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I. AnHOTALIUA
1. HaumeHoBaHMe JUCHUILIUHBI B COOTBETCTBUM € Y4eOHBIM IUIAHOM:
[Hudpoas 06paboOTKa CUTHAJIOB.

2. He.]'lld " 3aJa9Y1 JUMCHUILINHBI:
HCHBIO OCBOCHUA JUCIIMIIIIMHBI SABJISACTCA.

[TproOperenue 3HaHUM, YMEHUN U HaBBIKOB B 00JIACTH COBPEMEHHBIX METOJIOB U
cpeacTB 1u(poBoii 00pabOTKH CUTHAJIOB.

3a/lagyamMyl OCBOCHMSI TUCITUIUIMHBI SBIISIOTCS:

Hzydenue B TpedyeMoM 00BbEME COOTBETCTBYIOIIEIO MAaTEMaTHYECKOTO armapara
1 poBOi 00pabOTKK CUTHATIOB; 00YYEHHE OCHOBAM aHAIMTUYECKUX M YUCIEHHBIX

METOJIOB pacyeTa M aHajin3a HU(POBBIX MpeoOpa3oBaTesell CUTHAJIOB; pa3BUTHE
HAaBBIKOB TNPOEKTUPOBAHUS CUCTEM LU(POBONH OOpaOOTKM CHUTHAJIOB Ha OCHOBE
anmnapaTHbIX U IPOrPAaMMHBIX PECYPCOB; H3Yy4deHHE 3(PPEKTUBHBIX aITOPUTMOB
1M(ppoBOil 00paOOTKM CUTHATIOB Ha COBPEMEHHBIX MEPCOHATBHBIX KOMITbIOTEPAX.

3. Mectro aucuumiiuHbl B crpykrype OOII: sBisieTcs QUCHUAIUIMHOW

npo(uIIs MOATOTOBKH.
IIpeaBapurenbHbIe 3HAHUS U HABBIKU:
OCHOBOM ISl OCBOEHUS JAUCLMIUIMHBI SIBISIFOTCS 3HAHMS, MOJIy4aeMble B PaMKax
JUCLUILUINHBI «MaTtemMaTu4ecKuil aHanns», «YuciieHHsle MeToapl», «[IpakTnkym Ha
OBM 1y, «IIpaktukym Ha OBM 2», «MeToapl nporpaMMHApOBaHus», «JluckpeTHas
MaTeMaTuKa», «AJTOPUTMBI M  aAHAIM3  CJIOXKHOCTU», «OJEKTPOHUKA U
CXEMOTEXHUKAY.
JanbHeiniee HCMOJIb30BaAHME:
[TonydyeHHBIE B XOJ1€ M3YyYEHHs AMCLMIUIMHBI 3HAHUS HCIIOJIB3YIOTCS B Hay4HO-
UCCJIEIOBATENbCKOW paboTe, y4eOHOW W TPOU3BOJACTBEHHOW IPAaKTUKE, MpHU
MOATOTOBKE BBIMYCKHOM KBAJM(DUKAITMOHHOW PabOTHI.

4. O0beM JUCHUILIMHBI: 2 3a4ETHBIC €IUHMIIBI, 72 aKaJeMHU4eCKHUX 4YaCcOB, B TOM
YHCJIe KOHTAKTHAs padoTa: JISKIMOHHbIC 3aHATHS 32 9acoB, JabopaTopHbIC 3aHATHS 16
4acoB, CaMOCTOAITe/IbHAs padoTa: 24 yaca.

5. IlepedyeHb NIaHMPYeMBbIX Ppe3yJbTAaTOB OO0Y4YeHHUs] 10 JUCHHUILIHHE,
COOTHECEHHBIX C IUVIAHUPYEMbIMHU Pe3yJIbTATAMHU OCBOEHHS 00pa30BaTeJbLHOI

MporpaMmabl
Ilnanupyembie pe3yJbTAThI OCBOCHUSA Ilnanupyembie pe3yJibTAThI
o0pa3oBaTe/ibHOI MPOTrPAMMBI 00y4eHMS MO0 TUCHMUILIHHE
(popmMupyembie KOMIIETEHIIMH)
IK-1 CniocobeH ydyacTBOBaThH B [1K-1.2 Pa3pabaTeiBaeT Mojenn
KaueCTBE UCIIOJIHUTENS B HAYYHO- YOPaBISIOMIMX U UCHIOJHUTEIIbHBIX

HCCIISIOBATEIIbCKUX pa3paboTKax MOJIyJIEM MEXATPOHHBIX U




MMporpaMMHOIO oOecreyeHus pO6OTOT€XHI/I‘I€CKI/IX CHUCTEM U

POOOTOTEXHUUYECKUX U MEXaTPOHHBIX MPOBOJIUT UX SKCIIEPUMEHTAIBLHOE

cucteMm I1K HCCJICIOBAHUE C TPUMEHEHUEM
COBPEMEHHBIX HH(POPMAITMOHHBIX
TEXHOJIOT U

IIK-1.5 YyacTByeT B COCTaBICHUU
aHAJIUTUYECKUX 0030pOB U HAYYHO-
TEXHUYECKUX OTUYETOB I10
pe3yabTaTaM BBITIOJIHEHHOUW padoThI,
B ITOATOTOBKE ITyOJIMKAITUH TIO
pe3yJibTaTaM UCCIIEI0BAaHUN U

pa3paboToOK
ITK-3 Cnioco6eH pa3padaTbiBaTh U [1IK-3.1 [IpumeHsieT anropuT™Mbl U
MPUMEHSTH AITOPUTMBI U COBPEMEHHBIE | COBPEMEHHBIE ITU(POBHIC
U (POBBIE MPOTPAMMHBIE METO/IBI MIPOTPaMMHBIE METOJIBI PACUETOB U

pacyeTOB U NMPOCKTUPOBAHUSA OTJICIbHBIX | MPOCKTUPOBAHUS JA€TalCH U
YCTPOMCTB U MOJCUCTEM MEXATPOHHBIX M | MOYJICH MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM C POOOTOTEXHUYECKUX CUCTEM
WCIIOJIb30BaHUEM CTAHIAPTHBIX
WCIIOJTHUTEIBHBIX U YIIPABJISIOMIUX
YCTPOMCTB, CPEJCTB aBTOMATUKH,
M3MEPUTENBHON U BRIYUCIUTEIBHON
TEXHUKH B COOTBETCTBUH C TEXHHYCCKUM
3a/TaHUEM, pa3padaThIBaTh HU(PPOBBIC
aJTOPUTMBI U TIPOTPAMMBbI YITPABJICHUS
POOOTOTEXHUYECKUX CHCTEM

6. ®opma NPoMeKYTOYHOM ATTECTALMM: 3a4ET.
7. SI3bIK MpenoAaBaHUsA PYCCKUN.

