MUWHHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHU S POCCUMCKOM
OEJEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHUE BBICIIETO
o0OpazoBaHUs
"CAHKT-TIETEPBYPI'CKHI1 TOCYJIAPCTBEHHBI YHUBEPCUTET
ADPOKOCMMYECKOTI'O TIPUBOPOCTPOEHUA"

Kadenpa Ne 1

YTBEPXIAIO
PykoBoauTens nporpaMmbl

mpod.,n.T.H.,pod.

(IOJDKHOCTB, Y4. CTEIICHb, 3BaHIE)

A.P. Bectyrun

== (MHUUHANBL, (aMUIHs)

(moanuck)

«22» wmrons_ 2023

PABOYAS ITPOTPAMMA JUCIHAITIMHBI

«MareMaTuyeckue MCTOABI OIITUMHU3ALIWMH B HAYYHOM HUCCIICAOBAHUH >
(HaumeHOBaHUE JUCIMILIUHBI)

Konx cienmansaOCTH 2.2.13.
HaunmeHnoBanue HayuHOMH PannorexHuka, B TOM YHCII€ CHCTEMBI U YCTPOMCTBA
CHELUATBbHOCTH TENEBUICHUS
Haumenosanue

HaIpaBJIeHHOCTH (TIpoduIIs)
(pu HATTMYWH)

I'ox Havana peanusanuu
IPOTPaMMBI

2023

Cankr-IlerepOypr— 2023




Jluct cornmacoBaHus paboueil mporpaMMbl AUCHUTUINHBI

)
/L
[Tporpammy cocTaBu (a) / 7
7
JOLICHT, K.T.H., JOIL. [ / 21.06.23 FO.C. PomanoBa
(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (moxfce, nara) (MHUIHATEL, (aMIIIHs)

[Iporpamma onoOpena Ha 3acenanuu kapeapst Ne 1

«21» urons 2023 r, mporokoa Ne 6/2

3aeayromuii kadempoit No 1 7 —
1.(.-M.H.,JIOIL. ~21.06.23 A.O. CMupHOB
(y4. cTeneHb, 3BaHUE) Zafonnuce, nara) (MHUIMATBL, haMUIHA)

OTBeTcTBeHHBIH 3a nporpammy 2.2.13.
J.T.H.,poo. f 22.06.23 A.D. Kpsuko

(OMKHOCTB, Y4. CTEIICHB, 3BAaHHE) (nommﬁ Tavh) (MHUIHATEL, (aMIIIHs)
3amecTHTeNb JUpPEKTOpa MHCTUTYTA Ne2 1o MeTondeckoit pabote

T AL e

JIo1.,K.T.H.,JIOII. 2 m ¢ 22.06.23 O.JI. bansimiesa

(ZOJKHOCTB, y4. CTETICHb, 3BAaHHE) (moanuce, nara) (MHUIMANBL, haMUIHA)



AHHOTaUs

JucuuninuHa «MaTtemaTudeckue METOAbl ONTHUMH3allMd B HAay4YHOM HCCIIEJOBAaHUU»
BXOJUT B COCTaB IPOrpaMMbl IMOJAIOTOBKM HAy4YHBIX M HAy4YHO-TIEarOTMYECKUX KaJpoB B
aClMpaAHType MO HAy4yHOM cnenuaibHOCTH 2.2.13. «PagnoTexHuka, B TOM YHCIE CUCTEMbI U
YCTpOMCTBa TeJIeBUACHU». JlucuuIuInHA peanusyercs Kadeapoin «Nel».

ConepxaHue TUCUMIUIMHBI OXBAaThIBAET KPYr BOIIPOCOB, CBSI3aHHBIX C KCTPEMATbHBIMU
3a7la4aMy U 33J1Ja4aMy ONTHUMM3ALUH.

[IpenogaBanue AMCHUIUIMHBI MpeAycMaTpuBaeT cienyromue ¢GopMbl OpraHU3alHuU
y4eOHOTO0 Mpolecca: JeKIHH, CaMOCTOsITeNIbHast paboTa 00yJaroImerocs.

[IporpamMmMoil AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIOIINE BUIbl KOHTPOJS: TEKYIIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUHAs aTTecTalus B popme 3auera.

OO0miasi TpyIOEMKOCTh OCBOCHHMS JUCIHIUIMHBI COCTaBISeT 2 3a4€THBIX E€AMHMIIBI, 72
yaca.

SA3bIK 00y4YeHUS 10 AUCIUIUTMHE «PYCCKUHN »



1. TlepedeHb MIAHUPYEMBIX PE3YIHTATOB O0yUEHUS MO JUCIHILTAHE

1.1. Tlenu npenomaBaHus JTUCITUTITUHBI
Lenpio mpenogaBaHus AUCIUIUTHHEI SBISIETCS OCBOCHHE CTYICHTAMU METOJOB BapUallMOHHOTO
WCYHCIICHUS JUIS PEIICHUs HayYHO-UCCIICOBATEIbCKHUX 3a1a4, ((OPMHUpPOBAHUE Y O0YJIAFOIIHXCS
HABBIKOB BJIAJICHUSI MAaTEMATHUECKUM alapaToM JJisl aHAJIM3a MIUPOKOTO KIIacca TEXHUYECKUX U
TEXHOJOTHYECKHUX TIPOOIIEM.

