MHWHHUCTEPCTBO HAYKHU U BBICIIIEI'O OBPA30OBAHU ST POCCUHCKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-TIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 2

YTBEPXIAIO
PykoBonuTens HanpaBiieHUS

npod.,1.T.H.,]01I.

(IOJDKHOCTB, Y. CTEICHb, 3BaHUE)

C.B. Muuypun

(uHULKANB, Gamuns)

(moxnuce)

«22» uronsa 2023 r

PABOYASA ITPOTPAMMA JIMCLTATTJIMHBI

«BpruncnutenbHas MaTeMaTHKaY
(HanmeHOBaHMe JUCIUILINHEI)

Kon nampasieHust moaroroBKu/
CIIELIMATIbHOCTHU

09.03.02

HaumenoBanue HaITpaBJICHU

I/IH(I)OpMaLII/IOHHHe CHUCTEMBI U TCXHOJIOTNHU
HO)IFOTOBKI/I/ CIICOUaJIbHOCTH

HanmenoBanue
WudopmaninoHHbIE CHCTEMBI i TEXHOJIOTUH B OU3HECe
HaIpaBJIECHHOCTH
®dopma 00yueHus 3a04Has

Cankr-IlerepOypr— 2023




Jluct cornmacoBaHus paboueit mporpaMMbl AUCHUTUTAHBI

[Iporpammy cocraBui (a)

JI011., K.(b.-M.H. j 22.06.2023 M.T'". XKyukoBa

(IOMKHOCTB, y4. CTETIICHb, 3BaHKE) (moanuce, nara) (MHUIMANBI, (haMUITHA)

[Iporpamma ono6pena Ha 3acenanuu Kadenpor Ne 2

«22» utons 2023 r, mporokoa Ne 12/22-23

3aBenyrommii kadempoii Ne 2

S5

&
1.¢.-M.H.,Ipod. / 22.06.2023 B.I'. ®apadonon

(y4. cTeneHs, 3BaHUE) (moamuce, nara) (MHUIMATEL, (aMuITHs)

OtBerctBennbiit 32 OIT BO 09.03.02(06)

7)
/

/S -
i B.A. Muxiyn
(OIDKHOCTB, Y4. CTCIICHB, 3BaHUE) (moamucs, nara) (MHUIMATEL, (aMuIIHs)
3amectuTenb qupekTopa HHCTUTYTa Ned 1o MeToanueckoit pabore
.-@'ﬁf’:(:.:;:- -_——
JIOII.,K.T.H.,JIO1I. e 22.06.2023 A.A. Kiirouapes

(OIDKHOCTB, YU. CTENICHb, 3BaHUE) (moxmucek, nara) (vHULMATEL, GamMuIIHs)



AHHOTaUs

Jucuunnuna «BeruucnurenbHas MaTeMaThKay BXOAUT B 00Pa30BaTEIbHYIO MPOTrpamMmy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajlaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
crenuanbHocTH  09.03.02 «MHpOpMaAnMOHHBIE CHUCTEMBI M TEXHOJOTUM» HANpPaBICHHOCTH
«H(popmMaimoHHBIE CUCTEMBI M TEXHOJIOTHH B OM3Hecey». JlucuuIuimHa peanusyercs: kapeapon
«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 QyHKIUH, yncieHHoe quddepeHINPOBaHUE 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.

S3pIK 00yueHus 0 JUCHMILTUHE KPYCCKUI»



[TepeueHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 110 AUCIUTIIINHE

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 (nanee — 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 MM UX 9acTsAMH. 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
OTIPEENATh KPYyT
OTpaHMYEHUS JJIs1 PELIEHUS TOCTaBICHHbIX
3aJ1a4 B paMKax
MOCTaBIICHHOW LIEH U Janat
BEIGHDATE VYK-2.Y.1 ymeTs NpoBOANUTH 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 (U3KKY, 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 DKCIIEPUMEHTAILHOTO UCCIIEI0BaHUS

npodeccuoHanbHOM 00BEKTOB MpodecCHOHATBHON

JIeSITeIbHOCTH JeSITeIbHOCTH

OIIK-8 Criocoben OI1K-8.3.1 3HaTH METOLOIOTHIO 1

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 CHCTEM

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».

3HaHus, TOJYYCHHbIE TPU M3YyYEHWHM MaTepuaia JaHHOW JUCIMIUIMHBI, HUMEIOT Kak
CaMOCTOSTEJIbHOE 3HAYE€HHE, TaK U MOTYT UCIIOJIb30BATHCS MPU U3YYEHUU APYTUX JUCLHUILINH:

- «'ocymapcTBEHHAst UTOTOBasi aTTECTALIUS.

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTUIAHBI
JlanHble 00 oOmeM oO0beMe MUCHUIUIMHBI, TPYIOEMKOCTH OTAENBHBIX BHJOB y4eOHOMH
paboTHI 110 AUCUHUIUIMHE (M pacIpeeeHHe 3TOM TPYI0EMKOCTH 110 CEMECTPaM) MPEACTABICHBI B
Tabimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI

pr,Z[OGMKOCTL 10

Bun yuebHoit paboTbl Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemKocmup OUCYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaxmuyeckoil no020moeKu
AyoumopHnuie 3anamus, BCEro vac. 16 16
B TOM YHUCIIE:
nexiuu (JI), (dac) 8 8
npakTuueckue/cemunapckue 3anarus  (I13), 8 8
(gac)

nabopaTtopHubie padoTs (JIP), (uac)

KypcoBo# npoekTt (pabota) (KII, KP), (qac)

HK3aMeH, (4Jac) 9 9
Camocmosmenvnas paboma, Bcero (dac) 83 83
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3. OK3.
DK3.%*%*)

HpI/IMeanI/Ie: **KaHzII/IzIaTCKHﬁ 3K3aMEH
4. CoaeprkaHue TUCHUTUTHHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH JTUCIUTUIAHEI IO pa3ieiaM | BUAAM 3aHATHN.
Pa3nensl, TeMBl AUCHUILTNHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbI TUCIUIUIAHBI, KX TPYT0EMKOCTh

PaSZLCJ’IBI TEMbI AU CHUITIIINHBI HeKHHH H3 (C3) TP KII CPC
’ (uac) (uac) (gac) (uac) (gac)
Cemectp 4
Paznen 1. IlpsiMble METOBI peLLICHUS TUHEUHO- 1 1 11
anreOpanvdecKuX CUCTEM M OOpaIeHHsI MATPHII.




Pa3znen 2. ItepauoHHBIE METOABI PELIEHUS JIMHEHHO- 1 1 11

anreOpandIecKuxX CHCTEM

Paznen 3. [IpssMble METOBI peIIeHUS TIPOOIIEMBI 1 1 11

COOCTBEHHBIX 3HAUCHU

Paznen 4“. YactruHas npobieMa coOCTBEHHBIX 1 1 10

3HAYCHU I

Paznen 5. UteparnimoHHbIe METOIBI PEIIEHUS TTOJTHOM 1 1 10

npo6JeMbl COOCTBEHHBIX 3HAUCHUH

Paznen 6. IHTepnioanpoBaHie U CMEXHbIE BOIIPOCHI. 1 1 10

[Tpubmmkenne GyHKIUN

Paznen 7. [IpubnmkeHHOE BRIYHCICHUE HHTETPATIOB 1 1 10

Paznen 8. Uncnennslie MeTop! pemieHus 3agauu Komm 1 1 10

JUTSE OOBIKHOBEHHBIX AU epeHITNATBHBIX YPaBHEHUN

Hroro B cemecTpe: 8 8 83
Uroro 8 8 0 0 83

HpaKTquCKaﬂ IoATrOTOBKAa  3aKJIHOYacTCA B HCMMOCPCACTBCHHOM  BBLIINOJIHCHUHA

OoOy4JarloIMMUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH,  CBSI3aHHBIX ¢  Oya;yulei
poeCCHOHAIBHON A TEIbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Conepxanue pa3esioB ¥ TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tab6muia 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep
paszena

HasBanue u conepkanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI

IIpsimble MeTOABI pelleHUs JHHEHHO-aJredpaMvyecKux cuUcTeM H OO0palieHust
matpun. OOmas XapakTepucTHKa MpsMbIX MeTonoB. Cxembl [aycca. Cxembl
XKopnana. Cxema kBajapaTHbIX KOpHe# (cxema Xousenkoro). PemieHue cucrem c
JICHTOYHBIMHX MaTpulamMu. MGTOI[BI pemicHuA JIMHEHHBIX CHUCTEM, OCHOBAHHBIC Ha
NPUMEHEHUH 3JIEMEHTapHbIX OPTOrOHAJbHBIX MpeoOpa3zoBaHuil. Brluucienue
onpexaenuteneid. OOpamienue marpull. [lpeaensl ' HOpMBI B JIMHEHHOW anredpe.
OO0yCIOBIEHHOCTh CUCTEM aNreOpanyecKux ypaBHEHUN. Y TOUHEHUE pelIeHUs 3a/1a4u
110 KOHTPOJIBHBIM BBIYUCIICHUAM. Pemenne cucrem ¢ Pa3pCKEHHBIMH MaTpHULIaMH.

