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1. Heau v 321241 0CBOEHUS TN CHUTLIHHBI (MOZYJIs1)

Heasb Kypca: 03HAKOMHUTBH CTYJCHTOB C COBPEMEHHBIMH METOJAMH HCCIICOBAHUS MMOBEPXHOCTEH
(CMMUII) pa3auvHBIX MaTEPHAIIOB.

3auaann Kypca sABJIAIOTCA. OCBOCHHEC METOJUKHU U TCXHUKHW COBPEMCHHBIX METOAOB HMCCIICI0-
BaHUA HOBerHOCTeﬁ. Hcnons3oBanne MCTOOOB JJI1 pCHICHUA 3a1a4 COBpeMeHHOﬁ HAaYKHU U TCXHUKH.

2 Mecro aucunmiiuHbl B ctpykrype OOII BITO

1) Aucuumnnuna no Beioopy «COBpeMEHHbIE METOAbl UCCIIEA0BAaHUS TTOBEPXHOCTUY» OTHOCUTCS
k BapuatuHoi yactu b1.B.JIB.05.02 u sBnsieTcss oiHON M3 AUCHUIUIMH, GOPMUPYIOMIUX MPOodheccruo-
HaJbHBIC 3HAHMS W HABBIKH, XapaKTepHbIC I OakanaBpa nmo HampapieHuto moarotosku 03.03.02 du-
3uKa B 8 cemecTpe 4 Kypca.

W3ydeHnve naHHOW TUCHUIUIMHBI Oa3upyeTcs Ha CICAYIOMIMX TUCHUIUIMHAX: DJIEMEHTHl BaKy-
yMHOM TexHukH, Pusuka TBepAoro tena, [IBukeHue 3apsyKEHHBIX YAaCTUIl B AJIEKTPOMArHUTHBIX MO-
J51X, DIEMEHTBI CTATUCTUYECKON U KBaHTOBOM (u3uku, CTpoeHue aToma U Ap.

3 TpeGoBanus K pe3yabTaTaM OCBOCHHS COAEPKAHUS JUCHUIIMHBI (MOLYJIs1)
[Ipouiecc M3ydeHus MUCHUIUIMHBI MOAYJIS HampaBjieH Ha (OPMUPOBAHUE DJIEMEHTOB CIEIyIO-
X KoMmrereHud B coorBeTcTBUU ¢ PI'OC3++ BO mno Hanpasienuto noarotoku 03.03.02 dusuka
(YpoBeHb OakanaBpuara):

IIpogheccuonanvhvle Komnemenyuu

IKC-2: CnocobeH nMpoBOIUTh TEXHUYECKYIO BepUPUKALNIO U 00CTyKUBAaHUE MPUOOPOB, at-
NapaToB U METOJIUK JMATHOCTHKHU M JICUCHHS, 00CCIICYHBATh TUNIAHUPOBAHUE OOJIyUCHHS, JO3UMETPH-
YEeCKUW KOHTPOJIb ¥ PAJAMAIMOHHYI0 O€30MaCHOCTh, YIIPABICHUE METUITMHCKUMU WH(POPMAIIMOHHBIMH
CHCTeMaMH

JJ1s1 ocBOeHMS T CHUIIIMHBI 00YYAKOIIUICS 10JIKEeH

3name: TpeaMeTHYI0 00JacTh, KaTeropualbHbIN amnmnapaT, CTPYKTypy AUCHHUIUIMHBI "Paauo-
AJIEKTPOHUKA".
3HaTh OCHOBHBIE JOCTHKEHMS PAJHOIIEKTPOHUKN HA JAaHHBIH MOMEHT M NOHMMATh (DyH/IaMEHTallb-
HbIE IPUHIUIIBL, JISKAI[HE B OCHOBE ITOCTPOEHMS M PAOOTHI COBPEMEHHBIX AJIEKTPOHHBIX YCTPOUCTB U
puOOpoOB.

Ymemuw: pazpabarhiBaTh NPOCTHIE PATUOIIEKTPOHHBIE YCTPOMCTBA, (PYHKIIMOHAIBHBIE CXEMBI
JUISL TIPOBEJICHUSI U3MEPEHMM, JeNaTh pacdyeTbl CXeM, IPOU3BOJIUTh U3MEPEHUs Pa3INYHBIX (pu3nde-
CKHX IapaMeTpOB AIEKTPOHHBIMU TPUOOpaMHu.

Braoemu: 3nanuem 6a30BbIX KOHLIENIHUHA U MOHATHI (PU3NYECKUX MPOIECCOB B ANEKTPOHHBIX

HpI/I60an " CXeMax; ymeHuem KOJINICCTBCHHO OLCHUBATD 3HAUYCHU A U3MEPACMBIX ITapaMETPOB CXEM



4. Conep:kaHue M CTPYKTYPA IMCHUIUIMHBI (MOYJIf)
4.1 Conepxxanue pa3iejioB IUCHUNINHbBI
Tabauya 1. Cooepoicanue pazoenos oucyuniunvl « Cospemenubvie Memoobl UCCAe008aHUS.
NOBEPXHOCUY, NePeteHb OYEHOUHbIX CPEOCME U KOHMPOIUPYEMbLX KOMNEemeHYUll

N; e[an;- Hanll)\;zlzlgizHHe Coneprkanue paszjena E}(I)SLMI:)(I;IH;E;?;— HanMeHOBAHME
TEHIUH (WU €€ OTIEHOTHOTO
wacry) cpelcTBa
2 3 4 5
Brenenue. CtpykTtypa Kypca. PeTuHTrOBBIE [IKC-2 a3, PK, T
MeponpusTs. PekoMeHryemast
nurteparypa. llenu u 3amaun
Kypca. TepMuHOIOT s, HEKOTO-
phIC ONIPEACIICHUS ¥ TIOHSTHS.
OcCHOBHBIE HaIIPABJICHHS U pa3-
putus CMMUIL
2 DJIEMEHTHI BaKy- Baenenne. CriocoObl OTKAYKH IIKC-2 I3, PK, T
YMHOM TE€XHUKH. BaKYyMHBIX CUCTEM U KOHTPOJIS
HU3KUX naBiaeHuil. [lonyuenue u
HU3MEPEHHUE CBEPXBBICOKOTO Ba-
kyyma (CBB).
3 Crioco6s! nontyue- | Beenenne. CriocoOsl 1osrydeHus IIKC-2 I3, PK, T
HUS YHCTHIX I10- YHCTBIX IOBEPXHOCTEMH, YCIOBUS
BEPXHOCTEH M CO- | MX COXPAHCHHS YUCTHIMU B TE-
BPEMEHHBIC BaKy- | YEHHE HKCIIEPUMEHTA. Y CIIOBUS,
YMHBIE CHCTEMBI HEOOXOUMBIC JIJISl peasi3aIiuu
JUTSL HAYYHBIX UC- COBPEMEHHBIX METOJ/IOB. AHAJIN-
clieIOBaHMIA. THYCCKUE METOAbI UCCIICIOBA-
HUS TIOBEPXHOCTU U X UH(DOP-
MallMOHHBIE XapAaKTEPUCTUKHU.
OCHOBHBIE 3JIEMEHTHI COBpE-
MeHnHoi CBB ycranoBku 11
HCCIIE0OBAHMS TOBEPXHOCTH.
4 Meroabl uzmepe- Bseaenue. Ilonstue o PBO. IIKC-2 P,PK, T
HUS paboTHI BBIXO- | TepMoanekTpuueckue u GoTo-
J1a DIIEKTPOHA 3IEKTPUUYECKUE METO/IbI U3MeE-
(PBD). penust PBD. MeTobl KOHTaKT-
HOM pa3HOCTH MOTEHIIMAJIOB.
5 Meron anexktpoH- | Beeaenue. Metoa anekTpoOHHOU IIKC-2 I3, K, PK, T
HOM OXKe- oxe-crektpockonuu (30C).
CIEKTPOCKOIHH. O0603HaueHUS IEKTPOHHBIX
nepexo10B. [IpunHiun nzmepe-
HUSI DJIEKTPOHHBIX CIIEKTPOB.
OcobeHHOCTH U3MEPEHUH U
pacmudpoBKU 0KECTIEKTPOB.
XYUMHYECKUM CABUT OXKE-IIHKOB.
IloHsTHE O KOTUYECTBEHHOM
0’K€-2JIEKTPOHHOMU CIIEKTPOCKO-
muu. Ucnons3oBanue 30C B
HayKe U TEXHHKE.
6 Merton pentrenoB- | Beenenue. ®otorddexr. [Tons- IIKC-2 I3, K, PK, T




cKkol (hoTodsek-
TPOHHOM CIIEKTPO-
CKOIHUH.

THE O BHEIIHEH W BHYTPEHHEMN
(dhoTosamuccuii. 3aKOH cCoOXpaHe-
HUS SHEPTUU (POTOIMUCCHH.
PentrenoBckast poT0371€KTPOH-
Hasi cnekTpockonusi. CriocoObl
BO30YXKJICHUSI OCTOBHBIX YPOB-
Hel. OcoOeHHOCTH PHEproaHa-
JU3aTOPOB, MPUMEHSEMBIX B
POC. POC cnexkrpockonus
OCTOBHBIX ypoBHEeW. DopMma u
casuru POC cnektpos. [Ipume-
Henue POC B HayKe U TEXHUKE.

HecopOrimoHHbIe
METO/IbI UCCIEN0-
BaHUs ITOBEPXHO-
CTH.

Brenenue. TepmoaecopOiusi.
NmnynbcHas U TepMorporpam-
mupoBaHHas necoporuu (UT/,
TILJ). OxcriepuMeHTaIbHbIC
000pyIOBaHUS 7S peain3auu
WUTJM u TIIJ. IIpumeHnenue B
HayKe U TEXHHKE.

IIKC-2

13, PK, T

Merton ynbrpadu-
0JICTOBOM DJICK-
TPOHHOM CIIEKTPO-
CKOITHH.

Beenenue. OcHOBBEI MeTO1a
YOC. Uctounuku YOC uszmny-
YEHUS 1 OCHOBHBIC TPEOOBAHMS
K HUM. DKCHEpUMEHTAJIbHAs
texHuka 111 YOC. YOC kak
METO/] aHAJIU3a CTPYKTYPbI
3JICKTPOHHBIX 30H YUCTHIX I10-
BEPXHOCTEHN U YyHOPSI0UEHUS
CJIOEB a/ICOPOMPOBAHHBIX aTO-
MOB. Xumudeckuii capur Y OC
CHEKTPOB U AeopMallus ux B
3aBUCHMOCTH OT XMMHYECKOTO
COCTOSIHHSI aTOMOB (Ka4eCTBCH-
HO).

IIKC-2

I3, PK, T

Meton IDHD.

Beenenue. /ludpaxius snek-
TPOHOB HU3KHUX DHEPTrHil. Die-
MeHTapHas teopus JIOHI. Dke-
NepruMeHTaIbHOe 000pyI0BaHUE
s peanuzanuu JI9HD. Tpebo-
BaHUSA AIEKTPOHHOMY MYUKY.
[ToaroToBka MOBEPXHOCTH IS
JASHD. OcHOBBI KpUCTAILIOTpa-
¢uun noBepxHoctu. MHTEpMIpe-
tauus kaptud JOHD. Meronu-
Ka sKcrepuMenTa. Judpakiu-
OHHAs KQPTHUHA YHCTHIX TTOBEPX-
HOCTEH U aIcCOpOMPOBAHHBIX
CJIOEB.

IIKC-2

I3, K, PK, T

10

Meron paccessHus
MOJIEKYJISIPHBIX
MTyYKOB.

Beenenne. PaccesHue Moneky-
JSApHBIX My4KOoB. OCHOBBI B3au-
MOJICHCTBUS HEWTPAJIbHBIX 4Ya-

IIKC-2

P,K,PK, T




CTHUI[ C MOBEPXHOCTHIO. Croco-
OBl TTOJTYICHHS ITy4KOB
HEUTpaJIbHBIX YacTull. JleTekro-
pbl HEUTPAJILHBIX YaCTHUIl U Tpe-
OOBaHUS K HHUM. ODKCIEPUMEH-
TaJgbHAs TEXHUKA I U3YYCHUS
MoBepXHOCTH Merogom PMIL.
Pe3ynbTaThl KCHIEpUMEHTa B UX
WHTEPIIPETAIUH.

11 Metong POM. BBenenne. OcHOBBEI MeTOna TIKC-2 I3, K, PK, T
POM. TpeboBaHus K AJIEKTPOH-
HoMmy nmyuky. Ilpunnun peru-
ctpanmu  uHpopmaruu. Coop
nHpopManuu ¥ 00paboTKa HX
Ha OBM. Bo3MoOXHOCTH MeTOaa
POM. Ilpumenenne POM B
HayKe U TEXHHKE.

12 Metox ACM. BBenenune. OcHOBBEI MeTOIA TIKC-2 P,K,PK, T
30H]I0BOM MUKPOCKOITUH T10-
BEPXHOCTH. 30HABI ISl U3y4e-
HUSI MEKpOpeibeda MmoBepxHO-
cTH. MeToI aTOMHO-CHJIOBOTO
MHKpOCKOTa. Y CTPOMCTBO U
npuHiun aercteus ACM. Pe-
YKUMBI TIPOBEICHUS dKCIIEPH-
MEHTa ¢ ucroib3oBanueM ACM.
Nudopmanus, nomyyaembie mpu
M3y4YEHUU TOBEPXHOCTU METO-
noMm ACM. ITpumenenne ACM B
HAHOTEXHOJIOTHH.

13 Merox TyHHENB- Bsenenune. OcuoBbl MeToma TM. IIKC-2 P,K,PK, T
HOU MUKpocKonuHu. | TyHHenbHBIN 3pdexT. Metoa
TYHHEJIBHOT'O MUKPOCKOIIA.
YCTpoicTBO U IPUHLIAIL 1€U-
ctBusg TM. PexxuMsl nipoBene-
HHUS DKCIIEPUMEHTA C UCIIOJIb30-
BanueMm TM. Mudopmanus, no-
JIy4aeMbI€ IIPU U3YYECHUH T10-
BepxHocTH MeTogoM TM. Ilpu-
MeHeHre TM B HAaHOTEXHOJIO-
THU.

B paznene 4 npuBoasTcs maHupyeMble (pOpMbI TEKyIIEro KOHTpoJs. 3amuTa 1abopaTopHOH
pabotel (JIP), BemonHenune momamrHero 3amanus (/13), manucanue pedepara (P), xomnoksuym (K),
pyoexHusIit kouTposs (PK), rectuposanue (T) u 1.1.




4.2. CTpyKTYypa TUCHMILIHHBI (MOXYJIS)

4 Tabauya 2. Oduwas mpyooemkocms oucyunaunovt cocmaensem 3 3.e0. (108 u.)

Bux paGots1 TpynoemkocTh, yac.
8 cemecTp Bcero
Oo0mast Tpy10eMKOCTb B 3a4. e]l. (4ac.) 3(108) 3 (108)
KonTtakrHas padora (B yacax): 70 70
Jlexrnn (JI) 30 30
Ipaxrryeckue 3ansatus (113) 20 20
JlabopatopHsie paboTs! (JIP) 20 20
Cemunapckue 3ansatus (C3) — —
CamocrosTeqbHast padora (B 4acax), B TOM 4YHCJIe KOH- 11 11
TaKTHas padora:
Kypcosas pabora (KP) 8 8
Pedepar (P)
KonTtpomsnas padora (K)
CamocTosTenpHOe N3ydIeHUE Pa3JIeiIoB 3 3
Kontpoas 27 27
IToaroToBka U MPOXOXKACHUE MPOMEKYTOUHOU 27 27
aTTecTaluu
Bung npoMexxyToqHON aTTecTanum DK3aMeH+KypcoBas paboTa OK3aMeH+TKypcoBas
pabota

4.3. ConepxaHue TMCUMILUIUHBI (JIEKIIMOHHbIE 3aHATHSA)
Tabnuya 3. Jlekyuonnvle 3ansmus

Tema

BBenenue. DneMeHThl BAKYYMHON TEXHUKH.

CriocoObl MMoJTy4yeHus! YUCThIX OBEPXHOCTEN U COBPEMEHHbBIE BAKYYMHbBIE CUCTEMBI JIJIS
HAay4HBIX MCCIICJOBAaHUN.

Mertoapl u3mMepenus paboTsl BeIxoJ1a anekTpona (PBD).

MeToJ1 371EKTPOHHOM 0KE-CIIEKTPOCKOIHH.

MeTo1 peHTI€HOBCKON (hOTOIIEKTPOHHOM CIIEKTPOCKOINHH.

I[eCOp6HI/IOHHI>I€ MCTOJbI UCCIICAOBAHHNA ITOBECPXHOCTH.

Merton ynbTpadroaeToBOM 2JIEKTPOHHON CIEKTPOCKOIHUH.

Merton IDHD.

Meroa paccesHUsI MOJEKYISIPDHBIX ITyYKOB.

Metox POM.

Metox ACM.

MeTo1 TYHHEITbHOW MUKPOCKOIIHH.

4.4. ConepxxaHue TMCHMILVINHBI (JIA0OpPAaTOPHBIE 3AHATHS)
Tabnuya 4. Jlabopamopnvie 3anamust

Conep:xanue 3aHATHI

HapI/ICOBaTL 6J'IOK—CXCMy OXKC-CIICKTPpOMETpA. Onucarh Ha3HAYCHUE KaKI0ro y3ja YCTaHOB-

KH.

I/IBYLICHI/IC CIICKTPOB HU3JIYUCHUSA NCTOYHUKOB CBCTA.

HonyquI/Ie CBCPXBBICOKOI'O BAKyyMa U €ro USMCPCHUC.

O06paboTKa MOBEPXHOCTH 00pa31ia HOHHBIM ITyYKOM.




H3mepeHne oxe-CrieKTpoB MOBEPXHOCTH 00paslia 0 U nocje O4UCcTKU. VX mHTeprperamui.

Meroap TI ,®CJ] u DCJI. biok-cxeMbl ycTaHOBOK. MI3MepeHne CeKTpoB.

Meto1 TYHHEIbHOW MUKPOCKOITMHU

0| [ N[ W\

MGTOII aTOMHO-CUJIOBOH MUKPOCKOIITNH

4.5. ConepxaHue TMCHMILVIMHBI (IPAKTHYECKHE 3AHATHSA)
Tabnuya 5. [lpakmuueckue 3ausamus

Ne Coaepixanue 3aHATHI

Ortkauka BakyyMHOU cucTeMsbl. M3Mepenue Bakyyma.

OuncTKa MOBEPXHOCTH 00pa3iia METOIOM HOHHOTO TPABJICHHSL.

M3mepeHne oxe-CeKTPOB KPEMHUS M UX pacuIn(poBKa.

Nzmepenne PODC-criekTpoB KpeMHHUsI M UX paciin(poBKa.

W3mepenne paboThl BBIXOA 3JIEKTPOHA TOBEPXHOCTH YHCTOIO METAJLIA.

W3mepenue paboThl BbIX01a 3JIEKTPOHA NOBEPXHOCTHU NOJYIIPOBOJHUKA.

NN N | (WIN =

W3yueHne noBepXHOCTH KOMIO3UIIMOHHOTO MaTepuana MmerogoM ACM.

4.6. CamocTosiTeIbHOE M3YYeHHe TUCIUTITHHBI
Tabnuya 6. Camocmosmenvhoe usyuenue pazoenos QUCYURIUHBL (MOOY/Is)

Ne CopepxaHue 3aHITHI

1 | HapucoBath 0JI0K-CXeMY COBPEMEHHOIO 3JIEKTPOHHOIO CIIEKTPOMETpPA M ONMHCaTh Ha3Haue-
HUE KaXJI0T0 y3J1a YCTAHOBKHU

2 | BakyymHubie Hacocel. MexaHuueckue, mudy3noHHbIE, COPOIIMOHHBIE H MAarHUTOPA3PsIIHBIC.
[Tpunuun padotel. O6sacTh NpuMeHeHus. M3MepeHne Hu3Kux JaBieHUi.

BbiBo1 popMyITbl IpeieibHOTO AABJICHHUS OCTATOYHOTO Ta3a B Kamepe

O6e3rakuBaHue KaMepbl M BaKyyMHbIN OTXKUT 00paslia

Yerpoiicta u npunnun padotsl A3I, A3 u TICA

Oxxe mpoliecc 1 0003HaUEHUs 03Ke-NIEPEXO0JI0B

BI)IBO)I (bOpMy,TII)I JJI1 CCUCHUA MOHM3AallH OJICKTPOHHBIM yaAapOM

e B RN lo WAV, J NN ROV

YOOC u POIC. CpaBHHTENbHASI XapaKTEPUCTHKA METOJIOB

5. Oyenounvie mamepuanst 0131 mexKyuiezo u pyoexscnozo KOHmpOoJia yCneeaemocmu
U NPOMENCYMOUHOU ammecmayuu

KoneunbIMu pe3ynbTaTaMu OCBOEHHS MPOTPAMMBbI JUCIUILIUHBI SBISIOTCS COPMUPOBAHHBIE
KOTHUTHUBHBIE JECKPUMITOPHI «3HATHY, «YMEThY», «BIAJETh», PACIIUCAHHBIC MO OTACIHHBIM KOMIIETCH-
M. GopMUpOBaHUE ITUX JECKPUNTOPOB MPOUCXOAUT B TEUCHHUE BCETO CEMECTpa M0 dTarnaM B pam-
Kax pa3IMYHOrO BUJIA 3aHATUN U CAMOCTOATEIHHON PabOTHI.

B xonme u3yueHUs AUCUUIIIMHBI MPETyCMAaTPUBAIOTCS MEKYUUl, pYyOescHblii KOHmMPOibL U
npOMeENCYMOUHAA ammecmayus.

5.1. Ouyenounvie mamepuansl 0131 meKyuiezo Konmponsa. Lleno mexkywe2o KOoHmpo/is — OUEH-
Ka pe3ylbTaToOB PabOTHI B ceMeCTpe M 00ecrieueHrne CBOEBPEMEHHON 00paTHOM CBSI3U, IS KOPPEKIIUU
oOyueHus, aKTUBU3AIUU CAMOCTOATEIbHOU paboThl oOydaromerocs. OOBEKTOM TEKYIIEro KOHTPOIsS
SBIISIIOTCS KOHKPETU3UPOBAHHBIE Pe3yNbTaThl 00yueHus (yaeOHbIe TOCTHKEHUS ) 110 JUCIUTLITHHE

Texyuwyuii KOHmpoJIb YCIIEBa€MOCTH 00ECTIEUYMBAET OIEHUBAHUE XOJa OCBOCHUS TUCITUTLIMHBI
«CoBpeMEHHBIE METO/IBI UCCIIEIOBAHUS TOBEPXHOCTU)» U BKIIFOUAET: OTBETHI HA TEOPETUUECKUE BOIIPO-
Chbl HA MPAKTUYECKOM 3aHATUHU, PEIICHHE MPAKTHUYECKUX 3a7a4 W BHITIOJHEHHE 3a/laHUi HA TIpaKTHUe-
CKOM 3aHSTHH, CaMOCTOSITEIbHOE BBINOJHEHWE WHAMBHIYAaTbHBIX JOMAIIHUX 33JaHuil (Hampumep,
pelieHre 3a1a4d) ¢ OTYETOM (3aIlUTON) B YCTAaHOBIICHHBIN CPOK, HAMMMCAaHUE TOKJIAI0B, pedeparos, Ic-
ce, JUCKYCCHH.



OreHKa KavecTBa MOATOTOBKM HAa OCHOBAaHWHW BBITIOJHEHHBIX 3aJ[aHUW BEIETCS IPETojaBaTe-
neM (C 00CYXIECHUEM PE3yIbTATOB), 0aJThl HAYUCISIIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3aaHUs

5.1.1. Ouyenounvie mamepuansl 014 ycmmuozo onpoca no oucyuniune «CospemeHnnvle memool
uccneoosanus nosepxnocmuy (Koutposupyembie kommnerenuuu [NKC-2, ITIKC-2.2):

YCTHBIA ompoc SBISIETCS OJAHUM M3 OCHOBHBIX CIIOCOOOB y4yé€Ta 3HAHUN OOydarolerocs mo
muciuIuiiae. Pa3BEpHYTHIN OTBET CTYACHTA OJIKEH MPEJCTABIATh COOON CBSI3HOE, JOTUUYECKH TOCe-
JOBAaTeIbHOE COOOIICHNE Ha 3aJaHHYIO TEMY, T0Ka3bIBaTh €r0 YMEHUE MPUMEHSTh ONpEACICHUS.

Ilepeuens mem c éonpocamu 013 yCMHO20 Onpoca:

Tema 1. CtpykTypa Kypca. PeiltunroBeie Mmeponpustusi. Pekomenayemas nureparypa. Llenu u
3aauu Kypca. Beenenue. TepMUHOIOIUS, HEKOTOPBIE ONIpeAesieHNs U NOHATUSA. OCHOBHBIE HallpaBie-
Hus 1 pazsutuss CMUIL.

Tema 2. CiocoObl OTKAYKH BaKyyMHBIX CHUCTEM M KOHTPOJIA HU3KUX naBiaeHui. [lonydeHue u
HU3MEpEeHHEe CBepXBhICOKOTO Bakyyma (CBB).

Tema 3. CriocoObl MoTydeHus: YUCThIX MOBEPXHOCTEH, YCIOBUS UX COXPAHEHUS YUCTHIMU B Te-
YEeHHE PKCIIEPUMEHTA. Y CIIOBUS, HEOOXOIMMBIE JIJIsl peau3alliid COBPEMEHHbBIX METOJ0B. AHATUTHYE-
CKH€ METOIbl UCCIIEOBAHUS MOBEPXHOCTU U UX MH(MOpMaLMOHHBIE XapakTepucTuku. OCHOBHBIE dJie-
MEHTbI coBpeMeHHOK CBB ycTaHOBKHM 7151 MCClIe10BaHUSI IOBEPXHOCTH.

Tema 4. Ilonarue o PBD. TepmonnekTpuueckue u (HOTOIIESKTPUUECKHE METOIBI M3MEPEHUS
PB3. MeTobl KOHTAaKTHOM pa3HOCTH MOTEHIIUAJIOB.

Tema 5. Meton snexTpoHHOM oxe-criekTpockonuu (DO0C). O6o3HaueHUs INEKTPOHHBIX Mepe-
xon10B. [IpuHIMN M3MepeHus >MEeKTPOHHBIX CHEKTPOB. OCOOEHHOCTHM HM3MEPEHHH U paciiu(poBKU
0’KECIEKTPOB. XUMHUYECKUI CIBUT 0Ke-NUKOB. [IOHATHE O KOJTUYECTBEHHOMN 0Xe-3JIEKTPOHHOM CIEK-
Tpockonuu. Mcnonb3zoBanue D0C B HayKe U TEXHUKE.

Tema 6. ®ororddekr. [TonsTue o BHemHeNH U BHyTpeHHEH (HoTodMUCCUI. 3aKOH COXpaHEHHS
sHepruu ¢otosmuccun. PentreHoBckast poTosnekTpoHHas crekTpockomnusa. CrnocoObl BO30YXKACHUS
OCTOBHBIX ypoBHEl. OCOOEHHOCTH YHEProaHaIn3aTopoB, NpuMeHseMbix B POC. POC cnekTpockomnus
ocToBHBIX ypoBHeH. @opma u casuru POC cniektpos. [Ipumenenne POC B Hayke 1 TEXHHKE.

