MUWHHUCTEPCTBO HAYKH Y BBICHIEI'O OBPA3OBAHMS POCCUMCKOM ®EJEPAIIIN
®denepaiabHOE TOCYIaPCTBEHHOE OI0)KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe BbICIIEro 00pa3oBaHus

«TOMCKHU TOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM
VIIPABJIEHUS U PAJTMODJIEKTPOHUK
(TYCVP)

HETYLYBP | W +op o yiebo
5 ¥ UNIVERSITY TpopekTop Mo yue6Hoi paboTe
[oEyseHT NOGN MCaMH INEKTPOHHOE NOENPCED
Copredumrar: all19608 cdf-4455-b54e-523511Tc1B5c

Basaeneu: Cen-enso Napes Bacasseany

Heacraurensd: ¢ 17.09 2019 no 16,08, 2024

PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI

KOMIIBIOTEPHOE MOJEJUPOBAHUE U ITPOEKTUPOBAHUS ITIPUBOPOB
KBAHTOBOU 3JIEKTPOHUKHU U ®OTOHUKU

YpoBens 00pazoBaHus: BbIclIee 00pa3oBaHue - DaKajgaBpuaT

Hanpasnenune moarorosku / crieranbHOCTh: 12.03.03 @oToHMKa U onToMH(pOpMaTHKa
Hanpasnennocts (mpodunp) / cnenmanusanusi: ®OTOHHKA HeJMHEHHBIX, BOJHOBOIHBIX W
NMEePUOIMYECKUX CTPYKTYP

®opma o0yueHHS: OUHas

®dakynbTeT: @aKyJabTeT 3J1eKTPOHHOM TeXHUKHU (DIT)

Kadenpa: Kadenpa rnexkrponnnix npudopos (I11)

Kypc: 3

CemecTp: 6

VY4eOnsiii man Habopa 2021 roga

O0beM JUCHMIIUHBI U BUAbI yU€OHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeIbHOCTH 6 cemecTp Bcero Ennnuner
JIeKIIMOHHbBIE 3aHATHSA 14 14 JacOB
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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. M3yueHne METOAO0JIOTUH KOMIBIOTEPHOIO MOJEIMPOBAHUSI, MPABUIBHON OLIEHKH, y4éTa U
YMEHBUIEHUS NTOTPEUIHOCTEN, BOZHUKAIOIINX MPU BBIUUCIEHUSAX HAa DBM, npuMeHeHus nepcoHalbHOTo
KOMIIbIOTEpA [T PELICHHUS YPAaBHEHUN MaTeMaTHUeCKOU (DU3HKH.

1.2. 3agauy AUCHUILIUHBI

1. OcBoeHHE YUCIEHHBIX METOJIOB PEIICHUsI 3a1a4 JIMHEHHON anreOpsl U 3a1a4 MaTeMaTHICCKON
buszuku.

2. Ilonyyenune mpeAcTaBICHUW 00 alropuTMax, MOJOXKEHHBIX B OCHOBY MPOTPaAaMMHOTO
o0ecrnievyeHus, UCIOIb3YEMOr0 JIsl pEIICHHs TaKUX 3ajad.

3. Ilomy4eHue HaBBIKOB pEUICHUS 33/1a4, CBSI3aHHBIX C AHAJTU30M TEXHUYECKMX OOBEKTOB.

4. [lonyyeHre HaBBIKOB I'PaMOTHOIO HCIIOJIB30BAHHS BCEX BO3MOXKHOCTEH MEPCOHAIBHOTO
KOMIIBIOTEpA.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte 6soka aucturiuH: YacTs, popmupyemas ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.

Monayns mucuurinHa: Moayibs HanpaBiaeHHOCTH (poduiist) (major).

Nunexc qucuumiunsl: 51.B.2.10.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

YHuBepcaibHble KOMIIETEHIIUH
Ob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKP-1. CnocobeHn k
aHAJIU3y MOCTABJICHHOU
3a7]a4M UCCIICJOBAHUI B
obsactu HOTOHUKHU U
OonTOMH(POPMaTUKU

ITKP-1.1. IIpoBoauT nouck
HAay4YHO-TEXHUYECKOU
UHPOPMALIUH IS
oIpezesieHus: KOMIUIEKca
TpeboBaHu K
pa3padaTbIBa€MOMY OITHUKO-
AIIEKTPOHHOMY NPUOOPY.

Brnaneer HaBbIKamMu 1orcka HHPOPMALIUU U
CHOCO0EH UX MPUMEHSTH JUIsl OTIPeACITICHUS
TpeOoBaHUH K pazpabaThIBaeMbIM PUOOpaM
U YCTpOHcTBaM ()OTOHUKH.

[TKP-1.2. ITpou3BoauT aHaIn3
HCXOJIHBIX TpEOOBaHUH K
napaMmeTrpam
pa3pabaThIBAEMOTO ONITHKO-
AJIIEKTPOHHOTO MPUOOpa.

YMeeT NpoBOUTh aHAIIN3 UCXOIHBIX
TpeOOBaHUH K TapamMeTpam
pa3padaTbIBaEMOT0 ONTHKO-3JIEKTPOHHOTO
npubopa.

IIKP-1.3. YTounser u
KOPPEKTUPYET TPeOOBaHUS K
napameTpam
pa3pabaThIBa€MOT0 OMTHUKO-
AIIEKTPOHHOTO TIprbopa.

CniocoOeH yTOYHSATh U KOPPEKTUPOBATH, IPU
HE00X0IMMOCTH, TPeOOBaHUS K MMapaMeTpam
paspabaTbiBaeMbIX TPUOOPOB (POTOHUKH.

[TIKP-1.4. Cornacyet
TEXHUYECKHUE TPEOOBAHUS K
napameTpam
pa3pabaTbIBa€MOro U3AeIus U
pubopa, CPOKH BBIIOTHCHHUS
3TaroB pa3pabOTKH, MEPEUHS
¥ 00beMa JOKYMEHTAIUH.

