Miusngcteperso sayku 1 selcluero obpasosanna Poconiickoil Pezepanun
«BANTHHVICKHH I'OCYNAPCTBEHHBIN TEXHWYECKHHA YHUBEPCHUTET

HOJUYHPOBOHHMKOBEL

«BOEHMEX» M. 1. ®. YCTUHOBA»

YTBEPXJIAIO
Mepsbiit npopextop - POPEKTOp 1o

2019

Hanpasaeane/
CHEBRHARLAOCTE HOXFOTOBKH

Crennanmanns/npodmas/mporpasma

HOATOTOBKH

EJ
{FRESERTERICR He HE UCHTRIUNG & coonlsamc%}" i %@F GQJ{M&F&M uﬁqﬂﬁ.& T .o‘;

T

XEH{TG&;H uiq.;éepigs "TeXHOTOTHH

e

12 03. 03@01“01{}1{(& fﬁ@&ﬁomabapmmxa

12.03.05 JflasepHas TeXHMKA H Aa3CPHBIC TEXHONOI MK
12.03.03 Onroreonndopmaruka

YpogeHs BLICTHET0 00pasoRaunag faxanaBpuar

Dopma ofydeHus

DaryanTer

e . ! Mazu /¢ umen)

OYHAM

Bsinryexaroian kadenpa

Kadenpa-pazpaborunx

pabogeit rporpaMmol

(ounad, aume-3anunas 8 dp}

W HMudopmauyoHHBIX H YIPAaBIMIOIIHNX CHCTEM

{YRATIGALCH WHIEKE U DOIHOE RAUMEROSARNE GARYIMENS Vi ugePCumMEma, 36xa308u 820 RPOZPEMALY)

W1 Jlazepuas Texumrka

(yRaIHeqemes UHOCKE ¥ ROAHGE RAUMCHBEARUE sunycRMoucli cadedpr)

W1 Jlazepras TexHuKa

(VECIRAEmMER NI 1 ROMMOE HEIMEN OGIVNC RAPeOpy, Cog 1 ¥ PUUTNGYIONER RPUepaMMy)
o YACHI (IO HATHYHIO BHAOB 3AHHTIII§1)
2
= =
Lo AVIATOPHEIE 3AHSITUS CAMOCTOSITEILHASIPABOTA | 5
== ]
o | ZE - AYJINTOPHBIN =
ol & BE 5 = HPAKTHKYM | _ & 2 3 S E
S8 [HxlZ 2 B = = = & = | =221 2§
2l g |E2|32| o |2152 |5 | = |52| o (Be|5c|5e| 5 |BE| &5
&) = P = glas L 2 % o B H AR icolSnl & & 8=
w e = = | = BER| W = B oimes | X
<ZICHl @ 12122 |5 | ¢ [E5| Q IE2iR%{E%| 8 158 &
Zsi 2 =io< |E B g |53 B {zElz~ ¥ B |EQ] &
20| F BRI 3 B |RP| |RTIETIET| T |E3)
= > ~ W
=
4 7 4 144 51 34 17 - - - 93 - - - - 93 AKmeD,
3aM.
Haqanbrmx eNA CCHOBHBIX
00 ’?ﬁ,}}mx ﬁpcrp
% i Sy

w3 A _OF 20/3'

CAHKT -~ TIETEPBEYPI
2019 .




JUCT COTHACOBAHMA

lobopomnas CIROPoHa MUMyRLHOZ0 AUCHY

PABOYASE [IPOTPAMMA COCTABJEHA B COOTBETCTBHH C TPEROBAHMSIME CEAEPANGHOIO
FOCY ZAPCTBEHHOT'O OBPA3ZOBATEJARHOTO CTAHJAPTA BRICHIET O GEPAZOBAHES (OT'OC BO)
12.03.05 lazepHas TeXHHKA B Ja3EDHLE TeXHONOTHE
12.03.03 @otoHuKa ¥ onTondoDMaTiKa

(VRATREAERICR UndEKT W Hol ey 10y

£l

MporpaMmy coctapmin:
Kadenpa H1 Jdazepuast rexsaura

Hmarpues A. JL, nipodeccop, a.1.4H.
Kum A, A cT. apenoganarens

Oxenepr{pl): PR

{IIpeocmacumenu patomooameneti  Bemyumii HIDKSHEP-OTITHK ' e ;

Brewrtue sucnepmne) AQ «JlazepHbie cucTeMb», Xomcinii M.IO. f’ é‘-»f‘;i"’ 7 f /
{nonmice)

Hporpamma pacemorpena
Ha 3acepmanyd xabernpsi-paspaborauka

paboueii nporpamMmb: N1 JTazepuas rexHuxa

{HROSKE & HOUMEROBGHUE Kathedpr-pazpabomuuxa padouelt ApGZpaMMe)

«Sf »_OF 2019 r. 3asenyromnii xadeapodt bopeiino A.C. a.1.1., npodeccop Jﬂf;_ /ﬂ\

{2 .0, yu crencHL, yu dognne) \_</ # (HoanAck)

Ka -\‘}

[Iporpamma paccMoTpena

HA 3aCEAaHUK BLUTYCKAIOMEH Kadeapsl ¥1 Jlazepaan Texduxa

fHROERT 8 HOWEHOGEHUE ALITYERMONEl Raedpu)

2

«3f »_Cf 2019 r. 3areayiommii kadenpoit Bopeiimo A.C. A.1.1H., podeccop / /f /

(D VL, vy creiiens, yoopanne) {fioanHCh)

Pabouas nporpamma ojobpena Ha 3acezasMu YHeOHO-METONHMECKOH KOMHCCHU 10 YKPYNHEHHOH TDYIIE

Hanpassenuit i cnenuansHoctelt nogroroexd (YMK no YT HuCIT) 12.90.00 «®orornka, npubopoctpoeune,
OBTHIECKAE M OHOTEXHAECKHEe CHCTEMBY H TEXHOAOTHIDY, APOTOKo No 2 / 208 om A1 O 2079

frndere) fROIHOE NOUMTHOSTITE HanpaaTerir), (N npomoxkozat

- F L
«31 » G 2019r. Hpencenarens YMK mo YIHuCII Mapkos A B. ar.n., npodeccop / £t~/

(@ 1.0, yu.crenens, yo3ganne) {Nogmnes)

Vuebnas aucLururga obecnedena OCHOBHOH AuTepatypoil

«3/» GF 2009 Hupextop oubnuoreku BI'TY Cecurna H.B. £ !

(.08, yecrteNens, Y. 35anug) frodruce)



Pasgensl padoueii nporpaMmbi

1 HEM OCBOEHMSA JACIIVTIIIMHDBL ...ttt comrane s ecenes 4
2. MECTO ZUCHHITIVMHBE B CTPYKTYPE OO BO et et 5
3. CTPYKTYPA M COAEPKAHME JAUCLIAHTHDL ...ooceietecrcrcer et 6
4. @OPMBI KOHTPOJIA OCBOEHWA JICHUIITIHDBL ... e 9
5. YUEBHO-METOJMHECKOE YU MTHGOPMAITMOHHOE OBECIIEYEHUE IMCLHHILIMHEL.. 10
6. MATEPUANBHO-TEXHUYECKOE OBECITIEHEHUE JUCIVIIIAHDBE ..o 11

IIpraoxenns Kk padodeli NPporpaMme AHCHHILIHHLE
Ipunoxenue 1. AHHoTanHs pabodell MpoTpaMMEl
Hpunoxerue 2. TexHonornu 1 opMBI BpenodaBaHus
Hpunexenne 3. Yuaebao-mMeTomudeckoe ofecnicueHHe caMOCToITenb o paboTs!
Ipunoxenne 4, Meroauueckue yKasaHus 111 00yHalOLIXes 10 OCBOCHUE) AUCIUILTHHbI
Hpunoxenne 5. @oHas! ONEHOYHEIX CPEAICTR
Hpunoxerue 6. Cnpaska o nanuuud B Oubnmorexe BI'TY «BOEHMEX» wMm. JL.@.VeruHosa
yuacOHOI AuTepaTyphi
Hpunoxenne 7. JInCTH #3MeHCHHI, BHOCHMELX B paCoUyro IporpaMMmy



1 GEJHY OCBOEHMA JRCIIMIIIMHBI

Ienpio ocBOCHMS MUCIMIIMHBL ABAfeTcs (PopMHpOBaHHME CACAYIOW{AX KOMNETEHIWH Ha
YPOBHAX:
HpodeccBoHaMbHBIX

HCK-1 {12.03.03) - Criocoben k aHanu3y nocraBlieHnoi 3agasan | [loporoseif yposenn
Hccrenopanuil B 001acTH GOTORMKH H ONTORH(OPMATAKY;

[ICK-1 (12.03.05) - Caocober x aganmzy 3aja4p o
TPOEKTHPOBAHMIO THIOBRIX CHCTeM, HpHOOPOB, Y37OB M JeTaneH
Ma3epHON TEXHWKH, JNa3ePHBIX ONTHKO-3IEKTPOHHBIX TNPHOOpPOB ¥
CHCTEM;

NCK-3  (12.03.03, 12.03.05) - Cnocoben x pacuery, | [Toporossii ypopeHs
MPOSKTUPOBAHMKY K KOHCTPYHPOBAHKIO B COOTBETCTBHH ¢
TeXHIUCCKHM 3aJlaHueM THIIOBBIX CHCTeM, TpubopoB, Neranelt wu
Y37T0B Ha CXEMOTEXHHYICCKOM H 3JIeMEHTHOM YPOBHSIX.

