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: CCMI/IHap M0 COBPpECMCHHLIM np06neMaM MHKPOIJICKTPOHUKHA
0 HANIPaBJICHUIO: SHGKTpOHHKa 1 HAaHOQJICKTPOHHUKA
IIpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: MHKPO- 1 HAHOJJICKTPOHHKA

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa MUKpPO- U HAHODJICKTPOHHUKH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

AynutopHbIX yacoB: 60 Bcero, B TOM YHCIIE:
nexuuu: 0 yac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 30 gac.

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

[Iporpammy cocrasuin: E.C. TopHes, a-p TexH. HayK, podeccop

[Iporpamma obcyxeHa Ha 3aceqannu Kadenpbl MEKpO- U HaHO3IeKTpoHukH 29.05.2020



AHHOTANMA

CemMHHap 1O COBPEMEHHBIM TIPOOJIEMaM MHUKPOAJICKTPOHUKH IPEIyCMaTPUBAET OCBOCHUE CTYIACHTAMH
0a30BbIX 3HAHWI B 00JIACTH MUKPO- M HAHOAJICKTPOHUKH.

3ajaun ceMHuHapa:

- ITOBBIIIICHUC YPOBHSA 06p330BaHI/I$I CTYACHTOB 3a CUCT IMKJIa CCMHUHAPOB, HAIIPABJICHHBIX Ha O3HAKOMJICHUC
cnymaTeneI‘/'I C OCHOBHBIMH q)HSH‘IeCKI/IMI/I u (1)I/ISI/IKO-XI/IMI/I‘ICCKI/IMI/I SABJICHUSAMU TIPUMCHSICMBIMH B
TCXHOJIOTHYCCKHUX IMPOHCCCaX B MUKPOIJICKTPOHUKH,

- 3HAKOMCTBO C MOy.]'ISII.IPIeﬁ HU3JTy4YCHHA.
Ilo pe3yiibTaTaM OCBOCHHA CCMUHApPA CTYACHT JOJIKCH:

3HaTh:

- pu3nYecKre U XUMHYECKHE OCHOBBI TEXHOJIOTHMUECKUX OTepaliii B MUKPO W HAHOJJICKTPOHHUKE;

- usnyeckre mapaMeTphl XapaKTePU3YIOIIE TEXHOIOTMISCKUE OIepallii;

- TEXHUYECKHUE U (PU3NIECKHUE OCHOBBI KOHCTPYKTUBHOTO UCTIOJTHEHUS TEXHOJIOTHIECKOTO 0O00PY0BaHNS;

- BIUSIHUE (PU3MUYECKHUX MapaMeTPOB TEXHOJIOTMYECKHX ONepaluid Ha HapamMeTphl (PU3HUYECKON CTPYKTYpBI
9NIEMEHTHOM 0a3bl M U3/1eNNH B LIEJIOM B MUKPO M HAHODJIEKTPOHHKE.

YMeTs:

- TPOBOOUTH AHANW3 BIUSHUA (PU3NYECKMX NapaMeTpPOB TEXHOJIOTHYECKUX OINepaluii Ha MapamMeTpbl
(U3NYECKOI CTPYKTYPBI U3AEIHIA MUKPO M HAHOIJIEKTPOHUKH;

- TIPHUMEHATH CTATUCTUYECKHUE METOABl aHaNU3bl JJI OLEHKHM KadecTBa IPOBEICHHUS TEXHOJIOTHYECKHX
IIPOLIECCOB;

- IUIAHUPOBAaTb M MPOBOAUTH OSKCIIEPUMEHTHI INpHU pa3pabOTKe TEXHOJOTMYECKHX IPOLECCOB MHKpPO U
HaHODJIEKTPOHHUKH.

Bnaners:

- IEPBUYHBIMH HAaBbIKAMH pa3pab0TKH TEXHOJIOTHYECKUX ONEpaluid U TEXHOJOTHUYECKUX IMPOIIECCOB MUKPO U
HAHO JIEKTPOHUKY;

- IEpPBUYHBIMHU HAaBBIKAaMH PabOTHl HA TEXHOJIOTMUYECKOM 000PYI0BaHNHY;

- OCHOBHBIMM METOJaMH aHaju3a OLEHKUM KauecTBa TEXHOJIOIMUECKUX OIepaluil M TEXHOJIOTHYECKUX
IIPOLIECCOB;

- OCHOBHBIMH METOAAMHU IPOBEIEHUS IKCIIEPUMEHTOB IIPU Pa3padOTKe TEXHOIOTHUYECKUX HMPOLIECCOB MUKPO H
HaHOIEKTPOHUKHU.

