MHWHUCTEPCTBO OGPA30OBAHMA U HAYVKU PO

®I'BOY BO «MHI'VIICKUU T'OCY JAPCTBEHHBI YHUBEPCUTET»
®U3UKO-MATEMATHYECKUI ®AKYJIBTET

KA®EJIPA  OU3UKA

COI'JTACOBAHO YTBEPX/IAIO
PyxoBoauTens 00pa3oBaTebHON IPOTPaMMBI Jexan ¢usnko-mareMaTuyeckoro (akyIbTeTa
/_Matues A.X. | KynsoyxeB b. C.
or« 21» __ 05 2024r. or« 21» __ 05 2024r.

®OH/I OHEHOYHbBIX CPEJACTB INCHHUII/IMHbBI (MOY JIS)
Hanocucrembl. MeToabl moJy4eHUs1 U CBOCTBA
YpoBeHb BbICHIEro 00pa30BaHMs: MarucTparypa

HanpagJjienue moaroToBku (cnenuajabHocTh): 03.04.02. ®uzuka. Pu3uka
MOJYNPOBOTHUKOB. MMKPOIJIEKTPOHUKA

Hanpasaennocts OITIOII BO:

KBanuduxanus BINYCKHUKA: MarucTp

®opma 00y4yeHHUsA: OUHas

Jucunmiuna B crpykrype OIIOII BO: 6a3oBas yacth biioka 1 «JlucuurmivHb
Tun pucuunIMHBI: 0053aTelNb

Hanun4yue kypcoBoi padotsl (mpoekrta): Her

Kypc(bl) u3ydyeHus JUCHUIINHBI:

CemecTp(bl) U3y4eHHUS TUCUUIINHBI:2

Marac - 2024



Oraasienue
1. [TepeyeHr KOMIETEHITUH C YKa3aHUEM STANOB UX (JOPMUPOBAHUS B TIPOIIECCE
OCBOCHHSI 00PAZOBATEIBHOM MPOTPAMMBI ....veeeveesareeeneeeneeesnneessneesnneesneessnesenneeensnes
2. Onucanue noKa3aTesnel 1 KpUTepUeB OLEHUBAHNS KOMIIETEHIIN, ONTMCaHue
TITKAT OTICHIBAHUS «....veeetteeesuteteeasteeasauteeaaasseeeaasseeeansseeaanseeasanteeesanseeeasneaeansseesanneeesnnes
3. Texymuii KOHTPOJIb ycieBaeMoCTH. lIpomexxyTouHas arrectamus ................ 8
4. MeToanueckue MaTepHualibl, ONPeAeIIIONME MPOLEAY Pl OLICHUBAHUS

JOCTHKEHUSI 3aIUTAaHUPOBAHHBIX PE3YJIbTATOB O0yUEHHUS 110 AUCIUIUIMHE (MOIYJIIO)
11



1. Ilepevyenb KOMIIETEHIMI ¢ YKa3aHHEM 3TANOB UX (JOPMUPOBAHUSA B
npoiecce 0CBOCHUA 00pa3oBaTeJIbHOM MPOrPaMMbI

IlepeyeHb MUIaHUPYEMBIX Pe3yJabTATOB 00y4YeHHS M0 AUCHMILIMHE (MOYJIIO0),
COOTHECEHHBIX C IVIAHMPYEMbIMHU pe3yJIbTaTaMH 0CBOCHHS 00pa3oBaTeIbHOM
NPOrpamMmbl

Taoaunna 1

JTan
(YpOBeHb)
0CBOEHHS

KOMIICTCHIIUHU
*

IL1anupyembie
pe3yabTaThl
00yueHust

(TIoKasarenn
TOCTHKEHUS

33 JaHHOT'O YPOBHS
OCBOCHHS
KOMIIETEHIINH)

Kputepun oueHnBaHus pe3yIbTaTOB 00y4eHUsI

1

2

3

4

[lepBblii oTam .
(6a30BbIid,
moporosbiit) (OITK-
1)

CMEXHBIX 00J1aCTAX

CMEXHBIX 00JIaCTAX

COCTOSIHHMS, (PU3NYECKOTO

3Hath (yHaamMeHTanbHbIe | PparmenTapHbie 3Hanus | HemonHoe (conepikaiee |ChopmupoBanHoe, | [TOJHOCTHIO
OCHOBBI (DM3HKHU U (yHIaMEHTAJIBHBIX OCHOB | CYLIECTBEHHBIE IPOOEIIBI)|HO c(hopMHpOBaHHOE
ACTPOHOMUH, a TAKIKe (HU3MKH 1 aCTPOHOMHU, @ | 3HAHHE cozeprkaniee U CHCTEMHOE
HAyK O MaTepHaiax TaKKe HAyK 0 Matepuaiax | pyHAaMeHTaIbHBIX OTZENbHBIE 3HAHUE
(COOTBETCTBYIOIIHE (cooTBeTCTBYIOMUX OCHOB (DM3HKH H npoOesl, 3HaHKe | pyHIaMEHTAIBHBIX
YPOBHIO MarucTpa YPOBHIO MarucTpa ACTPOHOMHH, a TAKIKE (hyHIaMEHTAIBHBIX | OCHOB (DM3UKU U
[IN763:14%)) bu3uKm) HayK 0 MaTepHajiax OCHOB (DM3MKH M | aCTPOHOMHH, a
(cooTBeTCTBYIOINX aCTPOHOMUH, a TaKXXe HayK O
YPOBHIO MarucTpa TaKKe HAayK O MarepHanax
(bu3uKK) Marepuanax (CoOTBETCTBYIOLIN
L
3HaTh OCHOBHBIC ®parmenTapHsie 3Hanus | HemonHoe (conepikainee |ChopmupoBanHoe, | [IOTHOCTBIO
HAy4YHbIE PE3YIIbTATHI, OCHOBHBIX HAYYHBIX CYIIIECTBEHHBIE IPOOEITBI)| HO copmupoBaHHOE
MOJTyY€HHBIC B 00NACTH | pe3yJIbTATOB, MTOTYYCHHBIX| 3HAHHE OCHOBHBIX cozeprkariee ¥ CHCTEMHOE
(uzuku B obyiacTi QU3UKH HAYYHBIX PE3yJbTaTOB, |OTHCIIBHBIC 3HaHUE OCHOBHBIX
KOHICHCHPOBAHHOTO KOH/ICHCHPOBAHHOTO MOJTyYEeHHBIX B 00JAaCTH |MPOOEIbl, 3HAHHE | HAYYHBIX
COCTOSTHHS, (PU3UIECKOTO | COCTOSHHUS, HU3UIECKOTO | PU3MKU OCHOBHBIX pe3yIbTaToB,
MaTEPUAJIOBE/ICHUS U B | MATEPUAJIOBE/ICHUS U B KOHJICHCUPOBAHHOTO HaY4HBIX TOJIYYCHHBIX B

pe3yIbTaToB,

obnactu pusuku

pa3paboTok B 001acTH
INZEIZ1N|
KOH/ICHCHPOBaHHOT'O
COCTOSIHUS 1
(buzmyeckoro
MaTepHalIoBE/ICHUS

HUCCIIEOBAaHUN U
pa3paboTok B 00IacTH
(bu3uKu
KOHIEHCHPOBAHHOTO
COCTOSTHUS M (PH3UYECKOTO
MaTepHaOBEeICHHS

HAMpPaBICHUI HAYIHBIX
HUCCIIeOBAaHUN U
pa3paboToK B 001aCTH
(busuku
KOH/ICHCHPOBAHHOTO
COCTOSIHHS U
(usmyeckoro
MaTepHaTOBeICHHS

MaTepHAIOBEICHHS H B |TIOMYYCHHBIX B KOHICHCHPOBAHHO
CMEKHBIX 00J1aCTIX 001acTu PU3UKK | TO COCTOSTHHS,
KOH/ICHCHPOBAHHO | (hPH3UUECKOro
T'O COCTOSTHUSI, MaTepHaIOBeICHHS
3HATH OCHOBHBIE U ®parmenTapHbie 3Hanus | HemonHoe (conepikainee |ChopmupoBanHoe, | [TOITHOCTBIO
MIPUOPUTETHBIM OCHOBHBIX U CyILIECTBEHHbIE TPOOEIIBI)|HO c(hopMHpOBaHHOE
HAMPABICHHS HAYYHBIX MPUOPHTETHBIX 3HAHUE OCHOBHBIX U cozeprkariee ¥ CHCTEMHOE
MCClieIOBaHUM 1 HaTpaBJICHUI HayYHBIX MPUOPHUTETHBIX OT/ICTIbHBIC 3HaHUE OCHOBHBIX

npo0enbl, 3HaHUE
OCHOBHBIX H
IIPHOPHUTETHBIX
HanpaBJIeHUH
Hay4YHBIX
UCCIIEJOBaHUH U
pa3paboTok B
obnactu Gpusuku

Y IPUOPUTETHBIX
HaIpaBJIeHUN
HayYHBIX
HCCIIeIOBAaHMUN U
pa3paboToK B
obnacTu HU3HKH
KOHIEHCHPOBAHHO
TO COCTOSTHUS U

YMeTb NpUMEHSITh
pe3yJIbTaThl HAyYHBIX
HCCIIeI0BaHUH
BUHHOBAIIMOHHOU

JIeSITEIILHOCTH

YacTUIHO OCBOCHHOE
YMEHHE IPUMEHSTh
pe3yJbTaThl HAYYHBIX
HCCIICJIOBAaHNH B
MHHOBAITMOHHOMN
JIESITETbHOCTH

B nenowm ycnemnoe, Ho
HE CHCTEMHOE YMEHHUE
MPUMEHSTH Pe3yJIbTaThl
Hay4YHBIX UCCIIEIOBAaHUI
B MHHOBAI[MOHHOH
JIESITENIbHOCTH

