MHUHUCTEPCTBO HAYKH U BBICIIEI'O OBPA30BAHUS POCCUICKOM
®EJIEPALIUN

(emepanbHOE rocy1apCTBEHHOE aBTOHOMHOE 00pa30BaTEIFHOE YUPEKICHHE BBICIIErO

obpazoBaHus

"CAHKT-TIETEPBYPI'CKUI T'OCY IAPCTBEHHbBIX YHUBEPCUTET
ADPOKOCMHYECKOI'O INTPUEOPOCTPOEHMA"

Kadenpa Ne 23

YTBEPXJIAIO
PyxoBoauTens 06pa3zoBaTenbHON MPOrpamMMEl

JIOLL., K.T.H.

(AOJDKHOCT, Y4. CTENCHB, 3BAHHE)

B.H. Kazakos

(MHMuBATBL, haMHIHS)

A

v
(noxrmes)

J% P2 gpidy

PABOYAS ITPOIT'PAMMA THCUMITIIHMHBI

«npl/lHl.lI/ll'IBI J1a3epoB»
(HamMeHOBaHHCE JAMCLMIUTHHD)

Kon HanpasneHus MOAroToBKY/
CIIeUMANBHOCTH

12.04.05

HauMeHoBaHue HanpaBaeHUs
[MOArOTOBKY/ CHeLHaIbHOCTH

J'[a3€pHaﬂ TEXHHKA H JIA3CPHEIC TEXHOJIOTUHA

HaumeHoBaHue
JlazepHsle NpUOOPE! H CUCTEMEL
HaINpaBJICHHOCTH
®dopma 00yueHus OYHas
Tox mpuema 2025

Canxr-Ilerepoypr — 2025

iy
Jluct cornacoBanus pa6oqc7y}; MPOrpaMMbl JHUCLMILTHHBL

TIporpammy cocTaBui (a) V4
JIOLL, K.T.H. L/ @.B. Jlebenes
(ROJKHOCTB, y4. CTENEHb, 3BAHHE) i/' //:;‘ ,(‘ﬁonnucn,, Jara) (muuumansl, hamums)

IMporpamma ono6pena Ha 3acenannu kadeapst Ne 23

«17» ¢espans 2025 r, nporokon Ne 6/25

3asenyromuit kadenpoit Ne 23

//

ILT.H., pod. A.P. bectyrun

(HMUMansI, Gamunus)

(yu4. creneHb, 3BaHUE) yﬁm% nara)
3amecTHuTenb JUpeKTopa MHCTUTyTa Ne2 o M7/ «0if pabote
JOIL., K.T.H., IO H.B. Mapkosckas

(IOJKHOCTS, y4. CTENEHb, 3BAHHE) (nou CK, Ta) (uHHupATBL, (amiis)



Annoranus

Jucuunnuna « [ I[puHOUIBEL J1a3epoB» BXOIUT B 00pa30BaTEIbHYIO MPOrPaMMY BBICIIETO
o0pa3oBaHUsl — MPOTrpaMMy MAarucTparypbl MO HANPABICHUIO IMOATOTOBKH/ CHEIHAIHLHOCTH
12.04.05 «JIazepHas TEXHHMKA M JIa3epHBIE TEXHOJIOTHN» HAMPABICHHOCTH «JIa3epHble IprOOpHI
U cucteMbly. Juciumnuna peanusyercs kapeapoit «Ne23».

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

[MIK-1 «CrnocobeH k aHanM3y HAay4dHO-TEXHUYECKOW MpoOIeMbl, (HOPMHUPOBAHHIO IIEITH,
3aJ]a4M U TUTaHa HAyYHOTO UCCIIeI0BAaHUS B 00J1aCTH Ja3€pPHON TEXHUKH U TEXHOJIOTUI»

[1K-2 «CrocobeH K TeOpEeTHYECKHM U SKCHEPUMEHTAIbHBIM HCCIEIOBAHMIM JIa3epHON
TEXHHUKH, JTA3€PHBIX ONTHKO-3JIEKTPOHHBIX TPUOOPOB U CUCTEM

[1K-3 «CnocobeH K MPOEKTUPOBAHUIO U KOHCTPYHUPOBAHHUIO CHCTEM, TPUOOPOB U Y3JIOB,
a TaKke K pa3paboTKe TEXHUYECKHX 3aJaHuil M JOKYMEHTAallMd Ha UX MPOEKTUPOBAHUE U
U3TOTOBJIEHHE, MPEJAHA3HAUEHHBIX JUIS JIA3EPHOW TEXHUKU U TEXHOJOIHH, JIa3epHBIX ONTHUKO-
AIEKTPOHHBIX PUOOPOB U CUCTEM»

ConepxaHue AMCUUIUIMHBI OXBATBHIBAET KPYI BOIPOCOB, CBSI3AHHBIX C OOECIIEYCHHUEM
MOJATOTOBKU CTYACHTOB B 00JaCTH MPUHIUIIOB PAabOThl U CUCTEMOTEXHUKH JIa3€POB U JIa3€PHBIX
CUCTEM, HCIIOJIb3yEMBIX B pa3MUHbIX o0nacTaX Hayku TexHUKU. OCHOBHOH 3amaueit
JTUCIUIIMHBI SBIISETCS U3yUYEHUE MPUHIUIIOB JIEHCTBUS OCHOBHBIX Y3JIOB M YCTPOICTB CHCTEM,
UX XapaKkTepUCTUK U [apaMETpOB, a TaKKe yMEHue paspadarbiBaThb (PYHKLIHMOHAJIbHBIE U
CTPYKTYpHBIE CXEMbI MTPUOOPOB U CHCTEM JIa3€PHON TEXHUKU C OMpeAesieHueM MX (PU3HUECKUX
IPUHLIUIIOB JEHCTBUS, CTPYKTYPHO- JIOTMYECKMX CBSI3€d M YCTAHOBJIEHHEM TEXHUYECKHUX
TpeOOBaHUIl Ha OT/AETIbHBIC OJIOKU U SJIEMEHTBHI.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMAaTPUBAET CleAylomue (HOPMBI OpraHU3alUN
yueOHOro mpolecca: JICKIUH, MPaKTUYECKUE 3aHSITHs, CEMHUHAphl, CaMOCTOATeIbHas paboTa
00ydJaromerocs.

