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Annoranus

HucuumnuHa «OCHOBBI KBaHTOBOM 3JEKTPOHUKH» BXOJUT B 00pa3oBaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenranbHOCTH 12.03.02 «OnroTexHuKa» HanmpaBIeHHOCTH «ONTHKO-3JIEKTPOHHBIE MPUOOPHI U
KOMIUTIEKChI». Jluctuminaa peanusyercs kadenpoit «Ne23».

JucuumninuHa HauesaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIIMX KOMIETSHIIHIA:

[IK-1 «CnocobHOCTh K (OPMHPOBAHMIO TEXHHUYECKUMX TpeOOBAaHUM W 3aJaHUil Ha
MPOEKTUPOBAHUE M KOHCTPYMPOBAaHHE ONTHYECKUX U  ONTUKO-3JIEKTPOHHBIX MPUOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YacTeil»

[IK-2 «Croco6HOCTh K MaTeMaTUYeCKOMY MOJEIMPOBAHHUIO IPOLIECCOB U OOBEKTOB
ONTOTEXHUKH M MX UCCIEI0BaHHIO Ha 0a3ze MpohecCHOHATBHBIX AKETOB aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHUS U CAMOCTOSITENIbHO pa3pabOTaHHBIX MPOTPAMMHBIX MPOJAYKTOB

I1IK-3 «Cnoco0HOCTh K aHamu3y, pacyery, MPOEKTUPOBAHHIO U KOHCTPYHUPOBAHHIO B
COOTBETCTBUU C TEXHMYECKUM 3a/laHMEM THUIIOBBIX CHUCTEM, MPUOOPOB, ONTOTEXHHKU Ha
CXEMOTEXHUYECKOM U 3JEMEHTHOM YPOBHSX, B TOM YHCJIE C MCIOJIb30BAHUEM CHUCTEM
ABTOMATHU3UPOBAHHOTO NMPOCKTHPOBAHUS

CopepxaHve JUCUUIUIMHBI OXBAaThIBA€T KPYI BOIIPOCOB, CBS3aHHBIX C HW3Y4YEHHUEM
(buU3NYECKUX OCHOB, MPHUHIMIIOB JEUCTBUSA, XapaKTEPUCTUK M MapaMeTPOB BaKHEUIIUX
KBaHTOBBIX IPUOOPOB U YCTPOWCTB, KOTOPbIE HAXOAST IPUMEHEHUE B JIA3€pHOW TEXHUKE U
TexHoJorusx. K HMX 4uClIy OTHOCATCS KBAHTOBBIE TE€HEPATOPbl M YCUIUTENH, MOAYISITOPHI
ONTUYECKOTO U3IY4EeHHUs, (POTOJUOJBI U NIPOUYHE KBAHTOBbIE MPUOOPHL. B pe3ynpTaTe n3ydeHus
HACTOALIEH MUCHUIUIMHBI CTYICHTHI MOJIy4aT 3HaHUS, UMEIOIIME HE TOJBKO CaMOCTOSTENIbHOE
3Ha4YeHHE, HO U SBISIOMUECS (GYHIAMEHTOM JUIS M3YYEHHUS Psifia TOCIETYIONMX CIEIHaTbHBIX
JTUCIUILINH, a TAK)Ke MPAKTHYECKON pabOoThI CIIEUATNCTOB B 001aCTH Ja3€PHBIX TEXHOIOTHA.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMaTPUBAET ClieAylomue (HOpMBI OpraHU3alUN
yueOHOro  mpollecca:  JleKyuu, J1abopamopHvle  pabomvl,  NpaAKMuyecKue  3aHAmMus,
camocmosamenvbHas paboma cmyoenma, KOHCYIbmayuu.

[IporpaMMo#l IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTecTalus B popme 3auera.

OOmiast Tpyl0EMKOCTh OCBOEHHS JMCLUIUIMHBI COCTABISAET 2 3aYeTHBIX €IUHUIBI, 72
yaca.

SI3pIK 00yUeHUS 110 TUCHUIIIMHE «PYCCKUI»



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

OO0ecrieueHre OTOTOBKH CTYACHTOB B 00JaCTH OCHOB KBAaHTOBOH DJIGKTPOHHMKH, a UMEHHO B
BOIpocax (YHKIIMOHUPOBAHUS KBAHTOBBIX ONTHYECCKUX YCHIIMTEIICH W T€HEPATOPOB, YCTPOMCTB
MOJYJISALIUA ONTHYECKOTO W3IYYCHHs, (OTONPUEMHBIX YCTPONCTB, KOTOpPBIE MOTYT OBIThH
WCITOJIH30BaHbI B JIA3€PHON TEXHUKE U JIA3€PHBIX TEXHOJOTHUAX. OCHOBHOM 3aa4eil TUCIIUTUTMHBI
ABISICTCA M3y4eHUE (U3NYECKUX OCHOB (PYHKIMOHHPOBAHHUS TAaKMX NPUOOPOB, a TaKXKe HUX
BO3MOKHOCTEH Y MPUMEHEHHUM.

1.2. JlucumnnuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTEeNBbHBIX OTHOIICHHH, 00pa30BaTENBLHOI MPOrpaMMBbl BBICILIETO 00Opa3oBaHUs (Janee —
OIl1 BO).

1.3. IlepeueHb IUTaHUPYEMBIX PE3YJIBTATOB O0YUEHHS IO JUCHUILIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHHs ITUCHMIUIMHBI OOyYaroOIIMics TOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHANKATOPOB MX JOCTHKCHHS

Kareropus (rpynmna) | Kox u naumenoBanue | Koa u HauMeHOBaHME MHAMKATOPA JTOCTHXKCHUS
KOMIIETCHIUU KOMIETECHIINU KOMIIETEHLINN

[1K-1.3.1 3Hath TpeOoBaHus, NPEAbIBISIEMbIE K
ITIK-1 Ciocob6HOCTh K | pa3pabaTbiBaeéMOl ONTOTEXHUKE, ONTHYCCKUM U

