TIPO(eCcCHOHATBHBIN
crangapt 40.058 «MHxeHep-TEeXHOJIOT IO MPOU3BOJICTBY M3JEIUNH MUKPOIJICKTPOHUKI», KO B,
YpOBEHb KBaJTU(PHUKAINU 6).

- Pa3zpaboTka TUIIOBBIX TEXHOJIOTMYECKUX IPOLIECCOB U IJIAHUPOBOK PabOUUX MECT U
MIPOM3BOJICTBEHHBIX YYaCTKOB Ha MIPOU3BOJICTBE M3/ICIUNA MUKPOAJIEKTPOHUKH (TIpodeccuoHab-
Hbii ctanaapt 40.058 ««HxeHep-TeXHOJIOT 10 TPOU3BOICTBY U3JICTUNA MUKPOIIEKTPOHUKIY, KO
C, ypoBeHb KBAIU(UKAIIH -6).

- CoBeplIeHCTBOBAHKE MIPOLIECCOB U3MEPEHUI MapaMeTpoB U MOaU(UKALIMK CBOICTB HaHO-
MaTepHaloB U HAHOCTPYKTYp (mpodeccuonanbuseiii ctangapt 40.104 «Crnenuanuct no u3MepeHuro
napaMeTpoB U MoAU(UKAIMK CBOWCTB HAHOMATEPUAJIOB U HAHOCTPYKTYp», koA C, ypoBeHb KBa-
mudukanuu -6) .

3. TpebGoBanus K pe3yJibTATAM OCBOCHHS COJEPKAHUA TN CIUTIINHbBI

IIponecc n3yyeHus IMCHUILUINHBI HANIPaBJIeH Ha GOpMHUPOBaHMe 3JIEMEHTOB KOMIIe-
TEHIMH, YKA3AHHOUH HUXKE :

Kareropusi komme- Koa n HauMeHoBaHHue Nuaukaropsl (Moka3aresin) J0CTHKe-
TeHI N/ THI 327124 KOMIIeTeHIINH HHUSI KOMIIeTeHIUii
Tum 3agau npodeccu- IIK-1. Criocoben IK-1.1.YMmeeT cTpouth huzndeckne
OHAJILHOH JIesITeNIbHO- CTPOUTH MPOCTEUIINE M MaTeMaTHYEeCKHe MOJECIN MOJelIeH,
CTH: Hay4YHO-HUCCIIe- duznyecKue U MaTeMa- y3JI0B, OJIOKOB
JIOBaTEIbCKUI TUYECKHUE MOJENH MPU- IIK-1.2.Biageetr HaBBIKAMU KOMITBIO-
O0poB, CXeM, TEPHOTO MOJICTUPOBAHUH

YCTPOMCTB M yCTaHO-
BOK 3JICKTPOHUKHU U
HAaHOJIEKTPOHHUKH Pa3-
JMYHOTO (PYHKIINO-
HaJIbHOTO Ha3HAYEHUS,
a TaKXKe UCIIOJIb30BaTh
CTaH/IapTHBIE
pOTrpaMMHBIE Cpe-
CTBa MX KOMIIBIOTEP-
HOT'O MOJICITUPOBAHHS

®opmupoBaHue npodeccuoHanbHOM (pekomeHnoBanHo) komnetenuuu I1K-1 ocy-
IIECTBIISIETCS. B COOTBETCTBUHU C MPO(ECCHOHAIBHBIMU CTaHAAPTAMU U OPUEHTHPOBAHA HA BBINOJI-
HeHue 00001eHHbIX TpyAoBbIX pyHKIuN (OT®D) u Tpynossix Gpyskiumii (TD), ykazaHHBIX HIKE.

[TpodeccuonanbHas [Ipodeccuonansubiii | O6o0menHas TpynoBas | TpynoBast QyHKIHS
KOMITCTEHITHSI CTaHAAPT byHKIUS
B.Pa3pabotka B/01.6 . Ananu3 npuuuH
EMHUIHBIX Opaka npu
TEXHOJIOTHUECKUX W3TOTOBIICHUH U3JENUI
MIPOLIECCOB U MHUKPO3JIEKTPOHUKHU H
IMK-1.Criocoben pEKOMEeHIalui 1o paspaboTka
CTPOUTH MPOCTEUIIINE YCTpPaHEHHUIO U pEKOMEHALINI IO UX
duzuueckue u PEIYIPEKACHUIO YCTPaHEHUIO U




MaTeMaTU4YECKHe
MO/JIeJIn IPUOOPOB,
CXEM, YCTPOUCTB U
YCTaHOBOK
AJIIEKTPOHUKH U
HAHODJIEKTPOHUKN
pa3IMYHOrO
(YHKINOHAIBHOTO
HA3HAYCHMUsI, a TAKKE
HCIIOJIb30BATh
CTaHJapTHbIC
IIPOrpaMMHBIE
CpEICTBA UX
KOMIIBIOTEPHOTO
MOJCIINPOBAHUS

40.058 «Hnxenep-
TEXHOJIOT MO
MIPOU3BOICTBY
U3aenni
MUKPOIIEKTPOHUKINY

Opaka B MPOU3BOJICTBE
U3IEeINN
MUKPOIJIEKTPOHUKH

MPEAYTPEKICHUIO

B/01.6 .Pa3zpabotka
€TMHUYHBIX
TEXHOJIOTUIECKUX
MPOLIECCOB
W3TOTOBIICHHUS H3JIENUIt
MHUKPOAJIEKTPOHUKH

C.Pa3paboTka TUTIOBBIX
TEXHOJIOTMYECKHUX
IIPOLIECCOB U
IUTAHUPOBOK pabovmnx
MECT U
MIPOU3BOJICTBEHHBIX
y4acTKOB Ha
MPOU3BOACTBE U3IAECITUN
MHUKPOIJIEKTPOHUKH

C/01.6 . Pa3paboTka u
aJlanTaIys THIOBBIX
TEXHOJIOTUYECKUX
HPOLIECCOB
W3TOTOBJICHHSI W3CTHIA
MHUKPO3JICKTPOHUKHU

C/02.6 . Pa3paboTka
IJTAHUPOBOK pabovmnX
MECT M Y4aCTKOB Ha
MPOU3BOACTBE U3AETUN
MHUKPO3JIEKTPOHUKH

40.104 «Cnoenuaiuct
10 U3MEPEHUIO
nmapamMeTpoB U
Moaudukanum
CBOMCTB
HaHOMaTEpHAaJIOB U
HaHOCTPYKTYP»

C. CoBeplIeHCTBOBAaHUE
IIPOLIECCOB U3MEPEHUN
rapaMeTpoB U
Moau(HUKAIH CBOWCTB
HaHOMaTepHaJoB U
HaHOCTPYKTYP

C/01.6. MonepHauzarus
CYIIECTBYIOIIUX U
BHEJIPEHUE HOBBIX
METOIOB U
00opyIoBaHUs IS
U3MEPEHUH IIapaMeTPOB
HaHOMAaTEPHAJIOB H
HaHOCTPYKTYP.

C/02.6 . MonepHuzamus
CYIIECTBYIOIINUX U
BHEJIPEHUE HOBBIX
MIPOLIECCOB H
000pyI0BaHUs JJIs

MO (KA CBOWCTB
HaHOMAaTEPHAJIOB U
HaHOCTPYKTYP

B pe3yJabTarte 0cBOeHUsI JUCHUNJIMHBI CTYAEHT J0JIKEH
3HATH: - OCHOBHBIE TTOHATHUS TEPMOJIMHAMUKHU TTOBEPXHOCTHBIX SIBJICHUN (HATSKEHUE
IJIOCKOTO ¥ UICKPUBJICHHOTO CJIOS, PA3/CIISIFOIIUE TTIOBEPXHOCTH, TOJIIMHA IIOBEPXHOCTHOTO CJIOS U

p.);

- METO/Ibl MOCTPOCHUS TEPMOJUHAMUKHN TOBEPXHOCTHBIX SIBJICHUN;

-pyHIaMEHTAILHBIC YPABHCHUS TEPMOIMHAMHUKY TIOBEPXHOCTHBIX SIBJICHUI;

yMeTb : - aHATU3UPOBaTh (hyH/IaMEHTAIbHbIC YPaBHEHHSI 0 3aBUCUMOCTH MEX(a3zHOTO
HATSDKEHUS OT OCHOBHBIX MapaMeTPOB COCTOSHUS IBYX()a3HOM MHOTOKOMITIOHEHTHOM CHCTEMBbI
(Temmieparypa, JaBJ€HHUE, COCTaB);

- IOJTy4aTh YpaBHEHUS U30TE€PM MMOBEPXHOCTHOTO HATSKEHUSI B OMHAPHBIX CUCTEMaX,
HauboJIee YacTo UCTIOIb3yeMbIX Ha MpakThke (ypaBHeHus batnepa-XKyxoBuikoro, Xopa-
Mendopaa u ap.), U3 OCHOBHBIX COOTHONICHUH TEPMOIMHAMUKH MTOBEPXHOCTHBIX SIBJICHHIA,

- pacCUMUTHIBATh OJJHH XapaKTEPUCTUKU MOBEPXHOCTHOTO CJIOS 110 IPYTUM H3BECTHBIM (B
YaCTHOCTH, JIETKO U3MEPSIEMbIM Ha OIBITE) XapaKTePUCTUKAM;




BJIaJIeTh : - METOIAMU IIPOTHO3UPOBaHMS (IIpeICKa3aHMsl) XapaKTepa pacipeleieHUs
Masioi 100aBKU MEXKIY COCYIIECTBYIOIIUMU U 00BEMHBIMU (ha3aMu U MEX(Pa3zHBIM CI0EM MEXTY
HUMU;

- MGTOI[HKOﬁ HCII0JIB30BaHUA KAQYCCTBECHHBIX KPUTEPHUECB Hpeneanoﬁ Me)I((l)aSHOfI

AKTUBHOCTHU IJIA BBIABJIICHUS TCHIACHIINN BJINSAHUS MaHOﬁ ;[0621131(1/1 Ha aaAre3nro, CMaduBaHUC U
pacTeKkaHue.
4.Coep:kanue H CTPYKTYPA IMCHHUILIMHBI
4.1 Coagepxxanue pas3aejoB IMCHUNINHBI

Tabnuna 1
No | HaummenoBaHnue pasjaena TEMBI Kon ®dopma
KOHTPOJIU | KOHTPOJIA
TyeM oil
KoMIIe-
TEHILIUH
(unu ee
YACTH)

1 | IIpumenenne tepmonu- | 1.HaTskeHue m TOMIIMHA TUIOCKOIO I10- Koz-
HaMUKH K TIOBEPXHOCT- BEPXHOCTHOTI'O CIIOSI. JIOKBUYM
HBIM cJ10sIM U reteporeH- | 2.Mopmyna bakkepa Harsxkenue uckpus- | [1K-1 Nel,
HBIM CUCTEMaM JIEHHOTO CJIOSI. KOMIIbIO-

3.IToBepxXHOCTh HATSHKCHHS. TEpPHOE Te-
4.®opmyna Konmo CTUpPOBa-

2 | TepmoarHaMUAYECKUIA 5.®OyHnamMeHTaIbHbIE YPAaBHEHUS IS TTO- Hue (1)
METO/]I CJI0S1 KOHEYHOM BEPXHOCTHOT'O CJIOSI WJIH JBYX(a3HOU CH-

ToNIHUHBI (MeToa Ban- CTEMBI C TUIOCKUM MOBEPXHOCTHBIM CI0EM
nep-Baanbca- B tuddepeHnmanbHoii hopme B pamkax
I'yrrenreiima-PycanoBa) | MeTojia cji0si KOHEUHOM TOJIIIUHBI.
6. TepMoaMHAMUYECKHE TOTEHIUAJIbI
IJIOCKOTO TIOBEPXHOCTHOTO CJIOS MIIH
nByxGa3Hol cucTeMbl B 1iesioM ¢ miockuMm | TTK-1
MTOBEPXHOCTHBIM CJIOEM B HHTETPAIBHON
¢dopme B paMKax METOJ1a CII0SI KOHEUHOU
TOJIILIMHBI.
7.Y nenbHble TEPMOIUHAMUYECKUE
MOTEHIMAJIBI IIJIOCKOT0 TOBEPXHOCTHOTO
CJI0S1 B paMKaxX METO/Ia CJIOSl KOHEUHOU
TOJILLIMHBI.

3 | TepmoauHamuueckuit 8.dyHaMEHTaIIbHBIE YPaBHEHUS ISl 110-

METO/]I Pa3AESIONIeH MO- | BEpXHOCTHOTO CJI0s WK ABYX(a3HOM cu-
BepxHOCTH (MeTo [ MO0~ | CTeMBI ¢ TIIOCKMM MOBEPXHOCTHBIM CIIOEM
ca) B muddepeHnmanbHol hopme B paMKax

metona ['mbOca.

9.TepMoaMHAMUYECKUE TTOTEHIINAIIBI IIK-1

TUTOCKOTO TTOBEPXHOCTHOTO CJIOS FITH
NBYX(ha3HOU CHCTEMBI B IIEJIOM C INIOCKUM
MOBEPXHOCTHBIM CJIOEM B MHTETPAILHON
dbopme B pamkax metona [ mboca.

10.Y nenbHbIE TEPMOIUHAMUYECKHUE
MOTEHIMAbI [IJIOCKOTO TOBEPXHOCTHOTO
cjosi B paMkax metona ['mo0ca.




11.AncopOrusi.
12.AncopbrimonHoe ypaBaenue [ mooca
JUTSL TUIOCKOT'O TIOBEPXHOCTHOTO CJIOSL.

JIByxda3Hoe paBHOBecue | 13.YcinoBus paBHOBECHUS TeTEPOTreHHbBIX
MIPY HAJIMYUU TUIOCKOM CHCTEM M BHYTPEHHETO paBHOBecHs (has.
MIOBEPXHOCTHU pas3zeia. 14.®yHnnameHTanbHbIE YPAaBHEHUS TEP-
@yHIaMEHTAIIbHBIE MOJMHAMUKN OBEPXHOCTHBIX siBiieHmid B | T1K-1
muddepeHnmaibHbIe MHOT'OKOMIIOHEHTHBIX CHCTeMaXx (IJI0CKUe
YPaBHEHHMS ISl IUIOCKUX | TIOBEPXHOCTH)
MTOBEPXHOCTHBIX CJIOEB
WM ABYX(a3HBIX CUCTEM
B LIEJIOM IIPH HAJIMYUHU
IIJIOCKOM MOBEPXHOCTH
paznena.
[Ipumenenne 15.BbIBOZ ypaBHEHMS U30TEPMBI ITOBEPX-
(byHIaMEHTaIbHBIX HOCTHOTO HaTsbkeHus barnepa-)XXyxosuu-
nuddepeHnnaIbHbIX KOro JJi1 OMHAPHOM CUCTEMBI U3
YPaBHEHUI TEPMOJIU- (byHIaMEHTaIbHBIX YPaBHEHUHN TepMOIU-
HAaMHUKH IIOBEPXHOCTH HaMHUKU MOBEPXHOCTH AU pepeHuanb- IIK-1
JUIsL OIICAHUSI CBOMCTB HOH opme.
rpaHulbl-11ap B OuHap- 16.BbIBOJT ypaBHEHMS M30TEPMBI COCTaBa
HBIX CUCTEMAX. MOBEPXHOCTHOTO CJIOS JUIsl ONHAPHOM CH-
CTeMbl U3 00001IeHHBIX AU} PepeHnab-
HBIX YpaBHEHHUI TEPMOJIMHAMUKHU NIOBEPX-
HOCTHBIX SIBJICHHI.
17.BausiHue npuMecH Ha MOBEPXHOCTHOE
HaTspkeHue. Kpurepuili moBepXHOCTHOM
AKTUBHOCTH.
[Ipumenenue 0600meH- | 18.CocTaBbl IBYX COCYIIECTBYIOMINX
HBIX U PepeHraib- 00BEMHBIX (ha3 B H30TEPMUUECKUX
HBIX YpPaBHEHUH Tep- YCJIOBHSIX B OMHAPHBIX CUCTEMAX.
MOJMHAMUKH ITOBEPXHO- | 19.YpaBHEeHHE N30TEpMBI COCTaBa
CTH JUIsl ONTUCAHUS Mex(}a3HOro c0s Ha IUIOCKOW IpaHMLe
CBOMCTB IUIOCKHX IPAHUL] | pasjerna AByX KoHaeHcupoBaHHbIX pa3 B | IIK-1
paszena ABYyX KOHIEHCU- | OMHApHOM CHUCTEME.
poBaHHBIX (a3 B OuHap- | 20.YpaBHEHUE U30TEPMBI MEK(DA3ZHOTO
HBIX CUCTEMAX. HaTSDKEHUS Ha IUIOCKOM IpaHMLe paszaena
JIBYX KOHJICHCUPOBaHHBIX (pa3 B OmHap-
HOM CHCTEME.
21.Anre3us
22.CmaunBaHue
23.Pacrekanue.
Hosele xputepun 24 BnusiHue Malioil mpuMecH Ha Mexdas-
MeX(]a3HOI aKTUBHOCTHU. | HOE HATSHKEHUE TIOCKOM IPaHuUIlbl pa3jie-
J1a IBYX KOHJEHCHUPOBAHHBIX (a3.
25.Pacnpenenenue Manon 100aBKU B
TeTePOTeHHOMN CUCTEME C TUIOCKON
Mex(azHOU rpaHUIICH. IIK-1

26.Kputepuu mexdazHoii cerperauuu

27 .Bnustaue manoi 1o0aBky Ha paboTy

Kon-
JIOKBUYM
No2,
KOMITbO-
TEpHOE Te-
CTHpOBa-
nue (II)




aJre3uu, KpacBot yroy CMauynBaHus U
koddduimeHT pactekanus no ['apkuncy

8 | [loBepxHOCTHBIE sIBIE- 28.3aBHCHMOCTh IOBEPXHOCTHOIO Ha-
HUS B OJHOKOMIIOHEHT- | TSKEHHsI HAHOYACTHI OT pa3mepa B uzo- | [1K-1
HBIX HAaHOCUCTEMaX. TEPMHUYECKUX YCIOBHUSX.

