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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).

Yacte O6soka aucturiuH: YacTs, popmupyemast ydacTHUKaMH 00pa30BaTEIbHBIX OTHOIICHHIA.

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

Nunexc qucuumnunsl: b1.B.2.2.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHM.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUHMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeIbHOM MporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

NHaukaTopsl TOCTHKEHUS [Inanupyemsie pe3ynbTaThl 00yUEHUs 110
Kommerenmus
KOMITETCHIINU JHCIUATLINHE
YHuBepcajibHbIe KOMIIETEHIIUN
Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN
OIIK-1. Cnocoben OIIK-1.1. 3naer 3HaeT OCHOBHBIE MTOHATHS, 00BEKTHI H
HCIO0Ib30BaTh ¢byH1aMeHTaIbHbIE 3aKOHBI METOAbI 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 aHAJIM3UPOBATH MPOOJIEMBI, MaTeMaTHYECKUX 3a]1a4 B PO eCCHOHATILHON
HHKCHEPHOU MIPOLIECCHI U SIBJICHUS B obnactu

ACATCIILHOCTH o0nactu pHU3MKH,

UCTIOJIb30BaTh HA MPAKTUKE
0a30BbIe 3HAHUS U METOMBI
($u3nUeCKUX UCCIeI0BaHU, a
TaKXe yMEeT IPUMCHSTh
METOJIbI PEIICHUS
MaTeMaTHYECKUX 3a/1a4 B
npodeccuoHaIbHOM 001acTH

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

[TKP-5. Ciocoben [TKP-5.1. Ymeer cTpouTh YMeeT CTpOUTh MaTeMaTUYECKUE MOIEITH
CTPOUTH MPOCTEUIITNE buznueckue u AIIEKTPOHUKHU ¥ HAHODJIEKTPOHUKH
buznueckue u MaTeMaTHYeCKHe MOJIETU Pa3IMYHOrO (PYHKIIMOHATIHHOTO Ha3HAYEHUS
MaTeMaTHYeCKHe MOJyJIeH, y3JI0B, OJIOKOB.

MOJICJIA TIPUOOPOB, CXEM,
YCTPOMCTB M YCTAaHOBOK
AIIEKTPOHUKH U

HAHOJJIEKTPOHUKH

pa3JIUIHOTO ITKP-5.2. Bnaneer HaBbikamu |BiajeeT nepBUYHBIMU HaBbIKAMU
(GyHKIIMOHAIBHOTO KOMITBIOTCPHOI'O KOMITBIOTEPHOI'O MOJICIIUPOBAHUA C
Ha3HA4YCHHU, a TAKXKe MO/JICJIMPOBAHUS. HCTIOJIb30BAHUEM CTAHIAPTHBIX MAKETOB
HCIIOIb30BaTh MPUKIIATHBIX MATEMaTUUYECKUX TTPOTpaMM
CTaHJAPTHBIE

POTpaMMHBIE CPEJICTBA
UX KOMITBIOTEPHOTO
MOJICITUPOBAHUS

4. O0beM TMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCTBA aKa/leMHYeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eqUHUII, 144 akaJeMHuecKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJIaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 1O BUIaM YUY€OHOU ACSTEIbHOCTH

o Bcero  |Cemectpsl
Bupapl yueOHOM nesTeabHOCTH
4acoB 1 cemectp
KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 36 36
JIeKIIMOHHbBIE 3aHATUS 18 18
IIpaxTHueckue 3aHATHSA 18 18
CamocrosiTeibHas padoTa 00y4aOmuXcs, B T.4. KOHTAKTHasI 72 72
BHeayIUTOPHas padoTa o0y4yarommxcsi ¢ nNpemnoaasarejieM, Bcero
Harmmcanue pedepara 6 6
IToaroroBka K TECTUPOBAHUIO 28 28
BrinonHeHne NpakTUYeCKOro 3a/1aHus 38 38
IToaroroBka M caava 3K3amMeHa 36 36
O0mas TpyAoeMKOCTh (B 4acax) 144 144
OO0mas TpynoeMKocTh (B 3.e.) 4 4

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

CTpyKTypa IHCIUILUIMHBI IO pa3jaeiaM (TeMaMm) ¥ BHjaaM y4eOHOM JesATeIbHOCTH IPUBEACHA B
tabymue 5.1.
Tabmmma 5.1 — Paznens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