(OopMHUPOBAHHUIO OIITUKO-3JIEKTPOHHBIM IPUOOPaM M KOMIUIEKCaM
TEXHUUYECKUX [IK-1.Y.2 ymeTs ananm3upoBaTh U ONPEIEIIATh
TpeOoBaHUM U TpeOOBaHUS K apaMeTpam, peIbsABIsSIEMbIEM K
3aJJaHUN Ha pa3pabaThIBa€MOil ONTOTEXHUKE, ONTUYECKUM U
[TpodeccuonanpHplie | MPOEKTUPOBAHUE U OIITUKO-3JIEKTPOHHBIM IPUOOPaM M KOMIUIEKCaM
KOMIIETEeHIIUH KOHCTPYUpPOBaHHE C YUYE€TOM U3BECTHBIX IKCIIEPUMEHTAIbHBIX U
ONTUYECKUX U TEOPETUUECKUX PE3YyIbTaTOB
ontuko- 3eKkTpoHHbIX | [IK-1.B.1 BnageTs HaBbIKaMu onpeseneHus,
npuOopoB, KOPPEKTUPOBKU U OOOCHOBAHUS TEXHUYECKOTO
KOMIUIEKCOB U UX 3a/laHUs B 4aCTU IPOEKTHO-KOHCTPYKTOPCKUX
COCTaBHBIX YacTen XapaKTePUCTHUK OJIOKOB U y3JI0B ONTUYECKUX U

OINITHUKO-3JICKTPOHHBIX HpI/I60pOB

[1K-2 Criocob6HOCTH K
MaTEMaTHYECKOMY
MOJIETTUPOBAHUIO
IIPOLIECCOB U
00BEKTOB
ONTOTEXHUKH U UX
HCCIIENOBAHUIO HA [1K-2.3.1 3HaTh pa3nMyuHbIC YUCIEHHBIE METO/IBI,
[Tpodeccrnonanbuble | Oaze B TOM YHCJIE€ PEAJIU30BaHHBIE B TOTOBBIX
KOMITETEHIINU npodeccuoHaIbHbIX O01OIMOTEeKax MpU PEelIeHUH KOHKPETHBIX
[IAKETOB ONTUYECKUX 3a/1a4

ABTOMATHU3UPOBAHHOTO
MIPOEKTUPOBAHUS U
CaMOCTOSITENIEHO
pa3paboTaHHBIX
MIPOrPaMMHBIX
IIPOJYKTOB

I1K-3 Cnoco6nocth k| [1K-3.3.1 3HaTh THUIIOBBIE CUCTEMBI U IPUOOPHI
aHaJIu3y, pacuery, ONTOTEXHUKH Ha CXEMOTEXHUYECKOM U
MIPOCKTUPOBAHUIO U AJIEMEHTHOM YPOBHSX, BKITIOUas

[TpodeccronanbHbIe
KOMIICTCHIIN N




KOHCTPYHUPOBAHHIO B
COOTBETCTBUHU C
TEXHUYCCKUM
3aJJaHUEM THUITOBBIX
cucreM, IpuoOpoB,
ONTOTEXHUKH Ha
CXEMOTEXHHYECKOM U
9JIEMEHTHOM YPOBHSIX,

pa3paboTaHHBIC, B TOM YHCIIE, C
KCIIOIb30BAHUEM MCKYCCTBEHHOTO MHTEIIEKTa
[IK-3.Y.1 ymeTb onpenensats puanueckue
MIPUHIIMITBI JICWCTBUS TUTIOBBIX CHCTEM U
IpuOOPOB, ONITOTEXHUKU B COOTBETCTBHHU C
TEXHUYECKUMHU TPEOOBAHUSIMU C
UCIIOJIb30BAaHUEM TEOPETUUYECKUX METO/IOB,
MPOTPAMMHBIX CPEJCTB IPOCKTUPOBAHUS U

B TOM YHCJIC C
HCIIOJIB30BaHHUECM
CHCTEM
ABTOMATU3UPOBAHHOI'O
IMPOCKTUPOBAHUA

KOHCTPYMPOBAHHS

2. Mecro nucuumumHbl B cTpyktype Ol

JluciumimHaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
IIPU U3YYECHHUH CIIEYIOUUX TUCLUILINH:

— «Maremaruka-1 (aHaguTHYecKasi TeOMETPHS U JIMHEHHA anreopay,

— «PagmoTexHUYeCKMSIIEIUUCUTHATIEIY,

— «Dusuka.

3HaHuUs, TOJYYCHHbIE TPU M3YyYEHWHU Marepuana JaHHOW JMCIHUIUIMHBI, UMEIOT Kak
CaMOCTOSTEJIbHOE 3HAYE€HHE, TaK U UCIOJIb3YIOTCS IPU U3YUYEHUU JPYTUX JTUCLUILINAH:

— « OCHOBEI TEOPUH ONTUYCCKUX CUTHAJIOBY,

— « OnTO-2JIEKTPOHHEIE MPUOOPEI K CUCTEMEIY,

— «lIpuxnagHas onTukay.

3. OOBEM ¥ TPYTOEMKOCTh JTUCITUTUIAHBI
JlaHHbIe 00 00IIEM O0BbEeMe JMCIUILIMHBI, TPYIOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOM
paboTHI IO TUCUIHUTUIMHE (M PACIIPEICTICHIE ITOW TPYIOSMKOCTH MO0 CEMECTpaM) MPEACTABICHBI B
Tabnure 2.

Ta6muia 2 — O0beM U TPYJ0EMKOCTh JUCITUTUITNHBI

TpynoeMkocTh Mo
Bun yuebnoii paboTbl Bcero ceMecTpam
No5
1 2 3
Oowan mpyooemKkocmsp oucyunIuHsl, 2/ 72 2/ 72
3E/ (uac)
H3 nux uacoe npakmuueckoit n0020moeKu 34 34
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHCIIE:
nexiuu (JI), (dac) 17 17
npakTuueckue/cemunapckue 3astug  (I13),
17 17
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii nmpoekT (pabdota) (KII, KP), (gac)
HK3aMeH, (Jac)
CamocmosamenvHnas paboma, Bcero (Jac) 21 21
Buo npomesicymounoit ammecmayuu: 3ayer,
mudd. 3auger, skx3amen (3auer, Judd. 3ag, | 3Bauer 3auer
DK3.*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH




4. ConepxaHue AUCIUTIIUHBI
4.1. Pacnpepnenenue TpyI0€EMKOCTH JTUCHUTUIMHEI 110 pa3ieiaM | BUAAM 3aHATHN.
Pazpgenbl, TeMbl TUCHUILIUHBI U UX TPYJOEMKOCTh IPUBEJCHBI B Ta0IUIIE 3.

