MHHHCTEPCTBO HAYKH U BBICHIEI'O OEPA3OBAHIS POCCHIICKOI!
DEJIEPAITHN
(besepanbiOE rocyIApCTBEHHOE ABTOHOMHOE 00pa3soBaTensHOE YUpekIeHHE BEICLIEr0
obpa3oBarus
"CAHKT-TIETEPBYPI"CKMI I'OCY/IAPCTBEHHBIE] YHUBEPCUTET
AJPOKOCMHUYECKOTO [IPHBOPOCTPOEHH "

Kadeapa Ne 41

VTBEPXKJIAIO
PykoBomutens oBpazosatensHOf IporpanMme:

JIOIL,K.T.H.

(F0:mKHOCTS, YU CTelleHs, 1BaHue)

C.A. Uepnsunes

(e, hna)

(noznucs)

«19» despans 2025 r

PABOYAS ITPOTPAMMA JTUCIIATUIAHBI

((CHC[XH&JH:BHC pasjenst BBICIHICH MaTeMaTHKI»
(Haunesosanue mucis )

Kox nanpasnenns noarorosxy/

09.04.03
CIICLHANBHOCTH

Ha}{MeHosaHue HallpaBJIeHHsA

IIpuknazuas uapopmatika
NOATOTORKH/ CIIELHATBEHOCTH peaL dop

Hemacmmne Hndopmanmonnas cdepa
HAIIPABJICHHOCTH At P
Dopma 0byuenus O4Has

I'ox npuema 2025

Canxr-ITerepbypr— 2025

2

Jluet cornmacosatus pabodeii IpOrpaMMbl HHCIHIIIHHEL

o

IIporpammy cocrasmn (a)

Houenr, kana. puz-mar.

HAYK, JOLEHT E.A. Sxossesa

{JIOMKHOCTS, Y. CTENeHb, 38aHNME) (mommcs, Jarta) (muiansy danuma)

Tlporpamma oaoGpena Ha 3acenanun kadenps Ne 41
«19» therpams 2025 r, npotoxon Ne07-2024/25

b4

3asenyrommii kadeapoit No 41

JLT.H.,Ipod. I'.A. KopxxaBur

(¥ cTeneks. 38aume) (noxmuchk, nata) (knmgans!, Haniwnn)

3aMeCTHTE/b PEKTOPa HHETHTYTa N eroariecsdi pabore

JOIL,K.T.H. A.A. Domenkora

(OMKHOCT, y4. CTelIeHb, 3BaAHME) C_,_ ——"{nommics, 1arz) (uunnans, bavumms)




Annoranus

Jucnummna «CrnenuanbHble pas/ieibl BbICIIeH MaTeMaTHKW» BXOJUT B 00pa3oBaTelbHYIO
MPOrpaMMy BBICIIETO OOpa30BaHHsS — MPOTPAMMYy MarucCTPaTypbl MO HAIMPABJICHUIO MOATOTOBKH/
cnermanbHocTH 09.04.03 «IIpuknagnas wHbopmarnka » HampablieHHOCTH «MHbopmarmonHas
chepay. Jucrurummnaa peanusyercs kageapoit «Ned1y.

Jucnunnuza HateneHa Ha GOopMHpOBaHHUE Y BBITYCKHUKA CIEIYIOIIUX KOMIIETEHLINMN !

[IK-12 «cmocoOHOCTh MCMOJIb30BaTh W pa3BUBaTh METOAbl HAYYHBIX HCCIEAOBAHUN U
MHCTPYMEHTapusi B 00JacTU MPOEKTUPOBAHUS U YIPaBIEHUS HH(YOPMALMOHHBIMH CHCTEMaMHU B
MIPUKJIATHBIX 00IACTSIX)

CopepxaHue IUCHUIUIMHBI OXBaThIBA€T KPYT BOIPOCOB, CBS3aHHBIX C MPUMEHEHUEM
YUCJICHHBIX METOJIOB ISl CIIOKHBIX MPUKIAJHBIX 3334, a TakK e C MOJIEJIUPOBAHUEM
JUHAMHYECKUX MPOIecCcOB (MO KOHKYPEHIIMH) B €CTECTBEHHOHAYYHOU U coLManbHOM cdepe.

[IpenogaBaHue OUCHUIUIMHBI MpeAyCcMaTpuUBaeT cienykomme (GopMbl  OpraHu3auu
y4eOHOro Ipoliecca: JISKIHH, 1adopaTopHble paboThl, CAMOCTOATEIbHAs paboTa oOyuarolerocs,
KOHCynbTaluu. [IporpaMMoil JUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOIIME BUIbI KOHTPOJIS:
TEKYIIHI KOHTPOJb YCIIEBAEMOCTH, IPOMEXKYTOUHas aTTecTauus B ¢dopme audQepeHnpoBaHHOTO
3a4era.

OO0mass TpyAOEeMKOCTh OCBOCHMS IUCIMILIUHBI COCTaBisieT 3 3adeTHbIX eaunHuibl, 108
YacoB.

S3b1K 00yUeHUs O TUCIHUILINHE «PYCCKHUH »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOyUEHUS IO TUCIUILINHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[{enbro mpenoiaBaHus JUCIUILTAHBI SBIISIETCS 3HAKOMCTBO OOYYAIOIIUXCS C pa3eiaMu
BBICIIICH aJIreOphl, YUCICHHBIMH METOIaMH, YHUCJIC IMUPOKO UCIIOIb3YEMBIMU B TAKUX 00JIACTSIX
MIPUKJIAIHON HMHPOPMATHKH KaK CTATHCTHKA M MAIIMHHOE 00y4eHue. M3ydeHrne OCHOBHBIX MOHSTHI
M METOJIOB JaHHOW JUCIMIUIMHBI JIaeT NMPHOOPETECHHUE HABBIKOB MCIIOJIB30BAHUS alllapara H
METOJIOB JUCHUIUTMHBI Ui TOCTPOSHUS W UCCICOBAHHS 33/ad TMPEAMETHOH 00JyacTH,
(hOpMHPOBaHHE HABBIKOB CAMOCTOSITSIIBHOTO YIIIYOJICHUS M PACIIUPEHHUS MATEMATHUYCCKUX 3HAHHM

Y TIPOBEJICHHSI MAaTEMAaTUYECKOTO MOACTMPOBAHUS IPUKIIAJIHBIX 33124

1.2. JlucumruiiHa BXOJIUT B COCTaB 4acTH, (GopMHUpyeMOi ydacTHHKaMu 00pa30BaTEeIbHBIX
OTHOIICHHH, 00pa3oBaTeIbLHON MpOorpaMMsl Beiciiero oopasosanus (nanee — OI1 BO).

1.3. IlepeueHp IuIaHUPYEMBIX PE3YJIbTaTOB OOYYEHHUS IO TUCLHUILUIMHE, COOTHECEHHBIX C
IUIaHUPYEeMbIMU pe3ynbTaramMu ocBoeHus OI1 BO.

B pesynpraTe W3y4eHUS AMCHUILIMHBL OOYdYalOIIMICS MOJDKEH 001ajarh CleayIOIIUMH
KOMIIETEHIIMSIMA WJIM UX YacTsAMH. KOMIETeHIIMM M WHAMKATOPHI WX JOCTHM)KCHUS TPUBEICHBI B

Tabimue 1.

Tabnuna 1 — [lepeueHp KOMIETEHIIMH U UHAUKATOPOB UX JIOCTHKEHUS

Kareropus (rpymnna)

KOI[ 1 HAMMCHOBAHUC

KOI[ N HAMMCHOBAHUC MHAWKATOpa JOCTHUIKCHUA

KOMIIETEHIUU KOMIIETEHIIUH KOMIETEHIIUH
[IK-12.3.1 3HaTb TEOPUIO U MATEMATHUYECKHUE
MOJIeIM HUH(OPMALMOHHBIX IPOLECCOB U CHUCTEM,
METOIbl TMpeoOpa3oBaHus WHGOPMAIUU, METOIbI
paboOThl CO3HAHUSAMH, OCHOBBI IIOCTPOCHUS U
TIK-12 criocoOHOCTE | MCciieqOBaHUS UH(pOpMaAITMOHHBIX MoJeeH,
HCII0JIb30BaTh U MoJiele JaHHBIX U 3HAHWUN, IPUHLIUIBI CO3AAHUS U
pa3BUBATh METOJIbI (YHKIIMOHMPOBAHUS aMIapaTHBIX U MPOrPaMMHBIX
Hay4YHBIX CpEICTB aBTOMAaTHU3ALUU MH(OPMaLIMOHHBIX
HCCIIEI0OBaHUH U IIPOLIECCOB, METOJABI YINpPAaBICHUS KadeCTBOM U
TTpodheccHoHaTbHbIE WHCTPYMEHTapHs B OLIEHKH 3D PEeKTUBHOCTH MH(OPMALIMOHHBIX CUCTEM
obnacTtu [IK-12.Y.1 ymers ¢GopMynupoBaTh LEIU U 3aJadu
KOMIIETEHIINH

