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AHHOTaUs

Hucuumnuna  «CroenuanbHble  pa3fieibl  BbICHIEW — MaTeMaTUKW»  BXOAUT B
00pa3oBaTeNbHYI0 MPOrPaMMYy BBICHIETO OOpa30BaHHsSI — MPOTPAMMY MATUCTPATyphl TIO
HampaBjeHuto mnonaroroBku/ crnenuanbHOocTH  09.04.03  «IIpuknagnas wuHpOpMaTHKa  »
HanpasineHHocTH «MHpOopmarmonHas chepay. Juciurmmaa peanusyercs kadeapoit «Ned1y.

JlucuuniuuHa HaleaeHa Ha (GOpMUPOBAHKE Y BHITYCKHUKA CIIETYIOIIUX KOMIIETEHIIUNI!

[IK-11 «cnocoOHOCTh HMCMONB30BaTh W Pa3BUBATh METO/bl HAYYHBIX HCCIIEIOBAHUN M
MHCTPYMEHTApHUs B 00JIACTH MPOESKTUPOBAHUS U YIpaBiieHUs UHGOPMAIMOHHBIMU CHUCTEMaMU B
MIPHUKITATHBIX 00TaCTIX)

CopepxaHue AUCLUUIUIMHBI OXBAThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C NPUMEHEHHEM
YUCJIICHHBIX METOJOB JUIsl  CJIOKHBIX TPUKIAIHBIX 33Ja4, a TaK € C MOJEIUPOBAHUEM
JTUHAMHYECKHX TIPOILECCOB (MOJENIM KOHKYPEHIIMH) B €CTECTBEHHOHAYYHOW M COLMaIbHOU
cepe.

[IpenogaBanue AMCHUIUIMHBI MPEAyCMATpUBAET Clenyromue (QOopMbl OpraHu3aluu
y4eOHOTr0 mporecca: JEKINH, JIJaA00paTopHbie paboThl, CAMOCTOSITENIbHAs paboTa 00yJaroerocs,
KOHCYJIbTAIINH.

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUIHASI aTTecTaus B (hopme audhepeHIINPOBAHHOTO 3aUETa.

OO6mias TpyA0EMKOCTh OCBOEHUS AUCLMILTUHBI COCTaBIseT 3 3aueTHBIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YITATOB OOYUCHHS 11O AUCIUTIIIIHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[enpro mpenogaBaHus JUCHHUILTUHBI SIBISICTCS 3HAKOMCTBO OOYYAIOIIMXCS C pa3feiaMu
BBICIIICH areOphl, YNCIICHHBIMU METOIaMH, YMCJIC IMUPOKO UCIOJIb3YEMBbIMH B TAKHUX 00JIACTIX
MPUKIAIHON MH(DOPMATUKH KAaK CTAaTUCTHKA M MallMHHOE oOydeHue. M3ydeHwe OCHOBHBIX
MOHATHH M METOJIOB JaHHOW JAMCHMIUIMHBI JaeT IHPHOOPETEHUE HABBIKOB HCITOJIb30BAHHS
amnmapata ¥ METOJOB JHUCHUUIUIMHBI ISl TMOCTPOCHUS M HWCCICIOBAHMS 3a1a4 TpPeIMETHOU
o0OiacTH, (OPMUPOBAHHWE HABBIKOB CAMOCTOSATEIBHOIO YIUIYOJCHHUS HM  PACHIUPCHHUS
MaTEMATHYECKUX 3HAHWA M TPOBEIACHHUS MATEMATHYECKOTO MOJCITUPOBAHUS TMPUKIATHBIX

3a1a4

1.2. JucumrmiuHa

BXOOUT B

CcoCTaB

yactd, (QOpMHPYEMOH  y4aCTHHKAMHU

0o0pa3oBaTeNbHbIX OTHOIICHUH, 00pa30BaTENIbHOI MpOrpaMMbl BhICIIET0 00pazoBaHus (ianee —

OI1 BO).

1.3. IlepeueHb IIaHUPYEMBIX PE3YJIHTATOB OOYUEHHS O JUCLUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMH pe3ynbTratamu ocBoeHust OI1 BO.

B pesynbrare m3ydeHus NTUCHMIUIMHBI OOyYaroImuiics JOJDKEH 00JanaTh CIeTyHOUIMMU
KOMIIETEHIIMSIMU WJTH WX 9acTsAMH. KoMIeTeHIMu 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B

Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHANKATOPOB MX JOCTHKCHHS

Konu
Kareropus (rpynna) Kon n HanMeHoBaHME UHIMKATOPA JOCTUKEHUS
HAaMMEHOBAHHE
KOMITETCHIIHT KOMITETCHIIUH
KOMIIETEHIINH
I1K-11.3.1 3HaTh TeOpHIO U MAaTEMaTUYECKUE
MOJIeT HH(POPMAIIMOHHBIX TIPOIIECCOB U CHCTEM,
METO/IbI ITpeoOpa3oBanus UHPOPMALIMU, METOIBI
paboOTHI CO 3HAHUSIMU, OCHOBBI TTIOCTPOCHUS U
UCCIIeIOBaHMsI MHPOPMAIIMOHHBIX MOJIENEH,
[IK-11 cnoco6HOCTh | MOAEINEH MaHHBIX U 3HAHUH, MPUHIIUITBI CO3aHuUs
HCIIOJIb30BaTh U 1 QYHKIIMOHUPOBAHMSI aIlapaTHBIX U
pa3BUBATh METObI MIPOTPaMMHBIX CPEACTB aBTOMATU3AINH
Hay4HbIX MH(OPMAILIMOHHBIX MTPOLIECCOB, METO/IbI
WCCIICIOBAHUI 1 YIPaBJICHUS KaY€CTBOM U OI[EHKU
MHCTPYMEHTapusl B 3¢ pexTUBHOCTH MH(POPMATMOHHBIX CUCTEM
[Tpodeccuonanbubie PYM p b bopwma
obnactu ITIK-11.VY.1 ymers popmynarpoBaTh 1eIu U
KOMIIETEHIIUH

IIPOEKTUPOBAHHUS U
yIpaBJIeHUS
MH(OPMaLOHHBIMU
CHUCTEMAaMH B
MPUKIIATHBIX
obunacTax

3aJ]auy Hay4HBIX UCCIIEIOBAaHHM, BEHIOUpPATh
METO/Ibl ¥ CPE/ICTBA UX PEIICHMS HAyYHbIX 3aad4,
MIPOBOJIUTH AHATIU3 PE3YIbTATOB TEOPETUUECKUX
1 DKCIIEPUMEHTAIIbHBIX UCCIEIOBAaHUN,
0hOpMIIATh HAYIHBIE ITYOIUKAITIN

[TIK-11.B.1 BnageTs HaBBIKAMH PabOTHI C
MHUPOBBIMH HH(GOPMAITMOHHBIMU PECYPCaAMU,
HaBBIKAMH MOCTPOECHUSI MAaTEMATUYECKUX
Moenel nHPOPMaITMOHHBIX TTPOIIECCOB
CHCTEM, HaBbIKAMHU TJIAHUPOBAHUS HAYYHOTO
IKCIIEPUMEHTA

— «HayuHo-TexHUYECKU CeMUHAp,

2. Mecro nucuumiauHsl B cTpykType OI1
JucnurnnuHa MoxkeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
MIPU U3YYECHHUH CIIETYIOUIUX TUCIUIUINH:
— « MaremaTuueckrie METO/IbI U MOAETU PUHATHUS PELICHUIT»,
— «MudopmarmonHoe 00IIECTBO U TIPOOJIEMBI MPUKIIATHON HH(HOPMATHKN,




3HaHMs, TOJYy4YEHHBbIE NPU U3YYEHUU MaTepuana AaHHOM IHUCLUUIUIMHBI, HMEIOT Kak
CaMOCTOATENIbHOE 3HAYEHHE, TaK U MOT'YT UCIIOIb30BATHCS IIPU U3YYECHUU APYTUX JUCLUIIINH:
— « OnTumu3zanys NpUHITHS PEIIEHUH B YCIOBUSIX HEONPEAECIEHHOCTIY.

