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PaGowas mnporpamma mnpeaHasHadeHa Ui CTYACHTOB OYHOH (OpMBI OOydeHHsS TIO
HarnpaBiaeHuto mnoAarotoBku 03.03.02 @Pwusmka, npodpuns «Dusznka KOHACHCHPOBAHHOTO
COCTOSIHMS BEIIECTBa» B 8 cemectpe, 4 Kypca.

PabGouas  mporpamma  coctaBieHa ¢ yudetom  dDegepasbHOro - rocyaapCcTBEHHOIO
obpazoBarensHoro crangapra ®I'OC 3++ Beicmero odpazoBanus mo HampasieHuto 03.03.02
®dusuka (ypoBeHb OakanaBpuaTa), YTBEP)KICHHOIO IpHKa3oM MuHHcTepcTBa 00pa3oBaHUS U
Hayku Poccuiickoit ®enepanun 7 asrycra 2020 r. Ne 891, KoTOphIi 3aperucTpupoBaH B
Muntocte PO 24 asrycra 2020 r., peructpanuonubiii Ne 59412,
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1. Hesu u 3a1a4M 0CBOEHMSI TUCUUIJIMHBI (MOTYJIs1)

Heabro muctumanabl «OCHOBBI (PU3UKK HAHOCHUCTEMY SIBIISICTCS (JOPMHUPOBAHUE 3HAHHN Y
CTYICHTOB B 00NacTy 0a30BBIX (PU3MYECKHX MPUHIIUIIOB CHHTE3a HAHOCHUCTEM, a TaKKe
pa3paboOTKH, CO3/JaHUSI W TMPUMEHEHHS CICHUATBHBIX MaTepUAJIOB, YCTPOHCTB M CHCTEM,
WCIOJIb3YEMBIX B HAHODJIEKTPOHUKE U HAHOTEXHOJIOTHSX. U3YUYCHHE METOAOB HCCIICIOBAHUS
CBOWICTB HAHOCHCTEM.

3agaueii TaHHOTO Kypca SIBIISCTCS:

* m3ydyeHHe O0a30BBIX (U3MYECKUX TPHUHIMIIOB TOCTPOSHHUS W  (PYHKIIMOHUPOBAHHUSI
HAHOCHCTEM, a TaKKe Pa3pabOTKH, CO3JaHMs U MPUMEHEHUS CIIeUaIbHBIX MAaTEPHUAJIOB,
YCTPOMCTB U CHCTEM, UCIIOJIb3YEMbIX B HAHOTEXHOJIOTHSIX.

* monyuyeHHe O0a30BBIX 3HAHHWHA [0 THIIOJOTHH HAHOCHCTEM, METOJaM TOTy4YCHUS
HaHOOOBEKTOB, X CBOMCTBAM M METOJIaM HCCIICIOBAHUN;

* (¢dopMUpPOBaHHE YMEHHUU W HABBIKOB II0 HWCIIOJB30BAHUIO JKCICPUMEHTAIBHBIX U
TEOPETUYCCKUX METOJIOB M3YUYCHHUSI HAHOCHCTEM B IPOIECCE O0YUCHHS.

2. Mecro aucuumiuHbl B cTpykrype OIIOITI BO

Huctmmumna «OcHoBbl ¢u3uku HanocucreM (ODPH)» otHocutcs k ucuurummHam 1o
BoiOOpy b1.B./IB.4, Ga3upyercs Ha clieqylomux TUCHUILUIMHAX y4dyeOHOro ruiaHa: «®Duznkay,
«Marematuka», «Xumus», «KBantoBas wMexanuka», «Kpucramiopusukay, «Dusnka
KOHJICHCUPOBAHHOTO COCTOSTHUSI.

CryaenTsl, oOyvaromuecs Mo JTaHHOMY KypCY, JOJDKHBI 3HATh: OCHOBHBIC TMOJIOKEHUS
KBAaHTOBOI MEXaHUKH, OCHOBBI 30HHON TEOPUU TBEPIBIX Tel, GyHIaMEHTAIbHBIE COOTHOILICHUS,
JIeKaIIe B OCHOBE (PM3UKH TBEPAOTO Tela, PU3NKH ITOTYIIPOBOJIHUKOB, HAHOIJICKTPOHUKH.

Jucuunnuna «®Pu3nKka HAaHOCUCTEM» SIBIISIETCSI OCHOBOM [Jisi AAJIbHEMILEro H3y4eHUs
NpOPECCHOHAIBHOTO IUKJIA TUCUUILUIMH B MarucTparype M MOJTOTOBKH BBITYCKHOW pabOTHI.
[TomyueHnHble 3HaHUS BOCTPeOOBAaHBI B HAYYHO-HCCIIEIOBATENHCKON paboTe, MPU BBINOIHEHUU
KYPCOBBIX U JIUCCEPTAIMOHHBIX PadoT.

3 TpeGoBaHus K pe3yJabTaTaM OCBOEHHUS COEPKAHUS THCHUILITAHBI

B coBokynmHOCTH C ApYrUMM JUCHMITIMHAMU Mpoduns «Dusrka KOHJIEHCHUPOBAHHOTO
COCTOSIHUSI» JIUCHUIUIMHA «OCHOBBI (PU3MKM HAHOCUCTEM)» HallpaBieHa Ha (OpPMUPOBAHUE
crnenyromux kommereHiuil B cootrserctBun ¢ ®I'OC BO u OIIOII BO no nHampaBieHHIO
noarotoBku 03.03.02 — ®usuka (ypoBeHb OakanaBpuara):

[IKC-2.3 — CnocobeH pa3pabarbiBaTh U oOecrieuuBaTh ynpaBjieHHE WH(OPMalHOHHBIMU
cucreMaMt (PU3MKH KOHIEHCUPOBAHHBIX CPel

Jl1s1 ocBOeHHS AMCHUILIMHBI 00YJAIOIIMICA TOJI3KEH

3HATh TPEIMETHYI0 00JacTh, KaTeropuajabHBIM ammapar, CTPYKTYPY JUCHHUTLIUHBI
"DJNEeKTpOHUKAa B MEIUIMHCKONM TeXHHKe". 3HaTh OCHOBHBIE JOCTHXKEHHUS DJICKTPOHHKU B
MEIUIIMHE Ha JAHHBI MOMEHT U TOHUMAaTh (PyHJIaMeHTaIbHbIC TPUHIIUIIBI, JIEKAIIUe B OCHOBE
MTOCTPOCHUS M pabOTHI COBPEMEHHBIX AJIEKTPOHHBIX IIPHUOOPOB U TEXHOJIOTHH.

YMeTh pa3padaTbiBaTh OCHOBBI 3JEKTPOHHBIX MPUOOPOB /JIsl AUAarHOCTUPOBAaHUS OOJe3HEH,
JUIS. BO3JICUCTBUS HA >KWBOM OpraHW3M ISl JICUCHMS, JIeJIaTh PacyeThl CXEM, MPOU3BOIUTH
M3MEpEHHS PA3IUIHBIX IMTAPAMETPOB TKAHEH KUBBIX OPTaHHU3MOB AJICKTPOHHBIMH MTPHOOPaAMH.

BJIA/IETh 3HaHueM 0a30BBIX KOHIICTIIMN U MOHATHH (U3UYECKUX ITPOIIECCOB B AJEKTPOHHBIX
npudopax U cxemax; yMeHuem KOIWYECTBEHHO OIICHWBATh 3HAYEHUS M3MEPSEMBIX TTapaMeTPOB
CXEM.

NPHOOPECTH ONBIT JCITSILHOCTH B 00JACTH MCIOJb30BAHUS MEIHMIIMHCKHMX DJIEKTPOHHBIX
JUAarHOCTHYECKUX IIPUOOPOB.

4. Conep:kaHue ¥ CTPYKTYpa JMCHHUIIIMHBI (MOXYJIsT)



Tadoauua 1. Codepircanue oucyunaunst (Mooynn)«OcHo6bl hu3uKu HaAHOCUCHIEM)
nepeueHb OUCHOUHBIX CPeOCHE U KOHMPOIUPYEMbIX KOMNEm eHUUL

Ne | HaumeHnoBanmue Kon dopma
pa3aena Conep:xanue pa3jiena KOHTPOJIUPYEM TeKyLIero
ol KOHTPOJISA
KOMITETCHIIHI
(vt ee 4acTH)
1 2 3 4
1 | Bugbl HaHocuctem Beenenue. [Ipeamer kypca, OCHOBHbBIE IIKC-2.3 13, K, KP,
ornpeaeneHus, PyHIaMEHTAITbHBIC PK, T
ACHEKThl U MPAKTUYCCKUE MPUITOKEHHUS.
Hanopasmepnsie cuctembl. OCHOBHBIE
XapaKTEePUCTUKU HAHOYACTHI] U
JIMCTIEPCHBIX cUCTeM. PazmepHbIil
¢ dekr.
2 | Meroapsl cuHTe3a | Metosl (hopMHUPOBAHHSI HAHOYACTHII. [IKC-2.3 13, K, KP,
HAaHOMAaTepHaJloB Knaccudukanus MeTo10B 1o PK, T

MIPUHIIUAIIAM «CHU3Y -BBEPX» U «CBEPXY-
BHH3», PU3UUECKUE M XUMHUCCKHIE
Metoabl. [lomon u qucneprupoBaHue.
Hykneanus u arnomepanus. Poct u3
napa 1 u3 pacTBOpoB. OCHOBHBIE
MapaMeTpbl pOCTa HAHOYACTHII.
3apoxACHUE U POCT HAHOYACTHIL B
TOMOTE€HHOU Cpejie U Ha TOBEPXHOCTH
TBEPIOTO Tesna. MeToasl BAKYYMHOU
koHaeHcanuu. CocTaB U TaBJICHUE
napoB BellecTB. BeiOop mpekypcopos.
Pounb moioskku. DuTaKCHAIbHBIA 1
peoTaKCHUaIbHbIN POCT
HAHOKPUCTAJUIMYECKUX MAaTEPUAIIOB.
Meroa MonekynspHbIX MyykoB. OlieHKa
CKOpPOCTH POCTa KPUCTAJIOB M3 Fa30BOM
(a3l B 3aMKHYTON aMITyJie 7Sl CIIydaeB
Pa3IUYHBIX JTUMUTUPYIOIINX CTATUN:
WCIIapeHus, MacCONEPEeHOca Yepe3 nap u
KPUCTAJUTU3ALINH.

Meto/1bl BAKYyMHOM KOHJICHCALlUH.
CocraB U JaBiIeHUE TTAPOB BEIICCTB.
DONHUTAKCUATBHBIN U PEOTAKCUATbHBII
POCT HAHOKPHUCTAIITHIECKUX
MarepuanoB. KomnouHeiil cuaTes
HaHOKPHCTAJUIOB MOTYITPOBOTHUKOBBIX
MarepuanoB. CUHTE3 KBAHTOBBIX TOUEK.
3011b —Tenb TexHosorus. ['uaponus.
[Monukonaencanus . [lepexon
VCTUHHBIN PACTBOP— 30JIb.




MeTtoanl
HCCJICIOBaHUS
CBOMCTB
HaHOMaTEPHAJIOB

Merto/bl aHaIM3a TOBEPXHOCTH.
CrieKTpoCKOMHUs 311EKTPOHOB.
OrnpeneneHne cocTaBa MOBEPXHOCTH
METOAAaMH OKe-AIEKTPOHHOU U
PEHTIE€HOBCKOM (hOTO-3JIEKTPOHHOU
CrieKTpocKonuu. KonmuecTBeHHBIM
aHaJIM3 COCTaBa MOBEPXHOCTH U TOHKHUX
IIJIEHOK. BO3MOYKHOCTH TYHHEIBHON U
ATOMHO-CHUJIOBOM MUKPOCKOIIUU.
MeTtopl aHaNM3a HAHOPA3MEPHBIX
MatepuaioB. JIokanbHOCTD U ITyOHHA
anann3a. OcCOOEHHOCTH aHaJIN3a
BBICOKOJMCIIEPCHBIX CUCTEM.
Omnpenenenue cpeHEro pasmepa
yacTUL. BO3MOXHOCTH M OIrpaHUYEHUS
METO/a PEHTI€HOBCKOW AU(PpaKIUH.
Omnpenenenne BKiIaga OBEPXHOCTH U
oobema. Orpenienienne cocraBa u
CTPYKTYphI OT/A€IbHON HAHOYACTHILIBL;
3JIEKTPOHHAsI MUKPOCKOIHUS BBICOKOTO
paspenieHus, TupaKIys HIEKTPOHOB.
CrnexTpalibHble METO/Ibl UCCIIEI0BAHMS.
Meroas! ¢ UCIIOJIB30BaHUEM
CUHXPOTPOHHOI'O U3JIy4eHusl. MeTon
P®OC B uccnenoBaHuu yriiepoHbIxX
Matepuainos. OpeneiacHue cTeneHu
ruOpuAU3aIMi AaTOMHBIX 000JI0YEK C
ucrnonb3oBanueMm D-napamerpa.
HccenenoBanue 3JIEKTPOHHON CTPYKTYPBI
Y XMMUYECKUX COCTOSIHUM
HaHOPA3MEPHBIX MaTepUaJIOB

IIKC-2.3

B rpape 4 mnpuBogsTcs miaHupyemble (OPMbI TEKYIIEro KOHTPOJSA: KOHTPOJIbHOU
pabotsl (KP), xomnoksuywm (K), pyoexnsiit kouTpouss (PK), rectuposanue (T) u T.1.

Ha usyuenune kypca orBogutcs 108 vacoB (3 3.e.), U3 HUX: KOHTaKkTHas pabora 28 4., B TOM
qucie JIGKIMOHHBIX — 14 yacoB; NpakTUYEeCKUX (CeMUHaApcKux) — 14 yaca; camocTosTeNnbHas
pabota cryzneHTa 53 4aca; 3aBeplaeTcs 3k3aMeHOM (27 4acoB).

Crpykrypa aucuunausbl (MmoayJis) «OCHOBbI (PU3NKH HAHOCHCTEM))
Tabauya 2. Obwas mpyooemKocms OUCYuniuHvl cocmasisiem 3 3auemuvle eOunuyvl (108

4acoe)
Bun paboTst TpynoeMKOCTh, 4acoB
8 cemecTp Bcero
OO0masi TPy10€eMKOCTh 108 108
AyautopHasi padora: 70 70
Jlexyuu (J1) 40 40
Ilpakmuuecxue 3auamus (I13) ) exnrouasn 10 u. 6 30 30

UHMEPaAKmusHoU gopme

Jlabopamopnwvie pabomvt (JIP

CamocrtosiTeibHas padoTa, B TOM 4Hc/Ie
KOHTaKTHasi padora:




PacuetHo-rpaduueckoe 3ananne

He npenycmorpeno

He npenycMmorpeno

Pedepar (P) He nmpegycmorpen | He npegycmorpen
Occe (D) He npenycmorpeno | He npenycMmorpeHo
KonTponbnas padota (KP) He npenycmorpena | He npenycmorpena
CamocCTOsTEIbHOE U3YUYECHHE Pa3/IeNIOB 29 29
Kypcosoii npoekt (KII), kypcosas pabora (KP) He nmpenycmorpena | He npegycmorpena
[TonroroBka u NPOXOXKAECHUE TPOMEKYTOUHOM 9 9
aTTecTaluu

By npoMe:KyTO4HOI aTTecTAlMHU 3a4yeT 3a4yeT

Tabauya 3. Jlekyuonnvle 3ansamus

Ne
3aAHATHA

Ne
pa3jiena

Tema

1

1

Bsenenue. IIpeamer Kypca, OCHOBHBIE OIIPEIIEIICHHUS],
(byHIaMeHTalIbHBIC aCTIEKThI ¥ IPAKTUYECKUE TPUIIOKEHUS.
Hanopasmepnsie cuctembl. OCHOBHBIE XapaKTEPUCTUKHA HAHOYACTHIL U
JMCTIEPCHBIX cucTeM. PasMepHsIid 2dhexT.

Mertoab!l popmupoBanus HaHouacTull. Kitaccudukanus MeTo10B 1o
MIPUHIUIIAM «CHU3Y -BBEPX» U «CBEPXY-BHHU3Y, (pU3HUECKUE U
XUMHYECKHE METOJIBI.

ITomou n nucnieprupoBanue. Hykneanus u arnomepanus. Poct u3 napa
1 13 pacTBOpoB. OCHOBHBIE MAPAMETPBI pOCTa HAHOYACTHLI.

3apoXkAE€HUE U POCT HAHOYACTUL] B TOMOT€HHOM Cpesie U Ha
IIOBEPXHOCTHU TBEPAOro Teaa. MeToibl BAKYyMHOM KOHAEHCALUH.
CocraB u naBieHue mapos BemecTB. Beioop npekypcopos. Ponb
10JUTOXKKH.

ONUTaKCHAIbHBINA U PEOTAKCUAIIBHBIN POCT HAHOKPUCTAININYECKUX
MaTepuanoB. Meron MoneKyIspHbIX y4koB. OLleHKa CKOPOCTH pOCTa
KPHUCTAJIOB U3 ra30BoOH (a3bl B 3aMKHYTON amITyJie JJisl CllyyaeB
Pa3IMYHBIX JUMUTHPYIOIIUX CTAIUI: UCIIApEHUs, MACCOIIEpEHOCca Yepes3
1ap ¥ KpUCTAJIN3ALIMH.

MeTtoapl BakyyMHOM KoHAeHcauuu. CocTaB U JaBJI€HHUE MTapOB
BELIECTB. DNUTAKCUAJIBHBIM U PEOTaKCUAIBHBIN POCT
HAaHOKPHCTAJUIMYECKMX MATEPUAJIOB.

KOJ'IJ'IOI/II[HBII\;I CHUHTE3 HAHOKPHUCTAJIJIOB ITOJTYITPOBOAHUKOBBIX
MaTCpuraloB. CHUHTE3 KBAaHTOBBIX TOUYEK.

3onp—Tensb TexHonorus. ['maponns. [Monmukonaencanus . [lepexon
VCTUHHBIN PACTBOP— 30JIb.

oo

[\

Mertoasl aHaIM3a ITOBCPXHOCTH. CHCKTpOCKOHI/IH OJICKTPOHOB.

