degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
A.C. barypun

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: DU3NKO-XUMUYCCKHUE MCTOABI I/ICCJ'IC,I[OBaHI/Iﬁ M UCIIbITAaHUI MaTcpuaioB U YCTpOfICTB
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa MEeKTPOXUMHIECKON YHEPIeTUKU

Kypc: 2
KBaJIMpUKALS: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTaunu: 3 (ocennuil) - JuddepenuupoBannslii 3a4eT

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.
Bcero gacos: 90, Bcero 3a4. ef.: 2
[Iporpammy cocTaBuiu:

C.M. Mopo3oBa, KaHJ. XUM. HayK
B.A. Buzranos, kaHa. XuM. HayK

[Iporpamma obcyxkieHa Ha 3aceflaHuu Kadeapsl AIEKTPOXUMUUYECKOs JHepreTHkH 19.12.2024



AHHOTANMA

OcBoenne AucUUIUIMHBL «DU3NKO-XHUMUYECKHE METOAbl MCCIEJOBAaHUN W WCHBITAHUH MaTepualoB M
YCTPOMCTB» HAIPaBIEHO HA pa3BUTHE NPOMWIBHBIX KOMIICTCHIMH M MpeACTaBIeHHH 00 OCHOBHBIX
(U3MKO-XMMUYECKUX METOJax aHaiu3a, AuarHoctuku u ucnbiTannid XWUT mocpencrBom yriryOneHUs u
CHCTEeMaTH3allMi 3HAHUM O KJIACCU(UKAIMM METOJIOB, YCTPOHCTBE M HA3HAUYCHUU HCIIOIb3YEMbIX
WHCTPYMEHTOB U 00OPYIOBaHUS U O MPUHLIKIIAX BEIOOpA METOJUK NPOBEACHHS UCIIBITAHUM U aHATN3a.

1. leau u 3apauu

Meap AUCUMNIMHBI

@®opmupoBaHue y OOY4YaIOIIMXCS CIEHHMAIM3UPOBAHHBIX MPECTABICHUH O (U3NKO-XUMHUYECKHX
METO/IaX MCCJIEJOBaHUI CBOMCTB MaTepHaJIOB, MX KIacCU(UKALMH, OCOOCHHOCTAX IUIAHUPOBAHUS U
[POBEAECHUS UCIIBITAHUN YCTPOMCTB.

33}13‘-[1/1 JAUCHUIIINHBI
OCHOBHBIMH 3aJa4yaMu U3YyUCHUS AUCHUIIIIMHBI ABJIAOTCA:

- (opmupoBanue 0a30BBIX 3HAHUH O (PU3MKO-XUMHUYCCKUX NPHHLUIAX, HA KOTOPHIX OCHOBaHbI
COBPEMEHHBIE METO/Ibl HHCTPYMEHTAJIbHOW JUAarHOCTUKH MaTepHasoB U YCTPOHCTB;

- (dopMupoBaHHEe HaBBbIKAa MMOAOOpa HEOOXOAMMOW HMHCTPYMEHTAJIBHOW METOAWKM aHaln3a B
3aBUCHMOCTH OT HHTEPECYIOIIETO pe3yibTaTa U THIIAa aHAIN3UPyeMOoro oopasia;

- OBJIaJieHHe 0a30BBHIMH HABBIKAMH WHTEPIPETALUH PE3YNHTATOB (PU3UKO-XUMHUECKUX HCCICI0BaHUH U
WCIIBITAHUM, B TOM YHCJIE C MCIOJIb30BAHUEM CIICHHAIN3UPOBAHHON M IEPUOIUYECKONM HAyYHOU
JIUTEPATYPBI.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananuzupyet npoOieMHYI0 CUTYalHIO KaK CUCTEMY,
BBISIBJISAS €€ COCTAaBJIAIOLIME U CBSI3U MEKIY HUMU

VYK-1.2  OcymecTBisieT TMOWCK BapHaHTOB  pEIICHUS
MOCTAaBJICHHOH  NpOOJIEMHONW  CUTyallud Ha  OCHOBE

YK-1 CnocoGeH oCymecTBIsTh KpUTHUECKUN
JOCTYITHBIX HCTOYHUKOB HH(OPMALHH

aHaJM3 MPOOIEMHBIX CUTYyalluii Ha OCHOBE
CHUCTEMHOTO TIOAX0/1a, BhIpadaThIBaTh
CTpaTeruro AeUCTBUI

YK-1.3 Pa3pabarsiBaeT CTpaTeruo JOCTHKEHUS
[IOCTABJICHHON IeIM Kak I10CJIEA0BaTeIbHOCTh I11aroB,
NpEeNBUIA PE3YIbTaT KakIOr0 W3 HUX W OLIEHHWBAs HX
BIMSIHUE  Ha  BHEIIHEE  OKPYKEHHE  IUIAHUPYEMOMU
JEATENBHOCTH W Ha B3aMMOOTHOLIEHHWS YYaCTHUKOB 3TOH
JeSITeIbHOCTU