— «HayuHo-TeXHUYECKU CeMUHAp,

— «Craructrueckast 006padboTka HHGOPMAITHK,
— «lIpon3BoICTBEHHASI IPAKTUKN HAYYIHO-HUCCIICIOBATEIbCKAsT PabOTa

3. OO0BEM U TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00IIeM 00beMe MUCHUILUIMHBI, TPYIOEMKOCTH OTACIbHBIX BHJIOB Yy4eOHOM
paboTHI MO TUCHHUILIMHE (M pacipeieieHUue ITOM TPYLIOEMKOCTH 110 CEMECTPaM) MPECTABICHbI B

Tabymue 2.
Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUTLITNHBI
TpynoeMKocTh 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKkocmp oucyunIuHsl, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii 0020MoeKu 8 8
AyoumopHhuie 3anamus, BCEro 4ac. 16 16
B TOM YHCIIE:
nexmu (JI), (gac) 8 8
npakTudeckue/cemunapckue 3anatus  (I13),
(dac)
naboparopusie pabotsl (JIP), (dac) 8 8
KypcoBoil npoekT (padota) (KII, KP), (yac)
HK3aMeH, (4Jac)
Camocmosmenvnas paboma, Bcero (dac) 92 92
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auer, sx3amen (3auer, dudd. 3auq, M. Hudd. 3au.
3au.
DK3.%*%*)
[Ipumeuanue: **KaHz[Hz[aTCKHﬁ SK3aMeH

4. ConepxaHue JUCITUTUTHHBI

4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTHHBI IO pa3JeiaM U BUAAM 3aHITHIA.

Pa3Z[€J'II>I, TEMBI IUCHUIIJIMHBI U UX TPYAOCMKOCTh IIPUBCACHLI B Ta6n1/1ue 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Paznesibl, TeMbl JUCIMITIHHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 2
Pazgen 1. Meroabl peuieHust JIMHEWHBIX U ) ) )
HEJIMHEHHBIX alTe0pandecKuX ypPaBHEHUH U CUCTEM.
Pazmen 2. Pemenme 3amaum Komm  ans
i GepeHInaTbHBIX  YpaBHEHHH W CHCTEM 2 2 22
I pepeHInAIBHBIX YPaBHEHHUH.
Paznen 3. luddepennmansubie ypaBHEHUS U CUCTEMBI
b GepeHINaTbHBIX YPaBHEHUM Ui MOJIEIUpOBaHus] 2 2 24
NUHAMUYECKUX B3aUMOJICHCTBUIL.
Pasznen 4. OqHoMepHas onTUMU3ANUs GyHKIUH 2 2 24
Hroro B cemecTpe: 8 8 92
Utoro 8 0 8 0 92




IIpaxTrueckas

MOATOTOBKA  3aKJIIOYaCTCA B  HCHOCPCACTBCHHOM  BBIIIOJIHCHUU

oOydJalolmMMuUCs  OMNpeNeleHHbIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
npodeCCHOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
Copep:xanne pa3aelioB M TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIE 4.

Tabmuua 4 — CopeprkaHue pa3esoB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena

HaszBanue u conep:xkanue pas3ieiioB U TEM JEKIIMOHHBIX 3aHATHI

1

1.1 HopMbl BeKTOpOB M MaTpHIl M UX cBoicTBa.. Meton ["aycca,
3edaensi, METOAbl NPOTOHKKM M IMPOCTBIX HUTEpalUi IS
YHUCJIEHHOTO pEIIeHUsI CHCTeM JIMHEWHBIX anredpanvyeckux
YPaBHEHUM.

1.2. Meronpl penieHns HENTMHEWHbBIN YpaBHEHUM U CUCTEM.
Merton HerotoHna a1t HenuHEWHbIX ypaBHeHU. Meton HeroToHa
JUIl CHUCTEM HEIIMHEWHBIX YPAaBHEHMM UM TPYAHOCTH €ro
npuMeHeHus. Momudukanuu metona HeroToHa.

2.1. Yucnennble METOIbI petieHus 3aaaun Koy,

Meton Pynre-Kytra. Ananus ommbok metonos Pynre-Kyrra.
MeTobl IPOrHO3a U KOPPEKLUH.

2.2.Ceenenue 3amaun Komm s ypaBHEHHMS n-TO MOpsJKa K
3agade Komm 115 cucteMbl ypaBHEHUI [IEPBOTO MOPSIKA.

3. 1. Monenu 3KCIOHEHIMAIbHOIO U JIOTUCTUYECKOIO POCTa.
Mopens Jlanuectepa s ommcaHus OOEBBIX JICHWCTBUU.
O6o061enHas moaens JlaHduecTepa Ui onucaHMUs MOJI MO3ra.

3.2 buonormyeckuit ocumnsatop. Mogens JloTtkn-Bonsteppa
(Mozenb XMIIHHMK-KepTBa). lcmonb3oBaHue MOJIENM XUIIHHK-
KepTBa JJS HKOJOTHYECKOr0  MOJAETMPOBaHUSA (3arpsi3HEHHE
OKPY)KaIOIIeH Cpeibl, OYUCTKA CTOYHBIX BOJ), JUISt
MOJIEJIMPOBAaHUSl  KJIaccoBOM  OOppOBI M Oeccki1accoBOrO
o0miecTBa.

3.3 Mogaenu BUPYCHBIX MH(MEKIMI U pacrnpocTpaHEeHUs
snuaemui. Monens Wa-Tor

4.1. HeoOxoaumbie yCIOBHSI MUHUMYMa M JTIOKAJIU3AIMHA OTPe3Ka
MUHUMU3AIUN UCXOTHON PYHKIIUH.

4.2. Metoabpl TPSAMOr0 MOMCKA: ONTHUMAaJbHBIA TAaCCUBHBIN
MTOUCK, METOJ JEJIeHUs OTpe3ka momojam, metron dubonauuw,
METO/ 30JI0TOTO CEUEHHS.

4.3. DphHeKTUBHOCTH METOJIOB MPSIMOTO TTOUCKA.

4.4. Metoabl MUHUMH3ALUH TIaKUX (QYHKIUI.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6muma 5 — [IpakTHdeckue 3aHsITHS U KX TPYT0EMKOCTh




N3 Hux Ne
No | Tembl npaktrueckux | @OpMbl IpakTHUYECKUX | TpPymOEMKOCTb, |IPAKTUUYECKOM |pa3jaeia
/o 3aHATHI 3aHATAN (dac) IIOJTOTOBKH, | JUCLIMII
(gac) JIMHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopaTtopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .
Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
No Tpynoemx NPaKTHYECK | paszien
wa HaumenoBanue nabopatopHbix padboT ocTh, (uac) oif a
MOJTOTOBK | JUCIIHIT
u, (dac) JIUHBI
Cemectp 2
1 | JlaGoparopHas pabora Nel Pemenue HenTWHEHHBIX 2 2 1
anredpanveckux ypaBHeHUu meto oM HproToHa
2 | JlaboparopHass padora Ne3. PerieHue aBTOHOMHBIX 4 4 3
cuctem qudHepeHINATBHBIX ypaBHEHUN
Jlanuecrepa u Jlotku-BonbTeppa
3 | Jlaboparopuas pabora Ne4q, Pemenue 2 2 3
muddepeHIHaATbHBIX ypaBHEHUU
AKCITOHCHIIMATLHOTO U
JIOTUCTUYECKOTO POCTa
Bcero 8 8

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaroIXcs

Bugsl camocTosTenbHON pa6OTBI " €€ TPYAOCMKOCTD ITPUBCJCHLI B Ta6n1/1ue 1.

