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ABTOp NMpOrpamMmsbi:
Kanmunar skoHoMu4Yeckux Hayk, noreHt [opoynosa Onbra Hukomaesna

Pabouas mporpamma cocrapnena B coorBeTcTBuu ¢ ®I'OC BO mno nampasienuto nmoaroroBku 38.03.05 -
buznec-undopmaruka (ypoBeHb OakanaBpuara) (mpuka3 MuHucrepcTBa o0pa3oBanust u Hayku PD ot «11»
aBrycra 2016 . Ne 1002).

Pabouass mporpamma mpuHsATa Ha 3acemanun Kadenpsr "llomuTudeckas SKOHOMHUS W COBPEMEHHBIE
ousHec-mporecchl” «15» saBaps 2021 r. [Ipotokon Ne 5
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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:

OK-7 Crioco6HOCTh K caMOOpraHu3aIii 1 caMo00pa30BaHUIO

[1K-18 CrnocoOHOCTh MCMOJIB30BaTh COOTBETCTBYIOIIMI MaTeMaTH4eCKHi ammapar ¥ WHCTPYMEHTAJIbHbIC
cpexactsa i1t 00paboTKH, aHATU3a M CUCTEMAaTH3aluy HHPOPMAIUH [0 TEME UCCIIECAOBAHUS

1.2 Bunpl u 3a1aun po¢eCcCUOHATBHON NeITETBHOCTH 110 AUCIUTUIHHE:

- HAYYHO-UCCJICAOBATCIILCKAA

- TOHUCK, cOop, 00paboTKa, aHATIN3 U CHUCTeMaTH3alus HHOOPMAITUK O YIKOHOMUKE, YIIPABICHUU U

poct

- MOJATrOTOBKa 0030pOB, OTYETOB U HAYUHBIX MyOIUKaLIUN

1.3 B pe3ynbTrare 0CBOCHHS JUCHUIUIMHBI y 00YYarOIUXCs TOJKHBI OBITH C(OPMUPOBAHBI CIICAYIOIINE

KOMIICTCHIINU

O0600ITIeHHBIEC TPYIOBEIC
(yHKIMH / TPYAOBBIC
(YHKIMY / TPYAOBBIC HIIH
npodeccroHaIbHBIC
JercTBUs (IPU HATTHYIAN
npodcrangapra)

Konx n HammeHoBaHme
xommnereniuu ®I'OC BO,
HEOOXOIUMOM 111
(hopMHUpPOBaHUS TPYIAOBOTO
WIH PO eCCHOHATBLHOTO
JIeHCTBHS

3HaHUSA U YMEHHsI, HEOOXOAMMBIC TSI JOPMUPOBAHMS
TPYJOBOTO JICHCTBHS / KOMITIETCHIINU

OK-7 CnocoOHOCTB K
CaMOOpraHU3aLuH U
camM000pa30BaHUIO

3HACT ¥ MOHUMAET:

METOABl W CpEACTBa IMO3HAHUS HHTEJUIEKTYyaJIbHOTO
pa3BuTHSA U TPOPECCHOHATHFHOW KOMITETEHIIMH, a TaKkKe
MIPUHIAIIEI (POPMHUPOBAHNUS U PA3BUTHSA JTHYHOCTH

YMeet (criocoOeH IPOIEeMOHCTPHUPOBATH ):

MPUMECHSTh METOIBI u CpencTBa MO3HAHUS
WHTEIICKTYaIbHOTO  Pa3BUTHUS B  NPO(eCCHOHATHLHOU
KOMITCTEHITHH

Bnaneer:

HaBBIKAMH HCIIO0JIb30BaHMS Pa3ITUIHBIX BHJIOB
COIMATBHO-TICUXOJIOTHYECKOTO BO3JICHCTBHS B TIpOIlecce
MMOBCEIHEBHOTO U MPO(PECCHOHAIBHOIO OOLICHUS U
B3aUMOJCHCTBHUS C JTIOAbMH

[IK-18 Crioco6HOCTB
HCIIOTIB30BAaTh
COOTBETCTBYIOIIMI
MaTreMaTU4eCcKUi anmnapar u
WHCTPYMEHTAJIbHBIC
cpencTa st 00paboTKH,
aHaJIM3a U CUCTeMaTH3aI[uN
nH(pOpMAITIH TI0 TEME
WICCIIEIOBaHUS

3HaeT ¥ MOHUMAET:

OCHOBHBEIC TIOHATHUS M KaTETOPWUH, WHCTPYMCHTAILHBIC
CpeIACTBA ¥ MOAENTH s 00pabOTKM, aHaluM3a W
cUCTEeMaTH3aIui HH(popMaIuu

YMmeeT (crocoOeH MPOoAeMOHCTPUPOBATH):

WCIIONIB30BaTh OCHOBHBIE METOABI €CTECTBEHHOHAYYHBIX
TUCITUIUIMH B TPO(EeCCHOHATBLHON IEATEIHHOCTH IS
TEOPETHYECKOTO ¥ IKCIIEPUMEHTATLHOTO HCCIICIOBAHNS,
HCIIOJIH30BaTh COOTBETCTBYIOIIUI MaTeMaTHIeCKHUI
anmapar ¥ MHCTPYMEHTaJIbHBIC CPEACTBa Il 00paboTKH,
aHaM3a W CHCTeMaTu3aluy HH(OPMAIMH [0 TeMe
HCCIIEI0BaHMS

Bnaneer:
COOTBETCTBYIOIIMM  MaTreMaTHYeCKHM amnmaparoM U
WHCTPYMEHTAJIBHBIMHA ~ CPEICTBaMU i1 00paboTKH,

aHallu3da W CHCTCMAaTU3alluu I/IH(bOpMaI_II/II/I 1o TEMC
HUCCJICIOBAHHUA

1.4 CormacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

OK-7 CriocoGHOCTh K caMOOpraHu3aIii 1 caMo00pa30BaHUIO




Ne HaumenoBanue dopma
n/m JIMCITUILINH, oOyueHwUst
OIpCACTAOIINX Oynas
MEXTUCITUTUTMHAPHBIS (cemectp)
CBs3HU 1 2 3 4
1 |Muadopmarrka + [+ |+
2 |MenemxMeHT +

[IK-18 CrmocoOHOCTh HMCIOJIB30BaTh COOTBETCTBYIOIIMM MaTeMaTHYECKH ammapar u
MHCTPYMEHTAJIbHbIE CPECTBA IJi1 00pabOTKH, aHalIM3a U CUCTeMaTU3aluid UH(pOpMaLuu
0 TeMe UCCIIeOBaHUs

Ne HaumenoBanue dopma

n/m JIMCITUILINH, oOyueHwMst
OTIPEICTISIONINX OuHast

MEXTUCITUTUTMHAPHBIS (cemectp)

CBs3HU 3 4 5 8

1 [ABTOMaTHYECKAs
0bpaboTka
CTaTUCTHYECKUX
JTaHHBIX

2 |HTEmIeK Ty abHBIH +
aHasu3 JTaHHBIX

3 |IIpakTuka mo +
MOJTY4YEHUIO
HEPBUYHBIX
poheCCHOHATTLHBIX
YMEHHH M HaBHIKOB, B
TOM YHCIIe
NEPBUYHBIX YMEHHUU U
HaBBIKOB
Hay4YHO-HCCIeJ0BaTeN
BCKOH JIESITETTLHOCTH

4 |IIpenaunmoMHas +
NpaKTHKa

5| OKoHOMETpHKA B +
om3Hece

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

JucrtunmHa «Beiciias MmaremMaTtukay OTHOCHTCS K 0a30Boi yactu ydeOHoro ruiana OIl mo HampasieHHo
nonroroBku 38.03.05 - buznec-unpopmaTuka.

Jucuunnuna «Beiciias mareMatuka» uzydaercs B 1, 2, 3 cemecTpax.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM quctMIUIHHEL 17 3.€.
Oumnas: 17 3.e.

Bun yueGHOM paboThI (Bcgglf;io]s)
O0mas Tpy10éMKOCTb JMCHUIITHHBI 612
KonTaktHas pabora 240
Jlexuuu (Jlexummn) 102
[Tpaktuueckue (IIpaxr. pab.) 138
CamocrostenbHas pabota (CP) 264




OK3aMeH

108

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnoit | dopmbl TekyIiero
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJIS
Jlek |IIpa | CP
L[UH | KT.
pao.
O]l0|O
1 cemectp
1 Marpungsl. KontponbpHas
Omnpenenurenu n-ro | 10 | 10 | 28 pabora
MOpsIKa
2 Cucrtembl KonTtponbHas
JTIUHEHHBIX 10 | 10 | 26 pabora
ypaBHEHUU
3 KommnnekcHsie 211212 KontponpHas
qucia pabora
2 cemectp
4 DIIEMEHTHI KonTtponbHas
aQHAJTUTUIECKOM pabora
TEOMETPUU 9 | 14|24
IJIOCKOCTH U
MPOCTpPaHCTBA
5 DJIEMEHThI TEOPUH KonTtponbHas
MHOXXECTB, 9 | 14| 22 pabora
YHCIIOBBIE
MHOKECTBa
6 Yucnoseie KonTtponbHas
nocienosarenpHocT | 9 | 14 | 22 pabora
u
7 OyHKIUU KontponpHas
JENCTBUTEIBLHOTO 9 |12 |2 pabora
MEPEMEHHOTO.
[Tpenen GpyHKIMH
3 cemecTp
8 HenpepbsiBHOCTH 9 | 14 | 24 KonTtponbHas
byHKIIUN pabora
9 [IpousBonnas u KonTtponbHas
muddepennman pabora
GbyHKIUHA OTHOU
MEPEeMEHHOM. 9 | 14 | 24
OCHOBHBIE TEOPEMBI
muddepeHnmaIbHOT
O WCUMCIICHUS U UX
MIPUIIOKEHUS
10 OyHKIUU KonTtponbHas
HECKOJIBKUX pabora
MEePEMEHHBIX. 2 | 12|24
DKCTpEMyM
(YHKIIMA MHOTHX
MEPEMEHHBIX




11 NHurerpansHoe g | 12| 2 KontponpHas
HCUUCIICHHE pabora

Tema 1. Marpuubl. Onpenesuresu n-ro nopsiaka (OK-7)
Jlekumus.
Marpunpsl. Matpuibl, BHABI MaTpull, 3JeMeHTapHble MpeoOpa3oBaHus. (OCHOBHBIE ONpPEICICHUS.
JIuneliHple omepanuu HaJ MaTpULIAMM: CJIOKEHUE BBIYMTAHHWE, YMHO)XKEHHE Ha JIEUCTBUTEIIBHOE YHCIIO.
CaoiicTBa, apu(MeTHUIECCKHE OTIEpAIMK HAJ MaTPUIlaMU. YMHOKEHHUE MaTpHIl, CBOMCTBA. MHOTOWICHBI OT
Matpull. TpaHCHIOHMpOBaHHas MaTpulla, CBOWCTBA. AunreOpa wMarpuil. I[IpumeHeHHe MaTpUYHOTO
VCYMCIICHMS K PEILICHHUIO IPUKIAAHBIX SJKOHOMUYECKHX 3a]1a4.

Onpenenurenu. Onpenenutens MaTpuibl. ONpenenuTeii BTOPOr0 M TPEThEro MOPSAIKOB, CBOMCTBA.
[lepectaHoBKM ¥ TOACTAaHOBKHM, BHUAbL. OmNpenenutresd n-ro NopsakKa, CBOHMCTBa. MUHOpPBH U
anreOpanveckue JIOMOJIHEHHs. BbruncieHne ompenenuress pa3IudyHbIME CIIOcO0aMU: Pa3IOKEeHUEM IO
CTpOKe (CTOJIOITY), METOJIOM MPUBEICHUS K TPEYTOJIBHOMY BTy, TT0 Teopeme Jlammacca.

Panr marpuiiel. Panr matpuipl, paHT CTyIIEHYaTOW MaTPHUIlbl. DJIEeMEHTAapHBIC MPEOOpa30BaHUS MATPHIIBI.
OOparuMOCTh 3JEMEHTapHBIX TMpeoOpazoBaHmii. Teopembl 0 paHre Marpuibl. Kpurepuit muHEHHOMN
HE3aBHCHUMOCTHU CUCTEMBI CTPOK (cTos1010B). [IpuBeaeHre MaTpULIbl K CTYIIEHYaTOMY BUAY 3JIEMEHTapHBIMU
npeoOpazoBanusMu. Ompenenutens NpousBeneHUs marpuil. Panr mnpousBenenus wmarpun. OOparHas
Mmatpuua. [loctpoenne oOpaTHOI MaTpUIIbl AIEMEHTApPHBIMH MPeoOpa30BaHUSIMH.