HrepanuoHHble  MeTOAbI  pelIeHUs] JIMHEHHO-aJIredpaMyecKux  CHCTEM.
XapakTepucTuKa WTEPAlMOHHBIX METOJIOB, MPUHUHUIIBI MOCTpOeHHs. Meron
MoCNe0BaTeNbHBIX Npubnmxkenuit. Metoasl Tuma ["aycca-3eiigens. ['panueHTHBIC
METOJIEI.

IIpsimble MeTOABI pemieHHs NPoOJeMbl COOCTBeHHBbIX 3Ha4deHuil. [locTaHOBKa
3a/1aud ¥ METOJIOB €€ PEIICHHs. Y CTOMYMBOCTh MPOOJIEMbI COOCTBEHHBIX 3HAUYCHUM.
Meron ['mBenca. Meron lanunesckoro. Meron Jlesepbe u meton @anneena.

Yacruynasgs mnpodiaeMa coOCTBeHHbIX 3HadyeHMil. CTENeHHOM METOA U €ro
MoguduKanui. MeToabl, OCHOBaHHbIE Ha MAaKCHUMM3allud OTHoleHus Pernes.
YTounenue HU30JIMPOBAHHOTO COOCTBEHHOTO 3Ha4YCHUA u BBIYMCIICHUC
COOTBETCTBYIOLIETO €My COOCTBEHHOT'O BEKTOPA.

HTepanuoHHbie MeTOAbI pPelieHHs] MOJHON MP00jgeMbl COOCTBEHHbIX 3HAYEHUIA.
Meron Axo6u. YTouHeHHE COOCTBEHHBIX 3HaYeHHH. MeTon OuceKIuu. AJITOPUTM
LR. Anroputm QR.




HNuTepnoniupoBanne U CMeKHbIe BONPOCHI. [Ipubmmkenne ¢ynkuumii IlocTaHOBKa
3anauyn npudmmkeHus GyHkiuid. KonewyHnbie U pa3aeneHHbIe pa3HOCTH U UX CBOWCTBA.
bopmymna
O6 ocraToYyHOM uJIeHE

WuTepnionupoBanne 1O 3HAYCHUSAM  (DYHKIUH.

Jlarpanxa.

NHTtepnionsnuonHas
Wntepnonsuuonnas ¢opmyna Herorona.
MHTEPIIOINPOBAHUS. WuTepnonuposanue 1o PaBHOOTCTOSALIUM
WHTepnonnpoBaHue ¢ KpaTHbIMU y3i1aMu (MHTeprnonupoBaHue Dpmura). OO6paTHOE
UMHTEpHoJIupoBaHue. VHTeprnonupoBaHue TaOIUYHO 3aJaHHOW (YHKIMHM METOJ0M

HAaUMEHBIIMX KBajapaToB. VHTepnomupoBaHue (QYHKIMHM JBYX IEPEMEHHBIX.

y3J1aM.

WuTepnionsiiuonHbie crutaitHel. Yncnennoe quddepeHInpoBaHue.

Hpnﬁ.nmlce}moe BbBIYUC/ICHUE MHTEIpPaJjoB. IlocTtanoBka 3amaum HpI/I6JII/I)KeHHOI‘O

BBIUHCJICHUSI OIPENEICHHBIX HHTErpajioB. VHTEpHNOSAIMOHHBIE KBaJpaTypHbIE
¢dopmynsl. [IpocTeiime WHTEPHONSAIMOHHBIE KBaapaTrypHbie ¢Gopmyisl. Dopmyra
MPSIMOYTOJIbHUKOB JUIS BBIYUCIICHHUS HWHTETPAOB OT MEPUOAUYECKUX (DYHKIUH.
KBanparypnas ¢opmyna Herorona-Koreca. Kanpatypusie dopmynsl Tuna [aycca.
CaoiicTBa kBaapaTypHbIXx (opmyn tuna [laycca. YacTHble ciayyaum KBaapaTypHBIX
dbopmyn Ttuma Taycca. Ksamgparypubeie (opmyssl KBagparypusie
dbopmyiel  Mapkosa. OCHMJUTAPYIOMUX  (PYHKITHH.
Brrunciienne CrocoObl  MOBBIIIEHUS TOYHOCTH
KBQJIpAaTYpPHBIX  (DOPMYIL dbopmynel - Diinepa.

BBIYMCIICHHE KpAaTHBIX uHTerpanoB. Meron Monte-Kapno miisgs  BBIYMCICHHUS

YeOnlmiena.
WNHTerpupoBanue  CHIBHO
HECOOCTBEHHBIX HHTETPAJIOB.
KBagparyphsie [TpubamxenHoe
MHTErpajoB OosbLION KpaTHOCTH. HekoTopble MOAXO0/bl K PELIEHHI0O MHOIOMEPHBIX

3aJad.

YuciaeHnsle MeToabl pemeHusi 3agayn Komm  aiasi  00OBIKHOBEHHBIX
auddepenunanbHbix ypaBHeHuii. [loctanoBka 3amaun Komu nnsi 0oObIKHOBEHHBIX
mudepeHIMaNbHBIX  ypaBHEHUM. MeTobl, OCHOBaHHBIE Ha paA3JIOKEHUU B P
Teitnopa. Meron Pynre-Kyrra. JluneliHble MHOTOIIAroBble METOMABI (METOIbBI THUIIA
Anamca). Iloctpoenne Havana Tabmunbl. Meroasl Amamca JUisl PEIICHUS CHUCTEM
ypaBHeHU. Enounbie 1 ruOpuHbIE METOIBI.

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

Tabmuna 5 — [IpakTudeckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux No
No | Tewmsl npaktuueckux | @opmMbl NpaKTUUECKUX | TPyHOEMKOCTb, |IPAKTHUYECKOH | pa3iena
/1 3aHATUN 3aHATUN (gac) MOATOTOBKH, |IUCLHII-
(gac) JIUHBI
Cemectp 4
[IpsiMbre MeTOIBI
pELIEHHs JIMHENHO- Pemenue 3anau.
1 | anrebpamyeckux PacuetHo- 2 1
cucteM u oOpaiieHus | rpapudeckas padora
MaTpuIl
Nrepanuonnsie
METO/bI PEIICHUS Pemenne 3anau.
2 | TMHEWHO- PacuetHo- 1 2
anredpanvecKux rpadudeckas padbora

CUCTEM




[Ipsimbie MmeTOBI
pereHust mpooJIeMbl

Pemenue 3anau.

3 PacueTHo- 1 3
COOCTBEHHEIX adudeckas pabora
3HAYEHUI P p
YacTtuunas npobdiiema Penrenue 3amau.
4 | coOCTBEHHBIX PacuetHo- 1 4
3HAYCHHU rpadudeckas pabora
Nrepanuonnsie
METO/IbI peIIeHuUs Pemenue 3anau.
5 | mosHO# mpoOIEMBI PacuerHo- 1 5
COOCTBEHHBIX rpadudeckas pabora
3HAYEHUI
WuTepnonupoBanue u
Pemenne 3agau.
CMEKHBIE BOIIPOCHI.
6 PacuerHo- 1 6
[Tpubmmxenue
. rpaduyeckas pabora
byHKIUH
[TpubmmxenHoe Pemenune 3agau.
7 | BeIUKCTICHUE Pacuerno- 1 7
WHTETPAJIOB rpadudueckas pabora
Bcero 8
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JlabopatopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
No TpynoeMKocTb, | IPaKTUYECKOW | pa3aena
HaumenoBanue nabopatopHbix padboT pyA - | TP pasil
n/m (uac) MOATOTOBKH, | JHUCLIHII
(gac) JIMHBI

VY4eOHBIM MJIaHOM HE IPEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpoBaHHe/ BHITOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJarouxcs
Bupl camocTosTennbHON paboThI B €€ TPYI0EMKOCTh IMPUBEICHBI B Ta0IHIIE /.

