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AHHOTaUs

Jucuunnuna «BeluucnurenabHas MaTeMaTHKay BXOAUT B 00Pa30BaTEIbHYIO MPOTrpamMmy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajlaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
crenuanbHocTH  09.03.02 «MHpOpMaAnMOHHBIE CHUCTEMBI M TEXHOJOTUM» HANpPaBICHHOCTH
«HpOpMAIIOHHBIE TEXHOJIOTHH B MEAHMAWMHIYCTpuW». JucuummHa peanu3yercs kKadempoi
«No2y.

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 OTPaHUUYCHUI»

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 CpelIcTBa
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 AU PepeHIMPOBaHUE U YUCICHHOE 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»



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
MaTEeMATHYECKHUX pa3Jieax, HeOOXOIUMBIX CTYIACHTaM NpPH HU3YYCHUU OOIICHHKEHEPHBIX U
CICIUANIbHBIX JTUCIUIUIMH, PU pacueTaX, CBA3aHHBIX C BBIMOJHEHUEM KYPCOBBIX U JUILIOMHBIX

pabor.

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON 4acTH 00pa30BaTEILHON MPOrpaMMEI
BhICIIero 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 Y9acTsAMH. KoMIeTeHIMY 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 YK-2.V.1 ymeTs npoBOUTh aHAIIN3
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, BBIYUCIUTENBHON TEXHUKU U
€CTECTBEHHOHAY4YHbIEC | IIPOTPaMMHUPOBAHUS

1 OOIIeUH)KEHEPHbIE
3HAHUS, METObI

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

MaTeMaTHIeCKOTO MIPUMEHEHHEM €CTeCTBEHHOHAYYHBIX U
Ob6menpodeccroHanbHbIE .

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 SKCIIEPUMEHTAIHOTO 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 U3YYECHUU CIEAYIOIUX AUCUUIUIAH:
- «MareMatrka. AHAIUTHYECKAs TEOMETPHS U JIMHCHHAs anreopay,
- «Marematuka. MaTeMaTHUECKUM aHAIH3,
- «OCHOBBI TPOTPAMMHUPOBAHUS».

3HaHus, TOJYYCHHbIE TPU M3YyYEHWHM MaTepuaia JaHHOW JUCIMIUIMHBI, HUMEIOT Kak
CaMOCTOSTEJIbHOE 3HAUEHHE, TaK U MOTYT UCIIOJIb30BATHCS MPU U3YyYEHUHU APYTUX JTUCUUILIIUH:
- «'ocynapcTBEeHHAast UTOTOBasi aTTECTALIUS.

3. OOBEM ¥ TPYTOEMKOCTh JUCITUTUIAHBI
JlanHble 00 oOmeM oO0beMe MUCHUIUIMHBI, TPYIOEMKOCTH OTAENBHBIX BHJOB y4eOHOMH
paboTHI 110 AUCLUHUIUIMHE (M pACIpeeIeHUE 3TON TPYIOEMKOCTH 110 CEMECTPaM) NPEACTABIICHBI B
Tabimue 2.

Tabmuna 2 — O0beM U TPYAOEMKOCTh JUCIUIIITNHBI
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Bun yuebHoit paboTbl Bcero ceMecTpam
No4
1 2 3

Oowan mpyooemKocmup OUCYUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux wacoe npakxmuyecKkoi no020moeKu
AyoumopHnuie 3anamus, BCEro vac. 51 51
B TOM YHUCIIE:

nexiuu (JI), (dac) 34 34

npakTuueckue/cemunapckue 3anarus  (I13),

(aac) 17 17

nabopaTtopHubie padoTs (JIP), (uac)

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

HK3aMeH, (4Jac) 27 27
Camocmosmenvnas paboma, Bcero (dac) 30 30
Buo npomesxcymounoit ammecmayuu: 3auer,
mudd. 3auger, sx3amen (3auer, udd. 3auq, OK3. OK3.
DK3.%*%*)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConeprkaHue TUCHUTUTHHBI
4.1. Pacnpenenenne TpyI0€MKOCTH JTUCIUTUIMHEI IO pa3ieiaM | BUAAM 3aHATHN.
Pa3nensl, TeMBl AUCHUILITUHBI U MX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIIE 3.

Ta6mmma 3 — Pa3nensl, TeMbl TUCIUIUIAHBI, KX TPYT0EMKOCTh

Paznensl, TeMbI TUCIIUILITUHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 4

Paznen 1. [Ipssmble MeTOABI pEIICHUS] TMHEHHO- ‘ 3 ‘ 2 ‘ ‘ ‘ 3




anreOpanvecKux CUCTEM M OOpalleHHs] MaTPHII.

Paznen 2. tepanioHHBIEe METOABI PEILICHUS JIMHEHHO- 3 1 3
aNreOpanvecKux CUCTEM

Paznen 3. [IpssmMble METOBI peIIeHUS TIPOOIIEMBI 3 2 3
CcOOCTBEHHBIX 3HAYCHUH

Paznen 4. Uactuunas mpobiiema COOCTBEHHBIX 3 1 2
3HAYCHUH

Paznen 5. UteparnimoHHble METOIBI PEIIEHUS TTOJTHOM 3 2 3
Ppo0JIeMBI COOCTBEHHBIX 3HAYCHHUI

Paznen 6. IHTepnioanpoBaHie U CMEXHbIE BOIIPOCHI. 3 1 3
[Tpubnmxenne GyHKUUN

Pasnen 7. TIpubiamxeHHOE BBIYUCICHHE HHTETPAJIOB 3 2 2
Paznen 8. UucneHnnbsle MeToAb! perieHus 3aaaun Konm 3 1 3

JUTs OOBIKHOBEHHBIX T depeHIInaTbHBIX YpaBHEHUH

Paznen 9. Kpaeble 3amaun 17151 IMHEHHBIX 3 2 5

0OBIKHOBEHHBIX Au(epeHmanbHbIX YpaBHEHUH

Paznen 10. YucneHnHble METOABI PELLICHUS

I QepeHInaTBEHBIX YPaBHEHUH B YaCTHBIX 3 1 3

HPOU3BOJIHBIX

Paznen 11. YucneHnHble METOABI PELLICHUS 4 2 3

MHTETPaIbHBIX YPaBHCHUI

HUroro B cemectpe: 34 17 30
Hroro 34 17 0 0 30

HpaKTI/I‘IGCKaX IoATr0OTOBKaAa  3aKJIKOYaCcTCA B HEMMOCPCACTBCHHOM  BBLINNOJIHCHUH

OoOy4arolMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymiei
po(hecCuOHATILHON e TENbHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pa3iesIoB U TEM JICKITMOHHBIX 3aHATHI IPUBEACHO B Ta0IuIE 4.

