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1. HACIIOPT
®OC no yuyeonoi qucuumianie OIL.01 «JaemMeHTHI BbICHIE MATEMATHKHN»

1.1. O0mme mos10xKeHUs

@onnpl  oueHouHbix cpenactB (POC) mnpenHa3HaueHbl [ KOHTPOJS M OLEHKH
00pa30BaTeNbHbIX JOCTHKEHUN 00YyJaromMxcsi, OCBOMBUIMX MPOrpaMMy y4eOHON AMCUUIIIMHBI
OI1.01 «DneMeHThI BBICIIEH MaTEeMaTHKK

®OC BKJIIOYAET KOHTPOJIbHBIE MaTEpHUalbl IS MNPOBEACHUA TEKYIIErOo KOHTPOJSI W
MIPOMEKYTOUYHOM aTTeCTaIluu B opMe:

— 3 cemectp - nudpepeHITMPOBAHHBIN 3a4eT.

@®OC pa3paboTaHbl B COOTBETCTBHH C:

— o0Opa3oBaTeabHOI MPOTpaMMOit CIIO o CIIEIIMATBLHOCTH 09.02.08

WuTennextyalibHble HHTETPUPOBAHHBIE CUCTEMBI

— mporpammbl yueOHo# nuctumiuabl OI1.01 «9neMeHTsI BhIcIe MaTeMaTHKI.

1.2.Pe3ynbTarhl 0CBOCHUS IMCHUILIMHBI, OAJIEKaIHMe POBEPKe

Pe3yabTaTsl HaumeHoBaHue
o0yueHust 3JIEeMEHTAa
(ocBOEHHBIE YMeHHH WIH 3HAHUM
yMeHHus),
YCBOCHHbIE 3HAHMS)
V1. YMETH BBIIIOIHATE OIIEpalliy HaJ MaTPUIAMU U OLPEACIIUTEIAMU,

peluaTh CUCTEMbI TUHEUHBIX YPaBHEHUH

V2. MPOU3BOAUTH JEHUCTBUS C BEKTOPaMU;
pemaTs 3a1a4u, UCIIOIb3Ysl YPaBHEHUA MPSIMBIX U KPUBLIX BTOPOIO
MOPsIIKA HA TUIOCKOCTH.

V3. MPUMEHSTHh MeTOIbI T HEepeHITMATEHOTO M HHTEIPATBHOTO
HACUHCIICHHUS;

V4. MOJIb30BATHCS TOHITHSIMHA TEOPUH KOMIUICKCHBIX YUCEIT;

V5. BBITIOJIHATH JACUCTBUS HaJ psiAaMu

VYe. pemath auddepeHuaibHbIe YpaBHEHHUS.

31. 3HaHWE OCHOBHBIX METOJIOB JJUHEHHOMN anreOpbl

32. 3HaHWE OCHOBHBIX METOJIOB AHAJTUTUYECKON T€OMETPUH

33. 3HaHHEe OCHOBHBLIX METOJIOB MaTEMAaTHYECKOI'O aHaJIn3a

34. 3HaHHE OCHOBHBIX METOJIOB TEOPHH KOMILIEKCHBIX IEPEMEHHBIX

35. 3HaHME OCHOBHBIX METOJIOB TEOPHUHU PSA0OB

36. 3HaHUE OCHOBHBIX METOJIOB TU(PepeHIINaTbHBIX YpaBHEHUN

OK 01 Br16upars ciocoOsI pemieHus 3aaa4 npodeccuoHaabHON

ACATCIIBHOCTH NPUMCHUTCIIBHO K PA3JIMYHBIM KOHTCKCTAM;,

OK 02 Hcnonb30BaTh COBPEMEHHBIE CPEICTBA TOMCKA, aHAIU3a U
UHTEpHpeTanuy HHPOPMauU U HHPOPMALIMOHHbBIE TEXHOJIOTHH JIS
BBIMOJTHEHUS 33124 NpodeCcCHOHAIbLHON NesTeIbHOCTH;

OK 03. [InaHupoBaTh U peaan30BbIBaTh COOCTBEHHOE MPO(ECCHOHATEHOE U
JUYHOCTHOE Pa3BUTHUE, IPEAIPUHUMATENBCKYIO 1EATENbHOCTD B
npodeccnoHaIbHOM cepe, UCTI0Nb30BaTh 3HAHUS IO TPABOBOW U
(MHAHCOBON ITPAMOTHOCTH B PA3JIMYHBIX )KU3HEHHBIX CUTYaIMSIX




OK 04.
KOMAaH/IC;

D¢ heKTUBHO B3aMMOICHCTBOBATh U pa00TATh B KOJIJIEKTUBE U

OK 05.

OcCy1ecTBIATh YCTHYIO M MUCBMEHHYIO KOMMYHUKALIAIO HA
rocyzgapcrBeHHoM s3bike Poccniickont denepanuu ¢ yueTrom
0COOEHHOCTEH COLMATIbHOTO U KYJIIBTYPHOI'O KOHTEKCTA,;

OK 09

[Tonp30BaThes MpoeccuoHaNbHON JOKYMEHTAIe! Ha
rOCyapCTBEHHOM U MHOCTPAHHOM SI3bIKAX.

1.3.PacnpenesieHue OeHUBAHUS Pe3YJbTATOB O0yYEeHHUS I10 BUJAAM KOHTPOJIS

KO):[ N HAUMCHOBAHHE 3JICMEHTA

Buanl arrecranuu

KOHTPOJILHON PabOTHI

313HaHNEe OCHOBHLIX METOIOB
JUHEWHOU anreOpbl
OK 1.0K 2,0K 03, OK 04, OK 05, OK 09

YCTHBIHOINPOC, BHITIOJHEHUE
MPAKTUYECKUX 3aJaHU,
CaMOCTOSITEIbBHOUPAOOTHI,
KOHTPOJILHOH paboThI

323HaHNe OCHOBHLIX METOI0B
AQHAJIMTUYECKON reOMETPUHN
OK 1.0K 2,0K 03, OK 04, OK 05, OK 09

YCTHBIHOIPOC, BHITIOJHEHUE
MPAKTUYECKUX 3aIaHU,
CaMOCTOSITEIbBHOUPAOOTHI,
KOHTPOJILHOH paboThI

YMeHUii HiIH 3HAHUH Tekyumii KOHTPOJIbL IIpomexyTou
Hasl
arrecTaums

Y 1ymeTh BBIOIHATH ONEPAIMA HaJl YCTHBIMOIIPOC, BBIIIOJTHEHNE
MaTpuliaMu U OIpeACIUTCIISIMU, pCUIATh HpaKTI/ILIeCKI/IX BaHaHI/II\/'I,
CHUCTEMBI IMHEHHBIX YpaBHEHUM CaMOCTOATENLHONPabOTHI,
OK 1.0K 2,0K 03, OK 04, 0K 05, 0K 09 | xonrpobHOi paGoThi
¥Y2npous3BoauTh NEUCTBUSA C | YCTHBIMOIIPOC, BBITTOJTHEHUE
BEKTOpaMU; MPaKTUYECKUX 3a/IaHHH,
peliaTh 3a/1a4u, UCIOJIb3YSl YPAaBHEHUS | CAMOCTOSITEIIbHONPAOOTHI,
MPSIMBIX U KPUBBIX BTOPOTO MOPSIAKA KOHTPOJIBHON pabOThHI
Ha IUIOCKOCTH.
OK 1.0K 2,0K 03, OK 04, OK 05, OK 09
Y3npumeHATh METObI YCTHBIMOIPOC, BHITOJTHEHUE
Qg epeHnaIbLHOTO U IPAKTUYECKUX 3aJaHUM,
WHTErPAIBHOIO UCYUCIICHUS CaMOCTOSITENIbHONPaOOTHI,
OK 1.0K 2,0K 03, OK 04, OK 05, OK 09 KOHTPOJIHOH paboThI
Y41051630BaThCS MOHATUSAMU TEOPUHU | YCTHBIMONIPOC, BHIITOJTHEHUE
KOMILJIEKCHBIX YHCE MPaKTUYECKUX 3a/IaHHH,
OK 1.0K 2,0K 03, OK 04, OK 05, OK 09 CaMOCTOSITEIbBHOUPAOOTHI,

KOHTPOJILHOH paboThI
Y SBBINOJIHATH IEUCTBUA HAZl PAIaMHU YCTHBIMOIPOC, BBITOJTHEHUE

MPAKTUYECKUX 3aIaHU,

CaMOCTOSITEIbBHOUPAOOTHI,
OK 1.0K Z,OK 03, OK 04, OK 05, OK 09 KOHTpOHBHOﬁ pa6OTBI

Anddepentmp

Yo6pemars nuddepeHranbHbIe YCTHBIMOIIPOC, BHITIOJITHEHUE OBaHHbIH
YpaBHEHUS MPAKTUYECKUX 3aJIaHU, 3ayer3
OK 1.0K 2,0K 03, OK 04, OK 05, OK 09 CaMOCTOSTEIILHOUPAOOTHI, CEMECTp




333HaHMEe OCHOBHBIX METOIOB
MaTeEMATUYECKOr0 aHaIu3a

OK 1.0K 2,0K 03, OK 04, OK 05, OK 09

YCTHBIHOIPOC, BHITIOJHEHUE
MPAKTUYECKUX 3aJaHUI,
CaMOCTOSITEIbBHOUPAOOTHI,
KOHTPOJILHOM paboThI

KOMINJICKCHBIX IIEPEMCHHBIX

343HaHKME OCHOBHBIX METO/IOB TEOPUH

OK 1.0K 2,0K 03, OK 04, OK 05, OK 09

YCTHBIMOIIPOC, BBIIIOJIHEHUE
MPAKTUYECKUX 3aJIaHH,
CaMOCTOSITENIbHOWPaOOTHI,
KOHTPOJILHON PabOTHI

pAIIOB

353HaHME OCHOBHBIX METO/I0OB TEOPUH

OK 1.0K 2,0K 03, OK 04, OK 05, OK 09

YCTHBIMOIIPOC, BBIIIOJIHEHUE
MPAKTUYECKUX 3aJIaHHI,
CaMOCTOSITENIbHOWPaOOTHI,
KOHTPOJILHON PabOTHI

36 3HanKe OCHOBHBIX METOOB
nudepeHINATBHBIX YpaBHCHUM

OK 1.0K 2,0K 03, OK 04, OK 05, OK 09

YCTHBIMOIIPOC, BBIIIOJIHEHUE
MPAKTUYECKUX 3aJIaHU,
CaMOCTOSITENIbHOWPaOOTHI,
KOHTPOJILHON PabOThI

1.4. PacnipenesieHre THIIOB OLICHOYHBIX CPEACTB 10 3JIeMEHTAM 3HAHUH M YMEHUil

TEeKYIIEero KOHTPOJIst

Conepxanue
yueOHOro marepuaJja

Tun KOHTPOJIBHOI'0O 3aJaHUA

no nporpamme Y /[ Y1 | VY2

Y3

Y4 | VS | Yo 31 32

33

34

35

36

Pasznea 1. OCHOBBI T€OPUN KOMILIEKCHBIX UM CeJT

Tema 1.1. OcHOBEI
TGOpI/II/I KOMIIJIICKCHBIX
qucenn

17

17

Paznen 2. DjemMeHTHI JTMHEHHON aJredpbl

Tema 2.1. Matpuupiu | 17
OIPENEIIUTEIIA

Tema 2.2. Cucremsl 17
JIMHEUHBIX YPAaBHEHUN

Pa3znen 3.9/1eMeHTHI AaHAJIUTHYECKOW reOMeTPUM

Tema 3.1 17

BekTtops! u neictBus
HaJl HUMU

17

Tema 3.2 17
AHanutnueckas
TeOMETpHUs Ha
IUIOCKOCTH

Pasznen 4. Teopusi npenesioB

Tema 4.1Teopus
MIpE/ICIIOB

17

17

Pasznea S. Inddepennuanbuoe ucunciaenne GQyHKuumn




Tema

5.1 luddepenunansHoe
HCUYHUCIIeHUE QyHKITUN
OJHOM JAENUCTBUTEIBHON
TIEpEMEHHOMN

15
17

Tema 5.2.
Huddepennmansaoe
ucuucieHue QpyHKIui
HECKOJIbKUX
JIEUCTBUTEIBbHBIX
MEePEMEHHBIX

15
17

Pa3znen 6. UnTerpaabHoe ucu

HcJIeHne PyHKIUH

Tema 6.1/ HTerpanbHoe
HCUYHUCIICHUE QYHKITUN
OJHOM JAEHUCTBUTEIBHON
TIEPEMEHHOM.

17

17

Tema 6.211HTerpanbHoe
ucuucienue QpyHKIui
HECKOJIbKUX
NEUCTBUTEILHBIX
NePEMEHHBIX

17

Paszgea 7.Teopust psaioB

Tema 7.1 Teopus 17 17
PSIOB.
Paznea 8.00bikHOBeHHbBIE U epeHIATbHbIE YPABHEHUS
Tema 8.1 17 4
OOBIKHOBEHHEIE
Qg depeHIaIbHbIe
ypaBHEHUS
1.5 PacnipenesieHue TUIIOB OLIEHOYHBIX CPEACTB 110 3JIEMEHTAM 3HAHMA M YMEHMH,
KOHTPOJIMPYEMbIX HA MPOMEKYTOYHOM aTTecTaAllun
Conep:xanue Tun KOHTPOJILHOIO 3aaHUS
y4eOHOro
MaTepuaJa no Y1 Y2 | Y3 | VY4 | VY5 Y6 | 31 32 33 34 35 36
nporpamme Y[
Pazgesn 1. OCHOBBI TEOPUU KOMILIEKCHBIX UM CeJT
Tema 1.1. OcHOBEHI 25 |25 25 25 |25 25 25 |25 25 25 25 25
TEOpPUH
KOMILJIEKCHBIX YHCET
Paznen 2. DjemMeHTHI JIMHEHHON aJaredpbl
Tema 2.1. 25 |25 25 |25 |25 25 25 |25 25 25 25 25
Marpuiisl u

ONpCaACIINTECIN




Tema 2.2. CucteMbl
JIMHENHBIX
ypaBHEHUU

25

25

25

25

25

25 25 |25 25

25

25

25

Pazpgea 3.

DJIeMEHThI AHAJMTHYECKOIl TeOMeTPpHH

Tema 3.1
Bexkrops! u
NEUCTBUSA HAI HUMU

25

25

25

25

25

25 25 |25 25

25

25

25

Tema 3.2
AHanutmyeckas
reoMeTpus Ha
IJIOCKOCTH

25

25

25

25

25

25 25 |25 25

25

25

25

Pazpea 4.

Teo

sl IPe/IeJIoB

Tema 4.1Teopus
npeaesaoB

25

25

25

25 25 |25 25

Pa3nea S.

Jud

epeH

HAJIbHOE HcuncIeHue QyHKUMu

Tema

5.1 Iuddepenmans
HOE MCUHCIICHHE
byHKUIMH OTHON
NEUCTBUTEILHOMN
MIEPEMEHHOMN

25

25

25

25

25

25 25 |25 25

25

25

25

Tema 5.2.
HMuddepennmnansHoe
HCYHCIICHHUE
byHKIUI
HECKOJIBKHX
JIEUCTBUTEIBbHBIX
TIEPEMEHHBIX

25

25

25

25

25

25 25 |25 25

25

25

25

Pazgea 6.