II. Conep:xaHue AUCHUILVIMHBI, CTPYKTYPUPOBAaHHOE MO TemMaM (pasaejiam) ¢
yYKa3aHHeM OTBeJeHHOI0 HA HUX KOJMYECTBA AKaJeMHYECKHMX 4YACOB M BHJIOB
Y4eOHbIX 3aHATHI

1. lis cTyieHTOB 04HOI1 GopMBbI 00yUeHUsI

VYyebnas nporpamMmma — Bcero | KontaktHas pabora (yac.) | CamocT.
HAaMMEHOBAHUE Pa3/iesioB U TeM | (4ac.) paboTta
(gac.)
Jlexuu JlaboparopHbie
3aHATUA
Brenenue B g poByro 5 5 0 0
00pabOTKy CUTHAJIOB




[Hudporsie GUILTPHI

00pabOTKH OJTHOMEPHBIX 6 2 1 3
CUTHAJIOB
OUIbTPHI CTIAKUBaAHUS
CUTHAJIOB. MeTOo1 HAauMEHBIITNX 6 2 1 3
KBaJpaToB
Pa3nocTHbIE (QUIBTPHI U
(UIBTPBI UHTETPUPOBAHUS 6 2 1 3
CUTHAJIOB
[TpeobpazoBanmne Dypobe u 6 7 1 3
CBEpTKa
OuibTpanus ciydyaiHbIX 6 3 5 1
CUTHAJIOB
Becosble pyHKIIMM 8 3 2 3
HepekypcuBHbIe 4aCTOTHBIE
8 4 2 2

1 (poBbie GUIBTPHI
Z-nipeoObpa3zoBaHUE CUTHAJIOB U

. 8 4 2 2
CUCTEMHBIX (DYHKITHIA
PekypcuBHbIe U POBBIE 3 4 5 )
bUITBTPEI
PekypcuBHBIEC YaCTOTHBIE 3 4 5 )
1u(GpoBbIC PHIBTPHI
UTOro 72 32 16 24

YueOHast mporpaMma QM CHUILTHHbI

1.

Beenenne B uugpoByio 06padboTKy CUTHAJIOB

[Mudpossie curnamel. OOpaboTka 1UEGPOBBIX cUTHAIOB. (DYyHKIMOHATLHBIC
npeoOpa3oBanus curHanoB. Omepanuu 1udpoBoir oOpaboTku. JluHeiHas
uupposas ¢puiabTpauus. JuckpetHsie npeodpazoBanus. O0JaCTH NPUMEHEHUS
nr(ppoBoil 00padOTKM CUTHAJIOB.

Hudposbie puiabTpbI 00pa0OTKH OJHOMEPHBIX CHTHAJIOB

HepexypcuBHble U pexkypcuBHble UGpOoBbie GuiIbTpel. IMITybcHas peakuus
¢unbTpoB. Ilepenarounbie  QyHkIUM  GUIBTPOB.  Z-npeoOpa3zoBaHUE.
YeroitunBocth puiibTpoB. YacTOTHBIE XapaKTepuCTUKU QuibTpoB. Da3oBas u
rpynmnoBas 3aJiep>kka CUrHasioB. CTpyKTypHbIE cXeMbl U(POBBIX (PUITBTPOB.

OuJIbTPHI CIJIAKMBAHUSA CUTHAJIOB. MeTo1 HAUMEeHbIIUX KBAJIPaTOB
OunbTpel MHK 1-10, 2-10 1 4-r0 nopsiaka. Pacuet ko duiimenToB GuiabTpoB.
NMnynbcHBIE  peaklMd UM YaCTOTHBIE  XapaKTEPUCTUKU  (PUIIBTPOB.




Moaudukauuu ¢uiptpoB. OntuMmzanus criaxuBaHus. Pacder mpoctoro
uppoBoro GUILTpa MO YACTOTHON XapaKTEPUCTHUKE.

PasnocTHbIe puabTPHI U PUILTPLI HHTETPUPOBAHUA CUTHAJIOB
PasHocTHbIE omepaTophl. Beiaenenue B CUrHajmax IIymMOB. BoccTaHOBIIEHHE
YTPA4YE€HHBIX JAaHHBIX. ANIpPOKCHMAaIus Npou3BOAHBIX. MHTerpupoBanue
JAHHBIX. AJITOPUTMBI HHTETPUPOBAHUS.

IIpeoOpasoBanue ®ypbe U CBEPTKA

Huckpetnoe mnpeoOpazoBanne @Dypre. ANTOPUTMBI pacuera. beicTpoe
npeoOpazoBanne Dypre. OOpatHOoe mpeoOpazoBanue Dypre. DUIBTPHI H
cBepTka. [Tonsitue u cBoiictBa cBepTku. OKOHHBIE PUIIBLTPHI. beicTpas cBepTka.

DuiabTpanus CJIy4YaWHbIX CHTHAJIOB

Coxpanenue IPUPOIBI CUTHAJA. Maremartuueckoe 0KUJIAHUE.
Koppensimonnsie cootHomeHust. CreKTpbl MOIIHOCTH CUTHANOB. Jucnepcus
BBIXOJITHOT'O CUTHaja. Y CHiieHUEe IyMOB. OyHKIUSA KOTEPEHTHOCTH.

BecoBblie pyHKIMM
SAsnenue I'nb6ca. Ilapamerpor »ddexra. IlocmeacTBus Ui MNPAKTHKU.
Helitpanuszanus ssienus [ m66ca. OCHOBHBIE BECOBbIE (PYHKIUU.

HepexypcuBHbIe 4acTOTHBIE HU(PPOBbIe QPUILTPHI

Tunel ¢unbTpoB. Metoauka pacuetoB. MjeanbHble 4YacTOTHBIE (UIBTPHI.
Koneunsie npubmmkeHus wuaeanbHbix (uibTpoB. [IpuMeHeHHnE BECOBBIX
byukiuit. ['mankue yactotHeie GunbTphl. Juddepenmupyonme nuppoBbie
¢bunbTpsl. [TpuHIMO cuHTE3a QUIBTPOB.

Z-npeo0pa3oBaHHue CUTHAJIOB U CUCTEMHBIX QyHKIMHA

Omnpeneneaue  z-mpeobOpaszoBanus. IIpocTpaHCTBO Z -  ITOJMHOMOB.
Ananutudeckas ¢opma z-o0pa3oB. CBoiicTBa z - TpeoOpa3oBaHUSL.
[Ipumenenue npeobpazoBanusa. O6paTtHoe z - mpeodpa3oBaHUeE.

10.PexypcuBHbIe Hu(ppoBbIEe PUILTPHI

KoncTpykuus pekypcuBHbIX U(ppoBbiX GuinbTpoB. KackanHas u napaienbHas
dbopma. PexexkTopHble ©  cenektopHbie  (umibTpel.  bununeiiHoe  z-
npeoOpa3oBaHWe TIPU CHHTE3€ PEKYPCUBHBIX LHUQPPOBBIX  (PUIBTPOB.
Hedopmaisi 4acTOTHOW IIKajdbl. ANMNPOKCHUMAIMOHHAS 3a/Jada CHHTe3a
¢bunbTpoB. [lepenarounas pynkuus GpuabTpoB. Buabl peKypcuBHbBIX (PUIBTPOB.



11.PekypcuBHBIE YaCTOTHbIC HM(PPOBHIE GPUIBTPHI
Huskouacrotueiii mudporoit Gunbtp barrepyopra. IlepenaTtounas QpyHKuus
dbunptpa. IIpeoOpazoBanme Jlamnaca. bunmHeliHoe  mnpeoOpa3oBaHME.
BricokouacToTHblii 1ugppoBoit ¢unsTp barrepyopra. CuHTE3 HHPPOBBIX
GUIBTPOB METOJOM YaCTOTHOTO TpeoOpa3zoBanus. [lomocoBoit 1mdpoBoiA
¢unbTp barrepyopra. Hudpossie punbTpel Uebbiena.

