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AHHOTaNINA

JucuumuHa «BerauciureapbHas MaTeMaTHKa» BXOAUT B 00Pa30BaTEIBHYIO MPOTPaMMy
BBICIIErO O0pa3oBaHMsi — TMporpaMMmy OakajlaBpuaTa IO HAMpPaBJICHUIO MOATOTOBKH/
cnenmanbHocT  09.03.02  «MHPOpPMAIIMOHHBIE CHCTEMBI W TEXHOJOTHUW» HAINpPaBIEHHOCTU
«HpopMaIIMOHHBIE TEXHOJOTHMH B MeauanHaycTpumy». [ucnumimba peanusyercs kadempoit
«Ne2y.

JucuuniuHa HauejaeHa Ha GOpPMHUPOBAHKE Y BBITYCKHUKA CIEIYIOIINX KOMIETCHIINN:

YK-2 «CnocobeH ompenensTh Kpyr 3a/ad B paMKax MOCTaBICHHOW IIEIM U BBIOMPATH
ONTHUMAJIbHBIE CIIOCOOBI MX PEIICHUs, UCXOAS U3 JEHCTBYIOIIMUX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHUID)

OIIK-1 «CnocobGeH NpUMEHATh €CTeCTBEHHOHAy4YHBbIC M OOIIECHH)KCHEPHBIC 3HAHMS,
METO/Ib MATEMaTHYECKOTO aHAIN3a U MOJICTIMPOBAHUS, TEOPETHUECKOTO U IKCIIEPUMEHTAIHLHOTO
UCCJIEIOBaHMS B MPOPECCUOHANBHOMN A€ITEIbHOCTI

OIIK-8 «CrocobeH NpUMEHSATh MaTeMaTH4YeCKUe MOMAETH, METOAbl M CpEACTBa
MPOEKTUPOBAHUS UH(DOPMALIMOHHBIX U aBTOMATH3UPOBAHHBIX CHCTEM)

CopepxaHre ITUCHHUIUIMHBI OXBATBHIBAET KPYI BOIMPOCOB, CBSI3aHHBIX C OCHOBAMHU
YHCIEHHBIX METOJOB pELICHUS 3ajad JIMHEHHOW anreOpbl, TPaJWIMOHHBIX 3aJad aHalIu3a
(anmpokcumarnys GyHKIUH, YuciieHHOe AU GEepSHIIMPOBAHUE W YUCICHHOC MHTETPUPOBAHUE) U
muddepeHIanbHbIX YpaBHEHUH.

[IperonaBanre MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAyIomme (HOPMBI OpraHHU3alUN
y4eOHOro  mpolecca: JeKyuu, NpaKmudeckue 3aHAmMus, CcamocmosmenvHas paboma
obyuarowe2ocs.

[IporpaMMo#l IUCHUIUIMHBI TPEIYCMOTPEHBI CIEAYIOUINE BHABI KOHTPOJS: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTeCTaIHs B (popMe dK3aMeHa.

OO6miast TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3bIK 00y4YeHUs IO JUCIHUILTUHE KPYCCKHUI.



1. IlepedeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHUS MO JUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[Toryuyenue oOyyaromMMHCs HEOOXOJUMBIX 3HAHUM, YMEHUN U HABBIKOB JI PELICHUS
3aja4, WCHOJB3YIOIUX almapaT BBIYMCIUTENBHOW MareMaTtukd. JlucumruimHa Gasupyercs Ha
MaTeMaTHUYeCKUX pasfenax, HeOOXOIUMBIX CTYyIAEHTaM NIpH H3YYEHHHU OOIICMH)KEHEPHBIX U
CIEIUANIbHBIX TUCIUIUIMH, IPU pacdeTaxX, CBA3aHHBIX C BBIMOJHEHUEM KYPCOBBIX U JTUTUIOMHBIX
pabor.

1.2. JlucumninHa BXOJUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTeIbHON MPOTPaMMBI
BhIcIIero oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIBTATOB O0YUEHUS MO JUCHIUTLINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTaTaMu ocBoeHus: OI1 BO.

B pesynbrare u3ydeHus AUCHUILIUHBI OOYYaIOUIUICS JODKEH 00JalaTh CIelyroIuMu
KOMIETCHIMSIMH WM WX YacTsMHu. KoMneTeHIMy U MHAMKATOPhI UX JIOCTHXKEHUS MPUBEICHBI B

Tabimuue 1.

Ta6ymmma 1 — [lepeyeHb KOMITETEHIIMA W MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynmna)

KOI[ 1 HAMMCHOBAHUC

KOI[ N HAMMCHOBAHUC MHHUKATOpAa

peuiceHud, nCXoa1 u3

KOMIIETEHIINHU KOMIIETEHIIHHU OCTHIKEHUS KOMIIETEHIINU
VK-2 Criocoben
VK-2.3.1 3HaTh BUJIBI pECYPCOB U
OTIPENIETATh KPyT
OTpaHUYEHUS JIS PEIICHUS
3a/1a4 B paMKax
- IIOCTAaBJICHHBIX 3a1a4
IIOCTABJICHHOH €N U
BEIGHDATE VYK-2.V.1 ymeTs NpoBOANUTH aHATIN3
P MIOCTABJICHHOM LM U (DOPMYJITHPOBATH
OIITHUMAJILHEIE
YHuBepcaabHbIE 3a/1a4, KOTOPbIE HEOOXOIUMO PEIIHUTh
CIIOCOOBI X
KOMIIETEHIINHU IUIA €€ TOCTUIKEHUS

VYK-2.V¥.3 ymeTh BbIABUTATh

JENCTBYIOLIUX o o

aIbTEPHATUBHBIC BAPUAHTHI ICUCTBUH C
MIPaBOBBIX HOPM,

1IEJIbI0 BIOOPA ONTUMAJIBHBIX CITOCOO0B
HMEIOIIUXCS

peIIeHus 3a/1a4, B TOM YHUCJIE C
becypeos 1 MOMOIIIBIO ITU(POBBIX CPEJCTB
OTpaHUYECHUU P P
OIIK-1 Cnocoben OIIK-1.3.1 3HaTh OCHOBBEI MATEMAaTHKH,
MPUMEHSITh (bU3HUKY, BBIYUCTUTENBHON TEXHUKU U
€CTECTBEHHOHAYYHbIE | TPOrPAMMHUPOBAHUS

1 OOILENH)KEHEPHBIE
3HAHHS, METOIbI

OIIK-1.¥.1 ymeTs pemars cTaHAapTHBIE
npogeCCUOHANIbHBIC 3a/1a4U C

MaTeMaTH4YeCKOro MPUMEHEHHEM €CTECTBEHHOHAYYHBIX U
O6menpodeccuonaabHbIe .
aHanu3a u OOIIEMH)KCHEPHBIX 3HAHHI, METOJIOB
KOMITETEHITNH
MOJIETTUPOBAHUS, MaTeMaTHYECKOTO aHalu3a u
TEOPETUUECKOTO U MOJICTTUPOBAHUS
skcnepuMmenTanbHoro | OIIK-1.B.1 umers HaBBIKK
HCCTIEIOBaHUS B TEOPETUIECKOTO U IKCIIEPHUMEHTAIHLHOTO
npodeccroHanbHOM UCCIIEIOBaHUS OOBEKTOB
NESATSIIEHOCTH PO eCCHOHATLHOM IS TEIIbHOCTH
OIIK-8 Cnocoben OIIK-8.3.1 3HaTh METOOJIOTHIO U
MIPUMCHSIT OCHOBHBIE METOJIBI MATEeMaTHIECKOTO
MaTeMaTHYeCKHe MOJICTTMPOBAHUS, KITaCCU(DUKAIIIO U
MOJICITH, METOJIbI 1 CJIOBHS TPUMECHEHHSI MOJIETICH
Ob6menpodeccnoHanbHbIE FCH, a y p A ’
cpencTaa OCHOBHBIE METOJIbI M CPEJICTBA
KOMITCTCHITHH
MTPOCKTHPOBAHHSI MIPOSKTUPOBAHUS HH()OPMAITMOHHBIX U
MH()OPMALIMOHHBIX U | aBTOMATU3UPOBAHHBIX CUCTEM,
ABTOMATHU3MPOBAHHBIX | MHCTPYMEHTAIBHBIC CPEICTBA
CUCTEM MOJICTTUPOBAHUS ¥ TIPOSKTUPOBAHUS




MH(POPMALMOHHBIX U
aBTOMAaTH3MPOBAHHBIX CHCTEM
OIIK-8.V.1 ymeTs npuMeHsTh Ha
NpaKTHKEe MaTeMaTH4eCcKUue MOJIEIH,
METOMBI M CPEJICTBA MPOCKTUPOBAHUS U
aBTOMATH3allMU CUCTEM Ha MPAKTHKE

2. Mecro nucuumumHbl B cTpykType OI1

JluctumimHaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS
IIPU U3YYEHUH CIIETYIOLUX TUCIUILINH:

- «Marematuka. AHaTUTHYECKast TEOMETPUS U JIMHEHHAas anredpay,

- «Maremaruka. MatemMaTH4eCKUN aHATIU3Y,

- «OCHOBBI TPOrPAMMHUPOBAHUSY.

3HaHuUsA, MOJYyYEHHbIE NPU HM3YyYEHHHM Marepuana JaHHOM JMCLMIUIMHBIL, MUMEKT Kak
CaMOCTOSITEJIbHOE 3HAUYCHHE, TaK U MOTYT UCIIOIb30BATHCS MPU N3YUYEHUHU APYTUX JTUCHUTLIINH:

- «MopaenupoBaHuEe CUCTEM.

3. O0beM u TpyI0EMKOCTh TUCIUTLIAHBI
Jannaple 00 o0mEeM o0beMe MUCIUIUIMHBI, TPYIOSMKOCTH OTICIBHBIX BHJIOB Y4COHOM
paboThI 10 TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYAOEMKOCTH TI0 CEMeCTpaMm) MpPeACTaBICHbI B
tabnuie 2.

Tabmuna 2 — O0beM U TPYJAO0EMKOCTh AUCHUILIUHBI

TpyroemMKOCTh 110

Bun yuebnoit paboTbl Bcero ceMecTpam
Ne4
1 2 3
Oowan mpyooemKocmbo OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacose npakmuueckoi no020moeKu
Ayoumopnbie 3anamus, BCETO 4ac. 51 51
B TOM YHUCJIE:
neknuu (JI), (wac) 34 34
npakTuueckue/cemunapckue 3anstus (113), 17 17
(dac)

nabopatopsble padotsl (JIP), (yac)
KypcoBoi npoekT (pabota) (KII, KP), (gac)

9K3aMeH, (4Jac) 27 27
Camocmoamenvnas paboma, Bcero (dac) 30 30
Buo npomesxcymounoii ammecmayuu’ 3a4er,
mudd. 3adger, sk3amen (3auer, Hudd. 3ay, JK3. JK3.
OK3.*%)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyI0EMKOCTH JUCIUILTHHBI IO pa3JeiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI ¥ KX TPYJOEMKOCTh TIPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasiesbl, TEMBI JUCHUIIITHHBL Jlexm | - T13 JIP KII CPC
’ (uac) (C3) (gac) (wac) | (wac)

Cemectp 4




Pazgen 1. Ananutuyeckrue OCHOBHI BEIUUCIUTEIBHON 4 1 3

MaTeMaTHKH

Paznen 2. UncneHHbpie METOIBI PEIICHUST YPaBHEHHHA 4 6 3

Y CUCTEM yYpaBHCHHIA

Paznen 3. [IpsiMbie METOBI pEIICHHS TPOOJIEMBI 3 ) 4

COOCTBEHHBIX 3HAUCHHH

Pazgen 4. Yactuanas mpobiemMa cOOCTBEHHBIX 3 ) 4

3HAYCHUM

Paspgen 5. tepanuoHHbIe METO/IbI PELICHUS IOJTHOU 4 ) 4

po0IeMBbI COOCTBEHHBIX 3HAUCHHI

Paznen 6. Uncnennoe nuddepeHnupoBanme GyHKINH. 4 4 3

WuTepnionsunonnbie GopMyibl.

Paznen 7. UncneHHble METOIBI IPUOTMKECHUS 4 5 3

hyHKIII

Pasznen 8. UnciieHHOE HHTErPUPOBaHKEe PYHKIIAI 4 2 3

Paznen 9. Uncnennoe MHTErpupoBaHue 4 5 3

00BIKHOBEHHBIX (D depeHnnaIbHbIX YpaBHEHUH

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

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
00y4JaroIMMUCS OMPEICTICHHBIX TPYAOBBIX (PYHKIIHIA, CBSI3aHHBIX ¢ OyayIiel nmpodeccuoHanbHON
JIESITELHOCTBIO.

