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1. lleau u 32129y JUCHHUILIHHBI

lleJlb JAUCITUITIIMHBI — HpI/IO6peT€HI/IC MaruCTpaHnTaMu 3HAHUU U HABBIKOB B 00J1a-

CTH HOBEMIIINX TGXHOJIOFI/Iﬁ; 3HaHHUEC OCHOB KJ'IaCCI/IQ)I/IKaHI/II/I HAHOTCXHOJIOTHUHX 1 HAHOMA-

TCPHUAJIOB, ITIOBBIIIICHUE O6HICO6p330BaT€JIBHOFO YPOBHA.

3adauu N3y4CeHUS TUCIUILIMHBL

-OCBOCHHC MCTOAOB TCOPCTUICCKOTO PaCydCTa U SKCIICPUMCHTAJIbHBIX HUCCJICIOBA-

HUU TapaMeTpOB HAHOMATEPHUAIOB MUKPO- U HAHO(OpM:

-1aTh UH(OPMALMIO O CBOMCTBAX HAHOMATEPUAIOB, IPUMEHSAEMBIX ITPU TPOU3BO/I-

CTBC 3JICMCHTOB MHUKPO M HAHO 3JICKTPOHUKH,

-HAaY4YUTb IIPUHHUMATb U 00OCHOBEIBAThH KOHKPCTHBIC TCXHHUYCCKUC PCHICHUA ITPH

ITOCJIEAYIOIIEM KOHCTPYUPOBAHUH MOJIYITPOBOJHUKOBBIX JJIEMEHTOB MUKPO M HAHO Mac-

mTabHBIX HOPM;

-HAHOTCXHOJIOT'MW U HAHOMATCPHUAJIbI B arpOIIPOMBIIIJICHHOM KOMIIJIICKCE.

- OCBOEHHUE YaCTHBIX TEXHOJOTHMYECKHUX IpoueccoB GopMUpoBaHus, HopmMoodpa-

30BaHUA U O6pa6OTKI/I HaHOMATCpPHUAJIOB.

2. llepevyeHb NJIAHMPYEMBbIX Pe3yJILTATOB 00y4eHHs MO JUCHUILINHE, COOTHe-

CEHHBIX C INIAHUPYEMBIMH peE3yjabTaTaMHU O0CBOCHUSA

0o0pa3oBaTeIbHOI NMPOrpaMMBbI

[Ipouecc n3yyeHus: IMCUMIUIMHBI HAIIpaBJieH Ha (POPMUPOBAHUE CIEAYIOIIUX KOM-

nerennuii OI1 BO u oBnageHue ciaeayomuMu pe3yibTaTaMu 00y4eHUs 10 TUCIUILTAHE:

Pazgen aucumn- | B pesynbTarte n3yueHus pasgena AUCLMNNMHLI, obec-
NnuHbl, obecne- | neuyuBawowwero popmmpoBaHe KOMNETEHLUM (MK ee
CopepxaHue Kom- ; N .
KomneTeHuuu METEHLMM YUBaKOLLMK 4yacTy) 0byy4aroWMNCA [OTKEH:
aTanbl hopmu-
(unu ee vacTm)
poBaHusA KoMmne- 3HaTb yMeTb BnageTb
TeHUUM
MK-1. Cnoco- UO-1nk.1. 3HaeT OCHOBHbIE MOHS- | KBanMdMKaLMO | BECTM MOWUCK UH- | METOAMKOM aHa-
6eH BbIGUPaTL | METOAVKY NpoBede- | TSI, TEPMUHBI U HaHomaTepua- | hOpMaLWmn O HO- | NN3a KOHCTPYKLM-
METOAMKU NPO- | HVS SKCNEPUMEHTOB | ONpe/ieneHns nos BbIX TEXHOMOMMAX | OHHbIX HAHOMATE-
BeeHus aKcne- | Y VCbiTakwiA, me- HAHOTEXHOIOTUMK; B 0bnacTv HaHo- | puanos
DMMEHTOB M Mc- | TOAbl aHanwaa ux SCJ:Hggzrguage maTtepuarnos
NbITaHWiA, aHa- | PE3YNbTaros A
TOAbI UCCNeaoBa-
M3npoBsatk ux HWS 1 aTOMHOTO
pe3ynbTaTthl n3aitHa.
WUA-2nk-1. YmeeT Ckanupytowme KBanudukaumio | BECTW MOWUCK WH- METOAMKON aHa-
BbIGMPaATH METO- 30HOOBLIE Me- HaHomaTepua- | hopMaLumM O HO- | NN3a KOHCTPYKLM-
TOAbI UCCMeaoBa- | OB BbIX TEXHOMOMMSAX | OHHbIX HAHOMATE-

[VKV NPOBEEHNS
9KCMEPUMEHTOB U

HUS 1 aTOMHOIO
An3anHa.

B 00nactu HaHo-
MaTepuarnos

puarnos
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UCMbITaHWUI, aHanu-
31MpoBaTb WX pe-
3ynbTarthl

WUA-3nk-1. Bnageet
HaBbIkaMu NpuMe-

Cnocobbl M3roToB-
nexns cybmukpo-

OCHOBHbIE BIbI
HaHoMaTepua-

BECTM NOUCK WH-
chopmaLmm 0 Ho-

MEeTOMKON aHa-
N3a KOHCTPYKLM-

HEHNsl METOANK KPUCTaNNMYECKMX | JIOB UX CBOWUCTBA | BbIX TEXHOMOMMSIX | OHHbIX HAHOMaTe-
NpoBeJeHNs aKcne- | ¥ HAHOMOPOLLKOB; B 06nacTv HaHo- | puanos
PUMEHTOB 1 UCMbl- | MONYYeHNe KoM- MaTepuanos
TaHWit, aHanM3a ux | NaKTHbIX CyOMuK-
pe3ynbTaToB poKpUCTannnye-

CKIX W HaHoMmaTe-

p1asnos.

MK-3. Cnoco-
OeH paspaba-
TbIBaTb CTpaTe-
MK pa3BUTMA
W OCYyLeCTB-
nATb BbIOOP
MaLLKH 1 060-
pyaoBaHuA ans
TEXHUYECKOW U
TexHonoruye-
CKOW MOfEpPHU-
3auum npoms-
BOACTBA CeNb-
CKOXO3AM-
CTBEHHOM Npo-
AYKLMK

MA-1nk-3. 3HaeT co-
BPEMEHHbIE
HanpaBneHus pas-
BUTUS CENbCKOXO-
3ACTBEHHOA
TEXHUKM N TEXHOMO-
T Npou3BOaCTBA
CenbCKOX0351-
CTBEHHOI NpoayK-
Ly

Cynepnapa-mar-
HETM3M HaHOKpK-
CTannN4Yecknx
(beppomarHeTy-
koB (H®);

CTPOEHME W
CBOIACTBa MaTe-
puanos; CyLy-
HOCTb SIBNEHWIA,
MPONCXOAALLINX
B MaTepuanax
npw Bo3gen-
CTBWW BHELLUHUX
takTopoB (Tem-
nepatypbl, AaB-
NeHus)

OLEHMBATb W Mpo-
rHO3MPOBaTb Me-
XaHW4eckne cBom-
CTBa KOHCTPYKLM-
OHHbIX MaTepua-
OB Npu BO3geN-
CTBWW Ha HWX
BHELLHMWX (hakTo-
poB

MEeTOAMKON 1C-
cneaoBaHus Me-
XaHWUYeCcKux
CBOWCTB KOH-
CTPYKUMOHHBIX
MaTepuarnos u ux

CTPYKTYpbI

UA-2nk-3. YmeeT
aHanuaupoBaTb
npeumyLLecTaa n
HepocTaTku
HanpaBneHus pas-
BUTUS CENbCKOXO-
3AWCTBEHHOI TEX-
HUKM N TEXHONOTUN
1 aaanTupoBaTh HO-
BbI€ PELLEHMS K
YCroBUAM npeanpu-
ATNA

BNVSIHWE pa3me-
POB 3€peH U rpa-
HWL pa3aenos Ha
CBOWCTBA HaHO-
MaTepuasnos;
MarHuTHble cBoR-
ctBa. Marnutoco-
MPOTUBIEHME,
'MC n KMC.

TEXHONOrMM Mo-
ny4YeHus 1 npu-
MEHeHue; Me-
TOObI UCCreao-
BaHWS HaHOMa-
Tepuanos

BECTU MOWUCK WH-
thopmaLmm 0 Ho-
BbIX TEXHOMOIUSAX
B 00nacTu HaHo-
MaTepuaros

MEeTOAMKON aHa-
N3a KOHCTPYKLK-
OHHbIX HaHomaTe-
puanos

3. MecTo AuCHMILVIMHBI B CTPYKTYpe 00pa30BaTeibHON MPOrpaMMbl

Huctunnuna b1.B.J1B.02.01 «Hanorexunonoruu B AIIK» oTHOCUTCS K BapraTHB-

HOW YacTH TUCIUILIUH 10 BEIOOPY Osioka b1 «Jlucrummuae (Moxyn)».

JucnuumuimHa 6azupyeTcs Ha CICAYIOMMX JAUCIUIIIMHAX: MaTeMmarnka, du3uka,

Xumusi, DIEKTPOHHUKA.

Pa311e.111>1 AUCHUIVIMHBI 1 MCKAUCHUIIJIMHAPHBIC CBA3HN

C MOCJCAYIOINUMH JTUCHUILIMHAMHA

Ne Ne pa3genoB gaHHOU gucum-
Ne | HammeHoBaHue obecneunBaeMbix (MOCNEAYHOLMX) MNIMHbI, HEOBXOAUMBIX AN U3y e-
HuA (nocnepyowmx) obecneynsae-
n/n JucuunnuH
MbIX QUCLMNIIUH
1 2
1. | OHeprocbbiToBas AeATENBHOCTD + +
2. | QneKkTpuyeckme n3mMepeHns + +
3. | OneKTpu4eckne v aNEKTPOHHbIE annaparb! + +
4. | WcnbiTaHue C.X. TEXHWKM + +
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TexHonorus MaLINHOCTPOEHUA

MexaHu3aumsa cagoBoAcTBa

MexaHu3aums BUHOrpagapcTaa

[poeKTMpOBaHKe NPEANPUATUIA TEXHUYECKOrO cepauca

O6opynoBaH1e NPeanpUsTANA N0 TEXHUYECKOMY CEPBUCY

MeJ'IVIOpaTVIBHbIe MaLlWHbI

3apybexHas C.X. TeXHUKa

+ |+ |+ |+ |+ |+

+ |+ |+ |+ |+

4. O0beM TUCHHUIVIMHBI B 3a4€THBIX €IMHUIAX C YKa3aHHEM KOJN4YeCTBA aKa-
AeMHUYECKHX YACOB, BbIIeJEHHBIX HA KOHTAKTHYIO padoTy ¢ 00y4aromuMucs
¢ npenoaasaresieM (10 BHAAM y4eOHbBIX 3aHSATHIT) H HA CAMOCTOSITEIbHYIO
padoTy o0y4arommxcsi
Ounas gpopma 0dyuenusn

. Bcero Cemectp
Bug yue6HoM paboTbi 4aCcOB 1
O0wasn TpyA0eMKOCTb: Yachl 144 144
3a4eTHble eNHULbI 4 4
AyauTopHble 3aHATUSA (BCEro), B T.u.. 34 (12)* 34 (12)*
nekumum 16 (4)* 16 (4)*
npaktuyeckme 3aHaTus (MN3) 18 (8)* 18 (8)*
CamocrositenbHas pabora (CPC), B T.u.. 110 110
MOArOTOBKA K MPaKTUYECKUM 3aHATUAM 38 38
CaMOCTOATESNIbHOE U3YYeHne TEM 36 36
MOAroTOBKA K TEKYLLEeMY KOHTPOIHO 36 36
MpomexyToyHasa aTTecTauus 3avet

()* - 3anamus, npoeooumvle 6 UHMEPAKMUBHBIX (hopMaAX

3aounan gpopma odyuenus

. Bcero Cemectp
Bug yueGHoOM paboThi 4aCOB 1
O0wasn TpyA0eMKOCTb: Yachl 144 144
3a4eTHble eJNHULbI 4 4
AyanTopHble 3aHATUSA (BCEro), B T.u.. 12 12
nexuuu 4 4
npaktnyeckme 3aHaTus (M3) 8 8
CamocTosaTenbHas pabora (CPC), B T.u.: 132 132
MOArOTOBKA K NPaKTUYECKUM 3aHATUAM 44 44
CaMOCTOATESIbHOE M3YYEHNE TEM 44 44
MOAroTOBKA K TEKYLLEMY KOHTPOIO 44 44
MpomexyToyHasa aTTectauus 3aver

5. Coaep:xanue TUCHUININHBI
5.1. Pa3znensl TUCIUTIIIMHBI U BUJIBI 3aHATUMA B Yacax

Ounas ghopma obyuenus

Ne Bcero AyauTopHble
HaumeHoBaHue pa3genoB
n/n (4acoB) 3aHATMA (Yac)
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Camocro-
Nekuyum nn3 | atenbHas
paboTa
1 Paspgen 1. OCHOBHbIE NOHATUSA, TEPMUHBI U OMpe- 20 9 9 16
OENEHNst HAHOTEXHOMOMN
9 Pasgen 2. CkaHupyioLLye 30HO0BbIE METOAbI UC- 20 9 5 16
CNeaoBaHNs 1 aTOMHOTO Au3anHa
3 Pazgen 3. Cnocobbl M3roToBNEHNS CyBMUKPOKPU- 20 9 9 16
CTaNMYECKNX 1 HAHOMOPOLLKOB
4 Pasgen 4. MonyyeHne KOMNaKTHbIX CyOMUKPOKpH- 20 9 9 16
CTanNMYeCK1X 1 HaHOMaTep1anoB
5 Pasgen 5. BnMﬂvae pa3MepoB 3epeH W rpaHuL 20 9 9 16
pa3fernos Ha CBOMCTBA HAHOMAaTEpPUasoB
Pazgen 6. MarHutHble cBoicTBa. Cynepnapa-mar-
6. | HETU3M HaHOKPUCTANNNYECKNX (heppOMarHeTUKOB 22 4 4 16
(HP)
7. | Pasgen 7. Maruuto-conpotusnenue, 'MC n KMC 22 2 4 14
Bcero 144 16 18 110
3aounas popma 0b6yuenus
No Beero AyauTopHble Camocro-
HanmeHoBaHue pasgenoB 3aHATUA (Yac) siTenbHasn
n/n (yacos)
Nekuum nmna3 pabota
1 Pazpen 1. OCHOBHbIE MOHATUSA, TEPMUHBI U 20 20
onpegeneHns HaHOTEXHOMOTUK 5
9 Paspen 2. CkaHupytoLve 30HA0BbIE METOABI 20 20
WCCNeaoBaHNS 1 aTOMHOTO An3anHa
3 Pazpgen 3. Crnocobbl 13roToBEHUs CyoMUKpo- 20 9 18
KPUCTaNIMYeCKMX 1 HAHOMOPOLLKOB
4 Pazpen 4. MNonyyeHne KoMNakTHbIX CyOMUKPO- 20 5 18
" | KpUCTannM4yeckmx N HaHoMaTepuarnos
5 Paspgen 5. BnimsHue pasmepoB 3epeH 1 rpaHu 20 18
" | pasgenoB Ha CBOWCTBA HAHOMaTepWasoB
Pazpen 6. MarnutHble cBoiicTBa. Cynepnapa-
6. | MarHeTM3M HaHOKpUCTanM4eckux eppomar- 22 2 18
HeTukoB (HP) 2
7 Pazpen 7. Marnuto-conpotusnexue, TMC u 99 9 20
KMC
Bcero 144 4 8 132
5.2. TemaTu4yecKHU MJIAH JeKIHKA
Ounas ghopma obyuenus
y Kon-Bo
n/n Tembl nekumn
yacoB
Pasgen 1. OCHOBHbIE NOHATUSA, TEPMMUHbI M ONpeAeneHNs HAHOTEXHONOTUK
1 PasmepHble adhekTbl, CBOMCTBA N30IMPOBAHHBIX HAHOYACTUL, 1 HaHONopoLwKoB. O6b- 5
€KTbl 1 MPOLLECChbl HAHO- 1 ME30TEXHOMOMMW, OCHOBHbIE KOHLIENLMM.

Pasgen 2. CkaHupyowme 30HA0BbIE METOAbI UCCNEeAOBaHWUA U aTOMHOrO AWU3anHa




n/n

TeMbl nekuumn

Kon-Bo
Yyacos

MeTogb! 1 Npubopb! ANst UCCNEAOBAHNS CTPYKTYPbl HAHOKPU-CTANMYECKIX MaTepPUasios.
MeToAb! 1 NpUOOPbI ANS UCCTIeA0BaHMS U KnaccuduKaLmm cyOMUK-POKPUCTANTINYECKIX U
HaHOMOPOLLIKOB.

