degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO
JupexTop pu3TEeX-IMIKOJIbI
3JIeKTPOHHUKH, JOTOHMKHU U
MOJICKYJISIPHOH QU3UKH

B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: HpI/I60pBI " MCTOBI UCCIICAOBAHUA HAHOCTPYKTYD U HaHOOOBEKTOB
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
HpO(l)PIJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: QJICKTPOHHKA U KBAHTOBLIC TCXHOJIOTUHN

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa HAHOMETPOJIOTUM U HAHOMAaTEPHAaJIOB

Kypc: 4
KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBbI IPOMEKYTOUHOM arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy coctaBui: C.A. 3aiines, kaua. (pu3.-MarT. HayK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl HIHOMETPOJIOrMH U HaHoMaTepuaiioB 29.05.2020



AHHOTANMA

Kypc "[Ipubopsl 1 MeTOIBI UCCIIENOBAaHUA HAHOCTPYKTYP M HAHOOOBEKTOB" MpemycMaTpuBaeT 03HAKOMIICHHE
ciymareneii ¢ mpubopamMu M METOJAaMM HMCCIIEAOBaHMS HAHOCTPYKTYp M HAaHOOOBEKTOB M HOATOTOBKA K
W3y4YCHHIO HAHOMETPOJOTMM MW BBIIIOJHEHUIO TNPAaKTHKyMa II0 CO3JAHHIO W HCCEIOBAHHIO MHUKpO- H
HAaHOCHUCTEM, a TaKK€ IIOATOTOBKA K BBIIOJHEHUI TEXHOJIOIMUECKOI0 IIPOEKTa II0 M3TOTOBIEHMIO

HaHOCTPYKTYP.

3anaum Kypca:
- IPHOOpETEHNE CITYIATEISIMU TEOPETHUECKUX 3HAHUHN B 00JaCTH HAHOIMATHOCTHKH;
- IOATOTOBKA CIylIaTesel K BBIIIOJTHEHHUIO IPAKTHYECKUX KyPCOB 110 HAHOTEXHOJIOTUSIM M HAHOAUArHOCTHKE.

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:

- 0a30BYIO TEOPHIO M YCTPOKUCTBO PACTPOBOTO SIEKTPOHHOTO MUKPOCKOTIA;

- 0a30BYIO TEOPHIO M YCTPOHUCTBO MPOCBEYHUBAIOIIETO IEKTPOHHOTO MUKPOCKOTIA;
- 0a30BYIO TEOPUIO U YCTPOKUCTBO aTOMHO-CHIIOBOTO MUKPOCKOTIA;

- 0a30BYIO TEOPHIO M YCTPOHUCTBO PEHTICHOBCKOTO TUGPAKTOMETPA;

- 0a30BYIO TEOPHIO M YCTPOKUCTBO ONTHIECKOTO IPOdUIOMETpa;

- 0a30BYIO TEOPUIO M YCTPOUCTBO JUIUIICOMETPA.

VYMeTs:

- INPUMCHSATH IIOJIYYCHHBIC TCOPCTUYCCKHUC 3HAHUA IIPHU OCBOCHUU HpI/I60pOB n MCTOIOB HAHOCHUCTEMHOM
TCXHUKH.

Bnaners:

- 0a30BOil Teopueill HaHOpPa3MEpPHBIX HCCICAOBAHHH B YaCTH PACTPOBOIM 3IEKTPOHHOW MHKPOCKOIUH,
MPOCBEUMBAIONICH JIEKTPOHHON MUKPOCKOITUH, aTOMHO-CHUJIOBOM MHKPOCKOITHH, PEHTTEHOBCKOW UG PAKIINY,
ONITUYECKOU MPOPUIOMETPUH U SIUIUTICOMETPHUH.

OcHOBHOE cofepX)aHue Kypca H3JI0KEHO B CIEAYIOMINX pa3aesax:
1. BBogHas neknus

2. PacTpoBBIii 2JIEKTPOHHBI MUKPOCKOIT

3. IIpocBeunBaromuil 3EKTPOHHBII MUKPOCKOI

4. ATOMHO-CHIIOBOM MUKPOCKOIT

5. PertrenoBckas nudpakius

6. OnTryeckasi MUKPOCKOTIHS

7. DnnuncomMeTpust

1. leau u 3apauu

eap AUCUMNIMHBI

- 0O3HAKOMJICHHE CITyIIaresieil ¢ mpudopamMu U METOIaMH UCCIICIOBaHMSI HAHOCTPYKTYP M HAHOOOBEKTOB
U TOATOTOBKA K H3YYCHHIO HAHOMETPOJIOTUM U BBIIOJHCHHUIO TPAKTUKyMa [0 CO3JaHUIO H
UCCIICOBAaHUI0O MHKpPO- M HAHOCHCTEM, a TAKKe IOATOTOBKA K BBIOJHEHUIO TEXHOJIOTUYECKOTO
MPOEKTa MO U3TOTOBJICHUIO HAHOCTPYKTYP.

