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PABOYAS [TPOTPAMMA JJUCHUIIJIMHBI

KOMIIBIOTEPHOE MOJEJUPOBAHUE U ITPOEKTUPOBAHUS ITIPUBOPOB
KBAHTOBOU 3JIEKTPOHUKHU U ®OTOHUKU

YpoBens 00pazoBaHus: BbIclIee 00pa3oBaHue - DaKajgaBpuaT

Hampasiienne noarotroBku / cnenuanbHOCTh: 11.03.04 DiIeKTPOHNKA M HAHOJJIEKTPOHUKA
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®dakynbTeT: PaKyJabTeT 3J1eKTPOHHOM TeXxHUKHU (DPIT)
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Kypc: 4

Cemectp: 8

VY4eOnsIii man Habopa 2024 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 8 cemectp Bcero EnnHunel

JIeKIIMOHHBIE 3aHATHS 18 18 4acoB
[IpakTryeckue 3aHATUA 18 18 4acoB
JlaGopaTopHble 3aHATUS 16 16 4acoB
CamocrositenpHas padbora 56 56 4acoB
ITonroroBka u caaya dK3aMeHa 36 36 qacoB
OO01mas Tpya0eMKOCTh 144 144 4acoB
(BKJIOYAs MPOMEKYTOUHYIO aTTECTALIHIO) 4 4 3.€.

®opMbI IPOMEXKYTOUYHOM aTTeCTAIlUU Cemectp
OK3aMeH 8

JOKyMeHT MO MMCaH MPOCTON 37IeKTPOHHO MO CHIO
Wudbopmatys o Bragemnblie:

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 13.12.2023

VHUKaJIbHBIN MPOrpaMMHBbINI KITIOY:
al119608-cdff-4455-b54e-5235117c185c

Tomck
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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 quctumiunsl: 51.B.02.14.

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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[1K-1. Cnocoben
CTPOUTH NPOCTEMIIINE
¢uznueckue u
MaTeMaTHYECKUe
MOJIeJIA IPUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
pa3IMYHOTO
(YHKIIMOHAJILHOTO
Ha3HA4YEeHMSI C
HCIIOJIb30BaHUEM
KBAHTOBBIX TEXHOJIOTH

[1K-1.1. 3HaeT ocHOBHbIE
¢duznueckue u
MaTeMaTHYECKUE MOICIIH
npuOOpOB, CXEM, YCTPOUCTB H
YCTaHOBOK Pa3JIMYHOTO
(YHKIIMOHAJILHOTO
Ha3HAYCHUS

3HaeT NPUHIHUITEI PA0OTHI B Pa3HBIX
OTIEPAIMOHHBIX CHCTEeMaX, O(UCHBIX MAaKeTaXx,
a TaKXe B CIIELUAJIU3UPOBAHHBIX
IIPOTPaMMHBIX ITaKeTax JUIs paCU4ETOB U
MOJEIIMPOBAHUS.

IIK-1.2. Ymeer
MIPOEKTHUPOBATH (PU3NUECKHE U
MaTeMaTHYeCKHe MOJIETU
MpUOOPOB, CXEM, YCTPOUCTB U
YCTaHOBOK Pa3IMYHOTO
(YHKIIMOHAIILHOTO
Ha3HA4YEeHUS

YMeer cTpouth PU3NUECKHE U
MaTeMaTHIECKHE MOJICITH CXEM U Y3IIOB

IIK-1.3. Bnageer HaBBIKaMU
MOCTPOEHUS MPOCTEUIINX
bu3NYECKUX U
MaTeMaTUYECKUX MOJCIEH
npubOpPOB, CXEM, YCTPOHUCTB U
YCTaHOBOK Pa3jIu4yHOTrO
(GYHKIIMOHATILHOTO
Ha3HAYCHHMS C
HCIIOJIb30BAHHEM ONTHYCCKUX
1 KBAHTOBBIX TEXHOJIOTHI

Brnaneet crnocoOHOCTBIO UCTIONB30BATh
0a30Bble 3aKOHOMEPHOCTH ¥ COOTHOLICHUS,
onuceIBaole GQyHKIIMOHUPOBAHHUE
YCTPOUCTB M yCTAaHOBOK KBAHTOBOH U
ONTUYECKOH 3JEKTPOHUKH, a TaKXKe
MaTeMaTUYeCKui anmnapart (OTOHUKU U
MOIXOAAIINE YUCICHHbIE METOIbI TS
aHaJIM3a, OMMCAHUS U IPOSKTUPOBAHUS
npuOOPOB U YCTPOUCTB (POTOHUKHU C
[PUMEHEHUEM BBIYMCIUTEIbHON TEXHUKH.

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHUX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0d0oTy 00y4aromuxcsi ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4arommxcst

OO01mmast TpyA0€MKOCTh JUCIUTUINHBI COCTABISET 4 3a4eTHBIX eUHUIL, 144 akaJeMHUeCKUX 9acoB.
Pacnpenenenue Tpya0eMKOCTH TUCHUILIAHEI 110 BUJAAM YYEOHOU JEATEILHOCTH MPEICTABICHO B

tabnuie 4.1.
Ta6ymna 4.1 — Tpy10eMKOCTh AUCITUIUIMHBI 110 BUJAAM YU4COHOM JIeITeIbHOCTH
o Beero  |CemecTpsl
Bunbl yueOHOI esTenbHOCTH
4acoB | 8 cemecTp
KonTakTHas aynuropHasi padora o0y4yaroumuxcs ¢ npenojaaBarejaeM, BCero 52 52
JIeKk1IMOHHbBIE 3aHATUA 18 18
IIpakTHueckue 3aHATHS 18 18
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOMIUXCsH, B T.4. KOHTAKTHasI 56 56
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka Kk TECTUPOBAHUIO 12 12
BrinosiHeHME TPaKTUYECKOTO 3aJaHUs 12 12
[ToarotoBka k 1abopaTopHOii paboTe, HaNMCaHUE OTYETa 32 32
IlonroToBKa U cAava YK3aMeHA 36 36
Oo0masi Tpyn0oeMKoCTh (B 4acax) 144 144
O0mas TpyaoemMKocTh (B 3.e.) 4 4