2. JIy1st CTyIeHTOB 32049HOM (POPMBI 00yUeHUsI
He nipegycmoTtpeHo.

III. IMepeyeHb y4eOHO-METOAUYECKOr0 OOecmeYeHHUs JIs1 CAMOCTOSITEILHOM
padoThHI 00y4aAIOUIUXCH M0 TUCHUILIMHE

1. TunoBkle 3a1aHus I MPAKTUUECKUX 3aHATHUM, TOMAaITHEW paboThl U PEUTUHTOBOTO
KOHTPOJIA

2. IIpaBuia npoXoKAeHUS IPOMEKYTOUHON aTTeCTallui

3. IlpumepHbIiA CIUCOK BOIIPOCOB HA AK3aMEH

4. MeToandeckue peKoOMEHAAIMHU 110 OpraHu3allid CaMOCTOATEIIbHOU pabOThI

IV. ®oHja O1leHOUYHBIX CPEICTB sl MPOBeIeHUs MPOMEKYTOYHOH aTTeCTAIMU
00y4arIMXcs M0 JUCUMILIMHE

1. TunoBble  KOHTPOJIbHBIE  3aJaHMS JAJs1  TPOBEPKH  YPOBHSH
chopmupoBannoctu kommnereHuuu IIK-1 CnocobGeH ydacTBOBaTh B KadecTBE
UCIIOJHUTENSI B  HAYYHO-UCCIEAOBATEILCKUX  pa3paboTkax MpOrpaMMHOIO
oOecrieyeHus: pOOOTOTEXHUYECKUX U MeXaTpOHHbIX cucteM [1K

YpoBeHnnb Tunosbie KOHTPOJIbHBbIE IHoka3zarenu u
¢hopmupoBanust 3aJlaHus 1JI51 OLlEHKHU KpPUTEpUH
KOMIIeTEHI{UH, B 3HAHMI, YMEHHH, OLICHUBAHUSA

KOTOPOM y4acTBYeT HABBIKOB KOMIIETEHIUH, IIKAJIa
AMCHMILINHA OLlEHUBAHUS
[IpoaBrHYyTHIN, Paznoxutsh 3a1aHHyIO [ToTHOCTBIO KOPPEKTHO
BJIAJIETD dbyHKIHIO B psig Dyphe HA BBINIOJTHEHHOE 3aJJaHUE —
3aJJaHHOM MHTEpBaJIe 10 Oa1oB.
Brinosnnena auims ogHa
D) = ge~@lth
4acTh 3aJaHUs — 5
2) IlocnenoBaTeabHOCTD Gannos.

IIPsAAMOYT OJIBHBIX UMITYJILCOB

C aMIUIUTYI0H A,




JUIMTEIBHOCTBIO T U
IIEPUO/IOM ITOBTOPEHUS T.

[TpoIBHHYTHIH, AJNTOPUTMBI pacyeTa KoppekTtHo
yMeTh npeobpazoBanus Oypwe BBITIOJIHEHHOE 3aJaHUE—
5 GaIoB.

XO0J peleHust BEpHbIN,
HO JIOIMYIIEHBI OIUOKHU
B pacuerax — 2.5 Oaia.

[IponBUHYTHIN, JuckperHoe [IpaBunbHbBIN OTBET — 2
3HATH npeobpazoBanue Oypee. ara.

brictpoe npeobpazoBanue
®dypre. O6patHOE
npeoOpazoBanue Dypbe.

[IpoaBrHYyTHIN, B yem 3akmouaercs crnoco® | [T0JIHOCTBIO KOPPEKTHO
BJIAJIeTh rpau4ecKkoro  HaxOXKACHWS | BBIIOJIHCHHOE 3a/1aHNC —
YaCTOTHOM  XapaKTEPUCTUKH | 10 Oasios.
PO? BelinonHena ymme o1Ha
JacTh 3alaHusd — 5
0aJIoB.
[IpoaBrHYyTHIN, UYro Takoe HyM Y HOTFOCHI KoppekTno
yMeTh U(ppoBOro (pUiIbTpa U KaKyro | BBIIOJHEHHOE 33/JaHue—
UH(POPMAITHIO OHU HECYT? 5 Gaos.

XO0J1 pelIeHus: BEPHBIH,
HO JIOITYIIIEHBI OITHOKHU
B pacuerax — 2.5 Gaia.

[IpoaBrHYyTHIN, MO3KHO 11 IO U3BECTHOMY [IpaBunbHEBIM OTBET — 2
3HATH CIIEKTPY JUCKPETHOTO Oasua.

CUTHAJIA HAWTH CIIEKTP
COOTBETCTBYIOLLIETO EMY
AHAJIOrOBOI'0 CUTHaJIa?

N3 xakux ycmoBuii
BBIOMpAETCs YacTOTa
JUCKPETU3ALMHA aHAJIOTOBBIX
CUTHAJIOB?

2. TunoBble KOHTPOJIbHbIE 3a1aHus IS NMPOBEPKHU YPOBHSI
chopmupoBannoctu kommnerenuuu IIK-3 CnocobGen paspabaTeiBaTh U
MPUMEHSTh aJTOPUTMBI M COBPEMEHHbIE HHU(PPOBBIE MPOTPAMMHBIE METOJbI
pacueToB M MPOCKTUPOBAHUS OT/ICIIBHBIX YCTPOUCTB U MOJICUCTEM MEXAaTPOHHBIX U



POOOTOTEXHUICCKUX CHCTEM C HCITOJIb30BAHUEM CTAaHAAPTHBIX UCIIOJHUTEIBHBIX U
YIPaBJSAIOMUX ~ YCTPOMCTB,  CPEACTB  aBTOMATHKH, HM3MEPUTCIBHOW  H
BBIUUCIIUTCIIbHOW TEXHUKH B COOTBETCTBHM C TEXHHYCCKHM 3aJlaHUCM,
pa3pabaTbiBaTh ~ UU(GPOBBIC  QIMOPUTMBI W MPOrPaMMBI  YIIPABICHUS
POOOTOTEXHUYECKUX CUCTEM

YpoBeHnb TumnoBbie KOHTPOJIbHBbIE IToxa3zarenn u
¢popMupoBanusn 3aJlaHus J1JI51 OLlEHKHU KpUTepun
KOMIIETEHIIUH, B 3HAHMH, YMECHUH, OlleHUBAHUS
KOTOPOM Y4YacTBYeT HABBIKOB KOMIIeTeHIUH, IIKAJIA
AUCHHUIIAHA OLICHUBAHUA
VYrnyOneHHBIH, 3anana cyvaiinas GyHkiust | [IOTHOCTBIO KOPPEKTHO
BJIAJIETD Y(t)= X SIN(t) +t, ne X BBITTOJIHEHHOE 3a/1aHUE —
ciryvaiiHas BenmmumHa ¢ MX = | 10 6aios.
2.3, DX = 1.3. Haittu BrinonHena nmuib ogHa
YUCJIOBBIC XapaKTEPUCTUKA | YaCTh 3aJaHus — S5
MV, DV, KV(t1,t2) OaioB.
cinydaiiHoi pynkuuu V (t) =
[Y(t)dt.

VYri1yOsieHHbIH, OnpenennTs BBIXOTHON KoppekTno

yMeThb curaai Ha Berxojie RC- BBIIIOJIHEHHOE 3aJlaHHuC—
¢wieTpa. Ha Bxog moctymnaer | 5 6auios.
aJIUTUBHAsI CMECh XO0J1 pelIeHus: BEPHBIH,
JETEPMUHUPOBAHHOTO U HO JIOITYIIIEHBI OITHOKHU
"Oemoro" mryma. J{ms B pacuerax — 2.5 Gaia.

NPSIMOYTOJILHOTO CUTHAJIA
OTPENICTNTh ONITUMAIBHYIO
N0JIOCY MPOITYCKaHUS
(buIbTpa, UCTIONB3YS
KPUTEPUN OTHOLIICHHE

CUTHA/TITY M.
VYriyOrieHHbIH, Briaenenue B curnanax [IpaBuibHBIN OTBET — 2
3HATH mymoB. BoccranoBnenne | Oaiia.

YTPA4YCHHLIX JaHHBIX.