Tema 7. Jludpakuus >1€KTPOHOB HU3KUX 3HEpruil. DnemeHtapHas teopus ADHD. Dkcnepu-
MeHTajbHOe 00opynoBanue s peanusanuun JIOHD. TpeboBanus snekTpoHHOMY myuky. Iloaroroska
nosepxHoctu s JIOHD. OcHoBbl kpuctamiorpaduu nosepxHoctH. Murepnperanus kaptun AOHD.
Mertonuka skcnepumeHTa. [ludpakinoHHas KapTUHA YUCTHIX TMOBEPXHOCTEH M aJcopOMpPOBAHHBIX
CJIOEB.

Tema 8. Jludpakuus >1eKTPOHOB HU3KUX SHEpruil. DnemeHTtapHas teopus [IOHD. Dxcnepu-
MeHTaJbHOe 00opynoBanue s peanuzanuu JIOHD. TpeboBanus snexTpoHHOMY myuky. [loaroroska
nosepxHoctu s JIOHD. OcHoBbl kpuctamiorpaduu nosepxHoctd. Murepnperanus kaptun AOHD.
Mertonuka skcnepumenTa. [ludpakinoHHas KapTHHA YUCTHIX MOBEPXHOCTEH M aJcOpOMPOBAHHBIX
CJIOEB.

Tema 9. Paccesnune MosIeKyIspHBIX ITydKOB. OCHOBBI B3aHMOJEHCTBUS HEUTPAIBHBIX YACTHUL] C
NOBEPXHOCThI0. CIOCOOBI MONyYeHHsI MyYKOB HEUTpPaldbHBIX YacTHUll. JleTeKTopbl HEHTpaJbHBIX Ya-
CTHII U TpeOOBaHUs K HUM. DKCIIEpUMEHTaIbHAast TEXHUKA JJIs1 U3YYEHHs TOBEpXHOCTU MeTogoM PMIL.
Pe3ynbTarhl 3KCIEpUMEHTa U UX UHTEPIIPETALIUH.

Tema 10. OcHoBbl MeToga POM. TpebGoBaHus K 371€KTPOHHOMY ITy4Ky. [IpHHIMIT peructpanuu
uHpopmanuu. Coop nnpopmamu 1 oo6padotka ux Ha 9BM. Bo3zmoxxknoctu merona POM. [Ipumene-
Hue POM B Hayke U TEXHUKE.

Kpumepuu ¢opmuposanus ouenok (ouenuganus) ycmnozo onpoca (KOHTPOJHPYeEMble
komneTeHnun [MKC-2):

YCTHBIA OmpoC SBISETCS OJAHUM M3 OCHOBHBIX CIIOCOOOB y4€Ta 3HAHUN OOydarolerocs mo
muciuIuiiHe. Pa3BEpHYTHIN OTBET CTYACHTA MOJIKEH MPEJCTABIATH COOON CBSI3HOE, IOTUYECKH MOCTe-
JOBAaTeNbHOE COOOIICHNE Ha 3aJaHHYIO TEMY, TIOKa3bIBaTh €r0 YMEHUE MPUMEHSTh ONPEAeTICHUS.
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B pesynomame ycmnozo onpoca 3HaHus, 00y4arnuiezocia OUEHUBAIOMCA NO clledylouiell
wKane:

3 oanna, CTaBUTCS, €CIIM 00YJArOIIHICS:

1) TmONHO M3NIaraeT U3y4CHHBIH MaTepua, 1aéT IPaBUIbLHOE ONPEeACICHHOS (PU3UISCKUX T10-
HSTHUH;

2) oOHapyXHBaeT MOHMMaHUE MaTepHalia, MOKEeT 00OCHOBATh CBOU CYXKJEHUS, TPUMEHUTD
3HaHUS HA MPAKTUKE, MPUBECTH HEOOXOIMMBIE TPUMEPHI HE TOJBKO M0 YUYCOHHUKY, HO U
CaMOCTOSTEIIbHO COCTABJICHHEIC;

3) wu3maraeT MaTtepuall MoCJIeI0BATEIBLHO U MPABUIIBHO C TOUKH 3PEHUS HOPM JIMTEPATyPHOTO
sI3BIKA.

2 oanna, CTaBUTCS, €ClM 0OyJarOIIHMICS Ta€T OTBET, YOBICTBOPSIOIINI TEM K€ Tpe-
OoBaHUAM, 4TO U 1St Oamia «1», HO gormyckaeT 1-2 omuOKu, KOTOPBIE caM e UCIPABIISIET, U 1-2
HeouéTa B MOCIIEI0BATEILHOCTH U SI3BIKOBOM O(OPMIICHHH H3J1araeMoro.

_ 1 0ann, CTaBUTCS, €CIIM 00yJaronuics 0OHApyKUBAET 3HAHUE U IOHUMaHUE OCHOB-
HBIX ITOJIOKCHUM JAaHHOW TEMBI, HO:

1) wu3naraer Marepuas HEMOJIHO U JOMYCKAeT HETOUHOCTH B ONPEIEICHUN TOHITHIA,

2) He yMeeT AOCTAaTOYHO IIyOOKO M TOKa3aTeIbHO 000CHOBATH CBOM CYKIEHUS U MPUBECTH

CBOM IIPUMEDBI;

3) wu3maraet MaTepual HemoCIeI0BaTeIbHO U JOIYCKAeT OMIMOKH B SI3BIKOBOM O(OPMIICHUU
H3J1aracMoro.

0 6annos, craButcs, eciii oOydarouuiicss oOHapy>KMBaeT He3HAHUE OOJbIIIEH YaCTH COOTBET-

CTBYIOILIETO pa3jienia u3y4yaeMoro MaTepuania, JomyckaeT OomuoOKu B (GOpMyIUpOBKE.

bamnbt « 3 », « 2 », « 1 »MOTYT CTaBUTHCS HE TOJIBKO 32 €IUHOBPEMEHHBIH OTBET, HO U 32
paccpeoTOUCHHBIH BO BPEMEHH, T.€. 332 CyMMY OTBETOB, JAHHBIX CTY/IEHTOM Ha MPOTSHKCHUH 3aHSITHS.

5.1.2. Quenounvle mamepuaibl 0,11 CAMOCHOAMEIbHOU padombl 00yvuarouiezocs, (KOoHmpo-
aupyemvle Komnemenyuu IIKC-2):

[TepeueHnb THMOBBIX 3a/1a4 JUIsI CAMOCTOSTEIILHON paboThl C(HOPMHUPOBAH B COOTBETCTBUU C TEMa-
TUKOM MPAKTUUYECKUX 3aHATUH 1o qucuuiummae «CMUID.
1.0TKkauka BakyyMHO# cuctembl. 3mMepeHne Bakyyma.
2.04ucTKa TOBEPXHOCTH 00pa3iia METOJA0OM HOHHOTO TPaBIEHUS.
3.M3mepenue oxe-CreKTpoB KPEeMHHUS U UX paciudpoBKa.

4. N3mepenne POIC-crieKTpoB KpEMHUS U MX paciindpoBKa.
5.M3mepenune paboThl BBIX0/1a 2NIEKTPOHA MTOBEPXHOCTU YHCTOTO MeTallia.
6.13mepenne paboThl BBIX0/Ia DJIEKTPOHA MTOBEPXHOCTH MOTYIIPOBOTHUKA.
7.M3yueHne noBepXHOCTH KOMIO3UIIMOHHOTO MaTepraia Merogom ACM.
Bonpocel no camocmosamenwvnoit pabome odyuarouwiezoca:
1. bnok-cxema COBPEMEHHOTO 3JEKTPOHHOTO CIIEKTPOMETpa U OMHCAHUE HAa3HAYCHHE KaKJOTO y3ja
YCTaHOBKH.
2. BakyymHbIe Hacochl (mepeancnuTs). [Ipuammmnet pabotel. O0mMacTh UX MPUMEHEHUS.
3. BeiBo1 hopMyIBI TIpeIeIbHOTO JaBICHHSI OCTATOYHOTO Ta3a B Kamepe.
4. YcrpoiictBa u npunuun padotst A3I1, AL3 u IICA.
5. Oxe mpotiecc 1 0003HAUCHUS 0KE-TIEPEXO0JIOB.
6. BeiBoT (hOpMyITBI TSI CEYSHHSI HOHU3AIUU JIEKTPOHHBIM yIapOM.
7. YOOC n POOC. CpaBHUTENBHAS XapaKTEPUCTUKA METO/IOB.
Kpumepuu popmuposanun oyenok no 3a0anuam 0na camocmoamenbHou pabomolt cmyoeH-

ma:

«omauynoy (5 0amnoB ) — oOydarouuiics mokasai riiyOoKre 3HaHUs MaTepHuasa 1o MocTaB-
JIEHHBIM BOIIPOCaM, IPaMOTHO, JIOTMYHO €T0 U3JIaraeT, CTPYKTYpUpPOBAII U JIeTaTu3upoBal nHpopma-
1110, U30eras mpocToro MOBTOPEHUs HHPOPMALIUU U3 TeKCTa, MH(OpMaIus npeicTaBieHa B epepa-
6otanHoM BHJIe. CBOOOHO UCIIONIBb3YeT HEOOX0AUMBIE (POPMYIIBI TP PEILICHUH 3aa4;
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«xopowoy (_4 OGamwia) - oOyJarouuiics TBEpI0 3HAET MaTepHall, TpPaMOTHO €T0 M3JIaraet, He
JOTTYCKAET CYIIECTBEHHBIX HETOYHOCTEH B MpoIlecce pelieHus 3aaay;

«yooeremsopumenvro» (_3 Oamna) — oOydaromuiicss UMeeT 3HaHUsI OCHOBHOI'O MaTepuasa 1o
MOCTaBJICHHBIM BOIIPOCAaM, HO HE YCBOWJI €T0 JeTallel, T0IyCKaeT OTeIbHbIE HETOUHOCTH IPH perie-
HUU 3a71a4;

«HeyooeiemeopumenvHoy (_MeHbIIe 3 0aIoB ) — 00YJarOITUICS JOIMyCKaeT rpyOble OMMUOKH B
OTBETE Ha MOCTaBJICHHBIE BOMPOCHI U MPHU PEUICHUH 3a/1a4.

5.1.3. Oyenounvie mamepuavt 015 6bINOJIHEHUA JIAOOPAMOPHBIX PAOOM NO OUCUUNIUHE
CMHUII, (konmponupyemovte komnemenyuu INKC-2):

Ilpumepnuwiit nepeuens 1a00pamopHvIx padom:

. HapucoBats 6510K-cxeMy oxke-criekTpoMeTrpa. OnucaTh Ha3HauYE€HUE KaXI0T0 y3J7ia YCTAaHOBKH.
. I3ydeHune cieKTpoB U3Ty4yeHUs] HCTOYHUKOB CBETA.
. [lonmyueHnune cBepXBBICOKOTO BaKyyMa U €ro U3MEpeHHeE.
. O6paboTKa MOBEPXHOCTH 00pa3iia HOHHBIM ITyYKOM.
. IsmepeHnue oxe-crieKTpoB MOBEPXHOCTH 00pasiia 10 U mociie OYUCTKU. VX uHTeprpeTaium.
. Meroast TIIJ ,OC u OC/I. bnok-cxemsl ycTaHOBOK. MI3MepeHue cCueKTpos.
. MeTo TYHHEJIbHON MUKPOCKOIIUU
. MeTo aTOMHO-CHUJIOBON MHUKPOCKOIIUU
3 oanna, cTaBUTCA, €ClIM 00y4YaIOUIHIiCs:
- BBIMIOJIHWJI MPABUIJIBHO MOJHOCTBIO JIA00OPATOPHYIO padoTy;

- Ta€T npaBUIIbHBIC OTBETHI Ha BOIIPOCHI IO 3aIIUTE J1a00paTOPHOIl pabOTHI;

- IOKa3bIBaeT MOHUMaHKE MaTepuana, MOKeT 000CHOBATh CBOU CYXKICHHUS;

_ 2 oanna, craBuTCA, €cliv 00y4arouuiicst 1aé€T OTBET, YAOBIETBOPSIOLINI TEM ke Tpe-
OoBaHUAM, 4TO U 117151 Oaruia «1», Ho momyckaeT 1-2 omubKu, KOTOphIE caM e UCIIpaBIIsieT, U 1-2
HeZ04YETa B XO/I€ BBIIOJIHEHUS PaOOTHI.

_ 1 oann, cTaBUTCS, €Ciy 00yJaromuics oOHapyXKUBaeT 3HAHUE U TOHUMaHHUE OCHOB-
HBIX [OJOKEHUW TAaHHO! TEMBI, HO:

- He BBITMIOJIHIII JI0 KOHIIA IPaBUIBHO Ta00paTOpHYyIO paboTy;

- M3J1araeT MaTtepuail HeMoJHO U I0MyCKAaeT HETOUYHOCTH B ONPEICTICHUN TOHATU;

- HEe yMeeT JI0CTaTOYHO TTTy0OKO U J0Ka3aTeIbHO 00OCHOBATh CBOU CYXKIACHHUS,

0 6annoe, craBuTCs, €ciiv 00YJAIOLIUIICS HE BBIIOIHIII JIAOOPaTOpHYIO paboTy;

- 00Hapy»XKUBaeT HE3HAHHE OOJBIICH YaCTH COOTBETCTBYIOIIETO pa3fena.

01O\ Nk~ W=

5.1.4. Ouenounvie mamepuanvt 011 6bINOJIHEHUA KYPCOBbIX padom no oucyunaune CMHUIT
(xoutposmpyemsblie komnerenuuu [NKC-2).

CryneHTamu BBITIOJHSIOTCS KypcoBble paboThl. [IoAroToBKa KypcoBO# pabOThI KOMUYECTBEHHO U
KaueCTBEHHO 00oraiaeT 3HaHMs CTYACHTOB IO BBIOpaHHOW TeMe, MOMOTaeT UM JIOTUYHO, TPaMOTHO
00001IUTh U U3NI0KUTh B TUCHbMEHHOM BHJIE COOpPAHHBIN MaTepual, a 3aTeM yMeJo, apryMEHTHPOBAHO
NyOJIMYHO YCTHO 3alllUTUTh €ro Tepel] CBOMMH COKYpCHHKAaMH Ha CEMHHAPCKOM 3aHITHH WIM Ha
HAyYHOU CTyJeHYECKOW KOH(pEepeHIHH U, TaKuM 00pa3oMm, MPUOOPECTH METOJIOJIOTMYECKUN OIBIT
MyOIMYHOM 3aIIUTHI KYPCOBBIX, JUILTIOMHBIX M UHBIX HAyYHBIX UCCIIEAOBAHUN.

KypcoBast pabora ouenuBaercs mo 100 OannpHON 1mikane, Oanbl MepeBOATCS B OLICHKH yCIleBa-
€MOCTH CJEIYIOUIMM 00pa3oM:
91 — 100 6amIoB — «OTIIMYHON;
81 — 90 6aymIoB — «XOPOIION;
51 — 80 GayI0B — «yOBIETBOPUTEIHHO;
MmeHee 51 Oansa — «HEeyIOBIETBOPUTEIHHO.
Ilpumepnvie memul Kypcosvix pabom:

1. HapucoBare 0510K-CXeMy COBPEMEHHOTO 3JIEKTPOHHOTO CIEKTPOMETpa U OIHUCATh

Ha3HAYCHHE KaKIOTO y3J1a YCTAaHOBKH
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2. Bakyymubie Hacocel. Mexanudeckue, nud@y3noHHbIe, COPOIIMOHHBIE U MarHUTOPA3-
psanabie. [Ipunnun padotel. O6macTh NpuMeHeHus. M3MepeHne HU3KUX JaBICHUN

3. BriBon (hopMyIibl IpeieIbHOTO TABJICHHS OCTaTOYHOTO ra3a B KaMepe

4. O0e3raxuBaHne KaMepbl 1 BaKyyMHBIA OTKHUT 00pasiia

5. YcerpoiictBa u mpunnun padotsl A3I, AL3 u TICA

6. Oxxe npoiiecc ¥ 0003HAUCHHUS 03KEe-TIEPEXO0JI0B

7. BriBon hopMyIibl 1Sl ce4eHHS] HOHU3ALUU JIEKTPOHHBIM yIapoM

8. YOIC u POIC. CpaBHUTENBHAS XapAKTEPUCTUKA METOJIOB

5.2. Ouenounvie mamepuainsl 01 pyoedcHO20 KOHMPOIA.

Pybescuviti konmpons ocymecTBisieTcss o 0ojiee WM MEHee CaMOCTOSTENIbHBIM paszfeliaM —
y4eOHBIM MOJYJISIM Kypca U MPOBOJUTCS MO OKOHYAHUH M3y4EHUsl MaTepuasa MOyJsl B 3apaHee ycTa-
HOBJICHHOE BpeMs. PyOekHbIN KOHTPOJIb MPOBOAMUTCS C IIEJIbIO OMpPE/IeTICHHs] KaueCTBa YCBOCHHS Ma-
Tepuaia yueOHOro MOIyss B 1ejioM. B TeueHune cemecTpa MPOBOAUTCS MIPU MAKUX KOHMPOIbHBIX
Meponpusamus no 2pagpuxy.

B kauectBe hopM pyOeKHOro KOHTPOJISI MOYKHO HUCIOIB30BATH TECTUPOBAHUE (MTMCHbMEHHOE WU
KOMITBIOTEPHOE), MPOBEACHNE KOJNIOKBUYMa UM KOHTPOJBHBIX paboT. BrimomHsemble pabOThl JOTK-
HBI XPaHUTHCS Ha Kadeape TeueHNH y4eOHOro roja u mo TpeOOBaHUIO MPEAOCTABIATHCA B Y IpaBICHUE
KOHTpOJIS KauecTBa. Ha pyOeskHble KOHTPOJIBHBIE MEPOIIPHUATHS PEKOMEHAYETCSI BHIHOCUTh BECh MPO-
TrpaMMHBII MaTepual (Bce pa3esnbl) Mo TUCIUILIHHE.

5.2.1. OueHo4HbIe MATEPUAJIBI 11 KOHTPOJIbHOM PadoThI(KOJJIOKBUYMOB):
Tunoevie Bapuanmot konmponvuvix paoom ( konmp. komnemenyusn IIKC-2):
KonnokBuym Ne 1

BapuanT 1
1. ®otoaddekt (D).
2. Buemnwuit potodrdpdekr.
3. 3axoHsl BHemHero O0.
4. Teopus Paynepa.
5. DneKTpuYecKHe CXEMbI 1 U3ydeHus BHemHero OO.
6. HMcrounuku cBera. MI3mepeHne CHEeKTpalbHOIO paclpelesIeHNs] U3JIyYeHUsl UCTOYHUKA
CBeETa.
Bapuanr 2
1. BubppamoBble HCTOUHUKHU CBETA.
2. T'a3opa3psHble HCTOUHUKH CBETA.
3. CrulonHsle ¥ JIMHENYAThIE CIIEKTPBI U3ITyUEHUS.
4. DkcrnepuMeHTalbHAs YCTAaHOBKA JJISl U3yUEHUS CIIEKTPa U3JIy4EHHs] HICTOYHHKA CBETA.
5. TIpuGopsl, perucTpupyromume u3IyueHle CBeTa.
6. XapakTepHCTUKHU U MapaMeTpbl (HOTOKATOI0B.
7. CnexTpaibHas 4yBCTBUTEIBHOCTh (POTOKATOAA.
8. VYueT uyBCTBUTENBHOCTH (POTOKATO/IA MIPU U3MEPEHUH WHTEHCUBHOCTHU M3JTyUEHHS.
KoninoxBuym Ne 2
Bapwuanr 1.
1. @DOTO3MEKTPHUUECKUE METO/IbI OTIpeIeIeHUsl pabOThI BbIXoa 31ekTpoHa (PBD).
2. OKcrnepuMeHTalIbHAsl yCTaHOBKA 11 n3Mepenus PBO.
3. H3mepurenbHble SYEHKH.
4. DOTORIEKTPUIECKUI METO/T 33IEPKUBAIOILIETO MOJIS.
5. ®doroanexktpuueckuilt Meron Paynepa ans onpeneneHus PBO.
6. Merton aByx nmydkoB [uid onpenenenus PBO.
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BapuanT 2
1. HenmocrtaTku u mpeumyiiecTBa (OTOAMUCCUOHHBIX METOJOB omnpeneneaus PBO meran-
JIOB.
2. @OTO3JEKTpUYECKHE METOABI ornpeaenaeHus PBD nmomynpoBoIHUKOB.
3. DOTO’IEKTPUUYECKHI METOJ| ONpPEEeICHUs MHUPUHBI 3aIPEUICHHON 30HbBI MOIYIPOBOI-
HUKA.
4. Meroas! onpenenenus PBD Ha 0CHOBE TEPMOIMUCCHH.
Pentrenosckas ¢otornexkrporHas cnekrpockonus (POIC).

e

KoanoxkBuym Ne 3
Bapuanr 1.
1. Meroas! onpeaenenuss PB3, ocHoBaHHbIE HA U3MEPEHUHM KOHTAKTHON Pa3HOCTH MOTEH-
nuainoB (KPIT). Meron KenpBuHa.
MeTo/ 311eKTPOHHOTO Iy4yKa AHIEPCOHA.
MoiepHU3UPOBAaHHBIN METO/1 ANEKTPOHHOTO MydyKa AHJEpCOHA.
Buytpennuit poroaddexr.
DOHepruu HOTOIIEKTPOHOB.
VYcnoBus nosiBiaeHus: POTOIIEKTPOHOB.
DoTonpoBOAUMOCTh. DOTOMPOBOAMMOCTS YHCTHIX U MPUMECHBIX MOIYIIPOBOTHUKOB.
Bpewms sxu3HU POTORIEKTPOHOB.
[Tormomenue (paccesinue) GOTOIIEKTPOHOB.
. YenbHast pOTOUYBCTBUTEIBLHOCTh KPUCTAIITIOB.
. Jluneitnas u cyOnuHeHast poTONMPOBOIUMOCTH.

WXk W

HH
—_ O

Bapuant 2.

dorononunzanus.

doTtoBoabTandeCKuii YPPeKT.

®ot10-2/1C 1 ucronbp30BaHNE €€ B TEXHUKE.
dortomoMuHecieHCHsl. ONTO3IEKTPOHUKA.

[Tpuniun paboTs! GoTONPHOOPOB.

®oronnoasl. CBETOINOABI.

DOTOTPaH3UCTOPHI.

Hcnonk3oBanue GoTonpruOOpOB B AIIEKTPOHHUKE U TEXHUKE.

e R e

Kpumepuu chopmuposanus ouenok no konmponvhelm mouxam (KOHMpObHble Padonvl; Kouio-
Keuym)

(__5 ©GamoB) - cTaBUTCA 32 pabOTY, BBINOJIHEHHYIO MTOJHOCTBIO 0€3 OMIMOOK U HeJI0YETOB; 00y-
YAIOIIUICS IEMOHCTPUPYET 3HAHHE TEOPETHUYECKOTO M MPAKTUYECKOTo MaTepuana Mo TeMe MpaKkThye-
cKoif paboTsl, perreno 100% 3amay;

(_4 Oanna) — cTaBuUTCA 32 pabOTY, BBHIIOJIHEHHYIO MOJIHOCTBIO, HO IIPU HAJIMYUM B HeH He 0o-
Jee oJJHOI Herpy0Ooii omMOKK U OJHOrO Hejouera, He Oosiee Tpex HepoueToB. OOyuaromuiics AeMoOH-
CTPHpYET 3HaHHE TEOPETHUECKOT0 M NMPAKTUYECKOT0 MaTepualia o TeMe MpakTUIecKol paboThl, J10Iyc-
Kasi He3HAuUTeIbHbIe HETOYHOCTH TIPH PEIIeHUH 3a1ad, pemeHo 70% 3anad;

(_3 OGamma) — craBuTcs 3a paboTy, ecny OakaiaBp MPAaBUILHO BBINOJIHWI HE MeHee 2/3 Bcel
paboTHl UM JOMYCTHI He Oojiee oHON rpy0oii OIIMOKM U JIBYX HEJOYETOB, HE OoJiee 0JJHOI Tpy0Ooil u
OJTHOH Herpy0Ooil onmoOKu, He 6oJsiee Tpex HerpyObIX OmMOO0K, oHON HerpyOoi. O0ydatomuiics 3aTpy/i-
HSIETCA C IPaBUJILHOW OLIEHKOM MTPEUI0KEHHON 3a7aukl, JAeT HEMOJIHBIN OTBET, pelieHo 55% 3anau

(MeHee 3 GamwioB) — CTaBHUTCA 32 pabOTY, €CIM YKCIIO OIIMOOK M HEJO0YETOB MPEBBICUIIO HOPMY
JUTSL OLICHKU 3 WJIM TIPaBIJIHHO BBHIMIOTHEHO MeHee 2/3 Beel paboThl. OOyJaromuiicss JaeT HEBEPHYIO OLICHKY
cuTyalmu, perieHo mexee 50 % 3amgay.