5. CTpykTypa M coaep:KaHue TUCHHUILIMHBI
5.1. Pa3nennl (TeMbl) JUCHUNJIMHBI U BUAbI Y4eOHOI 1eATeJIbHOCTH

CTpyKTypa IMCUUIUIMHEI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOM NesTeNIbHOCTH IMPUBEICHA B
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tabymue 5.1.

Tabmmma 5.1 — Pa3nensl (TeMbl) TUCIUILIMHBI M BUBI YI€OHON ACSATEIHHOCTH

Jlex. Cam. |Bcero yacos
[Ipak. | JIa6. dopmupyembie
HasBanust paznenoB (Tem) IUCUUIUIMHEI | 3aH., pab., (6e3
3aH., 4 | pao. KOMITETCHIIH
q q JK3aMcHa)
8 cemecTp

1 Beenenue. [lorpentHoctu 1 - - 1 2 [IK-1
OKPYTJICHUS.
2 Meroibl pelieHNs HETUHEHHbBIX 3 4 4 12 23 [TK-1
anredpandyeckux ypaBHEHUN
3 MeTobl petieHnsl CUCTEM JIMHEMHBIX 4 4 4 12 24 [1K-1
ypaBHEHUU
4 MnTepnonsiuus U anmnpoKCUMALIHS 2 2 4 11 19 IIK-1
byHKIUH
5 YucieHHOe MHTErpUPOBAHUE U 2 2 - 3 7 [TK-1
muddepeHIpoBaHne
6 UucneHHble METOIbI PENICHUS 3a]]a41 2 2 - 4 8 [1K-1
Kommm 15t 00bIKHOBEHHBIX
nudepeHINATbHBIX YPaBHCHHUH
7 UnciieHHbIE METOABI PEILICHUS 2 2 4 12 20 IK-1
TPaHUYHBIX 33124
8 MeToapl ONTUMHU3ALUH 2 2 - 1 5 ITK-1

Hroro 3a cemectp| 18 18 16 56 108

Uroro| 18 18 16 56 108

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. TI0 JICKIUSIM)
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TpynoemMKocThb
Hazpanus pa3nenos (Tem) CogepxaHue pa3aenoB (Tem) dopMupyemsbie
JUCUUTIITUHBI JTUCIUIUTAHBI (B T.4. TIO JIEKIUSIM) (eKIHOHHEIE KOMITETEHIINH
3aHATHUSA), U
8 cemectp

1 Beenenue. Lenb nuCIUIIIMHBL U €€ COAEpHKAHUE. 1 TIK-1
[TorpemnocTn [IpenmeT nUCUUIIMHBL. Y CTPAHUMbBIE U
OKpYTJICHUS. HEYCTPAHUMBIE ITOIPEIIHOCTH.

TpebGoBaHusI K BBIYUCIUTEIbHBIM

MeTos1aM. OUEHKHU MOTPeIIHOCTEN

okpyrienus. lIpencrasnenue u

okpyriieHre yrcen B OBM. Mexanusmsl

HAKOIUIEHUS OTPEITHOCTEMH.

YMeHbleHne NOorpeuHOCTEN.

Hroro 1

2 Mertopl penieHus Meroapl peieHns HENMMHENHBIX 3 IIK-1
HEJIMHENHBIX ypaBHEHUH. MeToIbI OTEICHUS KOPHEH.
anredpandyecKkux Meroa nuxoroMun. MeTon penakCanuu.
YpaBHEHUI Merton Herotona. Meto cekymumx.

Merton Sxo6u. Metox 3eiinens.

I'uGpunnbie MeToabl. OmMOKH

OKpPYTJICHUS B UTEPAIMOHHBIX METO/IAX.