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

Tabmuma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO UK

Howmep
pasznena

HazBanue u COACPIKAHUC PA3JACIIOB U TCM JICKITUOHHBIX 3aHATHH

AHaJMTHYeCKHEe OCHOBBI BBIYHCJINTENbHON MaremaTuku. IlorpemHoctu
YHCJIEHHOr0 pemieHusa. Metpudeckue npocrpancTBa. Onepatopbl U QYHKIIMOHABI.
Meton mocienoBaTeNbHbIX —NpuOMMkeHud (teopema banaxa). JIunelinble
npoctpancTBa. HopmupoBanHble mnpocTpaHcTBa. IIpocTpaHcTBa €O CKalspHBIM
IIPOU3BEACHUEM.

YuciieHHbIE METOAbI PELICeHUs] YPABHEHUH U CHCTeM YpaBHeHui. lTepanonnsie
METO/Ibl PEIICHUs HEeJTMHEWHBIX ypaBHEHU. MeTol TOJOBUHHOTO JeNeHus (MEeTo
OMCEeKIIMM WM METOJa JAWXOTOMHH). Mertom xopa. MeTon kacaTelnbHBIX (METO
HrroTona). Meton urepanuii s HEIMHEWHBIX ypaBHEHUN. MeToj ureparuit s
JINHEMHBIX CUCTEM. PellleHre CUCTEM HEJMHENMHBIX YpaBHEHUN MeTo0M HbroToHa.
[IpsiMble MeTOABI pELIEHUS CUCTEM JIMHEWHBIX ainreOpanyeckux ypaBHEHUH.
Pemienue cucreM JMHENHBIX YpPaBHEHHWHW C MAaTpPULAMHU CIIELUAJIBHOIO BHUJIA
(TpexauaroHajgbHbIE MaTPUIIbI).

IIpsimble MeTOABI pelieHUsi MPo0JieMbl COOCTBEHHBIX 3HaveHMid. [locraHoBka
3a/la4d ¥ METOJIOB €€ PeUIeHHs. Y CTOHYUBOCTh MPOOIEMbI COOCTBEHHBIX 3HAYCHHIA.
Meron ['muBenca. Meron lanunesckoro. Meron Jlesepbe. Meton danneena.




YacruyHass mnpolJjemMa coOCTBeHHbIX 3Ha4veHHMH. CTENEHHON MeTon M €ro
MOI[I/I(bI/IKaI_[I/II/I. MGTOI[LI, OCHOBAaHHBIC Ha MaKCHUMH3AIlMM OTHOIICHUA Penes.
YTOoYHEHHE  M30JIMPOBAHHOTO  COOCTBEHHOTO  3HAYEHHUS W BBIYMCIICHUE
COOTBETCTBYIOLIETO €My COOCTBEHHOT'O BEKTOPA.

HTepanuoHHbie METOAbI PellIeHUs MOJHOM MP001eMbl COOCTBEHHbIX 3HAYEHMIA.
Meroa SIkobu. YTouHeHHE COOCTBEHHBIX 3HAYCHHH. MeTosl OMCeKIMu. ANITrOpuT™M
LR. Anroputm QR.

Yuciaennoe nupdepennuposanne pynkuuid. MHTepnoassiuoHHbie (Gpopmy.Jibl.
Wutepnonuposanne ¢yHkumid. VHTepnomsiuusa crutaiHamu. VHTEpIoIsIUOHHBIN
MHorouwieH Jlarpamka. Muorounensl YebbieBa. JuddepeHnnpoBanne Ha OCHOBE

¢dbopmynbl  Ctupnusra.
dbopmybl Jlarpanxa.

MHTEPHOIAIMOHHON  (opmynel  HeroToHa.

JuddepenuupoBanue Ha OCHOBE
JuddepeHnupoBanre Ha OCHOBE WHTEPIIOJSIIMOHHON

MHuoro4ieHsl

CPEIHEKBAIPaTUYHOW METPHUKE.
MHOI'OYJICHAMH.

OpTOFOHaJII)HBIe MHOI'OYJICHBI.
Jlareppa.
TPUTOHOMCTPHUICCKUMH MHOTOUJICHAMMU.

[Ipubnuxenue

MHoOTro41eHbI

MuorouieHsl

Opmuta. IIpubmmkenue

YucieHHble MeTOAbl NpHUOJIMKeHHs (QYHKUUA. Annpoxcumarus (yHKIUN B
¢yHKIMil  anreOpandyeckuMU
Jlexxannpa.

GyHKIMIA

YuciaenHoe wHTerpupoBanue ¢QyHkmmid. Keanpatypueie ¢opmynbl Herorona-
Koreca. ®opmyna tpanenuii. ®opmyna Cumiicona (dpopmyna napadoi). Gopmyisl
Hrrorona-Koteca BBICIIUX MOPSIKOB.

Yucaennoe

HHTErpUpPOBaHME

00BIKHOBEHHBIX

Au(ppepeHnaIbLHBIX
ypaBHeHuii. Meton Ditnepa. Meron Pynre-Kyrra. Meton Anamca.

4.3. Tlpaktudeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYJOEMKOCTb IPUBE/IEHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsITHs U UX TPYJIOEMKOCTh

W3 Hux Ne
Ne Tembl MPaKTUYECKUX DopMbI IPAKTUYECKUX TpynoeMKocTb, | MpaKTUYECKOM | pa3aena
/ 3aHATAN 3aHATHAN ("ac) IIOJrOTOBKH, | JACIUII-
(dac) JIUHBI
Cemectp 4
Amnanuruyeckue
OCHOBBI
1 N Pemenne 3agau 1 1
BBIYHCIIUTEIILHOM
MaTeMaTHKH
Nrepanuonnsie
METOJIBI DELIeHHs! Pemenue 3amau.
2 P PacuerHo-rpadmueckas 2 2
HEJIMHEMHBIX
. pabora
ypaBHEHUH
Pemenne nuHEHHBIX Pemenne 3amgad.
3 | cucteM METOIOM PacuerHo-rpadnueckas 2 2
uTepanui pabora
Pemenne cucrem
N Pemenne 3amad.
HEJIMHEMHBIX
4 . PacuerHo-rpadmueckas 2 2
YPaBHEHUH METOAOM
pabora
Hrrorona




o Pemenne 3amauq.
HHTepHoNSIUOHHBIN
5 PacuerHo-rpaduueckas 2 6
MHorouwieH Jlarpamka
pabota
Hduddepenunpoanne
Ha OCHOBE Pewenune 3anay.
6 | HHTEPIOIAUOHHBIX PacuerHo-rpaduueckas 2 6
¢dopmyn HetoToHa n pabora
CrupnuHra
Anmnpoxcumarius
(byHKIMiA B Pemenue 3anau.
7 y N PacuerHo-rpaduueckas 2 7
CpeHEeKBaAPATHYHON
pabora
METPHKE
Hucnennoe Pewenune 3anay.
8 | uHTErpupoBaHHUe PacuetHo-rpaduueckas 2 8
byHKIMH pabora
HucnenHoe
WHTETPUPOBAHNE Penrenue 3anau.
9 | OOBIKHOBEHHBIX PacuerHo-rpadmueckas 2 9
T QepeHInaATBEHBIX pabora
ypaBHEHUH
Bcero 17
4.4, JlabopaTopHBbIC 3aHATHS
Tewmbl TabopaTOPHBIX 3aHATHH U UX TPYJAOEMKOCTh PUBEACHBI B TA0HIIC O.
Tabmuna 6 — JlabopaTropHble 3aHATHS U UX TPYJIOEMKOCTh
M3 Hux Ne
Ne TpynoeMKOCTb, | IPaKTHYECKOM | pa3aena
HaunmenoBanue 1a00paTopHBIX paboT py - | TP p
/1 (dac) MMOATOTOBKH, | AWCIIHAI
(gac) JIUHBI

VY4eOHbBIM MJIaHOM HE PEAYCMOTPEHO

Bcero

4.5. KypcoBoe nmpoeKkTHpoBaHHe/ BHITTOTHEHUE KypCOBOU PabOTHI
VY4eOHBIM MJIaHOM HE MPEAyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00y4aroUIXcs
Bunbl camocTosiTenbHON paboThI U €€ TPYAO0EMKOCTh IPUBEJIEHBI B TabuLe 7.

Tabnuna 7 — Buabl caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

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

W3yueHne TeopeTUYecKoro Marepuasia

10 10
quciumingel (TO)
Kypcosoe npoektuposanue (KII, KP)
PacuetHo-rpaduueckue 3amanus (PI'3) 6 6
Brimosnnenue pegepata (P)




[ToaroroBka K TEKyIemy KOHTPOIIIO 6 6
ycneBaemoctu (TKY)
Homamnee 3aganue ([13)
KonTtposbabie paboTsl 3a09Hnk0B (KP3)
IToaroroBka K mMpOMeXyTOYHOMU 8 8
arrectanuu (I1A)

Bcero: 30 30

5. IlepedyeHnb yueOHO-METOUYECKOTO 00ECTICUCHUS
JUISL CAMOCTOSITENIbHON PabOoThI 00yUYaIOMKXCS [0 JUCHUIUTHHE (MOJTYJIIIO)

yLIe6HO'MeTOI[I/ILIeCKI/Ie MaTcpualibl JJI1 CaMOCTOSATECILHOM pa6OTBI o6y11a101unxc;{ YKa3aHblI B II.I1.

7-11.

6. IlepeueHb MEYaTHBIX U ANEKTPOHHBIX YUEOHBIX W3aHUN

[lepeueHpb neyaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/1aHUH NpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeYaTHBIX U JIEKTPOHHBIX yUEOHBIX U3AaHUN

Mudp/
URL anpec

bubnuorpaduueckas ccpiika

Komuectso
9K3EMILTSIPOB B
oubnmoTexe
(xkpome
ANEKTPOHHBIX
AK3EMILISIPOB)

ONEKTPOHHBIN pecypc

Accayi, B. H. BeruuciaurensHas
MaTeMaTHKa: y4eOHO-METOIUYEeCKOe
nocobue / B. H. Accayn, M. M.
lanunees, I'. H. psakona; C.-
[TetepO. roc. yH-T adpoKOCM.
npubdopocTpoeHus. - CaHKT-
[etepOypr: U3n-Bo 'YAIL, 2023. —
72 c.

DNEKTPOHHBIN pecypc

byrenuna, /. B. BeruncnurensHas
MaTeMaTuka: yueoHoe nocodue / 1.
B. Byrenuna, A. B. Ctpeneros ; C.-
[TetepO. roc. yH-T adpoKOCM.
npudopoctpoenus. - CII6. : U3a-Bo
I'VAII, 2007. - 87 c.

https://e.lanbook.com/book/126099

baxgamnos, H. C. UuciieHHBIE METOIBI
: yuebnuk / H. C. baxsanos, H. I1.
Kunxos, I'. M. Kob6eapkoB. — 9-¢
u3n. — Mocksa : Jlabopatopus
3Hanmi, 2020. — 636 c.

9BC Jlaub

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

Hemunosuy, b. I1. OcHOBBI
BBIYUCIIUTEIILHON MaTEMaTHKH:
yueOHoe rocobue / b. I1.
Hemunosuy, . A. Mapon. — 8-e
u3n., crep. — Cankr-IlerepOypr :
Jlannw, 2022. — 672 c.

9BC Jlaub




Boaxkos, E. A. UuciieHHEIC METOMBI :
yuebHoe nmocobue ais By30B / E. A.
BonkoB. — 7-e u3zn., crep. — CaHKT-
[etepOypr : Jlanp, 2022. — 252 c.
HemugoBud, b. I1. Uucnennsie

https://e.lanbook.com/book/254663 3bC Jlanb

MeTobl aHanu3a. [Ipubnmxenne
byukuuii, tuddepeHnantbabIe 1
UHTETpaJIbHBIC YPaBHEHU: yueOHOe
nocodue / b. I1. emunouy, H. A.
Mapos, 2. 3. lllyBanoBa. — 5-€ u3 .,
crep. — Cankr-IlerepOypr: Jlansp,
2022. — 400.

