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AnHoTanus

HucuuruinHa «IIpoekTupoBaHMe Ja3epHBIX CHCTEM» BXOJUT B 00pa30BaTEIbHYIO
IpOTpaMMy BBICIIETO 00pa30oBaHUs — MPOTrpaMMy OakallaBpHara 10 HaIpaBJICHHUIO TOJATOTOBKH/
cnenuanbHocTd 12.03.02 «OnroTexHUKa» HampaBIeHHOCTH « ONTHKO-3JIEKTPOHHbIE TPUOOPHI U
KOMIUTEKCBD». Jluctumimaa peanusyercs kadenpoid «No2 1.

JlucuuiuinHa HaresieHa Ha () OpMHUPOBAHKE Y BBIITYCKHUKA CIEIYIONMX KOMITETCHIIUMI:

[IK-1 «CnocoOHOCTh K (QOPMHUpPOBAHUIO TEXHUYECKUX TpeOOBaHUI M 3aJaHUN Ha
IPOEKTUPOBAHWE M KOHCTPYHPOBAHHE ONTHYECKMX M OINTUKO- HJIEKTPOHHBIX MPHUOOPOB,
KOMIUIEKCOB U UX COCTaBHBIX YacTeil»

[IK-2 «CrocoOHOCTh K MaTeMaTHYeCKOMY MOJCIMPOBAHUIO TPOIECCOB U OOBEKTOB
ONTOTEXHUKH M MX UCCIICAOBAHHIO Ha 6a3e nmpodeccHoHaNbHBIX MAaKETOB aBTOMATU3UPOBAHHOTO
IPOEKTUPOBAHUS M CAMOCTOSITEIBHO pa3pabOTaHHBIX IPOrPAMMHBIX IPOILYKTOBY»

IIK-3 «CrnocoOHOCTh K aHaJM3y, pacueTy, MPOEKTUPOBAHUIO M KOHCTPYMPOBAHHUIO B
COOTBETCTBUM C TEXHMYECKUM 3a/laHUEM THUIIOBBIX CHUCTEM, HpPHUOOPOB, ONTOTEXHUKH Ha
CXEMOTEXHUYECKOM U 3JEMEHTHOM YpPOBHSX, B TOM 4YHCJIE€ C HCIOJb30BAaHUEM CHCTEM
aBTOMATH3UPOBAHHOTO ITPOECKTUPOBAHMSD)

CopepxaHue AUCLUIUIMHBI OXBAaTHIBAE€T KPYT BOIPOCOB, CBA3aHHBIX C METOIMKOM U
JTanamMy NMPOCKTUPOBAHUS JIA3EPHBIX CUCTEM, METOJaMU KOHCTPYMPOBAHUS U pacueTa OCHOBHBIX
THUIOBBIX Y3JIOB JIA3€PHBIX ONTHKO-3JIEKTPOHHBIX TIPUOOPOB.

[IpernonaBanye IUCHMIUIMHBI IPEAyCMAaTpPUBAET ClEAyole (GOpMbl OpraHu3aluu
y4eOHOro mpoliecca: JICKIMH, NPAaKTUYeCKHe 3aHATHS, CEMHUHApPbI, CaMOCTOsTEIbHas paboTa
00yuJaroIerocsi, KypcoBoe poeKTHPOBAHHUE.

[IporpaMMoii AHUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYLIUM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAS aTTeCTalMs B (hOpME IK3aMEHa.

OO0masi TpyJOeMKOCTh OCBOCHHS JHMCIUIUIMHBI COCTaBISET 8 3a4eTHBIX €IUHUI], 288
4acoB.

S3bIK 00y4YeHUs IO TUCITUIUTNHE «PYCCKUH »



1. TlepedyeHb nmaaHUPYEMBIX pe3yiabTATOB OOYyUEHUS MO JUCIIUIINHE

1.1. Ilenu npenogaBaHusi AUCLUTIIMHBI

[lenpo IUCHUIUIMHBI SBISETCS MOATOTOBKA CTYJEHTOB K IPOEKTUPOBAHUIO Ja3epHBIX
CUCTEM HAyYHOTO U IPAKTUYECKOIO TPUMEHEHUS C MHCIIOJIb30BAHMEM COBPEMEHHBIX
JNOCTIDKEHUHM  JTa3€pHOM TEXHWKH: W3Y4YeHHE OOIMIMX BOIMPOCOB IPOEKTUPOBAHHS  HA
CHUCTEMOTEXHUYECKOM YpOBHE, H3yuY€HHME METOJIOB pacueTa W KOHCTPYHpOBaHHs Haubosee
TUIOBBIX Y3JIOB JIa3€pHBIX CHCTEM, METOJOB 3alIUTHl OT BO3JCHCTBUS BHEIIHEW CpEJbI,
KOMITaHOBKE NPUOOPOB U UX UCTIBITAHUEM.

1.2. JlucuuminmHa  BXOOUT B COCTaB  4acTH, (opMupyeMoW  ydaCTHHKAMHU
00pa3oBaTeNIbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BICHIET0 00pa3oBaHus (Jajee —

OI1 BO).

1.3. TlepeueHp mIaHUPYEMBIX PE3YIIBTATOB OOYUYEHUS 1O TUCHUIUINHE, COOTHECEHHBIX C
IUTAaHUPYEMbIMH pe3yibTratamMu ocBoeHus: OIT BO.

B pesynbprare M3ydeHHs AWMCIMIUIMHBI OOYYaIOMIMICS JAOJDKEH 00NaNaTh CIEAYIOIIUMH
KOMITETEHIIMSIMU WM WX YacTsAMU. KOMIEeTeHIINY M WHAMKATOPHI UX JOCTHKEHHS NPUBEICHHI B

Tabimue 1.

Tabauna 1 — [lepeueHb KOMIETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpymnmna)

KOI[ 1 HAUMCHOBAHUC

KOI[ U HAMMCHOBAHUC NWHAUKATOPA JOCTUIKCHUS

KOMITETCHITHT KOMITETCHITHT KOMITETCHITHT
I1K-1.3.1 3HaTh TpeObOBaHUs, IPEIbSBIAEMbIE K
ITK-1 CnocobHOCTh K | pa3pabaTbIBa€MOM ONTOTEXHUKE, ONTHYECKUM U
(bopMUPOBAHUIO OTITUKO-3JIEKTPOHHBIM MPUOOpaM M KOMILJIEKCaM
TEXHUYECKUX [1K-1.Y.2 ymeTp aHanmu3upoBaTh U ONPEIEATh
TpeOoBaHUil U TpeOoBaHUs K apaMeTpam, MPeabsBIsIeMbIEM K
3aJlaHU HA pa3pabaThIBa€MOM ONTOTEXHUKE, ONTHYECKUM U
[TpodeccuonanbHpie | MPOSKTUPOBAHUE U OTITUKO-3JIEKTPOHHBIM MPUOOpaM M KOMILJIEKCaM
KOMITETCHIINH KOHCTPYHPOBaHUE C YYETOM M3BECTHBIX IKCIIEPUMEHTAIBHBIX U
ONTUYECKUX U TEOPETUUYECKUX PEe3yJIbTATOB
onTuKo- 3NekTpoHHbIX | [IK-1.B.1 B1aneTs HaBbIKaMu onpeecHus,
puOopoB, KOPPEKTUPOBKHU M 0OOCHOBAHUS TEXHUYECKOTO
KOMILJIEKCOB M MX 3a/IaHMsl B 9YaCTHU MPOCKTHO-KOHCTPYKTOPCKUX
COCTaBHBIX YacTel XapaKTePUCTHUK OJIOKOB U y3J70B ONTHYECKUX U
ONTHKO-3JIEKTPOHHBIX TPHOOPOB
[1K-2.3.1 3HaTh pa3nuyHbIC YUCICHHBIE METO/IbI,
B TOM YHCJI€ PEATM30BAHHBIE B TOTOBBIX
[TK-2 Cnioco6HOCTH K P
OuOIMOTEKaxX MPU PEUICHIH KOHKPETHBIX
MaTeMaTHYeCKOMY
MOTEITHPOBAHHIO ONTHYECKUX 3a7a4
P [1K-2.VY.1 ymeTb pa3pabarbiBaTh alropuTMBI,
MIPOLIECCOB U
peaan30BbIBATh MATEMATHUECKUE U
00BEKTOB
KOMITBIOTEPHBIC MOJICIH JIsI MOACTUPOBAHUS
ONTOTEXHUKH U UX .
ONTHYECKUX SIBJICHUI Ha SI3bIKE BHICOKOTO
UCCJIE0BAHUIO HA
YPOBHSI C HCTIOIb30BaHHEM O0OBEKTHO-
[Tpodeccuonanpubie | 6aze .
OPUEHTUPOBAHHBIX TEXHOJIOTHMA
KOMITETEHIIUH po(hecCHOHATBLHBIX
HAKETOR [1IK-2.Y.2 ymeTs pa3pabatbiBaTh OMOIHOTEKU U
MOANPOrPaMMBbI (MaKpOCHhI) AJIsl pELICHUS
aBTOMATU3HPOBAHHOIO
Pa3IMYHBIX 33/1a4 IPOCKTUPOBAHUS U
MIPOEKTUPOBAHUS U
KOHCTPYHUPOBAHMSI, UCCIICIOBAHUS U KOHTPOJIS
CaMOCTOSITEJIbHO
a3paboTaHHBIX ONTOTEXHIKH
pasp [1K-2.B.1 BnageTs METOAMKAMU TTPOBEACHUS
MIPOTrpaMMHBIX
YHCIIEHHBIX KCTIEPUMEHTOB U 00pabOTKU UX
MIPOAYKTOB