Pasmepnas 3aBucuMMOCTh | 29.Pa3mepHast 3aBHCHMOCTb TIOBEPXHOCT-
MTOBEPXHOCTHOT'O Ha- HOT'O HATSHKEHUS] HAHOYACTHULL ITPU
TSOKCHHSI B CUCTEMaX C YCIJIOBUSIX MIOCTOSIHCTBA JJaBJIEHUS B MaT-
MIOJIOKUTENBHON H OT- puIe.

puLaTeIbHOM KpUBU3HOW | 30.Pa3MepHast 3aBUCMMOCTD MIOBEPXHOCT-
B N30TEPMUYECKUX H HOT'O HaTsSHKEHHSI HAHOTIOP.
M300apUYEeCcKUX

YCIIOBUSAX

9 | Pasmepnas 3aBucumocts | 31./JuddepennuanbHoe ypaBHEHUE ONU-
TEMIEpaTypbl IJIaBje- CBIBAIOIIIEE 3aBUCUMOCTh TEMIIEPATyPbl
HUS HAHOYACTHI] IUIABJICHUS OT pa3Mepa HaHOYACTHUI]

32.®opmyna Tomcona [TK-1
33.BbIxoa 3a mpeensl IpuOIMKeHUs

TomMcoHa npu HaX0XKJIEHUU 3aBUCUMOCTH
TEMIEPATYPbI IJIaBICHHUS HAHOYACTHI] OT
pa3mepa.

10 | Bnusnue nHanopasmep- 34.YpaBHeHUE N30TEPMBI MK (A3HOTO
HbIX 3¢ dEeKTOB Ha HATSDKEHUS Ha TPaHUIEe HAHOYACTHUIIBI U
00BEMHBIE U TTOBEPX- MaTpHULIBI.

HOCTHBIE€ CBOMCTBa OH- 35.BausiHre HaHOpa3MepHBIX YPHEKTOB IIK-1
HapHbBIX CUCTEM. Ha COCTaB U TEMIIEpaTypy paBHOBECHS B
OMHApHOU cHUCTEME.
36.Pa3mepHas 3aBUCUMOCTh COCTaBa
Mex(azHOro ciost 1 MexhazHOTo Ha-
TSOKEHUS Ha TPAHULIE HAHOYACTULIBI U
MaTpullbl B OWHAPHOM cHCTEME.

Koui-
JIOKBUYM
Ne3,
KOMIIBIO-
TEpHOE Te-
CTHpOBa-
nue (III)

4.2.CTpyKTYpa JMCHUITHHBI
4.2.1.001masi TPy10€eMKOCTh JUCHHILIMHBI COCTABJIAET 4 3aueTHbIX equuull (144 v.)

Taoauma 2
Bun paGotsr Tpy10eMKOCTh, 4aCOB
6 cemecTp BCETO

OO0m1as TpyJJ0€MKOCTh (B Yacax) 144 144
KonTakTHas pabdora (B yacax) 68 68
Jlexumonnekie 3anHsatus (J1) 34 34
[TpakTnueckue 3anstus (I13) 34 34
Cemunapckue 3anstus (C3) - -
JlaGopaTtopusie paboTs (JIP) - -
CamocrosTenpHas padboTa (B yacax) 49 49

PacuetHo-rpaduueckoe 3amanue (PI°3)

Pedepar (P)

Occe (D)

Kontponbnas pabora (K)

CaMocCTOsATEIhbHOE U3YUCHUE Pa3JIe]IOB/TeM

10



KypcoBas pabota (KP) - -

Kypcooit mpoexkrt (KIT) - -

[ToaroroBka u NPOXOXKAECHUE IPOMEXKYTOUHOU | 27 27
aTTecTaluu
By npo MeXyTOYHOM aTTecTaluuu OK3aMeH OK3aMeH

4.2.2 JIeKIHOHHLIE 3aHATHSA

Tadiamua 3

Ne Tema

1 [IpuMeHeHne TEepMOJMHAMHKHU K TIOBEPXHOCTHBIM CJIOSIM M T€TEPOTr€HHBIM CUCTEMaM

2 TepMoanHaMu4yecKuit METOJ CIIOsl KOHEYHOU TONIIMHEI (MeTo Ban-nep-Baanbca-
I'yrrenreiima-PycanoBa)

3 TepMoaMHAMUYECKUN METOJI pa3IeNsioliel mosepxuoctu (Metoa I'nu60ca)

4 JIByxdaszHoe paBHOBECHE ITPH HATUYUH TJIOCKOW MOBEPXHOCTH pasnena. OyHaaMeH-
TanbHbIe MU PepeHIInaNIbHbIe YPaBHEHUS IS TNIOCKUX MOBEPXHOCTHBIX CIIOEB WIIH
JIBYX(a3HbIX CHUCTEM B IEJIOM MPU HAIUYHUH IJIOCKOH MOBEPXHOCTHU pas3zena.

5 [Ipumenenne ¢yHIaMeHTATBHBIX TU(GGEPCHIIMATBHBIX YPAaBHEHUH TEPMOIUHAMUKH TI0-
BEPXHOCTH JIsl OMMCAHMSI CBOMCTB I'PaHUIIbI-IAp B OMHAPHBIX CUCTEMaX.

6 [Ipumenenne 0600meHHBIX TU(PEpEeHITUATBHBIX YPABHCHUN TEPMOAMHAMHUKH TOBEPX-
HOCTH JJIs1 OMIMCAHUS CBOMCTB IJIOCKUX TPaHUIl pa3jiesia IByX KOHJICHCUPOBAaHHBIX (a3 B
OMHAPHBIX CUCTEMAX.

7 Hogsie kputepuu MexQa3zHoi aKTUBHOCTH.

8 [ToBepxHOCTHBIE SIBICHHS B OJHOKOMIIOHCHTHBIX HaHOCHCTeMax. PasmepHas 3aBu-
CUMOCTb TOBEPXHOCTHOT'O HATS)KEHUS B CUCTEMAaX C MOJOKUTEIBbHON U OTpULATElNb-
HOM KPUBU3HOW B M30TEPMUUYECKHUX U M300aPHUUECKUX YCITOBUSIX

9 Pa3zMepHasi 3aBUCUMOCTh TEMIEPATYPHI TJIABICHUSI HAHOYACTHUIL

10 Bnustnue HanopasMepHbIX 2P deKTOB Ha 00bEMHBIE U IOBEPXHOCTHBIE CBOMCTBA OMHAp-
HBIX CHCTEM.

4.2 3.1lpakTuyeckue 3aHATHS (CEMUHAPBHI)
Tabmuma 4

NeNe Tema

1 [Ipumenenre TEPMOIMHAMUKHU K TIOBEPXHOCTHBIM CJIOSIM M T€TEPOTE€HHBIM CUCTEMaM

2 TepmonrHaMUYECKHUI METOJT CJI0sI KOHEUHOM ToNMuHbl (MeTo Ban-aep-Baanbca-

['yrrenreiima-PycanoBa)

3 TepmonuHaMuueckuii METO T pasenstonieil moBepxuoctu (meroa ['ud60ca)

JIByxda3Hoe paBHOBECHE MPU HATHMYUH IJIOCKOHM MOBEPXHOCTHU pasena. OyHIraMeHTab-
Hble U depeHnnaIbHble ypaBHEHUS AJIs IUIOCKUX MTOBEPXHOCTHBIX CJIOEB UJIH IByX(a3-
HBIX CHCTEM B 1I€JIOM IIPH HAJIMYUU TUIOCKOW MOBEPXHOCTHU pazjiera.

5 [Ipumenenue ¢yHIaMeHTATbHBIX AU dEepeHINaTbHbIX YPAaBHEHUH TEPMOJMHAMUKY T0-
BEPXHOCTH JIJIsl OMUCAHMSI CBOWCTB TPAHUIIbI-TIAp B OMHAPHBIX CUCTEMAX.

6 [Tpumenenue 00001eHHBIX MU epeHITNATBHBIX YpaBHEHUH TEPMOJAUMHAMUKH TOBEPXHO-
CTH JIJISl ONTMCAHUS CBOMCTB TUIOCKHUX TPaHUIL pa3/ielia IByX KOHJICHCHPOBAaHHEIX (Da3 B Ou-
HapHBIX CUCTEMAX.

7 HoBrle kpuTepun MexQa3zHoiH aKTHBHOCTH.
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8 3aBUCHMOCTD MMOBCPXHOCTHOT'O HATSXKCHUA OJJHOKOMIIOHCHTHBIX HAHOYACTHIL OT pa3dMepa

9 VYpaBHEHUS U30TEPM MMOBEPXHOCTHOTO HATSKEHUSI HA TPAHMIIAX SKUJIKOCTh-11ap, TBEPAOe
TEJI0-TIap U TBEPAOE TEIO-KUAKOCTh B IBYXKOMIIOHEHTHBIX HAHOCHCTEMAX.
10 Pa3mepHo3aBUCHMBIEC AMATrPaMMBbI COCTOSIHMSI B IBYXKOMIIOHEHTHBIX HAHOCHCTEMAX

4.2.4.J1adbopaTopHbie padoThI - (He MPEAYCMOTPEHDI 10 Y4eOHOMY IJIAHY)
4.2.5. CamocTosiTeIbHOE H3YUYEHHE Pa3/1eJI0B AU CUMIIIMHBI.

Tabmua 5

NeNe Bormpocsl, BEIHOCUMBIE Ha CaMOCTOSITEIBHOE H3yUEHNE

pazneina

| IIepBoe u BTOpOE Hauasia TepMoArHaMHUKU. Pa3a. ['eTeporeHHbIe CUCTEMBI.

4 VYpasuenue ['n66ca-/{rorema. AKTUBHOCTH U KO3()(PUIIUEHTHI TEPMOANHAMUYECKON aK-
THBHOCTH KOMIIOHEHTOB.

5 Tumnb! Gpa3oBbIX AUArpaMM COCTOSIHUSL B OMHAPHBIX cHCcTEMax.. MeTOAbI UX MOCTPOCHUS
(9KCTIEPUMEHT, TEOPHs).

7 Kpurepnn noBepXxHOCTHOM aKTUBHOCTH KOMIIOHEHTOB

8 MeskazHas cerperanus ¥ aare3us B MaKpocucremMax

5. OueHouyHbIe MaTepUaJbI VISl TEKYLIEr0 KOHTPOJIS
ycleBaeMOCTH U MPOMeKYTOYHOM aTTecTALMU.
5.1.0neHO0YHbIe MATEPHAJIBI A5 TeKYIIero KOHTPOJISA yCIeBaeMOCTH.
Texymuii KOHTPOJIb YCBOCHUS ITPOrPaMMHOT0 MaTepuaia U IpOMEXyTOUHasI aTTeCcTalus
CTYIEHTOB, U3ydaromux Kypc « TepmoanHaMuka Mek(a3HbIX TPAaHULl B MAKPO- U HAHOCUCTEMAX)
OCYIIECTBIISIETCS B PaMKax OaTbHO-PEHTHHIOBOI CHCTEMBI 00YJaOLINXCs, pa3pabOTaHHOH U
BHeIpeHHOI B pakTuky aearesnbHocTd KBI'Y. Tlonoxenue o 6amipHO-peUTHHIOBOM cUCcTeMe aT-
tectaruu ooydarormxcsi B KBI'Y pasmemnieno Ha caiite kbsu.@mail.ru JlokanpHbIe HOpMATHBHBIC
akThl KBI'Y. TecToBble 3aanus o qucuuiuinie « TepMmoauHaMuka Mex(asHbIX TPaHULl B MaKpo-
¥ HAaHOCUCTEMaXxX» HaXOJATCS Ha caiite open kbsu.ru o amgpecy htt:open.kbsu.ru/moodle/course/
view.php?id=4295 /
OCHOBHBIMU TIETSIMH OAIITBHO-PEHTUHTOBOM CUCTEMBI aTTECTAIMH SBIISFOTCS:
- CTUMYJIMPOBAHHUE CUCTEMATHUUYECKON KOHTAKTHON M CaMOCTOSTEIbHON PaOOTHI CTYACHTOB;
- CHWKEHHE pOoJii CyOBEKTUBHBIX (PAKTOPOB B MPOIIECCE MTPOBEIEHUS aTTECTAlMOHHBIX Me-
POIIPUATHIA;
- TMIOBBIILIEHUE COCTA3ATEIBLHOCTH B 00pa30BaTEIbHOM IPOLIECCE;
- OMpeJIelIeHne PEUTHHTa CTYICHTa B COOTBETCTBUH C €T0 JOCTHKEHUSIMH,
- obecrieyeHne CUCTEMaTHUYECKOI0 KOHTPOJIS KauecTBa 00y4eHHUsl B COOTBETCTBUH C Tpebo-
BaHusAMU DenepanbHBIX TOCYIaPCTBEHHBIX 00pa30BaTEeNbHBIX CTAHIAPTOB BHICIIETO 00pa30BaHUS.
bannbHO-pedTHHIOBasi CUCTEMA aTTECTALIMU CTY/IEHTOB IpEeayCcMaTpUBaeT IPOBEICHHE
KOHTPOJIbHBIX MEPOMPUSITUI MO JTOTUYECKH 3aBEPIICHHBIM OJI0KaM, ITUKJIaM, pa3zesiaM, a TakKe
MIPOMEXKYTOYHAsS aTTecTanus B (hopMe dK3aMeHa W/wid 3adeta (audGepeHIpoBaHHOTO 3aUeTa).
[To nuctunnune «TepmonuHamuka MexQa3zHbIX TPAHUI] B MAKPO- U HAHOCUCTEMaX» MPOBO-
ISITCs OATUTBHO-PEUTHHTOBBIE KOHTPOJIBHBIE MEPOTIPUATHS, BKIFOUAIOIIHIE TPOBEACHUE KOJUIOKBUY-
Ma B YCTHOU popMe U KOMITBIOTEPHBIE TECTUPOBAHKE CTYIEHTOB. B paMkax 6amibHO-pEeHTHHTOBBIX
CHCTEMax aTTeCTal[MH CTYACHTOB IIPEyCMOTPEHbBI MEPBI, CTUMYJIUPYIOLIUE TOCEIIECHUS 3aHITUI
cryaenTamMu. OIeHKa yCTENIHOCTH OCBOEHHUS MPOTrPaMMHOTO MaTepHualia CTyIeHTaMU POBOIUTCS
o MHOTOOANTBEHOM mkasne (100 6.)
Jlns onpenenenus KauecTBa OCBOSHUS 00yUarOUIMMUCS y4eOHOTo MaTepuana Mo Juc-
LUIUIMHE UCIOJIB3YIOTCS CIEAYIOIINE OLICHOUYHbIE CPECTBA, IPUBEACHHbIE HIKE.
| Ne| Omenou- | KpaTkas xapakTepHCTHKA OIleHOYHOro | IIpeacTaBieHHE ONEHOYHOro |
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n/ | Hble cpel- cpeacTsa cpeacrtsa B GoHe

I CTBa

1 | Komn- CpencrtBa KOHTpPOJISI yCBOCHUST yueO0- Bompocsr 1o Temam
JOKBUYM | HOTO MaTepuajia TeMbl (IUAAKTUYECKON

€IMHHULIbI), OPTaHU30BAHHOE KaK y4eo-
HOE 3aHATHE B BHJIE coOeceoBaHue
npenoganaTesis ¢ 00yyaroUMMHUCs

2 | Tect CucteMa cTaHIapTU3UPOBAHHBIX 3a7a- @DoH/1 TECTOBBIX 3a/laHUM pa3me-
HUH, TO3BOJISIONIAs aBTOMAaTH3UPOBATh | IIEHBI HA 00Pa30BaTEIHLHOM
nporenypy u3Mepenus ypoBHs 3Hanuii u | noptaie KbI'Y http://open.kb-
yMEHHH 00y4Jaroierocs su.ru/moodele/course/view.php?