HasBanus paznenos (Tem) Jlex. | Ilpak. | Cawm. Bcer% Hacos dopmupyembie
JTUCTIATLTAHBI 3aH., 9| 3aH., 9 | pab., q (6es KOMTICTCHITHH
JK3aMeHa)
1 cemecTp
1 3agauun, crosiuue nepen 2 - 12 14 OIIK-1, ITKP-5
UCCIeIoBaTeNIeM
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2 OyHKIUYU 1 rpaduKu 6 8 18 32 OIIK-1, I[IKP-5
3 IIpunoskeHus: BEKTOPHOM 2 2 10 14 OIIK-1, ITKP-5
anreOpsl
4 IIpunoxeHus: KOMIUIEKCHBIX 4 4 16 24 OIIK-1, I[IKP-5
qucedl.
5 IlpunosxeHust Npou3BOIHON 4 4 16 24 OIIK-1, I[IKP-5

Hroro 3a cemectp|18 18 72 108

Hroro|18 18 72 108

5.2. Coaep:xanue pa3esoB (TeM) JUCHUNIMHBI

Copepxanue pa3esioB (TeM) TUCIUTLINHBI (B T.Y. [0 JISKIIUSIM) IPUBEICHO B Tadwmie 5.2.
Tabmuma 5.2 — Coneprkanue pas3ienoB (TeM) TUCIHUILIMHBEI (B T.4. IO JICKIUSIM)

Hazpanwus paznenos
(TeM) TUCIUTUTAHBI

Copepxanue pa3aenoB (TeM) JUCIUILTUHBI (B
T.4. 10 JICKITHSIM )

TpynoemkocThb
(JleKIMOHHBIE
3aHATHUSA), U

dopmupyembie
KOMIIETEHLIUH

1 cemecTp

1 3amaum, crosiue
nepesn
HCCIIeI0BaTEIIEM

3ayeM HyKHa MaTeMaTHKa. 3aa4u, CTOSIINE
nepen uccienosarenaemM. Hekoropeie
0COOEHHOCTH pelIeHus PU3NIeCKuX 3aad.
Omnupuueckas hopmyra. 3agadn
MHTEPIONIALUY U dKcTpanonauuu. Cpena
Mathcad nnst BUu3yanusaiuu pe3yibTaToB
MaTEeMaTHYECKOr0 MOJICIHUPOBAHUSI.

OIIK-1, IIKP-5

Hroro

2 OyHKIMYU U
rpaduKu

[MonsTHe QyHKIIMOHAIBHON 3aBUCUMOCTH B
mMaTteMaTuke u puszuke. KoopauHarsl.
Paccrostnust v yribl, BeIpaXKeHHbIE B
KoopauHarax. ['paduueckoe nzodpaxeHue
byHKIMU. YpaBHEHUE IPSIMOUN JIMHUH.
OO6partHas NpONMOPIHOHATBEHOCTh U
runep6ona. [Tapabomna. [Tapabossr u
TUNEepOOITBI BEICIIUX MOPsAKOB. OOpaTHas
¢ynkuus. ['paduku B3anMHO-00paTHBIX
¢ynkuuii. [IpeobpazoBanus rpadukoB
¢ynkunii. DyHKIMOHATBHBIE 3aBUCUMOCTH B
NPUKJIAIHBIX 3a7a4ax.

OITK-1, TIKP-5

Htoro

3 [IpuinoxxeHnus
BEKTOPHOMN aJire0pbl

Bexropsl. Hexotopsle puznyeckue
NPUIOKEHUSI BEKTOPHOM anreopsl.

OIIK-1, IIKP-5

Hroro

4 [IpunoxxeHus
KOMIUIEKCHBIX
YHCell.

KommiekcHble unciia U JeHMCTBAS HaJ HIMH.
Anrebpanyeckasi, TPUTOHOMETPUYECKas 1
nokasaTesibHasi ()OPMBI 3aIMHCH KOMILUIEKCHBIX
yuces. 3Bneuenue kopHs. Bo3Benenue
KOMIIJIEKCHOTO YKCJIa B CTCIICHb.
[IpunoxeHuss KOMIUIEKCHBIX YHCEIL.