B nenom
YCIIEIIHOE, HO
cozieprKariue
OT/ICIIbHBIC
po0Oesl yMeHue
HPUMEHSTH
pe3yJbTaThI
Hay4HbIX

TTonmHOCTBIO
c(hopMHpOBaHHOE
yMeHHe
TPUMEHSTh
pe3yJIbTaThl
HAYYHBIX
WCCIIC/IOBAHNI B
WHHOBaIIMOHHON




VYMeTs perats THIOBBIE | YaCTHYHO OCBOCHHOE B nenom ycnennoe, Ho  |B nesnom IonHOCTBIO
W HECTaHAAPTHBIE YMEHHE pelaTh TUMOBBIC | HE CHCTEMHOE YMEHHE  |YCHEIIHOE, HO c(hopMHpOBaHHOE
3aj1a4¥ [0 BBIOPAaHHOM | M HECTaHIAPTHBIC 33/1a4H | PEILATh THIOBbIC U cozepkanme YMEHHE penaTh
HAMpaBJICHHOCTH 110 BBIOpaHHOU HEeCTaHIapTHbIC 3a[1a4U  |OTACIbHbIC THIIOBBIE U
MOJrOTOBKY ((u3HKa HaIpaBJICHHOCTH 10 BBIOPAHHO po0eIbl yMEHHE | HECTaHJapTHBIE
KOHICHCHPOBAHHOT'O MoAroToBKH (usmka HaIpaBJICHHOCTH pelLIaTh THUIOBBIE U | 33124 1O
COCTOSIHHMSA, (PU3MUYECKOE | KOHAEHCUPOBAHHOTO MMOJrOTOBKHU ((hU3HMKa HeCTaHIapTHBIE BBIOpaHHOM
MaTepHaIOBE/ICHNUE) COCTOSIHHUS, DU3MYECKOE | KOHJICHCUPOBAHHOTO 3aJa4u 1o HaIpPaBICHHOCTU
MaTepUaJlOBE/ICHUE) COCTOSIHHMS, PU3HUUYECKOE |BBIOPAHHOM MOATOTOBKH
MaTepHaJIOBE/ICHUE) HarnpaBJIeHHOCTH | ((pH3HKa
MOJIrOTOBKU KOHJICHCUPOBAHHO
(busuka r'0 COCTOSIHHS,
KOH/ICHCHPOBAHHO | hu3uueckoe
Bnagers 6a30BeIMU dparmeHnTapHoe B nenowm ycnemnoe, Ho (B nenom Ycnenrnoe u
HaBBIKAMH TPOBEACHHS | IPUMEHEHUE 0a30BbIX HE CUCTEMaTHYECKOe YCIIEIIHOE, HO CHCTEMATHYECKOE
HAYYHOUCCIIEIOBATEIbCK | HABBIKOB MPOBEICHHS MpUMEHEHHE 0a30BbIX cozeprkaniee MPUMEHEHHUE
uX pabor 1o HAY4HO HAaBBIKOB TIPOBEJICHUS OTJICTIbHBIC 0a30BBIX HABBIKOB
MPEVIOKEHHON TeMe HCCIIEIOBATENBCKUX PadOT| HAyYHO- po0esTbI MIPOBEICHUS
MOA HAyYHBIM I10 TIPE/IIOKEHHON TeMe | HCCIIE0BATENIbCKUX NpUMEHEHHE Hay4HO
PYKOBOJICTBOM WJI B 0] HAYYHBIM paboT IO MPeUI0KEHHOH [0a30BBIX HABBIKOB | HCCIIEI0BATEIbCKU
cocTaBe HeOOJBIIOH PYKOBOJICTBOM HJIH B TEMe 1101 HayYHBIM MIPOBEICHHS X paboT 1o
HAYYHOW TPYIIIBI COCTaBe HAYYHOI TPy | PYKOBOACTBOM HITH B HAY4YHO MPEIOKEHHOH

COCTaBe Hay4YHOU IpyIIIbI

HCCIIEIOBATENBCKH
X paboT 1o
MPeI0KEHHO M
TeMe IOl HAyYHbIM

TeMe MOJT HayYHBIM
PYKOBOJICTBOM HITH
B COCTaBe
HeOOJIBIION

Biagers o0mmmu
3HAHUSAMH B 00JIaCTH
buzuku u
ACTPOHOMHH, a TAKIKE
OOLIMMH 3HAHUSIMH B

®dparmeHTapHoe
MPUMEHEHHE OOIINX
3HaHUH B 00J1aCTH (DU3UKH
W aCTPOHOMMH, a TAKXKE
001IMX 3HaHUH B 00J1aCTH

B uenowm ycneuinoe, HO
HE CUCTEMaTHYECKOe
MPUMEHEHHEe 00IIUX
3HaHMH 00J1acTH PU3UKK
M aCTPOHOMHH, a TAKXKe

B nenom
yCIlenHoe, HO
cozepraniee
OTZENbHBIE
po0esTbI

VYceneuHoe u
CHCTEMATHYECKOE
MPUMEHEHHE
001X 3HAHU B
obnacTu GM3HKYN U

obnactu Gpusuku (busukH 001X 3HAHUI B 00JIaCTH| IPUMEHEHUE aCTPOHOMMH, &
KOH/ICHCHPOBAaHHOTO KOH/ICHCUPOBAHHOTO busuku 00IMX 3HAHUM B | TAK)KE OOIINX
COCTOSIHHS, COCTOSTHHS, (PU3MIECKOTO | KOHAEHCHPOBAHHOTO obyacty pU3HMKH U | 3HAHUH B 00TaCTH
(husnyeckoro MaTepUaJIOBE/ICHUS U B COCTOSIHHS, (PU3UYECKOTO |aCTPOHOMHUH, & (uzuku
MaTepUANIOBE/ICHUS U B | CMEXHBIX 00J1acTsIX MaTEPUANIOBEICHHUS U B [TaKXkKe OOLIMX KOHJICHCUPOBAHHO
CMEXHBIX 0071aCTsIX CMEXHBIX 00JIaCTsIX 3HaHWUH B 007acTH |TO
inzediast COCTOSTHUS,
KOHJICHCHPOBAaHHO | pu3nueckoro
TO COCTOSTHHUSL MaTepHaJIOBeICHH|
Bnanets ®dparmeHTapHoe B nenom ycniemmnoe, Ho (B nienom YcnenrHoe u
yriyOleHHBIMU MPUMEHEHNE HaBBIKOB HE CUCTEMaTHYECKOe YCIIEIIHOE, HO CHCTEMAaTHYECKOe
3HAHWSMH T10 BJIaJICHUS YIIyOJICHHBIMH | IPUMEHEHHE HAaBBIKOB | COJepIKallee NIpUMEHEHHUE
BEIOpaHHON 3HAHUSIMH 110 BJIaJI€HUS YTIIyOICHHBIMY| OT/eTIbHBIC HaBBIKOB BJIaJICHUS
HAaIpaBJIeHHOCTH BBIOPaHHOWHAIIPABJIEHHOC | 3HAHUSIMU 110 BBIOPAHHOM | TPOOETbI yriyOleHHBIMU
MIOATOTOBKH TH IIOATOTOBKHU HaIpaBJIeHHOCTH IIpHIMEHEHHEe 3HAHUSIMH 110
MIOJTOTOBKU HaBBIKOB BIIAJICHN | BRIOpAHHO
yriyOJIeHHbBIMU HaNpaBICHHOCTU
3HAHWSMH 110 TIOJTOTOBKU
BBIOpPaHHO
HaInpaBJIeHHOCTH
Brnaners 0a30BbIMI dparmeHTapHoe B nenowm ycnemmnoe, Ho (B nenom Ycnennoe u
HaBBIKAMH TIPOBEICHUS | IPHMEHEeHHe 6a30BBIX HE CHCTEMaTHYeCKOe yCIienrHoe, Ho CHCTEMaTHIECKOe
HayIHO HaBBIKOB TIPOBEICHUS NIPUMEHeHNEe 0a30BBIX cozeprkaniee NIPUMEHEHHUE
UCCIIEIOBATEILCKUX U | HAYYHO-UCCIIE0- HABBIKOB TIPOBE/ICHUS OTJETIbHBIC 0a30BBIX HABBIKOB
Hay4YHO-MHHOBA- BaTENBCKUX U HAyYHO- HaYYHOHCCIIEIOBATENBCK |TTIPOOEIIBI MIPOBE/ICHUS
IIMOHHBIX PabOT MO HMHHO-BallUOHHBIX pa00T | MX M HAay4HO- IIpIMEHEeHNEe Hay4HO
MIPEATIOKEHHON TeMe 10 TIPEIOKEHHOM TeMe | FHHOBALIMOHHBIX Pa0d0T |[0a30BBIX HABBIKOB | HCCIIEIOBATEIbCKU
T10 TIPEUTOKEHHOM TeMe  |TIPOBEICHUSI X U Hay4HO
Hay4YHO VHHOBaIMOHHBIX
HCCIIEIOBATENBCKH | paboT Mo
X U HAy4HO TIPEIOKEHHOM
WHHOBAILIOHHBEIX | TeMe

JTan (ypoBeHb
0CBOEHHSI
KOMIIEeTeHIIMH *

)

