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AHHOTaUs

Jucuunnuna «BeruucnurenbHas MaTeMaThKay BXOAUT B 00pa30BaTEIbHYIO MpPOTrpamMmy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajlaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
crenuanbHocTH  09.03.02 «MHpOpMaAnMOHHBIE CHUCTEMBI M TEXHOJOTUM» HANpPaBICHHOCTH
«H(popMaiMoHHBIE CUCTEMBI M TEXHOJIOTHH B OM3Hecey». JlucuuIuimHa peanusyercs: kadeapon
«Ne2y.

JucuuminHa HameneHa Ha GOPMHUPOBAHKE Y BBITYCKHUKA CIICIYIOIIUX KOMIICTCHITUN :

VYK-2 «CrnocobGeH ompenensatb Kpyr 3a7ad B paMKaxX IOCTaBJICHHOH 1M W BBIOUpATh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUYCHUII»

OIIK-1 «Crnoco0GeH NpUMEHATh eCTECTBEHHOHAYYHBIE M OOIINEMH)KEHEpHBIC 3HAHUS,
METO/Ibl MATEMaTUYECKOTO aHaJIM3a U MOJEIIMPOBAHHUS, TEOPETUUECKOTO U SKCIIEPUMEHTAILHOTO
UCCIIEIOBaHHS B IPO(PECCUOHATILHOMN IS TETLHOCTH

OIIK-8 «Cmoco0eH NpUMEHATh MaTeMaTHYeCKHe MOJENH, METOAbl U CpelCcTBa
MPOSKTUPOBAHUS UH(DOPMAIIMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEM))

CopepxaHue TUCHUIUIMHBI OXBAaThIBA€T KPYI BOINPOCOB, CBSI3AHHBIX C OCHOBAaMHU
YHUCIIEHHBIX METOJIOB pEILEHUsl 3aJad JIMHEWHOH anreOphl, TPaAMLIMOHHBIX 3aJa4 aHajIu3a
(anmpoxcumanus GyHKIUH, yncieHHoe AuddepeHINPOBaHUE U YUCIEHHOE UHTETPUPOBAHUE) U
muddepeHIMATBFHBIX YpaBHEHUH, TpueMaMu (hopMalTu3auy MPUKIIATHBIX 3a1a4.

[IpenogaBanne AMCHUIUIMHBI MpEeAycMAaTpUBaeT cienyromue QGopMbl OpraHu3aluu
y4eOHOTO TIpolecca: JleKyuu, NpaKmuueckue 3auAmus, Ccamocmosmenvhas paboma
obyuarowe2ocs.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JWCIMILIMHBI COCTABISET 3 3adeTHBIX eawHmibl, 108
4acoB.

S3bIK 00yueHus 0 JUCHMILTUHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
[Tomryuenue oOy4aromMMuCS HEOOXOIUMBIX 3HAHWN, YMEHUN U HABBIKOB IS PEHICHHUS

3aJ1a4, MCIOJb3YIOIIMX aIllapaT BhIYMCIMTEILHOM MaTeMaTHKH. JIMCIMIUIMHA Oa3upyeTcs Ha
MaTEeMATHYECKUX pa3JieNiax, HeOOXOMUMBIX CTYACHTaM NpPHU U3YYCHUU OOIICUHKEHEPHBIX U
CICIUANIbHBIX JTUCIUIUIMH, PU pacueTaX, CBA3aHHBIX C BBIMOJHEHUEM KYPCOBBIX U JUILIOMHBIX

pabor.

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON 4acTH 00pa30BaTEILHON MPOrpaMMEI
BEICIIero oopazosanus (naiee — OIT BO).
1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pesynbTratamu ocBoeHus OIT BO.
B pesynbrare m3ydeHus ITUCHMIUIMHBI OOyYaroOUIMics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEACHBI B

Tabimue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMI U HHINKATOPOB MX JOCTHKCHHS

Kareropus (rpynna) Konx n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpA
KOMIIETEHITNH KOMIETCHIINH JIOCTUKEHHS] KOMITIETEHITUU
YK-2 Cnocoben
VYK-2.3.1 3HaTh BUIBI pECYpCOB U
OTIPEIeNATh KPYyT
OTpaHMYEHUS JJIs1 PELIEHUS TOCTaBICHHbIX
3aJ1a4 B paMKax
MOCTaBIICHHOW LIEH U Janat
BEIGHDATE VYK-2.Y.1 ymeTs NpoBOANUThH aHAJIN3
P MOCTaBJICHHOM 11eH U (OPMYyITUPOBATH
ONTUMAJIbHBIC
YHuBepcanbHble 3aJau, KOTOPBbIE HEOOXOUMO PEIINUTH JJIst
CIOCOObI X
KOMIIETEHIINH €€ JIOCTHIKEHUS
pEILIEHNs, UICXOAS U3
. VYK-2.¥.3 ymeTs BbIABUTATH
JENCTBYIOINX . .
aIbTEpHATUBHBIE BAPUAHTHI IEHCTBUH C
IIPaBOBBIX HOPM,
L[eJ1b10 BBIOOpA ONTUMAJIBHBIX CIIOCOO0B
HUMEIOLIUXCS
peleHus 3aJa4, B TOM YHUCJIE C IIOMOIBIO
pECYpCOB U
N U(POBBIX CPEACTB
OrpaHUYEHUN
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBI MATEMATHKH,
MPUMEHSITh (U3HKY, BBIYMCIUTEIBHON TEXHUKU U
€CTECTBEHHOHAY4YHbIEC | IIPOTPaMMHUPOBAHUS

1 OOIIeUH)KEHEPHbIE
3HAHUS, METObI

OIIK-1.V.1 ymeTs pemiath cTaHAapTHBIE
npodeccuoHaIbHbIE 3a/1a41 C

MaTeMaTHIeCKOTO MIPUMEHEHHEM €CTeCTBEHHOHAYYHBIX U
Ob6menpodeccnoHanbHbIe .

aHanmu3a u 0O0IIeNH)XEHEPHBIX 3HAaHUH, METOJIOB
KOMITETEHITHH

MOJICITUPOBAHMS, MaTeMaTHYeCKOro aHalu3a u

TEOPETUYECKOI0 U MO/JICIUPOBAHUS

skcniepuMeHTanbHOro | OIIK-1.B.1 mMeTh HaBBIKM TEOPETUYECKOTO

UCCIIE/IOBaHNS B U DKCTIEPUMEHTAILHOTO UCCIIEI0BaHUS

npodeccuoHanbHOM 00BEKTOB MpodecCHOHATBHON

JIeSITeIbHOCTH JeSITeIbHOCTH

OIIK-8 Criocoben OI1K-8.3.1 3HaTH METOLOIOTHIO U

IPUMEHSTh OCHOBHBIE METO/Ibl MATEMaTHUECKOTO

MaTeMaTHIeCKHe MO/JICIIUPOBaHUSI, KJIaCCH(DUKALINIO U

MO/JIENIN, METOJIbI U CJIOBUS IPUMEHEHUS MO/IeJIel, OCHOBHBIE
O6menpodeccrnoHanbHbIE FICITH, g Y P A ’

cpeicTBa METOBI M CPEJCTBA IPOCKTUPOBAHUS
KOMIIETEHIINH

MPOCKTHPOBAHUS MH(POPMAIIMOHHBIX U

MH(POPMALIMOHHBIX U | aBTOMaTU3HPOBAHHBIX CUCTEM,

ABTOMATH3UPOBAHHBIX | HHCTPYMEHTAJIbHBIE CPEJICTBA

CHCTEM MOJICJIMPOBAHUS U IPOEKTUPOBAHUS




WH(POPMAITMOHHBIX U
ABTOMATU3UPOBAHHBIX CUCTEM

OIIK-8.Y.1 yMeTh NpUMEHSAThH HA MPAKTUKE
MaTeMaTUYeCKUE MOJIEIN, METOIbI U
CpEeICTBA MPOEKTUPOBAHUSA U
ABTOMATHU3aIlMU CUCTEM Ha MPAKTUKE

2. Mecro nucuurnHbl B cTpykType OI1
JucnurmuHa MokeT 6a3upoBaThCsl Ha 3HAHUAX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCUUIUINH:
- «MareMatrka. AHAIUTHYECKAs TEOMETPHS U JIMHCHHAs anreopay,
- «Marematuka. MaTeMaTHUECKUM aHAIH3Y,
- «OCHOBBI TPOTPAMMHUPOBAHUS»

3HaHI/I$I, INOJIYYCHHBIC IIPpU H3YUCHUHU MaTcpuajia JaHHOU JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHUE, TAK U MOT'YT MCITIOJIb30BATHCA ITPU U3YUCHUH APYTUX AUCHUILINH:
- <<Focyz[apCTBeHHaﬁ HUTOroBas arrcCTanusii.

