MKMHHCTEPCTBO HAVKH U BBICILIEI'O OBPA30BAHHS POCCUMCKOM
GEJJEPALIMH
(enepanpHoe rocyrapcTBeHHOE aBTOHOMHOE 06Pa30BATENBHOE YUPEKACHUE BHICIIERO
o6pasoBaHus
"CAHKT-IIETEPBYPI'CKUI 'OCY JAPCTBEHHBIH VHUBEPCUTET
ABPOKOCMHYECKOI'O ITPUBOPOCTPOEHMA"

Kadenpa Ne 14

VTBEPXJIAIO

PykoBoauTens 06pa3oBaTensHOM MporpamMmel

JIOLL,K.T.H.

Jlucr cornacoBanus paGoyeii NpoFpaMMBbI JHCIIUILIUHE!

I[Mporpammy cocrasu (a)

K.T.H.,JIOLI. B.JI. Onenes

(HOJKHOCT, yH. CTeneHb, 38aHue) /&\noyféh nara) (vHnumans, pamims)

IIporpamma ono6pena Ha 3acenanuu kadeapst Ne 14

«19» despansa 2025 r, npotokosn Ne 6

(B0JDKHOCT, Y4, CTeNCHB, 38aHHE)

A.B. IllaxomMupos

(urnmansl, pamumus)

Lty oore—

3apenyromuii kadeapoit Ne 14 /

K.T.H.,JIOLL. -y > B.JL. Onexes
(yu. crenenb, 3Banue) =4 y :@b, nara) (uHHUManb!, pamuus)

3amecTuTens qupekTopa uHcTUTyTa Nel 1o Metoaiueckoii pabote
7,

JIOLL,K.T.H. N i B.E. Tapatyn

(noxmucs)

«19» deBpans 2025 r

PABOYASI TTPOTPAMMA TUCLIUTTJIMHEI

«EOpTOBO€ PanuOdJIEKTPOHHOE o6opy)103aﬂue»
(HanMeHOBaHHE AHCLIHILTHHBI)

Kopa HanpaBnieHus MoAroToBku/ 09.05.01
creuManbLHOCTH

HaumeHoBau#e HanpasJICHUA HpPlMCHeHHe M JKCIUTyaTaluusa aBTOMaTU3HPOBAHHBIX CHCTEM

HOArOTOBKH/ CIIELUANBHOCTH CMIELIMANBHOTO Ha3HAYCHUS
Maremaruyeckoe, mporpaMMHoOe U HHMOPMAIMOHHOE
HaumeHoBaHue .
obecreyeHye BEIYUCIUTENBHON TEXHUKU H
HAarpaBJICHHOCTH
4BTOMAaTH3MPOBAHHBIX CHCTEM

dopma 06yueHus OuHas

I'ox npuema 2025

Canxr-Ilerep6ypr— 2025

(ROMKHOCTS, Y. CTeneHb, 3BaHUE) \ “(flonmics, nara) (MHHUHANBL, QaMuus)



AnHHOTAIUSA

Jucunnnnua  «boproBoe  paguoanekTpoHHOe — 00OpYZOBaHHME»  BXOAUT B

o0pa30oBaTelbHYl0 I[POrpaMMy BBICIIEr0 OOpa3oBaHUs — MPOrpaMMy CHELUAIUTeTa 110
HampapineHnto moaroroBku/ cnenmanbHocTH 09.05.01  «IlpuMeHeHuMe W 3KCIUTyaTanus
aBTOMATU3UPOBAHHBIX CHCTEM CIELMATBHOTO Ha3HAYCHHS) HAaIPaBJIEHHOCTH

«Maremarnueckoe, IporpaMMHOE ¥ HH(POPMAIIMOHHOE 00ECIIEYCHNE BHIYUCIUTEIILHON TEXHUKH
¥ aBTOMATHU3UPOBAHHBIX cuctemy. Jluciuruinaa peanusyercs kadeapoit «Neldy.

JuciunHa HanesleHa Ha ()OPMUPOBAHKE Y BBITYCKHUKA CJICITYFOLIMX KOMIICTCHIINI:

TIK-6 «CrnocobeH BBIMONHSTH pabOThI MO CO3/IaHHI0, MOTU(PUKALIMNA ¥ COMPOBOXKIACHHIO
60opToBOro 000PYIOBaHKS M KOMIUIEKTYIOIKX H3aenuit u BP0 B coctase JIA»

ConepxaHue JUCHUIUIMHBI OXBATBIBAET KpPYr BOIPOCOB, CBA3aHHBIX C H3YYECHHEM
OOPTOBBIX PaAMOAICKTPOHHBIX CHUCTEM JIETaTENIbHBIX alapaToB. B mporecce MpoXosKaeHUs
Kypca CTYACHTHI Ha JICKI[HOHHBIX 3aHITHSIX M3Yy4YarOT TEOPETUYECKHE OCHOBBI JUCLMILIMHBL Ha
J1a00paTOPHBIX M IMPAKTHYECKUX 3aHATHUAX CTYAEHTHl M3y4aroT METOJbl AKCIIEPUMEHTAIBHOTO
ompezneneHus wWin pacuera xapakTepuctuk PTC, mnpakTHuecKku ONpenesnsioT OTAeNbHbIE
Ka4eCTBCHHBIC I10KA3aTeNM YCTPOMCTB paJMOHABHIALMOHHBIX CHCTEM M WX BIHMSHHE Ha
MOKa3aTeIM HABUTALMOHHBIX KOMIUIEKCOB B IIEJIOM, HPHOOPETAIOT HAaBBIKM 00pabOTKH
Pe3yJbTaToOB IKCIIEPUMEHTAIBHBIX UCCIICJOBAHUI (B TOM YHUCIe ¢ moMolbio IBM).

IIpenogaBanue AMCHMIUIMHBI IpeIycMaTpuUBacT cleayromue (GopMbl opraHu3aluu
y4eOHOTO0 MpoLecca: JISKIHMH, Tab0paTOpHbIC PadOThI, CAMOCTOSATEIbHASI Pa00Ta 00YYAIOIIETOCs.

IIporpamMmoli JUCUMIUIMHBI TPEAYCMOTPEHBI CIECAYIOLIME BHIbI KOHTPOJS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXYTOUHas arTectanus B popme auddepeHIIpoBaHHOTO 3a4eTa.