[IporpaMMoii IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIUE BUABI KOHTPOJIA: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO0mias TpyA0EMKOCTh OCBOEHUS AMCLMILIUHBI COCTaBIseT 4 3a4eTHhIX eAuHHIbI, 144
yaca.

SI3pIK 00yUEHUS 110 TUCIMITIIMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3yabTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

ObecrieueHre OATOTOBKU CTYJIEHTOB B 00J1aCTH JIa3€POB M MX MPUMEHECHHIA, & UMEHHO B
Bonpocax (YHKIMOHHPOBAHHMS ONTHYSCKHUX KBAHTOBBIX TI'€HEPATOPOB, MX OCHOBHBIX
MapaMeTpoB M XapaKTEPUCTHK, a TAKXKE BOMPOCOB MPUMEHEHHUS 3TUX YCTPOWCTB B PA3IMUHBIX
chepax TeXHMKM H TexHoJorud. OCHOBHOHM 3ajauedl JAWCIMILIAHBI SIBIISCTCS HW3YYCHHUE
(GU3HYECKUX OCHOB (PYHKIIMOHHPOBAHUS TAaKUX MPUOOPOB, a TaKKE WX BO3MOXKHOCTEH U
o0JacTel MPUMCHECHHS.

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHUKaAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHOM MpOrpaMMBbl BBICIIIET0 00pa3oBaHus (janee —

OI1 BO).

1.3. IlepeueHp ITaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus TUCHMIUIMHBI OOyYaroUIUics TOJDKEH 00iajarh CleqyIoIuMH
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.
Tabmuna 1 — [lepeyeHp KOMIIETEHIMI U HHINKATOPOB MX JOCTHKEHHS
Kareropus (rpynmna) | Kox u naumenoBanne | Kon m HanMeHOBaHUE HHIUKATOPA JOCTHIKEHUS
KOMITCTCHITHT KOMIICTCHITHT KOMITCTCHIIH
ITK-1 CnocobeHn k
aHaJINU3y HAy4YHO-
TGXHHIIZCK()},; [1K-1.3.1 3HaTh (pu3nvecKre NPUHIHUITBI
DOBIEMLL TeHepaluy U3TYy4eHUs Ja3epaMu; UCTOUHUKH U
(1)% . OB;HHIO MPUEMHUKH ONTUYECKOTO U3TYUCHUS; IPUHITUTIBI
[Tpodeccuonanbubie HGJ?I/I 32;[21111/1 " MIOCTPOCHHUSI U PAaOOTHI JTa3ePHBIX ONTHUKO-
KOMITETCHIINH HJIaH;l HAVIHOLO 3JIEKTPOHHBIX MPUOOPOB
I/ICCJ‘IGI[OB}:ITII/I}I N I1K-1.B.1 BnageTh HaBBIKaMK pa3pabOTKH
OO IACTI NA3eDHOG Mojieneil pyHKIIMOHUPOBAaHUS TPUOOPOB, Y3JI0B U
P AJIEMEHTOB JIa3epHOM TEXHUKHU
TEXHUKHU U
TEXHOJIOTHI
ITK-2 Criocoben k
TeODETICCKIM I [1K-2.3.1 3HaTh OCOOEHHOCTH TeHEepaIuu
BKCII')IC MeHTAEHEny | ALY ICHHS J1a3EPaMU; XapaKTEPUCTAKY 1
P CBOMCTBA ONTHUYECKOTO U3IIYUCHHS; TUIIBI U
[IpodeccuonanbHble | HCCICTOBAHUSAM
KOMITETEHITHH Ja3epHOi TeXHIKH XapaKTEPUCTUKHU JIA3€PHBIX U ONTHKO-
A3EPHALX OLTIKO ’ AJIEKTPOHHBIX TPUOOPOB; IIEMEHTHYIO 0a3y
P JIa3epHOM, TEXHUKHU; METO/bl ONTHYECKUX
AIEKTPOHHBIX .
U3MEPEHUI
prOOpPOB U CUCTEM
ITK-3 Criocoben k
MIPOCKTUPOBAHUIO U
KSHCT P OBAHIIO ITK-3.3.1 3HaTh 0OCOOEHHOCTHU U 00IacTH
PYHP MIPUMEHEHUSI JIA3EPHON TEXHUKHU U JTa3epPHBIX
cucTem, nprudopoB u .
3JI0B, a TAKXKe K TeXHOTOTHIH
ya3 aéOTKe [1K-3.3.2 3HaTh TeXHUUECKHE TPeOOBAHUS,
MpodeceHoRabHbE Eexgnqecm/lx rapamMeTpbl U IPUHIUIIBI TOCTPOCHUS JIA3E€PHBIX
P o MPUOOPOB U CUCTEM; DIIEMEHTHYIO 0a3y Ja3epHOI
KOMITETCHITHH 3aJIaHuN U
JIOKYMEHTAIlMU Ha UX TOXHHIN
. OZKTH OBAMIC [1K-3.VY.2 yMeTh aHanu3upOBaTh TEXHUUECKUE
I/ISI‘OTOBJ'II)CHI/IC TpeOOBaHUS, MPEABIBIIIEMBIC K
0 enHasHaqu,me pa3pabaTbIBaeMbIM y3J1aM U AJIEMEHTaM
p . Ta3epHBIX MPUOOPOB U CUCTEM
JUIS1 JTa3epHOM
TEXHUKH U