3. O0beM U TpyI0eMKOCTb TUCIUTLIAHBI
Jlarable 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIIOB y4eOHOU
paboThI 10 TUCIUILTHHE (M paclpeieieHue 3TOH TPYJ0EMKOCTH 110 CEMeCTpaM) IPeACTaBICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMkocTs 1o

Bun yuebHoit paboThl Bcero ceMecTpam
No4
1 2 3

Oowan mpyooemKkocmp oucyunIuHbl, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyueckoii O020MoeKU
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:

nexiuu (JI), (dac) 34 34

1('IpaI()TI/I‘{eCKI/Ie/CeMI/IHapCKI/Ie 3anatus  (I13), 17 17

qac

naboparopusie pabots (JIP), (dac)

KypcoBoii npoekT (padota) (KII, KP), (yac)

HK3aMeH, (Jac) 27 27
Camocmoamenvnas padboma, Bcero (4ac) 30 30
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amed (3auer, dudd. 3aug, JK3. JK3.
JK3.**)

*k
IIpumedaHue:  kaHaMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILTAHBI MO pa3eiaM U BUAAM 3aHITHIA.
Pazgenpl, TeMBbI TUCITUTIIIUHBI M KX TPYJOEMKOCTh TTPUBECHBI B Ta0IUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, KX TPYAOEMKOCTh




P Jlexmum | 113 (C3)| JIP KII CPC
a3/1eJ1bl, TEMbI TUCIUILTHHBI
(gac) (gac) (gac) (gac) (gac)
Cemectp 4

Paznen 1. IIpsimble METOBI peLLICHUS TUHEUHO-
anreOpanyecKux CUCTEM U OOpAIeHUs MaTPHII. 3 2 3
Paznen 2. tepaninoHHbIe METO/IbI PELIICHUS JTMHEWHO- 3 1 3
anreOpandecKux CUCTEM
Paznen 3. [IpssmMble METOBI peIIeHUS TIPOOIIEMBI 3 2 3
COOCTBEHHBIX 3HAUCHUH
Paznen 4. Uactuunas mpobiiema COOCTBEHHBIX 3 1 5
3HAYCHU I
Paznen 5. UteparnimoHHbIe METOIBI PEIIEHUS TTOJTHOM 3 2 3
PO0JIEeMbI COOCTBEHHBIX 3HAUCHUI
Paznen 6. MiHTEepionupoBaHre 1 CMEXHBIE BOTIPOCHI. 3 1 3
[Tpubnmkenne GpyHKIHI
Pasnen 7. IIpubimkeHHOE BBIYUCIEHHE HHTETPAJIOB 3 2 2
Paznen 8. Uucnenusie MeTOABI pelieHus 3a1auu Komm 3 1 3
JUTsE OOBIKHOBEHHBIX AU QepeHITNATEHBIX YPaBHEHUN
Paznen 9. KpaeBrple 3anauu As1s TMHEHHBIX 3 2 2
OOBIKHOBCHHBIX TU(QQepeHIINATBHBIX YPaBHEHUH
Paznen 10. UucaeHHbIC METOIBI PELICHUS
G epeHInaIbHBIX YPABHEHUI B YaCTHBIX 3 1 3
TIPOU3BOIHBIX
Paznen 11. UuciaeHHbIe METOIBI PELICHUS 4 2 3
WHTETPaJIbHBIX YPaBHCHUI
Hroro B cemectpe: 34 17 30

Utoro 34 17 0 0 30

HpaKTqucxaﬂ MMOATOTOBKA  3aKJIIO4YaCTCA B  HCHOCPCACTBCHHOM  BBIIIOJIHCHHUUN

oOydJarolUMHUCS  OMNpENeJIeHHbIX  TPYAOBBIX  (YHKIMH,  CBSI3aHHBIX ¢ Oya;yuleu
npodecCHOHATBLHOMN 1A TeNTbHOCTBIO.

4.2. CopneprkaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieioB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabauIe 4.

Ta6ﬂnua 4 — Coz[epxcaHHe pa3aciioB U TEM JICKIHUOHHOT'O [IUKJIA

Howmep
pasnena

HasBanue u conepkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

IIpsimble MeTOABI pelIeHMs JMHEHHO-aJAre0panvyecKux CHCTeM M O0palleHusi
matpun. OOmas XapakTepucTuka MpsMbeIx MeTogoB. Cxemsl [aycca. Cxemsbl
XKopnana. Cxema kBaapaTHBIX KopHel (cxema Xojemnkoro). Permenwme cucrem c
JICHTOYHBIMHU MaTpulamMu. MGTO)II)I pemiCHuA JIMHENHEBIX CHCTEM, OCHOBAHHBIC Ha
MPUMEHEHUH 3JIEMEHTapHBIX OPTOrOHAJBHBIX MpeoOpa3oBaHuil. Brruucienue
onpenenuteneir. OOpamenne marpuil. [lpenenst ' HOpMBI B JIMHEWHOH anreOpe.
OO0yCNOBICHHOCTh CHCTEM QJIreOpandeCcKuX ypaBHEHUH. Y TOUHCHHE PEIICHUS 3a/1aun
10 KOHTPOJIbHBIM BBIYUCIICHUAM. Pemtenue cucreM ¢ Pa3pCKCHHBIMH MaTpHULIaAMHU.




HNrepannoHHble  MeTOABI  pelleHHs  JIMHEHHO-aJIre0pamyecKMx  CHCTEM.
XapakTepUCTHKa UTEPAlMOHHBIX METOJNOB, IPUHLUIBI IOCTpoeHus. Meron
MocJeI0BaTeNbHbIX NpUOMKeHuil. Meronsl Tuma [aycca-3eiinens. I'pagueHTHBIC
METO/BI.

IIpsiMble MeTOABLI pelleHUusi MPoOJeMbl COOCTBEHHBIX 3Ha4veHMid. [locTaHoBka
3a/1aud ¥ METOJIOB €€ PEIICHHs. Y CTOMYMBOCTH MPOOJIEMbI COOCTBEHHBIX 3HAYCHHM.
Merton 'mBenca. Meron Jlanunesckoro. Meron Jlesepbe u meton ®anneena.

YacruyHast mnpodJjeMa CcoOOCTBEHHbIX 3HavyeHWil. CTeneHHOH METoN U €ro
MomuduKanuu. MeToabl, OCHOBaHHbIE Ha MAaKCHUMM3alMW OTHOWeHHus Pernes.
YTOoYHEHHWE  M30JMPOBAHHOTO  COOCTBEHHOTO  3HA4YEHHUS M BBIYMCIICHHUE
COOTBETCTBYIOLIETO €My COOCTBEHHOTO BEKTODA.

HTepanuoHHbie MeTOAbI pelieHHsl MOJHON NMP00jaeMbl COOCTBEHHbBIX 3HAYEHUIA.
Meton fko6u. YTouHeHHE COOCTBEHHBIX 3HAUCHUN. MeToa OHCEeKIUH. ANTropuT™M
LR. Anroputm QR.

HNurepnonupoBanue M cMe:KHble BONPOCHI. [lpubmmxenne ¢ynkimii [locTaHoBKa
3anaun npuommkeHus GyHkiuid. KoHewyHble U pa3aelieHHbIe Pa3HOCTH M UX CBOWCTBA.
WNuTteprnionupoBanre 10 3HaYeHUsM (GyHKIuU. WHTEpnonsiuonHas ¢opMyiia
Jlarpanxka. Wurepnonsuuonnas ¢opmyna Heotona. OO0 0oCTaTOYHOM YICHE
WHTEPIOJIUPOBAHUSA. WNurtepnionupoBanue no PaBHOOTCTOSILIUM y3Jam.
WuTepnionupoBaHue ¢ KpaTHBIMU y3JIamu (MHTeprolupoBanue Opmuta). ObpaTHOE
uHTeprnonupoBanue. MHTepnoiaupoBaHue TaOIMYHO 3aJaHHOM (QYHKIMH METOJO0M
HAaUMEHBIINX KBajApaToB. VHTepmomupoBaHue (QYHKIMHM [ABYX TEPEMEHHBIX.
WNutepnionsitionnsie crutaitael. Yucnennoe auddepeHmpoBaHme.

IIpudian:keHHOe BbIUMCIeHHe HHTerpajoB. [locTaHoBka 3ajauu MPUOIMKEHHOIO
BBIYMCIICHHUS  ONPEICICHHBIX HHTErpayioB. VHTEpHONSIMOHHBIE KBaJIpaTypHBIE
¢dopmynbl. [Ipocrelinne MHTEPHOISLUUOHHBIE KBaapaTypHble (opmyisl. Popmyna
NPSIMOYTOJIBHUKOB JUIsL BBIYMCICHHUS MHTETPaJioB OT MEPUOANYECKUX (DYHKIIMH.
KBanparypnas ¢opmyna Herotona-Koreca. Kanparypusie ¢opmynsl Tuna ["aycca.
CpoiictBa kBazpaTypHbIX (opmyn Tuma [aycca. YacTHele ciydau KBaJpaTypHBIX
¢opmyn Ttuna Taycca. Ksamparypueie ¢opmynsr YeObimeBa. KsagpaTypHble
dbopmynel  MapkoBa. HWHTerpupoBaHue CHJIBHO OCHWUMPYIOIIUX  (YHKIIHM.
Boruncnenne HecoOCTBeHHBIX HMHTErpajioB. (CrocoObl MOBBIIEHUS TOYHOCTHU
KkBaapatypHsix popmyn. Ksagpatypueie Qopmyner  Ditnepa. [IpuGmmkeHHoe
BBIYMCIICHHE KpaTHbIX MWHTerpaoB. Meronq MonTe-Kapno g BBIYMCICHHS
MHTETpajoB O0NbIION KpaTHOCTH. HekoTopble MOAXO0/bl K PELICHHI0O MHOIOMEPHBIX
3a/1ad.

Unciaennole MerToabl pemeHusa 3agaun Komm  giasi  00bIKHOBEHHBIX
audpdepeHunaabubIX ypaBHeHuii. [locranoBka 3amaun Komm 115t OOBIKHOBEHHBIX
mudpepeHMaNbHBIX  ypaBHEHU. MeTobl, OCHOBaHHBIE Ha PA3JIOKEHUH B P
Teitnopa. Meron Pynre-Kyrra. JluneliHble MHOTOIIArOBBIE METOMABI (METOIBI THIIA
Anamca). Iloctpoenne Havama Tabmuibl. Metoasl Amamca JUisl PEIICHUS CHCTEM
ypaBHeHU. EnouHbie 1 THOpHUIHBIE METOIBI.

KpaeBble 3agaum 151  JIMHEHHBIX OOBIKHOBEHHBIX HM(pdepeHIHATBHBIX
ypaBHeHuii. Cnoco0 cBeneHus k 3agade Komm. Meton mporonku. Meron ceTok
(MeTol KOHEUHBIX pa3HocTel). BapuanmoHHbIE METONbI pPELICHUS KpaeBbIX 3ajad.