OO0mrasi TPyZI0EMKOCTh OCBOCHUSI AMCIMIUIMHBI COCTABISIET 3 3a4eTHBIX equHUIbI, 108
4acoB.

S13bIK 00y4EHHS IO TUCIUIUINHE PYCCKUH »

1. IlepedyeHb MIaHUPYEMBIX PE3yIbTATOB O0YUECHUS 110 AUCIUIUINHE

1.1. llenu npemomaBaHus TUCIIMIUTHHBI

Lenpto mpenogaBaHus JUCHUIUIMHBI SIBISIETCS. OCBOCHHE CTYJCHTAMHU OCHOB pabOThI
palMOHABUTAIIOHHBIX CHCTEM U KOMIUICKCOB YIIPABJICHHs JICTATEIbHBIMH almapaTaMi,
03HAKOMJICHHE CTYACHTOB C aKTyaJbHBIMH MPOOJEMaMH pa3BUTHS H3YYaeMbIX CHCTEM,
HalpaBJCHUSMU HX COBEPLICHCTBOBAHUS B TMEPCIEKTUBE B YCIOBHSAX IIPEEMCTBEHHOCTH
U3JIOKEHUsT JUCHUIUIMH B JIOTWKE [OCTPOSHHs Yy4eOHOro I[UlaHa JUCHUIUIMH JIaHHOTO
HaIpaBJICHU/CIICIIMAIBHOCTH, a TAKXKE MPEJOCTABICHUS CTYICHTaM BO3MOXKHOCTH Pa3BUTHUS U
JIEMOHCTpAIMY HAaBBIKOB B IIPEIMETHOM 00JIaCTH M3y4yaeMOW TNCIUILIIHBI

1.2. JucumriuinHa BXOJMT B  COCTaB  4acTH, (OPMHUPYEMOil  y4aCTHHKAMH
00pa3oBaTeNbHBIX OTHOLICHUH, 00pa30BaTENbHON MPOrpaMMbl BEICIIEro oOpa3oBaHus (nanee —
OI1 BO).

1.3. TlepeueHb rIaHUPYEMBIX PE3yJILTATOB O0YUYCHUS 10 JUCLUHIUIMHE, COOTHECEHHBIX C
IUTaHUPYEeMBbIMU pe3ynbratamu ocBoenust OIT BO.

B pesynbraTe u3ydeHus AUCHMILIAHBI OOYYAOIIMIICS TOJDKEH 00JafaTh CIICIYOINME
KOMIIETCHIMSMH WM UX 4YacTsMU. KOMIETeHINN U MHIUKATOPBI UX OCTHKCHUS PUBEICHBI B
Tabsue 1.

Tabnuia 1 — [lepeueHb KOMIETEHIMI 1 HHIMKATOPOB UX JOCTHKCHUS

Konn
Kareropus (rpymnma) Kox 1 HanMeHOBaHNE HHIVKATOPA JOCTIDKCHUS
HAaUMEHOBAHHE
KOMITETEHITHH KOMIIETEHITHH
KOMIIETCHIIUN

[IK-6 Crioco6en
BBIMTOJHATH PabOTHI
10 CO3/IaHHUIO,
MoupuKauy 1
[podeccronansHbIe | COMPOBOKACHHIO

T1K-6.3.1 3HaTh cocTaB 6OPTOBOrO 0OOPYI0BAHNUS
1 MH(QOPMaIMOHHBIE CHCTEMBI JIA

TIK-6.Y.1 ymMeTs MIpOU3BOANTH aHAJIH3 U
CHCTEMAaTH3allUIO JaHHBIX 110 Pe3yJIbTaTaM
HCIBITAHHI, SKCIIEPUMEHTAIIBHBIX IPOBEPOK U

KOMIICTECHITHH 6OpTOBOTO N
P 0TpabOTKH KOMIUIEKTYIOIUX u3aenuid 1 BP0

000pyn0oBaHUs U - .
TIK-6.B.1 Bragets pa3paboTKol peKOMEeHIauii

KOMIUICKTYIOIINX

. o ontuMu3zauu bPO0O ¢ yueTom KOMIOHOBKY 1
m3niemi 1 P30 B CJIOBUH DKCIUTyaTaluu
cocrane JIA Y y

2.  MecTto auctumianHsl B cTpykType OI1
JlucrurmirHa MoXXeT 0a3UpoBaThCsl HA 3HAHUSX, PaHEe NMPUOOPETEHHBIX 00YYaIOMINMHCS
NPY U3YYCHUH CIEIYIOINX TUCIHMIUIHH!
— Marematuka
3HaHUs, NOJIyYEHHBIC NIPU W3YYCHHH MaTepHana JAHHON IUCLMIUIMHBI, MMEIOT Kak
CaMOCTOSTENIbHOE 3HAUCHUE, TAK U MOTYT HUCIIOJIb30BAThCS IIPH U3YYCHUH APYTUX AUCLUIUIUH.

3. OObeM u TPYAOEMKOCTb TUCLUTLITHHBI
JlanHble 00 o0meM o0beMe IUCLUILIMHBI, TPYJAOEMKOCTH OTIEIbHBIX BHJIOB Y4YEOHOM
paboThI MO TUCHHUILIHHE (M paclpe/ieieHIe 3TON TPYAOSMKOCTH [0 CEMECTPaM) MPEACTABICHBI B
Tadumie 2.

Tabnuia 2 — O6beM U TPYAOEMKOCTh JUCLHUIIIIMHBI

TpymoemkocTs Mo
Bun yueOHo# paboThl Bcero ceMecTpam
Ne7

1 2 3
Oowan mpyooemkocms OuCyUnIUHLL, 3/ 108 3/ 108
3E/ (4ac)
H3 Hux yacoe npakmu4eckoil n0020MmoeKu 17 17
Ayoumopnsie 3anamus, BCEro 4ac. 51 51




B TOM UHCIIE:
nexuuu (J1), (vac) 34 34
npakTuueckue/cemunapckue 3anstus (I13),
(uac)
naboparopusie padotsl (JIP), (uac) 17 17
KypcoBo#i npoekT (padora) (KII, KP), (dac)
9K3aMeH, (4ac)
Camocmoamenvnasn paboma, Bcero (uac) 57 57
Buo npomesicymounoin ammecmayuu: 3a4er,
madd. 3auer, sk3ameH (3auer, Hdudd. 3au, T, Judod. 3au.
I3, **) 3au.

o -
IIpumeuanue:  kaHguaaTCKuii FK3ame:

H

4. ConepxaHue TUCIUTLTHHB

4.1. PacnpeneneHue TpyI0€MKOCTH AUCUUILIMHEL 10 pa3/iesiaM U BUIaM 3aHATHH.
Paznensl, TeMBI AUCIUIUIMHEI U UX TPYJOEMKOCTb IIPUBEACHBI B Tabnuie 3.