HHTerpaasHoe u

cuuciaeHne pyHKuuu

Tema
6.11uTerpanbHoe
UCUHCIICHHE
byHKIMU OHOM
NEUCTBUTEILHOMN
IIEPEMEHHOM.

25

25

25

25

25

25 25 |25 25

25

25

25

Tema

6.2 uTterpasibHOE
HCYCIICHHUE
byHKIUI
HECKOJIBKHX
JEUCTBUTEIILHBIX
TIEPEMEHHBIX

25

25

25

25

25

25 25 |25 25

25

25

25

Pa3n

el 7.Teopu

sl psSiIOB

Tema 7.1 Teopus
PSIOB.

25

25

25

25

25

25 25 |25 25

25

25

25

Paznen 8.00bikHOBeHHBIE TU(p(epeHINATIbHbIE

pPaBHeHHS

Tema 8.1
OOBIKHOBEHHBIE
nuddepeHIaIbHbIe
ypaBHECHHUS

25

25

25

25

25

25 25 |25 25

25

25

25




2. CHEIMOPUKALIMN U BAPUAHTBI OHEHOYHBIX CPEACTB VIS TEKYIIEI'O
KOHTPOJIA

2.1. HaznaueHnue

Crenuduxanueil ycTaHaBIMBAIOTCA TPeOOBAHUA K COJEPKAHMIO U  O(POPMIICHHIO
BapHaHTOB OLICHOYHOI'O CPEJICTBA TECTUPOBAHUE, IPAKTHUECKas paboTa, KOHTPOJIbHAas paboTa.

TectupoBanme, mnpakTudeckas paboTa, KOHTpOJbHAs paboTa mMpeaHa3HAYeHBI s
TEKYIIEro KOHTPOJS W OICHKA 3HAaHUM M YMEHUU CTYJACHTOB II0 MpOTrpaMMe YydeOHOM
muciuminHbIOl.01  «DneMeHTsl  BHICIIEH MaTeMaTHUKM» OCHOBHOW TPO(heCCHOHATLHOM
obpasoBarenbHoli mporpammbl CIIO mo crnenmanbHOCTH 09.02.08 HHTenneKkTyalbHbIE
WHTETPUPOBAHHBIE CUCTEMBI.

2.2. KOHTHHIeHT aTTecTyeMbIX: CTYICHTH 2 Kypca (Ha 0a3e OCHOBHOI'O OOIIEro
obOpasoBanmus), CTyACHTHI | Kypca (Ha 6a3ze cpeaHero oOpa3oBaHms).

2.3. ®opma U YCJIOBUS ATTECTAIUU:

Texymumii KOHTPOJIb MPOXOAUT MO TeMaM y4eOHOM JUCIUTUINHBL

[IpomexxyTounast arrectanusi MPOBOAMUTCS B Buie auddepeHmpoBaHHoro 3adera(3
CeMecTp).

2.4. BpeMsl BBINIOJTHEHUSA

Ha BhInonHeHre TEeKyIEero KOHTPOIsl  OTBOAMTCS:
l)recTupoBanue:

MOJArOTOBKA 5 MUHYT;
BBITNIOJTHEHUE 35 MUHYT
odopMIIeHHE U cAa4a 5 MUHYT;
BCEro 45 MUHYT

2) nmpakTtudeckas pabora
IIOATOTOBKA SMUHYT;
BBINOJHEHNE 8OMUHYT
odopmileHre U cllada 5 MUHYT;
Bcero 90 MuHyT

3) KOHTpOJIBbHAs paboTa.
MOJTOTOBKA 5 MUHYT
BbINIOJHEHUE 80 MUHYT
odopmIieHHE U ca4a 5 MUHYT
Bcero 90 MuHyT

2.5. PexoMeHnyemasi iuTepaTypa Ajs pa3padoTKi OLEHOYHBIX CPeICTB U MOAT0TOBKH
00y4aoIUXCH K aTTeCTAlluu
ObecneueHne TUCIUIUIMHBI YUeOHBIMH W3TAHUSIMU

Kunroo6ecneueHHOCTh

OcHoBHas/ Koa-
bubnuorpadudeckoe onucanue u3gaHUSA

NIONIOJIHUTEIbHAA  [BO.9K3. B [DJICKTPOHHBIE
(aBTOD, 3ariaBue, BUJ, MECTO U TOJl U3/IaHUS, KOJL.CTP.)

naTeparypa oo pecypcsl
bapaymkuH, B. B. Maremaruka. 31€MeHThI BbICILIEH OcHOBHas - https://znanium.ru/
MaTeMaTHKH : yueOHHK : B 2 Tomax. Tom 1 / B. B. catalog/product/12
bapaymkun, A. A. TlpokodseB. — Mocksa : KYPC : 35904
NHOPA-M, 2022. — 304 c. — (Cpennee
npodecCHOHAIbHOE 00pa30BaHUE).
bapaymxkun, B. B. MaremaTtuka. D1eMeHTHI BbICHIEH OcHoBHas - https://znanium.ru/




MaTeMaTHUKH : y4eOHUK : B 2 Tomax. Tom 2 / B. B.
bapnymkuH, A. A. IIpokodpreB. — Mocksa : KYPC :
NH®PA-M, 2022. — 368 c. — (Cpennee
npogeccuoHaIbHOE 00pa3oBaHue).

catalog/product/18
17031

cpenHero npodeccruoHaIbHOro 0bpazoBaHus /

M. b. XpunyHoBa [u ap.] ; moa o01Iei peaakiue
M. b. Xpunynosou, . 1. L{piranok. — Mocksa :
M3narensctBo FOpaiit, 2022. — 472 c. —
(ITpodeccronanbHoe 00pa3oBaHue).

['ymusa, b. 1., DeMeHTHI BBICIICH MaTEMaTHKH : OcHOBHas - https://book.ru/boo
yuebnoe nocodue / b. I1I. I'ynusn, I'. b. TynusH. — k/949350

Mocksa :KnoPyc, 2023. — 436 c.

["ongapenko, B. M., DneMeHTHI BbICIICH MaTeMaTUKU. :  (OCHOBHas - https://book.ru/boo
yaeonuk / B. M. I'onuapenko, JI. B. Jlunaruna, A. A. k/943679

PoiioB. — Mocksa :KnoPyc, 2022. — 363 c.

Briciias MaTeMaTuka : y4eOHUK U IPAKTUKYM JIJIsT JlononuuTenpHas |- https://urait.ru/bco

de/491581

3aayvax : yueOHOe mocoOue sl CpeTHEro
npodeccuoHanbHOro o0pazoanus / . P. Kamamnoga,

non. — Mocksa : M3narensctBo FOpaiit, 2022. —
128 ¢. — (IIpodeccuonanproe 0oOpa3oBaHme

Kamrammosa, @. P. Bricmrast maremaTtuka. O6mias anredopa B

1. A. Kamanos, T. H. ®omenko. — 2-e u3f., nepepad. u

JlormomauTenbHAS

https://urait.ru/bco
de/493140

2.6. Ilepeuenb MaTepHuaJIOB, 000PY/10BAHUS H HH(OPMAIMOHHBIX HCTOYHUKOB.

VYyeOHast ayautopuss MaTeMaTHUYECKUX IUCHMIUIMH (A7 MPOBENEHUs 3aHITHH Bcex
BUJIOB, MPEIYCMOTPEHHBIX O0pa30BaTeNbHOW NPOrpaMMO, B TOM YHCIIE€ TPYIMIOBBIX U
UHAVBUAYAJIbHBIX KOHCYJIbTallud, a TakKe /s MPOBEACHHUS TEKYILIEro KOHTPOJI U
MIPOMEXKYTOUHOM aTTecTalun) obopyLosaH

APM npenonasarens : Komnbsrotep Inteli5 4460/1T6/81'6/monutop Samsung 23" - 1 mir.

Mynstumeauiiabiii ipoektop Tum 1 Optomax 400 - 1 mrT. IlepeyeHp TUIIEH3MOHHOTO
nporpammuoro obecneuenus: MicrosoftWindowsProfessional (KOHTPAKT Ne 5213/20 «14»
centsops 2020 r, MicrosoftOfficeStandart (KOHTPAKT Ne 5213/20 «14» centsiops 2020 r),
LibreOffice [1epeuens poccuiickoro I10:

CnpaBounas [IpaBoBas Cucrema Koncynerantllntoc. JJorosop Ne34150t 09.10.2024

Crenunanm3upoBanHass Mebenb: YdueOHas mebOenb Ha 33 MOCAIOYHBIX MECT (CTOJIOB
16mrT., crynbeB 33miT.), padbodee mecTo npenoaasaTesns (ctoi 1 mr., cryn 1 mr.), kadenpa 1 mir.
nocka menoBasi 3x cekuuoHHas lmr. CrenuanusupoBaHHas MeOenb: YueOHas meOenb Ha 33
MOCaJ0YHBIX MeCT (cTosoB 161mT., cTynseB 331mT.), pabodee MecTo mpenoaaBarens (ctoi 1 mT.,

cryn 1 mrt.), kapeapa 1 mr. gocka MenoBast 3X ceKIMOHHAsA 1 mIT.

Haumenosanue CI1BJ{

Hayunas snexkrponnas oubnuorexka eLIBRARRY - www.elibrary.ru

Hayunas snekrponnas 6ubnuorexa KubepJlennnka - www.cyberleninka.ru

WIN[—TZ

OnekTponHas oubnmoreka Grebennikon.ru - www.grebennikon.ru

Ilepeuyens nHpopMannoHHbIX cipaBoyHbIX cucteM (MCC)

No

Haumenosanue ICC

CnpaBounas nipaBoBas cuctema Koncynprantl Imocwww.consultant.ru

OnexTpoHHas bubnmoreunas cucrema BOOK.ru - www.book.ru

DnekTponHas ouommoreynas cuctema ObC FOPAUT - www.urait.ru

DnexTpoHHo-0mbanoreudas cucrema SHAHUYM (ZNANIUM) - WWW.Znanium.com

DN[BR[W[RN[—

OnekTponHas oudimoreka CII6I' DY - opac.unecon.ru
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2.7 BAPUAHTHI OHEHOYHbBIX CPEJACTB

OEJEPAJIBHOE I'OCY JAPCTBEHHOE BIOJIXKETHOE OBPA30BATEJIBHOE VUPEX/JIEHUE BBICHIEI'O
OBPA30OBAHUA
«CAHKT-IETEPBYPT' CKHUI T'OCYJAPCTBEHHBII SJKOHOMUWYECKWA YHUBEPCUTET»
(PUJIMAIJI CIIBI'DY B I'. KU3JISIPE)

TecThl

IO AUCHUIIIIMHEC OneMeHTHI BRICIIIEH MaTEMaTHKH

Tema. IIpouszBoaHas GyHKIUM.

3apavya.YKka3aTblpaBU/IbHBIHBAPHMAHTOTBETA:

1. Haiiti mpon3BoaHyI0 QyHKIMU y =4x° —3sinx +5 ctg x (OK 01)

20x* — 3cosx —

1. sin®x;
2. x*+3cosx +5tgx,
3. 20x — 3cosx +5tgx.
4 20x+3i:5x'
5 4x —Stgx

2.HaiiTi mpon3BOAHYIO (YHKIIUU y =3sinx —5cosx +6_ (OK 01)

3cosx— Ssinx.
b

3cosx+ Ssinx.
b

3cosx+ 5sinx + 6.

1
2.
4. —3Jcosx + Ssinx,
5
6. —3cosx— bsinx

3.Haiiti npon3BOAHYIO QYHKIUU y = 2arctgx — 3Inx+ 6 (0K 01)

2——— -2
1. Wl-x =
1 3
2 2
2. 14x% x;
R
3. 1+x x|
1
2———3e”
4, 1+x ;
: 3
5. Vitx®  x,

4.HaiiTi npou3BOAHYIO (PYHKIIUU y = 3arccosx —e” +2 (OK 01)

3

11



— (=]
2 vi1l—x ;
-3 x—1
— Xe
3 vi—xT :
3 £
4 1+x® ;
-3 =1
5. 1422 ¢

5.Haiiti mpon3BoHYI0 QyHKIUN f(x)=2e* (0K o)

1. —2e’
2. 2"31;
3. ex;
4. 7,

6.Haiit mpou3BoaHyo QyHKIUM f(x) = 4arctgx_ (OK 01)
1

1. 4427,
1

2. 1+16x2;
%

3. 1-x%;
%

4 1+x®

3agaya. BeluucauTes M 3anucaTh OTBET:

7.Haiiti npon3BoHy0 QyHKINU y =4xs—8xs proyge  ¥o = 1. (OKOI)

1. -3;
2. -1;
3. -2;
4. -5;
5. -4,

8.Haiitu npon3BoaHy0 GyHKIIUN

1. -4;
2. -3;
3. -5;
4. -6;
5. -2
9.Haiitu npou3BOAHYI0 QYHKIINH y=xInx groukeXo=1, (OK 01)
1. 2;
2. 0;
3. 1;
4. 3;
S. 4.
3=t
}il' =

10.Haiiti npou3BoAHYIO PYHKIIUU 147 B Touke Yo = 1. (OK 01)



o .

o .

e

11.3apauya. YcranoButh cootBercTBHe:(OK 01, OK 02,0K 04)

[IOHATUE OITPEJJIEJIEHUNE
a)3HaYCHUEapTyMEHTA, IPUKOTOPOMIOCTHUT
ACTCSIIKCTPEMYM (D YHKITUH;
0)rakoe3HaueHUEDYHKIIMH,KOTOPOEMEH
2)MakCUMyMyHKITHH; BIIICBCEXAPYTUXCC3HAUCHUITB
OKPECTHOCTUPACCMATPUBACMOUTOYUKH;
B)TaKOe3HaUYCHUECHYHKIIMHA,KOTOPOSOOIIBIIT
€BCeX/IpyTUXee3HaUECHUIB
OKPECTHOCTUPACCMATPUBACMOUTOYUKH;
4)3kcTpeMyM(DYHKITUH. r')HanOoJbIIee3HaYCHUE () YHKITU
J1)MaKCUMYMUMHHUMYMQYHKIIHY;
€)3HauYeHUAAPTYMEHTA, IPUKOTOPHIXIIPO
M3BOJHASI(PYHKIIMAPABHAHYITIO
WJIMHECYIIECTBYET

1 )MUHIMYM) YHKITHH;

3)KpuTHYCCKUETOUKADYH
KIIUH;

12.3agaua.y cTaHOBUTHIPABUIbHYIONIOCTEeA0BaTEIbHOCTH (OK 01)

YrtoOsl HaiiTH HanbOOJIbIIEE U HAUMEHbBIIIee 3HaUeHUEe QyHKIIUK y=f (X) HAa 3aJaHHOM OTpE3KE,
HEOO0XOUMO:

1) HaliTh 3HaueHe (PYHKIIMH HA KOHIAX OTPE3Ka M B KPUTHYECKUX TOYKAX, MPHHAICKAIIX
TAHHOMY OTpPE3KY;

2) naittu f'(x);

3) onpenenuTh HauOOIbIIee U HAUMEHbBINIEE U3 MOJIyYeHHBIX 3HAYCHUH;

