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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. M3ydyeHne OCHOBHBIX NOHATUI U METOJ0B MAaTEMAaTHUKH, UCIIOJIb3YEMBIX IIPU PEIICHUU 3a]a4 B
WH)KEHEPHOU 1EeATEIIbHOCTH.

2. ®opMupoOBaHUE CIIOCOOHOCTH CTPOUTH MPOCTEHIINE MAaTEMaTHYECKUEe MOJEIN B 00JacTh
3JIEKTPOHUKU U HAHODJIEKTPOHHUKHM HA OCHOBE 3HAHUW OCHOBHBIX IIOJIO0XXEHUMN, 3aKOHOB U METOJ0B
MaTeMAaTUKH C IIPHUBJICYEHUEM COOTBETCTBYIOIIETO (PU3NKO-MATEMATHIECKOTO arapara.

1.2. 3agauy AUCHUILIUHBI

1. Pa3BuTHe alrOPUTMHUECKOTO U JIOTUYECKOTO MBIIIEHUS CTYICHTOB.

2. BpIpaboTka y CTYyJIEHTOB yMEHUS paboTaTh C MaTEMaTUUYECKON JTUTEPATYPOH.

3. OBnaneHue METOJaMU MaTeMAaTHKH, IPUMEHSEMbIMUA B MOJICIIUPOBAHUU MIPU PELIECHUHU 3a/1a4
WHXEHEPHOU e TEIbHOCTH.

4. Pa3Butue cnocoOHOCTH K MOJIEIMPOBAHUIO MPOLECCOB C NPUMEHEHUEM CTaHIapTHBIX
MIPOrPaMMHBIX CPEJICTB.

2. MecTo aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuuniunasl (Moayn).

Nunexc qucuumnunsl: b1.B.15.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTAaTOB Oﬁy‘lel-[]/lﬂ no JMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHO# 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS

NHpaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUeHUs 110
Kommerenmus
KOMITETCHIINU JHCIUATIIINHE
YHuBepcajibHbIe KOMIIETEHIIUN
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnocoben OIIK-1.1 .3naer 3HaeT OCHOBHBIE MTOHATHS, 00BEKTHI H
HCIO0Ib30BaTh ¢byH1aMeHTaIbHbIE 3aKOHBI METOIbI MATEMAaTUKHU

IIOJIOKCHU, 3aKOHBI U CCTCCTBCHHbBIX HAYK U
METOABbI CCTCCTBCHHBIX MaTEMAaTUKH

HayK 1 MaTeMaTuku i | OI1K-1.2 .Ymeer YMeeT IPUMEHATh METO/IbI PELICHUS
pemeHus 3anaq aHAJM3UPOBATH MPOOJIEMBI, MaTeMaTHYeCKUX 3a]1a4 B IPOeCCHOHATIBHOM
HHKCHEPHOU MIPOLIECCHI U SIBJICHUS B obnactu

ACATCIILHOCTH o0nactu GpHU3MKH,

UCTIOJIb30BaTh HA MIPAKTUKE
0a30BbIe 3HAHUS U METOMBI
($U3MUECKUX UCCIEI0BaHUI, a
TaKXKe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 33/1a4 B
npodeccuoHaNBLHOM 001acTH

OIIK-1.3 .Bnaneer Biageer MaTeMaTnueckum anmnapaTroMm,
MPAKTUYECKUMU HAaBbIKAMU  |HMCIIOJIb3YEMbIM JIJISl PELICHUS] MHKEHEPHBIX
pelIeHNs HHXEHEPHBIX 3a7a4 |3a1ad

IIpodeccuonanbHbIe KOMIIETEHIUH
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[TKP-5. Cnocoben [TIKP-5.1 .Ymeer cTtpouth YMeeT cTpouTh MaTeMaTHUYECKHE MOJIETU

CTPOUTH MPOCTEUILINE busnueckue u AJIEKTPOHUKU U HAHODJIEKTPOHUKH
busznueckue u MaTeMaTUYECKUEe MOJIEIN Pa3IMYHOTO (PYHKIIMOHATHHOTO HAa3HAYCHUS
MaTeMaTU4YECKUe MOJTyJIeH, y3JI0B, OJIOKOB.

MOJIeJIA IPUOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
AIIEKTPOHUKHU U

HAHORJIEKTPOHUKHU

Pa3JIMYHOrO ITKP-5.2 .Bnaneer HaBpikamu |BraneeT nepBUYHBIMH HaBBIKAMU
(YHKITMOHATILHOTO KOMITBFOTEPHOTO KOMITHIOTEPHOTO MOJICTTUPOBAHUS C
Ha3HA4YEeHUs], a TAKKeE MOJCITUPOBAHUS. HCIIOJIb30BAHUEM CTAH/IAPTHBIX MTAKETOB
HCIIOJIb30BaTh MPUKJIATHBIX MAaTEMAaTUYECKUX MTPOTrpaMMm
CTaHJapTHbHIC

IIPOrpaMMHBIE CPE/ICTBA
UX KOMITBIOTEPHOTO
MOJIETTUPOBAHUS

4. O0beM TUCHUILIMHBI B 324€THBIX ¢IMHUIAX C YKA3aHUEM KOJIUYeCTBA aKaleMUYEeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0O Pa00Ty 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEJIbHYIO PadoTy 00y4aromuxcs

OO6mas TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 3 3aUeTHBIX enuHull, 108 akagmeMuuecknx 4acos.
Pacnpenenenue Tpya0eMKOCTH TUCIUIUIMHEI 10 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B
Tabimre 4.1.
Tabmmia 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUAAM YU4eOHOU TeSITeIbHOCTH
Beero  |CemecTpbl

4acoB 1 cemectp

Bunbl yueOHOI esTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBaresieM, BCero 36 36
JIeKunOHHBIE 3aHATHS 18 18
[IpakTrueckue 3aHATUA 18 18
CamocrosiTeibHas padoTa 00y4aOIIUXCsH, B T.4. KOHTAKTHasI 36 36
BHEayIUTOPHas padoTa 00y4yarommxcs ¢ NpenoaasarejieM, BCero
[ToaroroBka Kk TECTUPOBAHUIO 16 16
Harmmcanue pedepara 4 4
BrinosiHeHHE TPaKTUUECKOTO 3aJaHUs 16 16
IlonroToBKa U cAava YK3aMeHA 36 36
Oo0mast Tpy10eMKOCTh (B Yacax) 108 108
Oo0mas TpyroemMkocTsb (B 3.e.) 3 3

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

CTpyKTypa IMCUUILUIMHBI TIO pa3jaeiaM (TeMaMm) U BHaaM y4eOHOU NesTeNbHOCTH IMPUBEICHA B
tabnuue 5.1.
Tabmuma 5.1 — Pa3genst (TeMbl) AUCIUILINHBL U BUJIBI YYCOHOH IeATEIRHOCTH