Ili1anupyembie
pe3yabTaThl
00yueHust

Kputepun oneHnBaHus pe3yJbTaTOB 00y4eHUs!
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IlepBbiit oTan
(6a30BbIi,
moporogsiii) (OITK-4)

3HaTh KIIOUEBBIC pa3ieibl
(hM3UKY KOHICHCUPOBAHHOTO
COCTOSIHUS U (PU3UUECKOTO

®dparmMeHTapHbIe
3HAHUSL KITFOYEBBIX
pazznenoB GpU3HKU

Henonnoe
(conmepxaiee
CyLIECTBEHHbIE

CdopmupoBaHHoe,
HO coepKaliee
OT/IeTIbHBIE

TTonHocThIO
chopMHUpPOBAHHOE U
CHCTEMHOE 3HaHHE

MaTepHaioBeICHHs, Ha KOHZICHCHPOBAHHOT'0| MPOOEJIbl) 3HAHHE  [IPOOEIbI, 3HAHUE KIIFOYEBBIX PA3/IeoB
OCHOBAHHH KOTOPBIX COCTOSIHHS 1 KIIFOUEBBIX Pa3/IeNIOB|KIFOUYEBBIX Pa3lIesioB| (PU3UKU
MIPOBOJUTCS pa3paboTKa (u3HYECKOro (usukH (DU3HKH KOHJICHCUPOBAHHOT'O
HOBBIX METOZIOB H MaTepHalOBEJCHHS, | KOHACHCHPOBAHHOTO|KOHICHCUPOBAHHOTO| COCTOSIHHS 1
METOIMYECKUX TT0/IX0/I0B Ha OCHOBaHHU COCTOSIHHS U cocTOSTHUS U ¢u3naeckoro
KOTOPBIX (usryecKoro (DU3HYECKOTO MaTepHaIOBEICHHS,
MPOBOJUTCS MaTepHaIOBEJCHHS, [MATEPUATIOBEICHNS, | HA OCHOBAaHUH
pa3paboTKa HOBBIX | Ha OCHOBaHUH Ha OCHOBaHHHU KOTOPBIX
METOJIOB U KOTOPBIX KOTOPBIX MIPOBOMUTCS
METOMNUYECKUX IIDOBOIUTCA IMIDOBOIUTCA Da3l’)a60TKa HOBBIX
3HATH IPUHIHITBL ®DparmeHTapHbIe Henonxoe CcoopmuposanHoe, | [TonHOCTBIO
pa3pabOTKK HOBBIX METOJIOB | 3HAHUsI IPUHLUIIOB | (conepiKaliee HO copMUpOBaHHOE U
(METO/IMK) HCcCieI0BaHUI pa3pabOTKH HOBBIX | CYILIECTBEHHbBIE coziepiKaiiee CHUCTEMHOE 3HaHHE
CTPYKTYPBI ¥ CBOICTB METOJIOB (METOMUK) | IPOOEIIbl) 3HAHUE | OTACIBHbBIE TIPUHIIUAIIOB
MaTepHanoB HCCIIeI0BaHHI MIPUHIMIIOB npobensl, 3HaHHE | Pa3pabOTKU HOBBIX
CTPYKTYPbI K pa3pabOTKH HOBBIX | IPUHIUIIOB METOJI0B (METOJINK)
cBOIfCcTB METO/IOB (METOMUK) | pa3paOOTKM HOBBIX | HCCIICIOBaHUI
MaTepualloB HCCIIeIOBaHUI METOJI0B (METOJHK) | CTPYKTYPBI K
CTPYKTYPBI K HCCIIeIOBAaHHI CBOWCTB
CROUCTR CTNVKTVDRI U MATENUATIOR
3HATh NPUHIHIIEI ®parmeHTapHble Henonnoe CcoopmuposanHoe, | [ToaHOCTEIO
BepUpHUKALIH 3HaHWUSI IPUHIMIOB | (colepiKaliee HO copMUpOBaHHOE U
pa3pabaThIBaEMbIX METO/IOB | BepU(HUKALNN CYILIECTBEHHBIE cozeprkaniee CHCTEMHOE 3HaHHE
(MeToauK) paspabaTbiBaeMbIX | MPOOEIIbI) 3HAHUE | OTACIBHBIC TIPUHIIUATIOB
METO/I0B (METOJUK) | IIPUHIUIIOB mpoOeibl, 3HaHHUE | BepUpHUKALIN
BepUpHKALUN MIPUHIIUIIOB pa3pabaTbIBaeMbIX
pa3pabaTbiBaeMbIX | BepH(UKAII METOJIOB (METOMNK)
rraranan (hsaranrree) ImaorsTIvV
VYMeTh 1pu peLIeHuu Yactuano B nenom ycneminoe, | B neinom ChopmupoBaHHoe
HCCIIe/IOBATEIBCKHX 1 OCBOCHHOE HO yCIlenHoe, HO YMEHHE TIpH
MPaKTHYECKUX 3a]a4 YMEHHe IIpU HE CHCTEMaTHYECKH | coJepiKaliee pelIeHnH
TeHePUPOBATh HOBBIC HICH | PELICHUH OCYLIECTBIISIEMOE OTZENbHBIE HCCIIE0BATENbCKUX
HCCIIeIOBATENbCKHX | YMEHHE IIPU po0eIbl YMEHHE | U MPAKTHYECKUX
M TIPAKTHYECKUX peLICHHH MIPU PELICHUH 3aj1a4 FeHepUpOBaTh
3aj1a4 FeHePUPOBATh| UCCIIENOBATEIbCKHX [HCCICAOBATEIbCKUX | HICH
Bnagets HaBbIKAMH dparmeHTapHOE B nenom ycnemnoe, |B nemnom 'VcrenrHoe u

pa3pabOTKH HOBBIX METOJIOB
¥ METOAMYECKHX ITOJIXOJI0B B
Hay4HO MHHOBAIIMOHHBIX

[pH-MCHEHHE
HaBEIKOB Pa3paboOTKH
HOBBIX METOJIOB U

HO HE
CHUCTCMATHYCCKOC
MPUMECHCHUE HaA-

YCIIEIIHOE, HO
coJieprKkaiee oT-
JIeNIbHbIE TIPOOEITbI

crcTeMaTHiecKoe
[IpHUMEHECHNEe
HaBBIKOB pa3pabOTKu

HCCIIEIOBAaHUAX 1 METOIMUECKUX BEIKOB Pa3pabOTKH | IPHMEHEHHE HOBBIX METOIOB U
HMHKE€HEPHOTEXHOJIOTMYECKOMU|OX0I0B B Ha- HOBBIX METOOB 1 HaBEIKOB METOANYECKIX
JIeATeTbHOCTH y4HO- METOAUUECKUX Pa3pabOTKH HO-BBIX [[IOAXOJ0B B HAYUHO-
MHHOBAI[IOHHBIX [IOIXOJI0B B HAYYHO--| METO/IOB H MHHOBAIH-OHHBIX
MCCIIIOBAaHUSAX M [MH-HOBAIMOHHBIX METOANYECKIX HCCITeIOBaHUSX
MHXEHEPHO TEXHO-  [MCCIIEIOBAHHAX U MOAXOJ0B B MHKEHEPHO-
IToru4eckoi MH)KEHEPHO- Hay4HO-HHHO- TEXHOJIOTUUECKOH
e TEeNbHOCTH TEXHOJIOTUUECKOH BaIMOHHBIX JeSTEeITEHOCTH
NCATCNRHOCTH UCCIICTTOBRAHUAX W
Bnagets HaBbIKaMH dparmeHTapHOE B nenom ycnemmnoe, |B nenom ycnemnoe,|Ycnemsoe u cucte-
TJIAaHUPOBAHUS HAYIHO- [pU-MEHEHHE HO HE HO coJieprKallee MaTHYeCKOe
UCCIIeIOBATEIbCKHX pa0OT  [HABBLIKOB CHCTEMAaTH4ECKOE  |OTAEeIbHBIC [IpHUMEHEHHE
IpH pa3paboTKe HOBBIX [IAHUPOBAHUS MIpUMEHEHHUE po6ensl HABHIKOB
METOJIOB U MOAXO/0B Hay4YHO- HaBbIKOB MIPUMEHCHHUE [UIAaHUPOBAHHMS
HCCIIeI0BATENb-CKUX | ITTAHUPOBAHUS HaBHIKOB HAay4JHO-
paboT mpu HAYYHO-HCCIENO-  |IUIAaHUPOBAHHS CCIIe10BATENbCKIX
pa3paboTKe HOBBIX | BAaTENbCKUX PabOT  |HAaydHO-MCCIIEN0Ba- [paboT pH
METOJIOB M OAXOI0B| IpHU pa3paboTKe TEJILCKHUX PaboT NpHpa3paboTKe HOBBIX

2. Onucanve mnokasarejeu
OIMHCAHNE IIKAJ OLCHUBAHUSA

U KpUTEpHEeB OLCHHUBAHUS KOMIICTCHIMH,

Ilkana  oueHMBaHMs,  IOKa3aTeJH u KpHUTEepun OLICHUBAHMA
o0pa3oBaTeJbHBIX Pe3yJbTAaTOB 00y4yamwumierocs BO BpeMs TeKylleH
arrecTauuu

IlIkana 1 KpUTEPUU OLIEHKU UTOTOBOM aTTecTallui B hopmMe IK3aMeHa

Tao6auma 2



Ornenka YpoBeHb OO6mme TpeboBaHM K pe3yabTaTaM aTTeCTaluu B popme
(6asbn) c(hOpMUPOBaHHOCT | 3aueTa
1 KOMITCTeHIIUI