3HaeT IIPUHLMUIIBI INTAHUPOBAHUA U
pacnpeneneHus pabodero BpeMeHH
MNPUMCHACT UX IJIs COITIaCOBaHUA
TEXHUYECKUX TPeOOBaHMI K MapaMeTpam
pa3pabaThIBACMOT0O U3/ICIHs, CPOKOB
BBITIOJIHCHUA DTAIIOB paBpa6OTKI/I, MEepeUHA U
00bEMa TOKyMEHTAIIUH.

4. O0beM IUCHUIIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHUEM KOJIUYeCTBA aKaleMUYeCKUX YaCoB,
BbI/IeJIEHHBIX HA KOHTAKTHYI0 Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITeJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akagmeMuuecKknx 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 0 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B

tabmute 4.1.
Tabmmia 4.1 — Tpy10€eMKOCTh AUCIUIUIMHBI IO BUAM YU4eOHOU NeSITeIbHOCTH
Buapl yaeOHOM AesTeNnbHOCTH Beero Cemectpet
4acoB 6 cemectp
KonTakTHas aynuTopHas padora 00y4almuxcs ¢ npenojaBareseM, BCero 44 44
JIeKuMOHHBIE 3aHATHS 14 14
[IpakTHueckue 3aHATUA 14 14
JlaGopaTopHble 3aHATUS 16 16
CamocTrosiTeibHass padoTa 00y4aOmuxcs, B T.4. KOHTAKTHasi 64 64
BHeayJuTOpPHAas paboTa 00y4alommnXxcs ¢ npenojgaBarejieM, BCero
[ToaroroBka K 3a4eTy ¢ OLIEHKON 26 26
IToaroroBka K TECTUPOBAHUIO 10 10
BrinosiHeHUE TPAKTUYECKOTO 3aJaHUS 12 12
[ToaroroBka k 1abopaTopHOii paboTe, HATMCAHUE OTYETA 16 16
O0mas TpyroeMKocTh (B 4acax) 108 108
Oo0mas TpyaoeMKocTh (B 3.€.) 3 3

5. CTpykTypa u colep:kaHue TUCHHUILIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CtpykTypa IUCHUIUIMHBI MO paszzienaM (TeMaMm) U BUJaM y4eOHOH JesSTeTbHOCTH MPUBEICHA B
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tabymue 5.1.
Ta6muma 5.1 — Pa3nensl (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACSATEIHHOCTH

Jlek. Cam. |Bcero yacoB
[Ipak. | Jlao6. dopmMupyemsie
HasBanus paznenoB (Tem) IUCHUIUIMHEI | 3aH., pao., (6e3
3aH., 9 | pao. KOMITCTCHITHH
q q 9K3aMEHa)
6 cemecTp
1 Beenenue. [lorpentHoctu 1 - - 3 4 [IKP-1
OKPYTJICHUS.
2 Meroibl pelieHNs HETUHEHHbBIX 3 4 4 12 23 ITKP-1
anredpandyeckux ypaBHEHUN
3 MeToapbl penieHust CUCTEM JIMHEHMHBIX |2 2 4 12 20 [IKP-1
ypaBHEHUU
4 MnTepnonsiuus U anmnpoKCUMALIHS 2 2 4 11 19 I[IKP-1
byHKIUH
5 YucneHHOE HHTETPUPOBAHUE U 2 2 - 6 10 [TKP-1
muddepeHIpoBaHne
6 UucneHHble METOIBI PENIEHU 3a7auu |2 2 - 7 11 [IKP-1
Kommm 15t 00bIKHOBEHHBIX
nudepeHINATbHBIX YPaBHCHHUH
7 UnciieHHbIE METOABI PEILICHUS 1 2 4 10 17 ITKP-1
TPaHUYHBIX 33124
8 MeToapl ONTUMHU3ALUH 1 - - 3 4 ITKP-1
Hroro 3a cemectp |14 14 16 64 108
Hroro|14 14 16 64 108

5.2. Conep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTUINHBI (B T.Y. [0 JISKIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCHUILIMHEI (B T.4. IO JICKIUSIM)

TpyroemMkocThb
HasBanus pasnenos (Tem) Coneprxanue paszienoB (TeM) dopmupyemble
JUCHUTIIUHBI JTUCITUILTAHEI (B T.4. TIO JIEKIUSIM) (ReKIMOKHEIE KOMIIETEHIINHT
3aHATHUA), U
6 cemecTp

1 Beenenue. [{esb TUCIUIIIIMHBI U €€ CoAepKaHueE. 1 TIKP-1
[TorpemnocTn [IpenMeT MUCUUIIIIMHBL. Y CTPAHUMBIE U
OKpYTJICHUS. HEYCTPAHMMBbIE ITOIPEITHOCTH.

TpeGoBaHUsI K BEIYUCIUTEIBHBIM

MeTosiaM. OIEHKH MOTPEIIHOCTEN

okpyrienus. IIpencrasienue n

okpyriieHue yucena B 9BM. MexaHuszmbl

HAKOIUIEHUS MOTPEITHOCTEN.

YMeHbllIeHHe TOrPEeIHOCTEN.

Hroro

2 Mertopl penieHus Mertonpl perieHns HEIMMHENHBIX 3 IIKP-1
HEJIMHENHBIX ypaBHEHUN. MeTobI OT/IETIEHUS KOPHEN.
anredpandyecKkux Meron nuxoroMun. MeTon peiaakcanum.
YpaBHEHUI Meton Herotona. Meton cexyuiux.

Mertopn SIxo6u. Meton 3eiinens.

['uGpunubie MeToabl. OmUOKU

OKpPYIJICHUS] B UTEPALIMOHHBIX METO/AX.