OIIK-1, IIKP-5

Hroro
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5 Ipunoxenus ITonsitue nmpousBoanoi. [Ipuioxenns 4 OIIK-1, TTKP-5
IIPOU3BOJHOU POM3BOTHON K UCCIIEIOBAHUIO (DYHKITHH.
®uznyeckue U reOMETPUUECKHUE MPUII0KEHUS
IIPOU3BOHOM.
Hroro 4
Hroro 3a cemectp 18
Uroro 18
5.3. lIpakTHyeckue 3aHATUSA (CEMUHAPDI)
HanmeHoBaHmMe MpakTHUECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.
Tabaua 5.3 — HauMeHoBaHUE NPaKTUYECKUX 3aHITHH (CEMUHApPOB)
Haspanwus pasnenos HaumMeHnoBaHue npakTUYECKUX dopmupyemble
(TeM) TUCHIUTUIMHBI 3aHATUHN (CEeMUHAPOB) Tpynoemrocts, 4 KOMIIETEHIINU
1 cemecTp
2 Oynakiuu U rpa@uku | DneMeHTapHbIe PYHKINH 2 OIIK-1, ITKP-5
HccnenoBanue QyHKIMA U UX 2 OIIK-1, TTKP-5
rpaduKoB
CucreMbl KOOpJIUHAT 2 OIIK-1, ITKP-5
OO0partHas GpyHKUHS. 2 OIIK-1, I[IKP-5
["apmonnueckue KoneOaHus
Hroro 8
3 IIpunoxenus DJIeMEHTHI BEKTOPHOM anreOphl 2 OIIK-1, ITKP-5
BEKTOPHOM aireopsl Htoro 2
4 IlpunoxeHus KowmrmuiekcHeie uncna 4 OIIK-1, I[IKP-5
KOMIUIEKCHBIX YHCEN. Htoro 4
5 Ilpunoxenus IIpousBogHas 2 OIIK-1, I[IKP-5
IPOU3BOJHOM [Ipou3sBoaHAs U SKCTPEMYMBI 2 OIIK-1, ITKP-5
byHKIUH
Hroro 4
Hroro 3a cemectp 18
Uroro 18

5.4. JlabopaTopHbIe 3aHATHS

He npegycmoTpeHo y4eOHBIM MJIaHOM

5.5. KypcoBoii npoekT / KypcoBasi padora

He npenycMoTpeHo y4eOHbBIM MIIaHOM

5.6. CamocTosiTeqIbHAs1 padoTa

Bunbl camoctosaTenbHOM paboThl, TPYJOEMKOCTh U (POPMHUPYEMbIE KOMIIETEHIIMH MPECTaBICHBI B

Tadmie 5.6.

Tabnuia 5.6 — Busbl caMocTosATebHOM padoThl, TPYJA0EMKOCTh U (DOPMHUPYEMbIE KOMIIETEHIIUN

HasBanus pasznenos | Buasl camocrositensHoit | TpynoemkocTs, | Popmupyemblie
@DOpMBI KOHTPOJIA
(Tem) OUCTIMILTUHBI paboTsI q KOMITETEHIINH
1 cemecTp

1 3apaum, crosmue |Hanucanue pedepara 6 OIIK-1, IIKP-5 Pedepar
nepea ITogroroska k 6 OIIK-1, I[IKP-5 TectupoBanue
HCCICO0BATCIIEM TECTUPOBAHUIO

Hroro 12
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2 OyHKIMYU U IloaroroBka x 6 OIIK-1, ITIKP-5 TectupoBanue
rpaduku TECTUPOBAHUIO
Brinonnenue 12 OIIK-1, ITKP-5 [IpakTrueckoe
MIPaKTUYECKOTO 3a/IaHus 3a/laHue
Hroro 18
3 [Ipuioxenus [Togroroska k 4 OIIK-1, [IKP-5 TectupoBanue
BEKTOPHOU aireOpsl | TECTUPOBAHUIO
Brinonnenue 6 OIIK-1, ITKP-5 [IpakTrueckoe
MPaKTUYECKOTO 3a/IlaHus 3a/laHue
Hroro 10
4 IlpunoxeHus [Togroroska k 6 OIIK-1, [IKP-5 TecTtupoBanue
KOMILJIEKCHBIX TECTUPOBAHUIO
IUCCIL. Brinonnenue 10 OIIK-1, ITKP-5 [IpakTrueckoe
MPaKTUYECKOTO 3a/laHus 3a/laHue
Hroro 16
5 Ilpunoxenus [Togroroska k 6 OIIK-1, [IKP-5 TectupoBanue
MIPOU3BOTHOM TECTUPOBAHUIO
Brinonnenue 10 OIIK-1, ITKP-5 [IpakTrueckoe
MPaKTUYECKOTO 3a/laHus 3a/laHue
Hroro 16
Uroro 3a cemectp 72
TloaroroBka u cmaua 36 DK3aMeH
JK3aMeHa
Hroro 108