Haspanwust pa3nenos (Tem) Jlek. | Ilpak. | Cam. Beero uacos dopmupyemble
JMCLIUILIMHBI 3aH., 9| 3aH.,4 | pab.,d (6es KOMIIETCHIIUH
9K3aMEHa)
1 cemecTp
1 3amauu, crosiue nepen 2 - 6 8 OIIK-1, ITIKP-5
HCClea0BaTeneM
2 OyHKUMU U rpaduKu 6 8 10 24 OIIK-1, ITIKP-5
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3 IIpunosxenusi BEKTOPHOM anreOpsl |2 2 4 8 OIIK-1, ITKP-5
4 T1puno>xeHus KOMITJIEKCHBIX 4 4 8 16 OIIK-1, ITKP-5
YHCell.
5 IlpunosxeHus Npou3BOIHON 4 4 8 16 OIIK-1, IIKP-5
Htoro 3a cemectp |18 18 36 72
Utoro |18 18 36 72

5.2. Conep:xanue pa3aesioB (TeM) AMCHUNINHBI

Coneprkanue pa3iesioB (TeM) IUCHUILIMHEI (B T.4. TIO JIEKIHUSIM) MPUBEICHO B Ta0wHIe 5.2.
Ta6mmma 5.2 — CoaeprkaHue pa3eaoB (TeM) TUCIUTUINHBI (B T.U. 11O JCKIIHSIM)

Hassanus pasnenos
(TeM) TUCHIUTUTAHBI

Coneprkanue pa3ienoB (TeM) TUCHIUILIAHEI (B
T.4. TI0 JICKITHSIM )

TpynoemMkocTb
(JIeKIMOHHBIE
3aHATHSA), U

dopmupyemble
KOMIIETEHIIUU

1 cemecTp

1 3agaun, crosmiye
nepen
HCCeA0BaTelIeM

3adeM Hy»KHa MaTeMaTHKa. 3aJja4u, CTOSIINE
nepen uccienoBatenemM. Hekotopeie
0COOEHHOCTH perieHus (pU3nyecKnx 3aaad.
Dmrupudeckas popmyna. 3agaun
UHTEPIOJSIIUY U dKcTpanossinuu. Cpena
Mathcad nuist BU3yanu3anuu pe3yibTaToB
MaTeMaTH4eCKOro MOACTHPOBAHHMS.

OITK-1, TIKP-5

Htoro

2 OyHKIMYU U
rpaduku

[TonsTHE PyHKIIMOHAIBHOM 3aBUCUMOCTH B
maTteMaTuke 1 puzuke. KoopauHatsl.
PaccTosiHus U yriibl, BeIpa)kKeHHbIE B
KoopauHatax. ['paduueckoe nzobpaxenue
GyHKUMU. YpaBHEHUE NPSMON JINHUMU.
OO6patHast NpONOPLHUOHATIBLHOCTD U
runepOona. [Tapabona. [Tapabossl u
runepOoibl BEICIINX HOpsiikoB. OOpaTHas
¢ynkuus. ['padukn B3anMHO-00paTHBIX
¢yukuuit. [IpeobpazoBanus rpapukos
¢yHkunit. PyHKIMOHATIBHBIE 3aBUCUMOCTHU B
NPUKJIAIHBIX 3a/1a4ax.

OIIK-1, I[IKP-5

Hroro

3 IIpunoxenus
BEKTOPHOU anreOpsl

Bexropsl. HekoToprie ¢puzndeckue
MIPUIIOKEHUSI BEKTOPHOM aJIreOphl.

OIIK-1, IIKP-5

Hroro

4 IlpunoxeHus
KOMIUIEKCHBIX
YHCe.

KommniekcHple unciia 1 ASUCTBUA HaJd HUMMU.
AnreOpanueckas, TPUrOHOMETPUYIECKas U
noka3aTtebHast POPMBI 3aMTMCH KOMIUIEKCHBIX
yucel. U3Bneuenne kopHs. Bo3Benenue
KOMILJICKCHOT'O YHCJIa B CTCIICHbD.
[IpuiioxkeHns1 KOMIUIEKCHBIX YHCEN.

OIIK-1, TIKP-5

Htoro

5 Ilpunoxenus
MIPOU3BOAHOMN

ITonsTue nmpoussoaHou. Ilpunoxxenus
IPOM3BOJIHON K MCCIIEIOBAaHUIO (DYHKIIHH.
dusnuecKue U reOMEeTPUIECKUE IPUIIOKEHUS
IIPOU3BOJHOM.

OIIK-1, IIKP-5

Hroro
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Hroro 3a cemectp 18

Htoro 18

5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)

HaunMmeHnoBaHue MpakTHYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Ta6ymma 5.3 — HauMeHOBaHME NMPaKTHYCCKUX 3aHATHH (CEMHUHAPOB)

Hassanus pasnenos HanmeHnoBanue nmpakTH4eCKuX dopmupyemble
(TeM) TUCIUTUTAHBI 3aHATUHN (CEMUHAPOB) Tpynoemkocts, KOMITETCHIITH
1 cemecTp
2 OyHkuuu U rpadpuku | DneMeHTapHble QyHKINH 2 OIIK-1, I[IKP-5
Hccnenoanune GyHKINN U UX 2 OIIK-1, TIKP-5
rpauKoB
Cucrtembl KOOpAUHAT 2 OIIK-1, ITKP-5
Ob6parHas pyHKUHS. 2 OIIK-1, I[IKP-5
IMapmonunueckue konedanus
Hroro 8
3 [Ipuinoxxenus DJeMeHThl BEKTOPHOM alreOpbl 2 OIIK-1, I[IKP-5
BEKTOPHOMN aJire0pbl HUtoro 2
4 [IpunoxxeHus KomnnekcHeie uncia 4 OIIK-1, ITKP-5
KOMIUIEKCHBIX YHCEI. Htoro 4
5 Ipunoxenus IIpousBoaHas 2 OIIK-1, ITKP-5
IPOU3BOTHON [IpousBoaHast U SKCTPEMYMBI 2 OIIK-1, ITKP-5
byHKIMA
Hroro 4
Uroro 3a cemectp 18
Hroro 18

5.4. J1aGopaTopHbIe 3aHATHS

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.5. KypcoBoii npoekT / kypcoBasi padora

He npenycMoTpeHo y4eOHBIM IIaHOM

Bunbr camoctosaTensHOM paboThl, TPYJOEMKOCTh U (hOpMHUpyEMble KOMIIETEHIIMH MPECTaBICHBI B

tadyuue 5.6.

