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AHHOTaIUI

JucuumuinHa «JIeKTpOHHBIE U KBaHTOBBIE prOopsl CBUY» BXOIUT B 00pa3oBaTeIbHYIO
IpOTrpaMMy BBICIIETO OOpa30BaHWs 1O HAIPABICHHIO MOATOTOBKH/ cnernmaimbHocTH 12.03.02
«OnTOoTeXHUKa»  HAMpaBICHHOCTH  «OINTHUKO-JIEKTPOHHBIE TMPUOOPBI U KOMIUIEKCHI».
Juctumunaa peanu3yercs kadempoid «No21y.

JlucuuiuinHa HauesneHa Ha (P OpMUPOBAHKE Y BBIITYCKHUKA CIEIYIOIMX KOMIIETECHIIUMA!

[IK-3 «CrnocoOGHOCTh K aHalu3y, pacyeTy, MPOCKTUPOBAHUIO M KOHCTPYHPOBAHHUIO B
COOTBETCTBUM C TEXHMYECKHUM 3a/laHUEM THUIIOBBIX CUCTEM, HPHUOOPOB, ONTOTEXHMKH Ha
CXEMOTEXHMYECKOM M 3JEMEHTHOM YpPOBHSX, B TOM YHCJIE C HCIHOJIb30BAHUEM CHUCTEM
aBTOMATH3UPOBAHHOT'O IPOEKTUPOBAHUSD
Copneprkanue JUCHUTUIMHBI OXBAaTHIBAET KPYT BOIIPOCOB, CBA3AHHBIX C IPUHIIUIIAMU
HOCTPOEHUS KBAHTOBO-3JIEKTPOHHBIX YCTPOMCTB U X PUMEHEHUE NIPH pa3paboTKe CUCTEM
nepeaayu, 00pabOTKH U 3aIIUTHl HHPOPMALIUHU B TEIEKOMMYHUKAIIMOHHBIX CUCTEMAX;
U3yYeHHEM KOHCTPYKLHMHU U XapaKTePUCTHK Mepeslatoliel U NpUeMHO annapaTypbl ITHYECKOTO
Jara3oHa; BIUSHUEM BHEIIHUX BO3ACHCTBUI Ha KaHAIIBI NIepeaadyd MHOOPMAIH B OITHYECKOM
JIarnasoHe.

[IpenogaBanue AUCUMILIMHBI TpeAycMaTpuUBaeT cieayroume GOopMbl OpraHU3aliH
y4eOHoro mporecca: (JIeKuuu, j1adopaTopHble paldOThl, MPAKTUUYECKHUE 3aHATHSA, CEMUHApBI,
camocTosiTelbHas paboTa 00ydaronerocs, KypcoBoe MpOeKTUPOBAHUE).

[IporpaMMoOii AUCHUIUIMHBI NPEAYCMOTPEHBI CIEAYIOIUE BUIbI KOHTPOJIS: TEKYILIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTalus B popMe 3K3aMeHa.

OO0masi TpyA0eMKOCTh OCBOSHUS JHMCIUILIMHBI COCTaBIseT S5 3aueTHBIX enuHuil, 180
4acoB.

S3bIk 00yUYeHHUS 110 AUCIUIUIMHE «PYCCKUU »



1. TlepedeHb MIAHUPYEMBIX PE3YJIETATOB OOYUYCHUS 110 JUCIUILINHE

1.1. [lenwu npenogaBaHus JUCIUATUTHHBI

[enpro mpemogaBaHus AUCIUTLINHBI SBIISETCS 3HAKOMCTBO C (DM3MUYECKUMU OCHOBAMH
ANEKTPOHHBIX U KBaHTOBBIX NpubopoB CBY u ontudeckoro nuamna3ona. J{s HOCTHKEHUS ATON
[EIH CTaBATCS 3aJadd HW3yUYCHUS CICAYIOIIUX BOIMPOCOB: MPUHIUIBI TOCTPOSHUS KBAHTOBO-
AJIEKTPOHHBIX YCTPOWCTB M MX NMPUMECHEHHUE MPH pa3pabOTKE CUCTEM Tepenadyu, 00paOdOTKU H
3amuUThl HHQOPMAIIMK B TEIEKOMMYHHKAITMOHHBIX CHCTEMaX; KOHCTPYKIIMH M XapaKTePUCTUKU
nepefaroeii W TNPUEeMHOM ammapartypbl ONTHYECKOrO JHMana3oHa; BIMSHHE BHEIIHHX
BO3JICHCTBUI Ha KaHAJBI Mepeaadd WHGOpMaMu B ONTHYECKOM Juarna3oHe. [IpuBUTh HaBBIKA
MPAKTUYECKON paboThl U U3y4YeHUs 31eMeHTOB nmpuoopoB CBY u ontuyeckoro nuamna3ona (mpu
BBITIOJITHCHUH JTA0OPATOPHBIX padoT).

1.2. JlucuumniuHa BXOAMT B  COCTaB  4acTd, (OPMUPYEMOH  y4aCTHHKaAMHU
00pa3oBaTeNbHBIX OTHOIICHUH, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIETO0 00pa3oBaHus (naiee —
OI1 BO).

1.3. TlepeyeHp mIaHUPYEMBIX pE3yJIbTaTOB O0YUSHHS 10 AUCIHUILIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHHs AUCHUILUIMHBI O0YYaroIIUICS MOJDKEH 00JIafaTh CIEAYIOIIMMU
KOMIIETEHIIMSIMU WIHM UX 4acTAMHU. KoMIeTeHIIMM U MHOMKATOPBI UX JTOCTHUKEHUS NPUBEACHBI B
tabsuue 1.

Tabauna 1 — [lepedyeHb KOMIETEHIMI U UHAMKATOPOB UX JIOCTHKEHUS

Kareropus (rpynmna)

Ko n naumenoBanue

KOZ[ W HAMMCHOBAHUC MHAUKATOpPA JOCTUIKCHUSA

KOMIIETCHIIMH KOMIIETCHIIMH KOMIIETCHIIMH
[1K-3 CnocobHOCTB K
I1K-3.1.1 pa3pabaTbiBaeT (hyHKIIMOHAIBHBIE U
aHaJIn3y, pacyery,
CTPYKTYpPHBIE CXEMbI ONITOTEXHUKHU, OTIPEAEIAET
IIPOEKTUPOBAHMIO U . o
¢bu3nvecKkne NPUHIMIIBI JEHCTBUS YCTPOICTB B
KOHCTPYUPOBAHUIO B
COOTBETCTBUM C TEXHUYECKUMHU TPEOOBAHUSIMHU C
COOTBETCTBHH C
HCII0JIb30BAHNEM TEOPETUUECKUX METOJOB U
TEXHUYECKUM
MIPOrPaMMHBIX CPEJICTB IPOEKTUPOBAHUS U
3aJJaHUEM THUIIOBBIX
KOHCTPYUPOBaHUs
[Tpodeccuonanbhble | cuctem, MpUOOPOB,
[IK-3./1.2 pacCUuTBIBAET, BU3yAIU3UPYET U
KOMIIETEHIIUH ONTOTEXHUKH Ha