IIpakTnyeckoe 3ansATHE.
Marpuusl. Buael marpui.
JIuneliHple onepanyy HaJ MaTPULIAMU: CIIO)KEHHE BBIYUTAHUE, YMHOKEHUE HA JAEHCTBUTEIBHOE YHCIIO.
CoiicTBa, apupMeTHIECKUE ONEepAIH HaJl MATPUIIAMH.
YMHOXEHHE MaTpHll, CBOMCTBA.
TpaHcrIOHUpOBaHHAs MaTPUILIA, CBOKCTBA.
Onpenenureny BTOPOro U TPETHETO MOPSIKOB, CBOMCTBA.
Onpexnenureny N-ro Nopsijika, CBONCTBA.

NN Rk DD =

MuHopsI 1 anredpanvecKue T0NOTHEHHUS.

. Bpluncnenue onpenenuTens pa3iokeHUEM IO CTPOKE (CTONOILY ), METOIOM IPUBEACHUS K
TpeyrojbHOMY BHUAY, 110 Teopeme Jlamacca.

10.  Panr MaTpulibl, paHr CTYIIEHYaTON MaTpUIIbI.

11. DnemeHTapHBIC MPEOOPa30BAHUSI MATPHIIHI.

12.  Kputepuii nMHEeHHONW HE3aBUCMOCTH CUCTEMBI CTPOK (CTONIOLIOB).
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

TectupoBanue no Teme Ha 6a3e Equnblil mopran uHTEpHET-TeCTUpOBaHUS B chepe oOpasoBanus. URL:
http://i-exam.ru/.

BrimonHeHue 3a1aHuii I0 TeMe Ha AIEKTPOHHOM 00pa30BaTeIbHOM pecypce http://biimmat.ru/

Tema 2. Cucrembl auHeiiHbIx ypasHeHuii (ITK-18)
Jlexknus.

Cucremsl JIMHENHHBIX ypaBHEHUN. Penienue cucreM JMuHENHBIX ypaBHeHUH. CoBMECTHas U HECOBMECTHAs
CUCTEMbI JIMHEWHBIX ypaBHEHUH. ONpenesieHHblE U HEONpEACIECHHBbIE CUCTEMBl JMHEWHBIX YPaBHEHMM.
PaBHOCHIIBHOCTB (SKBUBAJICHTHOCTb) CUCTEMBI JINHEHHBIX YpaBHEHUH. DIIeMEeHTapHbIe TPeoOpa30oBaHusl.
Marpunia ¥ pacmiMpeHHas MaTrpuia cucteMbl. MarpuuHbele ypaBHEHMs. (OCHOBHBIE ONpPEIEICHUS.
MarpuyHasi 3anMCh CUCTEMbI JUHEUHBIX ypaBHEHHU. PelieHne cucTteMbl JIMHEHHBIX YpaBHEHUN METOIOM
MOCJIEI0BAaTEILHOIO UCKITIOYEHUs Hen3BeCcTHhIX. Metop ['aycca. Pemienue cucremMbl TUHEMHBIX ypaBHEHHI
CO CTYNEeHYaTOW MAaTPUIIEH CUCTEMBI.



OOu1ee penieHre CUCTEMBI TMHEHHBIX YpaBHeHUi. [T1aBHBIE U CBOOOIHBIE HEM3BECTHBIE. Pelienne cuctemMbl
JMHENHBIX YPAaBHEHUH ¢ IIOMOILBIO onpenenureneil (reopeme Kpamepa) 0qHOPOAHON CHUCTEMBI JIMHENHBIX
ypaBHeHMH. MccaenoBanue U peleHue TMHEHHbIX cucteM. Teopema Kponekepa-Kamnemin o coBmecTHOCTH
cucteMbl ypaBHeHUH. CTPYKTypa MHOXKECTBA PEILICHUI CHCTEMBbI JIMHEHHBIX ypaBHeHH. Teopema o BeiOOpe
IJIABHBIX ¥ CBOOOTHBIX HEU3BECTHBIX. UNCIIEHHBIE METOIbI JINHEHHOI anreOphl.

IIpakTH4Yeckoe 3aHATHE.

IIpurepHEle 3agaumA:

1 BLDIHC:[HTE TIpemensl
a:'g]r-l—mcx=+" F)];;lagx T42x-5"

2. OmpenenyTs KOMHIeCcTED To9eK B3 VRasanuex —0,1; 0; 0.2; 0.953; 1,05; 1,83, xoTopeie
NpPHHAJISHKAT §—OKPECTHOCTH ToIkH X = 1 mpu & = 0,15.

2x%—x+10

3ajaHus AJ151 CAMOCTOSITEIbHOM PadoThlI.

4
Yy=———F—
1. Hafiti 00OIacTs onpegeneHna QVHEIHN 1+./4—x
2. Hafitn mpegemsr  yHimmi:
2n—5it +677  2P45v7
lim ——— lim—
a) n=so 31 —4n+l @x—}l Iy —x—2
(x+1)
. I 4.1: . 2y +3
im S lim [,}—)
B) = 0 X r)*—® 2x+1

Tema 3. Kommiiekcubie uncia (OK-7)
Jlexknus.
Omnpenenenue. Anredbpandeckas ¥ TPUTOHOMETpUYECKass (OPMbI KOMIUIEKCHOTO uuncia. ['eoMmerpudeckas
HUHTCpHpCTanus, MOAyJib, apryMCHT. OnepauHH HaJa KOMIUICKCHBIMH YHCJIaMU: CJIOKCHUC, YMHOXCHUC,
BO3BE/ICHUE B CTENEHb, H3BJIICUCHUE KOpHA. PemieHue anreOpamdeckux ypaBHEHHH Ha MHOXECTBE
KOMIIJICKCHBIX YHCEII.

IIpakTH4eckoe 3aHATHE.
IlpumepHbIe 2aTaHHA
. dy
1. Hafigute E eCIH
] v
a)y =e ¥ ,6)y =sin’x. B) y = arctg5x.
2. HaiiguTe NpoMekyTKH VOBIBaHHA GyHKIHEY = 2 — 3x + x°.
3. HafizuTe mpoMesyTEM BospacTanus dyammmy = x° — 3x2 4+ 3x + 1.
. . - ]
4. Hafigute vraoeo# xoaddummenT kacaTemsHol K rpaduxy dvHEKImH v = S1gX B TouKe x=0.

5. HaiiguTe nponsBogHVE0Y  BTOpOro HopAgka QvHEINH v = cos(2x).
3aganus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

1. Hafiter v' , ecim:

1 x*
y=3+ -7
a)}'=a”.‘c3—”l*.sm('cl+2:c§mg§ﬁgl B) x ¥
0D ) e 12 2)

B) -’ 1’) S

2 Tloctpoute rpadwy GVHEIIHNH
x°
=73

Tema 4. JjieMeHTbI AHAJIUTHYECKO reOMeTPHUH IJIOCKOCTH U nmpocTpancTBa (OK-7)



Jlekumus.

DneMeHThl BeKTOpHOU anreOpbl. HampaBneHHsie oTpesku. PaBeHCTBO BekTOpoB. Ci0o)KEHHE U BBIYMTAHUE
BeKTOpoB. (CBOMCTBa. YMHOXKEHHME BEKTOpa Ha JeiicTBuTenbHOe uwuciio. CpoiictBa. Teopema o
KOJJIMHEAapHBIX BekTopax. Cucrema BekTOpoB. basuc. PasnoxkeHne BekTOpa Ha IUIOCKOCTH IO JBYM
HEKOJUIMHEApHbIM  BEKTOpaMm. JIMHEHHas 3aBHCUMOCTh BEKTOPOB. TeopeMbl, pacKpbIBalonme €€
T€OMETPUYECKUN CMBbICH. JIMHEHbIE BEKTOPHBIE MPOCTPAHCTBA. TpEXMEPHOE BEKTOPHOE MPOCTPAHCTBO.
Paznoxkenue BekTopa Mo TPEM HEKOMILIAHAPHBIM BEKTOpaM OPTOHOPMHpOBaHHBIN Oaszuc. Koopaunar
BekTOpa. CMellaHHoe mnpousBeaeHre BekTopoB. CpoiicTBa. JlimHa Bektopa. Omnepanuu € BEKTOpamHu,
3alaHHBIMA CBOMMH KOOpAMHATaMM. YTIOJd MEXJy BEKTOpaMH. BekTopHOE Npon3BEAEHHE BEKTOPOB.
CgoiictBa. CMemanHoe mpou3BeneHUE BekTOopoB. CBoiicTBa. N- MepHOE JIMHEMHOE BEKTOPHOE
MpOCTPAaHCTBO. [I[puMeHeHne BEKTOPOB K PEIICHUIO 33/1a4.

AddunHas U npsMoyroyibHas CUCTEMBbI KoOpauHaT. /lenenue orpe3ka B JaHHOM OTHouieHUH. PaccrosHue
Mexay ToukamMu. Popmysbl npeoOpa3zoBaHMsl KOOPIWHAT IPU MEepexojie OT SBHOM CHCTEMBbI KOOPAUHAT K
npyroit. IlonmspHeie koopauHaTel. MeTom KOOpAMHAT HA IUIOCKOCTH W e€ro npuMmeHeHue. AdduHHbBIE
npocTpadcTBa. [Ipsimbie 1 mockocTH B ah(GUHHOM TPOCTPAHCTRE.

[Ipsimast muaMA. YpaBHEeHHE npsiMoit. O01Iee ypaBHEHHE MTPSMOIN HA TUIOCKOCTH. YCIIOBHE MapalIeIbHOCTH
U TepIEeHANKYISIPHOCTH MpsAMbIX. [lapameTpruueckoe 1 KaHOHUYECKOE ypaBHEeHUE NpsaMoit. PaccrosiHue ot
TOYKH J0 MPSMOW. YTOI MEXKAY IBYMS MPSAMBIMH. YpaBHEHHUS MPSMOW C YITIOBBIM KOA()PHUITMEHTOM HB
OTpEe3Kax.

[ImockocTn U npsAMbIE B MPOCTPAHCTBE. DJIEMEHThI aHAIIUTUYECKON T'€OMETPUM HA MIPSMOM, TIJIOCKOCTH U B
TPEXMEPHOM TPOCTPAHCTBE. YpaBHEHHE IUIoCKocTH. OImee ypaBHEHHE IUIOCKOCTH. BiammHoe
pacrnoioKeHue AByX U TPEX IUIOCKOCTEH. YCIoBUE MapaieIbHOCTU U MEPHEHAUKYISIPHOCTH MII0CKOCTEH.
YpaBHeHHE NpsIMON B MPOCTPAHCTBE. YIVIBI MEXKIY MPSAMBIMHU; MEXIY MPSIMOM U IUIOCKOCTHI0. OCHOBHBIE
3aJlaud Ha MPSAMYIO U IMJIOCKOCTb.

IIpakTn4yeckoe 3ansATHE.

IIpsMepHEIe 232 TaHHA

1. HaiizuTe Bce nepeooOpaznele dvarmm f(x) = cos3x.

2. YxawmTe Bce BepHBIE VIEep#TeHnd (C — IpoM3E0IEHAT TOCTOSHHAT)

+: [ Blnxdx = 8 [ Inxdx

+ (J(1 —5x%)dx) = 1 — 5x°

- [(x* + 9)sinxdx = [(x? + 9)dx [ sinxdx

- [ d(cosx) = (cosx) + ¢

3. KaxmM HHTeTpanoM oIpeferdeTcd IUIOWaTE QHIVPEL, H200pakeHHO Ha pHCVHEE]

phy=xt+1
‘? 1
LN, %

o Jy (U= xdxff (1= x?)dx
L@ —xNdxf] (2 - xH)dx
Ly (1= x)daf (1~ x%)dx
I 4 Ddxf) (x? + 1)dx

4. JanummTe onpeseIeHHEIH HHTErPAN, BERPA A INI0IANE TPEVI OJIEHHEA C BEeDIIHHAME
(0;0)(0;0). (2;6)(2;6). (0;6)(0;6)

3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.