QopMuEpOBAHUIO YKA3AHHBIX KOMICTEHIMI CIHYXUT FOCTIDKCHUE CACRYIOMMX pe3yIbTATOB
o0pazopanus:
3HAHMA:
HQ YpOBIE NPeOCmasienu.
— (HU3WYSCKHUX OCHOB HCHCTRHA HOMYNPOROAHKKORBIX nasepor (1) (TICK-1);
— YCTPOHCTBA U OCHOBHBIX XapaKTEPHCTHK NONYHPOBOAHUKOBBIX mamyuateneit ([ICK-1);
~ NEepCHeKTHB Pa3BUTHA U IPHMEHEHNs NoNYIPpoBoaHnKosbix JasepoB (ITCK-1);
Ha YPOGHE BOCHPOUIGEOEH U
— ¢IocoBOB JOCTHIKEHHS BBICOKHX ceKTpanbHeX XapaktepicTuk [1J1 (ITCK-, HCK-3);
- METOJIOB CTabHITH3alMK MOIIHOCTH ¥ JUIMHE! BONHEL H3Jryqerus 11T (TICK-1, ITCK-3);
YMEHMSH:
meopemuvecKue.
— pacyeT MonHocTH w3nyuenns [1J1 (TICK-1, TICK-3);
— pacyeT NapaMeTpoB ONTHUYSCKAX CHEKTPaNbHO-CeNeKTHBHE aaeMenToR TLIT (TICK-3).
npa!{muqecrcue:
— u3Meperue Andunl sonus wiinyydenus 1T (TICK-3);
— mMepeHe MoiHocTH nanyderaus [ (ITCK-3);
— H3MepeHue AAUHE KorepeHTHocTr wamyuenns [LI (JICK-3),
HABBIKHU!
-~ perynuposku momaocty nanyuenns U JICK-1, HCK-3);
—~ u3MepeHuit cnexTpa u mymoB wsaygenus [ (1ICK-3).



2. MECTO JUCHHMIUVIMHLL B CTPYKTYPE OOII BO

Hucnurnnura IlosrynpoBogHHKOBEIE Ja3ephbl SBIAETCS OUCHHMIUIAHON BapHATHBHOH TacTH
uuKiIa broka 1 mporpamssl 4 BXOINT B SHCIO AMCIHILINH 10 BHIGOPY CTYAEHTA.

Cofepxanue AUCOMINIMEB! SBISETCS JOTHYECKUM HPOJOMKEHHEM CONCPMKAHUS IHCIHITIHE;
Marematuka, Pusnuka, OGcHoBbI Az3epHod TEXHHKH ¥ CIYXHT IS O3HAKOMICHHS CIylnarencH ¢
NPUHIMTAMH paoThl B XapaKTePHCTHKAMY [1OJIYIPOBOHUKOBEIX J83CPOB.

Jliciyimna gBIseTcsa OCHOBOH AN OCBOCHHS CACAVIOHINX NUCHHIIUH: JlasepHble cHCTEMBI
CHEXHAJIRHOTO Ha3HAdenHs, OCHOBLI KOHCTPYHPOBAHHS ONTHKO-3JACKTPOHHLIX H JA3EPHBIX
npubopos, Jlazepuan TexHosorus.

IIpensapuTensHble KOMUCTCHIINY, CHOPMUPOBAHHLIE Y OOYYaIOMEroes /[0 HAYaia H3ydeHUs
THCHKATIIMHEL

YK-1 (12.03.03, 12.03.05) — Crnocoden OCYIHECTBIATL MOMCK, KPUTHUCCKUH AHATN2 M CHHTE3
HEGOPMATHH, IPHMEHSsTh CHCTEMHbH TIOAX0/ NS PEIICHUS IOCTARICHERIX 331aY;

OIIK-1 (12.03.03) ~ Criocoben mpuMeHaTs eCTCCTBCHHOHAYIHEBIC H OOIIEHIKEHEPHbIC SHAHNY,
METOXBl MaTEMATHHYECKOTO AHATH3A H MOJACITHPOBAHMS B HEJKSHEPHOH AEATeNLHOCTH, CBA3AHHOH C
GoTOHHEIMA TexHoforuaMM 00paboTkH HHGOPMALHH, OPOCKTAPOBAHHEM, KOHCTPYUPOBAHMEM U
TEXHOJOTHAMH IIPOUIBOLACTRA 2EMEHTOB, HPUOOPOB U cucTeM GOTOHHKY H OUTONHPOPMATHKY;

OHK-1 (12.03.05) — CoocobeH OpUMEHAThH €CTECTBEHHOHAYIHBIC M OOINCHHKEHEPHBIC 3HAHMS,
METOIBI MATEMAaTHHCCKOTO aHaMH3a M MOACIUPOBAHMS B MHKEHEPHOH NCATeILHOCTH, CBS33HHOM C
TPOEKTHPOBaHKHEM, KOHCTPYUPOBAHUEM U TEXHOIOTHAMH IIPOUIBOJCTES HA3EPHON TEXHBKH

OIIK-4 (12.03.03, 12.03.05) — CnocobeH WCHONR30BATh COBPEMEHHBIE HH(POPMAUHOHHEIE
TEXHOJIOTHA K IporpamMMuoe oDecrieucHHe IPH PelieHHH 3a7ad IpodheccHOHANEHOR AeqTelsHOCTH,
colmnronas TpeGorasnius wrbopMaOHHOH 6e30TaCHOCTH.
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3. CTPYKTYPA ¥ COLJEPHAHUE JTVMCHULINHBI

(¢ pacupenencuHunem 00mero GIOMEYR BPEMEHN B 9AC2X)

Obwmias TPYROEMKOCTE AMCUUIUIHHEBL COCTaBRACT 4 3aueTHpIE eunKnsl, 144 yaca.

3.1, Copeprxanne (THRAKTHKA) HCHHTTAHEDI

KYPC

CEMECTP

HOMEPA PAILIIOB

HAVMMEHOBAHUWUE
PA3JIEJIOB U
ANJAKTUYECKHUX
EJNVHUILL

BCETO

AVIAHTOYHGIE
3AHATUA B

KOHTAXTHOH $#OPME

BCEFQ

JIEKLEH I

AVJIHTOPHBHT
IPAKTHEYM {CEMBHAP)

JIABOPRATOPHEIH

IPAKTHRYM

CAMOCTOSTEILHAS
PABOTA CTYAEUTOB

DOPMUHPYEMASH
KOMIIETEHLIRA

TICK-1(12.63,03)

[ICK-1 (12.03.03)

TECK-3 (12.03.03,
12.03.05)

OcHOBL! ODTHRH

‘3IIeMeHThI

Pazgen 1.
HOJIYHPOBOIHHKOR H
KBaHTOBOH CTATHCTHKH
1.1. Jomman MOJERb TREPAOrD TERA, 30HRBL
Bpuimoona.  VYpaseenue lpepuurepa,
BONHOBAA  (YHKUKS  MEKIPOHOB B
KpHCTaLIE.

1.2, BnrekTpOHHO-BHPOUHEIE Hapk!,
NPOLECCH  M3EYUEHHA ¥  TIOFIOIICHHS
CBETA B TREDROM TEJNe.

1.3. Pacupenenerne Pepmu-Jmpaka.
IinotsocTe cocTOAHME DNEKIPOHGE o
IBIPOK.

1.4, ¥posuu  @epmu.  Ksaiuypopun
Depmn.  YcroBue yCUNEHHA CBeTa B
TIOTYIPOBOEHUKAX.

21

13

25%

25%

3
*

Pazpen 2. Yeuneuwe cBeta B p-n
fIEPEX0AE U B FETEPOCTPYKTYpax
2.1. CtpyxTypa p-n nepexoga. ['pauumm:
IHEPIETHYECKHX 3CH B JJEXTPHUECKOM
noJe.
2.2. WNanyuarenbHag, Oe3bI3MydatelbHas
B Oxe- pexoMOHRELHT  3HEKTPOHHO-
LbIPOYHBIX Hap.
2.3. NHonyupoBOAHHUKOBRIE
TeTEPOCTPYKTYPEL. VYCWIGHHE CBETZ B
reTepOCTPYKTYPAX. Iixpuna
3afpeulcRHON  30HLI u ycHOBHE
W30NEPHOAHTHOCTH.
2.4, BossoposHbie
nepexoa.