Tabauua 3 — Paszesnbl, TeMbl JUCUUIUIMHBL, UX TPYA0€MKOCTh

JIA: Cuucnenue nytu. HaBuramust mo reopu3u4ecKkuM IMOJSM
3emum. Ilosunmonnsii  Mmeron. IloBepxHOocTM ¥ NHMHHHM
monoxenus. Mecromonoxerne JIA.  Knaccudukanums —u
ocobenHoctn nosuuuonHsix PHC. TounocTs ompeneneHust
JVHUHI T0J0XeHHUs. TOYHOCTh OIpENeNICHUsI MECTOIOJIOKECHUS
Ha IUIOCKOCTH W B MNpOCTpaHCTBe. | eomerpuueckuii Gaxrop.
Pa6oune 30oup1 PHC. JJanbHoCTh AeiicTBUs no3unnonubix PHC.
Binsiane ycioBmii pacipocTpaHeHHsT PaJIdOBOJH Ha TapameTphl
PHC.

Pasnernsl, TeMbl THCIAIUIAHBL Jexwn | T13(C3) | JIP ‘ KT ‘ CPC
(gac) (1ac) (gac) (1ac) (gac)
Cemectp 7

Paznen 1. 12 8 19
Paznen 2. 12 19
Paznen 3. 10 9 19
Hroro B cemectpe: 34 17 57
Hroro 34 0 17 0 57

2 Peruonaneapie  PHY u PHC. OcoGeHHOCTH MOCTpOCHUS
pernonansHbix  PHY u  PHC. Pagnocucremsl  OmuxHeil
HaBUTallUH. ABTOMaTHYECKHE paxuoneneHraTopsbI.
PaguoMasiuHble CHCTEMBI IMOCAAKH JIETATENBHBIX aMMapaToB.
Asronomusie PHY u PHC PanmumoBeicotomepst. [lomieposckue
W3MEpPUTENHN CKOPOCTH. O030pHO-CpaBHUTENbHbIC
KOppEJSILHOHHO-3KCTpeMalibHble cucTeMbl HaBuranuu (KOCH).
Cucrema HaBUralMy 110 peibedy U 10 KapTaM MECTHOCTH.

3 Cnytnukossle PHC. IToctpoenne u pabora cnytHukoBsix PHC

(CPHC). O61mue ocobennoctu riobansubix PHC. OcobennocTtu
noctpoerusi  crnytHukoBeix PHC  (CPHC). Ompenenenue
MECTOIONIOKEHHS. M CKOpocTH IoTpebutens. HaBuranuoHHBIH
curHan. Amnmapatypa norpebureneii CPHC. O6paborka
uHpopmanuu B annaparype norpeduteneit CPHC. Obo6uieHnas
CTPYyKTypHas cXxema anmaparypel norpeduteneii CPHC.
Juddepenunanpupiii pexxum CPHC. dakrtopsl, Bausolne Ha
toyHocTh CPHC. Pernonanshsie Bapuantsl CPHC.

HpaKTI/I‘IeCKaSI IIOArOTOBKAa  3aKJIIOYAa€TCsl B HCIIOCPECACTBCHHOM  BBIIOJIHCHUHN

00y4aroumMucs

ONPEACIICHHBIX

TPYZOBBIX  (YHKIMH,  CBsI3aHHBIX ¢  Oynayieit

HpO(bCCCPIOHaJ'IBHOﬁ JCATCIIBHOCTBIO.

4.2. CopeprxaHue pa3
Copeprkanue pas3zieioB

Ta6nuua 4 — Comeprkanue pas,

JICJIOB M TEM JIEKIIMOHHBIX 3aHSATHIA.
U TEM JICKIIMOHHbIX 3aHATHI MPUBEICHO B TaduLe 4.

JICJTIOB M TEM JICKIIMOHHOTO IMKJIA

4.3. Ilpaktmueckue (CEMUHAPCKUE) 3aHATHUSL
TeMbl NpaKTUYECKUX 3aHATHI M UX TPYAOEMKOCTh ITPUBEICHBI B TA0IHIIE 5.

Tabmuua 5 — [IpakTHueckue 3aHATUS U UX TPYJOEMKOCTh

Ne
/1

Tembl mpakTHIECKUX
3aHATUI

N3 Hux Ne

Dopmbl IpakTHUECKUX | TpPyIOeMKOCTh, |MPaKTUIECKOH |pa3aena
3aHATHH (gac) MOJATOTOBKH, | JUCLIUTI

(gac) JIUHBI

Howmep paznena

Ha3Banue u conepxanue pa3elioB U TeM JEKIIMOHHBIX 3aHATHA

YueOHbIM IIaHOM HE MPESYCMOTPEHO

1

OO0uye CBeACHHS O CHUCTEMax paJHOHABUTALMH JICTATEIbHBIX
anmapatoB. OCHOBHbBIC MOHATHS, OIpPENENCHHS, NPUHIMIBI
MOCTPOCHHS, (usnueckue OCHOBBI paJarOHaBUralliK
neratenpHbIX anmapatoB (JIA). PasHoBugHOCTH ©  KpaTtkas
XapaKTepUCTUKA 0OBEKTOB paJroHaBUraiuu: arMochepHbie JIA,
KOCMHYECKHE allaparbl, HA3eMHbIE TIOJBHKHBIC OOBEKTHI U JIp.
Hapurannonnsie mapamerpbl. Cucremsl koopauHaT. CBsi3b
HABUTALIMOHHBIX apameTpoB c nH(OPMALMOHHBIMU
napameTpaMu PaZMOCHIHAJIOB. TaKkTHKO-TEXHUYECKHE
MOKa3aTean paJnoHaBUTalMOHHBIX ycTpoictB (PHY) u cucrem
(PHC). Cucrembl pajinoiIoKalMOHHOTO BU3YAJIBHOTO KOHTPOJIS
HaBuranuu U OeszomacHoctu nosnera JIA. MereoHaBHraloOHHas
PJIC «I'po3s». Pexumbl paboTel. DyHKIHOHATIbHAs CXeMa.
Knaccudukanust u MIPUHIMIIBI JeUCTBHS CHCTEM

