MHHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUICKOM
OEIEPALIMH
(enepanbHOe rocyIapCTBEHHOE aBTOHOMHOE 0Gpa30BATEIBHOE Y4PEXKACHUE BBICIIETO
o6pa3oBaHUA
"CAHKT-IIETEPBYPI'CKUI T'OCYOAPCTBEHHBIM YHUBEPCUTET
ABPOKOCMMYECKOI'O ITPUBOPOCTPOEHHS"

Kadenpa Ne 25

VTBEPXJIAIO
PykoBomurens 06pa3oBaTebHOI IporpaMMsI

JIOIL,K.T.H. , JIOLL

Jlucr cormacoBanus paGoyeil mporpaMMBbI JHCLMILTAHEL

Iporpammy cocrasma (a)

JIOIL. K. T.H.,JIOII. ~ 26.02.2025 H.B. MapkoBckas

JIOJDKHOCTD, Y. CTENeHb, 3BaHUE TOAMNC, AaTa, HHULHMATBL, aMuTus)
yu

IIporpamma onoGpena Ha 3acenanum Kapeapsr Ne 25
«26» deppamg 2025 r, mpotokon Ne 7/2024-25

3asexyrommii kadeapoit Ne 25
A.T.H.,1pod.

6.02.2025 A.M. Tiopnuxos
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ya.

H.B. MapkoBckas 7/ s

[¢ amuis)
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(uHuLBaneL, dpamunus)

(yu. crenens, 3BaHue) OZIHC, faTa)

3aMeCTHTeIb AUPEKTOpa HHCTHTYTA €TO/IMIECKO# paboTe
JIOIL. K.T.H.,JIOL. - 26.02.2025 H.B. MapkoBckas
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PABOYAS ITPOI'PAMMA JIUCLIATTJIMHBI

«CxeMoTexHHKa»
(HaumenoBanue AucupmmHEr)

Kon HanpaBnenus noarotoBkn/ 11.03.02

CIIEAAIIBHOCTH

HaumenoBaHue HanpasieHus
HOJTOTOBKM/ CIIELHATTEHOCTH

HH(pOKOMMYHHKAIMOHHEIE TEXHONOTHH U CUCTEMBI CBA3Y

SR ITporpaMMHO-3amIHIIIEHHEIE HH)OKOMMYHHKALIH
HaNpaBJICHHOCTH porp AY HHEENL
®opma 06ydaeHus OYHadt
Tl'om mpuema 2025

Cankr-IlerepGypr— 2025

JOJDKHOCTD, Y. CTeTIeHb, 3BaHUE TIOJMNCh, aTa) HHULMANEI, aMHIIHs)
y4



AHHOTaNINA

HuctumumHa «CXeMOTEeXHHKa» BXOAUT B 00pa3oBaTENbHYI0 NPOTPaMMy BBICIIETO
o0Opa3oBaHusi — MporpaMMmy OakanaBpuara [0 HAalpaBICHUIO MOATOTOBKH/ CHEIHATIbHOCTU
11.03.02 «VH(pOKOMMYHHUKALIMOHHBIE TEXHOJOTHM W CHCTEMBl CBSI3W» HAINPaBICHHOCTU
«IIporpammHo-3amuiieHuble  MHGOKOMMYHUKaMW». JluciuruinHa peanusyerca Kadeapoi
«Ne25y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIETYIOIIMX KOMIIETEHIIUH!

OIIK-4 «CrocobeH TOHUMATh MNPUHIMIBI PabOThl COBPEMEHHBIX HH()OPMAITMOHHBIX
TEXHOJIOTHIl U UCIIONIb30BaTh UX ISl pEIICHUS 3a/1a4 MPo(ecCuOHAIBHOMN 1eATeIbHOCTH

CopnepxaHue IUCHMIUIMHBL OXBaThIBAa€T KPYr BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMU
CBEICHUSIMH, OTHOCSIIIIMMHCS K TEOPUU M MPAKTHUKE CXEMOTEXHUKHU IU(PPOBBIX YCTPOUCTB,
METOJaMU CHHTE3a KOMOMHALIMOHHBIX W IMOCJIEIOBATEIbHOCTHBIX YCTPOWCTB W YCJIOBHO-
rpagu4ecKuMH 0003HAYCHUSIMHU JIEMEHTOB IU(BPOBOM cxeMoTexHHKHU coraacHo ['OCT..

[IpenogaBanue AMCUMILIMHBI TpeAycMaTpUBaeT cieayioume (opMbl OpraHU3alUU
y4eOHOro IMpoliecca: JIEKIIH, 1abopaTopHble paboThl, CaMOCTOSITENbHAS paboTa CTyIeHTa.

[IporpaMMoil IUCHUIUIMHBI TPESYCMOTPEHBI CIEAYIOIME BUABI KOHTPOJIA: TEKYIIMM
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAs aTTecTanus B (hopMe IK3aMeHa.

OO6miast TpyJOEMKOCTh OCBOCHHS JAUCIIUIUIMHBI COCTaBiIsAeT 4 3a4eTHBIX eauHuubl, 144
Jaca.

SA3bIK 00yUYeHHUS 110 AUCHUIUIMHE «PYCCKUH »



1. IlepeudeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO JUCIUILTUHE
1.1. Tlenu npenogaBaHusi JUCIUTUTUHBI
Lenbto kypca «CxeMOTeXHUKa» SBISETCS MOATrOTOBKAa OakalaBpa K JEATEIbHOCTH,
CBSI3aHHOM C JKCIUTyaTale u o0CIy)XKHBaHUEM aImaparypbl 1 000PYJOBaHUS, COJEPIKAIIECTO
COBpEMEHHBIE CPEJICTBA BBIUYUCIUTEILHON TEXHUKY.

1.2. JlucumminHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhIcIIeT0o oOpasoBanus (nanee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMH pe3ysibTaTaMu ocBoeHus OI1 BO.

B pesynbrare m3ydeHus AMCHUILIMHBI 00yYaIONMIUICS JOHKEH 00JaJaTh CIETyHOIIHMH
KOMIETSHIMSIMU WM WX YacTaMU. KoMIeTeHIIMN U MHAMKATOPhI X JOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabmuna 1 — [lepeueHp KOMIETEHIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Konu
Kareropus (rpymnmna) Konx n HanMeHOBaHKME HHIMKATOpA
HAaUMEHOBAaHUE
KOMIIETEHIIH JOCTHO)KEHUS! KOMITETEeHLIUU
KOMIIETEHIINH

OIIK-4.3.1 3HaeT coBpeMeHHbIE
MHTEPAKTUBHBIC IPOTPAMMHBIE KOMILIEKCHI

OIIK-4 Cnoocoben
¥ OCHOBHBIE TPUEMBI 00pPa0OTKH

HNOHUMATh
AKCIIEPUMEHTAIBHBIX JJAHHBIX, B TOM YHCIIC
HPUHLIMIIBI paOOTHI
C UCIOJIb30BaHUEM CTaHIAPTHOTO
COBPEMEHHBIX
NPOrpaMMHOTO 00eCIICUeHHs, TTAKETOB
O61enpodeccnonanbHble | THPOPMALTMOHHBIX
N IIporpaMM oOUIETO U CIIEHUATbHOIO
KOMITETECHIHH TEXHOJIOTUH U

Ha3HA4YEHUs
OIIK-4.B.1 Bnaneer merogamu
KOMIIbIOTEPHOI'0 MOJAEINPOBAHUS
(u3NYECKUX MPOIIECCOB IIPHU Mepeiade
uHpOpMalLKY, TEXHUKON HHKEHEPHOH U
KOMIIBIOTEPHOU rpaduku