3agauu AU CHUIIHHBI

- IpuoOpeTeHne CITyIaTeIIMU TEOPETUUYECKUX 3HAHUH B 001aCTH HAHOJUATHOCTHKH;

- IIOATOTOBKaA cnymaTeneﬁ K BBIIIOJHCHUIO TIIPAKTHUYECKHUX KYpPCOB II0 HAHOTCXHOJIOIUAM H
HaHOJHUArHOCTHKE.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN | I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH




YK-1 CriocobeH oCyIIecTBISTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HHPOPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyert 3aaady, BbIJIEISA 3TAIbl €€ PEelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX NIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH m1aHupoBarh U MPOBOAUTH
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
HCCIICIOBAHMSI

IIK-1.1 Bnageer  yHmameHTambHBIMU
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

[IK-1.2 Hmeer miyOokoe 3HaHME W IMOHMMaHUE O0a30BBIX
MaTeMaTHYeCKUX JUCLUILUIMH

[IK-1.7 Coocoben omeHuBarh TpeOyeMbie pecypchl
(MarepuanbHBIE ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsiiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlieHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.2 3naer o0macTh W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBaTh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-3.1 3naer npuHUMIIEI PabOTHI M JHAana3oHbl paboumx
[apaMeTpoOB MCIOIb3YEMOT0 HaAyYHOTO 000pYyI0BaHUS

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIHUTENHHOU
CIIO)KHOCTH  HCIIONb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbsrare oCBOCHHS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaThb:

- 6a30BYIO TEOPHIO U YCTPONUCTBO PACTPOBOTO IEKTPOHHOTO MUKPOCKOIIA;

- 0a30BYI0 TEOPHUIO U YCTPOICTBO MPOCBEYMBAIOILETO IEKTPOHHOTO MUKPOCKOIIA;
- 6a30BYIO TEOPHIO U YCTPONWCTBO AaTOMHO-CHIIOBOI'O MUKPOCKOTIA;

- 0a30BYI0 TEOPUIO U YCTPOHCTBO PEHTTEHOBCKOTO TU(PAKTOMETPA;

- 6a30BYIO TEOPHIO U YCTPOWCTBO ONTHYECKOTO MPODUIOMETPA;

- 0a30BYI0 TEOPHUIO U YCTPOICTBO ILTUIICOMETPA.

YMETB:

- HNPUMCHATHL HOJYUCHHBIC TCOPCTUUCCKUC

HAHOCHUCTEMHOM TEXHHKH.
BJIAJIETh:

3HAaHUA 1OpU OCBOCHUU HpI/I60pOB n MCTOAOB

- 06a30Boi1 Teopuell HAaHOPAa3MEPHBIX HCCIEIOBAHUN B YACTH PACTPOBON 3JIEKTPOHHOW MHUKPOCKOIHH,
[IPOCBEYUBAIOIIEH 3JIEKTPOHHONM MHKPOCKOIIMM, ATOMHO-CHJIOBOM MHKPOCKOIIMM, PEHTTEHOBCKOU
TU(PPpaKkLny, ONTHYECKON NPOPUIOMETPUHN U SITUIICOMETPHH.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJCHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4eOHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekium | Cemunapsr | JlaGopar. paboTh

pabora

1 BBopgnas mexius 4 10

2 PacTpoBslii 25IEKTPOHHBINA MUKPOCKOIT 4 10

3 IIpocseunBarommi NIEKTPOHHBIN 4 10

MUKPOCKOII




4 ATOMHO-CHIIOBOM MHUKPOCKOTI 4 10
5 PentrenoBckas audpakius 4 10
6 OnTHdeckass MUKPOCKOITHUS 4 8
7 DrcomMeTpus 6 2
Uroro wacos 30 60
[loaroroska k sK3aMeHy 0 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue IUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 7 (OceHHwmii)
1. BBonHas nexuus

[TonsiTe HaHOpa3MEepHBIX 00BEKTOB. BHpl HaHOpa3MepHBIX 0OBEKTOB (KOMITIO3UTHBIE MaTepUalIbl,
HAHOIIOPOILKH, MEMCBI, JJIEKTPOHHBIC KOMIIOHEHTHI). BUBI 1 METOIBI TUATHOCTHKH.