N Bcero, | Cemectp 3,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia
24 24
mqucruminael (TO)
KypcoBoe npoextuposanue (KII, KP) - -
PacuetHo-rpaduueckue 3ananus (PI'3) - -
Brimonnenue pedepara (P) - -
IToAroToBKa K TEKYIIEMY KOHTPOJIIIO 20 20
ycneBaemoctu (TKVY)
Jomamraee 3amganne (/13) - -
KonrtposnbHble paboTsl 3a04HKuKOB (KP3) 24 24
IToaroToBka K MpOMEKyTOYHOU
24 24
arrectaiuu (I1A)
Bcero: 92 92

Tabmuma 7 — Buasl caMOCTOSITENIBHOM PaOOTHI M €€ TPYI0EMKOCTD




5. IlepeyeHnb y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEILHON PabOThl 00YUAIONMIUXCS TT0 TUCIUIUIMHE (MOTYITIO)
Y4eOHO-METOAMUECKNE MaTePHAbl JIJISI CAMOCTOSITEIIbHONH pabOThl OOYYArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U FIEKTPOHHBIX YUEOHBIX U3TaHUI
[lepedyeHpb nevaTHBIX U SJEKTPOHHBIX YYeOHBIX M3/IaHUH MPHUBEIEH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUI

Mudp/
URL aapec

bubnuorpaduueckas ccplika

Komuectso
9K3EMILTSIPOB B
oubmoreke
(kpome
ANIEKTPOHHBIX
IK3EMILUISPOB)

https://znanium.com/catalog/product/1902582

3eHkoB, A. B. Beruncnureaprnas MaTeMaTHKa
s I T-cienmansHOCTEH @ yueOHOE ocobue /
A. B. 3enkoB. - Mocksa ; Bonorna : Uuadpa-
Wmxenepus, 2022. - 128 ¢. - ISBN 978-5-
9729-0883-7. - Tekcr : anexTponHsiid. - URL:
https://znanium.com/catalog/product/1902582—
PexwM gocTyna: mo moarmucke.

https://znanium.com/catalog/product/1013723

I'noBarkas, A. I1. BeIlaucIuTEeIbHBIC MOJICIH :
yuebHoe mocodue / A.Il. I'moBarkas. —
Mocksa : UH®PA-M, 2021. — 395 ¢c. —
(Briciiee obpazoBanue: bakanaspuar). — DOI
10.12737/1013723. - ISBN 978-5-16-014981-
3. - Tekcrt : amexTponHsrii. - URL:
https://znanium.com/catalog/product/1013723—
PexwM gocTyna: mo moamucke.

https://znanium.com/catalog/product/1088111

[a6apmmHa, . C. OCHOBBI KOMITBIOTEPHOM
MaTeMaTHKH. 3aja4ui CHCTEMHOTO aHAIN3a 1
yrpasienust : yuebnoe nocodbue / U. C.
[a6apmuna, E. B. Kopoxosa, B. B. Kopoxos
; FOxHbIl QenepanbHbI YHUBEPCUTET. -
Pocrog-Ha-Jlony ; Taranpor : M3naTenscTBO
IOxHoOTO denepanpHOro YHHBEpCHTETA, 2019.
- 142 c. - ISBN 978-5-9275-3118-9. - Tekcer :
asIeKTpoHHbIH. - URL:
https://znanium.com/catalog/product/1088111
— Pexxum foctyna: o noamnucke.

https://znanium.com/catalog/product/926480

Turos, K. B. KoMnelorepHast MareMaruka:
Yyebnoe mocobue / K.B.Tutos - M.: U]
PUOP, HUL] MHD®PA-M, 2018. - 261 c.
(Boicuiee oopazoBanue). - ISBN 978-5-369-
01470-7. - Teker : anekTpoHHbIH. - URL:
https://znanium.com/catalog/product/926480—
Pexxum noctyna: 1mo mojmmcke.

7. TlepedyeHb AIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
UH(POPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTn « HTepHeT»




[epeueHn AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcos UH()OpPMAIIMOHHO-
TEJICKOMMYHHKAIMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX Ui OCBOCHUS THCIHILIAHEI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECypcoB HHMOpPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTh «HTepHeT»
URL aapec HaumenoBanue

http://window.edu.ru/ Becrutarnas anexTpoHHas 6ubaroreka onnaiid "ExnHoe 0KHO K
oOpa3oBaTenpHBIM pecypcam”

https://www.intuit.ru/ Haronansueiit OTkpeTeiii Yuausepceuter "MHTYUT"

https://elibrary.ru/ eLIBRARY .RU - Hayunas syiekTpoHHast GHOIHOTEKA

http://lib.guap.ru/ bubanorexa I'YAIT

https://znanium.com/ DJIeKTPOHHO-OHOIMOTEYHAs CHCTeMa Znanium

https://e.lanbook.com/ OBC Jlanp

https://www.book.ru/ BOOK.RU - coBpemeHHas 371eKTpOHHAS OMOIMOTEKA JUTS BY30B
U CCY30B OT IpaBooOIanaTess

https://urait.ru/ O6pasoBarenpHas miardopma FOpaiir

http://www.iprbookshop.ru/ DnekrponHo-0ubanoreuHas cucrema [IPR BOOKS

http; //kufas.ru/ OCHOBHI ITPOTPAMMHPOBAHU
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8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEUYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTENLHOTO MpOoIecca M0 JUCIUIIIHHE.
[Tepeuenp UCTONIB3yeMOTr0 IPOrPaMMHOTO oOecTieueHHs npeacTabieH B Tabuuie 10.

Tabmuna 10— [TepeueHsr mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

Microsoft Office Professional Plus.
Microsoft Excel
Matlab

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEeMbIX npu
OCYIIECTBIICHUU 00pa30BaTEIHLHOTO MPoIlecca MO AUCIHILTHHE

[lepeuenr uCHOMB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEJICTaBICH B
Tabauie 11.

Tabnuua 11— Ilepeyens HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKas Oa3a
CoctaB MaTepHambHO-TEXHHUYECKON 0a3bl, HEOOXOAUMOW JJs  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca Mo TUCITUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTeprallbHO-TEXHIUYECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)

1 | ®ougayouropuit I'YAII (kad.41) nis npoBeneHus
JICKIIMOHHBIX U JTA00OPATOPHBIX 3aHITUN

10. Omnenounble CpencTBa sl TPOBEACHUS TPOMEKYTOUHOMN aTTeCTAIlIU




10.1. CocTaB OLICHOUHBIX CPEACTBAJS MPOBEACHUS TNPOMEKYTOYHOM aTTeCTaIUH
00ydJaronuxcs Mo IMCUUILIMHE TTpUBeIeH B Tabnwuie 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI TPOMEKYTOYHOM aTTeCTAIH

Buza npomexyTo4HON aTTecTaluu IlepedyeHb OLICHOYHBIX CPEACTB
HuddepennrpoBanHblii 3a4€T Cnucoxk BOMpOCOB;
TecTtsr;
3amaun.

10.2. B kauecTBe KpUTEpPHUEB OICHKH YPOBHSI C(HOPMHPOBAHHOCTH (OCBOCHHS)
KOMIIETCHIIMA O0y4YaroNIMMUCS TMPUMEHSETCS S-O0auThbHas MIKaia OIEHKA cPOpMHUPOBAHHOCTU
KOMIIETEHIIHI, KOTopas puBeaeHa B Tadumie 14. B TeueHne cemMecTpa MOXKET HCIOIB30BAThCS

100-0ayuipHas  mkajia

MOJAYJIbHO-PEUTHHIOBOM  CHUCTEMBl  YHUBEpCUTETa,  IIpaBUia

HCIIOJIBb30BaHHA KOTOpOfI, YCTAHOBJICHBI COOTBCTCTBYIOIIUM JIOKAJIbBHBIM HOPMATHBHBIM AKTOM

I'VAIL

Tabnuna 14 —Kputepuu onieHKH ypoBHS c(HOPMUPOBAHHOCTH KOMIETEHIIUN

Or11eHKa KOMITETEHIUI

5-0ayupHad mIKama

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

«OTJIIMYHO»
<(Ga4YTCHO»

— oOy4aromuiics TJIIyOOKO W BCECTOPOHHE YCBOWMJ IPOrPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIICOBATEIIHFHO U TPAMOTHO €T0 H3JIaracr;

— ONMpasiCh Ha 3HAHWS OCHOBHOW W JIOTIOJHHUTEIHHOW JIMTEPATYPHI,
TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TIOJIOKCHHS C TIPAKTUYCCKOM
JIESITCIIBHOCTBIO HAIPaBICHUS;

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIIeIMATN3UPOBAHHBIX TOHITHUH.