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

CooTBeTcTBUE KOMIETEHIUH, (GOPMUPYEMBIX NMPU U3YyUECHHH AUCIUILINHBI, U BUJIOB Y4eOHOM
JeSATEeIbHOCTH MPEICTABIICHO B Tabyuie S.7.
Tabnuua 5.7 — CooTBeTCTBHE KOMIETEHIUH, (OPMUPYEMBIX MPU U3yUYECHUH TUCIMILUIMHBI, U BUIOB

3aHATHI
dopmupyembie Bunbl yueOHO nesTeNbHOCTH
DopMBI KOHTPOJIA
KOMIICTCHIINH Jlek. 3aH. |[Ipak. 3aH.|Cam. pad.
OIIK-1 + + + [IpakTuueckoe 3amanue, Pedepar,
TectupoBanue, JxK3aMeH
[IKP-5 + + + [IpakTuyeckoe 3ananue, Pedepar,
TectupoBanue, Jx3aMeH

6. PeifTuHroBasi cucreMa JJisi OleHKH yCIIeBAEMOCTH 00y4arouXCs

6.1. basuibHbIe OneHKH 1J1s1 POpM KOHTPOJIA

BambHbie oneHKH 17151 POpPM KOHTPOJIS MpeIcTaBIeHbI B Tabmuie 6.1.
Tabmuua 6.1 — bayuibHbIe OLIEHKH

MakcuManbHbBIA Oat
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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
6



TectupoBaHue 6 7 7 20
OK3aMeH 30
Hroro makcumym 3a 16 17 37 100
(58} (i}

Hapacratomum urorom 16 33 70 100

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

[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUH KOHTPOJIb MIPEACTABICH B TabmuIie 6.2.
Tabmuia 6.2 — Ilepecuer 6aJJI0B B OILIEHKH 32 TEKYIIUH KOHTPOJIb

bamnibl Ha naTy TEKyero KOHTpoIs Onenka

>90% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK 5

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

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

N|W | B~

< 60% oT MakcuMalIbHOI cyMMbI OaiioB Ha gaty TK

6.3. Ilepecuet cyMMbI 02/1710B B TPAAUIIHOHHYI0 M MEKIYHAPOAHYIO OLIEHKY

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

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJIIOB B TPAIUIIMOHHYIO U MEXKTYHAPOIHYIO OLIEHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBAET YCIICIIHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTIM4YHO) (3a4TEHO) 90— 100 A (OTJIIHYHO)
4 (xopor1o) (3a4TeHO) 85 -89 B (ouens xoporo)
75 -84 C (xoporo)
70 — 74 D (yaoBneTBOpUTENIHHO)
3 (yAOBIETBOPUTENBHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPUTEIHHO) (HE 3aUTEHO) Hwxe 60 6amios F (meynoBnerBoputreabHO)

7. YueOHO-MeTOoAnYecKoe 1 MH(OPMAIITHOHHOE o0ecneyeHue TUCIUTIIHHbI
7.1. OcHOBHas JqUTEpaTypa

1. Hpomkun, C. C. MaremaTuka st pemeHus: Gpu3ndeckux 3agad : yuednoe mocodbue / C. C.
[Ipomkun. — Cankr-IletepOypr : Jlanb, 2021. — 384 c. — ISBN 978-5-8114-1670-7. — Texkcr :
9NEKTPOHHBIN // JlaHb : 3MeKTpOHHO-OMOMHOTEeUHast cucTeMa. [DNeKTpOoHHBIH pecypc]: — Pexum
nocrtymna: https://e.lanbook.com/book/168721.