1d=4295/

3 | Motu- LeneBas mogdopka NaHHBIX, XapakTepu- | ['pyImnoBoii »ypHal rmocemnaemMo-
BaIUs 3YIOMIMX Y4eOHYI0 aKTHMBHOCTb U MOTH- | CTH 3aHATHI; )XypHaJ Ipenoja-
(IMyHOCT- | Baluio 00y4JaromuXcs Bares; pedeparsl, 3cce U
HOE OT- JpyTUe MaTepUalIbl
HOIIICHHE)

5.1.1.Kosu1nokBUYMBI
B teuenue cemecTpa mpoBOJATCSA TPU KOJUIOKBUYMa. Bompockl, BEIHOCHMBIE Ha KOJUIOKBUY -

MBI IIPUBEICHBI HUXKE.

Tabauua 6
Ne koar- | Ne TeMa Komne | Dranbl gopmupoBaHus
JIOKBUY- | TeM TEHIW | KOMIeTEeHUHHU; MoKa3aTe-
Ma bl u JIM U KPUTEPUH OLICeHUBA-
(uu¢p | HUA pe3yabTATOB 00yYe-
) HUS
1 Harsxenre u TonnmHa miockoro no- HepBblii 3Tan
BEPXHOCTHOTO CJIOSI.
2 ®opmyna bakkepa Hatskenue uc-
KPUBJICHHOTO CJIOSI.
3 [ToBepXHOCTH HATSKEHMUSL. 3HATB: TCPMHHBI, OHSTHS,
4 dopmyna Komio METO/bI U IPUHIUIIBI TEP-
5 @yHIaMEHTAIIbHBIE YPABHEHUS IS MOZIMHAMHKH - TIOBCPXHOCT-
MTOBEPXHOCTHOTO CIIOS HITU ABYX(a3- HBIX ABJICHIN
HOM CHUCTEMBI C IJIOCKUM MOBEPX-
HOCTHBIM clloeM B audepeHnuans-
HOU (hopMe B paMKaxX METOa CJIOs
KOHEUHOH TOJIIIMHEL T1IK-1 ¥YMerhb: onepupoBaTh
6 TepMoguHaMUYeCKHE MOTEHIMAIIbI TCpMHUHAMH, HOHATHAMH,
IJIOCKOTO TOBEPXHOCTHOTO CJIOS WU MCTOZIaMH 1 PHHIHTIAMHU
IByX(a3HON CUCTEMBI B LIEJIOM C TEPMOZTUHAMIKM Mex(pas-
MJIOCKUM MTOBEPXHOCTHBIM CJIOEM B HOTO CIIO; pemath yeb-
WHTETpalibHON (hopMe B paMKax Me- HEIE 3a7117H 110 0pasiy.
TOJA CJ0SI KOHEYHOM TOJILIHMHBL.
7 VY ienbHbIe TEPMOJMHAMUYECKUE
MOTEHIUANBI IJIOCKOTO TOBEPXHOCT-
HOTO CJI0S B paMKax METOJ1a CJ0s
KOHETHO TOJIHHEL Baagers: TepMuHaMu, 1mo-
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@OyH1aMeHTaIbHBIE YPABHEHUS IS
MMOBEPXHOCTHOTO CJIOS WJTH JIBYX(ha3-
HOW CHCTEMBI C TJIOCKUM TIOBEPX-
HOCTHBIM cJioeM B qudpepeHmans-
Ho# (hopme B pamkax merona I'ub0ca.

HATHSAMHU U METOJIAMH U
NPUHIUTIAMA TEPMOTH-
HaAMHUKH MeX(}a3HbIX Tpa-
HHII

9 TepmoauHaMuyeckue NOTEHIIMAIbI
IJIOCKOT'O TOBEPXHOCTHOTO CJIOSI MU
NBYX(ha3HOU CHCTEMBI B IIEJIOM C
IJIOCKUM ITOBEPXHOCTHBIM CJIOEM B
UHTETpaibHOI popMe B paMKax Me-
tona ['ub6ca.
10 VYV ienpHbIe TEPMOJUHAMUYECKUE
MOTEHLIMAJIbI IUIOCKOTO TIOBEPXHOCT-
HOTO cJiosi B pamkax meroaa ['ub0ca.
11 AncopOrnus.
12 AncopOunonnoe ypaBuenne [ uooca
JUISL IJIOCKOTO IOBEPXHOCTHOIO CIIOSL.
13 VYcnoBust paBHOBECHUS TE€TEPOrE€HHBIX Bropoii 3Tan
CHUCTEM U BHYTPEHHETO PaBHOBECUS
bas.
14 dynnamenTanbhbie ypaBHeHus tep- | 1IK-1
MOJIMHAMUKH [TOBEPXHOCTHBIX sIBJIE- 3HaTh: pyHIaMEHTAJIbHbIE
HUI B MHOTOKOMIIOHEHTHBIX CH- ypaBHEHHS TEPMOJIU-
cTteMax (IMIOCKHUE MOBEPXHOCTH) HaMUKH MexX(Pa3HOTO CIIos,
15 BrIBOI ypaBHEHMS U30TEPMBI 110- [IOJIy4YE€HHBIE METOIOM
BEPXHOCTHOTO HaTshkeHus bariepa- ['ub6ca u MeTobI Ciiost
KyX0OBUIIKOTO 1J1s1 OMHAPHOM CH- KOHEUHOM TOJIIINHLI;
CTeMbI U3 (PyHIaMEHTaIbHbIX
YpaBHEHHUI TEPMOJUHAMUKH MTOBEPX-
Hoctu quddepeHunanbHol Gopme. YMeTh: oayyaTh U aHAIH-
16 BriBOA ypaBHEHUS U30TEPMBI COCTaBa 3MpOBaTh (yHIaMEHTAIb-
MTOBEPXHOCTHOTO CJIOSI JIJIsl OMHApHOMN HBIC YpaBHCHUA TCPMOIH-
cucTeMbl U3 0000IIeHHBIX Tudde- HaMHUKU MEX(a3HBIX ABJIE-
PEHLIMAIBHBIX YPaBHEHUI TepMOaU- HUI{; pemaTh yueOHbIe 3a-
HAaMHKU ITOBEPXHOCTHBIX SIBJICHHUM. Aa4qu o KallMJUIAPHBIM AB-
17 Biusane npuMecu Ha MOBEPXHOCT- JICHUAM, XapaKTEpHbIM B
Hoe HaTspkeHue. Kpurepuii moBepx- TEXHOJIOTHHA TPOU3BOACTBA
HOCTHOM aKTUBHOCTH. M3IeITHIT SJICKTPOHHKHY U
18 CocTaBbl IBYX COCYILIECTBYIOIINX HAHOJ3JICKTPOHUKH;
00BbEMHBIX (a3 B U30TEPMUUECKUX
YCJIOBHUSX B OMHApHBIX CHUCTEMAX.
19 YpaBHEHHE U30TEPMBI COCTaBa
Mex(a3HOTO CJI0Sl Ha TUIOCKOH rpa-
HUIIE pa3jiena IBYyX KOHJCHCUPOBaH- Baajers: merozamu mo-
HbIX (a3 B OMHApHOM cucTeme. Jy4CHHA K aHaIn3a
20 VpaBHEHHE U30TEPMbI MEK(PA3HOTO q’yHﬂaMeHvTaHBHHX
HAaTsDKEHUS Ha TIOCKOM TpaHuIle YpaBHCHUU TEPMOJH-
paszena IByX KOHJICHCHPOBAHHBIX HAMHUKH TOBCPXHOCTHBIX
(a3 B OMHAPHOM CHUCTEME. ABJICHHH, METOIaMH IO~
71 AJTresus CTPOEHHUS U pEIICHUs
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22 CmauuBaHue MOJIETBHBIX 3aJ1a4 10 TO-

23 Pacrekanue. BEPXHOCTHBIM SIBJICHUSIM,

24 BimsiHue manon npumecu Ha BO3HMKAIOIIUX B TEXHO-
Mex(a3Hoe HaTsHKEHUE III0CKOH rpa- JIOTUH MPOU3BOJICTBA MaTe-
HHUIIBI pa3jeiia JByX KOHJICHCUPOBAH- pHUAasoB U U3JICIUI DJIEK-
HBIX (as. TPOHHOU TEXHUKHU;

25 Pacnipenenenue manoi 100aBKy B CTaHJIAPTHLIMU IIPOrpaMM-
TEeTEPOreHHOU CUCTEME C IIIOCKOMN HBIMH CPCCTBaMU
MexazHOI rpaHULIeH. KOMIIBIOTEPHOT'O MOJIEIH-

POBaHMS KANMMJUISIPHBIX

26 26.Kpurepun mexdaszHoii cerpera- spdexros.

02071

27 27 Bnusaue manoi 1o0aBKu Ha pa-
00Ty aare3uu, KpaeBoi yroi cMma-
YUBaHUS U KOY(PPHUIIMEHT pacTeKaHUS
1o ["apkuHCcy

28 28.3aBUCUMOCTh TOBEPXHOCTHOTO Ha-
TSOKEHMSI HAHOYACTHUI[ OT pa3Mepa B
W30TEPMUYECKUX YCIOBHSX.

29 Pa3mepHas 3aBUCHMOCTbH NOBEPX- Tperuii 3tan
HOCTHOTO HATSKEHHUSI HAHOYACTHII 3HATh: METObI BHISBICHHUS
IIpY YCIOBUAX IOCTOSHCTBA JaBJIe- IK-1 U pacCMOTPEHHUS
HUS B MaTpHUIIE. €CTeCTBEHHOHAYYHOM CYIII-

30. Pa3mepnas 3aBUCUMOCTH TTOBEPX- HOCTH Mpo0JieM B 001acTH
HOCTHOTO HATsDKEHHUSI HAHOTIOP. HaHOpa3MepHBIX 3P PeKTOB,

31. | AuddepenunanbHoe ypaBHEHUE OIHU- BO3HUKAIOIIUX IPU IIPOU3-
CBIBAIOIIIEE 3aBUCUMOCTb TEMIIEPATY- BOJICTBE U (DYHKIITHOHUPO-
PHI IUIABJIEHHS OT pa3sMepa HaHOYa- BaHWH W3JICIIUIA 3JIEKTPOH-
CTHI] HOW TEXHUKHU;

32. ®opmyna Tomcona YMeThb: BLIABIISATE U aHATH-

3UpOBATh POIIb HAHO-

33. | Beixon 3a npenesnbl NpuOIHKeHUs P P

MEPHBIX KTOB B

ToMcoHa npu HaXOKJICHUH 3aBU- pasmep dpdexro

mpoleccax aare3uu, cMa-
CUMOCTH TeMIIepaTyphl TUIABICHUS

YUBAHUS U pacTEKaHUS
HAaHOYACTHIL OT pa3Mepa.

MPUMEHUTEIBHO K

34. | YpaBHeHuUE U30TEPMbI MEX(Pa3HOTO

YCIIOBUSIM CO3/1aHUs U
HaTSHKeHMSI Ha TPaHUIE HAHOYACTHUIIBI

(GYHKIIMOHUPOBAHUS U3]Ie-
Y MaTPUIIBIL. . .

JIUH 37IEKTPOHHOM TEXHUKHU;

35. Biusinue HanopasMepHbIX 3P heKToB

Baagers: MeTogamMu
Ha COCTaB U TEMIIEpATypy paBHOBE-
. ONMCaHUs pa3MEPHBIX
cusi B OMHapHOH CUCTEME.
3¢ (heKToB B paMKax Tep-
36. Pa3mepnas 3aBUCUMOCTH cOCTaBa
MOJUHAMUKHA JUCTIEPCHBIX
Mexda3zHOTOo Ci1ost 1 Mex(a3HOTo Ha-
CHUCTEM, MPEeICTaBISIONINX
TSOKEHMSI Ha TPaHULE HAHOYACTULIBI U
. MHTEpeC MPU MPOU3BOJICTBE
MaTpullbl B OMHAPHOHN CHCTEME.
U DKCIUTyaTaluu NpudopoB
W W3ACIHN 3JIEKTPOHHOMN
TEXHHUKHU

MeToanuyeckue PEKOMEHAAIUH 10 MOATOTOBKE K KOJUVIOKBHYMaM
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[Ipu moAroTOBKE K KOJUIOKBHYMaM IO JUCIHILTUHE HEOOXOAMMO HCIIOIH30BaTh COOTBET-
CTBYIOILIME Pa3/iesibl OCHOBHOM U JOMOJIHUTENBHOM JIUTEPATYPhI, PEKOMEHIOBAHHOW JIEKTOPOM Ha
MIEPBOM 3aHATHU MO TUCIHUIUTHHE. 3HAYUTEIHHYIO MMOMOIIb B TIOJrOTOBKE K KOJJIOKBUYMY MOTYT
OKa3aTh 3amucH (KOHCIEKTHI) JEKIUil, KOTOpPbIE MPOBOAMINCEH BO BpEeMs ayIUTOPHBIX 3aHATUH IO
JUCLMIUIMHE. B KOHIE KaXXKA01 TEMBI IO TaHHOW NUCUUIUIMHE CTYJEHTAM MpPeJIaratoTcs
KOHTPOJIbHBIE BOIIPOCHI, KOTOPbIE KPAaTKO pacCMaTPUBAIOTCS MOCIE JEKIUU U 0oJiee JIeTalbHO pa3-
OHMparoTCs Ha MPAKTUYECKUX 3aHATUAX. [Ipy MOATOTOBKE K OYEPETHOMY KOJIOKBUYMY IIEJIeC000-
pa3Ho oOpamatbes K 3TUM KOHTPOJIbHBIM BoripocaM. 1o qaHHOMY Kypcy BecbMa MOJIE3HBIMHU OyayT
CJICTYIOIINE METOUYECKIE PEKOMEH/IAINU B TPEX YACTIX, OMMyOJIMKOBAHHBIC IEKTOPOM B CO-
oTopctBe (Llle63yxoB A.A., [1le63yxoBa M.A.):

1)IToBepxHocTHOE HaTshKeHUe HaHoudactull, Hampuuk, 2017, 60 c.

2)MexdazHnoe HaTsHKEHUE HaHOUYACTHUIL chepruueckoit (hopMbI B COOCTBEHHOM pacIliiaBe,
Hanwuuk, 2017, 42 c.

3)[IoBepxHOCTHASI PHEPIUs HAHOUACTUI] M XapaKTEPUCTUKU T'PAaHUI] pa3jiena B ciayyae Tpex-
¢azHoro paBHOBecHs ¢ ydactueM HaHovacTul, Hanpuuk, 2017, 55 c.

B 3Tux pexomeHganusax, B KOHIE KaX/10il TeMbl, IPUBEIEHBl KOHTPOJIbHBIE BOMPOCHI,
KOTOPBIE COOTBETCTBYIOT BOIPOCAM, BEIHOCUMBIM Ha KOJJIOKBUYMBI.

[Tpu moAroToBKE K KOJUIOKBHYMaM IeJ1ec000pa3Ho 00palaThCcsi K MHTEPHET pecypcaM Mo
JAHHOW JUCHUIUIMHE, KOTOPBIC PEKOMEHIOBAHBI IIPETIOIaBaTeNIeM B Hadaae U3yUCHHs TUCITUTLIN-
HBI.

[Ipu moATroTOBKE K KOJUIOKBUYMY PEKOMEHIYETCS MOCEIICHNE KOHCYIbTAIIHMA, TPOBO-
IUMBIX MpEenoiaBaTesieM, a Takke oopalieHue kK cailty npenoaasarens. Ctynentsl uepe3 Untep-
HET UMEIOT JIOCTYT K Y4eOHO-METOJAMYECKAM HU3JaHMsIM B BEAyIIHX By3ax Poccum.