Onpenenenre coctaBa MOBEPXHOCTU METOJaMU 0XKe-3JIEKTPOHHOM 1
PEHTTEHOBCKOM (POTO-2JIEKTPOHHON CIIEKTPOCKOIHUH.

10

KonndecTBeHHBIN aHAINU3 COCTaBa IMOBEPXHOCTU U TOHKHX ITIJICHOK.
Bo3MoxHOCTH TyHHeHBHOﬁ 1 aTOMHO-CHUJIOBO MUKPOCKOIINH.

11

MeTtopl aHanM3a HAHOPa3MEPHBIX MaTepHaIOB. JIOKaJIBHOCTD U
riyOvHa aHaJIn3a.

12

Oco6eHHOCTH aHaJIM3a BHICOKOAUCHIEPCHBIX cucTeM. Onpenenenue
cpenHero pa3Mepa gacturl. OnpeneneHne BKIaa OBEPXHOCTH U
o0beMa. Bo3aMOXXHOCTH M OrpaHMYEHHS METOA PEHTI€HOBCKOM
mudpaxun. OnpenesaeHre cocTaBa U CTPYKTYPbl OTAEIbHOM
HAHOYACTHIIBl; DJIEKTPOHHAsE MUKPOCKOIIUSI BBICOKOTO pa3pelieHus,




TudpaKIys JIEKTPOHOB.

13

DNEeKTpOHHAs CIIEKTPOCKOIUS B UCCIIEIOBAHUNA HAHOMATEPHAJIOB.
MeTo/b1 ¢ UCTIOTIB30BaHUEM CHHXPOTPOHHOTO M3iIydeHus. MeTos
P®OC B uccnenoBanuu yriaepoaHbix Matepuanos. OnpeneneHue
CTEeNeHH TMOpUAN3AIIMHI aTOMHBIX 000JI04YEK € UCIOIb30BaHeM D-
napametpa. MccinenoBanue 31eKTPOHHON CTPYKTYPhl M XUMHUECKHUX
COCTOSIHMI HAHOPAa3MEPHBIX MaTEPHUaJIOB

Tabnumna 4. [IpakTuyeckue 3aHATUS (CEMUHAPCKUE 3aHATHS)

Ne Ne Tema
3aHATHSL | pa3jea
1 1 [ToaroToBka 00pa3IoOB yriIepOAHBIX MAaTEPHAIIOB IS 3aTPy3KH B
npeaBapuTeNIbHYI0 Kamepy criektpomerpa POOC K-Alpha. 3arpyska,
00e3raxMBaHUE U OTKAYKa.
2 1 3arpy3ka 00pa3IoB B kKamepy aHanu3aropa crekrpomerpa POIC K-
Alpha u monmy4yenne pabodero Bakyyma
3 1 CHsitre 0030pHOTO CIIEKTPA U €ro aHAJIN3 Ha HATMYUE SJICMCHTOB.
WNupentuduxaiys 31eMEHTOB Ha TOBEPXHOCTH 00pasia
4 1 Ou4ucTKa MOBEPXHOCTH OT 3arpsI3HEHU METOJJOM MOHHOT'O PAaCIbUICHUS
5 2 CHsiTHE CIIEKTPOB BBICOKOTr0 pa3pelieHus nuka yriaepoga Cls u
OmpeJieJICHUE CTENEHHU 3apsIOBOT0 CMEIICHUSI SHEPTUHU CBSI3U
6 2 CocraBiieHHE CXEMBbI UCCIIEJOBAHUN COOTBETCTBEHHO 3aJa4e U
MIPEABAPUTEIILHO MTOJIYYCHHBIM JIAaHHBIM
7 2 CHsiTHE CIEKTPOB BBICOKOTO pa3peiieHus: (OTOAIEKTPOHHBIX TUKOB U
0ke-1UKOB. [IpoBeieHrne KOJTMYECTBEHHOTO aHaIN3a COCTaBa
8 2 [TpoBenenmne kauecTBeHHOTO aHanu3a. Onpenenenue D-napamerpa s

0’K€ TIUKa yTIJIepo/ia METOIOM YUCIICHHOTO CTIIQKUBAHUS U
nudepeHIMpOBaHM

Tabauya 5. JlabopamopHvle pabomwl - yueOHLIM NAAHOM He NPEOYCMOMPEHbI.

Tabauya 6. CamocmosmenvHoe usyienue pazoenos OUCYUnIUHbL (Mooyis)

Ne Ne Tema
3aHATHUS pa3aesbl

1 1 Hanopa3smephslie cuctembl. OCHOBHbIE XapaKTEPUCTUKN HAHOYACTHUI U
JICTIEPCHBIX CHCTEM.

2 2 Mertoab! popmupoBanus HaHouacTull. Kitaccudukanus MeTo10B o
MIPUHIUIIAM «CHU3Y -BBEPX» U «CBEPXY-BHU3Y, (pU3HUECKUE U
XHUMHUYECKHE METOIbI

3 2 OnUTaKCHAJIbHBIA U PEOTAKCHAIIbHBIN POCT HAHOKPUCTANINYECKUX
MaTepuanoB. MeTo MOJIEKYJISIPHBIX MYYKOB.

4 3 OrmpezeneHne coctTaBa MOBEPXHOCTU METOJIAMHU 03KE-3JIEKTPOHHOU U
PEHTI€HOBCKOM (hOTO-3JIEKTPOHHOM CHEKTPOCKOITHUH.

5 3 B03M0OKHOCTH TYHHEIBHON M ATOMHO-CHJIOBOM MHKPOCKOIIUH.

6 3 Meron POOSC B uccnenoBaHuH yriaepoaHbIX MATEPUAJIOB.
Omnpenenenue cTerneHy ruOpUaIN3alui AaTOMHBIX 000JI0YEeK ¢
HCMOJIb30BaHueM D-mmapamertpa.

7 3 HccnenoBanue 31€KTPOHHON CTPYKTYPBI U XUMHUYECKUX COCTOSTHUNA

HaHOPA3MEPHBIX MaTepUaJoB




5. Ol(eHOUHble mamepuaiibl ona meKyuieco upyﬁeafcuozo KOHmMpoaa ycnesaemocmu
u npomeofcymouuoﬁ ammecmayuu

KoneunpiMu  pe3ynbTaTaMM  OCBOSHHS  MPOTPaMMbl  JUCHUIUIMHBI  SIBISIOTCS
c(OpMHUPOBAHHBIC KOTHUTUBHBIC JIECKPHUIITOPHI «3HATBY, KYMETh», «BJIAJICTh», PACIHCAHHBIC 110
OTJENbHBIM KoMITeTeHIUAM. PDOpMUpPOBAHKE 3TUX AECKPUITOPOB MPOUCXOAUT B TEUEHUE BCErO
ceMecTpa 1o ATalaM B paMKaxX Pa3JIMYHOTO BHJA 3aHATUH M CAMOCTOSATEIBHON PadOoTHI.

B xone u3yueHus: AMCUMIIIMHBI IPETYCMAaTPUBAIOTCS MeEKYUiUil, pyOescHblii KORmMpOoib
U RPOMEHCYMOUHAA AMMeCIayusl.

5.1. Oyenounvie mamepuanvl 011 meKyuiezo Konmpons. Llenb mexyweeo Konmpons —
OILICHKA PEe3yJIbTAaTOB pa0OTHl B CEMECTPE U 00ECIIEYCHNE CBOCBPEMEHHOW O0paTHOW CBSI3H, JUIS
KOPPEeKIMH OOydeHUs, aKTHBHU3ALUU CAMOCTOSTEIBHONH paboThl oOyuatomerocs. OOBEKTOM
TEKYIIET0 KOHTPOJIS SIBISIOTCS KOHKPETH3MPOBAHHBIC pPE3yibTaThl 0OyueHHs (ydueOHBIC
JOCTHKEHUS ) TIO0 TUCLIUTUINHE

Tekywuit KoHmpoab YCIIEBaEMOCTH O0CCIICYMBACT OICHUBAHUE XOJIa OCBOCHUS
TUCUUTUTHHBL «OCHOBbI (u3uKy HAHOCUCMeM) W BKIIIOYACT: OTBETHI HA TEOPETHUECKUE BOTIPOCHI
Ha TPAKTUYECKOM 3aHSTHUHU, PEIICHUE TPAKTHUYECKUX 3a/a4 W BBHINOJHEHHE 3aJlaHWii Ha
NPAaKTUYECKOM 3aHSITHH, CAMOCTOSITEIBHOE BBHIMOJIHEHUE WHIMBHYaTbHBIX JOMAIIHUX 33aJaHUN
(HanpuMmep, pelleHWe 3a7ad) ¢ OT4YeTOM (3alIMTOM) B YCTAHOBICHHBIM CpPOK, HAaIUCaHUE
JIOKJIAJIOB, pedepaToB, 3cce, TUCKYCCHH.

OneHka KayecTBa TIOJrOTOBKM HA OCHOBAaHWUM BBITIOJHCHHBIX 3a/IaHUN  BEIETCS
npenojaasaresieM (C OOCYXIEHHUEM pe3yJdbTaToB), OaJIbl HAYMCIAIOTCS B 3aBUCHMOCTH OT
CJIO)KHOCTH 3a/1aHUS

5.1.1. Bonpocbt_no _memam oucuyunaunvt _«OcHosbl _hu3uku _Hanocucmemy
(konmponupyeman komnemenyua IIKC-2.3):

Tema 1. Buabl HaHOCHCTEM

Beenenune. IlpenMer kypca, OCHOBHBIC ONpeeieHHs, (PYHIAMCHTAIbHBIC ACIEKTHI U
pakTUYeckue npuioxkeHus. Hanopa3mepHbsle cucrteMbl. (OCHOBHBIE — XapaKTEPUCTHKU
HAHOYACTHI] M JUCTICPCHBIX CHCTeM. Pa3zMepHbIid 2P deKT.

Tema 2. MeToabl CHHTE3a HAHOMATEPHAJIOB

MeTtonsl hopmupoBanusi HaHouacTHIl. Kinaccudukaiiys METO0B MO MPUHIIMIIAM «CHU3Y
-BBEPX» U «CBEPXY-BHU3», (DU3WUYECKUE U XUMHUYECKHE MeToAbl. [loMon M mucneprupoBaHue.
Hyxneanuss u arnomepanus. Poct u3 mapa u u3 pactBopoB. OCHOBHBIE MMapaMeTpbl poCTa
HAHOYACTHII. 3apOKJIEHHE U POCT HAHOYACTHI] B TOMOTEHHOM CpeJie ¥ Ha MOBEPXHOCTH TBEPIOTO
Tena. Meronbl BakyymHOW KoHjeHcanuu. CocTaB W JaBJIEHHE TMapoB BelIiecTB. BriOop
MIPEKYPCOPOB. Pone  momnoxku. ONHUTAKCUATBHBIH W PEOTAaKCHAIBHBIH  POCT
HAaHOKPHUCTAJUIMYECKUX MaTepuanoB. MeToa MOJEKYISpHbIX My4KoB. OLEHKa CKOPOCTH pOCTa
KPUCTAJUIOB M3 Tra30Boi (a3bl B 3aMKHYTOU aMmImyJjie ISl CIy4aeB Pa3THYHBIX JTUMUTHPYIOIINX
CTaJIMii: UCIIAPEHHUsI, MACCOIIEPEHOCA Yepe3 Map U KPUCTAIUIU3ALUY.

Meroasl BakyyMHOW KoHaeHcammu. CocTaB W JaBJI€HHE TIApOB  BEIIECTB.
ONUTaKCUATBHBI U PEOTAKCUAIBHBIN POCT HAHOKPUCTAIUIMYECKUX MaTepuanoB. KosmonaHbii
CHHTE3 HAaHOKPHUCTAJLJIOB MOJIYITPOBOJHUKOBBIX MaTepranioB. CHHTE3 KBAHTOBBIX TOYEK. 30JIb —
renp TexHonorus. ['maponus. [lonukonaencanus . [lepexon nCTUHHBIN pacTBOP— 30J1b.

Tema 3. MeToabl Hcc/IeI0BAHUS CBOHCTB HAHOMATEPHAJIOB

Meroasl aHanmm3a moBepxHOCTH. CIIEKTPOCKOMHS 3IIEKTpoHOB. OmpeneneHne cocTraBa
MOBEPXHOCTH  METOJaMHM  OXE-JIEKTPOHHOW M PEHTTEHOBCKOH  (hOTO-3JEKTPOHHOM
CIICKTPOCKOIINH. KommuecTBeHHBI aHaJIN3 COCTaBa MMOBEPXHOCTU W TOHKHX IIJICHOK.
Bo3Mo)xHOCTH ~ TYHHEIBHOH M aTOMHO-CHJIOBOM  MMKpPOCKONMHUHM. MeTonpl — aHaiu3a
HaHOpa3MepHbIX MarepuanoB. JlokampHOCTh M TiyOMHa aHanmu3a. OCOOEHHOCTH aHanu3a

9



BBICOKOJUCIEPCHBIX cucTteM. OmpeneneHue CpeaHero pasMepa vacTull. Bo3MoxxHOCTH U
OTPaHMYEHUS METOJa PEHTTeHOBCKOM nu¢pakuuu. OmnpeneneHue BKIajga MOBEPXHOCTH U
o0bema. OrmpeneneHue cocTaBa U CTPYKTYpbl OTAEIbHOM HAHOYACTHLBI;, JJIEKTPOHHAsS
MHUKPOCKOINHS BBICOKOIO paspelieHus, Audpakuus 37eKTpoHOB. CHeKTpalbHbleé METO/bl
uccieoBaHus. MeToabl € MCIONb30BAaHUEM CHUHXPOTPOHHOrO wu3iydeHusa. Merox POIC B
UCCIICIOBAaHUM YIIIEPOAHBIX MarepuanoB. OrpenesieHue CTEeNeHW TUOpHAN3alul aTOMHBIX
obonouek ¢ wucnonb3zoBanueM D-napamerpa. McciienoBaHue 3JIEKTPOHHOW CTPYKTYphl U
XUMHUYECKHX COCTOSIHUI HAHOPAa3MEPHBIX MaTEPHUAJIOB

KPUTEPUU OLNEHKHU BAJLJIbI
SICHOCTB, YETKOCTD M3JI0KEHHSI, KAaUeCTBO OTBETOB HA BOMPOCHI 0-21 6amnoB
Jormyck x paboTte, BEIOTHEHUE, 00pabOTKa Pe3yabTaTOB U3MEPEHUS, 0-24 6annos
3amuTa Jab0paToOpHON PadOTHI
TectupoBanue 0-15 6annos
SIcHOCTB, YeTKOCTh M3JI0’KEHHUS, KAaYeCTBO OTBETOB Ha BOIIPOCHI Ha 0-30 6amnoB
JK3aMEHE
Hrorosas onenka 0-90 oamtoB

Taxxe 3a mocemeHrue 3aHATUi CTyAeHThl MOTYyT monyuuTs 0- 10 6anios

Kpumepuu gopmuposanus ouenok (ouenusamus) ycmHo2o onpoca no 3auume
1abopamopHuLx pabom

YCTHBIN OMpPOC SBISETCS OJHUM U3 OCHOBHBIX CIIOCOOOB yu€Ta 3HAaHWK 00ydaromerocs
no puctuminHe «OD@Hy. Pa3BEpHyThIN OTBET CTyJAEHTa JOJIKEH MPEACTABIATH CO0O0M CBSI3HOE,
JIOTUYECKH T0CJIEI0BaTeIbHOE COOOLIEHHE Ha 3aJaHHYI0 TEMy, II0Ka3blBaTh €ro yMEHHE
MPUMEHSTh ONpPE/IeIICHUS.

B pezynemame ycmmoco onpoca 3nHanusn, o00yuarouiecoca OUEHUBAIOMCA RO
caedyrouent wKane:

3 oanna, cTaBUTCA, €Clii 00yJarOIIUHCS:

1) mnoJHO M3naraer U3y4eHHbIM MaTepuall, Ja€T MPaBUILHOE OMPEACICHHOE
(bU3NYECKUX TTOHATHUH;

2) oOHapyXHBaeT MOHMMaHUE MaTepHalia, MOXKET 00OCHOBATh CBOM CYXKIEHUS,
MPUMEHUTH 3HAHUS Ha TPAKTHUKE, IPUBECTH HEOOXOIMMBIE IPUMEPHI HE TOIBKO IO
y4eOHHUKY, HO U CAMOCTOSITEIbHO COCTAaBJICHHBIE;

3) wu3maraeT Marepual MoCIeI0BaTENbHO U MPABUIBHO C TOYKU 3pEHUSI HOPM
JUTEPATYPHOTO SA3BIKA.

_ 2 oanna, CTaBUTCS, €CIIU 00yJarOIIUNCs Ja€T OTBET, YAOBICTBOPSIONININ TEM Ke
TpeOoBaHUAM, uTO U Jid Oaiia «1», Ho gomyckaet 1-2 omunOKy, KOTOpBIE caM K€ UCIPAaBIISET, U
1-2 Hemouéra B MOCIEIOBATEIBHOCTH | SI3BIKOBOM O(DOPMIIEHUH U31araeMoro.

1 0ann, CTaBUTCS, €CIIM 00yJaroIMiics OOHAPY>KUBAET 3HAHWE U IOHUMAaHUE
OCHOBHBIX MOJIOKEHUI JaHHOU TeMBbI, HO:

1) wu3naraer Matepuall HEMOJIHO U JOMYCKAaeT HETOUHOCTH B ONPEECIICHUN TOHATUH;

2) He yMeeT AOCTaTOYHO INTyOOKO U JI0Ka3aTeIbHO 000CHOBATH CBOU CYXIECHUS U

MIPUBECTH CBOU TIPUMEPHI;

3) wu3maraeT Marepual HemocaeI0BaTeIbHO U IOMMYCKAET OMIMOKHU B SI3HIKOBOM
0 OpMIIEHUH H3J1araeMoro.

