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AHHOTAIUA

Hucuurnnuna «TeopeTnyeckre OCHOBBI HAHOJAMATHOCTUKHMY BXOJUT B BapUATHUBHYIO YacTh
00pa3zoBaTenbHON MPOTPaMMBI TTOATOTOBKH CTYACHTOB IO HampaBjeHUIO/ciernaibHOCTH «27.03.01
«CrangapTu3aluuss W METPOJOTHUS »  HANpaBJICHHOCTb «MeTposiorus, CcTaHaapTU3alus,
ceprudukanusy. ucuumimna peanusyercs kadeapoit Neo.

JucnumimHa HareneHa Ha GopMHpPOBaHUE Y BHITYCKHHUKA

poeCCHOHATIBHBIX KOMIIETEHIIMN:

[IK-4 «crocoOHOCTh ONpEeNeNATh HOMEHKJIATypy H3MEpSEMBbIX U KOHTPOJIMPYEMBIX
[IapaMeTpPOB IPOAYKIMHM M TEXHOJOTMYECKUX IPOLECCOB, YCTaHABIMBATh ONTUMAJIBHBIE HOPMBI
TOYHOCTH M3MEPEHUH M JIOCTOBEPHOCTH KOHTPOJIS, BHIOMPATh CPEACTBA M3MEPEHHI M KOHTPOJIS;
pa3pabaThIBaTh JIOKAJIbHBIC TOBEPOYHBIC CXEMBI M IPOBOJUTH IMOBEPKY, KATHOPOBKY, FOCTUPOBKY U
PEMOHT CPEICTB U3MEPECHUID.

CopepxaHve IUCLUIUIMHBI OXBaTbIBa€T KPYr BOIPOCOB, CBA3aHHBIX C OpraHu3alueu
METPOJIOTMYECKOTO CONPOBOXKIEHUS TEXHOJOTMYECKMX IIPOLECCOB IPOM3BOJACTBA, a TaKXKE B
YMEHUU OOOCHOBAaHHO BBIOMpATh COBPEMEHHBIC CPEICTBA M3MEPEHHH M OCYIIECTBISITH KOHTPOIIb
XapaKTEPUCTHUK BBIITYCKaEMOU U HKCILTyaTUPYEMOU HAaHONPOLYKLIMH.

[IperonaBanrie AMCUUIUIMHBL TpPEAyCMAaTPUBAET cleaymomue (GopMbl  OpraHu3aluu
y4eOHOT0 npolecca: JeKIUH, TPAaKTUUYECKUe 3aHATHs, CAMOCTOSITEIbHAsE padoTa CTy/IEHTA.

IIporpaMMOi JUCLUIIIMHBL IIPEAYCMOTPEHBI CIEAYIOIIME BHUIbI KOHTPOJA: TEKYLIHU
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B (hopMe 3K3aMeHa.
OO0m1as TpyA0€MKOCTh OCBOCHHSI TUCIMILIMHBI COCTABIISIET 4 3aU4€THBIX eIUHUIIb, 144 vaca.
SI3pIK 0OyUEHUS 110 TUCIUIIIIMHE «PYCCKUI.



1. TlepevyeHb NJIAHMPYEMBIX Pe3yJbTATOB 00y4YeHHS MO AUCHUILIUHE

1.1. Heau npenogaBaHusi JMCHUILIMHBI
Lenpto mpenogaBaHus AMCUUIUIMHBI SIBISETCS TMOJNYYCHHE CTYACHTAMH HEOOXOAUMBIX
3HAHUM, yMEHUIl M HaBBIKOB B 00JACTM METPOJIOTUM HAHOTEXHOJIOTUH, CPEICTB H3MEpEHHUH,
IPUMEHSEMbIX B HAHOJUArHOCTHKE, IPEAOCTaBICHUE BO3MOXKHOCTU CTYyJIEHTaM pa3BUTb U
IPOJIEMOHCTPUPOBATh HAaBBIKM B OCBOEHHMH METOJOB M IPOLIECCOB BBIIOJIHEHUS H3MEPEHHH ¢
UCITIOJIb30BaHUEM TPHOOPOB 3JIEKTPOHHON MHMKPOCKONHUH, aHalIW3a W OOpabOTKH pe3yibTaToB
U3MepeHuil B 00JaCTH HAHOTEXHOJIOTHH.

1.2. IlepeyeHb MUIAHMPYEMBIX Pe3y/JIbTATOB 00y4eHHs MO AUCHUILINHE, COOTHECEHHBIX €
IVIAHUPYEMBbIMH Pe3yJIbTATAMH 0CBOCHHUSI 00pa30BaTe/JbHOH NPOrpaMMbl

B pe3ynbrare OCBOEHMS JUCLMIUIMHBI CTYJEHT JOJDKEH 00J1a7aTh  CIeAYHOIUMHI
KOMIIETEHIUSIMHU:
[1K-4 «crnocoOHOCTh OmpeneisTh HOMEHKIATYpy HM3MEpSeMbIX M KOHTPOJIMPYEMBIX MapaMeTpoB
OPOAYKIMM M TEXHOJIOTMYECKUX IIPOLECCOB, YCTAHABJIMBATH ONTUMAIbHBIE HOPMBI TOYHOCTH
U3MEPEHUN U JIOCTOBEPHOCTH KOHTPOJS, BBIOMpATh CpPEACTBA M3MEPEHUHl U  KOHTPOJIS;
pa3pabarTbIBaTh JOKaJIbHbIE TIOBEPOUYHBIE CXEMbI U IIPOBOJUTH IIOBEPKY, KATMOPOBKY, IOCTUPOBKY U
PEMOHT CPEICTB U3MEPEHUI:

3HaTh — OCHOBHBIC HANPABJICHUS HAHOTEXHOJOTHH, MPHHUIUIBI PaOOTHI OCHOBHBIX CpE/ICTB
U3MEpPEHUs, IPUMEHAEMbIX B HAHOJJMArHOCTHKE, OCHOBBI 0€30I1aCHOCTH B Cpepe HAaHOTEXHOJIOTUH;.
YyMETb — NPOBOAMUTH KJACCU(UKALNIO HaHOMarepuayioB, BbIOMparh Tun CHU ucxons wus
[IOCTaBJICHHBIX U3MEPUTEIIBLHBIX 3a7a4;

BIIQJCTh HABBIKAMU — IIPUMEHEHHs IIPOCTEUIINX CpPEACTB M3MEPEHHUs, IPUMEHSAEMBIX B
HaHOJMArHOCTHUKE;

UMETh ONBIT JESITEIbHOCTH — IPUMEHEHHS] KpUTEPUEB OTHECEHMsI MpOAYKIHH K chepe
HaHOUHIYCTPUHU.

2. MecTo nucuMiuInHbI B cTpykType OIl
JucuuniuHa Oa3upyercss Ha 3HAHUAX, paHee MNPUOOPETEHHBIX CTYJEHTaMU IpH H3yYeHUHU
CIEYIOIINX JACHHUIIINH:
- du3ukKa,
- Ou3nyecKkre OCHOBBI U3MEPEHUM U 3TaJIOHBI,
- Metpouorus.
3HaHUs, TOJY4YEHHbIE TP H3YYEHMM MaTepuana JaHHOM JUCIUIUIMHBI, HMMEIT Kak
CaMOCTOSITENIbHOE 3HAUYE€HUE, TAK U UCIIOJIB3YIOTCS IIPU U3YUEHUH IPYTUX AUCLHIIINH:
- Bzaumo3ameHs€MOCTh 1 HOPMUPOBAHUE TOYHOCTH
- Metozsl 1 cpeacTBa U3MEpEHUN
- Metponoruueckoe o0ecredyeHue ;KU3HEHHOTO UK TPOAYKIUH

3. OobeMm aucuumiannel B 3E/akageM. yac
Janubie 06 o0mieM 00beMe AUCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHAOB y4eOHOUM paboThI O

IUCLUIUIMHE (M pacipeeeHue 3TOH TPYA0EMKOCTH 10 CEMECTpaM) MpeJICTaBlIeHb! B Tabuue 1

Ta6muma 1 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

Bun y4eOno#t paboThl TpynoeMKoCTh 1O
Bcero

ceMecTpam

Ne7




O0uras Tpy10eMKOCTh 4/ 144 4]/ 144
aucuuInHbI, 3E/(4ac)

AyoumopHubsle 3aHamus, BCETo 4ac., 12 12
B mom uucne

nexumu (JI), (dac) 6 6
IIpakTrueckue/ceMUHAPCKIE 3aHATHS 6 6
(T13), (sac)

nmabopaTtopHbie padoThl (JIP), (dac)

KypcoBoii mpoekT (padota) (KIIL, KP),

(qac)

Dk3ameH, (4ac) 9 9
Camocmoamenwvnana paboma, BCEro 123 123
Buja npoMe:KyTOYHOr0 KOHTPOJIS: OK3. OK3.
3aueT, mudd. 3a4er, sk3ameH (3auer,

Audd. 3a4, Ik3.)

4. Conepxanmne TUCUMILUIUHBI

4.1. PacnpenejieHue TPYA0€eMKOCTH TUCHUILIMHBI 10 pa3iesiaM U BUAaM 3aHATHH

Pa3nen1)1 1 TCMbl IUCHUIUIMHBI U UX TPYAOCMKOCTH NPUBCACHLI B Ta6J'II/IIIe 2.