2. PacTpoBBIii 2JIEKTPOHHBIN MUKPOCKOIT

@U3UYECKUE OCHOBBI PACTPOBOM 3JIEKTPOHHOM MHUKPOCKOIHWH. BTOpHUYHAsl 3JIEKTPOHHAsI AMUCCHS.
HctuaHO BTOpMYHBIE HMEKTpOHBL. OTpaskeHHBIE 3J1eKTpOHBbI. KoHTpacT m300paxeHHi pacTpoBOH
3IEKTPOHHOW MUKPOCKOIIMH.

VYerpoiictBo u paboTa pacTpOBOTO JIEKTPOHHOTO MHUKpoOckoma. Oofmiee ycTpoiicTBO MHKPOCKOIIA.
HcTtounuk snekTpoHOB. OnekTpoHHass onThka. CKaHMpPOBAaHWE HJIEKTPOHHBIM 30HIOM. JleTekrop
HUCTUHHO BTOPUYHBIX JIEKTPOHOB. J[€TEKTOp OTpa)KEHHBIX IEKTPOHOB. JleTEKTOpPhl PEHTTEHOBCKOIO
U3IYyYCHHS. JEKTPOHOB. THPOPMATHBHOCTH OTPaKEHHBIX 3JICKTPOHOB.

[Ipuembl pa®oThl Ha PacTPOBOM 3JIEKTPOHHOM MHUKpPOCKOINE. BBIOOp yCKOPSIOMIEro HampsKeHHS.
Bri6op pactpa u ckopocTu ckanupoBanus. @OKyCHpOBKa U KOppeKius acturmMarnima. KannbpoBka
pacTpoBOro 3JEKTPOHHOTO MHUKpockomna. CTepeocKonnueckne n300paskeHHs, W3MEpPEHHE BBICOTHI
OOBEKTOB.

3. IIpocBeunBaromuii 3EKTPOHHBIN MUKPOCKOT

[Tpuembl moMyYeHHs MaKCUMAaJbHO KOHTPACTHOTO H300paKEHHs, IMOMY4YEHUS MHUKPOIU(paKINH,
Koppekuuu acturmarusma mo dypre-obpazy nzoOpaskeHust aMop(HOTo Marepuaa.

4. ATOMHO-CHIIOBOM MUKPOCKOIT

Ousnyeckne npuHIUIE padbotelt ACM. TloTeHIan B3auMOAEHCTBHS 30HAAa C 00pasmoM. Pexumsr
paboret ACM. Vmpyrue B3aumopedicTBus. 3amada [epra. Kammmnmspaeie cunbsl.  Cuna
Ban-nep-Baansca. Anresnonnsie cuiibl. CoOctBeHHbIe KoneOanusi. Konebanus mpu Hamuuuu CUIl
Tpenns. KoneOaHusi mpuM HaJWMYUM BHEIIHEH BBIHYXKJAIOIMIEH NEpUOJUYECKOW Cchibl. Maibie
KoJieOaHUs KaHTUIIeBEpa B CMIIOBOM Nosie. KpuBble moiBoaa 30H1a K 00pasiy.

VYerpoiictBo ACM. 30HA aTOMHO-CHIIOBOTO MHKpOCKOma. V3MepuTenbHas rojoBKa W ONTHYECKas
CHCTEMa PErucTpaluu OTKIOHEHWH KaHTwieBepa. CKaHUPYIOUIUE SJIEMEHTHl (CKaHEpbl) 30HIOBBIX
MHKpPOCKONOB. CructeMa o0paTHO CBA3M.

Kamn6poska ACM 11 KOPpEeKTHOTO M3MepeHHs penbeda moBepxHocTu. IIpenensHoe paspenieHne
ACM.

5. PentrenoBckas nudpakius

TeopeTnueckne OCHOBBI METO/Ia peHTreHO(a30BOro aHanu3a. PEHTreHOBCKOE U3ITyUeHHE, HCTOUHUKH
PEHTTEHOBCKOTO M3NyueHHs. B3anMoneiicTBue peHTreHOBCKOTO M3JIydeHHus: ¢ BemecTBOM. OCHOBBI
kpucramiorpaduu. Kpucramis! u ux cummerpust. OOpaTHoe pOCTPaHCTBO.