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI M €€ TPYAOEMKOCTh

. Bcero, | Cemectp 4,
Bun camocrositensHOM paboTh
qac qac
1 2 3

N3ydeHnne TeopeTHUecKoro MaTepuaia

31 31
mucturuael (TO)
Kypcoroe npoextuposanue (KI1, KP)
PacuerHo-Tpaduueckue 3ananus (PI'3) 31 31
Brimonnenue pedepara (P)




[ToaroroBka K TeKyIiemMy KOHTPOJIIO 11 11
ycneBaemoctu (TKY)
Jlomamnee 3ampanue (/13)
Kontponsnsie paboTs! 3a04ankoB (KP3)
[ToaroToBka K MpoOMEKyTOUHOM 10 10
arrecrauuu (ITA)

Bcero: 83 83

5. IlepeueHn y4eOHO-METOAMYECKOTO OOECTICUCHUS
JUTSL CAMOCTOSTEIILHON PabOThI 00YUAIONMIUXCS TT0 TUCIUIUIMHE (MOTYITIO)

Y4eOHO-METOIMUECKNE MaTePHAIbl JIJII CAMOCTOSITEIIbHON pabOThl OOYYArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TaHUN
[TepeueHb eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3/IaHUH TIpUBEIeH B TabmuIle 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHUIMA

Kommuectso
9K3EMILTSIPOB B
Hlup/ bubnuorpaduyeckas ccpuika Oubmorexe

URL aapec (kpome
AIIEKTPOHHBIX
IK3EMILISPOB)

byrenuna, /1. B. Berunciurensnas
mMaremartuka: yueonoe nocoodue / /. B.
byrenuna, A. B. Ctpeneros. — CII6.:
I'VAIIL, 2007 - 87 ¢

519.6 b 93 118

Hemuposuy, b. I1. OcHOBEI
BBIYUCIIUTENILHOW MaTeMaTHKU:
yuebHoe nocobue / b. I1. JlemunoBuu,
U. A. Mapon. — 8-e usna., crep. —
Cankr-IlerepOypr : Jlans, 2022. —
672 c.

https://e.lanbook.com/book/210674 3bC Jlanb

Hemunosuy, b. I1. Uucnennsie
MeTobl aHanm3a. [Ipubmmxenne
bynkuuni, tuddepeHraIbHbIE U
MHTETpajbHble YpaBHEHUS: yueOHOe
nocooue / b. I1. lemugosuy, 1. A.
Mapos, 3. 3. lllyBanoBa. — 5-e u3n.,

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

ctep. — Cankr-IletepOypr: Jlans,
2022. — 400.

Komuenona, H. B. Beruucnurensuas
MaTeMaTHKa B IPIMepax  3a/1avyax:
yuebHoe nocobue ais By3os / H. B.

https://e.lanbook.com/book/171859 Komsetosa, I, A. Mapot. — 5-¢ 3.,

9BC Jlanb

crep. — Cankr-IlerepOypr: Jlansp,
2021. — 368 c.

004.4 K 60 Konnaes, B. JI. UncieHHbIE METOIBI U 10




porpaMMHUpOBaHHE:. yueOHOe
nocobue / B. . Koamaes. — M.
OOPYM-UH®PA — M, 2009 -288 c.

[Tupymos, Y. I'. UucneHHble METOIbI:
519.6/8 T133 yuebnoe nmocooue / V. I'. IlupymoB — 14
M.: ipoda, 2003 — 221c.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens DIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB UH(pOpPMaLMOHHO-
TEJIEKOMMYHUKAaMOHHON ceTu «/HTepHeT», HEOOXOAUMBIX JJIi OCBOCHHUS JIUCLUIUIMHBI
npuBe/ieH B Tadimie 9.

Tabmuma 9 — IlepedeHp SIEKTPOHHBIX O0OpPA30BATEIBHBIX PECYPCOB HMH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHeT»
URL anpec HaumeHnoBanue

https://intuit.ru WHTYHT (HAIIMOHATBHBINA OTKPBITHIN
YHUBEPCUTET)

https://e.lanbook.com/books Hoctyn B OBC «Jlaub» ocymiecTBiseTcs
o poroopy Ne 695-7 ot 30.11.2011

https://znanium.com/catalog/books Hoctyn B OBC «ZNANIUM»
ocyuecTisieTcs 1o goropopy Ne 186-
9BC ot 08.02.2012

https://Ims.guap.ru CucreMa JUCTaHIIMOHHOTO O0YYeHUSs
'YAIT

https://eqworld.ipmnet.ru/ru/library/mathematics.htm | MexxaynapoaHsiii Hay4HO-
oOpa3zoBatenbHblil caiiT EqWorld

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mpoOrpaMMHOr0 0O€CHeueHUs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoIecca M0 AUCLHUIINHE.
[lepeueHp uConb3yeMOro NporpaMMHOro odbecnedeHus npejacranieH B Taduuue 10.

Tabmumna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne /1t HaunmenoBanue

1 Microsoft Windows 7 norosop Ne 110-7 ot 28.02.2019

MS Office 2016 Professional Plus Jluuen3us nomep 68710015 Jlorosop 809-3 ot

2 04.07.2017

8.2. IlepeueHp MH(OPMAIIMOHHO-CITPABOYHBIX CHCTEM, UCTIONB3YEMBIX npu
OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPoIiecca 1Mo JUCIUILTHHE

[lepeuenpr uCHONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTaBICH B
Tabauie 11.

Tabmuua 11— Ilepeyens HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM

Ne /1 HanmenoBanue

He npenycmorpeno

9. MarepuanabHO-TeXHUUYECKast 0a3a




CoctaB MaTepHanbHO-TEXHHUYECKONH 0a3bl, HEOOXOAUMOW s  OCYIIECTBIICHUS
00pa3zoBaTeNbHOIO MpoIiecca Mo JUCHUIIINHE, TIPeIcTaBieH B Taduiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHUUYECKON 0a3bl

No HanmenoBanue coctaBHOM 4acTu Howmep ayautopuu
n/n MaTepHaTbHO-TEXHUUECKOU Oa3bl (pu HEOOXOMMOCTH)

1 | JIekimoHHas ayIuTOpHs OOIIETO Ha3HAUCHUS

YyeOHbIe K1acChl OOIIEr0 Ha3HAUYECHUS

10. OueHouHbIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OIICHOYHBIX CPEICTB/JS TPOBEACHUS IPOMEKYTOYHOH aTTeCTAI[UH
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CoctaB OIEHOYHBIX CPEACTB ISl IPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIlUH

Buza npomexyTo4HON arTecTanuu [lepedyeHp OLICHOUYHBIX CPEACTB
OK3aMeH Crncok BONPOCOB K 9K3aMEHY;
3amauu;
TecTsl.

10.2. B kayecTBe KpUTEpPHEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINI O0OY4YaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKajia OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOIB30BATHCS
100-6annpHast ~ mKaja ~ MOAYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Tabmuua 14 —Kpurepuu olieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHIHUH

Ol1ieHKa KOMIIETEHITNH X .
A apaKTEepUCTUKA CPOPMUPOBAHHBIX KOMITETECHIIUIA

— oOyuaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTepuan;
— YBEpPEHHO, JIOTHYHO, ITOCIICI0BATEIFHO U TPAMOTHO €T'0 M3JIaracr;

COTIHOY — OMHpasCh Ha 3HAHWS OCHOBHOW W JIOMOJHHUTEILHOMN JIHTEPATyPHI,

GauTeHOY TECHO MPUBS3LIBACT YCBOCHHBIE HAYYHBIE MOJOKEHHS C MPAKTUYECKON
JESITENIbHOCTHIO HAPABIICHHUS;
— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIJIBUTACMBIC M HJICH;
— JIeJIaeT BBIBOALI M 00OOIICHHS;
— cBOOOJIHO BJIAJICET CUCTEMOM ClenaTIn3uPOBAHHBIX TOHSITUH.
— oOy4aromuiicss TBep0 YCBOWIJ MPOTPaMMHBINA MaTepuan, TpaMOTHO H
M0 CYIIECTBY W3JIaraeT ero, ONupasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

«XOpOMION — HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH; 3

GatTCHOY — YBSI3BIBAET YCBOGHHBIC 3HAHUS C TMPAKTHUYECKOH AESITeThHOCTHIO
HaIPaBIICHUS;
— apryMEHTUPYET HayIHBIC TTOJIOKEHUS;
— JIeJIaeT BBIBOALI H 000OIIEHHUS;
— BJIAJICET CHCTEMOM CIeUaTIN3uPOBAHHBIX TOHSITHH.
— 00ydJarommiics yCBOWJI TOJBKO OCHOBHOM MPOTPaMMHBIN MaTepual,
M0 CYIIECTBY H3JIaraeT €ro, OMHPasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTYPHI,

«y/IOBJIETBOPUTEITHHOY )

GAUTCHOY — JIOITyCKAeT HeCYIIEeCTBEHHBIC OIUOKHA U HETOYHOCTH; 3
— WUCHBITHIBACT 3aTPYAHCHUS B MPAKTUYECKOM MPUMEHEHUH 3HAHHMA
HaIlpaBJICHUS,
— c1ab0 apryMEHTHPYET HayIHBIC MTOJI0KEHNS,




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— 3aTpyaHseTcs B (OPMYIHMPOBAHUN BBIBOJOB M 0000LICHHUI;
— YaCTUYHO BJIaJIe€T CUCTEMOH CIIELIMATN3UPOBAHHBIX TOHATHH.