0 6annoe, craButcs, eciy o0yJaroImuiicss 0OHapykKMBaeT He3HAHUE OOJIbIIEH YacTH

COOTBETCTBYIOILIETO pa3jiesia H3y4aeMoro Marepuaina, A0MycKkaeT olmuOKu B (popMyIHpoBKe.
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bamnbl « 3 », « 2 », « 1 » MOryT CTaBUTBCS HE TOJIBKO 32 €JUHOBPEMEHHBIN OTBET, HO
U 32 paccpeloTOUYEHHBIN BO BPEMEHHU, T.€. 32 CyMMY OTBETOB, JaHHBIX CTYACHTOM Ha
IPOTSKEHUU 3aHITHS

5.2. Ouenounvie mamepuanvt 0asa pyodeHcHO20 KOHMPOaA. Pybesicnviti kKonmponw
OCYIIECTBIIACTCS 0 00JIee UM MEHEEe CaMOCTOATENbHBIM pa3jiesiaM — Y4eOHBIM MOAYJISIM Kypca
U TPOBOJUTCS MO OKOHYAHUHU W3Y4YECHHs] MaTepuaia MOJYJsS B 3apaHee YCTaHOBJICHHOE BpeMsl.
PyGexxHblii KOHTPOJb MNPOBOAMUTCS C LEIbIO OINPEJCTICHUS KadyecTBa YCBOCHHS MaTepuaia
yueOHOro MoAayns B IeoM. B TeueHue cemecTpa MPOBOAUTCS MPU MAKUX KOHMPOIAbHBIX
Meponpuamus no 2pauKky — KOHMPOIbHHIX MOUEK.

B kauectBe QopMm pyOeKHOro KOHTPOJS MOXHO HCHOJb30BaThb TECTUPOBAHUE
(MMChbMEHHOE WM KOMIIBIOTEPHOE), MPOBEACHHUE KOJUIOKBUYMAa WJIM KOHTPOJIBHBIX PadoT.
Beimonnsembie paboThl JODKHBI XpaHUTHCS Ha Kadeape TeueHHMH Y4eOHOro roja M IO
TpeOOBAHUIO TIPEJOCTABIATLCS B YIIpaBlIeHHE KOHTPOJIs KadecTBa. Ha pyOexHbIe KOHTPOJIBHBIE
MEpPONpPUSTHS PEKOMEHYeTCSI BBIHOCUTh BECh IPOrpaMMHBIA MaTepuan (Bce pas3zielibl) o
JUCITUTIINHE.

5.2.1. Quenounvie mamepuavt 014 KORMPOILHOU PAOOMbL:
Tunoevie Bapuanmoli KOHmMPOILHBIX padom:
Bapuanm 1.
1. DkcnepUMeHTalbHbBIE METOMBI HCCIEeIOBAaHUS HAHOMATEPUaJIOB: MPOCBEYMBAIOIIAS
DJIEKTPOHHAS] MUKPOCKOITHS
2. ®ymnepensl, ux pusnueckue, GU3NKO-XMMHUUECKHUE CBOICTBA.
3. ®usndeckue u PU3NKO-XUMUICCKUE CBOKCTBA Tpad)eHa.
Bapuanm 2.
1. DKcTIepUMEHTAIBHBIE METOJIbI MCCIICIOBAaHUS HAHOMATEPUAIOB: CKaHUPYIOIIAs
AIEKTPOHHAST MUKPOCKOIIHS
2. HanoTpyOku, ux ¢usudeckue, Gu3nKo-XxMMUIECKHE CBOWCTBA.
3. @ymnepensl, UX puznyecKkue, PU3NKO-XUMUUYECKUE CBOMCTRA.

Kpumepuu cpopmuposanua ouenox no KoHmponvhvolm mouxkam (KOHmpoibHble padombvl;
KO10K8UYM)

(_18 ©OamoB) - cTaBUTCS 32 paObOTY, BBITIOTHEHHYIO MTOJIHOCTBIO 0€3 OIMOOK U HEI0YETOB,;
00y4aromuics JEeMOHCTPUPYET 3HAHHME TEOPETUYECKOTO U MPAKTUYECKOTO Marepuaia 1Mo Teme
MpaKTHUecKkoi padboTsl, pereno 100% 3anauy;

(_12_ GamnoB) — cTaBUTCS 32 pabOTYy, BHITOIHEHHYIO TIOJTHOCTBHIO, HO TIPU HAJMYUH B HEel
He OoJiee 0/THOM HerpyOol OMMOKM 1 OAHOTO HeoueTa, He OoJiee Tpex HepaodeToB. OOydaronuics
JEMOHCTPHUPYET 3HAHHUE TEOPETHYECKOTO0 M MPAKTUYECKOr0 MarepHuaia Mo TeMe MPaKTUYeCKOi
paboThl, JONMyCcKasi HE3HAYUTENbHbIE HETOUHOCTH IIPU PELICHUH 3a1a4, pemieHo 70% 3anay;

(U9 Oamna) — craButcs 3a paboTy, eciu OakanaBp NMPaBUIBHO BBHIMOJHUI He MeHee 2/3
Bcel pabOThI UM AOMYCTHII HE Oosiee OHOM rpyOol OMMOKY U JIBYX HEIOUETOB, HE 0oJiee OHOM
rpy0oii M omHON HerpyOoil ommbOku, HEe Ooliee TpPeX HErpyobIX OIIMOOK, OJHOW HErpyOOi.
OOyyvaroruiicss 3aTpyIHSETCS C MPABWIBHOW OILEHKON TMPEIOKEHHON 3a7auu, JaeT HETOJIHBIN
OTBeT, peteHo 55% 3anau

(meHee 9 OamioB) — CTaBUTCA 3a PadOTY, €CIM YKCIIO OMIMOOK M HEOYETOB MPEBHICHIIO
HOpMY JUISl OIIEHKH 3 WJIM TPaBHJIBHO BBHIMOJMHEHO MeHee 2/3 Bceil paboThl. OOydaronmiicst gaet
HEBEPHYIO OIEHKY CUTYaIuH, pemieHo MmeHee 50 % 3amau.

5.2.2.Quenounvie mamepuanwvi: Tunoevie mecmoevie 3a0anusn no oucyunaune OOPH
(xonmpoaupyemas komnemenyus IHNKC-2.3):
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Tecm — cucteMa CTaHAAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJISIONIAS AaBTOMATHU3UPOBATH
MpoLEeAYypY U3MEPEHHs YPOBHS 3HAHUM U YMEHUMN CTYJCHTA.

Kakoli MeToq He OTHOCUTCS K OCHOBHBIM METOJAaM IOJYYEHHs YIICPOAHBIX HAHOTPYOOK H
HaHOBOJIOKOH?

Hyrooit

JlazepHO-TepMHUUECKHi

[TuponuTnyueckuit

+BbHOTEXHOJIOTHYECKUIA

OO6pa3oBaHue CynepMOJIEKYIIbl B CYIIPAMOJICKYJIIPHONH XUMHH MOKHO ONUCATh KaK:
Peuenrrop + cyocTpat(bl)

Peuenitop + peuentop

Cyb0cTtpar + cyocTpat(br)

+Penentop + MOHOMEpBI

Kaknmu 00s13aTeTbHBIMU CBOMCTBAMU JJOJIKEH 00Ja7aTh KaHTUIIEBEp?
JloJDKeH TPOBOIUTD AICKTPUYECKUIN TOK

JlomkeH OBITh BBITIOJTHEH M3 MArHUTHOTO MaTepHasa

JlomkeH ObITh BBIIOJIHEH U3 3aKajIEHHOM CTaIu

+10JKeH OBITh THOKUM C U3BECTHOM KECTKOCTBIO

Bormpoc 4 Kakoit n3 MUKpOCKOITOB H300PETEH MO3KE OCTAIBHBIX ?
CxaHUPYIOMINI CHIIOBOMH MUKPOCKOIT

+CKaHUpPYIOIUI TYHHEJIBHBI MUKPOCKOII

PactpoBb1il MUKpPOCKOIT

[IpocBeunBaromnii 371€KTPOHHBIA MUKPOCKOII

Bonpoc 27 Ilo nomenknarype WHIOIIAK dynnepen C70 ob6oznauaercs cumBosiom (C70-
I5h)[5,6]. Uto o3HauaroT iudpel B KBaJApaTHBIX CKOOKax?

['pynmy cummeTpun

JluteparypHble CChUIKH

Huametp ¢ymiepeHa B HAHOMETpax

Hucno aToMOB B KOJIbLAX

Kakoit mMeTon HE OTHOCHUTCS K OCHOBHBIM METOJAM TMOJY4YEHHUs YTIEPOJIHBIX HAHOTPYOOK M
HaHOBOJIOKOH?

[yrosoit

JlazepHo-TepMuyeCKUit

IInponntrueckuit

buoTrexHonoruueckuit

Kakxnmu 00s13aTeTbHBIMU CBOMCTBAMU JIOJKEH 00J1aaTh KaHTUIIEBEP?
JloJKeH mpOBOJIUTD NEKTPUUECKUN TOK

JloimkeH OBITH BBITTOTHEH U3 MAarHUTHOTO MaTepHaia

JlomkeH ObITh BBIOJIHEH U3 3aKaJIEHHON CTaau

IOJDKEH OBITh TMOKHUM C U3BECTHON JKECTKOCTHIO
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Ecnu noMecTuTh TOHKUI CI0M MOJYIPOBOAHUKA C IIMPOKOH 3alpelIEHHON 30HOM MEXIY ABYMS
MOJTYNPOBOJTHUKAMHU C Y3KOU 3aMpei€éHHON 30HOM TO MOJYYHUTCS:

KBanrtoBas Touka

KBanToBas sima

KBanToBEIi1 Oapbep

KBanToBas urmna

B xakoM MHKpPOCKOIIE HCIIONIb3YETCsl KaHTUIIEBEP?

CxaHupyOIMH CUITOBOM MUKPOCKOIT

CxaHupyromMi TYHHEIbHBIH MUKPOCKOII

PacTpoBbliii MUKpOCKOTT

IIpocBeunBaromui 3J1EKTPOHHBIA MUKPOCKOII

PaboTa ckaHUPYOIIEro TYHEIbHOTO MUKPOCKOIIA OCHOBAaHA Ha:

Judpakuum peHTTeHOBCKUX JTyden

O¢ddexre TyHHETMPOBAHUS DIEKTPOHOB YEpe3 TOHKUI JUIIEKTPUUYECKUN MPOMEXYTOK MEXKAY
MIPOBOJIAIIEH TOBEPXHOCTHIO 00pa3iia U CBEPXOCTPOU UTIIOM

[TpocBeunBanuK 0Opasia peHTT€HOBCKUMHU Jy4aMHu

[TpocBeunBanuM 00pasiia My4KoM IEKTPOHOB MPH ycKopstomeM HanpsbkeHuu 200-400 kB

Kpumepuu ¢hopmuposanun oyenox no mecmoswvim 3a0AHUAM:

(_12 6anmoB) — mosyyaroT OOydYaroIIuecss ¢ NPaBUIbHBIM KOJMYECTBOM OTBETOB Ha
TecToBble Bonpockl. Brinonneno 100 % npennokeHHbIX TECTOBBIX BOIPOCOB;

(_8 OammoB) — momy4aroT OOydaromyecs ¢ MPaBWIBHBIM KOJIWYECTBOM OTBETOB Ha
TecToBbIe BONPOCHl — 80 —99 % ot obmiero ooGbeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(_6 OamioB) — MOJYdYalOT OOY4YalOIIMECs C TPABHIBHBIM KOJMYECTBOM OTBETOB Ha
TecToBbIe BONpockl — 60 —79% ot o011ero o0beMa 3a/laHHbIX TECTOBBIX BOIIPOCOB;

(_4 6anna) — noxy4aroT 0Oyyaromuecs NpaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
Borpockl — MeHee 40-59 % oT obmiero oobemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

5.2. Ouenounvie mamepuanvl 011 RPOMEHCYMOUHOI AMMECMAYUU.

Lenvio npomescymounvix ammecmayuii TO JIUCHUIUIMHE SBISETCS OILIGHKA KayecTBa
OCBOCHHSA NTUCHUITJIINHBI O6y‘-IaIOHII/IMI/IC$[.

[IpomexyTouHas arTecTalus MpelHa3HayeHa Al OOBEKTUBHOTO TMOATBEPKICHUS U
OLCHUBAHUWA JOCTUTHYTBIX PE3YJIbTATOB O6y‘I€HI/I$I IIOCJIC 3aBCPIICHHA U3YUYCHUA AUCHUITIIWHBI.
OcymecTBisieTcss B KOHIIE CEeMecTpa W MPEACTaBIseT cO0O0i HMTOTOBYIO OIICHKY 3HaHHWM IO
JUCHUITIINHE «OCHOBBI q)HSI/IKI/I HaHOCHUCTEM» B BUJIC IIPOBCACHHUA DK3aMCHA.

[IpomexyTouHas aTTecTalys MOXKET MPOBOJUTHCS B YCTHOM, MUChMEHHOW (dopMme, U B
dbopme TecTupoBanus. Ha mpomexxyTouHyto artectanuio oTBoautces 10 30 6aios.

Bonpocul gvinocumble Ha RPOMEHCYMOUHYIO AN ECAUUIO
(konmponupyeman komnemenyus IIKC-2.3):
[Ipeamer Kkypca, OCHOBHBIE oOmpenenacHus, (yHIaMEHTAIbHBIC aCHEKThl U TPAKTUYECKUE
MPUIIOKEHUS.
Hanopa3mepHbIe CUCTEMBI.
OCHOBHbIE XapaKTEPUCTUKN HAHOYACTHUIL U JUCTIEPCHBIX CUCTEM.
Pazmepnsrii spdexr.
MeTtonsl popMupOBaHUS HAHOYACTHIL.
Knaccudukanuss MeTofoB MO MPUHIMIIAM «CHHU3Y -BBEPX» M «CBEPXYy-BHU3Y, (pu3nueckue u
XUMUYECKHE METOIBI.
[ToMon u gucnieprupoBaHue.
Hyxneanus u arnomepanus.
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Poct 13 mapa u u3 pactBOpoB.

OcCHOBHBIE TapaMeTPbl POCTa HAHOYACTHLI.

3apokJeHUE M POCT HAHOYACTHIl B NOMOI'€HHON Cpelleé M Ha IOBEPXHOCTU TBEPAOIO Tela.
MeTo/1bl BAKYYMHOUM KOHJICHCAIUH.

CocraB u 1aBJI€HME [1apOB BEILIECTB.

Be16op npexypcopos. Poiib moa1oxku.

ONUTAaKCUATIBHBIA U PEOTAKCHAIIBHBIN POCT HAHOKPUCTAINIMYECKUX MAaTEPUATIOB.

Metona MOJIEKYISPHBIX ITy4KOB.

OrneHka CKOpPOCTH POCTa KPHUCTAIJIOB U3 Ta30BOW (ha3bl B 3aMKHYTOM ammysie Ui CllydaeB
Pa3IMYHbIX JIUMUTHPYIOIUX CTaJUi: UCIIAPEHUs, MACCOIIEPEHOCa Yepe3 Nnap U KpUCTaIIU3aLHH.
Mertonpl BakyyMHOUW KoHAeHcauuu. CocTaB M JaBIE€HHE NApOB BELIECTB. DNMUTAKCHAJIBHBIN U
pPEeOTaKCHATIbHBIN POCT HAHOKPUCTAIIIMUYECKUX MaTepHalIOB.

KonmonnHplil cMHTE3 HAHOKPUCTAJIJIOB IOJIYIIPOBOJHUKOBBIX MaTepuanoB. CHHTE3 KBaHTOBBIX
TOYEK.

3oab—renb TexHonorus. ['maponus. [lonukonaencanus .

[lepexoa UCTUHHBIN pacTBOP— 30J1b.

MeTtobl aHanM3a NOBEpXHOCTH. CIEKTPOCKOIUS 3JIEKTPOHOB.

OmnpezneneHue cocraBa MOBEPXHOCTH METOJAMHU 0Ke-3JIEKTPOHHOM W PEHTI€HOBCKOM (oTo-
AJIEKTPOHHOMU CIIEKTPOCKOIIHH.

KonnyecTBeHHBbIN aHanMU3 cocTaBa MOBEPXHOCTH U TOHKUX IUIEHOK. BO3MOXXHOCTH TYHHEIBHOM
Y aTOMHO-CHUJIOBOM MUKPOCKOITUH.

Mertoabl aHan3a HAHOPAa3MEPHBIX MaTepuasioB. JIOKaIbHOCTH U TIIyOMHA aHAIU3a.
OcoOeHHOCTH aHaM3a BBICOKOAMCIIEPCHBIX cucTeM. OmnpeneneHue CpeaHero paMepa 4acTull.
OmnpezneneHue BKJaia IOBEPXHOCTH U 00beMa.

Bo3moxHOCTH M OrpaHMuYEHHUsT METO/la PEHTTeHOBCKOM audpakuuu. OmnpeaencHue cocraBa U
CTPYKTYpPbl OTIEJIbHOM HAHOYACTHIIBI; JIEKTPOHHAs MHUKPOCKONHS BBICOKOI'O pa3pellieHus,
TUQpaKIus SIEKTPOHOB.

OJNEKTPOHHAsl CIIEKTPOCKONMS B MCCIECJOBAHUHA HAHOMATEpHUajaoB. MeToabl C MCIOJIB30BaHUEM
CUHXPOTPOHHOI'O U3TyYECHHUS.

Merong P®OC B wuccinenoBaHMM — yIVIEPOAHBIX  MaTepuanoB. OnpeneneHue CTENeHU
ruOpUIM3aIIIY ATOMHBIX 000JIOUEK C UCTONIb30BaHueM D-mapamerpa.

