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1. lesan u 32124 0CBOEHM S JUCUMILIIMHBI (MOIYJIs1)

Lessb Kypca: 03HAKOMHUTBH CTYJCHTOB C COBPEMEHHBIMH METOJAMHU HCCIICOBAHUS MMOBEPXHOCTEH
(CMMUII) pa3nu4HBIX MaTEPHAIIOB.

3anaann Kypca SABJISAIOTCA. OCBOCHHEC METOJUKHU U TCXHUKHW COBPEMCHHBIX METOAOB HMCCIICI0-
BaHUA HOBerHOCTeﬁ. Hcnons3oBanne MCTOOOB JJIs1 pCHICHUA 3a1a4 COBpeMeHHOﬁ HAayKH U TCXHUKHU.

2 Mecro aucunimiinHbl B cTtpykrype OOII BITO

1) Aucuumnnuna no BeiOopy «COBpEeMEHHbIE METOAbI UCCIEA0BAaHUS TTOBEPXHOCTHY» OTHOCUTCS
k BapuatuBHoi yactu b1.B.JIB.05.02 u sBnsieTcs oHON M3 AUCHUIUIMH, GOPMUPYIOMIUX MPOodheccruo-
HaJbHBIC 3HAHMS U HABBIKH, XapaKTepHbIC I OakanaBpa mo HampapieHuto moarotosku 03.03.02 du-
3uKa B § cemecTpe 4 Kypca.

W3ydeHnve naHHOW MUCIUIUIMHBI 0a3upyeTcs Ha CICAYIOMIMX TUCHUIUIMHAX: DJIEMEHTHl BaKy-
yMHO#M TexHukH, Ousuka TBepAOro Tena, JIBukeHune 3apsyKeHHBIX YacTHUIl B AJIEKTPOMArHUTHBIX MO-
J51X, DIIEMEHTBI CTATUCTUYECKON U KBaHTOBOU (u3uku, CTpoeHue aToma U Ap.

3 TpeGoBanus K pe3yibTaTaM OCBOCHHS COAEPKAHUS JUCHUIIMHBI (MOLYJIs1)
[Ipouiecc M3ydeHus MUCHUIUIMHBI MOAYJIS HampaBjieH Ha (OPMUPOBAHHE SJIEMEHTOB CIEIyIO-
X KoMmrereHud B cooreTcTBuu ¢ @I'OC3++ BO no nanpasienuto noarotoku 03.03.02 duszuka
(YpoBeHb OakanaBpuara):

IIpogheccuonanvnvie komnemenyuu

ITKC-2: CnocobeH nMpoBOAMTh TEXHUYECKYIO BepH(PUKAIMIO U 00CIyKUBaHHE PUOOPOB, arl-
napaToB U METOJIUK AMATHOCTHKHU M JIEYeHMs, 00ecreunBaTh INIAHUPOBAHUE OOJIyYeHUs, JO3UMETPHU-
YeCKUH KOHTPOJIb ¥ PAAMALMOHHYI0 0€30MacHOCTh, YIPABICHNUE METUIIMHCKUMU HH(POPMALIMOHHBIMU
CUCTEMAMHU

JJ1s1 ocBOeHMS T CHUIIIMHBI 00YYAKOIIUICS 10JIKEeH

3name: TpeaMeTHYI0 00JacTb, KaTeropualbHbIN amnmnapar, CTPYKTypy AUCHUIUIMHBI "Paauo-
AJIEKTPOHUKA".
3HaTh OCHOBHbBIE JOCTHKEHMS PAHOIIEKTPOHUKN HA JAaHHBIH MOMEHT UM NOHMMATh (DyH/IaMEHTallb-
HbI€ IPUHIUIIBL, JIEKAIHE B OCHOBE ITOCTPOEHMS M Pa0OTHI COBPEMEHHBIX AIEKTPOHHBIX YCTPOUCTB U
puOOpOB.

Ymemuw: pazpabareiBaTh NPOCTHIE PATUOIIEKTPOHHBIE YCTPOMCTBA, (PYHKIIMOHAIBHBIE CXEMBI
JUTSL TIPOBEJIEHUSI U3MEPEHMI, JeNaTh pacdyeTbl CXeM, MPOU3BOJIUTh MU3MEPEHUs Pa3INYHBbIX (QuU3nde-
CKHX MapaMeTpOB AIEKTPOHHBIMU TPUOOpaMHU.

Bnaoemy: 3nanuem 0a30BbIX KOHLEMUUN W MOHITHH (PU3NYECKUX MPOLIECCOB B 3JIEKTPOHHBIX

HpI/I60an H CXeMax; ymeHuem KOJINICCTBCHHO OLCHUBATh 3HAYCHU A U3MEPACMBIX ITapaMETPOB CXEM



4. Conep:kaHue M CTPYKTYPA IMCHUILIMHBI (MOYJIf)
4.1 Conepxxanue pa3iejioB IUCHUNINHbBI
Tabauya 1. Cooeporcanue pazoenos oucyuniunvl « Cospemenubvie Memoobl UCC1e008aHUs.
NOBEPXHOCUY, NepeteHb OYEHOUHbIX CPEOCME U KOHMPOIUPYEMbIX KOMNEemeHYUll

N; e[an;- Han;)x;z;gizHHe Coneprkanue paszjaena E}(I)SLMI:)(I;IH;[));J;?— HanMeHOBAHME
TEHUIHUH (WU €€ OTIEHOTHOTO
wacry) cpelcTBa
1 2 3 4 5
1 Brenenue. CtpykTtypa Kypca. PeTuHTrOBBIE [IKC-2 O3, PK, T
MeponpusTs. PekoMeHryemast
nurtepatypa. llenu u 3amaun
kypca. TepmuHoOIOTHs, HEKOTO-
phIC ONIPEACIICHHS ¥ TIOHSTHS.
OcCHOBHBIE HANIPABJICHHS U pa3-
putus CMMUIL
2 DJIEMEHTHI BaKy- Bsenenne. CriocoObl OTKAYKH IIKC-2 3, PK, T
YMHOM TEeXHUKH. BaKYyMHBIX CUCTEM U KOHTPOJIS
HU3KuX naBiaeHuil. [lonyuenue u
HU3MEPEHHUE CBEPXBBICOKOTO Ba-
kyyma (CBB).
3 Crioco6s! nontyue- | Beenenne. CriocoObl mosrydeHus [IKC-2 I3, PK, T
HUS YUCTHIX I10- YHUCTBIX IOBEPXHOCTEMH, YCIOBUS
BEPXHOCTEH U CO- | UX COXPAHEHUS YUCTHIMU B T€-
BPEMEHHBIE BaKy- | UYEHHE SKCIEPUMEHTA. Y CIIOBHS,
YMHBIE€ CUCTEMBI HE0OXOIMMBIE JUIS pealln3aliu
JUIsl HAyYHBIX HC- COBPEMEHHBIX METO/I0B. AHAIU-
clIeIOBaHMIA. THYCCKHUE METOAbI UCCIICIOBA-
HUS TIOBEPXHOCTH U X UHDOP-
MallMOHHBIE XaPAaKTEPUCTUKHU.
OCHOBHBIE 3JIEMEHTHI COBpE-
MeHnHoi CBB ycraHnoBku 11
HCCIIE0OBAHMS TOBEPXHOCTH.
4 Meronabl uzmepe- Baeaenue. Ilonstue o PBO. IIKC-2 P,PK, T
HUs paboTHI BBIXO- | TepMoanekTpuueckue u HoTo-
J1a IIEKTPOHA 3IEKTPUUYECKUE METO/Ibl U3MeE-
(PBD). penust PBD. MeTobl KOHTaKT-
HOM pa3HOCTH MOTEHIIHAJIOB.
5 Meron anekTpoH- | Beenenue. MeTon 235€KTpOHHOM IIKC-2 I3, K, PK, T
HOM OXKe- oxe-criektpockonuu (30C).
CIEKTPOCKOIHH. O0603HaueHUs NEKTPOHHBIX
nepexo10B. [IpuHiun nzmepe-
HUSI SJIEKTPOHHBIX CIIEKTPOB.
OcobeHHOCTH U3MEPEHUH U
pacmudpoBKU 0KECTIEKTPOB.
XYUMUYECKUM CABUT OXKE-IIHKOB.
IloHsTHE O KOIHYECTBEHHOM
07K€-2JICKTPOHHOMU CIIEKTPOCKO-
muu. Mcnons3oBanue 50C B
HayKe U TeXHHKE.
6 Merton pentrenoB- | Beenenue. ®otorddexr. [Tons- IIKC-2 I3, K, PK, T




cKkoi (hoTodek-
TPOHHOU CIIEKTPO-
CKOIIHH.

THUE O BHEIIHEH W BHYTPEHHEHN
(dhoTosamuccuii. 3aKOH CoOXpaHe-
HUS SHEPTUU (POTOIMUCCHH.
PentrenoBckast poTod1E€KTPOH-
Has cnekTpockonusi. CriocoObl
BO30YXKJACHUSI OCTOBHBIX YPOB-
Hel. OcoOEHHOCTH PHEproaHa-
JU3aTOPOB, IPUMEHSEMBIX B
POC. POC cnexkrpockonus
OCTOBHBIX ypoBHEeW. Dopma u
casuru POC cnektpos. [Ipume-
Henue POC B HayKe U TEXHUKE.

JlecopOrinoHHbIE
METO/IbI UCCIIEN0-
BaHUs ITOBEPXHO-
CTH.

Beenenue. TepmoaecopOIusi.
NmnynbcHas 1 TepMoriporpam-
mupoBanHas necopouuu (UT/,
TILJ). OxcriepuMeHTaIbHbIC
00opyIoBaHUS 7S peann3auu
WUTJM u TIIJ. IIpumenenue B
HayKe U TEXHHKE.

[IKC-2

13, PK, T

Merton ynbrpadu-
0JIETOBOM 2JIEK-
TPOHHOM CIIEKTPO-
CKOITHH.

Beenenue. OcHOBEI MeTO1a
YOC. Uctounuku YDC uszmny-
YEHUS 1 OCHOBHBIC TPEOOBAHMS
K HUM. DKCIIEpUMEHTAJIbHAs
texuuka 119 YDC. YDC kak
METO/ aHAJIU3a CTPYKTYPhI
3JEKTPOHHBIX 30H YHCTBIX TO-
BEPXHOCTEHN U yHIOPSI0UEHUS
CJIOEB a/ICOPOMPOBAHHBIX aTO-
MOB. Xumudeckuut capur Y OC
CHEKTPOB U AeopMallus ux B
3aBUCHMOCTH OT XMMHYECKOTO
COCTOSIHHSI aTOMOB (Ka4eCTBEH-
HO).

[IKC-2

I3, PK, T

Meton IDHD.

Beenenue. /ludpaxius snek-
TPOHOB HU3KHUX DYHEPTH. Die-
MeHTapHas teopus JIOHI. Dke-
MeprUMeHTaIbHOE 000pyI0BaHUE
s peanuzanuu JI9HD. Tpebo-
BaHUS JJIEKTPOHHOMY ITYUKY.
[ToaroToBka MOBEPXHOCTH IS
JAOHD. OcHoBBI KpUCTAILIIOTpa-
¢uun nosepxHoctu. MHTEpMpe-
tauus kaptud JOHI. Meronu-
Ka skcriepuMenTa. Judpakiu-
OHHAs KApPTHUHA YHCTHIX TTOBEPX-
HOCTEH U a1cOpOMPOBAHHBIX
CJIOEB.

[IKC-2

I3, K, PK, T

10

Meron paccestHus
MOJIEKYJISIPHBIX
MyYKOB.

Beenenue. Paccesnue Moueky-
JSApHBIX My4koB. OCHOBBI B3au-
MOJCHCTBUS HEUTPAIBHBIX Ya-

[IKC-2

P,K,PK, T




CTUIl ¢ MOBEpXHOCTHIO. Croco-
OBI MTOJTYYCHHS ITy4KOB
HEUTpaJIbHBIX YacTull. JleTexTo-
pbl HEUTPAJIBHBIX YaCTHUIl U Tpe-
OOBaHUS K HHUM. ODKCIEPUMEH-
TaJgbHAs TEXHUKA IS U3YYCHUS
MoBepxXHOCTH Merogom PMIL.
Pe3ynbTarhl 3KCHIEpUMEHTa M UX
WHTEPIIPETAIUH.

11 Metong POM. BBenenne. OcHOBBEI MeTona [IKC-2 I3, K, PK, T
POM. TpeboBaHus K AJIEKTPOH-
HoMy myuky. IlpuHnun peru-
ctpauun  uHpopmanuu. COop
nHpopManuu ¥ 00paboTKa HX
Ha OBM. Bo3MoOXHOCTH MeTOIa
POM. Ilpumenenne POM B
HayKe U TEXHHKE.

12 Metong ACM. BBenenune. OcHOBBEI MeTOIA TIKC-2 P,K,PK, T
30H]I0BOM MUKPOCKOITUH T10-
BEPXHOCTH. 30HABI ISl U3y4e-
HUSI MEKpOpebeda MmoBepxHO-
cTH. MeToI aTOMHO-CHJIOBOTO
MHKpOCKOTMa. Y CTPOMCTBO U
npuHuun aercteus ACM. Pe-
YKUMBI IPOBEJICHUS SKCIIEPH-
MEHTa ¢ ucronbk3oBanrneM ACM.
Nudopmanus, momyyaembie mpu
M3y4YEHUU TOBEPXHOCTU METO-
noMm ACM. ITpumenenne ACM B
HAHOTEXHOJIOTHH.

13 Merton TyHHENB- Beenenne. OcHoBbl MeToia TM. TIKC-2 P,K,PK, T
HOU MUKpockonuHu. | TyHHenbHBIN 3pdexT. Metoa
TYHHEJIBHOT'O MUKPOCKOTIA.
YCTpoicTBO ¥ IPUHLIKIL 1€1-
cteus TM. Pexxumebl posene-
HHUS IKCIIEPUMEHTA C UCTOJIb30-
BanueMm TM. Mudopmanus, no-
JIy4aeMble IPU U3YUEHUU T10-
BepxHocTH MeToaoM TM. Ilpu-
MeHeHrne TM B HaHOTEXHOJIO-
TUU.

B paznene 4 npuBoadTcs raHupyeMble (OpMbI TEKyIIEro KOHTpOJs. 3amuTa J1abopaTopHOH
pabotsl (JIP), BemmonHenune momamrHero 3amanus (/13), manucanue pedepara (P), xomnoksuym (K),
pyoexHusIit kouTposs (PK), rectuposanue (T) u 1.1.




4.2. CTpyKTYypa TUCHMILIHHBI (MOXYJIS)

4 Taonuuya 2. Oowaa mpyooemxocms Oucyuniunvl cocmaeniem 3 3.e0. (108 u.)

Bux padoTs1 TpynoemkocTb, 4yac.
8 cemecTp Bcero
Oo0masi Tpy10eMKOCTb B 3a4. e]l. (4ac.) 3 (108) 3 (108)
KonrtakTHas padorta (B yacax): 70 70
Jlexrnn (JI) 30 30
Ipaxtrdeckue 3ausarus (113) 20 20
JlabopatopHsie paboTs! (JIP) 20 20
Cemunapckue 3anstus (C3) — —
CamocTrosiTeabHast padoTra (B 4acax), B TOM 4YHCJIe KOH- 11 11
TaKTHas padora:
Kypcosas pabora (KP) 8 8
Pedepar (P)
KontponsHas padora (K)
CamocTosTensHOE N3ydeHUE Pa3/IeiIoB 3 3
Kontpoas 27 27
IToaroToBka U MPOXOXKAECHUE MPOMEKYTOUHOU 27 27
aTTecTaluu
Bun npoMexxyToqHOM aTTecTanum DK3aMeH+KypcoBas paboTa OK3aMeH+TKypcoBas
pabota

4.3. ConepxaHue TMCUMILUIUHBI (JIEKIIMOHHbIE 3aHATHS)
Tabnuya 3. Jlekyuonuvle 3ausamuis

Ne Tema

nn

1 BBenenue. DneMeHThl BAKYYMHON TEXHUKH.

2 CriocoObl MMoJTy4eHuUsl YUCThIX TOBEPXHOCTEN U COBPEMEHHbBIE BAKYYMHBIE CUCTEMBI JIJIS
HAay4YHBIX HCCIICJOBAaHUN.

3 MeTtob1 n3MepeHust paboThl BeIxo/1a AiekTpoHa (PBO).

4 MeToJ1 37IEKTPOHHOM 0KE-CIIEKTPOCKOIHH.

5 MeTo peHTI€HOBCKON (hOTOIIEKTPOHHOU CIIEKTPOCKOIHH.

6 JlecopOIimoHHBIE METOIBI HCCIISIOBAHHUS TIOBEPXHOCTH.

7 Merton ynbTpadroaeToBOM JIEKTPOHHON CIIEKTPOCKOHH.

8 Meton JIDHD.

9 Meroa paccesHHsI MOJEKYISIPDHBIX ITyYKOB.

10 Metox POM.

11 Metox ACM.

12 Meroa TYHHENbHOM MUKPOCKOIIUH.
4.4. Copeprxanue JMCOMILIMHBI (J1a0OpaTOpHbIE 3aHATHA)
Tabnuya 4. JlabopamopHvie 3ansamust

Ne Coaepxanue 3aHATHI
1| HapucoBatb Giok-cxemy oxe-criekTpoMeTpa. Onucars Ha3HAuYCHHUE KaXJIOTO y3Jia YCTAHOB-
KH.
2 | M3ydyenue CIEeKTPOB M3JIy4CHUS] HICTOYHUKOB CBETA.
3 | IlonyyeHue cBEpXBBICOKOTO BaKyyMa U €r0 H3MEpEHHE.
4

O06paboTKa MOBEPXHOCTH 00pa3Iia HIOHHBIM ITyYKOM.




M3mepeHne oxe-CrieKTpoB MOBEPXHOCTH 00paslia 0 U mocjie OYUCTKU. VX uHTeprperamui.

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

Meto 1 TyHHEIbHOW MUKPOCKOITMU

0| | N W

MGTOII aTOMHO-CHUJIOBOU MUKPOCKOITNH

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

Ne Coaepixanue 3aHATHI

Ortkauka BakyyMHOU cucteMsbl. M3Mepenue Bakyyma.

OuncTKa MOBEPXHOCTH 00pa3iia METOIOM HOHHOTO TPABJICHHSL.

M3Mepenue 0)ke-CleKTpOB KPEMHHS U X pacmudpoBKa.

N3mepenne PODC-cnekTpoB KpeMHUs U UX paciin(poBKa.

M3mepenue paboThl BBIXOAA IEKTPOHA IOBEPXHOCTH YUCTOTO METAJLIA.

W3mepenue paboThl BHIXOJA 3JEKTPOHA NOBEPXHOCTHU MOJIYIPOBOAHMKA.

N[N | A (W=

M3ydeHne NoBepXHOCTH KOMIO3UIIMOHHOTO Marepuasia MetogoM ACM.

4.6. CamocTosiTeIbHOE M3YYeHHE TUCIUIITHHBI
Tabnuya 6. Camocmosmenvhoe usyuenue pazoenos QUCYUNIUHBL (MOOY/Is)

Ne CopepxaHue 3aHITHI

1 | HapucoBatb GJI0K-CXEMY COBPEMEHHOTO 3JICKTPOHHOIO CIIEKTPOMETpPA M OMHCaTh Ha3Haue-
HUE Ka)XJI0T0 y3J1a YCTAHOBKHU

2 | BakyymHuble Hacocel. Mexanuueckue, mudGy3noHHbIE, COPOIIMOHHBIE H MAaTHUTOPA3PsIIHBIC.
[Tpunuun padotel. O6sacTh NpuMeHeHus. Mi3Mepenne Hu3KuX JaBiaeHUi.

Br1Bos1 (hopMyIibl IpeieIbHOrO IaBJIEHUS] OCTaTOYHOTO ra3a B KaMepe

O6e3rakuBaHue KaMepbl M BAKyyMHbBIH OTXKUT 00pa3iia

Yerpoiicta u npunnmn padotsl A3I, AI3 u TICA

Oxxe mpoliecc 1 0003HaUEHUs 03KE-NIEPEXO0JI0B

BBIBO)I q)OpMy,TII)I JJI1 CCUCHUA MOHM3allH 3JICKTPOHHBIM yaAapOM

[c B EN] Fo W RV, NN O8]

YOOC u POIC. CpaBHHTENbHASI XapaKTEPUCTHKA METOJIOB

5. Ouenounvie mamepuanst 011 MeKyuieco u pyoerscnozo KOHmMpPOJia YyCneeaemocmu
U NPOMENCYMOUHOU ammecmayuu

KoneunbiMu pe3ynbTaTaMu OCBOEHHS MPOTPAMMBbI AUCHUILIUHBI SBISIOTCS COPMUPOBAHHBIE
KOTHUTHUBHBIE JECKPUITOPHI «3HATHY, «YMEThY», «BIAJETh», PACIIUCAHHBIC MO OTACTHHBIM KOMIIETCH-
M. GopMUpOBaHUE ITUX JECKPHUIITOPOB MPOUCXOAUT B TEYCHHUE BCETO CEMECTpa M0 dTaraM B pam-
Kax pa3IMYHOTrO BUJIA 3aHSATUH M CAMOCTOATEIHHOU PabOTHI.

B xome u3yueHUs AUCUUIUIMHBI MPETyCMATPUBAIOTCS MEKYUUl, PYOescHblil KOHmMPOib U
npOMeNCYMOUHaAA ammecmayus.

5.1. Ouenounvie mamepuanvt 0na mexKyuyeco KOHmpoaa. Llenb mexyweco KoHmpons — OleH-
Ka pe3ylbTaToB PabOTHI B ceMecTpe M o0ecrieueHrne CBOEBPEMEHHON 00paTHOM CBSI3U, ISl KOPPEKIIUU
oOyueHus, aKTUBU3AIUU CAMOCTOATEIBHOU paboThl oOydaromerocs. OOBEKTOM TEKYIIEro KOHTPOIsS
SBIISIIOTCS KOHKPETU3UPOBAHHBIE Pe3yNbTaThl 00ydeHus (yueOHbIe TOCTHKEHUS ) 110 JUCIUTLITHHE

Texyuwyuii KOoHmpoJ1p YCIIeBa€MOCTH 00ECTIEUYMBAET OIEHUBAHUE XOJa OCBOCHUS TUCITUILIAHBI
«CoBpeMEHHBIE METO/IBI UCCIIEIOBAHUS TOBEPXHOCTU)» U BKIIFOYAET: OTBETHI HA TEOPETUYECKUE BOIIPO-
Chbl HA MMPAKTUYCCKOM 3aHATHH, PCIICHUC MMPAKTHYCCKUX 3aaa4 U BBIIIOJIHCHUC 3aI[aHPIﬁ Ha MpaKTH4C-
CKOM 3aHsATHH, CAMOCTOSATCIBHOC BBLIIIOJHCHHUC HWHAWBUAYAJIBHBIX JOMAlIHHUX 3aIIaHI/II71 (HaHpI/IMep,
peleHre 3a1a4d) ¢ OTYETOM (3aIIUTON) B YCTAHOBIICHHBIN CPOK, HAIMMCAHUE TOKJIAI0B, pedeparoB, dc-
ce, JUCKYCCHH.



OreHka KadecTBa MOATOTOBKYA Ha OCHOBAaHWH BBINTOJTHEHHBIX 3aJaHUN BEAETCS MpErojiaBare-
7eM (C 00CYXICHUEM PE3yIbTATOB), 0AJIbl HAYUCIISIFOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 3aaHUs

5.1.1. Oyenounvie mamepuanvt 011 ycmuoz2o onpoca no oucuyuniaune «Coepemennvie Memoovt
uccneoosanusn nogepxnocmuy (KoHTposupyembie komnerennun [NKC-2, [IKC-2.2):

VYCTHBIM onpoc SBISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB yuyéTa 3HAHUN 0Oydaromerocs Io
JUCUUIUIMHE. Pa3BEPHYTHIN OTBET CTyAEHTA JOJIKEH MPEJCTABIIATh COOON CBA3HOE, JIOTMUECKHU HOoCe-
JIOBaTeJIbHOE COOOIIEHNE Ha 3aJaHHYIO TeMY, [I0Ka3bIBaTh €r0 YMEHUE IPUMEHSTh ONpeIeICHUsI.

Ilepeuens mem c 6onpocamu 0ns ycmuozo onpoca:

Tema 1. CtpykTypa Kypca. PeiltunroBeie Mmeponpustusi. Pekomenayemas nureparypa. Llenu u
3aja4u Kypca. Beenenue. TepMHUHOIOIHsI, HEKOTOPBIE ONpeneacHus U NOHATH. OCHOBHBIE HallpaBJle-
Hus 1 pazsutuss CMUIL.

Tema 2. CocoObl OTKaUYKM BaKyyMHBIX CHCTEM M KOHTPOJS HU3KUX AaBieHui. [lomydeHue u
U3MepeHue cBepXBbIcOKOro Bakyyma (CBB).

Tema 3. CiocoObl MOTy4EHHs] YUCTHIX MOBEPXHOCTEH, YCIOBHUS UX COXPAHEHUS YUCTHIMM B Te-
YeHUE HKCIEPUMEHTA. Y CIIOBHsI, HEOOXOAMMBbIE /ISl PeaIn3alliid COBPEMEHHBIX METO/I0B. AHAJIUTHYE-
CKHE METO/Ibl MCCIIEOBAHUS MOBEPXHOCTH U UX MH(POPMALMOHHbBIE XapaKTepUCTUKU. OCHOBHBIE 3lle-
MEHTBI coBpeMeHHOM CBB ycTaHOBKH 11 HCCiel0BaHUS TTIOBEPXHOCTH.

Tema 4. Ilouarue o PBD. TepmonnekTpuueckue u (HOTOIIESKTPUUECKHE METOIbl M3MEPEHUS
PB3. MeToibl KOHTAaKTHOM pa3HOCTH MOTEHIIUAJIOB.

Tema 5. Meton snekTpoHHOM oxe-criekTpockonuu (DOC). O6o3HaueHUs INEKTPOHHBIX TMepe-
Xx0J10B. [IpuHIMI M3MEpeHHs IEKTPOHHBIX CHEKTPOB. OCOOEHHOCTH HM3MEPEHHHM U paclIM(ppPOBKU
0KECHEKTPOB. XUMHUYECKUN CABUI OKe-IMKOB. [IOHATHE O KOIMMYECTBEHHON OKE-3JIEKTPOHHOM CIIEK-
Tpockonuu. Mcnons3zoBanue J0C B HayKe U TEXHHUKE.