OcHOBHOE cofiepyKaHHE CeMUHapa N3JI0KEHO B CIEAYIOIINX paszesax:

1. ®usnyeckre NPUHLUIIBI TOCTPOEHHS aKyCTHUECKUX KaHAJIOB HH(OpMAamOHHOTO 0OMEHa B TBEPIOTEIBbHOM
IEKTPOHUKE

2. KBaHTOBO-XMMHYECKHE PacueThl HEKOTOPHIX KPEMHUEBO-KUCIOPOAHBIX KiIacTepoB Buaa SinOm
3. Pa3pabotka u uccnenoanne [enpra-curma AL mo texuonorun KMOII ¢ npoekTHhIMU HOpMamMu 90HM
4. OU3HUKO-TEXHOJIOTHIECKAE 0COOEHHOCTH (DOPMHUPOBAHMS BaKyyMHUPOBAaHHBIX MUKPOOObeMOB B MOMC

1. leau u 3apauu

eap AUCUMNIMHBI
- OCBOCHUE CTy/IEHTaMU 0a30BbIX 3HAHUI B O0JIACTH MHKPO- ¥ HAHODJICKTPOHHUKH.

3agaum AUCUMIIHHBI
- TOBBIIICHHWE YPOBHSA OOpa3oBaHMs CTYACHTOB 3a CYeT IMKJIa CEMHHApOB, HANpaBICHHBIX Ha
O3HAKOMJICHHE CIyliarejed ¢ OCHOBHBIMH (PH3MYECKMMH W (DU3MKO-XUMHYECKUMH SIBICHUSMHU
IIPUMEHSAEMBIMU B TEXHOJIOTHYECKUX IIPOLIECCaX B MUKPOIIEKTPOHUKH.



2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 NpOoOJIEeMHBIX CUTyalluii Ha OCHOBE
CHCTEMHOTO TI0/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBUi

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYaIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisieT MOUCK BapUaHTOB  PELICHUSA
MOCTAaBIICHHOH  TpOOJIEMHOW  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaLH

YK-1.3 PazpabarsiBaeT CTpaTeruio JIOCTH)KEHUSA
MOCTABJICHHOM IIed Kak IOCJICAOBAaTEeIbHOCTh IIaroB,
HOpeABUIS pPE3yabTaT KaKAO0ro0 M3 HUX M OLEHMBAs HX
BIMSIHUE Ha  BHEIIHEE  OKPYXEHHE  IUIAHUPYEMOM
JEATEIbHOCTH W Ha B3aUMOOTHOIICHHSI YYaCTHUKOB 3TOMN
JesITeTbHOCTH

YK-4 Crioco6eH mpuMeHsI T COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMUYECKOTO M MPO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

VK-4.2 Bmageer HaBLIKAMH, HEOOXOOUMBIMHM IS
HaIlMCaHUs, MHUCHMEHHOTO TIEPEBOAa W PEAAKTHPOBAHUS
pa3IMUYHBIX aKaJeMHYECKUX TEKCTOB (pedepaToB, 3cce,
0030poB, cTaTei u T.1.)

VYK-4.4 CriocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

OIIK-2 Nmeet npeacrapieHne 00 aKTyaabHBIX
npobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne O COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJIbHOCTh
WCCIIeZIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlIK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o00JacTu
(bHU3MKO-MaTEeMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS HAYYHOTO HCCIICTOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (pHuKaIy, MpodeccuoHaTbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3InHs

OIIK-5.2 Brnameer HaBBIKOM  PYKOBOACTBA  MajbIM
KOJUIGKTUBOM B  cdepe cBoeil  mpodeccrnoHambHON
JEATEIIHOCTH

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH




[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICJIOBAHMS U MX alpoOaIiyio

[MK-2.1 CnocobeH caMOCTOSTENFHO IUIAHUPOBATH U
MPOBOJUTH HAayYHBIE HCCIIEIOBAHUS CAMOCTOSTEIBHO WIN B
COCTaBe HAyYHOTO KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIfio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboTh MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00y4alOIINeCs JOIKHbI

3HATb:

- (hu3nUecKUe U XUMHYECKHE OCHOBBI TEXHOJIOTUYECKUX OTEPAIii B MUKPO M HAHODJICKTPOHUKE;
- (hm3mUecKue napaMeTpsl XapaKTepH3yIOIue TEXHOIOTHYECKUE OTepalni;
- TEXHHWYECKHe ¥ (U3MUECKUE OCHOBBI KOHCTPYKTHBHOTO HCIIOJHEHUS TEXHOJIOTHYECKOTO

000pyIOBaAHUS;

- BIUSHHE (PU3MUYECKUX TMapaMeTpPOB TEXHOJOTMYECKHX Olepaluil Ha mnapaMeTpbl (U3UUECKOM
CTPYKTYPbI 2JIEMEHTHOI 0a3bl M M3AEIUN B LIEJIOM B MUKPO M HAHODJIEKTPOHHKE.