CXEMOTEXHUYECKOM U
AJIEMEHTHOM YPOBHSIX,
B TOM YHCJIE C

MOJIEIUPYET JeHCTBHE ONTHYECKUX HIEMEHTOB
Y CHCTEM C UCTIOJIb30BaHUEM
CMELUATU3UPOBAHHOTO IPOTPAMMHOTO
oOecnieyeHus, o0pabaThIBaeT U aHAIU3UPYET

HCIIOJIb30BAHUEM
CHCTeM pe3yJIbTaThl pacueTa ¢ UCIOJIb30BaHHEM
CIENHATM3UPOBAHHOTO IPOTPAMMHOTO
aBTOMaTI/I3I/IpOBaHHOFO
o0ecreueHus
POCKTHPOBAHHUS

— «Du3ukKay,

2. Mecto nucuurmiuHbl B cTpyktype OIT
JluctuminHa MOKeT 0a3UpOBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIONUMUCS
MIPU U3YYSHHUH CIeTYIONINX AUCIUILINH:

— «MaremaTuka (MaTeMaTHUCCKUIN aHAIIH3)»,

— «DNEeKTpOJMHAMHUKA ¥ PACTIPOCTPAHEHUE PATHOBOIIHY,
— «DJEeKTPOHUKAY,

— «OCHOBEBI OIITHKWY,
— «VICTOYHUKY ¥ PUEMHUKN ONITHYCCKOTO H3ITYICHHUS,

3HaHI/I$I, INOJIYYCHHBIC TIpU H3YYUYCHUU MaTCpHUalia JJAaHHOM

JUCHUINIIMHBI, MMCIOT KakK

CaMOCTOATCIIBHOC 3HAYCHUC, TaAK U MOT'YT UCITIOJb30BAaTHCA IMPU U3YUCHUHN APYTUX AJUCHHUILINH:
— «Ycrpoiictea CBY u aHTEHHBI»,




— «lludpossie ycTpoiicTBa 1 MUKpPOIIPOLIECCOPBD»,

3. OO0BeM U TPYJI0EMKOCTh JUCITUILIAHBI
Jlanaple 00 0o0meM o0beMe IUCIUIUIMHBI, TPYIOSEMKOCTH OTICIBHBIX BHJIOB yYYCOHOM
paboThI 1O TUCIUILTHHE (M paclpeie]ICHue 3TOH TPYJA0EMKOCTH TI0 CEMeCTpaM) IPeCTaBIICHbI B
Tabauie 2.

Tabnuua 2 — O6beM U TPYAOEMKOCTh IUCIUILIIMHbI

TpynoeMKocTh 1o
Bun yueGHOM paboThI Bcero ceMecTpaM
Ne7
1 2 3
Oowan mpyooemKkocmp oucyunIuHl, 5/ 180 5/ 180
3E/ (uac)
AyoumopHnuie 3auamus, BCETo 4ac. 68 68
B TOM YHCJIE!
nekuuu (JI), (wac) 34 34
npaktuueckue/cemunapckue 3ansatus (113),
17 17
(dac)
naboparopusie pabotsl (JIP), (dac) 17 17
KypcoBoi npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 45 45
CamocmoamenvHas paboma, Bcero (dac) 67 67
Buo npomesxcymounoii ammecmayuu’ 3a4er,
mudd. 3ager, sx3amen (3auer, Hudd. 3auq, OK3. OK3.
DK3.%%*)

**k
[Ipumedanue: kaHaMIaTCKHi SK3aMeH

4. CopepxaHue JUCHUTUTUHBI
4.1. PacnpeneneHue TPyIOSMKOCTH JUCIUIUIMHBI ITO pa3jieiiaM U BUJaM 3aHSATHIA.
Paznensl, TeMBI AUCIUILTHHBI U MX TPYIAOEMKOCTh TIPUBE/ICHBI B TaOIHUIIE 3.

Tabmuma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYJIOEMKOCTh

Pasnenbl, TeMbl AUCHUIITAHBI Jexunn | 113 (C3)) - JIP KIT CPC
’ (dac) (dac) (dac) (dac) (dac)
Cemectp 7
Pazpgen 1.
Tema
1.1 Ocobernnoctu CBY 1 onTHYecKOro
6 3 3 10

JINAra30HOB
1.2 HazHaueHHne KBAaHTOBBIX TPHOOPOB
1.3 Knaccudukanust KBaHTOBBIX IPUOOPOB




Pasnen 2.

2.1 DHepreTuyecKke ypoBHU B aKTUBHOM
BEIIIECTBE

2.2 OCHOBHbIE TTOHATHS U ONPECICHUS B
KBAaHTOBOM 3JICKTPOHUKE

2.3 HaceneHHOCTH YHEPIETUYECKUX YPOBHEN IIPU
TEPMOIMHAMUYECKOM PABHOBECUU

2.4 Ilepexopl MUKPOUYACTHUL] MEKIY
9HEpPreTUYeCKUMHU YPOBHAMU

2.5 CrioHTaHHBbIE N1EPEXO/IbI

2.6 BeinyxieHHbIe (MHAYIIMPOBAHHBIE) MIEPEX0IbI
2.7 CooTHOMIEHHS MEXK Ty KO PUIMEHTAMH
OWHIITEHHA

2.8 PenakcalluOHHBIE IEPEXOJIbI

2.9 lllupuHa cnekTpadibHOWU JTUHUHU

2.10 B3aumoseiicTBuE KBAaHTOBBIX CUCTEM C
3JIEKTPOMArHUTHBIM U3JTy4Ye€HHEM

2.11 Bo3MOXHOCTb yCUJIEHUS M T€HEPALIUU B
KBaHTOBBIX IPUOOpax

2.12 U3ny4eHue sHEprUM MOJIEKYJIaMU B
pe3oHaTope

2.13 CriocoObl co31aHNsT HHBEPCHH
HAaCEeJIEHHOCTEH

2.14 D¢ dexr Ulrapka

2.15 Dddexr 3eemana

10

20

Paznen 3.