7.2. lonoTHUTE/IbHAS JIUTEPATypa

1. Kyapssues, E. M. Mathcad 11: [TonHOoe pyKOBOJACTBO IO pyCCKO# BepcuH : pyKoBoacTBO / E.
M. KyapssueB. — Mocksa : JIMK IIpecc, 2009. — 592 c. — ISBN 5-94074-175-4. — TekecT :
ANIEKTPOHHBIH // JIaHBb : DIEKTPOHHO-OMONMMOTEYHAsT cucTeMa. [DIeKTPOHHBIH pecypc]: — Pexum
nocryma: https://e.lanbook.com/book/1172.

2. DnemeHnTapHble GyHKIHH U UX rpaduku: Yueonoe nmocooue / M. O. I'punmmon - 2017. 91 c.
[DnexTponHbIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/7037.

3. bepman, I'. H. C6opHuK 3amau mo Kypcy mMarematndeckoro ananusa / I'. H. bepman. — 10-¢
3., crep. — Cankt-IletepOypr : Jlanp, 2022. — 492 c¢. — ISBN 978-5-8114-9878-9. — Tekcr :
ANIEKTPOHHBIHA // JIaHb : DIEKTPOHHO-OMONMMOTEYHAsT cucTeMa. [DIeKTPOHHBIA pecypc]: — Pexum

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

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS

7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKHE MOCOOUsI
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https://e.lanbook.com/book/1172
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1. Beicmiass matemartuka [. IlpakTukym 1o nuHeiHON anreOpe M aHAJTUTHYECKOW T€OMETPHUH:
YuebHoe nocobue / JI. 1. Marazunnaukos, A. JI. Mara3zunnukoBa - 2007. 162 c¢. [DneKTpoHHBIN pecypc]:
— Pesxxum nocrtyna: https://edu.tusur.ru/publications/37.

2. Ilpaktuxkym no audepeHumaibHoOMy UCHUCIeHUI0: YdueOHoe mocodue / A. JI. Mara3uHHUKOB,
JI. 1. MarasuanukoB - 2017. 211 c. [DOnekTpoHHBIH pecypc]: — Pexum pocrtymna:
https://edu.tusur.ru/publications/7085.

3. IlpakTukyM 1o Teopuu PyHKIHI KOMIJIEKCHOTO IEPEMEHHOT0, TEOPHH PSAJOB, ONEPALUOHHOMY
ncunciennio: YueoHnoe nmocooue / A. A. Enwrios, T. A. EnbrioBa - 2018. 194 ¢. [DnexTpoHHBIH pecypc]:
— Pesxxum mocrtyna: https://edu.tusur.ru/publications/7377.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JINIT
C OrpaHUYE€HHBIMH BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIU/I0B

Y4eOHO-MeTOINYEeCKUE MAaTEPUAJIbl i1l CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUOB MPEAOCTABIAIOTCA B opMaXx,
aIaNITUPOBAHHBIX K OTPAaHHYCHUSM X 3[J0POBBS U BOCHPUATHS HH)OPMALIUY.

Jl1s1 i1 ¢ HAPYIIEeHUSIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

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

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

JI1s1 JIMII ¢ HAPYIIEHUsIMHU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

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

1. [Ipu u3ydeHUH MTUCIUIUIUHBI PEKOMEHIYETCS 00pallaThCs K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT pocTym:
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 ofecreyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecriedeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS € TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I Y9eOHOH TPYIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbto. imeroTest MynbTUMeInitHOe 000pyI0BaHKE U YUEeOHO-HATJISAHBIE TTOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

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

Yyebnast aynuropusi: yueOHas ayJuTOpHs IS IPOBEACHUS 3aHATHI JIGKIIMOHHOTO THIA, YuyeOHas
ayJauTOpHUs IJs MPOBEACHUS 3aHATUM MPAKTHUUYECKOTO THUIA, yuyeOHas ayAuTOpHUs s MPOBEACHUS
3aHATHUHA CEMHHApCKOrOo THUMA, MOMEUIEHHE MJisi NPOBEAECHUSA T'PYNIOBBIX M HHAUBHIAYAIbHBIX
KOHCYJIbTAallMi, TOMEIEHUE [ MPOBEACHUS TEKYILIErOo KOHTPOJIS U MPOMEKYTOUHOM aTTECTallUu;
634034, Tomckast obnacts, r. Tomck, Bepmnnuna ynuna, 1. 74, 128 aya.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- [IpoekTop;

- [IpoeKIIMOHHBIN 3KPaH,;

- Kamepa;

- Muxkpodos;

- Tymba s mokinaguuka;

- MaruutHo-MapKepHas JOCKa;
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- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaress.