YMETb:

- IPOBOAMTH aHAIM3 BIUAHUS (PU3MUYECKUX MApaMETPOB TEXHOJIOTMYECKUX OMNEpaluil Ha mapaMeTpsl
(U3MYECKOI CTPYKTYPBHI U3/ACTHI MUKPO M HAHOIIEKTPOHUKH;
- IPUMEHSATH CTATUCTUYECKNUE METOMBI AHAJIM3HI ISl OLIEHKH KaueCcTBa MPOBEJCHUS TEXHOJIOTMYECKHUX

pouecCCoOB;

- IJIAaHUPOBATH U MPOBOAUTHL SKCIICPUMCHTHI IIPHU pa3pa60TKe TCXHOJIOTHYCCKUX MPOUCCCOB MUKPO U

HaHOXJIEKTPOHUKH.
BJIAJIETh:

- NCPBUYHBIMU HABbBIKAMHU pa3p360TKI/I TCXHOJOTHYCCKUX OHepaLII/Iﬁ U TCXHOJIOTHUYCCKUX MPOUCCCOB

MHKPO U HaHO 3JIEKTPOHUKH;

- ICPBUYHBIMH HABBIKAMU pa6OTBI Ha TCXHOJIOIT'MYCCKOM O60py,I[OBaHI/II/I;
- OCHOBHBIMHM MCTOAaMH aHaJIn3a OLCHKH Ka4€CTBA TCXHOJOIHYCCKHUX onepauﬂﬁ N TCXHOJIOTHYCCKUX

IponeCCOB;

- OCHOBHBIMHM METO/IaMH ITIPOBEIEHHS SKCIEPHUMEHTOB MPH pa3pabOTKe TEXHOIOTMYECKUX MPOIECCOB

MHKPO U HAHOJJICKTPOHUKH.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCIMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 ®uznyeckre MPUHIMIIBI TOCTPOECHHUS. 17 8
2 KBaHTOBO-XMMHYECKHE PACUETBHI. 13 7
Pazpabotka u HCCIICIOBaHHE
3 17 8
Henpra-curma ALIIL.
4 @DU3HKO-TEXHOJIOTHYECKHE OCOOEHHOCTH 13 7
(hopMHUpOBaHUS U3AETUIA
Hroro yacos 60 30

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

90 yac., 2 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)




Cemectp: 1 (Ocennuii)
1. dusnveckue MPUHITUIBI TOCTPOCHHSI.

®dusnyeckue NPUHLUMBI MOCTPOEHHS aKYCTHYECKHX KaHaloOB HMH(MOPMAIMOHHOTO O0OMEHa B
TBEPAOTENBHON IIEKTPOHHKE.

2. KBaHTOBO-XUMUYECKUE PACUETHI.

KBanToBO-XxMMHYECCKHE PAaCUYCThl HCKOTOPBIX KPECMHHUCBO-KUCIIOPOAHBIX KJIACTCPOB BHU 1A SinOm.

Cemecrtp: 2 (Becennuit)
3. Pa3pabotka u uccnenoanue [enpra-curma ALIIL

Pazpabotka u uccnenosanne [lenpra-curma ALl o texnomorun KMOII ¢ mpoeKTHEIMU HOpMaMu
90HM.

4. OU3UKO-TEXHOJIOTUIECKUE OCOOCHHOCTH (POPMUPOBAHHUSI U3EITUH

OU3UKO-TEXHOIIOTUYECKHE OCOOCHHOCTH (OPMHPOBAHUS BAKYyMHUPOBAaHHBIX MHKPOOOBEMOB B
MOBMC.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

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

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTepaTypa
1. OcHoBBI MuKpOANIEKTPOHUKY [ TekcT] : [yued.mocobue st By30B] / U. I1. Crenanenko .— 2-e u3.,
niepepad. u gor. — M. : Jlaboparopus bazossix 3Hanuii, 2004 .— 488c.