Kputepuy onleHUBaHHMA HA KOJUIOKBHYMAX

Bo Bpems ycTHOTO ompoca Ha KaKJJOM KOJUIOKBHUYME CTYACHT MOKET MOJTy4uTh 0 15 6a-
noB. [Ipu aToM onieHuBaeTcs :

- BJIAJICHUE TEPMUHAMH, TOHSITUSIMH, TPUHIIUTIAMH TEPMOJIUHAMUKH TUCTICPCHBIX CUCTEM;

- SICHOCTb, YETKOCTb U JOKA3aTEIIbHOCTh U3JI0)KEHHUS OTBETOB Ha BOIIPOCHI;

- CUCTEMHOCTb 3HAHUM, YMEHHUI U HABBIKOB 110 TEME.

[To uroram ycTHOTO OIpoca Ha KOJUIOKBUYME CTYJICHTY BBICTABIISETCS :

a)14-15 Gannos, eciu BiajieeT B IMOJIHOM 00BbEMe ITPOrpaMMHBIM MaTepUaJIOM, BBIHECCH-
HBIM Ha KOJJIOKBUYM, JOCTATOYHO ITyOOKO OCMBICIIMBAET TeMY (pa3zien), MCUEepIbIBAIOIIE OTBE-
94aeT Ha BCE BOIPOCHI, BBIACISET MPU ITOM CaMOe CYIIECTBEHHOE, YMEET aHaJU3UpOBaTh, CPaB-
HUBaET, KJaccupuIupoBaTh, 000011aTh, KOHKPETU3UPOBATH U CUCTEMAaTU3UPOBATH MPOTPAMMHBIHN
MaTepuai, 4eTKO GOPMHUPYET OTBETHI;

0)12-13 GannoB, ecnu BiajeeT yueOHbIM MaTepraioM, BBIHECEHHBIM Ha KOJUIOKBUYM MOYTH
B MIOJTHOM 00beMe (MMEIOTCSI MPOOEbl B 3HAHUSX TOJIBKO B HEKOTOPBIX, 0COOEHHO CIIOKHBIX
BOIIPOCAxX); CAMOCTOSITENILHO U OTYACTH MPU HABOJALIMX BOIPOCAX JACT MOJHOIEHHbIE OTBETHI HA
BOIIPOCHI; HE BCET/Ia BHIICISACT HAaNOOJIee CYIIECTBEHHOE, HE JIOITyCKAET CEPhE3HBIX OIMOOK B OTBE-
Tax.

B)9 — 11 GanoB, eciii BIIaJieeT OCHOBHBIM 00BEMOM 3HAHHUN IO TEMaM KOJUIOKBHYMa,
MPOSIBIISICT 3aTPYTHEHHS B CAMOCTOSTEIILHBIX OTBETAX, JIOMYCKAET HETOYHBIEC ()OPMYITHPOBKH, B
npoliecce OTBETa JOIMyCcKaeT OMMOKH MO CYIIECTBY BOIIPOCA.

r)5-8 0aJIoB, €CIIM HE OCBOMII 00s3aTeIbHBI MUHUMYM 3HAHUH MTpeIMeTa, He CllocoOeH OT-
BETHUTbH Ha BOIIPOCHI JIaXKe MPH JOMOTHUTEIBHBIX HABOSAIINX BOIPOCAX.

J1)ECJIH OTBETHI CTYJCHTA 110 Y4eOHBIM MaTepHaja KOJUIOKBUYMa OIEHHBAIOTCS KOJINYE-
CTBOM OayIsIoB MeHee 4, TO CTyJeHTY BbicTaBisgercs (0 6auios.

5.1.2TecToBBIC 32aJaHUA [0 TUCIHUILJIHHE
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B teuenue cemecTpa TPHKIIbI MPOBOAUTCS KOMITBIOTEPHOE TECTUPOBAHME CTYACHTOB (Ue-
pe3 kaxaoro 1/3 cemectpa).Ha TecTupoBanye BEIHOCATCS OCHOBHBIE BOTIPOCHI, PACCMOTPEHHBIE 32
OTYETHBIN mepuojl. TecToBbIe 3aaHMsI B IIOJTHOM 00BEME IO AUCIUIUIMHE Pa3MENICHEI 110 aIpecy
http://open.kbsu.ru/moodele/course/view.php?id=4295/

OO0pa3ubl TECTOBBIX 33JaHUI MO TUCIHUTLINHE

3aganmne 2.

Bripakenue st MEXaHUIECKOM paboThI JeOopMaIiH MIOCKOTO CI0SI, HEOJTHOPOIHOTO B
HaIlpaBJICHUH, TIEPIICHIUKYJIIPHOM CJIOI0, UMEET BH/]I

l.ow=—PF_ov

2. ow=—P ov+ cow
3. 0w =—P _ow+ gov
4. ow=—voP, + woc
3amanue 4.

D¢ dekTrBHAS TOJNIUHA TOBEPXHOCTHOTO CJIOS

l.oHa 1 Ta e JUIs PU3NIecKOi CUCTEMBI HE 3aBUCUMO OT TOT'0, KAKOE CBOMCTB 3TOM cHU-
CTEMBI pacCMaTpPUBAETCS.

2.ompenensiercss 10 KOHKPETHOMY CBOWCTBY U SIBJISIETCSI, BOOOILE TOBOPSI, Pa3INUHOM JIs
Pa3HBIX CBOMCTB CUCTEMBI

3.ompezensercs TOAbKO BHEIIHUMHU ITapaMeTpamMu

4.sBysieTCs MapaMeTPOM COCTOSIHUS

3amanmue 6

J171 I0CKOM TpaHuIlbl CIIPAaBEIIMBO BBHIPAYKEHUE

1.P" =P = 20

I

2. P = pi
3. Py p ==

4 P p— 20
B
3aganue 8.
. 20
Beipaxkenune 77 — P = h HMEET MECTO JUIA
1 .2KBUMOJIEKYISIPHOM pa3aestoniel TOBEPXHOCTH
2.MOBEPXHOCTH HATSKEHUS
3.pa3aensone NOBEpXHOCTH HYJIEBON KOT€3MOHHON SHEPTUU
4.paznensoniel MOBEPXHOCTH C HyJIEBOM N30BITOYHON CBOOOIHOM SHEPTrUn
3aganne 32

B meTone ['m66ca cripaBeyInBo CIEMYIONIEE COOTHONIEHUE IS M30BITOUYHBIX BETHINH
1.G=TS+ow-> uN,

2. G=2uN,
3 G=0cw+ > u N
4. G =—ow+ >u \

3amanue 45
B BbIpakeHnU, CBS3BIBAIOIIEM 3HAUYCHUS a0COTIOTHOM aIcOPOIIUH Ha JABYX pPa3eiIstoIInX
MMOBEPXHOCTSX, BEJIMYMHA /\ O3HAYaeT :
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1.ancopOIHI0 KOMITOHEHTA Ha COOTBETCTBYIOIIEH Pa3IesIONIeii TOBEPXHOCTH
2.paccTosTHUE MEXKIY Pa3IesSIOMUMU MTOBEPXHOCTSIMHU

3 XMMUYECKUN NTOTEHIIHA

4.MOBEPXHOCTHOE HATSHKEHUE

3aganue 46
AOGcomoTHas acopOIus 1-T0 KOMIIOHEHTA MPU CMEIIIEHUU Pa3IeISIIOIICH MOBEPXHOCTH B
npejienax NepexoJHOro a0 U3MEHSETCS :
1.mo morapudMUUECKOMY 3aKOHY
2.10 JIMHEMTHOMY 3aKOHY
3.MpONOPIUOHAIIBHO KBAJPATy CMEIICHUS
4.1M0 3KCIOHEHIUATbHOMY 3aKOHY
3ananmue 85

VpaBHEHHE H30TEPMBbI TIOBEPXHOCTHOTO HaTsDKeHUs batiepa-XKyXoBHIIKOTO [UIs yCIIOBHS
A ~1Inx,

RT X
l.o0=0, ——In—
o ow, X7

RT . x
2.0=0, +—In——
@, X

RT . «a
3.0=0, +—i“:.-—....

UJ..- a

RT ., a
4. 0=0, ——In——
@, d
3aganue 105
J171s1 MOBEPXHOCTHO-aKTHBHOTO BEIIECTBA (TIEPBbIii KOMIIOHEHT) CIIPABEIIMBO BHIPAKECHHE
(x,.x,”" - KOHIIEHTpAIKs IEPBOTO KOMIIOHEHTA B 00BEME U HA TIOBEPXHOCTH)
Lx” <x  2.x7 <<x 3. x,7 =x, 4. x"" > x
3apanue 142
Pabora aaresuu BeIpakacTcs B BUJIC
LW=c"-c""-c" 2.W=0"+c" +c"
3W=c""+c" - 4 W=c""+c" 25"
3aganue 150
Koadunuent pacrexkanus no ['apkuncy BeIpakaercsi B BUIE
1.K, =0, —0, -0, 2. K =0, +o, -0,
3.K =0, +0, - 20, 4 K, =0, -0, -0,
3amanme 212

®opmyna OctBanpaa-OpoliHuIMXa U1 pACTBOPUMOCTH MEJIKMX YaCTHUIl B MaTpULIE UMEET

BUJT
L.x"(r)y=x"" Cxp‘ el W
\

’RT

2. x 7 (r)y=x"" cxp‘ — J
 rR1T

. 20V )

3. X7 (r)=x""exp ———— ‘

\ ]"RT J
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" o 20V
4. x"(r)=x""exp - ———
\ RT

MeTonnyeckne peKOMeHIAINM 110 MOATOTOBKE K TeCTUPOBAHUIO

OcHoBHBIE peKOMEHIAINH, N3TI0’KEHHBIE BhIIIE /U1 TOJTOTOBKU K KOJUIOKBUYMaMm, OCTaroT-
Csl B CWJIC U JUTSI TIOJTOTOBKU K TECTUPOBAHHIO (MCIIOIB30BAHUE PEKOMEHIYEMOU JIUTEPATyPhl, KOH-
CIIEKTOB JIEKIIUH, METOANYECKHE YKa3aHUsl, UHTEPHET-PECYpPChl, KOHCYIbTAIIMH Y TPENo1aBaTeNsl 1
ap.).

CryneHTaMm, U3y4aroluM JaHHBIN KypC, MPeI0oCTaBIIAETCS BOZBMOXXHOCTh MHOTOKPATHOTO
pelIeHHs TECTOBBIX 3a/IaHUI 1 TIOJTYYHUTh OLIEHKY YPOBHSI CBOMX 3HaHMU. B TeueHnu e cemectpa
CTYIEHTBI TPUKIBI TECTUPYIOTCA 10 AucHUIUIMHE (depe3 kaxaas 1/3 cemectpa). CTyaeHTHI UMEIOT
BO3MOXHOCTbB, TIOCJIE€ TPOLEAYPHl PETUCTPALNMHU, MPONUTH OHJIAIH - TECTUPOBAHUE, B TOM YHCIIE B
pEeXHME CaMOKOHTPOJISL.

Kpurepun ¢popmupoBanus ouneHok (0a/1J10B) 110 TECTOBbIM 3a1aHUSIM.

[To pe3ynbTaTam Kaxa0ro TECTUPOBAHMSI CTYACHT MOKET MOJTY4YUTh 10 5 6amioB (Bcero 15
0aJIOB B TEUCHUE CEMECTPA).

[Tpu 5TOM CTyIEHTY BBICTaBIISIETCSA:

5 6amnoB npu npaBuiIbHOM BhIoaHeHHH 91-100% 0T 001IIeT0 Ynciia TECTOBBIX 3a/IaHUH,

4 6anna pu 81-90%

3 6amna mpu 61-80%

2 Gamnna npu 36-60%

[Ipu KonmvecTBe MPaBUIIBHBIX pelIeHuil MeHbIre 36% OT 00IIero Ynciia TeCTOBBIX 3aJJaHui
CTYJCHT He TosTyyaeT 0asuioB.

Kputepun olleHUBAHNA MOTHBANMYU (JUYHOCTHOIO OTHOIIEHUS)

B TeueHue cemecTpa TprKABI (Uepe3 KaxkI0e TPETh CEMECTpa) MPOBOAUTCS OLICHUBAHUE
MOTHUBAIMH (JINYHOCTHOTO OTHOIIEHHS) 00yYaroIIerocsi K OCBOCHUIO POrpaMMHOTO MaTepHaa 1mo
mucruruinHe. [Ipr 5TOM CTYZIEHT MOXKET MOJTYYUTh COOTBETCTBEHHO 3,3 1 4 O6aioB (Bcero 10 Gan-
JIOB 3a ceMecTp). basuibl BhICTaBISAIOTCS MPEIo1aBaTeIeM ¢ y4eTOM y4eOHOM aKTUBHOCTH 00y-
YaromIerocs, B TOM YHCIIe CBOEBPEMEHHOTO BBIIOJIHEHUSI KOHTPOJIBHBIX MEPOIPHUITHIA, IO UTOTaM
KOHTaKTHOH paboTHI ¢ IpenojaBaresieM, npeacTaBieHne pedeparoB, 3cce U IPyrux MaTepruaioB
MPenoaaBaTesio.

[Tocne xaxnoro sTana (Bcero 3) 6aIbHO-PEUTUHIOBOM aTTeCTAllMK MPENOo1aBaTeNlb MPH-
HUMAET peIIeHNE O BHICTABICHUN YyKa3aHHBIX 0ayuioB (3,3 1 4 1o NpUHIUITY 3a4TEHO - HE3aUYTEHO
0e3 mepexoja K MCHBIIUM ¢ pam).

5.2.I1pome:xkyTouHAasi aTTeCTANMS

IIpumepHBbIii TepedeHb BONPOCOB, BBIHOCUMbIX HA IK3aMeH

no aucuumInHe (MmoayJs) (koarposmpyembie komneteHuu OINK-1, TTIK-1)

1.HaTskeHue U TOJIIIHUHA TUIOCKOTO MOBEPXHOCTHOTO ciod. opmyna bakkepa
2.Harsxenne uckpupneHHoro cios. [ToBepxHocTs HaTsDkeHud. @opmyna Konmo
3.®yHaaMeHTaIbHbIE YPaBHEHUS JIUIsl IOBEPXHOCTHOTO CJI0S WK IBYX(ha3HOM2 cHCTEMBI C II0c-
KHM MTOBEPXHOCTHBIM clioeM B nuddepeHnnansHoi popMe B paMKkax METo/a a0 KOHEYHOH TOJI-
IIWHEI.
4. TepmoauHaMHUeCKHe MOTEHIMANBI TUIOCKOTO MTOBEPXHOCTHOTO CJI0S WM JBYX(a3HON CUCTEMBI B
IIEJIOM C TUTOCKHM MTOBEPXHOCTHBIM CJIOEM B MHTETPAIBHOM (popMe B paMKax METOa CJI0si KOHEY-
HOW TOJIILUHEL.
5.Y nenpHbIE TEPMOAMHAMHYECKHIE MTOTEHIIAIBI TUIOCKOTO MOBEPXHOCTHOTO CJIOS B paMKaX METo/1a
CJI0S1 KOHEUYHOU TOJIIUHBI.
6.OyHIaMeHTaTbHBIE YPABHEHUS ISl IOBEPXHOCTHOTO CJI0S MIIM IBYX(Da3HOM CHCTEMBI € TUIOCKUM
MMOBEPXHOCTHBIM ciioeM B nuddepernuanbaoi hopme B pamkax metona ['mb0ca.
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7. TepMoIMHAMUYECKHE TTOTEHIIMABI TNIOCKOTO TIOBEPXHOCTHOTO CIIOSI WIIH ABYX(a3HOH CHCTEMBI B
LIEJIOM C IJTIOCKUM MOBEPXHOCTHBIM CJIOEM B MHTErpajbHOM popme B pamkax meroaa ['ub6ca.

8.Y nenpHple TEPMOAMHAMUYECKNE TOTEHIIUAIIBI TUIOCKOTO IIOBEPXHOCTHOI'O CJIOS B paMKaxX METoJa
I'uG6ca.

9.Ancopbuus. AncopouroHHoe ypaBHeHue ['nb06ca 1uist MI0CKOro MOBEPXHOCTHOTO CIIOS.
10.YcnoBust paBHOBECHsI T€TEPOTreHHBIX CHCTEM U BHYTPEHHETO paBHOBecHs ¢a3.
11.®ynnameHTalIbHBIE YpaBHEHUS! TEPMOJIMHAMUKH TOBEPXHOCTHBIX SIBICHUN B MHOTOKOMITOHEHT -
HBIX CUCTeMaXx (IJIOCKHE MOBEPXHOCTH).