pE3yIbTATOB KaK Ha 0a3e NpodecCHOHaIBHBIX
[IaKE€TOB aBTOMATH3UPOBAHHOT'O




IIPOEKTUPOBAHMSI TAK U B CAMOCTOSITEIILHO
pa3paboTaHHBIX IPOTrPAMMHBIX MPOIYKTOB

I1K-3.3.1 3HaTh THUMOBBIC CUCTEMBI U IPUOOPHI
OINTOTEXHUKU Ha CXEMOTEXHHUYECKOM U
3JIEMEHTHOM YPOBHSIX

[1K-3.VY.1 ymeTs onpeaensaTs puznyeckue
IPUHIUIBI IEHCTBHSI TUIIOBBIX CUCTEM U
puOOPOB, ONITOTEXHUKU B COOTBETCTBHH C
TE€XHUYECKMMHU TPEOOBAHUSIMHU C
HCTOJIb30BAHUEM TEOPETUYECKHX METO/IOB,
MIPOTPAMMHBIX CPEICTB POCKTHPOBAHUS H
KOHCTPYUPOBaHUS

[TIK-3.V¥.2 ymets pazpabaTbiBaTh
(GYHKIMOHATIBHBIE, CTPYKTYPHBIE CXEMBI CUCTEM
I1K-3 CnocoO6HOCTh K | ¥ TPUOOPOB ONTOTEXHUKHU B COOTBETCTBUU C

aHaJIM3y, pacyery, TEXHUYECKMMHU TPEOOBAHUSIMHU C

IIPOEKTUPOBAHMIO U HCIOJIb30BAaHUEM TEOPETHUUECKUX METOOB,

KOHCTPYUPOBAHHIO B | POIrPaMMHBIX CPEJCTB MPOEKTUPOBAHUS U

COOTBETCTBUHU C KOHCTPYUPOBaHUS

TEXHUYECKUM I1IK-3.Y.3 ymeTs coracoBbIBaTh

3aJJaHUEM TUIIOBBIX pa3paboTaHHYIO TPOEKTHO-KOHCTPYKTOPCKYIO
[Tpodeccuonanbhbie | cucTeM, MPUOOPOB, JOKYMEHTAIHIO C APYyTUMHU N0/Ipa3AeIeHUsAMH,
KOMIIETEHIINH ONTOTEXHUKH Ha OpraHMU3alMsIMH U MIPEICTaBUTEISIMU

CXCMOTCXHHUYCCKOM U 3aKa349YMKOB B YCTAHOBJICHHOM IIOPSAAKE, B TOM
9JICMCHTHOM YPOBHAX, | YUCJIC C IPUMCHCHHUEM COBPCMCHHEBIX CPCACTB

B TOM YHCJIE C ANEKTPOHHOTO JOKYMEHTO000pOoTa

WCTIOJIb30BAHUEM [1K-3.B.1 BnageTh MeTOIMKAMU pacuera,

CUCTEM MOJIETTUPOBAHUS ACUCTBUN, BU3YyAITU3AIIHH,

aBTOMATU3MPOBAHHOTO | aHAJIU3a PE3YyJIbTaTOB ONTHYECKUX DJIEMEHTOB U

MPOEKTUPOBAHUS CUCTEM C UCIIOJIB30BaHUEM
CIEIUATU3UPOBAHHOTO MTPOTPAMMHOTO
obecrniedeHus

[1K-3.B.2 BnaseTs HaBBIKaMH pa3padOTKU
IIPOEKTHO-KOHCTPYKTOPCKOW U TEXHUYECKON
JOKYMEHTAIlMU Ha BCEX 3Tarax KU3HEHHOT O
LIUKJIa ONITUYECKUX, OITUKO-3JIEKTPOHHBIX
pruOOpPOB, MEXAaHUYECKUX OJIOKOB, Y3JI0B U
feTanel B COOTBETCTBUH C TPEOOBaHUSIMHU
TEXHUUYECKOI'0 3aJJaHusl, CTaHAapTOB KaueCTBa,
Ha/IeKHOCTH, O€30aCHOCTH U
TEXHOJOTUYHOCTH C UCIOJIb30BaHUEM CUCTEM
aBTOMAaTH3HPOBAHHOI'O MTPOEKTUPOBAHMS

2. Mecro nucuuiunzsl B cTpykType OII
JucuumuimHa MOKeT 0a3MpOBaThCs HA 3HAHUAX, paHee PUOOPETEHHBIX 00YYarOIIUMUCS
IpU U3YyYEHHUH CIIEAYIOUINX TUCIUITINH:
- «OCHOBBI KBAHTOBOM 3JIEKTPOHUKNY;
- «OCHOBBI TEOPUHU ONITHUECKUX CUTHAIOBY;
- «OCHOBEI OIITHKNY;
- «VICTOUYHUKYU ¥ TPUEMHUKHU ONTHYECKOTO U3TYUCHUSY;
- «MarepuanoBeieHIE U TEXHOJIOTHSI KOHCTPYKIIMOHHBIX MaTepUaIOBy;
- «Mertposorus, craHAapTU3aALUA U CepPTUDUKALIULY;




- «IIpuknagHas ONTHKAY;
- «OnTuueckne n3MepeHus»;

- «DNeKTpOHHBIE U KBaHTOBBIE MTprOOpsI CBU»;

- «OnTHka JIa3C€pPoOB».

3HaHI/I$[, IMOJIYUCHHBIC TIpHU H3YYCHHU MaTcpualia I[aHHOﬁ JUCHUIIIIMHBI, UMCIOT KakK
CaAMOCTOATCIIBHOC 3HAYCHUEC, TAK U MOT'YT UCIIOJI30BATHCA IIPU NU3YUCHUHN APYTUX TUCHHUILINH:

- «OnTudecKue CUCTEMBI CBA3HN,

- «KOMHJ'ICKCI/IpOBaHI/Ie CHUCTEM IIOHUCKA U HABCACHUA,

- «Jla3epHbie CUCTEMBI BUICHUSY;

- «HaSeprIe CHUCTCMBI CIICIMAJIBHOT'O HAa3HAYCHU )

3. OO0OBeM U TPYJI0OEMKOCTh JUCIUILTAHBI
Jannapie 00 o0meM o0beMe MUCIUIUIMHEI, TPYJIOEMKOCTH OTICIBHBIX BUJIOB Y4COHOM
paboThI MO IUCHUIUIMHE (M paclpeielIeHHe STOM TPYI0EMKOCTH M0 CEMECTpaM) MpeICTaBICHBI B

tabnue 2.
Tabmuna 2 — O0beM U TPYJO0EMKOCTh AUCIUIIINHBI
Bun yueOHo# paboThl Bcero TpyAOCMKOCTE 110 ceMeCTpaM
Neo7 Ne8
1 2 3 4
Oowan mpyooemKocmsp OUCYUNIIUHDBL, 3/ 88 6/ 216 2/ 72
3E/ (uac)
U3 Hux uacoe npaKmuyecKkoil n0020moeKu 44 34 10
Ayoumopnsie 3anamus, BCEro vac. 78 68 10
B TOM YHCJIE:
nexruu (JI), (gac) 34 34
npaktuueckue/cemuuapckue 3anatus (113),
34 34
(dac)
naboparopusie pabotsl (JIP), (vac)
KypcoBoii mpoekT (padota) (KII, KP), (uac) 10 10
sK3aMeH, (Jac) 45 45
CamocmoamenvHas paboma, Bcero (dac) 165 103 62
Buo npomesxcymounoit ammecmayuu: 3ayer,
mudpd. 3ager, sk3amen (3auer, Judd. 3au, JK3., JK3.
OK3.%*%*)

ok o
HpI/IMeanI/Ie: KaHIUJIATCKHUH 3K3aMEH

4. CopepxaHue JUCIHUTUIMHBI
4.1. PacnpeneneHue TpyJOEMKOCTH AUCUUIUIMHBI IO pa3fiesiaM U BUIaM 3aHSATHA.
Paznensl, TeMBl AUCHUIIINHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TAOIUIE 3.