HCIIOJIb30BATh UX
JUTSL PEeUICHUS 3a1a4
poQeCCHOHAIBHON
JESITEIIbHOCTH

2. Mecro nucnutuiiHbEL B cTpykType OI1

JucnunnuHa Oa3upyeTcs Ha 3HAHUAX, paHee MPUOOPETEHHBIX CTYyJIEHTAaMHU MPU U3YYCHUU
CIIEYIOIINX AUCLUILINH:

—  DJeKTpOHHKA

—  DJEeKTpOTeXHHUKa

— Apxurexktypa 9BM
3HaHUsA, TOJYYEHHBbIE TMpPU HW3YUYEHWHM MarTepuana JAaHHOW JIMCUUIUIMHBI, HUMEIT Kak
CaMOCTOSITENIbHOE 3HAUE€HUE, TAK U UCIIOJIb3YIOTCS MTPU U3YUEHUH IPYTUX AUCLMILINH:

— OcHOBBI TOCTPOCHMSI THPOKOMMYHHUKAITMOHHBIX CUCTEM U CeTei

3. O0BeM H TPYAOEMKOCTh JUCITUTUTAHBI
JlanHbple 00 oOmieM oO0beMe AUCHUIUIMHBI, TPYJIOEMKOCTH OTHAEIbHBIX BHUJOB Y4eOHOU
paboThI MO TUCHUIUIMHE (M paclpeielieHle 3TOM TPYI0EMKOCTH [0 CEMECTpaMm) Mpe/ICTaBICHbI B
tabmuie 2.

Ta6mmma 2 — O0beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemkocTs 1o
Bun yuebHoi paboTbl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemkKocmp OUCUUNIUHDL, 4/ 144 4/ 144
3E/ (uac)




U3 nux uacoe npakmuyeckoii 0020MoeKu
AyoumopHnuvie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nexmu (JI), (gac) 17 17
npaktuueckue/cemunapekue 3anstus  (113),
(dac)
naboparopusie padbotsl (JIP), (dac) 34 34
KypcoBoii nmpoekT (padota) (KII, KP), (dac)
9K3aMeH, (Jac) 45 45
Camocmoamenvnas paboma, Bcero (4ac) 48 48
Buo npomesxcymounoi ammecmayuu’ 3ader,
mudd. 3ager, sk3amen (3ader, Judd. 3aug, OK3. OK3.
OK3.*%*)

*x .
HpI/IMeanI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyA0€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAAM 3aHSITHIM.
Pa3nenpl, TeMbl AUCHUIIIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Pazesnbl, TeMbl TMCIUILTNHBI, UX TPYAOEMKOCTh

Paznenpl, TeMBI TUCITATIIINHBI Jexunn | 113 (C3) P KII CPC
’ (dac) (dac) (gac) (dac) (qac)
Cemectp 5
Paznen 1. [ludpooii curaan 2 5
Paznen 2. OcHOBBI anreOpbl NEPeKIF0YaTENbHBIX 2 5
byHKIMA
Paznen 3. CxeMoTeXHHUKA TOTHYECKUX HIEMEHTOB 3 8 8
Paznen 4. KomOnHamoHHbBIE yCTPOWCTBA 3 8 8
Pazyen 5. IlocnenoBaTeIbHOCTHBIC YCTPOMCTBA 3 8 8
Paznen 6. IIpoektupoBanue Hu(ppoBbIX YCTPOHCTB 3 10 9
Ha [TJIMC
Texymuii KOHTPOJIb 1 5
Hroro B cemecTpe: 17 34 48
Utoro 17 0 34 0 48

IIpakThyeckass IOATOTOBKA  3aKJIOYAaE€TCd B  HENOCPEACTBEHHOM  BBIIIOJHEHHUHU
oOydJalmuMHUCs  OMNpeNeNeHHBIX  TPYIOBBIX  (yHKUIMHA,  CBSI3aHHBIX ¢  Oynaymiei
npodecCHOHATIBHOMN 1S TeTbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieioB U TeM JIEKIIMOHHBIX 3aHATHI MPUBEICHO B TabnuIe 4.

Ta6n1/1ua 4 — Coz[epxcaHHe Pa3acyioOB U TCM JICKIHMOHHOI'O MHUKJId

Howmep paznena HaszBanue u conepxanue pas3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 [Tonsitne o mmudpoBoM curHane. [uckperusarus MO0 BPEMEHH.
KBanToBanue no ypoBHio. [IpencraBnenue nu@poBoro curHania
Ha Qu3nyeckoM ypoBHE. CXEMOTEXHHKA aHAJIOrOBO-LIU(PPOBOTO
npeoOpazoBanust (ALII). [lapamienbHble OJHOCTYyNEHYATHIE
AIIIl. AIIIT mocnenoBarenbHOrO npuOmmkenus. Curma-aenpra

5




ALII. Hudpoananoroseie npeodpazoBaTeIn

AKCHOMBI, 3aKOHBI, TEOpeMbl OyyieBoi anreOpnl. Jlornmueckwmii
aJIeMeHT, Joruueckuil Gasuc. Jlornyeckass ¢ynkius. CrnocoOsl
onucaHus Jjorndeckux ¢GyHkiuid. CrnocoObl MHHHUMH3ALMU
Joruyeckux (GyHKUMHA. MuUHHUMH3aIMs JIOTUYECKOH (QyHKIUH
QHATUTUYECKUM  CcIIOCOOOM.  MuHuUMM3anMs — JOrMYecKOH
¢dbyHKIMHU ¢ momoIbio KapTel KapHo.

Knaccudpukanus  s1eMeHTOB  HUQPPOBOM  CXEMOTEXHHKH.
OcHOBHBIE TapaMeTpPbl H  XaPaKTEPUCTHKU  JIOTUYECKUX
sanemeHToB. IlepemaTouHass  XapakTepUCTHKa  JIOTUYECKOTO
aneMeHTa. [IoMeXOyCTOMYMBOCTH  JIOTUYECKOTO  3JIEMEHTA.
BxonHas xapakTepucTHKa JOTMYECKOTo 3JeMeHTa. BbixomHas
XapaKTEepUCTHUKAa  JIOTHYECKOTo  3jieMeHTa.  Harpysounas
CITOCOOHOCTH JIOTUYECKOTO AJIEMEHTA. Koaddumnment
00BeAMHEHUS 10 BXOJY JIOrHMYecKoro anemenra. [lorpebisiemast
MOIIIHOCTb JIOTUYECKOT0 AJIEMEHTA. BricTpoaeiicTBue
JIOTUYECKOTo 3jeMeHTa. PaboTa mepeKsioueHus JIOTHYECKOTo
anemeHTa. Jluamazon paboumx Temmepatyp. Hanpsbkenue
HUCTOYHUKA MTUTAHUSI. KOHCTpYKTHBHO-TEXHOJIIOTUYCCKUE
napametpbl. CxemorexHuka TTJI-anementoB. CxeMOTEeXHHMKA
OCJI-anementoB. Cxemorexuuka KMOII-3nemeHTOB.

