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PABOYA{ ITPOTPAMMA TUCHUILIIUHDI

CucTteMbl aHaTUTUYECKUX BBIUMCIIEHUN B HAYyYHO-UCCIIe[0BATEIbCKOU
pabore
(HauMeHOBaHKE MUCITAIIINHEL)
oOpa3oBaTeIbHAS MIPOrpaMMa BBICIIET0 00pa30BaHUS

11.03.04 DneKTpoHNUKA ¥ HAHOIJIEKTPOHUKA
(Kom ¥ HamMeHOBaHMe HallpaBIeHUS MOATOTOBKY / CIIEIIAaIbHOCTH)

OakasnaBp
(kBanmuduUKaIms)

[TpoMHIlITIEHHAs 97IeKTPOHKUKA
(HampaBneHHOCTD / TPOG UL 00Pa30BaTENILHOM IPOTPAMMEI)

ouHas (popma
(dbopma oOyueHms)

CankT-IleTepOypr



PaGoyas mporpaMma AUCLUIJIMHEL COCTaBjieHa Ha OCHOBe TpeboBaHui PemepabHOTO
roCyIapCTBEHHOr0 00pa30BaTeNIbHOIO CTaHAapTa BHICIIETO 00pa30BaHUS 110 HAlPaBJIEHUIO
(cmemmanpHOCTH) mOATOoTOBKH «11.03.04 3JmeKTpOHMKa ¥ HAHO3JEKTPOHUKA»,
YTBEPXKAEHHOr0 IpuKa3oM MuHuCTepcTBa 00pa3oBaHusa 1 Hayku Poccuiickoir Oemepanuu
oT 19.09.2017 Ne 927, u B COOTBETCTBUHU C paboyuM yueOHBIM IJIaHOM, YTBEPKAEHHBIM
PEKTOPOM YHUBEDPCUTETA.



1. llenu 1 3aga4Yy THUCIHUILIHHBI

Llenbio mpenogaBaHus OUCHUIIUHL « CUCTEMHBI aHAIMTHUYECKUX BHIYKUCIIEHUH B
HAy4YHO-UCCJIEO0BaTEeILCKOM paboTe» SIBISETCS:

dbopMupoBaHue y CTyIEHTOB YMEHUS MOJIb30BATHCSI OJHUM K3 ITaKETOB CUMBOJIBHBIX
(aHanmuTHYeCcKux) BeruuciaeHuu (Maple).

OTa 1e/lb OCTUTaeTCs IIyTeM pelleHus Clenyolux(er) 3aaad(u):

CTYOEeHTHl OOJXKHBI Hay4YUTHCS MOIy4aTh Pe3yabTaThl TPOMO3OKUX aHATUTUUYECKUX
BHIUMCJIEHUY M YMCIEHHOT0 MOMENHMPOBAHHUS 3a KOPOTKHU NMPOMEXYTOK BPEMEHH C
rapaHTHed OTCYTCTBUS OMKUOOK B IOJyYEeHHHIX pe3ylbTaTaX C UCIIOJIb30BaHUEM ITaKeTa
Maple

2. MecTo THCIHUIIIHHBI B CTPYKType 00pa30BaTe/IbHOH MPOrPaMMEI

HucrunnuHa «CHCTEMBl aHAaJIUTUYECKUX BHIYUCIIEHUM B HQyYHO-UCCIEN0BaTEIbCKOM
pabote» B1.B.04 saBnsgeTcsd OUCHUINIKMHON 4YacTu, GOpMHpPyeMOM Yy4YaCTHUKAMU
oOpa3oBaTeNbHLIX OTHOLIeHUM O610Ka 1 yueOHOrOo IjaHa MOATOTOBKKU OaKanaBpuarta IO
HanpasieHuo «11.03.04 DneKTpoHUKa U HAHOSJIEKTPOHUKa». M3ydeHue OUCLUIIIAHEI
«CHuCcTeMbl aHANIUTHYECKUX BHIUKCIIEHUM B HaAy4YHO-UCCIIELOBATeNIbCKOW paboTe»
OnMpaeTCsd Ha 3HAHUM OUCIUINKH(BI) «BhicIiasg MaTeMaTHKa»; «BrUucnuTenbHas
MaTeMaTHhKa».

MaTeMaTHKa, BEHIYHCIUTEeIbHasd MaTeMaTrhKa

3. IlepeyeHb IUTAaHUPYEMBIX Pe3yIbTaTOB 00yUY€eHH I, COOTHECEHHBIX C
IUTaHHPYEMBIMH pe3y/IbTaTaMH OCBOEHHS 00pa30BaTe/ILHOH MPOrPaMMBbI

[Tpouiecc u3y4yeHus OUCLHUIIINHL HallpaBieH Ha (GOpMUpPOBaHUe CIETYIOMINUX
KOMIIETEHIINU:

Tabnuia 1
Ne Kopn
HauMmeHOoBaHHEe KOMIIETEHIIUHA
I/ [KOMIIeTeHIIUHU
CmocobeH CTpOUTH IMpocTeire GU3ndecKre 1 MaTeMaTUYeCKrue MOJIeIn
1 K-1 mpuOOpOB, CXEM, YCTPOMCTB U YCTAaHOBOK 3JIEKTPOHUKHU U HaHOIJIEKTPOHUKHI
Pa3nuyHOro (PyHKLIKMOHAIBbHOTO Ha3HaYeHMs, a TaKXKe HCI0JIb30BaTh
CTaHAAPTHBEIE TPOTPaMMHEIE CPELCTBAa UX KOMIBIOTEPHOI0 MOJEINPOBAHUS
CniocoGeH BHITIOJTHATEL PacueT ¥ IIPOeKTUPOBaHME 3JIEKTPOHHEIX TPHO0POB,
9 IK-3 CXeM U YCTPOUCTB Pa3IMuyHOro GyHKIIMOHAILHOI0 Ha3HAUYEHHUS B
COOTBETCTBUHU C TEXHUYECKUM 3alaHUEM C UCIIOIb30BAHNEM CPENCTB
aBTOMaTH3allui TPOEKTHPOBAHUS
WHOVKaTOPH TOCTUXKEHUS KOMIIETEHIIUMN
Tabmnuiia 2
[TK-1.1 YMeeT CTpouTh Pu3ndeckne U MaTeMaTU4eCKHe MOJIEIN MOJiesied, y3710B, OJI0KOB
[1K-1.2 BrapeeT HaBHIKaM{ KOMIIBIOTEPHOTO MOJETUPOBAHUS
K-3.1 3HaeT NPUHUUIE KOHCTPYUPOBAHUS OTHAELHEIX Y3JI0B ¥ OJI0KOB 3JIEKTPOHHBIX
mpubopoB
ITK-3.2 YMeeT MpoBOAUTH OLIEHOYHBIE PACYETHl XapaKTEePUCTHUK 3JTEKTPOHHEIX TPHUOOPOB
TIK-3.3 BnaueeT HABBEIKAaMM IIOATOTOBKHU IIPUHIUIIMAJIBHBIX U MOHTAXKHBIX 3JIEKTPUYECKHUX
cXeM