MPOEKTUPOBAHUS U

Hay4YHBIX HCCHGHOB&HHﬁ, BI>I6I/IpaTI) METOAbI H

YIPABIICHUS CPEICTBA MX pEUICHUSA HAy4YHBIX 3a1ad ,[IPOBOAMTH

MH(OPMALIMOHHBIMU | aHAJIU3 pe3ynbTaTOB TEOPETHYECKUX u

CUCTEMaMHU B HKCHEPUMEHTAJIbHBIX HUCCIEIOBaHUN, O(OpMIATH

MIPUKJIATHBIX Hay4yHble MyOIUKaLUN

obmacTsax I1K-12.B.1 BnaneTs HaBbIKAMU PaOOTHI ¢ MUPOBBIMU
MH(}OPMaLIMOHHBIMU pecypcamu, HaBBbIKAMHU
IIOCTPOEHUS MaTEeMaTUYECKUX MozeIen

MH(OPMALIMOHHBIX MPOILIECCOB U CUCTEM, HaBBIKAMHU
IJIAHUPOBAHUS HAYYHOI'O OKCIIEPUMEHTA

o0y4armuMucs

2. Mecro nuctuIianHbl B cTpykType OIT
- JucuuruimHa Mo>keT 0a3MpoBaThCs Ha 3HAHUSX, paHee NPUOOPETEHHBIX

NIPY U3YYCHHUH CIICAYIONINX TUCIATLIIHH:

- « MareMaTHueCKHe METO/IbI M MOJICITH TTPHHSTHS PEIICHHIT,

- «urbpopmanoHHOE 00111eCTBO ¥ TTPOOIEMBI IPUKIATHON HHPOPMATHKN,

- «Hay4yHO-TeXHHYECKHI cCeMUHAap»,

3HaHUs, TOJYYCHHbIE MPH HW3YYCHUHM MaTepuaia JaHHOM JUCIHMIUTUHBI, HMMEIOT Kak
CaMOCTOSITENTbHOE 3HAYCHHUE, TAK M MOTYT MCIIOIH30BATHCS TIPU H3YYCHUH IPYTHUX TUCIHILIINH:

- « OnTuMHU3aLys IPUHATHS PEIICHUHN B YCIOBUSIX HEONPEACTEHHOCTI .

- «Hay4HO-TeXHUYECKHUI CEMUHAPY,

- «Cratuctudeckas o0paboTka nHpopmMaumy,

- «[IpousBoCTBEHHAs IPAKTHKU HAYYHO-UCCIIEOBATEIbCKAs paboTay




3. O0BeM U TPYAO0EMKOCTh JUCIUTUTHHBI
Jannpie 00 oOmemM oO0beMe IUCIHHIUIMHBI, TPYAOEMKOCTH OTACIbHBIX BHUJOB Y4eOHOM
paboThI MO JUCIHUILIMHE (W paclpeiesicHue 3TOH TPYJOEMKOCTH 0 CEMeCTpaM) MPeACTaBICHbI B
Tabmie 2.

Tabmuma 2 — O0beM U TPYAOEMKOCTh AUCITUTUIHHBI

TpynoemMkocTs 110
Bun yae6HO# paboThI Bcero cemecTpaMm
No2
1 2 3
Ob6was mpyooemkocmo oucyuniunst, 3E/ (dac) 3/ 108 3/108
U3 Hux uacoe npakmuueckoii n0020moseKu 17 17
AyoumopHuie 3aHamus, BCETo Jac. 34 34
B TOM YHCIIE!
nekruu (JI), (gac) 17 17
npaktuueckue/cemunapckue  3ansatus  (I13),
(dac)
naboparopubie padotsl (JIP), (dac) 17 17
KypcoBoii npoekT (padota) (KII, KP), (dac)
JK3aMeH, (Jac)
Camocmoamenvhnas paboma, Bcero (4ac) 74 74
Buo npomexcymounoii ammecmayuu:. 3adet, | udd.
mndd. 3ager, sx3amen (3auer, Audd. 3au, Dk3.*%) 3au. M. 3au.

*k
IIpuMeuaHue:  kaHIUAATCKHIN SK3aMeH

4. ConeprkaHue TUCIUTUTHHBI
4.1. PacmpezaeneHue TPyIO0EMKOCTH TUCHHUIIIUHBI 110 Pa3jiesiaM U BUIaM 3aHSATHHN.
Paznensl, TeMbl IUCHUTUIMHBI U KX TPYAOEMKOCTh MPUBEIEHBI B TabIUIE 3.

Tabnuna 3 — Pa3zensl, TeMbl AUCHHUIIINHBIL, UX TPYA0EMKOCTb

Pa3nensl, TEMBI JUCHUIUIAHEI Hexmmm | 113 (C3) P K1l CPC
ACIEL, et (dac) (dac) (qac) (qac) (qac)
CemecTp 2
Pazgen 1. Meronsl pelieHus: TMHEHHBIX U 4 4 16
HEJMHEHWHBIX alTe0panyecKuX ypPaBHEHHA U CHCTEM.
Pazgen 2. Pemenne 3a1a4d Komm JUTS
b hepeHnnaTbHbIX ypaBHEHHI u CHCTEM 4 4 22

TG depeHITMATEHBIX ypaBHEHHN

Paznen 3. luddepeHnmanbabie ypaBHEHUS U CUCTEMBI
b epeHIHaTbHBIX YPAaBHEHUIA UTT MOJIETTUPOBAHUS 5 5 18
JTUHAMHUYECKUX B3aUMOICHCTBHH.

Paszzen 4. OaHoMepHast ONTHMHU3ALUS ()yHKIHIA 4 4 18
Uroro B cemectpe: 17 17 74
Hroro 17 0 17 0 74

[IpakThueckass MOArOTOBKAa  3aKJIOYAETCSI B HENOCPEACTBEHHOM  BBIIOJHEHUU
00y4aroIUMUCS OMPEEIIEHHBIX TPYJAOBbIX (YHKIUH, CBA3aHHBIX ¢ Oynymied npogeccruoHanbHON
JESTENBHOCTBIO.

4.2. CopaepkaHue pas3/iesioB U TEM JICKITMOHHBIX 3aHITHI.
CogepxaHue pa3JelioB U TeM JICKIIMOHHBIX 3aHATHI MPUBEACHO B TabmuIe 4.

Tabmuia 4 — ConeprxaHue pa3JesioB U TeM JEKIIMOHHOTO UK

Howmep paznena ‘ HasBanue u cogepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHITHI




1 1.1 Hopmsl BeKTOpOB M MaTpHI U uX cBoiicTBa.. Meton [Maycca,
3eiinensi, METOAbl MPOTOHKM M MPOCTHIX HTEpalMil Ui YHCIEHHOTO
pEIIeHUs CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHUI.

1.2. MeTtoibl perieHus HeTMHEHHBINA YPaBHEHUN U CUCTEM.

Meton HeroToHa 111 HenMHEHHBIX ypaBHeHHH. Meton HeroToHa s
CHUCTEM HEJIIMHEHHBIX YpaBHEHUW M TPYAHOCTH €ro IMPUMEHECHHUS.
Momudukanmuu merona Herotona

2 2.1. Yucnennele MeTo 1l pemienus 3agaun Komm.

Meron Pynre-Kyrra. Ananm3 ommbok metonoB Pynre-Kyrra. Metobt
MIPOTHO3a U KOPPEKIIUH.

2.2.CBenenue 3agaun Komm s ypaBHEHUs N-TO MOpsaKa K 3agaye
Komm 7151 cucteMbl ypaBHEHHI [1EPBOTO MOPSIIKA.

3 3. 1. Mogenu »KCIOHEHLIUATIBHOTO M JIOTUCTHYECKOro pocra. Mojenb
Jlaruectepa sl onmcaHus OOeBBIX jaeiicTBuil. OOOOIICHHAS MOJENb
Jlangecrepa.

3.2 buonoruueckuii ocumistop. Mogens Jlotku-Bonsreppa (Momensb
XUIIHUK-KepTBa). lcmonbp3oBaHMe MOAENU XUIIHHUK- JKEpPTBA JUIA
9KOJIOTHYECKOT0 MOJENUPOBAHUS (3arps3HEHUE OKPYKAIOIIEH Cpejbl,
OUYMCTKAa CTOYHBIX BOJ), MJS MOJEIMPOBAHUS KJIAcCOBOMl OOpbOBI U
Oecck1accoBOro 001IeCTRa.

3.3 Mogenu BHPYCHBIX HH(GEKIWH W pacIpOCTpPaHEHUS SIUACMHUI.
Monens Wa-Tor

4 4.1. Heobxoaumble yClI0BHsI MUHUMYMa U JIOKAJIM3allUK OTpe3Ka
MUHUMU3ALNAN UCXOAHON (PYHKIIMH.