AnTOopUTM CHHTE3a KOMOMHAIIMOHHBIX ycTpoicTB. [ludparopst
u pemudparopsl. JBouuHO-AeCATHUHBIA MmH@paTop «8udy.
MynbTUIUIEKCOPBI W AEMYJIbTHILUIEKCOPBl.  MyIbTUILUIEKCOD
«4ul». Hemynbprumiekcop «lx4». Cymmartopsl. I[lonHbiii
OJIHOPA3PAIHBIA CcyMMaTop. MHOropaspsaHblii cymMmaTop cC
nocieAoBarenbHbIM MepeHocoM. CymmaTop ¢ mnapajjiebHbIM
IIEPEHOCOM.

Tpurrepsl. RS-tpurrep. D-tpurrep. D-Tpurrep ¢ acCHHXpOHHBIMH
BXOJaMU ycTaHOBKM Hu cOpoca. JK-tpurrep. T-tpurrep.
Peructper.  IlocnenoBarensHbie  peructpol. [lapamnenbHbie
PETUCTPHL. [TocnenoBarenbHO-NIapajuIEIbHbIE PETUCTPHI.
YHuBEpCATBHBIN perucrtp. CueTuuku. JIBOMYHBIN
CYMMUDPYIOIIIMM CUYETYMK C IOCIEAOBATEIBHBIM IIEPEHOCOM.
JIBOMYHBI  BBIUUTAIOIIMA CUETYUK C TOCJIEIOBATENbHBIM
IIEPEHOCOM. PesepcuBHbII JIBOUYHBIN CUYETUYHK c
MOCJEAOBATEIbHBIM ~ MEPEHOCOM.  /[BOMYHBIM  CYETYHMK C
napajuieTbHBIM TIEPEHOCOM. J[BOMYHO-IECATUYHBIN (IeKaIHBIN)
cuetunk. Cuetunk JIhxoHcona. KoibIieBoi CUeTUHK.

[TpoexTupoBanue udpoBbIx ycrpoiicts Ha [IJINC

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTh IIPUBEICHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHs U UX TPYJI0EMKOCTb

U3 Hux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYydOEMKOCTh, |MPAKTUYECKOH |pasmena
/1 3aHATUN 3aHATUN (gac) MOJTOTOBKH, | IHACIIUTI

(dac) JIUHBI

VY4eOHBIM MJIaHOM HE PEAYCMOTPEHO




Bcero

4.4, JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYIOEMKOCTh ITPUBEICHBI B TAOIUIIE 6.

Tabnuna 6 — JlabopaTropHble 3aHSITHS U UX TPYJI0EMKOCTb

W3 Hux Ne
No HauMeHOBaHHe 1a6opaTopHBIX paGoT TpynoeMKocTb, | IpakKTUYECKOU | pa3jena
1/ (gac) IMOATOTOBKH, | JUCIUI
(dac) JIMHBI
Cemectp 5
1 | UccnenoBanue JIOTHYECKHUX DIIEMEHTOB 8 3
2 | UccnemoBanne KOMOWHAIIMOHHBIX YCTPOWCTB 8 4
3 | UccnenoBanue MOCJIEIOBATCILHOCTHRIX 8 5
YCTPOWCTB
4 | IIpoexTrpoBaHue MU(PPOBHIX YCTPOICTB HA 10 6
IJI1C
Bcero 34

4.5. KypcoBoe mpoeKTHpOBaHKE/ BBHITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAaHOM HE npeayCcCMOTpCHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bunbr caMmocTosTenbHON pabOTHI M €€ TPYJA0EMKOCTh IIPUBEICHBI B TA0IHIIE 7.

Tabmmua 7 — Buasl caMoCTOsITeNTbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 5,
Bun camocrosiTensHo# paboTh
qac qac
1 2 3
V3ydeHne TeopeTHIecKoro MaTepraina
28 28
qucturaHbl (TO)
[ToaroroBka Kk TEKyIIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKYVY)
IToaroToBKa K MPOMEXYTOYHOM 10 10
artecrauuu (ITA)
Bcero: 48 48

5. Ilepedyenn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIPHON pabOThI 00YUaIONINXCS MO TUCIUTUIHHE (MOIYIIIO)
Y4eOHO-METOAMUECKNE MaTepHalbl IS CaMOCTOSTENBHONH paboThl OOYYArOMIMXCS yKa3aHbI B

.. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YICOHBIX M3aHUN

[lepeuyeHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUH MpHUBeieH B Tabaule 8.
Tabmuma 8— [lepeyeHp MeYaTHBIX U DJICKTPOHHBIX YUSOHBIX M3TaHUH

HTudp/
URL
anpec

bubnuorpaduueckas ccplika

KomuectBo

AK3EMILTSIPOB B
ouodImoTeKe

(kpome
JIEKTPOHHBIX




AK3EMILLIPOB)

http://www.znanium.com/catalog.php?bookinfo=350426
Vrpiomos, E. II. Ludpoas cxemorexHuka : yued. mocodue s

By30B / E.Il. YrpromoB. — 3-¢ uzn., mepepad. u gomn. — CIIG.:
BXB-Iletepoypr, 2010. — 809 c.

http://www.znanium.com/catalog.php?bookinfo=350620
Jexun, C. H. Cxemorexnuka O9BM / C. H. Jlexun. — CIIO.:
bXB-Ilerepoypr, 2010. — 663 c.

http://www.znanium.com/catalog.php?bookinfo=408090

AsneeB, B. A. Ilepudepuitnpie ycTpoiicTBa: HHTEPQEHCHI,
CXEMOTEXHHKa, MporpaMMUpoBaHue [DnekTponHnsiii pecypc] / B.
A. ABneeB. - M.: JIMK Ilpecc, 2009. - 848 c.

https://lib.guap.ru/jirbis2/components/com_irbis/pdf view/?313904
Jlorudeckoe MpoeKTUpOBaHUE HMU(PPOBBIX CXEM : [ DIEKTPOHHBIH
pecypc] : yue6Hoe ocodue / A. B. Oxkaros ; C.-Ilerep0. roc. yH-T
a’POKOCM. MPUOOPOCTPOEHUsS. - ONEKTPOH. TEKCTOBBIE JaH. -
Cankt-IlerepOypr : M3a-so ['YAIL 2019. - 35 c.

https://lib.quap.ru/jirbis2/components/com_irbis/pdf view/?833558
CuHTE3 M KOMIBIOTEPHBIN aHain3 3jeMeHToB U y3i0B LIBM nHa
0a3ze mporpammHoro nakera MicroCap-9 : [ DnekTpoHHBII pecypc]
: yueOHOe MocoOue 1o KypcoBomy mpoektupoBanuio / O. U.
KypcanoB [u gp.] ; C.-Ilerepb. roc. YH-T a’pPOKOCM.
npubopocTpoenust. - JlIokyMeHT BkiItodaeT B cedst 1 ¢aiin, pasmep:
(3,06MB). - CII6. : M3a-Bo I'VAII, 2009. - 32 c.

7. IlepeyeHb AIMEKTPOHHBIX 0OPA30BATEIBHBIX PECYPCOB
MH(OPMaIIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»

[Tepeuenn AIEKTPOHHBIX 00pazoBaTeNbHBIX pecypcoB nH(pOpMaIMOHHO-
TEJIeKOMMYHUKAIIMOHHONH ceTn «UWHTepHeT», HEOOXOAMMBIX IS OCBOEHHUS TUCIUILIAHBI
npuBezieH B Tabnmme 9.