Hroro 3
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3 MeTojbl penieHus IIpsiMblE METOMIBI PELLIEHUS CHCTEM 2 [IKP-1
CHUCTEM JIMHEHHBIX JUHENHBIX anreOpanyecKux ypaBHEHHI.
YpaBHEHUI O6pamenne matpunibl. Meton ["aycca.
Meron LU-pasnoxenus. Meron
IIPOTOHKH.
Hroro 2
4 Nutepnonsauus u Wutepnonsiuus GyHKIMA. 2 ITIKP-1
annpokcumanus pynkuuit | Kanonndeckuit MHOrowieH. MHOro4sieH
Jlarpanyka. MuorowieH Herotona.
[TpubmmkeHrne panuoOHAIBHBEIMU U
TPUTOHOMETPUUYECKUMH (DYHKIHSIMH.
CX0MMOCTb HHTEPIOJISILIMOHHOTO
npouecca. MHTEpnosinus cruiaiiHaMu.
Anmpoxkcumanust pyHKIHHN.
HUroro 2
5 YucneHHoe PazHocTHas annpokcumanus 2 TIKP-1
WHTErPUPOBAHUE U MIPOU3BOAHBIX. HHCIEHHOE
muddepeHIpoBaHe uHTerpupoBanue. Gopmyina
MPSAIMOYTOJIBHUKOB. POpMyIia Tparenui.
®opmyna CuMIicoHa.
HUroro 2
6 YncneHHble METObI [TocranoBka 3anaun. Meton Dinepa. 2 [IKP-1
peuienus 3anayu Konm CummerpuuHas cxema. Metoasl PyHre-
JUIsl OOBIKHOBEHHBIX Kyrra.
TG hepeHIMATBHBIX
ypgﬁeﬁ){nﬁ Hroro 2
7 YUucieHHbBIE METOIbI [TocTaHoBKka rpaHUYHOM 3a7a4u. MeTon 1 TIKP-1
peLIeHHs TPAaHUYHBIX cTpenbObl. Pa3HOCTHBIN METO/I.
3aa4 Hroro 1
8 Meroas! ontumuzanuu | [loctaHoBKa 3a7a4 ONITHUMU3AIUH. 1 [TKP-1
MeTto1b1 6€3yCII0BHOM ONTUMHU3ALIUH.
MeTtobl yCIOBHON ONTUMHU3ALIHAH.
Hroro 1
Hroro 3a cemectp 14
Hroro 14
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaunmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauna 5.3 — HauMeHoBaHUE MPaKTUYECKUX 3aHIATHH (CEMUHAPOB)
HasBanus pasznenos (Tem) HaumeHnoBanue nmpakTuyeckux Tpynoemkocts, | Popmupyembie
JUCLUIINHBI 3aHATUN (CEMUHAPOB) q KOMIIETEHIINH
6 cemecTp
2 Meronpl penieHus Meroas!l oTAEIEHU KOPHEN IIPU 2 [IKP-1
HEJIMHEHHBIX aireOpandeckux |perieHnd HeTMHEHHBIX
ypaBHEHUU anredpandeckux ypaBHEHUN
Merto/ibl peleHus HEITMHERHBIX 2 IIKP-1
anreOpanyecKux ypaBHEHUH.
Meron penakcanuu. Meton
Herotona. Meton cexyuux.
HTroro 4
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3 Metonapl penieHusi cucteM  |Perenue cuctem JIMHEHHBIX 2 [IKP-1
JIMHEUHBIX YPABHEHUHN areOpandecKux ypaBHEHUH.
Meron I'aycca. Meron LU-
pasnoxxenusi. Meton 3einerns.
Hroro 2
4 Nutepnonsauus u WuTepnonsums QyHKIHA. 2 [IKP-1
anmnpokcuManus GyHKUUH ANTOpUTMBI IOCTPOEHUS
HHTEPIOJISIIMOHHBIX MHOTOUYJIEHOB.
Annpoxcumanusi GyHKIUH.
HUroro 2
5 YucneHHoe uHTErpupoBaHue | YucieHHOe HHTErpUpPOBaHUE. 2 ITKP-1
u auddepeHnupoBaHme CpaBaenue meTo1oB. PazHocTHast
anIpOKCUMAaLUs IPOU3BOJHBIX.
HUrtoro 2
6 YncneHHble METObI Meton Diinepa. Meroas! Pynre- 2 [IKP-1
pemenus 3anaun Komm g | Kyrra.
OOBIKHOBEHHBIX
TQepeHIaTbHbIX Wroro 2
YpaBHEHUI
7 YucieHHbBIE METOIbI Mertoibl peneHus rpaHuYHbIX 2 IIKP-1
pEIIeHNs TPaHUYHBIX 3a1a4  |3a/]ad.
HUrtoro 2
Hroro 3a cemectp 14
Hroro 14
5.4. JlaGopaTopHbIe 3aHATHSA
HaumeHnoBanue nabopaTopHbIX paboT npuBeieHO B Tabnuue 5.4.
Tabmuna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padboT
HasBanus pasznenos (Tem) HanmenoBanme 1ab0paTopHBIX T dopMupyemsbie
JUCLUILTAHBI pabor PYAOCMKOCTE, 1 KOMITIETEHIINH
6 cemecTp
2 Mertopbl penieHus Meroasl peleHns HEIMHENHBIX 4 [IKP-1
HEJIMHEHHBIX areOpandecKux |anredpandeckux
ypaBHEHUNU YpaBHEHUH
Hroro 4
3 Metoapl pemieHus cucteM | MeTozsl peleHus CUCTEM 4 ITIKP-1
JIMHEUHBIX YPaBHEHUN JMHENWHBIX aaredpanyeckux
YpaBHEHUU
HUroro 4
4 Natepnonanus u NuTepnonamnus u annpoKCuMarus 4 ITKP-1
anmnpokcuManus GyHKIUN (GyHKLIMH, cCpaBHEHHUE METOJI0B U
ux peanuzanus Ha OBM.
HUrtoro 4
7 UucieHHbIE METOBI Meroas! peleHns TpaHUYHBIX 4 [TKP-1
pelleHns TPaHUYHbIX 3a/1ad  |3a/a4 U UxX peanusanus Ha OBM.
Hroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora
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He npenycMoTpeHo y4eOHbIM M1aHOM
5.6. CamocTosiTesibHas padoTa

Bunasl caMmocTosTeNbHOM paboThL, TPYAOEMKOCTh U (POPMUPYEMbIE KOMIIETEHIIMU IPECTABIICHBI B

tabiuue 5.6.