4., 00beM THCHIHUIUITHHBI ¥ BHABI y4€0HOH PadoThI

Ounas ¢popMa o0ydeHUs

Tabmnuma 3
Bug yueOHO# padoThI Bcero|CemecTper
4acoB 5
OG11ast TPyEOEMKOCTb | 4 3ET 144 144
KoHTaKTHasi paboTa ¢ 00y4aromuMHCs 52.35| 52.35
B TOM 4HCJI€E:
Jlexumu 20 20
[TpakTruyeckue 3anatus (113) 30 30
JTabopaTtopHbie paboTs (JIP) -
3amyTa KOHTPOJIbHOM pPabOoTHI -
3amuTa KypcoBoi paboTH -
3aluTa KypCcoBOro IpoeKTa -
[IpomexyTOUHas aTTeCTalys 2.35 2.35
CamocTositeibHasi paboTa od6yudaromuxcsi (CPC) 58 58
B TOM YUCJIE:
Kypcogas paboTa -
KypcoBoii mpoekT -
W / unu gpyrue BUOBL CAMOCTOATENBEHOM PabOTHI:
TIOATOTOBKA K JTabopaTOPHEIM paboTaM, MPaKTHUYECKUM 58 58
3aHATHUSIM, KOHTPOJIBHEIM paboTaM, U3yUeHHe
TEOPEeTUYEeCKOro MaTepralsa
IToproroBka K MpoOMeXyTOYHOU aTTeCTalluu 33.65| 33.65
By npoMeKyTOUYHOH aTTeCTalluu 9K3aMeH
5. CogepKaHue TUCIUILIAHBI
5.1. ComepxaHue pa3aesioB OUCLUIIINHEL.
Tabnuma 4
No HaunmMeHoBaHHE Ne cemectpa
o/ pa3mesa ComepxaHHe pa3geiia O4HO-| .
THCIHUILTHHBI ouHas|3a04-"
Has
Uwncna. Kouctautel. CTpoku. [lepeMeHHEIE,
HEW3BECTHHIE U BRIpaxkeHus. KoMaH[e!
mpeoOpa30BaHKs BHPaXKEHUH. YIIpoIeHue
Pazpen 1. BhIpaXKeHUs. PackpriTie CKOOOK B BHIPaXKeHUMU.
1 | ITpuHIMIH paOoTH B | Pa3noxkeHue MOMHHOMA Ha MHOXUTEIH. COKpaleHne 5
Maple anrebpanyeckoy opobu. [IpuBeneHre HECKOIbKUX
YJIEHOB BEIpAXKEHUS K omHOMY. [TpuBeneHre momoOHEIX
YyyeHoB. Parnmonanu3aius gpobei. OrpaHuYeHus Ha
HEW3BECTHEIE.
Komanpn mByMepHo# rpaduku. Komanma plot(). MeHio
115t paboTHI C IBYMepHO# rpadukoit. [IByMepHEIEe
KOoMaH[H makeTta plots. [JByMepHEBIe Tpadudeckue
2 Paspen 2. CTPYKTYypEl Maple. IIpocTpaHcTBeHHas rpaduKa. 5
I'paduka
Komanpa plot3d(). TpexmepHBIe KOMaH[H TaKeTa
plots. TpexmepHEIe rpadudecKkue CTPYKTYpH Maple.
AHuManus.




Pazpen 3.
PeleHne ypaBHeHHH, Komanpa solve(). Komaupa fsolve(). Ipyrue KoMaH/IbI
HEepaBeHCTB U UX .
3 | cucren. peleHus ypaBHeHuu. Pelnenre HepaBeHCTB. KoMaHE!
VIHTerpupoBaHye, OJ1S1 HaXOXKEeHUS UHTETPaioB, IPOU3BOIHLIX, CYMM,
TIpenenos.
ouddepeHIpPoBaHLe,
PSIIEL, TTPEJIEITH
Jlunetinas anre6pa. [Taker linalg. ITakeT
4 Paszgen 4. LinearAlgebra. OcHOBHEIE TUIIBI JAHHEIX.
Jlunetinas anrebpa. |OeMeHTapHbIE OIepaliy C MaTPUIlaMU ¥ BEKTOPaMH.
PemreHre cucTeM NTMHEVHBIX YPABHEHUH.
Paspen 5. OcHOBHEBIE 371EMEHTH si3bIKa Maple. Bripaxenus u
5 | OcHOBH tunsl. OnepaTopsl. [Ipouenypsl. Mogynu. [TakeTs.
ITPOTrpaMMUPOBaHus | BubnmmoTekw.
Pazgen 6.
Pemenue Petrenrie 06BIKHOBEHHBIX AU depeHInambHEIX
TIPUKIIAHEIX 3a7a4 B | ypDaBHEHUH U CUCTeM: 00mie pernenus, 3agada Koy,
6 |makere Maple. KpaeBas 3afaya. Pemrenue OJ1Y ¢ momo1pio
OOLIKHOBEHHEIE CTeIeHHBIX PsnoB. IIpeobpa3oBanue Jlamnaca.
ouddepennuanbuble | YucneHHble pelieHus 3agay aias OIY.
ypaBHEHUS.
Pazpen 7.
Peienue
TIPUKIaAHEX 3afa4 B | O0mue pemernusi. YpaBHeHue Jlammaca. BomHoBoe
7 |nakete Maple. ypaBHeHue. Metopn [lamambepa. YpaBHeHue
IOuddepeHnnanbyubie | TENIOMTPOBOAHOCTH. UHTErpabHble TPeo0pa30BaHus.
ypaBHEHUS B YACTHHIX
TTPOU3BOIHEIX.
Paszpgen 8.
Pemenne HuTerpanbHble ypaBHeHus. Knaccudukanus. Kmacco
g |TPUKJIANHAIX 3a7aY B ypaBHEHUH, JOMYCKAIOIIKX SIBHOE pelenye npu
nakete Maple. TIOMOIIY CIIelMabHLIX IpUeMoB. [TpubnuxkEHHbIE
VHTerpanbHbie MEeTOMHBI PellleHNsl UHTETPaIlbHEIX YpaBHEHUH.
YpaBHEHUS.
[Toustue pynkunoHana. [IpuMepsl PyHKIMOHATIOB.
Pazpen 9. 3agauu BapuUaliOHHOTO UCUKUCIeHUs. [IpuMepsl
Pemenue BapUalMOHHEIX 3afay. [IpocTeliiasg BapualioHHASL
TPUKIafHBIX 3a0ay B | 3agavya. Merop Jiinepa. [ToHSITHE Bapualluu
9 |makete Maple. ¢dbysRUIMOHANA. MeTOOE MHTETPUPOBaHUS YPaBHEHUS
OJIeMEeHTH Jurnepa. [IpuMeps!l pelleHus BapAalMOHHBIX 3afad.
BapUAITMOHHOT O Pemenve KpaeBwIX 3a7a4 st 0OBIKHOBEHHBIX
HCUUCIIEHUS. ouddepeHInalbHEX YPaBHEHUN BapHalliOHHEIM
METOJZIOM.
5.2. MexpaucuuninuHapHble CBA3W C oOecnedYuBaeMbMU (MOCIEAYIOIIUMU)
OUCIIUIIIIUHaAMU.
Tab6mnuia 5
Ne
n/m HanMmeHoBaHHe 00ecneYnBaeMbIX (IOCIeAYIOIINUX) TUCITHITHH
1 | MeTopbl MaTeMaTHUeCKOM (QU3UKY B HAYYHBIX UCCIEJOBAHUIX
5.3. Pa3pesibl AUCIUIUIVH M BUABL 3aHATUH.
OuHast popMa 00yueHUs
Tab6mnuia 6