Ta6numa 4 — ConepxaHue pa3zesioB U TeM JEKIIMOHHOTO UK

Howmep
pasnena

HazBanue u COACPIKAaHUC PA3CJIOB U TCM JICKITUOHHBIX 3aHATUH

IIpsiMble MeToAbl pelleHUs] JIMHEHHO-ajdredpanyeckux CHCTeM H OOpaleHust
martpul. OOmas xapakTepucTuka mpsaMbix MeroaoB. Cxembl ['aycca. Cxewmsl
Kopmana. Cxema KBaapaTHBIX KOpHEW (cxema XoJsenkoro). Pemenue cuctem ¢
JEHTOYHBIMU MaTpUIlaMH. MeToAbl pelleHUs JMHEHHBIX CUCTEM, OCHOBaHHbBIE Ha
NPUMEHEHUH DJIEMEHTAapHbIX OPTOTOHANBHBIX IpeoOpa3oBaHuil. Brruncienue
onpenenuteneit. OOpamenue Matpun. Ilpenensl m HOpMBI B JHHEWHOW anredpe.
OOyCnoBIEHHOCTh CHCTEM aNreOpanyecKuX ypaBHEHUH. YTOUHEHHE peIIeHHs 3aauu
110 KOHTPOJIbHBIM BBIUMCIIEHUSIM. Pelenne cucreM ¢ pa3pekKeHHBIMU MaTpULIAMHU.

HrepanuoHHbie  MeTOAbl  pelIeHUS]  JIMHEHHO-AJIre0OpanvdecKux  CHCTEM.
XapakTepucThKa WTEPAMOHHBIX  METOJIOB, TMPHUHIUIIBI  TOCTpOEHUs. MeTron
MOCJIeIOBaTeIbHBIX NpuOMmKeHnid. Meroapl Thna [aycca-3einens. ['pagueHTHBIC
METO/BI.




IIpsimble MeTOaBbI pemieHusi NMpodJeMbl cOOCTBeHHbIX 3HadYeHMil. IlocraHoBka
3aJaud U METOJIOB €€ PELICHHS. Y CTOWYMBOCTh IMPOOJIEMBbI COOCTBEHHBIX 3HAYCHHIA.
Meron ['mBenca. Meroa lanunesckoro. Meron Jlesepbe u meton @anneesa.

YacruyHass mnpodjieMa CcoOOCTBeHHbIX 3HadYeHWii. CTeneHHOM METOJ U €ro
Moaudukanuu. MeToapl, OCHOBaHHbIE Ha MAaKCHUMHU3AIlMM OTHOILICHUs Peres.
YTouHeHHE  HW30JUPOBAHHOTO  COOCTBEHHOTO  3HAYCHUS W BBIYHCICHUE
COOTBETCTBYIOIIETO €My COOCTBEHHOT'O BEKTOPA.

HNrepannonHble MeTOAbI pPellieHUs MOJHON NMP00JeMbl COOCTBEHHBIX 3HAYCHMI.
Mertoa Slkobu. YTouHeHHE COOCTBEHHBIX 3Ha4eHHUH. MeTox OuceKuuu. AJITOpHUTM
LR. Anroputm QR.

HNuTepnosiupoBanue M cMeKHbIe BONPOChI. I[Ipubmmkenne ¢ynkimii [TocTanoBka
3agauyn npuOmkeHus GpyHkunii. Koneunsle u pa3jieneHHble pa3HOCTH U UX CBOWCTBA.
WurteprnonupoBanre 1o 3HaueHWsM (GyHKUuH. MHTeprmomsuuoHHas ¢Gopmyna
Jlarpanxa. HMurepnossiumonHas ¢opmyna HptotoHa. OO0  ocTaTOYHOM — uileHE
WHTEPIOIHPOBAHUS. WuTepnonupoBanue o PaBHOOTCTOSIINM y3J1am.
WuTepnonnpoBanne ¢ KpaTHbBIMH y3i1aMu (MHTepronupoBanue Jpmura). OOpaTHOE
MHTEpHOJNpOoBaHue. VHTeprnomupoBaHue TaOIUYHO 3aJaHHOW (YHKIHMH METOJOM
HAaMMEHBIINX KBaJpaToB. VHTepnonupoBanue (YHKIMH [BYX IEPEMECHHBIX.
WuTeprnionsimuonHbie crutaitHel. Yncnennoe quddepeHInpoBaHe.

IIpudiaun:keHHOe BbIYMCIeHHEe HHTerpajoB. [locTaHoBka 3amauu MPUOTUKEHHOTO
BBIYMCIICHUS] ONPEJEICHHBIX HHTErpajioB. VHTEpHONSIMOHHBIE KBaJapaTypHBIE
¢dopmynsl. [Ipocteiiiine HHTEPHONALNMOHHBIE KBajapaTypHble ¢Gopmyisl. Dopmyra
MPSIMOYTOJIBHUKOB JUISl BBIYMCIIEHHUS HMHTETPAOB OT MEPUOAUYECKUX (DYHKIMH.
Ksagparypnas dbopmyna Herorona-Koreca. Kpaaparypusie popmynsl Tumna ["aycca.
CaoiicTBa KkBaapaTypHbIX (opmyn Tuna ["aycca. YacTHble ciyyaum KBaapaTypHBIX
dbopmyn Ttuma Taycca. Ksagparypusie dopmynsr UYeoOsimeBa. KaapaTypHbie
¢opmynbsl  MapkoBa. HHTerpupoBaHHe CHJIBHO OCHWUIMPYIOIIUX  (DYHKIMH.
Bbruucnenne HecoOCTBeHHbIX HMHTerpanoB. CrnocoObl MOBBILIEHUS TOYHOCTH
KBagpaTypHbix (opmyn. Ksaapatypueie Qopmynsl  Oiinepa. I[IpubnmxeHnHoe
BBIUMCIICHHE KpaTHbIX MHTerpanoB. Merox Monrte-Kapino g BbelUMCIIEHUSA
MHTETpajoB O0NbIION KpaTHOCTH. HekoTopble MOAXO0/bl K PELIEHHI0O MHOIOMEPHBIX
3a/1a4.

Yucaennoie MeToabl pemieHuss 3agaun Komm  giast  00bIKHOBEHHBIX
auddepenunanbHbix ypaBHeHuil. [loctanoBka 3amaun Kowmm ni1s 0OBIKHOBEHHBIX
muddepeHIManbHBIX ypaBHEHHI. MeTOo/bl, OCHOBaHHBIE Ha PAa3JIOKEHUU B PSI
Teitnopa. Meroa Pynre-Kyrra. JIuneliHble MHOrOIIAroBble METO/AbI (METOIbI THUIIA
Anamca). Tloctpoenne Hawanma Tabmuiel. Meroabl Anamca Al pPEIICHUS CHCTEM
ypaBHeHUi. Enodnble u THOPUIHBIE METOIBI.