4.2. MeToasl NpsIMOro MOKUCKA: ONITUMAJIbHBIN MACCUBHBIM TIOUCK, METOJ
JeNeHust OoTpe3ka momonaM, Meron PuboHayuu, MeETOA 30J0TOrO
CEUCHUS.

4.3. 3¢ (heKTUBHOCTH METOJIOB MPSMOTO MOUCKA.

4.4. Meroapl MUHUMH3ALUH I1aJKUX (QYHKIUH.

4.3. Tlpaktudeckne (CeMUHAPCKUE) 3aHATHS
TeMbl MpakTUUECKUX 3aHATHH U UX TPYAOEMKOCTh IPUBECHBI B TAOIHIIE 5.

Tabnuma 5 — [IpakTuueckue 3aHATHS U UX TPYJOEMKOCTh

N3 Hux Ne
dopmsbl Tpynoem .
Ne . IIPaKTUYECKOH | pa3zeiia
Tembl IpaKTUUECKUX 3aHATUI MIPaKTUYECKUX KOCTb,
n/m MIOATOTOBKH, | JUCIIUIT

3aHATUN (gac) (qac) LHEL

Y4eOHBIM MJIaHOM HE TPEYyCMOTPEHO

Bcero \ \ \

4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb ITPUBECHBI B TadIuUIE 6.

Tabmua 6 — JlabopaTropHble 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
MPaKTHY

No Tpynoemkoc o pazaena

HaumenoBanue nabopaTopHbIX paboT €CKOM

n/m Tb, (4ac) JTUCIUTT

MOATOTO
JIUHBI
BKH,




Cemectp 2
1 | JTaboparopnas pabora Nel. Pemenue cucreM JIMHEHHBIX 2 2 1
anreOpanveckux  YpaBHCHH  METOJAOM  IMPOCTHIX
UTepai
2 [laboparopnas pabora Ne2. PemieHne HETUHEHHBIX 2 2 2
anreOpandeckux ypaBHeHUI MetooM HeroToHa
3 | JlabopatopHas paborta Ne3. MeToasl MHTETPHPOBAHUS 3 3 2

OOBIKHOBEHHBIX UM (PEpeHIIMATBHBIX ypaBHCHHH |
cuctem quddepeHIaIbHBIX YpaBHEHUN

4 | JlabopaTopHas paborta Ne4., Pemenue 4 4 3
Qg QepeHInaNbHbIX YPAaBHEHUH 3KCIIOHEHIIMAIBHOTO U
JIOTHCTHYECKOTO POCTa

5 | JlabopatopHas pabGorta NoS5. Pemienne aBTOHOMHBIX 4 4 44
cuctem quddepeHIHaTbHbIX ypaBHEHUI
Jlanuecrepa u Jlotku-Bonbsreppa

6 | JlJaboparopnas pabota Ne6 . Munumuzanusa (GyHKIUU 2 2 4
OJTHOT'O TIEPEMEHHOTO

Bcero 17 17

4.5. KypcoBoe npoeKkTupoBaHHe/ BBITIOJHEHUE KYPCOBOH pabOThI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenpHasi paboTa 00yJaromuxcs
Bunbl camocTosTenbHON pabOThI M €€ TPYJOEMKOCTh ITPUBEIEHBI B Tabnuie 7.

Tabnuna 7 — Bunel caMmocTosiTenbHON pabOThI U €€ TPYAO0EMKOCTh

B . Bcero, | Cemectp 2,
U] CAMOCTOATEIbHONU padOThI

yac yac

1 2 3

N3ydyeHne TeopeTHuecKoro MaTepuania

40 40
qucturauael (TO)
Kypcosoe npoekrupoanue (KII, KP)
PacuetrHo-rpadpuueckue 3ananus (PI'3)
Beinmonuenue pedepara (P)
[ToaroroBka K TEKyIeMy KOHTPOJIIO 10 10
ycneBaemoctu (TKY)
Jlomamuee 3amganne (/13)
KonTponbubie paboTsl 3a0uHNKOB (KP3)
[TonroToBka K MpOMEXKYTOUHOM aTTeCTaI[H 24 24
1A)

Bcero: 74 74

5. Ilepeyens yueOHO-METOIUYECKOTO OOCCTICUCHMSI
JUISL CAMOCTOSITENIbHON paboThl 00yYaroImuXcs MO JUCIUIUIHHE (MOJTYJIIO)
Y4eOHo-MeTOInYECKHE MaTepraibl Uil CAaMOCTOATEIbHOW paboThl 00y4YalOUIMXCs YKa3aHbl B IL.II.
7-11.

6. IlepeueHp MeYaTHBIX U AIEKTPOHHBIX YUEOHBIX U3JaHUN
[lepeueHb meYaTHBIX U 3JEKTPOHHBIX YI€OHBIX M3JaHNH MPUBECH B TadmuIe 8.
Tabnuua 8— [lepeyeHb MevyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AAHUN




[Mudp/
URL agpec

bubnuorpaduueckas ccpuika

Koanuectso
AK3EMIUISIPOB
B
OoubmmoTeKe
(kpome
AJIEKTPOHHBI
X
AK3EMITISIPO

B)

https://znanium.com/catalog/product/190258
2

3enkoB, A. B. BeruncinurenabHas
MatemaTuka Juist | T-criennanpHOCTEH |
yaeOHoe mocobue / A. B. 3eHkoB. - Mocksa

; Bonornma : Uadpa- Umkenepus, 2022. -
128 c. - ISBN 978-5-

9729-0883-7. - TeKCT : 2JIEKTPOHHBIA. -
URL:
https://znanium.com/catalog/product/1902582
—PexxuM nocTymna: nmo noAmnuckKe.

https://znanium.com/catalog/product/101372
3

I'moBankas, A. I1. BerancnurensHbIie
MoJeny : yueoHoe nmocobue / A.IL.
I'moBankas. — Mocksa : UHOPA-M, 2021.
— 395 ¢. — (Beoicmiee oOpa3zoBaHue:
Bakanaspuar). — DOI 10.12737/1013723. -
ISBN 978-5-16-014981-3. - Tekcr :
anekTponHsbIi. - URL:
https://znanium.com/catalog/product/101372
3~ PexuMm J0CTyIIa: 110 MOAIHUCKE,

https://znanium.com/catalog/product/108811
1

a6apmaa, Y. C. OCHOBBI KOMITBIOTEPHOH
MaTeMaTHKH. 3a/ladyil CUCTEMHOTO aHaJIH3a U
yuebHoe mocoome / W. C.
B. B.

yIpaBiIeHUS :
[labapmmura, E. B. Kopoxosa,
Kopoxos

; FOxHbIi QenepanbHblii YHHBEPCHUTET. -
PocroB-na-/lony ; Taranpor
W3natensctBo  FOxHOTro  (henepanpHOro
yHuBepcutera, 2019.

- 142 c. - ISBN 978-5-9275-3118-9. - Tekcer !
ANIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1088111

— PexxuM goctyna: 1o noJymicKe.

https://znanium.com/catalog/product/92648
0

Tutos, K. B. KoMmnerorepHas MmaTemaTuka:
'YueoOnoe nmocooue / K.B.Tutos - M.: 11|

PUOP, HUILl UHOPA-M, 2018. - 261 c.

7. IlepeueHb IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
MH(OPMALIMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu «HTepHeT»

HepequL OJICKTPOHHBIX

00pa3oBaTeNbHBIX pecypcoB

UH(pOpPMAIMOHHO-

TGHGKOMMyHHKaHHOHHOﬁ CECTH <<I/IHTepHCT)>, HGO6XOI[I/IMI)IX JJIs1 OCBOCHHA AWCHHUILIMHBI ITPUBCIACH

B Tabiure 9.
Tabmnma 9

ITepeuenb

AIIEKTPOHHBIX ~ 00pa30BaTEIbHBIX PECYPCOB

TEJICKOMMYHUKALIMOHHOU ceTu «HTepHeT»

nH(pOpMaIMOHHO-

URL anpec

HanmenoBanue

http://window.edu.ru/

OKHO K

becmuratnas anekTporHas OnomMoTeka onaiy "ExnHoe



https://znanium.com/catalog/product/1013723–
https://znanium.com/catalog/product/1013723–
http://window.edu.ru/

obpa3oBareabHBIM pecypcam”
https://Aww.intuit.ru/ Harmonansuerit OTkpeiTeii YHauBepcuter "MHTYUT"
https://elibrary.ru/ eLIBRARY.RU - Hayunast snekTpoHHas OubimoTexa
http://lib.guap.ru/ bubamnorexa I'VAIL
https://znanium.com/ Di1eKTpOHHO-OHOMMOTEYHass cucTeMa Znanium
https://e.lanbook.com/ OBC Jlanb
https://www.book.ru/ BOOK.RU - coBpemeHHas 37eKTpOHHAs OMOIMOTEKA AJ1st
BY30B M CCY30B OT IPaBo00IIaaTerIst
https://urait.ru/ ObpazoBatensHas miatgopma FOpaiit
http://www.iprbookshop.ru/ OnexkrponHo-OnbnroTeunas cucrema IPR BOOKS
http://kufas_ru/ OCHOBBI ITPOTPAMMHUPOBAHUS
http://www.mathworks.com/help/matlab/ | Cnpaska MATLAB

8. IlepeueHb MH(POPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mpOrpaMMHOTO OOECHEUeHUs, HCIOIB3yeMOr0 TPH  OCYIIECTBICHUHU
00pa3oBaTeNbHOrO NpoIiecca 10 IUCLHUITIINHE.
[Tepedenp UCTIONB3yEMOT0 IPOTPAMMHOTO oOecrieueHus npeacTasieH B Tadmuie 10.

