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KOMIIBIOTEPHOE MOJEJUPOBAHUE U ITPOEKTUPOBAHUS ITIPUBOPOB
KBAHTOBOU 3JIEKTPOHUKHU U ®OTOHUKU

YpoBens 00pazoBaHus: BbIclIee 00pa3oBaHue - DaKajgaBpuaT
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CemecTp: 6

Y4eOnsIii man Hadopa 2023 roxa

O0beM JUCHMIIMHBI U BUABI yUEOHOU AESITEIbHOCTU

Bunbl yueOHOM nesTeNbHOCTH 6 cemectp Bcero Ennnuner
JIeKIIMOHHbBIE 3aHATHSA 14 14 JacoB
[IpakTryeckue 3aHATUA 14 14 4acoB
B T.4. B (hOpMe NMPaKTHUECKOH MOrOTOBKH 14 14 4acoB
JlaGopaTopHbie 3aHITHS 16 16 4acoB
CamocrositenpHas padbora 64 64 4acoB
OO0mast TpyZ0eMKOCTh 108 108 4acoB
(BKJTIFOUAs MPOMEKYTOUHYIO aTTECTALUIO) 3 3 3.€.
DopMBbI MPOMEKYTOUYHOHN aTTECTALUS Cemectp
3aueT c OLEHKON 6

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

®UO: Cenuenko I1.B.

HomxHocTk: [IpopekTop o YP

Hata mognucanus: 22.02.2023

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 ITK-1.1. 3HaeT crangapTHble  |3HAKOM C PUHIUIIAMH paOOThI B pa3HbIX

CTPOMUTH NPOCTEHIINE  |IIPOrpaMMHEIE CPEICTBA OIEPalMOHHBIX CHCTEMAX, O(UCHBIX MAaKETax,
usnyeckue u a TaKKe B CIIELUaIU3HPOBAHHBIX
MaTeMaTHYecK1e IPOrPaMMHBIX HAKETax I/ PacuETOB U
MOJEJIU IPHOOPOB, CXEM, MOJIETUPOBAHMSI.

YCTPOHCTB U yCTaHOBOK |[TK-1.2. YMeeT CTpOHTh CtpouT pusznueckre u MaTeMaTHIECKHE
SJICKTPOHHUKH U buzndeckue u MOJIETIU CXEM U Y3JIOB

HaHO3JICKTPOHUKH MaTEMaTUIECKUE MOJIEITH

pas3aImiHOro MOJYJIEH, y3710B, OJIOKOB

(bynximonansHoro [TIK-1.3. Baneer HaBbikamu | BiiajieeT ciocOGHOCTBIO UCHIOIB30BATh
HAa3HAYCHUA, a TAKKE KOMITBIOTEPHOTO 0a30BbIE 3aKOHOMEPHOCTH M COOTHOLICHHUS,
HCHOJI30BATH MOJIETMPOBAHHUS ONMCHIBAIOIIKE (PYHKIMOHUPOBAHHME
CTaH/IapTHEIE

YCTPOUCTB M yCTAaHOBOK KBAHTOBOH U
ONTUYECKOH 3JEKTPOHUKH, a TaKXKe
MaTeMaTUYeCKui anmnapart (OTOHUKU U
MOIXOASAIINE YUCICHHbIE METObI IS
aHaJIn3a, OMMCAHUS U IPOSKTUPOBAHUS
npuOOPOB U YCTPOUCTB (POTOHUKHU C
[PUMEHEHUEM BBIYMCIUTEIbHON TEXHUKH.

IIPOrpaMMHBIE CPE/ICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

4. O0beM IMCUMIIMHBI B 3249€THBIX eJHHULIAX C YKA3aHHEM KOJIHYeCTBA AKA/leMH4YeCKHX 4aCOB,
BbIICJICHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcst ¢ nNpenoaaBarejieM
H Ha CAMOCTOSITEJILHYIO pa0doTy 00y4aromuxcst

OO01mmast TpyA0€MKOCTh JUCIUTUIMHBI COCTABISAET 3 3a4eTHRIX equHuIl, 108 akageMruuecKux 4acos.
Pacnipenenenue Tpya0eMKOCTH TUCHUILIMHEI 110 BUAAM Y4EOHOU JEATEILHOCTH MPEICTABICHO B
tabmute 4.1.