KpaeBble 3agauu 151 JIMHEHHBIX OOBIKHOBEHHBIX M pepeHInaATBHBIX
ypaBHeHuii. Crioco6 cBemenus k 3amade Komm. Meton mporonku. Merton ceTok
(MeTon KOHEYHBIX pa3HOCTeil). BapuannoHHble MeTOABI pelIeHHs] KpaeBbIX 3ajad.
ITocTpoeHne pa3HOCTHBIX CXEM Ha OCHOBE BaPUALIMOHHBIX IIPUHIUIIOB.
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YuciieHHble MeTOABI peumieHUs AMPPepeHIUATbLHBIX YPABHEHHH B YaCTHBIX
npou3BoaHbIX. [loctaHoBka 3amaum pemeHust AU EpeHINaTbHBIX ypaBHEHUH B
YaCTHBIX MPOU3BOAHBIX. MeTo/ ceTok. Anmnpokcumanus auddepeHunansHon 3a1auu




pazHocTHOM. CyeTHas yCTOMYMBOCTb PAa3HOCTHBIX cXeM. CXOIMMOCTb Pa3HOCTHBIX
cxeMm. Pemenne cerounslx ypaBHeHUN. MeToa npsmbIX. MeTox XapakTepUCTHK.

1 YucneHHble MeETOAbI pelleHHs HWHTErpajbHbLIX YpaBHeHHMil. MeToq 3aMeHBI
MHTErpaia KOHeYHOH CyMMOil. MeToJ1 3aMeHBI /Ipa Ha BBIPOKICHHOE.
4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS
Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TA0IHUILIE 5.
Tabmuua 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne | Temsl npaktnueckux | @opmel npakTudeckux | TpyroeMKOCTb, |NIPaKTHYECKOM | pazzuena
/o 3aHATHAN 3aHATHAI (dac) MOJATOTOBKH, |dUCIIHII-
(gac) JIHBI
Cemectp 4
[Ipsimbie MmeTOABI
peLIEHUs JIMHEHHO- Pewenue 3anau.
1 | anrebpanueckux PacuetHo- 3 1
cucTteM u oOpareHust | rpaduyeckas pabora
MaTpPHII
Hrepanuonnsie
METOBI PEIICHHUS Pemnienue 3agau.
2 | nuHEWHO- PacuerHo- 3 2
anredpandecKkux rpadudeckas pabora
CHCTEM
[MpsiMbie METOTBI Pewenue 3anau.
3 | peuenus mpobOIembI PacuerHo- 3 3
COOCTBEHHBIX 3HAUCHUN rpa(bp}qec](a;{ pa60Ta
Pemenne 3anau.
4 YacruuHast mpobiema § PacueTHO- 5 4
COOCTBEHHBIX 3HAYCHHUI
rpaduyeckas pabora
Hrepannonnsie 134eTozu)1 Pelmenne 3aad.
g | Peuenus nomHoi PacueTHO- 5 5
po0IIeMbI COOCTBEHHBIX -
- paduueckas pabora
WurepnionupoBaHue 1 Pewenue 3anau.
6 | cMexHbIE BOIIPOCHL. PacueTHo- 2 6
[pubmkenne Gyukuuii| rpagpuyeckas padora
[MpubnmxenHoe Pemenue 3amauy.
7 | BBIYHCIICHHE Pacuerno- 2 7
MHTETpaJloB rpadudeckas padbora
Bcero 17
4.4. JlaGopaTopHbIE 3aHATHS
TeMmbl JTabopaTOPHBIX 3aHATHH M UX TPYIOSMKOCTh MPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaunmenoBanue 1a60paTopHbIX paboT TpyAOEMKOCT®, | MPAKTHHECKOH | pasaeiia
/o (dac) MOJTOTOBKH, | IMCIIHII
(dac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEAyCMOTPEHO




Bcero

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBHITIOIHEHUE KyPCOBOU PabOTHI
Y4eOHBIM IIJIAHOM HE TIPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Bunel camocTosiTenbHON paboTHI M €€ TPYAOEMKOCTh IPUBEICHBI B Ta0IHIIE 7.

Tabmuua 7 — Bugsl caMoCTOSTeNNbHON PabOTHI M €€ TPYIOEMKOCTb
Bcero, | Cemectp 4,

Bun camocTosiTenbHOM pabOThI

qac qac
1 2 3
M3y4eHne TeopeTHYecKoro MaTepraa 10 10

mucturiuael (TO)

KypcoBoe npoextupoanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3) 6 6
Brimonnenue pedepara (P)
[ToaroroBka K TEKyIemMy KOHTPOJIIO

ycneBaemoctH (TKY) 6 6
Jlomamnee 3ananue (/13)
KonTponbusie pabotsl 3a0unnkoB (KP3)
[ToaroroBka K MpOMEXyTOYHOMN 8 8
arrecrainuu (ITA)

Bcero: 30 30

5. IlepeueHb yueOHO-METOINYECKOTO OOECTIeUeHUs
JUISL CAMOCTOSTETTEHOM PabOThI 00YYAIONIUXCS TTO TUCIHUIUIMHE (MOTYITIO)
Y4eOHO-MeTOInYeCKHe MaTepualibl JUIsl CaMOCTOSITENIbHOW paboThl O00ydaromuxcs yKa3aHbl B
. 7-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUI MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHpb MeYaTHBIX U IIEKTPOHHBIX YUEOHBIX M3TaHUI

Komyectso

OK3CMILISIPOB B

Hludp/ oubnmoTexe
URL anpec bubnuorpaduueckas ccplika (kpome

AIIEKTPOHHBIX
9K3EMIUISIPOB)

byrenunna, Jl. B. BerunciurensHas
maremartuka: yaeonoe nocoodue / /. B.
byrenuna, A. B. Ctpeneros. — CII6.:
I'VAIL 2007 - 87 ¢

519.6 5 93 118

Jemunmobuy, b. I1. OcHOBEI

BBIYUCIUTEILHON MaTEMaTUKHU:
https://e.lanbook.com/book/210674 | yae6Hoe mocobue / b. I1. JlemunoBuy, OBC Jlanb
U. A. Mapon. — 8-e u3z., crep. —
Canxrt-IlerepOypr : Jlans, 2022. —




672 c.

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

2022. — 400.

JlemugoBud, b. I1. UncnenHsie
MeTO/bl aHanmm3a. [Ipubnmxenue
byakuuid, muddepeHnranTbHbIe 1
MHTETPAIbHBIC YPAaBHEHUS: YUeOHOe
nocooue / b. I1. Jlemugosuy, 1. A.
Mapos, 2. 3. lllyBanoBa. — 5-e usn.,
crep. — Cankr-IlerepOypr: Jlansb,

9BC JlaHb

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

2021. — 368 c.

Komuenona, H. B. BerunciaurenabHas
MaTeMaTrKa B IpUMEpax U 3ajiavax:
yuebHoe rocobue st By3oB / H. B.
Kormmuenona, 1. A. Mapon. — 5-e u3j.,
ctep. — Cankr-IletepOypr: Jlans,

9BC Jlaub

004.4 K 60

Konpnaes, B. . YucneHHble METOBI U
IIPOrpaMMHUpPOBaHUE: yueOHOE
nocob6ue / B. 1. Koamaes. — M.
OOPYM-UH®PA — M, 2009 -288 c.