3.1 PaGouee BemecTBo

3.2 DHepreTdecKue YpOBHHU ITapaMarHUTHBIX
HOHOB

3.3 PenakcanioHHbI€ MPOLIECCHI B
IapaMarHUTHBIX KPUCTAJIAX

3.4 DnexTpOHHBIN MapaMarHUTHBIN PE30HAHC
3.5 Ananus pabots KITY

3.6 Ilpuniun paboThl TPEXYPOBHEBOM CXEMBI
3.7 PacueT MHBEPCHOI pa3HOCTH HACEIEHHOCTEN
3.8 ITapameTtps! u xapakrepuctuku KITY

3.9 IlapameTpbl OTpakaTEIbHOTO
oaHope3oHatopHoro KITY

3.10 upokononocusie KITY

3.11 ITapametpsr KITY Gerymieit BoHBI

3.12 CobGctBennsie mrymsl KITY

3.13 Koncrpykuuu KITY

10

20




Pasnen 4.

4.1 YcTpoHCTBO U MPUHITUN IEHCTBHS aTOMHBIX U
MOJIEKYJIAPHBIX TEHEPATOPOB

4.2 Pabouee BewmecTBo

4.3 T'eHepatop Ha Iy4Ke aTOMOB BOJIOPO/ia

4.4 ITapameTphl ¥ IPUMEHEHNE ATOMHBIX U 8 4
MOJIEKYJIAPHBIX TEHEPATOPOB

4.5 TTyckoBo# MOTOK

4.6 BeixomHas MOIIHOCTE

4.7 UlupriHa TUHUY U3TTy4EHUs

4.8 CTaOMIBbHOCTD YaCTOTHI

4.9 IlaccuBHbIE KBAaHTOBBIE CTAHIAPTHI YaCTOTHI

17

Paznexn 5.

Hroro B cemectpe: 34 17

17

67

Htoro 34 17

17 0

67

4.2. CopnepkaHue pa3/iesioB U TEM JICKITMOHHBIX 3aHITHM.

Coneprkanue pa3/iesioB U TeM JICKIIMOHHBIX 3aHITHI NpUBEICHO B Tabnuile 4.

Tabnuna 4 — ConepkaHue pas/ieloB U TEM JISKIIMOHHOTO UK

Howmep pasznena HaszBanue u conep:xkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1 BBenenue

OCHOBBI KBAHTOBOM 3J1€KTPOHUKHU

2
3 KBanToBbie mapamarautaeie yeumutenn (KITY)
4

KBanToBbie CTaHAapThl 4aCTOTHL

4.3. Tlpaktuueckue (ceMUHAPCKUE) 3aHATUSL

Tembl mpaKTHUECKUX 3aHATHI U UX TPYIOEMKOCTb IIPUBEACHBI B TA0IHIIE 5.

TaGm/Iua 5-— HpaKTI/I‘-IeCKI/IC 3aHATUSA U UX TPYAOCMKOCTDH

Ne TeMbI mpakTHYECKUX

. @OpMBI IPAKTUYECKUX 3AHITHI
n/n 3aHATUN

TpynoemMKocTsb,
(dac)

No
pasnena
JIACITAII

JIAHBI

Cemectp 7

1 | Onpenenenue JIMHBI BOJTHBI
U3JTYYCHUS

2 | Ompenenenue mokasarens

KBaHTOBOT'O

YCUJICHUS B TPEX YPOBHEBOU
CUCTEME

3 | Ompenenenue
KOHIICHTPAIIMH YaCTHIl Ha
SHEPreTHYECKOM YPOBHE
[pY TEPMOTUHAMHUYECKOM
PaBHOBECHH

4 | Beibop cuctemsl
MOCTPOCHHS KBAHTOBOTO
yCUIUTENS (TpeX- WK
YEThIPEX- YPOBHEBBIE)




5 | Onpenenenue 2 2
Kod(duUIlMeHTa yCUIeHUS
MHoropesoHaropsoro KITY
6 | OnpexneneHue MUPHUHBI 2 3
CIIEKTPaJIbHON JTUHUU
reHepaTopa Ha aToMax
BOJIOpOJIa
7 | Onpenenenue BHIXOIHOM 2 4
MOITHOCTH aTOMHOTO
reHeparopa
8 | Onpenenenre 3aBUCUMOCTH 3 4
Y4acTOTHI IEPEX0/a OT
HAINPSHKCHHOCTH BHEITHETO
AIIEKTPUYECKOTO OIS
Bcero 17
4.4. JlabopaTOpHBIC 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPUBEACHBI B TabuIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHSL U UX TPYLOEMKOCTb
No
Ne HanmMenoBanue nabopaTopHbIx padboT Tpynoemkocts, | pasnena
n/m (dac) JUCILIUAI
JIUHBI
Cemectp 7
HccnenoBanue ra30Boro ONTHYECKOTO KBAHTOBOTO 6 2
reHepatopa Ha He — Ne yacts |
VccrnenoBanme XapaKTEpPUCTHK OTKPBITOTO pe30HATOpa 5 3
HccrnenoBanue METOI0B BHEIIHEH MOAYIISIIAH JIA3EPHOTO 6 3
U3JTYYCHUS
Bcero 17

4.5. KypcoBoe nmpoeKkTupoBaHUE/ BBHITIOJIHEHHE KypPCOBOH PabOTHI

VY4eOHBIM MIIaHOM HE MPETYCMOTPEHO

4.6. CamocrosTenbHas padoTa 00yJarOIIIXCs

Bungsl camocTosTenpHOM pa6OTBI " €€ TPYAOCMKOCTh IPUBCACHBI B Ta6J'II/II_IC 7.

Tabauna 7 — Bunbl camocToaTeabHONU paboThl U €€ TPYJ0EMKOCTh

. Bcero, | Cemectp 7,
Bun camoctosTennsHOM paboThI
qac qac
1 2 3

N3ydeHue TeopeTuyecKoro Mmareprana

44 44
qucturiaHel (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO

12 12
ycneBaemoctu (TKY)
IToaroroBka K MpoMeEKyTOUHOU 11 11

arrecrauuu (ITA)




Beero: | 67 | 67 |

5. Ilepeuenp yueOHO-METOUUECKOTO 0OECTICYCHHUS
JUISL CAMOCTOSITENIBHOM pabOoThl 00yYaIOMINXCS 110 TUCIUIUTHHE (MOJLYJIIO)
Y4eOHO-MeTOANYEeCKHE MaTepuabl sl CaMOCTOSITENbHOW paboThl O0ydaroImuxcs yKas3aHbl B
. 7-11.