Ta6mmia 3 — Pa3nensl, TeMbl TUCIUIUTAHBI, KX TPYJI0EMKOCTh

Paznienpl, TEMBI AUCUUIUIMHBI Jexwmm | 113 (C3) | JIP KII CPC
’ (dac) (qac) (dac) (qac) (dac)
Cemectp 7

Pazgen 1 MeToibl moncka ONTUMAIIbHBIX 4 8 18
pelIeHnil B IPOEKTUPOBAHUHU JIA3EPHBIX CUCTEM U
METOJIbl UX ONTUMHU3ALNH.
Paznen 2. BeiOop 30HANPYIOMIMX ATUH BOJIH U 6 8 18
PEKHUMOB ITPUEMA CUTHAJIOB PACCEIHHOTO
U3JTyYECHUS




Pazgen 3. IloctpoeHue onTruecKoi CXeMbI 8 4 22
TIPOXOJKJICHHS JTA3EPHOT0 CHTHAJIA M pacueT
IapaMeTPOB JIA3EPHBIX CHCTEM.

Pasnen 4 IlpoextupoBanue y3/10B KpEIIEHNS 8 4 22
ONTUYECKUX JeTaleH, (POKYCUPYIOIIHUX CUCTEM,
CKAHMPYIOLIUX ONTHUKO-MEXaHUYECKUX YCTPONCTB

Paznen 5. Beibop renepaTopoB nazepHOTO 8 10 23
U3JTy4YeHUs 1 HOTONpPUEMHBIX YCTPOUCTB,
napaMeTpOB MOJYJISIIUM ONTUYCCKOTO M3ITYICHUS

Hroro B cemecTpe: 34 34 103
Cemectp 8
BolnonHeHne KypcoBoro mpoekTa 10
Hroro B cemectpe: 10 62
Hroro 34 34 0 10 165

[IpakTuueckass TMOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
Oo0ydJaloImUMHUCS  OMNpeNeNeHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oy;aymien
npodecCHOHATIBHOMN 1S TENbHOCTHIO.

4.2. CopepxaHue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI.
CopepxaHrie pa3esioB U TeM JICKIIMOHHBIX 3aHATUN IPUBEICHO B Ta0uIe 4.

Tabmuna 4 — ConepkaHue pas/ieloB U TEM JIEKIIMOHHOTO UK

HOMep pa3aciia Hazpanue u COACPKaHNC PA3CJIOB U TCM JICKITUOHHBIX 3aHATHI

1 Meroapl IOMCKA ONTUMAJBHBIX PEIICHUH B IPOECKTUPOBAHUU
JIA3€pHBIX CUCTEM U METObl UX ONITUMU3ALINY;
OyHKIHOHAIBHBIE 3aBUCHUMOCTH CTOMMOCTM M MaccChl Y3JIOB
CHUCTEMBI OT OCHOBHBIX ITapaMeTPOB

2 [TpoxoxaeHne Ja3epHOro W3IyYEHHUs Pa3IMyYHBIX JJIMH BOJIH B
aTMocdepe, BOJHOM cpelie, KOCMHUYECKOM MPOCTPAHCTBE
BnusiHue Ha pacnpocTpaHeHHE JIa3epHOTO U3IIyYEeHHUs a’po30Jieit
U IBIMOBBIX COCTaBOB

3 OHEpPreTU4ecKue pacueThl JIA3€pHBIX CHCTEM: LI€JIb M HOPSAIOK
9HEPreTUYECKOro pacyera

OcoOeHHOCTH TabapuUTHOrO pacuera MPUEMHBIX ONTHUYECKUX
CHCTEM

Pacuet 1 BEIOOp TMHAMUYECKHX ITapaMETPOB JIA3EPHBIX CUCTEM

4 Hcrounuk na3epHOro M3IYYEHHS, JJIEMEHTHl €ro KperuieHus,
IOCTUPOBKH, aMOPTU3AINH, OXTAKICHUS

KOHCprKI_II/II/I ONTHYCCKUX Y3JIOB: O6’beKTI/IBBI, KOHACHCOPHI,
6JICH,Z[I>I, Y3JIbI OTpaAXATCIbHBIX 3JICMCHTOB, OCJIa6I/ITeJII/I
OINTHYCCKOI'0 U3TTYy4YCHHSA, BOJIOKOHHO-OIITHYCCKHUEC DJICMCHTDI
OHTI/IKO-MGX&HI/I‘ICCKHG, OJICKTPOMCXAHUYCCKUC,
MBE303JIEKTPUUECKHE U ONTHUKO-IJIEKTPUUYECKHE CKaHUPYIOIIHe
YCTpOICTBA.




Be100p mapameTpoB MOIYJISAILMH ONITUYECKOTO U3ITyUeHHS
Br16op reHepaTtopoB J1la3epHOro M3JIy4eHUS M (POTONPHUEMHBIX

YCTPOMCTB

4.3. Ilpaktuueckue (CEeMHUHAPCKHUE) 3aHATUSA
TeMbl MpakKTUYECKUX 3aHATUN U UX TPYAOEMKOCTh MPUBEICHBI B TAOIHIIC 5.

Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYIOEMKOCTb
W3 Hux Ne
No TeMbl MPaKTUYECKUX Popmbr TpyaoeMKOCTb, | IpaKTUYECKOH | pa3iena
/11 3aHATHN TIPAaKTIICCKIX (dac) MOJATOTOBKH, | AUCITHII
SaATHr (dac) JIMHBI
Cemectp 7
1 Mertobl ONTUMHA3ALUHA Pemenue 4 4 1
Ja3epHBIX CUCTEM CUTYaLlMOHHBIX
3a/1a4y
2 OnTuManbHbIN BEIOOD I'pynnoBas 4 4 1
OCHOBHBIX [1apaMETPOB JUCKYCCHS
Ja3epHBIX CUCTEM
3 Br160p 0CHOBHBIX Pemenue 4 4 2
MapaMeTpoB 30HIUPYIOLIUX CUTYaLlMOHHBIX
CUTHAJIOB U PEKUMOB 3a1a4y
paboTHI Ta3ePHBIX CUCTEM
4 [IpoxoxaeHue 1a3epHOro Pemenue 4 4 2
W3ITyYEHUS B Pa3IUIHBIX CUTYalIMOHHBIX
cpenax 3a/1a4
5 Pacuer sHepreTuueckunx Pemenue 4 4 3
XapaKTEPUCTHK JIa3epHBIX CUTYaLlMOHHBIX
CUCTEM. 3a/1a4y
6 | KoHcTpyKiuM HCTOUHUKOB I'pynmoBas 4 4 4
Ja3€pPHOTO U3ITYUYCHHUS, JUCKYCCUS
AIIEMEHTHI UX KpEIIeHus,
IOCTUPOBKH, aMOPTH3AIIHH,
OXJIQKICHUS
7 Bri6op reneparopa Pemenue 4 4 5
Ja3€pHOT0 U3ITyYEHUs CUTYaLlMOHHBIX
3a/1a4y
8 Br16op npueMHuka Pemenne 4 4 5
Ja3€pHOT0 U3ITyUYEHUS. CUTYaLMOHHBIX
3aj1a4
9 Br16op napameTpos Pemenue 2 2 5
MOJIYJISILIUA ONTHYECKOTO CUTYaLlMOHHBIX
U3Jy4YEHUs 3a/1a4y
Bcero 34 34
4.4. JlabopatopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IPUBEAECHBI B TAOIHIIE 6.
‘ Ne

N3 aux

Tabnuua 6 — JlabopaTopHble 3aHATHSL U MX TPYJIOEMKOCTb
HanmMeHnoBaHue 1a00paTOpHBIX paboT | TpymoemkocTs,

[ Mo |



/T (gac) MPaKTUYECKON | pa3zena
MOJrOTOBKH, | JTUCIIMII
(gac) JIMHBI

Y4eOHBIM IJIaHOM HE PEAYCMOTPEHO

Bcero

4.5. KypcoBoe npoekTupoBaHue/ BEITIOTHEHHE KYPCOBOM pabOThI

[lenb KypcoBOTo MpoeKTa:

YacoB MpakTUYECKON MOATOTOBKHU:

[IpumepHBIe TEMBI 33/1aHUI HA KYpCOBOW MPOEKT MpuBeneHsbl B pazaene 10 PII/.