HOCTpOCHI/Ie PAa3HOCTHLBIX CXEM Ha OCHOBC BAPUALIMOHHLIX ITPUHIIUIIOB.

Yucnennole mMeroAbl pemieHust AH(depeHINANbHBIX YPaBHeHHH B YaCTHBIX
npou3BoaHbIX. [loctanoBka 3amaum pemeHus audepeHIHaTIbHBIX ypaBHEHUN B

10 YaCcTHBIX MPOU3BOJIHBIX. MeToa ceTok. Anmpokcumanus auddepeHnuanbHoN 3a1aun
pazHocTHOM. CyeTHas yCTOMYMBOCTh Pa3HOCTHBIX cXeM. CXOOUMOCTh Pa3HOCTHBIX
cxeM. Pelienue ceTouHbIX ypaBHeHUM. MeTo nmpsiMbIx. MeToj XapakTepUCTHUK.

1 YucieHHbIe MeTOJAbl pellleHUs] HHTerpajbHbIX YypaBHeHHil. MeTon 3ameHbl
MHTErpajla KOHEYHOM CyMMOM. MeTox1 3aMeHBI s/1pa Ha BBIPOXKICHHOE.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.
Tabmuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne | Temsl nmpaktuueckux | @opmbl mpakTHUEeCKUX | TpymoeMKOCTb, |MPaKTHYECKOH | pasaerna
/11 3aHATHHI 3aHSITUN (gac) MOJATOTOBKH, |IACITHII-
(gac) JIHBI
Cemectp 4
[Ipsimbie MmeTOABI
peuIeHus JIMHENHO- Pemenue 3anay.
1 | anrebpanmyeckux PacueTHo- 3 1
cucteM u obOpaimenust | rpadudaeckas padbora
MaTpHII
Hrepanuonnsie
MCTO/bI PCIICHUS Pemenne 3a1a4.
2 | nuHEWHO- PacuetHo- 3 2
anrebpanyecKux rpauueckas pabora
CHUCTEM
[IpsiMble METOTBI Pemenue 3agau.
3 | peuienus npoGiieMbl PacuetHo- 3 3
COOCTBEHHBIX 3HAYECHUMI rpaduueckas padboTa
Pemenue 3anau.
4 Yactuunas mpodiiema } PacyeTHo- 2 4
COOCTBEHHBIX 3HAYEHUI
rpaguyeckas paborta
I/ITepaLII/IOHHI)Ie l:deTO}.'H:I Permerme 3a/1au.
5 pCUICHUA TTOJIHOU Pacuerno- 2 5
poOIEMBI COOCTBEHHBIX|
- rpaduueckas pabota
NuTepnionupoBanue u Pemenue 3amauy.
6 | cMeXHBIE BOTIPOCHI. Pacuerno- 2 6
[pubmmxenne Gynkuni| rpadpuyeckas padora
[MpubnmxeHHoe Pemenue 3anau.
7 | BeIYHCIICHHUE PacuetHo- 2 7
MHTErpaJjloB rpaduueckas pabora
Bcero 17

4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHHA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Ta6muia 6 — JlabopaTopHbIe 3aHITHS U MX TPYJOEMKOCTh

| Ne |

HaunmenoBaHue 1a00paTopHBIX paboT

‘ TpynoemMKkocTsb,

W3 Hux ‘




/o

(dac)

MPaKTUYECKOU
MOATOTOBKH,
(dac)

pazznena
JUCIUIT
JIHBI

VY4eOHBIM [JIJAHOM HE MPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKTHpOBaHHE/ BBHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosrenbHas padoTa 00yJaronxcs
Buiel caMocTosITeNIbHOM pabOThI U €€ TPYAOSMKOCTh ITPUBEICHBI B TaOIUIE 7.

Tabmuua 7 — Bugsl caMoCTOsSTENNbHON PabOTHI M €€ TPYIOEMKOCTb

Buna camocTosTenbHOM paboThI Beero, | Cemecrp 4,
qac qac
1 2 3
W3yuenne TeopeTUYecKoro Marepuaia
10 10
mucturuael (TO)
KypcoBoe npoextupoanue (KII, KP)
PacuetHo-Tpaduueckue 3ananus (PI'3) 6 6
Brimonnenue pedepara (P)
[ToaroroBka K TEKymemy KOHTPOJIIO 6 6
ycneBaemocTH (TKY)
Jlomamnee 3ananue (/13)
KonTtposbHsle paboTsl 3a04HuKOB (KP3)
[ToaroroBka Kk MpOMEXKyTOYHOMN 8 8
arrecrainuu (ITA)
Bcero: 30 30

5. IlepeueHb yueOHO-METOINYECKOTO OOECIIeUeHUs

JUISL CAMOCTOSITETTLHOM PabOThI 00YUAIONINXCS IO TUCIUIUIMHE (MOJTYITIO)

yqe6HO-MCTOI[I/ILICCKI/Ie MaTCpuaibl JIs CaMOCTOSTEIbHOMI pa6OTBI o6yqafo1u1/1xc;1 YKa3aHbI B

.. 7-11.

[lepeueHb meYaTHBIX U SJIEKTPOHHBIX YU4EOHBIX U3/IaHUN TIpUBEIeH B TabmuIle 8.
Tabmuna 8— [lepedeHb NMEYaTHBIX U MJICKTPOHHBIX YUCOHBIX M3IaHHMA

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN

KomuectBo
9K3EMIUTIPOB B
Ugll_ngli))/ ec bubnuorpapuyeckas ccpuika 614?;1;(1)!\;:1(6
AIIEKTPOHHBIX
AK3EMIUTSIPOB)
byrenuna, /1. B. BerunciurensHas
519.6 b 93 Maremaruka: yaeonoe nocoodue / /. B. 118
byrenuna, A. B. Crpeneros. — CIIO.:




I'VAIIL, 2007 - 87 ¢

https://e.lanbook.com/book/210674

672 c.

Jemunmobuy, b. I1. OcHOBEI
BBIYMCIIMTEIILHOM MaTeMAaTHUKU:
yaeOHoe nocobue / b. I1. JlemunoBuy,
H. A. Mapon. — 8-e uz., crep. —
Canxrt-IlerepOypr : Jlans, 2022. —

9BbC Jlaub

https://e.lanbook.com/book/210437

2022. — 400.

JemugoBud, b. I1. UncnenHsie
MeTO bl aHanmm3a. [Ipubnmxenue
bynkuuni, tuddepeHraIbHbIEe U
MHTETPAJIbHBIE YPABHEHUS: yueOHOE
nocoo6ue / b. I1. Jlemugosuy, 1. A.
Mapoms, 3. 3. lllyBanoBa. — 5-e u3n.,
ctep. — Cankr-IletepOypr: Jlans,

9BC Jlaup

https://e.lanbook.com/book/171859

2021. — 368 c.

Komuenona, H. B. BeruncinurenasHas
MaTeMaTrKa B IpUMEpPax U 3a/iavax:
yuebHoe nmocobue ais By3os / H. B.
Komuenona, 1. A. Mapon. — 5-e u3j.,
ctep. — Cankr-IletepOypr: Jlans,

9BC Jlanb

004.4 K 60

Konpgaes, B. . UncineHHbIle METOABI B
IIpOrpaMMHUpPOBaHUE: yueOHOe
nmocobue / B. JI. Koamaes. — M.
OOPYM-UHD®PA — M, 2009 -288 c.

10

IInpymos, V. I'. UnciieHHbIE METOABI:

519.6/8 1133 ydaeonoe nocodue / Y. I'. Tlupymos — 14

M.: Ipoda, 2003 —221c.

7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetn «IHTepHEeT»
Ilepeuenn JJIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOPMAaIMOHHO-
TEJIeKOMMYHUKAaMOHHON ceTn «MHTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS TUCIUILIMHBI

npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pa30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-

TCHCKOMMYHHKaHHOHHOﬁ CCTHU ((I/IHTepHCT»

URL anpec

HanmenoBanue

https://intuit.ru

WNHTynT (HaMOHAIBHBIN OTKPBITHII
YHUBEPCUTET)

https://e.lanbook.com/books

Hoctyn B ObC «Jlanbp» ocyiecTBiseTcs
o goroopy Ne 695-7 ot 30.11.2011

https://znanium.com/catalog/books

Hoctym B ObC «ZNANIUM»
ocyuiecTisieTcs o gorosopy Ne 186-
OBC ot 08.02.2012

https://Ims.guap.ru

CucreMa IMCTaHIIMOHHOTO 00yUeHUS
I'VAII




https://eqworld.ipmnet.ru/ru/library/mathematics.htm | MexyHapoaHblit Hay4HO-
oOpasoBarenbHbIi caiit EqWorld

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHS, MCHOIB3YEeMOTO MpPU OCYIIECTBICHUN
00pa30BaTENILHOTO MpOoIECcca M0 JUCIUIIIHHE.
[Tepeuenp nuCmoIb3yeMoro NporpaMMHOTO o0ectieueHus npeacTasieH B Tabuuie 10.

Tabmuna 10— [lepeueHs mporpaMMHOT0 0O€CIICUCHIS

Ne /1 HaumenoBanue

1 Microsoft Windows 7 gorosop Ne 110-7 ot 28.02.2019

MS Office 2016 Professional Plus Jlumensus Homep 68710015 /Jorosop 809-3 ot

2 04.07.2017

8.2. [lepeyenp  MH(MOPMAIIMOHHO-CIIPABOYHBIX ~ CHUCTEM,  HCHOJB3YEMBIX  TpHU
OCYIIECTBICHHH 00pa30BaTeILHOTO MpoIiecca Mo AUCIHUITTHHE

[lepeyeHp WCMONB3yeMBIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTAaBICH B
Tabymue 11.