4) onpenenuTh KPUTUICCKHE TOYKU (QYHKITUH, pelasi ypaBHEHHE

£!(x)=0.
Bompoc |1 [2 [3 T[4 [5]6 [7 [8 9 10 |11 12
Omer |1 |2 [2 [2 [2]4 |1 |5 3 |1 1-6,2-B 3-¢ 4- 1 | 2413

Teer Ne_2

Tema. «IIpousBoaHas C10KHOH (PYHKIUI
3agaya. BeluucJauThs M 3anucaTh OTBET:

1.Haift npou3BoaHYy0 QYHKINH y=0*+1)° prouke ¥o=1 (OK 01)

1. 32;
2. 16;
3. 12;
4, 24;
5. 8.
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2.Haiiti mpon3BoaHy0 QyHKIHH y=(x* 2" +1)* grouge %o =1 (OK 01)

1. 16;
2. 32;
3. 8;
4, 63;
5. 4,

3agaua. Ykamumenpaeuﬂbnblﬁeapuaumomeema:

3.Haiiti mpom3BoHyI0 QyHKIHN y =sin(x® + 3x + 4), (OK 01)

1 sin(2x + 3),
7 (2x + 3) cos(x® + 3x + 4).
3. cos(2x + 3).
4 —cos(x? +3x +4) (2x +3).
5 cos(x?+ 3x+4)
4.Haiitu mpou3BoIHYI0 (YHKIMN y = 3%8% (OK 01)
—3°%% . 3. —
1, sinnx;
2. ctgx_Ectgx—l;
3 3_.5[.';"":;';
3°ET . In 3 - —
4. cosx;
5 Qarccigx
5.Haiitu npou3BoaHYIO QyHKIHH y =logysinx  (OK 01)
1. log, cosx,
) . cosx
3 ln"-sinx.cosx'
. ? ;
Ein X ' 1Dg2 E'
5 — log, cosx
6.Haiitu npon3BoaHyI0 GyHKIIUN y=e” (0K 01)
1 2% . g2 _,
) 5 [ezjx—l;
3. e? :In 2;
4. EE:‘ . zx;
5 el . 2% ‘In2
7.HaiiTi npou3BoAHYIO (yHKIUH y=v1-2% (0KO0l)
1. V27 In2,
2 Inz
2 Vi-2%,
-2 In 2
3 21-2%;
—2x
4 21-2%

—2x-logge
5 21-2F



8.Haiitn mpon3BoHyIO HyHKIIHH

9.Haiiti npon3BoaHyIO (PyHKITUN

10.Haiitu mpon3BogHYyI0 GYHKIIUA

y=Intg5x (OK01)

10

1. Ein 10x
=
2. g 5:::;
s
3 S
4. Stgx.
5 b
5_ CcoE Sx,
y = arctg In(5x + 3) (OK 01)
1
1. 5x+3;
1
2. 16+25x7;
s
3 'GDSEI:EI‘FE:I;
4. Stg*(5x +3);

5

[{Sx+3)(1+In® (5x+3]),
(OK 01)

3.
f(x) =Insinx
1

1. sina;
2. —ctgx,
3. ctgx,
4. tgx,

11.3amaga. Yka3aTh MoCIeI0BaTEIbHOCTh HAX0XKICHHS TPOU3BOAHON cinoxkHOM (yrkimm: (OK

01)

1.OnpenensiemM nNpou3BOAHYIO BHYTPEHHEM.
2.0npenenseM NpOU3BOAHYIO BHEIIHEW 110 BHYTPEHHEH.

3.0mnpenensieM BHYTPEHHIOIO U BHEIIHIOW (PYHKIIHUH.

40mpenaensieM BI0OKEHHOCTh () YHKIIHMA
5.Ilonydaem oTBeT Mo popMyIie HaXOKACHUS TPOU3BOTHOMN CIOKHON (DYHKITHH.

12.3apava..YcranoButhb coorBercTBue: (OK 01)

OYHKIUA TTPOU3BOAHAS

a) y=¢"; 1) cosx.

6) y= Inx; 2) i

B) y=COSX. 3) -sinx

r) y=sinx 4) e

Bomnpoc | 1 2 3 4 |5 6 7 8 9 10 11 12

OtBer |4 5 2 13 5 3 3 5 3 43215 | a-4,6-2, B-3,r-1
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Kpurepun oneHok:

Ouenka «5» - eciu BepHO BbINIOIHEHO OT 85% 10 100% Bcex 3aganuii.
Ouenka «4» - eciid BEpHO BBINOJIHEHO OT 75% 110 84% Bcex 3agaHuid.
Onuenka «3» - eciii BEpHO BBITIOJIIHEHO OT 56% 10 74 % Bcex 3a7aHuil.
Ouenka «2» - eciid BEpHO BBIMIOJIHEHO MeHee 56% Bcex 3alaHHil.

[IpenonaBarens OwmapoBa M.M.

(moxnuce)

OEJEPAJIBHOE I'OCYJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIbHOE
YUYPEXJIEHUE BBICIHIEI'O OBPA3OBAHUA
«CAHKT-IETEPBYPI'CKHAM T'OCYJAPCTBEHHBI SKOHOMUYECKHIA
YHUBEPCUTET»

(PUJIUAJI CIIBIDY B I'. KU3JISAPE)

KommnuiekT 3aianuii 1)1 IPAKTHYECKHUX PadoT:
10 TUCLMIUINHE JJIeMEHTBI BhICHIEH MATEMATHKH
Tema. [eiicrBust nag marpunamu:(OK 01, OK 02 ,O0K 04, OK 09)

Bapuant Nel
3ananue 1.Berancnure nuHEHYI0 KOMOMHaIMIO A+2B, ecii 1aHbl MaTPUIIBI

2 -1 1z
A=(—3 4 ], B=(—4 D).
3 0o
5 ( 0 —1] (—1 o 21
3ananme 2.Haiinure npoussenenue marpunl A u B, ecmu A=z s /,B=\2 1 o/

|I:|: -2

3aganue3.Ilonp3ysch «IIpaBUIIOM TPEYrOJbHUKA» BBIUMCINTE

B 7 3
A= (1 3 12 10 ]
3aganued.Haiinure Matpuily oOpaTHYIO JaHHOM 11 10 7.

Bapuant Ne2

2

-1
3ananue 1.Beraucnure nuHEHYI0 KOMOMHAIWIO 2B-A eciiyi JaHbI MaTPHUIIBI AZ(—a 4 j n B=
1z
(—4 D].
'3 Do
( o —1] -1 0 E\]
3ananme 2.Haiinure npoussenenne marpul BuA, ecnu A=\-z s5/,B=‘2 1 o/

16



2
lcl =

1
-2

i
A= (2 -3 1 ]
3aganue4.Haiinure matpuily oOpaTHYIO JaHHOM 3 -5 -1/,

L L
]

3ananue3.llonb3ysich «IPABUIOM TPEYTOJIBHUKA) BEIYUCIUTE:

Tema: Pemenne cucrem quHeiiHbIX ypaBaenuid. (OK 01, OK 02 ,0K 04, OK 09)

Bapuant N\e 1

Pemuts cucremy ypaBHeHuit metogoMm I[aycca, Mmerogom Kpamepa, MaTpuyHBIM METOAOM,
Xy +3x3-x5=2

2%, - 3x; +2x; =0

[3x1—2x= - X3 =4

Bapuant Ne 2
Pemuts cucremy ypaBHeHuit metogoMm I[aycca, Mmerogom Kpamepa, MaTpuyHBIM METOAOM.
Xy 25 +%3 =29
{3x1 - 5xg +3x5 = —7
2x, +Tx; - x5 =13

Bapuant Ne 3.
Pemuts cuctemy ypaBHenuit MetogoMm I'aycca, MmetogoM Kpamepa, MaTpUIHBIM METOAOM,
2x, +3x; +x; =1
3x, - 5x; +2x; = —11
S5x, +2x; - 2x5, = —3

Bapuanr Ne 4

Pemuth cucteMy ypaBHeHu# Mmetonom laycca, MmerogoM Kpamepa, MaTpUYHBIM METOAOM,
Xy 4%, +3x3 =35

3x;, - 2x; +3x; =9

[le +4x;-3x;=1

Tema: IIpeodpazoBanue koopauHat, ypasHenus npsimoii(OK 01, OK 02 ,0K 04, OK 09)

Bapuant Nel

3ananue 1.CocTaBbTe ypaBHEHHUE NPSIMOM, TpoxoAsIiel uepe3 Touku A (3;-5), B(4;7).
3aganue 2.IlocTpoiiTe npsmele, 3aJaHHbIe ypaBHEHUsAMH 2X + S5y +20 =0, 6x +y — 3=0.
3aganue 3.M3BeCcTHEI

KoopauHaThl BepinH Tpeyroisauka ABC: A(-1;2), B(5;3), C(4;-2). CocTtaBbTe ypaBHEHUE
BbICOTHI BD Tpeyronsuuka ABC.

Bapuant Ne2

3aganue 1.CocraBbTe ypaBHEHUE NPSIMOH, poxoasuei yepe3 Touku C(7;-1), D(4;-2).
3apanme 2.IlocTpoiite npsimbie, 3ajaHHble YpaBHEHUAMU 3X —4y — 12 =0, x — 8y +4 =0.
3.CocraBbTe ypaBHeHHe BoIcOTEI BM Tpeyronsauka ABC, ecniu A(7;0), B(3;6), C(-1;1).
Tema: «Onepanuu Hag BekTopamu»(OK 01, OK 02, OK 04, OK 09)

Bapuant Nel

17



3anannel Jlausl exrops: 3 {7:—4.2}.5{-5.6.1}, Haiigure KoopQuHAThI
BEKTOPOB: :'.,_'—SG_,I'.E— 2u+ "1‘-:_5;?=QS_—EE+E

3aganue?2. Haiinure nnuny cpenneit inauu tpeyronbHuka ABC, ecniu AC ocHOBaHMe
TpeyronbHuKa U A (-2;9), B (-8;-3), C(4;5).

Bapuant Ne2
3apanne 1.Jlausl Bexropsr:al?: —4: 215 {-5.6.1} Haiinure koopaunaTsl BeKTOPOB:
f=-25d=3d+58F=7i-d+2¢

3ananme2. Halinure nnuny cpeaneit munuu tpeyroibHuka ABC, ecniu AC ocHoBaHue
TpeyronbHuka u A(-6;3), B (4,9), C (2,-3).
Tema: YpaBHenusi noBepxHocrteii Broporo nopsinka(OK 01, OK 02, OK 04, OK 09)

3ananue 1.CocTaBuUTh ypaBHEHHUE OKPYKHOCTH, IPOXOISALIEH YEpPE3 TOUKHU:

1) A(3;1), B(-2;6), C(-5,-3);

2) A(2;8), B(4;-6), C(~12-6);

3) A-2;-6), B(-3;1), C(4;2).
3auanne 2.CocraBbTe YPaBHCHUE JJUIMIICA, €CJIM ABC €T0 BEPIIMHBI HAXOJATCA B TOUKax AunB
, a hokycel B Toukax f{u F), :

1) A(-5;0), B(5,0), F(-3;0), F,(3;0);

2) A(0:~8), B(0;8), F(-5;0), F,(50);

3) A(0;-4), B(0;4), F(0;-2), F,(0;2).

Tema: Boruncienue npeaena nociaeaoBareibnoctu.(OK 01, OK 02, OK 04, OK 09),

3amanue. BoluuciauTh npenesnsbl Mociel0BaTeIbHOCTEN:

Bt 5% —x'+2x 5 1; 4x° —x? 1 4x° —x*
. }}Px4—18x3+1 '1}_I>ololx3+3x2—x . lgololx3+3x2—x
ey Tx* —5x +4 5 i 2%’ =2x7 +1 6 i xt=2x+3
Aim— 55 S im e o lim—5 57
4x —x? +1 4x° —x* +1
7.1 8.1: —x +l+4x
1}{9 xP+2x7 +x 1}{9 x4+ 2x% +x

Tema. Borunciaenue npenesos pynxknuii(OK 01, OK 02, OK 04, OK 09)

3aganue. BeraucauTs mpenensl QyHKITHI:

. Sx+2 . ’_36 . _ . 3
D lim3, 2)11mx7 3) fim 2= ) lim x - 4res
x4 x—>6 X x5 - 25 x—2 x +6
lim x-1 O limX=  Dlim #28) [im —
ol s el x-l x50 X x>0 Sin3x
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Tema. ITosHoe ucciaenopanne pynkuuu. Ilocrpoenne rpadpuxos. (OK 01, OK 02,0K 04, OK
09)

Bapmuanr 1

3ananmuel.VccnenoBars PyHKIUIO U TOCTPOUTH rpaduk PyHKITUN
3

X
f(x)Z? —X23x+5

3ananue 2.Haiiti HanbobIee 1 HAMMEHbBIIIEE 3HaYeHUE () YHKIIHH
f(x) = 12x-x° [-1:3]

Bapuanr 2

3ananue 1.MccrnenoBaTh GYHKIMIO U TOCTPOUTH rpaduk GyHKIIUH

f(x)=x *-4x>+9

3ananue 2.Haiitn HanbosbIee 1 HAMMEHbBIIIEE 3HaYeHUE () YHKIIHH
3

X 2
f(x) 23 —2x"+3x+1[2;4]

Tema:«BpIyuCIeHHE YACTHBIX IPOU3BOAHBIX H JH(pPepeHIHAI0OB QYHKIHMHA HECKOIBKUX
nepemeHnbix» (OK 01, OK 02 ,0K 04, OK 09)

BapuanT Nel

I=x"-—Sxfy+axyi+y®
3ananuel .HaiinuTe yacTHBIC MPOU3BOIHBIE IEPBOTO NOPsAKA (DYHKIIHH
3ananue2. Halinure nuddpepennuan nepsoro nopsaka Gyaxuuu Z =€~y g touke M(1;-1).

Bapuant Ne2
3ananuel .HaiiguTe yacTHBIC MPOU3BOIHBIC IEPBOTO MOPSIKA (bYHKI_[I/II/I I=x"+T7x%y —2xy 4 y°

3amanne2. Haiiure muddepeniman nepsoro mopsaka Gyskmun = ~x° O F% g rouxe M(1;-1).
Tema:UnTerpupoBanue pynkumii. (OK 01, OK 02, OK 04, OK 09)

Bapuant Nel

3ananue |.Beruncnure MHTErpa METOOM HENOCPEICTBEHHOTO HHTEIPUPOBAHH
3aganue 2.BerauciuTe MHTETpal METOOM 3aMEHbI IEPEMEHHOM [5x +__E"’5¢f.
3aganue 3.Brruucianre METOI0M MHTErPUPOBAHHS 110 YACTSM J(x+1)-e¥dx

. cosi( By — E,mﬁx.

f[7x+5-j| ~e¥dx
3ananue 4.Berurcinure onpeaesieHHbIN HHTErpal b
3ananue 5.Berancnute wiomanas GUrypsl, OrpaHUYEHHON JTHHUSAMU y =4x u x =2.