4.6. CamocrosTenpHast paboTa 00yJaronuxcs
Bunasl camocTosTenbHON paboOThI U €€ TPYA0EMKOCTh PUBEIEHBI B Ta0nuie 7.

Tabmmma 7 — Buasl caMOCTOSITENIbHON pabOThI M €€ TPYTO0EMKOCTh

o Bcero
Bun camocTosTenbHOM paboThI ac ’ Cemectp 7, uac CewmecTp 8, uac
1 2 3 4
N3yueHue TeopeTuuecKoro Marepuanina 12 12

nuctumiuabl (TO)

KypcoBoe npoektupoBanue (KII, KP) 26 26

Pacuerno-rpaduueckue 3amanus (PI'3)

Brinonnenue pedepara (P)

[TonroroBka K TeKyIiemMy KOHTPOJIO
ycneBaemoctu (TKY)

Jomamaee 3aganue (/13) 12 12

KonTtposnbhsie paboTsl 3a0unnkoB (KP3)

[ToaroroBka Kk MpoMeKyTOYHOMN

atrectanuu (I1A) 7 7

Bcero: 57 31 26

5. IlepeueHsb yueOHO-METOAMIECKOTO 00SCIICUCHHUS
JUIS CAMOCTOSTENIbHONM PaboThl 00yUaIOMIMXCs 110 JTUCHUIUIMHE (MOYIIIO0)
Y4eOHO-MEeTOAUYECKHE MaTepHalibl I CaMOCTOSITENIbHOM paboThl 00yYaromMXCsl yKa3aHbl B
na. 7-11.

6. IlepeueHp nevaTHBIX U MEKTPOHHBIX YUCOHBIX U3AaHUN
[lepeueHb nevaTHBIX U 3JEKTPOHHBIX YUE€OHBIX U3/1aHUN IPUBENIEH B TabauIe 8.
Ta6mia 8— IlepeueHp MeYaTHBIX U DJICKTPOHHBIX YUCOHBIX U3JaHUN

Kommuectso 3x3eMIuIsIpoB B
Mudp bubnuorpapuueckas cesiika / URL anpec OubnmoTexe

(KpOoMe 3JIEKTPOHHBIX IK3EMIUTSIPOB)

Mumypa T.I1., [Inatonos O.1O.
[IpoexTHpoBaHKE JTa3ePHBIX CHCTEM.
Yuebnoe nocobue/; C.-Ilerep0. roc. yH-T Cryn.otnen (BM)
aspokocM. npudopoctpoenus. - CI16.: TOY
BIIO "CIIOI'YAIT", 2006. - 98 c.




3anpsiraesa JI. A., CeemnukoBa 1. C. Pacuer
Y TIPOCKTUPOBAHUE ONTUYCCKHX CHCTEM.
Y4ebHoe mocobue/ Denep. menaenas mporp.
"T"oc. mosaepkKa MHTETPALIUHU BBICIIL
obpa3oBanus 1 pyHIaM. Hayku Ha 1997 -
2000 roger". - M.: Jloroc, 2000. - 582 c.

Cryn.otaen (M)

Mansimes B. A. OCHOBBI KBaHTOBOM
ANEKTPOHUKH U JIA3ePHOU TEXHUKH. Y4eOHOe Cryn.otaen (M)
nocodue. - M.: Bercir.mk., 2005. - 543 ¢

[Tpunnuns! nazepos [yueOHoe ocodue]/ O.
3Bento ; niep.: 1. H. Koznos, C. b. Co3uHOB,
K.T'. AnamoBuu ; Hayu. pea. T. A. [lIMaoHOB.
- 4-e u3g.. - CII6.: Jlans, 2008. - 720 c.

Cryn.otaen (bM)

Beprenec C. H.JIekuuu no KBaHTOBOM
3JICKTPOIMHAMHUKE: yaeOHoe ocodue. - M.: Cryn.otaen (bM)
®usmataut, 2006. - 244 ¢

CucrteMsbl Ja3epHOM KOCMUYECKOH CBSI3H:
yueOHoe mocobue. U.: 2/ A. P. becryrun [u
ap.]; C.-Iletep6. roc. yH-T adpOKOCM. Cryn.otaen (bM)
npubopoctpoenus. - CI16.: TOY BITO
"CIIGI'YAII", 2009. - 169 c.

MupoumankoB M.M. TeopeTnueckue 0CHOBBI
OITUKO-3JIEKTPOHHBIX MPHOOPOB. YueOHOe Cryn.otnen (BM)
nocobue. CII6.: Jlans. 2010. 704 ¢

7. IlepedeHb 3JE€KTPOHHBIX 00Pa30BaTENLHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAITMOHHOU ceTn «IHTepHeT»
Ilepeuenn JIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UHPOPMAIMOHHO-
TEJIEeKOMMYHUKaMOHHON ceTtu «MHTepHeT», HEOOXOAMMBIX JJIi OCBOCHMS JMCLMILIUHBI
npuBezieH B Tabauue 9.

Tabmuma 9 — IlepedeHb SIIEKTPOHHBIX O0pA30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOHU ceTu «IHTepHeT»
URL anpec HanmenoBanue
http://lib.aanet.ru/ OnextpoHHas OubnuoreyHas cucrema ['YAII

(I1s TocTyma HeoOXOAMMAa aBTOPU3AIIHS 110
HOMEPY YUTATEILCKOTO OUIIETA).

http://techlibrary.ru/ Texunueckasa OnOIMOTEKA.

[TepeBoiHBIC U PYCCKOS3BIYHBIC H3/IaHUSA,
00beTMHEHHBIE B OOIIUI KaTaJlOT HAy4YHO-
TEXHUYECKOH JIUTepPaTyphl.

http://www.rsl.ru Poccuiickas rocyjapcTBeHHas 6nbauoreka
http://www.nlr.ru Poccuiickas HammoHanbHas OMOIMOTEKA
http://www.libfl.ru Bcepoccuiickas rocygapcTBeHHas Ou0iaoTeKa
MHOCTpaHHOU juTeparypsl uM. M.U.Pynomuno
http://www.rasl.ru bubnuorexa Akagemuu Hayxk
http://www.benran.ru bubnnorexa PAH no ectecTBEeHHBIM HayKam
http://www.gpntb.ru locynapcTBeHHast myOIUYHASI HAYIHO-

TEXHUUYECKas OMOIMOTEKA

http://www.spsl.nsc.ru/ [NocynapcTBeHHast myOan4Hasi HAy4HO-




TexHudeckas onbnmmoreka CuOUpPCKOro
otneneuusa PAH

http://lib.febras.ru LenTpanpHas HaydHast OMOIMOTEKA
JanpraeBocTouHoro oraciacHus PAH
http://www.uran.ru HenTpanpHas HayuHas OnbnnoTeka Y paabCKoro
otnenenus PAH
http://www.loc.gov/index.html bubnuotexa Konrpecca
http://www.bl.uk bputanckas HanmoHanbHas OMOIUOTEeKa
http://www.bnf .fr @paHniry3ckas HallOHaIbHas OMOIHOTEKA
http://www.ddb.de Hemernkas HanmonansHast OMOINOTEKA
http://www.ruslan.ru:8001/rus/rcls/resources bubnuoreunas ceTp yupeKJIeHUN HayKu U
obpazoBanus RUSLANet
http://www.pl.spb.ru LlenTpanpHas TOpoACKasi yHUBEpCalIbHas
oubmmoTeka uM. B.MasikoBckoro
http://www.lib.pu.ru Hayunas 6ubnuoreka uMm. M.I'oppkoro CaHKT-
[TeTepOyprckoro I'ocynapcTBeHHOTO
yausepcurera (CII6IY)
http://www.unilib.neva.ru/rus/lib/ dynnameHTanbHas oubnmoreka CaHKT-

[TerepOyprckoro ['ocyaapcTBeHHOTO
[Tomurexuuueckoro ynusepcureta (CIIGITIY)

8. IlepeueHb HHPOPMAITMOHHBIX TEXHOJIOTHH
8.1. Ilepeuenp mporpaMMHOro oOecreueHus, HCHOJb3YyeMOro MpPU OCYILECTBICHUH
00pa30BaTENILHOTO Mpolecca M0 AUCLUILINHE.
[lepeyenpb ucnonbp3yeMoro NporpaMMHOro odecredeHus npejacrasieH B Tadmuure 10.

Tabmuna 10— Ilepeuens mporpaMMHOT0 00€CTICUCHIS

Ne i/t HaumenoBanue

He npenycmotpeno

8.2. IlepeueHb MH(OPMAITMOHHO-CIIPABOYHBIX CUCTEM,HCITOJIb3YEMBIX npu
OCYIIIECTBIICHUH 00pa30BaTEIBHOTO MPOIECcca MO JUCIUTUINHE

[Tepeuens WCTHONB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMIPEICTABICH B
tabymue 11.

Tabauna 11— IlepeueHs HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

No o/t HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas Oa3a
CoctaB  MarepHallbHO-TEXHHUYECKONH 0a3bl, HEOOXOAUMOW Il  OCYIIECTBIICHUS
00pa3oBaTeNILHOTO MpoIiecca M0 AUCIUILTUHE, IPECTaBiIcH B Tabuiel?2.