Tabmuna 11— Ilepedyens HHPOPMAMOHHO-CITPABOYHBIX CHCTEM

Ne i/t HanmenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKas 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOIUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IPpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHnoBaHMe cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (Tipu HEOOXOMMOCTH)

1 JlexkmuonHas ayauTopusd 06Iuer0 Ha3Ha4YCHUA

YueOHbIe KITacChI O6H_ICFO Ha3HAa4YCHUA

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIIEHOYHBIX CpPEACTBAJIA MPOBEIACHHUS TMPOMEKYTOYHOW aTTecTaluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl IPOBEACHUSI POMEKYTOUHON aTTeCcTalluu

By npomexyTo4HOM aTTecTanuu [lepedyeHp OLIECHOYHBIX CPEACTB
Crncok BONpOCOB K 9K3aMEHY;
OK3aMeH 3amaun;
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITCTEHIINH OOy4aronIMMuUCs MpUMEHSeTcsl 5-0aiTbHas MIKaja OIEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOoTopas nmpuBeaeHa B Tabuuie 14. B TeueHne cemectpa MOXKET UCIOIb30BaThCS
100-6ammpHas  mIKama ~— MOAYJIBHO-PEUTHMHTOBOM  CHUCTEMBl  YHHUBEpPCUTETa,  IpaBuja

UCIIOJIB30BAaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMATUBHBIM aKTOM
I'VAIL




Tabmuua 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHIH

Or1eHKa KOMITETEHITUH

5-0ayubHas mKana

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepua;

— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3JIaracr;

— ONMpasiCh Ha 3HAHUS OCHOBHOW W JOMOJIHUTENILHON JIUTEPATypHI,

«OTIIHUYHO) o
GATTCHO TECHO TPHUBSA3BIBAET YCBOCHHBIEC HAYUHbIC TTOJIOKEHUS C MPAKTUYECKOMN
JIeATEeTbHOCTBIO HAIIPABIICHUS;
— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;
— JIeJIaeT BBIBOALI U 000OIICHHUS;
— CBOOOJTHO BJIQJICET CUCTEMOM CIICIMAIM3UPOBAHHBIX MIOHIATHA.
— 00yyJaromuics TBEPAO YCBOWI MPOrPaMMHBIA MaTepraj, TPaMOTHO U
[0 CYUIECTBY H3JaraeT €ro, ONHUPasCh HAa 3HAHUS OCHOBHOWU
JTUTEPaTypHI,
OO — HE J0IIYCKAET CYILIECTBEHHBIX HETOYHOCTEN; }
GAITCHOY — YBA3BIBAET YCBOCHHBIE 3HAHMS C IPAKTUYECKOW JI€ATEIbHOCTHIO
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4YHBIC MTOJI0KEHNUS,
— JIeJIaeT BBIBOALI H 000OIIECHHUS;
— BIIAJICET CHCTEMOM CIICIIMAIM3UPOBAHHBIX TOHSITHH.
— o0yyaromuiicss yCBOWJI TOJBKO OCHOBHOM INPOTpaMMHBIN MaTepual,
M0 CYILIECTBY H3JaraeT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOM
JUTEpaTyphl;
— JIOITyCKaeT HeCYIIeCTBEHHbIE OMUOKHA U HETOYHOCTH;
«yJIOBJIETBOPUTEIIHHOY o
GATTCHOY — HCTBITHIBAET 3aTPYIHECHHUS B MPAKTHUYECKOM MPUMEHEHUM 3HAHWUMA
HaIlpaBJICHUS,
— c1abo apryMeHTHPYET HayuHbIe MOJI0KECHHUS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUHU BBIBOJIOB M 0000IIIEHHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATN3UPOBAHHBIX MOHSITUH.
— oOydJaromiuiicss HE YCBOWJ 3HAYUTEIBHOM 4YacTH MPOTPaMMHOTO
MaTrepuana;
(HEYTIORIETRODHTEITHHO | JIOTIYCKaeT CYIIECTBEHHbIE OIIMOKH W H?TO‘IHOCTI/I npu
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIMPaBIICHUH;
«HE 3a4TEHO»

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;
— HEe MOKET apryMEHTHPOBATh Hay4YHbIE MTOJIOKEHUS;
— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

10.3. TunoBble KOHTPOJIbHBIE 33/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne Kon
Ilepeuenp BonpocoB (3a7au) i SK3aMeHa
n/n WHJIMKAaTOpa
Cdhopmynupyiite TeOpeMy O CYIIECTBOBAHUH U €AUHCTBEHHOCTH
anredpanvyeckoro HHTEPIOSIIMOHHOTO MHOTOWJIEHa

1 - 2 n VK-2.3.1
Pn(X)=Co+Cix+Cox“+...+Cpn X". [IpuBetuTe 10KA3aTEIHCTBO TEOPEMBI.
[IpowmrocTpupyiTe TeOpeMy MPUMEPOM.

2 OnuimmMre reoMeTPUYECKYI0 MHTEPIPETALMIO METO1a OPTOTOHAIIN3AaLUN VK231
JUISL pellIeHUs] CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHHH. o
Beimmummre hopMyity A7si BEIYUCICHUS OTPEISITUTENS METOA0OM

3 | OpTOTOHATU3AIMH JIJISl PEIICHUS CHCTEM JIMHEHHBIX aJlreOpandecKux OIIK-1.3.1
YPaBHEHHUH.

4 Brinuimre MaTpuiHble ypaBHEHUS U1l METOJ]a OPTOTOHATU3ALMH JIJIs VK231
pENIeHUs] CUCTEM JIMHEHHBIX alreOpanvyecKux ypaBHECHUM. o




OnummMre MeTO OPTOrOHAIU3ALUY JJIS PEIIEHHS CUCTEM JIMHEHHBIX
are0panvdecknx YpaBHEHUH B MO3JIEMEHTHON Gopme.

OIIK-8.Y.1

Cdopmynupyiite Teopemy o paznoxkennn A=U"U, rae U —
BEPXHETPEYTroJbHas MATPUIIA C MMOJIOKHUTEITLHBIMU JHATOHATEHBIMH
DJIEMEHTAMU.

OIIK-8.3.1

Beimummre ¢hopmyiy A7 BBIYUCICHUS ONIPEIEIUTENS TOIOKUTEITHHO
OIIpEAEICHHOM MaTPHIIbI METOJOM KBaIpaTHBIX KOPHEH.

VYK-2.3.1

Brinummre MaTpuuHble ypaBHEHUS U1 METO1a KBAIPATHBIX KOPHEU
pPELICHHS CUCTEM C CUMMETPUYECKOH MOJIOKUTEIBHO ONMPEICTICHHOM
MAaTpPHUIIEN.

OIIK-8.3.1

OnummMre MeTOJ KBaJPATHBIX KOPHEH PEILIEHUS CUCTEM C
CUMMETPHUYECKOH IOJIOKUTEIIBHO ONPEIEICHHON MaTPULIEH B
1103JIEMEHTHOM (opMme.

OIIK-8.Y.1

10

OnuiuTe cXemMy BBIYUCIICHHS 00paTHOM MAaTPHUIIBI METOIOM MCKIIFOUECHUS
Kopnana.

OIIK-8.Y.1

11

Boimummmre hopmMyiy Amsi BBIYUCICHUS ONPEISIUTENS METOA0OM
nckmoueHus JKopaana.

VK-2.3.1

12

Onuiure AJITOPUTM UCKIIFOUCHU A }KopnaHa C ITOJIHBIM BBI60pOM.

OIIK-8.Y.1

13

Onummre aIropuT™ UCKIFOUeHUs JKopjaHa ¢ 9aCTHYHBIM BEIOOPOM 10
cToioIam.

OIIK-8.Y.1

14

Bemummre marpuunyro Gopmy 3anmcu merona uckimodennii JXKoprana.

YK-2.3.1

15

OnuimmTe BEIYUCIUTEIBHYIO CXeMy METOIa UCKITroueHui JKopaana B
MO3JIEMEHTHOU (hopMe.

OIIK-8.Y.1

16

Onumure cxeMmy BbIYUCIIEHUST 00PaTHON MAaTPHUIBI METOJIOM HCKITIOUEHUS
l"aycca.

VK-2.3.1

17

Beimummmre ¢hopMyiy 175 BBIYUCICHUS OMPEIEIUTENs] MATPHUIBI METOIOM
nckmouenus ['aycca.

VK-2.3.1

18

Onumure aIropuT™ HCKIoUeHus ["aycca pemenns cucTeM JMHEeHHBIX
ayireOpandeckiX YpaBHEHUH C MOJIHBIM BBIOOPOM.

YK-2.¥.3

19

Onumure anropuT™ UCKIoueHus ["aycca pemenus cucteM JIMHEHHBIX
ayire0panyeckux YpaBHEHUH ¢ YaCTUYHBIM BEIOOPOM IO CTOJIOIAM.

YK-2.V.1

20

Beinmummre MmatpuuHyro Gopmy 3anucu MeToja uckiroueHui ["aycca
pelLleHHs] CUCTEM JIMHEHHBIX anreOpanyeckiux ypaBHEHUH.

VK-2.3.1

21

Onumure 0OCHOBHYIO cxeMy MeTona ["aycca pernieHus cucteM JIMHEHHBIX
asreOpandyeckrX YpaBHEHUH B M03JIEMEHTON (hopme.

VK-2.3.1

22

3akoHuuTe Ppazy. ['oBopsAT, 4TO 3a1a4a MocTaBIEHAa KOPPEKTHO, €CIIN OHA
pasperMa npu JIFoObIX JOMYCTUMBIX BXOJIHBIX JJAHHBIX B Cllyyae, Korja
nMeercs ... [IpuBennure npuMep HEKOPPEKTHOM 3a1a4H.