Tabnuna 2. — Paznensl, TeMbl IUCHUIUIMHBI U UX TPYIOEMKOCTb

Jleknun | 113 (C3) JIP KII CPC
Pa3nenbl, TeMbI THCHTUTLIHHBI
(uac) (uac) (uac) (uac) (uac)
Cemectp 7
Pazgen 1. TOH/I, ocHOBHBIE ITIOHATHS U 5
onpeaeNneHus 1 -
Paznen 2. HaHocTpyKTypHBIE MaTepHUalbl. 5
Paznen 3. KonconuaupoBaHHbIE 7
HAaHOMAaTEPHAJIbL. 1 2
Paznen 4. MonekynspHble HAHOTEXHOJIOTHU. 5
Paznen 5. Hanodortonunka 1 - 5
Pazgen 6. DnekTpoHHAS MUKPOCKOITHSI. 1 5
Paznen 7. Cxkanupyromiasi 30H10Bas 4 10
MHUKPOCKOITHSI.
Paznen 8. PasHoBHaHOCTH CTTOCOGOB 5
WCCJICJIOBAHUSI CBOMCTB MaTEPUAIIOB 1
Paznen 9. Meroasl usmepeHuit CBOMCTB 5
HAHOYACTHI] 1 HAHOMATEePHAJIOB.
Paznen 10. OcobGeHHOCTH CTaHJapTH3AINH B 1 i 5
pa3BUTUH HAHOTEXHOJIOTHIA.
HUroro B cemectpe: 6 6 123
HUroro: 6 6 0 0 123




4.2. Copnep:xkaHue pa3ejioB U TeM JEKIMOHHBIX 3aHATHI
ConeprkaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATUH MPUBEACHO B TabmuIe 3.

Ta6muma 3 - CoxeprxaHue pa3esioB U TeM JEKIIMOHHBIX 3aHATHN

Homep pa3nena Ha3BaHue u coep:kaHue pa3iejioB U TeM JEKIHUOHHbIX 3aHATHI

TOH/I, ocHOBHbIE NOHATHS U ONpeaeIeHusl

Tema 1 — Kpatkuii 0630p conepkanust Kypca. OCHOBHBIE 3Tallbl pa3BUTHS
HAHOTEXHOJIOTHI B HAIlIeH CTpaHe U 3a PyOesKOM.

Tema 2 — BBeqieHre B TEPMUHOJIOTHIO HAHOAMArHOCTUKA. OCHOBBI TTOBEICHUS
00BbeKkTOB HaHOMUPA. [10AX0ABI «CBEPXY - BHU3» U «CHHU3Y — BBEPX» K
Paznen 1 - MoJTy4eHNI0 HanoMaTepuanoB. [Ipupomabie HaHOpazMepHble 3)(EKTH u
CTPYKTYPBL.

Tema 3 — Ouznyeckre 1 XMMUYECKHE 0COOCHHOCTH HaHoMupa. [Tpumepsr
HaHOMAaTEPHAJIOB U HAHOYCTPOMCTB. IIpruMepbl HAHOTEXHOIOTUYECKUX
nporieccoB. O030p OTeUeCTBEHHOH 1 YIeOHO! M Hay9IHOU JTU-TEPaTypHI B
001acTH HAHOTEXHOJIOTHUH.

HaHocTpykTypHBIE MaTepHaJIbI.

Tema 1 — OTkpeiTHE (ymepeHa. AmmorponHsie GOpMBI yriaepoaa — rpadur,
anMas, kapOuH, rpadeH, aMopHBIi yriiepoa, QyiiepeHsl, HAHOTPYOKH.
OcHoBHBIE (PU3UKO-XMMUYECKHE CBOHCTBA (YJUICPEHOB, COEIMHEHHUS Ha UX
OCHOBE.

Tewma 2 — OcHoBHBIE HAHOOOBEKTHI. HaHOTpyOKH. CTPYyKTYpa OJJHOCTEHHBIX U
MHOTOCTEHHBIX HaHOTPyOOk. HaHoTpyOok. MeToap! mony4eHrs HaHOTPYOOK
[Ipumenenne HaHOTPYOOK.

Pasznen 2

KoHcosmaupoBaHHble HAHOMATePHAJIBI.

Tema 1 — Hanokpucrammdeckue matepuansl. Kiaccudukaius, MeTobl
MOJYy4YEHHUs] HAHOKPUCTAIMYECKUX MaTepuasioB. OCHOBHbIE (hrU3NUYECKUE
CBOICTBAa HAHOKPUCTAIIIMYECKUX MaTEPHAJIOB U UX IIPUMEHEHNE

Tema 2 — HaHOKOMIO3UTHI 1 HAHOMIOPUCTHIE MaTepHaibl. OCHOBHBIE
NPUMEHEHHUS] HAHOKOMIO3UTOB. CyOHaHOIIOPHCTHIE M HAHOIIOPHCTHIE
MaTepHaibl Ha OCHOBE IIE0IUTOB.

Tewma 3 - MaruuTHble HaHOMaTepuasibl. MarHWTHBIE HAHOYACTHUIIBI,
cylneprapaMarHeTU3M, MarHUTHbIE KUAKOCTH. HaHOKOMITO3UTHI C THTAHTCKUM
MarHMTOCOIPOTUBIICHUEM.

Pa3nen 3

MoJiekyJIsipHbIe HAHOTEXHOJIOTHH.

Tema 1 — @yHKINU MOJEKYISIPHBIX HaHOTexHoJorui. [Tonarue
MEXaHOCHHTE3a, aBTO- H caMOocOOpKu. [IprHIUIEBI paboThl MOJEKYISIPHBIX
Paznen 4 acceMOJIepOB HA MPUMEPE OMOJIOTHIECKUX CHCTEM.

Tema 2 — IIpocTeiine MOJIEKyJIIpHbIE MAIlIMHBI HA TIPUMEpE
CyNpaMoJeKyIApHBIX cucTeM. CIocoOb!l YIIpaBIIeHUs! MOJIEKYIIS PHBIMHU
MaIIMHAMHU.

Hanogoronnka

Tema 1 — [IpusHaku HaHooTOHHUKH. JIoKanmM3aIus cBeTa B MPOCTPAHCTBE.
Knaccudukanys TUIIOB JOKaNU3alUKM CBETa B HAHOMETPOBOM MacIiTade.
IToBepxHOCTHBIN TIIA3MOHHBIHN pe3oHaHc. CKaHUPYIOMIUI ONTHYECKUN
MHKPOCKOIL.

Tema 2 — Knaccuduxauus onTudeckux HaHoMaTtepuaioB. Ksantosas
JIOKaJIn3anus 3JeKTpoHOB. ONTHYECKHE CBOMCTBA HAHOMETPOBBIX KBAHTOBBIX
cTpyKTyp. IllnasmoHuka.

Paznen 5




Homep pa3nena

Ha3Banue n COACPKaHUE PA3ACJI0B U TEM JICKIITHOHHBIX 3aHATHIA

Pa3nea 6

DJIeKTPOHHAS MHKPOCKOIHSI.

Tema 1 — Benenue B a1eKTpOHHYIO MUKpocKonuio. [IpuHImn neficTBus u
CTPYKTYpHasI CXeMa 3JIEKTPOHHOI'0 MUKPOCKOMa. MeTop! OTyueHHs
n300paxeHns1. DJIEMEHTHI 3JIEKTPOHHOI'O MUKPOCKOIIa 1 OCHOBHBIE
napameTtpsl. Knnaccugukanms 3neKTpOHHBIX MUKPOCKOIIOB.

Tema 2 — [IpocBeunBaromias anexkTponnas Mmukpockonus (II9M). CriocoOst
MOJTyYEHUS ITyYKa AIEKTPOHOB. OCHOBHBIE PEKUMBI padoTHI [IDM.

Tema 3 — CxaHupyrouuii (pacTpoBbIid) 3IEKTPOHHBIA MUKpockon (POM).
Cxema curnanoB B POM. IIpoBeaeHne XMMHYECKOTO U CTPYKTYPHOTO aHaIN3a
¢ momotbsio POM. Mertoa (hoKycHpOBKH 3JIEKTPOHHOTO ITOTOKA.

Pa3nen 7

CkaHupywoas 30H10Basi MUKPOCKOINHS.

Tema 1 - YcTpoilcTBO U MPUHIMT AEHCTBUS CKAHUPYIOLLETO TYHHEIBHOIO
MHUKpockoma. OCHOBHBIE pEKUMBI paObOThl. BO3MOXHOCTH M OrpaHUYeHUS
CKaHUPYIOLIEN TYHHEIbHON MUKPOCKOTIUH.

Tema 2 - YCTpoHCTBO U IPUHUUI ACUCTBUS CKAHUPYIOIIETO ATOMHO-CHIIOBOTO
MUKpockona. OnTudeckuii CuiioBoii ceHcop. CHUITbI MEKaTOMHOTO
B3auMo/ericTBUs. HazHaueHre u NpUHIMITEL ACHCTBHUS 0OpaTHON CBSI3H.

Tema 3 — OcHOBHBIE TUIIBI CKaHEPOB. CBOKCTBA MPUMEHSAEMBIX
MbE30KEPAMHYECKUX MaTepruanoB. OCHOBHBIE THUIIBI KAHTHIIEBEPOB,
HCIOJIb3yEMBIX B @aTOMHO-CHUJIOBOM MUKPOCKOIINH, UX MTapaMeTphl.

Pa3znen 8

Pa3HoBHIHOCTH CIIOCOOOB HCC/IEI0BAHUSA CBOIMCTB MaTepPUAJIOB

Tema 1 — OcHOBBI UCCIIETOBAHUS MEXAaHUIECKUX CBOMCTB MaTEPUAIIOB.
HccenenoBanre MarHUTHBIX CBOMCTB MaTEPUAJIOB.

Tema 2 — MccnenoBaHue 3JIEKTPUYECKUX CBOMCTB MaTepuaioB. MUKpOCKONuUs
JIEKTPOCTATUUECKUX CUJI. MUKPOCKOIHUS IIOBEPXHOCTHOTO MTOTEHIIMAA.
Tema 3 - MccnenoBanne onTHYECKUX CBOUCTB MaTtepuaiioB. CKkaHUpyrOIas
ONTUYECKAsi MUKPOCKOMHS OKHEro 1oJjst. OCHOBHBIE PEXUMBbI pabOTHI
CKaHHPYIOIIETO MUKPOCKOIIA.

Pasznen 9

MeToabl u3MepeHHnii CBOMCTB HAHOYACTHI U HAHOMATEPHUAJIOB.

Tema 1 — KocBeHHbIe MeTOABI U3MEPEeHUN, CIIEKTPOCKOIMUYECKUE METOIBI
HCCIIEIOBAHMSI XapaKTEPUCTUK HAHOMATEPHUAIOB. METO B OIIpeIeNICHuUs
TEOMETPUIECKUX Pa3MEPOB HAHOYACTHII.