pagnonaBuranud JIA. MeToapl onpeeneHusi MECTONOI0KEHHUS

Bceero

4.4. JlaGopaTopHble 3aHATUSL
TeMmbl 1ab0paTOPHBIX 3aHATHI U UX TPYAOSMKOCTh IIPUBEICHBI B TA0IHIIE 6.

Tabauua 6 — JlabopaTopHble 3aHATUS U UX TPYJOEMKOCTb

U3 Hux No
e HaunmMeHoBaHue 1a00paTopHBIX padboT TpyRoeMKoCTs, | MPaKTHHECKOH | pasaeia
/o (uac) MOJrOTOBKH, | JAUCLHMI

(gac) JIVHBI
Cemectp 7
1 | PagmocucTemsl GiiKHEH HaBUT ALK 5 2
2 | O630p MPUHLKIIOB MOCTPOCHHUSI U CPAaBHEHHE 6 2
K3CH no reou3nyecKuM MoJIsIM 3eMJIH.




3 | ®dakropsl, cHmwkatomue TouHocts PHC. Ipuanmn 6 3
KOMIUICKCHPOBAHHS PAANOTEXHUYECKUX U
HepagHoTeXHUYECKUX u3MepuTenei. [Ipumepst
kommiekcuposanusi PHC

Bcero 17

4.5. KypcoBoe npoekTrpoBaHue/ BBIOIHEHHE KYPCOBOH pabOThI
V4eOHbIM MIIaHOM HE MPEYCMOTPEHO

4.6. CamocTosiTenbHas paboTa 00y4aroIXCst
Bujibl caMOCTOSITENILHON pabOThI U €€ TPYJ0eMKOCTb NPUBEICHBI B TadnuIe 7.

Tabnuua 7 — Bujisl caMocTOsITENbHON paboThl M €€ TPYJ0eMKOCTh

. Bcero, | Cemectp 7,
Bua camocrositenbHON paboThI
Jac yac
1 2 3
H3yuenne TeopeTH4ecKoro MaTepuania
25 25
muctmiuiaasel (TO)
Kypcosoe npoekruposanue (KII, KP)
PacuetHo-rpaduyeckue 3ananus (PI'3)
Bemmonnenue pedepara (P)
IMoaroroBka K TeKyIeMy KOHTPOIIIO 25 25
ycneBaemoctH (TKY)
Jomarmuee 3ananue (J13)
Kontponbablie pabotsl 3a04ankoB (KP3)
IloaroroBka k MpoMexKyTOUHOM 7 7
arrectamyu (I[1A)
Bceero: 57 57

5. Ilepeuyenb yueOHO-METOANUECKOIO 00ECIEUEHUS
JUISL CAMOCTOSITENIEHOM paboThl 00yUYarOUIMXCS IO TUCLHUILTHHE (MO/YJIIO)
V4eOHO-METOANYECKHE MaTepUaNbl Ul CAMOCTOSTENIBHOIN PaboThl 00YYaIOIIUXCs yKa3aHbl B
ma. 7-11.

6. IlepedeHb MEUATHBIX U AIEKTPOHHBIX YYEOHBIX U3AaHUH
IepedeHp neyaTHBIX U 3JIEKTPOHHBIX YUeOHBIX U3/IaHUIH NIPHUBEIeH B TabuIe 8.
Tabnuia 8— [lepeueHpb neYaTHBIX M JICKTPOHHBIX yueOHbIX H3IaHUI

1990. - 496 c. : puc., Tabn. - bubnuorp.: c.
485 (13 Haz.). - [Ipenm. ykas.: c. 486 - 490 .
- ISBN 5-06-000687-5 : 1.20 p. U3nauue
umeet rpud 'oc. komurera CCCP mo
HapOAHOMY 00pPa30BaHHIO

629.7 Y66 | YmpaBneHue IBHOKYILIUMHUCS
obobextamu[Tekcr] : yuebHOE mocodue Jyis
rpynn HUTIC / A. A. Enucees [u 1p.] ; pen.
A. A. Enucees, A. A. OBozenko ; C.-Ilerep6.
rocC. aKkajl. a3poKOCM. IPHOOPOCTpOeHHUS. - M.
: Mup kuuru, 1994. - 427 c. : puc., Tadun.,
cxeM., rpad. - bubmuorp. : c. 421 - 423 (77
Ha3B.). - ISBN 5-7043- 0573-3 : 25.00 p.
W3nanue numeer rpud Munmcrepcrsa
obpazosanust CCCP

681.5 b43 Bbenornasos, MuHokenTHit Hukonaesuy.
KoppensinoHHo-3KCTpeMalbHble CUCTEMBI
[Texcr] / U. H. Benornasos, B. I1.
Tepecenxo. - M. : Cos. paguo, 1974. - 392 c.
! WL, cXeM. - bubmmorp. : ¢. 382 - 389 (170
Ha3B.). - 1.20 p. Criucok nutepatypbl
COJICPXKUT HA3BAaHUs HA PYCCKOM U
aHriaMickoM Asbikax. Ha c. 361 - 375 :
Ipunoxenue 1. Onpenenenune yucna Q
Pa3IHYHBIX BEKTOPOB IJIMH OTpe3KkoB. Ha c.
376 - 381 : [Ipunoxenue 2. Mertoa nepexoaa
K HOBOMY ITOKPBITHIO "00JIbIIMX" KBAPaTOB.

[Tudyp/ KomuuectBo aK3eMIuIspoB B
P bubnuorpaduyeckas ccbuika 6uboTEKE
URL anpec

(KpOMe 3NIEKTPOHHBIX IK3EMILLIPOB)

7. TlepedeHb dIEKTPOHHBIX 00Pa30BaTEILHBIX PECYPCOB
HH(POPMAIIMOHHO-TENIEKOMMYHHUKAIIMOHHOM ceTh «HTepHET»
IepeueHnb JIIEKTPOHHBIX 00pa3oBaTebHbIX pecypcoB nH(OpPMAIIHOHHO-
TENICKOMMYHHUKAIMOHHON ceTH «VIHTepHeT», HEOOXOIMMBIX JUIi OCBOCHMS JUCIMILIHHBI
npuBeeH B Tabmuie 9.