Tab6numa 10— ITepedyerp nporpaMMHOT0 0OecriedeHUs

Ne /i HaumenoBanue

Microsoft Office Professional Plus.
Microsoft Excel
Matlab

8.2. [lepeyenp MHPOPMATMOHHO-CIIPABOYHBIX CHUCTEM,HCIIONIB3YEMbIX TPH OCYIIECTBICHUU
00pa3oBaTeNBpHOrO Mpoliecca M0 AUCHUIINHE

[lepeueHp UCHOMB3YEMBIX MHPOPMAIIMOHHO-CIIPABOYHBIX CUCTEM IpEACTaBIeH B TaOIuIe
11.

Tabnuna 11— Ilepeuernb HHPOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmenoBanue

He npenycmotpeno

9. MarepuanbHo-TexHHYecKas 6a3a
CocrtaB  MaTepHAIbHO-TEXHUYECKOM  0aszpl, HEOOXOAWMOW  JUJII  OCYIIECTBIICHUS
00pa3oBaTeNpHOrO IMpoliecca 1o AUCHUILINHE, IpeAcTaBieH B Tabnuuel 2.

Tabmuia 12 — CoctaB MaTepralibHO-TEXHIUYECKON 0a3bl

Ne HanmeHnoBaHMe cOCTaBHOW 4acTH Howmep aynuropun
n/n MaTepHabHO-TEXHUUECKOH Oa3bl (mpu HE0OXOAMMOCTN)

1 @®ounp ayauropuit I'YAII (kad.41) nns npoBeneHus
JICKIIMOHHBIX U JTA0OPATOPHBIX 3aHATHI

10. OmeHoOYHBIE CpeACTBA IS MPOBEIACHUS TPOMEKYTOTHOH aTTeCTaIluu
10.1. CoctaB  OIICHOYHBIX CPEACTBIUIA TPOBEACHHS IMPOMEXKYTOUHOM  aTTecTaluu
oOyJaromuxcsi 1Mo JUCIUTUIHHE MPUBEACH B Tadimie 13.
Tabmuia 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl MPOBEACHUS MPOMEKYTOUYHOMN aTTeCcTaluu

Bun npomexxyTouHOU arTectanuu IlepedeHb OIIEHOYHBIX CPEJICTB
JuddepeHunpoBanHbIN 3a4ET Crnincox BOIpOCOB;
TecTsr;
3agaun.



http://www.intuit.ru/
http://lib.guap.ru/
http://www.book.ru/
http://www.iprbookshop.ru/
http://kufas.ru/
http://www.mathworks.com/help/matlab/

10.2. B xauecTBe KpUTEPUEB OLIEHKU YPOBHS CPOPMHUPOBAHHOCTHU (OCBOCHUS) KOMITETCHIIUI
oOyJaronmuMucs NpUMEHsETCs S5-OaluibHas IKajla OIEHKH C(HOPMHUPOBAHHOCTH KOMIIETEHITUH,
KoTOpas mpuBeneHa B Tabiuue 14. B TeueHune cemectpa MokeT ucmonb3oBaThest 100-0ammpHas
HIKajla MOJYJIbHO-PEHTHHIOBOM CHCTEMBbl YHMBEpPCUTETa, IpaBWJIa HCIOJIb30BAHUSA KOTOPOH,
YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMaTUBHBIM akToM ['Y ATIL.

Tabmuna 14 —Kpurepun onieHKH ypoBHS ¢HOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITHHN

5-0awtbHad 1Kana

XapakTrepucTuka chopMHUPOBAHHBIX KOMIIETEHIUIA

— o0yyarouuiicss TIyOOKO UM BCECTOPOHHE YCBOWJ IPOTPaMMHBIN
MaTepual;

— YBEpPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3J1aracr;

— OIUpasiCh Ha 3HAHUSI OCHOBHOW M JTOTIOJHUTEIBHON JIUTEPATYpPhI, TECHO

«OTIIMYHOY o
GAITCHOY MPUBS3BIBAET YCBOCHHBIE HAy4yHbIC TIOJIOKEHHSI C MPAKTHYECKOU
JeSATEIbHOCTBIO HAIIPaBJICHUS;
— yMeJi0 00OCHOBBIBAET U apTyMEHTUPYET BBIJBUTAEMbIE UM HJICH,
— JIeJIaeT BBIBOIBI M 000OIIEHHS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIEIUATU3HPOBAHHBIX IOHATHMH.
— 00y4JaronIuiicss TBEp0 YCBOMJI IPOrPAMMHBIN MaTepual, TpaMOTHO | 10
CYILIECTBY M3JIAraeT €ro, ONUpasiCh Ha 3HAHUSI OCHOBHOM JINTEPATYPHI;
— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
«XOpOLLIO» — YBSI3BIBAET YCBOCHHBIE 3HAHUSA C MPAKTUYECKOM JESATEIbHOCTHIO
«3a4TEHOY HaIpaBJICHUS,
— apryMEHTUPYET HayYHbIC MTOJIOKEHUS;
— JIeJIaeT BBIBOIBI M 000OIIEHHS;
— BJIaJICET CUCTEMOM CIECIIMATU3UPOBAHHBIX MOHSITHH.
— o0yyarouuiicss ycBOMJa TOJbKO OCHOBHOM IPOrpaMMHBIM Marepuall, 1o
CYLIECTBY M3JIAraeT €ro, ONUpasChb Ha 3HAHUA TOJBKO OCHOBHOM
JIUTEpaTyphl;
— JIOMYCKaeT HECYIIECTBEHHbIC OIMOKN U HETOYHOCTH;
«yJOBJIETBOPUTEIHLHOY o
GATTOHOY — UCTIBITBIBACT 3aTPYJHEHUS B TMPAKTUUYECKOM TNPUMEHEHUW 3HAHUHN
HalpaBJICHUS,
— cnabo apryMeHTHPYET HayYHBIE MOJI0KEHHUS,
— 3aTpyAHsieTcs B (OpMyIHMpPOBAHUU BBIBOJOB U 0000IIEHUI;
— YaCTUYHO BJIAJICET CUCTEMOM CIEIIMATM3UPOBAHHBIX MMOHITHH.
— oOydJaronuiicss HE YCBOWI 3HAYUTEIBHOM YacTH MPOTrpaMMHOTO
MaTepuaa;
— JIONyCKaeT CYIIECTBEHHbIC OLUTMOKU M HETOYHOCTH MPU PACCMOTPEHUU
(HCYHOBIICTBOPUTEIILHO mpo0sieM B KOHKPETHOM HaIpaBJICHUU;
«HE 3aUTCHO»

— UCTIBITHIBACT TPYAHOCTH B TIPAKTHYECKOM IMPUMEHEHUH 3HAHHIA;,
— HEe MOXKET apryMEHTHPOBATh HAYYHBIE TOJTOKEHUS;
— He popMyIHpYeT BHIBOJOB U 00OOIIICHHIA.

10.3. TumnoBbie KOHTPOJILHBIC 3aJIAHUS WJIH WHBIC MATCPHAIIBI.
Bompocs (3agaun) Asis sK3aMeHa mpeicTaBieHsl B Tabmauie 15.

Tabmuma 15 — Bompocs! (3agaun) 115 9K3aMeHa

No /it [Tepedens BOmpoCoB (3a71a4) TSl SK3aMeHA Kon
WHJMKaTOpa
Y4eOHbIM MJIAHOM He MPEAYCMOTPEHO
Bomnpocsr (3amaun) s 3adera / qud¢. 3adera npeacrasicHbl B Tadauie 16.
Tabnuma 16 — Bonpocs! (3agaun) s 3auera / audd. 3auera
No i/m [Tepeuens Bompocos (3ama4) s 3adeta / audd. 3auera Ko
MHAMKaTOpa
1 Hopwmbl BekTOpOB M MaTpwuil. IK-12.3.1
2 MeTonbl  TOYHOTO pEIICHUS CHCTeM JIMHEHHBIX —anreOpamueckux | [1K-12.3.1
ypaBHEHHIA.