Bapuant Ne2

dx
3apanue 1.Bpruncnure MHTErpas METOJOM HEMOCPEACTBEHHOTO HHTETPUPOBAHUS I S+at,
o _ Al
3aganue 2. BelunciyuTe HHTETPa METOJIOM 3aMeHbI epemMenHoii J (F — 2%7) %7dx
3aganue 3.BeUncINTE METOOM MHTEIPHPOBAHMUS O yacTsiv J (¥ + 2) - sim dxdx

3x% - Inxdx
3aganue 4.Bplunciure onpeaeneHHbI HHTETpal 1

3aganue 5.BoranciauTe miomans GUrypsl, OrpaHMYCHHOMN THHISIMA y° = X 1 Y = X°.
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Tema:Pemenne 3aga4 Ha NPWIO:KeHUA IBOMHBIX MHTerpaJoB.(OK 01, OK 02, OK 04, OK
09)

3aganue. BpluncnauTh 1UIOmAAb IUIOCKOH (UTYphl B NPSMOYTOJBHBIX KOOPAMHATAX, €CIU
00acTe D OrpaHuYeHa JUHUIMHU:

X x
3) yP=4x, y=x; 4) y=-x"+2,x=0;
5) % =2x, y=-x; 6) y=4x—x’, y=3x".

Tema: [deiicTBust Hag komiuiekcHbiMu yucaamu(OK 01, OK 02,0K 04, OK 09)

Bapmuanr 1

3amanue 1. Boruncnuts: a). (5 +1)( -2 +31); 0).(5 +1) + (-2 +3i).

3aganue 2. 3anuunTe KOMIUIEKCHOE YUCIIO B CTAHAAPTHOM TPUTOHOMETPHIECKOM (opme: 6 - 6i; - 4 -31.
3ananmue 3. Pemnre ypaBuenue: x* — 2x + 2 =0

3axanue 4. Beranciure (-1+)°.

Bapuanr 2

3apanme 1. Borancnurs: a). (7 — 2i)(3,5 —1); 0).(7-21)+(3,5-1).

3aganue 2. 3anumunTe KOMIUIEKCHOE YUCIIO B CTAHIAPTHOM TPUTOHOMETPHIECKOM (opme: 2 + 2i; -3 — 2i.
3ananme 3. Pemnre ypaBuenue 4x* +4x +5=0.

3aganue 4. Beruncnure (1 + i)

Tema. VccrnenoBanue Ha CXOUMOCTb YHCIIOBOTO psiAa, GyHKIMOHAIBEHOTO psaga. (OK
01, OK 02, OK 04, OK 09)

Bapuant Nel

12, 22, 48
. 6+ —+ -+ + -
3ananme 1.Haiitn popmyny oOmiero wieHa psijaa 5 25 125 )
3aganue 2.IIpoBepuTh BHIMOJIHEHHE HEOOXOIMMOTO YCIIOBUS (TIPU3HAKA) CXOUMOCTH, CIeTIaTh

BBIBO/I.
< 10+
n

nzz;n “n+s

1

3apanue 3.Hanucats nepsble ueThIpe ulieHa psja 1o 3aJaHHOMY o0LIeMy wieHy u,="' .

3ananue 4.11o popmysne obiiero uiaeHa psa HanmucaTh GOPMYITy MOCIEIYIOMEro: Up=n-2

3aganue 5.MccnenoBaTe psj Ha CXOOUMOCTb, IpUMEHSA Npu3Hak Ko,
oo
l

"o
W ClieJIaTh BHIBOJ: pin” (i +1)
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3aHaHI/Ie 6.I/ICCHGI[OB3TB pHI[ Ha CXOAUMOCTD, HpI/IMeHHH HpI/ISHaK I[aJIaM6epa, U CcACIaTh
oo 5411

)

BBIBOJ:. 7~ (2n-3)!

Bapuant Ne2
2 ., 3 4 5
3ananue 1.Haiitn popmyny oOmIero wieHa psiia 243~ 4+3 = 843 1643

3aganue 2.1IpoBepuTh BHIMOIHEHHE HEOOXOIMMOTO YCIIOBUS (MPU3HAKA) CXOUMOCTH, CIETaTh

BBIBOJI.
& 2
n
2.
1

n=t b +1

(_ 1)n+1

3ananne 3.Hanucars nepBble AT YIEHOB psfa [0 3aJaHHOMY OOILIeMY uleHy  u,= 21- 1 |
3ananue 4.11o popmyne obmiero uieHa psa HamucaTh GopMyIry OCIEYIOMEro: u,=2n+1.

3amanme 5.VcciaenoBaTh psAll HA CXOAUMOCTb, MpUMeHss npu3Hak Koru,

o 4#!

U cJeNiaTh BBIBOJ; -~ - -1

3ananue 6.VccienoBath psaa Ha CXOAMMOCTb, MPUMEHsIsI mpu3Hak [{amambepa,
i: 1-3..(2n-1)

W clenaTh BBIBOI; »~ - A

Tema:Pemenne nupdepennuanbubix ypasaenni .(OK 01,0K 02,0K 04, OK 09)

Bapuant Nel
3ananme 1.Pemnre nuddepennnanbHoe ypaBHEHHE IEPBOTO MOPAIKA C pa3AeIeHHbBIMU
dx

2

. yldx ;
HePEMEHHBIMHU: x+1
HaWJUTE ero 4acTHOE pelieHue, eciu Yo = 2 mpu %= 0.
3ananme 2.Haiinure obmee pemenue nuddepeHnanrbHoro ypaBHeHus y’'= 2 +y.

Bapuant Ne2
3aganue 1.Pemute nuddepennuanbHoe ypaBHEHHE IEPBOTO MOPSAKA C Pa3IeIeHHBIMU
IepeMeHHbIMH: € 8% = /ydy:

HallIUTE ero 4acTHOE pelleHue, ecinu ¥o =1 npu % = 0.

3ananue 2.Haiinure obmiee pemenue auddepeHuaibsHoro ypaBHeHus y’- xy +y = 0.

YPaBHeHUil 2-10 NOPSAAKA ¢ MOCTOSHHBIMH KO3 duumneHramu

Bapuant Nel
3ananmue 1.Haiinure obmiee pemenue auddepeHnaibsHoro ypaBHEHHS
y'+y'-2y =4x.

3ananme 2.Halinure yacTHbIC pEelICHUS] YPaBHEHHUS:

V' =10y +25y=0; y=2u ) =8 npu x = 0;
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Bapuant Ne2
3ananue 1.Haiinure obmiee pemenue auddepeHmaisHoe ypaBHEHHUE
y"- Sy'+ 4y = 2x-1.

3ananme 2.Halinure yacTHbIC pEelICHUS] YPaBHEHHUS:
y”+6y'+9y:0; y=1ln y’=2 npu x = 0.

Kpurtepun onenkn:
«OTIMYHO
CryneHT OoOHapy)XHMBaeT YCBOGHHE BCEero oObeMa MPOrpaMMHOIO MarepHaja, He JIOIyCKaeT
omMOOK MY 3aMUCH OTBETA, paboTa, BHIOJIHEHA OJTHOCTHIO 0€3 OMIMOOK M HEI0YETOB.
«XOPOIIIOH
CryneHT oOHapyXMBaeT 3HaHHWE MaTepuana, He JOIYCKAeT CEpbe3HBIX OMIMOOK INpH 3alHCH
OTBETA, IPHU HAIUYHNU B paboTe He Oosiee OAHOM HEerpy0oii OIMOKHN U OJTHOTO HEJI0YeTa.
«yJOBJIETBOPHUTEIBEHOY
CryneHT OOHapyXHBaeT OCBOEHHE OCHOBHOro marepuaia Ha 70-80%, momyctun He Oonee
OJIHOU Trpy0o# OmMOKK U IBYX HEJ0UYETOB, HE OoJiee OAHOM Tpy0oit U OAHON HErpyOoil omuoKH,
He OoJiee Tpex HerpyObIX OomMOOK, OJHOW HErpyOOi OMMOKM M TPEeX HEJOYETOB, IPH HATUYHH
YETBIPEX-TISTH HEI0UECTOB.
«HEYJIOBJICTBOPUTEIHHOY
VY cTyneHTa UMEIOTCSl ONpeeNiCHHbIe MPEACTAaBICHUs] 00 U3yYEeHHOM MaTepHaie, HO OoJbIast
Y4acTh MPOrPaMMHOTO MaTepHaja UM HE YCBOEHA; CTAaBUTCS, €CJIM YHCIO OIIMOOK M HEAOYETOB
HPEBBICHIIO HOPMY JJISI OLEHKH «YIOBJIETBOPUTEIBEHO» WM NMPABUIBHO BBIIOIHEHO MeHee 2/3
BCeil pabOoTBHI.

[IpenonaBarens Omaposa M.M.
(moamnucek)

®EJIEPAJTBHOE 'OCYJAPCTBEHHOE BIOJI)KETHOE OFPA30OBATEJILHOE
YUYPEXJEHUE BBICIIEI'O OBPA3OBAHUSI
«CAHKT-IETEPBYPT CKHUH T'OCYJIAPCTBEHHBIN DKOHOMUWYECKHUI
YHUBEPCUTET»
(PUJIAAJ COIBI'DY B I'. KU3JISIPE)

KommuekT 3aganmii 1JIsi KOHTPOJIBHBIX padoT.
10 JUCUHUIUINHE JJIeMeHThI BhICIIeH MaTeMaTUKHU
Tema. Inemenmot auneiinon anzeoper(OK 01), (OK 02) (OK 04)

Bapuant Nel
3apanuel.Pemnth cucteMy ypaBHEeHH MeTogoM Kpamepa, MaTpU4HBIM METO0M, METOAOM
l'aycca,

2.’1’1 +.'X.'g_.'x.'g= 5;

xy—2x;+3x3=-—3

fx+x,—x53=10
3apanue2. BeruucinTh onpenennTeab MaTPULbl, METOJIO0M Pa3l0KEeHHS JIEMEHTOB 10
DJIEMEHTaM 2 CTPOKH:
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5 —4 3
A= (—1 3 6)
-3 0 8/
Bapuant Ne2

3ananuel.Pemnth cucteMy ypaBHEeHH MeTogoM Kpamepa, MaTpU4HBIM METOJ0M, METOAOM
l'aycca.

?_‘x.'1+:x.'2 —Xg= 10.
3aHaHHe2.BBILH/ICHI/ITB OIpEACIUTEIIbL MaTPHULIbl, MECTOJOM PA3JIOKCHHA DJICMCHTOB I10

3J€MeHTaM 3 CTOI0IA:
5 -4 3
A= (—1 3 6)
—3 0 3

Tema:«Botuucnenue mooyna u ckanaprnozo npouseedenusn eexkmopos» (OK 01, OK 02, (OK
04, OK 09)

[ Exi+xg—x:;: o;

Bapuant Nel

3amanuel./laner 912 —3; 13,5(%,0, -2} Hajinure nponssencuue BEKTOPOB.
3aganme2. M3BectHo, uto |7l =4, |l =5, yron Mexxy BekTopamu M u 7 pasen 30°,
Haiinure (m + 707,

3apanue3.Haiiqute yroa Mexay BEKTOpaMu AB{2:2; —4}uCD{2; 0; -2},

Bapuant Ne2
3ananue 1./Jansr @5 —2:41.8{0,3.2).  Hajigure nponsseaeHne BEKTOPOB.

3aganme 2.M3BectHo, uto |7l =&, |l =4, yron Mex 1y BekTopamu M u 7 papen 60°,
Haiigure (7 + )%,
3ananue 3. Haiiure yron mexny Bextopamu A8 \—V3 —1:2V2}u TD (3, 1, 2v2)

Tema: «Kpuesvte émopozo nopsaoxa». (OK 01, OK 02,0K 04, OK 09)

Bapuant Nel

3aganue 1.CoctaBbTe ypaBHEHUE OKPYKHOCTH C LIEHTPOM B TOUKeE (-2;5) U paguycoM paBHbIM
5.

3ananue2. Haiinute koopanHaThl (OKYCOB, JTMHHBI OCEH U SKCLIEHTPUCHUTET DJUIUIICA,
3a7aHHOrO ypaBHeHHeM 16%~ + 25¥7=400.

Bapuant Ne2
3ananme 1.CocTaBbTe ypaBHEHUE OKPYKHOCTH C LIGHTPOM B TOouKe (3;-6) U pajiiycoM paBHBIM 2.
3ananue 2.CocTaBbTe ypaBHEHHE JLIUIICA, KOOpAUHATHI PoKycoB kotoporo (-7;0), (7;0), a

sKcUeHTpucuTeT paseH 0,28.

Tema. Teopus npenesio.(OK 01, OK 02,0K 04, OK 09)

Bapmuanr 1

3ananuel.Beraucnute npeaen pyHKIuu 1irr31(x2 +1)
R d
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3ananue 2.Beraucants npeaen GyHKIUU lim

3aganue 3.Boiuncauth npeaen lim

Bapuanr 2

3ananue 1.Beruucnuth npenen QyHKINH lirr}) (x* +1)
X

3ananue 2.Beraucants npeaen GyHKIUu li
X

3 2
3aganue 3. BeraucnuTs npenen lim 3x —2x +3x+1
X—© 4x3—x2—7x+8

Tema «/Inpdepennuanbnoe ncunciaenue» (OK 01, OK 02,0K 04, OK 09)

BapuanT Nel

W16 —x° —3

3ananuel.Halimure n nzo6pasure rpadudecku o01acTh onpeneneHus GQyHKINHN Z =

E=x"—-5x"y + 41}': + }'!

3ananue2.Haiiaure yacTHBIC IPOU3BOIHBIE IEPBOTO MOPSIKA QYHKIUN

3ananune3.Haiinure nuddepenunan nepsoro nopsaka Gpyukmuu Z = -1 g Touke M(1;-1).

Bapuant Ne2

Banannel Haiigure 1 n306pasure rpadudeckn o6nacts onpeeserus GpyHkimn z = In( x> — ).

3ananue2. HaitauTe yacTHBIE TPOM3BOAHBIE EPBOTO MOPSAAKA (GyHKIMH Z = ° + 7x°y —2xy + y%

L . M
3amanne3.Halimure nuddepennnan nepBoro nopsaka GyHKIuu 2=200*% g rouxe M(1;-1).