Ta6ymna 4.1 — Tpy10eMKOCTh JAUCITUIUIMHBI 110 BUAAM YU4COHOM JIeITeIbHOCTH
Beero  |CemecTpsl
4acoB | 6 cemecTp

Bunbl yueOHOI nesTenbHOCTH

KonTakTHas ayniuropHasi padoTa o0y4yaromuxcs ¢ npenojaaBarejieM, BCero 44 44
JIeKk1IMOHHBIE 3aHATUSA 14 14
IIpakTHueckue 3aHATHA 14 14
JlaGopaTopHbie 3aHITHS 16 16
CamocrosiTeibHas padoTa 00y4alOIIUXCsH, B T.4. KOHTAKTHasI 64 64
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
ITonroroBka K 3a4eTy ¢ OLICHKOM 26 26
[ToaroroBka K TECTUPOBAHUIO 10 10
BrinosiHeHHE TPAKTUYECKOTO 3aJaHUs 12 12
[ToaroroBka k mabopaTopHoOii paboTe, HANMCAHUE OTYETa 16 16
Oo0masi TpynoeMKoCTh (B 4acax) 108 108
Oo0mas TpyroemMKocTh (B 3.e.) 3 3

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

CTpyKTypa IMCUUIUIMHEI TIO pa3jaeiaM (TeMaMm) ¥ BHaaM y4eOHOU NesSTeNIbHOCTH IMPUBEICHA B
tabnuue 5.1.

Ta6ymma 5.1 — Pasyenn! (TeMbl) TUCHMILIMHBI M BUABI YICOHOH ACATCIBHOCTH

Jlek. CamMm. |Bcero yacos
[Ipak. | JIa6. dopmupyemblie
Haspanwust paznenoB (Tem) AUCHMILIUHEI | 3aH., pab., (6e3
3aH., 4 | pao. KOMIIETEHIIUHI
q q 9K3aMEHa)
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6 cemecTp

1 Beeaenue. [lorpemnoctu 1 - - 3 4 [1K-1
OKPYTJICHUS.
2 MeTtopl petieHus: HeTUHEHHbIX 3 4 4 12 23 [IK-1
anreOpanyecKux ypaBHEHUH
3 MeTo/ibl pelieHus: CUCTEM JIMHEHHBIX 2 2 4 12 20 [K-1
YpaBHEHUH
4 MHTepnoNsALus U alnpoKCUMAaIIHs 2 2 4 11 19 ITK-1
GyHKIHHA
5 YUucieHHOE UHTErPUPOBAHUE U 2 2 - 6 10 [K-1
TuddepeHIpoBaHne
6 UuciieHHbIE METO/Ibl PEIICHUS 3aa4n 2 2 - 7 11 [K-1
Komm 1151 00bIKHOBEHHBIX
Qg depeHIraIbHbIX ypaBHEHUN
7 UucneHHble METOIbI PEIIECHUS 1 2 4 10 17 [IK-1
TPaHUYHBIX 33124
8 MeToasl OITHMHU3ALUHA 1 - - 3 4 [IK-1

Wroro 3a cemectp| 14 14 16 64 108

Utoro| 14 14 16 64 108

5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) TUCHUILIMHEI (B T.4. IO JIEKIUSIM) PUBEICHO B Ta0iwHIe 5.2.
Ta6muma 5.2 — CoaeprkaHue pa3ieaoB (TeM) TUCHUTIINHBI (B T.U. IO JICKIHSIM)

HazBanus pasnenoB (Tem) ConeprxkaHue pas3ieson (Tem) Tpynoemkocts dopMupyemsbie
JUCLUIUIAHBI JUCLUIUIAHBI (B T.4. IO JIEKLIUSAM) (neKumOHHbIe KOMIIETCHIINH
3aHATHSA), U
6 cemecTp

1 Beenenue. [enb qucuuIInHel U €€ COAEepKaAHNUE. 1 IK-1
[Torpemnoctu [Ipeamer AMCUUIUIMHBL. Y CTPAHUMBIE U
OKpYIJICHUS. HEyCTpaHUMbIE IOTPELLIHOCTH.