1.2. JlucuumiuHa BXOAWT B COCTaB MPOTPaMMbl MOATOTOBKH HAyYHBIX W HAy4YHO-
MearOTHISCKUX KaJIpOB B aCIIUPAHTYPE.

1.3. B pe3ynbraTe u3ydeHUs AUCHUTUINHBI aCITUPAHT JOJDKEH:

3HATb:

- OCHOBHBIE MaTEMaTUYECKUE METObI U MOJEINIH, UCTIOIb3YEMBbIE JIJIsl aHAJIU3a U PEHICHUS
pa3IMYHBIX 3a/1a4;

- HpI/IHI_[I/IHBI N TCXHUKU HOCTpOCHI/IH MATEMATHUUYCCKUX MOI[eHeﬁ JJI pa3.HI/I‘-IHBIX CUCTCM
U TIPOIIECCOB;

- Pa3JIMYHLBIC YUCIICHHBIC MCTO/AbI, UCITOJIB3YCMBbIC TSI pPCHICHUSA MATCMATUYCCKUX 3a1a4

- TPUHLHUIBI U METOJABI MPOrPaMMHPOBAHUS, OCOOEHHOCTH pPa3pabOTKH KOMILIEKCOB
Mporpamm JJis YUCICHHOTO MOJIETUPOBAHUSI.

yMeThb:

- HpI/IMeHHTI: MaTEeMaTHUYCCKHUEC METOAblI U MOJCIIN IJId aHAJInU3a 1 peH_IeHI/ISI 3a1a4 B CBOGI>'I
Hay4YHOH 00J1aCTH;

- pa3pabarbiBaTh U pEATM30BBIBATH YHUCICHHBIE METOABl JUISI PEUICHUS CIOXKHBIX
MaTEMAaTHYECKHUX 3a1adY,

- [OporpaMmMupoBaTb W HCIHOJb30BATbH KOMIUJICKCHEI IIpOrpaMmMm JId YUCIICHHOI'O
MOACIINPOBAHUA.

BJAaACTh:

- HaBbIKAMH IIOCTPOCHHSI MAaTEeMAaTHYeCKMX MOJENCH s pasiIHYHBIX CHCTEM H
IPOLIECCOB;

- 3HAaHUSIMU ¥ HaBBIKAMU TI0 BHIOOPY M MMPUMEHEHHUIO MOIXOSAIIUX YUCICHHBIX METOIOB
JUISL pEUIeHUs 3a1ay4;

- HaBBIKAMHM IPOTPAMMHPOBAHUSI M HCIIOJIB30BAHUS KOMIUIEKCOB MPOTPaMM  JUIs

YHCICHHOTO MOJICTTUPOBAHNUS;
- YMEHHEM aHAIM3UPOBATH PE3yIbTAThl YUCICHHBIX PACYETOB M HHTEPIPETHPOBATD IOTyUYCHHBIE

JTAaHHbIE
2. Mecro nucumrumHbl B cTpykType Ol

JucuummHa He Oa3upyercs Ha 3HAHHUX, paHee MPHOOPETEHHBIX OOYYAarOIIMMUCS B
acTupaHType.

—3HaHuA, TOJNyYEHHBIE NMPH U3YYCHHM Marepuajia AaHHOW AMCUUIUIMHBI, UMEIOT Kak
CaMOCTOSITENTbHOE

3. OOBeM u TpyI0EeMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHHUTUIINHE (M paclpeeNieHUe 3TON TPYIOEMKOCTH 110 CEMECTpaM) MPEACTABICHBI B
Tabymue 2.

Tabmuua 2 — O6beM U TPYIOEMKOCTh TUCIUIITUHBI

TpynoeMkocTb

Bun yaeOHO# paboThI Bcero
0 CeMeCTpam




No2

1 2 3

Obwas mpyooemxocms oucyuniunsl, 3E/ (1ac) 2/ 72 2/ 72
U3 Hux uacos npaxmuyeckot no02omoexu, (4ac)
AyoumopHuvle 3aHamus, BCETO 4ac. 14 14
B TOM YHCIIE:

nexuu (JI), (gac) 14 14

npaktuueckne/cemunapckue 3ansatus (I13), (gac)

9K3aMeH, (Jac)
Camocmosmenvras paboma, BCero (dac) 58 58
Buo npomesicymounou ammecmayuu: 3adet, nudd. 3aqer, 3auer 3auer

sk3aMeH (3auert, udd. 3ad, Dk3.**)