Tema 6. ®oroaddext. [onsTue o BHemHeH U BHyTpeHHEN (HOTOIMUCCHI. 3aKOH COXpaHEHUs
3HEepruu (oTodMUcCHU. PeHTreHoBcKast (OTO3IEKTPOHHAs creKTpockonus. CrocoObl BO30YxKAEHUS
OCTOBHBIX ypoBHEH. OCOOEHHOCTH SHEproaHaan3aTopoB, npuMeHseMbx B POC. POC cnekTpockomnus
ocToBHBIX ypoBHeH. @opma u casuru POC cniektpos. [Ipumenenne POC B Hayke U TEXHHKE.

Tema 7. Jludpakuus >1eKTPOHOB HU3KUX 3HEpruil. DnemeHtapHas teopus IADHD. Dkcnepu-
MeHTajbHOe 00opynoBanue s peanuzanun IOHD. TpeboBanus snekTpoHHOMY myuky. [loaroroska
nosepxHoctu s JIOHD. OcHoBbl kpuctamiorpaduu nosepxHoct. Murepnperanus kaptun AOHD.
Meronuka skcnepumenTa. [ludpakinoHHas KapTHHA YUCTHIX TMOBEPXHOCTEH M alcopOMpPOBAHHBIX
CJIOEB.

Tema 8. Jludpakuus >1eKTPOHOB HU3KUX SHEpruil. DnementapHas teopus [IOHD. Dkcnepu-
MeHTaJbHOe 00opynoBanue s peanuzanuu JIOHD. TpeboBanus snexTpoHHOMY myuky. [loaroroBka
nosepxHoctu s JIOHD. OcHoBbl kpuctamorpaduu nosepxHoctd. Murepnperanus xkaptun A2OHD.
Metoauka skcniepuMenTa. JuppakunoHHas KapTHMHAa YUCTBIX MOBEPXHOCTEH M afcopOMpPOBaHHBIX
CJIOEB.

Tema 9. Paccesdnue MosieKymIsipHBIX ITydKoB. OCHOBBI B3aUMOJEHCTBUS HEUTPAJIBHBIX YaCTHUL] C
NoBEepXHOCThI0. CrOCOOBI MONyYeHHsI MyYKOB HEUTpPalbHBIX YacTHUIl. JleTeKTophl HEHTpaJbHBIX Ya-
CTHII U TpeOOBaHMs K HUM. DKCIIEpUMEHTaIbHAasi TEXHUKA JJIs1 U3YYeHHsI TOBEpXHOCTU MeTogoM PMIL.
Pe3ynbTarhl 3KCIEpUMEHTa U UX UHTEPIIPETALUH.

Tema 10. OcHoBsl MeToga POM. TpebGoBaHus K 371€KTpOHHOMY ITy4Ky. [IpHHIMI peructpanuu
uHpopmanuu. Coop nnpopmanmu u oopadorka ux Ha 9BM. Bo3zmoxxknoctu merona POM. IIpumene-
Hue POM B Hayke U TEXHUKE.

Kpumepuu gopmuposanua ouenok (ouenuganus) ycmmnozo onpoca (KOHTPOJWPYeEMble
komnereHun IMMKC-2):

YCTHBI OMpOC SIBISIETCS OJHUM W3 OCHOBHBIX CIIOCOOOB y4é€Ta 3HAHWN OOydaromerocs: mo
TUCUUIUTMHE. Pa3BEPHYTHIN OTBET CTY/AEHTA JIOJDKEH MPEICTABISATh COOON CBA3HOE, JIOTHYECKHU MOCTIe-
JIOBaTEJIbHOE COOOIICHNE Ha 3aJaHHYIO TEMY, IOKa3bIBaTh €r0 YMEHUE PUMEHSTh OTIpeIeICHUsI.
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B pe3ynemame ycmmnozo onpoca 3namus, odyuarouiezoca OUeHUBAMcA no cledyouiei
wiKkane:

3 oanna, CTaBUTCS, €CIIM O0YJArOIIHICS:

1) monHO M3Naraet U3yuyeHHbI MaTepual, 1aéT NpaBUIbHOE ONpeesieHHoe (PU3NIECKHUX MOo-
HSTHUH;

2) oOHapyxuBaeT NOHMMaHUE MaTepuaia, MOKeT 000OCHOBATh CBOM CYXKICHHUS, IPUMEHUTD
3HAHUS Ha IPAKTHKE, IPUBECTH HEOOXOAMMbIE IPUMEPHI HE TOJIBKO 10 YYeOHUKY, HO U
CaMOCTOSITENILHO COCTABIICHHBIE;

3) wu3maraet Marepual MOCIe0BaTENbHO U MPABUIBLHO C TOYKU 3pPEHUSI HOPM JINTEPATypPHOTO
S3BIKA.

2 oanna, CTaBUTCS, €ClIM 00yJarOIIHICS AT OTBET, YIOBICTBOPSIOIINI TEM JKe Tpe-
OoBaHUAM, 4TO U JuIsl Oamta «1», HO goryckaeT 1-2 ommOKu, KOTOPBIE caM K€ UCTIpaBiseT, U 1-2
HeZ04€ETa B MOCIEA0BATEILHOCTH U SI36IKOBOM O(OPMIICHUH U3JIaraeMoro.

1 oann, cTaBUTCS, €y 00yJaromuics oOHapyKUBaeT 3HAHUE U TIOHUMAaHHE OCHOB-
HBIX TIOJIOKEHUH JaHHOW TE€MBbI, HO:

1) wu3maraet Marepual HEMOJIHO U AOMYCKAeT HETOYHOCTHU B OMPEeNICHUU OHATUH;

2) He yMeeT AOCTaTOYHO MIyOOKO M IOKa3aTeIbHO 000CHOBATH CBOM CYKIEHUS U MPUBECTH

CBOHM MIPUMEPHI;

3) wu3maraet MaTepual HemoCIeI0BaTeIbHO U JOIYCKAeT OMIMOKH B SI3BIKOBOM O(OPMIICHUU
M3JIaraeMoro.

0 6annos, craButcs, eciiy oOyJarouuiicss oOHapy>KMBaeT He3HAHUE OOJbIIIEH YaCTH COOTBET-

CTBYIOILIETO pa3jienia u3y4yaeMoro MaTepuana, JoImyckaeT oMUk B (OpMyIUpOBKeE.

bamnbt « 3 », « 2 », « 1 »MOTYT CTaBUTBCS HE TOJIBKO 32 €IUHOBPEMEHHBIN OTBET, HO U 3a
paccpeloTOUYECHHBIN BO BPEMEHHU, T.€. 32 CYMMY OTBETOB, JAHHBIX CTYJ€HTOM Ha MPOTSKEHUU 3aHATHUS.

3.1.2. Quenounvie mamepuanvl 015 CAMOCMOAMENbHOU Padonbl 00yuaruezocs, (KOHmpo-
aupyemvie komnemenyuu IIKC-2):

[lepedyeHb TUIOBBIX 33144 JJIsi CAMOCTOSITEIbHOIN paboThl chOpMUPOBAH B COOTBETCTBUH C TEMa-
TUKOM NMPAKTUUYECKUX 3aHATUH 1o qucnuiuimae «CMUID.
1.Otkauka BakyymMHOU cuctembl. M3mMepeHne Bakyyma.
2.04ucTKa TOBEPXHOCTU 00pa3Iia METOJAOM HOHHOTO TPaBIEHUSI.
3.M3mepenue oxe-CrieKTpoB KPEMHHUS U UX pacindpoBKa.

4. N3mepenne PODC-crieKTpoB KpEMHUS U MX paciindpoBKa.
5."3mepenue paboThI BEIXOJIa SJEKTPOHA TOBEPXHOCTH YUCTOTO METalIa.
6.M3mepenue paboThl BEIXOJIa STIEKTPOHA TOBEPXHOCTH MOTYIIPOBOTHUKA.
7.113yueHne noBEpXHOCTU KOMITO3UI[TMOHHOTO MaTepuaina metogoM ACM.
Bonpocvi no camocmoamenwvnoii pabome odyuaiowecoca:
1. brnok-cxema COBPEMEHHOTO 3JEKTPOHHOTO CIIEKTPOMETpa U OMHCAHUE HA3HAYEHHUE KaKJIOTO y3ja
YCTaHOBKH.
2. BakyymHbIe Hacochl (mepeuncnuTs). [Ipuanmmbst padotel. O0mMacTh UX MPUMEHEHUS.
3. BeiBoz1 hopMyITBI TIpeIeIbHOTO JaBICHHSI OCTATOYHOTO Ta3a B Kamepe.
4. YcrpoiictBa u npunuun padotst A3I1, AL3 u TICA.
5. Oxe miporiecc 1 0003HAUCHUS 0KE-TIEPEXO0JIOB.
6. BeiBo1 (hopMyIBI TSI CEYSHHSI HOHU3AIUU JIEKTPOHHBIM yIapOM.
7. YOIC n POSC. CpaBHUTENbHASI XapAKTEPUCTUKA METOJIOB.
Kpumepuu popmuposanun oyenok no 3a0anuam 0na camocmoamenbHou pabomst cmyoeH-

ma:

«omauynoy (5 6amnoB ) — oOydarouuiics mokasai riyOOKre 3HaHUs MaTepHrasa 1o MoCcTaB-
JICHHBIM BOIIPOCaM, TPaMOTHO, JIOTMYHO €T0 U3JIaraeT, CTPYKTYPUPOBAII U IeTaTU3upoBall HHpopma-
1110, U30eras mpocTOro MOBTOPEHUS HH(POPMALIUU U3 TeKCTa, MH(OopMaIus npeicTaBieHa B epepa-
6otanHoM BHJIe. CBOOOHO MCIIONIB3YyeT HEO0X0AUMBIE (POPMYIIBI TP PEIICHUH 3aa4;
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«xopowoy (_4 OGamwia) - oOyJaroutuiics TBEpJ0 3HAET MaTepHall, TPaMOTHO €T0 M3JIaraeT, He
JIOTTYCKAET CYIIECTBEHHBIX HETOYHOCTEH B MpoIlecce pelieHus 3a1ay;

«yoosnemseopumenvro» (_3 Oamna) — oOydaroImuiicss IMEET 3HaHUsI OCHOBHOT'O MaTepuasa 1o
MOCTaBJICHHBIM BOIIPOCaM, HO HE YCBOWJI €T0 JieTalle, T0IMyCKaeT OTAeIbHbIE HETOYHOCTH IPH pelie-
HUU 3a]1a4;

«Heyooeiemeopumenvroy (_MeHblIe 3 0aIoB ) — 00YJarOITUICs JOIMyCKaeT rpyOble OMMUOKH B
OTBETE Ha MOCTaBJICHHBIC BOMPOCHI U MPHU PEUICHUH 3a/1a4.

5.1.3. Ouenounvie mamepuavl 0,13 8bINOJIHEHUA 1AOOPAMOPHBIX PAOOM RO OUCUUNTIUHE
CMUII, (konmpoaupyemwie komnemenyuu INKC-2):

Ilpumepnuwiit nepeuens 1a00pamopHvIx padoom:

. HapucoBats 6510Kk-cxeMy oxke-criekTpoMeTrpa. OnucaTh Ha3HaUYE€HUE KaXI0T0 y3Jia YCTAaHOBKHU.
. I3ydeHue cieKTpoB U3Ty4yeHUs] HCTOYHUKOB CBETA.
. [lonmyueHnue cBepXBBICOKOTO BaKyyMa U €ro U3MEpEeHHe.
. O6paboTKa MOBEPXHOCTH 00pa3ia HOHHBIM MTyYKOM.
. Ismepenue oxe-crieKTpoB MOBEPXHOCTH 00pasiia 0 U mociie OYUCTKU. VX uHTepIpeTaiu.
. Meroast TIIJ ,OC u OC/I. bnok-cxemsl ycTaHOBOK. MI3MepeHue CuekTpoB.
. MeTo TyHHEJIbHON MUKPOCKOIIHUU
. MeTo aTOMHO-CHUJIOBON MUKPOCKOITUU
3 oanna, cTaBUTCA, €ClIM 00yUJaIOUHIiCS:
- BBIMIOJIHWJI MPABUJIBHO MOJHOCTBIO JIA00OPATOPHYIO padoTy;

- Ta€T npaBUIIbHBIE OTBETHI Ha BOIIPOCHI 10 3aIIUTE J1a00paTOpHOIl paboTHI;

- IOKa3bIBaeT IOHUMaHUE MaTepuaa, MO>KeT 000CHOBATh CBOU CYXKICHHUS;

2 oanna, craBuTCA, €ciiv 00yJarouuiicst 1aé€T OTBET, YAOBIETBOPSIOLINI TEM ke Tpe-
O0oBaHMAM, 4TO U 1151 O6amna «1», Ho nomyckaer 1-2 omuoOKu, KOTOPBIE caM K€ HCIIpaBiisieT, u 1-2
HeZ04ETa B XO/I€ BBIIIOJIHEHUS PaOOTHI.

1 oann, cTaBUTCS, €CH 00yJaroImuiics oOHapyXKHBaeT 3HAHUE U TIOHUMAaHHUE OCHOB-
HBIX TIOJIO)KEHUH JaHHOW TEMBI, HO:

- He BBITMIOJIHWII JI0 KOHIIA PAaBUIBHO Ta00paTOpHYIO paboTy;

- M3J1araeT MaTepuai HeMoJHO U I0MyCKAaeT HETOUYHOCTH B ONPEICTICHUN TOHATU;

- HEe yMeeT JIOCTaTOYHO TTTy0OKO U J0Ka3aTeIbHO 00OCHOBATH CBOU CYXKIACHHUS,

0 6annoe, craBuTCs, €ciy 00YJaIOLIUIICS He BBIIOIHUII JJaOOPaTOpHYIO paboTy;

- 00Hapy>XKUBaeT He3HAHHE OOJBIICH YaCTH COOTBETCTBYIOIIETO pa3fena.

03N LN bk~ W~

5.1.4. Ouenounvie mamepuainwl 014 8bINOIHEHUA KYPCOBbIX pabom no oucyunaune CMHUIT
(xouTposmpyembie komnerenuuu [IKC-2).

CryneHTamMu BBIOJHSIOTCS KypcoBble paboThl. [loaroroBka KypcoBoii paboThl KOJMYECTBEHHO U
Ka4eCTBEHHO 00OTaIlaeT 3HaHUS CTYAEHTOB IO BHIOPAHHOW TeMe, IOMOraeT UM JIOTUYHO, TPAMOTHO
0000IIUTE U U3TIOKHUTH B MUCbMEHHOM BHUi€ COOpPaHHBINA MaTepHall, a 3aTeM yMEII0, apIyMEHTHPOBaHO
NyOJMYHO YCTHO 3AIUTUTh €ro INepe] CBOMMH COKYPCHHKAMH Ha CEMHMHApPCKOM 3aHATUU WIM Ha
HAY4YHOM CTyJEeHYECKOW KOH(EepeHIMH U, TaKUM 00pa3oM, MPHOOPECTH METOAOJOTMYECKHH OIBIT
MyOIMYHOM 3aIUTHI KYPCOBBIX, JUILTIOMHBIX M UHBIX HAyYHBIX UCCIEAOBAHUN.

KypcoBast pabora onenuBaercs mo 100 OannpHON 11kane, Oanbl MepeBOIATCS B OLICHKH yCIleBa-
€MOCTH CJEIYIOUIMM 00pa3oM:
91 — 100 6amIoB — «OTIMYHOY;
81 — 90 6aymI0B — «XOPOILION;
51 — 80 6ayI0B — «yJOBIETBOPUTEIHHO;
MmeHee 51 Oansa — «HEeyIOBIETBOPUTEIHHO.
Ilpumepnvie memol Kypcoswix pavom:

1. HapucoBare 0510K-CXeMy COBPEMEHHOTO 3JEKTPOHHOTO CIIEKTPOMETpa U OIHUCATh

Ha3HauYEHUE KaKIOTo y3ja yCTaHOBKH
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Bakyymubie Hacocel. Mexanudeckue, nud@y3noHHbIe, COPOIIMOHHBIE U MarHUTOPA3-

psaaubie. [Ipunnun pabotel. O6nacte npuMeHeHus. MizmMepenne HU3KUX aBleHUN

3.

S AN

BriBon (hopMyIibl IpeieIbHOTO TABJICHHS OCTATOYHOTO ra3a B KaMepe
O06e3rakuBanre KaMepbl U BaKyyMHBIN OTXKUT 00pa3sia

YcerpoiictBa u npunnun padotsl A3I, AL3 u TICA

Oxxe npoiiecc 1 0003HaUEHUS 0Ke-TIEPEXO0I0B

BriBon hopMyIibl 11 ce4eHHS] HOHU3ALUU JIEKTPOHHBIM yIapoM
YOIC u POIC. CpaBHUTENBHAS XapPAKTEPUCTUKA METOJIOB

5.2. Ouenounvie mamepuavt 01:a pyoexscHo20 KOHMPOa.

Pybescuviti konmpons ocylecTBisieTcss Mo 0ojiee WM MEHee CaMOCTOSTENIbHBIM paszfeliaM —
y4eOHBIM MOJYJISIM Kypca U MPOBOJUTCS MO OKOHYAHUH M3y4EHUsl MaTepuaia MOJIyJsl B 3apaHee ycTa-
HOBJICHHOE BpeMs. PyOekHbIN KOHTPOJIb MPOBOAMUTCS C IENIbIO OMpPEIeTICHHs] KaueCTBAa YCBOCHHS Ma-
Tepuaia yueOHOro MOIyjs B IeloM. B TeueHune cemecTpa MPOBOAUTCS MIPU MAKUX KOHMPObHBIX
Meponpusamus no 2paguxy.

B kauectBe hopM pyOeKHOro KOHTPOJISI MOYKHO UCTHOIB30BATH TECTUPOBAHUE (MMCHbMEHHOE WU
KOMITBIOTEPHOE), MPOBEACHNE KOJIOKBUYMa UM KOHTPOJIBHBIX paboT. BrimomHsemble pabOThI JOK-
HBI XPaHUTHCS Ha Kadeape TeueHNH y4eOHOro roja u rno TpeOOBaHUIO MPEAOCTABIATHCA B Y IpaBICHUE
KOHTpOJIS KauecTBa. Ha pyOeskHbIe KOHTPOJIBHBIE MEPOIIPHUATHS PEKOMEHAYETCSI BHIHOCUTh BECh MPO-
rpaMMHBII MaTepual (Bce pa3esnbl) Mo TUCIUILIHHE.

5.2.

1. OueHoYHbIe MaTepPHAIBI 1JI51 KOHTPOJIbHON Pad0ThI(KOJIJIOKBUYMOB):

Tunoevie Bapuanmot konmpoavuvix paoom ( konmp. komnemenyus INKC-2):

Bapuanr 1

Bapuanr 2

Bapuanr 1
1.

AR

KonnokBuym Ne 1

dotoadp ekt (PI).

Buemnuit poroapdexr.

3akoHbl BHemHero O0.

Teopus dayinepa.

DNEKTPUYECKHUE CXEMBI IS U3ydeHus BHeIHero O0.

Hctounuku cBera. MI3mepeHne CEeKTpalbHOIO PaclpeesIeHUs] U3JIyYeHUsT HCTOYHUKA
CBeETa.

AR e

BabsdpaMoBble HCTOUYHUKH CBETA.

I"a3opa3psaHble ICTOYHHMKY CBETA.

CrnolHele ¥ IMHEWYAThIE CIIEKTPbI U3JTy4YEHUS.

OKcrnepuMEHTANIbHAsL YCTAHOBKA JJI U3YUEHUS CIIEKTPA U3JIyUYEHUSI HICTOYHHUKA CBETA.
[TpuGopsl, perucTpupyromume u3JIy4eHue CBeTa.

XapaKTepuCTUKU U MapaMeTpbl POTOKATOIOB.

CrnexTpasnbHas 49yBCTBUTEIBHOCTD (DOTOKATO/A.

VYder uyBCTBUTENBHOCTH (POTOKATO1A TIPU U3MEPEHUH HHTEHCUBHOCTHU M3JTyUEHHS.

PN B WD =

KoninoxkBuym Ne 2

@DOTO3MEKTPHUUECKUE METO/IBI OTIpEIeIeHUsl paboThI BbIXoa 31ekTpoHa (PBD).
OKcrnepuMeHTalIbHAsl yCTaHOBKA 11 u3Mepenus PBO.

N3MepuTenbHbIe SUCHKH.

DOTOINEKTPUYECKUNA METOJ 3a1E€PKUBAIOLLETO TOJIS.

®oroanexktpuueckuilt meron Paynepa ans onpeaenenus PBO.

MeTton AByx nmydkoB [uid onpenenenus PBO.
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Bapuant 2

1. HenmocrtaTku u mpeumyiiecTBa (OTOAMHUCCUOHHBIX METOOB omnpenencaus PBO meran-
JIOB.

2. DOTO3JIEKTpUYECKHE METObI onpenenenus PBD momynpoBoiHUKOB.

3. DOTO’IEKTPUUECKHUI METO]| ONpPECICHUs MHUPUHBI 3aIPEUICHHONW 30HbBI MOJYIPOBOI-
HUKA.

4. Meronas! onpenenenus PBD Ha 0CHOBE TEPMOIMUCCHH.

5. Pentrenosckas ¢otodnekrpoHHas cnekrpockonus (POIC).

KoanoxkBuym Ne 3
Bapuanr 1.
1. Meroasl onpeaenenuss PBD, ocHoBaHHbIE HA U3MEPEHUHM KOHTAKTHON Pa3HOCTH MOTEH-
nuanoB (KPIT). Meron KenpBuHa.
MeToJ 3eKTpOHHOTO Iy4YKa AHIEPCOHA.
MoiepHU3UPOBAaHHBIN METO/I ANEKTPOHHOTO MyYyKa AHJEPCOHA.
Buytpennuii poroadexr.
DOHepruu HOTOIIEKTPOHOB.
VYcnoBus nosiBiaeHus: POTOIIEKTPOHOB.
®oTonpoBOAUMOCTH. DOTOMPOBOAMMOCTS YUCTHIX U IPUMECHBIX MOIYIIPOBOHUKOB.
Bpewms sxu3HU POTOTIEKTPOHOB.
. Ilormomenue (paccessaue) HOTOIIEKTPOHOB.
0. YnenbHast OTOUYyBCTBUTEIBHOCTh KPUCTAIIIIOB.
1. Jluneitnas u cyOnuHeHas (poTonpoBOIUMOCTH.

— =0 RN U AW

Bapuanr 2.

dotonoHu3anys.

doToBosnbTanuecKuit 3P PeKT.

®oT10-0J1C 1 UCHONIB30BaHUE €€ B TEXHHKE.
doromomuHecneHcuss. ONTOAIEKTPOHUKA.

[Tpuniun paboTs! GoTONpHOOPOB.

®oronnoasl. CBETOINOABI.

DOTOTPaH3UCTOPHI.

Hcnonb3oBanue GoTonpruOOpoB B INEKTPOHUKE U TEXHHKE.

NN AELDD =

™

Kpumepuu chopmuposanus ouyenok no Konmponvhelm mouxam (KOHMpovHble padonvl; Kouio-
Keuym)

(__5 GamoB) - cTaBUTCA 32 pabOTY, BBIIOJIHEHHYIO MTOJHOCTBIO O€3 OMIMOOK U HeI0YEeTOB; 00Y-
YAIOMIUNCS IEMOHCTPUPYET 3HAHHE TEOPETHUYECKOTO M MPAKTUYECKOro MaTepuana Mo TeMe MpakThuye-
CKoif paboTsl, perreno 100% 3amaq;

(_ 4 Oanna) — cTaBUTCA 32 pabOTY, BHIIOJIHEHHYIO ITOJIHOCTBIO, HO IIPU HAJIMUUM B HEeH He 00-
Jee oJHOH HerpyOoii omMOKM U OHOTO Hemouera, He Ooniee Tpex HepoueToB. OOyuaromuiics A1eMoH-
CTPHpYET 3HaHHE TEOPETHUECKOTO M NMPAKTUYECKOT0 MaTepualia o TeMe MpakTUIecKol paboThl, oIyc-
Kasi He3HAUUTeIbHbIe HETOYHOCTH TPH PELIeHNH 3a1ad, pemeHo 70% 3anay;

(_ 3 Gamma) — craBuTcs 3a paboTy, ecny OakaiaBp MPaBUILHO BBINOJIHWI HE MeHee 2/3 Bceit
paboTHl MM JOMYCTHI He Oojiee oHOU rpy0oii OIIMOKY U JIBYX HEJOYETOB, HE OoJiee 0JJHOH Tpy0Ooil u
OJTHOH Herpy0Ooil onmoOKu, He Oosiee Tpex HerpyObIX OmHMOO0K, oHON HerpyOoi. OOyuatomuiics 3aTpy/i-
HSIETCA C IPaBUJILHOW OLIEHKOM MTPEUI0KEHHON 3a7auk, JAeT HEMOJIHBIN OTBET, pelieHo 55% 3anau

(MeHee 3 OamwioB) — CTaBHUTCA 3a PabOTY, €CIM YKCIIO OIIMOOK M HEJ0YETOB MPEBBICUIIO HOPMY
JUTSL OLICHKU 3 WJIM MPABIJIHHO BBHIMTOJTHEHO MeHee 2/3 Beelt paboThl. OOyJaromuiicss JaeT HEBEPHYIO OLICHKY
cutyanuy, perieHo mexee 50 % 3amgay.