12.BbIBOJ1 ypaBHEHUS U30TEPMBI IOBEPXHOCTHOTO HaTsbkeHUs batnepa-XXyxosuikoro s Ounap-
HOM cucTembl U3 pyHAaAMEHTAIbHBIX YPaBHEHUH TEPMOJMHAMHUKHI MOBEPXHOCTH U depeHrans-
HOU opme.

13.BbIBoJ1 ypaBHEHUSI U30TEPMBI COCTaBa MOBEPXHOCTHOT'O CJIOS AJ11 OMHAPHOM CUCTEMBI U3
00001meHHBIX TU(PepeHINaTbHBIX YPaBHEHUN TEPMOJUHAMUKY TOBEPXHOCTHBIX SBJICHHIA.
14.BausiHre mpyuMecH Ha MOBEPXHOCTHOE HaTskeHue. Kputepuii moBEpXHOCTHOM aKTUBHOCTH.
15.CocraBbl ABYX COCYIIECTBYIOIIMX OOBEMHBIX (a3 B U30TEPMUUECKUX YCIOBHIX B OMHAPHBIX CH-
cTeMax.

16.YpaBHEeHHE H30TEPMBI COCTaBa MEK(A3HOTO CIIOS HA TIOCKOHM rpaHulle pa3zesa IByX KOHJICH-
CHUpPOBaHHBIX (a3 B OMHAPHOM cHUCTEME.

17.YpaBHeHne U30TEPMBI MEXK(PA3HOTO HATSHKEHUS HA TUIOCKOW I'PaHMIIE Pa3Jiena ABYX KOHICHCH-
poBaHHBIX (pa3 B OMHAPHOU CHCTEME.

18.Aare3usi, CMaYuBaHUE U PACTEKAHHUE.

19.Bausinue manoii mpuMecu Ha Mex(a3zHoe HaTSKEHHE MII0CKON TpaHUIlbl pa3zena ABYX KOHJICH-
CHPOBAHHBIX (a3.

20.PacnipeneneHue Manoi 100aBKH B TETEPOT€HHOM CHCTEME C TUIOCKON Mex(a3HOM rpaHUIIeH.
Kpurepun mexdasnoii cerperamuu

21.Bnustaue manoi 700aBKu Ha paboTy aare3uu, KpaeBou yroj cMauuBaHus U KodhuIueHT pac-
TEeKaHus 1o ['apkuHCy

22.3aBUCHUMOCTh TOBEPXHOCTHOT'O HATSKEHHsI HAHOYACTHUI] OT pa3Mepa.

23.Pa3MmepHas 3aBUCUMOCTD [TOBEPXHOCTHOT'O HATSKEHUSI HAHOYACTHIL ITPH YCIOBUAX MOCTOSIHCTBA
JIaBJICHUS B MaTpPHUIIE.

24 Pa3MepHas 3aBUCUMOCTb [TIOBEPXHOCTHOT'O HATSYKEHUSI HAHOIIOP.

25. luddepennmanbHoe ypaBHEHHE OMUCHIBAIOIIEE 3aBUCUMOCTh TEMIIEPaTyphl IIABJICHUS OT
pa3Mepa HaHOYaCTHUI]

26.Dopmyna TomcoHa

27.Bbixon 3a npeaensl npuodamkeHnus ToMcoHa NpU HaX0XKJIEHUHU 3aBUCUMOCTH TEMIIEPATYPhI
IUTaBJICHUSI HAHOYACTHUIL OT pa3Mepa.

28.YpaBHEHHE U30TEPMbI MEK(DA3HOTO HATSDKCHUS HA TPAHUIIC HAHOYACTHUIIBI U MATPHUIIBL.
29.BnusiHue HaHopa3MepHbIX 3¢ (HEKTOB HA COCTaB U TEMIIEpaTypy paBHOBECHs B OMHApPHOIL cu-
CTEME.

30.PazMepHast 3aBUCUMOCTB COCTaBa MeX(a3HOTO CJIOS U MeK(a3HOTrO HATSKEHUS HA TPaHUIIe
HAHOYACTHUIIBI M MAaTPUIbl B OMHAPHOU cUCTEME.

MeToanyeckne peKOMeHIAMM 110 IOATOTOBKE K NMPOLEAYPe 0CYIIeCTBIACHUS
IPOMEKYTOYHOM ATTeCTAIUM.

B KBI'Y neiicTByeT O0auibHO-PEHTHHIOBAsI CHCTEMa aTTeCTallK CTyJAeHTOB. O1leHKa
YCIEIHOCTH OCBOEHHS IPOrpaMM IO JUCLMILIMHAM OCYILECTBIISETCS B X0/1€ TEKYILETO (B TOM
yuciie pyOeKHOro KOHTPOJIS), a TAKXKe MPOMEKYTOUHON (CeCCHOHHOM) aTrTecTtanuu . B xoze Teky-
el arTecTauyy (BbIMOJIHEHUE HHANBUAYAIBbHBIX KOHTPOJIBHBIX 3a/laHUM, TECTUPOBAHUE, KOJI-
JIOKBUYMBI U JIp.) IPOBOAUTCS KOHTPOJIb YCBOCHUS MPOTPaMMHOI0 MaTepuaja 1o TeMam, pasze-
J1laM ¥ COBOKYITHOCTH BOIIPOCOB IO JUCHMILIMHE. Bo Bpems Takoil aTTecTaluu MpenojaBaTesib olle-
HUBAET B KaKoi Mepe 00ydaroluiicss U3yuni 3alIlaHUPOBAHHYIO K IPOBEPKE YaCTh IPOrPaMMBI 10

20



JUCIUIUTMHE ¥ HACKOJIBKO JIETATbHO 3HAET MOCTAHOBKY 3a7auM (BOIPOCA), HAMEUEHHBIH TIaH
pelIeHus: ATON 3a]a4ui, BHIBOJI OCHOBHBIX COOTHOIICHUH (hOpMyIl, ypaBHEHHIT) U MOXKET Mpo-
BOJUTH UX aHAJIU3.

Ha sx3amene, npeaycMoTpeHHBINH pabouuM y4eOHBIM IJIAHOM U NPOBOJUMBINA B COOTBET-
CTBUHM C KaJICHAAPHBIM IPapHKOM BO BPEMsI CECCHU, IPOBEPSETCS CHOPMUPOBAHHOCTH 3HAHUIMA
HHTET'PAJIBHOI'O xapakTepa 1o AUCHUILIMHE B 1IeJ0M. Takol Moaxo/1 B IPOBEACHUU dK3aMe-
Ha (IPOMEXYTOUHON aTTecTaluu) TpedyeT COOTBETCTBYIOLIECH (HOPMYITUPOBKU BOIIPOCOB, BHIHO-
CHUMBIX Ha 7K3aMeH. Ha mpomexyTtounyro aTrTecTanuio B popme sk3amena B KbI'Y orBogutcs 30
6amtoB u3 100 BO3MOXKHBIX 0AJUTOB MO TUCITUILIMHE B CEMECTPE.

Kputepun onieHuBaHus Ha dK3aMeHe

[To nToram sK3aMeHa CTyJIEHTY, U3 MAaKCUMAJIbHOTO KOJIMYECTBA 0alIOB, KOTOPOE COCTaB-
sset 30, BEICTaBIsACTCS

1)ot 27 no 30 GamioB, eciid BiaJeeT MPOTPAMMHBIM MATEPHAIIOM 1O AWCIUILIMHE B ITOJI-
HOM 00beMe; JOCTaTOYHO IIYOOKO OCMBICIIMBAET AUCLUILIMHY, UCUEPIBIBAIOIIE OTBEUAET Ha BCE
BOIIPOCHI; YMEET aHAJIM3UPOBATh, CPABHUBATH, KJIacCU(UIIPOBATH, 0000IaTh, KOHKPETU3UPOBATh
Y CUCTEMAaTU3UPOBATh U3YYEHHBIH MaTepuall, yCTaHABIUBATh IPUYNHHO-CIIEICTBEHHBIE CBS3H; YeT-
KO ()OPMHPYET OTBETHI;

2)oT 24 no 26 6ayIoB, €Cu BIaJAEET MPOTPAMMHBIM MAaTEPHAIIOM ITOYTH B TIOJTHOM O0BbeME
(MMeroTCst MPOOETBI TOJIBKO B HEKOTOPBIX OCOOCHHO CIIOKHBIX Pa3/eliax); CAMOCTOSTEIHHO U OT-
YacTU MPU HABOSIIKX BOMPOCAX JIaeT MOJHOLIEHHBIE OTBETHI Ha BOIIPOCHI; HE BCET/A BbIACISET
HauboJIee CyIIeCTBEHHBIC, HE JIOMYCKAeT BMECTE C TEM CEPhE3HBIX OIMMUOOK B OTBETAX;

3)ot 15 no 23 GamoB, eciu BiIajieeT OCHOBHBIM 00BEMOM MPOTPAMMHOI'0 MaTepHraa 1o
JUCIUIUTMHE; TIPOSBIISIET 3aTPYHEHUSI B CAMOCTOSITEIbHBIX OTBETaX, ONEPUPYET HETOUHBIMU
(dbopMyIMpoBKaMH; B MPOIECCEe OTBETOB JOMYCKAET OLUIMOKH 10 CYIIECTBY BOIPOCOB.

B ciyvasx, korga o0ydaromuiicsi He 0CBOUI 00s3aTeNIbHBIA MUHUMYM MIPOTPAMMHOT'O Mate-
puaJia mo JUCIUIUIMHE, HE CITIOCOOCH OTBETUTH HA BOIIPOCHI JaKe MPH JTOTIOIHUTEIbHBIX HABOIS-
IIMX BOTPOCax, BeicTaBisieTcs: ) 6aymios.

6.MeToanyeckue MaTEPUAIbI, ONIPeeAAIONINEe POUEAYDPbI OLCHUBAHUS 3HAHWN, YyMe-
HMii, HABBIKOB U (WJIN) ONBITA 1eSITeTIbHOCTH

OcHOBHbBIE MPOLETYPHI IO OLIEHKE 3HAHUN, YMEHUN U HaBBIKOB 10 nucuuiuinae « Tepmoau-
HaMUKa MeX(a3HbIX TPAHUI] B MAKPO- H HAHOCHCTEMAX», OCYIIECTBIISIOTCS B COOTBETCTBHH ¢ [1o-
JoxkeHueM o 6arbHO-peituHroBoi cucreme (bPC) arrecranuu oby4daromuxcs mo oopa3oBaresb-
HBIM [IPOTPAMMaM BBICIIIET0 00pa30BaHUS — MPOrpaMM OakaiaBpuaTa, MPorpaMM CIEIUAINTETa H
nporpamMm maructparypsl Kabapauno-bankapckoro rocyjapcTBeHHOTO YHUBEpcUTeTa UM. X. M.-
bepbekona (kbsu@mail.ru Jlokansubsie HOpMaTuBHbIE akThl KBI'Y).

B ITonoxxenun o BPC onpeneneHs :

- BUJIBI ¥ (JOpPMBI aTTEeCTaINH,

- IOPSIIOK JOITyCKa U MPOXO0KISHUS MPOMEKYTOYHON aTTeCTalluy,

- oTpaboTKa TeKyIeH, pyOeKHOM, TPOMEXYTOUYHON aTTECTallMu U OTYUCIICHHE U3 00pa3o-
BaTeIbHON OpraHU3alllu,

- IOPSIIOK OpraHU3alMK, MPOBEACHUS U MPEICTABICHUS PE3yIbTAaTOB OAJIIbHO-PEUTHUHIO-
BBIX MEPOIPUITHIA,

- OpraHu3aius KOHTPOJIS MPOBEICHUS OATUTPHO-PEUTHHTOBBIX KOHTPOJIBHBIX MEPOIIPUSITHIA,

- 0COOEGHHOCTH OpTaHMU3AIMK U MIPOBEICHUS OATUIbHO-PEUTUHTOBBIX KOHTPOJIBHBIX Me-
POTPUSITHIA 111 UHBAJIUOB U JIULl C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 310POBBS,

- ohopmIieHHE, YUET U XpaHEHHUsI HOPMATUBHOM JTOKYMEHTAIIUU.

B npunoxenusx [TomosxeHus: mpuBeIeHbI 00pa3Iibl BEIOMOCTH yUeTa pe3yIbTaTOB TEKY-
1iero 1 pyoeKHOro KOHTPOJI yCIIEBAeMOCTH, a TAaK)Ke 3a4€THOM U SK3aMEHAIIMOHHOW BEIOMOCTH.

Tabauna 7

PCSYJ'IBTaTBI OCBOCHUA y‘le6H0fI JUCHUILIMHBI, IIOJJICKAIINEC ITPOBEPKE
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Pe3ynbTarel 00yueHus
(KOMTIETEHITUH )

OCHOBHBIE TIOKA3aTENN OIEHKU
pe3yJbTaTOB O0YUYECHHUS

Bup onienounoro marepu-
aia

MK-1

CrnocoOHOCTh CTPOUTH MPO-
cTeiiue pu3ndecKue u
MaTeMaTHYeCKUe MOJIEIH MPU-
O0pOB, CXeM, YCTPOICTB U
YCTaHOBOK 3JIEKTPOHUKH U
HAHORJIEKTPOHHUKH pa3IHy-
HOTO ()YHKIIMOHAJIBHOTO Ha-

3HaTh:

@DyHAaMeHTaIbHbIE YPAaBHEHUS
TEPMOJAMHAMUKH MTOBEPXHOCTHBIX
SBJICHUH B MaKpO- U HAHOCUCTEMAX
JUISL OUCaHUsI (MOJIETTUPOBAHUS)
MeK(a3HbIX MPOLIECCOB, BO3HU-
KaloIlUX MPU IPOU3BOJACTBE U IKC-
IUTyaTaluy U3Jeuil 3JeKTPOHUKN

OneHouHbIe MaTepUabl
JUTSI IPOBEJICHUS KOJI-
nokBuyMa (pazaen 5.1.1,
TECTOBBIE 3aJJaHHsI pa3Jien
5.1.2).

OneHoyHbIe MaTepUabl
JUISL IPOMEKYTOYHOM aT-
TecTauu (paszaen 5.2)

3HA4YCHMHs, a TAKKE UCII0JIb30-
BaTb CTaHAAPTHBIC ITPOrpaMM-
HBIC CPEACTBA UX KOMIILIOTCP-
HOT'0O MOJCJINPOBaHUA

Y HAHODJICKTPOHUKH.
YMmeTh:

Hcnonp3oBatk GyHIaMEHTAIBHBIC
ypaBHEHUsI TEPMOJIUHAMUKH T1O-
BerHOCTHLIX 5[BJ'I€HI/II>1 11 MOJIC-
JTUPOBaHUS MEX(a3zHBIX MpoIlec-
COB, BOGHHUKAIOIMUX HpI/I HpOH?;BOI[-
CTBE U AKCIUTyaTalluy U3AEIUI
BJIGKTpOHI/IKI/I 158 HaHOBJ'IeKTpOHI/IKI/I
Baagers:

I[OCTI/DKGHI/H[MI/I TepMOI[I/IHaMI/IKI/I
MOBEPXHOCTHBIX ABJICHUA B Makpo-
Y HAHOCHCTEMAX ISl MOAEIUPOBa-
HUS (B TOM YHCJIE KOMITBIOTEP-
HOT0) MeX(a3HbIX MPOIECCOB MPU
MIPOU3BOJCTBE U SKCIUTYaTalUU U3-
I[CJ'II/II\/'I BHCKTPOHI/IKI/I 1 HAHOJBJICK-
TPOHUKH

OcHOBHBIMU 3TanaMu (HOPMUPOBAHUS KOMIIETEHIIUH MPU U3YUYCHHUH CTYACHTAMU JHC-
LUTITAHBI SIBISIETCS TIOCIIEIOBATEIFHOE (POPMUPOBAHUE PE3YJIHTATOB 00YUEHUS 110 AUCIUIUINHE.
PesynpTar aTtTectaniuu 00ydarolmuxcs Ha Pa3IndHbIX 3Tanax GopMupOBaHUS KOMIIETEHIIUH TOKa-
3bIBAET YPOBEHb OCBOCHUS KOMIIETEHINM oOyyatomumucs . B [Ipunoskenuu 2 npuBeeHbl KpuTe-
pHUU OLICHKM KaueCTBa OCBOCHHUS IMCUHUILIMHBI U ONKUCAHUE MTOKA3aTeNe U KPUTEPUEB OLICHUBaHUS
KOMITETCHIIMM Ha Pa3IMYHBIX dTanax ux GOpMUPOBAHHUS.