*%
Tlpumeuanue:  KaHIUAATCKHI SK3aMEH

4. CopepxaHue AUCIUTUTUHBI

4.1. Pacnpeznenenne TpyI0€MKOCTH TUCIUIUIAHEI TIO pa3/ieiaM v BUIaM 3aHITHIMA.
Pa3nensl, TeMBl JUCIUTIINHBI U MX TPYAOEMKOCTh MPUBEICHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TEMbI TUCIUIUIAHBI, HX TPYIOEMKOCTh

Pa3,Z[G.HBI, TEMBI JUCIHUITIIMHBI

Jlexun
(gac)

I13 (C3)
(gac)

CPC (uac)

Cemectp 2

Paznen 1. O6mas nocraHoBKa 3a7a4y ONTUMU3ALUI

Tema 1.1. 3amaua HenMHEHHOrO NMPOTPaMMHPOBAHMA U €€
onruManbHoe peileHre. OCHOBHbIC IOHATHSA: LiesieBast GYHKIUS C
HAJIMYMEM OTpaHMYCHHH THIa PAaBEHCTB W HEPABEHCTB, I'PAIWCHT,
Mmatpuua ['ecce, BBIMYKIIbIE H YHUMOAAIbHBIE (DYHKIINN

18

Paznen 2. [IpocTeiimme MEeTOIBI ONITUMHA3AITIH

Tema 2.1. O@ymkmus Jlarpamxa. Heobxomumble ¢
JIOCTaTOYHBIC YCIOBHS 3KCTpeMyMa (DYHKIIUM MHOTHX TIEPEMEHHBIX
OyHkus XuMMmenboay.

Tema 2.2. Meton TpaAMEHTHOTO CIIyCKa M €T0 BapHaIldH
CeneHue K OJHOMEPHOW ONTUMH3AIUH. MeToAbl paBHOMEPHOTQ
MOKCKA, 30JI0TOT'O CEUYCHUSI, METO]T
dudboHavIM. Merton 0e3yCIIOBHOH
HCIIOJIb3Y IO
IPOU3BOAHOM.

OIITUMHU3AIIHNH, HC

20

Paznen 3. Ilpuknagasie 3a1a4u ONITHMA3AITIHI

Tema 3.1. 3amaya JWHEWHOW ONTHMHU3AIIHH.
COTIPSIKEHHBIX TPaUCHTOB. [MpakTuueckue
AKCTPEMAJIbHBIX 3a/1a4, 3aJAHHBIX MaCCUBAMU YHCEIL.
Tema 3.2. MonenupoBaHne W YHCICHHBIE aJITOPUTMBI ITONTYYEHUS]
pelieHusT W TPOrpaMMbI C TMPUMEHEHHEM MeEToja IINTpagHbIX
dbyHkmii. 3agada MPOBEPKH HE3aBUCUMOCTH TPYIII TEPEMEHHBIX
KaK dYacTh NpoOJeMBI O TpeACTaBICHHH (PYHKIUH MHOTHX
MEPEMECHHBIX B BHUJIC KOMIIO3UIUK (YHKIUH MEHBIIEro 4YHCIA
TIEpPeMEHHBIX. MEeTOJ1 HAMMEHBIIINX KBaJPaTOB.

MeTton
MIpUMEPH]

20

Uroro B cemectpe:

14

58

Hroro

14

58




[IpakThueckass MOArOTOBKA  3aKJIIOYAETCS B HEMOCPEACTBEHHOM  BBINOJIHEHUU
oOydJaloImuMHUCs  ONpEAENeHHBIX  TPYIOBBIX  (PyHKUMIA,  CBSI3aHHBIX C  Oynyiei
npodecCHOHATBHOMN 1A TeTbHOCTBIO.

4.2. CopnepkaHue pa3IesioB U TEM JICKITMOHHBIX 3aHITHI.
Copep:xanne pa3esioB U TeM JICKIIMOHHBIX 3aHITHI MTPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3JeNioB U TEM JEKIIMOHHOTO ITUKIIA

Howmep paznena HaszBanue u cogepkaHue pasiesioB U TEM JIEKIIMOHHBIX 3aHATHI
1 Tema 1.1.
3ajaya HEJIMHEMHOrOo IPOrpaMMHUPOBAHUSA U €€ ONTUMAIbHOE PpELICHHE.
OCHOBHBIE TTOHSATHS: [eneBas byHKIISA c HaJIMYUEM

OTpaHMYEHUN THUIIA PABEHCTB M HEPABEHCTB, TpPaJMEHT, MaTpHLa
I"ecce, BBINYKJIbIC U YHUMOIAIbHbIE (DYHKIUH.

2 Tema 2.1.
Oyukmus  Jlarpamka.  HeoOxoammple U JOCTaTOYHBIE  YCJIOBHS
dKCTpeMyMa (QYHKIIMM MHOTHUX TIepeMeHHBIX. DYHKIUs XUMMeENIb0ay.