«3a4TeHO» Bricokwuii ypoBens | Teoperndeckoe comepikanne Kypca 0CBOSHO TOJTHOCTBIO 03
IpoOETIOB WIIN B IIEJIOM, W OOJIBIIIEH YacThi0, HEOOXOIUMBIC
(61-100) MIPaKTUYECKUEC HABBIKK PA0OTHI ¢ OCBOCHHBIM MaTEPUAIIOM
OTIMYHO c(hOpMHUPOBAHBI WJIH B OCHOBHOM C(HOPMHUPOBAHBI, BCE HITU
OOJIBIIIMHCTBO MPEYCMOTPEHHBIX paboueii mporpaMmmMon
y4eOHBIX 3a/IaHUH BBITIOJHCHBI, OTACIbHBIC U3 BBITOJHEHHBIX
3aIaHAK COACPKAT OITHOKH

bazoBerit ypoBens | TeopeTmueckoe comep:kaHue Kypca OCBOCHO B IejioM 0e3
po0esIoB, HEOOXOAMMBIE TIPAKTHIECKHUE HABBIKH PAOOTHI ¢
OCBOSHHBIM MaTE€pPHAIIOM B OCHOBHOM C(DOPMHPOBAHEI,
MIpeIyCMOTPEHHBIEC paboueil yueOHo mporpaMMoi yueOHbIe
3aJaHuA BBIIIOJHCHBI C OTACIIBHBIMHU HETOYHOCTAMH, KAYECTBO
BBIITIOJTHCHU S 6OJII)HII/IHCTB3 3aHaHI/II\/'I OLIEHCHO YN CJIOM
0amioB, OIM3KUM K MAKCUMYMY .

MunumManbHbIN Teopernueckoe coliep:KaHUe Kypca OCBOCHO OOJIbIIICH
YPOBEHb 4acThI0, HO MPOOEIBI HE HOCST CYIIECTBEHHOTO XapaKTepa,
H€O6XOI[I/IMI)IC MPAKTHYCCKUC HABBIKH pa60Tm C OCBOCHHBIM
MaTepHajoM B OCHOBHOM c(hOpMHUPOBaHBI, OOJIBIIMHCTBO
MIPeIyCMOTPEHHBIX padoyeil yaeOHOH MporpaMMoi yaeOHBIX
3aJaHUi BBIIIOJIHEHBI, OTAEIBHBIC U3 BBIIOIHEHHBIX 3aJaHUN
coJiep>KaT OIINOKH.

«He KOMITCTEHIHH, Teoperuueckoe coaepkaHue Kypca OCBOSHO 4ac-TUYHO,

3aYTEHO» 3aKpeIUIEHHbIE 32 HEO0XO0IMMbIE HAaBBIKHU PA0OTHI HE CYOPMUPOBAHbI WIH
JWCLIUTUIMHOH, He chopMHUPOBaHBI OT/AENbHBIEC U3 HUX, OOJIBIIMHCTBO

(menee 61) copMHUPOBAHEI MPEeSyCMOTPEHHBIX paboueil yueOHOH mporpaMMoii 3a1aHui

HE BBITIOJIHEHO JIN0O BBITIOJIHEHO C TPyObIMHU OIIMOKAMH,
KauyeCTBO UX BBIINOJHEHHUS OLIEHEHO YKCJIOM 0ajlIOB, OJIM3KUM
K MUHUMYMY.

3. Tekymuii KOHTPOJIb YCIIEBAEMOCTH.

JIst  TeKyIero KOHTPOJS HE CO3Mal0TCS  OTAEIbHBIE KOHTPOJIBHO-
U3MepuTenbHbIe MaTepuaibl. Ux hopMHUPYIOT U3 BOIIPOCOB JIJIsl CAMOIIPOBEPKHU.

Texymuii KOHTPOIb MOKET OBITh MPEACTABJICH ABYMS TUIIAMH KOHTPOJIHHO-
U3MEPUTEITHLHBIX MaTEPHAIOB:

BOTIPOCHI JIJISI TEKYIIETO KOHTPOJIST KOHTPOJIS;

Bomnpocer Tekymiero koHTposis KoHTpois (1-3 Bompoca 3a  JIEKIHIO)
3aJ]aI0TCsl CTYJEHTaM Ha JICKIUSAX IS PEIICHUs CIEeTyIOINX 3a1au:

KOHTPOJIb MTOCEIIAEMOCTH;

KOHTPOJIb 0a30BBIX 3HAHWU W MPUHATHE MPETIOIaBaTelIeM PEIIeHUs 0 0oJiee
yTIyOJICeHHOM U3JI0KEHUH JICKIIMOHHOTO MaTepuraa;

KOHTPOJIb 0a30BBIX 3HAHWW W TPHUHATHE IMPENOJaBaTelieM PEIICHUS O
MIPOBEICHUH JTOTIOTHUTEIBHBIX 3aHITHI B paMKaX KOHCYJIbTaIUH;



KOHTpPOJIb 0a30BbIX 3HAHUMN M BbIJAYa PEKOMEHJALMN IPEroAaBaTessM,
BEIYIIUM JUCHHUIUIMHBI, 00ECIIEUYNBAIONIUM MOJyYeHHE HEOOXOAUMBIX 3HAHUU U
YMEHUH B paMKax HampasieHUs, 115 (POPMUPOBAHUS MEKIUCUUIIIMHAPHON CBSI3H;

KOHTPOJIb YCBOCHHBIX TEOPETUYECKUX 3HAHUM — NPOBEPKA OCTATOYHBIX
3HAHUU 110 JUCUUILIMHE; PA3BUTHE JIOTUYECKOTO MBIIUICHUS.

Bomnpocs! Ha 1-10 aTTrecranno

ATOMHBIE KJIacTephI: ONPEAEIECHHUE, BUIbI, CHOCOOBI ITOIYYEHUS.

CX0ZICTBO METAJUIMYECKHUX KJIACTEPOB M ATOMHBIX SJIEP.

["'eoMeTpudeckre u KBaHTOBBIC 0007109KH B KinacTepax. CynepoOoIouKy.

JluronpHBIM  TUIA3MOH B aTOMHBIX — KJacTepax. MeTron MU3MepeHusl.

JedopmaiimoHHOE pacileryieHue, CBsA3b ¢ sBieHueM spillout.

CpaBHeHHUE JIa3MOHOB B KJIaCT€pax U TUTAHTCKUX PE30HAHCOB B sJIpax.

Jledbopmartisi aTOMHBIX KJIaCTEPOB U €€ MPOSBICHUS.

Hcnonb3oBaHne aTOMHBIX KJIACTEPOB B HAHOTEXHOJIOTUSIX.

Temneparypa B kiactepax. Kiactepsl B XKHAKOM U TBepAou dase.

[Tpubnuxenue xene.

9. l'enueBwie KIACTEPHI.

10.DynnepeHsl: onpeaesaeHne, CBONCTBA, MPUIOKECHUS.

11.MHuorooOpasue yriaepoHblX CTPYKTYp: QyJepeHsl, rpadeH, HAHOTPYOKH.

12.CBoiicTBa yriiepoJHbIX HAHOTPYOOK. [IproskeHns B HAHOTEXHOJIOTHSIX.

13.KBanToBbIe ToukH. OnpeieseHne, THIbI, CIIOCOOBI MOTyYECHHUS.

14 . Mounekyinbl Burnepa B KBaHTOBBIX TOUKaX.

15.KynonoBckas 010Kajia, OTHOAIEKTPOHHBINA TPAH3UCTOP.

16.2OneKTpOHHBIN U CIMHOBBIN TPAHCIIOPT B KBAHTOBBIX TOUKaX. CIMHTPOHUKA.

17.MarauTHble KBAaHTOBBIC TOUKH.

18.Vcrnonb30BaHuEe KBAHTOBBIX TOYEK B HAHOTEXHOJIOTHSIX.

19.Konneuncar Bbose-DOiiHITeiina: omnpezeseHue, YHUKAJIbHOCTh "
nepcnekTuBbl, OCHOBHBIE HANpaBIICHUS HWCCICAOBAHUM, IEpecedeHus: ¢
JIPYTUMU 0OJIACTSMHU.

20.ITonyuenue KoHEHCATa, METO/IbI UJICHTU(DHUKAITUH.

21.Vpasuenue I'pocca-IlutaeBckoro, mapameTp nopsiaka.

22.CBs3b ¢a3bl U CKOPOCTU KOHJEHCATA.

23.Poisib B3aumoieicTBUs B KoHAeHcaTe. KBanToBOoe naBienue. [Ipubnmxenue
Tomaca-Oepmu.