Komuenona, H. B. Berancaurenbnas

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

MaTeMaTuKa B IpuMepax H 3ajadax:
yaebHoe nocobue st By3oB / H. B.

https://e.lanbook.com/book/171859 Korruerosa, . A. MapoH. — 5-c

9BC Jlanp

u3n., crep. — Canxrt-IlerepOypr:
Jlansp, 2021. — 368 c.
Konnaes, B. /1. UnucieHHbIE METOBI

U IPOrpaMMUpOBaHKE: yuyeOHOe
nocooue / B. JI. Konmaes. — M.:
OOPYM-NUH®PA - M, 2009 -288 c.
IInpymos, Y. I'. UucneHnHsle METOBI:
519.6/8 1133 yueOHoe nocodue / Y. I'. [TupymoB — 14
M.: Ipoda, 2003 —221c.

004.4 K 60

7. IlepedeHb 3IEKTPOHHBIX 00Pa30BaTENBHBIX PECYPCOB
MH(}OPMaLMOHHO-TEIEKOMMYHHUKAIIMOHHOM cetn «IHTepHEeT»
Ilepeuenn JJIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(pOpPMaIMOHHO-
TEJIEeKOMMYHUKAalIMOHHON ceTtu «UWHTepHeT», HEOOXOAMMBIX Jii OCBOCHHUS JUCLHUILIMHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HHPOPMALMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHET»
URL anpec HaumenoBanue

L. NuTyuT (HalmoHaIbLHBIA OTKPBITHIN
https://intuit.ru YHT (Hanl p
YHUBEPCUTET)

Hoctyn B ObC «Jlanb»
https://e.lanbook.com/books ocyuiecTBIsieTcs mo AoroBopy Ne 695-
7 ot 30.11.2011

Hoctymn B ObC «ZNANIUM»
https://znanium.com/catalog/books OCYIIECTBIIAETCS MO JoroBopy Ne 186-
3BC ot 08.02.2012

Cucrema JMCTaHIIMOHHOTO O0yUYSHHS
I'YAII

https://Ims.guap.ru




MexnyHapoaHblid Hay4HO-
oOpasoBaTenbHbIl caiiT EqWorld

http://mathprofi.ru [Ipumepsl 3a1a4 ¢ pelIeHUIMU
OnnaiiH KanbKyJIsaTop JJIs
MaTeMaTUYECKUX PacueTOB

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

https://ru.onlinemschool.com/math/assistance

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0OECHEeUeHUs, HCIOJIb3yEeMOTO MPH OCYLIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIIUHE.
[lepedeHp UCONB3yEeMOTro MPOrPaMMHOT0 obecrieueHus npeacrasieH B Tabuuie 10.

Tabmuna 10— [lepeuens nporpaMmMHOro obecredeHus
Ne n/mt HaumenoBanue

1 Microsoft Windows 7 morosop Ne 110-7 ot 28.02.2019
MS Office 2016 Professional Plus JIunensus Homep 68710015 Jorosop 809-3 ot
04.07.2017

2

8.2. [lepeyenp  MH(MOPMAIIMOHHO-CIIPABOYHBIX ~ CHUCTEM,  HCHOJB3YyEMBIX  TIpHU
OCYIIECTBICHIH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITITHHE

[lepedenp UCTIONb3yeMBbIX HH(POPMALIMOHHO-CITPABOYHBIX CHCTEM IIPEJICTABIICH B Ta0OJIHIIe
11.

Tabmmua 11— Ilepedyenr HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nn HaumenoBanue

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa3oBaTeNbHOTO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabiauuel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHUYECKON 0a3bl

Ne HanmenoBanue cocTaBHON 4acTH Howmep aynuropun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)
1 MynbTuMeanitHas TEKINOHHAS Ay AUTOPUS

10. OrmeHo4HBIE CpeICTBA TSI MPOBEICHUS TPOMEKYTOUHOHN aTTECTAIHH
10.1. CocTaB OILIGHOYHBIX CpPEACTB ISl TPOBEACHUS MPOMEKYTOYHOW aTTeCcTalluu
00yJaroIuXcsl 10 JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPECTB JIJIsl MPOBEACHHUSI MPOMEKYTOYHON aTTeCcTalluu

Bua npomMexyTO4HOM aTTecTalnuu [lepedyeHb OLICHOYHBIX CPEACTB
OKk3ameH Crincox BONpPOCOB K 9K3aMEHY;
DK3aMeHaIl[MOHHbIE OUJIETHI,
3amauu;
TecTsl.




10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIINH O00y4aloUMMHCs MPUMEHseTCsl 5S-0ajuibHas IMIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOIB30BATHCS
100-6amnpHast mKaxa MOyJIbHO-PEHTHHTOBOM CHCTEMbI Y HUBEPCUTETA, TPABHIIA HCIIOTH30BAHMS
KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIHUM JIOKAJIbHBIM HOpMAaTUBHBIM akToM 'Y AII.

Tabmuua 14 —Kpurepuu oLieHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMIIETSHIIUI
OueHKa KOMIIETEHIIMU
S-0auibHast 1Kaia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITETEHIIMI

— oOyuaromuiicss TJIyOOKO M BCECTOPOHHE YCBOWJI IMPOTPaMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;
— ONHUpasCh Ha 3HAHUS OCHOBHOW M JOTOJHHUTEIBHOU JIMTEPATYPHI,
TECHO  TPHUBS3bIBAET YCBOCHHBIC HAy4YHBIC IIOJOKEHHUS  C
MPAKTUYECKON JCSITEILHOCTHIO HAIIPABJICHHUS,

— yMeJ0 000CHOBBIBAET M ApTYMEHTUPYET BBIIBUTACMBIE HM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— cBOOOJHO BJIAJCET CUCTEMON CICHMAIM3UPOBAHHBIX ITOHITHI.

— o0yuaromuiicss TBEpJ0 YCBOWI MPOrpaMMHBINA MaTepuai, FpaMOTHO
W 10 CYIIECTBY H3JaraeT ero, ONHpasch Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI;

— He JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEI;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOH IESTEIBHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbI€ TOJI0KEHUS;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— BJIAJICET CHCTEMOM CIICIMAIM3UPOBAHHBIX HOHSITHIA.

— 00yyarouuiicst yCBOMJI TOJIbKO OCHOBHOM NMPOrpaMMHBIN MaTepuall,
M0 CYIIECTBY M3JIaraeT €ro, OMHPasCh HA 3HAHUS TOJHLKO OCHOBHOM
JTUTEPATYPHI;

— JIONyCKaeT HeCyIIeCTBEHHBIE OMUOKN U HETOYHOCTH;

— WCTBITBIBACT 3aTPYJHEHUS B MPAKTUYCCKOM MPUMEHEHUU 3HAHUN
HaIPaBJICHUS;

— cnabo apryMEeHTHPYET HayYHBIE MOJI0KEHNUS,

— 3aTpyAHseTCs B (OPMYITUPOBAHUU BBIBOJOB U 0000IIIEHUT;

— YaCTHUYHO BJIQJICET CUCTEMOM CIEIMAIM3UPOBAHHBIX MOHSITHA.

— oOydJaronuiicss He YCBOWJI 3HAYUTEILHOW YacTH MPOTPAMMHOTO
MaTepuana,

— JIONyCKaeT CYIIECTBEHHbIE OIMMOKM M HETOYHOCTH TpHU
paccMOTpEeHHH MPOOJIEM B KOHKPETHOM HAIPaBIICHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYECKOM MPUMCHCHHUH 3HAHMIA,

— HEe MOKET apryMEHTUPOBATh HAy4HbIE TTOJTO0KECHHUS;

— He (opMyIIHPYET BEIBOJOB U 0000IIICHHIA.

«OTIMYHO»
«GavYTCHO»

«XOpOoLIO»
<GavTCHO»

«Y/IOBJICTBOPUTEITLHOY
«3aYTEHO»

«HEYOOBJICTBOPUTEIILHO»
«HE 3a4YTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHbIE MaTEPHAIIBI.
Bomnpocsr (3amaun) nmst sKk3ameHa mpeIcTaBieHbl B Tadmie 15.

Tab6muia 15 — Boripocs! (3amaun) 115 9K3aMeHa

e [Tepedens BOmpoCOB (3a71a49) TSI SK3aMeHa Kon
/11 p p WHJIUKATOpa
1 Pemmre 3anauy Komn 1 00bikHOBEHHOTO A depeHnanbHoro VK231
ypaBHeHHs nepsoro nopsiaka Y'=0.212(x?+cos(1.2x))+1.544y o
Beimmummmre kBagpatypHyto ¢popmyiny Hetotona-Koreca.

2 . . YK-2.3.1
Chopmynupyiite u qokaxkute cBoiictBa kordduuuenton Koreca.

3 Onuimre aropuT™ UckiIoueHus JKopaaHa pereHus: CHCTEMbI OTIK-8.Y 1

JUHENHBIX anreOpanyecKux ypaBHEHHH.




3ananbl QyHKIMH X(t)=t3’ 2 y(t)=t*, aBnsromMecs 3MeMeHTaMH

4 | npoctpanctia L2[(0,1)]. BeraucauTs HOpMBI SIEMEHTOB X, Y, X+Y U OIIK-8.3.1
NPOBEPHUTH BBINOJIHEHHE HepaBeHCTBa Juist HOPM |X+Y||<||X]|+H|[Y]I-
5 Onuimre cxeMy BbIUUCIIEHUS] 0OpaTHON MaTpHULbl METOAOM VK231
uckimovenus ['aycca. "
6 Beimmummre popMyity A BBIYUCICHUS ONPENSINTEINs MaTPHULIbI VK231
METOJIOM HMCKItoueHus ['aycca. o
7 Onuiumre aropuT™ UckiItoueHus ["aycca perienns cucreM JMHEHHbIX VK2V 3
aJIreOpanvyeckix ypaBHEHUH C IOJIHBIM BEIOOPOM. T
8 [lepeuncnure npsMble METOABI PEILIEHUS CUCTEM JIMHEHHBIX VK-23.1
areOpanvyecKux ypaBHEHUH. "
9 Onuumre aIrOpUTM METO/1a IPOTOHKH PelLICHHUs CHCTEM © MaTpuuei VK231
CIEIMAIBHOTO BHJIA: TPEXIMArOHAIBHON MaTPUIIEH.
Ha3zoBute uncio 00yciIoBICHHOCTH MaTPHIIBI CUCTEMBI:
{5x-3.31y:1.69
10 6x-3.97y=2.03 YK-2.V.3
Kak n3MeHuTCs pereHue 3Toi CUCTEMBbI IIPH NEPEX0JIe K CUCTEME C
Tol ke MaTpulleil u paBoif yacteio (1.7; 2)'? O6ocHyiiTe cBOIi OTBET.
Ha3osure omnpenenenue nonHon cucrems! GpyHkumid. [Ipuseanre
TIPUMEDHI.
Paznoxure ¢pyHKMIO
11 OIIK-1.B.1
f(x) = 0, x<0,
1, x>0
10 cucreme nmosmHoMoB Jlesxkanapa B npoctpanctse Lo[-1,1].
Ornpenenure YuCiI0 00yCIOBICHHOCTA MAaTPHUIIbI
e 00 ... O
12 |[|0 ¢ 0 ... O YK-2.3.1
0 00 ... ¢
OLIEeHHTb OTPENIHOCTS MPHOTIKeHHs GyHKIHH f(X)=\X B Touke x=116
13 | c moMOIIEI0 HHTEPIIOSIIIMOHHOTO MHOTOWIeHA Jlarpanxka BTOpoi YK-2.3.1
CTEMEeHH, MOCTPOCHHOTO ¢ y3namu xo=100, X1=121, Xp=144.
[TocTporiTe MHTEPNOJIILMOHHBI MHOTOWIEH JlarpaH»xka 1o cieayronmm
JAHHBIM:
14 i 0O [1 |2 |3 OIIK-1.B.1
Xi |0 |2 |3 |5
fi |1 |3 |2 |5
Haiigure HopMy 00paTHOM MaTpHIlbI
1 -a a?
15 0 1 -a YK-2.3.1
0 0 1
16 HazoBuTte onpenenenne moaHoro GpyHKIMOHATEHOTO TPOCTPAHCTBA U VK231
MPUBEIUTE IPUMED.
17 | Beluucnure 3HaueHue noauHoMa Jlexxanapa creneHu «Ny» B eAMHUIIE. YK-2.V.1
18 | BemmmmTe Tpu nepBhIX mosmHoMa JlexaHpa. YK-2.3.1
19 Hanwummre HepaBeHCTBO TPEYrojbHHUKA B (DYHKIIMOHAIEHOM VK231
npoctpanctse Lo([a,b], p(X)), rae p(X)>0 — BecoBast HhyHKIHSL. T
20 Hanummre nepaBeHcTBO Komu-bByHsAKOBCKOro B (hyHKIIMOHAIEHOM VK231
EBKnnmoBoM mpoctpaHcTBe. JJIokaXuTe 3TO HEPaBEHCTBO. o
21 | IlpuBenute npuMepsl GYHKIMOHAIBHBIX EBKIMIOBBIX IPOCTPAHCTB. YK-2.3.1




Anmnpokcumupyiite pynknuto f(X)=x, 3amannyro Ha orpeske [-1,0]

22 | TPUTOHOMETPUYECKUM MHOTOUYJICHOM C IIOMOIIBIO0 METO/1a HAMMEHBIITNX VK-2.V.3
KBaJpaToB. Beimumure N=5 nepBbIX YICHOB PA3JI0KEHHUS.