CBOiicTBa p-n

23

10

10

13

25%

25%

9%




3 Paznen 3. Onraueckue pexoHaTopur | 34 | 12 | 8 - 4 22 1 25%) 25%) 30%
H BONAUBOAHBIE pemieTwy Bparra
3.1. BonuomopHuIN narepepoMerp
abpu-ilepo.
3.2. Hocrosngan pacipoCTpaHeH s
H3y4eH#s B BONHOBONE ¢ ONTHYECKHM
yeuiernem.  Mogaopnfi  koadiduaent
OTpaHHICHH.
3.3. Ksauntomropazmephsie CIpYKTYpPb, KX
ceeficTaa 4 ocoGeHHOCTH.
3.4. BonHOBORHLIE peIRETKH  bparra.
POC, PBO u PE3-nazepsl.
4 Paznen 4. Xapawrepuerakn | 66 [ 21 | & - 13 45 §25%4 25%) 0%
H3myHeHus HORYNIPOBOAHIKORBIX
Na3epoE
4.1. Barr-aMIepHbie  XapaxkrepHCTURH
HOTYNIPOBOIARUKORLIX N33ED0BE.
4.2. BpemenHsie H CHEKTPRNbHEIE
xapakrepycTais [T,
4.3, CrnocoObl co3panis ONHOSACTOTHOTO
pexuma regepaudy [P
44. Vraoenle M NORAPHIALKOHHLIC
xapaKTepucTHkH [11.
BCEIO o TMCHATLIIMHE § 144§ 68 | 34 - 17 93 100%| 100%] 160%
3.2. JlaGopaTopublii BpaKTHKYM
Howmep # napMeHORaHNE pa3jgena - HanmeHosatiue Obnem,
Tema sadopaTopHoro 3anwiis
JHCIHIIAHRD Aa00paATOPHH | ayd. 4acos
Pazgen 3. Ontiyeckue
pe3oHaTOpkt B BoAHOBOAHRIE | Mccnenosanue paborhl mupKyasTopa JiaBopatopus M1 4
petterkn bpsrra
Paspen 4. XapakrepHcTHKH o
Hcecnenopanue TEMIEPaTYPHOMH -
H3AYYeHHS (ONYHPOBCIHHKOBBIX N JNaoparopna K1 3
NepecTPOHKH IUTHHEI Ba3epHOro Anoad
f1a3epos
Pazpen 4.  XapaKTepncruky .
Hccnenosanne  ToxkoBoil  nmepecTpoliki :
H3JIYSeHHR TOJYOPOBOAHMKOBEIX | Haboparopus K1 3
ASHHB JIA3ePHOTe IR0AA
JA3EPOR
Pasgen 4. KapakrepHcTHKH
HccienosaHie TOMADH3AIMY HITYUeHUS
H3IAYYEHNH NOAYNPORCINHKOBBIX JiaGoparopus 1 4
NOAYPORCEHHKORKIX JIA3EPOB H [IMO/0B
JAa3epon _
Paspen 4.  Xapawxrepucrin | Wimepenue Barr-AmnepHoH
HIAYHEHNS NOJYHPOBOAHNKOBREX | XapaKTepRCTHKH  nolynpoeogHukosore | Haboparopus Kl 3
HI3EpOA IHOAZ
Hroro: 17




3.3. Camocronreannas pabora crynenra (CPC)

Bpemsa (yac)

Homep n naumenopanue COAEPXKAHNHE
pasgena JHCIHIAHELE YHEBHOI'O 3ATAHUA CPC
Pazgen 1. OcHose onTuxu | Maydenue HOpeRYCMOTPEHHBIX NPOIpaMMOR IMARKTRYECKHX 10
NONYIPOROAHNKOB H MIEMEHTEl | CAMHHALL [0  MaTepRanaM  JSKIHONHMYX  3amirwii  u
KBAHTOROH CTATHCTHKY peKQMeHTyeMol AnTeparype
Pazpen 2. Ycunerne crera 5 p-n § Hdydenue NpeaycMOTPEHHBIX MPOrpaMMoll AMIAKTHHECKHX 10
mepexone R B [ CHUWHMIZ IO  MarepuanaM  JISKIUOHMBIX  samATuil U
TETEPOCTPYKTYpax pexomennyeModt nureparype
Hay4erHe NpexycMOTPEHHEX NPOrpaMmol JBIAKTHISCKIHX 11
Pazzen 3. Ontugeckye | enqBBLI [0 MaTepHaiaM  NeKHWOHHBIX  3ausTail  ®
Pe3OHATOPH W BOJHOBOMNLIE § PEKOMEHIYEMOI JMTEDRTYpE
peuteTky Bparra [loaroToBKa K BRIIONHSHMEO ¥ 3AMIUTE Ta0OPATOPHON PAbOTEL 8
«¥ccnenosanne paboTht IHPKYAATODAY
Wzydenne speaycMOTpeHHEBIX FPOTPaMMON AMIAKTHISCKUX i0
SAHHHIL 0¢ MaTEpHANAM  JCKIHOHHEIX  33BATHE |
PEKOMEHIIYEMOIT THTEpaTYpe
Iloproroska X BHINOAREHIO U JAUINTe Xad0paTopHo paboTsl 8
«Mccnenopanne  TEMIEPATYPHOM  NepPecTPOAKH  UIHHBI
AA3EPHOTO JHOAAN
Pazgen 4. Xapakrepuctuxu | ITofrotoBKa K BEIONHEHHIO M 32ITHTE NaBOPATOPHON paboTht 3
H3TYQEHNA «Mcesienopanne TOXOBOH nepecTpoOMkH [IHHBI NA3EPHOTO
NONMYIPOBOHHKOBBIX J23EPOB JHofan
IlofroToBKa K BHINONHERIHO K 3allHTe RadopaTopHOil paboTsl 8
«Hceenenopanue HOAAPHIALHH H3JIy4eHus
TI0DYNPOBOIHHKOBLIX JIA3EPOR H JIHONORY
Hoxroroska K BRIIONHEHIIO 1 3aIEUTE 1a60paTOPHOI PabOTH g
«Hamepenue Barr-Amnepoit XapakTepHCTHKH
TIONYNPCBOJHEKOROTO AHOAAR
Paspmest 1-4. IonroTopka K 3agery 12
BCETO: 93




4. ®OPMbI KOHTPOJI5I OCBOEHWS TUCIMTLIAHLY

FPAOHRK KOHTPONBHBIX MEPOTNIPHSITHI

CEMECTP HEJEJIWA CEMECTPA
1213 14is5) 6 7 8 9 § 10 )11 12 [13t 144 15 ] 16 17
7 M M JP1§ M §JIPt APl § M| AP1 M | JIPY | K | Jubd.oan

YCIoBRBIe 0003HAYEHHS:
— M —xonTpoms ¢ nconszosanuem 110 «Mentopy;
- JIP1 — cnaua oxHoilt nmaboparopuoii paboTs;
— K- komroxsaym.

Texymas arrecranus CIYIEHTOB NPOH3BOAMTCS B NMCKPETHBIC BPCMEHHBE MHTEDBATET
ACKTOPOM H NPETIOflaBaTenieM, BeAyupiM JaGopaTopbie pabothl HO NUCHHIVIMHE B CIGIYIOLIMX
bopmax:

° BRIOJHEHUE U 3aHINTA JAG0OPATOPHEIX paboT;

° HENPEPLIBHEIH KOHTPO/b HOCEHACMOCTH Na00PATOPHBIX 3aHATHH ¥ YCBOGHHUS JEKIMOHHOTO
Mmarepuana ¢ ucronksosarueM O «Mentopy;

© OTACIEHO OLCHHMBAFOTCA IHYHOCTHBIE KAYECTBA CTYREHTA (aKKYPATHOCTh, HCHONHRTEIHOCTS,
MHHIMATHBHOCTE) — paloTa y HOCKH, CBOCBDEMEHHAN CHAda OTYETOR K JaGopaToOpHBIM
paboram.

PySemuan arrecTamysi CTYICHTOB NPOM3BOAMTCS I10 WTOraM TIOJORUHET ceMecTpa B
cnegytomux GopMax:
* ONPEACNICHAE KOMWYECTBEHHOIO HHJEKCA YCTIeBAEMOCTH CTYACHTa N0 GantbHo-PeHTHHIOBOMK
CUCTEME;
® BBHIONHEHHE NBYX Nab0paTopHbix paboT;
e 3amuTa ofHoft nabopaTopuo# paboTs

TipoMexyToaubIil KOHTPOIL IO PE3YIBTATAM CEMECTPA IO FUCIATITHHE OpOXOIAT B dopme
AndHepeHIAPOBAHHOIC 3a9eTa (BKINOYAET OTBETH Ha TEOPETUHECKHE BONPOCH]). 3auet odopmisteTcs
Ha 17-if Henene cemectpa. HeoOx0mmMMBIM yCRORMEM TIONYUCHMS 3aYETA SBASETCS BHITOIHEHHEE BCEX
IPENlyCMOTPEHHBIX paboyel nporpaMMol KOHTPONLHBIX MEPOTPUATHIA:

° 3alIdTA BCEX HabOpaTopHuIX padort;

o HA00p MHHHAMATLHOTO KONMYECTRA GailioB MPH HCIOTB30BAHMY TEXHOTOTHH «Mewntopy;
¢ YyCHemHol paboTh! CTYAEHTa BO BPEMs NPOBEACHHA KOINOKBHYMA,

Qon/b1 OUCEOYHEIX CPENICTB, BIUTOHAIONME THIOBBIE 33TARMA TTACOPATOPHBIX PadoT, KOMIIEKTH
TECTOBEIX BOIPOCOB, INO3BOMMONIME ONECHUTL DE3yibTaThl 00pa3OBaHMN TI0 HAHHOR HCIHYLIHE,
BITHOHMEHBI B coctas Y MK AucTMIIHbLL ¥ nepeuncnessl B Hpunoxenns 5.