— 06yqa}01u1/117lc;1 HE YCBOMII 3HAYUTEILHON YacTH MporpaMMHOro

MaTepuana;
(HEYIORIETBOPHICIEHO | JIONyCKAeT  CYILECTBCHHbIE OIIMOKH U HETOTHOCTH  TIpH
L SATICHOY paccMOTpeHHH Ipo0sIeM B KOHKPETHOM HallpaBlICHUH; }
— MCIIBITHIBAET TPYIHOCTH B IPAKTUUECKOM IIPUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYUHBIE ITOJIOKEHUS;
— He (HOPMYIHPYET BHIBOAOB M 0000IICHHIA.
10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK HHBIE MAaTEPUAIIBI.
Bomnpocs! (3agaun) as 3K3aMeHa IpeicTaBiIeHbl B Ta0auie 15.
Tabmuna 15 — Borpocs! (3a1aumn) s 9K3aMeHa
Ne Kon
Ilepeuenb BonpocoB (3a7au) i SK3aMeHa
/o WHIUKaTOpa
Cdopmynupyiite TeopeMy O CyHIECTBOBAHUM U €AMHCTBEHHOCTH
areOpandeckoro HHTEPIOJIALUOHHOTO MHOTOUJIeHa

1 - 2 n VK-2.3.1
Pn(X)=Co+Cix+Cox“+...+Cn X". [IpuBeauTe 10Ka3aTEILCTBO TECOPEMBI.
[TpowtrocTpupyiite TEOpEMy IPUMEPOM.

9 Onumure reoMeTpUYECKyI0 HHTEPIIPETALIMIO METO/1a OPTOTOHAIIN3ALIUN VK231
JUIsl PELICHUs] CUCTEM JIMHEWHBIX alre0pandyeckux ypaBHEHHH. o
Beimumure ¢popMyiy 1715 BBIYUCIEHUS ONPEASIUTENS METOA0OM

3 | OpTOroHAIM3ALUY [T PELICHUS CUCTEM JIMHEHHBIX anreOpanyecKux OIIK-1.3.1
YPaBHEHUM.

4 Beinuimmre MaTpuyHble ypaBHEHUS AJI METOJA OPTOrOHATN3AUH [ VK231
pElIeHNs CUCTEM JIMHENHBIX ajireOpandyeckux ypaBHEHUI. o

5 Onumure MeTo] OPTOrOHAIN3ALUY JJISl PELLIEHHS CUCTEM JIMHEHHBIX OMK-1.Y 1
anreOpanvyecKix ypaBHEHUH B MOAJIEMEHTHOM popme. o
Cdopmynupyiite Teopemy o pasznoxkennn A=U"U, rae U —

6 | BepXHETpeyroyibHasi MaTPUILIA C MTOJIOKUTEIbHBIMU TUArOHAJIBHBIMU OIIK-1.3.1
AJIEMEHTaMHU.

7 Beimummre q)?pMyny JULSL BEIMHCIIEHNUS ONPE/IEIUTENs TONOKHUTENLHO VK-23.1
oIpesieIEHHOM MaTpHIIbl METOJIOM KBaJIpaTHBIX KOPHEH.

Beinuimmre MaTpuyHble ypaBHEHUS U1 METO/1a KBaIPATHBIX KOPHEH

8 | pelmreHus CUCTEM ¢ CHMMETPHUUYCCKOM IMOIOKHUTEIHLHO ONPEICIICHHOM OIIK-1.B.1
MaTpULEH.

OnunmuTe METoT KBaAPATHBIX KOPHEN pEIEHUS CUCTEM C

9 | cMMMeTPUYECKOH MOJIOKUTEIBHO ONPEIETICHHON MaTpHUIleH B VYK-2.3.1
TTORJIEMEHTHOM (hopme.

Onuimre cxeMy BbIUMCIEHUS] 0OpaTHON MaTPULII METOJOM MCKIIOYESHHUS

10 OIIK-1.3.1
Kopnana.

11 Beimummre ¢hopmyy A BBIYUCICHUS ONPEIEIUTENS METOA0M VK231
uckmouenus XKopaana. o

12 | Onummre anroput™ uckitoueHus KopaaHa ¢ MOJTHBIM BRIOOPOM. OIIK-1.B.1

13 Onuiure anropuT™ UckiIoueHus JKopaana ¢ YaCTUYHBIM BEIOOPOM 10 VK231
cTooImam. e

14 | BemmumuTe MaTpu4Hyto GopMy 3alKcy MeToaa uckimoueHui XXopaana. YK-2.3.1

15 | OnummTe BRIYUCIUTEIBHYIO CXeMY MeTo 1a cKioueHni JKopaana B OIIK-1.B.1




TTORJIEMEHTHOM (hopme.

16

Onummre cxeMy BBIYUCIICHUs 00paTHON MATPUIIBI METOIOM HCKITFOUCHUS
l"aycca.

YK-2.3.1

17

BremumuTe (I)OpMyJIy IJI BBIYUCIICHUA ONIPCACINUTCIIA MaTpUIbl MCTOIOM
HUCKIIIOYCHH A Faycca.

YK-2.3.1

18

Onumure anropuT™ UCKIoueHus ["aycca pemenns cucteM JIMHEHHBIX
anreOpanvyeckixX ypaBHEHUH C MOJTHBIM BEIOOPOM.

VK-2.V.3

19

Onumure alropuT™ UCKIoueHus ["aycca pemienns cucteM JIMHEHHBIX
anredpanvyecknxX ypaBHEHUH C YAaCTUYHBIM BBIOOPOM I10 CTOJIOLAM.

OIIK-1.3.1

20

Beimmumre matpuunyio GopmMy 3anucu Meroia uekitouenui ['aycca
pELIeHMsI CUCTEM JIMHEHHBIX anreOpanyeckiux ypaBHEHUH.

VK-2.3.1

21

Onuiure OCHOBHYIO cXeMy MeToza ["aycca peleHus cucTeM JIMHEHHbIX
anreOpandecKnX ypaBHEHUH B MOAJIEMEHTON (hopme.

OIIK-1.V.1

22

3akoHuuTte Ppasy. ['oBopsT, yTO 3a/1a4a MOCTaBICHAa KOPPEKTHO, €CIIM OHA
paspeniuMa mpH JIiroObIX TIOMyCTUMBIX BXOJIHBIX JIAHHBIX B Cllydae, Korjaa
umeercs ... [IpuBeauTe npumep HEKOPPEKTHOM 3a1a4H.

VK-2.3.1

23

Yemy paBHO YHMCIO 00YCIOBICHHOCTH MAaTPHIIBI CUCTEMBI:
{5X-3.31y:1.69

6x-3.97y=2.03
Kak M3MEeHHUTCs pellieHUe ITOW CUCTEMBI [P MEPEX0/ie K CUCTEME C
TOM e MaTpulleil u paBoii yacteio (1.7; 2)'? O6ocHyiiTe CBOM OTBET.

YK-2.¥.3

24

Ha3zoBwurte omnpenenenue moyHoi cucteMsl GyHKImiA. [IpuBeanTe npumepsi.
Paznoxure pyHKINIO

f(X) - O, X<0,
1, x>0

1o cucreme nosmHoMoB Jlexanipa B npoctpanctse Lo[-1,1].

YK-2.V.1

25

Omnpenenute 4uciI0 00YCIOBICHHOCTH MAaTPHIIbI
e 00 ... 0
0 ¢ 0 ... 0

000 .. ¢

VK-2.3.1

26

OIeHUTh TIOrPENIHOCTh NpHOTImKeHHs GyHkmmn f(x)=VX B Touke x=116 ¢
ITOMOUIBI0 UHTEPIIOJIALIMOHHOIO0 MHOTOWIeHa JIlarpaH:ka BTOpO# CTENEHH,
mocTpoeHHOTo ¢ y3namu Xo=100, X1=121, x,=144.

VK-2.3.1

27

[TocTporiTe HHTEPHOIALMOHHBIN MHOTOYIEH Jlarpanxka 1o cieayronmm
JTAaHHBIM:
i 0 1 2 3
Xi | O 2 3 5
fi 113|215

OIIK-1.3.1

28

Haiinute HopMy 00paTHOM MaTpUIIbI
1 -a @
0 1 -a
0 0 1

YK-2.3.1

29

HazoBuTte onpenenenne moaHoro GpyHKIIMOHATFHOTO TPOCTPAHCTBA U
MIPUBEJIUTE NTPUMED.

VK-2.3.1

30

Haiitu 3Hauenue nonunoma Jlexanpa cTeneHu «Ny B €ANHULIE.

YK-2.V.1

31

Beinumure Tpu nepBsIx nojguHoMma Jleskanapa.

YK-2.3.1

32

Hamnuimre HEpaBEeHCTBO TPEYTOIbHUKA B (DYHKIIMOHAIBHOM IIPOCTPAHCTBE
Lo([a,b], p(x)), rae p(x)>0 — BecoBast pyHKIHSI.

VYK-2.3.1

33

Hammmure HepaBencTBo Komu-byHsIKOBCKOTO B PyHKITMOHAITBHOM

OIIK-1.3.1




EBknumoBoM npoctpaHcTBe. JJOKaXKHUTE 3TO HEPABEHCTBRO.

34

Kakne npumeps! pyHKIIMOHAIBHBIX EBKIIMAOBBIX pocTpaHcTB Brl MoxeTte
MIPUBECTU?