24 Komnnanc KOHJEHcaTa ¢ MPUTATUBAIONIMM B3aUMOJIEUCTBHEM. AHAJIOTUS CO
B3PBIBOM CYIIEpHOBA.

25.]lunaMuka KOHJEHCaTa: 3BYKOBbIE U BHOpalMOHHBIE BO30YKICHUS,

HOKHUYHASI MOJIA.
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Bomnpock! Ha 2-10 aTTecTainio

1. CsepxTekyuecTh KoHAeHcaTa. Kpurepuit Jlannay.
2. Bpamenue koHEeHCATa: BUXPH M BUXPEBBIE PEIICTKH, CYTIEPBPAIIICHHE.



3. MHOroKOMNoHEHTHBIN KoHeHcaT. AHanorus ¢ 3¢gdexrom Jxozedcona s
CBEPXITPOBOAHHUKOB.

4. V3meHeHue B3auMOJCHCTBUSI B KOHJEHcaTe uepe3 pe3oHaHc Demidaxa.
MonexkynspHblil KOHAECHCAT.

5. YapTpa-xonoaHsliii raz @epmMu-aTOMOB.

6. OnTudeckue pemeTKku: MOJyYeHHE, MOHUTOPHHI CBOWCTB, MEPCHEKTUBBI
UCCIICIOBAHUMN.

7. IlpuHune! paboThl ONMITHYECKOTO Jla3epa.

8. AnbTepHaTHBHBIE THUIIBI  JIA3€pOB  (DJIEKTPOHHBINA,  aTOMHBIH,  ...).

CUXpOTPOHHOE U3ITyUYCHHE.

9. UnreHcuBHBIE aTTO- M (EMTOCEKYHIHBIE Ja3epbl: MPOPHIB B (U3UKE
HAHOCHCTEM.

10./1Byx-(poTOHHBIE MpoLIECCH, CTUMYJIMpPOBaHHOE PamaHOBCKOe paccesHue.

11.Amnabatnueckue mpoueccel, Stimulated Raman Adiabatic Passage
(STIRAP).

12.CBs3b 1ByX(OTOHHBIX MPOIIECCOB U TYHHEIUPOBAHHS.

13.Bupl KBaHTOBOTO TpaHcHopTa. [lepcreKTHBBI HAHOIEKTPOHUKH.

14.KBaHTOBBII TpaHCTIOPT: OT 3aKk0HOB OMa Kk ypaBHeHUsM Jlanaayapa.

15.Knaccuueckuii addext Xomna.

16.YpoBuu Jlanaay u en0o4nCICHHBIN KBaHTOBBIN 3P dekT Xoia.

17. Ipo6HbIi KBaHTOBBIN AP PexT Xoa.

18.CnunoBbIN TpaHncnopT. CIUHTPOHUKA.

19.Vcnionb30oBanue TIIa3MOHHBIX BO30YXKICHUM KJIACTEpOB B JMATHOCTHKE U
JICUCHUHU.

20.CnexTpanbHOE€ OKHO MPO3PAYHOCTA OMOTKAHEH M HACTPOMKA TIa3MOHHBIX
PE30HAHCOB.

21.buocnenuduaeckue KIacTepbl-30HIbI.

22.DOTOAECTPYKIIHS PAKOBBIX KJIETOK C MCIOJIB30BAaHNE aTOMHBIX KIaCTEPOB.

23.OnemenTapHas teopus Jpyne.

24.TlpaBuia cymM.

25.Teopust (pynkumonana mmotHoctn. dynkunonan Kowna-lllema, oomenHo-
KOPPEIALUOHHBIN YJICH.

3.1. IlepeyeHb BONPOCOB, VISl CAMOCTOSITEIbHOT0 N3y4YeHUSA

1. AToMHBIE KJIaCTEpHI: ONPEACIICHUE, BUJIbI, CTIOCOOBI MOJIYYECHHUS.

2. CXOJCTBO METAIUTMYECKUX KIACTEPOB U ATOMHBIX SJEP.

JIMnonpHBIM  IUIA3MOH B aTOMHBIX KJIacTepax. Meron U3MEpEHHs.
HedopMmairionHoe paciierieHue, CBs3b ¢ siBjieHreM spillout.

CpaBHEHHE IIJIa3MOHOB B KJIACTE€pax U TUTAHTCKUX PE30HAHCOB B A/Ipax.
Jledopmarusi aTOMHBIX KJIACTEPOB U €€ MPOSBICHHUSL.

Hcrnonb3oBaHne aTOMHBIX KJIACTEPOB B HAHOTEXHOJIOTHSIX.

['enueBbIe KIIacTEPHI.

@yIepeHbl: ONpeneIeHUe, CBOMCTBA, IPUIIO0KEHUS.

. MHoroob6pasue yriaepoaHbIx CTpYKTyp: QysuiepeHsl, rpadeH, HAaHOTPYOKH.
10 CBoiicTBa yriepoIHbIX HAaHOTPYOOK. [IpuiioskeHnst B HAHOTEXHOJIOTUSIX.
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11.KBanToBbI€ TOUKH. OnpeieIeHUE, TUIIbI, CIOCOOBI MOTYYEHUSI.

12.21eKTpOHHBIN U CIIMHOBBIN TPAHCTIOPT B KBAHTOBBIX TOUKax. CIMHTPOHUKA.

13.Micionp30BaHNEe KBAHTOBBIX TOUEK B HAHOTEXHOJIOTHSX.

14 Kongencar  bo3ze-DiiHmTelHa: ONpPENEIICHUE,  YHHUKAJIbHOCTH U
nepcrekTuBbl, OCHOBHBIE HAIPaBJICHUS HCCICIOBAHUMA, TEPECEUCHHs C
JIPYTUMU 00JIACTSAMHU.

15.¥YpaBuenue ['pocca-IIutaeBckoro, napaMmerp mopsiaka.

16.Ponb B3auMozeiicTBusi B koHaeHcaTe. KBantoBoe nasnenue. [Ipubnuxenue
Tomaca-Oepmu.

17.: 3ByKOBBIE€ U BUOpAIMOHHBIE BO30YKICHUSI, HOKHUYHAS MO/JIA.

18.CsepxTekyuecTh KoHAeHcaTa. Kpurepuit Jlannay.

19.M3MeHeHne B3auMOAEHUCTBUS B KOHJAEHcaTe yepe3 pe3oHaHc PDemrbaxa.
MonekynspHbIi KOHIEHCAT.

20.YnpTpa-xonoanslii ra3 GepMu-aToMoB.

21.0nTH4ecKre pemeTKy: TMOJydYeHHE, MOHHTOPHHT CBOWCTB, MEPCHEKTUBBI
HCCJIEIOBAHU.

22 ITpuHIMIIBI pabOTHI ONTHYECKOTO J1a3epa.

23.AnpTepHATHUBHBIE  TUIBI  JIA3epOB  (DJICKTPOHHBIA, ATOMHBIN,  ...).
CHUXpOTPOHHOE U3ITyUYECHHE.

24.JIByx-(hOTOHHBIE TIPOIECCHI, CTUMYIHpOBaHHOE PaMaHOBCKOE paccesHue.

25.CBs3b ABYX()OTOHHBIX POLECCOB U TYHHEIUPOBAHUS.

26.Buapl kBaHTOBOTO TpaHcmopTa. [lepcrnekTuBbl HAHOAIEKTPOHUKH.

27 .Knaccuueckuii apdext Xoma.

28. IpoOHbIit KBaHTOBBIHN 2P dekT Xoia.

29.CrniuHoBBINM TpaHcnopT. CIMHTPOHUKA.

30.CnekTpanbHOE€ OKHO MPO3PAYHOCTH OMOTKAHEH M HACTPOMKaA TIa3MOHHBIX
PE30HAHCOB.

31.buocnenuduaeckre KIacTepbI-30HIbI.

32.OnemenTapHas teopus Jpyne.

4.  MeToanueckue  MaTepuasibl, ONpeAeJfAlOINIMe  MPOUEeaYPHI
OllEHUBAHUSA TOCTHKEHHUS] 3aIUIAHMPOBAHHBIX Pe3yJbTATOB 00y4YeHUs!
10 AMCHHUILINHE (MOIYJII0)

4.1. llpumepHbIii MepeYeHb TEM KyPCOBbIX PadoT

ATOMHBIE KJIaCTEPhI: ONpeeIeHNE, BUIbI, CIIOCOOBI MOTYyUYCHHUS.
['eomeTpuyecKkre U KBaHTOBBIE 000JI0YKH B KJlacTepax. CynepoOoouKHy.
Jledopmariuisi aTOMHBIX KJIaCTEPOB U €€ MPOSBICHUS.

Hcnonp3oBaHne aTOMHBIX KJIACTEPOB B HAHOTEXHOJIOTHSIX.

@OyuiepeHbl: ONPEAEICHNUE, CBOUCTBA, IPUIIOKECHHUS.

Mmuoroo0pasue yriiepoiHbIX CTPYKTYp: pysuiepensl, rpadeH, HAaHOTPYOKH.
CBolicTBa yIJIepoaHBIX HAHOTPYOOK. [IprtokeHns: B HAHOTEXHOIOTHSIX.
DNEKTPOHHBINA U CIUHOBBIN TPAHCIIOPT B KBAHTOBBIX TOUKaX. CIMHTPOHUKA.
MarauTHbie KBAaHTOBBIC TOUKH.

CoNOOR~LDE



10.Mcnionp30BaHNE KBAHTOBBIX TOUYEK B HAHOTEXHOJIOTHSX.

11.CsepxTekyuecTh KoHAeHcaTa. Kpurepuii Jlannay.

12.MHOTOKOMITOHEHTHBIN KOHIEeHCAT. AHamorus ¢ d3ddexrom JIxozedcona mis
CBEPXITPOBOAHHUKOB.

13.0nTHueckrue pemieTKH: MOJyYeHHe, MOHUTOPUHI CBOMCTB, MEPCIEKTHUBBI
WCCIICIOBAHUM.

14 . ITpuHIMOBI padOTHI ONITUYECKOTO Ja3epa.

15.AnbTepHAaTUBHBIE  THUMBI  Ja3epoB  (JIEKTPOHHBIM, aATOMHBIH,  ...).
CUXpOTPOHHOE U3ITyUYCHHE.