HazoBute akcuomsl HOpMBL. UeMy paBHa HopMma nojanHoMa Jlexxanapa

23 | crenenu «N» B pyHkunonansHoM npoctpancte Lo([-1,1])? ObochyiiTe YK-2.3.1
CBOH OTBeET.

o4 HazoBure onpeneneHue nuHEHHOT0 (QyHKIIMOHAILHOTO MPOCTPAHCTBRA. VK-23.1
[IpuBeguTe NpUMEpHI. o
Brraucnure 3HaueHMs IEPBOM M BTOPOM TPOU3BOIHBIX (DYHKITUH

25 | y=arctg(x®®), ncronp3ys HHTEPHONAIMOHHYIO GopMyiny CTUPIMHTA JUIS YK-2.3.1
x=1.58.

HazoBute akcuombl pacctosiuusi. YeMy paBHO pacCTOSIHUE OT 3jeMeHTa 1

26 | mo mHOTOOOpasus Ce* B mpoctpanctae Lo((-00,0), €Y, rae t=x?/2? OIIK-8.VY.1

OO6OCHYHTE CBOW OTBET.
[Ipeobpasyiite cucremy
X1+0.2X2+0.15x3=0.1
-0.05x1+%2+0.05x3=0.9

27 | 1-0.3x1-0.1x2+x3=0.8 OIIK-1.B.1
K BUJly, IPUTOAHOMY JUUIsl IPUMEHEHUS] UTEPALIMOHHBIX METOJIOB, U
pelmTe METOIOM MPOCTOM UTEPAIMH C TOTPEIIHOCTHIO, HE
npesocxoasmiei 0.01.

Pemmte cuctemy JMHEHHBIX ypaBHEHUN
X1+4X2+6X3=16
28 2X1+10x2+18%x3=48 OIIK-1.B.1
Ax>+24X3+49x4=131
metosioM XKopaHa.
Pemmte kpaeByto 3amauy Aisl TPEXTOYEUHOTO Pa3HOCTHOTO YPABHEHUS
(WM MPOCTO PA3HOCTHYIO KPAeBYIO 3a7a4y), UCTIOIb3YS METOT
IIPOrOHKH.
29 | (X1+x2=3 OIlK-1.V.1
-X1+2X2+X3=6
-X2+3x3+X4=11
-X3+4X4=13
Pemute cucremy nuHeHHbIX ypaBHeHHH A°x=b metomom LU
pa3IoKECHUMN.
1 1 -2
A= |3 2 4
1 2 -2
30 7 OIlK-1.¥.1
b=1 13
-9
OneHuTe NOrpenHOCTb PEMIEHNS CUCTEMBI, €CJIM OTPEIIHOCTD 3a/1aHus
BekTopa b paBHa 0.01.
ITocTpoiiTe KBaApaTUYHBIN UHTEPIIOIAMOHHBIMN MHOTOUIECH Jlarpanxa

3 | ¢bynukiun 1/(e*-1) Ha otpeske [0.6;1]. HaliTi onieHKY NOTpEIIHOCTH VK231
WHTEPIIOJSIIAY B 3a1aHHOM Touke Xo=0.8 u Ha BceM oTpeske. B kadecTBe e
y3J10B B3Th TOUKH, OTBEYAIOIIME KOPHSIM MHOrouwieHa YeoOnimiena.

Haiinure yncno o0ycnoBIeHHOCTH MaTPUIIbI
5 8 -2
32 3 4 1 YK-2.3.1

2 8 2




Pemure cucremy JIMHEHHBIX alreOpandecKux YpaBHEHUH METOIOM
lNaycfa

IMPOBEPHTEC BBINTOJHCHNUE HCPABCHCTBA TPCYT'OJIbHUKA.

33 X1+X2-2X3=-7 OIIK-1.B.1
-3X1-2X2+4X3=13
X1+2X2-2X3=-9
Annpoxcumupyite QyHKIUIO [X|, 3agannyro Ha otpeske [-1,1]
aredpan4ecKuM MHOTOWIEHOM CTEIIEHU nN=4 C IIOMOILbIO METO/1a

34 | HamMeHbIMX KBaApaToB. Mcnons3yiiTe MHOTOWICHB! JIekaH Ipa. YK-2.3.1
Omnpenenute BEIWYHHY CPEIHEKBAIPATHYHOTO YKIOHEHUS
MIOCTPOSHHOI'0 MHOTOWICHA OT (PYHKIIMH |X| HA 331aHHOM OTpE3Ke.

Jlana nocnemoBaTensHOCTh GyHKIMIA 1, X, X2, X3,... IToctpoiiTe

35 | OpTOHOPMUPOBAHHYIO CHUCTeMY (DYHKIUH €1, €2, €3, €4,..., B YK-2.3.1
npoctpanctse Lo([-1,1]), ucnoss3yst TeopemMy 00 OpTOrOHAIM3AIIHH.

36 Otnenute kopuH ypaBHeHus f(X)=x3-5x%+3X+7 aHAINTHYECKH 1 VK231
YTOYHHUTE UX METOJOM uTepauuii ¢ ToyHocThIo 10 0.001. o

37 ChopmynupyiiTe U JOKKUTE TEOPEMY O CYIIECTBOBAaHUH U VK2V
€MHCTBEHHOCTH MHTEPIOJIALMOHHOTO MHOrOwIeHa Jlarpanxka. U

38 Brimummre MHOTOUIEH Jlarpanska rnepBoi, BTOPOM U TPETbEW CTEIIEHU VK-23.1
JUISL IPOU3BOJIBHBIX M PABHOOTCTOSIIIIUX Y3JIOB.

39 OneHnTe MaKCUMAabHYIO MOTPEITHOCTh MHTEPIIOIUPOBAHUS VK231
MHorowieHoM Jlarpanxa JJisi paBHOOTCTOSIIUX y3JIOB.

40 Kakoe 3Hauenue nmpuMeT MHOTOWIEH JlarpaHxa, eciiu 3HaYCHHE VK231
apryMeHTa COBMAJIAeT C OJHHUM U3 Y3JIOBBIX 3HAUCHUN? o

a1 3anumute Gopmymny napadon (Cumrcona) npuOIMKEHHOTO VK231
WHTETPUPOBAHUS PYHKIUH. "

42 | CocraBbTe CXEMY ITOCTPOCHUS pa3JeICHHBIX Pa3HOCTEH. YK-2.3.1

43 | ChopmynupyiiTe 1 JOKaXUTE CBOWCTBA KOHEUHBIX Pa3HOCTEH. YK-2.V.1

44 BeimummTe cOOTHOIIEHHUE, CBA3BIBAIOIIEE pa3elIiCHHbIE U KOHEUHBIE VK231
Pa3HOCTH.

45 Bemummre hopmyny Tpanenuid mpuOIMKeHHOTO HHTETPUPOBAHHS VK231
GbyHKIHH. o

16 Onuimre aropuT™M MeTo1a HBI—OTOI;Ia, Ha3bIBAEMOTO TAKKE METOLOM OIK-13.1
KacaTeIbHBIX, ISl PEIICHUs] HEIMHEHHBIX YPaBHEHUH.

47 HazoBwute, kak cBsizaHbl MEXAY COOOW METO UTEPALIMA U METOJ] VK2V 3
HproTona s peleHyst HeJIMHEWHBIX YPAaBHEHUMN. o

48 Haitnure pemenne ypasaenns 3sin(X-n/3)=5x-2x-2 MeTomoM OIK-13.1
KacaTeJbHbIX.

49 OnunmuTe anroput™ HCKIOYeHus ['aycca pemenuss CUCTEM JIMHEMHBIX OIK-13.1
ayre0panyeckux YpaBHEHUH ¢ YaCTUYHBIM BEIOOPOM IO CTOJIOIAM. o
3anansl pynxmun X(1)=1, y(t)=t, z(t)=t? spasromuecs smeMenTamMu

50 | mpoctpanctBa C[(0,1)]. Beruucnure paccrosaus p(X,y), p(X,2), p(y,z) u YK-2.V.3

Bompocsr (3amaun) aiist 3aueta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.

Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / audd. 3ayera

Ne i/t

[Tepeuens BompocoB (3a1a4) ans 3adera / qudd. 3adera

Kon
WHJMKaTopa




‘ Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

[lepeyenp TeMm Ui KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHhI

MpeACTaBICHBI B TabmwmIe 17.

Tabmuua 17 — IlepeueHp TeM Jjisi KYPCOBOTO MPOSKTUPOBAHMSI/BHIIOIHEHHUSI KYPCOBOH paboThI

Ne i/nn N
KypCOBOH paboThI

[IpumepHBIii IepedeHb TeM ISl KypCOBOTO MPOESKTHUPOBAHUS/BBITIOIHEHUS

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

BOHpOCBI A OpOBCACHUSA HpOMeX(YTOqHOfI arrécrallikn B BHAC TCECTUPOBAHUA

npezcTaBieHsl B Tadmuie 18.

Tabmuua 18 — IIpumepHbIii epeueHb BOIIPOCOB ISl TECTOB

No

i [IpumepHBIi IEpedeHb BOIPOCOB AJIs TECTOB

KoMmnerenius

3adanue KOM6uHup06aHHOZO muna c 6bl60p0ﬂ/l 00HO20 B6EPHOCO omeema u3
uembslpex npedﬂoofceHHblx u obocHosanuem 6bl60pa.

Packpoiite ckoOKH U yrpocTute Boipakerne (X+5)(-2x+10)
1) -2x%+50

2) 2x*-50

3) 2-X

4) x3

Hucmpykyua. npouumaiime mexcm u gvloepume 0OUH NPABUILHBIN OMEEN.

YK-2

3adanue KOM6uHup06aHHOZO muna c 6bl60p0ﬂ/l 00HO20 B6EPHOCO omeema u3
uemulpex I’lpea]la?ICé?HHblx u obocrosanuem 6bl60pa.

Pemure ypaBHeHue X2+2x-8=0
1) -4

2) 2

3)-4;2

N1;2

Hucmpykyua: npouumaiime mexcm u gvloepume 0OUH NPAGUIbHBIN OMEeNn.

OIIK-1

3adanue kKOMOUHUPOBAHHO20 MUNA C 8bIO0POM 0OHO20 8EPHO20 OMEEMA U3
yemobipex nPeodioNCeHHbIX U 0O0CHO8AHUEM 8bIOOPA.

[IpounTerpupyiite GpyHKIHIO 62X
1) 3.565

2) 3.195

3) 3.825

4) 3.1289

Ha npomexyTke ot 0 1o 1

Hucmpykyusa: npouumatime mexcm u 8vloepume 00UH NPAGULbHBIL OMBEEN.

YK-2

3adanue kKOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 8EPHO20 OMEEMA U3
yemoipex nPeonodceHHbIX U 000CHOBaHUEM 8b100PA.

Haiiaute npoussoHyio pyHKIuK y=2"
1) 2-2812%.cos2x:-In2

2) 2-281"2%.gin2x - In2

3) 2-26052%5in2x - In2

4) 2-2°52%.¢0s2x1n2

Hucmpykyua: npouumaiime mexcm u gvloepume 0OUH NPABUIbHBIN OMEE.

YK-2

3adanue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM OOHO20 8EPHO20 OMEema U3
yemvlpex nPeosioNCEeHHbIX U 000CHOBAHUEM 8bIO0PA.

Pemnre cucremy ypaBHEeHUI
X1+Xo+2X3=-1,
2X1-Xo+2X3=-4,
AX1+Xo+4X3=-2.

11;2;3

Hucmpykyusa: npouumaiime mexcm u gvloepume 0OUH NPABUIbHBIN OMEeNn.

VK-2




2)1;2;-2
3)-1;-2;2
4)-1;3;2

3adanue kKOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 BEPHO20 OMEEMA U3
yemuvlpex nPedodNCeHHbIX U 000CHOB8AHUEM 8b1O0DA.

