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Kommerenmnus

[Tnanupyemble pe3yabTaThl O0yUEHUS MO AUCIUILIINHE

OK-6

3HATL:

CIIOCOOHOCTBIO 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:
CIIOCOOHOCTBIO - 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;

0e3omacHOCTH
- HaBblKaMV NPUMEHEeHUsa COBPEeMEHHOro
MaTeMaTU4YeCKOro UHCTPyYMeHTapua 4 pelleHus
3KOHOMMYECKUX 3ajau;
— MeTOONKOW NOCTPOEHUS aHam3a N NpUMeHeHUs
MaTeMaTU4yeCKnx moaenen a5 OLeHKN COCTOAHUA n
NPOrHO3a Pa3BUTNA IKOHOMUNYECKUNX SAIBJIEHUA N NPOLLECCOB.

K-10 3HaTh:

BJIaJICHUEM - OCHOBHble MeTOo bl OCYLLeCTBIEHNS onepauni

HaBbIKAMU MaTeMaTu4eckoro aHanmsa (gngpdepeHymnpoBaHme,

KOJIMYECTBEHHOI'O U WHTErpupoBaHme u ﬂp),

Ka9eCTBCHHOTO - OCHOBHble MeTOo bl peLleHns CUCTEM JIMHENHbIX

aHalsa anrebpanyecknx ypaBHeHu

UHQOpPMAIK TPU

T — - OCHOBHBIE TIOJXOIbl K TPUMEHCHHUIO KOJHYECTBEHHBIX U

YIIPaBIEHYECKHX Kau€CTBCHHBIX MCTOJOB aHAJIMW3a IMpPHU TMPUHATUHU YIHPABICHUCCKUX

pelIeHUH,

pe].HeHHfI, NPpUHOUIIBI W aJITOPUTMBL TMOCTPOCHHUA SKOHOMHUUYCCKUX,




MTOCTPOCHUS (bMHAHCOBBIX M OPTAaHU3AI[MOHHO YIIPABICHYECKUX MOCIICH.
SKOHOMHYECKHX, YMerTh:

(pMHAHCOBEIX U - OCYLLeCTBJIATb ONnepaLun MaTeMaTUYECKOro aHaamsa B

OpraHHsaltHOHHO- npeaycMOTpPeHHOM obbemMme;

YHpaBJICHACCKIX - peLlaTb CUCTEMBI JIMHENHbIX anrebpanyecknx

MOJCJICH ITYTEM UX o

aJanTannn K ypaBHEHUW; .
- OCYHIECTBIATH BBI60p MaAaTEMATHYCCKUX MoaeJieu

KOHKPETHBIM
sajauaM ynpapienus | OPTAHM3ALMOHHBIX  CHCTEM, AHAIM3UPOBATH X  aJICKBAaTHOCTH M

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 cCmpyKkmype 00pa3zo8amenbHoll nPpozPammol

JlucuunianHa OTHOCUTCS K 6a30Boii yactu yueOHoro miuaHa OITOII.

JlaHHasi MUCUUIUIMHA B3aUMOCBSI3aHA C APYTUMHU TUCHUIUIMHAMH, TaKUMHU Kak: «OCHOBBI
WHGOPMAIIMOHHON ~ KyJIbTypbl ©  HHOpMaTuka», «DKoHOMUKa», «HH(bopManmoHHbIE
TEXHOJIOTHH B MEHEPKMECHTE).

W3ydyenne IUCHMIUTUHBI TMO3BOJUT OOY4YaIOIIUMCSl pPEa30BBIBATH OOILIEKYJIbTYpPHEIE,
obmienpodeccHoHaNbHBIE W MPO(PECCHOHAIBHBIE KOMIIETCHIIMM B MPO(EeCcCHOHATLHOM
NEeSATENbHOCTH.