TEXHOJIOTHH,
Ja3epHbIX ONTHKO-
3JIEKTPOHHBIX
IpuOOpPOB U CUCTEM

2. Mecro nucuurnHbl B cTpykType OI1

JucnurmuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYCHHUH CIICYIOIIUX JTUCIUIUINH:

— «Pu3mukKay,

— «MaremaTtuka (AHaIUTHYECKAs T€OMETPHS U JIMHEWHAS ajiredpa)»,

— «Maremarnka (MaTemMaTH4YeCKUN aHATU3)»,

— «OCHOBEI OIITUKNY,

— «OCHOBEI TCOPHUH ONTHYSCKUX CUTHAJIOB)

3HaHus, TOJYYCHHbIE NPH M3YyYEHUHU Marepuana JaHHOW AUCIUIUIMHBI, UMEIOT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TaK M UCIIOJIB3YIOTCS IIPU U3YUYCHUU APYTUX AUCUHUTLIUH:

— « B3aumojeicTBrE J1a3€pHOTO M3IYICHHS C BEIICCTBOMY),

— «OnTHYECKUE CHCTEMBI CBI3HY,

— «OCHOBBI KOHCTPYHMPOBAHHS ONTHYCCKHUX M JIA3EPHBIX MPUOOPOB U CHCTEM)

3. O0BeM u TpyI0EeMKOCTb TUCIUTLIAHBI
Jlarable 00 00mEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYAOEMKOCTH 110 CEMECTpaM) MPEeACTaBICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMkocTs 1o

Bun yuebnoit pabotbl Bcero ceMecTpam
Nol
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
U3 Hux uacoe npaKxmuyecKkoil n0020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 34 34
B TOM YHCIIE:

nexum (JI), (gac) 17 17

1('IpaK)TI/I‘-I€CKI/Ie/C€MI/IHapCKI/Ie sansarus  (I13), 17 17

qac

nabopaTtopHbie padoTs (JIP), (uac)

KypcoBoi npoekTt (pabota) (KII, KP), (qac)

9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (dac) 74 74
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, OK3. OK3.
OK3.%%)

*k
IIpumedaHue: kaHIMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Paznenbl, TeMBbI TUCITUTITUHBI 1 KX TPYJOEMKOCTh TIPUBEEHBI B TaOIHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh




Pasnensl, TeMbI TUCITUTUINHEI Texuun | 113 (C3)) - JIP KII CPC
’ (wac) (uac) (gac) (uac) (gac)
Cemectp 1
Pazmen 1 6 6
Tema 1.1. 2 2
Tema 1.2 2 2 30
Tema 1.3. 2 2
Pazngen 2 8 8
Tema 2.1. 2 2
Tema 2.2 2 2 36
Tema 2.3. 2 2
Tema 2.4 2 2
Paznen 3 3 3
Tema 3.1. 1 1 8
Tema 3.2 1 1
Tema 3.3. 1 1
Hroro B cemecTpe: 17 17 74
Hroro 17 17 0 0 74

IIpakTrueckass IOATOTOBKA  3aKIIOYAETCd B  HEMOCPEIACTBEHHOM  BBINOJIHEHUU
Oo0y4JaromMMHUCS ~ OMNpPENEeNeHHBIX  TPYIOBBIX  (YHKIMH,  CBSA3aHHBIX C  Oya;ymiei
npodecCHOHATIBHOMN 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB M TeM JICKIIMOHHBIX 3aHITHIA MTPUBEICHO B Ta0OHIIC 4.

Tabmuna 4 — Coneprkanue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep pa3nena Ha3zBanue u conepxanue pa3esioB U TeM JIEKIIMOHHBIX 3aHATUH
1 HenpepbIBHBIN 1 HECTaLlMOHAPHBIN PEKUMBI PAOOTHI
J1a3epoB.

1.1 TloporoBble YCIOBHSI M BBIXOJHAS MOIIHOCTh TpEX- H
YEeThIPEXYPOBHEBBIX  JIa3€pOB, MEPECTpOKa YacTOTHI
TeHepaluu Ja3epa, OJHOMOJOBBIM M OJHOYACTOTHBIN
peXKuUMBl TeHepauuu. HenpepbplBHBIM U MMITYJIbCHBIN
pEeKUMBI pabOTHL. PertakcalimoHHble KOJIeOaHusl.

1.2 Mopaynsanust  100pOTHOCTH — JIA3€PHOTO  PE30HATOPA,
METObl M JUHAMHUKA Mpoliecca MOAYIISLHUH.

1.3 CunxpoHH3anHs MOJ pe3oHaropa, METO/IbI
CUHXPOHU3AIINU MOM.
2 TBeproTenpHbIE, BOJIOKOHHBIE U

MOJTYTPOBOTHUKOBBIC JIa3€Phl.
21 Nd, Yb wu npyrue mnazeper Ha RE-anemenrax,

IPUMEHECHHSI.
2.2 Jlazepsl Ha TUTaH — camndupe, alekcasapure u ap. TM —
MOHAaX.

2.3 TlonynpoBOJHUKOBBIE  JIa3epbl, XapaKTEPUCTUKU U
PUMEHEHHSI.

2.4 BoJIOKOHHBIE J1a3epbl, TIPUMEHEHUS

3 I"a30BbIC 1a3ephl U KX IPUMEHEHUS
3.1 Jlazepbl Ha HEUTPATBHBIX aTOMaX
3.2 VlonHsle na3epol




‘ 3.3 MounekynsipHbIe ra30BbIE JIa3ePhbl

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATUS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.