TpeboBaHMs K BEIYUCIUTEIBHBIM

Metonam. OIEHKH MOTPeIIHOCTEN

okpyrienus. [Ipencrasnenne u

okpyrieHue uncen B OBM. MexaHu3mel

HAaKOIUICHHUs ITOIPEIIHOCTEN.

YMeEHbIIEHHE TOIPEIIHOCTEM.

Hroro 1

2 Meronpl penieHus Meroasl peleHns HENMMHENHBIX 3 IK-1
HEJIMHENHBIX ypaBHEHUN. MeToIbI OTAEICHUSA KOPHE.
anreOpanyecKux Meton nuxoromuu. Meron penakcanuu.
ypaBHEHUU Meroa Herotona. Meto cexymux.

Mertopn Sxo6u. Meton 3eiiaens.

I'u6puanbie MeToabl. OmuoOKH

OKpYTIJICHUS B UTEPALIMOHHBIX METO/IAX.

Hroro 3
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3 MeTojbl penieHus [IpsiMble METOMBI PELICHHS CUCTEM 2 [K-1
CHUCTEM JIMHEHHBIX JIMHENHBIX anreOpanyecKux ypaBHEHHH.
YpaBHEHUI O6pamenue marpunibl. Meton ["aycca.
Meron LU-paznoxenus. Meton
IIPOrOHKH.
Hroro 2
4 UnTepnonsuus u WNuTteprnionsiiust GyHKIIMIA. 2 [IK-1
anmpokcuManus ¢GpyHkiui | Kanonnueckuit MHOTOUwIeH. MHOTOUJICH
Jlarpanxa. Muorounen HprotoHa.
[TpubnmxeHne palMoHAIbHBIMU U
TPUTOHOMETPUUYECKUMU QYHKITUSIMHU.
CX0IuMOCTb HHTEPIOISILIMOHHOTO
npouecca. Marepnonsanus crijaaiHaMu.
Anmpokcumanus QyHKIUH.
HWrtoro 2
5 YucneHHoe Pa3zHocTHas annpoxkcumanms 2 TIK-1
WHTErPUPOBAHUE U MIPOU3BOJHBIX. YHCIIEHHOE
muddepeHIpoBaHe unTerpupoBanue. dopmyna
MPSAIMOYTOJIbHUKOB. POpMyIia Tpaneuui.
®opmyna CuMIicoHa.
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 1 TIK-1
peLIeHHs TPAaHUYHBIX cTpenbObl. Pa3HOCTHBIN METO/I.
3aa4 Hroro 1
8 Meroap! ontumuzanuu | [locTraHoBKa 33724 ONITUMH3AIUH. 1 IK-1
MeTto1p1 6€3yCIIOBHOM ONTUMH3ALIH.
MerTo/1ibl yCIIOBHOM ONTUMHU3ALMH.
Hroro 1
Hroro 3a cemectp 14
Hroro 14
5.3. lIpakTuyeckue 3aHATUSA (CEMUHAPDI)
HaunmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabauma 5.3. — HauMeHoBaHue NpaKTUUYECKUX 3aHATUN (CEMHHAPOB)
Hazpanus pa3nenos (tem) HanmeHnoBaHue npakTU4eCKux Tpynoemkocts, | @opMupyemble
JUCLUIUIAHBI 3aHATUN (CEMHHAPOB) q KOMIIETEHIINH
6 cemecTp
2 Meronpl penieHus Merozsl OTAEIEHN KOPHEN IIPU 2 IIK-1
HEJTMHEWHBIX aNreOpandecKux |perieHrH HeTHHEHHBIX
ypaBHEHUU anredpandeckux ypaBHEHUH
Meronp! perieHs HEIMMHEUHBIX 2 IK-1
anreOpanyecKnx ypaBHEHUH.
Merton penakcauuu. Meton
Herorona. Meton cexyuux.
HTtoro 4
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3 Metonpl pemienus cucteM | Pemenue cucteM TMHEMHBIX 2 [K-1
JIMHEUHBIX YPABHEHUHN anredpandeckux ypaBHEHUH.
Merton I'aycca. Meron LU-
pasnoxenusi. Meton 3eitaens.
Hroro 2
4 Nutepnonsauus u WnTepnonsuus GyHKIMH. 2 IK-1
anmnpokcuManus GyHKUUH ANTOPUTMBI IOCTPOEHUS
MHTEPIOJIALIMOHHBIX MHOTOWIECHOB.
Annpokcumanus GyHKIUH.
HUroro 2
5 YucneHHOe UHTErpUpOBaHUE | YUCIIEHHOE MHTErPUPOBAHUE. 2 IK-1
u auddepeHnupoBaHme CpaBHenue MeTo10B. PasHoctHas
anmnpoKCUMalus MPOU3BOIHBIX.
HUroro 2
6 YncneHHble METObI Merton Diinepa. Meroas! Pynre- 2 [K-1
pewmenus 3anaun Komm nig - |Kyrra.
OOBIKHOBEHHBIX
TQepeHIaTbHbIX Uroro 2
YpaBHEHUI
7 YucieHHbBIE METOIbI Mertob! penieHus rpaHuYHbIX 2 TIK-1
peleH!s IPaHUYHBIX 3a/1a4 3ajad.
HUroro 2
Uroro 3a cemectp 14
Hroro 14
5.4. JlaGopaTopHbIe 3aHATHSA
HaumeHnoBanue nabopaTopHbIX paboT npuBeieHO B Tabnuue 5.4.
Tab6muna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HasBanus paznenos (Tem) HaumenoBanue 1a00paTopHbIX T dopmupyembie
IUCIUAILINHBL pabot PYOCMKOCTD, KOMIIETEHIINU
6 cemecTp
2 Mertopbl penieHus Meroas! peleHns HEIMMHENHBIX 4 ITK-1
HEJIMHEHHBIX are0pandecKux |anreOpandecKux
ypaBHEHUNU YpaBHEHUU
Hroro 4
3 Metoapl pemieHus cucteM | MeToibl peleHns CUCTEM 4 ITK-1
JIMHEUHBIX YPaBHEHUN JMHENWHBIX ajaredpandeckux
YpaBHEHUHU
HWroro 4
4 Natepnonanus u HNuTepnondnus u annpoKCuMarus 4 ITK-1
anmnpokcuManus GyHKIUN (GyHKUMH, cCpaBHEHHE METOJI0B U
ux peanuzanus Ha OBM.
Uroro 4
7 UucieHHbIE METOBI Mertoas! peleHns TpaHuYHbIX 4 [K-1
pelleHns TPaHUYHbIX 3a/1a4  |3a7a4 ¥ UX 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.