Hucmpykyus: npouumaiime mekcm u gbloepume 0OUH NPAGUILHBIL OMGEN.
3akonunTte (hpa3zy. [IpuOIMKESHHBIM YHUCIOM «&» Ha3bIBAIOT YUCIIO,

6 HE3HAYUTEIHHO OTINYAIOIEEeCs OT ... YK-2
1) Touroro A
2) HeToyHOTO A
3) cpeanero A
4) TOYHOTO HE W3BECTHOTO A
3adanue komOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMBEMA U3
yemuvipex nPeonodNCeHHbIX U 000CHOBaHUEM 8b100PA.
Hucmpykyusa: npouumaiime mexcm u gploepume 0OUH NPABUTbHBIN OMEEN.
3akoHunTe (hpa3zy. «a» Ha3pIBACTCS MPUOIMHKEHHBIM 3HaYSHHEM driciia A 1o
7 M30BITKY, €CIIH ... OIIK-8
l)a<A
2)a=A
3)azA
4a>A
3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMBEMA U3
yemoblpex nPeodaioHCeHHbIX U 0D0CHOBAHUEM 8b100PA.
Hucmpykyua: npouumaiime mexcm u gvloepume 0OUH NPABUIbHBIN OMEen.
Onpenennuts NpenenbHy0 abCOMOTHYIO MTOTPEITHOCTD ncia §=9.8,
8 | zameHnsromero uncio g=9.80665 m/c?. VK-2
1) 0.007
2) 0.006
3) 9.806
4)0.7
3adanue kKOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 8EPHO20 OMEEMA U3
yemuipex nPeonodceHHbIX U 000CHOBaHUeM 8b100PA.
Hucmpykyua: npouumaiime mexcm u gploepume 0OUH NPABUIbHBIN OMEEN.
3akoHunTe (pasy. [lorpemHocts, cBA3aHHas ¢ CAMOM OCTAHOBKOH
9 MaTeMaTUYECKOH 3aa4,— JTO ... VK-2
1) morpenrHoCcTh 3a1a4u
2) HOTpemHOCTh METOAA
3) octaToyHas MOTPEIIHOCTD
4) morpemHocTh AeUCTBUS
3adanue kKOMOUHUPOBAHHO20 MUNA C 8bIO0POM 0OHO20 8EPHO20 OMEEMA U3
yemoblpex nPeodioHCeHHbIX U 0O0CHOBAHUEM 8b100PA.
Hucmpykyusa: npouumatime mexcm u 8vloepume 00UH NPAGULbHBIL OMBEEN.
3akoHunTe (pasy. [lorpeniHocTs, cBA3aHHAs ¢ HATMYMEM B MATEMAaTHYECKUX
10 | ¢opmyrnax 4HUCIOBBIX TApaMETPOB, HA3BIBAETCH ... YK-2
1) xoHeuHOU
2) abCONMIOTHOMH
3) HavabHOM
4) OTHOCHUTEIIBHOM
3adanue komOuHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMBEMA U3
yemuvlpex NPedoNCeHHbIX U 000CHO8AHUEM 8b1O0DPA.
Hucmpykyusa: npouumaiime mexcm u gvloepume 0OUH NPABUIbHBIN OMEemn.
11 Oxpyriure yncio © = 3.1415926535... 10 naTu 3HavaImx audp: OIK-8

1) 3.1416
2) 3.1425
3)3.142
4)3.14




12

3adanue KOM6UHllp06aHH020 muna c 6bl60p0]l/l 00H020 BEPHOCO omeema U3
uemaulpex npeaflOcheHHblx u 0boCHOBaAHUEM 6bl60pa.

Hucmpykyusa: npouumaiime mexkcm u gvloepume 0OUH NPABUIbHBIN OMEEN.

Haittu 3nauenwue In3 ¢ Tounoctsio 1o 107°.
1) 1.09861

2) 1.01

3) 1.098132

4)1.02

OIIK-1

13

3adanue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM OOHO20 BEPHO20 OMEema U3
yembipex nPeoioNCeHHbIX U 0O0CHOBAHUEM 8blO0pA.

Hucmpykyusa: npouumaiime mexkcm u gvloepume 0OUH NPABUILHYIL OMEEN.

HazoBute MeTos, ¢ MOMOIIHI0 KOTOPOTO YHCIIO BEPHBIX MU(P IPUMEPHO
yABaMBaeTCS Ha KaKIOM dTare 10 CPAaBHEHUIO C TIEPBOHAYAIBHBIM
KOJINYECTBOM:

1) popmymna Teiinopa

2) hopmyna MakiiopeHa

3) meton Kpamepa

4) mporecc ['epona

VK-2

14

3aoanue KOM6uHup0661HH020 muna c 6bl60p0/l/l 00HO020 6EPHOCO omeema u3
uemulpex I’lpea]la?ICé?HHblx u 0obocHoBaHUEM 6bl60pd.

Hucmpykyusa: npouumaiime mexkcm u gvloepume 0OUH NPABUIbHBIN OMEEN.

MeTonoM IOJIOBUHHOTO IEJIEHUSI YTOYHUTE KOPEHb YPABHEHHUS
x442x3-x-1=0.

1) 0.234

2) 0.867

3)0.2

4) 0.43

OIIK-8

15

3adanue KOM6uHup06aHHOZO muna c 6bl60p0ﬂ/l 00HO20 B6EPHOCO omeema u3
uembslpex npedﬂoofceHHblx u obocHosanuem 6bl60pa.

Hucmpykyua: npouumaiime mexcm u gploepume 0OUH NPABUIbHBIN OMEeNn.

HaiiauTe BelecTBeHHbIC KOPHH ypaBHEHHs X-SinX=0.25.
1) 1.23

2) 2.45

3)4.8

4) 1.17

VK-2

16

3aoanue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM 0OHO20 BEPHO20 OMEEema U3
yemoblpex nPeodioHCeHHbIX U 0D0CHOBAHUEM 8b100PA.

Hucmpykyusa: npouumatime mexcm u 8vloepume 00UH NPAGUTbHBIL OMBEEN.

3akoHuuTe (hpa3y. MeTo, O3BOJISAIONIII [TOJTyYUTh KOPHU CUCTEMBI C

SaHaHHOﬁ TOYHOCTBIO ITYTEM CXOIAMINXCS OCCKOHEUHBIX nmponeccoB,— 310 ...

1) uTepanMOHHBIN METO]T
2) TOYHBIN METOJT

3) npuOIMKESHHBIN METOT
4) OTHOCHTEJIbHBINA METOJT

VK-2

17

3adanue KOMOUHUPOBAHHO20 MUNA C BLLOOPOM OOHO20 8EPHO20 OMEema U3
yembipex nPeoaoNHCeHHbIX U 0O0CHOBAHUEM 8blO0PA.

Hucmpykyusa: npouumaiime mexcm u gvloepume 0OUH NPABUIbHBIN OMEeNn.

3akonunte (hpa3y. Llenblit 0JHOPOAHBIN TOJIMHOM BTOPOH CTENEHH OT «N»
MIEPEMEHHBIX Ha3bIBAETCH ...

1) xyOuueckoit popmoii

2) npsMoyroabHOH hopMoit

3) kBagpaTUIHON popMO

4) TpeyrosabHOil hopmoit

YK-2

18

3aoanue KOM6MHMp06(1HH020 muna c 6bl50p0]l/l 00HO20 BEPHOCO omeema U3
uemaslpex I’lpeaﬂOJfC‘eHHblx u obocrosanuem 6bl60pa.

Hucmpykyusa: npouumatime mexcm u 8vloepume 00UH NPABUTLHBIL OMBEEN.

VK-2




IIpocreiimias hopMa 3TOro METO/Ia 3aKIFOYACTCS B TOM, YTO Ha Ka)JIOM IIare
o0paImaioT B HyJIb MAaKCHMAJIBHYIO M0 MOIYITIO HEBSA3KY MTyTEM U3MEHEHHS
3HAYEHUS COOTBETCTBYIOIIEH KOMITOHCHTHI IIPUOITHKCHUSI.

1) meTon ocmabieHus

2) ATEepaITMOHHBIN METOT

3) MeToa 0OpaTHBIX MAaTPHIT

4) Bexyumii MeTox

19

3aoarnue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMBEMA U3
yemuvlpex nPedIoNceHHbIX U 000CHOB8AHUEM 8b1O0PA.

Hucmpykyua: npouumaiime mexcm u 8vloepume 00UH NPABUTLHBLL OMEEM.
Coopmynupyiite nepByro Teopemy bosnbiiano-Korm.

1) Vpasuenne Buaa ooX"+aX" .. .+ on.1X+ an=0 ¥MeeT paBHO «N» KOPHEH,
BEILIECTBEHHBIX HJIM KOMILUICKCHBIX, €CJIH KOPEHBb KPaTHOCTH «K» cuuTaTh 3a «K»
KOpHEM.

2) Ecnu dynkuust f(X) onpenenena u HempepbiBHA Ha oTpe3ke [&;b], To oHa
HHTETpUpyEeMa Ha 3TOM OTpe3Ke.

3) Ecnu dynkuust f(X) onpeneneHa u HenpepsiBHA Ha oTpeske [a;b] u
NPUHUMAET Ha €0 KOHIIAX 3HAUEHHs Pa3HbIX 3HAKOB, TO Ha [a;D] comepikuTcs,
110 MEHbIIICH Mepe, onuH KopeHb ypaBHenus f(X)=0.

4) Eciu ynxuus f(X) onpenenena u auddepenimpyema ua otpeske [a;b], To
OHA HEeMpepbIBHA HAa 3TOM OTPE3KeE.

VK-2

20

3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMBEMA U3
yemoipex nPedioHCeHHbIX U 0DOCHOBAHUEM 8b100pA.

Hucmpykyua: npouumaiime mexkcm u bioepume 00UH NPABULLHBLLI OMEEN.
Hamummmre pexyppeHTHYI0 GopMyy MEeToIa IPOCTOM UTepalun

1) Xn+1=B-xnt+C

2) X=¢

3) x=¢

4) Xn1= (X)) +(Xn)

OIIK-1

21

3adanue kKoMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMEEMA U3
yembipex nPeodloHCeHHbIX U 0O0CHOBAHUEM 8bIO0PA.

Hucmpykyusa: npouumatime mexcm u 8vloepume 00UH NPAGULbHBIL OMBEEN.
Kak mHade HaspiBaroT metox Herorona?

1) MeTtox KoJIIIOKaITuH

2) MeTtoz pOroHKH

3) MeTon kacaTeIbHBIX

4) MeTo JiesieHust OTpe3Ka MomoaaM

YK-2

22

3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMBEMA U3
yemuipex nPeonoNceHHbIX U 000CHOBaHUeM 8b100PA.

Hucmpykyua: npouumaime mexcm u gvloepume 0OUH NPABUIbHBIN OMEem.
Uro obmrero y MeToa XopA ¥ METOJa UTeparuii?

1) CBoiicTBO caMOUCIIPaBISIEMOCTH.

2) OO01mast CKOPOCTb U CBOMCTBO CAMOUCHPaBIIIEMOCTH.

3) Obmras cKOpoCTb.

4) JlerKOCTh MPH pEIICHUH.

VK-2

23

3adanue komoOuHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMBEMA U3
yemvlpex npeosioNHCEeHHBIX U 060CHOBAHUEM 8b100PA.

Hucmpykyusa: npouumaiime mexcm u gvloepume 0OUH NPABUIbHBIN OMEen.
3akonumnTte (hpa3y. Bece MeTOABI BEIYMCIIEHUS! HHTETPAJIOB AEIATCS HA ...

1) Ilpsimble 1 UTEpaTUBHBIE

2) IlpsiMble ¥ KOCBEHHBIE

3) Tounsle 1 IPUOTIKEHHBIE

4) Ananutndeckue u rpaguyeckue

VK-2

24

3adanue komOUHUPOBAHHO2O MUNA C 8LIOOPOM OOHO20 BEPHO20 OMEEMA U3
yemvlpex nPeosioNCEeHHbIX U 000CHOBAHUEM 8bIO0PA.

Hucmpykyusa: npouumatime mexcm u 8bloepume 00UH NPAGULbHBIL OMBEEN.
3akonunte (pa3zy. ['eomerpudeckast HxHsisi cymma JlapOy paBHa

VK-2




1) [Inomamu cTyneHYaTOro MHOTOYTOJIBHUKA, COJCPKAIIETOCs B
KPUBOJIMHEHHOMN Tpamnenuu.

2) [nomanu cTyneHYaToro MHOTOYTOJIBHHUKA, COJICPKAIIETO BHYTPH ce0s
KPUBOJIMHEHHYIO TPAIICIHIO.

3) [Inomaau mpsAMOYTOIBHOTO TapalieeuIe/a.

4) Iiommaay CTyIeHYAaTOTO MECTHYTOIBHUKA.