HccnenoBanue OJIEKTPOHHOM CTPYKTYpbl M XMMHYECKHX COCTOSHMM HAHOPa3MEPHBIX
MaTepHasoB

Kpumepuu ¢hopmupoganun ouenoxk no npomesxcymounon ammecmayuu:

«omauyno» (_30_ OammoB) — monydaroT oOydaroluecs, KOTOpble CBOOOJHO
OpUEHTHUPYIOTCS B MaTepuaje U OTBevaroT 0e3 3arpyaHeHuil. OOydaromuics crocoOeH K
BBINOJIHEHHUIO CIIOKHBIX 3aJlaHHM, MOCTAaHOBKE Liesel U BhIOOpe myTel ux peanusanuu. Pabota
BBITIOJIHEHA MOJTHOCTHIO 6€3 omuook, pemeno 100% 3anay;

«xopowoy (_25 Oamna) — moay4yaroT oOydaroIiuecsi, KOTOpble OTHOCHUTENIBHO TOJHO
OPUEHTHPYIOTCSI B Marepuaie, OTBEYAOT 0e3 3aTpyIHEHHi, JONMYCKAIOT HE3HAYHTEIbHOE
KoJIn4ecTBO OmuoOoK. OOyyaromuiicsi crmocoOeH K BBIMOJHEHHIO CIOXKHBIX 3afaHuil. Pabora
BBITIOJIHEHA TOJTHOCTHIO, HO UMEIOTCS He 0oJiee OAHOM HEerpy0oil OmMOKN U OJHOTO HEIOYeTa,
He Oojiee Tpex HeaoueToB. J[OMyCKAlOTCs HE3HAYMTENIbHbIE HETOYHOCTH NPHU pEIIeHUH 3ajad,
pemero 70% 3anay;

«yooenemeopumensno» (15 OamnoB) — monyyaroT oOydarolyecs, y KOTOPBIX
HEIOCTaTOYHO BBICOK YPOBEHb BIAJICHHS MaTepuasioM. B mporecce oTBeTa Ha JK3aMEHE
JIOMYCKAIOTCS OLIMOKM U 3aTPyIHEHMs MIPU U3JI0KEeHUU Marepuana. OOydaronmiics npaBUIbHO
BBITNIOJIHWI HE MeHee 2/3 Bceil paboThl UM TOMYCTUI He Oosee 0HOM rpyOoi omuOKU U IBYX
HE/I0ueToB, He Ooyiee OJHOM TpyOOH M OJHOM HerpyOoi ommOku, He Oojee Tpex HErpyobIX
omunboK, oaHOM HerpyOoil. OOywarommiics 3aTpyqHS€TCST € MPaBUIBHOM  OLIEHKOU
MpeAJIOKEHHOM 3aaun, JaeT HEMOJIHbBIN OTBET, perieHo 55% 3aaay;
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«Heyoosenemeopumensvnoy (_< 15 06amioB) — mnoiy4aioT oOydarouiuecs, KOTOpPbIE
JOMYCKal0T 3HayuTeNbHble OmuOKU. OOyuaromuiics HMMeeT JWIIb HayallbHYyI0 CTEleHb
OpHEHTalMK B Marepuaine. B pabore umciao ommOOK M HEIOYETOB MPEBBICUIO HOPMY IS
OIICHKH 3 WJIM TIPABUJIHBHO BBHITIOJIHEHO MeHee 2/3 Bcel paboThl. OO0ydaromumiics 1aeT HEBEPHYIO
OIICHKY CUTYyaluH, pereHo menee 50% 3aaad.

6. Memoouueckue mamepuanst, onpeoensaouiue npPoueodypvl OUCHUBAHUA 3ZHAHUIL,
YMeHUll, HABbIKO8 U (U1u) Onblma 0esameabHOCmu

MaxkcumansHas cymma (100 GansoB), Habupaemasi CTyI€HTOM IO JTUCIMIUIMHE BKIIOYAET
JIBE€ COCTaBJISIOLINE:

— nepeas cocmasnsAowas — OLEHKA PETYJIIPHOCTH, CBOEBPEMEHHOCTM U KadyecTBa
BBIMIOJTHEHUS] CTYACHTOM Yy4eOHOW paboThl MO W3YYEHHUIO JUCUUIUIMHBI B TEUYEHHE IEepHOJIa
W3YYCHUS TUCIUILINHBI (CEMECTPa, MIIM HECKOJIBKUX ceMecTpoB) (cymma — He 6osiee 70 6aiioB).
bambl, xapakTepusyrolue ycreBaeMoCTh CTYACHTa 110 AUCLUUILIMHE, HAOUPaloTCS UM B TEUECHUE
BCETO MepHoia 00y4eHHS 32 U3yUEHHE OTJCIbHBIX TEM H BBINOJIHEHUE OTAEIbHBIX BUAOB PadoOT.

— @mopas cocmaenaowas — OlleHKa 3HaHUH CTYJIEHTa 110 PE3YJIbTaTaM IMPOMEKYTOUHOMN
arrectanuu (He 6o1ee 30 —6amioB).

Kpurepuem onenku ypoBHS CHOPMHPOBAHHOCTH KOMIETEHIMA B paMKax y4eOHOU
nucuuminabl «O@H» B VII cemecTpe sSBISETCS HK3aMEH.

OOmuii 6amn TeKymero W pyOSKHOTO KOHTPOJIS CKIIAABIBACTCS W3  CICIYIOIINX
COCTaBISIOLIUX NpuiokeHue 2. B Teyenne yueOHOro mporecca CTyaeHT 00s13aH OTYUTATHCS 110
TEOPETHUECKOMY MaTepHaly U MPaKTUYECKUM 3aHATUSIM: ONPOCHI, NHIMBHUIyaJIbHBIC 3a/IaHUSI.

Lenvro npomesrrcymounvlx ammecmayuii 110 JUCLHUIUIMHE SIBJISETCS OLICHKA KaueCTBA
OCBOCHHS JUCIUTUIMHBI 00y4JarOIMUCS.

Kpumepuu oyenku kauecmea 0c60eHUsA OUCUUNTIUHDL

Ouenka «omauunon— om 91 0o 100 6annoe — TeopeTHUECKOe COAepKaHue Kypca
OCBOCHO TOJHOCTBIO, 0€3 MPo0esioB, HE0OX0ANMBIE TIPAKTUIECKHE HABBIKU PAOOTHI C
OCBOEHHBIM MaTepuaiioM chopmupoBaHbl. Bee mpenycMoTpeHHbIe TPOorpaMMoi 00yUueHust
y4eOHbIE 3aJaHHsI BBITIOJTHEHBI, KAY€CTBO WX BBITIOJHEHUS OLICHEHO YUCIIOM 0ajuIoB, OJIM3KUM K
MakcuMaibHOMY. Ha sk3aMeHe CTyIeHT IeMOHCTPUPYET TITyOOKHe 3HAHUS TIPEyCMOTPEHHOTO
IPOTPaMMO MaTepualia, yMeeT 4eTKO, JAKOHUYHO M JIOTHYECKH ITOCIIE0BATEIFHO OTBEYATh HA
MOCTaBIIEHHBIE BOMPOCHI.

Ouyenka «xopouto» —om 81 00 90 6annoe — TeopeTIECKOe ColiepKaHue Kypca
OCBOEHO, HE0OXO0/IMMBbIE MPAKTUYECKHE HABBIKU PabOTHl CHOPMUPOBAHBI, BHITTOIHEHHBIE
ydeOHbIe 3aJaHHsI COJIepKAT He3HAYUTENbHbBIe OmMOKH. Ha sK3aMeHe CTyIeHT IEMOHCTPUpPYET
TBEP/I0€ 3HAHUSI OCHOBHOTO (ITPOrPaMMHOT0) MaTepHala, yMeeT 4eTKO, TPaMOTHO, 0e3
CYIIECTBEHHBIX HETOYHOCTEH OTBEYATh HA MOCTABIEHHBIE BOMPOCHI.

Ouyenka «yoosenemeopumenvruo» — om 61 0o 80 6an106 — TEOPETUIECKOE COIEPIKAHNE
Kypca OCBOEHO HE TMOJIHOCThIO, HEOOXOIUMBIE MPAKTUYECKHUE HABBIKU PabOTHI C(HOPMHUPOBAHBI
YaCTUYHO, BBITIOJIHEHHBIE YUeOHbIE 3a/laHusl cofiepkat rpyobie ommOku. Ha sx3ameHe cTymeHT
JEMOHCTPHUPYET 3HaHHE TOJHKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpKAT HETOYHOCTH, clabo
apryMEHTHPOBAHBI, HAPYIIIEHA MOCIIEIOBATEIHHOCTD U3JI0KEHHS MaTepraa

Ouyenka «neyooenemeopumensvhoy — om 36 0o 60 6anrnoe — TEOPETHUECKOE
cColepKaHWe Kypca HE OCBOCHO, HEOOXOIWMBbIE TMPAKTHYECKHE HAaBBIKM pPa0OTHI HE
c(hOpMHUPOBaHKI, BHITIOJTHEHHBIE YI€OHBIEC 3aaHUsI COJIEPKAT rPpyOble OMMUOKH, TONOTHUTEIbHAS
camocTosiTeNbHas padoTa HaJl MaTepUaAIOM Kypca He TIPUBEJIET K CYIMIECTBEHHOMY MOBBIIIICHUIO
KauecTBa BBINOJIHCHUS y4eOHBIX 3afaHuii. Ha sKk3amMeHe CTyIeHT JAeMOHCTpUPYeT HEe3HaHue
3HAYUTEBHOM YacTH MPOrpaMMHOTO MaTepHaja, CYIIECTBEHHbIE OINMOKM B OTBETaxX Ha
BONPOCHI, HEYMEHHE OpPUEHTHPOBAThCS B MaTepuane, HE3HAaHHE OCHOBHBIX MOHATUN
JACITUTUTAHBI.
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TumnoBnie  3agaHus,
MpeACTaBICHBI B TA0IHIIE 7

00€eCIIEUnBAIOLLINE

¢dbopmupoBanue

IIKC-2.3

KOMIIETEHIIUI

Tabnuya 7. Pezynomamot oceoenus yueOHoul Oucyuniunsl, noodjexcauiiue nposepke

Peszyromamut 00yuenusn
(komnemenuuu)

OcHoenble nokazamenu
OUeHKU
pe3ynbmamos ooyuenusn

Buo ouenounozo
Mamepuana,
obecneuusarouue
dopmuposanue
KomnemeHuui

ITIKC-2.3. Cnocoben
pa3pabarbiBaTh U
o0ecreyrBaTh yrpaBliCHUE
UH(POPMAIIMOHHBIMH
cucreMamMu (PU3UKH
KOH/ICHCUPOBAHHBIX CpPEJl

3HaMb:

— (dbuzndeckue
MEXaHU3MBbI SIBIICHHH,
MPOUCXOSAITUX B
HaHOMHUDE;

— ¢buznyeckue

MPHUHOHUIIBI 1 MCXaHU3MBI,

TunoBsle OIICHOYHEIC
MaTepualibl JUisl yCTHOTO
onpoca (pazoen 5.1.1);
THUIIOBBIC TECTOBBIC 3aJaHUS
(pazoen 5.2.2.);

THIIOBBIEC OIICHOYHBIE

JeKalmMe B OCHOBE
MaTepHuabl K 3a4eTy (pazoen

MOCTPOCHHS u|52)

(GyHKIIMOHUPOBAHUS

HAaHOCHUCTEM;

yMeThb: Tumossie oLleHOYHBIE

— BBIOMpATH U | MaTepuabl UIsl yCTHOTO

HUCIIOJIB30BaTh OCHOBHBIC
MCTOAblI JTUMArHOCTUKHN JIA

omnpoca (pazoen 5.1.1);
TUIIOBBIC TECTOBBIC 3aIaHUS

M3y4eHUs  HAHOCUCTEM, | (paszden 5.2.2.);

HaHOMaTEepPHAaJIOB U | THUIIOBBIC OIICHOYHBIC

HaHOCTPYKTYD; MaTepuaibl K 3a4eTy (pazoen
5.2.)

BJIA/IETh: TuroBble OLIEHOYHBIE

— HaBbIKaMH pa6OTBI C
MAaTEMAaTUYCCKHUM alIiapaTomM
KBaHTOBOM MCXaHHKH,
HaBbIKaMU IMTPUMCHCHUA
COBPCMCHHBIX METOJ0B
pacucTa u aHajin3a
HaAHOCHUCTEM.

MaTepuaibl A7l YCTHOTO
ompoca (pazoen 5.1.1);
TUTIOBBIE TECTOBBIE 33/ IaHUS
(pazoen 5.2.2.);

TUTIOBBIEC OIICHOYHbIE
MaTepHuabl K 3a4eTy (pazoen
5.2.)

Takum 06pa30M, BBITTIOJIHCHUC THIIOBBIX 3a,I[aHI/II>'I, IMMPEACTABJICHHBIX B pPa3Jciic 5

«O1€eHOYHbIE MaTepUaIb

JUISL  TEKYIEro W pYyOEXKHOrO0 KOHTPOJs YCIIEBAEMOCTH U
MIPOMEXYTOUYHOU aTTeCTalum»)

MO3BOJIUT CIIOCOOHOCTBIO pa3pabaThiBaTh U 00eCHeuyuBaTh
ynpaieHrue UHPOPMAIIMOHHBIMH cucTeMaMH pU3uku KoHaeHcupoBaHHbIX cpen (ITKC-2.3).

7. Yuebno-memoouueckoe ovecneuenue OUCUUNIUHbL
7.1. Hopmamueno-3axkonooamenvhvie akmol

1. IIpukaz MunoOpHayku Poccuiickoit ®enepauun 7 asrycta 2020 1. Ne

891,

3apeructpupoBad B Muntocte P® 24 asrycra 2020 r., peructpainuoHsblii Ne 59412.
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7.2. Ocnognas 1umepamypa

1. Haxunkeiel M. @OU3NKO-XMMHYECKHME OCHOBBI HAHOTEXHOJOTMH M HaHOMAaTEpHAJIOB
[DnexTpoHHBIH pecype]: yueOHnoe mocodoue/ Haxunkezel M., beficenos P.E., MancypoB 3.A.—
DOneKTpoH. TekcToBble naHHble.— CaparoB: Al [lu Op Menua, 2018.— 196 c.— Pexum
nocryna: http://www.iprbookshop.ru/73346.html.— DBC «IPRbooks»

2. Cepreee H.A. duszuka HaHOCHCTEM [DJeKTpOoHHBIM pecypc]: moHorpadus/ Ceprees H.A.,
Psabymkun JI.C.— OnextpoH. tekctoBbie naHHbie.— M.: Jloroc, 2016.— 192 c.— Pexum
noctyna: http://www.iprbookshop.ru/66410.html.— 3BC «IPRbooks»

3. ®usmuKa HAHOCTPYKTYpP [DIEKTpOHHEIN pecypc]: yuebHoe mocobue/ A.B. @enopos [u ap.].—
OnekTpoH. TekcTtoBblie aaHHbie.— CII6.: YuuBepcuter UTMO, 2014.— 131 c.— Pexum
nocryna: http://www.iprbookshop.ru/65342 html.— 3BC «IPRbooks»

4. BprauciauTenbHble HAHOCTPYKTYPBI. 3aJaud, MOJEIHU, CTPYKTypbl. Yacth 1 [DieKTpOoHHBII
pecypc]: yuebnoe mocobue/ .M. Anako3 [u ap.].— DIEKTPOH. TEKCTOBBIC NaHHbIC.— MOCKBa,
CaparoB: Hatepuer-YHupepcuter HMudpopmanmonusix Texuomoruit (MHTYUT), By3osckoe
obpazoBanue, 2017.— 488 c.— Pexum pocryna: http://www.iprbookshop.ru/67395.html.—
9bC «IPRbooks»

5. BeuucnuTensHble  HAaHOCTPYKTYpHL.  IIporpammuo-anmapaTtabieriatopmel.  Yacts 2

[DnexTpoHHBIN pecypc]: ydeOHoe mocodbue/ I'M. Anako3 [u ap.].— DIEKTPOH. TEKCTOBBIE
nanaele.— MockBa, CaparoB: HWuTepHer-YHuBepcuteTr WHpopMannoHHbIX TexXHOIOTHIA
(MHTYUT), ByzoBckoe oOpazoBanue, 2017.— 400 c— Pexum  gocryna:

http://www.iprbookshop.ru/67394.html.— 3BC «IPRbooks»

7.3. Jlononnumenvuas numepamypa
1 Cadapanues I'.K.TBepabie pactBopsl Ha ocHOBe KapOuaa kpemuus.-OU3MATIIUT.
2011.-296¢c.www/studentlibrary.ru.
. ®u3nyecKue OCHOBBI COBPEMEHHBIX METOJIOB HccieoBaHus noBepxHocTu. (MHTepHeT).
3. Bacunosckas E.W. Koncnekt nekuuu o kypcy «Xumus nopepxuoctu». (UutepHer).
4. Kanaxokos 3.X. u ap. 3mepenue paboTsl BbIxosa annekTpoHa MmerogoM daynepa. Hanpuuk,
KBI'Y. 2007.
5. A.Byapad, T.[emuap. CoBpeMeHHBIE METObI UCCIE0BAaHUS TOBepXHOCTU. M.: Mup. 1989.
6. ®enpaman JI., Maiiep Jl. OcHOBBI aHaJIM3a TOBEPXHOCTU M TOHKUX IUIEHOK.M.: Mup.1989.
7. Moxn pen. 1.bpurca u M.I1.Cuxa. AHann3 mOBEPXHOCTH METOJIAMH OXe- U PEHTT€HOBCKOU
(boT031eKTPOHHOI criekTpockonuu. M.: Mup. 1987.
8. Kopabnies B.B. Dnexkrponnast oxe-cnexkrpockonus. JI. 1973.
9. Pobeprc M., Makku M. Xumus moBepXHOCTH paszena metami-ra3. M.:Mup. 1981.
10. IIpatTon M. Beenenue B pusuky noBepxuoct. M.-Mxesck. Mup. 1979.
11. 3enryun O. ®uzuka nosepxHoctu. M.:Mup. 1990.
12. JIsmiman C. HayuHble OCHOBBI BaKyyMHO# TexHUKU. M.:Mup. 1964.
13.I1ox pen xaiisaneBaiis T. u Bancenosa P. HoBoe B nccineaoBannu NoBEpXHOCTH TBEPAOTO
tena, 1 u 2 kauru. M.:Mup. 1977.
14. Komonos C.A. HTerpanbHas BTOPUYHO-JIEKTPOHHAs crieKTpockonus. JI., u3z.
Jlenunrpanackoro ynusepcuteta, 1980.
15. Ilox pen. boposckoro M.b. DnextponHas cnekrpockonusa. M.:Mup. 1971.
16. ynsman A.P., ®punpuxos C.A. BropuuHO-3MHCCHOHHBIE METO/IbI UCCIICTOBAHMS
TBepaoro tena. M.: Hayka. 1977.
17. HapeB b.M. KonrtakTtHas pasHocts noreHnmanos. M..I'UTTJI. 1956.
18. ®punpuxos C.A., MoBauH C.M. ®uznueckrie OCHOBBI 3JIEKTPOHHOM TeXHUKHU. M.: Briciias
mkoJa. 1982.
19. lox pen. Pam6uau H.I'. Criektpockonus 1 1udpakius 3JIeKTPOHOB MPU UCCIIEAOBAHUH
MIOBEPXHOCTHU TBEpABIX Tell, | u 2 xauru. M.:Mup. 1977.
20. HobparumoB X.U., KoponbkoB B.A. Pabora BeIxoga sneKkTpoHa B (PU3UKO-XUMHUECKUX
uccaeqoBanuax. M.: «MHTEPMET UHXXWHUWUPUHI ». 2002.
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7.3. Ilepuoouueckue uzoanus (2azema, 6eCMHUK, OIOLIEMENb, JHCYPHAT)

Kypuanot

Kypuanst PAH: XKT®, XKIOTO, [IT, [ToBepxuocts, Ycnexu ®H u T.1.