Tabnuia 5.6 — Bugbsl caMoCTOSITeNbHOM paboThI, TPYA0EMKOCTh B (pOopMHUpyeMble KOMIETCHIIMH

CornacoBaHa Ha noptane N2 61576

Bunbr
HazBanus pazaenos N Tpynoemkocts, | Dopmupyemblie Dopmbl
(TeM) AUCUUTIIMHBI CaMOCTOATCIRHON q KOMIIETEHIINHI KOHTPOJIA
paboThI
6 cemecTp
1 Benenwue. [TonroroBka K 3a4eTy ¢ 2 ITIKP-1 3a4éT c OLEHKOM
[TorpemHocTn OLIEHKOM
OKpYTJICHUA. IToaroroBka k 1 [TKP-1 TectupoBanue
TECTUPOBAHUIO
Hroro 3
2 Metopl pemieHus [ToaroroBka k 3auery ¢ 4 ITIKP-1 3auéT Cc oLEeHKOI
HEJIMHEMHBIX OLIEHKOM
anreOpanyeckux IToaroroBka k 2 [TKP-1 TectupoBanue
ypaBHCHHI TECTUPOBAHUIO
Brimonnenue 2 [TKP-1 [IpakTrueckoe
MPaKTUYECKOTO 3a/IaHUs 3a/1aHne
[HoaroroBka k 4 [TKP-1 Jlaboparopnast
nabopaTopHO# padoTe, pabora
HaIMCaHUE OTYETa
Hroro 12
3 Metoasl penieHus [ToaroroBka K 3a4eTy ¢ 4 [TKP-1 3auéT ¢ OlleHKOM
CHUCTEM JIMHECUHBIX OILICHKOH
ypaBHCHHUH IloaroroBka k 2 IIKP-1 TectupoBanue
TECTUPOBAHUIO
Brimonnenue 2 [TKP-1 [IpakTrueckoe
MPaKTUYECKOIO 3a1aHUS 3a/1aHue
[Togroroska k 4 ITKP-1 JlaGopaTopHas
nabopaTopHoii pabdote, pabota
HaIMCaHUEe OTYeTa
Hroro 12
4 Natepnionanus u [Toxroroska k 3a4ety ¢ 4 IIKP-1 3a4éT ¢ OLleHKOH
aIMpOKCUMALIHS OLICHKOM
GyHkmi IToAroToBKa K 1 [TKP-1 TectupoBanue
TECTUPOBAHUIO
Brinonnenue 2 TIKP-1 [IpakTrueckoe
MPAKTAYECKOTO 3a/TaHHS 3a/1aHne
ITonroroBka K 4 [TKP-1 JlaGopaTopHas
nabopaTopHO# padoTe, pabora
HaIlMCaHUE OTYETa
Hroro 11
7




5 YucneHnnoe ITonroroBka K 3a4eTy ¢ 3 [TKP-1 3a4éT ¢ OIICHKOM
WHTEIPUPOBAHUE U OLICHKOU
i bepeHpoBaHue IToaroroBka k 1 IIKP-1 TectupoBanue
TECTUPOBAHUIO
Brimonnenue 2 [IKP-1 [IpakTnueckoe
MPaKTUYECKOTO 3a1aHUS 3a/1aHne
Utoro 6
6 Yucnennsie meTonbl  |I[loaroroBka k 3a4eTy 4 TIKP-1 3a4éT Cc OIIEHKOH
pemenus 3a1aun Komm |oneHkoit
111 OOBIKHOBEHHBIX IloaroroBka k 1 IIKP-1 TectupoBanue
nudepeHIranbHbIX TECTUPOBAHUIO
YpaBHEHHH Brinosnnenue 2 ITKP-1 I[IpakTHueckoe
IPAKTUYECKOI0 3aJJaHUs 3aJlaHue
Hroro 7
7 Uucnennsle MeToasl  |IloaroroBka k 3auery ¢ 3 ITKP-1 3auéT C OLEHKOMN
peleHus: TpaHUYHBIX OLICHKOM
3ana4 IloaroroBka x 1 IIKP-1 TectupoBanue
TECTUPOBAHUIO
Brinonnenune 2 ITKP-1 [IpakTrueckoe
MPAKTUYECKOT0 3aJaHus 3aJlaHue
ITogroroska k 4 ITKP-1 JlaGopaTopHas
nabopaTopHoii pabote, pabota
HaIlMCaHHUE OTYETa
Hroro 10
8 MeToanl [ToaroroBka K 3auery ¢ 2 TIKP-1 3a4éT Cc OIIEHKOH
ONTHUMHU3AIAN OLIEHKOH
ITogroroska k 1 ITKP-1 TectupoBanue
TECTUPOBAHUIO
Utoro 3
Hroro 3a cemectp 64
Hroro 64

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUIINHBI,
1 BHJIOB Y4eOHOM 1esiTe IbHOCTH

CooTBeTcTBUE KOMIETEHIUMH, (POPMUPYEMBIX NMPU U3YyUYCHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuiie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHBI, U BUIOB

3aHSITUH
o Bunpl yueOHOI nesTenbHOCTH
OpMHpYEMBIE
PPy Jlek. JIa0. Cam. ®opMbI KOHTPOJIS
KOMIIETEHLINU [Ipaxk. 3aH.
3aH. pao. pao.
ITKP-1 + + + + 3auér ¢ onenkou, JlaboparopHas
pabota, [IpakTuyeckoe 3ananue,
TectupoBanue