YK-2.3.1

35

Annpokcumupyiite yuknuio f(X)=x, 3amanuyto Ha orpeske [-1,0]
TPUTOHOMETPUYECKMM MHOTOWIEHOM € IIOMOIIBIO METOAA HAUMEHBIINX
KBaJpaToB. Beimumure N=5 nepBbIX YWICHOB PA3JI0KEHHUS.

YK-2.¥.3

36

HasoBute akcromsl HopMbl. YeMy paBHa HOpMa nonmHoMa Jlexanapa
creneHu «Ny» B pyHKunoHasHOM npoctpanctse Lao([-1,1])? ObochyiiTe
CBOM OTBET.

VK-2.3.1

37

HazoBure onpeneneHue nuHeHHOT0 (QyHKIIMOHAILHOTO MPOCTPAHCTBRA.
[IpuBenuTe npuMepHl.

VK-2.3.1

38

Kakue npumepb! pyHKIIMOHAIBHBIX METPUYECKHUX MPOCTPAHCTB Bhl
MOJKETE IPUBECTH?

VK-2.3.1

39

Ha3zoBure akcuoMsl paccTosiHus. UeMy paBHO pacCTOsSTHUE OT jieMeHTa 1
10 MEOTOO6pasus Ce* B mpoctpanctse La((-o0,00), eY), rue t=x%/2?
Ob6ocHyiiTe CBOM OTBET.

OIIK-1.V.1

40

[IpeobOpasyiiTe cucremy

X1+0.2X2+0.15%3=0.1

-0.05x1+x2+0.05x3=0.9

-0.3%1-0.1x2+%3=0.8
K BULY, HpI/IFOI[HOMy JJIA HpI/IMeHeHI/Iﬂ I/ITepaIlI/IOHHI)IX METOOOB, U peHII/IT c
METOJIOM MPOCTOM UTEpaALMK C OTPEIIHOCTHIO, HE TTpeBocxosien 0.01.

OIIK-1.B.1

41

Pemnre cucreMy JIMHEVHBIX ypaBHEHUI
X1+4X2+6X3=16
2X1+10x2+18%x3=48
4Xo+24%3+49X4=131

MetosioM JKopaaHa.

OIIK-1.B.1

42

Pemmmre xpaeByro 3axady Ui TPEXTOUEUHOTO pa3HOCTHOIO YPABHEHUS
JIM TIPOCTO Pa3HOCTHYIO KPAeBYIO 3a/1a4y), UCIIOJIb3YsI METO]T TPOTOHKH.
X1+X2=3
-X1+2X2+X3=6
-X2+3X3+Xs=11
-X3+4X4=13

OIIK-1.B.1

43

Pemmre cucremy JmHeHbIX ypaBHeHHH A x=h metogom Kpayra u
Hynutna (kommnakTHas cxema, meros LU pasznoxennii).
1 1 -2
A= |3 2 4
1 2 -2
-7
13
-9

O1eHNTE MTOTPEITHOCTh PEIISHHSI CHCTEMBI, €CITH TIOTPEITHOCTh 3aaHus
BekTopa b paBHa 0.01.

OIIK-8.V.1

44

[TocTpoiiTe KBaApaTUYHBIN UHTEPIIOIAIMOHHBIM MHOTOWIEH Jlarpanxa s
byukun 1/(e*-1) na orpeske [0.6;1]. HaiiTu omeHKY MOTPENTHOCTH
WHTEPIIOJISIIAN B 3a1aHHOM Touke Xo=0.8 u Ha BceM oTpe3ke. B kadecTse
y3JIOB B35ITh TOUKH, OTBEYAIOIINE KOPHIM MHOrowieHa YeOblieBa.

OIIK-8.3.1

45

Haiinure uncio o0yciIoBICEHHOCTH MaTPHIIBI
5 8 -2
3 4 1
2 8 2

VK-2.3.1




Pemnre cucreMy TMHEHHBIX areOpandecKux ypaBHEHUH MeToaoM [aycca
X1+X2-2X3=-7

46 -3X1-2X2+4X3=13 OHK-1.Y.1
X1+2X2-2X3=-9
Annpoxcumupyiite GyHKIUIO [X|, 3aganHyro Ha otpeske [-1,1]
anredpanyeckuM MHOTOWICHOM CTENEeHU N=4 C MOMOIIbI0 METO/a

47 | HauMEeHBIIUX KBaApaToB. Mcnonp3yiite MHOTOUIEHBI JIexanapa. OIIK-8.3.1
Onpenenure BEIMUNHY CPEAHEKBAAPATUYHOIO YKIOHEHUS IOCTPOEHHOTO
MHOrouwiIeHa oT QYHKIIUH |X| Ha 3aJaHHOM OTpE3Ke.

Jlana nocnenoBaTenbHOCTh GyHKIMiA 1, X, X2, X3,... IToctpoiite

48 | opTOHOPMHUPOBAHHYIO cUCTEMY QYHKIIMH €1, €2, €3, €4,..., B IPOCTPAHCTBE YK-2.3.1
Lo>([-1,1]), ucniosib3yst TeopeMy 00 OPTOrOHATU3AIUH.

Brinmumnure MHOrowieH Jlarpanska rnepBoi, BTOpoi U TPEThEil CTEIIEHH IS

49 | IPOM3BOJBHEIX 1 PABHOOTCTOAIIMX Y3IIOB. Cdhopmynupyiite Teopemy OIK-8.3.1
Jlarpanska o CyIIeCTBOBAaHUU U €TUHCTBEHHOCTH HHTEPIOISIIHOHHOTO e
MHorowiena Jlarpansxa.

OneHnTe MaKCUMaJIbHYIO MOIPEIIHOCTh HHTEPIIOJUPOBAHNS MHOTOUJIEHOM

50 Jlarpanska A paBHOOTCTOSIINX Y3JIOB. YK-2.3.1

51 Kakoe 3nauenue npumeTr mHorowieH Jlarpanxa, eciu 3Ha4eHHe apryMeHTa VK231
COBIIAJIAET C OJTHUM U3 Y3JIOBBIX 3HAUCHUI? e

52 Chopmynupyiite TeopeMy 0O CYIIECTBOBAHUH U €IMHCTBEHHOCTH VK231
MHTEPNOJSIIMOHHOr0 MHOrousaeHa HproToHa.

53 | CocraBbTe cXeMy MOCTPOEHHS Pa3AEIEHHBIX Pa3HOCTEN. VK-23.1
Beinuiumre onieHKy MaKCUMalIbHOM MOTPEITHOCTH UHTEPIIOIMPOBAHUS

54 | Muorounenom HptoToHa st PaBHOOTCTOSIIUX Y3JIOB. OIlK-8.V.1
JlaiiTe onpeneneHre KOHEUHbIX U pa3/ielIeHHbIX pa3HOoCTel. Beimummre

55 | cooTHOWICHHE, CBS3BIBAIOLICE pa3JesieHHbIe U KOHEYHbIE Pa3HOCTH. YK-2.3.1

56 Beimummmre ¢hopMyIbl mpsMOyroabHUKOB, Tpanenuii, Cumrmcona u ['aycca VK231
PUOIMKEHHOTO MHTETPUPOBAHUSI (PYHKIIUH. o

57 Onumute anroput™ Metoja HploTOHA, Ha3pIBAEMOTr0 TAKKE METOJIOM OMK-1.V 1
KacaTeJIbHbBIX, JIJIs1 PEIICHUS] HEJIMHEWHBIX YpaBHEHUM.

58 Kak cBsi3anb1 mexxy co0oit meton urepanuii 1 meroa HerotoHa asis VK2V 3
peleHys HeTMHEHHBIX YpaBHEHUN? T
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacraBieHs! B Tadnuie 16.

Tabmuna 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
Ne n/mt Ilepeuens BonpocoB (3agau) it 3auera / audd. 3agera Koz
WHANKATOpa

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

[lepeuenp TeM s KypCcOBOTO TPOEKTUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHhI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOTO NPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOThI

MpeACTaBICHBI B Tabmwmie 18.