5. YYEBHO-METOJHYECKOE ¥ WHOOPMAIMOHHOE OBECIEYEHME
JRCIPLIHb

5.1. OcHoOBHasg nUTEpaTypa:

1. Tapacos, Wnea Cepreenry. I10i1ynpoBoi#UKORbIE Ha3epsl [OnexTponKsIt pecype] © xpaTKoe
nocobue 1o xypey sexmuit [zum syzos] / Y. C. Tapacos ; BETY "BOEHMEX" uM. A. @. Yerusosa. -
ONeKTPoH. TekcToBble dan. - CII6. : [6. m.], 2011, ~ 1 511 xecTk. suck : UB. rpag., cxemsl, Tabx.,
doro. - \lib_servertelresielr01663.pdf.

2. Kucenér, ennammit Jleounmoray. Krantosas u onTeueckas anexTpoHUuKa [ TekerT] : yuebuoe
wocobue| na mysos] / I JI. Kucengs. - Vg, 2-e, senp. u mon. - CII6. : Jlams, 2011. - 313 ¢. - rpag.,
cxeMBl, Tabim. - (Yuebumxu sans ByszoB. CrenuaisHas mateparypa). - KOIMWPOBAHVE
3AHPELIEHO. - Bubnuorp.: ¢. 306. - ISBN 978-5-8114-1114-6.

5.2 JlononHutensaas IuTeparypa:

L. Kykos, Anexceit Epremneswu. Jlazephl Ha OCHOBE RONYIPOBOSHHUKOBBIX HaHOCTPYKTYD
[SmexTponnsdit pecype] / A. E. Kyxos ; CI6 roc. snextporexuuyu, yu-r "JIITH" . - DNeKTPoH.
TexcToBEIe JaH. - CII6. : Dnmop, 2007. - 1 o, xecrk. muck : 1B, : rpad., cxemsl, 7aba. - ISBN 5-7629-
(848-8

2. TonynpoROIHMKOBRIE WHKEKIMOHHEIE Ia3eph. JIMHAMHKA, MOIYRsiHs, CHEKTpBl Hep. ¢
aurn./ pen. Y. Tcanr, pen. nep. JI. A. Pusnms, nep, A. @. Conoaxos, nep. A, I'. Hnaserex, nep. Y. A.
Paukon. - M.: Paguo u cBsazb, 1990. - 320 ¢.

5.3. DnexTponHsIe pecypebl, HHTepHET-pecypest, 3MeKTPOHEbIe GHOIHOTETHBIE CHOTEMbI:
http://e.lanbook.com/ OBC usparenscra «Jlansy.

https://www biblio-online r/3B5C [Opaiir.

http://library.voenmeh.r/ - caiit 6mbnmorexu BI'TY uum. J1.®. Vorunosa «BocHMeEX .
hitp://www.laserportal.ru/ - Hayuso-06pasoBaTennrELi mpoext "Mazepusrit nopran”.

B T B

5.4. llporpammHOe obecrieyenye.

B pacriopsmkeHHe CTYAGHTOB IIpeSOCTABIICICS HMEIOINEecs B naboparopusx xadenpbi
ClenMaNbHOe nporpammHoe ofecneuerne no o6paborke DaHHEIX npEOOPOB, a Takke makeTH IO
o01ieTo HASHAYCHMSL: MakeT OHCHLX mpuiloxenuit Microsoft Office, Google Chrome, PDF Adobe
Reader.

5.5 Mndopmaunonnble TeXHONOTHHA, HCIOAb3YEMbie NP OCYIGECTBIEHHH 00pa3oRaTENBHOTO
Irpolecca:
—  IPUMEHEHHE CPEICTB MYNLTUMEMA B 00pA30BATEIEHOM IIPOTECCE;

—  HCNPEPHIBHBIA KOHIPO/L YCIEBAEMOCTH B aBTOMATHIECKOM PEKHME 3a CHET NPHMEHCHHS
HO «Menrop».

~  BO3MOXHOCTh KOHCYILTHPOBAHMs OOYYAIOUMXCS IPENHOJABATENSME IOCPEACTBOM CETH
Hurepner;

—  ROCTYMHOCTH yIeOHBIX MATCPHAIOB Yepes ces MHTepHeT As MoBoro yaacTHiKa yaeGHOro
nporecca.
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6. MATEPHAJIBHO-TEXHUHECKOE OBECHEHEHUE JHCHUAIIIHLE

1. Hexnwonprole zagsrng

Ly

KOHCIEKT JSKIHH]

2} ayRUTOpHA, OCHAUICHHAS NPE3CHTAIHOHHON TeXHHKOH (TIpoeKTop, dKpaH,

KOMIBITER).

2. JlaGopaTopHbie 3amsrus

1)
2)

3)

onrtrgeckas naboparopus;

KOMITbIOTEPHEIH Knacc;

makers! HO obmero Hazpmaueums: nmaxer oducHRIX npuiaoxenn# Microsofi
Office, Google Chrome, PDF Adobe Reader.

3. Tipouee

1y

2)

3)

pabodee MECTO IPETIOHABATEN, OCHAMICHHOE KOMIIBIOTEPOM € AOCTYIIOM B
Harepuer;

pabouyue MecTa CTYACHTOB, OCHANICHHBIE KOMIIBIOTCPAMH ¢ ZOCTYIIOM B
WarepHer, npeaHazHaueHuEsIe Is paboThl B 5AEKTPOoHHOH 00pa3zoBaTeabHON
cpene,

kKapeapanbHbie ayIUTOpHH, 0becnieuenHble Wi-Fi JIs fnocryma K cHCTEMe
HEIPEPHIBHOTO  KOHTPOIL  YCBOEHHS  AEKMUOHHOYO  Marepuana H
YCIIEBaEMOCTH B aBTOMATHHUECKOM pewuMe 3a cuer npumenenus 110
«MeHTOpP».
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Ilpunosxenne 1
x pafiovedi nporpamae ANCHHAANHEL
«30ayNpoBOAHHKOBLIE la3ephin

AnpoTanus padboyeil nporpaMmbl
Jucirumna «I1onynpoBoOHMKOBEIE JTA3ePh» SBICTCS AUCIMIHHON BApHATHBHON HacTy 1uKia

broka 1 nporpamMMe!l IOArOTOBKE CTYACHTOB 1o Hanparneruss 12.03.05 «Jlasepras Texuuka ¥ Ja3epHble
texnonornu» 1 12.03.03 «DoTonuka 1 omrounpOPMATHKA» ¥ BXOAKT B YHCHC JUCHEILIAH [0 BRGOpY
cryzenta. Jiucnummysa peanusyercd Ba dakyiprere «My» Vndopmaupounsie # yIPaBIsIONHE CHCTEMbI
barmuiickoro TOCYIapCTBEHHOIO TeXHEHeCKoTo yHueepcmrera MM. JL®. Vermosa xadenpoi «H1»
Jlaseprad TeXHUKA.

Hucusnmiaa HaueneHa Ha GopMHpoBaHAe TpodieCCHORANBHBIX Komiterennmid TICK-1, TICK-3
BBIITYCKHHKA.

Conepixanue AHCHHUIUTHHE] BITOYAET H3YyHYEHHE OCHOB ONTHUKH MOJYIPOBOIHMKOB W DIEMEHTOR
KBAHTOBOM CTATHCTHKH, H3yYCHHE NIPOLECCOB YCHNSHHUS CBETA B HONYIEPOBOAHMKOBLIX FETEPOCTPYKTYPAX,
H3YUCHUE CBONCTB BOMHOBOJHAIX PEIUETOK bporra, #3ydyeHHE YCTPOHCTB M BHIXOMHBIX XapaKTEPUCTHK
W3YYEHMs FOTYTIPOBOIHHKOBBIX J1a3epOB.

[IpenonaBanne IWCHHMILUDMHB! NPETyCMATPHBAET CHEAYIOUTHE (opMbl opramvzammy  yueGHoro
npoiiecca; JIeKIMH, TabopaTopHbie paboThl, CaMOCTOSTEIRHAS paboTa CryAeHTa, KOHCYIIETALMH.

IlporpamMmolt JUCHUITIAHE] TPEAYCMOTPEHBE CIETYIOIIME BHIBY KOHTPOJLS:

Texymasn arrecTamus CTYZEHTOB IIPOHM3BOAMTCH B JMCKPETHBIE BPEMEHHBIE HHTEPBAE!
IperofaBaTesien, BeAYIMM N1a00paTopHEIe paboThl MO AUCHHILIMEE B CASAYIOIHX opMax:

e BBLINONHCHUE ¥ 3aMMTa 1a00paTOpHBIX pador;

e HETIPEPHIBHEI KOHTPONb OCETIACMOCTH J1abopaTopHbiX aHATHH U YCROCHUS JIEKHUOHHOTO
Marepnana ¢ ycrnonbszonadaeM 11O «MeraTop Y,

¢ OTHAEIBHO OLEHUBAIOTCH MHYHOCTHRIE KAUECTBA CTYACHTA (AKKYPATHOCTD, HCTIOTHHTEIHHOCTR,
HHUNUATHBHOCTE) — pabota y JOCKH, CROCBpEMEHHAS Caua OTHETOBR K Ia00paTopHEBIM
paboram.

Pybeknas arrecralms CTYACHTOB TNPOM3BOJMTICH II0 HTOraM IOJXOBHHBI CEMECTpa B
CHCAYIOIIUX (POopMax:

©  ONpeleNicHUe KONHICCTBEHHOTO HHJIEKCa YCTICBASMOCTH CTYICHTA IO BailibHO-pedTHHIOBOM

cucTeme;

® BEIIOHHEHNE ABYX NalopaTopHEIX padoT;

e 3anuTa ofHOMN nabopaTopHoit paboThi.

