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1. Hean u 3a1a4u M3y4YeHHUs TUCHUTIHHBI (MOTYJIs1)

1.1. Heab ocBOEHUS TUCHUILIHHBI

Lenpto npenogaBanust qucruruinibl «{udposas 00paboTka CHUTHAIOBY SIBISETCS OOecte-
YyeHrne 0a30BOM MOJIOTOBKH CTYIEHTOB B 00JIACTH METOOB, AJITOPUTMOB U CPEICTB IIUPPOBOH 00-
pabOTKM CUTHAJIOB B PAaIUO3JIEKTPOHUKE, TEXHUKE CBSI3M M CMEXKHBIX oOnactsax. [Ipu aTom ocoboe
BHUMAaHHE YJIEISIETCSl N3YUYCHUIO MATEMaTHYECKOTO ariapara i OCHOB TeOpUH IH(poBoii 00paboT-
KH CUTHAJIOB, METOJIOB MPOCKTUPOBAHUS aITOPUTMOB LU(PPOBOIi 00pabOTKM CHUTHAJIOB U pacuera
UQPPOBBIX (PUIBTPOB C UCIIOJIH30BAHUEM COBPEMEHHBIX CPEICTB BRIYMCIUTEILHON TEXHHUKH.

1.2. 3apauy AMCHUILINHBI

K ocHoBHBIM 3amauaM ocBoeHMs AucuUILTHHBI «[{udpoBas o6paboTka CUTHATIOBY MPEXIEe
BCETO OTHOCHUTCS:

— U3y4YeHHe OCHOB (yHJIaMEHTAIbHOM Teopuu U(poBoil 00pabOTKM CUTHAJIOB B YacTH Oa-
30BBIX METO/IOB U &JITOPUTMOB HU(POBOIT 0OpaOOTKH CHTHATIOB, MHBAPUAHTHBIX OTHOCHTENIBHO (PU-
3MYECKOI MPUPOABl CUTHAJA, M BKIIOYAIOIIUX B ceOsl: MaTeMaTH4eCKOoe ONucaHue (MaTreMaTHue-
CKHE MOJICIIN) JTUHEHHBIX JUCKPETHBIX CUCTEM W JUCKPETHBIX CUTHAJIOB, BKIIOYAs JUCKPETHOE U
osicTpoe npeobpazoBanue Dypbe;

— U3y4eHUE OCHOBHBIX ITAIIOB MPOSKTUPOBAHUS ITUPPOBHIX (PHIBTPOB;

— U3YyYEHHE METOJIOB CHHTE3a U aHaiu3a HU(GPOBHIX (MIBTPOB M UX MaTEMaTHYECKOTO OIHU-
CaHUs B BUJC CTPYKTYD;

— HM3Y4YEHHE COBPEMEHHBIX CPEJICTB KOMIBIOTEPHOTO MOJAETUPOBaHUs 0a30BbIX METOJOB U
AITOPUTMOB LIMPPOBOI 0OPaOOTKU CUTHAIIOB.

1.3. MecTo AucuMIIUHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTe/IbHON NMPOrpaMMbl

Hucuumnuna b1.6.16 «ludpoBas 0O6paboTka curHaioB» BXOIUT B 6a3oByio udacth bl.b
6soka 1. Iucuumnunel (Mmoxynu) b1 yuebnoro miana.

JlucuMIiuHa JIOTUYECKU U COJEpKATeIbHO-METOAMUECKH CBA3aHa C JUCIUILUIMHAMU MOJY-
neit «Marematukay, «Obmas ¢pusuka», «O0mui puznyeckuii mpakTUKym». [lji1 0OCBOEHHsI TaHHON
JUCLUIUIMHBI HEOOXOIUMO BJIa/IeTh METO/IaMU MaTeMaTUUYECKOr0 aHaIN3a, aHAIUTUYECKON TeoMeT-
puM, JIMHEHHOHN anreOphl, perieHueM aiaredpanydeckux, AuddepeHInanbHbBIX M HMHTETpalbHbBIX
YpaBHEHUI; TeOpUH (QYHKIUI KOMIIJIEKCHOTO IEPEMEHHOT0, TEOPUU BEPOSITHOCTEN U MaTeMaTuye-
CKOM CTaTMCTUKHU; 3HATh OCHOBHBIE (PU3MUECKUE 3aKOHBI; YMETh NMPUMEHATh MaTeMaTHYeCKUe Me-
TOJbI U (PU3UUECKHE 3aKOHBI IJISl pELIEHUS MPAKTUYECKUX 3a/1a4.

B pesynbrare nm3ydeHHs] HAcTOALIEW NUCLUUIUIMHBI CTYIAEHTH! JOJDKHBI MOJIYYUTh 3HAHMS,
UMEIOIME HE TOJBKO CaMOCTOSTENIBHOE 3Hau€HHe, HO U oOecnednBaroniye 0a30ByI0 MOJATOTOBKY
JUIl YCBOEHHS JAUCUUIUIMH 0a30BOH M BapuaTHBHOHM uacTeil Onoka 1 «Jlucuurumubl (MOZYIN)»
yueOHOro IJIaHa.

1.4. IlepevyeHb MIAHUPYEMBIX pe3yJIbTATOB 00y4YeHHS MO AUCHUILIMHE (MOYJIO), CO-
OTHECEHHBIX € IVIAHMPYEMBbIMHU pe3yJIbTATAMH 0CBOCHHS 00pa30BaTeIbHON NPOrPaMMBbI

N3ydyenue nanHoW y4eOHON NUCHUIUIMHBI HAMPABICHO Ha (DOPMHUPOBAHHE Y O0YUAIOIIMXCS
cnenyromux komrerenmuii: OITK-3, OITK-4.



e Nupekc Coneprxanue B pe3ynbraTe u3yueHus: yaeOHON AUCHUTIIMHBI
oy, | KoMIe- KOMITETCHITHH 00ydJaromuecs JOKHbI
TEHIINU (vm e€ vacTh) 3HATh yMeTh BJIa/IeTh
1. | OIIK-3 | cnocoOHOCTBIO  Blla- | — METOABI MaTe- | — OOBSACHATh Ma- | —  HaBBIKAMH
JeTh OCHOBHBIMH Me€- | MATHYECKOTO TEMaTUYECKOE COCTaBIICHHSI
TOJIaMH, CIOCOOAMH W | ONIMCAHUsI  JIM- | ONMCAHHWE JUHEH- | MaTeMaTh4e-
CpeACTBaMHU TMOJIyYe- | HSWHBIX  JIMC- | HBIX JHMCKPETHBIX | CKUX MOJeen
HUS, XpaHEHUs, Tepe- | KPEeTHBIX CH- | CHCTEM B BHUJC | JIMHEHHBIX
paboTku HH(pOPMAIHH | CTEM; JITOPUTMOB; JTMCKPETHBIX
— OCHOBHBIC | — BBITIOJTHSATE | CUCTEM U JTUC-
3Talbl MPOEKTH- | KOMITBIOTEPHOE KPETHBIX CHT-
poBanust 1U(- | MOIETHUPOBAHUE | HAJIOB;
POBBIX  (WJIb- | TMHEWHBIX  JMC- | —  HABBIKAMU
TPOB; KPETHBIX CHCTEM | KOMITBIOTEp-
— OCHOBHBIC Me- | Ha OCHOBE MX Ma- | HOTO MO/ICIIH-
TOJBI CHHTE3a M | TeMaTUYECKOTO poBaHHS  JIH-
aHam3a Ya- | ONHKCaHMS, HEHHBIX  JTUC-
CTOTHO- — 3a7aBaTh Tpe- | KPETHBIX  CH-
n30MpaTeNb-HbIX | OOBaHUS K 4Ya- | CTEM;
U (HPOBBIX CTOTHBIM  Xapak-
(bUIBTPOB; TEPUCTUKAM LM -

POBBIX (DMITBTPOB;
— 00OCHOBBIBATH
BBIOOp THIIA IU-
poBoro ¢uibTpa,
C KOHEYHOW WIH
O6ecKoHeuyHOU
AMITYJIbCHOM  Xa-
PaKTEpPUCTUKOI;
— CHHTE3HpOBATh
1 poBoi
GbuabTp U aHAIU-
3UpOBaTh €ro Xa-
PaKTePUCTHKH
CpeACTBaMHU KOM-
MBIOTEPHOTO  MO-
JIeTUPOBaHMS;

— 00OCHOBBIBaTh
BBIOOp CTPYKTYPHI
nudpoBoro
¢bunbTpa;

- BBITIOJTHATH
KOMIIBIOTEPHOE
MO/JICIIUPOBaHUE
CTPYKTYpbI 1TU-
poBoro puneTpa;
— BBIYUCIISATh
IMCKpETHOE TIpe-
oOpa3oBaHme
dypbe IUCKPET-
HOTO CHUTHajla C
MOMOIIBI0 ~ AJIr0-




Nupekc Coneprxanue B pe3ynbraTe u3yueHus: yaeOHON AUCHUTIIMHBI
KOMIIe- KOMIIETEHIIH 00yYaromuecs 10JKHbI

TEHIUN (unu e€ yacTH) 3HATh yMeTh BJaj1eTh
PUTMOB OBICTPOTO
npeoOpa3oBaHMs
dypee cpencraa-
MU  KOMIIBIOTEP-
HOTO MOJIEJIUPO-
BaHUSL.

2. | OIIK-4 | cmocOOHOCTBIO WMMETh | — METOJbl MaTe- | — CHHTE3MPOBATh | —  HABBIKAMHU
HaBbIKU CaMOCTOSI- | MATUYECKOTO U poBoit KOMITBIOTEPHO-
TENIbHOW paboThl Ha | omucaHus LUQ- | QUIBTP U aHAIH- | TO TPOEKTHPO-
KOMIIBIOTEPE U B KOM- | pOBBIX  (uWib- | 3MpOBaTh €ro Xa- | BaHUS IUQpo-

II.II.

NBIOTEPHBIX CeTdAX, | TPOB B BUJC | PAKTCPUCTUKHU BBIX (DHIIBTPOB,
OCYILIECTBIISAITh ~ KOM- | CTPYKTYPBI; CpeICTBAMHU KOM- | —  HaBBIKAMH
IOBIOTEPHOE  MOJICIH- | — METOJl Mare- | MBIOTEPHOT0 MO- | KOMIIBIOTEp-

pOBaHUE  YCTPOICTB, | MATHYECKOTO JeIUPOBAHHUS; HOTO  BBIYHC-
CHCTEM U MPOIIECCOB C | ONMCAHHUS JUC- | — OOOCHOBBIBATH | JICHHS  JHC-
UCIIOJIb30BaHUEM KPETHBIX CHTHA- | BBIOOP CTPYKTYPBI | KDETHOIO Mpe-
YHHUBEPCAIBHBIX TaKe- | JIOB C TIOMOIIBIO | IU(PPOBOTO o0pa3oBaHUs

TOB HPUKIIAIHBIX | JUCKPETHOTO bunbTpa; dypbe Ha OC-
KOMIIBIOTEPHBIX TPO- | MPeoOpazoBaHus | — BBINOJIHATH | HOBE OBICTPO-
rpaMm dypee; KOMIIBIOTEPHOE ro mpeodpaso-

— QITOPUTM | MOJICTHpOBaHUE | BaHusA Dyphe.
OBICTPOTO  Mpe- | CTPYKTYPBl  1Hb-
oOpazoBaHUs poBoro GUIBTPA;
dypbe; — BBIYUCTISATH
— MIPUHIIMIBI | TUCKPETHOE TIpe-
OLICHKH IIIyMOB | 00pa3oBaHue

KBaHTOBaHUS B | dypbe JHCKpeT-

UG POBBIX HOIO CHTHaja ¢
¢$unbTpax C | IOMOIBK  AJro-
(UKCUPOBAaHHON | PUTMOB OBICTPOTO
TOUYKOH. peoOpa3oBaHus

dypbe cpencraa-
MU  KOMIBIOTEp-
HOTO  MOJENIUPO-
BaHUSL.

2. CTpyKTYypa M coiepKaHHe JMCIUIIIHHbI
2.1. Pacnpeneienne TPyA0EMKOCTH JUCHMILJIMHBI 110 BHIaM padoT

OOm1ast Tpy10EMKOCTh TUCHMILIMHBI cocTaBister 3 3adu. ex. (108 wacoB), ux pacmnpene-
JIEHWE TI0 BUAAaM paloT mpecTaBiaeHo B Tabmutie (01 cmyoenmos ODO).



Bunx yueOnoii paboThl Bcero CemecTtpsbl
4acoB (gacer)
4

KonTakTHas padoTa, B TOM 4nce:
AyAUTOpPHBIE 3aHATHS (BCEro): 56 56
3aHgaTHA JIEKIIUOHHOIO TUIIA 24 24 — — —
JlaGopaTopHble 3aHATHS 32 32 — — —
3aHATUS CEMUHAPCKOTO TUTIA (CEMHUHAPBI, TPAKTHYECKHE
3aHSITHUSA) B B B} - -
HNuas koHTaKTHas padora:
KoHntposb camocTositenbHOM padoTsl (KCP) 4 4
[Tpomesxxyrounas arrectrauus (MKP) 0,2 0,2
CamocrosiTesibHAsi paboTa, B TOM YHCJI€: 47.8 47.8
KypcoBas pabora — — — — —
[TpopaboTka y4eOHOro (TEOPETUYECKOro) MaTepuaa 30 30 — — —
BeinosHeHre WHAMBHUYaTbHBIX 33aHUH (ITOITOTOBKA 58 58 B B B
COOOIIECHUH, TPE3EHTAIUI ) ! !
Pedepar — — — — —
[TonroroBka K TeKylemy KOHTPOJIIO 20 20 — — —
KonTpoas:
IloaroToBKa K 3K3aMeHY
OO0mas Tpy10eMKOCTh gac. 108 108 — - -

B TOM 4YHCJI€ KOHTAKTHAsA 60,2 60.2

padora

3a4. el 3 3

KonTaktHas paboTa npu npoBefeHUH y4eOHbIX 3aHATHI 1o aucuuiuinae «{udposas odpa-
00TKa CUTHAJIOB» BKJIIOYAET B ce0s: 3aHATHS JIEKLIMOHHOTO THUIA, JJAOOpaTOpHbIE pabOThI, 3aHATHS
CEMHUHApPCKOro TuMa (IPaKTHUYECKHUE 3aHATHs), TPYINIOBbIE U HMHIMBHUIYyalbHbIE KOHCYJIbTAllUU,
POMEXKYTOUHAas aTTecTalus B YCTHOH Gopme.

2.2. CTpyKTYpa AMCUUTIMHBI

Pacrnipesienenue BuoB y4eOHOI pabOTHI M UX TPYIOEMKOCTH IO pa3zeiaM JUCIHUILIHHEL.
Pa3zzesbl (TeMbl) TUCHUIUIMHBI, H3y4aeMbie B4 cemectpe (ounas ¢popma):

KomndgecTBo gacos
b HaumenoBanue pa3aenos (Tem) AYRUTOpHAS B;{:SIZE;I{/I
/T Bcero paboTta KCP
pabota
J | 113 | JIP CPC
1 |Cur”aisl ¥ JUHEHHBIE CUCTEMBI 18,8 4 - 4 - 10,8
2 |[uckperusanus U AUCKPETHBIE TPeodpa- 36 4 ) 16 2 14
30BaHUs CUTHAJIOB
3 |OuibTpanys OJHOMEPHBIX CUTHAJIOB 17 8 - - - 9
4 |YacroTHbIi aHAN3 ITMQPPOBBIX (PUIHTPOB 36 8 - 12 2 14
HToro no gucuunjinHe: 107,8 | 24 - 32 4 47,8




[Tpumeuanue: JI — nexun, 113 — npaktudeckue 3ansatus / ceMuHapsl, JIP — naboparopHsie
sansaTusi, CPC — camocrositenpHas paboTa CTy/IeHTa.

2.3. Conep:xanue pa3jiesoB (TeM) THCHUTLTUHBI

2.3.1. 3ausaTHud JeKIMOHHOr0 THIIA

Ne HaumenoBanue ®dopma TEKYIIEro
Coneprkanue paszena (TeMbl)
n/m | paszaena (TeMbl) KOHTPOJIS
1 |Curnans! u au- Knaccudukanusi curaanoB. AHaIOTOBbIe, TUC-|OTBETHl Ha KOHTPOJIb-

HEIHbIE CUCTEMBI |KpPETHBIE U LIU(POBBIE CUTHAJIBI. Hble BONpPOCHl / BBI-
Mertposorust curHanoB. JIuHelHOE, HOPMUPO-|IIOJIHEHHE  ITpaKTH4e-
BaHHOE, METPUYECKOe M TUJIBOEPTOBO NPO-|CKUX 3aJaHUN / OTYET
CTpaHCTBA CUTHAJIOB. [0 BBINOJIHEHHBIM Ja-
®dypbe-npeodpa3oBaHUE CUTHAJIOB U €ro CBOI-|00paTOpHBIM paboTam
crBa. O600mennbi psg Pypre. Dpdext I'no-
6ca. [IpeobpazoBanue cBepTku. Koppemnsuon-
HBIE U CIIEKTPAIbHbBIE COOTHOIIECHHUS.
JluHaMU4ecKoe U CHEeKTpalbHOE IpeJCTaBie-
HUE CUTHAJIOB. MOIIHOCTh U SHEPrusi CUTrHa-
JI0B. DHEPreTUYeCcKUe CIEeKTphl CUrHaioB. Ma-
TEMaTUYECKOEe ONMCAHME IIYMOB M ITOMeX. Xa-
PaKTEepUCTUKH ITOMEX.
JIvHeiiHble M MHBapUAHTHBIE K CIIBUTY CHUCTEMBbI
npeoOpa3oBaHusl CUTHaJIOB. VIMIyNbCHBIA OT-
KJIIMK U nepeaaTtoyHble (yHKuuu cucreM. MuTte-
rpan [roamens. AMIUIMTYTHO-4acTOTHas U ¢a-
30-4aCTOTHAsI XapaKTEPUCTUKU CUCTEM.