7. YueOHO-MeTOANYeCKOEe o0ecnedyeHne I CIHIIIHHbI

7.1 OcHoBHasi JIuTepaTypa

1.PycanoB A.N.®a3oBble paBHOBECHS W NMOBEPXHOCTHBIE siBIeHUS, JI., Xumus, 1967, 388 c.

2.PycanoB A.U. Jlekuuu no repmoauHaMuku nosepxHocreit, Cankr-IlerepOoypr-MockBa-
Kpacnonap, 2013, 240 c.

3.1lIeG3yxoB A.A., Ille03yxoBa M.A.

1)IToBepxHOCcTHOE HaTsKeHUe HaHoudactul, Hampuuk, 2017, 60 c.

2)Mexdaznoe HaTsHKEHUE HaHOUYACTHUIL chepruyueckoit (hOopMbI B COOCTBEHHOM pacIliiaBe,
Hanpuuk, 2017, 42 c.

3)[loBepxHOCTHAST SHEPTHsl HAHOYACTHUIL U XapaKTEPUCTUKHU TPAHUIl pa3jieia B CIydae TPexX-
¢dazHoOTO paBHOBECHs C yyacTueM HaHouacTuil, Hampuuk, 2017, 55 c.

4)da30BbIc paBHOBECHS B OJJTHOKOMIIOHEHTHBIX CHCTEMaX [ DIEKTPOHHBIN pecypc] : yaeOHoe
nocob6ue / I'.B. bynunoposa [u 1p.]. — DnekTpoH. TekcToBble JaHHbIe. — Ka3anb: Kazanckuii Ha-
IMOHATBHBIA UCCIIEIOBATEILCKUN TEXHOJMOTUUeCKuil yauBepcuret, 2014, — 93 ¢. — 978-5-7882-
1550-1. — Pexwum noctyna: http://www.iprbookshop.ru/63525.html
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Mocksa, 2010, ¢ 78-105.

1378.
186.

395.

cusi)

4.9BC KBI'Y — http://lib.kbsu.ru/Elektronic Resources/Elektronic Library.aspx/ .

7.2 JlonoJIHMTEIbHAA JIUTEPaTypa
1. Pe3a Bakunu-Hemxan. Hanorepmoaunamuka. B kaure «Hanonayka 1 HaHOTEXHO-
JIOTUH. DHIMKJIONEIUS CUCTEM JKU3HeoOeceueHus», n3-Bo FOnecko, EOLS, Maructp-nipec.

2. PycanoB A.U. Tepmonunamuueckue ocHoBBI MexaHoxumuu CI16, Hayka, 2006, 221 c.
3.MopaueBckuii A.I'. ®usnueckast xumusi. [IoBepXHOCTHbBIE SIBJIEHUSI U JUCIIEPCHBIE CUCTEMBI.
Cankr-IletepOypr-MockBa-Kpacuoaap, 2015, 160 c.
4. JIsBoB IL.E., CBeryxun B.B. ®u3uka tBepaoro tena, 2014, 1.56, Bein.9 c.1825-1833.
5.1lIe63yxoBa M.A., I1le63yxoB A.A. ®usuka tBepaoro tena, 2017, 1.59, Bbim.7, ¢.1368-

6.11Ie63yxoBa M.A., I1le63yxoB A.A. ®usuka tBepaoro tena, 2018, 1.60, Bbim. 1, ¢.180-

7. llle63yxoBa M.A., I1le63yxoB A.A. ®usnka TBepaoro tena, 2018, 1.60, Beim.2, ¢.390 -

8.http://www.consultant.ru//
9. http://www.garant.ru
7.3 llepuoguyeckue U3IaHus
1.XKypnan «IloBepxHOCTb. PEHTreHOBCKHE, CUHXPOTPOHHBIE U HEUTPOHHBIE HcciaenoBanus» (Poc-

2. MexayHapoaHbIH )KypHAI « Sur/ace  Sciencey (Fonmanams).
3.Komnounnsiit sxypuan (Poccus).

4.®dusuka tBepaoro tena (Poccus)

7.4 UnTepHeT-pecypchbl

1.http: //www.uksaf.orq/
2.http://www.omicron.de/en/home
3.http://www.rusnanonet.ru/equipment/
4.http://www.nanoobr.ru/training/courses/detail.php& ELEMENT ID=769
5.9BC IPR books (www/iprbookshop.ru), mumnen3nonnsiii gorosop Ne2749/17 ot
20.03.2018 .
6.9bC «Koncynprant cryaenta» (Jorosop Nel22 CJI/09-18 ot 17.09.2018 1.)
7.CoBpeMeHHbIe TPodheccCHOHATbHBIC 0a3bl TaHHBIX

Ne Haumeno- Kparkas xapakrepucTuka Anpec YcaoBus
n/n BaHMe JJIeK- caiTa aocTyna
TPOHHOIO pe-
cypca
9B PI'b DJEeKTPOHHBIEC BEPCUU http:/www.dis- ABTOpH30-
885898 nonHbIX TEKCTOB nuccepTanuit s.rsl.ru BAHHBIN JOCTYII
u aBTopedeparoB u3 ¢ponma Poc- 13 OUOIMOTEKH
CHIICKOI rocyapcTBEHHON OMOIHoOTE- (x. 112-
KU1 113)
«Web of ABTOpUTETHAs OJUTEMATHYE- http:// Hoctyn no
Science» ckas pedepatuBHO-OMOIMOTpaduUe- www.isiknowle [P-agpecam
(WOS) CKasl U HayKoMeTpuyeckas 6a3a JaH- dge.com/ KbI'Y
HBIX, B KOTOPOW UHAEKCUPYIOTCS OKO-
710 12,5 ThIC. )KYpHAIIOB
Sciverse PedeparuBnas u ananutuueckas Hoctym o
Scopus u3- 0a3a TaHHBIX, cOAepKaIIas http://www.s- [P-agpecam
JaTeNbCTBA 21.000 penieH3UpyEMBIX KYp- copus.com KbI'Y

«Onb3eBup. Ha-

HanoB; 100.000 kuwur; 370 KHIKHBIN
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http://www.scopus.com/
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://www.diss.rsl.ru/
http://www.diss.rsl.ru/
http://www.nanoobr.ru/traininq/courses/detail.php&%20ELEMENT_ID=769
http://www.rusnanonet.ru/equipment/
http://www.omicron.de/en/home
http://lib.kbsu.ru/Elektronic%20Resources/Elektronic%20Library.aspx/

yKa U TEXHO-

cepuii (MpOIOIHKAOIINXCS U3TaHU);

JIOTHNY 6,8 MJIH. TOKJIaJ0B U3 TPYIOB
KOH(epeHuui
4. Hayunas DnekTpoHHas OMOIHOTEKa HAYyY- http:// [Tonnbii
3JIeKTPOHHAS | HBIX IMyOJMKaIMi - MOJTHOTEKCTOBBIE elibrary.ru JOCTYII
oudamorexa | Bepcuu okoJyio 4000 HHOCTPAHHBIX U
(HIb PO®U) | 3900 oTeuecTBEHHBIX HAYUYHBIX KYp-
HaJoB, pedepatsl myonukaruii 20 ThI-
Cs14 KYpHAJIOB, a Takke onucanus 1,5
MJTH. 3apyOexKHBIX U POCCUHCKUX JHC-
cepTalui.
2800 poccUICKHX XKYpHAJIOB Ha
0€e3B0O3ME3IHON OCHOBE
5. ba3a nan- HanmonansHas HHGOpMAIIMOHHO- http:// ABTOpHU30-
HbIX Science In- | aHanuTHYECKas CUCTEMa, aKKyMYJIUPY- elibrary.ru BaHHBIN J0-
dex (PMHL) | romas Gonee 6 MUILITHOHOB MyOJIHKa- CTYIL.
LI POCCUMCKUX aBTOPOB, a TAKKE [To3Bomnser
MHGOPMALIUIO 00 X LIUTUPOBAHUU U3 JOTIOJHATD U
6omnee 4500 pocCHIICKUX KypPHAJIOB. YTOUYHSATH CBE-
JIeHUs O Ty0-
JUKaLuUsAX yde-
veIX KBI'Y,
UMEIOLINXCS B
PUHIL
6. Hanwuo- OObenuHEeHHBIN JIEKTPOHHBIHN Ka- | https://H306.pd Hoctyn ¢
HaJIbHAasl 3J1eK- | TaJor (OHAOB POCCUHCKUX OMOIHO- JJIEKTPOHHOT O
TPOHHAasi 0M0- | TEK, colep Kalnui YUTAJIBHOIO
Juorexka PI'b | 4 331 542 >1eKTpOHHBIX JOKYMEHTOB 3aa 6ubanoTe-
00pa3oBaTeIHLHOTO U HAYYHOTO XapakK- ku KbI'Y

TCpa 110 PA3JIMYHBIM OTpaCIAM 3HAHUN

HOM padoThI CTYICHTOB.

7.5.MeToanyeckne yKa3aHus 10 NPOBeJICHUIO YU4eOHbIX 3aHATHH M OPraHM3AaIUM CaMO-
CTOAATEJIbHOM PadoThI CTyIEHTA.

7.5.1.MeToanuyeckue peKOMEHIANMUMN K YTEHHIO JIEKIUI U OPraHu3alun caMOCTOSATe/Ib-

MeTtoanueckne peKOMEHIAMKH OO0IIEeTro XapakTepa 0 MPOBEJACHUI0 yYYEOHBIX 3aHATHH U

OpraHu3alMK CaMOCTOSATEIbHOW PabOThI CTYJJCHTOB JIOCTATOYHO XOPOIIO pa3paboTaHbl MHOTUMHU
OTEYECTBEHHBIMU U 3apyOekKHBIMH aBTOPaMH, B TOM YHUCJIE C y4€TOM KOMIIETEHTHOCTHOT'O MOAX0a

IIPU OpTaHU3aIK 00pPa30BaTEILHOTO MPOIEcCa, OCHOBAHHOTO Ha JEATEIbHOCTEH MOJIENTH
MOJrOTOBKH BBIITYCKHHKA By3a. XapaKTepHONH OCOOEHHOCTBIO peATU3alMU JAesTeIbHOCTHON Ma-
panurMel 00pa3oBaHusl ABISETCS YMEHBIICHUE TPYIOEMKOCTH ayJUTOPHOW pabOThl M COOTBET-

CTBYIOIIIEE TIOBBIIECHUS TPYIOEMKOCTH CaMOCTOATEIbHOM paboThl. Pabounii y4eOHBIN TIIaH 1y1s
0akaJaBpOB 110 HAMIPABICHHIO NMOATOTOBKH «JIEKTPOHUKA U HaHOAIeKTpoHuka» B KBI'Y, mpeny-
cMaTpuBaeT 00beM KOHTAKTHOM paboThl ~47% OT 001Ieil TPy 10eMKOCTH JUCIUILTHHAPHON

IIOATOTOBKH. IIo JUCHUITIINHE «TepMOI[I/IHaMI/IKa MG)K(I)a?;HBIX T'paHHUIl B MaKpO- U HAHOCUCTEMAX)»,
KOTOpasi BKIIIOYCHA B YKa3aHHOMW BBIIIE YISOHBIH TIIaH, BBIIEPKUBACTCS ATOT IMOKa3aTelb. B Takux
YCIOBUAX UMCCT MCCTO IMMOBBIICHUC POJIU, 3BHAYUMOCTHU U OGT:GMOB CaMOCTOSITCIILHON paGOTLI CTy-
JICHTOB, NMPY W3YUYEHUH JaHHOW TUCHIUILTHHBL. B TO ke BpeMs ydeOHas (KOHTaKTHas) paboTa, 1mo-
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MPEXHEMY, TOJDKHA, 0€3yCIOBHO, BBIIOIHATH CHCTEMOOOPA3YIOLIYIO POJb, OOECTICeUHBas PETYJISIP-
HOCTb M I1IEJIEBYIO HAIIPABJIEHHOCTh 00pa30BaTEIbHOM AEATENbHOCTH 110 JAaHHON JUCIMILIMHE.

OcHOBHBIMHU (hpOPMaMU OpPTaHU3AIMH YUEOHBIX (ayAUTOPHBIX)3aHATHHA MO JUCIUTUINHE
«TepMonmHamMuKa Mex(a3HbIX I'PaHULl B MAKPO- U HAHOCUCTEMAax» ABJISIOTCS JIEKIMU U IpaKTHye-
CKHE 3aHSITHS.

[Tpyu moAroTOBKE JEKLUMOHHBIX 3aHATUH IPENONAaBATENb JOJDKEH ONPENEIUTD LIEIU U 3a1a-
YH JIEKIUH, pa3paboTaTh IUJIaH MPOBEACHNUS JIEKIIUHU, OCYIIECTBUTH MOJI00D JUTEPATYPHI (0O3HAKOM-
JICHHE C NIEPUOANYECKUMHU U3JAHUSAMHU 10 TeME JIEKLUIT), 0TO0p He0OXO0AUMOr0 U JOCTATOYHOI'O IO
CoJiepKaHuI0 yuyeOHoro MaTepuaia. JIeKTop onpeaesnsier METOAbI, IPHEMBI U CPEICTBA MO IepKa-
HUS MHTEpECca, BHUMAHHUA, CTUMYJIMPOBAaHUS TBOPYECKOTO MBIIUICHHS CTYIEHTOB.

Jlexuus NODKHA BKIIOYATh B KAYECTBE ATANOB (hOPMYIHUPOBKY TEMBI JIKLIUH, TEPEYCHb
BOIIPOCOB, M3JI0’KEHUE BBOJHOM YaCTH, OCHOBHOM YacTH, KPAaTKHE BBIBOJBI I10 KaXI0MY PacCMOT-
PEHHOMY BOIIPOCY U PEKOMEHIALUU JIMTEPaTypPHBIX HCTOYHUKOB I10 U3JlaracMbIM BonpocaM. Eciu
OYepeZHOE 3aHATHE SBJSIETCS MPOJODKEHUEM MpeablIylleil JeKIUH, 1enecoo0pa3Ho KpaTKo
copMyIMpOBaTH IMOJyYCHHBIE paHEe Pe3yJbTaTbhl, HEOOXOAUMBIC JJIsl TOHUMAHUS U YCBOCHUS
U3y4aeMbIX BOIPOCOB. B 3aKimtounTenbHON 4acTH JEKIUHU XKeJaTeabHO 0000uTh Hanboiee Bax-
HbIE M CYIIECTBEHHBIC MOMEHTHI JICKIIMH, CIENIaTh BHIBOJIBL, a TAKXKe C(HOPMYITUPOBATH 3aauu s
CaMOCTOSITENIbHOM pa0OThI CTYAEHTOB U yKa3aTh PEKOMEHIyeMyto JuTepaTypy. Llenecoobpasnoii
TaK)Ke OCTaBUTh BPEMs IJIs1 OTBETA HA BOIPOCHI CTYJAEHTOB U BO3MOXKHYIO IUCCKYCUIO 110 U3-
JIO)KEHHOMY MaTepHualy Ha JIEKIHH.

CopepxaHue JEKIUU 110 JaHHON AUCLUIUIMHE TOJKHO COOTBETCTBOBATh TUIAKTHUYECKUM
IPUHIUIAM, KOTOpbIE 00ECTIeYMBaIOT COOTBETCTBUE U3JIaraeéMoro MaTepuaia HayqHO-MeToquye-
CKUM OCHOBaM II€1aroru4eckoi AesTeIbHOCTH. OCHOBHBIMU U3 HUX SIBISIOTCS LIEJIOCTHOCTD , Ha-
Y4YHOCTb, JOCTYIHOCTb, CACTEMAaTUYHOCTb U HAIJIAIHOCTb.

D¢ heKTUBHOCTH JIEKIIMU MOKET OBITh MOBBIIICHA 32 CYET PALIMOHATIBHOTO HCIIOIB30BaHHE
TEXHUYECKUX cpelIcTB. KOMIUIEKThl TEXHUUYECKUX CPEJCTB HEOOXOAUMO FOTOBUTh K KaXK10M
JIEKIMH 320JIaTOBPEMEHHO, HE MEperpykasi UMU ayJIUuTOPHIO.