10

IIupymos, V. I'. HucieHHblE METOIBI:

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

M.: Ipoda, 2003 —221c.

7. TlepedeHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetn «IHTepHEeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JIUCLUILINHBI

npuBesieH B Tabmuie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMAIMOHHO-

TGHCKOMMYHHKaHHOHHOﬁ CETHU ((I/IHTepHeT»

URL anpec

HanmenoBanue

https://intuit.ru

WNuTynT (HaMOHANBHBIN OTKPBITHII
YHUBEPCUTET)

https://e.lanbook.com/books

Hoctyn B ObC «Jlanp» ocymecTBiseTcs
o poroBopy Ne 695-7 ot 30.11.2011

https://znanium.com/catalog/books

Hoctym B ObC «ZNANIUM»
ocyliecTBisieTcs 1Mo 1orosopy Ne 186-
9BbC ot 08.02.2012

https://Ims.guap.ru

CucreMa IMCTaHIIMOHHOTO 00yUeHUs
I'VAII

https://eqworld.ipmnet.ru/ru/library/mathematics.htm

MexayHapoHbII HAy4YHO-
obpazoBarenbHbiii caliT EqWorld

8. Ilepeuenp HHPOPMALTMOHHBIX TEXHOJIOTUI




8.1. [lepeyenp mpOrpaMMHOr0 OOECHeueHHs, HCIOIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOTrO MpoLecca M0 AUCLHUIIUHE.
[lepeueHp UCMONIB3yEMOr0 IPOrPaMMHOT0 o0ectieueHus npeacrasieH B Tabuune 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/t 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. llepeuenp  MH(MOPMAIIMOHHO-CIIPABOYHBIX ~ CHUCTEM,  HCHOJB3YEMBIX  HpHU
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

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

Tabmuna 11— Ilepedyens HHPOPMATMOHHO-CIIPABOYHBIX CHCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuaiabHO-TeXHHUYECKas O0a3a
CoctaB MaTepHaTbHO-TEXHHYECKOH 0a3bl, HEOOXOAUMOW JJIsi  OCYIISCTBIICHUS
00pa30BaTeNLHOTO MpoIiecca M0 AUCIHUILINHE, TPeCcTaBieH B Tabuiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

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

JlexkmuonHas ayauTopusd 06Iuer0 Ha3Ha4YCHUA

YueOHbIe KITacChI O6H_ICFO Ha3HAa4YCHUA

10. OueHo4HBIE CpeICTBA ISl POBEICHUS TPOMEKYTOUHOM aTTECTAIINH
10.1. CoctaB OIIEHOYHBIX CPEACTBAJISI NPOBEIACHHS TMPOMEKYTOUHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJICTB JIJIS IPOBEACHHUSI POMEKYTOTHON aTTeCTAIlNN

By npomexxyTo4HOM aTTecTalnun [lepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crncok BONpOCOB K 9K3aMEHY;
3agaun;
TecTsl.

10.2. B kayecTBe KpuUTEpUEB OIEHKH YPOBHA C(POPMUPOBAHHOCTH (OCBOEHU)
KOMIETEHIIMM O0yJyarouuMucs MpUMeHsieTcs S-0ajibHasi HIKana OLEHKU cHOpMHUpPOBAHHOCTU
KOMIIETEHIIN, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6amnpHast ~ mKaja ~ MOAYJIBHO-PEUTHHTOBOW  CHCTEMBI ~ YHUBEPCUTETa,  IpaBHiIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuua 14 —Kpurepuu oueHKH ypoBHS c(POPMHUPOBAHHOCTH KOMIETEHITHH

Or1eHKa KOMITETEHITUH

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTCHITHIA

5-0ayubHas mKana




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— oOyvaroumiics TiIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTepHa;

— YBEPEHHO, JIOTHYHO, TI0CIICJOBATEIbHO M TPAMOTHO €ro U3JIaracr;

— OnHrpasiCb Ha 3HAHHA OCHOBHOH M HOHOHHHTGHLHOﬁ JIMTCPATYpPBhI,

«OTJIMYHO o
GatTeHOY TECHO MPHBS3BIBACT YCBOCHHBIC HAYYHBIC TOJOKEHUS C TPAKTUIECKOM
JeSITEIbHOCTBIO HAIIPABIICHMUS;
— yMeJI0 00OCHOBBIBAET U APT'YMEHTUPYET BbIIBUTAEMbIE UM HUJIEH;
— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;
— cBOOOIHO BJIAZICET CHCTEMON CIEUAIM3UPOBAHHBIX MOHITUH.
— o0yyJaroImuiics: TBEpAO YCBOMII IPOTPAMMHBIH MaTepuall, TpaMOTHO U
[0 CYIIECTBY M3JaraeT €ero, OIUPasCh HA 3HAHUSA OCHOBHOM
JUTEPATYPHI;
ODOLLOY — HE JIOMYCKAET CYLECTBEHHBIX HETOYHOCTEN;
P — YBS3BIBACT YCBOCHHBIC 3HAHUS C TPAKTHYECKOW JEATEIBHOCTHIO
«BAYTEHO»
HaIlpaBJICHUS;
— apryMEHTUPYET Hay4yHbI€ TOJI0KEHUS;
— JIeJIaeT BBIBOJIBI M 0000IIEHMS;
— BJIaJICET CUCTEMOM CIeLUAIU3UPOBAHHBIX MOHITUH.
— 0o0yyaromuicss yCBOWIJI TOJIBKO OCHOBHOW NMPOrpaMMHBIN MaTepual,
[0 CYILECTBY H3JIaraeT €ro, OMUPasCh HA 3HAHHUS TOJIBKO OCHOBHOM
JUTEPATYpPHI;
— JIOITYCKAeT HECYIIECTBEHHBIE OMIMOKN 1 HETOYHOCTH;
«YJIOBJIETBOPUTEIILHOY .
— HCIHBITHIBAET 3aTPYAHEHUS B NPAKTUYECKOM NPUMEHEHUM 3HAHUMN
«3AYTEHO»
HalpaBJICHUS;
— ¢J1a00 apryMEeHTHPYET HayuHbIE MTOJI0KEHMUS,
— 3aTpyAHsieTcs B (OpMYJIUPOBAHUHU BBIBOJIOB U 0000IIEHNUI;
— YaCTMYHO BJI3JIeeT CUCTEMON CHelMaIu3UPOBAHHBIX MOHSITHH.
— oOyuarouuiics He YCBOMJ 3HAYUTEIbHOM 4YacTH IMPOrpaMMHOIO
MaTepuana;
— JIONyCKaeT CyHIECTBEHHbIE OMIMOKA ¥  HETOYHOCTH TIpH
«HEYJIOBJIETBOPUTEIHLHOY )
paccMOTpeHHH pobsIeM B KOHKPETHOM HalpaBlIeHUH;
«HE 3a4YTEHO»

— MCIIBITHIBAET TPYIHOCTH B MPAKTUYECKOM PUMEHEHNHN 3HAHUM;
— HE MOXET apryMEHTHPOBATh HAYYHbIE MTOJIOKCHHS,
— He QOpMYIHUPYET BHIBOJAOB U 000OLIECHHIA.