Hroro 3
4




3 MeTojbl penieHus [IpsiMble METOMBI PELICHHS CUCTEM 4 [K-1
CHUCTEM JIMHEHHBIX JIMHENHBIX anreOpanyecKux ypaBHEHHH.
YpaBHEHUI O6pamenue marpunibl. Meton ["aycca.
Meron LU-paznoxenus. Meton
IIPOrOHKH.
Hroro 4
4 Nutepnonsauus u WnuTepnonsums QyHKIHA. 2 IK-1
annpokcumanus pynkuuii | Kanonnuyeckuit MHorowieH. MHorouieH
Jlarpanxa. MuorouseH HeroToHa.
[Tpubnuxenne pauoHaNbHBIMU U
TPUTOHOMETPUYECKUMHU (YHKIHUAMU.
CX0IuMOCTb HHTEPIOISILIMOHHOTO
npouecca. Marepnonsanus crijaaiHaMu.
Annpoxcumanusi GyHKIUH.
HWrtoro 2
5 YucneHHoe Pa3zHocTHas annpoxkcumanms 2 TIK-1
MHTETPUPOBAHUE U IPOU3BOIHBIX. UKCIIeHHOE
IuQdepeHpoBaHme uHTerpupoBanue. Popmyina
IPSIMOYTOJIBHUKOB. POpMyIIa Tpanenui.
®opmyna CuMmIicona.
HUrtoro 2
6 YncneHHble METObI [locranoBka 3anaun. Merton Diinepa. 2 [K-1
peuienus 3anayu Konm CummerpuuHas cxema. Metoasl PyHre-
JUIsl OOBIKHOBEHHBIX Kyrra.
TQepeHIaIbHbIX
ypaBHEHUN Hroro 2
7 YUucieHHbBIE METOIbI [ToctanoBka rpaHnYHOM 3a1a4u. MeTon 2 TIK-1
peLIeHHs TPAaHUYHBIX cTpenbObl. Pa3HOCTHBIN METO/I.
3aa4 Hroro 2
8 Metoas! ontumusanuu  |[locraHoBka 3a/1a4 ONTUMU3ALUY. 2 IK-1
MeTto1p1 6€3yCIIOBHOM ONTUMH3ALIH.
Meroas! yCIIOBHOM ONTUMHU3ALIAH.
Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaunmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabmua 5.3. — HauMeHnoBaHue NpakTUUYECKUX 3aHATUN (CEMHHAPOB)
HasBanus paznenos (Tem) HanmMeHnoBaHMe NPaKTUYECKUX Tpynoemkocts, | @opMupyemsle
JUCLUIIMHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIIUH
8 cemectp
2 Meronpl penieHus Meroas! oTaEnEHUs KOPHEN TIPU 2 ITK-1
HEJIMHEHHBIX alre0pandecKux |perieHnd HeTMHEHHBIX
YpaBHEHUH anreOpandyeckux ypaBHEHUH
Meroas! peleHns HEIMMHENHBIX 2 IK-1
anreOpandeckux ypaBHeHuil. Meton
penakcauuu. Meton HerotoHa.
Merton cekymux.
Htoro 4
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3 Metonpl pemienus cucteM | Pemenue cucreM JTMHEHHBIX 4 IIK-1
JIMHEUHBIX YPABHEHUHN anreOpandeckux ypaBHeHU. MeTon
I'aycca. Meron LU-paznoxenust.
Meton 3elinens.
HTtoro 4
4 Nutepnonsauus u WuTepnomsiums QyHKIHA. 2 I1K-1
anmpokcuManus QyHKIuH AJTOpUTMBI IOCTPOEHUS
HMHTEPHOJIALIMOHHBIX MHOTOUJICHOB.
Anmnpoxcumanust yHKIIHA.
HUroro 2
5 YucneHnHoe UucneHHoe HHTETPUPOBAHMUE. 2 ITK-1
WHTETPUPOBAHUE U CpaBHeHue MeToA0B. PasHocTHas
nuddepeHIpoBanme anmpPOKCUMAIINS MPOU3BOTHBIX.
Hroro 2
6 UncneHHbIC METOIBI Meron Ditnepa. Metonsl Pynre- 2 IIK-1
pewmenus 3anaun Komm ms | Kyrra.
OOBIKHOBEHHBIX
TQepeHIaTbHbIX Hroro 2
YpaBHEHUI
7 YucieHHbBIE METOIbI Mertoibl peneHust rpaHuYHbIX 2 TIK-1
pellleHns TPaHUYHbIX 3a/1a4  |3a7au.
Hroro 2
8 MeTo1bl ONTUMH3ALINHI ITocTaHOoBKa 3a/1a4 ONTHMU3AIIUH. 2 IIK-1
MeTop1 6€3yCIIOBHOM
ONTUMU3ALMU. MeTobl yCIOBHON
ONTHMU3ALINH.
Hroro 2
Hroro 3a cemectp 18
Hroro 18
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanue nabopatopHbix paboT npuBeeHo B Tadbaune 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padboT
HasBanus paznenos (Tem) HanmeHnoBanue 1abopaTopHBIX dopmupyemsbie
MUCIUAILINHBI pabot TpynoemrocTs, 1 KOMIIETEHIIUU
8 cemecTp
2 Metopl petieHus Merto/b! peleHuss HETMHENHBIX 4 IK-1
HEJIMHEWHBIX alnredpandecKkux |anredpandeckux
ypaBHEHUU YpaBHEHUHU
Hroro 4
3 Metoabl penieHust cucteM | MeTobl peleHus: CUCTEM 4 T1K-1
JIMHEWHBIX YpaBHEHUHN JUHEHHBIX aNreOpandecKux
ypaBHEHUU
Htoro 4
4 UnTepnonsuus u HNuTepnonanus u annpoKCuMarus 4 I1K-1
anmpoKcUManus GyHKIUH (byHKUMH, CpaBHEHHUE METO/IOB
ux peanusanust Ha OBM.
Htoro 4
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7 YuclieHHBIE METOIBI

peliCHUs I'PaHUYHBIX 3a4a4

MeTOI[I)I pelICHUA IrPaHUYHBIX
3a/1a4 ¥ ux peanusanus Ha DBM.