IIK-1.1 CnocobeH HaxomuTh, aHATM3UPOBATh W 0000IIATH
nHpOpMaIHIo 00 aKTyalbHBIX PE3yNbTarax UCCIIEIOBAaHHN B
pamMKax TeMaTHYeCKOW 00yacTH cBoell mpodeccrnoHambHON

[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pelarh 3aja4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIABUTATH  THIOTE3bI, CTPOUTH
HCCJICA0BATh MaTEMaTHYECKUE MOJIEIH MareMaTH4ecKue MOACTH JUI ONHCAHUS H3y4YaeMbIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHHH U MPOLIECCOB, OLIEHUBATh Ka4eCTBO pa3pabOTaHHOM
aHaJIM3UPOBaTh HAy4YHbIE TPOOIEMBI, [TOJyYaTh |MOJEIIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
PpE3yNbTaThI

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI O JUCHUILINHE (MOLYJII0)
B pesynbTrare 0cBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbI
3HAThb!




YMETB:

- OCHOBHBIE BHJIBI METOJOB MCCIIC[IOBAHUI M HCIBITAHUN MaTepHUajoB U yCTPOICTB, B OCOOCHHOCTH
OTHOCSIIIUXCS] K XUMUYECKUM UCTOUYHMKAM Toka (XUT);

- YCTPOMCTBO M MPHUHIMI PAOOTH OCHOBHBIX IPHOOPOB M MHCTPYMEHTOB JJIs TPOBEJICHUS aHAJIN3A;

- IPUHLIUIIBI BEIOOpA METOJMK NMPOBEACHHUS (HPU3UKO-XUMHUYECKUX UCCIICAOBAHHUIA U UCIIBITAHUH.

- OOBSCHATH (YUBMKO-XMMHUYECKUE MPUHLUMIIEI PabOThl OCHOBHBIX HPUOOPOB M HHCTPYMEHTOB JUIS
IIPOBE/ICHUS aHAJIN3a;

- IPOBOAMTH MPOOOIIOATOTOBKY 00pa3LoB (B yacTHOCTH, sBisitomuMucs XU T nim ux KOMIIOHEHTaMH)
IUIsl IPOBEIEHUS] MHCTPYMEHTAIbHOIO aHAJIN3A;

- aHAJIM3UPOBATH PE3YIBTAThl PUIUKO-XUMHUUECKHUX UCCIIEOBAHUI U UCTIBITAHHIA;

- aHAJIM3UPOBATh HAYYHYIO JIUTEPATYPY C LEJIBI0 BEIOOpa HHGOPMAIMK O IPUMEHEHUH TOTO WJIM UHOTO
METO/la K aHajM3y KOHKPETHOrO OObEKTa W HWHTEepIpeTallH COOCTBEHHBIX 3KCIIEPHUMEHTAIbHBIX
JAHHBIX.

BJIAJIETD:

- OCHOBHBIMH IPHHIMIAMH, JIKALIUMH B OCHOBE (DPU3UKO-XUMHYECKUX METOIOB HCCICIOBAHUS H
ucnbitanust XUT (kak Ha ypoBHE YCTpOHCTBa B COOpE, TaK M OTACIBHBIX MaTePUAJIOB);

- HaBBIKAMH K TOJ0OPY METOAMKH HCCIICJOBAHMS/UCIIBITAHUS B 3aBUCHUMOCTH OT THUIa OObEKTa M
MHTEPECYIONINX XapaKTePUCTHK;

- CBEJCHUSAMHU 00 OCHOBHBIX TpeOOBaHHMAX K MPOOOIMOATrOTOBKE oOpa3na Juisi OIpeaesieHHON
METOJIMKH/HUCCIICIOBAHUS U COOTBETCTBYIOIINX OTPAaHMYCHUSIX TOM WIIM HHOW METOMKH;

- HaBBIKAMH MHTEPIPETAlMM PE3y/IbTaTOB IPOBEJACHHOIO HCCIEJOBAHUS, OCHOBBIBASCH Ha
COBPEMEHHOM JIUTeparype.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Pa3znenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
Beenenune B (U3NKO-XUMUYECKHE
MeTOAbl aHanmu3a MarepuanoB. OOmias
1 KJaccu(uranus. PactpoBas u 2 4
[IPOCBEYMBAIOLIAs] 3JIEKTPOHHAs
MHUKPOCKOIIHS.
2 KonebarenbHast criekTpockomnusi. 2 4
3 Bropuunas MOHHAs ) 4
Macc-CIEKTPOMETPHSL.
4 Pe3onaHcHbIe MeTONBI aHANIN3A. 2 4
5 XpomarorpadudecKkue METOIbI aHATN3a. 2 4
6 JudpakimoHHbIE METO/IBI. 2 4
7 OJneKTpoHHas u pEHTIeHOBCKas ) 4
CHEKTPOCKOIIHSL.
Hcnonb3oBanue CUHXPOTPOHHOTO
8 W3ITy4YeHUS VTS TUATHOCTUKU 2 4
MarepuanoB. HeliTpoHHbIE METOMBI.
9 ATOMHO-CHIIOBas MUKPOCKOTIHS. ) 4
30HA0Basi MUKPOCKOITHSL.
10 Mertons ompeneeHus MEXaHUKH ) 4
MaTepHaoB.
11 Peonoruueckue cBoiicTBa MaTepraios. 2 4
12 Tepmuueckue U TEpMOMEXaHUUYECKUE ) 4
METO/IbI UCCIIEJOBAaHUSI.