2  |duckperusauus M |3a7a4yd U NPUHLMIBI JTUCKPETU3alUK CUTHA-|OTBETHl Ha KOHTPOJIb-
JTUCKpETHBIE Mpe- |10B. PaBHOMepHas auckperusanus. CHEKTp{HblE BONPOCHI / BBI-
00pa30BaHMs CUT- |IUCKPETHOTO CUTHaja. VIHTepHoJALMOHHBIN|TOJIHEHHE IpaKTHue-

HaJIOB

pan KorensHukoBa—IllenHona. /[luckperusa-
nus ¢ ycpeaHeHueM. Jluckperusanus CIEk-
TPOB.

JluckpeTu3anus MO KPUTEPUIO HAUOOJBIIEro
OTKJIOHEHMS. AJaNnTHBHAsg JHUCKpPETU3aLus.
KBanToBanue curnanos. Jlenumanus U UHTEP-
MOJIALINS JAHHBIX.

IIpeobOpazoBanue dypre. uckpeTHoe npeod-
pazoBanue ®ypne. boicTpoe mpeobpa3oBaHue
®ypbe. Anroput™m ObICTPOro Mpeodpa3oBaHus
dypee.

HenpepsiBHOE U AMCKpETHOE MpeoOpa3oBaHue
Jlamaca.

Z-ipeoOpazoBanue curHaioB. Ilpumepsr z-
npeodpaszoBanus. CBs3b ¢ MpeoOpa3oBaHUSIMU
Dypre u Jlamnaca. CaoiicTBa z-
npeoOpazoBaHMs. Otobpaxenue z-
npeoOpa3oBanus. AHamuTHuyeckas ¢opma z-
obpazoB. OOpaTHOE Z-TIpeoOpa3OBaHUE.
JluckpeTHas cBepTka (KOHBOJIOLUS). YpaBHe-

CKHMX 3aJaHui / OTYET
[0 BBINOJIHEHHBIM JIa-
O6opaTopHBIM paboTam

7




HHE JTUCKPETHOM CBEPTKU. TeXHUKA CBEPTKH.
ABTokoOppensauus U ee BbruucieHue. Ilpume-
HEHUs1 aBTOKOPPEISLUOHHON (YHKIUH.
BeiiBner-npeoOpazoBanue " BelBIIET-
¢bunbpTpanus. IIporpammupoBaHue BeWBIET-
peoOpa3oBaHuil.

dunpTpanus oj-
HOMEPHBIX CUTHa-
JIOB

O6paboTtka nudpoBbIx curHaiaoB. Kirodyerbie
oreparuu 1uppoBoil 00paboTK (JIMHEHHas
CBEpTKa, Koppesiduus, JHuHeHHas uudponas
¢bunbTpanus, AUCKPETHBIE IPeoOpa3oBaHMUA,
Moaynsuusi curuanon). O0racTu MpUMEHEHUs
1 poBoii 00pabOTKM CUTHAJIOB.

Hudposeie duabTpsl. HepekypcuBHbIE U pe-
KypcuBHBIE (QUIbTpHL. VMITynbcHast peakuus
¢bunpTpoB. Ilepenatounsie GyHKIUU QUITb-
TpoB. YcroilunBocTh (puiabTpoB. YacToTHBIC
xapakTepucTuku QuiubTpoB. dazoBas u rpyr-
nosas 3aaepxkka. DuupTpanus CiydaiHbIX
curHanoB. CTpyKTypHBIE CXeMbl LU(POBBIX
(GUIBTPOB.

OTBeTHl Ha KOHTPOIIb-
HbIE BOINPOCHI / BBI-
NOJHEHHE MpaKTHye-
CKMX 3a/IaHUU

YacToTHBIN aHa-
713 U (pPOBBIX
bunbTpOB

QOWIbTPBI CriaakKUBaHUA. MeTos HauMEHBIINX
kBaapaToB. ®unbtpel MHK 1-ro mnopsnka.
WMnynbcHas peakuysi U 4acTOTHAsl XapakTe-
puctuka ¢uibtpa. OnTUMHU3aLUs CriakUBa-
Hus. GunsTpel MHK 2-ro nopsinka. @uibTpsl
MHK 4-ro nopsinka. PasHoctHble GuiabTpbl 1
(GuUIbTPBI MHTETPUPOBAHMUS.

OuibTpanus CIy4aiHbIX cUrHAIOB. CHEKTpbI
MOIIHOCTH CIIy4ailHbIX CUTHAJIOB.
[Ipumenenue BecoBbiXx (yHKIUA. DddexT
I'n66ca u ero mpakTUyecKue MoCaeACTBUS PU
¢unbTpanuu. Helitpanuzauusa ssnenus ['n60-
ca B 4acTOTHOW ob6nacTu. OCHOBHBIE BECOBBIE
GbyHKIUH.

HepekypcuBHble 4acToTHBIE LU(POBBIE (PUITh-
Tpbl. Tunsl ¢uiabTpoB. MeTonuka pacueToB
HI®. Uneanbhble yacToTHBIE QUIBTPHL. M-
nynbcHas peakuus ¢uibTpoB. KoHeuHble npu-
OmmkeHus: uaeanbHbIX (QuiabTpoB. Ilpumene-
HHUE BECOBBIX (YHKIMU. ['Tajgkue 4acTOTHBIC
¢unbTpel.  [uddepenuupyronme 1udposbie
GuabTpHl. AJNbTEpHATUBHBIE METONbI pacueTa
HEPEKYPCUBHBIX IU(POBBIX (PUIBTPOB.
Z-nipeoOpa3oBaHKME CUTHAJIOB M €ro CBOMCTBA.
[Tpumepsr z-mpeobpazoBanus. OOpatHoe z-
npe-o0pa3oBaHue. [Ipumenenus z-
npeoOpa3oBaHusl.

PexypcuBnble 1mudpossie ¢unsTpsl. Kackan-
Has u napasuiensHas gopma PLI®D. Pa3zpaboTtka
pPeKypCUBHBIX HHU(POBBHIX  GUIBTPOB. Pe-
KEKTOPHbIE M CEJEeKTOpHble (GuiabTpel. bumnu-
HeliHOoe z-TipeoOpazoBaHue. THIBI PEKypCUB-

OTBeTHl HAa KOHTPOIIb-
HbIE BONPOCHI / BHI-
MOJTHCHUE  MpaKTHYe-
CKHX 3aJlaHui / OTYeT
10 BBINIOJHCHHBIM JIa-
O6opaTopHBIM paboTam
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HBIX YaCTOTHBIX (GuiIbTpoB. Hu3kouacTOTHBIN
¢unbetp  bartepyopra.  BricokodacTOTHBIN
¢unetp barrepyopra. IlomocoBoit ¢dunbTp
barrepyopra. ®unbsTpsl YeOblena.

2.3.2. 3aHATHS CEMUHAPCKOI0 THIIA

CornacHo y4eOHOMY IUTaHY CEMUHApCKue (MPAKTUYECKHE) 3aHSATHUS MO Y4eOHOW AMCIIH-
muHe b1.6.16 «l{udpoBas 06paboTKa CUTHAIOBY HE MIPETYCMOTPEHBI.

2.3.3. JIaGopaTopHble 3aHATUS

Ne
Ne Koiu-Bo
i pazzuena HanmeHoBaHuMe 1a00paTOPHBIX padbOT 4ACOB
JVCIUATUTAHBI
1 1 MoaenupoBanue TMHEHHBIX cucTeM B cucteMe Mathcad 4
2 2 CrekTpanbHblii aHamu3 B cucreme Mathcad 4
3 2 QunpTpanys 3alIyMJICHHBIX CUTHAJIOB C UCIIOJIh30BAHNUEM OBICT- 4
poro npeobpaszoBanus Pypwe B cucteme Mathcad
4 2 [IporpaMMmupoBanue BeWBIIET-IPEOOpPAa30BaHUN B  CUCTEME 4
Mathcad
5 2 BeliBner-¢unbTpanus 3alIyMIIEHHBIX CHTHAJIOB B  CHUCTEME 4
Mathcad
6 4 [TpoextupoBanue mmdpoBoro BUX-pumpTpa meromom Ownim- 6
HeliHoro nmpeobpazoBanus B cucteme Mathcad
7 4 [TpoextupoBanue 1mdpooro KUX-punstpa B cucreme 6
Mathcad
Uroro: 32

2.3.4. MeTtoanyeckue yKa3aHus K JJa0opaTopHbIM padoTam

JIaGoparopHble pabOTHI BBIMOIHSAIOTCS B MYJIbTUMEIUHHOM KJIacce CHEIHalbHBIX IUCIIHU-
IJIMH B MH>XKeHepHO-MaTemaTudeckoi cucteme MATHCAD ¢ ucnosnbp3oBaHueM BCTPOCHHBIX B 3TY
CUCTEMY CpPEICTB MPOrPaMMHUPOBAHHUS M TpapUuecKod BU3yalIHM3allMH PE3yJIbTaTOB YHCICHHBIX
pacyeTos.

[To uToram BBHIMOTHEHHs KaxaA0H 1a00paTOpHOI pabOTHI CTYJEHT COCTaBISET MOIPOOHBIN
MMMCbMEHHBIA OTYET, ONMUPAsICh HAa KOTOPBIN JOJDKEH B Oece/ie ¢ MpernoaBaTesieM MpoAeMOHCTPUPO-
BaTh 3HAHHE TEOPETUYECKOTO M AKCIEPUMEHTAIBHOI0 MaTepHualia, oTHocsmerocs k padore. Ilpo-
BEpKa 3HAHUH CTYJEHTAa OCHOBAaHA Ha KOHTPOJLHBIX BOIPOCAX, MPUBEICHHBIX B OMUCAHUU PAOOTHI
U JOTIOJHUTENBHBIX BOMPOCAaX, KAaCAIOUIUXCSI COOTBETCTBYIOIIUX Pa3/ieioOB OCHOBHOU JUCHUIIIMHBI
«Iudposas 06pabOTKa CUTHAIIOBY.

B pesynbrare BhImonHEHUsT 1a00paTOPHBIX pabOT y CTYACHTOB (DOPMHUPYIOTCS U OIICHHUBA-
torcst Tpedyembie ®T'OC BO u OOII no nanpasnenuro 11.03.02 MHbOKOMMYHUKAIIMOHHBIE TEXHO-
JIOTUU U CUCTEMBI CBS3M (Mpodumib: ONTHUECKHE CUCTEMBI U ceTu cBsi3u) komnetenmuu: OITK-3,
OIIK-4.

JlaGoparopHas padora Ne 1.

MopaenupoBaHue JJUHEHHBIX cucTeM B cucreme Mathcad.

[ens paboThI:

— M3YYUTh METOJIbI MOJICITMPOBAHHUS JIMHEWHBIX CUCTEM B TIakeTe rnporpamm Mathcad;

— paccuuTaTh U MPOAHAIU3UPOBATH AMIUIMTYIHO-YACTOTHYIO Xapaktepuctuky (AUYX) cu-
CTEMBI;

9



— HaliTH OTKJIMK (DUIIBTPA HA CTYIEHYATHIH CHUTHAII — MEPEXOIHYI0 XapaKTEPUCTUKY (DUITb-
Tpa;

— HalTH OTKIMKHM (DUIIbTPA Ha TAPMOHWYECKUE CHTHAJBI B MOJOCE MPOIYCKAHUS U IOJIOCE
3ajIep)KUBAHUS, OIICHUTh H30MUpaTEIbHbBIC CBOMCTBA (PHILTPA;

— HaIKCaTh U OTJIAJAUTh COOTBETCTBYIOILYIO ITPOrPAMMY YHCIIEHHOTO pacyera B HHKEHEPHO-
MaTreMaTHuecKkoi cucreme Mathcad.

B niporiecce BoIMOIHEHUS pabOTHI CTYAEHT, PYKOBOJICTBYSACH METOAMYECKUMH YKA3aHUSAMH K
BBITTOJTHEHUIO JAHHOW pabOoThI:

— OTIpEIENIAET OCHOBHBIE PACUCTHBIE COOTHOIICHHS;

— pa3pabaThIBaeT aITOPUTM YHCICHHOTO PacyueTa;

— COCTABIISICT COOTBETCTBYIOIIYIO IIPOrpaMMy YHCICHHOTO pacuera B cucteme Mathcad;

— OCYIIECTBJISIET OTJAAKY IMPOTPaMMbI, HCIIOJIb3YsI THIIOBbIE HAOOPBHI BXOMHBIX JIaHHBIX,
MIPUBE/ICHHBIC B 33/IaHUU K J1a00paTOpHOI padoTe;

— MPEJOCTaBJISIET 3aBEPIICHHBIA MPOrPAaMMHBIA KOJ B (pOpMaTe KOMITBIOTEPHON CHUCTEMBI
Mathcad (¢aiin *.xmcd) mpemomaBaTesno st IPOBEPKHA U OTBEUYACT HA BOIPOCHI MPEIOIaBaTeIIst
JUTS TIOJTYYCHUS 3aUeTa 3 BBIMOJIHEHHYIO PadoTy.

JlaGoparopHasi padora Ne 2.

CrnexrpajbHblii aHaau3 B cucreme Mathcad.

[ens paboThI:

— M3Y4YUTh METO/IbI aHAJIM3a CIIEKTPa CUI'HAJIOB B MakeTe nporpamm Mathcad;

— BBIMOJIHUTG 3aIKCh M CUUThIBaHUE (paiiyia, CoepIKaIero OTCYCThl CUTHAIA,

— paccuMTaTh U MPOAHAIM3UPOBATh CIHEKTPbI CHTHAIOB C MOMOIIBIO OBICTPOrO Mpeodpas3o-
Banus Oypne (bIID);

— paccyMTaTh M MPOAHATU3UPOBATh CHEKTPhI HEMEPUOJMUSCKUX CUIHAJIOB C TIOMOIIBIO Mpe-
oOpazoBanus Pypse;

— paccuMTaTh M MPOAHATM3UPOBATH CIIEKTPHI MEPUOJUIYCCKUX CUTHAIOB C TMOMOIIBIO JIHC-
KpeTHOTo psiia Dypbe;

— HaIKCcaTh U OTJIAJUTh COOTBETCTBYIOIIYIO TPOTPaMMy YHCIICHHOTO pacyeTa B MHKEHEPHO-
mMatemarudeckoi cucteme Mathcad.

B niporiecce BoImoaHEHUS! pabOTHI CTYICHT, PYKOBOJICTBYSICh METOIMYECKUMH YKa3aHUSMH K
BBITTOJIHEHUIO TAHHOHN paOoThI:

— OTIpeJIeIIieT OCHOBHBIC PACUCTHBIC COOTHOIICHHS;

— pa3pabaTbhIBacT aJITOPUTM YHCIICHHOTO PacueTra;

— COCTaBIISICT COOTBETCTBYIOIIYIO IIPOrpaMMy YHCICHHOTO pacueta B cucteme Mathcad;

— OCYIIECTBJISIET OTJIAJKy MPOrPaMMbl, HMCIIOJb3Ys THUIIOBBIE HA0OPHI BXOJHBIX JTAHHBIX,
MIpUBEJICHHBIE B 33JJaHUU K JJTabopaTOpHOI padoTe;

— MPENOCTaBJISIET 3aBEPIICHHBIN MPOrPaMMHBIN KO B (hopMaTe KOMITBIOTEPHON CHCTEMBI
Mathcad (¢aiin *.xmcd) mpermomaBaTeno st MPOBEPKH W OTBEYACT HA BOIPOCHI MPEIOIaBaTEIIs
JUTSL TIOJTYYCHUS 3a4eTa 3a BBITIOJHCHHYIO paloTy.

JlabopaTopnasi paGora Ne 3.

@OuabTpanus 3alIyMJIEHHBIX CUTHAJIOB € HCI0JIb30BaHHEM ObICTPOro Nnpeodpa3oBaHus
®dypse B cucreme Mathcad.

[ens paboThr:

— U3YYUTh METO/Ibl MAaTEMAaTUYECKOTO MOICTMPOBAHUS IIIYMOB U IIOMEX;

— U3Y4YHUTh METOAMKY paboThl ¢ KOMaHAaMH ObICTporo mpeobpazoBanus dypbe B cucteme
Mathcad,;

— OCBOUTH METOJIMKY HCIOJIb30BaHUs ObIcTporo mpeodpazoBanusi Oypre g QUIbTpaLUu
3alIyMJICHHBIX CUTHAJIOB;

— HaIlucaTh U OTJIaUTh COOTBETCTBYIOILYIO IIPOrPAMMY YHCIEHHOT'O pacyeTa B MHKEHEPHO-
Maremarudecko cucteme Mathcad.
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B nporiecce BeinosnHeHUs! pabOTHI CTYAEHT, PYKOBOJACTBYSCh METOAMYECKUMH YKA3aHUSIMH K
BBITTOJTHEHHUIO JAHHOW pabOThI:

— OTIpEJIENIAET OCHOBHBIE PACUCTHBIE COOTHOIICHHS;

— pa3pabaThIBaeT aJITOPUTM YHCICHHOTO PacyueTa;

— COCTaBJISICT COOTBETCTBYIOMIYIO IPOrpaMMy YHCICHHOTO pacuera B cucreme Mathcad;

— OCYIIECTBJSIET OTJAAKY MPOTPaMMbI, HCIIOJIb3YsI THIIOBbIE HAOOPBHI BXOMHBIX JIaHHBIX,
MIPUBE/ICHHBIC B 33/IaHUU K 1a00paTOpHOI padoTe;

— MPEJOCTaBJISIeT 3aBEPIICHHBIA MPOrPAaMMHBIA KO B (pOpMaTe KOMITBIOTEPHOH CHUCTEMBI
Mathcad (¢aiin *.xmcd) mpernomaBaTesnto isi MPOBEPKH U OTBEUACT HA BOIPOCHI MPEIOIaBaTeIIsI
JUTS TIOJTYYCHUS 3aUeTa 3a BBIMOJIHEHHYIO Pa0oTy.

JlaGoparopHasi padora Ne 4.

IIporpammupoBanme BeiiBiaeT-npeodpasosannii B cucreme Mathcad.

