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Kommerenmnus

[Tnanupyemble pe3yabTaThl O0yUEHUS MO AUCIUILIINHE

OK-6

3HATL:

CIIOCOOHOCTB K - cogep>XaHue npoueccos CaMmoopraHmsaumnm 1
camoopranuzanud | camoobpasoBaHus, nx ocobeHHOCTENn N TEXHOIOM N
u peanmsaynm, NCXoas U3 Lenen CoBepLleHCTBOBaHUA
camoo6pasoBanuo | MPOMECCNOHAIbHOWN AeATEsSIbHOCTH;
- CUCTEeMy  KaTeropuid M  METOAOB, HANpPaBICHHBIX  Ha
(hopMupOBaHHE AHATUTUYECKOTO U JIOTUYECKOTO MBITIUICHHUS.
Ymers:
- MJaHNPOBaTb LeSn U yCTaHaBINBATb NMPUOPUTETHI Mpwn
Bbibope cnocoboB NPUHATUSA peLUEHUA C yH4EeTOM YCJ/IOBUA,
CpencTB, IMYHOCTHbLIX BO3MOXXHOCTEN N BPEMEHHOM
nepcnekTmnBbl OOCTUXKEHNA, OCYLLeCTBJIEHNA 0eATEeJIbHOCTN.
- CaMOCTOATEJIbHO CTPOUTDL Mpouecc oBJlaaeHUA
NHgopmaumen, oTobpaHHOM N CTPYKTYPUPOBAHHON A4
BbINOJIHEHUSA NMPOdEeCcCNOHANIbHOW OeATENIbHOCTH.
Baanersn:
- HaBBIKAMH  OpPraHU3AIMK  CaMOOOpa30BaHUs, TEXHOJIOTHSIMHU
NpUOOPETEHUS, UCTIOIB30BaHUSI U OOHOBJICHHUS! COLIMAIbHO-KYJIBTYPHBIX,
TICUXOJIOTUYECKHX, TPOPECCHOHATILHBIX 3HAHU;
- CIIOCOOHOCTBIO K CAMOOPTaHU3aIuU U CaMO00Pa30BaHUIO.
OIIK-7 3HaTh:
CIOCOOHOCTD - OCHOBblI MaTeMaTumn4yecKoro aHaJin3a, He06XO,EI,I/|MbIe
penrath ONA peweHna 3KOHOMUYeCKnxX 3anav;
CTaHNAPTHBIC 3a/1a4n | — MOJXO/Ibl U CIIOCOOBI OpraHU3aldy CUCTEM IOJYUYCHUS, XPAaHEHUS
npodeccrHoHaTEHOM

JESITeNbHOCTH Ha
OCHOBE
UHQOPMAIIIOHHON 1
o6udnmmorpadraecKoit
KYJIBTYPBI C
NPUMEHEHUEM
MHGOPMAITIOHHO-
KOMMYHHKAITUOHHBIX
TEXHOJIOTUH U C
Y4ETOM OCHOBHBIX

U niepepaboTKu HHPOPMAIINH;

- NCNosib30BaTb B MO3HaBaTesIbHOW NpodeccnmoHanbHON
neatenbHOCTU 6a30Bble 3HAHNA MaTEMATUKN.

YMmeTh:

- peliaTh CTaHAapTHBIC 3a7auyd NPO(ECCHOHAIBLHOM JEATSIBHOCTH Ha
OCHOBE WH(pOpPMAIMOHHOW W OHOIHOrpaduvIeckoil KynbTyphl C TpUMEHEHHEM
I/IH(I)OpMaI_II/IOHHO—KOMMYHI/IKaI_II/IOHHLIX TGXHOJ’IOFHFI;

Baanern:

- CHOCOOHOCTBIO pelllaTh CTaHAApPTHBIE 3a/la4u Mpo¢decCHOHATbHON

TpeboBannit JEATENIBHOCTH HA OCHOBE HWHQPOPMAIMOHHOW ¥ OMOIMOrpaduuecKoit
UHQOPMAIIOHHO KYTBTYPBL;
0e30macHOCTH
- HaBblKaMWU NMpmmMmeHeHmMd coppeMeHHOro
MaTeMaTUN4eCKOro NHCTPyMeHTapuna ond peweHnd
SKOHOMU4YeCKNX 3anau,
— MeTOﬂ,VlKOVl MoCcTpoeHnsa aHain3da N NpnMeHeHns
MaTeMaTn4eCKmnx MOD,eﬂeVl Ona oueHKn CoOCToAaHnA n
MPOrHo3a pPas3BUTUA SKOHOMUNYECKNX ABNEHUN N npoueccos.
ITK-10 3HaTh!

BJIaJICHNE HaBbIKAMHU
KOJINYECTBEHHOTO
Ka4eCTBEHHOTO
aHanm3a
nHQOpMAIH TPU
NPUHATHA
VIpaBIICHYECKUX
peLieHui,
MIOCTPOCHUS

- OCHOBHbIE€ METOAbl OCYLLLEeCTB/IEHNS onepauni
MaTeMaTu4eckoro aHanmsa (gngpdepeHymnpoBaHme,
WHTEerpupoBaHue n ap.);

- OCHOBHble MeTOo bl peLleHns CUCTEM JIMHENHbIX
anrebpanyecknx ypaBHeHUN

- OCHOBHBIC IIoAXO0 bl K TPUMCHCHUIO KOJIMYECCTBCHHBIX n
Kau€CTBCHHBIX MCTOJOB aHAJIMW3a IMpPHU TMPUHATUHU YIHPABICHUCCKUX
pe].HeHHfI, NPpUHOUIIBI W aJITOPUTMBL TMOCTPOCHHUA SKOHOMHUUYCCKUX,




SKOHOMHYECKHX, (bMHAHCOBBIX M OPTAaHU3AI[MOHHO YIIPABICHYECKUX MOCIICH.
(PMHAHCOBBIX U YMeTh:

OpraHM3aLHOHHO- - OCYLLeCTBJIATb ONnepaLun MaTeMaTUYECKOro aHaamsa B

YTpaBJICHICCKIX npenycMoTpeHHOM obbeme;

MOJCIICH IyTeM X | _ peLlaTb CUCTEMBI JIMHENHbIX anrebpanyecknx

aaarra o

JlalTTatim K ypaBHEHWIA;

KOHKPETHBIM o
- OCYHIECTBIATH BBI60p MaAaTEMATHYCCKUX MoaeJieu

3aJlavyaM yHpaBJICHUA
OpraHru3allMOHHBIX  CHUCTEM, AHAJIM3UPOBATL HUX  AACKBATHOCTL U

MOCTIEACTBUS IPUMEHEHHUS;
- BJIQJIETh CPEICTBAMH TMPOTPAMMHOTO OOECIeYeHHUs] aHaluu3a |
KOJIMYECTBEHHOTO MOJACIIUPOBAHUS CUCTEM YIIPABICHUS.

Buagers:

- HaBblKaMWV NMPUMEeHEeHNA OCHOBHbLIX MEeTo40B
MaTeEMaTUYeCKOro aHann3a n JIMHenHon anrebpbl ang
pelleHnsa 3a4ay B paMKax AUCUNMIINHDI;

- HaBbIKAMHUX WU METOAAMH DJSKOHOMHYCCKOIO H OpFaHI/I3aIII/IOHHO-
YIPABJIEHUYECKOTO MOJIETUPOBAHMS;

- MOACIIMHU agarTaimnn MOI[@J'ICfI K KOHerTHBIM 3agavamM
YIIpaBJICHHUS,

- BJlIaJICHHEM HaBBIKAMU KOJHWYECTBEHHOIO W Ka4eCTBEHHOI'O
aHanmM3a WHQOPMALMU TPU TPUHATHH YHPABICHYECKHX PEIICHHH,
MOCTPOCHUSI  DKOHOMHYECKHX, (DMHAHCOBBIX W  OPTaHHU3AIMOHHO-
ynpaBnqueCKHx MOI[CJICﬁ HYTGM X agarrTanuu K KOHKpGTHI:IM 3aadamM
yYIpaBJICHHUS.

2. Mecmo oucyunaunst (M0o0yns) 6 cmpykmype 00pa3zoeamenvHoll nPOZPammol

JlucuuIinHa OTHOCUTCS K Oa30Boii yactu yueOHoro maHa OITOIT.

JlaHHas AMCLUMIUIMHA B3aUMOCBS3aHA C JPYTUMH AUCLUIUIMHAMHU, TaKUMH Kak: «OCHOBBI
WHPOPMALIMOHHOW  KyJNBTYpel ¥ WHpOpMaTuka», «DKOoHOMHKA», «MH(opMarmonHbIe
TEXHOJIOTUH B MEHEJKMEHTEM.

W3ydeHne IUCHUIUIMHBI TO3BOJHUT OOYYArOIIMMCS PEau30BBIBATh OOLIEKYJIbTYPHBIE,
obmenpodeccuoHaIbHble U NPOQPEecCHOHANbHbIE KOMIETEHIMM B  NPOQecCHOHATbHOM
NEeSITEIbHOCTH.

B uacTHOCTH, BBIMYCKHHK, OCBOMBIIMN IporpamMmy OakajlaBpuara, B COOTBETCTBUHU C
BHIODAaHHBIMH ~ BUJAMHU  JICATEIILHOCTH, JIOJDKEH OBITh TOTOB  peliaTh  CIEeAyroIIne
npodecCHOHATIbHBIE 3a/1a4H:

Op2aHU3AYUOHHO-YNPABNEHUECKAS 0esSMEeNbHOCMb.!

ydyacTHe B pa3pa0OoTKe M peaqu3aliy KOPIOPAaTHMBHOM M KOHKYPEHTHOH CTpaTeruu
OpraHM3alliM, a TaKKe (PyHKIMOHAIBHBIX CTpAaTeruii (MapKeTUHIOBOW, (PMHAHCOBOM, KaJpOBOIL);

ydacTHe B pa3paboTKe U pealn3alri KOMIJIEKCa MEPONPUATHIA ONepalliOHHOTO XapakTepa
B COOTBETCTBUU CO CTpaTeruen opraHusaluy;

IUTAHUPOBAHME AEATEIbHOCTH OPTaHU3alMK U TOApa3IeeHHH;

(dbopMHpOBaHNE OPraHU3AIMOHHON U yIIPABIEHYECKOH CTPYKTYPBI OpTaHU3AIIHIA;

opranusanys paboTbl UCTIOJHUTENCH (KOMaHbl UCHIOIHUTENEH) JUIs OCYILIECTBIICHHS
KOHKPETHBIX IPOEKTOB, BUJIOB JI€ATEIBHOCTH, padoT;

pa3paboTka U peanu3alys MPOEKTOB, HANPABICHHBIX HAa pPa3BUTHE OpraHU3alNU
(mpeanpusTUs, OpraHa rocyJJapcTBEHHOI'O WM MyHHMIIMIIAJIBHOTO YIPaBIEHUs);

KOHTPOJIb I€ATEIbHOCTH MOIpa3/ieleHui, KoMaH (Tpynm) pabOTHUKOB;

MOTHBHpPOBAaHHE W CTUMYJMpPOBaHHE I€PCOHAJIa OpraHM3allUM, HalpaBiICHHOE Ha
JOCTH)KEHHE CTPATETHUYECKUX U OTIEPATUBHBIX LIEJEH;

y4acTHe B yPeryJMpOBaHUH OPTaHU3AIMOHHBIX KOH(IUKTOB Ha YPOBHE MOAPA3/ICICHUS U
paboueil kKoMaH bl (TPYTIIEI);



UHDOPMAYUOHHO-AHATUMUYECKAS 0esMENbHOCTb.

cbop, oOpaboTka u aHanu3 uHpopmanuu o (akTopax BHEIIHEH M BHYTPEHHEH cpeibl
OpraHu3alMy i NIPUHATHS YIPaBICHYECKUX PEIICHUIA;

MOCTPOCHHUE W TOJJECpPKKa (DYHKIMOHUPOBAHUS BHYTPEHHEH WH(POPMAIMOHHOW CHCTEMBI
opraHuzalMu Ui cbopa HUHPOPMALMU C LENbI0O MPHUHATUS PpEIHICHUH, IIaHUPOBAHUS
JESITeTbHOCTH ¥ KOHTPOJIS;

CO3JlaHMe W BeAeHUME 0a3 MaHHBIX MO Pa3IMYHBIM IOKa3zaTelsM (yHKIMOHUPOBAHUS
OpraHu3alMN;

pa3paboTka U MojAepKKa (PyHKIIMOHUPOBAHUS CUCTEMbI BHYTPEHHETO JTOKyMEHTO000pOTa
OpraHu3alyy, BeJeHHEe 0a3 MaHHBIX 110 pa3IMYHBIM IIOKa3aTeNsiM  (QYHKIIMOHUPOBAHHS
OpraHM3aLHnii;

pa3paboTKa CUCTEMbI BHYTPEHHETO IOKYMEHTOO00pOTa OpraHu3aIuy;

oleHKa 3(pPEeKTUBHOCTU POEKTOB;

MOJIFOTOBKA OTYETOB I10 pe3yibTaTaM HH(GOPMaLlMOHHO-aHAIUTHYECKON JAesITeTbHOCTH;

oleHKa 3(pPEeKTUBHOCTHU YNIPABICHUYECKUX PEIICHHIA;

NPeOnPUHUMAMENbCKAS 0eSIMENTbHOCHb.

pa3paboTka 1 peanu3alys OU3HEC-IUIAHOB CO3aHUsI HOBOTO OM3HECa;

OpraHu3aIys U BEJACHUE MPEAPUHAMATEIHCKON JIEATEIIEHOCTH.

3. Obvem oucuuniunl

Buowt yueonoit pabomot Dopmul 00yueHus
Ounasn Ouno- 3aounasn
3a04Han
OO0masi TPy10€MKOCTD: 3a4€THBIC ¢IMHUIIBI/YaChl 43ET /144 |4 3ET /144 | 4 3ET /144
KontakTHas pa6ora:
3aHATH JIEKIIMOHHOI'O THUIIA 38 24 8
3aHsATHSI CEMUHAPCKOTO THIA 38 28 12
[IpomexyTounas arrecrauus: 3ader / 3aver ¢ 0,25 0,25 8
OIIeHKOM / DK3aMeH /
CamocTositesbHasi padora (CPC) 67,75 91,75 116

4. Cooeprcanue oucyuniunst (M0o0yna), CMpyKmypuposantoe no memam / pazoenam
C YKa3anuem OmeedeHH020 HA HUX KOJIUYECMEd AKA)eMUUECKUX YACO08 U 8UN08
YUeOHbIX 3aHAmMUIL

4.1.  PacmpeneneHue 4acoB IO pa3jeiiaM/TeMaM U BUIaM paboThI
4.1.1 Ounas popma 00ydeHUs
Buabi yueOHoli pa6oTsI (B 4acax)
Ne
KonTakTHass padora
n Paznen/Tema 3ansTus
/ JIEKIIHOHHOT O 3aHATHSA CEMUHAPCKOIO THIA CaMocCTOsI-
n THHA TeJIbHAA
Texyuu HUnvie Ilpaxkmu- Cenm- Jlabopa- | Unvie pabora
y‘{e6Hbl€ yeckKue HapbL mopHbvle 3aHAamu
SAHAMUA| 3AHAMUA P pa6 A
Yucnoselie
1 | mocienoBaTenbHOC 2 2 4
TH, IPEJICTIBI.
2 | llpenen u 4 4 6




HENPEPBIBHOCTH
byHKIIMM ~ OJTHOM
MEpPEMEHHOMN

[IpousBognas u
mudhepeHman
byHKIMM ~ OJHOM
MepPEMEHHOMN

HccnenoBanne
byHKIMHA  OTHOU
TIEpPEMEHHOMI

OyHKIMHT
HECKOJBKHUX
TIEPEMEHHBIX

Heonpenenennsiii
WHTETpal

OrnpeneneHHbIi
HHTErpall

Juddepenunansu
bI€ YpaBHEHUS

MartpuuHas
anredpa

O =

Onpenenureny,
obOparHas
MaTpHIIa.

—_—

JInnenHrie
MIPOCTPAHCTBA

BekropHbie
JIMHEHHBIC
MIPOCTPAHCTBA,
JIMHEHHBIC
npeoOpa3oBaHMs

W

Panr maTpuis

B o=

CucreMnl
JIMHENHBIX
ypaBHEHUH

hn =

3amaya JTUHEHHOTO
IPOrPaMMHUPOBAHU
S

3,75

IIpomexxyrounas
arTecTanus

0,25

Hroro

144

4.1.2

OuHo-3a0uHas popma o0yueHHs

Paznena/rema

Buabl yueOHoli padoTsl (B yacax)

KonTakTHass padora

3auarusa
JeKIMOHHOI0
THIIA

3ansarus CEMUHAPCKOI0 TUIIA

CamocTros-
TeJbHAA
padora




Jlexyu

Hnvie
yuebHble
3anamus

Ipaxmu-
yeckue
3aHAMUs

Cemu-
Hapol

Jlabopa-
mopHble
pab.

Hnvle
3aHAMUSA

YucioBele
MOCJIEOBATEIBHOCTH,
Mpeebl.

[Ipenen u
HENPEPBIBHOCTh
byHKIIUN OJIHOM
MEPEMEHHOMN

[IpousBoaHas Hu
g depeHman
GbyHKIIUN OJIHOM
MePEMEHHOMN

HccaenoBanue
byHKIUH OJIHOM
MepEeMEHHOMN

OyHKIUU
HECKOJIBKHUX
MEPEMEHHBIX

Heonpenenennsiit
HHTErpai

OrnpeneneHHbIi
HHTETpal

Huddepenunaibabie
YpaBHCHHS

Marpuynas anreopa

Onpenenureny,
oOpaTHasi MaTpHIia.