Tema 2.2.
Merton  rpaiMEHTHOTO chmycka ©W  ero Bapuanuu. (CBeaeHue K
OJIHOMEpPHOM ONTUMH3ALIAH. Merons! paBHOMEPHOT'O [IOUCKa,

30JI0TOTrO CEUeHHU, merong  Ddubonayuw. Meron  Ge3ycimoBHOMH
ONTUMHU3ALMKM, HE MCHOJB3YIOIMK npousBoaHor (Merox Hennepa

Muna).

3 Tema 3.1.
3agaya JMHEWHON ONTUMHU3AIMU. MeEToa CONPSIKEHHBIX TIPAIUCHTOB.
[IpakTrueckue pUMEPDI AKCTPEMAJIbHBIX 3ajau, 3aJIaHHBIX
MacCHBaMH qHCell.
Tema 3.2.

MonenupoBaHue ¥ 4YHUCICHHBIE AITOPUTMbI IIOJYYEHHUS pELIEHUs U
oporpaMMbl ¢ TNpUMEHEHHeM MeToja wmTpadHbX ¢yHKIME. 3agada
NPOBEPKH HE3aBUCUMOCTH TPYIN IEPEeMEHHBIX KaK 4YacTh MpPoOJIeMBbl O
IOpEJCTaBICHUH (PYHKIMH MHOTMX T[E€PEeMEHHBIX B BHUJE KOMIIO3HUIIUU
(GyHKUMH ~ MEHBIIEro  4YMciaa  IMEepPeMEeHHBIX. MeTox  HauMEHbBIINX
KBaJpaToOB.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHS
TeMbl MpakKTUYECKUX 3aHATHH U UX TPYAOCMKOCTh IPUBEACHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJTOEMKOCTh

N3 Hux Ne
Ne | Temsl npaktudyeckux | @opmel IpakTU4EeCKUX | TpyaoeMKOCTh, |MPaKTUYECKOM |pasiena
/o 3aHATAN 3aHATAN (gac) MOJATOTOBKH, | JUCIIHII

(dac) JIUHBI

VY4eOHbIM MJIaHOM He MPEAyCMOTPEHO

Bcero

4.4. CamocrosiTenbHas paboTa 00yJaromuxcs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Tabnuue 6.
Tabmuia 6 — Buasl caMOCTOSITEIBHOM PaOOTHI M €€ TPYIOEMKOCTh

Cemectp 2,

Bun camocrosiTensHO#M paboThI Bcero, gac yac




1 2 3

W3ydenne teopernyeckoro mMarepuaia qucuuruinasl (TO) 28 28

Kypcopoe npoektuposanue (KII, KP)

PacuerHo-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka k Tekyniemy kKoHTpoo ycneBaemoctu (TKVY) 13 13

Homamuee 3ananue (/13) 17 17

KonTtposbabie paboTsl 3a0unnkoB (KP3)

IToaroroBka k mpomesxyrounoit arrectanuu (I1A)

Bcero: 58 58

5. [lepeuensb yueOHO-METOIUIECKOTO 0OECIICUCHHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYaAIOIIUXCS 110 AUCITUTUTHHE (MOYJTIO)

Y4eOHO-METOAMYECKUE MaTepHallbl JJIsi CAMOCTOSTEIHHOW PaboOThl OO0YYArOMIMXCsl YKa3aHbI B
m.a. 6-11.

6. IlepeueHb meyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUIN
[lepeueHpb nevaTHBIX U SJEKTPOHHBIX y4eOHBIX M3/1aHUH MpHUBEIEH B TaOIUIE 7.
Ta6muia 7— [lepeueHb MeYaTHBIX W AJIEKTPOHHBIX YUCOHBIX U3TaHUN

KomuecTtBo 3K3eMILIIpOB B
Mudp/ OuOIOTEKE
bubnuorpaduueckas ccpiika
URL anpec (KpoMe 371EeKTPOHHBIX

AK3EMILTSIPOB)

OBC Jlanp | Ammanos, C. A. Teopus ontumusanuu B 3a1auax | ObC Jlanb
U yrpaKHEeHUsIX : yaeOHoe nocodue / C. A.
AmmanoB, A. B. TumoxoB. — 2-¢ u3., cTep. —
Cankrt-IlerepOypr : Jlans, 2012. — 448 ¢c. —
ISBN 978-5-8114-1366-9. — Texkcr :
AJICKTPOHHBIN // JIaHb : 3EKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/3799. — Pexum
JIOCTYTIA: JIJIsl aBTOPU3. TIOJIH30BATEINEH.