3 MeToapl UTEPAIIMOHHOTO PEIICHHs CUCTEM JIMHEWHBIX anreOpandeckux | [1K-12.3.1
YpaBHEHUU.

4 MoaudunupoBanHblii MeTo HeroToHa [1IK-12.3.1

5 OcobenHocty npuMeHeHus Mmetoaa HerotoHa. [K-12.3.1

6 OcHOBHBIE MOHATHUS U onpeeeHus 3agaun Komm [K-12.3.1

7 Cytb MeToa HeroTOHA 171 OJJTHOTO HETMHEUHOTO I[IK-12.V.1

8 CxonumocTb MeTo/1bl HbI0TOHA M TPYAHOCTH €T0 IPUMEHEHMSL. [IK-12.V.1

9 Mopaudukarnuu metona HerotoHa. [1K-12.B.1

11 Meroasl Pynre-Kyrra m cmocoObl ydera ommbOok uHTerpupoBanus | [1K-12.B.1
STUMH METOJIaMH.

12 Cgenenue 3agaun Komm miis ypaBHeHus: N—ro nopsaka k 3agade Komm | [1K-12.3.1
JUISL CUCTEMbl YpaBHEHUH TIEPBOT0O MOPSIIKA.

13 Mertoapl TpOrHO3a U KOPPEKIIUU IK-12.3.1

14 Moenu 3KCOHEHIIUATBHOTO U IOTUCTUYECKOT0 pOCTa. I[1IK-12.B.1

15 Mopens Jlandectepa asisg onucaHusi OOCBBIX JICHCTBUM. [1K-12.B.1

16 O600menHas Mmozaenb JlaHdecTepa AJIs ONMMCAHUS MO MO3Ta. [IK-12.V¥.1

17 buonornueckuii ocumnaTop. Mogens Jlotku-Bonsreppa  (mogmens | [IK-12.V.1
XUIIHUK-KEPTBA).

18 Hcnonp30oBaHne MOAENM  XMIIHUK-)KEPTBA UL moaenupoBanus | [1K-12.V.1
9KOJIOTUYECKHUX U COLUAIIBHBIX MTPOLIECCOB

19 Mogenu BUPYCHBIX HH(EKIUHI U pacipOCTpaHEHHs STIHIEMUN. [IK-12.V.1

20 [Tpunnumne popmupoBanus Moaenu Wa-Tor IIK-12.VY.1

21 Heo6xoauMeie ycioBUSI MUHUMYMa H JIOKQITH3AIUN OTPE3Ka [K-12.3.1
MUHUMU3ALUU UCXOIHON (QYHKIIMH.

22 Meroapl IPSAMOTO TOKWCKA: ONTHMAIbHBIM IMACCHUBHBIM ITOUCK I1IK-12.3.1

Ilepeuenn

™M JJIs1  KYpCOBOI'O HpOGKTHpOBaHI/IH/ BBITIOJIHCHU A

MpeACTaBJICHBI B Tabmmie 17.
Tabnuia 17 — Ilepedyenp TeM 1Ji1 KypcOBOTO MPOEKTHPOBAHNS/BBITIOJIIHEHUS! KYPCOBOM paboThI

KypcoBOH  paboThI

No 11/ [TpuMepHBIii IepedeHb TeM Il KYPCOBOTO MIPOSKTHPOBAHUS/BHITTOTHEHHS
KypCOBOH paboThI
Y4eOHBIM IJIAaHOM HE IPESYCMOTPEHO
Bonpocel s mpoBeneHHWsT TPOMEKYTOYHOW AaTTeCTallid B BUAE TECTUPOBAHHS
npecTaBieHbl B Tabmauie 18.
Tabnuua 18 — [IpumepHbIit mepeueHb BOIIPOCOB ISl TECTOB
. Kon
Ne n/mt [IpuMepHBIii TepedeHb BONPOCOB /ISl TECTOB
WHIUKATOpa
1 IIpouuTaiite TecT. BoiOepere 01MH NPABUILHBII OTBET. T1K-12.3.1
I[.]'[fl NPUMEHCHUA METOAA MPOCTBIX nTepaum‘fl HeOGXO}IHMa
(1) cx0aMMOCTh HTEPAIIMOHHOTO MPOoIIecca
(2) peKyppeHTHOCTb CHCTEMBI YpaBHEHHI
(3) HenmMHEHHOCTD YpaBHEHUI
2 IIpounraiite Tect. JaiiTe ognH npaBuiIbHbI 0TBET. B 00nactu IK-12.V.1

CXOAUMOCTHU OTCYTCTBYIOT KOPHH. HpOH?»OfUIeT JIX 3allKJIMBAHUEC aJIrOpUTMa
MIPOCTBIX UTEpaIuii?

(1) na, B m0OOM ciryuae

(2) na, HO BCE 3aBUCHUT OT KOHKPETHOM (DYHKIIMU

(3) HeT, aropuUTM 3TOTO HE IOMYCKAET

IIpaBuiIBbHBIH OTBET: 2




3 IMpouuraiite Tekct. [logdepure HazBaHue K Kaxn0ii popmyiie. OTBET I[IK-11.V.1
3anuuImMTe B BUe nap nudpsl 1 6yKBbI. J[aHO POCTPAHCTBO BEKTOPOB.
ITocTaBUTh B COOTBETCTBHE KaKI0# (OpMYJIe HOPMBI BEKTOpa Ha3BaHHE
HOPMBI.
1. Cdepuueckas HOpMA.
2. KyOuueckas Hopma
3. Oxrasapuyeckas HOpMa

dopmyiia st BEIYUCICHUS HOPMBI:

A) |[X]| = max|xj|, j=1...n

SIEDIY
-1

[TpaBunbHsii oTBeT 1B 2A 36
Kaxoi1 Bug umeer cucrema HenuHeNHbIX ypaBHeHuil? [Ipusectu npumep. | [1K-12.3.1

5 [IpounTaiite Tect. JlaiiTe oquH NpaBMIbHBIA OTBET. OT 4Yero 3aBUCUT IIK-12.B.1
3(PEKTUBHOCTH BCEX UTEPAITMOHHBIX METOI0B?
(1) ot BEIOOpA HAYATBHOTO MPUOTMKECHUS (HAYATBHOM TOUKH), T.C.

: [z, x5, 7, ..., x|

BEKTOpa -
(2) ot BBIOOpa HAYATTLHOTO MPUOIVKEHHS (HAYaIbHON TOYKH), T.C.

sHauennst -\ — i

(3) HeT mpaBHUIIBLHOTO OTBETA
[IpaBusibHBIN OTBET: |

6 [pouwnraiite Tect. JlaiiTe HECKOIBKO MPAaBUIBHBIX OTBETOB. Kak Ha3bIBaeTCs I1K-12.3.1

MaTpuua A. IpuMeHseMas B Meroae HproTona, KoTopas COCTaBICHa M3 YaCTHBIX

;= sii=1nij=1.n

(1) matpwureii SIxkoou

(2) Axobuanom

(3) marpurieit HeroTona
(4) onpenenurens ["aycca
IIpaBuabHbIii oTBeT: 1,2

7 Bri0epeTe 01U NpaBUWILHBIN OTBET. TIK-12.V.1
Kakoti psin 6onee ymoOeH tst pa3iioskeHus B Metosie Herotona?

(1) Makmopena
(2) Teiinopa
(3) Diinepa

8 IIpouuTaiite Tect. PacmoJio:xkure 3Tanbl npuMeHenusi Meroaa Pynre-| I1K-12.V.1
Kyrra B npaBuiibHOM nopsiake. OTBer 3anuumuTe B BUjae
nocJje10BaTe/IbHOCTH OYKB cjleBa HANPaBo.

A.Bprancnsiercst 3HaueHne UCKOMOW (DyHKIIMU B KOHEUHOM TOUKE BCETO
niara 1o cxeme Juiepa ¢ yCpeITHEHHbBIM 3HAY€HHEM ITPOU3BOIHOM:

b. BrimonHsIeTCs OMHBIN TIar MeToIa Diiepa ¢ MeIbi0 ONpeIeIeHUs
NPUOIIMKEHHOTO 3HAYCHUST HCKOMOW (YHKITMH Ha KOHIIE OTpe3Ka
HHTETPUPOBAHUA:

B. Haxoautcs cpenHee 3HaU€HHE JIBYX ITPOU3BOJIHBIX, ONPEJIETIEHHBIX Ha
KOHIIaX OTpe3Ka:

I'. JTnst oT0# e TOYKH BBHIUMCIACTCS IPHUOIIKEHHOE 3HAUEHUE TTPOM3BOIHOM:

IIpaBuiabHblil oTBeT: bBI'BA

[lepeyeHp TEM KOHTPOJBHBIX pabOT MO AMCUUIUIMHE OOYYaroIUMXCS 3a04YHON (OpPMBI
oOy4eHwus1, mpecTaBieHbl B Tadnuie 19.

Tabnuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT



Ne n/mt [TepeuyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Metoau4eckrne MaTepuaibl, OMPEISISIONINe MPOLEAYpPhl OICHUBAHUS WHIMKATOPOB,
XapaKTEepU3YIOIIMUX dTanbl GOPMUPOBAHUS KOMIIETEHIIUH, COIEPKATCS B JIOKAJbHBIX HOPMATHBHBIX
aktax ['VAII, pernaMeHTUpPYIOIIUX MOPAIOK U MPOLEAYPY HPOBEACHHS TEKYIIEro KOHTPOJIS
YCIIEBaEMOCTH U MTPOMEKYTOUHOM aTTecTaruu odoydaronuxcs 'Y AIL

11 MeTtoaudeckue yKazaHus st 00ydaromuXxcsl 0 OCBOCHHUIO TUCIUTLTAHBI
OCHOBHOE Ha3HA4YE€HUE JIEKIIMOHHOTO MaTrephaia — JIOTMYECKH CTPOMHOE, CUCTEMHOE,
rIyOOKOe W sICHOE WU3JIOKEeHHE ydeOHoro marepuana. Ha3HaueHWe COBPEMEHHOHN JICKIIUU B
paMKax JUCHUILIMHBI HE B TOM, YTOOBI TMOJYYUTh BCIO MH(GOPMAIMIO MO TeME, a B OCBOCHUH
(GyHIaMEHTAIBHBIX TPOOJIEM JUCIUIUIMHBI, METOJOB HAYYHOTO T[IO3HAHHWS, HOBEHIIHX
JTOCTH)KCHHH HAayYHOW MBICIIM. B ydueOHOM mporiecce JIKIUs BBINOJHSAET METOI0JI0OTHYECKYIO,
OpPraHU3aIMOHHYI0 ¥ MHPOPMAITMOHHYIO (QYHKIUHU. JIEKIHs pacKpbIBaeT MOHATHIHBIN ammmapat
KOHKPETHOHW 00JIacTH 3HaHUsA, € MpoOJeMbl, aeT IEIbHOE NPEJICTABICHUE O IUCIUIUIMHE,
MOKa3bIBAET B3aUMOCBS3b C IPYTUMU JTUCLUIUTMHAMH.
[Tnanupyemble pe3ynbTaThl IPH OCBOCHUU 00YUYaIOLMUMUCS JIEKIIMOHHOTO MaTepHaa:

. [IOJIyUEHUE COBPEMEHHBIX, LIE€JIOCTHBIX, B3aMMOCBSI3aHHBIX 3HAHWH,
YPOBEHBb KOTOPBIX OIPENENsIeTCs LEIeBOW YCTAaHOBKOM K KayKJO KOHKPETHOM TEME;

. II0JIy4YEHHUE OIbITa TBOPUYECKOM pabOTHI COBMECTHO C IIPEIOIaBaTENEM;

. pasBUTHE NPOPECCHOHATBHO-/IENOBBIX KauecTB, JIOOBU K NpeAMETy U
CaMOCTOSITENIbHOTO TBOPYECKOI'O MBIIIUICHHUS;

. HIOSIBJICHHE HE00X01UMMOT0 UHTEpECa, HE00X0AUMOTO I L
CaMOCTOSITENIbHOM paboThI;

. IIOJIy4YE€HUE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKU U
0 MPOTHO3€ UX Pa3BUTHS HA OJIKalIINe TOJbl;

. HAY4YUThCS METOJMUYecKH oOpalaThiBaTh MarepHai (BBIACIATH IJIaBHbIE
MBICIIU U TIOJIO’KEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOAAM, TIOBTOPSITh UX B PA3IUYHBIX
bopMyITupoBKax);

. MOJIyuUeHUE TOYHOIO MOHMMAHHUS BCEX HEOOXOAWMBIX TEPMHUHOB U
MIOHATHM.

JIeKIMOHHBI MaTepuad MOXET COINPOBOXKIATbCA JAEMOHCTpPALlMEd CIIAWIoOB U
WCIOJIb30BAaHUEM pa3/laTOYHOrO MaTepuaja TIpU MPOBEAECHUU KOPOTKUX JUCKYycCHM 00
0COOEHHOCTSIX NPUMEHEHHUs OTAENbHBIX TEMATHK MO JUCLUIUINHE.

Beiaensrores cneyromuye BUABI JEKIUI:

. BBognas nexkmnus

BBogHas nexknus K JUMCHUIUIMHE 3HAKOMHUT OOYYaroIIMXCS € LENbI0 UM Ha3HAYeHHEM
Kypca, €ro pojbl0 M MECTOM B CHUCTEME IHUCLUMIUIMH. B XO4e TakoM JIEKIUM CBSA3bIBACTCA
TEOPETUYECKUIl M TNpaKTUYeCKUil MaTepuan ¢ MpakTUKOW Oynymied paboThl, paccKa3blBaeTCs
o01mas MeToJiKa paboThl HaJl KYpCOM, MpelaratoTcs JUTepaTypHble HCTOYHUKH, TTOMOTaroIue
YCBOCHUIO MaTepHalia JUCHMIIUHBI U OCBOEHUIO KOMIETEHIIUN, CTaBATCS HAy4HbIE MPOOIEMBI,
BBIBUTAIOTCA THIOTE3bI, ompenenserca (opma TEKYIIEro KOHTPOJS M IMPOMEXYTOUHOMN
aTTeCTaluu.

BBognas nexius k pasneny. AHAJIOTUYHO BBOJHOM JIGKIIMH K JUCIMILIUHE PAaCKpPHIBACT
P BONPOCOB, HO CBSA3aHHBIX HE C JUCHMIUIMHOM B IEJIOM, a C TEMAaTHMKOH KOHKPETHOIO
paszena.
. O0630pHas TeKIus
[IpoBomuTCcsT € TMENbI0 CUCTEMATU3allMK 3HAHWM Ha 0oyiee BBICOKOM YpPOBHE,
paccMOoTpeHHst 0c000 TPYTHBIX BOMPOCOB TUCITUTUIAHEI.
. [TpobGnemHuas nexIus
Ha nmanHOW nexknuu HOBOE 3HAHWE BBOJUTCS KaK HEM3BECTHOE, KOTOPOE HEOOXOIUMO
"oTKpBITH". B pamkax nekuuu co3gaeTcs mpobdieMHas CUTYallrs, KOTOPYIO 00yJarolue pemarT
MOATAIHO C MOACKAa3KaMU U MOMOIIbIO MTPET0/1aBaATEIIs.
. Jlekusg BABoeM



OTa Pa3HOBUAHOCTH JIEKIUHU SBJISETCS MPOJODKEHHEM M PA3BUTHEM MPOOJIEMHOTO
U3JI0KEHUs MaTepuana B Juajore JABYX IpernojaBareiei. 31ech MOJEIMPYIOTCS peaibHble
CUTYyaluu OOCYXJICHHS TEOPETUYECKUX U MPAKTHYECKUX BOIPOCOB IBYMS CHEIIMATHCTAMH.

. Jlexuust ¢ 3apaHee 3alIaHUPOBAHHBIMU OILIMOKAMU

JlanHasi JeKIUs IpU3BaHAa aKTUBU3UPOBAaTh BHUMAHHME OOYyYaroIIMXCs, pa3BUBAaTh MX
MBICIIUTENbHYIO 1€ TEIbHOCTh, POPMUPOBATh YMEHHE BBICTYIIATh B POJIU SKCIIEPTOB.

3amada MperojaBaTelisi COCTOMT B TOM, YTOOBI 3aJIOKUTHh B JICKIHIO OIPENEIEHHOE
KOJIMYECTBO OHIMOOK  COJEpIKATENbHOr0, METOJUYECKOro, IOBEIEHYECKOTO XapakTepa.
[ToxOuparoTcst Hauboiee TUIMMUYHBIC OMIMOKH, KOTOPhIE OOBIYHO HE BBIMSYUBAIOTCS, a KakK ObI
3aTylIeBBIBAIOTCS. 3afaya OoO0y4yaroIUXCsl COCTOMT B TOM, 4TOOBI IO XOAY JIEKLIHMU OTMEYaTh
omnOKH, GPUKCHUPOBATH U HA3BIBATh UX B KOHIIE.

. Jlekuus-npecc-koHpepeHus

IIpenonaBaTens NpoCUT 0Oy4YaAIOLIMXCS 3a/1aBaTh MMCbMEHHO BOIPOCHI 110 JAHHOM TeMe.
B Tedenue nByXx-Tpex MUHYT oOOydarommecs (GopMynupyroT Haubojee HHTEpEeCyIOIHe HuX
BONPOCHI U TEpelaloT MPEernoAaBaTeNio, KOTOPbI B TEUEHHE TPEX-MATH MUHYT COPTUPYET
BOIIPOCHI MO HX COAEPKAHUIO M HAUMHAET JieKuuio. JIeKIus usiaraercs HE Kak OTBETHI Ha
BOIPOCHI, & KaK CBSI3HBINA TEKCT, B MPOLIECCE U3JI0KEHHSI KOTOPOro (POPMHUPYIOTCS OTBETHI.