Ta6ymma 5 — [IpakTrudeckue 3aHsITHS U UX TPYJ0EMKOCTh

N3 Hux No
No | Tewmsbl mpakTuyeckux | @opmbl pakTUYECKUX | TPymo0eMKOCTb, |IPaKTUYECKOM |pasjielia
/1 3aHATHI 3aHATHI (dac) MOArOTOBKH, | IACLIUI
(1ac) JIUHBI
Cemectp 1
1 | [Toporomeie ycinoBusi | AHanIHM3 CXeM 6 6 1
Y BBIXOJIHAS JIa3€pHON TeHEpaLuu,
MOIIIHOCTb TPeX- U CXEM PEe30HaTOPOB,
YETBHIPEXYPOBHEBBIX | PEKHMOB
J1a3epos, OJIHOMOJIOBOU
MepecTporkKa MHOT'OMOJOBOH,
Y4acTOTHI TEHEpaIli | OAHOYACTOTHOM,
nasepa, reHeparui,
OJTHOMOJIOBBIN 1 BBIUHCIICHHE
OJIHOYaCTOTHBIN IIOPOr'OBBIX YCIOBUM.
PEKHUMBI T€HEPALIUH.
2 | Mopymnsauus AHam3 METOI0B 6 6 1
JTOOPOTHOCTHU MOJYJIALINH
pe3oHaropa, JTOOPOTHOCTH
JUHAMHKa Tpoliecca | pe3oHaTopa, TMHAMUKU
MOJYJIALIUU, METObl | MpOLiecca MOIYJISALIUN.
MOJIYJISALIUH. AHanu3 METoJI0B
CuHxpoHHU3a1us MOJI, | CHHXPOHHU3aLUU MO/,
METO/IbI
CHHXPOHH3AIIMN MO
3 | [lonynmpoBOoAHUKOBEIE | AHATU3 PEKUMOB 5 5 2
Ja3epsl, UX BUABI U paboTHI, cXeM
XapaKTEePUCTUKH MPUMEHEHUS
(pokycupoBka,
BOJIOKOHHBIH BBIXOJ),
TePMOCTAOUITN3AIINH,
KOHTPOJIS TapaMeTpoB
MOJIYITPOBOTHUKOBBIX
Ja3epoB, UX BUABI U
XapaKTePUCTHKHU
Bcero 17
4.4. JlabopaTopHbIE 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb TPUBEICHBI B TaOIHIIE 6.
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne Haumenosanue nabopatopHbix padboT TpynoemKocTs, | MPakTHHIECKOR | pasiena
n/m (uac) ITOATOTOBKH, | JHCLIHII
(gac) JINHBI




VY4eOHBIM MJIaHOM HE MPEIyCMOTPEHO

Bcero

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOM PabOThI
Y4eOHBIM MJIAHOM HE IPESYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaronuxcs
Bunbsl caMocTosiTennbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B Ta0IHUIIE 7.

Ta6ymmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYT0EMKOCTh

. Bcero, | Cemectp 1,
Bun camocrositensHO#M paboTh
yac yac
1 2 3
H3ydeHne TeopeTHuecKoro MmaTepuania
70
nucuuruael (TO)
KypcoBoe npoextuposanue (KI1, KP)
Pacuerno-rpadguueckue 3ananus (PI'3)
Brmonaenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO
ycneBaemoctu (TKVY)
Jowmamnee 3ananue (J3)
KonTponbubie pabotel 3a0uHNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 4
atrecrauuu (I1A)
Bcero: 74 74

5. [lepedyenn yueOHO-METOUYECKOTO 0OECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOMIMXCS IO TUCITUTUINHE (MOIYITIO)

Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHOM padoThl 00yYaromMXCsl yKa3aHbl B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX y4eOHBIX M3/IaHUI MPUBEEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUI

Kommuectso
9K3EMIUTIPOB B
Hlncp/ bubnuorpaduueckas ccplika 6I/I6J'H/IO'1P€K€
URL agpec
(KpoMe SIIeKTPOHHBIX
IK3EMIUISIPOB)
621.373 3- 43 3Bento O. [Ipunnunet nazepos, | Y3 (1), @O (2), I'C
Wz uerBeproe, M., 2008, 416 ¢. | (2), CO (8)
681.8 51-60 M. Sur. OnTHKa ¥ Ja3epHl, 7
BKJIFOUasi BOJIOKOHHYIO ONITHKY H
OTNTHYECKHE BOJIHOBOIBL. [1ep. ¢
aHri. - M.: Mup. - 2005. - 544c.
621.373 K-44 I'.JI. Kucenes. KBantoBas u 12




onTH4eckas ynexkrponuka, CII0,
Jlanb, 2011, 306 c.

https://books.ifmo.ru/file/pdf/2502.pdf | B.®. Jlebenes. JlazepHas
¢oronuka, CII6, YHuBepcurer
NTMO, 2019, 105 c.

7. IlepeyeHb AMEKTPOHHBIX 0OpPa30BaATEIbHBIX PECYPCOB
MH(}OPMaLIMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTu «IHTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTEeNbHBIX pecypcoB uH(POPMAIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX MJii OCBOCHHUS JTUCIHILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAMOHHOU ceTh «HTepHEeT»
URL anpec HaumenoBanue

Hocryn B OBC «Jlanp» ocymectsisierca no gorosopy Ne 27, Ne28 ot
http://lib.aanet.ru/ 27.01.2021

Hocryn B ObC «ZNANIUM» ocymectBasiercs o gorosopy Ne 071 ot
24.02.2021

Jlocryn B DBC «FOPAWTY ocymecTsisercs o gorosopy Ne 070 ot
24.02.2021

8. Ilepeuenp HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOoIEcca M0 JUCIUIIIHHE.
[Tepeuenp uCTONIB3yeMOTro IPOrpaMMHOTO oOecTieueH s peacTabieH B Tabmuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

No /it HaunmenoBanue
1 http://www.rezonator.orion-project.org/
2 Resonator Studio
8.2. [lepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHCTEM,HCITOIB3YEMBIX npu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPoliecca Mo AUCIUILTUHE
[lepeuens WMCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEICTABICH B
Tabimue 11.