No H JIek-| IIpakt. | JIla6. |Cemu- Bcero
aMMeHOBaHHUeE pa3Jela JUCIUILIUHBI CPC
n/m IIUH [3aHATHABAHATHS Hapbl JacoB
Pazpgen 1.
1 [Tpunuumne! pabotel B Maple 2 2 6 10
Pazgen 2.
2 Tpaduxa 2 2 6 10
Pazgen 3.
3 Pelienue ypaBHEeHUM, HEPABEHCTB U UX ? 4 6 12
cucTeM. MHTerpupoBaHue,
muddepeHIMpoBaHNe, PSIOLI, IPEOeITbl
g |Paspend. 2 | 4 6 | 12
JIuHeliHas anrebpa.
5 Paspern 5. 4 9 6 12
OCHOBEI IPOrPAaMMHUPOBaAHUSI
Paspern 6.
PemeHne npuKIagHbIX 3aayd B makete Maple.
6 2 4 6 12
OO6rIKHOBEeHHEIE TuddepeHIraIbHbe
ypaBHEHHUS.
Paz3pmen 7.
PemmeHne npuKIagHbIX 3a7a4d B makete Maple.
7 2 4 6 12
Iuddepennuanbable YpaBHEHUS B YaCTHBIX
IIPOM3BOAHBIX.
Pazpen 8.
8 | Pemenue mpuknapHBEIX 3afay B IakeTe Maple. | 2 4 6 12
VHTerpanbHbE YPABHEHUS.
Pazpgen 9.
9 |PemeHve IpUKIafHBIX 3a7a4 B makete Maple. | 2 4 10 | 16
97eMeHTH BapHallMOHHOTO UCUUCTIEHUS.
Htoro: | 20 30 58 | 108
6. lekuuu
Ounas popMa o0yueHUs
Tabnuia 7
Ne | Homep Bcero
Tema n1eKuuu
n/m pa3ge’al JacoB
1 1 Beenenue B Maple 2
2 2 I'paduka B Maple 2
3 3 MareMmaTuKa 2
4 4 ITporpaMMupoBaHue 2
5 5 OlY. AnanuTtuka 2
6 5 OIIY. YucneHHble METOOH 2
7 6 JINASIN 2
8 7 IVYII. YucneHHBIe METOMOE 2
9 8 HuTerpanbHble TPeobpa30BaHus 2
10 9 WHTerpasbHbEle ypaBHEHUS 2
Hrtoro: | 20

7. JlaboOpaTOPHBIH MPAKTHKYM

PaboyuM y4eOHbIM IIJTaHOM HE IIPEeAyCMOTPEHO



8. [IpakTHueckue 3aHATUA (CEeMHHAPHI)

Ounas ¢popMa o0ydeHUs

Tabmnuia 8
o | Homep Bcero
TeMa 3aHATUA
/1 [pa3je’ia) JaCcoB,
1 1 [Tpunuuns! pabotel B Maple:unca, KOHCTaHTH 2
2 2 I'paduka. AHUManNS 2
3 3 Pelnienure ypaBHeHU, HEPABEHCTB U UX CUCTEM, MHTETPUPOBaHUE, 9
onddepeHIpoBaHue, PSIOB, TPEHeHL.
4 3 MatTananu3s B Maple 2
5 4 JluneliHas anrebpa. 2
6 4 JIuneniHas anrebpa (MpogomkeHue) 2
7 5 OCHOBHI TPOTPAaMMUPOBAHUS. 2
8 6 PellrleHre IpUKIagHBIX 3a71a4 B HakeTe Maple. OOLIKHOBEHHbIE 9
muddepeHIuanbHble YpaBHEHUS.
9 6 OJ1Y. YucneHHbIE pelIeHNs 2
10 7 Pemrenue npukiafgHbX 3afiad B nakete Maple. [uddepenunanvarie 9
ypaBHEHMSI B YACTHHIX TPOU3BOIHEIX.
11 7 HVUII - uncrieHHEle pelleHns 2
12 8 PelteHne npuKiIagHbIX 3afiad B nakete Maple. iHTerpanbHble ypaBHEHUS. | 2
13 8 VHTerpanbHble ypaBHeHUS. MHTerpaabHble TPeobpa3oBaHus 2
14 9 Pemenue npukagHBX 3aay4 B makete Maple. DneMeHTH BapyaliiOHHOT O 9
HCUMCIIEHUS.
15 9 Pemenune npukiagHeX 3aga4 B Maple 2
Hroro: | 30
9. IIpuMmepHasi TeMaTHKa KYPCOBBIX IPOEKTOB (padoT)
PaboyuM y4eOHbIM IIJTAHOM HE NIPEeNyCMOTPEHO
10. CamocTosiTeibHasi padora
Ounas popMa o0yueHUs
Ta6muua 9
Ne | Homep “ Bcero
CogepxkaHue CaMOCTOSITE/IbHOU PadOThHI ®opMa KOHTPOISA
/1 [pa3aeia) JacoB
1 1 [TpuHnune paboThl B Maple OIIPOC 6
2 2 I'paduka 0TIpoC 6
Pemenue ypaBHeHUY, HEPaBEHCTB U UX CUCTEM.
3 3 HHuTerpupoBanue, nudpepeHnupoBaHre, PAOL, omIpocC 6
Ipefesibl
4 4 JluneliHas anrebpa 0IIpOC 6
5 B) OCHOBEI IPOrPaMMUPOBAHUSA 0IIpOC 6
PelreHue npukIafHbIX 3a7a4 B makete Maple.
6 6 0IIpocC 0
OO6rIKHOBEeHHbIe fuddepeHnranbHbe YPaBHEHHUS
Pemrenue npukiafHBIX 3aad B makeTe Maple.
7 7 IuddepeHunanbHble ypaBHEHUS B YACTHBIX 01IpoC 6
IIPOM3BOOHBIX
8 8 Pemenne npuknagHLIX 3amad B makete Maple. ompoc 6
VHTerpanbHble ypaBHEHUS