BrrascinTe HETErpassr:
J- dx

xT+16
J(1—sin®x)dx
J xdx
[ 8in(x) * Sin(5x)dx
[ 8in3(x) * Cos(x)dx
J" 2xiex—1

b bt

) {;in(Sx} + Ccs(Sx}}dx
0. [ 8in(x?)xdx

=0 W oo

Tema 5. DjieMeHTBHI TEOPHMH MHOKECTB, YUCIA0BbIe MHOKecTBa (OK-7)
Jlexknus.
DOnemeHThl Teopun MHOXecTB. Jlormueckoe crtpoenue Maremaruku. Heornpenensembie (IIE€pBUYHBIE)
noustus. Cucrema axkcuoMm. Ompenenenus. Teopembl (JieMMbl, cieactsus). Jloruueckas cTpykTypa
teopeMsl. [Ipsimas u oOpaTHast TeopeMbl. He0OX0MMMOCTh M TOCTAaTOUHOCTb.
[TonsiTie MHOXKECTBa, DIIEMEHTa MHOXKecTBa. [lycToe MHOXKECTBO. MOAMHOXECTBO. PaBEHCTBO MHOXKECTB.
Oneparuu  HajJi MHOXKECTBAMH: TIEpeceUyeHHe, OObEIWHEHHE, Pa3HOCTh, JEKAPTOBOE IPOU3BEICHHUE.
OTtoOpaxeHne MHOXKECTB ((PYHKITHS): OJHO3HAYHOE, MHOTO3HAYHOE, B3aMMHO OJHO3HAYHOE OTOOpaKEHUS,
CYTIEPITO3HIIHS OTOOpAKCHHI.
CpaBHeHne MHOkeCTB. KoHeuHble M OCCKOHEUHBIE MHOXKECTBA. PaBHOMOIIHBIE MHOXKecTBa. CueTHbIE
MHOXXECTBa (CYETHOCTh MHOKECTBA PpAlMOHAJIBHBIX YHCEN), MHOXECTBAa MOIIMHOCTH KOHTHHYyMa
(mpumepsr).
1.2. Yucnobie MHOecTBa. CTpYKTypa MHOXKECTBA JACHCTBUTEIBHBIX YUCEN: HATYpaJbHBIM psifi, LIETbIE,
palMoHaNbHbBIE, HMppalMOHATIbHBIE  YHCIA. AKCHOMBI  JCUCTBUTENBHBIX  YHCEN, OMNpeaesieHue
JEACTBUTEIBHBIX YMCEN. PacliMpeHHOE MHOXECTBO JEWCTBUTENBbHBIX 4yucel. [lonMHOXkecTBa MHOXKECTBA
JNENUCTBUTENBHBIX YUCEI: OTPE30K, HHTEPBAJI, OJYUHTEPBaJ, OKPECTHOCTb.
OrpaHuveHHbIE MHOXECTBA JEHCTBUTENbHBIX uncel. [loHsTre HamOomblero (HAaMMEHBIIEro) MEeMEHTa
YHUCJIOBOIO MHOXKECTBA, TPAHU MHOXECTB, TOYHBIE IPAHH MHOXECTB. Teopema O CyleCTBOBAaHUU TOUYHOMU
BEpXHEN (HM)KHEN) TPaHU.
IIpakTnyeckoe 3aHsATHE.
1.1. DneMeHThI TEOpUU MHOXKECTB.
MHuoxecTBa. BUapl MHOXKECTB.
[TonsiTe MHOXECTBA, 3JIEMEHTAa MHOXKECTBA.
ITyctoe MHOXECTBO. MOAMHOKECTBO. PAaBEHCTBO MHOXKECTB.
Onepanuu HaJ MHOXKECTBAMU: TiepeceueHne, 00beIMHEHNE, PA3HOCTh, IEKAPTOBOE MPOU3BEICHHUE.

N

Otobpaxenue MHOKECTB ((PyHKIIHS): OJHO3HAYHOE, MHOTO3HAYHOE, B3AUMHO OJTHO3HAYHOE
OT06pa)KeHI/IH CYTEPIIO3HIINS OTOOpaKEHUH.

6. CpaBHenne MHOkecCTB. KoHeuHbIe 11 O€CKOHEUHBIE MHOXKECTBA. PaBHOMOIIIHBIE MHOXKECTBA. CUeTHBIE
MHOXXECTBA (CUETHOCTh MHOXKECTBA PAIIMOHATIBLHBIX YUCEN), MHO)KECTBA MOIIIHOCTH KOHTHHYYMa
(mpumepsr).

1.2. YucioBble MHOJKECTBA.

1. CrpyKTypa MHOXECTBA ACHCTBUTEIBHBIX YHCEN: HATYpPaJIbHBINA PAl, LEbIE, pallMOHATIbHbIE,
UppaloHaIbHbIE YUCIIA.

2.  AKCHOMBI IEHCTBUTEIBHBIX YHCEI, ONPEAEICHNE NEUCTBUTEIbHBIX YUCeN. PaciimpeHHOe MHOXXECTBO
EHCTBUTEIBbHBIX YHCEIL.

3. IlonMHO)ecTBa MHOXECTBA JIEHCTBUTENBHBIX YHCEI: OTPE30K, HHTEPBaJ, OJIyUHTEPBaJl, OKPECTHOCTD.
4. OrpaHvyYeHHbIE MHOXKECTBA JIEUCTBUTEIIbHBIX YHUCEIL.
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5. TlonsTre HauOONBIIETO (HAMMEHBIIIETO) 3JIEMEHTA YUCIIOBOTO MHOXKECTBA, TPAHU MHOXECTB, TOUHBIC
IpaHu MHOXeECTB. Teopema 0 CyleCTBOBAHUM TOYHOM BEpXHEN (HUXKHEH) IpaHu.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

2 +dxy-3
x+y-5

1. Haiita obnacts onpegenednd GVHEITMHN

. Hatiti obmacts onpenenenna dvHEIIHH Syl =3y +2 .

3. Hafitw  obmacTte  onpejeneHua OGVHKIMH @2 H  H2300pasHTE e HA  OepTele
z=3—x2—y*

4. Hatitn H IOCTPOHTE HEeCKOIBED THHIH VpOEHA rpadmura VHEITHE

z=(x-20 +{y-1*

bt

5. HaiiTs ¥ TOCTPOHTE THHMHE VPORHA rpadmka dyvaxamm = Y mpu 7 —2,z=0,z=lz=3

OxapakTepH20BaTE ceMeiicTED FEI=C g VPOEHS H IOI0EEHHE IIOEEPXHOCTH B
IPOCTPAHCTEE.
6. IlocTponte mmockocte £ = ax
2 2
x
To+2=1 (axh)
7. TlocTpOHTE TIOEEPXHOCTE, 23JaHHYIO YpaEHeHHeM & 2 .
8. Hadite mpegen dvHEHT

in iy i sin Xy —sin X
T, 2
o o F S omt woa
lim lim f(x;p), lm lm 7(x )
10. Hafite TOBTOPHEIE npegensr P00 ¥—0yp—0 o
13
=y
Jixyl =—=
dymEmH Xty

Tema 6. HucaoBble nociaegopareabHoctu (IIK-18)

Jlekuus.
[TonsiTve yucnoBoW mocieaoBareabHOCTH. OCHOBHBIE CHOCOOBI 3aaHus IMocieaoBareabHocTel. [paduk
nocienoBarenbHOCTH. Oniepanuy HaJl YUCITIOBBIMHU IO CIEA0BATEILHOCTIMU.
[Ipenen 4ucIOBOM MOCIEAOBATEILHOCTH, KOHEUHBIH W OCCKOHEUHBIN, CXOSAIIASACS MOCIEI0BATEIbHOCTD,
TpeJiest crpana (cieBa).
CBoiicTBa  CXOIAIIUXCA  TOCIEAOBATEILHOCTEH:  €IWHCTBEHHOCTh  TNpelesa; OTpaHWYEHHBIE |
HEOTPAaHUYEHHBIE  TOCIICOBATEILHOCTH, OTPAaHUYCHHOCTh  CXOJAIICHCS  TOCJIENOBaTEIHHOCTH;
apudMeTHYECKIE CBOWCTBA TMPEACNOB: CyMma (JIMHEHHAs KOMOWHAIWsA), TPOW3BEACHHE W YaCTHOE
CXOJIAIIUXCST  TTOCIEAOBATEILHOCTEH, YCIOBUS MPUMEHUMOCTH apu(METUYECKUX CBOWCTB, IIOHSATHE
HEONPEICICHHOCTH; TPUHIIMIT JABYCTOPOHHETO OTPaHUYCHHS JUIsl TOCIEIO0BAaTEIBLHOCTEH, Tepexon K
TpeiesTy B HEPaBEHCTBAX.
Beckoneuno Maibie U OCSCKOHEYHO OOJIBIIME IOCaeAOBaTeIbHOCTH. OCHOBHBIC CBOMCTBA OECKOHEUHO
MaJbIX: cymMMa (JInHeHHas KOMOMHAIHs) OECKOHEYHO MaJbIX, POU3BEACHNE OTPAaHNYCHHON Ha O€CKOHEYHO
Mayro, TIPOU3BeeHIEe OCCKOHEYHO MalbIX, YACTHOE OTPAaHUYCHHOW MOCIENOBATEILHOCTH U OECKOHEYHO
00JIBII0 (OECKOHEYHO MAaJIOH).

[lonsitTue MoHOTOHHOW mocienoBarenbHOCTU. CylllecTBOBaHUE IMpejesia OTPaHUYCHHOW MOHOTOHHOM
IMOCICA0BATCIBFHOCTH. YHNCII0 «€». DKOHOMHUYCSCKHII CMBICI YHCIIA «&» M SKCIIOHCHTHI. JIeMMa 0 BIOXKEHHEIX
CErMCHTAX.

[IpousBonbHBIE YKCIIOBBIE MOCHenoBareabHOCTH. [lonnocnenosarensHocTu. [Ipeaensupie Touku. Bepxauit
YU HWKHUW Tpenensl nmocieaoBarebHOCTU. Jlemma bonbliano-BeliepmiTpacca 0 BbIACICHUN CXOISIIEHCS
OO CIIEA0BATEILHOCTH.

dyHnaMeHTanbHas nocieaoBaresibHOCThb. Kpurepuii Komm cxogumocT mociie1oBaTeIbHOCTH.

IIpakTnyeckoe 3ansATHE.
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TTprnrepHEre 53 TAEA:

1. Mammrouss A% Dy #0739 Hagy mamHy BexTopa A5

2. Hafitw craTApHOE DpOHSEEEHHE BEh"rnpnB":-'r:_za"“EHd_:a‘E, ECAH HIBECTHO,
g

= = E = —
_BI=4Z Pl-s c@h=]

3. BeracwHsTe, 0VIVT I8 E0LIFHEIDHE CIEIVIONIHE EEETOP B P OCTPAHCTEL
4 a) FLE=9.6(2-69.

g T4-2 D.d(E-4.4

FL(2 0.3), H{L 0 Ej
E) 2/,

el

M(t;- 1),

EOTOpaA MpOX0oJHT 9epes TOUEY
1 _
&. IMocTpomTs rpades THEH, 3ATaHE0H VPAEHSHHEM © 2y+y'-3=0 .

1 1_
9. Toctporrs rEnepdoTy, 33TAHEVE VPAEHSHIEM axT =4yt =20
10. CocTaENTE YpaEHeHIE MEOHSCTEL TOUSE, JTA KA E0H M3 KOTOPEX EEApaT paccTOAHNA 50

TOEH K(z.0) Ha 16 fomeme EEATpATA PACCTOAMMA OO0 OCH OPJHHAT.
11.Ilpueectst  ypaBHeHHMe JIHEMH = ETOPOT0 [OPAJKE3E K EIHOHMYUECKOMY  BHAY
35t +10xy+ 3y - 2x-14y-13=0
S[E; - 2—3]
12 TlocTpoRTe TOUERY Ep TOTAPHOH CHCTEME KOODIHEIT.
M0,

Uy OEVM  HeEWLTHHEAPHEIM

153.CocraEmTe ypaEHeHM® ILIOCKOCTH 10 TOWUES

EeKTOpaM Fl21L-3). 5,0, -2.6)

M (2,3, 6), My(4, - 3, - 10)

3ananus AJ51 CAMOCTOSITEILHOI padoThI.
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. IMoctpomre Towem A3 3), B(-4,2), C1;-3), ID{-2;2), E{-6;0). Ompsgsmare paccT o NS MaE Iy
Toupame ABE, CaB DuB.

Hafrre Towsy, paerovIansgevis oT Towsw O0;07, Al-4:0), B(O:E).

. Moetpomrs TOWEH oo bied MONEPHEDM EOOPIHHEITAM: A3,
Hafrrse 0 IEPHER E0ODIEHITE Tousg,__ A(l:1), B{2:0), C{-3;3).
Blarme mz Tower ACZ;D), B(7:4), C3;2) nesear ma mpawoi v =4/3 = x -8/5 .

4. 3ammcaTe vpaEEsHEws mpauol, poxogames 9epes TAN R 030) ¢ vrooEene EosddemmerTOM 1,
scmm a) M{1; 1), r=1; 0) BI(3; -2), r =-1.

. Moetpowre mpaesz: a) 23 +vd =181 x5 -v/T =L ) -x9 -v2 =11 vd -x6=1.

Ompegznure onomaTs TPEYTONBHEES, SAETIOMSHHOTO MBIV OCIME EOODIMHAT B TDAMOMH

=6 +vw3=1

. Moz gaseos vroou mepecspawTes gpauEie x - 2v -2 =0 mwy =12 % x + 3.

%. HammeaTs vpasmsmme mpauoll, mpoxogsmed wapes T,A02;3) B mapanneneHoH Opauol v =

2x+5.

[P

L= L]

9. HamueaTs vpaEssmMe DpOMol, Tpoxodomed wapas: T.,A-3:2) B mepoenTre napHEo  IpaMoR
T +4w-11=0.

10, Hafrre Tousy nepeceasmms gpaes 2l dx-2v -4 =0mx+ 3v-5=0;0) Tx -9+ 153 =0mn
19x +12% - 20 =0.