[lepBuunas obpabdorka audpakrorpamm. [IpodwnbHeiii aHanu3. [loHsTHE 0 KauecTBEHHOM (ha3oBOM
aHaJm3e. [IpoBenenue KauyeCTBEHHOTO peHTreHo(ha30Boro ananu3a.KonndecTBeHHbIH
peHTreHo(a30BbIii aHaNKU3. 3aBUCUMOCTh MHTEHCHBHOCTH pedriekcoB (as3pl OT ee comepkaHus B
MHoro(a3zHoi cMmecu. beccrangapTblii KonmnuecTBeHHbINH PDOA.

PentrenoBckass  peduekromerpus.  OcoOeHHOCTH — pabOTBI ¢ TOHKMMH — IUICHKAMH U
MPUIIOBEPXHOCTHBIMU CIIOSIMH.

6. OnTuyeckass MUKPOCKOITHUS

TeopeTnueckne OCHOBBI METOAA ONTHYECKOM MUKPOCKONMH. Pa3pemenne onTnyeckoro MUKpOCKomna.
TemHOMONBHBIN pexkuM B ontuyeckoil Mmukpockonuu. Pexxum DIC koHTpacta B ONTHYECKOH
MHKPOCKOIIHH.

7. DnnuncomMeTpusi

Ilonsarue MOJIIPU30BAHHOTO CBCTA. Hpe,[[CTaBJ'ICHI/IC HOHHpI/ISOBaHHOﬁ BHCKTpOMaFHHTHOﬁ BOJIHBI.
OcHOBHEBIC IIPUHIMUIIBI IJIJIMIICOMETPUU. Bunpr OJUIMIICOMETPHU. OnTHuyecKue CXeMbl COBPCMCHHBIX
SHHHHCOMCTpOB.BTaHBI OJUTUTICOMCTPHUYCCKOTO 3KCIICPUMCHTA. Ilonsarue BHHHHCOMGTpH‘IGCKOﬁ
MOJCIIN. OcHoOBHOE YPaBHCHHUE SJIJIUIICOMETPUH. Monenb OTpaXCHU OT MOAJIOKKH C OJHUM TOHKUM
CJIOCM. Ol"paHI/ILIeHI/ISI MCTOJa 3SJIJIMIICOMCTPHUU.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMON AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

yudeOHas ayTUTOpHsl, OCHAILEHHAs! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py10BaHHEM (IIPOECKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. PacTpoBast aieKTpOHHasI MUKPOCKOTIHSI U PEHTIeHOBCKHiA MuKkpoaHanus / Tonacreit Jx., Hpio0epu
., Oummn I1., Ixoit 1., ®uopu Y., JIuemue 3. — M.: Mup, 1984
2. Pun C. DnexTpOoHHO-30HI0BBIH MUKpoaHau3. — M.: Mup, 1979.
3. lanmnsmoB M.O., SAmunckuit U.B. Cxkanupyromast 30H10Basi MUKPOCKOIIUS: OCHOBHBIE IIPUHIIMIIBI,
aHaJIN3 UCKAXKAIOMNX dPPEKTOB.
4. JTanpmay JI.J., JIusmun E.M. Teopus ynpyroctu. — M.: Hayka, 1987. — 246 c.

JomnonHurenbpHas auTeparypa
1. Baitnmreitn b.K. Kpucramnorpagus. T.1. - M., 1979

2. Azzam P., bamapa H, DnnuncomeTpust u nonsipu3oBaHHbIN cBeT. - M.: Mup, 1981

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://lib.mipt.ru

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOIYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha JICKIIMOHHBIX 3aHATHIX UCIIONB3YIOTCS MYITBTUMEANIHBIE TEXHOIOTHUH, BKITIOYAst IEMOHCTPAIUIO
Npe3eHTALUN.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

1) mocemenue Bcex JICKIUH, TPETyCMOTPEHHBIX Y4YeOHBIM IIJIAHOM; BEIIEHWE KOHCIIEKTOB 3aHSTHM;
aKTUBHOE y4acTre B OOCYKICHUH JICKIIHIA;



2) BayKHO AOOWUTHCS MOHMMAHUSI U3y4aeMOro Marepuana, a He MeXaHHYeCKoro ero 3anomuHanus. [lpu
3aTPYIHEHUU W3Y4YEeHUS OTAEIbHBIX TEM, BOIPOCOB, CleqyeT oOpaiarbcs 3a KOHCYNbTalMeH K
MIPENOAABATENIO Ha JICKIIUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTHUI: JJIEKTPOHUKA Y KBAHTOBBIE TEXHOJIOTUU
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa HAHOMETPOJIOTUM ¥ HAHOMAaTEpPHAaJIOB

Kypc: 4

KBAJM(PUKAIMA: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: 7 (oceHHuil) - JluddepeHpoBanHblii 3a4eT