16.1lHTeHCUBHBIE aTOMHO- W (DEMTOCEKYHIHBIC Ja3ephbl: MPOPHIB B (DHU3MKE
HAHOCHCTEM.

17.J1Byx-(poTOHHBIE MpoLIECCh, CTUMYJIMpOBaHHOE PamaHOBCKOE paccesHue.

18.CBs13b BYyX(OTOHHBIX MPOIIECCOB U TYHHETUPOBAHMUS.

19.Bupl KBaHTOBOTO TpaHcHopTa. [lepcreKTHBBI HAHOIEKTPOHUKH.

20.Vcnionp30BaHne TMIA3MOHHBIX BO30YXKJIEHUH KJIacCTEpPOB B JTMArHOCTHKE H
JICUCHUH.

21.OnemenTapHas Teopus Jpyne.

4.2. IlepeyeHb BONPOCOB, BLIHOCHMBIX IK3aMeH
ATOMHBIE KJIacTephl: ONPECIICHNE, BUbI, CIIOCOOBI OIYYECHHUS.
CX0JCTBO METAUINYECKUX KJIACTEPOB U aTOMHBIX SAEP.
['eomeTpryeckue 1 KBaHTOBbIE 000JI0UKH B KilacTepax. CynepoOosIouKH.
JIMmoyibHBIM  TJIa3MOH B aTOMHBIX — KjacTtepax. MeTton U3MepeHus.
JedopmaliimoHHoe pacilerieHue, cBs3b ¢ sBiaeHueM spillout.
CpaBHeHHe MIa3MOHOB B KJIACTEPaX M TUTAHTCKUX PE30HAHCOB B sIIpax.
Jedopmartiyst aTOMHBIX KIaCTEPOB U €€ MPOSBICHUS.
Hcnonp30BaHne aTOMHBIX KJIACTEPOB B HAHOTEXHOJIOTHSX.
Temneparypa B kinactepax. Kiacrepsl B XKUAKOM W TBepaou dase.
[Tpubnuxenue xene.
9. l'enueBbie KIACTEPHI.
10.Dynnepensl: onpeaeneHne, CBOUCTBA, MPUITOKEHUS.
11.MuorooOpa3ue yriepoIHbIX CTPYKTYyp: pysuiepensl, rpadeH, HAHOTPYOKH.
12.CBoiicTBa yriiepoJHbIX HAHOTPYOOK. [IpuoskeHus B HAHOTEXHOJIOTHSIX.
13.KBanToBbIe Touku. OnpeneneHue, TUIbl, CIIOCOObI MOTYYESHHUS.
14.Mouekyiibl Burnepa B KBaHTOBBIX TOUKaX.
15.KynonoBckas 010Kaj1a, 0OTHODIEKTPOHHBINA TPAH3UCTOP.
16.21€eKTpOHHBIN U CIIMHOBBIM TPAHCTIOPT B KBAHTOBBIX TOUKax. CIUHTPOHUKA.
17.MaruutHble KBAHTOBBIC TOYKH.
18.Vcionp30BaHNE KBAHTOBBIX TOYEK B HAHOTEXHOJIOTHSX.
19.Konnencar  bosze-DiHInTeliHA:  ONpeAesieHHe,  YHUKAIbHOCTb U
nepcrekTuBbl, OCHOBHBIC HAIPaBICHUS WCCICIOBAHHUMA, MEPECEUCHUS C
JIPYTUMH 00JIaCTSIMHU.
20.IToryuyenne KOHAEHCATa, METOAbI HICHTU(UKALINH.
21.YpaBuenue ['pocca-ITutaeBckoro, mapamerp mopsiaka.
22.CBs13b (ha3bl U CKOPOCTH KOHJECHCATA.
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23.Ponb B3aumogeiicTBus B KoHzeHcate. KBantoBoe nasnenue. [Ipubnmxenue
Tomaca-®epmu.

24 Konnarnc KOHJEHcaTa ¢ MPUTATHBAIOIIMM B3aUMOJCUCTBUEM. AHAIOTHS CO
B3pPBIBOM CyTIEpHOBA.

25./lnnaMuKka KOHJEHCaTa: 3BYKOBbIE U BHOpAIllMOHHBIE BO30YXKICHUSA,
HOKHUYHASI MOJIA.

26.CepxTekyuecTh KoHeHcaTa. Kpurepuii Jlannay.

27.BpailieHre KOHJieHCaTa: BUXPU U BUXPEBbIE PEILIETKH, CyNIepBpAIllCHHUE.

28.MHOTOKOMIIOHEHTHBIN KOHeHcaT. AHanorus ¢ 3¢ dexrom Jxozedcona s
CBEPXIPOBOTHUKOB.

29.M3MeHeHre B3aUMOJCHCTBUA B KOHJEHcare uepe3 pe3oHaHc Dembaxa.
MonekynspHbIi KOHIEHCAT.

30.YabpTpa-xonoausiii raz GepmMu-aToMOB.

31.0nTuvecKkre pemeTky: MOJydYeHHE, MOHHTOPHHT CBOWCTB, MEPCHEKTUBBI
HCCJIEIOBAHU.

32.I1puHIHMIIBI pabOTHI ONTHYECKOTO J1a3epa.

33.AnpTepHATHUBHBIE  TUMBI  JIA3€pOB  (DJICKTPOHHBIA, ATOMHBIN,  ...).
CHUXpOTPOHHOE U3ITyUYECHHE.

34.lHTeHCHBHBIE aTTO- M (DEMTOCEKYHIHBIC Ja3ephbl: MPOPHIB B (HHU3UKE
HAHOCHCTEM.

35./1Byx-(OTOHHBIE IPOLIECCHI, CTUMYJIMpPOBaHHOE PaMaHOBCKOE paccesiHUe.

36.Annabatnueckue mporeccel, Stimulated Raman Adiabatic Passage
(STIRAP).

37.CBs3b ABYX(DOTOHHBIX MPOIECCOB U TYHHETUPOBAHMUS.

38.Buapl kBanTOBOTO TpaHcnopTa. [lepcrnekTuBbl HAHOAIEKTPOHUKH.

39.KBaHTOBBII TpaHCcHIOPT: OT 3ak0HOB OMa K ypaBHeHUsIM JlaHmayapa.

40.Knaccuueckuii addext Xomna.

41.YpoBuu Jlanaay u 1enoyucieHHblid KBaHTOBBIA 3 PexT Xoia.

42.JIpoOHbI KBaHTOBBIN ekt Xoa.

43.CrnuHOBBIN TpaHcnopT. CHHHTPOHUKA.

44 Vicnonp30BaHHE IJIa3MOHHBIX BO30Y)KIE€HHUW KIJIACTEPOB B JUATHOCTUKE U
JICUCHUH.

45.CreKTpanbHOEe OKHO MPO3PAYHOCTH OMOTKaHEW M HAacTpoWKa IMIa3MOHHBIX
PE30HAHCOB.

46.buocnenuduyeckne KIacTepbl-30HIbI.

47.DoToAecTPYKIMS PAaKOBBIX KJIETOK C HCIIOJIb30BAHNE ATOMHBIX KJIACTEPOB.

48.OnemenTapnas teopus Jpyne.

49.11paBuna cymm.

50.Teopust ¢dynkmumonana mioTHoctu. Dynkmnuonan Kona-lllema, oOmeHHO-
KOPPEIALUOHHBIN YJICH.

4.3 O0pa3ubl OMJI€TOB HA IK3aMeH

UHI'YIICKHUA I'OCYJAPCTBEHHBIV YHUBEPCUTET
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BUWIET Nel

Jucuunmaa: HAHOCUCTEMBL. METO/IbI IOJIYYEHWS U CBOMCTBA.
9K3AMEH

CnenmanbHOCTh «Pu3uka» (Pu3nKa NOTYNPOBOAHUKOB. MUKPOIJIEKTPOHUKA)

1. ArtomHBIE KIacTepsl: ONpeeieHne, BUABI, CIIOCOOBI TTOTYYCHHUS.

2. Konpencar  bBosze-DitHmireiiHa:  ompenelieHHe,  YHUKAILHOCTh |
nepcrneKkTuBbl, OCHOBHBIE HaIpaBiICHUsS HCCIEIOBAHUH, MEPECEUEHUs C
JOPYTHMHA O0JTACTAMHU.

3. Teopust pynkiuonana miotHoctn. OyHkimonan Kona-Illema, oOMeHHO-
KOPPESLIMOHHBIA WICH.

YTBEPXJIAIO

« 20 » mas 2018 . 3aB. Kadenpoii

UHI'YIICKHUH T'OCYJIAPCTBEHHBIV YHUBEPCUTET

BUWJIET Ne2

Jucuuumua: HAHOCUCTEMbL. METO/Ibl IOJIYUEHUS 1 CBOMCTBA.
OK3AMEH

CrientmanbHocTh «®Pusnkay (Ousnka nonynpoBoJHUKOB. MUKPO3IEKTPOHHKA)

1. Cxo0AcTBO METAUIMYECKHUX KIACTEPOB U aTOMHBIX SIZIEP.
2. JluHaMyKa KOHJIEHCATa: 3BYKOBEIE H BUOPAIMOHHBIE BO30YKICHUSI.
3. DOnemenrapHas teopus pyne.