10.3. TunoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeicTaBlieHbl B Tadumie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Ne Kon
[lepeuens BompocoB (3aa4) AJs IK3aMeHa
1/ WHINKATOpa
Cdhopmynupyiite TeOpeMy O CYIIECTBOBAHUH U €AMHCTBEHHOCTH
anredpanvyeckoro HHTEPIOSIIMOHHOTO MHOTOWJIEHa

1 - 2 n VK-23.1
Pn(X)=Co+Cix+Cox“+...+Cy X". [IpuBeiuTe 10Ka3aTEIHCTBO TEOPEMBI.
[IpowmrocTpupyite TeOpeMy NPUMEPOM.

2 OnummMre reoMeTPUYECKYI0 MHHTEPIPETALIMIO METO1a OPTOrOHAIN3aLUN VK231
JUISL peIlIeHUs] CUCTEM JIMHEHHBIX anreOpanyecKux ypaBHEHHH. o
Beimummre ¢popmyty A BBIYUCICHUS ONPEICIUTENS METOA0M

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

4 Beimuimmre MmaTpuuHble ypaBHEHHUS AJI METO/1a OPTOrOHAJIN3ALUY JUIs VK231
pELICHHsI CUCTEM JIMHEHHBIX anreOpanyeckiux ypaBHEHUH. o

5 | Onummre MeTo1 OpTOrOHAJIN3ALNH I PEILIEHUS] CUCTEM JIMHEUHBIX OIIK-8.V.1




anreOpandecKux ypaBHEHHUM B IMOAJIEMEHTHOM (opme.

Chopmynupyiite Teopemy o pasnoxenun A=U"U, rae U —
BEPXHETPEYTrOJIbHAS MAaTPHIIA C TIOJIOKHUTEITbHBIMU JHArOHATbHBIMU
HJIEMEHTAMU.

OIIK-8.3.1

Beimummre ¢popmysty A BBIYUCICHUS ONPENSINTENS MOJOKUTEIBHO
OIPEJIEIICHHON MaTPULIbI METOIOM KBaJAPATHBIX KOPHEH.

VK-2.3.1

Brinumire MaTpuvHbIC ypaBHEHUS JJII METO1a KBaIpAaTHBIX KOpHEH
pEIIeHUs] CUCTEM C CUMMETPUYECKOMN MOJIOKHUTEIBHO OMPEIeICHHOMN
MAaTpHUIIEH.

OIIK-8.3.1

Onuimure METOJ KBapaTHBIX KOPHEN PEILIEHUS CUCTEM C
CUMMETPHUYECKOH MOJOKUTEIILHO ONpEIeTICHHON MaTpHIICH B
MO3JIEMEHTHOU (hopMme.

OIIK-8.V.1

10

Onummre cxeMmy BBIYUCIEHUS 00paTHON MAaTPHUIII METOJIOM HCKIIOYECHUS
Kopnana.

OIIK-8.V.1

11

Bemmmmre hopmyiy A7 BBIYUCICHUS OTIPEIEIUTENS METOI0M
uckiouenus JKoprana.

VYK-2.3.1

12

Onummre aJIropuT™ HCKIIFOUeHUs JKopjaHa ¢ TOJTHBIM BEIOOPOM.

OIIK-8.V.1

13

Onuimre aIropuT™ UCKIOUYeHus XKopaaHa ¢ 4aCTHYHBIM BEIOOPOM 110
CTOJIOIAM.

OIIK-8.V.1

14

Brimumure matpuunyro gopmy 3anucu metoaa uckimouenuit XKopaana.

YK-2.3.1

15

Onuiure BEIYUCIUTEIBHYIO CXEMY MeToJ1a UcKiItoueHui XKopana B
1103JIEMEHTHOH (opMme.

OIIK-8.V.1

16

Onumure cxeMmy BbIYUCIIEHUSI 00paTHON MaTpUIlbl METOJIOM UCKIIIOUEHUS
l"aycca.

VK-2.3.1

17

Beimmummre ¢popMyity 175 BBIYUCIEHUS ONPEEIIUTENS] MATPHULBI METOJIOM
uckiIro4eHus I'aycca.

VK-2.3.1

18

Onuimmre anropuT™ UCKIOUeHus ['aycca pemenns cucTeM JIMHEHHBIX
anreOpanvyeckix ypaBHEHUH C MOJTHBIM BEIOOPOM.

YK-2.V.3

19

Onuimmre alnropuT™ UCKIOUeHUs ['aycca pemeHns cucTeM JIMHEHHBIX
anredpanvyeckixX ypaBHEHUH C YAaCTUYHBIM BBIOOPOM I10 CTOJIOLIAM.

YK-2.V.1

20

Beimummre matpuunyto GopMy 3anucu Merojia HckitoueHui ['aycca
pElIeHNs CUCTEM JIMHENHBIX ajire0pandyeckux ypaBHEHUI.

VK-2.3.1

21

Onuimmre OCHOBHYIO cxeMy MeTona ["aycca pemieHus cucteM JIMHEHHBIX
anredpanvyeckiX ypaBHEHUHN B OAJIEMEHTOH Gopme.

VK-2.3.1

22

3aKoHUYNTE (ppa3y. FOBOpHT, 4TO 3aJlava IMOCTAaBJICHA KOPPEKTHO, €CJIIN OHA
paspiinma mnpu JIFOOBIX AOIMYCTHUMBIX BXOAHBIX JaHHBIX B CJIydac, Koraga
HUMCECTCA ... HpI/IBe,Z[I/ITe IMpuUMEp HeKoppeKTHOﬁ 3aga4u.

YK-2.3.1

23

Yemy paBHO YHCIO 00YCITOBICHHOCTH MATPHIIBI CUCTEMBI:
{5X-3.31y:1.69

6x-3.97y=2.03
Kak u3MeHnTCS pelieHne 3TOi CUCTEMBI IIPH NIEPEX0/ie K CHCTEME C
TOM ke MaTpullel u npasoii yacteio (1.7; 2)'? O6ocHyliTe CBOI OTBET.

YK-2.V.3

24

HazoBute onpenenenue moinHou cucremsl GyHkIuil. [IpuBeaute npumepsl.
Paznoxure hyHkmmio

0, x<0,
1, x>0

o cucreMe mormHOMOB Jlexanapa B mpoctpanctse Lo[-1,1].

f(x) =

VK-2.V.1

25

Omnpenenurte 4ucao 00yCIOBIEHHOCTH MaTPHULIbI

VK-2.3.1




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

26

OILCHUTb MOrPEIHOCTh MpuOIIKenns pynkimu 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 npoctpascTe. JJokaXuTe 3TO HEPaBEHCTBO.