ITorenumonuHamMuveckKme u
|3  [|rambBaHOCTaTHUCCKHE METO/TBI. ) 4
CrHekTpocKonusi  3IEKTPOXUMHUYECKOTO
HMIICIaHca.
14 MeToapl DIEKTPOXUMHYECKOTO aHalln3a ) 4
Ha YpOBHE aKKyMyJIsITopa B cOope.
Tunbl w kmaccuduKanvs WCIBITAHUN
15 ycrpoicTB. Knmmmarndeckre, BakyyMHbBIC ) 4
u TEPMO-BaKyyMHbBIC WCIIBITAHMS.
Bubpoucnbrranus.
Hroro gacor 30 60
[MoaroroBka k sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 90 yac., 2 3a4.ex.
4.2. CopepxaHue TUCIUTUIHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3jieliam)

Cemectp: 3 (Ocennuii)

1. BBenenune B (U3MKO-XMMHUYECKHE METOINBI aHanmM3a MmartepuaioB. OOmas KiacCH(HKAIsL.
PactpoBas 1 mpocBeUMBaIOIIas IEKTPOHHAS MUKPOCKOIIHSL.

Knaccudukarus (hUBUKO-XMMUYECKUX METOJ/IOB UCCIIC/IOBAHHS JTUpaKINOHHEIE,
CIIEKTPOCKOIIMYECKHE, TEPMUYECKUE U JIp., paspylIalonIe W Hepaspymaroomme u Ap.. [IpuHoun
JCUCTBUSL  DJICKTPOHHOTO  MHKpocKkoma. [loHSTHUST  KOHTpacT, paspelieHHe H  SIPKOCTb.
DHeproAuCIepCHOHHbINA aHaIH3: IPUHIIMIT ICHCTBUS U IPUMEPHI IIPUMEHECHUSI.

2. KonebarenbHast CIEKTPOCKOITHSI.

Omnpenenenne konebatenpsHON criekTpockonuu. Cummerpusi MojieKyn u Tumbl konedanunid. UK- u
KP-cniexTpockonust: mpuHIUI AEUCTBUS U METOJUKH U3MEPEHHI.

3. BropuuHas HOHHasi Macc-CIIEKTPOMETPUSI.
OcCHOBBI METOJ]a MacC-CIIEKTPOMETPUH. YCTPONUCTBO Macc-criekTpoMeTpa. MeTosl HOHU3AIUH.
4. Pe3oHaHCHBIE METO/IbI AHAJIN3A.

[puanmn padorer AMP- u OIIP-criektpomerpa. TlonsitHe xumudeckoro ciasura. [IpuMeHUMOCTh
METOJIOB M TPUMEPHI IPUMEHEHUH.

5. Xpomatorpaduueckrie METO/IbI aHATN3A.

Knaccuduranuss xpomartorpaduueckuex METOJIOB IO arperaTHoMy COCTOSHUIO (a3, MexaHu3My
B3aUMOJICHCTBUS, cnoco0y  xpoMarorpaMpoBaHUs W TEXHUKE  BBINOJHEHHs. | a3oBas
xpomatorpadusi, BOXKX: npuaiun paboTel 1 IPUMEHUMOCTb.

6. JludpakioHHbIE METOIBI.

[lonarue xpucramumdeckoil pemerku. OOparHoe mnpocTpaHCTBO. Jupakiuuss peHTTEHOBCKOTO
n3nydeHud. Mcrounuku pentreHoBckoro uziyueHus. Ilpumenumocts PDOA u PCA. YpaBuenue
Bparra-Byneoda.

7. 3HeKTpOHHa$I " PCHTICHOBCKAs CIICKTPOCKOIIUA.




POOC-criekTpockonus, 0ke-CIeKTPOCKOHS, PEHTICHO-(PIyOpECIICHTHBIN aHATH3: IPUHITUI PaOOThI
Y IpUMEpBI TPUMEHEHUI.

8. Hcnonb3oBaHHE CHHXPOTPOHHOTO W3IyYEHHs] [Jis AUArHOCTUKHA MarepuanoB. HelTpoHHbIe
METO/IBI.

Oco0eHHOCTH CHHXPOTPOHHOTO H3yueHus. KorepeHTHOCTB, MomHOCTE. Mcrounnku CU B Poccun u
3apyoexom. [Ipumeps! npumenenns CU ans ucciaenoBanust MaTeprasos.