Pazgen 3. Cnocobbl U3roToBneHms CyoOMUKPOKpUCTaNIMYeCKUX U HAHOMOPOLIKOB

[a3oasHble MeTObI; NNa3MOXMMUYECKMI CUHTE3; MexaHoCUHTE3. OcaxaeHue 13 Konno-
WOHbBIX PACTBOPOB; TEPMUYECKOE PA3NOXKEHUE U BOCCTAHOBIEHME. [leTOHALMOHHbIN CUH-
TE3; 3NEeKTPOB3PbIB. YNOPSAOYEHNE HECTEXMOMETPUYECKUX COEAMHEHMIA Kak METog CO-
30aHUS| HAHOCTPYKTYP.

2(2)

Pazpgen 4. Mony4yeHne KOMNAKTHbIX CYyOMUKPOKPUCTANNNYECKUX
¥ HaHOMaTepuanoB

KomnakTtupoBaHue nopowkoB u obxur. OcaxgeHne Ha noanoxky. Kpuctannusauyms
amopdHbIX cnnasoB. VIHTEHCUBHAs NnacTuyeckas gedopmaums

Pa3gen 5. BnusHue pa3mepoB 3epeH U rpaHuL, pa3genos
Ha CBOWCTBa HaHOMaTepmanos

5

Cy6Cpr|<Typa HaHOKPUCTaNJIM4ECKUX MaTepuanos. AHOManuu mexaHu4eckoro noeeae-
HUA, Tennod)msvlqecme N ANEKTPHU4ecKne CBOMCTBA. F|/|6pm,u,Hb|e HaHOKOMMO3UTbI.

2 (2

Pasnen 6. MarHuTHbIe cBoMCTBa. Cynepnapa-MarHeTu3M HaHOKpUCTaNNM4eckux eppomarHeTy-

koB (H®)

CybcTpykTypbl (pasmepbl kpuctannutos) HO ¢ onTuManbHbIMU MarHUTHOMSITKUMU W Mar-
HWTHOTBEPZAbIMM CBOVICTBAMM.

Pazgen 7. MarHuto-conpotunenue, F'MC n KMC

Mony4eHue u caoicTBa HaHOCTPYKTYp, obnaaatowmx MMC n KMC, ux npumeHeHue B Tex-
Huke. [JonupoBaHHble MaHraHuTbl lanTaxa (1 gpyrux P33) ¢ TMC n KMC.

Bcero

16 (4)

()* - 3anamus, nposooumvie 8 uHMeEPAKMUEHBIX hopmax

3aounas popma 0byuenus

n/n

TeMbl nekuumn

Kon-Bo
yacoB

Pasgen 1. OCHOBHbIE NOHATHS, TePMUHbI U onpeaeneHnsa HAHOTEXHONOMnu

PasmepHble addheKTbl, CBOCTBA M30IMPOBAHHbIX HAHOYACTML, 1 HaHONopoLwKoB. O6b-
eKTbl 1 NPOLLECChbl HAHO- 1 ME30TEXHOMOrMMW, OCHOBHbIE KOHLENLMM.

Pasgen 2. CKaHMpymmMe 30HA0BbIE METOAbLI UCCNEeA0BaHMA U aTOMHOrO An3anHa

MeTogb! 1 NpubopbI ANst UCCNEA0BAHNS CTPYKTYPbl HAHOKPU-CTANMYECKX MaTepPUasios.
MeTopb! 1 NpubOpbI ANs UCCreaoBaHUs W knaccudukaLmmn cyoMUK-poKpUCTANINYECKUX 1
HaHOMOPOLLKOB.

Pasgen 3. Cnocobbl U3roToBneHMs CyOMUKPOKPUCTaNIMYeCKUX U HAHOMOPOLIKOB

a30¢hasHble MeTOoAbI; NNAa3MOXUMIUYECKNA CUHTE3; MeXaHOCUHTE3. OcaxaeHune 13 Konno-
WOHbIX PAaCTBOPOB; TEPMMYECKOE PA3MOXEHME 1 BOCCTAHOBNEHME. [leTOHALMOHHBIN CYH-
Te3; 3NeKTPOB3PbIB. YNOPSAAOYEHNE HECTEXMOMETPUYECKUX COEOMHEHU KaK MeToq CO-
30aHUs HAHOCTPYKTYP.

Pasgen 4. I'Ionyqel-me KOMNAKTHbIX Cy6MMKp0KpMCTanJ1W-IeCKMX M HAaHOMaTepwuanoB

4

KomnakTtupoBaHue nopowkoB u obxur. OcaxgeHne Ha noanoxky. Kpuctannusauyms
amopHbIX cnnaBoB. MHTeHCUBHAs niactuyeckas degopmaums

Pasgen 5. BnusiHne paamepoB 3epeH v rpaHuL pa3faenos Ha CBOMCTBA HaHOMaTepuanos

5

CybCTpyKTypa HaHOKpUCTaNMYeCcknx MaTepuanos. AHOManU MexaHU4eckoro noBege-
HWS; TenNogu3nYeckne 1 aNeKTpu4eckme cBoMCTaa. [MbpuaHble HAHOKOMNO3MTbI.

Pasnen 6. MarHuTHble cBocTBa. Cynepnapa-MarHeTu3aM HaHOKPUCTaNNMYeCKnX
teppomarHeTmkoB (HP)
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y Kon-Bo
n/n TeMmbI nekuun
yacos
6 Cy6CTpykTypbl (pasmepsl kpuctannmto) HO ¢ ontumanbHbIMM MarHUTHOMSITKUMU 1 Mar-
HWTHOTBEPLbIMM CBOACTBAMM.
Pasgen 7. MarHuto-conpotusnenue, TMC n KMC
; MonyyeHune n cBoncTBa HaHOCTPYKTYp, obnagatowwmx MMC n KMC, nx npumeHeHue B Tex-
Huke. [JonupoBaHHble MaHraHuTbl lanTaxa (1 gpyrux P33) ¢ TMC n KMC.
Bcero 4
5.3. TeMaTHYeCKHUii TUIaH MPAKTHYECKHUX 3aHATHI
Ounas popma 06yuenus
, Kon-so
n/n TeMbI 3aHATUI
yacos
Pasgen 1. CkaHupyowme 30HA0BbIE METOAbI UCCNeAOBaHUS U aTOMHOI0 An3anHa
1 VccnenoBaHne NOBEPXHOCTM TBEPAbIX TEN METOLOM CKaHUPYHOLLEN TYHHENbHON MUKPO- 6 (4)*
cKonuu
9 ViccnepoBaHue NoBepXHOCTM TBEPAbIX TEN METOAOM aTOMHO-CUITOBON MUKPOCKOMUM B 6
HEKOHTAKTHOM pexume
Pasgen 2. Cnocobbl U3roToBneHusi CyOMUKPOKPUCTaNIMYECKUX U HAHOMOPOLIKOB
3. | ApTtedhakThl B CKaHWPYHOLLE 30HA0BON MUKPOCKOMMUM | 44
Pasgen 3. lMonyyeHne KOMNaKTHbIX CyOMUKPOKPUCTANNMYECKMX M HAHOMaTepPUanos
4. | CkaHvpyroLlas 30H40Bas nuTorpagus \ 6
Pasgen 4. BnusHue pa3mepoB 3epeH W rpaHuL pa3fenoB Ha CBOMCTBA HAHOMaTepuanos
5. | ObpaboTka 1 konnyecTBeHHbIN aHanun3 C3M n3obpaxeHum | 6
Pasgen 5. MarHuTHble cBorcTBa. CynepnapamarHeTuam heppomarHeTMKOB
(H® HaHOKpUCTaNNU4eCKUX)
6. | MeToabl MCCea0BaHMil HAHOYACTML, 1 HAHOMATEPAIIOB

Bcero 18 (8)*

()* - sanamust, nposodumvle 6 UHMEPAKMUBHBIX hopmax

3aounas popma obyuenus

. Kon-Bo
n/n TeMbl 3aHATUI
yacos
Pasgen 1. CkaHupyHroLlume 30HAOBbIE METOAbI UCCIIEA0BaHMA M aTOMHOrO AWU3anHa
1 ViccnepoBaHue NoOBEPXHOCTY TBEPABIX TEN METOAOM CKaHUPYHOLLEN TYHHENBHOWM MUKPO-
ckonuu )
9 ViccnepoBaHue noBepxHOCTU TBEPAbIX TeN METOAOM aTOMHO-CUITOBON MUKPOCKOMUM B
HEKOHTaKTHOM pexume
Pazgen 2. CnocoObl U3rotToBneHusi CyoMUKPOKPUCTANIMYECKUX U HAHOMOPOLUKOB
3. \ ApTedakTbl B CKaHUPYHOLLEN 30HA0BON MUKPOCKOMMUM
Pazgen 3. Mony4yeHue KOMNaKTHbIX CyOMUKPOKPUCTANNUYECKMX M HAHOMaTepUanos 2
4. | Ckanupytolast 30Ha0Bast uTorpacust
Pasgen 4. BnusHue pa3mepoB 3epeH 1 rpaHuL pa3aenos Ha CBOMCTBA HAaHOMaTepuanos
5. | OBpa6oTka u KommyecTBeHHbI aHanu3 C3M naoBpakeHmii 2
Paspen 5. MarHuTHble cBoncTBa. CynepnapamarHetuam cheppomarHetukoB (H® HaHo-
KPUCTaNNM4yeckmx)
6. | MeToabl UCcCrieOBaHMIl HAHOYACTHL, U HAHOMATepUarnoB 2
Bcero 8




5.4. Coaep:kanue pa3aesioB JUCHUINITTHHBI

Ne HaumeHoBaHue
CopepxaHue pasgena KomneTeHuuu
n/n pasgena
OcHoBHble NOHS- Pa3mepHble adheKTbl, CBOMCTBA M30NMPOBAHHbBIX HAHO- Ma-1nk-1
TUS, TEPMUHBI U 4acTuL, U HaHOMOPOLLKOB. OBBEKTbI 1 NPOLECCHI HAHO- 1 UO-2nk-1
1. | onpeneneHns HaHo- | ME30TEXHOSMOMMMU, OCHOBHbIE KOHLEMNLMM. UAO-3nk-1
TEXHOMOTN UA-1nks
UA-2nk-3
CkaHupytoLme 30H- | MeTogbl 1 npubopbl Ans UccnegoBaHus CTPYKTYpPbl HaHO- UA-1nk1
[0Bble MEeTOAbI UC- | KpucTannmyeckux Matepuanos. MeToabl u npubopsl Ans Na-2nk-1
2. | cnepoBaHus u “ccneaoBaHNs 1 knaccudukaumm cybMmukpokpucTanm- UAa-3nk-1
aTOMHOrO [M3anHa | YECKMX 1 HAHOMOPOLLKOB NA-1nk-3
UA-2nk-3
Cnocobbl n3rotoB- | Ma3othasHble METOAbI; NNA3MOXMMUYECKUA CUHTES; MeXa- UA-1nk1
INeHns cybMukpo- HocuHTes. OcaxaeHue U3 KonnouaHbIX pacTBOPOB; Tep- UO-2nk-1
g | KPUCTAnMU4ECKMX M | MUECKOE PasTIOKeHME v BOCCTAHOBMEHVE. [leToHaumoH- UA-3nk1
" | HAHOMOPOLLKOB HbIA CUHTES; 3NEKTPOB3PLIB. YNOPSA0UYEHNE HECTEXNO- MUA-1nk-3
METPUYECKUX COEMHEHNN KaK METOL CO3LaHUs HaHO- Na-2nk-3
CTPYKTYP.
[MonyyeHune kom- KomnakTupoBaHue nopoLwkos 1 06xur. OcaxaeHue Ha MA-1nk-1
NaKTHbIX CyOMUKPO- | nognoxky. Kpuctannusauus aMopHbIx cniasos. NHTeH- UA-2nk-1
4. | KpUCTANMNYECKUX | CMBHAs NnacTudeckas aedopmaums UA-3nk1
W HaHOMaTep1anos MUA-1nk-3
UO-2nk-3
Bnnsitne pasmepos | CybBeTpyKTypa HaHOKpUCTANMMYECKUX MaTepuarnos. AHo- MA-1nk-1
3epeH 1 rpaHuL Masiunm MEXaHUYECKOro NoBefeHNs; Tennogusnyeckmne n UAO-2nk-1
5. | pasgenos anekTpuyeckue cBoncTBa. MmbpuaHble HAHOKOMMNO3NTLI UAa-3nk-1
Ha CBOWCTBA HaHO- NO-1nk-3
MaTepuanos NO-2nk-3
MarHutHble cBoit- | CybBeTpyKTypbl (pasmepsl kpuctannutos) HO ¢ ontu- N0-1nks
ctea. Cynepnapa- | ManbHbIMW MarHUTHOMSITKUMM 1 MarHUTHOTBEPAbLIMY UD-2nk
5. | MareTu Hao- | cBoWCTBAMM WNA-3nk.1
| KpucTannmMyeckmx WB-1nks
theppomMarHeTukoB MR-2ncs
(H®)
Marnuto-conpoTtue- | lNonyyeHne u CBOMCTBA HAHOCTPYKTYP, 0bnagaroLmx NO-1nks
nenne, TMC n KMC | TMC n KMC, unx npumeHeHne B TexHuke. [JonnpoBaHHble N0-2nk1
I. MaHraHuTbl naHtaHa (1 apyrux P33) ¢ 'MC n KMC. WNA-3nk.
UO-1nks
UA-2n3
6. YueOHo-MeTOAUYECKOE 0DecTiedeHe CAMOCTOSITEILHOH PadoThI
Temamuueckutl niaH camocmosmenbHou pabomaol
PekomeHayeMble MCTOYHUKM MHCDOP-
Kon-Bo
maumu (Ne UCTOYHMKA)
n/n TemaTnka caMoCTOATeNbHOI PaboThl 4acos OCHOBHas | AIOMONHUTENb- | (MHTEpHET-pe-
0 3 (n3n.8 Hasl cypebl) (13 n.9
PML) (13 n.8 PML) PML)
1 Pa3smepHble adhdhekTbl, CBOMCTBA U305IMPO- 16 | 18 1234 123 1.8
BaHHbIX HAHOYACTUL, ¥ HAHOMOPOLLKOB
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MeTogb! n npubopbl 4ns UccnegoBaHNs

2 | CTPYKTYpbl HAHOKPUCTaNIMYECKUX MaTepua- 16 | 18 3,4,5 2,3 1-8
noB

3 Cnocobbl 13roToBNEHUS CyOMUKpOKpUCTan- 16 | 18 123 123 1-8
NNYECKNX M HAHOMOPOLLIKOB

4 MMonyyeHne KOMNaKTHbIX CyOMUKpPOKpUCTan- 16 | 18 125 12 1-8
NINYECKMX N HAHOMATEPUAIoB

5 Bnnsxue pasMepOB 3epeH v rpauL pasae- 16 | 18 1235 123 1-8
0B Ha CBOMCTBA HaHOMAaTEPKasoB
MarHuTHble cBoicTBa. CynepnapamarHeTam

6 | heppomarHeTnkoB (H® HaHOKpuCTannmye- 16 | 20 1234 123 1-8
CKMX)

7 | Maruutoconpotusnenue, TMC n KMC. 14 | 20 1245 12 1-8
Bcero 110 | 128

Y4eO0H0-MeToAHYECKHE MATEPHAJIBI AJIsl CAMOCTOATEIbHON padoThI:

1. KoBmoB A.H. «OCHOBBI HAHOTEXHOJIOTUY B TEXHUKE: yUEOHOE MOCOOME AJI CTY/I.
BbICIL. yueO. 3aBeneHuil. Jonym. YMO no ob6pazoBanuio B 00J1. aBTOMaTU3UPOBAHHOTO
MaITuHOCTPOEHUS. - 2-¢ U3, cTep. - MockBa: M3nar. nentp "Axkamemus’, 2011 r.

2. JlozoBckmii B.H. «Hanotexnomorun B snekTpoHuke. BBenenue B crenuab-

HOCTh»: yueO. mocodue / B.H. Jlo3oBckuii, C.B. JlozoBckuii. Cankt-IleTtepOypr: Jlans,

2018 r. https://e.lanbook.com/book/107288.

KypcoBas padora

[{enb KypcoBO# pabOThI — 3aKPEIUICHNE TEOPETUUECKUX MOTOKEHUHN TUCIUTLINHBI
MmyTeM pPa3pabOTKU TEXHOJOTHYECKOM CXEMBI CEIbCKOXO3SMCTBEHHOW MAaIllMHbBI, KOH-
CTPYKUHH OTAEJIBHBIX y3JI0B U PACU€Ta OCHOBHBIX TEXHOJIOTMYECKUX U KOHCTPYKTUBHBIX
napameTpoB MalluHbl. Pa3gensl, moanexaniyue pa3padboTke, YKa3bIBalOTCS B 33JJaHUU Ha
KYpPCOBOM ITPOEKT.

MeToanyeckue peKOMEHAALNH CTYIeHTY K CAaMOCTOATEJIbHOM padoTe

CamocrosiTesibHast paboTa CTYJ€HTOB, IIPEAYCMOTPEHHAsS YYEOHbIM IIJIJAHOM B
ooweMe He MeHee 50-70% o011ero KOJIMYECTBA YaCOB, COOTBETCTBYET OoJiee TITyOOKOMY
YCBOEHUIO U3y4aeMoro Kypca, GopMupyeT HaBbIKH UCCIEAOBATENbCKON pabOThl U OpH-
EHTUPYET CTYJICHTOB HA YMEHUE IPUMEHSITh TEOPETUUECKHE 3HAHUS Ha MPAKTHKE.