Tabnuma 5.6. — Bunabl caMmocTosTenbHON paboThl, TPYI0EMKOCTh U (DOPMHUPYEMbIE KOMIICTCHIIUN
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Haspanus paznenoB  |Bumsl camocrositenbHol | TpynoemkocTs, | @opmupyemsbie
(TeM) TUCHUTUTAHBI paboThI q KOMIIETEHIINHU Dopmbl KOHTPOIA
6 cemecTp
1 BBenenwue. ITonroroBka K 3a4eTy ¢ 2 TIK-1 3a4éT ¢ OLEeHKOMI
[TorpemHocTn OLIEHKO
OKPYTJICHMI. IloaroroBka k 1 TIK-1 TectupoBanue
TECTUPOBAHUIO
Uroro 3
2 Metopl pemeHus [ToaroroBka k 3auety ¢ [IK-1 3auéT Cc OLEeHKOI
HEJIMHEMHBIX OLIEHKO
anreOpanyeCcKux IloaroroBka k 2 TIK-1 TectupoBanue
ypaBHEHUI TECTUPOBAHUIO
Brimonnenue 2 [IK-1 [IpakTrueckoe
MPaKTUYECKOTO 3a/IaHUS 3a/1aHKe
[Toaroroska 4 ITK-1 JlabopaTopHas
nabopaTopHO# padoTe, paborta
HaIMCaHUE OTYETa
Hroro 12
3 Metoasl penieHus ITonroroBka k 3a4eTy ¢ 4 [IK-1 3auéT ¢ OLEHKOU
CHUCTEM JIMHEUHBIX OILICHKOH
YpaBHEHHH [Toaroroska k 2 [IK-1 TectupoBanue
TECTUPOBAHUIO
Brimosnnenue 2 IIK-1 [IpakTHueckoe
MPAKTHYECKOTO 3aJaHus 3a/1aHue
IToxroroska k 4 [IK-1 JlaboparopHas
nabopaTopHoii pabdote, pabota
HaIMCaHUe OTYeTa
Hroro 12
4 Nutepnonanus u [ToaroroBka k 3auety ¢ 4 T1K-1 3a4éT C OLIEHKOH
anmnpoKCcUManus OLICHKOU
GyHKumit IloaroroBka x 1 TIK-1 TectupoBanue
TECTUPOBAHUIO
Brimmonnenue 2 [IK-1 [IpakTrueckoe
MPaKTUYECKOTO 3aTaHUS 3a/1aHKe
ITonroroBka k 4 IIK-1 JlaGopaTopHas
nabopaTopHO# padoTe, paborta
HaIMCaHUe OTYeTa
Hroro 11
7