3adanue kKOMOUHUPOBAHHO20 MUNA C 8bIOOPOM 0OHO20 BEPHO20 OMEEMA U3
yemvlpex npeosioNCeHHbIX U 060CHOBAHUEM 8b100DA.

Hucmpykuyusa. npouumatime mekcm u 8vloepume 00UH NPABUTIbHBIL OMBENI.
Jlns1 3amaHHOM TaOMHITBEI 3HAYSHUH ONPEACIIUTE CTENCHD AIreOpandecKoro
HMHTEPHOJSIIMOHHOTO MOJTHMHOMA

i 1 2 3 4 5
25 t 1 3 1 0 2 OIIK-8
Xi 2 2 0 -1 4
1n=1
2) n=0
3) n=3
4) n=4
3adanue kKOMOUHUPOBAHHO20 MUNA C 8IOOPOM 0OHO20 BEPHO20 OMEEMA U3
yemobipex nPedioHCeHHbIX U 0DOCHOBAHUEM 8b100PA.
Hucmpykuyusa. npouumatime mekcm u 8vloepume 00UH NPABUTIbHBIL OMBENI.
IIpounTerpupyiite GpyHKIHIO X° HAa MpoMexkyTKe oT 0 10 2 METOJI0M TpaIleLHii.
26 | Yucno orpe3koB N=4. OIIK-8
1) 17/4
2) 4l7
3) 317
4)7/3
3adanue kKoMOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMEEMA U3
yemvlpex npeosioNHCEeHHBIX U 000CHOBAHUEM 8bIO0PA.
Hucmpykyusa: npouumaiime mexkcm u gvloepume 0OUH NPABUTLHBIN OMEEN.
Haiigure coOCTBEHHBIE YHCIIa MATPHUIIBI
5 8 -2
27 1 4 1 YK-2
2 8 2
1) (2;0;8)
2) (4;2;0)"
3) (4;8;0)'
4) (8:4,0)'
3adanue komOUHUPOBAHHO20 MUNA C 8bIOOPOM OOHO20 BEPHO20 OMEEMA U3
yemvlpex npeosioNCEeHHBIX U 060CHOBAHUEM 8b1O0DA.
Hucmpykuyusa: npouumatime mekcm u evloepume 00UH NPABUTIbHBIN OMBENI.
Jana tabmuna 3Ha9eHui Ko (HUITUEHTA () CHUKEHUS A0y CKaeMbIX
HaNpsDKEHUH Ha C)KATHE, COOTBETCTBYIOIIMX THOKOCTH A CTAJILHOTO CTEPIKHS.
A 10 30 50 70 90 110 | 150 | 170 | 190 | 210
28 ¢ | 0.987 | 0931 | 0.852 | 0.754 | 0.612 | 0.478 | 0.286 | 0.218 | 0.177 | 0.14 OIIK-8
s cranbHOTO cTEpKHS ¢ THOKOCTHIO A=140 MHTEpHONAIMEN 3HAYCHUN A U @
HaiauTe KO3QPUIMEHT @ CHIKEHHS OMYCKAeMBbIX HAIIPSDKEHUH Ha CKaTHE.
1) 0.54
2) 0.83
3) 0.62
4)0.33
3adanue kKomMOUHUPOBAHHO2O MUNA C 8LIOOPOM OOHO20 BEPHO20 OMEEMA U3
29 | uembipex npeonodNCceHHbIX U 0O0CHOBAHUEM 8bIOOPA. YK-2

Hucmpykyusa: npowumatime mexcm u gvloepume 00UH NPAGULbHLIL OMBEEN.




3akoHunTe (pazy. Bennmuuna, paBHast MAaKCUMaJIbHO BO3MOXKHOMY

K03 GHUINECHTY YCHICHUSI OTHOCUTEIILHOM HOTPEIIHOCTH OT MPAaBOH YacTH K
PCLICHHIO CHCTEMBI JIMHEHHBIX aireOpanyeckux ypaBHeHuit A-x=b (det A#0,
b#0), —»710 ...

1) HOpMa MaTpuItel A

2) ompeneIuTeNb MaTPHUITHI A

3) yncio 00yCIOBICHHOCTH MaTPHUITHl A

4) cnex maTpupl A

30

3adanue kKOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOLKUX 8APUAHIMOS
0mMeemos U3 NPeONONHCEHHbIX U PA3BEPHYMbIM 0O0CHOBAHUEM 8b100pA.
Hucmpykyus: ommembvme HECKOIbKO 8APUAHMOE 0OMEEm08, Komopbie Bul
cuumaeme NPAsUIbHbIMU OMEEMaAMU HA 3A0AHHbI 8ONPOC.

BribepuTe METOBI pEIIeHHUs] CUCTEM JIMHEHHBIX anreOpandeckux ypaBHEHAN
1) Metop mocnenoBaTenbHBIX MPHOIMKEHUHI

2) Meton Tpaneuuit

3) Meron JKopmana

4) Meton LU pasnoxenuit

OIIK-1

31

3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKOILKUX 6APUAHTNOS
0mMeemos U3 nPeoNloNCeHHLIX U PA36EPHYMbIM 000CHOBAHUEM 8bIOOPA.
Hucmpykuyusa: omvemvme HeCKOAbKO 8APUAHINOE OMEEmMo8, Komopulie Bo
cuumaeme NPAGUNLHLIMYU OTHEEMAMU HA 3A0AHHbILL BONPOC.

BribepuTe METOABI pelieHns] YaCTHYHOM MPoOJIeMbl COOCTBEHHBIX 3HAYCHUH
1) Meron Jlonrmana

2) Metop rpaJueHTHOM penakcaluu

3) CteneHHOM METO

4) Meton cieoB

OIIK-8

32

3aoanue kKOMOUNUPOBAHHO20 MUNA C bIOOPOM HECKONLKUX 8APUAHINOE
0MBemos U3 NPeoNoAHCEeHHbIX U PA3BEPHYMBIM 000CHOBAHUEM 8b100DA.
Hucmpykuyusa: ommemvme HeCKOAbKO 8APUAHINOE OMEemo8, Komopuie Bul
cuumaeme nPAGUILHLIMU OTNEEMAMU HA 3A0AHHbIL BONPOC.

BribeprTe METOABI HHTEPIIONIUPOBAHUS (QYHKIIUH

1) MeToj HeompeaeneHHbIX KO3(PPHUINEHTOB

2) MeTop KBaipaTHBIX KOpHEH

3) UnatepnonsimonHsiii Metop Jlarpamxka

4) UnTepnonaunonssiii metos HeioToHa

OIIK-8

33

3aoanue KOMOUHUPOBAHHO20 MUNA C bIOOPOM HECKOALKUX GAPUAHINOE
0mMBemos U3 NPeoyloNCeHHLIX U PA36EPHYMbIM 000CHOB8AHUEM 8bIOOPA.
Hucempykyua: ommemvme HECKONLKO 6apUaHmos omeemos, komopuie Boi
cuumaeme NPAGUNLHLIMU OTNEEMAMU HA 3A0AHHbBIL BONPOC.

Bribepure MeTO 161 YNCIIEHHOTO HHTETPUPOBaHUS (HYHKLHUI

1) Kanparypnas ¢hopmyna HeroTona-Korteca

2) KBagparypnas popmyna Cummncona

3) KomMmakTHas cxema

4) Kagparypras dhopMyia Tpanermia

VK-2

34

3aoanue 3axpvimoco muna Ha yCmManosieHue COOMBEENCMEUs.
Hucmpykyus: npouumaiime mekcm u yCmaHosume coomeenmcmeue.
Brruncnute onpeseneHHbIe HHTETPajbl C IOMOIIbI0 hopMyisl HetoToHa —
Jleiibuuia

HHterpan 3HaueHne HHTerpana

[ 03(5x2+x+ 1)dx 52.61

O|m| >

1
F3x—/x)dx 2| 43.50
[fo=~/x)dx 3| 23.54

D | [(7xC-3+/x)dx 4159.08

3anumunTe BeIOpaHHbIE UG PHI ITO]] COOTBETCTBYIOIUMH OYKBaMH

| A | B | C | D

OIIK-8




3adanue 3AKpbvinoco muna Ha yCMAaHnoeieHUue coonmeenicnieusl.
Hucmpykuml: npouumaﬁme meKkcm u ycmanosume coomeemcmeue.

Hazosute MHOTI'OYJICHBI, ITOJTYYCHHBIC OpTOFOHaHI/ISaHI/Ieﬁ CHCTEMBI JIMHEHHO

HE3aBUCUMBIX QYHKIMH 1, X, X2, X3,... B yKa3aHHOM (yHKIHOHAJIBLHOM

HIPOCTPAHCTBE
IIpocTpaHcTBO MHoro4jieHsl
35 A | Ly((-00,+00); €X%2) 1| Yebpimena OIIK-8
B | Lo([0,+); ™) 2 | Jlexanapa
C | Lo([-1,1]) 3| Jlareppa
D | Lo([-1,1]; (1-x?)*?) 4| DpmuTa
3armmmiTe BEIOpaHHbBIE MU(PHI O] COOTBETCTBYIOMIMMHU OYKBAMH
A B C D
3aoanue 3akpvimo2o muna Ha yCmaHoeieHue coOmeemcmesus.
Hucmpykyua: npouumaiime mexcm u yCmaHogume cOOmeemcmeue.
BriOepuTe METOA pelieHus MOCTaBICHHON 3a/1a4H.
3anaya MerTon perieHus
ITocTponTh MHTEPIOIALUOHHBIN
A | MHOTOUJIEH TS 3aJaHHON 1| Meropg Diinepa ¢ yTouHeHHEM
GyHKIUH
IIpounTerpupoBaTth 3a1aHHYIO WntepnonsuuonHas hopmya
B 2
36 (hYHKITHIO YHCIEHHO Jlarpanxa OIIK-1
Hatitn onpenenurens Matpunpl | 3| Meton [Maycca
Pemuts 3amauy Ko mmst
D OOBIKHOBEHHOTO 4 KBanpatypnas ¢popmyna
G hepeHITnaATEHOTO Cumricona
YpaBHEHMS IEPBOTO MOPSIIKA
3anumunTe BEIOpaHHbIE HUGPHI TO]T COOTBETCTBYIOIIUMH OYKBaMHU
A B C D
3adanue 3axpuimozo muna Ha YCMaHOGIeHUe COOMEEMCMBUA.
Hucmpykyua: npouumaiime mexcm u yCmaHogume cOOmeemcmaeue.
Bribepute hopMysTy OpTOroHaIEHOTO MHOTOYJICHA.
MHorouieH Dopmyna S
A | Jlexxanapa 1 (—1)”eX ué(xn—e2
n (2 n
B | UeOnnmera 2| =L d" oc-1)"
37 2"n!  dx" YK-2
Dpmura 3| cos(narccos x)
na s d" e'é
D | Jlareppa 4 (-=1D)"e >
3anuiuTe BEIOpaHHbIE HU(PHI 10]] COOTBETCTBYIOIIMMH OYKBaMH
A B C D
3aoanue 3axpuimozo muna Ha YCMaHoBIeHUe NOCIe008aAMENbHOCHIU.
Hucmpykyusa: npouumaiime mexcm u yCmaHogume nociedo8amenbHoCmb.
3anuwiume coomeemcmeyowyIo nocie008amenbHoCHy OYKE cliea Hanpaeo.
Pacniosnoknte MaTpHIlBl B IOPSJIKE BO3PACTAHUS HX PAHTA
38 A B c D OIK-1
5 3 6 0 2 4 0 0 O 3 5 3
10 4 7 0 3 6 0 0 0 6 3 9
1 9 9 0 3 6 0 0 0 6 3 9

3anumure COOTBCTCTBYIOIIYIO IMOCJICAOBATCIIBHOCTD 6yKB CJICBA HAIIpABO
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3adanue 3AKpbvinoco muna Ha yCmaHoseenHue nocned08amenrbHOCMU.
Hucmpykuml: npouumaﬁme mexKkcm u ycmanosume nOCE008aAMeNbHOCHb.
3anuwume coomeemcmeyrouyo noc1e008amenbHOCHb 6yK6 clesa Hanpaeo.
Pacmonosknute MHOorouwieHs! YeOwIIena B MOPAAKEC BO3paCTaHus UX HOMEpaA

A

B

C

D

4x3-3x

X

16x5-20x3+5x

1

3anuinTe COOTBETCTBYIOIIYIO MOCIIEI0BATEIEHOCTh OYKB CJI€Ba HAIIPABO

|

|

|

OIIK-8
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3aoanue 3axpbimozo muna Ha ycmanosieHue nocaed08amenbHOCU.
Hucmpykuyun: npouumaiime mexcm u yCmanosume nocied008amenbHOCHb.
3anuwume coomseemcmayouyio nociedo8amenbHOCmy OYKe cied Hanpago.
Pacnionoxwure npousBoaabie GpyHKimuU F(X)=2"+sin(X) mo Bo3pacTaHuio ux

TTopsIIKa

A

B

C

D

2% (In2)*+sin(x)

2% (In2)3-cos(x)

2% (In2)?-sin(x)

2*In2+cos(X)

3anuiunTe COOTBETCTBYIOUIYIO MOCIIEIOBATEIILHOCTh OYKB CJI€Ba HANIPABO

OIIK-8
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3adanue 3AKpbvinoco muna Ha yCmaHoelenHue nocne008amenrbHOCIU.
Hﬂcmpykuuﬂ: npouumaﬁme mexkcm u ycmadoesume NOCIE008AMENbHOCHID.
Sanuwume coomeemcmeyrouyo nocne008amenbHOCHb 6yK6 ciesa Hanpaeo.
Pacnonoxure HMHTCTpaJibl IO BO3PACTAHUIO UX BCJIMYNHBL

A

B

C

D

f13(3x2—x— 1)dx

foz(x2+2+ NX)dx

[

22(x2+ X+ 2 =1)dx

Fl@x+1-x)dx

3anummure COOTBETCTBYIOLIYIO IMOCICAOBATEILHOCTD 6yKB CJICBaA HAIIpaBoO

|

YK-2
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3adanue OMKpwvinoco muna ¢ pa3zeeprymuvlim Oneenom.