Ta6ymma 3 — Pa3nensl, TeMbl TUCIUIUIMHBI, KX TPYIOEMKOCTh

Pasiesbl, TEMBbI TUCIUTLTHHBI Jlekuma | 113 (C3) - JIP KII CPC
’ H (gac) (gac) (gac) (gac) (gac)
Cemectp 5
Paznen 1.
Tema 1.1. 2 2 2 3
Tema 1.2. 3 3 3 4
Tema 1.3. 3 3 3 4
Paznen 2.
Tema 2.1. 3 3 3 3
Tema 2.2. 3 3 3 3
Tema 2.3 3 3 3 4
HUroro B cemectpe: 17 17 17 21
Hroro 17 17 17 0 21

IIpakThueckas IOATOTOBKA 3aKJIOYAEeTCd B  HEMOCPEACTBEHHOM  BBIIIOJHEHUH
Oo0y4JaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYNOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oyaymiei
npodeCcCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Ta6muma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

HOMep pasaciia Hazpanue u COACPIKAHUC Pa3acCIOB U TEM JICKIHMOHHBIX 3aHATHH

1 ®du3nyeckre OCHOBbI KBAHTOBBIX IPUOOPOB YCUIICHUS U
reHepaluy ONTUYECKOTO U3JIyUYEHUs

1.1 Buapl KBaHTOBBIX NIEPEX010B, KO3 HULIMeHTh DWHIITEIHA,
WHBEPCHAs HACEIIEHHOCTbD, IINPUHA CIIEKTPAJIBHOMN JIMHUN
MOTJIOLIEHUS AaKTUBHOT'O BELLIECTBA

1.2 Ontrueckne pe3oHaTOphl, CXEMBI, CIIEKTPAJIbHbBIE
XapaKTEPUCTHUKH, IEPECTPANBAEMBIE PE3OHATOPHI

1.3 YcnoBus ycuneHus ¥ reHepaluy KojaeOaH!i B KBAaHTOBBIX
cucreMax. Moaysanus J1a3epHOro U3JIydeHHsI

2 Marepuansl 1OJIyIPOBOIHUKOBOW ONTOIEKTPOHUKH,
IIOJIYIIPOBOIHUKOBBIE NCTOYHUKN U IPUEMHUKH ONITUYECKOTO
U3JIy4CHUS

2.1 I'a3oBbIe na3epsl. TBepAOTENbHBIE J1A3€PhI

2.2 BeriomoratennbHOE U3y4eHHE HAKauKU B CHCTEMaXx C
MHOT'MMH YPOBHSIMU DHEPIUU

2.3 TlomynpoBOAHUKOBBIE JIa3€PhI

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOIHILIE 5.




Tabmuna 5 — [IpakTudeckue 3aHATHS H UX TPYJTOEMKOCTh

N3 aux Ne
Ne | Tewmsl npaktrueckux | PopMbl IpaKTUYECKUX | TpyrOEMKOCTb, |IPAKTHUYECKOM |pasnena
/1 3aHSATUN 3aHSATUN (dac) MMOATOTOBKH, | THUCITHIT
(gac) JIHBI
Cemectp 5
1 Pacnipoctpanenue WNHTepakTuBHas 2 1
ONITUYECKUX ITyYKOB ¢dopma rpymmoBas
B U30TPOIIHOM cpefie JMCKYCCHSI
2 CriektpanbHble WNuTepakTuBHAsA 2 2
XapaKTePUCTUKU ¢dopma rpynmnosas
AKTUBHOW Cpefbl JUCKYyCCUS
Ja3epa
3 | Buasl u ocobennocTH WNHrepakTuBHas 2 1
ONTUYECKUX ¢dopma rpynmnosas
PE30HATOPOB JIICKYCCHSI
4 Turbl HAaKaYKH B WNHTepakTuBHAs 2 2
Jazepax u ¢dopma rpymmoBas
YCUIIUTENSIX JIMCKYCCHSI
3) Jlazepsl c WuTepakTuBHAsA 2 1
MOy ISIIHEH ¢dopma rpynmnosas
NOOPOTHOCTU U JUCKYCCHSI
CHUHXPOHM3AIMEN MO
6 | [TosymmpoBOTHUKOBEIE WNuTtepakTuBHas 2 2
nazepsl. Dopma ¢dopma rpynmnosas
my4Ka JIICKYCCHSI
7 OpHovacToTHBIE WuTepakTuBHAsA 2 2
Ja3epel ¢dopma rpymmoBas
JIMCKYCCHSI
8 RGB na3zepst WHuTepakTuBHAsA 3 2
¢opma rpymnmnosas
JICKYCCHSI
Bcero 17
4.4. JlabopatopHble 3aHATHUS
Tembl 1a00paTOPHBIX 3aHATHIA U X TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT TpynoeMKoCT®, | MpaKTHHECKOH | pasaera
/o (dac) MOJATOTOBKH, | JUCITHII
(gac) JIMHBI
Cemectp 5
1 HccnenoBanue renuii-HEOHOBOT O J1a3epa 4 1
2 HccnenoBanue momyrnpoBOHUKOBBIX 4 2
v3JyJyarenen
3 HccnenoBanue akycTOONTUYECKOTO 4 1
MOJTYJISITOpPA JIA3EPHOTO M3ITyIeHUS
4 | WccnenoBaHue NOJIYIPOBOIHUKOBBIX JIA3€POB 5 2
Bcero 17




4.5. KypcoBoe npoeKkTHpoBaHue/ BHITOJHEHUE KypCOBOM pabOThI
VY4eOHBIM IJIaHOM HE PEAYCMOTPEHO

4.6. CamocrodarenbHas paboTa 00yJarouInxcs
Bunel camocTosiTennbHOM paboThI U €€ TPYIAOSMKOCTh IIPUBEICHBI B TaOIHUIIE 7.

Tabmuua 7 — Bugsl caMoCcTosTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 3,
Bun camocrosiTensHO#M paboThI
qac qac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
15 15
nucuuruael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuerno-rpadpuueckue 3ananus (PI'3)
Brimonaenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 6 6
ycneBaemoctu (TKVY)
Jomamnee 3aganue (/13)
KonTponbubie pabotel 3a04uHNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU
atrecrauuu (I1A)
Bcero: 21 21

5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUTSL CAMOCTOSITENIbHOU PabOThI 00yYarOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-MeTOAMYECKE MaTepHalbl Il CaMOCTOSTENbHON paboThl 00yYaromIMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

KomiuecTso 3k3eMInIsipoB B
Iudp/
bubnuorpaduyeckas ccpuika oubmiorexe
URL agpec
(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)

681.08 sI- | M. Snr. OnTHka 1 1a3epsl, BKIOYas 7
60 BOJIOKOHHYIO OTITUKY M OTITUYECKHE

BOJTHOBOJIEL. [lep. ¢ anri. - M.: Mup. - 2005. -

544c.
621.373 K- | I'JI. Kucenes. KBanToBas 1 ontudeckast 12
44 anekrponuka, CI16, Jlans, 2011, 306 c.
530.1 I1-18 | ITapmakoB A.H. Beenenue B KBAaHTOBYIO 5

¢usuky, CII6, Jlans, 2010, 352 c.