5.2.2. Ouenounvie mamepuanvi: Tunoevlie mecmosvie 3a0anus no oucuyuniune ( KOHmp.
komnemenyusn IIKC-2):
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Tecm — cucreMa CTaHAAPTU3UPOBAHHBIX 3aJaHUM, MTO3BOJISAIONIAS aBTOMAaTU3UPOBATh MPOLIETY-
Py U3MEpeHHsl YPOBHS 3HaHUN U YMEHHI CTy/IeHTa.
Oopa3yvl mecmoewvlx 3a0aHUiL:

V1: YciaoBus, HeoOxoaumble s peanusanun CMHUII
a) [ToTok raza yepes CTEHKY BaKyyMHOI KaMepbl

I: 1

S: B BakyyMHOH T€XHUKE HUCIOIB3YIOT MaTepUAIIbI

-: moObIe

+: ¢ HM3KHM JIaBJICHHEM COOCTBEHHOrO napa (p (< IO_IOHA)

-: TOJILKO CTEKJIa;
-: TOJILKO METaJLIbI

I: 2

S: IMotok raza g(¢) uepes maTepuan onpeaessercs GopMyIoi

. k(Y —E%.
T g(t)_? pO € kTa

| ! E,
+: g(t):k;o POA—PA e 4

k -V _E,
- g(t)y=—" POAO e 4

E

|
_:g(t):k_O e% e kT
z

I 3

S: B dopmyne g(¢) k, sto

+: IPOHMIIAEMOCTD CTEKIa

-: yHUBEpCaIbHAas HOCTOSHHAS

+: IOCTOSTHHAS IS CTEKJIA U ra3a
- HOCTOSHHAs, 3aBUCAIIAs TOILKO OT CTEKIIA
[:4

S: B popmyne g(t) z oo

-: INaMETP MOJIEKYJI

- IMaMeTp MOHOB

+: TOJIINHA CTEHKU KaMepPhI

-: TONIIMHA U3y4aeMOro 06pasia
I:5

S: B dopmyne g(t) P, ato

-: 1aBJIeHUE BHYTPH KaMephl

-: IaBIIeHUE B HACOCE

+: JaBJIeHHUE BHE KaMephl

-: aTMOC(epHOE JaBJIeHHUE BO3IyXa

V1: BoleneHue ra3a MaTepuajiaMi CTeHKH KaMephbl U HCCJeyeMOoro BelecTBa
I:21
S: JIro6oit MaTepuan nepecraet BhIACIATH a3
+: mocye o6e3ra)xuBaHus
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-: 10 00e3ra)KuBaHus IPHU OTKAUYKE KaMepbl
-: B Ta30BOM cpejie mociie OTKUTa
+: IPU OTXKUTE B BaKyyMe

é:szDOpMyﬂa, OIIMCBhIBAKOIIIAs BBIACJICHUEC ra3da BEIICCTBOM UMECT BHU
g =gt

- g(t)=gyt"

g =gyt

L g =g

I 23

S: B dopmyne, onuchIBaOIIeM BbIJICTICHHUE Ia3a U3 BEIIECTBA /1 UMEET 3HAUCHUS
—or0mol

+: 01 0 10 2

-0t 0,5 103

-0t 0,7 10 2

I:24

S: B gopmyiie, onmuchIBarOIEM BBIICIECHUE Ta3a U3 BEIECTBA () KMECT 3HAYCHHUS

—4 3 2
+: 107 Ila- m” / M” - ¢ -nns He0OE3raXKEHHBIX

+ 1072 ITa - s> | M? - ¢ - oBesrasennbix

-: 1I000€ 3HAYEHHE 71 HE0OEe3TaKEHHBIX

- HyJIEBOE 3HAYEHHUE JUIs 00€3raKEHHBIX

I:25

S: CornacHo 3aKOHAM ra30BbLIEIECHNS CTEHOK KaMephl B IIOCIIEHEN JaBIeHIE MEHSETCS MOCIE ee
OTKA4KH T0 3aKOHY

= P=k,-P,-t

+: P=P, —(P, —P,)-e™
=P=P, +(P, —P,)-e™
= P=P, —(P, —P,)-&”

V1:0TKJI0HAIOIIHE 3J1eKTPOCTATHYECKHE AHAJIN3ATOPbI. AHAIN3aTOPbl HMJIHHIAPHYECKHE
3epkano (ALL3) u moaycpepuueckne gedaexkropst (IICA)

I: 91

S: B ocnose pabotst AL[3 u [ICA nexwur

-: TOPMOXEHHUE 3aPSHKEHHBIX YaCTHI] AJIEKTPUUECKUM T10JIEM
+: OTKJIOHEHUE 3apsHKEHHBIX YaCTHI] SJIEKTPUUIECKUM TOJIEM
-: OTKJIOHEHHE HEUTPAJIBbHBIX YaCTHUI] JEKTPUUECKUM TOJIEM
-: OTKJIOHEHHUE 3apsHKEHHBIX YaCTHI] MAaTHUTHBIM TOJIEM

1:92

S: TIpu & = 42°18' AII3 o6nanaer GokycHpoBKoit
-: TIEPBOTO TOPS/IKA

- HyJICBOTO TOPSIIKa

+: BTOpOro mopsiaxka

-: TIOJIOBUHHOTO TIOPSI/IKa

I: 93



S: PazpemarensHas ciocooHocts ALL3 onpenensiercst hopmynoi

_Eo
AE
%k
.. p_36R
- R=565-R*

- R=56 % %> Te R*-pajnyc BHyTpEHHETO IUINH/PaA, O —pa3sMep BXOIHOMN arepTypbl

I: 94
S: Pazpemarensnas ciocoonocts [ICA onpenensiercs: popmynoit

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

- R= % , e R*-paguyc neHTpaibHOro MyTH AJIEKTPOHOB Yepe3 aHaIU3aTop

I: 95
S: Ha IICA yrox cbopa & paBeH

o =10 crep.
+ o ~107% crep.

-~ a =10 crep.
- a = lcrep.

V2: Ouenka BeJMUHHbI 3Hepruu Oxe-3J1eKTPOHOB

I: 102
S: ®opmyna Yanra st pacdera sueprun Oxe-onekrpona nepexonga E ,,~(z) umeer Bug

- E 13c(2) =E 4(2) _%[EB (2) +EC(Z)]
- E pc(2) =E4(2) _%[EB(Z) +EC(Z)]_%[EC(Z) +EC(Z)]
B 1) =4 (2) = [Ep(2) 1By e+ D] [Ee (2)+ Ee (4]

< B e(2) = E () + 2 [Ey () + By G+ D} [ ()=, (2 +1)]
1: 103

S: Oneprust kanta E , nornomaemoro snexrponom atoma npu Oxe-niepexone E 5~ mpumepro

paBHa
~E=E, +E,
+ E=E,-E,

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

16
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S: Dueprust Osxe-anekTpoHa kucnopona npu KL, L, nepexo-
ne(Ep =532; EL1 = 23,7;EL2 = 7,1 sB —us kucnopopa E . = 685,4;EL2 = EL3 =8,6 — 14
JKere3a) paBHa

By, =517.55B

-. EKLlLl = 555,7 3B

+:Eg; ,, =508,39B

-. E[{L]L] == 525,6 SB

[:105

S: Dueprus yriepoxa npu KL, L, nepexone (E, =283,8;E L = O;E L, = 6,4 - nns yrnepona u
E, =401,6; EL1 =0; EL2 =9,2; EL3 5B - 114 a30Ta) paBHa
-+ By 1, =280,65B

+Eg 0= 2765B

By, =279,79B

-: EKLle =272,0-B

V1: KonuvecrBenHasi Oxke-ClIeKTPOCKONHS

[:106

S: Bennuuna Osxe-Toka BeIpakaeTcsi GopMyJioi

= J=0yJpG,; -C; - Np.(1-w)secl

+ J=0a,JpG;-C - No.(1—-w,)r. T, sec

= J=0,G;-C.-p.(1-w)r, 7;secd

= J=a,G,;-C; -1, 1;58c0

I: 107

S: B ¢opmyne g Oxe-Toka ¢, BBIpa)KaeT

+: HEKOTOPYIO IIOCTOSIHHYIO

-: BEpOSITHOCTH BBbIX01a OKe-2JIeKTPOHOB
-:TIapaMeTp 0OpaTHOTO paccestHus

- TEJIECHBIN YTOJ cOOopa aHaIM3aTopa

I: 108

S: B popmyre mist Osxe-Toka Jp BbIpaskkaer

-. HTHTCHCHUBHOCTH CBETA

+: TOK NEPBUYHBIX JJIEKTPOHOB

-: pakTOp 0OpaTHOTO pacCesTHHs

- BBIXO)]SIHII/If/i TOK BCEX BTOPUYHBIX 3JICKTPOHOB
I: 109

S: B dopmyie st Oxe-toka G, BbIpaxaet

-. HTHTCHCHUBHOCTH CBETA

-. TOK IICPBUYHBIX BJICKTPOHOB

-: pakTOp 0OpPaTHOTO pacCesTHUs

+: MOCTOSTHHYIO TTpHOOpa

I: 110

S: B dopmyie st Oxe-toka C; BbIpaxaet

+: KOHIIEHTPALIUIO aTOMOB I -T'0 COpTa
-. TOK HCpBI/I‘IHBIX BHCKTPOHOB



-: pakTOp 0OpPaTHOTO pacCesTHHs

-: IOCTOSIHHYIO Mpubopa

V1: B3aumojeiicTBHe 3JIEKTPOHOB € IOBEPXHOCTHIO TBEPAOIO TeJia
1:126

S: Bubl B3aMMOAEMCTBHSI 3JIEKTPOHOB C MMOBEPXHOCTHIO

T ynpyroe

+: Heympyroe
- MATKOE

- JKECTKOE

1:127

S: Ynpyroe B3aumoieiicTBUE XapaKTepU3yeTcs
- MI3MeHEeHUeM dHepruu 31ekTpoHoB (E)

+: COXpaHEHUEM SHEPIUHU IEKTPOHOB

+: U3MEHEHUEM UMITYJIbca dJIeKTpoHOB (P)

-: COXpaHEHHEM UMIIYJIbCa JIEKTPOHA

1:128

S: Heynpyroe B3auMOJIEHCTBUE XapaKTEPU3YETCs
+: u3MeHeHneM 3Hepruu 31ekTpoHoB (E )

-: COXpPaHEHHEM DHEPIUU JIEKTPOHOB

+: U3MEHEHUEM UMITYJIbca dJIeKTpoHOB (P)

-: COXpaHEHUEM UMITYJIbCA DJIEKTPOHA
1:129

S: HpI/I Nnepexoac N3 BakKyyma B KPUCTAJLII SJICKTPOH IIPEOAOJICBACT o0JacTh

+: MMOBEPXHOCTHOTI'O JJICKTPOCTATUICCKOI'O NOTCHIUAJIBHOT'O 6apbepa
-: IOTCHIMAJIa YIIPYTHX MEXaHHUYCCKUX CUJI

-: TCMIICPATYPHOT'O IOJIA

-. MarHuTHOT'O IT10JIA

I:130

S: C Touku 3peHHs KilacCHYecKoi (PM3MKH NOTEHIMATIbHBIN Oapbep Ha MOBEPXHOCTU

-: 0TOOpaKkaeT MEKTPOHHBINA OTOK

+: He 0TOOpakaeT IEKTPOHHBIN MOTOK
-: BTATUBAET JIEKTPOHHBII MOTOK

-1 YCKOPSIET 2JIEKTPOHHBIN ITOTOK

18

V1: OcHoBHBIC IpeACTaBIeHHA 0 (pOPpMe MOB-TO MOTEHIHAIBHOI0 0apbepa HA rpaHuLe pa3-

Jesia BAaKyyMa — TB. TeJIO
I: 158
S: TToTeHIMa CHIT 3epKaJIbHOTO W300paKEHUSI UMEET BH/T

e
——,X>X

~u(x)=< x’ :
Uy, X < X,
——,X>X

=~ u(x)= ’ !
Uy, X < X,

¢ X >Xx

+ u(x) = x’ :
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I: 159
S: B noTenuuane cui 3epKajibHOr0 H300paKeHHs apaMeTp X; 3TO PaCCTOSHUE Ha KOTOPOM

-1 B3aMMO/ICHCTBHE JIEKTPOHA C TBEPJIBIM TEJIIOM MOXKHO IpeHeOpeyb
+: aTOMHasl CTPYKTypa MOBEPXHOCTH HE MPUHUMAETCS] BO BHUMAHUE
-: CUJIbI OTTAJIKUBAHUS U CUJIbI IPUTSXKCHUS PABHBI

-1 DJICKTPUUYECKHUE CUJIbI pAaBHBI MArHUTHBIM CHJIAM

I: 160

S: IToTeHIMaN CUIT 3epKAIBHOTO H300paXKeHUsT ObLT BBEICH B

-2 1905r.

+:1914r.

-1 1887r.

-2 1897r.

I: 161

S: IToTeHIMaN CHIT 3epKAIBHOTO H300paXKeHUsT ObLIT BBEJICH

+: lloTTKH

-: @epma

-: Hloxmu

-:Tamupu

I: 162

S: CnuBanue U(X) ¢ BHyTpeHHUM MOTEHIMATIOB IPOM3BOAUTCSA PH YCIOBUH

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

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

g =u(x,)-e

I: 163

S: B otinnuue ot apyrux bapnun paccmaTtpuBaer

+: KBAaHTOBO-MEXaHNYECKOE B3aUMOJICHCTBHE JIEKTPOHA C TBEP/IBIM TEJIOM

-: TPaBUTAlHOHHOE B3aMMOJICHCTBHE 3JIEKTPOHA C DJIEKTPOHAMH U HOHAMU TB. T€Na
-: TIOJIIPU3ALIMOHHOE B3aMMOJEHCTBUE TBEPAOIO TENA C IEKTPOHOM

- MATHUTHOE B3aUMOJICVCTBUE IIEKTPOHA C BHYTPHUATOMHBIMU TOKaMH

V1: Heynpyrue 3j1eKTPOH-3JIEKTPOHHbIE CTOJKHOBEHUS

I: 176

S: [Ipu HEYIIPYroM CTOJIKHOBEHUH JIEKTPOHA C AIEKTPOHOM HAJIETAIOIIUN AJIEKTPOH
+: TepsIeT D)HEPTHUIO

+: UMITyJIbC HAJIETAIOLIETO 3JIEKTPOHA U3MEHSAETCS

-: HE TepseT IHEPTHI0

-1 COXpaHsET CBOM UMITYJIbC

I: 177

S: PaccesHue HaneTaronMx 3JEKTPOHOB ITPU CTOJIKHOBEHUU C AJIEKTPOHAMM BEIIECTBA ONMCHIBACT-
cs Teopuen

-: bopa

-: Bommepdenpaa
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+: Pezepdopna

-: Tomcona

I: 178

S: BzaumopelicTBHE HAJETAIOIIETO AJEKTPOHA C AJCKTPOHOM BEIIECTBA OINMUCHIBACTCS MOTCHIIHA-
JIOM

-: Jlenapna-/l>xoHnca

+: Kynona

-: TPAaBUTALIMOHHOTO TTOJIS

- SIZIGPHBIX CHJI

I: 179

S: Ceuenue HEynpyroro CTOJIKHOBEHHUS JIEKTPOHOB MOXKET OBITh MOIYYCHO C TTIOMOIIBIO
-: 3aKOHA COXPAaHCHHMS YHEPTUU

+: UMITyJIbCHOTO MPUOJIMKEHUS

-2 3aKOHA COXPAaHCHHMS KOJIMYECTBA JIBHIKCHHS

I: 180
S: Hasnerarommuii co CKOPOCTBIO U 3IIEKTPOH IepeaaeT aJeKTpony muinenu umnyise AP, paBroe
2e
+: AP =—
bP
2b
2¢?
- AP =—
bv
2e
- AP=—
L
V1: [loTepu 3Hepruu 3JIEKTPOJIAMII HA IIA3MOHAX
I: 198

S: YPaBHeHI/Ie, OIMMCBIBAIOIICC TTOTCPU SHEPTUU HaJETaIomed TSKENIOoN JacTUIEH Ha IIa3MOHax
UMCECT B

_dE _ drzlin. 2mv

- In
dx mv’* J
2,4 2
_dE _4m!l n 2my
dx  mv? J
2 )4 2
. _@:47221€ n1n2mv
dx mv* J
2 4 2
dE 4z l"n, 2mv
- = 5 In , Tie J -cpenHsis SHeprus BO30YKIECHUS DIIEKTPOHA
dx my J
I: 199

S: ypaBHeHI/IC, OIMMCBIBAIOUICC MOTCPHU SHEPTHUU, HAJICTAOLICTO 3JICKTPOHA HA CBO6OJIHBI€ QJICK-
TPOHBI TBEPAOTO TCJIA IIPU BOBGY)KILCHI/II/I I1J1a3MOHOB UMCCT BHU

dE  4xl*n. 2my
- = In

dx  mv’  hap

dE  4xl*n. 2mv?
ti——= In

dx  mv* hay
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X v hawy
L _dE_op, m
dx Vv 2hw,
I: 200

S: CpeI[HSIH JJINHa CBO60,Z[HOFO np06era OJICKTpOHA CBA3AaH C SQHEPIruu IOTEPHL U SHEPIruu Ij1a3Mo-
HOB, KOTOPLIC B036Y)K,HaIOTCH IIpHU 5TOM BBIPAXKCHHUEM

_(_ EJL
dx ) ha,

V1: CTpyKTypa 3JIeKTPOHHBIX CIEKTPOB B KpHUCTAaJLJIe

I: 201

S: 3amauy 00 7EKTpOHE B KPUCTAJUIE PEMIAOT KaK MPABUIIO MOJIb30BAHUEM YPaBHEHUS

-: HproToHa

+: lllpenunrepa

-: Jlarpanxke

I: 202

S: OCHOBHOE ypaBHEHHUE JJIsI OTIMCAHUS COCTOSTHUHN JJIEKTPOHOB U3 SIJIEP 3aIMCHIBACTCS B BUJIC

Lo, A

wih—r=Hy ie|l;N
in= *t=Hy;ie[;N]
N
=25
1
N-1
?

Ql
el

Ql
Sm

_Mf ~Mz

I: 203

S: TaMHJIBTOHMAH CHCTEMBI 3JIEKTPOHOB U SIJIEP YUUTHIBAET

- TOJIbKO KHHETHYeCKHe Heprun onektponos B, nsnep E

-: TOJIBKO MOTEHIHATBbHYIO SHEPTHIO B3aUMOJICUCTBHUSL  3JIEKTPOHOB U sijIEP

+ E;.E Jk ,u(R,7), norenuuansupie sHeprun B3anmozeicTeus snektponos U(7;) u  u(R j)

3JIEKTPOHOB MEXTy COOO0M M siiep MeX Iy co00it
I: 204
S: 'amunbTOHMaH cucteMbl N 3JIEKTPOHOB U N UMEET BU]T

. h? 7
- H=——ZAi——ZAj
Zme i 27’1’1[ J
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~ 11 ? g

~-H=—-—— —+u \R,,R,,...
2472'86‘0;]~ 7 ](1 ? )
2 2

ﬁ:_h_ZAl‘_h_ LA] 1 ZZ
+: 2m, 25 my, 2 47&950 N J

+uj(R1aR29R3 )+1/l (R13R27R39 }/‘1972:7'39--')
I: 205

S: 3aﬂaqy 00 OJICKTPOHEC B KpHCTaHHquCKOfI PEUIETKE C IMOJHBIM I'aMUJIbTOHHAHOM JIA Ka)I(,HOﬁ
YaCTHUllbl pECIINTE CIIOXKHO HU3-3a

-. CJIO)KHOCTHU ypaBHeHI/Iﬁ

+: OI'POMHOI'O YMUCJIa ypaBHeHHﬁ, KOTOpOC HeO6XOI[I/IMO peIInTb BMCCTC

- OTCYTCTBHJA BHJlda TIOTCHINAJIOB B3aUMOICUCTBHUS

V1 OcHoBHBIE npeACTABICHHUA 00 3JIeKTPOHHOM CIIeKTpPe OBEPXHOCTH TBEPAOro TeJa
I: 245

S: Bkiagpl HOBEpXHOCTH B 3JIEKTPOHHYIO CTPYKTYPY TBEPAOTO Tesia 00yCIOBIICHBI

+: 0OpBIBOM KPUCTAILITUYECKON PEIIEeTKU

+: U3MEHEHHEM I'€OMETPHUH B 00JIACTH MOBEPXHOCTH

+: HCKa)KEHUEM TOJIe MEeKaTOMHBIX B3aUMOJICHCTBUI

-: I3MEHEHHEM BaJICHTHOCTH aTOMa, HaAXOAIIETroCsl Ha MOBEPXHOCTH

-: I3MEHEHHEM JJIEKTPOHHOU KOH(UTYpaIlKi BHYTPEHHUX 000JI0YeK aTOMOB

I: 246

S: Ilpu paccMOTpeHMH 3a/1a4u O BKJIaJ€ MOBEPXHOCTU B SHEPTETUUYECKYIO CTPYKTYpPY TBEPAOTO Te-
J1a TIOJIATaloT, YTO NEePHOAMYECKUii ToTeHHan pemerky #(X) B 001aCTH HOBEPXHOCTH

-: TAaKOH JK€, YTO U B 00J1acTH 00beMa
-: menstercst Ha W (k) pesko: u(k) =u, (k) —W (k)
+: Menstercs B o0nactu nosepxuocty miasHo: : u(k) =u, (k) + W (k)

I: 247

S: Bxitag moBEepXHOCTH B AJIEKTPOHHYIO CTPYKTYPY TBEPAOTO TEIa pacCCMaTpUBAETCs B paMKax

+: KBaHTOBOM (PM3UKHU B MPUOIMKEHUH c1a00ii CBA3U

- KJJaCCUYeCKON (pU3UKU

-: KBAHTOBOH (PM3UKU B MPUOTMIKEHUU CUIILHOHN CBSI3U

I: 248

S: Ilpu paccMOTpeHHH 3a]1aud O BKJIa/l€ MOBEPXHOCTU B SHEPIETHUYECKYIO CTPYKTYpPY TBEPJIOTO Te-
na pemenus ypasHeHus penunrepa umercs B Buje

v (x)=C2.0,(k)
 w(x)=2.C,p,(k)
v (x)=2.C,0(k)

=y () =C,p,(k)
I: 249
S: Bonunoas ¢pynxius (BP) ¢, (k) nmeer Bux

= 9,(k)=0,-(n—a)
< p,(k)=9, - (x+a)

+ @, (k ) = (pn . (x — na), rae ¢, - BO nsonupoBaHHBIX aTOMOB , N-HOMEpP aTOMa OT HOBEPXHO-

CTH BIUTyOb.



V1: ®ororddexr

I: 263

S: Bayrpennuii potospdeKT 5T0 nepexo SIeKTPOHA IIPH TIOIIOMIEHHH UM (JOTOHA SHEPTHU AV
-: C BQJICHTHOT'O YPOBHSI Ha YPOBHE 3JICKTPOHOB B BaKyyMe

+: ¢ BAJICHTHOTO YPOBHSI HAa YPOBEHbB ITPOBOJIUMOCTH

-: OJTHOTO TJTyOOKOJIEKAIIEro aTOMHOTO YPOBHS Ha JAPYroid 0oJiee riTyO00KOIeKaIIHiA

I: 264

S: 3akon DiiHmTeiHa U1 BHEIIHETo GoTodddexra
2

+: hv= +
> @
2
-: gD=mU + hv
2
LY =hvo+@

—eu—@=ho+

I: 265
S: O6mee ypaBuenue st porodddexra
2
- hu= + @
2
muv
~E=hv+ -
m l)2
+ hv= +op+ A4
2
muo
= A= + @ — hv, rae A->Heprus HFOHU3ALUK
I: 266

S: 3anauy o poTtorhPexte MOKHO PEHIUTH B PaMKax

-1 KJIAaCCUYECKOM MEXaHHUKHU

-1 KJIACCUYECKOM 3JIEKTPOAMHAMUKHI

+: KBAaHTOBOW MEXAHUKH

-1 KJIaCCUYECKOM TePMOAMHAMUKHI

I: 267

S: 3akonsl CTOJIETOBA TIACAT

+: (hOTOOIMHUCCUOHHBIN TOK MPSIMO TPOITOPIIMOHATICH TIOTOKY CBETa

-: (pOTOIMUCCHOHHBIN TOK TeM OOJIbIIIe, YeM OOJIbIIe SHEPTUs (POTOHOB
-: (pOTOIMUCCHOHHBIN TOK BO3MOYKEH MPH JIFOOBIX YAaCTOTaX CBETa

+: oTodMHCCHSA BO3MOXKHA IIPU 9aCTOTAX, OOJBIINX V; -KPACHOM rpanuis! GpoTodddexra

+: KHHeTHUYecKas YHEPrusi GOTOAIEKTPOHOB MPSIMO MPOMOPLHOHAIbHA YHEPTUU (POTOHOB

V2: MeToabl 1eCOPOIIUOHHON CIIEKTPOCKONUM

I: 301

S: JlecopOrueit Ha3pIBaeTCA SBJICHHUE YXO/Ia YaCTHII C IOBEPXHOCTH 00pa3iia mpu
+: ero HarpeBse

+: 00JTy4eHUH MTOTOKAMU YaCTHUI]



24

-1 €r0 CXKaTHH
-1 €r0 PacTsKEHUU
I: 302

S: CreneHs 3amoTHEHUS IIOBEPXHOCTHU aI[COp6I/Ip0BaHHI)IMI/I qacTHuLaMH JCJIATCS KaK

= 0=1-N,

- HZN%V

= 0=N .+ N,rne N, —KOHIEHTpanys ajicOPOLHMOHHBIX LEHTPOB HA MOBEPXHOCTH, [V — KOH-
LEHTPAIHMs aJCOPOUPOBAHHBIX YACTHI] HA TIOBEPXHOCTH

I: 303

S: JlecopOLMOHHAs CIIEKTPOCKOIMSI HCIIONIB3YETCS IS

+: oIpeieNicHUEe TUIIA aACOPOMPOBAHHBIX YACTHI] HA OBEPXHOCTH

+: SHEPIUU CBSA3H aCOPOMPOBAHHBIX YACTHIL C IIOBEPXHOCTHIO

-: OIIpEENIEHUs XUMUYECKOTO COCTaBa 00pasia

-: ONIpEENIEHUS] aTOMHOTO COCTABa MOIOKKH

I: 304
S: Tepmonecopbuueit (T/) HazpIBaeTcs sIBIEHUE yX0/1a YACTUIL C IOBEPXHOCTH 00pa3La npu
-: 00JTy4eHHH CBETOM
+: HarpeBe oOpasia
-: 00JIy4eHUH MOBEPXHOCTH NEKTPOHHBIM ITyYKOM
-: 00JTy4eHUH MOBEPXHOCTH YIbTPA3BYKOM
: IpY MOHWKEHUHU JaBJICHUS B KaMepe
I: 305
S: DnextpoHHOCTUMYNIUpOBaHHast aecopOuus (DCJ]) 3To sBIEHHE yXOAa YacTH C MOBEPXHOCTH
oOpa3ua npu
-: 00JTy4e€HHH CBETOM
-: Harpese oOpasna
+: 00 Ty4eHUH MOBEPXHOCTH IEKTPOHHBIM ITyYKOM
-: 00JTy4eHUH MOBEPXHOCTH YIbTPAa3BYKOM
-: IpU IOHWKEHUH JABJICHUS B KaMepe
(Bcero 307 TectoB)
Kpumepuu cpopmuposanusa ouenok no mecmogvim 3a0anuam:
(__6_OGannoB) — noxyyaroT o0yJarouecs ¢ MpaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Bonpocsl. Bemmonaneno 100 % npeanoskeHHbIX TECTOBBIX BOIIPOCOB;
(__5 6amnoB) — mony4aroT o0yJaronecs ¢ NpaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Borpockl — 80 —99 % ot ob1iero ooGbeMa 3a1aHHBIX TECTOBBIX BOIPOCOB;
(__ 4 Oanna) — nosyyaroT 00y4Jarouifecs ¢ MpaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Bornpockl — 60 —79% ot o01ero o0beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
(_ 3 Oamia) — nosyyaroT oOy4aromuecsi MpaBUIbHBIM KOJHMUYECTBOM OTBETOB Ha TECTOBBIE
Borpockl — MeHee 40-59 % o1 o0miero o0bemMa 3aJaHHbIX TECTOBBIX BOIPOCOB.