Pa3padorunk: C.A. 3aiiues, kana. ¢pu3.-MaT. HAyK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoGeH m1aHupoBaTh U MPOBOAUTH
Hay4HbI€ SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITN) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIUOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

[IK-1.2 Hmeer miyOokoe 3HaHME W IMOHMMaHUE Oa30BBIX
MaTeMaTHYEeCKUX JUCLUILUIMH

[IK-1.7 Coocoben omeHuBath TpedyeMbie  pecypchl
(MarepuanbHble ¥ BPEMEHHBIC) [UId IUIAHUPOBAHUS H
HPOBE/ICHUS] HAyYHOTO SKCIIEPUMEHTA

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUN B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsuiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM JUIs peIeHHs 3a/1a4 B
n30paHHON MPEAMETHOM 00IacTi

[MK-3.2 3naer o0macTh W KPUTEPUH TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/IOB BBIYMCIICHHMA

[IK-3.1 3naer npuHOMIIEI PabOTHI M JHana3oHbl pabounx
[apaMeTpoB MCIOIb3YEMOT0 HAyYHOTO 000pyI0BaHUS

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  HCIIONb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3YIbTATC U3YUCHUA NUCHUIIINHBI «HpI/I60pBI U MCTOABI UCCJIICAOBAHUA HAHOCTPYKTYP U HaHOOOBEKTOBY

00yJaromuiics JOmKeH:

3HATb:

- 0a30BYI0 TEOPHUIO U YCTPOMCTBO PACTPOBOIO IEKTPOHHOTO MUKPOCKOIIA;

- 6a30BYIO TEOPHIO U YCTPONUCTBO MPOCBEUMBAIONIETO 3JIEKTPOHHOTO MUKPOCKOTIA;
- 0a30BYI0 TEOPUIO U YCTPOHCTBO aTOMHO-CHIIOBOIO MUKPOCKOTIA;

- 6a30BYIO TEOPHIO U YCTPOWCTBO PEHTI'€HOBCKOTO JH(PpaKToMeTpa;

- 0a30BYI0 TEOPHUIO U YCTPOMCTBO ONTHUECKOTO NPOPUIOMETPA;

- 6a30BYIO TEOPHIO U YCTPONUCTBO IIUIICOMETPA.

yMeThb:

- TNPUMCHATH IIOJYUYCHHBIEC TCOPETHYCCKHUC

HAHOCHUCTEMHOU TEXHUKH.
BJIad€Th:

3HaAHUA TPH OCBOCHMU MPUOOPOB U METOMOB

- 0a30Boii Teopuell HaHOPa3MEPHBIX HCCICOBAHUN B YACTH PACTPOBOW AJIEKTPOHHOW MHUKPOCKOIHH,
MIPOCBEYNBAIOLIEH JJIEKTPOHHOH MHUKPOCKOIINH, aTOMHO-CHJIOBOM MHMKPOCKOIIMH, PEHTI€HOBCKOU
TUPPaKIU, ONTHYECKON MPOPHUIOMETPUHN U DILTUIICOMETPHH.

3. IlepeyeHb THNOBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIleMy KOHTPOJII0

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

Bonpocs! asist moAroToBkH K AudQepeHIIMPOBAHHOMY 3a4ETy:



1. ®usnueckue NPUHLUIBI PACTPOBOM AIEKTPOHHOW MHUKPOCKONHU. YCTPOMCTBO 3IEKTPOHHOTO
MHKPOCKOIIA.

2. KanuOpoBka pacTpoBOro 3JIEKTPOHHOTO MHUKPOCKONA. BO3MOXHOCTH W TpueMbl pabOThl Ha
pacTpoBOM IEKTPOHHOM MHKPOCKOIIE.

3. ®dusnyeckue NPUHIMIEI PA0OTHI IPOCBEUUBAIOLIETO IEKTPOHHOTO MUKPOCKOIIA.

4. Ouznueckue NpUHOMIBI pabOThl ATOMHO-CHIIOBOTO MHUKpOCKomna. Buubsl B3anMoneiicTBus 30HIA ¢
MOBEPXHOCTHIO.  YCTPOHCTBO  aTOMHO-CHJIOBOTO  MHKpockoma. Cucrema  oOpaTHOW  CBS3H.
Uzmepurensubie Metoanku ACM.

5. ®u3uvecKre NPUHLHUIBI paboThl PEHTIEHOBCKOrO JudpakroMeTpa. Bo3MOKHOCTH pPEHTTEHOBCKOTO
TppaKkToMeTpa.