B wacTHOCTHM, BBITYCKHUK, OCBOMBIIUI MporpamMMmy OakanaBpuaTra, B COOTBETCTBHH C
BBHIOpAaHHBIMU ~ BHJIaMU  JCSITENBHOCTH, JODKEH OBbITh TOTOB  pelIaTh  CIEAYIOIIHe
poQeCCHOHAIIbHBIE 33/1a4H:

OpP2aHU3AYUOHHO-YNPABIEHYECKAsL 0esiMeNlbHOCb.!

ydJacThe B pa3pabOTKe M peanu3aldd KOPIOPATUBHOM M KOHKYPEHTHOW CTpaTervuu
OpraHM3alllH, a TaKKe (PYHKIMOHAIBHBIX CTpAaTeruii (MapKETHHIOBOM, (PMHAHCOBOM, KaIPOBOI);

yJacTHe B pa3paboTKe U pealn3alii KOMILIEKCa MEPOIIPUSTUI ONEPallMOHHOTO XapaKTepa
B COOTBETCTBUU CO CTPATErMel OpraHu3allly;

IJIAHUPOBAHKE IEITEIILHOCTH OPTraHU3alMK U TTOPA3ACIICHUI;

(dbopMUpOBaHNE OPTAaHU3AIMOHHON U yIpaBIeHUYECKON CTPYKTYphl OpraHU3alni;

opraHuzanusi paboThl UCTIOTHUTENEH (KOMaHIAbl UCTIOTHUTENEH) IIst OCYIIECTBJICHUS
KOHKPETHBIX MPOEKTOB, BUJIOB JIEATEIBHOCTH, paboT;

pazpaboTka W peanu3alus NPOEKTOB, HAMPABICHHBIX Ha pPa3BUTHE OpraHU3alUU
(mpeanpusATHUs, OpraHa ToCyIapCTBEHHOTO WM MYyHHIIUIIAIHLHOTO YIIPaBIEHUS);

KOHTPOJIb JI€ATEIbHOCTH MOAPA3IeIeHUN, KoMaH ] (Ipymni) paOOTHUKOB;

MOTHUBHUPOBAaHME U CTHUMYJUPOBaHUE MEpCOHala OpraHu3aluy, HANpPaBICHHOE Ha
JOCTI)KEHHUE CTPATETMUYECKUX M OTIEPaTUBHBIX LIETIEH;



y4acTHe B yperyJMpOBaHUHM OPraHU3AIMOHHBIX KOH(IUKTOB Ha YPOBHE MOJpa3/IeiICHUs U
paboueil KoMaHbI (TPYTIIbI);

UHDOPMAYUOHHO-AHATUMUYECKAS 0esTMENbHOCTb:

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

MOCTPOCHHUE W MOJJECpPKKa (DYHKIIMOHUPOBAHUS BHYTPEHHEH WH(POPMAIMOHHOW CHCTEMBI
opraHuzalMu Ui cOopa HUHPOPMALMU C LENbI0O MPHUHATUS PpEIICHUH, IIaHUPOBAHUS
JESITeTbHOCTH ¥ KOHTPOJIS;

CO3laHMe W BeAeHUE 0a3 JMaHHBIX MO Pa3IMYHBIM IOKa3zaTelsM (yHKIMOHUPOBAHUS
OpraHu3alMN;

pa3paboTka U mojAepKKa (PyHKIIMOHUPOBAHUS CUCTEMbI BHYTPEHHETO JTOKyMEHTO000pOTa
OpraHu3alyy, BeJeHHEe 0a3 [TaHHBIX 10 pa3IHYHBIM IIOKa3aTeNsM (QYHKIIMOHUPOBAHHS
OpraHH3aLHnii;

pa3paboTKa CUCTEMbI BHYTPEHHETO IOKYMEHTOO00pOTa OpraHu3aIuy;

oleHKa 3(pPEeKTUBHOCTU POEKTOB;

MOJIrOTOBKA OTYETOB TI0 pe3yJIbTaTaM HHPOPMAIMOHHO-aHAIUTHYECKON JIeSITeTbHOCTH;

oleHKa 3(pPEeKTUBHOCTHU YNPaBICHUYECKUX PEIICHHIA;

NPeOnpUHUMAMENbCKAS 0eSIMENbHOCHb.

pa3paboTka 1 peanu3alys OU3HEC-IUIAHOB CO3aHUsI HOBOTO OM3HECa;

OpraHu3aIys U BEJACHUE MPEAPUHUMATEIHCKON JIEATEIIEHOCTH.