OBC Jlanp | AnekceeB, B. M. COopHuUK 3a1a4 1Mo 9BbC Jlann
ontumuzauuu. Teopus. [Ipumepsl. 3agaun :
yaeOHoe ocobue / B. M. Anekcees, D. M.
lanees, B. M. TuxoMupoB. — 2-¢ u3., nepepao.
u gon. — Mocksa : ©U3MATIIUT, 2011. — 256
c. — ISBN 978-5-9221-0590-3. — Texcr :
AJICKTPOHHBIN // JIaHb : 3NEKTPOHHO-
oubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/2097. — Pesxum
JOCTYTA: JIJIsl aBTOPH3. TOJIH30BaTEICH.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
H(}OPMaLIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu «IHTepHeT»

[Tepeuenn AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMAIIMOHHO-
TEJIeKOMMYHUKaMOHHOW ceTtu «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS JUCIHUILIMHBI
npuBezieH B Tabnuue 8.

Tabmuma 8 — IlepedyeHb SICKTPOHHBIX O0pa30BATENBHBIX PECypcoB HWH(OOPMAIMOHHO-
TEJICKOMMYHUKAIMOHHOU ceTH «HTEepHET»

URL anpec Haumenosanue




http://www.math-net.ru OO1IepOCCHICKUIT MaTEMaTHYECKHIA TTOPTAal
http://e.lanbook.com/view | SBC «Jlaub»

8. Ilepeuens nHPOPMAITMOHHBIX TEXHOJIOTHUIA
8.1. [lepeyeHp MTPOrpaMMHOTO O0OECHEUEHUS, HCHOJIB3YEeMOr0 IPH OCYIIECTBICHUU
00pa3oBaTeNLHOTO MPOIIecca 10 AUCIUTUTHHE.
[TepeueHsb UCTIONB3YEMOT0 MIPOTPAMMHOTO OOECTICUCHHUS MTPEICTABIICH B Ta0HIIe 9.

Ta6mmia 9 — [lepedens mporpaMmMHOTO oOecIieueHUs

Ne i/t HanmenoBanmue

He npenycmorpeno

8.2. Ilepeuenp WH(POPMaITMOHHO-CIIPABOYHBIX CHCTEM,UCITOTh3YEMBIX npu
OCYIIECTBIIEHUU 00Pa30BaTEIHLHOTO MPOIIecca MO JUCIUILTNHE

[lepeyeHb WCMONB3YeMbIX WHPOPMALMOHHO-CIIPABOYHBIX CHUCTEM TIPEACTaBICH B
tabnuue 10.

Ta6muma 10— [lepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM

Ne i/t Hanmenosanmue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKas 6a3a
CocraB MaTepualbHO-TEXHUYECKOHW 0a3bl, HEOOXOAMMOW [JII  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUIUIMHE, TIpecTaBieH B Tabmuie 11.

Ta6mmma 11 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTh Howmep aygutopuu
n/m MaTepUaIbHO-TEXHHUECKOH 0a3bl (TIpu HEOOXOMMOCTH )

1 JlekunoHHas aynuTopus

10. Onenounsle cpeacTBa A NPOBEIEHUS IPOMEXKYTOUHOHN aTTecTaluu
10.1. CoctaB OIICHOYHBIX CPEICTBAJS MPOBEACHUS IMPOMEKYTOYHONH aTTECTAlluU
00ydJaronuxcs Mo IMCIUILIMHE TPUBEIeH B Tabmie 12.
Tabmuua 12 — CoctaB OIEHOYHBIX CPEACTB Il IPOBEICHHS TPOMEKYTOYHOH aTTeCTalluu

Bug npomexxyTouHOM arTecTanuu [lepeyeHb OIIEHOYHBIX CPEJICTB

3auer Crnucok BonpocoB

10.2. B kauecTBe KpUTEpUEB OLIEHKU YPOBHS OCBOCHHMS 3aIJIAHUPOBAHHBIX PE3YJIHTATOB
o0ydeHHs MO IUCHUIUIMHE OOydYalolUMUCS MpUMEHseTcs S-OayibHas IKajla OLIEHHWBAaHUS,
KoTopasi mpuBefeHa Tabmune 13. B TeueHue cemectpa MoxkeT ucrnosib3oBatbes 100-0amnpHas
IKaJla MOAYJbHO-PEUTUHTOBOM CHUCTEMBI Y HUBEPCHUTETA, MpaBUiia HCIOJIb30BAaHHUS KOTOPOM,
YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIbHBIM HOpMAaTUBHBIM akToM ['Y AL
Tabmuma 13 — Kputepun omieHKHA YpOBHS OCBOCHHS 3aIlUIAHMPOBAHHBIX PE3yJbTaTOB O0yUYEHUS
10 TUCLUIUINHE

OreHKa KOMITETEHIIA XapaKkTeprucTUKa ypOBHSI OCBOEHUS 3allJITaHUPOBAHHBIX PE3YJIbTaTOB

S5-0ayuTbHas IIKasa 00y4YeHUs MO TUCIUTLIAHBI



http://www.math-net.ru/
http://e.lanbook.com/view

Or1eHKa KOMITETEHITUHN

5-0ayutpHad IKama

XapakTepucTUKa ypOBHSI OCBOEHUS 3allJITaHUPOBAHHBIX PE3YJIbTaTOB
00y4YeHUS 1O TUCIUTLINHBI