7. TlepedyeHb HIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
WH(OPMaIIMOHHO-TEJIEKOMMYHUKAITMOHHOM ceTn « IHTepHeT»




[epeuenn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH(POPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX [UIi OCBOCHUS HCIHILIAHEI
npuBezieH B Tabnuue 9.

Tabmua 9 — IlepedyeHb DICKTPOHHBIX 00pPA30BATEIBHBIX PECYPCOB HH(OPMAMOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTu «HTepHEeT»

URL aapec HaumenoBanue
http://e.lanbook.com/books Joctyn B DBC «JIaHb» OCYIIECTBISECTCS 10 JOTOBOPY
No 695-7 ot
30.11.2011

http://lib.aanet.ru/ Joctyn K 3neKTpoHHBIM pecypcam [V AIT

(aBTOpM3aALUS IO
HOMEpY YUTATEIbCKOTO Onsera)

https://guap.ru/guap/standart/pravilal.r | ITpaBuia opopMICHHS TEKCTOBBIX JOKYMEHTOB I10
I'OCT 7.32-20

http://regstands.guap.ru/db/docs/7.32 ['OCT 7.32-2001. OTueT o Hay4HO-
HCCJIEI0BATENbCKOM padoTe.

[Tpumepsl 6ubnuorpagpuueckoro onucanus no 'OCT
http://guap.ru/guap/standart/prim.doc 7.1-200

https://kaf70.mephi.ru/content/public/ | H.B. KpsLioB. JIekiiuu 10 KBAHTOBOM 3JICKTPOHUKE
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8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOTO 0OECHEeUeHUs, HCIOJIB3YEeMOTO0 TMPH OCYIIECTBICHUU
00pa30BaTeNILHOTO Mpolecca MO AUCLUIINHE.
[lepedeHp UCTIONB3yeMOT0 IPOTPaMMHOTO obecnieueHus npeacrasieH B Tadumuie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTo oOecrieueHus

Ne m/m HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIlecca MO JUCIUILTHHE

[lepeuenr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB MaTepuambHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOW sl  OCYIIECTBICHUS
00pa30BaTeIILHOTO TpoIiecca Mo TUCITUTUTHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHnoBaHMe coCcTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)

1 JlexuumOHHAS Ay AUTOPHUS 51-06-03, yn. bonbmas



https://kaf70.mephi.ru/content/public/

Mopckas, 1. 67, mut. A

2 | CnenuanusupoBaHHas aboparopus «JlazepHOl TEXHUKH U 51-06-03, yn. bonpmas
Ja3epPHBIX TEXHOJIOTHI» Mopckas, 1. 67, mut. A

10. Onenounble cpeaCcTBa AJIs MPOBEICHUS MPOMEKYTOYHOH aTTeCTAlluN
10.1. CoctaB OLIEHOYHBIX CPEACTBAIS MPOBEACHUS MNPOMEXKYTOUYHOH aTTEeCTALUH
00yJaromuxcst Mo JUCUUIUIMHE puBeAeH B Tabmuue 13.
Ta6muma 13 — CocTaB OLEHOYHBIX CPEACTB JUIsl POBEJCHUS IPOMEKYTOYHOM aTTeCTalluu

Buza npomexyTo4HON arTecTaluu IlepedyeHp OLICHOUHBIX CPEACTB

3auer Cnucok BOMpOCOB;
TecTtsr;
3amaun.

10.2. B xauecTBe KpUTEpPUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMI O0OY4JaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKU C(HOPMHUPOBAHHOCTH
KOMIIETEHIIHIA, KOTopas NpuBe/eHa B Tadumie 14. B TeueHne cemecTpa MOXKET HCIIOJIb30BaThCS
100-0annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCTIOJIB30BaHUSI KOTOPOM, YCTAHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHIA

Or11eHKa KOMITETEHITUI

Xapakrepucrvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-0ayuipHad mIKama paKTep (bopnvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa,

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHLHO U TPAMOTHO €T0 U3JIaraer;

— OMUpasiCh HAa 3HAHMUSI OCHOBHOM W JIOMOJIHUTEIILHOW JIUTEPaATYpHI,
TECHO MPUBS3LIBAET YCBOCHHBIC HAYYHBIE MOJOKEHHS C MPAKTUYECKON
JIeATEILHOCTBIO HAIIPABJICHUS;

— yMeso 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BJIaJICET CUCTEMOM ClelnaTIN3uPOBAHHBIX TOHSITUH.

«OTIIMYHO»
<(Ga4YTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBINA MaTepuan, TpaMOTHO U
M0 CYWIECTBY M3JaraeT €ero, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW J1€ATEIbHOCTHIO
HallpaBJICHUS;

— apryMEHTUPYET HayYHBIE MTOJIO0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIQJICET CUCTEMOM CIIeIMAIN3UPOBAHHBIX OHITHH.

(XOPOLIO»
(Ga4uTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMHpasch HAa 3HAHUS TOJILKO OCHOBHOMW
JUTEPaTypPhl;

— JIONyCKaeT HeCYIIEeCTBEHHbBIE OIMOKN U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUsS B TMPAKTHUYECKOM NPUMEHEHHUU 3HAHUH
HaIpaBJICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJICE€T CUCTEMOM CHENMAIN3UPOBAHHBIX TOHSITHH.

«YOOBJICTBOPUTCIIEHO»
(GaYTCHO»

— oOyyaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTh MpPOrpaMMHOrO
MarepHaia;

— JIOMYCKAeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  NpHU
paccMOTpeHHH poOseM B KOHKPETHOM HalpaBlIeHUH;

— WCTIBITHIBAET TPYIHOCTH B MPAKTHYECKOM NPUMEHEHNUHN 3HAHHIA;

«HEYIOBJIETBOPUTEIIHLHO
«HE 3aYTCHO»




Or1reHKa KOMIIETEHITNNA

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

— HE MOXET apryMEHTHPOBATh HAYYHBIC TTOJIOKCHHUS;
— He (OopMyYIUpPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WK HHBIE MAaTePUAIIBI.
Bormpocsl (3agaun) nmst sKx3ameHa npeicTaBiieHbl B Tadnuie 15.