V. IlepeyeHb OCHOBHOI U I0NIOJTHUTEJILHON Yy4eOHOI JIUTepaTyphl, HEOOXOAUMOM
IS OCBOCHM S AUCHUILINHBI
a) OCHOBHas IUTEparypa:



1. Ywmusamkun, C.B. Teopermyeckue oOCHOBBI IH(PPOBOl 00pabOTKH U
MpeCTaBlIeHUs] CUTHANOB : yyeOHoe nocobue / C.B. YMHSIIKUH. - 2-€ U3,
uctp. u jom. - M. : Texnocdepa, 2012. - 368 c. - (Mup nudpooit 06padboTKn).
- ISBN 978-5-94836-318-9 ; To xe [DnekTpoHHbIN pecypc]. - Pexxum noctyna
: http://biblioclub.ru/index.php?page=book&id=233733

2. Tam3ukoBckuit B.M. IludpoBas o06paboTka CcHUTHATIOB [DIIEKTPOHHBIH
pecypc]/ I'agzukoBckuit B.M1.— DnekTpoH. TekctoBbie nanusie.— M.: COJIOH-
ITPECC, 2013.— 766 c.— Pexum JIOCTyIIA:
http://www.iprbookshop.ru/26929.— 3BbC «IPRbooks»

0) JlononHuTeNnbHAs IUTEpPaTypa

1. Manuukua B.b. OcHoBbl amanTwBHOW IM(GPOBOM 00pabOTKH CUTHAIIOB
[DnekTpoHHBIN pecypc]: yaeOHoe mocobue/ Manuakua B.b.— Dmektpon.
TEeKCTOBbIe JaHHble.— HoBocuOupck: CuOupckuii TrocyaapCcTBEHHBIN
YHUBEPCUTET TEJICKOMMYHUKaMi U uHpopmatuku, 2011.— 266 c.— Pexum
nocrtyna: http://www.iprbookshop.ru/55487.— 3BC «IPRbooks»

2) IlporpammHoe obecrieueHne

KoMnbroTepHsblii Kiiace pakyJabTeTa NPUKJIATHOH MATEeMATHKHA U KnOepHeTHKH Ne 40

(170002, TBepckasi 00.1., r.TBeps, CanoBblii nepeyJiok, 1.35)

Adobe Acrobat Reader DC - Russian

OecIuIaTHO

Apache Tomcat 8.0.27

OecIuIaTHO

Cadence SPB/OrCAD 16.6

I'ocynapcTBeHHBINM KOHTPAKT HA ITIOCTAaBKY
JMUEH3UOHHBIX MPOrpPaMMHBIX IPOAYKTOB 103 -
I'K/09 ot 15.06.2009

GlassFish Server Open Source Edition

411 OecruiaTHO
Google Chrome OecriaTHO
Java SE Development Kit 8 Update 45 SeCILIATHO
(64-bit)

JetBrains PyCharm Community SeCILIATHO
Edition 4.5.3

JetBrains PyCharm Edu 3.0 OecruiaTHO

Kaspersky Endpoint Security 10 ans
Windows

Akt Ha nepenauy npas [1K545 ot 16.12.2022

Lazarus 1.4.0

OecIutaTHO

Mathcad 15 M010

Akt npenocrasnenus npas M1C00000027 ot
16.09.2011

MATLAB R2012b

Akt npenoctasnenus mpas Ne Us000311 ot
25.09.2012

MHorodyHKITHOHATBHBIN

penaktop ONLYOFFICE GecrutatHoe | 6ecriiaTHO
11O

OC Linux Ubuntu 6ecrmaraoe ITO OecIuiaTHO
MiKTeX 2.9 OecmuiaTHO
MSXML 4.0 SP2 Parser and SDK OecIuiaTHO
NetBeans IDE 8.0.2 OecmiaTHO
NetBeans IDE 8.2 OecIuiaTHO



http://biblioclub.ru/index.php?page=book&id=233733

Notepad++ OecruiaTHO
Oracle VM VirtualBox 5.0.2 OecIIaTHO
. norosop Ne13918/M41 ot 24.09.2009 ¢ 3A0

Origin 8.1 Sr2 «CO(i)TﬁElﬁH Tpeitn»
Python 3.1 pygame-1.9.1 OecIaTHO

Python 3.4 numpy-1.9.2 OecruiaTHO

Python 3.4.3 OecruiaTHO

Python 3.5.1 (Anaconda3 2.5.0 64-bit) | GecrimaTtHo

WCF RIA Services V1.0 SP2 OecIIaTHO
WinDjView 2.1 OecIIaTHO

R Studio OecIIaTHO
Anaconda3 2019.07 (Python 3.7.3 64-

bit) OecriaTHO

0) CBOOOTHO pacnpoCcTpaHsIeMOe POrpaMMHOE 00ECICUEHHE
Adobe Acrobat Reader DC — Russian — 6ecnimataoe I10;
Google Chrome — 6ecrinathoe 110;

Kaspersky Endpoint Security 10 nis Windows — 6ecrimatHoe T10;

3) CoBpeMenHbIe npodeccroHa bHbIe 0a3bl JaHHBIX M HHPOPMAIIIOHHBIE
CIIPaBOYHBIEC CUCTEMBI

4) Ilepedenn pecypcoB UH(DOPMAITUOHHO-TETICKOMMYHHUKAIIMOHHOM ceTH «IH-
TEPHET», HEOOXOIUMBIX JJIS1 OCBOCHHS TUCIIUTUTAHBI

VI. Meroanueckue MaTepHuaJibl VI oﬁyqamumxcsl 10 0CBOCHMIO
AUCHUIITIMHBI

Baxxnoii coctapmstomeit manHoro paszaena PITJ] spistorcs TpeboBaHus K
PEUTHHT-KOHTPOJIIO ¢ YKa3aHHEM OaJlJIOB, paclpeeICHHBIX MEXKITY MOIYJIIMHU
1 BUJIaMH pabOThl 00yJaromuxcs.

MakcumanbHasi cymMma 0aJuioB 10 y4eOHOM TUCIUTLITINHE,
3aKaHYMBAIOIICHCS IK3aMEHOM, 110 UTOraM ceMecTpa coctapisgetr 60 6amios (30
6anmoB - 1-it moxynb 1 30 6amioB - 2-if MOIYJIb).

OGyuaromemycs, HaOpaBiiemy 40—54 6aia, npy MOABEICHUN UTOTOB
ceMecTpa (Ha MocaeAHEM 3aHATHUHU M0 JUCHUILIIMHE) B PEUTUHTOBOW BEIOMOCTH
ydeTa yCIeBaeMOCTH M 3a4ETHOW KHMYKKE MOYKET OBITh BBICTABJICHA OIICHKA
«YJOBJIETBOPUTEILHOY.

OOGyuaroniemycs, HaOpaBiiemy 55—57 6aioB, pU MOJBEICHUN UTOTOB
cemecTpa (Ha MOCJIETHEM 3aHITHH MO JTUCHUIUIMHE) B rpade peMTHHIOBOI
BEJIOMOCTH y4eTa ycreBaemMoctu «lIpemuanbHbpie 6aJIbDy MOXKET OBIThH
n00aByieHO 15 6ayiyioB ¥ BRICTABJICHA DK3aMEHAIMOHHAS OT[EHKA «XOPOIIIOY.

OO6yuatomemycsi, Habpasmiemy 58—60 6anoB, IpH MOJABEICHUN UTOTOB
cemecTpa (Ha MOCJIeTHEM 3aHITHH 10 JUCITUIUINHE) B rpade peUTHHTOBOM
BEJIOMOCTH y4eTa ycneBaemoctu «lIpemuanbHbpie 6aJIbDy MOXKET OBIThH
n00aByieHo 27 GaJIJIOB ¥ BBICTABJICHA SK3aMEHAIMOHHAs OI[EHKA «OTIUYHOY». B



1.