Tabmuma 9 — IlepeueHb 3JIEKTPOHHBIX O00OpPA30BATEIbHBIX PECYpPCOB HMH(POPMAIMOHHO-
TEJICKOMMYHHKAMOHHO# cetn «HTepHeT
URL agnpec Hanmenosanue

621.396.9 Cocynun, FOpuit 'eopruesud.

C66 TeopeTrnueckne OCHOBBI paUOIOKALIUU U
panuonaBuranuu [Tekcr] : yueOHOE ocodue
/10.T. Cocynun. - M. : Paguo u cBsizb, 1992.
- 304 c. : puc. - Bubmmorp.: c. 300 - 303 (72
Ha3B.). - ISBN 5-256-01019-0

8. IlepeyeHb HHPOPMALIMOHHBIX TEXHOJIOTHIT
8.1. IlepeyeHp MmPOrpaMMHOTO OOECIEYEHHS, HCIOIB3yEMOr0 MPU OCYIIECTBICHUU
00pa30BaTeILHOrO MPOLIECCa MO TUCLMILTHHE.
[lepeuens ucnoap3yeMoro NporpaMMHOro odecrieueHus npezcrasieH B Tadmauue 10.

Tabauua 10— ITepeueHb IPOrpaMMHOIo 00eCIeueHus!

621.396.9 Pamnorexnndeckue cucremsl [Tekcr] :
P15 yuedHoe nmocobue / 0. I1. T'putus [u ap.] ;
pex. : FO. M. KazapuHos. - M. : Beicu. 1ik.,

Ne ni/mt HaumenoBanue

He npenycmotpeno




8.2. IlepeueHn HMH()OPMAIMOHHO-CIIPAaBOYHBIX CHCTEM,UCTIONb3YEMbIX npu
OCYILECTBICHHN 00Pa30BaTEILHOTO MPOIIECCa M0 JUCIUIITHHE

Ilepedenp HCHONB3yeMBIX HMH(POPMAILMOHHO-CIIPABOYHBIX CHCTEM IIPEACTAaBICH B
Tabmune 11.

Ta6nuua 11— IlepeueHp nHGOPMATHOHHO-CIIPABOYHBIX CHCTEM

OrieHKa KOMIIETEHIN

XapakTteprcTiKa c(hOpMHPOBAHHBIX KOMIIETCHIIVI
5-Ga/uTbHas IKaIa paKTep bopmp

— BJIQJICET CUCTEMOM CrICHHUAJIM3UPOBAHHBIX TOHSITHH.

Ne i/ HaumenoBanue

He npenycmotpeno

9. MarepuaiibHO-TeXHHYECKas 6a3a
CocraB  MaTepHalbHO-TEXHMYECKOW  0a3bl, HEOOXOMUMOW ISl  OCYIICCTBICHHUS
00pazoBaTeNbHOrO Mpolecca 1o AUCIHUIUIMHE, PEJCTaBlIeH B Tadaunel2.

Tabnuua 12 — CocraB MaTepuanbHO-TEXHUYECKOW 0a3bl

— o0yuaroluiicss yCBOMI TOJBKO OCHOBHOH IPOTrpaMMHBIH Marepuall,
[0 CYLIECTBY W3JIaraeT €ro, ONMpasCh Ha 3HAHHMSA TOJIBKO OCHOBHOM
JIMTEPATYPBI;

— JIOIyCKaeT HECYILECTBEHHBIE OLIMOKU U HETOYHOCTY;

Ne HaumenoBanue coctaBHOM yacTu Howmep ayauropun
/o MaTepHaIbHO-TEXHHYECKON 0a3bl (Ipr HEOOXOIMMOCTH )

1 JlexunonHas ayauTopus

«YZIOBJICTBOPHUTEIILHOY .
— HCTIBITBIBAET 3aTPYJHEHMS B NPAKTHYECKOM NPUMEHEHMH 3HAHMI
«3AUTEHO»

HaIpaBJICHUS;
— c1ab0 apryMeHTHPYeT Hay4HbIE TTOJI0KESHUS;
— 3aTpyAHsieTcs B (pOpMyJIMPOBAHUU BBIBOZOB U 0000IIEHUIA;
— YaCTUYHO BJIAJICET CUCTEMOI CIELMATU3UPOBAHHbBIX MTOHSITHH.
— oOyyaronuiicss He YCBOWJ 3HAYMTENIBbHOH 4YacTH IMPOrpaMMHOIO
Marepuaa;
— JOIyCKaeT  CyLIeCTBEHHble  OMMOKM M  HETOYHOCTH  IIpU

«HEYIOBJIETBOPUTEIILHO ;
paccMOTpeHUH pobJieM B KOHKPETHOM HalpaBJIeHHH;

«HE 3aYTEHO»

— HCTIBITHIBACT TPYJHOCTH B IPAKTHYECKOM MPUMEHEHUH 3HAHHH;
— HE MOXKET apryMEHTHPOBATh HayYHbIC MTOJIOKCHIS;
— He OpMyNIHpPYET BEIBOAOB U 0000IICHHH.

10. OueHouHble cpeCcTBa Ui NPOBEACHHUS TPOMEKYTOUHOM aTTecTaluu
10.1. CocraB OLECHOYHBIX CPEACTBUIA IPOBEJICHUS HPOMEKYTOYHOM AaTTECTALMH
00y4aroIMXCcs M0 JUCHUIUIMHE TPUBeIeH B Tabmuie 13.
Tabmuna 13 — CocTaB OLIGHOUHBIX CPEJICTB [UIsl NPOBEJCHHS IIPOMEXYTOUHOM aTTecTaluu

10.3. TunoBble KOHTPOJIbHBIE 33aHUS UM UHBIE MaTepHabl.
Bormpocs! (3aaun) a1t 3Kk3aMeHa NpeJcTaBieHsl B Tabuune 15.
Tabmuma 15 — Borpocs! (3aaun) aist 9K3aMeHa