5 Uucnennoe [ToaroroBka K 3auety ¢ 3 [TK-1 3auéT ¢ OlEHKOU
WHTEIPUPOBAHUE U OLICHKOM
i bepeHpoBaHue IToaroroBka k 1 I1K-1 TectupoBanue
TECTUPOBAHUIO
Brimonnenue 2 IIK-1 [IpakTrueckoe
MPaKTUYECKOTO 3a1aHUS 3a/1aHKe
Hroro 6
6 Uucnennslie MeTonbl  |IToAroToBKa K 3a4eTy C 4 I1K-1 3a4éT C OIlEHKOHU
pemenus 3anaun Komm |oneHkon
111 OOBIKHOBEHHBIX IloaroroBka k 1 TIK-1 TectupoBanue
nudepeHIranbHbIX TECTUPOBAHUIO
YpaBHEHHH Brinosnnenue 2 T1K-1 I[TpakTHuecKOE
IPAKTUYECKOT0 3aJaHUs 3a/laHue
Hroro 7
7 Uucnennsie Meroasl  |Iloaroroska k 3auery ¢ 3 [IK-1 3auéT C OLEHKON
peleHus: TpaHUYHBIX OLICHKOM
3ana4 IloaroroBka x 1 TIK-1 TectupoBanue
TECTUPOBAHUIO
Brinonnenue 2 ITK-1 [IpakTuueckoe
MPAKTHUYECKOT0 3aJaHus 3aJjaHue
IToaroroska k 4 IIK-1 JlaGopatopHas
nabopaTopHoii pabote, pabota
HaIlMCaHUE OTYETa
Hroro 10
8 MeToanl IToaroroBka K 3adery ¢ 2 I1K-1 3a4éT C OIIEHKOHU
ONTHUMHU3AIAN OILICHKOH
ITogroroska k 1 IIK-1 TectupoBanue
TECTUPOBAHUIO
Hroro 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 yueOHOIl nesTenbHOCTH
OpMHUpYEMBIE
PMHPY Jlek. JIa0. Cam. @DopMbI KOHTPOJIS
KOMIIETEHIIUU IIpax. 3aH.
3aH. pao. pao.
ITK-1 + + + + 3auér ¢ oneHkou, JlaboparopHas
paborta, [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, 209 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 [K-1 3auér ¢ onenkort | [lepeuens BompocoB 1ist
OKpYTJICHUSI. 3a4eTa ¢ OI[EHKOM
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
2 MeTtojsl perieHus [IK-1 3auér ¢ onenkoit | [lepeuenn BOompocoB Jist
HEJIMHEWHBIX areOpandecKux 3a4eTa ¢ OI[CHKOM
ypaBHEHUH Jlaboparopnas Tembl 1abopaTopHBIX paboT
pabora
IIpakTrueckoe TeMblI MPaKTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
3 MeToabl peuieHust CUCTEM TIK-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 TIK-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 unterpupoBanue |I1K-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 Metoas! pemenus |[1K-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 Yucnennsie MeTonbl pemienus |I1K-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 IIK-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 PeNPOAYKTUBHOM ypoBHE. OOyJaronnxcs 3HaeT
(YIOBJIETBOPUTENHEHO) |M3YUYEHHBIN 2JIEMEHT COAEPKAHUS PENPOTYKTUBHO: ITPOU3BOIHHO
BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO UJTU B JIEMOHCTPUPYEMBIX
JIEUCTBUSAX.
4 (xopotio) 3HaTh, YMETh, BJIaJICTh HA AHAJTUTHYECKOM 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' =x"—1F(x")