YTBEPXJIAIO

« 20 » mas 2018 . 3ag. Kadempoit

UHI'YUICKHUH I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUJIET Ne3

Jlucummmaaa: HAHOCUCTEMBIL. METO/IbI ITOJIYYEHNWS 1 CBOMCTBA.
OK3AMEH

CnenmanbHOCTh «Pu3uka» (Pu3nKa NOTYNPOBOAHUKOB. MUKPO3JIEKTPOHUKA)

1. Teomerpuueckue U KBaHTOBbIE 000JI0UKH B Ki1acTepax. CynepoOonoUKH.
2. CaepxrekyuecTb KoHIeHcaTa. Kpurepuit Jlannay.
3. ®doromecTpyKuusi PpaKOBBIX KJIETOK C HCIOJb30BaHHE ATOMHBIX
KJIaCTEPOB.
YTBEPXJIAIO

« 20 » mas 2018 . 3ag. Kadenpoit
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HUHT'YIICKHUHA T'OCYJIAPCTBEHHBIV YHUBEPCUTET

BUWJIET Ned

Jucuuumua: HAHOCUCTEMbL. METO/Ibl IOJYYEHUS 1 CBOMCTBA.
OK3AMEH

CrenmanbHocTh «Pusnkay (Ousnka nomynpoBoJHUKOB. MUKPO3IEKTPOHHKA)

1. JlumonbHBIA TUIA3MOH B aTOMHBIX KJIacTepax. MeEToa HW3MEpeHHS.
HedopmanmoHHoe pacIierieHne, CBs3h C sBIcHuEM spillout.

2. Komnanc koHJeHcaTa C MPUTATUBAIONIUM B3aUMOJICHCTBUEM. AHAIOTHS
CO B3pBIBOM CYIIEPHOBA.

3. buocnennpuyeckue KiacTephl-30HIbI.

YTBEPXJIAIO

« 20 » mas 2018 . 3aB. Kadenpoii

UHI'YIICKHUH T'OCYJIAPCTBEHHBIV YHUBEPCUTET

BUWJIET NeS

Jucuuumua: HAHOCUCTEMbL. METO/Ibl IOJIYUEHUS 1 CBOMCTBA.
OK3AMEH

CrientmanbHocTh «Pusnkay (Ousnka momynpoBoJHUKOB. MUKPOIIEKTPOHHKA)

=

CpaBHeHHe TJ1a3MOHOB B KJIACTEPAX M TMTAHTCKUX PE30HAHCOB B SApax.
YabpTpa-xosoaHsi ra3 GepmMu-aToMoB.

3. CnexrpanpHOE OKHO MIPO3PAaYHOCTH OMOTKAaHEH U HACTPOHKA IIa3MOHHBIX
PE30HAHCOB.

N

YTBEPXJIAIO

« 20 » mas 2018 r. 3aB. Kadenpoii

HUHT'YIHICKHUA T'OCYJIAPCTBEHHBIV YHUBEPCUTET

BUJIET Ne6

Jucuurmua: HAHOCUCTEMbL. METO/IbI IOJYYEHUS 1 CBOMCTBA.
OK3AMEH

CriertmanbHOCTh «Pm3ukay (Dusnka morynpoBoJHUKOB. MUKPOIIEKTPOHHKA)

1. CxoacTBo METAUIMYECKUX KIACTEPOB M aTOMHBIX SIZIEP.
2. JIByx-poTOHHBIE MPOILIECCH, CTUMYJIMPOBaHHOE PaMaHOBCKOE paccesiHue.
3. Buocnennduyueckue KiacTepbl-30HIbI.

YTBEPXJIAIO
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«20» mag 2018 .  3aB. Kadenpoii

UHIT'YIICKHUHA T'OCYJIAPCTBEHHBIV YHUBEPCUTET

BUWJIET Ne7

Jlucrmmmna: HAHOCUCTEMBL. METO/IbI TOJIYYEHW S U CBOVICTBA.
OK3AMEH

CrrertmanbHOCTh «Dm3ukay (Dusnka morynpoBoIHUKOB. MUKPOIIEKTPOHHUKA)

1. Jledopmarius aTOMHBIX KJIACTEPOB U €€ MPOSBICHUS.
2. AnpTepHAaTMBHBIC  TUNBl  Jla3epoB  (JIEKTPOHHBIA,  ATOMHBIN).
CHXpOTpOHHOE H3ITyYeHHE.
3. Hcnonw3oBaHue MIa3MOHHBIX BO30YXKICHHN KJIaCTEPOB B JIUArHOCTHKE U
JICUCHHUMH.
YTBEPXJIALO

« 20 » okTsa6ps 2018 . 3ag. Kadenpoit

UHI'YIICKHUH T'OCYJIAPCTBEHHBIV YHUBEPCUTET

BUJIET Ne8

Jucuuumua: HAHOCUCTEMbL. METO/IbI IOJIYYEHUS 1 CBOMCTBA.
OK3AMEH

CrnenmanbHOCTh «Pu3uka» (Pu3nKa NOTYIPOBOAHUKOB. MUKPO3JIEKTPOHHUKA)

1. Hcnonp3oBaHWe aTOMHBIX KIACTEPOB B HAHOTEXHOJIOTHSIX.
JByx-(hOTOHHBIE TIPOIIECCHI, CTUMYIIUPOBaHHOE PamMaHOBCKOE paccesHue.
3. JlpoOHbIif kBaHTOBBIN ekt XoIa.

N

YTBEPXJIAIO

« 20 » mas 2018 . 3ag. Kadempoit

UHI'YIICKHUH I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUJIET Ne9

Jlucuummiaa: HAHOCUCTEMBIL. METO/IbI ITOJIYYEHNWS 1 CBOMCTBA.
OK3AMEH

CnenmanbHOCTh «Pu3uka» (Pu3nKa NOTYNPOBOAHUKOB. MUKPO3JIEKTPOHUKA)

1. Temmeparypa B kmactepax. Kiactepsl B XKUAKOW H TBepIoil ¢aze.
[Ipubnmxenue xene.

2. V3meHeHue B3aMMOJCHCTBUS B KOHIEHcaTe uepe3 pe3oHaHc Demdaxa.
MonekynapHbIil KOHJIEHCAT.

3. CrnuHoBblli TpancnopT. CIIMHTPOHHKA.
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YTBEPXIAIO

« 20 » masg 2018 . 3aB. Kadempoii

UHI'YIUICKHUI I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUJIET Nel0

Jlucrmmmna: HAHOCUCTEMBL. METO/IbI TOJIYYEHW S U CBOVICTBA.
9K3AMEH

CrrertmanbHOCTh «Dm3ukay (Dusnka morynpoBoHUKOB. MUKPOIIEKTPOHHUKA)

1. TenueBble KIacTepEHI.

2. Bpamenue kKoHIeHcaTa: BUXPU U BUXPEBBIC PELICTKH, CylepBpaIleHHe.

3. Yposuu Jlannay u 1eno4ncIeHHBIN KBAaHTOBBIH ¢ ekt Xomra.
YTBEPXIAIO

« 20 » mas 2018 . 3aB. Kadenpoii

UHI'YIICKHUH I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUWJIET Nell

Jlucrmmmna: HAHOCUCTEMBL. METO/IbI IOJYYEHUS U CBOVICTBA.
OK3AMEH

CrnenmanbHOCTh «Pu3ukay (Pu3nKa NOTYIPOBOAHUKOB. MUKpPO3JIEKTPOHHUKA)
1. ®ynnepensl: onpeeneHne, CBONCTBA, IPUIOKEHHUS.
2. TIpuHOUTB pabOTH ONTUYECKOTO Ja3epa.
3. Kunaccuueckuit apdexr Xomna.

YTBEPXJIAIO

«20» maa 2018 .  3aB. Kadempoii

UHI'YIICKHUH I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUWJIET Nel2

Jlucummmaaa: HAHOCUCTEMBIL. METO/IbI ITOJIYYEHNWS 1 CBOMCTBA.
OK3AMEH

CnenmanbHOCTh «Pu3uka» (Pu3nKa NOTYNPOBOAHUKOB. MUKPO3JIEKTPOHUKA)

1. MmHorooOpa3ue  yrJIepoaHBIX  CTPYKTyp:  (ymiepeHbl,  rpades,
HaHOTPYOKH.

2. Pomp B3amMmojeiicTBus B KOHHAeHcare. KBaHTOBoe  JiaBIicHWE.
[Tpubmmxenne Tomaca-Depmu.

3. KBaHTOBBII TpaHCHOPT: OT 3aKkoHOB OMa K ypaBHeHusM Jlanaayapa.
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YTBEPXIAIO

« 20 » masg 2018 . 3aB. Kadempoii

UHI'YIUICKHUI I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUJIET Nel3

Jlucrmmmna: HAHOCUCTEMBL. METO/IbI TOJIYYEHW S U CBOVICTBA.
9K3AMEH

CrrertmanbHOCTh «Dm3ukay (Dusnka morynpoBoHUKOB. MUKPOIIEKTPOHHUKA)

1. CaoiicTBa yriepoaHbIX HAHOTPYOOK. [IpnnokeHns B HAHOTEXHOIOTHAX.

2. MHOroKOMITIOHEHTHBIM KOHAeHcaT. AHanorus ¢ 3¢dexkrom [xo3edcona
JUTSL CBEPXITPOBOTHUKOB.

3. Buusl kBaHTOBOrO TpaHcmopTa. [lepcreKTHBLI HAHOICKTPOHUKH.

YTBEPXJIAIO

« 20 » mas 2018 . 3aB. Kadenpoii

UHI'YIICKHUH T'OCYJIAPCTBEHHBIV YHUBEPCUTET

BUJIET Nel4

Jucuuumua: HAHOCUCTEMbL. METO/Ibl IOJYYEHUS 1 CBOMCTBA.
OK3AMEH

CrientmanbHocTh «Pusnkay (Ousnka morynpoBoJHUKOB. MUKPO3IEKTPOHHKA)