CamocrosTenbHas pab0Ta HOCUT CUCTEMAaTHYECKUN XapaKTep.
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Pe3ynbTaThl caMOCTOSTENBHOM PAOOTHI KOHTPOJIHMPYIOTCS TIPETOAaBaTeIeM U YIH-
TBIBAIOTCS TIPU ATTECTAIIUU CTYIeHTa (3a4eT, dk3aMeH). [Ipu 3TOM MpOBOISATCS: TECTUPO-
BaHUE, IKCIPECC-OMPOC HA CEMUHAPCKUX U MPAKTUUECKUX 3aHSITHUAX, 3aCTyIIIMBAHUE J10-
KJ1a710B, pedepaToB, MpoBEepKa MUCbMEHHBIX padOT U T.]I.

3amanus sk CaMOCTOSATEIbHOM pabOThl COCTABIISIIOTCS 0 pa3fiejiaM U TeMam, 1o
KOTOPBIM HE MPETyCMOTPEHBI ayJAUTOPHBIC 3aHATHUSA, JIMOO TpeOyeTcsl MTOMOJIHUTEIHHO
npopaboTaTh W MPOAHATM3UPOBATH pacCMaTPUBAEMBIN MpernojaBaTerIeM MmaTepual B
00beMe 3aIIaHUPOBAHHBIX YaCOB.

JI71st TIOATOTOBKH K 3aHSTHSM M BBITIOJIHCHHUSI CAMOCTOSITEIIBHON padOThI, CTY/ICH-
TaM PEKOMEHAYIOTCS Y4eOHO-METOANYECKHE U3/IaHMs, & TAKKE METOJUYECKUE MaTepH-
aJibl, BBIMYIICHHBIE KadeIpoii CBOMMU CHJIAMU U TIPEAOCTaBIIsIEMbIE CTYICHTaM BO BpeMsI
3aHATUH (IPUITOKCHHS):

e HarIsIHbIe TocoOus (IIaKaThl, repbapuii - Ha Kadeape);

® TIJIOCCapHil - CIOBaph TEPMUHOB 10 TEMATUKE JUCIUTIINHBIL,

® TE3UCHI JICKLIUH.

CamocrosiTesibHasi paboTa ¢ KHUTOM. B Haile Bpemst KHUTa CylIecTBYET B JIBYX
(dbopmMax: TpaJIUIIMOHHOMN U DJIEKTPOHHOM. B MHTEpHETE CYyIIEeCTBYIOT 1ieJible OUOIHOTEKH,
pacroJiararomme AeCITKaMU ThICSY AJIEKTPOHHBIX TEKCTOB. CeroAHs B 00111eCTBE MPeod-
JaIaeT MHEHUE, YTO TIeYaTHAsi KHUTa M €€ KOMITbIOTEPHBIM TEKCT JOTOJHSIOT IPYT ApyTa.
Ucnonn3ys 57eKTPOHHBIN BapuaHT KHUTH 3HAUYUTEIBLHO OBICTpEE MOJATOTOBUTH Ha €T0 0ase
pedepar, KOHTPOJIbHYIO padoTy, MOAOTHATH TEKCT CBOEH padOThI MO TpeOyeMblil yueo-
HBIM 3a/1anneM oObeM. [leuaTHbie KHUTH TOpa3o Jierye u yao0Hee YuTaTh.

PaboTa ¢ KHUTOM, CTYJIEHThI CTAJIKUBAIOTCS C PSAAOM ITpobiem. OiHa U3 HUX — KaKast
kHura gydiie. [{enecooOpa3Ho B mepByto ouepenb 00paTUThCA K JIMTEPAType, PeKOMEH/10-
BaHHOU npenoaaBatenem. Llenecoodpa3Ho mpounTaTh aHHOTAIMIO K KHUTE HA €€ CTpaHu-
112X, B KOTOPOM yKa3aHO, KOMY U JUJIsl KAKHX LIeJIell OHa MOXKET OBbITh MMOJIE3Ha.

Hpyras nmpobiiema — kak 3(h(HEeKTHBHO YCBOUTH MaTepuall KHUru. KauecTBo ycBoe-
HUS y4eOHOTO MaTepuaia CyleCTBEHHO 3aBUCAT OT MaHEPbl MPOYTCHUS KHUTH. MOXKHO
BBIJICIIUTH MSITh OCHOBHBIX MPUEMOB Pa0OTHI C JIUTEPATYPOM:

Utenne-mpoCcMOTp UCTIONB3YETCS JIJIs MPEABAPUTEIHHOTO 03HAKOMIICHHSI C KHUTOH,

olleHKU ee 1eHHOoCTH. OH mpeanoaraeT O3HaKOMJICHUE ¢ aHHOTAllUeH, MPEUCIOBUEM,
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OIJIaBJICHHEM, 3aKJIFOUEHHEM KHMIH, IIOMCK IO OTJIABJIEHUIO HanOoJIee BaXKHBIX MBICIIEH U
BBIBOJIOB aBTOpa MIPOU3BEICHUSI.

Br1i6opouHoe uTeHHEe TpeanoiaracT n30upaTeibHOE YTCHUE OTACIBHBIX Pa3/IeiioB
TEKCTa. DTOT METO/JI UCIIOJIb3YETCs, KaK MPaBUIIO, MOCIE MPEABAPUTEILHOIO ITPOCMOTpa
KHHUTH, TIPU €€ BTOPUYHOM UTCHUHU.

CkaHMpOBaHUE MPEACTABISCT OBICTPHIN MPOCMOTP KHHUTH C IIEJBI0 TTOWCKa (amu-
nuu, ¢akTa, OIeHKH U Jp.

YrmyOneHHoe YTeHUE IPeIIoiaracT oOpaeHe BHUMAaHHS Ha ACTaIU COICP KAHMS
TEKCTa, ero aHAIH3 U O1eHKY. CKOPOCTh MOA00HOTO BH/IAa YTEHUS COCTABIISIET OPUEHTHPO-
BO4HO 710 /-10 cTpanwui B yac. OHa MOKeT OBITh M BBIIIE, €CJIM YATATEIh YXKe 00Ia1aeT
OTIpE/ICIIEHHBIM 3HAHUEM T10 TEME KHUTH WJIH CTAThU.

VYrny6iaeHHOe YTeHHe JIMTepaTyphl IIpe/aroiaraer.

e CTpemiIcHHE K TIOHMMAHHUIO TPOYMTAHHOrOo. be3 IOHMMaHMsS CMBICIA,
MIPOYUTAHHOTO WH(OPMAITHIO €€ OUYEHBb TPYIHO 3aITIOMHHUTb.

e OOxyMbIBaHUE U3IOKEHHOW B KHUATE HH(pOopMaruu. Torga coOCTBEHHbBIE MBICIIH,
BO3HHKIIIKE B XOJIC 3HAKOMCTBA C Uy>KMMH paboTaMH, IMOCTY>KaT OCHOBHOM IS IOy YCHHUS
HOBOTO 3HAHMSL.

e MEICIEHHOE BBIICTICHUE KITIOYEBBIX CIIOB, HACH pa3npoOJeHHE COIepiKaHus
TEKCTa Ha JIOTUYeCKHue OJIOKH, COCTaBIICHHE IIIaHa MpoduTaHHoro. Ecimu cTyneHT uMeer
JIEJIO C JIMYHOW KHATOM, TO KJIFOYEBBIC CIIOBA M MBICIIA MOKHO ITOTYEPKHYTh KapaH/IaIlloM.

¢ CocraBjeHNE KOHCTIEKTa H3yUYEeHHOTO MaTepraia. Eciu cTaThs Wiy pa3aen KHUru
110 00beMy HEOOJIBIIION, TO IIEJIECO00PA3HO MPUCTYITUTh K KOHCIIEKTHPOBAHUIO, IPOYUTAB

UX MOJIHOCTHIO. B pyrux cinyuasx skenarenbHo npounTars 7-10 cTpanmui.

7. ®OHBI OLIEHOYHBIX CPEACTB
7.1. Ilepeyenb KoMNETEHIH ¢ yKa3aHMEM 3TanoB UX (POPMUPOBAHUS

B Mpoliecce 0CBOEHNs 00Pa30BaTeILHOI MPOrpaMMbl

CemecTp, AucumunnuHbl /anemeHTbl nporpaMmmbl (npaktuku, MA),
Kypc yvacTtByroLme B GOpMUPOBAHMU KOMNETEHLUM
MK-1. CnocobeH BbIOUpaTb METOAMKN NPOBEAEHUA IKCNEPUMEHTOB U UCNbITaHWIA, aHaNK-
3UpPOBaThb UX pe3ynbTarthl
UO-1nk.1. 3HaeT METOAUKMU NPOBEAEHUS IKCNEPUMEHTOB M UCMbITAHUN, METOAbI aHanu3a ux
pe3ynbTaToB

1. 1(1) HaHotexHonoruu B ATK
2. 1(1) VicnbiTaHue cenbckoXo3snCTBEHHOW TEXHUKM
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3. 4(3) | BoinonHeHue 1 3aLLuTa BblMyCKHO KBANMAUKALMOHHON paBoTh
UO-2nk-1. YMeeT BbIOMpaTbL METOAUKM NPOBEAEHUA IKCNEPUMEHTOB M UCNbITAaHWUMN, aHANU3u-
poBaTh UX pe3ynbTaThl
1. 1(2) HanotexHonorm B ATK
2. 1(2) VicnblTaHne CenbCckoX03aMCTBEHHON TEXHWKM
3. 4(3) BbInomnHeHue v 3awmTa BbiNyCKHOM KBaNU(UKaLMOHHOM paboTbl
UAO-3nk-1. Bnapeet HaBbIkaMy NPUMEHEHNSI METOAUK NPOBEAEHUSA IKCNEPUMEHTOB U UCTbI-
TaHWM, aHanuM3a ux pes3ynbLTaToB
1. 1(2) HaHotexHonoruu B AMK
2. 1(2) VcnbiTaHns MaLmH 1 060pyaoBaHNS
3. 4(3) BbinomnHeHue v 3awmTa BbiNyCKHOM KBaNU(UKaLMOHHOM paboTbl
MK-3. CnocobeH pa3pabaTbiBaTh CTpaTErnio pasBUTUA U OCYLLECTBNATL BbIOOP MaLWMH 1
obopyaoBaHUA ANA TEXHUYECKOW U TEXHONOrMYeCKON MoAepHU3aLMM NPoU3BOACTBA Cenlb-
CKOXO35IMCTBEHHOW NPOAYKLUK
WUO-1nk-3. 3HaeT COBpeMEHHbIe HanpaBneHUs pa3BUTUA CENIbCKOXO3AMCTBEHHOW TEXHUKM
1 TEXHONOrMN NPOU3BOACTBA CENIbCKOX03ANCTBEHHON NPOAYKLMK
1. 1(2) Hay4Hble 0CHOBbI 3NEKTPOTEXHOIOTUM U CBETOTEXHUKM B AlTK
2. 1(2) Jkonornyeckas 6e30nacHOCTb B arpOMHXEHEPUM
3. 1(1) HaHotexHonornn B AlNK
4, 1(2) VcnblTaHus MawuH 1 06opyaoBaHMS
5. 1(1,2,3) | MNponsBoacTBEHHAs NpaKTUKa
6. 2,4 (1) | TexHonornyeckas (MPOEKTHO-TEXHOMOMYeCKas) NpakT1ka
7. 2 (2) JKCNnyaTauMoHHas npakTuka
8. 4(3) BbInonHeHne v 3awmTa BbiNyCKHOM KBaNUUKaLMOHHOM paboTbl
UO-2nk-3. YMeeT aHanu3nMpoBaTh NpeumyLLecTBa U HeAOCTaTKN HanpaBneHna pa3BUTUs
CeNbCKOXO3IMCTBEHHOW TEXHUKU U TEXHONOMUMN U aAanTMpOBaTh HOBbIE PeLIEHUS K YCI0-
BMAM NpeanpuATUA
1. 1(2) Jkonornyeckas 6e30MacHOCTb B arpouMHXeHepum
2. 1(2) HaHotexHonorum B AMK
3. 1(2) VcnblTaHus MawuH 1 0bopyaoBaHus
4, 1(1,2,3) | MNpon3BoacTBEHHAs NPaKTMKa
5. 2,4 (1) | TexHonornyeckas (MpOEKTHO-TEXHONOrMYECKas) NpakTuka
6. 2 (2) OKCNnyaTauMoHHas npakTuka
7. 4(3) BbInonHeHe v 3awmTa BbINyCKHOM KBaNU(uKaLMOHHON paboTbl
7.2. Onucanue Moka3zaTeje 1 KpUTepUeB OLIEHUBAHUSI KOMIIETeHIIM
Kputepum oueHnBaHus
Mokasa- LUkana no TpagUUMOHHOW NATMGANNEHON cUCTEME
Tenu [o noporoBbin MoporoBbIii MpoaBWHYTLIN Bbicokun
(«Hey[oBreTBOPUTENBHO®) | (<YAOBNETBOPUTENLHOY) («XOpOLLO») («OTMNYHOY)
NO-1nk1
®parmeHTapHble 3HaHUS | 3HaeT METOOMKM NPO- | 3HAeT METOAMKM Npo- | 3HAeT MEeTOAMKM
Nno MeToaunkam nposeae- BEJEHNA aKCnepumMmeH- BEeHNA KCnepumeH- npoBeaeHna aKkcne-
HWA SKCNEPUMEHTOB U TOB U UCNbITAHUN, Me- TOB U UCNbITAHUN, Me- PUMEHTOB U UCMbl-
3HaHus UCMbITaHUM, MeToAbI TOAbI aHanu3a ux pe- TOAbI aHanusa ux pe- TaHui, MeToApbl
aHanmsa ux pe3ynbTaToB | 3ynbTaToB C Cywe- 3ynbTaToB C Hecyle- aHanusa ux pe-
CMBEHHbIMU OLWUBKaMU | CMBeHHbIMU oWubKamu 3yNbTaTOB Ha 6bI-
COKOM yposHe
OTcyTCTBME YMEHNA, YMeeT nonb3oBarthes YMeeT nonb3oBaTthes YMeeT nonb3o-
NpeJyCMOTPEHHbIX JaH- | MeTogukamu Nposefe- | MeTOAMKamu npoeede- | BaTbCs MeToau-
yMeHMﬂ HOM KOMI'IeTeHLLVIeVI HWA SKCNEPUMEHTOB U HWA SKCNEPUMEHTOB U Kamu npoBeaeHna
MUCNbITaHWWN, METObI MUCNbITaHWWN, METObI 9KCNepuMeHTOB U
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aHanuaa ux pesynbTa-
TOB C CYWECMBEHHbIMU
3ampyOHEeHUsMU.