(F'(x"))" - F(x')
(F'(X ))1 F(x*)

6) Xk+1 — Xk _
B) X = x*
F) xk+1_ k

F(xN—F(x*Y

()

3. BriGepute popmyiy, UCMONB3yEMYIO B METOE CEKYILIUX ISl yTOUYHEHUSI KOPHSI HEJIMHEHHOTO

YpaBHEHUS:

a) x"1 = x*
6) Xk +1 — xk
B) Xk+1 — Xk

(F'(X ))1 F(x")

_F(xk)—F(xk_l)

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

XX E ()
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+]
r) x*! = x* — tF(x")
4. Beibepure (HOpMyiy, HCIOJIB3YEMYIO B METOJE peaKCalUud s yTOYHEHHS KOPHS
HEJIMHEHHOT O YPaBHCHUA:

a) X1 = x* — tF(x*)
k+1 k Xk—Xk_1 ( k)
6) X' =x — —F(x
F(x")-F(x"")

B) Xk+1 — Xk . (F'(XO ))1 . F(Xk)
r) Xk+1 — xk . (Fr(xk ))1 . F(xk )

5. dns ©onee OBICTPOTO YHCIEHHOTO pPELICHUS CHUCTEM JIMHEWHBIX YpPaBHEHHU C
TpEXAMAaroHALHBIMU MAaTPHIIAMHU TIPUMEHSETCS. ..
a) meton ["aycca
6) meron LU-pa3znoxenus
B) METOJ MPOTOHKHU
') MeTo/ 3euens

6. Kakoil U3 mepeynclieHHbIX METOJI0OB PEIICHUS CHUCTEM JUHEHHBIX YpaBHEHUU SIBISAETCS
UTEPALOHHBIM?
a) meroa LU-pasnoxenus
0) MeTo/1 IPOTOHKHU
B) MeTO]1 3eens
r) metoj ["aycca

7. WnTepnonsauus — 310...
a) BBIYMCIICHUE OIPEAEIEHHOIO HHTErpala Ha 3aJJaHHOM y4acTKe
0) BeIOOp Buna QpyHKIMH @O(X) U ompeneseHne € KodPpPUuueHTOB, UCXOAS U3 KPUTEPUEB
HAWTy4IIero NpuOIKeHUs B TOUkax xi K f(x)
B) npuOmKeHHas 3aMeHa Gynkiun f(x) npyroii, 6onee rmaakoi GyHKIue @(x)
r) mocTpoeHue st JaHHoi pyHkunn y=f(x) MHOrowieHa @(X) cTerneHu m, MPUHAUMAIOIIETO B
3aJJaHHBIX TOYKaX Xi Te K€ 3HaYeHHA yi , uTo U pyHKuus f(x)

8. Amnmpokcumanus — 3T0...
a) mpuOimxeHHas 3amena GyHkuu f(x) apyroii, 6osee rinagkoit GyHKIHEH O(X)
0) BeIOOp Buna QpyHKIMH @O(X) U ompeneseHne €€ KodPpPUIHeHTOB, UCXOAS U3 KPUTEPUEB
HAWTy4IIero NpuOIMKeHUs B TOUKax xi K f(x)
B) MMOCTPOEHHE sl TaHHOW (yHKIMHN y=f(X) MHOrOUJIeHa ¢(X) CTETIeHH m, MPUHUMAIOIIETO B
3aJJaHHBIX TOYKaX Xi Te K€ 3HaYeHHA yi , uTo U pyHKuus f(x)
I') BBIYUCIICHHUE OTIPEIeIEHHOTO MHTETpaia Ha 3alaHHOM y4acTKe

9. CrnaxuBaHue CETOYHOUN (PYHKIIMH ITO...
a) IOCTpOCHHE s JaHHOW QyHKIHH y=f(X) MHOrouwiIeHa ¢(X) CTeeHn m, MIPUHUMAIOIIETO B
3aJJaHHBIX TOYKaX Xi Te K€ 3HaYeHHA yi , uTo U pyHKuus f(x)
0) BBIYHCIICHHE OTIPEICIEHHOTO HHTETpaia Ha 3aJaHHOM Y4acTKe
B) BBIOOD Buaa QpyHKUIMH @(X) U ompeneseHne €€ KodP(HUIHEHTOB, HCXOs U3 KPUTEPHEB
HAWTy4IIero NpuOIMKeHUs B TOUKax xi K f(x)
r) npubaKkeHHas 3ameHa ¢pyHnkuuu f(x) apyroi, Oomnee riaakon GyHKIHEH Q(X)