KaKUX-1100 MHBIX CIy4asiX J0oOaBJICHHE MPEMHAIbHBIX OAJIJIOB HE
JIOITyCKaeTCsl.
OOyuaromuiics, HabpaBLIMil 10 39 6aI0B BKIIOYUTEIBHO, CAAET IK3aMEH.
Pacnpenenenue 6amioB Mo MOAYISIM YCTaHABIMBAETCS MPENoaBaTeiIeM 1
MOKET KOPPEKTUPOBATHCA.

TunoBble 3agaHust JIS1 NPAKTHYECKHX 3aHATHHA, JOMALIHed padoTbl H

peﬁTHHFOBOFO KOHTPOJIsA

1)

2)

3)

4)

5)

6)

Paznoxuts 3amannyro QyHKIwIO B psaa Pypre Ha 33 JaHHOM UHTEPBAJIC

a. f(t) = ge—(gltl)

b. IlocrnenoBarenbHOCTh MPSIMOYTOJBHBIX HWMIYJIBCOB C aMIUTUTYAON A,
JUIATEJIBHOCTBIO T U IEPUOJIOM NTOBTOpEHUs T.

c. IlocnenoBarenbHOCT NPSAMOYTOIBHBIX UMITYJIBCOB CO CKBaKHOCTBIO, PABHOM
JBYM (UTMTETBHOCTD UMITYJILCOB M IPOMEKYTKOB MEXKTy HUMH PABHBI).

d. OgHOCTOPOHHUI 3KCITOHEHIMATBHBIA UMITYJIbC.

e. l'ayccoB umiryiibc.

f. f(t) = e tcos(wt)

OnpenenuTh war auckperusanuu GyHKuuu. Mcnonb30BaTh pasiiokKeHUE B psj

Dypse.

a. f(t) = ge—(gltl)

b. IIpsiMOYTOSIEHBINA CUTHAT aMIUTUTYJI0U A U JUTUTEILHOCTHIO T

c. Curnan sin(x)/x.

Haitu cBEpTKY curHasioB
JIByX IpSIMOYTOJIbHBIX CUTHAJIOB.

. 1IpAMOYTOJIBHOIO U TPEYTOJIBHOTO CUTHAJIOB.

a
b
C. JIByX TpEyroJyIbHbIX CUTHAJIOB.
d. f(t) = ge~@lth

e. OIHOCTOPOHHMI SKCHOHEHIMATIbHBINA UMITYJIbC

3anana ciydaiiHas ¢pyHkuus Y(t) = X SIN(t ) + t, ne X cioydaiinas Belnu4uHa ¢
MX = 2.3, DX = 1.3. Haittu uncnoBsie xapaktepuctuku MV, DV, KV(t1,t2)
ciydaiinoit dynxuan V(t) = [ Y(t)dt.

Ha Bxonm mHTerparopa mocrtymaer ciydaitHas ¢yHkuus &(t), MaTeMaTHUeCcKoe
OXHIaHWEe  KOoTopol  m(t)=4t+5, a  KoppemsauuoHHass  (QyHKIMA
K(t1,t2)=cost] *cost2. HaiiT XxapakTepuCTUKH Ha BHIXOJIE CUCTEMBI.

Haiitu koppesinoHHyto GyHKIHIO

a. JIByX MpSIMOYTOJIGHBIX CUTHAJIOB.

. [IpsIMOYTOJIBHOTO ¥ CHMMETPUYHOTO TPEYTOJILHOTO CUTHAJIOB.

I[BYX CUMMCTPUYIHBIX TPCYT'OJIbHBIX CUT'HAJIOB.
. f(t) e ge_(gltl)

oo o



7)

8)

e. JIByX HECUMMETPUYHBIX TPEYTOIbHBIX CUTHAJIOB.
f.  OmHOCTOPOHHMH SKCIIOHEHIMATBHBIA UMITYJILC.
g. JIByCTOpOHHMI SKCIIOHEHIIUAIBHBIN UMITYJIbC
OnpenenuTh BBIXOJHOM curHail Ha Bbixojie RC-¢unbTpa. Ha BXxoa mocrymaer
aJUIMTHBHAs CMeCh JeTepMHHUpOBaHHOro u '"Oemoro" myma. [nsa
NPSIMOYTOJIBHOTO CHTHAa OMPEICTHUTh ONTHUMAIBHYIO TOJOCY MpPOITyCKaHHS
bunbTpa, UCIONB3Ys KPUTEPU OTHOIICHUE CUTHAI/IITYM.
Haiitn crekTpanbHble (QYHKIMM W TIOCTPOUTH aMIUTUTYJHBIC —CIEKTPBI
CIIeAYIOMUX (QYHKITHIMA
2. F(t) = {2 nput € [0,2],

' Omput €& [0,2].

1+tnpute[—-1,1],
b. f(t)=<5 1—tnopute€[0,1],
0 pwm |t] > 0.

2. IIpaBuiia npoxoKaeHus MPOMEKYTOUYHOU ATTeCTAIUM
JIs1 yenenHom caauun 3a4era CTyACHT JOJDKEH:

YcnenrHo caaTe NIpOMEKYTOUHBIN KOHTPOJIb, MPEACTABISIOMUN cOO0H 1BE
KOHTPOJIbHBIE pa0OTHI IO TEMATHKE YIPAXKHEHUH, IEPEUNCICHHBIX BBIIIIE.
OTBETUTH Ha YCTHBIE BOIIPOCHI U PEIIUTD PsI/i MUCbMEHHBIX YIIPaKHEHUH (B
XOJI€ 3a4€Ta) M0 TeMAaTUKe Y4eOHOM MPOrpaMMmsl.

3. IlpuMepHbIH CIMCOK BONMPOCOB HA 3a4eT

Kakue npeoOpazoBaHusi UMEIOT MECTO TpH LIM(POBOM 00pabOTKE CUTHAJIOB?
UTo Takoe NUCKPETHBIA CUTHA U AMCKPETHAS MOCIIEN0BATETLHOCTD?

KakoBa mpupoaa pa3MHOXKEHHSI CHEKTPOB IPU JUCKPETU3ALMM CHUTHAJIOB T10
BpeMEHHU?

B uyem 3amouaroTcsi B3aMMOCBS3b W OTIMYHME CIIEKTPOB JWUCKPETHOTO U
aHaJIOTOBOI'0 CUTHAJIOB?

Kak 1o wu3BECTHOMY CIEKTPY AaHAJOTOBOIO CHUTHAja OMNPEACIIUTh CIIEKTP
COOTBETCTBYIOILIETO €MY JUCKPETHOTO CUTHAJIA?

B uem 3akimodaercsl SIBIEHUE HAJOXKEHUS CIIEKTPOB TpU JAUCKPETH3AIUN
CHUTHAJIOB?

MOoHO 7M1 MO M3BECTHOMY CHEKTPY IUCKPETHOIO CHUTHAJIla HAWTU CHEKTP
COOTBETCTBYIOLIETO EMY aHAJIOTOBOT'O CUTHANA?

3 xakux ycroBUi BEIOMPAETCS 4aCTOTa TUCKPETU3AIIHA aHAJIOTOBBIX CHTHAJIOB?
KakoBa maremaTtnieckasi MOJIE)Ib KBAHTOBAHHSI CUTHAJIA TIO YPOBHIO?

Kak omnpenensercss morpemnmHocTh KBaHTOBAaHUSI JUCKPETHOTO KBAHTOBAHHOI'O
curHama’?