Tabmuna 11— [lepeuens nHGPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No /1t HanmenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepUMAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNLHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuma 12 — CocTaB MaTepHaIbHO-TEXHIUYECKON 0a3hl

Ne HanmeHnoBaHMe cOCTaBHON 4acTH Howmep aynutopun
/1 MaTepUaTbHO-TEXHHUUECKOH 0a3bl (Tipu HEOOXOMMOCTH )

1 | MynpTuUMenuiiHas JEKIMOHHAS ayIUTOPHS

CrnenuanusupoBaHHas adoparopus «JlazepHoil TEXHUKU U 51-06-03, yn. bonpmras
JIA3€PHBIX TEXHOJIOTHII»



https://books.ifmo.ru/file/pdf/2502.pdf
http://lib.aanet.ru/
http://www.rezonator.orion-project.org/

Mopckas, a. 67, mut.A

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTaIlN
10.1. CocTaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHOM aTTECTAI[UH
00ydJaronuxcs mo IMCUUILIMHE TpUBeIeH B Tabnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHSI POMEKYTOYHON aTTeCTaIlluN

By npomexxyTodHON aTTecTanuu [TepedyeHb OIICHOYHBIX CPEACTB
DK3aMeH Cnmcok BOMPOCOB K IK3aMEHY;
DK3aMeHaI[HOHHEIC OUJICTHI,
3amauny;
TecTsl.

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaroNIUMUCS TPUMEHSETCS S5-0aTbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIICTEHIIHIA, KOTopas puBecHa B Tadumie 14. B TeueHne cemMectpa MOXKET HCIIOJB30BaThCs
100-6annpHast ~ mKajma ~ MOXYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJI30BaHUSI KOTOPOM, YCTAaHOBJICHBI COOTBETCTBYIOIIUM JIOKAJILHBIM HOPMATUBHBIM aKTOM
'YAIL
Tabnuna 14 —Kpurepuu onieHKH ypoBHS chOPMUPOBAHHOCTH KOMIETCHITHI

OrieHKa KOMITETEHITUN

XapakrepucTika chopMUPOBAHHBIX KOMIIETCHITHIN
5-0ayuipHad MmIKaia PaKTep (bopvmp

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0BATEILHO U TPAMOTHO €0 M3J1aracr;

— ONMHpasiCh Ha 3HAHWS OCHOBHOW W JOMOJHHUTEIHHOW JINTEPATYPHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHSI C MPAKTUICCKON
JIESITCIIBHOCTBIO HAIPABJICHMS,

— yMeJI0 00OCHOBBIBACT U apPTYMEHTUPYET BbIIIBUTAEMbIC UM HJICH,

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3UPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

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

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW J1€ATEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET Hay4YHBIE MTOJO0KEHNUS,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BJIQJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX OHITHH.

«XOPOIIIO)»
«3aYTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaracT €ro, OMMpasCh HAa 3HAHUS TOJBKO OCHOBHOMU
JUTEPaTypPhI;

— JIOIyCKAeT HeCYIIECTBEHHbIE OIIMOKN U HETOUHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHMsS B TNPAKTHUYECKOM NPUMEHEHHWH 3HAHUH
HarpaBJICHUS;

— c1a00 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMS,;

— 3aTpyaHsieTcs B (OpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJICET CUCTEMOM CHENMAIN3UPOBAHHBIX TOHSITHH.

«YAOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— o0yyJaromuiicss He YCBOWJI 3HAYUTENbHOM 4YacTH MPOrpaMMHOIO

MaTepuana;

«HEYIOBJIECTBOPUTENILHOY» | — IOTTYCKAaeT  CYIIECTBEHHblE  OMMOKM M  HETOYHOCTH  IpHU
«HE 3aU4TCHO» paccMOTpeHHH poOseM B KOHKPETHOM HalpaBlIeHUH;

— UCTBITHIBAET TPYAHOCTH B IIPAKTUUECKOM IIPUMEHEHUH 3HAHMI;

— HE MOXET apryMEHTHPOBAaTh HAYYHBbIE MOJIOKEHMUS;




OI11eHKa KOMIIETEHITNNA

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayuipHas mIKaia PaKTep (bop

— He (hOpMYITHPYET BBIBOAOB U 0O0OIIICHHIA.