3. Obvem oucuuniunbl

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

4. Cooeprcanue oucyuniunst (M0o0yns), CMpyKmypuposannoe no memam / pazoenam
C YKa3anuem OmeedeHH020 HA HUX KOJIUYECMEd AKAOeMUUECKUX 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
1 Paznein/Tema 3ansTus
/ JEKIMOHHOI0 3aHATHS CEMMHAPCKOI0 THIIA CaMocTos-
n THIIA TeJabHas
Texyuu Hnvle Ilpaxkmu- Cenm- Jlabopa- | Unvie paﬁoTa
y’{e6Hbl€ yeckKue HapbL mopHbvle 3aHAmu
SAHAMUA| 3AHAMUA P pa6 A
1 | Yucnosele 2 2 4
MOCIIEIOBATEIIHFHOC




TH, ITPCACIIbI.

[Ipenen U
HENPEPBIBHOCTH
byHKIMM ~ OJHOM
MepEeMEHHOMN

[TIponzBonHas "
muddhepeHman
bYyHKIIMM  OJTHOM
MIEPEMEHHOMN

Hccnenosanne
byHKIMH  OmHOU
TIepEMEHHOI

OyHKIMHT
HECKOJILKHX
TIEPEMEHHBIX

Heonpenenennsiii
WHTETpal

OrnpeneneHHbI
MHTETpal

Juddepenunansu
bIC YPaBHCHHUS

MartpuuHas
anredpa

O =

Onpenenureny,
oOpatHas
MaTpHIIA.

—_—

JInnennrie
MIPOCTPAHCTBA

BekropHbie
JIMHEHHBIC
MIPOCTPAHCTBA,
JIMHEHHBIC
npeoOpa3oBaHMs

W

Panr matpuis

Bo—

CucreMsl
JIMHENHBIX
ypaBHEHUH

Dn =

3amaya TUHEHHOTO
IPOrPaMMHUPOBAHU
S

3,75

IIpomexxyTounas
aTTecTanus

0,25

Hroro

144

OuHo-3a0uHast popma o0yueHHs

Pa3zpen/rema

Buabi yueOHoii padoTsl (B 4acax)

KonTakTHas pabora




3auaTus

3ansarus CEMUHAPCKOIo TUIIA

No JEKIIMOHHOT0 CaMocCTOsI-
Tana TeabHas
I padora
Jlexyu | Hnore Ipaxmu- Jlabopa-
Cemu- Unvie
u y1l€5Hbl€ yeckue mopHbvie
Hapwl 3AHAMUA
SAHAMUA| 3AHAMUA pa6
YucoBeie
1 | mocaemoBaTEIbHOCTH, 1 1 6
TIpEICIIbI.
[Ipenen "
HEIPEPLIBHOCTH
GbyHKIIUN OJIHOM
MEPEMEHHOMN
IIponzBoaHas Hu
nbdepennman
3 | mubdepenn o2 4 6
byHKIIUN OJTHOM
MEPEMEHHOMN
HUccnenosanune
4 | byHKUUMH OJIHOH 2 2 6
MepEeMEHHOMN
OyHKIMU
5 | HECKOTBKHUX 2 2 6
TePEMEHHBIX
Heonpenenenanrit
6 el 1 1 4
HHTETpal
OnpenenecHHBINA
7 | PrPeA 1 1 6
WHTETrpaj
2 HuddepenunaabHbie 1 1 6
ypaBHEHUS
9 | Marpuynas anrebpa 2 2 6
1 | Onpenenurenu, ) 4 6
0 | oOpaTHas MatpuIia.
1 | JIuHelinbie | 1 6
1 | mpocTpaHcTBa
Bekropheie
1 JIMHENHEBIE
5 | MPOCTpaHCTBa, 1 1 6
JIMHENHEBIE
npeoOpazoBaHus
Lip
3 aHT MaTpPHUIIbI 1 1 6
CHucTteMbl JTUHEHHBIX
1 . 4 4 6
4 | ypaBHeRHi




3amaya  JTMHEHHOTO
MIPOTrpaMMHUPOBAHUS

7,75

[TIpoMexxyTouHas
aTTecTanus

0,25

Htoro

144

3aouHnas popma oOydeHHs

Pa3nena/rema

Buasbl yueOHoli padoTsI (B 4acax)

KonrakTHas pabora

3auarus

JICKIITUOHHOI'0

THIIA

3ansaTus CEMMHAPCKOro Tuma

Jlexyu | Huvie

u

yuebHble
3aHAMUA

Ipaxmu-
yeckue
3aHAMUA

Cemu-
Hapol

Jlabopa-
mopHbvie
pab.