6. IlepedeHb MEYATHBIX M AIEKTPOHHBIX YUCOHBIX W3JaHUN
[lepeyeHnpb nevaTHBIX U JIEKTPOHHBIX YUEOHBIX M3/1aHUI NpUBEIeH B Tadaule 8.
Tabnuna 8— [lepeueHp MeYaTHBIX U DJICKTPOHHBIX YUEOHBIX U3TaHUI

KommaectBo 9K3CMILULIPOB B

Llndp/ bubnuorpaduueckas ccpuika OoubmoTeke (Kpome
URL anpec
AIIEKTPOHHBIX K3EMILUTSIPOB)
621.372 M | MaubiieB B. A. OCHOBBI KBaHTOBOM MEKTPOHUKU | 12
26 W JIa3epHOU TeXHHUKHU. YueObHoe nocodue. - M.:
Bricor.mik., 2009. - 543 c.
681.58 3 17 | Ilpunnumns! nazepos [yuedHoe ocoodue] / O. 15

3Bento ; niep.: 1. H. Koznos, C. b. Co3unos, K. I'.
AnamoBud ; Hayu. pen. T. A. [lImaoHoB. - 4-¢ u3g..
- CII6.: Jlans, 2008. - 720 c.

530.1 B31 | Beprenec C. H. Jlekiuu no KBaHTOBOM 13
AJIEKTPOJIMHAMHUKE: yaeOHOe Tocodue. - M.:
®dwusmatiut, 2007. - 244 c.

621.391. b | Cucremsl 1a3epHON KOCMUYECKOMN CBS3H: yueOHOe
63 noco6wue. Y.: 2/ A. P. bectyrus [u ap.]; C.-Ilerepo.
roc. YH-T a3pokocM. pubopoctpoenus. - CI16.:
I'OY BIIO "CII6I'YAII", 2009. - 169 c.

530.1 H66 | M. Hunncen, 1. Yanr. KBanToBBIC BEIYHCIICHUS U
KkBaHTOBas uHpopmanusd. nep.: M. H. Bswri, I1. M.
OctpoBckuii ; aBT. npeauci. K. A. Banues.
Mouorpadus. - M.: Mup, 2007. - 822 c.

621.38 M MupouHrkoB M.M. TeopeTrnueckue 0OCHOBbI

64 ONTHUKO-AJIEKTPOHHBIX MPUOOPOB. YueOHOe
nocooue. CII6.: JIans. 2010. 704 c.

621.30 K Kucenes JI. I'. KBaaToBas u onrudeckas

17 aNeKTpoHHKa. YuebHoe nocodue. M.: URSS. 2-e

m3n. 2011. 320 c.

7. IlepeueHb 3NEKTPOHHBIX 00pPa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHON ceTn «IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MHPOPMAIIMOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTH «VIHTepHeT», HEOOXOOUMBIX JUIsI OCBOCHUS TUCLMILIMHBI
npuBesieH B Tabnmue 9.

Tabmuma 9 — IlepedyeHb SJIEKTPOHHBIX O0pa30BAaTEIbHBIX PECYPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOMU cetu «HTepHeT
URL agpec Haumenosanue

8. Ilepedens nHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeuenp mnporpaMMHOr0O 0O€CHEUEHUs,, HCIOJIb3YEMOT0 IPH OCYIIECTBICHUU
00pa30BaTEILHOrO MpoIiecca M0 AUCLUILINHE.




Ilepeuens nCmoNIb3yeMOro NpOrpaMMHOT0 o0ecriedeHus npeacTasieH B Tabuuie 10.

Tabnuna 10— [lepeuens nporpaMMHOTo obecreueHus

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. Ilepeuenp MH(OPMALIMOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3YEeMBIX npu
OCYIIECTBIICHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIHILTHHE

[lepeuenp wuCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEICTaBICH B
Tabaume 11.

Tabnuua 11— Ilepedyenp HHPOPMALMOHHO-CIIPABOUHBIX CUCTEM

Ne i/ HanmenoBaHue

He npenycmorpeno

9. MarepuanbpHO-TeXHHYECKas 0a3a
CoctaB  MaTepualbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Uil  OCYIIECTBICHUS
00pa30BaTEIILHOTO MpoIiecca MO TUCIUILUIHHE, TIPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUUECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHOM YacTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOM 0a3bl (pu HEOOXOAMMOCTH)

MynbsTUMEaUITHAS JTEKINOHHAS ay AUTOPUS

CrneunanusupoBaHHas 1abopaTopust b.M., 67, ayn. 11-01b

10. OmnenouHble CpeaCTBa AJIs TPOBEACHHS POMEKYTOUHOM aTTeCTaIl|
10.1. CocTaB OLEHOYHBIX CPEACTBIUISI MPOBEACHUS TPOMEKYTOYHOM aTTeCTAI[HH
00yyJaronuxcs mo JUCHUTIINHE TPUBEeH B Tadimie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl MPOBEACHHS MPOMEKYTOYHON aTTeCTaIluu

BI/II[ HpOMC)KYTOqHOﬁ aTTCCTalln Hepequb OICHOYHBIX CPCACTB

OK3aMeH Crniucok BOpocoB K 3K3aMEHY

10.2. B kadecTBe KpUTEPUEB OIECHKA YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00y4arolMMHCcs MpPUMEHseTcsl 5-0ajulbHas IIKaja OLIEHKH C(HOPMHUPOBAHHOCTH
KOMITETEHIIHIA, KOTopas mpuBeaeHa B Tabnuie 14. B Teuenne cemectpa MOXKET UCIOIB30BATHCS
100-0annpHast ~ mKaja  MOJAYJIBHO-PEWTHMHIOBOM  CHUCTEMbl  YHHUBEpPCUTETa,  IIpaBHiIa
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIINM JIOKAJIEHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu ouleHKH ypoBHS ¢hOPMHPOBAHHOCTH KOMIETEHUUN

OreHKa KOMITETEHIIUH

XapakreprcTrka chOpMUPOBAHHBIX KOMIIETEHIINI
5-0ayuIbHAas IKaIa P P (bopmup

— oOyuatomuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepuan;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEIILHO U TPAMOTHO €0 U3JIaracr;

— ONMMpasiCh Ha 3HAHWS OCHOBHON W JIOMOJHHUTEILHOW JIUTEPATYPHI,
TCCHO HpI/IBﬂSI)IBaeT YCBOGHHI)IC Hay‘-IHI)Ie ITOJIOKCHUS C HpaKTHqCCKOﬁ
JCATCIIBHOCTBIO HaHpaBHeHI/Iﬂ;

— yMeJIo 00OCHOBBIBAET M apTyMEHTUPYET BBIIIBUTAEMbIC UM HIICH;

— JieJ1acT BBIBOJKI M 0OOOIICHHS;

— CBOOOJIHO BJIQJICET CHCTEMOM CIICIMAIN3UPOBAHHBIX MOHITHIA.

COTIIMYHO»
(GauTCHO»




OreHKa KOMIIETEHINHI

5-0aiuibHas mKaia

XapakTepucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA

«X0poLIo»
Ga4YTCHO»

— 00y4JaroIuiicst TBEpPI0 YCBOMI POrPaMMHBINA MaTepUall, TPaMOTHO U
[0 CYIIEeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIC 3HAaHUS C MPAKTHYECKOH MAESITeNbHOCTHIO
HaIPaBJICHUS;

— apryMEHTHPYET Hay4YHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BIIQJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHSITHH.