10. Bonee TOUHBIM IPUOTMKEHUEM K 3HAYCHHIO ITPOU3BOIHOM SBIISETCA. .

a) JieBasi pa3HOCTHAs IPOU3BOIHAS
0) HeHTpaIbHast pa3HOCTHAS TPOU3BOIHAS
B) MpaBasi pa3HOCTHAsI IPOU3BOIHAS
r) 3HaUeHUe (PYHKIIUH B CPETHEH TOUKE

9.1.2. IlepevyeHb BONPOCOB IJISl 324€Ta C OLEHKOM

Mertobl pelieHus: HeTMHEHHBIX YpaBHEHUU. METO bl OT/ACICHUSI KOPHEH.
MeToa TUXOTOMUH.

Meton penakcarui.

Meton HeroToHa.

Merton cekymmx.

Merox SIkoou. Meron 3erinens.

SNnhE PN~
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. I'uGpunHbie METOIBI.

. [IpssMbIe METONBI pelIeHUs] CHCTEM JUHEWHBIX anreOpanueckux ypaBHeHuil. OOparieHue
MaTpPHULIBIL.
9. Merop 'aycca niig pemeHus: CUCTEM JIMHEHHBIX YPaBHEHUM.

10. Metoa LU-pa3znoxeHus.

[e BN

9.1.3. Tembl 1a00paTOPHBIX padoOT

MeTobl pereHust HeMMHEHHBIX anredpanyecKux ypaBHeHUN

MeTobl pereHus CUCTEM JTMHEHHBIX alreOpandyecKux ypaBHEHHH

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

S

9.1.4. TeMbl NpaKTHYECKHUX 3aJaHUH

Mertoapl OTAENEeHNs KOPHEH TP PEIICHNN HEJTMHEHHBIX anreOpandecKux ypaBHEHHUI

. MeTtoapl penieHus HEIUHEHHBIX alnreOpandecKux ypaBHEHUM. MeTos penakcanuu. MeTon
Hprorona. Meton cekymmx.

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

paznoxxenus. Meron 3eitaens.

4. NUnatepnonsanus GYHKIUN. AJTOPUTMBI MOCTPOCHUS HHTEPIOJSIUOHHBIX MHOTOYJICHOB.

Anmpokcumarus GyHKIIHHA.

YucnenHoe unterpupoBanue. CpaBHeHHe MeTo10B. PazHoCTHAs anmpokcuManusi IpoOu3BOAHbBIX.

Meron Ditnepa. Metoasl Pynre-Kyrra.

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

MeToabI OITUMHU3ALIUH.

N —

P

9.2. MeToan4yeckne peKOMeH AU

VY4eOHubIil MaTepuan uznaraercs B (Gopme, mpenanoaramplileii caMoCTOATeNbHOE MBIILICHHE
CTYZCHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosdTenpHas paboTa CTyA€HTOB UTPAET PEIIAIOIIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ paboueil MporpaMMoOid, CITIUCKOM
y4eOHO-METOMUECKOT0 U NMporpaMMHoOro obdecnedyenus. CamocrosTenbHas paboTa CTyAeHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHuns: IUCUUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuaia He0OXOANMMO PETYIISIPHO
oOpamarbcsi K PeKOMEHAYEMOH JIuTeparype U MCTOUYHMKAM, YKa3aHHBIM B Y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa o0pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHOM CHUCTEMBI, @ TaKXKe 0OIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAIU3UPOBAHHBIE MaTepHajbl, MOCBSIIEHHBIE PA3JIUYHBIM aCHEKTaM
y4eOHOM JUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BblIIENssl OCHOBHBIE UJEH; HA OCHOBAHUHU
N3yUYEHHOI'0 COCTaBUTH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

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

— OCMBIC/IMBAlTE IPOYUTAHHOE U NU3YUEHHOE, OTBEYANTE HA MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIbTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHHUKALUH.