Tabmuma 12 — CoctaB MaTepralbHO-TEXHIUYECKOH 0a3bl

Ne HanmeHnoBaHue cocTaBHOM 4aCTH MaTEPUAIBHO-TEXHUYECKON Howmep aynnropun
/I 0a3sl (pu HEOOXOAMMOCTH)




1 MynbTuMeanitHast TEKINOHHAS Y AUTOPUS

CrneunanusupoBanHas nadoparopus « TexHuueckast
JIEKTPOAMHAMUKA M PacTIpOCTPaHEHHE PATUOBOIIHY

11-01a

10. OuenouHsle CpeaCTBA AJIs IPOBEACHUS IPOMEKYTOUHON aTTeCTallun
10.1. CocTaB OLICHOYHBIX CPEACTBAJS MPOBEACHHUS IPOMEXKYTOUHOHW aTTeCTaluu
00yyJaronuxcs no JUCHUIIIMHE TPUBEACH B Tabnuie 13.
Tabnuua 13 — CocTaB OLIECHOYHBIX CPEACTB JJIsl POBEICHHsI TPOMEKYTOUHOM aTTecTallu

Bun npomexyTouHOM arTecTanuu IlepedeHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnucok BOIpoCOB K SK3aMEHY;
DK3aMeHaIlMOHHbIE OUJIETHI;
3amaumy;
TecTsl.
BrinonHenue kypcoBoro npoekta DKcrepTHasi OIICHKa HAa OCHOBE TPeOOBaHUU K

COJICPKAHUIO KyPCOBOTO MPOCKTA.

10.2. B kadecTBe KpHUTEpHUEB OILIGHKH YPOBHSA CHOPMUPOBAHHOCTH (OCBOCHMS)
KOMIIETECHIIH 00y4aloUMMHCA TPUMEHsETCsl 5-0ajulbHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMITETEHIINM, KOTOpasi MpuBeieHa B Tabnuie 14. B TedeHne ceMecTpa MOXKET UCIOJIb30BATHCS

100-0apHas  1Kana

MOZYJIBHO-PEUTHHIOBOM ~ CUCTEMBl  YHUBEpCUTETa,  IIpaBUIA

HCITIOJIB30BaHUA KOTOpOﬁ, YCTaHOBJICHBI COOTBETCTBYIOIIHWM JIOKaJIbHBIM HOPMATHBHBIM aKTOM

I'VAIL

Ta6mmma 14 —Kpurepun ornieHku ypoBHs chOpMHPOBAHHOCTH KOMITETEHIIUN

Or1eHKa KOMITETEHLINHI

5-OaiuIbHAas IIKaIa

XapaxTepucTuka cpoOpMHPOBAHHBIX KOMITETECHIIMI

(OTIIMYHO»
(GaYTCHO»

— oOyyaromuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTPaMMHBII
MaTepHa;

— YBEpEHHO, JJOTUYHO, ITOCIIEIOBATEILHO U TPAMOTHO €T0 M3JIaraer;

— ONUpAasCh HA 3HAHUS OCHOBHOW W JIOMOJHHUTEIBHOW JIMTEPATYpHI,
TECHO MPHBSI3BIBACT YCBOCHHBIC HAYYHBIE MOJOKEHHS C IPAKTUICCKOM
JIESITCIIBHOCTHIO HATIPABIICHUS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbIC UM HJICH;

— JIeJ1aeT BBIBOALI M 000OIIEHHS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIECIMATM3HPOBAHHBIX MMOHITHH.

«XOPOLIO»
«3aUTEHOY

— o0yJaromuics TBEPI0 YCBOWII MPOTPAaMMHBIA MaTepHal, TPaMOTHO U
10 CYIJ_IGCTBy usjgarac€rt c€ro, OHI/IpaSICB Ha 3HaHUA OCHOBHOﬁ
JUTEPaTyphl,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YB$[3I)IBaeT YCBOGHHI)IG 3HAHUA C HpaKTHHGCKOﬁ OCATCIIBHOCTBIO
HaHpaBHCHHH;

— apryMEHTUPYET Hay4YHbIC MTOJIOKEHUS;

— eJaeT BBIBOIBI M 00OOIIEHHUS;

— BIIAJEET CUCTEMON CEIMAIIM3UPOBAHHBIX OHITHH.

«Y/IOBJICTBOPUTEITHHOY
«3AYTCHO»

— 00yyJaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NPOrpaMMHBIN MaTepual,
[0 CYLIECTBY M3JaraeT €ro, ONMpasch HAa 3HAHUSA TOJIBKO OCHOBHOM
JIUTEPATYPHI;

— JIOITyCKAaeT HeCYIIECTBEHHBIE OMIMOKN U HETOYHOCTH;

— UCIIBITBIBACT 3aTPYJHEHUsS B IPAKTUUYECKOM IIPUMEHECHHUHM 3HAHUI
HaIpPaBJICHUS;

— c11a00 apryMEHTUPYET HayUYHbIE ITOJIOKEHUS;

— 3aTpynHsAETCS B (POPMYITUPOBAHUN BBIBOJOB M 0000IICHHUIA;

— 4YaCTUYHO BIAJECET CUCTEMOU CIELIMAIM3UPOBAHHBIX IOHITHM.




OreHKa KOMIIETEHIINHI

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTEHIIUIA
5-0ajuIbHAas IIKaIa P P (op

MaTepuaa,

«HEYIIOBJIETBOPUTEIIHHO

paccMOTpeHHH Ipo0seM B KOHKPETHOM HalpaBlICHUH,
«HE 3aYTCHO»

— HE MOXKET apryMEHTHPOBATh HAYYHBIC ITOJIOKEHHS,
— He (hOPMYJIUPYET BBIBOJIOB M 000OIICHUIN.

—06yqa}0m141710ﬂ HEC YCBOUII 3HAYUTEIILHOM YacTH MpoOrpaMMHOTO
— J0IIyCKacT CYHICCTBCHHBIC OIIOKHU n HETOYHOCTHU npu

— UCHBITBIBACT TPYAHOCTU B IPAKTUYCCKOM IIPUMCHCHHUU 3HaHPII>i;

10.3. TumnoBble KOHTPOJIbHBIC 3aJ[aHUS WIIM HHBIC MAaTCPUAIIBI.
Bompocsr (3amaun) aiist sKk3aMeHa mpeIcTaBIeHbl B Taomie 15.

Ta6mmma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a1au) ajst HSK3aMeHa Kon
MHIMKATOpa

1 Kiaccudukanmst onTuKo-31eKTPOHHBIX TPUOOPOB IT1K-1.3.1

2 Br16op crienapus pabothl 1 3HEpreTrdeckoi Momemu OOI1 IK-1.¥.2

3 YpOoBHU IPOEKTUPOBAHUS IIK-1.¥.2

4 Mertoapl penieHns HemaOJIOHHBIX 33124 I1K-1.B.1

5 Pacuer u BBIOOp mapameTpoB HCTOUYHUKOB W mpuemHHKOB | [1K-1.B.1
U3Iy4YeHus

6 biioyHO-MepapXuyecKuii MOAX0 K IPOCKTUPOBAHUIO I1K-2.3.1

7 PacnipocTpanenue na3epHoro u3nydeHus 4epe3 atmochepy I1K-2.3.1

8 DHEPreTUUYECKUN pacueT Ja3epHON CUCTEMBI IK-2.V¥.1

9 Bausinue ¢poHOBOM OJCBETKH Ha pabOTy JIa3epHBIX CUCTEM IIK-2.Y.1

10 BrusiHue akTHBHBIX M MACCUBHBIX MTOMEX Ha padoTty nasepubix | [TK-2.VY.2
CUCTEM U OCHOBHBIE CITIOCOOBI OOPHOBI C MOMEXaMH

11 OcoOenHocTy rabapuTHOro pacyera npueMHbIX ontuueckux | [1K-2.Y.2
cucteM OOI1

12 Pacuer wu BwIOOp amHamumueckux mapamerpoB OOJII: | [1K-2.B.1
CpaBHUTEIbHASI OIICHKA U BBIOOP BHJA MOAYJISLIUU

13 Br160op mapamMeTpoB MOTYJISIITUN ONITUYECKOTO M3TYUEHUS I1K-2.B.1

14 OnTHKO-MEXaHMYECKHE CKAHUPYIOIINUE YCTPOMCTBA [1K-3.3.1

15 OnTHKO-21EKTPUYECKUE CKAHUPYIOIUE YCTPONCTBA I1K-3.3.1

16 Br160op reHepaTopa Ja3epHOro U3IyUYCHHUS [IK-3.V.1

17 Br100op npuemMHHKa Ja3epHOT0 U3IYYEeHUs IIK-3.V.1

18 CornacoBanue TeHepaTopa M  NPHEMHHMKA  JA3EPHOTO [IK-3.Y.2
M3IYYCHHUS C ONTHYECKON CHCTEMOM M 3JIEKTPOHHBIM TPAKTOM

19 Pacuer u BBIOOp muHamMuueckux mapamerpoB OOJIIl: Beibop | [1K-3.VY.2
pabouux 4acToT MOIYJISIIUH

20 [IpoxoxaeHue na3epHOro U3JIy4eHus pa3andHbIX 1juH BoJH B | [IK-3.Y.3
aTMocdepe, BOIHO cpelie, KOCMUYECKOM MPOCTPAHCTBE
CpaBHUTEIIBHBIE XapaKTEPUCTUKHA METO0B IipuemMa nasepHoro | [1K-3.Y.3