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

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

Ne /it [Tepedyens BonpocoB (3a1a4) 1 IK3aMeHa Kox
UHJIMKaTopa
1 CrpykrypHas cxema JieicTBus ja3epa, ycuienue B kantosor | [1K-1.3.1
CUCTEME. ITIK-1.B.1
2 Crnioco0bl co37jaHKsl ”HBEPCHOM HAaCEIEHHOCTH, [IK-2.3.1
MHOT'OYPOBHEBBIE CXEMbI HAKAUKH IIK-3.3.1
3 [ToporoBbie yCIIOBUS U BBIXOHAS MOIIHOCTE Tpex- u derhipex | [1K-3.3.2
YPOBHEBBIX J1a3€pOB [IK-3.y .2
4 IlepecTpoiika 4acTOTHI FeHEepalMH J1a3epa
3) OAHOMOIOBBIM U OTHOYACTOTHBIN PEXUMBI F€HEpaIuU
6 HenpepbIBHBII 1 IMITYJIbCHBIHM peKUMBI PaOOTHI J1a3epa.
PenakcanmoHHble KosieOaHusl.
7 Moayssiuust JOOPOTHOCTH PE30HATOPA
8 MeTo b1 MOAYISIIMM TOOPOTHOCTH
9 CuHXpoHU3aIUs MO JIa3€pHOT0 PE30HATOPA
10 MeTo1bl CHHXPOHU3ALUH MOJ
11 HeonrMoBBIii 1 HTTEpOUEBBIN JTa3epbl, IPUHIUIIBI JEUCTBUS U
0COOEHHOCTH, TPUMEHEHHE
12 BonokoHnHBI€ 51a3ephl, NPUHIMI IEHCTBHS, TAPaMETPHI,
IPUMEHEHHE
13 Jlazepsl Ha ajeKkcaHAPUTE U TUTAH- candupe, 0COOEHHOCTH,
IPUMEHEHHE
14 Jlazepsl Ha RE -aneMeHTax, MpUHIMIBI JEHCTBUSA,
IPUMEHEHHUSI
15 Jlazepsl Ha TM -ariemeHTax, IPUHITUIIBI 1EUCTBHS,
IPUMEHEHHMSI
16 [IIT nazepst Ha AI'C, mpunItun paboThl, 0COOEHHOCTH,
CTPYKTYpa aKTUBHOT'O BEILIECTBA
17 Xapakrepucrtuku 1111 nazepos
18 [IprumeHeHust MoTynpoBOAHUKOBBIX JIA3€POB
19 He-Ne na3ep, 1tnarpaMMa Hakauku, KOHCTPYKIHS, TapaMeTPhbl
20 ApProHOBBIH J1a3ep, OCHOBHBIE IPUMEHEHUS
21 CO, CO2 nazepsl, cxema pabOThI, HapaMeTPbl, TIPUMEHEHUS
J1a3epOB, 0COOEHHOCTH
22 JlazepHbIif HArpeB MOBEPXHOCTH, IJIABJIEHUE U HCTIApEHUE
METaJIJIOB
23 Hcnonp30BaHue 1a3epoB B TEPMOSIAEPHOM CUHTE3E, APYTUX
TEXHUYECKH CIIOKHBIX (PYHIaMEHTATBHBIX W MPUKIIATHBIX
PUMEHEHHSX
24 I'enepanus pemrocekyHAHbIX UMIysbcoB (PCH)
25 [Tpumeps! TexHonoruit Ha ocHoe PCU




Bompocsr (3amaun) nis 3avera / qudd. 3aduera npeacTaBieHsl B Taduie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

No /it [Tepedyens BonpocoB (3a1av) myist 3adeta / nudd. 3auera

Kon
WHJIUKaTOpa

Y4eOHBIM NJIJAHOM HE IPESYCMOTPEHO

[lepeyenp TeM [Uis KypCOBOTO TPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI

MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM 7151 KypCOBOTO MPOEKTUPOBAHMS/BHIIOJTHEHUSI KYPCOBOM pabOThI

Ne i/t

[TpuMepHBIii IepedeHb TeM Il KypCOBOI'O IPOEKTUPOBAHUS/BBIIIOJIHEHUS
KypCcOBOI1 pabOThI

Y4eOHBIM MJIaHOM HE MPEAYCMOTPEHO

BOHpOCH OJi1 IIPOBEACHHUA HpOMeX(YTOqHOﬁ arrécrallin B BHAC TCECTUPOBAHUA

npezcTaBieHbl B Tabmuie 18.

Tabmuna 18 — [IpumMepHbIi IepeYeHb BOIPOCOB JIsI TECTOB

y Kon
Ne i/m [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
MHAMKATOpa

1 IlosicHUTE MEXaHN3M YCUJICHUS B AKTUBHOM BEILIECTBE [IK-1.3.1
2 DyHKIMOHAIbHAS CXeMa M MPUHLIKI JEHCTBHUS Jla3epa. TIK-1.B.1
3 Tpex- v 4eThIPEXyPOBHEBBIC CXEMbI HAKAYKH, MOSICHUTH WX CMBICIL. I1K-2.3.1
4 Yem onpeenseTcs MUPUHA CIIEKTpa jasepa B ogqaodactoTHoM pexnme? | [TK-3.3.1
5 Y10 TaKOe NPOCTPAHCTBEHHAS! KOTEPEHTHOCTD ? 1IK-3.3.2
6 Urto Takoe BpeMeHHasi KOTePeHTHOCTh ? HK-3.Y.2
7 Kakum 06pa3om ocyriecTBiseTcss MOIYISALUs JOOPOTHOCTH PE30HATOpA

Ja3epa, METOJIbl MOYJISIITUH JOOPOTHOCTH ?
8 Y CTpoNCTBO M IPUHIIUIT ACHCTBUS JTa3€POB HA MOHAX MEPEXOIHBIX

metaisioB (TM-uoHax)
9 B kakux nmazepax u npu Kakux yCJIOBHSIX MPOUCXOIUT CUHXPOHHU3AIUS

Mox?
10 [lepeuncanre M MOSICHUTE METOJIbI MOTYJISLIMM JOOPOTHOCTH U

CHHXPOHM3AIMK MOJ] p€30HaTOopa jla3epa.
11 Y CTpONCTBO M NPUHLIKII ACUCTBHUS J1a3€POB HA PEIKO3EMETIbHBIX

anemenTax (RE-nonax)
12 [IpuHuuMn neicTBrs U NPUMEHEHHE Ja3epOB HA HEOJIUME.
13 YCTpoiCTBO U MIPUHITUIT ACHCTBUS TUTAH-CanlPUPOBOTO Ja3epa.
14 HazoBute 0c06€HHOCTH BOJIOKOHHOTO M JIMCKOBOTO JIA3€POB.
15 [Mpunnun neiicteus I111 nazepoB, JOCTOMHCTBA, 0COOCHHOCTH,

MIPUMEHEHUS.
16 Pezonarop ®abpu-Ilepo, ocobeHHOCTH, TpUMeHEeHUS. Jpyrue THIIbI

JIa3€pPHBIX PE30HATOPOB, UX OCOOEHHOCTH.
17 MeTtopl peanu3anuy 0AHOMOIOBOIO, OTHOYACTOTHOI'O PEKUMOB

paboThI T1a3epa
18 MeTob1 peanu3aiui UMITYIECHBIX PEXUMOB paboThI JTa3epa,

0COOCHHOCTH, MPUMEHEHHUSI TOAOOHBIX JIa3€POB
19 CrekTpanbHble, JHEPTeTUIECKUE U BpEMEHHBIC PEKUMBI paOOTHI

HauboJjiee pacpoCTpaHEHHBIX JiazepoB. [IpumeHeHus.