6. PeiiTuHroBasi cucremMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble otieHKH U1t POPM KOHTPOJIS PEICTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bamnbHbIE OLIEHKH
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. . |MakcumanbHbIH Oast
MakcumManbHbIN MaxkcuManbHbIN
3a mepuoa Mexnay | Bcero 3a
@DOopMBI KOHTPOJIS 6amr Ha 1-y10 KT ¢ 0asu1 3a Iepuoj
2KT u Ha xoHelr CEMECTP
Hayana cemectpa | mexay 1KT u 2KT
cemMecTtpa
6 cemecTp
3auéT ¢ OLIEHKOMU 0 0 20 20
Jlaboparopnas padoTa 0 22 18 40
[IpakTrueckoe 3a1anue 13 10 9 32
TectupoBanue 0 0 8 8
HToro makcumyM 3a 13 32 55 100
TIEPHOJT
Hapacratomum ntorom 13 45 100 100

6.2. [lepecuer 0a/1J1I0B B OLIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabmuie 6.2.
Ta6mmma 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka
> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5
Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK 4
Ot 60% 110 69% oT MakcuMabHOU cyMMBbI 6aiioB Ha naty TK 3
< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK 2

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMUMOHHYIO U MEKAYHAPOIHYI0 OLCHKY

[lepecuer cymMmmBbl 0ayuIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIIEH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Ornenka YUHUTBIBAET YCHEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBrneTrBopuUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpeacTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. KoMmneroTepHoe MoJenupoBaHue U MpoekTupoBanue: Yuebnoe nmocodue / FO. P. Canukaes -
2012. 94 c. [DnekTpoHHBI pecypc]: — Pexum noctyna: https://edu.tusur.ru/publications/2548.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. MonenupoBaHue KOMIIOHEHTOB U 3JIEMEHTOB HHTerpanbHbIX cxeM / Ilerpos M.H., I'yakos I'.B.
— M.: U3n-Bo «Jlanby, 2011. — 464 c. ISBN 978-5-8114-1075-0 (nanuuue B 6uonmuoreke TYCVYP - 30
9K3.).

2. Yucnennsle MeToasl Ha 6aze Mathcad : yueGHoe mocobue mis By3oB / C. B. [lopmues, U. B.
benenkoga. - CII6. : BXB-IlerepOypr, 2012. - 456 c. : wi. - bubnuorp.: c. 447-448 . - Ilpenm. ykas.: c.
449. - ISBN 978-5-94157-610-4 (Hanuuue B 6ndauorexke TYCVYP - 20 3k3.).
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3. Cpouko, B. A. Yucnennsie metonsl. Kypc nexnuii : yuedbnoe nmocodbue / B. A. Cpouko. —
Cankr-IletepOypr : Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-1014-9. — Tekcr : anexTpoHHslii // JIanb
. DJIEKTPOHHO-OMONIMOTEYHass cucTema. [DIeKTpoHHBIH pecypc]: — Pexum ngocrtyna:
https://e.lanbook.com/book/210359.

7.3. YueOHO-MeTOANYECKHE TT0COOUS
7.3.1. O6s3aTes1bHbIE YUeOHO-METOANYECKHE MOCOOUs

1. KoMmmbioTepHoe MOIenMpOBaHUE U MPOSKTUPOBAHUE ONTHUYECKUX CHCTeM: MeToauueckue
yKa3aHus 1o camocrosatenbHoi padore / E. C. lllangapos - 2012. 13 c. [DnekTpoHHBIH pecypc]: —
Pexxum noctyma: https://edu.tusur.ru/publications/2594.

2. KommbroTepHOEe MOJEIMpOBaHUE M NpoeKTHpoBaHue. Jlaboparopuslii nmpakTukym. Yacte 1:
Mertoanueckue yka3anus K 1abopatopasiM padoram / FO. P. Cammkaes - 2012. 39 c. [DneKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/2547.

3. KoMmberoTepHOE MOAEIMPOBAaHUE U MPOCKTHPOBAHHUE SJIEKTPOHHBIX MPHOOPOB M YCTPOWUCTB:
Mertonudeckue ykazanus K npakradeckum 3ausatusM / F0. P. Canukaes - 2012. 16 ¢. [DneKTpOHHBIH
pecypc]: — Pexxum noctymna: https://edu.tusur.ru/publications/2848.

7.3.2. YyeOHO-MeTOAUIECKHE IOCOOUS NJIsl JINIL
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIU/I0B

Y4ebHO-MeTOAMUECKIEe MaTepUaibl sl CAMOCTOSATEILHON U ayJUTOPHOI paboThl 00yYaromuxcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUIOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAHUYCHUSIM UX 3I0POBbS U BOCTIPUATHS HHPOPMALIUH.

Joist i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1s T ¢ HAPYIIEeHHUSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn AUCUUIIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTyi:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHMIIITHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPpaMMHOe oOecriedeHue 1JIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI ¥ IIPOMEKYTOYHOM aTTeCTAllMN UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOM U CTaHAAPTHOW yueOHOM
Mebenblo. MiMeroTes MynbTUMeInitHOe 000pyT0OBaHUE U y4eOHO-HATIISAAHBIE TTOCOOUS, 00eCTIeUnBaIOIINe
TEMATUYECKHUE NIUTIOCTPALMHU 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuajJibHO-TeXHHYECKOE U TPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

VYuebnas nabopartopusi: yueOHass ayaIuTOpHs IJs MPOBEACHHS 3aHATHN MPAKTHUYECKOTO THIIA,
yueOHasi ayauTOpHs JJIs MPOBEACHUS 3aHATHH Ja0OpaTOPHOTO THUIA, MOMEIICHHUE IS KypCOBOTO
MPOEKTUPOBAaHUS (BBIMOJHEHHUSI KYPCOBBIX paboT), MOMEIIEHUE JJIsi MPOBEJACHUS TPYNIOBBIX U
WHIUBUYaNbHBIX KOHCybTanmii; 634034, Tomckas ob6nacte, T. Tomck, Bepmunauna ynuna, a. 74, 110
ayn.