PemeHnne npuknagHLIX 3amay B makete Maple.

0TIpoC 10
O7eMeHTH BapUallMOHHOT'0 UCUUCTIEHUS

HUtoro: | 58

11. IlepedyeHb Y4€OHO-METOTHIECKOr0 00eCIIeYeHHs [I/Isi CAMOCTOSITe/ IbHOMH
padoThI 00YUAIOIIHXCSI II0 THCIUIITHHE

II11st caMOCTOSITETbHOM pPabOTHI 110 AUCIUIININHE PEKOMEHIOBaHO Cclenyilee yueOHo-
MeTofu4Yeckoe obecreuyeHue:
- [TonoxeHune 0 CaMOCTOSITeIbHOM paboTe cTyneHToB B CaHKT-IleTepOyprckom
rOCyIapCTBEHHOM YHHUBEDPCUTETE TeIeKOMMYHUKauui M. mpod. M.A. bornu-bpyeBuua;
- PeKOMeHOOBaHHAas OCHOBHASA U OOIOIHUTENIbHAS INTEPATYPa;
- KOHCIIEKT 3aHSTHH M0 OUCIUIIINHE;
- Claupgbl-IIpe3eHTaly U OPYroM MeTOAUYECKUY MaTeprall, UCIIOIb3yeMbIU Ha 3aHATUAX;
- MeTOIMYEeCKHe PeKOMEeH[IAIIMH 10 TOATOTOBKE MIUCbMEHHHIX PaboT, TpeOOBaHUS K UX
comepxkKaHU0 ¥ odopMIIeHHI0 (pedepaT, acce, KOHTPOJIbHAS PabdoTa) ;
- (bOH[BI OIIEHOYHBIX CPENCTB;

12. ®oHJ OIIEHOYHBIX CPEICTB ISl MPOBEIeHHsI IPOMEXKYTOYHOH aTTeCTAalluH
00YyYaIOIIHUXCS

®oHMI OIIEHOYHHIX CPENCTB pa3pabaThiBAETCS B COOTBETCTBUU C JIOKAJIbHBIM aKTOM
yHuBepcuTeTa "[lonoxeHue o GOHME OIEHOUYHHIX CPEACTB" U SBISETCS IPUTIOXKEHUEM

(ITpunoxenue A) K pabouelt mporpaMMe OUCIHHUTIINHEL.

®OHO OLEHOYHBIX CPEACTB [OJid IPOBEAEHHUS IMPOMEXKYTOYHOW aTTeCTalluu
00y4alolIuXCcsl M0 AUCIUIINIMHE BKIIOYaeT B cebs:

- TIepedyeHb KOMIIETEHIIUH C YKa3aHMEM 3TAIlOB UX GOPMHUPOBAHUS B IIPOIIECCE OCBOEHUS
00pa30BaTebHOM TPOTPaMMBI;

- OIMCaHMe I0Ka3aTelen U KPUTEPUEB OlLleHUBAHUS KOMIIETEHIMY Ha Pa3/IMYHBIX 3Tallax
¥xX (OPMUPOBaHUS, ONIMCaHKE IIKal OLIEHUBAHUST;

- THUIIOBHIE KOHTPOJIbHBEIE 3a[laHus UM WHBIE MaTepHuasibl, He0OXOIUMEBIe [IJIST OIIeHKU
3HaHWM, YMEHNY, HABBIKOB U (MJIM) OIBITA AESATEIbHOCTH, XapaKTePU3YIOIIUX STAIlbI
dhopMupOBaHUS KOMIIETEHIIHM B IIPOIIECCe 0OCBOEHUST 00pa30BaTEIbHOM ITPOIPAMMB;

- METOOMYEeCKHe MaTepualibl, ONpeaessollye IpoLenypsl OLleHUBaHUs 3HaHUM, YMEHUH,
HaBHIKOB U (MJIM) OIIBITA [IeSITEIbHOCTH, XapaKTEPU3YIOMMX 3TAIbl (POPMUPOBAHHUS
KOMIIETEHIIUM.

17151 KaXXaoro pe3ynbTaTa 00y4eHus 0 OUCHUIIIMHE ONpPeesioTCsS I0Ka3aTelu U

KPUTEPHUU OIeHKHM CHOPMHPOBAHHOCTH KOMIIETEHIMM Ha pPa3/IMYHBEIX 3TalaX HX

dbopMupoBaHUs, KB ¥ IPOIEAYPHl OIleHWBaHUS.

13. IlepedyeHb OCHOBHOH H [IOIOTHUTE/ILHOH JIUTEPATyPhbl, HEOOXOTUMOM [IJIsI
OCBOEHHSI THCIHILTHHBI

13.1. OcHOoBHas nuTEpaTypa:

1. IIucemennwy, 1. T.



KOHCIIEKT NIeKLIUY 110 BHICIIIEN MaTeMaTuKe : IOoaHbY Kypc / . T. [IucbMeHHHIN. - 15-€
u3m. - M. : Aupuc-ipecc, 2018. - 608 c. : un. - (Briciiee oopa3oBanue). - ISBN 978-5-
8112-6472-8 : 491.00 p., 540.00 p. - TekCT : HEIOCPEOCTBEHHEIN.

2. ITucemennny, . T.
KOHCIIEKT NIeKLIUY 110 BHICIIIEN MaTeMaTuKe : IonHbY Kypc / . T. [IucbMeHHBIN. - 16-€
u3m. - M. : Aupuc-ipecc, 2019. - 602 c. : un. - (Briciiiee oopa3oBanue). - ISBN 978-5-
8112-6472-8 : 619.00 p. - TeKCT : HEOCPEACTBEHHBIN.