5.2.2. Ouenounvie mamepuanvi: Tunoevie mecmogvie 3a0anus no oucuyuniune ( KOHmp.
komnemenyus IIKC-2):
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Tecm — cucreMa CTaHAAPTU3UPOBAHHBIX 3aJaHUM, MTO3BOJISAIONIAS aBTOMAaTU3UPOBATh MPOLIETY-
py U3MEpPEHUS YPOBHS 3HAHUW U YMEHUM CTYJEHTA.
Oopa3uybl mecmoegvlx 3a0aHUiL:

V1: YciaoBus, HeoOxoaumbie st peanusanun CMUII

a) [ToTok raza yepes cTeHKY BaKyyMHON KaMepbl

I: 1

S: B BakyyMHOUM T€XHHKE UCIOJIb3YIOT MaTepHUaIbl

-1 JII0OBIe

! ¢ HU3KMM JaBICHHEM COOCTBEHHOTO mapa (p < 107" 174)

-: TONIBKO CTEKIIA;

: TOJILKO METaJLIbI

I: 2

S: TTotok rasza g(f) yepes marepuai onpeaensercss GopmyInoi

. ko V] E/
.g(t):? Po" |-€ kT’

| 1 E,
+: g(z‘):k?0 POA—PA e 7z

k ( -V _Eq
RN AR
<
- g([) = k_o 6% eE%T
<

I: 3

S: B dopmyne g(t) k, sto

+: IPOHMIIAEMOCTD CTEKIa

- yHMBepcalbHas MOCTOSHHAS

+: IOCTOSHHAS ISl CTEKJIa U ra3a
-: TIOCTOSIHHAS, 3aBHCSAIIAs TOJIBKO OT CTEKIA
I:4

S: B popmyne g(t) 7z at0

- IMaMEeTpP MOJIEKYJI

- IMaMeTp HOHOB

+: TOJIINHA CTEHKU KAMEpPhI

-: TOJIIMHA U3y4aeMOoro 00pasia
I:5

S: B dopmyne g(z) P, ato

-: JaBIIeHUE BHYTPH KaMephl

-: IaBJICHHE B HACOCE

+: J1aBJIeHHE BHE KaMephl

-: aTMOc(epHOE JaBJIeHUE BO3IyXa

V1: BolnesieHue ra3a MaTepuajaMi CTEHKH KaMepPhl U UCCIIeyeMOro BelecTBa
I:21
S: JIroOoli MaTepuai nmepectaeT BhIICISTh a3
+: mociie 00e3raKuBaHus
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-: 10 00e3rayKuBaHus MPU OTKAUYKE KaMepbl
-: B Ta30BOM cpejie mociie OTKUTa
+: IPU OTXKUTE B BaKyyMe

IS.:ZéopMy.Ha, OIIMCBhIBAKOIIAs BBIACJICHUEC ra3da BEICCTBOM UMECT BHU
+ g, =8 1"

- g(t)=got"

g =gt "

c g, =g i

I. 23

S: B ¢opmyiie, onmuchIBaroIeM BbIICJIEHNE Ta3a U3 BEIIECTBA /1 UMEET 3HAUYCHUS
cotr0 ol

+:01 0 10 2

-0t 0,5 10 3

-:or 0,7 1o 2

I:24

S: B dopmyiie, ONUCHIBAIOIIEM BBIICICHNE Ta3a U3 BEILECTBA ¢ MMECT 3HAYCHHUS

—4 2
+ 104 Ha -y I P - -J17151 HEOOE3ra)KEHHBIX

+ 1072 ITa - m° /1 M? - c-nns oBesraennbix

-: 1I000€ 3HAYEHHE I HE00Ee3TaKEHHBIX

- HYJIEBOE 3HAYEHHUE JUIS 00€3raKEHHBIX

I:25

S: CorylacHO 3aKOHAM ra30BbLIEIECHHs CTEHOK KaMephl B IIOCIICHEN aBICHUE MEHSETCS MOCIE ee
OTKAYKH I10 3aKOHY

= P=ky-P,-t
+:P=P,—(P, -P,)-e™™
P=P, +(P, —P,)-¢™
=P=P, —(P, —P,)-e*

V1:0TKI0HAIOIIHE 1eKTPOCTATHYECKHE AHAIN3ATOPbI. AHAIN3aTOPbI HHJIHHIAPHYECCKHE
3epkaso (AL3) n moaycpepuueckne gedaexkropst (IICA)

I: 91

S: B ocHoBe pabotsl ALL3 u [ICA nexut

-: TOPMOXEHHUE 3aPSHKEHHBIX YaCTHI] AJIEKTPUUECKUM T10JIEM
+: OTKJIOHEHUE 3apsHKEHHBIX YaCTHI] SJIEKTPUUYECKUM TOJIEM
-1 OTKJIOHEHHE HEUTPaJIbHBIX YaCTHUII JEKTPUUECKUM TOJIEM
-1 OTKJIOHEHHE 3apsDKEHHBIX YaCTUI] MArHUTHBIM MOJIEM

1:92

S: TIpu o = 42°18' AII3 o6nanaer GokycHpoBKoit
-: IEpBOrO MOpAIKa

-: HyJIEBOI'O IIOpsAKA

+: BTOpOro nopsiaka

-: TIOJIOBUHHOI'O MOPsAJIKa

I: 93



S: PazpemarensHas ciocoonocts AlL3 onpenensiercs hopmysoit

_Eo
AE
s
+ R= SOR
8
- R=560-R*

- R= 5,6% 4> T/1e R*-pannyc BHYTpEeHHEro UMIMHPA, O — pa3Mep BXOJHOMN arepTypbl

I: 94
S: PazpemarensHas ciocooHocTs [ICA onpenensiercs: popmyInoit

s
+: R=2R
%
. R:5,6R
o
=~ R=0-R*

- R= é/R , Tie R*-pamuyc eHTpaabHOTO MyTH JICKTPOHOB Yepe3 aHATU3aTop
I: 95

S: Ha TICA yrox coopa & paBeH

= a~10"crep.

+:a =107 crep.

= a~10 " crep.
- a = 1crep.

V2: Ouenka BeJu4uHbl 3Hepruu OQKe-3J1eKTPOHOB
I: 102
S: ®opmyrna Yanra ju1s pacdera sHeprin Oxe-snextpona nepexona E 5~ (2) nmeer Bux

B (2)=E,(2) —%[EBm FEL(2)]
LB (D) =E,(2) —%[EB(Z) +Ec(z)]—%[EC(z) FE(2)]

—%[Ec(z)+EC(z+1)]

- Epc(2) =E (2) +%[E3(z) +Ez(z +1)]+%[EC(Z) —E (z +1)]
I: 103

+: E 3c(2) =E 4 (2) —%[EB (2)+Ez(z+D)]

S: Oneprus kBanta E, normnomaemoro snexrponom aroma npu Oxe-nepexoze E 45~ npumepro

paBHa
~E=E,+E,
+ E=E,—E,

~E=E,+E,-E,
~E=E,-E,-E.
I. 104

16



S: Dueprust Osxe->1nexrpona kuciopoaa npu KL, L, mepexo-

17

ne(Ep = 532;EL1 = 23,7;EL2 =7,1 5B —s kucnopona E = 685,4;EL2 ZEL3 =8,6 — s

JKene3a) paBHa

—:EKLIL] =517,53B
- EKLIL1 =555,75B
+: EKL]L1 =508,3>B
- Egp 1, =525,05B
1:105

S: Dueprus yrinepona npu KL, L, nepexone (E =283,8;E L= O;E L,

Ef = 401,6;EL1 = O;EL2 = 9,2;EL3 5B - s a3ota) paBHa
- EKLILl =280,65B

+ By 10 = 276 5B

-:EKLIL2 =279,7-B

Egp 1, =272,05B

V1: KosmnuecrBenHasi O:Ke-CrIeKTPOCKONMA
1:106

S: Bennunna Oxe-Toka BeIpaxkaercs popmymnoit
= J=0yJpG,;-C;-Np,(1-w)secl

+ J=0,JpG;-C; - Np,(1—w,)r; T; secO
= J=a,G,-C;-¢,(1-w)r, 7,secO

= J=a,G,;-C; -@r,T;sec

I: 107

S: B popmyne nns Oxe-Toka () BbIpaXKaer
+: HEKOTOPYIO IIOCTOSIHHYIO

-: BEpOSITHOCTH BBIX0a OKe-2JIEKTPOHOB
-:TlapaMeTp 0OpaTHOTO paccestHus

-1 TeJIECHBIH yron cOopa aHaIM3aTopa

I: 108

S: B popmyne mnst Oxe-Toka Jp BhIpaskaeT

-. THTCHCHUBHOCTH CBCTAa

+: TOK MEePBUYHBIX JIEKTPOHOB

-: (pakTOp 0OpPaTHOTO pacCesTHHs

- BBIXO,H;[H_II/II\/’I TOK BCEX BTOPUYHBIX 3JICKTPOHOB
I: 109

S: B popmyne mnst Oxe-Toka G; BhIpakaeT

. HHTCHCUBHOCTH CBE€Ta

. TOK IIEPBUYHEBIX 3JICKTPOHOB
-: (pakTOp OOpPaTHOTO pacCesTHUs
+: MOCTOSIHHYIO pudopa

I: 110

S: B popmyne mst Oxe-Toka C; BhIpakaeT

+: KOHIIEHTPALMIO aTOMOB [ -T0 COpPTa
-: TOK MEPBUYHBIX JICKTPOHOB

= 6,4 - nna yrnepona u



-: pakTOp 0OpPaTHOTO pacCesTHHs

-: IOCTOSTHHYIO TIpHOOpa

V1: B3aumMojeiicTBHe 3JIEKTPOHOB € IOBEPXHOCTHIO TBEPAOIO TeJia
[:126

S: Buasl B3aMMOJEHCTBUS 3JIEKTPOHOB C ITOBEPXHOCTHIO
T ynpyroe

+: Heympyroe

-: MATKOE

- JKECTKOE

[:127

S: Yopyroe B3auMoAeHCTBUE XapaKTEPU3yeTCs

-: I3MEHEHUEM dHepruu 31ekTpoHoB (E)

+: COXpaHEHUEM PHEPIUHU IEKTPOHOB

+: U3MEHEHHEM HMILYJIbCa SJIEKTPOHOB (13)

-: COXpaHEHHEM UMIIYJIbCa JIEKTPOHA

1:128

S: Heynpyroe B3auMoeliCTBIE XapaKTepU3yeTcs
+: u3meHenueM suepruu 351ekTpoHos (E)

-: COXpaHEHUEM SHEPTUu JIEKTPOHOB

+: H3MEHEHNEM UMITYJIbca dIIeKTpoHoB ( P)
-: COXpaHEHHEM HMITYJIbCa JIEKTPOHA
;129

S: HpI/I nepexoac 3 Bakyyma B KPpUCTAJLII JICKTPOH IIPEOAOJICBACT 001acTh

+: MOBEPXHOCTHOTO 3JIEKTPOCTATHYECKOTO TOTCHIIMAIBHOIO Oapbepa
-: MOTEHIIHAIA YIIPYTUX MEXaHUIECKUX CHII

-: TEMITEPATYPHOT'O MOJIS

- MATHUTHOTO TOJIS

I:130

S: C TOYKM 3peHus KJIacCHUeCKON (PM3UKH MOTEHIUATBHBIA Oapbep Ha MOBEPXHOCTH

-1 0TOOpakaeT JIEKTPOHHBIN MOTOK

+: He 0TOOpakaeT IEKTPOHHBIN MOTOK
-1 BTATHBAET 3JIEKTPOHHBIHN MOTOK

-1 YCKOPSET JIEKTPOHHBIN IIOTOK

18

V1: OcHoBHBIC IpeACTaBICHHSA 0 (pOPMe MOB-T0 NOTEHIUAIBHOI0 0apbepa HAa rpaHuLe pa3-

Jesia BAaKyyMa — TB. TeJIO
I: 158
S: TToTeHMan CUII 3epKaATbHOTO U300paKECHUST UIMEET BH]T

e
—u(x)=9 x
(g, X < X
= u(x)=
Uy, X < X
¢ X >Xx
wu(x)y=q 4x7 7!
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2
e
— X >X
~u(x)=4 4ns,x
Uy, X < X
I: 159
S: B nmoTeHuuane cui 3€pKaJIbHOI'0 1/1306pa>1<eH1/1>1 mnmapamMeTp Xl 9TO paCCTOAHHUEC Ha KOTOPOM

-2 B3aMMO/ICHCTBHE JIEKTPOHA C TBEPJIBIM TEJIOM MOYKHO IpeHeOpeyb
+: aTOMHasl CTPYKTypa MOBEPXHOCTH HE MPUHUMAETCSI BO BHUMAHUE
-1 CWJIbI OTTAJIKUBAHUS U CUJIbI IPUTSIKCHUS PABHBI

: DJICKTPUYECKHUE CUJIbI PABHBI MArHUTHBIM CHJIAM

I: 160

S: IToTeHuan cuiI 3epKaabHOTO N300pakeHUs ObLIT BBEJICH B

-: 1905r.

+:1914r.

- 1887r.

- 1897r.

I: 161

S: IToTeH1uan cuI 3epKaaIbHOTO U300pakeHHsI ObLT BBEIACH

+: lloTTKH

-: ®epma

-: [loxnm

-:Tamupu

I. 162

S: Cnuanue U(X) ¢ BHYTPEHHHM HOTEHIMAIOB IPOM3BOANTCS IPH YCIOBHU

= u(x) =u, e a#0
+ u(x) =u,

u(x)=uy-e M, a#0

- U, = u(x,)-e "

I: 163

S: B otnuuume ot npyrux bapaun paccmarpuBaet

+: KBAaHTOBO-MEXaHUYECKOE B3aUMOJICHCTBHE JIEKTPOHA C TBEPJIBIM TEJIOM

: TPaBUTALlMOHHOE B3aMMOJICHCTBHE JIEKTPOHA C DJIEKTPOHAMHU U NOHAMU TB. Tela
: IOJIAPU3ALIMOHHOE B3aMMOJEHCTBUE TBEPAOIO TENA C JIEKTPOHOM

: MATHAUTHOE B3aUMOJIEVCTBHUE JIEKTPOHA C BHYTPUATOMHBIMHU TOKaMH

V1: Heynpyrue 3j1eKTPOH-3/1€eKTPOHHbIE CTOJKHOBEHUS

I: 176

S: Ilpu HEYNIPYTrOM CTOJKHOBEHHH JJIEKTPOHA C AJIEKTPOHOM HAJIETAIOUIUNA AJIEKTPOH
+: TepsIET DHEPTHUIO

+: UMITyJIbC HAJIETAIOLIETO 3JIEKTPOHA U3MEHSETCS

-: HE TepseT IHEPTHI0

-1 COXpAaHsET CBOM UMITYJIbC

I: 177

S: PaccesiHue HaseTaloUMX 3J€KTPOHOB P CTOJIKHOBEHHUH C JIEKTPOHAMHM BEILIECTBA ONHUCHIBACT-
Csl TeOpUen

-: bopa

-: 3ommepdenbaa
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+: Pezepdopna

-: Tomcona

I. 178

S: B3aumoneicTBiE HaJETAIOMIEro JIEKTPOHA C JIEKTPOHOM BEIECTBA ONMKMCHIBACTCS MOTCHIHA-
JIOM

-: Jlenapna-Jl>xoHca

+: Kynona

: TPAaBUTAIIMOHHOTO TTOJIS

. SIIEPHBIX CHJT

I: 179

S: CedeHne HEYIPYTroro CTOJIKHOBEHHUS JIEKTPOHOB MOXKET OBITh MOJYyYEHO C IIOMOIIBIO
-: 3aKOHA COXPAaHCHHS YHEPTUHU

+: IMITyJILCHOTO TTPUOJIMIKESHUS

-1 3aKOHA COXPAHCHHS KOJMYECTBA JIBHIKCHHS

I: 180
S: Hanetaronuii co CKOPOCTbIO U 3IEKTPOH MEPEAET dIEKTPOHy Muinenu ummyisc AP, paBroe
2e
+ AP =—
bP
2
e
= AP=—
2b
2¢?
- AP =—
bv
2e
- AP =—
L
V1: IloTepu 3Hepruu 3JIeKTPOJIaMII HA IJIa3MOHAaX
I: 198

S: YPaBHeHI/Ie, OIMMCBIBAIOUICC TIOTCPU SHEPTHUU HaJIETaIOmIed TSKENION JacTUIIEH Ha IIa3MOHax
UMCECT BUJ

_dE _ drzlln, 2my

- In
dx my* J
2 )4 2
dE  dml In 2my
dx  my? J
Ny dE 47zz12£4n1n 2my°
dx mv* J
2 )4 2
dE  4mnz l"n, 2my
- = d_ = 3 In 7 rae J -cpennss SHeprus BO30YKIEHUS DJIEKTPOHA
X my
I: 199

S: ypaBHeHI/IC, OIMMCBIBAIOUICC MOTCPU SHEPTHUU, HAJICTAOLICTO J3JICKTPOHA Ha CBO6OI{HBIC QJICK-
TPOHBI TBEPAOIO TCJIA IIPU BOBGY)KILCHI/II/I I1J1a3MOHOB UMCCT BHU

dE 4rl*n. 2my
—-—= In
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I: 200
S: Cpe,I[HXX JJINHa CBO60,Z[HOFO np06era OJICKTpOHA CBsA3AaH C SHEPIruu IOTEPL U SHEPIUuu Ij1a3Mo-
HOB, KOTOPbIC B036Y)K,I[aIOTC$I IIpHU 5TOM BBIPAXKCHHUEM

()L
A dx ) hap
1 (dE) 1
i
1 ( dE) 1
el aa
+: 1 opl” In 2my”
A Wp
SLool 4B
A 2RE oy
V1: CprKTypa IJICKTPOHHBIX CIICKTPOB B KPUCTAJLIIE
I: 201

S: 3agady 00 3JIeKTpOHE B KPUCTAJUIE PEIIAlOT KaK MPaBUJIO MOJIb30BAHUEM YPaBHEHUS

-: HproToHa

+: lllpenunrepa

-: Jlarpanxke

I: 202

S: OcHOBHOE ypaBHCHHE ISl OTUCAHKS COCTOSTHUN JICKTPOHOB M3 sIICP 3aITUCHIBACTCS B BUJIC

- ih%:ﬁl//i;ie[l;N]
N
25
N-1
3

m
Il
“m

Ql
“1'11

_M? ~M2

I: 203
S: 'aMUIBbTOHMAH CUCTEMBI AIEKTPOHOB U AJIEP YUUTHIBAET

! TOJIBKO KHHETHYECKHe dHepruu snektpoHoB B, usinep E P

: TOJIBKO MOTEHIHAIBHYIO SHEPTUIO B3aUMOJEHCTBUS  SJIEKTPOHOB U SIEDP
+ E; E 4 u(R, 1), IOTeHIMaIbHbIE SHeprun B3aumoeiictus snektporos uU(r;) u  u(R j)

AIIEKTPOHOB MEXJ1y COO0H U siiep MEKIy co00i
I: 204
S: 'amunbTOoHMaH cucteMsl N 31€KTPOHOB U N HMEET BUJL

. h? h?
H= ——ZAi ——ZAj
2me i sz j
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~ 11 0? -
~H=——— —+ul\R,R,,...
2 47[&90;;4]. ](1 2 )
. h? W 1 11 2
A= ya-Ty Lyl Lossly
+: Zme i 2 jmaj 2 472'550 i I"U
+u;(R,Ry,Ry..) +u;(R,Ry, Ry,...11, 15,75, )
I: 205

S: 3aﬂaqy 00 OJICKTPOHEC B KpHCTaHHquCKOﬁ PEUIECTKE C IMOJIHBIM I'aMUJIbTOHHAHOM JIA Ka)I(,HOﬁ
YaCTHUllbl pECIINTE CIIOXKHO HU3-3a

-. CJIOKHOCTHU ypaBHeHI/Iﬁ

+: OI'POMHOI'O YMUCJIa ypaBHCHHfI, KOTOpOE HCO6XOI[I/IMO PEUIUTE BMECTEC

- OTCYTCTBHA BH/Ja IIOTCHIIMAIOB B3aPIMO,Z[CI>i€TBPIH

V1 OcHoBHBbI€ NIpeacTaBJIeHNHs 00 3JIEKTPOHHOM CIIEKTPe MOBEPXHOCTH TBEPAOIro TeJia
I: 245

S: BkJ1ajipl TOBEPXHOCTHU B AJIEKTPOHHYIO CTPYKTYPY TBEPJOTO Tea 00YCIOBICHbI

+: 0OpBIBOM KPUCTAILITUYECKON PEIIEeTKU

+: U3MEHEHHEM I'€OMETPHUH B 00JIACTH MOBEPXHOCTH

+: HCKa)KEHUEM TOJIe MEeKaTOMHBIX B3aUMOJICHCTBUI

- ©I3MEHEHHEM BaJICHTHOCTH aTOMa, HaXO/ASIIErocsi Ha MOBEPXHOCTH

- UI3MEHEHHUEM DJIEKTPOHHOU KOH(UTypaIi BHYTPEHHUX 000JI0YEK aTOMOB

I: 246

S: IIpu paccMOTpeHuH 3a/1a4u O BKJIaJe TMOBEPXHOCTH B SHEPTETUYECKYIO CTPYKTYPY TBEPIOTO Te-
J1a TIOJIAraroT, 9TO MEPUOAUYECKHI MOTEHIHA peeTkr U(X) B 061aCTH MOBEPXHOCTH

- TAKOH JK€, YTO U B 007aCTH 00BbEMA
-: mensiercst Ha W (k) pesko: u(k) =u, (k) —W (k)
+: MeHsiercs B o0nact noepxuocty mwiasHo: : U(k) =u, (k) + W(k)

I: 247

S: Bki1aJ1 HOBEPXHOCTH B 3JIEKTPOHHYIO CTPYKTYPY TBEPOIo Tejla pacCMaTpUBAETCS B PaMKax

+: KBaHTOBOM (PM3UKHU B MPUOIMKEHUH c1a00ii CBA3U

-1 KJJacCMYeCKOU (PU3UKU

-1 KBAaHTOBOW (PM3MKU B PUOJIMKEHUU CUIILHOMN CBSI3U

I: 248

S: IIpu paccMOTpeHMH 3a/laui O BKJIA/I€ TOBEPXHOCTU B SHEPrETHUECKYIO CTPYKTYpPY TBEPIOTO Te-
na pewmeHus ypaBHeHus Llpenunrepa umercs B Buje

= y(x)=CY p, (k)
+ w(x)=>.C,0, k)
cw(x) =) C,p(k)

=y (x0)=C,p,(k)
I: 249
S: Bonzosast ¢yukuus (BD) ¢, (k) umeer Bux

:9,(k)=0, (n-a)
L p,(k)=p, - (x+a)

+: (Dn (k) = §0n . (X - I’lCl), rac q)n -BD HU30JIMPOBAHHBIX ATOMOB , N-HOMCP aTOMa OT ITOBEPXHO-

CTH BIUTyOb.



V1: ®ororddexr

I: 263

S: Bayrpennuii poTod3pdHEKT 3TO IEPEXO 2IEKTPOHA IIPU HOTIIOIEH!H UM (OTOHA SHeprun v
- C BAJICHTHOTO YPOBHS Ha YPOBHE 2JICKTPOHOB B BaKyyMe

+: ¢ BaJICHTHOTO YPOBHS Ha YPOBEHb IMPOBOMMOCTH

-: OJTHOTO TJTyOOKOJIEKAIIEro aTOMHOTO YPOBHS Ha JIPYroid OoJiee riTyO00KOIeKaIIHiA

I: 264

S: 3akon DifHmTelHa st BHeHHETo Gpotodddexra

2
+: hy = +¢@
2
muv
Q= +ho
T
2
muv
- =hv+¢
2
—eu—@=ho+
I: 265
S: O6miee ypaBuenue st porodddexra
2
muvo
- hv= +@
2
muv
~E=huo+ -
2
ml)2
+: hv= +p+ A
2
muo
- A= + @ — hv, rae A->Heprus noHn3anUK
I: 266

S: 3amgauy o hoTodPdexTe MOKHO PEeUuIuTh B paMKax

: KJIAaCCUYECKOW MEXaHHUKHU

: KJIAaCCUYECKOM 3JIEKTPOAMHAMUKHI

+: KBAaHTOBOW MEXAHUKH

-1 KJIaCCU4ECKON TepMOANHAMUKHI

I: 267

S: 3akonbl CTONETOBA IIIACAT

+: (OTO3MUCCHOHHBIN TOK MPSMO MPOMOPIIMOHATIEH MTOTOKY CBETa

-: (pOTOIMUCCHOHHBIN TOK TeM 0OJIbIIe, YeM OOJIbIIe SHEPTUs (POTOHOB
-: (pOTOIMUCCHOHHBIN TOK BO3MOYKEH MPH JIFOOBIX YaCTOTaX CBETa

+: oTodMHCCHSA BO3MOKHA IIPU 9aCTOTAX, OOJBIINX V, -KPACHOM rpanuisl GpoTodddexra

+: KHHeTHYecKas YHeprusi GOTOAIEKTPOHOB MPSIMO MPOMOPLIHOHAIbHA YHEPTUU (POTOHOB

V2: MeTtoab! 1eCOpOLIHOHHOM CIIEKTPOCKONUH

I: 301

S: lecopOuueit Ha3pIBaeTCA SBJICHUE YXO/a YaCTHIL C TOBEPXHOCTU o0Opasua npu
+: ero HarpeBse

+: 00Ty4eHUH TOTOKAMH YaCTHII
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-1 €r0 CXKaTUHU

-1 €r0 pacTsKEHUU

I: 302

S: CteneHp 3an10JHEHUS HOBEPXHOCTH a/ICOPOUPOBAHHBIMU YAaCTULIAMH JIEJIATCS KaK

+: 0=%S

= 0=1-N,

- QzN%V

- 0=N st N,rne N , — KOHIIEHTpaIus aaCcOPOLMOHHBIX IIEHTPOB Ha MOBEPXHOCTH, N —xon-

OEHTpalusa aI[COP6I/IpOBaHHBIX 4JaCTHL HAa ITIOBCPXHOCTHU

I: 303

S: HGCOp6HI/IOHHaﬂ CIICKTPOCKOITUSA UCIIOJB3YETCS IJIA

+: OIIPECACIICHUE TUIIA a,Z[COp6I/IpOBaHHBIX YaCTHIl Ha ITIOBEPXHOCTHU
+: OHCPI'vH CBsA3U a,Z[COp6I/IpOBaHHBIX JacTull € IOBEPXHOCTBIO

- OIIpCACIICHUA XUMHYCCKOI'0 COCTaBa 06pasua

- OIIpCACIICHNA aTOMHOI'O COCTaBa IMMOAJIOKKHU

I: 304
S: Tepmonecop6buueit (T/]) Ha3bIBaeTcs sIBIEHUE yX0/1a YACTUIL C IIOBEPXHOCTH 00pa3La npu
-: 00JIy4EeHUHU CBETOM
+: HarpeBe oOpasia
-: 00JIy4E€HUH MOBEPXHOCTH 3JIEKTPOHHBIM ITyYKOM
-2 00JIy4eHUH MOBEPXHOCTH YJIbTPa3BYKOM
: IpY MOHWKEHUHU JABJICHUS B KaMepe
I: 305
S: DnekrponHocTUMYyNUpoBaHHas JaecopOuus (DCJ]) 3To sBIEHME yXOAa 4acTH C HOBEPXHOCTHU
oOpa3ua npu
-: 00JIy4eHUHU CBETOM
-1 HarpeBe oOpasia
+: 00 Ty4eHUH TOBEPXHOCTH IEKTPOHHBIM ITyYKOM
-2 00JTy4eHUH MMOBEPXHOCTH YIbTPa3BYKOM
-: IpY MMOHWKEHUHU JaBJICHUSI B KaMepe
(Bcero 307 TectoB)
Kpumepuu ¢popmuposanusn oyenok no mecmogvim 3a0anuam:
(__ 6 OannoB) — noiyyaroT o0yJarouecs ¢ MpaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Borpockl. Bemmonneno 100 % npennokeHHbIX TECTOBBIX BOIIPOCOB;
(__5 6amnoB) — mony4aroT o0ydaroliecs ¢ IpaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE
Borpockl — 80 —99 % ot o61iero ooGbemMa 3a1aHHBIX TECTOBBIX BOIPOCOB;
(__ 4 Oamna) — nosy4yaroT 00ydJarouifecs ¢ MpaBUIbLHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Bonpockl — 60 —79% ot o01iero o0beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
(_ 3 Oamia) — nosyyaroT oOy4aromuecs: MpaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE
Borpockl — MeHee 40-59 % ot o0miero o0bemMa 3aJJaHHbIX TECTOBBIX BOIPOCOB.

5.3. Oyenounvie mamepuanst 0131 RPOMENCYMOUHOU AMMeECMaAyuUL.

Lenvio npomedicymounvix ammecmayuii IO AACHHUILIHHE SBJISETCS OLEHKA KauecTBAa OCBOCHUS
JUCIUATUTHHBI 00yJaroIIUMUCS.