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 (DYHKIIMOHAILHOTO MTPOCTPAHCTBA.
[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.

VK-2.3.1

40

[Ipeobpa3yiite cucremy
X1+0.2X2+0.15x3=0.1
{-0.05x1+xZ+O.05X3:0.9
-0.3x1-0.1x2+x3=0.8
K BUIY, IPUTOTHOMY JUIS IPUMEHEHHS HTEPALIHOHHBIX METOJIOB, M pEILIUTe
METOJOM IPOCTON UTEPALlU C NOTPENIHOCTHIO, He npeBocxoasamen 0.01.

OIIK-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.VY.1




(M IPOCTO Pa3HOCTHYIO KPAEBYIO 3a/1a4y), HCIIOJIb3ys 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 PEIICHUS CHCTEMBI, €CITM 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 3aaHHON Touke Xo=0.8 1 Ha BceM 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.V.1

47

Anmnpokcumupyiite GyHKIHIO [X|, 3a1aHHYI0 Ha oTpeske [-1,1]
anreOpandeckuM MHOTOYWJIEHOM CTeNeHH n=4 ¢ IOMOIIbI0 METO/1a
HAaMMEHBIINX KBaJIpaToB. Mcnoyb3yiTe MHOTOWIEHBI JIexkanapa.
Onpenenure BEIMUNHY CPEAHEKBAAPATUYHOIO YKIOHEHUS IOCTPOEHHOTO
MHOTOWIEeHa OT QYHKIIUH |X| Ha 3aIaHHOM OTPE3Ke.

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 cTaTnyeckyro HEONPEASIUMOCTh 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

YK-2.V.3

50

Beinumure MHOrOUIeH Jlarpanska rnepBoi, BTOPON U TPETbEU CTEIIEHU IS
MIPOM3BOJILHBIX U PAaBHOOTCTOSIINX Y3710B. Chopmynupyiite Teopemy
JlarpaH»a 0 CyIIECTBOBAaHUU U €JUHCTBEHHOCTU UHTEPIIOISALUOHHOTO
MHorowieHa Jlarpanxa.

VYK-2.3.1

51

OneHnTe MakKCUMAIIBHYIO IIOIPENIHOCTD HHTEPIIOJIUPOBAHNS MHOTOWIEHOM
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
MHTEPIOJSILIMOHHOr0 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 pa3HOCTeH. 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, Ha3bIBAEMOT0 TaKKE METOJI0M 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 151 KypCOBOTO MPOEKTUPOBAHMSI/BBITIOJIHEHUSI KYPCOBOM pabOThI

No 11/ [TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
) KypcOBO#l pabOThI
Y4eOHbBIM IJIaHOM HE IPETyCMOTPEHO
Bompocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmie 18.

Tabmuna 18 — [IpumepHBIii TepedeHb BOIIPOCOB JUIsI TECTOB

Ne Kon
n/ [TpumepHBIi IepedeHb BOMPOCOB ISl TECTOB VH]THKA-
i} Topa
Packpoiite ckoOku 1 yrpoctute Beipakenue (X+5)(-2x+10)
1) -2x%+50
1 2) 2x2-50 VK-2.3.1
3) 2-X
PemmTe ypaBHeHHE X2+2X-8=0
1) -4
2 2)2 VK-2.3.1
3)-4;2
[pounTerpupyiite Gpynxiuio € Ha npomeskyTke ot 0 10 1
1) 3.565
3 2)3.195 YK-2.3.1
3) 3.825 '
4 | Haitnute npousBoaHyro QyHKImu y=25" YK-2.3.1




1) 2:29"%.cos2x:In2
2) 2-28"%%.5in2x - 1n2
3) 2-205%.5in2x - 1n2

Pemnre cucreMy ypaBHeHUI
X1+Xo+2X3=-1,
{2X1-X2+2X3:-4,
4X1+Xo+4X3=-2.
1) 1;2;3
2)1;2;-2
3)-1;-2;2

YK-2.3.1

3akoHunte Qpasy. [IpuOIMKESHHBIM YHCIIOM «@» Ha3bIBAIOT YHCIIO,
HE3HAYMTEIBHO OTIINYAIONICECS OT ...

1) rounoro A

2) HetouHoro A

3) cpennero A

4) TOYHOTO HE U3BECTHOTO A

5) npubausurearHOro A

VK-2.3.1

3akoHuHTe Ppazy. «a» Ha3bIBACTCS MPHUOIMKECHHBIM 3HaYCHUEM dnciia A 1o
U30BITKY, €CIH ...

l)a<A

2)a=A

3Ja=A

4)a<A

5a>A

YK-2.3.1

Onpenenutsb MpeneabHy0 adCOMIOTHYIO MOTPENIHOCTh yncia §=9.8,
3ameHnsromero gncio g=9.80665 m/c?.

1) 0.007

2) 0.006

3) 9.806

4) 0.7

5) 0.008

VK-2.V.3

3akonuuTte ¢pa3zy. [lorpemHocTs, CBA3aHHAs C CAMOU MOCTaHOBKOM
MaTeMaTHYecKOM 3a1auu,— 370 ...

1) morpemHocTh 3a1a4n

2) NOTrpeIHOCTh METOAA

3) ocraTouHasi MOTPEIIHOCTh

4) morpemnHoCTb AeHCTBUS

5) HavanpHas

VK-2.3.1

10

3akonunte ppasy. [lorpemrHocTs, CBA3aHHAS ¢ HUTUYUEM B MATEMAaTHYECKUX
(hopMyJIax YHCIIOBBIX MTaPaMETPOB, HA3BIBACTCH ...

1) koHeuHoOI

2) abCoMOTHOM

3) HavaIbHOM

4) OTHOCUTETHHOU

5) ocTaTOYHOM

YK-2.3.1

11

Oxpyrnure yncno = 3.1415926535... no nsatu 3Havammx nqudp:
1) 3.1416

2) 3.1425

3) 3.142

4)3.14

5) 0.1415

YK-2.V.3

12

Haiitu 3Hauenue In3 ¢ Tourocthio 10 107,

OIIK-




1) 1.09861
2) 1.01

3) 1.098132
4) 1.02

5) 1.3

8.3.1

13

Ha3zoBute MeTo, C MOMOIIIBbIO KOTOPOTO YHCIIO BEPHBIX LU(P MPUMEPHO
yIIBauBaeTCsI HA KAKJIOM ITaIle 110 CPABHEHHIO C TICPBOHAYATILHBIM
KOJINYECTBOM:

1) popmyna Teiinopa

2) dopmyna MaxknopeHa

3) meron Kpamepa

4) mporuecc Jlanombepa

5) mpouecc 'epona

VK-2.3.1

14

MeTo10M MOJIOBUHHOTO JIEEHUS] YTOUHUTE KOPEHb YpaBHEHUSI
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

Haiinure BemiecTBeHHbIE KOPHU ypaBHeHHs 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 Ppazy. MeToa, NO3BOISAIOMNIN MOITYYUTh KOPHU CUCTEMBI C
3aJJaHHOHN TOYHOCTBIO IYTEM CXOISIIUXCSI OECKOHEYHBIX MPOIECCOB,~ ATO ...
1) uTepannOHHBINA METO

2) TOYHBIA METOJ

3) npuOIM>KEHHBIN METOJT

4) OTHOCUTEBHBIN METOT

5) meton 3erinens

VK-2.3.1

17

3akonuuTte ¢pa3zy. Llenbrit 0THOPOIHBIN MOJTUHOM BTOPOM CTENIEHU OT «Ny
NIEPEMEHHBIX Ha3bIBAETCH ...