Iens paboThI:

— U3Y4YUTh METOJUKY MPOTrpaMMHOM BHU3yaju3allus BEHBJIETOB THUIMA «MEKCHUKAHCKas ILLJIf-
nay;

— W3Y4YUThb HCIOJIb30BAHUE MPSMOI0O BEWBIIET-Pe0Opa30BaHUSI U IOCTPOEHUS BEUBIIET-
CIEKTPOrpPaMMBI JUIsl MEAH]IPa;

— BBINOJIHUTH BEUBIIET-PA3I0KEHUE U PEKOHCTPYKIUIO TUIIOBBIX 3JIEMEHTAPHBIX CUTHAJIOB;

— HamMcaTh U OTJIAAUTHh COOTBETCTBYIOUIYIO POrpaMMy YMCIEHHOI'O pacyeTa B MHKEHEPHO-
MaremaTtndeckoit cucreme Mathcad.

B npornecce BbinosHeHUs: pabOThHI CTYAEHT, PYKOBOJCTBYACh METOAMYECKUMH YKa3aHUSIMH K
BBITIOJIHCHHUIO JAHHOU PaOOTHI:

— OIIPENENSAET OCHOBHBIE PACYETHBIE COOTHOLICHHUS,

— pa3pabaTbIBaeT arOPUTM YUCIIEHHOTO pPacyera;

— COCTaBIISICT COOTBETCTBYIOLIYIO IPOrpaMMy YMCICHHOTO pacueTa B cucteme Mathcad;

— OCYILECTBJISIET OTJIAAKYy MpPOTrpaMMbl, UCIOJb3ysl THUIIOBbIE HA0OpbHl BXOJHBIX JaHHBIX,
NPUBEJICHHBIE B 33J]aHUU K JJabopaTopHOH paboTe;

— NPEJOCTABISET 3aBEPIIEHHBIM MPOrpaMMHBIN KoJ B (opMaTe KOMIBIOTEPHOI CHCTEMBI
Mathcad (daitn *.xmcd) npenonaBarento s MPOBEPKH U OTBEYAET Ha BOMPOCHI MPENOaBaTEIIs
JUISI TIOJTYYEHHUS 3a4eTa 3a BBIIIOJIHEHHYIO paboTy.

JlaGopaTopHnas padora Ne 5.

BeiiBier-puibTpanus 3alymMJIeHHBIX CUTHAI0B B cucreme Mathcad.

ens paboTsr:

— U3Y4YUTh METO/Ibl MAaTEMAaTUYECKOT0 MOIETHMPOBAHUS IIIyMOB U TIOMEX;

— M3Y4YUTh METOJIUKY pabOTHI ¢ KOMaHIaMH BeiiBleT-mpeoOpa3zoBanuii cucreme Mathcad;

— OCBOUTH METOJMKY MCIIOJIb30BaHMs BEHBIET-TpeoOpazoBaHuil s QUIbTpalUU 3allyM-
JICHHBIX CHTHAJIOB;

— HaIucaTh U OTIaIUTh COOTBETCTBYIOIIYIO IIPOTPAaMMY YUCIIEHHOTO pacyeTa B MHKEHEPHO-
Maremarudeckoi cucteme Mathcad.

B nporiecce BbinosHeHUs! paboTHI CTYIEHT, PYKOBOJCTBYACh METOAMYECKUMH YKa3aHUSMH K
BBITIOJTHEHHUIO JAaHHOU PaOOTHI:

— ONpeeNsieT OCHOBHBIE PACUETHBIE COOTHOIICHHUS;

— pa3pabaTbhIBaeT arOPUTM YHCICHHOTO pacuera;

— COCTaBIISIET COOTBETCTBYIOIIYIO TIPOrpaMMy YHCICHHOTO pacuera B cucteme Mathcad;

— OCYIIECTBJISIET OTJIAIKy IMPOTPaMMBbI, HCIIOJB3Ysl THUIOBBIE HA0OPHI BXOJHBIX JTAHHBIX,
NpUBEJICHHBIE B 33JlaHUU K JJaOOpaTOpHOH paboTe;

— MPEJOCTaBISET 3aBEPIIEHHBIM MPOrpaMMHBIN KoJ B ¢opMaTe KOMIBIOTEPHON CHCTEMBI
Mathcad (¢aiin *.xmcd) npenogaBatento st TPOBEPKH M OTBEYAET HA BOIIPOCHI IPEIOIaBaTeIs
JUIs TIOJIy4EHHUs 3a4€eTa 3a BBIIIOJIHEHHYIO paloTy.
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JlaGoparopHasi padora Ne 6.

IIpoexTupoBanne uudpposoro BHUX-puabTpa MeTogOM OHMIMHEHHOIO  Mpe-
oOpa3oBanus B cucreme Mathcad.

Henp paboTsr:

— U3y4eHue MeTojla OUIMHEHHOro MpeoOpa3oBaHUs U PA3NUYHBIX BHUJIOB ANMPOKCHUMAIINH
(GMIBTPOB-TIPOTOTHUIIOB,

— n3ydyeHue ocobeHHocrer cuHTe3a bUX-hunbTpoB MeTogoM OUITMHEHHOTO Mpeodpa3oBa-
HUs B akete nporpamm Mathcad;

— CUHTE3 nepeaaTouHoi pyHkuu nudposoro ¢punstpa (LID) mo aHasoroBomy npoToTHITY
METOI0M OMIIMHEHHOT0 peoOpa3oBaHMs;

— HCCeA0BaHUE TIEPEXOTHON M aMILTUTYIHO-9acTOTHON (AYX) XapakTepuCTUK CHHTE3UPO-
BaHHOTO (PUIIBTpA.

— HamMcaTh U OTIAAUTh COOTBETCTBYIOUIYIO MPOTrPaMMy YHCIEHHOTO paciyeTa B MHKEHEPHO-
mMaremarudeckor cucteme Mathcad.

B npouiecce BbInoaHEeHHs pabOThI CTYACHT, PYKOBOJACTBYSICh METOUUYECKIUMH YKa3aHUSIMH K
BBITIOJIHCHUIO JAaHHOU PaOOTHhI:

— OIlpeeNsieT OCHOBHBIE PaCYETHBIE COOTHOIICHHUS,

— pa3pabaTbIBaeT arOPUTM YUCIIEHHOTO pPacyera;

— COCTABIISICT COOTBETCTBYIONIYIO IIPOrpaMMy YHCICHHOrO pacueTa B cucteme Mathcad;

— OCYUIIECTBJISIET OTJIAJKy MPOrPaMMbl, HCIIOJB3Ysl TUIOBBIE HAO0OPHI BXOJHBIX JTAHHBIX,
MIPUBE/ICHHBIE B 33/1aHUU K J1a00paTOpHOIl padoTe;

— MPENOCTaBIsIET 3aBEPIICHHBIN MPOrpPaMMHBIN KOA B (hopMaTe KOMIBIOTEPHON CHCTEMBI
Mathcad (¢aiin *.xmcd) mpemomaBaTeino Uik IIPOBEPKUA W OTBEYACT HA BOIIPOCHI MPEIOIaBaTEIIs
JUTSL TIOJTYYEHUS 3a4€eTa 32 BBIIIOJIHEHHYIO padoTy.

JlaGopaTopHnas padora Ne 7.

IIpoexTupoBanne nudposoro KUX-puastpa B cucreme Mathcad.

ens paboTsr:

— u3ydeHue ocodoennocreil cunreza KUX-¢punprpos B cucreme Mathcad,;

— cunre3 KUX-punbrpa no aliroputMy ycpeaHeHus;

— cunte3 KUX-dunbTpa MeT0oJ0M BECOBBIX (OKOHHBIX) (QYHKIIHI;

— cunre3 KUX-punbTpa METO10M MUHUMAJIBHOTO CPEAHETO KBaJpaTa OLUIMOKY;

— MCCIIEIOBAHUE XapaKTePUCTUK CUHTE3UPOBAHHBIX (PUIIBTPOB;

— HaIMCaTh U OTIAIUTH COOTBETCTBYIONIYIO IPOTPAMMY YMCIIEHHOTO pacyeTa B MHKEHEPHO-
Matemarudeckoi cucteme Mathcad.

B mporecce BhimoHEeHUS pabOTHI CTYACHT, PYKOBOJICTBYSCH METOAMYECKUMH YKa3aHUSMH K
BBITTOJIHEHUIO TAaHHOH paboThI:

— ONpeeNsieT OCHOBHBIC PACUETHBIE COOTHOIICHHUS;

— pa3pabaTbIBaeT aIrOPUTM YHCICHHOTO pacyeTa;

— COCTaBIISICT COOTBETCTBYIOIIYIO MIPOrpaMMy YHCICHHOTO pacueta B cucteme Mathcad;

— OCYUIECTBJISIET OTJIAJKy MPOrpaMMbl, MCIOJB3Ysl TUIOBBIE HAOOPHI BXOJHBIX JIAHHBIX,
MIPUBEJICHHBIC B 33JJaHUU K JJTabopaTOpHOI padoTe;

— MpeNoCTaBisieT 3aBEPLICHHBIN MPOrpaMMHBIN Ko B (hopMaTe KOMIBIOTEPHOW CHCTEMBI
Mathcad (¢aiin *.xmcd) mpermomaBaTeno st MPOBEPKH W OTBEYACT HA BOIPOCHI MPEIOIaBaTEIIs
JUIS IOJTyYEHUs 3a4eTa 3a BBIIIOJIHEHHYIO paloTy.

2.3.5. IIpuMepHasi TeMAaTHKa KypPCOBBIX padoT (IPOEKTOB)

CornacHo y4eOHOMY IUIaHYy KYpCOBBIE pa0OTHI (MPOEKTHI) MO JAHHOW TUCIUIUIMHE HE
MPEyCMOTPEHBI.

12



00y4YarIIUXCs M0 JUCHUILIMHE (MOYJII0)

2.4. TlepeyeHb y4eOHO-MeTOAMYECKOro ofecrevyeHHs A CaMOCTOATEIbHOH PadoThl

Ne

[TepeueHsb yueOHO-METOAMIECKOTO 00ECTICUCHUS JUCIIUILTAHBI

GUIBLTPOB

Bug CPC .
n/m T10 BBITIOJIHEHUIO CAMOCTOSITENIbHON paboThI
1 | IIpopabotka yueOHOrOo |MeTONUYECKUE YKa3aHHsS MO OpraHU3alMU CaMOCTOSTEIHHOU pa-
(TEOpeTHYECKOro) OOTBI CTYJICHTOB.
Marepuana);
BBINIOJTHEHUE UHIUBUIY-
aJIbHBIX 3aJaHHH,
pedepar;
MOJArOTOBKA K TEKYILEH
U MPOMEKYTOYHOM
aTTecTaluu
2 | IloaroroBka k mpakTu- |MeToaUYecKue yKa3aHHs [0 OpraHU3allid CaMOCTOSATEIbHOU pa-
YECKUM 3aHATUSAM OOTBI CTYJICHTOB.
3 | TMoxmrororka Kk BeIMON- |MeToAWYECKHE yKa3aHUS 10 OPTaHU3alMHA CaMOCTOSITEIILHOW pa-
HEHUIO JTa0OpaTOPHBIX |OOTHI CTYACHTOB.
pabor
No [TepeueHsb yueOHO-METOIUIECKOTO 00CCIICUCHHUS
n /;1 HaumenoBanue pa3ziena (Tembl) JUCIUIUIAHBI [0 BBIITOJIHEHUIO
CaMOCTOSITEJIbHOW PabOTHI
1 |Curnasibl 1 TMHEHHBIE CUCTEMBI 1. Bopo6seB C.H. udposas obpaboTka cur-
2 |duckperu3anus U JUCKPETHBIC HajoB. — M.: 3narensckuil neHTp «Axagemus», 2013.
peoOpa3oBaHus CUTHAJIOB 2. Matsees FO.H. Lludposas o6paboTka cur-
3  |DunbTpanus OIHOMEPHBIX CHIHa- |HAJIOB [DIIEKTPOHHBIN pecypc]: yueb. nocodune — Jmexk-
JI0B TpoH. naH. — Cankr-IlerepOypr: HUY UTMO, 2013. —
4  |YacToTHbli aHAmM3 IU(POBEIX 166 c. — Pexum ngocryna:

https://e.lanbook.com/book/43698

3. Cmut C. Hudposas 06paboTKa CUTHAIOB.
[TpakTHUeckoe pyKOBOJICTBO [ DJIEKTPOHHBIN pecypc]:
yue0. mocodue — IekTpoH. naH. — Mocksa: JIMK
ITpecc, 2011. — 720 c. — Pexxum pocryna:

https://e.lanbook.com/book/60986

4. Ymuskul, C.B. OcHOBBI Teopuu 1ugpoBoi
00paboTKM CUTHAJIOB [ DNEKTPOHHBIN pecypc]: yueo.
nocobue — DnekTpoH. 1aH. — MockBa: TexHocdepa,
2016. — 528 ¢. — Pexwum noctymna:

https://e.lanbook.com/book/87749

5. bacapad M.A. [ludposas o6paboTka curHa-
JIOB ¥ M300pakeHUH B paarnoGU3NUecKuX MPUIOKECHH-
ax [DnexTponHbId pecypc] / M.A. bacapa6, B.K. Bo-
nocok, O.B. I'opsguknH. — DnekTpoH. naH. — Mockaa:
®uszmatiut, 2007. — 544 c. — Pexxum goctyna:

https://e.lanbook.com/book/2215

6. Kpucrammmuckuit P.E., Kpucranuuckuit B.P.
[TpeoOpaszoBanus dypre u Jlamnaca B cucteMax KOM-
NbIOTEPHOM MaTtemMaTuku. — M.: l'opsuasg JuHHSI—
TenexomMm, 2006.

7. Ommenretim A.B., Illadep P.B. Ludposas

obpabotka curnanos. — M.: Texaocdepa, 20006.
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https://e.lanbook.com/book/43698
https://e.lanbook.com/book/60986
https://e.lanbook.com/book/87749
https://e.lanbook.com/book/2215

8. [Tommos O.b. [udposas 06paboTKa CUTHATIOB
B TPAKTaxX 3ByKOBOT'O BEIAHUA [ DJIEKTPOHHBIN pecypc]|
/ O.b. Tlomos, C.I'. Puxtep. — DNEKTpOH. naH. —
Mocksa: 'opsuas nunus—Tenexkom, 2015. — 342 c. —
Pexxum gocryna:

https://e.lanbook.com/book/94576

9. Cepruenko A.b. I{udpoBas 06paboTka cur-
HaoB. — 2-¢ u3n. — CII6.: [Turep, 2007. — 750 c.

10. lTapk I'.-I". [IpumeneHue BEHBIETOB IJIs
HOC; [nep. ¢ anri. H.U. CmupnoBoi, nox pea. Al
Kropkuana]. — M.: Texnocdepa, 2007.

Y4eOHO-MeTOIUYECKNE MaTePHUAaIIbl ATl CaMOCTOSATEIbHON paboThl 00yUYaIOUIMXCA U3 YUCIIa
WHBAJIHMJIOB U JIMI C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3/10poBbsi (OB3) mpenocrasistorcst B Ghop-
MaX, aJanTUPOBAHHBIX K OTPAaHUYCHUSIM UX 370POBbsI U BOCIPUITUS UHPOPMALINH:

Jlyist i1n ¢ HapyIeHUsIMH 3PEHUSL:

— B MieyaTHOM popme yBeTHMUeHHBIM HIpUPTOM,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

J1ig U1 ¢ HApYIICHUSMHU CIIyXa:

— B mieyaTHOU hopme,

— B popMe PIEKTPOHHOTO IOKYMEHTA.

JList i1 ¢ HapyIeHUsIMH OTIOPHO-/IBUTATEIBLHOTO armapara:

— B IIeYaTHOM opme,

— B (popMe 3JIEKTPOHHOTO IOKYMEHTA.

JlaHHBIN TepeYeHb MOKET ObITh KOHKPETU3HPOBAH B 3aBUCHMOCTH OT KOHTHHIE€HTa 00y4a-
FOLIUXCAL.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTHH

B npouecce npenonaBanus JUCHUILUIMHBI HCIIOJIB3YIOTCS CIEAYIOIINAE METOBI:

— JIEKIIWH;

— MPOBEJICHNE TPAKTUUECKUX 3aHATHU;

— JIOMAIIIHHE 3a]IaHus;

— OIIpOC;

— UHJUBHlyaJIbHbIE TPAKTHUECKUE 3a/IaHMS,;

— KOHTPOJIbHBIE PabOThI;

— TECTUPOBAHME;

— myOMYHas 3anuTa JJ1abopaTopHbIX padoT;

— KOHCYJIbTALlMU MPENnoaBaTeieH;

— caMocCTosiTeIbHast paboTa CTyJIeHTOB (M3ydyeHHEe TEOPETUYECKOro MaTepHaa, MoAroToBKa
K J7a00paTOPHBIM 3aHITHSM, BBIIIOJHEHHE JOMAIIHUX pabOT U WHAMBHUIYATbHBIX THIIOBBIX pacue-
TOB, MOATOTOBKA K OMPOCY, TECTUPOBAHUIO U IK3AMEHY).

Jlnst mpoBesieHUs] BCEeX JIEKIIMOHHBIX 3aHATHH HCHOJIB3YIOTCS MYJIbTHUMEIUIHbBIE CPEeICTBa
BOCIPOM3BEICHUSI aKTUBHOT'O COAEPKUMOTO, IMO3BOJISIONIET0 CIYIIATEI0 BOCIPUHUMATh OCOOCH-
HOCTH M3y4aeMOro MaTepualla, 3a4acTyl0 UTPaollUe PEIaonlylo poJib B IOHUMaHUU U BOCHPUSI-
TUHU, a Takxke (opMHpoBaHUM NPO(ECCHOHATBHBIX KOMIETeHIHH. VHTepakTUBHbBIE ayIUTOpHbBIE
3aHATHUS C UCIIOJIB30BAaHUEM MYJIBTUMEIUNHBIX CHCTEM IMO3BOJSIOT aKTUBHO M A(P(HEKTUBHO BOBJIE-
KaTh YYalIUXCs B y4eOHBIN MPOLIECC U OCYILIECTBIATH 0OpPAaTHYIO CBsA3b. [IoMHMO 3TOr0, CTAaHOBUTCS
BO3MOXHBIM 3()(peKTHBHOE 00CYKAECHUE CIOKHBIX U JUCKYCCHOHHBIX BOIIPOCOB U IPOOIIEM.