«YHAOBJICTBOPUTCIILHO»
Ga4YTCHO»

— oOyuaromuiicss yCBOMWJI TOJBKO OCHOBHOW IPOrpaMMHBIM MaTepual,
[0 CYILIECTBY M3JaraeT €ro, Onupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPaATYpHI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCTIBITHIBACT 3aTPYJHEHUS B IMPAKTUYECKOM IPUMEHEHUU 3HAHUI
HaIpaBJICHUS;

— ¢J1a00 apryMEHTHPYET HAayUHbIE [10JIOKECHHUS,

— 3aTpyHsAeTCA B (POPMYIMPOBAHUN BBIBOJOB M 0000LICHUI;

— YaCTUYHO BJIa/ICET CUCTEMOM CHEeIMATU3UPOBAHHBIX MMOHITHIA.

«HCYOOBJICTBOPUTCIILHO>
«HE 3a4YTCHO»

— o0yJaromuicss HE YCBOWJI 3HAYUTEIBHOH 4YacTH MPOrPaMMHOTO
MaTepHana;

— IOMyCKaeT  CYLIECTBEHHbIE  OMIMOKA W  HETOYHOCTU  MPHU
paccMOTpeHHH IPo0JIeM B KOHKPETHOM HalpaBJICHUH,

— UCTIBITBIBACT TPYJHOCTH B IPAKTHYSCKOM IMPUMEHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He QOopMYIUPYET BHIBOAOB U 000OIIECHHIA.

10.3. TunoBbie KOHTPOJIBHBIE 3aIaHUS MM HHBIC MaTEPHAIIBL.
Bomnpocs! (3agaun) 11 sK3aMeHa rpeJicTaBieHsl B Tadmuie 15.

Ta6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/m Ilepeyennr BOmpocoB (3a1a4) sl IK3aMeHa
1 Ocob6ennoctu CBY u onTHyeckoro auana3oHoOB
2 Krnaccudukanus kBaHTOBBIX TPHOOPOB
3 DHepreTUYeckre ypOBHU B aKTUBHOM BEILIECTBE
4 OCHOBHBIE TIOHSITHSI U OTIPEJICIICHUS] B KBAHTOBOW DJIEKTPOHHKE
5 HaceneHHOCTH SHEpreTHYeCKUX YPOBHEH MPU TEPMOIMHAMUYECKOM
paBHOBECHH
6 [lepexoapl MUKpOUYACTHIl MEXY SHEPTeTHUECKUMH YPOBHIMHU
7 CnoHTaHHBIE IEPEXOABI
8 BriHyxieHHbIe (MHAYUPOBAHHBIE) EPEXO/IbI
9 PenakcarmoHHbIC TePEX0Ibl
10 [IlupuHa crieKTpanbHOM JINHUU
11 B3anmMoelicTBIe KBAHTOBBIX CUCTEM C 3JIEKTPOMAarHUTHBIM U3TyYCHUEM
12 B03MOXHOCTB YCHIIEHUS U TE€HEPALMU B KBAHTOBBIX NMPpHOOpax
13 WznyyeHne sHEPruu MOJIEKYJIaMU B PE30HATOPE
14 CriocoOblI co3/1aHNsT MHBEPCHUH HACEIIEHHOCTEH
15 Dddext HlTapka
16 O ekt 3eemana
17 KBanroBbie mapamarauthelie ycuurenu (KITY)
18 PaGouee BemecTBo
19 DHepreTUYecKre ypOBHH apaMarHUTHBIX HOHOB
20 PenakcannoHHble mpoliecchl B TapaMarHUTHBIX KpUCTaslax
21 ONEeKTPOHHBIN NMapaMarHUTHBIA PE30HAHC




22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

Amnanus padotsl KITY

[Tpunun paboTsl TPEXypOBHEBOI CXEMBbI

PacueT nHBEpCHOI pa3HOCTH HACEIIEHHOCTEN

[Tapametpsl u xapakrepuctuku KITY

[TapameTps! oTpakarenbHOro ogHope3oHaTopHoro KIIY
Iupokononocusie KITY

[Tapametpsr KITY Geryieit BOJIHBI

Cob6ctBennsle mymsl KITY

Koncrpykunu KITY

KBaHTOBBIE CTaHIAPTHI YACTOTHI

VYCTpoiCTBO U MPUHIUII JEHCTBHS ATOMHBIX U MOJIEKYJISIPHBIX T€HEPATOPOB
Pabouee BemecTBo

['eneparop Ha my4yke aTOMOB BOAOPOIa

[TapameTprl 1 IPUMEHEHNE aTOMHBIX ¥ MOJIEKYJIIPHBIX T€HEPATOPOB
[IyckoBoii moTok

BrixogHast MOLTHOCTB

MupuHa TMHUM U3ITy4EHUs

CTaOuiabHOCTD YaCTOTHI

[TaccuBHBIE KBAHTOBbBIE CTAHIAPTHI YaCTOThI

Bompocsr (3amaun) 1t 3adeta / qudd. 3aueTa npeacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ass 3aueta / qudd. 3auera

Ne i/t

ITepeuens Bonpocos (3amay) ms 3adera / qudd. 3auera

Y4eOHBIM IJIAHOM HE IPEYCMOTPEHO

Ilepeyenp Tem Ui KypCOBOTO TNPOEKTUPOBAHUS/BBIOIHEHUS KypCOBOW pabOTHI
MpeICTaBICHBI B Ta0mwmIe 17.
Tabnuua 17 — ITepeueHs TeM AJ1si KYPCOBOTO MPOEKTUPOBAHMS/BBITIOTHEHHUSI KypCOBOH paboThI

[TpumMepHBIii TepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHHUS/BBITIOTHEHUS

Ne n/m .
KYpCOBOH paboThI
Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO
Bompocel 11 mpoBeneHUsT NPOMEXYTOUHOM aTTeCTallMd B BHUJE TECTUPOBAHHUSA

npeJICTaBICHBI B Ta0wmIe 18.

Tabnumna 18 — [IpumepHBIii IepedeHb BOITPOCOB ISl TECTOB

Ne n/mt [IpuMepHBIii IepeueHb BOIPOCOB VISl TECTOB

1 3anuiuuTe BBIPa)KEHUE JJI DHEPTUH JIEKTPOHA B aTOME BOJIOPOAA

2 3anuiuTe BeIpakKeHUE AJIs IpaBUiia 4acToT bopa

3 3anuiuuTe BeIpa)KEHUE JJI PACTIPEACICHUS aTOMOB T10 YHEPIrETUYECKUM YPOBHSM B
COCTOSTHUM TEPMOJIMHAMUYECKOTO PaBHOBECHSI.