Hucmpykyusa: npouumatime mexcm u 3anuuiume pasgepuymulii 000CHOBAHHbLIL

omeent.

Oyuknus f(X) 3a1aHa CBOMMU 3HAUYEHHUAMH B y3i1ax (TadiL.).

0

1

2

3

Xi

4

6

7

9

Vi

9

14

16

22

[1OCTPOUTHL MHTEPIOJIANMOHHBIN MHOrOWIeH Jlarparka. OLEHUTH MOrPENIHOCTD
MHTEPIOJISILMY B TOUKE X*=5, cuuras, uTo MaXg[f“(x*)|=0.01.

OIIK-1
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3adanue omkpeimozo muna c pazeepHymoviM OmMeemoM.
Hucmpykyusa: npouumatime mekcm u 3anuiume pazeepHymoii 000CHOBAHHbLIL
omeem.
YTOoYHUTE KOPEHb yPaBHEHUS METOJIOM HTepainuii Ha oTpeske [0;2] ¢ TpeOyemoit
TOYHOCTBIO 710 =107, BhIunciIeHUs MPOBOIUTE ¢ YETHIPHMS LU(pPaMu T10CIe
3aMATOH.

X3+ 7x=7=0

OIIK-8

44

3adanue omxpvImo2o muna ¢ pa3zgepHymuvlm OmMeemoM.

Hucmpykyua: npouumaime mexcm u 3anuuiume pasgepHymulii 000CHO8AHHbLIL
omeem.

BreryrcnuTs HHTETpA, UCTIONB3YA KBaIpaTypHYIO (GOpMYITy Hapadosi, mpu
3aJaHHOM YHCJIe UHTEPBaJIOB N=6

f14(7+x—2x2)afx

YK-2




omeemnt.

45 | Onpenenunre KOpHU ypaBHEHHUs rPaQUIECKH U YTOUHUTE OAKMH U3 HUX HA
orpeske [0.6; 1.5] nTepannonHsM MeTo10M HEIOTOHA ¢ TOYHOCTBIO 10 £=107,
BoruunciieHus MpoBOJUTE C YETHIPHMSI UGB PAMH MOCTE 3aIsTOH.

3 In(x—%)=8-2x*-8x

3adanue omxpvImo2o muna ¢ pa3zgepHymuvlm OmMeemoM.
Hucmpykyus: npouumaiime mexkcm u 3anuuiume pasgepHymolii 000CHOBAHHbLIL

OIIK-8

HpI/IMe‘IaHI/ICZ CHUCTEMA OLICHUBAHUS TCCTOBBIX SaI[aHI/Iﬁ

Or1leHKa TECTOBBIX 3adaHUI
OaJUIbHAs IIKaIa

XapakTeprCTHKa 3aJaHHI

[TonHOE coBIazieHNEe ¢ BEpPHBIM
OTBETOM OlLleHUBaeTcs 1 OamioM,
HEBEPHBIN OTBET WJIA €T0
orcyTcTBHe — 0 OayoB.

1 Tun

3aaHue KOMOMHUPOBAHHOI'O TUIIA C BLIDOPOM OJITHOTO
BEPHOI'0 OTBETA U3 YETHIPEX MPEIJIOKEHHBIX U
000CHOBaHMEM BBIOOpA CYMTACTCSI BEPHBIM, €CIIN
IPaBUJIBHO YKa3aHa Iudpa U NpUBEEHbI KOHKPETHbIE
apryMeHTbI, UCIOJIb3yeMble ITPU BEIOOpE OTBETA.

3amanne ¢ BHIOOPOM OJHOTO BEPHOTO OTBETA M3 YETHIPEX
MNPCATOXKCHHBIX CHUTACTCA BEPHBIM, €CJIU ITPABUJIBHO
yKkazaHa udpa.

[TostHOE COBIAJICHKE C BEPHBIM
OTBETOM OlLleHHBaeTcst 1 OayuioMm,
cCiinu I[OHYHIGHI)I 0HII/I6KI/I HUJIN OTBET
orcytcTByeT () 0amios.

2 THII

3amane  KOMOMHHPOBAHHOTO BBEIOOpOM
HECKOJIbKMX BAapUAaHTOB OTBETAa M3 MPEIJIOKECHHBIX H
pa3BepHYTHIM 00OCHOBAaHHEM BBHIOOPA CUMTAETCS BEPHBIM,
€CIM TPaBWJIBHO YKa3aHbl IUGPBl U  MPUBEICHBI
KOHKPETHBIE apTryMEHThI, HMCIOJIb3yeMble TpPH BBIOOpE

THIIA C

OTBECTOB.

3amanue ¢ BHIOOPOM HECKOJIBKHX BEPHBIX OTBETOB U3
YeThIPEX MPENIOKEHHBIX CYUTAETCS BEPHBIM, €CIU
MPAaBUIIbHO YKa3aHbI TUQPHIL.

[TonHoe coBmameHHe C BEPHBIM
OTBETOM OlieHHBaeTrcs 1 Oamiowm,
HeBepHBIfI OTBCT UJIN €TO OTCYTCTBI/IG

- 0 6amoB.

3 Tun

3ajaHue 3aKpPBITOro THITA Ha YCTAHOBICHUE COOTBETCTBHS
CUMTAETCSI BEPHBIM, €CJIH YCTaHOBJIEHBI BCE COOTBETCTBHS
(MO3WIMK W3 OJHOTO CTOJOIA BEPHO COIMOCTABJIEHBI C
MO3UIIUSIMH JIPYTOro CTOJIOMA).

[TonHOE coBMaieHNe C BEPHBIM
OTBETOM OlleHHBaeTcs | Gamiom,
€CIIH JOMYIIEHBI ONIMOKH WA OTBET
orcyTcTByeT — 0 6asmios.

4 tun
3amanue 3aKpBITOTO THIIA HaA YCTaHOBJICHHE
OCJIEN0BATEILHOCTH CUHUTAETCSI BEPHBIM, eciu

MMpaBUJIbLHO YKa3aHa BCA IMMOCJICAOBATCIIBHOCTD I_[I/I(I)p

[IpaBuibHBIN OTBET 3a 3a/laHUE
olLlEHHUBaeTCs B 3 0ajia, eciu
JIOTYIIIEHa OJTHA ONTMOKA WITH
HETOYHOCTb, OTBET MPABUIIbHBIN, HO
HEMOJHBIN - 1 6as1, ecinu JOMyIeHO

5 Tun

3aanre OTKPBITOTO THUIMA C Pa3BEPHYTHIM OTBETOM
CUMTAETCS BEPHBIM, €CITM OTBET COBMAJAET C ATAJOHHBIM
0 COJIEP>KAHMIO U TIOJTHOTE.




ooliee 1 omuOKU, OTBET
HeraBI/IHI)HI)II\/'I HJIN OTBCT

orcyTcTByeT — () Oaos.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0ydeHus1, IpeICTaBICHbI B Ta0uie 19.

Tabmuna 19 — IlepeyeHb KOHTPOJIBHBIX PaOOT
Ne /i [TepeueHb KOHTPOJIBHBIX PabOT
He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOMMX dSTanmbl (HOPMUPOBAHMS KOMIIETCHLMH, COAEpKarcs B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernmameHTHpPYIOIIMX MOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH M MPOMEKYTOUYHOM aTTeCTallMi 00yJarOIIUXCs
'VAIL

11. Meroaudeckue yKa3aHus Uik O0YJIArOIIUXCS IO OCBOSHHUIO JUCIIUILTAHBI

11.1. Meroauueckue yKazaHus s OOYyYarOIIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuaa.

OcHOBHOE Ha3zHauY€HUE JICKIIMOHHOTO Marepuajga — JOTHYECKH CTPOMHOE, CHUCTEMHOE,
rIyOOKOE U SICHOE M3JI0KEHHE yueOHOTo MaTepuraia. HazHaueHne COBpeMEHHOM JICKIIUK B paMKax
JUCIUIUIMHBI HE B TOM, 4YTOOBI TIOJYYUTh BCIO HH(POPMAIUIO O TEME, a B OCBOCHUU
GyHIaMEHTANBHBIX MPOOJIEM AWCIUIUIMHBI, METOJIOB HAYYHOTO IIO3HAHUS, HOBEHUIIHNX
JOCTUKEHUIN HaydyHOU Mblcau. B yueOHOM mporiecce JIEKIUs BBIIOJHSAET METO/I0JIOIMUECKYIO,
OpraHU3aIMOHHYI0 U UHpOopMamoHHyI0 (GyHKIMU. JIeKus pacKpbeiBaeT MOHATHIHBIN anmapat
KOHKPETHOM 00slacTh 3HaHUs, €€ MpoOJeMbl, JaeT IeJIbHOE MPEJCTaBIEHHUE O JAUCIUILUIMHE,
ITOKa3bIBAECT B3aUMOCBS3b C IPYTUMU JUCLUIUIMHAMU.

ILrapupyeMele pe3yJbTaThl IPH OCBOCHUHU 00YYAIOIIMMHUCS JISKIIMOHHOIO MAaTepHaa;

— MOJIyYEHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aNMOCBS3aHHbBIX 3HAHUM, YPOBEHb KOTOPBIX
ONIPEAEISAETCSA LIEJIEBOM YCTAHOBKOM K KaXJ0M KOHKPETHOU TEME;

— TIONy4Y€HUE OIMbITa TBOPUYECKOM pabOThI COBMECTHO C MPEIOIaBaTeIeM;

— pa3BuTHEe MpodecCHOHANBHO-IENOBBIX  KAauyecTB, JIOOBM K  TpeaMeTy |
CaMOCTOATENIBHOTO TBOPYECKOTO MBIIIICHUS.

— TOsBIIEHHE HEOOXOAMMOr0 HHTEpeca, HEOOXOAUMOTO /TSl CAMOCTOSITENIbHOM paboTHI;

— MOJIyYEHUE 3HAHUK O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKH U O IPOTHO3€
WX pa3BUTHS Ha OJIMDKAMIIINE TOJIBI;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU U
MOJIO’KEHUS, IPUXOTUTH K KOHKPETHBIM BBIBOJIaM, IIOBTOPATH UX B PA3IMUHBIX ()OPMYIHPOBKAX);

— TIONy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpAlMEl CIIAliIoB U
WCIIONIb30BaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKUX JHCKycCUH 00
OCOOEHHOCTSX MPUMEHEHHS OT/ICTbHBIX TEMATHUK TI0 TUCIUTIINHE.

CTpykTypa IpeaoCcTaBISHHS JSKIIMOHHOTI0 MaTepHana:

—  ¢dopMyIHUPOBKA TEMBI JISKIIHH;

—  yKa3aHWe OCHOBHBIX M3y4aeMbIX pa3/elIOB/BOIPOCOB;

—  U3JIOKEHHE BBOJHOM M OCHOBHOM YacTeH JICKIIUH;

—  KpaTKHUeE BBIBOJIbI 1O JIEKIIUH, OTBETHI HA BOIIPOCHI.