Ornrcanne UMEIOIIETOCs 000Py10BaHMUS:

- JJaGoparopusie cTeH b1 (6 1IT.);

- U3mepuTenbHbIe TPUOOPHI;
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- Jlocka MarHUTHO-MapKepHasi;

- Ontrueckas ckambst OCK-4;

- [lomemenue st XpaHeHus y4eOHOTo 000pyI0BaHMS;
- KommiekT cnenuann3npoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieyeHue 1Jisl JJa0opaToOpPHBIX padoT

KomnbrotepHast mabopaTtopust: yueOHast ay TMTOpHS JUIs IPOBEACHUS 3aHATUNA NPAKTUYECKOT0 THIIA,
ydeOHas ayIuTOpHs JJIsl MPOBEACHUS 3aHATUM J1abopatopHoro Tumna; 634034, Tomckas oOnacTh, T.
Tomck, Bepmmnauna ynuna, a. 47, 511 ayn.

Omnwucanue UMeEroNIerocss 000py0BaHUS:

- Kommyratop 3COM OFFICE CONNECT;

- Jlocka 3-X nJIeMEHTHas;

- lkad - 2 wr.;

- llIxad ams omexab;

- Tym0a BbIKaTHaA - 2 IIT.;

- Tymba;

- Kommuiekt ciennanu3upoBanHoi yueOHoM Meben;

- PabGouee mecTo npenogaBaress.

IIporpammHoe obecnieueHue:

- Open SUSE 11;

- OpenOffice;

- Ubuntu 11;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H nMporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCTIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocs 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «MHTepHEeT» U 00ecrneynuBaloT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBO€HME AUCUUILIMHBI JIMIIAMU ¢ OIPAHUYEHHBIMU BO3MOKHOCTSIMU 3/10POBbsI U MHBAJIUJAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJICTB 00YUEHUS OOILEro U CHeHUaIbHOI0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHJIMBAIOLIEH amnmapaTypbl, MyJbTUMEIUNHBIX CPEICTB M JPYTHX TEXHHUUYECKHUX CPEJICTB
npuema/nepenaun yueoHoi HH(GOpMaluu B TOCTYIHBIX (opMax, MOOUIBHOM CUCTEMBI IPENOAaBaHuUs
U1 00y4aroUUXCcs C MHBAJIUAHOCTHIO, MOPTAaTUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, dJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOMIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO MCIOJIb30BaAHHE B
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JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha dKpaHe) MpH MOMOILHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YaIOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaayn yueOHoM nHGOpMaIMU B JOCTYHMHBIX opMax, MOOMIIBHON CUCTEMbI OOYyUYCHUS IS
JIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMH 110 OPraHU3aAMH U3yUeHUs!
JUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JJIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUH

I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I N YPOBHA OCBOCHUA 3aKPCIIJICHHBIX 3a I[HCIII/IHJ'IPIHOﬁ

KOMIIETCHIINI HCTIONB3YIOTCS OLICHOYHBIE MaTepUallbl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Ta6imma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUATIBI

HagBaiﬁiﬁ;;ﬁ;iﬁ (rem) ?igﬁhé:f g;r;: ®opmsbl koHTpoIs | OueHouynsie Marepuans (OM)
1 Beeaenue. [lorpemnoctu TTKP-1 3auér ¢ onenkort | [lepeuens BompocoB 1ist
OKpYTJICHUSI. 3a4eTa ¢ OI[EHKOM
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
2 MeTtojsl perieHus [TKP-1 3auér ¢ onenkoit | [lepeuenn BOompocoB Jist
HEJIMHEWHBIX areOpandecKux 3a4eTa ¢ OLEHKOMN
ypaBHEHUH Jlaboparopnas Tembl 1abopaTopHBIX paboT
pabora
IIpakTrueckoe TeMblI MPaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 MeToabl peuieHust CUCTEM TIKP-1 3a4éT C OIEHKOH [lepeuenb BOIIPOCOB IJIst
JIMHEWHBIX YpaBHEHUH 3a4eTa C OLICHKOU
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
[IpakTnueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3aJlaHue
TectupoBanue [IpuMepHBIii TEpeUeHb
TECTOBBIX 3aJaHUN
4 UnTepnonsuus u TIKP-1 3a4éT ¢ OLEHKOH [Iepeuens BOIIPOCOB It
anmnpoKcuManus GyHKIUH 3a4era ¢ OLCHKON
JlaboparopHas Temb! mabopaTopHBIX padoT
pabora
[IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
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5 Yucnennoe unrerpupoanue |I1KP-1 3auét c ouenkoil  |Ilepedyenp BonpocoB s

u nuddepeHupoBaHue 3aueTa C OLEHKOM
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb

TECTOBBIX 3aJaHUI

6 YUucnennsie Metoasl pemenus |[TKP-1 3auér c onenkort | [lepeuens BOmpocoB Jist

3amaun Komwm i 3a4eTa ¢ OLCHKOM

OOBIKHOBEHHBIX [IpakTuueckoe TeMbl MpakKTUYECKUX 3aJaHUI

G hepeHIATEHBIX 3a/1aHue

YpaBHEHHH TectupoBanue [TpuMepHBIH MEPEUEHb

TECTOBBIX 3aJIaHUN

7 Yucnennslie MeTonbl pemenus |[TKP-1 3auér c onenkort | [lepeuens BompocoB 1ist
TPaHUYHBIX 3a]a4 3a4eTa ¢ OI[EHKOM
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
IIpaxTueckoe TeMbl IpaKTUYECKUX 3aJaHUN
3a1aHue
TecTtupoBanue [IpumepHBIil nepeyeHb

TECTOBBIX 3aIaHUN

8 MeToab! ONTUMHU3ALMH IIKP-1 3auér c ouenkoil  |IlepedyeHs BonpocoB s
3a4eTa ¢ OLEHKON

TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI

[lxana oneHku cHOPMUPOBAHHOCTU OTACIBbHBIX MIAHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