2. Mopo V.. Mukponutorpaduss M.: Mup, 1990.
3. bepmun E.B., Cetinman JI.A., NoHHO-TIT1a3MEHHBIE TIPOIIECCHI B TOHKOIJICHOYHOW TEXHOJIOTHH ,

Texnochepa Mocksa. 2010. 527 ctp.
4. OnTryecKkne TEXHOJIOTHH MUKPO- B HaHOAJeKTpoHukH, S.W. Tountkwmii, 2010, Munck, PUBIII.

JomonanTtenyHas uTeparypa
1. dyHKIIMOHANIEHAS MUKPO3JIeKTpoHUKa [Tekcer] : yuebnoe mocodue / I. . @ypcun ; MockoBckuit
¢uznko-Texauueckuiit UH-T .— M. : MOTHU, 1985 — 112 c.

2. Hollas J.M Modern spectroscopy 2004

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

http://www.opticsinfobase.org/
http://www.elsevier.com/
http://www.sciencedirect.com/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust

¥ HH(OPMALMOHHBIX CIPABOYHBIX CHCTEeM (IIPH HEOOX0AMMOCTH)

Ha 3aHATHUAX UCIIOJIB3YIOTCSA MYHLTHMCHHﬁHBIe TCXHOJIOI'MH, BKJIIO4ad JEMOHCTPALHUIO HpeBCHTaHHﬁ.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, NpoCIyIIaBUIMKi KypC CEMHHApOB, MOJDKEH OBIAJETh OOIIUM MOHSATUHHBIM armaparoM U
HAy4UTHCS IPUMEHATH TEOPETUUECKHIE 3HAHUS Ha MIPAKTUKE.

VYenenHoe ocBoeHue Kypca Tpedyer:

1) mocemeHus: Bcex CeMUHAPOB, IPEAYCMOTPEHHBIX yUEOHBIM IJIAHOM; BEJCHUE KOHCIIEKTOB 3aHITHI;
aKTHBHOE y4JacTHe B 00CYKAEHUH CEMUHAPOB;

2) BayKHO AOOUTHCS MOHMMAHUS U3y4aeMOro MaTepuana, a He MeXaHHYeCKoro ero 3anoMmuHanus. [lpu
3aTPYIHEHUH W3Y4YCHUS OTAENbHBIX TEM, BOINPOCOB, CJIEAyeT oOpamarbCsi 3a KOHCYJbTalMeH K
JOKJIQIYUKy HA CEeMHUHApE.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa NEePCIEKTUBHBIX TEXHOJIOTUI: MUKPO- K HAHOZJIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kageapa MUKpPO- ¥ HAHODJICKTPOHHUKH

Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: E.C. I'opres, n-p TexH. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocyecTBIsATh KpUTHUECKUN
aHaJn3 TpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHCTEMHOTO TI0/IX0/1a, BhIpadaThIBaTh
CTpaTeruro AecTBui

VYK-1.1 Ananuzupyet npoOIeMHYI0 CUTYAIHIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIISIOLIHE U CBSI3U MEXKIY HUMH

VYK-1.2 OcymecTBisier MOHCK BapUaHTOB PELICHUSA
MOCTAaBIICHHONH  TpOOJIEMHON  CHUTyallud Ha  OCHOBE
JOCTYTHBIX UICTOYHUKOB HH(pOpMaH

YK-1.3 PaspabarsiBaeT CTpaTeruio JIOCTH)KEHUSA

MOCTABICHHON IIEIM KaK ITOCJIEIOBAaTeILHOCTE IIIaros,
MpenBUIA PE3ylbTaT KakIOT0 W3 HUX W OLEHHWBAas HX
BJIMSHHE HA  BHEIIHEE  OKPYXEHUE  IUIAHUPYEMOU
JESATENbHOCTH W Ha B3aMMOOTHOLIEHHUS YYaCTHUKOB 3TOM
JIeATCIbHOCTH

YK-4 CriocoGeH mpuMeHITh COBPEMEHHbBIE
KOMMYHHKATHBHBIE TEXHOJIOTHH, B TOM YHCIIE
Ha MHOCTPaHHOM(BIX) SI3bIKe(aX), AT
aKaJIeMHYECKOTO M PO(ecCHOHAIBEHOTO
B3aUMOJICHCTBUS

VK-4.2 Bmageer HaBLIKAMH, HEOOXOOUMBIMHM  JUIS
HaIlMCaHUs, MHUCHMEHHOTO TIEPEBOAa W PEAAKTHPOBAHUS
pa3IMUYHBIX aKaJeMHYECKUX TEKCTOB (pedepaToB, 3cce,
0030poB, cTaTei u T.1.)