[IpoBeneHne Bcex 3aHATUN JTaOOPATOPHOTO MPAKTHKYMa MPETYCMOTPEHO B MYJIbTUMEINMN-
HOM KJIacCe CHEIHaJIbHBIX AMCLUHUILIMH B MH)XXKeHepHO-MaTemaTnueckol cucreme MATHCAD c nc-
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MOJIb30BAHMEM BCTPOCHHBIX B 3Ty CUCTEMY CPEJCTB MPOTPAMMHPOBAHUS U TPadUIECKON BU3YaIIH-
3al1M pe3yJIbTaTOB YUCIEHHBIX PACYETOB.

[To utoram BBINMOJHEHHS KaXI0W T1a00paTOPHOI pabOThl CTYJEHT COCTABISET MOAPOOHBIN
MUCHbMEHHBIA OTUET, ONMUPAsICh HA KOTOPBIN JT0JKEH B Oece/ie ¢ MpernoaaBaTeseM MpoaeMOHCTPUPO-
BaTh 3HAHHE TEOPETUYECKOTO M IKCIEPHUMEHTAIBHOIO MaTepHualia, OTHocsmerocs k padore. Ilpo-
BEpKa 3HAHUI CTyJeHTa OCHOBaHA HAa KOHTPOJBHBIX BOIIPOCAX, MPUBEIECHHBIX B OMUCAHUH PaOOTHI
U JIOTIOJHUTENIbHBIX BOMPOCAaX, KACAIOIIUXCSI COOTBETCTBYIOIIUX Pa3/iesiOB OCHOBHOU JUCIUTIIMHBI
«udposas oOpaboTka curnanos». [locne BbImogHEHHs J1abopaTOpHON pabOTHl CTYIEHT Mpeo-
CTaBJISIET OTKOPPEKTHPOBAHHBIN B X0JI€ 3aILUTHI IMCbMEHHBIA OTYET O HEH.

JlononuurenbHast Gopma KOHTPoJi 3PGHEKTUBHOCTH YCBOEHUSI MaTepuaia U NpruoOpeTeHus
MPAKTUYECKUX HABBIKOB 3aKJIFOYAETCSl B OTKPHITON WHTEPAKTHBHOW 3aIInUTe PabOThl HA YCTHOM BBI-
CTYIUIEHUH TIEpe]l ayJUTOPUEN COKYPCHUKOB. B 3TOM cilydae 3amura npoXoauT B pexUMeE KpaTKo-
ro JJOKJIaaa Ha KOH(epeHIIHH.

[lo n3yyaeMoil JTUCLHUILIMHE CTYAEHTaM IMPEAOCTaBIIAECTCS BO3MOXHOCTh OTKPBITO MOJIb30-
BaThCs (B TOM YHCJIC KOMUPOBATH HA JIMYHBIC HOCUTEIM MH(POPMAIUK) TTOATOTOBICHHBIMH BEIY-
IIMM JIaHHYIO JUCLMIUIMHY MPENoAaBaTeIeM MaTepuaiaMi B BUJIE 3JIEKTPOHHOI0 KOMILIEKCA CO-
NMPOBOKIEHNS, BKITIOYAIOIIETO B ce0s:

— DIIEKTPOHHBIE KOHCIIEKThI JIEKLIUN;

— DJICKTPOHHBIE TUTAHBI TPAKTUYECKUX (CEMUHAPCKUX ) 3aHATHIA;

— JJIEKTPOHHBIEC BapUaHThl Y4eOHO-METOANUECKOTHX MMOCOOUH sl BBITIOJIHEHUS JTabopaTop-
HBIX 3aJIaHUH;

— CIIMCKM KOHTPOJIBHBIX BOIIPOCOB K KaX/101 TEME U3y4aeMoOro Kypca;

— pa3HOOOPA3HYIO JIOTIOTHUTEIEHYIO JTUTEPATYPy, OTHOCSIIYIOCS K H3y4aeMOU TUCITUTUTHE
B 9JICKTPOHHOM BHJE (B Pa3IMYHBIX TEKCTOBBIX (hopmarax u rpaduueckux opmarax, a TaKKe B
dopmarax *.pdf, *.djvu.

ComnpoBoK/IeHHE CaMOCTOSTENbHON pabOThI CTYIEHTOB TAaK)KE OPraHU30BAaHO B CIIEAYIOIINX
dbopmax:

— YCBOEHHE, JIOMOJHEHHE U BHUKAHUE B pa30upaeMble pa3Aelbl JUCHUILTUHBI TPU TTOMOIIH
3HAHUHW TOJIy4aeMbIX IO CPEJICTBAM HM3YYCHHS PEKOMEHIYEMOW JUTEPaTyphl U OCYIIECTBIISIEMOE
myTeM HamucaHus pedepaTuBHBIX padoT;

— KOHCYJIbTAIIMHM, OPTaHU30BaHHbBIE JJI Pa3bSICHEHHUS MPOOJIEMHBIX MOMEHTOB TIPH Camo-
CTOATEIHPHOM HM3YUYEHUU TeX WM MHBIX aCIEeKTOB Pa3/eNioB ycBaMBaeMoil MH(pOpPMAIUN B JUCIIH-
TUJTHHE.

OcHoBHBIE 00pa30BaTEIbHBIE TEXHOJIOTHUH, UCTIONB3YEMbIE B YUeOHOM TpoILIecce:

— WHTEpPaAKTUBHAS JIEKIHS C MYJIbTUMEIUMHON CUCTEMOMN C aKTUBHBIM BOBJICYCHUEM CTYICH-
TOB B y4€OHBIH Mpolecc U 00paTHOM CBS3bIO;

— JIGKIIUU C TTPOOJIEMHBIM H3JI0’)KEHUEM;

— 00CYXIeHHE CIOXKHBIX M TUCKYCCHOHHBIX BOTIPOCOB U TIPOOIIEM U pa3perieHne mpooieM;

— KOMITBIOTEPHBIE 3aHATHS B PSKUMAaX B3aUMOJICHCTBHUS «ITPETIOIaBaATENb — CTYJIEHT), «CTYICHT
— MpenojaBareiby, «CTYACHT — CTYIEHT;

— TEXHOJIOTUU CMENIAHHOTO OOYYCHHUS: TMCTAHIIMOHHBIE 3aJJaHNS M YIIPAXKHEHUS, COCTaBICHUE
TJI0CCapueB TEPMUHOB U OMpeeNieHui, TpynnoBbie MeTopl Wiki, HHTEpHET-TECTHPOBAHNE M aHKETH-
pOBaHHUE.

WutepakTuBHBIE 00pa30BaTeIbHbBIC TEXHOIOTHH, UCIIONb3YEMbIE B ayIUTOPHBIX 3aHSATHSIX:

— TEXHOJIOTHUS PA3BUTHSI KPUTHICCKOTO MBIIIIJICHHUS,

— JIGKIIHH C TIPOOJIEMHBIM HU3JI0KEHUEM;

— UCTIOJIb30BAHUE CPEJICTB MYJIbTUMETNA;

— U3y4YeHHUE W 3aKperieHne HOBOTO MaTepuana (MHTEpaKTHBHAs JIEKIHs, paboTa ¢ HarJsI-
HBIMU TTOCOOHSIMH, BUJICO- U ayIMOMaTepHalaMH, UCIIOIb30BaHUE BOMIPOCOB, COKpaTUIECKUN JTHa-
JI0r);

— OOCYXIEHHE CIIOXKHBIX M JTUCKYCCHOHHBIX BOIPOCOB M MpodOiieM («3aliMH TTO3HITHIO
(mkana MHEHUI)», MPOCKTUBHBIE TeXHUKU, «OOUH — BIBOEM — BCce BMeCTe», «CMEHU MO3ULIUION,
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«/luckyccus B CTUIIE TEIEBU3MOHHOTO TOK-IIOY», 1e0aThl, CAMIIO3HYM);

— paszpemrenue npodseM («/lepeBo pemenuii», «Mo3ToBoOH MITYPM», «AHATU3 Ka3yCOBY);

— TBOPUYECKHE 3aaHUs;

— paboTa B MasbIX rpynmnax;

— UCMOJIb30BAHUE CPEICTB MYyJIbTUMEIMA (KOMITBIOTEPHBIE KJIACCHI);

— TEXHOJIOTHS KOMITBIOTEPHOTO MOJICIMPOBAHUS YHUCIEHHBIX pPacyeToB B HHKEHEPHO-
matematrueckoit cucteMe MATHCAD (uiu cucteme KomibiotepHoit matemaruku MATLAB).

I[JBI JiaL ¢ OrpaHUYCHHBIMU BO3MOYKHOCTAMU 3J0POBBA MMPEAYCMOTPCHA OpraHru3alns KOH-
Cy.]'IBTaI_[I/Iﬁ C UCITIOJIb30BaHHUEM 3JI€KTpOHHOI71 IIOYTHI.

4. OueHoYHbIE CPEACTBA IS TEKYLIEro KOHTPOJIA YCIeBAeMOCTH U NPOMEKYTOYHOI
aTrecTanuu

4.1. ®oH/1 OLIEHOYHBIX CPECTB /1JIsl MPOBEAeHUs TEKYIEro KOHTPOJIs

@DOHJ OLICHOYHBIX CPEACTB IS IPOBEACHUS TEKYILIETO KOHTPOJISA COAEPIKUT:
— KOHTPOJILHBIC BOIIPOCHI 110 YIeOHO# mporpamme;
— MpaKTUYECKUe 3aJaHus 10 y4eOHOM mporpamme.

KoHnTpoJibHbIE BONPOCHI 10 Y4eOHOH mporpamMmme

B mpouiecce moAroTOBKM M OTBETaM Ha KOHTPOJIBHBIE BOMPOCH (POPMUPYIOTCA U OIICHUBA-
torcs Bce TpeOyemble PI'OC BO u OOII nns vanpasienus 11.03.02 MHpoxkoMMyHUKaIIMOHHBIE
TEXHOJIOTMM U CUCTEMBI CBsI3U (Mpoduib: ONTHYECKHE CUCTEMBI U CETH CBS3HM) KOMITCTCHIIUHU:
OIIK-3, OIIK-4.

Huxe npuBoasTcs NpuMepbl KOHTPOIBHBIX BOMPOCOB /ISl paboueit MporpaMMBbl.

[TonHBIN KOMIUIEKT KOHTPOJILHBIX BOIPOCOB JJIsl BCEX pa3/ie]ioB pabouel mporpaMMbl MpHU-
Boautcd B ®OC mucummnunel b1.6.16 «udposasg 00paboTKa CUTHATIOBY.

Pazgen 2.

1. Kakue mpeoOpa3oBaHus CUTHAJIOB UMEIOT MECTO B cUCTeMe U(PpOBOit 00pabOTKH aHao-
TOBBIX CUTHAJIOB?

2. YTo Takoe JUCKPETHBIN CUTHAI U AUCKPETHAs OCIEI0BATENbHOCT?

3. B yem 3akioyaroTcs B3aMMOCBSI3b M OTJIMYHE CIEKTPOB JTHUCKPETHOTO M aHAJIOTOBOTO
CUTHaJIOB?

4. MOXHO 71 IO U3BECTHOMY CIIEKTPY JMCKPETHOI'O CHTHAja HAWTU CIIEKTP COOTBETCTBY-
IOILIETO €MY aHAJIOroBOro CUrHasa?

5. Kak 1o u3BECTHOMY CHEKTPY aHAJIOTOBOTO CHTHAJIA ONPENEIUTh CIEKTP COOTBETCTBYIO-
HIEr0 €My JIUCKPETHOr0 CUrHaja?

6. B yem 3akmrodaeTcss U Kak MPOSIBIISIETCS HAJOXKEHUE CIIEKTPOB MPU JUCKPETU3AIUU CUT-
HaJoB?

7. V3 xakuX yCJIOBHI BBIOMPAETCS YacTOTa JUCKPETU3AIMH aHAIIOTOBBIX CUTHAJIOB?

8. UM 00pa3oM MOTYT OBITH YMEHBIIICHBI UCKAKEHUS, CBSI3aHHBIC C JUCKPETHU3AINEl CUTHA-
na?

9. IMokaxwure, Kak MpeoOpa3yeTcsi CHEKTP MEePUOJUIECKOr0 CUTHAJA MPU JUCKPETU3ALNUU C
4acTOTOM, MEHBIIIEH YaCTOTHI CUTHaIa?

10. Yto Takoe aneprypHas norpemHocts YBX u ALIIT?

11. Kak u3meHsieTcst CeKTp CUTHaIa Mpu IudpoaHaIoroBoM npeodpa3oBaHuu?

12. Kak 3aBUCST UCKaKEHMSI BOCCTAHOBJIEHUSI CUTHAJA OT YacCTOThl AUCKPETU3AIMU U MaK-
CHMaJIbHOM YaCTOTHI €r0 CIIEKTpa B OCHOBHOM MOJ0CE?
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13. KakoBa matemaTuieckas MOJIe€lb KBAaHTOBAHUSI CUTHAJA M0 YPOBHIO, T.€. aJlTOPUTM Ipe-
00pa3oBaHMs IUCKPETHOIO CUTHAJIA B IUCKPETHBIM KBAHTOBAHHBIIN?

14. Kak onpeaensercss NOrpelIHOCTh KBAHTOBAHUS AUCKPETHOTO KBAaHTOBAaHHOI'O CUTHAJIA?

15. KakoB anroputm mpeoOpa3oBaHus IUCKPETHOIO KBAaHTOBAHHOI'O CUTHasa B IU(GPOBOI
(amroput™ nupoBOro KOAUPOBAHUS)?

16. IIpu xakoM ycioBUH ITUGPOBOM U TUCKPETHBIN CUTHAJIBI MAaTEMaTHIECKH aJICKBATHBI 7

17. Kak BbIpa)karoTCsi MOTPEIIHOCTA KBAaHTOBAHUS IS IIU(PPOBOr0O CUrHala, MPeICTaBIICH-
HOTO B IpoOHOM dopmare?

18. Kak ompenensercss aBTOKOPPEISIIMOHHAs (DYHKIUS U CIIEKTpalibHasl IUIOTHOCTh IIyMa
kBanToBaHus ALIII?

19. 13 xakux yciaoBuH BeIOMpaeTcs HeoOxoaumast pazpsaHocts ALIIT?

20. Ha ckonbKO U3MEHSIETCS OTHOILIEHUE MOIIHOCTH CUTHAIAa K MOIIHOCTH IIyMa KBaHTOBa-

HUS 1IpH yBenuueHuu paspsaaHocta AL va 1 6ut?

Pazgen 3.

1. B coOTBETCTBUM € KakuM aJIrOpUTMOM OCYILECTBIsieTCsl 00paboTKa cUrHajla peKypCuB-
HBIM ITU(GPOBBIM PHITBTPOM?

2. Kax onpenensieTcss UMITyJIbCHAS XapaKTEPUCTUKA IU(POBOTO QUIBTPA, KaKue IMH(PpPOBBIE
¢buabTpel Ha3bIBatOT GpuabTpamu bUX- n KUX-tuna?

3. Kakoii cMbIc UMEIOT K03 (HUITMEHTHI HEPEKYPCUBHBIX HU(POBBIX (GHILTPOB?

4. Bo3Mo’kHA JIM MpaKTUYeCKas pean3alusl PeKypCUBHBIX (MIBTPOB HAa OCHOBE JUCKPET-
HOU BpeMEHHOI cBEpTKU?

5. Kak onpenensiercs Z-npeoOpa3oBaHUE JAUCKPETHBIX MOCIEI0BATEIbHOCTEN, KAKOBBI €r0
OCHOBHBIE CBOICTBA M KaKyIO POJIb OHO UTPAET B TEOPUHU U PPOBHIX HUIBTPOB?

6. Kak ompenenstorcs nepenatoyHas (QyHKIMS W YacTOTHas XapaKTEpPUCTHKa LU(POBOTo
¢uIbTpa U KaKOBa UX CBA3b C €0 UMITYJIbCHOW XapaKTePUCTHUKOMN?

7. B ueM 0cOOEHHOCTH YaCTOTHBIX XapaKTEPUCTUK LU(POBBIX (UIBTPOB M Y€M OHMU 00Y-
CJIOBJIEHBI?

8. Kak onpeznensercsa nepenatounas (GpyHKIHUS peKypCUBHOTO (pUIbTpa MO €ro pa3sHOCTHOMY
YpaBHEHHUIO?

9. Kakoit BuJ uMeeT HyJIb-TIOJTIOCHAs (popMa nepesaTouHoON GYHKIUU PEKYPCUBHOTO (PHIIb-
Tpa U KaKOBO €€ MPAaKTUYECKOe 3HaYeHHUE?

10. Kak otoOpaxaroTcs HyaM M HOJIOCH LUGPOBOro (GuUiIbTpa Ha KOMIUIEKCHON Z-
IUIOCKOCTH M Kakyr MH(pOpMalnio 0 (GUIbTPE MOKHO MOJYyYUTh IO KapTUHE €ro Hyjel W moito-
coB?

11. Kakue Bo3MOKHBI ()OPMBI peanu3alii peKypCUBHBIX (PUIBTPOB U KaK OHU ONMMCHIBAIOT-
Csl MaTEMAaTUYECKU ?

12. KakoBbI CTpyKTypa U MaTeMaTH4eCKOe OMHMCaHKEe MPsIMON U KaHOHHYECKO# ¢opM pea-
JN3aluU PEKYPCUBHBIX 3BEHBEB BTOPOTO MOpsiAKa?

13. KakoBa cBsi3b Mexay Kod(puueHTaMi U HyJIsIMU — MOJI0CaMH JJIsl KacKaJHON U ma-
pajuienbHOR Gopm peanuzanuu PO?

14. KakoBa CTpyKTypa U MaTeMaTHYeCKOE ONMCaHUE HEPEKYpPCUBHOIO (UIbTpa HA OCHOBE
JABC?

15. KakoBo ycioBue TMHEHHOCTH ()a304acTOTHON XapaKTEPUCTUKU HEPEKYPCUBHOTO (pUIIb-
Tpa?

16. Kakoit 06beM BBIYMCIMTENBHBIX ONEpalMid BBIMOIHIETCS B PEKYPCUBHOM U HEpPEKyp-
CHUBHOM (HIIBTpax Mpu 00paboTKe 0JTHOTO OTCYETa CUrHasa?