Kaxk ocymectsisiercs udpoBoe KoupoBaHue CUrHaa?



Kaxk onpenensieTcs HorpeHocTb KBAaHTOBaHUS IU(PPOBOro curHasia?
W3 kakux ycnoBuil BeIOMpaeTcs: Heooxoanmas paspsaHocts ALT?
Kaxk onpernensercs: aBTOKOppessiioHHast GyHKIMS U CHEKTpalbHAas IUIOTHOCTh

1ryma kBantoBaHust ALY

[Ipy KakoM yclIOBUM LM(PPOBOM M JUCKPETHBIA CUTHAJIBI MATEMAaTHYECKH
aJICKBaTHBI?

B cooTBeTCTBUM C KAaKMM aJITOPUTMOM U KaK OCYILIECTBIISIETCSI 00pabOTKa CUTHasIa
PEKYPCUBHBIM U HEPEKYPCUBHBIM (PUIBTpaMu?

Yrto noHMMaeTCs O/ UMITYJIbCHOM XapaKTEPUCTUKON JUCKPETHON CUCTEMBI?
Kakwue ¢pmibTpbl HazbiBaroTcs ¢punbrpamu BUX n KUX-Trma?

Yro siBnsieTcs ko uipieHTaMu HepeKypCUBHBIX (PHIBTPOB?

Kakoe npeoOpa3oBaHue NMPUMEHSIOT /IS OMUCAHUS JUCKPETHBIX CUTHAJIOB U
CHCTEM Ha KOMIUIEKCHOM IJIOCKOCTH U IToYemMy?

KakoBa cBs13b MeX 1y Z-npeoOpa3zoBaHreM 1 npeodpazoBanreM Oypre?

Kak ompenensitorcs nepenaTtoyHas (QyHKIMS U YaCTOTHAs XapaKTEPUCTUKA
JTUCKPETHON CHCTEMBI?

KakoBa cBsi3b Mexmy mepenarouyHod (yHKIMEH, 4acTOTHOM M HMMITYJILCHOM
XapPAKTEPUCTUKAMU JUCKPETHON CUCTEMBI?

KakoBbI 0COOEHHOCTH YaCTOTHBIX XapaKTEPUCTUK TUCKPETHBIX CUCTEM?

Kak wu3MeHseTcss 4YacTOTHas XapaKTEPUCTHKA JUCKPETHOW CHUCTEMBI IIPH
W3MEHEHUH YaCTOThI TUCKPETU3ALH?

Kak Haxoaurcs nepenarounas pyHkuus PO no ero pasHoCTHOMY ypaBHEHHIO?
Uro Takoe Hymu W MOMOCH UGPOBOro (GUIIbTpa U Kakyr0 MHPOPMAIMIO OHU
HEeCyT?

Kakoii Buz1 nmeet Hynb—T1otocHas (popma nepenatounor pyHkipu PO u kakoBo
€€ MPaKTUIECKOE 3HAUCHHE?

B uem 3akmouaercs cmnoco0 rpadHyecKOro HAXOXKIACHHS YacTOTHOM
XapakTepucTuku PO?

KakoBbl yciioBust PU3HYECKOI peann3yeMocTH U ycroiunuBoct PD?

KakoBb! ocHOBHBIE (hopmbl peani3zaiu PO u nx MaTemMaTruecKue OnMcaHus?
KakoBbI CTpPyKTYpbl M MaTEMaTHYECKHE ONHCAHMS TMPSIMOM M KAaHOHUYECKOW
(bopM peanuzaiuy peKypCHBHBIX 3BEHbEB BTOPOTO MOpsIKa?

Kak ocymectBisercs o0paOoTka CUTHajga pPEKypCUBHBIM 3BEHOM BTOPOTO
nopsijika’?

Kakoga ctpykrypa H® Ha ocHose JIBC?

KakoBo ycrnoBue nuHeiHOCTH (ha304acTOTHOM Xapakrepuctuku HD?

Kaxk anamutnuecku HaiiTy oTKMK PD Ha 3a/1aHHOE BXOIHOE BO3IENCTBHUE?

Kak anaimtnuecku Haiity oTkMK H® Ha 3a1aHHO€e BXOHOE BO3IEiCTBUE?



o KaxkoB TpeOyemblii 00beM BbIMUCIICHUM U TamMsiTH it PO u HO?

e KakoBbI cpaBHUTENBHBIE perMyILecTBa PO u HO?

e KakoBbl 3amaum, MeroAbl M ueau cuHTe3a LD no 3amaHHONM YacTOTHOM
XapaKTEPUCTUKE?

e B uem 3akmouaercs meron cunre3za PD no ananorosomy nporotuiry?

e KakoBa B3aMOCBSI3b MEXIIy YaCTOTaMH AHAJIOTOBOTO U 1U(GPOBOro (hMILTPOB
pyu OUTMHEHHOM TIpeoOpa30BaHUM?

e B uem npenmyIiecTBa NpUMEHEHUsI 0000IIEHHBIX MPeoOpa30BaHUi PU CUHTE3E
P® 3amgannoro tuma (OBY, IO, IT3D)?

e Kak ompenenstorcss TpeOOBaHHS K aHAJIOTOBOMY (DMIIBTPY-IIPOTOTUITY TPH
cuHre3ze PO?

e 113 kakuXx ycloBuil BEIOMpAETCs BUJ alPOKCUMHPYIOIIEH hyHKIHN?

o Kak Haxopsrest Hynu, momockl U kKoddduimentsr PO?

4. Metoanyeckne peKOMEHIAMU MO0 OPraHU3aIUU CAMOCTOSITEILHON padoThI
Opranusys cBOWO yueOHYIO paboOTy, CTYIEHTHI JOJDKHBI, BO-TIEPBBIX, BBIIBUTH
PEKOMEHIYEMBbIM PEeXHUM MW  XapakTep y4eOHOM paboThl 10 H3YUYCHHIO
TEOPETHUECKOTO Kypca, MPAKTHICCKOMY TPUMEHEHUIO N3YICHHOTO MaTepHalia, 1mo
BBITIOJIHCHHUIO 33JaHUl [IJI1  CaMOCTOSITCIBHOW padOThI, 10 WCIOJIb30BAHHIO
WH()OPMAITMOHHBIX TEXHOJIOTHI U T.7. BO-BTOPBIX, 03HAKOMHUTHCS C YKa3aHHBIM B
METOJMYECKOM MaTepuaje I0 AUCIUIUIMHE IepeYyHeM Y4eOHO-METOIUYSCKUX
W3JaHUN, PEKOMEHIYEMBIX CTYJICHTaM JIsl TOJATOTOBKH K 3aHSATHSM U BBITTOJTHCHUS
CaMOCTOSITeIIbHOM pabOThI, a TAK)KE ¢ METOAUICCKIUMHU MaTepraIaMy Ha OYMasKHBIX
W/WIA DJICKTPOHHBIX HOCHUTEISIX, BBIMYIICHHBIX Kadeapod CBOMMH CHIIAMH U
MIPEIOCTABIIIEMBIE CTYJICHTAM BO BPEMSI 3aHSITHM.

CamocrosiTenbHass paboTa CTYACHTOB, MNPEIyCMOTPEHHAs YYEOHBIM IUJIAHOM,
JOJDKHA COOTBETCTBOBATh 0Oojiee TIyOOKOMY YCBOCHHMIO HM3y4aeMOTO Kypca,
(dhopMUPOBATh HABBIKH UCCIICI0OBATEIIbCKON PaOOTHI 1 OPUEHTHUPOBATH CTY/ICHTOB Ha
yMEHHE MPUMEHSTh TCOPETUUSCKUE 3HAHUS Ha TTPAKTHKE.