VYK-4.4 CriocobGeH HCIONb30BaTh COBPEMEHHBIE CPENCTBa
MH(POPMAIMOHHO-KOMMYHHUKAIIHOHHBIX ~ TEXHOJIOTHUH  JUIS
aKaJIeMUYECKOTO U MPO(EeCCHOHAIEHOTO B3aUMOJCHCTBUS

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHOM IesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
HCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIe/IOBaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIIFHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M HHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJpTara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B 00JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (prKaIy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
podeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKHE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUIUS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC U KYJIBTYPHBIC Pa3IndHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

HaBBIKOM
chepe  cBoeit

PYKOBOJICTBA  MAaJIbIM
npoeccroHaIbHON

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IMK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHUH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIIEHOCTH




[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOTr0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBO/IUTH
HAyYHbIC UCCIICJIOBAHMS U MX alpoOaIiyio

[MK-2.1 CnocobeH caMOCTOSTENFHO IUIAHUPOBATH U
MPOBOJUTH HAayYHBIE HCCIIEIOBAHUS CAMOCTOSTEIBHO WIN B
COCTaBe HAyYHOTO KOJIJIEKTUBA

[IK-2.2 CnocobeH mpoBOAWTH ampoOaIfio pe3ylIETaTOB
HAYYHO-HCCIIE0BATEIHLCKON paboTh MOCPEICTBOM
yONMKAIMY HAYYHBIX CTAaTeH U y4acTusl B KOH(pEepeHIuIx

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare wm3ydenus aucHUIUIMHBI «CeMHUHAp IO COBPEMEHHBIM HpOOJIeMaM MHUKPOIICKTPOHUKI

00yJaroIuics JTOIDKEH:

3HAThb:

- (hu3nUecKre U XUMHUYCCKHE OCHOBBI TEXHOJIOTUYECKUX OMEPAINii B MUKPO U HAHODJICKTPOHHUKE;

- (puzMuyecKre mapamMeTphl XapaKTePU3YIOUIHE TEXHOJOTHUCCKHUE OTICPAIINH;

- TEXHUYECKHe U (UIUUYCCKUE OCHOBBI KOHCTPYKTHBHOTO HCIIOJHECHHUS TEXHOJIOTHYECKOTO
000pyI0BaHHUS;

- BIMsAHUEC (U3MYECKUX MApaMETPOB TEXHOJOIMYECKHX OIepaluidi Ha mapaMeTpbl (HU3HYeCKOn
CTPYKTYPBI 2JIECMEHTHOM 0a3bl U U3/ICTIHIA B 1[EJIOM B MUKPO M HAHOIJICKTPOHHUKE.

yMeTh:

- MPOBOJMTH AHAJIHU3 BIUSHHUA (PU3MYECKUX IapaMeTPOB TEXHOJOTMYECKHX ONEpalyii Ha MmapamMeTpbl
(U3NYECKOI CTPYKTYPBI U3AEIHIA MUKPO M HAHOIJIEKTPOHUKH;

- IIPUMEHATh CTaTUCTUYECKUE METOJbl aHAJIN3bI JUI OLIEHKU KayecTBa IPOBEIEHUS TEXHOJOTMUYECKUX
IIPOLIECCOB;

- IUTAHUPOBATh U MPOBOAUTH SKCIIEPUMEHTHI NPHU Pa3pabOTKe TEXHOJOTMYECKHX MPOLECCOB MHUKPO U
HaHODJIEKTPOHHUKH.

BJIaJeTh:

- TICPBUYHBIMHM HaBBIKAMU Pa3pabOTKU TEXHOJOIMYECKHX ONEPalfii M TEXHOJOTMYECKHX IMPOIIECCOB
MHUKPO U HaHO JIEKTPOHUKHU;

- IEpPBUYHBIMHU HAaBBIKAaMH PabOTHl HA TEXHOJIOTHYECKOM 000PYI0BaHNHY;

- OCHOBHBIMHM METOIAaMH aHaJIH3a OLCHKH KaueCTBA TEXHOJIOTHYECKUX ONEpPalri U TEXHOJOTHUECKHX
IIPOLIECCOB;

- OCHOBHBIMH METOJAaMH IPOBEIEHHs IKCIIEPUMEHTOB MPH Pa3pabOTKe TEXHOJIOTHYECKHX MPOLECCOB
MHUKPO U HAHODJIEKTPOHUKH.