aHanusa ux pesynbTa-
TOB C HEKOMOPbIMU 3a-
mpydHeHusMU

UCnbITaHWUR, Me-
TOObl aHanm3a mx
pesynbTaToB Ha
8bICOKOM YpOBHE

OtcyTcTBME MNK HaMW-
yne parmeHTapHbIX
HaBbIKOB, NpeayCcMOT-

BnageeT metoaykamm
NpoBeaEeHNs aKenepu-
MEHTOB W UCTIbITaHNIA,

BnageeT metoaukamm
MpoBeaEeHNs aKCnepu-
MEHTOB U UCTIbITaHNI,

Bnapeet metogu-
KaMmu NPOBeAEHMs
3KCMEPUMEHTOB U

HaBbIKM | peHHbIX 4aHHOW KOMNe- | MEeTOAbl aHanM3a ux MeTOAbl aHann3sa ux UCMbITaHNA, Me-
TEHUMen pe3ynbTaToB Ha HU3- pe3ynbTaToB C HEKO- TOAbI aHanM3a ux
KOM YpOsHe. mopbIMU 3ampyOHeHU- | Pe3ynbTaToB 8 Nosi-
Aamu Hom 0bbeme
UA-2nk-1
®parmeHTapHble 3HaHUS | 3HaAeT METOOMKM Npo- | 3HAeT METOAMKM Npo- | 3HAEeT METOAMKM
no BbIOOPY METOAVK NPO- | BEAEHUS SKCMEPUMEH- | BeEHMUS SKCNEPUMEH- | NPOBEAEHNS JKCne-
BEAEHNS AKCMEPUMEHTOB | TOB W UCMbITaHWUiA, aHa- | TOB U UCMbITAHWUIA, @Ha- | PUMEHTOB M UCTIbI-
3HaHWUA | W VCTIbITAHWIA, aHanW3M- | IN3MPOBATb WX Pe3ynb- | N3NPOBATb UX PE3yNb- | TaHWI, aHanM3npo-
poBaTh WX pesynbTatbl TaThl C CyWECmBeH- TaTbl C HECYWECMBEH- | BaTb WX PE3ynb-
HbIMU owubKamu HbIMU owubKamu TaTbl Ha 8bICOKOM
yposHe
OTcyTCTBME YMEHNA, YmeeT BbibupaTb MeTO- | YmeeT Bbibupatb MeTo- | YMeeT Bblbupathb
NPeayCMOTPEHHbIX AaH- | AWKV NPOBEAEHMUS 9KC- | UKW NMPOBELEHWS 3KC- | METOAMKN NpoBe-
HOM KOMNETEHL e NEPUMEHTOB M UCTIbITA- | NEPUMEHTOB W UCTIbITA- | AEHWUS AKCNepy-
y HWIA, aHaNWU3MPOBAaTb UX | HWW, aHANU3NPOBATb UX | MEHTOB W UCMbITa-
MeHu pesynbTaThl C Cyue- pesynbTaTbl C HEKOMO- | HWW, aHAaNU3NPO-
CMeEeHHbIMU 3ampy0- | PbIMU 3ampyOHEHUSIMU | BaTb WX Pe3ynb-
HEHUSMU. TaTbl Ha 8bICOKOM
yposHe
OtcyTcTBME MK HAMK- Bnapeet metogumkon Bnapgeert metoaumkon Bnapgeet metogu-
yne hparMeHTapHbIX NpOBeAEHUs SKCNepu- | NPOBEAEHMS 3KCNepu- | KOW NMpOBELEHNS
HaBbIKOB, NPeayCMOT- MEHTOB 1 UCTbITAHWA, | MEHTOB M UCMIbITAHWA, | SKCIEPUMEHTOB M
HaBbIKM | peHHbIX JaHHOW KOMMe- | aHanM3WpoBaTh WX Pe- | aHanM3MpOBaTb UX Pe- | UCMbITaHWA, aHanu-
TEHUMen 3ynbTaThl Ha HU3KOM 3ynbTaThl 31poBaThb WX pe-
yposHe. C HEeKOMOPLIMU 3a- 3ynbTaTbl 8 NOIHOM
mpydHeHusMU obbeme
UA-3nk-1
®parmeHTapHble 3HaHUS | 3HaeT METOOMKM NpO- | 3HAeT METOAMKM Npo- | 3HAeT METOAMKM
MO NPUMEHEHMNIO METOAWK | BEAEHWUS SKCMEPUMEH- | BeEHUS SKCNEPUMEH- | NPOBEAEHNS AKCne-
3nauns | MPOBEASHNA skcnepu- TOB U UCMbITAHWUIA, @Ha- | TOB U UCTIbITAHWI, aHa- PUMEHTOB 1 UCTIbI-
MEHTOB U1 UCMbITaHWNA, nn3a ux pesynbTaToB C | NK3a WX PE3yNnbTaToB C | TaHWiA, aHanm3a ux
aHanu3a ux pesynbTaToB | CYWECmeeHHbIMU HECYUWeCMBEHHbIMU pe3ynbTaToB Ha
owubkamu owubkamu 8bICOKOM YPOBHE
OTcyTCTBME YMEHNA, YMEET NpUMEHST Me- | YMEET NpUMEHATL Me- | YMEeEeT NpuMeHsITb
NPeayCMOTPEHHbIX AaH- | TOAWKM NPOBeaeHUs TOQVKW NPOBELEHMS MeTOAMKI NpoBe-
HOM KOMNETEHL e 9KCMEPUMEHTOB M UC- | SKCMIEPUMEHTOB U UC- | AEHMs 3KCrepu-
YMeHus MbITAHWA, aHanW3a UX | MbITaHWA, aHanU3a X | MEHTOB W UCMbITa-
pe3ynbTaToB Ha HU3- pe3ynbTaToB C HeCy- HWI, aHann3a ux
KOM YposHe. WeCmeeHHbIMU OWUb- | pe3ynbTaToB 8 Nosi-
Kamu Hom obbeme
OtcyTcTBME MM Hanm- BnapeeT HaBblkamu BnapeeT HaBbIkamu Bnapeet HaBbl-
yme hparMeHTapHbIX NPUMEHEHUA METOAMK | MPUMEHEHNS METOAUK | Kamu NPUMEHEHNS
HaBbIKOB, NPeayCMOT- NpOBeAeHUs 3KCNepu- | MPOBEAEHMWS 3KCepu- | METOAVK npoBese-
H PEHHbIX AaHHON KOMNE- | MEHTOB M UCTIbITAHWA, | MEHTOB W UCTIbITAHWA, | HUS SKCTIEPUMEH-
aBbIki TEHUMen aHanusa ux pesynbTa- | aHanuaa ux pe3ynbTa- | TOB W UCTbITaHW,
TOB Ha HU3KOM ypOBHe. | TOB 8 00CMamo4yHoOM aHanusa ux pe-
obveme 3ynbTaToOB 8 NOJI-
Hom 0bbeme
WUA-1nks
3HaHus ®parmeHTapHble 3HaHWs | 3HAEeT COBPEMEHHbIE 3HaeT coBpeMeHHble 3HaeT coBpemeH-

M0 COBPEMEHHBIM

HanpaBneHna pasBnuTuA

HanpaBneHna pas3BuTuA

Hbl€ HanpaBneHus
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HanpaBeHNsM pa3BUTUS
CEernbCKOX03ANCTBEHHOM
TEXHWKN W TEXHONOrUM
NPOV3BOACTBA CESbCKO-
XO3SCTBEHHOM NPOyK-
Lm

CENbCKOXO3SNCTBEHHOIA
TEXHUKM U TEXHONOMM
NPOM3BOACTBA CEMb-
CKOXO3ANCTBEHHON
NPOAYyKUMM ¢ cyuie-
CMBEHHbIMU owubKamu

CENbCKOXO3SNCTBEHHOM
TEXHUKM U TEXHONOMM
NPOM3BOACTBA CEMb-
CKOXO3ANCTBEHHON
NpoayKUMM ¢ Hecywe-
CMBEHHbIMU OWUbKamu

Pa3BUTMS CEMbCKO-
X038/ ICTBEHHOM
TEXHUKN U TEXHOMNO-
i

npou3BoacCTBa
CEenNbCKOXO038M-
CTBEHHOI NPOaYK-
LUK Ha 8bICOKOM
YposHE

OTcyTCTBME YMEHNA,
NPeAYyCMOTPEHHbIX AaH-
HOW KOMNETeHLWen

YMeeT 1cnonb3oBaTh
COBPEMEHHbIE Hanpas-
NEeHusi pasBUTUS Cenb-
CKOXO3ANCTBEHHON TeX-
HUKM 1 TEXHOIIOTWIA

YMeeT 1ncnonb3oBath
COBPEMEHHbIE Hanpas-
NEeHusi pasBUTUS Cenb-
CKOXO3ANCTBEHHON TeX-
HUKN 1 TEXHOIIOTWIA

YMeeT ncnonb3o-
BaTb COBPEMEHHbIE
HanpaBneHus pas-
BUTUS CENbCKOXO-
3ANCTBEHHOM TEX-

YmeHus Npou3BOACTBA Cefb- Npou3BOACTBA Cefb- HUKM 1 TEXHOMOTWA
CKOX03MCTBEHHON CKOX03MCTBEHHON npou3BoacCTBa
NPOAYKUMM Ha HUSKOM | MPOZYKLMM C Hecyuje- | CenbCKOXO03sil-
YposHe. CMBEHHbIMU OWUbKaMu | CTBEHHOW NpoayK-
Luu 8 NOHOM 06B-
eme
OtcyTcTBME MNK HAMK- Bnapeet HaBblkamu uc- | Bnapgeet HaBblkamu Uc- | BnageeT HaBbl-
yne dparMeHTapHbIX Nonb30BaHWs coBpe- Nonb30BaHWs coBpe- Kamm 1Crornb3oBa-
HaBbIKOB, NPeayCMOT- MEHHbIX HAanpaBneHUA | MEHHbIX HAMPaBMEHWUA | HUST COBPEMEHHbIX
PEHHbIX JaHHOW KoMne- PasBUTUS CENbCKOXO- PasBUTUS CEIbCKOXO- HanpaBneHu pas-
TeHUven 3ACTBEHHON TEXHUKM U | 3ANCTBEHHOW TEXHUKN 1 | BUTWSI CEMbCKOXO-
HaBbIKK TEXHOMNOrnN TEXHOMNOrnN 351ICTBEHHON Tex-v
Npou3BOACTBA Cefb- Npou3BOaACTBA Cefb- HUKM 1 TEXHOMOTWIA
CKOXO35IMCTBEHHON CKOXO35MCTBEHHON npou3BoacCTBa
NPOAYKUMM Ha HUSKOM | mpogyKLumn e docma- CerbCKoX03siA-
Ypo8He. moyHom obbeme CTBEHHOI NPOAYK-
WM 8 NOMHOM 00B-
eme
U0-2nk-3
OparmeHTapHble 3HaHUs | 3HaeT npeumyllecTBa | 3HaeT npeuMyllecTBa | 3HaeT npeumyLle-
Mo aHanM3MPOBAaHMIO 1 HEOOCTATKW HaNpaB- | 1 HEAOCTATKW HanpaB- | CTBA M HEQOCTATKM
NPeuMMyLLECTBa U HEJO- | NEHUs Pa3BUTUS CeMb- | NEHMs pasBuTUS CeMb- | HanpaBreHus pas-
CTaTKV HanpaBneHns CKOXO3SIICTBEHHOM TEX- | CKOXO3ANCTBEHHON TEX- | BUTUS CEIIbCKOXO-
Pa3BUTUS CEMNbCKOXO35M- | HUKW U TEXHOMOrNIA 1 HUKM 1 TEXHOMOMMIN 1 3A1ICTBEHHON TEX-
3HaHusa CTBEHHOW TEXHWKW M TEX- | a4anTMpOBaTb HOBblE afanTupoBaTb HOBbIE HUKM 1 TEXHOIOTWA
HOMOIMW M aganTupoBaThb | PELUEHNS K YCIOBUSIM PELLEHNS K YCIIOBMAM 1 aganTupoBaTb
HOBbIE PELLEHNS K YCNO- | MPEeanpusTUs C cywe- | NPeanpuaTus ¢ Hecy- HOBbIE PeLLEHUs] K
BMAM NpeanpuaTns CMBEHHbIMU OWUBKaMU | WeCMEeHHbIMU OWU6- | YCNoBUAM Npea-
Kamu NpUATUS Ha 8bICO-
KOM yposHe
OTcyTCTBME YMEHNA, YMeeT aHanuaupoeatb | YMeeT aHanuanposatb | YMeeT aHanuaupo-
NpeayCMOTPEHHbIX JaH- | MpenMyLLecTBa U Hedo- | NPEUMYLLECTBA U HEAO- | BaTb NPENMYLLe-
HOI1 KOMNETeHL el CTaTKu HanpaBneHus CTaTKu HanpaBneHus CTBA W HeOOoCTaTKMN
Pa3BMTUS CENbCKOXO- Pa3BMTMS CENbCKOXO- HanpaBneHus pas-
3AICTBEHHON TEXHUKM U | 3ANCTBEHHOW TEXHUKW 1 | BUTWSI CEMbCKOXO-
y TEXHOMOTMN M aganTu- | TEXHOMNOMUA 1 aganTh- | 3AUCTBEHHOM Tex-
MEHUA pOBaTb HOBbIE peLue- pOBaTb HOBLIE peLue- HUKN 1 TEXHOIOTWIA
HWS K YCNOBUAM Nped- | HWUS K yCroBuAM Npea- | M agantuposatb
NPUATUS Ha HU3KOM NPUSATUSA C HeCywe- HOBbIE PELLEHNS K
Ypo8He. CMBEHHbIMU OWubKamMu | YCroBUSM npes-
NpUATUS 8 NOSTHOM
obreme
HaBbIku OtcyTcTBME MNK HaMK- Bnapeet HaBbIkamm Bnapeet HaBbIkamm Bnapeet HaBbl-

yne dparMeHTapHbIX

aHanu3vpoBaHus npe-

aHann31poBaHus npe-

KamMu aHanmsnpo-
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HaBbIKOB, NpeayCMOT-
PEHHbIX JaHHOW KOMMe-
TeHUyen

MMyLLECTBA 1 HEeRo-
CTaTKu HanpaBneHus
PasBMTUS CENbCKOXO-
3A1ICTBEHHON TEXHUKM 1
TEXHOMNOrMM 1 agantu-
pOBaTb HOBLIE peLue-
HWS K yCroBUaM npes-
NPUATUS Ha HU3KOM
YposHe.

MMyLLECTBa 1 HEedo-
CTaTKW HanpaeneHus
Pa3sBMTMS CENbCKOXO-
31ICTBEHHON TEXHUK W
TEXHOMOTMA 1 afanTu-
pOBaTb HOBLIE peLue-
HWS K YyCNOBUAM npea-
npusTus 8 docmamoy-
Hom 0bbeme

BaHMs NpeumyLLe-
CTBa 1 HEQOCTaTKU
HanpaBneHus pas-
BUTWS CEMbCKOXO-
3ANCTBEHHOM TEX-
HUKW N TEXHONOMN
1 aganTupoBathb
HOBbIE PELUEHNS K
ycroBsusMm npeg-

NPUSTUS 8 NOSTHOM
obbeme

7.3. TunoBble KOHTPOJIbHbIE 32 IAHUSA
TecTbl 1)1 KOHTPOJIS

Bonpoc 1. Kakoif MeToa HE OTHOCUTCSL K OCHOBHBIM METO/1aM IOIYYEHUS! YTIIEPOIHbIX
HaHOTPYOOK U HAHOBOJIOKOH?

s Jlyrosoii

+ JlazepHO-TepMUICCKHIA

+» [TuponuTHyecKuii

¢ BroTexHOIOTHYEeCK Uit

Bonpoc 2. O6pa3oBanue CynepMoJICKYJIbl B CYIIPAMOJICKYISIPHON XUMHUHA MOYKHO OTIH-
caTh Kak:

¢ Penienirop + cyocrpat(br)

+¢ Penenitop + penenirop

¢ CyOcTtpat + cyoctpar(br)

¢ Perienitop + MoHOMEpBI

Bonpoc 3. Kakumu 00s13aTeIbHBIMU CBOMCTBAMU JIOJDKEH 00J1a1aTh KAHTUIICBED?
+¢ JIoJKeH TPOBOJIUTH AJIEKTPHUSCKUN TOK

+¢ JloyokeH OBITh BBITIOJHEH U3 MAarHUTHOT'O MaTepHala

++ JlomkeH OBITh BBIIOJIHEH M3 3aKAJIEHHOW CTalln

+$* OJIKEH OBITh THOKHUM C U3BECTHOM JKECTKOCTBHIO

Bonpoc 4. Kakoii 13 MUKPOCKOIIOB H300PETEH MO3)KE OCTATBHBIX ?
¢ CKaHUPYIOMNN CHIIOBOW MUKPOCKOT

+¢ CKaHUPYIOIIUN TYHHEIBHBIN MUKPOCKOIT

+¢ PacTpoBbIif MEKPOCKOIT

+¢ [IpocBeumnBaromMii SIEKTPOHHBIN MHKPOCKOIT

Bonpoc 5. ['ne 6611 1300peTéH CKaHUPYIOMIHMA CUIIOBOW MUKPOCKOT ?
¢ B Poccun, B pusuko-Texanaeckom HHCTUTYTE UM. Modde

“ B ClIIA, IBM

+* B repmanckom ¢pumane |IBM

®.

¢ B mBeiinapckom pumane IBM

Bomnpoc 6. KTo BBen B HayuHYIO JIUTEPATYPy TCPMHH HAHOMATEPHUAIIBI?
s . I'nefitep

% XK. U. Andepos

% P. deitaman
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% D. Jlpekcnep

Bonpoc 7. [Touemy pubocomy Ha3bIBaOT MOJICKYJIIPHBIM acceMOIepom?

+¢ PubocombI CTpOSIT OSJIKH, OCHOBBIBAsICh HA HHCTPYKITUSX, XPAHSIIUXCS Ha HUTKaX
PHK.

¢ Pubocombl UMEIOT pa3Mep HECKOIBKO JIECSITKOB HAHOMETPOB.

¢ PubocomMBI MOTYT CBOpAaYMBAThCS B KIIyOKH, U3MEHSST YETBEPTHUHYIO CTPYKTYPY

¢ PrubocoOb1 yMeroT peoOpa3oBIBATh MEXaHUYECKYIO SHEPTHIO B SHEPTHUIO XUMHUYEC-
CKHUX CBS3€EH.

Bonpoc 8. Eciiiu moMecTUTh TOHKUH CITOH MOTyPOBOJHUKA C ITUPOKON 3ampeInéHHON
30HOM MEXIY ABYMS IMOJYIIPOBOAHUKAMU C Y3KOH 3aIPEIIEHHON 30HOM, TO OJTYYUTCS:

 KBanrtoBas Touka

+» KBanrtoBas sima

*» KBanToBBI Oapbep

 KBanroBas urmia

Bonpoc 9. Kak Ha3sIBaeTcsl camast BRICOKAs SHEPreTHUECKask 30Ha B SHEPIeTHUECKOM
CIIEKTPE HOIYIIPOBOIHUKOB?

+¢ 30Ha MPOBOIUMOCTH

+ 3anperHas 30Ha

+» BanenTHas 30Ha

+» KBanroBas 30Ha

Bonpoc 10. Yto Takoe BE3UKYJIIbI?