7.5. Humepuem-pecypcol

http://elibrary.ru

www.studentlibrary.ru

http://www.mathnet.ru

http://www.iprbookshop.ru

www.ufn.ru
http://lib.kbsu.ru

http://www.scopus.com

ISR S

. http://www.isiknowledge.com/

061/1/;1/[6 MH(Z)OpMaL;uOHHble, CnpaeovHble U NOUCKOBbLE.!

l.

CnpaBounas npaBoBas cuctema «["apanT». URL: http://www.garant.ru.

2. CmpaBounas npaBoBas cuctema «Koncynbrantllmoc». URL: http://www. consultant.ru

CaeneHust 00 3J1eKTPOHHBIX MH(OPMALMOHHBIX pecypcax,
K KOTOPBIM o0ecnedeH JA0CTYI sl noJib3oBareseil 0udiauorexu KbI'y

Nen/ | HammenoBa Kparkas Agpec caiita HanmeHoBaHue YcaoBus
n HHe XapaKTepuCcTHKA OpraHu3anum- aocTymna
3JIEKTPOHHO BJIQ/IeNIbLA;
ro pecypca PEKBHU3UTHI
J0roBOpa
1. «Web of ITomutemaTnueckas http://www.isikno Komnanus Hoctym mo IP-
Science» pedepaTuBHO- wledge.com/ Thomson agpecam
(WOS) oubnmorpaduveckas u Reuters KBI'Y
HayKOMETpHUYECKas Cy0/u1eH310H
0asa TaHHBIX, B HBIii 10TOBOP
KOTOPOit Ne WoS/592 ot
UHJEKCUPYIOTCS 05.09.2019 r.
okomno 12,5 AKTHBEH 10
TBIC. )KYPHAJIOB 31.12.2021r.
2. Sciverse PedeparuBnas n WznarensctBo | [doctym mo IP-
Scopus aHaJuTH4YECKasa 0a3a http://www.scopu | «Elsevier. Hayka agpecam
WU3JaTENbCTBA | TaHHBIX, COEpKaIIas s.com U TEXHOJIOTHUI)) KBI'Y
«DIB3eBUp. e 21.000 Cy0/u1eH310H
Hayxka u peueHsupyem HBI 10r0BOP
TEXHOJIOTHID) BIX )KYPHAJIOB; Ne Scopus/592
100.000 xuwur; ot 05.09.2019 1.
370 KHUKHBIA AKTHBEH J10
cepuit 31.12.2021r.
(pomomxato
IIUXCS
W3JIaHUi);

e 6,8 MiH.
JIOKJIa/I0B U3

TPYZAOB
KoH(epeHIun
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http://elibrary.ru/
http://www.studentlibrary.ru/
http://www.mathnet.ru/
http://www.iprbookshop.ru/
http://www.ufn.ru/
http://lib.kbsu.ru/
http://www.scopus.com/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/

Hayuynas Onektp. bubnmoreka http://elibrary.ru 000 «H3b» [Monubr1it
3J1eKTPOHHA | HAy4YHbIX IIyOJUKaIMH JOCTYTI
| - oxomo 4000
omodamoTeka | ©HOCTpaHHBIX U 3900
(H2Bb OTEYECTBEHHBIX
POON) Hay4HBIX XypHAJIOB,
pedepatsl
nyOnmkanuii 20 ThIc.
JKYpHAJIOB, a TaKXKe
onucanus 1,5 MiH.
3apyOeKHBIX U
POCCHMCKUX
nmuccepTanwii; 2800
pocc. KypHaIOB Ha
0e3B03ME3THOMH
OCHOBE
baza HanmonansHas http://elibrary.ru 000 «HOb» ABTOpH30BaH
JTAHHBIX HH(pOPMAITOHHO- JInneH3noHHbBIN HBIW JOCTYTI.
Science aHAJINTUYECKAS JIOTOBOP [To3BonseT
Index CHCTEMA, Science Index JOTIOJIHATE U
(PUHII) AKKyMYJIHPYIOIIast NeSIO-741/2021 YTOYHSTh
0oree 6 MIJUIMOHOB ot 12.07.2021 1. CBEJICHHUS O
Ty OJTHKATTHI AKTHUBEH 10 Ty OTMKAIISIX
POCCHIICKHX aBTOPOB, 01.08.2022r. YYEHBIX
a TakKe HHPOPMAIIHIO KBI'Y,
00 MX TUTHPOBAHUU AMEIOIIUXCS B
u3 6onee 4500 PUHI]
POCCUNCKUX
JKYpPHAJIOB.
9BC 13800 n3nanuii mo http://www.studm 000 [NomHsrit
«KoHcyabTa | BceM 00macTsIM edlib.ru «ITomurexpecypc JIOCTYII
HT 3HaHUH, http://www.medc » (peructpanus
CTYyIeHTa» | BKIIOYaeT Oojee ollegelib.ru (r. Mockga) o [P-ampecam
yem 12000 yyeOHMKOB Horosop KBbI'Y)
W y4eOHBIX TOCOOHIt Ne310CJ1/08-
s BO u CIIO, 864 2021
HalMEHOBAaHHI Ot 30.09.2021 r.
KypHajoB u 917 AKTHUBEH 10
MOHOTpaduii. 30.09.2022r.
«aekrponn | Komnexius http://www.studm 000 [onuprit
ast «Meauuuna (BO) edlib.ru «ITonurexpecypc JIOCTYTI
ouoamoreka | I'OOTAP-Menua. » (peructparust
Texuu4yeckor | Books in English (r. Mockaa) o [P-ampecam
0 By3a» (xHUTH Ha Horosop KBbI'Y)
OBC AHTJIMACKOM SI3BIKE)» Ne288CJ1/04-
«KoncyabTa 2021
HT Ot 20.04.2021 T.
CTYAEHTa») AKTHBEH 10

20.04.2022r.
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7. IBC OnexTpoHHBIE Bepcun | https://e.lanbook. 000 «3bC [Tonuerit
«JIaHb» KHUT BEIYIINX com/ JIAHDb» (1. JIOCTYII
U3JaTeNbCTB YUeOHON CaHkT- (peructpanus
Y Hay4YHOH [TetepOypr) no [P-agpecam
JTUTEPaATYpPHI (B TOM Jorosop KBbI'Y)
qucne Nel2EI1/223
YHMBEPCUTETCKHUX o1 09.02.2021 r.
W3IaTEIbCTB), TaK U AKTHUBEH 10
AJICKTPOHHEIE BEPCUH 28.02.2022r.
MEPUOTUIECKUX
HM3JaHUM 110
Pa3IMIHBIM 00JIACTSIM
3HaHUL.
8. Hauuonans | O0beTuHEHHBIN https://H36.pd OI'bY Hoctyn ¢
Has AIIEKTPOHHBIA KaTajor «Poccuiickas 3JIEKTPOHHOTO
3J1eKTPOHHA | (POHIOB POCCUICKUX TOCYy/IlapCTBEHHA | YHUTAJIBHOTO
| OMOJINOTEK, s1 OubaroTeKay 3aJ1a
OmbamoTexka | coaepKallui Horosop OoubnmoTexn
PI'b 4 331 542 Nel01/HOB/166 KbI'Y
3JIEKTPOHHBIX 6-11 oT
JIOKyMEHTOB 10.09.2020r.
00pa30BaTeIbHOTO 1 Cpoxom Ha 5
Hay4JHOTO XapaKTepa neT
MO Pa3TUIHBIM
OTpacJisiM 3HaAaHUHN
9, 9BC 107831 nmyOnmkanui, http://iprbooksho 000 «Ai [In ITomHbIi
«IPRbooks» | B T.u.: 19071 — p.rw/ Op Menua» JOCTYII
yueOHBIX U3JaHHH, (r. CaparoB) (peructpanus
6746 — Hay4YHBIX Horosop o [P-anpecam
n3ganui, 700 Ne7821/21 KBI'Y)
KoJuleKIui, 343 ot 02.04.2021 r.
xypHana BAK, 2085 AKTHBEH 10
ayIUOU3JIaHUH. 02.04.2022r.

10. IBC OnexkTpoHHBIC Bepcuu | https://www.bibli 000 [TomHbrit
«lOpaiit» | yueOHOI U HayYHOI o-online.ru/ «QJIEKTPOHHOE JOCTYII
aas CIIO | sutepatypsl W3]IaTENBCTBO (peructparust

M3/1aTeIbCTB FOPAWT» (r. o [P-agpecam
«tOpaiit» ana CI1O u Mockga) KBI'Y)
AJIEKTPOHHBIE BEPCUU Jorosop

MIEPUOANYECKUX Nel192/EI1-223

W30aHUH 110 O129.10.2021 .

Pa3IUYHBIM 00JIaCTSIM AKTHBEH 10

3HaHUIL. 31.10.2022 r.

11. Polpred.com | O630p CMU Poccun u | http://polpred.co | OOO «Ilommpen | Hoctyn mo IP-

. HoBoctn. | 3apyOGexbs. [lonHbie m CIIPaBOYHHUKMY aapecam
0630p TEKCTBI + aHAJIUTHKA BesBo3mesnno KBI'y
CMM. 3 600 n3manwmii mo 53 (6e3
Poccus n oTpacisiM opUIUATHHOTO
3apy0exbe JIOTOBOPA)

20



http://iprbookshop.ru/
http://iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://polpred.com/
http://polpred.com/

12. Mpe3unentc | bonee 500 000 http://www.prlib.r OI'bY ABTOpHU30BaH

Kas JJIEKTPOHHBIX u «IIpe3nneHTcka HBIN JOCTYII
OnodJIMoTEeKAa | JTOKYMEHTOB I10 st OubnuoTeka u3
M. b.H. ucropun OTeuecTra, nMm. b.H. OUOIMOTEKH
Eabuuna poccuiickoit Enprunaay (T. (aym. Ne214)
rOCYIapCTBEHHOCTH, CankT-
PYCCKOMY SI3BIKY H [etepOypr)
paBy Cornamenne

ot 15.11.2016r.
Cpokom Ha 5
nert (¢
JlaJbHeHIen
TIPOJIOHTAIIHEH )

Memoouueckue pekomenoayuu no uzyuenuto oucyuniaunvl « OQH) ona odyuarouwuxcs
7.6. Memoouueckue ykazanusi no npo8eoeHUI0 pa3iuiHblxX Y4eOHbIX 3aHAMUL, K
KYPCOBOMY NPOEKMUPOBAHUIO U OPY2UM BUOAM CAMOCTNOSAMENbHOU PAbOmbl.

VYyebnass pabdora mo mucnummuinHe O®H cocroWT W3 KOHTaKTHOW pPabOTHI (JIEKIWH,
IPAaKTUYECKUE 3aHATUS) U CaAMOCTOATENIbHOM paboThl. Jlosl KOHTAKTHOM yueOHOH paboThl B
o0uieM o0beMe BpEMEHHU, OTBEJCHHOM JJIsi U3yY€HUs JUCLUUIUIMHBI, cocTaBiseT 26 % (B ToM
YHUCIIC JICKIUOHHBIX 3aHATHH — 13%, npakTtudyeckux 3aHatuii — 13%), 70719 caMOCTOSTEIIbHOM
pabotel — 49 %. CooTHOILIEHNE JIEKIIMOHHBIX, CEMUHAPCKUX, J1a00paTOPHBIX M MPAKTUYECKUX
3aHATUN K O0IIEeMY KOJUYECTBY YacOB COOTBETCTBYeT yueOHoMy ruiany Hampasnenust 03.03.02
— ®usuka, npoduis «PHU3MKa KOHACHCUPOBAHHOTO COCTOSHHSI

JUI1 HOArOTOBKM K MPAKTHUYECKUM 3aHATUSAM HEOOXOJUMO PAaCCMOTPETh KOHTPOJIbHBIC
BOIIPOCHI, IpPU HEOOXOAUMOCTH OOpaTUTHbCS K PEKOMEHAYEMOW JUTepaType, 3alucarb
HEMOHSATHbIE MOMEHTBI B BONIPOCAX ISl YACHEHUSI UX HA MPEACTOSAIIEM 3aHATHH.

Memoouueckue pekomenoayuu no uzydenuio oucyuniunsl «O@H) ona odyuarouuxcs

Hens kypca «ODH» - ¢dopmupoBaHue 3HAHHUH y CTYAEHTOB B 00JacTH 0a30BbIX
(GU3nUeCKUX MPUHIIMIIOB CHHTE3a HAHOCUCTEM, a TaKXe pa3padOTKH, CO3MAaHUS M MPUMEHEHUS
CHEIUAJIBHBIX MaTEpHAJIOB, YCTPONCTB M CHUCTEM, HCIIOJIB3YEMBIX B HAHOMIEKTPOHHUKE U
HAHOTEXHOJIOTUSX. U3YYEHHE METOJIOB MCCIIEI0BAaHNUS CBOMCTB HAHOCHCTEM.

[Ipuctynas Kk M3y4eHUIO NUCHUIUIMHBI, OOydaromeMycs HEOOXOAMMO O3HAKOMHTHCS C
TEMAaTUYECKUM IUIAaHOM 3aHATHM, CIIMCKOM PEKOMEHIOBaHHON y4deOHOU snmTeparypbl. Ciemyer
VSICHUTH TOCJIE0OBATEIbHOCTh BBITIONIHEHUS! MHIWBUIYaTbHBIX Y4YeOHBIX 3a/laHul, 3aHECTH B
CBOI0O pabouyr0 TEeTpaab TEMbl U CPOKH TPOBEJICHUS CEMUHAPOB, HANUCAHUA YYEOHBIX U
TBOpUeCKUX paboT. [lpm u3yuyeHUM IUCHUIUIHMHBI OOYyYaroIuecs BBIMOIHSIOT CIEIYIOIIne
3a/IaHUS: U3YYal0T PEKOMEH/IOBAHHYIO YYEOHYI0 U HAYYHYIO JIUTEPATypy; MUIIYT KOHTPOJIbHBIE
paboThl, TOTOBAT JOKJIAAbl M COOOWIEHUS K TPAKTHUYECKUM 3aHSATHUSM; BBIIOJHSIIOT
CaMOCTOSITENIbHBIE TBOPYECKHUE Pa0OTHI, YYaCTBYIOT B BBIMIOJHEHUM MPAKTHYECKUX 3aJIaHUMN.
YpoBeHb U rIyOMHa YCBOCHUS AMCIMILTAHBI 3aBUCAT OT aKTUBHOM U CHCTEMaTHYEeCKOW pabOThI
Ha JICKIUAX, W3YYCHHUS PEKOMCHJOBAHHOW JIUTEPATYyphl, BBHIMIOJHEHHUS KOHTPOJIBHBIX
MMCbMEHHBIX 3aJJaHUI

Kypc u3yuaercs Ha neKIusx, cEMHUHapax, MPU CaMOCTOSTEIHPHOW W WHAUBUAYATHHOMN
pabote oOyuatoruxcsa. OOydwarommiics [UIsi TOJHOTO OCBOCHHMSI Marepualia JOJKeH He
MPOITYCKAaTh 3aHATHS M aKTUBHO y4acTBOBAaTh B y4eOHOM mporiecce. JIEKIMM BKITIOUYAIOT BCE
TEMbl M OCHOBHBIE BONPOCHI TEOPUM M MPAKTUKH CTpaxoBaHus. Jlns MakcuMaiabHOM
3¢ (PEKTUBHOCTH M3Y4YECHHUS HEOOXOAWMO TOCTOSSHHO BECTH KOHCHEKT JICKIWH, 3HATh
PEKOMEHIyEMYIO TpernojaBaTeieM JUTepaTypy, MO3BOJSIONIYIO JOMOIHUTh 3HAHUSA U JIydlle
MOATOTOBUTHCS K CEMHUHAPCKUM 3aHSITHSIM.
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B coorBercTBHMM ¢ y4eOHBIM IUIAHOM Ha KaXIyl0 TEMY BBIICICHO HE00X0IuMoe
KOJINYECTBO YaCOB MPAKTUYECKUX 3aHATUH, KOTOPbIE MPOBOAATCA B COOTBETCTBHH C BOIIPOCAMH,
PEKOMEH/IOBAaHHBIMH K M3Y4YCHHIO 10 ONpeAeleHHbIM TemaMm. OOydaronecs JOJKHBI
PEryJIsIpHO TOTOBUTHCA K CEMUHAPCKUM 3aHATHSIM U y4acTBOBaTh B 00CYXk1eHUH Bolpocos. [1pu
MOJATOTOBKE K 3aHATUSIM CIIEYET PyKOBOJCTBOBATHCS KOHCIEKTOM JIEKIIMM M PEKOMEHJOBaHHOMI
auteparypoid. TemaTndeckuil MiiaH AUCLUILIMHBI, Y4eOHO-METOAMUYECKUE MaTepHabl, a TaKxKe
CIHMCOK PEKOMEHIOBAHHOM JIUTEPATyphl IPUBEACHHI B paboueii mporpaMmme

Memoouueckue pekomenoauuu npu padome HA0 KOHCREKMOM 60 6PeMsA NPOGEOEHU TeKUUU

B mpouecce NeKIMOHHBIX 3aHATHH 1edecoo0pa3HO KOHCIEKTUPOBATh  yueOHBIN
MaTepuai. J{Js 3Toro UCHOIB3YIOTCS 00IIUE U YTBEPIAUBIINECS B MPAKTUKE MPABUIIA, U IPUEMBI
KOHCIEKTUPOBAHUS JICKIHIL:

KoncnektupoBanue JIEKUH BEOETCS B CIELUAIBHO OTBEICHHOW I 3TOr0 TETPaM,
KOKIABIA JUCT KOTOPOW JIOJDKEH HMETh TIIO0Jsl, Ha KOTOPBIX JIENAIOTCA TMOMETKH U3
PEKOMEHIOBAaHHOM JHUTEpPaTypbl, JOMOJIHSAIOIMIUNE MaTepual MPOCTYIIAHHOW JIEKIMH, a TaKXe
MOTYEPKHUBAIOIINE 0COOYIO BAXKHOCTh TE€X HJIM MHBIX TEOPETUYECKUX MOJIOKECHHIH.