Mroroppilt KOHTPOJXL IO pe3yAbTaTaM CeMecTpa [0 AUCIUIIMHE NPOXCAHT B (dopMme
W(QbepeHINPOBAHHOI0 3a4eTa. 3avyeTy TpeJIIecTBYET AONYCK, xoropsii odopmugercs Ha 17-#
HERENEe CeMecTpa [0 pesynpTaTaM BBINONHEHHS IpefycMoTpesHnX paloucii  mporpaMMoi
KOHTPOILHBIX MEPOIIPHSTHI:

¢ 3alHTa BCeX NabopaTopHEBIX padoT;

¢ gabop MHEHMAIBbHOro KOJHYecTRa OAIUTOR IPH UCIIONIB30BAHUH TeXHOMOrHU «MeHTop»;

s ycmemHoH padoThl CTyACHTa BO BpeMa HPORCACHHS KONIOKBUYMa;

O0mas TPYJOEMKOCTh OCBOCHHS IUCHHIINHHE! COCTaBIger 4 3adeTbix cnuuuiel, 144 uaca.
Hporpammo# AUCTIMITIMHEI TP lycMOTPEHb! HEKITHOHHEIE {34 gaca), maboparopusie (17 dacos) sauaTus v
93 yaca caMOCTOSTEIBHON padoTe! CryAeHTa.
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Hpuniomenne 2
K padodeii nporpamMme IUCINNHHLS
«IloynpoBOAHHKOBEIE NA3EPED)

TEXHOJIO'HH 1 ©OPMBI INPENIOJABAHNA
Pexomennauus no Opraui3aiiii i TeXHONOrHSM 00ydenns 418 NpesIogaBaTein

1. ObpazoratenbHbie TEXHOJOMHH

[Ipenofapanue JHCIHTIARE] BEACTCH C HPUMEHEHUEM CHERYIOWHX BUJOB 06pasoBaTelibHbIX
TEXHONOTHH:

Hudopmannonnbie TeXHOJOMNN: UCTIONBL30RBAHAE IIEKTPOHHBIX 00pa30BaTelbHBIX PECYPCOB
{(ONEKTPOHHEIA KOHCNIEKT JICKUHH, 21eKTPOHHBIE BepecHU y4eOHAIX ¥ TPAKTHYECKHX NOCOGHH,
PEKOMEHIOBAHHBIX NS M3YUEHHS RHCHMIUTMHBL) IIPU HOATOTOBKE K JNEKUMOHHLIM B JabopaTopHBIM
3aHATHAM U HTOTOBOMY KOJUIOKBHYMY; B3AUMOJEHCTBHE ¢ NpENoaBareleM BHE YACOB pACIHCAHNS
3aHATHN IOCpeACTROM Infernet,

Pabora B KoMaHae — COBMECTHaS HEATENBHOCTL CTYACHTOB B TPYIIE NOJ PYKOBOACTBOM
nunepa, HaupaBleHHas Ha pelnenue oOme# 3ajauy HyTeM TBOPYUECKOTO CIOMKEHHA Pe3yiIbTaToOR
HHIUBUAYATLHOH paboTsl WICHOB KOMAKH B ¢ AeNCHKEM HOTHOMOUMI M OTBETCTRCHHOCTH.

IIpobsrtemnoe ofyuenne: CIUMYJIHPOBAHHE CTYSEHTOB K CAMOCTOATENHHOMY TPUOOPETEHHIO
3HaHuH, HeOOXOUMBIX U4 PEICHU KOHKPETHOM npobnemel.

Mexancpanmaaapaoce ofyueHde: HCIONb30BAHWE 3HAH#EH H3 pasHeIx objnacred, ux
TPYINAPOBKE U KOHUEHTPalKs B KOHTEKCTES peruaeMoi 3a0asm.

II. Buxsnl u1 cogepiranne y4eGHbIX 3aHATHIA

Pazgen 1. OcHoBel ONTHKH NOXYNPOBOXANKOR H 3J€MEHTHI KBAHTOBOH CTATHCTHKH
Teoperuueckue sanaTusn (IEKHHH) — 8 wacos

Jlekuns 1. Popma mpoBefcHHs — H3YYEHHE TEOPETHYECKHX BONpPocoB. KmaccHpuKanus #
0030p: HHIIEKTPHK ~ IOTYIPOBOIHHK —~ HONYMETANI ~ META. PaccMOTpeHa SHEPTETHYECKAS 30HHAS
CTPYKTYPa HONYIPOBOIHAKOB. BBeNcHO MOHATHE IMHPUHE 3aPCUICHHON 30Hb! B KPHCTALIHYCCKUX
TBEPABIX Tenax. IIpoBojnTcs BBEEHME B 30HAYIO TEOPUIO TBEPAOTO Tena. Ha npumepax pasiuuHbIxX
HOJAYAPOBOJHUKOBRIX  MATEPHalOB  MINIOCIPHPYETCa  30HHAA  BNCKTDOHHAS  CTPYKTypa
NONYNPOBOJHUKOB, 308BI bpuiunosHa. Ypaenenue lllpeaunrepa, Bojosas QyHKIMS 3IEKTPOHOB B
KpHCTaie.

Jexnua 2. DopMa npopeAcHUs — HIYUYCHHE TEOPETHUCCKUX BOIPOCOB. Paccmarpmsaercs
nadopManEs 00  BIEKTPOHHO-ZBIPOYHBIX — napax. PaccMOTpeHo  NOITIOIIEHHE  CBETa B
HONYIPOBOAHMKAX, Kpail COOCTBEHHOrO MOTIOMEHHEI B TONYNPOBOHNHKAX, TOTIOMHEHHE H3IYIeHHS B
TOJYIPOBOAHUKE ¥ €r0 cocTaB/sitolnye. [IposeieHo CONMOCTARICHUE BeINNH IIMPUHB! 3aMPeIeHH0MN
30HBI ONPCHENICHHOH #3 CHEKTPOB IOMNOINEHHS M MIOMHHECHEHLHH B NONYIPOBOIHUKOBOM
MaTepHale.

Jleximns 3. Gopma IposeneHns — U3YUCHHE TCOPETHYECKIX BOIPOCOR. PaccMOTPeHsI BOIPOCH
pacupeaencHus Qepmu-lApaxa, INIOTHOCTE COCTOSHRI MEKTPOHOB ¥ IHIPOK. BROIMTCS MOBSTHE 06
ypoBuax Depmu, KBasHYPORHIX PepMu.

YiapapieHne caMocTOATeIbHOI paGoroii eTynenta — 2 gaca.

KOHCYRBTaLAH IO COEPIKAHHIO pasfienla — B 4achl IUIAHOBEIX eKeHeIeNbHbX KOHCYIbTatud ¥

rio Internet.

Pazgen 2. Yeuiense cBeTa B p-n Iepexoie U B reTepocTPyKTYpax
Teopersgueckue 3auaTus (exumn) — 10 vacos.

Jlexmmu 4. Popma nposenerus -~ H3IYYEHHE TEOPETHYECKMX BOOpOcoB. JierHponanue
NOAYSIPOBOJHHUKOB, ROHOPB H AaKLIENTOpsl, NONYNPOBOXHMKK p- W n- THOa. P-n mepexox B
THOYHPOBOAHUKAX. Jlana Teopua p-n nepexoa ¥ HOJIYYeHbl YCIORWA TPOTEKANHA JIEKTPHUECKOTO
TOKA B APHOIIKEHNH PE3KOro p-n Oepexoa.



Jlexumst 5. CruoHTaHHOe W BHHYKACHHOE H3NYYSHWE B TOMYNPORONHHKAX. PaccMoTpeHo
CHOHTAHHOE W3Jy4CHME B NONYHPOBOAHMKOBOM MaTtepuane B pe3yabTate HB3AydaTembHOM
pexoMOuRAIE HoCHTENEH 3apaja pasnugHoro Thoa. Jlano onpeaenenue w MPHU3HAKH BEHYKICHHOTO
anyuenus, OOCYKEatOTCA W3RYyYaTenbHas, Oe3lnnayvareasias ¥ oxKe- peKoMOUHAINS SNEKTPOHHO-
ABIPOUHBIX RAp.

Jexnua 6. ®opma nposeneHns — U3yUEHHE TEopeTHUecKux Bonpocos. IIpuBomures mopels
AHNIEpCcOHa  IOCTPOEHHs  3ZOHHOH  SHEpPreTHYecKoM — AuarpaMMsl  IIOJYIIPOBOIHKKOBBIX
rereporiepexozos. [oapoOHO paccMaTpHBatOTCH TPH OCHOBHBRIX IIpeHMYHIECTBa NaszepHod ABoiiHoM
TETEPOCTPYKTYPEL.  PaccMaTpuBaeTcsi  KRAHTOBO-pasMEpHBIM  >hOeKT H  BO3HHKHOBEHHE
IHEPreTHUYECKKX YPOBHEH B KBAHTOBBIX SIMAX AKTHBHOH 0OmacTH na3epHBIX TETEPOCTPYKTYD.
Ilpencrasneno ommcande cBORCTB W 30HHAS JHEPreTHHeCKas AMATDAMMA KRAHTOBO-DA3MEPHOM
OBOHHOW TIeTepoCIPYKTYPHI pa3iebHOTO OTPaHH4YEeHHs - OCHOBHI COBpeMeHHO# IasepHolt
OTTOISKTPOHUKH. YCHICHHE CBeTa B TerepocTpykrypax. llMpHHa 3alpeiieHHO 30HBI U YCIOBHE
H30TEPHOARYHOCTA.