3. IMucemennny, 1. T.
KoHCIeKT NieKIuii o BHICIIed MaTeMaTuke : TonHEM Kypce / I1. T. [TuceMeHHbIH. - 17-€
u3m. - M. : Anpuc-ipecc, 2020. - 603 c. : un. - (Briciiee oopa3oBanue). - ISBN 978-5-
8112-6472-8 : 619.00 p. - TeKCT : HEOCPEACTBEHHBIN.

13.2. [JononHUTENbHAS IUTEPaTypa:

1. T'paboBckas, C. M.
OcHoBrl paboTel B Maple : [9nekTpoHHBIM pecypc] : yuebHoe nocobue / C. M.
I'paboBckasi. - [Tensa : I1I'Y, 2018. - 128 c. - URL: https://e.lanbook.com/book/162236. -
ISBN 978-5-907102-20-0 : b. 11. Kuura u3 konnekiuu I[1I'Y - UHEbDopMaTHKa

14. IlepeyeHsb pecypcoB HHPOPMALTHOHHO-TEIeKOMMYHUKAIIHOHHOH CE€TH
«AHTEpHET»

- www.sut.ru
- lib.spbgut.ru/jirbis2 spbgut

15. IlepeyeHb HHPOPMAITHOHHBIX TEXHOJIOTHH, HCIOJIL3YEeMBbIX IPH
OCYIIIeCTBJIEHHH 00pa30BaTe/ILHOTO IMIPOoIlecca M0 THCIHIUIHHE (MOIYITIO),
BKJII0Yasi IepedyeHb MPOrpaMMHOro odecnedyeHusi ¥ HHGOPMaITHOHHBIX
CIIPaBOYHBIX CHCTEM.

15.1. ITporpamMMHOe obecrieyeHne QUCIUILINHEL:

- Open Office
- Google Chrome

15.2. UHpOpMallOHHO-CIIPABOYHEIE CUCTEMBI:

- 9BbC iBooks (https://ibooks.ru)
- 9BC Jlans (https://e.lanbook.com/)
- OBC CII6I'YT (http://lib.spbgut.ru)

16. MeToguuecKHe yYKa3aHHUS IS 00yYaIONIUXCS 10 OCBOEHHUIO TUCIIHIITHHBI

15.1. HHaHI/IpOBaHI/Ie N OpraHM3allusd BPEMEHH, Heo0X0OuMOT o MOJis N3yUYEHUA
JUCIIUIITINHEBI



BaXHBIM yCIIOBHEM YCIIEIIHOTO OCBOEHUS OUCHUNIUHB «CUCTEMBI aHATUTUUECKUX
BHIUMCJIEHUU B HAy4YHO-UCCIeN0BaTEeNbCKOU paboTe» SBISETCS CO3[aHHE CUCTEMBI
IpaBUIbLHON OpTraHM3allMy TPYyHa, IO3BOJSIOINIEN pachpenenuTb yueOHYI0 HArpy3Ky
PaBHOMEPHO B COOTBETCTBUHU C TpaduKoM 006pa30BaTeIbHOTO Mpollecca. bombInyio moMo1lb
B 3TOM MOXKET OKa3aTh COCTaBJIeHHE IJlaHa paboTH Ha CeMeCTp, MecCsl], HeJenio, JeHb.
Ero Hanuume MO3BONUT MOAYUHUTH CBOOOOHOE BpeMS IesAM y4eOwl, TPyAUTHCS Oomee
ycnemHo U 3¢pdpekTuBHO. HyKHO OCYyIIECTBISATh CAMOKOHTPOJIb, KOTOPHIM SBIAETCS
He0OXOOMMBIM YCJIOBUEM YCIeIIHOW y4eOnl. Bce 3amaHus, BKIO4Yasi BRIHECEHHBIE Ha
CaMOCTOSATENbHYI0 PabO0Ty, PEKOMEHAYEeTCS BHIIIONHATbH HEIOCPeNCTBEHHO IIOCIE
COOTBETCTBYIOIIETO ayAUTOPHOTO 3aHATHUS (IeKIUHU, MPAaKTUUYECKOr0 3aHSATHUSA), YTO
CIocoOCTByeT NydIlleMy YCBOEHMIO MaTepuaa, I03BOJISeT CBOEBPEMEHHO BBISBUTH U
YCTPaHUTh «IIPOOEIb» B 3HAHUAX, CUCTEeMaTU3MPOBaTh paHee MPOUIeHHBIN MaTepral, Ha
€r0 OCHOBE NPUCTYIIUTE K OBJIafIEHUI0 HOBHIMU 3HAHUSIMU 1 HaBBIKaMU.

CucTteMa YHUBEPCUTETCKOTO 00yUeHUSI OCHOBHIBAETCSA Ha PallMOHAIbHOM COYETaHUU
HECKOJbKUX BUIOB Y4eOHHIX 3aHATHUN (B MEePBYI0 ouepedb, JIEKIUM M NPAaKTHUUECKUX
3aHsATHM), paboTa Ha KOTOPHIX 00/IagaeT OnpeneieHHON CIeln(pUKO.

15.2. IToaroToBKa K JIEKLIUASAM

3HAKOMCTBO C OUCLUIIIMHON ITPOUCXOOUT YXKe Ha MEepPBOM JEKIUH, TOe OT CTydeHTa
TpebyeTcst He MPOCTO BHUMaHUE, HO U CaMOCTOSITeNIbHOe 0opMIIeHne KOHCIeKTa. [1pu
paboTe ¢ KOHCIIEKTOM NEKIUN He0OXOOUMO YUUTHBATL TOT (AKTOpP, YTO OJHU JEKIUU
[AI0T OTBETHl HA KOHKPETHHIE BOIIPOCH! TEMEI, APYTHE - JIULIb BHIABIAIOT B3aUMOCBSA3U
MeXIy SIBJIEHHUSMH, IIOMOTas CTYOEHTY IMOHSATh T'IyOMHHBIE HPOIECCH Pa3BUTHUS
M3y4aeMoro IpefMeTa, KakK B MCTOPUM, TaK M B HACTOSIIEe BpeMs.