[lenecooOpa3Ho 3amMUCHIBATh TEMY U TUTAH JICKIHHA, PEKOMCHIYEMYIO JIMTEPATYPY K TeMe.
3anucu pa3zesoB JIEKIUH JOJKHBl MMETh 3arojOBKH, IMOJA3aroJIOBKHU, KpacHble CTPOKH. Jlis
BBIJICJICHUSI PA3JI€TIOB, BBIBOJIOB, ONPEICICHUM, OCHOBHBIX MACH MOXHO HCIIOIb30BaTh I[BETHHIC
KapaHaalu 1 (IoMacTepsl.

HasBanHbIe B JICKIIUU CCHUIKH HA TICPBOMCTOYHUKHU HAJ0 IMOMETHTD Ha TMOJIAX, YTOOBI IIpH
CaMOCTOSITENIbHOM paboTe HaWTHM W BOUCaTh HUX. B KOHCIEKTE JOCIOBHO 3aIllMCHIBAIOTCS
ompeseneHuss MOHITHIA, (GopMyn u 3aK0HOB. OcTalnbHOE IOHKHO OBITh 3alMCaHO CBOUMU
CJIOBaMH.

Kaxnomy crymeHTy HeoOXoauMo BbIpadOTaTh W HCMOJIB30BaTh  JIOIMYCTHUMBIC
COKpalleHus: HanOoJiee paclpoCTPAHEHHBIX TEPMUHOB U MIOHSATHH.

Memoouueckue pekomenoayuu no NOOZOMOEKe K NPAKMUYECKUM 3AHAMUAM

[IpakTueckue (ceMUHApCKUE) 3aHATHS — COCTaBHAs dYacTb Y4eOHOro Impolecca,
rpynmnoBast (GopMa 3aHATUN NpPU AKTUBHOM YYaCTHHM CTYIEHTOB. IIpakTuueckue 3aHATHA
CHOCOOCTBYIOT YINTYOJIEHHOMY H3YyYEHHIO HauOojiee CIOKHBIX NpoOJeM HayKH M CIIyKaT
OCHOBHOHM (OpMOH TOJBEIEHUSI HTOTOB CaMOCTOSATENBbHOW paboThl oOydarommuxcs. Llensio
NPAKTUYECKUX 3aHATHH sBIsETCA YIIyOJeHHME U 3aKpeIUIeHHE TEOPETUYECKUX 3HAHUM,
HOJYYEHHBIX 00y4aroIMMUCS Ha JEKIHIX U B IPOLIECCE CAMOCTOSITEILHOI0 U3yUEHHs y4eOHOTro
MaTepualia, a, ClieZloBaTeIbHO, ((OPMUPOBAHHE Y HUX OIPEIEICHHBIX YMEHHUI U HaBBIKOB.

B xone moAroToBKM K CEMHHApCKOMY 3aHATHIO HEOOXOJUMO MPOYUTATh KOHCIIEKT
JEKIMM, HW3YyYUTh OCHOBHYIO JINTEPATypy, O3HAKOMHUTHCS C JONOJHUTEIBHOM JIMTEPaTypou,
BBIIOJIHUTh ~ BbIJIAaHHBIE MIperojaBaTeNieM MpakThdeckue 3aaaHus. Ilpm sToM  ydecTh
PEeKOMEHIalluM TIperojaBaress W TpeOoBaHUs mMporpamMMmbl. JlopabaTbiBaTh CBOM KOHCIIEKT
JIeKIMH, JIeasi B HEM COOTBETCTBYIOIINE 3aMCH U3 JINTEPATYPHI.

KenarenpHo npu IOATrOTOBKE K MPAKTUYICCKUM 3aHATUAM 10  JUCHMUIIIINHE
OJTHOBPEMEHHO HCIOJIb30BaTh HECKOJIBKO HCTOYHUKOB, PACKPHIBAIOIINX 3a/laHHBIE BOIIPOCHI.

Ha mnpakTudeckux 3aHATHAX OOydYarolIvecs ydaTcsi TPaMOTHO H3JaraTh IPOOJIEMBI,
CBOOO/THO BBICKA3bIBaTh CBOM MBICIH U CYXJ/IEHUS, pACCMaTPUBAIOT CUTYallUH, CIIOCOOCTBYIOIINE
pa3BUTHIO MPodecCHOHaTbHON KOMIETeHTHOCTH. ClenyeT MMeTh B BHUIY, YTO MOATOTOBKA K
NPAaKTUYECKOMY 3aHSTHIO 3aBHCUT OT (OPMBI, MECTa MNPOBEACHUS CEMMHApa, KOHKPETHBIX
3aJJaHui ¥ IOpYy4YeHHl. DTO MOKET OBITh HaNMCaHUE JI0KJIa/1a, 3cce, pedepara (C mocaeqyIOImNUM
uX 00CYX/I€HUEM), KOJUIOKBUYM.

Memoouueckue pekomenoayuu no OP2AnU3aAyUU CaAmMoCmoOAMeabHOl padomol
CamocrositenpHast padota (mo B.M. Jlamio «camMoCTOSTENbHBIN — YeIOBEK, WMEIOIIHI
CBOM TBep/ble yOSKICHHUS») OCYIIECTBISAECTCS MPH BcexX hopMax 0OydeHHs: OYHOU U 3a0UHOM.
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CaMocrosiTenpbHasi paboTa OOYYAIOIIUXCS - CHOCOO AaKTHBHOTO, IIE€JICHANPABICHHOTO
MPUOOPETEHUS CTYIEHTOM HOBBIX I HETO 3HAHWW M yMEHUM 0e3 HemOCPEICTBEHHOTO y4acTHs
B 9TOM TIpoIiecca npernoaaBarescii. [[oBBIIeHHe PO CaMOCTOSTEIBHON PaboThl 00YJIAFOIIIHXCS
[IPU NIPOBEJICHUU PA3IUYHBIX BUIOB YUYEOHBIX 3aHITHUI MTPEIOIaraer:

—  ONTHMH3ALHUI0 METOJOB OOYy4YeHHs, BHEAPEHHE B YYEOHBI MpOIECC HOBBIX
TEXHOJIOTHI 00y4eHHUsI, TTOBBIIIAIOIINX MPOU3BOAUTEIBHOCTh TPYy/a MpPEnoaaBaress, aKTUBHOE
UCIIOJIb30BaHUE MH(POPMALMOHHBIX TEXHOJIOTHH, ITO3BOJIAIONIMX 00ydJaronieMycst B ya100Hoe 17
HEro BpeMsl OCBauBaTh y4eOHbBIN MaTepua;

—  IIMPOKOE BHEAPEHUE KOMIIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHUE METOJIMKH IPOBEACHMS PAKTUK U HAyYHO-UCCIIEA0BATEIbCKOM
paboThl 00y4aromuXcs, MOCKOJIbKY MMEHHO 3TH BUAbI y4eOHOHW pabOThl B MEPBYIO OYEpenb
TFOTOBAT O0YYAIOUINXCSA K CAMOCTOSITEIIbBHOMY BBITIOJIHEHUIO TPO(ECCHOHANIBHBIX 33/1a4;

—  MOJEpHM3AIMI0 CUCTEMBl KYpPCOBOI'O M JUIUIOMHOTO IPOEKTUPOBAHHUA, KOTOpas
JIOJKHA TTOBBIIIATH POJIb CTYACHTA B MOAOOpE MaTepuana, IOMCKe MyTel peleHns 3a/1a4.

CaMmocrosiTenbHasi paboTa MNPUBOAUT CTYACHTA K I[IOJIyYEHHUIO HOBOIO 3HAHUA,
VIOPSAIOYCHUIO M YIUyOJEHWI0  HMMEIOMIMXCS — 3HaHWH, (OpMUpOBaHHMIO y  HEro
npodeccuoHaNbHBIX HABBIKOB U yMEeHU. CaMocToATeIbHAs padoTa BRIMOMHIET P PYHKIIHIA:

—  pa3BUBAIOLIYIO;

—  uHPOPMaLMOHHO-00y4aIOUIYIO;

—  OPHUEHTHUPYIOIIYIO U CTUMYJIHUPYIOILYIO;

—  BOCIHTHIBAIONIYIO;

—  HCCIIeA0BATEIbCKYIO.

B pamkax kypca BBIOJHSAIOTCS CIAEAYIOIINE BUJIbI CAMOCTOSATEIHHON PadOTHI:

1. Ilpopaborka yueOHOrO Marepuana (IO KOHCIIEKTaM, Y4YeOHOM M HAyIHOU
JIUTEepaType);

2. BroinonHeHne pa3HOYPOBHEBBIX 3a/1a4 U 3a/IaHUI;

3. Pabota ¢ TecTamu U BOpocamu JIJisi CAMOIIPOBEPKH;

4. BBHINOJIHCHUE UTOTOBOM KOHTPOJIHHON PaOOTEHI.

CryneHnTaMm peKOMEHyeTcsl C CaMOro Havajia OCBOEHUS Kypca paboTaTrh ¢ IUTepaTypoi u
npeyiaraéMbpIMU 3aJIaHUSIMU B (pOpMe MOATOTOBKU K OYEPETHOMY ayJUTOpHOMY 3aHsATHIO. [Ipu
ATOM AaKTYaJIU3UPYIOTCSl MMEIOLIMECs 3HaHMs, a TaKkkKe co3fgaercs 0as3a Juis yCBOCHHS HOBOTO
MaTepuaia, BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYJCHT MOIY4aeT B ayIUTOPUU.

Heo6xoauMo OTMETHUTB, YTO HEKOTOpPbIE 3a/JaHus JJIi CaMOCTOSATENIbHOM paboThl 1O
Kypcy UMEIOT onpeesieHHyto cnenuduky. Ilpu ocBoeHnn Kypca CTyA€HT MOKET MOJIb30BaThCS
O6uOnMoTEeKON By3a, KOTOpas B IOJHOM Mepe oOecredeHa COOTBETCTBYIOIIEH JHTEPaTypOM.
3HAYUTENIbHYIO TOMOUIb B MOJTOTOBKE K OYEPEHOMY 3aHSITHIO MOXKET OKa3aTh MMEIOLIUICS B
y4eOHO-METOIUYECKOM KOMIUIEKCE KpaTKUil KOHCHEKT JeKIHi. OH ke MOXKEeT UCIOIb30BaAThCS U
JUIS 3aKpeIIeHUs TIOJy4eHHOro B ayiuTopun Matepuana. CamocTodTenbHas padoTa CTYJAEHTOB
OpeIyCMOTpEeHa Y4eOHBIM IIJJaHOM U BBINOJHSETCS B 00s3aTelbHOM THopsake. 3afaHus
MPEJIOAKEHBI IO KaXA0H U3y4yaeMOi TeME U MOTYT TOTOBUTHCSI MHUWBUIYaIbHO WIH B TPYIIIIE.
[To HeoO0XOAMMOCTH CTYIEHT MOXET oOpamiarbcs 3a KOHCYJIbTAllMed K MpernoiaBaTeno.
BrinonHenue 3a1aHnii KOHTPOJIMPYETCSI U OLIEHUBAETCS MPETIOJAaBATEIIEM.

JUIs yCHEemHOro caMmOCTOSITEIBHOTO W3Y4YEHHs MaTepuana CerofHs HCIOJIb3YITCA
pa3inuHble cpencTBa OOyueHHUs, Cpelu KOTOPHIX 0CO00€ MECTO 3aHMMAalOT HWH(OPMAalMOHHBIE
TEXHOJIOTUM PA3HOTO YPOBHS W HANPABIEHHOCTH: AJIEKTPOHHBIE YYEOHUKH U KYpPCHl JIEKIIHIA,
0a3pl TECTOBBIX 33JaHUN U 3ajjady. DJIEKTPOHHBIN yU4eOHHUK MpeACTaBisieT coO0l MporpaMmHoOe
CPEICTBO, MO3BOJISIONIEE MPEACTABUTH A N3YYEHUs TEOPETUYECKUI MaTepual, OpraHu30BaTh
anpoOHpoBaHUE, TPEHAXK U CAMOCTOATEIbHYIO TBOPUECKYIO padOTy, MOMOTaoIIee CTYIASHTaM U
IIPENOAABATENI0 OLEHUTh YPOBEHb 3HAHUU B ONPEACIECHHOW TEMaTHKE, a TAaKKe COJEprKallee
HEOOXOAMMYIO CIPAaBOYHYIO HH(POPMALUIO. DJIEKTPOHHBIN Y4eOHUK MOXET WHTETPUPOBATH B
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ce0e BO3MOXKHOCTU PA3JIMYHBIX IEJArOTHYECKUX MPOTPAMMHBIX CPEICTB: 00YyYaromux
pOrpaMM, CIIPaBOYHHUKOB, y4eOHBIX 0a3 JaHHBIX, TPEHAXKEPOB, KOHTPOIUPYIOLIUX IPOTPaAMM.

Jlnisi yCrenmrHoi OpraHu3aldyd CaMOCTOSITETIbHOM pabOThl BCE aKTHBHEE NMPHUMEHSIOTCS
pa3sHooOpa3Hble 00pa3oBaTeNIbHbIE pecypchl B ceTH VIHTepHET: cUCTeMbl TECTUPOBAHMS IO
pa3NMYHBIM  00JacTsM, BHUPTYAJIbHBIE JIEKIWH, Ja0OpaTOpuM, MPH ISTOM  IIOJIB30BATEIIO
JIOCTAaTOYHO MMETh KOMIIBIOTEp M MOJAKIIOYeHHne K MHTepHeTy 1uist Toro, 4yToObl CBSI3aThCS C
IIPENOIaBaTelIeM, PEIIaTh BEIYMCINUTEIbHBIE 3aa41 U 110Jy4aTh 3HaHus. Vcnonp3oBanue ceren
YCUJIMBAET POJIb CAMOCTOSTENIHOW pabOThl CTYAEHTa M IO3BOJSIET KapIUHAJIBHBIM 00pa3zoMm
U3MEHUTh METOMKY IIPENOAaBaHuUs.

CTyZneHT MOXET NOJIy4aTh BCE 3aJaHUsl M METOIWYECKHE YKa3aHMs 4epe3 CEepBEp, 4TO
JIaeT eMy BO3MOXKHOCTb ITPHBECTH B COOTBETCTBUE JIMYHBIE BO3MOXKHOCTH C HEOOXOAUMBIMHU IS
BBINOJIHEHUS paboT Tpyno3arparamMu. CTyIeHT UMEET BO3MOXKHOCTb BBINOJIHATH paboTy Joma
WIN B aynuTopud. boibiioe BociuTateabHOE M 00pa3oBaTeIbHOE 3HAYEHUE B CAMOCTOSITEIEHOM
y4eOHOM TpyJe CTyAEHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YXKIaeT U MOAJIEPKUBAET
BHUMAaHUE W HHTEPEC, IOBBIIIACT AKTUBHOCTb IAMATH W MBILUICHUSA, MO3BOJISIET CTYACHTY
CBOEBPEMEHHO OOHApPYXUTb M YCTPAaHUTb JOMYIIEHHbIE OMIMOKM U HEAOCTATKH, OOBEKTUBHO
ONpEEIUTh YPOBEHb CBOUX 3HAHUM, NMpakTUyecKux ymeHuil. Camoe IOCTyNmHOE U NPOCTOe
CPEACTBO CAMOKOHTPOJIS C MPUMEHEHHEM MH(POPMALMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUH -
3TO PsAJ] TECTOB «On-line», KOTOpBIE MO3BOJISAIOT B PEKUME PEATbHOTO BPEMEHH OIIPEICIUTh CBOU
YPOBEHb BJIAJCHHUsS NPEAMETHbIM MAaTEpUaioM, BbIIBUTb CBOM OWIMOKM M IOJY4YHUTh
PEKOMEHIALNHU IO CAMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypou

Bcro nuteparypy MOKHO pa3/euTh Ha YYEOHHKH M Y4eOHBIC TIOCOOMS, OPUTHHAIBHBIE
Hay4Hble MOHOrpa)uyecKre MUCTOYHHMKH, HayuyHble IyONMKalKUU B MepHoAUYecKor nevatu. M3
HUX MOJXHO BBIICIUTh JIUTEPATypy OCHOBHYIO (PEKOMEHIYEMYIO), JOMOJHUTEIbHYIO U
JUTEpATypy Uil yri1yOJIeHHOTO U3Y4YEHUS AUCLUIINHBI.

N3ydyeHue NUCHUIUIMHBI ClEIyeT HayuHaThb C y4eOHMKA, IOCKOJbKY y4Ye€OHUK — 3TO
KHHUra, B KOTOPOH H3JIOKEHBl OCHOBBI HAy4YHBIX 3HAHUN II0 ONPENCIIEHHOMY IIPEIMETy B
COOTBETCTBHUHU C LIETSAMU U 33/1a4aMHi 00yUYEHHSI, yCTAaHOBJIECHHBIMU IIPOIPaMMOH.

IIpu pabore c¢ nuTeparypoil HEOOXOAUMO YUUTBIBATh, YTO MMEIOTCS PA3JIUYHBIE BUIbI
YTEHUS, U KAK/bIM U3 HUX MCIOJB3YETCs Ha ONPEIEICHHBIX dTallaX OCBOCHMS MaTepHaIa.