(XOPOLIO»
(Ga4YTCHO»

— oOyyaroluiicss TBEpI0 YCBOMI MPOTPaMMHBINA MaTepuai, TpaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3bIBAa€T YCBOCHHBIE 3HAaHUS C MPAKTHUYECKON AESITeTbHOCTHIO
HaTPABIICHUS;

— apryMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIEHHS;

— BJIaJICET CUCTEMOM ClelnaIn3uPOBAHHBIX TOHSITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»

— o0Oyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYIIECTBY M3JIaraeT €ro, ONHPasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B NPAKTUYECKOM NPUMEHEHUW 3HAHWUU
HaIlpaBJICHUS;

— cnabo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHMS;

— 3aTpyaHseTcs B GOpMYIMPOBAHUN BBIBOJOB M 0000IICHUI;

— YaCTHYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX MOHSITHIA.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

— O0ydJaromuiicss HE YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKAeT  CYLIECTBEHHbIE  OIIMOKM W  HETOYHOCTH NP
paccMOTpeHHH TIPo0JIeM B KOHKPETHOM HalpaBIICHUH,

— WCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM PUMEHEHNUHN 3HAHH;

— HE MOXET apryMEHTHPOBATh HAYUHbIE MTOJIOKECHHUS,;

— He (JOpMYIIHPYET BBIBOJAOB H 0000IICHHH.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIE MaTEPHAIIBL.
Bompocsr (3amaun) asis 9K3aMeHa mpeICTaBIeHb B Tabuie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 2K3aMeHa




Kon

Ne i/t [Tepeuens BonmpocoB (3a1au) 11 IK3aMeHa HHKaTOpa
Y4eOHBIM MJIAHOM HE MPEAYyCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qudd. 3adera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3agera
Kon
Ne /i1 [Tepedyens BonpocoB (3amav) 11 3aueta / nudd. 3auera HHIIKATOPA
1 HopMbl BEKTOpOB 1 MaTpHII. IK-11.3.1
2 MeToapl TOYHOTO pEIIeHUsT CHCTeM JIMHEeWHBIX anreOpandeckux | [TK-11.3.1
YpaBHEHU.
3 Metoapl UTEPAIMOHHOTO PEIICHUsT CUCTEeM JUHEHHbIX anreOpanyeckux | [1IK-11.3.1
YpaBHEHUN.
4 MoaudunupoBanHbiii MeTo HeroTOHA T1IK-11.3.1
5 OcobenHocTr mpuMeHeHUs MeToia HeroToHa. IK-11.3.1
6 OcHOBHBIE MOHATHUS U onpeaenaeHus 3aaaun Komm TIK-11.3.1
7 Cytp MeToa HproTOHA 1711 OHOTO HEJIMHEMHOTO IK-11.V.1
8 Cxoaumocth MeTobl HpI0TOHA M TPYAHOCTH €ro IPUMEHEHHMS. IIK-11.V.1
9 Monudukarmmm merona Herorona. IIK-11.B.1
11 Metonel Pynre-Kyrra m cnocoOsl yudera ommbok unterpuposanus | [IK-11.B.1
STUMH METOJAMH.
12 Ceenenue 3anaun Komm 11t ypaBHeHus n—ro nopsaka k 3agade Komm | [1K-11.3.1
JUISL CUCTEMBI YPaBHEHUH NIEPBOT0O MOPSIKA.
13 MeTo/1bl TPOTrHO3a U KOPPEKIIUU IK-11.3.1
14 Mopenu SKCIIOHEHIIMAIBHOTO U JIOTUCTHYECKOTO POCTA. [IK-11.B.1
15 Monens Jlanuecrepa st onucanusi 00eBBIX TEHCTBUH. IIK-11.B.1
16 O0600mmenHas Moziesb Jlanuectepa Jyist ONMCAaHMs MOJT MO3Ta. IIK-11.V.1
17 buonornueckuit ocumiaTop. Mogens Jlotku-BonbTeppa K-11.v.1
XHUIIHUK-)KEPTBA).
18 Hcnons3oBaHne MoOJENM XMINHHUK-XKEpTBA  JUIA monenupoBanus | [IK-11.V.1
9KOJIOTUYECKHUX U COLMAIbHBIX MPOLECCOB
19 Mopnenn BUPYCHBIX HH(EKIMH U paCIPpOCTPaHEHUS SIUAEMU. IIK-11.V.1
20 [Tpunnuns! popmuposanus Mozaenu Wa-Tor IK-11.¥.1
21 Heo6xoanuMele ycioBuss MUHUMYyMa U JIOKaJTU3aMH OTpEe3Ka [K-11.3.1
MUHUMU3ALNUN UCXOTHON (PYHKIIHH.
22 MeToapl MPSMOTO TOMCKA: ONTHUMAbHBIA MAacCUBHBIA mouck, merton | [TK-11.3.1

CCUCHUA

ACJICHUA OTpE3Ka II0oIoJlaM, METOA q)I/I6OHa‘I‘H/I, METOJ 30J0TOTO

Ilepeuenp TeM [UIs KypCOBOTO TPOEKTUPOBAHUS/BBINOJHEHUS KypCOBOH pabOThI

MpeICTaBICHBI B Tabmwmie 17.

Tabmuua 17 — IlepeueHb TeM AJIs1 KypCOBOTO MPOEKTUPOBAHMSI/BHIIIOJIHEHUSI KYPCOBOM pabOThI

Neo /it N
KypCOBO# pabOThI

[TpumepHBIii TepeueHb TeM sl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS

Y4eOHbIM MJIaHOM HE PEIYCMOTPEHO

BOHpOCBI AJi1 IMPOBEACHHUA HpOMe)KYTO'-IHOI\/’I arrécrauiin B BHAC TCECTUPOBAHUA

MpeICTaBICHbI B Ta0nwie 18.

Tabmuua 18 — [IpumepHbIii TepeueHb BOIIPOCOB ISl TECTOB




Ne i/t

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB

Kon
WHIAMUKATOpPA

EHH IIPMMEHEHMA MeToa IIPOCTEIX MTepauMﬁ HeoOxoOuMa
(1) cxoaMMOCTh UTEPAIIMOHHOTO MpoIiecca

(2) pexyppeHTHOCTb CUCTEMBI YpaBHEHHI

(3) HenmUHEHHOCTH ypaBHCHHI

IMK-11.3.1

Ecin B ciydae, KoOT'IDa CUCTEMa HEJIMHEMHBIX YPaBHEHUM MMeeT
HECKOJIbKO BO3MOXHEIX PeEUeHMM M IO MeTOOy NPOCTHIX MTepaluM
HaMOeHO OIOHO M3 HMX, TO IJid IIOMCKa IOPpYyIUX TpebyeTcs

(1) mpou3BecTH HEKOTOPBIC ONEPAIUU HAJl HAlICHHBIMH
(2) u3MeHuTH 007aCTH CXOTUMOCTH
(3) HaliTH HEBO3MOKHO

[IK-11.B.1

[IpouzoMOeT JM 3BaUMKIMBAHMKE aJIlOPUTMa [IPOCTHX KTepaluy,
ecJIM KOPHEeM HeT B 0O0JIaCcTM CXOOUMOCTM?

(1) na, B m00OOM ciyuae
(2) na, HO BCe 3aBUCHT OT KOHKPETHOM (DyHKIIMU
(3) HeT, arOpUTM 3TOTO HE IOMYCKAeT

IK-11.V.1

Kaxkoi1 Bug umeeT cucrema HeJIMHEMHBIX ypaBHEHUM?