KoHCcmekTUpoBaHUE JEKLUUU - CJO0XKHBIM BUI BY30BCKOU aymgUTOPHOM paboOTHI,
Ipeamnoaraliiui WHTEHCUBHYI YMCTBEHHYIO HOEeSTelIbHOCTh CTyoeHTa. KOHCIEKT
SIBJISIETCS TIOJIE3HBIM TOT{Ia, KOTHa 3aliCcaHo caMoe CYIIeCTBEHHOE U CHEeNTaHO 3TO CaMUM
oOyuawmumcsa. He Hago cTpeMuThCs 3amucaTh [OCJIOBHO BCHIO JeKnuio. Takoe
«KOHCITEKTHPOBaHKE» MMPUHOCUT OOJIbINE Bpema, YeM IMoib3kl. Ilemecoo6pa3Ho BHadase
IIOHSITh OCHOBHYIO MBICJIb, M3JIaTaeMyI0 JIEKTOPOM, a 3aTeM 3alucarth ee. 2KenaTenbHO
3alMUCh OCYIIECTBNSATh HAa OOHOMW CTPAHUIlE JTUCTA WX OCTABNSAS IOJS, Ha KOTOPHX
03Hee, IPU CAMOCTOSITEJIbHOM pad0Te C KOHCIIEKTOM, MOXKHO CeNlaTh [OMOIHUTE IbHEIE
3aIMKCH, OTMETUTD HETIOHSITHEIE MECTA.

KoHCIEeKT NeKnuu aydine Ioapas3fesaTh Ha MYHKTH, coOmiogas KPacHYI0 CTPOKY.
9toMy B OOnbIION cTemeHu OymyT cmocoO6CTBOBAThH BOMPOCH IjlaHa JIEKIUH,
IpenloXeHHble penonaBaTensaM. Crnenyetr oOpaliaTh BHUMaHUEe Ha aKI[€HTHI, BEIBOMEI,
KOTOPHIE [eTaeT JIEKTOP, OTMedasi Hanboree BaXKHEIE MOMEHTHI B JIEKIIMOHHOM MaTepHaje
3aMeYaHUsIMU «BaXXHO», «XOPOIIO 3allOMHUTL» U T.II. MOXKHO [IeJlaTh 3TO U C IIOMOIIIbIO
Pa3HOIIBETHHIX MAPKEPOB UM PYYEK, IOTUYEPKHUBas TEPMUHLL U OIIPENETIeHUS.

Ilenecoob6pa3Ho pa3paboTaTh COOCTBEHHYIO CHUCTEMY COKpalleHui, ab0peBUaTyp u
cuMBooB. OgHAKO MpH JanbHeuIel paboTe ¢ KOHCIIEKTOM CUMBOJIBL JIy4Ille 3aMEHUTh
OOBIYHBIMU CJIOBaAMHU [IJis OBICTPOTO 3PUTENLHOTO BOCHPUSTHUS TeKcTa. PaboTas Hap
KOHCIIEKTOM JIEKIIUH, BceTrma He0OXOOUMO MCIIOJIb30BaTh HE TOJMbKO YyUeOHUK, HO U TY
JIUTEPATypPy, KOTOPYIO MOIOTHUTEIFHO PEKOMEHIOoBaN JIeKTOP. IMeHHO TaKasl cepbe3Hasd,
KpomoTnuBasi paboTa C JNEeKUUMOHHBIM MaTepHalioM I03BOMUT TIy0OKO OBIAMETh
TEOPEeTUYECKUM MaTepUajioM.
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15.3. IloaroToBKa K NpPakTUUYECKUM 3aHATUIM

TmjaTenbHOE NPOAYMBIBaHKWE M H3y4YeHUE BOIPOCOB IIJlaHa OCHOBHIBAETCS Ha
npopaboTKe MPOMAEHHOT0 MaTepuana (MaTepuana JIeKIU#, MpaKTUYeCKUX 3aHATHUH), a
3aTeM u3y4deHus 00s3aTeNbHOU U [OMONTHUTENHHON TUTEPATYPhl, PEKOMEHIOBAHHOU K
OaHHOU TeMe.

Pe3ynbTaT Takoil paboOTH HOMKEH MPOSIBUTHCSA B CIOCOOHOCTH CTyAeHTa CBOOOMHO
OTBETUTb Ha TEOpETHUUYECKHe BOIPOCH MpPaKTHKyMa, €r0 BBHICTYIJIEHUHW U y4aCTHUU B
KOJIJIEKTUBHOM OOCYXKIOEHWH BOMPOCOB HM3y4yaeMOUW TEMBI, MPaBUIbHOM BHIIIOIHEHUHU
IIPAKTUYECKUX 3aJaHUM U KOHTPOJIbHEIX PadoT.

Heo0xomuMo MOHUMAaTh, YTO HEBO3MOXKHO BO BpEMS ayOUTOPHBIX 3aHATUU U3T0XKHUTh
BECh MaTepHasl M3-3a JUMHTA aygJUTOPHBIX YacCOB, U NPU H3YYEHUU OUCHUNIUHEI
HEeI0CTaTOYHO KOHCIIEKTOB 3aHATHM. [103TOMy camocTosiTeNNbHAsA paboTa ¢ yueOHUKaMU,
yueOHBIMU TOCOOMSIMU, HAY4YHOW, CIPAaBOYHOM JNHUTepaTypold, MaTepuallaMu
IepUOANYEeCKUX M3TaHuil u MHTepHeTa ABnseTcsd Haubomee 3QPEKTUBHEIM METOOOM
MIOTy4eHHUS OOMOTHUTENbHBIX 3HAHUM, TO3BOISET 3HAUNTEIbHO aKTUBU3HUPOBATh MIPOIECC
OBJIafleHusI WH@POpMaIluen, crnoco0CTByeT Goyee raIy00KOMY YCBOEHHUIO M3y4aeMOTO
MaTepuana, GopMUPYET Yy CTYOEHTOB CBOe OTHOINEHME K KOHKPETHOM Ipobieme.

15.4. PekoMeHpaluu 1o paboTe ¢ TUTEPaTypOr

PaboTy c nuTepaTypoi Ienecoodpa3Ho HavyaTh C U3yUyeHUs: obuux paboT mo teMe, a
TakXe y4eOHUKOB U y4eOHBIX mocoOuil. [lanee peKOMeHAyeTCs MepeuTu K aHalnu3y
MoHoOrpaduit 1 cTaTel, pacCCMaTPUBAIOIINX OTHENIbHEIE aCIIeKTHl Po0IeM, U3y4aeMbIX B
paMKax Kypca, a TakxXe opuIMaIbHBEIX MaTepruaaoB U HeOMyO0JIUKOBAHHBIX JOKYMEHTOB
(Hay4HO-UCCIeloBaTenbCKue PaboThl, MUCCEePTAIlNU), B KOTOPHIX MOTYT COMepXKaThCs
OCHOBHBIE BOIIPOCH U3y4aeMOou MPOOIIEeMEL.