IK-1

Hroro 4
Hroro 3a cemectp 16
Hroro 16

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npeaycmoTpeHo yaeOHBIM MIJIaHOM

5.6. CamocTosiTesibHass paboTa

Buasl caMmocTosTeNIbHOM paboThL, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHLIMU IPEICTABICHBI B

Tabnure 5.6.
Tabnuma 5.6. — Buabl camocTosTenbHON paboThl, TPYI0EMKOCTh U (HOPMHUPYEMble KOMIIETSHIIUN
Bunnr
Ha3zBanus pazaenon . Tpynoemkocts, | DopmMupyembie Dopmbl
(TeM) AMCUHUTIITMHBI CaMOCTOATEITRHON q KOMITETEHIINH KOHTPOJIS
paboThI
8 cemectp
1 Beenenue. [ToaroroBka k 1 ITK-1 TectupoBanue
[Torpemnoctu TECTUPOBAHUIO
OKPYTJICHMA. Htoro 1
2 MeTtojbl petieHus IToaroroBka x 2 TIK-1 TectupoBanue
HEJIMHEHHBIX TECTUPOBAHUIO
anredpanyecKux Beinonnenue 2 [K-1 [IpakTrueckoe
ypaBHEHHI MPAKTUYECKOTO 3aJIaHUS 3aJaHue
[ToaroroBka k 8 [IK-1 JlaGopaTopHas
nabopaTopHoO# padoTe, paborta
HaIMCcaHue oTyeTa
Hroro 12
3 Metoasl penieHus IToaroroBka x 2 TIK-1 TectupoBanue
CHUCTEM JIMHEHHBIX TECTUPOBAHUIO
ypaBHCHHI Brinonnenue 2 [IK-1 [IpakTrueckoe
MPAKTUYECKOT0 3aJaHuUs 3a/laHue
IToaroroBka x 8 [K-1 JlaboparopHas
nabopaTopHoii paboTe, pabota
HaIlMCaHUE OTYeTa
Hroro 12
4 Nutepnionanus u [ToaroroBka k 1 [IK-1 TectupoBanue
anmnpoKCcUManus TECTUPOBAHUIO
GyHKIMiA BeinonHeHue 2 IK-1 I[IpakTHuecKoe
MPaKTUYECKOro 3aJaHus 3a/1aHue
[TonroroBka k 8 IK-1 JlaGoparopHas
nabopatopHOt padore, paborta
HaIMCaHUE OTYeTa
Hroro 11
5 YucneHHoe IToaroroBka x 1 [K-1 TectupoBanue
WHTErpUPOBAHUE U TECTUPOBAHUIO
nuddepeHIupoBaHue Brmmonaenue 2 IIK-1 [IpakTrueckoe
MPaKTUYECKOTO 3aJaHus 3a/1aHKe
Hroro 3
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6 Yucnennsle metoasl  |[loaroroBka k 2 IK-1 TecTtupoBanue
pemenus 3anaun Komm | TectupoBanuio
IS OOBIKHOBEHHBIX Brinonnenue 2 [K-1 [IpakTrueckoe
anddepeHHanbHbIX MPAKTUYECKOTO 3aTaHUS 3aJIaHUE
ypaBHEHUNU Wrtoro 4
7 Uucnennsle MeToasl  |Iloaroroska k 2 IK-1 TecTtupoBanue
pelIeHNs IPaHUYHbIX TECTUPOBAHUIO
3a1a9 Brinonnenue 2 [K-1 [IpakTrueckoe
MPAKTUYECKOT0 3aJIlaHuUs 3a/laHue
IToaroroska k 8 IIK-1 JIaGoparopHas
nabopaTopHoii paboTe, pabota
HalycaHue OT4eTa
Hroro 12
8 Metonrl ontumuzanuu |Iloaroroska k 1 TIK-1 TectupoBanue
TECTUPOBAHUIO
HUtoro 1
Uroro 3a cemectp 56
IToaroroBka u cmavua 36 DOK3aMeH
HK3aMeHa
Hroro 92

5.7. CooTBeTcTBHE KOMIIEeTEeHINH, )OPMUPYEMBIX IPH U3yYeHUHU JUCHUIINHBI,
M BHJOB 3aHATHII

CooTBeTcTBHME KOMIETEHUIHH, (GOPMUPYEMBIX MPU U3YUYCHUH JUCLUILIAHBI, U BUJOB 3aHATHH
MpeJCTaBICHO B Tabnuie 5.7.
Tabmuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUINHbI, U BUIOB

3aHSITUH
Bunpt yueOHOIl esTenbHOCTH
dopMupyembIe
JIab. Cam. ®opMbI KOHTPOJIS
KOMIICTCHLINU Jlek. 3aH. |[Ipak. 3aH.
pao. pao.
ITK-1 + + + + Jlabopartopnast pabora,
[IpakTrueckoe 3amanue,
TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OLlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH st GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS PECTaBICHbI B Ta0muiie 6.1.
Tab6muma 6.1 — bamibHbIE OLIEHKH

N . |MakcumanbHbIN 6amt
MaxkcumanbHbIN MaxkcumanbHbIN
3a mepuog Mexxay | Bceero 3a
DOopMBbI KOHTPOJIS 6amt Ha 1-yro KT ¢ OaJi 3a mepuoI
2KT u Ha xoHel| CEeMECTp
Hauana cemectpa | Mexnay 1KT u 2KT
cemecTpa
8 cemectp
JlaboparopHnas paboTa 0 16 16 32
[IpakTrueckoe 3a1anue 13 10 9 32
TectupoBaHnue 0 0 6 6
OK3aMeH 30
Hrtoro makcumym 3a 13 26 31 100
nepuo
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Hapacraromum urorom 13 39 70 100

6.2. Ilepecuer 0a/1710B B OLICHKH 32 TEKYIIH KOHTPOJIb

[TepecueT 6anoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6a/JI0B B OIICHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKylero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 10 69% OoT MakcuManbHOI cymMMbl OaioB Ha naty TK