6. Pa3pemenne onTuyeckoro MUKpockorna. Pexumpl paboThl ONTHYECKOTO MUKPOCKOTIA.

7. ®usnueckue NPUHLUUIBI PaboThl umMIcoMeTpa. OCHOBHOE YypaBHEHHE JJUIMICOMETPUHU. DTallbl
TUIICOMETPUYECKOTO 3KCIIEPUMEHTA.

Kputepun onennBanus
10 6amnos — (IIPEBOCXO/JHO):
*  CHCTEMaTU3MPOBaHHBIC, IIyOOKHE U TOJIHBIE 3HAHMS IO BCEM paslesiaM y4eOHOH Mporpammbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXOSIIUM 32 €€ [IPEEIIbl;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3bIKE),
CTWJINCTUYECKH I'PaMOTHOE, JIOTHUECKH MPABUIIbHOE U3JI0KEHUE OTBETA Ha BOIPOCHI;
. Oe3ynpeuHoe BiaJicHHE HHCTPYMEHTapHeM Y4eOHOW AMCUUIUIMHBI, YMEeHHE ero 3()(EeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUU HAYYHBIX U MPO(eCCHOHATIBHBIX 3a/1a4;
. BBIpPKCHHAs] CIOCOOHOCTb CAMOCTOATEIHO M TBOPYECKM pEILIaTh CIIOXKHBIE NPOOJIEeMBbI B
HECTaHJapTHOH CUTYyallluH;
* TOJHOE M DIIyOOKOE yCBOEHHE OCHOBHOM M JONOJHHUTENBHOH JUTEparyphl, PEKOMEHJOBAaHHOMN
y4eOHON MPOrpaMMOi TUCTIMITIIHEI;
* YMEHHUE OPUEHTHPOBATHCS B TEOPUAX, KOHLENIMIX U HallpaBIEHUAX 10 U3y4aeMOM AMCLUIUIMHE U
J1aBaTh UM KPUTHYECKYIO OLIEHKY, HCIIOJIb30BATh HAYYHBIE JOCTHKEHMS IPYTUX JUCIUILINH;
*  TBOpYECKas CaMOCTOATENIbHAs PadoTa Ha NPAKTHUYECKHX, JIAOOPATOPHBIX 3aHATUSAX, aKTUBHOE
ydacTue B IPYIIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.
9 6amto — (OTJIMYHO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOIHBIE 3HAHMS 110 BCEM pa3zieaM yueOHOM MporpaMmel;
. TOYHOE MHCIIOJIb30BAHUE HAy4YHOM TEPMHHOJIOTUM (B TOM YHCJIE Ha HMHOCTPAaHHOM S3BIKE),
CTHWJINCTUYECKH IPaMOTHOE, JIOTHUECKH NPABUIIbHOE U3JI0KEHUE OTBETA HA BOIPOCHI;
*  BIQJCHUE MHCTPYMEHTApHUEeM Y4YeOHOW IMCLUIUIMHBL, yMEHUE ero 3((EeKTUBHO HCHOJIB30BAaTh B
MOCTAHOBKE U PEIIEHUH HAYYHBIX U NPO(eCcCHOHAIBHBIX 33/1a4;
*  CIOCOOHOCTb CAMOCTOSITENIFHO M TBOPUYECKH peIIaTh CIOXKHBIC MPOOJIIEMBI B HECTaHAAPTHOM
CUTyallul B paMKax Yy4eOHOM Nporpammbl, IOJHOE YCBOCHHE OCHOBHOW M JONOJHU "TEIbHOM
JUTEPaTyphl, PEKOMEHAOBAaHHON Y4eOHON MpOrpaMMOil TUCIUIIIINHEI;
*  yYMEHHE OpPHUEHTUPOBAThCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOM
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;
*  caMocTofATeNbHas paboTa Ha MPAKTHYECKHX, JJAOOPAaTOPHBIX 3aHATHSAX, TBOPUYECKOE ydacTHE B
IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbI HCIIOJTHEHHS 3aJaHHMH.
8 6amnoB — (IIOUYTHU OTIIMYHO):
* CHCTEMaTU3WPOBaHHbIC, IyOOKHE M IOJHBIC 3HAHMS [0 BCEM IOCTABJICHHBIM BOIpOcaM B 00beMe
y4eOHOM porpaMMsl;
*  HUCIOJb30BaHUE HAYYHOH TEPMHUHOJIOTMH, CTWJIMCTUYECKH I'PaMOTHOE, JIOTMUYECKU IIPaBUIIBHOE
W3JI0KEHUE OTBETA Ha BOIIPOCHI, YMEHHUE JeJIaTh 000CHOBaHHBIC BHIBOJIBL;
* BJIAJICHUE MHCTPYMEHTApHEM YUeOHOU IUCHUILIMHBI (METOIAMHU KOMIUIEKCHOTO aHajn3a, TeXHUKOM
MH(QOPMAIMOHHBIX TEXHOJOTUI), YMEHHE €ro HCIOJIb30BaTh B IOCTAHOBKE M DPEIICHUHM HAyYHBIX U
npoeCCHOHANBHBIX 3a7[a4; CIIOCOOHOCTh CAMOCTOSITENIFHO pPEelIaTh CIIOKHBIE NPOOIEMBI B PaMKax
y4eOHOM porpaMMsl;
*  YCBOCHHME OCHOBHOW W JIOTIOJHUTEIHLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCLUUTUIHHBL,