5.6. CamocTosiTesIbHaAs1 padoTa

Tabmuia 5.6 — Buasl camocTosiTensHOM paboThl, TPYA0EMKOCTh U (popMHpyeMble KOMIETEHIIUU

HasBanns pasznenos | Bunsl camoctosarensHol | TpynoemkocTs, | @opMupyemsie
(TeM) AMCUUIIITMHBI paboThI q KOMIIETEHIINN POpMEI KOHTPOIIS
1 cemecTp
1 3apaun, crosmue |IloaroroBka k 2 OIIK-1, IIKP-5 TectupoBanue
nepen TECTUPOBAHUIO
UCCIIEI0BATEIIEM Hanucanue pedepara 4 OIIK-1, I[IKP-5 Pedepar
Hroro 6
2 OyHKIMU U IToaroroBka x 4 OIIK-1, ITIKP-5 TectupoBanue
rpaduku TECTUPOBAHUIO
Brinonnenue 6 OIIK-1, ITIKP-5 [IpakTrueckoe
MPAKTUYECKOI0 3a/IlaHuUs 3aJlaHue
Hroro 10
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3 [Ipuiioxenus IToaroroBka k 2 OIIK-1, I[IKP-5 TecTtupoBanue
BEKTOPHOH aJIreOphl | TECTUPOBAHUIO
Brinonnenue 2 OIIK-1, ITKP-5 [IpakTrueckoe
MPAKTUYECKOT0 3aJIlaHuUs 3aJlaHue
Hroro 4
4 IlpunoxeHus IToaroroBka k 4 OIIK-1, I[IKP-5 TecTtupoBanue
KOMIUIEKCHBIX TECTUPOBAHUIO
IUCCIL. Brinonnenue 4 OIIK-1, ITKP-5 [IpakTrueckoe
MPAKTUYECKOT0 3a/IlaHuUs 3aJlaHue
Hroro 8
5 Ilpunoxenus IToaroroBka k 4 OIIK-1, I[IKP-5 TecTtupoBanue
IIPOU3BOJHON TECTUPOBAHUIO
Brinonnenue 4 OIIK-1, ITKP-5 [IpakTrueckoe
MPAKTUYECKOT0 3a/IaHus 3aJlaHue
Hroro 8
Uroro 3a cemectp 36
IToaroroBka u cmavua 36 DK3aMeH
HK3aMeHa
Uroro 72

5.7. CoorBercTBHE KOMIIETEHINH, GOpPMHPYEMBIX IPH H3YYCHHH AUCHHUILINHBI,
1 BHJI0B Y4eOHOM 1esiTeIbHOCTH

CooTBeTcTBHE KOMIETEHIMH, ((OPMUPYEMBIX NMPU U3YyUYECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabuie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yYECHUH TUCIMILINHBI, U BUIOB

3aHATHI
Dopmupyemsbie Bunbl yueOHo fesTenbHOCTH
DopMBI KOHTPOJIA
KOMIICTCHIINH Jlek. 3aH. |[Ipak. 3aH.|Cam. pa0.
OIIK-1 + + + [IpakTuueckoe 3amanue, Pedepar,
TectupoBanue, JK3aMeH
[TKP-5 + + + [IpakTuyeckoe 3ananue, Pedepar,
TectupoBanue, Jx3aMeH

6. PeifTuHroBasi cucreMa JJisi OlEHKH yCIIeBAEMOCTH 00y4aronXCs

6.1. basbHbIe OneHKH 1J1s1 (pOopM KOHTPOJIA

BameHbie oneHKH 17151 POPM KOHTPOJIS MpeICTaBIeHbI B Tabiuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

. . | MakcumainbHbIi Oamn
MaxkcumanbHbII MaxkcumanbHbII
3a MEPUOJ MEXKIY Bcero 3a
@DopMBI KOHTPOJIA 6amt Ha 1-y10 KT ¢ 6asu1 3a Iepuos
2KT u Ha koHel CEMECTP
Hayana cemectpa | mexnay 1KT u 2KT
cemecTpa
1 cemecTp
[IpakTrueckoe 3a1anue 10 10 10 30
Pedepar 0 0 20 20
TectupoBaHue 6 7 7 20
DK3aMeH 30
HToro MakcumyM 3a 16 17 37 100
HEPUOL
Hapacratomum urorom 16 33 70 100
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6.2. [lepecuer 0a/1J1I0B B OILIEHKH 32 TeKYIIMA KOHTPOJIb

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

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha gaty TK 5

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

Ot 60% 10 69% oT MmakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W (B

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMIMOHHYIO U MEXKAYHAPOIHYI0 OLEHKY

[lepecuer cymMmmBbl 0ajIOB B TPAJIULMOHHYIO M MEXIYHApOAHYIO OLEHKY MPEACTaBIIEH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 — 100 A (0TIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopormio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyJOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE o0ecnevyeHue TUCHUILINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. Ipomxkun, C. C. MaremaTuka s pemieHus pusudeckux 3anad : yueonoe mocooume / C. C.
[IpomkuH. — Cankrt-Iletepoypr : Jlanp, 2021. — 384 ¢. — ISBN 978-5-8114-1670-7. — TekcrT :
ANIEKTPOHHBIN // JIaHb : PJIEKTPOHHO-OMOMMOTEYHAsT cucTeMa. [DIEeKTPOHHBIA pecypc]: — Pexum
nocryma: https://e.lanbook.com/book/168721.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. Kynpsisues, E. M. Mathcad 11: [TonHO€ pyKOBOACTBO 1O pycCKO# Bepcuu : pykoBoacTBo / E.
M. Kynpssues. — Mocksa : JIMK Ilpecc, 2009. — 592 ¢. — ISBN 5-94074-175-4. — TekeT :
9NEKTpOHHBIN // JlaHb : 3MeKTpOHHO-OMOMMOTEeUHast cucTeMa. [DNeKTpOoHHBIH pecypc]: — Pexum
nocrymna: https://e.lanbook.com/book/1172.

2. DnemeHTapHble GyHKUUU U UX Tpaduku: YuedbHoe nocodbue / M. 3. I'punmmon - 2017. 91 c.
[DnexTponHsIi pecypc]: — Pexum goctyna: https://edu.tusur.ru/publications/7037.

3. bepman, I'. H. Coopnuk 3amau no kypcy maremarudeckoro ananusa / I'. H. bepman. — 10-e
u3a., crep. — Cankr-IletepOypr : Jlanp, 2022. — 492 ¢. — ISBN 978-5-8114-9878-9. — Tekecr :
ANEKTPOHHBIN // JlaHb : 2JeKTpOHHO-OMOIMOTEUHAasE cucTeMa. [DIEeKTpOHHBIA pecypc]|: — Pexum

nocrtymna: https://e.lanbook.com/book/200084.

7.3. Y4eOHO-MeTOANYeCcKHe MM0COOUS
7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKUE MOCOOHSI

1. Bricimas matematuka l. [IpakTukyMm mo nuHEWHOUW anredpe W aHATUTUUECKOW T€OMETPHUU:
Yyebnoe nocobue / JI. 1. Marasunnukos, A. JI. Marazunnukosa - 2007. 162 c. [DnekTpoHHBIN pecypc]:
— Pexxum noctyna: https://edu.tusur.ru/publications/37.