5.3. Oyenounvie mamepuanst 0131 RPOMENCYMOUHOU AMMECMAYUU.

Lenvio npomesicymounvix ammecmayutl O JUCIUIUINHE SIBISIETCS OLIEHKA Ka4yecTBa OCBOCHUS
JUCIUTUTHHBI 00yJaroIIUMHUCS.

[TpomesxyTouHasi arTecTalis MpeaHa3HavYeHa JJisi 00bEKTUBHOTO MOATBEPKIACHUS M OI[CHUBA-
HUS JIOCTUTHYTBIX PE3yJIbTaTOB OOYUEHUS TOCIE 3aBEPIICHHS M3YUYCHUS AUCHUILUTUHBL. OCyIecTBIIs-
€TCs B KOHIIC CEMECTpa M MPEJCTABJIIECT COOOW MTOTOBYIO OIICHKY 3HAHHUU 1O TUCIMILIMHE B BUIC
NPOBE/ICHUS 3aUeTa.
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[IpomexxyTouHas aTTecTanusi MOXKET IPOBOJIUTHCS B YCTHOM, MUChbMEHHOH dopme, U B hopme
TecTUpoBaHus. Ha nmpoMexyTouHyto artecTamuio orBoauTcs 10 30 6aiios.

Bomnipocekl, BBIHOCMMBIE HA dK3aMeH ( Konmp. komnemenyus IIKC-2):
Hacocbl, ucnionszyemsie 1151 noiaydenuss CBB niig skcriepuMeHTOB.
JlaTuuku 1u1st U3SMEpeHus Bakyyma.
CniocoObl OYMCTKH MOBEPXHOCTH 00paslia.
TpeGoBanus 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.
9. OcHoBHBIE y31bl ycTaHOBKH PDIC.
10. OcHOBHBIE y311bI ycTaHOBKH POM.
11. OcHOBHBIE y311bl YCTAaHOBKH 117151 u3Mepenust PBO.
12. OcHOBHBIE y371bl YCTAaHOBKH 17151 u3Mepenust PBD metonamu dorosmuccun (Paynepa u 18yx

My4YKOB).

13. OcHOBHBIE Y371l YCTAaHOBKH 7151 u13Mepenust PBD MeTonom TepmosmMuccu.
14. OcHoBHbIe y311bl ycTaHOBKH 17151 u3Mepenust PBD metonom KPIT (Kenbuna).
15. OcHOBHBIE Y371l YCTAaHOBKH /7151 U13MepeHust PBD MeTo1oM ByX my4KOB.
16. Metox PBO.

17. Metox D0C.

18. Metonsl T, @1 u DCU.

19. Meron CXIIOD.

20. Meton Y®OC.

21. Meton POOC.

22. Meton POM.

23. Meron CTM.

24. Meton COPUHD.

25. Metog ACM.

26. Meton JIDHD.

27. Meton BOM.

28. Metox MCC.

29. Meton OCC.

30. Meron MC.

Kpumepuu popmupoganus oyenok no npomexncymounoi ammecmayuu:

«omauyno» (_1o 30 6amioB) — mony4yaroT oOydarouecs, KOTOpble CBOOOTHO OPUEHTUPYIOT-
cs B MaTepuase U OTBEYaloT Oe3 3arpynHeHuil. OOydarommiics CrocoOeH K BHITOTHEHHUIO CIIOKHBIX
3a/laHui, TIOCTAaHOBKE IIeNieil U BbIOOpe MyTed mX peanusanuu. PaboTa BHINOTHEHA MOJHOCTHIO 0e3
omun6ok, pemeno 100% 3anauy;

«xopowo» (_110 20 6anioB) — MOMy4yaroT 00ydaroluecs, KOTOpble OTHOCUTENHHO MOJTHO OpH-
SHTUPYIOTCSI B MaTepHualie, OTBEUAlOT 0e3 3aTpyAHEHUH, JOMYCKAIOT HE3HAUUTENHHOE KOJIUYECTBO
ommn6ok. OOyJarommiicss crmocoOeH K BBIMTOJHEHHUIO CIOXKHBIX 3aJaHui. PaboTa BBIMIONHEHA MOIHO-
CTbI0, HO UMEIOTCS He OoJjiee 0IHOM HerpyOoil OIMOKY U OJJHOTO HeJloueTa, He 0oJiee TpexX HeJOUETOB.
JonyckaroTcsi He3HAUUTENbHbIE HETOUHOCTH TIPH PEILIEHUH 3a/a4, peuieHo 70% 3anauy;

«yooenemeopumenbHo» (10 15 06amioB) — MOTy4arOT 00yJaroOIIMecs, y KOTOPBIX HEIOCTaTOU-
HO BBICOK YPOBEHb BJIQJICHUS MaTepuayioM. B mporiecce oTBeTa Ha SK3aMEHE JIOMYCKAIOTCS OMIUOKU U
3aTpyJHEHUS TIPU U3JIOKEeHUH Marepuana. OOydaronuiicss paBWIbHO BBHITIOTHII HEe MeHee 2/3 Bceit
paboThI UM TOMYCTHIT HE OoJiee OHOM rpyOoil OMMOKHU U IBYX HEJOUETOB, HE OoJiee OAHON TpyOoil u
OJIHOU HerpyOoil omuOKu, HEe OoJiee TpeX HErpyObIX OMMOOK, OgHOW Herpyboit. OOydaromuiics 3a-

XN RO =
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TPYAHSETCA C TPaBUJIbHOM OLIEHKOW MPEAJIOKEHHOM 3aJ]auu, 1aeT HEMOJHbIA OTBET, pemeHo 55% 3a-
Aad;

«Heyooenemeopumensvno» (0 6ay0B) — NOMyYarOT 00yYaroIIKecs, KOTOpbIe TOMYCKaloT 3HAUU-
TenbHbIe omOku. OOydarouiicss UMeeT JIMIIb HayallbHYI0 CTENIeHh OpUEHTAllMu B MaTtepuaie. B pa-
00Te unco OMmUOOK M HEIOUETOB MPEBBICUIIO HOPMY JIJISl OLIEHKH 3 HJIM IPABUJIBHO BBIIIOJIHEHO MEHEE
2/3 Bceit pabotel. O0yyaronuiics JaeT HEBEPHYIO OIICHKY CUTYyalluu, perieHo meHee 50% 3aaay.

OO0muii 6ain TeKyero u pyoeskHOTo KOHTPOJIS CKIIAJAbIBACTCS U3 CIIEAYIOUIUX COCTABIISIOMINX
npuioxkeHnue 2. B Teyenne yueOHOro npoiiecca CTyI€HT 00s3aH OTUUTATHCS 10 TEOPETUYECKOMY Ma-
TepUalLy U IPAKTUYECKUM 3aHATUSAM: ONPOCHI, UHAUBUIYAJIbHbBIC 33/IaHHUS.

Llenvro npomesicymounvix ammecmayuii N0 TUCUUILUIMHE SBIISIETCS OLICHKA KA4€CTBA OCBOCHUS
JTUCIUIUIMHBI 00YYarOIIUMHUCH.

- OIICHKa «OTJIMYHO» BBICTABIIACTCS CTYACHTY, eciii HaOpaHo 91 — 100 GamtoB — TeopeTuye-
CKOE COJIep:KaHHEe Kypca OCBOEHO TMOJHOCTHIO, 6€3 Mpo0esnoB, HeoOX0IMMbIE MPAKTUYECKUE HAaBBIKU
paboThl C OCBOEGHHBIM MaTepuanoMm chopmupoBaHbl. Bee mpeaycMoTpeHHbIe POrpaMMon 00y4eHUs
yueOHbIE 33aHUS BBHITIOTHEHBI, KAYECTBO MX BBIMOJIHEHHS OLIEHEHO YHCIOM 0alljioB, OJM3KUM K MaK-
cumaibHOMY. Ha sK3aMeHe CTyAeHT JeMOHCTPUPYET INTyOOKHe 3HAHUS MPEeIyCMOTPEHHOTO MPOrpam-
MOH Marepuania, yMeeT YeTKO, JIJAKOHUYHO U JIOTUYECKH MOCIEI0BATEIbHO OTBEYATh HA MOCTABICHHBIE
BOIIPOCHI;

- OIICHKA «XOPOLIO» BBICTaBIIAETCS, eclii HabpaHo 81 — 90 OanoB — TeopeTUyYecKoe coaep KaHue
Kypca OCBOEHO, HEOOXOJUMBbIE TPAKTUUECKHE HABBIKU PabOThI CPOPMUPOBAHBI, BHITOTHEHHBIE y4eO-
HBIE 33JIaHUs COJEPKAT He3HAUUTEIbHbIE OIMOKU. Ha sKk3aMeHe CTyIeHT IEMOHCTPUPYET TBEPAOE
3HAaHUSA OCHOBHOTO (MIPOTPaMMHOI0) MaTepuaia, yMeeT 4eTKO, TPaMOTHO, O€3 CYIIIECTBEHHBIX HETOU-
HOCTEH OTBEYaTh HA MIOCTABJICHHBIE BOIPOCHI.
- OIICHKA «yJIOBJIETBOPUTEIHHO» BBICTABIIAETCS, eciau HaOpaHo 61 — 80 GayjIoB — TEOpEeTHUECKOE CO-
JiepKaHue Kypca OCBOEHO He TOJHOCThIO, HEOOXOAMMBbIE NMPAKTHUECKUE HABBIKU PabOThl cHOpMUPO-
BaHbl YaCTUYHO, BBINOJIHEHHBIE YUeOHbIE 3a/laHUs cojepkaT rpyOsle ommoOku. Ha sk3ameHe cTyneHT
JIEMOHCTPUPYET 3HAHUE TOJBKO OCHOBHOI'O MaTepuana, OTBEThl COAEP)KaT HETOYHOCTH, ci1abo apry-
MEHTHPOBAaHBI, HapyILIEHa MI0CIIEI0BATENBHOCTh U3JI0KEHUS MaTepUaa;
- OLICHKa «HEYJIOBJIETBOPUTEIHHO» BBICTABIISETCS, €CIM HaOpaHO — om 36 0o 60 6annoe — TeopeTnde-
CKO€ COJIepKaHue Kypca HEe OCBOEHO, HEOOXOUMbIE MPAKTUYECKHE HaBBIKU pabOThl HE chopMUpOBa-
HbI, BBITIOJTHEHHBIE YUeOHbIE 3aJJaHUs COJlepKaT rpyOble OIMIMOKHU, JOMOJHUTENbHAsT CAaMOCTOSTeNIbHAs
paboTa HaJl MaTepHalioM Kypca HE MPHUBEJET K CYIIECTBEHHOMY IOBBILIICHUIO KauyeCTBa BBIMOJIHEHUS
yueOHBIX 3a1aHuil. Ha sx3aMeHe CTyleHT JeMOHCTPUpYeT He3HaHUE 3HAaYMTEIbHON 4acTH Mporpamm-
HOT'0 MaTepHaja, CyIleCTBeHHbIE OIIMOKHM B OTBETaX Ha BONPOCHI, HEYMEHUE OPUEHTHPOBATHCSI B Ma-
TepHale, He3HaHUE OCHOBHBIX NOHATUMN JUCLUIIINHBL.

(Canybl MpUBEEHBI C YYETOM IMTOCEHIAEMOCTH, B COOTBETCTBUHM C JieiicTByromuM Ilonoxennem o
0aJUIbHO-PEUTHHTOBOM CHCTEME OLIEHKH ycreBaeMocTH cTyAeHToB KBI'Y)

6. Memoouueckue mamepuannvl, onpeoenaruiue npoyeoypbl OUEHUBAHUA 3HAHUI, YMEHU,

HABbIKO6 U (U1) Onblma desmeabHOCmu

MaxkcumanbHas cymma (100 OansoB), HaGupaemasi CTyJJCHTOM I10 JUCLHUILIMHE BKJIIOYAET JBeE
COCTaBJISIOLIHE:

— nepeas cocmaenAwas — OLEHKa PErylsipHOCTH, CBOEBPEMEHHOCTU U KAa4yeCTBA BBINOJIHE-
HUS CTYIEHTOM y4eOHOW pa®oThl MO M3YYEHHUIO JUCLUUIUIMHBI B TEUEHHE MepHoAa M3Y4YeHUs IUCLU-
IUTMHBI (CeMecTpa, I HECKOJIIbKHX ceMecTpoB) (cymma — He Oosee 70 OamoB). bamibl, xapakrepu-
3YIOIIKE YCIIEBAEMOCTh CTYJEHTA M0 TUCIHILINHE, HAOUPAIOTCS UM B T€UEHUE BCETrO MepHoa ol0yde-
HUS 32 U3YYEHHUE OTIEIbHBIX TEM U BBIIOJHEHHE OTJCIBHBIX BHIOB paboT.

— 8mopas cocmaenAwas — OLeHKa 3HAaHUH CTyJIeHTa 10 pe3yJibTaTaM IMPOMEKYTOUHON aTTe-
ctaruu (He 6omee 30 —6anoB).

Kpurepuem orieHKH ypoBHS CPOPMHUPOBAHHOCTH KOMIIETEHIMI B paMKax y4yeOHOM AWCIUIIIN-
HBI.
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Ilenvto npomesrcymounvix ammecmayuii 10 TMCUUTUIMHE SBIISETCS OLIEHKA KauecTBa OCBOE-
HUS AUCUUITUHBI 00y4aroIUMUCS.

Kpumepuu ouyenxku kauecmea oceoenus OucyuniuHtbl

Ouenka «omauunon— om 91 0o 100 6annoe — TeOPETUYECKOE COJEPKAHNUE Kypca OCBOCHO
MOJIHOCTHI0, 0€3 MPo0esIoB, He0OXOJUMbIE TPAKTHUECKHUE HABBIKU PA0OTHI C OCBOCHHBIM MaTepHAIOM
chopmupoBanbl. Bee npexycmoTpennbie mporpaMmon o0yueHus: yueOHbIe 3a/1aHusl BbIIOJIHEHbI, Kaue-
CTBO UX BBINOJIHEHUS OL[EHEHO YHCIIOM OailioB, OJIM3KUM K MakcuMalibHOMY. Ha sk3amene cTyaeHT
JEMOHCTPHUPYET IITyOOKHE 3HAHUS IPETyCMOTPEHHOT0 MPOrpaMMOi MaTepuaa, yMeeT 4eTKO, JIaKo-
HUYHO U JIOTUYECKU TI0CIIeI0BATEILHO OTBEYATh HA MTOCTABIICHHBIE BOIIPOCHI.

Ouenka «xopouwioy — om 81 00 90 6annoe — TeOPETUYECKOE COJIEPKAHUE Kypca OCBOCHO, He-
00X0/IMMBbI€ MTPaKTUUYECKHE HaBBIKU Pa0OTHl CHOPMUPOBAHBI, BHIIOJHEHHBIEC ydeOHbIE 3aJaHUsI COIep-
JKaT He3HauUMTeIbHbIE OIMOKU. Ha sk3amMeHe cTyieHT IEMOHCTPUPYET TBEPAOE 3HAHUS OCHOBHOTO
(mporpaMMHOr0) MaTepuaiia, yMeeT YeTKO, FPaMOTHO, 0€3 CyIlIeCTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
MOCTaBJICHHBIE BOIPOCHI.

Ouenka «yooenemeopumenvroy — om 61 00 80 6annoe — TeOpeTUIECKOE COAECPKAHUE Kypca
OCBOEHO HE MOJHOCTHbIO, HEOOXOJMMbIEC MPAKTUUYECKHE HABBIKM PAaOOTHI CHOPMUPOBAHBI YACTUYHO,
BBIMIOJTHEHHBIE y4eOHbIE 3aJjaHusl colepKaT rpyobie ommOKu. Ha sk3amMeHe CTyleHT AeMOHCTpUPYET
3HaHHE TOJILKO OCHOBHOT'O MaTepuaja, OTBEThl COAEpk AT HETOYHOCTH, clabo apryMeHTHUPOBaHBI,
HapyIlleHa MOCIIeI0BaTEIbHOCTh U3JI0KEHUS MaTepuala

Ouenka «neyooenremeopumenvhoy — om 36 00 60 6a17106 — TEOPETUUECKOE COJIEPKAHUE KYP-
ca HE OCBOEHO, HEOOXOJIMMBbIE MPAKTUYECKHE HABBIKU PabOThl HE CHOPMHUPOBAHBI, BHIOJHEHHBIC
yueOHbIe 3aJ]aHus CoJepKaT TpyOble OMMOKU, JOMONHUTEIbHAS CaMOCTOsITeNbHAs paboTa HaJ MaTe-
pHaJIoM Kypca He MPUBEAET K CYIIECTBEHHOMY MOBBIIICHUIO Ka4eCTBA BHIMOIHEHHS YUeOHBIX 3aaHUA.
Ha sx3ameHe CTyleHT JEMOHCTPUPYET HE3HaHUE 3HAYUTENIbHOW 4acTH MPOrpaMMHOIO MaTepuana,
CYIIIECTBEHHBIE OIMOKH B OTBETaX Ha BOIPOCHI, HEYMEHHE OPUEHTUPOBATLCS B MaTepHale, He3HaHUe
OCHOBHBIX MOHSATUN JUCHUTIIINHBI.

TunoBsie 3amanus, obecneunBaromue Gopmupoanne kommnereHuii [IKC-2 npeacraBneHs! B

Tabmuie 7

Taonuya 7. Pe3ynomamol 0céoeHus y4eoHoil OUCUUNTIUHDBL, ROOIEHCaujue NPOGePKe

Pe3yabTaTbl 00yueHus (Ko KOM-
neTEeHINN)

HNupnkatopsl
OCTHKeHUH

OcCHOBHBIE IOKA3aTe/IH OLCH-
KH Pe3yJbTaTOB 00y4eHHsI

Buja oneHoyHoro
MaTepuaJja

ITKC - 2 Cnioco6eH npoBOAUTh
TEXHUYECKYI0 BepH(UKalumio u 00-
CITy>)KUBaHHE PHOOPOB, alIapaToB
¥ METOJIUK M3MEPEHHS U THarHOCTH-
KH KOHJICHCUPOBAHHBIX (a3 1 uX
MIOBEPXHOCTHBIX CBOWCTB, IPOLIEC-
COB ITPOXO’KICHHUS YaCTHI Uepe3
BEIIIECTBO, a TAKXK€E yIPABIATh WH-
(hopMaIMOHHBIMH CHCTEMaMHU

MKC-2.2. Cnoco-
O€H POBOANUTH
¢u3nKo-
TEXHUYECKOE 00ec-
TIeYeHHUE COBpPE-
MEHHBIX ME€TOI0B
HCCIIeIOBAHUS
KOHIACHCUPOBAHHBIX
(a3 u moBepxHO-
cTel pazjena Mex-
Ay HUMHU, TTIOBOAUTH
TEOPETUIECKHE
pacyéThbl U MOJIEITH-
POBAaHUE, BKIIIOYasd
MPOXOXKICHUE Ya-
CTHII 9Yepe3 Berle-
CTBO

3Hams: IpEeIMETHYIO 00-
JIaCTh, KATETOPHAIILHBIN arl-
napar, CTpyKTypy IUCITH-
IUIMHBI "PaguosniekTpoHu-
Ka". 3HaTh OCHOBHBLIC J0-
CTUXEHUS PAITUOIICKTPOHU-
KU Ha JaHHBIA MOMEHT U
MMOHUMATh (yHJIAMEHTAITb-
HBIC MTPUHIIUIIBL, JIKAIIHNE B
OCHOBE TIOCTPOEHUS U pabo-
THI COBPEMEHHBIX 3JICKTPOH-
HBIX YCTPOMCTB U IPUOOPOB.
Ymemuw: pazpabarbiBath mpo-
CTBIC PaINODJICKTPOHHBIC
YCTpOHCTBA, PyHKIMOHATIbHBIC
CXCEMbI [JId NPOBCACHUS U3MEPEC-
HUU, ACJIaTh PaCUCThl CXCM,
MMPpOU3BOAUTH UBMEPCHUS pa3-
JIMYHBIX (1)I/I3I/I‘I€CKI/IX rnapameT-
POB 3JIEKTPOHHBIMH IPUOOpaMu.
Brnaoems: snanuem 6a30BBIX

OLeHOYHBIE MaTepH-
QJIBI 1T CaMOCTOSI-
TENLHOW PabOoTEHI.

3amuTa 1aboparop-
HBIX paboT.

TwunoBeie TeCTOBBIE
3aJaHusl.
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KOHIICTIIINA 1 TIOHATHH (pU3H-
YeCKHX IPOIIECCOB B DJICK-
TPOHHBIX TIPHOOPAX M CXe-
Max; ymeHuem KOIIMIECTBEH-
HO OLIEHUBATh 3HAYECHHS U3-
MEpSEMBIX ITapaMETPOB CXEM.

Taxum o6pa30M, BBITTOJIHEHUEC TUIIOBBIX SaﬂaHHﬁ, IpEACTaBICHHBIX B Pasaciic 5 «O1eHoYHbIE
MaT€pHralibl AJId TEKYLIEro U p}’6C)KHOl"O KOHTPOJIA YyCII€EBAEMOCTHU H HpOMGX(YTOHHOﬁ arrecragum)
MO3BOJIUT 00ECIIEUUTE CIIOCOOHOCTD KPUTHYCCKU OLICHUBATH IpEAIaraCMbI€ BapuaHThI TIIKC-2.

7. Yuebno-memoouueckoe obecneuenue OUCUUNIUHbL

7.1. Hopmamueno-3akonooamenvHble akmul

1.I'pasxcoanckuit kooekc P@[rnekmponnwiit pecypcl///locmyn uz cnpagounoit cucmembol
«apaumy.http:www.garant express.ru.

2. Ilopman @edepanvhnbix 20Cy0apcmeeHHbIX CHAHOAPMog gbicuiezo oopazosanun. @PI'OC
03.03.02 ®uzuxa(3++)

7.2.0cnoenas numepamypa:

1. Marnetusm Ha octpue uriibl. OCHOBBI aTOMHO-CHJIOBOM M MAarHUTHO-CUJIOBOW MUKPOCKOIIHH :
monorpadus / P.b. Moprynos [u ap.].. — Tam00B : TamOoBCKuUii rOCyIapCTBEHHBIN TEXHUYE-
ckuil ynusepcutet, ObC ACB, 2018. — 186 c. — ISBN 978-5-8265-1881-6. — Tekcr : anek-
TPOHHBIH // DnekTpoHHO-6ubIMoTeyHast cucrema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/94347.html

2. MapruH [Iparton Beenenue B pusuky nosepxuoctu / Maptun [Iparton. — MikeBck : Pery-
JSpHAs U XaoTU4ecKasi IMHaMuKa, THCTUTYT KOMIIBIOTEPHBIX nUccienoBanuii, 2019. — 254 c.
— ISBN 978-5-4344-0788-5. — Tekcr : 31eKTpOHHBIH // DIeKTpOHHO-O0MbInoTeYHas cucTeMa
IPR BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/92035.html

3. Axxururona O.®., Tapacos P.B., Makaposa JI.B. Meronb! uccienoBanust 1 000pyJJ0BaHUE B
HaHOTexHoJorusx // CoBpeMeHHbIe HayyHbIe uccienoBaHus U nHHOoBauu. 2014. Ne 5. Y. 1
[DnextponnsIil pecypc]. URL: http://web.snauka.ru/issues/2014/05/34627 (nata obpaiieHus:
25.03.2019).

4. Tlorocos B.B. Beenenue B pu3uKy 3apsioBbIX U pa3MepHbIX 3¢ ¢dextoB. [ToBepxHOCTD, Kia-
CTEPBbI, HU3KOpa3MepHsble cuctemsl. - M.: DU3MATIINT, 2009. - 328 c.
www/studentlibrary.ru.