9. AToMHO-cuI0Bas MHKPOCKOIIHA. 30H,Z[0Ba$[ MUKPOCKOIIHA.

[MpuHIIMT paboOTHl aTOMHO-CHJIOBOTO MHKpPOCKOMNA. TYHHENbHBIH TOK. PexXuMbl u3MepeHuit
(KOHTAKTHBIM, TOJYKOHTAKTHBbIH, OECKOHTaKTHBIN). 30HAOBas MHKpockonus. OcoOeHHOCTH
poOONOArOTOBKY U IPUMEHEHHE.

10. Metonp! omnpenieieH sl MEXaHUKH MaTepHasoB.

Bunpr nHarpysku (pacTspkeHHe, cxarue(KoMmIipeccus), KpydeHue, u3ruO, casur). Moayns HOnra.
[MpuHnMn paGoThl pa3pbiBHOW MamuHBL. KommpeccHoHHBIH TecT. M3mepsieMbie BEIWYHUHBI, y4YeT
ko3 unmenta [lyaccona npu n3mepeHusX.

11. Peonmoruueckre CBOMCTBA MaTepraoB.

OmnpeneneHne peosoTUH. YCTPOMCTBO OCHMWIUISIHUOHHOTO peoMerpa. Bsi3kocTe anHamuueckas,
KMHEMaTudeckass U KoMIuleKcHas. HbIOTOHOBCKHE M HEHbIOTOHOBCKUE JKUIKOCTH. THKcCOTpomus U
peorniexcusi. Momynie HaKOIUIEHUS M MOAYJb NOTepk. [lnacTuueckas u ynpyras nedopmanus. Monenu
tedopmaru Ten. Penakcanus MaTepuaios.

12. Tepmuueckue 1 TEPMOMEXaHNIECKHUE METOBI UCCIETOBAHMS.

MeTtoast TEPMHUYCCKOI0, AWMHAMO-MEXaHUYCCKOIO U TCPMOMEXAHUYCCKOI'O aHaJIM30B: IMPUHIUIT
pa6OTI>I, MCTOAUKHU U3MECPCHUA, IPUMCHHUMOCTb MCTOIOB.

13. HOTGHLII/IO,E[I/IHaMI/I‘IeCKI/Ie u TaJbBaHOCTATHYCCKUC METOABI. CHCKTpOCKOHI/IH
AJICKTPOXUMUYCCKOIO UMII€JaHCAa.

Bosnpramnepomerusi. ['agpBaHOCTaTHYECKOE IMKIMPOBAHKE. 3aBUCUMOCTD YACIBHBIX XapaKTePUCTUK
OT TUIOTHOCTH TOKa paspsma. JByx u TpexdnekrpomHble sueiiku. [loTeHmmocraTtHmyeckoe W
rajlbBaHOCTATHUECKOE TpephIBUCTOE THUTpoBaHWe. OmnpenencHue kodduieHToB auddy3un B
MHTEPKAJSIIMOHHBIX Marepuanax. CIeKTPOCKONHs JJIeKTPOXUMHUYEcKoro ummenanca. CrnocoOsl
npencravieHus uMnenanca. CnocoObl  OMMCaHUS  DJEKTPOXUMHYECKHX Ierneid. OCHOBHbIC
KOMITOHEHTBI 3KBHBAICHTHBIX cxeM. Comporusienue. Emxocts. MaaykTuBHOCTE. [ dy3nonHbIii
umnenanc (snmement BapOypra). DnemeHT moctosHHOW (a3bl. HekoTopble CTpYKTypHBIE MOJAETH
ANEKTPOXUMHUUECKUX cucteM. OCOOCHHOCTH TMpPOBEOCHUS OKCIIEPUMEHTa IO PETUCTpaluu
UMIIE/IaHCa.

14. MeTozbl 2MEeKTPOXUMHUYECKOTO aHAIN3a HA YPOBHE aKKyMYJIATOpa B cOope.

MeTozbI 2IEKTPOXMMHUYECKOTO aHaIM3a Ha YPOBHE akKyMmyssiTopa B coope. Crenens 3apsaa (state of
charge) u crenenp coxpaHHoctu eMkocTH (state of health) akkymynstopa, u crmocoObl ux
ompeneneHusi. AHanmuM3 Tpupocta emkocTtd (incremental capacity analysis). AHanmu3 KpuBOH
npousBogHOW &Emkoctu mo HampspkeHuto (differential voltage analysis). AHanu3 moImaroBo
W3MEPEHHOTO HaNpsHKEHUs] pa30MKHYTOH 11emu (incremental open-circuit voltage analysis).

15. Tunsl w xnaccupukanusi HCIOBITAHUN  ycTpoiicTB. Kiumarudeckwe, BakyyMHbBIE H
TEpPMO-BaKyyMHBIC UCTIbITaHUA. Bubpoucneiranusi.