2. Ilpaktukym no nuddepeHunansHoMy HcunciaeHuto: Yueonoe nocodue / A. JI. Mara3suHHUKOB,
JI. . MarasunnukoB - 2017. 211 c. [DnekTpoHHBI pecypc|: — Pexum nocrymna:
https://edu.tusur.ru/publications/7085.
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3. [IpakTuky™m 1o Teopuu QyHKINI KOMIUIEKCHOTO TIEPEMEHHOTO, TECOPUH PSAAO0B, ONEPALIMOHHOMY
ncurciennio: YueoHnoe nmocooue / A. A. Enwrios, T. A. EnbrioBa - 2018. 194 ¢. [DnexTpoHHBII pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/7377.

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

1. [Ipu u3ydeHUH MTUCIUIUIUHBI PEKOMEHAYETCS 00pallaThCs K COBPEMEHHBIM 0a3aM JaHHBIX,
WHGOPMAIIMOHHO-CIIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCYPa oTKpHIT gocTym:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

2. https://nano.nature.com/.

3. https://ieeexplore.ieee.org/Xplore/home.jsp.

4. https://materials.springer.com/.

5. https://elibrary.ru/defaultx.asp?.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrevyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

VYyebnast aynuropusi: yueOHas ayJuTOpUs U1 IPOBEACHUS 3aHATHI JIGKIIMOHHOTO THIA, YuyeOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHITUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpus s MPOBEACHUS
3aHSATUM CEMUHApPCKOTO THIA, MOMEIIEHHE [JIs MPOBEACHUS] T'PYNMOBBIX U HWHIUBHUAYAIbHBIX
KOHCYJbTAllUH, MOMEIIeHUE AJIsI IPOBEACHUS TEKYIIeTO KOHTPOJS M MPOMEKYTOYHON aTTecTaluu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 128 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [IpoekTop;

- [IpoeKIIMOHHBIN 3KPaH,;

- Kamepa;

- Muxkpodos;

- Tymba s mokinaguuka;

- MarauTHO-MapKepHas JOCKa;

- Kommnekr cnenuanuzupoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Microsoft Office PowerPoint 2010;

- Windows;
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VYyeOHas aynuTopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOT0 THUIIA, yueOHas
ayIUTOPUS [l MPOBEJICHUS 3aHATUN CEMHHAPCKOTO THUIA, TOMEIIEHHE sl IPOBEACHUS TPYNIOBBIX U
WHJUBUIYaIbHBIX KOHCYJIbTAIMH, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmununa ynuma, 1. 47, 302 ayn.

Onucanue uMeroerocs 000pya0BaHuUs:

- InTepakTuBHAs MaHEIb;

- Kamepa;

- Muxpodos;

- Tym06a nyist mokaumKa;

- MaruuTHO-MapKepHas J0CKa;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Adobe Reader;

- Google Chrome;

- Microsoft Office 2013;

- Windows 10;

8.3. MaTepua/ibHO-TeXHNYECKOE M POrpaMMHOe o0ecreuyeHue 1Jisl CaMOCTOSITeIbHOM padoThI

Jlist caMOCTOSTeNbHOU pabOThl UCTONB3YIOTCS YUeOHbIE ayaUTOPHUH (KOMIIBIOTEPHBIE KIACCHI),
Paco0KEHHBIC TI0 apecaM:

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

- 634045, Tomckas obnacts, r. Tomck, yi. KpacHoapmetickas, 1. 146, 201 ayn.;

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

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

Omnwucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJAKITIOUCHBI K ceTu «HTepHEeT» U 00eCnednuBaloT JOCTYI B IJIEKTPOHHYIO
nHpopManoHHO-00pa3oBarebHylo cpeay TYCYPa.

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecrneuyeHue AUCHUINJIHHBI JIs1 JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSAIMHU 310POBbAA U HUHBAJINI0B

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

[Ipu 3aHATHUAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yueOHol nHpopMaImy B JOCTYIHBIX opMax, MOOMIIBHON CHUCTEMBI MTPEINOJaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, TOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0BaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSIX BO3MOXKHOCTH MPOCMOTpaA YAAJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claijia Ha dKpaHe) NpH MOMOIIHM BUACOYBEIUUHUTENEH 19 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJIBb3YIOTCS alIbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U ApYyrue TEXHUYECKUEe CpeacTBa
npuema/mnepeaadyn yueOHol nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMbI OOYyUYCHUSI IS
JIIOIEN ¢ MHBAIMIHOCTEIO.

CornacoBaHa Ha noptane N2 54093 9



9. OnieHOYHbIE MaTepHuaJibl U METOAUIECCKUEC PEKOMCHAALIMMA 110 OPraHU3aAllMUd U3YICHUSA

JUCIUTIINHDBI

9.1. Coaep:xaHue OLIEHOYHBIX MAaTEPHAJIOB /ISl TEKYLIEro KOHTPOJIS
U MPOMEKYTOUHOI aTTecTaluu

JUis OLICHKHU CTeNeHu cHOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCIUIUIMHON
KOMIIETEHIMH NCTIOIb3YIOTCSl OLIEHOYHBIE MaTepUalbl, IPeACTaBICHHbIE B Tabmuie 9.1.

Tabmuia 9.1 — @opMbI KOHTPOJISL U OLIEHOYHBIE MATEPHAIIBI

I({Tf;:;l E?Iii;;iz{i? q;giﬁ:fgﬁr;;e DopMBI KOHTPOJIA Onenounsle MaTepuaisl (OM)
1 3apaun, crosmue OIIK-1, TIKP-5  |Pedepar IIpuMepHBIii IEpeYeHb TEM IS
nepen pedeparos
HCCIICI0BATCIICM TectupoBanue [IpuMepHBIii TepeyeHb TECTOBBIX
3alaHui
Ok3ameH IlepeueHp 3K3aMEHAMOHHBIX
BOIIPOCOB
2 ®ynkuuu u rpaduku [OINK-1, ITKP-5  |IIpakTuueckoe Tembl mpakTUYECKUX 3a0aHUI
3aJlaHue
TectupoBanue [IpuMepHBIii TepeyeHb TECTOBBIX
3alaHui
Ok3ameH IlepeueHp 3K3aMEHAMOHHBIX
BOIIPOCOB
3 [IpuioxxeHus OIIK-1, [IKP-5  |IIpakTHueckoe Tembl mpakTUYECKUX 3a0aHUI
BEKTOPHOM asreOpbl 3aJlaHue
TectupoBanue [IpuMepHBIii IepeyeHb TECTOBBIX
3alaHui
Ok3ameH IlepeueHp 3K3aMEHAMOHHBIX
BOIIPOCOB
4 IlpunoxeHus OIIK-1, [IKP-5  |IIpakTHueckoe Tembl MpakTUYECKUX 3a0aHUI
KOMIUIEKCHBIX YHCEN. 3aJlaHue
TectupoBanue [IpuMepHBIii IepeyeHb TECTOBBIX
3alaHui
Ok3ameH IlepeueHp 3K3aMEHAMOHHBIX
BOIIPOCOB
5 Ilpunoxenus OIIK-1, [IKP-5  |IIpakTHueckoe Tembl MpakTUYECKUX 3a0aHUI
IIPOU3BOJHOU 3a7aHue
TectupoBanue [IpuMepHBIii IepeyeHb TECTOBBIX
3alaHui
Ok3ameH IlepeueHp 3K3aMEHAMOHHBIX