N|W | B~

< 60% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIUOHHYI0 M MEKAYHAPOAHYIO OLIEHKY

[TepecuyeT cymMMBbl 6asioB B TPAJUIIMOHHYIO U MEXAYHApPOJHYIO OIIEHKY MPEJCTaBIEH B TaOIHUIEe

6.3.
Tabauma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOAnYecKoe 1 MH(OPMAINITHOHHOE o0ecneyeHue TUCIUTIITHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Topnau, b. A. Maremaruueckoe MojaenupoBanue. [locTpoenue moneneil U 4YuciIeHHAsS
peanmzanus / b. A. I'opnay, B. I'. IllaxoB. — 5-e u3x., crep. — Cankr-IletepOypr : Jlans, 2023. — 292
c. [DnexTpoHHBIH pecypc]: — Pexxum goctyma: https://e.lanbook.com/book/305219.

7.2. lonoTHUTE/IbHAS JIUTEPATypa

1. MoaenupoBaHrue KOMIIOHEHTOB M AJIEMEHTOB MHTerpaibHbIX cxeM / [letpoB M.H., I'yakos I'.B.
— M.: Uzn-Bo «Jlauby, 2011. — 464 c. (Hanmuuue B 6ubnuoreke TYCVYP - 30 ak3.).

2. Yucnennsie MeToAbl HA 0a3e Mathcad : yue6HOe mocobue s By3oB / C. B. ITopmnes, 1. B.
benenkoga. - CII6. : BXB-IlerepOypr, 2012. - 456 c. (Hasmuue B 6ubimoreke TYCVYP - 20 2k3.).

3. Cpouko, B. A. Yucnennsie metonbl. Kypc neknuii : yuebnoe nmocodbue / B. A. Cpouko. —
Cankrt-IletepOypr : Jlanp, 2022. — 208 c. [DnexkTpoHHBINH pecypc]: — Pexum nmocrtyma:
https://e.lanbook.com/book/210359.

7.3. YueOHO-MeTOAM4YEeCKHE MOCOOUs
7.3.1. O6s3aTes1bHbIE YUeOHO-METOAMYECKHE MOCOOUsI

1. KoMnproTepHOE MOAEIMPOBAHNE U NMPOCKTHUPOBAHME ONTHYECKUX CUCTEM.. Mertonudeckue
yKazaHus 1o camocrtosTenbHoit padote / E. C. langapos - 2012. 13 c¢. [DaexTpoHHBIN pecypc]: —
Pexxum noctyna: https://edu.tusur.ru/publications/11008.

2. KomneiorepHoe MojelupoBaHUe U MNpoekTUpoBaHue. JlabopaTOpHBIH NPaKTUKYM:
MeTtoandeckue ykazanus K JabopatopubiM padoram / FO. P. Canukaes - 2012. 39 c. [DnekTpOoHHBIN
pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/11007.
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3. KoMmbroTepHOE MOJETUPOBAHUE U MPOCKTUPOBAHUE JICKTPOHHBIX MPUOOPOB U YCTPOMCTB.:
MeTtoanyeckue yka3anus K npaktuueckum padoram / FO. P. Camukaes - 2012. 15 c¢. [DaeKTpOHHBIN
pecypc]: — Pexxum noctyma: https://edu.tusur.ru/publications/11006.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS JIS JINIT
C OrpPaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0OB

Y4eOHO-MeTOINYEeCKUE MAaTEPUaJIbl 111 CAMOCTOSTENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEIOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OpPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B [1€4aTHOW (hopMe YBEIUUCHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 31IEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMHU ONOPHO-IBUTaTEIbHOT0 anmnapara:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B miedatHoi popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHbIE 0a3bl JAHHBIX
U HH()OPMAIMOHHBIE CTIPABOYHbIE CHCTEMbI

[Ipu u3yyeHUU OUCHUIIMHBI PEKOMEHIyeTcs o0palarhcss K COBPEMEHHBIM 0a3aM aHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecreyeHne TUCHUIIHHBI
8.1. MaTepuaibHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaTbHBIX KOHCYJbTALUA,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCs yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TTOCAI0YHBIX MECT IS y9eOHOU TPy, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUeOHO-HATIISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreuyeHue 1Jisl NPAKTHYECKUX 3aHATHI

VYyeOHas nabopaTopusi: yueOHas ayJuTOpHUs A MPOBEACHUS 3aHATHH MPAKTHUUYECKOTO THIIA,
ydeOHas ayAuToOpus IJs MPOBEACHUS 3aHATHH J1abOpaTOPHOTO THUIMA, TOMEIIEHUE s KypCOBOTO
MPOEKTUPOBAHUA (BBIMOJHEHUS KYpPCOBBIX paboT), MOMENIEHUE IJIsI MPOBEACHHUS T'PYNIOBBIX H
WHIUBUyaNbHBIX KOHCyNbTanuit; 634034, Tomckas obnacte, r. Tomck, Bepmmnanna ynuua, n. 74, 110
ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- JJaboparopusle cTeH bl (6 IIT.);

- M3amepuTenbHbIC TPUOOPHI;

- Jlocka MarHUTHO-MapKepHasi;

- Onrtuueckas ckambst OCK-4;

- [Tomenienue g XxpaHeHus: yueOHOro o00OpyI0BaHUS;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

8.3. MarepuajbHO-TeXHHYECKOE M IPOrPaMMHoOe odecriedeHue A5 1a00paTOpPHbIX padoT

KomnbrotepHast mabopaTtopusi: yaeOHast ay TMTOPHS JUI IPOBEACHUS 3aHATHI PAKTUIECKOTO THIIA,
ydeOHas ayIuTOpHs ISl MMPOBEACHUS 3aHATUN JlabopatopHoro Tumna; 634034, Tomckas oOnacTh, T.
Tomck, Bepmmnauna ynuua, 1. 47, 511 ayn.