— oOyyaromuiicss TJIyOOKO M BCECTOPOHHE YCBOMJI IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TIOCIIEJOBATEILHO M TPAMOTHO €r0 U3JIaracr;

— OnMpasch Ha 3HAHUS OCHOBHOW W JOIOJHUTEIBHOW IJMTEPaTYpHI,

«OTIIMYHOY o
GAUTCHOY TECHO MPUBS3bIBAET YCBOCHHBIC HAYYHBIE MOJIOXKEHUS C MPAKTHYECKOU
JIeATEIbHOCTBIO HAIIPABIICHNUS;
— yMeJi0 000CHOBBIBAET U apIryMEHTUPYET BbIIBUTAEMbIE UM HJIEH;
— JIeJIaeT BBIBOJBI U 0000IIECHMS;
— cBOOOIHO BJIAJICET CHCTEMOM CIEIUATM3HUPOBAHHBIX MOHSITHH.
— o0yyJaromuics TBEPI0 YCBOWII MPOTPaMMHBINA MaTepual, TPaMOTHO U
0 CYHIECTBY M3JaraeT €ro, OIWpasCh Ha 3HAHUS OCHOBHOU
JUTEPaTypBHI;
OPOLLIOY — HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEN;
p — YBSI3BIBAET YCBOCHHBIE 3HAHUSI C MPAKTUYECKOU JESITEIbHOCTHIO
«GauTEHO»
HallpaBJICHUS;
— apryMEHTUPYET Hay4YHBbIE ITOJIOKEHHUS;
— JIeJIaeT BBIBOJBI U 0000IIECHMS;
— BJIQJICET CUCTEMOM CNEIUATU3UPOBAHHBIX MOHSITHH.
— oOyyJaronuiicss yCBOMJI TOJIBKO OCHOBHOM IPOTPaMMHBIM MaTepua,
[0 CYLIECTBY M3JIaraeT €ro, ONHUpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JTUTEPaTyphl;
— JIOMyCKaeT HECYIIECTBEHHBIC OMMOKN M HETOYHOCTH,
«yIOBJIETBOPUTEIILHO) .
GATTOHOY — UCIIBITBIBAET 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHHH 3HAHUI
HallpaBJICHUS;
— c1abo apryMeHTHPYET HayuHbIC MTOJI0KECHHUS
— 3aTpyaHsieTcs B (OpMYIMPOBAHUN BBIBOJOB M 0000IICHMUIA;
— YaCTUYHO BJIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITHUM.
— o0yyaromuiics HE YCBOWJ 3HAYUTENIBHONM 4YacTH MPOrpaMMHOTO
MaTepuana;
— IONyCKaeT  CYIIECTBCHHbIE OIMMMOKA W  HETOYHOCTH  TPHU
«HEYJIOBIICTBOPUTEIBHO ]
paccMoTpeHuH npo0sieM B KOHKPETHOM HaIlpaBJICHUH;
«HE 3aYTCHOY

— HCTBITHIBACT TPYAHOCTH B MPAKTHUECKOM ITPUMEHEHUH 3HAHU;
— HE MOXET apryMEHTHPOBATh Hay4YHbIE MTOJIOKECHHUS;
— He (OpMYIHPYET BBIBOJAOB U 0000IICHHIA.

10.3. TunoBble KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bomnpocs! (3agaun) 11 sK3aMeHa rpecTaBieHsl B Tadnuue 14.

Tabnuna 14 — Bompocs! (3agaun) s 9K3aMeHa

Ne /i1

[Tepeuens BonmpocoB (3a1a4) sl HK3aMeHa

Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO

Bormpocsr (3amaun) nis 3avera / qud . 3adera npeacTaBieHsl B Taduie 15.
Tabnuna 15 — Bonpocs! (3agaun) nns 3adera / audd. 3adyera