Tema «UuTerpanbuoe ucuncienuen(OK 01, OK 02,0K 04, OK 09)

BapuanT Nel

3ananue 1.BpluncInTe MHTErPAl METOIOM HENOCPEICTBEHHOTO MHTErpupoBanus J cos(6x —5ldx,

3aganue 2.Bpluncnrute METOA0M UHTETPUPOBAHUS IO YACTSIM OPEACIICHHBIN
1

(Zx+5) e¥dx
UHTErpai &

Bapuant Ne2

dx

3aganue 1.Bpiunciure uHTErpajl METOJOM HEIIOCPEACTBEHHOI'O HHTETPUPOBAHUS I G+x?,

3aganue 2.BpluncnnuTe METO0M UHTETPUPOBAHUS 10 YACTSIM OIPEACIICHHBIN

L

Ixi-Inxdx
WHTETpa i

Tema. OcHOBBI Teopun KoMIIeKCHbIX Ynces. (OK 01, OK 02,0K 04, OK 09)

BapuanT Nel

3aganue 1.JlaHbl KOMIUIEKCHBIC 4mcia Z3 =1 +1.2;= -2 —-3i, BpinonHuTe ACHCTBUSA HAJ HUMHU B

anredbpanyeckoit popme Zi+7z, Z1-Zz, Ti Iz, TilI;
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1
> Zi=_f_| z5=3+3t'.
3aHaHI/Ie 2.3anuImTe KOMIIJIEKCHBIE YHCiIa B TPUTOHOMETPHYCCKOU (bOpMe 2

= M R |
y [3(cos? + isin
3aganue 3.3aMMIIMTe KOMILIEKCHOE YHCIO B anreOpandeckoii popme Z=" (3 ¥ iz )

3ananue 4.BeinonHUTE NEHCTBUS HAJl KOMIUIEKCHBIMU YUCIIAMU B TPUTOHOMETPUUYECKON hopme

iy R i PR
=2 = = "= = =
2148, E1-Z3, &1 1, E1:32, €CIIH - (cos:ﬂsm:J’ 27 3[-:05: +:sm4)'

Bapuant Ne2
3aganue 1.JlaHbl KOMIUIEKCHBIC YncaZ 1=2- 1, Zz=1+41. BelmoaHuTe 1eiCTBHUS HAJ HUMH B
anreOpandyeckot popme Z1+2z, 3-Fz, Fy Iz, I1ifp

o g =—hLEg =2 +Zi
3ananue 2.3anuImMTe KOMIUICKCHBIC YKCa B TPUTOHOMETpHYeCcKol popme *~ 3 72

. 5 (eos™ + i sin
3ananue 3.3anummMTe KOMIIEKCHOE YUCIIO B anredpanyeckon popme Z=" (cosg + Esing ).
3ananue 4.BpimosHUTE NEWCTBUS HAJ KOMIUICKCHBIMHU YHCJIaMUA B TPUTOHOMETPUYECKOH opme

a0 o g4, _u
Zy = 3{cos—+i sin=) Z, = 2(cos— + isin—
TitEy, E1-%3, E17E, Zilfzecam b (cos’g 87, °F (cos3 7).

Tema. Teopus psgos. (OK 01,0K 02, OK 04, OK 09)

Bapuant Nel

12 24 48
. 64+ =4+ =24 =4 ..
3ananue 1.Haiitu ¢popmyny oGmiero unena psua + 5 + 25 + 125 + .
3ananue 2.I1poBepuTh BBINIOJHEHHE HEOOXOIMMOI0O YCIOBUS (IIPU3HAKA) CXOAUMOCTH, CIENaTh
BBIBO/I.

& 10+n

nzﬁ'n “r+h

3amanue 3.HamucaTh epBble YeThIpe WiEHa psaa MO 3a1aHHOMY 00IIeMy diIeny u,= 1! .

Bapuant Ne2

-
=

24245 4l
3amanue 1.Haiitu Gopmyiy oOIero wieHa psja 2+3  4+3 243 1643 .

3ananue 2.I1poBepUTH BBIMOJIHEHNE HEOOXOAMMOT0O YCIOBHS (MIPU3HAKA) CXOAMMOCTH, CIIENATh

BBIBO/I.
o0
2n
HZ_]‘ n’ +1
(_ 1)n+]

3ananue 3.Hanucars nepBhle IATh YIEHOB psla MO 3aJaHHOMY OOLIEMY 4IeHy u,= 21~ 1
Tema. O0bikHOBeHHBbIE TU(pPepeHnuaibable ypaBHeHuss(OK 01, OK 02,0K 04, OK 09)

Bapuant Nel
3ananue 1.Pemmre nuddepeHnmanbHoe ypaBHEHHE IEPBOTO MOPSIKA C pa3AeICHHBIMU
dx

2

Pdx = g —
TIEPEMEHHBIMH: - x+1' HaAWIUTE €ro YacTHOE peuleHue, eciu Yo = 2 npu L= 0.
3ananue 2.Haiiqute oOmiee pemenue nuddepeHraibHOro ypaBHeHus y''+ y'- 2y = 4x.

Bapuant Ne2
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3ananue 1.Pemure nuddepennmansnoe ypaBHEHHE TIEPBOTO MOPSAKA C Pa3IeIeHHBIMU
X g — [T o i -

nepeMeHHbIMU: ¢ % = /¥dV: pajinure ero yacTHoe pelleHue, eciu Yo = 1 mpu ©o = 0.

3ananue 2.Haiinute obuiee pemenne auddepernnanbaoe ypaBaenue y''- Sy + 4y = 2x-1.

Kpurtepun onenkn:
- OICHKAa «OTJIMYHOY» BBICTABIIETCS CTYIEHTY, €CIIM Y CTYACHTa OOHApPYKHBACTCS YCBOCHHE
BCEro o0beMa MporpaMMHOTO MaTepuala, OH He IOMYCKaeT OMUOOK MPH 3alliCH OTBETa, padoTa,
BBINOJIHEHA MTOJIHOCTHIO 0€3 OIMOO0K U HEJIOYETOB;
- OIIEHKA «XOPOIIIO» - €CJIH Yy CTYACHTa OOHAPYKUBAETCS 3HAHWE MaTepuaia, OH HE JIOMYyCKaeT
CEPhE3HBIX OIMMOOK MPHU 3alUCH OTBETA, NMPU HAJUYMU B paboTe He OoJsiee OHOW Herpyooi
OIIMOKY ¥ OJTHOTO HEJ0YeTa.
- OIICHKAa «YJOBJETBOPUTEIBHO» - €CJIM y CTyIeHTa OOHApPYKHUBACTCS OCBOCHHE OCHOBHOTO
matepuana Ha 70-80%, oH momycTui He Oojiee OJHOW rpyOol OMMOKH M ABYX HEAOYETOB, HE
Oosiee oHOM TPyOOH M OaHON HErpyOo#l omumOKu, HEe Oosee TpeX HEerpyObIX OIMOOK, OJXHOU
HEerpy0oil ommMOKY U TPeX HETOYETOB, MPU HATUYNH YETHIPEX-TISTH HETOYCTOB.
- OLICHKA «HEY/IOBJICTBOPUTEILHOY» - €CIIM y CTY/ICHTa UMEIOTCS ONpEe/Ie/ICHHbIC TIPECTaBICHUS
00 wW3yuyeHHOM Marepuane, HO Ooyibllas dYacTh NPOrPaMMHOrO MaTepuaia UM He
YCBOEHA; CTABUTCS, €CJIM YHCIO OIMMOOK M HEJOYETOB IPEBBICKIO HOPMY Ui OICHKH
«YAOBIIETBOPUTEIHHO)» UITU TPABUIBLHO

[IpenonaBarens OmapoBa M.M
(moIruck)

3. CIENUPUKALINNU U BAPUAHTHI OHEHOYHBIX CPEACTB JJIsA
MMPOMEXYTOYHOM ATTECTALIUA
3.1. Hazna4yenue

Crenudukanyueid ycTaHaBIUBAIOTCS TpPeOOBaHUS K COJACPXKAHUIO U O(OPMICHHUIO
BapHaHTaM OLIEHOUYHBIX cpelCcTB: JuddepeHnpoBaHHblii 3a4er.

JuddepeHurpoBaHHbId 3a4eT MpeiHa3HA4YeH JJIs MPOMEXYTOUYHOM aTrTecTaluu U
OLIEHKM 3HAaHUM M yMEHHUH CTYJIEHTOB IO IporpamMme Yy4eOHOH IUCHMILIMHBI «JIEMEHTHI
BBICIICH MaTeMaTHKW» OCHOBHOHM mpodeccroHanbHoi oOpa3oBatenbHol mporpaMmsel 09.02.08
«VHTenneKTyalbHble HHTErPUPOBAHHBIE CUCTEMbI)

3.2. KOHTHHIeHT aTTecTyeMbIX: CTYICHTH 2 Kypca (Ha 0a3e OCHOBHOIO OOIIEro
obpasoBanus), cTyAeHTHI | Kypca (Ha 6a3ze cpeaHero oOpa3oBaHms).

3.3. ®opma U yCJI0BUSA ATTECTAIUN:

ATttecranust npoBoautcs B (opme auddepeHInpoBaHHOrO 3adera IO 3aBEPIICHUIO
OCBOCHMS y4eOHOro marepuana y4yeOHOW AMCUUIUIMHBI M IPU TOJIOKUTEIBHBIX pe3yibTaTax
TEKYILLEro KOHTPOJIA.

JuddepeHurpoBanHbIi 3a4€T MPOXOIUT B (HOpPME TECTHPOBAHUS.

3.4. Bpems BbINOJIHEHHUS:

IIOATOTOBKA 5 MUHYT;

BbINoJHeHue 170 MUHYT;

odopmileHHE U cllaya 5 MUHYT;

Bcero 180 MunyT.

3.5. PexkoMeHnayemasi JuTepaTrypa Ajds pa3padoTKH OLEHOYHBIX CPeACTB U MOArOTOBKH
00y4aroIUXCH K aTTeCTAllUuu

KuuroooecneyeHHOCTD

OcHoBHas/ Koua-
Bubauorpadguyeckoe onucanue u3IaHus
JAOIOJHUTEIbHAA | BO.OK3. B | DJIEKTPOHHbBIE
(aBTOp, 3ar/1aBHE, BUJ, MECTO U I'0Jl U3AAHUSA, KOJL.CTP.)
Jureparypa ono.1. pecypcebl
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bapnymkun, B. B. Maremaruka. DJeMEHTHI BBICIICH OcHoBHas https://znanium.
MaTeMaTHKu :@ ydeOHuk : B 2 Tomax. Tom 1 / B. B. ru/catalog/produ
bapnymkun, A. A. IlpokodpreB. — MockBa : KYPC : ct/1235904
NHDOPA-M, 2022. — 304 ¢ — (Cpennee

npodeCCHOHAIIBHOE 00pa30BaHUE).

bapaymkun, B. B. Maremartuka. OneMeHTBl BbICLIEN OcHoBHas https://znanium.
MaTeMaTuKud : ydyeOHukK : B 2 Tomax. Tom 2 / B. B. ru/catalog/produ
bapnymkun, A. A. IlpoxodseB. — Mocksa : KYPC : ct/1817031
NHOPA-M, 2022. — 368 c¢. — (Cpennee

npogeccuoHaIbHOE 00pa3oBaHUe).

['ymusa, b. 1., DnemeHTH BbICIIEH MaTEeMaTHUKH OcHoBHas https://book.ru/b
yuebnoe mocobue / b. II. T'ymusn, I'. b. ynusa. — 00k/949350
Mocksa :KnoPyc, 2023. — 436 c.

['ongyapenko, B. M., DneMeHTHl BBICIICH MaTEMaTHKH. : OcHoBHas https://book.ru/b|
yaeOonnk / B. M. I'onuapenko, JI. B. Jlumaruna, A. A. 00k/943679
PriioB. — Mocksa :KnoPyc, 2022. — 363 c.

Briciiass MareMaruka : y4eOHMK | MpakTHUKyM sl JlomomHUTEIbHAs https://urait.ru/b
CpeIHero npodeccruoHaIBHOTO o0pa3oBaHHUS code/491581
M. b. XpunyHoBa [u np.]; mox oOmed pegakiuen

M. b. XpunyHosoii, N. U. Lpiranok. — Mockaa :

3naTeascTBO Opaiir, 2022. — 472 ¢c. —

(ITpoeccronanbHoe 00pa3oBaHue).

Kamramosa, ®@. P. Bricmas maremaruka. O0mias anredpa Bl JlonmomHUTENBHAS https://urait.ru/b
3ajgavax : yueOHOe nocobue st CpeaHEero code/493140
npodeccuoHanibHOoro  obpasosanus /  @. P. Kamanosa,

. A. Kamanos, T. H. ®omenko. — 2-e usl., nepepad. u

non. — MockBa :  WsparensctBo  FOpaiit, 2022. —

128 ¢. — (IIpodeccronanproe 0oOpa3oBaHme

3.6. Ilepeyenb maTepuaJioB, 000pyA0BaHUA M HHPOPMALMOHHBIX HCTOYHUKOB.

YyeOHast ayauTopuss MaTEeMATHYECKUX ITUCHHILIAH (A1 MPOBENCHUS 3aHSITHA BCEX
BUJIOB, IMPEIYCMOTPEHHBIX O0pa30BaTeIbHONW NPOrpaMMoOi, B TOM 4YHCIIE TPYMIOBBIX U
VH/UBUAYAIbHBIX KOHCYJbTALlMM, a TaKXe M1 MPOBEACHUS TEKYILIEr0 KOHTPOJIS U

POMEKYTOYHOM aTTECTAIINH )
obopymoBaH

APM npenonasarens : Kommnberotep Inteli5 4460/1T6/81'6/MonuTop Samsung 23" - 1 miT.
Mynptumenuiiasiii npoextop Tunm 1 Optomax 400 - 1 mr. IlepeueHp JIMIIEH3MOHHOTO
nporpammuoro obecneuenus: MicrosoftWindowsProfessional (KOHTPAKT Ne 5213/20 «14»
centsops 2020 r, MicrosoftOfficeStandart (KOHTPAKT Ne 5213/20 «14» centsiops 2020 1),

LibreOffice [lepeuyens poccuiickoro I10:

Cnpasounas IIpaBosas Cucrema Koncynsrantlintoc. Jlorosop Ne34150t 09.10.2024
Cnenunanmu3upoBaHHas MeOenb: YdeOHas meOenb Ha 33 MOcagoYHBIX MeECT (CTOJIOB

16mT., ctynseB 33mIT.), pabouee MecTo mpemnogasatens (cton 1 mr., ctyn 1 mT.), kadenpa 1 mir.
nocka MenoBasi 3X cekuuoHHas lmT. Crenuanu3upoBaHHas mebenb: YueOHas meOens Ha 33
MOCaOYHBIX MecT (cToNoB 16mmT., cTynbeB 33mirt.), pabodee MecTo mpernogasarens (cton 1 mrT.,
cryn 1 m.), kadenpa 1 mT. mocka MenoBast 3X ceKIMOHHas 11iT..

[Tepedenn coBpeMeHHBIX Tpodeccronanbubix 0a3 nanubix (CI1BJ])

No Haumenosanue CIIB/]

1  [Hayunas snexrponHas oudimoreka eLIBRARRY - www.elibrary.ru
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2 |[Hayunas snexktponHas 6ubimoreka KubepJlennnka - www.cyberleninka.ru

3 DnexrponHas oubauoreka Grebennikon.ru - www.grebennikon.ru

Ilepeuenp nHpopmMannoHHbIX cipaBouHbIX cucteM (MCC)

No Haumenosauue UCC

CnpaBounas npasoBas cuctema KoncynbrantlInrocwww.consultant.ru

OnexTponHas 6ubimoreunas cucrema BOOK.ru - www.book.ru

DnekTpoHHO-O0ubanoreunas cucrema SHAHUYM (ZNANIUM) - WWW.znanium.com

1
2
3 |Dnexrponnas 6ubauoreunas cucrema ObC FOPAUT - www.urait.ru
4
5

OnextponHas 6ubimoreka CII6I' Y- opac.unecon.ru

3.7. BAPUAHTBI OHEHOYHBIX CPEJICTB.

OEJEPAJIBHOE 'OCYAJAPCTBEHHOE BIO/KETHOE OBPA30BATEJIBHOE YUYPEX/JIEHUE

BBICHIEI'O OBPA3OBAHUSA

«CAHKT-IETEPBYPT' CKHUI TOCYJAPCTBEHHBII SJKOHOMUWYECKW YHUBEPCUTET»

(PUJIMAJI CIIBI'DY B I'. KU3JISIPE)

JAnddepeHnupoBaHHbIH 3a4eT

10 JUCHUIIIIMHE DeMEHTHI BBICIIIEH MaTEMAaTHKU

Bonpocsl k 1u¢pepeHiupoBaHHOMY 3a4eTy

1. Marputibl, 1eCTBUS HaJl MATPULIAMH.

2. Onpenenurenu 1-ro, 2-ro, 3-ro nopsiakos. [IpaBuio TpeyroiabHUKOB.
3. Onpenenurenu n-ro nopsaka. Teopema Jlannaca.

4. ObpaTtHas MaTpuiia. AJITOPUTM HaXO0XACHUS 00paTHON MaTpPHUIIBI.

5. Panr marpuiibl. AJIrOpUTM BBIYMCIIEHUS PAHTa MATPULB] C IOMOIIBIO 3JIEMEHTAPHBIX

npeoOpa30BaHUIA.