Tabmuma 9 — IlepedyeHp DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPcOB HMH(POPMAIIOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «/HTepHeT)

URL anpec HaumeHnoBanue

https://e.lanbook.com/ DnekTpoHHAass OMOIMOTEYHAs CUCTeMa

https://znanium.com/ DeKkTpoHHAass OMOIMOTEYHAsI CHCTEMa

https://lib.guap.ru/jirbis2/ | bubnmuorexa I'V AIT

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHHA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIICYCHHSI, HCIIOB3yEeMOTO TIPH OCYIIECCTBICHUH
00pa30BaTeNbHOTO MpoIiecca MO TUCIUTUINHE.
[TepeueHs UCTIOIB3YEMOT0 MTPOTPAMMHOTO OOECTICUeHHS TTpeicTaBiIeH B Tadsmire 10.

Tabmuua 10— Ilepedenb nporpaMMHOTo o0ecrieyeHHs

No mi/mm HanmenoBanue
1 Onepanuonnas cucrema MS Windows XP

2 naker MS Office

3 MathCad

4 MicroCap



http://www.znanium.com/catalog.php?bookinfo=350426
http://www.znanium.com/catalog.php?bookinfo=350426
http://www.znanium.com/catalog.php?bookinfo=350620
http://www.znanium.com/catalog.php?bookinfo=350620
http://www.znanium.com/catalog.php?bookinfo=408090
http://www.znanium.com/catalog.php?bookinfo=408090
https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?313904
https://lib.guap.ru/jirbis2/components/com_irbis/pdf_view/?833558

8.2. Ilepeuenp WH(POPMaITMOHHO-CIIPABOYHBIX CHCTEM,HCIIOTh3YEMBIX npu
OCYILECTBIICHIUH 00pa30BaTEIbHOTO MPOLECCa MO AUCIUTUINHE

[lepeyeHbp WCMONB3yeMbIX WH(POPMALNMOHHO-CIIPABOYHBIX CHUCTEM MPEICTABICH B
tabnuie 11.

Tabnuna 11— [epeuenr nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAIbLHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca MO TUCIUTUIHHE, IPEICTaBIeH B Tabmuiel 2.

Tabmuna 12 — CoctaB MaTepHallbHO-TEXHUUECKON 6a3bl

Ne HanmeHnoBaHue cocTaBHOM YacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOH Oa3bl (mpu HEOOXOUMOCTH)

1 @®onn  aymutopuit  ['VAIlI nns  npoBeneHus — 3aHATHI
JEKIIMOHHOTO M CEMHUHApCKOro  (TPakTUYECKOTO) THIIA,
IPYIIOBBIX M WHAWBUAYAJIbHBIX KOHCYJIbTallUM, TEKYIIETO
KOHTPOJISA U POMEKYTOYHOM aTTECTALUU.

Crerpanu3upoBaHHas MeOesb; TEXHHYECKHE CpEICTBA OOyuYCHUs,
CIy’)Kalllie AJsl TIpEeNCTaBleHHs ydeOHOW wuHpopMauuu OOoJbIIOH
ayJIMTOPHH; HEPEHOCHON HA0OP IEMOHCTPALIMOHHOTO 000PYI0BAHUS

2 | BerancnurensHas gadopaTopus

Crnenmanu3upoBaHHas MeOenb; TEeXHHYECKHE CpeACTBa OOy4YeHUs,
CIyXalye Uil TpenCTaBIeHus ydeOHO uH(opManuu OOIbLION
ayauropuu; JabopatopHoe obOopyamoBanue (IIO9BM - 12 mr.,
00bEIMHEHHBIX B JIOKAIBHYIO BBIYMCIHTENBHYIO CETh C BBIXOJIOM B
BeIUMCIUTENRHYIO ceTh | YAIT u MaTepHeT)

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIMH
10.1. CoctaB OIEHOYHBIX CPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTalluu
00yJaromuXcsl 10 TUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEICTB JJIsl MPOBEACHUSI MPOMEKYTOYHON aTTecTalluu

Bu mpomMexyToO4HOM aTTecTaluu [TepedeHb OIIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOIIPOCOB K 5K3aMCHY

10.2. B kauyecTBe KpUTEpUEB OIICHKH YpPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4arolMMHcs MPUMEHseTCsl S-0ajuibHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KoTopas puBeAeHa B Tabnuie 14. B Teuenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma  MOJYJIBHO-PEUTHMHIOBOW  CHCTEMBI ~ YHUBEpCUTETa,  IpaBHJIa
HCIIOJIb30BaHUsI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKaJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kpurtepuu ouieHKH YpoBHS chOPMHPOBAHHOCTH KOMIETEHIIUN

Or1eHKa KOMITETEHITUH

XapaxrepucTuka chopMUPOBAHHBIX KOMITETEHIUI

5-0aiubHas mKana




Or11eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBLHO U TPAMOTHO €T0 U3J1aracr;

— ONHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATypHI,

«OTJIMIHOY J
GATICHOY TECHO TMPHUBS3BIBAET YCBOCHHBIC HAYUHbBIE MOJ0KEHUS C IPAKTUYECKON
JIeATEeITLHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIIBUTACMbBIC UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— cBOOOJIHO BJIaJICET CHCTEMOM CIICIMAIN3HPOBAHHbIX MOHSITHH.
— 00yyJarouics TBEPI0 YCBOWI MPOTPAMMHBIN MaTepuaj, TpaMOTHO U
[0 CYWECTBY H3JaraeT €ro, ONHUPAasChb HAa 3HAHUS OCHOBHOWU
JUTEPATyPHI;
«XODOLLIOY — HE JIONYCKAeT CYIIECTBEHHBIX HETOUHOCTEM;
P — YBS3BIBAET YCBOCHHbBIE 3HAHUS C MPAKTHYECKON JAESITEIbHOCTHIO
«3aYTEHO)
HaIlpaBJICHUS,
— apryMEHTUPYET HAYUYHBIE MMOJIOKEHHUS;
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BJIQJICET CUCTEMOM CIIeIIMAIN3UPOBAHHBIX MOHITHH.
— o0yuyaroluiicss yCBOWJI TOJBKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYIIECTBY H3JaraeT €ro, ONMpasiCh Ha 3HAHHUS TOJbKO OCHOBHOW
JUTEPATYPBHI;
— JIOIYCKaeT HeCYIECTBEHHbIC OIIMOKU U HETOYHOCTH;
«yJIOBJIETBOPUTEIIBHO» o
— UCTIBITBIBACT 3aTPYyJHEHUS B MPAKTUYECKOM NPUMEHEHUU 3HAHUMA
«3aYTEHO)
HaIlpaBJICHUS;
— cJ1abo apryMeHTHPYeT HayuHbIE MOJI0KECHHUS,
— 3aTpyaHseTcs B (OPMYITUPOBAHUU BHIBOJOB U 0000IIEHUI;
— YaCTHUYHO BJIAJACET CUCTEMOM CIEIMAIM3UPOBAHHBIX HOHSITHH.
— oOyyJaronuiicss He YCBOWJI 3HAYUTEIBHOM 4YacTH TMPOrPaMMHOTO
MaTrepuana;
— IOMyCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpH
«HEYJOBJICTBOPUTEIILHO
PacCMOTPEHHH MPOOJIEM B KOHKPETHOM HAMPaBJICHHH;
«HE 3a4TEHO»

— UCTIBITBIBACT TPYJHOCTH B MPAKTHYECKOM MPUMEHEHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHbIE TTOJIOKEHUS;
— He GOpMYJIHPYET BBIBOJIOB M 0000IIICHUM.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sKk3aMmeHa mpeacTaBieHsl B Taobmmie 15.