BOIIPOCOB

Hlxana oneHku cHPOPMUPOBAHHOCTU OTAEIbHBIX MIAHUPYEMBIX PE3yJbTAaTOB OOyUYEHHS IO
JTUCIUIIINHE TIpUBeAeHa B Tabmuie 9.2.
Tabnuua 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHHUS 1O

JUCITUIIIINHE

OreHka

bamer 3a OM

dopmynupoBka TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
TUTAHUPYEMBIX PEe3yJIbTATOB O0YUYCHUS

3HATh

YMETH | BJIaJCTH
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2 <60% ot OTCYTCTBHE 3HAHUU OTCYTCTBHUE OTCYTCTBHE
(HEYIOBIIETBOPUTEIIBHO ) | MAKCUMATHHOMU | HITH ()parMeHTApHBIC YMEHHUH HITH HaBBIKOB HMJIN
CYMMBI 0aJUIOB 3HAHUS YaCTUYIHO (dbparMeHTapHbIE
OCBOCHHOE MIPUMCHCHHE
YMCHHE HaBBIKOB
3 ot 60% 1o o01ue, HO He B IIEJIOM YCHENTHO, B IIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYPUPOBAaHHbIE HO HE YCIIEIIHOE, HO HE
MaKCUMaJIbHOMN 3HAHUS CHCTEMAaTHYECKH | CHCTEMaTUYECKOe
CyMMBI 0aJIIOB OCYIIECTBIISIEMOE MpUMEHEHNE
yMeHHe HaBBIKOB
4 (xoporio) ot 70% no c(hOpMHUPOBAHHEIE, B 1I€JIOM B IICJIOM
89% ot HO coJiepKaliue yCHEUIHOE, HO yCHEUIHOE, HO
MaKCUMaJIbHOM OTJICTIbHBIC coJieprKaIie coJieprKaIue
CyMMBI 0ayuioB | mpoOIeMbl 3HAHUS OTJICIIbHBIC OT/ICIIbHBIC
poOeIbl yMeHue poOeIbI
MPUMEHEHHE
HaBBIKOB
5 (OTIMYHO) >90% ot c(hOpMHUPOBaHHEIE | CHOPMUPOBAHHOE YCHENTHOE U
MaKCHUMaJIbHOM | CHCTEMAaTHYCCKHE YMCHHE CHCTEMAaTHYECKOE
CYMMBI 0aJIOB 3HAHUS MIPUMCHCHHE
HAaBBIKOB

[Ikana KOMIUIEKCHOH OLIeHKH C(hOPMHUPOBAHHOCTH KOMIIETEHIINI TIpuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJIEKCHOM OIIEHKH C(OPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

®opmynupoBKa TpeOOBaHUM K CTETIEHU KOMIIETECHIINH

2
(HEyAOBIETBOPUTEIILHO)

He nmeeT He0OXOAMMBIX MPEACTABICHUI O IPOBEPSEMOM MaTepHae

170071

3HaTh Ha ypPOBHE OPMEHTHPOBAHMS, ITpeicTaBieHnt. OOyyaronuiics 3HaeT
OCHOBHBIC NPU3HAKU UM TEPMUHBI U3y4aE€MOI0 3JIEMEHTA COACPIKAHUS, UX
OTHECEHHOCTb K OIIPE/ICTICHHON HayKe, OTPACIH WiIK 00BEKTaM, y3HAeT B
TEKCTaxX, M300paKEHUAX WIM CXEMaX U 3HAET, K KAKUM HCTOYHUKAM HY>KHO
oOpamiarbes s 0oJiee eTaabHOrO €ro YCBOCHHUS.

3 3HaTh U YMETh HA PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT
(YZIOBIIETBOPUTENBHO) |M3YUYEHHBIHN 3JIEMEHT CO/IEpP KaHUSI PEIPOAYKTUBHO: IPOU3BOIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCbMEHHO WM B IEMOHCTPUPYEMBIX
JIEUCTBHSIX.
4 (xopo11o) 3HaTh, yMETh, BIAIECTh HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PEIPOAYKTHBHOM YPOBHC, YKA3bIBATh HA OCOOEHHOCTH M B3aUMOCBS3H
HN3Y4YCHHBIX O6’beKTOB, Ha UX JOCTOMHCTBA, OIpaHUYCHUA, UCTOPUIO U
MCPCICKTHUBLI pa3BUTHUA U 0COOEHHOCTH JJIA Pa3HbIX 00BEKTOB YCBOCHUSI.

5 (OTJIMYHO)

3HaTh, yMETb, BIAJICTh HA CHCTeMHOM ypoBHe. OOyuaromuiics 3HaeT
W3YYEHHBIHN 2JIEMEHT COEP KAHUSI CUCTEMHO, IPOM3BOJIBHO U 10Ka3aTEIbHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO WM B IEMOHCTPUPYEMBIX
JNENCTBUSAX, YUUTHIBAsI U YKA3bIBasl CBSA3HM U 3aBUCUMOCTH MEKIY ITUM
AJIEMEHTOM U JPYTMMHU JIEMEHTAMU COJAEPKaHUS AUCLHUILIMHBI, €T0
3HaYUMOCTb B COJIEP>KAHUU JUCLUILINHBL.
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B pezynsrare obpaboTEH SKCIEpHMEHTAIEHEIX E(amn.lx TeopeTHYEeCKad
HCCIENOBATeNE [IOMYIAeT (YHKITHOHANEHYIO 23aBHCHMOCTE B | SMITHPHYIECKAT
EHAE (POpPMYIEL KOTOpad HOCHT HAZBAHHE . 3ECMIOHEHITHATEHAT
VHHEEpCATEHAT
AMmmHTYga KoTebaHEH, rpadHK KOTOpPEX NpEBeqeH Hipke, | A=—04 M
paBHA. .. A=04m
X, M g A=02m
0.4- A=08m

0 - /\ .
0,1 0,2\.0,3 /0,405 0.6 ¢ c
0.4 v

Jua pemenna gHIAIECKOH 3a0aTH HCOOIEIVIOTCH:
ITocTanorka zamadH.
Brroop MeTona pemmeHHA.
Ilpoeepka afeKBaTHOCTH MOIEIIH.
MogrdaEkanET MogeTH.

OmmicauMHEL Npollect MpeqcTARTIIET CcoDoi.

Pasmemmaenna obpeaTena ob
verpoficTee Beenernoi

OcHOEHEI® IOCTIEIOEATEIEHEIE
!BTEIIT:I MATEMATHIECKOTO
MOJeTHPORAHHA PHIHTIeCKOH
3a0aTH

Ilnams wecnemopaTens

Mogene gocTHReHHS
NOCTARICHHEIX ODelel B JKH3IHH

Hambomnee sdderTreras peamsanmd MaTeMaTHIeCKOTO
MOOEIHPOBAHHL CETOMHA [~ 3TO ...