CymecTByeT Kiaccu(UKanys JEKIUUH 10 TUIIaM U METoJlaM UX IpoBeeHus (BBOAHA,
yCTaHOBOYHAs1, IPOTrpaMMHasi, 0030pHasi, UTOroBast u jap.). IIpu u3oxeHuH MporpaMMHOTO MaTe-
pHuaJia 10 JaHHOU JUCLMIIMHE Ha JEKUUAX PEKOMEHIYETCs IIUPOKOE HCIOIb30BaHUE CPENICTB
MH(POPMALIMOHHO-KOMMYHUKATMOHHBIX TexHonoruu (UKT) u aynmo-Buaeorexuuku. [lonroroBka
BUJICO — JIEKLIUU COCTOMT B EPEKOIUPOBAHUH, IEPEKOHCTPYHUPOBAHUN YueOHOM HH(pOPMALIUU 110
TEMe B BU3YAJIbHYIO (POpMY [UIS IPEIbIBICHHUS CTYICHTAM Yepe3 TEXHUIECKHE CPECTBAa 00yUCHHS
WIH CXEMBI, PUCYHKH, YEPTEKHU.

Kpurepun onenxu nekuuu nposeneHs! B [lpunoxkennu 3.
7.5.2.MeToanuyeckue peKOMEHIAUM 110 NMPOBEICHUI0 MPAKTUYECKUX 3aHATHIA.

[IpaxkTuyeckue 3aHATHS TOJHKHBI 0O0ecreunBaTh (POPMUPOBAHHE, IPEXK/IE BCETO, KOMIIOHEH-
TOB «yMETb» 3aJaHHBIX JUCLUILUIMHAPHBIX KoMIleTeHIu. [IpakTnueckue 3aHATHUS 10 AUCLUIIIMHE
JOJDKHBI OBITh OPUEHTUPOBAHBI, KaK MPaBUIIO, HA PEIICHUE TUIIOBBIX (0a30BBIX) 3aa4, B Oyaymiei
IpoeCCUOHATIBHOM 1eATENBHOCTH C MCIIOJIb30BAaHUEM METO0B, METOUK, (OPMYJI, TOAXOJIOB,
ITOPUTMOB, MOJIEJIEH U IPOYMX, U3JI0KEHHBIX Ha JICKIUAX B MAaTEpPHUAIaX, BBIHECCHHBIX HA CaMo-
CTOSITENIbHYIO PaloTYy.

[IpakTuueckue 3aHATHS 110 IUCHUIUIMHE LEI€cO000pa3Ho NMPEAYCMOTPETD (IIPU HATUYUU
BO3MOKHOCTH) BO BCEX MOZYJISIX U, KaK MPaBUIIO, CIELYET HEIOCPEICTBEHHO 3a U3YyUEHUEM JICKIU-
X TEOPETUYECKUM MaTepuanoM. IIpu 5ToM OHM NpeIIeCTBYIOT BbIaYe CTYACHTAM 3aJaHui Ha
CaMOCTOSITENIbHYIO PaloTy.

Mo mucuumnune «TepmoauHaMuka Mex(a3HbIX TPAHUL B MAKPO- U HAHOCHUCTEMAaX» OJTHON
U3 TJIaBHBIX 1€l MPaKTUYECKUX 3aHATUH sABJsIeTCs yrilyOsieHue, 3aKkperuieHue U HauboJiee 1moJi-
HOE YCBOCHHE TOT0 MaTepHaia, KOTOPbIi ObLJI OCBEIEH Ha JIGKLIUU HJTH 3a/1aH ISl CaMOCTOSTEIb-
HOT'O U3YYCHHUS.
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B xoze mpoBeaeHust IPaKTHUECKUX 3aHATHI MPEToaaBaTellb IOMOTAET CTYICHTaM OBJIA/IETh
HAYYHOH TEPMHUHOJIOTHEW, CBOOOIHO ONEPUPOBATh €10, IPUMEHSTH €€ MPH aHAIN3€ TEXHOJIOrHYe-
CKHUX MPOIIECCOB M3TOTOBJICHUS MPHUOOPOB M yCTPONCTB B HAHOWH)KEHEPHUH.

Ycnex NpakTHYECKUX 3aHATHIA MO JUCIUIUIMHE 3aBHCUT OT KaueCTBa MOJTOTOBKH K HEMY
npernoaBaTens u CTyJeHTOB. [I0AroToBKa K MPaKTUYECKUM 3aHATHIM MPEyCMaTPUBAET COCTaB-
JICHHE TIPOJIyMaHHBIX IJIAHOB MX MPOBEIICHHS C YKa3aHUEM PEKOMEHIOBAaHHOM JINTEPATYPhI U MOJI-
OOp HATJISTHBIX TTOCOOUH.

Ha npakTruecKux 3aHsATHIA IperoiaBaTelb JODKEH CO3aBaTh HEMPUHYKICHHYIO 00-
CTaHOBKY B ayJTUTOPUU M OPTraHU30BaTh OKWUBJICHHBIH OOMEH MHEHHSIMHU, TIOJIEMUKY U JHCKYCCHIO
110 OCHOBHBIM BOITPOCAM MPAKTUYECKHUX 3aHATHIA. HeoOX0qMMo pa3BUBaTh M MOOMIPSATh aKTUBHOCTh
o0yyaromuxcs, 100MBaThCSI UX BHUMATEIFHOTO U KPUTHUECKOTO OTHOILIEHHS K BHICTYIUICHUIO CO-
KYPCHUKOB.

AxTuBHas paboTa CTYJCHTOB Ha NPAKTUYECKUX 3aHATUSAX ABISETCA OJHUM W3 NIOKa3aTenen
XOpOIIIeH OpraHu3aIMy TaKUX 3aHATHIA. [Ipy 3TOM 0YeHb BayKHO MOUIMHHO HAYYHOE PEIICHHE Ha
MPAaKTUYECKUX 3aHATUAX 3214, CBA3aHHBIX C 00JIACTHIO U BUAAM MPOPECCUOHATIBHOMN e TeNbHO-
CTH BBIITYCKHUKOB IO HAIPABJICHUIO TIOATOTOBKU «DJICKTPOHHUKA U HAHODJICKTPOHHUKA»

8.MeTepuajbHO-TeXHMYeCKOE 00ecniedeHue TUCIUTIIMHBI.

JIeKIIMOHHBIE W IPAKTUYECKUE 3aHSATHS MTPOBOJISATCS B ay IMTOPHSX, OCHAIICHHBIX 000PYI0-
BaHUEM, 00ECTICYMBAIOIIUM peaIN3alUI0 HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOTHMA, a TAKKe
CETEBBIM 00OPYIOBAaHUEM, MTO3BOJISIONIAM PEATH30BaTh BOBMOKHOCTH 00pa30BaTEIbHBIX TEXHO-
JIOTHIA ¥ TEXHOJIOTUH ONEPATUBHOTO J0CTYNA K HHPOPMALIMOHHBIM pecypcam.

[To quctmmunHe «TepmoarHaMuka Mek(a3HBIX TPAHUI] B MAKPO- M HAHOCUCTEMaX» UMEeT-
Csl Kypc BHUEO — JICKIIUH, OXBATHIBAIOUINI BCE MOAYJIH, BKIIOUEHHBIE B IPOrPaMMY JAUCIUTLTHHEIL.

[lepeveHb MPOrpaMMHBIX MPOYKTOB BKITFOYAET :

. poxyxret MICROCOFT (Desktop Education ALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription) Ne V 2123829;

. Kaspersky Endpoint Security Crangaptasiii Russian Edition Ne muniensun 17E0-180427-
050836-287-197,

. Academic MathCAD License

. Apxusatop 7z (6ecrmatHoe 110)

. [Iporpamma miist pabotsl ¢ pdf myonukamusimu Adobe Reader (6ecrmatnoe I10)

. [TakeT maTemaTudeckoro ananu3a SMath Studio (6ecrmataoe I10)

. Cucrema noctpoenue rpapukoB SciDAVis (6ecmataoe [10)

. Cpena pa3paboTku BUpTyanbHBIX TpuOopoB MyOpenLab (6ecmataoe 110)

Cuctema nokanbHoi cetrt KBI'Y npenoctasisier BO3MOXHOCTh OJHOBPEMEHHOH paboTHI
00JIBILIOTO KOJMYECTBA MOJIb30BATENICH KaK B JIOKAJILHOM CETH By3a, Tak U yepe3 ceTh «IHTepHeT» ¢
coOnroieHreM TpeOoBaHMi HH(DOPMAIIMOHHON OE30MMACHOCTH W OTPAHMYEHHUEM JIOCTYIA K
nHpopmanu. DnekTpoHHas nHopMaIMOHHO — oOpa3oBarenbHas cpega KBI'Y mo3BossieT ocy-
HIECTBIISATH PA0OTY 00yUaIOIUXCs U3 TFO00W TOYKH JOCTYTIA, B TOM YHUCIIC U3BHE BY3a.

OCo0eHHOCTH peannu3auuy THCUUIINHDI I HHBAJHW/IOB U JHI ¢ OTPAHHYEHHbIMHU
BO3MO:KHOCTSIMU 3/10POBbS

J171s CTYyIEeHTOB ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/IOPOBBS CO3/IaHbI CIIELUATbHbBIE
YCIIOBHS JUIs IOJTYYEHHUsSI 00pa3oBaHus. B 1ensx JOCTYIMHOCTH MOIy4eHHs BHICIIEr0 00pa3oBaHHA
1o 00pazoBaTENIbHBIM pOrpaMMaM MHBAIUJAMH U JTUIIAMH C OTPAaHUYEHHBIMHA BO3MOKHOCTSIMU
3I0POBbSI YHUBEPCUTETOM oOecriednBaeTcs: 1)anpTepHaTuBHAs Bepcus O(QUIIHATBFHOTO caifTa B
cetu «MHTepHET» /U1 c1aO0BUIAIINX; 2)IPUCYTCTBHE ACCUCTEHTA, OKa3bIBAIOIIET0 O0yUaroIeMy-
sl HeOOXOAMMYIO TIOMOIIIb; 3)11 Jisi ’HBAJIUIOB | JIUII C OTPAaHMYCHHBIMHA BO3MOKHOCTSIMH 3/10POBbBSI
0 CIYXY - AyOJIMpPOBaHKE BCIyX CIIPABOYHOM MH(OpPMAIMK O paCITUCAHUH YUEOHBIX 3aHSATHUH;
o0ecriedeHne HaUIeKAIMMK 3BYKOBBIMH CPEJCTBAMHU BOCIIPOU3BeACHUS HHpopmanuu. s naBa-
JIU/IOB U JIUL C OTPaHUYCHHBIMU BO3MOKHOCTSMH 3/10POBbS, UMEIOUINX HAPYIICHUS OMOPHO-
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JIBUTATEJILHOTO arnmapara, Co3JaHbl MAaTepUaIbHO-TEXHUYECKUE YCIOBHS 00ECIICYHBAIOIINE
BO3MOXKHOCTh O€CIPENSITCTBEHHOTO AOCTYIa 00y4alomuxcsi B ydeOHbIe MOMEIIEeHUs, O0BEKTY MHU-
TaHUsl, TYAJIETHBIC U JPYTHE MOMEIICHUS] YHUBEPCUTETA, a TAK)KE MPEOBIBAHUS B YKa3aHHBIX TIOME-
HICHUSX (HaJM4Ke PacIIMPEHHBIX IBEPHBIX MPOEMOB, IOPYYHEH U IPYTHX MPUCIIOCOOICHUN).
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B paboyeil mporpaMMme AUCHUTLTUHBI (MOITYJIS)
«TepMonmHamMuKa Mex(a3HbIX ABICHUN B MAKPO- U HAHOCUCTEMAX)
10 HaIIPaBJICHUIO MTOATOTOBKU «DJIEKTPOHUKA HAHOIJIEKTPOHUKA
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KpnTeplm OICHKH Ka4dYeCcTBa OCBOCHHUSA NUCIHUIIJIMHBI

Onucanmne nokasareJieid 1 KpUTepUeB OLlEHUBAHUS KOMIIETEHIIUI HA PA3JIMYHBIX 3Tanax ux GopMupoBaHus

IIpuioxenne 2

KPUTEPUU U ITIOKA3ATEJIM OHEHUBAHUSA PE3YJIbTATA OBYUEHUSA

CooTBeTCTBHE ypOBHeﬁ O0CBOCHHUH KOMIIETCHIIMU IIJIAHUPYEMBIM peE3yJibTaTaM Oﬁy‘leﬂl/lﬂ H KpUTe-
PUSAM HX OIICHKH

KOMIIeTeHIIUsI

He chopMupo- IOPOrOBbIN 0a30BbIil NPOABUHYTHIN
Kox xomne- | PE3YJIBTAT OBYYEHUSA BaHa

TeHIUH 10 JUCHHILINHE (MOLY.II0) HIKAJIA 110 TPAAMIHOHHOM NATHOAILHON cHCTeMe
HEJIO0IYCK HEYAOBJICTBOPU™ | yAOBICTBOPUTCAL- xopowo/ iug.3aver | oTaAMYHO/ Au(.3aver
TeJbHO HO /nud.3aveT
HIKAJIA 10 0aJJIbHO-PEHTHHTOBOI CHCTEM
0-35
36 -60 61 - 80 81-90 91 -100

ITK-1 3HaTh: Otcyt- YpoBeHb 3HaHUNM | MUHMMaJIBHO JOIY- | YPOBEHb 3HAHUM B YpoBeHb 3HaHUI B
CnocoOHocTh | @yHIaMEHTANIbHBIE YPaBHE- | CTBHUE 3HAa- | IO JOCTYIHBIM CTUMBIH YPOBEHb o0BeMe, COOTBETCTBY- | 00bEME, COOTBETCTBY-
CTPOUTb MPO- | HUSA TEPMOJAMHAMUYECKUX 110- | HUM TeOpe- | HU)KE MUHUMANb- | 3HAHWM 110 AHC- IOLEM IIpOrpaMMme IOLLEM TpOrpamMme
creiliine pu- | BEpXHOCTHBIX SIBJICHUHM B MaK- | THYECKOTO | HbIX TpeOoBaHuM. | uuriuHe. [lomymie- | MOATrOTOBKH IO AUC- MOJATOTOBKH 10 JIUC-
3UYECKUE U PO- ¥ HAHOCUCTEMAX JJIs Mmatepua- | Mimenu mecto HO MHOTO HEerpyObIX | nuruiuHe. JlonymeHo | HUILIMHE 6€3 OMNOOK.
MaTemaruye- | onucaHus (MojenupoBanus) | ya. He- rpyObie omMOKH. | OUIMOOK. HECKOJIBKO HerpyObIx
CKUE MOJETH | MeX(a3HBIX MPOLIECCOB, BO3- | BO3MOXK- OLINOOK.
puOopoB, HUKAIOLIUX [IPU MPOU3BOJI- HOCTb Olle-
CXEM, CTBE U JKCIUTyaTalluu W3A€- | HUTH IOJI-
YCTPOWCTB U | JINW 3JIEKTPOHHUKHU U HOTY 3Ha-
YCTaHOBOK HAHODJIEKTPOHUKH. HUH BCIIE-
AJIEKTPOHUKU | YMeTh: CTBUE
U HaHOdJeK- | Mcnonb3oBaTh pyHIamMeH- OTKa3a
TPOHUKHU pa3- | TaJbHbIE YpPAaBHEHUS Tep- 00y- [Tpu pemenun
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KPUTEPUU U ITIOKA3ATEJIM OHEHUBAHUSA PE3YJIBTATA OBYUEHUSA

CooTBeTCTBHE ypOBHeﬁ OCBOCHHUH KOMIIETCHIIMU IIVIAHUPYEMBIM peE3yJibTaTaM Oﬁy‘leﬂl/lﬂ H KpUTE-
PUSAM UX OIICHKH

KOMIeTEeHITUsI
He chopMupo- IOPOrOBbIN 0a30BbIil NPOABUHYTHIN
Kox xomne- | PE3YJIBTAT OBYYEHUSA BaHa
TeHIUH 10 JUCHHILIMNHE (MOLY.II0) HIKAJIA 110 TPAAMIHOHHOM NATHOAILHON cHCTeMe
HEJI0MYCK HEYAOBJACTBOPH= | YOBJICTBOPHTETL xopomo/ nud.3auer | orTau4Ho/ Aud.3auer
TeJIbHO HO /nud.3aveT
HIKAJIA 0 0aJJIbHO-PEHTHHTOBOI CHCTEM
0-35 36— 60 61— 80 8190 91 - 100