Bun npoMexyTO4HOIl aTTecTaiu ITepeueHb OLIEHOYHBIX CPEICTB

JuddepenunpoBannsblii 324t CITHCOK BOIPOCOB

10.2. B kauectBe KpUTEpHEB OLIEHKM YPOBHS COHOPMHUPOBAHHOCTH (OCBOCHHS)
KOMIICTCHIMH OOYYAaOIINMHUCS TPUMEHSICTCS 5-0auibHasi IIKana OLUEHKH CHOPMHUPOBAHHOCTH
KOMIIETCHIIMH, KOTOopasi mpuBeeHa B Tabnuiie 14. B TeueHne cemecTpa MOXKET HCIIOIb30BATHCS
100-0ayutbHast  mKana — MOAYJbHO-PEHTMHIOBOM ~ CHCTEMbl  YHHBEpCHTETa,  IpaBHia
HCIOIB30BaHUs KOTOPOif, YCTAHOBJICHBI COOTBETCTBYIONIIUM JIOKAIbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kputepuu orieHKH ypoBHS c()OPMUPOBAHHOCTH KOMIICTCHITHI

OreHKa KOMITIETEHIIMN

XapaxrepucTrka chOpPMUPOBAHHBIX KOMIICTCHIIHIA
5-OajuibHast IIKaia pAKTep bop

— oOyuaromuiics IyOOKO M BCECTOPOHHE YCBOMJ IIPOrpaMMHBII
Matepuan;

— YBEPEHHO, JIOTHYHO, [OCJIEJ0BATEIbHO U IPAMOTHO €r0 U3J1araer;

— ONMpasCh Ha 3HAHUA OCHOBHOH M IONONHUTEIBHOH JHTEPaTypBl,
TECHO NPHBA3BIBAET YCBOCHHbIE HAYUYHBIE MOJOXKEHHUS C MPAKTHYECKON
IesATeTbHOCTHIO HAIIPaBICHNU;

— yMeJ10 000CHOBBIBAET U apryMEHTHPYET BbIBUraeMble UM HJIEH;

— JIENIAaeT BLIBOJILI U 0000IEHNS;

— cBOOO/IHO BIafeeT CUCTEMOH CHEIMATN3HPOBAHHBIX MOHATHH.

«OTJIMYHO»)
«3a4YTCHO»

— o0y4aronuiicss TBEP0 YCBOMJI MPOrPAMMHBII MaTtepuall, FpaMOTHO U
[0 CYyLIECTBY H3JIaraeT €ro, ONHMpasChb Ha 3HAHHS OCHOBHOM
JIATEPATYPBI;

«XOPOLLIO» — HE JIOMYCKAeT CYIECTBEHHBIX HETOYHOCTEH;

«3AYTEHO» — YBS3BIBAET YCBOCHHBIE 3HAHUS C TMPAKTHYECKON JAESITEIBHOCTHIO
HAIpaBJICHUS;

— apryMEHTHPYET HayuHbIC TOJ0KCHUS;

— JIENIAET BLIBOJIbI M 0000IIEHNS;

Ne /it IlepedeHb BompocoB (3a1a4) [yis 3K3aMeHa Kon
HHJMKATOpa
Y4eOHBIM [IAaHOM He IPEIYCMOTPEHO
Bomnpocs! (3agaun) puist 3auera / audd. 3adera npeacTaBieHsl B Tabnuie 16.
Tabmuua 16 — Boripocs! (3aaun) jist 3auera / nudd. 3auera
Ne ni/n Iepeuens Bompocos (3ama4) s 3a4era / audd. 3auera Kon
HHJHMKATOpa
1 Takruyeckue u Texuuueckue napamerpst PHC IK-6.3.1
2 JlaneHocTs aerictBust PHC B cBOGOHOM MPOCTPAaHCTBE K-6.Y.1
3 3agaun U cpeacTBa paJHoOHaBUralli, OCHOBHBIE [1K-6.B.1
HABUTALIMOHHBIE DJIEMEHTBL.
4 ®duznueckue 0CHOBBI paroHaBuranni. CHCTeMbl KOOPIMHAT
5 O0606meHHas cTpykrypHas cxema PHC.
6 [enenrannoHubpie MeTopl o3uLoHupoBanus (APK-15)
7 V3mMepeHne JaIbHOCTH MIPU UCTIONB30BAHUH CIIOKHBIX
curnaioB (CPHC)
8 Oco0eHHOCTH METOI0B U3MEPEHHS KOOPAUHAT B
nmansHoMepHbix PHC (CPHC).
9 YrinoMepHO-JaIbHOMEPHBIH METOJI OTIpeIeTICHHUS
MECTOIOJIOKEHHS 00BEKTOB
10 punnun neiictBus cnytHUKOBBIX PHC «TJIOHACC»
11 Merton neneHroBaHus PABHOCHTHAILHOTO HAIIPABICHUS U
MHHHMYMa B CHCTEMaX IOCaJIKH
12 ®Da30BbIil METO/ H3MEPEHHUS JAJIBHOCTH B HMITYJIBCHO-
(}azoBeix PHC
13 Mertox u3MepeHHst KOOPAWHAT B Pa3HOCTHO-JaIbHOMEPHBIX
PHC
14 BrusHIEe IOMEX Ha TOYHOCTH MO3UIIHOHUPOBAHNUS B
peruonanbHbix PHC




15 VYrI0MepHbIi METOA OTIPECICHHUSI MECTOIOIOKEHUSI 0O BEKTOB
B CUCTEMAX MOCAJKH

16 CyMMapHO-Ja1bHOMEPHBIH METO]] OIpeie/IeHus
MECTOIOJIOKEHUS] 0OBEKTOB

17 Pa3zHOCTHO-AaTBHOMEPHBIM METO/] ONIPEACIICHUS
mectonojoxenus 00bekToB PCJIH «Omera»n

18 dopmar HaBUTalMOHHOTO cUrHaja cyTHUKOBeIX PHC

19 Topsimok 06pabotku curnana CPHC mis usmepenust ero
CKOPOCTH

20 OcobeHHOCTH anroputMa 00pabOTKH PE3yJIbTATOB H3MEPEHHS
B HAII cniyraukoBoit PHC

21 OcHoBHbIE 211eMeHTsI anmnapartypsl norpedurens CPHC u ux
byHKIMH

22 Copnepxanne cinyxebnoit uahpopmarmu CPHC

23 Unentuduxanus HUC3 B ciyrHrKOBBEIX PHC

24 Bri6op B HAII ontumainsHoro (padouero) cossesaus HUC3

25 Wsmepenne nanbaocty B HAIT cnyraukosoit PHC.

Ilepeuenr TeM Jsi KypcOBOTO IPOEKTHPOBAHMUS/BBINONIHEHHS KypCOBOH paboThI
mpezcTaBieHsl B Tabuie 17.
Tabmauua 17 — TlepeyeHb TeM 1JIsl KypcOBOTO NPOSKTUPOBAHUS/BBIIIOJHEHUS] KypCOBOH paboThI