— p— O = | \O

JInnenHwIe
MPOCTPAHCTBA

N —

BekropHbie
JIMHEHHBIE
MPOCTPAHCTBA,
JIMHEHHBIE
npeoOpazoBaHus

[98)

Panr maTpunst

CucreMsl JIMHEWHBIX
ypaBHEHUH

N — (=

3ajaya  JIUHEHHOIO
MIPOTpaMMHUPOBAHUS

7,75

IIpomexyTouHast

0,25




aTrTecranus

Hroro 144
4.1.3 3aounas popma oOydeHHs
Buabl yueOHoit padoTsl (B yacax)
Ne
KonrakTHass pabora
n Pa3jen/Tema 3ansTus
/ JEeKIMOHHOI0 3aHATHS CEMHUHAPCKOTO THIIA CaMOCTOSsI-
n Tina TeJbHAast
JI - -
ekyu | Huvle ITlpaxmu Cenu Jlabopa Hiie pa6ora
u yll€6Hble yeckue mopHrbvie
Hapwl 3AHAMUA
SAHAMUA| 3AHAMUA pa6
Yucoseie
1 | mocnemoBaTeNLHOCTH, 1 8
TIpECIIbI.
IIpenen "
HEIIPEPLIBHOCTH
byHKIIUN OJTHOM
MEPEMEHHOMN
[IpousBogHas u
nbdepeHnman
3 | Anbdepenn N 1 12
byHKIIH OJTHOM
MEPEMEHHOM
HUccnenosanune
4 | byHKUIM] OJIHOH 1 1 12
MepEMEHHOMN
OyHKIUU
5 | HECKOTBKHUX 1 12
MePEMEHHBIX
6 Heonpenenennsiii 1 4
WHTETrpaj
OnpenencHHBINA
7 | PHPeA 1 4
WHTETrpaj
2 JubdepennmanbHbie 1 4
ypaBHEHUS
9 | Marpuunas anreGpa 1 6
1 | Onpenenurenu, 1 6
0 | oOpaTHas matpuIia.
1 | JIunelinbIe 1 6
1 | mpocTpaHcTBa
; BekropHbie 1 6
JIMHENHbBIE
MIPOCTPAHCTBA,




JIMHEVHbIE
npeoOpa3oBaHus

é Panr matpuis 1 1 6

1 CHCTCMBIUHHHCﬁHBIX 1 1 12

4 | ypaBHeRHi

1 | 3amaua  nHMHEWHOTO 1 10

5 | mporpaMMHUpOBaHUS

[IpomexxyTounas ]
aTTecTauus
Hroro 144
4.2. IIporpamma QHCUMIUIMHBI, CTPYKTYpUpPOBAHHAS IO TEMaM / pa3ienam
4.2.1. CopepxaHue JEKIMOHHOTO Kypca
Ne i/ HaumeHnoBaHue TeMbl CoaeprxaHue JIEKIHIHOHHOTO 3aHATHS
i (pa3aeJsia) AMCUUNIMHBI

1 Teopust MHOXKECTB MHoxecTBa 1 nx 0003HadYeHUs. BemecTBeHHbIe ynciia
Hucnosele 51 1504 OCHOBHBIE CBOWCTBA. Haubonee
MOCJIeI0BATEIHHOCTH ynotpeOuTenbHbIe MHO>KECTBA. OrpaHudeHHbIC

(cBepxXy, CHHM3Y) U HEOTPAaHUYCHHBIE (CBEPXY, CHH3Y)
MHOkecTBa. HaumbGonpmmii (HauMEHBIIUNA) 3JIEMEHT
MHO’KeCTBa. BepxHsis (HIKHSSI) TpaHb MHOKECTBA.
UucnoBsle NOCIEAOBATEIBHOCTY M €€ CBOMCTBA.
OrpaHuyeHHbIE u HEOTPaHUYECHHBIC
OCJIE0BAaTEILHOCTH. [Ipenen 9HCIIOBOU
NIOCIIEOBATENBHOCTH U €ro cBoicTtBa. Cxopsimuecs
MOCJIEI0BATEIHHOCTH.

2 [Ipenen u HeNpepHIBHOCTH Onpenenenne (QyHKIMM ©  OCHOBHBIE  TOHSTHSA.
GbyHKIMH OJTHOM CnocoOnl 3amanus (yskmuu. ['paduxd OCHOBHBIX
[IEPEMEHHOMN aneMeHTapHbIX  (QyHKuui. IloHsATHE CIOXHOH U

o0paTHOU QyHKITUH.

[Ipenen ¢yakmuu. OXHOCTOPOHHUE M JIBYCTOPOHHUE
npenensl. beckoHeuHo Masbie (OECKOHEYHO OOJIBIITHE)
BEJIMYMHBI U UX CBSI3b C MpeAesiaMu (QyHKITHI.
OCHOBHBIE TPUEMBI PACKPBITUA HEONPEICTCHHOCTEMN
IIpy  BbIUMCICHUU 1penenoB. IlepBblii U BTOpOH
3aMevaTeNbHble Tpeaeibl. BTopoil 3amedaTesnbHBII
Ipeen B 3a/1a4€ O HAYUCIEHUH NPOLIEHTOB.
HemnpepbiBHOCT, (PyHKIIMKM B TOYKE U HAa MHOXKECTBE.
Touku paspsiBa U ux kinaccuukanus. HenmpepbBHOCTD
OCHOBHBIX 3JIEMEHTapHbIX QYHKIIUH.

3 IIpousBogHas u [Tonatue npon3BoAHON (QYyHKIIMHM OIHOW MEPEMEHHOM.
muddepennman GyHKIuu OU3MYECKHUM, TEOMETPUYECKUH M HIKOHOMHUYECKUU
OJIHOM IIEPEMEHHOU CMBICJI IIPOU3BOJHON. Y PaBHEHHE KaCaTECIIbHOM.

[TonsTue nuddepeHnupyemoit GyHKINH.
Heobxonumoe u JI0OCTaTOYHOE yCIIOBUE




muddepennupyemoctu.  CBsi3b  HENPEPBIBHOCTH U
nuddepeHnupyeMocTr GyHKIIUA OJHOW TEPEMEHHOM.
OcHoBHBIE TeOpeMBI 0 AU(PepeHIUPYEMBIX YHKIUIX
U UX MPUIOKEHUS.

[Monsatue muddepeHnmrana U ero TeoOMETPUICCKUI
cmbici. CoiictBa muddepennuana (GyHKIHH OTHOU
[IEPEMEHHOM.

[IpouzBoaubie U auddepeHImansl BEICIINX TOPSIKOB
(byHKIMU OJTHOW NepeMEeHHOM 1 ux cBoicTBa. [IpaBuio
JlonuTanst 1151 BBIYUCIIEHUS IPEeIoB QYHKIUH.

UccnenoBanme GpyHkmmii
OJIHOM MEPEMEHHOM

[lonsiTie ¥ mnpu3HaKu BO3pacTaHWsi UM yObIBaHUSA
¢yHKMM B Touke M Ha wuHTepBajie. l[loustue 00
IKCTpeMyMax (YHKIMU OIHOW MepeMeHHOH. 3amaua
MaKCUMU3alMk TPpUObIIH Gupmbl. HeoOxomumpli U
JOCTaTOYHBIEC TPU3HAKU HKCTPEMYMOB (DYHKIIMU OIHOM
MIEPEMEHHOI.

KpuBuzna ¢ynknuu. Beimykibie (BorHYTHIE) QyHKIUN
onHoW mepeMeHHOW. HeobOxomumoe M JOCTaTOYHOE
YCIIOBHS BBIYKJIOCTU (BOTHYTOCTH). TOYka meperuoa.
HeoOxomumoe u  JOCTaTOYHOE  YCIOBUSL  TOYKHU
neperuba.

BeprukanbHble, TOpHU30OHTaJIbHBIC U HakKJIOHHBIE
aCHMIITOTHI rpaduka GyHKINUU OJJHON IePEeMEHHOM.
UccnenoBanne GyHKIMM OOHOM TEPEMEHHOW C
UCIIOJIb30BAaHUEM IIEPBOM M BTOPOM NPOU3BOJIHBIX U
noctpoenue ee rpaduka. OnpezeneHue Ta00aTbHOTO
MakcuMyMa (MUHUMYMa) QYHKIUH OJHON NEepEMEHHOM
B 00J1acTH ee onpeaeseHusl.

DYHKIIMU HECKOJIBKUX
MePEMEHHBIX

OyHKIMM ABYyX IepeMeHHbIX. [loHsatne o nuHUM
ypoBHS (pyHKUIMU ABYX mNepeMeHHbIX. O0oOiieHue Ha

ciydai byHKIIUH HECKOJIBKHUX TIEPEMEHHBIX
DKOHOMHYECKHE WJUTIOCTpanuu (QyHKIMU crpoca U
MPEUIOKEHHUS, byHKUIHS MOJIE3HOCTH,

npou3BoJCTBeHHAsT (PyHKIMA). DYHKIMH HECKOIBKUX
NIEPEMEHHBIX, HX HETIPEPHIBHOCTb.

[IponsBosHBIE 1O HANPABICHUIO (QYHKIUH HECKOIBKUX
NepEeMEeHHbIX. [ pagueHT  (QYHKIMH  HECKOJIBKHX
nepeMeHHbIX. YacTHble TNPOW3BOJAHBIE W YaCTHBIC
muddepenmmanst. [omueit auddeperunan GyHkuuu
HECKOJIBKUX TIEPEMEHHBIX. OKCTPEeMyMbl (YHKIUHA
HECKOJIbKUX MEPEMEHHBIX.

Heonpenenennsiii uHTErpas

[TepBooOpasnas ¢ynkiuu. HeonpeneneHHbIN HHTETpal
U €ro OCHOBHBIE cBOMcTBa. Tabnuiia HeompeaeIeHHbIX

UHTErpaioB.
Henocpencrsennoe uHTerpupoBaHue. MeToJl 3aMeHBI
HepeMEeHHOM B MHTETPUPOBAHHH. Meron

UHTErpUpoBaHusl 10 4yacTsM. OCHOBHBIE TpYIIIbI
UHTErpasioB, Oepyuuxcs no yactaM. VHTerpupoBanue
IPOCTENIINX pallMOHAIbHBIX IpOOeEil.

OmnpeneneHHblil HHTErpa

Onpenenennbiii  uHrerpan. @®opmyna  Herorona-
JleitOaMIIA. OCHOBHBIE CBOMCTBa OIPEACICHHOTO
uHTerpana. OcOOEHHOCTH 3aMEHbl  NEPEeMEHHOW U




GbopMynBl  MHTETPUPOBAHHMS 1O  YacTsIM  JUIA
OIIPEAEICHHOTO NHTETpaa.

I'eomerpuyeckuii CMBICI OIPENEIECHHOTO HHTErpaa.
[TpunnoxeHus ONpeneIEeHHOr0 HHTErpaia.

WHTerpan ¢ mnepeMEHHBIM BEPXHUM  IPEACIIOM.
HecoOGcTBeHHbIi nHTETpa.

JuddepennmanbHbie
ypaBHEHUS

OO6mume cBeaeHus o qudpepeHIaTbHBIX YPaBHCHUSX.
3amaun, MPUBOIAIINE K OOBIKHOBEHHBIM
muddepeHnranbHbpIM ypaBHeHUAM. [ToHsTHE 00 001IIEM
¥ YaCTHOM peleHusIX aupdHepeHIruanbHbIX YpaBHEHHH.
JuddepeHnnanbapie ypaBHEHHs TIEPBOTO MOPSIKA.
Jluneitnple nuddepeHuanbHble ypaBHEHUST IEPBOTO
nopsiika ¢ pa3e/SIIOIIMMUCS  TIEPEMEHHBIMHU.
OpnHopoaHbIe Qg depeHranbHbIe ypaBHEHUs
nepBoro mopsaka. JluHeiHble — nudQepeHIraIbHbIe
YPaBHEHHUS C TIOCTOSTHHBIMU KO3 DUITUCHTAMH.

MatpuyHas anreOpa

OcHOBHbIE CBEJEHHS O MaTpullaX, BUIbl MAaTPHII,
CJIOKEHUE, YMHOKEHHUE MAaTPHIl, YMHOKEHHE Ha YUCIIO,
TPaHCTIOHUPOBAHHUE, CBOWCTBA OMepaIHii.
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Omnpenenurenn, oOpaTHas
Marpuia

Onpenenenve onpeaenuTeNs, CBOMCTBa
ompeAenuTens, aiaredpandeckue  JOMOJHEHUS U
MUHOPBI, aJTOPUTMBI BBIYHUCICHUS OIpPEACIIUTENEH,
pasjoxeHHue IO CTpPOKe M CTONOIly, Teopema o
CYIIECTBOBAaHMHM  OOpaTHOM  MaTpHUIbI, CHOCOOBI
MOCTPOCHUS OOpaTHON MAaTpHIIbl, CBOMCTBA OOpaTHBIX
MaTpHIl, ONPEACIUTETN TPEYTOJbHON MaTPHIIBI.

11

JIunenHble IPOCTPAHCTBA

OmnpeneneHyue JIMHEWHOTO IPOCTPAHCTBA, IMPUMEDHI,
MOHSATHE  pa3MEpHOCTH W Oa3uca,  JHMHEHHas
3aBHCHUMOCTb U JIMHEWHHAs HE3aBUCHUMOCTbH JJIEMEHTOB
JIMHEHHOTO IPOCTPAHCTBA.

12

BekropHble TMHENHBIE
MPOCTPAHCTBA, JIMHEIHBIE
npeoOpa3oBaHus

OmnpeneneHre BEKTOPHOIO MPOCTPAHCTBA, ONEPALUU C
BEKTOpPaMM, MaTpHUIbl JIMHEHHBIX MPeoOpa30OBaHUM,
roMmoMop¢hu3mM " u3oMophuzm JMHEUHBIX
MIPOCTPAHCTB, MPHUMEPHI JIMHEHHBIX MpeoOpa3oBaHU
BEKTOPHBIX IIPOCTPAHCTB.

13

Panr maTpuist

OmpeneneHne  paHra  MaTpHIbl,  dJEMEHTapHbBIC
npeoOpa3oBaHus MATPUI], HE MEHSIOIINUE PaHT, CBSI3b
paHra C 4YHCJIOM JIMHEWHO HE3aBUCHUMBIX CTPOK U
CTOJIOIIOB, CIOCOOBI BBIYMCIICHUS paHra MAaTpPHLIBL,
MPEJCTABICHUE CTPOK MATPUII B BHUJEC JMHEUHOU
KOM6I/IHaI_II/II/I HE3aBUCHUMBbIX CTpOK, HpI/IBe,[[eHI/IC
MaTpuilbl K TPEYroJIbHOMY BHIYy C TIOMOIIBIO
3JIEMEHTApHBIX MPe0Opa30BaHUM.
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CucTeMbl JIUHEUHBIX
ypaBHEHUI

OO01ue MoHATHS, MATPUYHOE MPEJICTABICHUE CUCTEMBI
JMHEHUHBIX YPaBHEHUM, OJHOPOJIHBIC U HEOAHOPOIHbBIC
cucteMbl. CHCTEMBI C ONpPENEIUTEIEM, HE PABHBIM
HYJII0, METO/1 00paTHO# MaTpuibl, popmyisl Kpamepa.
PaBHOCHUIIBHOCTh CHCTEM JIMHEHHBIX YpaBHEHUH NpHU
3J€MEHTapHbBIX npeoOpa3oBaHuUsX, TeopeMa
Kponekepa-Kanennu 0  COBMECTHOCTH — CHUCTEMBI
JIMHEWHBIX YPAaBHEHUW, CUCTEMBI C PAHIOM MaTPULBbI,




MEHBIIMM  4YHCJIa  MEPEMEHHBIX,  Pa3MEpPHOCTh
MIPOCTPAHCTBA peuleHH, (GyHIaMeHTallbHas CHCTeMa
peleHnii OJHOPOJHOM CHCTEMBI, O0Ilee pelieHue
HEOJHOPOJHOW  cucTeMbl, Meton laycca s
HaxoxaeHuss @OCP wu oOmero pemeHust CUCTEMBI
JINHEWHBIX YPaBHEHUH.
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3amaya JUHEWHOTO
MIPOrPaMMHUPOBAHHS

OOmast maremaTnyeckas (HOpMyJTUPOBKAa OCHOBHOMU
3aJaud JIMHEWHOTro mporpamMmupoBaHus. CHMILIEKC-
MOJIXO0J K pELIEeHNIO 3a/1a4u JIMHENHOTO
nporpammupoBanus. Mcnons3oBanne MS Excel mis
HaXO0XIEHUs pelieHus 3a/1a4u JMHENHOT O
IPOrpPaMMHUPOBAHHUS

4.2.2. CopepxaHue MPaKTUYECKUX 3aHATHI

Ne i/

HaumMeHoBaHHe TEMbI
(pa3aeJia) AMCUMIJIMHBI

Conep:xaHue MPAKTHYECKOT0 3aHATHS

Teopust MHOXKECTB
YucioBele
OCJIEIOBATEILHOCTH

PaccmoTpenue npumepos MHOKeCTB. PaccmoTpenue
IIPUMEPOB YMCIIOBBIX MOCIEA0BATEIHHOCTEH.
CocraBienue GpopMyIibl OOLIETo YieHa YUCIOBON
II0CJIEJ0BATEILHOCTU. BoIuncienne npeaenos
YHCIIOBBIX I10CIIEI0BATEIBHOCTEN.