17. Kak aHaJIUTUYECKH MOXKET OBbITh HallIeH OTKJIMK PEKYpPCHBHOTO M HEPEKYpPCHUBHOTO
(GWIBTPOB HA 33JJaHHOE BXOJHOE BO3/eiicTBHE?

18. ITokaxkute, KaKk HaTH OTKIWK PEKYPCHBHOTO M HEPEKYPCHUBHOTO (PMIBTPOB HA CHUTHAJ
TUIA SJMHUYHBII CKaYOK B COOTBETCTBUU C AITOPUTMAaMHU 00pabOTKH, KOTOPBIE OHU peau3yioT?
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Paznen 4.

1. KakoBbl 3a1aun 1 MeToibl cuHTe3a LI® 1o 3aaHHON YaCTOTHOM XapaKTepUCTUKE?

2. Yro moHuMaeTcs nmoJ npeodpasyroeil GpyHkuuei B Mmerone cuareza PO mo ananoroBomy
NpOTOTUITY?

3. KakoBsI cBOMCTBa OMIIMHEHHBIX TpeoOpa3yonux GyHKIuu?

4. Kak oroOpaxaroTcs TOUKU U3 KOMIUIEKCHOH P-II0CKOCTH Ha KOMIUIEKCHYIO Z-IIJIOCKOCTh
npu OWIMHEHHOM mpeoOpa3oBaHum?

5. KakoBa B3auMOCBSA3b MEXAY 4aCTOTaMH aHAJOrOBOTO M HHU(POBOro (¢uibTpoB Mpu Ou-
JUHEHHOM npeoOpa3oBaHUM?

6. B ueM npeumyIiecTsa mpuMeHeHUsT 000OIIEHHBIX TpeoOpa3oBaHuii Ipu cuHTe3e PO 3a-
nannoro tuna (OBY, I'TI®. [13D)?

7. Kaxk omnpenenstorcs TpeOOBaHMsI K aHAJIOTOBOMY (DHIBTPY-IIPOTOTHILY NP cuHTe3e PD?

8. KakoBpl cBOWCTBa U OCOOCHHOCTH alIPOKCUMUPYIOLIUX (YHKIUH, UCHOIb3YEMBIX IPU
cuHTe3e PO no anamorosomy npoToTuiry?

9. Ot 4ero 3aBUCHUT MOPSAOK cuHTE3UpyeMoro P® B metone OunmHerHOro mpeodpazoBa-
HuA?

10. Kak onpenenstorcss Hyiau U noitockl P® no 3HaueHHIo HyJel U MOJII0COB aHAJIOr0BOIO
d)I/I‘ﬂI-nporoana'7

11. Kak koHCTpyHpyeTcsi TpeOyeMass UMIyJIbCHAs XapaKTepucTuka cuHresupyemoro HO B
METOJIe BECOBBIX (yHKIMM'

12. Kak cBsi3aHa 4yacTOTHas XapakTepucTuka cuaresupyemoro H® ¢ yactotHoil xapakrepu-
CTHKOI BecOBOM (pyHKIMH?

13. KakoBbl mapamMeTpbl W TUIUYHBIA BHJI YAaCTOTHBIX XapaKTEPUCTHK BECOBBIX (PYHKIUH,
UCIOJIb3YEMBIX Npu cuHTe3e HD?

14. Kak cBsi3aHbl mapaMeTpbl YaCTOTHOW XapakTepucTuku cuHresupyemoro H® c nmapamer-
pamu BecoBoi pyHKIMH?

15. Kakue TpeboBaHusl IPeAbABISAIOTCA K BECOBBIM (PYHKIMSIM 1pu cuHTe3e HD u nouemy?

16. B yueM 0cOOEHHOCTh U MPEUMYILECTBO HMCIIOJIb30BAaHUS CeMecTBa BECOBBIX (DYHKIIHIA
Kaiizepa ans cunteza HO?

17. Kakyro ®UX umeror HO. cunTe3upoBaHHbIE METOJJaMH BECOBBIX (DYHKIIUI M YaCTOTHOM
BBIOOPKH U 1TOYEMY?

18. Kakyto ponb urparot AP u OAIID npu curreze HO meToq0M 4acTOTHOM BEIOOPKU?

19. Kak koHcTpyHpyercst TpedyeMas uMiyibcHasi xapakrtepuctuka H® B meTone cuHTe3a
Ha OCHOBE YaCTOTHON BBIOOPKHU?

20. Kak oOecrnieunBaercsa TpeOyemMoe KauecTBO amnmnpokcuManuu npu cuHrese HO merogom
4aCTOTHOW BBIOOpKU?

21. Tlouemy metoanl cunte3a HO Ha ocHOBe BECOBBIX (PYHKIIMM M YACTOTHOW BBIOOPKH OT-
HOCSTCS K UTEPALIMOHHBIM U KaKOBBI COOTBETCTBYIOIINE UM MPOLIETYypbl ONTUMHU3ALUNU?

22. KakoBbl BO3MOKHbIE cr1oco0bl peanu3anui H®. cuHTE3UMpOBaHHBIX METO/IaMU BECOBBIX
(GyHKUIUI 1 4aCTOTHOM BBIOOpKU?

IIpakTHyeckue 3agaHus MO y4eOHOM nMporpamme

B nporiecce moAroTOBKM M BBINOJIHEHUS MPAKTHUYECKUX 3aJlaHU (POPMHUPYIOTCS U OLICHU-
Batorcs Bce TpeOyembie ®I'OC BO u OOII mis nanpasnenus 11.03.02 MHpokoMMyHUKaIMOHHbBIE
TEXHOJIOTUM U CUCTEeMbI CBs3U (mpodmib: ONTHYECKHE CHUCTEMbl M CETH CBSI3M) KOMIIETEHIIMH:
OIIK-3, OIIK-4.

Hwxe npuBoaaTCcs mpUMepbl NPaKTUYECKUX 3a/1aHuil pabodeil MporpaMMBl.

[TonHBINH KOMIUIEKT MPAKTUYECKUX 3aJJaHUK JIJIs1 BCEX pa3JiejoB pabodveil mporpaMMbl MPH-
Boautcsa B POC muctumnuasl b1.6.16 «ludposas 06paboTka CUTHAIOBY.
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Paznen 2.

1. 3amaH aHaAJIOrOBBIM CUTHAJ TUIIA NPSIMOYIOJbHBIA HMMITYJIbC KOHEYHOH JJIMTEIbHOCTH.
paBHOi 2000 Mxc. HailTu 3aBUCHUMOCTbH NMOTPEIIHOCTH AMCKPETU3ALMU CUTHAIA OT YacTOThI AMC-
kperusaimu f, . [Toka3ars ClieKTpbl aHAJIOTOBOIO U AUCKPETHOTO CUTHAJIOB.

2. 3ajaH aHAJIOIOBbIN MPAMOYTOJBHBIM PaAMOMMIYJIbC KOHEUHOH IIMTEIbHOCTH, PABHOMU
100 mxkc. ¢ gactoroii 3amoaHenus 100 xI'u. Beibpats yactoTy muckperusanuu f, u3 yciaoBus Boc-
CTAHOBJICHUSI CUTHAJIA TI0 €ro CHEKTPY € 33JlaHHOM TOYHOCTHIO. [loKa3aTh CreKTpbl aHAJIOTOBOTO U
JUCKPETHOI'O CUTHAJIOB.

3. 3ajaH aHAJNOTOBBIM MPSIMOYTOJBHBINA PAMOUMITYIIBC JITUTEIBHOCTBIO 1 MC M 4acTOTOM
sanonHeHus 20 k1. BeiOpars yactoTy muckperusaiuu f, U3 yciaoBuUs OLEHKH aMIUTATYAbI U (a3bl
3aI0JIHEHHUS 110 €0 CIEKTPY C 3aJaHHON TOYHOCTHIO.

4. 3ajaH aHAJOrOBBIM CUTHAJI B BHUJAE IOCIEIOBATEIBHOCTH MPSAMOYTOJIbHBIX HUMITYJIbCOB
mumTenbHOCTRI0 100 MKC U CKBaXKHOCTBIO 1. BhIOpaTh 4acToTy MUCKpETH3alliu CUTHAIa, HeoOXo-
JUMYI0 U TOCTaTOYHYIO JJIs OIICHKU aMIUIMTYIbl U (pa3sl OCHOBHOM rapMOHUKM CHUTHAla C 3aJaH-
HOHN TOYHOCTBIO.

5. 3agan curHan c¢ OGaJaHCHOW aMIUIMTYIHOM MOAyNIALMEN, Hecyllas 4actoTa currana 10
k[, vacrora moxyssiuu 100 ', BeiOpaTs 9acToTy MMCKpETU3alliy CHTHAIA U3 YCIOBHS OIICHKU
aMIUTUTYABI ¥ (pa3bl MOAYJIHUPYIOIIETO CUTHAJIA TI0 €r0 CIEKTPY C 3a1aHHON TOYHOCTHIO.

6. 3aaH aHAJIOTOBBIM PaJIMOUMITYJIbCHBIN CUTHAJ C MIPSMOYTOJIbHON Orudaroieii. 4acToTon
3anonHenus 10 k[, pmrensHOCTRIO 1 Mc, ckBaxHOCThIO 10. [Tokazate ycnoBus BbIOOpa 4acTOTHI
JTUCKPETU3AIUU U BO3MOKHOCTH OLIEHKH aMIUTUTYABI U (Da3bl 3aII0JIHEHUS CUTHAJIA.

7. I'apmMonunyeckuil curHain ¢ yactotod 50 'y mpoxoauT yepe3 ABYXIOJYHEPHUOIHBIN BbI-
IPSIMUTENh. BEIOpaTh MUHUMATBHYIO YaCTOTY AUCKPETHU3AIMH, 00CCIICYNBAIONTYI0 TOYHOE U3MEpe-
HUE MOCTOSTHHOM COCTaBJIAIONIEH CUrHaja. PaccMOTpeTh BapuaHThl JUCKpPETU3allMU CUTHaNA A0 U
MOCJI€ TUCKPETU3AIUH.

8. JIuCKpeTHBIH Clly4ailHbIii CUTHAJ C TIOJIOCOM YacToT, He npesbimatonie 4 k', nmoasepra-
eTCsl onepaly BO3BEACHUs B KBaJpar U nociuenyomeil punbrpamuu HI{® ¢ npsmoyronbHoil nM-
MyJbCHOM XapaKTePUCTHKON (BBIUMCICHHE KPATKOBPEMEHHOM dHepruu curHana). O6G0CHOBATh BHI-
0Op YacTOThI AUCKPETU3ALMK CUTHANA, 3alUCATh aITOPUTM OOpaOOTKU M YACTOTHYIO XapaKTepH-
CTUKY QHIBTpA.

9. YUepes unterpupyromyto RC-uiens ¢ nocrosiauoit Bpemenu 0.4 mc Ha Bxon ALIII mocty-
MaeT OJHOKPATHBIM MPSAMOYTOIBHBIA UMITYNIBC JUIUTEIbHOCTRI0 1 Mc. HeoOxoaumo mokasartk, Kak
BiuseT Hanmnmune RC-1ienu Ha BHIOOP YaCTOTHI JUCKPETU3AIMHN CUTHAIA U BO3HUKAIOIIUE MPU ITOM
HCKa)KECHHUS.

Paspen 3.

10. HaiiTi morpenHocTs KBaHTOBaHMs MmocTostHHOro Hampsbkenus U = 100 mB. BHOcuMytO
AIII pazpsaHocThio 3 6uT 1 mkanoi = 5.12 B. Tlokazats. kKakuM 00pa3oM MOKHO YMEHBIIUTH Ty
HOTPENIHOCTD ITyTeM HallokeHus myma. uMeromero CK3 oy, < (1/3)Q, n mocnenyroriero ycpemnse-
HUs (Q — mIar KBaHTOBAHHMS IO YPOBHIO).

11. OueHuTs npenenpHOE M CPEIHEKBAJPAaTUYHOE 3HAYEHUS IOTPEIIHOCTH KBAaHTOBAaHUS
AIIl. umerommero pazpsaHocts 10 OMT W AMHAMUYECKHWN JUANa3oH MPeoOpa3yeMbIX CHUTHAJIOB
+ 5,12 B. Haiiti otHomenue curHan-mym Ha Beixoge AL mpu 0oOpaboTke ciydailfHbIX CUTHAJIOB.
Onpenenuts mym kBantoBanus ALIl Ha Bexone uaeansHoro mudposoro ®HY ¢ wactoToii cpesa
500 I't mpum wactoTe quckperusanuu curnana f; = 8 kl'm.

12. IIpuBeCTH CTATUCTUYECKHUE U CIEKTPATBbHBIE XapaKTEePUCTUKH 1Tyma kBaHToBaHus ALIIT
pPa3pATHOCTHIO § OUT M JUHAMUYECKUM JUAIa30HOM INpeoOpa3zyeMbix curHaioB + 5,12 B. Haiitu
MaKCHUMaJIbHOE OTHOIICHHE YPOBHEH CUTHAJIA U IITyMa KBaHTOBaHMs Ha Beixoae AL mpu npeobpa-
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30BaHUH HOPMAJIBHOI'O Cily4aiHoro curaana. OueHuts myM kBaHtoBaHust AlLIIl Ha BbIxO#e Hepe-
KYPCUBHOTO (PUIIBTpa C MPSIMOYTOJIbHOM UMITYJIbCHOM XapakTepuctukoit amuHoi N = 10.

13. Ha Bxox ALII noctrynaer rapmoHudeckuid curnai ¢ amrutynoi Uy = 42 B, wactoroit
I xI'u, u mym. umeromuii CK3 6, = 100 MKB 1 paBHOMEpHYIO CIIEKTPaJIbHYIO TUIOTHOCTH B MOJIOCE
100 xI'm; wacrota nuckperusanuu 25 kl'n. Hailtu cnexkTpalibHyr0 IUIOTHOCTH IIyMa M OTHOLIEHHE
C/III Ha BXOJ€ U BBIXO/€E HMHU(POBOro MosI0coBOro GuiIbTpa ¢ HeHTpanbHoi yactotoi fo = 1 k' u
nojocoii mponyckanus 500 I'm. [Toka3zaTh criekTp CMTHaia W IIymMa Ha BBIXOJe (uUiIbTpa M BXOJe-
Bbixozie ALIII. Haiitu momntHOCTh myma kBanTtoBanus ALIIl Ha Beixoae (ruibTpa nmpu pa3psaHOCTH
AIII 8 6ur.

14. OneHuTh UCKAXKEHUS, BO3HUKAIOIIKE TPU MTPe0Opa30BaHUN FAPMOHHYECKOTO CUTHAJA U3
dpoBoii Gpopmel B aHanmorosyto ¢ nomomibio LIAIL ecnu yactoTta nuckperusanuu paBHa 3 k[ 1. a
yactoTa curHaia usmensiercs B npenenax (0,1 + 1) kI'u. Kakum 006pa3oM MOKHO yMEHBIIUTH 3TU
uckaxxenus? Onpenenuts TpeboBanus k aHajgoropomy ®HY na Beixome LAIL

Pasznea 4.

15. CunresupoBats PLU® tuna ®HY no ananoroomy RC-mpororumy nepBoro nopsijika c
MIOCTOSIHHOM BpeMeHH | MC Ha ocHOBe MuQepeHINaIbHOro ypaBHeHHs 1enn. Yactora ITucKpeTH-
3anuu 8 KI'. CpaBHUTH UX YaCTOTHBIE XaPAKTEPUCTUKH.

16. CunresupoBats PLI® tina ®HY no ananoroBomy RC-npoTtoTumy mnepBoro mnopsijaka ¢
MOCTOSIHHOW BpeMeHH 10 Mc myTeM IUCKpeTH3aluy UMITYJIbCHOM XapaKTepUCTUKHU LEMU C 4acTo-
Toil nuckperu3anuu 4 k['u. CpaBHUTH UX YAaCTOTHBIE XapaKTEPUCTUKH.

17. Cunre3upoBats PLU® tuna ®HY no ananorosomy RC-mpororumy nepBoro nopsjaka c
MIOCTOSTHHOW BPEMEHH 2 MC C MOMOIIBI0 OMJIMHEHHOTrO ImpeoOpa3oBaHus; 4acTOTa AUCKPETH3AINN
paBHa 5 k['1. CpaBHUTB UX YaCTOTHBIE XapaKTEPUCTUKHU.

18. CunresupoBats HII® tnna ®HY no ananoroBomy RC-mpoToTHITY NEPBOTO MOPSAKA C
IIOCTOSIHHOW BpEMEHM 4 MC IyTeM AMCKPETHU3allMM U YCEYEHHsI HMMITYJIbCHOM XapaKTEpUCTHKH.
CpaBHUTH YaCTOTHBIE XaPAKTEPUCTUKU aHAJIOTOBOTO M LU(PPOBOro (MIBTPOB: YACTOTa JUCKPETH-
3auu paBHa 8 kI 'wI.

19. CunresupoBats HII® tina ®HY no ananoroBomy RC-mipoToTHITY MEpBOTO MOPSAKA C
IIOCTOSIHHOW BPEMEHM 8 MC IyTEM IUCKPETH3aLUU €r0 YaCTOTHOM XapakTepucTUku. CpaBHUTH UX
YaCTOTHBIE XapakTepuCcTUKU. YacToTa nuckpeTu3anuu paBHa 8 kI .

20. Cunre3upoBars PLI® tuna ®BY no ananorosomy RC-mporoTumy nepBoro mnopsjaka c
noctosiHHON BpemeHu 100 Mc Ha ocHoBe AuQdepeHnanbHoro ypaBHeHus uenu. CpaBHUTh UX 4da-
CTOTHBIE XapakTepucTuku. Yacrora nuckpernsanuu pasHa 1 kl'm.

21. CunresupoBars PLI® tuna ®BY no anamoroBomy RC-mpoTtotumy mepBoro mopsjika ¢
MOCTOSIHHOW BpeMeHH 50 Mc nmyTeM JUCKPETH3alMi MMITYJIbCHON XapakTepUCTUKH Lenu. Yacrora
nuckpern3aruu paBHa 2 kI 1. CpaBHUTH 4aCTOTHBIE XapaKTEPUCTHKU (PHITBTPOB.