. Jlexuusa-koHCyIbTaLMA
Marepuan usnaraercsi B BUJie BOIIPOCOB U OTBETOB MJIM BOIIPOCOB, OTBETOB M JJUCKYCCHIA.
CrpyKTypa npeaocTaBieHHsl JEKLIHOHHOIO MaTepuara:

. BBosHas yacThb jgekuuu

[lepBoe mpencTaBieHNEe O JIGKIIUU COACPKUTCS yxKe B popmynupoBke Tembl. OHa JOIDKHA
ObITb KpaTKOH, BbIpakaTb CYTh OCHOBHOM ujeH, OBITh IpHUBIEKATEIbHONH 10 QopMme.
Iemecoobpa3Ho 3/1ech CKa3aTh HA 3HAYEHUE 3TOW TEMBI JUIS IOCIIEAYIOIIET0 YCBOSHHUS 3HAHUHA U
pa3BUTHs JIMYHOCTU OOydaroummMxcs, A Oyaymed npodeccuoHanbHON AesrenbHOCTU. [lanee
MOKHO COOOLIUTH LENM JEeKIMU U ee IulaH. JKenaTeabHO COPHEHTHPOBATh CilyllaTeneil Ha
MOCJIEAYIOIUN KOHTPOJIb 3HaHUH, OJIE3HO yKa3aTh Ha CBSI3b HOBOTO MaTepuaja ¢ MpOHJIeHHBIM
U mpenplaymmM. TeMn M370KeHHsI 3TOM 4acTH JeKIHUM, KakK MPaBHIIO, JTOJKEH OBbITh BBILIE
TE€MIIa H3JIO)KEHHUSI OCHOBHOT'O, YTO 3aCTaBisieT OOYYaroIIMXCS ICHUXOJOTHYECKH coOpaTbcsl U
COCPEOTOYUTHCS. BBO/IHAS YacTh JIEKIIUM OOBIYHO 3aHUMAET 5-7 MUHYT.

. OcHoBHasl 4yacThb JIEKIUH

[lepexony K H3JI0KEHHIO TEPBOrO BONpPOCA, KaK IMPaBUIIO, JOJHKHA IPEALIECTBOBATH
nayza. B 3To BpeMs JIeKTOp MOXKET NMpOBEPHUTh, BCE JIM CIYIIATEIH T'OTOBBI K BOCHPHUSATHIO
JeKuuu (Mo3bl, BBIPAXKEHHUS JIMI, pa3roBOpbl). 3aMeTHB OO0yYaroIMXCs, HE TOTOBBIX K
BOCIIPUSATHIO, OIBITHBIE IPENojaBaTeNid MPOM3HOCAT KpaTKyl MoOuim3youlywo ¢pasy,
OCTaHAaBJIMBAIOT B3IJISAJ HA HEPAJIUMBBIX, pEXKE - HA3bIBAIOT (DaMUJINIO, UMS U HE TPATAT BpeMs Ha
JUTUTENIbHBIE 3aMEeUaHMsl.

Jlisg Toro 4yToObl MPEOAONETh NOTEHIUAIBHYIO TaCCUBHOCTD CIIyIIaTelei, He00X0AUMO
BCEMH BO3MOXXHBIMU croco0amMH TpHAATh JIEKUUH TNPOOJEMHBIH XapakTep, MOOYXaas
CIIyHIaTese K caMOCTOATENIbHOM TO3HABATEIbHON aKTUBHOCTH U TBOPUYECTBY.

K Takum akTUBHBIM Cpe/ICTBAM MOKHO OTHECTH:

e oOOpameHue K OOy4arOIIMMCS C BOINPOCAMH, YTOUHSIOUIMMHU TIOHUMAaHUE
OCHOBHBIX UJIeH U (haKTOB TEMBIL;
e OpraHU3aIMI0 MUHU-CTOJKHOBEHHH Pa3IMYHBIX TOYEK 3PEHHS 1O BBIABUHYTHIM
MPENo/IaBaTesieM MOJIOKEHHUSIM;
e TIOCTaHOBKY BOIIPOCOB, 33J[a4 C MHOKECTBEHHOCTBIO PELlIeHU U Jp.;
e WHJUBUIYaTbHBIA CTUIH U3JI0KEHHS MaTepHaa;
e obecrieueHne 0OpaTHOM CBA3H.
. 3aKiIo4ueHue
B mporuiecce ureHust JNEKIUM MPEnogaBaTesib JOHKEH M03a00TUTHCS O €€ 3aBepILEHUU.
Paccunrare Bpemsi, a He MpephiBaTh JEKIMI0O Ha moixycioBe. OOBIUHO ISl 3aKITIOYCHUS
Marepuana ObIBa€T JOCTATOYHO S5-7 MHUHYT. 3aBepIiasl JCKIHIO, MPENojiaBaTelib OTBEUaeT Ha
BOIIPOCHI CJIyIIaTeNe, MOABOJAUT WUTOT, JA€T METOAMYECKHE YKa3aHUS K CaMOCTOSITEIbHOU
paboTe, KOMMEHTUPYET TMpeUlaraeMylo JHTepaTypy. 3aKaHUMBaTh JIEKIUIO  HYXHO
KOHCTPYKTUBHO IO COJACPXAHUIO U TOJIOKHUTEIBHO 1O SMOIMOHAIBHOMY HACTPOIO.



OGy‘-IaIOH_II/IeCSI JOJI?KHBI yﬁTH 3aUHTCPCCOBAHHBIMHA, 3aUHTPUTOBAHHBIMH, IKCIAOIIUMU
ornpoOoBaTh 3aBTpa K€ MPEJIOKEHHUS JIEKTOpa, a TaKKe B XOPOIIEeM HAaCTPOCHHHM M aKTHUBHOM
TOHYCE.

Martepuansl 1O JIGKIIMOHHOMY KypCY BbIKIaAbIBalOTCs B JIMyHBIA KaOWHET B
ANEKTPOHHON 00pa30BaTEILHON Cpe/ie YHUBEPCUTETA

1.1. Meroauueckue ykazaHus Uit OOYYalOIIMXCSl IO BBIMOJIHEHUIO JIAOOPATOPHBIX
pabor.

1.2. B xoxe BBINOJHEHUS Ja0OpPaTOPHBIX pabOT OOYYAIOIIUIICS JODKEH YriyOuTh U
3aKpENUTh 3HAHMS, NMPAKTHYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOIMKOM M TEXHUKOU
JKCHEPUMEHTa B COOTBETCTBUM C KBaJIM(UKAMOHHOW XapaKTePUCTUKOM 0O0ydarolerocs.
Brimonnenue nabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TPAKTHYECKON, pacueTHO-
AQHAJIMTUYECKON YacTel U KOHTPOJIbHBIX MEPOIIPUATHIA.

BrimonHenue 51ab0paTopHBIX PabOT OO0YYArOIIMMCS SIBISETCS HEOTHEMJIEMOH YacThio
U3YyYEHHs] JUCLMIUIMHBI, OIpelenseMoi ydeOHbIM IUIAHOM, M OTHOCHTCA K CpEICTBaM,
00ECTIEYNBAIOIINM PEIICHUE CIETYIONMX OCHOBHBIX 33]1a4 00y4aroIerocs:

— [pHOOpeTeHHE HAaBBIKOB HCCJIEJOBAaHUS MPOLIECCOB, SBIEHHMH M  OOBEKTOB,
M3y4aeMbIX B PaMKax JaHHOW JUCIUTUINHBL

— 3aKpeIvieHHe, pa3BUTHE U JEeTaau3alMs TEOPETUYECKUX 3HAHUM, MOJYyYEHHBIX Ha
JICKIIHSAX;

— IOJyYyeHHUE HOBOM MH(}OpMaLMK IO U3y4aeMOU JUCLUILIMHE;

— TmpuoOpeTeHHe  HaBBIKOB ~ CAMOCTOSATENBHOH  paboTel ¢ 1a0OpaTOpPHBIM
000pyIOBaHUEM U PUOOPAMH.

3ajanuie U TpeOOBaHMS K MPOBEJICHUIO JIAOOPATOPHBIX PadOT

JIabopaTopHO€ 3aHITHE COCTOUT U3 CICAYIOIIUX 3JIEMEHTOB: BBOJHAS YaCTh, OCHOBHAS U
3aKITIOYNTEITHHAS.