IK-11.3.1

UTOo O3HAUYAEeT PEeUMTh CUCTEMY HEJIMHEWHBIX YPaBHEHUM?
(1) HaiiTi 9KcCII0, YAOBIETBOPSIOIIEE CHCTEMY C TOYHOCTBIO =

(2) naiitu BekTOp X = [z1,22,235,.. ., I”], Y/IOBIIETBOPSAIOLIIA
CHCTEMY C TOYHOCTBIO =

(3) HaitTH yKCII0, YIOBIETBOPSIOIICE CUCTEMY

(4) maiitu BeKTOp X =[r1,22,73,..., "r”], YIOBJIETBOPAIOLINI

CHCTEMCE

[IK-11.B.1

OrT uyuero 3aBUCUT 20OEKTMBHOCTL BCEX MTEPALMOHHEIX MeTOIOB?
(1) ot BBEIGOpa HAYANBHOTO HpI/I6J'II/I)KeHI/I$I (HayanbHOM TOYKM), T.€.

0o . 0
BEKTOpA XV = [-rszn‘L T

(2) ot BBIOOpa HAYATEHOTO HpI/I6J'II/I)KeHI/I$I (HayanbHOM TOYKM), T.€.

[ I
sHavenus v — i
(3) HeT mpaBHILHOTO OTBETA

[IK-11.B.1

Kak HazwBaeTcsa o6JjacThb,

B KOTOPOM HadaJlbHOE MNPpMOJIMXEHME

}f“ CXOIMUTCSH K MCKOMOMY PEUEeHMI0?
(1) obmacThIO pacX oK ICHHI

(2) obmacThIO0 CXOMMOCTH

(3) 3aMKHYTBIM HHTEPBAJIOM

IK-11.3.1

[IpM BEHIIOJIHEHMM KAaKOT'O YCJIOBMS IIpeKpallaeTCsa UTEPalMOHHEI
IpoLleCC IOMCKAa B paMkKax MeTona [IPOCTHEIX MTepaumi?
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I[K-11.¥.1

Kakom MeTOono peumeHrAa CHCTEMEBL HeJIMHEMHBIX ypaBHeHMﬁ

obecneumpaeT 0OoJjiee OECTPYK CXOOMMOCTB?
(1) MeTon MPOCTHIX UTEPAIIHIA

(2) metox Herorona

(3) metox INaycca

[IK-11.B.1

10

Kakaga mmesg JjiexmuT B OCHOBe MeToma HeoToHa?
(1) nnes orcenBaHMs MEPEMEHHBIX B HEIMHCHHBIX YPaBHEHUAX

IMK-11.3.1




HCXOIHOU CUCTEMEI

(2) nnes npuBeaCHUS UCXOMHOM CUCTEMbI HEJIMHEHHBIX YPABHEHUH K
TPEYroJbHOMY BUY

(3) uaes nMuHEapU3alMU BCEX HEJIMHEHHBIX YPABHEHHIH HCXOIHOM

CUCTCMBbI
11 Kak HasbBaeTcda MaTpuia A, OpuMeHdaeMad B MeTone HboOTOHAE, TIK-11.3.1
KOTOpasa COCTaBJIeHad M3 YAaCTHEX NPOM3BOIHEIX
a fi

ai; = 5.'.1'.::1; =1lnji=1n

(1) marpurieii Sxkoou
(2) SIkobuanom
(3) marpurieit Herorona

12 /3 KakoT'0 KOJIMUEeCTBa 3TaloB COCTOMT MeTon HreoToHA? TIK-11.3.1
(1)1
(2) 2
(3)3
(4)5

13 UTO OpoMCXOOUT C OOJIaCTBI CXOIMMOCTM MeTona HeboTOHa npu T1IK-11.B.1
YBeJIMYEeHUM 4YMCJla HEM3BECTHHX?

(1) o6macTh CXOAUMOCTH OCTAETCS HEM3MEHHOM
(2) obnacTh CXOMMOCTH YBEITHUUBACTCSI
(3) 06sacTh CXOAMMOCTH YMEHBIIACTCS

14 Kaxol psan BoJyee ymoOeH OJA pas3jloOXeHMs B MeTome HpoTOHA? TIK-11.V.1
(1) Maknopena
(2) Teiinopa
(3) Ditnepa

15 CkoJbKO MaTpul, AKoOM HeobxommMoO COOPMUPOBATL B METOLE TIK-11.V.1
HroToHa?

(1) omsy

(2) nBe

(3) tpu

(4) 3aBHCHUT OT KOJIMYECTBA UTEPAIHIA

16 KakyMm crnocoboM MOXHO ONPenesIMThb KaXIbl SJIEMEHT MaTPMLEL TIK-11.V.1
Axobu B MeTOonme HeoTOHA?

(1) ananuTHYECKHM

(2) uncneHHbIM

(3) aHaTUTHYECKUM JTHOO YUCITICHHBIM
(4) HEKaKUM M3 IPEUTOKEHHBIX

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCSl 3a09HON (hOPMBI
00ydYeHusI, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it ITepeyeHb KOHTPOJIBHBIX PaObOT

1 Ha otpeske [a, b] nHaiitu MeTonom Pynre-Kyrra pemenue auddepeHmaisHoro
d’y/dx?=f(x,y,y") ¢ 3amaumubMu Havamersve yenosuamin Y(0) | y’'(0)

d?y/dx=f(x,y,y") HavanbsHble ycrnoBus
a b y©) | y(0)
f=e™ +ysin(x) 2 3 1 0
f=y cos(x) + tg(x) 0 ! 0 0
0 1 0 1

f=xy +cos(x)




f =e*y/ /(1-X )+X 2

4

0

0

peIICHUC YUCIICHHO U CUMBOJIBHO

Ha otpeske [a, b] naiitu metogom Pynre-Kyrra pemenne auddepenmnnaibHoro
dy/dx*=f(x,y,y'") ¢ 3amanmbvu HauamsEeivu yenousmun Y(0) , y'(0). Iposepurts

pynryus HauanbsHble ycaoBus
b y©) | y(0)
f=e™Ix+ x -3 -2 1 0
f =e*y/ I(1-X )+X 2 4 0 0
f = (10-x )y+x . ° 1 1
f=x3y +cos(x) 0 ! 0 !

pPEICHUC B YUCJIICHHO U CUMBOJIBHO,

Ha 3agannoM HHTCPBAJIC HaWTHU 3HAaUYCHUE OIpCACIICHHOI'O MHTCI'pajia. HpOBepI/ITL

pynryus WHTepBa HHTErpUPOBAHUS
Ha4yaJio KOHEIQ
f= 2x- tg X -14 14
f =x°-20 cos(x+1) -5 5
f =20 In(x*+1) — 0,1x° = 15
f = X2 _ eX -4 2
f =2x- cos(x) -2 2

peuieHueC B YUCJIICHHO U CUMBOJIBHO,

Ha 3aganHoM uHTepBase HaiTH 3HaYEHUE ONPEIeIEHHOro nHTerpaia. [Iposeputh

Qyuryus WHTepBan MHTErpUpOBaHUS
Ha4vaJlo KOHEIQ
f — X2 _ eX -2 2
f =x- cos(X) -2 2
f = sin(x) -2 cos(x) -2 2
f = cos(x)+ (x*+1) 2 2
f = (x-2)%- Inx 0.5 45
10.4. Meronuueckue Marepuaibl, ONpeIETAI0INe MpOLeAYpPbI OILICHUBAHUSA

MHAMKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIIETEHLUH, COJEp)Karcs B

JIOKAJIbHBIX HOPMATHUBHBIX aKTaX FYAH, PENNIAaMCHTUPYIOIIUX TIOPAAOK U MTpOUCAYPY

MPOBEJCHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalli O00yJaromuxcs
'YAIL

11. Meroaudeckue yKazaHus Ui 00YJarOIINXCs IO OCBOSHUIO JUCIIUILTAHBI



11.1. Meroauyeckue yKazaHus s OOYYalOIIMXCS 110 OCBOCHUIO JIEKIIHOHHOTO
MaTepuana (eciu npedycMompeHo yYueOHbiM NIAHOM HO OAHHOU OUCYUNTIUHE).