3. IlepeyeHb THNOBBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1enplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOTo Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
Hayaje 3aHsATHUsl.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bonpocsr ans iuddepennmpoBanHomMy 3adera:

1. ®usnyeckue NPUHLUMBI MOCTPOEHHUS AKYyCTHUECKHMX KaHaJoOB HH(OpManmoHHOro oOMeHa B
TBEPAOTENBHON IIEKTPOHHKE.

2. KBaHTOBO-XHMMHUYECKHE PacyYCThbl HCKOTOPBIX KPEMHHUCBO-KUCIIOPOAHBIX KJIACTCPOB BU/1a SinOm.

3. Pa3zpab6otka u uccnenoanue Jemnpra-curma ALlIl mo texronorun KMOII ¢ mpoekTHIME HOpMaMHU
90HM.

4. DUBHKO-TEXHOJOTHYECKUE OCOOCHHOCTH (OPMHPOBAHUSI BAaKyyMHPOBAHHBIX MHKPOOOBHEMOB B
MOBMC.

5. UccnenoBanne pu3nIecKUX NPpUHIUIOB GyHKIHOHUPOBaHUS ReRAM snemeHTa namsity.

6. Aranu3 ocobeHHoctell Texnonoruueckoro mapupyta uzroroieane KMOITI CBUC ¢ npoekTHbIMH
HOpMaMu 32HM U 45HM.

7. TexHONMOTHS IMEKTPOHHO-TYUYEBOH TMTOrpaduul st ypOBHS 45 HM.

Kpurepun onennBanus



10 6ainos — (ITIPEBOCXO/IHO):

*  CHCTEMaTU3UpPOBaHHbIC, IIyOOKHE M TOJIHBIC 3HAHMS 10 BCEM paszeiaM y4eOHOH NMporpamMel, a
TaKXe [0 OCHOBHBIM BOIIPOCaM, BBIXOIAIIUM 3a €€ IPEIEIbI;

. TOYHOE HCIOJIb30BAHWE HAYYHOM TEPMHHOJIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  OesympeuHoe BIAJICHUE HWHCTPYMEHTapHeM Y4eOHOW JUCIMIUIMHBI, yMeHHe ero 3(QeKTHBHO
HCIOJIb30BaTh B IOCTAHOBKE M PEILICHUH HAyYHBIX U MPO(ECCHOHANBHBIX 3a1a4;

. BBIP@XEHHAs! CIIOCOOHOCTh CaMOCTOSTEIbHO M TBOPUYECKU peEIIaTh CIOXKHBIE NPOOJIIEeMBI B
HECTaHJAPTHOW CUTYyalUu;

*  MOJIHOE W TIIyOOKOE YCBOGHWE OCHOBHOH M JOTOJIHHUTENBHOHM JUTEpaTyphl, PEKOMEHIIOBAHHOM
y4eOHO# mporpaMMOi TUCITUTUINHEI,

* yMEHHE OPUEHTUPOBAThCS B TEOPUAX, KOHIENIMIX M HAPABICHUAX 110 U3y4aeMOW NUCLIHIIIINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCII0JIb30BaTh HAYYHbIE JOCTHXKEHUSI JPYTUX JUCLUIUINH;

*  TBOpYECKas CaMOCTOSTENbHAs paboTa Ha MPAKTUYECKUX, JTa0OPAaTOPHBIX 3aHATHIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUH YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMA.

9 6amnoB — (OTJIMYHO):

* CHCTEMaTU3UPOBAHHbBIEC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zeiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJb30BAHWE HAYYHOM TEPMHHOJIIOTMU (B TOM 4YHCIIE HAa HWHOCTPAHHOM SI3BIKE),
CTUJIMCTUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BIIAJICHUEC MHCTPYMEHTapueM y4eOHOW IMCLUIUIMHBL, yMEHHE ero 3(p(EKTHBHO HCIIOIb30BaTh B
MOCTAHOBKE M PEIICHUH HayYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CIIOCOOHOCTH CaMOCTOSITEIbHO M TBOPYECKM pEILIaTh CIOXKHBIE MPOOIeMBbl B HECTaHIAPTHOM
CUTyalluh B paMKax yd4eOHOH NpOorpaMMbl, MOJHOE YCBOCHHE OCHOBHOW U JIOTMOJIHU "TEJIBbHOU
JUTEpaTypbl, PEKOMEHIOBAaHHON Y4eOHOW POTpaMMO TUCTIUITITHBI;