Onucanue nMeroerocss 000pya0BaHus:

- KommyTtatop 3COM OFFICE CONNECT;

- Jlocka 3-X sjeMeHTHas;
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- Ikad - 2 mr.;

- Ikad mms ogexbr;

- Tym06a BbIKaTHAS - 2 IT.;

- Tym0a;

- KommiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Open SUSE 11;

- OpenOffice;

- Ubuntu 11;

8.4. MaTepua/ibHO-TeXHNYECKOE U MPOrpaMMHOe o0ecredyeHue 1Jisi CaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOU pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIIBIOTEPHBIE KIIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna npocnexkr, 1. 40, 233 ayn.;

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetiickas, 1. 146, 209 ayn.;

- 634034, Tomckas ob6nacth, T. Tomck, Bepmmauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacth, T. Tomck, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTU «MHTepHEeT» U 00eCnednuBalOT JOCTYI B IJIEKTPOHHYIO
nHpopMaMoHHO-00pa3oBarebHylo cpeny TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepl/laﬂbHO-TeXl{H‘leCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMHA 310POBbA U HHBAJINI0B

OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI M MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCTIOIB30BAHUEM CPEICTB 00YUEHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEIOaBaHUs
JUTsL 00YYaIOIIUXCSl C UHBAJMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUeM CiyXxa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIOMIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0y4YalOIIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOIr0 ammapara
HCIIOJIBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUE CpeAcTBa
npuema/nepeaadyn yueOHo nHGOpMaIMH B JOCTYIHBIX GopMax, MOOMIBHON CUCTEMBI OOYUYCHUSI IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMHU 110 OPTaHU3aAUMH U3YUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB [JIsl TEKYIIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist olleHKHU cTeneHu COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 3a AUCIUTIIINHOMN
KOMITETEHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalbl, MpeAcTaBiIeHHbIC B Ta0muIE 9.1.
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Tabmmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

HagBaiEii;;ieﬂiﬁ (rem) igﬁﬁggggfﬁ: ®opmbl KoHTposst |OueHouHble MaTepuaisl (OM)
1 Beeaenue. [lorpemnoctu IK-1 TectupoBanue [IpuMepHBIii TEpeUeHb
OKpYTJICHUSI. TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
2 MeTobl penieHus IIK-1 JlaGopaTopHas Tembl 1abopaTopHBIX paboT
HEJIMHEWHBIX anredpandeckux pabora
ypaBHEHUI IIpakTryeckoe TeMbl MpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
3 MeTo/ibl pelIeHNs] CUCTEM IIK-1 JlaGopatopHas Temsbl n1abopaTopHbIX padoT
JIMHEHHBIX YPaBHEHUN pabota
[IpakTnueckoe TeMbl MPaKTUYECKUX 3aJaHUI
3a1aHUe
TectupoBanue [IpumMepHbIi IEpedeHb
TECTOBLIX 3aJaHUN
OK3aMeH [Iepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
4 UnTepnonsuus u IK-1 JlabGopaTopHas Tewmbl 1ab0opaTopHBIX PabOT
anmpokcuManus QyHKIUH pabota
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHne
TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
5 Yucnennoe unterpuposanue |I1K-1 [IpakTrueckoe TeMbl MpakKTUYECKUX 3aJaHUI
u auddepeHnrpoBaHue 3aJlaHne
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Iepeuenb 7K3aMeHALIMOHHBIX
BOIIPOCOB
6 YUucnennsle Meroasl pemenus |I1K-1 [IpakTuueckoe TeMbl NpakTUYECKUX 3aJaHUI
3anaun Komwm aiis 3a/laHue
OOBIKHOBCHHBIX TectupoBanue [IpuMepHBIil epeyeHb
nuddepeHIraIbHBIX TECTOBBIX 3aIaHUI
YPaBHEHUH DK3aMeH I[NepeueHp SK3aMEHAIMOHHBIX

BOITPOCOB
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7 Yucnennsle meTosl pemenus |I1K-1 JlaboparopHas Temb! m1abopaTopHBIX padoT
IPaHUYHbIX 3a/1a4 pabora
[IpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
OK3aMeH [IepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
8 MeTo1bl ONTUMH3ALINHI IIK-1 TectupoBanue [IpuMepHbIii TEpeUeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB

[xana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCHUIUIMHE TpuBeJeHa B Tabnuue 9.2.
Tabnuna 9.2 — Illkama oneHkn cHopMUPOBAHHOCTH IUIAHUPYEMBIX PE3YJbTATOB OOyYEHHUS T10