5. ®enoroB A.K. duznueckoe marepuanosenenue. Yacte 1. dusuka tBEpaoro tena [DneKTpoH-
HBII pecypc]: yuebHoe nocobue/ PenoroB A.K.— DIeKTpoH. TEKCTOBbIE JaHHbIe.— MUHCK:
Beisiimas mkoina, 2010.— 400 c.— Pexxum noctymna:
http://www.iprbookshop.ru/20161.html.— 2BC «IPRbooks»

6. Cxksopuos JI.A. JIazepHble METO/IbI AUCTAHIIMOHHOTO OOHAPYKEHUSI XUMUYECKUX COEIMHEHHH
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.— DBC «IPRbooks»

7. HuxurenkoB H.H. OcHOBBI aHaM3a MOBEPXHOCTH TBEP/BIX TE€JI METOJaMHU aTOMHON (DU3HUKH
[DnexTpoHHEIH pecypc]: yuebHoe nocobue/ HukurenkoB H.H.— DnekTpoH. TEKCTOBBIE 1aH-
Hbple.— Tomck: Tomcknuii nonmutexuuueckuii yausepcutet, 2013.— 203 c.— Pexum nocryna:
http://www.iprbookshop.ru/34691.html.— DBC «IPRbooks»

8. KozakoB A.T. ®usndeckue 0CHOBBI JJIEKTPOHHOMN CIEKTPOCKONUY 3aPsKEHHBIX TOBEPXHO-
CTE TBEPBIX TeJ [ DNeKTpoHHBIN pecypc]: MoHorpadus/ KozakoB A.T.— DieKTpoH. TEKCTO-
BbIe JaHHble.— PocTtoB-Ha-Jlony: FOxHbI penepanbubiii yausepcutet, 2009.— 408 ¢.— Pe-
xuM foctyna: http:// www.iprbookshop.ru/47183.html.— 3bC «IPRbooks»

9. TlpumeHeHUE paJMOCTIEKTPOCKOIHH Il U3yYSHUS PAJUAllMOHHBIX 1e(EeKTOB B TBEPAbIX Telax
[DnexTpoHHEIH pecypc]: yuebHO-MeToquueckoe nocooue/ B.b. I'ycesa [u ap.].— DnexTpoH.
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TEKCTOBBIC JaHHbIe.— ExarepunOypr: Ypansckuii Gpeaepanbubiii yausepcuret, ObC ACB,
2014.— 64 c.— Pexum gocryna: http://www.iprbookshop.ru/66579.html.— DbC «IPRbooks»

10. Tarapenko H.U., KpaBuenko B.®@. ABToAMUCCHOHHBIE HAHOCTPYKTYPBI U IPUOOPHI HA X OC-
HOBe. - M.: DUUIBMATJIUT, 2009. - 192 ¢. www.studentlibrary.ru

7.3. /lononnumenvnasn tumepamypa:
1. Ky3uenoB M.B. CoBpeMeHHBIE METO/IbI UCCIIEIOBAHUS IOBEPXHOCTH TBEPABIX TeJl. UHCT-T XuMuUu
tBepaoro Tena. YpO PAH. ExarepunOypr. 2010. 43 c.
2. ®u3nyecKue OCHOBBI COBPEMEHHBIX METOJIOB HCCe0BaHus oBepxHOCTU. (MIHTepHeT).
3. Bacunosckas E.W. KoHcniekT gekuuu 1mo Kypey «XuMus nmosepxHoctu». (MHTepHeT).
4. baxtu3ud P.3..Ckanup. TyHHEIbHAss MUKPOCKOIHUS — HOBBIM METOJI M3Ty4E€HHS IOBEPXHOCTU TBEP-
nbeIx Ten.bamkupckuii rocyn. yauepeuteT. CopocoBckuit 00p. sxypHai. 2000. Nell.
5. Ocmymiko U.C., Bona B..I., KapauenniesB.B.. PentrenoBckas oTosaeKkTpoHHasi CHEKTPOCKOMHUS
TBepAbIX Ted. Teopus u npaktuka. M3a-so JansHeBocTouHoro yn-ta. Bnagusoctok.2010. 42c.
6. FOnun A.A..PentrenoBckasi pOTO3IEKTPOHHAS CIEKTPOCKOMUA. Yu. MeT. mocodue. 3n-so 'OY
BIIO «KemepoBckuii rocyn. yHuB-T.» - Kemeposo. 2004.47c.
7. KanaxxokoB 3.X. u nip. U3mepenue paboTel BeIxoa 3nekTpoHa metogom Paynepa. Hanbuuk, KBI'Y.
2007.
8. 11.Bynpad, T.[emuap. CoBpeMeHHbIE METO/IBI CCIeA0BaHUS MOBepXHOCTU. M.: Mup. 1989.
2. ®enpaman JI., Maiiep JI. OcHOBBI aHaNKM3a MOBEPXHOCTU U TOHKUX IIeHOK. M.: Mup. 1989.
9. on pen. .bpurca u M.I1.Cuxa. AHanu3 noBepXHOCTH METOJIaMH OKe- U PEHTTeHOBCKOM (oTo-
3JIEKTPOHHOM cniekTpockonuu. M.: Mup. 1987.
10. ITox pen. JI.dupmaHca, /Jx.Bennuna u B.J/lenelicepa. DneKTpOHHAsI 1 HOHHASI CIIEKTPOCKOITNHI
TBepAbIX Ted. M.: Mup. 1981.
11. Kopab6nes B.B. Dnekrponnas oxe-cnekrpockonus. JIOTU. 1973.
12. Pobeprc M., Makku 1. Xumus moBepxHOCTH pasjena MeTaiui-ra3. M.: Mup. 1981.
13. I[Iparron M. Beenenue B ¢pusuky nosepxHoctu. M.-Mxesck. Mup. 1979.
14. 3enrymn O. @uznka nosepxHoctu. M.: Mup. 1990.
15. Ipmman C. HayuHble OCHOBBI BAKYyMHOHM TeXHUKH. M.:Mup. 1964.
16. ITox pen Jxaiisanesaiis T. u Bancenosa P. HoBoe B uccnenoBanuu noBepxXHOCTH TBEPIOTO Tena, 1
u 2 kHuru. M.: Mup. 1977.
17.Komono C.A. HTerpanbHas BTOpUYHO-3J1EKTPOHHAs ciekTpockonus. JI., u3a. Jlenunrpaackoro
yHuBepcuteTa, 1980.
18. ITox pexn. boposckoro U.b. OnexTponHas cnekrpockonusa. M.: Mup. 1971.
19. lllynsman A.P., ®puapuxos C.A. BTopuuHO-3MUCCHOHHBIE METO/BI UCCIEA0BAHNS TBEPIOTO TeE-
na. M.: Hayka. 1977.
20. Iapes b.M. KonraktHas pazHocts noreHuanos. M.:.I'UTTJI. 1956.
21. KanaxoxoB 3.X. u 1p. U3mepenue paboTsl BeIxoa 3neKTpoHa Metoqom Paynepa. Hanbuuk,
KBI'Y. 2007.
22. ®puapuxoB C.A., MoBauH C.M. ®usnueckue 0CHOBBI AIEKTPOHHON TeXHUKHU. M.: Bricias mko-
na. 1982.
23. Ilox pen. Pam6uan H.I'. Cnextpockonus u nudpakius 1eKTPOHOB MPU UCCIEIOBAHUN TTOBEPX-
HOCTH TBepAbIX Tel, | u 2 kuuru. M.: Mup. 1977.

24. U6parumoB X.U., KoponbkoB B.A. Pa6oTa BbIx0oaa 351eKTpoHa B (PU3MKO-XMMHUYECKHX HCCIIe10Ba-
Husax. M.: (UHTEPMET MHXWHWPUHI ». 2002.

7.4. Ilepuoouueckue uzoanus

Kypuanst PAH: XKT®, XKXIOT®, [T, [ToBepxHocts, Ycnexu ®H u T.4.
7.5. Humepnem-pecypcoi
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Ilpu u3yuenuu oucyunaunvt «Cospemennsvie Memoovl Ucciedo8anue noBePXHoOCmu» 00y-
uaruueca oodecneyensvt 00cmynom (yOaaeHHwlii 00Cmyn) K pecypcam:

- oﬁmue unqbopmauuonnbte, CnpaesovuHble U ROUCKO6blE:

1. CnpaBounas npaBoBas cuctema «l apant».URL://www.garant.ru.

2. CnpaBouHas npaBoBas cuctema «l apan».URL:http://www.consultant/ru

3.Marepuainsl caiita www.wikipedia.org

- K CO8peMEHHbIM NPOPecuoHoNbHbIM OA3aM 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
CoBpeMeHHbBIE METOIbI
http://www.yl0k.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
KoncynpTant crynenta — www.studentlibrary.ru

JJIeKTPOHHBbIE PeCypPChI:
IlepeyeHb aKTyaJbHBIX 3JIEKTPOHHBIX HHPOPMAIIHOHHBIX 023 JAHHBIX,
K KOTOPbIM o0ecnedeH goctyn noab3oBarenasam KbBI'Y (2023-2024 yu.r.)

Ne Haumeno- KpaTkas xapaktepucruka Anpec HanmenoBanue opranu- YcaoBus
n/ BaHHE JJIeK- caiTa 3allMU-BJIA/Ae/IblA; PeK- a0cTyna
n TPOHHO-TO BHU3HTHI 10T0OBOpPa
pecypca
1. Hayunas OnekTp. OMOIMOTEKa HAYYHBIX http://elibr 000 «H2b» [MomHbIit
JIeKTPOHHAsL | myOnukanwmii - okosro 4000 uHO- ary.ru JInnensnonHoe cornarie- JIOCTYI
oubamuoTeKa cTpanHbIX U 3900 oTeyecTBEHHBIX Hue Nel4830 ot
(H9B PO®H) | nHayyHbIX )KypHAIOB, pedepats 01.08.2014r.
myoaukarmi 20 TeIC. )KypHAJIOB, a Beccpounoe
Takxe onucanus 1,5 MiH. 3apy-
0EXHBIX U POCCHHCKHX JHCCepTa-
uuif; 2800 pocc. KypHaIOB Ha
0e3B03ME3/1HOM OCHOBE
2. IBC «Kon- 13800 u3nanmii no BceMm o6ma- http:/www | OOO «KoHcynbTaHT CcTY- IMonHbIi
CYJbTAHT CTy- | CTSIM 3HaHWH, BKJIIOYaeT Ooiiee .studmedli JIEHTa Jocty (pe-
AeHTa» geM 12000 yueOHUKOB 1 y4eOHBIX b.ru (r. Mocksa) THCTpALUs
nioco6wii st BO u CIIO, 864 http://www Horosop Ne750KC/07- o IP-
HaMMEHOBaHUH XypHaNoB u 917 .medcolleg 2022 agpecam
MOHOTpa(Hi. elib.ru 071 26.09.2022 r. KBI'Y)
Axtusen 10 30.09.2023r.
3. «INeKTPOH- Kosexms «Menununa (BO) http:/www |  OOO «Ilosnurexpecype» IMonHbrit
Hast onomore- | [DOTAP-Menua. Books in Eng- .studmedli (r. Mocksa) nmoctyt (pe-
KA TeXHH4Ye- lish (kHUTH HA AaHTTHHACKOM 53bI- b.ru Horosop Ne849KC/03- TUCTpalus
CKOTr'0 BY32)» Ke)» 2023 o IP-
(OBC «Kon- or 11.04.2023 r. azpecam
CYJIb-TAHT AxruseH 10 19.04.2024r. KBI'Y)
CTYAEHTa»)



http://www.wikipedia.org/
http://www.studentlibrary.ru/
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http://www.studmedlib.ru/
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4, 93BC «Jlaub» | DJIEKTPOHHBIC BEPCHH KHUT Be- https://e.la 000 «OBbC JIAHDb» (r. ITosnHpIit
IYIIUX W30aTeIbCTB YICOHOH 1 nbook.com Cankr-IletepOypr) nmocTyt (pe-
Hay4YHOH InuTepaTypsl (B TOM / Jorosop Ne41EIT/223 THCTpaLus
YHCIIe YHUBEPCUTETCKUX U3/a- ot 14.02.2023 1. o IP-
TENBCTB), TAK U HJICKTPOHHBIC AxruBeH 10 15.02.2024r. aapecaMm
BEPCUM NIEPUOJUYECKUX U3AaHUN KBI'Y)
0 Pa3INYHBIM 00TACTSIM 3HAHHUM.
5. Hannonajb- OOBbeAMHEHHBIN AIIEKTPOHHBINA https://rusn | ®I'BY «Poccuiickas rocy- Hocrym ¢
Hasl YJIEKTPOH- | KaTajor (POHIOB POCCHUIICKHUX eb.ru/ JapCTBeHHAs! OMOIMOTEKa» | HIEKTPOHHO-
Has OubamoTe- | OHMONMMOTEK, ComepIKaIIHit Jorosop TO YHTAIlb-
ka PI'b 4 331 542 3nmeKTpOHHBIX JTOKY- Nel01/HOB/1666-1 oT HOTO 3aj1a
MEHTOB 00pa30BaTEIBHOTO U 10.09.2020r. OoubmmoTexn
Hay4yHOTO XapakTepa 110 pa3jind- Beccpounslit KBI'Y
HBIM OTPAacysIM 3HaHUH
6. 3BC 107831 myOnuKkaIui, B T.49.: http://iprbo | OO0 «Aii [Tu Dp Menna» TTonubri
«IPSMART» | 19071 — yueOHBIX n3nanuit, 6746 | okshop.ru/ (r. MockBa) Joctym (pe-
— Hay4HbIX n3ganui, 700 Komek- Jorosop Ne75/EI1-223 TUCTpauus
i, 343 xxypHana BAK, 2085 oT 23.03.2023 r. no IP-
ayIHON3TaHUH. Axtusen 10 02.04.2024r. agpecaMm
KBI'Y)
7. 3BC TemaTtuueckas komiekuus «Pyc- http://iprbo | OO0 «Aii [Tu Dp Menna» TTomubri
«IPSMART» | ckuif 36K KaK HHOCTPAHHBIN okshop.ru/ (r. MockBa) Joctym (pe-
(0P PKHN) U3 narenbckue KOJUIEKITUN: http://www | dorosop Nel42/EII-223 TUCTpaLus
«3naToyct»; «PyCCKHUiA S3BIK. .ros-edu.ru/ ot 18.05.2023 1. o IP-
Kypcwmy; «Pycckuit s316» (Kypebt CPOK IIPENOCTABJICHUS azpecam
YMK «Pycckuil I3bIK CETOAHSD - JIMLIEH3UU: KBI'Y)
6 KHHAT) ¢ 01.06.2023 o
01.06.2024
8. | OBC «lOpaiit» | DnekTpoHHBIE Bepcun yueOHoH u | https://urait | OOO «DnexTpoHHOE U3Aa- [TonHbrit
aas CITO Hay4HOU JIUTEepaTypbl U3/1a- ru/ tenpetBo FOPAWIT (r. noctym (pe-
tenbeTB «tOpaii» qa CITO u Mockga) TUCTpanus
3JIEKTPOHHBIE BEPCUHU MTEPUOIH- Horosop Ne305/EIT-223 o [P-
YECKMX U3JIaHUM 10 Pa3IMYHbIM O127.10.2022 1. ajgpecam
00J1aCTsIM 3HAHUH. Axtused 10 31.10.2023 KBI'Y)
9. | 9BC «lOpaiit» | Onexkrponnsie Bepcun 8000 https://urait | OOO «3neKTpoHHOE U3/a- [TomHbIi
nast BO HaUMEHOBaHUN y4eOHOH U Hayd- ru/ tenpetBo FOPAWIT (r. noctym (pe-
HOI1 IMTepaTypbl U3JaTEILCTB Mockga) TUCTpanus
«Opaiit» g BO 1 25neKTpoHHBIE Jorosop Ned4/EIT-223 o 1P-
BEPCUU NIEPUOJUYECKUX U3IAHUN Ot 16.02.2023 r. agpecaMm
IO PA3IMYHBIM OONACTSIM 3HAHHH. Axtusen ¢ 01.03.2023 r. KBI'Y)
1o 29.02.2024 1.
10.| Polpred.com. | O630p CMU Poccuu u 3apyde- http://polpr 00O «Ilonmpex crpa- Joctyn mo
HoBoctu. O6- | bs. [ToyHBIE TEKCTHI + aHATHUTH- ed.com BOYHHKN» IP-anpecam
3o0p CMU. ka u3 600 u3manuii mo 53 orpac- Be3Bo3mesnno (6e3 odu- KBI'yY
Poccus u 3apy- | mim [HATBHOTO JOTOBOPA)
0exKbe
11. Ilpe3ugent- Bonee 500 000 snexTpOHHBIX http://www OI'BY «IIpe3unentckas ABTOpHU30-
ckast 0n6,1Mo- | NOKyMeHTOB o ucropuu Oteue- .prlib.ru 6ubimorexa uM. b.H. BaHHBIN
Texka uM. B.H. | cTBa, poccuiickoii rocyaapcTBeH- Enbrunay (r. CaHkT- JOCTYII U3
Eabunna HOCTH, PYCCKOMY SI3bIKY U IIPaBYy [MetepOypr) O6nbIMOoTEKN
Cornamenue ot (ayn. Nell5,
15.11.2016r. 214)
Beccpounsrit

- KPOMB moeo oﬁyuammuec;l MO2ym 60CROJI1b306aMbCA npod)eccuouaﬂbubmu ROUCKOBbl-
MU cucmemamu.
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Bo ucnonnenne ®I'OC BO 3++ m.m. 4.3.2 «Opranusanus 10/KHA ObITH o0ecrnevyeHa He-
00X0IMMBIM KOMILIEKTOM JIMIIEH3NOHHOT0 U CBOOOIHO PACIPOCTPAHSIEMOT0 IIPOrPAMMHOI0
o0ecreyeHusi, B TOM YHCJIe 0Te4YeCTBEHHOI0 NMPOU3BOACTBA (COCTAB ONpee/sieTcss B padounx
MporpamMMax M CHUIUINH (MOyJieil) U MOAJIesKUT 00OHOBJIEHUIO ITPU HE00XO0UMOCTH. ) HUKE
NMPHUBe/IEH CIUCOK MPOrPaMMHOro odecriedeHus isi BKIKOYeHHsI B padoune NporpaMMbl TUCIU-

TUIMH:
3apy0esxknoe unensuonnoe IO
Ne Tpoussonn- HaumenoBanue Komwmenra- JHLEH3UH
TeJlb pun
1 MSAcademic | Office 365 ProPlusEdu ShrdSvr ALNG HY>KHO BCEMY ——
' EES SubsVL MVL PerUsr A Faculty EES KbI'Y
MSAcademic Office 365 ProPlusEdu ShrdSvr ALNG HYIKHO BoeMy
2. SubsVL MVL PerUsr STUUseBnft Student JIMIIEH3US
EES EES KbIr'y
3 MSAcademic | Core CALClient Access License ALNG HYXXHO BCEMY E——
] EES LicSAPk MVL DvcCAL A Faculty EES KBI'Y
WINEDUperDVC ALNG UpgrdSAPk MVL
4 MSAcademic | A Faculty EES (KopnoparuBHas noJmnucka Ha | HY>KHO BCEMY ——
' EES npoaykTel Windows onepainoHHas cuctemMa u KbI'Y
odwuc)
SOLIDWORKS EDU Edition 2020-2021
5. SolidWorks | Network - 200 Users Sub Service Renewal - 1 HACu/] JIMLIEH3USI
Year
Statistica Ultimate Academic for Windows 13 NACHU/,
6 StatSoft Russian/13 English na 500 nons3oBareneit NouM, E——
) JlokanbHas Bepcus (Named User) ['ogoBas NNDuP,
JIMLICH3US KUTD
7. Mathﬁ‘flismu TAH-25 NOuM HIeH3 S
. . NN2uP (pa-
8. Embarcadero RAD Stgdlo .A.rChItGCt Concurrep t 60T:E?C 62(11221— JIULIEH3UI
AcademicEdition 1 Year Term License
MU JTaHHBIX )
AdobeCreativ Adobe Creative C!oud for‘Tea‘ms — All Apps.
9. Cloud Jlunen3uun Education Dev1cevhcense TSt 00- KbI'Y JTULEH3US
pa3oBaTeNbHBIX OpraHu3aui
10 Sketchup SketchUp Pro 2020 - License for Education -- Iiﬁ)g:i}gi? ——
) LAB for 1 year.
BaHUE)
1 PTC Mathcad Education - University Edition Sub- NNSuP u —
' scription (50 pack) NduM
12. | Chaos Group | Vray educational license NACu/] JULEH3US
13, Chaos Soft- | Corona Renderer O6pa3oBaTens- MACH]I JR—
ware Ltd. Hasl/CTyJIeHUYeCKast TUICH3US
SMART ITenarorunue-
14. | Technologies | SMART Notebook . JTULEH3US
CKU KOJITEX
ULC
NACU/,
15. Corel CorelDRAW Graphics Suite gl(/ll);plz/l&, JIALICH3US
KUTD
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Ne Hpoussonn- HaumenoBanue Kommenra- JHLEH3UH
TeJb puu
16. ABBYY ABBYY FineReader KbI'y JINLIEH3USI
17. Autodesk JINLIEH3USI
18. 3DMax JINLEH3UI
3apyoexknoe 110 (cBo00aHO pacnpocTpaHsieMoe)
Ne Tpousso- HaumenoBanue KommenTapumn JHLEH3UH
AUTEb
1. Web Browser - Firefox KBI'Y becrinatao
2. AtomEditor K1UTud becrinatao
3. Python SI3BIK TpOrpaMMUPOBAHUS becniiatHo
cBO0OOIHASI UHTETPUPOBAHHAS
4. IBM Eclipse CPe/Ia paspaboTKi MOJYIIbHBIX becmiatno
KpoccraThOpMEHHBIX TPUIIO-
JKEHUU
®upma Sun
5. Microsys- | Apache OpenOffice Amnarnor Microsoft Office becrmuiatno
tems
Poccuniickoe imnensuonsoro IO
Ne Tpousso- HaumeHoBaHue KommenTapuu JHULEH3UH
AUTEb
Kaspersky Endpoint Security ans 6uszneca
— Cranmaprasiii Russian Edition. 1500-
L Kaspersky 2499 NodF; 1 year Educational Renewal HyskHo Beemy KbI'Y: | muiersms
License
Dr.Web Desktop Security Suite Kom-
2. DrWeb IJIeKCHas 3amuTa + LienTp ynpasnenus Hy»kHO BceMy KBI'Y JTULIEH3HS
Ha 12 mec., 200 I1K, nponnenue
VYuebnsiit Kommiexkr Komnac-3D. Ilpoek-
3. AcKOH TUPOBAHUE U KOHCTPYUPOBAHUE B MAIlIU- NACu/l JULEH3UsA
HOCTPOEHHH, JINLICH3HSL.
4. Antumiaruat BY3 yiggfégg;m JULICH3US
IIpaBo Ha UCTIOIB30BAHUE C JIULCH3UEN
5. I'PAH/I- | Ha ogHO pabouee mecto: IIK 'PAH/I- NACu/l JIATIEH3US
Cwmera Cwmera 2021 dueni-Bepcust
Peruon: Pecniy6nnka Kabapauno-
bankapckas TEP-2001 B pen. 2009r. Pec-
6. I'PAH/I- r[y6J11/1113<a Ka6apL[HHo-EanII)<apc1<a;1 MACH]T HHHEH3HA
Cwmera (nb104070/07.09.11r.) OcHOBHOE MECTO
Peruon: Pecniy6ninka Kabapauno-
bankapckas TEP-2001 B pen. 2009r. Pec-
7. ny6nuka Kabapauno-bankapckas NACu/l JIULEH3Us
I'PAH/I- | (nb104070/07.09.11r.) [lonomHuTeasHOE
Cwmera MECTO
[IpaBa Ha mporpamMmHOe obecrieueHue
8. Project Expert 7 Tutorial 16 yueOnbIx NIoud JTULEH3US

MECT

Poccuiickoe I1O (cB00G0oaHO pacnpocTpaHsiemoe)
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IIpounssoan- Cpoku Jmn-
Ne P A HaumeHoBaHue KommenTapuu P
TeJlb LeH3HH
StarForce JUISL IPOCMOTPA JIEK
Technologies, . P p
1. Poces Foxit PDF Reader TPOHHBIX JOKYMEHTOB | becniatHo
’ B ctanaapte PDF
MockBa
2. Poccus 7zip apXuBaToOp becniiatHo
[Ipumeuanue:

1) MOHO JTOTIOJIHUTENILHO BKIIIOYAaTh HE00X0AMMOE, CBOOOIHO pacripoctpansemoe, [10 He yka-
3aHHOE B CITHCKE;

2) MoxHno Hamucatb [10, KoTopoe yke YyCTaHOBJICHO U He TpeOyeT MPOUICHUS JIUICH3UH (TI0CTO-
STHHOE);

3) B xomMMeHTapusax ykas3aHo Ui KakuX nojapasnenenuii npeanasnaueHo [10 (cormacHo 3asBkam
Ha nproopeTenue). Ho mpu 3ToM, ecii ecTh HE0OXO0AUMOCTh UX TOXKE MOXKHO yKa3aTh B CBOMX
PIT/I.

4) VYkazaHHbIC B CUCKE JIMIICH3UH MPOJIEBAIOTCS €KETOTHO.

7.5. Memoouueckue yKazanus no npo6eodeHuI0 pPa3iudHuIX y4eOHbIX 3aHAmMUIll, K Kypcoeomy
NPOEKMUPOBAHUIO U OPY2UM 8UOAM CAMOCHIOAMENbHOU PAOOMbL.

Y4yeOHast paboTa 1Mo JUCIHUIUIMHE COCTOUT U3 KOHTAKTHOW pa0OTHI (JICKIIUHU, TPAKTUICCKHUE 3a-
HSTHS) ¥ CaMOCTOATENbHON paboThl. Jlo1si KOHTAaKTHOH yueOHOM paboThl B 001eM o0beMe BpeMeHH,
OTBEJIEHHOM JUIsl U3Y4YEeHUs JUCLUIUIMHBI, cocTaBiseT 51 % (B TOM uMcie JEKUMOHHBIX 3aHATHH —
30,6%, mpaktuueckux 3aHsatuil — 20,4%), gons camocTtosiTenbHOM pabotel — 49 %. CooTHolIeHHE
JIEKIMOHHBIX, CEMUHAPCKUX, JIAOOPATOPHBIX M MPAKTUYECKUX 3aHATHI K 00LIeMy KOJIMYECTBY 4acoB
cooTBeTcTBYeT yuyeOHoMy miany Hampasnenust 38.03.01 — DxkoHomuka, npopuinb «PUHAHCH U Kpe-
AT

JI71s1 TOATOTOBKM K MPAKTUYECKUM 3aHSITHSIM HEOOXOJIMMO PacCMOTPETh KOHTPOJIbHBIE BOIPO-
Cbl, IPY HEOOXOAUMOCTH O0PATUTHCS K PEKOMEHIYEMOH JIUTEPaType, 3alUCaTh HEMOHATHBIE MOMEHTBI
B BOIpOcCax Ui ySICHEHUS UX Ha MPEICTOSIIEM 3aHATHH.

Memoouueckue pekomenoayuu no usy4eHur0 OUCYUNIUHbL

[Ipuctynast K U3y4eHUIO AUCHUILINHBI, 00ydaromeMycs HE0OX0AMMO O3HAKOMHUTHCS C TEMaTH-
YECKUM IIJITAHOM 3aHSATUH, CIUCKOM PEKOMEHJIOBaHHOW yuyeOHoM sureparypbl. Ciaenyer ySaCHUTH IO-
CJIEIOBATEIbHOCTD BBINIOJHEHUS UHMBUIYaIbHBIX YU€OHBIX 3a/laHUl, 3aHECTU B CBOIO pabouyro TeT-
paab TeMbl U CPOKU MPOBEJCHHS CEMUHAPOB, HAMMCAHUs y4eOHBIX U TBOpUeckux padot. [Ipu nzyde-
HUU JUCIHUIUIMHBI OOyYarolivecs BBIMOJNHSIOT CIEAYIOIIUE 3a/laHus: HU3Y4aloT PEKOMEHIOBaHHYIO
y4eOHYI0 U HAyYHYIO JIUTE€PATypy; MUIIYT KOHTPOJIbHBIE PaOOTHI, TOTOBAT JOKJIAIAbl U COOOLICHUS K
MPAKTUYECKUM 3aHSATHUSAM; BBIIOJHSAIOT CAMOCTOATEIbHBIE TBOPUYECKHE PabOThI, y4acTBYIOT B BBINOJ-
HEHUU MPAKTUYECKUX 3aJjaHuil. YPOBEeHb U INIyOWHA YCBOCHHS ITUCHUIUIMHBI 3aBUCAT OT aKTUBHOM U
CUCTEMAaTUYECKOM paboThl Ha JIEKLUAX, U3YUEHHs] PEKOMEHIOBAaHHON JINTEPATyphl, BBIMOIHEHHS KOH-
TPOJIBHBIX TUCHbMEHHBIX 3aJaHHUH

Kypc uzydaercs Ha nekumsix, cCeMUHaApax, IpU CaMOCTOSTEIbHOM M MHAMBUAYaJIbHON paboTte
oOyuarontuxcs. OOyyaronuiicss Juisi MOJHOTO OCBOCHUS MaTepuaa J0JDKEH He MPOMYCKaTh 3aHATHS U
aKTHBHO y4acTBOBaTh B y4eOHOM mpoliecce. JIeKIny BKIIOYaIOT BCE TEMbl U OCHOBHBIE BOIIPOCHI TEO-
pPHUH U MIPAKTUKU cTpaxoBaHus. s MakcuManbHOM 3(pPEeKTUBHOCTH U3yUEHHS] HEOOXOUMO MOCTOS H-
HO BECTH KOHCHEKT JIeKIUH, 3HaTh PEKOMEHAYEMYIO IpENo/aBaTeieM JIUTEepaTypy, MO3BOJSIONIYIO
JOTIOTHUTD 3HAHMSI U JyYIlle IOJTOTOBUTHCS K CEMUHAPCKUM 3aHATHSM.