Hnvie
3aHAMUA

Camocrosi-
TeJbHAs
padorta

YuciaoBbie
MOCJIEI0BATENBLHOCTH,
TIpECIIbI.

[Ipenen u
HETPEPHIBHOCTH
GbyHKIUN OJTHOM
MepEMEHHOMN

IIpousBognas u
muddepenmman
¢byHKIMN OJTHOM
MePEMEHHOMN

12

HccaenoBanue
byHKIMH OJTHOM
TepEeMEHHON

12

OyHKIUU
HECKOJIBKHUX
MEPEMEHHBIX

12

Heonpenenennsrit
HHTErpan

OrnpeneneHHbIi
HHTETpal

Huddepenunanpusie
YpaBHEHHUS

MatpuyHas anreOpa

Onpenenureny,
oOpaTrHasi MaTpHuIa.

p— O = | O

JInnenHwie
MPOCTPAHCTBA




Bekropuble

1 JIMHEWHbIE

» | IPOCTPaHCTEa, 1 6
JMHEWHbIE
npeoOpa3oBaHus

; Panr maTpunst 1 1 6

1 CHCTGMBIVHHHeﬁHLIX 1 1 12

4 | YpaBHEHUH

1 | 3agaya  JITUHEWHOIrO 1 10

5 | mporpaMMupOBaHUs

[IpomexxyTounas ]
aTTecTanus
Hroro 144
4.2.  Tlporpamma AUCUHUIUIMHBI, CTPYKTYpPHpPOBAaHHAS 1O TeMaM / pa3aenam
4.2.1. CopepxaHue JEKIUOHHOTO Kypca
Ne i/ HanmeHoBaHHe TeMbl CoaeprxaHue JICKIIHOHHOTO 3aHATHS
1| (pa3aeJia) AMCUUNJIMHBI

1 Teopust MHOXECTB MHoxecTBa U X 0003HaueHus. BelecTBeHHbIE Yyncia
Yucnossie " nx OCHOBHBIE CBOMCTBA. Haubonee
MOCJIE0BATENBHOCTH YHOTpeOUTENbHbIC MHO’KECTBA. OrpaHudeHHbIE

(cBepxy, CHHM3Y) U HEOTpaHHMYEHHBbIE (CBEpXY, CHM3Y)
MHOkecTBa. HaumOomnpmmii (HaUMEHBIIUNA) DIEMEHT
MHO’KecTBa. BepxHsis (HIKHSASI) TpaHb MHOKECTBA.
UucnoBele MOCIEIOBAaTENIbHOCTY M €€ CBOMCTBA.
OrpaHuveHHbIE u HEOTpaHUYCHHbIE
IIOCJIEI0BATENBHOCTH. IIpenen YHCIIOBOU
MOCIIEZIOBATELHOCTH U €ro cBoiicTBa. Cxopsimuecs
NI0CJIEI0BATENBHOCTH.

2 [Ipenen u HeNpPepHIBHOCTH Omnpenenenne (GyHKIMM W OCHOBHBIE  TTOHSTHS.
(byHKUIMM OJHOM Crioco0Ob1 3amanus ¢QyHkuumu. ['padmku OCHOBHBIX
MepEeMEHHOMN anemMeHTapHblXx  QyHKuud. [loHsATHE ClOXKHOW U

oOpatHOi (yHKIUH.

[Ipenen ¢ynkuun. OIHOCTOPOHHUE U JIBYCTOPOHHHUE
npenensl. beckoneyHo Manbie (OECKOHEUHO OOJBIIHE)
BEJIMUMHBI U UX CBSI3b C MpeaenaMu QyHKIH.
OcHOBHbBIE TIPUEMBI PACKPBITHS HEONPEIECIEHHOCTEN
Npyu  BbIUMCICHUM mpenaenoB. IlepBelii U BTOpOit
3aMedaresibHble IpeAeibl. Bropol 3amedaresbHbIN
Ipeses B 3a/1a4e O HAUYNCIICHUH MTPOLICHTOB.
HenpepbiBHOCTh (YHKIIMM B TOYKE W Ha MHOXECTBE.
Touku pa3psiBa U ux Kiaccudukaius. HempepbiBHOCTH
OCHOBHBIX AJIEMEHTAPHBIX (DYHKLHUH.