21 W3JIy4EeHUs — IIPSAMOTO (boTOIETEKTHPOBAHNUS "
(dhoTocMmenIeHus

22 Krnaccudukanus u o0miye xapakTepUCTHKH JIa3epOB [1K-3.B.1
XapakTtepucTuku  Hambosiee  pacrpocTpaHeHHbIx — Tunos | [1K-3.B.1

23 TBEPAOTEBHBIX JIA3€pOB: Jla3ep Ha pyOWHE, CTEKIEe C
HEOJIMMOM, aJTIOMOUTIPHEBOM IPaHATE C HEOAMMOM

24 Jlazepsl Ha MOTYNIPOBOJHUKAX U UX OCOOEHHOCTHU [1K-3.B.2

25 Oco0eHHOCTH YCTPOICTBA Tra30BBIX JIA3€POB [1K-3.B.2

26 OO6mrast  xapakTepucTuka W ocoOeHHOoCcTH kuakocTHbIX | [1K-3.B.2




| masepos |

Bomnpocsr (3amaun) ans 3adera / qudd. 3adera npeacTaBiaeHsl B Tadauie 16.
Tabnuna 16 — Bonpocs! (3agaun) amns 3adera / qudd. 3auera

Kon

Ne i/t Ilepeuens Bonpocos (3amau) mig 3auera / qnudd. 3auera
p p (saza4) 1 Anda WHJIUKaTopa

Y4eOHBIM MJIaHOM HE PEYyCMOTPEHO

[lepeuenr TeM nans KypcOBOTO TMPOESKTUPOBAHUS/BBIIONHEHUSI KYpCOBOH pabOTHI
npeJICTaBICHBI B Tabmwmie 17.
Ta6mmma 17 — [lepedyeHs TeM 111 KypCOBOTO MPOSKTHPOBAHMSI/BBITIOJHEHUS KyPCOBOH pabOTHI

Ne /i1 [TpuMepHBIii IepedeHb TeM JUIs BBIITOJIHEHHS KypCOBOW pabOTHI /
B BBITNIOJIHEHMSI KYPCOBOIO TPOEKTa

1 JlazepHblil U3MEPHUTENH PATHAIBHON CKOPOCTH

A3pO3OHBHLII>’I Juaap, HpeI[HEBHa‘IeHHLIf/i IJIsL OIIPEACITICHUSA
MECTOIIOJIOKCHHUS U CICIKCHHS 3a DBOJIOMEH €CTCCTBCHHBIX B
HCKYCCTBCHHBIX a3PO30JIbHBIX O6paSOBaHHﬁ B aTMOC(l)epC, a TaK)KC OLICHKH
XAapPaKTCPHBIX pasMCPOB YaCTHIL

[Tonsapr3auOHHBI MHOTOBOJIHOBBIN JTUJAP, IPEAHA3HAYEHHBIN JJIs1
rccaeaoBaHus GU3NUECKON CTPYKTYPBI a9PO30JbHBIX 00pa3oBaHUM

Jlunap nuddepenmmansaoro nornomenus (DIAL), npegHazHaueHHBIH 1S
W3MEPEHHS KOHIISHTPAIMH ra30B B aTMocdepe

VYTIJIEKUCIOTHBIN TeTepOAVHHBIN TUAAD, IPEAHA3HAYEHHBIN IS
OIIpeZCIICHUs] CKOPOCTH U HAIIPABJICHUS BETPA, a TAKXKE Ul U3MEPEHUS
KOHLICHTPALUX BBICOKOMOJICKYJIIPHBIX 3arPA3HAIOIINX IPUMECEN

9]

.Ha3epHLII>i AAIBHOMCP CUCTEMbI KOHTPOJIA CTAPTA PAKECTOHOCUTCIIA

JlazepHas atmMmoc¢epHast cucTeMa nepeiayn HHQOpMaLuu

Jla3epHblil TPEXOCHBIA TMPOCKOII

JIOTIIEpOBCKHM U3MEPHUTENH CKOPOCTH TPAHCIIOPTHBIX CPEACTB Ha
MOJIYTIPOBOIHUKOBOM JIazepe

O |0 I |

10 JlazepHbIil TaTYMK BBICOTHI 00JIAKOB

Bompocel 111 poBeneHHMsT TPOMEXYTOYHOM aTTecTalliki B BUJE TECTUPOBAHUS
npecTaBIeHBI B Tabmwuie 18.

Tabnuua 18 — IIpumepHbIii epedeHb BOIPOCOB ISl TECTOB

Kon

Ne /it [IpuMepHBIil mepeyeHb BOIIPOCOB ISl TECTOB
HMHJIUKATOpa

He npenycmoTpeHo

[lepeyeHb TeM KOHTPOJBHBIX PAOOT MO JAMCHHUIUIMHE OOYYAIONIMXCS 3a04HON (HOPMBI
00yueHwus1, mpeicTaBlIeHbl B Tabnuie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

Ne /i [lepeyeHb KOHTPOIBHBIX PabOT

He npenycmoTpeHo

10.4. Metonuyeckue  MaTepuaibl,  ONPEACNAIOIIME  IMPOLEAYpbl  OLIEHHWBAHUS
MH/IMKAaTOPOB, XapaKTepU3YIOMIMX HSTanbl (OpMUPOBAHMS KOMIIETEHLHMH, COIEpXKaTcsi B
JOKAJIbHBIX HOpMaTuUBHBIX akTax ['YAII, pernmamMeHTHpyOIMX MOPAJOK W HPOLEAYPY
IPOBE/ICHUS TEKYIIEro KOHTPOJIsI yCIIEBAEMOCTH U IPOMEKYTOUHOW aTTeCTallui 00ydaromuxcs
I'VAIL




11. Meronuueckue ykazaHus sl OOyJarOIIUXCsI IO OCBOCHUIO JUCITUTITMHBI

11.1. Meronuyeckue ykKa3aHus M OOy4yaroOUMXCSd IO OCBOEHHUIO JIEKIIMOHHOIO
MaTepHuaa.

OcHOBHOE Ha3HAY€HUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOWHOE, CUCTEMHOE,
riyOoOKoe M SCHOE M3JI0KeHHe ydyeOHoro Martepuana. Ha3zHaueHue COBpeMEHHOW JEKIMH B
paMKax IUCUUIUIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MH(POPMAIMIO MO TEME, & B OCBOCHHUHU
(GyHIAMEHTAJIbHBIX NpOOJeM JUCHMIUIMHBI, METOJOB HAy4yHOro IIO3HaHMS, HOBEHMIIMX
JTOCTH)KCHUM HaydHOM MbICiH. B ydeOHOM mpoliecce JICKIMs BBITOJHAET METOAO0IOTUYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIeKIus pacKpbIBaeT MOHITUHHBIN amnmapar
KOHKpPETHON oO0jacTu 3HaHMs, €€ MpoOJeMbl, JaeT LEIbHOE MPEJICTaBICHUE O IUCLUIUIMHE,
MOKa3bIBAET B3aUMOCBS3b C APYTUMU AUCLUAIIIIMHAMM.

[Inanupyemble pe3yabTaThl IPU OCBOCHUHU 00YYalOIIMMUCS JIEKIIMOHHOTO MaTepHaa;

— TIOJYyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aMMOCBA3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX OIPEAEIISIECTCS LEJIEBOW YCTAHOBKOM K KaXK10M KOHKPETHOHU TEME;

— TOJYy4Y€HHUE OIbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEMNOJIaBATENIEM;

— pasBuTHE TPOPECCHOHATBHO-IEIOBBIX  KAayecTB, JIIOOBH K TpeAMETy |
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIIIIJICHUS.

— MOsIBJIEHUE HEOOXOMMOr0 MHTEpeca, He0OOXOAUMOTO Ul CAaMOCTOSATEIbHON padoThI;

— TIOJy4Y€HUE 3HAHUNH O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKH U TEXHUKU U O
IIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne Tofbl;

— HayuduThCsl METOJIUYECKH oOpadaThiBaThb MaTepuay (BBIACNATh TJIaBHBIC MBICIU M
IIOJIOKEHUS, IPUXOAWTH K KOHKPETHBIM BBIBOJAM, I[OBTOPATh HUX B  Pa3jIM4YHBIX
bopMyIIHpOBKax);

— MOJIy4€HHE TOYHOI'O IOHUMaHMs BCEX HEOOXOAUMBIX TEPMUHOB U IOHATHI.