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

No /it [Tepedyens BompocoB (3a1a4) sl IK3aMeHa Koz
WHIMKaTOpa
1. 1. Omnpenenenue aHaIOroBOro CUTHaA. OIlK-4.3.1

2. OmnpeneneHre MUPPOBOTO CUTHAIIA. OIIK-4.B.1

3. JuckpeTHu3anys CUTHaiA.

4. KBaHTOBaHHE MO YPOBHIO.

5. Bumel  kogupoBaHuss — 1UMGPOBOrO  CUTHajda  Ha
(U3MYeCKOM ypOBHE IO CHOCO0y TIPEACTABICHUS
soruyeckoro «0» u orudeckoit «1»

6. Bumer koampoBaHWS — IUMGPPOBOTO  CHTHANA  Ha
¢u3nyeckoM YpOBHE IO CHOCO0Yy IpeCTaBICHHS
MHOTOPa3psTHOTO YHCIIA.

7. Bunel  koaupoBaHus — IUGPOBOrO  CUTHajIa  Ha

(U3M4ECKOM YPOBHE MO CHOCO0Y MPENCTABICHUS JUIs
IIPOBOJHOM IIepeadu
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8. Bumel  koaupoBaHus — IM(PPOBOrO  CUTHajIa  Ha
(hu3MYECKOM YPOBHE IO CIOCOOY MpeACTaBICHUS s
0ecrpoBOIHOM NepeaayH.

9. VcrpoiicTtBa, mpeoOpa3yronue aHaJIOTOBBId CUTHAI B
uudpoBoii. X kinaccupuxarms.

10.1Tpunnun noctpoenust mapamiensHoro ALl m ALIIT
MOCTIeIOBATEIBHOTO MPUOIKEHHS.

11.VYcrpoiicTBa, mpeoOpaszyromniue HUGPOBOM CHUTHAT B
aHanorosbIii. X knmaccuduxanusi.

12.OcHoBHbIC orepaiuu O0ysaeBoil anreOpsl. AKCHOMBI, Ha
KOTOPBIX OHU OCHOBAHBI

13.TIpuopHTeT JOTUYECKUX OTIEPAIIHA.

14.Tlepeuncnute OCHOBHBIE 3aKOHBI U TEOPEMBI OYJIeBOU
anrebpel. Kakme crnocoObl MX q0Ka3aTeNbCTBA BbI
3Haere? Ilpumep npumenenus kaptbl KapHo s
MUHUMU3ALNN JTOTHYECKUX (PYHKITHHA

15.0mnpeneneane Oa3uca JOoTMYecKor cxembl. Kakwue
0a3uckl BbI 3HaeTe?

16.JIornueckwii 3JIEMEHT. YcnoBHo-rpaduueckoe
oOo3HaucHue Jiornueckux sjaementoB M, WJINW, HE
cormacuo ['OCT 2.743-91.

17.Jlornueckas ¢ynkuusa. Ilepeunciaure norudeckue
GyHKIIUY 2 IEpeMEHHBIX.

18.CriocoObI onrcaHus TOTHUECKUX (OyHKITHIA.

19.KH®, IH®, CKH®, C/IHO®.

20.Munnmmsanmst  Jiorndeckor  GyHkimH.  CriocoObl
MUHUMU3ALINH.

21.3aKoHBI ¥ TEOpeMBbl OyJeBOW anreOphl, MPUMEHsEMbIE
JUI MUHMMU3aLUN aHATUTHYECKUM CTIOCOO0M.

22.TIporiecc MHUHMMH3AIMK C TIOMOIIBbIO KapThl KapHo.
IIpuBenure npumep.

23.Knmaccuduxarmms JJIECMEHTOB ndpoBoi
CXEMOTEXHUKH.

24.OCHOBHBIE TaPaMETPHI JIOTHYECKHUX DJIEMEHTOB.

25.1loHATHE AKTUBHOIO M TACCHUBHOTO JIOTMYECKHX
CHUTHAJIOB. [lepenarounas XapaKTepUCTHKA
JIOTHYECKOTO JIEMEHTA.

26.1ToMex0yCcTOMYUBOCTD JIOTHYECKOTO JIEMEHTA.

27.Harpy3o4Hass crnocoOHOCTb JIOTHUECKOTO 3JIEMEHTA.
[lpuBenuTe mpUMep CXEMBI, JIEMOHCTPUPYIOMICH
oIpeJieJIeHUue Harpy304HOI CIIOCOOHOCTH.

28.breicTponeiicTBue  jormyeckoro aneMmeHTta. Croco0
U3MepeHus: ObICTPOACHUCTBHS C TIOMOIIBIO KOJIBIIEBOTO
reHeparopa. Pabora mepeximroueHus.

29.TlpuniunuaneHas cxema 0OasucHoro TTJI-anemenra.
[IpuBenuTe HSKBHBAJCHTHYI) CXEMy  BBIXOJHOTO
Kackajga. Jlokaxkute, dYTO  cXemMa  peaju3yeT
nornueckyro onepanuro 21-HE.

30.lenuTens HampsOKEHUs W MPUHLUI €ro  padoThI.
[TpuBenute HopMyIIBI, MOSCHSIOIINE €TO PAOOTY.

31.Tlpunnunuansueie  cxembl  OasucHbix ~ KMOII-
snemeHntoB  2M-HE wu  2WJIM-HE. [IlpuBeaute
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OKBHBAJICHTHBIC CXEMBI. J[OKaXuTe, UYTO CXEMBI
peaIn3yIOT yKa3aHHbIEC JIOTUYECKHE ONEPALIUU.

32.[TpuHuunuanbHast cxema JIorndeckux siemenToB JCJIL.

33.0npenenenne KOMOWHAIIMOHHBIX YCTPOWCTB. THITBI
KOMOWHAIIMOHHBIX ~ yCTPOMCTB, KOTOpPBIE IIMPOKO
MIPUMEHSIFOTCS ¥ BBIITYCKAIOTCS B BUAE MUKPOCXEM.

34.0tampl  anrOpUTMa  CHHTE3a  KOMOWHAIIMOHHBIX
ycTpoiicTB. Peanuzanusa 4-pa3psgHOro cymmaropa ¢
napaieIbHBIM IEPEHOCOM

35.udparop. Dtambl CcUHTE3a JIBOUYHO-IECATUYHOTO
mmdpatopa. YactuaHo orpeesieHHas
(HemoomnpeneneHHas) byHKIHS, MUHHUMHM3AIAS
JOTUYECKUX YPABHEHHU 1  HEIOONPEACIICHHON
¢bynkuuu. [Toscaute cxemy.

36. lemmdparop. Drtambl CUHTE3a JBOMYHO-IECATUIHOTO
nemudpatopa. BbIXOgHOW cHUTHAI CHHTE3HPYEMOIO
nemmdparopa. [loscaute cxemy.

37.MynbTHILIEKCOP. [Ipumenenue. MuHuMH3anus
joruueckoro ypaBHeHus. [loscuure cxemy.
38. leMyJIbTUILIEKCOP. Oransl CHHTE3a

nemynbtuiuiekcopa. [losicuure cxemy.

39.0Tampl  cHMHTE3a OTHOPA3PSAHOIO IMOJyCYMMATOpa,
MOJIHOTO  OJHOpa3psaHoro cymmaropa. OObsicHUTE
cxembl. [ 1e oHn npuMeHsroTCs?