+¢ CyOKJIETOYHBIC YaCTHIIBI

¢ HanopasmepHbie BUpYCHI

+* 3aMKHYTBIC OMCIOWHBIC MEMOpPaHHBIC 000JI0OUKH
+¢ BenkoBbie MONEKyIIbI, cosiepsKaiue GepMeHThI

Bonpoc 11. Kakas BennuuHa He BXOAUT B ypaBHeHue ['n66ca-Tomcona?
¢ Temnepatypa miaBieHus

¢ CB0OOTHAS TIOBEPXHOCTHASI SHEPTHSI

+» I3MeHeHne TeIIocoiepKaHus

¢ BaskocTh kpucTammTa

Bonpoc 12. Yto Takoe MOJNEKYJISIpHBINA acceMOep?

+» Menpyaiinmas yacTuiia aTomMa

¢ MosekyispHasi MaliiHa, KOTopast 3alporpaMMHUPOBaHa CTPOUTH MOJICKYJISIPHY IO
CTPYKTYpY U3 00Jiee MPOCTBIX XUMHUYIECKHUX OJIOKOB

+» CyOKJIeToYHasl yacTulia

+»» Koymonuerii ancamons [TAB

Bonpoc 13. KTo BriepBbI€ BBIIBUHYII HACIO O Pa3BUTUN HAHOTEXHOJOTUU B COBPEMEH-
HOU GopmynupoBke?

s I[1.C. Jlarutac

% D. Jlpekcnep

% P. deitaman

“ H. Bunep
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Bonpoc 14. Kak Ha3piBaeTcs 3HaMeHuTas KHura J. J[pekcnepa, mocBsAEHHAs HAHOTEX-
HOJIOTUU?

¢+ MammHbl KOHCTPYUPOBaHUS

+* MammHbl HAHOTEXHOJIOTUH

¢+ MammuHbl co31aHus

¢+ MammHbl TEeXHOJIOTHH

Bomnpoc 15. Kakoe cBOWCTBO XapaKTEPHO JJIsI MUKPOAIMYITHCHH?

¢ MUKpOSMYJIbCHH MTPO3PAYHBIEC KUIAKOCTH

** MHUKpPOAMYJILCUU UMEIOT TEMHO-CEPBIH IBET

¢ MUKpPOSMYITECHH HETPO3PAYHBIC YKUIKOCTH

% MUKpOAMYIBCHH SBIISIOTCS XOPOIIMMHU MTPOBOIHUKAMH DIICKTPHYESCTBA

Bonpoc 16. Kakas u3 HaHOCTPYKTYp SBISETCS TEPMOAMHAMUYIECKH HEYCTONINBOI?
% MUKpPOSIMYITBCHS

«* Muuesibl

¢ YruiepoaHbie HAHOTPYOKH

¢ HanocTpyKTyphI, (hOpMHPYIOIIHECS HHTEHCUBHOM TUTACTHYECKON e opManueit

Bomnpoc 17. Uto o3navaet ypapHeHue [ mo66ca-Tomcona?

+* B3auMOCBsI3b MOBEPXHOCTH O0BEKTA U €r0 00beMa

+ B3anMocBsI3b TeMIepaTyphl IUTaBJICHUS KPUCTAIUTHTA H BA3KOCTH

¢ B3auMocCBsI3b H3MEHEHHS TEIUIOCOICPKAHHS KPUCTAIIMTA U €T0 COCTaBa

¢ B3auMocBsI3b TeMITEpaTyphl IUIABJICHUS KPUCTAJUTMTA M KPUBU3HBI OTPaHUYHBAOIIEH
€T0 MMOBEPXHOCTH

Bonpoc 18. B kakoM MHKPOCKOIIE UCTIOJIb3YETCSl KAaHTUIIEBEP?
+ CKaHUPYIOIINN CHIIOBOW MUKPOCKOIT

v+ CKaHUPYIOIINH TYHHEIBHBIH MUKPOCKOIT

+¢ PacTpoBbIif MEKPOCKOIT

+¢ [IpocBeumnBaroOIIMii AJIEKTPOHHBIN MHUKPOCKOIT

Bonpoc 19. PaboTa ckaHMpYIOIIEro TYHEIbHOI0 MUKPOCKOIIa OCHOBaHa Ha:

¢ JIudpakiuu peHTTCHOBCKHX JIydei

¢ D deKxT TYHHETMPOBaHUS AIIEKTPOHOB Yepe3 TOHKUH TUIIEKTPUICCKHUHA MTPOMEXKY-
TOK MEX/1y IPOBOSILIEH MOBEPXHOCTHIO 00paslia U CBEPXOCTPOM UTIIOM

+¢ [IpocBeunBanne oOpasiia pEeHTTCHOBCKUMH JTy4aMHU

+¢ [IpocBeunBaHue 0Opa3iia MyYKOM JICKTPOHOB MIpH yCcKopsitorieM Hanpsbkenuu 200-
400 kB

Bonpoc 20. Uto He MOXKET SBIATHCS CYNPAMOJIEKYISIPHBIM aHcamOaemM?
¢ Besukyna

< Muuenna

¢ MuKposIMyJIbCust

+¢* IPaBWJIBHOTO OTBETA HET

Bonpoc 21. Ob6paimatorcs 11 B HyJIb BOJTHOBBIE ()YHKIIMU Ha TPAHUIIE KBAHTOBOH SIMBI
< Jla

“ Her

+¢ Bonpoc nocTaBneH HEKOPPEKTHO
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+ OTBET 3aBUCHUT OT IIMPHHBI KBAHTOBOH SIMBI

Bonpoc 22. [Tomernias TOHKUN IO TOJYIPOBOIHUKA C Y3KOU 3aNpeIIEHHON 30HOU
MEX]Ty IByMsI CJIOSMU MaTepuaia ¢ 0oJiee IHUPOKOH 3anpenIéHHOM 30HOH, MOTy4aloT:

 KBaHTOBYIO TOUKY

¢ KBaHTOBYyIO SIMY

¢ KBanTOBBII Gapbep

++ KBanToBy10 HIITy

Bonpoc 23. [louemy KBaHTOBBIE TOUKH Ha3bIBAIOT UCKYCCTBEHHBIMHU aTOMaMM?

+» KBaHTOBas TOUKA, KaK U aTOM, HMEET PO

++ KBaHTOBas TOUKa MOXKET BCTYIATh B XMMUYECKHE PEakIiK MOJOOHO aToMaM

++ KBanTOoBas TOuka MMeeT pa3Mephl aToMa

+¢ B KBaHTOBOI1 TOUKE IBMKCHUE OTPAHUICHO B TPEX HATPABJICHUIX U SHEPTCTUICCKUN
CIIEKTp ITOJIHOCTHIO JUCKPETHBIM, KaK B aTOME

Bomnpoc 24. Yto Takoe dysmuiepen?

% XKeneszocomepkaiias HAHOCTPYKTYpa, UCIIONIb3yeMasi B MEIUIINHE
¢ YriepoaHast HaHOTpyOKa

¢ CeMeiicTBO MmapooOpa3HBIX MOJIBIX MOJIEKYJT o0tiel hopmyier Cn
+¢ [Tnockwmit nuct rpaduTa MOHOMOJICKYJIIPHOUN TOJIIIMHBI

Bomnpoc 25. Uto Takoe KaHTHIIEBED?

+¢ KoMmbroTepHBIi 010K B CHIIOBOM MHUKPOCKOITE

¢ KoMmbrorepHas mporpaMmma 00pabOTKH JaHHBIX CKaHUPYIOIIEr0 MUKPOCKOIIA
+¢ I[Tommoskka 11t 0Opas3IoB B pacTPOBOM MHKPOCKOTIE

+¢ 30H] B CKAaHHPYIOIIIEM CHIIOBOM MHUKPOCKOIIE

Bonpoc 26. Kak BenmrunHa TYHHEIBHOTO TOKa MPU pad0Te TYHHEIIEHOTO MUKPOCKOTIA
3aBHCHUT OT PACCTOSHUS MEXJLy OCTPUEM MIJIBI M UCCIIETyEMbIM 00pasiiom?

+¢ JIuHeHO BO3pacTaeT ¢ YMEHBIIICHUEM PACCTOSHUS

+¢ JIuHeitHO yMeHbIIIaeTCsl C YMEHBIIEHUEM PACCTOSHUS

+* DKCIIOHEHIMAJILHO BO3PACTACT C YMEHBIICHHEM PACCTOSHUS

+* DKCIIOHEHIINAJIHHO YMEHBIIACTCS C YMEHBIIIEHUEM PACCTOSHHS

Bomnpoc 27. ITo nomenknatype MIOITAK dynnepen C7o o603Hauaetcs cumBosiom (Cro-
Ish) Uto 03Ha4yaroT nudpsl B KBaIPATHBIX CKOOKaxX?

¢ I'pynmy cummMerpun

+¢ JlutepaTypHbI€ CCHUIKH

¢ Tnametp QysuiepeHa B HAHOMETPax

+¢ Uncno aTOMOB B KOJIbIIAX

Bonpoc 28. CoenuneHus GpyuiepeHoB, B KOTOPBIX IPUCOETUHEHHBIC aTOMbBI, HOHBI WITH
MOJICKYJIbI HAXOSATCS CHAPYXKH YIIICPOJTHON 000JI0YKH, Ha3bIBAIOTCS:

+* DK303IpalibHBIC COCTUHCHHUS

* DHI03ApaIbHBIC COCTUHCHHS

+¢ CymnpapajibHbIe COCTUHCHHUSI

v [NapanpanbHble coeTMHEHUS

Bonpoc 29. Kakre HAaHOCTPYKTYpbl 0OHAPY>KEHbI B IIIYHI'MTOBBIX MOpoAax?
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¢ OgHOCTIOWHBIE HAHOTPYOKH
s OyepeHbl

% JIumocomer

¢ MarHuTHbIC KHUJIKOCTH

Bonpoc 30. B kakoM roagy H. @eliHMaH BBIIBUHYIT U0 O PA3BUTHH HAHOTEXHOJIOTHH?
1653
1876
% 1959
% 1985

Bonpoc 31. Kak MeHsercs Bkiiaa MexdazHoit 061actu B 00IIHEe CBOMCTBAa 00BEKTa MTPH
YMEHBIICHUH ero pa3mepa?

v [Ipu ymeHbIeHnn pa3mepa o0beKTa BKIal Mek(pazHOU 00JIaCTH B 0OIIUE CBOICTBA
00BbeKTa YMEHbBIIIACTCS

** [Ipu ymenbmeHnn pa3mepa o0beKTa BKIal Mex(a3HOH 00macTu B 00IIME CBOWCTBA
00BEKTa YBEIIMYNBACTCS

v [Ipu ymeHbIeHHH pa3Mepa 00beKTa BKIal MeK(pa3zHOU 00JIaCTH B 0OIIUE CBOICTBA
00BbeKTa MpoxXoauT yepe3 MakcuMyM 1pu 100 Hm

+¢ [Ipu ymeHnbIeHnn pasmepa o0beKTa BKIa Mek(pa3zHOW 00J1acTH B 00IIUE CBOICTBA
00BeKTa MPOXOAUT yepe3 MuHuMyM tipu 100 HM

Bonpoc 32. Yem uzBecten D. [pekcnep?

+ OcHOBaTEIIb HAHOTEXHOJIOTUH

+¢* Hamucai u3BectHyto KHUTY "MamuHbl co3ianus’”

¢ SBnsiercs Mpe3UICHTOM MEXKIYHAPOIHOTO 00IIeCTBa HAHOTEXHOJIOTHU
+¢ [TepBOOTKpHIBATEINb YIIICPOIHBIX HAHOTPYOOK

1 . UTo 03HaYaeT OTHOCSIIHAICS K CO3IaHUI0 HAHOOOBEKTOB TEPMUH
Bomnpoc 33. Y 0 Bottom
up"?

¢ Co3aHre HAHOCTPYKTYPUPOBAHHOTO CJIOSI HA TIOBEPXHOCTH 00BEKTA

¢ CTpyKTypooOpa3oBaHue, CO3JaHIEC HAHOCTPYKTYP U3 aTOMOB U MOJICKYIT

+» JlucnieprupoBaHue, yMEHBIIICHHE pa3Mepa HaHOOObEKTOB

+»» Co3aHne HAHOCTPYKTYPHUPOBAHHOTO CJIOS METOIOM CyOIMMAaIlH BEIIECTBA

Bomnpoc 34. Uto Takoe KBaHTOBas TOYKa?

¢ KBaHTOBas TOUKa MpECTABISAET COOOH HAHOOOBEKT OJHOTO MaTepraia HaXoIs-
HIMIACS HA MAaTPHUIIE U3 APYroro Marepuana

¢ DieMeHTapHas CTPYKTYpa KBAaHTOBOTO M3TyUCHUS

¢ HanopasmMepHbIii pa3pbiB B 2JICKTPOMAarHUTHOM H3JTy4CHUU

¢ KBaHT, HaXOAAMIUICS B 3JICKTPOMArHUTHOM TI0JIC

Bonpoc 35. Uto Takoe HaHOTPYOKH?

+ [IpoTspKeHHBIE CTPYKTYPBI, COCTOSIINE U3 CBEPHYTHIX I'E€KCArOHAIBHBIX CETOK C aTo-
MaMH yTJIepo/ia B y3iIax

¢ CeMeHiCTBO MapooOpa3HBIX MOJIBIX MOJIEKyT oomeil hopmyoin Cn

+ [IpoTspKeHHBIE CTPYKTYPBI U3 YTIEPOIHBIX EPETUICTEHHBIX LETei

¢ MeTtamioopraHn4eckrue BUTHIC TOJTHMMEPHI
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Bonpoc 36. KTo U3 n3BeCTHBIX HCCienOBaTeNeH He aBisieTcs Jaypeatom HobemeBckoit
npeMun?

% XK.-M. Jlen

% KU Andepon

% P. ®eitaman

** [IpaBriIbHOTO OTBETA HET

Bonpoc 37. Kakoe 13 BpICKa3bIBaHUI COOTBETCTBYET OINPENIEICHNUI0 HAHOTEXHOIOTHH,
nanHomy B HarnmonanpHOM HaHOTeXHOJOTHUYeckor nHUIMaTuBe CIIIA?

¢ HaHOTEXHOIOTUsT — 3TO TEXHOJIOTHUS CO3/IaHHS HAHOMATEPHAJIOB

+¢ HaHOTEXHOJIOTHSI — 3TO TEXHOJIOTHS OYIyIIETO

¢ CyIIHOCTh HAHOTEXHOJIOTHU B CIIOCOOHOCTH paboTaTh HA MOJICKYJIIPHOM YPOBHE,
aTOM 3a aTOMOM CO3/aBaTh OOJIBIIINE CTPYKTYPHI ¢ PYHIaMEHTAIBHO HOBOW MOJICKYJISIPHOM
OpraHu3anuen

+¢ CyTh HAHOTEXHOJIOTUHU B CO3JJaHUM HAHOMEXaHU3MOB

Bomnpoc 38. Uto takoe CVD?

¢ Ucnapenue u ocaxxiecHUe B MHEPTHOM cpefie

¢ cnapenue u ocaxxieHUe B PEaKIIMOHHOHN CpeJie C MOMYyYSHNEM HOBBIX COCTMHEHUI
+ CaMopacnpoCTpaHsFOIINICS BEICOKOTEMIICPATYPHBI CHHTE3

+* DIICKTPOHHBIN YUT HA OCHOBE KBAaHTOBOW TOYKHU

Bomnpoc 39. Kak Ha3piBasiach peub P. DeliHMaHa 0 pa3BUTHH HAHOTEXHOJOTHH ?
+*» Mamunsl co3nanus - " The enging of creation™

+» Ha nue muoro mecta - "There is Plenty of Room at the Bottom"

¢ HanoctpykTtypsl - "Nanostructures"

¢ Hanoyctpoiictsa - "Nanodevices"

Bonpoc 40. B xakux yCTpoicTBax MPUMEHSITCS MarHUTHAS )KHIKOCTb?
¢ Kuneckorsr

+¢ TpaH3uCTOPHI

¢ YerpoiicTBa cMa3Ki MarHUTHBIX JICHT

¢ JIuHAMUKH

Bonpoc 41. Yto o3Ha4aeT OTHOCSIIUICS K CO3/IaHNI0 HAHOOOBEKTOB TEPMUH ' 0P
down™?

+¢ JlucnieprupoBaHue, yMEHBIIICHUE pa3Mepa 00beKTa

¢ CTpyKTYypOoOOpa3oBaHue, CO3IaHue HAHOCTPYKTYP U3 aTOMOB U MOJICKYJT

¢ Co3anre HAHOCTPYKTYPUPOBAHHOTO CJIOS HA HUYKHEH MOBEPXHOCTH 00BEKTA

+¢ Co3lanue HaHOCTPYKTYPHPOBAHHOTO CJIOSI OCAIUTEIIBHBIMU METOIaMHU

Bonpoc 42. Kakoit u3 Poccuiickux By30B BIIepBble IPOU3BEN HAOOP CTYAEHTOB Ha CIie-
UATbHOCTh 'HAHOMATEpHAJIbI  JUIsl HHKEHEPOB?