JAUCLUIIIINHE
®dopmynupoBka TpeOOBaHU K CTETICHH C(HOPMHPOBAHHOCTH
Ornenka banner 3a OM MJIAHUPYEMBIX Pe3yJIbTaTOB 00ydeHUS
3HATh YMETh BJIQ/IETh
2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMATHHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WJIN
CYMMBI 0aIOB 3HAHUS YaCTUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHECHHE
yYMEHHE HABBIKOB
3 ot 60% 1o o0mye, HO He B 1I€JIOM YCIICIITHO, B IICJIOM
(YIOBJIETBOPUTEIIHHO) 69% ot CTPYKTYPUPOBAHHbBIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMATHYECKH | CHCTEMAaTHUECKOE
CYMMBI 0aJIIOB OCYIIECTBIIIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoporo) ot 70% no chopMUpOBaHHBIE, B 1I€JIOM B IICJIOM
89% ot HO CoZepKalue yCIIELLIHOE, HO YCIEUIHOE, HO
MaKCHUMaJIbHOM OTJIEbHbIE coJieprKalie coJieprKaliue
CyMMBbI 0auioB | mpoOaemMbl 3HaHUS OTJICIbHbBIE OTJIeIbHbIE
po0OeIbl yMeHue po0eIbI
MpUMEHEHHE
HABBIKOB
5 (oTIM4HO) >90% or chopmupoBaHHbBIE | CHOPMHUPOBAHHOE YCIELHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yYMEHHE CHUCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUSA MPUMEHECHHE
HABBIKOB

[IIkanma KOMIUIEKCHOM OLIEHKU C()OPMHPOBAHHOCTH KOMITCTCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mumma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETCHIIUHA

Ouenka dopMynrpoBKa TPeOOBAHUM K CTETICHH KOMIIETEHITUN
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHﬂX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. YtoObl peasin30BaTh YHCICHHBINH METO/I, HEOOXOIMUMO. ..
a) COCTaBUTH TIaH
0) COCTaBUTh CUCTEMY ypaBHEHUMN
B) COCTaBHUTh MPOTPAMMY MIJIH BOCIIOJIb30BAThCSI TOTOBOM
') COCTaBUTh AJITOPUTM
2. Bribepute hopmyiry, UCTIOIB3yeMyt0 B MeTo/ie HploTOHA A1t yTOYHEHHS] KOPHS HETMHEIHOTO
YpaBHCHUS:

a) X" =xF — 1F(x")
6) Xk+1 — Xk . (Fr(x() ))-1 . F(Xk)
B) Xk+1 — xk _ (F'Ex"' )2;11 . F(xk)

)Xk+1:Xk_ X —X F Xk
) F—F ) T &)

3. Bribepute hopmyity, HCIIOIB3YEMYIO B METOJIE CEKYIIUX JJI1 YTOUHEHHUS! KOPHS HEJIMHEHHOTO

YpaBHEHHUS:
a) Xk+1 — Xk . (Fr(xk ))1 . F(xk )
k k-1
6) X 1=y - — 2 X -F(x")

F(x")-F(x* ")
B) Xkﬂ — Xk . (F!(XO ))—1 . F(Xk)

r) x*! = x* — tF(x")

4, BBI6epI/ITe (I)OpMYJ'Iy, HCIIOJIB3YCMYIO B MCTOAC pcCllakKCalluu OJIsI YTOUHCHUSA KOPHIA
HEJIUHEHHOIO YPaBHCHUA:

a) X! = x* — tF(x")
Xk_X
F(x")=F(x"")

k—1
k+1 k
6) X  =x—

-F(x")
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B) Xk+1 — X}c _ (Fr(xﬂ ))-l . F(Xk)
r) Xk+1 — xk _ (F'(Xk ))1 . F(Xk )

5. Ana OGonee OBICTPOTO YHUCIEHHOTO pPEIIECHHUS CHCTEM JTUHEWHBIX ypaBHEHUUN C
TpEXAUAroHaIbHBIMU MAaTPUIIAMH IPUMEHSIETCH. ..
a) merox ['aycca
6) meton LU-pa3noxeHus
B) METO/J] MPOTOHKHU
) MeToJ 3eiens

6. Kakoii U3 mepedyuclieHHBIX METOJOB PEIICHHUS CUCTEM JIMHEHHBIX ypaBHEHUU sBIAETCS
UTEPALMOHHBIM?
a) metoa LU-paznoxenus
0) MeTO MPOTOHKH
B) MeTo 3enaens
r) meton ["aycca

7. UnTepnonsinust — 3TO...
a) BBIYHMCIICHUE ONPEAeIEHHOTO HHTETpaia Ha 3aJJaHHOM y4acTKe
0) BbIOOD Buaa GyHKUMHM O(X) U ompeneneHue e€ Kod(phUINEeHTOB, UCXOISI U3 KPUTEPUEB
HAWTYYIIero NpuOImKeHus B Toukax Xi K f(x)
B) npubmkeHHas 3ameHa ¢yHkiuu f(x) apyroii, 6onee rinaakon pyHKImen o(x)
') IOCTpOEHUE IJis NaHHOU PyHKUIHUU y=f(X) MHOTOuJeHa ((X) CTENEHU M, IPUHHUMAIOIIETO B
3aJJaHHBIX TOYKAX Xi T€ )K€ 3HAYeHUS yi , yTo U PyHKIus f(X)

8. Anmpokcumaius — 93T0...
a) mpubnmxeHHas 3ameHa pynkuuu f(x) npyroii, 6o1ee rimagkoi GyHKIHeH @(x)
0) BbIOOD Buaa GyHKUHMHM O(X) U ompeneneHue e€ Kod(phUINEeHTOB, UCXOISI U3 KPUTEPUEB
HAWTYYIIero NpuOIMmKeHus B Toukax Xi K f(x)
B) MocTpoeHue il JaHHO#M QyHkuu y=f(X) MHOTOWIeHa ((X) CTEMEHU M, MPUHUMAIOIETO B
3aJJaHHBIX TOYKAX X1 T€ K€ 3HAYeHUA yi , YTo U GyHKIus f(X)
T') BEIYHUCIICHUE ONPEISIEHHOTO HHTETpajia Ha 3aIaHHOM Y4acTKe