JAUCLUILIINHE
®dopmynupoBKa TpeOOBaHUA K CTETICHH C(OPMHPOBAHHOCTH
Orenka bannst 32 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMAIBHOMW | HITH ()parMeHTApHBIC YMEHUH HITH HABBIKOB WJIN
CYMMBI 0aJUIOB 3HAHUSA JaCTHYHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HABBIKOB
3 ot 60% 1o ob1re, HO He B IIEJIOM YCIHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIICIIHOE, HO HE
MaKCUMaJIbHOM 3HAHUA CUCTEMAaTHYECKU | CUCTEMATHUECKOe
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIpUMEHEHHE
yMEHHE HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBaHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKallue yCHEIIHOE, HO yCHEUIHOE, HO
MaKCUMaJbHOM OTJIEbHbBIE coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIemMbl 3HAHUS OTJICIbHBIE OTJICTbHBIE
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HABBIKOB
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5 (oTIM4HO)

>90% ot c(hOopMUPOBaHHEIE | CHOPMUPOBAHHOE YCTICITHOE U
MaKCUMAaJIbHOW | CHCTEMaTHUYECKHUEC yMEHHE CHCTEMaTHYECKOE
CYMMBbI 0aJLIOB 3HAHUS NpUMEHEHUE

HaBBIKOB

[Ikana KOMIUIEKCHOHM OlleHKH ¢(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIIJIEKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITHI

OrneHka

®opmynupoBka TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHNi. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aeMOI0 3JIEMEHTA COACP KAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WK 00BEKTaM, y3HAeT B
TEKCTaxX, MU300paKEHUAX WIHM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO ero YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM YpoBHE. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEp KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WM B IEMOHCTPUPYEMBIX
JEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJUMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HU3Yy4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIrpaHUYCHUA, UCTOPUIO U
MCPCIICKTHUBLI Pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiicsi 3HaeT
W3YYEHHBIHN 2JIEMEHT COAEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBas CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKAaHUS AUCLHUIUIMHBI, €T0
3HaYUMOCTb B COJIEP>)KAHUU JUCLUILINHBL.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a/IaHUI

1. YtoOsl peann30BaTh YUCICHHBIA METO/, HEOOXOIUMO...
a) COCTaBUThH IUIAH
0) COCTaBHUTBH CHCTEMY ypaBHEHHIA
B) COCTaBUTH MPOTPAMMY WJIH BOCIIOJIb30BAaThCSI TOTOBOM
') COCTaBUTb AJITOPUTM
2. Bribepute hopmyiy, uconabzyemyto B MeTosie HploToHa A1t yTOUHEHHs] KOPHS HETMHEHHOTO

YpaBHEHUS:

a) x!=xF—1F(x")
6) Xk+1 — Xk _ (F’(XO ))1 . F(Xk )
B) Xk+1 - Xk _ (Fr(xk ))-1 . F(Xk)

r) K+l k

IS
-F(x")

X

F(x)—F(x¥)

3. BriGepute popmyiy, UCMONB3yEMYIO B METOE CEKYIUX ISl YTOYHEHUSI KOPHS HEJIMHEHHOTO

YpaBHEHUS:

a) Xk+l — Xk _ (Fr(xk ))-1 . F(xk)

6) k+1: k

k k—
X —X

X

CF(X)=F(x*)

~F(xk)

B) "' =x* — (F'(x"))" - F(x")
r) x¥! = x* — 1F(x")
4. Beibepure Gopmyiay, HUCIOIL3YEMYI B METOJE pEllaKCAlMU IJis YTOYHEHHS KOPHS
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HEJIMHEMHOTO YpaBHEHUS:

a) x*! = x* — 1F(x")
0) k+1__ K X —x1! k
RS F()

F(x')-F(x"")

B) Xk+1 — Xk _ (Fr(xﬂ ))1 . F(Xk )
F) Xk+1 — Xk _ (Fr(xk ))1 . F(Xk )

5. Anss ©omee OBICTPOTO YHMCIEHHOTO PEMICHUS CHUCTEM JIMHEWHBIX YpPaBHEHHU C
TpEXMaroHaJIbHbIMU MAaTPULIAMH IPUMEHSIETCH. ..
a) meton ["aycca
0) meton LU-pa3noxeHus
B) METOJ MPOTOHKH
r) MeToJ 3eiens

6. Kakoili U3 mepedyuciieHHbIX METOJO0B PEIIEHUS CUCTEM JIMHEHMHBIX ypaBHEHUM sBIAETCS
UTEPALMOHHBIM?
a) meroa LU-pasnoxenus
0) METOJ MPOTOHKU
B) MeTO]1 3ehIens
r) meton ['aycca

7. UnTepnonsauus — 370...
a) BBIYHMCIICHUE OIPEAEIEHHOIO NHTErpaia Ha 3aJJaHHOM y4acTKe
0) BeIOOp Buna QpyHKIHMH @O(X) U ompeneseHne € KodPpUIHEeHTOB, UCXOAS U3 KPUTEPUEB
HaWIy4Ilero npuOiImKeHus B Toukax X1 K f(x)
B) npuOmmKeHHas 3amMeHa GpyHkiun f(x) npyroii, 6onee rmaakoi GyHKIueH @(x)
') IOCTpOEHHUE JIs NaHHOU QpyHKUMU y=f(X) MHOrousneHa @(X) CTEI€HU m, IPUHUMAIOIIETO B
3aJJaHHBIX TOYKaX Xi Te K€ 3HaYeHH yi , 9T0 U PyHKuus f(x)

8. Amnmpokcumanus — 3TO...
a) mpuOmmxeHHas 3ameHa GyHkun f(x) apyroii, 6osee rimagkoit GyHKIHEH O(X)
0) BeIOOp Buna QpyHKIHMH @O(X) U ompeneseHne € KodPpUIueHTOB, UCXOAS U3 KPUTEPUEB
HaWIy4Ilero npuOiImKeHus B Toukax X1 K f(x)
B) MMOCTPOCHHE ISl TaHHOW (YHKIMHN y=f(X) MHOTOUJIeHa ¢(X) CTETIEHH M, MPUHUMAIOIIETO B
3aJJaHHBIX TOYKaX Xi Te K€ 3HaYeHH yi , uT0 U PyHKus f(X)
I') BBIYHUCIICHUE ONPEIEIEHHOTO UHTErpajla Ha 3alaHHOM Y4acTKe