11. OmpesgsnuTe Eo0p IHHEATE ESDIDHE TPSVT 0 EHEES, SCOH JAHE VPAEHSHEL 00 CTOPOH 2X +
dy+l=0x-v+2=0mix+4v-12=0.

12, Yzpss TowEy mepecswsHHME OPEMED 2% - v - 3 =0 mx - 3v - 4 = ] mpoesgsHa mpauas,
napannenerss x + v = |. Hamweats vpaemeswms gpopsgsEeoil mpauoi.

13. James vpaemesws cTopoE TPEvTONEERES: X - 3v+3 =0, Ix+dv+2 =0 Sx - 2v - 14 =0.
Hafte IosEy ERCOTEL OpOESISHHOH HA cTopoHY 3x +4v +2 =1,

14. MocTporTs oxpyemocT: a) (x + 17 + (3-2)° = 16, &) x* + {v - 4)* =25.

13, Hafrre vpaEHSHES 0EDVEHOCTH, EAcarmeiics ool O E Ha9ans E00pIMHST B D 0X0ISmeH
azpez Tousy Al 8.

16. B mapanmenorpanogs ABCD Tousm M x N — capeammms AB x BC cooTeeTeTEeEHD, E2ETOD
a=All, b=AMl. Bempazurs esgTop BD) wspes esrToper amb.

17. 3azawre EsxTopE a, b, ¢ EoopaEHEATAME.
Hattawra:
&) ANHMEY BEETOPA &;
o) eaxTop 4b-a;
E] CEANEpHOS OpOHIESISHHS ESFTODOE & B b, ¥T0I M2y HECME;
r) EDAZHEESSPEE TH ESETODE A H o)
) IpOSEIHED ESETOPA ¢ Ha ESETOD &;
&) ESETOpPHOS IPOMIESISHHS ESETOPOE A H b;
%) CALRIIANHOS MPOMIESISHES ESETODOE & b, o
3) EOMITTSHADHE IH ESETODEIE, b, cf

Tema 7. ®yHKkuuM AeicTBUTEIbHOIO nepemMenHoro. Ilpenen pynxkuun (ITK-18)
Jlekuus.

OyHKIIMKM ~ AecTBUTENbHOTO TniepemeHHoro. Ilonstue ¢yHkmuu. CrnocoObl  3amanus  (QyHKIHUM:
AQHAJTUTUYCCKUMA, JIOTHYCCKHM, Tpaduieckuii, TaONMW4yHbIA. 3agada WHTEpHoisaiuu. HesBHO 3amaHHas
bysknus. OyHKIMK 3aaHHBIC TTApAMETPUICCKH.

OOmue cpoiicTBa (YHKIHMI: OONACTh OMpPEICICHUS, MHOXECTBO 3HAYCHH, YETHOCTh, MMEPUOJUIHOCTD,
Hy1M (DyHKIIUU, OTPAaHUYCHHOCTh, MOHOTOHHOCTh, HAWOOIbIICe, HAUMEHbINEEe 3HAaueHHWE (QYHKIHH Ha
MHOKECTRBE.

Omneparuu Haa QyskmusMu. Kommosurus GyHKIUNA: cymma (pa3sHOCTh), NMPOU3BEIACHUE, YaCTHOE IBYX
¢dbynknuii. Cyneprno3utiust 1Byx (yHKIui, cioxHas Gysknus. [lonstue obparHoit ¢yHKIMA. OCHOBHBIE
CBOICTBa B3aUMHO-00paTHBIX PyHKIMI. HeoOxomuMoe yciioBre cymecTBOBaHUSI 00paTHOW (PyHKITHH.
Knaccudukamus ¢ynxnuii. Ilpocreiimmme snementapubie (yHkimu (rpaduku, OCHOBHBIE CBOMCTBA).
OnemeHTapHble  (QYyHKIMU:  [eNble  palMOHANbHBIE  (IMHEHHas,  KBaJpaTHU4Has  (PyHKIUN),
IpoOHO-palMoOHaIbHbBIE (IPOOHO-THMHENWHAs (YHKIUS), UppallMOHAIbHBIE, TPaHCIeHIeHTHbIe. CBOMCTBA U
rpaduKu cTeneHHbIX QyHKIMH. OYHKIIMHA B SKOHOMHYECKOM aHaJH3e.
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[Ipenen ¢ynkuuu. [penen dynxkuuu. Onpenenenue npenena QyHKIUM B TepMUHAX [ — [], B TepMUHAX
MOCIIEIOBATEIbHOCTEH. DKBHUBAJICHTHOCTh OIpenesneHuil mpenena. [lpaBeiid, seBblid mpenen (yHKUIUU.
[Tpenen ¢pyHKImu Ha OeCKOHEUHOCTH. Pa3nnynble BUIBI PEAEIbHOTO Mepexoa.

[TonsiTne OeckOHEYHO MalbIX W OeckoHeuyHO Oonbmux ¢yHKIUHA. CBoHcTBa OCCKOHEUYHO MAJIBIX H
OeCKOHEUHO OONBINMX: JTUHEHHAs KOMOMHAIUS OCCKOHEYHO MaJbIX, MPOU3BEICHHE OCCKOHEYHO MaJjloi Ha
OTpaHUYCHHYIO, TIPOHM3BEICHHEC OCCKOHEYHO MalIbIX, OTHOIICHHE OTPAHWYCHHOW W OECKOHEYHO MAaJoH,
OTHOIIICHUE OTPAaHUYCHHOU U OECKOHEUHO OOIBIION (DYHKITHH.

CymiecTBoBaHUE TIpeiesia MOHOTOHHOU (PYHKITHH.
Kpurepuii Ko cyniectBoBanus npeaena GyHKIUH.

CaoiicTBa (QYHKIIUNA, UMEIOIINX MPEEN: IPeIes MOCTOSTHHOM, CyMMBI, TIPOU3BEACHHS, YaCTHOTO, MEPEX0T K
npeJiey B HepaBeHCTBAX, MPUHIIMII JBYCTOPOHHETO OTPaHUYEHUSI.

Brruucnenue mpenenoB: mpenenasl  OCHOBHBIX — AJIEMEHTapHBIX  (YHKIUW, Tpenesa MHOTO4ICHA,
parnoHanbHOM podu. TUIBI HEONpeneTeHHOCTEH.

[TepBrIil 3aMeuaTenbHbIN MPEET, €ro CIeACTBUS. BTOpoiil 3aMeuaTeIbHbIN PEE, €ro CIeACTBUA.

CpaBHeHne OECKOHEYHO MaJIbIX M OECKOHEYHO OOJIBIINX B OKPECTHOCTH 33JJaHHOM TOUKH. DYHKIIUU OTHOTO
nopsiika, (YHKIMHU BBICIIETO M HU3LIETO MOPSIKa MAJIOCTH U POCTa, SKBUBAJCHTHbIE OECKOHEUHO MaJble,
IJIaBHAs 4acTh (PYHKIMH, IPUMEHEHUE TPU BHIYUCICHUU TPENIEIIOB.

IIpakTnyeckoe 3ansATHE.
IIpenen nepeMeHHON BEUYMHBL.
[Ipenen pyHKIAN.
BeckonedHo mMainbie 1 OECKOHEUHO OOJBIITNE BETUYMHBI M MX CBOMCTBA.
Teopemsl 0 ipeaenax.
3ameuarenabHble MPEebl.

A e

MeTo/bI BBIYUCIICHUS TIPEICIIOB.

3aganus 1J151 CAaMOCTOSITEJIbHOM PadoThI.

TectupoBanue no Teme Ha 6a3e Enqunblil mopran uHTEpHET-TeCTUpOBaHMS B chepe oOpa3oBanus. URL:
http://i-exam.ru/.

BrimonHeHue 3a1aHuii IO TEMe Ha AIEKTPOHHOM 00pa30BaTeIbHOM pecypce http://biimmat.ru/

Tema 8. HenpepbiBHOCTh pyHKIUM (OK-7)
Jlexknus.

Paznuunble ompeneneHus HENpephIBHOCTH (yHKIMI B Touke. HempepbIBHOCTH crpaBa (cieBa).
B3aumocs3p nousTid. Touku pa3pbiBa, X Kilaccu(UKaAIHSL.

CpoiicTBa (yHKIMI, HENPEpHIBHBIX B TOYKE: HENPEPBHIBHOCTb CYMMBI, IPOU3BEICHUS, YACTHOTO
HENPEePbIBHBIX (DYHKIUN; TeOpeMa O HETIPEPHIBHOCTH CIOKHON (DYHKIINH.

HenpepbiBHOCTh (yHKIMU Ha MHOXecTBe. CBoiicTBa ()yHKLMH, HEMPEPHIBHBIX HA MHOXECTBE: TEOpeMa
Bonbriano-Komy o mpoxoxaeHUM HENpepbhIBHOM (QyHKIMM Yepe3 000e NpOMEXYTOUHOE 3HA4YCHHE,
CJIEICTBHE TEOPEMBI O IIPOXOKICHUH YEPE3 HYJIb IIPU CMEHE 3HAKOB,

Teopembl BeitepmTpacca 06 orpaHHYEeHHOCTH HENMPEPHIBHON (YHKIIMU U JOCTH)KEHUH BEPXHEH M HIDKHEH
rpaHu.

[Tonsitne obpatHoO¥ PpyHkIMU. HenpepbIBHOCTH 00paTHOW (QPYHKITHH.

PaBHOMepHast HenpepbIBHOCTH PyHKIMH. CBSA3b ¢ MOHATHEM HenpepbIBHOCTH. Teopema Kanrtopa.
IIpakTnyeckoe 3ansATHE.

1. HenpepbIBHOCTH (yHKIUH B TOUKE U Ha HHTepBase. CBOWCTBA HEMIPEPHIBHBIX (PYHKITHIA.

2. HemnpepbIBHOCTD CIIOKHOHN (YHKITUU.

3. Tumsl pa3pbIBOB (QYHKIUH.
3aganus AJ151 CAaMOCTOSITEJIbHOM PadoThI.

TectupoBanue no Teme Ha 6a3e Enqunblil mopran uHTEpHET-TeCTUpOBaHMS B chepe oOpa3oBanus. URL:
http://i-exam.ru/.

BrimonHeHue 3a1aHnii IO TEME Ha AIEKTPOHHOM 00pa30BaTeIbHOM pecypce http://biimmat.ru/



Tema 9. IlpousBoanas u 1uddepennua GyHKuun oxHoi nepeMeHHo. OCHOBHBIE TeOpeMbI
auddepeHnnanbHOro ncuncaeHus: U ux npuioxenus (IIK-18)
Jlexknus.
[TpousBoanas u auddepenunan Gynkuun omgHoi mepemenHol. OmpeneneHue MPOU3BOAHON (DYHKIHMU B
TOYKE, IIOHATUE IIPABOM U JIEBOM IPOU3BOAHOW, CBA3b IOHATHN. DBpluncieHue NPOU3BOIHOM 11O
OIIPENEIICHHUIO.

[Tonsitne nuddepermupyemoctTd QyHKIMH B TOYKE, TeOpeMa O HEOOXOMMMOM M JIOCTAaTOYHOM YCIIOBUU
mudepeHInpyeMOCTH, CBsI3b CBOMCTB MU (PEpEeHIIMPYEMOCTH i HETIPEPHIBHOCTH.

Hubdepennman Qynknuu. [eomeTpudeckuii CMBICT NpoOu3BOAHOM u AuddepeHnyrana. YpaBHEHUS
KacareJabHON ¥ HopMaiH K Tpaduky GyHkimu. Ou3ndeckuii CMbICT IPOU3BOTHOM.

[Tpou3BoaHAast CyMMBI, pa3HOCTH, TIPOU3BECHHS X YACTHOTO (DYHKITHIA.
[TpousBoaHast 0OpaTHON QYHKITUH.
[TpousBoanas u nuddepeHiuan cioxHon GyHKIIUA, MTHBAPUAHTHOCTH (hOpMBI TiepBoro auddepeHimaia.

[Tpon3BogHBIE OCHOBHBIX AJIEMEHTAPHBIX (PYHKIHMH (BBIBOJ MO OmNpeieneHHo). Talnuia mpou3BOJHBIX.
Jlorapudmuyeckasi mporu3BOIHAS, TPOU3BOIHAS CTEIICHHO-TT0KA3aTeIbHON (PyHKIHH.

[TpousBoansie u aAuddepeHInanbl BHICIINUX MOPSIKOB.

OcHoBHBIE TeopeMbl TUGGEPEHIINATBFHOTO HCYUCICHUS W HX NPHIOKEHUs. JIOKaIBHBIA SKCTPEMyM
¢dbynknuu. Teopema @epma (HEOOXOAMMOE YCIOBHE JIOKATLHOTO SKCTPEMYMA).

Teopema Posutst (0 Hyne mpou3BOAHOMN).