IIpedsapumenvroe YTeHNE HAINIPABICHO HA BBISIBIEHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB
U TIOMCK WX 3HA4E€HMs B CIIPABOYHOM JuTeparype. B 4YacTHOCTM, NpH YTEHUM YKa3aHHOMH
JUTEpaTypbl HEOOXOAUMO MOIPOOHEHIINM 00pa30M aHAIU3UPOBATH TOHATHSL.

Cke03H0€ umenue pearonaraeT NpoOYTEHUE MaTepyuaga oT Hadaua 10 KoHua. CKBO3HOE
YTEHUE JMTEPaTyphl U3 NPHUBEAECHHOIO CIHMCKA JaeT BO3MOXKHOCTh CTYJIEHTY C(OpPMHUPOBATh
CBOJI OCHOBHBIX MOHATHH K3 U3ydaeMol 001acT U CBOOOJHO BIaJIETh UMHU.

Buvibopounoe — Hao00poOT, UMEET LIENbI0 NMOUCK U 0TOOp MaTepuana. B paMmkax aaHHOTO
Kypca BbIOOpOYHOE YTEHUE, KaK CIOCO0 OCBOEHUS COAEP KaHUSA Kypca, JOJKHO UCIOIb30BAThCS
IIPU TIOATOTOBKE K MPAKTUYECKUM 3aHATUSIM I10 COOTBETCTBYIOLIUM Pa3ICIIaM.

Ananumuueckoe umenue — 3TO KPUTHYECKUH paz0op TeKcTa C IOCIEAYIOIIHUM €ro
KOHCIIeKTUpoBaHHeM. OCBOGHHE yKa3aHHBIX MOHATHHA Oyner Hambosiee 3(pPEeKTHBHBIM B TOM
cllydae, eCIM IPU YTEHUU TEKCTOB CTYIEHT OyJeT 3aJaBaTh K 3TUM TEKCTaM BOMpPOCHl. YacTh u3
3THUX BOIpocoB chopmynupoBana B @POC B mepeune BompocoB it cobecenoBanus. [lepeuens
ATUX BONPOCOB OTPAHUYEH, TO3TOMY BaXXHO HE TOJIBKO COJIEPKaHUE BOIIPOCOB, HO CaM IPUHIIUII
OCBOCHMS JIMTEPATYPHI C IIOMOLIBIO BOIIPOCOB K TEKCTAM.

[enbto uzyuaroweco ureHus sABIsETCs INyOOKOE M BCECTOPOHHEE NMOHUMAaHHE Y4eOHOM
uHpopmanuu. ECTh HECKOJIBKO MPUEMOB H3y4aroIero YTeHHs:

1. YreHue mo ajropuTMy IpeanonaraeT pasdouenve nHdopmanuu Ha OJIOKHU: Ha3BaHUE;
aBTOp; MCTOYHMK; OCHOBHas HJes TeKCTa; (hakTWYeCKUi MaTepuaj; aHalu3 TEKCTa IMyTeM
COTIOCTABJICHHS] UMEIOIUXCS TOYEK 3PEHUS IO paCCMaTPUBAEMBIM BOIIPOCAM; HOBU3HA.

2. Ilprem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIAEAYIOIIUIN alllOPUTM:

24



—  MEIUICHHO IPOYMUTATh TEKCT, CTAPAsACH IIOHATH CMBICI U3JI0KEHHOI0;
—  BBIJCJNTH KIIFOUEBHIE CIIOBA B TEKCTE;
— TocTraparbcs MOHSATh OCHOBHBIE HJIEU, TIOJTEKCT U 00U 3aMbICEN aBTOpA.

3. IlpueM TecTUpOBaHHUA 3aKIIOYAETCS B (OPMYIUPOBAHUU TE€3UCOB B BUJIE MOJIOKECHUH,
YTBEPKJICHUM, BBIBOJOB.

K »tomMy MOXHO 100aBUTh U UHBIE MPUEMBL: MpHEM peQepupoBaHUs, ITPHUEM
KOMMEHTHUPOBAHHS.

Baxnoil cocraBnsomeil J000ro COJUAHOIO HAYYHOTO H3JIAHUS SIBJSIETCS CIIMCOK
JUTEpaTyphl, Ha KOTOPYIO ccbulaeTcsi aBTOp. lIpy BO3HMKHOBEHMM HHTEpeca K KaKOW-TO
oOcyxgaeMoil B TEKCTe TMpoOjeMe Bcerga €eCcTh BO3MOXKHOCTb OOpaTHTBhCS K  CIUCKY
OTHOCSIICHCS K Hed aurepaTypsl. B 3ToM ciydae Bcsi mpoOiieMa kak Obl pa3OuBaeTcss Ha
COCTABJISIFOLME YACTH, KaXKasi U3 KOTOPBIX MOYKET M3y4daTbCsA OTIAEIbHO OT Apyrux. llpu stom
Ba)XHO HE TEPATH U3 BUA OOIINI KOHTEKCT M HE TIOTPY>KaThCS YPE3MEPHO B JAETANIU, IOTOMY YTO
TaKUM 00pa30M MOXHO HE YBUJIETh TJIAaBHOTO.

IlogroroBka K 3aueTy JOJDKHA INPOBOAUTHCA HA OCHOBE JICKIIMOHHOIO MaTepuala,
MaTepuaia MPaKTUYECKUX 3aHATUI ¢ 00sA3aTelbHbIM 00palleHHeM K OCHOBHBIM Y4eOHUKaM IO
Kypcy. OTO TMO3BOJUT HUCKJIIOYMTh OIIMOKM B TOHMMAaHWU MaTepuasia, OOJErduT ero
OCMBICIIEHHE, TPOKOMMEHTUPYET MaTepral MHOTOUNCIEHHBIMU IPUMEPAMH.

Memoouueckue pekomenoayuu no n0020mMosKe cooduleHuil

[To 0ObeMy TEKCT, KOTOPBI PEKOMEHYETCsl UCII0JIb30BATh Ul COOOIIEHUsI — He OoJee
TpeX CTpaHUI] MeYaTHOTro TekcTa. Eciu cooliieHne nenaercs B MUCbMEHHOM BHJIE — 00BEM €ro
JIOJKCH OBITH 3 — 5 CTpaHHMIL.

YcTHOE  cooOmieHHe MOXKET COMNpPOBOXKIAThCS — Ipe3eHTalueil. Pexomenmyemoe
KOJIMYECTBO cilaiioB — okojo 10. Tekcr ciaiija TOJDKEH AOMOJHATH WH(OPMAIUIO, KOTOpas
MPOU3HOCUTCS JAOKJIAJTYUKOM BO BpeMs BbICTYIUIEHHUs. [[0JHOCThIO OBTOPATH HA Claiifie TEKCT
BBICTYIUIEHUS HE LenecooOpa3Ho. [Ipuopurer mpu HanmucaHuM ClaiiJloB OTHAETCsS TadauLaMm,
CXeMaM, pUCYHKaM, KpPaTKUM 3aKJIFOUEHUSIM U BBIBOJIAM.

B cooOuienun noskHa ObITH pacKpbiTa 3asiBIeHHas Tema. [IpuBeTcTByeTcs BHUMaHUE
ayIUTOPUHU K JIOKJIay, COJAEP>KATEIbHbIE BOIPOCHl ayAUTOPUU U JIOCTOMHBIE OTBETHI HA HUX
MOOMIPSIFOTCS 00JIe€ BBICOKOM OIEHKOW BBICTYIAIOIIEMY.

Bpewms BeicTyruienns — 10 — 15 munyT.

JlutepaTypa U Ipyrue UICTOYHUKU MOTYT OBITh HalJIEHbI 00Y4aIOIIUMCSI CAMOCTOSITEIBHO
WIA PEKOMEH/I0BaHbI MpernojaBaresneM (ecau BOZHUKHYT CIOKHOCTU C TIOMCKOM MaTepuana 1o
TeMe); TMpH MPEeAJOKEHUU KOHKPETHOM TeMbl COOOLIEHUS TMpernojaBaTesib JO0JKEH
OpPUEHTUPOBATHCS B IPOOIIEME M YMETh HANPABUTh CTYACHTA.

Memoouueckue pekomenoayuu 011 ROO20MOGKU K 3a4emy:

Ok3ameH B VII-M cemectpe saBnsieTcs GOpMON UTOrOBOTO KOHTPOJIS 3HAHUM M yMEHH
oOyJaromuxcs 1Mo JaHHOM TUCHUIUIMHE, ITOJIYYEHHbBIX Ha JEKIUAX, IPAKTUYECKUX 3aHATUSAX U B
npolecce camMoCTOsATeNbHOW pa®oThl. OCHOBOM MMl OINpENEeNIEHUs] OLEHKU CIYKUT YPOBEHb
YCBOEHUSI O0yYaroluuMucs Marepuaia, MpeayCMOTPEHHOTO JaHHOW paboueidt mporpammoit K
3a4yeTy JOIMYyCKaloTCs CTYAEHTHl, HaOpaBimue 36 u Oosnee OanoB MO MTOraM TEKYLIETo M
IPOMEXKYTOUHOT0 KOHTpoJis. Ha ak3ameHe ctyaeHT MoxxeT Habpath ot 15 10 30 6amnos.

B mnepuon moAaroToBkM K 3aueTy oOydarouipecs BHOBb OOpaliaroTcss K y4eOHO-
METOMYECKOMY MaTepually U 3aKpeIuIsioT IPOMEXYTOUHbIE 3HAHUSI.

ITonroroBka oOyuaromierocst K 3a4eTy BKJIIOYAeT TPH dTama:

— caMmocTosTenbHas paboTa B TEUEHHUE CEMECTPA;

—  HemnocpeICTBEHHas MOJrOTOBKA B AHH, MPEALIECTBYIOLINE 3a4eTy 10 TEMaM Kypca;

— TIOJArOTOBKA K OTBETY Ha SK3aMEHAIIMOHHBIE BOIIPOCHI.

[Ipn moaroToBke K 3ayeTy OOydaroIIUMCS IEIeCOO00pa3HO HCIOJIb30BATh MaTepHAaIIbI
JEKIHHA, y4eOHO-METOJUYECKHE KOMIUIEKChl, HOPMATUBHBIE JOKYMEHTHI, OCHOBHYIO H
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JOTIOTHUTEIIBHYIO JTUTEPATYPY.

Ha sx3ameHn BBIHOCHTCS MaTtepuan B 00beMe, MPEAyCMOTPEHHOM pabodeil mporpammoit
y4eOHOM TUCIMITIIMHEI 32 ceMecTp. DK3aMeH POBOIUTCS B MUCHbMEHHOM / YCTHOH (opme.

[Ipu mpoBeneHuun Sk3aMeHa B MUCbMEHHOU (yCTHOM) (opme, Beayluil mpenoiaBareb
COCTaBJIIET OSK3aMEHAI[MOHHBIC OWJIETHI, KOTOpPBhIE BKJIIOYAIOT B CeOs: TECTOBBIC 3a/IaHUS;
TEOpETUYECKHE 3aJaHusl; 3aJauyu uiau cutyauud. DopMmynHpoBKa TEOPETHUECKUX 3a/aHus
coBmazaer ¢ GopMyTUPOBKOM MepeyuHs SIK3aMEHAIIMOHHBIX BOIIPOCOB, JOBEACHHBIX 110 CBEACHUS
oOyJaromuxcsi HakaHyHe 5K3aMeHallMoHHO# ceccuu. Coaep)kaHuE BOIPOCOB OJHOTO Omiera
OTHOCHTCS K Pa3jIMYHBIM pasjieiaM MporpaMMbl ¢ TeM, YTOObI OoJiee MOTHO OXBATUTH MaTepHall
yueOHOW JUCIUIINHBL.

B aynurtopun, rie npoBOJUTCS YCTHBINA SK3aMEH, I0JKHO OJTHOBPEMEHHO HAXOJUTHCS HE
OoJjiee MECTH CTYIEHTOB Ha OJHOTO IpPErojaaBaress, IpUuHUMAloero sk3ameH. Ha moarorosky
OTBETa Ha OMJIET Ha SK3aMeHe OTBOIUTCS 40 MUHYT.

Ipu npoBeeH M MMCBMEHHOTO HK3aMeHa Ha padoTy OTBOUTHCS 60 MUHYT.

Pe3ynbrar ycTHOrO (MMCbMEHHOT0) 3K3aMEHA BHIPLKAETCSI OLIEHKAMU:

Ouenxa «omauunon— om 91 oo 100 6an106 — TeOpETHUICCKOE COZIEPIKAHUE KYPCca OCBOCHO
TIOJTHOCTBO, O€3 TIPOOETIOB, HEOOXOMMBIE IPAKTHYECKUE HABBIKH PA00THI C OCBOCHHBIM MaTepHATIOM
copmupoBanbl. Bee npeycMoTpeHHbIe porpaMMoit 00yueH s yueOHbIe 3aJaHusI BBITOJHEHbI, Ka4eCTBO
MX BBITIOJTHEHUSI OLIEHEHO YKCIIOM OaILTOB, OJIM3KMM K MakcuMaiibHoMY. Ha sx3amene cryaeHt
JIEMOHCTPHUPYET NTYOOKHE 3HAHHS TIPELyCMOTPEHHOT'O MPOrpaMMOI MaTepuaa, yMeeT YeTKO, TAKOHUYHO U
JIOTWYECKY MOCIIEZI0BATENILHO OTBEYATh HA TIOCTABJICHHBIE BOIIPOCHL.

Ouenka «xopouion —om 81 00 90 6an106 — TEOPETIUECKOE COZIEPHKAHKE KYpCca OCBOEHO,
HEOOXO/IMMBIE MPAKTHYSCKHE HABBIKKA PA0OTHI CHOPMHUPOBAHEIL, BBINOHESHHBIC YICOHBIC 3aIaHNS COJICPKAT
He3HauMTelbHbIE OIIMOKU. Ha sk3aMeHe CTy/IeHT IeMOHCTPUPYET TBEPIOE 3HAHFSI OCHOBHOTO
(porpaMMHOI0) MaTeprasia, yMeeT 4eTKo, IpaMOTHO, Oe3 CYIIIECTBEHHBIX HETOUHOCTEM OTBEYATh Ha
TMIOCTaBJICHHBIE BOITPOCHL

Ouyenka «yooenemeopumenvrno» — om 61 0o 80 6an106 — TEOPETUIECKOE COICPIKAHUE
Kypca OCBOEHO HE IMOJIHOCThIO, HEOOXOUMBbIE MPAKTUYECKUE HABBIKU PabOTHI C(HOPMUPOBAHBI
YAaCTUYHO, BBITIOJIHEHHBIE YUeOHbBIE 3a/laHusl cojiepkaT rpyobie ommOku. Ha sx3ameHe cTyneHt
JEMOHCTPHUPYET 3HAHHE TOJHKO OCHOBHOI'O MaTepuaia, OTBETHI COAEpKAT HETOYHOCTH, CIabo
apryMEHTHPOBAHBI, HAPYIIIEHA MOCIIEIOBATEIPHOCTD U3JI0KEHHS MaTepraia

Ouenka «neyoosnemeopumenvro» — om 36 00 60 6annoe — TeopeTUIECcKoOe
coJiepKaHne Kypca He OCBOCHO, HEOOXOAMMBbIEC IPAKTUIECKHE HABBIKUA PA0OTHI HE
c(hOpMHUPOBaHBI, BHITIOIHEHHBIE YUeOHbIE 3aJaHHs COAepkKaT rPyOble OUOKH, TONOTHUTENbHAS
caMmocTosTeNbHas paboTa HaJl MaTepHalIOM Kypca He MPHUBEJIET K CYIECTBEHHOMY TTOBBIIICHHIO
KauecTBa BBIIIOJIHEHUS yUeOHBIX 3a1aHuii. Ha sk3aMeHe CTyAeHT JeMOHCTPUPYET He3HAHHE
3HAYUTEIHHON YaCTH MPOrPaMMHOTO MaTepHasia, CylleCTBEHHbIE OITMOKH B OTBETaX Ha
BONPOCHI, HEYMEHUE OPUEHTHPOBATHCS B MaTepualie, HE3HAHUE OCHOBHBIX MOHATUN
JUCITUTUTAHBI

8. Mamepuanvno-mexnuyeckoe obecneuenue OUCYUNTIUHDL

MunuManbHo HeoOxoaumblidh Ui peanuszauuu  OITOII mepedyeHbp MarepuanbHO-
TEXHUYECKOTO OOEeCMeyYeHus BKIIOYAaeT B ce0s: JIEKIMOHHBIE ayAuTOpuu (00OpYyIOBaHHbBIC
BUICONPOCKIIMOHHBIM 000pYAOBAaHUEM JUIsl IPE3EHTAIMN, CPECTBAMH 3BYKOBOCIIPOU3BEICHUS,
9KpaHOM M MMEIOIME BBIXOJ B CeTh VIHTEpHET), MOMeIleHus Ui MPOBEIECHNS CEMUHAPCKUX U
NPaKTUYECKUX 3aHATUH (00OpyHoBaHHBIE Y4eOHOW MeOesbl0), KOMIBIOTEPHBIE KIIACChl U
1abopaTOpUHL.

[lo mucnumumae «O®PH» wumeercs npe3eHTanMss O OTAEIBHBIM TEMaM Kypca,
M03BOJIAONIas Hanbosee 3pPEeKTUBHO OCBOUTH MPEJCTABICHHbIN y4eOHbINH MaTepuai. 3aHATUs
JEKIIMOHHOTO THIA, CEMUHApCKHUE 3aHATHS TMPOBOAATCA B CHELMAIbHO O0OPYAOBAaHHBIX
JIEKIMOHHBIX KJIaccax.
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IIpu ipoBeieHNM 3aHATUH JIEKLIUOHHOTO TUIIA, CECMUHAPCKUX 3aHATUN UCIIOJIb3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE oDecneyenue:

— IIpoayktsr Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);

— AwnTtuBUpycHOe mporpammHoe obecrnedenne Kaspersky Endpoint  Security
Cranpaptubiii Russian Edition;

€80000HO pacnpocmpansemvle npocpammbl.