JIeKUMOHHBI MaTepua’d MOXKET CONPOBOXKAATHCS JIEMOHCTpalMEd ClIalIoB U
UCTIOJIE30BAaHUEM DPAa3aTOYHOTO MaTepuasia IPH TPOBEACHUM KOPOTKHX TUCKYCCHH 00
0COOEHHOCTSIX IPUMEHEHHS OTJENIbHBIX TEMATHK 110 TUCLMITIIMHE.

CrpyKTypa npeaocraBieHusl JEKIIMOHHOIO MaTepuaa:

1.1 Meroapl noncka ONTUMAJIBHBIX PEIIEHUN B MPOEKTUPOBAHUU JIA3EPHBIX CUCTEM H
METO/Ibl UX ONTUMHU3ALNY;

1.2 ®yHKUMOHAJIBHBIE 3aBUCUMOCTH CTOMMOCTH M MaccChl y3JI0B CUCTEMBI OT OCHOBHBIX
apaMeTpos;

2.1 IIpoxoxaeHue J1a3epHOro U3Iy4YEHHUs Pa3IUYHBIX JJIUH BOJH B atMocdepe, BOAHOI
cpelie, KOCMUYECKOM MPOCTPAHCTBE;

2.2 BnusHMe Ha pacHpOCTPAHEHUE JIA3€PHOIO M3IYYEHHUS adpo30J€l M JBIMOBBIX
COCTaBOB;

3.1 DHepreTuyeckue pacyeThbl JIA3EPHBIX CUCTEM: LIEJIb M INOPAIOK HEPreTUYECKOrO
pacuera;

3.2 OcobGeHHOCTH TrabapuTHOTO pacyeTa MPUEMHBIX ONITHYECKUX CUCTEM;

3.3 Pacuer 1 BEIOOp AMHAMUYECKUX MTAPAMETPOB JIA3EPHBIX CHCTEM;

4.1 HWCTOYHMK J1a36pHOTO M3IY4YEHUsS, OJIEMEHTBl €ro KpEIUICHUS, HCTUPOBKH,
aMOPTHU3aLIUH, OXJIAXKACHHUS,

4.2 KOHCTPYKLUMH ONTHYECKUX Y3JIOB: OOBEKTUBBI, KOHAEHCOPHI, OJECHIBI, Y3IbI
OTpakaTEJbHBIX AJIEMEHTOB, OCIA0UTENM ONTHYECKOIO H3JIyYEHHUs, BOJIOKOHHO-ONTHYECKUE
3JIEMEHTHI;

4.3 OnTUKO-MEXaHUYECKHE, IIEKTPOMEXAHUYECKUE, MbE303JEKTPUUECKUE U OINTHUKO-
JNEKTPUYECKUE CKAHUPYIOLUE YCTPONCTBA.

5.1 Be1bop napamMeTpoB MOIYJIAIMHA ONTHYECKOTO U3ITYUCHHUS;

5.2 Bb160op reHepaTopoB Ja3epHOro U3Iy4eHUs U (POTONPUEMHBIX YCTPOUCTB.




11.2. MeTtonudeckue yKazaHds Il OOYYAIOMIMXCS IO TMPOXOXKICHHUIO MPAKTUYCCKHIX
3aHATHI

[IpakTHdeckoe 3aHSATUE SBISICTCS OJHOW M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTO
mpolecca, 3aKI0Yaronasicsl B BHIOTHEHUN 00yYalOIIMMUCS MO/ PyKOBOJICTBOM IIPETOAaBaTeNs
KOMILJIEKCa Y4YEOHBIX 3aJaHUi C LEJTbI0 YCBOCHUS HAYYHO-TEOPETHYECKUX OCHOB YUEOHOMU
JUCIUIUIMHBL, TPUOOPETEHUS] YMEHUN U HaBBIKOB, OTIBITA TBOPUECKOH JESITETLHOCTH.

[enpro mMpakTHUECKOTO 3aHATHUS JJIsI 00YUYaIOIIEroCs SIBISIETCS PUBUTHE O00YUYarOIIMMCS
YMEHUI U HAaBBIKOB NMPAKTHYECKOM IEATEITbHOCTH MO U3y4aeMOM AUCIUIUIMHE.

[Tnanupyembie pe3yabTaThl IPH OCBOCHUH 00YUYaIOIIMMCS IPAKTUYECKUX 3aHSITHI:

— 3aKperuieHue, yriayOjeHue, pacHIMpeHHe W JeTalu3alus 3HAHWM TPH PEIICHUH
KOHKPETHBIX 33714,

— pa3BUTHE TIO3HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJAQJCHUE HOBBIMH METOJAMH W METOIAMKAMH HM3Y4YCHHUS KOHKPETHOM Y4YeOHOM
JMCIMIIMHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTHUYECKOTO OCMBICICHHS TIOJTYYEHHBIX 3HAHWM ISt
BBITTOJTHCHHUS 3aIaHUM;

— o0ecrniedyeHre palMOHAIBLHOTO COYETaHUsl KOJJIEKTUBHON U MHAMBHUAYAIbHON (Qopm
o0ydeHusl.

TpeGoBanust K MPOBEACHUIO NPAKTUYECCKUX 3aHIATUN

Ilo xapakTepy BBINOJHAEMBIX OOYyYarOIUMCS 3aJaHUHA 1O NPAKTUYECKUM 3aHATHAM
MIOAPA3ACIIAIOTCS Ha!

— O3HAKOMMTEJIbHBIC, IIPOBOJMMBIE C LENbI 3AKPEIVICHWS M KOHKPETU3ALMH H3y4YEHHOIO
TEOPETUYECKOr0 MaTepHala;

— aHaJIMTUYECKHE, CTaBAIIME CBOEH LEJIbIO IOJMyuyeHHE HOBOM HHGpOpMAIMM Ha OCHOBE
(dbopMaIi30BaHHBIX METO/IOB;

— TBOpPYECKHE, CBSI3aHHbIE C IIOJY4YEHHEM HOBOH HH(POpPMALUU IYTEM CaMOCTOSATEIBHO
BbIOPAHHBIX MOIXO0JI0OB K PELICHUIO 3a1ay.

@opMBI OpraHW3allid INPAKTUYECKUX 3aHATHM ONPENEISAIOTCS B COOTBETCTBHM CO
cnenu(uIeckuMU OCOOEHHOCTSAMHM Yy4E€OHOM NUCLMIUIMHBI M LensMu oOydyeHus. OHM MOTyT
IIPOBOJIUTHCS:

— B UHTEpPaKTUBHOM (opme (pelieHre CUTyallMOHHBIX 3a/ad, 3aHATHS IO MOJIEIUPOBAHMIO
peanbHBIX YCIIOBUM, AEIIOBBIE WIPBI, UITPOBOE MPOCKTUPOBAHUE, UMUTALUOHHBIC 3aHSITHS,
BBIE3/IHBIE 3aHATUS B OpraHu3aluM (MIpeInpusaTHs), JeoBas yuyeOHas WUrpa, posieBas Wrpa,
IICUXOJIOTMUECKUN TPEHUHT, KeHC, MO3TOBOH IITYpM, IPYNIIOBBIE JUCKYCCHH);

— B HE MHTEPAKTHUBHOH (opMe (BBINOIHEHHE YIPAKHEHUH, peIlICHHE TUITOBBIX 33/1a4, peIlieHUEe
CUTYallMOHHBIX 3aJ]a4 U JPYyToe).

Metoauka MpOBEACHUS MPAKTUYECKOTO 3aHATHS MOXKET OBbITh Pa3lIU4YHOM, MPH 3TOM
BA)XXHO JIOCTH)KEHHUE O0LIEeH ey AUCHUIUINHBL.

11.3. MeTtonuueckne yKazaHUs I OOYYalOIMUXCA TIO TPOXOXKIECHHUIO KypPCOBOTO
POEKTHPOBAHUS/BBINIOJIHEHUS KYPCOBOM pabOTHI.

KypcoBoii mpoekT/ pabota mpoBOIUTCA € LIENbI0 (OPMHUPOBAHUS y 00YUAIOIIUXCS OMBITA
KOMIUIEKCHOTO PEIICHNsI KOHKPETHBIX 337a4 MPOoeCcCHOHATBHOM eI TeIbHOCTH.
KypcoBoii mpoext/ paboTa mo3BOJIsIET 00yUarOmIEeMyCs:

CTpyKTypa MOsSCHUTEILHOHN 3aUCKU KyPCOBOTO MPOEKTa/ paOOThI

[IpoeKT BBIMOTHSAETCS B COOTBETCTBMU ¢ TexHMueckuMm 3amanweMm (T3). T3 Ha
MIPOEKTUPOBAHUE COCTABIIACTCS PYKOBOAUTEIEM KYypPCOBOI'O MPOEKTA U IOHKHO BKIHOYATh!