« PXTVY um. [1.1. MennaeneeBa

¢ MoCKOBCKasi roCyTapCTBEHHAS aKaIEMHsI TOHKOH XUMHYECKON TEXHOJIOTUH HM.
M.B. JlomoHocoBa

+ Cankr-IleTepOyprckuii rocy1apCTBEHHBIH TEXHOJIOTMISCKUI HHCTUTYT

¢ Ypanbckuii ToCy1apCcTBEHHBIN YHHBEPCHUTET
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Bonpoc 43. Yto Takoe pazmepHbIii 3()(HEeKT B TEXHOIOTUH HAHOMATEPUAIIOB?

%+ lI3MeHeHune cBOCTB HAHOOOBEKTOB B 3aBUCUMOCTH OT Pa3Mepa JIEMEHTOB HX
CTPYKTYpbI

¢ V3aMeHeHune pazmepa HAHOOOBEKTOB B 3aBUCHMOCTH OT BHELTHHUX YCIIOBHIA

%+ l3MeHeHune cBOMCTB HAHOOOBEKTOB B 3aBUCIMOCTH OT BHEIITHHUX YCIOBHMA

 3meHenune pazmepa HAHOOOBEKTOB B 3aBUCHMOCTH OT COCTaBa

Bonpoc 44. Yto Takoe TUTTOCOMBI?

¢ CyOKJIETOYHBIC YaCTHIIBI

++ BenkoBbIe MOJIEKYIIBI, Co/iepsKaIue GepMeHTHI
¢ HaHopasmepHbIe BUPYCHI

¢ 3aMKHyTbIE OUCIIONHBIC MEMOpaHHBIC 000IOYKH

Bomnpoc 45. Uto Takoe MarHUTHAs! >KUIKOCTh?

¢ PacruiaBiaeHHBIIH MarHuT

¢+ B3Bech (peppOMarHUTHBIX YaCTHIL B KUIAKOCTH

+» XKuakocth, moaABEprHyTass MArHUTHOM 00pabOoTKe

¢ JKuakocTr, U3MEHSIOIIKE yASTbHBIN 00beM IPU HaMarHUYUBaHUU

Bompoc 46. Kakoe Ha3BaHHe i1 HAHOITOPOIIIKOB M HAHOMATEPHAIIOB MCIIOJIb30BaJIOCh
B CCCP naunnas ¢ 50-x romos?

¢ YabpTpaaucnepcHbie

¢ BricokomucnpecHbie

¢ Hanonucnepcubie

+» CBepXaHCIIEPCHBIC

Bomnpoc 47. Uto o3HagaeT TepMuH 'HaHO'?

+¢* Hano (mo-rpedecku Nan0s) o3HavyaeT Kapiiik

¢ Hano (mo-apeBHerepMaHcku NAN0r) o3HavaeT THOM

+¢ Hano (mo-uranbssHCKH NAN0) 03HaYaeT MAaJICHbKUH YeI0BEK
++ Hano (mo-ucmancku nanes) o3Hav4aeT MEJIKOe )KUBOTHOE

Bonpoc 48. TloueMy KBaHTOBBIC TOUKH HA3bIBAIOT UCKYCCTBEHHBIMH aTOMaMU ?

¢ KBaHTOBas TOUKa, KaKk U aTOM, UMEET S/IPO

+» KBaHTOBas TOUKA MOXET BCTYIATh B XUMUYECKUE PEAKITH MTOJJOOHO aToMaM

¢ KBaHTOBas TOuka UMEET pa3Mephbl aToMa

¢ B KBaHTOBOI1 TOUKE IBMKCHHE OTPAHUYCHO B TPEX HANIPABIICHUIX U DHEPTCTUUCCKHIA
CIIEKTpP MOJIHOCTBIO JUCKPETHBIM, KaK B aTOME

Bonpoc 49. YkaxuTe NpaBUIbHYIO IOCIEI0BATENLHOCTh BUAOB JIUTOTpaQUH B 3aBHCH-
MOCTH OT yMEHBIIIEHUS pa3Mepa MMojy4yaeMbIX JIEMEHTOB HHTerpaibHbIX cxeM (MIMC)

% Onruueckas > Y @-nmurorpadus > PeHTreHOBCKast > DICKTPOHHO-ITydeBast

¢ DnekTpoHHO-Ty4YeBas > PentrenoBckas > Y ®-nmrorpadus > Onruueckas

¢ Pentrenosckas > Y®-nmurorpadust > Onrudeckas > DJIEKTPOHHO-ITydeBast

% YO-nurorpadus > Ontudeckas > DINEKTPOHHO-TTyueBasi > PeHTreHoBCcKas

Bomnpoc 50. Urto Takoe mpekypcop?

¢ Anmapar A1 OJYUYCHHUS HAHOYACTHII
+¢ JIrob0e MCX0THOE BEIIECTBO B XUMUYECKOW PEaKIMK MOTYICHHS] HAHOYACTHII
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% HMcxoqHoe BemecTBo, KOTOPOE CTAHOBUTCS HEOOXOANMOI, CYIIECTBEHHOH 4acThIO
HPOAYKTa

% BelecTBo-KaTannu3aTop mpy MoTy4eHUH HAHOYACTHII.

Bonpocsl k 3a4eTy

1) O0mmme CBeACHUS O HAHOTCXHOJOTHSX: 4YTO IMOHMMAETCS IOJ TEPMHUHAMH
"Hanomarepuansl”, "Hanorexnonoruun'", "Hanocucremuas texuuka'. IlpuBectu npu-
MEPBL.

2) CKaHUPYIOLINI TYHHEIBHBIH MUKPOCKOII: YCTPOMCTBO, IPUHIIUI JICHCTBHS, pe-
KUMBI paOOTBHI.

3) CkaHUPYIOLINI aTOMHO-CHJIOBOH MUKPOCKOII: YCTPONUCTBO, TPUHIIUII JICHCTBHS,
CHOCOOBI MPOBEJCHHSI ATOMHO-CUIIOBON MHUKPOCKOITHH.

4) 3oua0Bas uTorpadus.

5) C yeM cBs3aHa MOBBIIICHHAS TPOYHOCTh HAHOKPUCTAIUTMYCCKIX MaTEPHAJIOB.

6) KakoBa 0COOCHHOCTD CTPYKTYPBI MEK3EPHBIX TPAHHI] HAHOKPUCTAILTUIESCKOTO
Marepuasna.

7) KakoBa 110511 HAHOKPHCTAUTMYECKOTO BEIIECTBA, MPUXOISIIETOCS HA MEkK3e-
pPEHHBIC TPAHUIIBI.

8) [IpuBenute (OpPMYIIBI, ONMKUCHIBAIONINE 3aBUCUMOCTH OOIIEH O TOBEPXHO-
CTe pazjena, 10J1ei MeK3epEeHHBIX TPAHHII, a TAK)KE TPOMHBIX CTHIKOB OT pa3MepOB KpH-
CTaJIOB.

9) KakoBbI TepMOIMHAMHYECKUE OCOOCHHOCTH HAHOCTPYKTYP.

10) Kak MOKHO paccuuTarh 3JIEKTPOCOPOTHBIICHUE HAHOMATEPHAJIOB.

11) Onpenenure 0cOOEHHOCTH HAHO(PEPPOMATrHETHKOB.

12) Yem 3ameHsieTcst peppOMarHeTH3M MIPH MePeX0/ie K HAHOMETPOBBIM pa3Mepam.

13) OnpenenuTe MOHATHE CyNepIIapaMarHeTH3M.

14) TepeuyrcauTe TUIBI HAHOTIOPUCTHIX MATEPHAJIOB.

15) Yem xapakTepu3yeTcs IOPUCTOCTD.

16) Uto Takoe IEONMUTHI U TJI¢ OHHU TPUMEHSFOTCSI.

17) [laiite onpenencHre aMOPPHOTO COCTOSHUS TBEPAOTO TEJa.

18) Yro Takoe OJU3KHI U JAILHUN TOPSIOK B TBEPIOM TeElIE.

19) Ha3oBuTe OCHOBHOE OTJIMYHUE MOHATHI «aMOP(PHOE COCTOSHUE» U «CTEKJIIO-

00pa3HOE COCTOSTHUE.
- 24 -



20) Ha3zoBuTe OCHOBHBIE CIIOCOOBI MOTYYCHUST aMOP(HBIX CIUIABOB.

21) B uem 3akitoyaeTcss OCHOBHOE OTJIMYUE 30HHON CTPYKTYphl aMOp(HOTO 10-
JYTPOBOJHUKA OT €ro KPUCTAIIMYECKOTO aHaJIoTa.

22) Uro Takoe QysuiepeH.

23) Uro Takoe (yraepuTHL.

24) Yto Takoe HAHOKOMIIA3UITMOHHBI HAaHOMAaTEpHaJl.

25) B 4ueM 3aknroyaeTcs OTINYME METAIINYSCKOTO HAHOKOMIIO3UTA OT IMOJINMCP-

HOTO.

26) Kakue cymecTByIOT THITHI HAHOKOMITO3UTOB.

27) Kak u3MEHSIFOTCSI MAarHUTHBIC CBOMCTBA MTOJIMMEPHBIX KOMITO3UTOB.

28) [IpuBenute mpuMepbl (HOPMUPOBAHUS METALIONOIMMEPHBIX HAHOKOMITO3HU-
TOB.

29) B kakux ycinoBusx GOpMHPYIOTCS HAHOKPHCTAILTUYCCKUE TUICHKH.

30) Onpenenure poiib SHEPTHH OCAKIACMBIX HOHOB B HOHHO-TIJIA3MEHHBIX METO-
nax.

31) HazoBuTe MexaHU3MBI yIpaBiIeHUS (OPMHPOBAHUEM HAHOKPUCTATUTMICCKHX
ITOKPBITUH.

32) Yto Takoe HAaHOKOMITO3UTHBIC TIOKPBITHSL.

33) Kakue cymecTByIOT rpyIiibl HAHOKOMITO3UTHBIX MIOKPBITHI U KaK OHH KJIacCH-
bUIUpyrOTCS.

34) C yeMm cBsI3aHO TMOBBINIEHUE TBEPIOCTH B HAHOKOMITO3UTHBIX TTOKPBITHSX.

35) Kak BimsieT cTpyKTypa MOKPBITHI Ha TEPMUUECKUE CBOHCTBA.

36) Uto coboii mpecTaBasSeT aHTUKOPPO3HMOHHBIHM MPUIIOBEPXHOCTHBIA HAHOCION
KOHCTPYKIIMOHHOT'O MaTepHarna.

37)Uro coboii mpeacTaBiseT TEPMOOAPhEPHBINA MPHUITOBEPXHOCTHBIN HAHOCIIOM
KOHCTPYKIIMOHHOTO MaTepHarna.

38) B ueM cOCTOMT TEXHOJIOTHS M3TOTOBJICHUS HAHO(DIIOWIHOTO YHIIA U T/Ie OH
MIPUMEHSIETCH.

39) Uro Takoe OMOYUI U T]Ie OH IPUMEHSICTCS.

40) Kak moty4aroT CBEpXTOHKHE METAJUTMIECKUE U YIIIEPOIHbIC (DOJIBTHU U T/Ie OHH

IIPUMCHAKOTCA.
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41) Ha3oBUTE OCHOBHBIC HANIPABJICHUS IPUMEHEHUSI HAHOKPUCTAIUTMYECKUX MaTe-
pHAJIOB B IPOMBIIIJIEHHOCTH.

42) ITpuBeanTe MpuMepbl IPUMEHEHHSI HAHOCTPYKTYP B MPHUOOPOCTPOCHUH.

43) HazoBuTe 0COOCHHOCTH MPUMEHEHHSI HAHOPA3MEPHBIX CTPYKTYD, CO3TaHHBIX
C MOMOILIBIO ITYYKOB 3aPsKEHHBIX YACTHULL.

44) HazoBuTe BO3MOXXHOCTH NPUMEHEHHUS YIICPOIHBIX HaHOTpyOok. IlpuBe-

JUTE MPUMEPHI MPUMEHEHHUSI HAHOCTPYKTYP B OMOTEXHOJIOTHH.

7.4. MeTOoauKA OlICHUBAHUSA 3HAHUI, YMEHM i, HABBIKOB

OrieHKa 3HaHWW, YMEHUW U HABBIKOB M (HMJIH) OIBITA JCATCIIEHOCTH, XapaKTepu3y-
IOIIMX ATaIbl (POPMHUPOBAHUS KOMIIETEHIIUH 110 JUCIUTIMHE MTPOBOIATCS B (popMe TeKy-
IIIETO KOHTPOJIS U TIPOMEKYTOYHOM aTTeCTaIuu. TeKyIuii KOHTPOJIb TPOBOIUTCS B TE-
YEHHE CEMECTpa C IENIBbIO ONPEICIICHHUS YPOBHS YCBOCHHS 00yJaroIUMUCS 3HaHHUH, Pop-
MHUPOBAaHHUS YMEHUH M HaBBIKOB, CBOEBPEMEHHOTO BBISBIICHHS IPEIOaBaTesIieM HEJ0-
CTaTKOB B TOJITOTOBKE OOYYAIONTMXCSI M IPUHATHS HEOOXOANUMBIX €p IO €€ KOPPEKTH-
POBKE, a Tak)Ke JIJI1 COBEPIICHCTBOBAHUS METOJUKHA OOyYECHHS, OpraHU3allui yueOHOH
pabOTHI ¥ OKa3aHUS WHIWBHIYATbHOW MTOMOIIH 00YYaIOIIMHUCH.

KpuTtepun oneHKH 3HAHMI CTYI€HTOB NP MPOBEAEHHH TECTUPOBAHUSA

OueHka «OTJMYHO» BBICTABIISICTCS MPH YCJIOBUH MPABUILHOTO OTBETA CTYJEHTA
He MeHee ueM 85% TecTOBBIX 3aJaHUN.

OueHka «XO0pOII0» BBICTABIISICTCS MPH YCIOBUHU MPABHIIBHOTO OTBETA CTYIEHTA
He MeHee ueM /0% TecTOBBIX 3aJaHUN.

OneHka «yq0BJEeTBOPUTEIbHO» BBHICTABISCTCS MPU YCIOBUU MPABUIBLHOTO OT-
BeTa cTyJieHTa He MeHee yeM 50% TecTOBBIX 3aJIaHHi.

O1eHKa «HEY/I0BJIETBOPHUTEIbHO» BHICTABIISICTCS ITPH YCIIOBUH TPABUILHOTO OT-
BeTa cTyieHTa MeHee YeM 50% TecTOBBIX 3alaHHM.

Kpurtepuu onieHKn 0TBETOB Ha 3a4eTe

«3a4TeHo» - COOTBETCTBYET OTBETY CTYJICHTA Ha OIICHKH OTJIMYHO, XOPOIIIO H YJI0-
BJICTBOPUTEIIHHO.

«He3a4TeH0» — COOTBETCTBYET OTBETY CTYACHTA Ha HEYJOBJICTBOPHTEIHHYIO

OIICHKY.
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8. IlepeyeHb OCHOBHOM M JONMOJHUTEJBHON YUeOHOI JTUTEpPATYPHI,
He00X0IUMOii 1JIs 0CBOEHUSI T CUHIJIMHBI
a) OcHoenas 1umepamypa:
1. HoBukoB M. A. «CelbCKOXO03IMCTBEHHBIE MAIIIMHBI: TEXHOJIOTHYECKHE PACUEThI
B IpuUMepax U 3agadax»: yueoHoe nocoodue / CIIO.: [Tpocnext Hayku, 2011.
2. Tpydusak E.B. «CoBpemenHnbie 3epHOyOOpouHbIe KoMOaitHb. / E.B. Tpydmsk,
E.N. Tpy6unun. CII0.: Jlans, 2017. http://e.lanbook.com/book/91281.

3. Xamanckuii B. M. «Cenbckoxo3giicTBeHHbIE MamuHbD. - Mocksa: "KomocC",
2004. (YueOHuKkH U y4e0. MocoOusl U CTY/I. BBICII. y4e0. 3aBEeICHUIA. ).

4. MuxcannoB b. N. «Cenbckoxo3siicTBEHHbIE MaIIMHBL. Teopus U pacyeT pado-
YUX OPraHOB CEJIBCKOXO3SIMCTBEHHBIX MAIIUH». YyueOHOE MOCOOUEe ISl CTY/I. BBICIIUX
y4eOHBIX 3aBEJICHUI M0 arpOWHKEHEPHBIM criell., Jonyil. Muncensxo3 P®. - Maxau-
kana:. JlarAY, 2015.

0) /lononnumensnas tumepamypa.

1. MakcumoB U.U. «lIpakTukym 1o cenbckoxo3siicTBeHHbIM MamuHam». CII6.:

Jlanp, 2015. http://e.lanbook.com/book/60045.

2. Cunynosud H. A. Butsisp, [1.A. «OcHOBBI HAHOTEXHOJIOTUN 1 HAHOMAaTEpHa-
a0B». yue0. moc. / [1.A. Buta3p, H.A. CeuaynoBud. - Munck: B, mik., 2010.