1. Paboma ¢ yuebHbIMU ROCOOUAMU.

JI1s TIOJTHOLIEHHOTO YCBOCHHS Kypca CTYACHT JOJDKEH, IPEXIe BCEro, OBJIAJICTh
OCHOBHBIMH TTOHSATUSMH dTON TUCHHUIUIMHBI. HE00X0IMMO YCBOHUTH OTIPEACIICHUS U
TOHATHUS, YMETh TPHBOJUTh MX TOYHBIC (DOPMYIUPOBKH, MPUBOIAUTH IPUMEPHI
00BEKTOB, YJIOBJICTBOPSIONINX 3TOMY OIpeaencHuo. Kpome Toro, HEOOXOIUMO
3HATh KPYT (PaKTOB, CBA3aHHBIX C IAHHBIM MTOHATHEM. TpeOyeTcs TakKe 3HATh CBSI3U
MEXIy TOHSATUAMH, YMETh YCTaHABIWBATh COOTHOIIEHUS MEXIy KiaccaMu
00BEKTOB, OITMCHIBAEMBIX PA3TUIHBIMHU OHSATHSIMH.

2. CamocmosnmenbHoe uzyyenue mem.



CamocTosiTenbHasi paboTa CTyIEHTa SIBISAETCS BaXKHBIM BHJIOM JIESITEIBHOCTH,
MO3BOJIAIOIIMM XOPOILIO YCBOWUTHh HM3Yy4aeMbId MPEAMET U OJHUM W3 YCIOBUU
JOCTHKEHHMSI HEOOXOAMMOro KadecTBa IMOATOTOBKA M MPo¢eCcCHOHAIbHOU
MEPENOATOTOBKY CrieHUaMCcTOB. OHA MPEIonaracT caMOCTOSTENbHOE U3YYEHUE
CTYJACHTOM PEKOMEHJOBAHHOM y4eOHO-METOJUYECKONW JIUTEPATypPhl, PA3IUYHBIX
CIpPAaBOYHBIX MAaTE€pPHANIOB, HAMHMCAaHHWE pe(epaToB, BBICTYIUICHHWE C JOKIAIOM,
MOATOTOBKY K JICKIIMOHHBIM U MPAKTUYECKUM 3aHATHUSM, MOJTOTOBKY K 3a4€Ty U
DK3aMEHY.

3. [loocomoeéka Kk npakmudecKum 3aHAmusIM.

[Ipy NOATrOTOBKE K MPAKTUYECKUM 3aHITUSM CTYyACHTAM PEKOMEHIYETCA CIEN0BATh
METOJAMYECKUM  PEKOMEHJAIUsIM 1o paboTe ¢ y4eOHBIMU MOCOOUSIMH,
MIPUBE/ICHHBIM BBIIIIE.

4. Cocmagnenue KOHCNEeKmos.

B KOHCIeKTe OTpakeHbl OCHOBHBIE MOHSATHS TeMBbI. J[11 HArJsQHOCTH U y100CTBA
3aIIOMHUHAHUSI HCTIOJb3YIOTCA CXEMBbI M TAOIHIIBI.

5. [loocomoexa k 3auemy / 3K3amen).

[Ipn moAroToBke K 3a4eTy / 3K3aMEHY CTYJEHTHI JOJKHBI HCIOJIb30BaTh Kak
CaMOCTOSITEJIbHO MOATOTOBJICHHBIE KOHCIEKTBI, TAK U MATEPHUAJIbI, ITOJyYECHHbBIE B
Xxole JeKuui. Jlns mosydeHHsl 3adeTra Mo JUCLHUIUIMHE HeoOX0IMMO HaOpaTh
MuHuMyM 50 OamioB B TedeHHME ceMmecTpa (MUHHMalbHas OLEHKA —
YIOBJIETBOPUTENBHO), B IPOTUBHOM CIIy4ae 3a4€T CYUTAETCS HE CAAHHBIM. JK3aMEH
CTYJEHTbl MOTYT C/IaBaTh B BHJI€ TE€CTA, MMCbMEHHONW KOHTPOJIBHOU PabOThI WM
YCTHOTO OTBETa MO BOIpOcaM, MPEACTaBICHHBIM B JaHHOW mporpamme. [l
MOJTYYEHHUS MOJIOKUTEIIbHOU OLICHKHU Ha DK3aMEHE HEOO0XO0MMO
IPOJAEMOHCTPUPOBATh 3HAHUS, HE HIDKE 0a30BOro (MHUHHMAJIbHOTO) YpPOBHS.
[Ipouienypa oreHnBaHus 3HAHUHN, YMEHHM, BIIaJeHUHN (YMEHUN TPUMEHSTH) U (1IN )
OMbITa AEATEIBHOCTH OOYYaIOIIUXCSA MO JUCHUIUIMHE MPOU3BOJIUTCA B PaMKax
OAJIIIbHO-PEUTUHIOBOM CUCTEMBI, BKJIIOYAs PyOEKHYI0 M TEKYIIYIO aTTeCTaluu.
CornacHo nojxojiaM 0a/NIbHO-PEUTHUHTOBOM CHUCTEMbl B paMKax OLICHKUA 3HAHUH,
yMEHUM, BiajeHuid (YMEHHMM TIpUMEHSATh) © (WJIM) OmbITa JACSITEIBHOCTU
JVCLHUILIMHBI YCTAHOBJICHBI CIEAYIOIINE ACIIEKTHI.

ConepxaHue y4eOHOM NUCUMIUIMHBI B paMKax OJHOTO CeMecTpa AEJUTCS Ha JBa
Monayisi (mepuoma oOydenwusi). [lo oxoHuanum mopayns (mepuojga OOydeHUS)
OCYILIECTBIISIETCS PEUTUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH 3HAHUN CTYIEHTOB.
Cpoxu poBeIeHUSI PEUTUHTOBOTO KOHTPOJISL:

OCEHHUU ceMeCTp — | peUTHUHIOBBIM KOHTPOJIb YCIIEBAEMOCTH NMPOBOAUTCA Ha 8-9
ydaeOHON Hejene mo rpaduky ydeOHoro mporecca, I peHTHHTOBBIH KOHTPOJIb
yCIIEBA€MOCTH — JIBE MOCIIEAHNE HEAeTU (PaKTUUECKOTO 3aBEpPUICHHs] CEMECTpa IO
rpaduky ygeOHOTO mporiecca;



BECEHHMI ceMecTp — | pedTHHIOBBIM KOHTPOJIb YCIIEBAEMOCTH IPOBOAUTCS Ha 31-
32 yuebHo# Henene no rpaduxky ydeOHoro mpoiiecca, Il pedTHHTOBBIN KOHTPOIb
YCIEBAEMOCTH — JBE MOCIEIHUE Helenu (GaKTUUeCKOro 3aBepIIeHUs] ceMecTpa 1o
rpaduKy ydeOHOTro mmporiecca.

MaxkcumanbHOE KOJIMYECTBO OAIIIIOB, KOTOPOE MOKET OBITh MOJIYYE€HO B PE3yJIbTaTe
OCBOCHMSI  JUCHMIUIMHBI, coctaBiaser 100 OammoB. o  AUCIUILIMH,
3aKaHYMBAOIIMXCSA 3K3aMeHOM, 60 Oa/yiIoB OTBOAUTCS Ha TEKYIUUHA KOHTPOJb
(manpumep, mo 30 6aI0B HAa KaKIbIM MOAYJh) B 40 0a/ioB Ha MPOMEKYTOUHYIO
aTTecTaluio. J[is MUCUMIUINH, 3aKaHYMBAIOIIUXCS 3a4ETOM, OOIIee KOJIUYECTBO
OaJIJIOB JIEJUTCS MEXK]TY IEPBBIM M BTOPBIM MOAYJISIMU (HampuMmep, 1o 50 6aioB Ha
KaKJIbI MOTYJIb).