1) kyOuueckoii popmoit

2) npssAMOYTOJIbHOM (hopMoi

3) xBazgpaTuuHOU popmoit

4) TpeyroabHOR GopmMoit

5) maTpuyHO# hopmoit

OIIK-
1.B.1

18

[Ipocreiiiias Gpopma 3TOro MEeTO/Aa 3aKIFOYAETCS B TOM, YTO Ha KaXKJIOM IIare
o0pararoT B HyJIb MAaKCUMAITBHYIO TT0 MOIYJTIO HEBSA3KY ITyTEM N3MCHCHHUS
3HAYEHUS! COOTBETCTBYIOIIEH KOMIIOHEHTHI TPUOIMKESHHUS.

1) meton ocnabiieHust

2) UTepalluOHHBIA METO

3) MeToa 0OpaTHBIX MATPHI]

4) Beqymuit METox

5) meton INaycca

YK-2.3.1

19

Cdhopmynupyiite nepByio Teopemy bonbiiano-Komm.

1) YpaBrenue Buna aoX"+oiX"1+.. .+ on1X+ on=0 HMeeT paBHO «N» KOpHEii,
BEIICCTBCHHBIX HJIM KOMILICKCHBIX, €CIIH KOPEHb KPATHOCTH «K» cUnTaTh 3a
«K» xopHeii.

YK-2.3.1




2) Ecu ynkius f(X) onpenenena u HenpepbiBHA Ha oTpe3ke [a;b], To ona
HHTErpUpyeMa Ha 3TOM OTPE3KE.
3) Eciu dynxmus f(X) onpenencna u HenpepsiBHA Ha oTpeske [a;b] u

MPUHUMACT Ha €ro KOHIIaX 3HAYCHHS Pa3HbIX 3HAKOB, TO Ha [a;h] comepkuTcs,

10 MEHbIIEH Mepe, 0uH KopeHb ypaBHenus f(X)=0.

4) Ecnu ynkius f(X) onpenenena u quddepenuupyema Ha otpeske [a;b], To

OHa HeTpephIBHA Ha TOM OTpPE3Ke.

5) Onpenenurens D=|aij| N-ro mopsizika paBeH CyMMe MPOU3BEICHHIA
AJIEMEHTOB KaKOW-TMO0 CTPOKH (CTOIO0IIa) HA UX aJIreOpandecKue
JOTIOJTHEHHSI.

20

Hamnuimre pekyppeHTHYIO (GopMyiTy METOAA IPOCTON UTEPAL[MH
l) Xn+1=B'xp+C

2) X=¢

3) x=¢

4) Xn+1= Y (Xn)+¢(Xn)

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

OIIK-
8.3.1

21

Kak nnaue Ha3piBatoT MeToa HeroToHa?
1) MeTo/ KOJUTOKAIMK

2) Meroa nporoHKu

3) Meroa kacaTeIbHBIX

4) Mertop utepanuii

5) Meton xopn

VK-2.3.1

22

Yro o0mero y Merojia Xop/ U METO/1a UTepariuii?

1) CBoiicTBO cCaMOMCIIPABIIIEMOCTH.

2) OOu1ast CKOpOCTh U CBOMCTBO CAMOMCIIPABIIIEMOCTH.
3) OGm1ast CKOpPOCTb.

4) JlerkocTh IIpH pEeLICHUH.

5) TpebyeTcsi HaXO0KIeHHUE TTPOU3BOTHOM

VK-2.3.1

23

3akoHuuTe (ppazy. Bce MeTobI BHIUMCIEHUS HHTEIPAJIOB JIEJIATCS HA ...
1) [IpsiMbie 1 UTEPaTUBHBIC

2) IlpsiMble U KOCBEHHBIE

3) Tounsle u npuOIMKEHHBIE

4) AnanuTHuyeckue u rpapuueckue

5) [pubnxeHHbIC U CUCTEMATUYECKHE

VK-2.3.1

24

3akoHuute pazy. ['eomerpuueckas HuxHssA cymma J{apOy paBHa

1) [Tmomanu cTynmeH4YaToro MHOTOYToJIbHUKA, COJIEPYKAIIETOCs B
KPUBOJIMHENHOH TPAIELVH.

2) [Inouiaau cTyneHyaToro MHOrOyrojibHUKA, COJEPKaIIero BHYTpH ce0st
KPUBOJIMHENHYIO TPANELUIO.

3) [Tnomaau mpsSMOYTOJIBHOTO MapasuIeeUIe 1a.

4) TInomaay CTyIeH4YaToro mMecTUYroIbHUKA.

5) IInomanu cTyneH4aToro NpsiMOyroJibHUKA.

YK-2.3.1

25

I[JISI 3aIlaHHOI71 Ta6J’II/IL[BI 3HA4YCHUHU OIpeaciinTe CTCIICHb anre6pa1/1qec1<0ro
HHTCPIOJATMOHHOIO IMTOJIMHOMA
ti -1 3 -1 0
Xi 2 2 0 -1 4
1) n=1
2) n=0
3) n=3
4) n=4

N

OIlIK-
1.3.1

26

[IpounTerpupyiite QyHKIHIO X° Ha MpoMeskyTKe OT 0 10 2 METOIOM JT€BBIX
MPSIMOYTOJIbHUKOB. YHcIo 0Tpe3koB N=4.

OIIK-
1.V.1




1) 7/4
2) 417
3) 3/7
4)7/3

Haiinmure coOCTBEHHBIC YHCIIa MATPHUIIBI
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

3akoHuuTe Ppa3y. MeTobl BEIUMCIEHUH, CBA3aHHBIE C 3aMEHOM OECKOHEUHBIX
IIPOLIECCOB KOHEYHOM ITOCIIEI0BATENBHOCTBIO JEUCTBUN, —3TO ...