BrrancneHsi, npoEOIHMBIE [IPH
TIIOMOIIH PYVIKH H THCTA DyMarm

BrrancneHsi, npoEOIHMBIE [IPH
MIOMOIITH PYVYIKH, THCTa OYVMAar" H
KAIBKYIIATOpAa

BrrarcaeHsa, OpoEOIHMEIS Ha
KOMIIBIOTEPE TIPH MOMOITH
COBpPEMEHHBIX MaTEMATHIE CEHX
IAKETOR

BrraHcIeHHT «B i L

CrcTeMa KOOPIHHAT, IOTIOKEHHE TOUKH Ha IUIOCKOCTH B
KOTOpOH 3aJaeTcd IpH MOMOITH JEVX 9HCE X — a0CIHCCa °H
YV — ODIOHHATA, HASBIBASTCH. ..

HOJ.HPHEH CHCTEMA KOODIHHAT

JexapToEa mpAMOYTOIEHAT
CHCTEMA KOOPIHHAT

Eo COVTONBHAA CHCTEMA ROODIHHAT

Iamuagpadeckas cHCTEMa
KOOpOHHAT

CHeTeMma KOOpIHHEAT, TOTOXEHHE TOIEH HA MIOCKOCTH B
KOTOpOH 33aJaeTCH OPH NOMOIIH JEVE THCEN. PACCTOSHHE H
VIO, HAZEIEACTCA.- ..

HOJHPHEH CHCTEMA KOOPDIHHAT

JexapToEa IpAMOYTOIEHAT
CHCTEMA KOODIHHAT

Ko COVIOIBHAA CHCTEMA ROODIHHAT

Iamuaapuaeckas cHcTEMa

KOOPOHHAT
Teno macco# 3 kT ABIKETCE IPAMOMHESHHO M0 3AK0HY 150 T
5(t) = 1+ t + t*. Torga sHaveHHe KHHeTHYeCKOMH sHeprue | 16,5 Tx
my’ 1815 Ix
Tena gepes 5 ¢ [MOCHe HATaNA JEIDHSHHT . :

P 03 T
Cana F = (53, 9) npunoxena k toaxe A(3; 4; —6). Torma 88 Ix
pabora canel F B cioygae, KOrga TO9KA €8 IIPHIOMeHH, —88 T
JEHraACE NPAMOIHHEHHO, NepeMemaeTed B Toaky B (2:6:5), | 23 Ix
PaBHA ... =31 Tx
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10.

11.

12.

13.

14.

[lepron xonebawmii, rpadHE KOTOPEX IPHESTEH HILKE, T=02c¢
PEE€EH ... T=06c
X, M § T=04c
0.4- T=03¢
il g
0,1 0,2, 0,3 70,40,5 0,6 ¢,c
0,41 \/
|
YacTora monebamsii, rpadME EOTOPEIX MPHEEIEH HEDEE, w=10x
PABHA. .. w=10m/3
x, ™ | =31
0.4 w=20m/3
Y . , /\ i
0,1 0,2,0,3,/0,40,5 0,6 ¢, c
0,41 v
Pesvasrar okpyraeuna wacaa 27, 874 oo Tpex sHagamHx 279
qHCET eCTh ... 278
27 87
28

Cnoco0 2a7aHHd IPHESISHHEX (YHEITHOHATEHEIX
ZABHCHMOCTEH

y=x’, x€ (~og +a),

yv=kxtb, xR

vy =ax?®+bx+ c,xeR

y =%, xe(—00;0)U(0; +00)

ECTE. ..

ABHOE 3aJaHHe (yHKIHH

HeABHOE 2aJaHHe OVHEIHH

OapaMeTPHIECKOE 3aIaHHe
DVHKIHH

TADIMYHEIA cOocoD 3aTaHmnd
byurIIH

Ha prcyvHEe Ha KOMIUTeKCHOH IITOCKOCTH H20DPAHEHO
KOMITIEKCHOE HTHCIO.

LV

14+

L=
]

e

Torma ero anrebpaseckas dopMa 3amucH HMeeT BHI,. ..

MareMaTHIeCEHM OIMHCAHEEM IpHMEDOE (tIEBH‘IEEKI{X

3aKOHOB
Jaxom [yka F(r)=—k-Ar

__IF
Bropoii zakos Heroroma a = % (m =const)

DHPE,II;EJIEHII& HalIDAECHHOCTH AIEKTDHYECROTO

- _F
momr E =—
To

MomgpHat TEMLIOEMEOCTE HACAIBHOTO Tasa IpH

i+2

R

-
=

IIOCTOAHHOM JABITCHHH C,p =

ABITHCTCH. ..

IIpamas oponopMHOHATEHOCTE

JluuefiHad 2aBHCHMOCTE

OoparHai NponopHOHATEHOCTE

KEE,J]JETH‘EHEH JABHCHMOCTE
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15.

16.

17.

18.

19.

20.

MaTeMaTHYECKHM OMHCAHAEM IPHMEPOE PHIHIECKHK
3aKOHOE
CropocTs mpH paEHOYCKOPEHHOM JBIDKEHHH
(t) =+, + at
3axon [efi-llroccaka V() = V(1 +a-t)
VYInoeas crOpOCTE IPH PABHOY CHOPEHHOM
EpaliaTelbHOM JBIKEHHH W = wy T &t
3aBHCHMOCTE VASTEHOTO COMPOTHEICHHA MeTALTA
oT Temmepatype 0 = pp(1+a-t)

ABIACTCH. ..

IIpanvas DponopIHOHATEHOCTE

Jluneiigas saEHCHMOCTE

OoparHas IPOMOPIHOHATEHOCTE

KEE,ZI,'IJETH‘EHEH JABHCHMOCTE

MareMaTHYeCKHM ONMHCAHHEM IIPHMEpPOE GhHMTeCEIY
23KOHOE
Jaxod bofima-Maprotra plF=const

JmuHa 3MeKTpOMATHHETHON BOIHEL B BAKYYME
cC

Av) =-.

£ — CROPOCTE CBETA.
v

g
4 5T

sapaga @(r) =

IIpanias mponopHHOHATEHOCTE

JIngeiigag 3aEHCHMOCTE

OoparHad IpOIOPITHOHATEHOCTE

HDTEHL];HE.JI JIEKTPOCTATHICCKOTO IIOJIA TOSETHOTO

MarueTHag HHIVEIEY 02CHOHETHOIO IPOEOTHHEA

KBB,EI;IJE’ITF'IHEH SAdBEHCHMOCTE

MareMaTHaeCcKHEM OIICAHHEM IPHMEpPOE (HIHISCKHE
2aKOHOE
JaRHCHMOCTE pagHyC-BEETOpA OT EpeMEHH IIPH
PABRHOYCEOPEHHOM JEIKEHHH
at?
7(t) = 7y + Tt + >

i“ll"l.'f.”1

E =

E

z
g
DHEeprua zapCReHHOTe KoHgeHcatopa W = =

Jaxon Mamoca [ = [ycos
ABIACTCA. . .