1. KsanToBble ToukH. OmpeeneHue, TUIBI, CIIOCOOBI ITOTyYeHUs.
2. OnTHueckue pemieTKy: MONydYeHue, MOHUTOPUHT CBOMCTB, MEPCIEKTHBBI
HCCIIeIOBaHUH.
3. Cas3b IBYX()OTOHHBIX MPOIECCOB M TYHHEITUPOBAHUSL.
YTBEPXJIAO

« 20 » mas 2018 . 3aB. Kadempoit

UHI'YIICKHUH I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUWIET Nel5

Jlucuummiaa: HAHOCUCTEMBIL. METO/IbI ITOJIYYEHNWS 1 CBOMCTBA.
OK3AMEH

CnenmanbHOCTh «Pu3uka» (Pu3nKa NOTYNPOBOAHUKOB. MUKPO3JIEKTPOHUKA)

1. Monexynsl Buraepa B KBaHTOBBIX TOYKaX.
2. TlonydyeHue KOHJCHCATa, METOIbI HACHTH(DHUKAIINH.
3. AmmaGarmueckue mporecchl, Stimulated Raman Adiabatic Passage
(STIRAP).
YTBEPXIAIO
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«20» mag 2018 r.  3aB. Kadenpoii

UHIT'YIICKHUHA T'OCYJIAPCTBEHHBIV YHUBEPCUTET

BUJIET Nel6

Jlucrmmmna: HAHOCUCTEMBL. METO/IbI TOJYYEHW S U CBOVICTBA.

OK3AMEH

CrrertmanbHOCTh «Dm3ukay (Dusnka morynpoBoIHUKOB. MUKPOIIEKTPOHHKA)

1.
2.
3.

Kynonosckas 6okana, 0gHOIIEKTPOHHBIN TPaH3UCTOP.

CBs13b (ha3bl ¥ CKOPOCTH KOHACHCATA.

WNnTencuBHBIE aTTO- M (EeMTO-CEKYHIHBIE Ja3ephl: MPOPHIB B (H3HKE
HAHOCHCTEM.

YTBEPXIAIO

« 20 » mas 2018 3aB. Kadenpoii

WHI'YIICKUI T'OCYJAPCTBEHHBIY YHUBEPCUTET

BUJIET Nel7

Jlucrmmmna: HAHOCUCTEMBL. METO/IbI IOJYYEHUS U CBOVCTBA.

SK3AMEH

CrientmanbHocTh «Pusnkay (Ousnka morynpoBoJHUKOB. MUKPO3IEKTPOHHKA)

1.
2.
3.

CpaBHEHHE JIa3MOHOB B KJIACTEPax U TMTAHTCKUX PE30HAHCOB B SAPAX.
CeepxTekydecTh KoHIeHcaTa. Kputepuii Jlanmay.

ONEeKTPOHHBI W CIMHOBBIA TPAHCIOPT B  KBAaHTOBBIX  TOYKaX.
CrnuHTpOHMKA.

YTBEPXJIAIO

« 20 » mas 2018 . 3ag. Kadempoii

UHI'YIICKHUH I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUJIET Nel8

Jlucrummna: HAHOCUCTEMBL. METO/IbI [TOJIYYEHU S U CBOWCTBA.

OK3AMEH

CnenuanbHOCTh «Pu3uka» (Pu3nKa NOIyNPOBOAHUKOB. MUKPO3JIEKTPOHUKA)

1.

2.
3.

JunonpHbIi TIa3MOH B aTOMHBIX Kjactepax. MeTojl u3MepeHus.
HedopmarmonHoe paciieruieHue, CBs3b ¢ siBjeHueM spillout.

Y nbTpa-xonoaHelii ra3 depMu-aToMoB.

VYpasuenue I'pocca-IInuraesckoro
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YTBEPXIAIO

« 20 » mas 2018 r.  3aB. Kadhenpoit

UHI'YIUICKHUI I'OCYJAPCTBEHHBIV YHUBEPCUTET

BUWIET Nel9

Jlucrmmmna: HAHOCUCTEMBL. METO/IbI TOJIYYEHW S U CBOVICTBA.
9K3AMEH

CrrertmanbHOCTh «Dm3ukay (Dusnka morynpoBoHUKOB. MUKPOIIEKTPOHHUKA)

1. T'eomerpuueckre U KBaHTOBBIE 000s109KH B KiacTepax. CymepoOoIoduky.
2. JluHaMuKa KOHJEHCATa: 3BYKOBBIC M BUOPAIMOHHBIC BO30YKICHUS.
3. MarauTHbple KBAHTOBBIC TOUYKH.

« 20 » masa 2018 r  3aB. Kadenpoii

UHI'YIICKHUH T'OCYJAPCTBEHHBIV YHUBEPCUTET

BUJIET Ne20

Jucuuumua: HAHOCUCTEMbL. METO/IbI IOJIYYEHUS 1 CBOMCTBA.
OK3AMEH

CrientmanbHocTh «Pusnkay (Ousnka momynpoBoJHUKOB. MUKPOIIEKTPOHHKA)

1. CpaBHeHHE IJIa3MOHOB B KJIACTEPaX U THTAHTCKUX PE30HAHCOB B sAIpax.

2. Komnanc xoHJeHcaTa C MPUTATUBAIONIAM B3aWMOJIEHCTBHEM. AHAIOTHA
CO B3pPBIBOM CYTIEpHOBA.

3. Hcnonb3oBaHue KBAHTOBBIX TOUYEK B HAHOTEXHOJIOTHSX.

YTBEPXJIAIO

« 20 » mas 2018 3as. Kadenpoit

lIkaja M KPpUTEPHH OLEHKH TPOMEKYTOYHOM aTTecTalliu B (popMe IK3aMeHa

Ornenka YpoBeHb O6mue TpeboBaHus K pe3yIbTaTaM aTTEeCTAlluU B
(6ae) chopmupoBanH | hopme 3auera
0CTH
KOMIIETeHLIUH
«3aureno» | Bricokwmii Teopernueckoe coaepkaHue Kypca OCBOEHO
YPOBEHB MTOJTHOCTRIO 0€3 MPOOEsIOB UITH B TIEJIOM, YUTH OOJTBINEH
(61-100) 9acThI0, HEOOXOTUMEBIE TPAKTUUIECKUE HABBIKH PAOOTHI
C OCBOCHHBIM MaTepHajioM c(HOpMHUPOBaHBI U B
OCHOBHOM C(HOPMHUPOBAHBI, BCE I OOJIBIIMHCTBO
MPeAyCMOTPEHHBIX pabouell mporpaMMoil yueOHbIX
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OTJIMYHO

3a/1aHUH BBITTIOJIHEHBI, OTJCIBHBIC U3 BBITIOJTHEHHBIX
3aJJaHui colepKaT OLIMOKU

ba3zosrrit
YpOBEHB

TeopeTuueckoe coiepkaHue Kypca OCBOCHO B
mesoM 0e3 mpo0esoB, HEOOXOAMMBIC TTPAKTHICCKHE
HaBBIKU paOOTHI C OCBOCHHBIM MAaTEPUAIOM B
OCHOBHOM C()OPMHUPOBAHbI, MPEIYCMOTPCHHBIC
paboueii yueOHON mporpaMMoit yueOHbIe 3aJaHus
BBITMIOJIHEHBI C OTJICIIbHBIMU HETOYHOCTSIMH, KQueCTBO
BBITIOJIHEHHS OOJIBIIIMHCTBA 3aJaHUIl OLICHEHO YHCIIOM
0ayIoB, OTM3KUM K MAKCUMYMY .

MununmaabHBIN
YPOBEHB

TeopeTtnueckoe coepkaHue Kypca OCBOSHO
OoJb1Ieli YacThi0, HO IPOOEIBI HE HOCAT
CYIIECTBEHHOTO XapaKkTepa, HeOOX0UMbIe
MPAaKTHYECKHE HABBIKA PAOOTHI C OCBOEHHBIM
MaTepraIoM B OCHOBHOM C()OPMHUPOBAHEI,
OOJBIIMHCTBO MPETyCMOTPEHHBIX paboueil yueOHOM
MPOrpaMMOii yUeOHBIX 3aJJaHH BBITIOJTHEHBI,
OTJIeNIbHbIE U3 BBHITIOJTHEHHBIX 3aJaHUN coaepKaT
OINOKH.

«He
3a4TEHO»

(menee 61)

KOMITCTCHIHH,
3aKpEIJIEHHBIE 3a
JUCLIUIDINHOM,
IK-2, I1IK-3
Hec(hOpMHUPOBAH
BI

Teoperuueckoe coaep:kaHue Kypca OCBOEHO
YaCTUYHO, HeOOXOAUMBIC HaBBIKH PaOOTHI HE
chopMHUpOBaHBI MK cHOPMHUPOBAHBI OTACIBHEIC U3
HUX, OOJIBITUHCTBO MPEIyCMOTPEHHBIX paboueit
y4eO0HOI TporpaMMoN 3aflaHu HE BBHITTOIHEHO JIHO0
BBITIOJIHEHO C TPYOBIMH OIIMOKaMu, Ka4eCTBO UX
BBITIOJTHEHUSI OLIEHEHO YHCIIOM 0alIoB, OJIN3KUM K
MHUHHMYMY.
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