3 [IpousBoanas u [TonsTHe Mpou3BOAHON (PYHKITMU OJHON NEPEMEHHOM.
muddepernran GyHKIH Pu3nyeCcKHii, TEOMETPUUYECKUH H SKOHOMHUYECKUM




OJIHOM IIEPEMEHHOU

CMBICJI IIPOU3BOJHON. Y paBHEHHE KaCATECIILHOM.
[TonsiTue nuddepeHnupyemoit GyHKIHH.
Heo6xonumoe u JOCTaTOYHOE yCIIOBHE
muddepernupyeMoctd. CBS3p  HENPEPHIBHOCTH U
muddepeHpyeMocTd (GYHKIUU OJHOM MEePEeMEHHOM.
OcHoBHBIE TeopeMbl 0 AuddepeHITUPYEMBbIX (DYHKITHIX
U UX TPUIIOKEHHSL.

[Tonstne muddepeHnmana m €ero TEOMETPUUCCKUN
cmbici. CpoiicTBa auddepeHnnana (yHKIUU OJHOU
MePEMEHHO.

[TpousBonusle u nugdHepeHIransl BICHIUX MOPSAKOB
(byHKIIMH OJTHOM TIEpeMeHHOM 1 uX cBoicTBa. [IpaBuio
JlonuTasst uist BRIYMCIIEHUS PeieoB (YHKINH.

HccnenoBanue GhyHKImiA
OJIHOM IIEPEMEHHOU

[lonsiTue W TpHU3HAKKW BO3pacTaHus U yObIBaHUS
¢yHkuun B Touke W Ha uHTepBane. llonstume 00
KcTpeMyMax (GyHKIUM OIHOW IEepeMeHHOH. 3amaya
MakcUMM3auuu npuObIH ¢GupMel. HeoOxoaumbrid u
JIOCTATOYHBIE TPU3HAKN SKCTPEMYMOB (DYHKIIUU OJTHOU
IIEPEMEHHOM.

KpuBuzna ¢ynkiuu. Beimykisie (BoruyThie) (yHKITUH
onHOW mepemeHHoil. HeoOxoammoe u gocTaTodHOe
YCIIOBUS BBIIYKJIOCTU (BOrHYTOCTH). Touka meperuda.
HeoOxomuMoe W 1OCTaTOYHOE  YCIOBHSL — TOYKH
neperuoa.

BepTukanbHble, TOPU30OHTAIBHBIC U HaKJIOHHBIC
acUMMTOTHI rpaduka QYHKIMU OJHOM MepEMEHHOM.
UccnenoBanne (GyHKIMH OAHOM TNEpEeMEHHOH ¢
UCIIOJIb30BAaHUEM IE€PBOM M BTOPOIM MPOU3BOJHBIX U
noctpoenue ee rpaduka. OmnpeneneHue ri100aIbHOTO
MakcuMyMma (MUHUMYyMa) (DYHKIIMH OJTHOM MepeMEeHHOM
B 00J1aCTH €€ ONpeCICHUS.

DyHKIUU HECKOJIBKUX
MEPEMEHHBIX

OyHKIMK ABYX TNepeMeHHBIX. [loHATHE O JIMHUH
ypoBHS (DYHKIMK IBYX MepeMeHHbIX. O0oOIIeHne Ha

cirydai ¢byHKUMR HECKOJIbKUX HEPEeMEHHBIX
DKOHOMHUYECKHE WIUTIOCTpanuu ((YHKIMU crpoca |
HpEeIOKEHMS, byHKUIMA MOJIE3HOCTH,

Npou3BOJCTBeHHAs (yHKIMA). DYyHKIHH HECKOIBKHUX
MEPEMEHHBIX, UX HENPEPHIBHOCTD.

[Ipou3BoHBIE TIO HANIPABICHUIO (DYHKIIMKA HECKOJIBKHX
NepeMeHHBIX. ['paaneHT  (QYHKIMU  HECKOJIBKHX
NepeMeHHbIX. YacTHbIE TPOU3BOAHBIE M YACTHBIC
muddepennmanel. [loaaeni auddepennuan GyHKIAN
HECKOJIBKUX TIEPEMEHHBIX. OKCTPEeMyMbl (QYHKUIUI
HECKOJIbKHX MEPEMEHHBIX.

Heomnpenenenusii uaTerpan

[lepBooOpasnas pynkun. HeomnpeneneHHsii HHTETpa
U €ro OCHOBHbIE CBOWCTBa. Tabiuia HEolpeaeeHHbIX
WHTErPaJIOB.