*  YMEHHME OPHUEHTHPOBATHCS B OCHOBHBIX TEOPHSX, KOHLENLMAX M HAIpaBICHHUIX 0 U3ydaeMOM
JTUCLUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMocCToOsTelbHas paboTa Ha MPAKTHUYECKHUX, JaOOpaTOPHBIX 3aHATHSAX, TBOPUECKOE ydacTue B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOJTHEHHS 3aJaHuUil.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTH3MPOBAaHHbIE, INTyOOKUE U MOJHBIC 3HAHHS MO BCEM IOCTABICHHBIM BOIPOCAM B 0ObeMe
y4eOHON MpOrpaMMel;

*  HCIOJIb30BAHHE HAYYHOW TEPMHMHOJIOTMH, CTHIMCTHYECKH TPaMOTHOE, JIOTMYECKH IMPaBUIIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAHHbIE BBIBOJIBI;

* BJaJICHUEC MHCTPYMEHTAapHeM yueOHOW MUCLUILIHMHBI (METOIaMH KOMIUIEKCHOTO aHA/IN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PELICHUM HAyYHBIX U
npoQecCHOHAIBHBIX 33/1a4; CIIOCOOHOCTh CAMOCTOSATENIFHO peIlaTh CIOKHBIE MPOOIEMBI B paMKax
y4eOHON NpOrpaMMel;

* YCBOCHHME OCHOBHOW W JIOTOJIHUTEIBHOW JIUTEPATypbl, PEKOMEHIOBaHHOW y4eOHOH mporpammon
JUCLUIUIMHBL,

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX MO H3y4acMOU
JUCLMIUIMHE U JaBaThb UM KPUTHUYECKYI OLIEHKY C IO3ULMHM TroCylapCTBEHHOW wuieosnoruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* AaKTHBHAs CaMOCTOSTENbHasi paboTa Ha MPAKTUYECKUX, TaOOPAaTOPHBIX 3aHITUSAX, CHCTEMaTHIECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYpbl HCIIOTHEHHS 3aJaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;

* HUCIIOJIb30BaHHE HAyYHON TEPMUHOJIOTHH (B TOM YKCJIE HA HHOCTPAHHOM SI3bIKE), TMHIBUCTHUYECKH U
JIOTUYECKH MTPAaBUIILHOE U3JIOKEHHE OTBETA Ha BONPOCHI, YMEHHE AeNaTh 000CHOBAaHHBIC BHIBOBL;

* BJQJICHUE MHCTPYMEHTapueM y4eOHOW AHMCUUIUIMHBI, YMEHUE €r0 HCIIOJIb30BaTh B MOCTAHOBKE U
pELIeHNU HAyYHBIX U MPO(ECCHOHATIBHBIX 3a/1a4;

*  YCBOCHHME OCHOBHOW W JIOTMOJIHUTEIHLHOW JINTEPATYpPhl, PEKOMEHIOBAHHOW y4eOHOM mporpammon
JVCLUUTUIHHBL,

* yYMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX MO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM KPUTHYECKYIO OLEHKY;

*  caMmocCTofATeNlbHas paboTa Ha NMPAKTUYECKHX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

6 6aoB — (XOPOILO):



* JIOCTaTOYHO IOJHbIE U CHCTEMAaTU3UPOBAHHBIC 3HAHUS B 00beMe yueOHO! MporpaMMel;

° HCIIOJIB30BaHUC HEO6XOI[I/IMOI\/'I Hay‘IHOﬁ TCPMHHOJIOTUHU, CTUJIIMCTUYCCKU I'PaMOTHOEC, JIOTUYCCKHU
MPaBHUIIbHOC U3JIOKCHUEC OTBCTA HA BOIIPOCHI, YMCHUC [CJIATh 000CHOBaHHEIC BBIBO/IbI;

*  BJIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
y4eOHBIX U MpOo(hecCHoHaIbHBIX 3a7a4; CIOCOOHOCTh CAMOCTOSITENILHO IPUMEHSTh THIIOBBIE PELICHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMECHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIENIUSIX M HANpPaBICHUSAX IO HM3ydaeMoil
JUCUMIUIMHE W JaBaThb HM CPaBHHUTEIBHYIO OLICHKY; AaKTHBHAs CaMOCTOATENbHas palboTa Ha
MPAaKTHYECKUX, J1a0OPaTOPHBIX 3aHATHAX, NEPHOANYECKOE ydacTHe B TPYMIOBHIX OOCYXICHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

° HCIIOJIBb30BaHHEC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUYCCKU TI'PAMOTHOC, JIOTHUYCCKU IIPABUIIBHOC
H3JIOXKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI,