No /i1 [IpumepHBIii TIepedeHs TeM ISl KypCOBOTO IPOSKTHPOBAHUS/BBIITOTHEHUS
- KypcoBO# paboThI

YueOHbIM IUIaHOM HE NPEJyCMOTPEHO

Bompockl [uisi TPOBEACHHS MPOMEXYTOYHOI arTecTalil B BHAC TECTHPOBAHHS
npeJicTaBiIeHb! B Tadnuue 18.

Ta6nuua 18 — [IpumepHsIil iepeveHb BOIMPOCOB LISl TECTOB

Kon

Ne n/nt ITpumepHBIii TepedeHb BONPOCOB Ul TECTOB
MHJMKATOpa

IlepevyeHbp TeM KOHTPOJIBHBIX PabOT MO IMCHMIUIMHE OOYYaloIMXCs 3a04HOM (opMBbI
00y4eHus, IpeICTaBIeHbI B Tabmuie 19.

Tabnuna 19 — [lepeyeHb KOHTPOIBHBIX padOT

Ne n/n [lepeueHb KOHTPOJIBHBIX PadOT

He npeaxycmoTpeHo

10.4. Meroauueckue  MaTepuanbl,  ONPEAENAIONME  IPOLEAYPbl  OLEHUBAHMS
HHIUKATOPOB, XapaKTePU3YIOIIUX STambl (OPMUPOBAHMSA KOMIICTECHIHH, COZEpXKaTcs B
JIOKAJIbHBIX HOpPMAaTUBHBIX aktax ['YAII, pernamMeHTHpyIOIMX MOPAIOK U IPOLEAYPY
MIPOBEJICHUS] TEKYILET0 KOHTPOJIs YCIEBAEMOCTU U MPOMEXKYTOYHON aTTECTALMU 00y4aromuXcs
I'VAIL

11. Metonuueckue YKa3aHus AJ1s1 06yqa}0mnxca 110 OCBOCHHUIO JUCIHUIIIMHBL

11.1. Meropuueckue yka3aHus Juis OOy4alOIUXCS 110 OCBOCHHIO JICKLIMOHHOTO
MarepHana

OCHOBHOE Ha3HA4Y€HHE JICKIMOHHOTO MaTephana — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
riay0oKoe M sICHOe M3JIOKeHHe ydyeOHoro marepuana. HasHaueHue COBpPEMEHHOM IeKIMH B

paMKax AMCLUUIUIMHBL HE B TOM, YTOOBI MOJYYHTHh BCIO MH(MOPMALUIO MO TeMe, a B OCBOCHHHU
(yHIaMeHTaJ bHBIX NPOOJEeM MCUMIUIMHBL, METOJOB HAy4YHOrO MO3HAHMS, HOBEHIIHMX
JIOCTIDKCHUI Hay4yHOH MbICIH. B yueOHOM mpolecce JeKLUs BBIIOIHSIET METOI0JIOIMYECKYIO,
OpraHu3alHOHHYI0 U HHOOPMAUMOHHYIO QyHKIWH. JISKIHs packpblBacT MOHITHUHHBIN armapat
KOHKPETHOI1 00JacTu 3HaHus, e€ NpoOieMbl, 1aeT LEeJbHOE IPEICTaBICHHE O AUCLUILUIUHE,
[I0Ka3bIBaCT B3aUMOCBS3b C JPYTHMHU JUCIUIUIMHAMHU.

[Inanupyemble pe3ysnbTaThl OPH OCBOSCHUH 00YJAIONMMHKCS JIEKIIMOHHOTO MaTepuaa;

— TOJNyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBSA3AaHHBIX 3HAaHHUH, YpPOBEHb
KOTOPBIX ONpeeNsieTCs IeJIeBOM YCTAHOBKOM K KaX/10i KOHKPETHOU TeMe;

— IOJy4YeHHE OIbITa TBOPUECKON pabOThl COBMECTHO C IPETIOaBaTEIIEM;

— pa3BuTHE TNPO(ECCHOHATBHO-ICIOBBIX  KadyecTB, JIIOOBHM K MpEeaMeTy |
CaMOCTOSATEIBHOTO TBOPUYECKOTO MBILIUICHHS.

— TOsBJICHHE HEOOXOJMMOTr0 HHTEpeca, HEOOXOAUMOTO JIsi CAMOCTOSITEIILHOM PaboThI;

— IONy4YeHHEe 3HAHUH O COBPEMEHHOM YpPOBHE Ppa3BHTHSI HAyKH U TEXHUKH U O
MPOTHO3€ UX Pa3BUTHUS Ha OJMKaHIINe Topbl;

— HAYYUTbCS METOIMYECKH 00padaTbiBaTh MaTepuai (BBIACIATb IJIABHBIE MBICIH H
MOJIOXKEHHS, TPUXOJUTh K KOHKPETHBIM  BBIBOJIAM, MOBTOPATH HMX B  Pa3IMYHBIX
(hopMynupoBKax);

— NOJyYeHHE TOYHOTO IOHMMAaHHMS BCEX HEOOXOAMMBIX TEPMUHOB U MTOHATHH.

JlekMOHHBIA MaTepwad MOXET COMPOBOXKAATHCS JIEMOHCTpalMed CilaloB U
WCIIONIb30BAaHMEM PA3AaTOYHOrO MaTepuaja IpH TPOBEJCHUH KOPOTKMX JHUCKyCCHH 00
0COOCHHOCTSIX MPUMEHEHHS OTAEJIBHBIX TEMATHK 110 JUCLUILINHE.