Tab6muia 15 — Borpocs! (3agaun) 115 9K3aMeHa

Kon
Ne i/t [Tepedyens BonpocoB (3a1a4) 1 IK3aMeHa HHKATOPA
Y4eOHBIM IIIAHOM HE TPEAYCMOTPEHO
Bompocsr (3agaun) s 3aueta / qudd. 3aueta npepcraBieHsl B Tabnuie 16.
Ta6mmma 16 — Boripocs! (3amaun) mis 3aueta / audd. 3adera
Kon
Ne i/ [Tepeuens BompocoB (3am1a4) ais 3adera / qudd. 3auera HHKATOPA
1 DHepreTU4ecKrue COCTOSHUS KBAHTOBBIX CUCTEM, KBAHTOBbBIE [IK-1.3.1
epexobl.
2 PaBHOBecHOE 1 HEPAaBHOBECHOE COCTOSIHUE KBAaHTOBBIX cucteMm, | [1K-1.Y.2
penakcanusi.
3 CrioHTaHHOE M BBIHYKJIEHHOE U3NyuyeHue, KodhpuimenTo I1K-1.B.1
DUHIITEHHA.
4 [IprunHbl yIIMpeHus CIEKTPAIbHON JIMHUMU. I1K-2.3.1
5 CrpykTypHas cxema JeicTBus Jiazepa, ycuienue B kBantopon | [1K-3.3.1
CHCTEME.
6 Crioco0bl co3/1aHNsI MHBEPCHOW HACEIICHHOCTH, [IK-3.V¥.1
MHOTOYPOBHEBBIE CXEMbI HAKAYK1
7 Pe3oHaTropel, OCHOBHBIE TOHSTHS. IK-1.3.1
8 Bupl pe3oHaTopos. IK-1.Y.2
9 Monynsauus ToOpOTHOCTH B J1a3epax I1K-1.B.1
10 CHHXpOHHU3a1Usl MOJI B MHOTOYAaCTOTHOM Jia3epe [1K-2.3.1
11 He-Ne nasep, 1tnarpaMMa Hakauku, KOHCTpyKius, napameTpsl. | I1K-3.3.1
12 Jlazep Ha pyOHMHE, 0COOEHHOCTH HAKauKH, KOHCTPYKLIUS, [K-3.V.1
MapaMeTphl.
13 Jlazepuble nuoas! (JIZ1) Ha OAMHOYHON CTPYKTYpeE, PaKkTOpHI [K-1.3.1
YBEJIMYEHUS] IOPOTOBOI'0 TOKA
14 JIJI na AI'C, npuniun paboTel, 0COOEHHOCTH, CTPYKTYpa [K-1.¥.2
aKTHBHOT'O BEIECTBA
15 Xapaxrepuctuku JIJI va II'C I1K-1.B.1
16 Opnnovacrorabie JIJI. IMK-2.3.1
17 Caerousnyyaroliye 110 ibl, 0COOEHHOCTH, BUJIBI, T1IK-3.3.1
XapaKTEPUCTHKHI
18 RGB nazepsl [1K-3.V.1
19 BcenomorarenbHOe n3iydeHne HaKauyky I1K-1.3.1
20 Y cTOlHYNBBIE PE30HATOPHI [IK-1.¥ .2
21 HeycroitunBbsle pe30HaTOpHI I1K-1.B.1
22 ["ayccoBbl myuku [1K-2.3.1
23 OTKpBITbIE PE30OHATOPHI I1K-3.3.1
24 XUMUYECKUE JIa3ephl [1K-3.V.1




[lepeyeHp TeM [UII KypCOBOTO IPOCKTHPOBAHUS/BBIONHEHHUS KypCOBOH pabOTHI
Mpe/ICTaBJIeHbI B Tabuie 17.
Ta6mmma 17 — [lepedenn TeM 11 KypCOBOTO MPOSKTUPOBAHHS/BBITIOJIHEHHSI KYPCOBOM paOOTHI

No /1 [TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOJIHEHUS
B KypCOBOI pabOThI

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpockl s npoBeneHHs IMPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JIsI TECTOB

y Koz
Ne n/nn [TpuMepHBIii epedeHb BONPOCOB Il TECTOB
MHAMKATOpa

1 Buipl KBaHTOBBIX IEPEXOA0B, UX OCOOEHHOCTH. IIK-1.3.1

2 CrioHTaHHOE M BBIHY)KJIEHHOE U3JTyYEHHE, CBOMCTBA. [IK-1.V.2

3 KoaddunmenTsr DWHINTEHHA, CBI3h MEKIY HUMU U €€ CIIC/ICTBUS. I1K-1.B.1

4 [IpyrunHbl yIuupeHus CEKTPAIbHON JIMHUU ONTUYECKOTO UCTOYHUKA, [IK-2.3.1
OJIHOPOJHOE ¥ HEOJAHOPOAHOE YIIUPEHHUE.

5 [losicHuTEe MEXaHU3M YCUJICHUS B aKTUBHOM BELIECTBE. TIK-3.3.1

6 DyHKIIMOHAIBHAS CXeMa M MPUHIINII ISHCTBUS Jla3epa. IIK-3.V.1

7 Tpex- 1 4eTbIpEXyPOBHEBBIE CXEMBI HAKAYKH BCIIOMOTaTEIbHBIM [IK-1.3.1
U3JIy4EHUEM, MTOSICHUTh UX CMBICII.

8 YeM ompeiesiseTcs IMPUHA CIIEKTpa jJa3epa B ogHodacToTHOM pexume? | [1K-1.Y.2

9 UTo Takoe MpoCTpaHCTBEHHAs! KOT€PEHTHOCTH? I1K-1.B.1

10 Uto Takoe BpeMeHHasi KOr€peHTHOCTh? [1K-2.3.1

11 Kak ocymiectisieTcst MOy JOOPOTHOCTH Jlazepa? TIK-3.3.1

12 B kakux nazepax ¥ IpU KaKUX YCIOBHUAX IMPOUCXOIUT CUHXPOHU3ALUSA [IK-3.V.1
mon?

13 Y CTpoNCTBO M NPUHLIMI AEWCTBHUS Jla3epa Ha pyOuHe. [1K-1.3.1

14 VY crporictBo u npuHuun aevicrsus He-Ne nasepa. [IK-1.¥ .2

15 Y CTpoUCTBO U MPUHIUIT ACHCTBUS MOITYITPOBOIHUKOBOTO TOMOJIA3EPA. [IK-1.B.1
OCHOBHBIE HEJIOCTATKH.

16 [TpuHUMN neicTBUA J1a3epa Ha JBOMHON ITeTepOCTPYKTYPE, ET0 [IK-2.3.1
JIOCTOMHCTBA.