[TpomexyTouHast arTecTalus MpeHa3HavYeHa Uil OObEKTUBHOTO MOJATBEPIKIACHUS M OI[CHUBA-
HUS JIOCTUTHYTBIX PE3yJIbTaTOB OOYYEHUS TOCIE 3aBEPIICHHs M3YUYCHUS JUCIUIUIMHBL OCyIecTBIs-
€TCs B KOHIIE CEMECTpa M MPEJICTaBJIIET COOOW MTOTOBYIO OIICHKY 3HAHHWI 1O TUCIMIUIMHE B BHIC
NPOBE/ICHUS 3aUeTa.
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[IpomexxyTouHas arTecTanusi MOXKET TMPOBOJIUTHCS B YCTHOM, MUChbMEHHOH dopme, U B hopme
TecTipoBaHus. Ha mpoMexxyTouHyro arrectamnuio oTBoautces 10 30 6amios.

Bonpocel, BoIHOCHMbBIE HA 3Kk3aMeH ( konmp. komnemenyus INKC-2):
Hacocbl, ucnonszyemsie 1151 noaydenuss CBB niig skcriepuMeHTOB.
JlaTuuku 1u1st U3SMEpeHus Bakyyma.

CnocoObl OYMCTKH MOBEPXHOCTH 00pasiia.
TpebGoBanus k MaTepualiaM, UCIOJIb3YEMbIM B BAKYYMHON TE€XHUKE.
YcioBus COXpaHEHHsI YUCTON MOBEPXHOCTH.
OcHOBHBIE y3J1bl 3KCTIepuMeHTabHOM CBB ycTaHoBKkw.
OcHoBHBIE y3i1bl ycTaHOBKH DOC.
OcHOBHBIE y3J1bl ycTaHOBKH Y DOC.
OcHoBHBIE y3J1bl ycTaHOBKU PDIC.
. OCHOBHBIE Y3716l YCTaHOBKU POM.
. OCHOBHBIE y3J1bl YCTAHOBKH 7151 ©3MepeHusi PBO.
. OcHOBHBIE Y31IbI YCTaHOBKH Ui u3mMepenusi PBD meronamu hotosmuccuu (Paysnepa u 1Byx
My4YKOB).
13. OcHOBHBIE Y3716l YCTAaHOBKH AJisl u3MepeHus: PBD mMeToom TepmosmMuccu.
14. OcHoBHbIe y371b1 ycTaHOBKH A5t u3Mepenust PBO meronom KPIT (KenbBuna).
15. OcHOBHBIE y371BI yCTAaHOBKH AJIs U3MepeHust PBO MeTo1oM ByX ITy4KOB.
16. Metox PBD.
17. Merox 20C.
18. Metoant T, @1 u DCU.
19. Metoa CXII2D.
20. Meton Y®OC.
21. Meton POOC.
22. Meton POM.
23. Merox CTM.
24. Meton COPUHD.
25. Meron ACM.
26. Meton JIDHD.
27. Meton BOM.
28. Merox MCC.
29. Meton OCC.
30. Meron MC.

Kpumepuu popmupoganus oyenok no npomexncymounoi ammecmayuu:

«omauyno» (_go 30 6amioB) — mony4yaroT oOyyaroluecs, KOTOpble CBOOOTHO OPUEHTUPYIOT-
cs B MaTepuase U OTBeHaroT 0e3 3arpyaHeHuil. OOydarommuiics CrocoOeH K BBITOTHEHHUIO CIIOKHBIX
3a/laHui, TIOCTAaHOBKE IIeNiell U BbIOOpe MyTed MX peanu3anuu. PaboTa BHINOTHEHA MOJHOCTHIO 0e3
ommn6ok, pemeno 100% 3anauy;

«xopowoy (_1o 20 6arioB) — MoyyyaroT 00y4Jarolrecs, KOTOpble OTHOCUTENIBHO TMOJIHO OpH-
SHTUPYIOTCS B MaTepualie, OTBEUYAlOT 0e3 3aTpyAHEHUH, JOMYCKAIOT HE3HAUUTENHHOE KOJIUYECTBO
ommnOok. OOyJarommiicss crmocoOeH K BBIMTOJHEHHUIO CIOXKHBIX 3aJaHuid. PaboTa BBIMONHEHA MOIHO-
CTbI0, HO UMEIOTCS He OoJjiee 0IHOM HerpyOoil OIMOKY U OJJHOTO HeJloueTa, He 0oJiee TpexX HeJJ0UETOB.
JonyckaroTcsi He3HAUUTENbHbIE HETOUHOCTH IIPH PEILIEHUH 3a/a4, peuieHo 70% 3anauy;

«yooeemeopumenvHo» (10 15 06amioB) — MOIy4arOT 00yJaromMecs, y KOTOPbIX HEIOCTaTOU-
HO BBICOK YPOBEHb BJIQJICHUS MaTepuaioM. B mporiecce oTBeTa Ha SK3aMEHE JIOMYCKAIOTCS OMIUOKU U
3aTpyJHEHUS TIPU U3JI0KEeHUH Marepuana. OOydaronuiicss IpaBWIbHO BBHITIOTHII HEe MeHee 2/3 Bceit
paboThI UM TOMYCTUII HE OoJiee OHOM rpyOoil OMOKHU U IBYX HEOUETOB, HE OoJiee OAHON TpyOoil u
OJIHOH HerpyOoii omuOKu, He Ooliee TpeX HErpyObIX OMIMOOK, OgHOW HerpybOoil. OOydaromuiics 3a-

X NAN R WD =

— = = \O
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TPYAHSETCA C TPAaBUJIbHOM OLIEHKON MPEAJIOKEHHOM 3aJ]auu, TaeT HEMOJHbI OTBET, pemeHo 55% 3a-
Aad,

«Heyooesnemeopumensvror» (0 6ayI0B) — NOTYYarOT 00yYaroIecs, KOTOpbIe TOMYCKaloT 3HAUU-
TenbHbIe omnOku. OOydaromuiicss UMeeT JIMIIb HaYallbHYI0 CTENIeHb OpUEHTAluu B MaTtepuane. B pa-
00Te uncio OMmUOOK M HETOUETOB MPEBBICUIIO HOPMY JIJIsl OLIEHKH 3 HJIM MIPABHJIBHO BBIIIOJIHEHO MEHEE
2/3 Bceit paboTbl. O0yyaronuiics JaeT HEBEPHYIO OIICHKY CUTYyalluu, perieHo meHee 50% 3amay.

OO0muii 6amn TeKyero u pyoeskHOro KOHTPOJIS CKIIAJAbIBACTCS U3 CIIEAYIOUIUX COCTABIISIOMINX
npuioxkeHnue 2. B Tedenne yueOHOro mnpoiiecca CTyIeHT 00s3aH OTUUTATHCS 10 TEOPETUYECKOMY Ma-
TepUaITy U IPAKTUYECKUM 3aHATUSAM: ONPOCHI, UHAUBUIYAJIbHBIC 33/IaHUS.

Llenvro npomesicymounvix ammecmayuii N0 TUCUUILUIMHE SBIISIETCS OLICHKA KA4e€CTBA OCBOCHUS
JTUCIUIUIMHBI 00YYarOIIUMHUCH.

- OIIEHKA «OTJIUYHOY» BBICTABIISICTCS CTYACHTY, eciii Habpano 91 — 100 GamtoB — TeopeTuye-
CKOE COJIep:KaHHEe Kypca OCBOEHO MOJHOCTHIO, 6€3 Mpo0esnoB, HeoOX0IMMbIe MPAKTUYECKUE HaBBIKU
paboThl C OCBOEGHHBIM MaTepuanoMm chopmupoBaHbl. Bee mpeaycMoTpeHHbIe porpaMMon 00y4eHUs
yueOHbIe 33JaHUSI BBITIOJTHEHBI, KAYECTBO MX BBIMOJIHEHHS OLIEHEHO YHCIOM OalljioB, OJM3KUM K MaK-
cuMainbHOMY. Ha sK3aMeHe CTyAeHT JeMOHCTPUPYET INTyOOKHe 3HAHUS MPEeIyCMOTPEHHOTO MPOrpam-
MOH Marepuana, yMeeT YeTKO, JIJAKOHUYHO U JIOTUYECKH MOCIEI0BATEIbHO OTBEYATh HA MOCTABICHHBIE
BOIIPOCHI;

- OIIEHKA «XOpPOIII0» BBICTaBIIsIeTCs, eciii HaOpaHo 81 — 90 OanioB — TeopeTUyecKoe coep KaHue
Kypca OCBOEHO, HEOOXOJUMBbIE MTPAKTUUECKHE HABBIKK PaOOTHI CPOPMUPOBAHBI, BHITOTHEHHBIE y4eO-
HBIE 33JIaHUs COJEPKaT He3HAUUTEIbHbIE OIMOKU. Ha sK3amMeHe CTyIeHT IEMOHCTPUPYET TBEPAOE
3HAaHUSA OCHOBHOTO (MIPOTpaMMHOI0) MaTepuaia, yMeeT 4eTKO, TPaMOTHO, O€3 CYIIECTBEHHBIX HETOU-
HOCTEH OTBEYaTh HA MIOCTABJIECHHBIE BOIPOCHI.
- OLIEHKA «yAOBJIETBOPUTEIHLHO» BBICTABIsETCS, eciiu HabpaHo 61 — 80 GamnoB — TeopeTudyeckoe co-
Jep>KaHue Kypca OCBOEHO HE IMOJIHOCTHIO, HEOOXOJUMbIEC MPAKTUYECKHE HABBIKM PabOTHI cPOPMUPO-
BaHbl YACTHUYHO, BBIIIOJIHEHHBIE YueOHbBIC 3aJjaHus coepKaT rpyobie ommoOku. Ha sk3ameHe cTyneHT
JEMOHCTPHUPYET 3HAHUE TOJILKO OCHOBHOTO MaTepuasa, OTBETHI COJIEPKaT HETOUHOCTH, clabo apry-
MEHTHPOBAHBI, HapyIlIEHa II0CIIEI0BATEIBHOCTh U3JI0KEHUS MaTepUaa;
- OLICHKA «HEY/IOBJIETBOPUTEIHHO» BBICTABIISIETCS, €CIM HaOpaHo — om 36 0o 60 6annoe — TeopeTnde-
CKO€ COJIepKaHue Kypca He OCBOEHO, HEOOXOUMbIE MPAKTUYECKHE HaBBIKK pabOThl HE chopMUpoOBa-
HbI, BBITIOJHEHHBIE YUeOHbIE 3aJJaHUs COJepKaT rpyOble OMIMOKHU, JOMOJHUTENbHAsT CaMOCTOSTeNIbHAs
paboTa Hajl MaTepHalioM Kypca HE MPHUBEJET K CYIIECTBEHHOMY MOBBILIICHUIO KauyeCTBA BBIMOJIHEHUS
yueOHBIX 3a1aHuil. Ha sx3aMeHe CTyleHT JeMOHCTpUpYeT He3HaHUE 3HAYMTEIbHON 4acTH Mporpamm-
HOT'0 MaTepHaja, CyIleCTBeHHbIE OIIMOKH B OTBETaX Ha BONPOCHI, HEYMEHUE OPUEHTHPOBATHCSA B Ma-
Tepuale, He3HaHUE OCHOBHBIX ITOHATUMN JUCLUTIINHBL.

(Oanybl MpUBEJEHBI C YYETOM ITOCELIAEMOCTH, B COOTBETCTBUM C JieiicTByromuM IlonoxeHnem o
0aJUIbHO-PEUTHHTOBOM CHCTEME OLIEHKH ycrieBaeMocTH cTyAeHToB KBI'Y)

6. Memoouueckue mamepuanvi, onpeoenaouue npoueoypsl OUEHUEAHUA 3HAHUIL, YMEHU,

HABBIKOG U (U/1U) ONbIMA OeAMETbHOCIU

MakcumanbHas cymma (100 OansoB), HaOupaemasi CTyJJCHTOM I10 JUCLHUILIMHE BKJIIOYAET JBeE
COCTaBJISIOLIHE:

— nepeas cocmasnAwas — OLEHKa PEryJISIPHOCTH, CBOEBPEMEHHOCTH U KauecTBa BBIIOJIHE-
HUS CTYIEHTOM y4eOHOW pa®oThl MO M3YYEHHUIO JUCLUUIUIMHBI B TEUEHHE MEepHOa M3Y4YEeHUs IUCLHU-
IUTMHBI (CeMecTpa, I HECKOJIIbKHX CeMecTpoB) (cymma — He Oosee 70 OamnoB). bamibl, xapakrepu-
3yIOIKE YCIIEBAEMOCTh CTYJEHTA M0 JUCIMIUIMHE, HAOUPAIOTCS UM B T€UCHUE BCETro MepHoja ol0yde-
HUS 32 U3YYEHHUE OTJICJIbHBIX TEeM U BBIIOJHEHHE OTJCIIBHBIX BHJIOB paboT.

— 8mopas cocmaenAwas — OLeHKa 3HAaHUM CTyJIeHTa 10 pe3yJibTaTaM IMPOMEKYTOYHON aTTe-
ctauu (He 6omee 30 —6anoB).

Kpurepuem orieHKH ypoBHS CPOPMHUPOBAHHOCTH KOMIIETEHIMH B paMKax y4eOHOM JUCIUIIIN-
HBI.
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Llenvto npomesrcymounvlx ammecmayuii 10 TUCUUIUIMHE SBISETCS OLIEHKA KauecTBa OCBOE-
HUS AUCUUILITUHBI 00y4aloIUMUCS.

Kpumepuu ouyenxu kauecmea oceoenus OucCyuniIuHbl

Ouenka «omauunon— om 91 0o 100 6annoe — TeOPETUYECKOE COJEPKAHNUE Kypca OCBOCHO
MOJIHOCTHI0, 0€3 MP0oOesIoB, HE0OXOAUMbIE TPAKTHUECKHUE HABBIKU PA0OTHI C OCBOCHHBIM MaTepHaIOM
chopmupoBanbl. Bee npegycmoTpennbie mporpaMmon o0yueHus: yueOHbIe 3a/1aHus BBINOJIHEHbI, Kade-
CTBO UX BBINOJIHEHUS OLIEHEHO YHCIIOM OailioB, OJIM3KUM K MakcUMalibHOMY. Ha sk3amene cTyeHT
JEMOHCTPHUPYET IITyOOKHe 3HAHUS IPETYCMOTPEHHOT0 MPOrpaMMOi MaTepuaa, yMeeT YeTKo, JIaKo-
HUYHO U JIOTUYECKU TOCIIeI0BATEILHO OTBEYATh HA [TOCTABIICHHBIE BOIIPOCHI.

Ouenka «xopouwioy — om 81 00 90 6annoe — TeOPETUYECKOE COJEPKAHNUE Kypca OCBOCHO, He-
00X0/IMMBbI€ MTPaKTUYECKHE HaBBIKU Pa0OTHl CHOPMUPOBAHBI, BHIIOJHEHHBIEC ydeOHbIE 3aJaHUsI COIep-
JKaT He3HAUMTeIbHbIE OINOKU. Ha sk3amMeHe cTyIeHT IEMOHCTPUPYET TBEPAOE 3HAHUS OCHOBHOTO
(mporpaMMHOr0) Matepuaiia, yMeeT YeTKO, FPaMOTHO, 0€3 CyIlleCTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
MOCTaBJICHHBIE BOIPOCHI.

Ouenka «yoosnemeopumenvhoy — om 61 0o 80 6ann0e — TEOPETUIYECKOE COACPKAHUE Kypca
OCBOEHO HE MOJHOCTHbIO, HEOOXOJMMbIEC MPAKTUYECKHE HABBIKM PAaOOTHI COPMUPOBAHBI YACTUYHO,
BBITNIOJTHEHHBIE y4eOHbIE 3aJJaHusl coepkKar rpyobie ommOKku. Ha sk3amMeHe CTyleHT AeMOHCTpUPYET
3HaHHE TOJILKO OCHOBHOT'O MaTepuaja, OTBEThl COAEpKAT HETOYHOCTH, clabo apryMeHTHUPOBaHBI,
HapyIlleHa MOCeI0BAaTEIbHOCTh U3JI0KEHUS MaTepuaa

Ouenka «neyooeiemeopumenvroy — om 36 00 60 6a17106 — TEOPETUUECKOE COJIEPKAHUE KYP-
ca HE OCBOEHO, HEOOXOJIMMBbIE MPAKTUYECKHE HABBIKM pabOThl HE CHOPMHUPOBAHBI, BHIIOJHEHHBIC
yueOHbIe 3aJJaHus CoJepKaT TpyOble OMMOKU, JOMONHUTEIbHAS CaMOCTOsITeNbHAsT paboTa HaJ MaTe-
pHAaJIoM Kypca He MPUBEAET K CYIIECTBEHHOMY MOBBIIICHUIO Ka4eCTBA BHIMOIHEHHS YUeOHBIX 3aJaHUIA.
Ha sk3ameHe CTyIeHT AEMOHCTpUPYET HE3HaHHE 3HAYUTENbHON 4YacTH MpOrpaMMHOTO MaTepuana,
CYIIIECTBEHHbIE OIIMOKHM B OTBETaX Ha BOIPOCHI, HEYMEHHE OPUEHTUPOBATLCS B MaTepHale, He3HaHUe
OCHOBHBIX MOHSITHH TUCIUIUIMHEIL.

TunoBsle 3amanus, obecneunBaomue hopmupoanne komnereHuil [IKC-2 npeacraBnens: B

Tabnuie 7

Tabnuya 7. Pezyniomamol 0C60eHUA YUEOHOU OUCUUNIUHDL, NOOIEHCAuUe NPOGEPKE

Pe3yabTarhl 00yueHus (Ko KOM-
TeTEeHIN)

HNuankatopsl
OCTHKeHU I

OcHOBHBIE IOKA3aTe/IH OLCH-
KH pPe3yJbTaToB 00yueHust

Buj oneHouHoro
MaTepuaJa

ITKC - 2 Cnioco6eH npoBOAUTh
TEXHUYECKYI0 BepH(UKaIHnIo 1 00-
CITy>)KUBaHHE PHOOPOB, alIapaToB
1 METOJUK U3MEPEHHS U THarHOCTH-
KU KOHJICHCUPOBaHHBIX (ha3 1 UX
MIOBEPXHOCTHBIX CBOKCTB, IPOLIEC-
COB IIPOXO’KICHUS YaCTHII Uepe3
BEIIIECTBO, a TAKXK€ yIPABIATh UH-
(hopMaIMOHHBIMH CHCTEMaMHU

MKC-2.2. Cnoco-
OeH IPOBOANTH
¢busmKo-
TeXHUUYECcKoe obec-
HIe4yeHHne CoBpe-
MEHHBIX METO/J10B
UCCIIeIOBaHUS
KOHACHCUPOBAHHBIX
(a3 u moBepxHO-
cTel pazjena Mex-
Ay HUMHU, TTIOBOOUTH
TEOpPEeTHIeCKre
pacyéThbl ¥ MOJIEITH-
POBAaHUE, BKIIIOYasd
MPOXOXKICHUE Ya-
CTHII Yepe3 Berle-
CTBO

3nams. IpeIMETHYIO 00-
JIaCTh, KATETOPHAIILHBIN arl-
napar, CTpyKTypy IUCITH-
IUTUHBI "PagnosaeKTpoHu-
Kka". 3HaTh OCHOBHLIE J10-
CTH)KEHUS PATUOIIEKTPOHH-
KU Ha JaHHBIA MOMEHT U
MMOHUMATh (QyHIAMEHTAITb-
HBIC MTPUHIIUIIBL, JIKAIIHIE B
OCHOBE TIOCTPOEHUS U pabo-
ThI COBPEMEHHBIX 3JICKTPOH-
HBIX YCTPOMCTB U IPUOOPOB.
Ymemuw: pazpabarbiBath mpo-
CTBIC PaINODJICKTPOHHLBIC
YCTPOWCTBA, PyHKIMOHATIbHBIE
CXEMbI [JId NPOBCACHUSA U3MEPEC-
HUU, NCJIaTh PACUCThI CXCM,
MMPOU3BOAUTDH UBMEPEHUS pa3-
JIMYHBIX (1)I/I3I/ILICCKI/IX rnapameT-
POB 3JIEKTPOHHBIMH PHOOpaMHu.
Bnaoemw: 3nanuem 6a30BBIX

OueHOYHBIE MaTepH-
aItbl ISl CAMOCTOSI-
TEJEHOU PabOTHI.

3aiura 1adboparop-
HBIX paboT.

TwunoBkie TECTOBBIE
3aJaHusl.
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KOHIICTIIINA 1 TIOHATHH (U3U-
YECKHX IMPOIIECCOB B DIICK-
TPOHHBIX TIPHOOPAxX M CXe-
Max; ymeHuem KOIIMIECTBEH-
HO OLIEHUBATh 3HAYECHHS U3-
MEpSEMBIX ITapaMETPOB CXEM.

Taxum o6pa30M, BBITIOJIHEHHUEC THUIIOBBIX Sa,Z[aHPIfI, IpeaACTaBJICHHBIX B Pa3aciic 5 «O1eHoYHbIE

MaT€pHralibl AJIsd TEKYLIEro u p}’6e)KHOI"O KOHTPOJIA YyCII€EBAEMOCTH H HpOMC)KyTO‘lHOﬁ arrecragumn)
MO3BOJIUT 00ECIIEUUTEL CIIOCOOHOCTD KPUTHYCCKU OLICHUBATH IpEAIaraCMbI€ BapuaHThI TIIKC-2.

7. Yuebno-memoouueckoe obecneuenue OUCUUNIUHbL
7.1. Hopmamueno-3axkonooamebHble AKmbl
1.I'pasicoanckuit kooexc P@[rnekmponnviit pecypcl///locmyn uz cnpasounou cucmemot

«lapanmy.http:www.garant express.ru.

2. Ilopman @edepanvhuvix 20Cy0apcmeEeHHbIX CHAHOApmog gvicuiezo oopazosanuna. @I OC

03.03.02 ®uzuxa(3++)

1.

7.2.0cnoenasa tumepamypa:

Marnetusm Ha octpue Uribl. OCHOBBI aTOMHO-CHUJIOBOM 1 MarHUTHO-CUJIOBOM MUKPOCKOIIUM :
monorpadus / P.b. Moprynos [u ap.].. — Tam60B : TamOGoBCKuUii TOCyqapCTBEHHBIM TEXHUYE-
ckuil yausepcutet, ObC ACB, 2018. — 186 c. — ISBN 978-5-8265-1881-6. — Tekcr : anek-
TPOHHBIH // DnekTpoHHO-6nbIMoTeyHas cucrema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/94347 .html

. Maprun I[Iparton Beenenue B pusuky nosepxuoctu / Maptun [Iparron. — MikeBck : Pery-

JsIpHask ¥ XaOTUYECKas IMHAMKKa, THCTUTYT KOMIBIOTEPHBIX UccaeaoBanui, 2019. — 254 c.
— ISBN 978-5-4344-0788-5. — TekcT : 21IeKTpOHHBIH // DIEKTPOHHO-OMOINOTeUHAs! CCTEMa
IPR BOOKS : [caiit]. — URL: https://www.iprbookshop.ru/92035.html

. Awxxurutosa O.®., Tapacos P.B., Makaposa JI.B. Meroas! uccnenoBanus u 000py10BaHKE B

HaHOTexHoJNorusx // CoBpeMeHHbIe HayuyHbIe UccieqoBaHus 1 MHHOBauu. 2014. Ne 5. Y. 1
[Dnextponnslii pecypc]. URL: http://web.snauka.ru/issues/2014/05/34627 (nata obpaieHus:
25.03.2019).

ITorocor B.B. Beenenue B pu3uky 3apsioBbIX U pa3MepHbIX 3¢ ¢dextoB. [ToBepxHOCTD, Kia-
CTEPBI, HU3KOpa3MepHsble cuctemsl. - M.: DU3MATIINT, 2009. - 328 c.
www/studentlibrary.ru.