6. Cucrema JInHEHBIX ypaBHeHUN. MeTo1 00paTHO# MaTpuibl. Popmyisl Kpamepa.

Meron "aycca.
7. BekTopsl U onepanyy HaJy HUMH.
8. [Ipoeknus BeKTOpa Ha OCh U €€ CBOMCTBA.
9. CxanipHO€, BEKTOPHOE U CMELIaHHOE IIPOU3BEICHUS BEKTOPOB.
10. IIpenen ¢hyukuu B Touke. OCHOBHBIC TEOPEMBI O TIpeIeax.

11. IIpenen ¢pyHKIMK IPU X, CTPEMSIILIEMCS K OECKOHEYHOCTH. 3aMeyaTeNIbHbIe TPeaeIbl.

Yuco e.

12. HenpepbIBHOCTHh PYHKIIMH B TOYKE M HA IPOMEXYTKe. Touka HEMPEepbIBHOCTH
dbyakuun. Touka pa3psiBa pyHkiuu. CBoiicTBa HenpepbIBHBIX QyHKIUH. [Ipupamienue
aprymenra. [Ipupamenue GyHKIuN.

13. IIpousBognas hynkumu. Juddepennmnan Gynkuu. ['eomeTprudeckuii CMbICIT
MPOU3BOAHON. MexaHNYeCKU CMBICIT TPOU3BOAHOM.

14. Tabmuia npousBoaHbIX. [ToHsATHE cokHON dyHKIMH. [Ipon3BOIHAS CIIOKHON
byHKINN.

15. Cxema uccnenoanust Gpynknuu. O6macts onpenencHus GyHKIu. MHOKECTBO
3HayeHud pyHkuuu. YeTHOCT M HeueTHOCTh pyHKuuU. Hynu Gynkiuu. [IpomexxyTku
3HaKOIOCTOsAHCTBA (yHKIMU. Bo3pacTtanue u yobiBaHue GyHKINH, IPABUIIO HAXO0XKICHUS
MPOMEKYTKOB MOHOTOHHOCTH. TOUYKH dKCTpeMyMa (DYHKIIUHU, TIPABUIIO HAXOXKICHUS
9KCTPEMYMOB (YHKIUH.
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16. Ilpon3BoaHble BEICIIUX NMOPSIKOB. PU3NUECKHUI CMBICII BTOPOI POU3BOJIHOM.
HccnenoBanue GyHKIIUH C TIOMOIIBIO BTOPOW MTPOU3BOTHOM.

17. TlepBooOpa3nasi. Heonpenenennsiit uaterpain. OCHOBHBIE CBOMCTBA
HEOIpeIeIEHHOr0 UHTEerpasa.

18. Tabnuia HeolpeIeIeHHBIX HHTETPAJIOB.

19. MeTtoabl HHTETPUPOBAHUS: METOJ] HETIOCPEICTBEHHOTO HHTEIPUPOBAHUS; METOT
3aMEHbI IEPEMEHHOMN (METO/1 MOJACTAaHOBKHU); METOJ MHTETPUPOBAHUS IO YACTSIM.

20. Onpenenennbiit uaterpai. [lonsTue uHTErpabHOM CyMMBI. JlocTaTouyHOE yCIOBHUE
CYIIIECTBOBAHMS OIPEICICHHOTO HHTETpaia (HHTETPUPYEMOCTH (PYHKIIHH).

21. OcHOBHBIE CBOMCTBA OINPEAEIECHHOr0 HHTErpaia. ['eomeTpuyeckuit CMbICI
OIpEEIEHHOr0 UHTErpasa.

22. Metoapl BEIYHCIICHHSI OTIPEACIICHHBIX HHTEerpanoB. @opmyna Hetotona-Jleitoauma.

23. T'eomeTpuueckue u (pu3nuecKue NPUIOKEHHSI OPEICICHHOTO HHTETpaja.

24. Ilonsitue muddepennnanbHoro ypapHeHus. O011ee 1 4acTHOE pelieHre

muddepeHIransHOro ypaBHeHus. HTerpanbpHble KpuBble. 3anada Komm.
25. 3amgaun, npuBosmue K AuddepeHnaaIbHbIM YPaBHCHHSIM.
26. Metons! pemienus audepeHnnanbHbIX ypaBHEHUH.

TunoBble pacyeTHble 3a7a4u K U epeHIIHPOBAHHOMY 3a4eTy

3ananmel. MccnenoBate u moctpouth rpaduk ¢ynkmuu:  (OK 01, OK 02,0K 04)

I)yZM Dyl 3yy= 4x” by - 125 5y _ X =3x+3
x—1 x2 +2x 3+ x? x*+9 x—1
6y xF —4x+1 7 y- 2x% +1 8) y- 12 —3x? ) y= 9+ 6x —3x?
' x—4 x* x2+12 x> =2x+13

3ananue 2. BoIYHCIUTH ONpeaeeHHbIH MHTerpaJ (OK 01, OK 02,0K 04, OK 09)

| (F’~4ydx 2 [ (FHxd)de 3). [ (+2)dx

b 0 1
4 | (2 x *+4x +7) dx 5 | (+7x +12)dx.  6) [ (8 x°+16x +17) dx.
0 -4

0

7) ZJF (3 x2+5) dx 8) ZJF (1-8 xz) dx 9) j (x%- 3x )dx.

0 0 0

3aganue3.Pemnts nuddepenunanbroe ypasaenue: (OK 01, OK 02,0K 04, OK 09)

B X1+ ¥ + /N1 +x> =0, 2) \J4+ y>dx — ydy = x*ydy.

3) /3 + yidx — ydy = x*ydy. 4)6xdx—6ydy = 2x2ydy —3x)/2dx.

5) x+/3+ y dx + yN2+ x*dy = 0. 6) 'y
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7) 6xdx — 6 ydy = 3x” ydy — 2xydx. $) NAd-x*y' +xy> +x=0,

9) (e"+ S)dy— ye'dx =0.

3ananue 4.Haiitu nepssie nath wieHoB ganHoro psaga:(OK 01, OK 02,0K 04, OK 09)

- 2n+l

(n3 +1) i

2

n=l 2n 2) n=l1 (n+1)' 3) n=1
e 2n+2)! 1 = n'
y Z‘ 3n+s 20 Z‘snn!
. n" > n! > (I’H—l)!
6) ;(n')z 7);(3”' 8); n'

10"2n!
Z (2n)!

PaccmotpeHno u o100peHo Ha
3acelaHuy LUKIOBOM KOMHCCHU
_obrrenpogeccuoHaIbHBIX
JUCUUILUTHH
IIpotokon Ne ot «»2024r.
IIpencenarensKanpeimensa XK.A.
/
« » 201 T.

% £ 9 3
JuddepennupoBaHHbIT
3a4er
omimer Ne

10 TUCLIUILINHE
3JIeEMEHTEI BEICIIEN
MaTeMaTUKHA

CocTaBlneHBI B COOTBETCTBHH C
TocynapcTBeHHBIME TPeOOBaHUSIMH K
MUHHMYMY COJCPXKaHHUs U  YPOBHIO
TOJTOTOBKH BBIITYCKHUKA 10
CHENNAIBLHOCTHA 09.02.08
«/HTeNNeKTYyaIbHBIE
WHTETPHUPOBAHHBIE CHCTEMBD.

3am. mupektopa mo YMP
_T'apxubyraesa C.P.

« » 2024 T.
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3ananue 1. BerauciuTh 3HaYeHNE TIPOU3BOIHON GyHKIMH f(X) = X° +5x . B Touke x, = 4.
0
o 2
3aganue 2.BpluuciuTh onpenencHHbId MHTErpall: I (x"+2x +1) dx

3apanue 3.Permuth quddepeHnuaibHoe ypaBHEHUE:

Axdx — 3ydy = 3x2ydy — 2xy2dx. 3ananue 4. HaliTu nepBbie NATh YJIEHOB JAHHOTO
n+l
e ;2"(;4—1)!'

3aganue 5.HaiitTu Moysib U apryMEHT KOMIUIEKCHOI'O YHCIIA! E

-2

o
=i
A
&
i

[IpenonaBarens Owmapoa M.M

(moxnuce)

Kpurepun oneHku:

Onenka’k3a
MeHa

TpeGoBaHus K 3HAHUAM

(OOI’ZMCCZWIb OYEHKY 6 coomeemcmeuu ¢ KomnemeHyusimu, npueasams K ducuunﬂune)

«OMIUYHO Y

OrneHKka «OTJIMYHO» BBICTABIIACTCS CTYACHTY, €CIM OH TIYyOOKO M MPOYHO
YCBOWJI IIPOTrPaAaMMHBIN MaTepHuall, HCUEPIBIBAIOLIE, [TOCIEI0BATEIbHO, YETKO U
JOTUYECKH CTPOMHO €ro H3J1araeT, yMeeT TECHO YBA3bIBATH TEOPHUIO C
IIPAKTUKOH, CBOOOJHO CIpaBIseTCAd C 3ajadyaMH, BOIPOCAMH M APYTUMHU
BUJAMHU IPUMCHEHHs 3HAHUM, NPUYEM HE 3aTPYIOHSETCS C OTBETOM IIpU
BUJIOM3MEHEHUH 3aJJaHUi, MCIIOJIb3YEeT B OTBETE MaTepHai MOHOrpaduuecKoil
JUTEpaTyphl, MPAaBUILHO OOOCHOBBIBAET NPUHATOE pEIICHHE, BIaaeeT
Pa3HOCTOPOHHUMM HABBIKAMU U IIPUEMAMU BBIIIOJIHEHUS IIPAKTUYECKUX 3a]a4.

«xopouto»

OneHka «XxOpouio» BBICTABJIAETCA CTYACHTY, €CIIM OH TBEPIO 3HAET MaTepuall,
IPaMOTHO M IO CYLIECTBY H3JIAraeT €ro, He JOIMYyCKas CYLIECTBEHHBIX
HETOYHOCTEH B OTBETE€ Ha BOIPOC, MPABUIBHO IPUMEHSAET TEOPETUYECKUE
[IOJIOKEHUs IPH PpELIEHUM IPAKTUYECKUX BOIPOCOB M 3aJ1ay, BIAACET
HEOO0XOAMMBIMU HaBBIKAMH M ITPUEMaMH UX BBITIOTHEHUSI.

«y0081€mMBop
UMENbHOY

OueHka «yHOBJIIETBOPUTEILHO» BBICTABISETCS CTYIEHTY, €CJIM OH HMEET
3HaHUS TOJBKO OCHOBHOI'O Marepuaia, HO He YCBOWJ €ro JeTajieu, JomycKaeT
HETOYHOCTH, HEIOCTaTOYHO MpaBUJIbHBIE (OPMYJIUPOBKH, HapyUICHUS
JIOTUYECKOW TOCIIEI0BAaTENIbHOCTH B H3JIOKEHUHU IMPOTPAaMMHOIO MaTepuaina,
WCIBITHIBACT 3aTPYAHEHUS IIPU BBIIIOJHEHUH MPAKTUYECKUX paboT.
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OneHka «HeyI0BJIETBOPUTEIBHOY BBICTABIISIETCS CTYAEHTY, KOTOPBIN HE 3HAET
3HAQYUTEJIBHOM 4YacTH MPOrpaMMHOIO MaTepHalla, AOIYCKAET CYIIECTBEHHBIE

«neyooeremeo | OMIMOKW,  HEYBEPEHHO, C  OONBIIMMH  3aTPYAHEHUSMH  BBIIOJHSET

pumenvbHo» MPAKTUYICCKHUC pa6OTBI. Kaxk npaBuJIO0, OLCHKAa «HCYHOBJICTBOPUTCIBHO»

CTaBUTCA CTYACHTaAM, KOTOPBIE HE€ MOIryT IIPOAOJIKUTH 06yquI/Ie 0e3
JIOTIOJTHUTEIIBHEIX 3aHSATHH 110 COOTBGTCTBYIOHIGﬁ JUCLHMITIINHE.

4. OCOBEHHOCTH OCBOEHMUS JUCHUIIVIMHBI U1 HTHBAJIMIOB
N il C OrPAHUYEHHBIMUA BO3SMOKHOCTAMU

AJlanTUPOBaHHbIC OLICHOYHBIC MaTepuaiabl cojaepkarcs B agantupoBanHoil OIIOIIL.
OOyuenue 00ydJarOUIMXCS C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0OPOBbSI IPH HEOOXOAMMOCTH
OCYIIECTBIISIETCSI Ha OCHOBE aJalTUPOBAaHHOM pabodeil mporpaMmbl C HCIOJIB30BaHHUEM
CHELMANTBbHBIX METOJIOB OOYyYeHHS M JAUJAKTHUECKUX MAaTEpUaOB, COCTABICHHBIX C YYETOM
0COOCHHOCTEH NCUXO(PU3NYECKOTO Pa3BUTHSI, HWHIUBUAYAIbHBIX BO3MOXKHOCTEH U COCTOSHUS
3I0POBbS TAKUX O00yUarouXxcsi(00ydaromerocs).

CamocrosiTenbHas paboTa 00y4yaroumxcs ¢ OrpaHUYEHHBIMA BO3MOXKHOCTSIMH 370POBbS U
MHBAJIUOB MO3BOJISIET CBOEBPEMEHHO BBISIBUTH 3aTPYIHEHHS M OTCTABAHUE U BHECTU KOPPEKTUBBI
B yueOHYI0 AesTenbHoCTh. KoHKpeTHbIe POpPMBI U BUJIBI CAMOCTOATEIBHONU pabOThl 00yJarOIIUXCs
JUII C OTPAaHWYCHHBIMH BO3MOXKHOCTSMH 370pPOBbS M HWHBAJIWAOB YCTaHABIMBAIOTCSA
npenojasareaeM. Bwibop ¢opM U BHIOB CaMOCTOSITENBHOH pabOTHI, OOydYalOUIMXCS C
OTPaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbS M HWHBAJUAOB OCYILECTBISETCS C YYETOM HX
CIOCOOHOCTEH, OCOOCHHOCTEH BOCIPHATHA U TOTOBHOCTH K OCBOCHHIO y4eOHOTO Marepuaia.
@opMBI  CAMOCTOSITENTBHOM  pabOTHl  yYCTAaHABIMBAIOTCA C  y4E€TOM  HMHAMBHYaJbHBIX
ncUXo(U3NIECKUX 0COOCHHOCTEH (YCTHO, MUChbMEHHO Ha OyMare WM Ha KOMITBIOTEpe, B hopMme
TECTUPOBAHUS, JIEKTPOHHBIX TPEHAXKEPOB U T.I1.).