Teopema Jlarpanxa, popmyiia KOHEUHBIX TPUPALICHUNA. YCIOBUE MOCTOSHCTBA (DYHKITUH.
Teopema Kormu, 060061menHast popMysia KOHEUHBIX TTPUPAIICHUN.

[TpaBuno Jlonurans, (cmyyait 0/0, cmyyait [1/[1). PackpbiTie HeonpeneneHHOCTeH.

®opmyna Teiinmopa. Pazmuunbie ¢opmbl octarounoro wieHa (opmynsl Teitnmopa (Jlarpanxka, Ileano).
®opmyna MakiopeHa.

[Ipy3Haky MOHOTOHHOCTH (yHKUMHM Ha wuHTepBase. OOmEas cxema wHcciaenoBaHUS (QYHKIMHM Ha
MOHOTOHHOCTb.

Heob6xogumoe ycmoBue skctpemyma. CtarimoHapHbIe TOUYKH. DKCTpeMyM (YHKITHUH, He AuddepeHnupyeMon
Ha MHTEpPBaje, KPUTUICCKUE TOUKH.

JlocTaTo4HbIE YCIOBHS AKCTPEMYyMa 1O MEPBOM MPOM3BOAHOMN, MO CTAPIIMM IPOU3BOAHBIM. O0IIas cxema
pelIeHUs 3a/1aud Ha SKCTPEeMYM (YHKITHH.

Bospacranue, yoriBanue ¢yHkuuu B Touke. JloctatouHoe ycioBue BospacTanus (yObiBaHUs) (YHKIIUU B
TOYKE.

Hamnpasnenue Beimykinocty rpaduka ¢pyHknuu. [Ipru3Hak HaripaBiIeHUs BBITYKIOCTH.
Touku nepernda. HeoOxoaumplie 1 TOCTATOUHBIEC YCIOBUS TIeperuoa.
AcuMnToTsl Tpaduka GyHKITUH.
OOm1as cxema uccinenoBaHus (PyHKIMH U TIOCTPOSHUS rPpauKOB.
IIpakTnyeckoe 3aHsATHE.
[pupamenue pyHkuuu.
[Tpou3BonHast pyHKIMU — onpeneneHne. [ eomeTpudeckuii u PU3NIeCKUil CMBICIBI.
Teopemsl 0 auddepeHnrpoBaHHH.
[Tpown3BomHBIE CIOXKHOW U HeSIBHOU (QyHKIMH. Jlorapudmudeckas mpou3BoaHasl.
[Ipou3BogHBIE BHICIINX MTOPSIKOB.
[IpaBuno Jlonurans.
Boszpacranue u yosiBanue (hyHKIUH.

Sl A o e

HeoOxonmmoe ycroBue 3kcTpeMyma.

9. [lepBoe 1 BTOpO€ 1OCTATOYHBIE YCIOBUS 3KCTPEMYMA.
10. I'moGanbHBIE SKCTPEMYMBI.

11.  BBINyKJIOCTh U BOTHYTOCTb (DYHKILIUH.

12. AcuMITOTBL.
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13.  OO6mas cxema uccieoBanus GyHKIUU U TOCTPOCHHUE TPaUKOB.
3ajanus 1J151 CAMOCTOSITEJIbHOM PadoThlI.

TectupoBanue no Teme Ha 6a3e Enqunblil mopran uHTEpHET-TECTUpOBaHUS B chepe oOpasoBanus. URL:
http://i-exam.ru/.

BrimonHeHue 3a1aHuii 0 TeEMe Ha AIEKTPOHHOM 00pa30BaTeIbHOM pecypce http://biimmat.ru/

Tema 10. ®yHKIMH HECKOJBKHUX NepEeMEHHbIX. JKCTPeMyM (yHKIMH MHOTUX nepeMeHHbIX (ITK-18)
Jlexknus.

OYHKIIMM HECKONBKHX TepeMeHHBIX. [loHsATHE (QYHKIMHM HECKONBKHX TepeMEHHBIX. [paduk (yHKIUH.
MHo)xecTBa ypOBHSI.
IIpenen ¢ynkuuu n mnepemeHHsiX. HempepsiBHOCTh ¢yHKIuH. Ilpenen mo muoxkecTBy. IloBTOpHBIE
npenensl. CoiictBa mpenenoB (yHkiuu. CBOWCTBA HEMPEPHIBHBIX (DYHKIMHA HA MHOXKECTBAX: aHAJIOTU
teopeM Beliepmirpacca u bonsuiano—Komm. PaBHomepHas HenpepsiBHOCTB. Tepema Kanrtopa.
YacTtaeie mnpousBomubie. JuddepeHmupyemocts QyHKIMHA MHOTHX MepeMeHHbIX. Juddepeniuar.
I'eomeTprueckuii CMBICT YacTHBIX MPOW3BOAHBIX W nuddepennuana. CoiictBa muddepeHITupyeMbIX
GyHKIMNA — CBA3L HEMpepbiBHOCTH U nuddepermupyemoctu. JuddepeHmpoBanne CIOKHOW (QyHKIIHNH,
MHBapHaHTHOCTh (popmbl muddepenunana. [IpousBoanas mo HampaBieHHI0. [pajgMeHT, ero CBOWCTBA.
YactHple mpou3BoAHbIE U AuddepeHuansl BBHICIIMX IMOPSIAKOB, TEOpeMa O pPaBEHCTBE CMELIaHHBIX
npou3BoaHbIX. Dopmyna Teitnopa (MaknopeHna) ais pyHKIMIT MHOTHX TIEPEMECHHBIX.
DkcrpeMyM (DyHKIIMM MHOTHX TMEepeMEHHBIX. [IOHSATHE JIOKAaThbHOTO SKCTpeMyMa (YHKIIMH HECKOJIBKHX
nepeMeHHbIX. HeoOxoaumeie u gocratounbie ycinoBus. Ciaydail 1ByX mepeMeHHBIX. MeTon HauMEeHbBIINX
KBaJIPaToB.
HesiBHO 3amaHHble QyHKUHMU M OTOOpa)keHHs. TeopeMbl O pa3pelIMMOCTU. BbluncieHne MpOu3BOAHBIX
HESIBHO 33JaHHbIX QYyHKIUI. YpaBHEHUS HOPMAJIU U KacaTeabHOU IIOCKOCTH K rpaduKy (QpyHKIUH.
VYcnoBHbI skcTpemyM. [IpsiMoli MeTon OTBICKaHUS YCJIOBHOIO JKCTpemyma. MeTol HeonpeneaeHHbIX
MHOX#uTenen Jlarpamka. HeoOxoquMbie U TOCTAaTOYHBIC YCIOBUS OTHOCHUTEIBHOTO 3KCTpeMyMa. 3ajada o
HAXOXKJICHUHM HaMMEHBIIET0 U HauOOobIIero 3HaueHus! GyHKIMU B 00IACTH.

IIpakTH4eckoe 3aHATHE.
[TonsiTne hyHKIIMM HECKOIBKHUX MEPEMEHHBIX, CITOCOOBI €€ 3aJJaHus U N300paKeHHSI.
YacTHble ¥ MOJHOE MPpUpPANEHUST GYHKIIMH JBYX MEPEMEHHBIX.
YacTHble MPOU3BOAHBIE TIEPBOTO MOPSIIKA.
[TpousBogHBIE BBICIINX MOPSIIKOB, CMEIIaHHAS MPOW3BOIHASI.
YacTHble 1 TOIHBIN AuddepeHITnab.
I'panuenr.

NNk W=

AOCOTIOTHBIN KCTpeMyM (DyHKIIMH JIByX IepeMEHHbBIX. CXxeMa onpeeeHus: SKCTPEMYMOB.
3ananus AJ51 CAMOCTOSITeILHOI padoThI.

TectupoBanue 1o Teme Ha 6a3e ExuHbIl mopTan nHTEpHET-TeCTUpOoBaHus B cepe odpazoBanus. URL:
http://i-exam.ru/.

Brimonaenue 3aganuii o TeMe Ha AIEKTPOHHOM o0pasoBaTenbHOM pecypce http://biimmat.ru/

Tema 11. UuTerpanbnoe ucunciaenue (OK-7)
Jlekumus.
Heonpenenennsrit unterpan. IloHsTue mepBooOpa3HO W HEONpeaeleHHOro wuHTerpaita. (OCHOBHBIE
CBOMCTBa HEOMNpeAeNeHHOro HHTerpana. Tabmuisl uHTEerpasioB. I[IpueMbl WHTErpUpOBaHUS: 3aMeHa
MepeMEeHHOH, (popMynia HHTErprUpoBaHUs 1Mo YacTsaM. [loHaTre 00 MHTErprUpOBaHUH PaAIlMOHATIBHBIX IpOOEii,
MPOCTEHIINX UPPANMOHATBHBIX (PYHKITUH, MPOCTEUIITUX TPAHCIICHICHTHBIX (PYHKITHH.
OnpeneneHHbld MHTETpad M e€ro npuwiokeHusa. MHTerpanbHas cymma PuMana, reOMETpUUYECKUNA CMBICIT
WHTErpaJIbHON cyMMBI. [ToHsITHE MHTErpupyemoit GpyHkmuu. OnpeneneHus HHTerpaa.
OrpaHnueHHOCTh UHTErpUpyeMbIX QyHkIui. Bepxuue n HikHue cymmbl J[apOy, ux cBoiictBa. Hwkuuii u
BepxHUN wuHTErpaibl. Kpurepuwii uHTErpupyeMocTH. HWHTErpupyeMOCTh HENpPEpPhIBHON  (PYHKIIUH,
MOHOTOHHO} OrpaHU4YeHHON (YHKIMHU, (YHKIIMH C KOHEYHBIM YHCIIOM TOYEK pa3phiBa.
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CpoiicTBa HMHTErpupyeMbiX (YHKIMHA U OINpeIesNeHHOro HHTerpana. lIpou3BopHas oIpeneseHHOro
UMHTErpajla C IIEPEMEHHBIM BEPXHUM IIPEACIIOM II0 3TOMYy Ipeneny. TeopeMa O CyIIECTBOBAHUHU
NepBOOOPA3HOIA.

OcHoBHast (QopMmylia HHTETpaibHOro HcuucieHus. Popmyna 3aMeHbl NEPEMEHHON B OIpe/eIeHHOM
uHTerpane. @opmyia HHTETPUPOBAHUS 11O YACTSM.

[Ipunoxkenust ompezneneHHOro WHTerpaina. MHTerpanbHas Teopema O cpenHeM. Bolumcienue riomiaau
KpPUBOJIMHEHHOW Tpareuuy B AeKapTOBbIX, B MOJISIPHBIX KOOpAUHATAX. Bbruricienue IIMHbI AYTH KPUBOH.

[TpubnmxeHHOE BBIUYMCICHUE OINPEACIICHHBIX MHTETpaoB: (opmyna MNpsSMOYTOJLHUKOB, TpaIlelnid,
CumMIicona.

[TonsTe o HecoOCTBeHHbIX HHTerpanax. OmnpeaeneHus. POpMyNbl HWHTETPAIbHOIO HCUUCICHMS IS
HECOOCTBEHHBIX MHTErpajoB. [Ipu3HaKu CXOMUMOCTH: MPU3HAKU CpaBHEHMs, kputepuil Ko, npusHaku
Hupuxie u AGensi. AOCOTIOTHO M YCIIOBHO CXOISIINECS HHTETPAJIbI.

IIpakTH4Yeckoe 3aHATHE.
HeonpeneneHnuplii UHTETpall ¥ €r0 CBOMCTBA.
3aMeHa IEpEMEHHON B HEOIIPEIEIIEHHOM UHTErpaJle.
NHTerpupoBaHue Mo 4acTsm.
WuTerpupoBanue qpodeit 1eneHneM YUCIuTeNs Ha 3HaMeHaTelb.
MeTton HeonpeaeneHHBIX KOd()PHUITUEHTOB.
[Tonsatue onpeneneHHOro HHTErpaa u ero coiicrsa. @opmyna Herorona-Jleitbuuna.
['eomeTpuyeckuii CMBICI ONPEAEIEHHOTIO HHTETpaa.

NN R LD

3aMeHa IepeMEHHON U MHTErPUPOBAaHUE 10 YacTIM B OIPEJEIIEHHOM UHTErpase.

0. WuTerpan ¢ nepeMeHHbIM BEpXHUM TpeenoM. HTerpaiibl ¢ 6eCKOHEUHBIMU MpeAeaMu.
10. Teopema 0 cpeHEM U €€ UCIIOJIb30BAHUE JIJIsi OLICHKU ONPEIeICHHOTO HHTerpasa.

11.  ®opmyna Tpaneumii.

12.  Bpruucnenue mioniaay GUrypsl ¢ IMOMOIIBIO ONPEIEICHHOTO HHTErpaia.

3aganus AJ151 CAaMOCTOSITEIbHOM PadoThlI.

TectupoBanue no Teme Ha 6a3e Equnblil mopran uHTEpHET-TeCTUpOBaHUS B chepe oOpasoBanus. URL:
http://i-exam.ru/.