®enotoB A.K. @usnueckoe Mmarepuanosenenue. Yacts 1. dusnka TBEpAOro Tena [DIeKTpoH-
HBII pecypc]: yuebHoe nocodue/ PenoroB A.K.— D1IeKTpoH. TEKCTOBbIE JaHHbIe.— MUHCK:
Boimitmas mkona, 2010.— 400 c.— Pexxum noctymna:
http://www.iprbookshop.ru/20161.html.— 9BC «IPRbooks»

Cksopuos JI.A. JlazepHble METO/IbI JUCTAHIIMOHHOTO OOHAPYKEHHSI XUMHUUYECKUX COSIUHEHUIN
Ha NMOBEPXHOCTH Tell [DneKkTpoHHbIN pecypce]/ CkBopuoB JI.A.— DIeKTpoH. TEKCTOBbIE AaH-
Hbele.— M.: Texnocdepa, 2014.— 208 c.— Pexxum nocrymna:
http://www.iprbookshop.ru/31866.html.— 2BC «IPRbooks»

Huxurenko H.H. OcHOBBI aHa/IN3a TOBEPXHOCTH TBEPABIX TNl METOIaMHU aTOMHOM (pu3nKu
[DnexTpoHHEIH pecypc]: yuebHoe nocobue/ HukurenkoB H.H.— DnekTpoH. TEKCTOBBIE 1aH-
Hbple.— Tomck: Tomckuii nonmutexHuueckuii yausepcurert, 2013.— 203 c.— Pexum nocryna:
http://www.iprbookshop.ru/34691.html.— 9BC «IPRbooks»

KozakoB A.T. ®usnueckrie OCHOBBI 3JIEKTPOHHOMN CIIEKTPOCKOMHH 3apsSyKEHHBIX TIOBEPXHO-
CTel TBEpBIX Te [ DNeKTpoHHBIN pecypc]: MoHorpadus/ KozakoB A.T.— DineKkTpoH. TEKCTO-
Bble JaHHble.— PocToB-Ha-Jlony: FOxHbI penepanbhbiii yausepcutet, 2009.— 408 c.— Pe-
xuM foctyna: http:// www.iprbookshop.ru/47183.html.— 3bC «IPRbooks»

[TpumeHeHHne pagOCIEKTPOCKOIINY JUIsl U3YUEHUs paJIuallMOHHBIX 1e()EKTOB B TBEPJBIX TeIax
[DnexTpoHHEIH pecypc]: yuebHOo-MeToauueckoe nocooue/ B.b. 'yceBa [u ap.].— DnexTpoH.


https://www.iprbookshop.ru/94347.html
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TEKCTOBBIC JaHHbIe.— ExarepunOypr: ¥Ypansckuii Gpenepanbublii yausepcuret, ObC ACB,
2014.— 64 c.— Pexum gocrtyna: http://www.iprbookshop.ru/66579.html.— DbC «IPRbooks»

10. Tarapenko H.U., KpaBuenko B.®. ABTOAMUCCHOHHBIE HAHOCTPYKTYPHI U TPUOOPHI HA UX OC-
HOBE. - M.: ®DUSMATIINUT, 2009. - 192 c. www.studentlibrary.ru

7.3. /lononnumenvuan tumepamypa:
1. Ky3uenoB M.B. CoBpeMeHHbIE METO/IbI UCCIICIOBAHUS TOBEPXHOCTH TBEPBIX Tesl. MHCT-T XuMun
tBepaoro Tena. YpO PAH. ExarepunOypr. 2010. 43 c.
2. ®u3nyecKrue OCHOBBI COBPEMEHHBIX METOJIOB HCCleI0BaHus oBepxHOCTU. (MIHTepHeT).
3. Bacunosckas E.W. KoHcnekT aekuuu 1mo Kypey «XuMus nmoBepxHoctu». (MHTepHeT).
4. baxtu3ud P.3..Ckanup. TyHHEIbHAss MUKPOCKOIHUS — HOBBIM METOJI U3JTy4YE€HHS IOBEPXHOCTU TBEP-
nbeix Ten.bamkupckuii rocyn. yauepeuteT. CopocoBckuit 00p. sxypHair. 2000. Nell.
5. Ocmymiko M.C., Bosna B..1., KapauennesB.B.. PeatrenoBckas (oTo37eKTpOHHAS CIIEKTPOCKOIIHS
TBepAbIX Te. Teopus u npaktuka. M3a-so JansHeBocTouHoro yu-ta. Bmaausoctok.2010. 42c.
6. IOnun A.A..PenTrenoBckast (hOTO3IEKTPOHHAS CIIEKTPOCKOHs. Yu. MeT. mocooue. M3a-8o 'OY
BIIO «KemepoBckuii rocyn. yHuB-T.» - Kemeposo. 2004.47c.
7. Kanaxxokos 3.X. u nip. U3mepenue paboTsl Beixo1a 3nekTpona metogom daynepa. Hanbuuk, KBI'Y.
2007.
8. 11.Bynpad, T.[Jemuap. CoBpeMEeHHbBIE METO/IBI HCCIeA0OBaHUS MOBEepXHOCTU. M.: Mup. 1989.
2. ®enpaman JI., Maiiep JI. OcHOBBI aHaIM3a MOBEPXHOCTU U TOHKUX IJIEHOK. M.: Mup. 1989.
9. lon pen. .bpurca u M.I1.Cuxa. AHanu3 MoBepXHOCTH METO/IaMHU OKe- U PEHTTeHOBCKOH oTo-
3JIEKTPOHHOM cniekTpockonuu. M.: Mup. 1987.
10. ITox pen. JI.dupmaHca, [Jx.Bennuna u B.J/lenelicepa. DneKTpOHHAsI 1 HOHHASI CIIEKTPOCKOITNHI
TBepAbIX Tea. M.: Mup. 1981.
11. Kopa6nes B.B. Dnexrponnas oxe-cnekrpockonus. JIOTU. 1973.
12. Po6eptc M., Makku M. XuMus moBepxXHOCTH pasjaeiia Meraui-ras. M.: Mup. 1981.
13. IlparTron M. BBeaenue B pusuky noBepxuoctu. M.-MxeBck. Mup. 1979.
14. 3enrynn O. ®usuka nosepxHoctu. M.: Mup. 1990.
15. Ipmuman C. Hayunble OCHOBBI BAKyyMHOHM TeXHUKH. M.:Mup. 1964.
16. Ilon pen Jdxaiisinesaiia T. u Bancenosa P. HoBoe B ucciieoBanuy oBEpXHOCTH TBEPAOTIO Teua, 1
U 2 kHuru. M.: Mup. 1977.
17.Komonos C.A. HTerpanbHasi BTOPUYHO-JEKTPOHHAs cieKkTpockonus. JI., u3z. JlenuHrpaznckoro
yHuBepcuteTa, 1980.
18. Ilox pen. boposckoro N.b. OnexTponHas cnekrpockonusa. M.: Mup. 1971.
19. lllynsman A.P., ®puapuxos C.A. BTopuuHO-3MUCCHOHHBIE METO/IBI UCCIIEA0BAHUS TBEPIOTO Te-
na. M.: Hayka. 1977.
20. Iapes b.M. KonraktHas pazHocts noreHnuanos. M.:.I'UTTJI. 1956.
21. KanaxxokoB 3.X. u 1p. U3mepenue paboTsl BbIxoa 31eKkTpoHa Metogom Paynepa. Hanpuuk,
KBI'Y. 2007.
22. ®puapuxoB C.A., MoBHuH C.M. ®usnueckue 0CHOBBI AIEKTPOHHON TeXHUKH. M.: Bricias mko-
na. 1982.
23. lox pen. Pam6unu H.I'. Criektpockonus u audpakiiyst 3J1eKTPOHOB MPH UCCIIEIOBAHUH TTOBEPX-
HOCTH TBepAbIX Tel, | u 2 kuuru. M.: Mup. 1977.
24. U6parumoB X.U., KoponbkoB B.A. PaboTa BbIx0oaa 351eKTpoHa B (PU3MKO-XMMHUYECKHX HCCIIe10Ba-
Huax. M.: <(UHTEPMET UHXXWUHUPUHI ». 2002.

7.4. Ilepuoouueckue uzoanusn

Kypnanst PAH: XKT®, XKXIOTO, I[IT, [ToBepxHocts, Ycnexu ®H u 1.1.
7.5. Humepnem-pecypcol
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Ilpu uzyuenuu oucyunaunvt «CospemeHHnbvle MEeMOObl UCCE008AHUE NOBEPXHOCHUY 00)-
uyarouuecs obecneyensvt 00cmynom (yOaaeHHwlii 00Cmyn) K pecypcam:

- oﬁmue unqbopmauuonnbte, CnpasovuHble U NOUCKO6blE:

1. CnpaBouHnas npaBoBas cuctema «I apant».URL://www.garant.ru.

2. CnpaBouHnas npaBoBas cuctema «l"apant».URL:http://www.consultant/ru

3.Marepuansl caiita www.wikipedia.org

= K COBPEMEHHbIM npoqbecuouwlbubm oazam OaHHbIX:

http://www.xumuk.ru/encyklopedia/2/3885.html
http://femto.com.ua/articles/part_2/3429.html
http://lingvistu.com/hie/page/rentgenoelektronnaya_spektroskopiya.3867
http://jsc.niic.nsc.ru/SKSS/Manuals/Manual-1.pdf

http://www.xumuk.ru/encyklopedia/2/3885.html
CoBpeMeHHbIE METO/IbI

http://www.y10k.ru/books/detail 737930.html
http://www.sibsauktf.ru/courses/surface/

http://edu-reestr.rusnano.com/ProgramDocuments/
http://do.gendocs.ru/docs/index-120792.html
http://portal.tpu.ru/SHARED/s/SONAA/LearningActivity/Subjects/Methods/Nanomateriallnvestigatio

n.pdf

http://www.pereplet.ru/obrazovanie/stsoros/493.html
http://solidbase.karelia.ru/edu/SURF/flash/ellips.html

KoHncynbrant crynenra — www.studentlibrary.ru

ITepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX HHPOPMANMOHHBIX 043 JaHHBIX,
K KOTOpPBbIM o0ecneyeH goctyn noJn3oBareasam KbBI'Y (2021-2022 yyu.r.)

JJIeKTPOHHBbIE PeCypPChI:

Nen/n| HammenoBanue | Kpatkas xapakrtepu- Anxpec HaunmeHoBaHue Ycnosus no-
3J1eKTPOHHOTO CTHKA caiita opraHu3anum- cTyna
pecypca BJa/Ie/IbIIa; PEKBH-
3UTHI IOTOBOPA
1. «Web of INomuTemarnyeckas http://ww | Komnanust Thomson | [octym mo IP-
Science» pedepaTuBHO- w.isiknow Reuters ampecam
(WOS) oubmuorpaduueckas u | ledge.com | Cy0auumeH3nOHHbI KBI'Y
HayKkoMeTpudeckas 06a3a / JA0TrOBOP
JTAaHHBIX, B KOTOPOU Ne WoS/592 ot
WH/IEKCUPYIOTCS OKO- 05.09.2019 r.
70 12,5 ThIC. ’KYpHAJIOB AKTHBEH 10
31.12.2021r.
2. Sciverse PedepaTupHas u anaiu- N3narenscTBO Hoctym o 1P-
Scopus u3na- | Tudeckas 0asa maHHbIX, | http://ww | «Elsevier. Hayka u aapecam
TEIbCTBA «DJb- | COJEpKallast W.SCOpus. TEXHOJIOTHN» KBI'Y
3eBup. Hayka u 21.000 penen- com Cy0anneH3n0OHHbII
TEXHOJIOTHM» | 3UPYEMBIX KYPHAJIOB; JA0TrOBOP
100.000 kuwur; 370 Ne Scopus/592 ot
KHIKHBINA cepuit (Tpo- 05.09.2019 r.
JIOJDKAOIINXCS U3/1a- AKTHBEH 10
HUR); 31.12.2021r.

6,8 MIIH.
JIOKJIaJIOB U3 TPYJOB



http://www.wikipedia.org/
http://www.studentlibrary.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://www.scopus.com/

KoH(pEpEeHIUI
.| Hay4unasi ajiek- | Dnextp. bubnmorexa http://elib 000 «H3b» ITonHbIH 10-
TPOHHAs OM0O- | HAYYHBIX MyOIMKaLUH - rary.ru CTyT
Juorexka (HOB | oxomo 4000 nHOCTpaH-
POON) HBIX 1 3900 oTeue-
CTBEHHBIX Hay4YHBIX
JKypHAJIOB, pedeparsl
myOmkarwii 20 ThIC.
JKYPHAJIOB, a TAKKe
ormcanus 1,5 MiH. 3a-
PYOEXKHBIX U POCCHI-
CKHUX JHUCCEpTaIni;
2800 pocc. KypHaIOB
Ha 0e3BO3ME3IHOM Oc-
HOBE
baza nannbix | Hammonanenas nuagop- | http:/elib 000 «H3b» ABTOpH30BaH-
Science Index | MaMoHHO- rary.ru JIMeH3nOHHBIN 10- HBII TOCTYII.
(PUAHL) aHATUTHAYECKAS CUCTE- TOBOD ITo3BoisieT
Ma, aKKyMyJIHAPYIOIIas Science Index JOTOJHATD U
Oonee 6 MIJUTHOHOB NoSIO-741/2021 YTOYHSTH CBE-
My OIMKAIAA POCCHUHi- or 12.07.2021 r. JIEHUS O My0-
CKUX aBTOPOB, a TAKXKe AKTHUBEH 10 JMKaLUAX
WH(POPMAIHIO 00 IX 01.08.2022r. YYEHBIX
UTHPOBAHHUH U3 OoJee KBI'Y, nme-
4500 poccuiCKHX Kyp- FOILUXCS B
HAJIOB. PUHI]
IBbC «Kon- 13800 n3nanmii mo http://ww | OOO «lomuTexpe- Ilonnsiid no-
CYJBbTAHT CTy- | BCceM 00JacTsAM 3HaHUM, | w.studme cype» cTym (peru-
ICHTa» BKJIFOYaeT Ooliee dlib.ru (r. Mocksa) crpanus o IP-
yem 12000 yuebnukoB u | http://ww Horosop aapecam
Y4e0HBIX TOCOOUH TSt w.medcol Ne310CJ1/08-2021 KBI'Y)
BO u CIIO, 864 naume- | legelib.ru Ot 30.09.2021 r.
HOBaHUH )XypHAJIOB U AKTHBEH 10
917 moHorpadmii. 30.09.2022r.

.| «Qaexrponnas | Komneknus «Mennumna | http://ww | OOO «Ilomutexpe- ITonHe1i nO-
onbauoreka | (BO) [DOTAP-Menua. | w.studme cype» cTym (peru-
TexHu4yeckoro | Books in English (kan- dlib.ru (r. Mocksa) crpanus o IP-
By3a» (QbC TY Ha aHTJIUICKOM SI3bI- Horosop agpecam

«KoHcyabTaHT | Ke)» Ne288CJ1/04-2021 KBI'Y)
CTYAEHTA) Ot 20.04.2021 1.
AKTHUBEH 10
20.04.2022r.
9BC «Jlaub» | DIEKTPOHHBIE BEPCUU https://e.l | OO0 «9bC JIAHb» TTomHbIH HO-
KHUI BEyIIUX U3/a- anbook.co (r. CaHKT- cTyn (peru-
TEJIbCTB Y4eOHOH 1 m/ [etepOypr) ctpauus o IP-
HAY4YHOU JIUTEpaTypshl (B Jorosop agpecam
TOM YHCJIE YHUBEPCHU- Nel12EIT/223 KBI'Y)
TETCKHUX M3]1aTeIbCTB), ot 09.02.2021 1.
TaK ¥ JIEKTPOHHBIE AKTHUBEH 710
BEPCUU NIEPUOJUYECKUX 28.02.2022r.
M3JaHUH 110 Pa3InYHbIM
001aCTsIM 3HAaHUM.
.| HaumonaawHast | O0be IUHEHHBIHN DIIEK- https://u3 | ®I'BY «Poccutickas Hoctyn ¢
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3JIEKTPOHHAsI | TPOHHBIN KaTanor GpoH- 0.pd rocyJapcTBEHHas JIEKTPOHHOTO
OmosmoTeKa | OB POCCHIICKUX OMO- OubIIOTEK A YUTAITHHOTO
PI'b JIMOTEK, COJEpKAILNN Horosop 3ara OnuoIIHo-
4 331 542 >1eKTpOHHBIX Nel01/HDB/1666-11 texu KBI'Y
JIOKyMEHTOB 00pa3oBa- ot 10.09.2020r.
TEJIBHOTO ¥ HAyYHOT'O CpoxoM Ha 5 jer
XapakTepa I10 pa3jiny-
HBIM OTpAacJsiM 3HaAaHUU
9. 9BC 107831 myOnukarwid, B http://iprb 000 «Ai ITu Op TTonHbIA nO-
«IPRbooks» | T.4.: 19071 — yueOHbIX ookshop.r Menna» cTym (peru-
u3gaHui, 6746 — Hay4- u/ (r. CapatoB) crparus mo IP-
HBIX m3ganni, 700 koi- Jorosop Ne7821/21 angpecam
nekuu#, 343 xxypHana ot 02.04.2021 r. KBI'Y)
BAK, 2085 aynnonsna- AKTHBEH 10
HUH. 02.04.2022r.
10 3BC «lOpaiit» | DJIEKTPOHHBIE BEPCUU https://w | OOO «3nextponnoe | IlomHsIi m0-
aas CIIO yueOHOM U HayYHOH ww.biblio M3JIATENbCTBO cTym (peru-
JUTEPATYPBI U311a- - FOPAHT» (r. ctpauus no IP-
TenbCcTB «FOpaiiT» mis online.ru/ Mocksa) aapecam
CIIO u >neKTpoHHBIE Horosop Nel192/EI1- KBI'Y)
BEPCHUH MEPHOAUYECKUX 223
W3IaHUN [0 pa3InYHbIM 0129.10.2021 r.
001acTsIM 3HAHUM. AKTHBEH 10
31.10.2022 r.
11 Polpred.com. | O630p CMU Poccuu u http://pol 00O «Ilommpen Hoctym mo 1P-
HoBoctn. O6- | 3apy6esxns. [lonHble pred.com CIIPaBOYHUKI aapecam
30p CMM. Poc- | TeKCThI + aHAIUTHKA U3 be3Bo3mesgHo (0e3 KbI'Y
cus u 3apyoe- | 600 u3zganmii no 53 ot- opUIMATHHOTO J10-
Kbe pacism roBopa)
12 Ilpe3upaeHTt- Bbonee 500 000 anek- http://ww | ®I'BY «lIpe3unent- | ABTOpHU30BaH-
cKkast 0u0JM0- | TPOHHBIX JOKYMEHTOB w.prlib.ru ckast OMOIMoTeKa | HBIM JOCTYII U3
Teka uMm. B.H. | mo ncropun Oredectsa, nM. b.H. Ensriuna» OubIMoTEKN

Eabnuna

poccuiickoil rocynap-
CTBEHHOCTH, PYCCKOMY
A3BIKY U MIPaBy

(r. Cankr-
[TerepOypr)
Coraaienue oT
15.11.2016r.
CpokomM Ha 5 ner (c
JanpHeiei npo-
JIOHTaIel)

(ayn. Ne214)

IUIAH:

- I(pome mozeo oﬁyualomuec;l MOCYym 60CROJ1b306AMbCA npoc[)eccuouaﬂbubmu NOUCKOG6bl-
Mu cucmemamu.

Bo ucnosnenue ®I'OC BO 3++ mn.m. 4.3.2 «Opranusanus J10/1:KHA ObITh 00ecrevyeHa He-
00X0AUMBIM KOMILJICKTOM JIMIIEH3HOHHOTO M CBOOOHO PACIIPOCTPAHSIEMOI0 IIPOrPAMMHOI0
o0ecreyeHusi, B TOM YHCJIe 0Te4eCTBEHHOI0 IPOM3BOACTBA (COCTAB onpee/isiercs B padounx
NPorpaMMax JUCHUILUIMH (MOYyJIei) ¥ MOAJIeKUT 0OHOBJICHUIO IPH HEOOXOAUMOCTH.)» HUKE
NPHBeE/IeH CIUCOK MPOrPaMMHOI0 odecnedeHus 1Jisl BKJIOYEeHUsl B padodyne NporpaMmbl JHCI M-

3apyo6exknoe qunen3uonHoe IO

Ne

IIpousBoau-
Tejb

HaumenoBanue

KoMmmenra-
puu

JIMICH3UH
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Ne Hpoussonn- HanmenoBanmue Kommenra- JINLEH3UH
TeJb puu
| MSAcademic | Office 365 ProPlusEdu ShrdSvr ALNG HY>KHO BCEMY ——
' EES SubsVL MVL PerUsr A Faculty EES KbI'Y
MS Academic Office 365 ProPlusEdu ShrdSvr ALNG HYKHO BoEMy
2. SubsVL MVL PerUsr STUUseBnft Student JIULECH3UI
EES EES KbI'Y
3 MSAcademic | Core CALClient Access License ALNG HY>KHO BCEMY ——
' EES LicSAPk MVL DvcCAL A Faculty EES KBbI'Y
WINEDUperDVC ALNG UpgrdSAPk MVL
4 MSAcademic | A Faculty EES (KopriopatuBHas nmojanucka Ha | HY>KHO BCEMY R——
' EES npoaykThl Windows orepanoHHas CUCTEMA U KbI'Y
odwuc)
SOLIDWORKS EDU Edition 2020-2021
5. SolidWorks | Network - 200 Users Sub Service Renewal - 1 HACu/] JIMIECH3UI
Year
Statistica Ultimate Academic for Windows 13 NACUL,
6. StatSoft Russian/13 English na 500 nons3oBarenei NduM, E——
JloxanbHas Bepcusi (Named User) ['ogoBas 1515167713
JIULEH3UI KUTOD
7. Mathiiﬁi&mu TAH-25 NduM JIATICH3MUS
. . NN2uP (pa-
8. Embarcadero RAD Studio Architect Concurrent 60T:z?c 6e(£a— JIULIEH3USI
AcademicEdition 1 Year Term License
MU JTaHHBIX )
AdobeCreativ Adobe Creative Clioud for'Tea'ms — All Apps.
0. Cloud JInnensun Education DeV1cevllcense JUIsL 00- KBI'Y JIULEH3UI
pa30BaTENbHBIX OPraHU3alNUM
10. Sketchup SketchUp Pro 2020 - License for Education -- I/lfﬁmcgi;z]_) ——
LAB for 1 year.
BaHUE)
1 PTC Mathcad Education - University Edition Sub- NNOuP u e
' scription (50 pack) NduM
12. | Chaos Group | Vray educational license NACu/l JULEH3Us
13, Chaos Soft- | Corona Renderer O6pa3oBarens- FACH]T HIeH3IS
ware Ltd. Hasl/CTyJeHUeCKas JTUICH3US
SMART ITenarornue-
14. Technologies | SMART Notebook N JIUIECH3UI
CKHI KOJIEeK
ULC
NACHU/,
15. Corel CorelDRAW Graphics Suite gg;%’, JIALICH3US
KUTD
16. ABBYY ABBYY FineReader KbI'y JIUIECH3UA
17. Autodesk JIUIECH3UA
18. 3DMax JIUIECH3UA
3apyobexknoe 110 (cB000aHO pacnpocTpaHsieMoe)
Ne Tpousso- HanmeHnoBanue KommeHnTapuu JIMLEH3UH
AUTEJIb
1. Web Browser - Firefox KbI'Y becniiatHo
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Ne Tpousso- HaumenoBanue KommenTapun JIMLEH3UH
AUTEIb
2. AtomEditor KUTud becruiatHo
3. Python SI3BIK TpOrpaMMUPOBAHUS becniiatHo
cBO0OOIHASI UHTETPUPOBAHHAS
4. IBM Eclipse CPena paspadOTKH MOYIbHEIX becrinatao
KpoccriaThOpMEHHBIX TPUIIO-
KEHUHN
®upma Sun
5. Microsys- | Apache OpenOffice Amnanor Microsoft Office becrutatno
tems
Poccuiickoe innensuonsoro 110
Ne Tpousso- HaumeHoBaHue KomMenTapuu JHULEH3UH
AUTEIb
Kaspersky Endpoint Security myist Ouzneca
— Cranmaptabeid Russian Edition. 1500-
L Kaspersky 2499 Nodi 1 year Educational Renewal HyxkHO BeeMy KBI'Y | - nuer3ws
License
Dr.Web Desktop Security Suite Kom-
2. DrWeb IJIeKCHas 3amuTa + LienTp ynpasinenus Hy*kHO BceMy KBI'Y JULIEH3US
Ha 12 mec., 200 1K, npoasienne
YueOusiit Kommnext Komnac-3D. TIpoek-
3. AckoH TUPOBAHUE U KOHCTPYUPOBAHUE B MAILIU- NACu/] JIMLICH3US
HOCTPOCHUH, JIMIICH3HSI.
4. AnTtunnaruat BY3 y}iljgfégl}%liglo JIMLEH3Us
[IpaBo Ha HUCTIOIB30BAHUE C JUICH3UEH
5. I'PAH/I- | Ha ogHO pabouee mecto: IIK 'PAH/I- NACu/l JIATIEH3US
Cwmera Cwmera 2021 dueni-Bepcust
Peruon: Pecriy6nuka Kabapauno-
Bankapckas TEP-2001 B pen. 2009r. Pec-
6 I'PAH/I- r[y6JmlID<a Ka6ap,HI/IHO—EaJIII)(apCKa}I MACH]T HHHEH3HA
Cwmera (nb104070/07.09.11r.) OCHOBHOE MECTO
Peruon: Pecniy6nuka Kabapanuno-
bankapckas TEP-2001 B pen. 2009r. Pec-
1. ny6nuka Kabapanno-bankapckas NACu/l JULEH3UsA
I'PAH/I- | (nb104070/07.09.11r.) [lonomHuTEIRHOE
Cwmera MECTO
IIpaBa Ha mporpamMmHoOe obecrieueHue
8. Project Expert 7 Tutorial 16 yueOHbIX NIoud JTULEH3US
MECT
Poccuiickoe I1O (cB000IHO pacnpocTpaHsieMoe)
Ne Hpoussonu- HaumeHoBanme KommeHnTapuu Cpoxen un-
Telb LeH3HH
StarForCf: JUISL IPOCMOTPA 3JIEK-
1. Teclimologles, Foxit PDF Reader TPOHHBIX JOKYMEHTOB | becniaTHo
N?SCCII;I;; B ctanaapte PDF
2. Poccus Tzip apXuBaTop becmiatHo
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[Ipumeuanue:

1) MoXHO TOMOJIHATENIBHO BKJIFOYaTh HEOOX0IMMOE, CBOOOTHO pacnpocTpansemoe, I[10 He yka-
3aHHOE B CIIHCKE;

2) Moxno Hanucath [10, KoTOpOe yXKe YyCTaHOBJICHO U HE TpeOyeT MPOJICHUS JTUIEH3UH (ITOCTO-
STHHOE);

3) B xomMeHTapusax ykazaHo I KaKuxX mojpasnaeneHuil npeanaznadeHo [10 (cormacHo 3assBkam
Ha npuodpetenue). Ho mpu sToMm, eciu ecTh HEOOXOAMMOCTh UX TOKE MOKHO YKa3aTh B CBOMX
PIIA.

4) VYkazaHHbIE B CHUCKE JIMLIEH3UH MPOJIJIEBAIOTCS €KETOTHO.

7.5. Memoouueckue ykazanus no npoeeoeHur0 paziudHoiX y4eOHbIX 3aHAMUI, K KYPCOBOMY
NPOEKMUPOBAHUIO U OPY2UM 6UOAM CAMOCHIOAMENbHOU PAdOmbL.

VYyeOHast paboTa O TUCHUIIMHE COCTOUT M3 KOHTAKTHOM pabOThl (JIGKIMHU, TPAKTUYECKHE 3a-
HATHS) ¥ CaMOCTOATENbHON paboThl. Jl0Js1 KOHTaKTHON yueOHO# paboThl B 00IIeM 00beMe BpEMEHH,
OTBEJCHHOM JIJISl U3YYECHHS JNUCHMIUIMHBI, cocTaBisieT 51 % (B TOM 4uclie JEKUUOHHBIX 3aHSATUUA —
30,6%, nmpaktuueckux 3aHsatuil — 20,4%), gons camocTtosiTenbHOM pabotel — 49 %. CooTHomIeHHE
JEKLIMOHHBIX, CEMUHAPCKUX, JJAOOPATOPHBIX U MPAKTUUYECKUX 3aHATHI K 0OLIEMY KOJIMYECTBY 4acoB
cooTBeTcTBYeT yueOHOMY rany Hampasnenust 38.03.01 — DxoHomuka, npoduiis «DUHAHCH B Kpe-
JTAT

JlJ1s TOArOTOBKM K MPaKTUYECKUM 3aHSITUSIM HEOOXOJIMMO PacCMOTPETh KOHTPOJIbHBIE BOIIPO-
Cbl, IPY HEOOXOAUMOCTH OOPATUTHCS K PEKOMEHAYEMOM JIUTEPATypE, 3alUCaTh HEMOHATHBIE MOMEHTBI
B BOIIpOCax Ui YSICHEHUS UX Ha MPEACTOSIIEM 3aHATHH.