Pa6oTy ¢ MCTOYHMKAMHU HAJ0 HaYMHATh C O3HAKOMUTEJILHOTO YTEHHS, T.e.
IIPOCMOTPETH TEKCT, BEIAETISS €r0 CTPYKTYPHBIE eAUHULIEL. [Ipy 03HAKOMHUTEILHOM YTEHUU
3aKjlaflKaMyd OTMeYaloTCS Te CTPAHHUIb, KOTOphkle TPeOyioT 06ojiee BHUMATEJIbHOTO
n3y4yeHUus. B 3aBUCUMOCTH OT pe3y/lIbTaTOB O3HAKOMUTEJIbHOTO UYTEeHUS BHIOMpAEeTCs
nanbHeHmuu crocod paboThl ¢ UCTOUHMKOM. Ecnu Ojsi pa3pelneHus MOCTaBIeHHOU
3amauu TpeldyeTcs ulydeHrWe HEKOTOPHIX pparMeHTOB TEKCTa, TO MCIIOIb3yeTCS METO[
BHIOOPOYHOTO uTeHusI. Ecu B KHUTe HET mogpoOHOro OrjaBlieHHs, ClelyeT o0paTUTh
BHUMaHNe y4eHNKa Ha IIpeIMEeTHhIE U UMEHHBIE YKa3aTelH.

M30paHHble pparMeHTH WU BeCh TEKCT (€CJIM OH I[eJIMKOM MMeeT OTHOIIeHHe K
TeMe) TpeOyl0T BOyMYHBOIO, HETOPOIIJIMBOTO YTEHUS C «MBICIIEHHOM ImpopaboTKOoii»
MaTepuaia. Takoe YTeHMe IpeNoaraeT BrgeneHue: 1) rmaBHOTO B TEKCTE; 2) OCHOBHBIX
apryMeHToB; 3) BEIBOJOB. Ocob60e BHMMaHUe CliefyeT 00paTUTh Ha TO, BEITEKAET TE3UC U3
apryMeHTOB unu HeT. Heob6xomuMo TaKxke MMpPOaHaNIU3UPOBATh, KakKue U3 YTBEPXKIEHUU
aBTOpa HOCSAT MpoOJeMaTUUYHBIM, TUIOTETUYECKUM XapaKTep M YJIOBUTb CKPHITHIE
BOIIPOCHI.

[ToHSITHO, 4YTO yMeHHe TaKuM 00pa3oM paboTaTh C TEKCTOM NPUXOOUT AanekKo He
cpaldy. Haumnyumu# cnoco® HayuyuThCS BHIAENSITH T'JTaBHOE B TEKCTe, YJIaBIUBaTh
npoOjieMaTUYHBIM XapakTep YTBEPXKOEHUW, OaBaTh OL[EHKY aBTOPCKOM MO3ULUHU - 3TO
CPaBHUTEJIbHOE YTEeHUeE, B X0Ie KOTOPOTO CTYOEeHT 3HAKOMUTCS C PA3MUYHBIMU MHEHUSIMU
II0 OOHOMY ¥ TOMY K€ BOIIPOCY, CpPaBHHBaAeT BeCOMOCTh M N0Ka3aTEeIbHOCTh apIyMEHTOB
CTOPOH U fieslaeT BEIBOM O HauOosbinel yOequTeIbHOCTH TOM UM MHOU ITO3ULIUY.
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Ecnu B nuTepaType BCTPEUYATCSA Pa3Hble TOUYKYU 3PEHUS 10 TOMY UJIM UHOMY BOIIPOCY
13-3a CJIOKHOCTHU IPOIIEAIINX COOLITUM U IIPABOBLIX SIBIIEHUM, HENb3sT UX OTBEPTaTh, HE
pa3obpaBmuchk. [Ipy HaTUYUM PACXOXKOEHUU MeXOy aBTOpaMu HeoOXOOWMO HaWTHU
palyoHanbHOE 3€ePHO yV KaXKOOTr0 M3 HUX, YTO MO3BOJIUT T'Iy0Ke YCBOUTH NMpEeAMET
n3ydyeHus u 6ojiee KPUTUYHO OIleHUBATh U3ydaeMble BOIPOCH. 3HAKOMSCh C 0COOBIMU
MO3UIUSIMU aBTOPOB, HYKHO ONPENeNsATh UX CXO0XKUe CYyKOEeHHUs, apT'yMEHTHI, BEIBOAHL, a
3aTeM CpPaBHMBATh UX MeXIy co00M U MPUMEHSTh U3 HUX Ty, KoTopas 0ojiee ybeouTebHa.

CnepyomuM 3TanoM paboTe ¢ MTUTepPaTyPHBIMUA UCTOYHUKAMU SIBISETCS CO3[aHue
KOHCIIEKTOB, (PMKCHUPYIOIINX OCHOBHLIE TE3UCH W apTyMEeHTH. MOXKHO AeNlaTh 3alliCH Ha
OTHOENbHHIX JINCTAX, KOTOPHE MOTOM JIETKO CHCTEMATH3UPOBATh MO OTHENILHEIM TEMaM
M3y4aeMoro Kypca. [Ipyroi crmnocob - 3TO BefleHNe TeEMaTUYEeCKUX TeTpafei-KOHCIIEKTOB
II0 OMHOM KakKou-nmubo TeMme. bonbinue cnenuanbHble PabOTH MOHOTpPad@HUYeCcKOTO
XapakTepa Imenecoodpa3HO KOHCIIEKTHPOBATb B OTHEJIbHEIX TeTPadsax. 3[Mech BaxKHO
BCIIOMHUTB, UYTO KOHCIIEKTHI IIAIIYTCS Ha OJHOU CTOPOHE JIUCTA, C MOJISIMU U JOCTAaTOYHBIM
IJIsl UCIIPABJIEHUS ¥ PEMapOK MEeXCTPOUYHBIM PACCTOSHHEM (3TH IpaBuIa COOITI0OOAI0TCS
sl ynoOCTBa peflakTupoBaHus). EC/IM B KOHCIIEKTaX IPHUBOOATCS IUTATEL, TO HEIIPEMEHHO
DOIXKHO OBITh HAHO YKa3aHUe Ha MCTOYHUK (aBTOP, Ha3BaHUE, BHIXOJIHBEIE MaHHBIE, Ne
CTpaHuIlH). BriocnencTeuu 3Ta nHGOPMAIY MOXKET OBITh MCII0Ib30BaHa IIPU HAlTMCAaHUHN
TeKCTa pedepaTra WA APYroro 3aJaHus.