No ri/n1 [TpumepHBIii TepedeHb TeM ISl KypPCOBOTO MPOSKTHPOBAHUS/BBITIOTHEHUS
B KYpPCOBOM pabOTHI
Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO
BOHpOCBI AJid IMPOBCACHUA HpOMCHCYTOqHOﬁ arrecralluu B BHUAC TCCTUPOBAHUA




Ta6ymia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Ne

y Kon
i/ [IpumepHBIii IepedeHb BOMPOCOB ISl TECTOB
. WH/IUKATOpa
Packpoiite ckoOku 1 yrpoctute Beipakenue (X+5)(-2x+10)
2
1 g 2?(’;_;’80 VK-23.1
3) 2-x
Pemmurte ypaBHeHue X>+2X-8=0
1) -4
2 2)2 YK-2.3.1
3)-4;2
I[pounTerpupyiite Gpynximio 62X Ha mpomesxyTke ot 0 10 1
1) 3.565
3 2)3.195 OIIK-8.3.1
3) 3.825
Haiinure nponsBoanyto GyHKiumm y=25"2
1) 2-25"2X.cos2x-In2
4| 2) 20520 6oy 12 YK-23.1
3) 2-205.5in2x - In2
Pemnre cucreMy ypaBHeHUIN
X1+Xo+2X3=-1,
{2X1-X2+2X3:-4,
S | (4Xa+Xo+4xs=-2. OIIK-1.3.1
1)1;2;3
2)1;2;-2
3)-1;-2;2
3akonuute ppazy. [IpubnmuKeHHbIM YHCIOM «@» Ha3bIBAIOT YUCIIO,
HE3HAYUTENIFHO OTIMYAIOIIeecs OT ...
1) tounoro A
6 | 2)nerounoro A YK-2.3.1
3) cpennero A
4) TOYHOTO HE U3BECTHOTO A
5) npubausuTenpHoro A
3akoHunTe pa3y. «a» HA3bIBAETCS MPUOIMKEHHBIM 3HaU€HUEeM uuciaa A
0 U30BITKY, ECIH ...
l)a<A
7 |2)a=A YK-2.3.1
3Ja=A
4)a<A
5a>A
OnpenenuTh MpeaeabHy0 a0COMIOTHYIO MOTPENTHOCTh Yrciia §=9.8,
3ameHsromero gucio g=9.80665 m/c?.
1) 0.007
8 | 2)0.006 OIlK-1.B.1
3) 9.806
4) 0.7
5) 0.008
3akonunte Ppasy. [lorpenrHocTs, CBA3aHHAS ¢ CAMOW TOCTaHOBKOM
9 | MmareMaTH4YECKOM 3a1a4i,— OTO ... VYK-2.3.1

1) morpenHoCTh 3a1a4u




2) MOTPEIIHOCTh METO/Ia

3) ocraTouHas NOrPELIHOCTD
4) MOrpemHOCTh ACUCTBUS
5) HavanbHas

10

3akonuute ¢ppasy. [lorpemHocts, cBA3aHHAS ¢ HAIUYHEM B
MaTeMaTHYeCKUX (OpMyJiaX YUCIOBBIX APaMETPOB, HA3BIBACTCH ...
1) koHeuHOM

2) abCOMIOTHOM

3) HavabHOM

4) OTHOCUTEIHHOM

5) ocTatoyHOM

YK-2.V.3

11

Oxpyraute yncino ©t = 3.1415926535... no naTH 3HaYammx mudp:
1) 3.1416

2) 3.1425

3) 3.142

4) 3.14

5) 0.1415

YK-2.V.3

12

Haiitu 3Hauenue IN3 ¢ TogrocThio 10 107,
1) 1.09861

2) 1.01

3) 1.098132

4) 1.02

5) 1.3

OIIK-1.3.1

13

HazoBute MeTol1, ¢ TOMOIIBIO KOTOPOTO YUCIIO BEPHBIX IIU(P MPHUMEPHO
yIBaMBaeTCs Ha Ka)XJIOM 3Tare M0 CPAaBHEHUIO C TIEPBOHAYAIILHBIM
KOJIMYECTBOM:

1) bopmymna Teitnopa

2) hopmyna MaxkiopeHa

3) meton Kpamepa

4) mpouecc Jlanomb6epa

5) mporecc 'epona

YK-2.3.1

14

MeTo10M MOJIOBUHHOTO JIEJIEHUS] YTOUHUTE KOPEHb YpaBHEHUS
x*+2x3-x-1=0.

1) 0.234

2) 0.867

3)0.2

4) 0.43

5) 0.861

OIIK-8.Y.1

15

HaiinuTe BenecTBeHHbIC KOPHU ypaBHEHHS X-SINX=0.25.
1)1.23

2) 2.45

3)4.8

4) 1.17

5) 5.63

OIIK-1.V.1

16

3aKoHUYNTE q)parsy. MCTOJ], MO3BOJISIONIUMN MOJIYYUTb KOPHHU CUCTEMEI C
3aJIaHHON TOYHOCTHIO MyTEM CXOOAIIUXCA OECKOHEUHBIX mponeccoB,— 3TO

1) uTepalmOHHBIH METO/
2) TOYHBIA METO,

3) npuOIM>KEHHBI METOT
4) OTHOCHUTENBHBIN METO
5) meron 3ernens

YK-2.3.1




17

3akonuute ¢pa3zy. Llenbrit oTHOPOIHBIN MOTUHOM BTOPOH CTEIIEHU OT «Ny
MIEPEMEHHBIX HA3bIBACTCH ...

1) kyOuueckoii (hopmoit

2) npsAMOYTOJIbHOM (hopMOii

3) kBagpaTuuHOi hopmon

4) TpeyroapHO# GopMoit

5) maTpuaHOr hopmoit

VK-2.3.1

18

[Ipocreiimmas (opma 3TOro METOIa 3aKJII0YAECTCS B TOM, YTO Ha KAXKIAOM
miare oOpalaT B HYJIb MAaKCUMAIbHYIO 10 MOJYJIIO HEBS3KY ITyTEM
M3MEHEHHSI 3HaYCHHUSI COOTBETCTBYIOLICH KOMIIOHEHTHI IPUOIMKEHHS.
1) MmeTon ocnabiieHust

2) nTEepaLlOHHBIA METO]

3) MeToa 0OpaTHBIX MaTPHI]

4) Benyuui MeTox

5) merop 'aycca

VK-2.3.1

19

Cdopmynupyiite nepsyto reopemy bonbrano-Koumu.

1) YpaBHeHue Buaa ooX o X"+, .+ ap-1X+ an=0 umeer paBHO «N» KOpPHEMH,
BEIIECTBEHHBIX MJIM KOMIUICKCHBIX, €CJIH KOPEHb KpaTHOCTH «K» cunrath
3a «K» KOpHEei.

2) Ecnu pynknus f(X) onpeznenena u HenpepbiBHA Ha oTpeske [a;b], To ona
UHTErpUpyeMa Ha 3TOM OTPE3Ke.

3) Ecim dynxmust f(X) onpenencna u HenpepbiBHA Ha oTpeske [a;b] u
NPUHUMACT Ha ero KOHIaX 3HAYCHUsI Pa3HbIX 3HAKOB, TO Ha [a;h]
COZICPIKUTCS, 110 MEHBIIECH Mepe, OAMH KopeHb ypaBHenus f(X)=0.

4) Ecnu ¢pynkims f(X) onpenenena u auddepenimpyema Ha otpeske [a;b],
TO OHA HENpPEpPhIBHA HA 3TOM OTpPE3Ke.

5) Onpenenurens D=|ajj| N-ro nopsiaka paBeH cyMMe MPOU3BeICHUI
AJIEMEHTOB KaKOH-JIN00 CTPOKH (CTOJI01A) HA UX alreOpandeckue
JOTIOTHEHHSI.

YK-2.3.1

20

Hanummre pexyppeHTHYI0 (OpMyIly METO/A IPOCTOM UTEpaLUU
1) Xn+1:B'Xn+C

2) X= ¢

3) Xx=c

4) Xn+1= y(Xn)+0(Xn)

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

OIIK-1.3.1

21

Kak wnaue nHaswiBaroT Mmetoa HeroToHa?
1) MeTtoa KOJUTOKaIUU

2) MeToa IpOroHku

3) Meroa KacaTeIbHBIX

4) Merton utepanuii

5) Meron xopa

VK-2.3.1

22

Uro obmiero y MetToa XopJ ¥ METO/1a UTeparuii?

1) CBoOIiCTBO CaMOUCTIPABIISIEMOCTH.

2) O01m1ast CKOPpOCTh M CBOMCTBO CAMOHUCIIPABIISIEMOCTH.
3) Obmast CKOpOCTb.

4) JlerkocTh NpHU pelIeHUH.

5) Tpebyercst HaX0XIeHUE TPOU3BOTHON

YK-2.3.1

23

3akonuute ¢paszy. Bce MeTo b BEIUMCICHHS MHTETPAJIOB JENATCA Ha ...
1) Tpsimble 1 UTEpaTHUBHbBIE

2) IIpsiMble U KOCBEHHBIE

3) Tounble ¥ NPUOTMKEHHBIE

4) Aranutryeckue u rpaduyecKue

YK-2.3.1




5) [pubnv>KeHHbBIE M CUCTEMATHYEeCKUE

24

3akonunte ¢pazy. ['eomerpuueckas HuwxHss cymma J{apOy paBHa

1) Ilnomaay CTyneH4yaToro MHOroyrojibHHMKa, COAEpKAIErocs B
KPHUBOJIMHEWHOH TPAIECLVH.

2) Ilnomaau CTyneH4yaToro MHOrOyrojibHHKa, COJEPIKALIEro BHYTpHU ce0st
KPUBOJIMHEWHYIO TPANELHUIO.

3) IInomaau npsMOYToJIBHOTO NapasiesIenues1a.

4) TInomaay CTyIeH4YaToro mecTUYroIbHUKA.

5) IInomaau cTyneH4yaroro npsiMoyrojabHHKa.