17 CrpykTypa 1 KOHCTpYKIus J1azepHoro nuona (JI/I) ¢ pezonaropom [IK-3.3.1
®dabpu-Ilepo.

18 Meroasl peasninzanuu ogHoyactotHoro JIJI. TIK-3.V.1

19 [IpuHuMn nefcTBus U CTPYKTypa cBeTonznydaromiero quona (CHUI). [K-1.3.1
IToBepxHocTHBIM 1 TopueBoit CUJIL.

20 Hapucyiite MOLYJIAIMOHHYIO XapaKTEPUCTUKY U NOSICHUTE IPUHIIUIT [K-1.¥.2
VIMITYJIbCHOM MOAYJISILIMM B ITOJIYIPOBOJHHUKOBOM JIA3€PE.

21 Kakumu ¢pakropamu onpenensieTcst cpeAHsisl 1JIMHa BOJIHBI U BUJ [IK-1.B.1
CHEKTPAJIbHOM XapaKTEPUCTHUKHU NOJYIIPOBOJHUKOBBIX M3IydaTeseil.

22 OHepreTudeckasl 1 4aCTOTHAsI MOLYJIALIMOHHAS XapaKTePUCTUKHU [IK-2.3.1
MIOJIYTIPOBOIHUKOBBIX M3JTy4aTeNIeH.

23 B uem npuHIMnuanbHasg pasHuLia Mexay cBeTonsnydaromumu auogamu | [1K-3.3.1
Y JTJA3€pHBIMU AuoAamMu?

24 CpaBHUTE OCHOBHBIE XapaKTEPUCTUKH CBETOM3IYYarOINX AUOI0B U [IK-3.V.1
JIa3€PHBIX JTMOJIOB.

25 ChopmynupyiiTe TOCTOMHCTBA M HEAOCTATKH KaX10TO. I1K-1.3.1




[lepeyeHr TeM KOHTPOIBHBIX PAOOT MO AUCIUIUIMHE OOYYAIOIIMXCS 3a0YHOM (OpPMBI
o0ydeHus1, IpeICTaBIeHbI B Ta0mie 19.

Ta6smma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeTtoauyeckue  MaTepUaNbl,  ONPEACISIONUE  HPOLUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOIIUX JTanbl (HOpPMHUPOBaHMS KOMIETEHLIMH, coaepxkarca B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli 00yJaroluxcs
I'VAIL

11. MeTOI[I/ILIeCKI/Ie YKasaHuAa 1J1sd 06yqa}oumxcx 10 OCBOCHHUIO JHCIUIIIIMHBI

11.1. Meroauueckue ykasaHus s OOy4aroIUXcs 10 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HAYEHME JICKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOWHOE, CUCTEMHOE,
rIyOOKoe U sSCHOE M3JI0KeHue yueOHoro marepuana. Ha3HaueHue COBpPEMEHHOM JIEKIIMHM B
paMKax IUCLMIIJIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(MOPMALMIO 1O TEME, a B OCBOCHUHU
dyHIaMEHTANBHBIX TPOOJIEM JUCHMIUIMHBI, METOJOB HAyYHOrO ITO3HAHHSA, HOBEUIINX
JOCTHOKEHUI Hay4yHOH MbIciu. B yueOHOM mporecce JIEKIUs BBINOIHAET METO0JI0IMUYECKYIO,
OpraHM3alMOHHYI0 U MHPOPMAMOHHYIO (yHKUMU. JIEKIMs pacKpbIBaeT MOHATHIHBIN anmapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOieMbl, JaeT LeJbHOE NPEACTaBIECHUE O AUCLUILIMHE,
MIOKAa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOEHUH 00yYaroUMUCS JIGKIIMOHHOTO MaTepuaa;

— TIOJy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX OIPEEISIETCS LEIEBOW YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TIOJIyY€HHE OIbITa TBOPUECKOI pabOThl COBMECTHO C IPENOJaBaTEIeM;

— pa3BuTHEe NOPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpeAMETy H
CaMOCTOSITEIBHOTO TBOPYECKOI'O MBIIIJICHHUS.

— TOsBJIEHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITENIbHOM paboThI;

— TIOJy4Y€HHE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HAY4YUTbCSI METOAMYECKH 00padaTbiBaTh MaTepuai (BBIACNSTH IJIaBHBIE MBICIU U
MOJIOKEHUS, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HUX B  Pa3IMYHBIX
bopmynupoBKax);

— TOJy4YeHHE TOYHOIO NOHMMAaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHUH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CIaioB H
UCMOJIb30BAaHUEM pA3laTOYHOr0 MaTepuala IpH MPOBEIEHUH KOPOTKHX JUCKYCCHH 00
OCOOEHHOCTSIX MPUMEHEHMSI OTAEIBHBIX TEMATHK 10 AUCLHUIIINHE.

CrpyKTypa npefocTaBieHusl JEKINOHHOIO MaTepuaa:

— KBaHTOBBIE MIEPEXO/Ibl B AKTUBHOM BEILIECTBE JIa3epa;

—  ONTUYECKHE PEe30HATOPbI;

—  YCJIOBHMSI YCHJICHUS U T€Hepaliy KojieOaHui B KBAHTOBBIX CUCTEMAX;

—  METOZBI MOIYJIALIMU Ja3€PHOTO U3ITYYECHHUS,
¢doTonpuemMHbIe yCTPOHCTBA, HapaMeTPhl U XapaKTEPUCTHKH.

11.2. MeTtoauueckue yKazaHus UIsi 0OYYaIOMIMXCS 110 YYaCTHIO B CEMUHapax
OCHOBHOM 1ENBIO JJIs1 00YYaIOLIEerocs sBIseTCs cUcTeMaTh3anus U 00001eHne 3HaHUH
Mo W3y4aeMou Teme, pazaeny, (GopMHpOBaHHWE YMEHUS padoTaTh C JIOMOJHHUTEIbHBIMU




HUCTOYHUKAMU HH(OPMAIINH, COMOCTABIATh M CPABHUBATh TOYKU 3PEHHUS, KOHCIIEKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBaTh CBOIO TOYKY 3pE€HHS W T.M. B COOTBETCTBMM C BeAylleH
JTUIAKTHYECKON IENBI0 COJEp)KaHUEM CEMHHAPCKHUX 3aHATUN SIBISIOTCS Y3JIOBBIE, Hambolee
TPYIHBIE JUISI TIOHUMAaHHUS W YCBOCHHS TEMBbI, Pa3Aeiibl JUCHUIUIMHBL Crnenudukoi ITaHHOU
(GOpMBI 3aHSATUH SBIISIETCS COBMECTHAS pa0dOTa MPernoaBaTeist ¥ 00yJaromerocs: HaJ peeHueM
MOCTaBJICHHOW TIPOOJEMBI, a TIOMCK BEPHOTO OTBETa CTPOUTCS HA OCHOBE YepeIOBaHUS
VHJIUBUAYAIBHON U KOJUIEKTUBHOM JAEATEIIBHOCTH.