VK-2.3.1

23

Uemy paBHO 4HCII0 00YCIOBIEHHOCTH MATPHUIIbI CUCTEMBI:
{5x-3.3ly=1.69

6x-3.97y=2.03
Kak n3amMeHuTCcs perenne 3Tol CUCTEMBI TP MTEPEXO0JIE K CUCTEME C
TOlA ke MaTpulleli u npasoii yacteio (1.7; 2)'? O6ocHyiiTe CBOIi OTBET.

YK-2.¥.3

24

HazoBute onpenenenue noinHoi cucrems! GyHkiuil. [IpuBeaure npumepsl.
Paznoxwure ¢pyHKIMIO

0, x<0,
1, x>0

1o cucreme nonmHoMoB Jlexxanapa B npoctpanctse Lo[-1,1].

f(x) =

YK-2.V.1

25

Omnpexnenute 4uciao 00YCIOBICHHOCTH MAaTPHIIBI

VYK-2.3.1




e 0 0 0
0 & 0 0
000 .. s

26

OILCHUTH MOrPENIHOCTh MpUOIIKenns pynximu f(x)=VX B Touke x=116 ¢
IIOMOILBI0 UHTEPIOJIALUOHHOIO MHOTOWIECHA JlarpaH:ka BTOpOU CTEIEeHH,
nocTpoeHHoro ¢ y3namu Xo=100, X1=121, Xo=144.

VK-2.3.1

27

[TocTpoiiTe HHTEPHOJIALMOHHBIN MHOTOUWIEH Jlarpan:ka no ciie1yrommum
JTAaHHBIM:
i 0 1 2 3
Xi | O 2 3 5
fi 113|215

OIIK-1.V.1

28

Haiinute HOpMy 00paTHOM MaTPHUIIBI
1 -a a
0 1 -a
0 0 1

OIIK-1.B.1

29

HazoBwure omnpenenenue noiHoro GpyHKIMOHAIEHOTO TPOCTPAHCTBA U
IPUBEIUTE IPUMED.

VK-2.3.1

30

Haiitu 3HaueHue nmoaMHoMa He;xaHI[pa CTCIICHU «N» B CAUHUILIC.

YK-2.V.1

31

Beinumnre Tpu nepBsIx noanHoma Jleskanapa.

YK-2.3.1

32

Hanummre HepaBeHCTBO TPEYroJibHUKA B (PYHKIIMOHATBHOM IIPOCTPAHCTBE
Lo([a,b], p(x)), rae p(x)>0 — BecoBast pyHKITHS.

VK-2.3.1

33

Hanummre HepaBeHcTBO Komu-byHskoBckoro B (hyHKIIMOHATBHOM
EBknmnoBoM npoctpaHcTBe. JJokaXuTe 3TO HEPAaBEHCTBO.

VK-2.3.1

34

Kakune nprumepsl pyHKIIMOHAIBHBIX EBKIIMAOBBIX MpocTpaHCTB Bbl Moxere
IPUBECTH?

VK-2.3.1

35

Annpokcumupyiite dpyukimio f(X)=x, 3agannyio xa orpeske [-1,0]
TPUTOHOMETPHUYECKHM MHOTOYICHOM C IIOMOIIBIO METO/[a HAMMEHBIITHX
KBaJpaToB. BeIMUImTe N=5 MepBhIX YWICHOB PA3I0XKEHHUS.

YK-2.V.3

36

Ha3osute akcnomel HopMmel. Uemy paBHa Hopma nojmHoMa Jlexxanapa
crerneHu «N» B pyHKIMOHAIEHOM npocTpancTse L2([-1,1])? O6ochyiite
CBOM OTBET.

VK-2.3.1

37

HazoBuTe onpenenenne TMHEHHOTO (PYHKIIMOHAIILHOT'O MMPOCTPAHCTBA.
[IpuBenuTe npuMepsl.

VK-2.3.1

38

Kaxue npumeps! GyHKIIMOHAIBHBIX METPUUECKUX MPOCTPAHCTB Bl
MOJKETE IPUBECTH?

VK-2.3.1

39

HazoBwute akcoMbl paccTosiHus. UeMy paBHO pacCTOSTHHE OT djieMeHTa 1
10 MHOroo6pasus Ce* B mpoctpancTse Lo((-o0,0), €), rae t=x?/2?
O6ocHYyHTe CBOM OTBET.

YVK-23.1

40

[Ipeobpa3yiite cucremy
X1+0.2X2+0.15x3=0.1
{-0.O5X1+X2+O.05X3:0.9
-0.3x1-0.1x2+x3=0.8
K BUAY, IPUTOAHOMY ISl IPUMEHEHUS] UTEPALIMOHHBIX METOJIOB, M PELIUTE
METOJIOM MPOCTOM UTEPAIMU C TOTPEITHOCTHIO, He mpeBocxoasmei 0.01.

OIlK-1.B.1

41

Pemnre cucreMy JIMHEWHBIX YpaBHEHUI
X1+4X2+6X3=16

{ 2Xx1+10x2+18x3=48
4Xo+24%3+49X4=131

MeTosioM JKopraHa.

OIIK-1.B.1

42

Pemmte kpaeByto 3a7auy A5l TPEXTOYEUHOTO Pa3HOCTHOTO YPaBHEHUS

OIIK-8.Y.1




(MM IPOCTO Pa3HOCTHYIO KPAEBYIO 3a/1a4y), HCIIOIb3ys METOJ TPOTOHKH.
X1+X2=3
-X1+2X2+X3=6
-X2+3X3+Xs=11
-X3+4x4=13

43

Permre cuctemMy TUHEHHBIX ypaBHeHnd A x=b meromom Kpayra u
Hynutna (komnakTHas cxema, meros LU pasnoxennii).

1 1 -2
A=1-3 -2 4

1 2 -2

OneHUTe MOTPENTHOCTh PEIICHHUS CHCTEMBI, €CITH TTOTPEITHOCTD 3a/IaHuUs
BekTopa b paBHa 0.01.

VK-2.3.1

44

[TocTpoiiTe KBaApaTUYHBIN UHTEPIIOIALMOHHBIM MHOTOWIEH Jlarpanxa s
bynukun 1/(e*-1) na orpeske [0.6;1]. HaiiTu omeHKY MOrpEeHIHOCTH
MHTEPHOJIINY B 3aaHHO0N Touke Xo=0.8 1 Ha BceMm oTpe3ke. B kauecTBe
y3JI0B B35ITh TOUKH, OTBEYAIOLIME KOPHIM MHOrowieHa YeoObliena.

VK-2.V.3

45

Haiigure unciio 00yciaoBI€HHOCTH MaTPUILIbL
5 8 -2
3 4 1
2 8 2

VK-2.3.1

46

Pemmre cucremy nuMHEMHBIX anredpanyeckux ypaBHeHHM MeTonoM [aycca
X1+X2-2X3=-1
-3X1-2X2+4x3=13
X1+2X2-2X3=-9

OIIK-8.Y.1

47

Anmnpokcumupyiite GyHKIHIO [X|, 3a1aHHYI0 Ha oTpeske [-1,1]
anreOpandeckuM MHOTOYWJIEHOM CTeNeHH n=4 ¢ IOMOIIbI0 METO/1a
HAaMMEHBIINX KBaJIpaToB. Mcnoyb3yiTe MHOTOWIEHBI JIexkanapa.
Onpenenure BEIMYNHY CPEAHEKBAAPATUYHOTO YKIOHEHHS IIOCTPOEHHOTO
MHOTOWIEeHa OT QYHKIIUH |X| Ha 3aIaHHOM OTPE3KeE.

YK-2.V.1

48

Jlana nocrenoBatensHoCTh GyHkuuii 1, X, X2, X3,... Tloctpoiite
OPTOHOPMHPOBAHHYIO cUCTeMY (QYHKIIHMH €1, €2, €3, €4,..., B IPOCTPAHCTBE
L2([-1,1]), ucrions3yst TeopeMy 00 OPTOTOHATH3ALIUH.

YK-2.3.1

49

Packpoiite craTnyeckyro HEONPEASINMOCTh MHOTOIIPOJIETHON OaJIKH,
pELINB CUCTEMY YPAaBHEHHH C IGHTOUHOW MaTpULEH, UCIIOJIb3YS
KOMITAKTHYIO CXEMY.

6X1+X2=107000

X1+9.2X2+3.6x3=-139580

3.6X2+9.2x3+X4=-139580

X3+9.2X4+3.6x5=-23300

3.6X4+11.2x5=-7200

VK-2.V.3

50

Beinumure MHOrOwIeH Jlarpanska nepBoi, BTOpON U TPETbEU CTENECHU IS
MIPOM3BOJILHBIX U PAaBHOOTCTOSIINX Y3710B. Chopmynupyiite Teopemy
JlarpaH»a 0 CyIIECTBOBAaHUU U €JUHCTBEHHOCTU UHTEPIIOISALUOHHOTO
MHorowieHa Jlarpanxa.

VYK-2.3.1

51

OneHnTe MaKCUMAIIBHYIO IIOIPENIHOCTD HHTEPIIOJINPOBAHNUS MHOTOWJICHOM
Jlarpan»a 1Ji1 paBHOOTCTOSIIUX Y3JIOB.