B cooTBeTcTBHM ¢ y4yeOHBIM IJIAHOM Ha Ka)XAyl0 TEMY BBIJIEICHO HEOOXOIMMOE KOJIMYECTBO
YacoB MPAKTUYECKUX 3aHSTHUM, KOTOPbIE MPOBOASTCS B COOTBETCTBUHU C BOIIPOCAMH, PEKOMEHI0BaH-
HBIMHU K M3YYEHHUIO MO OmpesesieHHbIM TeMaM. O0ydaromuecs TOJKHBI PEryIspHO FOTOBUTHCS K ce-
MUHAPCKUM 3aHATUSM U y4aCTBOBATh B 00CYKIEHUH BOMPOCOB. [Ipy MOArOTOBKE K 3aHATHUSM CIIETyeT
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PYKOBOJICTBOBAThCS KOHCIIEKTOM JIEKIIMA W PEKOMEHIOBAHHOW JUTEparypoud. TeMaTuyecKui IjiaH
TUCIUIUIMHBI, Y4eO0HO-METOMYECKUE MaTepualbl, a TAaKKe CIHCOK PEKOMEHJIOBAaHHOW JUTEPaTyphl
IpUBEICHBI B paboyeil mporpamme

B xoze uzydeHus AUCHUIUIMHBI O0yYaroluiics UMeeT BO3MOKHOCTh MOATOTOBUTE pedepar 1o
BbIOpaHHOW M3 NpeasioskeHHOro B Paboueli mporpamme cnucka Teme. BeIcTymiieHue ¢ JOKJIaaoM 1o
pedepary B rpymnme npoBoguTcs B (GopMe Ipe3eHTalUH C UCIIOJIb30BAaHUEM MYJIbTUMEIUHHON TeXHU-
KH.

Memoouueckue pekomenoayuu npu padome Ha0 KOHCNEKMOM 60 8pems NPOBeOeHUs 1eKUUU

B nporecce neKIMOHHBIX 3aHIATHI 11€1eCO00pa3HO KOHCIIEKTHPOBATh yueOHbIil Matepuain. s
3TOr0 HMCTONB3YIOTCS OOIIKME U YTBEPAMBIIKECS B MPAKTUKE MpaBUiIa, U MPUEMbl KOHCIIEKTUPOBAHUS
JIEKIIAH:

KoHcnektupoBanue JNeKUUA BEAETCS B CHEUMAIbHO OTBEICHHOW ISl 3TOTO TETPAIH, KaX bl
JIUCT KOTOPOU JOJIKEH UMETh I0JIsI, HA KOTOPBIX JI€JAI0TCS TIOMETKH U3 PEKOMEHI0BAHHOU JINTEpATYy-
PBI, TOTIOTHSIOLINE MaTepHall MPOCIyIIaHHON JIEKIMH, a TaK)Ke MOJUYEePKUBAIOIINE 0COOYI0 BaXKHOCTD
TEX WIM UHBIX TEOPETUYECKUX MOJIOKEHUH.

[lenecooOpa3Ho 3aMUCHIBATh TEMY U IIJIaH JICKIHA, PEKOMEHIyeMYI0 JINTepaTypy K Teme. 3amnu-
CH PA3/ENIOB JIEKIMH JIOJKHBI UMETh 3aroJIOBKH, MOJ3aroJOBKU, KpacHble CTPOKHU. i BBIIACICHHS
pa3zienoB, BBHIBOJAOB, ONPEIEICHUN, OCHOBHBIX M€ MOHO MCIOJb30BaTh LIBETHBIC KapaHAAId U
dbaomacTepsl.

HazpanHble B JIEKIIMM CCHUTKU HA TIEPBOMCTOYHUKU HAJ0 MOMETUTH HA IMOJSIX, YTOOBI MpHU ca-
MOCTOSITEJIbHON paboTe HAWTHU M BOHCATh UX. B KOHCHEKTE JOCIOBHO 3aMHUCBIBAIOTCS OMpEACTICHUs
MOHSTHM, KaTeropuil v 3aKkoHOB. OcCTanbHOE JOJKHO OBITH 3aMHCaHO CBOMMH CIIOBAMHU.

Kaxxnomy cTyneHTy HEoOXOoAMMO BBIpabOTaTh U HMCMHOJIB30BaTh JIOMYCTHUMbIE COKpAIICHUS
HauboJsee pacIpoCTPAaHEHHBIX TEPMUHOB U MOHSATHI.

Memoouueckue pekomenoayuu no n0020Mo6Ke K NPAKMU4eCKuM 3aHAMUAM

[IpakTHueckue (CeMHUHApPCKUE) 3aHATHS — COCTaBHAas 4acTh Y4eOHOTo MpoIlecca, TPyHIoBas
dbopMa 3aHATUN TIpU aKTUBHOM Yy4acTUH CTYAEHTOB. IIpakThueckue 3aHATHUS CIIOCOOCTBYIOT YIiyo-
JICHHOMY M3y4eHUIO0 HauOollee CIOXKHBIX MPOOJIeM HAyKHU M CIIy>KaT OCHOBHOHM (hopMo# MmojaBeneHus
UTOTOB CAaMOCTOSITEIbHON paboThl oOydaromuxcs. Llenpio mpakTHUYecKuX 3aHSATUH SIBISETCS Yriyose-
HUE U 33aKpeIJICHHE TEOPETUUECKUX 3HAHUH, MOJyUYEHHBIX 00yJarolIMMUCS Ha JIEKIUAX U B MPOIEcce
CaMOCTOSITENILHOTO M3Y4EHHUs Y4eOHOTo MaTepuaina, a, cjaeloBaTelIbHO, (POPMUPOBAHKE Y HUX OIpe/ie-
JIEHHBIX YMEHUHN U HABBIKOB.

B xozme mMoAroTOBKH K CEMHUHAPCKOMY 3aHITHIO HEOOXOJUMO MPOYUTATh KOHCIEKT JIEKIIHH,
U3YYUTh OCHOBHYIO JIUTEPATYPY, O3HAKOMUTHCS C JOTOJHUTEIBLHON JIUTEPATYPOM, BBIIIOJIHUTD BbIJJAH-
HbI€ TIperojiaBareyieM MpakTHdeckue 3aaanus. [Ipy 3ToM ydecTh peKOMeHJaluu MpenojaaBaTess U
TpeboBaHus mporpamMmbl. J[opabaTeiBaTh CBOM KOHCIEKT JIEKIIMH, JIeiasi B HEM COOTBETCTBYIOIIUE 3a-
MIACH U3 JINTEPATYpPHI.

XKenaTenbHO MpHU MOJATOTOBKE K MPAKTUYECKUM 3aHATUAM IO JTUCLHMIUIMHE OJHOBPEMEHHO HUC-
M0JIb30BaTh HECKOJIbKO HCTOYHUKOB, PACKPBIBAIOIIUX 33JaHHBIE BOIPOCHI.

Ha mpakTudeckux 3aHATHSIX 00yYaromiuecs y4daTcs TPaMOTHO HM3JaraTh MpoOJieMbl, CBOOOTHO
BBICKA3bIBATh CBOM MBICIH M CYXKIEHHUS, PacCMaTPUBAIOT CHUTYAllMH, CIOCOOCTBYIOIIHME PA3BUTHUIO
npoecCHOHANBFHON KOMIETEeHTHOCTH. ClelyeT MMeTh B BHJy, YTO MOATOTOBKA K MPaKTHUYECKOMY
3aHITHIO 3aBUCHUT OT ()OPMBI, MECTa MPOBEACHUS CEMHUHAPA, KOHKPETHBIX 3aJlaHU U TOPYYCHUH. DTO
MOXET OBITh HaIlMCaHME JAO0KJaa, 3cce, pedepara (¢ MOCIEqYIOMHUM UX 00CYXKAEHUEM), KOJUIOKBUYM.

Memoouueckue pekomenoayuu no OPaHU3AUUU CAMOCHIOAMENbHOU padomul

CamocrosiTenbHast paboTa 00yJaromMUXCs - CIIOCO0 aKTHBHOTO, IEJICHAINIPABICHHOTO Mpruodpe-
TEHUS CTYJCHTOM HOBBIX JJISI HETO 3HAHWNA U YMEHUU 0e3 HEMOCPEJCTBEHHOTO Y4acTHs B 3TOM IIPO-
recca npemnoasareneil. [IoBbleHne poau caMoCTOATEIHHON pabOThl 00YJaIOIUXCs IPU TPOBEACHUT
pa3IMYHBIX BUJOB YI€OHBIX 3aHSATUH TPEINOaraer:

—  ONTHUMHU3AIMIO METOJOB OOYYEHHS, BHEIPECHHE B y4EOHBIN MPOIECC HOBBIX TEXHOJIOTHIA
0o0yueHUs, MOBBIMIAIONINX MPOU3BOAUTEIHLHOCTh TpPyAa TMperojaaBaress, aKTUBHOE HCIOJb30BaHUE
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MH(OPMALIMOHHBIX TEXHOJOTUH, MO3BOJISIONIMX OOyJaromeMmycs B yJoOHOe Ji HEro BpeMsi OCBau-
BaTh y4eOHBII MaTepHalt;

—  IIHMPOKOE BHEIPEHHE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHMS,;

—  COBEpIICHCTBOBAHWE METOAMKU MPOBEICHHS MPAKTUK W HAYYHO-HCCIIEOBATEIHCKON pa-
00ThI 00yJaroIMXCsl, TOCKOJIbKY MMEHHO 3TH BUJbI yUeOHOU paboThl B MEPBYIO OYEPEH TOTOBIT 00Y-
YaIOMIMXCS K CAMOCTOSITEIIbHOMY BBIMOTHEHHUIO MPOGECCHOHANTBHBIX 3a71a4;

—  MOJIEPHM3AIUIO CHUCTEMbl KypCOBOTO W AMIUIOMHOIO MPOEKTUPOBAHMS, KOTOpas AOHKHA
MOBBILIATH POJIb CTYACHTA B [1000pe MaTepuaa, MOUCKe IyTei pelieHus 3a1ad.

CamocrosTenbHast paboTa IPUBOJUT CTYIEHTA K MOJYYEHUIO HOBOT'O 3HAHUS, YIIOPAIOUEHUIO U
YIIIyOJICHUIO MUMEIOIUXCS 3HAaHUHM, (POPMUPOBAHUIO Y HETO MPOPECCHOHATBHBIX HABBIKOB U YMEHHUU.
CamocTtosTenbHas paboTa BBIMOIHSIET P QYHKIIHN:

—  Pa3BUBAIOILIYIO;

—  uHbOPMaIMOHHO-00yYaIOIIYIO;

—  OPUEHTHUPYIOIIYIO U CTUMYIUPYIOIIYIO;

—  BOCHHTHIBAIOIILYIO;

—  HUCCIIEZIOBATEIbCKYIO.

B pamkax kypca BBHIIOJTHSIIOTCS CIEAYIONINE BUABI CAMOCTOSITEILHON pabOThI:

1. Tlpopabotka yue6HOro MaTepuaia (1o KOHCIIEKTaM, y4eOHOI 1 HaydyHOU TUTEparType);

2. BeinonHeHne pa3HOYPOBHEBBIX 3a/1a4 U 3a/1aHUK;

3. Pabota c TecTamu U BOIIPOCaMH JIJIsl CAMOITPOBEPKU;

4. BbINOIHEHHE UTOTOBOM KOHTPOJIBHOM PabOTHI.

CryneHTamM peKOMEHAyeTCs C CaMOro Hauajaa OCBOEHHUs Kypca paboTaTh € JIMUTEpaTypoil u
npeyiaraeMbIMU 3a/IaHusIMU B (hOpMe MOJTOTOBKH K OYepeAHOMY ayJuTOpHOMY 3aHATHIO. [Ipu aTOoM
aKTYaJIM3UPYIOTCS MUMEIOIIMECs 3HaHMA, a TaKXkKe co3jaercs 0a3a A yCBOEHHsI HOBOI'O MaTepuaa,
BO3HHUKAIOT BOIIPOCHI, OTBETHI HA KOTOPbIE CTYACHT MOIYYaeT B ayJUTOPUH.

Heo6Xx0oauMo OTMETHTH, YTO HEKOTOpPHIE 3aJjaHUs JUIsl CaMOCTOSITENbHOM paboThl MO KypCy
UMEIOT ONpeeTeHHyI0 crieuduKy. IIpu ocBoeHNN Kypca CTYAEHT MOXKET MOJIb30BaThCs ONOINOTEKOM
By3a, KOTOpasi B MOJIHOW Mepe obecrieueHa COOTBETCTBYIONIEH IuTepaTypoid. 3HAaUNTENbHYIO TTOMOIIb
B TIOJOTOBKE K OYEPEHOMY 3aHATHIO MOXET OKa3aTh MMEIOIIUICS B y4eOHO-METOAMYECKOM KOM-
IUIeKCce KPaTKUH KOHCHEKT JeKIuid. OH jke MOXKET UCHOJIb30BaThCs U JJIS 3aKPEIUICHUS MOJTyYeHHOTO
B ayauTopuu Marepuana. CamocrosiTenabHas paboTa CTYIEHTOB MPelyCMOTpPEeHa Y4eOHBIM IJIAHOM U
BBITOJIHSETCS B 0053aTEIbHOM MOPSIIKE. 3a/laHusl MPeUI0KEHbl M0 KaX10M n3yyaeMoil TemMe 1 MOryT
TOTOBUTHCS MHIUBUAYAJIbHO WM B Tpynmne. [1o HeoOX0AMMOCTH CTYyIEHT MOXET 00paIaThCs 3a KOH-
CynbTallMel K MpernoaBaTelo. BelnoaHeHne 3ajaHuii KOHTPOJIMPYETCs U OLICHWBAeTCs MpernojaBare-
JEeM.

JUisl yCHEeNHOro CaMOCTOSATENIbHOTO W3YUEHHsI MaTepraia CeroiHsl UCIONb3YIOTCS pa3InyHble
cpecTBa 00yueHHsl, cpeid KOTOPBIX 0c000e MECTO 3aHMMAaIOT MH(OPMAIIMOHHBIE TEXHOJIOTUU PA3HO-
IO YPOBHSI M HANPaBJICHHOCTHU: 3JIEKTPOHHbIE YYEOHUKU M KypChI JIEKIIMH, 0a3bl TECTOBBIX 3aJlaHUH U
3aa4. DJIEKTPOHHBIN Y4eOHUK MPEACTABISAET COO0N MPOrpaMMHOE CPEICTBO, MO3BOJISIONIEE MPeICTa-
BUTH Ul U3Y4EHUS] TEOPETUUYECKUN MaTepuall, OpraHu30BaTh anpoOMpoOBaHHE, TPEHAX M CaMOCTOS-
TEJIbHYIO TBOPUECKYIO paboTy, MOMOTAlOIIee CTYIeHTaM U MPENoaBaTeiio OIeHUTh YPOBEHb 3HAHUHN B
OTIpe/IelIeHHONW TeMaTHKe, a TakXKe cojepikaliee HeoOXOJUMYIO CIpPaBOYHYIO HMH(pOpMaNH0. DIeK-
TPOHHBIH Y4EOHHK MOXET WHTErpHpOBaTh B ceO€ BO3MOXHOCTH Pa3IMYHBIX IEJarorudyeckux IMpo-
IPaMMHBIX CPEJICTB: O0YYaIOLINX MPOTrpaMM, CIIPAaBOUYHUKOB, YUEOHBIX 0a3 TaHHBIX, TPEHAXKEPOB, KOH-
TPOJIUPYIOIIUX TIPOTPAMM.

Jlnist ycnenHol opraHu3aliy CaMOCTOSATENIbHOM paboThl BCe aKTUBHEE MPUMEHSIOTCS Pa3HO00-
pasHble 00pazoBaTeIbHBIE PECYpChl B ceTH VMIHTEpHET: CHCTEMBl TECTUPOBAHUS 110 Pa3IHMYHBIM 00JIa-
CTSIM, BUPTYaJIbHBIE JIEKIIUH, Ta00pAaTOPHUH, TIPU ITOM I1OJIH30BATEIIO JOCTATOYHO UMETh KOMIIBIOTEP U
nojkiIroueHue Kk HTepHeTy i Toro, 4To0bl CBSI3aThCs C MPENoaBaTesieM, PellaTh BEIYUCIUTEIbHBIC
3aJaud U TOJIy4yaTh 3HaHHs. VIcronp30BaHHE CEeTel YCHIIMBAET POJIb CaMOCTOATENBbHON paboThl CTY-
JICHTa ¥ M03BOJISIET KapAMHAIBHBIM 00pa30M N3MEHUTh METOJIMKY TPEroJaBaHUs.
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CryzneHT MOKeT MoJy4yaTh BCE 3aJJaHUs U METOJIMUYECKHE YKAa3aHUs Yepe3 CepBep, UTO JAET EMY
BO3MOXXHOCTh MPUBECTH B COOTBETCTBUE JIMUHBIE BO3MOXKHOCTU C HEOOXOAMMBIMH JIs BBITOJIHEHUS
pabot Tpynoszarpatamu. CTyI€HT UMEET BO3MOKHOCThH BBIIIOJIHATH PaOOTy JOMa WIH B ayAUTOPHUH.
bonbiioe BocnuraTenbHOE U 00pa30BaTEIbHOE 3HAYCHHE B CAMOCTOSITEIbHOM Y4eOHOM Tpy/ie CTYACH-
Ta UMeeT CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YX/IaeT U MOJACPKUBACT BHUMAHUE U UHTEPEC, MOBbI-
[IaeT aKTUBHOCTb MaMSTH U MBIIUICHUS, [TO3BOJISIET CTY/ACHTY CBOEBPEMEHHO OOHApPYKUTh M YCTpa-
HUTH JIONYILIEHHBIE OIIMOKHN U HEJOCTAaTKU, 0OBEKTUBHO OMPECIIUTh YPOBEHb CBOMX 3HAHHM, MPAKTH-
yeckux yMeHui. Camoe JOCTYIHOE U MPOCTOE CPEICTBO CAMOKOHTPOJIS C MPUMEHEHHEM HH(opMaliu-
OHHO-KOMMYHUKALIMOHHBIX TE€XHOJOTHH - 3TO psia TECTOB «on-line», KOTOpbIE MO3BOJISIIOT B PEKUME
peaNbHOrO BPEMEHU OIPEACIIUTh CBOM YPOBEHb BIIAJICHUS MPEIMETHBIM MaTE€pPUAIOM, BBIIBUTh CBOU
OIIMOKHU U MOJYYUTh PEKOMEHAAIINU [0 CaMOCOBEPIICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c a1umepamypoi

Bcro nuTteparypy MOKHO pa3/ieiuTh Ha YUCOHHKU U y4eOHBbIE MOCOOUS, OpUTHHAJIbHbIC HAyY-
Hble MOHOTpaduUYecKre UCTOYHUKHU, HayYHbIe MyOIUKALUU B MIEPHUOJUYECKON meyaTu. M3 HUX MOXKHO
BBIICTIUTH JTUTEPATyPy OCHOBHYIO (PEKOMEHIYEMYIO), TOMOIHUTEIbHYIO U JIUTEPATypy AJis YriayOseH-
HOTO U3YYECHUS AUCIUIIINHBL.

W3ydeHre MUCHUIUIMHBI CIeAyeT HauWHATh ¢ Y4eOHUKA, MOCKOJIbKY y4eOHUK — 3TO KHUTA, B
KOTOPOH M3JI0’KEHbl OCHOBBI HAYUYHBIX 3HAHUW IO ONPEIEIECHHOMY IPEIMETY B COOTBETCTBUU C LEJs-
MU U 337]a4aMUu 00y4YeHUsI, yCTaHOBJICHHBIMH MPOTPAMMOH.

[Ipu pabote ¢ nuTeparypoil HeOOXOIMMO YYUTHIBATh, YTO UMEIOTCS Pa3IMYHbIC BUIbI YTCHHUS,
Y KQKJIbIM U3 HUX UCIIOJIb3YETCS Ha ONPEACIICHHBIX 3TAalaX OCBOCHUSI MaTepHaa.

IIpeosapumenvHoe UTeHUE HANIPABJICHO HA BBISIBICHHUE B TEKCT€ HE3HAKOMBIX TEPMUHOB U TO-
UCK HUX 3HAYEHHUs B CIPABOYHOW JUTEparype. B YacTHOCTH, IpU UYTEHUU YKa3aHHOW JIMTEPaTypbl
HE00X0IUMO MOAPOOHEUIITUM 00pa30M aHATM3UPOBATH TTOHSTHS.

Ckeo3H0e umeHue TIPEANONaraeT NpoOYTeHUE MaTepHalia OT Hayaua 10 KoHua. CKBO3HOE uTe-
HUE JTUTEPaTyphl U3 MPUBEIEHHOTO CIUCKA JaeT BO3MOXKHOCTh CTYACHTY C(hOPMHUPOBATH CBOJ OCHOB-
HBIX TIOHATHUN U3 U3y4aeMoi 001acTu U CBOOOIHO BIAJETh HMH.

Buibopounoe — Ha000pOT, UMEET 1LIEJIbI0 MOUCK U OTOOp MaTepuana. B pamkax maHHOTO Kypca
BBIOOPOYHOE YTEHHE, KaK ClIoco0 OCBOCHHS COJIEP:KaHUs Kypca, TOJDKHO UCTIOIb30BaTHCS MPH MO O-
TOBKE K IPAKTUYECKHUM 3aHATUSIM MO COOTBETCTBYIOLIUM PA3IEIIaM.

Ananumuyeckoe umenue — 3T0 KPUTHUIECKHI pa30op TEKCTa € MOCIEIYIOIIUM €ro KOHCIEKTH-
poBanueM. OCBOEHHE YKa3aHHBIX MOHATUN OyneT Haubosee 3(h(PEeKTUBHBIM B TOM Ciydae, €ClH Mpu
YTEHUU TEKCTOB CTYACHT OyJeT 3a7aBaTh K ’THM TEKCTaM BOMPOCHL. YacTh U3 3TUX BOMPOCOB CHOpMY-
mupoBana B ®OC B mepeuyne BompocoB it cobecenoBanusd. [lepedeHp 3THUX BOMPOCOB OTpaHUYEH,
MO3TOMY Ba)KHO HE TOJIbKO COJIEp>KaHHE BOMPOCOB, HO CaM MPHUHILHUII OCBOEHUS JIUTEPATYPHI C MOMO-
LIBIO BOIIPOCOB K TEKCTAM.

Lenbto usyuaroweco 4TeHUs SBISIETCS TITYOOKOE W BCECTOPOHHEE MOHUMaHWE Y4eOHOUW WH-
dbopmaruu. EcTh HECKOIBKO MPUEMOB U3YYAOIIET0 YTCHHUS:

1. UreHue mo aaroputMy mpeamnoaraet pazoueHue nHhpopMmanuy Ha OJOKU: Ha3BaHUE; aBTOP;
WMCTOYHUK; OCHOBHAs Hes TeKCTa; (haKTHUECKUl MaTepHuall; aHalu3 TEeKCTa IMyTeM COIMOCTaBIICHUS
MMEIOIIMNXCS TOYEK 3pEHHUs 110 pacCMaTPUBAEMbIM BOIPOCaM; HOBU3HA.

2. Ilpuem nocTaHOBKHM BOIPOCOB K TEKCTY UMEET CIIEIYIOIIUI alIrOPUTM:

—  MEIJIEHHO MPOYMUTATh TEKCT, CTAPAICh MOHITH CMBICI U3JI0)KEHHOTO;
—  BBIJEJHTH KIIOUEBHIE CIIOBA B TEKCTE;
—  TocTaparbces MOHATH OCHOBHBIC UCH, TTOATEKCT U OOIIHI 3aMBICEN aBTOPA.

3. IlpueM Te3upoBaHUS 3aKiIO4aeTcs B (DOPMYIUPOBAHMHM TE3UCOB B BHJIE MOJIOKCHHIA,
YTBEPKJICHUH, BBIBOJIOB.

K 3TomMy MOXHO 100aBUTH W WHBIC MPUEMBI: TIpUeM pedeprupoBaHUs, IPUEM KOMMEHTHPOBA-
HUSL.

BaxHoii cocTaBisroieil Tr000ro COMMIHOTO HAYYHOTO H3AAHUS SIBJISIETCS CITUCOK JINTEPATYPHI,
Ha KOTOPYIO CChIIaeTcst aBToOp. [Ipy BOSHMKHOBEHHHM HMHTEpeca K KaKOW-TO OOCYXIaeMOW B TEKCTe
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npobiieMe Bcerja ecTh BO3MOXHOCTh O0paTUTHCS K CIIUCKY OTHOCALIEHCS K Hell auTepaTypsl. B aTom
ciiydae Bcd npoOsema Kak Obl pa30MBaeTcsi Ha COCTABISIONINE YaCTH, KaXKasi U3 KOTOPBIX MOXKET U3Y-
4aThCsl OTAENBHO OT Apyrux. [Ipu 3TOM BaskHO HE TEepATh U3 B OOLIUI KOHTEKCT U HE MOTPYKaThCs
Ype3MEepHO B JIETAJIU, IOTOMY 4YTO TAKUM 00pa30M MOKHO HE YBUETh TJIABHOTO.

[ToaroroBka K 3K3aMeHy JIOJKHA MPOBOJUTHCS HAa OCHOBE JICKIIMOHHOTO MaTepuaia, MaTepua-
Ja MPaKTUYECKUX 3aHATUN C 00s3aTelbHBIM OOpalleHHeM K OCHOBHBIM Y4eOHUKaM IO Kypcy. DTO
MO3BOJIUT UCKIIOYUTH OMIMOKY B MOHUMAHUU MaTepHasa, 0OJEeryuT ero OCMbICIIEHHE, TPOKOMMEHTH-
pyeT MaTtepuall MHOTOUHCICHHBIMU IPUMEPaMH.