— Academic MarthCAD License - mMaremMaTH4eckoe NporpamMmMHoOe oOecIiedeHue,
KOTOpPOE IO3BOJISIET BBINOJHATh, AHAJIU3UPOBATH BAXKHEHIINE WHKEHEPHBIE pacueTbl U
00OMEHMBATHCS UMH;

—  WinZip mis Windows - mporpaMm AJist C)KaThs U PACIaKOBKU (ailyioB;

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

— Far Manager - KOHCONBHBIA (aiJIOBBI MEHEKEp MU ONEPAllMOHHBIX CHUCTEM
cemeiicrBa Microsoft Windows.

JUis neMOHCTpalMii U MPOBEICHHs MPAKTUK UCIOJb3YIOTCS J1aOOpaTOPHK OCHAIllEHHbIE
ATOMHO-CHJIOBBIM MHUKPOCKOIIOM, CKaHUPYIOIIUM TYHHEIbHBIM MHUKPOCKOIIOM, PEHTT€HOBCKUM
¢doTo31nekTpoHHBIM criekTpoMeTpoM «K-Alphay, Oke-31eKTpOHHBIM CIIEKTPOMETPOM Ha OCHOBE
aHaJIM3aTopa SHEprui MeKTpoHoB «Alpha-110»

1.1. TpeOoBaHusl K MATEPHAJBLHO-TEXHUYECKOMY O0ecre4eHN IO

Hns peanuzanuu paboyedt mporpaMmbl JUCHUTIIMHBI UMEIOTCS CHCIUAIbHBIC TTOMEIICHUS ISt
IIPOBEJICHUS 3aHATUM JIEKUMOHHOTO M CEMHHApPCKOI0 THIIA, TPYNIOBBIX W WHIAWBUIAYAIbHBIX
KOHCYJIbTAIIMM, TEKYIIErO KOHTPOJISI U MPOMEXKYTOUYHOM ATTECTALMH, a TAKKE IMOMEIICHUS IS
CaMOCTOSITENIbHOM paboThl U MOMEIICHUS U1 XpaHEeHUsI U MPO(UIAKTUIECKOrO 00CTyKUBAHUS
obopynoBanus. CrienMaibHbIC TOMEIIEHUS YKOMIUIEKTOBAHBI CIIEIUATU3UPOBAHHON MEeOEbI0 1
TEXHUYECKUMHU CpEJICTBA OOyuUeHUsl, CIYKAIUMH A MpelcTaBieHuss uHpopmanuu OONbIION
ayAUTOPHH.

Jiis  mpoBeneHHsT 3aHATHH  JIGKIMOHHOTO THUIA HWMEIOTCS  JICMOHCTPAIlMOHHOE
obopynoBanue u yudeOHO-HarisigHble mocoous. [lo aucnummHe «YmpaBieHHE pUCKAMU
(MHAHCOBBIX AKTHUBOB» HMMEIOTCSl MPE3EHTAIMM MO0 OTAEIbHBIM TeMaM Kypca, MO3BOJISIOIINE
Hauboee 3 (HEeKTUBHO OCBOUTH MPE/ICTABICHHBIN YUeOHbII MaTepHall.

[Ipu npoBeneHny 3aHATUH JIEKIIMOHHOTO/ CEMUHAPCKOTO TUIIA 3aHATUN UCTIOIb3YIOTCS:

JUUECH3UOHHOE NPOZPAMMHOE 0Decneuenue:

- Ilponyktel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) noanucka (Open Value Subscription);

AnTuBHpycHOe nporpammuoe obecriedenne Kaspersky Endpoint Security CtannapTHbIit
Russian Edition;

€80000HO pacnpocmpansemvie npocpammbl.

— Academic MarthCAD License - maremMaTHueckoe HpOTpaMMHOE OOecleUYeHue,
KOTOpPOE IMO3BOJISIET BBINOJHATh, AHAJIM3UPOBATh BaXHEHMIINE WH)XKEHEPHBIE pacueTsl U
0OMEHUBATHCS MU,

—  WinZip ans Windows - mporpaMm Jjisi CKaThs U paclakoBKH (paiiiios;

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

— Far Manager - KOHCONBHBIA (ailJIOBBII MEHEKEp Ui ONEPAl[MOHHBIX CHUCTEM
cemeiictBa Microsoft Windows.

[Ipu ocymiecTBieHnn 00pa30BaTEIBHOTO TIPOIIECCa CTYAEHTAMHU W TIPETojaBaTesieM
UCTIONB3YIOTCSL cleAyromue uHPopMauoHHO crhpaBodHble cucteMbl: DBC «AulludpOykcey,
ObC «Koncynwrant crynenray, CIIC «Koncynprant mirocy, CIIC «I"apanTy.
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8.2 Oco0eHHocTH peanu3anuu JUCUMIUVIMHBI U MHBAJWAOB W JHI C
OrpPaHNYeHHBIMHM BO3MOKHOCTSIMH 310POBbS

JUJiss CTYICHTOB C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBSI CO3JIaHBI CIICIIUATHHBIC
yCcIoBUSL JUIsl ToNMydeHHs oOpa3zoBaHus. B 1ensx AOCTYMHOCTH TMOJYYEHHs] BBICIIETO
oOpa3oBaHus M0 00pa30BATEIBHBIM MPOTrpaMMaM WHBAIHIAMHU W JIMLAMH C OTPAHUYCHHBIMHU
BO3MOXXHOCTSIMU 37J0POBbSI YHUBEPCUTETOM 00ECIICUNBACTCS:

1. AunprepHatuBHas Bepcus oOQUIMANIBHOTO caidta B cetu «MHTepHeT» s
CJ1a00BUIAIINX

2. Jns MHBANUIOB C HAPYIICHUSMU 3peHuUs (CIa00BUISIINE, CICTIBIC)

- MPUCYTCTBHUE ACCUCTEHTA, OKa3bIBAIOLIEro OOydaroleMycss HeOOXOAUMYIO IOMOIIIb,
nyOIMpoBaHHE BCIYX CIPaBOYHOM HMH(GOpPMAIMKA O pPACIHMCAHUM y4eOHBIX 3aHATHH; HAINYHE
CPEICTB JUIsl YCHJIGHHS OCTaTOYHOTO 3peHHs, OpaleBCKOM KOMIBIOTEPHONM TEXHHKH,
BUJICOYBEIMUUTENICH, TMPOrpaMM HEBHU3YAJILHOTO JOCTylma K WH(OpManuu, MOporpaMm-
CHUHTE3aTOPOB PEYH U JAPYTrUX TEXHUYECKUX CPEJCTB MpHeMa-nepenaun yueOHoi nadopmaiuu B
JOCTYIHBIX JopMax Ui CTYJICHTOB C HAPYIICHUSIMU 3PCHHUS,

- 3a/1aHUA JUIA BBITIOJTHEHUS HA SK3aMEHE 3aUMThIBAIOTCS ACCUCTEHTOM;

- TNHCHMCHHBIC 3a/JaHUS BBHITIONHSIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTCHTY
00y4aromumcs;

3.8 WHBAJIMIOB W JIMII C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU 3JIOPOBBSI IO CIIYXY
(cmabocnplianue, rIyxmue):

- Ha 3a4YeTe/IK3aMEHE MPUCYTCTBYET ACCUCTCHT, OKA3BIBAIOIINNA CTYACHTY HEOOXOIUMYIO
TEXHUYECKYI0 TIOMOIIb C Y4YeTOM HHAMBHIYAJIbHBIX OCOOCHHOCTEH (OH TOMOraeT 3aHATh
pabodee MeCTo, IepeBUTATHCS, IPOYUTATH M OPOPMUTH 33aHHUE, B TOM YHCIIC 3aITUCHIBAS 10T
TUKTOBKY);

- 3a4eT/7K3aMEH MMPOBOIUTCS B MUCBMEHHOU (opMme;

4. JIns MHBAJIUIOB M JIMI C OTPAHHUUYEHHBIMH BO3MOXHOCTSMHU 3/I0POBbS, MMEIOLINX
HApYIICHUST OMOPHO-JBUTATEILHOTO armapaTa, CO3[JaHbl MaTePHATbHO-TEXHUYECKHE YCIIOBUS
oOecreunBaroIie BO3MOXKHOCTh OECHPEMsITCTBEHHOTO JOCTyNa oO0y4aroumxcs B y4ueOHbIE
MOMEIIEHUS, OOBEKTY TUTAHWS, TYaJCTHBIE W JPYrHe TOMEUICHUS YHHBEPCHUTETA, a TaKKe
npeObIBaHMs B YKa3aHHBIX MOMEUICHHIX (HATHUME PACIIMPEHHBIX JBEPHBIX MPOEMOB, TOPYyUHEH
U IPYTUX MPUCTOCOOTICHHUI).

- THCbMEHHbIE 3aJ]aHMs BBIMOJHIIOTCS Ha KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
IPOrPaMMHBIM 00€CIIEYCHUEM HITH HAIMKTOBBIBAIOTCS ACCHCTEHTY

- 110 JKETIAaHHIO CTYACHTA SK3aMEH MPOBOJUTCS B YCTHOU (hopme.

OOyyJaronuecs U3 YUCJIA JIUI] ¢ OTPAHHYECHHBIMHA BO3MOKHOCTSMH 3JI0OPOBBST 00SCTICUCHBI
AIIEKTPOHHBIMU 00Pa30BaTEIbHBIMU PecypcaMu B (hopMax, alaiTUPOBAHHBIX K OTPAaHUUYEHUSM
WX 3JI0POBBSL.
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JIMCT UBMEHEHUWH (JIONTOJTHEHU)

IIpunoxenne 1

B pabouyro mporpammy Mo gucipiuiiHe «OCHOBBI (DM3UKM HAHOCHUCTEM» TIO HAIPABICHUIO
noarotoBku 03.03.02 Qusuxa bakanaBpckas nporpamma @uzuka 20__-20__ yueOHBIN roj

IlepeyeHb BHOCHUMBIX
Neni/m JaemeHT (myHKT) PIT{ P . . Mpumeyanue
U3MeHEeHH I (I0MoJIHeHuil)
OO6cyxeHa 1 peKOMEHI0BaHa Ha 3acenanuu Kadeapsl PU3UKH HAHOCUCTEM
poTokoJ No or" " 20 1.

3aBenyromuii kadeapou
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IIpunoxenne 2

Pacnipenenienne 6a/1510B TeKyLero u py6e;KHOro KOHTPOJISI (Ha ycmMompenue agmopa)

Nen/n

Buo konmponsa

Cymma b6annos

Oowasn

1-1 mouka 2-1 mouka | 3-a1 mouka
cymma
1- | Hocewenue 3anamuii 00 10 6annos 00 3 0. 00 30. 00 40.
2- | Tekyuwquit KOoHmpoiv: 00 30 bannos 00 10 o. 00 10 o. 0o 10 o.
Omeem na 5 eonpocos om0 00l56. | om00o56. | om0ooS56.| omOodold
0.
[TonHbI MpaBUIIBHBIA OTBET 1o 15 Gannos 50. 50. 50.
Henonnelil npaBunsHbIN 0TBET | OT 3 1015 6. orl 1056. |orl1 1056.| orlmo5
0.
OTBert, comepKamuii 06. 06. 06. 06.
HETOYHOCTH, OITUOKHU
Bovinoanenue
CAMOCMOAMENbHBIX 3A0AHUTL
(pewenue 3a0au, nanucanue | om 000156. | om00056. | om 00056 | om0oo5
peghepamos, doxnao, rcce ) 0
1. | Pybeotcnuliit KoOHmpob 00 30 6annoe 0o 10 6. 0o 10 6. 00 10 6.
TECTUPOBAHUE or 0- 10 126. | ot 0- mo 40. ot 0- 1o ot 0- o
40. 40.
KOJJIOKBUYM or010180. | or01066. | 0oT01066. | or0 1m0 6
0.
Hmozo cymma mekywezo u
PY0excHo20 KOHmMPOA 0o 706annoe 00 230. 00 236 00 246
IlepBbIiii 3TAN
(0230BBII)ypOBEHbD) — He MeHee 36 | He meHee 12 | He meHee HE MEHee
OlleHKAa 0. 0. 126 126
«YAOBJIETBOPUTEIbHO)
Bropoii 3Tan menee 70 O.
(MpOABUHYTHII)ypOBEHb) — (51-696.) meHee 23 0 | meHee 23 6 | meHee 240
OIIEHKA «XOPOIII0»
Tpertnii 3Tan (BbICOKHUH
YPOB€HB) - OLlEHKAa He menee 70 | He meHee 23 | He MeHee HE MEHee
«OTJIHYHOY 0. 0. 236 246

30




IIpuaoxenne 3

IHIxkana oyenueanusn naanupyemuix pe3yabmamos 00yueHus

Texkymuii 1 py0exHbIil KOHTPOJIb

CemecTp Ikama oneHUBaHUA
0-35 6amnos 36-50 GamioB 51-60 6ammoB 56-70 6amioB
YactuuHoe [Tonnoe iy | [lonnoe nnu | [TonHoe noceuenue
MOCEIICHUE YaCTUYHOE YaCTUYHOE ayJIUTOPHBIX
ayJIUTOPHBIX MOCEIICHUE MocenieHue 3aHSATUH.
3aHATUH. ayIUTOPHBIX ayJIUTOPHBIX [Tonnoe
HeynosnerBopuren | 3aHATHIA. 3aHATHIA. BBIIIOJIHEHHUE 51
bHOE BbINOJHEHUE | YacTuuHOE [Tonnoe 3almTa
nabOpaTOpPHBIX ¥ | BBIIOJIHCHHE U | BBIIIOJIHCHUE U | 1Ta0OpaTOPHBIX U
MPaKTUYECKUX 3aluTa 3almTa NPaKTUYECKHUX
pabor. [Inoxas | mabopatopHeiX | | 1a0OpPaTOPHBIX U | 3aHSATHUH.
MOATOTOBKA K | IPAKTUYECKUX NPaKTUYECKUX Brinonnenue
0amTbHO- pabor. pabor. KOHTPOJIBHBIX
PEUTHUHTOBBIM Boinonnenue Brinonnenue paboT,  TECTOBBIX
MEPOTPUSITHSIM. KOHTPOJIBHBIX KOHTPOJIbHBIX 3a/1aHui, OTBETHI Ha
Crynent HEe | paboT,  TECTOBBIX | pabOT, TECTOBBIX | KOJUJIOKBUYME  Ha
JIOTTyCKaeTCst K | 3aJlaHUii, OTBETHI HA | 3aJIaHUM, OTBETHI | OIEHKH «OTIUYHO.
MIPOMEXKYTOUHOU KOJUIOKBUYME  Ha | HA  KOJUIOKBUYME
aTTeCTaIluu OIICHKU Ha OIICHKH
«YIOBJIETBOPUTEIb | «XOPOLLIO».
HOY.
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IIpuaoxenne 3

KpnTepnn OI€HKH Ka4dyeCTBa OCBOCHHUA TUCHMUITIIMHBI

bannbl
N . | Pesymprar .
(peviTuHTOBOM OCBOCHIS TpeboBanus ypoBHIO chOpMHUPOBAHHOCTH KOMIIETEHINI
OTICHKH)
3adTeHo
(Ge3 OOyuaromuiicst OCBOWII 3HAHMSI, YMECHUS H HABBIKM BXOJSIINE B COCTAB
OpoLeayphl | KOMIETEHIHH:
62-70
caaqn [IKC-2.3: Cnocoben pa3pabaTeiBaTh U o00OecleunBaTh yIpaBIeHHE
3a4yera) WHPOPMALMOHHBIMHU CUCTeMaMH (PU3UKU KOHAEHCHUPOBAHHBIX CPEX
3aureno (¢ | O0ywarommutics nposBisier komnereHnuu [IKC-2.3, Ho He B moTHOM 00beMe
36-61 MIPOLIEAYPOH | BXOASIINX B UX COCTaB JeicTBHiA. OOyJarOmUACs MOXET JOITyCTUTh
ca4yu HEKOTOpBIE HETOYHOCTH, HETpyOble OIIMOKH, 3aTPyIHATHCS B H3JI0KECHAN
3a4yera) MaTepHaja, HO IpaBUJILHO OTBEYaTh Ha 3a/laBacMble MY BOIPOCHI.
MeHee 36
He 3auTeHo | KommereHnuu He copMUpPOBaHEI
Oamra
«3aumenoy BHICTaBISETCS OOydalIIeMyCs, MPOJEMOHCTPUPOBABIIEMY  IOJHOE,

BCECTOPOHHEE, OCO3HAHHOE IPABUIILHOE 3HAHUE MPOrPaMMHOIO Marepuala U HU3JI0XKUBLIEMY
OTBET JIOTUYHO, I'PaMOTHO, YOEIUTENbHO, FOTOBOTO K JajbHeHIIeMy HNpOopecCHOHATbHOMY
COBEPILECHCTBOBAHUIO.

IIpu otBere oOywaromuiicss MOXET JOMYCTUTb HEKOTOpPblE HETOYHOCTH, HErpyoOble
OLIMOKH, 3aTPYAHATHCS B CAMOCTOSATEIILHOM M3JI0KEHUH MaTepuana, HO PaBUIbHO OTBEYaTh Ha
3a/1aBaeMbI€ €My BOIIPOCHI, B PE3yJbTATE HABOIALIMX BOIPOCOB C IOMOIIBIO IIPENOAABATEIA
UCTIPABJIAThH JONYIIEHHbIE OLIMOKU U HETOYHOCTH.

«He 3aumeno» MoxeT ObITh BBICTABICHO 00ydarolieMycs, OOHapyKUBIIEMY HEIOIHOE,
HEOCO3HAHHOE 3HaHHE Y4eOHO-NPOrpaMMHOI0 MaTepuana, JOIyCKarolleMy IrpyOble OLIMOKH,
HECIIOCOOHOMY CaMOCTOSITENIBHO U3JI0KHMTh OTBET HA BOIPOC, OTBEYAIOLIEMY HENPABUIIBHO WX
HE JAaloUIeMy OTBET Ha 3aJaHHbIE BONPOCHI. JIEMOHCTPHUPYEMBI ypOBEHb 3HaHMM HE MOKET
OBITH IPU3HAH JOCTATOYHBIM ISl MPOPECCUOHATBHON JAESITEIbHOCTH.