IIpenen u HenpepBIBHOCTH
(byHKIHUU OHOH
IIEpEMEHHOMN

Brrancnenue npenenoB GyHKUUH ¢ HCHOIb30BAHUEM
OCHOBHBIX TeopeM o npenenax. Haxoxnenue
OJIHOCTOPOHHUX IIpeNesoB. Pemnienne npumepos Ha
BBIUKCJIEHHE MTPENIeIoB (PYHKINHU B CiIydae
BO3HUKHOBEHUS HEOINIPEAEIEHHOCTEN Pa3InIHbIX
THUIIOB, OTPA0OTKA IPUEMOB YCTPaHEHHS
HEOIIPEAEICHHOCTEN PAa3JINYHbIX TUIIOB.
HccnenoBanme GyHKIMIA HAa HETPEPHIBHOCTH.
Haxoxxaenue Touek pa3pbiBa (DyHKIUH U ONIpeIesIeHUe
UX TUIIOB.

[IpousBoanas u
muddepeHnran GyHKIUUA
OJIHOM NIEPEMEHHOU

Haxoxxaenue npon3BogHON (YHKINU C
UCIIOJIb30BAaHUEM OIIpEICTICHUSI TIOHSATHS IPOU3BOIHOM.
Haxoxxaenue npon3BogHON (YHKINU C
UCIIOJIb30BaHUEM NpaBui 1udpepeHpoBaHus U
(hopMyJ1 IPOU3BOAHBIX OCHOBHBIX 3JIEMEHTaPHBIX
(GYHKIMI 1 BBIYMCIICHUE 3HAU€HUIN POU3BOAHOMN B
3alaHHOM Touke. HaxoxaeHue nponu3BOIHON CII0XKHOM
¢yuknuu. Pemenue 3a1a4y Ha onpeesneHue yria
HAKJIOHA KacaTeJlbHOU K rpaduKy (QyHKIMU B
3aJaHHOM Touke. PemieHure 3amady Ha HaXOKICHHE
muddepennmana GyHKIHUH.

Pemenue 3a1ay Ha HaXOXKIEHHUE MTPOU3BOIHBIX U
nuddepeHnranoB GyHKIUNA BTOPOTrO, TPETHEr0 U
JPYTUX TOPSAKOB.

Brruncnenue npenenoB GyHKUUH ¢ IPUMEHEHHEM
npasuia Jlonurans.

UccnenoBanune GpyHkmii
OJIHOM MEPEMEHHOM

N3yyenne anroputrma uccieqoBaHus QPyHKINU.
Pemenue 3amau Ha onpeiesieHUEe MOHOTOHHOCTH,
KCTPEMYMOB, KpUBH3HBI DyHKIMH. HaxoxaeHue




acumnToT dyskimn. [Toctpoenne rpadukoB yHKIIHIA.

@YHKIMN HECKOJIBKHUX
MEPEMEHHBIX

PaccmoTpenue npumMepoB QyHKINN HECKOIBKHX
NepeMEHHBIX. Pellenne 3a1a4 Ha HaX0XKJIeHUE
rpagueHTa pyHKIMU ABYX nepeMeHHbIX. Haxoxnenue
YaCTHBIX MTPOU3BOJHBIX U MOJHBIX UG (HepeHIIHAIoB
(GbyHKIUM IBYX nepeMeHHbIX. Pemenue 3a1ay Ha
oTpesieNieHUuE SKCTPEMyMOB (DYHKIIUU ABYX
NIEPEMEHHBIX.

Heomnpenenenusiii uaTerpan

Pemenue 3a1a4 Ha HAXOXAEHHE HEOIPEIEIIEHHOTO
MHTETpaja ¢ HCIOIb30BaHNEM OCHOBHBIX CBOICTB
HEOMpeIeNICHHBIX HHTETPAJIOB , a TAK)KE PUMEHEHHUS
METOJIOB HETIOCPEICTBEHHOTO HHTETPUPOBAHUS,
3aMeHBl IEPEMEHHON ¥ UHTETPUPOBAHHS 10 YACTSIM.
OtpaboTKa HaBBIKOB MHTETPUPOBAHUS PAlMOHAIBHBIX
npoOel, TPHrOHOMETPUUYECKUX (DYHKIHH.

OmnpeneneHHblil HHTErpal

Pemenne 3a1a4 Ha BBEIYKMCIICHUE ONPEIEIICHHOTO
UHTErpaa ¢ momouipio Gpopmynsl Hetorona-Jleitouuna,
C MCTIOJIb30BaHNEM OCHOBHBIX CBOMCTB OTPE/IEIEHHBIX
uHTErpasioB. PerieHue 3a1a4 Ha NPHUMEHEHHE METOIOB
3aMEHbI IEPEMEHHON ¥ MHTEIPUPOBAHMS 10 YaCTIM B
OTIpeIeIEHHBIX HHTETpajiax.

Pemenue 3a1a4 Ha cocTaBieHHE POPMYIIBI U
BBIYUCIICHHE TUIOIMAACH TUIOCKUX (QUTYD.

Huddepenunanpusie
ypaBHEHHS

PaccMoTpenue npumMepoB, IPUBOJAIINX K
muddepeHInaIbHbIM ypaBHEHUAM. Perienue 3a1au Ha
nuddepeHanbHble ypaBHEHHs IEPBOr0 MOPsIIKA C
pazzensomyuMucs epeMeHHbIME. Perienue
OJTHOPOJHBIX AU(depeHnanbHbIX YpaBHEHUH IEpBOro
HOpSIKA.

Marpuunas anredpa

Pemienue 3amad Ha cloXKEeHUE MaTpul, YMHOKCHHUC Ha
YHUCII0, MPOU3BEACHNUEC, BO3BCACHHUC B ILICIIYTO
MOJOXHUTCIbHYIO CTCIICHDb, TPAHCIIOHUPOBAHHUC
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Omnpenenurenu, oOpaTHast
MaTpuLa

Pemenue 3aga4 Ha BEIYMCIIEHUE ONIPEAETUTENEH
MaTpul 2 ¥ 3-ero NopsiKa, BEIYUCIECHNE
ONpeAeUTENEeH MOPsIAKA BBIIIE 3 ¢ TOMOIIBIO
Pa3IOKEHUS TIO CTONOIY WIIH CTPOKE, HAX0XKICHUE
00paTHOM MaTpPHIIBI C UCTIOJIb30BAaHUEM
ajreOpanvecKux JOIMOJTHCHHH.

11

JIuneiiHbie mpocTpaHCTBa

Pemenue 3a1ay Ha nocTpoeHre 6a3uCOB BEKTOPHBIX
IIPOCTPAHCTB, ONPEAEIEHUS 00pa30B IPOCTPAHCTB MIPU
JMHEHHBIX MTPeo0pa30BaHUAX, PELICHHUE 3a/1a4 Ha
ONPEACIICHUE JTUHEWHOW 3aBUCUMOCTH BEKTOPOB.

12

BekropHble TMHEITHBIE
MPOCTPAHCTBA, JINHEHBIE
npeoOpa3oBaHus

Pemienue 3a1a4 Ha ornpeeseHle paHra MaTpUIbl
METOJIOM OKaWMJISIOIIMX MUHOPOB M METOJIOM
NPUBEICHUS K TPEYToJbHON OpMeE € TOMOLIbIO
3JIeMEHTapHbIN peoOpazoBaHUI

13

Panr maTpuist

Pewienue 3a1au Ha onpeieIeHUE COBMECTHOCTH
CHCTEMBbI, HAXOXJCHHUS PEIICHUS CUCTEM JIMHEWHBIX
ypaBHeHui MmeTogoMm Kpamepa u MeTo10M 00paTHOMA
MAaTpHIIBI.

Ornpenenenus pa3sMEpPHOCTU MTPOCTPAHCTBA PEUICHUHN U
HaxoxaeHue ®CP oqHOpOAHOM CHUCTEMBI TP paHTE




ManI/II_II:I MCHBIIIC YHCJIa HCU3BCCTHLBIX C ITIOMOIIIBIO
MIPUBEICHUS CUCTEMBI K TPEYTOJIbHOMY BUIY METOJOM
l'aycca.

Haxosxnenue o61iero penieHus HeOAHOPOIHON
CUCTEMBI KaK CYMMI:I HJaCTHOT' O peH_[eHI/IH n O6IJ.I€F0
pelLIeHHs] OTHOPOIHOM.
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CucreMsl JIMHEHHBIX
ypaBHEHUH

CBecHUE IMHEHHON ONITHMHU3ALMOHHON 3a/1aUH K
3a7a4e JJMHEHHOro nporpamMmMmupoBanus. [Ipumenenue
rpadUueCcKOTO ¥ CUMITICKC-METOIOB K PEIICHHIO
3a7a4¥ JIMHEHHOTO MPOrpaMMHUPOBAHUSL.
Hcnonp3oBanne MS Excel 11t HaX0XIeHUS peLIeHUs
3a7a4M JIMHEHHOTO MPOrpaMMHUPOBAHUS

15

3amaya JUHEWHOTO
MIPOrPaMMHUPOBAHHS

OOmast maremaTnueckass (HOpMyITUPOBKAa OCHOBHOMU
3a/layd JIMHEMHOro mnporpaMMupoBaHus. CHUMILIEKC-
MIOAXO0/ K peLIeHUI0 3a/1a4n JIMHENHOTO
nporpammupoBanus. Mcnons3oBanne MS Excel mis
HaxOK/JICHUs pelenus 3a/1a4n JIMHEHHOTO
IPOrpaMMHUpPOBaHUS

4.2.3 CopnepxaHue caMOCTOSATENIbHON pabOThI

Ne i/

HaumMmeHoBaHHe TEMbI
(pa3aeJia) AU CHUNIMHBI

Conep:xaHue caMOCTOSTETbHON PadoOThI

Teopust MHOXKECTB
YuciaoBrie
OCJIEIOBATEIHLHOCTH

MHoxecTBa U UX 0003HaueHMs. BemecTBeHHbIe Yncia u
WX OCHOBHBIE cBoicTBa. Hambonee ymorpeOuTenbHBIC
MHOXecTBa.  OrpaHudeHHble  (CBepXy, CHHU3Y) H
HEOTPaHUYECHHBIE (cBepxy, CHU3y)  MHOXKECTBa.
HauGonpmmii  (HaMMEHBIINI) JJIEMEHT MHOXECTBA.
Bepx#sist (HUXHsS1) TpaHb MHO>KECTBA.

UucnoBble IOCIIENOBATENBHOCTH U €e CBOIICTBa.
OrpaHu4eHHbIE u HEOTpaHUYCHHbBIE
[10CJIE0BATENBHOCTH. [Ipenen YHCIIOBOU
MOCNIeI0BAaTEIbHOCTH M ero cBoicTBa. Cxoasmiuecs
[10CJIE0BATENBHOCTH.

[Ipenen n HEMPEPHIBHOCTH
(yHKIMU OJTHOM IepeMeHHON

Omnpenenenne GyHKIMH U OCHOBHbIE MOHATHS. CrocoObl
3aganus QyHKUMU. ['paduku OCHOBHBIX 3JIEMEHTAPHBIX
¢dbynkumid. [TonaTre caoxHON U 00paTHOW (PYHKITHH.
[lpenen ¢ynkun. OIHOCTOPOHHUE U JIBYCTOPOHHHE
npeaenbl. beckoHeuHo Maible (OECKOHEYHO OOJIBIIHE)
BEJIMYMHBI U UX CBS3b C MpeenaMu QyHKINH.

(OCHOBHBIE TIPUEMBI PACKPBITHSI HEONPEAECICHHOCTENU MPH,
BBIYNCIICHUN [IpEIENoB. IlepBbiit u BTOPOU
3amMevaTelIbHble  Tpeaenbl. BTopoil  3aMedarenbHbIN
[peJieN B 3a/1a4€ O HAYUCIECHUH NPOLIEHTOB.
HenpepriBHOCT (YHKIIMM B TOYKE W Ha MHOXKECTBE.
Touku paspsiBa U uX Kiaccudukanus. HempepbIBHOCTD
OCHOBHBIX 3JIEMEHTApHBIX (QYHKIIUH.

[TpousBoaHas u

mud pepennman GyHKIumn
OJIHOM IIEPEMEHHOU

[lonatue mpou3BOIHONW (PYHKIUH OJHOW IEPEeMEHHOM.
®u3nyeCKHil, FTeOMETPUIECKUNA U SKOHOMUYECKUN CMBICIT
IIPOU3BOJHON. YPaBHEHHE KaCaTCIIbHOM.

[Tonstue nuddepenupyemoit pynknuu. Heo6xomumoe

U J0CTaTo4HOe ycioBue auddepeHimupyeMoctd. CBs3b




HenpepbiBHOCTH M AuddepeHuupyemMoctd  GyHKIUU
OHOM  MEPEMEHHOM. OCHOBHBIE ~ TEOPEMBI 0
muddepeHIrpyeMbIX QYHKIHUSIX U UX MPHIOKEHHUS.
[Tonsitue muddepeHnmnana u e€ro  reoMETPUUECKHI
cmbici. CBoiictBa muddepeHnmana QyHKIUU OJHON
MePEMEHHOM.

[IpousBonuele n auddepeHnnanbl BBHICIIUX TOPSIKOB
(yHKIMHM OJHOW TMEepeMEeHHOW M WX CBoicTBa. [IpaBumio
JlonwTanst [uis BEIYMCIICHUS TPeieoB (YyHKINH.

HccnenoBanue GyHKIMMA
OJIHOM IIEPEMEHHOU

[lonsiTHE U MpPU3HAKKU BO3pacTaHUS U yObIBaHUS (QYHKIUU
B TOYKe W Ha wuHTepBane. lloHsaTne 00 SKcTpeMyMax
(GyHKIMM OHOW TepeMeHHOH. 3ajadya MaKCHUMU3AIHNH
npubsn  pupmbl.  HeoOXxoauMmblii W AOCTaTOYHBIE
[IPU3HAKU PKCTPEMYMOB (PYHKIIMH OJHOM MepeMEHHOM.
KpuBuzna ¢yskiuu. Beimykiasie (BOTHYTHIC) (YHKIIUH
onmHOM mepeMeHHOH. HeoOxomumoe W Jg0CTaTOYHOE
YCIIOBUSL BBINYKJIOCTH (BOrHytoctH). Touka mneperuda.
HeoOxonumMoe 1 J0CTaTOYHOE yCIIOBUSI TOUKU Neperuoa.
BepTukanbHble, TOPHU30HTAIBHBIE U HAKJIOHHBIC
ACHUMIMTOTHI rpaduka QYHKIMHU OJHON MepeMEHHOM!.
ViccnenoBanne  (QyHKIMH ~ OJHOM  NEPEeMEHHOH  C
MCIIOJIb30BAaHUEM TIE€pBOMl W BTOPOW TMPOM3BOAHBIX U
nocrpoeHne ee rpaduka. OmnpenerneHue TI00aTEHOTO
MakcuMyMma (MUHUMYMa) (YHKIIMH OJHOW MEPEMEHHOU B
00JIaCTH €€ ONpPE/ICICHUS.

DyHKIIMN HECKOJIBKUX
[MEPEMEHHBIX

@dynkuuu 1ByX nepeMeHHbIX. [IoHSATHE O MMHUM YpOBHS
¢byHKIMKM OBYX nepeMeHHbIX. O0oOmeHne Ha ciydai
GYHKIMI HECKOJNIBKUX TEPEMEHHBIX ODKOHOMHYECKHE
wuttocTpa - (QYHKIMH — cripoca W TPEATIOKEHHS,
(GYHKIMST TIOJE3HOCTH, TIPOU3BOJCTBEHHAS (DYHKIIHSA).
@DyHKIMHN HECKOIBKUX MEPEMEHHBIX, X HETIPEPHIBHOCTb.
[Tpon3BOAHBIE TIO HANpPABICHUIO (QYHKIMHA HECKOJBKUX
MepeMeHHbIX. [ 'pangmeHT  (QYHKOMM  HECKOJIBKHX
nepeMeHHbIX. YacTHbIE TPOM3BOMHBIE W YacTHBIC
middepennmansl. [lomueiii  auddepentman  GyHKIUU
HECKOJIBKUX ~ MEPEeMEHHBIX. OKCTPeMyMbl  (DyHKIHi
HECKOJIBKUX MEPEMEHHBIX.

Heonpenenenusiii HHTETpas

[lepBooOpa3Has Gpynkuun. HeonpeneneHHslil nHTEerpan u
€ro OCHOBHbIE cBoicTBa. TaOnuma HeonmpeaeneHHbIX
MHTErPajoB.

HenocpencrsenHoe uHTerpupoBanue. MeToJl 3aMeHbI
[EpEMEHHOI B MHTErpUpOBaHUU. MeTO HHTErPUPOBAHUS
no vacTsiM. OCHOBHBIE TPYIITBI UHTETPAIOB, OEpPYITHXCS

110 YaCTsAM. WHTerpuposanue IIPOCTENILINX

AIMOHAJIBHBIX IPOOECH.
OnpeneneHHblil HHTerpail Onpenenennbiii  unterpan.  @Popmyna  Herorona-
JleitoamIIA. OCHOBHBIE CBOWMCTBa  OIPEIACICHHOTO

uuTerpaia. OCOOCHHOCTH 3aMEHBI IIEPEMEHHON U
hopmyITbl WHTETPUPOBAHUA 1o 4acTsIM JUIA
ONPEACIIEHHOTO UHTETpaJa.

['eomeTpuyeckuii CMBICT ONPENEICHHOTO HWHTErpasa.
[IpritoKeHUs1 ONPEIEIICHHOT0 MHTErpasa.




I/IHTeraH C NEPCMCHHBIM BCPXHUM npeaciioM.
HecoOcTBeHHbII HHTETpa.

JluddepennnanbHbie
ypaBHEHUS

O6mume cBeaeHus o qudPpepeHInaTbHBIX YPaBHCHUSX.
3aaum, MPUBOASAIINE K OOBIKHOBCHHBIM
nuddepeHnmranbHbpIM ypaBHeHUAM. [ToHsTHE 00 001IIEM 1
JaCTHOM PELICHUSAX TU(PEpEeHIINATbHBIX YPaBHEHHA.