OcHOBHOE Ha3HAu€HUE JIEKIIMOHHOTO MaTepuaja — JIOTUYECKH CTPOMHOE, CUCTEMHOE,
riyOOKoe W sICHOE HW3JIOKEeHHE ydeOHOoro marepuana. HasHadeHune COBpEMEHHOH JIEKIUU B
paMKax JUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO HMH(POPMAIUIO MO TEME, a B OCBOCHUU
dbyHIaMEHTAIBHBIX MPOOJeM JAWCHMUILIAHBI, METOJOB HAyYHOTO TMO3HAHUS, HOBEHIINX
JOCTHKEHUI HaydyHOU MbIcIU. B yueOHOM mpoliecce JIEKIHs BBIIOIHSET METO/I0JIOTHYECKYIO,
OpPraHU3allMOHHYI0 U MHPOPMALMOHHYIO (YHKIUH. JIEKIMs pacKpbIBaeT NOHATUWHBIN ammapar
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBIEHUE O TUCIHUILIMHE,
MOKAa3bIBACT B3aUMOCBSI3b C APYTUMU JUCIUIUIMHAMM.

[Inanupyemble pe3yiabTaThl IPU OCBOCHUU 00YYaIOIIMMHUCS JIEKIIMOHHOTO MaTepuana:

. [IOJIyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUH,
YPOBEHb KOTOPBIX OIPEAEISAETCS LEIEBOM YCTAHOBKOM K KaXK/10i1 KOHKPETHOM TEME;

. II0JIy4Y€HHUE OIbITa TBOPUECKON pabOThl COBMECTHO C IIPENOAABATEIIEM;

. pa3ButHe NPOo(hecCHOHATBHO-ENOBbIX KayecTB, JTIOOBU K MpeIMeTy u
CaMOCTOSITENIbHOTO TBOPYECKOI'O MBIIIUICHHUS;

. MOSIBJICHUE HE00X0IUMOT0 UHTEpeca, HEO00XO0IUMOTO JUISL
CaMOCTOSITENIbHOM paboThI;

. MOJIyYEHUE 3HAaHUN O COBPEMEHHOM YpPOBHE Pa3BUTHS HAYKU U TEXHUKU U
0 MPOTHO3€ UX PAa3BUTHS HA OJIyKalIINe ToJbl;

. HAy4YUTHCS METOJUYECKH 00pabaThiBaTh Marepuan (BbIICIATH TJIABHBIC
MBICJIA Y TIOJIO)KEHUSI, IPUXOJIUTh K KOHKPETHBIM BBIBOJIaM, TTOBTOPATh UX B PA3IMUHBIX
dbopMynupoBKax);

. [IOJIyYeHUE TOYHOI'O IIOHMMAHMUS BCEX HEOOXOAUMBIX TEPMHUHOB H
TTOHSATUM.

JIeKIMOHHBI MaTepuag MOXET CONPOBOXKIATbCA JAEMOHCTpAlMEd CIIalIoB |
UCMOJIb30BAaHUEM pA3aTOYHOr0 MaTepuaja MpH TNPOBEIEHHUH KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSX MPUMEHEHHUSI OT/AETbHBIX TEMATUK I10 TUCHUIUINHE.

Briaenstores cnenyromme BUIbI JEKINN:

. BBoanas nexkmus

BBoaHas nekuMs K JUCHMIUIMHE 3HAKOMHUT OOYYaroIIMXCsl C LENbI0 U Ha3HAueHUEM
Kypca, €ro pojbl0 M MECTOM B CHUCTEME JIHCHMIUIMH. B XoIe TakoW JIEKIMM CBS3bIBACTCS
TEOPETUYECKUI M NMpaKTHUYECKUH MaTepuall ¢ MPaKTHKOM Oyaymiel paOoTbl, paccKa3blBaeTcs
oOmrast MeTouKa paboThl HaJl KypcoM, MpeAJiaratoTcs JUTepaTypHble HCTOYHUKH, ITOMOTAIOIIIe
YCBOEHHIO MaTepuaya AUCHUIUIMHBI 1 OCBOCHUIO KOMIIETEHIIUH, CTaBATCS Hay4dHbIe POOIEeMBbI,
BBIIBUTAIOTCS THIIOTE3bl, ompesensercs ¢(opMa TEKYIIEro KOHTPOIS M MPOMEXYTOUHOMN
aTTECTALUN.

BBognas neknus k paszeny. AHAJOTUYHO BBOJHOW JIEKUMHU K JUCHUIUIMHE PacKpbIBAaeT
psiZl BONIPOCOB, HO CBA3aHHBIX HE C AUCHMIUIMHOW B IEJIOM, & C TEMaTUKOH KOHKPETHOIO
paszena.

. O0630pHas JeKIus

[IpoBoauTcst ¢ wenblo cUCTEMaTU3allMd 3HaHUM Ha Oojiee BBICOKOM YPOBHE,

paccMOTpeHHs 0000 TPYAHBIX BOMPOCOB AUCIUILIIHBI.
. [IpoGnemHuas nexuus

Ha nanHOl neKiuy HOBOE 3HAHWE BBOJAUTCS KaK HEU3BECTHOE, KOTOPOE HEOOXOIUMO
"oTKpbITh". B paMkax jekuuu co3maercs npoOieMHas CUTyalusl, KOTOPYIO 00yJaroliyue pemarT
MO3TAITHO € MOJICKa3KaMHU U TIOMOIIBIO MPENOIaBaTENs.

o Jlexnnsg BABOEM

OTta Pa3HOBUAHOCTb JIEKIUHU SBISETCS MPOIODKEHHEM M Pa3BUTHUEM HPOOIEMHOTO
U3JI0KEHUsl MaTepuana B JAMajore JABYX IpernojaBareield. 31ech MOJSIUPYIOTCS peallbHble
CUTYalluX 0OCYX/IEHUS TEOPETHUECKUX U MPAKTHYECKUX BOIPOCOB JIBYMs CHEIIMATHCTAMH.