Non/m | [lepedenn BompocoB (3amay) 11t 3adeta / auddepeHnnpoBaHHOTO 3aUeTa

1 IleneBast GyHKIMS C HATMYUEM OTPAHUYCHUIN THUIIA PABEHCTB

IleneBast GyHKIMS C HATMYUEM OTPAHUYCHUI THIIA HEPABCHCTB

IleneBast pyHKIMS ¢ HATMYKMEM OTPAHUYEHUN THUIIA PABEHCTB U HEPABEHCTB

I'pagueHt

Marpuna ['ecce

Brimykisie pyHKINU

YHumonanpHbie PyHKITUN

O IN|O OB WD

Oynkius Jlarpanxa




9 Heo6xoaumeble yciaoBus skcTpeMyma G YHKIIMH MHOTHX TIEPEMEHHBIX

10 JlocTaTouHbIC YCIOBHS SKCTpeMyMa (QYHKIIMH MHOTUX MEPEMEHHBIX

11 OyHK1HS XUMMENb0ay

12 MeTo TpaIM€HTHOTO CITyCKa U €r0 Bapualuu

13 CBezieHHE K OTHOMEPHOM ONTUMH3AIUN

14 Meroa paBHOMEpPHOTO IIOMCKA

15 Merto 30JI0TOTO CEUEHHS

16 Merox ®no60oHaAYUN

17 MeTton 6€3yCI0BHOM ONTUMU3ANNN, HE UCTIONB3YIOMUN TPOU3BOIHYIO (METO
Hennepa-Muna)

18 3agava TMHEHHON ONITUMU3AIUU

19 Metoa conpsiKEHHBIX TPAIUCHTOB

20 Meroa HaMMEHBIITUX KBAPAaTOB

Bompocsl g1 mpoBeneHHMsT TPOMEXYTOYHOM aTTecTalli B BUJIE TECTUPOBAHUS
MpEeICTaBICHEI B Ta0nwIe 16.

Tabnuua 16 — [IpumepHbIii IepeueHb BOIIPOCOB JJIsi TECTOB

No /it IIprMmepHbIil mepedeHb BOMPOCOB JIJIsl TECTOB

He npenycmorpeno

10.4. Metoauueckue Marepuaibl, OMPEACIAIONINE MPOLEAYpPHl OLEHUBAHHUS YPOBHS
OCBOEHUS 3aIJIAHUPOBAHHBIX PE3YJIbTATOB 00YUYEHUS MO TUCHUIUIMHE, COJIEPKATCS B JOKAIbHBIX
HOopMaTUBHBIX akTax ['YAII, pernmameHTUPYIOMKX MOPSAOK U MPOLEAYPY MPOBEACHUS TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH M ITPOMEKYTOUHOM aTTecTaruu odyqaronuxcs ['Y AIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue ykazaHHs s OOy4aloIUXCs 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana .

OcHOBHOE Ha3HAuYEHUE JICKIIMOHHOTO MaTepuajia — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE W SICHOE€ H3JIOKeHHE ydeOHoro marepuana. Ha3zHaueHue COBpEMEHHOHN JIEKIIUH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO WH(MOPMAIUIO MO TEME, & B OCBOCHUH
byHIaMEHTAIBHBIX MPOOJIEM JAUCIUIUIMHBI, METOJIOB HAyYHOTO TIO3HAHHWS, HOBEHIIHX
JOCTYIKEHUI HaydyHOW MBICTH. B ydeOHOM mpoliecce JEeKIUsl BBIMOJHIET METOIOJOTHYECKYIO,
OpraHU3AIMOHHYI0 ¥ WHGOPMAITMOHHYIO (QYHKIMH. JISKIUs pacKphIBacT MOHATHHHBIN ammapar
KOHKpETHOW oOnacTu 3HaHWS, €€ MpOOJeMBI, JaeT LEIbHOE MPEICTaBICHHE O IUCIUIUIMHE,
MOKa3bIBAECT B3aUMOCBSI3b C IPYTUMU JUCIHUIUTMHAMH.

[Inanupyemble pe3ynbTaThl IPU OCBOCHUHU O0YYAOIIMMHUCS JICKIIMOHHOTO MaTepHaa.

— TMOJIyYEHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb
KOTOPBIX ONpPEETAETCS 1EIEBOM YCTAHOBKOM K Ka)KI0 KOHKPETHOM TEME;

— TIONy4YEHHE OMBITa TBOPUYECKON pabOTHI COBMECTHO C MPEIMOIaBaATEIIEM;

— pa3BuTHE NPO(ECCHOHANBHO-IENOBBIX  KAauecTB, JIOOBU K  TpeaMeTy |
CaMOCTOATEJIbHOTO TBOPYECKOTO MBIIICHUS.

— TIOSIBIIEHHE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO /ISl CAMOCTOSITENILHON pabOTHI;

— TIOJy4YeHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTUSA HAYKM U TEXHUKH H O
MPOTHO3€E UX Pa3BUTHSI HA OJIMKAMIIINE TOIBL;

— Hay4HMThCS METOAMYECKH 0OpabaThiBaTh Marepuai (BBIACTATH TJIaBHBIC MBICIUA H
MOJOKEHUSA, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, TMOBTOPSATh HMX B  Pa3JIMYHbBIX
bopmMynupoBKax);

— TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TTOHITHH.




JIeKUMOHHBI MaTepual MOXET CONPOBOXKIATbCA JEMOHCTpalUed CIIal0B W
UCIOJIb30BaHUEM DPA3aTOYHOIO MaTepuaja IpU IPOBEIAEHUM KOPOTKHX JTUCKYCCHl 00
0COOEHHOCTSX MPUMEHEHHS OTCJIbHBIX TEMATHK I10 TUCIHILIIHE.