Henocpencrsennoe uHTerpupoBanue. MeTol 3aMeHBI
IIEPEMEHHOMN B WHTETPUPOBAHUM. Meron
UHTETpUpOBaHus 10 4YacTsM. OCHOBHBIE TIpyIIIbI
MHTETPAIOB, OepylIuxcs 1o yactsaM. VHTerpupoBaHue
MPOCTEHUIIINX PAIIMOHATIBHBIX TPOOEH.




OmnpeneneHHblil HHTErpai

Onpenenennbiii  uHrerpan. @opmyna  HeloroHa-
JletiOuuIa. OCHOBHBIE CBOWMCTBa OINPEIEITCHHOTO
uHTerpana. OCOOCHHOCTHM 3aMEHbl  MEPEeMEHHOUW U
(bopMyNnBl  WUHTETPUPOBAHUS MO  YacTsIM s
OIIpEAEIEHHOT0 NHTETpaa.

['eomeTpryeckuii CMBICT OMPEIAEIEHHOIO0 HWHTErpasa.
[IpuiosxeHus: onpeneseHHOro HHTerpaia.

WNHTerpan ¢ NEpeMEHHBIM BEPXHHM  IIPENEIIOM.
HecoOGcTBeHHbIN HHTErpaIl.

Huddepenunansusie
ypaBHEHUS

O6urme ceaenus o AuddepeHnanbHbIX YpaBHEHUSX.
3aga4n, TPUBOASAIINE K OOBIKHOBEHHBIM
muddepeHnranbHbIM ypaBHeHUSIM. [TonsaTre 06 o0mem
¥ YaCTHOM pemeHus X aAudepeHnnanbHbIX ypaBHEHHH.
JuddepeHnunanbapie ypaBHEHHUs] TEPBOTO MOPSIKA.
Jluneiinple nudQepeHInaIbHbIE YPaBHEHHUS MIEPBOTO
nopsiika  C  pa3feisIOIIMMUCS  TePEeMEHHBIMHU.
OnHOpOIHBIE muddepenmansHbe ypaBHEHUS
nepBoro mopsiaka. JluHeinble — auddepeHnnanpHbIe
yYpaBHEHUsI C IOCTOSIHHBIMU KOA(PHUIIMCHTaAMHU.

Matpuynas anreOpa

OCHOBHEBIE CBCJACHUA O MaTpuuax, BHJAbI MaTpull,
CJIO’KE€HHE, YMHOKEHHE MaTpUL], YMHOXKEHHE Ha YHUCIIO,
TPAaHCIIOHUPOBAHKE, CBOWCTBA ONEPALIUN.

10

Omnpenenurenu, oOpaTHas
MaTpula

Onpenenenne OIIPEETIUTENS, CBOICTBa
ONpeAeNuTeNs, anreOpanueckue JONOJHEHUS U
MUHOpPBI, aJITOPUTMbI BBIYUCIICHUS ONPEIECINUTENCH,
pa3oXKEeHue 10 CTPOKe M CTOoNOIy, Teopema o
CYLIECTBOBAaHMM  OOpaTHOM  MaTpullbl, CHOCOOBI
MOCTPOEHUS OOpaTHON MAaTpHIlbl, CBOMCTBA OOpPAaTHBIX
MAaTpHL, ONPENEIUTENN TPEYTOJIbHON MaTPUIIBL.

11

JIuneliHbple NPOCTPAHCTBA

OmnpeneneHre JIUHEWHOTO NPOCTPAHCTBA, MPUMEDHI,
NOHATHE  pa3MEpPHOCTM M 0a3uca, JMHEHHas
3aBHUCUMOCTbh U JIMHEWHas HE3aBUCHUMOCTbH 3JIEMEHTOB
JIMHENHOI O IPOCTPAHCTBA.

12

BekropHble TMHENHBIE
IIPOCTPAHCTBA, JIMHEHHBIE
npeoOpazoBaHus

OmnpeneneHne BEKTOPHOTO MPOCTPAHCTBA, ONEPAIMH C
BEKTOpaMH, MAaTpULBl JIMHEHHBIX IpeoOpa3oBaHUH,
roMomMoppu3M " nzomophusm JIMHENHBIX
NPOCTPAHCTB, NPUMEPHI JTUHEWHBIX MNpeoOpa3oBaHU
BEKTOPHBIX POCTPAHCTB.