Tema 2 — OcHOBHBIE TEXHOJIOTUYECKUE MpoLecchl. [I[puHIUIBI 1 METOABI
MUKPOJIMTOTpa v ¥ HAHOIUTOTpapH. DIIEKTPOHHAS TUTOTpadus.

Tema 3 — Uucteie nomernieHus. BBefeHre B TEXHOJIOTHIO YHCTOTHL. [[puHITUIIEL
MOCTPOCHUS M KOHCTPYKTUBHBIE 0COOCHHOCTH YHCTBIX IIOMEIICHUH.
Knaccuduxkarys yucTeix nomeniennii. OnpeneneHe KOHIEHTPaIH
COJIEpKAHUS YACTHIL.

Pa3zgen 10

Oco0eHHOCTH CTAHAAPTU3ALMY B PAa3BUTUM HAHOTEXHOJIOTHH.

Tema 1 - IIpoGneMsl 3K0I0THH, TOTEHIIMAIBHBIE PUCKH, CBI3aHHBIE C
pasBUTHEM HaHOTeXHOJOorui. OTpaciu 1 chepbl IPUMEHEHUS
HaHOTeXHOJIOTHA. OCHOBBI MPIMEHEHUST HAHOTEXHUKH.

Tema 2 — Texuuyeckoe peryaupoBaHue B 00IaCTH HAHOTEXHOJIOTHH.
HanpagiieHust JesiTeNbHOCTH 110 CTaHAAPTH3aUKHU B 001aCTH HAHOTEXHOJIOTUH.
ObecnieueHne eqMHCTBAa U3MEPEHNH. Pa3BuTie 3aK0OHOAAaTETHbHON METPOJIOTHH
B c(hepe HAHOTEXHOJIOTHIA.

Tema 3 — CepTudukanys u OLlEHKA COOTBETCTBHUS MPOAYKIUH
HaHOMHIyCTpuU. [ToTpeGHOCTH B aKKpEUTAIIMH OPTaHOB TI0 CePTHHOUKAINH U
UCTIBITATENILHBIX Jaboparopuii. O030p OTEUECTBEHHOTO ¥ 3apYOEKHOTO OTIBITA.




4.3. IlpakTuueckue (ceMUHAPCKHE) 3aAHATHS
TeMbl MpakTUYECKUX 3aHATUHA U UX TPYJAOEMKOCTh MPUBEICHBI B TA0IHIIE 4.

Tabmuua 4 — [IpakTuyeckue 3aHATHS U UX TPYAOEMKOCTb

Ne paznena
Ne n/m Tembl NPaKTHYECKUX 3aHATHI Popmet fIpaKTHACCKUX Tpynoemxoc JAMCLMII-
3aHATHH Tb, (4ac)
JIMHBI
Cemectp 6

CrtpyKTypa MaTepHaios: -
MOHOKPHUCTAJUNINIECKUE, TOJTUKPUCTATITNUECKHE,

1 I'pynmoBasi TUCKyCCHsI 3 3
amop(dHbIe, MArHUTHBIE HAHOMATEPHAJIbI
W3mepenne mpoCcTpaHCTBEHHOTO PacHpeaeIeHus

2 |MarHMTHBIX CHIJI IO TIOBEPXHOCTH 00pa3ua I'pynmnoBas nuckyccus 2 7
Meroom MCM
[IprHIMI TOCTPOEHUS CKAHUPYIOLIETO

3 |3CHAOBOTO MHKpOCKOMa (C3M) OtpaboTka ['pyroBas AuCKyceHs 4 7
OCHOBHBIX OMEpaIiii, BEITIOIHSIEMBIX MTPH
MTOITOTOBKE MpHUOOpa K paboTe

4  |Ilpobomoaroroska anst C3M I'pynmoBasi TucKyccust 4 7

5 OtpaboTka HaBbIKA HACTPOUKH JIa3EPHOM T'pyroBas AxCKyceHs 5 7
CHCTEMBI PETUCTPALMY U3THO0B KaHTUIIEBEPA
[ToaroroBka aTOMHO-CHJIOBOI'O MUKPOCKOIIA

6 |(ACM) Kk BBITIOJHEHUIO U3MEPEHUH B ['pynmoBas nuckyccus 4 7
MOJYKOHTAKTHOM PEKUME
[ToaroroBka aTOMHO-CHJIOBOI'O MUKPOCKOIIA K

7  |BBINOJHEHUIO H3MEPEHUHN B KOHTAKTHOM ['pynmoBas nuckyccus 4 7
peKUMe
W3mepenue TOmoaoruy NOBEPXHOCTH TBEPAOTO

8 |rena metomom monmykoHTakTHOH ACM Ha I'pynmoBas nuckyccus 4 7
npuMepe TectoBoro oopasna TGZ2
Wzmepenue TOMoNOrHH OBEPXHOCTH TBEPAOTO

9 |rena metomom koHTakTHOW ACM Ha nmpumepe I'pynmoBas nuckyccust 4 7
tectoBoro oopaszma TGQ1

Bcero: 34
4.4. JlaGopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUN U UX TPYIOEMKOCTh MPUBEICHBI B TaOIUIIE 5.
Tabnuna 5 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTh
Ne HanMeHoBaHue 1a60paTOPHBIX padboT Tpynoemkocts, | Ne pasnena
n/n (uac) JTUCHUILTHHBI

Y4eOHbIM TUIAHOM HE IPETyCMOTPEHO

45. KypcoBoe npoextupoBanue (padora)

Y4eOHBIM MIIaHOM HE MPEAYCMOTPEHO

4.6. CamocrosiTejibHas padoTa CTyAeHTOB
Bunasl camocTosTenbHOM pabOTHI U €€ TPYIOEMKOCTh NPUBEIEHBI B Ta0nuILe 6.

Tabnuna 6 Buasl caMmocTosTENbHON pabOTHI U €€ TPYA0EMKOCTh

. Cemectp 7,
Bun camocTosiTenbHOI padoThI Bcero, yac yac
1 2 3




CamocTtosiTelbHast paboTa, BCEro 123 123
H3yUYCHHE TEOPETHUESCKOTO MaTepraa 70 70
mucruiaHb (TO)

IMoaroroBka k Tekymemy konTpodto (TK) 30 30
nomarHee 3ananue (/13) 23 23

5. TlepeueHb yueOHO-METOANYECKOTO 00eCedeHHUsI IJIsl CAMOCTOSITeJILHOM

padoThI 00y4aIONIUXCH MO IUCIHUIINHE (MOIYJII0);
yLIe6HO'MeTO,I[I/ILIeCKI/Ie MaTCpUaJbl IJIA CaMOCTOSATEIbHOU pa6OTBI CTYACHTOB YyKa3aHbl B II.II.

8-10.

6. IlepeyeHb OCHOBHOW U JONOJHUTEIbHON JUTEPATYPbI

6.1. OcHoBHasi IMTEpaTypa

[lepeueHb OCHOBHO# JINTEpATyphI IPUBEIEH B TAOIUIIE 7.

Tabmuma 7

— IlepedyeHb OCHOBHOM JIUTEPATYPHI

Kosmm4ecTBO 3K3eMILISIPOB B

Mudp Bbubanorpaduueckan cebuika / URL anpec (Kpogziil:zﬁ:)fmblx
IK3EeMILISIPOB)
I'pabapb, Anaroanii I'puropseBuny.
Hanomarepuaisl. MounekynspHsle TEXHOJIOTHHA
[Tekcr] : yuebnoe mocodue / A. I'. I'pabaps, T. IL
620 .
75 Mumypa ; C.-lletepb. r0C. YH-T a’pOKOCM. 57

npubopoctpoenus. - CII6. : Uzn-Bo I'VAIIL 2015. -
117 c. : puc. - bubnuorp.: c. 112 - 115 (43 Ha3B.). -
ISBN 978-5-8088-0987-1 : b. 1.

6.2.

JlonoJIHUTE/IbHASA JIUTEPATYypa
[lepevyeHb JONMOTHUTENBHOM TUTEPATYpHI TPUBEICH B TabmwmIIe 8.

Tabmuna 8 — [lepevyeHb JONOTHUTENBHON TUTEPATYPHI
KoJsmnuecTBo 3K3eMIISIPOB B
Mudp bubéauorpapuyeckasn ceouika / URL agpec (Kponﬁalgﬁa‘l;zzzgf)inux
IK3EeMILISAPOB)
CrnoBapr TEpMHHOB W ONpEIEICHUH B 00JacTH
005.6 skoHoMuKH KadecTBa [Tekcr] / B. B. Okpenuios. -
0_5'1 CIIb6. : Hayka, 2011. - 230 c. - Ang. ykas.: c. 190 - 2
221. - bubmwmorp.: c. 222 - 230 (150 =Ha3B.). -
ISBN 978-5-02-038172-8 : 6/u
OxpenuioB, Baagumup BajsenTunoBHY.
CrangapTuzanus u METPOJIOTHUS B
006 HanorexHojorusx [Tekcr] / B. B. Oxpenunos. - 2
0-51 CII6. : Hayka, 2008. - 260 c. : pwuc., Tabm -
bubauorp.: ¢. 198 - 207 (166 Ha3B.). - ISBN978-5-
02-025339-1 : 479.00 p
®donp nadoparopuu [B.B. Oxpenuor CTaHaapTu3aius ¥ METPOJIOTHS B 30
TECT-CIIo HanotexHojorusx, CI16, Hayka, 2008, -259 c.
B.B. OxpenunoB  CoBpeMeHHBIE  MPOOJIEMBI
®oHp 1abopaTopuu |CTaHAAPTH3AIIH " METPOJIOTHH B o5

TECT-CIIo

Ha"otexHojorusx, CII0, m3a. IlomurexHHYECKOTO
yHHMBepcuTeTa, 2013, -401 c.
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7. IlepeyeHb pecypcoB MH(OPMANUOHHO-TEJTEKOMMYHUKAIIMOHHOM ceTH
HMHTEPHET, Heo0X0aAMMBIX JJ151 0CBOEHUS AUCIUIIINHbI
[Tepeuens pecypcoB uHPOpMaIMOHHO-TeneKoMMyHuKannoHHoM cetn MHTEPHET, Heo6xomumMbix
JUTSE OCBOCHHMS JIMCIUTUIMHBI TIPUBE/ICH B Tadmie 9.
Tabmuna 9 — Ilepeuenn pecypcoB mHbopmannoHHO-TenekommyHuKarmonno cetu MHTEPHET,