Tunmbl u knaccuduKaius WCMBITAHUN YCTpoicTB. OCHOBHBIE THMBI HCIbITaHWH. OcoOeHHOCTH
MIPOBEJCHUS MCHBITAHUN M YCTPOMCTB pasznuyHoro Ttuma. Knumarmdeckne, BaKyyMHBIE U
TepMO-BaKyyMHble HcnblTaHus. Llenn mnpoBenenus wucnbiTanuil. Mcmomszyemoe o000pynoBaHHMS.
OcobenHoctn mpoBeAeHHUsA HCIBITaHUs. BubOpoucneitanus. lLlenu npoBeneHUs HMCHBITAHUH.
Hcnons3yemoe ob6opynoBanust. OcoOOEHHOCTH MPOBEAEHUS UCTIHITAHUSL.

5. Onucanue MaTepuaJIbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHE (MOIYJII0)

VYueGHast aymuTOpHs, OCHAIICHHAS! MYJIBTUMEANA IPOEKTOPOM, MEJIOBOW MIIM MapKEPHOH JOCKOH.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa

Jluteparypa Bolgaercs Ha 6a30BoH Kadenpe:

1. Jleran M.A. 3axapuenko K. B. Mexanndeckre ucnsitTanua Matepuanos. - M3garenscto HI'TY,
2017.—163c. — ISBN 978-5-7782-4896-0

2. Kupees, B.B. Bricokomonekymnsipusie coequnerus. Yacts 1. - OO0 «M3parensctBo FOpaiit» 2017.
—361c .- ISBN 978-5-9916-7150-7 (4. 1)

JomnonHutenbpHas auTeparypa

Jluteparypa Bolgaercs Ha 6a30BoH Kadenpe:

1. Linden's Handbook of Batteries / Edited by T.B.Reddy. - 4th Edition. - McGraw-Hill, 2010

2. Ilentun FO.A., Bunkos JI.B. ®usnueckue MeTobl HCCIeNoBaHus B Xxumud. - M.: Mup, 2006. -
683c.

3. bpannon M., Karutan Y. MukpoctpykTypa MarepraioB. MeTobl HCCIEN0BAHUSA U KOHTPOJIS. -
Mocksa: Texnocdepa, 2004. — 384 c. - ISBN 5-94836-018-

4. MuponoB B. OcHoBbI ckaHHpYIOLIeH 30H10BON MUKpockonuu. - M.: Texnocdepa, 2009. - 144c.
5. Muxaiinus B. B. CuaxporponHoe uznydenue B ciekTpockonuu. - M.: MI'Y, 2007. - 160c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

He ucnonszyrorcs.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 olecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

He npenycmotpeHsL.
9. Metonu4yeckne yKkazaHusi JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO M CHUILTHHBI (MOXYJIs)

CryneHT, M3y4arollui JIUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIUM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpoOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare u3ydeHus: JUCHUIUIMHBI CTYACHT JOJDKEH 3HATh OCHOBHBIC OIpECNICHUs AUCIUTLTNHBI,
YMETh TPUMEHSATH TOMyYEHHBIC 3HAHUS YMETh IPUMEHSTh TONY4YCHHBbIC 3HAHUS IS PEIICHUs
pa3IMYHBIX 33]1ay.

YceneniHoe ocBoeHue Kypca Tpedyer:

— MOCEMICHHUS BCEX 3aHSATHIA, IPETYCMOTPEHHBIX Y4eOHBIM TNIAHOM TI0 JIUCITUTINHE;

— BEJICHUS KOHCIICKTa 3aHATHH;

— BBIMOJIHEHUE 33/IaHUH TPAKTUYECKHMX CEMUHAPOB M CAMOCTOSTEILHYIO OOpabOTKy MOIYYEHHBIX
PE3yIBTATOR;

— aKTUBHOM CaMOCTOSITEITLHOW paOOTHI CTY/ICHTA.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;



— TpopaboTKy Yy4eOHOro Marepwana, IMOATOTOBKY OTBETOB Ha BOIMPOCHI, MPEIHA3HAUYCHHBIX JUISI
CaMOCTOSITEILHOTO U3yUCHUS;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U TPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIaJicHUs MaTepUaIOM CITY>)KAT YMEHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI 110 TeMaM
JMCILUIUINHBL.

BaxxHO m0OWTHCS MOHMMaHUS M3y4aeMOro Marepuana, a He MEXaHHYEeCKOTrO ero 3amoMuHaHus. [lpwm
3aTPYJHCHUH WM3YYCHHUsS OTACIBHBIX TEM, BOIIPOCOB, CIEAyeT oOpamiarbcs 3a KOHCYIbTAUAMH K
MPEIoIaBaTelio.