MaxkcumanbHas CyMMa pEHTHHTOBBIX OasioB MO y4yeOHOW JUCIUILIMHE,
3aKaHYMBAIOWICHUCS JK3aMEHOM, TII0 HWTOraM NPOMEXKYTOYHOM aTTecTaluuu
cocrasisieT 40 OasioB.

Crynent, HaOpaBmuii oT 20 1m0 49 Oa/IOB BKIIOYMTENBHO, CHAET HK3aMEH.
Crynenty, HaOpaBuiemy wmeHee 20 0ayuioB, B 3K3aMEHAIlMOHHOM BEJOMOCTH
CTAaBUTCSl OLIEHKAa «HEYJOBIETBOPUTEIbHOY». [IpuMeHsieTcs crhepyromas IIKalia
nepeBojia 6ayioB B omeHKU: oT 50 mo 69 — ynosinerBoputenbHo, oT 70 g0 84 —
XOPOIIO, OT 85 U BBIIIE — OTJIMYHO.

VIII. IlepeyeHb megaroru4ecKuXx M HMHMOPMALMOHHBLIX TEXHOJIOIHH,
HCIO0JIb3yeMbIX IMPU OCYUIECTBJICHUM O00pPa30BaTeJIbLHOI0 Ipomecca 10
AUCHMIUIAHE, BKJIKYAs IMepevYeHb MPOrpaMMHOr0  olecnedyeHUs U
HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (110 HEOOXOIUMOCTH)
[IpenogaBanre y4eOHOM JUCHMUIUIMHBI CTPOMTCS HA COYCTAHUM JICKIHH H
7abopaTopHbIX  paboOT, CEMHUHAPCKUX  3aHATUH W PA3IUYHBIX  (opM
CaMOCTOSITEIbHOM paboThl CTYIEHTOB. B mpoliecce OCBOEHUS AUCITUTLINHBI
UCIIOJB3YIOTCSL ClIeIyIolue oOpa3oBaTeIbHbIE TEXHOJIOTHUHU, CIIOCOObI U METOJIBI
(dhopMupOBaHMS KOMIETEHIMM: TPaJAUIIMOHHBIE JIEKIIMH, CEMUHAPHI B AUAJIOTOBOM
pexuMe, MPOEKTHBIE 3a/laHts], BBIIIOJIHEHUE WHIUBUAYAJBHBIX 3aJJaHUM B pamMKax
CaMOCTOSATEIIbHON paOOTHI.
JluctunimHa npeaycMaTpUBaeT BBIMOJHEHUE KOHTPOJIBHBIX PabOT, MHUCHMEHHBIX
JIOMAIIHUX 33/IaHUH.
[lepeueHbp mporpaMMHOro 0O€CTIEYEHHs, MCIOJIB3yeMOIro MpPH OCYIIECTBICHUU
00pazoBaTeILHOTO Mpolecca (B TOM YUCe sl CAaMOCTOSITEIbHON paboThI):

e Omneparmonnas cuctema Microsoft Windows

e Dbpaysep

e Oducneiii maket Microsoft Office

e TekcroBriii penakrop Notepad++



e (CucreMa MHXECHEPHBIX U Hay4YHbIX BerunciaeHuii MATLAB

e (Cucrema KoMmbIOTEpHOI anreOpsl Mathcad

e Opna u3 cpen pa3paboOTKH 1O BEIOOPY CTYACHTA:
o HurerpupoBanHas cpena pazpadotku Microsoft Visual Studio

o MWurepnperarop s3bika Python

o MWurerpupoBanHas cpeaa pa3pabotku s si3bika Python JetBrains

PyCharm Community Edition

o MHWurerpupoBanHas cpena pa3padbotku aiis si3bika Java NetBeans IDE

VII. MatepuajibHO-TeXHHYECKOe o0ecreyeHue

Jly1st aymuTopHO# pabOTHI

VYyebnas aynutopus Ne 304
(170002, TBepckast 061., T.TBEpH,
CanoBslii mepeyIiok, 1.35)

Ha6op yuebHoit mebenu,

JKpaH,

KOMIUIEKT ayAMOTEXHUKH
(pagnocucTema, CTalluOHAPHBIN
MUKPO(OH C HACTOJIIbHBIM
JieprKaTeseM, YCUIUTENb, MUKIIED,
aKyCTHYeCKasl CUCTEMA),

MIPOEKTOP,
HOYTOYK.

VYyeonas ayautopus Ne 310 HabGop yuebHoi1 mebenu,

(170002, TBepckas 0611., T. TBEpH, AKpaH

CanoBblii iepeyIoxk, a.35) MIPOEKTOP.

J11st camocTosITeNTLHOM paboThI

ITomemnienue s caMOCTOSITEIbHOM Kommnrsrotep,

paboTHI 00YUYAFOIITUXCS: IKpaH,

KomnbroTepHblii ki1ace (akyapTeTa IIPOEKTOD,

MPUKJIATHON MaTEeMaTUKH U KOHTUITHOHED.

kuOepHeTuku Ne 40
(170002, TBepckas 0611., T. TBEpS,
CanoBblii iepeynoxk, a.35)

VIII. CBenenusi 00 00HOBJIEeHUM padoyeii MPOrpaMmbl JUCHUILTAHBI

No OOHOBIICHHBIN pa3zel Onucanue Hara u
IL.1I. | paboueit mporpaMmbl BHECEHHBIX MPOTOKOJI
TV CHUTUIAHBI WU3MEHEHUM 3aceqaHus
Kadeapsl,
YTBEPIMBIIIETO
M3MEHCHHUS
1 I. Aunoranus. V. N3meHnenus B [Tporokon Ne 7
O1ieHOYHbIE MaTepHUaIbI y4eOHBbIE TJIaHbI U B 3ace/laHKsl YYEeHOro




JUTSl IPOBECHUS TeKYIIEH

pabouune mporpaMmbl

coBera ot 30.12.2021

U TIPOMEXKYTOYHOM JTUCIUTUINH, roja
aTTecTallu bopMUpYIOIITUX
HOBBIE/ N3MEHEHHbIE
KOMITIETECHIIUU B
COOTBETCTBUH C
MIPUKA30M
Munobpuayku Poccun
oT 26.11.2020 r. Ne
1456
V. YueOHo- BHeceHsl 0Ot 29.09.2022
METOJIMYECKOE U U3MEHEHUS B roja, mpotokos Ne 2
UH(OPMAIMOHHOE pOrpaMMHOE YUEHOT'0 COBETa
obecrieueHue, o0ecrieueHue baxynbreTa
HEOO0XO0aUMOe 1Jis
POBEACHUSI IPAKTUKU
2) IIporpammHoOe
o0ecrieueHue
VII. MarepuanbHO- Baecensl Ot 29.09.2022
TEXHUYECKOE VM3MEHEHMS B roza, npotokos Ne 2
oOecrieueHue MaTepHaIbHO- YUYEHOI'0 COBETa
TEXHUYECKOE (dakynbTeTa
o0ecrieueHue
ayJIMTOpUI
VII. MarepuainbHo- Bnecensl usmenenus B | Ot 22.08.2023 1.,
TEXHUYECKOE 00eCreyeHne | MaTepHalIbHO- rpoTtokoust Ne 1
TEXHUYECKOE 3acelaHus y4eHOro
oOecrieueHue coBeTa (akyibTeTa

ayIUTOPHI