40.CpaBHuTeNnbHAsE  XapaKTepUCTHKA  cymMMmaropa C
[IOCJICZIOBATEIbHBIM [IEPEHOCOM M CyMMaropa ¢
napajieIbHbIM EPEHOCOM.

41.TIpuHIIUIT TOCTPOCHHST MHOTOPA3PSTHOTO CyMMAaTopa ¢
IIOCJIE0BATEIbHBIM IIEPEHOCOM.

42 TIpyHIMIT CHHTE3a MHOTOPA3PSAHOTO CymMMaropa cC
napajieIbHbIM EPEHOCOM.

43.0mpenerieHne  MOCIEAOBATEIPHOCTHBIX — YCTPOMCTB.
TaxkTupoBanue nudpoBbIX YCTPOICTB

44 Bunpl cuaxpoHuzanuu. O0o3HaYeHUE Pa3HBIX BUIOB
CUHXPOHM3allUd Ha  MPUHIMIHAIBHBIX  CXEeMax
cormacHo 'OCT 2.743-91

45.TIpunuun pabotsl RS-tpurrepa. [losicure cxemsl.

46.1lpuanun  pabotel  D-tpurrepa. [losicaure 1o
BPEMEHHBIM JUarpaMMaMm pasnuuust B pabore D-
TpUITE€pAa CO  CTaTUYECKOW W JUHAMUYECKOH
CHUHXPOHM3AIHEH.

47.D-Tpurrep ¢ acCMHXPOHHBIMH BXOJaMH YCTAHOBKU U
copoca. [Tosicuure paboTy CXEMBI.

48.00mass  xapakTepHCTHKa W  PEKHUMBI  PaOOTHI
JKTpurrepa.

49.T-tpurrep, ero (QyHKIMOHAJIbHOE  HA3HAYCHHE.
[TosichuTe cxembl peanuzanuu T-Tpurrepa Ha OCHOBE
D-tpurrepa, Ha ocHoBe JK-Tpurrepa.

50.Onpenenenne peructpa. Tumsl peructpos. [IpuHnum
paboOTBl M CXEMbl pErucTpa CJIBUra W perucrpa
XpaHEeHHUS.

S51.IlpuHMn  paGoOTeI W CXEMBI  TOCJIEI0BATEIbHO-
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MapajyieIbHOTO PErucTpa CIBUTA M YHHBEPCAIHHOTO
peructpa. s 4yero B HMX COCTaBe HCIOJB3YIOTCS
MYJIBTUILIEKCOPHI?

52.0mpenenenne  cuerunka. OCHOBHBIE —IapaMeTpEI
cueTunkoB. Kiaccudukanus c4eT4uKoB.

53. JIBonuHbIi CYMMUPYIOIIHHA CUYCTUHK c
MoCIIeIOBaTeIbHBIM TiepeHocoM. [losicHute paboTy
CXEMBI.

54. JIBonyHbIN BBIUUTAIOITUN CUETUUK c
nociefoBaTeabHbIM TiepeHocoM. [losicHute paboty
CXEMBI.

55.PeBepcuBHbIl cueTynk. [loscaute cxemy. [[ns dyero B
€ro COCTaBE€ UCHOJIb3YIOTCS MYJIbTUILIEKCOPHI?

56.CueTynky ¢ napamuieabHbIM TepeHocoM. [losicHute
MPUHLMIT OpraHu3alUy [apaJJICIbHOIO IEepeHoca.
CpaBHHTE MX CO CYETUYMKAMHU C IIOCJIEIOBATEIbHBIM
IIEPEHOCOM.

57./IBonuHo-necATUUHbIN cueTduk. I[losicHuTe anroputm
cuHTe3a jemudparopa 3ampeuieHHBIX COCTOSTHHMA.
I[ToueMy B Takux CUYETYMKAX HCHOJIB3YIOTCA D-
TPUITEPHl C ACUHXPOHHBIMU BXOJAMHM YCTAaHOBKH U
copoca? [losicHure cxemy.

58.Cuerunk  J>KOHCOHa M  KOJBLEBOH  CUETYHK.
[lapameTpel, TpUMEHEHHWE, TNPUHOUI  PAOOTHL
[losicHUTE UX CXEMBL.

59.TJIMC.

Bompocsr (3amaun) aiist 3aueta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.

Tabnuua 16 — Borpocs! (3a1aum) ams 3aueta / qudd. 3auera

Ne i/t

[Tepeuens BompocoB (3aga4) ans 3a4dera / qudd. 3adera

Kon
WHJIUKATOpa

Y4eOHbIM MJITAHOM HE MPEAYCMOTPEHO

[lepeuenp TeM [ KypcOBOTO MPOEKTUPOBAHUS/BBIIIOJHEHUS KYypCOBOM pabOThI
MpeJICTaBIeHbI B Ta0nuie 17.
Tabauna 17 — IlepeyeHs TeM Juisi KYpCOBOI'O MPOEKTUPOBAHMUSI/BBIIIOIHEHUSI KYPCOBOM pabOThI

[TpuMepHBIii IepedeHb TeM Il KypCOBOIO MPOEKTUPOBAHUS/BBITTOIHEHHS

Ne n/mt .
KYpCOBOM paboThI
Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO
Bompocel  u1s1  mpoBeneHMsT NPOMEXYTOUHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmuma 18 — [TpumepHBIi epedeHb BOIIPOCOB ISl TECTOB

Ne /i1

ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB

Kon
WHJIUKATOpa

He npenycmorpeHno

[lepeueHb TeM KOHTPOJIBHBIX PabOT MO MUCUUIUIMHE OOYyYarolIUXCs 3a0YHON (OPMBI
o0OydeHus1, IpecTaBIeHbl B Ta0muie 19.
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Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeHo

10.4. Meroauueckue  Marepuaibl,  ONPEACHSAIONIME  HPOLEIyphl  OLICHUBAHHS
UH/IMKATOPOB, XapaKTepU3YIOIIMX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHMH, COAEpKarcs B
JOKaJIbHBIX HOpMaTuBHbIX akTax [YAII, pernameHTHpyHOIMX MOPAJOK U HPOLEAYPY
IPOBE/ICHUS TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTaluyu 00ydaromuxcs
I'VAIL

11. MeTO,Z[I/ILICCKI/Ie YKazaHus I O6y‘IaI-OH_[I/IXC$I 110 OCBOCHHUIO JHCHUIIIIMHBI

11.1. Meroauueckue yka3aHus [ OOy4yarolIMXCAd 10 OCBOEHHMIO JIEKLIHOHHOTO
MaTepuaia.

OcCHOBHOE Ha3HAYEHME JIEKIIMOHHOTO Marepuajiga — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
riyOOKOoe W SCHOE H3JIOKEHHE ydeOHOro marepuana. HasHaueHwe COBpPEMEHHOH JIEKIIMU B
paMKax TUCLMILIMHBI HE B TOM, YTOOBI MOJIyYUTh BCIO MHPOPMALMIO IO TEME, 2 B OCBOCHUH
(GyHIaMEHTaJIbHBIX MpoOJeM JUCUMIUIMHBL, METOJOB HAay4YHOIO I[I03HAHUS, HOBEHIIMNX
JOCTIDKEHUI Hay4dHOH MbIciau. B ydyeOHOM mporecce JIeKIUs BBIMNOIHIET METOJI0JOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUIMH. JIEKIMs pacKpbIBaeT MOHATUIHBIN armapar
KOHKPETHOW o0siacTH 3HaHus, €€ mpoOsieMbl, AAaeT LEeIbHOE NPEACTaBIECHUE O AUCLUILUIMHE,
MIOKAa3bIBAET B3aUMOCBSI3b C IPYTUMU AUCHUIUIMHAMH.