- Ha3HAY€HHE U BO3MOXKHYIO 00JIaCTh IPUMEHEHHUS TPOEKTUPYEMOTO prubopa;




- OCHOBHbBIE TEXHUYECKHUE JIaHHBIE TPOEKTUPYEMOI0 IpUOOpa;

- YCIIOBHUSA 3KCILTyaTalluu;

- cocTtaB rpaduuecKoil U pacCueTHON YacTeil MPOEKTa;

- TepevyeHb JUTEpaTypbl, HEOOXOAUMON AJs MPEABAPUTEIBHOTO M3YYCHHSI BOIPOCOB
00OCHOBaHHsI BBIOOpAa CXEMBI, pacueTa W KOHCTPYHUPOBAHUSA MPOEKTHUPYEMOTO
npudopa.

TpeGoBanust k 0HOpMIIEHUIO TOSICHUTEIbHON 3alMCKH KYPCOBOTO MPOEKTa/ paboThl

Obsi3amenvHo 015 3anoIHeHUs npenodasamenem

KypcoBoii mpoekT A0mKeH BKIIIoYaTh TpaduIecKyro 4acTh U PaCYETHYIO MOSICHUTEIbHYIO
3amucky. B cocraB rpaduueckoit 9acT Kak 00si3aTeIbHBIE BXOAT CISIYIOIINE MaTEPHaIbL:

- (yHKIMOHAIbHAS CXEMa;

OTITUYECKAsl WII ONITUKO-KMHEMAaTHYEeCKas CXeMa;

- cOOpOYHBIE YEPTEKU MPOEKTUPYEMOTO YCTPOHCTBA;

- paboume YepTeKU JCTATICH.

PacueTHO-nIOSICHUTEIbHAS 3AMTHCKA BKIIIOYAECT:

- TUTYJIbHBIN JIUCT;

- 33JlaHH€ Ha KypCOBOE MPOCKTUPOBAHHE;

- COIepKaHWHE;

- BBOJHYIO 4acThb;

- OmMCaHWe NMPHUHIUIA IEHCTBUS IPUO0Pa;

- OIKCaHHUE ONTHYECKOU U JIp. CXeM Mpuodopa;

- OmMCcaHWe KOHCTPYKIMU PUO0pa;

- pacyeTHyIO 4acTh;

- CITMCOK MCTOJbh30BAHHBIX HCTOYHUKOB;

MPUIIOKEHUS (B TOM YHCIIE CIeU(PHUKAIIIO

11.4. Meronuueckue yka3aHus A1 0OYYaIOUIUXCS 10 MPOXOKIACHUIO CAMOCTOSITEILHON
paboThl

B Xoze BBINOJIHEHUSI CaMOCTOSITEIbHON PabOThl, 0OYYarOMIUIiCS BBIMOIHAET PaboTy MO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IMpEnojaBaTelisi, HO 0e3 ero HernocpeiCTBEHHOIO
YYaCTHSL.

Jnst oOygaromuxcsi 1Mo 3a04HOM ¢dopme oOydeHHs, CaMOCTOsITeNIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporiecce BBIMOTHEHUS CaMOCTOATENIBLHON paboThl, Yy oOydaromerocss GopMHpPYyETCs
esiecoobpasHoe IMIaHUPOBaHUE pabodero BpeMeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHHUS
U HaBBIKM B YCBOGHHU M CHCTEMAaTH3allUM NMPUOOpETaeMbIX 3HAHUM, oOecreuynBaeT BBICOKUMN
YPOBEHb YCHEBAa€MOCTH B NeEpuoJ OOydeHHUs, IOMOTaeT IOJYYUTh HABBIKM IOBBIIICHHS
podeCCHOHATBHOTO YPOBHSI.

MetoauyeckUMH ~ MaTepuallaMd,  HAalpaBISIOMIMMU  CaMOCTOSTENIbHYIO  paboTy
00yJaIONUXCSASBIISIOTCS:

—  y4eOHO-METOIMYECKH MaTepHal Mo AUCIHUILTHUHE;

— METOJIMYECKHE YKa3aHUS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydaromuxcs
0 3209HOU (hopme 0OyICHHUS).

11.5. Meronuyeckue ykasaHusl [ OOy4yaroUMXcs IO MPOXOXKICHUIO TEKYILEro
KOHTPOJIsl yCIIEBAEMOCTH.

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMAaTPUBAECT KOHTPOJIb KadyeCTBAa 3HAHUMU
00y4aromuxcsi, OCYIIECTBISIEMOrO B TEUEHUE CEMECTpa C IENbI0 OIEHUBAHUS XOJa OCBOCHUS
JTUCIUIUIAHBI.

Cucrema OLICHOK IO IPOXOKJAEHUIO TEKYIIEr0 KOHTPOJISl YCIEBAEMOCTH OCYIIIECTBIISIETCS
B COOTBeTCTBUM ¢ TpeOoBaHussMU IlonoxeHuit «O TekyleM KOHTpOJE YCIEBAEMOCTH U
MPOMEXKYTOUHOM artecTanmu CcTyaeHTOoB [ YAII, oOyuwarommxcs MO MporpaMMbl BBICIIETO



obpazoBanusi» u «O MOIYJIBbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4ueOHOW paboThl
ctyneHToB B 'Y AIDy.

11.6. Meronuyeckue yka3aHus Ui 0OydaroIIUXCsl MO MPOXOXKICHUIO MPOMEKYTOUHOU
aTTeCTalHH.

[IpomexxyTounass ~ arrectanmusi  OOydalOmIMXCSl ~ NpPEIyCMaTpUBAeT  OLICHUBAHHE
IPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJIbTaTOB 00ydeHus mo aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (opMa OLEHKM 3HaHWH, MOJY4YEHHbIX OOydarolmMMcs B IpoLecce
U3y4YeHUs] BCeW MUCLHUIUIMHBI WIM €€ YaCTH, HaBBIKOB CaMOCTOATENBbHOM paboThl, CIOCOOHOCTH
OPUMEHATh HMX JJIS PEHICHUS NMPAaKTUYECKHX 3ahad. DK3aMeH, KaK MNpaBWIIO, TMPOBOAMTCS B
HEepuoJl SK3aMEHAI[MOHHOM CEeCCMM M 3aBEpIlaeTCs aTTeCTAllMOHHON OLIEHKOH «OTJIMYHOY,
«XOPOILIO», «YJOBIETBOPUTEIBHO», «HEYIOBIETBOPUTEIHHOY.

CuctemMa OLICHOK NpH IMPOBEACHUU IMPOMEXYTOUHOH aTTeCTalMM OCYILIECTBISETCA B
COOTBETCTBUH C TpeboBaHmsiMu [lomoskeHuit «O TeKymeM KOHTPOJE YCHEBAEMOCTH U
IPOMEXYTOUHOW arrectauuu cTyaeHToB ['YAII, oOyuarommuxcss MO NporpaMMbl BBICIIETO
obpazoBanusi» u «O MOIYJIBbHO-PEUTHHTOBOM CHCTEME OIICHKM KadecTBa Y4ueOHOW paboThl
ctyneHToB B 'Y AIDy.

Takum o00pa3om, WTOroBasi OIIEHKAa 3HAHMM OOYyYaromerocss IO JUCIUILIIUHE,
CKJIaJIbIBAETCS U3 OLICHOK, MOJTy4YE€HHBIX

- 3a MOCEMIAeMOCTb JICKIIMOHHBIX U Ta00paTOPHBIX 3aHSATHIA;

- B XOJIe BBINOJHEHMsI BCEX IMPEIyCMOTPEHHBIX HacTosAlled pabodel mporpammon
71a00paTOPHBIX PadOT U UX YCHEIIHYIO 3aLUTY;

- B XO/I€ BBIIIOJHEHUSI CAMOCTOATENbHOM paboTh! (epevyeHb TeM NpuBeAeH B Tabnuue 21
HacToslIel paboueil mporpamMmmsl);

- IpU TPOMEKYTOUYHOM TECTUPOBAHMMU (TIPOBOAUTCS B CEpeAMHE CeMecTpa Mo
MaTepHuajiaM JIeKIIMOHHOTO Kypca, MEepedyeHb BOIMPOCOB MpHBEAeH B Tabnmme 19 HacTosmen
paboueii mporpaMmel);

- TpU UTOTOBOM TECTUPOBAaHUH (TPOBOJUTCS TIOCIE O3HAKOMIICHHUS C JIEKIIMOHHBIM
KypcoM Ha 3a4€THOW HeJele, NepevyeHb BOIPOCOB MpuBeaeH B Tabnuue 19 Hactosmei paboueit
IPOrpaMMBl);

- Ha BK3aMEHe.

OueHku BBICTaBIAIOTCA MO S5-OanmbHOW mikane (cMm. Tabm. 15). Hroromas oueHka,
(dopmupyoLIascs HA OCHOBE yKa3aHHBIX CPE/ICTB KOHTPOJIS 32 yCIIEBAEMOCTBIO, BBICTABIISETCS
TaKXe Mo 5-0abHOM MIKae.



Jluct BHeceHus: U3MEHEHUH B pabouyo MporpamMmy JTUCIUILIAHBL
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