Memoouueckue pekomenoayuu no usy4eHur0 OUCYUNIUHbL

[Tpuctynas Kk U3y4eHUIO AUCHUILINHBI, 00yJaromeMycsi HeOOXOAUMO O3HAKOMUTHCS C TEMATH-
YECKUM IIJITAHOM 3aHSATUHM, CIUCKOM PEKOMEHJI0OBaHHOW yueOHOM snureparypbl. Ciaenyer ysSCHUTH IO-
CJICZIOBATENILHOCTD BBINIOJHEHUS MHIMBUAYAIbHBIX yIeOHBIX 3aJlaHHiA, 3aHECTH B CBOIO PabOYYIO TET-
paab TeMBI U CPOKH MPOBEJCHHUS CEMHUHAPOB, HAMMCAHUS YI€OHBIX U TBOpUYecKHX padoT. [Ipu uzyye-
HUU JUCIHUIUIMHBI OOy4arolIvecsl BBIMOJHSIOT CEAYIOIIME 3a/JaHus: H3y4aloT PEKOMEHJOBaHHYIO
Y4eOHYI0 U HAyYHYIO JIUTE€PATypy; MUIILYT KOHTPOJIbHbIE PaOOTHI, TOTOBAT JOKJIAIAbl U COOOLICHUS K
MPAKTUYECKUM 3aHSATHUSAM; BBIIOJIHAIOT CAMOCTOSATEIbHbIE TBOPUECKHE PabOThl, y4acTBYIOT B BBINOJ-
HEHUU MPAKTHUUECKUX 3aJaHuil. YPOBEHb U ITyOMHA YCBOEHUS JUCLUILIMHBI 3aBUCIT OT aKTUBHOW U
CUCTEMAaTUYECKOM pabOThl Ha JIEKUUAX, U3YUEHHs] PEKOMEHIOBAaHHON JINTEPATyphl, BBIMOIHEHHS KOH-
TPOJIbHBIX TUCHbMEHHBIX 3aJaHUM

Kypc nsydaercs Ha nekuusix, ceMUHaApax, IpU CAMOCTOATEIbHOW M MHAMBHUAyaJIbHON padoTe
oOyuaronuxcs. OOyyarouiics UIsl OJIHOTO OCBOCHUSI MaTepuala J0JKEH He MPOMYCKaTh 3aHATHS U
aKTHBHO y4acTBOBaTh B y4eOHOM mpoliecce. JIeKInK BKIIOYaloT BCE TEMbl U OCHOBHBIE BOIIPOCHI TE€O-
pUU U NPaKTUKU cTpaxoBaHus. [lJig MakcuMalibHOM 3((EeKTUBHOCTH U3y4eHUsI HEOOXOANUMO MOCTOSH-
HO BECTH KOHCHEKT JIEKLUMH, 3HaTh PEKOMEHAYEMYIO IpENoJiaBaTesIeM JMTEPATypy, MO3BOJISIIOILYIO
JIOTIOJTHUTD 3HAHMS U Jy4Ille IOATOTOBUTHCS K CEMUHAPCKUM 3aHATHSIM.

B cooTBeTcTBHM ¢ y4yeOHBIM IJIAHOM Ha Ka)XAyl TEMY BBIJIEICHO HEOOXOIMMOE KOJIMYECTBO
YacoB MPAKTUYECKUX 3aHSITHM, KOTOPbIE MPOBOASTCS B COOTBETCTBUHU C BOIIPOCAMH, PEKOMEHIOBaH-
HBIMHU K M3YYEHHUIO MO OmpesesieHHbIM TeMaM. O0ydJaromuecs TOJKHBI PEryIsipHO FOTOBUTHCS K ce-
MUHApCKUM 3aHATUSAM U y4aCTBOBAaTh B 00CYKIEHUH BONPOCOB. [Ipy MOArOTOBKE K 3aHATHUSM ClIETyeT
PYKOBOJICTBOBATHCSI KOHCIEKTOM JIEKIMA W PEKOMEHIOBAaHHOW nuTepaTypou. TemaTuueckuii miaH
JTUCIUIUIMHBI, Y4eOHO-METOIMYECKUE MaTepuasbl, a TAKKe CIHCOK PEKOMEHJIOBAaHHOW JUTEPaTyphl
IpUBEIEHBI B paboyeil mporpamme

B xozne n3ydeHus AUCHUIUIMHBI O0yYaromuiics UMeeT BO3MOKHOCTh MTOATOTOBUTH pedepaT o
BbIOpaHHOW U3 npeaniokeHHoro B PabGouell nmporpamme crnucka Teme. BricTynieHue ¢ AOKJIAIOM 110
pedepary B rpymnmne npoBoguTcs B (hopMe Mpe3eHTALNH C UCIIOIb30BaHUEM MYJIbTUMEIUHHON TeXHU-
KH.

Memoouueckue pekomenoayuu npu padoome Ha0 KOHCNEKMOM 80 8peMsA NPOBEOeHUs NeKYUU
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B mponiecce eKIMOHHBIX 3aHATHH 11EI€CO00pa3HO KOHCIIEKTHUPOBATh YUeOHBINH MaTepuan. Jliis
3TOTO HMCTONB3YIOTCS OOIME U YTBEPAMBIIMECS B MPAKTUKE MpaBUiIa, U MPUEMbl KOHCIIEKTUPOBAHUS
JIEKIIUH:

KoncnektupoBanue jgekiuil BeAeTcs B ClEHUATbHO OTBEIEHHOM MJIsl 3TOr0 TeTPaau, KaKJIbli
JIUCT KOTOPOM JOJKEH UMETh IOJIsl, HA KOTOPBIX JENal0TCsS MOMETKH U3 PEKOMEHI0BAaHHOM JINTepaTy-
PBIL, TOTOJHSIOLIME MaTepHall MPOCTyIIaHHON JIEKIINH, a TaK)Ke MOJUYEePKUBAIOIINE 0CO0YI0 BaXKHOCTD
TEX WU UHBIX TEOPETUYECKUX MOIOKECHHM.

[lenecooOpa3Ho 3aMUCHIBATh TEMY U IJIaH JICKIHM, pEKOMEHIYEMYIO JIUTEPaTypy K Teme. 3amnu-
CH pa3JielioB JIEKI[UU JIOJDKHBI UMETh 3aroJIOBKH, IMOJA3aroJIOBKH, KpacHble CTPOKHU. J[jIs BblAeNneHus
pas3ziesioB, BHIBOJIOB, OMpEENIeHUH, OCHOBHBIX MJIEH MOXKHO HCIIOJIb30BAaTh IIBETHBIE KapaHAAIIU U
dbaomacTepsl.

Hazpannble B JIEKIIMM CCHUIKM Ha NMEPBOMCTOYHUKU HAJ0 MOMETUTH HA MOJSAX, YTOOBI MpU ca-
MOCTOSITEJIbHON paboTe HAWTHU M BOMCATh UX. B KOHCHEKTE JOCIOBHO 3aIUCBIBAIOTCS ONpEACTICHUs
MOHTHM, KaTeropuil ¥ 3aKkoHOB. OcCTalbHOE JOJKHO OBITH 3aIIMCaHO CBOMMHU CJIIOBAMHU.

Kaxxnomy cTyneHTy HEoOXoAMMO BbIpabOTaTh M HMCHOJIb30BaTh JIOMYCTHUMbBIE COKpAIICHUS
HauboJsee pacIpoCTPaHEHHBIX TEPMUHOB U MOHATHIA.

Memoouueckue peKomeHoayuu no nOO20MO6Ke K NPAKMUYECKUM 3AHAMUAM

[IpakTueckue (CeMUHApPCKUE) 3aHATHUS — COCTaBHAs 4acTh y4eOHOro Mpollecca, TpyHIoBas
dbopMa 3aHATUN TPU aKTUBHOM y4acTHM CTYJAEHTOB. [IpakTuueckue 3aHSTHUSI CIIOCOOCTBYIOT YIIyO-
JICHHOMY M3y4€HHUIO0 HauOoliee CIOXKHBIX MPOOJIeM HAyKHU M CIIy>KaT OCHOBHOHM (hOpMO# MojaBeneHus
UTOTOB CAMOCTOSITEIbHON paboThl oOydaromuxcs. Llenpio mpakTHUecKuX 3aHSATUH SIBISETCS Yriyose-
HUE U 3aKpeIJICHHe TEOPETUYECKUX 3HAHUH, MOITYYeHHBIX O0yYaroIMMHKCS Ha JIEKIHUAX U B Mpoliecce
CaMOCTOSITENILHOTO M3Y4eHHUs Y4eOHOro MaTepuaina, a, cjaeloBaTelIbHO, (POPMUPOBAHKE Y HUX OIpejie-
JICHHBIX YMEHHH U HABBIKOB.

B xone mMOAroTOBKH K CEMHUHAPCKOMY 3aHSITHIO HEOOXOJUMO MPOUYMUTATh KOHCHIEKT JICKIUH,
U3YYUTh OCHOBHYIO JTUTEPATYPy, O3HAKOMHUTHCS C JOMOJIHUTEIHHON TUTEPATypPO, BHITOTHUTH BbIIaH-
HBIE MpEnoJaBaTesieM MpakTudeckue 3agaHus. [lpu 3ToM ydecTh peKOMEHIAluu MpernojaBaTens U
TpeboBaHus nporpammsl. JlopaGaTbiBaTh CBOM KOHCIIEKT JICKLIMH, JeJasi B HEM COOTBETCTBYIOIIME 3a-
MUCH U3 JTUTEPATYypPHI.

XKenatenpsHO MpU MOATOTOBKE K MPAKTUYECKUM 3aHATHAM MO AUCHUIUIMHE OJHOBPEMEHHO HC-
M0JIb30BaTh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIIMX 33/1aHHBIE BOTIPOCHI.

Ha npaktudeckux 3aHATHIX oOydaroluecs ydyaTcs IpaMOTHO M3JlaraTh MpoOieMbl, CBOOOIHO
BBICKA3bIBaTh CBOM MBICIHM U CYXKJEHHs, PacCMaTpUBAIOT CHUTYallMH, CIOCOOCTBYIOLIME Pa3BUTHIO
npodeccuoHaIbHOM KoMIeTeHTHOCTH. CleayeT MMeTh B BHJY, YTO MOATOTOBKA K MPAKTHYECKOMY
3aHATHUIO 3aBUCUT OT ()OPMBI, MECTa NMPOBEJCHUS CEMUHApa, KOHKPETHBIX 3aJJaHUN U MOpydeHHd. ITo
MOXeT OBITh HallUCaHME JAO0KJIaa, 3cce, pedepara (C MOCIETYIOIHUM UX 00CYXKIEHNUEM), KOJUIOKBUYM.

Memoouueckue pekomenoayuu no OPZaHU3AUUU CAMOCHMOAMENbHOU Padon bl

CamocrosrenbHas paboTa 00yyaromuxcs - crnocod akTUBHOIO, 1I€JIEHAIIPABICHHOTO NpHoOpe-
TEHHs CTYJJICHTOM HOBBIX JJISl HETO 3HAHUN M yMEHUH 0e3 HemoCpeICTBEHHOI0 y4acThs B 3TOM Ipo-
necca npemnojiaBareneil. [loBbleHue poau caMoCcTOATEIbHON pabOThl 00yJaIOIUXCs TIPU TPOBEAECHUT
pa3IMYHBIX BUJOB YUEOHBIX 3aHATUIN MpEAIoaraer:

—  ONTHMM3ALMI0O METOAO0B OOy4YeHHs, BHEJIPEHUE B YUEOHBIM MpoIiecc HOBBIX TEXHOJIOTUH
00y4eHHs1, MOBBIMIAIONINX MPOU3BOJUTEIBHOCTh TpyJda HpenojaBaTess, aKTUBHOE HCIOJIb30BAHUE
MH(POPMALIMOHHBIX TEXHOJOTHMH, MO3BOJIAIONIMX OOydarouieMycs B yl00OHOE /sl HEro BpeMsl OCBau-
BaTh yU€OHBII MaTepualr;

—  IIUPOKOE BHEAPEHHE KOMIbIOTEPU3UPOBAHHOTO TECTHPOBAHNUS;

—  COBEpUICHCTBOBAHHWE METOJUKU IPOBEIEHHS MPAKTHK U HAyYHO-HCCIIEIOBATENBLCKON pa-
60TbI 00yYaroIuXCcs, MOCKOIbKY UMEHHO 3TH BUJbI y4eOHOW paboThl B IEPBYIO OUepe b TOTOBAT 00Y-
YAOILIUXCS K CAMOCTOSITEIbHOMY BBIITOJIHEHHIO MTPO(EeCCHOHAIBHBIX 3a7ay;

—  MOJEPHM3AIMIO CHUCTEMbI KYpPCOBOT'O M JUIUIOMHOTO NMPOEKTHPOBAHUS, KOTOpasi JOJKHA
MOBBIILIATH POJIb CTYJEHTA B MOA00pe MaTepuaa, MOMCKe IMyTel peleHus 3aaau.
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CamocrosTenbHast paboTa IPUBOJUT CTYIEHTA K MOJYYEHUIO HOBOT'O 3HAHUS, YIIOPAIOUEHUIO U
YIIIyOJIEHUIO MMEIOLIUXCsl 3HAaHUM, (POPMUPOBAHUIO Y HET0 MpodeCCHOHANBHBIX HABBHIKOB U YMEHHI.
CamocTtosTenbHas padoTa BBIMOIHSIET P PYHKIIHN:

—  Pa3BUBAIOILILYIO;

—  “H(POPMAIMOHHO-00YYAIOIIIYIO;

—  OPUEHTHUPYIOIIYIO U CTUMYIUPYIOUIYIO;

—  BOCHHTHIBAIOIILYIO;

—  HUCCIIEZIOBATEIbCKYIO.

B pamkax kypca BBIIOJHSIIOTCS CIEIYIONINE BUABI CAMOCTOSITEILHON paboThI:

1. IIpopaboTka yueOHOTO MaTepuasa (110 KOHCTIEKTaM, y4eOHOW ¥ HAyYHOU JTUTepaType);

2. BelnonHeHue pa3HOYpPOBHEBBIX 3a/1a4 U 33J1aHUN;

3. Pabota c TecTamu U BOIIPOCaMH JIJIsl CAMOITPOBEPKU;

4. BbInoaHeHUE UTOTOBOM KOHTPOJIBLHON PaOOTHI.

CryneHTaM peKOMEHJAyeTCs C CaMOro Haudajga OCBOEHHUs Kypca paboTaTh C JHUTEpaTypod H
npeyiaraeMbIMU 3a/1aHUsIMU B (hOpMe MOJATOTOBKH K OYEpEAHOMY ayauTOpHOMY 3aHATHIO. [Ipu aTOoM
AKTyaJTU3UPYIOTCA UMEIOIINecs] 3HaHMs, a TaKkKe co3daercsa 0as3a Uil YCBOEHHUsI HOBOTO MaTepuaia,
BO3HHUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYACHT MOJIy4YaeT B ayIUTOPHUH.

Heo0xonuMo OTMETHUTBH, YTO HEKOTOpBIC 3aJaHUS AJI CAMOCTOATEIBHOM pPabOTHI MO Kypcy
UMEIOT ompezenieHHyto crennduky. [Ipu ocBoeHnn Kypca CTYACHT MOKET MOJIb30BaThCsl OMOINOTEKON
By3a, KOTOpas B MOJHOW Mepe oOecreueHa COOTBETCTBYIOUICH TUTepaTypoid. 3HAYUTENbHYIO TOMOIIb
B MOJTOTOBKE K OYEPEIHOMY 3aHSATHIO MOKET OKa3aTh MMEKIIUNCA B Y4eOHO-METOAMYECKOM KOM-
TUIEKCEe KPATKUM KOHCHEKT JieKuuid. OH e MOKET HCIOIb30BaThCs U JIJIS 3aKPETICHUs MOTYy4eHHOTO
B ayautopuu marepuana. CamocrositenpHas paboTa CTYJEHTOB MPEAyCMOTpeHa y4eOHBIM IUIAaHOM U
BBITIOJHAETCS B 003aTEIbHOM MOPSJIKE. 3aJaHusl MPEATOKEHbI M0 KaKI0W U3ydyaeMoi TeMe U MOTYT
TOTOBUTHCS MHIMBUyalbHO WK B Tpymie. [Io HeoOXoIuMOCTH CTYAEHT MOKET 00pariaTtbes 3a KOH-
CyJbTallMel K Mperno/iaBaTenio. BelnoaHeHne 3ajaHii KOHTPOJIUPYETCS U OLEHUBAETCS MpernojaBaTe-
JeM.

JlJis yCTIeNTHOTO CaMOCTOATEIHHOTO U3YYeHHS] MaTepHalia CEerOHS UCIIONb3YIOTCSA Pa3inyHbIe
cpeacTBa 00ydeHUs1, Cpeid KOTOPBIX 0c000€ MECTO 3aHUMAaIOT HH(POPMAITMOHHBIE TEXHOJIOTHH Pa3HO-
TO YPOBHS M HAIPABJICHHOCTH: SJIEKTPOHHBIC YYEOHUKH U KYpCHI JIEKIUi, 0a3bl TECTOBBIX 33JaHUN U
3a/1a4. DJIEKTPOHHBIN YUeOHUK TPEICTaBIsIeT COOOH MPOrpaMMHOE CPECTBO, MO3BOISIONIEE TIPEACTa-
BUTH JJISl U3YYCHUS TEOPETHUECKUN MaTepHall, OpraHM30BaTh aipoOMpPOBaHUE, TPEHAX U CaMOCTOSI-
TEIbHYIO TBOPUYECKYIO paboTy, MOMOTalOIIee CTYIEHTaM U MPENo/IaBaTeN0 OLIEHUTh YPOBEHb 3HAHUI B
OTIpeIeIEHHOM TeMaTHUKe, a TaKXKe CoJepiKaliee HeOOXOAMMYIO CIPaBOYHYIO HH(POpMAIUIO. DIeK-
TPOHHBIN Y4eOHUK MOXET MHTETPUPOBATh B ce0e BO3ZMOKHOCTH PA3NIUYHBIX MEAATOTHYECKUX TMPO-
TPaMMHBIX CPEJICTB: 00YYaIOIIMX POrpaMM, CIIPAaBOYHUKOB, YUeOHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOH-
TPOJUPYIOIIUX TIPOrPaMM.

Jl7ig ycTienHoM opraHu3alyi caMOCTOSATENbHON paboThl Bce aKTUBHEE MMPUMEHSIIOTCS Pa3HOO00-
pasHble 00pazoBaTeIbHBIE PeCypChl B ceTH VIHTEpHET: CUCTEMBbI TECTUPOBAHUS MO Pa3UYHBIM 00a-
CTSIM, BUPTYyaJbHBIC JICKIIUH, IA0OPATOPHH, IPU ITOM IOJIb30BATEIIO JOCTATOYHO UMETh KOMIIBIOTED U
noJkiItoueHue Kk MHTepHeTy st TOro, YTOOBI CBS3aThCS C MPENO/IaBaTeNIeM, PEeIIaTh BEIYUCIUTEIbHBIC
3a/la4¥l ¥ TMOJTydaTh 3HaHUs. Vcnonp3oBaHUE ceTell yCUIUBAET POJb CaMOCTOSITENILHON paboThl CTy-
JIEHTA U MTO3BOJISIET KapAMHAIBLHBIM 00pa30M U3MEHUTh METOIUKY MPENo/IaBaHus.

CTyzIeHT MOKeT MOoNTyyaTh BCE 3aJJaHUsI U METOJUYECKHE YKa3aHHsI Yepe3 CepBep, UTO JIaeT eMy
BO3MOXXHOCTh MIPUBECTH B COOTBETCTBUE JIMYHBIE BO3MOXKHOCTH C HEOOXOAMMBIMU MJIsI BBITTOIHEHUS
pabot Tpynozarpatamu. CTyA€HT UMEET BO3MOXXHOCThH BBINONHITH PabOTy JIoMa WM B ayJUTOPHH.
Bonpiioe BocurarenbHOE U 00pa3oBaTEIbHOE 3HAUCHUE B CAMOCTOSITEILHOM y4eOHOM TpyJie CTYICH-
Ta UMEeT CAMOKOHTPOJb. CaMOKOHTPOIb BO30YX/IaeT U MOJICPKUBACT BHUMAaHUE U UHTEPEC, MOBbI-
[1a€T aKTUBHOCTH MAMSTH U MBIIUICHUS, MTO3BOJISIET CTYACHTY CBOCBPEMEHHO OOHApYXHUTh M yCTpa-
HUTH JIOMYIIEHHBIE OITMOKN U HEAOCTAaTKH, 0OBEKTUBHO OMPEACIUTh YPOBEHh CBOMX 3HAHHM, MPAKTH-
yeckux ymeHuil. CamMoe JOCTYITHOE U MPOCTOE CPEACTBO CAMOKOHTPOJIS ¢ IPUMEHEHUEM WH(OpMAaIIH-
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OHHO-KOMMYHUKALIMOHHBIX TE€XHOJOTHI - 3TO psiA TECTOB «on-line», KOTOpbIE MO3BOJISIIOT B PEKUME
pealbHOTO BPEMEHH OIPENEINTh CBOM YpOBEHb BIaJCHUS MPEAMETHBIM MAaT€pUAIOM, BBISIBUTH CBOU
OIIMOKHU U MOJYYUTh PEKOMEHIALINU [0 CaMOCOBEPIICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c aumepamypoi

Bcro nuTtepatypy MOKHO pa3ieiuTh Ha YUeOHUKU U ydeOHbIe MOCOOus, OpUTHHAJIbHBIE HAyY-
Hble MOHOTpaduUYecKre UCTOYHUKHU, HayYyHbIe MyOIUKALUU B IEPUOJUYECKON meyaTu. M3 HUX MOXKHO
BBIICTIUTH JTUTEPATypPy OCHOBHYIO (PEKOMEHIYEMYIO), JOMOJHUTENIbHYIO U JIUTEPATypy AJis YriyOseH-
HOTO U3yYECHHUSI TUCIUTUIHHBIL.

W3ydeHre NUCHUIUIMHBI CIeAyeT HauWHATh C Y4eOHHUKA, MOCKOJIbKY YUeOHUK — 3TO KHHUTA, B
KOTOPOM M3I0’KEHBI OCHOBBI HAYYHBIX 3HAHUN IO ONpeAeIeHHOMY IPEeIMETy B COOTBETCTBUU C IIeNs-
MU U 337]a4aMiu 00y4YeHHUsI, yCTaHOBJICHHBIMH MPOTPaMMOH.

[Ipu pabote ¢ nuTeparypoil HeOOXOIMMO YUUTHIBATh, YTO UMEIOTCS PA3JIMYHbIe BUABI YTCHHUS,
Y KaX/IbIi U3 HUX HCIIOJIb3YETCs Ha ONPEEIICHHBIX dTarax OCBOCHUS MaTepuaa.

IIpeosapumenvHoe UTeHUE HAINIPABJICHO HA BBISBICHHUE B TEKCT€ HE3HAKOMBIX TEPMUHOB U IO-
UCK MX 3HAYEHUS B CIPABOYHOW juTeparype. B yacTHOCTH, MpU UTEHUU YKa3aHHOH JUTEpaTyphbl
HE00X0IUMO MOAPOOHEUITUM 00pa30M aHATM3UPOBATH TOHSTHS.

Ckeo3H0e umenue TpEANoOIaraeT NpoYTeHUE MaTepralia OT Hayaia 10 KoHua. CKBO3HOE uTe-
HUE JTUTEPaTyphl U3 MPUBEIEHHOTO CIUCKA JaeT BO3MOXKHOCTh CTYACHTY C(hOPMHUPOBATH CBOJ OCHOB-
HBIX TOHATHUN U3 U3y4aeMoil 001acTu U CBOOOIHO BIAJETh UMH.

Buibopounoe — Ha000pOT, UMEET LIEIbIO MOUCK U OTOOp MaTepuana. B pamkax maHHOro Kypca
BBIOOPOYHOE YTEHHE, KaK ClIOc00 OCBOCHHS COJIEPKaHUs Kypca, TOJDKHO UCIOIb30BaTHCS MPH MO O-
TOBKE K MPAKTUYECKUM 3aHSATHUSIM IO COOTBETCTBYIOIIUM pa3zeiiaM.

Ananumuyeckoe umenue — 3TO KPUTUUYECKHUI pa300p TEKCTa ¢ MOCIEIYIOIMIUM €ro KOHCIEKTH-
poBanueM. OCBOeHHE YKa3aHHBIX MOHATUN OyneT Haubosee 3(h(PEeKTUBHBIM B TOM Ciydae, €CiH Mpu
YTEHUU TEKCTOB CTYACHT OyJeT 3a7aBaTh K ’THM TEKCTaM BOMPOCHL. YacTh U3 3TUX BOMPOCOB CHOpMY-
mupoBana B ®OC B mepeyHe BOIpocoB i cobecenoBanus. [lepedeHb 3THX BOMPOCOB OrpaHUYEH,
MO3TOMY Ba)XKHO HE TOJIBKO COJIEp KaHHE BOIPOCOB, HO caM MPHUHIIMII OCBOCHHUS JUTEPATYpPhI C TOMO-
IO BOIIPOCOB K TEKCTAM.

Lenbto usyuaroweeo 4TeHUs SIBISIETCS TITYOOKOE M BCECTOPOHHEE MOHUMaHHE Y4eOHOU HH-
dbopmaruu. EcTh HECKONBKO MPUEMOB U3YYAOIIIET0 YTCHHUS:

1. UreHue mo aaroputMy mpeamnoiaraet pazoueHue nHpopMmanuy Ha OJOKU: Ha3BaHUE; aBTOP;
MCTOYHUK; OCHOBHAs uies TeKCTa; (haKTHUECKUU MaTepHall; aHajdu3 TEeKCTa IyTeM COIMOCTAaBJICHUS
MMEIOIINXCS TOYEK 3PEHHUs 110 pacCMaTpUBAEMbIM BONPOCaM; HOBU3HA.

2. Ilpuem NocTaHOBKH BOMPOCOB K TEKCTY UMEET CIEIYIOIINI allTOPUTM:

—  MEIJICHHO MPOYUTATh TEKCT, CTAPAsICh MOHITH CMBICI U3JI0)KEHHOTO;
—  BBIJEJHTH KIIFOUEBHIE CIIOBA B TEKCTE;
—  TocTaparbes MOHATh OCHOBHBIC UCH, TOATEKCT U OOIIMI 3aMBICEN aBTOPA.

3. IlpueM Te3upoBaHUS 3aKiIrO4YaeTcs B (HOPMYIMPOBAHUU TE3UCOB B BHJE MOJIOKECHUH,
YTBEPKJIE€HUI, BHIBOJIOB.

K sToMy MOXXHO 100aBUThH U WHBIE MPUEMBI: TpUeM pedeprupoBaHUs, IPHEM KOMMEHTHPOBA-
HUSL.

BaxHoii cocTaBnsromie Jr000ro CONMIHOTO HAYYHOTO U3JaHUS SBISIETCS CIIUCOK JIUTEPaTYPHI,
Ha KOTOPYIO CChIIaeTcs aBTop. IIpy BOZHMKHOBEHMHM WHTEpeca K KaKOW-TO OOCYXkIaeMOl B TEKCTe
npobieMe Bcerja eCTh BO3MOXKHOCTh O0OpaTUTHCS K CIIUCKY OTHOCAIICHCS K HEell auTepaTypsl. B aTom
ciydae Bes npo0biema Kak Obl pa30MBaeTCs Ha COCTABISIONINE YaCTH, KaKIas U3 KOTOPBIX MOXET U3Y-
Y4aTbCs OTACNBHO OT APYruX. [Ipu 3TOM Ba)KHO HE TEPATh U3 BHUJIa OOLINII KOHTEKCT M HE MOTPYKAThCS
Ype3MEpHO B JETANM, TOTOMY UYTO TaKHM 00pa3oM MOXKHO HE YBHUJIETh TJIABHOTO.