IIpAMad NIpolIopIOHOHAIBHOCTE

MHHeHHAT 3aEHCHMOCTE

obpaTHAA IPONOPIHOHATEHOCTE

Krumernaeckas SHEDPTHA MOCTYIIATENEHOID JEHACHHL

KEaJpaTHIHAA 3aEHCHMOCTE

PHzEgeCcKHHA CMEICT DEpBOH NPOHIEOMHOE (QYVHEIHE
S=S5(t), rme S=5{t) — paccToaHHe, TpoOHIEHHOE TOIKOH 2a
EpeMa [, [ecThb ...

CKOpPOCTE XHMHIeCKOH PeaKITHH B
MOMEHT EpeMeHH [

CKOpPOCTE E MOMEHT EPEMeHH Iy

CHIA TOKA B MOMEHT EPEMEHH tl}

VCKODEHHE E MOMEHT EPEMEHH L

MaremaTH9ecKEM OIMMCAHHEM CISIVIOMEY QHIHTECKEX IIPOEKITHA
BEIHIHH. OpeiidoRai CKOPOCTh HOCHTELE 3apafa, BEKTOP
VCKODEHHE, CHIA, HMITYIBC, MATHHTHAT HHIVKITHA, opT
HANPAESCHHOCTE IEKTPHYSCKOTO MO, ABIISTCH ... CKATIAp
MaTremMaTHIeCKHM OIMHCAHAEM CISTYVIOMEY QHIHIeCERY BEKTOD
EETHIHH. EpeMi, Macca hoToHa, OTHOCHTEIEHANT OpOeKITHA
IAIEKTPHYIECKAS OIPOHAIIASMOCTE, TeMIIEPATYPa, opT
3MeKTPHYICCKHH 2apa, NOTeHITHAIL ARTACTCH .. CKAIAp

9.1.2. IlepeyeHb 3K3aMEeHANMOHHBIX BONIPOCOB

1. MaremaTuueckas MOJCIIb. OCHOBHBIE 3Tallbl MATEMATHIECKOT'O MOJICIINPOBAHUS.
2. CDYHKI_II/IOHaJ'IBHaH 3aBUCUMOCTbL. IloHsITHE Q)yHKHHOHaHLHOfI 3aBUCUMOCTH B MaTCMAaTHKC U

buzuke.

3. 3agauu, croslmMe nepes uccieaoBareneM. Dmnupuueckas Gopmyna. 3agauu HHTEPIIOISIUT U

OKCTpAIIoJIAIuH.
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Koopaunatel. PaccTtosiHus u yriabl, BeIpa)keHHbIE B KoopauHaTax. JlekapToBa cucTema
KOOpJIMHAT.
[TonsipHas cuctema koopauHat. [IpumeHeHne nosIpHON CUCTEMBI KOOPJMHAT.

. I'padnueckoe mzobpaxkeHne GpyHKIUU. YpaBHEHHE NpsMOW nuHUU. [IpuBecTn mpumepsl

MIPUMEHEHHUS 3aBUCUMOCTH B MPUKIIAIHBIX 33/1a4aX.
OO6patHas nponopIoHaIbHOCTh U rumnepbona. [IpuBectu mpuMepbl IPUMEHEHHS 3aBUCHMOCTH
B IIPUKJIAJIHBIX 3a]a4ax.

. 'mnep6onuueckue Gpynkuuu. [lpumMeHenne B NpuUKIaIHbIX 331a4ax.

Bexropsl. JIuHeitHbie neiicTBUs HaJ BekTopaMu. [IpuBectr nmpuMepsl GU3HUECKUX MPUITOKCHHUI
BEKTOPHOU aJireopsl.

Kommnnekcusle uncna u aectBus Haa HUMU. [IpuBecTu mpuMepbl MPUMEHEHUS] KOMITJIEKCHBIX
YHCeJl B MPUKJIAIHBIX 3ajauax.

Anre0Opanueckasi, TPUTOHOMETpUYECKas U MoKazaTreabHask (POpPMbI 3aMUCH KOMITJIEKCHBIX YHCEJL.
[TpuBecTu npuMepbl NPUMEHEHHS] KOMIUIEKCHBIX YHCEN B MPUKIIAIHBIX 33/1a4axX.

W3Breuenne KOpHS U3 KOMIUIEKCHOTO YHCIA.

[TpunokeHnss KOMIUIEKCHBIX YHCEIL.

[Tonsitue npousBoaHo#. Tabmuna mpous3BoaHBIX. [Ipon3BOAHAS OT CyMMBI, MPOU3BEICHUS,
yacTHOro. [IpuBectu mpuMepsl MPUMEHEHUSI TPOU3BOIHOM B MPUKJIAJAHBIX 3a/1adax.
[TpunoxeHust npOU3BOTHOM.

9.1.3. IIlpuMepHbIii NepeyeHb TeM 1Jisl pedpepaToB

OrtaInbl pa3BUTHS NIEKTPOHUKU OT MUKPO- 10 HAHO.

KpemHuii — marepuasl HaHO3JIEKTPOHUKH.

KpemHuii — 0cHOBHOM NOJIyIIPOBOJAHUKOBBIN MaTepual MUKPO3JIEKTPOHUKH.
Meroas! 30H10BOY MUKPOCKOIIUH.

MarepuanoBeieHre U TEXHOJIOTHS] HOBBIX MaTEPUAJIOB.

HanoTrexHonoruu, ux NpUMEHEHUE B HAYKE U TCXHUKE.

DU3UKO-XUMHUYECKUE OCHOBBI IOJIy4YE€HHs HOBBIX IOJYIIPOBOJHUKOBBIX COCIUHEHUMN.
KomnproTepHOe MOJIETMPOBAaHHUE B DJIEKTPOHUKE.

OKCHEpUMEHTAJIbHBIE METOBI UCCIIEOBAHMUS.

QyHKIMOHAIBbHAS MUKPO- U HAHODJIEKTPOHHUKA.

. DIEeMeHTHI U TPUOOPHI HAHOIJIEKTPOHUKH.
. JlydeBble U TIa3MEHHBIE TEXHOJIOTHH.

. I'padenoBas >nexkTpoHHKa.

. HanotpyOxu.

Jlazepsl.

. ConHe4HbIe 3IeMEHTHI: (PU3UKA, TEXHOJIOTUS U AJIEKTPOHUKA.

. OnTHyecKkue HAaHOAHTEHHBI.

. ConHeunble 6aTapen Ha MOIYIPOBOJHUKOBBIX CTPYKTYpax.

. MeTtoap!l npeoOpazoBaHMs COTHEUHOW YHEPTUU.

. [HomynpoBoAHNKOBBIE MaTEpPHAJIbl — OCHOBA COBPEMEHHOM 3JIEKTPOHUKH.
. Onruyeckue KpUCTAIUIbI.

. CoBpeMeHHas TEHACHIUS B Pa3BUTHH COJTHEUHBIX 3JIEMEHTOB.

. Ocu cumMMeTpun B KpucTaiax.