HEOOXOAMMBIX JUISI OCBOSHUS TUCITUTIIUHBI
URL aapec HaumeHoBaHue

http://www.internet-law.ru

WuTeprer 6aza HJJ

I'paGapb, AnaTosauii I'puropsesuy.
o e o Hanomarepuansl. MonekymsipHbIe TEXHOIOTHH [ DIEKTPOHHBIN pecypc] :
Ettggllltligﬁiggﬁqru{ﬂ;@gﬁ?ﬁ,ﬁ?}g yaebHoe niocodue / A. I'. I'pabaps, T. [1. Mumypa ; C.-Iletep6. roc. yH-T
p<op oy a’pOKOCM. IPUOOPOCTPOCHUS. - DIEKTPOH. TeKCTOBEIe AaH. - CII6. : U3n-

Is&Itemid=108 8o TYATL, 2015 - 117 c. -Cuctem. Tpedosannsi: ACROBAT READER
5.X. - 3arn. ¢ Turyn. akpana. - ISBN 978-5-8088-0987-1 : b. 1.
http://www.nanoindustry.su/ KypHan «Hanounmycrpus»
http://www.nanorf.ru/ xypHan «Poccuiickue HAaHOTEXHOJIOTHI)
http://www.portalnano.ru/ deepanbHblii HHTEpHET-TIOPTaT HaHOTEXHOIOTHH U HAHOMATEPHAIIBI

8. Hepequb l/IH(l)OpMalll/IOHHLIX TCXHOJ’IOFHﬁ, HCIIOJIB3YEMBIX TIPH
OCYIIECTBJICHUN oﬁpasoBaTenbnoro nmponoecca mo JTMCumIlJInHe
8.1. IlepeyeHsb NpOorpaMMHOro odecneyeHust
[lepedeHp UCTIONB3yeMOT0 IPOTPaMMHOTO obecrieueHus npeacrasieH B Tadumie 10.

Tabmuma 10 — IlepedeHp mporpaMMHOTO 00eCTICUCHHUS
Ne n/m HaumeHoBanmue
He npenycMotpeno
8.2. IlepeyeHb HHPOPMALMOHHO-CIIPABOYHBIX CHCTEM
[TepeueHp MCOIB3yEMBIX HH(POPMAIIMOHHO-CITPABOYHBIX CHCTEM IpeJicTaBiIeH B Tabnuue 11.

Tabmuna 11 — Ilepeyernr nHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM
Ne n/m HaunmMmeHoBaHHe
He npenycmotpeHo

9. MarepuajIbHO-TeXHHYECKas1 0a3a, He00X0AUMAasi IJIsl OCYLEeCTBJIEeHHUSI

00pa3oBaTeJbHOI0 MPoOLECcca MO IUCHUIINHE
CocraB MaTepuaIbHO-TEXHUYECKOW 0a3bl MpejacTaBieH B Tadnuie 12.
Tabnuna 12 — CoctaB MaTtepuanbHO-TEXHUYECKON 0a3bl

Ne i/ HanMeHoBaHUe COCTABHOM YacTu MaTepUaJbHO-TexHn4yeckoii | Homep aynuropuu
j 0a3pl (mpu He0OX0IUMOCTH)
1 MynpTHUMeIMKHAs JEKIIMOHHAs ay IMTOpHUs TECT-CIIo

10. ®oH OLIEHOYHBIX CPEICTB /ISl POBeeHNs POMEKYTOUYHOI aTTeCTAlMU
00y4aromuxcs mo JMCUUIINHE

10.1. CocraB ¢oHIa OIICHOUHBIX CPE/ICTB MpUBEAEH B Tabnuue 13
Tabmuma 13 - CocTtaB GoHJ1a OIIEHOYHBIX CPEJICTB JUIT TPOMEKYTOUHON aTTECTAIINH

Buj npoMe:XyTOUYHOM aTTecTannu IIpuMepHBIii IepeYeHb OIEHOYHBIX CPEJICTB
SKsanen CHmcok BOIPOCOB K 3K3aMEHY;
TECTHL

10.2. TIlepedeHb KOMIIETEHIIMH, OTHOCSIIMXCS K AMCHUIIIMHE, W JTambl UX (OPMHUPOBAHUS B
MIPOIIECCE OCBOEHUS 00pa30BaTEILHOM MPOTPaMMBI IIPUBEICHBI B Ta0wuIle 14.


http://www.internet-law.ru/
http://www.nanoindustry.su/
http://www.nanorf.ru/
http://www.portalnano.ru/
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11. Tabmuma 14 — IlepeyeHs KOMIETSHITUHN ¢ YKa3aHUEM 3TaroB UX (OPMHUPOBAHUS B MPOIECCE
OCBOEHUsI 00pa30BaTENBLHON MPOTrpaMMBbl

Oransl GOopMUPOBAHUS KOMIIETCHIIUHN 110
Howmep cemectpa
JTMCHUTUTMHAM/TIPaKTHKaM B riporiecce ocBoerus OI1

[1K-4 «crocoOHOCTh OmpeAessiTh HOMEHKIATYpy H3MEpPSEeMbIX U KOHTPOJIUPYEMBIX I[apamMeTpoB
INPOAYKIMM M TEXHOJIOTMYECKUX IIPOLIECCOB, YCTAaHABIMBATH ONTUMAIbHbIE HOPMBI TOYHOCTHU
U3MEpPEHUIl U JOCTOBEPHOCTH KOHTPOJIA, BBIOUPATh CpPEACTBA M3MEPEHUH U KOHTPOJIS;
pa3pabaThIBaTh JOKAJIbHBIC TOBEPOYHBIE CXEMBI M TIPOBOJMUTH MOBEPKY, KAIHOPOBKY, IOCTUPOBKY U
PEMOHT CpPEJICTB UBMEPEHUI

3 [TpuknaaHas MexaHHKa

Mertponorus

HpI/IKJ'IaI[HaSI MEXaHHUKa

[TpousBoacTBeHHAs (TEXHOJIOTHYECKasl) MPaKTHKa

Mertponorus

B3anMo3aMeHsaeMOCTh 1 HOPMUPOBAHUE TOUHOCTH

TCOpeTI/I‘IeCKI/Ie OCHOBBI HAHOAHMAarHOCTHUKH

MeTozb! U cpeicTBa U3MEPEHUI

MeTozb! U cpe/icTBa U3MEPEHUM

o Nlo|o|o|lal a

Metponoruueckoe odecrneueHue ;KU3HEHHOT0 [IUKIa MPOIyKIUU

11.1. B xauecTBe KpUTEPUEB OICHKH YPOBHS CHOPMHPOBAHHOCTU (OCBOCHHS) y OOyYArOIIUXCS
KOMIIETEHIIMH NMPUMEHSETCs IIKajla MOJyJIbHO—PEUTHHIOBOM CHUCTEMbI yHHUBepcuTeTa. B Tabmuie
15 mnpencraBnena 100—0amnpHas u  4-OayuibHas IIKanbl JJIS  OIEHKH C(OPMHUPOBAHHOCTH
KOMIIETECHIIMM.

Tabmuua 15 —Kpurepuu onieHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETEHIIU I

OneHka KOMIIETeHIIN
100- .
AL HAs 4-pannbHast XapakTepucTuka c()opMUPOBAHHBIX KOMITETEHIUH
KA mKAajIa
- o0yyarouiics rIy00KO H BCECTOPOHHE YCBOWII IPOTPAaMMHEBIN MaTepHa;
- YBEPEHHO, JIOTHYHO, TIOCJICIOBATEILHO U TPAMOTHO €0 M3JIaraer;
- OMUpasch Ha 3HAHWA OCHOBHOH U JOMOJNHUTEIHHOW IHUTEPaTyphl, TECHO
85 <K <100 «OTJIUYHO»  |TIPUBS3BIBACT YCBOCHHBIC HAYYHBIC MOJIOKEHUS C MPAKTHUYECKOW NEATEIBHOCTHIO
«GAYTCHO»  |HAIPABJICHUS;
- yMeNo 000CHOBBIBAET M apTyMEHTUPYET BBIABUTAEMbIC UM HJIEH;
- JIeJaeT BBIBOALI M 0000IIIEHNS;
- CBOOOIHO BJIAJICET CUCTEMOH CIIeMaIM3UPOBAHHBIX TOHSATHH.
- 0Oydaroluiicss TBEPAO YCBOWJI NPOrpaMMHBIA MaTepuaj, T'PaMOTHO U IIO
CYIIECTBY U3JIaraeT ero, Onupasich Ha 3HAHUSI OCHOBHOU JINTEPATYPHI;
- HE JIONYCKAEeT CYIICCTBEHHBIX HETOYHOCTEH;
70<K<84 (XOPOILO» YBSI3bIBACT YCBOCHHBIC 3HAHUS C MPAKTUUYECKOHN JIEATSIIbHOCTBIO HAIIPABIICHUS;
(GAITCHO ) apryMeHTUPYET HayYHBIC ITOJIOKCHUS;
- JIeJaeT BBIBOALI M 0000IIEHNS;
- BJIQJICET CUCTEMOM CIIEIUAIU3UPOBAHHBIX TIOHATHIA.
- oO0ywarommiics YCBOWJI TOJIbKO OCHOBHOH NIPOTPaMMHBI MaTepuali, 10
CYIIIECTBY U3JIaraeT ero, Onupasich Ha 3HAHUS TOJILKO OCHOBHOM JINTEPATYPHI,
«yIOBJIECTBO- |- JIOIYCKAET HECYIIECTBEHHBIC OIMOKU M HETOYHOCTH;
55<K<69 | purenbHO» |- UCIBITHIBAET 3aTPYIHEHUS B IPAKTUYECKOM IPUMEHEHUN 3HAHUI HaITPaBJICHUS;
«GauTeHo» |- cmabo apryMEHTHPYeT Hay4YHbIE TIOJIOXKEHHUS,
- 3aTpyaHAETCS B (DOPMYJIIMPOBAaHUH BBIBOJOB U 0000IIECHUIA;
- YACTUYHO BJIAJIEET CUCTEMOM CIENUATIM3UPOBAHHBIX MMOHITHIA.