VK-2.3.1

25

Jnst 3a1aHHOM TaOIMIIbI 3HAYSHUN OIIPEICIIUTE CTENEeHb are0panyeckoro
MHTEPHOJSILIMOHHOTO MOJINHOMA
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

IIpounTerpupyiite GyHKIMIO X° Ha TPOMEXyTKe 0T 0 10 2 METOI0M JIEBBIX
MPSIMOYTOJILHUKOB. UKco oTpe3koB N=4.

1) 7/4

2) 417

3) 37

4) 7/3

OIIK-1.V.1

27

Haiinmyure coOCTBEHHBIC YHCIa MAaTPUIIBI

5
1
2

8
4
8

-2
1
2

1) (2;0;8)"
2) (4;2;0)"
3) (4:8;0)"
4) (8;4;0)"

VK-2.V.1

28

3akoHuuTe Ppazy. MeToAbl BEIUMCICHU, CBA3aHHBIE C 3aMEHOMN
OECKOHEYHBIX ITPOIIECCOB KOHEUHOM MOCIE0BATEIbHOCTHIO ICUCTBUM, —
37O ...

1) aHaTUTHYECKHUE METOIbI

2) TOYHBIE METOIbI

3) TOYHBIC AHATUTUYCCKUE METOIBI

4) mpuOIMKEHHBIE METOIbI

5) YUCIEHHBIC METOIbI

VK-2.3.1

29

Jlana Tabnuua 3Ha4eHU KO PHUIMEHTa (¢ CHUKEHUS JTOMYCKAeMbIX
HaIpsLKEHUH Ha C)KaTUe, COOTBETCTBYIOMIMX THOKOCTH A CTaJIbHOTO

CTC

JKHA.

A

10

30

50

70

90

110

150

170

190

210

0.931

0.852

0.754

0.612

0.478

0.286

0.218

0.177

0.147

¢ | 0.987

Jist CTadbHOTO CTEPKHS ¢ THOKOCThIO A=140 MHTEpronauueil 3HaYeHui A
U @ HalauTe Ko3(pPUIMEHT () CHIXKEHUS TONyCKaeMbIX HaNpsKeHUH Ha
COKaTHe.

1) 0.54

2)0.83

3) 0.62

4) 0.33

OIIK-1.V.1




5) 0.16

3akoHunTe Ppa3y. BenmuunHa, paBHas MaKCUMaJIbHO BO3MOKHOMY
K03()HUIMEHTY YCUIICHUS! OTHOCUTEIILHOM MOTPEIIHOCTH OT IPaBOH YacTh
K PEIICHUIO CUCTEMBI JIMHEHHBIX alreOpandeckux ypaBHeHHH A x=h
(detA+£0, b#0), 10 ...

30 | 1) Hopma maTpuisl A YK-2.3.1
2) ompeaeIuTeNlb MaTPHUIIBI A

3) uKci0 00YCIOBICHHOCTH MaTPHIIBI A
4) cniex MaTpuisl A

5) panr matpuibsl A

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCLUUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpPMBI
oOy4eHus1, mpeacTaBieHbl B Tabnuie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PadOT

Ne ni/mn Ilepeuenb KOHTPOJIBHBIX PabOT

1 PI'P no mpsiMbIM MeTO1aM pelieHHs TUHEHHO-aNreOpandeckiux CUCTEM U 00paIieHus
MaTpPHII

PI'P no HUTCPAIMOHHBIM MCTOJIaM PCIICHU A HHHGﬁHO-&J’IFG6p&H‘ICCKHX CHUCTEM

PI'P no npsiMbIM MeTO1aM perieHust npo0aeMbl COOCTBEHHBIX 3HAUEHUN

PT'P o wactuuHoit mpoGiieMe COOCTBEHHBIX 3HAYCHUI

PI'P no urepaninoHHbIM METOaM pelIeHUs TOJIHOM NMpoOeMbl COOCTBEHHBIX 3HAYEHUM

PI'P o unTepnonupoBanuio u npuOImKeHnto GyHkuni

N[OOI~ IWiIN

PI'P no npuOnm>kxeHHOMY BBIUMCIEHUIO MHTETPAJIOB

10.4. Meroauueckue  Marepuaibl,  ONpPEAENSAIONIMEe  HPOLEIyphl  OLIEHUBAHHS
MHAMKATOPOB, XapaKTEpU3YIOLUX JTanbl (OPMHUpPOBAHMS KOMIETEHLMH, cojaepxkarcia B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK M MPOLEAYPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meroauyeckue ykazaHus ik 00y4JarOIUXCsl IO OCBOCHUTIO JUCITUTITMHBI

11.1. Metoauueckne yka3zaHus [ OOYYalOIIMXCS 10 OCBOCHMIO JIEKIMOHHOTO
MaTepuania.

OcCHOBHOE Ha3HayeHUWE JICKIMOHHOIO Marepuajga — JOTHYECKH CTPOWHOE, CHCTEMHOE,
riyOOKOe U SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIUU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(QOPMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMEeHTaNbHBIX MpOOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWUIIMX
JOCTHKEHUI HayyHOUW MbIcau. B yuyeOHOM mporiecce JIEKIHs BBIIOIHSAET METO/I0JIOIMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKUMHU. JIeKIusl pacKpbIBAaeT MOHATUHHBINA ammapar
KOHKpETHOM o0jacTu 3HaHUA, €€ MpoOJeMbl, JaeT LeNbHOE MPEJCTaBICHUE O TUCIUILIMHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUN, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LENEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIy4€HHE OIbITa TBOPYECKOI pabOThI COBMECTHO € IPENOJaBaTEIEM;

— pa3BuTHE NPOPECCHOHATBHO-IENOBBIX  KauyecTB, JIIOOBM K TpPEeAMETYy H
CaMOCTOSITEJIBHOTO TBOPYECKOTO MBIILIJICHUS.

— TOSBIICHHWE HEOOXOAMMOT0 HHTEpeca, HEOOXOAMMOTO JJIsi CAMOCTOSITEILHON paOoTHI,




— IOJIy4eHUE 3HAHUU O COBPEMEHHOM YPOBHE pa3BUTUS HAYKM M TEXHUKM U O
MIPOTHO3€ UX Pa3BUTHS Ha ONMKaillline Tobl;

— Hay4yuTbhCS METOJMYECKH 00padarbiBaTh MaTepuasl (BBIACIATH TJABHBIE MBICTH H
MOJIOKEHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOJAM, I[OBTOPSITH HX B  Pa3IUYHBIX
(bopMyITUPOBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHH.

JIekuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalUed CIaiJoB U
UCIIOJIb30BAaHUEM pa3aTOYHOTO MaTepuaja IpU MPOBENACHUU KOPOTKUX JUCKYycCUH 00
OCOOEHHOCTSX IPUMEHEHUSI OT/AEIbHBIX TEMATUK 110 IUCLHUIUIMHE.

CrpyKTypa NpeaocTaBiIeHUs JEKIMOHHOTO MaTepraa:

—  (dOopMyIHUPOBKA TEMBI JICKIIHH;

— yKa3aHUE OCHOBHBIX M3Y4aeMbIX pa3zeioB/BOIPOCOB,;

—  H3JI0KSHHE BBOAHOM M OCHOBHOM YacTEH JICKIIUH;

— KpaTKue BBIBOJBI 110 JIEKIIMH, OTBETHI HA BOIPOCHI.

11.2. Meroanueckue yKazaHus sl 0OyJaronIuXcs 10 YYaCTHIO B CEMUHApax
[TpoBeneHue ceMUHApOB HE MPEAYCMOTPEHO YUEOHBIM IUIAHOM JAHHOM JUCLUIUIMHBI.

11.3. Metoauueckue ykazaHUs [Uisi OOy4YalOIIMXCS MO MPOXOXKACHUIO MPAKTHYECKHX
3aHATHH

[IpakTueckoe 3aHSATHE SABIAETCS OJHOW M3 OCHOBHBIX (DOpPM OpraHuzanuu y4eOHOTo
mpoliecca, 3aKJIF0YAI0IIasICs B BBIOJHEHUH O0YYarOIIMMUCS TOJI PYKOBOJICTBOM IPETIOaBaTEes
KOMIUIEKCa Y4eOHBIX 3aJaHUil C LEeJIbI0 YCBOGHUS HAYYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JUCITUTUIMHBI, TPHOOPETEHUSI YMEHU U HABBIKOB, OITBITA TBOPUYECKOH JICATECILHOCTH.

[enpro MpakTUYECKOTO 3aHIATHSI ISl 00YJaOIIErocs SBISETCS MPUBUTHE 00YUIAOIIMMCS
YMEHMH U HAaBBIKOB ITPAKTUYECKOU IEATENBHOCTH 110 U3YyYaEMOW TUCIUIIIIMHE.

[Tnanupyembie pe3ynbTaThl IPH OCBOCHUH 00YUYAIOIIUMCS TPAKTUYECKUX 3aHSITHIA:

— 3aKkperuieHue, yriayOleHue, pacllupeHHe M JAeTaju3alus 3HAHUW TpPU PelIeHUU
KOHKPETHBIX 3a]1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENLHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBJQJICHME HOBBIMH METOJaMH W METOAMKAMH HW3YYCHHS KOHKPETHOW y4ueOHOM
U CITUILINHEL,

— BBIpAOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITTOJTHEHHS 3aTaHUI;

— obecriedueHne parMOHAIBHOTO COYETaHUSI KOJUICKTUBHON M MHAUBUAYATHHOU (opM
00yJeHUsI.