Bo3MoxxeH npoMeKyTOYHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEILICHUS 33/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

HpO(l)I(lJIb MnoATrOTOBKMU: dusuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI
®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadeapa 3MeKTPOXUMHIECKON YHEPIeTUKU

Kypc: 2

KBaJIMpUKALUS: MarucTp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 3 (oceHHuil) - JuddepenuupoBannslii 3a4eT
PazpaGoTunkm:

C.M. Mopo3oBa, KaHJl. XM. HayK
B.A. Busranos, kaHa. X¥UM. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrnocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAayyHON 3ajadye W  HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynprare wusyueHus IQUCHUILUINHBI «DU3MKO-XMMHAYECKHE METOAbl HCCIECJOBAHMM M HCIBITAHUN
MarepHralioB U yCTPOUCTB» 00yYarOIIUICs JOKEH:

3HATb:

- OCHOBHBIE BHJIBI METOJOB MCCIIC[IOBAHUI M HCIBITAHUNA MaTepHUajloB U yCTPOICTB, B OCOOCHHOCTH
OTHOCSIIIUXCS] K XUMUYECKUM UCTOUHMKaM Toka (XUT);

- YCTPOMCTBO M MPHUHIMI PAOOTH OCHOBHBIX IPHOOPOB M MHCTPYMEHTOB JJIs TPOBEJICHUS aHAJIN3A;

- IPUHLIUIIBI BEIOOpA METOAMK NPOBEACHHS (HPU3UKO-XUMHUYECKUX UCCIICAOBAaHUNA U HCIIBITAHUH.

yMeTh:

- OOBICHATH (1)I/I3I/IKO—XI/IMI/I‘-IGCKI/I€ IMPUHIUIIBI pa6OTI>I OCHOBHBIX HpI/I60pOB U HUHCTPYMCHTOB JIA

MIPOBCACHUA aHAJIN3a,

- IPOBOAMTH MPOOOIIOATOTOBKY 00pa3uoB (B yacTHOCTH, sBisitomuMucsa XU T nim ux KOMIIOHEHTaMH)
IUIsl IPOBEIEHUS] HHCTPYMEHTAIbHOIO aHAJIN3A;

- aHAJIM3UPOBATH PE3YIBTAThl PUIUKO-XUMHUUECKUX UCCIEOBAHUI U UCTIBITAHHIA;

- aHAJIM3UPOBATh HAYYHYIO JIUTEPATYPY C LEJbI0 BEIOOpa HHGOPMAIMK O IPUMEHEHUH TOTO WJIM UHOTO
METO/Ia K aHajM3y KOHKPETHOrO OObEKTa W HWHTEpIpEeTAalUH COOCTBEHHBIX 3KCIIEPHUMEHTAIbHBIX

MaHHBIX.
BJIAJETh:

- OCHOBHBIMH NPUHLIUIAMH, JIEKAIIMMH B OCHOBE (H3MKO-XHUMHUECKHUX METOJOB MCCIICTOBAHUS U
ucnsitanust XUT (kak Ha ypoBHE YCTpOHCTBa B cOOpe, TaK M OTAEIBHBIX MaTCPHAIIOB);
- HaBBIKAMU K IOAOOPY METOIWKH HCCIEJOBAaHHSA/UCIBITAHUS B 3aBHCUMOCTH OT THUIA OOBEKTa M

HUHTCPCCYIOIIHNX XaPAKTCPUCTHK,

- CBEJCHUSAMHU 00 OCHOBHBIX TpeOOBaHHMAX K MPOOOIMOATroTOBKe oOpa3la Juisi OIpeaesieHHON
METOJJMKH/HUCCIICIOBAHUS U COOTBETCTBYIOIINX OTPAaHMYCHUSIX TOH WIM HHOW METOMKH;

- HaBbIKAMU UHTEpIpPETalUM pPEe3yJbTaToB

COBPEMEHHOM JIMTEPATYpE.

IMPOBCACHHOI0 UCCJICAOBAHUA, OCHOBBIBAjACH Ha

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0




B nHavane xaxmoro 3aHATHS TPOBOAUTCA KPATKUN OMPOC MO TEME MPEABIIYIIEro 3aHATHSI.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BONPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Bonpocs! k auddepeHunpoBaHHOMY 3a4eTy:

1. BI/I):[LI maccmbmcaunﬁ (1)I/ISI/IKO-XI/IMI/ILICCKI/IX METOAOB MCCIICIOBAHMA.

2. Ilpuxuun paGoThl MEKTPOHHOTO MHUKpOCKomNa. Pasnuyue mexxay pacTpoBOi M MPOCBEUMBAIOLICH
MUKpockonuell. [Ipumepsl npuMeHeHus.

3. DHeproAMcIepCUOHHBIN aHaIu3 JJIs PACTPOBOM MEKTPOHHOW MUKPOCKOIHH: MPUHIUI PaOOTHI U
MIPUMEPHI IPUMEHEHUS.

4. UK-cnexkrpockonus: NPpUHIUI ASHCTBUS, METOAUKH U3MEPEHHUS, TPUMEHUMOCTbD.
5. KP-cniekrpockonus: NpUHIUN IEHCTBUSA, METOAUKH U3MEPEHMS], IPUMEHUMOCTb.
6. Macc-crieKTpoMeTpusi: IPUHIMI Pa0OThI, BUABI HOHU3ALHH.