11.2. Metoauueckue yKazaHus JJsl 0Oy4arOUIMXCs 10 MPOXOKACHUIO CAaMOCTOSITEIbHOM
paboTsl

B Xone BBINOJIHEHUSI CaMOCTOSTENbHON paboThl, 00YYaIOUINIICS BBIOIHAET paboOTy IO
3aJ]aHAI0 ¥ TIPU METOJMYECKOM PYKOBOJICTBE IperojaaBaTelisi, Ho 0e3 ero HermocpeJICcTBEHHOTO
y4acTHA.

st oOydaronuxcst 1Mo 3a04HOM (opme 0OydeHHs, caMOCTOsITeIbHAs paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B mporecce BBITTOTHEHUST CaMOCTOSITEIBLHON paboOTHI, y 0Oydaromerocss (popMUPYETCs
nesniecooOpa3Hoe MIaHUpOBaHUE pabouero BpeMEeHH, KOTOpOe MO3BOJISET UM pa3BUBATh YMEHUS
¥ HaBBIKHM B YCBOCHHM M CHCTEMATH3allM¥ NPUOOPETAaeMbIX 3HAHHI, 00ECTICUYMBACT BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B TNEpUOJ OOydYeHHs, MOMOTaeT IOJYYUTh HABBIKM IOBBIIICHHS
po(eCCHOHAIBHOTO YPOBHSI.

MertoauyeckuMH ~ MaTepuallaMH,  HAmpaBJSAIOMIMMU  CaMOCTOSITENIbHYIO — paboTy
00yJaronuxcs SBISIOTCS:

—  y4eOHO-METOIMYECKUN MaTepHa 1o JUCIHUILINHE;

— METOJUYECKUE YKa3aHHUsS MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (i 00yyaromuxcs
1o 3a049HOU (popme oOydeHwHs).

11.3. Meroauyeckue yKazaHUS [JIs1 OOYYArONIUXCS TI0 TPOXOXKIEHUIO TEKYIIETro
KOHTPOJISI YCTIEBaeMOCTH.

Tekylmuii KOHTPOJIb YCIEBAEMOCTH MPEIYCMATPUBAECT KOHTPOJb KadyecTBAa 3HAHUU
00yJaromuXxCcsi, OCYIIECTBIIEMOTO B TEUCHHE CEMECTpa C IIeNbI0 OICHUBAHHS XOJa OCBOCHUS
JUCIUTUIAHBI.

Bo3MoKHBIE METO/IBI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH 00YJaOLIIXCS:

—  YCTHBIN OMPOC HA 3aHITHUAX;

— cucTeMaTudeckasi MpOBEpKa BBIMOIHEHUS HHIUBUAYAIbHbBIX 33/1aHUM;

— TpoOBeJeHHE KOHTPOJIbHBIX padoT;

— KOHTPOJIb CAMOCTOSITEIHHBIX PabOT (B MUCEMEHHON WJIM YCTHOH (hopmax);

—  KOHTPOJIb BBITIOJTHEHUS HHIMBUIyaJIbHOTO 33/1aHUS HA TPAKTHKY;

— UHBIE BUBI, ONIpeesieMble IPENoaaBaTeeM.

11.4. Metoauyeckue ykazaHus I OOyJaroUIuXcCs MO MPOXOXKICHUIO MPOMEXYTOUHOM
arrecraluu.

[MpomexxyTounass  arrectanusi  OOydYarOMIMXCSl — TpEAyCMaTpuUBacT  OLCHUBAHHE
MPOMCIKYTOUYHBIX U OKOHYATCIIBHBIX PC3YyJIbTATOB O6y‘-ICHI/I$I 10 JUCLUIIIINHE. Omna BKIIIOYaEeT B
ceost:

—  OLIGHKOU «OTJIMYHOY, «XOPOIIOY, KyIOBICTBOPUTEIHLHOY, «HEYIOBICTBOPUTEIILHO.

— 3aueT — 3To (hopMa OLEHKU 3HAHUH, MMOJYUYECHHBIX OOYYaIOUIMMCS B XOJI€ MU3yYCHHS
y4eOHOI AUCIUIUTUHBI B LIEJIOM HJIM IPOMEKYTOUYHAas (10 OKOHYaHUU CEMECTpa) OLEHKA 3HAHUH
00yJaromuMcst IO OT/ACIBHBIM pa3fieliaM AUCIUIUIMHBI C aTTECTAIMOHHOW OIICHKOH «3auTCHOY
WA «HE 324TEHOY.



Jluct BHeceHUs U3MEHEHUN B pabouyro IporpaMmMy JUCIUIUIMHBI

[Hata BHEceHus
W3MEHCHHI 1
JIOTIOTHECHHHM.

Iloanuce BHeCHIETO
W3MCHCHHS

ConeprxaHrne N3MEHEHHUH W JOTTOTHEHUH

Jara 1 Ne

MPOTOKOJIA
3aceaHus
kadeapbl

ITonmuce
3aB.
kaeapoit