11.2. Meroanueckie ykasaHus Uil OOy4YarOIIMXCs [0 BBIMOJHEHUIO J1a00PaTOPHBIX
pabor

B xoxe BbINONHEHHS 1a0OpaTOpHBIX pabOT oOydYarouiics [OODKeH YIiIyOuTb H
3aKpeNuTh 3HAHUS, MPAKTHYECKHE HABBIKH, OBJAIETh COBPEMEHHONW METOMMKOH M TEXHHKOM
9KCIIEPHMEHTAa B COOTBETCTBHH C KBAaIH()UKAIMOHHOW XapaKTEPHCTHKONW OOYYaroIIerocs.
BrinosnHeHne 1ab0paTOPHBIX PaboT COCTOMT M3 IKCHEPHMEHTAIBHO-IPAKTUYECKOM, pacueTHO-
aHAINTHYECKON YacTeil U KOHTPOJIbHBIX MEPOIIPHUSITHH.

BeinonHenue 1a00paTopHBIX PabOT 00ydarOUIMMCS SIBISIETCS HEOThEMIICMOW YacCThiO
W3y4eHHs] JAUCUMIUIMHBI, ONpEeIsIeMO yd4eOHBIM IUIAHOM, W OTHOCHTCS K CpEICTBaM,
00€CIeUHBAIOIINM PELICHHE CIISTYIONMX OCHOBHBIX 3a1a4 00y4aloIerocs:

— npuoOpeTeHHe HaBBIKOB HCCJIEIOBAaHMS IIPOLIECCOB, SBICHUA U OOBEKTOB,
M3y4YaeMBbIX B pAMKaX JaHHON ANCHHILIAHBL,

— 3aKpeIUicHWe, Pa3BUTHE W ACTAM3ALHMS TCOPETUYCCKHX 3HAHHH, MONYYCHHBIX HA
JICKLUSIX;

—  MOJy4YeHHEe HOBOW MH(OPMALIH 10 H3y4aeMOi AUCLUIIIHHE,

— npuoOpeTeHHe  HABBIKOB  CAMOCTOSTENBHOH  paboTel ¢ J1a0OpaTOpHBIM
o0opysoBaHHEM 1 IPUOOpPaMHU.

11.3. Meroauueckue yka3aHust st 00yJaroInXCcs M0 MPOX0KICHUIO CAaMOCTOSTEIbHOM
paboTbl

B xojie BBINOJHEHUSI CAaMOCTOSITENILHON paboThl, 00y4aromuiicsi BBIIOIHACT paboTy MO
3a/IaHUI0 M NPH METOJMYECKOM PYKOBOJCTBE NpenojaBatess, HO 0e3 ero HemocpeiCTBEHHOTo
y4acTusi.

Jns oOyuarommxcst mo 3a04HOW (opMe O0OydeHHsi, caMOCTOsTeNbHAs paboTa MOMKET
BKJIFOUYATh B ce0sl KOHTPOJIBbHYIO padoTy.

B mporecce BBIMOIHEHHST CaMOCTOSTENLHONW paboThl, y obydaromerocs (popMupyercs
Lesecoo0pazHoe IIIaHUPOBaHUE Paboyero BpeMEHH, KOTOPOe MO3BOJISIET UM Pa3BUBATh YMEHHS
U HaBbIKM B YCBOGHHM M CHCTEMATH3alMU NMPUOOPETaeMbIX 3HAHWH, oOecreyrBaeT BBICOKHUI



YPOBEHb YCIIEBAEMOCTH B HEpUOJ OOYYCHHs, IIOMOTaeT IIOTYyYHTb HABBIKH IIOBBIIICHHS
poQeCCHOHATBHOTO YPOBHSI.

MeToaMYeCKUMHM  MaTepHalaMM,  HANpaB/SIIOIMMH  CAMOCTOSITCNIBHYHO  paboTy
00y4aIONMXCAABIAIOTCS:

—  y4e0HO-MeTOINYECKHIl MaTepHal 0 AUCIHILINHE;

— METOJUYECKUE YKA3aHHs [0 BBIIOJIHCHHIO KOHTPOJIBHBIX Pa0OT (U1 00yYaromKXCcs
10 3a04HOM popme 00yueHus).

11.4. Meroauyeckue ykazaHus Juisi OOy4aroUmIMXCsS IO IPOXOXKACHHIO TEKYIIEro
KOHTPOJISl yCIIEBAEMOCTH.

Texymuii KOHTPOJIb YyCHEBAEMOCTH IPEJIyCMaTpUBACT KOHTPOJIb KauecTBa 3HAHUM
oOyJaronmxcs, OCyIIECTBIIIEMOr0 B TEUYCHNE CEMECTpa C IIEIbI0 OLCHUBAHUS XO/a OCBOCHUS
JUCLUIUIUHBL.

11.5. Meroauueckue yka3aHusl s OOYYAIOIIMXCSI 10 MPOX0XKICHUIO MPOMEKYTOYHOM
aTTeCTalLHN.

IIpomexyrounast ~ arrecTauusi  OOy4YarOLIUXCS — MPEAyCMaTpUBaeT  OLICHUBAHHE
MPOMEXYTOYHBIX ¥ OKOHYATEJIbHBIX PE3yJbTaTOB 00y4YeHHs 1O JucuuIUiiHe. OHa BKIIIOYAeT B
ceost:

— 1uddepeHIUpOBaHHbId  3a4eT — 3T0 (opMa OLEHKH 3HAHWH, MOJY4YEHHBIX
00y4aroUMMCs TIPU U3YYCHHH JUCLMILUTHHBI, TIPH BBIMTOJIHEHUH KYPCOBBIX MPOCKTOB, KyPCOBBIX
paboT, Hay4YHO-UCCIIEIOBATEILCKUX PA0OT M IPOXOXKICHHH MPAKTUK C ATTECTALIMOHHOM OLEHKON
«OTJIIMYHOY, «XOPOILO», «YAOBIECTBOPUTEIBHOY, «HEYIOBIECTBOPUTEIHLHON.

JIuct BHeceHUs U3MEHEHUH B pabouylo MPOrpaMMy JHCIUILIMHBL

JlaTa BHECEeHUS
HU3MEHEHH U
JIOTIOJIHEHUH.

ITonmuces BHECTIETO
HM3MCHCHHUS

ConeprxaHne U3MEHEHHU U TOMOIHEHUH

JaTa u Ne

MPOTOKOITA
3acejaHus
Kagenpsl

IToamuce
3aB.
kageapoit