OcHoBHBIE (POPMBI TIPEACTABICHUS OLICHOUYHBIX CPEJICTB — B IIeUaTHOH Gopme min B hopme
JMEKTPOHHOTO JOKyMeHTa. J[is oOydarommxcs ¢ HapyLIEHUSIMU 3pEHHs NpeaycMaTpuBaeTcs
BO3MOXXHOCTh TPOBEJCHUSA TEKYLIET0 W IPOMEXYTOYHOIO KOHTPOJs B ycTHOM ¢opme. s
00y4aroluXxcsl ¢ HapYUICHUSIMH ClTyXa MpeyCcMaTpPUBAEeTCsl BO3MOXHOCTh ITPOBEJCHUS TEKYLIETro
U IPOMEXXYTOYHOT'O KOHTPOJISL B TUCBMEHHOU (hopme.

Tabmuma 4.1. — Kareropum oOyuaronuxcs ¢ OB3, cnocoObl BocipuaTHs UMH MH(POPMALIMHA H
METO/bI UX 00Y4EHHUsI.

Kareropuu o0yuaronuxcs mo Metoapl 00y4eHus
HO30JIOTHSIM
c Cremnble. AyouanvHno-kunecmemuyeckue, — TpeIyCMaTPHUBAIOIINE
Hapymenusimu | Crioco0 MOCTyIUICHHE y4eOHOoW uH}OpMamuu MOCPEICTBOM
3peHust BOCHPUSATHS CITyXa M OCSI3aHUS.
UHpOpMaLUK: MoryT UCHOIb30BaTHCS NPU YCIOBHH, YTO BU3yaslbHAs
ocs3aTebHO- uHpopManms OydeT amanTHpoBaHa UL JIMI  C
CIIyXOBOH HapYIECHUSIMUA 3PCHUS:
CrnaboBumsnye. | 6U3yanbHo-KUHecmemuieckue, IpeAIoararomme
Crnoco0 nepeaayy M BOCIPHATHE Y4eOHOH HH(pOpMAlMU NpU
BOCTIPHUSTHS MIOMOILY 3PEHUS U OCSI3aHMS;
uH(OpMAIKK: ayJHo-BU3yaJbHbIC, OCHOBAaHHbIE Ha IPEJICTABICHHE
3pUTENBHO- yueOHOI MHpOpMaLuyu, NPU KOTOPHIX 3aJeHCTBOBAHO
ocs3aTeIbHO- 3pUTEIBHOE U CIIyXOBOE BOCIIPHSTHE;
CIyXOBOM ayouo-eu3yanibHo-KuHecmemudeckue,  Oasupyroluecs
Ha TpeACTaBIeHUN HH(OpMAIMK, KOTOpas MOCTYNaeT
10 3PUTEIBHOMY, CIYXOBOMY W  OCS3aTEJIbEHOMY
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KaHajiaM BOCIIPHSTHE.

C I'myxwue. BU3VANILHO-KUHECmemuyecKue, Ipeoiararomme

HapymeHusiMu | Crioco0 nepefadyy W BOCHPHITHE Y4eOHOH HHGpOpMAIMK TPU

ciryxa BOCTIPUSATHUS TTOMOIIY 3PCHUS U OCSI3aHUSI.
UHpOpMAIINK: MoryT HCIOJIb30BaThCS MPHU YCIOBUH, YTO ayTualIbHAsS
3pUTEIBHO- uHpopmanus OydeT aganTHpoBaHa JUIS  JUI[ C
0CsI3aTeNbHBIHI HapYIICHUSIMH CITyXa:
Cnabocnplliany | ayouo-eu3yanvhbie, OCHOBAHHBIE Ha IPEICTAaBIICHHE
ue. yueOHON WH(OpPMALMHU, NMPU KOTOPBIX 33JEHCTBOBAHO
Crioco6 3pUTEITBHOE U CIIyXOBOE BOCIIPHSTHE;
BOCTIPHUSITHS ayouanbHo-KuUHecmemuyeckue,  TpeayCMaTpUBAIOIINE
UH(pOPMAIIMH: MOCTyIUICHHE y4eOHOW uH}OpMamuu MOCPEICTBOM
3pUTETBHO- CllyXa U OCSI3aHMUS;
0CsI3aTeNbHO- ayouo-eu3yaibHo-KUHecmemudeckue,  0asupyromumecs
CIIyXOBOU Ha TpPEICTaBICHUU HH(OpMaLUU, KOTOpas MOCTyMaer

0 3PHUTEIBHOMY, CIYXOBOMY U  OCS3aTEILHOMY
KaHaJiaM BOCIIPHSTHE.

C Cnoco0 —6U3YANbHO-KUHECMEeMUYECKUE,

HapyYHICHUSMU | BOCHIPUATUSA —ay()uo_gugyaﬂb].tble;

OIIOpHO- HH(OPMALIHH: —ayouanbHo-KuHecmemu4eckue;

ABUTATCIIBHOT | 3pUTEJILHO- —ayO0uU0-6U3yaIbHO-KUHECMemu4ecKue.

0 ammapara 0csI3aTeNbHO-
CIIyXOBOM

Tabmuna 4.2. — CriocoObl afantauy 00pa3oBaTeIbHBIX PECYpPCOB.

Vcnoenvie 0bo3nauenus:

«+» —o0pazoBaTenbHbIi pecypc, He TPeOYIOIIUil afanTanuy;

«A®» — amanTHpOBaHHBIA (opMaT K OCOOCHHOCTSM NpUeMa-Tiepenadud HHPOpPMaIUH

oOyuaromuxcst uHBaIUAOB ¥ jui ¢ OB3 gopmar obpa3zoBarenbHOTo pecypca, B TOM YUCIHE C
MCTIOJIb30BAHUEM CIICIIATIbHBIX TEXHUYECKUX CPEJICTB;
«AD»— anbTepHATUBHBIN YKBUBAJICHT UCIIOJIB3YEMOT0 pecypca

Karteropun Oo0pa3oBaTte/ibHbIE pecypcehl
o0y4arouuxcs no JJIeKTPOHHBIE IHeuaTHbIC
HO30JI0THUSIM MYJbTHM| TpaduyecKkue | ayauo TeKCTOBBIE,
enqma 3JIeKTPOHHbIE
aHAJIOTH
neYaTHbIX
H3JaHui
C Crnernbie A® | AD (mampumep, + AD (Hanmpumep, AD
HapYIICHHA CO3/1aHUe ayamo (Hammpumep,
STMU MaTepUaIbHOMN OTIHCaHUE) TeYaTHbIN
3peHus MOJICITH MaTepua,
rpaduyecKoro BBITMIOJTHEHHBI
00beKTa it penbedHO-
(3Dmogenn) TOYCUHBIM
mpudTom JI.
bpaiins)
CnaboBumst| AD AdD + AdD AD
e
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C ['yxue AD + AD + +
HapyILICHU (Hanpumep,
SIMU CITyXa TEKCTOBOE
OIMCAaHUE,
TUIIEePCChLI
KH)
Cnabocnsl | AD + AD + +
HIamnue
C HapylLIeHUSIMU + + + + +
OIIOPHO-
NBUTATEIbLHOTO
anmnapara

Tab6smmia 4.3. - ®opMbl KOHTPOJISI U OLICHKU PE3yJbTaTOB 00y4YeHus MHBAIM OB 1 jiuil ¢ OB3

Karteropun
00y4aromuxcs
110 HO30JI0THSIM

®opMa KOHTPOJISI M OLIEHKH Pe3yJIbTaTOB 00y4eHHs

C HapymeHusIMH
3peHHUs

— ycmuas — nposeepka:  TUCKYCCHHM,  TPEHHUHIH,
cobeceI0BaHusl, YCTHBIC KOJUIOKBUYMBI H JIp.;

— C ucnonvsosamuem Komnvlomepa u cneyuanrvrhoeo I10: pabota ¢
AJIEKTPOHHBIMU 00pa30BaTEILHBIMU PECypcaMu, TeCTUpOBaHKE, pedeparsl,
KYpCOBBbIC TPOEKTHI, AWCTAHIIMOHHBIE (OPMBI, €CIU IMO3BOJSET OCTPOTA
3peHus - rpadudeckue paboThl U Jp.

KpYyIJIBIE  CTOJIBI,

C
HapYILICHUSIMHCIT

yxa

NUCbMEHHAsi  Npo6epka.  KOHTPOJIbHBIE, Tpaduueckue  padoTHl,
TECTUPOBAaHUE, [OMAIlHUE 3aJaHMsI, ICCE, MUCHbMEHHbIC KOJIJIOKBUYMBI,
OTYETHI U JIP.;

— ¢ ucnonvsoeaHuem Kommelomepa u cneyuanvrozo I110:pabota c
AJIEKTPOHHBIMU 00pa30BaTEIbHBIMH PECYpCaMu, TECTUPOBAHUE, pedepaTsl,
KYpCOBBI€ MPOEKTHI, rpaduyeckre paboThl, JUCTAHIIMOHHBIE (DOPMBI U JIp.

C HapyueHus MU
OIIOPHO-
JIBUTATEILHOTO
amnmapara

NUCLMEHHAS NPOBEPKA, C UCNONIb308AHUEM CNEYUATIbHBIX MEeXHUYECKUX
cpedcma(anbTEPHATUBHBIX CPEACTBAa BBOJA, YIPABICHUS KOMIIBIOTEPOM U
Ip.): KOHTpPOJIbHBIE, Tpaduyeckue pabOThl, TECTUPOBAHUE, JOMAIIHUE
3aJ1aHusl, 3CCe, TUCbMEHHbBIE KOJUIOKBUYMBI, OTUETHI U JIp.;

YCMHAA npoeepKka, ¢ UCHONb306AHUEM CHEeYUATbHbIX MeXHUYeCKUx

cpedcme(CpecTB  KOMMYHHUKALMN):  JIUCKYCCUHM, TPEHUHIH, KpYIJIble
CTOJIBI, cOOECeI0BaHMsI, YCTHBIE KOJUIOKBHYMBI H JP.;
— ¢ ucnonv3oeamuem  Komnwvlomepa — u  cneyuanvhozo 110

(abTEpHATUBHBIX CPEJICTB BBOJA M YIPABIEHUS KOMIIBIOTEPOM U Jp.):
paboTa ¢ 3JIEKTPOHHBIMH O0pa30BaTEIBHBIMH PECYpCaMH, TECTHPOBAHHE,
pedeparbl, KypcoBbI€ MPOEKTHI, rpaduueckue padOThl, AUCTAHIIMOHHBIC
dopMel - mpenmodTHUTENbHEE OOYJAIOUIMMCS, OIPAaHMYCHHBIM B
HEepPEABIKECHUH U JIP.

4.1. 3apanus AJsl TEeKYyWIero KOHTPOJISL /s HWHBAJIMIOB M JIMI € OrPaHUYeHHBIMHU
BO3MO’KHOCTSIMHU

Texywuil KOHMpPONbL U NPOMENHCYMOUHAA ammecmayus o0yJaromuxcst HHBanuaoB u aun ¢ OB3
OCYILIECTBIISIETCS] C MCIIOIb30BAaHUEM OLEHOYHBIX CPEACTB, aJalTHPOBAHHBIX K OTPAaHUUYEHUSIM HX
3I0pOBbSI W BOCHPUATHS WH(GOpPMANMKM, B TOM YHCIE C HCIOJB30BAHUEM CIICHHUATHHBIX
TEXHUUYECKUX CPECTB.

Texywuii KoHmpoasb ycnegaemocmu Oisl 00OyuarOwuxca uneaiuoos u auy ¢ OB3 HampaBieH Ha
CBOEBPEMEHHOE BBISBJICHUE 3aTPYAHEHUI U OTCTaBaHUSA B OOYYEHMM U BHECEHUS KOPPEKTHBOB B
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y‘-IC6HYIO,Z[GSITe.HBHOCTB. Bo3moxuo OCYHICCTBJIICHUC BXOAHOI'O KOHTPOJIA JIA OIPCACIICHHUA €ro
CHOCO6HOCT€I\/'I, 0COOEHHOCTEH BOCITPUATHUA U TOTOBHOCTH K OCBOCHHIO yqe6Hor0 Marcpuaia.

4.2. 3agaHus 1JIsl NPOMEKYTOYHOM aTTeCTAMU /IJIsi HHBAJHWAOB M JIMI ¢ OrPAHMYEHHbIMU
BO3MOKHOCTSIMU

Dopma npomedxcymounol ammecmayuy YCTAHABIMBAETCS C YYETOM MHJIMBUIYaJIbHBIX
ncuxopu3nuecKkux ocobeHHocTel (YCTHO, MUCBMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIBIOTEpE, B
dbopme TectupoBaHUs U T.1.). Ilpm  HEoOXOAUMOCTH OOYYAIOIIUMCS TPEAOCTABIIACTCS
JIOTIOJTHUTEIILHOE BPEMs JIJIs TIOATOTOBKH OTBETA.

IIpomesicymounas ammecmayus, Ipyu HEOOXOIUMOCTH, MOKET MPOBOIUTHCS B HECKOJIBKO
sTanoB. Il 3TOr0 PEKOMEHAYETCs HCIIONb30BaTh PYOSKHBIH KOHTPOJb, KOTOPBIH SBISETCS
KOHTPOJIbHOM TOYKOM 10 3aBEpIIEHUI0 HW3Y4YeHMs] pasfena WIM TeMbl JUCHUIUIMHBI,
MEXIUCIUIUTMHAPHOTO Kypca, MPaKTHK M €€ Pa3/ieloB C IENbI0 OLIGHUBAHHS YPOBHS OCBOCHHS
nporpaMMHOro mMarepuana. GopMbl U CPOK MPOBEACHHS PYOEKHOIO KOHTPOJISI OMPEIesioTCs
npernojaBarenaeM (MacTepoM IPOU3BOACTBEHHOIO OOYYEHHS) C Y4YETOM MHIUBHIYaJIbHBIX
NCUXO0(PU3HIECKUX 0COOCHHOCTEH 00yJaromuXCsl.
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[Ipunoxenue 1

Koandukarop (mpuMepHbIii NepedyeHb) OLEHOYHBIX CPECTB sl OLEeHKH
3HAHUH, YMEHUH U YPOBHSA CPOPMHUPOBAHHOCTH KOMIIETEeH LU