HToroBoe TecTupoBaHue 1o paszzneiry Maremarinueckuil aHainu3 Ha 6a3e Exqunblii mopran
MHTEpHeT-TecTupoBanus B chepe oOpasosanus. URL: http://i-exam.ru/.

BrimonHeHue 3a1aHnii 0 TeMe Ha AIEKTPOHHOM 00pa30BaTeIbHOM pecypce http://biimmat.ru/

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:

1 cemectp
*  TEKyLIMH KOHTPOJIb — 25 OaoB
*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a: 20 6amios, 25 6amioB
* npemuanbHble 6amuiel — 20 6amIoB
* OTBeT Ha 3Kk3aMeHe: He Ooinee 30 OamioB

Pacnipenenenne 6aJiioB 10 3aaHMSIM:

No  [HasBanue Ttembl | DopMbl Max. MeTtoauka mpoBeIcHUS 3aHATUS U OLICHKU
Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO
MBI paboTHI KOHTpOJs | OayuioB
/ cpe3sl
1. Marputisi. Kontpon 20 CaMOCTOSITEILHOE ~ BBIMIOJHEHHUE 3aJ[aHWid 110 HWHIUBUAYATbHBIM
Onpenenurenu bHAA Oowmneram, comepxkanum 7 3amaHuii. Kaxxaoe 3amaHue oreHUBAeTCS B
n-ro nopsaka | padora(k 2,5 Ganna.
OHTPOJBH
blIii cpe3)
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2. Cucrembl Kontpons 25 CaMocCTOSTENbHOE  BBIMOJHEHHUE 3aJaHUi IO WHIUWBUIYaIbHBIM
JIMHEHHBIX Has owneram, copepxkanum 10 3amanuii. Kaxxnoe 3aganue orieHUBaeTcs B
ypaBHEHUI pabora 2 Gaina.
3. | Kommnekcusie | Kontpou 25 CaMocCTOSTENbHOE  BBIMOJHEHWE 3aJaHUi IO HHIUWBUIYaTbHBIM
qucia bHasl Oowmneram, comepxkanumM 7 3amaHuii. Kaxiaoe 3amaHue oneHUBAeTCS B
padora(x 2,5 Ganna.
OHTPOJBH
blIii cpe3)
4, [IpemuansHbie OaIITBI 20 JlomoTHUTENbHBIC TPEeMHUATTbHBIC OAJITBI MOT'YT OBITh HAYHCIICHBI:
- TMIOCTOSTHHAS aKTHBHOCTH BO BPEMS MPAKTUYECKUX 3aHATUH — 10 10
0aJIIoB;
- BEINIOJIHEHHE JOMOIHUTEIBHBIX 3a0aHuii — 10 10 6amios;

5. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUl OCHOBHBIE BOMPOCHI M 3aJaHus
OmieTa Ha OIICHKY «YJOBJICTBOPUTEIHLHOY
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OwieTa Ha OIICHKY «XOPOIIIOY,
25-30 6amynoB — CTYAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
OwsieTa Ha OIICHKY «OTIIUYHOY.

6. |WMamuBumyanpHBIC 3a1aHMUS, 70 JloGop: CTymeHT MOXKET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETO

C TIOMOTITHIO0 KOTOPBIX KOHTPOJISI T KOHTPOJIBHBIE CPE3hI
MOXKHO HaOparh
JIOIIOJIHUTEIbLHBIE OBl Ha
JK3aMEHEe
7. Hroro 3a cemectp 100
2 ceMecTp

*  TeKymui KOHTpoib — 30 GayoB

*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a mo 20 0amioB Kaxk bl

* mpemualbHbIe Oamibl — 20 6amioB

* OTBET Ha dKk3aMeHe: He Oojiee 30 OaIoB

Pacnipenenenne 6amioB 1Mo 3a1aHUsIM:

No  [HaszBanue Ttembl | DopMbl Max. Mertoauka mpoBeICHUS 3aHATUS U OLICHKU

Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO

MBI paboThI KOHTpoJisi | 0asuioB

/ cpe3sbl
1. DIIeMEHTHI Kontpon 20 CaMOCTOSITEILHOE  BBIMIOJHEHHUE 3aJaHWid 110 HWHIUBUAYATbHBIM
aHAJINTUYECKOM bHaA owmneram, comepxkammM S 3ananuii. Kaxxinoe 3aganue orieHnBaercs B 4
reoOMEeTpHHU padora(k Oanna
IJIOCKOCTU U |OHTPOJBH
MIPOCTPAHCTBA | BIH cpe3)
2. DIIEMEHTBI KonTpons 10 CaMocCTOSTENbHOE  BBIMOJHEHHE 3aJaHUi IO HHIUWBUIYaTbHBIM
TEOpUU Hast owmneram, conepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
MHOXECTB, pabora Oamna.
YUCIIOBEIC
MHOKECTBA
3. Yucnossle Kontpon 20 CaMOCTOATENIBHOE  BBIMOJHEHHE 3aJaHU 10 HWHIWBUAYaIbHBIM
IOCJICAOBATCIbH | bHAasA omneram, copepxkanum 10 3amanuii. Kaxxnoe 3aganve orieHuBaeTcs B
OCTH padora(x 2 Gaina.
OHTPOJbH
blIii cpe3)
4, DOyHKIUU KonTpons 20 CaMocCTOSTENbHOE  BBIMOJHEHUE 3aJaHUM IO HHIUWBUIYaTbHBIM
JIEHCTBUTEIILHOT Has omneram, copepxkanum 10 3amanuii. Kaxxnoe 3aganve orieHuBaeTcs B
0 IepeMeHHoro. | paboTa 2 Gaina.
[Ipenen

(byHKIMH
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5. [IpemuansHbie OaIITBI 20 JlommomHUTENbHBIC TPEMHUATTbHBIC OAJITBI MOT'YT OBITh HAYHCIICHBI:
- TMIOCTOSTHHAS aKTHBHOCTH BO BPEMS MPAKTUYECKUX 3aHATUH — 10 10
0aoB;
- BBITIOJTHCHHE JOTIOTHUTENBHBIX 3aanuii — 10 10 6amios;

6. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHuUs
OmieTa Ha OIICHKY «YJOBJICTBOPUTEIHLHOY
18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OwiieTa Ha OIICHKY «XOPOIIIOY,
25-30 6anynoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHuUs
OwieTa Ha OIICHKY «OTITUYHOY.

7. |uauBuAyalibHbIC 3aJ]aHNs, 70 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo

C TIOMOIIBI0 KOTOPBIX KOHTPOJISI I KOHTPOJIFHBIE CPE3bl
MOXKHO HaOparhb
JIOTIONTHUTENIbHBIE OaNTBl Ha
JK3aMeHe
8. Hroro 3a cemectp 100
3 cemecTp

*  TeKylmii KoHTpoisb — 30 OanoB

*  KOHTPOJIbHBIE Cpe3bl — 2 cpe3a mo 20 0amioB KaxK bl

* npemuanbHble 6amiel — 20 6amIoB

* OTBeT Ha 3Kk3aMeHe: He Ooinee 30 OamioB

Pacnipenenenne 6amioB 1Mo 3a1aHUsIM:

No  [Ha3zBanue Ttembl | DopMbl Max. Mertonuka mpoBeICHUS 3aHATUS U OLICHKU

Te | /BHJI y4eOHOH |TEKyIEro | KoJI-BO

MBI paboThI KOHTpoJsi | 0asuioB

/ cpe3sl
1. [HempepoiBHOCTS | KonTpons 20 CaMocCTOsTENbHOE  BBIMOJHEHHUE 3aJaHUM IO HHIUWBUIYaTbHBIM
(byHKIIMH Hast omneram, copepxkanum 10 3amanuii. Kaxxnoe 3aganve orieHUBaeTcs B
pabora 2 Gamnna.

2. |lpoussoanas u | Konrpoa 20 CaMOCTOSITEILHOE ~ BBIMIOJHEHUE 3aJ[aHWid 110 HWHIUBUAYATbHBIM
muddepeHnuan | bHas omneram, copepxkanum 10 3amanuii. Kaxxnoe 3aganve orieHUBaeTcs B
¢$byHKUIMM OTHOH | padoTa(k 2 Gaina.

NIEPEMEHHON. |OHTPOJBbH
OcHOBHBIE blil cpe3)
TEOPEMBI
muddepenuman
BHOTO
WCYUCIICHUS U
WX TPUIOKEHUS
3. OyHKIUU KonTpons 10 CaMocCTOSTENbHOE  BBIMOJHEHWE 3aJaHUi IO HHIUWBUIYaTbHBIM
HECKOJIbKUX Hast owmneram, comepkammM S 3amannii. Kaxxmoe 3amanue oreHuBaeTcs B 2
MEPEMEHHBIX. pabora Oarna.
OKcTpeMyM
(hyHKIIH
MHOTHUX
MIEPEMEHHBIX
4. | UurerpansHoe | Konrpon 20 CaMOCTOSTENPHOE  BBIMONHCHHE 3aJaHWA 110 WHIWBHIYATHHBIM
HCUHCIICHHE bHasl ouneram, comepxxkanum 10 3amanmii. Kaxknoe 3aganve oneHnBaeTcs B
pabdora(k 2 Oamnna.
OHTPOJIbH
blii cpe3)
5. IIpeMuansHBIC OaITHI 20 JloToTHUTEIbHBIE TPEMHUATBHBIC OAJITBI MOTYT OBITh HAYHMCIICHEI:

- MOCTOSIHHAS aKTHMBHOCTh BO BPEeMs MPAKTHUYECKUX 3aHATUHH — 10 10
0aJIIoB;
- BBINIOJIHEHYE TOMOJHUTENLHBIX 3a0anuii — 10 10 6aios;
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6. OTBeT Ha ’K3aMeHe 30 10-17 ©annoB — CTyAEHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OusieTa Ha OLICHKY «YAOBJICTBOPUTEILHO»

18-24 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
OuseTa Ha OLIEHKY «XOPOLIOY,

25-30 6amnoB — CTYyAEHT PAacKpbll OCHOBHBIE BOMPOCH M 3aJaHus
Ousera Ha OLIEHKY «OTIMYHO».

7. |HauBuAyalibHbIC 3aJ]aHNS, 70 JloGop: CTymeHT MOXET TPEJOCTaBUTh BCE 3alaHUA TEKYIIETo
C TIOMOIIBI0 KOTOPBIX KOHTPOJISI 1 KOHTPOJIFHBIE CPE3bl
MOYKHO HaOpaTh
JIOTIONTHUTENIbHBIE OalIbl Ha
JK3aMeHe

8. Hroro 3a cemectp 100

HrtoroBass omeHka mo »Sk3aMeHy BbicTaBisiercs B 100-OammpHON 1Kajge W B TPATUIIMOHHOMN
yeTelpexOauibHO  mikane. IlepeBom 100-0ayuibHONM  pEWTHHTOBOW  OIEHKH IO JWCIHHUIUIMHE B
TPATUITMOHHYO YeTHIPEXOATEHYIO OCYIIECTBIISIETCS CISIYIOINM 00pa3oM:

100-6ayuipHasA cucTeMa TpanuimonHas cucrema
85 - 100 6anmoB OTnugyHO
70 - 84 6anmoB Xoporto
50 - 69 Gannos YIOBIETBOPUTEIBEHO
Menee 50 HeynosneTrBopurenbHo

4.2 TunoBsie OLIEHOYHBIE CPEACTBA TEKYIIIETO KOHTPOJIS
KounrtpoJsbHnasi padora

Tema 1. Marpuiel. OnipeaeuTeNny n-ro nopsaKa

KonTpoasuana padbora Nel
1. Hafite npoxzEeaeHne BV MATpHI A5 1 B4, ecis 3T0 BOSMOMKHO.

a=(s o 7= 5

. BEIMHCIHTE 0IIpe eI Tens MATPHITEL 4

]

1 3 2
A=l4 1 2
0 -3 1
3. Hafitu MaTpHITy, 0OpaTHVIO JaHHOH
1 -1 1
A=l2 1 1
1 1 2
4. HaiiTs panr MaTpPHIIBI
2 5 6
A=l4 —-1 5
2 -6 —1

LA

. Penmite cueTeMy MHHeHHBIX VPAEHEHHE MeTOJ0M 00PATHOH MaTDHITED
2xy — 3x,+x; =0,
xy +2x;,— x5 =3,
3x, + 5x,= 3.
6. PenmiTe cHcTeMy MTHHEeHHEX VpaEHeHHHE MeTogoM Kpanmepa
2xy —3x,+x53=0,
xy +2x, — x5 =3,
3x,; + 5x,= 3.
7. Pemmite cucTeMy nHHeHHER vpapHeHHE MeTogomM [aveca. Haiita obmee pemenne. Haiitn
VHIIMEHTATEHYIO CHCTEMY DeIIeHHA.
xy tx;+ x5 =22,
3xy + 2x, + x5 =47,
xy + 3x, — x5 = 18.



Tema 2. CucTeMbl IMHEWHBIX YPABHEHHI

KonTpoannan pabora Nel.