*  BJIQJICHUE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CrOCOOHOCTH CAMOCTOSATEIBHO MPUMEHATH THUIIOBBIE PELICHHUS B PAMKax Y4eOHON IMPOrpaMMbl;
* YCBOCHHE OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

° YMCHHUC OPHUCHTHUPOBATLCA B 0a30BBIX TCOPUAX, KOHLCIINHUAX W HAIPABJICHHUAX I10 H3y‘laeMOI>i
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;

*  caMmocToATeNlbHas paboTa Ha NMPAKTUYECKUX, JJAOOPAaTOPHBIX 3aHATHSX, y4acTHE B TPYMIIOBBIX
00CYXIIEHUSX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3aaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTO4YHBIN 00BEM 3HAHUN B paMKax 00pa30BaTeIbHOIO CTAHJAPTA;

* YCBOCHHE OCHOBHOM JINTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCHUIINHBL

*  HCIOJIb30BAHME HAyYHOW TEPMHHOJIOIMH, CTUIMCTHYECKOE M JIOTHYECKOE W3JI0KEHHE OTBETa Ha
BOIIPOCHI, YMEHHE JIeTIaTh BHIBOABI O€3 CYIIECTBEHHBIX OIINOOK;

*  BIQJICHHE MHCTPYMEHTapueM Y4eOHOH NMCHMIUIMHBI, YMEHHE €ro HCIOJIb30BaTh B PEIICHUH
CTaHJAPTHBIX (THUIOBBIX) 3a/1a4;

* YMEHHE 0] pyKOBOACTBOM IpENoJaBaTelis pelarb CTaHJapTHbIE (TUIIOBBIE) 3a/1a4H;

* yMEHHE OpPUEHTHPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMIUAX W HANPABICHUAX MO H3y4acMOU
JUCLUIUIMHE U JaBaTh UM OLICHKY;

. paboTa mOA pPYKOBOJCTBOM IIPENOAABATeNs Ha IPAKTHUECKUX, J1a0OPAaTOPHBIX 3aHATHUIX,
JOITyCTUMBIA YPOBEHB KYJIBTYPBI HCTIOIHEHHS 3aJaHHH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAYTEHO:

* HEJO0CTAaTOYHO MOJHBIA 00BEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIApPTa;

* 3HaHWE YaCTH OCHOBHOW JIUTEPATyphl, PEKOMEHIOBAHHOW y4eOHOM MPOTrpaMMON JUCIIUILTAHEL,

*  HCIHOJIb30BAHUE HAYyYHOH TEPMHUHOJIOIMH, U3JIOKEHHWE OTBETa HAa BOMNPOCHI C CYIICCTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. ciaboe BIaJICHUE WHCTPYMEHTapueM Yy4eOHOHM JUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUU
CTaHAAPTHHIX (TUITOBBIX) 3a/1a4;

*  HEYMCHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHLECHIUSAX W HANPABICHUSIX H3y4aeMOu
JUCIUTIINHEL,

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

2 6amra — (HEYIOBJIETBOPUTEJILHO):

* (hparMeHTapHBIC 3HAHUS B paMKax 00pa30BaTEIbHOTO CTaH/IaPTa;

. 3HaHWS OTAEIBHBIX JINTEPATYPHBIX HWCTOYHHMKOB, PEKOMEHIOBAHHBIX Y4YEeOHOH mporpamMmoin
JIMCLMILINHBI,

® HCYMCHUE HCIIOJIb30BATh HAYYHYIO TCEPMUHOJIOIMIO AJUCHHUILIMHBI, HAJIA4YUC B OTBCTC FPYGBIX
CTUIHUCTUYCCKHX U JIOTHYCCKHUX OH_II/I60K;

* IMacCCHBHOCTH HA MPAKTHYECKUX U Ja00PaTOPHBIX 3aHATUAX, HU3KUHA YPOBEHb KYJIbTYPHI UCIIOTHEHUS
3aJIaHUM.

1 6amt — (HEYIOBJIETBOPUTEJILHO):

* OTCYTCTBHE 3HAHWH M KOMIIETCHIIUH B paMKax 00pa30BaTebHOIO CTaHapTa UK OTKa3 OT OTBETA.



5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

ITpu mpoenennn auddepeHIMpOBaHHOTO 3ayeTa olyuaromemycs: mpefocrasinsercd 30 MUHYT Ha
noaroroBky. Onpoc obyuaromierocs mo OMJIETy HE JODKEH MPEBBILATh ABYX aCTPOHOMHUYECKHX YacOB
B YCTHOW W (WJIM) TUCBMEHHOMU (hopMme.