22. Cunre3upoBarb PILI® tuna ®BY no ananorosomy RC-mporoTumy nepBoro mnopsjka c
MOCTOSTHHOM BpeMeHu 20 MC ¢ TOMOIIIbIO OMIIMHENHHOro peodpa3zoBaHusi. CpaBHUTH UX YaCTOTHBIE
xapaktepucTuku. Yacrora nuckperusanuu 4 kl'm.

23. CunresupoBars HII® tuna ®BY no anamoroBomy RC-npoToTuity mepBoro nopsijaka ¢
NOCTOSIHHOW BpeMeHH 10 Mc myTeM OUCKpPETH3allMM YCEUEHHUS HMMITYJIbCHOM XapaKTEpUCTHKHU.
CpaBHUTH MX YaCTOTHBIE XapaKTEPUCTUKHU. HacToTa nucKpeTn3anuy paBHa S kI 1.

24. CunresupoBars HII® tuna ®BY no ananorosomy RC-npoToTuny nepsoro nopska ¢
MOCTOSTHHOM BpPEMEHHU 25 MC IyTeM TUCKPETH3ALUH €ro YaCTOTHOW XapakTepucTUku. CpaBHUTH UX
4acTOTHBIE XapaKTepucTUKU. YacToTa quckpernsanuu pasHa 10 xI'm.

25. CunresznpoBate PII® tnma ®HY no HopmanmmzoBaHHOMy aHamorosomy ©OHY-
NPOTOTHITY. UMEIOIIEMY Mapy KOMILIEKCHO-COMPSDKEHHBIX MOJI0CcoB, paBHbIX —0,1 £ 10,5.. 3anucarb
nepegaToyHble (QYHKIMU aHAJIIOTOBOTO M HU(POBOro (PUIBTPOB, KAYECTBEHHO ONPEACTUTh BU UX
AUX.
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26. Haiitu koo duuuents u nepenatounyto ¢pyukiuo PO tuna ®BY, cooTBeTcTBYyIOMIIE-
ro anajgoroomy ®@HY-niporoTuny, nMeromeMy OJA1H BEIIECTBEHHbIN MOJt0C, paBHbI —0.2. Onpe-
JIeNTUTh UMITYJIbCHBIE XapaKTEPUCTHUKU 000UX (DPUIIBTPOB.

27. CunTe3npoBath MUPPOBOH PEKYPCUBHBIN (GUIBTP 2-TO MOpsJIKA, UMEIOMUNA PEe30HaHC-
Hyto yactory 1 k', koappurmment nepenaun Ko = 10. Yactora nuckpernzanuu 10 k.

OrneHouUHBIE CpeCTBA Il HHBAJIHMIOB U JIUI] C OTPAHUYECHHBIMUA BO3MOXKHOCTSIMHU 3/10POBbBSI
BBIOMPAIOTCS C YIETOM MX MHIUBHUIYAIbHBIX ICUXO(PH3HYECKUX OCOOCHHOCTEH.

— MPH HEOOXOAWMOCTH MHBAJIHJIAM U JIMLAM C OIPaHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbBSI
IPEIOCTABIISCTCS JOTIOJIHUTEIBHOE BPEMs Ul IOATOTOBKH OTBETA Ha HK3aMEHE;

— MPHU MPOBEJCHUU TPOLEAYPHI OICHUBAHUS PE3yJbTaTOB OO0Y4YCHHS WHBAIUAOB M JIHII C
OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 3/I0POBbSI TIPEIYCMAaTPUBACTCS HCHOJIB30BAaHHE TEXHUUYECKHX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— IIpU HEOOXOIMMOCTH Ul OOYYAIOIIUXCSl ¢ OTPAHUYECHHBIMA BO3MOYKHOCTSIMU 3JI0POBBSI U
WHBAJIMIOB MPOIIETypa OLEHUBAHUS PE3YIBTATOB OOYUEHUS 1O JUCHUTUIMHE MOXKET IPOBOIUTHCS B
HECKOJIBKO JTarloB.

[Iporienypa olileHNBaHUS Pe3yJIbTATOB OOYUSHNSI HHBAIIM/IOB H JIUIL] C OTPAaHWUYCHHBIMU BO3MOXK-
HOCTSIMU 37I0POBbSI 10 JIMCIMIUTMHE (MOYJII0) MpeaycMaTpuBaeT NPEAOCTaBICHHE HH(POpMAIMU B
¢dopmax, alanTHPOBAHHBIX K O'PAHUYCHHUSIM UX 3I0POBBsI M BOCIPHUSTHS MHPOPMALTIH:

JInst L ¢ HapyIIeHUSIMH 3PSHUS:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe PIEKTPOHHOTO JOKYMEHTA.

JIist L ¢ HapyIIEeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUist a1 ¢ HapyIIeHUsIMHM OTIOPHO-/IBUTATEIBHOTO anmnapaTta:

— B TIe4aTHOU opme,

— B (hopMe 2IIEKTPOHHOTO IOKYMEHTA.

JlaHHBII TIepeYeHb MOXKET ObITh KOHKPETH3UPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTa 00yda-
FOLIUXCSL.

Texymumii 1 pyOexHbII KOHTPOJIb OCYIIECTBIISIOTCS IO KOHTPOJIBHBIM BOIIPOCaM IO U3y4a-
€MOM JTUCIUIUIMHE, 10 UTOTaM BBIIIOJIHEHUS J1a0OpaTOPHBIX pabOT W MHAMBHUAYAIBHBIX MpaKTH4e-
CKHUX 3aJlaHMii, B BHJIE€ IOATOTOBJIEHHOTO pedepara.

4.2. ®oH/ OLIECHOYHBIX CPEACTB ISl MPOBEACHUS MPOMEKYTOYHOM ATTeCTAIUN

4.2.1. Bonpocsl, BbIHOCHMBIe Ha 3a4yeT no gucuuminne «udposas odpadorka curna-
J0B» 1J1s1 HanpasJieHusi noaroroBku: 11.03.02 UudpokoMMyHUKANIMOHHBIE TEXHOJOTHH U CH-
CTeMbI CBSI3H

B mpomuecce moAroToBKH M cradyM 3adera GOpPMHUPYIOTCS M OLIEHUBAIOTCS Bce Tpedyemble
®I'OC BO u OOIT mnst manpasnenus: 11.03.02 MadokoMMyHHKAITMOHHBIE TEXHOJIOTHH M CHCTEMBI
cBsi3u (poduis: OnTHYecKkue CUCTEMBI U ceTu cBsi3u) komreteHuu: OITK-3, OITK-4.

1. Knaccudukanus curaanoB. AHaJIOroBble, TUCKpETHBIE, IU(pOBbIe curHaibl. [Ipeobpaso-
BaHUs TUIA CUTHAJIOB.

2. Jluneiinple 1 MHBApHAHTHBIE K CIIBUTY CHUCTEMbI MpeoOpa3oBaHMs CUTHAJIOB. Mmmyinbc-
HBIM OTKJIMK U NepEeIaTOuHble (PYHKIIUNA CUCTEM.

3. MouHocTh 1 3Heprus curHajioB. yHKINN KOPPENSLUY CUTHAJIOB.

4. MaTeMaTH4eCcKOe OMUCAHUE ITYMOB U ITOMEX.

5. /luHaMH4ecKoe IPeACTaBICHUE CUTHAIIOB.
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6. CriekTpanbHOE IPEICTABICHUE CUTHAJIOB.

7. Db dexT 'nd6ca u ero mapamerpsl. [logaBnenue addexra ['ndOca.

8. HempepriBHbie ipeoOpazoBanust @ypee u Jlamnaca.

9. CroiictBa nipeodpazoBanust Dypne. CrIeKTpbl THIIOBBIX CUTHAJIOB.

10. PaBHomepHas nuckperuszanus. CriekTp auckpetHoro curnana. Teopema KotenbHukoBa-
[llenHoHa.

11. Iuckperuzauusa ¢ ycpeaHeHueM. Jluckperusanust crneKTpoB. COOTHOLIEHUE CIIEKTPOB
OJIMHOYHOT'0 U [IEPUOINYECKOr0 CUTHAJIOB.

12. JTuckperuzanus Mo KPUTEPHIO HAUOOIBIIETO OTKIOHEHHS. AaNTUBHAS TUCKPETU3ALIU .
KBaHTOBaHME CUT'HAJIOB.

13. JuckperHoe mnpeoOpazoBanue Pypbe. AJNTOPUTMBI JUCKPETHOTO MPeoOpazoBaHMUS
dypobe.

14. beictpoe npeoOpazoBanne Oypbe, OCHOBHBIE MOHATHE U alTrOpuTMbI bI1D.

15. JluckpeTrHoe npeodpazoBanue Jlamaca.

16. Z-mpeoGpazoBanme. IIpsimoe wu oOpatHoe z-mpeoOpasoBanue. CBoiicTBa z-
npeoOpa3oBaHusl.

17. IlpeoOpa3zoBanue cBepTkU M ero cpoicTBa. CrexkTpsl MouHocTU. KoppensunoHHbIe
(GYHKIIMY CUTHAJIOB.

18. JluckpeTrHas cBepTka (KOHBOJOLKA). TexHHKa CBEpTKH. ABTOKOPPENALIUS U €€ BbIYKC-
JICHHUE.

19. Wavelet-ipeobpa3zoBanust u wavelet ¢punbTpanus curHaiios.

20. KirroueBbie oneparuu 1udpoBoit 00pabOTKH CUTHAJIOB.

21. HepexypcuBHbie UG pOBbIe GUIBTPHI.

22. PexypcuBHbIE IU(PPOBBIE QUITBTPHI.

23. IMIyIbCHBIE peakIiy U TepeaTouHble PYHKIUH HU(POBBIX (HIBTPOB.

24. YacToTHBIE XapaKTEPUCTUKU HUPPOBBIX (PUIBTPOB U UX CBOUCTBA.

25. ®a3oBas U rpynmnoBas 3aep>kka cursanon. Koppensauus Bxosa u BeIxo/1a GUIbTPOB.

26. CTpyKTypHBIE CXeMBI HIU(DPOBBIX (PUIBTPOB.

27. @unptpsl craaxuBanuss MHK 1-ro nopsaka. Kosgduunentsl, umMnynbcHas peakuus u
YaCTOTHAs XapaKTePUCTUKA TaHHBIX (PUIBTPOB.

28. Moaudukanus puibrpoB MHK 1-ro mopsijika M ONTUMU3AINS CTIIQKHBAHHMS.

29. @unptpsl MHK 2-ro nopsiika 1 MX 4aCTOTHBIE XapaKTEPUCTUKH.

30. ®unpTpst MHK 4-ro nopsiaka. Pacuer ¢punbTpa no 4acTOTHON XapaKTEpPUCTHUKE.

31. Pa3HocTHBIE GDUIBTPBI U PUIABTPHI UHTETPUPOBAHMSL.

32. GunpTpanus cIy4alHbIX CUTHAJIOB.

33. Dddext ['MO6ca u ero npakTuyeckue NOCIEACTBUS IPU (PUIBTPALIUH.

34. Hewttpamuzanus s dexra ['m606ca. OcHOBHBIE BECOBBIE (DYHKITUH.

35. HepexypcuBHble yacTOTHBIE IHU(PpoBbIE GMIBTPbl. Tunsl GuiabTpoB. Meronnka pacye-
ToB HIID.

36. Uneanbuble yacToTHBIE (pUIbTpel. UMmynbcHas peakiust GuiabTpos.

37 .KoHeuHble npuOIMKeHus uaeaibHbIX GuiabTpoB. [I[puMeHeHe BeCOBbIX (QyHKIUH.

38. 'magkue yacToTHBIE (QUIBTPHI.

39. lndbdepenuupyrorniue mudpoBsie PHIBTPHIL.

40. AnbTepHaTHBHBIE METOBI pacueTa HEPEKYPCUBHBIX IIU(PPOBBIX (PHUIBTPOB.

41. Z-npeoOpa3oBaHKUE CUTHAJIOB U CUCTEMHBIX (YHKIIH.

42. CpoiicTBa z-ipeoOpa30BaHus U MPUMEPHI Z-IPeoOpa3oBaHUsl.

43. O6partHoe z-TipeoOpa3oBaHUE.

44. TIpumeHeHus z-mpeoOpa3oBaHusl.

45. OCHOBHBIE IPUHIUIIBI PEKYPCUBHOMN (HIIbTpaLIUH.

46. Pa3paboTka peKypCHUBHBIX HTU(PPOBBIX (PUIBTPOB.

47. Pe:xeKTOpHBIE M CENIEKTOPHBIE (PUITBTPHI.

48. bununeiiHoe z-peoOpazoBaHHe.
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49. Tunbl peKypCUBHBIX YaCTOTHBIX (DPMIIBTPOB.
50. HuskouacroTHeii priibTp barrepyopra.
51. BeicokouacToTHbit GmiibTp barTepyopra.
52. ITomocoBoit ¢punbTp barrepyopra.

5. IlepeyeHb OCHOBHOM W /IOTOJIHUTEJIbHON Yy4eOHOI JMTepaTypbl, HEOOXOAUMOM IS
OCBOEHMS IMCHUIJIMHBI (MOXYJIs1)

5.1. OcHoBHas JIUTEpaTypa:

1. Bopob6ser C.H. Iludpopas o6pabotka curHanoB. — M.: U3narenbckuii nieHTp «AKase-
musty, 2013.

2. Matsees FO.H. Ludposas 06paboTka curuanos [ DNeKTpOHHBIN pecypc]: yued. mocodue
— DnektpoH. naH. — Cankr-IlerepOypr: HUY UTMO, 2013. — 166 c. — Pexum gocryna:

https://e.lanbook.com/book/43698

3. Cmut C. Ludposas od6padoTka curaanos. [IpakTudeckoe pykKoBOJICTBO [ DIEKTPOHHBIN
pecypc]: yue6. mocobue — DnektpoH. gaH. — Mocksa: IMK Ilpecc, 2011. — 720 c. — Pexxum gocty-
na:

https://e.lanbook.com/book/60986
4. YmusimkuH, C.B. OcHOBBI Teopun U poBOii 00padOTKN CUTHAIIOB [ DJIEKTPOHHBIH pe-

cypc]: yue0. mocobue — DnekTpoH. n1aH. — Mocksa: TexHocdepa, 2016. — 528 c. — Pexxum gocrymna:
https://e.lanbook.com/book/87749

I[JI?I OCBOCHHA JUCHUINIMHBI MHBAJIMAAMU U JIMOAMHU C OIpaHUYCHHBIMHW BO3MOXHOCTAMMU
3I0POBbS UMEIOTCS M3JaHUSI B DIEKTPOHHOM BHUJIE B DJIEKTPOHHO-OMOIMOTEUHBIX crcTeMax «JIaHby
u «fOpaitT.

5.2. JlonoiHUTEILHASI JIUTEpaTypa:

1. bacapa6b M.A. [Mudposas oOpaboTka CUTHAJIOB U U300pAKEHUN B PATUODUIUIECKUX
npUIokKeHusX [DnekTpoHHblil pecype] / M.A. bacapa6, B.K. Bonociok, O.B. I'opsukun. — Dnek-
TpoH. faH. — MockBa: @uzmarnut, 2007. — 544 c. — Pexxum gocrymna:

https://e.lanbook.com/book/2215

2. Kpucranunckuit P.E., Kpucranunckuii B.P. [Ipeo6pazoBanus ®@ypwe u Jlamaca B cucre-
Max KOMIIbIOTepHOU MaTteMaTuku. — M.: ['opsuas nmunus—Tenexom, 2006.

3. Omnmenreiim A.B., llladep P.B. Mudposas obpaborka curnamoB. — M.: TexHocdepa,
2006.

4. ITonoB O.b. IludpoBas 06paboTka CUTHAJIOB B TPaKTaX 3ByKOBOTO BEIIAHUS [ DJIEKTPOH-
Hblit pecype] / O.b. Ilonos, C.I'. Puxtep. — DnekTpoH. gaH. — MockBa: ['opsiuas nuHus—Tenexom,
2015. — 342 c¢. — Pexxum jpoctyma:

https://e.lanbook.com/book/94576

5. Cepruenko A.B. [ludposas od6padboTka curHayioB. — 2-¢ usn. — CII6.: TTurep, 2007. — 750

c.
6. llrapk I'.-T". [Ipumenenne BeiBneroB st [IOC; [nep. ¢ anrn. H.U. CmupHOBO#, 1Moz
pen. A.I'. Kiopkuana]. — M.: Texnocdepa, 2007.