[IporpammHOe obecnieueHue:

- Microsoft Office PowerPoint 2010;

- Windows;

VYyeOHas aynuTopusi: yueOHas ay JUTOPUS AJIsl IPOBEACHUS 3aHATUI MPAKTUYECKOTO THUIIA, yueOHas
ayIUTOPUS [l POBEJICHUS 3aHATUI CEMHHAPCKOTO THUIA, TOMEIIEHHE sl IPOBEACHUS TPYNIOBBIX U
WHIUBUIYaIbHBIX KOHCYIbTAINM, MOMELIEHUE JJI MPOBEACHUS TEKYIIEro KOHTPOJIS U MPOMEKYTOUHOM
atrectanuu; 634034, Tomckast obnacts, T. Tomck, Bepmununa ynuma, 1. 47, 302 ayn.

Onucanue UMeroLerocss 000pya0BaHuUs:

- InTepakTUBHAs MTaHEIb;

- Kamepa;

- Muxpodos;

- Tym0Ga st mokagumKa;

- MaruuTHoO-MapKepHas J0CKa;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;

- PaGouee mecTo mpenogaBaTels.

[IporpamMmMHoe obecrieueHue:

- Adobe Reader;

- Google Chrome;

- Microsoft Office 2013;

- Windows 10;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHOe o0ecnedyeHue 1Jisl CAaMOCTOSITeIbHOM padoThI

Jlist caMoCTOSATeNbHOUW pabOThl UCTIOJB3YIOTCS YUeOHbIE ayaUTOPUH (KOMIBIOTEPHBIE KIACCHI),
PacoNOKEHHBIC TI0 apecaM:

- 634050, Tomckas o6nactb, T. Tomck, Jlennna 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, Bepmmauna ynuna, a. 74, 207 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- yuebHas mebenb;

- KOMITBIOTEPHI;

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

[TepeueHs mporpaMMHOTO OOECTICUCHUSI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 mnst Windows;

- 7-Zip;

- Google Chrome.

8.4. MaTepuaanO-TeXHquCKoe odecneyeHue AUCHUINJIHHBI JIsA JIMI ¢ OrPAHUICHHBIMU
BO3MOKHOCTSIMH 310POBbA U HHBAJINI0B

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

[Ipu 3aHATHAX ¢ OOy4YarOUIMMHCA C HAPYWIEHHSMH CJYyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOUIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/nepenadn yuyeOHol nHpopMaImy B JOCTYIHBIX (opMax, MOOMIIBHON CUCTEMBI MPEINOaBaHUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAJIMHOCTHIO, TIOPTATUBHON MHAYKIIMOHHON CHCTEMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSl 00ydJaromuecs: ¢ HapyIIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOM TEXHUKOM,
ayAMOTEXHUKOM, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPEIYCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YAaJIEHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claija Ha dKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH I KOMPOPTHOTO
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MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammapara
HCIIOJBb3YIOTCS allbTEpHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U Apyrue TEXHUYECKUE CpeacTBa
npuema/rnepenadyn yueOHoW nHGOpMaIMH B JOCTYHMHBIX GopMax, MOOMIIBHON CUCTEMBI OOYUYCHUS IS
JIIOJIEN ¢ MHBAIMIHOCTEIO.

9. OueHOYHbIe MaTepPUAJIbl M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3aAUMH U3yUeHUs!
JUCIUTIINHBI

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

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

KOMITETEHIINI UCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B TabmuIe 9.1.
Ta6ymma 9.1 — ®opMbI KOHTPOJIS M OLICHOYHBIC MATEPUAIbI