13

Panr maTpunst

OnpeneneHue  paHra  MaTpulpl, 3JIEMEHTapHBIE
npeoOpa3oBaHus MATpHI], HE MEHSIOIINE PaHT, CBS3b
paHra ¢ 4YHUCIOM JIMHEHHO HE3aBUCUMBIX CTPOK H
CTOJIOIIOB, CTHOCOOBI BBIYMCIICHHUS paHTa MaTPHIIHI,
[IPEACTABJIICHUE CTPOK MAaTpULbl B BHJE JIMHEHHOU
KOMOMHALIUM  HE3aBUCHUMBIX  CTPOK, MpHUBEACHUE
MaTpULlbl K TPEyroJIbHOMY BHIY C IOMOUIbIO
AJIEMEHTApHBIX MPE0OPa30BaAHUIA.

14

CucreMsl JIUHEHHBIX
ypaBHEHUH

OO01mure MOHSTHS, MATPUYHOE TIPEIICTABICHUE CHCTEMBI
JIMHENHBIX YPaBHEHUU, OJHOPOJHbBIE U HEOAHOPOIHbIE
cucteMbl. CHCTEMBI C ONpEAETUTEIEM, HE pPaBHBIM
HYJII0, METO/1 00paTHOI MaTpulibl, hopmyisl Kpamepa.
PaBHOCHUIIBHOCTh CHCTEM JIMHEMHBIX YPAaBHEHUH NPHU




3J€MEHTaPHBIX peoOpa3oBaHuUsX, Teopema
Kponekepa-Kaneninm 0  COBMECTHOCTH  CHCTEMBI
JIMHEHHBIX YPaBHEHUU, CHUCTEMbI C PAHIOM MAaTpHIIBI,
MEHBIIMM  4YHCJIa  MEPEMEHHBIX,  Pa3MEpPHOCTh
MPOCTPAHCTBA peUIeHHH, (yHIaMEHTAllbHAs CHCTeMa
pelieHnii OJHOPOJHON CHUCTEeMBI, O0O0Iee perieHue
HEOJAHOPOJHOM  cuctembl, Meron laycca s
HaxoxaeHuss DPCP wu oOmiero pemeHus CHUCTEMBI
JIMHEVHBIX YPAaBHCHUM.

15 3agayva JIMHEHHOTO OO6mass maremarudeckass (GOPMYJIUPOBKAa OCHOBHOM
IPOrpaMMHUPOBAHUS 3aJaud JIMHEWHOro mnporpammupoBaHus. CHUMILIEKC-
MOIXO0[ K PELICHUIO 3aJa4n JMHEUHOT O
nporpammupoBanus. McnonszoBanne MS Excel mns
HaXO0XICHUSA peleHus 3aJa4n JIMHEHHOT O
IIPOrpaMMHUPOBAHHUS
4.2.2. CopepxaHue NPAKTUUECKUX 3aHATUN
Ne i/ HaumenoBaHue TeMbl CoaeprxaHue MPaKTHYeCKOI0 3aHATHS
1 (pa3aesia) AMCUUIJIMHBI

1 Teopust MHOXECTB Paccmorpenue npumepoB MHOkeCTB. PaccmoTpenune
UYucnossle IIPUMEPOB UUCIIOBBIX MIOCIEA0BATEIBHOCTEN.
MOCJIeI0BATEILHOCTH Cocrasnenue (popmyIibl OOIIETO WICHA YUCIOBOU

II0CJIEI0BATENBHOCTH. BbIunciieHue npeaenon
YHUCJIOBBIX MOCIEN0BATEIIBHOCTEN.

2 [Ipenen n HENPEPBIBHOCTH Brrancnenue npenenoB GyHKINH C HCTIOIB30BAHUEM
(byHKUIMU OJHOM OCHOBHBIX TeOpeM o npenenax. Haxoxnenue
MEPEMEHHOMN OJHOCTOPOHHHUX MpeNenoB. Penienne npuMepoB Ha

BBIUUCIICHHE MIPEENIOB (QYHKIUH B CIydae
BO3HUKHOBEHUS HEOIPEIEICHHOCTEN pa3InyHbIX
THUIIOB, OTPa0OTKa IPUEMOB YCTPAHEHHUS
HEONPEIEIICHHOCTEN Pa3INYHbIX THIIOB.
HccnenoBanue QyHKIMIA HAa HEIPEPHIBHOCTb.
Haxoxxnenne Todek pa3pbiBa (DyHKIIUH U OTIpEIeIICHUE
UX TUIIOB.