7. IlpuMEeHHMMOCTh MacC-CIIEKTPOMETPUU IS Pa3iIMYHBIX THIIOB OOPa3I[OB U COYETAaHUE C JAPYTUMHU
METOIaMH.

8. SAMP-cniekTpoCKOUs: MPUHIIMI PAOOTHI, METOUKH U3MEPEHHH U IPUMEHHUMOCThH METOIa
9. BIIP-criekTpoCKOMuUs: MPUHITUN PaboThI, IPUMEHUMOCTh METOJIA.

10. Knaccuduxkarusi xpomarorpadhudeckux MeTonoB. [azoBas xpomarorpadusi: mpuHIHI PabOThl H
PUMECHEHHUSL.

11. BOXX: npuHiun paboTsl 1 NPUMEHEHUSI.
12. TlonsTre KpucTaIMdeckoi pemretku. OOpaTHOe MPOCTPAHCTRO.

13. Iudpakums peHTTeHOBCKOTO W3Ty4eHHs. VICTOYHUKH PEeHTTeHOBCKOTO n3inydeHus. [IpumeHnmMocTh
POA u PCA. YpaBuenue bparra-Bynbda.

14. POIC-cieKTpoCKONus: MPUHIIHIT PA0OTHI U PUMEPBI TPUMEHEHHH.

15. Osxe-creKTpOCKONUS: IPUHIMI PAOOTHI ¥ IPUMEPHI IPUMEHEHUIA.

16. Pentreno-guyopecieHTHbIN aHaIi3: TPUHIMI PA0OTHI U IPUMEPHI TPUMEHEHHIA.

17. OcobenHoctu cuHXpoTpoHHOTO M3ny4eHus. Mcrounnku CU B Poccuu u 3apyoeskom.

18. Ilpumepsr npumenenuss CU g uccnenoBaHusl MaTepHaioB.

19. TTpuHIHUI pabOTHl aTOMHO-CHUIIOBOTO MHUKPOCKOIIA. Pe:XKUMBI H3MEepEHHIA.

20. 3onmoBas Mukpockonus. Oco6eHHOCTH IPOOOTIOATOTOBKH U IIPUMEHEHNE

21. Buapl Harpy3ku. Moayns FOnra. [IpuHimn paboTsl pa3pbIBHONH MAITUHBIL.

22. KomnpeccruonHsli TecT. Mi3Mepsemble Benn4auHsl, yueT ko3ddunmenta [Tyaccona npu n3mepeHusx

23. OmpeneneHUe PEONOTHH. YCTPOWCTBO OCIIIISIIMOHHOTO peomeTpa. Bs3kocTe nuHammdeckas,
KMHEMaTH4ecKasi U KOMIUIEKCHasI.

24. Monynb HaKOIUIEHHUS! K MOIYJb ToTepb. Monenu aedopmarun ten. Penakcanusi MaTepraios.
25. TT’A: nmpuntun paboThl, IPUMEHUMOCTb METO/A.
26. JICK: npuHUIum paboThl, METOOUKH U3MEPEHHS, IPUMEHUMOCTh METO/A.

27. JluHamMO-MEeXaHW4YEeCKMH aHajdu3 M TEepPMOMEXaHW4YecKuil aHanu3. [lpuHmMn paboTel U
[IPUMEHUMOCTb METOJIOB.

28. OcCHOBHBIE 3JEKTPOXMMMUYECKHE METOIAbl Ha IIOCTOSHHOM TOKE: IMPUHLMIIBI pealu3alud U
nony4yaemas HHGOpMaLusi.

29. CHGKTpOCKOHI/Iﬁ HUMIICJaHCa: CYTb MCTOAA 3KBHUBAJICHTHBIX CXCM, (1)I/I3I/IKO—XI/IMI/I‘-IGCKI/II\/’I CMBICJI
OCHOBHBIX KOMIIOHCHTOB CXEM, IIPUMEPBI IPUMEHCHUA JId UCCIICAOBAHUA PEAaJIbHBIX MaTCpHUAJIOB.

30. ITonxons! openesieHus TEKYILEro COCTOSIHUS aKKyMYJIATOpa.
31. Metozbl napamMeTpU3aLuK aKKyMyJIATopa U 0arapen akKyMyJIsSTOpOB.

32. Tunwl u knaccudukanuss UCTIBITAaHUN yCTpocTB. OCOOCHHOCTH TMPOBEACHUS WCIBITAHUHA IS
YCTPONCTB PA3IMYHOIO TUIIA.

33. KimMatnueckue, BaKyyMHBIE U TE€PMO-BAaKyyMHBIE WCHBITaHMS. Llenn mpoBeneHHs HCIBITaHUM.
Hcnons3yemoe o6opynoBanust. OcOOEHHOCTH MPOBEACHUS UCTIHITAHUSL.

34. BubOpoucnbitanus. Llenn nposenenust ucneitanuid. Vcnosnbs3zyemoe obopynoBanusi. OCOOCHHOCTH
MIPOBEJCHUS UCTIBITAHUS.

HOHOHHI/ITGJ’ILHLIG BOIIPOCHI:



1. Kak ompenenuTb KOJIMYECTBO KHCIOpOAa M THUIN (YHKIMOHAJIBHBIX TI'PYIH, 00pa30BaBIINXCS B
pesynbrare okucienus rpagpura KMnO4+H2S04?