1. BrermcouTs npegensl GvHEITHIE.
9x5—4x*42

. 2xT—11x+45 .,  2x?—11x+4E
o) lim - lim :
PO o -Tx+107 55 xT-Tx+10

. sinx
o) lim ———
g a(mtx)
E

g
e) lim (5 + 2x)=% lim(5 + 2x) ="
=2 ST
2. Hawa dvuxumay = f(x) ¥ J8a sHa9IeHHA apTVMEHTA X.

D)Haiitu sHagemie QVHEIME OpH CTPEMISHIH APTVMEHTA K K& I0MY U2 JAHHEIN 3HATEHHH X;
1) OnpegemiTs, sengeTcd TH QVHEIIHL HeIPEePLIEHOM WIH PAIPLIEHON IPH JiHHEK THATEHH I
X

3) Cgenats cieMaTHYIeCKHI S€pPTEk B OKPECTHOCTH TO9EK X H X4

y = ex—, xy =7x,=0
3. JIna kvcouno-2agadHol dvarkmm v = fx)
1) HafiTs Towkn pazpsiEa GVHKIHH, €CTH OHH CYIIECTEVEOT;
2) Haiitu cra=ok GVHKINHE B KOEIOH TOTKE PAIpEIBA;
3) CoenaTs cxeMaTHYeCKHI 9epTER.
x + 4ecanx < —1,
v=9x2+2ecmn—1=x <1,
2x.ecanx = 1.

Tema 3. KoMmiiekcHEIe ynciia



KouTpoasnas pabora Ned.

1. Haiite nponseogHEle
1) y=3x2+ %’E—x—lz+3=
by sinx - arctgx,

CosXx

3) y= =35
sl 1
4) 22+1°
1.3
= Etg x—tgx+x,

2x—1

et
I

[

4
5)
6)

= arccos

N
. Hafiti npouzeogHsIe
= (1 + Insinx)?,

= Jhnx,

xarctgy x,
— Esin:,r

gt—a""

R T T = TR TR

= ctge”®.
dy.

O b de ) b e

b

3. Hafitu
1) x® +arctgle¥) +vix—1) =0,
2) siny =x + 3y

4 s &7 fx =2t —1t%
4. Hafitu _; {}-‘=3t—t5.

5. Haitn 22 y = xcos2
5. Hafitu —— y = xcos2x
- T
6. Hafitn suddepeniman dyurmmn: y = ln%f
32
7. CocTaBHTL VpaBHeHHA KacaTeIbHON H HOPMATH K AHHHH V=x*—x+ 1 B Touke C

abcoHccoi x = —1.

Tema 4. DneMeHTBl aHAIUTUYECKON T€OMETPUH TNIOCKOCTH U IIPOCTPAHCTBA
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1.

BerHCTHTE HHTCTPANEL

KourpoarHasa paGora Ned

23

a) [(x®—2x +2)ax: ; )
) .“: *,-x} 5) fw;;?: ) [ (anw ;
. i &) [ e xndx
20 [ el etk )]
3. %) [ sin2xdx ; 3)1(595§+1)dx; JIME,
: M) [ me ™ ¥dx;
4. L)fmﬂ )fx‘ e

x¥ 42
5. 81) [ x%Inxdx ; 0) fx“xn = ~dx; ) '[x3+“

1) [ sinxcos2xdx;
6-p)’[1+"‘€a:x )J-WH_”
7.v) J cos®xdx; ) [(e* + 2)%dx.
BeMHCTHTE HecOOCTECHHEEE HHTETPATE] HIH YCTZHOEHTE HX PacxoqHMOCTE:
)'{Bx]:l: i:nj':'n-:lx*'

BEMHCIHTE: ) ]
a) mIomanek GHTYPEL OrpaHHYeHHOH mapabomamH: v = xT —x+1m y= —xT +3x+
6;

0) ITHHEY IVTH KPEEOH. v = Inx 0T TOWEH ¢ a0COHCCOH X, =§ IO TO9KH X5 = 2,4
BermcmuTe o00BeM Tena, DOTYVHEHHOTO EpamesEHeM EBorpyT ocH O  dErvpeL
- N B .
OTPEEHYEHHEOH THOepooIol y = —, ocel0 OV B mpmenE v = 1By = 6.
X

Tema 5. DneMeHTB TEOPUU MHOXKECTB, YHCIOBBIE MHOXKECTBA
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Korrpoasaan pabora Ne5
1. Haifttu obmacte onpegeneHms QVvHEOHH 2 ©H 2 H200pasute e€ Ha  deprexe

z=q,13—x:"—y2_

Haiitn H TOCTPOHTE HECKOIEKD TTHHHHA vpoEHA  rpadmka dvEEIHE

z=(x-2" +(y-1*

]

3. IlocTpoHTs mIOCKOCTE Z = 2% .

2 2
4221 (a=d)
4. TlocTpoHTe NOBEPXHOCTE, 3AMAHHVIO VpaBHeHHeM @ & ;

3. Haiitu mpegen dvHrmHy
2
. x
li >
»—=0 b
6. Hccnegopats dvHETTITE JEY) m HEPEPBIEHOCTE B rouxe HolFi )
COSK —CORY
—, eciu x—y=0 11
Flx ¥y = -y Mu[;;;
0, ecmun x—y=10
7. Hafitu TACTHEIE NpPOH3E0IHEIE NEpEQTo H ETOPOTO mopATKa

Farem—— 2x? 43t 4 5y - ?_
o ZI=X—¥ . MIJ (U, U:I
8. Haiirs npoHE0IHEVEC QVHEDHHE E TO9KE [0 HATPAETEHHI [PAIHEHTA.
9. Hccaegoeats Ha SKCTPEMYM b VHEIIHED OEVX nepeMEHHELX

z=ydx—-2y —x+14y

- RN 1
10. Hafitn HapGonbIee H HAHMEHEIIEE HAYCHHA QVHKIIHH ° JEy)=a+2xy -y —4x 4
Doy=0, x=3 z-y+1=0

OTPaHHIEHHOH 3aMKHVTOH 0OIaCTH

Tema 6. UncnoBele TTOCIEA0BaTEIBHOCTH
KonTpoasHasa padora N6

1. HafitH cEanapEOe NpOH3BEISHHE BEKTOPOE F=-2a+b y J:a_E__ SCIH H2EECTHO,
-
7|l=42, [B|=8 2@ &)==
qI0 i IE| 4.
2. DBrACHHTE, OVIVI IH KEQUIHHESAPHE CISIVIOMHEE BESKTOPE NPOCTPAHCTEA:
#(L3-5,5( -6 5
3_ 1B Y o7 & TR (VRS MEIE} e TIOIIEMY BEKTONY p(zsl}

4. IlpHeecTH  VpaEHeHHe JHHHH EBTOpOre IOpATKA K KaHOHHYECKOMY  BHIY
32 #1024+ 3% = 2x-14y-13=0

5. CocTapHTE VPaEHeHHE IIOCKOCTH IO  TOMHEE M(3,0,-1)

(2:1,-3), B0, - l;lj)_

H JIEVM HEKOLTHHEIPHEDN
EEEKTOpan 4

4.3 TIpomexxyTouHas aTTecTalus 1Mo AUCIHUILINHE IPOBOAUTCS B OpME IK3aMeHa

Tunoseie Bonpocekl 3xk3amena (OK-7, IIK-18)
1.  Marpuubl. Buasl Marpwuil.

2. JluHeliHbIE ONEpalUMX HAJ MAaTPULIAMHU: CIOKEHHUE BBIUNTAHUE, YMHOXEHHUE HA JEMCTBUTEIBHOE
YUCJIO.

3. CsaoiicTBa, apupMeTHUECKUE ONEPAITUH HAJ MAaTPUIIAMH.
4 YMHOXEHHE MaTpUll, CBOMCTBA.

5. TpancnoHupoBaHHas MaTpula, CBOMCTBA.

6 Onpenenureny BTOPOro U TPETHETO MOPSIKOB, CBOMCTBA.



7. Omnpenenurenu n-ro nNopsjaka, CBOMCTBA.

8. MuHOpHI U anredpanvecKue JOTIOTHEHUS.

Tunosble 3aganusa s 3x3amena (OK-7, IIK-18)

1. Jammvio cHOTEMY YDAEHSHIGT HOCISI0EATE B PEIINTE TDSME CO0C00aMH: a) o doparrmau
Epamsapa; ©) merogom [avecs; E) cpegcTESMT MATPHYEOT 0 BCTHCTSHILE.

j.Ba.]:IHa.HT:%

2x+3y+=z=1, ZeapraHT:
2x+y+3z=11.

2x+ 3y—4=z= 20,
3x—2y—bz= 6.

r3x+2y+=z=5 {1—2_}'+33:E,

2. Hawry vEszamme opegsnel, B2 O0OEIVECE IPAERTOM |[0IHTATE:

a)
E]

" 3x* —bx-—2 o) . Ex*+3x+1
s P p— Ll zx—9g°
i sindx ) . lrE.r + 3'-|:‘
z-o tglx e — 1)

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTeCTALMKI
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JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIu

Orenka Kommnerenmu
TOCTHKEHHMSI pe3ynbTaTa)
OK-7 JleMOHCTpHUpYET BHICOKMH YPOBEHb 3HAHWW TEOPUHU U MPAKTUKHU
OTBEeT MOCTPOCH JIOTMYHO, MaTepuan H3JIaraeTcsl YEeTKO, SICHO,
XOPOIIUM SI3BIKOM, apTyMEHTHPOBAHO
I1K-18 JIeMOHCTPUPYET BBICOKMI YPOBEHb 3HAHMM TEOPUUM WU IIOHUMAET
COTIIHOY METOABl MATeMaTUYEeCKOr0 M  SKOHOMHUYECKOTO aHalu3a W
(85 - 100 Gamio) JTUArHOCTUKHU MPOoOIeM, HEOOXOIUMBIX JIJISl PEIICHUs TOCTaBICHHBIX
HSKOHOMHYECKHX 3aJ1ay.
naer OIICHKY OCHOBHBIM 3aKOHaM, MPOCTIC)KUBACT
MEXTUCIUTUTHHAPHBIC CBS3H.
OTBET TOCTPOEH JIOTMYHO, MaTepuaj U3JaraeTcs 4YeTKO, SCHO,
XOPOIINM SI3BIKOM, aPTyMEHTUPOBAHO
OK-7 JIeMOHCTPHUPYET TOCTaTOYHbIN YPOBEHb 3HAaHUI TEOPUH U MPAKTUKU
OTBET TOCTPOCH JIOTMYHO, MaTepuaj U3JaraeTcs 4YeTKO, SCHO,
XOPOIINM SI3BIKOM, aPTyMEHTUPOBAHO
«XOPOIIIO» ITK-18 JIeMOHCTpUpPYET JOCTATOYHBIM YPOBEHb 3HAHUN TEOPUH BBICIICH
(70 - 84 HanoB) MaTeMaTuKy ¥ €€ MeTonabl. [IpuMeHseT Ha NpPaKTUKE €€ METOAbI U
WHCTPYMEHTHI.
Ha Bompochl OoTBE4aeT KpaTKo, apryMEHTHPOBAHO, YBEPEHHO, IO
CYIIECTBY
OK-7 JIeMOHCTpUpPYET HEIOCTATOYHBI YpOBEHb 3HAHUH TEOpPUHU W
MIPAaKTUKA
«ynosnersoputensHoy |IIK-18 JleMOHCTpUpPYEeT HE JOCTaTOYHBIH YypOBEHb 3HAHUN TEOPUU U
(50 - 69 GamoB) IPAKTHYECKUX OCHOB €€ IIPUMCHEHHS.
OTBeT He Bcerga JIOTMYHO BBICTPOCH, MaTephall H3llaraercs 0e3
MPUMEHEHHS HAy9IHOW TePMUHOIOTUN
OK-7 He BnageeT 3HaHuEeM TEOPUH M MPAKTHKN

«HEYJIOBJICTBOPUTEIIHLHOY
(menee 50 6amoB)

[K-18

HenpaBunbHO  OTBEYaeT Ha  IMOCTAaBIEHHBIE BONPOCHI WU
3aTPYIHSIETCSA C OTBETOM

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHM IO TMCIUILIMHBI (MOXYJIA)
5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Mpuctynass Kk W3Y4YCHUIO AMCUMUIUIMHBI, B TEPBYIO OYepenb OOyYaromMMcs HEOOXOIUMO O3HAKOMHTHCS
comepkanremM paboueii mporpammbl aucturummabl (PIT[]), koTopas ompenenseT comepskaHue, oObem, a
TaKXKe MOPSAIOK N3yUSHHsI U TIPENOAaBaHus y4eOHOU AUCITUTUINHBI, €€ Pa3/ielia, YacTH.



Jlnist caMOCTOSTENbHON pabOThl BaKHOE 3HaUECHUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBAIOTCA BCE pasfelbl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe ©  HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY — yKa3aHa
pexoMeHayeMasi OCHOBHAs U IONIOJIHUTEIbHAS JINTEPATypa.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHne IUCLHUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHue,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpeuyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JUCLUIUINHBL.