4 3anuIuuTe BBIPa)KEHUE AJIS IUNIOTHOCTU UHBEPCHON HACEIEHHOCTH.

5 3anuiuTe BeIpakKeHUE AJ11 COOCTBEHHBIX YaCTOT OTKPBITOTO PE30HATOPA.

6 3anumure ycioBUe FeHepalyH J1a3epa.

7 3anumure BeIpakeHHue A5 3akoHa Credana-bonbimana.

8 3anuimmTe BeIpaXkeHue i 3akoHa Buna

9 3anuiuuTe yCI0BUE MHBEPCHON HACEIEHHOCTH AJIs OJyIPOBOIHUKOBOTO JIa3epa.
Onummre 3aBUCHMOCTh MOITHOCTH T€JIMI-HEOHOBOTI'O J1a3€pa OT JUaMeTpa

10 ra3opaspsIHoi TpyOKH.

[TepedeHb TeM KOHTPOJBHBIX PabOT MO JUCHUIUIHHE OOYYAIOIIUXCSI 3a09HOU (hOPMBI
oOy4eHus, mpeacTaBieHbl B Tadnuie 19.




Tabmuna 19 — [lepedeHb KOHTPOIBHBIX padOT

Ne n/n [lepeueHb KOHTPOJIBHBIX PadOT

He npenxycmotpeno

10.4. Meronuueckue MaTepHuabl, OTIPEIETISIONINE MIPOIIE Ty PBI OLICHUBAaHUS
MH/INKAaTOPOB, XapaKTEpU3YIOMIMX dSTanmbl (HOPMUPOBAHHUS KOMIIETCHLMH, COJIEpKarcs B
JOKQJIbHBIX HOPMATHUBHBIX akTax [ YAII, periaMeHTHPYIOIMIMX TMOPSAIOK W  IPOICAYPY
HpOBel[eHI/ISI TGKYH_ICFO KOHTpOJISI YCHeBaeMOCTI/I nu HpOMe)i(YTOHHOfI aTrrecraigmnuun 06yqafom1/1xc;1
I'VAIL

11. Meroauyeckue yka3aHus it 00y4aromUXCs 0 OCBOCHUIO JUCIIUIUIMHBI

11.1. MeTtoauueckue YyKa3aHds [UIA OOYYalOIIUXCA 110 OCBOCHUIO JICKIIHOHHOTO
Marepuaia .

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
rIy0OKoe U SICHOE HU3JNIoKeHue ydeOHoro matepuana. Ha3zHaueHue COBpPEMEHHOHN JIEKIIUU B
pamMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 10 TEME, a B OCBOCHUU
byHIaMEHTaIbHBIX MPOOJEM JUCIHUIUIMHBL, METOJAOB HAYYHOTO T[IO3HAHHUS, HOBEHIINX
JTOCTIKEHUH HAy4YHOW MBICITH. B ydeOHOM mporiecce JEKIUsl BBIMOIHAECT METOHO0JOTHIECKYIO,
OpraHU3aIMOHHYI0 U UH(GOpMaMOHHYI0 (GyHKUUHU. JIeKusi pacKpbpiBaeT MOHATHIHBIN anmapat
KOHKpPETHON 00jacTu 3HAaHUA, €€ NpoOJeMBbl, JaeT LEIbHOE NPEJICTaBICHUE O IUCLUIUIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C JPYTUMU AUCIUIUIMHAMM.

[1nanupyemMble pe3yIbTaThl IPU OCBOCHUH 00YUYaIOMIUMHKCS JICKIIMOHHOTO MaTepuaa;

— TIOJIy4YeHHWE COBPEMEHHBIX, IIEJIOCTHBIX, B3aWMOCBS3aHHBIX 3HAHHWH, YPOBEHb
KOTOPBIX OINpPEEIAETCS 1IEJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— TIOMy4Y€HUE OMbITa TBOPUYECKOUN pabOThI COBMECTHO C MPEMOIaBATENIEM;

— pa3BuTHE MNPO(EeCCHOHAIBHO-IEIOBBIX  KAauyecTB, JIOOBM K  TPEeaMETy |
CaMOCTOSITEJILHOTO TBOPUYECKOTO MBIIIIJICHUSI.

— TOsBIIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO AJIsi CAMOCTOSTENbHOM paboTHI;

— TMOJy4Y€HUE 3HAaHUM O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM U TEXHUKU U O
MIPOTHO3€ WX Pa3BUTHUA Ha OJIKaMIle ToJIbl;

— Hay4YHUTBhCS METOIMYECKHM 00padaThIiBaTh MaTepuai (BBIACIATH TJIaBHBIE MBICIH H
MOJIOKEHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, IOBTOPSATh HMX B  Pa3IMYHBIX
(bopMyIIHpOBKax);

— TOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHITHIA.

JIekMOHHBI MaTepuan MOXET CONPOBOXKIAThCA JIEMOHCTpalued CIaioB U
UCIIOJIb30BAaHUEM pa3/laTOYHOIO MaTepuaja Ipu MPOBEACHUU KOPOTKUX JUCKycCH 00
O0COOCHHOCTSIX MPUMEHEHHSI OT/AETbHBIX TEMATHK 10 TUCHUIUIMHE.

CrpyKTypa npeaocTaBieHHsl JEKIIHOHHOIO MaTepuaa:

M3JI0KEHUE MaTepHalla ¢ UCIOIb30BAaHUEM JIOCKH;

_ M3JIOKEHME MaTepuaja C UCI0JIb30BAaHUEM IIPOEKTOPa, AEMOHCTPALUs CIali/10B;

— TIOSICHEHHE KOHCTPYKIIMU DJIEKTPOHHBIX TPHOOPOB W OJIOKOB C HCIOIB30BAHHEM
CTEH/IOB,;

11.2. Metoauueckue yka3aHus Uil OOyYaroIUXCsA IO HPOXOXKICHHUIO MPaKTHUECKUX
3aHATUN

[IpakTHyeckoe 3aHATHE SBISETCS OJHOM W3 OCHOBHBIX (DOpPM OpraHu3alMu y4eOHOro
polecca, 3aKJI0Yaroasicsl B BHIIOJHEHUN 00y4JaroIMMUCS 10/ pyKOBOJICTBOM IIPENOAaBaTeNs
KOMIUIEKCa Y4eOHBIX 3aJaHUH C LENbI0 YCBOEHHsS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMH
JUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HABBIKOB, OIbITa TBOPUECKOM J€ATEIbHOCTH.

[enbto NpakTUYECKOTo 3aHATHUS JUIsl 00y4aroIIerocs sBiseTcsl MIPUBUTHE O0yUaIOIMMCS
YMEHHUI U HAaBBIKOB ITPAKTHYECKOU EATEIBHOCTH 10 N3Yy4aeMOM AUCIUIUIMHE.