12

K<54

- 06yr{a}0mm?1051 HC YCBOWJI 3HAYMTCILHON YacTH IporpaMMHOTO MaTCpuaia,
- JOITYCKACT CYIICCTBCHHBIC OIIHOKK U HETOYHOCTH apu paCCMOTPCHUHN HpO6JIeM

«HCYIOBJICTBO-
B KOHKPETHOM HaIIpaBJICHUH,
PUTCIILHO» o
- UCOBITBIBACT TPYAHOCTU B ITPAKTUYCCKOM NPUMCHCHNU 3HAHWUU,
«HC 3a4YTCHO»

- HE MOXET apryMEHTUPOBATh HAYYHBIC ITOJIOKCHUS;
- He ()OPMYITUPYET BEIBOJIOB M 000OIIIEHMIA.

11.2. TumoBble KOHTPOJIbHBIC 3aJJaHNUS WX UHBIC MaTEPUAIIbL:
1. Bonipocs! (3a1aun) 1yist sk3aMeHa (tadswuima 16)

Tabmuna 16 — Bompocs! (3aga4un) s 9K3aMeHa

Ne i/m ITepeyeHb BONPoCoB (3a1ay4) AJisl IK3aMeHa

1 MecTo HaHOMHpa MO MIKaJle Pa3MEpOB

2 OcHOBHBIE BHbl HAHOCTPYKTYPUPOBAHHBIX MaTEPUAIOB B HAHOMHIYCTPUHU

3 OcHOBHBIE HaNPaBJICHUs pa3BUTHsI HAHOTEXHOJIOTHI B Poccui u 3a pyOekoM

4 OCHOBHBIE T'OJIOBHBIE OpraHU3allM HAMOHAJIBHOW HAHOCETH

5 DJeMEeHTBI METPOIOTHUECKOT0 00eCIeYeHHUS] HAHOTEXHOJIOTHIA

6 HanmMeHoBaHue MEXyHApOTHOTO M HAIIMOHATIBHOTO TeXHMUECKIMX KOMUTETOB I10
CTaHJapTH3alWHU B 001aCTH HAHOTEXHOJIOTHI

7 CyIIHOCTh TEPMHHOB «CBEPXY — BHU3» M «CHH3Y — BBEPX»

8 [IpuMepbl NPUPOJHBIX HAHOPA3MEPHBIX CTPYKTYP

9 ITpumeps! 1 0cOOEHHOCTH HAHOMATEPHAIIOB ¥ HAHOYCTPOMCTB

10 Oco0eHHOCTH ¥ (PU3MKO-XUMUYECKHE CBOIMCTBA (yiiepeHa

11 Ha3sBanue ayorponssix Gopm yriepona

12 OcHOBHBIE 0OCOOEHHOCTH HAHOOOBEKTOB: HAHOTPYOKH

13 OcHOBHBIE (PU3NYECKHE CBOMCTBA HAHOKPUCTAJUIMYECKINX MaTEPHAIOB

14  |Ilpumepsl npUMeHEHHs HAHOKOMITO3UTOB W HAHOTIOPUCTBIX MAaTEPHAIIOB

15 Oco0eHHOCTH MPUMEHEHHUS] MATHUTHBIX HAHOMATEpHAIOB

16  |OcHOBHBIE IOHSATHS O MOJICKYJISIPHBIX HAHOTEXHOJIOTHSIX

17 |Ilpu3naku HaHO(OTOHHKH, JIOKAIN3AIMS CBETA B IIPOCTPAHCTBE

18  |OcHOBHBIE 2I€MEHTHl CKAHHPYIOIIETO ONTHYECKOT0 MUKPOCKOIIA, IPUHIIMI PadOThI

19  |Knaccudukanus ¥ OCHOBHBIE CBOWCTBA ONITUYECKUX HAHOMATEPUAIIOB

20  |IlpuHuMn AeHCTBUS M CTPYKTYpHAs CXeMa 3JIEKTPOHHOTO MHKPOCKOTIA

21  |[IpuHUIMTI OEHCTBUS M CTPYKTYpHAs CXeMa IPOCBEYHBAIOIIETO AJIEKTPOHHOI'O MUKPOCKOIIA

29 [TpuHIMIT IEHCTBUS U CTPYKTYpHAs CXeMa CKaHHPYIOLIETO (PacTPOBOT0) 3JIEKTPOHHOTO
MHUKPOCKOII

23 |llpuHumn AeHCTBHS M CTPYKTYPHAs CXeMa CKaHHPYIOIIETO TYHHEIBHOTO MHKPOCKOIA

24  |llpuHuMI ASHCTBHS M CTPYKTYPHAs CXeMa CKaHHPYIOIIET0 aTOMHO-CHJIOBOI'O MHKPOCKOIIA

25  |OcHOBHBIE THIIBI CKAHEPOB, UCIIOJIB3YEMbIX B AaTOMHO-CHIIOBOH MUKPOCKOIIHU

26  |HasnayeHwe KaHTUJICBEPOB, UX OCHOBHBIE THIIBI

27  |OcHOBHBIE CBOMCTBAa MATHUTHBIX MaTEPUAJIOB, UCTIOJIb3YEMbIX B HAHOTEXHOJIOTHSIX

28  |OcobeHHOCTH MCCleIOBaHUSI OCHOBHBIX JIEKTPUYECKUX CBOWCTB MaTepHAIIOB

29  |OcobeHHOCTH HCCIeIOBaHUSI OCHOBHBIX JJIEKTPUYECKUX CBOWCTB MaTepHAJIOB

30 Oco0EHHOCTH HCCIIEIOBaHUS! OCHOBHBIX ONITUYECKUX CBOWCTB MaTEpHAaJOB, MPHUHLMII
paboThl CKAHUPYIOIIETO MHUKPOCKOTIA

31 OCOOCHHOCTH CIIEKTPOCKOIMYECKUX METOJIOB UCCIIEIOBAHMS XapaKTePHUCTHK
HaHOMAaTEPHAIOB

32  |KocBeHHBIE METOJIBI H3MEPEHUI

33 |llpuHUMITBI ¥ METOJBI MEUKpOJIHMTOrpadui U HAHOIUTOrpadun

34 OcHOBHbBIE TIOHSATHS! TEPMHHA «THCTHIE NOMEILCHHSD, NPHHLMIIBI IOCTPOCHHS THCTHIX
MOMEIICHUH

35  |OcobeHHOCTH Y NPUHLIMIBI CTAHAAPTU3ALMS B 00JIACTH HAHOTEXHOJIOTHH

36  |OcHOBHBIE JOKYMEHTHI B 00J1aCTH CTaHAAPTU3ALNH

37  |OcHoBHbIE 11enH ¥ GOPMBI IOATBEPIKICHUS COOTBETCTBHSI

38  |OcHoBHBIE TpeOOBaHMsI TEXHUYECKUX PErJIAMEHTOB C YUYETOM CTEIICHH PUCKA
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39 Otpacnu u cdepbl IpUMEHEHHS HAHOTEXHOJIOTUI

37  |IIpoGaembl 3KOJOTHH U TOTEHITMAILHBIX PUCKOB B HAHOTEXHOJIOTHSIX

38 Oco0eHHOCTH TEXHIYECKOTO PETYINPOBAHUS B 00IACTH HAHOTEXHOITUH

39 O6ecmneueHmne CIIHCTBA M3MEPEeHHH, 0COOCHHOCTH METPOJIOTHIECKOTO 00CCIICUCHUS
HaHOTEXHOJIOTUH

40  |OcoOeHHOCTH aKKpeAUTAIMY M3MEPHUTENBHBIX U UCIIBITATeIbHBIX JlabopaTopuit

a1 OCOOECHHOCTH OIIEHKH COOTBETCTBUS MPOAYKLUUH HAHOUHTyCTPUH, TOHATHE O CHCTEME
ceprudukanmn «Hanoceptuduka»

2. Boripocs! (3amaun) muist 3adera / nuddepennmpoBanHoro 3adera (tabmuma 17)
Ta6muma 17 — Boripocs! (3amaun) m1s 3aueta / audd. 3adera

Ne ni/m Ilepeuenb BonmpocoB (3aaa4) AJs 3a4eTa / nuddepeHIIHPOBAHHOIO 3a4eTa
Y4eOHBIM TUTAHOM HE TIPEYCMOTPEHO

3. Tembl U 3amaHue Uil BBINOJHEHHUS KYpCOBOW palOTHI / BBHIMOJHEHHS KYPCOBOTO MPOEKTa
(Tabmuna 18)

Tabmuna 18 — IlpumepHBIii TepedeHb TeM JIsS BBIMOJTHEHHS KypPCOBOW paOOThI / BBITOIHEHUS

KYPCOBOI'O IPOEKTA

IIpuMepHBIii nepeyeHb TeM /ISl BHINOJHEHUs] KYPCOBO# padoThl / BHINOJTHEHHSA
KYPCOBOI0 NPOEKTA

Ne i/

Y4eOHBIM [JIaHOM HE MPEAYCMOTPEHO

Borpocs! 1715t ipoBeieHHs IPOMEKYTOYHOM aTTecTalluy Mpy TecTHpoBanuu (Tadiuna 19)
Tabmmua 19 — [IpumepHbIii IepedeHb BOITPOCOB ISl TECTOB

Ne n/m IIpuMepHBlii NepedyeHb BOMPOCOB AJISl TECTOB

Yro omnpeenseT AEeKTPHIECKUE XapaKTePUCTHKH HAHOTPYOKHU?
a..... XUPaJIbHOCTb.

1 0..... aBTOMOpDHU3M.

B..... CHHI'OHHUH.

T..... pPa30pHEHTAIHS.

BHexapeHnue B moBepXHOCTH MHOTOCTIOMHBIX HAHOTPYOOK, COCTOSIIIMX NPEUMYILIECTBEHHO U3
MIPABIJIBHBIX MIECTHYTOJIHHUKOB, HEKOTOPOTO KOJMYECTBA MSTUYTOJIbHUKOB HIIN
CEeMUYTOJIbHUKOB MPUBOANT K ...