[Ipy mMOArOTOBKE K CEMHUHAPCKOMY 3aHATHIO MO TEME MPOCIYIIAHHON JEKIUH
HEOOXOAMMO O3HAaKOMUTHCA C IUIAHOM €ro MpPOBEIEHHUS, C JUTEepaTypoll U Hay4YHBIMU
MyOJUKAIUSAMU 10 TEME CEMHUHapa.

TpeGoBanus K IPOBEJIEHUIO CEMUHAPOB
Cemunapvl  npogoosamcsi 6 UHMEPAKMUBHOU ¢hopme 6 6ude 2epynnosvlx OUCKYCCUll No
NPeOlodNCeHHbIM npenodasamenem memam

11.3. Metoau4eckue ykazaHUs Uisi OOYYaIOIIUXCS O TPOXOXKICHUIO MPAKTUYECKUX
3aHATHH (eciu npedycMoOmpeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE)

[TpakTHdeckoe 3aHSATHE SBISICTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3anuu y4eOHOTO
mpolecca, 3aKII0Yaronasics B BHITOJTHEHUN 00YyJalOIIMMUCS 1O PYKOBOJICTBOM IpenoaaBaTens
KOMIUIEKCa YYEeOHBIX 33aJaHUi C IEIbI0 YCBOCHUS HAYyYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIMHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH JEATEIHbHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHS TSI 00YYAOIIErocs SBISCTCS MPUBUTHE 00YIAFOIIHMCS
YMEHHH U HaBBIKOB MPAKTUYECKON IEATEIBHOCTH 110 U3y4aeMOM TUCITUILINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00yUYAIOIIUMCS IPAKTHUSCKUX 3aHSATHI:

— 3aKperuieHue, yriayOJleHue, pacliMpeHHe M JAeTaju3alus 3HAHUW TNpU PelIeHUU
KOHKPETHBIX 3a/1a4;

— Ppa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITCIILHOCTH  MBIIUICHUS,
TBOPUYECKOI aKTUBHOCTH;

— OBIIQJICHHEC HOBBIMH METOJaMH M METOIAMKAMU HW3YYCHUsS KOHKPETHOH y4eOHOM
JICITUTIIAHBI,

— BBIpA0OTKAa CMOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHU S 33/IaHUN;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUs KOJUIEKTUBHON M MHAMBHUAYaJIbHON (QopMm
00y4eHwusI.

TpeboBaHUs K MPOBEACHUIO MTPAKTHUYECKUX 3aHATHM
Ilpaxmuuyeckue 3auamus npoBOOSMCA 6 UHMEPAKMUBHOU ¢hopme 6 6ude 2pynnosvix
OUCKYCCULL NO NPEONOHCEHHBIM NPenoodasamenem memam

11.4. Metoauueckue ykazaHusl A OOydarolUMXCsl 1O BBIIOJHEHHIO J1a00paTOPHBIX
paboT (eciu npedycmompeno y4ebHbiM NAAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus 1a0OpaTOpHBIX pPAadOT oOydaromuics MAOKEH YIIIyOUTh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
OKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIMOHHON XapaKTepUCTUKOW 00ydarolerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIUTUYECKON YaCTe U KOHTPOJIBHBIX MEPOITPUATH.

BrinonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCs SIBISIETCS HEOTHEMJIEMOH YacThiO
W3YYEHUS JUCLUIUIMHBL, ONIpeNesnseMol y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB HCCIEAOBAaHHSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,

— 3aKpeIUICHHE, PA3BUTHE U JEeTAlM3alds TEOPETUYECKUX 3HAHUMN, MOJYyYEHHBIX Ha
JEKLUSX;



— TOJIy4YeHHE HOBOW MH(OPMALIUU 110 U3y4aeMOU JUCLIUIUIMHE;
— TmpuoOpeTeHrne  HaBBIKOB  CAMOCTOSATEIBLHONM  pabOTI ¢ JTaOOpaTOPHBIM
000pyTI0BaHUEM U MPUOOPAMH.

3ananue U TpeOOBaHMS K IPOBEICHUIO JIA00OPATOPHBIX PabOT

3adanue u mpebosanus K 1a60pamMopHuIM pabomam npeodcmasiend 8 TUUHOM KabuHeme
cmydenma. B nabopamopnvix pabomax mpebyemcs pazpabomamev  KOHCMPYKMOPCKYIO
OOKYMEHMAayuio 01 ONMU4eCcKUxX CUCmem.

CrpykTypa u dhopma oTyeTa 0 1a60paTOPHOU padoTe

B omuem o pesyrbmamax 6vinoaHeHHOU 1aOOPAmMoOpHOU pabomvl HEoOX0OUMO
BKIIOYUMb.  MUMYAbHBII  JUCT  KpamKue meopemudeckue Cc8edeHus ¢ HeoOX00UMbIMU
unrocmpayusmy  Ojisi OMeemo8 HA KOHMPOIbHblE BONPOCHL, OCHOBHbIE 3ABUCUMOCTIU, NO
KOMOPbIM 8bINOIHACMCA paciem napamempos; 000CHO8AHUs blOOPA MAMEPUANO8, PAZMEPOS U
00NYCK08; UCXOOHblEe OAHHblE U Pe3yIbmambvl pacyemad, Yepmedicu;, AHAIU3 pe3yibmamos u
86160061 NO pabome.