5.2 Pexomennanuu o0y4aromumcs o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopaboOTKe TEOPETUUECKOr0 MaTepHaa HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jekuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JEKUMOHHOM 3aHATUM MaTepual M JOMNOJIHUTh €ro € YYEeTOM PEKOMEHJOBAaHHOM IOMOJIHUTEIbHOU
JUTEPaTyphl;

- IIPY CAMOCTOSITEIBHOM M3YyYE€HHH TEOPETUYECKOM TEMBI CAENATh KOHCIIEKT, UCIIOJIb3Ysl PEKOMEHIOBAHHBIE
B PII/] ucrounuku, npodeccrnoHasibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTH Ha BOIIPOCHI JJIsl CAMOCTOATEIILHON pabOoThI, TTO TeMe MpecTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHa oreHouHbIX cpencts (POC).
5.3 Pexomenpanuu no pabote ¢ Hay4HOH 1 yueOHOM JuTepaTypoit

PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SIBISETCS IIaBHOM (POpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHMKOB U JINTEPATYPHI 110 TEMATHKE JIEKIIUH.

KoHCHeKT JIeKnu JOJKEeH coliepKaTh peepaTuBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax pacliedyaTKd BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKkThl HayyHOW JHUTEparypbl NMPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI COJEPIKaTh
OTBETHl HA KaX/bIi TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpa, HAa3BaHMS W TOJA HU3AAHUS HCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET ObITh MOAPOOHBIM. OO0bEeM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOH CTYICHT MOXKET:

- JenaTh 3allUCU IO XOAy 4YTE€HHS B BHJIE NPOCTOr0 WIM pPa3BEPHYTOrO IIaHa (co31aBaTh IEPEUYECHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B UCTOYHHKE);

- COCTaBJATH TE3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbu MJIM MOHOTpaduu, KOPOTKOE
U3JI0KEHHE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 000011eHe OCHOBHBIX BOIIPOCOB PabOTHI);

- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).

5.4. PexoMeH1a1tuy MO NOATOTOBKE K OTAENIBHBIM 33aHUAM TEKYIIETO KOHTPOJISA

CobecenoBanue MpenrnoyaraeT OpraHu3aluio Oecelnpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpPOcam
MPAKTUYECKOTO 3aHATUS C LEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpPOC MOXKET TMPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIBHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OIICHKE:

- MPaBWJIBHOCTh OTBETA 110 COAECPIKAHUIO;
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- IOJTHOTA U TIIyOuHa OTBETA;

- CO3HATEJIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHUs OCTAaBICHHON yueOHOil 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISAIHBIX MOCOOMH U TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHaa;

- PalIMOHAJILHOCTb HUCIIOJIB30BaHUS BPEMEHH, OTBEJICHHOIO HA 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTABIMBACTCA IO OAHOMY U3

BOIPOCOB MPAKTHYECKOTO 3aHATHUSA. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueid HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAlUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JUTEPATyphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (popMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3a1adam,
MOCIIEIOBATEIEHOCTD U JIOTHYHOCTbH MPE3CHTYEMOTO Marepuara,

- odopMiieHHE TMpe3eHTAMU: 00bheM (ONMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHWMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH O(GOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)XHOCTH MTPOTPAMMHO# CpEJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- TMYHOCTHBIC Ka4eCTBa: OPATOPCKUE CITOCOOHOCTH. COOIIOIEHHE PErIaMEeHTa, SMOIMOHAIBHOCTh, YMEHHE
OTBETHTBH Ha BOIPOCHI, CHCTEMAaTU3UPOBAHHBIC, TITyOOKHE 1 TIOHBIC 3HAHUS 110 BCEM pa3JieiaM IPOTrPaMMBI:
- COIep’KaHWE BBICTYIUICHUS: JIOTMYHOCTh W3JIOKEHUS Marepuaia, PacKpbITHE TEeMbl, JOCTYITHOCTh
u3nokeHus, d¢pdextuBHOCT, TpuMeHeHuss cpeactB  WKT, cmocoObl W yCIOBUSL  TOCTHOKCHHS
pPEe3yNBTaTUBHOCTH W 3(P(EKTUBHOCTH U1 BBIMOJHEHHS 3a/1a4d CBOeH MpOo(eCCHOHAIBHONW WM Y4eOHOU
JESITeTbHOCTH, JOKA3aTeIbHOCTh NMPUHUMAEMbBIX PEUICHHH, YMCHHUE apTyMEHTHUPOBATh CBOW 3aKJIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeToANYecKOe U MHPOPMALIMOHHOE 00ecnieyeHue TUCIHIINHBI

6.1 OcHOBHas nuTEpaTypa:

I. Kpemep H. Il.,, ®punman M. H., Ilytko b. A., Tpummn W. M. Beicmias Marematuka s
HSKOHOMHUYECKOTro OakanaBpuata B 3 4. YacTh 1 : YU4eOHMK M MPAKTUKYM JUIS BY30B. - TIEp. U JIOIL; 5-€ U3.. -
Mockpa: FOpaiit, 2020. - 276 c. - Tekcr : smekrpommbiii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/452112

2. Kpemep H. I, ®puaman M. H., Ilytko b. A., Tpummun W. M. Beicmias marematuka st
HKOHOMHUYECKOTro OakanaBpuata B 3 4. YacTh 2 : YUeOHUK M MPAKTUKYM JUISI BY30B. - TIep. U JIOIL; 5-€ U3.. -
Mocksa: FOpaiit, 2020. - 241 c. - Tekcr : smekrpommbii // DBC «HOPAUT» [caiir]. - URL:
https://urait.ru/bcode/452113

3. Kpemep H. II., IIytko b. A., Tpumun M. M. Marematndeckuii aHanu3 B 2 4. Yacte 1 : YueOHUK U
IPaKTHKYM IS By30B. - Mocksa: FOpaiit, 2020. - 244 c. - Teker : anextponssiii // DBC «IOPANTY [caitr].
- URL: https://urait.ru/bcode/451894

4. Kpemep H. WI., ®pugman M. H., Ilytko b. A., Tpummu M. M. Beicmias Maremaruka st
AKOHOMHYECKOTO OakanaBpuara B 3 4. YacTe 3 : YUeOHUK U MPAKTUKYM JIJISl By30B. - TIEP. H JIOI; 5-€ U3.. -
Mocksa: [Opaiit, 2020. - 418 c. - Tekcr : smekrponnsii // DBC «HOPAUT» [caiit]. - URL:
https://urait.ru/bcode/452114

5. Kpemep H. L., ®punman M. H., Tpumun U. M. Jluneiinas anreOpa : Y4eOHUK U MPAKTHKYM JJIS BY30B.
- CTIp. ¥ JIOT; 3-¢ u311.. - Mocksa: FOpaiit, 2020. - 422 c. - Tekct : anexkTponHbiit / DBC «IOPANTY [caiiT].
- URL: https://urait.ru/bcode/450038
6. Kpemep H. 1., IIytko b. A., Tpumun M. M. Marematudecknii aHanu3 B 2 4. Yacts 2 : Y4ueOHUK U
IPaKTHKYM IS By30B. - Mocksa: FOpaiit, 2020. - 389 c. - Teker : anextponnsiii // DBC «IOPAWUTY [caitr].
- URL: https://urait.ru/bcode/451895
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6.2 JlonosHUTENBHAS IUTEpPATYpA:

1. Manyrun B. A., Pomuna . A. Jluneitnas anreOpa aiisi 5KOHOMUCTOB. YUEOHHK, MPAKTUKYM U COOPHUK
3amad : - Ans By30B. - Mocksa: FOpaiit, 2020. - 478 c. - Teker : anexrponnsiii // DbC «FOPAUTY [caiir]. -
URL: https://urait.ru/bcode/450583

2. Manyrus B. A. Maremarnyeckuii aHanu3 111 S)KOHOMHYECKOTO OakajaBpuara : Y4eOHUK U MPAKTHKYM. -
niep. u jom; 3-¢ u3a.. - Mocksa: IOpaiit, 2019. - 557 c. - Teker : anexrponusii // 9bC «}OPAUT» [caiit]. -
URL: https://urait.ru/bcode/425562

6.3 VHbIe NCTOUHMKMU:
1. ITopran «'ymanurapHoe obpazoBanue” - http://www.humanities.edu.ru
2. ®enepanpHbiii moptan «Poccuiickoe oopazoBanue» - http://www.edu.ru/

3. 13. ®enepansHoe xpanunuiie «EmuHas xommekius 1U@POBBIX 00pa3oBaTEIbHBIX PECYpPCOBY» -
http://school-collection.edu.ru/

4. @enepanbHas ciryx0a 1o Haa30py B cepe oOpa3zoBaHus U HayKu - http://obrnadzor.gov.ru
5. [Moprais no conrabHO-T'YMaHUTAPHOMY U MTOJIMTOJIOTHYECKOMY 00pa3oBaHUIO - Www.humanities.edu.ru

7. MaTepuaJbHO-TeXHHMYeCKOe o0ecnedeHHe TUCHUILVINHBI, IPOrpaMMHOe o0ecredyeHue,
npogeccnoHanbHbIe 023bI JAHHBIX 1 HHPOPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Jlng mnpoBeneHus 3aHATHM MO JUCHUIUIMHE HEOOXOIUMO CIIeAyIollee MaTepuaibHO-TEXHUYECKOe
oOecrieueHue: ydeOHble ayqUTOPUM [AJsl TMPOBENCHUS 3aHATHH JIEKIIMOHHOTO M CEMHHApCKOTo THIIA,
TPYNIOBBIX W WHAMBHUIYaJbHBIX KOHCYJIbTALMH, TEKYLIETr0 KOHTPOJI M MPOMEKYTOUHOM aTTecTaluw,
MTOMEIIEHUS 111 CAMOCTOSITENIbHON paboThI.

YdeOHbIe ayTUTOPHUN U IIOMEIICHUS IS CAMOCTOSTEIIFHON paOOThl YKOMIUIEKTOBAHBI CIICIIHATH3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMH CPEJCTBAMHU OOYyYCHHMS, CIIY>KAIIUMH JIJIs1 TIPEICTABICHHS YyueOHOW nHbOpMauu
OOJIBITION ayTUTOPHH.

[TomerieHus U1t CaMOCTOSATENILHONW paOOThl YKOMIUIEKTOBAHBI KOMITBIOTEPHON TEXHUKOH C BO3MOXKHOCTBIO
MTOAKITFOYEHHUS K ceTh "Unrepuet" 51 obecrieueHneM JIOCTyIa B AIIEKTPOHHYO
MH(POPMALMOHHO-00pa30BaTEeIbHYIO CPEAy YHHUBEPCUTETA.

Jlist mpoBeeHNs 3aHATHI JICKIIMOHHOTO THITA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAIIHIOHHOTO 000PYI0BaHUS,
o0ecreunBaIIfe TeMaTHYECKUE WILTIOCTpaud (ITPOEKTOP, HOYTOYK, IKpaH/ MHTEPAKTUBHAS JIOCKA).

JIuieH3nOHHOE MPOrPaMMHOE 00ECIICUCHHUE:!

1C:IIpeanpusitue 8.2 (8.2.18.61) yueOHas

7-Zip 9.20

Adobe Photoshop CS3

Adobe Reader XI (11.0.08) - Russian Adobe Systems Incorporated 10.11.2014 187,00 MB 11.0.08
CorelDRAW Graphics Suite X3

IBM SPSS Statistics 20

Kaspersky Endpoint Security mist 6usneca - CranpaptHeiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

LiteManager Pro - Server

Skype

Omneparnmonnas cuctema "Anst O6pazoBanue"

Onepanmonnas cucrema Microsoft Windows XP SP3
DNEeKTPOHHBIN nepuoanueckuii cnpaBounuk "Cuctema TAPAHT"

[Tpodeccuonanpubie 6a3bl JaHHBIX U HH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. FOpaiit: anexTponHo-6nbnuoreunas cucrema. — URL: https://urait.ru

2. ONEeKTPOHHBIN KaTrajor @yHIaMEHTaIbHON OoubmuoTeKn TTV. — URL:
http://biblio.tsutmb.ru/elektronnyij-katalog
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3. OBC «YHuBepcuterckas 6nbnuoreka onnain» . — URL: http://www.biblioclub.ru
4. Tlpe3unentckas 6ubmmoreka umenn b.H. Enprinnaa. — URL: https:// www.prlib.ru
5. Hayunas snexkrponHas 6ubmuoreka eLIBRARY.ru. — URL: https://elibrary.ru

6. KoncynbranT cryneHTta. l'ymaHuTapHble HAyKH: 3JIEKTpOHHO-OMOmmoreuHass cuctema. — URL:
https://www.studentlibrary.ru

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mnpernopaBaTenss M CTy[JEHTa B Ipolecce OOydeHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUHHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.