2 a..... TOSIBICHUIO CITUPATIEBUAHBIX TPYOOK.

0..... IOSBICHUIO OJHOCJIOWHBIX HAHOTPYOOK.

B..... HOSIBJICHUIO CBEPXIIPOBOJSILEIO COCTOSIHUS.

I..... IOSIBJICHUIO 0OJIBIION OTPUIIATENbHOM MATHUTHOW BOCIPUUMYHBOCTH.

KaHCYﬂHpOBaHHBIe HAHOKPHUCTAJJIBI IICPEXOAAT B CBEPXIPOBOAALICE COCTOSAHUC TIPU T=...

a..... 1 K.
3 6....3K
B..... 5 K.
r..... 10 K.

JIByMepHBIi KpHCTa, COCTOSIINNA W3 OMHOYHOTO CJI0S aTOMOB YTIIEPOaa, COOpPaHHBIX B
FEKCOrOHAJIBHYIO PEIIETKY — 3TO
a..... rpageH.
4
0..... hymiepeH.
B..... a]IMa3.
T..... aMOp(HBIN YTIIEPO/I.

Hanuuue nsaTuyroyibHbIX sSU€EK y HealbHOT0 rpadeHa NpUBOAUT K CBOPAYMBAHHUIO AaTOMHOM
m10cKkocTH B KoHyc. CtpykTypa ¢ 12 Takumu aeheKTaMu 0JHOBPEMEHHO U3BECTHA IO
Ha3BaHUEM ...

a..... anmas.
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0..... rpaguT.
B..... JOHCICUIIUT.
T..... hymiepeH.

HccenenoBareny moiararoT, 9To B CKOPOM BPEMEHH TIOSBUTCS HOBBIH Ki1acc Tpad)eHOBOM
HaHOJICKTPOHUKH ¢ 0a30BOH TOJIUHON TPaH3UCTOPOB JIO ...

6 a..... 10 am.
0..... 50 aM.
B..... 100 HM.
r..... 200 M.
K Hanomarepmanam OTHOCAT OOBEKTHI, OIMH U3 XapaKTEPHBIX Pa3MEPOB KOTOPHIX JICKHT B
WHTEpBaje
7 a.....otr 1 1o 100 uM
0.....otT 100 go 1000 aMm
B.....oT 0.1 mo 1 HM
r.....oT 0.01 10 0.1 uM
K kakoii kaTeropuu HAHOMaTEPUaIOB OTHOCITCS HAHOTPYOKHU?
a..... HAHOWU3IEHS
8 0..... MUKPOU3IEIHS
B..... MACCUBHBIC HAHOMATEPUAJIbI
T..... KOMIO3HUTHI ¢ KOMIOHEHTAMH W3 HAHOMAaTEPHAIOB
K KaKOW KaTeropuu HaHOMAaTepUaIOB OTHOCIT MHOTO(a3HbIe MaTepHallbl Ha OCHOBE CIIOKHBIX
METaJUTMYECKHUX CIUIABOB?
9 a..... HAHOU3ACTHUs
0..... MUKPOU3IEHS
B..... MACCHBHBIC HAHOMAaTEPHAJIbI
T..... KOMIIO3HUTHI C KOMIOHEHTAMH W3 HAHOMAaTEPUAJIOB
UTo UCMONB3YIOTCS B COCTABE PsiJia PaJAMOIONIONIAIONINX TOKPHITHI CaMOJIETOB, CO3/IaHHBIX C
MIPUMEHEHHEM TeXHOIOTHH «CTeNcy, a TakKe B IEPCIIEKTUBHBIX BHUIaX B3PBIBYATHIX BEIIECTB U
3aKHUTaTEIHHBIX CMECcei?
10 a..... KOMIIO3UIIMOHHbBIC HAHOTUICHKH
0..... HAHOCTPYKTYpHBIE TUIEHKH YTIIepoja
B..... YABTPAAUCIIEPCHBIE TIOPOIIKH
T..... YIJICPOJIHBIC HAHOBOJIOKHA
Kakue HaHOMaTepuasbl HCHOIB3YOTCS B CIICIHANILHBIX OOempuacax, npeIHa3HauYeHHbIX JJIs
BBIBOJIA 3 CTPOSI SHEPTOCUCTEM U DIIEKTPOHUKH IPOTUBHHKA (T.H. «rpaduroBas 6omba»)?
11 a..... KOMIIO3UIIMOHHbBIE HAHOTICHKH
0..... HAHOCTPYKTYPHbIE TUICHKHU YTJIepojia
B..... YABTPAJAUCIIEPCHBIE TIOPOIIKH
T..... yIJIepOIHbIe HAHOBOJIOKHA
Kakue nanomatepuaisl 006J1aJar0T XOpoIei 0MOCOBMECTUMOCTBIO, XUMUUYECKOH, TEPMUUIECKOM
1 MEXaHUIECKOM CTOHKOCTHIO?
12 a..... KOMIIO3UIIMOHHBIE HAHOTICHKH
0..... HAHOCTPYKTYpHBIE TUIEHKH YTIIepoja
B..... YJAbTPAJAUCIIEPCHBIC MTOPOIIKH
T..... yIJIepOJIHbIE HAHOBOJIOKHA
Kakue pepmeHTHI MpeoOpa3yoT pa3HOCTh KOHIIEHTPAIUI POTOHOB IO Pa3HbIe CTOPOHBI
MeMOpaHbI B SHEPIHIO, 3aITaCEHHYIO0 B MOJIEKYJIax ajieHo3uHTpHr(ochaTa?
13 a..... IEPOKCHIA3bI
0..... aMHa3bl
B..... AT®-cunrasza
T..... OKCHIa3bl
Kakue marepuansl JIpekciep paccMaTpuBaeT B KaueCTBE KAaHAUIATOB JIJISl H3TOTOBJICHHS
KOHCTPYKIIMI1 HAHOMEXaHU3MOB?
14 a..... yriaepon
0..... BOmopona
B..... a30T
T..... BCE BBIIIETICPEUYHCIICHHEIC
15 KT0 BBEI TOHATHE CAMOOPTaHU3AIIH ?
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..... Pnuapn deiiman
..... Hopuo Tanurytu
..... Opuk Jlpekciep
..... 'epman XakeH

el e -

Kak Ha3bIBalOT HAYKY O CAMOOPTAaHU3YIOIINXCS CHCTEMAXx ?
a..... KOTHUTUBUCTHKA

16 0..... aKMEOJIOTHs

B..... CIUIAHXHOJIOTUs

I..... CHHEPTeTHKA

Ha3zoBuTe 0c000€ TUHAMUYECKOE COCTOSHIE CHCTEMBI, KOTOPOE MOYKHO OMPECTUTh KaK
Ka4eCTBEHHO CBOCOOPa3HOE MAKPOCKOIMHMYECKOE MPOSBICHHE MPOIIECCOB, POTEKAIOIINX HA
MUKpPOYpOBHE?

17 a..... TUCCUITaTUBHOCTH

0.... KO3PIIUTHUBHOCTH

B..... CEJICKTUBHOCTh

T..... TPAH3UTUBHOCTh

Oueprus, HeoOxoanMast 11 GyHKIHOHUPOBAHUS MOJIEKYJIIPHOTO MPpUOOpa MM MaIlINHBI,
MOJKET IIOCTABIISATHCS B BUJE!
a. ....XUMHUYECKOI'O peaKTHBa

18
0..... IOTJIOMEeHHOTO (POTOHA
B..... 0OABJICHNS WU YAAJICHUS JIEKTPOHA
T..... BCE BBIIICTIEPEUHCICHHOE
Ha3zoBute MonekynsipHbIe COeIMHEHHUSI, KOTOPBIE COCTOAT M3 TaHTENe00pa3HOi MOJIEKYIIbI, C
OOJIBLIMMU IPYNIAMH HA KOHIAX, IPEI0TBPALIAIONINE COCKAIb3bIBAHNE MAKPOLUKINIECKOTO
COETMHEHUS?
19 a..... POTaKCaHbI
0..... KaTeHaHBI
B..... Oamara
T..... MEKaJIeKC
KrnaccuuecknM nmpuMepoM BOSHUKHOBEHUS MPOCTPAHCTBEHHOM YHOPSI0YEHHOM CTPYKTYPHBI
SIBJISIETCS] BOSHUKHOBEHHUE ...
20 a..... ssueiiku benapa

0..... sueiiku Burnepa-3etina
B..... sueiika Xyiuia
r..... s;ueiika Mailepa

5. KoHTposibHBIE M IPAaKTHUECKHE 3a/1a4u / 3aaHus 110 qucuuiuinie (tadmuma 20)
Ta6mmma 20 — [IpumepHBbIii TepedeHb KOHTPOJIBHBIX M MPAKTUYECKUX 3a/1a4 / 3aJJaHuN

Ne n/m IIpuMepHBlii NepedyeHb KOHTPOJbLHBIX H MPAKTUYECKUX 32124 / 3a1aHUH
1 Bupp! knaccudukanuy HaHOMaTepUaIoB

2 Kpurepru oTHECEHHsI MPOLYKIMH K chepe HAHOMHIYCTPUH

3 HesrenpHocts Hanorexnonornyeckoro oduiecta Poccru o pa3BUTHIO OTEUECTBEHHBIX
HAHOTEXHOJIOTUI

4 Hestenpnocte OAO «PocHaH0» pa3BepTHIBAHUIO POCCHIICKOW HAHOWHAYCTPUHU

5 Konuemnmus BBIAB/ICHH OMACHOCTH, QHA/M3A M YMEHBIICHUS PUCKa B chepe

HaHOTEXHOJIOTUI

MeTop! onpeienieH s ypOBHS OTSHIIMAILHON OMACHOCTH HAHOMATEPHAJIOB Ha 3/I0POBbE

YeioBeKa

MesxayHapoiHble OpraHu3aiy B cepe obecrniedeHns: 0€30MacHOCTH HAHOMATEPUAJIOB

ComnocTaBuTeNbHBIN aHAJIN3 CPEICTB M3MEPEHUS] HAHOAMATHOCTHKU

[IpuknasHbIe aclIeKTHl YITIEPOIHBIX HAHOTEXHOJIOTUI

10 |[IpumeHeHHE HAHOTEXHOJIOTHI B CTPOUTEIILHOM OTpaciiu

O || O

11.3. Meroauueckre MaTepHaibl, ONpEAENAIONINe MPOLEAYphl OLCHUBAHUS 3HAHUH, yMEHMH,
HABBIKOB M / WJIM ONBITA JESATENHOCTH, XapaKTEPU3YIOIINX dTanbl (GOpMHUPOBAHUS KOMIETEHIIUH,
conepskarcs B [TonoxxeHnsax «O TekyllleM KOHTPOJIE YCIEBAEMOCTH U MPOMEKYTOUYHON aTTecTaluu
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crynentoB ['VAII, oOy4arommxcsi mo mporpamMmbl BeICIIero obpaszoBanus» U «O MoaymbHO-
PEUTHHTOBOM CHCTEME OLICHKH KauecTBa yueOHo paboThl cTyneHToB B ['Y AlDy.