. Jlexmus ¢ 3apaHee 3alIaHuPOBAHHBIMU OIIMOKAMU
JlanHast JeKIus MpuU3BaHAa aKTUBH3UPOBATh BHUMAaHHE OOYYarOIIMXCS, pPa3BUBATh HX
MBICIIUTENBHYIO JESATENbHOCTh, (POPMUPOBATH YMEHHE BBICTYIIATh B POJIH IKCIEPTOB.
3ajaya mpenogaBaTeNss COCTOUT B TOM, YTOOBI 3aJI0KUTh B JICKLHIO OIpPEAeTICHHOE
KOJIMYECTBO  OMIMOOK  COAEP)KATENIbHOTO, METOAMYECKOTO, MOBEJCHUYECKOTO  XapakTepa.
[TonGuparotcst Hanbosee TUMTMYHBIE OLIMOKH, KOTOpble OOBIYHO HE BBIMSTYMBAIOTCS, a KaK Obl
3aTyIIEBBIBAIOTCA. 3ajada OOYyYaroIIMXCs COCTOMT B TOM, YTOOBI 10 XOAY JIEKLHUU OTMEYaTh
OIIMOKHU, GPUKCUPOBATH U HA3bIBATh UX B KOHIIE.
. Jlexuus-npecc-KoHpepeHus
[IpenogaBaTens TPOCUT 00YYAIOIIKUXCS 334aBaTh MMUCbMEHHO BOMPOCHI MO JAHHON TeMe.
B Teuenme nByX-Tpex MHUHYT oOydarommuecss (GOpMyJIHMPYIOT Haubojiee HHTEpPECYIOUIHe HuX
BONPOCHl U MEPEAAI0T MPENoJaBaTeNi0, KOTOPhI B TEUEHHE TPEX-ISATH MHUHYT COPTHUPYET
BOIIPOCHI 10 UX COJEP)KaHUIO M HAYMHAET JEKUUIo. Jlekuus u3naraercs He KaK OTBETHI Ha
BOIPOCHI, a KaK CBSA3HBIN TEKCT, B MPOIIECCE U3JI0KEHUS KOTOPOTo (POPMHUPYIOTCSI OTBETHI.
. Jlexuus-KOHCYIbTalUs
Martepuan uznaraercs B BIie BOIPOCOB U OTBETOB MJIM BOIIPOCOB, OTBETOB U TUCKYCCHIA.
CrpyKTypa Ipe1oCcTaBiIeHUs JEKIIMOHHOTO MaTepuana:
. BBogHas yacTe Jekiuu
[lepBoe npencTaBiieHHE O JEKIHUU COACPKUTCS YKE B (hopMynupoBKe TeMbl. OHa JOJDKHA
OBITh KpaTKOW, BBIpaKaTh CYThb OCHOBHOH WueH, ObITh MPHUBIEKATETbHOM IO Qopme.
[lenecooOpa3Ho 37ieCh CKa3aTh HAa 3HAUEHUE ATON TEMBI JIJIsl OCIEAYIOIEr0 YCBOCHUS 3HAaHUM 1
pa3BUTHSA JTUYHOCTH oOyuaromuxcs, A Oynymei npodeccuoHanbHOil aedrenbHocTU. [lanee
MOYKHO COOOUIMTH IENW JIGKIWW M ee TuiaH. JKenarenbHO COpMEHTHPOBAThH CIylIaTreieid Ha
MOCIEAYIONUI KOHTPOJIb 3HAHUH, TOJIE3HO yKa3aTh Ha CBSI3b HOBOTO MaTepuaia ¢ MpOilIeHHBIM
U TPEIbIIyIM. TeMI W3JI0XKEeHUs 3TOW YacTH JIEKIWH, KaK NpPaBWIO, JODKEH OBITh BHINIE
TEMIa M3JI0)KEHUS OCHOBHOI'O, YTO 3aCTaBISET OOYYaroIUXCs INCUXOJIOTMYECKH coOparbes U
coCpeoTounThCA. BBOIHAS YacTh JEKIMH OOBIYHO 3aHUMAET 5-7 MUHYT.
. OcHoBHast 4aCTh JIEKIIUU
[lepexony K H3JI0KEHHIO TEPBOTO BONPOCA, KaK MpPaBHIIO, JIOJDKHA IPEIIIECTBOBATH
nay3a. B 3To BpeMs JIEKTOp MOKET HPOBEPUTh, BCE JIM CIIYIIATEM TOTOBBI K BOCHPHSTHIO
JeKUUU (MO3bI, BBIPAKEHUS JIMI, pPA3rOBOpPbI). 3aMeTUB OOYy4YaloIIMXCs, HE TOTOBBIX K
BOCIIPUSATHIO, OIBITHBIE MPENoJaBaTeNld IPOU3HOCAT KpaTKylo MOOWIM3yrolyo ¢pasy,
OCTaHaBJIMBAIOT B3IJISAJ HA HEPAJUBBIX, peXe - Ha3bIBalOT (PaMUJINIO, UMSI U HE TPATAT BpeMsl Ha
JUTUTETIbHBIC 3aMEYaHHUS.
Jlisg Toro uyToObl MPEOAONETh MOTEHIUAIBHYIO TaCCUBHOCTD CIIyIIaTenei, He00X0AUMO
BCEMH BO3MOXXHBIMU CIOCOOaMHM TpUAaTh JIEKIHH MPOOIEMHBIA XapakTep, MoOyxKaas
CIIyLIaTeNne K CaMOCTOSTENIbHON IT03HABATEIbHON aKTUBHOCTH M TBOPYECTBY.
K TakuM akTHBHBIM CpeCTBAM MOXHO OTHECTH:
e oOOpameHre K OOy4arolUMCSi C BOINPOCAMH, YTOUHSIOUIMMHU TOHUMaHHE
OCHOBHBIX UJIeH U (haKTOB TEMBIL;
e OpraHU3alMI0 MUHU-CTOJKHOBEHHUH Pa3IUYHBIX TOYEK 3PEHHUS MO BBIIBUHYTHIM
MPEno/iaBaTesieM MOJIOXKEHUSM;
e TIOCTaHOBKY BOIPOCOB, 3a/1a4 C MHO>KECTBEHHOCTbHIO PELIEHUH U Jp.;
e WHJIUBUIYaTbHBIA CTHIIb U3NIOKEHUS MaTepHaa;
e obecrieueHre 0OpaTHOM CBS3H.
. 3akiatoueHue
B mporuecce uTeHus €KUM MpenoAaBaTeb J0JDKEH M03a00TUTHCS O €€ 3aBEpIICHUU.
Paccuntare Bpems, a He MpepbiBaTh JEKIMI0O Ha moiycioBe. OOBIMHO IS 3aKIIOYCHUS
MaTepuaia ObIBa€T JOCTATOYHO 5-7 MUHYT. 3aBepiuas JICKIMI0, TPEerojaBaTelh OTBEYAeT Ha
BOIIPOCHI CIIyIIATENEH, MOJBOAUT WTOI, JAaeT METOAMUYECKHE YKa3aHUS K CaMOCTOSTEIbHOMN
paboTe, KOMMEHTHpPYET TMpeajiaraéMyl0 JIUTeparypy. 3aKkaHYMBaTh JIEKIIMIO  HYKHO
KOHCTPYKTUBHO [0 COJEPKAHUIO U TIOJOXKUTEJIBHO [0 3MOLUOHAIBHOMY HacTpOIO.



O6yqa101unecs1 JOJI2KHBI yﬁTH 3aMHTCPCCOBAHHBIMH, 3aMHTPUTOBAHHBIMH, IKCJIAOIIUMU
onpoOOBaTh 3aBTpa K€ MPEIJIOKEHUS JIEKTOPa, a TaKKe B XOPOILIEM HACTPOCHUM M aKTUBHOM
TOHYCE.

Marepuansl 10 JIEKHMOHHOMY KypCy BbIKJIaJbIBatOTCs B JIMuHBIH KaOMHET B
AIIEKTPOHHON 00pa3oBaTEIbHOM Cpe/ie YHUBEPCUTETA

11.2. Meroauueckue ykazaHusi A OOYYaloIUXCs IO BBIMOJHEHHIO JIAOOpaTOPHBIX
pabor.

11.3. B xozae BBINOJHEHHS JIAOOPATOPHBIX PA0OT OOYUYAIOMIMKCSA TOJDKEH YIIyOWTh H
3aKpeNUTh 3HAHMA, NPAKTUUECKUE HABBIKM, OBJAJETh COBPEMEHHOM METOAMKONH M TEXHMKOH
IKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJU(PHUKAIMOHHON XapakTepUCTUKOH o0Oydaromerocs.
Beinosnnenue 1abopaTopHbIX pabOT COCTOUT M3 3KCIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHo-
AQHAJIMTUYECKOMN YacTel U KOHTPOJIbHBIX MEPOIIPUATHH.

Beinonnenue 51abopaTopHbIX paboOT OO0yYaroIUMCs SIBJISETCS HEOThEMJIEMOM YacTbhiO
U3y4eHHs] JTUCHMIUIMHBL, OIpeNesisseMoil y4eOHbIM IUTAaHOM, M OTHOCHTCA K CpEICTBaM,
o0ecreyrBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 33/1a4 00y4aromerocs:

— TMpHOOpeTeHWe HAaBBIKOB HCCIENOBAaHHMS MPOIECCOB, SBICHUH H  OOBEKTOB,
U3y4aeMbIX B PAMKAax JaHHOW JUCLUILINHBI;

— 3aKpeIUIeHHE, pPa3BUTHE W JICTAM3alUs TEOPETHUSCKUX 3HAHHWM, MOJYYCHHBIX Ha
JCKITHSIX;

— IOJIyuyeHHe HOBOM MH(OpMAIMK 10 U3y4aeMOH IUCHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
o0opysoBaHrEeM U pudopamu.

3aanue v TpeOOBaHUS K TPOBEICHUIO JIAOOPATOPHBIX paboT

JIaGopaTopHoe 3aHATHE COCTOUT U3 CIEAYIOLIUX 3JIEMEHTOB: BBO/IHAS YaCTh, OCHOBHAS U
3aKJIOUYUTEIbHAS.