[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AUCHUIUIMHE OOYYAIOUIMXCS 3a04YHOM (hOpMBI
00yd4eHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
WH/INKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMAaTuUBHBIX akTax [YAIL, pernmameHTHpPYIOIMIMX MOPAIOK U MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluu 00y4JaroImInuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI
(Huoice npusoosmces pekomenoayuu no cCOCMasieHurw 0aHHo2o pazoena)

11.1. MeTtoauueckue yka3zaHus [ OOYYalOIIMXCS 110 OCBOCHUIO JIEKIMOHHOTO
MaTepuana (eciu npedycmMompeHo y4ueOHbiM NIAHOM N0 OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HA4Y€HUE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe U SICHOE H3JIOKeHHE ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOH JEKIMM B
paMKax JWCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX NpoOJeM JUCHMIUIMHBI, METOJOB HAyyHOrO I1O3HAHMS, HOBEWIIMX
JOCTHKEHUI HayyHOUW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYIO0 U MHPOPMALMOHHYIO (GYHKUMHU. JIeKIus packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH o0jacTu 3HaHUA, €€ MpoOJeMbl, JAaeT LENbHOE MPEJCTABICHUE O TUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUN, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEJIEBOM YCTAHOBKON K KaKJOM KOHKPETHOU TEME;

— TIOJy4Yy€HHE ONbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuUTHE TNPO(ECCHOHATHLHO-IENOBBIX  KAdyecTB, JIIOOBH K  TpPeAMETy W
CaMOCTOSATEIBHOIO TBOPYECKOTO MBIIIJICHUSI.

— TOsIBJI€HUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— IIOJIy4eHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM M TEXHUKM U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKailine rofbl;

— HayyuTbCs METOJMYECKH oOpabarbiBaTh MaTepuas (BBIACIATH TJIaBHBIE MBICIH H
MIOJIOKEHUSA, MPHUXOAUTH K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HMX B Pa3IMUHBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI  MaTepuad MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEd  CllalijoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JAUCKYcCUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHus JEKIIHOHHOI0 MaTepuana:

- Bsenenue;

- HenpepsIBHBIN 1 HECTAIMOHAPHBIN PEKUMBI paOOTHI JTa3€POB;

- TBepaoTenbpHbIE, BOJIOKOHHBIE U TIOTYITPOBOJHUKOBBIE J1a3€Phl, UX IPUMEHEHUS
- Ta3oBbIe na3epsl

- IIpoune TumbI 1a3epoB, UX 0COOEHHOCTH

- 3aKJIIOYEHHUE.




Meronudyeckue — yKasaHHsT [0 OCBOCHHIO JIGKIIMOHHOTO MaTrepuajia WMEIOTCS B
anextporHHoM Buje: [IpecneneB JILH. Jlazepsl m ux mpumenenue, YueOHoe mocobue, CIIO,
['VAIL, 2016, (3nekTpoHHBIC MaTepuaibl Kad.23).

11.2. Metoau4ieckue yka3zaHUs UIsl OOYYaIOIIMXCS IO TPOXOXKICHUIO TPAKTHUECKUX
3aHATHH (eciu npedycMompeHo YueOHbIM NIAHOM N0 OAHHOU OUCYUNIUHe)

[IpakTHdeckoe 3aHSATHE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3aiu y4eOHOTO
nporiecca, 3aKIFYaloNIasics B BBITOJTHEHHNA 00YYaIOUIMMHUCS IO/ PYKOBOJICTBOM IPEIIO1aBaTelIst
KOMILJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUUYECKHX OCHOB Yy4eOHOMU
JMCIATUTMHBL, IPUOOPETEHHSI YMEHUH M HaBBIKOB, OIBITA TBOPYECKOW JCATEIBHOCTH.

[enpro MPaKTUYECKOTO 3aHSITHSI ISl 00YJAIOIIErocs SBISCTCS MPUBUTHE O0YUIAOIIHMCS
YMEHUH M HaBBIKOB MIPAKTUYECKOH JIEATEILHOCTH M0 U3Y9aeMOU JUCIUTUINHE.

[Tnaaupyemblie pe3yabTaThl MPU OCBOCHUU 00yUYAIONTUMCS IPAKTHYSCKUX 3aHSATHI:

— 3aKpeIUICHHE, YriyOJIeHWe, pacIIupeHUe M JeTalu3alis 3HAHWHA TPH PEIICHUH
KOHKPETHBIX 3a/1a4;

— pa3BUTHE I[I03HABATEIBHBIX CIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBIIQJICHWEC HOBBIMH METOJaMH M METOJUKAMU HW3YYCHHS KOHKPETHOH y4eOHOI
JICITUTIINHBI,

— BBIPa0OTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICICHHUS TIOJTYYCHHBIX 3HAHWH JUIsI
BBITTOJIHCHYSI 33 IaHHIA;

— ofecriedyeHre parMOHAILHOTO COYETAaHUs KOJUICKTUBHON M WHAMBUAYAILHOH (Gopm
00y4eHusI.

TpeOoBaHus K IPOBSICHUIO IPAKTUYCCKUX 3aHATHI

B xone BbIMONHEHUS NPAKTHUECKUX 3aHATHI OO0yYaromuiics NOJKeH YriayOuTh H
3aKpEenuTh 3HAHMS, MOJTYYECHHBIC HA JICKIIMOHHBIX 3aHATHUSX, MOJTYYUTh MPAKTUUECKHE HABBIKH
pacyeTHbIX OIICHOK, IIOHUMaHUE COBPEMEHHBIX METOJAMK W TEXHUKH IPOBEIACHUS
OKCIIEPUMEHTOB B COOTBETCTBHMU C KBATM(DPUKAIMOHHON XapaKTEPUCTUKON OOydaromierocs.
[IpakTuueckue 3aHATHUA COCTOAT W3 JUCKYCCHOHHOM M PACUETHO-MPAKTUYECKOHM, pacyeTHO-
aHAJUTUYECKOM JacTew.