12. MeToauyeckue yKazaHus JJis1 00y4aIOIIMXCS 110 OCBOEHUIO U CIUNJINHBI

Lenpto mpenojgaBaHus AMCUUIUIMHBI SIBISETCS TOJyYE€HHE CTYACHTAMH HEOO0XOAUMBIX
3HAHUM, yMEHUIl M HaBBIKOB B O0JIACTM METPOJIOTMM HAHOTEXHOJIOTHH, CPEICTB H3MEpEHHUH,
IPUMEHSEMbIX B HAHOJUArHOCTHKE, HPEJOCTAaBICHUE BO3MOYKHOCTH CTyJIEHTaM pa3BUTh H
IPOJIEMOHCTPUPOBATh HAaBBIKM B OCBOEHHWU METOJOB M IPOLIECCOB BBINOJIHEHUS W3MEPEHUH C
UCITIOJIb30BaHUEM TPHOOPOB 3JIEKTPOHHON MHMKPOCKONUH, aHalIW3a W OOpabOTKH pe3yibTaToB
U3MepeHuil B 00J1aCTH HAHOTEXHOJIOTHH.

MeToauyeckue yKa3aHus JJIs 00y4aomMXcs 110 0CBOEHUIO JIEKIIMOHHOI0 MaTepuaJia

OcHOBHOE Ha3Hau€HUE JEKLUHMOHHOTO MaTephalia — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riryOoKoe | SICHOE M3JI0KeHHe ydeOHoro marepuaina. HazHaueHre COBPEMEHHOM JIEKIIMK B paMKax
TUCIUIUIMHBI HE B TOM, 4YTOOBI MOJIYy4UTh BCIO HH(OpMANMIO MO TeMe, a B OCBOCHHHU
byHIaMEHTATBHBIX TPOOJIEM TUCIUILIMHBI, METOIOB HAYYHOTO MO3HAHUS, HOBEUIINX JOCTHKEHHH
HayyHOW  MblciM. B yueOHOM  mporecce  JIeKIMS — BBINONHSIET  METOAOJOTHYECKYIO,
OpraHu3alMOHHYI0 W HH(pOpMaruoHHy0 (yHKIHH. JIeKIus pacKphIBaeT MOHATHIHBIN ammapaT
KOHKpPETHOW 005IacTH 3HaHUs, €€ MpoOJIEeMbl, NaeT IENbHOE IPEACTaBICHHE O AUCLUIUIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMH JIUCIHUTLTHHAMU.

[InaHupyeMbl pe3yibTaThl IPYU OCBOSHUU 00YUYAIOUIUMCS JIEKIIMOHHOTO MaTepHana;
- TONy4YeHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWH, YPOBEHb KOTOPBIX
OTIpeieNiIeTCs 1eJIeBOM YCTAaHOBKOM K Ka) /10l KOHKPETHOM TeMe;
- IOJTyYECHHUE OIBITAa TBOPUECKOM PabOThI COBMECTHO C MPETOaBaTEIeM;
- pa3BuTHE TNPO(EeCCHOHATBHO—IENOBBIX KayecTB, JIOOBM K TNPEAMETY M CaMOCTOATEIbHOTO
TBOPYECKOTO MBIIUICHUS,
- OSIBJIEHHE HE0OXOAUMOTO HHTEpeca, HEOOXO0AUMMOTO JJIsi CAMOCTOSTENIbHON paboThI;
- TIOJIy4YeHHWE 3HAHWH O COBPEMEHHOM YpPOBHE Pa3BUTHS HAYKM M TEXHHKH M O TPOTHO3E HUX
pa3BUTHA HA OIMMKAMIIINE TOMBI;
- HAy4YHTCS MeToAndeckn oOpabaThiBaTh MaTepuasl (BBLACTATH TJIABHBIE MBICIH W TIOJIOKEHUS,
MPUXOJIUTH K KOHKPETHBIM BBIBOJIaM, IOBTOPATH WX B PA3MUYHBIX (DOPMYITHPOBKAX);
- IOJTyYeHNE TOYHOTO MOHMUMAaHUS BCEX HEOOXOMMBIX TEPMUHOB U IMOHSITHH.
JIeKIIMOHHBIN MaTepua’d MOXKET COINpPOBOXKIATHCA JEMOHCTpalued ClaiiioB U HCIOJIb30BaHUEM
pa3gaTovyHOro Marepuaia MpU MPOBEACHUN KOPOTKUX IUCKYCCHH 00 0COOEHHOCTSIX NMPHUMEHEHUS
OTJICTbHBIX TEMATUK MO JUCITUILIHNHE.

CrpyKTypa Ipe1ocTaBiIeHUs JEKIIHOHHOTO MaTepuana:
- IEKIINH, COTJIACHO pa3zjenam (Tadi.2) u remam (1abdmn.3);
- IPE3eHTalIH;
- TeMOHCTparnus GUILMOB.
MeTtoaunueckoe TocoOue 1Mo OCBOSHUIO JIEKIIMOHHOTO MaTepHuaa:
I'pabapp, Anaronuii ['puropreBud.
Hanomatepuainel. MosiekynspHble TEXHOJIOTUH [ DNEeKTPOHHBIN pecypc] : yuebHoe mocobue / A. T
I'pabaps, T. II. Mumypa ; C.-Ilerep6. roc. YH-T a’pOKOCM. MPUOOPOCTPOEHUS. - DIIEKTPOH.
tekcToBble gaH. - CII6. : U3n-Bo I'YAIL 2015. - 117 c. -Cucrem. TpedoBanusi: ACROBAT
READER 5.X. - 3arn. ¢ Tutyn. skpana. - ISBN 978-5-8088-0987-1 : b. 1.

MCTOJIH‘ICCKI/IC YKazaHusl 1Jisl oﬁyqamumxcn o y4aCTUI0 B CEMUHaApax

CeMuHap — oJluH K3 HauOoJiee CIOXKHBIX U B TO K€ BpeMs IJIOJIOTBOPHBIX BUIOB ((popM)
BY30BCKOTO OOy4YeHMsS M BOCHMTaHHUS. B yCIIOBHSIX BbICHICH HIKOJIBI CEMHHAP — OAWH U3 BUIOB
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IIPAKTUYECKUX 3aHATUHN, NMPOBOJUMBIX IOJ PYKOBOACTBOM IIPENOAABATENS, BEAYIIETO HAay4HBIE
UCCIICIOBAaHMS TI0 TEMAaTHKE CEMUHApa M SBJIIONIETOCS 3HATOKOM JaHHOW MPOOJIEMBI HIIM OTPaciIu
Hay4yHoro 3HaHus. CeMuHap IpeiHa3HadaeTcsl s YriyOJEeHHOro M3y4eHHUs IUCLUIUIMHBL U
OBJIQICHUSI METOAOJIOTHEH NPUMEHHTENIBHO K OCOOCHHOCTSAM H3ydaeMol oTpaciu Hayku. [lpu
W3Y4YECHHUH AMCLHUIIIMHBI CEMHHAp SBJIAETCSA HE NIPOCTO BUJIOM NPAKTUYECKUX 3aHATUH, a, HAPALY C
JIeKIMeH, OCHOBHOM (hOpMO#i yueOHOTO mpoIriecca.

OCHOBHO¥ 11€71b10 JUTsl 00yYaroIerocs ABJseTCA cucTeMaTu3anus U 0000IeHre 3HaHUH 1o
U3y4yaeMol Teme, paszzueny, GopMHpOBaHUE YMEHHUS paboTaTh C JOMOJHUTEIbHBIMU UCTOYHUKAMHU
UHPOPMALIUU, COIOCTAaBJIATh U CpPaBHUBATh TOYKU 3pPEHUS, KOHCIIEKTUPOBATb INPOYMTAHHOE,
BBICKA3bIBaTh CBOIO TOYKY 3peHHUs U T.N. B cooTBercTBUM ¢ BeAylled IMIAKTUYECKOW LEIbIO
COJICPKAHUEM CEMHUHAPCKUX 3aHATHH SBIAIOTCA Y3JI0Bble, HauOojee TpyIHbIE JUIsl NOHUMaHUS U
YCBOGHHSI TEMBI, pa3fensl AuciuIuimHbl. Crneunpukoil naHHOM (OpMBI 3aHATHHA sBISETCS
COBMECTHas paboTa IpernojaaBatelis 1 00yJyarollerocsi Hajl pelieHHeM IOCTaBICHHOM Mpobemsl, a
IIOMCK BEPHOI'O0 OTBETA CTPOUTCS HAa OCHOBE YEpPEJOBAHMsI MHAMBHUIYaJbHON U KOJUIEKTHBHOMN
JESATEIIBHOCTH.

[lpy 1OATOTOBKE K CEMHHApPCKOMY 3aHITHIO HEOOXOAMMO O3HAKOMHUTBCS C IUIAHOM €ro
IPOBE/ICHUS, C JINTEPaTypOl U HAyYHBIMH MyOIMKALMSIMU IO TEME CEMUHapA.