JUYHOTO MOJMHAMUKHU [MOBEPXHOCTHBIX | YAIOIIEro- | CTaHAapTHBIX 3a- | [Ipomemonctpupo- | IIponemonctpupoBa- | IlpoaemoncTpupoBa-
(GyHKIHMO- SIBJICHUM JIJIS1 MOJICTTUPOBAHUS | CsI Jlad He Tpojie- BaHbI OCHOBHBIC HBI BCE OCHOBHBIE HBI B TIOJIHOM 00BEMe
HAJIBHOTO Ha- | MeX(a3HbIX IPOIECCOB, BO3- MOHCTPHUPOBaHbl | yMeHus. PelieHbl yMmeHus. PemieHsl Bce | yMEeHUS TO y4eOHOIM
3HAUCHHUS, & | HUKAIOIIUX IPH MPOU3BO/I- OtcyT- OCHOBHBIE YMe- TUTIOBBIE 33]]a4H C OCHOBHBIE 33/1a4H C nporpamme. Bee 3ana-
TaKXe HUc- CTBE U KCILUTyaTalluu u3Je- cTBUE MHU- | HUA. menu me- | HerpyObiMu OmnO- | HETPyOBIMHU OIINO- HUSl BBITOJHEHBI B
MOJIb30BATh T DJIEKTPOHUKH U HUMaJIb- cTO rpyOBIe kamu. BeimosHensl | kamu. BoimoaHeHBI TOJTHOM O0BEME.
CTaHJapTHBIE | HAHOPJICKTPOHUKHU HBIX yM€- | OIIUOKH. BCE 3a/IaHUsI, HO HE | BCE 3aJlaHUA B MIOJHOM
IporpaMM- Huil. He- B [IOJIHOM 00beMe o0Beme, HO HEKOTO-
HbIE CpEJICTBA BO3MOXK- pBIE€ C HEJOUETAMH.
UX KOMITBIO- HOCTb OI1€-
TEPHOTO HUTH HAJU-
MozennpoBa- | Biaagern: yue yme-
HUA JlocTmxeHussMu TepMoIn- HUU

HAaMUKH TIOBEPXHOCTHBIX SIB- | BCJIEII-

JICHWH B MaKpO- U HAHOCHU- CTBUE [Tpu pemenun Nmeercs mu-

cTeMax JJisi MOACIIUPOBAHUSA | OTKasza CTaHJApTHHIX 3a- | HUMaJIbHBIA HaOop | [IpogemoncTpupoOBa-

(B TOM 4HCIIE KOMIIBIOTEP- 00y- Jla4 He npoje- HABBIKOB JJIS peliie- | Hbl 0a30BbI€ HABBIKU [IponemoncTpupoBa-

HOTO0) MEX(a3HBIX MPOIECCOB | YAIOIIETO- | MOHCTPUPOBAHBI | HUS CTaHIAPTHBIX IIPH PEIICHUU HbI HABBIKH PEIICHUS

IIPU MIPOU3BOJICTBE U IKCILTY- | Csl OT OTBe- | 0Aa30BbIC HABBIKH. | 3a/1a4 C HEKOTO- CTaHJapPTHBIX 33/1a4 C | HECTAaHJAPTHBIX 33]a4

aTaIuy U3JIeTINH DJIeK- Ta Nwmenu mecto pBIMU HEIOYETAMHU | HEKOTOPBIMH HeJlove- | 0e3 ommOOK U HeJoue-
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KPUTEPUU U ITIOKA3ATEJIM OHEHUBAHUSA PE3YJIBTATA OBYUEHUSA

CooTBeTCTBHE ypOBHeﬁ OCBOCHHUH KOMIIETCHIIMU IIVIAHUPYEMBIM peE3yJibTaTaM Oﬁy‘leﬂﬂﬂ H KpUTE-
PUSAM UX OIICHKH

KOMIIeTeHIIUsI
He chopMupo- MOPOTrOBbIN 0a30BbIil NPOABUHYTHII
Kox xomne- | PE3YJIBTAT OBYYEHUSA BaHa
TeHIUH 10 JUCHHILIMNHE (MOLY.II0) HIKAJIA 110 TPAAMIHOHHOM NATHOAILHON cHCTeMe
HE/IO0IYCK HEYAOBICTBOPU™ | yAOBICTBOPUTEAL- xopowo/ iug.3auer | oTaAMYHO/ nu(.3aver
TeJIbHO HO /nud.3aveT
HIKAJIA 0 0aJJIbHO-PEHTHHTOBOI CHCTEM
0-35
36— 60 61 - 80 81-90 91 -100
TPOHUKU U HAHOAJIEKTPOHUKHU rpyOble OMOKH | C UCIIOJNIB30BAHUEM | TaMHU C UCTIOJIbh30Ba- TOB.
amnmapara TepMOJIM- | HUEM ammapara Tep-
OtcyT- HaMUKHU JUCTIepC- MOJIMHAMUKHU
CTBHE BJIa- HBIX CHCTEM. JUCTIEPCHBIX CUCTEM
JIeHUs
Marepu-
anom. He-
BO3MOX-
HOCTb OI1e-
HUTHh Ha-
JTU4YMe Ha-
BBIKOB
BCJIENI-
CTBHE
OTKa3a
00y-
YaroIlEero-
Csl OT OTBe-
Ta.
Xapaxrepuctuka chopmupo- | Kommne- Komnerenuus B Cdopmupsannocts | ChopMHpOBaHHOCTh CdopmupoBaHHOCTH
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KPUTEPUU U ITIOKA3ATEJIM OHEHUBAHUSA PE3YJIBTATA OBYUEHUSA

CooTBeTCTBHE ypOBHeﬁ OCBOCHHUH KOMIIETCHIIMU IIVIAHUPYEMBIM peE3yJibTaTaM Oﬁy‘leﬂl/lﬂ H KpUTE-
PUSAM UX OIICHKH

KOMIIETEHIU S
He chopMupo- IOPOrOBbIN 0a30BbIil NPOABUHYTHIN
Kox xomne- | PE3YJIBTAT OBYYEHUSA BaHa
TeHIUH 10 JUCHHILIMNHE (MOLY.II0) HIKAJIA 110 TPAAMIHOHHOM NATHOAILHON cHCTeMe

HEY/I0BJIETBOPH- | YAOBJIETBOPUTEIb-

HEJI0MYCK y P y P xopomo/ nud.3auer | orTau4Ho/ Aud.3auer
TeJIbHO HO /nud.3aveT
HIKAJIA 0 0aJJIbHO-PEHTHHTOBOI CHCTEM
0-35
36-60 61— 80 81-90 91 -100
BAaHHOCTH KOMIICTCHIIHI TCHIIUS HE KOMIIETEHIIMM COOT- | KOMIETEHIIUM B 1IEJIOM | KOMIIETEHIIUH MOJHO-

chopmupo- BETCTBYET MHU- COOTBETCTBYIOT CTBIO COOTBETCTBYET
BaHa, OT- HUMAaJbHBIM Tpebo- | TpeOOBaHUIM, HO TpeOOBaHUSM.
CYTCTBYIOT HOJIHON MEDe He BaHMSM. VIMEIONNX- | IMEIOTCS HEIOYCTEI. Hmeronuxcs 3HaHHMH,
3HAHMS, chopMupo 1£)aHa CA 3HAHUU, yMe- Nmerommxcs 3HaHUM, | YMEHHI, HABBIKOB B
YMEHUS, PMHP ’ HUM, HaBBIKOB B IIe- | YMEHUI, HABBIKOB B IIOJIHOW Mepe 10CTa-

HNmeromuxcst 3Ha-
HaBBIKH, L VMeHii Ha- | TOM AOCTATOUHO 1IeJIOM, JOCTaTOYHO TOYHO ISl peLICHUs
HE00XO- BHK’O]}; Henoc,Ta JUTSL peTIeHUs JUISL peIIEHUS MMPAKTU- | CIIOXKHBIX MPaKTUYe-
AUMble A | U1 perwe MPaKTUYECKUX yeckux (mpocgeccuo- ckux (mpodeccuo-
perleHust —_— aKTIf‘-Ie (mpodeccronans- HaJbHBIX) 33724, HO HaJbHBIX) 3a]1a4.
npakTuye- p HBIX) 3aJ1a4, HO TpeOyeTcst TOMOTHH-

ckux (mpodeccu-
CKUX (Tpo- TpeOyeTcst 10moi- TeJIbHas MIPaKTHKa 110

OHAJIbHBIX) 3a/1a4
dbeccuo- HUTENIbHAS MPAKTH- | HEKOTOPBIM Mpodec-
HaJIbHBIX) Ka 1Mo OOJIBIIMHCTBY | CHOHAJIBHBIM 3a/1a4aM
3ajad. MPaKTUYECKUX 3a-

ad
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IIpuioxenne 3
Kpurepun oueHkH JIeKIMU
I. Kpurepun oneHku copep:kaHust JeKIUH
AHanu3 KayecTBa JICKIUU CTPOUTCS U3 OLIEHKHU COJIepKaHUsl, METOIUKHU YT€HHUsI, OpPraHu3a-
UM JICKIMH, PyKOBOJCTBA PabOTON CTYJCHTOB Ha JIGKLIUH, PE3yJIbTATUBHOCTH JICKITUH.
1.CooTBEeTCTBHE TEMBI U COJIEPKAaHUS JIEKIIMN TEMAaTUYECKOMY IUIaHy U y4eOHOM ImporpaMMe Kypca.
2. Hay4HOCTb, COOTBETCTBUE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH.
3. TouHOCTBH UCTIOJIB3yEMOM HAYYHON TEPMUHOJIOTHH.
4. NTHpOpMaTUBHOCTB; PACKPHITHE OCHOBHBIX MOHATHI TEMBI; COYETaHUE TEOPETHYECKOTO MaTepHa-
J1a C KOHKPETHBIMHU IPUMEPAMH.
5. Peanu3anus npuHIMIIa OpraHM4eCKOM CBSA3U TEOPUM C IPAKTUKOMN; PACKPBITHE NPAKTHYECKOTO
3HAYEHHUS U3J1araéMbIX TEOPETUUYECKUX MOJI0KEHHM.
6. Peanusanust BHyTpUIPEAMETHBIX U MEXIUCLHUIUIMHAPHBIX CBSA3EH.
7. CBs3b ¢ poduiieM MOATOTOBKU CTYJIEHTOB, UX OyayIiel CnerualbHOCTbIO.
8. CooTHOILIEHHE COJIEPKAHMS JICKIIMU C COIep)KaHUeM yueOHMKa (M3/1araeTcsi MaTepuai, KOTOpOro
HET B Y4eOHUKE; pa3bsCHAIOTCA 0CO00 CI0XKHBIE BOMPOCH; JA€TCA 3a/laHUe CaMOCTOSTEIBHO MPO-
pabaThIBaTh YaCTh MaTepHala 1o y4eOHHUKY, IepeCKa3bIBACTCs YIEOHHK H T.IL.).
II. Kputepuu olleHKM METOAMKH YTEHUS JIEKIUHN

1. AnnakTuyeckast 000CHOBAaHHOCTH MCIIOJIB3yEMOT0 BH/IA JIEKIIUH U COOTBETCTBYIOLINX eMy (hopM
1 METOJIOB U3JI0KEHUSI MaTepuaa.

2.CTpyKTYypUpPOBaHHOCTb COJEP KAHUS JIEKLMU: HAJIMYME IJIaHa, CIIMCKAa PEKOMEHIyeMOH IuTepa-
Typbl, BBOJHOM, OCHOBHOM U 3aKJIFOUUTEIBbHON YaCTH JICKIIUH.

3.AKLIEHTUPOBAaHNE BHUMAaHUS ay IMTOPUHN HA OCHOBHBIX ITOJIOXKEHUAX U BBIBOAAX JIEKIUH.
4. PannoHasbHOE COYETAHNE METOANYECKUX MPUEMOB TPAAUIIMOHHON MIEJarOrMKU U HOBBIX METO-
J0B 00y4eHHUs (IIpOOJIEMHOT0, IPOTPAMMHOI0, KOHTEKCTHOT'O, I€ATEILHOCTHOTO U Jp.).
5.JlornyHOCTb, 10KA3ATENBHOCTh U APIYMEHTUPOBAHHOCTh U3JI0KECHMUS.

6.5IcHOCTB ¥ JOCTYITHOCTh MaTepuaia ¢ y4eTOM MOATOTOBICHHOCTH 00y4aeMbIX.

7.COOTBETCTBHE TEMIIOB M3JI0KEHUS BO3MOKHOCTSIM €r0 BOCIIPUATHS U BEICHUS 3aIIUCEN CTY/ICH-
TaMH.
8.Mcronbp30BaHrEe METOJ0OB AKTUBU3ALMU MBIILJICHUS CTYACHTOB.
9.HMcnonb30BaHue MPHUEMOB 3aKpeIUICHUsI HHPOpMauK (MOBTOPEHHE, BKIFOYEHUE BOIIPOCOB HA
MIPOBEPKY BHUMAHUS, YCBOCHUS U T.II., IOABEACHUE UTOTOB B KOHLIE PACCMOTPEHHUS KaXA0r0
BOIIPOCA, B KOHLIE BCEH JIEKLIUN).

10.Mcnonp30Banye 3anuceil Ha TOCKE, HAIISAHBIX ITOCOOMIA.

11.Mcnonp3oBanue pa3qaTOYHOrO MaTepHasa Ha JIEKLUH.

12.Ucnonb3oBanne UKT.

HI.Kputepun OeHKH OPraHu3aluy JeKIHU

1.CooTBeTCTBHE JEKIUN YYEOHOMY PACIHUCAHUIO.

2.YerkocTh Hayasa JeKLUUH (3a7ep’kKa BO BPEMEHH, BXOJ JIEKTOpa B ay IMTOPUIO, IPUBETCTBUE,
YIA4HOCTh MEPBbIX Ppa3 u T.I1.).
3. IlocemaemMoCTh JIEKIUU CTYAEHTAMHU.

4. JluciuIinaa Ha JICKIHUH.

5.PanmoHanbHOE pacnpeiesieHne BpEMEHH Ha JICKLIMHU.

6.CooTBeTCTBHE ayIUTOPUH, B KOTOPOM MPOBOJUTCS JIEKIIHsI, COBPEMEHHBIM HOpMaM U TpeOOBaHH-
M (IOCTaTOYHAS] BMECTHMOCTD, BO3MOXHOCTh ucnioib3oBanus TCO, oopMiieHHBIC U T.11.).
7.Hanmnume HeoOxoaumbIx cpeacTB HarsiaHocTu U TC.

IV.Kputrepuu oueHkn pyKOBOJACTBA pad0TOi CTyI€HTOB HA JIEKIUHU

1.OcymiecTBiaeHNE KOHTPOJIS 32 BEICHUEM CTYJAEHTaMU KOHCIIEKTA JICKIIH.
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2.0kazanue CTYACHTAaM IMOMOIIH B BEACHUHU 3allUCH JICKIIUU (aKLleHTI/IPOBaHI/IC H3JIOKCHUA MaTCpu-
ana JEeKI1H, BbIJeIEHUE TOJIOCOM, HHTOHAIUEH, TEMIIOM pedyr Hanbosee BaXXKHON HHPOpMAIIIH, UC-
MOJIb30BAaHUE TIay3 JIJIS 3aIUCH TA0JIHII, BEIYEPUUBAHUS CXEM U T.IL.).

3.ITpocMOTp KOHCHIEKTOB JIEKLUI CTYJEHTOB (10, BO BPEMSI, IIOCIIE JICKIUH).

4.Hcnons3oBaHue IMPUCMOB MMOAACPKAHUA BHUMAHUA U CHATHUA YCTAJIOCTU CTYJACHTOB Ha JICKIIUN
(puTOopHYECKHe BOIIPOCHI, ITYTKH, HCTOPUUECKHE SKCKYPChI, PACCKa3bl U3 KU3HU 3aMevaTesbHbIX
JIOJICH, U3 ONbITAa HAYYHO-UCCIICIOBATEILCKOM, TBOPUECKON pabOThI MPENoIaBaTeNsl U T.11.).
5.Pa3penienue 3a1aBaTh BOIPOCHI JIEKTOPY (B X0/1€ JEKIUHU WK TIOCTIE HEe).

6.CornacoBaHue cOOOIAeMOro Ha JISKIIMYA MaTepuaia ¢ CoJep>KaHueM JAPYTUX BUAOB ayIUTOPHOM
U CaMOCTOSITETIbHOM paboThl CTYIEHTOB.

V. Kputepun oieHKH pe3yJbTATUBHOCTH JIEKIIHU

1.Crenenp peanu3anuy IUiaHa JeKIUH (IIOJIHAs, YaCTUYHAS).

2.CreneHs NOIHOTEL U TOYHOCTH paccMOTpCHUA OCHOBHBLIX BOIIPOCOB, PACKPBITUC TCMbI JICKIIUU.
3.MudopMalinoHHO-TI03HABATENbHAS IEHHOCTD JICKITHH.

4.BocniuTaTeibHOE BO3/ICHCTBUE JICKIIUU.
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