JuddepeHnnanbapie  ypaBHEHHsT TIEPBOTO  MOPSJIKA.
Jluneitnple  auddepeHnnaNbHBIE YpaBHEHUS IEPBOTO
nopsiika c pa3aesIOIIUMUCS MEPEMEHHBIMH.
Opnoponueie muddepeHraIbHbpe ypaBHEHUST MIEPBOTO
nopsiika. Jlunelineie auddepeHnnanbHbie YpaBHEHUS C
MOCTOSTHHBIMU KOX((DUITUESHTAMH.

MatpuyHas anredpa

OCHOBHEBIE CBCACHUA O MaTpulax, BHAbI MaTpUIl,
CJIOKCHUEC, YMHOXCHHUEC MaTpull, YMHOXCHUC Ha YUCIIO,
TPAaHCIIOHHMOBAHUC, CBOMCTBA onepaunﬁ.
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Omnpenenurenn, oOpaTHAs
MaTpuia

OmpeneneHue ONpeneIuTeNs, CBOMHCTBA ONpPEEIHTENs,
anreOpanyeckue JOMOJHEHUS W MUHOPBI, alTOPUTMBI
BBIYHCIICHUS OTpENeNnTeNIeH, pa3okeHne M0 CTPOKEe H
CTONOIy, TeopeMa O CYIIECTBOBAaHMUHM OOpPaTHOM
MaTpHIIBI, CIIOCOOBI TOCTPOEHHUS] OOpaTHOM MAaTpPHIIBI,
CBOHCTBa  OOpaTHBIX  MaTpHII, OTIPEACTUTENN
TPEYTOJIbHOW MAaTPHUILBL.

11

JInnenHble IpOCTpaHCTBa

OmnpeneneHne JMHEHHOrO NPOCTPAHCTBA, IPUMEPHI,
MOHSITHE Pa3MEPHOCTH U Oa3uca, JIMHEWHas 3aBUCUMOCTD
U JIMHEWHAas HEe3aBUCHUMOCTb JJIEMEHTOB JIMHEHHOIO
IPOCTPAHCTBA.

12

BekTopHble TMHEHBIE
MPOCTPAHCTBA, JIMHEIHBIE
mpeoOpa3oBaHus

OmnpeneneHne BEKTOPHOTO IPOCTPAHCTBA, OINEpalUU C
BEKTOpaMM, MAaTpULbl JIMHEHHBIX MpeoOpa3oBaHUil,
roMoMopu3M U HU30MOPPU3M JIMHEHHBIX MPOCTPAHCTB,
IpUMephl  JIMHEHHBIX  IpeoOpa3oBaHUNl  BEKTOPHBIX
IIPOCTPAHCTB.

13

Panr maTpuist

Omnpenenenue paHra MaTpPHIIBI, 3JIEeMEHTapHbBIC
npeoOpa3oBaHuss MATpPHUIl, HE MEHSIONINE paHT, CBS3b
paHra C 4YHCIOM JIMHEHHO HE3aBUCHUMBIX CTPOK |
CTOJIOIIOB, CIOCOOBI BBIYUCICHHMS paHra MaTpUIb,
MPEJACTABICHUE CTPOK MAaTpUIbl B BHUAE JIMHEWHOU
KOMOWHAIIMK HE3aBHCHUMBIX CTPOK, NPUBEIEHUE CATPHUIIBI
K TpEYroJlbHOMY BHAY C TIIOMOIIBIO 3JIEMEHTAPHBIX
peoOpa3oBaHuU.

14

CucTeMbl JJUHEHHBIX
YpaBHEHU I

OOmue MoHATUS, MAaTPUYHOE MPEICTABICHUE CHUCTEMBbI
JUHEHHBIX ypaBHEHUH, OJHOPOAHBIE W HEOJIHOPOIHBIC
cucteMbl. CHCTEMBI C ONPEAEIUTENIEM, HE PABHBIM HYJIIO,
MeTosT oOpatHOW  Mmarpunsl, ¢opmyinsl  Kpamepa.
PaBHOCHUIIBHOCTh CHCTEM JIMHEWHBIX YpaBHEHUH MpH
AJIEMEHTApHBIX IpeoOpa3zoBaHusix, Teopema Kponekepa-
Kanmemnmu 0  COBMECTHOCTM  CUCTEMBI  JIMHEHHBIX
ypaBHEHUH, CUCTEMBI C PAHIOM MAaTPHUIbl, MEHbBIIUM
yuciaa  MEePEMEHHBbIX,  PAa3MEpPHOCTb  MPOCTPAHCTBA
pemieHud,  (QyHIaMEHTAJIbHAas  CHCTEMa  peIIeHUM
OJIOPOJHOM CHCTEMBbI, OOllee pelIeHne HEeOTHOPOIHOM

cuctembl, Mmetox ["aycca as HaxoxaeHnuss @CP u obmrero




pELIEHHUsI CUCTEMBI JIMHEWHBIX YPABHEHUM.
15 3aaya JMHEHHOTO OO6mast maremMatuyeckas (OPMYJIUPOBKA OCHOBHOM
[IPOrpaMMUPOBAHUS 3a/a4d  JIMHEHHOro mporpammupoBanus. Cumiiexc-
MOJIXO0/1 K pELIeHUIO 3a1a4u JMHEHHOT O
nporpamMupoBanus. HMcnons3zoBanne MS  Excel mns
HaXOX/ICHUs peuieHus 3a1auu JUHEHHOT O
IPOrpaMMHUPOBaHUS

5. @ono ouenounvix cpeocme 0131 NPOGEOEHUA NPOMENCYMOUHOU AMMeECmayuu
odyuarowuxca no oucyunaune (Mooynio)

[IpemycMoTpeHbl  claeayrone BUIbI KOHTPOJIS KauyecTBa OCBOCHMSI KOHKPETHOMU
JTIMCITATIITNHEL
- TEKYILIUA KOHTPOJIb YCIIEBAEMOCTH
- MPOMEXKYTOYHAs aTTeCTAIUsl 00yJarOIUXCsl IO TUCIUTIIINHE

®DOoH/T OLIEHOYHBIX CPEJICTB JJI MPOBEICHUS MPOMEKYTOUHOM aTTecTaluu o0yyaromxcst
nmo guctmminae odopmien B [MPUJIOKEHUU x PABOYEU TIPOTPAMME
JUCHUITIIMHBI

Texymmii KOHTPOJb YCHEBAEMOCTH OOECIeunBaeT OIICHHMBAaHUE XOJla OCBOEHUS
JTUCIUILTUHBI B TIPOIIECCe OOYUYCHHUS.

5.1 Ilacnopm gponoa oyenounvix cpedcms 051 NPOBeOeHUs: meKyujelt ammecmayuu no
oucyuniune (Mooyuo)

N2 Koutposmpyembie Kon HanMeHoBaHMe OLIEHOYHOTO CpeICTBA
n/n pasaeJibl (TemMbl) KOHTPOJIMPYeMOH
KOMIETEeHIIUH

Teopust MHOKECTB OK-6, OIIK-7, | Onpoc, TecTupoBaHue
1. | YucnoBsie I1K-10

10CJIEI0BATEIbHOCTH

IIpenen u | OK-6, OIIK-7, | Onpoc,  TecTupoBaHHE,  MPOOJIEMHO-
2. | HEMPEPBHIBHOCTH [TIK-10 AHATUTUYECKHUE 3aJaHUS

byHKUINN OJIHOM

MepPEMEHHOMN

[IpounsBoaHas u | OK-6, OIIK-7, | Ompoc,  TectupoBaHue,  MIPOOIEMHO-
3. | mudbdepennnan [1K-10 AHAIMTUYECKHUE 3alaHUs

byHKUINN OJIHOM

MepEMEHHOMN

Hccnenosanue OK-6, OIIK-7, | Onpoc, TecTupoBaHue, HHHOPMAITHOHHBII
4. | dyHKUINT oanoit | I[IK-10 MPOEKT, poOJIEMHO-aHATUTUYECKHE

MepEeMEHHOMN 3aJIaHus

OyHKIMN OK-6, OIIK-7, | Onpoc, TECTUPOBAaHUE, poOIeMHO-
5. | HECKOJBKUX IK-10 AHAJIMTUYECKUE 3aJaHUs

MIEPEeMEHHBIX

Heomnpenenennprit OK-6, OIIK-7, | Onpoc,  TectupoBaHue,  MpPoOIEMHO-
6. | uHTErpan [IK-10 AHATUTUYECKUE 3aTaHUs

OnpeneneHHsblit OK-6, OIIK-7, | Onpoc,  TectupoBaHue,  IPOOIEMHO-
7. | uHTErpan I1IK-10 aHAJINTUYECKHE 3aJaHUs

Huddepenunansasie | OK-6, OIIK-7, | Onpoc,  TectupoBaHue,  HPOOIEMHO-
8. | ypaBHeHUs [K-10 AHAJIMTUYECKUE 3aJaHUs




Marpuunas anrebpa | OK-6, OIIK-7, | Onpoc, TecTupoBaHue, HHHOPMAITHOHHBIH
9. ITK-10 MPOEKT

Omnpenenureny, OK-6, OIIK-7, | Onpoc, TECTUPOBAHHUE, POOJIEMHO-
10. | obpatHas marpuna [IK-10 AaHATATUYECKUE 3aTaHU

Jlunelinble OK-6, OIIK-7, | Onpoc,  TecTupoBaHHE,  IPOOJIEMHO-
11. | npocTpaHcTBa ITK-10 AHAJIMTUYECKHUE 3aJaHuUs

Bekropnrie OK-6, OIIK-7, | Onpoc,  TectupoBaHue,  MpoOIEMHO-
12. | ntuHelHBIE [IK-10 AHATUTUYECKUE 3aTaHUs

MIPOCTPAHCTBA,

JINHEWHBIE

peoOpa3oBaHus
13. | Panr matpuiel OK-6, OIIK-7, | Onpoc,  TecTupoBaHHe,  MPOOJIEMHO-

[1IK-10 aHAINTHYECKHE 3aJTaHU

Cuctembl 1uHEHHBIX | OK-6, OIIK-7, | Onpoc, TECTUPOBAHUE, poOJIeMHO-
14. | ypaBHeHUM ITK-10 AHUTUTUYECKHUE 3aJaHUS

3amaua  smHenHoro | OK-6, OIIK-7, | Onpoc, TecTupoBaHHE
15. | nporpaMMHupOBaHuUs ITK-10

5.2 Tunosvle KOHMPONLHBLE 3A0AHUS WL UHbLE MAMEPUdaibl, HeoOXo00umble O/is OUEHKU

3HAHUL, VMEHUU, HAGbIKOE U (UlU) Onvlma _O0eamelbHOCHU 8 NPouecce MmeKyule2o

KOHmMpOJiA

Tect

1. [Ipaeuno Jlonutanda He MOXeT ObITb NMPUMEHEHO IS HaXOMXKIECHHA
npenena:

ZI—x . Al+x
lim ;

1) lim 2
} A= x 1 ] x—=1 IZ -1 ’
. Jx+sinx e e T =2
3) lim ——=———; 4) lim ————.
x=@ oy —8§In X roym X

2. Haiitu npeaen:

Wl

. (l +x]‘
lim .
X—pn 2

3. BBIACHMTB, K KaKOH M3 MPHBEOCHHBIX HHUMKE (DYHKLMA HE MOMKeET
OBITE MPHMEHEHA TeopeMa HarpaHHca Ha oTpe3ke [0; 2]:
) y=- 2 2)y=i B)y— 2. = In(1 ++/x).

-2’ -3 +2
4. Cpe,un MnepeyHCIeHHBIX q)}fHKuHH yObIBaeT Ha Beceil obnacte onpe-
neneHus QyHKLIHA:

2x 2x 1-x?
l+x |

; 4) y=x" -

3) y= x4+ X2
5. HaiiTn 1nuHy HHTepBana Bo3pacTanus GYHKUMA ¥ = 3x — X°.




6. BuIACHHTB, KaKOe W3 NMPHBEACHHBIX YTBEPH(ACHHH ABNAETCA HEBEPHBIM:
1) B TOuYKe JIKCTpeMyMa Mpou3BOJHAA (DYHKLHH paBHA HYIIO HIH
HE CYLLUECTBYET;
2) B TOYKE IKCTpeMyMa (PYHKIHA MEHAET 3HAK;
3) B TO4KE IKCTPEMyMa NMPOHU3BOAHAA MEHAET 3HAK;
4) B TOYKE, B KOTOpPOH NMPOH3BOAHAA PaBHa HYJIIO HIH HE CYUIECTBY-
ET?‘
MOMET He OBITh IKCTpEMYMa.

7. HaliTi TOUKY Xg MakCHMyMa QYHKLIHH y = X (x - 4]1.

8. Cpenu nepeunciieHHbIX (YHKUHIA rOPH3OHTANBHY O ACHMNTOTY HME-
eT byHKUuA:

1) y=3"-2% 2) y=3"-x"2%;
2+ x°

3) y=xe™; 4) y=—Fr.
I+ xvx

9. Crenyrollee yTepkIeHHE H3 NNEPEYHCIIEHHBIX ABIIAETCA BCEr1a BEPHLIM:

1) B Touke meperuba Bcerga CyIIECTBYET KOHe4Hasa l-s npow3Boa-

Has;

2) B Touyke meperdDa cyllecTByeT KOHeuHas 2- MPOH3BOIHAN;

3) Touka nepernba sBnfeTCA TOYKOH IKCTpeMmyMa 1-H npon3sojHoOI
nBaxapl AnbdepeHuUpyeMoA QYHKLHH;

4) Touka nepernba ABNAETCA TOYKOH 3KCTpeMyma 2-H NMpPOM3BOAHOI

(YHKLHH.
10. Beisicuuts, rpaduk kakoi dyHkuun niobpaxeH Ha puc.
Y D y=(x+De";
2) y=—(x+1)e™;
0

— 3) y=(x+1e™;

\/— * 4) y=—(x+1)e".

11. BrisicHuTh, kakoil U3 rpaQMKoB, NpHBEIEHHBIX HA PHC. , eCThb

rpadHK QYHKLUHH y = Inx :
X

Y

I) 2) 3) 4



12.

o 1,2
Haiitn HanbGonbliuee H HAHMEHbILIEe 3HAYEeHHA QYHKLUHH ¥ = X~ + X

Ha oTpeske [—1; 2].

w e

14.

15.
16.

17.

18.
19.
20.
21.

22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.
33.
34.
35.

36.

Tunosble BOIIPOCHI

UucnoBas MOCIEI0BATEIBHOCTD U €€ IPEeIL.

[Ipenen ¢pynkuuu.

OcHOBHBIE IPHEMBI PACKPBITUS HEONIPEEICHHOCTH THMa o / 0o, 0/0, mpy BBIYHCICHUH
IIPENIETIOB.

HenpepsiBHOCTH QyHKITHH.

[TpousBoaHas GyHKIIMN OJHOU IEPEMEHHOI.

OU3MYECKUI ¥ TEOMETPUYECKUI CMBICI MTPOU3BOIHON (DYHKITHH.

OcHoBHblIe TipaBuwiIa U hopMyisl AuddepeHIrpoBaHUsL.

[Monsitre muddepenmmana.

IIpousBonHsle U tuddepeHansl GyHKIUNA BRICIIMX TOPSIKOB.

. MccnenoBanne pyHKIMU HA MOHOTOHHOCTB. DKCTPEMYMBI (DYHKIIUH.

. MccnenoBanue kpuBHU3HbI pyHKIUH. Touku neperuoda.

. AcuMnTOTH QYyHKIUH.

. HacTHble IPOU3BOIHBIE MIEPBOTO MOPsAKA (PYHKIIMHM HECKOJIBKUX MEPEMEHHBIX U €€

MOJHBIN tud depeHua.

[TonsiTue u cBOMCTBA HEOMpEAENIEHHOTO HHTerpana. Tabmuia HeonpeaeIeHHbIX
UHTETpaJioB.

OCHOBHBIE METO/Ibl UHTETPUPOBAHUSI.

IlonsiTHE OMpENENeHHOr0 UHTETpaia, €ro OCHOBHBIE CBOMCTBA. PopMyna HeroToHa-
JletiOuu1a.

Brruncnenue onpeeneHHoro HHTEerpajga MEeTOA0M 3aMEHbI EpEMEHHOMN (TI0JICTAHOBKH)
Y UHTETPUPOBAHUS 10 YACTSIM.

['eomeTpuyeCcKHil CMBICI ONPEIECICHHOTO UHTErpaa.

OCHOBHBIE IPUIOKEHUS ONPEETIEHHOTO0 UHTErpaa.

HecoOcTBeHHBIN HHTETpAJL.

O6mue cBeaeHus o auddepeHIHaTbHBIX YpaBHEHHsIX. PelleHne JHUHEHHBIX
mddepeHnIranbHbIX YPaBHEHNH TIEPBOTO MOPSIKA C Pa3IeITIONIIMHUCS IePEMEHHBIMH.
Martpuiipl, BUibl MaTpHULL, PA3MEPHOCTb.

Onepanuu c0oXeHUsT MaTpULl U YMHOKEHHS MaTPUIIbl Ha YUCIIO0, CBOWCTBA.

Onepanusi yMHOKE€HUS MaTpULl, CBOMCTBA.

Onepanust TpaHCIIOHUPOBAHUS MaTPUL], CBONCTBA.

Onpenenurens MaTPUILbI N—TO NOPSAIKA, CBOWCTBA ONPEAETIUTENEH.

MuHOpEI 1 anreOpandecKue JOMOTHEHHUS.

Pa3noxxeHue onpeaenuTens Mo 3JeMeHTaM MPOU3BOJILHON CTPOKU MM CTONOIIA.

Panr matpuiipl. DeMeHTapHbIe MpeoOpa3oBaHUsI MATPHIIBL.