*  YMEHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSIX, KOHLEMIMUSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCIUIUINHE U JlaBaTh UM KPUTHYECKYIO OIICHKY C TO3WIMA TOCYJapCTBEHHONW HIEOJOTHH (TI0
JUCITUTUIMHAM COIHAIEHO-TYMaHUTAPHOTO ITUKJIIA);

* aKTHBHAs CaMOCTOsTENIbHAS paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CUCTEMATHUECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuil.

7 6annoB — (OYEHb XOPOILLO):
* CHUCTEMaTU3UPOBAHHbIC, NTyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3zieaM yueOHOM MporpaMmel;

¢ HCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOT U (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JIMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,

* BIIAQJICHUE MHCTPYMEHTapHeM y4eOHOW NUCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE U
pELIeHNN HAayYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTIOJIHUTEJIBLHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH MpOrpaMMoit
JVCIUIUIAHBI;

*  YMCHHUE OPUEHTUPOBATHCS B OCHOBHBIX TCOPHUSX, KOHLEMIMSIX W HAMPABICHUSIX IO U3y4aeMoil
TUCITUIUIMHE U 1aBaTh UM KPUTHUECKYIO OLIEHKY;

*  camocTosTenbHas padoTa Ha IMPAaKTUUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYIMIIOBBIX
00CYXIICHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

6 6ayoB — (XOPOILO):
* JIOCTaTOYHO ITOJHBIC U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHOW MPOrpaMMEl;

° HCIIOJIb30BaHHEC HeO6X0):[HMOI>'I HaquOﬁ TCPMUHOJIOTHUH, CTUIUCTUYCCKU T'PaAMOTHOC, JIOTUYCCKU
IPaBUIJIbHOC U3JIOKCHHUEC OTBETA HA BOIIPOCHI, YMCHUC ACJIaTh 000CHOBaHHBIE BBIBOJBI,

*  BIQJCHUE WHCTPYMEHTapueM Yy4eOHOH IMCLMWIUIMHBI, YMEHHE €ro HCIOJb30BaTh B PELICHUH
y4eOHBIX U NMPO(pECCHOHAIBHBIX 33]a4; CIOCOOHOCTh CaMOCTOSTEIbHO NPUMEHATh THUIIOBBIC PEIICHUS
B paMKax y4eOHOH NpOrpaMMel;

®* YCBOCHHUC OCHOBHOH JINTCPATyphl, peKOMeH,Z[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

*  YMEHHE OPHUEHTHPOBATHCS B 0A30BBIX TEOPHUSAX, KOHUEHIMAX M HANPABICHUAX IO H3Y4aeMOU
IUCLMIIMHE M JaBaTh WM CPaBHUTEIBHYIO OICHKY; AaKTHUBHAs CcaMOCTOsTelbHas pabora Ha
MPAaKTUYECKUX, JIAOOPATOPHBIX 3aHATHSX, MEPUOJUYECKOE y4YacTHE B TPYNIOBHIX OOCYKACHUSX,
BBICOKHI YPOBEHB KYJIBTYPHI UCIIOJIHEHUS 3aJaHUM.