[Inanupyemble pe3yabTaThl IPU OCBOEHUH 00yYaIOMIMMUCS JIGKIIMOHHOTO MaTepuaa;

— T[IOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAaHUH, YPOBEHb
KOTOPBIX ONPEAEISIETCS LEIIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE NPO(ECCHOHATHHO-IENOBBIX  KadecTB, JIIOOBH K  TpPeAMETYy U
CaMOCTOSITEIbHOTO TBOPYECKOI'O MBIIITIEHHUS.

— TOsBJIEHHE HEOOXOAMMOI0 HHTEpEeca, HEOOXOAUMOTO JJIsl CAMOCTOSITENIbHON paboThI;

— TIOJy4YeHUE 3HAHUNW O COBPEMEHHOM YPOBHE DAa3BUTUS HAyKH U TEXHUKU U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/IbI;

— HayuyuThCs METOJUYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICIH U
MOJIO)KEHUS, MPHUXOAUTh K KOHKPETHBIM BBIBOJAM, MOBTOPSATh HUX B  Pa3IMYHBIX
bopmyarpoBKax);

— TOJIy4Y€HHe TOYHOIO IOHUMAaHHUs BCEX HEOOXOAUMBIX TEPMUHOB U MOHATHH.

JIekuMOHHBI MaTepHal MOXET CONPOBOXKIATbCA JEMOHCTpaluend CIIaiIoB W
UCMOJIb30BAaHUEM Da3/laTOYHOI0 MaTepualla IpH TPOBEIEHUH KOPOTKHX JHUCKycCUH 00
O0COOEHHOCTSIX MPUMEHEHUSI OT/AETbHBIX TEMATHUK I10 IUCHUIUIMHE.

CrpyKTypa npeaocTaBieHHs JEKIHOHHOIO MaTepuaa:

Paznen 1. lludpooii curnan

Paznien 2. OcHOBBI anreOpsl MepeKIouaTeNbHbIX (PYyHKITHIA

Pa3nen 3. CxeMOTEXHHKA JOTHUECKUX DIIEMEHTOB

Paznen 4. KomOuHanmoHHble ycTpoicTBa

Pasznen 5. IlocnenoBarebHOCTHBIE YCTPOMCTBA

Paznen 6. IlpoextupoBanue nudpossix yerpoiicts Ha [IJIUC

Jlns pa3BUTHSI Y CTYIEHTOB HaBBIKOB CAMOCTOSTEIBHOTO OBJIAJCHUS TEOPETUYECKUM
MaTepuajJoM psAA TeM JAUCHUIUIMHBI Ha JIEKUMOHHBIX 3aHATUSAX JlaeTcd O0030pHO, 4YTO
IpeJoJiaraeT uX CaMOCTOSATENbHOE AETaIbHOE N3YUEHHUE.

Jlek1IMOHHBIE MaTepUabl IPUBEIEHBI B y4eOHOM MTOCOOUU:
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CxeMoTexHHKa MUGPPOBBIX YCTPOUCTB : [ DIEKTPOHHBIA pecypc] : yueOHoe mocodue /
1O. B. bakmeena ; C.-Ilerep0. roc. yH-T a3pOKOCM. TPHUOOPOCTPOCHHSI. - DIEKTPOH. TEKCTOBBIC
naH. - Cankrt-IlerepOypr : U3n-Bo I'YAII, 2020. - 113 c.

11.2. Meroauyeckue yKa3aHUs IJIs1 OOYYarOIIMUXCS 110 BBITOJHEHHUIO JA0OPATOPHBIX
pabor

B xone BeimonHeHus n1abOpaTOpHBIX pPabOT oOydaOIMIMKCA AOKEH YriayOuTh W
3aKpENUTh 3HAHUA, NMPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHOU METOJMKOM M TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBHHM C KBaJIHU(UKAIUOHHON XapaKTEPUCTHUKON 0O0yyaromerocs.
Brimonnenue mabopaTopHBIX pabOT COCTOUT U3 AKCIEPUMEHTAIbHO-TIPAKTHYECKON, pacueTHO-
AHAJIMTUYECKOM YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

Brimonnenue 1abopaTtopHBIX pabOT OO0ydaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS JUCIUIUIMHBI, ONpEeNeiseMOll Y4eOHBbIM IUTAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBarOIIUM PEIICHUE CIIeTYIOINX OCHOBHBIX 33a/1a4 00y4aroIerocs:

— npuoOpeTeHrne HaBBHIKOB HCCIEJOBAaHUS IMPOIECCOB, SBJICHHUM W  OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOMW JUCIUIUIMHBL;

— 3aKperuieHUe, pa3BUTHE W JCTANIM3allds TEOPETHUYECKUX 3HAHUU, MOJYyYEHHBIX Ha
JCKIUSX;

— TOJy4YeHUE HOBOM MH(OPMAIINH 110 U3y4aeMOU TUCIUILINHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3aganue 1 TpeOOBaHUS K IPOBEACHUIO JIA0OPATOPHBIX PA0OT

BapuaHT 3amaHus 1o KaxaoW JabopaTOpHOi paboTe OOyYaroIIUiCs TMOIy4aeT B
COOTBETCTBUH C HOMEpPOM B JKypHasie rpymmbl. Ilepea mpoBeaeHuem j1abopaTOpHON pabOThI
oOyuaromemMycsi ClieyeT BHUMATEIbHO O3HAKOMHUTBHCS C METOJIMYECKUMHU YKa3aHUSIMH TI0 €¢
BBIITOJIHCHUIO. B COOTBCTCTBUU C 3aJaHUECM 06yl{a}0m1/11710${ JOJIDKCH ITOATOTOBUTH H€O6XOI[I/IMI)I€
JIAHHBIC, BBITIOJHUTh YKa3aHHYI0 TIOCJIEOBATEIIbHOCTh JIEHCTBUH, MOJYYHTh TpeOyeMble
pe3yabTaThl, 0QOPMUTH U 3aITUTUTH OTUYET 10 JJAOOpaTOpHOU padoTe.

Crpykrypa 1 dhopMma oTdeTa 0 1adopaTopHoOii pabore

Otuer o naboparopHoit pabote B 00IIeM ciiydae JODKEH COJEP:KaTh. TUTYIBHBINA JIHCT,
1eab padboThl, HOPMYIUPOBKY 3aJaHUS, aJITOPUTMBI IIPOTPAMM, TEKCTHI IPOTPAMM U BBIBOJIBI 110
nabopaTopHoii pabore.

TpeboBanus k ohopMIECHUIO OTYETA O JIabopaTOpHOIi paboTe

[lo naGopaTopHbIM paboTaM BBINOJHSAETCA OTYET. TUTYNbHBIA JUCT OdopmiseTcs B
COOTBETCTBHUH C mabioHoM (06pasitom), mpuBeaeHHbIM Ha caiite ['YAII (https://new.guap.ru/) B
pasaene «HopmatuBHas jgokymentarms»  (https://guap.ru/standart/doc). TekcTtoBbie
rpaduueckue marepuanbl OQOPMISIOTCS B cOOTBeTcTBHHM C JAeiictByromuMu ['OCTamu u
TpeOoBaHUsIMU, MpHUBeAeHHbIMU Ha caiite ['YAII B pasgene «HopmartuBHas AOKyMeHTAIs»
(https://guap.ru/standart/doc).