TpeboBanus k ohopMIECHUIO OTYETA O J1TAOOPATOPHOU paboTe
Omuyem oghopmasiemcst Kancovim y4auumcst UHOUBUOYAIbHO Ha aucme ghopmama A4.
Tumynvhwiti iucm cooepicum OanHvle 0 pabome (mema, oucyuniuna), PHUO asmopa u
npenooasameisi,
yenu u 3a0aqu;
meopemuyecKue 6600Hble OAHHbLE,
Hanu4ue mexHu4ecKo20 OCHAWeHUs,
8bI0panHbLE MEMOObl NPOBEOEHUs IKCNEPUMEHMA,
NOJYYEHHbLE 8 NPOYeCcce UCCIe008AHUsL Pe3YIbMAmbl (C NPULOANCEHUEM NOONUCAHHOZO0
NPOMOKONA);
AHAU3 Pe3yIbMamos8 KCNePUMeHma;
3aKa0YeHUe U 8b1800bL

11.5. Metoauueckue yka3aHUs Ui OOy4arOUIMXCsl MO TPOXOXKIEHHIO KypCOBOI'O
POEKTHPOBAHUS/BBINOIHEHUST KYpCOBOU palOThl (eciu npedycmMompeno yueOnviM HAAHOM NO
O0aHHOU oucyuniuHe)

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbl0 POPMUPOBAHUS y 0OYUAIOLIUXCS OTbITA
KOMILJIEKCHOTO PEIICHUsI KOHKPETHBIX 33729 MPO(PEeCCHOHATBHON e TeIbHOCTH.

KypcoBoii npoekt/ paboTta mo3BossieT o0yyaromeMycs:

CTpyKTypa NOSICHUTEJIbHOW 3aIIUCKU KYPCOBOTO MPOEKTa/ paboThl
He npedycmompeno

TpeboBanust k 0hoOpMIIEHUIO TOSICHUTEIbHON 3alMCKH KYPCOBOTO IPOeKTa/ paboThl
He npeodycmompeno

11.6. MeToauueckue yKazaHus sl OOYJArOIIUXCS TI0 TPOXOKACHUIO CAMOCTOSATEIHHON
paboThI

B xoze BBIOTHEHUS CaMOCTOSTENHHON pabOThI, OOYUYAIOUTUICS BBIMIOIHSAET paboTy MO
3aJJaHAI0 ¥ TIPU METOIMYECKOM PYKOBOJICTBE IMpEIoiaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
y4acTusl.

Jst oOydvaroruxcsi 1Mo 3a04HOM ¢GopMe OOydeHHs, CaMOCTOSITeNbHAs paboTa MOXKET
BKJIIOUYATh B ce0s KOHTPOJIBHYIO paboTy.

B mporecce BBITTOTHEHUST CaMOCTOSITEILHON pabOTHI, y 00ydaromerocss (popMUPYETCs
1enecoo0pa3Hoe TIaHUPOBaHUE Pabodero BpeMeHH, KOTOPOe MO3BOJISET UM Pa3BUBATh YMEHUS



U HaBBIKM B YCBOGHUU U CHCTEMATH3allUU MPUOOpPETaeMbIX 3HAHUH, 00eCrednBaeT BBICOKUU
YPOBEHb YCIIEBAEMOCTH B IEPHOJ OOYYCHHs, IOMOTAaeT IOJYyYUTh HABBIKA TIOBBIIICHHUS
po(hecCHOHATLHOTO YPOBHSL.

MeToauyecKUMH ~ MaTepuajaMH,  HANpaBJISIONIMMH  CaMOCTOSTEIBbHYIO  paldoTy
00y4aroUuX CSASBIISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILINHE;

—  METOJMYECKHE YKa3aHUS IO BBHIMOJTHCHUIO KOHTPOJIBHBIX pa0oT (A1 00ydaromuxcst
10 3204HOM (hopMe 0OyueHHs).

11.7. Meroauyeckue yKazaHUsA I OOYYArOIIMXCS IO IMPOXOXKIACHUIO TEKYIIETO
KOHTPOJISI YCTIEBaeMOCTH.

Tekymuid KOHTPOJb YCIICBAGMOCTH MpEAyCMaTPUBAeT KOHTPOJIb KayecTBa 3HAHUUN
00yJaromuXxcsi, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIENbI0 OICHUBAHMS X0Jla OCBOCHUS
JIACITUIIINHEI.

Obs3amenvho 0151 3aN0IHEHUs. Npenodasamenem. YKa3vleaomes mpeboeaHus u Memoovl
npogedeHUst MeKywe20 KOHMPOJs YCNesaeMoCmu, a MmMakdice KAk pe3yibmamvl MeKyule2o
KOHMpONA — ycnegaemMocmu — 0yOym — yuumsleamvCsi NPU  NPOBEOCHUU  NPOMENCYMOUHOU
ammecmayuu.

11.8. Mertoauueckue yka3aHus i OOYYAIOIIUXCS 10 MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTaIlUH.

[IpomexxyTounass  arrecranss  OOydyaroIIMXCsl  NPEAyCMAaTpUBAcT  OLICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIHHBIX PE3yIbTaTOB OOY4YeHHs 1O muciuruimHe. OHa BKIIIOYAET B
ceos:

— 9K3aMeH — (opma OIEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAOIIUMCS B IIPOIEeCcce
W3YYCHUS BCCH TUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHOU PabOThI, CIOCOOHOCTH
NPUMEHATh WX I PEHICHUS MPAaKTHUYECKUX 3a1ad. DJK3aMEH, KaK IPaBUIIO, MPOBOJMUTCS B
MEPHUOJ] SK3aMCHAIIMOHHOW CECCHHM W 3aBEPIIASTCS ATTECTAIIMOHHOW OIICHKOW «OTIIHYHOY,
«XOPOIIIO», «YIOBICTBOPUTEIILHOY, KHEYIOBICTBOPUTEIHLHOY.

— 3a4eT — 3To (opMa OIECHKH 3HAHUH, TOTYYCHHBIX OOYYAIOMIUMCS B XOJ€ M3yUCHUS
y4eOHOM TUCIUTUTHHBI B [IEJIOM WU TPOMEXYTOUYHAs (TI0 OKOHYAHUH CEMECTpa) OIICHKA 3HAHUI
0o0ydaromuMcs 1Mo OTIEIbHBIM pa3fiesiaM TUCIUILUIMHBI C aTTeCTAllMOHHON OIICHKOM «3aYTeHO»
WA «HE 3a4TEHOY.

— muddepeHInpoBaHHbI 3aueT — 3To ¢dopMa OIEHKA 3HAHWH, TOTyYEeHHBIX
0o0y4aromuMcsl TpU U3YYCHUH JUCIUILTUHBI, TIPU BHIMOJIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAYIHO-MCCIIEA0BATEILCKUAX PA0O0T U MPOXOXKICHUH MPAKTHK C aTTECTAI[MOHHOMN OIEHKOM
«OTJIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

Obs3amenvHo 0151 3aN0JHEeHUs. NPenodasamesiem. YKa3vl8aromces mpebo8anus u Memoobl
NPOGeOeHUs. NPOMEICYMOYHOU AMMeCmayuu.



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