Ha3Ba2E’;§§;ﬁj:$: (Tem) igﬁlﬁ:f eyl-fry];;e ®opmbl kKoHTpoItst | OnieHouHbIe MaTepuaisl (OM)
1 3apaum, crosmue nepes OIIK-1, [IKP-5 |Pedepar [IpuMmepHBIil nepeyeHs TeM
HCCIIEA0BATENIEM Ui pedepatoB
TectupoBanue [IpumepHbIil nepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [IepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
2 Oyskuu ¥ rpaduKu OIIK-1, ITKP-5 |IIpakTtuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
3a/1aHHe
TectupoBanue IIpuMepHBIii epeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHb 7K3aMEHALIMOHHBIX
BOIIPOCOB
3 IIpunoskeHus: BEKTOPHOM OIIK-1, ITKP-5 |IIpakTuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
anreOpsl 3aJaHue
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [lepeueHp 7K3aMEHALIMOHHBIX
BOIIPOCOB
4 Ilpunoxenusa komriekcHeix  |OIIK-1, I[IKP-5  |IIpakTtuueckoe TeMbl MpaKTUYECKUX 3aJaHUI
yuced. 3a/laHue
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Iepeuenb sK3aMEeHALIMOHHBIX
BOIIPOCOB
5 Ipunoxxenus npousBoanot  |OIIK-1, IIKP-5 |[IpakTuueckoe TeMbl MpakTUYECKUX 3aJaHUI
3a/laHue
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB

Hlkana oneHku cHOPMUPOBAHHOCTU OTIEIBHBIX IUIAHUPYEMBIX PE3yJIbTaTOB OOy4YEeHUS IO
JTMCLUUIUIMHE TIpHBeneHa B Tabnuue 9.2.
Tabnuna 9.2 — lllkana oueHku cOPMUPOBAHHOCTHU IUIAHUPYEMBIX PE3yJIbTATOB OOyUECHHS IO

JUCHUITIIIMHE
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dopmynupoBKa TpeOOBaHUH K CTETICHH C(HOPMHUPOBAHHOCTH
Ouenka bamner 3a OM MJIAHUPYEMBIX Pe3yJbTaTOB 00ydeHUS
3HATh yMETh BJIQ/IETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEyIOBIETBOPUTENHHO) | MAKCUMAIBHOMU | UITU ()parMeHTapHBIC YMEHHUH UITN HABBIKOB WU
CYMMBI 0aioB 3HAHUSA YaCTHUYHO (dbparmMeHTapHbIE
OCBOEHHOE MPUMEHEHHE
yMEHHE HABBIKOB
3 ot 60% no o01mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YZ1OBJIETBOPUTENBHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCIEIIHOE, HO HE
MaKCHMaJIbHOM 3HAHUS CHUCTEMAaTHUYECKH | CHCTEMAaTUYECKOE
CyMMBbI 0aJI0B OCYIIECTBIISIEMOE IIPUMEHEHHE
yMEHHUE HABBIKOB
4 (xoporo) ot 70% no chopMupOBaHHBIE, B 1IEJIOM B IICJIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CYMMBI 0ayuioB | mpoOseMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIPUMEHEHHE
HaBBIKOB
5 (OTIU4YHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMAJIbHOW | CHCTEMaTHYECKHE yMEHHUe CUCTEMATHUYECKOE
CYMMBI 0aIOB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHUPOBAHHOCTH KOMITETCHIIMI MpHBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUH

OreHka

dopMynrpoBKa TPeOOBAHUN K CTETICHH KOMIIETEHITUN

2
(HEYTOBJIETBOPUTEIIHLHO)

He nmeet HeoOX0IMMBIX PEICTABICHUN O IPOBEPSIEMOM MaTepHualie

WIH

3HaTh HAa YPOBHE OPHEHTHPOBaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMUS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOUYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YIOBIIETBOPUTEIHHO) |M3YYCHHBIHN 3JIEMEHT COACPKAHUS PENPOAYKTUBHO: TIPOU3BOIHHO
BOCITPOM3BOJUT CBOM 3HAHUS YCTHO, MUCbMEHHO UJIU B IEMOHCTPUPYEMBIX
JICUCTBUSIX.
4 (xoporo) 3HaTh, YMETh, BIIaJIETh HA AHAJTUTHYECKOM ypOBHE. 3Has Ha

PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX JIOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U
NEePCTIEKTUBBI PA3BUTUS U OCOOEHHOCTH I pa3HbIX O0BEKTOB YCBOSHHUSI.

5 (OTJIMYHO)

3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHE. OOy4aromuics 3HaeT
M3YYEHHBIHN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIbHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUAX, YUUTHIBAsI U YKA3bIBasl CBA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0
3HaYUMOCTD B COJIEP)KAHUU JUCIUILTUHBIL.
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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
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MomgpHat TEMLIOEMEOCTE HACAIBHOTO Tasa IpH
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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
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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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