3. ®enopenko B.®. wu ap. «mxenepusie HaHoTexHOJIOTHH B ATIK»/ MCX P®,
®I'HY "Pocundopmarporex”. M.: ®I'HY "Pocundopmarporex”, 2009.

4. ®enopenko B.dD. «HaHOTEXHOJIOIMM U HAHOMATEPHUAJIBI B arpONPOMBILIIIEHHOM
komiuiekce»/ B. @. denopenko; MCX PO, ®I'HY Pocundopmarporex. M.: ®I'HY "Po-
cundopmarpotex”, 2008.

5. Xamunos M. b., Kamuinos P. K., IlluxcaunoB b. . u ap. «TexHuka u TeXHOJIO-
THH B CEJILCKOM XO3sIIICTBE».. yueOHoe mocodue /st By30B. U.3. TexHuka u TeXHOJIOTUN

BHeceHus yaoOpenwuii / - Maxaukana: M3n-so Jlar['AY, 2013.

9. llepeuennb pecypcoB HHPOPMAITMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH
«MHTEepHET», HEOOXOAUMBIX JAJIsl OCBOCHMA IMCUMIINHBI
1. MuHuCTEpCTBO CceNbcKOro xo3siicta PO, mcx.ru
2. Elibrary. ru (PUHII)- nay4nas snexktponHas 6ubarorexa. Mocksa, 2000.

http://elibrary.ru
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http://e.lanbook.com/book/91281
http://e.lanbook.com/book/60045
http://www.mcx.ru/
http://elibrary.ru/

3. Muposas uudposas oudimoreka - https://www.wdl.org/ru/country/RU

4. Hayunas ouoaunoreka MI'Y umenn M.B. Jlomonocosa - http://nbmgu.ru

5. Poccuiickas rocypapcTBeHHas oubnmoreka - rsl.ru

6. becrutatHas snekTpoHHas 6ubnuoTeKa - EnrHoe okHO TocTyma K oOpa3oBa-

TeIBHBIM pecypcaM - http://window.edu.ru

7. Pecypc MCX P® - Cucrema qucTaHIMOHHOTO MOHHTOPHHIA 3€MEJb CEIlb-

xo3HazHadeHus AITK (CJIM3 AIIK)- http://sdmz.gvc.ru

8. Pecypc MCX P® - ®enepanbHas ['eonndopmanronnas cucrema «Atiac 3e-

Menb cenbxo3naszHaueHus» (PI'MC A3CH)- http://atlas.msx.ru.

HaunmeHoBaHue anek-

HanmeHoBaHue opraHusauuu-sna-

. MpuHap- .
TPOHHO-OMONMOTEYHOI Agnpec caita Aenbla, PeKBM3UTbI JOTOBOPa Ha 1C-
NEeXHOCTb
cuctembl (36C) nonb30BaHue
S;;gﬁgtfﬁ;g:?g;:gf::aﬂ 000 «W3patenbetso JlaHb» CaHkT-[Me-
Nk (<VHXEHEDHbIE CTOPOHHASA | http://e.lanbook.com | TepBypr dorosop Ne 115 ot 17.03.2020
r.c¢ 15.04.2020 r. po 14.04.2021 r.
Hayku» W «/HopmaTHKa»)
Hoctyn K konnekuuv «Eagu-
Hasl MIpOheCCHOHanbHas 000 «W3patenbetso JlaHb» CaHkT-[Me-
6asa ans arpapHbix By30B | repbypr florosop Ne 80/22 ot
;l;l:ﬂilTsﬂzﬁLzz ﬂ::::- aEC CTOpPOHHSS | http://e.lanbook.com 22.03.2022 1. ¢ 15.04.2022 1. 30
' 15.04.2023 .
XEHEPHO-TEXHNYECKME
HayKm
ONEKTPOHHO-6MbNNoTeYHas
cuctema «M3natenbcTeo 000 «W3patenbetso JlaHb» CaHkT-[le-
NaHb». «OKOHOMMKA 1 Me- | CTOpPOHHAS | http://e.lanbook.com | TepBypr dorosop Ne 47 ot 20.01.2020
HeKMEHT- M13gaTenscTBO ¢ 01.02.2020 r. go 01.02.2021 r.
[awkos n K»
000 «[lMonnpep cnpaBoyHuku» Corna-
Polpred.com CTOPOHHSIS http:/polpred.com | wexue o1 05.12.2017r. bes orpaHnye-
HWS BPEMEHM.
ONEKTPOHHO-6MbNMoTeYHas 000 «W3naTenbetso JlaHb» CaHkT-[le-
cuctema «/13gatensCcTeo CTOPOHHAS | http://e.lanbook.com | Tep6ypr Jorosop ot 09.07.2013 r.
NaHb» (KypHanbl) Be3 orpaHuyeHns BpeMeHM
, o 000 «Hpait» [Jorosop Ne 35 ot
OBC «Opant» CTOPOHHSAS http.(/)/mﬁjlbllo- 12.12.2017 r. k pasgeny «flereHaapHble
- KHUr» Be3 orpaHnYeHnst BpeMeHM
http:/www.biblio- 00O «3nekTpoHHOE 13aaTeNnbCTBO
OBC «tOpawt» CMNO CTOPOHHSS ' : tOpainT» [Jorosop Ne 195 o7 16.12.2021 r

online.ru/

C 18.02.2022 no 17.02.2023 .

10. MeToauyeckue ykazaHus JJisi 00y4al0IIUXCHA 110 OCBOEHHUIO M CIUNIMHBI

Wzyuenne qucrumuinibl «HaHoTexHonorum B AMNK» ocyimecTBisiercs ¢ HCMoIb30Ba-

CTOSITEJIbHOM pabOThl BO BHEAYJUTOPHON 0OCTaHOBKE.
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PexoMeHIaMM MO MOATOTOBKE K JEKIUOHHBIM 3aHATHAM (TeopeTHYeCKHUid
Kypc). Jlekuus sBiisercs Beaymiel GopMoii yaeOHbIX 3aHATHH. JIeKIus mpeIHa3HaueHa
JUISL W3JI0°KEHUST TIPEINOJAaBaTEIeM CUCTEMATU3UPOBAHHBIX OCHOB HAy4YHBIX 3HAHUU IO
JTUCIUIUIMHE, aHATTMTUYECKON MHGOPMAIIMN O AUCKYCCHOHHBIX MPOOJieMaX, COCTOSHUU
Y NIEPCIIEKTUBAX MOBBIIICHUS KaueCcTBa MUIIEBBIX MPOAYKTOB. Ha jiekuunu, kak mpaBuio,
MOJHUMAIOTCS HAaNOOJIEe CI0XKHBIE, Y3JIOBbIE BOMPOCH! YUeOHON JUCIUTUIUHBI.

MakcumanbHblii 3QPEKT AeKIUs 1aeT TOT1a, KOrjaa CTyASHT 3apaHee TOTOBUTCS K
JIEKIIMOHHOMY 3aHSTUIO: 3HAKOMUTCS € MPOOIEeMaMHU JICKIUK TI0 YU€OHHUKY WJIU IO MPOo-
rpaMMe TUCIUTUTAHEL. PeKoMeHyeTcst mpocMaTpuBaTh 3alUCH TTPEABIYIIETo yIeOHOTO
3aHATHS, UICXOS U3 JOTUYECKOTO €AMHCTBA TEM YUEOHOU TUCHIHUIIITUHBIL.

B xoze nexuuu CTyJIeHTy 1eaecoo0pasHo:

CtpeMuThCs HE K JOCIOBHOM 3alIMCH U3JIaraeMoro npernojaBaTeieM yueOHoro ma-
Tepuala, a K OCMBICICHUIO YCIBIIIIAHHOTO U 3alIUCH CBOMMHU CJIOBAMU OCHOBHBIX (DaKTOB,
MBICTIEH JIEKTOPA; BIPaOATHIBATh HABBIKM T€3UCHOTO M3JIOKEHUS U HAMMCAHUS y4eOHOTO
Marepualia, BECTH 3allUCH «CBOMMH CIIOBAMHU», BMECTE C TEM, HE JOMYCKasl UCKAKECHHS
WJIY TIOJIMEHBI CMBICJIa HAYYHBIX BhIpakeHUN. OnpenesieHnsi, Ha KOTopble oOpaniaeT BHU-
MaHUe TMpenoaaBaTelib Ju00 CIoBaMH, JIMOO MHTOHAIIMEH, ClEyeT 3aluCchiBaTh YETKO,
nocioBHO. Kak npaBuio, Takue onpeiesieHns Npeno1aBaTeab NOBTOPSIET HECKOIBKO pa3
WJIA JTa€T MO/ 3aMUCh.

1. OcTaBnaTh B TETpaau JUIsl KOHCIEKTA JICKIMU IIMPOKUE TOJIs, OO0 BECTH
3alUCy Ha OJHOM CTpaHMIle. DTO HYKHO JJIS TOTO, UTOOBI B JAJIbHEHIIIEM MOKHO OBLIO
Obl BHOCHTH HEOOXOJMMBIC [IOMOJHEHUS B COJACpP)KAHUE JIEKIMU U3 Pa3IUYHbIX
HMCTOYHHUKOB. MOHOTpaduil, yueOHbIX TOCOOUH, IEPUOTUKH U JIP.

2. Tlucate Ha3BaHHWE TEMbl, y4eOHBIC BOIMPOCHI JICKIIMM HAa HOBOW CTpaHUIIC
TeTpaau, YTOObI JIETKO MOXKHO OBLIIO HAMTH HEOOXO0IUMBbIE YUEOHBIN MaTepHUall.

3. HaumHaTh KaXAyr0 HOBYIO MbIC/Ib, HOBBIM (PparMEeHT JIEKIIUU C KpacHOM
CTPOKH; 3aroJIOBKHM M TOJ3ar0J0BKH, BOKHEHIIIME MOJO0KEHUS, HA KOTOphIe oOpaiiaer
BHUMAaHHUE IMPENO/IaBaTelib, a TAaKXKe OINPECICHHS BBIJACIATh. OyKBaMH OOJIBIIETO
pasmepa, YepHUIIaMH IPyTOro 1BeTa, MO0 MO T4EPKUBATH.

4. HymepoBats BcTpeuatomuecs B neknuu nepeancienus mudpamu: 1, 2, 3 . . .,

i OykBaMu: a, 0, B. . . . [lepeuncnenus mydine 3anuchiBaTh CTOI0IIOM. Takas 3anmuch
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NpHUIaeT KOHCIEKTY OOJIBIIYI0 HATSAHOCTh U CIIOCOOCTBYET JyYIIEMYy 3allOMUHAHUIO
y4eOHOT0 MaTepHaia.

5. BeipaboTath ymoOHYH0O M TOHATHYIO Il ceOSl CHCTEMY COKpalleHHA |
YCIIOBHBIX 0003HAYeHUH. DTO SKOHOMHUT BpeMs, MO3BOJISIET 3alUChIBATh MaTepHall
KaXKJI0M JICKIIMU MTOYTH JOCIOBHO, JIAa€T BO3MOKHOCTh CKOHIICHTPUPOBATh BHUMaHUE Ha
COJIEp’)KaHWM  M3JaraéMoro marepuana, a He Ha MEXaHHMYeCKOM IIpolecce
KOHCIIEKTHPOBAHUSA.

[To okOHYaHMIO JIEKIIMH 11EIeCO00pa3HO JopadaThIBaTh €€ KOHCIIEKT BO BpeMs ca-
MOCTOSITEIbHON pabOTHI B TOT K€ JIEHb, B KpailHEM ciiydyae, He MO3Hee, YeM CIycTs 2-3
JIHS TIOCJIE €€ MPOCIYUIMBAaHUA. JTO BaXXHO MOTOMY, YTO €IIe He 3a0bIT y4eOHbIH MaTe-
pHUall JeKIWH, CTYJEHT HaXOAUTCS TMOJ €€ BIeYaTIeHHEeM, Kak MpaBujo, SICHO TTOMHUT
yKa3aHUs MpernoaaBaTelisi, XOPOIIo OCO3HAET, YTO €My HETIOHSITHO U3 MaTepraa JEKIIUU.

PexoMeHaanuM Mo MOAr0OTOBKE K MPAKTHYeCKUM 3aHATUAM. CTyaAeHTaM clie-
AyeT MPUHOCHUTH C OO0 PEKOMEHIOBAHHYIO MPETOJaBATEIEM JIUTEPATYPy K KOHKPET-
HoMy 3aHsaTHIO. Hambonee nenecooOpaszHasi cTparerus caMOCTOSITENBHOW IMOATOTOBKU
ctyaenta k [13 3akmrogaercss B TOM, 4TOOBI HA MIEPBOM dTarie YCBOUTH COJCPKAHNUE BCEX
BonpocoB 13, oOpaiias BHUMaHUS Ha y3JI0BbIE POOJIEMBI, BBIJICIICHHBIE ITPEToaBaTesieM
B XO7I€ JIEKITUU 100 KoHCyIbTamu K [13. /{711 3Toro Heo0xoaumMo, Kak MUHUMYM, TIPOYH-
TaTh KOHCTIEKT JIEKIINH U YYeOHUK, In00 yueOHoe mocooue. Creayronuii aTan mnoAroToBKU
3aKJII0YaeTCsl B BEIOOpE BoIpoca Jijis 6osiee TiyO0KOT0 N3YUYEHHsI C UCTIOB30BAaHUEM JI0-
MOJHUTENHHON TuTepaTypsl. [10 3TOMy BOMpPOCY CTYIEHT CTAHET IJIaBHBIM CIIEIIHATUCTOM
Ha [13. LlenHocTsb BbICcTyIUIeHUs cTyIeHTa Ha [13 Bo3pacrer, eciiu B Xo/1e paboThl HaJ JIU-
TepaTypor OH COMOCTAaBUT Pa3HbIC TOUKU 3PEHUS HA Ty UM UHYIO TTPOOJIEMY.

[Tocne uzyuenus u 06001eHnss THGOpMaMHU, KOTOPYIO COIEPKAT UCTOUHUKH U JTH-
TepaTypa, COCTaBISETCS Pa3BEPHYTHIM WM KPATKUH IJIaH BHICTYTUIEHUSI. OKOHYATEIbHBIHN
BapHaHT IJJaHa BBICTYIUICHUS B MJealie )KeJIaTeJIbHO NMETh HE TOJIBKO Ha Oymare, HO U B
roJI0Be, U3J1arasi Ha 3aHSTHH IMOATOTOBIIEHHBIN BOMPOC B CBOOOAHOM (popme, Hau3ycCTh, 4TO
MTOMOYKET JIyUIIeMy 3aKpeIJICHUI0 Y4EeOHOTO MaTepuana, CTAaHeT XOpOoIel TPEHUPOBKON
YBEPEHHOCTH B cBOMX cwiax. [Ipy HeoOX0AMMOCTH He BO3OPaHSACTCS IOATTISIBIBATE» B
TJIaH Ha JIUCTKE Oymaru, 9ToObl He OMUOUTHCS B IUdpax, TOUHEEe Tepe1aTh COACPKAHNE

IIUTAT, HE 3a0BITh KAKOW-TO BAYKHBIM CIO’KET TEMBI BBICTYTUICHHUS.
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B xone pa6otsl Ha [13 oT cTyneHTa TpeOyeTcsi MOCTOSIHHBIN CaMOKOHTPOJIh

Crny1uast periiky B X0JI€ IMCKYCCUH, BAXKHO HAYYUTHCS YBaXKaTh MHEHHE cobece/I-
HUKa, HE TepeOrBaTh €ro, JaBasi BO3MOKHOCTh IOJIHOCTBEO BBICKA3aTh CBOIO TOUKY 3PEHU.

CtyneHTaM, MPOMYCTUBIIMM 3aHITHs (HE3aBUCHUMO OT MPUYHMH), HE HMCIOIIUC
MUCBMEHHOI0 PEIIeHUs 3a/1a4 WJIM HE TIOJITOTOBUBIIIMECS K IAHHOMY MPAKTUYECKOMY 3a-
HSTHUIO, PEKOMEH/IyeTCs HE TI03KE, YeM B 2-HeJIeJIbHBINA CPOK SIBUTHCS HA KOHCYJIBTAIIIIO
K MPEenojaBaTeo U OTYUTATHCA 110 TeMe, U3ydaBluiics Ha 3aHATUU. CTYJI€HTHI, HE OT-
YUTABILIKECS [0 KaXKIOW HE MPopabOTaHHOW UMHU Ha 3aHATHSIX TEME K Havally 3a4eTHOMN
CECCHH, YIyCKalOT BO3MOKHOCTh MOJIYYUTH MOJIOKEHHBIE 0aslibl 3a paboTy B COOTBET-
CTBYIOILIEM CEMECTpE.

JoxJ1ag — 3To MyOJIMYHOE COOOIIEHHE, TPEICTABIIAIONIEE COO0OM pa3BepHYTOE U3-
JIOKEHHE Ha onpeesieHHy 0 TeMy. OH OTIMYaeTCs OT BBICTYIIEHHI O0JIbIIMM 00BbEMOM
BpemeHu — 20-25 MuHyT (BBICTYIUICHHS, KaK MpaBwmio, orpanndensl 10-12 MuHyTammu).
JlokIia TaKkKe MOCBSIIEH 0oJiee UPOKOMY KPYTy BOIIPOCOB, YEM BBICTYILIEHUE.