Memoouueckue pekomenoayuu 01a n0020MOBKU K IK3AMEHY:

DK3aMeH sBsgeTcs (OpPMON UTOTOBOTO KOHTPOJISI 3HAHUH W YMEHUN 00y4aromuxcs 1Mo TaHHOK
JTUCIUIUIMHE, MOJIYYEHHBIX HA JIEKIMSX, MPAKTUYECKUX 3aHATUSX U B MPOIECCE CaMOCTOSATEIbHOU
paboTel. OCHOBOM [JIs1 ONIpEIeICHHsI OLICHKU CIYXHUT YPOBEHb YCBOEHHUS OO0y4arolmIMMHCs MaTepuaa,
PeyCMOTPEHHOT0 JAaHHON paboueit mporpamMmoii K sk3ameHy AOIMycKaroTCs CTYAEHTHI, HaOpaBIIne
36 u Gosnee GaJJIOB MO UTOTaM TEKYIIETO M MPOMEXKYTOYHOr0 KOHTpoJisl. Ha sk3amMeHe cTyieHT MOKeT
Habpath ot 15 mo 30 Gamos.

B nmepuon moArotoBku K SK3aMeHy oOywaronipecsi BHOBb oOpamiarorcs K y4ueOHo-
METOJIUYECKOMY MaTepHay U 3aKpEIUISIIOT MPOMEKYTOUHbBIE 3HAHUSI.

[ToaroroBka oOy4aromerocsi K ’K3aMeH BKIIIOUAET TPU ATara:

—  caMmocTosITeNbHas paboTa B TEUEHUE CEMECTPa;

—  HENoCpeACTBEHHas MOJArOTOBKA B JHH, MIPEALIECTBYIOLIUE 9K3aMEHY 10 TeMaM Kypca;

— TOJTOTOBKAa K OTBETY Ha SK3aMEHAIIOHHBIE BOIIPOCHL.

[Ipy moAroToBKE K 3K3aMeHy OOy4aromMMcs Ie1eco00pa3HO MCMOIb30BaTh MaTepHalbl JICK-
Ui, yueOHO-METOANYECKHE KOMIUIEKCH, HOPMAaTUBHBIE IOKYMEHTBI, OCHOBHYIO M JIOMOJHUTEIbHYIO
JTUTEpaTypy.

Ha sx3ameH BBIHOCUTCS MaTepuall B 00beMe, MPeIyCMOTPEHHOM pabouell mporpaMMoil yueo-
HOW AMCLUIUIMHBI 32 CeMecTp. DK3aMeH MPOBOJUTCS B MMCbMEHHOM / yCTHOM hopme.

IIpu npoBeneHNnH SK3aMeHa B MUCbMEHHOM (ycTHOM) (hopme, BeyIMii ITpernoiaBaTellb COCTaB-
JsIeT HK3aMeHallMOHHbIE OWJIEThI, KOTOPBIE BKJIIOUAIOT B ce0s: TECTOBBIE 3a/1aHUS; TEOPETUUECKUE 3a-
JaHUs; 3a/1a4i Wi cutyarun. opMynupoBKa TEOPETUUECKUX 3aaHUSI COBMATAET C (hOPMYITUPOBKOU
HepevHs 3K3aMEHALMOHHBIX BOIPOCOB, JIOBEJCHHBIX JI0 CBEJIEHHsS OOYJarOLIMXCs HAaKaHyHE dK3aMe-
HalMoHHOH ceccun. CozepkaHue BONPOCOB OJHOTO OMJIeTa OTHOCHUTCSI K pa3IMYHBIM pazjiesiaM IMpo-
IpaMMBI C TE€M, YTOObI 0oJiee MOJTHO OXBAaTUTh MaTepHall y4eOHOH TUCIUIITUHBIL.

B aynuropuu, riae mpoBOAUTCS YCTHBIM 9K3aMe€H, JOJDKHO OJHOBPEMEHHO HaXOIUThCS HE 00-
Jiee MIeCTH CTYJEHTOB Ha OJJHOTO IpenoaBaresi, IpUHUMaloIIero 3k3ame. Ha moaroroBky oreera Ha
Ouner Ha 3k3aMeHe oTBoAUTCS 40 MUHYT.

[ pu mpoBeeHr M MMCBMEHHOTO SK3aMeHa Ha paboTy OTBOUTECS 60 MUHYT.

Pe3ynbrar ycTHOTO (MMChMEHHOT0) 3K3aMEeHa BHIPYKACTCST OLIEHKAMU:

Ouenxa «omauunon— om 91 0o 100 6annoe — TeOPETUUECKOE COACPKAHUE Kypca OCBOEHO MOIHOCTBIO,
6e3 mpoOeIoB, HEOOXOAMMBIE MPAKTUUECKUE HABBIKA PabOThI C OCBOEHHBIM MarepHajioM chopMHUpoBaHbl. Bee
NPETyCMOTPEHHBIE TIPOrpaMMOii 00ydeHus ydeOHbIe 3aJJaHHs BBIOJIHEHBI, KaYeCTBO MX BBITIOJHEHHUS OLICHEHO
yyciioM OaiuioB, ONMM3KUM K MakcHMMaiibHOMy. Ha sKk3ameHe CTy[eHT AeMOHCTpUpYeT ITyOOKHe 3HAaHUS Tpey-
CMOTPEHHOTO MPOrPaMMOI MaTepuaia, yMeeT YeTKO, JJAKOHIMYHO H JIOTHYECKH MOCIIe0BATEIHO OTBEYATh Ha 110~
CTaBJICHHBIE BOTIPOCHL.

Ouenka «xopouioy — om 81 0o 90 6aw106 — TEOPETHUECKOE COIEPIKaHKE Kypca OCBOGHO, HEOOXOIMMBIE
NPaKTHYeCKUE HABBIKU PabOThI c(hOPMHUPOBAHBI, BBIIOIHEHHBIE YUeOHBIE 3ajaHHsl COJEpXKaT HEe3HAUUTEIbHBIC
ormmOku. Ha sk3aMeHe CTyZIeHT JeMOHCTpUpYeT TBEpPIOE 3HAHKSI OCHOBHOTO (IIPOrpaMMHOIO) MaTeprasa, yMeeT
YETKO, IPaMOTHO, Oe3 CyIIeCTBEHHBIX HETOUHOCTEH OTBEYaTh Ha TIOCTABIICHHbIE BOIPOCHL

Ouenka «yooenemeopumenvno» — om 61 0o 80 6annoe — TeOpPETUIECKOE COAEPKAHUE Kypca
OCBOCHO HE TOJHOCTHIO, HEOOXOIUMBIE MPAKTUYECKUE HABBIKM pabOTHl CPOPMHPOBAHBI YACTUYHO,
BBITIOJIHEHHBIE YUeOHBIC 3a7jaHus colepkaT rpyobie ommbku. Ha sk3amMeHe CTYAEHT AEMOHCTPHUPYET
3HaHUE TOJBKO OCHOBHOI'O MarepHajia, OTBEThI COJAEP)KaT HETOYHOCTH, ci1ad0 apryMeHTHPOBAHBI,
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HapyIlleHa MOCeI0BaTeIbHOCTh U3JI0KEHUS MaTeprala

Ouenka «neyoosnemeopumenvno) — om 36 00 60 6an106 — TEOPETUUECKOE COJIEPIKAHUE KYP-
ca HE OCBOEHO, HEOOXOJUMBIE MPAKTHUYECKHE HABBIKU PAOOTHI HE C(HOPMUPOBAHBI, BHIIOJHEHHBIC
yueOHbIe 3aJJaHus CoJepKaT IpyOble OIMOKU, JOMOJHUTEIbHAS CaMOCTOSITeNIbHAs padoTa HaJ MaTe-
pHAaJIoM Kypca He MPUBEAET K CYILIECTBEHHOMY MOBBIIICHUIO Ka4eCTBA BHIMOIHEHHS YUeOHBIX 3aaHUA.
Ha sk3ameHe CTyIeHT AEMOHCTpUpPYET HE3HaHHE 3HAYUTENBHOM YacTH HMPOrpaMMHOrO MaTepuala,
CYIIECTBEHHbIE OIIMOKHU B OTBETAaX Ha BOIPOCHI, HEYMEHHE OPUEHTUPOBATLCS B MaTepuale, He3HaHUe
OCHOBHBIX MOHSITHH TUCIUIUIUHBI.

MeToanuyeckne yKa3aHus K BbIIIOJJHEHUIO KYPCOBOIl padoThbI

Hanucanue kypcoBoil paboThl SBISETCS HTOTOM OMPEEICHHOIO 3Tara B HAy4YHOU JesITebHOCTH
crynenta. CtyaeHT pa3pabdarbiBaeT U 0hOopMIISIET KypCOBOM IPOEKT (paboTy) B COOTBETCTBUU C TPeOO-
BaHUsAMU. HaydyHOCTB HccieIoBaHus BBIPAXKAaeTCs B PEIICHUH HEKOTOPOH MO3HABaTENbHON MPOOIEMBI,
COOTHECEHHH TEOPETUYECKUX IMOJIOKEHHUH ¢ (PakTaMH, CUCTEMaTHYHOCTH U3JI0KEHHUSI, OTIEpUPOBAHUU
COBPEMEHHOM crienuanbHON TepMuHONorue u T.4. KypcoBas pabora mo crenuanbHOCTH (HaIpaBiie-
HUIO) SIBJSIETCSI OAHOU M3 (DOPM OTUETHOCTU CTYJCHTA O MTOraM OOyuYeHHUsS 32 COOTBETCTBYIOIIUN
Kypc.

['pamoTHOE OopmIleHHE KYpCOBOM paboOThI MOApPa3yMeBaeT MPAaBUIBHOE MPEACTABICHUE BCEX €€
YyacTel: TUTYIBHOTO JIUCTA, COACPKAHMSI, CIIUCKA COKpAIllEHU, BBeIEHUS, 0030pa TUTEpaTyphl, pasje-
Jla MaTepualioB U METO/IOB, pa3ziesia Pe3yIbTaToOB U UX 00CYKICHHS (MOXKET ObITh MPEACTABICH ABYMS
CaMOCTOSITENIbHBIMH pa3zieliaMu), 3aKJIF0UEHUS], BEIBOJIOB, CITUCKA MCIIOJIb30BAHHBIX UCTOYHUKOB. Tak-
K€ He0OXOIUMO MPaBUIbHO O(DOPMUTH WILTIOCTPATUBHYIO YacTh paboThl (Tabnuiibl, rpaduKu, pUCYyH-
Kd, poTorpadun), pazzien CTaTUCTHIECKONH 00pabOTKH pe3ynbTaToB.

Ha3zeanue sBisieTcs BaXKHBIM 3JIEMEHTOM paboThl. OCHOBHBIE IOCTOMHCTBA, KOTOPHIM OHO JOJIXK-
HO 00Ja/laTh — 3TO KPAaTKOCTh U SICHOCTh. B paznene «Beedenue» aBTOpY HEOOXOIMMO: ONPEIECIUTh
TUIIOTE3Y, 1aTh BBOJHYIO MH(POpPMaINIO, O0BSICHUTh, IOYEMY OH MPEINPUHSI UCCIEIOBaHUE B ITON
o0nacTu, 1aTh KpaTKU KPUTHUECKUN aHATU3 HCCIEI0BaHUN B 3TON 00JaCTH, MOKa3aTh aKTyalbHOCTh
TEMBbI CBOEH pabOThl, CHOPMYIUPOBATH 1I€Tb paOOTHI M 3a/laul, TPEOYIOIUe PeIIeHus s TOCTUXKe-
Hus nenu. Pazgen «0630p aumepamypel» HOMKEH COAEpKaTh MOAPOOHBIN KPUTUYECKUN aHATN3
MHUPOBBIX HayYHBIX JaHHBIX B 00JaCTH, KOTOPOW aBTOP MOCBSATHI CBOIO paboTy. B 0630pe npuBoauTcs
0000111eHHas 0 MHOTYM MCTOYHHMKAM MH(OpMaLus, HOATBEPKIAI0IIas aBTOPCKYIO TUIIOTE3Y U TOsiC-
HSIOIAsT U30paHHBIE aBTOPOM IMYTH JOCTIDKEHUS Ienu paboThl. Pasznmen «3axnmouenue» He sBIseTCA
CTporo 00s3aTeNbHBIM Uil KYPCOBBIX paboT. B maHHOM paszene KpaTKo CONMOCTaBIAIOTCS HayallbHas
1eNb paboThl M ee KOHKPETHbIe pe3yibTarhl. Jlemaercs 0000IIeHne OCHOBHBIX pe3yJibTaTOB paboTHl,
oTpesieNIeTcsl UX 3Ha4YeHHe JUIsl AajJbHeWIINX HcciaeqoBaHuM. BBIBOJBI MpeAcTaBiIsIOT COO0H KOM-
NaKTHO COPMYTUPOBAHHBIE KOHKPETHBIE 3aKJIIOUEHHUS O pe3yibTaTraX padOThl, COOTBETCTBYIOIIUE
pelraeMbIM B paboTe 3a1a4aM. YUCII0 BEIBOJJOB HE MOXKET ObITh MEHBIIIE YMCIIa TIOCTABICHHBIX 3a/1ay.

TekcT KypcoBoi pabOThI JOKEH ObITh OQOpMIIEH cienyronm obpasoM: mpudt - Times New
Roman, pasmep mpudra — 14, mexxctpounslii uarepsan 1.5, mons: ciaeBa — 3 cm, crpasa — 1.5 cm,
CBEpPXY — 2 cM, cHU3Yy 2 — cM. OTcTym nepBoil cTpoku kaxaoro adzana — 1.5 cm. TekcT nomxkeH ObITh
BBIPOBHEH 110 HIMPHHE, NMEPEHOCH He aomyckaioTcs. O0beM KypcoBoil paboThl (BMECTE CO CIIMCKOM
UCIOJIb30BAHHBIX UCTOYHUKOB) HE JIOJDKEH MpeBbImaTh 35-45 crpanuu. IIpu ¢popmupoBanum npony-
MEpPOBAHHBIX CIHCKOB, B TOM YHCIIE€ M CIHMCKA UCIOJIb30BAHHBIX HCTOUHUKOB, YMCIOBOW MOKa3aTelb
HOMeEpa IyHKTa CIUCKa OT/enseTcss CkoOkoi. Hymeparust ctpaHuil MpOU3BOJUTCSA CO BTOPOH CTpaHU-
[l C PACTIOJIOKEHUEM HOMEpa CTPAHUIIBI M0 MEHTPY BHU3Y. Hymepalius cTpaHuIl, Kak ¥ HymMeparus
paszenoB paboTbl, ckBo3Has. Paznensl «Coaepxanuey, «CIUCOK CoKpalieHuiy, «Beenenue», «xcrme-
pPUMEHTANIbHASL UM TEOPETHYECKas 4acThy, «BbIiBoAbY, «CIHCOK HCIONIh30BAHHBIX HCTOYHUKOBY HE
HyMepytoTcs. HazBanus pas3zienoB (HO He MOApa3JesioB) TOJKHBI OBITh HAMMCAHBI IPOITUCHBIMHU OYK-
BaMH, pacrojaraThCs MO IEHTPY CTPAHMIIBI M BBIIEICHBI MOTYXHUPHBIM pudTom. Kaxapiit paszgen
HAuMHAETCs Ha HOBOW cTpaHule. Bce cioBa u COKpalieHus Ha JJATHHCKOM SI3bIKE B TEKCTE pabOTHI
MUIIYTCS KyPCUBOM.
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8. Mamepuanvno-mexnuueckoe obecneuenue OUCYUNIUHBL
8.1.TpeGoBaHusi K MATEPUAIbHO-TEXHUYECKOMY 00ecedeHnI0

Jns peanuzauuu pabodeld mporpaMMbl TUCHUIUIMHBI MUMEIOTCS CIIEHUANbHbIE TOMEIICHUS IS
MPOBEJICHUS 3aHATUHN JIGKIIMOHHOTO M MPAKTUYECKOTrO0 THUIIA, TPYNIOBBIX M WHIUBUIYAIbHBIX KOH-
CYJbTALMM, TEKYIIETr0 KOHTPOJIS U MPOMEKYTOUHON aTTECTAIMH, a TAaK)Ke MOMEIICHUS JJIsi CaMOCTOsI-
TeIbHOU pabOThl U MOMEIICHUS AJI1 XpaHEHHs U MPOPUIAKTHUYECKOT0 O0CITYyKUBaHUsI 000y I0BaHUSI.
CrieunanbHble IOMEIIEHNUS YKOMIUIEKTOBAHbI CIICUATM3UPOBAHHON MEOENbI0 M TEXHUYECKUMU Cpel-
CTBa O0yYeHHUsI, CYKAIUMU AJIsl IpeCTaBIeHUus HH(OpMALUK OOJIBIION ayTUTOPHH.

JUis npoBeieHus 3aHATUH JIEKLIMOHHOTO THUIIA UMEIOTCS IEMOHCTPALMOHHOE 000pY0BaHUE U
yueOHo-HarsiHble nocobus. Ilo qucuunnune «BBeneHue B MEAMLMHCKYIO (U3UKY» UMEIOTCA Ipe-
3€HTAllUU 110 OTJCJIbHBIM TeMaM Kypca, 103BoJisitolIe Hanoosee 3hp(GeKTUBHO OCBOUTH MPEICTaBICH-
HBII yueOHBIN MaTepua.

VY4ebHO-HayuyHOE 000pYAOBaHHE:

1. PentrenoBckuii anmapat nanatueiii 12116 ¢ Habopom ycunuTeneil peHTTeHOBCKOTO U300-
paxenuss YPU —45, 90, 330,500, peHTT€HOBCKUMH 3JICKTPOHHO-ONTHYECKUMH Ipeodpa-
30BaTEsIMH, TECT-00bEKTaMH Il pEHTTeHOrpapuu, PEeHTTEHOBCKMMHU TPYOKaMH C KOJI-
JMMaTOpaMH, PpEHTTEHO3AIMTHON HUpPMOIi, HAOOPOM PEHTTeHONPEeOoOPa3yIOIUX FKPAHOB
U Kaccer.

2. Omnackon AJI-25 (Ontuueckas ckambsi) ¢ HAOOPOM TeCT-00BEKTOB, CBETO(PHUIBLTPOB, ONTO-

BOJIOKOHHBIX JKI'YTOB U Iaii0.
YepHo-0esible MOHUTOPBI AJIsl BU3yalIU3alluid PEHTTEHOBCKUX M300paKeHUH.
4. Jlo3umeTp yHMBEpCAJIbHBIN JJIs1 KOHTPOJIS XapaKTEPUCTUK peHTreHoBckux anmnapaToB RTI
Piranha R&F 160 ¢ nerekropom RTI Piranha Light Probe.
5. Hudposoii mukpockon buomen SI1 ¢ uugposoii kamepoit 14 M.
6. HaGop s1eMeHTOB cHCTeMbl CKaHUPOBaHMS PEHTIC€HOBCKOro ToMorpada (peHTreHOBCKast
TpyOKa, 010K IETEKTOPOB U JIp.).
7. VYcraHoBKa A7 M3Y4eHUs NMPUHIMNA paboThl ja3epa: J[eMOHCTpalMoHHas MOAEb JUIs
u3yuyeHus paboTsl razosoro naszepa OJICB.
8. VYcraHoBKa JUIsd Ja3epHON Tepanuu: Annapat jJazepHoil repanun Munra-®-8-01 (5-7 BT).
VY 1bTpa3BYyKOBOMH CKaHep (MakeT) ¢ HAOOPOM TPAHC/IbIOCOPOB (AATYUKOB).
ITpu npoBeneHUN 3aHATUH JIEKLIMOHHOTO/ IPAKTHUECKOTO THIA 3aHATHH HCIOIB3YIOTCS:
JUUEH3UOHHOE NPOZPAMMHOe odecneueHnue:
- IIponyxtsr Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enter-
prise) moanucka (Open Value Subscription);
AnTHBHUpYyCcHOE MporpammHoe obecrieuenue Kaspersky Endpoint Security Crannaptaeiii Rus-
sian Edition;
— BreruncnurensHas cpena MathLab: Homep munensuun 40811750.
C80000HO pacnpocmparsembvie nPOSPAMMBL:
— Academic MarthCAD License - maremaTtudyeckoe MmporpaMMHoe oOecredeHue, KOTopoe
MIO3BOJISIET BBIMOJIHATH, AaHAIU3UPOBATH BAKHEHIIINE HHKEHEPHBIE pacueThl 1 0OMEHUBATHCS UMU;
—  WinZip niis Windows - mporpaMm JAjisl CKaTHs U pacliakoBKH (paitiioB;
— Adobe Reader nins Windows — nporpamma juist urenust PDF ¢aiinos;
— Far Manager - koHCONbHBIN (DaiiIOBBIN MEHEIKEp AT ONEepPallMOHHBIX CHCTEM CeMencTBa
Microsoft Windows.

(O8]

[Tpu ocymiecTBiIeHnn 00pa30BATENBHOTO MPOLECCa CTYIECHTAMU M TPEnojaBaTeieM HCIIOJb-
3YIOTCS ClIeyrolue HHPOPMAIMOHHO cripaBouHble cucteMbl: DBC «Anlludpoyke», IbC «KoHCymb-
TaHT cryaeHTay, CIIC «KoncynpranT mintocy», CIIC «I"apaHT».

Jlyis mpoBeieHUs JIEKIIMOHHBIX W MPAKTUYECKUX 3aHATHI UCTonb3yercs ydeOHas JlabopaTopust
«Menummackoi puzukm» (aya. Ne 429) kapeaper TudD MduM KBI'Y, obopynoBaHHass MyJIbTHME-
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TUAHBIMHA TEXHUYECKUMH MaTepuanamMu ooOydeHus (MaTtepaktuBHas mocka SB680-H2-072423) wu
y4eOHBIM 000PYI0BaHUEM.

8.2 OcobenHocTH peanu3auuy IUCHUILUIMHBI JJIsi MHBAJIU/IOB H JIMIl ¢ OIPAHUYE€HHBIMH
BO3MOKHOCTSIMU 310POBbSI

JlJis CTyZIEeHTOB C OTpaHUYEHHBIMH BO3MOKHOCTSIMH 3/JOPOBBSI CO3/JaHbl CIICIUAIBHbBIE YCIOBUS
JUIS IOJy4eHust 00pa3oBaHus. B 1enax A0CTYIMHOCTH MOTYy4eHHUs BBICIIEr0 00pa3oBaHus 10 oOpa3oBa-
TEJIbHBIM MIPOrpaMMaM WHBAJIUAAMHU U JIMLIAMHU C OTPAHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI YHUBEP-
CUTETOM 00eCIeUnBaCTCS:

1. AnpTepHaTuBHas Bepcus oduuanbHOro caiita B cetu «HTepHEeT™ A1 CI1a00BUISAIINX;

2. 115 MHBATUAOB C HAPYLIECHUSMU 3peHHUsl (CI1a00BUASIINE, CIEIbIC)

- MPHUCYTCTBUE ACCUCTEHTAa, OKa3bIBAIOIIEr0 OoOydyarouieMycsi HEOOXOAUMYIO TOMOIIlb, AyOJu-
pOBaHME BCIyX CIPaBOYHON MH(OPMALMK O PACcHUCAHUU YYeOHBIX 3aHATUN; HAIUYUE CPENICTB IS
YCUJICHUSI OCTATOYHOTO 3pEHUs, OpailIeBCKOW KOMIBIOTEPHON TEXHUKH, BHACOYBEIUMYUTENCH, Mpo-
rpaMM HEBU3YaJbHOTO JOCTYyNa K WH(GOpMaIuH, MPOTrpaMM-CUHTE3aTOPOB PeUYr U APYTrUX TEXHHUYeE-
CKHUX CpPEICTB MpHeMa-nepenayn ydeOHoW HH(opManuu B AOCTYHNHBIX (opMax A CTYIEHTOB C
HaApPYILIEHUSMU 3PEHUS;

- 3a/1aHU U1 BBHITIOJTHEHUS HA SK3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM;

- TMUChbMEHHBIC 3aJaHMsI BBIMOJHSIIOTCS Ha Oymare, HaJMKTOBBIBAIOTCA ACCHUCTEHTY 00ydYaro-
HIMCS;

3.l MUHBATUMIOB U JUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 370POBbsI 1O CIIyXY (C1aboCibl-
nIaiue, riyxue):

- Ha 3a4eTe/PK3aMEeHe MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOLIUN CTYACHTY HEOOXOAUMYIO TEX-
HUYECKYIO TTOMOIIb C Y4ETOM HHAUBHIYaTbHBIX 0OCOOCHHOCTEH (OH MOMOTAaeT 3aHATh padouee MecTo,
NepeBUTATHCS, TPOYUTATh U OOPMUTH 3aJaHKEe, B TOM YHCIIE 3alMUCHIBAs MO TUKTOBKY);

- 3a4eT/7K3aMeH MPOBOJUTCS B MHUCbMEHHOU QopMe;

4. ]I MHBAIMIIOB U JIMI] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbS, UMEIOLIUX HapyIe-
HUSl OMOPHO-JBUTATENFHOTO ammnapara, CO3JaHbl MaTepHabHO-TEXHUYECKHE YCIOBUS 00ECTIeunBaro-
1€ BO3MOXKHOCTb OECHpPENsITCTBEHHOTO JOCTyNa OOYyYaloIIUXCs B yuyeOHbIE MOMEIIEHUS, O0BEKTY
MUTaHUs, TyaJeTHbIC U APYTrue MOMEIICHNUs YHUBEPCUTETA, a TaKKe MPeObIBAaHUS B YKa3aHHBIX TTOMe-
HICHUSIX (HAJTWYKe PaclIMPeHHBIX IBEPHBIX IPOEMOB, MMOPYYHEH U IPYTUX MPUCIIOCOOTCHHUIA).

- MICbMEHHbIE 33aJJaHUS BBHITIOTHSIIOTCS Ha KOMITBIOTEPE CO CHEIUAITU3UPOBAHHBIM MPOTPaMM-
HBIM 00€CTIeYeHHEM UJTH HAIMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIAaHWIO CTY/ICHTa YK3aMEeH MPOBOAUTCS B YCTHOM opme.

OOyuarotyecs: U3 YUcia JUI[ C OTPAaHUYEHHBIMUA BO3MOKHOCTSIMHU 3/I0POBbSI 00€CIICUECHBI DJICK-
TPOHHBIMH 00pa30BaTEIBHBIMU pecypcaMu B opmax, aJanTUPOBAHHBIX K OTPAaHHYEHUSM UX 370pO-
BbSL.