[Inanupyemble pe3yabTaThl IPU OCBOEHUHU 00YUYaOIIUMCS IPAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOsieHue, pacllupeHHe M JAeTalu3alus 3HAHUW TMpU pelIeHUuU
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHUC IIO3HABATCIIbHBIX CHOCOGHOCTGP'I, CaMOCTOATCIIBHOCTHU MBIIJICHHUA,
TBOPYECKOI aKTUBHOCTH;

— OBIIQJICHHME HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHsS KOHKPETHOH YyueOHOM
JUCIUIIINHEL,

- BI)Ipa60TKa CIIOCOOHOCTH JIOTHYECKOT'O OCMBICIIEHUS IMOJIYUCHHBIX 3HAHUU JJISA
BBITNIOJTHEHUSI 3a/1aHUK;

— o0ecrnedyeHre palMOHAIBLHOTO COYETaHUsl KOJJICKTUBHOM M WHAMBHIyaIbHON (Gopm
00yueHwusl.

TpebGoBanust K NPOBEACHUIO MPAKTUYECKUX 3aHATUN

Ilo xapakTepy BBINOJHAEMBIX OOy4YalOUIMMCS 3aJaHUN 1O NPAKTUUYECKUM 3aHITHUAM
MIO/IPA3IEIIA0TCS Ha!

— O3HAaKOMMTEJbHBIE, NMPOBOAMMBIE C LEJIbI0 3aKPEIUICHUS W KOHKPETH3alMH H3YYEHHOIO
TEOPETUYECKOr0 MaTepHala;

— aHaJIMTUYECKHE, CTaBAIIME CBOEH LEIbIO IMOJyYeHHEe HOBOM HWHGpOpMAIMKM HAa OCHOBE
(dbopMaM30BaHHBIX METO/IOB;

— TBOpYECKHE, CBS3aHHbIE C TMOJIy4eHHMEM HOBOM HH(OpPMALMU MyTEM CaMOCTOATEIHHO
BBIOPAHHBIX MO/IXO0/IOB K PELICHUIO 3a/au.

@opMbl OpraHM3allMd NPAKTHYECKUX 3aHSITUHA OINpPEeAeNsIoTCs B COOTBETCTBUU CO
crnenu(uIeckuMU OCOOEHHOCTAMHM Y4e€OHOM NUCHMIUIMHBI U LensaMu oOydeHus. OHM MOTyT
IIPOBOJAUTHCS:

— B HMHTEpPaKTUBHOHI (opme (pelieHHe CUTYalMOHHBIX 3a/lay, 3aHATHS MO MOJEIHUPOBAHUIO
pEaJIbHBIX YCJIOBMM, JEJIOBBIE UIPbI, UIPOBOE MPOEKTUPOBAHUE, UMHUTALMOHHBIE 3aHSITHS,
BBbIC3HbIC 3aHATHS B OpTraHU3aluU (MPEANPUsATHS), AenoBas ydyeOHas urpa, pojieBas Hrpa,
NICUXOJIOTMYECKUN TPEHUHT, KeIC, MO3rOBOH IITYypM, TPYINIIOBbIE JUCKYCCHH);

— B HE UHTEPAaKTUBHOH (opMe (BBINOIHEHNE YIPAXKHEHH, pellieHne TUIIOBIX 3a/1a4, pelIeHNe
CUTYalLlMOHHBIX 3a/1a4 U IPyroe).

MeTtonuka NpoBeNeHUsI MPAKTUUYECKOIO 3aHATHSI MOXET ObIThb pa3In4yHON, IPHU 3TOM
BaYXHO JIOCTHKEHHE OOIEeH e AUCIUTLITNHBIL.

11.3. Meroauveckue yka3aHUs Il OOydYarOlmIUXCS IO BBITIOJHCHHUIO J1ab0paTOPHBIX
pabot

B xome BeITONHEHHS J1a0OpPaTOPHBIX pabOT OOydYaIONIMHCS JIOMKEH YIIIyOUTh H
3aKpeNUTh 3HAHUWS, MPAKTUYCCKUE HABBIKU, OBIAJCTh COBPEMEHHOW METOJIUKOW M TEXHUKOU
OKCIEPUMEHTa B COOTBETCTBUH C KBAIM(UKAIMOHHOW XapaKTEPUCTUKOW 0O0YyYaroIerocs.
Brimonnenne n1abopaTOpPHBIX pabOT COCTOUT W3 IKCIEPUMEHTAIBbHO-TIPAKTHYECKON, pacueTHO-
AHATUTHYECKOW YaCTeH U KOHTPOJIBHBIX MEPOTIPHUSITHH.

BrimonHenue 11a0opaTopHBIX pabOT O0ydaromMMCS SIBISIETCS HEOTHEMJIEMOW YacThIO
U3yYeHHs] JUCIHIUIHHBI, OIpPENeIIeMOi ydYeOHBIM IUIAaHOM, W OTHOCHUTCS K CpPEICTBaM,
00eCTIeYNBAIOIINM PEIICHUE CIeIYIOINX OCHOBHBIX 33/1a4 00y4aromerocs:

— TMpHOOpETeHHWE HABBHIKOB HCCIEAOBAHHUS TMPOIECCOB, SBJICHUH H  OOBEKTOB,
U3y4aeMbIX B PaMKax JTaHHOW JUCIUILTUHBI;

— 3aKkperuieHHe, Pa3BUTHE W JeTANIM3aIlMs TEOPETUYECKUX 3HAHHM, MOJYYSHHBIX Ha
JICKITUSX;

— TOJlydeHHe HOBOW MH(OPMAITUH 10 N3yYaeMOW JUCITUTLINHE,

— TMPHOOpPETCHHWE  HABBIKOB  CAMOCTOSTENIBHOW  paboThl ¢ JabopaTOpHBIM
000pyI0BaHHEM U TPUOOPAMH.



3aganuve u TpeboBaHus K IIPOBEACHUIO J1a00PATOPHBIX paboT

Crpykrypa u dhopMma ordera 0 1adopaTtopHoOii pabore

Tpeboanus Kk 0hOPMIIEHUEO OTYETA O JIA0OPATOPHOU padboTe

11.4. Meroauueckue ykazaHus AJi1 00ydaroIUXCsl 10 MPOX0XKIECHUIO CaMOCTOSTEIbHON
paboThI

B xone BBINOIHEHUS CaMOCTOSITEIBHOU PabOThI, 00yYarOMIUCs BBITIOIHAET PaboTy IO
3aJJaHUI0 ¥ IPU METOJUYECKOM PYKOBOJICTBE NpernojaBareis, HO 0e3 ero HemocpeICTBEHHOTO
y4acTusl.

Jns oOyuaromuxcst 1mo 3aoyHod (opme OOydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIIOUATh B c€0s KOHTPOJIbHYIO paboTy.