TakuMm o6pa3om, Tpu paboTe C UCTOYHHUKAMU U JIUTEPATyPOU BaXKHO YMETh:

- COIIOCTaBNATh, CPaBHUBATH, KIaCCU(MUIUPOBATh, TPYNIUPOBATh, CUCTEMATU3UPOBATh
“H(OpPMAIIKIO B COOTBETCTBUM C ONpefeleHHOM y4eOHO! 3aiauel;

- 0000111aTh MOJTYYEeHHYI0 HMH(POPMAIIXUIO, OIIeHUBAThL IPOCIYIIAHHOE U TPOYUTAHHOE;

- (pmKCHUpOBaTh OCHOBHOE COfiepKaHue co001IeHu; GOpMyIupPOBaTh, YCTHO U IHCHbMEHHO,
OCHOBHYIO HU[IeI0 COOOIEHHUS; COCTABISATH IJIaH, GOPMYIMPOBATh TE3UCH;

- TOTOBUTH U IPE3€HTOBaTh Pa3BEPHYThHIe COODIIEHUS THIla OOKIIafa;

- paboTaTh B pa3HHIX pexXruMax (MHIUBUAYAJIbLHO, B IIape, B IPYIIIE), B3AUMONENUCTBYS OPYT
C OPyroM;

- II0JIb30BAThCSA PedepPaTUBHBIMYU U CIIPABOYHBIMU MaTepHUalaMu;

- KOHTPOJIMPOBAThL CBOU [IEMCTBUS U NEUCTBHS CBOUX TOBAPUINEH, 00bEKTHBHO OI[€HUBATh
CBOM [IEMCTBUS;

- obpalaThCs 3a IOMOIIbIO, MOMONTHUTENLHEIMU Pa3bsSICHEHUSIMHU K IMPeNnofaBaTerio,
OPYTUM CTyOeHTaM;

- TI0JIb30BAThCSA JIMHTBUCTUYECKOUW UM KOHTEKCTYaJbHOU AOTrafgKoHu, CJIOBapsiMH
PA3NIMYHOTO XapaKTepa, Pa3IMYHOr0 poja MoACcKa3KaMH, OIIOPaMM B TEKCTe (KITI0YeBhIe
CJI0Ba, CTPYKTYypa TEeKCTa, IIpeABapsouas nHhopManus u ap.);

- HCIIOIb30BaTh IIPU TOBOPEHUM U MHCbMe Iepudpas, CAHOHUMUYHLIE CPENICTBA, CJI0Ba-
OTMCaHUs OOIIUX MOHSATHM, PA3bsICHEHUS, TPUMEPHI, TOTKOBAaHUS, «CIIOBOTBOPYECTBO»

- TIOBTOPSITH UJHU Nepedpa3upoBaTh PEIUIUKY co0eceqHWKa B MOATBEPXKIEHUY TOHUMAaHUS
ero BLICKa3bIBaHUS UIIA BOIIPOCA;

- 00paTUTHLCS 3a MOMOIIBLIO K COOeCEeTHUKY (YTOYHUTD BOIIPOC, TIEPECIIPOCUTE U AP.);

- UCIIOJIb30BaTh MUMHUKY, XKECTH (BOOOIIe X B Te€X CIydasix, KOrfa S3bIKOBEIX CPEOCTB He
XBaTaeT IJIs BEIPAXKeHUS TeX UM UHBIX KOMMYHUKATUBHEIX HAMEPEHUH).

15.5. [TogroToBKa K IpoMexkKyTOYHOU aTTeCTaLluu
[Tpy IOATOTOBKE K IPOMEXKYTOUYHOU aTTeCTalluu Liefiecoo0pas3Ho:
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- BHUMATEIbHO M3Y4YUTh NepeuyeHb BOIPOCOB M OMPENeNuTb, B KaKUX MCTOYHMKAX
HaXO[SITCS CBeOeHMs, He0OX0UMbIe [7IT OTBETA Ha HUX;

- BHMMATEJIbHO IMPOYUTATh PEKOMEHIOBAHHYIO TUTEPATYPY;

- COCTaBUTh KpaTKHe KOHCIIEKTH OTBETOB (IIJTaHEl OTBETOB).

17. MaTrepHaIbHO-TEXHHYECKOe 00eclieueHHe THCIHIITHHBI

Tab6muia 10
Ne HaumeHoBaHHe clieIHATU3HPOBAHHBIX
o o HanmeHoBaHHE 000PYyI0BaHHS
/o ayIUTOPHH U TabOpaTOpPUH
1 [lekuKMOHHasA ayoUTOPUS Aynvo-BUIE0 KOMILJIEKC
AYOUTOPHUU MJIsI IPOBENEeHU IPYIIIOBLIX 1
2 YAHTOPHH [ p A py Aynro-BUe0 KOMIIJIEKC
MPaKTU4YEeCKUX 3aHSITUHN
3 |KOMIIBIOTEPHBIM KJTaCC [IepcoHaANbHBIE KOMIIBIOTEPHI
AyoUTOPHS IJII KYPCOBOTO M JUILJIOMHOTO
4 [YRHTODHA I yp a [TepcoHanbHBIE KOMIIBIOTEPHI
MPOEKTHUPOBAHUS
5 |AyguTopus Ojisi CAaMOCTOSITeIbHOM PabOTHI KoMIbIOTEpHas TEXHUKa
6 [YuTanbHBIM 3all [TepcoHaIbHBIE KOMIIBIOTEPHI

Jluct uamenenuu Ne 1 ot 9 gauBaps 2020 r

Paboyas mporpamMma JuCHUIIINHEL
«CHcTeMbl aHAJITMTHYECKUX BHIYHUC/IEHHH B HAyYHO-HCCJIeTOBaTe/ILCKOMH padoTe»

Kon ¥ HauMeHOBaHMe HallpaBJIeHUs IOATOTOBKY/CIIEI[MaTbHOCTH:
11.03.04 91eKTPOHHKA M HAHOJI/IEKTPOHHUKA
HanpaBneHHOCTH/podub 00pa30BaTeIbHOM TPOTPAMMEL:
IIpoMbIlIEHHAs 3TIEKTPOHHKA

13 1. 14.2 MadopManoHHO-CIIPaBOYHEIE CUCTeMbI UCKTI0YUTh ¢ 08.01.2020 .
cTpoky: 9BC IPRbooks (http://www.iprbookshop.ru)

OcHoBaHue: npekpainenne KouTpakta Ne 4784/19 ot 25.01.2019 r. Ha
IIpefoCTaBIeHNEe NOCTyIa K 371eKTPOHHO-0ubmuoTeuHol cucteme IPRbooks.

BHeceHHBIE U3MEHEHUS YTBEPXKOalo:

Hawvanrauk YMY JI.A. BacunneBa
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