VK-2.3.1




Kaxkoe 3nauenue npumer MHorowieH Jlarpanxa, eciiu 3HadeHHe apryMeHTa

52 C VYK-2.3.1
COBIAJACT C OJHUM U3 Y3JIOBbIX 3HAUCHHI1

53 Cdhopmynupyiite TeopeMy O CYIIECTBOBAHHH U €MHCTBEHHOCTH VK231
MHTEPIOJISILIMOHHOr0 MHOrowieHa HproToHa. o

54 | CocTaBbTe CXEMY IIOCTPOEHUS PA3AEICHHBIX Pa3HOCTEH. VK-23.1
Brimummre o1ieHKy MaKCHMaibHOU MOTPEIIHOCTA HHTEPIIOIUPOBAHUS

55 | muorowenom HetotoHa s PaBHOOTCTOSAIIUX Y3JIOB. YK-2.3.1
JlaiiTe onpeneneHre KOHEUYHbIX U Pa3/ielIeHHbIX pasHOCTEe!. Boinumure

56 | coorHoweHNeE, CBSI3BIBAIOLICE pa3iesieHHble U KOHEYHbIE Pa3HOCTH. YK-23.1

57 Beimummre hopmyssl psMOYTroJbHUKOB, Tpanenuii, Cummncona u ['aycca VK231
MPUOIMHKEHHOTO HHTETPUPOBAHUS (PYHKIIUH. o

58 Onumure anroput™ Metoaa HeroToHa, Ha3pIBAEMOT0 TaKKE METOJ0M VK-23.1
KacaTeJbHbIX, JJISI PEIICHUSI HEIMHEMHBIX YPaBHCHUH. o

59 Kak cBsi3anb1 mexxny co0oit metona urepanuii 1 meroa Herotona asis VK-2.Y 3
pelieHrs HeTMHEWHBIX ypaBHEHUN? T
Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / qudd. 3adera
Ko
Ne i/m [Tepeuens BompocoB (3aa4) ans 3a4dera / qudd. 3adera A
WHJUKAaTOpa

V4eOHBIM IJIAaHOM HE MpeaAyCMOTPCHO

IlepeyeHp TeMm Ui KypCOBOIO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOThI

MpeICTaBICHBI B Tabwmie 17.

Tabnuua 17 — IlepeueHb TeM AJ1s1 KypCOBOTO MPOEKTUPOBAHMSI/BBIITIOJIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
) KypcOBO#l pabOThI
Y4eOHbBIM IJIaHOM HE IPETyCMOTPEHO
Bonpocel i1 mpoBeneHMsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMS

IpeJICTaBICHBI B Ta0wmie 18.

Tabnuna 18 — [IpumepHBIii TepedeHb BOITPOCOB JJIsI TECTOB

Ne Kon
n/ [IpuMepHBIil mepeyeHb BOITPOCOB ISl TECTOB HWHJIMKa-
I Topa
Packpoiite ckoOku 1 yripoctute Beipakenue (X+5)(-2x+10)
1) -2x2+50
1 2) 2x2-50 YK-2.3.1
3) 2-x
Pemmte ypasHeHnE X2+2X-8=0
1) -4
2 2)2 YK-2.3.1
3)-4; 2
I[IpounTerpupyiite GpyHKImo €% Ha mpomexyTke oT 0 10 1
1) 3.565
3 2)3.195 YK-2.3.1
3) 3.825 _
Haiinnre nponssoanyro pyHkuun y=2°" ]
4 1) 2-28"2X.cos2x-In2 YK-2.3.1




2) 2-28"X.5in2x - In2
3) 2-2°92%.5in2x-In2

Pemmre cucremy ypaBHeHUM
X1+X2+2X3=-1,
{2X1-X2+2X3:-4,
4X1+Xo+4X3=-2.
1)1;2;3
2)1;2;-2
3)-1;-2;2

VK-2.3.1

3akonunte ¢pazy. [IpubnmKeHHbIM YHCIOM «@» Ha3bIBAIOT YUCIIO,
HE3HAYUTEIILHO OTIMYAIOIIEeCs OT ...

1) rounoro A

2) HeTouHOTo A

3) cpennero A

4) TOYHOTO HE U3BECTHOrO A

5) npubausuteaprHoro A

YK-2.3.1

3akoHuuTe (Ppazy. «a» Ha3bIBAETCS NPUOIMKEHHBIM 3HaUeHUEM yrcia A 1o
M30BITKY, €CIH ...

a<A

2)a=A

3)a= A

4)a<A

5a>A

VK-2.3.1

Onpenenuth MpeaeabHy0 a0COMOTHYIO MOTPENTHOCTh yncia §=9.8,
3ameHsromero nciao g=9.80665 m/c?.

1) 0.007

2) 0.006

3) 9.806

4) 0.7

5) 0.008

VK-2.V.3

3akonuute ¢pazy. [lorpenrHocTs, cBA3aHHasA C caMOM OCTAHOBKOM
MaTeMaTHYEeCKOM 3aJ1aun,— dTO ...

1) norperHoCTb 3a1a9u

2) MOTpemHOCTh METOAA

3) ocTatoyHasi MOrPEIIHOCTh

4) moOrpemHoCTh NeUCTBUS

5) HavanbHas

VK-2.3.1

10

3akonunTte ¢pa3zy. [lorpemHoCcTs, CBA3aHHAS C HATHYUEM B MATEMaTHIECKUX
(hopMyIax YMCIOBBIX MTAPaMETPOB, HA3BIBACTC ...

1) koHeuHoOI

2) abCOMIOTHOM

3) HavaIBHOM

4) OTHOCUTEIHbHOM

5) ocTaToYHOM

VK-2.3.1

11

Oxpyraute yncio ©t = 3.1415926535... no naTu 3Havamux mudp:
1) 3.1416

2) 3.1425

3) 3.142

4) 3.14

5) 0.1415

VK-2.V.3

12

Haiitu 3Hauenue In3 ¢ TogrocThio 10 107,
1) 1.09861

OIIK-
8.3.1




2) 1.01

3) 1.098132
4) 1.02

5) 1.3

13

Ha3zoBute MeTo1, C MOMOIIBIO KOTOPOT'O YHCIIO BEPHBIX UMD MPUMEPHO
yJIBAUBAETCS HA Ka)X/IOM JTarle M0 CPAaBHEHUIO C TIEPBOHAYATHHBIM
KOJIMYECTBOM:

1) popmyna Teiinopa

2) popmyia MaknopeHa

3) merox Kpamepa

4) nmporecc Jlamombepa

5) mporuiecc I'epona

YK-2.3.1

14

MeTOI[OM IIOJIOBUHHOI'O ACJICHUA YTO‘IHHTC KOPCHDb ypaBHCHI/IH
x*+2x3-x-1=0.

1) 0.234

2) 0.867

3)0.2

4) 0.43

5) 0.861

OIIK-
8.v.1

15

Haiinure BemecTBeHHbIC KOPHH ypaBHEeHHS X-SINX=0.25.
1)1.23

2) 2.45

3)4.8

4) 1.17

5) 5.63

VK-2.V.3

16

3akoHuuTe Qppazy. Meto, Mo3BOISIONINNA MOJTYYUTh KOPHU CUCTEMBI C
3aJJaHHOIM TOYHOCTBIO MMYTEM CXOASIIUXCS OECKOHEUHBIX MPOLECCOB,~ ATO ...
1) uTepanMOHHBINA METO

2) TOUHBIN METOJ

3) npuOAMKEHHBIH METOJT

4) OTHOCHUTENIbHBIA METOA

5) meron 3ennens

YK-2.3.1

17

3akoHuuTe (ppazy. Llenbiit o1HOPOIHBINH TOTMHOM BTOPOH CTETIEHHU OT «N»
MIEPEMEHHBIX Ha3bIBACTCH ...

1) kybuueckoit popmoit

2) npsiMOyToJIbHOU (hopMOit

3) xBagpaTuyHOU hopMOit

4) TpeyronbHOU hopMoit

5) matpuuHoOi opmoi

OIIK-
1B.1

18

[Ipocreitmas popma ATOTO METO1a 3aAKITFOYAETCS B TOM, UTO Ha KaXJIOM IIIare
00pamiaT B HYJIb MAKCUMAJIbHYIO 10 MOJYJIIO HEBS3KY ITyTeM M3MEHEHHS
3HA4YCHUsI COOTBETCTBYIOMIEH KOMIIOHEHTHI TIPUOIMKEHUSI.

1) meTon ocnabneHust

2) uTepalOHHBIA METO]

3) MeTos1 0OpaTHBIX MaTpPHUIL

4) Beqymuit METOx

5) meron I'aycca

VK-2.3.1

19

Chopmynupyiite nepByro TeopeMy bonbiiano-Komm.

1) YpaBuenue Buna aoX"+o1X"1+.. + on1X+ on=0 UMeeT paBHO «N» KOpHeii,
BEIIIECTBEHHBIX MJIM KOMIUICKCHBIX, €CITH KOPEeHb KpaTHOCTH «K» cunTath 3a
«K» xopHeii.

2) Ecu ynkius f(X) onpenenena u HenpepbiBHA Ha oTpeske [a;b], To ona

YK-2.3.1




UHTETpUpyeMa Ha 3TOM OTPE3Ke.

3) Eciu pynkuums f(X) onpenenena u HenpepbiBHa Ha oTpeske [a;b] u
NPUHUAMAET Ha ero KOHIaX 3HAYCHUs Pa3HBIX 3HAKOB, TO Ha [a;h] comepxurcs,
110 MEHbIIIEH Mepe, 0uH KopeHb ypaBaenus f(X)=0.

4) Ecnu dynxius f(X) onpenenena u nuddepennupyema Ha otpeske [a;b], To
OHAa HEIpephIBHA HA ITOM OTPE3KE.

5) Onpenenurens D=|aij| N-ro nopsiaka paBeH cyMMe MPOU3BEICHUI
3JIEMEHTOB KaKOi-1100 CTpOKH (cToa01a) HA MX anredpanveckue
JOTIOJTHCHHSL.

20

Hanummre pekyppeHTHYIO GOpMyIly METo1a MPOCTON UTEpaIuU
1) Xn+1:B'Xn+C

2) X=¢

3) X=c

4) Xn+1= Y(Xn)+@(Xn)

5) Xn-1= Y(Xn)-@(Xn)

OIIK-
8.3.1

21

Kax nnraue naspBaror merox Herotona?
1) MeTo KOJUTOKAIMK

2) MeToa IporoHKu

3) Meroa KacaTeIbHBIX

4) Merton utepanuii

5) Meton xopn

YK-2.3.1

22

UYro obmiero y MeToia XOpA U METO/1a UTepaIHii?