[ToaroroBka Kk sK3aMeHy JOJIKHA MPOBOAUTHCA HAa OCHOBE JIEKIIMOHHOIO MaTepHala, MaTepua-
Ja MPAKTUYECKUX 3aHATUN C 00s3aTenbHBIM OOpalieHneM K OCHOBHBIM Y4€OHHUKAaM IO Kypcy. ITO
MO3BOJIUT UCKITIOYHUTH OMIMOKY B MOHUMAHUU MaTepHala, OOJEryuT ero OCMBICICHHE, TPOKOMMEHTH-
pyeT MaTepuan MHOTOUHUCIEHHBIMU TPUMEPAMH.
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Memoouueckue pekomenoayuu 01a n0O20MOBKU K IK3AMEHY:

DK3aMeH sBJsgeTcs (OpMON UTOTOBOTO KOHTPOJISI 3HAHUHN U YMEHUN 00yJaromuXxcs 1Mo TaHHOK
JTUCIUIUIMHE, MOJIYYEHHBIX HA JIEKIMIX, MPAKTUYECKUX 3aHSATUSAX U B MPOIECCE CaMOCTOSATEIbHOU
paboTel. OCHOBOM [JIs1 ONpE/IeIeHHsI OLICHKU CITY)KUT YPOBEHb YCBOCHHUS OOy4aroUIMMUCS MaTepuaa,
IPelyCMOTPEHHOT0 JAaHHOM pabouell mporpamMmoii K sk3ameHy AoImycKaroTcsl CTYyAEHThI, HaOpaBIIne
36 u Gosee GaJJIOB MO UTOraM TEKYIIETO M MPOMEXYTOYHOI0 KOHTpoJisl. Ha sk3aMeHe cTy/ieHT MOKeT
Habpath ot 15 10 30 Gamnos.

B nmnepuon mnoArotoBku K SK3aMeHy oOywaronigecss BHOBb oOpamiarorcs K ydeOHo-
METOJIUYECKOMY MaTepHally U 3aKpEIUISIIOT MPOMEKYTOUHbBIE 3HAHUSI.

[ToaroroBka oOyyaroierocs K ’K3aMeH BKIIIOUAET TPU ATara:

—  camocTosTeNnbHas paboTa B TEUEHUE CEMECTPa;

—  HemnocpeACTBEHHas MOJATOTOBKA B JHH, MPEALIESCTBYIONIME 9K3aMeHY M0 TeMaM Kypca;

— TOJTrOTOBKAa K OTBETY Ha SK3aMEHAIIMOHHBIE BOIIPOCHL.

[Ipn moAroToBke K 3K3aMeHy OOy4aromMMcs Ie1eco000pa3HO MCHOIb30BaTh MaTepHalbl JICK-
Ui, yueOHO-METOANYECKHE KOMILUIEKCH, HOPMAaTUBHBIE IOKYMEHTBI, OCHOBHYIO M JOMOJHUTEIbHYIO
JUTEpaTypy.

Ha »k3amen BbIHOCHTCA MaTepual B o0beMe, MPeAyCMOTPEHHOM pabouell mporpammoii yueo-
HOU TUCIUIUIMHEI 32 CeMECTp. DK3aMeH MPOBOAUTCS B MUCbMEHHOM / yCTHOH (opme.

[Ipu npoBeneHnH 3K3aMeHa B MUCbMEHHOH (yCTHOM) opme, Benyluil mpernogaBaTesb COCTaB-
JISIET 9K3aMEHAI[MOHHbIE OMJIETHI, KOTOPbIE BKIIOYAIOT B ceOsl: TECTOBBIC 33JaHUSI; TEOPETUUECKHE 3a-
JaHUs; 3a1a4i Wik cutyarnuu. opMynupoBKa TEOPETUUECKUX 3aJaHUSI COBMATAET C (hOPMYITUPOBKOU
MepeyHsl 9K3aMEHAIIMOHHBIX BOMPOCOB, JIOBEJACHHBIX J0 CBEIEHUS OOYYAIOIIMXCS HAKaHYHE JK3aMe-
HarMoHHOM ceccun. CozeprkaHue BOMPOCOB OJHOTO OWJIETa OTHOCUTCS K Pa3lIMYHBIM paslienaM IMpo-
IpaMMBI ¢ T€M, YTOOBI 00Jiee MOJTHO OXBATUTh MaTepuail yueOHOU JUCIUILINHEI.

B aynurtopuu, rie IpOBOAUTCS YCTHBIM SK3aMEH, TOJKHO OJHOBPEMEHHO HAaXOIUTHCS HE 00-
Jiee ECTH CTYEHTOB Ha OJIHOTO MperoaaBaTes, IPUHUMAIOIIEero sk3aMeH. Ha moaArotoBky otreera Ha
Ouer Ha 9k3aMeHe oTBoAUTCA 40 MUHYT.

Ipu poBeIeHNH MUCBMEHHOTO SK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ynbrar ycTHOrO (MMChbMEHHOT0) 3K3aMEHa BHIPYKACTCST OLIEHKAMU:

Ouenxa «omauunon— om 91 0o 100 6annoe — TeOPETUUECKOE COAEPIKAHUE Kypca OCBOCHO MOIHOCTBIO,
6e3 mpo0eIoB, HEOOXOAMMBIE TPAKTUUECKUE HABBIKW PabOThI C OCBOEHHBIM MarepraiioM chopMHupoBaHbl. Bee
NPElyCMOTPEHHBIE TPOrpaMMoii 00ydeHusl ydeOHble 3a/JaHHs BBINOJIHEHBI, KAYeCTBO WX BBITIOJHEHHUS OLIEHEHO
yycrioM OawioB, ONMM3KUM K MakcHMMaibHOMY. Ha sk3ameHe CTy[eHT JAeMOHCTpUpYyeT ITyOOKHe 3HAaHUS Tpey-
CMOTPEHHOTO MPOrpaMMOl MaTepuaia, yMeeT YeTKO, JJAKOHIMYHO 1 JIOTHYECKHU MOCIIE0BATEIbHO OTBEYATh Ha 110~
CTaBJICHHBIE BOTIPOCHL.

Ouenka «xopouioy — om 81 0o 90 6an106 — TEOPETHIECKOE COEPKaHNE Kypca OCBOGHO, HEOOXOIMMBIE
NPaKTHMYECKUE HABBIKU pabOThl c()OPMHUPOBAHBI, BHITIONHEHHBIC YdeOHbIE 3a[JaHHsl COIACP)KAT HE3HAUUTEIIbHBIC
omOky. Ha sK3ameHe CTyJIeHT IeMOHCTPUPYET TBEPZIOE 3HAHMsI OCHOBHOTO (IIPOrpaMMHOI0) MaTepuasia, yMeeT
YEeTKO, IPaMOTHO, Oe3 CyILIECTBEHHBIX HETOUHOCTEH OTBEYaTh Ha IIOCTABIIEHHbIE BOIPOCHL

Ouenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TEOPETUIECKOE COAEPKAHUE Kypca
OCBOCHO HE TOJHOCTHbIO, HEOOXOIUMBIE MPAKTUYECKUE HABBIKM pabOThl CPOPMHUPOBAHBI YACTUYHO,
BBITIOJIHEHHBIE YUeOHBIC 3a7jaHus CcojepkaT Ipyoble ommOku. Ha sk3aMeHe CTYAEHT JeMOHCTPHpYET
3HaHUE TOJBKO OCHOBHOI'O MaTepHalia, OTBEThl COJAEp)KaT HETOYHOCTH, cIad0 apryMeHTHPOBAHBI,
HapylIeHa MOCIeJ0BaTEIbHOCTh U3JI0KEHUS MaTepraa

Ouenka «neyoosnemeopumenvrnoy — om 36 00 60 6annoé — TEOPETUUECKOE COAECPKAHUE KYP-
ca HE OCBOEHO, HEOOXOIUMBbIE IMPAKTHUECKHUE HABBIKM PaOOThl HE C(HOPMHUPOBAHBI, BBINOJIHECHHBIE
yueOHBIE 3aJJaHUs COJepKaT rpyOble OIIMOKH, JOMOJHUTEIbHAsE caMOCTOATENbHAs padoTa HaJl MaTe-
pHaJIoM Kypca He IPUBEAET K CYIIECTBEHHOMY MOBBIIICHHIO KAUeCTBA BHIMOJIHEHUS YUeOHBIX 3a/1aHU.
Ha sk3aMeHe CTyAEHT NeMOHCTPUpPYET HE3HAaHUE 3HAYMTENbHOM YacTH MPOrpaMMHOrO Marepuaa,
CYIIECTBEHHbIE OIIMOKHM B OTBETAaX Ha BOMPOCHI, HEYMEHUE OPUEHTUPOBATHCS B MaTepuase, He3HaHUE
OCHOBHBIX MOHSTUHN AUCIUIUINHBIL.
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MeToan4yeckne yKa3aHus K BbIIIOJHEHUIO KYPCOBOii padoThI

Hanucanue kypcoBoil paboThl SBISETCS HTOTOM OMPEEIEHHOTO dTana B HayYHOU JeATeIbHOCTH
crynenTta. CtyaeHT pa3pabdarbiBaeT U 0hOpMIISIET KypCOBOM ITPOEKT (paboTy) B COOTBETCTBUU C TPeOO-
BaHUsAMU. HaydyHOCTB Hcciie1oBaHus BhIpaXKaeTcs B PEIICHUH HEKOTOPOil MO3HABATEIBHON TPOOIIEMBI,
COOTHECEHHH TEOPETUYECKUX IMOJIOKEHHUM ¢ (paKTaMH, CUCTEMAaTUYHOCTU U3JIOKEHUs, OTIEPUPOBAHUU
COBpEMEHHOM crienuanbHON TepMmuHonoruei u T.4. Kypcosas pabora mo crenuanbHOCTH (HaIpasiie-
HUIO) SIBJISIETCSI OAHOW M3 (DOPM OTUETHOCTU CTYJEHTA [0 MTOraM OOYYEHHS 3a COOTBETCTBYIOIIUN
Kypc.

['pamoTHOE OopmiieHHE KYpcOBOIl pabOThI MOApa3yMeBaeT MPaBUIBLHOE MPEICTABICHHE BCEX €€
YyacTel: TUTYJIBHOTO JIUCTA, COJEPKAHUS, CIIMCKAa COKpAIeHU, BBeIeHus, 0030pa JINTepaTypsl, pa3ze-
Jla MaTepualioB U METO/IOB, pa3zielia Pe3yIbTaTOB U UX 00CYKIEHUS (MOXKET ObITh IPEICTABICH JBYMS
CaMOCTOSITENIbHBIMH pa3ziesiaMu), 3aKJIF0UEHUS], BEIBOJIOB, CITUCKA UCIIOJIb30BAHHBIX UCTOYHUKOB. Tak-
K€ HE0OXO0IMMO NPABMIBHO OOPMHTH WIUTIOCTPATUBHYIO YacTh PabOThI (TabIUIIbl, rpaduKH, PUCYH-
kH, pororpadum), pazen CTaTUCTHIECKON 00pabOTKH pe3yIbTaToOB.

Ha3zeanue sBrseTcs BaXXHBIM 3JIEMEHTOM paboThl. OCHOBHbBIE JOCTOMHCTBA, KOTOPHIM OHO JIOJIK-
HO 00JIajaTh — 3TO KPAaTKOCTh U SICHOCTb. B paznene «Bseedenue» aBTOpy HEOOXOAUMO: OMPEICIIUTh
TUIOTE3Y, J1aTh BBOAHYIO MH(OpMaLNIO, OObSICHUTH, TOUYEMY OH HPEIIPUHSIT UCCIECOBAHUE B ATOM
o0nacTu, 1aTh KpaTKU KPUTHUYECKUN aHAIN3 UCCIeIOBAaHUN B 3TOM 001acTH, MOKa3aTh aKTYaIbHOCTh
TEeMBI CBOEH PabOoThI, CHOPMYIUPOBATH 1ENIb PAObOTHI U 3a1auu, TPeOyoIIre peleHus As JOCTUKe-
Hus nenu. Pazpen «0630p numepamypel» HOMKEH COAEPKaTh MOAPOOHBIN KPUTUYECKUN aHATU3
MUPOBBIX HayYHBIX JaHHBIX B 00JIaCTH, KOTOPOW aBTOP MOCBATHII CBOIO paboTy. B 0030pe mpuBoautcs
0000111eHHas T0 MHOTUM MCTOYHHUKAM WH(pOpMaIus, MOATBEPKAAI0IIAs aBTOPCKYIO TUIIOTE3y U MOsAC-
HstOIAsl U30paHHBIE aBTOPOM IYTH JOCTIDKEHUS 1ienu padotel. Paznen «3axnmouenue» He sBiIseTcs
CTpOTo 00s3aTeIbHBIM I KYpPCOBBIX paboT. B maHHOM pasnerne KpaTKo COMOCTaBIAIOTCS HadallbHas
1eNnb paboThl U ee KOHKpPETHbIE pe3ynabTaThl. JlemaeTcst 0000IIeHe OCHOBHBIX PE3YylIbTaTOB PabOThI,
OTpeeNsaeTcss UX 3HAa4eHHEe AJIs JaTbHEHIINX HCCleAOBaHUN. BBIBOABI MpenCTaBIsIOT cOO0N KOM-
MaKTHO c(OpPMYNIHpPOBaHHBIE KOHKPETHHIE 3aKIIOYEHHsI O pe3ylbTaTax padoThl, COOTBETCTBYIOIINE
pelraeMbIM B paboTe 3a1a4aM. YUCI0 BEIBOJIOB HE MOXKET ObITh MEHbIIIE YUCIIA TOCTABJICHHBIX 3a/1ay.

TekcT KypcoBoi pabOThl JOKEH ObITh 0opMIIeH ciexyrommm obpazom: mpudt - Times New
Roman, pazmep mpudra — 14, mexxcTpounslii uaTepBan 1.5, mons: cieBa — 3 cm, cmpasa — 1.5 cm,
CBEpPXY — 2 cM, cHU3y 2 — cM. OTcTyn nepBoil cTpoku Kaxaoro adzana — 1.5 cm. TekcT 1okeH ObITh
BBIPOBHEH M0 IIMPHHE, NEPEHOCH He aomyckaroTcs. O0beM KypcoBoil paboThl (BMECTE CO CIIUCKOM
MCIIOJIb30BaHHBIX MCTOYHUKOB) HE JTOJDKEH MpeBbimath 35-45 crpanui. [lpu dopMupoBanuu mpoHy-
MEpPOBAHHBIX CIHCKOB, B TOM YHUCIIE M CIIHCKA UCIOJIb30BAHHBIX MCTOUHUKOB, YMCIOBOW MOKa3aTelb
HOMepa IyHKTa CIUCKa OTAeNsieTcss ckoOkoi. Hymepanus cTpaHuil Ipou3BOIUTCS CO BTOPON CTpaHU-
bl C PAaCHOJIOXKEHHEM HOMepa CTpaHUIIBI MO LeHTpY BHU3Y. Hymepauus cTpaHul, Kak U HyMeparus
paszenoB padoTsl, ckBo3Has. Paznensl «Coaepixanuey, «CIHCOK coKpalieHuiy, «Beenenue», «Jxcme-
pPUMEHTaJIbHAS WM TeOpeTHYecKasl 4acTb», «BbiBoib», «CIHMCOK MCHOIb30BAaHHBIX HCTOYHHKOB» HE
HyMepytoTcs. HazBanus pas3zenoB (HO He MOApa3JesioB) OJKHBI ObITh HAMCAHbI IPOITUCHBIMHU OYK-
BaMH, pacrojaraThCs Mo LEHTPY CTPAHMIIBI U BbIIEICHBI MOTYXHUPHBIM mpudTom. Kaxaspiii pa3aen
HauMHAeTCs Ha HOBOW cTpaHule. Bee cioBa M cokpalleHHs Ha JJATUHCKOM SI3bIKE B TEKCTE pabOThI
MUIITYTCS KyPCUBOM.

8. Mamepuanvno-mexnuueckoe obecneuenue OUCYUNIUHb
8.1.TpeGoBaHusl K MATepPHAJbHO-TeXHMYECKOMY 00ecledeHn 10

Jns peanusanuu pabouell MporpaMMbl AMCHUIUIMHBI UMEIOTCS CIELUATbHBIC MOMEUICHUS s
IIPOBEJCHUS 3aHATUM JIEKIIMOHHOTO M NPAKTUYECKOrO0 THUIA, TPYMNIOBBIX U MHAUBUAYAJIBHBIX KOH-
CyJbTallMM, TEKYLIETO KOHTPOJIS U MPOMEKYTOUHOM aTTECTAllM, a TAaK)KEe IMOMEIIEHUs Il CaMOCTOsI-
TEJIbHOM pabOThl ¥ TIOMEIIEHUS Ul XPaHEeHUs U MPO(PUIAKTHUECKOTO 00CITyKUBAHHSI 000PYAOBAHHUS.
CrieninanpHble MOMELICHUST YKOMIUIEKTOBAHbBI CIIEIMATN3UPOBAHHON MeOebI0 U TEXHUYECKUMHU Cpe/i-
CTBa 00y4YEeHHMS, CITYXKAIUMHU JUI IPpeCTaBIeHUs HHPopMaluy O0NbIIONH ayAUTOPUH.
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Jlns npoBeneHus 3aHATUN JEKIIMOHHOTO THIA UMEIOTCS JEMOHCTPAIlMOHHOE 000pYyA0BaHUE U
yueOHo-HarsAuble nocobus. [lo mucnuminne «BBegeHne B MEIUIIMHCKYIO (DU3HKY» UMEIOTCS Mpe-
3€HTallUU 10 OTAEIbHBIM TEMaM Kypca, M0o3BoJIsitolue Hanbosuee 3p(HEeKTUBHO OCBOUTH IPEICTaBICH-
HBII y4eOHBIN MaTepHual.

Y4ebHOo-HayuYHOE 000PYIOBAHHE:

1. PenrtrenoBckuii anmapar namnataeiid 12116 ¢ Habopom ycumTeneld peHTTeHOBCKOTO U300-
paxxenus YPU —45, 90, 330,500, peHTTeHOBCKUMHU 3JIEKTPOHHO-ONTUYECKUMH Mpeodpa-
30BaTeNSIMH, TECT-00BEKTaMU NIl peHTreHOorpaduu, PeHTTEHOBCKUMU TPYOKaMu € KOJI-
JUMaTOPaMH, PEHTI€HO3aUUTHON IIMPMON, HAOOPOM PEHTICHOIIPEOOPa3yIOIUX IKPAHOB
U Kaccer.

2. Omackomn AJI-25 (Ontrdeckast ckambsi) ¢ HAOOPOM TeCT-00bEKTOB, CBETO(PHUILTPOB, OITO-

BOJIOKOHHBIX JKT'yTOB U IIAH0.
YepHo-0eible MOHUTOPHI U1 BU3yalIU3al[ui PEHTI€HOBCKUX N300paKeHUIA.
4. Jlo3uMeTp yHUBEPCAIbHBIN AJIs1 KOHTPOJISI XapaKTEePUCTUK PEHTTeHOBCKUX anmaparoB RTI
Piranha R&F 160 ¢ nerekropom RTI Piranha Light Probe.
[udposoit mukpockon buomen SI1 ¢ mudpopoii kamepoii 14 M.
6. Habop 51eMEeHTOB CHUCTEMBbl CKAHUPOBAHMSI PEHTI€HOBCKOro ToMorpada (peHTreHOBCKast
TpyOKa, 010K IETEKTOPOB U JIp.).
7. YcraHoBKa JUIsl U3y4eHHs MPUHLUIA PadOTHI Jazepa: JleMOHCTpalMOHHAs MOJENb s
u3ydeHus paboTsl razoBoro nazepa OJCB.
8. VYcranoBka A a3epHoil Tepanuu: Anmnapat nazepHoit repanuu Munra-®-8-01 (5-7 Br).
VY 1bTpa3ByKoOBOI ckaHep (MakeT) ¢ HabOpOM TPAHCABIOCOPOB (IATUUKOB).
[Ipu npoBeneHnr 3aHATUIN JEKIIMOHHOTO/ TPAKTUYECKOTO THIA 3aHATHI UCIIONb3YIOTCS:
JUUEHIUOHHOE NPOZPAMMHOE 0DecneueHue:
- IIponyktel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enter-
prise) moxmnucka (Open Value Subscription);
AnTHBHpYCcHOE nporpamMmHoe obecnieuenue Kaspersky Endpoint Security Crannaptaeiii Rus-
sian Edition;
— BrruncnurensHas cpena MathLab: Homep auuenzun 40811750.
€80000H0 pacnpocmparsemvle NPOSPAMMbL:
— Academic MarthCAD License - maremarndyeckoe MporpaMMHoe oOecreueHHue, KOTopoe
MIO3BOJISIET BBIMOJIHATH, AaHAIU3UPOBATh BAXKHEHIIINE HHKEHEPHBIE pacueThl 1 0OMEHUBATHCS UMU;
—  WinZip niis Windows - mporpaMm JAjisl CKaTHs U pacliakoBKH (paidioB;
— Adobe Reader nins Windows — nporpamma juist urenust PDF ¢aitnos;
—  Far Manager - koHCONBbHBIN (hailIOBBIA MEHEIKEp /sl ONEePALlMOHHBIX CUCTEM CeMeNCTBa
Microsoft Windows.

98]

b

[Tpu ocymecTBieHnn 00pa3oBaTENbHOTO IMpolecca CTyJeHTaMU U MpernojaBaTeieM HCIOJb-
3yIOTCS clefyrore HHPopManoHHo cripaBouHble cucteMbl: OBC «Ailludpoyke», IBC «KoHcynb-
TaHT cryaeHTay, CIIC «KoncynpranT mmtocy», CIIC «I"apanT».

Jlnist ipoBeIeHUs JIEKIIMOHHBIX M MPaKTHUECKUX 3aHATUN UCHoib3yeTcs yueOHas JlaGoparopus
«Menummackoi puzukm» (aya. Ne 429) kapeapet TudD MduM KBI'Y, obopynoBaHHas MyJIbTHMe-
JUMHBIMM TeXHHYeCKMMU Matepuanamu oOydenus (MHrepaktuBHas nocka SB680-H2-072423) wu
y4eOHBIM 000PYAOBaHUEM.

8.2 OcobenHocTH peanu3anui JUCHUIIMHBI JJIS MHBAJIUAOB M JIMI C OTPAHHMYECHHBIMU
BO3MO’KHOCTSIMHU 3/10POBbSI

JlJis CTYIEHTOB C OTPaHUYEHHBIMH BO3MOKHOCTSIMH 3JIOPOBBSI CO3/IaHbI CIIEIIUATBHBIE YCIOBUS
JUTS TIOJy9eHHs 00pa3oBaHus. B 1enax JOCTYIMHOCTH MOMY4YEHHUS BBICIIET0 00pa30BaHus 10 00pa3oBa-
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TEJBHBIM MPOTpaMMaM WHBAIHIAMH H JIUIIAMHA C OTPAHWYCHHBIMUA BO3MOKHOCTSIMH 370POBbSI YHUBEP-
CUTETOM 00eCIeurnBaeTCs:

1. AnprepHaTiBHAs Bepcust OQHUIIMATBHOTO caiiTa B ceTH «VIHTepHEeT» Ui CIIa00BHISIINX;

2. JInst M'HBAJIMIOB ¢ HAPYIICHUSMU 3pEHUs (CI1a0OBHIAIINE, CIICTIBIC)

- TIPUCYTCTBHE ACCHUCTECHTA, OKA3bIBAIOIIETO O0yYaroIeMycsi HEOOXOAUMYI TTOMOIIb, TyOIu-
pOBaHUE BCIyX CIPAaBOYHOW MH(OpPMAIUM O paclvMCaHWM YYeOHBIX 3aHSATHH; HaIMYUE CPEACTB JJIS
YCWJICHUSI OCTATOYHOTO 3PCHHUS, OpaillIeBCKOW KOMITBIOTEPHON TEXHHMKH, BHIICOYBEIHMUUTEINCH, MPO-
rpaMM HEBU3YaJbHOTO JOCTyNa K WH(POPMAINHU, POrPAMM-CHUHTE3aTOPOB PEUH M JAPYIHX TEXHHUYE-
CKUX CPEICTB TpUeMa-Tiepeaadd y4eOHOH WH(OpManuu B JOCTYNMHBIX (opMax s CTYACHTOB C
HApYyIICHUSMH 3PCHUS;

- 3aJIaHus JUIS BBITTOJIHEHHS Ha 9K3aMEHE 3aYMTHIBAIOTCS ACCHCTEHTOM;

- TMCbMEHHBIC 3aJlaHMs BBIMOJHSIOTCS Ha Oymare, HaJMKTOBBIBAKOTCS ACCUCTEHTY OOyd4aro-
HIAMCS;

3.J17st MTHBAJIUIOB U JIUI] C OTPAHUYCHHBIMUA BO3MOXHOCTSIMH 3JIOPOBbSI 110 CIYXY (CJIa00CIIbI-
IaIue, TIyXue):

- Ha 3a4yeTe/PK3aMeHe MPUCYTCTBYET ACCHCTEHT, OKA3bIBAIOIINI CTYJCHTY HEOOXOIUMYIO TEX-
HUYECKYIO MOMOIIb C YY4ETOM WHIAMBHIYAIbHBIX OCOOCHHOCTEW (OH MOMOTAET 3aHATh pabouee MecCTo,
HepeBUTaThCS, IPOUUTATh U ODOPMUTH 3aJIaHUE, B TOM YMCIIC 3alTUChIBAs 1O/ TUKTOBKY);

- 3a4eT/9K3aMEH IPOBOUTCS B MUCBMEHHOM (hopMe;

4. JIJis MHBAIMOB M JIMI] C OTPAHMYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbSI, UMEIOIIUX HapyIlle-
HUS OTIOPHO-JIBUTATEIILHOTO ariapara, CO3JaHbl MaTepUAIbHO-TEXHUYECKHE YCIOBHS 00ECIeunBaro-
M€ BO3MOYKHOCTh OECHPEIATCTBEHHOTO JIOCTyNa OOy4aroIIUXCs B YUEOHBIC MMOMEIICHHS, OOBEKTY
MUTAHUs, TyaJeTHBIC W JAPYrHe TOMEIICHUS YHUBEPCUTETA, a TAaKXKe NMPEObIBAaHMS B YKa3aHHBIX MTOME-
HICHUSX (HATMYKE PACIIMPEHHBIX JIBEPHBIX IPOEMOB, IIOPYYHEH U APYTHX MPUCTIOCOOICHUH).

- MMCHhMEHHBIC 3a/IaHUS BBIMOJIHAIOTCS Ha KOMITBIOTEPE CO CHEIHMATH3UPOBAHHBIM MPOrPaMM-
HBIM 00CCIICYCHUEM HITH HAJJMKTOBBIBAIOTCS ACCHCTEHTY,

- 10 YKEJIAHWIO CTYJICHTa 3K3aMEH MTPOBOJIUTCS B YCTHOU (opMe.

OOyuarotyecs: U3 YUCIa JUI] C OTPaHUYCHHBIMUA BO3MOYKHOCTSIMU 3/IOPOBBSI 00€CIIEUECHBI AIICK-
TPOHHBIMH 00pa30BaTEIBHBIMU peCypcaMu B opmax, aJanTUPOBAHHBIX K OTPAaHHYEHUSM UX 370pO-
BbSL.