TpeyronbHas(cTynenyaras) mMaTpuia. TeopeMa O paHre TPEYroibHOHM (CTyNeHYaToh)
MaTpPHIIBI.

Meroa I'aycca npuBeneHtst MaTpULIbl K TPEYTOJIBHOMY BHITY.

OOpaTHas MaTpuIia, TeOpeMa O CyIIeCTBOBAHUH M CTUHCTBEHHOCTH OOPATHOM MATPHIIBL.
CrniocoObl HaX0XA€HUS 0OPATHON MATPUIIBI: C MOMOIIBIO ANTreOpandecKiX JOMOJTHEHUH.
JluneitHoe BEKTOpHOE MPOCTpaHCTBO. Omepanuu ¢ BEKTOpaMH (CIOXKEHUE, YMHOKEHUE
Ha YKCJIO).

JluneiiHast 3aBUCUMOCTh W JIMHEMHAsg HE3aBUCHUMOCTh BEKTOpPOB. basuc JIMHEHHOTO
MIPOCTPAHCTBA.

OcCHOBHBIE TEOPEMBI O JTMHEWHOM 3aBUCUMOCTH CUCTEMBI BEKTOPOB.



37. IlognpocTpaHCTBa B N-MEPHOM JIMHEWHOM MPOCTPAHCTBE. [ MIEPIIIOCKOCTD.

38. JIuneitHble mpeobpazoBaHusl BEKTOPHOTO pOoCcTpaHcTBa. VX cBoiicTBa

39. CuctemMbl JMHEWHBIX YpaBHEHHWI, OCHOBHAas W pacIIUpPEHHas MaTpULbl CHCTEMBI,
MaTpuyHas ¢popMa 3alluCH CUCTEMbI JIMHEHHBIX YpaBHEHHH.

40. CoBmecTHOCTB cUCTEMBI YpaBHeHM. Teopema Kponekepa-Kanemnnu.

41. @ynnamMeHTaIbHASI CUCTEMA PEIIEHNUN OJHOPOJIHOM CUCTEMBI JINHEWHBIX YPABHEHHM.

42. O01ee perieHrue HEOTHOPOTHON CHCTEMbl YpaBHEHUH.

43. IloctaHOBKa 3aJjaui JTMHEHHOTO IPOrpaMMUPOBaHus, 1iesieBas (PyHKIHS.

44. CuMIiekc — MeToJl, rpaduyeckoe perieHue.

45. Ucnons3zoBanue MS Excel s perienus 3a1a4 JMHEHHOTO MPOrpaMMHUPOBAHMS.

IIpodJsieMHO-aHAIMTHYECKHUE 32IaHUS
1
B HekoTOpo#H oTpacnu m 3aBOJOB BbIIYCKAKOT 1 BHAOB NPOAYK-
uHH. MatpHua A,., 3anaet o6beMbl MPOIYKLUHMH Ha KaXIO0M 3aBOJe B fep
BOM KBaprane, warpuua B,., -— COOTBETCTBEHHO BO BTOpPOM
(aij, bij) — obbeMBI NMPOAYKLMH j-r0 THNA Ha i-M 3aBoje B 1-M u 2-M KBap
Tajax COOTBETCTBEHHO:

[
[ S
[ TR PN R AR
b o= 2

Haih:

a) 00beMbl NPOAYKLHH;

6) npupocT 00BbEMOB NPOM3BOICTBA BO BTOPOM KBApPTANE MO CPABHEHHIO C
MEPBbIM 10 BHIAM [MPOAYKLHH H 3aBOJAM;

8) CTOHMOCTHOE BblpaykeHHe BhINYLIEHHOH NPOJYKLHH 3a nonroza (B
AOJIApax), eClH A — KYPC 10JU1apa 110 OTHOLEHUIO K pyd.to.

IMpeanpusTHE MPOH3BOAMT /1 THIMOB NMPOAYKILHH, 00BEMBI BRINTYC-
Ka 3a1aHbl MaTpHLUei 4., lleHa peann3auuu eIHHHLE! i-T0 THNA NPOAYK-
LMH B j-M pPerMoHe 3ajaHa matpuuei B,.;, rae k — 4HcA0 perHoHOB, B KO-
TOPBIX PEANIH3YETCH NPOIYKLHA.
Haiitn C — MaTpH1y BEIPYYKH 10 PErHOHAM.
[Mycts A3 = (100, 2000, 100);

2
33,4 =11
2

B L el
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3aBO/1 NPOM3BOAMT JBMraTeNH, KOTOpbIE MOIyT MO0 cpa3y notpe-
DoBate nononHuTensHOH perynvposku (B 40 % ciy4aes), b0 cpazy moryT
ObITh HcONL30BaHbL (B 60 % ciydaes). Kak noka3blBalOT CTATHCTHYECKHE
MCCNIEIOBaHUA, TE€ JBHIATENH, KOTOPhIe H3HAYaIbHO TpebOBaIH pery/IMpoBKH,
noTpedyIOT AOMONHHTENLHOR peryIMpoBKy Yepe3 mecsll B 65 % cilyuyaes, a B
35 % cnyuaes 4epes mecan 6yayT paborarh xopotwo. Te ke ABUraTenH, KoTo-
pble He TpeDOBaJM MepBOHAYANILHON peryJMpOBKH, NoTpedyrT ee uepe3 me-
cau B 20 % ciyuaes w npononkat xopotuo pabortats B 80 % ciyyaes.
Kakosa nons npurareneii, kotopsie OyIyT padoTaTh XOpOILO WM MOTpe-
OyI0T pery/IMpoBKH 4epes 2 Mecsiia nocne sbinycka? Yepes 3 mecaua?

4.
@upmMoii  Obu10 BblgeneHo 236 TeIC. YOI €A, AIA  MOKYIKH
29 npeameros 1A ofopynoBaHHA O(HCa: HECKOIBKO KOMITBLIOTEPOB [0 LIEHE
20 ThIiC. yCiI. e/l 32 KOMNbHOTEP, OMHCHBIX CTOJMIOB MO 8,5 ThIC. yci. €. 3a
CTOJI, CTY/NBEB MO 1,5 TeIC. yCiI. ed. 3a cTyn. Ilodke BBIACHHJIOCH, YTO B
APYroM MecTe KOMIBHTEPH MOXKHO npHodpectd no 19,5 Teic. yciu. en., a
CTOJIEI — MO 8 THIC. yC. eA. (CTynbA MO TOM e ueHe), bnarogapa yeMy Ha
TY e cyMmy ObL10 KynneHo Ha | crou Oonbile. BIACHHTB, Kakoe KOJIHYe-
CTBO €IHHHL KaKaoro Buaa odopynosanua ObL10 npHobpeTeHo.
5.
Illpeiinas ¢abpuka B TeueHHe Tpex OHeH NMPOH3BOIHIA KOCTH-
Mbl, M1alH H KypTku. M3BecTHbl 00beMBl BoINyCKa MPOAYKLMH 32 TPH IHA
W JIeHeXkHBIe 3aTpaThl HA MPOU3BOACTBO 33 3TH JIHH:

e Obvem ebinycka npodykyuu (edunuy) 3ampambi
e KocTioMbi [Tnaum Kyprks (meic. yea. ed.)
[lepBoiii 50 10 30 176
Bropoii 35 25 20 168
Tperni 40 20 30 184

Hait cebecToMMOCTE e IHHHLIBI MPOAYKLUHH KaX10ro BHA.

HmetoTcsa maHHble 0 paboTe CHCTEMBI HECKONIBKHX OTpaciell B
NPOILLIOM NMEPHOJE M M1aH BhIMYCKAa KOHEYHOH MPOAYKUHH Y| B Dynyiiem
nepuone (yci. JeH. en.):

Om- Tlompebaenue Hucman npodyx- ITran
pacas I 1l HuA h
1 80 120 300 350
Il 70 30 200 300

HaiiTi MaTpHUB! NPAMBIX ¥ MOJHBIX 3aTPaT, @ TAKKE BINYCK BAJIOBOI
NPOAYKUMH B MJIAHOBOM nepHome, obecneyHBalOLIeH BBIMYCK KOHEYHOM

NpoayKLHH Y.




[TocTosHHBIE H3OEPKKH F (HE 3aBMCALIME OT YHCIA X €IHHHLL
NPOH3BEACHHON NMPOAYKUHH) cocTasaaioT 125 Teic. pyD. B Mecal, a nepe-
MEHHBIE H3IepkKH V(x) (nponopuuoHanbHele x) — 700 pyd. 3a kaxayo
enuHuLy npoaykumH. Llena eqmnuusl npoaykumu 1200 pyd. Halith o0bem
MPOAYKUHH X, IPH KOTOPOM TPHOBIIL paBHa: a) Hymo (Touka 6e3ybeITou-
HOCTH); 0) 105 ThIC. pY0. B MECHLL

8.

[Ipennpuate Kynuno aBToModHns ctoumocTeo 150 ThiC. pyob.
ExeronHas Hopma amopTH3auuu coctasaser 9%. [lonaras 3aBHCHMOCTB
CTOHMOCTH aBTOMOOH/A OT BpEMEHH JIHHEHHOH, HalHTH CTOMMOCTE aBTO-
mobuna yepes 4,5 roaa.

9.
3aBHCHMOCTb YPOBHA NoTpebneHus ¥ HEKOTOPOro BH1a TOBAPOB OT

. Ha#ith

YPOBHA [10X0/a CeMbH X BblpaxaercA GopMmynod: y=a-
x+c

ypoBeHb noTpebieHnsa TOBApOB NPH YPOBHE A0x04a ceMbH 158 men. en. M3-
BecTHO, YToMpH x =50 y=0;npux=74 y=0,8; npux=326 y=2,3.

1. Komnaexkcrnoe l’lp06ﬂ€MHO—aH(l.7lumull€CKO€ 3a0aHnue

CTpyKTypHas MaTpHua TOProBIH TPEX CTPaH HMEET BHIL:

02 03 0.2
A=106 04 06
02 03 02

HaiTH cooTHOlLUEHHE HAUHOHANBHBIX AO0XOA0B 3THX CTpaH A1d cba-
JNIAHCHPOBAHHOH TOPrOBJIH.

2. Komnnexcrnoe l’lp06ﬂ€MHO-aH(l.7lumull€CKO€ 3a0anue
JlaHa maTpHia S MoJHBIX 3aTpaT HEKOTOPOH MOJENH MeKoTpacie-
Boro Oananca. HaiiTu: g) npupalueHne BanoBoro Beinycka AX), obecneun-
BalOLLEe NMPHpALLEHHE KOHEYHON npoaykuuu AY,; 6) npupauleHHe KOHEHOH
npoayKUHH AY,, COOTBETCTBYIOLLEE MPHPAILIEHHIO BATIOBOIO BhIMycKa AX>:

1,5 02 0,1 10 5
$=[05 15 03 a)AY =(30} 6)AX,=[-10
02 01 1] 20 20

3. Komnnexcrnoe I’lpO6]Z€MHO-aHClJZum1/l1l€CK0€ 3a0anue



BaHK BbINIauMBaeT exeroaHo 5% roaoBsiX (CNOKHBIA MPOLEHT).
Onpenenntb: a) pa3Mep BKnaja 4epe3 3 roja, eciH TepBOHaYaNbHBIA
BKnaa coctasua 10 Teic. pyD.; 6) pasmep nepBOHAYalLHOrO BKJIaja, MPH
KOTOpoM 4epe3 4 roma Bikjan (BMeCTe C MPOLEHTHBIMH A€HBrAMH) COCTa-
But 10 000 pyb.

Y k a3amnue Pazmep Bknana O, yepes f ner onpeaensercs no ¢op-

myne O, =y (1 + ]—ﬁ—n )', rie p — npoLeHTHan cTaBka 3a roj, Oy — nep-

BOHAYa/ILHBIH BKa/.

4. Komnnexcrnoe I’lp06ﬂ€MHO—aHaJlumull€CKO€ 3a0aHue
Knuenr B3an B 6aHke kpeaut noa 10% roaossix (cinomHbiil npo-
ueHT). OnpenenuThb: a) pa3Mep KpeanTa, ec/ii Mo HCTEYEHHH TPeX NET KiH-
E€HTY MPHUIIOCH BEIMNATHTE 159 720 pybnei; ©) no HCTEYEHHH CKOJBKHX
MONHBIX JIET KJIMEHTY NPHLUIOCE OBl BBIMIATHTE CYMMY BlBOe OobluylO,
YeM pa3Mep nonyuyeHHoro kpeaura?

5. Komnnexchoe np06ﬂ€MHO-aHClﬂumu'{€CKO€ 3a0anue
3aBHCHMOCTE MEHIY CIIPOCOM ¢ W LEHOH p 3a elIWHHLY Npo-

NYKLHH, BbINYCKAEMOi HEKOTOPBIM NPEANpPHATHEM, JAETCA COOTHOLUEHHEM
q =18 -/ p . HaitTu anacTH4HOCTE cripoca. BLIACHWTE, MPH KaKHX 3Haye-

HHAX LEHBI CTIPOC ABMAETCH IMACTHYHBIM, HEHTPANbHBIM M HETACTHYHBIM.
Kakue pexoMeHIaUHH O UEHE 3a €IHHHULY MPOAYKUHH MOMXKHO AaTh PYKO-
BogHTenAM npeanpuatia npu p = 100 u p = 150 nen. en.?

Tembl HH(pOPMAILMOHHBIX IPOEKTOB

1. DnemenTapHbIe PYHKINH.

2. lndpdepernmanibHOE HCUUCTICHUE.

3. MHTerpaibHOE UCUUCIIEHHUE.

4. IuddepennunaibHble ypaBHEHUS.

5. Ilpou3BOHBIE BHICIINX MOPSAKOB.

6. UncieHHbIe METOIbI PEUICHHS CUCTEM JIMHEWHBIX alreOpandyeckiux ypaBHEHUH.
7. IlpuMeHeHne MPOU3BOJHBIX B dKOHOMUKE.

5.3 Memoouueckue mamepuansl, ORPEeOeaAuue nPoueodypsl OUCHUSAHUS 3HAHUL,
VMEHUU, HABbIKO8 U (W) ONblma QesmelbHoCu

Bce 3amanus, mcnonb3yeMble IS TEKYIIEro KOHTPOJIs (POPMHPOBAHUS KOMITETCHIIUH
YCIIOBHO MOXHO pa3/IeNIUTh Ha JIBE IPYIIIbL:
1. 3aJlaHusl, KOTOPbIE B CHIJIy CBOMX OCOOEHHOCTEN MOTYT OBITh PEATM30BaHbl TOJIBKO

B Tiporiecce OOydYeHHsI Ha 3aHATUSAX (HANpPHUMEp, AUCKYCCHS, KPYTJIBIA CTOJ, THUCITYT, MHHH-
KOH(epeHIHs);

2. 3a7aHusl, KOTOPBIE JIOTIOIHSIOT TEOPETUIECKUE BOIPOCH (IIPAKTHUECKHE 3a/1aHHS,
poOJIEMHO-aHATUTUIECKUE 3aJaHNUS, TECT).

BrimonHenue Bcex 3alaHul  SBISIETCS HEOOXOIUMBIM 11 POPMUPOBAHUS M KOHTPOJIS
3HAHWI, YMEHMH W HaBbIKOM. [lo3TOMy, B cCllyyac HEBBINIOJHEHHS 3aJaHUN B mpoliecce
oOydeHusi, UX HEOOXOIUMO «OTpaboTaTh» 10 3adera (3adyera ¢ OICHKOW). Buja 3amanwii,



KOTOpbIe HEOOXOAWMO BBINMOJHUTH Ui JIMKBUJALMK «33JJ0JDKEHHOCTH» ONpefAessercs B
UHAUBUIYAIbHOM HOPSAKE, C yI€TOM NMPUYUH HEBBITOIHEHHUS.

1.TpeGoBaHMe K TEOPETHYECKOMY YCTHOMY OTBETY

Ouenka 3HaHuil npexanonaraeT nAud@epeHMpoBaHHbIA MOIX0J K CTYACHTY, YUYET €ro
MH/IMBUAYAIBHBIX CIIOCOOHOCTEH, CTETeHb YCBOCHHUS U CUCTEMAaTH3allud OCHOBHBIX MOHATUH U
Kareropuii Mo guciuiuimHe. Kpome TOro, oOIeHHMBaeTCs HE TOJBKO TJIyOWHA 3HAHUI
IIOCTABJIEHHBIX BOIIPOCOB, HO M YMEHHME HCIOJIb30BaTh B OTBETE MNPAKTUYECKUI Marepual.
OneHuBaeTcs KyJabTypa pedH, BlIaJIeHHe HaBbIKaMU OpaTOPCKOT0 UCKYCCTBA.

Kpumepuu oyenuseanus: mociaen0BaTeNbHOCTb, TOJHOTA, JOTMYHOCTD U3JI0KEHHUS, aHAIIN3
pa3IMuYHBIX TOYEK 3pEHMs, CaMOCTOSTeIbHOE O0000IIeHHe MaTepHuaia, HCIOJIb30BaHue
npo¢eCCUOHATIBHBIX TEPMHHOB, KyJbTypa peud, HaBBIKK OPATOPCKOTO MCKyccTBa. M3noxeHue
Matepuaia 0e3 pakTHuecKux OUIMOOK.

Ouenka «omauunHO» CTAaBUTCS B ClIydae, KOTJla MaTepHuall M3JIaraeTcs HCUEpIbIBAIOLIE,
MOCJIeI0BATENbHO, TPAMOTHO W JIOTHYECKH CTPOWHO, MPU 3TOM PACKPBIBAIOTCS HE TOJIBKO
OCHOBHBIE TIOHATHS, HO U aHAJIM3UPYIOTCS TOUYKU 3PEHUS Pa3IUYHbIX aBTOpoB. OOydaronuiics
HE 3aTPYAHSIETCS C OTBETOM, COOJIIO/IaeT KYJIbTYpy PeUH.