1) CBOWCTBO CaMOUCIIPABIISIEMOCTH.

2) O6mIast CKOPOCTh ¥ CBOWCTBO CAMOUCIIPABIIIEMOCTH.
3) Obmas CKOpoCTb.

4) JlerkocTh IpHY peLeHUH.

5) TpeOyetcst HaX0XAECHUE TPOU3BOJHON

YK-2.3.1

23

3akoHuuTe Pppaszy. Bce MeTo bl BEIUKMCICHHS MHTETPAJIOB JENATCA Ha ...
1) [psimble 1 UTEPATUBHbBIC

2) [Ipsimble U KOCBEHHbBIE

3) Tounble u NPUOIMKEHHBIE

4) Ananutuueckue u rpapuieckue

5) IlpubamxeHHbIe M CUCTEMAaTHYECKUE

VK-2.3.1

24

3axoHuute ppasy. 'eomerpuueckas HuxHsAg cymma [lapOy paBHa

1) ITnomaau cTyneHyaToro MHOroyrojibHHMKa, COJepKAIEerocs B
KPUBOJIMHEWHOW TpaIeIuu.

2) Ilnomaam CTyneH4aToro MHOrOyrojbHHUKA, COAEPKAIEro BHYTPHU ce0st
KPUBOJIMHEWHYIO TPANELHUIO.

3) IInomaau NpsMOYTOJILHOTO MapasiesIenunes1a.

4) TInommaau CTyMmeHYaToro mecTHYroIbHUKA.

5) Ilnomaau CTyneH4yaToro npsiMoyrojibHUKA.

VK-2.3.1

25

Jlist 3aaHHOM TaOIUITEI 3HAYCHUH OTIPEJICTUTE CTETICHD alIreOpandecKoro
WHTEPIOJISILIMOHHOTO MOJIMHOMA
ti -1 3 -1 0
Xi 2 2 0 -1 4
1)n=1
2) n=0
3) n=3
4) n=4

N

OIIK-
1.3.1

26

[pounTerpupyiite Gynknmo X> Ha mpomMeskyTKe oT 0 10 2 METOOM JIEBEIX
MPSIMOYTOJILHUKOB. YKcio oTpe3koB N=4.
1) 7/4

OIIK-
1v1




2) 417
3) 3/7
4)7/3

Haiinute coOCTBEHHBIE YUCIIa MATPHIIBI
5 8 -2

1 4 1

2 8 2 OIIK-
1) (2;0;8)" 1.B.1
2) (4;2;0)'
3) (4:8;0)'
4) (8;4;0)'

27

3akoHunTe Ppazy. MeToapl BEIYUCICHUMN, CBS3aHHBIE C 3aMEHON 0€CKOHEYHBIX
MPOLIECCOB KOHEYHOM MOCIEA0BATEIbHOCTIO IEHCTBHI, —3TO ...

1) aHamTUTHYECKHUE METOIbI

28 | 2) TOYHBIE METOJIbI VK-2.3.1
3) TOUHbBIC aHATUTHYECKHUE METO/IbI
4) npuOIM>KCHHBIC METO/IbI

5) YUCJICHHBIE METO/IbI

Jlana tabnuna 3Ha4eHuii Ko UiMeHTa ¢ CHIKEHUS JOMYyCKaeMbIX
HaNpPsDKCHUH Ha C)KAaTUE, COOTBETCTBYIOMIMX THOKOCTH A CTAIbHOTO CTEPIKHSL.
A 10 30 50 70 90 110 150 170 190 210

¢ | 0987 | 0.931 | 0.852 | 0.754 | 0.612 | 0.478 | 0.286 | 0.218 | 0.177 | 0.147

JUi cTabHOTO CTEPAKHS € THOKOCThIO A=140 UHTEepHOIALMeN 3HaUeHU! A U @
HaiiiuTe KO3 OUIHMEHT ¢ CHUKEHUS JONYCKAaeMbIX HaIPsOKEHUH Ha cxKaTue.
1) 0.54

2)0.83

3) 0.62

4)0.33

5)0.16

29 VK-2.¥.3

3akoHuuTe ppazy. BennunHa, paBHas MaKCUMaJIbHO BO3MOXKHOMY
KOX(QPHUIHUEHTY YCUIIEHUS! OTHOCUTEIFHON TOTPEITHOCTH OT MPABOW YaCTH K
PEIICHHIO CUCTEMBI JIMHEHHBIX anredpandeckux ypasHeHuid A'x=b (det A#0,
b#0), —a70 ...

30 | 1) Hopma matpuibl A YK-2.3.1
2) ompeneNuTeah MaTPHIIbl A

3) uKca0 00YCIOBICHHOCTH MaTpHIbI A
4) cnen Matpuip A

5) panr matpuisl A

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00ydeHus, IpeJICTaBICHbI B Ta0wmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHr KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuaibl,  ONpPEACISAIONIME  MPOLEAYphl  OLICHUBAHUS
UH/INKATOPOB, XapaKTepU3YIOIIUX d3Tanbl (HOPMUPOBAHMS KOMIIETEHLHUH, COAEp)Karcs B
JOKAJIbHBIX HOpMaTuBHBIX akTax [YAIIl, pernameHTUpyOIMX NOPSAAOK M MPOLEAYPY




IPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTecTaluy 00y4JaroImuXcs
I'VAIL

11. Meroaudeckue yKa3aHus A1 00yUJaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3NIOKEHWEe ydeOHoro marepuana. Ha3HaueHWe COBPEMEHHOH JICKIIMU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dbyHIaMEHTAIBHBIX MpoOJIeM JUCHHUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHNX
JTOCTHKEHUI HaydyHOUM MbIciu. B yueOHOM mporecce JEKIUsS BBIIOIHSAET METOJOJOTHYECKYIO,
OpPTaHM3AIMOHHYI0 U MHPOPMAIMOHHYI0 (QYHKIWU. JISKIHs pacKphIBaeT MOHATHHHBIN ammapat
KOHKpETHOM oO0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT IEeNbHOE MPEJCTaBICHUE O TUCIHUILIMHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JUCIATLTTHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOSHUHU 00YUYAIOUTMMUCS JIEKIIMOHHOTO MaTepuana;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHUH, YpPOBCHB
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4YeHHE OMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHE MNpO(eEecCHOHANBHO-IEIOBBIX  KAauecTB, JIIOOBU K  TOpeaMeTy U
CaMOCTOSITENIbHOTO TBOPUYECKOT'O MBIIIJICHHUS.

— TIOSIBJICHHE HEOOXOAMMOI0 HHTEpeca, HEOOXOAMMOTO IS CAMOCTOSITSIILHON paOoThI,

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHHKU U O
MIPOTHO3E UX Pa3BUTHS HA OJIMKAKNIINE TOIBL;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACISTH TJIaBHBIE MBICTU U
MOJIOKEHUS, TPHUXOJUTh K KOHKPETHBIM BBIBOJIAaM, TIOBTOPSATH WX B  Pa3IHYHBIX
bopmynupoBKax);

—  TIOJMy4YeHHE TOYHOTO TOHUMAaHUS BCEX HEOOXOUMBIX TEPMHHOB U TIOHSATHH.

JIekuMOHHBI MaTepual MOXET CONPOBOXKIATbCA JEMOHCTpalueld CIIai0oB W
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JAUCKYCCHUH 00
OCOOCHHOCTSIX MPUMEHEHHSI OT/ICITHLHBIX TEMATHK I10 TUCITUTUIHHE.

CTpyKTypa npeocTaBiIeHHs JEKIIMOHHOTO MaTepuana:

—  (opmynupoOBKa TEMBI JICKIIUH;

—  yKa3aHWe OCHOBHBIX M3y4aeMbIX pa3/eIOB/BOMPOCOB;

—  H3JI0KSHHE BBOAHOM M OCHOBHOM YacTEH JICKIIUH;

—  KpaTKHWe BBIBOJIBI 1O JICKIIUH, OTBETHI Ha BOIPOCHI.

11.2. Metoauueckue yKazaHus sl 00y4aroIMXcs 10 YYaCTHIO B CEeMUHapax
[IpoBeneHne ceMrUHApOB HE MPETYCMOTPEHO YUEOHBIM IJIAHOM JTAaHHOW JUCIMILTUHBI.

11.3. Meroauueckne ykazaHHs sl OOyYaroIIUXCS 1O MPOXOXKICHHIO MPAaKTHYECKUX
3aHATHI

[IpakTrueckoe 3aHITHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM OpraHmzanuu y4eOHOTO
mpoliecca, 3aKI0Yaronasicsl B BHIOJTHEHUN 00YyJaIOIIUMUCS MO PYKOBOJICTBOM MpETogaBaTens
KOMIUIEKCa YYEOHBIX 3aJlaHWi C METbI0 YCBOCHHSI HAYyYHO-TEOPETHYECKHX OCHOB Y4YeOHOM
JTUCITUTLIMHBL, TPHOOPETEHUSI YMEHU U HaBBIKOB, OIBITa TBOPUECKOH JeATEeIHLHOCTH.

[lenpr0 MpakTHYECKOTO 3aHATHUS ISl 00YYAIOMIErocs SBISICTCS MPUBUTHE O00yUJarOIIUMCS
YMEHHH U HaBBIKOB MTPAKTUYECKOU IEATENBHOCTH IO U3Yy4aeMOM JUCLUIIIIMHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHUH 00YUYaAIOIIUMCS TTPAKTUYECKUX 3aHSITHIMA:

— 3aKperuieHWe, yriayOJeHHWe, pacllMpeHre M JeTalu3alus 3HAHWW TPU PEIICHUU
KOHKPETHBIX 33/1a4;



— Ppa3BUTHUC IIO3HaBaTCJIIbHBIX CHOCO6HOCT€I>1, CaMOCTOATCIIbHOCTH MBIIIJICHUA,
TBOPYECKOH aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JUCHUIIIINHBI,

— BBIpa0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUSI MONYYCHHBIX 3HAHUU IS
BBITIOJTHEH U 3a/[aHNUH;

— olecrneueHne palMOHAIBHOIO COYETaHMS KOJUIEKTMBHOM M MHIMBHIYaIbHOH (GopM
00y4eHusl.