B npouecce BbINoJHEHUsI CaMOCTOATENIbHOW paboThl, y oOydwaromerocs (opMupyercs
1esnecoo0pa3Hoe IUIaHUPOBaHUE pabovyero BpeMeHu, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHUS
U HaBBIKM B YCBOCHMH U CUCTEMAaTH3alMHM NMPUOOpETaeMbIX 3HAHUH, 00ecleYrBaeT BBICOKHN
YPOBEHb YCHEBAEMOCTH B IMEpPHOJ OOy4YeHMs, NOMOTaeT IMOJYYUTh HABBIKU IIOBBIILICHUS
npo¢eCCHOHATIBHOTIO YPOBHS.

MetonuueckumM ~ MaTepuajamMH, — HAlpaBiSIOUMMH  CaMOCTOSITENIbHYI0  paboTy
00yYaroIUX CASBIISIOTCS:

—  y4eOHO-METOANYECKHUI MaTepHal 1Mo TUCIHUILINHE;

— METOJIMYECKHE YKa3aHMsS IO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydarommxcs
1o 3a049HOU (hopme OOydEHHS).

11.5. Meroanueckue yKazaHus ig OOYYAIOIIUXCS TO MPOXOKACHHIO TEKYIIETro
KOHTPOJIS YCTIEBAaEMOCTH.

Texymuid KOHTPOIb YCHEBAEMOCTH MpEAyCMaTpPUBAeT KOHTPOJIb KadecTBa 3HAHUUN
00yYJarOIIUXCsl, OCYIIECTBIIIEMOTO B TEUECHUE CEMeCTpa C IICJIbI0 OICHUBAHHUS XO0Jia OCBOCHUS
JUACIIUILINHEIL.

CucreMa OIEHOK IT0 TIPOXO0XKICHUIO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH OCYIIECTBIIICTCS
B COOTBETCTBUH ¢ TpebOoBaHusiMu [lomoxkenuit «O TekymeM KOHTpOJE YCIEBaeMOCTH U
MPOMEXYTOUHOM arrectauuu cTyaeHToB ['YAII, oOywarommxcs 1Mo mporpamMmbl BBICHIETO
obOpazoBanus» U «O MOAYIHHO-PEUTUHIOBOM CHCTEME OIICHKH KadecTBa y4eOHOU paboTh
cTyneHToB B ['YAIDy.

11.6. Meroaudeckne ykKa3zaHUs JIJIsl OOYYaIONIMXCS IO TPOXOXKJICHHUIO MPOMEKYTOTHON
aTTeCTalUU.

[IpomexyTtounass  arrectauus  OOydYalOIIMXCS  MpEAyCMaTpUBaeT  OICHUBaHHE
MPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3yJIbTaTOB 00y4YeHHs MO auciuiuinHe. OHa BKIIOYAET B
ceost:

— DJK3aMeH — (opma OILIEHKH 3HaHUM, MONYyUYEHHBIX OOydYaromMMcs B Ipoliecce
W3YYEeHUS BCEH NUCIUIUIMHBI WM €€ YacTH, HAaBBIKOB CAMOCTOSITENFHOW pabOThI, CIOCOOHOCTH
NPUMEHATh MX Ul pEIIeHHs MPaKTUYeCKUX 3a7ad. ODK3aMeH, KaK MpaBUJIO, MPOBOIUTCS B
NEPUOJ HSK3aMEHAIIMOHHOW CECCHMM W 3aBEpINAeTCs AaTTECTAllMOHHON OLEHKOM «OTIMYHOM,
«XOPOIILIOY», «YJOBIETBOPUTEIHHOY, «HEYIOBIETBOPUTEIHHOY.

Cucrema OLIEHOK IpU IPOBEIEHUU INPOMEKYTOUHOM AaTTECTAlMM OCYLIECTBIIAETCS B
COoOTBeTCTBUU ¢ TpeboBanmsimMu [lomoxkennit «O TeKymeM KOHTPOJIE YCIIeBAEMOCTH U
OPOMEXYTOUHOU arrectauuu cTyaeHToB ['YAII, oOyuaromuxcs MO NpOorpaMMbl BBICILIETO
obpazoBanus» u «O MOIYJbHO-PEUTHHTOBON CHCTEME OIICHKM KadecTBa Y4eOHOW paboThl
ctynentoB B 'Y Aly.



Takum oOpazom, WUTOrOBas OIEHKAa 3HAaHWKW OOydJaromerocs 10 JUCHUIUIMHE,
CKJIaJIbIBAETCS U3 OLICHOK, MOJTy4YEeHHBIX

- 32 TIOCEIIAEMOCTh JIEKIIMOHHBIX M JTa00PaTOPHBIX 3aHATHI;

- B XOZ€ BBIINOJHEHUS BCEX NPEAYCMOTPEHHBIX HacTosIed paboueil mporpaMmoii
7a00paTOPHBIX padOT M UX YCIICUIHYIO 3aIIUTY;

- B XO/I€ BBINIOJIHEHUS CAaMOCTOSATENILHONW paboThI (epeueHb TeM NpHBesieH B Tadmuie 21
HacTosLIel paboyeil mporpamMmsl);

- IpU TNPOMEXKYTOYHOM TECTHUPOBAHHUU (IIPOBOJIUTCS B CEpEeIMHE CeMecTpa II0
MarepuaigaM JIEKIIMOHHOTO Kypca, MepedyeHbh BOMPOCOB NpHBEACH B Tabmuie 19 Hacrosmen
paboueii mporpammsl);

- IIpHU HUTOTOBOM TCCTHPOBAHUU (HpOBOI[I/ITCH II0CJIE O3HAKOMIJICHUSA C JICKIMOHHBIM
KypcoM Ha 3a4€THOMU Hejlelnie, IepevyeHb BOIPOCOB MpHBesieH B Tabnuue 19 Hactosmen pabouen
IPOrpaMMBbl);

- Ha 9K3aMEHe.

OueHky BBICTaBIAIOTCA MO S-OanmbHOW mikane (cMm. Tabn. 15). HrtoroBas oueHka,
dopmupyOIIascs Ha OCHOBE YKa3aHHBIX CPEJICTB KOHTPOJS 32 yCIIEBAEMOCTBIO, BBICTABISIETCS
TaKKe 1o S5-0anbHOM IIKale.



Jluct BHeceHUs U3MEHEHUH B pabouyIo IporpaMMy JTUCIUTUIUHBL

Jlata BHECEHMS
W3MEHCHHH 1
JIOTIOJTHCHUH.

Iloamuces BHecIIETO
M3MCHEHHS

Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA

Harta u Ne

IpOTOKOJIA
3aceaHus
Kadeapol

Ionmuce
3aB.
kagenpoit
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