OreHka «xopouio» CTaBUTCS, €CIIM 0Oy4YaloUIUiics TBEpAO 3HAET MaTepuall, FPaMOTHO U
[0 CYIIECTBY M3JaraeT €ro, 3HaeT MPaKTUYeCKyro 0a3zy, HO IpPU OTBETE Ha BOIPOC JIOMYCKAeT
HECYIIIECTBEHHBIE IOTPEIIHOCTH.

OueHka «yoosnemeopumenbHo» CTaBUTCSA, €CIU OOy4YaloIUMHCS  OCBOWJI TOJIBKO
OCHOBHOM Marepuall, HO HE 3HAeT OTAEJIbHBIX JETaJel, T0MYyCKaeT HETOYHOCTH, HELOCTATOYHO
MpaBWIbHbIE (OPMYJIUPOBKH, HapyIIaeT IMOCJIEAOBATEIbLHOCT, B H3JIOKEHUH  MarTepHana,
3aTpyJHSETCS C OTBETAMM, IIOKA3bIBAET OTCYTCTBHE JIOJDKHOM CBS3M MEXAY aHAJIU30M,
apryMeHTanuei 1 BbIBOJaMH.

OneHka «HeyoognemeopumenbHo» CTaBUTCS, €ClIM OOyyalolMHCS He OTBeyaeT Ha
MOCTaBJIEHHbIE BOIPOCHI.

2. TBopueckue 3a1aHus

Occe — oT0 HEOompmIas 1Mo 00beMy THChMEHHas paboTa, coderaromas CBOOOMHEIC,
CYOBEKTHBHBIE PACCYKICHUS IO OINpPEAETICHHON TeMe C AJIEMEHTaMH HayyHOro aHaiusa. TekcT
JIOJDKEH OBITh JIETKO YMTaeM, HO HEOOXOIMMO M30eraTh HapOUMTO Pa3srOBOPHOTO CTHJIS, CJICHTa,
mabnoHHbIX (pa3. O6beM 3cce cocTaBisieT npuMepHo 2 — 2,5 crp. 12 mpudTom ¢ oauHApHBIM
MHTEpBaAJIOM (6€3 yueTa TUTYJIBHOTO JIUCTA).

Kpumepuu oyenusanus - olleHKa YUUTBHIBACT COOJIIOJICHUE JKAHPOBOM crienupuKu scce,
HaJIMYME JIOTMYECKOW CTPYKTYpbl TIOCTPOCHHS TEKCTa, HallMuhe aBTOPCKOM TO3MLIMHU, €€
HAY4YHOCTb M CBSI3b C COBPEMEHHBIM IOHMMAHHEM BOIPOCA, a/IEKBATHOCTh apryMEHTOB, CTHJIb
u3noxeHus, odopmieHue pabotel. CregyeT MOMHHUTH, YTO NpSAMOE 3auMCTBOBaHUE (0e3
otopmiieHHs 1UTaT) TeKCTa U3 IHTEpHeTa Ui JIEKTPOHHON OMOIMOTEKH HEJIOIyCTHMO.

OueHka «omauyHO» CTaBUTCA B Cllydae, KOTJla ONpEAeNseTcs: HaJIUdue JIOrMYecKOi
CTPYKTYpbI TMOCTPOEHHsI TEKCTa (BCTYIUIGHHE C MOCTaHOBKOM MNpOOJiIeMbl; OCHOBHAs 4YacTh,
pasfiesieHHass IO OCHOBHBIM HJI€SIM; 3aKJIIOUEHUE C BBIBOJAAMM, MOJYUYEHHBIMU B pe3yJibTaTe
pacCcyX/eHHs); HAJINYME YETKO ONpPEAEIICHHOW JIMYHOW MO3MIMM IO TEME 3CCE; aJI€KBATHOCTb
apryMeHTOB IpyU 00OCHOBAHUU JTMYHOM MO3UILIUHU, CTUIIb U3JT0KEHHS.

Ouenka «xopouio» CTaBUTCS, KOIZa B ILIEJIOM ONPEAENAETCS: HAIU4HME JOIMYECKON
CTPYKTYpBl TOCTPOEHMSI TeKcTa (BCTYIJICHHE C IOCTAaHOBKON MpoOJeMbl; OCHOBHAas 4YacTb,
pa3fiesieHHass 10 OCHOBHBIM MJIESM; 3aKJIIOUEHUE C BBIBOJAAMM, IOJYUYEHHBIMH B PE3YJIbTATE
paccyX/ieHHs); HO HE MPOCIIEKUBAETCS HAJUYME YETKO OIpPENETICHHON JUYHON IMO3UILUU T10
TeMe 3CCe; He JIOCTaTOYHO apryMEHTOB MPU 0OOCHOBAHUH JTMYHON MO3UIIUU

Ouenka «ydoeremseopumenvpHoy CTaBUTCA, KOTJa B IIEJIOM ONPENENSIeTCs: HalIudue
JIOTHYECKON CTPYKTYpBI OCTPOCHHUS TEKCTa (BCTYIJICHHWE C TIOCTAHOBKOM MpPOOIeMbl; OCHOBHAs
4acTb, pa3/ejicHHas MO OCHOBHBIM HJesM; 3akitoueHue). Ho He mpociexuBaioTcs 4YeTKHe
BBIBOJIbI, HAPYIIAETCS CTUIIb U3JI0KEHUS

OneHka «Heyoos1emeopumenbHo» CTaBUTCS, €CIIM HE BBIITOJIHEHBI HUKaKUe TPeOOBaHUs



3. TpeGoBanue K pelIEeHHI0O CHTYAllHOHHOW, mNpoOJeMHOIl 3agauyum (keiic-

U3MEPHUTEJIN)

CTyZneHT JOIKEH YMETh BBIIEIMTH OCHOBHBIE IOJIOXKEHHS M3 TEKCTa 3a/add, KOTOpHIE
TpeOyIOT aHalu3a U CIyXaT YCJIOBUSMHU pelieHus. Vcxoas W3 MOCTaBIEHHOTO BONpOCa B
3ajiaue, MOMbITATHCS MAKCUMAIbHO TOUYHO OMPEAEIUTh NIPOOIeMy U COOTBETCTBEHHO PEIIUThH €e.

3aiauu JOJKHBI peniatbes CTyA€HTaMu mucbMeHHO. [Ipu pemenun 3a1ay Takxke BaxHO
NpaBUIbHO CGHOPMYIMPOBATH W 3alUcaTh BONPOCH, HayMHasg ¢ Oojee OOMMX M, KOHYAs
YaCTHBIMH.

Kpumepuu oyenusanus — o1jeHKa yUUTBIBAET METOJbI U CPEJICTBA, UCIIOJIB30BAHHBIE TIPU
pELIeHNU CUTYallMOHHOM, MpoOIeMHOMN 3aJauu.

OneHka «omauyHO» CTaBUTCS B Cilydae, KOTJa OOyYaroLIMiics BBINOJIHWUI 3a/1aHUE
(pemmn 3amady), UCTIONB3YS B MOJHOM 00bEME TEOPETUYECKUE 3HAHUS U MTPAKTUUYECKHE HABBIKH,
MOJIyYeHHBIE B IpoIiecce 00y4YeHusl.

OneHka «xopouwto» CTaBUTCS, €clii 00y4YarolIUICS B 11€JIOM BBINIOJIHUI Bce TpeOOBaHUS,
HO HE COBCEM YETKO OIPEIENsIeTCs ONopa Ha TEOPETUUYECKUE TIOJIOKEHMSI, M3JI0KECHHBIE B
Hay4YyHOU JUTEepaType Mo JAHHOMY BOIIPOCY.

OreHka «yoogremgeopumenbHo» CTAaBUTCA, €CIIM 00YUaIOIIUIiCs MOKa3al MOJ0KUTEIbHbIE
pe3yJIbTaThl B MPOLIECCe PELIeHUs 3a1a4u.

OneHka «Hey0o61emeopumenbHoy» CTaBUTCS, €CIU OOy4yaroIIMHCS HE BBIMOJHUI BCE
TpeOoBaHUs.

4. UnTepakTUBHBIE 3aJaHUS

MexaHu3M NMpoBeieHUsT JTUCIYT-UTPhI (POJIEBOM (AETOBOI) UTPHI).

HeoOxonuMo pa30uTbcss Ha HECKOJNBKO KOMAaHJ, KOTOpBIE JOJDKHBI IOOYEPETHO
BBICKa3aTh CBOE€ MHEHHME M0 Ka)KJOMY M3 3a/JaHHBIX BOMPOCOB. MHEHHE BBbICKa3bIBarOIICHCA
KOMaHAbl 3aCUMTHIBAETCS, €CIM IPOTUBOIIOJIOKHAs KOMaHJa HE OIPOBEPTHET  €ro
KOHTpaprymeHTamu. KoMmanaa, ybe MHEHHE 3aCYMTAHO KaK BEpHOE (HE MOIY4YHSIO YOeIUTENbHbBIX
KOHTPapryMEHTOB OT NPOTHUBOMNOJOXKHBIX KOMaHJ), moiay4yaer onauH Oamn. Komanna,
OTIPOBEpPrHYBIIAs MHEHHE IMPOTHUBOIOJOKHON KOMaHABl CBOMMHU KOHTPAPIyMEHTaMH, TaKxke
noiy4aet oguH 6ami. [ToGexxnaeT koMaHaa, MOMYYHUBILIAS MAKCUMaIbHOE KOJIMYECTBO OaIoB.

Ponesast urpa xak mpasmio umeeT (palyny (cutyaruio, Ka3yc), pacrpeaeisiioTCsl pOJIH,
MIOArOTOBKA OCYLIECTBIIAETCS 3a 2-3 HEJIENN 10 TPOBEIEHUS UTPBI.

Kpumepuu oyenueanusi — OUEHUBAIOTCS JEMCTBUS BCEX YYAaCTHUKOB TPYIIIHI.
[Tonumanue npoOyieMbl, BBICKA3bIBAHUS M JIEHCTBHUSA TOJHOCTBIO COOTBETCTBYIOT 3aJlaHHBIM
uensiM. COOTBETCTBUE peaibHOM JEeWCTBUTENBHOCTH PELIEHUH, BHIPaOOTAaHHBIX B XOJ€ WIPBHI.
Bnanenue TepMHUHOJIOTHEH, AEMOHCTpaLUsl BIaJeHHs Y4E€OHBIM MaTEpUalIoOM IO TeME WIPHI,
BJIQJICHHE METOJlaMU apryMeHTallud, yMeHHe paboTaTb B TIpynne (yMeHHe  CIyIaTh,
KOHCTPYKTUBHO BecTH Oeceny, yOexnaTh, yNpaBisTh BpeMeHEM, OCCKOH(MIMKTHO OOIIAThCs),
JOCTUKEHHE WIPOBBIX IeNel, (COOTBETCTBUE POJM — MPHU POJIEBOM HUrpe). SICHOCTh U CTHIIb
U3JI0KEHUS.

OueHka «omauyH0» CTaBUTCS B Clydae, BHINOJIHEHUS BCEX KPUTEPHEB.

OreHka «xopouioy» CTaBUTCS, €CIIM 00yYaroIuecs: B IIEJIOM JeMOHCTPUPYIOT MOHUMaHHE
po0OJIeMbl, BHICKA3bIBAHUS U JCHCTBHSI MOJTHOCTHIO COOTBETCTBYIOT 3aJaHHBIM 1esaM. Pemenus,
BbIpaOOTaHHBIE B XOJ€ UIPHI, MOJHOCTBIO COOTBETCTBYIOT peasibHOW AedcTBUTENbHOCTH. Ho
HEKOTOpbIe 00BSICHEHUSI HE COBCEM apryMEHTHPOBaHbI, HAPYIIEHbI HOPMBI OOIIIEHUS, HAPYILICHBI
BPEMEHHBIE PAMKH, HAPYLIEH CTUJIb U3JI0KEHHUS.

Ouenka «ydogremeopumenvpHo»  CTaBUTCA, €CIM  OOydaroluecs B IIEJIOM
JI€MOHCTPHUPYIOT MMOHUMAHKUE MPOOJIEMbl, BBICKA3bIBAaHHUS U JCHCTBUS B LIEJIOM COOTBETCTBYIOT
3agaHHbIM 1ensaM. OJIHaKo, pelieHus, BbIpabOTaHHbIE B XOJI€ UTPbI, HE COBCEM COOTBETCTBYIOT
peanbHON  neiicTBUTENbHOCTH. HekoTopble OOBSICHEHUS HE COBCEM apryMEHTHPOBAHBI,
HapylIeHbl BPEMEHHbIE paMKU, HAPYIIEH CTHIIb U3JI0KEHUSI.

OneHka «Hey0oeremeopumenvHoy CTaBUTCS, €CIM OOydarolluecs  HE MOHUMAIOT
po0sieMy, UX BBICKa3bIBaHHS HE COOTBETCTBYIOT 3a/IaHHBIM LIETISIM.



5. KomiuiekcHoe mpo0/1eMHO-aHAJTUTHYECKOE 3a/1aHHe

3aaHue HOCUT NMPOOJIEeMHO-aHAIUTUYECKUI XapakTep U BBINOJIHAETCS B Tpu dTama. Ha
MIEPBOM U3 HUX HEOOXOJAUMO 03HAKOMUTHCS CO CIICIUATILHOMN JIUTEpaTypoi.

IlenecooOpa3Ho TakXke MOBTOPUTH YydeOHble MaTepuaibl JIGKIMH U CEMHHAPCKUX
3aHATUHN IO TEMaM, B paMKax KOTOPBIX IPEAIAraeTcs BBIIIOJIHEHUE JAHHOTO 3a1aHusl.

Ha BTOpoM 5Tame BblloSHEHUS pabOThl HEOOXOAMMO CHOPMYIUPOBATH MPOOIEMY U
U3JIOKUTh ABTOPCKYIO BEPCHIO €€ pELIEHHs, Ha OCHOBE IIOJYyYEHHOW Ha IIEPBOM JTare
uH(popMaluu.

Tpetuii sTanm paboThl 3akiao4aeTcst B (GOpMyTUpOBKE COOCTBEHHOW TOUKH 3pEHUS I10
npobneme. Pesynbrar Tperhero srama opopmIiIsieTCs B BUAC aHATUTHYECKOW 3amucKu (00beM:
2-2,5 ctp.; 14 mpudr, 1,5 unrepsan).

Kpumepuii oyenusanusi -  OUEHKa YYHUTHIBAET: IOHMMaHUE TMpoOOJIEMbl, YPOBEHb
PaCKpBITUSL TOCTABJICHHON MPOOJIeMBbl B MJIOCKOCTU TEOPUH HM3Yy4aeMOW JUCHUIUIUHBI, YMEHUE
(GbopMyIIMpOBaTh U aPTyYMEHTHUPOBAHO IMPEACTABIATh COOCTBEHHYIO TOUKY 3PEHHS, BBIIIOJHEHHE
BCEX ATAIOB pabOoTHI.

OueHka «omauuno» CTaBUTCA B cllydae, Korja OOy4aroIIUHCs JTEMOHCTPUPYET IOJHOE
NOHUMaHKe Npo0JIeMbl, Bce TpeOOBaHMS, IPEABIBIAEMbIC K 3aIaHUIO BHITIOTHEHBI.

OueHka «xopowio» CTaBUTCS, €CIU OOYYaloOUIMiiCsl JIEMOHCTPUPYET 3HAUUTEIbHOE
MOHUMaHMe Npo0JIeMbl, Bce TpeOOBaHMS, IPEAbIBIAEMbIC K 3a/laHHIO BHITIOTHEHBI.

OueHka «yoognemeopumenvbHo» CTABUTCS, ecld OOydalolIuics, JAEMOHCTPUPYET
YaCTUYHOE MOHMMaHME MPOOIEeMbl, OOJBIIMHCTBO TPEeOOBaHUM, MPEAbABISEMBIX K 33JaHUIO,
BBITIOJTHEHBI

OneHka «Hey0os1emeopumenbHoy» CTABUTCS, €CIAM OO0YyYaloluiics JeMOHCTPUPYET
HEMOHUMaHue IpoOIeMbl, MHOTHE TPEOOBAHUS, TIPEIBABISIEMbIE K 3aJaHUIO, HE BBHITTOJHEHBI.

6. UccnenoBaTenbCKHil MPOEKT

Hccneoosamenvckuii npoekm — TPOEKT, CTPYKTypa KOTOPOTO MpHOIMKEHA K (popMary
HAYYHOTO MCCIIEJIOBAHUS M COJEPXKHUT JIOKA3aTeNbCTBO AaKTYaJlbHOCTH H30paHHON TeMBl,
onpesiefieHue HaydyHOW mpoOyieMbl, HpeaMeTa W OO0bEeKTa HCCIeOBaHMs, Ilesied | 3ajad,
METO/0B, HICTOYHHKOB, UCTOpUOTpaduu, 00001IeHHE PE3YIbTaTOB, BEIBOIBI.

Pe3ynbTaThl BBIIOJIHEHUS! UCCIIEOBATEILCKOTO MpoeKTa odopmMisieTcsl B BUae pedepara
(o6wem: 12-15 crpanun.; 14 mpudt, 1,5 uarepan).

Kpumepuu oyenusanus - TOCKOJIBKY  CTPYKTypa HCCJIEIOBATEIBCKOTO TPOEKTa
MaKCUMaJIbHO MPHUONMKEHa K dopmaTy Hay4dHOrO MCCIIEJOBAaHUS, TO MPU BHICTABICHUU
YUUTBHIBACTCSI  JOKAa3aTeIbCTBO AaKTYaJbHOCTH TEMbl HCCIEAOBAaHHUSA, OIpeAeTeHHEe Hay4YHOUN
npobiembl, OOBEKTa W TpeAMEeTa HCCIEIOBaHUs, Leled M 3ajad, MCTOYHHMKOB, METOJIOB
UCCJIETOBaHMSI, BBIABUKEHHE TUIIOTE3bl, 00001IEHNE Pe3yIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB,
0003HaYeHNE EPCIEKTUB JaIbHEHIIIET0 UCCIIeJOBAHUS.