MunumanbHo Heobxoaumbril A peamuzaruu OITOIT mepeueHs MaTepuaIbHO-TEXHUYECKOTO
obOecrieueHHs BKJIIOYAeT B ceOs: JIEKIIMOHHBIE ayAuTopuu (0OOpYIOBAaHHBIC BHICOMPOCKIIMOHHBIM
000pyIOBaHUEM ISl TPE3EHTAIIHH, CPEICTBAMU 3BYKOBOCIIPOU3BEICHUS, IKPAHOM U UMEIOIITNE BBIXO/T
B ceTh VIHTepHeT), MOMEeIIeHUs ISl IPOBEJACHHSI CEMHHAPCKUX U MPAKTUYECKUX 3aHATHI (000pymo-
BaHHbIC y4eOHOI MeOeNbl0), KOMIBIOTEPHBIE KIACCHl U Ap. (6 coomeemcmeuu ¢ PI'OC, yueonvim
naanom u cnpasku MTO).

[To gucuMmIMHE UMEETCs MPE3EHTAIUS [0 OTACTBHBIM TeMaM Kypca, TIO3BOJISIONIAs Hanboee
3¢ (HEeKTUBHO OCBOUTH MPEACTABICHHBIN YUeOHBIM MaTepral. 3aHATUS JIEKIIMOHHOTO THIIA, TabopaTop-
HBIC 3aHSTHSI IPOBOJISTCS B CIICIIMATTU3UPOBAHHBIX ayIUTOPUSIX U TaOOPATOPHSIX.

IIpu npoBeieHNH 3aHATUN JIEKIIMOHHOIO TUIIA, CEMUHAPCKUX 3aHATUN UCIIOJIb3YHOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE Obecneyenue.

- [IpoxyxTsl Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition Enter-
prise) moamnucka (Open Value Subscription);
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- AHnTHBUpYCHOE TporpammHoe oOecneuenne Kaspersky Endpoint Security CranmapTHbIii
Russian Edition;

- AltLinux (AnsT O6pa3oBanue 8);

€80000HO pacnpocmpansemvle NPoOSPaAMMbL:

- Academic MarthCAD License - mMaTeMaTH4YeCKOE MPOrpaMMHOE 00ECIIeUeHHUE, KOTOPOE
MO3BOJISIET BBIMOJIHATh, AHAJTM3UPOBATh BAYKHEHIIINE HHKEHEPHBIE pacueThl 1 0OMEHUBATHCS UMU;

- WinZip nyist Windows - mporpaMm Jij1sl CKaTHs M pacliakoBKH (paityios;

- Adobe Reader nyis Windows — iporpamma miist utenust PDF ¢aiinos;

- Far Manager - koHCOJIbHBIN (halIOBBIM MEHEKED IS ONIEPAIIMOHHBIX CHCTEM CEMEelCTBa
Microsoft Windows.

JInst CTyIeHTOB ¢ OTPaHMYCHHBIMU BO3MOXKHOCTSIMU 3JI0OPOBBSI CO3JJaHbI CIICIIHATIbHbIE YCIOBHS
JUISL TIOJTy4eHus1 00pa3oBaHus. B memsx 1ocTymHOCTH MOTydeHHUs BBICIIET0 00pa3oBaHMs o 00pa3oBa-
TEJFHBIM IIPOrpaMMaM MHBAIUAAMH H JIMIIAMH C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBSI YHHBEP-
cuTeTOM obecrieunBaeTcs: 1. AIbTepHAaTUBHOM BepcHuel OpHUIMaNBEHOTO caiiTa B ceTu «HTepHeT 1Is
cnabousamux; 2. [IpucyrcTBue accucTeHTa, OKa3bIBAIOIIEro OOydYaromeMycs HEOOXOAMMYIO MO-
Molib; 3./l HHBANIKIOB U JIUI C OTPAaHUYCHHBIMI BO3MOXKHOCTSIMH 3/I0POBbSI T10 CITyXY — AyOJIMpoBa-
HHE BCIYX CIIPaBOYHOW MH(OpPMALUU O PACIHCAHUK YUeOHBIX 3aHATHUH; oOecriedeHue HaUIeKaluMu
3BYKOBBIMH CPEJCTBaMH BOCIIPOM3BeIeHHU nHpopMarmu; 4. J[i1s1 ”HBAJIMIOB U JIUI] C OTPaHUYCHHBIMU
BO3MOXKHOCTSIMU 370POBbsI, HIMEIOIINX HAPYILICHHUS OMOPHO-IBUTAaTEIBHOTO armapaTa, Co3/1aHbl MaTe-
pPHAITBHO-TEXHHUYECKHE YCIIOBHS 00ECIIEUNBAIOIINE BO3ZMOXXHOCTh OECHPEISITCTBEHHOTO J0CTYIa 00Y-
YaIOMMXCS B yueOHBIC TIOMEUICHUS, OOBEKTY MUTAaHUS, TyaJIeTHBIC U IPYTHe MOMEIICHHS YHUBEPCHUTE-
Ta, a TAaK)Ke NMPEOBIBAHMS B YKa3aHHBIX NOMEIICHUAX (HAINYME PACIIUPEHHBIX ABEPHBIX MIPOEMOB, I0-
pY4HEeH U Jpyrux NpUcrnocoOIeHni).

MunumManbsHo HeoOxonumselid uia peanuzanuu OIIOI nepeyeHbp MaTepuanibHO-TEXHHUUYECKOTO
o0ecrieyeHHs BKIJIIOYAeT B ceOsl: JIGKLIMOHHbBIE ayIUTOpUM (00OpYAOBAaHHBIE BUAEONPOEKIIMOHHBIM
00opyZ0BaHUEM IS MIPE3eHTALUH, Cpe/ICTBAMU 3BYKOBOCIIPOU3BEICHNUS, SKPAHOM U MUMEIOIINE BBIXO]
B ceTb MHTepHeT), moMeleHust sl IPOBEIeHUs] CEMUHAPCKUX M MPAKTUYECKUX 3aHATHH (00opymo-
BaHHbIE YUeOHOI MeOelbI0), KOMIBIOTEPHBIE KIACCHI U JIp.

[To nucrunuuHe UMeeTcs Mpe3eHTalus Mo OTAEIbHBIM TeMaM Kypca, O3BOJIsIoIas Hauboee
3(pPEKTUBHO OCBOUTH MPEACTABICHHBIM yueOHbIM MaTepuan. 3aHATUs JEKIMOHHOIO TUIA, CEMUHAp-
CKHE 3aHATHS IPOBOJATCS B CHEIMATM3UPOBAHHBIX ayAUTOPUAX U JIAOOPATOPHUSX.

1). Ycranoska YKHII B koTopyro BXoasT NpudOpHI:

HaumeHnoBaHue cpeacTs IIpenenst Kaacc Touno- Ha3nayenmue IIpume-
usMepenuii. Tumn, mapka, U3MepeHn CTH. CpeacTB u3- YyaHue
3aB. HOMep IHorpemnocrs MepeHHn i
U3MepPeHHH

I'eneparop curnanos I'3-111 | 20I'u-20x[ "1 +(0,02+1)I'a Hcr. cun.
Ne 17197, 1984 r. 0-10B CHUTH.
KCII-4, 7164, 1984 r. 10MmB-1B 2 Pe-

TUCTP.3J.HAMp.
biok MX7303, Ne 10-81, 1-200 o.e. 2 Per. cniekpa
1978 r. MOCC.
BU-14, Ne 11010, 1977 1. 0.1-10"Top 2 U3M. faBi.
Bonbsrmerp B7-40 0.1mB-1000B N3Mm. Hamp.
Ne611590, 1985 1.
bnok BIT 0.0025 7000 B biok nur.
BUT-21I1, Ne 67774, 1980 . 0.1-10"Top 2 W3Mm. nasir.
KCBYVY-23, Ne 840101, 200-2000 eM Cnekrpomerp
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1984r.
B-27, Ne 0811979, 1980 1. 0.1mMB-1000B W3m. Hanp.
D0 C8-13, Ne 3535, 1985 1. 0,1-10B.20- 2 H3Mm. 1 HaOII.
200kl CUTH.
VIIN1, Ne 554, 1984 r. 1MmxB-10B 1 Hzm.curn
BII, Ne 043, 1982 1. 0.1mB-15B 1 N3Mm. Hamnp.
VUII 1-5000B 1 Hct. nur.
Ctabunu3atop — UCTOYHHUK 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.CUTH.
Ne 2234, 1991 1.
Ne 2259, 1991 1.
BUT-2I1, Ne 74976, 1982 T. 0.1-107Top H3m. maBi.
90 £4-99, Ne 44934, 1982r. 0,1-10B.20- H3Mm. 1 HaOIL.
200kl CUTH.
Brimp-11b ctab. Ne 1-2000B 1 Hcr. nur.
1975 .
Brimp-16 ctab. Ne 8861, 1-2500B 1 Hcr. nur.
1970 1.

2).OKkcnepuMeHTaIbHas aBTOMaTHU3UpOBaHHas ycTaHoBKa o POOC cucremsl
K-Alpha.

ITpu npoBeeHuN 3aHATUH JIGKLIMOHHOTO TUIIA, CEMUHAPCKUX 3aHATHH HCIOIb3YIOTCS:
JUYEH3UOHHOe NPOSPAMMHOe obecneyenue:

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

— AHTuBHpYycHOe nporpammuoe obecnieuenue Kaspersky Endpoint Security CtannapTHbIit
Russian Edition;

— AltLinux (AnsT OGpa3zoBanue 8);

€80000HO pacnpocmparsembvie NPOSPAMMBL:

— Academic MarthCAD License - maremMaTtudyeckoe MporpaMMHoOe oOecredeHue, KOTopoe
MO3BOJISIET BBIMOJIHATE, AaHATU3UPOBATH BAXKHEHIIINE HHKEHEPHBIE pacueThl 1 0OMEHUBATHCS UMU;

—  WinZip qnis Windows - mporpaMm JAjisl CKaTHs U pacliakoBKH (paidiioB;

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

—  Far Manager - koHCONbHBIN (DaiiIOBBIN MEHEIKEp AT ONEePallMOHHBIX CHCTEM CeMencTBa
Microsoft Windows.

JU1st CTyIEHTOB ¢ OTPAHUYEHHBIMUA BO3MOXKHOCTSIMU 310POBBS CO3/1aHbI CIIELIMAIIBHBIE YCIOBUS
JUIS TIOJTy4deHUs: 00pa3oBaHus. B 1ensx J0CTymHOCTH MOMy4YeHus BhICIIero oopa3zoBaHus Mo oopa3opa-
TEJIBbHBIM IIPOrpaMMaM MHBIMJIAMU U JIMLAMU C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3J0POBbsl YHUBED-
cuTeToM obecnieunBaetcs: 1. ATbTepHATUBHOM Bepcrel opHuIManbHOTO caifita B ceTH «MHTepHeT» A
cnaboBugsamux; 2. IlpucyTcTBue accHCTEHTa, OKa3bIBAIOIIETO OOydYaromemycs HEeOOXOIUMYIO I10-
MoltIb; 3./l HHBAIUIOB M JIUI] C OTPAaHMYCHHBIMH BO3MOKHOCTSIMH 3/J0POBbS IO CIYXYy — AyOJIupoBa-
HHUE BCIyX CIPaBOYHON MH(OpMAIMKM O paclucaHuM YYeOHBIX 3aHATHI; oOecrieueHre HaIeKaluMH
3BYKOBBIMH CpPEICTBaMH BOCIPOHM3BeAeHUS HHPopManuu; 4. J7s1 MHBAJIUIOB | JIUI] C OTPAaHUYEHH bIMH
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BO3MOXXHOCTSIMU 37I0POBbsI, UMEIOLIUX HapYIICHUs OMOPHO-ABUTATEIBLHOTO amnmnapara, co3JJaHbl MaTe-
pPHAIbHO-TEXHUYECKHE YCIOBUS 00ecleynBalonie BO3MOKHOCTh OECIPEnsITCTBEHHOIO J0CTyma 00y-
YaloMMXCcs B ydeOHble TOMEUICHUs], O0BEKTY MUTaHUs, TyaJeTHbIE U APyrue MOMEIEHUS YHUBEPCUTe-
Ta, a TaK)Ke NMPEObIBaHUS B YKa3aHHBIX MMOMEIICHUAX (HAIUYUE PACIIMPEHHBIX JIBEPHBIX [IPOEMOB, MO-
py4YHEH U APYTUX TPUCTIOCOOTICHUH).

AynuTtopusi, 000pyI10BaHHAsi MHTEPAKTUBHOM JTIOCKOM, crieryiadopaTopus o Gpu3nke
(Ne 307, 143 UduM), 6ubnroTreka, YnTaabHbIC 3aJ1bl, KOMITBIOTEPHBIC KJIACCHI C BBIXOJOM B HHTEPHET.



JIMCT UBSMEHEHUWH (1ONMOJIHEHWMN)
B pabouyro mporpamMmy 1o Juciuruiiae «CoBpeMeHHbIe METObI MCCIEI0BAHMS TOBEPXHOCTHY IO HAIIpaBJie-
o noarotoBku 03.03.02 Qusuxa (npopunb- Ou3nka KOHJCHCHPOBAHHOTO COCTOSIHHS BEILIECTBA)
2023-2024 y4eOHblii TO1

45

Hpniaoxenne 1

Neni/n

JunemeHT (myHKT) PII/{

IlepeyeHb BHOCUMBIX
U3MeHeHU (10NoJIHeHHi)

Mpumeyanue

O6CY)KI[CH8. U PCKOMCHIOBAHA Ha 34CCHAHUU Ka(l)e,[[pbl TeOpeTquCKOﬁ u 3KCH€pHMCHT3.JIBHOI>i—

¢u3uku. IIporoxon Ne oT

3asenyromuii kadenpoit TudD, mpod.

n

n

20 T

XokoHoB M. X.
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puioxenne 2
Y0€:KHOr0 KOHTPOJISl (Ha ycMompenue agmopa)

Cymma 6annos

Nen/n Bud konmponn Oﬁm;z:; YM= | 12 mouxa 2-a mouka | 3-a4 mouka
1- | Hocewenue 3anamuii 00 10 6annos 00 3 0. 00 30. 00 46.
2- | Texywuit Konmponv: 00 30 bannos 00 10 o. 0o 10 o. 0o 10 o.

Omeem na 5 6onpocoe om000l56. | om00056. | om0oos56. | omOools
0.
ITonHbINH MPaBUIILHBINA OTBET 1o 15 oamwioB 50. 50. 50.
HenosnHplii npaBuiIbHBINA OTBET or 3 nol5 0. orl 1056. |orl no56.| orlmo5
0.
OtBer, coaepkamuii HeTtowHocTH, | 00. 00. 00. 00.
OIHUOKH
Buvinonnenue camocmosmenvHblx
3a0anuil (pewienue 3aoday, Hanuca-
Hue peghepamos, 0okao, rcce ) om000l56. | om000o56. |om00oo56| om0Ooo5
0
1. | PybesxcHulit KoHmpoao 00 30 bannos 00 10 o. 0o 10 o. 0o 10 o.
TECTUPOBAHUE or 0- 1o 126. | ot 0- go 40. ot 0- 1o ot 0- o
46. 46.
KOJUIOKBUYM or010186. | oT01066. |0T01066. | oT0 1106
0.
Hmozo cymma mekywieco u pyoesrc-
H020 KOHMPOJA 0o 700annoe 0o 230. 0o 230 0o 240
IlepBbIii 3Tan (0a30BbI)ypPOBEHbD)
— OLIEHKA «Y/10BJIETBOPHUTEIHLHO» He MeHee 36 | He MeHee 12 | He MeHee HE MEHee
0. 0. 126 126
Bropoii Tan (mpoaBuny- | menee 70 O.
Thlii)ypOBEHb) — OLIEHKA «XOPOIII0)» (51-696.) MeHee 23 6 | meHee 23 6 | meHee 240
Tpernii 3Tan (BbICOKHI YPOBEHB) -
OLICHKA «OTJIHYHO» He MeHee 70 | He MeHee 23 | He MeHee HE MEHee
0. 0. 236 246

Ipunosxenue 3.

HpOMe)KyTO'-lHaH aTTeCcTalnus

(0112 IK3amena u ougppepenyuanvrozo 3auéma)

Texymuii 1 pydesKHbIH KOHTPOJIb

Cemectp [kana oueHUBaHUS
0-35 6amos 36-50 6amroB 51-60 6anmos 56-70 6anmoB
8 Yactuunoe nocemienue | [lomnoe wmm wactuunoe | [lonnoe wim wactuunoe | [lomHoe mocemienue aynu-
AyIUTOPHBIX 3aHATHH. | MOCEIIEHNEe  AyAWTOPHBIX | MOCEIICHWE  ayIOUTOp- | TOPHBIX 3aHATHH.
Heynosnersopurens- 3aHATHNA. YacTHUHOE BBI- | HBIX 3aHATHH. IlonmHoe BBIMOJTHEHHE |
HOE BBITIOJIHEHHE TIPaK- | MOJHEHHEe  mpakTudeckux | IlomHoe — BBIOIHEHHWE | 3amurTa MPAaKTHIECKUX
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THueckux pabor. Ilno-
xasg  MOArOTOBKAa K
0aJIIbHO-PEHTHHIOBBIM
mepomnpusitusm.  Cty-
JICHT HE JOIyCKaeTcs K
MPOMEXYTOYHOH arTe-

pabot. BeInonHEHNE KOH-
TPOJNBHBIX PabOT, TECTOBBIX
3aJ]aHUi, OTBETHI HAa KOJUIO-
KBHyME Ha OIICHKH
BIIETBOPUTEIHHOY.

«yno-

CTOBBIX 3aﬂaHI/II>‘I, OTBC- | Thl
Thl Ha KOJIJIOKBUYMC Ha
OLICHKH «XOPOLIO».

MPaKTUICCKUX pa60T. 3aHATHI. Brimonnenue
Brinonnenue KOH- | KOHTPOJIbHBIX pa60T,
TPOJIbHBIX pa60T, TC- | TCCTOBBIX SaHaHHﬁ, OTBC-

Ha KOJUIOKBUYME Ha
OLCHKH «OTJIMYHO».

CTalluu
[IpomexxyTouHast arrecTanus
Cemectp [Ixana oneHNBaHUSA
HeynosnersopurenbHo Y 10BJIETBOPUTENBHO Xopouio OT1maHO
(36-60 6amoB) (61-80 6ammoB) (81-90 6ammoB) (91-100 6a0B)

8 Crynent mmeetr 36-60 6an- | Ctymenr wumeer 36-50 | Ctymenr wumeer 51-60 | Ctyment mmeer 61-
JIOB TI0 WTOTaM TEKYyLIEro W | 0aJuloB 1O WTOTaM TeKy- | OautoB mo wWrToram Teky- | 70 OayutoB mo wTo-
pPYOEXKHOTO KOHTPOJNA, HA | MIETO W PYOENKHOTO KOH- | IETO0 M PyOEeKHOTO KOH- | TaM  TEKyIIero |
9K3aMEHE HE Jall TIOJHOTO | TPOJs, HAa SK3aMEHE Jall | TPOJisi, Ha HSK3aMEHEe Jall | pyOeXHOro  KOH-
OTBETa HH Ha OJIMH BOTIPOC. TIOJHBIA OTBET HA OJWH | NMOJHBIH OTBET HAa OJXWH | TPOJIA, HAa HK3aMEHE

BOIIPOC M YaCTUYHO (IIOJ- | BOMPOC M YAaCTUYHO (TIOJI- | JaJl IOJHBIH OTBET
Crynenr MUMEEeT | HOCTHIO) OTBETHJI Ha BTO- | HOCTBIO) OTBETWJI Ha BTO- | HA OAWH BOIPOC H
36-45 0amioB 1O UTOTaM | POl Ppoil. gacTUYHO  (TIOJTHO-
Tekymero u  pyoexsoro | Crymenr wumeer 46-60 | CrymeHt mmeer 61 — 65 | CTBIO) OTBETHNI Ha
KOHTpOJIS, HA 5K3aMEHe 1aji | OauioB 1Mo WTOraM TeKy- | 0ajuloB 1O WTOTaM TeKy- | Bropoi. [Ipm permre-
TIOJHBIA OTBET TOJIBKO Ha | MIEr0 W PyOeXHOTo KOH- | IMIETO M PYOEKHOrO KOH- | HUM 33Jad ITOKa3bl-
oxuH Bompoc. [lpu pemernu | Tpois, Ha 5K3aMEHE Iai | TPOJsi, Ha HSK3aMEHE Jall | BaeT rIIyOOKHe
3a7a4 oOyd4arolMics AOIyc- | MOJHBIA OTBET Ha OJWH | NOJHBIH OTBET HA OJWH | 3HAHWSA Marepuana,
KaeT TpyOble OIIMOKH, JaeT | BONMPOC MWJIM YacTHYHO | BONPOC M YACTUYHO OTBE- | CBOOOJHO HCIIOJb-
HEBEPHYIO OLICHKY CHTYallid M | OTBETWJ Ha 00a Bompoca. | T Ha BTOpod. CTyzmeHT | 3yeT HeoOXomuMble
pereno MeHee 50 % 3anad. Crynenr wumeer | umeer 66-70 OamtoB mo | ¢opmynsl mpHu pe-
10 WTOTaM TEKYIIeTO0 M | UTOraM TEKyIIero M py- | IIEHWH 3aaad, pe-
pyOexHoro koHTpoist 61- | 6exHOro KoHTpois, Ha | meno 100% 3amau
70 Oa)UIOB HA DK3aMEHE | dK3aMeHe Jall  IOJHBIN
HE Jlajl TIOJHOTO OTBETa | OTBET TOJBKO HA OJWH
HU Ha oauH Bonpoc. O0y- | Bonpoc. Ilpu pemenun
YaIOIMIACS 3aTpyJaHseTCs | 3a/1ad o0yJaromuiics
C TpaBWIBHOW OIIEHKOW | ITOKa3bIBaeT TBEpAbIC
TIPEIUIOKEHHON  3aauy, | 3HaHUS Marepuaia, rpa-
JIaeT HENOJHBIA OTBET, | MOTHO €r0 HW3Jaraer, HO
pemeno 55% 3anad. JIOILyCKaeT HE3HAYUTEIb-
Hbl€ HETOYHOCTH B MpO-
Hecce pelleHus 3ajaad,
peuieHo 70% 3anau
[IpomexyTouHas aTTectanus (Ougsauwem)
Cemectp [lkana oneHuBaHUS
Heynosnersopurens- VY 10BIETBOPUTENBHO Xoporo OT1nuuHO
HO (51-80 6anoB) (81-90 6anoB) (91-100 GamroB)
(meHee 51 GamoB)
7 Tema kypco- Nmerorcs  cyme- | 81-90 GamnoB) — BbI- (91-100  GansoB)

BOH paboOTHI HE pac-
KpbITa, OOHapyXHBa-
€Tcsi  CYILECTBEHHOE
HEMOHHMAaHUEe  Mpo-

6nembl. OOyvarommii-

CTBCHHBIC OTCTYIUICHHUS OT
TpeboBanuii. B wactHOCTH,
TEMa OCBCIICHA IHIIb 4Ya-
CTHYHO; JIOMYIICHBI (haKTH-
YEeCKHe OINMOKH B COJEp-

MIOJIHEHBI ~ OCHOBHBIE
TpeOOBaHUsI K Kypco-
BOi paboTel M ero
3alUTe  BBINOJHEHEI,
HO IIPH 3TOM JOMYIle-

CTaBHUTCS, €CJIH BBIIOJHCHBI
BCe TpeOOBaHHS K HaIUCa-
HUIO W 3allUTe KypPCOBOWM
paboTel: 000O3HaYeHa IIpo-
Onema u obocHoBaHa €€
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Cs1 HE BBIIIOJIHUII CBOU
3ala4d WM BBIIOJ-
HUWI JMIIb OTACIIbHBIC
HECYLIECTBCHHBIC
MOPYyYEHUsL. Joxy-
MEHTalYs HE CAaHa.

KaHUH KypcOBOH paboThI
WK TIPH OTBETE Ha JOTOJI-
HUTEJIBHBIE BOIPOCHI; BO
BpEMs1 3aIUTHI OTCYTCTBYET
BBIBOJI. OOyuaromuiics
BBINOJHWII OOJIBIIYIO YacTh
BO3JIOKCHHOM Ha HEro pa-
00Thl. JlomyIieHsl CyIie-
CTBEHHBIC OTCTYIUICHHSI.
JlokymeHTanust ciaaHa co
3HAUUTENBHBIM  OIIO3/1aHHU-
em (Oosee Hemenn). OTcyT-
CTBYIOT OTAENbHBIE (par-
MEHTBI.

HBI HeJO4ETHl. B yact-
HOCTH, HWMEIOTCS He-
TOYHOCTH B H3JIOXKe-
HUM MaTepuana; oT-
CYTCTBYET JIOTHYECKas
TIOCJIEI0BATEILHOCT B
CYXIEHHIX; HE BBI-
JepxaH 00BEM Kypco-
BOH PabOThI; UMEIOTCA
ynymeHus B odopm-
JICHUH; Ha JIOTOJHH-
TeNbHBIE BOIIPOCHI MPH
3alIUTe JaHbl HErNoJ-
Hble OTBeThl. OOyua-
IOIUICS  JOCTaTOYHO
[IOJIHO, HO 0e3 MHHUIU-
ATUBbI WU TBOPYCCKUX
HaXoao0K BBIITIOJIHHUJI
BO3JIO)KEHHbIE Ha HEro
3amaud.  JlokymeHTa-
ust Npe/ICTaBIeHa
JIOCTaTOYHO TOJIHO U B
CPOK, HO C HEKOTODBI-
MH HeJJOpabOTKaMu

AKTyaJIbHOCTbh, C/IEJIaH Kpart-
KAl ~ aHalu3  pa3IuYHBIX
TOYEK 3pEHHS Ha paccMaT-
pUBacMyr0  mpooOiemMy |
JIOTHYHO W3JIOKEHa  CO0-
CTBeHHas mo3uuus, cdop-
MYJIMPOBAHBI BBIBOJBI, TEMa
PacKphITa IMOJHOCTBHIO, BbI-
JIepKaH 00beM, COOIIOICHBI
TpeOOBaHUsI K BHEIIHEMY
0oOpPMIICHHIO, MJaHBI Ipa-
BIWJIBHBIC OTBETHI Ha JOTOJ-
HUTENBbHBIC BONpPOCHL. O0y-
YAOIIMICS MPOSIBUT UHHUIIH-
aTUBY, TBOPYECKUH MOAXOJ,
CIIOCOOHOCTh K  BBIMIOJIHE-
HUIO CJIOKHBIX 3aJlaHui,
OpraHM3alMOHHBIE CIIOCO0-
Hoctu. OTMedaeTcsi CHoO-
COOHOCTL K  IyONMYHOM
KOMMYHUKaIMU. JoKyMeH-
TaIys MPEICTaBICHA B CPOK.
[onnocteio odopmiieHa B
COOTBETCTBHHU C TpeOOBaHU-
SIMU.