Munumanbao HeoOxonuMmeli ans peanuszanuu OIIOIT nepeueHs MaTepuaIbHO-TEXHHUUECKOTO
oOecrieueHHs BKJIIOYAeT B ceOs: JIGKIHMOHHBIE ayAuTOpuu (0OOpYHOBAaHHBIC BHICOMPOCKIIMOHHBIM
000pyIOBaHUEM JIJIsl TPE3EHTAIIH, CPEICTBAMU 3BYKOBOCIIPOU3BEICHUS, IKPAHOM U UMEIOIINE BBIXO/T
B ceTh VIHTepHeT), MOMeIIeHus Isl IPOBEICHHSI CEMHUHAPCKUX U MPAKTUYECKUX 3aHATUH (00opymo-
BaHHbIE y4eOHOIl MeOenbl0), KOMIBbIOTEPHbIE KIAcChl U Ap. (6 coomeemcmeuu ¢ PI'OC, yueonvim
naanom u cnpaeku MTO).

[To gucuumIMHE UMEeTCs MPE3EHTAIUS M0 OTAETHHBIM TeMaM Kypca, TO3BOJIsoNIas Hanbomee
3¢ (HeKTUBHO OCBOUTH MPEACTABICHHBIN YUeOHBIM MaTeprall. 3aHsITHS JIEKIIMOHHOTO THIIA, TabopaTop-
HBIE 3aHSTUS IPOBOJATCS B CIICIIMATU3UPOBAHHBIX ayIUTOPUAX U TaOOPATOPUSIX.

ITpu npoBeneHNN 3aHATUHN JIEKIIMOHHOTO TUIA, CEMUHAPCKUX 3aHATUH UCIIOJIB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE Obecneyenue.

- IIponyktsr Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enter-
prise) noamnucka (Open Value Subscription);

- AnTHBHUpycHoe mporpammHoe obecnieuenne Kaspersky Endpoint Security CtanaapTHbIit
Russian Edition;

- AltLinux (AnsT OGpa3zoBanue 8);

€80000HO pacnpocmpansemvle NPOSPAMMBL:

— Academic MarthCAD License - MaTeMaTH4eCKOe MPOrpaMMHOE OOecledeHne, KOTopoe
MO3BOJISIET BBIMOJIHATE, AHATU3UPOBATh BAXKHEHIIINE HH)KEHEPHBIE pacueThl 1 0OMEHUBATHCS UMU;

- WinZip nns Windows - mporpamm Juist ckaTusi M pacliakoBKU (ailyios;
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- Adobe Reader ayis Windows — iporpamma miist utenust PDF ¢aiinos;

- Far Manager - KoHCOJIbHBIN (halIOBBIM MEHEKED IJI OTIEPAIIMOHHBIX CUCTEM CEeMEHCTBa
Microsoft Windows.

JlJ1g CTy/IEeHTOB C OTpaHUYEHHBIMH BO3MOKHOCTSIMH 3/JOPOBBS CO3aHbl CIIEI[HATbHbIE YCIOBHS
JUIS IOJy4eHus 00pa3oBaHus. B 1enax A0CTYMHOCTH MOJIY4YeHHs BhICIIEro 00pa3oBaHus 1o o0pa3oBa-
TEJIbHBIM MIPOrpaMMaM MHBAJIUAAMHU U JIMLAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3710POBbsI YHUBEP-
cuteToM obecrieunBaercs: 1. AbTepHAaTUBHOM BepcHer oduimanpHOro caiita B cetu «MHTEpHET» 1S
cnaboBuasmux; 2. IlpucyrcTBue acCHUCTEHTa, OKa3bIBAIOIIEro OO0ydaroleMycs HEOOXOIUMYIO IO-
Motilb; 3.J{715 MHBAIKMIOB U JIMII C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0POBbsI 1O CIIyXy — IyOnupoBa-
HUE BCIIyX CIPAaBOYHON MH(POpPMAIMHN O paCIUCaHUH y4eOHBIX 3aHATHIL; oOecriedeHne HaaleKaluMu
3BYKOBBIMH CpPEICTBAMHU BOCIpOU3BeeHUs nHpopmanuu; 4. J71s MHBAIKUIOB U JIML C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI, UMEIOLIUX HApYIICHUs OMOPHO-ABUTATEILHOTO anmapara, co3JaHbl MaTe-
pPHAIbHO-TEXHUYECKHE YCIOBUS 00ecreynBaloniie BO3MOKHOCTh OECIPEnsITCTBEHHOIO J0CTyma 00y-
YaroMMXcs B ydeOHble TOMEUIeHUs], O0bEKTY MUTaHUsA, TyaJeTHbIC U JPyrue MOMEIIEeHUsI YHUBEpCUTe-
Ta, a TaK)Ke NMPEObIBaHUS B YKA3aHHBIX MMOMEIICHUAX (HAIUYUE PACIIUPEHHBIX JIBEPHBIX IIPOEMOB, MO-
PYYHEH U APYTruX MPUCTIOCOONICHU).

Munumansao HeoOxonumelit ans peanuszauuu OIIOIT nepeyensr MaTepuanbHO-TEXHHUYECKOTO
ofOecrieueHUs BKJIIOYAeT B ceOs: JIGKIIMOHHBIE ayAuTOpuu (0OOPYHOBAaHHBIE BHACOMPOEKIMOHHBIM
000pyIOBaHUEM ISl TPE3EHTAIIH, CPECTBAMU 3BYKOBOCIIPOU3BEICHUS, IKPAHOM U UMEIOIIUE BBIXO/T
B ceThb VIHTepHeT), MoMeIleHus JUisl IPOBEICHHSI CEMHUHAPCKUX U MPAKTUYECKUX 3aHATHI (000pydo-
BaHHbIE yueOHON MeOEeIbI0), KOMITbIOTEPHBIE KJIACCHI U AP.

[To gucuumIMHe UMEeTCs MPE3EHTAIMS 110 OTAEIbHBIM TeMaM Kypca, MO3BOJIsoIIas Hanbomee
3¢ ()eKTUBHO OCBOUTH MpPENICTAaBICHHBIN y4yeOHbIN MaTepuai. 3aHATUS JEKIHOHHOTO THIA, CEMUHAp-
CKH€ 3aHATHUS MIPOBOJSATCS B CIICLIUATN3UPOBAHHBIX ayTUTOPUAX U Ta0OPATOPHUSIX.

1). Ycranoska YKUII B koTOpPYI0 BXOAAT NPUOOPHI:

HaumeHnoBaHue cpencrs IIpeneast Kaacce Touno- Ha3nayenue IIpume-
u3mepenuii. Tun, mapka, U3MepeHui CTH. CPEACTB U3- YyaHue
3aB. HOMep IHorpemnocrs MepeHHu i
U3MepPeHHH
I'eneparop curnanoB ['3-111 | 20I'u-20x['1t +(0,02+1)['a Hcr. cun.
Ne 17197, 1984 1. 0-10B CUTH.
KCII-4, 7164, 1984 r. 10mB-1B 2 Pe-
TUCTP.2J.Hamp.
brioxk MX7303, Ne 10-81, 1-200 o.e. 2 Per. cnekpa
1978 r. Mocc.
BU-14, Ne 11010, 1977 1. 0.1-10%Top 2 U3M. f1aBi.
Bonsr™merp B7-40 0.1MB-1000B W3m. manp.
Ne611590, 1985 r.
biox BIT 0.0025 7000 B bnok nur.
BUT-211, Ne 67774, 1980 1. 0.1-10"Top W3m. masi.
KCBY-23, Ne 840101, 200-2000 €M Cnexrpomerp
1984r.
B-27, Ne 0811979, 1980 1. 0.1MB-1000B W3m. manp.
90 C8-13, Ne 3535, 1985 1. 0,1-10B.20- 2 N3m. n Habm.
200xI 11 CHUTH.
VIIN1, Ne 554, 1984 . 1mxB-10B 1 H3Mm.curn
BII, Ne 043, 1982 r. 0.1MB-15B 1 W3m. nanp.
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YUII 1-5000B 1 Hcr. mut.

Crabunuzatop — UICTOYHHUK 1-500B 1 Ucr. nur.

mutanust, Ne 0397, 1980 r.

Muxkpos-p, B6-9, No 6813, 1MmxB-10B 1 H3m.curn

1982 r.

BHB 30-01, Ne 2236, 1991 r. 0-30 1 VYp.
Ne 2287, 1991 r. HCT.CHUTH.

Ne 2234, 1991 r.
Ne 2259, 1991 r.

BUT-2I1, Ne 74976, 1982 1. 0.1-10"Top 2 W3m. paBi.

D0 514-99, Ne 44934, 1982r. | 0,1-10B.20- 2 N3m. u Hab.
200k CHUTH.

Beimp-116 cTab. Ne 1-2000B 1 HUcr. nur.

1975 1.

Broimp-16 ctab. Ne 8861, 1-2500B 1 HUcr. nur.

1970 1.

2).OKkcnepuMeHTaIbHas aBTOMaTU3UpOBaHHas ycTaHoBKa 1o POOC cucremsl
K-Alpha.

IIpu npoBeneHnN 3aHATUN JIEKIUOHHOIO TUIIA, CEMUHAPCKUX 3aHATUI UCIIONIB3YIOTCSA:
JUYEH3UOHHOE NPOSPAMMHOe obecneuenue:

— IIpoayktsr Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enter-
prise) noamnucka (Open Value Subscription);

— AHtuBupycHoe nporpammtoe obecneuenue Kaspersky Endpoint Security CtangapTHbIi
Russian Edition;

— AltLinux (AnsT OGpa3zoBanue 8);

€80000HO pacnpocmpansemvie NPocPaAMMbL:

— Academic MarthCAD License - maremarndyeckoe HporpaMMHoe oOecreueHHne, KOTopoe
MIO3BOJISIET BBIMOJIHATE, AHATU3UPOBATh BAXKHEHIIINE HH)KEHEPHBIE pacueThl 1 0OMEHUBATHCS UMU;

—  WinZip nnis Windows - mporpaMm JAjisl CKaTHs U pacliakoBKH (paitiioB;

— Adobe Reader 1 Windows — nporpamma juist urenust PDF ¢aiinos;

—  Far Manager - koHCONbHBIN (DaiiIOBBI MEHEIKEp AT ONEepallMOHHBIX CHCTEM CeMelcTBa
Microsoft Windows.

JUI CTyZIEeHTOB C OTpaHUYEHHBIMH BO3MOKHOCTSIMH 3[J0POBBS CO3JaHbl CIICLUAJIBHBIE YCIOBHS
JUIs TIOJTy4eHUs: 00pa3oBaHus. B 1esax 10CTyHOCTH MOMy4YeHus BbIcIero oopa3oBaHus o oopa3opa-
TEJbHBIM ITPOrPAaMMaM MHBAJIUAAMHU U JINLAMHU C OTPAaHUYEHHBIMH BO3MOYKHOCTSMH 370POBbsI YHUBED-
cuTeToM obecnieunBaetcs: 1. ATbTepHATUBHON Bepcuel opuunaibHOro caifta B cetu «HTEpHET A5
cnaboBugsamux; 2. IlpucyTcTBHe accHCTEHTa, OKa3bIBAIOIIEro O0ydarolemycs HEeOOXOIMMYIO I0-
Moltb; 3./l HHBAIUIOB U JIUI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMHU 3/I0POBbS IO CIYXYy — AyOJIMpoBa-
HHUE BCIyX CIPaBOYHON MH(OPMAIIMN O paclMCaHUM y4eOHBIX 3aHATUH; oOecreueHne HaIeKalluMu
3BYKOBBIMH CpE/ICTBAaMH BOCHpOM3BeAeHUS HHPOopManuu; 4. J{7s1 MHBAJIUIOB U JIUI C OTPaHUYEHHbIMU
BO3MO>XHOCTSIMH 3710POBbsI, UMEIOIMX HApYIIEHUs ONOPHO-ABUIATEIBHOTO almapara, Co3JaHbl MaTe-
PHATIBHO-TEXHUYECKUE YCIIOBHS 00eCIeYrBaONIe BO3MOXKHOCTh OECIPENsITCTBEHHOIO AOCTyMHa 00y-
YAOLINXCS B yUeOHbIE MOMEIEHHsI, 00OBEKTY NMUTaHMs, TyaJeTHbIEC U JAPYrHe MOMENeHUs YHUBEPCUTE-
Ta, a TaKKe NMPeObIBaHUs B YKa3aHHBIX MOMEIICHUAX (HaJIMYUe PACIIMPEHHBIX JBEPHBIX IPOEMOB, IO-
pY4HEH U Jpyrux NpUcrnocoOIeHn).

Aynuropus, 000pyoBaHHas HHTEPAKTHUBHOM JIOCKOH, crieryiaboparopus no pu3uke

(Ne 307, 143 UduM), OubnnoTeka, YNTAIbHBIE 3aJ1bl, KOMIIBIOTEPHBIE KJIACCHI C BEIXOJIOM B HHTEPHET.



JIMCT UBSMEHEHUWH (1ONMOJIHEHWMN)
B pabouyro mporpamMmy 1o auciuruiinae «CoBpeMeHHbIe METObI MCCIIEI0BAHMS TOBEPXHOCTHY IO HAIIpaBJie-
H1to noArotoBku 03.03.02 Quzuxa (npoduiib- Ou3KMKa KOHAESHCUPOBAHHOTO COCTOSIHUS BEIECTBA)
2021-2022 y4eOHbIi TO1
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Hpnioxenne 1

Neni/n

JuemeHT (myHKT) PII/{

IlepeyeHb BHOCUMBIX
U3MEHEeHU (101M0JIHeHHUIl)

IMpumeuanue

O6CY)K,I[CH8. U PCKOMCHIOBAHA Ha 3aCCAAHUU Ka(beﬂpm TeopeTqucxoﬁ u 3KCHCpHMCHTaHBHOﬁ-

¢uzuku. IIporoxon Ne oT

3asenyromuii kadenpoit TudD, mpod.

"

"

20 T

XokoHoB M. X.




Pacnpenesienue 0a/1J10B TEKyLIEro U
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Hpunioxenne 2
Y0€:KHOr0 KOHTPOJISl (Ha ycMompenue agmopa)

Cymma o6annos

Nen/n Bud konmponz Oﬁm::; M= 12 mouka 2-a mouka | 3-a mouka
1- | Hocewenue 3anamuil 00 10 6annos 00 3 0. 00 30. 00 46.
2- | Tekywyuit KoHmpo.ip: 00 30 bannos 00 10 6. 00 10 o. 0o 10 o.

Omeem na 5 éonpocoe om000l56. | om00o56. | om0ool56. | omOools
0.
ITonHbINH MPaBUIILHBINA OTBET 1o 15 oamwoB 50. 50. 50.
HenosnHplii npaBuiIbHBINA OTBET or 3 nol5 0. orl 1056. |orl no560.| orlmo5
0.
OtBer, coaepkamuii HeTto4yHocTH, | 00. 06. 06. 06.
OIIMOKHU
Bovinonnenue camocmoamenvnplx
3a0anuil (pewienue 3aday, Hanuca-
Hue peghepamos, 0oknao, rcce ) om000l56. | om000o56. |om0oo56| om0Ooo5
0
1. | Pybescnolit KOHmponw 00 30 pannoe 00 10 o. do 10 o. 00 10 o.
TECTUPOBAHUE ot 0- 1o 126. | ot 0- mo 46. ot 0- 10 ot 0- 1o
40. 46.
KOJUIOKBUYM or010186. | oT010606. |0T01066. | oT0 1106
0.
Hmozo cymma mexywiezo u pyoesic-
H020 KOHMPOJA 0o 700annos 0o 230. 0o 230 oo 240
IlepBbIii 3Tan (0230BbIi)ypPOBEHbD)
— OLIEHKA «Y/10BJIETBOPHUTEIHLHO) He MeHee 36 | He MeHee 12 | He MeHee | He MeHee
0. 0. 126 126
Bropoii Tan (mpoaBuny- | menee 70 O.
THIii)ypoOBeHb) — olleHKa «xopomo» | (51-696.) meHee 23 6 | meHee 23 6 | meHee 240
Tpertnii 3Tan (BbICOKHMI YPOBEHb) -
OLICHKA «OTJIHYHO» He meHee 70 | He MeHee 23 | HE MEHee | He MEHee
0. 0. 230 246

IIpunosxenue 3.




IIpomexxyTounas aTrecTanus
(0112 IK3amena u ougppepenyuanvrozo 3auéma)
Texymuii 1 pydesKHbI KOHTPOJIb
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Cemectp [Ikana oneHUBaHUS
0-35 6amnoB 36-50 6amioB 51-60 6amtoB 56-70 GamioB

8 Yactuuynoe nocemenue | [Tomnoe winm  yactuunoe | IlomHoe mnm yactuuHoe | ITosnHoe moceuieHue aynu-
AyIUTOPHBIX 3aHATHH. | MOCEIIEHNEe  AyAWTOPHBIX | MOCEIICHHE  ayIOUTOp- | TOPHBIX 3aHATHH.
Heynosnersopurens- 3aHATUA. YacTUuHOE BbI- | HBIX 3aHATHUH. IlonHoe BbINIONHEHHE U
HOC BBITNIOJIHEHHE TPaK- | MOJHEHHEe  mpakTHueckux | [lomHOoe — BBIOJHEHHWE | 3amiuTa MIPaKTHIECKUX
tHaeckux pabot. [lno- | pabor. BrimonHeHWe KOH- | MPaKTHYECKUX PadoT. 3aHITUH. Brinonnenue
Xasi ~ TOATOTOBKAa K | TPOJNBHBIX paboT, TeCTOBBIX | BrImomnenme KOH- | KOHTPOJIBHBIX pabor,
0ayUTbHO-PEHTHHTOBBIM | 3aJaHWI, OTBETH HA KOJUIO- | TPOJNBHBIX pPabOT, Te- | TECTOBBIX 3alaHWU, OTBe-
MeponpustusM.  CTy- | KBUyMe Ha OIIGHKH «yIO- | CTOBBIX 3a/IaHMiA, OTBe- | THI HA KOJUIOKBUYME Ha
JICHT HEe JOMYCKAaeTcs K | BICTBOPUTEIHHO. THI Ha KOJUTOKBHYME Ha | OLIEHKH «OTIHIHOY.
MIPOMEKYTOYHOH arTe- OIICHKH «XOPOIIIO.
CTalluu

IIpomexxyTouHas arTecTamnus
Cemectp IlIxana oueHuBaHuUs
HeynosnerBoputenbHo Y 10BAETBOPUTEIBHO Xoporo OTnu4yHO
(36-60 6annoB) (61-80 6amnoB) (81-90 d6annoB) (91-100 6amnoB)
8 Crynent umeer 36-60 6Gan- | Ctynent wumeer 36-50 | Cryment wumeer 51-60 | Ctynent umeet 61-

JIOB IO MTOraM TCKYLIECIo H
PyOCIKHOTO  KOHTPOJISI, Ha
9K3aMEHE He Jan IOJIHOTO
OTBETA HH Ha OJIMH BOMPOC.

CryneHt MMeeT
36-45 O6amioB 1O HUTOraM
TEKYIIeTO U PYyOEKHOTro
KOHTPOJIs, Ha 3K3aMeHEe Jal
MOJHBIA OTBET TOJBKO Ha
oauH Bompoc. Ilpu pemenun
3a1a4 o0y4arouuiics IOImyc-
KaeT rpyOble OUIMOKH, TaeT
HEBEPHYIO OLICHKY CHTYaIliH U
perreno MeHee 50 % 3amaud.

0aJIOB 10 UTOTaM TEKY-
mEero U pyOoekKHOTO KOH-
TpOJd, Ha dK3aMeHe Jal
MOJHBIM OTBET Ha OJIUMH
BOIPOC U YAaCTHYHO (II0JI-
HOCTBIO) OTBETHJI Ha BTO-
poii.
Crynent wumeer 46-60
0ajuIOB MO UTOTaM TEKY-
IeT0 U PYOEKHOTO KOH-
TpOJA, Ha dK3aMeHe Jal
MOJIHBIM OTBET Ha OJIUH
BONPOC WJIM YacTHYHO
oTBeTUJI Ha 00a Bompoca.
CtyneHT wuMeer
MO0 WTOTaM TEKYIIero |
pyOexHOro KOHTposst 61-
70 OamnoB Ha JK3aMEHE
He Jal MOJHOTO OTBeTa
HH Ha oJuH Bompoc. OO0y-
YaloIUiCs 3aTpyAHsAETCA
C TMpaBWILHOM OLIEHKOM
MpEeAJIOKEHHOW  3ajaud,
JlaeT HETOJHBIM  OTBET,
pemieHo 55% 3amad.

6ayuIoB MO HTOTaM TEKy-
IIEr0 ¥ PYOEKHOTro KOH-
TpOJIs, Ha SK3aMEHe aaj
MOJHBIM OTBET Ha OJUH
BOIPOC ¥ YaCTUYHO (IIOJI-
HOCTBIO) OTBETHJI Ha BTO-
poii.

Crynenr mmeer 61 — 65
6ayuIoB MO WTOTaM TEKy-
IeT0 W PYOEKHOTO KOH-
TPOJIsL, HAa SK3aMEHe aaj
MOJHBIM OTBET Ha OJIUH
BOTIPOC ¥ YaCTUYHO OTBe-
Tun Ha BTOpoil. CTymeHT
nmeer 66-70 6amioB mO
UTOTaM TEKyIIero M py-
Oe’KHOTO KOHTpOJS, Ha
9K3aME€HE JaJl IOJHbIN
OTBET TOJBKO Ha OJUH

Bonpoc. Ilpu pemenun
3amaq oOyuatromuiicst
IIOKA3bIBACT TBEPABIC

3HaHWsI MaTepuaia, Ipa-
MOTHO €ro H3Jjaraer, HO
JIONYCKAaeT HEe3HAYHUTEIb-
HbIE HETOYHOCTHU B IIPO-
Hecce pelleHdst  3ajad,
pemero 70% 3amau

70 6amioB MO UTO-
ram TCKYLICTO u
pyOexKHOrO KOH-
TpOJIsi, HA dK3aMeHe
J1ajl TOJIHBIM OTBET
Ha OJWH BOIIPOC H
4acTHYHO  (TIOJTHO-
CTBIO) OTBETWJI Ha
BTOpoi. Ilpu peme-
HUU 3a7a4 I1OKa3bI-
BaeT riybokue
3HaHUsSI MaTepuaa,
CBOOOJIHO HCHOJb-
3yeT HEeoOXOAMMBbIE
dbopMynbl Tpu pe-
LUIEHUH 3ajJad, pe-
mreHo 100% 3amau

[IpomexxyTounas arrectamus (oughzavem)
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Cemectp [kana oreHMBaHMA
HeynoBnersopurens- Y 10BJIETBOPUTENBHO Xopo1o OT1maHO
HO (51-80 6ammoB) (81-90 6ammoB) (91-100 6ayoB)
(menee 51 6ayoB)
7 Tema xypco- Wmerotcs  cyme- | 81-90 6amnoB) — BHI- (91-100  GammoB)

BOil paboThl HE pac-
KpBITa, OOHApYXHBa-
eTcsl  CYIECTBEHHOE
HENOHHMaHHe  Ipo-
6membl. OOygaromuii-
sl He BBITIOJIHWI CBOH
3a7a4d WIM BBIIOJI-
HUJI JIUIIb OTJCIbHBIC
HECYIIECTBEHHBIC

MIOPYYEHUSL. Hoxy-
MEHTalus He CAaHa.

CTBEHHBIC OTCTYIUICHHS OT
TpeboBaHmii. B wactHOCTH,
TeMa OCBeIICHA JHUIIb Ya-
CTHUYHO; JOMYIIEHBI (aKTh-
YecKue OINMOKH B COMAep-
KAQHUU KYypCOBOW PabOTHI
WM TPU OTBETE Ha JOTOJI-
HUTENIbHBIC BOIPOCHI; BO
BpEMsi 3alllUThI OTCYTCTBYET
BBIBOJI. Ob6yuarommuiics
BBIMOJHMII OOJIBIIYIO YaCTh
BO3JIOKCHHON Ha HEro pa-
60Tbl. JlomymieHsl Cyliie-
CTBEHHbBIC OTCTYIUICHHSI.
JlokymeHTanusl claHa co
3HAYUTEIBHBIM  OTO3/IaHHU-
eMm (Oomee mememu). OTCyT-
CTBYIOT OTJAENbHBIE (par-
MEHTBI.

TIOJTHEHBI ~ OCHOBHBIE
TpeOOBaHUSA K Kypco-
Boii paboTel ® ero
3alIUTEe  BBINOJIHEHEL,
HO TIPH 3TOM JOIyIIe-
HbI HEO4€THI. B vact-
HOCTH, HWMEIOTCA He-
TOYHOCTH B H3JI0OXKE-
HAM MaTepuana; oT-
CYTCTBYET JIOTHUYECKas
TIOCIIEI0BATEILHOCTD B
CY)XICHHIX; HE BBI-
JepkaH 00BEM Kypco-
BOW PabOThI; UMEIOTCA
yiymerus B ohopm-
JCHUW; Ha JIOTIOJHU-
TENbHBIE BONIPOCHI NPH
3alIUTe JAaHbl HEToJ-
Hele OoTBeThl. OOyua-
omuiics  JOCTaTO4HO
TIOJTHO, HO 0€3 MHHIH-
aTUBBl W TBOPYECKUX
HaxOJOK  BBIMOJIHMI
BO3JIOJKCHHBIE Ha HETO
3agaun.  JlokymeHTa-
LSt TIpeACTaBICHa
JIOCTaTOYHO TIOJIHO U B
CPOK, HO C HEKOTODBI-
MU HeslopaboTKaMu

CTaBUTCS, €CIIN BBIIOIHEHBI
Bce TpeOOBaHMS K Hammca-
HUI0O W 3allUTe KypCOBOH
paboTer: 0003HaYeHa TPO-
6neMa um oOocHOBaHa €€
aKTyaJbHOCTb, CIICNIaH KpaT-
KM  aHanmu3  pa3iuyHbIX
TOYEK 3pEHHsI Ha paccMmar-
puBaeMyro  mpobiemMy H
JOTUYHO W3JOXKEHa co0-
CTBEHHas No3umusA, cop-
MYJIMPOBaHBI BBIBOIBI, TEMa
pacKpbITa IOJHOCTBIO, BBI-
JepxKaH 00BeM, COOIIOICHBI
TpeOOBaHUSI K BHEIIHEMY
oopmiieHnio, naHBl Tpa-
BIWJIBHBIE OTBETHI HA JOTIOJI-
HUTENBHBIE Bompockl. OO0y-
YaOUIMHCS MPOSBUJI MHUIIN-
aTHBY, TBOPYECKHUH MOAXOM,
CIIOCOOHOCTh K  BBITIOJIHE-
HUIO CIIOXKHBIX  33/IaHHH,
OpTaHM3aIMOHHBIC CIIOCO0-
Hoctn. OTMedaeTcss cHo-
COOHOCThP K  IyONMYHOH
KOMMYyHHUKauu#. JloKymeH-
Tanus MPeICTaBICHa B CPOK.
[Nonnocteio odopmileHa B
COOTBETCTBHHU C TPeOOBaHU-
SIMU.