OueHka «omauunO» CTaBUTCA B cllydae, Korja OOy4aroImUNCs JTEMOHCTPUPYET IOJHOE
MOHUMaHKe Npo0JIeMbl, Bce TpeOOBaHMS, IPEAbIBIAEMbIC K 3aIaHUIO BHITIOTHEHBI.

OueHka «xopowto» CTaBUTCS, €CIU OOYYalOUIMIiCSl JIEMOHCTPUPYET 3HAUUTEIbHOE
NOHUMaHMe Npo0JIeMbl, Bce TpeOOBaHMS, IPEAbIBISEMbIC K 3aJaHUIO BHITIOTHEHBI.

OueHka «yoognemeopumenvbHoy» CTABUTCS, ecld OOydalolIUics, JAEMOHCTPUPYET
YaCTUYHOE MOHMMaHME MPOOIEeMbl, OOJBUIMHCTBO TPEeOOBAaHUM, MpPEAbABISEMBIX K 33JaHUIO,
BBITIOJTHEHBI

OneHka «Hey0os1emeopumenbHoy» CTABUTCS, €CIAM OO0YyYaloluiics JEeMOHCTPUPYET
HEMOHUMaHue IpobsIeMbl, MHOTHE TPEOOBAHUS, IPEIBSABISIEMbIE K 3aJaHUIO, HE BBHITTOJHEHBI.

7. Uu¢opManMOHHBII MPOEKT (Mpe3eHTaIus1)

Hugpopmayuonnslit npoekm — TPOCKT, HANPABICHHBI HAa CTUMYJIHUPOBAHUE Y4eOHO-
[IO3HABATEJIBHOM JEATEIbHOCTH CTYJEHTa C BBIPA)KEHHOM 3BPUCTHUYECKON HAIPABIEHHOCTHIO
(mouck, oT6op U cuctemMaru3anus HHpopMauu 00 00bekTe, opopMIICHHE €€ I PE3CHTAITNH ).
HTOroBBIM MPOIYKTOM HPOEKTa MOXKET OBITh MUCHMEHHBIA pedepaT, 3JIeKTPOHHBIA pedepaT ¢
WUTIOCTPALMSIMU, CIAlJI-110y, MUHU-(QUIbM, TPE3EHTALUS U T.1I.



WNHdopMalmoHHbI TPOEKT OTIMYACTCS OT HCCIIEA0BATEIbCKOTO MPOEKTa, IOCKOIBbKY
MIPEJICTABIISIET COOOU Takylo (GopMy y4eOHO-TIO3HABATENILHOM JEATEIIbHOCTH, KOTOpas OTIIMYAeTCs
SIPKO BBIPAKEHHOW 3BPUCTUYECKOM HANpaBJIEHHOCTBIO.

Kpumepuu oyenusanusi - Iipu BBICTABIIEHUU OLIEHKU YYUTBIBAETCS  CaMOCTOSITENbHBIH
TIOUCK, oTOOp W cucTemaruzanus HHQOPMAIMM, PacKpbITHE Bompoca (MpobiieMbl),
O3HaKOMJIEHUE CTYJIEHUECKON ayAUTOPUHU C 3TOM MHpopMmaIuel (mpeacrapieHne nHGopMalum),
ee aHaJIu3 U 00001eHne, opopMiIeHHe, TOJIHBIE OTBETH HA BONPOCHI AyAUTOPHH C IPUMEPAMHU.

OueHka «omauuno» CTaBUTCS B Clydyae, KOrja oO0y4yaroUIuiicsl MOJHOCTBIO PacKpbIBaeT
Bonpoc (mpobiemy), mpeacTaBiseT WHPOPMALMIO CHCTEMAaTU3UPOBAHO, IOCIEI0BATEIBHO,
JIOTUYHO, B3alMOCBS3aHO, MCIONb3yeT Oonee 5 mpodecCHOHAIbHBIX TEPMHHOB, IIHPOKO
UCTONB3YeT HH(GOpPMAIMOHHbIE TEXHOJOTHH, OIIMOKM B HMH(OpMAIMM OTCYTCTBYIOT, JaeT
MIOJIHBIE OTBETHI Ha BOIIPOCHI AyAUTOPUU C IPUMEPAMH.

OneHka «xopouwio» CTAaBUTCS, €CIM OOYYaIOIIMHCS pacKpblBaeT Bompoc (mpobiiemy),
npecTaBisieT HPOPMAIUIO CUCTEMAaTU3UPOBAHO, MOCJIEI0BATENBHO, JIOTMYHO, B3aUMOCBSI3aHO,
ucrnonb3yer  Oomee 2 NpoQecCHOHANbHBIX  TEPMUHOB,  JIOCTaTOYHO  HCHOJb3YyeT
nH(pOPMaLMOHHBIE TEXHOJIOTHH, JOMyCKaeT He Oosiee 2 OMMOOK B M3JI0KEHUH MaTepuania, JaeT
IIOJIHBIE MJIM YACTHUYHO MOJIHBIE OTBETHI HA BOIIPOCHI ayIUTOPHUH.

Ouenka «ydoeremeopumenvHoy CTaBUTCA, €CIU OOYyYarolIMiics, pPacKpbIBaeT BOIPOC
(mpoGiieMy) He MOJIHOCTHIO, MPEACTABIAET UHPOPMALIUIO HE CUCTEMATH3UPOBAHO U HE COBCEM
MOCJIEI0BATEBHO, HCTIONB3YET 1-2 PO eCCUOHATBHBIX TEpMHHA, HCTIOJIB3YET
MH(POPMALIMOHHBIE TEXHOJIOTUH, AONMycKaeT 3-4 omMOKM B M3JIOKEHUHM Marepuaia, OTBEYaeT
TOJIKO Ha 3JIEMEHTApHBIE BOIIPOCHI ayIUTOPUHN O€3 TIOSCHEHUH.

OrneHka «Hey0oe1emeopumenbHoy CTaBUTCS, €CIIA BOIIPOC HE PACKPBIT, MpeICTaBIeHHAs
uHpopMalus JIOTUYECKHM HE CBfA3aHA, HE MHCIOJB3YIOTCS NpodecCHOHaIbHbIE TEPMHHBI,
nomnyckaet 6oisee 4 omMOOK B U3JI0KEHUN MaTepHala, He OTBEYAET Ha BONIPOCHI Ay TUTOPHUH.

8. lucKycCHOHHBIE NTPOLEeYPbI

Kpyenviti cmon, ouckyccus, nonemuka, oucnym, dedamol, MUHU-KOHpepeHyuu SBISIOTCS
CpeICTBaMH, IO3BOJISIONIMMH BKJIIOUYUTH OOY4YaIOIIUXCS B MpoIlecC OOCYXKIEHUS CIOPHOTO
BOIpOCA, MPOOJEMBbl M OLIEHUTh MX YMEHHE apryMEHTHPOBAaTh COOCTBEHHYIO TOYKY 3pEHUS.
3anaHue naercs 3apaHee, ONpeAessieTcsl Kpyr BOIPOCOB AJisi OOCYXKICHHMSI, TPYHIbl YYaCTHUKOB
3TOr0 00CYXKJICHHUS.

JIcKyCcCHOHHBIE TPOLEAYPBI MOTYT OBITh UCIIOJIB30BAHBI JIsl TOTO, YTOOBI CTYI€HTHI:

—Jy4lle MOHIM YCBOsIeMbIil MaTtepuan Ha (oHE pa3sHOOOPA3HBIX MO3MIMN U MHEHUH, HE
00s13aTeIbHO JOCTUTast 00IEro MHEHUS;

— CMOINIM IIOCTHYb CMBICI H3y4aeMOIo MaTepuana, KOTOpBbI MHOTJa 4YyBCTBYIOT
MHTYUTUBHO, HO HE MOTYT BBICKa3aTh BepOaJbHO, YETKO U SICHO, WJIM KOHCTPYHPOBATh HOBBII
CMBICJI, HOBYIO ITO3HILIUIO;

— CMOTJIM COIJIaCOBaTh CBOK MMO3UIMIO0 WM JACUCTBHUS OTHOCHUTEIBHO 00CYXkIaeMoil
poOIEMBI.

Kpumepuu oyenusanus — oueHUBaIOTCS AEUCTBUS BCEX YUaCTHUKOB Tpymnibl. [loHnManue
npoOjeMbl, BbICKa3bIBaHUS M JCUCTBHS MOJHOCTHIO COOTBETCTBYIOT 3aJaHHBIM  LIEJISM.
CooTBeTcTBHE pealbHON JIEHCTBUTEILHOCTH PEllIeHUH, BEIpa0OTaHHBIX B X0Jie Urpbl. Brajgenue
TEPMUHOJIOTHEH, JEMOHCTpALUsl BIaJEHUs Yy4eOHbIM MaTepualoM IO TEMe HIpbI, BIAJCHUE
METOJIaMU apryMEHTali, yMeHHe padoTaTh B rpyIie (YMEHUE CIyllaTh, KOHCTPYKTUBHO BECTH
Oeceny, yOexaarh, yIpaBisaTh BpeMeHEM, O€CKOH(IUKTHO OOIIATHCS), JOCTHIKEHHE HUIPOBBIX
1eseH, (COOTBETCTBUE POJIM — MPHU POJIEBOM UTPE). SICHOCTH M CTHIIb U3JIOKEHUSI.

OrneHka «omauunO» CTaBUTCS B Cllyyae, KOrja Bce TpeOOBAaHHUS BBINOJIHEHBI B MOJIHOM
o0Beme.

O1eHKa «Xxopouio» CTaBUTCS, €CIIM 00ydYaroluecs B IEJIOM JEMOHCTPUPYIOT TOHUMAaHUE
po0IeMbl, BHICKA3bIBAHUS U JCHCTBHSI MOJTHOCTHIO COOTBETCTBYIOT 3aJaHHBIM 1esaM. Pemenus,
BbIpaOOTaHHBIE B XOJ€ WIPHI, MOJHOCTBIO COOTBETCTBYIOT peasibHOW AedcTBUTENbHOCTH. Ho



HEKOTOpbIe OOBSICHEHUSI HE COBCEM apryMEHTHUPOBAaHbI, HAPYIICHBI HOPMBI OOIICHHUSI, HAPYIIICHbI
BPEMEHHbIE PAMKH, HApYLIEH CTUJIb H3JI0KEHHUS.

Onenka «ydosiemeopumenvHoy»  CTAaBUTCS, ecld  0Oydarommecs B IIEJIOM
JEMOHCTPUPYIOT TTOHUMaHUE NPOOJIEMBbl, BHICKAa3bIBAHUS U JIEHCTBHUS B LIEJIOM COOTBETCTBYIOT
3ajjaHHbIM 1ensiM. OIHaKo, pellieHus, BIpadOTaHHbIE B XOJI€ UTPBI, HE COBCEM COOTBETCTBYIOT
peasibHON  JleHcTBUTENbHOCTH. HekoTopsle OOBSICHEHHMsI HE COBCEM apryMEHTHPOBAaHBI,
HapyLIEHbl BpEMEHHBIE paMKHU, HAPYIIEH CTHJIb U3JI0KEHUS.

OneHka «HeyooeremeopumenvHoy CTABUTCS, €CIM OOydaroluecs  HEe IOHHUMAloT
npo6JeMy, UX BHICKA3bIBaHUSI HE COOTBETCTBYIOT 3a/IaHHBIM ILIETISIM.

9. TecrupoBanue

SIBrsieTCsl OTHUM M3 CPEICTB KOHTPOJIS 3HAHUM 00y4aroLIuXCs 10 TUCIHUITIIHHE.

Kpumepuu oyenueanus — npaBUIIbHBIN OTBET Ha BOIIPOC

Onenka «omauyHo» CTaBUTCS B CIIydae, €CJIM NPaBWIbHO BbINOJIHEHO 90-100% 3ananuii

OrneHKa «xopoutoy CTAaBUTCA, €CITU TIPABUIIHHO BBITTOTHEHO 70-89% 3amanuii

OneHka «yoognemeopumenbHoy CTaBUTCS B Ciydae, €CIM MPaBUIbHO BBINOIHEHO 50-
69% 3amanuii

OrneHka «HeyoosnemeopumenbHoy CTAaBUTCA, €CIIM NMPaBUILHO BBHIOIHEHO MeHee 50%
3aJaHui

10. TpeGoBaHue K NMCbMEHHOMY ONIPOCY (KOHTPOJIBbHOI padoTe)

OneHuBaeTcsi He TOJIBKO TNyOWMHA 3HAHWM TOCTABJICHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTh TUCHbMEHHO.

Kpumepuu oyenusanus: nocienoBaTeIbHOCTb, MOJHOTA, JOTHYHOCTD U3JI0KEHHUS, aHAIIN3
Pa3NUYHBIX TOYEK 3PEHMs, CaMOCTOsATENIbHOE 0000IIeHne MaTepuana. M3nokeHue marepuana
0e3 (hakTHIeCKuX OITHOOK.

OrneHka «omauuHO» CTaBUTCA B CIIydae, KOT/ia COOJIIOICHbI BCE KPUTEPHH.

OueHka «xopouio» CTaBUTCA, €CIIU 00ydaroluiics TBEpAO 3HAET MaTepuall, IPaMOTHO U
[0 CYIIECTBY H3JIaraeT €ro, 3HaeT NPAKTHYECKyl 0a3y, HO JOIyCKaeT HEeCYIIeCTBEHHbIE
MOTPEIIHOCTH.

OneHka «yoognemeopumenvbHoy CTaBUTCS, €CIAM OOYYaIOUIMICS  OCBOMJI TOJBKO
OCHOBHOM MarepHaj, HO HE 3HAeT OTIENIbHBIX JeTajiel, 10MyCKaeT HEeTOYHOCTH, HEJOCTATOYHO
npaBUiIbHbIE (DOPMYITUPOBKH, HapyIIaeT IOCIEA0BATEIbHOCT B H3JIOKEHUHM  MaTepuana,
3aTpyJHSIETCS. C OTBETaMM, IIOKa3blBa€T OTCYTCTBHE JIOJDKHOW CBS3M MEXAYy aHau30M,
apryMeHTaluen U BIBOJAMM.

OneHka «HeyooenemeopumenvbHoy CTaBUTCS, €CIM OOydaroIIMHCS HE OTBEYaeT Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

6. Ilepeuenv 0cno6HOUl U OONOIHUMETLHOU YUeOHOU UmMEPAmMypbl, HEOOX00UMOU
071 0C80CHUA OUCUUNIUHBL (MOOYIA1)

6.1 OcnosHnas yuebHas 1umepamypa

1. Kypc mno Bwicmieit matemaruke (s skoHomucToB) / . — HoBocubupck
Cubupckoe yHUBEpCUTETCKOE n3aarenbcTBo, Hopmartuka, 2017. — 119 ¢. — ISBN 978-5-4374-
0806-3. — TekcT : 3neKTpOoHHBIH // DiekTpoHHO-O0nOMoTeunas cucreMa IPR BOOKS : [caiiT].
— URL: http://www.iprbookshop.ru/65165.html

2. HertspeBa, O. M. Beicmas wmatematuka. Marepuansl s TOATOTOBKHU
OakamaBpoB u crnernuanuctoB. Yacte | : yuebHoe mocobume / O. M. JlertsipeBa, P. H.
XysmaxmeroBa, A. P. Xy3smaxmeroBa. — Kazawp : KazaHckuii HallmOHAJIbHBIN
UCCIIEIOBATENbCKUN TeXHOoJoruueckuit ynusepcuter, 2016. — 104 c¢. — ISBN 978-5-7882-
1912-7. — TekcT : 2neKTpOHHBIN // DneKTpoHHO-0MOMmoTeunas cucrema IPR BOOKS : [caiiT].
— URL: http://www.iprbookshop.ru/61962.html

3. CtenaHeHko, E. B. MaTtemaTtuka. OCHOBHOM KypcC : y4ebHoe
nocobue / E. B. CtenaHeHko, WN. T. CtenaHeHko. — TamboB : TamboBCKui
rocyfapCTBEeHHbIN TexHn4Yecknm yHmsepcuteT, 36C ACB, 2015. — 252 ¢c. —
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ISBN 978-5-8265-1412-2. — TeKCT : D3JIeKTPOHHbIN [/ DNeKTPOHHO-
ounbnmote4yHas cucrema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/63859.html

6.2 Jlononnumenvuas yuebHas aumepamypa.

4. I'onosun, M. B. IlpakTvkym IO BBICIIEH MaTeMaTHKE B IIPUMEPAX M 3a7adax.
AnanmuTryeckas reoMeTpusi @ ydeOHoe mocobme / M. B. T'onoBun ; monm pemakmmenr A. W.
®enoceeB. — MockBa : MOCKOBCKUII rymMaHUTapHblii yHUBepcuteT, 2016. — 76 ¢. — ISBN

978-5-906822-38-3. — TekcT : 3MEeKTpOHHBIA // DnexkTpoHHO-OMOIMOTeuHass cuctema [PR
BOOKS : [caiiT]. — URL: http://www.iprbookshop.ru/50677.html

5. Matemaruka : yuebHoe mocodme / H. b. Kapbauunckas, E. C. Jlebenesa, E. E.
XaputonoBa, M. M. Yepnenos ; nox pegakuueid M. M. UepnenoB. — Mocksa : Pocculickuii
roCyJ1IapCTBEHHBINM yHUBEpcUTET mpaBocyaus, 2015. — 342 ¢. — ISBN 978-5-93916-481-8. —
Texcr : anexkrponHbIil // DnexkTpoHHO-OMOMMoTeuHas cucrema [IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/49604.html

6. Boicmass maremartuka. Tom 1. JluneitHas anreOpa. Bexrtophas anre0Opa.
AHanmuTudeckas reoMeTpusi [DnekTpoHHbIN pecypc]: yueonuk/ A.Il. T'ocnmomapukoB [u ap.].—
OnexTpoH. TekcToBble naHHble.— CII6.: HannoHanbHBI MUHEpaTbHO-CHIPHEBON YHUBEPCUTET
«lopubrity, 2015.— 105 c.— Pexum nocryna: http://www.iprbookshop.ru/71687.html

7. Boicmass  marematuka. Tom 2. Hawano  mMaremaTtuueckoro — aHaiusa.
Huddepenumanbioe ucurcaeHne GyHKIUN 0JHON MEPeMEHHON U ero MPUIOKEHUS : yUYeOHUK /
A. II. T'ocmogapuxoB, U. A. Bomsiackas, O. E. Kapnyxuna [u np.] ; mon pemakuumenr A. II.