[IpakTHueckue 3aHATHUS SBISIIOTCA HEOTHEMJIEMOM YacThlO M3YYEHHUs JIUCLMILIMHBI,
ompenensieMoll yuyeOHBIM IUIAHOM, M OTHOCSITCS K CpEeACTBaM, OOECIEUMBAIOIIMM pEIIeHUE
CJEIYIOIIMX OCHOBHBIX 3a/1a4:

- 3aKpEIUICHUE, PA3BUTUE U JICTAIM3ALNS TEOPETUUECKUX 3HAHMM, MOJYYEHHBIX Ha
JICKIIUSAX

- MOJIy4Y€HUE HOBOM MH(POPMAIMH 110 U3y4aeMOU TUCIUIUINHE;

- NpUOOpEeTEeHNE HABBIKOB HCCIIEIOBAHHS TPOIECCOB, SIBICHUA M OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOMW JUCIUTUINHBL,

- NpUOOpETEHNE HABBIKOB CAMOCTOATEIBHOW paboOThl MpU aHANIM3€ YCIOBHIA
BBIOOpA, MPUMEHEHUS J1a3€PHOTO 000PYAOBAHUSI.

11.3. Meroauueckue yKazaHus JUIsi 0OYJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00YJarONIUICs BBITIOIHAET PaboOTy 1O
3aJJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O00ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnporiecce BBIMOMHEHHSI CaMOCTOSTENbHOW paboThl, y oOydwaromerocs GopMupyercs
1enecoo0pa3sHoe IIaHUpPOBaHKHE pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMaTH3allMM MPUOOpETaeMbIX 3HAHUN, 0OECIeYMBAET BBICOKHIMA



YPOBEHb YCIIEBAEMOCTH B TEpPHOJ OOYyYEHHs, TOMOTaeT TMOJYYHTh HABBIKM ITOBBHIIICHUS
po¢)eCCHOHAIBHOTO YPOBHSI.

MeToaudyeckuMl ~ MaTepualaMH,  HAMPaBSIONIMMH  CaMOCTOSITEIIbHYIO — paboTy
00y4arOIUX CSISIBIISTFOTCSI:

—  y4eOHO-METOAMYECKHA MaTepHal 1o JUCIUILINHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJIHEHUIO KOHTPOJIBHBIX pa0oT (Ui 00ydYarommxcst
10 3a04HOU (popme oOydeHMs).

11.4. Meroauueckue ykazaHus i OOY4arOLIUXCs MO MPOXOXKAECHUIO MPOMEXYTOYHOM
aTTeCTaluu.

IIpomexxyrounass  arrectanuss  oOyyarolIMXCsl — HpeJycMaTpuBaeT  OLIEHUBaHME
IIPOMEXYTOUHBIX U OKOHYATENIbHBIX PE3Yy/IbTATOB 00y4eHMs MO aucuuiuinHe. OHa BKIIIOYAET B
ceos:

— D9K3aMeH — ¢opMa OIECHKM 3HAHHH, MOJYyYCHHbIX OOydYaloUmMMCsS B Ipolecce
U3y4eHHs BCeH AMCUMUIUIMHBI UM €€ YaCTH, HAaBBIKOB CaMOCTOSTEIbHOM paboThl, CIOCOOHOCTH
IPUMEHATh MX U1 PELICHHs NPAKTUYECKUX 3aJad. ODK3aMEH, Kak IpPaBUJIO, MPOBOIUTCS B
IIEPUOJ HK3aMEHALlMOHHOM CECCHMM M 3aBEpPIIACTCA aTTECTAlMOHHOM OLEHKOW «OTIUYHOM,
«XOpOILOY», «YAOBIETBOPUTEIBHO», «HEYAOBIECTBOPUTEIBHOY.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOTyYSHHBIX OOYYaIOUIMMCS B XOJI€ U3yUCHHS
y4eOHOW TUCUUIUIMHBI B LIEJIOM WM IPOMEXYTOUHAs (110 OKOHYaHUU CEMECTpa) OLleHKa 3HaHUHN
00y4aroImuMcsl IO OTJAENbHBIM pa3jiesiaM JAUCHUILUIMHBI ¢ aTTECTAllMOHHON OLIEHKOHW «3auTeHO»
WU «HE 3a4TECHO».

— 1uddepeHIpOBaHHbIM 3aueT — 93T0 (opMa OLEHKHM 3HaHUM, IOJy4eHHBIX
00yyaromuMcs pU U3YYEHUHU TUCLMILUIMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAY4HO-HMCCIEA0BATEIbCKUX PA0OOT U MPOXOKIECHUH MPAKTUK C aTTECTALIMOHHON OLIEHKOU
COTJIIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYIOBICTBOPUTEILHO.

Cucrema OLEHOK IpH IPOBEIECHUU INPOMEKYTOUHON aTTeCTAallMU OCYLIECTBIISETCS B
cooTBeTCTBUM C TpeboBaHusiMU [lonockeHuit «O TekyleM KOHTPOJE YCIIEBAEMOCTH U
IPOMEXYTOUHOM arTecrauuu cTyAeHToB ['YAII, oOydarommuxcs 1Mo mnporpamMmbsl BBICHIETO
oOpazoBanusi» U «O MOAYIBHO-PEUTHHIOBON CHCTEME OIIEHKM KadecTBa Y4eOHOW paboThI
ctyneHToB B ['YAII».



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
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