9. CrnaxwBaHHe CETOYHOU (PYHKIIHH ITO...
a) oCTpoeHue A AaHHOW pyHKuMM y=f(X) MHOrouseHa @(X) CTENEeHU m, IPUHUMAIOIIETO B
3aJJaHHBIX TOYKaX Xi Te K€ 3HaYeHH yi , uT0 U PyHKuus f(x)
0) BbIUKCIIEHHE ONPECIEHHOTO UHTErpajla Ha 3alaHHOM Y4acTKe
B) BeIOOD Buaa GpyHKIMH @(X) U ompeneseHne €€ KodP(HUINEHTOB, HCXOs U3 KPUTEPHUEB
HaWIy4Ilero npuOiImKeHus B Toukax X1 K f(x)
r) npubImKeHHas 3aMeHa ¢pyHkuuu f(x) apyroi, Oomnee riaakoi GyHKIHEH Q(X)

10. bonee TOUHBIM NPUOIMKEHUEM K 3HAUEHUIO [TPOU3BOHON ABIISAETC. ..

a) JieBasi pa3HOCTHAs IPOU3BOIHAS
0) LeHTpaIbHas Pa3HOCTHAS TIPOU3BOIHAS
B) IpaBasi pa3HOCTHAsI IPOU3BOIHAS
I') 3HaueHUe QYHKIHUU B CPeIHEN TOUKE

9.1.2. IlepevyeHb BONPOCOB ISl 3a4€Ta C OLEHKOM

Mertopb! peleHuss HEIMHENHBIX YPaBHEHUNA. METO bl OT/AEIIEHUS KOPHEM.

MeTtoa TUXOTOMUH.

Merton penakcaiuu.

Meton HeroroHa.

Merton cekyimux.

Merton Sxobu. Merton 3eiinens.

['uOpuHBIE METOIBI.

[Ipsmbie MeTONBI pEeUIeHHs CUCTEM JTHUHEHHBIX anre0pandeckux ypaBHeHuil. ObOpamieHue
MAaTPHUIIBI.

Meron IMaycca i peleHuss CUCTEM JIMHEWHBIX YPABHEHUM.

XN B LD~

e
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10. Meton LU-pa3znoxeHus.
9.1.3. Tembl 1a00paTOpPHBIX padoOT

MeTobl perieHus! HeMMHEHHBIX anredpanyecKux ypaBHeHUN

MeTobl pereHus CUCTEM JTMHEHHBIX alreOpandyecKux ypaBHEHHN

WuTepnonsiuus U anmpokcumanus GyHKIHA, CpaBHEHHE METOA0B U UX peanu3aius Ha OBM.
MeTtop! pelieHns TpaHUYHbIX 3a/1a4 U UX peanusanus Ha OBM.

L=

9.1.4. TeMbl NpaKTHYECKHUX 3aJaHUH

Mertoapl OTHENEeHNs KOPHEH TP PEIICHUN HEJTMHEHHBIX anreOpandecKux ypaBHEHUI

. MeTtoapl peunieHus HEJIUMHEHHBIX alreOpandecKux ypaBHEHUM. MeToj penakcanuu. MeTon
Hprorona. Meton cekymmx.

3. PemieHue cucteM JTUMHEHHBIX anrebpamveckux ypaBHeHuil. Meton ['aycca. Metong LU-

paznoxxenus. Meron 3eitaens.

4. Unatepnonsinus GYHKIUN. AJTOPUTMBI MOCTPOCHUS WHTEPIOJSIUOHHBIX MHOTOYJICHOB.

Anmpokcumarus GyHKIIHH.

YucnenHoe unterpupoBanue. CpaBHeHHe MeTO10B. Pa3HOCTHAs anmpokcuManus IpOU3BOAHbBIX.

Meron Ditnepa. Metoasl Pynre-Kyrra.

MeTo/pl pelieHus: TpaHUYHbIX 3a/1a4.

MeToabl ONITUMHU3ALIUH.

N —

P

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATeIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoOro obdecneuenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yueOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ILTAHOM.

B nporecce n3ydeHus: IUCHUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype M MCTOYHMKAM, YKa3aHHBIM B y4eOHBIX MaTepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PAa3JIUYHBIM aCHEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HWJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
WHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCSI COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE NI IOHMMaHUS JAJbHEHNIIEro MaTepuaa;

— OCMBICJIMBANTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

[To gucuuniauHe MOTYT MPOBOAMTHCS JOMOJHHUTEIbHBIC 3aHATHUA, B T.4. B (hopMe BeOMHAPOB.
Pacnucanue BeOMHAPOB U 3alMUCHU BEOMHAPOB MYOJHMKYIOTCS B 3JEKTPOHHOM Kypce / 3JIeKTPOHHOM
YKypHaJIE 110 TUCLUIUINHE.

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepHuajJdaM Jisl JUIl ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ orpaHUYEHHBIMH BO3MOJXKHOCTSIMH 370pOBbS U WHBAJIHUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA IS JIUI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI U1 MHBAJIUIOB
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Kareropuu oby4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOYUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHU4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, THCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT

MIPOBEPKH

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAAMH 310POBbA U HHBAJINI0B

Jist Ui ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSMH 3JI0POBbS U MHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHs 3aJaHHIA OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4aTHou (opme;

— B Ie4aTHOH (hopMe ¢ YBEITUYCHHBIM IIPUPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJ]aHHs BCITYX;

— MPEIOCTaBICHHE 3aIaHNUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl U MHBAIUIAM yBEIHMYHBACTCS BPEeMsl Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHI. [[s Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeoCTaBICHH OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBAHHUS PE3yIbTATOB OOYYCHHUsS JHUIl C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEIyCMaTPUBACT MPEAOCTaBlIeHUE HHPOopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIIUH:

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlCHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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