I'ocniogapukoB. — Cankt-IletepOypr : HannoHanbHBII MHUHEpaTbHO-CHIPHEBOH YHHUBEPCUTET
«Topubrity, 2015. — 104 c. — ISBN 978-5-94211-711-5. — TekcT : 31I€KTPOHHBIA //
DNeKTPOHHO-ONOIHOTeYHAs cucrema IPR BOOKS : [caiiT]. — URL:

http://www.iprbookshop.ru/71688.html

6.3. Ilepuoouuecxue uzoanus
1. Aunreopa u ananu3 (IIOMU PAH) http://www.pdmi.ras.ru/AA/
2. Aure6pa u noruka (MM CO PAH) http://math.nsc.ru/~alglog/
3. Cubupckuif xypHan BeraucautensHo wmarematuku (MBMuMIT CO PAH)
https://www.sibran.ru/journals/sibjVM
4. Teopus BEpPOSITHOCTEHN u ee MIPUMEHEHUS (MHUAH)
http://www.mathnet.ru/php/archive.phtml?jrnid=tvp&wshow=contents

7. Ilepeuenv»  pecypcos UHPOPMAYUOHHO-MENEKOMMYHUKAYUOHHOU cemu
"UHumepnem'" (0anee - cemv '"Humepnem'), mneodxooumvix 011 0ceoenHusn
oucyunaunvl (Mooyns)

o denepanpublii nopran «Poccuiickoe odpazoanue» http://www.edu.ru/
o OenepanpHoe xpanuniie «ExnHas komekuus nuppoBbIX 00pa30BaTENBHBIX PECYPCOBY»
http://school-collection.edu.ru/

8. Memoouueckue ykazanus 0aa O00yUAOWUXCA NO OCBOCHUID OUCUUNIUHbBL
(moodynsn)

YcneniHoe OCBOCHHE JaHHOTO Kypca Oaswpyercst Ha palOHAIBHOM COYETaHUH
HECKOJIBKHX BUJIOB YUeOHOI NeITeIbHOCTH — JICKIU, CEMHHAPCKHUX 3aHATHIH, CAMOCTOSTEIbHON
pabotel. [Ipu 3TOM caMOCTOSITENBbHYIO PabOTy CIIAyeT pacCMaTpUBATh OJHHM W3 TJIaBHBIX
3BEHBEB IMOJHOLICHHOTO BBICHIEr0 00pa3oBaHMs, HA KOTOPYIO OTBOIHMTCSI 3HAUUTENIbHASI YacTh
y4e0HOTO BPEMEHH.

CamocrosiTenbHast padoTa CTY/ICHTOB CKJIA/IBIBACTCS U3 CICAYIOLIMX COCTABIISIOIINX:
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* paboTa ¢ OCHOBHOW U JOIMOJIHHUTEIBLHON JIHUTEpaTypod, C MaTepualaMu HHTEpPHETa H
KOHCIICKTaMH JICKIIHH;

* BHEAYJIUTOpHAs MOJTOTOBKA K KOHTPOJIBHBIM paboTam;

* BBINOJIHCHUE CAMOCTOSTEIILHBIX TPAKTHUECKUX PadoT;

* TIOJATOTOBKA K 3adeTaM (3a4eTaM C OIIEHKOW) HEMOCPEICTBEHHO Mepe/l HUMHU.

JIJIs mpaBWIIBHOM OpraHW3alii PabOTBl HEOOXOIUMO YUYHUTHIBATH MOPSJIOK H3YYCHHS
pa3enoB Kypca, HaXOA[IIUXCsl B CTPOroii JJOTHYecKoi nmocneaoBaTenbHoCcTH. [loaToMy xoporiee
YCBOCHHE OJIHOM YacTH JWCIHILIMHBI SBJSICTCS MPEIIOCBUIKOW IS YCIENTHOTO Tepexoja K
crenyromen. 3aganus, TpoOIeMHbIE BOMPOCHI, MPEATOKEHHBIC IS U3yYeHUs AUCIUIUINHBI, B
TOM YHCJIC M JIJII CAaMOCTOSITEIIbHOTO BBITIOTHEHHS, HOCAT MEKIUCIUIUTMHAPHBIA XapakTep U
0a3upyIOTCS, TPEXKAE BCEro, HA NPUYNHHO-CIEJICTBEHHBIX CBS3SIX MEXKIYy KOMIIOHEHTAMH
OKPY’KaIoIIero Hac MHpa.

Jlis mydiiero 3amoMUHAHUS MaTepuana IejecooOpa3HO HCMONb30BaTh MHIUBUIYaTbHBIC
OCOOCHHOCTH M pa3HbIE BHIBI TAMSTH: 3PUTEIBHYIO, CIIYXOBYIO, aCCOIMATUBHYIO. Y CIICIITHOMY
3aMIOMUHAHHIO TaK)Ke CIIOCOOCTBYET MPUBEICHUE SIPKUX CBUJETEILCTB M HATIISIHBIX MIPUMEPOB.
Y4eOHBIi MaTepHal JTOJDKEH TIOCTOSTHHO TTOBTOPSTHCS M 3aKPETIISATHCS.

[Ipy BBIMONHEHUW JIOKJIAOB, TBOPUYECKUX, HH(DOPMAIMOHHBIX, HCCIEIOBATEIbCKIX
MPOEKTOB  0c000€ BHUMAHHE CIIEyeT OoOpamarh Ha MOAOOp MCTOYHHKOB WH(GOPMAIUU H
METOJIUKY pabOThl C HUMHU.

JIyist yemenmHoM ciauum 3adeta (3a4eTa ¢ OIEHKOW) PEKOMEHAYETCS COONIOAaTh CIICTYIONTNE
MpaBuia;

» TloxaroroBka K 3a4eTy (3aueTa C OICHKOW) JIOJKHA TIPOBOJUTHCS CHCTEMATHUCCKH, B TCUCHUE
BCEr0 CEMECTpA.

* lHTCHCHBHAS MTOATOTOBKA JO/DKHA HAYaThCSA HE MO3HEE, YeM 3a MECHIl JIO 3adeTa (3adera C
OIIEHKOM).

* Bpems HEMmocpeJICTBEHHO Tepe]l 3a4eTOM (3adeTa ¢ OICHKOW) JIydYIle HCIIOIh30BaTh TAKHM
00pa3om, YTOOBI OCTaBUTh MOCIETHUI JI€Hb CBOOOHBIM IS TIOBTOPEHUS Kypca B LIEJIOM, s
CHUCTEMAaTH3aIMH MaTepraja u JopaOOTKU OTJICITBHBIX BOITPOCOB.

Ha 3adere ¢ OIICHKOI BBICOKYIO OIICHKY MOJYYalOT CTYJIEHTHI, HUCIOJB3YIOIIUE ITaHHEIC,
MOJTyYEeHHBIC B TMPOIECCE BBITIOTHCHHUS CAMOCTOSATEIBHBIX padOT, a TakKe HCIOJIL3YIOIIHIE
COOCTBEHHBIE BBIBOJIbI HA OCHOBE U3YUYEHHOTO MaTepHaa.

Y4uuThIBas 3HAYUTEIBHBIH 00BEM TEOPETHYCCKOTO MaTephayia, CTYJICHTaM PEKOMEHIYeTCs
PETYISIPHOE MOCEIIEHUE U MOAPOOHOE KOHCTIEKTUPOBAHHE JIEKITUH.

9.  Ilepeuens uHgpopmayuoHnvIxX mexHonozuil, UCNOIb3YeMbIX npu
ocyuiecmeneHuu o0pazo6amenbHo20 RPoyecca no OUCHYUnIune (M0oo0yo), 6KII0UaAsA nePedeHb
npozpamMmnozo  obecnedyeHus U  UHPOPMAUUOHHBIX  CHPABOYHBIX  cucmem  (npu
Heobxooumocmu)

1. TepMuHaIbHBIN cEpBEp, NPEAOCTABISAIONINM K HEMY JOCTYII KIIMEHTaM Ha Oa3e
Windows Server 2016

2. CewmeiictBo OC Microsoft Windows

3. Libre Office cBo001HO pacnpocTpaHsieMblii OHCHBIN MAaKET ¢ OTKPHITHIM UCXOTHBIM
KOZIOM

4. WudopmannoHHo-cIipaBovYHast CUCTEMA: Cucrema  Koncynprantllnroc
(MudopmanrioHHbIi KOMITIEKC)

5. MudopmarmonHo-nipaBoBoe obecnieueHue ['apaHt: DIEKTPOHHBIN MEPUOANYECKUN
cnpaBoyHuK «Cucrema TAPAHT» (OIIC «Cucrema TAPAHT»)

6. AuTuBupycHas cucrema NOD 32

7. Adobe Reader. JIunen3us nponpuerapHas cBOOOHO-PACTIPOCTPaAHIEMAsI.

8. DnekTpoHHas cucteMa aucTaHunoHHoro ooyuenuss AHOBO «MockoBckuit
MEXyHapOAHBIN yHUBEpCUTET». https.://elearn.interun.ru/login/index.php
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10. Onucanue  mamepuanbHoO-mexHUUECKOU oa3zul, Heo0x00umoii onsa
ocyuwiecmenenusn 00pazoeamenbHo2o npoyecca no oucyuniune (Mooynio)

1. KOMIIbIOTEpHI MepCOHANBbHBIE /T MIPEToaBaTeliell ¢ BEIX0IOM B ceTh VIHTepHeT;
2.  HayUIHUKH;

3. BeOKamepsl;

4.  KOJIOHKH;

5. MHKpPO(]OHBI

11. OépazoeamenvHble MexXHON02UU, UCNOTb3YEMbLE NPU OCEOEHUU OUCUUNTUHbL

J1st OCBOGHHUS JUCLUUIUIMHBI UCTIONB3YIOTCS KaK TPAIUIMOHHbBIE (POPMBI 3aHATHI — JIEKLIUU
(TUIBI IEKUMH — yCTaHOBOYHAs, BBOJIHASA, TEKYIasl, 3aKII0UUTEIbHAs, 0030pHast; BUIbI JIEKIIHI
— mpoOieMHasi, BU3yalbHas, JEKIHMS KOH(EpeHLHUs, JEeKIHs KOHCYJIbTAIHs); U CEMHHAPCKHUE
(mpakTUYecKue) 3aHATUS, TaK U aKTUBHbIE M MHTEPAKTUBHBIE (OPMBI 3aHITUN - JEJOBBIE U
pOJIeBBIE UIPBI, PELICHUE CUTYallMOHHBIX 33/1a4 U pa300p KOHKPETHBIX CUTYaIUH.

Ha  y4yeOHBIX  3aHATHUSAX  MCIONB3YIOTCS  TEXHUUYECKHE  CpEJICTBAa  OOyudeHUs
MyJIFTUMEANMHON ayAUTOPUU: KOMIIBIOTEP, MOHHUTOP, KOJIOHKH, HACTEHHBIH 3KpaH, MPOEKTOP,
MUKpooH, maker mnporpaMmMm Microsoft Office ans nemoHcTpauuu mnpe3eHTanuil U
MenuagailioB, BHUICONPOCKTOP JUIA JEMOHCTPALMU  CIAiI0B, BHICOCIOKETOB U Jp.
TectupoBaHue 00y4yaeMbIX MOXET OCYIIECTBISATHCS C HCIOIb30BAaHHEM KOMIIBIOTEPHOTO
000pYyIOBaHUSI YHUBEPCUTETA.

11.1. B ocBoeHnH y4eO0HOI TUCHHUILNIMHBI HCIOJB3YIOTCS CIeAYyHOIHe TPaAuLHOHHbIE
o0pa3oBaTe/ibHbIE TEXHOJIOTHH:

- YTeHUE MPOOIEMHO-UH(POPMALIMOHHBIX JIEKIIUI ¢ UCTIOIIb30BaHUEM JJOCKU U
BUJICOMATEPHAJIOB;

- CEMUHAPCKUE 3aHATHS;

- KOHTPOJIBHBIE OIIPOCHI;

- KOHCYJIbTallUHY;

- caMOCTOsITeNIbHAs paboTa CTYACHTOB C Y4eOHOI ITEepaTypoil ¥ MepBOMCTOUHUKAMH;

- TECTUPOBAHUE TI0 OCHOBHBIM T€MaM JUCLMILINHBI.

11.2. AKTMBHBIC M HHTEPAKTHBHbIE MeTOABI U (opMbI 00yUeHHUsI

N3 nepeuns BUOoOB: («mo3e060t wmypmy, anaiusz HIIA, ananuz npobremuwix cumyayui,
aHAIU3 KOHKPEMHbLIX CUmyayui, UHYUOEHMbl, UMUMAayUus KOJIEKMUBHOU NpOodecCUoOHaNbHOU
OdesmenvbHOCMU,  pa3vlepbléaHue pojel, meopueckas paboma, CEA3aHHASL C O0CB0EeHUeM
OUCYUNTIUHBL, POIeas uepa, Kpyaavlii cmoJ, OUCHym, becedd, OUCKYCCUsl, MUHU-KOHpepeHyus U
Op.) UCTIOJIB3YIOTCS CIIEAYIOIINE:

- oucnym

- ananus npooIeMHbIX, MEOPUECKUX 3A0AHULL, CUMYAYUOHHBIX 3a0aY

- ponesas uepa,

- Kpyenwlii Cmo.i;

- MUHU-KOHGhepeHyusl

-0ucKyccust

- beceoa.

11.3. Oco0enHOCTH 00y4eHHs1 MHBAJIUAOB H JIML ¢ OTPAHNYECHHBIMH BO3MOKHOCTAMH
3nopoBbs (OB3)

[Tpu opranuzanmu oOy4yeHHs MO AUCHUIUIMHE YUUTHIBAIOTCS OCOOCHHOCTH OpraHM3aluu
B3aHMO}IeﬁCTBHﬂ C MHBAJIMAAMHU U JIMDaMH C OTPaHUYCHHBIMH BO3MOXKXHOCTAMU 310POBbS (ﬂanee



— wuHBamuael W smna ¢ OB3) ¢ menbio obecriedeHuss HMX TpaB, pa3pabaThIBAIOTCS
aJlalTHPOBAHHBIC I WHBAIUIOB MPOTPAMMBI ITOATOTOBKH C YYETOM DPa3UYHBIX HO30JIOTHH,
BUIBI M (OPMBI COMPOBOXKACHUS OOYYCHMS, HCIOJB3YIOTCS CIELUAIbHbIE TEXHUYECKHE U
NpOTpaMMHBIE  CpeACTBa OOYYEHHWs, TUCTAHIIMOHHBIE O0O0pa3oBaTeNbHBIE TEXHOJOTHH,
obecnieunBaeTcs Oe30apbepHas cpeia u mpodvee.

Beibop MeTomoB oOydueHHs ompeAensercs —colepKaHueM OOydYeHHs, ypOBHEM
METOAMYECKOTO0 M MaTepHaIbHO- TEXHUYECKOTO OO0ECTeUYeHHUs, OCOOCHHOCTSMHU BOCHPUSATHUS
y4eOHOI HHPOPMAIIUU CTYJICHTOB-HHBAIH/IOB U CTYJCHTOB C OTPAHWUYCHHBIMUA BO3MOXKHOCTSIMHU
310pOBbs M T.A. B o0Opa3zoBaTeiabHOM IIpoliecce MCHOIb3YIOTCS COLUAIbHO-aKTHUBHBIE U
pedieKCUBHBIE METOAbl O0Y4YEeHMs, TEXHOJOTHHU COIMOKYJIbTYPHOM peadbuIuTallud C LENbIO
OKa3aHHs MOMOIIM B YCTAaHOBJICHUH MOJHOLEHHBIX MEXIUYHOCTHBIX OTHOLICHUH C JPYyTUMHU
CTYZICHTaMH, CO3JITaHIH KOM(POPTHOTO IICUXOJIOTUIECKOTO KJIIMMaTa B CTYACHYECKOH TPYIIIIE.

[Tpu oOyueHuH JUI] ¢ OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3/10POBBSI DJIEKTPOHHOE 00yUYeHHE
U JTUCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJOTHH MpPEIyCMATPUBAIOT BO3MOKHOCTH IpHEMa-
nepeaays UHGOpMaIMK B JOCTYIHBIX /Ul HUX (opMax.

OOyuJaromuecs: U3 YHCiIa JIUIl ¢ OTPaHUYECHHBIMH BO3MOXKHOCTSIMHU 37I0POBbsI 00ECTICYCHBI
MICYaTHBIMU M 3JIEKTPOHHBIMU 00pazoBaTeIbHBIMH pecypcaMu B (GopMax, aJanTHPOBAHHBIX K
OTPaHUYCHUSM HX 3/I0POBBSI.
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