Jerxuua 7. DopMa MPOBCACHWST — M3YYEHUE TEOPETHYECKMX BOHpocos. Pacemarpusarorcs
cpoitcTBa p-n nepexona. Hlupuna sampetieBHONR 30HLL, YCIHOBHE H3ONEPUOIHYHOCTH, BOMHOBOHEE
CBOMCTBA P-n HEPEXOJa.

YipaBjaeHane caMOCTORTeALROI paboToit eTyaeHTa — 4 Haca.

KoERcynpTallMH B0 COREPKAHMIO Pa3/liclla — B Yachl HITaHOBBIX CKeHEAETbHBIX KOHCYIbTAui 1

1o Internet.

Pazgen 3. OnTudeckue pe3oHaTOPLI H BOJHOBOXHLIE penreTky bparra
Teoperuueckue 3aHaTHA (Jeknun)- 8 4acos.

Jlexnust 8. DopMa npoBeCHNAS — HIYUCHHE TEOPETHYECKUX BOHPOCOB. PaccMOTpeHsl YCNORBIS
BOZHHKHOBEHHA YCWICHHMS M3IYUYCHUA B NONYIPOBOAHHKOBOM MaTepuane. [IpenoaHeceHbl OCHOBEI
MHTErPAILHOR OTITHKH H PACCMOTPEH RUMISKTPHYECK M TUtockull BouOoBoA, [loxasana BO3MONKHOCTE
pacuera MOJOBOro COCTABA K3NYUSHHS, PACIIPOCTPAMSIOMIErOCs IO JHIISKTPHYECKOMY BOHOBOAY B
32BHCUMOCTH OT TOJHHHE ¥ TI0Ka3aTeNielt NpefoMIeHNA CI0eR, POPMUPYIOHUX BOTHOBOA.

Jexuunt 9. DopMa TpPOBEICHMS — H3YYCHHE TCOPETHUECKHMX BOIPOCOB. PaccMaTpuBaeTcs
YCIIOBME JOCTIKEHHA BOIHOBOAHOIO 3(dexTa m obpaTHOH cBa3uw B pesoHatope Pabpu-llepo.
VYenoBUe BLUIONHEHMS [IOPOra TeHepalyy [IPY KOMICHCANMY BCEX BHYTPEHHUX U BHEIIHKX HOTEDS.
Mozossit ko3QGhHAINSHT OFpARHYCHIS.

Jlexuymn 10. @opma NpoBeleHMS — H3yYeHHE TeOpeTHYECKHMX BONpocoB. JlaHO NOHSATHE
IONYHPOROIHMKOBBIX KBAHTORBIX TOHYEK. PacCcMOTpeHBl cHOco0Bl TEXHONOTHYECKOTO NHONyuYeHus
KBAHTOBBIX TOYCK H JA3EPHEIX CTPYKTYP C KBAHTOBBIMH TOYKaMM B aKTHBHOH ofxacTr. PacemoTpens
CBOMCTBA B OCOOEHHOCTH KBAHTOBO-PAIMEPHBIX CIPYKTYD. PaccMOTpeHEB! BONHOBOAHLIE PEHIETKH
bpoarra, npuHnun geicTeus, cBoicTRA.

JIaboparopubtii npaxTHkyM — 4 yaca, 1 raboparopras pabora,

JlaGoparopuan pabora N2 1. Mecneaopanue paborsl BHPKYIASITOPA

(DopMa BLIHONHEHUA -- HEAEBHAYATsHAas. CTYNEHTH! M3y4ai0T YCTPOHCTBO U XAPAKTEPHCTHKH
OTITHYECKOTO IUPKYIATOPA, HCHONBE3YEMOTO B BONOKOHHBIX CHCTEMEX UL Epeiadd HU3yueHus
HNOJIYIPOBOAHUKOBEEX Ta3€POB.
¥opasienne caMocTonTe Lo padoroll cryaenta — 4 vaca.

Koticynbranuy no copepKasHIO pasfecna #  BHIIONHCHHEI YHIMBEAVANLHBIX 3a7aHuH,
0GOPMIICHHUIO PEIYNLTATOR, [POBEPKA OTYETOB O BhiONHeHuH jaboparopusix paboT — B 4achs
ITAHOBLIX €KEHEACIBHEIX KOHCYABTAMH 1 1o Internet.

Pazgen 4. XapakTepRCTHRH H3IYUYCHASN OAVIPOBOAHHEKOBELIX Ja3¢pos
TeopeTuueckne 3zuaTus (MeKHMN) — 8 ¥acos.

Jexunua 11. Dopma IipoBedecHHS — H3YYEHHE TEOPETHYECKHX BONPOCOB. PaccmaTpupatorcs
OCHORHBIE palouylc XapakTepHCTHKW NONYIPOBOIHMKOBBIX Ja3€POB H METOMUKH M3MEpeHHI.
IToporoesiii Tox B NOAYNPOBOAHHKOBEIX Jazepax, CIocodbl H3MepeHns. PackoIuMOCTh K3TyYeHHS B
OOJYTIPOBOJHMUKOBEIX  Jlazepax, crocobpl  u3MepeHus.  BoAsT-aMIepHBIE  XAPaKTEPHCTHKH
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NOAYIPOBOXHUKOBBIX  JIA3€POB M CHOCODB!  U3MEPEeHHA. BaTT-aMICpHBIE  XapaKTEPUCTHKY
TIOMYHPOBOAHAKOBEIX JIa3€POB.

Jexnua 12, QopMma IpoBeficHus — U3YHCHUE TEOPETHYECKUX Bonpocos. Auddepennyanbhas
KBanToBas SOOQEKTHBHOCTE W cnocodbl  uamepenus.  CrekTpanbHble  XapaKTEPHCTHKH
DOMYIPOBOJHHKOROTO Jfa3epa U CocoDR H3MEPEHHS HITYYaTENBHEIX CIEKTPOR HONYIIPOROTHHKOBOTC
nazepa. TemnepaTypras 3aBHCHMOCTD CHEKTPaNbHBIX XapaKTepHCTHK HOTMYIIPOBOAHMKOBEIX JIa3€POB.
Temneparypuas 34BHCHMOCTE TIOPOFOBOH TIOTHOCTA TOKa [OJYINPOBOZHUKOBEIX  JIA3€POER.
Bpemennsie xapaxrepuctaxu [1].

Jexuma 13. Qopma nNpoBefcHuA — H3YHMCHHE TEOPETHHECKHX BOTPOCOB. PACCMATPHBAIOTCH
criocoORt CO3ZaB¥d ONHOYAcTOTHOTC pexuMa redepanan DI Yrnopsle ¥ nongpHsaiyoHHEBIE
xapaxrepuctuxi [T w cnocoOr1 nx n3MepeHns.

JlaGopaTopusiit npaxkTHKYM — 13 Facos, 4 naboparopubie padorsy

Jlaboparoprasa pabora Ne 2. Mccaepopanne TeMuepatyproii nepecTpolike JJIHELY BOJHBI
JA3CPHOTO AHOJA

@dopMa BRIMONHEHHA — WHIMBHAyajibHas. CTYAEHTRI M3YHAOT 3aBUCHMOCTD BBRIXOAHOH JUIHFEI
BONHEL JIA3€PHOTO KHOJA OT TEMIEPaTyphl akKTUBHOHM cpejlbi, ORPEEsiOT KPHTUHECKHE 3HAYEHH
TEMIEPATYPH! M COOTBETCIBYICIGMX BEIXOAHBIX JUIMH BOJH JUIS DassiMuUHBIX IJHOHOR, HCHOIB3YI
IpailBep YIpABICHUsA TOKOM HAKAYKH M TOKOM TEPMOIAEKTPHYECCKOIC KOHTPOJIEPa ¥ OITKYCCKUH
CHIEKTPOaHAIN3aTOP.

JlaBoparopuan padora Ne 3. Hecaenopanme TOKOBOH TepecTpOdKH JJIHHBI BOJHBI
AR3EPHOTO AHOAA

@Dopma BRIIOAHEHUS — MHIMBHIAyaTbHas. CTyIeHTH M3YHAIOT 3aBHCHMOCTE BBIXOFHOH IIMHBI
BOJIHBI JIA3CPHOTO JHMOZA OT TOKAa HAKAYKH, OUPEHENSIOT KPHTHUECKHE 3HAUCHHS TOKa W
COOTBETCTBYIOLIMX BHIXOMHBIX ANMH BORH A1 Pa3sAMUHBIX JUOAOB, UCHONL3YS ApadBep yNpaBleHHS
TOKOM HAKa4KH{ A TOKOM TEPMOINIEKTPHUECKOTO KORTPOILIEDE H ONTHHECKHI CTIEKTPOaHATH3ATOP.