TunmuHas omOKa T0KIaJYMKOB B TOM, YTO OHU M3JIararoT Cojep KaHue mpoodiem
JOKJIaJa SI3bIKOM KHUTH U )KyPHAJIOB, KOTOPBIN TPYAHO BOCIIPUHUMAETCS Ha CITyX. Y CTHas
U NIUCbMEHHAs peub CTPOsTCs no-pazHomy. Hanbosnee y1o0Hast ai1st CIIyXOBOTO BOCIIPHUS-
TUS Ppaza COAEPKUT 5-9 CMBICIOBBIX €AMHUL], TPOU3HOCHMBIX Ha OJTHOM B3JI0X€E. ITO CO-
OTBETCTBYET 00bEMY ONIEPATUBHOM NMaMSTH YeJIOBEKa. B mepBble 5 cekyH A0KIIaa CI0Ba,
IIPOM3HECEHHBIE CTYACHTOM, YAECPKUBAIOTCS B IAMITH €T0 ayAUTOPHUN KaK 3BydaHue. Lle-
Jecoo0pa3Ho MOATOMY 3a 5 CeKYH]I CpOPMHUPOBATH 3aBEPIICHHYIO Qpa3y. ITo odecrneyu-
BAET €€ OCMBICIIEHUE CITYIIATENSIMU JI0 MOCTYIJIEHUS] HOBOTO 00beMa MH(pOpMAaLIHH.

Jlpyras TunuyHas ommoKa JOKJIaJYMKOB COCTOUT B TOM, YTO UM HE YJaeTcs BbIIEp-
KaTh BpeMs1, OTBEJIEHHOE Ha Jokiaa. YToObl n30exaTh 3TOI OIMOKH, HEOOXOAMMO, HaKa-
HYHE MPOYUTaTh JOKJIaJ, BBISICHUB, CKOJIBKO BPEMEHHU MOTpedyeTcst Ha ero ureHue. Jls
yA00CTBA KeNaTENIbHO MPSMO HAa CTpaHUIaX JOKJIa/1a TPOBECTU PAaCUeT BpEMEHH, OTMEYas,
CKOJIbKO OPMEHTUPOBOYHO YHIeT HA YTeHUE 2, 4 CTpaHUIl U T.1I.

3aBepiieHue padoThl HaJ JTOKJIAI0M MPEATNOIAraeT BblICICHHE B €r0 TeKCTe IJiaB-
HBIX MBICJIEH, apTyMEHTOB, ()aKTOB C TOMOIIbIO a03a1eB, MO TYEPKUBAHUEM, UCTIOIb30BA-
HUEM Pa3IMYHbIX 3HAKOB, YTOOBI CMBICIOBBIE 00Pa3bl T0KIa1a IPHOOPETH U 3PUTEIBHY IO

HaTJISTHOCTh, 00JIETYAIOIIYI0 PAOOTy C TEKCTOM B XO/I€ BBICTYTUICHUS.
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MeToauueckue peKOMEHJAIMH MO MOAT0OTOBKe K 3auery. 3yuenue nuciu-
IUTMHBI 3aBepIIaeTcs caadyeit ooyuarommmucs 3adeta. Ha 3adete onpeaensercs: KayecTBO
1 00bEM YCBOEHHBIX CTYJIeHTaMu 3HaHUil. [IoaroToBKa K 3a4eTy— Mponecc HHANBUIYaIb-
HbI. TeMm He MeHee, CYIIECTBYIOT HEKOTOphIE MPaBUIIa, 3HAHHUSI KOTOPBIX MOTYT OBITH I10-
JIC3HBI JIUTIS BCEX.

B xo/1e TOArOTOBKY K 3a4€Ty 00y4aroIUMCs T0BOJIATCS 3apaHee MOIrOTOBICHHBIC
BOIIPOCHI IO AUCHUIUIUHE. [lepedenb BompocoB At qudGepeHIIMpOBaHHOTO 3a4eTa Co-
JEP/KUTCS B TaHHOM paboyeil mporpaMMme.

B npennsepun 3adera npenojaBatesib 3a0JIarOBPEMEHHO MPOBOAUT TPYHIIOBYIO
KOHCYJIBTAIIMIO U, B Cllydae He0OXO0MMOCTH, UHIUBUyaTIbHbIC KOHCYIbTAIUK ¢ 00yYa-
romumucd. [lpu npoBeaeHun KOHCYIbTaMU 00001IaeTCs MPOMACHHBIN MaTepua, pac-
KpPBIBAETCS JIOTMKA €r0 U3Yy4YEHHUs, IPUBJICKACTCSI BHUMAHUE K BOIIPOCaM, MPEACTaBIISIO-
[IIUM HauOOJIbIIINE TPYAHOCTH JJISI BCEX WJIM OOJIBIIMHCTBA O0YyYaIOIIUXCsl, PEKOMEH Ty~
eTCs TUTepaTypa, HeoOXoaAuMas JjIsl TOATOTOBKH K 3a4ETy.

[Ipu moATrOTOBKE K 3a4eTy 00yJaromuecss BHUMATEIbHO N3yYalOT KOHCIIEKT, PeKO-
MEHJIOBaHHYIO JTUTEPATYpPy U JIeTal0T KpaTKUE 3aMUCH 0 KaKJI0My Borpocy. Takas me-
TOJMKA TI03BOJISET MOJYYUTh IPOYHBIE U CHCTEMaTU3UPOBAHHBIC 3HAHMS, HEOOXOUMBIE
Ha 3a4yeTe. 3aJ0rOM YCIICIIHOM CIadM 3adeTa sIBJISETCS chcTeMarhueckas padora Haf
y4eOHOU AUCIUTUIMHON B TeueHHe roja. HakanyHe u B mepuo/] 9K3aMEeHAIIMOHHON CECCUU
HeoOXouMa | IIeJICHaINpaBlIeHHAs ITOATOTOBKA.

HauuHaTe MOBTOpEHHE PEKOMEHTYETCS 3a MECSII-TIONITOpa 0 Havana ceccud. [loa-
TOTOBKY K 3a4eTy >KeJlaTeIbHO BECTU, UCXOs U3 TPEOOBAHUM MporpamMMbl y4eOHOM Juc-
IUIUIMHBL. DTUM JOKYMEHTOM Pa3peIieHo MoJb30BaThCS Ha YK3aMEHE.

['oTOBSICH K 3a4eTy, JyUllle BCErO COUYETaTh OBTOPEHUE MO MPUMEPHBIM KOHTPOJIb-
HBIM BOIIPOCaM C TIapaJlJIeIbHBIM ITOBTOPEHUEM T10 ITpOoTrpaMMe yIeOHOMN TUCITUTUIUHEI.

Ecnu B pacniopsbkeHnr CTYIEHTa €CTh HECKOJIBKO JIHEH Ha MOJTrOTOBKY, TO LIEJIeCO-
00pa3Ho ornpeAeUTh rpaduK MPOXOKACHUS BOITPOCOB U3 pacueTa, YTOOBI OCTAIOCH BpeMs]
Ha TIOBTOPEHHUE HAanOO0JIee TPYTHBIX.

OO6yuaronyecsi, UMEIOIINE 3aJ0KEHHOCTh WM HEUCIIPABIICHHBIE HEYIO0BJIETBO-

PUTCIIBHBIC OICHKHU 110 CCMHUHAPCKHUM 3aHATHUAM, K 3a4YCTY C OHCHKOﬁ HC OOITYCKarOTCH.
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B X0AC Caadr 3a4€Ta Yy4YUThIBACTCA HC TOJIbKO KAa4CCTBO OTBCTA, HO M TCKyHIas
YCIIEBAEMOCTDb 06yanOIH€FOC$I. BCILOMOCTB IIOCJIC CAa4YM 3a4€Ta 3aKPbIBACTCA U CAACTCA

B yU€OHYIO 4acTh (PaKyJIbTeTa.

11. NudopmanuoHHblie TEXHOJOTHH U TPOrpaMMHOe odecrnevdeHne

[Tepeuens MHGOPMALIMOHHBIX TEXHOJIOTHH, UCIOIB3YEMBIX IIPH OCYIIECTBICHUH
00pa30BaTEILHOTO MPoIlecca MO TUCITUILINHE:

- TEXHHYECKHE CPEJICTBA: KOMITbIOTEpHAs TEXHUKA U CPEACTBA CBsI3U (IepCOHAIb-
HbIC KOMITBIOTEPHI, IPOCKTOP, HHTEPAKTHBHAS JJOCKA, BUICOKAMEPhI, aKyCTHUCCKasl CH-
cTeMa U T.1I.);

-METO/bl OOYUYCHHS C HUCIOJb30BaHNEM HH(GOPMAIMOHHBIX TEXHOJIOTHH (J1eMOH-
CTpalys MyJbTUMEINHHBIX MaTEPHAJIOB H T.JI.);

-nepeveHb VIHTepHET-CEpBUCOB U 3JIEKTPOHHBIX peCcypcoB (ITOMCKOBBIE CHCTEMBI,
AJICKTPOHHAS I10YTa, MPO(ECCHOHAIbHBIC, TEMATHYCCKUE YaThl B (DOPYMBI, CHCTEMBI
ayJIio0 ¥ BHJCO KOH(PEPEHIINH, OHJIAH SHIIUKIIONCIUU U CIIPABOYHUKH; JICKTPOHHBIC
yueOHbIE U Y4COHO-METOAUUECKHE MAaTCPHAIBI).

IIporpamMmmHoe oGecrieueHue
(TMIeH3HOHHOE H CBOOOHO pacnpocTpaHsaeMoe),

HCI0JIb3yeMoe B yueOHOM mpouecce

Microsoft Windows 10 PRO OnepaunoHHas cuctema

Microsoft Office (BkroyaeT B cebs [aKeT OdUCHBIX MDOTpaMM

Word, Excel, Power Point)

Visual Studio CrapToBas nnowjagka Ans Hanucaxus, 0Tnaaku 1 cbopku Koaa
Komnac 3D Cuctema TpexmMepHOro NPOEKTMPOBaHMS

Adobe Reader [Mporpamma Ans YTeHns u peaaktupoBaHns PDF 0OKYMEHTOB
Adobe In Design [Mporpamma komnbtoTepHom BepcTku (DTP)

Angekc bpaysep Bpaysep

7-Zip Apxvsatop

Kaspersky Free Antivirus AHTUBMPYC

CnpaBounast mpaBoBast cuctema Koncysbrant [Lmroc. http://www.consultant.ru

-33-


http://www.consultant.ru/

12. Onucanue MaTepUAJIbLHO-TEXHUYECKOH 0a3bl HEOOX0AUMOIT ISl
OCyIIeCTBJIEHHsI 00Pa30BaTEILHOIO Mpolecca
CranaapTHO-000pyJOBAHHBIE JEKIITMOHHBIC ay IUTOPUH, VISl IPOBEICHUSI JICKIIUM.
Jl1s1 mpoBeieHM S 3aHATHI HUCTIONb3YIOTCS JICKIIMOHHAS Ay IUTOPHS U MPaKTUKyM. Komib-
IOTEPHBIN KJ1acc, JabopaTopHoe 000py0BaHKeE, TIAKAThI IO pa3jaesiaM JUCIUILUINH, KOH-

TPOJIMPYIOIIAask KOMIIbIOTEPHAs TECTOBAS IIPOTpaMma

13. OcobeHHOCTH peain3auuy JUCHHIJIMHBI 1J151 HHBAJIUIO0B U JIMII €
OrPAaHUYEeHHBIMYU BO3MOKHOCTSIMH 310POBbSI

OOyuaromuMcsi ¢ OTPAaHNYCHHBIMU BO3MOKHOCTSIMH 3I0POBBS MPEIOCTABIISIOTCS
CHeIMalbHbIC YICOHUKH U yueOHbIe TIOCOOHs, WHas yueOHast TUTepaTypa, mpeaocTaBe-
HUE YCIIYT accHCTeHTa (IOMOIIHHMKA), OKa3bIBAIOIIECTO OOYYAIONIMMCS HEOOXOIUMYIO
TEXHUYECKYIO TOMOIIIb.

a) U1 CJ1a00BHISIIIUX

- Ha 3a4€Te MPUCYTCTBYET aCCUCTEHT, OKa3BIBAIOIITUH CTYACHTY HEOOXOIUMYIO TTO0-
MOIIb C YYETOM MHIMBUAYAIbHBIX 0COOCHHOCTEH (OH ITOMOTAaET 3aHATh padoyuee MeCTo,
MePEABUTATHCS, TPOYNTATh U OQOPMHUTH 3a/JlaHUE, B TOM YHCJIE, 3alUCHIBAs MO TUK-
TOBKY);

- 3a7laHus ISl BBIMIOJTHEHUS, a TaKXK€ MHCTPYKIUS O TOPANIKE MPOBEIEHUS 3a-
yeTa/oK3aMeHa 3aUMThIBAIOTCS ACCUCTCHTOM,;

- IMCbMEHHBIE 33JJaHUS BBITIONHSAIOTCS Ha OyMare, HaIMKTOBBIBAIOTCSI ACCUCTEHTY;

- o0ecrieuynBaeTcss MHAMBUAYaTbHOE paBHOMEpHOE ocBemeHne He MmeHee 300
JIFOKC;

- CTY/ICHTY JIJI BBITIOJIHEHHMSI 3aIaHUS P HEOOXOIMMOCTH MPEIOCTABIISIETCS YBe-
JMYUBAIOLIEE YCTPOUCTBO.

0) IS TJIyXHX M CJ1a00CTbIIIAIIKX

- Ha 3a4eTe MPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIIUH CTYJACHTY HEOOXOIUMYIO TT0-
MOIIb ¢ YYETOM HHAWBUAYAIbHBIX OCOOCHHOCTEH (OH IIOMOTIaeT 3aHATh pabouyee MECTO,
MepEeABUTATHCS, TPOUNUTATh U OQOPMHUTH 3a/laHKUe, B TOM YHCIIE, 3alUChIBas MO TUK-
TOBKY);

- 3a4eT MPOBOJUTCS B MUCbMEHHOU QopMe;
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- oOecreurnBaeTCs HaJIMYUE 3BYKOYCHIMBAIOIIEH ammapaTypbl KOJUIEKTUBHOTO HC-
MOJIb30BaHMs, P HEOOXOIUMOCTH TOCTYIAONIMM MPEAOCTABIISIETCS 3BYKOYCHIINBAO-
11as anmnapaTypa HHANBHIYaIbHOTO TOJIh30BAHMU.

- 110 JKEJIAHHUIO CTYJICHTa 3a4eT MOKET MIPOBOIUTHCS B MUCHMEHHOM (hopMme.

B) MJIsl JIMI ¢ HAPYUIEHUSIMU ONOPHO-IBUIaTeJILHOrO anmnapara (TsKeJbIMU
HAPYIIEHUSIMH JIBUTATEJIbHBIX (PYHKIHII BEPXHUX KOHEYHOCTEH WJIH OTCYTCTBHSA
BEPXHHX KOHEYHOCTEI):

- MUCbMEHHBIC 3aaHUs BBIMOIHIIOTCS HAa KOMITBIOTEPE CO CICIMATH3HPOBAHHBIM
POrPaMMHBIM 00€CIICYCHUEM UIH HAIUKTOBBIBAIOTCS ACCHCTEHTY.

- 110 KEJIAHUIO CTYJIEHTA 3a4eT MPOBOJUTCS B YCTHOU (hopme.
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Jlono/iHeHUsl ¥ U3MEHEeHHsI B pa004yI0 POrpaMMy AUCHUIIIMHBI

Baecennbie n3menennst Ha 202_ /202 y4eOHBI# roj

YTBEPXIAIO

[IepBbIit IPOPEKTOP

M.J. Myxkaniios
« » 202 _T.

B nporpammy mucHMIUTHHBL (MOJTYJIs)
«HAHOTEXHOJOI’ M1 B AMNK»

110 HarpaBJIeHHIO MOAroTOBKH 35.04.06 «ArpouHxeHepns»

BHOCATCA CICAYIOIMNC N3MCHCHUA

HporpaMMa nmepecMoTpeHa Ha 3aCCIaHUU Ka(l)ellpbl

[IpoTtokoi Ne oT T.

3aBeayromuii kadeapoi

/ [ / /

(dbamunus, ¥Ms, OTYECTBO) (yueHoe 3BaHue) (mopnuck)

OnodOpeno

[Ipeacenarens MeTOAMUECKOW KOMHUCCHH (PaKyIbTeTa

/ [ / /

(pamunus, ums, omuecmeso) (vuenoe 3Banue) (moamuce)

« » 20_T.
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NINCT PEFTUCTPALIMA U3MEHEHWUM B PNJ,

Homepa pa3genos, Jata
[lIoOKyMeHT, B KOTOPOM Pacwudposka

n/n | rae npousBedeHbl Moanucb BBeAEHUA

OTpaXeHbl U3MEHEHUA noanucu .

M3MeHeHus M3MEHeHN
1
2
3
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