TpeboBaHusl K NPOBEAECHUIO IPAKTUYECKUX 3AHITUN

3ajaHyue K BBINOJIHEHUIO IPAKTUYECKOH pabOThl BBIIAETCS IpPEIoJaBaTelieM B Havale
3aHATHUS B COOTBETCTBUU C IUIAHOM 3aHATHH. TeMbl MpakTHUECKUX padoT MpUBEACHBI B Ta0I. 5
JTAHHOH MpOorpamMMmBl.

BrimonHeHnne npakTHYecKor paboThI COCTOUT U3 TPEX ATAIIOB!

- QHAJIUTUYECKOTO;
- pacueTHO-TpauIECKOTrO;
- KOHTPOJIBHOT'O B BU/IE 3aIIUThI OTYETA.

CrpykTypa u dhopma oT4eTa O MPAKTHYECKON paboTe

OTtueT 0 mpakTU4YecKoi padoTe TOJKEH COAEP)KaTh: TUTYIBHBIN JIUCT, OCHOBHYIO YacTb,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIEIOBAaHUM.

Ha mumynvnom nucme NOIDKHBI OBITh YKa3aHbl: Ha3BaHUE IMCLUIUIMHBI, Ha3BaHHE
NpaKTUYeCKOH paloThl, (GaMuiaus W WHUIMAIBl TpernojaBatens, (paMuwing W WHHUIAAIBI
CTYZIEHTa, HOMEp €ro y4yeOHOM I'pyIIIbl U 1aTa 3alUThl paOOTHI.

Ocno6nas wacmb JOJDKHA COJEPXKaThb 3a/JaHUE, pe3yNbTaThl HSKCIEPUMEHTAIBHO-
NPaKTUYECKON paboThl, paCUeTHO-aHAIUTUYECKNE MaTepHaIbl, TUCTUHT KOAA/CKpUH SKpaHa.

Bv1600wb1 110 IpoieaHHON paboTe TOIKHBI COiepKaTh OCHOBHBIE PE3YNbTATHI 110 paboTe.

TpeboBanus k 0OpMIIEHUIO OTYETA O MPAKTHYECKOW paboTe

TUTYTBHBINA JTUCT OTYETa JTOJHKEH COOTBETCTBOBATH MIAOJIOHY, MPUBEICHHOMY B CEKTOpPE
HopMaTuBHOM nokymenTtanuu I'Y AIT https://guap.ru/regdocs/docs/uch.

Od¢opmieHne OCHOBHOW YacTH OTY€Ta JOJDKHO OBbITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpebGoBaHus NpHBEJIEHBl B CEKTOpe HOpPMAaTUBHOW AokymeHTanuu ['YAII
https://guap.ru/regdocs/docs/uch.

ITpu GopmHupoOBaHUHU CIUCKA UCTOYHHUKOB CTYJIEHTaM HEOOXOJIUMO PYKOBOJCTBOBATHCS
tpeboBanusiMu crangapra ['OCT 7.0.100-2018. IIpumeps! odopmieHUs: cryucKa HCTOYHUKOB
IPHUBECHBI B CEKTOPEe HOpMAaTUBHOM JokymeHTarmu ['Y AIL https://guap.ru/regdocs/docs/uch.

11.4. Metoauueckue ykazaHusl A OOydarolUMXCsl 1O BBIIOJHEHUIO J1a00paTOPHBIX
pabor

[IpoBenenne nabopaTOpHBIX pabOT HE MPEIyCMOTPEHO Y4YEOHBIM IUIAHOM JIaHHOM

JUCLUTUIMHBL.

11.5. Meroauyeckue ykazaHus JUIsl OOYYalONIUXCS IO TMPOXOXKIACHUIO KypCOBOTO
IPOEKTHPOBAHUS/BBINIOIHEHUS KypCOBOW PabOTHI

BeimonHeHne KypcoBbIX pabOT HE NPEeIyCMOTPEHO Y4YeOHbIM IIJJaHOM JaHHOMN
JUCLUTUIMHBL.

11.6. Mertoauueckue ykazaHus UIsl OOYJAIOMIMXCS MO MPOXO0KICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBIMOSHEHUSI CaMOCTOSITEIBHOM PabOThI, 00YJarONTUICs BBITIONHAET paboOTy 1O
3aJaHUI0 ¥ TIPU METOJUYECKOM PYKOBOJCTBE IperojaBaTelis, Ho 0e3 ero HermocpeiCTBEHHOTO
y4acTH4.

Jns oOyyaromuxcst 1mo 3aoyHOd (opme OOy4eHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJTFOYATh B CEOsI KOHTPOJIBHYIO padoTYy.



B mporiecce BBIMOTHEHHSI CaMOCTOSITENIEHON paboThl, Yy oOydaromierocs GpopMupyercs
nenecoo0pa3Hoe IMIaHUpPOBaHUE pabouero BpeMEeHH, KOTOPOE MO3BOJISIET UM pa3BUBaTh YMCHUS
Y HaBBIKA B YCBOGHHUU WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00ECTICUMBAET BBICOKUM
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYCHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
po(hecCHOHAILHOTO YPOBHSL.

MeroauyeckiMH ~ MaTepuallaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYHO — paboTy
00yJarouuxcs SBISIOTCS:

—  y4eOHO-METOINYECKUN MaTepHall 10 TUCIUILIHHE;

— METOJUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX paboT (it 00ydaromuxcs
10 3204HOM (hopme 0OyueHHs ).

11.7. MeTtoguueckue yKazaHMs Uil OOYYarOIIMXCS IO IPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTHM IIPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yyaroIuxcsl, OCYLIECTBISEMOI0 B TEUEHUE CeMecTpa C LIEeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLIUATIIINHBI.

Tekylunii KOHTPOJIb BKJIKOYAET:

—  KOHTPOJIb [TOCELAEMOCTH U pabOThI HA MPAKTUUYECKUX 3aHATHUSAX;

—  pe3yabTaThl BEIIOIHEHUS CTYIEHTAMU PacYeTHO-TpadUIeCKuX padoT.

Jli1s TeKyIero KOHTPOJIsl YCIIEBAEMOCTH UCIOJIb3YIOTCSI TECTBI, IPUBEACHHbBIE B TaOIUIIE
18. Pe3ynbTaThl TEKyIIEro KOHTPOJIS OLEHUBAIOTCA B 0ajuiaX, U YUUTHIBAIOTCS MPHU MPOBEACHUU
IIPOMEKYTOUHBIX aTTECTALUM.

CucreMa OLICHOK IIpU MPOBEACHUU TEKYILIErO0 KOHTPOJSA U IMPOMEKYTOUYHOM aTTecTaluu
OCYIIECTBIISIETCS. B COOTBETCTBHUU C PYKOBOIAIIUM JOKyMeHTOM opranuzamuu PO I'VAIL
CMK 3.76 «IlonoxeHue o TeKyleM KOHTPOJIE yCIIEBAEMOCTH M IIPOMEXKYTOUYHOM aTTECTAllUU
CTYJEHTOB M AaclHUpaHTOB, OOydYaroIIMXCS IO OOpa3oBaTeIbHBIM IpPOTrpaMMaM BBICHIETO
obpasoBanus B 'Y AII» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf.

11.8. MeTtoauueckue yka3zaHus Al OOy4aroUIMXcs MO MPOXOXKICHHUIO MPOMEKYTOUHOMN
aTTEeCTallUU.

[IpomexyTouHas  arTectanus  OOydYalOmIMXCS — MpeAycMaTpUBaeT  OIICHHBAHHE
IIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAeT B
ceos:

— DJK3aMeH — (opma OLEHKM 3HaHUM, MOJYYEHHBIX O0OydYaloIIUMCi B Ipolecce
M3YYEHHUS BCEW NUCLUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATEIbHONW paboThl, CHOCOOHOCTH
NPUMEHATh MX JJis pEHIeHUs] MPAKTHUECKUX 3ajad. JK3aMeH, Kak MpaBWIO, MPOBOJUTCS B
MEPUOJT HK3aMEHAllMOHHOM CECCHM W 3aBEpIIAETCS aTTECTAlMOHHOM OLIEHKOM «OTIIMYHO»,
«XOPOLIOY, KYJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

B Teuenue cemectpa cTyneHTY HEOOX0oAMMO craTh He MeHee 50% mpakTuyeckux pador,
BBITIOJIHUTh TECTUPOBAHUS HE HUXKE OLICHKHU "yJIOBIETBOPUTEIHHO".

B ciydyae HEBBINOIHEHMS BBIINIEU3JIOKEHHOTO, CTY/IEHT, MPU YCHEIIHOM MPOXO0XKJIEHUU
MPOMEXKYTOUHOM aTTecTalui B GopMe dK3aMeHa, HE MOXKET TOTYyYUTh aTTECTAllMOHHYIO OIEHKY
BbILIE "XOpomio".

Cucrema OLIEHOK IPH MPOBEIECHUU TEKYILIEro KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluu
OCYILIECTBJISIETCS B COOTBETCTBUU C PYKOBOISIIMM JTOKyMeHTOM opranuszanuu PJIO T'VAIL
CMK 3.76 «IlonoxeHue o TEKyIleM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXKYTOYHOW aTTeCTAalluU
CTYJEHTOB M aclHUpPaHTOB, OOydYaroIMXCS IO OOpa3oBaTeIbHBIM MPOTrpaMMaM BBICHIETO
obpazosanus B ['Y AIl» https://docs.guap.ru/quap/2020/sto_smk-3-76.pdf.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.
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