2. Kak ompenenuTh M3MEHEHHE COCTaBa M CTENCHH OKUCIICHUS METAJUIOB B KaTOJHOM MaTepHuale
LiCol/3Ni1/3Mn1/3A10.102, mnpowusomeaiiee TMmociae €ro NUKIAPOBAHWS B  JIMTUH-UOHHOM
aKKyMyJsiTope?
3.  Kak ompenenuTh 4YUCTOTY, HAJIWYMe TNPUMECHBIX (a3 M OXapaKTepU30BaTh 3arps3HCHHE
MOBEPXHOCTH, pa3Mep KPUCTAIUINTOB M HMX B3aHUMHYI) OPHEHTAIUIO JJIs TMOJUKPHCTALTUYECKOM
¢donbru Menu.

4. Kak ompenenuTb cocTaB JIEKTPOJIMTa B OTPaOOTaHHOM JIMUTUH-MOHHOM akkymyssitope? Kakue
3TaIbl MPOOOMOATOTOBKH HA/I0 IIPOBECTH?

5. Kakum crmoco6oM MOMKHO 3KCIIEPHUMEHTAIBHO ONPENENINUTh MPOAOIDKUTEIHHOCTh SKCIUTyaTaluu 1
OILICHUTHh OCTABIIMHCS IUKIMYECKUH pecypc aKKyMyISITOPHOH Oaraped W3 JIIEKTPOMOOHIIS eCiH
M3BECTHA TOJIKO HAaYaJIbHAS! EMKOCTh TYCHKHU?

Kputepun onennBanus

Onenka ommuHo 10 OammoB — BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATh UX Ha IPAKTHUKE TPH PELICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPHUHATHIX PELICHUH.

Onenka ommuHO 9 Oa/uIoB —  BBICTABISIETCS  CTYIEHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHUH.

Ouenka omm4yHO & OamioB — BBICTABISAETCS  CTYIACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
PELICHUH, ¢ HEKOTOPBIMH HEZOYETAMH.

Ouenka xopomo 7 6aJiiIoB — BBICTaBIISIETCS CTYACHTY, €CIIM OH TBEPAO 3HAET MaTepual, IpaMOTHO H T10
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyUYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

OI_IeHKa XOpo1Io 6 0anI0B — BBHICTABIIAETCS CTYACHTY, €CJIKX OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO H I10
CylI€CTBY U3JIarac€t €ro, yMeCT IPUMCEHATD MTOJTYUYCHHBIC 3HAHNA Ha IMPAKTUKE, HO JOITYCKACT B OTBETC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

Ouenka xopomo 5 6aJilIoB — BBICTABIISACTCA CTYACHTY, €CIIM OH B OCHOBHOM 3HA€T MaTepHaj, IPaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT MPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOTUYECTBO HETOYHOCTEH.

OueHka yIOBJIETBOPUTENBHO 4 Oama — BBICTABISIETCS CTYACHTY, MOKa3aBlIeMy (parMeHTapHBIH,
Pa3po3HEHHBIA XapakTep 3HAHIM HEAOCTAaTOYHO NpaBMIIbHBIE (OPMYIMPOBKH Oa30BBIX IMOHSIUN
HapylleHHUs JOrMYECKON M0CIeJ0BaTebHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yJIOBJIETBOPUTENBHO 3 Oama — BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBI XapakTep 3HaHWY JOMYCKAIOIIeMy OMIMOKA B (HOPMYNIHPOBKAax Oa30BBIX MOHSTHH
HapyLICHUs] JIOTHYECKOM IOCIEeI0BaTEeIbHOCTH B M3JIOKEHHH IPOTPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3jesiaMi yu4eOHOH MPOrpaMMBbl, HEOOXOAUMBIMHU [T albHENIIero o0ydeHus 1
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OneHKa HEeyIOBJIETBOPUTEIBHO 2 Oaia — BHICTABIISCTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJbIIeH 4acTh
OCHOBHOTO cOJepXaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaX OCHOBHBIX HPHHIMIIOB U HE YMEET HCIIOIb30BATh ITOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKa HEYIOBJIETBOPHUTENBHO | 0amn — BBICTABISICTCS CTYIACHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiie omuoK B GOpPMYTUPOBKaX
0a30BBIX TOHITUN TUCHUIUIMHBI U BOOOIIE HE MMEET HAaBBIKOB PEIICHHS TUIOBBIX MPAKTHYECKUX
3aj1au.



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

B ocennem cemectpe npenycMmorper auddGepeHInpoBaHHbIN 3aueT (YCTHBIN, KOTOPBIH MPOBOAUTCS IO
BOIpOCaM MporpaMMbl (B OuiieTe JBa TEOpPETHUECKHX Bompoca). Ompoc mo OWJIeTy HE MOXKET
npeBbiaTs 60 MUHYT, Ha IOATOTOBKY BbIAendeTcs He 6onee 60 MUHYT.