11.2. Metoauyeckue yka3aHus JUisl O0yJaroIIMXCs 10 yYacTUIO B CEMUHApax
[TpoBeneHNe ceMUHAPOB HE TPEYCMOTPEHO YYEOHBIM TJIAHOM JTAHHOW JUCIIUILTAHBI.

11.3. Metoauueckue yka3zaHUs Uisi OOyYalOMUXCS IO TPOXOXKICHUIO MPAKTHUYECKUX
3aHATUH

[IpakTHdeckoe 3aHSATHE SBISCTCS OJHOW M3 OCHOBHBIX (DOpM OpraHm3aiuu y4eOHOTO
mpoliecca, 3aKJIFOYaroIIasCcs B BITOJHSHUH O0YYarOIIMMUCS T0JT PYKOBOJACTBOM IPETIOIaBaTeIs
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1ENbI0 YCBOSHUS HAYYHO-TEOPETHYECKHX OCHOB YyUueOHOM
JTUCIUTIIIMHBI, PUOOPETEHNS YMEHUN U HABBIKOB, OTIBITA TBOPYECKOM JCSITEIHHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl O0YJArOIIEToCs SBISCTCS MPUBUTHE O0YUAIOIIHMCS
YMEHUN 1 HaBBIKOB MPAKTHYECKOU JIEATETLHOCTH 110 U3yYaeMOM JUCIUIUIMHE.

[Tnaaupyemplie pe3yabTaThl IPU OCBOCHUU O0YUYAIOIUMCS MPAKTHUSCKUX 3aHSATHI:

— 3aKkperuieHue, yriayOleHue, pacIlupeHre W JeTalu3aius 3HAHUKW TMPU PEIICHUU
KOHKPETHBIX 33714,

— pa3BUTHE I[I03HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIIUICHHUS,
TBOPYECKON aKTHUBHOCTH;

— OBIIQJICHHE HOBBIMH METOJaMH M METOJUKaMU H3Y4YeHHs] KOHKPETHOH yuyeOHOM
JIMCLUIUIMHEL,

— BbIpabOTKa CIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI TIOJYYEHHBIX 3HAHUW JJIA
BBIIIOJIHEHUS 3aJaHMIL;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJICKTUBHOM M WMHAMBHIyalbHON (Gopm
00y4eHwUsI.

TpeboBaHusl K NPOBEAECHUIO IPAKTUYECKUX 3AHITUN

3ajaHye K BBINOJIHEHUIO NPAKTUYECKOM pabOThl BBIJAETCS IPENoJaBaTelieM B Haydaie
3aHATHUS B COOTBETCTBUU C IUIAHOM 3aHATHH. TeMbl MpakTHUECKUX padOT MPUBEACHBI B TaOI. 5
JTAHHOMH MpOorpamMMmBl.

BerlinonHeHne npakTuyecKoi paboThl COCTOUT U3 TPEX ITAIOB:

- QHAJTUTHYECKOTO;
- pac4eTHO-TpaUIECKOTO;
- KOHTPOJIBHOT'O B BU/IE 3aIIUTHI OTYETA.

CrpykTypa 1 hopma oTueTa 0 IpaKTHYECKON paboTte

OTuet 0 mpakTUYecKoi padoTe TOMKEH COAEP)KaTh: TUTYJIbHBIN JIUCT, OCHOBHYIO 4acTb,
BBIBOJIBI 110 pe3yJIbTaTaM UCCIIETOBAaHHM.

Ha mumynenom nucme NOJKHBI OBITh yKa3aHbl: Ha3BaHME AMCLUIUIMHBI, Ha3BaHUE
NPaKTUYECKON paboThl, HaMuIMs M HHUIHAIIBI TIPEToaBaTes, (haMIIIUs ¥ MHUIHAIBI CTyICHTA,
HOMEp €ro y4eOHO! IpYIIIBI U J1aTa 3alUThl pabOTHI.

OcnosHasi wacmb JOJDKHA COJNEpXKAaTh 3aJaHue, pPe3yJibTaThl SKCIIEPUMEHTAIBHO-
NPaKTUYECKON paboThl, pacCUeTHO-aHAIUTUYECKHE MaTepHaIbl, TUCTUHT KOAA/CKPUH dKpaHa.

Bb16000b1 110 TIpoJIeIaHHOI paboTe JOKHBI COJEPKATh OCHOBHBIE PE3YJIBTATHI IO padoTe.

TpeboBanus k 0OpMIIEHHUIO OTYETA O MPAKTHYECKOW paboTe

TUTYIBHBINA IMCT OTYETA TOJHKEH COOTBETCTBOBATH IMAOJIOHY, IIPUBEJCHHOMY B CEKTOPE
HopMaTuBHOM nokymentainuu I'Y AIT https://guap.ru/regdocs/docs/uch.

OdopmieHne OCHOBHOM 4acTy OTYeTa AOKHO ObITh opopmiteHo B cootBeTcTBUM ¢ [[OCT
7.32-2017. TpeOoBaHus TpPUBEACHBI B CEKTOpe HOpPMAaTUBHOW jgokymeHTamuu ['YAII
https://guap.ru/regdocs/docs/uch.

[Tpu GopmMHpOBaHUHU CIUCKA UCTOYHHUKOB CTYJEHTaM HEOOXOJUMO PYKOBOJCTBOBATHCS
TpeboBanusimu crangapra ['OCT 7.0.100-2018. Ilpumeps! odopmieHUs crHcKa HCTOYHUKOB
NpUBENICHBI B CEKTOpe HOpMaTuBHOMU nokymeHTtamu ['Y ATl https://guap.ru/regdocs/docs/uch.

11.4. Meroauveckue yKazaHus I O0yJarOIINXCS TI0 BBITIOIHEHUIO J1a00paTOPHBIX paboT



[IpoBenenune maboOpaTOpHBIX PabOT HE MPETyCMOTPEHO YUYE€OHBIM TUTAHOM JIaHHOMN

JUCIHMIIINHBI,

11.5. Meroauueckue YyKa3aHus Ui OOYYaIOUIMXCS TI0 MPOXOXKICHHIO KYpPCOBOTO
IIPOCKTHUPOBAHUS/BBITIOIHEHUS] KyPCOBOM paboThI

BeimonHeHne KypcoBBIX padOT HE MPEAyCMOTPEHO YYeOHBIM IIJIAHOM JAHHOM
JUCHUITIIUHBI.

11.6. Mertoauueckue ykazaHus JUIsl OOyYaIOUIMXCS M0 MPOXOXKICHUIO CAMOCTOSITEIHbHOM
paboThI

B Xo/e BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIONIUIICS BBIMOJIHAET PadOTy 1O
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeiCTBEHHOTO
YYaCTHSI.

s oOyyarommxcsi 1Mo 3a04HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJTIOYATh B CE0s1 KOHTPOJIBHYIO padoTy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENILHON paboThl, y oOyuaromierocs: (GopMmupyercs
esiecooOpa3Hoe MIaHUPOBaHUE PaboUuero BpEMEHH, KOTOPOE MO3BOJISCT UM Pa3BUBATh YMEHUS U
HAaBbIKM B YCBOCHHHM H CHUCTEMATU3allUuU HpI/I06p€Ta€MI)IX 3HaHPII>i, oOecrieunBaeT BBICOKHUIA
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHHS, IOMOTAeT IOJYYUTh HABBIKH TTOBBIIICHHUS
po(heCcCHOHAIBHOTO YPOBHS.

MetoauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYKO — paboTy
00yJaronumxcs BISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual Mo JUCLUILINHE;

—  METOJMYECKHE YKa3aHHsI 110 BBHIMOJHCHHIO KOHTPOJIBHBIX PadOT (U1 00yJaroIuxcs
0 32049HOU (hopme 0OyIeHHUS).

11.7. Meroauyeckue ykazanusi 111 00yHarOIINXCsI IO IPOXO0KICHUIO TEKYIIEro KOHTPOJIS
yCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH IIPEIyCMAaTpPUBAET KOHTPOJIb KayecTBAa 3HAHUU
00yyaroImuxcs, OCyLIECTBISEMOr0 B TEYEHUE CEeMecTpa C IIeJbI0 OLEHMBAHUSA X0Jla OCBOEHUS
JTUCIUIUIAHBI.

Texymui KOHTPOIIb BKIIIOYAECT:

—  KOHTPOJIb IOCEIIAEMOCTH U PabOThl HA MPAKTHUECKUX 3aHATHUIX;

—  pe3yJbTaThl BHIIOJIHEHUS CTYI€HTAMH PacyeTHO-TpauIecKux padoT.

Jl1s TeKy1ero KOHTPoJisl YCIEBaeMOCTH MCIOJIb3YIOTCS TECThI, IPUBEJCHHbIE B TaOIUIIE
18. Pe3ynbTarhl TEKyIIEro KOHTPOJIS OLEHUBAIOTCA B OajiaX, U YUUTHIBAIOTCA MPHU MPOBEIECHUU
MIPOMEXKYTOUHBIX aTTECTALINH.

CucremMa OLICHOK IPH MPOBEAECHUH TEKYLIETO KOHTPOJSA M MPOMEKYTOUYHOM aTTeCTalluu
OCYIIIECTBIISIETCS B COOTBETCTBUU C PYKOBOAAIINM ToKyMeHToM opranu3anuu P10 I'VAIL. CMK
3.76 «llomoxxeHne O TEKyIIEM KOHTPOJE YCIEBAEMOCTH M TNPOMEKYTOYHOW aTTECTallUH
CTYJE€HTOB M aclMpaHTOB, OOydYaromMxcsi IO OOpa3oBaTeIbHBIM IpPOrpaMMaM BBICHIETO
obpasoBanus B 'Y AII» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf.

11.8. Metoauueckue ykazaHUs Ui OOYYarOIIUXCS 10 MPOXOXKJACHUIO MPOMEKYTOTHOM
aTTeCTallnun.

[MpomexxyTounass  arrecraiss  OOydyarOMIMXCs ~ MPEAyCMaTpUBAcT  OLICHUBAHHE
HpOMe)KYTOqHBIX U OKOHYATCJIIbHBIX peSy.TII)TaTOB 06y‘-IeHI/ISI 10 JUCIIUIIJINHE. OHa BKJIFOYACT B
ceOs:

— 9K3aMeH — ()opMa OLICHKHU 3HAHUH, MOTYYCHHBIX 00YYAIONIMMCS B IIPOLIECCE U3YUCHHSI
BCGf/i JUCHUIIIIMHBI UJIN €€ 4aCTHU, HAaBbBIKOB CaMOCTOﬂTeHBHOI\/’I pa6OTI)I, CHOCO6HOCTI/I HpI/IMeHHTB
UX I PEIICHUS TMPAKTHUECKUX 3a7ad. DK3aMEH, KakK IPaBWIIO, IMPOBOJUTCS B TEPUOJ
9K3aMEHAIIMOHHON CECCHU M 3aBEpPIIAEeTCs aTTECTAI[HOHHON OIEHKOH «OTIHYHO», «XOPOIIO»,
«YIOBJICTBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY.


https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

B Teuenue cemectpa cTyaeHTY HeoOXoauMo crnath He MeHee 50% mpakTuyeckux padoT,
BBITIOJIHUTh TECTUPOBAHUS HE HUXKE OLICHKHU "yJIOBIETBOPUTEIHHO" .

B ciy4yae HEBBINOIHEHUS BBHIINIEU3IIOKEHHOTO, CTY/IEHT, MPU YCHEIIHOM IMPOXO0KICHUU
MIPOMEXKYTOYHOM aTTecTauu B GopMe dK3aMEeHA, HE MOXKET MOJTYyYUTh aTTECTAlMOHHYIO OLIEHKY
BbILIE "XOpoIo".

Cucrema OLICHOK IPH MPOBEICHUU TEKYILET0 KOHTPOJIS U MPOMEKYTOUHOM aTTeCTalluu
OCYIIECTBIISECTCS B COOTBETCTBUH C PYKOBOSIIMM AoKyMeHTOM opranuzaiuu PO I'VAIL. CMK
3.76 «llonmoxkeHne O TEKyIIEM KOHTPOJIE YCIIEBAEMOCTH W MPOMEKYTOYHOM aTTeCTalluu
CTYJEHTOB M AacCIHMpaHTOB, OOydYaromMXCS IO OOpa3oBaTeIbHBIM IPOTpaMMaM BBICHIETO
obpazosanus B ['YAI» https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf.



https://docs.guap.ru/guap/2020/sto_smk-3-76.pdf

Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHUH.

IToamnuce
BHECIIIETO
M3MCHCHUA

CopaeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeaps

Iloanuce
3aB.
Kadeapoit