MeToaudeckue yKka3aHusl 10 IPOX0KJICHUIO 1a00paTOPHBIX PaboT:

[Mudpossie ycTpolicTBa: [DNEKTPOHHBIA pecypc]: METOAMUYECKUE yKa3aHHs K
BBITIOJIHEHHTO JTabopaTopHbIX padot / C.-IleTepO. roc. yH-T a9poKOCM. MPUOOPOCTPOCHHS ; COCT.:
1O. B. bakmeesa, K. K. Tomuyk. - DnektpoH. TekctoBble naH. - Cankt-IlerepOypr : M3a-Bo
I'VAIL 2019. - 47 c.

11.3. Meroauueckue ykazaHus JUIsl OOYYaOIIMXCS 10 MPOXO0XKIESHHIO CAMOCTOSITEITHHOM
paboThI
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B xone BBIMOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJaroNIUiics BBITIOIHSAET pabOTy IO
3aJJaHUI0O ¥ TIPU METOJUYECKOM PYKOBOJCTBE IPEINOoAaBaTelisi, HO 06e3 ero HermocpeCTBEHHOTO
YYaCTHSL.

s oOywarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIOTHEHUS CaMOCTOSITENBHONH paboThl, y oOyuaromierocs (Gopmupyercs
nenecooOpa3Hoe IIaHUPOBaHUe pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMCHUS
N HABBIKM B YCBOCHHHU W CHCTCMATH3ALIUH HpI/IOGpeTaeMBIX 3HaHI/If/'I, O6CCHC‘-H/IBaeT BBICOKHUH
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOyYEHHsS, IIOMOTAeT IIOJYYUTh HABBIKH IOBBIIICHHS
npo¢eCCHOHATBHOTO YPOBHSI.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYIO — paboTy
00y4aroUUXCASBIISIOTCS:

- y‘Ie6HO'MeTOZ[I/IlI€CKI/Iﬁ MaTcpHrall o AUCHUIINHE.

11.4. Metoauueckue yKa3aHusl Uil OOYyYarolIMXCs MO MPOXOXKICHHIO TEKYIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuii KOHTpPOJIb YCHEBAEMOCTHM NIPEIyCMaTpUBAaET KOHTPOJb KayecTBa 3HAHUU
00y4aroluXxcsi, OCYLIECTBIIIEMOTO B TEUEHUE CEMECTpa C ILIEJIbI0 OLIEHUBAHMS X0Jla OCBOCHUS
JUCLUIUINHBI.

dopma poBeeHHS TEKYILEro KOHTPOJIS — 3allUTa OTYETOB MO Ja00paTOpHBIM padoTaM.
Pe3ynbpTaThl TEKYIIEro KOHTPOJISL YUUTHIBAIOTCS IPU IIPOBEJECHUH POMEKYTOUYHON aTTECTAallUU B
cootBercTBUU C¢ TpeboBanusmu CTO I'VAIL CMK 3.76 «llonoxkeHue o TEeKylIeM KOHTpOIIE
YCIEBAEMOCTH U IIPOMEKYTOUHOM aTTecTalu CTyJeHToB U acnupanToB 'Y AIL oGyuaroniuxcs
1o 00pazoBaTENbHBIM MPOrPaMMaM BBICIIETO 0OPa30BAHUY.

11.5. Meroauueckue yka3zaHus Uil O0y4aroIUXCs MO MPOXOXKAECHUIO MPOMEXYTOYHOH
aTTeCTalUN.

IIpomexxyTounass  artectanusi  OoOyyarOIIMXCsl — HpeaycMaTpuBaeT  OLIEHUBaHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTAaTOB 00y4YeHMs MO JuciuiuiiHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (¢opMma OIEHKM 3HaHHMH, MOJYYEHHbIX OOydJaroUlMMcs B Ipolecce
U3y4YeHUs] BCeW NUCLUIUIMHBI UM €€ YaCTH, HaBBIKOB CaMOCTOSTEIbHOM paboThl, CIOCOOHOCTH
OPUMEHSTh MX JUI PEHICeHHs NPAKTUYECKUX 3adad. ODK3aMeH, KaK IpPaBUJIO, MPOBOJIUTCS B
NEPUOJA HK3aMEHALlMOHHOM CECCHMM M 3aBEpIUACTCs AaTTECTAllMOHHOM OLIEHKOM «OTJIMYHOY,
«XOPOILIOY, «YIOBIETBOPUTEIBHO», «HEYIOBIECTBOPUTEIBHOY.

Cucrema OLEHOK IpU INPOBEIECHUU INPOMEKYTOYHOM AaTTEeCTalMM OCYLIECTBISETCS B
cooTBeTCTBUM C TpeboBanusMHu Ilonoxkenuit «O TekylieM KOHTpOJE YCIEBAaEMOCTH H
IPOMEXYTOUHOM arrectanuu cryaeHToB ['YAII, oOyuwarommxcs Mo mnporpaMmaM BBICIIETO
oOpazoBanHusi» M «O MOAYJIBHO-PEUTHHIOBOM CHCTEME OLIEHKM KadecTBa Y4eOHOW paboTh
ctyneHtoB B I'YAII». DOx3amen mnpoBoautcss B ycTHOM ¢opme. Ilpu sBke Ha 3K3aMeH
oOyuvaromuiicss 00s3aH HMMeThb HpU cebe 3a4eTHYI0 KHHXKKY, KOTOPYI0 OH THpeabsBISeT
npenogasarento. [IpueM sk3ameHa 0e3 3aueTHOM KHMKKM HE Jlomyckaercs. Eciam co cTopoHbl
oOyyaromerocss BO BpeMsl 5SK3aMeHa JIOMYIIEHbl HapylmleHHs y4eOHOM JUCHMIUTMHBI
(criichIBaHME, HECAHKIMOHMPOBAHHOE HCIIOIb30BAaHUE CPEICTB MOOWIBHOW CBS3H, ayIuo—
IUIEMEPOB U IPYIMX TEXHUYECKUX YCTPOMCTB), HApPYLIEHMs NPABUJI BHYTPEHHErO pacrlopsiaka
I'VAII, npennpuHsTa MNONBITKA MOMJIOra JTOKYMEHTOB, NPENOJABaTENIb BIPaBe YAAINTh
00yyaromerocsi ¢ 9K3aMeHa C 3aHECEHHUEM B BEJOMOCTb OLIEHKH «HEYAOBJIEeTBOpUTENbHOY». [lo
pe3yibpTaTaM 3K3aMeHa IOJIOKHUTENIbHASI OLIEHKA 3aHOCUTCS IPENOoJaBaTeieM B BEIOMOCTh H
3a4eTHYI0 KHWKKY. OTpuuartenpHas OLEHKAa 3aHOCHTCS TOJBKO B BenomocTs. HesBka
oOydarolierocss Ha SK3aMEH OTMEYaeTCsl B BEJOMOCTH CIIOBaMHU «HE SIBUJICS), JHOO «H/S».
JIMpeKTOp MHCTUTYTA Ha OCHOBE BEJOMOCTH BBIICHSET NPUYMHY OTCYTCTBHUSI 00ydaloLerocs Ha
9K3aMCHE U IPUHUMAET PELICHHUE O MOPSAAKE MOCIECIYOLIEH Coaun.
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Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

JlaTta BHECeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
W3MEHEHHUS

ConeprxaHne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOJIA
3aceaHusl
Kadeapsl

Iommuce
3aB.

kadempoit
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