5.3. Illepuoauyeckue U3IaHNUs:

B mupe Hayku
3apyOexHast paliodJICKTPOHUKA
WmxenepHas ¢pusuka
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KBaHTOBas1 251€eKTpOHMKA

Pagnorexnuka

PannorexHuka u 3IeKTpOHUKA
TenekoMmyHUKaIUK

TexHOIOrHU U CpelICTBA CBS3H

Tpyasl HH-Ta UHXK. TI0 JCKTPOH. U paauodaekTporuke (TUNIP)
doTOoHUKA

DoTOH-’KCIIPECC

[udposas 06paboTKa CUTHATIOB

CBonHbIN pedepaTuBHBIN KypHAT «CBSI3b)
PX «PamuorexHuka»

PX «9Onektponnka

PX «®uzuka»

6. Ilepeyenns pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOH ceTH «UHTEepHET,
HEO0XOAUMBIX VIS OCBOCHHSI JUCHUILIMHBI (MOXYJISA)

1. DnexTponHas 6ubmmorexa FOPAWT: www.biblio-online.ru

2. DnekTpoHHo-OmbOIHoTeyHas cucrema JIAHD: https://e.lanbook.com

3. Undopmannonnas cucrema «EquHOe OKHO 10cTyIa K 00pa3oBaTeIbHBIM PECYypCaM»:
http://window.edu.ru/window

4. bubnroTreka MEeKTPOHHBIX YUeOHUKOB:

http://www.book-ua.org/

5. AHHOTHPOBAHHBIN TeMaTUUECKU KaTajor IHTepHET pecypcoB 10 (pU3UKe:
http://www.college.ru/

6. denepanbHblii 00pa30BaTENbHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

7. KaTanor Hay4HBIX peCypcoB:

http://www.scintific.narod.ru/literature.htm

8. bonb1ias HayyHas 6uOIMOTEKA:

http://www.sci-lib.com/

9. EcrecTBeHHO-Hay4YHbIN 00pa3oBaTeIbHbIN MOpTAL:
http://www.en.edu.ru/catalogue/

10. YuebHo-06pa3oBarenbHas (pu3nKo-MaTeMaTnyeckas 6ubanoreka caifta EQWorld:
http://eqworld.ipmnet.ru/ru/library/physics/

11. Texuuueckas OubnuoTexa:

http://techlibrary.ru/

7. MeToauyeckne yKazaHus sl 00yYaKUIUXCsl TI0 OCBOEHHIO JUCIUIIINHBI (MOTYJIs1)

Jlexuus sBsieTcst OAHON U3 POPM U3YUYEHHs] TEOPETUUYECKOr0 MaTepuaia Mo JucHuIuivHe. B
X0JI€ JIEKLIMOHHOT'O Kypca MPOBOJUTCS U3JI0KEHUE COBPEMEHHBIX Hay4YHBIX MTOJXO0J0B U Teopuil. B
TETpajau JJi1 KOHCIEKTUPOBAaHUS JEKIUH HEOOXOAUMO UMETh MOJs, TJe MO XOay KOHCIEKTHpPOBa-
HUS JIeNal0TCsl HE0OX0IMMbIE MTOMETKU. 3alHCH JTOJIKHBI OBITh W30MpaTEeIbHBIMU, MTOJTHOCTBIO Clle-
JTyeT 3alHChIBaTh TOJIBKO OIpe/eeHus. B KoHCeKTe MPUMEHSIOT COKpAIlleHHE CIIOB, UTO YCKOPSIET
3anuch. Bompockl, BOZHUKAIOIMIME B XOJI€ JIEKIIUHM, PEKOMEHIYETCS 3alMChIBaTh Ha MOJAX U MOCHE
OKOHYAHUS JIEKIIMM 00paTUThCA 3a pa3bsICHEHHEM K mpernojaBarento. Heodxonumo akTuBHO pabo-
TaTh C KOHCIIEKTOM JIEKIIMU: TIOCIE OKOHYAHMSI JIEKIIUM PEKOMEHIyeTCsl NIEpeUnTaTh CBOM 3alMCH,
BHECTH MOIPaBKU U JONOTHEHUS.

OHUM U3 OCHOBHBIX BUJIOB JICSITEIBHOCTH CTYJACHTA SIBJISETCS CAaMOCTOsTENIbHAs paboTa, KO-
TOpasi BKJIFOYAET B ce0s1 M3ydeHUE JICKITMOHHOTO MaTepualia, YAeOHUKOB U YYEOHBIX TTOCOOUH, 1O I-
TOTOBKH K BBITIOJHEHHUIO Ja0OpaTOpHBIX paboT M O)OPMIICHUIO TEXHUYECKHX OTYETOB MO HHUM, a
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TaK K€ MOJATOTOBKH K MPAKTUUECKUM 3aHSITUSIM H3yYCHHEM KPATKOW TEOPHUH B 3aJaUHUKAX U pelie-
HUU JIOMAIIHUX 33aHUH.

ConpoBoXKIEHUE CAMOCTOSTEIILHON PabOTHI CTYIEHTOB MOKET OBITh OPraHU30BaHO B Clie-
IyroImX GpopMax:

— COCTaBJICHHEM WHJMBHUIYAIbHBIX TUIAHOB CAMOCTOSITENILHOW PabOThl KaXXI0r0 U3 CTY/ICH-
TOB C YKa3aHHEM TEMbI U BUJIOB 3aHATHI, (OPM U CPOKOB MPE/ICTABICHUS PE3YJIbTATOB;

— MPOBEJIEHUEM KOHCYJIbTAIUH (MHAUBHUIYATbHBIX WU TPYIIOBBIX), B TOM YUCJE C IPUMe-
HEHUEM JIMCTAaHIIMOHHOM cpe/ibl 00yUYeHHUsI.

Kputepuii oneHkn 3pGEKTUBHOCTH CaMOCTOSITEIILHON PabOThl CTYACHTOB (OPMUPYETCS B
X0Jle MMPOMEKYTOUHOTO KOHTPOJISl MPOLIeCcCa BHINOIHEHUS 3a/laHUN U OCYIIECTBIISIETCS Ha OCHOBE
Pa3IMYHBIX CIIOCOOOB B3aUMOJCHCTBUS B OTKPHITON MH(POPMALIMOHHON Cpelie U OTpaXKaeTcs B Mpo-
necce popMUpPOBaHUS TaK HA3BIBAEMOT'O «3JIEKTPOHHOTO MOPTQEs CTyIeHTa.

B cooTBeTcTBUU C 3TUM TIpU TMPOBEICHUH OMEPATUBHOTO KOHTPOJISI MOTYT HCIOJIB30BATHCS
KOHTPOJIbHBIE BOIIPOCKHI KaK K BBIMOJIHSAEMBIM padoTaM J1abopaToOpHOro MPaKTUKyMa, TaK U K COOT-
BETCTBYIOIIUM pa3jieliaM OCHOBHOU nuciuiuiHbl «L{ndpoBas 00paboTKa CUTHAIIOBY.

KoHTponb ocyiiecTBiasieTcs: HOCPEICTBOM TECTHPOBAHUS CTYIEHTOB MO0 OKOHYAHUU HU3y4Ye-
HUS TeM YIeOHOW TUCIUTUIMHBI U BBITIOJHEHHSI MTMCbMEHHBIX KOHTPOJIBHBIX PadoT.

[To uToram BBHIMOJIHEHMS Kaxka0H 1a00paTOpHOM pabOThI CTYJAEHT COCTAaBJISET MOIPOOHBIN
MUCHbMEHHBINA OTUYET, ONUPASICh HA KOTOPBIH JIOJDKEH B Oece/ie C TperoaaBaTesieM mpoeMOHCTPUPO-
BaTh 3HAHHME TEOPETUYECKOTO M HKCIEPUMEHTAJIbHOI0 MaTepHuala, oTHocsmerocs k padore. Ilpo-
BEpKa 3HAHWI CTyJ€HTa OCHOBaHA Ha KOHTPOJBHBIX BOIMPOCAX, PUBEICHHBIX B OMMCAHUUA PAOOTHI
U JIONOJHUTENBHBIX BOMPOCAX, KACAIOIINUXCS COOTBETCTBYIOIIMX Pa3/IeIOB OCHOBHOM JWCIUTUIMHBI
«Iudposas obpadoTka curaamos». [locie BEITOTHEHHS J1a0OpaTOPHOU PabOTHI CTYIEHT MPEo-
CTaBJISIET OTKOPPEKTUPOBAHHBIN B XO/I€ 3AIIUTHI MMCbMEHHBIN OTYET O HEel.

JonotauTenbHAST hopma KOHTPOIIT d3PPEKTUBHOCTH YCBOCHUS MaTepuaia U MPHUOOPETCHUS
MPAKTUYECKUX HABBIKOB 3aKJIFOYAETCS B OTKPHITOH MHTEPAKTUBHOMN 3amuTe paboThl HA YCTHOM BBI-
CTYIUICHUH TIepe]] ayIMTOpUEH COKYpPCHUKOB. B 3TOM ciydae 3amuTa mpoXOIuT B PEKUME KPaTKO-
ro JOKJIaga Ha KOH(epeHIIHH.

CorpoBOXKIEHUE CaMOCTOSTEIILHON pabOThI CTYIEHTOB TAK)KE OPTraHW30BAHO B CIICAYFOIINX
dopmax:

— BBIITOJTHEHUE CEMECTPOBOM KOHTPOJIHHOU PabOTHI IO WHAWBHUIYAILHBIM BapUaHTaM;

— YCBOEHHE, JIOMOJHEHHE U BHUKAHUE B pa30upaeMble pa3Aebl JUCIUILTUHBI TPU TTOMOIIH
3HAHWH TTOJIy9aeMbIX IO CPEACTBAM HM3YUYCHHS PEKOMEHIYEMOW JUTEPaTyphl M OCYIIECTBIIIEMOE
myTeM HamucaHus pedepaTuBHBIX padoT;

— KOHCYJIbTAIIMH, OPTAaHW30BAHHBIC JUIS PA3bSICHCHUS MPOOJIEMHBIX MOMEHTOB IPH CaMO-
CTOATEIHFHOM HM3YUYEHUU TEX WM MHBIX aCIEeKTOB Pa3/eNioOB ycBaMBaeMoOil MH(pOpPMAIUN B JUCIIH-
TUTHHE.

K cpenctBam obecnieuenus: ocBoenus aucuuranabl « [ {udposas 06paboTka cCUTHAIOBY TaK-
’K€ OTHOCHUTCSI 3JIEKTPOHHBIN BapHaHT yueOHOro mocodust Mo siepHoi (pusmke, BKIIIOYAIOLIUI B ce-
os1:

— JIGKIIMOHHBIN Kypc auctuminHbl «L{udpoBas 00paboTka CUTHATIOBY;

— KOHTPOJIbHBIE BOIIPOCHI 10 KAXKAOMY pa3aeny y4eOHOU TUCIUTUTHHEI;

— CITMCOK 3a/1a4 10 KXXJIOMY pa3/ielly YaeOHOH TUCIIHITITHHEI.

K cpenctBam obecnieuenus: ocBoenus aucuurinabl «[{udposas 06paboTka cCUTHAIOB) TaK-
KE OTHOCSTCS IJICKTPOHHBIC BAPHAHTHI JIONOJHUTEILHBIX YIeOHBIX, HAYUHO-TIOMYJIAPHBIX U HAYY-
HBIX U3JIaHUH 10 si7iepHON (U3UKe.

PexoMenayercs cneayromuii TpaduK U KalleHIAPHBIN MJIaH CaMOCTOSITEILHON paboOTHI CTY-
JIEHTOB TI0 Y4eOHBIM HeemsM (8 Heenb):

Tunosble 3aJaHUS JISI CAMOCTOSITEJIbLHOM Pa00ThI CTYIEHTOB
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Kon- ®opma mpea- Cpoku

Ne . BBIIIOJI-

TeMLL Tema nnm 3aganue Texymen padboTb BO CTaBJICHUS I
4acoB pe3ysIbTaToB
(nenenn)

1 Z-ipeoOpa3oBaHUE CUTHAJIOB M €ro CBOWMCTBA. 6 YCTHBIN OTBET. 1
[Tpumepsr  z-ipeobpazoBanus. OOpatHoe z- TexcToBbIf
npeoOpa3oBaHue. [Ipumenenus z- JIOKYMEHT.
npeoOpa3oBaHusl.

2 Jluckpernas cBepTka (koHBomroius). TexHnuka | 5,8 | YcTHBIN OTBeT. 1
CBEPTKU. ABTOKOPPEJISIIIUS U €€ BBIUKCICHUE. TekcToBbIf

JTIOKYMEHT.

3 | BeliBner-npeoOpa3oBanue u BEUBIIET- 6 Y CTHBII OTBET. 1
¢unprpamusa.  [IporpaMmmupoBaHue  BEHBIET- TekcToBbI
peoOpa3oBaHuil. JTIOKYMEHT.

4 OuibTpalys CIy4allHbIX CUTHAJIOB. 6 VY CTHBIN OTBET. 1

TekcToBbIi
JTIOKYMEHT.

5 | Hewtirpammzamus 3ddexra ['m66ca. OcHoOBHBIC 6 VYcTHBIN OTBET. 1

BECOBBIC (DYHKIIUU. TexcToBblit
JTIOKYMEHT.
6 | AnbTepHaTHBHBIE METOJBI pacuera HEPEeKypCHB- 6 VY CTHBI OTBET. 1
HBIX IU(POBBIX (PHIBTPOB. TexcToBblit
JTIOKYMEHT.
7 Pa3paboTtka pekypcuBHBIX IUGPOBHIX (PUIBTPOB. 6 VYcTHBIN OTBET. 1
TekcToBbIi
JTIOKYMEHT.
8 | bunuHeiHOE Z-IpeoOpa3oBaHMUE. 6 VYCTHBIN OTBET. 1
TekcToBbII
JTIOKYMEHT.
Hroro: 47,8 8

B OCBOCHMUM MUCHHUIUIMHBI WHBATHAAMH W JIHMLIAMUA C OTPAHUYCHHBIMH BO3MOXKHOCTSIMH
30POBbSl  OOJIBIIIOE 3HAYCHUE HMMEET WHAMBUAyalbHas ydeOHass paboTa (KOHCYJIbTAllMH) —
JIOTIOJTHUTENIbHOE pa3bsCHEHHE YueOHOro MaTepuara.

WunuBuyanbHbIe KOHCYJIBTAIMHU TI0 TIpeaMeTy (B ToM uucie depe3 email, SKype uim viber)
SIBJISIFOTCS. B&XKHBIM (DAKTOPOM, CLIOCOOCTBYIOLIMM MHANBHIYATH3alUH O0YyUYCHHUS U YCTAaHOBICHHUIO
BOCITUTATENIFHOTO KOHTAKTa MEKIY TPEroaBaTesieM W 00yJarolMMCs WHBAIUIOM WIH JIHIIOM C
OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 3/I0POBBSL.

8. Ilepeuenb UHGPOPMALMOHHBIX TEXHOJOIMI, MCIOJIb3YyeMbIX MPH OCYIIECTBJIEHUH 00-
Pa30BaTeJbHOI0 NMpoLecca Mo JUCHUILINHE (MOTYJII0)

8.1. Ilepeuensb HHGOPMAIIMOHHBIX TEXHOJIOT U

NudopmanonHsle 00pa3oBaTelbHbIE TEXHOJOTMU BO3HHUKAIOT IPH HCIOJB30BaHUEM
CpeICTB MHPOPMAIIMOHHO-BBIYUCIUTENBHON TeXHUKU. OOpa3oBaTeNbHYIO Cpely, B KOTOPOH OCy-
HIECTBIIIOTCS 00pazoBaTeIbHble HH(OPMAIIMOHHBIE TEXHOJIOTHH, ONMPEICISIOT paboTaromue ¢ Heil
KOMIIOHEHTHI:

— TeXHHYecKast (BU UCTIOIh3yEMBIX KOMITBIOTEPHOW TEXHUKU M CPEIICTB CBSI3H);

— MPOrpaMMHO-TEXHUYECKast (MMPOTrPaMMHBIE CPEJCTBA MOMICPKKH PEaT3yeMOil TEXHOJIO-
ruu 00y4eHwUs);

— OpraHM3alMOHHO-METOANYECKas (MHCTPYKLUHU y4YalIUMCs U IpernoAaBaTessiM, OpraHu3a-
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U1 y4eOHOTr o mpoliecca).

ITox o6pa3oBaTENbHBIMU TEXHOJIOTMSIMU B BBICIIECH 1IIKOJIE TOHUMAETCsl CUCTEMA HAYYHBIX U
WH)KEHEPHBIX 3HAaHUH, a TaKKe METOJIOB M CPEJCTB, KOTOPBIE HCIIOIB3YIOTCA sl CO3/1aHus, cOopa,
nepeaayn, XpaHeHus: 1 00padoTku MHGOPMALMK B IPEAMETHONW 00JacTh BbIcIIeH KOsl Dopmu-
pyeTcs npsMasi 3aBUCUMOCTb MEXAY 3(()EeKTUBHOCTHIO BBIIOJHEHUS Y4€OHBIX IPOTpaMM U CTerie-
HbIO MHTErpalliy B HUX COOTBETCTBYIOUIMX MH(DOPMAIIMOHHO-KOMMYHHUKAILIMOHHBIX TEXHOJIOTHH.

NudopmannonHas odpazoBaTelibHas cpeia MpeIcTaBiIseT co0oil nHHOPMAIIMOHHYIO CUCTE-
My, 0OBEIMHSIOLIYIO TIOCPEACTBOM CETEBBIX TEXHOJIOTUH, IPOrpaMMHBIE U TEXHUUYECKHE CPE/ICTBA,
OpraHu3alMOHHOE, METOIMYECKOE U MaTeMaTH4ecKoe obecrieueHue, mpeJHa3HaueHHoe /sl TIOBbI-
meHus 3(pPEeKTUBHOCTU U JOCTYITHOCTH 00pa30BaTEIbHOIO MpoLiecca MOATOTOBKH CIIEIMATUCTOB.

XapakTepHOH 4epToil 00pa30BaTEIbHON CpPENIbl SBISIETCS BO3MOKHOCTh CTYJCHTOB U TIpe-
nojaBarenei oOpamarbcs K CTPYKTYPUPOBAaHHBIM y4eOHO-METOJMUYECKUM MaTepuanaM, o0ydaro-
MM MYJIbTUMEINHHBIM KOMIUIEKCaM BCETO YHHUBEPCUTETA B JH000E BpeMs U B JII000I Touke mpo-
crpaHcTBa. IloMumo nocTynHocTH yyeOHOro Marepuana, He0OXO0IUMO 00ecHeuuTb 00ydaeMoMy
BO3MOYKHOCTH CBSI3M C IPEIOJIaBaTeNIeM, MOJlydeHHe KOHCYIBTAIMN B OH-JIAH uin odd-naitH pe-
KHUMax, a TAaKKE BO3MOXKHOCTb IOJIyYEHHUsS] MHJUBHYyaJbHON «HABUTALMK» B OCBOEHUHM TOTI'O WU
uHoro npeamera. CTyAaeHTbl OyAYyT CTPEMUTHCA K THOKOMY peXUMY OOy4eHHs, MOAYJIbHBIM IPO-
rpaMMaM ¢ MHOT'OYHCJIEHHBIMU HOCTYIUIEHUSIMU U OTUUCIICHUSIMH, KOTOPbIE [TO3BOJISAT HAKAIJIMBATh
3a4eTHbIC €IUHHIIBI, CBOOOIHO MEPEBOIUTHCS M3 OJHOTO By3a B IPYTOil C y4ETOM MPEABLIYIIEro
OTIbITA, 3HAaHUH U HaBBIKOB. [lo-TIpe’kHEMY BaXKHOM JUIsl CTYJICHTOB OCTAaHETCS BO3MOXKHOCTb JIMUHO-
ro pa3BUTHS U NPOPECCHOHATBHOTO POCTA; MPOTPAMMBI TOJTYYEHHUSI CTETICHH U KOPOTKUE KYPCHI,
BO3MOXHO, OYyIyT IO0JIb30BaThCsl OJUHAKOBBIM CIPOCOM; PE3KO BO3PACTET HNOTPEOHOCTh B IMPO-
rpamMmax npoQecCHOHaTBHOTO 00YYEHUS M aCHHUPAHTCKHUX MPOTrpaMMax.