BBogHas yacTe obecriedynBaeT MOArOTOBKY CTY/ICHTOB K BBIIIOJIHEHHUIO 3a/laHUM pabOThHI U
BKJIFOYAeT B ce0s: (OPMYTUPOBKY TEMBI, MU 3aHATHSA, OOOCHOBAHHWE €r0 3HAYMMOCTH B
npodeccnoHanbHOM TOJATOTOBKE CTYACHTOB; H3JIOKEHHE TEOPETUYECKUX OCHOB padoThI;
OOBSICHEHHE METOJOB  (CIIOCOOOB, TIPHEMOB) BBHITIOJHEHHS 33JaHUH; XapaKTePUCTHKY
TpeOoBaHUM K pe3yabTaTy pabOThl; HHCTPYKTAX MO TEXHUKE O€30MaCHOCTH MPU IKCILTyaTaluu
TEXHUYCCKUX CPCACTB; IMPOBEPKY I'OTOBHOCTU CTYACHTOB BLIIIOJHCHHA 3aJaHUA; YKa3daHUs I10
CaMOKOHTPOJIIO Pe3YyIbTATOB BHITIOJHEHHS 3aIaHUN CTYJICHTaMH.

OcHOBHas 4acTh BKJIIOYAET MPOIECC BHIMIOJHEHUS JabopaTopHO paboThl, opopMieHue
oTtyeTa U ero 3amuTy. OHa MOXET COMPOBOXKIATHCS OMOIHUTEIBHBIMUA Pa3bSICHEHUSIMU TIO
X0J1y pabOThI, YCTPAaHEHUEM TPYIHOCTEHN MPHU €€ BHITTOJHEHUH, TEKYIIIUM KOHTPOJIEM U OLIEHKOM




pe3yabTaTOB OTHENBHBIX CTYIEHTOB, OTBETAMH HA BOIMPOCHI CTYACHTOB. B03MOXXHO TipoOHOE
BBINOJIHEHUE 3aJIaHusI(Mi) TTOJT PYKOBOICTBOM IPETIOAaBATEIS.
3amanrie MmO JTAOOpPaTOpPHBIM paboTaM BBIKIAIABIBAIOTCS B JIMUHBIA KaOWHET B
AJIEKTPOHHOU 00pa3oBaTEIbHON Cpe/ie YHUBEPCUTETA.

Crpykrypa u hopma otyera o 1abopaTopHOU padboTe

CrpykTypa u popma oTuera o 1abopaTtopHoii padboTe:

1. Onucanue UCXOTHBIX JaHHBIX.

2. Onucanue UCCIIeyeMOro METO/Ia.

3. JluctuHr 1 610K-cXxeMa pa3paboTaHHOTO KOMITBIOTEPHOTO CPEJICTBA.
4. Pe3ynbTaThl BHITOJIHEHHUSI TECTOBOTO MTPUMEpA.

5. I'paduku oneHKH OBICTPOACHCTBHUS METOIA.

TpeGoBanus k 0hOPMIICHUIO OTYETA O TaOOPATOPHOU padboTe

Jlaboparophast pabora opopmirsiercst corsacHo ['OCT 7.32-2017 u obuum TpeboBaHUSM
'Y AII, npuBeeHHBIM Ha caiiTe:
http://guap.ru/guap/standart/obl_main.shtml

1.3. Meroauueckue ykazaHus JUIsi 0OYyYaIOMIMXCS 10 MPOXOKACHUIO CAMOCTOSITEIHLHON
paboThI

B Xoje BBITIOTHEHUS CaMOCTOSITEIIBHON pabOThI, 0OYJAIOMIMICS BBIMOIHICT paboTy IO
3aJJaHUI0 M TIPU METOAMYECKOM PYKOBOJCTBE IMpernoiaBarelisi, HO 0e3 ero HemocpeICTBEHHOTO
y4acTHsl.

s oOydarommxcsi 1Mo 3a04HOM (opMe 0O0ydeHHs, caMOCTOsATeNbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOJIBHYIO PaboTy.

B mpornecce BBIMOTHEHHS CaMOCTOSITENBHON paboThl, Yy oOywaromierocs (Gopmupyercs
1enecooOpa3Hoe IUIaHUpPOBaHHE pabovyero BpeMeHU, KOTOPOE MO3BOJISET UM pa3BUBAaTh YMEHUS
Y HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMd MpUOOpeTaeMbIX 3HAaHUM, 00eCrednBaeT BBICOKHIA
YpPOBEHb YCIIEBAEMOCTH B TI€pHOJ OOYYECHHS, MOMOTAaeT IMOJIYyYUTh HABBIKM TTOBBIIICHHS
npoeccnoHaIbHOTO YPOBHSIL.

MeTtoauueckumMi  MaTepuajaMM,  HalpaBISIOUIMMH  CaMOCTOSITENIbHYI0  paboTy
00y4aroIuXCs SIBISFOTCS:

—  y4eOHO-METOAMYECKUI MaTepual 1o JUCIUIINHE;

— METOAMYECKHE YKA3aHHUsI 10 BBIMOJIHEHHIO KOHTPOJBHBIX paboT (A1 00ydaromuxcs
10 3204HOM (hopMe 00ydeHus).

1.4. Meroauueckue yKa3zaHus JUIsI OOy4yaroIIMXCs MO MPOXOXKJICHHIO TEKYILIEro
KOHTPOJIS YCIIEBA€MOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPENYCMAaTpUBAECT KOHTPOJb KayecTBAa 3HAHUM
o0y4aroIuxcs, OCyLUIECTBIEMOrO B TEUEHHUE CEMECTpa C IIeJIbI0 OLEHMBAHUSA XO/Ja OCBOECHHUS
JUCLIUIUIAHBL.

Texkymuil KOHTPOJb YCIEBAEMOCTH NPELYCMaTpUBAECT KOHTPOJb KaudyecTBAa 3HAHMI
o0yyJaroImuxcs, OCyIIeCTBISIEMOI0 B TEUEHHE CEeMecTpa C LIeJbI0 OIEHMBAHUS XO0Jla OCBOEHUS
TUCHUIUIMHBEL. HeBbionHeHne TpeOOBaHMI WJIM HUX YacTH IO TMPOXOXKIEHHUIO TEKYIIETro
KOHTpPOJIS YCIIEBAEMOCTH IIPU YCIEIIHOM IIPOXOKJIECHUHU IIPOMEKYTOYHOM aTTECTalud MOXKET
MIPUBECTH K MIOHWKEHNUIO UTOTOBOM OLIEHKH.

Bo3MoxHBIE METOIBI TEKYILIETO KOHTPOJIS:

° yCTHI)II>'I OITPOC HA 3aHATHAX,
. CUCTEMAaTU4yeCKass TMPOBEPKA BBINOJHEHUS WHIMBUIAYaJIbHBIX M JIOMAIIHUX
3aJIaHUI;

. 3alUTa OTYETOB 110 Ja0OPATOPHBIM paboTaM;


http://guap.ru/guap/standart/ob1_main.shtml

. MIPOBE/ICHUE KOHTPOJIBHBIX PadoT;

. TECTUPOBAHUE;

. KOHTPOJIb CAMOCTOATENBHBIX padoT;
. IIPOBEJIEHUE KOHTPOJIbHBIX padoT;

. JIOKJIa/l Ha HAyYHOH KOH(epeHuHy;
. HAaIlUCAHWE HAy4YHOU CTAThH.

1.5. Meroaudeckne  yKazaHWs  JUIs  OOydYalOmUXCSl MO  MPOXOXKICHUIO
MIPOMEKYTOUYHON aTTECTAIINH.

[IpoMexxyTouHass — arrecraiusi OOYyJarOIIMXCS  MPEAyCMaTpUBAaeT  OLICHUBaHUE
MIPOMEKYTOUHBIX U OKOHYATEIIbHBIX PE3y/IbTaTOB OOyUeHHMs MO AucCHUIUIMHE. OHA BKIIIOYAET
B ccOs:

. 3a4eT — 3TO (opMa OILICHKH 3HAHWM, TMOJTYYCHHBIX OOYy4aromUMCS B

X0JIe U3YUYCHHsI yUeOHOW NUCIUIUIMHBI B I[EJIOM WU MPOMEKYTOUHAS (10 OKOHYAHHUH

ceMecTpa) OIeHKa 3HAHUI 00yYaroIUMCs MO OTAEIbHBIM pa3jenaM TUCIUIUIMHBI C

aTTECTALMOHHOM OIICHKOMH "3auTeHo" mwiu "He 3a4TeHo".

3aueT MPOBOAMUTCS B OJIHOM U3 claeayromux Gopm:

. B YCTHOH (opMe B BHJE OTBETa Ha OJWH MJIHM HECKOJBKO BOIPOCOB
0 JTUCIUTLTHHE

. B IICBMEHHOH (hopMe B BUIE TECTA

. C IPUMEHEHHEM CPEJICTB 3JIeKTpoHHOro o0ydenus (LMS I'V AIT)

B cnydae muctaHuMOHHON (OPMBI TPOMEKYTOYHOM aTTECTALMH, 3a4€T MPOBOJUTCS
B BHJIC T€CTa C IPUMEHEHUEM CPEJICTB JIEKTPOHHOTO OOYUYCHHUSI.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