JU1g IpOX0KIEHMs Kypca CEMUHAPOB CTY/IEHT JIOJKEH:

- 3apaHee MOATOTOBUTHCA K 3aHATHIO 10 IUIaHy MPOBEJCHUS CEMUHApOB (Tabi.4), IPUTOTOBUTH BCE
HE00XO0IMMBIE MaTepHAIIBI (€CIIM 3TO TPeOyeTcs), H3yUUTh UCXOAHBIE TEOPETUUECKHE MaTepHAIIBI K
3aHATHIO, C(HOPMYIMPOBATH IUIaH BBIOJHEHUS PAa0OT U OTBETOB HA BOIPOCHI;

- BJIQJIETh MTPOWUICHHBIM 10 pa3/Ieily TEOPETUUECKUM MATEPUATIOM;

- B CJIy4ae €cliy 3aHATHE Opa3yMeBaeT AOKJIal CTYACHTa, HEOOXOAMMO MOATOTOBUTHCA K JOKIANy
B COOTBETCTBUHU C 3a/laHUEM U TPEOOBAHUSAMH IIpeNoaBaTes;

- UMeTh INpu cebe KOHCIEKT JIEKIMOHHBIX 3aHATUH, KOTOPbII MOXHO OyIeT JOIOJHUTH
uH(popMalnel, oTy4eHHON Ha 3aHITHH;

- UMeTh npu cebe BCIO HEOOXOOUMYIO JUIsl 3aHATUS YUEOHYH0 M y4yeOHO-METOJIUYECKYIO
JUTEPaTypy;

- CJI€10BaTh YKa3aHUAM IPENOAaBaTENs;

- y4acTBOBATh B INAJIOTE C MPENOJaBaTENIEM;

- paboTaTh ¢ KOMIIBIOTEPOM (€CIU ITO TpeOyeTCss TEMOW 3aHATHSA);

- IpY HEOOXOAMMOCTH TI0JIB30BaThCSI CIIPABOYHOM JTUTEpaTypoil u pecypcamu HTEpHET;

- IPUHUMATh y4acTUE B TPYNIIOBOM TUCKYCCHH.

Tembl AJ11 OATOTOBKU K CEMUHApaM IpeicTaBiIeHb! B Tabi. 20

MeToauueckue YKazaHusl 1Jist oﬁyqamumxcn IO MPOXO0KACHUIO CaMOCTOSITebHOI paﬁoTbl

B Xoze BbINOJIHEHUS CaMOCTOSITENIBHOM pPaOOThI, OOy4YaIOLIUIICS BBHIMOJHSIET padoTy MO
3aJJaHUI0 U TPU METOJMYECKOM PYKOBOJCTBE IpernojaBarens, HO 0e3 ero HemnocpeacTBEHHOIo
y4acTHs.

Jns obyvaronxcsi 1Mo 3a04HOil opme oOydeHus, caMocCToATeNbHas paboTa MOMKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mporiecce BBINOTHEHHS CaMOCTOATENBbHON pPaboOThl, y oOydaromerocs ¢GopMHpyeTcs
1esnecoo0pasHoe MiIaHUpOBaHUE Pabouero BpeMeHHU, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS U
HaBBIKM B YCBOCHUU U CUCTEMAaTH3allMK MPHOOPETaeMBIX 3HaHUH, 00eCIeunBacT BBICOKHI YPOBEHb
yCIIEBAa€MOCTH B NepHO] 00yUeHHsl, TOMOraeT MOJIy4YUTh HaBBIKH MOBBIIIEHUS MPOPECCHOHAIBHOTO
YPOBHSI.

MeToauueckuMl  MaTepualaMy, HaMpaBIAIOIMIMMUA CaMOCTOSITENbHYI0 paboTy oO0ydarommxcs
ABIISIOTCS:

- yueOHO-MEeTOIMYECKUI MaTepHrall O TUCIUIINHE;

- KOHCIIEKT JIEKIIUH.

B yuebHo-meTomuueckoMm mocobun ['pabaps, Anaronuii I'puropbeBuu. Hanomatepuansl.
MonekymsipHble TEXHOJOTUU [DIeKTPOHHBINH pecypc] : yueOHoe mocobue / A. I'. I'pabGaps, T. I1.
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Mumrypa ; C.-Iletep0. roc. yH-T a3pOKOCM. TPUOOPOCTPOEHUS. - DIEKTPOH. TeKcToBbIe fAaH. - CIIO.
: M3n-Bo T'YAIL 2015. - 117 c. -Cuctem. TpedoBanusa: ACROBAT READER 5.X. - 3arn. c
TUTYI. dKpaHna. - ISBN 978-5-8088-0987-1 : b. 1.

Teopernueckuii Marepuana OXBaThIBAET BCE OCHOBHBIC Pa3lielbl B 00beMe, HEOOXOAMMOM
JUTs TOHUMaHust. MeToinyeckue yKa3aHusi OpUEHTHPYIOT CTYACHTOB Ha TJIaBHBIC aCTIEKThI KAKIOTO
pa3ziena W TO3BOJISIIOT, BOCIIOJIb30BABIIMCH TPUBEACHHOW JIMTEPATYpOl, CaMOCTOSTENBHO HX
U3yuuTh. JlaHBI BONPOCHI Ui CaMOINPOBEPKHM W KOHTPOJIbHBIC 3allaHMsl, KOTOPBIC IOMOJHSIOT
TEOPETUYECKUI MaTepHall, 3aKpeIUIAIOT TpUoOpEeTeHHbIE 3HAHNUS.

Metoanyeckue yka3aHus 1Jis1 00y4al0mMXCs M0 MPOX0KIEHUI0 IPOMEKYTOYHOM aTTecTAlluN
[IpomexyTounas aTTecTauus oOyyaromxcs npeaycMaTpuBaeT OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yIbTaTOB 00ydYeHUs 10 qucHumuinHe «OCHOBBI CHCTEMHOTO
noaxoja» B hopMe sK3aMeHa.
[ToaroroBka CTyA€HTOB K SK3aMEHY BKJIIOUYAET:
- CaMOCTOSTENbHYIO Pa0OTy B TEUEHHUE CEMECTPA.
- HETIOCPEACTBEHHYIO TTOATOTOBKY B JIHH, MPEIIECTBYIOIINE 9K3aMEHY.
- IOAATOTOBKY K OTBETY Ha BOIIPOCHI K 9K3aMEHY U TECTOBBIE BOIIPOCHI.

ITonrotToBky K 5K3aMeHy IefiecooOpa3HO HauuMHaTh C IUIAHUPOBaHMA U mojdopa
auteparypel. [Ipexae Bcero cieayeT BHHMATENBHO TIepeunTaTh y4eOHYI0 NporpaMMmy U
IpOrpaMMHBIE BOIPOCHI Ul TOATOTOBKM K 3K3aMEHy, 4YTOObl BBIACIUTh M3 HUX HauMEHee
3HaKoMbIe. Jlanee JoJDKeH ciaeaoBarh dTal IOBTOPEHMs BCEro MporpaMMHOro marepuana. Ha oty
paboTy Lenecoo0pa3HoO OTBECTH OOJIBLIYI0 4YacTh BpeMeHH. CrenyroluM 3TanoM  SBISIETCS
CaMOKOHTpPOJIb 3HaHMs W3YYEHHOI'O Marepuasna, KOTOPBIA 3aKJIFOYAeTCs B YCTHBIX OTBETaX Ha
IpOrpaMMHBIE BOIPOCHI, BBIHOCHUMBIE Ha 3K3aMEH. Te3UChl OTBETOB Ha Haubojee CIOXKHbIe
BOIIPOCHI JKEJIATEIIbHO 3aIIACATh.

JIuteparypa Ui MOATOTOBKU K 3K3aMeHY OOBIYHO peKOMEHJyeTcs mperojaaBaTenem. Jlis
MOJIHOTHI y4eOHOM MH(pOpMaIlUu U €€ CPAaBHEHHUSI JIyUllle UCIOIb30BaTh HE MEHEE JIBYX YUEOHUKOB
(y4eOHbIX TOcOoOuit).

OCHOBHBIM HCTOYHHKOM TMOJTOTOBKH K 3K3aMEHY SIBJISIETCS KOHCIEKT JIEKUWH. Y4eOHbIH
Marepuagl B JIEKIMM JaeTcsi B CUCTEMAaTU3UPOBAHHOM BHJE, OCHOBHBIE €r0 IOJIOKEHUs
JETAM3UPYIOTCSI, TMOAKPEIUISIOTCS COBPEMEHHBIMU (akTaMd M HOPMATHBHOM HH(OpMaiuei,
KOTOpPbIE B CUJy HOBM3HBI, BO3MOXKHO, €Ill€ HE BOLUIM B OIMYOJMKOBAHHBIEC M€YaTHbIE UCTOUHUKH.
[TpaBMJIBHO COCTABIIEHHBIM KOHCIEKT JEKIHUI CONEPKUT TOT ONTHUMAaJbHBIM 00BbeM HMH(pOpMaluy,
Ha OCHOBE KOTOPOT'0 CTYJIEHT CMOXET IPEeCTaBUTh cede Bech yueOHbI MaTepHall.

Cnenyer TOYHO 3allOMHUHATh TEPMUHBI M KaTETOPUHU, MOCKOJIbKY B HUX OIpPEIEICHMSIX
COZIEpPKATCS IPU3HAKY, MIO3BOJIAIOIINE YACHUTD UX CYIIHOCTb U OTJIMYUTD ITH MOHATHUS OT APYIUX.
Hdns 6onee >¢p(dEeKTUBHOTO TOHUMAHUS MPOTPAMMHOIO Marepuana TOJIe3HO OOIAaThCs ¢
IpenoaaBaTesieM Ha IPYIIIOBBIX U MHAUBUIYAIbHBIX KOHCYJIBTALUSAX.

Cucrema OIIEHOK IpH MPOBEACHUM MPOMEXKYTOUYHOM aTTeCTallud OCYLIECTBISIETC B
cooTBeTcTBUM ¢ TpeboBanusMu [lomoxkenunit «O TeKkylmieM KOHTpOJIE YCIEeBAaeMOCTH U
pOMEXYTOUHOM arrectauuu cryaeHToB ['YAIL, olywaronmxcs 1O HOPOrpaMMbl  BBICIIETO
oOpazoBanusi» U «O MOIYIbHO-PEUTHHIOBONH CHUCTEME OIICHKM KadecTBa Yy4eOHOW paboThI
cTyneHToB B ['YAID.
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