HNHdopmanroHHble TEXHOJIOTUU MOTYT OBITh MCIIOJIb30BaHbl P OOYYEHUU CTYIEHTOB He-
CKOJILKMMHU crioco0amu. B camMoMm npocTom ciydae peaabHbIi y4eOHBII POoLecc UAET 0 OOBIYHBIM
TEXHOJIOTUSM, a UH(OPMAIIMOHHBIE TEXHOJOTHH MPUMEHSIOTCS JHIIb I TPOMEKYTOUHOTO KOH-
TPOJIS 3HAHWH CTYIEHTOB B BHJE TECTHPOBAHMA. JTOT MOJIXOJ K OpraHH3aluud 00pa30BaTebHOTO
npoliecca MpeaCcTaBiseTcs OYeHb NMEePCIEKTUBHBIM BBHY TOTO, YTO IPU €r0 JOCTAaTOYHO HIMPOKOM
UCTIOJIb30BaHUH YHHBEPCUTET MOXKET MOJIYIHTh CEPhE3HYI0 SKOHOMUIO CPEJICTB M3-3a Oosiee HU3KOU
CTOMMOCTH NPOBEJICHNS CETEBOT0 KOMIIBIOTEPHOTO TECTUPOBAHUS 110 CPABHEHUIO C ayTUTOPHBIM.

[Tpumenenne oOpa3zoBaTeNbHBIX HH()POPMAIIMOHHBIX PECYpCOB B KAayeCTBE JIOTIOJIHEHUS K
TPaJUIIMOHHOMY Y4eOHOMY MpolLecCy MMeeT OOJbIlIoe 3HAYEHHE B TEX CiIydyasX, KOrja Ha Kade-
CTBEHHOE YCBOCHME 00beMa ydueOHOro matepuaina, npeaxycmorpennoro ['OC, He xBaTaeT ayauTop-
HBIX 3aHATHHA 1o yyeOHOMy IutaHy. Kpome Toro, Takas ¢opma opraHusanuu ydyeOHOro mpoliecca
OUYEHb BaXKHA IIPU HEOJMHAKOBOW HA4YaJIbHOW MTOATOTOBKE 00YYaIOIIUXCSl.

Crnenyer 0COOEHHO MOAYEPKHYTh, UTO MPU TAKOM IMOAXOJE KpailHe BaXKHO 00eCHeUuTh UH-
TEHCHBHBII KOHTPOJIb CTENICHH YCBOCHHS MaTepuana. Kak mpaBuiio, mo Kaxaoi Teme mpemrycMoT-
peHo 0oJIbIIoe 10 00beMy KOHTPOJIBHOE 3a/1aHNe WM KOHTPOJIbHOE TECTUPOBAHUE.

Takum 00pa3om, HAKOIJICHHBIH OIBIT MPUMEHEHUS! WH()OPMAIIMOHHBIX M JAMCTAHIIMOHHBIX
TEXHOJIOTUH B y4eOHOM IpOIECCE B Pa3IMYHBIX BApPHAHTAX MO3BOJIIET TOBOPUTH 00 OMpeeIeHHbIX
pEeUMYyIIecTBaX MOJ00HBIX (POpPM OpraHU3aIMK y4eOHOTo Mpoliecca:

— CTaHOBMTCSl BO3MOXHOH MPUHIMITMAIBHO HOBAsi OpraHU3als CaMOCTOATENbHON paboThl
CTY/ICHTOB;

— BO3pacTaeT MHTEHCUBHOCTh y4eOHOTO Mpolecca;

— Y CTYICHTOB TIOSIBIISICTCS JIOTIOTHUTEIbHAS MOTHUBAIIHS K TIO3HABATEILHON JIESITETBHOCTH,

— JIOCTYIHOCTb y4eOHBIX MaTE€pUaIOB B JII000€ BpEeMS;

— BO3MOXXHOCTb CAaMOKOHTPOJISI CTENICHH YCBOSHHsI MaTephalia 10 KaXI0i TeMe HeOTpaHH-
YEHHOE KOJINYECTBO pa3.

8.2. IlepeyeHb HEOOXOIMMOI0 MPOTPAMMHOI0 o0ecrevYeHust

1. Onepanunonnas cucrema MS Windows (© Microsoft Corporation).
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2. NnTerpupoBannoe opucuoe npuinoxxernne MS Office (© Microsoft Corporation).
3. [IporpamMmHOe oOecriedeHHe Ui OpraHU3aliK YIIPaBIIeMOro U 0e30MacHOro JOCTyma B
NurtepHer.

Ne norosopa IlepedeHpb TMIIEH3MOHHOTO MTPOrPAMMHOT0 00eCIIeYeHUs
Hor. Ne77-AD®/223-03/2017 | [Tognucka va 2017-2018 y4ueOHbIH TO1 HA TPOrpaMMHOE 0OecC-
or 03.11.2017 NeYeHe B paMKax MporpaMMbl KoMIanuu Microsoft

“Enrollment for Education Solutions” 151 KOMIBIOTEPOB U
cepepoB KybaHCKOTro Tocy1apcTBEHHOTO YHUBEPCUTETA H €TI0
(bummanos:

DsktpEdu ALNG LicSAPKk MVL

4. IIporpammHoOe obecniedeHue i 6e30macHOr padoThl HAa KOMITbIOTEepe — (haiIoBbI aHTH-
BUPYC, IOYTOBBII aHTUBUPYC, BEO-aHTUBUPYC U CETEBOM SKpaH.

Ne norosopa [lepeueHp NTMIIEH3MOHHOTO MPOTrPaMMHOI0 00eCIEYEHHUS
Kontpakt Ne69-AD®D/223-03 | KoMIUIEKT aHTUBUPYCHOTO MPOTrpaMMHOro odecriedenus (Ipo-
ot 11.09.2017 JUICHUE TIPAB MOJIb30BaHMS):

AHTHBHUpYCHAs 3aIuTa PU3HMUECKUX PaOOYNX CTaHIUH U cep-
BEPOB:

Kaspersky Endpoint Security mis 6usneca — CtaHmapTHbI#H
Russian Edition. 1500-2499 Node 1 year Educational Renewal
License

AHTHBHpPYCHAS 3allMTa BUPTyaIbHBIX cepBepoB: Kaspersky Se-
curity uis BUpTyalbHbIX cpej, Server Russian Edition. 25-49
VirtualServer 1 year Educational Renewal License

3amuTa MOYTOBOrO cepBepa ot crama: Kaspersky Anti-Spam
s Linux Russian Edition. 5000+ MailBox 1 year Educational
Renewal License

AHTUBHpYCHAsI 3aIIUTa BUPTyalIbHbIX padounx cranimii (VDI):
Kaspersky Security qiis Buptyansabix cpen, Desktop Russian
Edition. 150-249 VirtualWorkstation 1 year Educational Re-
newal License

5. Cucrema kommnbrorepHoid matemMatukui MATHCAD ¢ HeoOXoauMbpIMU TTaK€TaMH paciliy-
penuii (© Parametric Technology Corporation).

6. Cucrema xommbioTepHoir marematnku MATLAB + SIMULINK c¢ nHeobxomumbiMu
tynookcamu (© The MathWorks).

Ne norosopa \ [lepeueHp NHMIIEH3MOHHOTO MPOrPaAaMMHOI0 00€CTIEYeHHUSI
Kontpakt Nel115-OAD®/2013 | [Ipoasenue mporpaMMHOMN MOJAEPKKU U IPUOOPETEHNE TIPaB
ot 05.08.2013 M10JIb30BaHMS MIPUKJIIAJIHBIM IPOTPAMMHBIM 00eCTIeYeHHEM

MathWorks MATLAB

PTC MATHCAD University Classroom Perpetual — Floating
Maintenance Gold

Kontpakt Ne127-AD®/2014 ot | [IpenocraBienne OeCCpOUHBIX MPaB MOJIb30BAaHUS TPOrpaMM-
29.07.2014 HBIM 00ecIiedYeHnEM, BOZMOXKHOCTh 3arpy3KH JTUIIEH3MOHHOTO
porpaMMHOro odecnieueHus yepe3 MHTepHer:

Mathworks

MATLAB Wavelet Toolbox

Mathworks

Simulink, Signal Processing Toolbox
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Mathworks

Fuzzy Logic Toolbox

Neural Network Toolbox
Optimization Toolbox

Statistics Toolbox

Partial Differential Equation Toolbox
DSP System Toolbox
Communications System Toolbox
Financial Toolbox

Econometrics Toolbox

8.3. Ilepeuenb HH(POPMALMOHHBIX CHIPABOYHBIX CHCTEM

1. Dnextponnas 6ubnuoreunas cuctema eLIBRARY.RU:
http://wwwe.elibrary.ru

2. Uudopmanmonnas cuctema «EanHoe OKHO JOCTyIa K 00pa30BaTEIbHBIM pecypcam»:
http://window.edu.ru/window

3. PyOpukon — kpynHelmnii sHnukioneandeckuil pecypc Murepuera:
http://www.rubricon.com/

4. AHHOTHPOBaHHBIN TeMaTU4YeCKUi KaTanor IHTepHeT pecypcoB Mo pusuke:
http://www.college.ru/

5. Karanor Hay4HbIX pecypcoB:
http://www.scintific.narod.ru/literature.htm

6. bonpmas Hay4yHast OuOIMOTEKA!

http://www.sci-lib.com/

7. EcTecTBeHHO-Hay4YHbIN 00pa3oBaTeIbHbIN MOpTAal:
http://www.en.edu.ru/catalogue/

8. Texuuyeckas OMOIHOTEKA:

http://techlibrary.ru/

9. dusnueckas SHIUKIIONEINS

http://www.femto.com.ua/articles/

10. Akagemuk — CroBapu M SHIUKIIONEINU Ha AKaJIeMUKeE!
http://dic.academic.ru/dic.nsf/enc_physics/
http://dic.academic.ru/dic.nsf/enc_physics/150/Atomnas_dusuka/

11. Buxunenus — cBOOOHAS DHIIMKIIOIE N,
http://ru.wikipedia.org/wiki/

12. ®usnueckast SHIUKIONEIUS

http://www.femto.com.ua/articles/

9. MarepuajibHO-TeXHMYecKasa 0a3a, HeoOxoamMasi JIsl OCyLHeCTBJIeHHs1 00pa3oBa-
TeJIbHOT'0 Npouecca mo JAMCuuIInae (MoayJi10)

VYcenemnas peanuzanus npenogaBaHus auctuiuinabl «[{udpoBas oOpaboTka CHUTHAIOBY
mpeJoiaraeT HaTu4lue MHHUMAIBFHO HEOOXOAMMOTO ISl peaan3aluu 0akanaaBpCKON MPOrpaMMbl
NepeYHs MaTePHATLHO-TEXHUIECKOTO 00ecTIeueHUs:

— JIEKIMOHHBIE ayAUTOpUHU (00OpYyIOBaHHBIE BUACOMPOCKIIMOHHBIM O0OPYIOBAaHHEM IS
NPe3CHTAIHA, CPeJICTBAMH 3BYKOBOCIIPOU3BEICHHSI, DKPAaHOM, M IMEIOIIHE BBIX0 B IHTEpHET);

— KOMIIBIOTEPHBIE KJIACCHI JIIsl POBEICHUS MTPAKTUUECKUX 3aHSATUH;

— JIUCIUICWHBIN KJIacC ¢ MEpPCOHaJIbHBIMU KOMIIbIOTEpAMU ISl MPOBEIEHUS JTaOOPATOPHBIX
TPYIIIOBBIX 3aHATUM;

— IpOTpaMMbl MOJIETHPOBAHUS (U3UUECKUX MPOLIECCOB B aTOMHOM (pU3UKE;

— TpOorpaMMbl OHJIAMHOBOTO KOHTPOIIS 3HAHWUW CTYAEHTOB (B TOM YHCIE MPOTPaMMHOE
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o0ecrieyeHne AUCTAaHIIMOHHOTO 00Yy4eHus);

— HaJIn4due HCO6XO,Z[I/IMOFO JIMIOCH3UOHHOI'O ITPpOIrpaMMHOI0 obOecreyeHus (OHepaHI/IOHHaH

cucrema MS Windows; unterpupoBanHoe opucHoe npuiokeHue MS Office; cuctema kommbro-
tepHoii Marematuku MATHCAD ¢ nmaketamMu paciIMpeHHil; CUCTEMa KOMIIBIOTEPHON MaTEMaTHKU
MATLAB + SIMULINK ¢ HE0OX0aMMBIMU TYJI00KCAMH ).

HpI/I HCIIOJIB30BAHHUHU JJICKTPOHHBIX I/ISIIaHI/Iﬁ BY3 JOJIKCH obecneyuThb Kaxxaoro 06yqa}01ue-

Tocd BO BpeMA CaMOCTOSTEILHOM HOoATOTOBKH pa60qHM MCCTOM B KOMIIBIOTCPHOM KJIACCC C BBIXO-
JOM B I/IHTepHeT B COOTBETCTBHH C 00HEMOM N3Yy4aCMbIX JUCIUIIINH.

Ne Bizt paGor MaTtepualbHO-TEeXHUYECKOE 00eCTIeYeHIE TUCIIUILTHHBI
/i (MOTyJIs1) M OCHAIIIEHHOCTH
1 JlexumonHsble 3aHaTUA | JICKIMOHHAs ayIMTOpPHs, OCHAICHHAs IIPE3CHTAlMOHHON
TEXHUKOH (MPOEKTOp, PKpPaH, KOMIBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIMM IporpammHbiM obecnieuenueM (I10), a taxxe
JIOCTAaTOYHBIM KOJIMYECTBOM TMOCAIOYHBIX MECT:
Ne 209¢ (npoexkrop EPSON EB-1776W).
2 [IpakTuueckue AyauTopusi OCHAIIEHHAs TPEMSI MEJIOBBIMU WJIM MapKEepHBIMU
3aHATUSA JIOCKaMH, TPE3EHTAlMOHHOW TEXHUKOU (IIPOEKTOp, SKpaH,
KOMITBIOTEP/HOYTOYK) U COOTBETCTBYIOIIMM IMPOTPAMMHBIM
obecrieuenuem (I10), a Takke JOCTATOYHBIM KOJIUYECTBOM
MOCaJ0YHBIX MECT:
Ne 209¢ (npoexkrop EPSON EB-1776W),
3 JlabopaTopHbie JlabGopaTopus, YKOMILIEKTOBaHHAs CIIELUATU3UPOBAHHON Me-
3aHSTUSA 0C/IbI0 M TEXHUYECKHUMHU CpEJCTBAMU OOyYeHHS W PaOOTHI:
MPE3CHTAMOHHON TEXHHUKON (IIPOEKTOp, HKpaH, KOMIIbIO-
TEep/HOYTOYK) U COOTBETCTBYIOIIUM MIPOrpaMMHBIM obecrede-
Huem (I1O), a Taxke HOCTaTOYHBIM KOJIMYECTBOM IOCAI0Y-
HBIX MECT:
Ne 205¢ (mpoextop SANYO PLC-SW20A).
4 Kypcosoe KoMmHats! AJ1s BBIOHEHHS] KYPCOBBIX padoT:
MIPOEKTUPOBAHUE 202¢ UTuCC 6ak.; 137¢ UTuCC wmar.; 311 (PT, DuH, P®);
132¢ (®)
5 I'pynnossie Aynuropuu:
(MHAMBUAYATIbHBIE) 209c.
KOHCYNbTAIHU
6 Texymuii KOHTPOJIb, Aynuropun:
IIPOMEKYTOUHAs 209.
aTTecTalus
7 CamocrosTenbHas Kabuner ans camMocTosITeTbHONH pabOThl, OCHALIECHHBIM KOM-
paboTta MBbIOTEPHON TEXHUKOW C BO3MOKHOCTBIO MOJKIIOYEHUS K CETH

«MHTEpHET», TPOrPaMMOIl SKPaHHOTO YBEIHUYCHHS M obecrie-
YEHHBI JOCTYNOM B  JJIEKTPOHHYIO  WH(OpPMAIMOHHO-
00pa3oBaTeNbHYIO CPely YHUBEPCHTETA:

208c.

«MyJabTUMEIMHHBIA KJIACC CIENMATIBHBIX JUCHUILIHHY aya. 205C

JlaGopaTopHble 3aHATHSI O6opynoBaH#e U TPOrPAMMHO-TEXHUIECKOE Kon-
MO TUCHUILIHHE: OCHallleHUe yueOHO-Hay4YHOH J1abopaToOpHuu: BO
«Iudposas 06pabOTKa CUTHATIOBY
Hudp p IlepcoHajibHBIE 3JIEKTPOHHO- 12
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BBIYHCIUTEIbHbIE MAIIIMHDBI:
CPU c yacrotoii 6onee 2,4 I'Tu, LCD

Mathcad Cpena Bu3yanbHOIo mporpaMMHupo-

BaHMsI, CETEBast BEPCHSI 12
Matlab Cpena Bu3yaapHOr0 mporpaMMupo- 12
BaHMsI, CETEBast BEPCHSI

Microsoft Office 2003, 2007, 2013 12
Eset Endpoint Security AaTuBupycHast mpo- 12
rpammMa

Windows XP, 7, 8.1 OneparnrionHast cucrema 12
CoeqMHUTEIbHbBIE MOYIIH, IIHYPHI, KaOCITH ~
IIpoexTop SANYO PLC SW20A 1
[Tapra (paGouwnii cTomn) 16
JKpaH npoekunoHHbIH 153x140 1
Jlocka Gemast MapkepHas 3
Crynbs 25
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