Kunkue kpucTaumibl.

. [IpupoaHble 1 CHHTETHYECKHE alIMa3bl — YHUKAJIbHOCT 00JIaCTel MPUMEHEHHUS.
. AnlMa3 — coCpeI0TOUME YHUKAIBHBIX CBOMCTB CPEIU PUPOIHBIX MATEPHAIIOB.
. Kpucrannsl B n1a3zepHOl TEXHHUKE.

9.1.4. TeMbl NpaKTHYECKHUX 3aJaHUH

OnemeHTapHble PyHKINUN

Uccnenoanue GyHKINNA U X TpadhUKOB
CucreMbl KOOpJMHAT

O6parnas ¢yHkuus. ['apMoHnueckue KojieOaHus
DJIeMEHTHI BEKTOPHOU areOphl

KommiekcHbie uncna
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7. IlpousBoaHas
8. TIpousBosiHAs U SKCTPEMyMBbI QyHKITHMA

9.2. MeToan4yeckne peKOMeH AU

VY4eOHbIil MaTepuan uznaraercs B (Gopme, mpenanoaramlileii caMoCTOATEIbHOE MBIILICHHE
CTYZEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosTenpHas paboTa CTyA€HTOB UTPAET PEIIAIONIYIO POJIb
B XO/I€ BCETro y4eOHOro mporecca.

Hauatp n3ydeHne MUCHMILUIMHBI HEOOXOIUMO CO 3HAKOMCTBA ¢ padoueil MporpaMMoOid, CIIUCKOM
y4eOHO-METOMUECKOT0 U MporpaMMHoro obdecneuenus. CamocrostenbHas paboTa CTyACHTa BKIIOYAET
paboTy ¢ yuyeOHBIMU MaTepHalaMH, BBINOJHEHHE KOHTPOJBHBIX MEPONPUITHH, MPETyCMOTPEHHBIX
y4eOHBIM IITAHOM.

B nporecce n3ydeHus: IUCHUIUIMHBI IS JIyYIIETO OCBOCHUS MaTepuana He0OXOAMMO PETYISIPHO
oOpamarbcsi K PeKOMEHAYEMOM JIuTeparype M MCTOUYHMKAM, YKa3aHHBIM B y4eOHBIX Marepuaiax;
MOJIb30BAThCS 4Yepe3 KaOWHET CTyJAeHTa Ha caiiTe YHuBepcUTeTa 00pa3oBaTENbHBIMH pecypcamu
AJIEKTPOHHO-OMOIMOTEYHON CUCTEMBI, @ TaKXKe OOIIEAOCTYITHBIMUA HHTEPHET-IOPTANIaMH, COJCPKAILIUMHU
Hay4YHO-TIONYJSPHBIE U CIELUAJIU3UPOBAHHBIE MaTepHaibl, IMOCBSIIEHHBIE PAa3JIUYHBIM aCIEKTaM
y4eOHOM JIUCUUIUINHBL.

IIpu caMOCTOATEIBLHOM U3YYEHUU TEM CIEAYHTE PEKOMEHIALMSIM:

— YTEHHME HJIM NPOCMOTP MaTepHuajla OCYLIECTBISANTE CO CKOPOCTHIO, NOCTATOYHOM s
MHAUBHUAYAIbHOTO NIOHUMAaHUS U OCBOEHMS MaTepuaja, BbIIENss OCHOBHBIE UJEH; HA OCHOBAHUHU
N3YyUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MONbITaThCS COOTHECTH TEOPHUIO ¢ IPUMEpPAMHU U3
MIPaKTUKU;

— €CJIM B TEKCTE BCTPEYAOTCS HE3HAKOMBIE UJIM MAJIO3HAKOMBIE TEPMUHBI, CIEAYET BBISICHUTH UX
3HAUEHUE NI IOHMMaHUS JaJbHEHNIIEro MaTepuaa;

— OCMBIC/IMBAlTE IPOYUTAHHOE U N3YUEHHOE, OTBEYANTE Ha MPEJI0KEHHBIE BOIIPOCHI.

CryneHTsl MOTYT NOJy4aTh HHAMBUyalbHbIE KOHCYJIBTALMH, B T.4. C UCIIOJb30BAHUEM CPEJICTB
TEIEKOMMYHUKALUH.

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

9.3. Tpeﬁona}mﬂ K OCHOYHBIM MaTepuajJdaM Jisl JUIl ¢ OrpaHHYCHHBIMHA BO3MOKHOCTAMMU
310pOBbHA U HHBAJIUA0OB

Jns nun ¢ OrpaHUYEHHBIMH BO3MOJXKHOCTSIMH 3J0pOBBSI U MHBAJIHUJOB TPEIYCMOTPEHBI
JOTIOJTHUTEIBHBIE OIEHOYHBIE MaTEPHAJIbl, MEpeUeHb KOTOPHIX yKa3aH B Tabnuie 9.2.

Tabnuna 9.2 — JlomoJHUTENbHBIE MaTEpHabl OINCHUBAHUSA IS JIUI C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JIOPOBBSI M1 MHBAJIUIOB

Kareropuu oby4aromuxcs

Buasl 1ooIHUTENEHBIX OLIEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOyUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecennoBaHue 10 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
JUCTaHIMOHHBIMU METOIaMH

C orpaHu4YeHUSIMHU 110
oO01IeMe IUIINHCKUM
MOKa3aHHUSIM

TecTbl, TUChbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT
MIPOBEPKU

9.4. MeToauuecKkue PEKOMEHIAUHA MO OMCHOYHBIM MaTepuajdamM AJd JUIl ¢ OrpAaHUYCHHBIMHA

CornacoBaHa Ha noptane N2 54093

16




BO3MOKHOCTSAMH 310POBbA U HHBAJIN/I0B

Jnst U1 ¢ OTpaHUYEHHBIMH BO3MOYXHOCTSMH 3JI0POBbS U WHBAJIHUOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHUS 3aJaHH OIICHOYHBIX CPEIICTB, & HMEHHO:

— B Ie4aTHou (opme;

— B Ie4aTHOM (hopMe C YBEITUUYCHHBIM IIPHPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJIaHHs BCIIYX;

— MPEIOCTaBICHHE 3aIaHNUs C UCIIOJIB30BAHUEM CYPIOTIEPEBO/IA.

JIuiam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl U MHBAIUIaM yBEIMYHBACTCS BPEeMsl Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbBHBIC BOMPOCHI. [[s Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
JocTymHas popMa npe0CTaBICHHUS OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT ACCHCTEHTA;

— MPEJICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBaHHUS PE3yIbTATOB OOYYCHHUsS JHUIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TMPEIyCMaTPUBACT MPEAOCTaBIeHHE HHPOopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3I0POBbsI U BOCIIPHATHSL HH)OPMAIUH:

Jst i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1st i1 ¢ HAPYIIEHHSIMU OTIOPHO-IBUTATEIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipyu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OlCHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOXKET MPOBOJAUTHLCS B HECKOJIBKO 3TAIOB.
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