5 6ammoB — (ITOYTU XOPOILIO):
* JIOCTaTOo4YHbIC 3HAHUA B 00beMe YUeOHOM MPOTrpaMMBbl;

® HCII0JIb30BaHUC Haquoﬁ TCPMHHOJIOTUU, CTUJIHMCTUYCCKU TI'PAMOTHOC, JIOTUYCCKHU IIPAaBHUJIBHOC
H3JI0KCHHUC OTBCTA HAa BOIIPOCHI, yMCHHC [1CJIaTh BBIBO/bI,

*  BIAJCHUEC HMHCTPyMEHTAapHeM y4eOHOW IHMCHUIUIMHBI, YMEHHE €ro WCIOJIbh30BaTh B PEIICHHU
y4eOHBIX U IPOPECCHOHAIBHBIX 3a/1a4;

* CII0OCOOHOCTH CAMOCTOSTENILHO MIPUMEHSTH THIIOBBIE PELICHUS B paMKaxX y4eOHOM MPOrpaMMBl;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUAX MO H3ydaeMOi
JUCLUUIUTMHE U JaBaTh UM CPaBHHUTEIbHYIO OLEHKY;

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIA0OOPATOPHBIX 3aHATHSX, Y4acTUE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

4 6amta — (YAOBJIETBOPUTEJIBHO), 3AYTEHO:
* JIOCTaTOYHbIM 00BEM 3HaHMI B paMKax 00pa30BaTeIbHOTO CTaHIaPTa;
* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MPOrpaMMON JTUCITUTUTNHBL

® HCII0OJIb30BaHUC Haquoﬁ TECPMHUHOJIOTUH, CTUIMCTUYCCKOC U JIOTHUYCCKOC M3JIO)KCHUEC OTBETA Ha
BOIIPOCHI, YMCHHUC ACJIATh BBIBOAbI 0e3 CYHICCTBCHHBIX OH_II/IGOK;

. BIIQJICHHNE WHCTPYMEHTApueM Y4YeOHOW IUCIUIUIMHBI, YMEHHE €r0 HCIIOJIb30BaTh B PEIICHUU
CTaHJIAPTHBIX (THUIOBBIX) 3aJ1a4;

* yYMEHHE [0l PyKOBOJCTBOM ITPENOAABATENs PELIaTh CTAaHJAPTHBIE (TUIIOBBIC) 3aa4H;

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX M HAIPABJICHHUAX I10 I/IsyqaeMoﬁ
AUCHUIUIMHC U JaBaTh UM OLICHKY,

. pabora mox PYKOBOACTBOM IIPEMOJABATENsl HA MPAKTUYECKUX, JAOOPATOPHBIX 3aHITHSX,
JIOITyCTUMBIH YPOBEHb KYJIBTYPbl UCIIOJIHEHUS 3aJaHUH.

3 6anna — (HEYAOBJIETBOPUTEJIBHO), HE3AYTEHO:
* HEIOCTATOYHO IOJIHBIN 00BbEM 3HAHUI B paMKax 00pa30BaTeIbHOTO CTAHIAPTA;
* 3HAHWE YaCTH OCHOBHOH JINTEPATypPhl, PEKOMEHI0BAHHON Y4eOHOMH MPOTpaMMOi TUCIUILTHHBL;



*  HCHOJb30BaHHE HAYYHOW TEPMHUHOJOTHH, M3JOKEHHE OTBETAa HAa BOMPOCHI C CYIIECTBEHHBIMHU
JIMHTBUCTHYECKUMH U JIOTHYECKUMU OIINOKAMU,

. cnaboe BIaJieHUE WHCTPYMEHTapueM Yy4eOHOW NHUCUIUIUINHBI, HEKOMIIETCHTHOCTh B PEIICHUU
CTaHJIAPTHBIX (TUIOBBIX) 3a]1a4;

*  HEyMEHHE OpPHUEHTHPOBAThCS B OCHOBHBIX TEOPHUAX, KOHIEMIMSAX W HANpPaBIECHUSX H3ydaeMou
JIHMCIHILINHDI,

* IMaCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHb KYJIBTYPHI UCIIOTHEHUS
3aJIaHUM.

2 6amta — (HEYIOBJIETBOPUTEJILHO):

* (parMeHTapHbIC 3HaHUS B paMKax 00pa30BaTelbHOIO CTaH/APTa;

. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO UCIUIUIMHEI, HAJIWMYUE B OTBETE TI'PYyOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh Ha MPAKTUYECKUX U JIA0OPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOHEHUS
3aJIaHH.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaxX 00pa30BaTeIbHOTO CTAHIapPTa WU OTKa3 OT OTBETA.

5. MeTonuueckune MaTepuasbl, onpeaeasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Ipu npoBenenun auddepeHurpoBanHOro 3adera oOydaromemycsi npepocrasmsercs 30 MUHYT Ha
noArotoBky. Onpoc oOyuaromerocs 1Mo OMiIeTy He JOIDKEH MPEBbINIATh JBYX aCTPOHOMUYECKHUX YacoB
B YCTHOM U (WMJIM) TUCbMEHHOU (opMe.