1) aHanuTHYECKHUE METO/IbI

28 | 2) TOYHBIC METOMBI YK-2.3.1
3) TOUHbIE AHATUTHYECKUE METO/IbI
4) npuOIMKEHHBIE METOIBI

5) ynClIeHHbIE METO/IbI

Jlana Tabnuna 3Ha4eHU KOAPPHUIMEHTA (¢ CHUKECHUS JTOIYCKAEMbIX
HaNpsDKEHUH Ha C)KaTHe, COOTBETCTBYIOIIMX THOKOCTH A CTAJIBHOTO CTEPIKHS.
A 10 30 50 70 90 110 150 170 190 210

¢ | 0.987 | 0.931 | 0.852 | 0.754 | 0.612 | 0.478 | 0.286 | 0.218 | 0.177 | 0.147

29 Jlist cTa’nbHOTO CTEPKHS ¢ TMOKOCThIO A=140 uHTEprosnaLueil 3HaueHuit A 1 @
HanauTe Kod((OUIHUEHT (O CHIXKEHUS JOMyCKaeMbIX HaNpsHKEHUH Ha cKaTue.
1) 0.54

2) 0.83

3) 0.62

4) 0.33

5)0.16

VK-2.V.3

3akoHunTe Ppa3y. BenmnunHa, paBHas MaKCUMAJILHO BO3MOKHOMY

K03 HUIIMEHTY YCUIEHUS! OTHOCUTEIIFHOH MOTPEIIHOCTH OT TPaBOM YacTH K
PELICHUIO CUCTEMBI JINHEHHBIX anreOpandeckux ypaBHenui A x=b (det A#0,
b#0), —a10 ...

30 | 1) Hopma maTpuisr A YK-2.3.1
2) ompenenuTenh MaTpUIbl A

3) unciio 00YCIIOBIEHHOCTH MAaTPHIIBI A
4) cnen Matpuip A

5) paur matpuisr 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,  ONpPEACNSIONIMEe  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. Meroaudeckre yKa3aHus A1 00y4JaIOMUXCs 110 OCBOCHUIO JUCITUTUTHHBI

11.1. Meroauyeckue yKazaHus s OOy4YalOIIMXCS 110 OCBOCHUIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
rIyOOKOe W SICHOE W3JNIOKeHWEe ydeOHoro marepuana. Ha3HaueHHWe COBPEMEHHOH JICKIIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TEME, a B OCBOCHUU
dbyHIaMEHTAIBHBIX MpoOJIeM JUCHHUIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHNX
JTOCTHKEHUI HaydyHOM MbIcTu. B yueOHOM mporiecce JEKIUS BBIIOIHSAET METOA0JIOTHYECKYIO,
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 OCBOSHUU 00YYAIOUTUMUCS 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, JIOOBU K  MOpeaIMeTy 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 MaTepHal MOXET CONPOBOXKIAThCA JIEMOHCTpAlMEl CIIAWJI0OB 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/IeIOB/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. Meroauueckue ykazaHHs ISl OOYYarOIIUXCS IO MPOXOXKICHHIO TPAKTHUECKUX
3aHATHI

[IpakTrueckoe 3aHITHE SIBISETCS OJHOM M3 OCHOBHBIX (DOpM OpraHmzanuu y4eOHOTO
mpoliecca, 3aKI0Yaronasicsl B BHIOJTHEHUN 00YyJaIOIIUMUCS MO PYKOBOJICTBOM MpETogaBaTens
KOMILIEKCa YYEOHBIX 3aJlaHUi C METbI0 YCBOCHHUS HAyYHO-TEOPETHYECKHX OCHOB Y4YeOHOMH
JTUCITUTLIMHBL, TPHOOPETEHUSI YMEHU U HaBBIKOB, OIBITa TBOPUECKOH JeATEeIHLHOCTH.

[lenpr0 MpakTHYECKOTO 3aHATHUS ISl 00YYAIOMIErocs SBISICTCS MPUBUTHE O00yUJarOIIUMCS
YMEHHH U HaBBIKOB MMPAKTUYECKOU IEATENBHOCTH 110 U3YyYaeMOW TUCLUIIIIMHE.

[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 METOJUKAMHU H3y4YCHUs KOHKPETHOW yueOHOI
JUCHUIIIINHBI,

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

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

TpeboBaHusl K NPOBEACHUIO 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.

BrimonHeHnue npakTHYecKor paboThl COCTOUT M3 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: Ha3BaHWE IMCLUIUIMHBI, Ha3BaHME
NpaKTUYeCKOH paloThl, (GaMuiaus W WHUIMAIBl TpernojaBatens, (paMuwing W WHHUIAAIBI
CTYZIEHTa, HOMEp €ro y4yeOHOM I'pyIIIbl U 1aTa 3alUThl paOOTHI.

Ocno6nas wacmb JOJDKHA COJEPXKaTh 3aJaHUE, 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

TUTYNBHBIN JTUCT OTYETA JTOJHKEH COOTBETCTBOBATH MIAOJIOHY, IPUBEIEHHOMY B CEKTOPE
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 NpHBeJeHbl B CEKTOpe HOpMaTUBHOM JokymeHTtanuu ['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 HOpMATUBHOM 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/BBINOIHEHUS 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 IperojaBaTelisi, HoO 0e3 ero HernocpeaCTBEHHOTO
y4acTH4.

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



B mporecce BBIMOTHEHHSI CaMOCTOSITENIEHON paboThl, Yy oOydaromierocs: (GopMupyercs
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(hecCHOHATILHOTO 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. Meroauueckue yKazaHus JUIE OOy4yaroIIMXCs MO MPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

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

Tekylmunii 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 Oajuiax, U YYUTHIBAIOTCS MPHU MIPOBEACHUU
IIPOMEKYTOUHBIX aTTECTALUM.

CucreMa OLICHOK IIpU MPOBEACHUU TEKYILIErO0 KOHTPOJSA U IMPOMEKYTOUYHOM aTTecTaluu
OCYIIECTBIISIETCS. B COOTBETCTBHUU C PYKOBOIAIIUM JOKyMeHTOM opranuzamuu PO I'VAIL
CMK 3.76 «llonoxeHue o TEKylleM KOHTpPOJIE yCIIEBAEMOCTH M IIPOMEXYTOUHOM aTTECTALUU
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 ykazaHus A OOy4YarOUIUXCS MO MPOXOXKICHUIO MPOMEKYTOUHOMN
aTTEeCTallUU.

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

— D9JK3aMeH — (opma OLEHKM 3HaHUM, NOJYyYEHHBIX OOydYaloIIMMCi B Ipolecce
M3YYEHHUS BCEW NUCLUIUIMHBI WM €€ YaCTH, HaBBIKOB CAMOCTOSATEIbHONW paboThl, CHOCOOHOCTH
NPUMEHATh MX JJis pEHIeHUs] MPAKTHUECKUX 3ajad. JK3aMeH, Kak MpaBWIO, MPOBOJUTCS B
MeproJ; SK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOM OIIEHKON «OTIUYHOY,
«XOPOLIOY, KYJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

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

B ciydae HEBBINOIHEHUS BBINIEHU3JI0KEHHOTO, CTYJIEHT, MPH YCHEIIHOM IMPOXO0KIECHUU
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 JTOoKyMeHTOoM opranuszauuu PO 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.

Jluct BHeceHUs U3MEHEHUH B pabouyo MporpamMmy JUCIUILIAHBI
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