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

9.3. Tpeﬁonaﬂnﬂ K OCHOYHBIM MaTepuajJdamM Jisl JUll ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

,Z[J'I?I JUl € OrpaHUYC€HHBIMHU BO3MOXHOCTAMH 3I0POBbA W HHBAJIHUAOB HNPEAYCMOTPCHBI

CornacoBaHa Ha noptane Ne 77039 16



JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTepHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabiuie 9.4.
Tabnuna 9.4 — JlomoJHUTENbHBIE MaTEpHaNbl OICHUBAHUSA IS JIMI C OTPaHUYCHHBIMU
BO3MOJKHOCTSIMH 3JIOPOBBSI M1 MHBAJIHUIOB

Kareropuu o0yvaromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, THCbMEHHBIC
CaMOCTOSITENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmymiecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIeHUSAMU 3pEHUS

CobecenoBanue 1o BOIIPOCaM K
3a4eTy, Onpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO allapara

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

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHu4YeHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUSIM

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

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMU, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKHU

9.4. MeToauueckue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuajdamM AJdA JUIl ¢ OrpAaHUYCHHBIMHA

BO3MOKHOCTSAAMH 310POBbA U HHBAJIN/I0B

I[J'IH JMg € OTpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbA U MHBAJIUAOB IMPEAYCMATPUBACTCA
AOCTYIIHAsA (bopMa MpeaOoCTaBJIICHUA 3aJaHUM OLIEHOYHBIX CpeacTB, a KUMCHHO!

— B mieyaTHoi (opme;

— B MieyaTHOM (hopme ¢ yBeIMYEHHBIM HIPUPTOM;

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— METOJIOM YTEHHS aCCUCTEHTOM 3aJaHUs BCIIYX;

— IpeoCTaBICHHE 3a/1aHUs C UCTIOIb30BaHUEM CYPIOTIEPEBOA.

Jlutiam ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSMH 3I0POBbSI M1 MHBAIHAAM yBEIUYHUBAETCS BpeMs Ha
MOJTOTOBKY OTBETOB Ha KOHTPOJbHBIE BOMPOCHL. [ Takux oOyyarouiuxcs mpeaycMaTpuBaeTCs
noctynHasi popma npeaocTaBiIeHHsI OTBETOB Ha 3a/IaHUsl, @ UMEHHO:

— INMCBbMCHHO Ha 6yMare;

— Ha0Op OTBETOB Ha KOMIIBIOTEPE;

— Ha0Op OTBETOB C UCHOIB30BAHUEM YCIYT ACCUCTEHTA;

— IPEJCTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oleHMBaHUS PE3YyJIHTATOB OOYYEHHS IHI[ C OFPAHMYEHHBIMH BO3MOYKHOCTSIMH
310POBbS U WHBAIHAOB MO AUCHUILIMHE MPEAycMaTPUBAET MpeaocTaBleHne nHpopmauu B popmax,
aJIaNITUPOBAHHBIX K OTPAHUYEHHUSAM UX 3/I0POBbS U BOCTIPUATHS HHPOPMAIIUU:

Jst M1 ¢ HAPYIIEeHUsIMU 3PeHHUs:

— B hopMe 2IIEKTPOHHOTO TOKYMEHTA;

— B MieyaTHOU popme yBeTrMueHHBIM HIpUdTOM.

Jst M1 ¢ HAPYIIEHUsIMU cJIyXa:

— B hopMe 2NIEKTPOHHOTO TOKYMEHTA;

— B IIeYaTHOM (opme.

I[J'IH JIMI ¢ HAPDYIICHUAMH OMMOPHO-ABUIaTCJIbHOI'0 anmapara:

—B cbopMe OJICKTPOHHOI'O JOKYMCHTA,

— B IIeyaTHOU (opme.

HpI/I H606XOI[I/IMOCTI/I JIA JIUL € OT'PAaHMYCHHBIMHU BO3MOXHOCTAMHU 3O0POBbA U MHBAJIHUIO0B
nponeaypa OuCHUBAHUS PE3YJIbTATOB O6y‘leHI/I${ MOJKCT IIPOBOAUTLCA B HECKOJIBKO 3TAIlOB.
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