BBoanas yacte oOecriedrBaeT MOArOTOBKY CTY/IEHTOB K BBINOJIHEHHIO 33JJaHUI pabOThI U
BKIIIOUaeT B ceOsi: (POpMYyTUPOBKY TEeMbI, LIEJIH 3aHATHS, OOOCHOBAaHHME €ro 3HAUYMMOCTH B
MpOoECCUOHAIBHONW TOJATOTOBKE CTYACHTOB; W3JI0KEHHE TEOPETUYECKUX OCHOB pabOTHI;
00BsICHEHHE METOJIOB (CIIOCOOOB, TPHUEMOB) BBIMOJIHEHHUS 33JaHUM; XapaKTEPUCTUKY
TpeOOBaHUI K pe3ysNbTaTy pabOThl; HHCTPYKTAX MO TEXHUKE 0€30MaCHOCTH TIPHU IKCILTyaTaluH
TEXHUYECKUX CPEJICTB; IMPOBEPKY FOTOBHOCTU CTYAECHTOB BBINOJHEHUS 3a/IaHUs; YKa3aHUS IO
CaMOKOHTPOJIIO PE3yJIbTaTOB BBINOJHEHUS 3aJaHUM CTYJEHTaMHU.

OcHOBHas 4acTh BKIJIIOUAET MPOIECC BBHIMOIHEHUS J1abopaTOpHOU paboThl, ohopMIIeHHE
OT4Ue€Ta W €ro 3alluTy. Ona MoXer CONIPOBOKAATECA OOIOJIHUTCIIBHBIMU PA3BACHCHUAMU I10
X0y paboThl, yCTpaHEHHEM TPYAHOCTEH MPU €€ BHIMOIHEHUH, TEKYITIM KOHTPOJIEM U OIICHKOU
PE3YIbTATOB OTACIBHBIX CTYACHTOB, OTBECTAMH Ha BOIPOCHI CTYACHTOB. Bo3moxno HpO6HO€
BBITIOJTHEHHE 3a/1aHus1(1il) MO PyKOBOACTBOM IpemoaBaTels.

3amaare 1O J1abOpaTOpHBIM paboTaM BBIKJIANBIBAIOTCS B JIMYHBIH KaOWMHET B
AIIEKTPOHHON 00pa30BaTENBHON Cpe/ie YHUBEPCUTETA.

Crtpykrypa u hopMa oTyeTa 0 1abopaTopHOM paboTe

Crtpykrypa u popma otueTa o 1abopaTopHO pabore:

1. Onucanue UCXOJHBIX JaHHBIX.

2. OnucaHue uccieayeMoro MeToa.

3. JIucTuHr 1 6510K-cXemMa pa3paboTaHHOTO KOMIIBIOTEPHOTO CPEZCTBA.
4. Pe3ynbTaThl BHINOJHEHUSI TECTOBOTO TpUMEpA.

5. I'paduxu orieHKH OBICTPOICHCTBUSA METOAA.

TpeboBanus k ohopMIIEHUIO OTYETa 0 JJabopaTOpHO paboTe

JlabopaTtopHuas padota ohopmisiercst corstacHo ['OCT 7.32-2017 u o6mmmM TpedoBaHUM



I'VAII, npuBeneHHBIM Ha caiiTe:
http://guap.ru/guap/standart/ob1_main.shtml

11.4. Mertoauueckue yKazaHus JUIsl OOYYaIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOM
paboThI

B Xxoz1e BBITIOJIHEHUS CaMOCTOSITEIBHON PabOThI, 0OYYaIOUIHIICS BBIMOIHICT pabOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeiICTBEHHOTO
YUYaCTHS.

s oOydarommxcsi 1Mo 3a04HOM (opMe OOy4eHHs, CaMOCTOsTENbHAs padoTa MOXKET
BKJTIOYATh B Ce0s1 KOHTPOJIBHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSTENIEHON paboThl, Yy oOydaromierocst (GhopMupyercs
nenecooOpa3Hoe MIaHUPOBaHUE pabouero BpEMEHH, KOTOPOE MO3BOJISET UM Pa3BUBATh yYMEHUS
U HaBBIKM B YCBOCHHUU M CHUCTEMAaTH3aIlMM MPUOOPETACMbIX 3HAHWH, 00CCIICYMBACT BBICOKUI
YPOBEHb YCIICBAEMOCTH B TIEPUOJl OOYYEHHS, IIOMOTaeT IOJYYUTh HABBIKH TIOBBINICHHS
poeCCHOHAIBHOTO YPOBHSI.

MeToauyeckMMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHall 1o TUCIHUILIHHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (1si 00ydarommxcs
10 32049HOM (hopme 0OyUeHHS ).

11.5. Metoauueckre yKazaHusl Uil OOYYarOIIMXCA MO MPOXOXKICHHUIO TEKYIIETro
KOHTpOJIL YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTHM INIPEIyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOTO B TEUEHHE CEMECTpa C IIeJIbI0 OLEHMBAHHUS XO0/a OCBOEHUS
JUACLUIUIUHBI.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAET KOHTPOJIb KadyecTBa 3HAHUU
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYCHHE CEMECTpa C IIEeNbI0 OIEHMBAHMS XO0Jla OCBOCHUS
nucuuIuHbl. HeBwimonHeHue TpeOOBaHWMN WM HMX YaCTH IO TPOXOXKIEHUIO TEKYIIEro
KOHTPOJISL YCIIEBAEMOCTH IPU YCHEUTHOM MPOXOXKACHUU MPOMEKYTOYHOM aTTECTALMU MOYKET
MIPUBECTHU K MOHMKEHUIO UTOTOBOM OLICHKH.

Bo3MOXHBIE METOIBI TEKYIIETO KOHTPOJIS:

. YCTHBIN OIIPOC HA 3aHATUSAX;

. CUCTEMAaTHUYeCKass IPOBEPKAa BBINOJHEHHUS WHIUBUAYAIbHBIX U JIOMAIIHUX
3aIaHNi;

. 3alUTa OTYETOB 110 JJAOOPAaTOPHBIM paboTaM;

. IpOBE/IEHUE KOHTPOJILHBIX padoT;

. TECTUPOBAHUE;

. KOHTPOJIb CaMOCTOSTEIbHBIX Pa0OT;

. IIPOBEJICHNE KOHTPOJIBHBIX padoT;

. JIOKJIa/1 HAa HayYHOU KOH(epeH1uy;

. HaIlMCaHWE HAYYHOU CTaThH.

11.6. MeToauveckue yKazaHUs JJIS OOyUJaIONUXCS M0 MPOXOKIACHHUIO IMPOMEKYTOTHON
aTTeCTallHH.

[Ipomexyrounas  artectauus  oOydaroluXcsi — MpeaycMaTpuBaeT  OLIEHHWBaHUE
IPOMEXYTOUHBIX M OKOHYATENIbHBIX PE3yJabTaToB OOydeHHs Mo AucuurinHe. OHa BKJIIOYaeT B
ceost:

. 3a4eT — 3T0 (opMa OLEHKU 3HAHHM, MOTyYEHHBIX OOYYaIOUIMMCS B XOJI€

U3y4eHUs Y4eOHON IUCHMIUIMHBI B LEJIOM WM HIPOMEXyTOouyHas (10 OKOHYaHHUH



CeMeCTpa) OIICHKAa 3HaHHI>'I O6y‘-IaIOIJ_II/IMC$I II0 OTACJIBbHBIM pasz[enaM JUCIHUIIJIINHBI C
aTTECTAllMOHHOMN OILICHKOH "3auyTeHo" iy "He 3a4TeHOo".
3ayeT mpOBOIUTCS B OJTHOM U3 CIEAYIOMIHX (POPM:

. B yCTHOW (hopMe B BHJI€ OTBETa Ha OJUH MJIM HECKOJBKO BOIIPOCOB IO
JUCLUIUINHE

. B IMCbMEHHOM (hopMe B BUJIE TECTA

. C IPUMEHEHUEM CpeCTB ekTpoHHoro oOyuenus (LMS I'YAII)

B cnyuae gucraHuuoHHON (OpMBI MPOMEXKYTOUHOM aTTecTaluu, 3a4eT MPOBOJIUTCS B
BUJIE TECTA C MPUMEHEHUEM CPEJICTB JIEKTPOHHOTO OOYUEHHSI.
Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI



Jluct BHeceHUs U3MEHEHUH B pabouyto MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