9. CrnaxxuBaHHe CETOUYHOUN (PYHKIIMHU ITO...
a) MOCTpOoeHue Ay AaHHOW ¢yHKuMH y=f(X) MHOrouUNeHa ((X) CTENEHU M, MPUHHUMAIOIIETO B
3aJJaHHBIX TOYKAX X1 T€ K€ 3HAYEeHUA yi , yTo U PyHKIHs f(X)
0) BbIUKCIICHHE OMPECIEHHOTO HHTErpaja Ha 3aIaHHOM Y4acTKe
B) BbIOOp BUJa GyHKIUH @(X) U omperaereHue €€ Kod(PpPUIIMEHTOB, UCXOS U3 KPUTEPUEB
HAWTYYIIero NpuOImKeHus B Toukax Xi K f(x)
r) npubimkeHHas 3ameHa ¢yHkuuu f(x) apyroi, 6onee rnaakoit pyHkuuen ¢(x)

10. bonee TOuHBIM MPHUOIMKEHUEM K 3HAYECHUIO IPOU3BOIHOMN SBISETCH. ..

a) NieBasi pa3HOCTHAs IPOU3BOIHAS
0) ueHTpanibHas pa3HOCTHAs POU3BOIHAS
B) IpaBasi pa3HOCTHAS IPOU3BOIHAS
r) 3HaueHue PYHKIMU B CpeIHEH TOUKe

9.1.2. IlepeyeHb 3K3aMeHALIMOHHBIX BOIIPOCOB

MeTtop! OTEEHNS KOPHEH NMPU pELICHUH HETUHENHBIX aareOpanyecKux ypaBHEHHUM
MeTo/pl pelieHus: HeIMHENHBIX areOpandyeckiux ypaBHeHUH. MeToa TUXOTOMUHU.
MeTtoapl penieHnsi HeTMHEWHBIX allreOpandecknux ypaBHEeHUH. MeTo 1 penakcaiuu.
MeTopl pelieHus: HeMMHENHBIX alredpandyeckux ypaBHeHui. Meroa Hertotona.
MeTopl pelieHus: HEMMHENHBIX alredpandeckux ypaBHeHUH. MeTos ceKyIux.
Pemenwne cuctem IMHEHHBIX anreOpandecknx ypaBHenuit. Meron ["aycca.

Pemenune cucrem nMHEHHBIX anredpanueckux ypaBHeHHd. Meton LU-pasznoxeHus.
Pemenue cuctem TMHEHHBIX anreOpandeckux ypaBHeHHd. Mertonsl Skobu u 3eniaens.
Wuatepnomnsiuys GyHKIHNA. ANTOPUTMBI TOCTPOCHHUS HHTEPIOISIIIMOHHBIX MHOTOWICHOB.
10. Anmpokcumanus GyHKITHH.

11. Yucnennoe unrerpupoanue. CpaBHEHUE METOIOB.

12. Pa3HOCTHas annpokcumarysi Ipou3BOIHBIX.

13. Meron Diinepa.

14. Metonasl Pynre-KyTra.

XN R DD =
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15. MeToapl penieHusi TpPaHUYHbIX 33a/1a4.
16. MeToapl OITUMHU3ALIUH.

9.1.3. Tembl 1a00paTOPHBIX padoOT

MeTobl perieHus! HeMMHEHHBIX anredpanyecKux ypaBHeHUN

MeTobl pereHus CUCTEM JTMHEHHBIX alreOpandyecKux ypaBHEHHH

WuTepnomnsiuus 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

MeTtoapl OTHENEeHNs KOPHEH TP PEIICHUN HEJTMHEHHBIX anreOpandecKux ypaBHEHHUI

. MeToapl penieHus HEJIUHEHHBIX alreOpandecKux ypaBHEHUM. MeTos penakcanuu. MeTon
Hprorona. Meton cekymmx.

3. Pemienue cucteM JTUHEHHBIX anrebpanmveckux ypaBHeHuil. Meton ['aycca. Metong LU-

paznoxxenus. Meron 3eiaens.

4. NUnaTtepnonsinusg GYHKIUN. AJTOPUTMBI MOCTPOCHUS HHTEPIOJSIUOHHBIX MHOTOYJICHOB.

Anmpokcumarnus GyHKIIHH.

YucnenHoe unterpupoBanue. CpaBHeHHe MeTo10B. PazHoCTHAs anmpokcuManusi IpOu3BOAHbBIX.

Meron Ditnepa. Metoasl Pynre-Kyrra.

MeTo/b1 pelieHus: TpaHUYHbIX 3a/1a4.

MeToabl OITUMHU3ALIUH.

N —

P

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpeanoaramplileii caMoCTOATENIbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenbHast paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MTUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoid, CIIUCKOM
y4eOHO-METOMYECKOT0 U MporpaMMHoOro obdecneuenus. CamocrostenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM ITAHOM.

B nporecce n3ydeHuns: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B Yy4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXkKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTAIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHbIE U CIELUAJIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCIEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

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

— €CJIM B TEKCTE BCTPEYAIOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMbBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAYEHUE JJIs IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBANTE IPOYUTAHHOE U 3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryaeHTsl 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 MaTepHuajJgaM Jisl JUIl ¢ OrPpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OorpaHWYEHHBIMH BO3MOJXKHOCTSIMH 370pOBBS U MHBAJIUJIOB MPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.4.

Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OINCHUBAHUSA Ui JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI U 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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