TpeboBanust K IPOBENEHNIO TPAKTHYECKUX 3aHITHI

3amanue K BBIMIOJHEHUIO MPAKTUYECKOW pabOThl BBIIAETCS IMpErnojaBaTeieM B Hadyaie
3aHATHUS B COOTBETCTBUU C TUIAHOM 3aHATHI. TeMbl mpakTUuueckux paboT mpHuBEACHBI B Ta0Md. 5
JAHHOM MPOTrPaMMBI.

BrimonHenune npaktuyeckoil paboThl COCTOUT U3 TPEX ITAIMOB:

- QHAJIMTHYECKOTO;

- pacyeTHO-TpadUIECKOTO;

- KOHTPOJIBHOTO B BU/JI€ 3alIUTHI OTYETA.

CtpykTypa ¥ (hopMa 0TYETA O MPAKTHIECKON paboTe

OTt4er 0 mpaKTHUECKO paboTe MOMKEH CONEPKaTh: THTYIBHBIN JTUCT, OCHOBHYIO 4acTh,
BBIBOJIBI 11O pe3yJIbTaTaM UCCIIEOBAaHUH.

Ha mumynvnom nucme IOIDKHBI OBITh yKa3aHBI: Ha3BaHWE TUCIUIUIMHBI, HAa3BaHHE
MpaKkTUYeCKOW paboThl, (amMwinsg W WHHUNHAIBI TMpernofaBaTess, (QamMuiaus W HHUITHAIBI
CTYJICHTa, HOMEp €ro y4eOHOM TPYIIIbI U JaTa 3aIluThl PabOTHI.




Ocnosnasi uacmv JOJDKHA COJEpXaTh 3aJaHue, pe3ylbTaThl SKCIEPUMEHTAIbHO-
MPAKTUYECKON pabOThI, pacueTHO-aHATUTHUYECKUE MaTepUaJIbl, IUCTUHT KOJa/CKPUH dKpaHa.

Bv16000b1 110 TIpojienaHHOI paboTe JOKHBI COJEPKATh OCHOBHBIE PE3yIbTATHI IO padoTe.

TpeGoBanus k 0HOpMIICHUIO OTYETA O MPAKTUYECKOM paboTe

TUTYynBHBINA JTUCT OTYETA JTOJHKEH COOTBETCTBOBATH IIA0JIOHY, IPUBEICHHOMY B CEKTOpE
HopmatuBHOM nokyMmeHnTanuu ['Y AT https://guap.ru/regdocs/docs/uch.

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh O(OPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeGoBanusi mpUBEIACHBI B CEKTOpe HOpMaTUBHOW mokymeHTaruu ['YAII
https://guap.ru/regdocs/docs/uch.

[Tpu dhopmupoBaHUM CIUCKAa UCTOYHHKOB CTYJIEHTAM HEOOXOAMMO PYKOBOJCTBOBATHCA
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmiieHUsI CIIMCKAa MCTOYHHKOB
MIPUBEJIEHBI B CEKTOpe HOpMaTUBHOM nokymeHTamnuu ['Y AL https://guap.ru/regdocs/docs/uch.

11.4. Metoauueckue yka3aHusl A OOy4YaroIIMXCSl MO BBIIOJHEHHUIO J1a00paTOPHBIX
pabor

[TpoBenenue mnabopaTOpHBIX pabOT HE MPETYCMOTPEHO Y4YeOHBIM IUIAHOM JAaHHOM

JUCLUTUIMHBL

11.5. Mertoauueckue ykasaHUs JUid OOy4aroIMXCs 10 IPOXOXKIACHUIO KypCOBOTO
POEKTHUPOBAHUS/BBINOIHEHUS KypCOBOW pabOTHI

BreimonHenne KypcoBBIX pabOT HE TNPEAyCMOTPEHO YYeOHBIM IIJJAHOM JaHHOM
JUCLUTUIMHBL

11.6. Meroauueckue yKazaHus JUIsi OOYJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEIBHOM pabOThl, 00yJarOUIUiCs BBINOIHAET paboOTy IO
3aJJaHUI0 ¥ IIPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelis, HoO 0e3 ero HemocpeiaCTBEHHOTO
y4acTusl.

Jns oOyyaromuxcst mo 3aoyHoi ¢opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENLHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUpOBaHKUE pabovyero BpeMEeHHU, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBbIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpeTaeMbIX 3HAHUU, OOECIeYMBAEeT BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKA IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HaMpaBSIOUIMMH  CaMOCTOSITENIbHYIO  paloTy
00yYaromuxcs ABISIOTCS:

— y4eOHO-METOAMYECKHUI MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKa3aHWS IO BBITIOJHEHHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

11.7. MeTtoauueckue yKazaHus JUIsl OOYyYaroIIMXCS IO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NPEIyCMaTpUBAaET KOHTPOJb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JVCLATIIINHBI.

Texymuil KOHTPOJIb BKJIFOYAECT:

—  KOHTPOJIb MTOCEIIAEMOCTH U padOThI Ha MPAKTUYECKUX 3aHATHUSAX;

—  pe3yJibTaThl BHINOJHEHUS CTYyJJ€HTaMH pacueTHO-Tpapuueckux padoT.

JUis TeKyIero KOHTPOJIsl YCIIEBAEMOCTH UCIOJIB3YIOTCS TECTHI, IPUBEJCHHbIE B TAOIHIIE
18. Pe3ynbTaThl TEKyIIEro KOHTPOJIS OLEHUBAIOTCS B Oaiax, U YYUTBIBAIOTCS MPHU MPOBEICHUU
IIPOMEKYTOUHBIX aTTECTALIUMN.

CucremMa OLICHOK IIPU MPOBEACHUH TEKYILErO0 KOHTPOJSA U IMPOMEKYTOYHOMW aTTeCTalluy
OCYILIECTBIISIETCS. B COOTBETCTBUU C PYKOBOAAIIMM JOKyMeHTOM opranuzauuun PJIO I'VAIL



CMK 3.76 «llonoxeHue o TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOW aTTeCTAalluU
CTYIICHTOB M aCIUPaHTOB, OOYyYarOIIMXCS 10 00pa30BaTelIbHBIM MPOTPaMMaM BBICILIETO
obpazosanus B ['Y AIl» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.

11.8. Metoau4eckue yka3zaHUs sl O0y4aroNIMXCcs MO MPOXOXKICHHIO MPOMEKYTOTHON
aTTeCTalUU.

[Ipomexyrounass  arrectanus  OOydYaIOIMIMXCS  MPEAyCMaTpUBAeT  OICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00y4YeHMs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— D9K3aMeH — (opma OLEHKH 3HaHUM, MOJYyYEHHBIX OOydYalIIUMCS B Ipolecce
W3YYCHUS BCEH MUCIUIUIMHBI WIA €€ YaCcTH, HAaBBIKOB CAMOCTOSTEIHLHOW pabOThI, CIOCOOHOCTH
INPUMEHATh UX JJIs pEUIeHUs MPAKTHUYECKUX 3a1ad. JK3aMEH, Kak IMpPaBWIO, MPOBOJUTCS B
MepuoJl HK3aMEHAIIMOHHOM CECCHUM W 3aBEpIIAETCS aTTECTAIMOHHOM OIEHKOW «OTIUYHOY,
«XOPOLIOY, KYJOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIHHOY.

B Teuenue cemectpa cTyneHTy HeoOXoauMo caath He MeHee 50% mpakTHuecKux pador,
BBIIIOJIHUTh TECTUPOBAHUS HE HUXKE OLICHKHU "yJIOBIETBOPUTEIBHO" .

B cnydae HEBBITIOJHEHUS BBIMICU3IOKEHHOTO, CTYJIEHT, MPU YCICIIHOM TPOXO0XKICHUU
MIPOMEXKYTOUHOM aTTecTauu B GopMe SK3aMeHa, HE MOXKET MOJTYyYUTh aTTECTAlMOHHYIO OLEHKY
BbIIIE "XOpoI1o".

Cucrtema OLICHOK IPH MPOBEICHUU TEKYIEro KOHTPOJIS U MPOMEKYTOUYHOM aTTeCTalluu
OCYLIECTBIISIETCS B COOTBETCTBUM C PYKOBOIALIMM JOKyMeHTOM opranuszaimuu PO I'VAIL
CMK 3.76 «llonoxeHue o TEKyIIeM KOHTpPOJE yCIIEeBAEMOCTH M IPOMEXKYTOYHOM aTTecTaluu
CTYJECHTOB M AacMHUpPaHTOB, OOYYalOIIMXCS IO OOpa3oBaTeIbHBIM MPOTPaMMaM BBICHIETO
obpazosanus B ['Y AI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.
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Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI
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