IIpeacrasien
Ne ni/mn pea
Tun ue
Kon Kparkasi xapakTepucTHKa OLIEHOYHOTO
OI[€HOYHOI 0 OIIeHOYHOI0
OlI€HOYHOI 0 cpeacTBa
cpeacTBa cpeiacTBa B
cpeacTBa
donne
CoBmecTHas JeSITeIbHOCTD TPYIIIBI
oOyyarolmuxcsi W TOpernojaBarens  I0A
yIOpaBleHUEM TmpenojaBarenss ¢ enbio | Tema
eIIeHus eOHbIX U mpodeccHoHanbHO- | (mpobiema
HenoBas w/mnm p i pod (np ),
1. N, OPUEHTUPOBAHHBIX 3a/lad IyTeM WIPOBOrO | KOHIICIIUS, POJIH
p p MOJCIIMPOBAHUS ~ PEAJIbHOM  TPOOJIEMHOM | U 0XKMAaeMbIi
curyaruu. [lo3Boyisier OIeHUBaTh YMEHHE | pe3ysbTar
aHAJIM3UpPOBaTh W pewmarb  TUIIHYHBIC
npodeccuoHabHBIC 3a/1a91
VYueOHbIl MaTepuan MmojxaeTrcs CTYACHTaM B
Buae T1pobiemM  (KeHCoB), B  KOTOPBIX
O0yJaroImuMCsl ~ TpEeAaraeTcss OCMBICIHUTD
peasibHyl0 MPO(ECCHOHAIBHYIO CUTYalHI0
JUIS pelIeHUs JTaHHOW mnpoOsieMbl. 3HaHUS
npuoOperaloTcs B pe3yibTaTe aKTUBHOM U | 3amaHus TUIS
2. Keiic-3amaua TBOPYECKOH  pabOTBI:  CaMOCTOSITEIIPHOTO | PEIICHUsT KeHc -
OCYLIECTBIICHHS  IleNienojiaranus,  cOopa | 3amaun
HeoOXoauMoi uHpOpManuu, €€ aHaium3a C
pa3HbIX  TOYEK  3PCHHsS,  BBIIBIKCHUS
TUIOTE3bl, BBIBOJIOB, 3aKJIIOUEHUS,
CaMOKOHTPOJISI TpoLecca MOMyYeHHUs 3HAHUH
U €Tr0 pe3yNbTaToB.
CpenctBo KOHTposis ycBoeHus ydeOHoro | Bompockl o
MaTepuaga TEMbI, pasliela WU pa3JesioB | TeMaM / pa3ienam
3. Komnnoksuym JTUCHUIUIMHBI, OPraHU30BaHHOE Kak y4yeOHOe | IMCUHUIUIMHBI WIN
3aHsTHE B BUJIE cobecenoBanus | MpoQecCuoHaNbH
npenojanaTelis ¢ 00yJaroIUMUCs. Oro MOZYJS
o Kommnekr
CpenctBo TPOBEPKM YMEHUW MPUMEHSTH
KonTponbHas KOHTPOJIbHBIX
4. MOJIyYeHHbIE 3HAaHUA JJIS pelIeHHs 3ajad .
pabora 3aaHui 1o
OIIPEJICIEHHOT0 THIIA TI0 TEME WU pa3ieiy
BapHaHTaM
IIepeuenn
OneHouyHbIe CpeICTBa, MO3BOJIAIOIINE | JUCKYCCHOHHBIX
Kpyrnpiii = crom, | BKItounTh  OOy4aromuMxcst B NPOLECC | TeM IS
5. TUCKYCCHS, 00CYyXKIeHHs] CLIOPHOTO BOIPOca, IPOOJIeMbl U | IPOBEICHUS
TUCTYT, 1e0aThl | OLIEHUTh WX YMEHHE apryMEHTHUPOBATh | KPYrJioro CTola,
COOCTBEHHYIO TOUKY 3pEHUs JUCKYCCHH,
JMCIyTa, 1e0aToB
IleneBass  mombopka  paboOT  CTyJEHTa,
acKpbIBaIOIAs ero WHAUBUAYaJIbHbBIE
packp AMBIAYAT Crpykrypa
6. [Moprdonmo o0pa3oBaTenbHbIe JOCTHKCHUS B OJHOW WIIH
noptdosmo

HECKOJIbKHX  y4eOHBIX
poeCCHOHATLHOM MOJTYJIE.

JUCLMIIINH, B
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IIpoexr

Koneunblii  mpoaykT,  mMojgydaemblii B
pe3ysibTaTe IUIAHUPOBAaHUS M BBIIOJHEHUS
KOMILIEKCa Y4eOHBIX U MCCIEI0BATENbCKUX
3amanuii. [lo3BosisieT  OLEHHUTH  YMEHHUS
o0yyaromuxcs CaMOCTOSITEJIBHO
KOHCTPYMpPOBaTh CBOM 3HAHHUS B IIpOLECCE
pelIeHs] NPaKTUYEeCKUX 3aJad M Ipodiem,
OPHEHTUPOBATbCI B MH(GOPMALMOHHOM
IIPOCTPAHCTBE U YPOBEHb CPOPMUPOBAHHOCTHU
aHAJINTUYECKUX, HCCIIE0BATEIbCKUX
HABBIKOB,  HAaBBIKOB  IIPAKTUYECKOIO U
TBOPUYECKOTO MBILLIEHHUSL. Mosxer
BBIIIOJHATECS B MHIWBHAYAJIBHOM IIOPSJIKE
WJIA TPYMNION 00yYarOImMXCsl.

Tema rpynnoBbix
u/nim
VHIUBUAYAJIbHbBIX
IIPOEKTOB

PaGouas
TETPaIb

JAnmakTuuecKuil KOMILIEKC,
MPEIHA3HAYCHHBIN 11 CAMOCTOSITEIBHON
paboThl 0OYJArOIIETOCS U MTO3BOJISIOIIHA
OILICHUBATH YPOBEHb YCBOCHUS UM Y4€OHOTO
Marepuaia

Oo6pasern paboueii
TeTpaIu

Pa3zHoypoBHEBBI
e yueOHbIe
3aJa4i U
3a/1aHus

Paznnuaror 3amaun 1 3a1aHUS:

a) penpOAYKTUBHOIO YPOBHS, MTO3BOJISIOLIHE
OILICHUBAThH U JAUATHOCTUPOBATH 3HAHUE
(dhakTuveckoro marepuaia (6a30BbIC MOHSTHS,
IITOPUTMBI, ()aKTHI) U YMEHHE MTPABIIHHO
MCIIOJIb30BaTh CIEIHAlIbHbIE TEPMUHBI U
MIOHSTHSI, Y3HABAHUE O0OHEKTOB H3yYCHUS B
pamKax OIpeelIeHHOr o pasesna
JTUCIUTLTAHBL,

0) PEKOHCTPYKTUBHOTO YPOBH3I,
MO3BOJISIFOIINE OIICHUBAThH U
JUarHOCTHUPOBATh YMEHUSI CUHTE3UPOBATh,
aHAJIM3UPOBATh, 0000IIATh PAKTHUECKUH U
TEOPETUYECKUN MaTepHa C
(dhopMyIMpOBaHHEM KOHKPETHBIX BBIBOJIOB,
YCTaHOBJICHHUEM NPUYMHHO-CIIECTBEHHBIX
CBSI3€H;

B) TBOPYECKOT'O YPOBHS, IO3BOJISIOLINE
OILICHUBATh U AMATHOCTUPOBATH YMEHUS,
MHTErpUPOBATh 3HAHUS PA3IMYHBIX O0sacTel,
apryMEeHTHUPOBATh COOCTBEHHYIO TOUKY
3peHust

Kommnekt
Pa3HOYPOBHEBBIX
3a7a4 U 3aJaHui

10.

PacuetHo-
rpadpuueckas
paborta

CpenctBo 1IpOBEPKHM YMEHUH IPUMEHSTH
[IOJIyYCHHBIE 3HaHUA o 3apaHee
ONPEIETICHHON METONMKE JUIs PEIICHUS 3a1ad
WIM 3aJlaHU{ IO MOAYJIIO WIN AUCLHUIIIMHE B
LEJIOM.

Kommaekr
3aJaHui U1
BBIIOJTHCHHS
pacyeTHo-
rpapuveckoit
paboThl

1.

Pedepar

[Iponyxr CaMOCTOATEIbHON paboThl
CTY/IEHTa, TPEACTABISIOMUN co00i KpaTkoe
M3JI0KEHUE B MUCbMEHHOM BH/JIE€ MOJTYyYEHHBIX
pE3yJIbTaTOB TEOPETUYECKOIO aHaJn3a
ONPEJIEIICHHON TEMBbI, IIE aBTOP PACKPBIBAET

Tewmbl pedepaToB
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CYyTh HCCIEIyeMOH MpoOJeMbl, MPUBOAUT

pa3IMYHBIE  TOYKH  3pPCHHS, a  TaKkKe
CcOOCTBEHHEIE B3TIISIBI HA HEE.
[Ipoayxr CaMOCTOSITEILHOMI paboThI
CTyIeHTa MIPEACTABISIOINN coboit
Joknan, ya ’ pel m TeMBl HOKIIaAOB,
12. MyOJINYHOE BBICTYILICHHE 110 MPEICTaBICHUIO .
Co0O0IIIeHIE coo00IIIeHH T
MOJTYYCHHBIX pe3yiabTaToOB perieHus
ONPEACICHHON TEMBI.
CpencTBo KOHTPOJIS, OPraHM30BaHHOE KaK
crenrabHas Oece/ia mpernoaaBaTess C
00y4JaronuMcst Ha TEMBbI, CBSI3aHHBIC C Bormpocs o
13. H3y4aeMOM JUCIMILIMHON, U PaCCUUTAaHHOE TeMaM / pasaeaam
CobecenoBanue e > 1P P
Ha BBISICHEHHE 00beMa 3HAHUH JUCLUILINHEI
00yJaromerocs Mo OMpeeICHHOMY pa3zeiy,
TeMe, mpobJemMe U T. 1I.
YacTu4HO perjaMeHTHPOBAHHOE 3aJaHue,
HMeIolee HeCTaHJapTHOE PELIeHNE U
- Aap P TeMbl rpynmoBbIX
MO3BOJISONIEE TUArHOCTHPOBATh YMEHUS, W
TBopueckoe WHTETPUPOBATH 3HAHUS PA3IMYHBIX 00JIacTeH,
14. VHIUBUYyAJIbHBIX
3aJaHue apryMeHTHPOBaTh COOCTBEHHYIO TOUKY
TBOPUYECKUX
3peHusi. MOXKeT BBITIOTHATHCS B .
. 3aJaHui
WHJIMBUIYAIBHOM IOPSIKE WU TPYIIION
00yJarmuxcs
CpencTBo KOHTPOJIS, HAIIPABJICHHOE Ha
MIPOBEPKY YPOBHSI OCBOCHUS
KOHTPOJIUPYEMOTO TEOPETHIECKOTO U
MIPAKTUYECKOr0 MaTepuana mo
15 Tecr IUIAKTHYECKUM €IUHULAM IUCUUILUIMHGI uin | POHA TeCTOBBIX
’ npodeccnonansHoro Mmoayis. Cucrema 3aJaHuil
CTaHJAPTU3UPOBAHHBIX 33JIaHUH,
MO3BOJISFOIIAsE aBTOMATH3UPOBATH MPOIEAYPY
W3MEpPEHUs YPOBHS 3HAHUW U YMEHHI
00yJarmuxcs
CpencrtBo, MO3BOJIIONIEE OIEHUTh YMEHHUE
00y4Jaromerocss MUCbMEHHO H3JIarartb CyTh
16. Occe v o Y™ 1 Temaruxa scce
MMOCTaBJICHHON TPOOJIEMBI, CaMOCTOSITEIHHO
MPOBONTH aHAIH3 ITON MPOOIEMBI.
Buner:
HaOJIIOIeHNE,
H3MEpPEHNE
[IpakTuueckue P ’
paboTI OTO0 3amaHus, C TIOMOIIBIO KOTOPHIX YV | OIBIT,
17. amuxcsd  HopMHu TCI W Pa3sBUBAIOTCA | KOHCT OBaHU
(mpakTHUyeckoe yHar (bopmupyio P pynp
MIPABIJIbHBIE MPAKTUYCCKUE ICHCTBUA. € U Jp. 3aJaHus
3a71aHuE)
TSt
MPAKTUIECKIX
pabor
DTO mpoBeneHue al[UMUCS 10 3aJaHUIO
poBell yHatt A 3agaHus b103¢:
JlaboparopHble | mpemnojaBaTeNsi OMNBITOB C HCIOJIb30BAHUEM
18. 71a60paTOPHBIX
paboThl MpuOOPOB, MPUMEHEHHEM WHCTPYMEHTOB H AGOT
JOPYTUX TEXHUYECKUX MPUCTIOCOOTICHHIA. p
TexHuueckoe CpeAcTBO, KOTOPOE MOXKET Kommekt
19. Tpenaxep

OBITH HCIIOJIb30BAHO JJIsL KOHTPOJIA

3aIaHUN U1
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MPUOOPETEHHBIX CTYACHTOM paboThl Ha
npodecCHOHABHBIX HABBIKOB U YMCHHIA 110 TpEHAXKEPE
YIPaBIEHUIO KOHKPETHBIM MaTepuaibHbIM
00BEKTOM
CpencrBo KOHTPOJI, MTO3BOJISIFOIIIAS
oOyuaromemycs MPOJEMOHCTPHPOBATH
000011IeHHBIC 3HaHUS, yMEHUS u Buael  pabor w
Oruerhi o MPAKTUYECKUA OMBIT, NPUOOPETCHHBIE 3a | 3aJaHUS Ha
20. DAKTHKAM BpeMs MIPOX 0K ICHHS yaeOHOMI U | yueOHyIO0 u
p MPOU3BOJICTBEHHONW TpakTUK. OTYeThl 0 | MPOW3BOJACTBEHH
MPaKTUKaM TO3BOJISIOT KOHTPOJIUPOBATH B | YIO MPAKTUKY
nenoM ycBoenne OK u I1IK 00o3HaueHHBIX B
IIICC3.
AHanu3 U OlleHKa B COOTBETCTBUH C
KpUTEPUSIMU JJOKYMEHTOB (KypHAJIOB [lepeuenn
KonTent- TEOPETUYECKOTO U MTPOU3BOJICTBEHHOTO JIOKYMEHTOB
21. aHanu3 oOyueHus1, XapaKTePUCTUK, TBOPUECKUX MOITICKALTUX
JOKyMEHTaluu | paboT, JTHEBHUKOB U OTYETOB I10 MPAKTHKE, aHaIN3Yy,
BKP u np.), cBUIETEIBCTBYIONUX 00 YPOBHE | KPUTEPHUH OLICHKU
KOMITETEHTHOCTH 00y4aromerocs.
Llenb, 00bEKTHI
HaOJII0IeHN,
oOpa3zerr ymcra
WuctpymenT cOopa undpopmanuu asis
22. HaOmronenune py P (bopmanynu 1 IUIA
ycTaHoBIEHHS (PakTOB
buKcupoBanus
pe3yNbTaToB
HaOII0IeHUS
3amanue na BKP
. [lepeueHbr OCHOBHBIX BONIPOCOB, KOTOPHIC
(AUTIOMHBIN BKP o
JOJKHBI OBITH PacKpbITHl B paboTe, a TaKxke
23. MPOEKT, CIIELINATILHOCTHU
YKa3aHWs HAa OCHOBHBIE WH(OPMAIMOHHBIE
JUIIIOMHAS CIIO
HCTOYHUKHU.
pabora)
. Ilepeuens
CpeacTBO POBEPKH TEOPETUUCCKUX 3HAHUIA 10
24. 3ager TeMaM, paszaenaM, BceMy Kypcy Y BOIpPOCOB,
P ’ Y IOPEY ¥ A 3a1aHui
. Ilepeuens
75 Juddepenumpo | CpeacTBo MPOBEPKH TEOPETHUCCKUX 3HAHHUN 1O BOTPOCOB
’ BAHHBIN 3a4eT TeMaM, pasjzienam, Bcemy kypey Y. N
» paszienam, scemy kypey ¥/, sananmii
B mepedeHb BOMPOCOB BKIFOUEHBI BCE TEMBI | DK3aMeHAIMOHHEI
26. DK3aMeH
VII. e OmIeThI

39