JiabopaTopraa  pabora  Ne 4. Hccaeporapme — HOAApH3IAUME  H3IYHEHHSA
HOJYTPOBOAHHKOBLIX JIAZEPOB U JHOHOB

Qopua BHIONHEHNA — WHAMBHAYATbHas. CTyZeHTHl H3yYalOT MONAPH3AINIC BRIXQJHOIO
H3MY4YEHHA JIa3epHOro HHoa, ONpEeAessioT XaPAKTECPUCTHKH NHOJAPU3aUUM K TIONOKEHWS aKTHBHOM
CpeArl Ta3epHOre  JAKWOAa, HCHOONB3yst JipaliBep yHpaBieHHs TOKOM HAKAYKH M TOKOM
TEPMODICKTPHYCCKOTO  KOHTpPOIIEpa, DOMSPH3AlHOHHYIO  [IpH3MY, H3MEpWrels  MOITHOCTH
OIITHYECKOI0 H3Iy4YEHHA.

JlaGoparopuas pabora Ne 5. Fiamepenne Barr-Amieproii  XapakTepHCTHKH
110Jly HPOBOHHKOBOE0 JHOAA

dopma BBIIONHEEUS - UWHAUBHAyanbHas. CTYHEHTHI H3YYAIOT 33ABHCHMOCTH BBIXOXHOM
MOLIHOCTY JIa3€pHOrO J#oja OT TOKa HAKadkH, ONpPeJelsllOT KPHTHYEeCKHe 3HAYCHUI TOKa H
COOTBETCTRYROUIMX BEIXOAHLIX MOIIHOCTER AN pa3siHudbiX AMOAOB, HCIOIL3YA IIOIYIIPOBOIHMKOREIE
Ha3epHble KHOLbI, ApaliBep YIPABICHUS TOKOM HAKA4KH ¥ TOXOM TEPMO3NIEKTPHUSCKOTO KOHTPOIEpa
# H3MepPHUTEh MOIHOCTH OTHYECKOTO U3JIYHCHUS.

YupagiieHue caMoCToATeLHOH pafoToll CcTyAeHTa — 6 UacoB,

Koncyneraimmu 5o cOHepXaqHiO paszfeda W BRIIOJAHEGHMIO HHAMBHAYaJbHBIX 3aalH#,
O(OPMIICHAIO DPE3YILTATOB, NPOBEPKA OTYETOB O BHINOIHEHWH Ja0opaTOpHBIX paboT — B Yach
TIJTAaHOBBIX €XKCHEAEHBHEIX KOHCYIBTatmii U 110 Infernet.
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Ipnaosenne 4
K paloueil nporpaMe ZHCHHAINHDE
«IlonynpoBOoAHNKOBLIE JTA3EPHDY

Meroanuecrkue Yrazapusg i oﬁyqammuxm 10 OCBOCHHIO AMCHEM MBI

Bua yuebunix 3austuil Oprasuzanys JesTelsHOCTE CTYACHTA

Jlexmunm VsydeHue KOHCIEKTa Nexuyi: Kparko, CXEMATHYHO, IMOCIENOBATCIBHO
({HKCHpPORATE  OCHOBHEIE  IIOJIOKEHHS, BHEBOAL,, (QOPMYJIHPOBKH,
0000meRUd;, TOMETaTh BAKHBIC MBICIH, BHIACHSTH KIIOUCBRIE CHOBZ,
TepMHUHBL  (OO03HAYHUTE BODPOCHL, TEPMHHBL, MAaTepuan, KOTOpHIH
BBI3LIBAET TPYAHOCTH, TIOMETHTL M RONBLITATLCH HalfTH OTBET B
pexoMengyeMoit nmTeparype ¥ HnrepHeT-pecypeax. Ecma
CaMOCTOATELHO HE ylaeTcs pasobpaTecd B MaTepuane, HeoOXomHnMo
copMyIHPOBATE BOIIPOC W 3aJ1aTh NPENOIARATE IO HA KOHCYNETAMH.
JlabopatopHbie 3assTis  |[Ipy  [oaroToBke K 3aMATMSM  PEKOMEHIYeTCs O3HAKOMHTHCH C
METOJHUCCKIMH YKa3aH#sAMH 110 BRIFOJHEHHIO TaGopaTopHEIX paboT (oM.
pexoMeHmanyu B Hpunoxenun 3).

Hozxrorosxa Ilpr nDoaroroske K arddepeHnupoBaHHOMY 3adeTy HeoOXOZHMO
JHRpOEPeHIMPOBAHBEOMY |IIOBRTOPHTh BCEe  HM3YdeHHBIE TeMBl [O KOHCIEKTY JeKmu# U
3AUETY PEKOMCHAORAHHOHR JuTeparype. PexkoMeHIyeTcss FOTOBHTH KOHCICKTHI

HIH TC3HCHI OTBCTOB Ha BOIIPOCKI K 3289CTY.

MEPEYEHE TEM 3AJTAHUM
(N0 BHAAM CAMOCTOATENLEOH padoTsl CTY/ICHTOB)

NIPUMEPHEIN HEPEYEHDL TEM HHINBUAYAJTEHEIX 3A AN

JaGoparopras padora Ne 2. Hcenenopanme TeMiepaTypHoil nepecrpoiiku [JMHLI JIA3ePHOTO
JROAA.

[Hoctpours 2agucMOCTE JTHHHRBI BOJHBI TEHEPUPYEMOH JIa3E€DHBLIM THOKOM OT TEMIEParyphl
Juofa Npu (PHKCHpPOBaHHOM TOKe Hakauku. Onpejxenurh 3HaueHHe xo>QPUImeATa mepecTporkH
JUTHHBI BOJIHEL B 3aBHCHMOCTH OT H3MCHEHHS TeMIICPATYPHI U JAHHOTO JIa3epHOTO KHOAA.

Hira k2K Ro# rpynnsl CTyACHTOB B3 2-3 YeNOREK BRIAACTCS MHOA ONpeAeNeHHON Mapidi.

JlaGoparopras padora Ne 3. Mccnenosanue ToxoBoi IepecTpoiikH AJMHEI Ja3epHOro THO/1A.
IocTponTs 3aBUCHMOCTE [IUTMHHEI BOJIHBI TeHepUpYeMo# Na3epHBIM FHOJOM OT BeTTHYMHEL TOKA
Hakayky Tpy (UKCHPOBAHHOW Temneparype naMona. OmnpenennTs 3Hauenve xod3ddunmenta
IIepecTPOHKY AJIHAB BOJHBl B 323BHCKMOCTH OT U3MEHEHMS TOKA HAKEYKH JUIL JAHHOTO Ja3epHOro
THONA.
Jins xaokaoft Tpynne CTYASHTOR U3 2-3 HelloBeK BlpaeTcd KHOJ OfpeielIeHHOM MapKy.

Jiabopavopran pabora Ne 4. HccienoBaside HOJAApU3ANHAM HIJAYHEHAS NOSYNPOBOXBHKOBBIX
AXICPOB U KHOAOR.

TlocTpouTh 3aBHCHMOCTD MOUTHOCTH UTYHCHHS OT MOAMKEHNUS ITONSPH3AIMOHHON TPH3MBEL
Onpenenutes HONOKEHBME IUIOCKOCTH IOMAPH3AIlMH, CTENeHb H, CNefOBaTeilpHO, HaNpaBlicHHE
APOTEKAHHS TOKA Yepe3 aKTHBHYIO 00NacTh JUif JaHHOTO A3epHOro JUoAa.

JI51st Kasko# Ipyiinst CTYRERTOB U2 2-3 4eNOBEK BEIAETCA JU0J CLPEAENeHHOH MapKH.

Jaboparopuan pabora Ne 5. Hsmepenne Barr-Amnepnoi XaApaKTepHCTHKH
TOJYHPOBOAHRKOBOTO EHOA.

[locTpoHTE 3aBHCHMOCTL MOHHOCTH TCHEPUPYEMOH Na3zepHbIM TUONOM OT BEIWUHHAEL TOKa
Haka4ky. ONpenennTs KPUTHYHLIE 3Ha9SHis s TAHHOTO Ja2epHOre o a.

Jina xaxmo# TpyInel cTYICHTOB U3 2-3 4en0BeK Bhylactesi JUOR ONPEIeIeHHON MapKH.
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Ilpunoxenue 5
K paGoueii nporpamMme AUCHHAAHEL]
«IloaypoBORRIHKOBLIE Jaseprl»

GOHALI OIIEHOYHLIX CPEJICTB
Haenopr donaa oxeHOTHBIX CpeaCTE

AYIUTOPHLIE 5w
BAHATUSB . : 3 o
i) . 5 o et
e KOHTAKTHOW ®OPME] &5 Z H 2
=2 z S E z
L B o o g = g
aig s HAUMEHOBAHHE S g g g =i
z |z = PA3IKENIOB U 8 = = T E - c g
8 o [ #3] ) 2le = é % 29
z JMJAKTHYECKUX Ololstzzlz 28 2l & 1w = 5
o fan} [ = |z ®lo 2w & @ 2 a0 = &
EJHHHKIL mi=Z e 5le =ic G : S I @ O
o fu B o E= [ m oy 9in =)
212 |8 4ls 218 gl s 1s2| &
B BSOSl S - el = jeg| E
ZE[ZEIZ |Z] T iga]| &
= e VEE BVES m
[
Bl 2 i
7 1 {Paspen 1. OcHOBEI ONTHKH
HIOTY BPOBOAHHKOB K DIeMEHTH 21 8 8 . - 13 25%] 25% 0% 3, T
IKBAHTCBOH CTATHCTHRHR
2 {Paszien 2. YCHIERHE CBETA B p-n 2% t1sd 10 } . 13 laswd 259 1 oo 3,T
fIepeX0fIe H B TeTEPOCTPYKTYpax
3 {Pazsen 3. Onmuueckue
PE3OHATOPLE H BONHOBOAHBIE 34 112} 8 - 4 22 |25%7 23% § 30% |3, T, JIPNel
emeTky Bpaira
4 .
fPasnen 4. XapakTepucTHKE 3 F{fpji;mz’
U3IIYHEHES HONYIIPOBOAHHKOBRIX 66 1 21 8 - i3 45 3% | 25% § 70% TPNe 4’
azepor o
prasep JIPNeS
BCETQ IO NUCLHIIHHE 144 | 5% 34 - 17 93 100%)] 100% § 100%

3 — rompocel K muddepennuposannomy zauery, 1 ~ Tectuposanue, JIP — mabopatopHad
pabora.

DoHNBI OLEHOYHBIX CPEACTB, IIO3BOMSIOIHHE OICHWTH Pe3ynbIarhl O0yueHus o AaHH€oH
TUCTMIUTHHEE, BKIIIOYAoT B ceds:

- KOMIUICKT HBEOHBHIYAIBHBIX 3afKaHul k saboparopHoi padore Ne 2;

- KOMIIICKT HHAMBHAYATsHBIX 3akZaHu# K naboparophoii pabore Ne 3;

- KOMIUIEKT MHAMBHIYANBHBIX 3aRanui k sabopaTopHol pabote Ne 4;

- KOMITJIEKT HHHABMYANbHEIX 3aganui K nabopaTopHo paGote Ne 5;

-KOMIUIEKT TeOpeTHUeCKUX onpocos k puddepcHmupoBaHHoMy 3auety B coctase YMK mo
JUCIHTIIHHE]

- KOMIUIEKTH T€CTOBBIX BOTIPOCOB IO TeMe — 71 miT., pasmemenst 8 [0 «Mentop» B cocrase
VMK 1o pucruriimse,

Kpurepun onennBanms
JlaGopaTopunie pabore: {JIP}
Jonyex x JIP:
~ ZOTYCK K BBHIONHEHHIO nepssIx NEyx JIP He npenycmorpe.
- OIS AOTYCKA K BRINCAHEHHMIO TpeThe#t ¥ moclefyromux JIP seobxoauma 3ammra OmHO# U3
BLITONHSHHLIX panee pador.

Oraer o JIP:
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Otaern 110 naboparopubiM paboTaM HPeACTARNKIOTCS B ICUATHOR MIIM pYKOIHMcHOH dopme.
Jonyckaercs BBIONMHEHHWE PACHETOR «(BPYUHYIO» HIH HMCHONSIOBAHUE CHCTEM ABTOMATH3AIMH
MareMarndeckux pacderos. Kaxnoe 3ananue Ha nadoparopuyio pabory cofepixur Habop napaMerpoB
B COOTBETCTBHH ¢ HHAHBBAYAILHEIM BaPHAHTOM.

Kprrepun onennsans:
JlabopatopHast pa0oTa cuMTaeTcss BBIIOAHEHHOH yeremHo (UPHHEMASTCH) HPH CASHYEOINUX
YCIIOBHSAX:

—  IIPaBHABHOS BRIIOJHEHME BCEX ITYHKTOR (331a1), IPeXyCMOTPEHEBIX 3a/IAHAEM;

—~  [PABKIBHOE HOCTpoeH#e ¥ OhOPMIIEHHE B COOTBETCTRUM ¢ TPEOORAHMSMHE TOCYXAPCTECHHBIX
craafapror ECKJl rpadukoB 1 BceX NONYyYaeMbIX B XOJE BLHIOIHCHUS 3aaHAsA
XapaKTCPHCTHK.

3amura JIP:
Jamura JIP npenycmarpusaer oOCyXAcHUE PE3VABTATOR BHIMONHCHHMA 3aJaHUs, BKIIOYAs
TPOBEPKY YCROCHUS CTYCHTOM COOTBETCTBYIONHX CBEHCHMI U3 TCOPHH.

TecrupoBanue

KoHTposns yCBOGHUS REKUMOHHOIQ MaTepHana CTYZEHTOB NIPOU3BOIAMICH B ARTOMATHUCCKOM
pexume 3a cuer npumeneHus [0 «Menropy, npencrasmmomero coboll BeS-NpHNOKEHHEE, B KOTOPOM
KINEHTOM BBICTYNAeT Opaysep, a cepbepom — Beb-cepmep. Hoctyn crymentoR x f1O «Mentop»
OCYIIECTRILICTCE yepes ool HETepHeT Opayzep, YCTAHOBISHHBIR Ha MI000M yeTpoiicTse, UMEIOIEM
AOCTYN B ceTh VIHTepHET ¢ IOMOUIRIO HHAMBHAYAISHOTO JIOFHAA U papons. B konue xaixol neximu
IPUCYTCTBYIOIIMAM CTYACHTAM NIPeUiaracTcs] OTBeTHTh Ha OXMH M3 BOIPOCOB IO TEME H3JIOKCHHOH
neknuu. Pesynprather TectHpoBanusg o000mamoTcs ¢ ROMOMIBIO OaNIBHO-PEHTHHIOBON CHCTEMEL
{(BAPC). OcHOBHEIM KpUTEPHEM Ha3HAYCHUS GATIOB CIYKAT CIOCOOHOCTE CTYASHTA OTRCYATE HA TECT
33 MHHMMAILHOE YHC/O NONBITOK. Heo0XouMEIM yenoBreM moiydeHns 2aueTa ABIBIeTCH YCIEUIHoe
TIPOXOKIECHHE BCEX TECTOB.

Juddepennmnpopasnblii 3a4er

HroroBuit KORTPOIS 110 JUCOUIUMEE NPOXOAWT B (hopme puddepenumporansoro 3avera. K
3a4eTy HOTYCKAKOTCA CTYAEHTHI, KOTOPHIE YCHCIHO BHINTONHUIM Bee mabopatopibie paboTsl W caTd
OTUETE], CHANH BCE TECTHL 3aueT HPOBOAHTCA B YCTHOM (GopMe M Bkmouaer B cebs OTBET Ha JBA
TEOPETHYECKHAX BOTIPOCA,

Ouenka «3a4IeHO-OTIAMYMHOY» CTABHTCS, €CHH OTBET Ha o0a BOIpoCa ABIACICH IONHBIM K
TIPABANBHEIM. Matepuali #310KeH B OlPeIeeHHON TOTHIECKO#H ToCHeaoRaTensHOCTH. [Ipn oTeere Ha
TOTIOSTHATENBHbIE BOTIPOCEL CTYACHT IFOKA3A 3HAHHE OCHOBHOTO COREPKaHHs KypPea.

Onenka «3aYTeHO - XOPOIHO» CTaBUTHCA, €CIH OTBeT Ha 00a BOIMpoca SBJISETCA IIONHBIM H
NPABUIBHLIM, HPH 3TOM XOMYIHEHH HECYINECTBCHHBIC OMMOKM, HCHpPaBICHHEIC TOCHE HABONFUINX
BOMpPOCOB Dpenonasarens. lIpa oTBere Ha AONOJHHICHBHEBIE BOMPOCHI CTYAGHT HCMOHCTPHPYET
IOHHMaHHEe OCHOBHOTO colepxanus yuebuoro marepuama. Cryfest csoGOAHO OPHEHTUpPYEICH B
Mmarepuane, A3NT0KEHHOM B KOHCTIEKTE,

OHeHKa «3a4TCHO ~ YIOBICTBOPHTENLHO» BHICTARASETCA, €CITH CTYIEHT OOHApYIKHBAECT 3HaHHE
H NOHUMAHWE MAITCPHaNA Kypea, HO HINAraeT MaTepHal HENONHO ¥ AOMYCKAacT CYINECTBCHHBIE
OImMOKH B (QOPMYNUPOBKE OCHOBHBIX IOHSTHIE 1 3ax0HOB. OTBET HA MOIOMHATEIBHLIC BOIPOCHI
BBI3BIB2ET Y YUAUIErocs 3aTPYAHEHHS WIH CONEPXUT OIHOKH, KOTOPRIE OH MOXKET HCIPaBUThH MOCIHe
HABOASAIINX BOOPOCOB.

OneHKa «He 3aYTEH0) BLICTABIBIETCS], SCIU MPY OTBETE 0OHAPYKCHO HENOHUMAHNE OCHOBHOIO
COACPXKaHNA YUeOHOrO MaTepHana Hid JOIYHIEHEl CYIHEcTBesnbe onubKy, KOTophie yaainuics He
MOKET UCIIPABKTD MPH HABOIAIINX BOIPOCaX NpeHoIanaTesis.

HHpu BblcTaBISHHH OUICHKYM YYHTHIBACTCHS K&9eCTBO BHIIOJHEHHA nabopaTopHERIX padort,
YPOBEHP ¥ CBOEBPEMEHHOCTE 3ailHThI J1abopaTopHBIX paboT, a TAKKE MOCCLIACMOCTE JICKIHMOHHBIX
3aHATHH M JHYHOE y4acTHe B o0CYXAeHIH MaTepyana.
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