3 [IpousBogHas n Haxoxnaenue nponsBogHoi GyHKINU C

muddepennman GyHKIun
OJHOM MEPEMEHHOM

UCIIOJIB30BAHUEM OIIPENEIICHUS TOHATUSA IPOU3BOJHOMN.
Haxoxxnenne npon3BogHON GyHKIIUU C
UCIIOJIb30BaHUEM IPaBUiI TG PEepeHIMPOBAHUS U
(dopMyJ1 IPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX
(YHKUMH ¥ BBIYMCIIEHUE 3HAYCHUH IPOU3BOTHON B
3alaHHOM Touke. HaxoxaeHue npon3BOIHOM CIOXKHOM
¢yHkuuu. Pemenue 3agay Ha onpeneneHue yria
HaKJIOHA KacaTeJbHOM K rpaduKy QYHKIMH B
3alaHHOM TOoukKe. PerieHue 3aa4 Ha HaxXOXKEHUE
muddepernnana GyHKIIH.

Pemenue 3a1au Ha HaXOKIEHUE TPOU3BOIHBIX U

g depeHnnanoB QyHKIMU BTOPOTO, TPETHETO U
JPYTHUX IOPSAKOB.

Boruncnenue npenenoB GyHKIMM ¢ IPUMEHEHUEM
npasuia Jlonuras.




UccnenoBanmne GpyHkmii
OJIHOM MEPEMEHHOM

Nzydenune anroputma ucciuenoBaHus QyHKIHH.
Pemenue 3a1a4 Ha ornpeeieHue MOHOTOHHOCTH,
HKCTPEMYMOB, KpUBH3HBI GyHKUIMHU. HaxoxeHue
acuMnToT dbyHkiuu. [Toctpoenue rpagukoB QyHKIHH.

OYHKIMU HECKOJIBKUX
MEPEMEHHBIX

PaccmoTpenue npuMepoB (QyHKIUNA HECKOIBKUX
nepeMeHHbIX. Pemenue 3a1ay Ha HaXOXIECHUE
rpaaueHTa (pyHKIUH OBYX epeMeHHbIX. Haxoxaenue
YaCTHBIX [TPOU3BOHBIX U MOIHBIX U dhepeHInanon
(yHKIMU IBYX NIepeMeHHbIX. Pemenne 3aqad Ha
orpezieNieHUuE SKCTPEMYyMOB (DYHKIIUU ABYX
IIEPEMEHHBIX.

Heonpenenenuslit nuaTerpan

Pemenne 3a1a4 Ha HaXOXK/IEHHE HEOTIPEICIIEHHOTO
MHTETpaia ¢ UCIOJIb30BaHUEM OCHOBHBIX CBOWMCTB
HEOTpe/IeICHHBIX HHTETPAJIOB , @ TAK)Ke PUMEHEHUS
METO/I0OB HETIOCPEICTBEHHOTO MHTEIPUPOBAHHMS,
3aMeHbI IEPEMEHHON 1 MHTETPHUPOBAHUS MO YaCTSIM.
OTtpaboTka HaBBIKOB HHTETPUPOBAHUS PALIMOHAIBHBIX
IpoOeid, TPUrOHOMETPHYECKUX (PYHKIHUH.

OrnpenenieHHbIN UHTETPa

Pemenue 3an1a4 Ha BBIYMCIEHUE ONIPEIEICHHOTO
UHTerpaia ¢ momoibsto Gopmymnsl Hetorona-Jleitbnuna,
C MCIOJIb30BAHUEM OCHOBHBIX CBOMCTB OIPEIEIECHHBIX
MHTErpasioB. Pelienue 3an1ad Ha NPUMEHEHHE METOJIOB
3aMEHbI IEPEMEHHON U UHTETPUPOBAHMS 110 YaCTSAM B
OIIpEACICHHBIX UHTErpaJiax.

Pemenue 3amaq Ha cocTaBieHne HOPMYITBI U
BBIYUCIICHHE UIOIIAAeH IOCKUX (QUryp.

Huddepenunanbabie
ypaBHEHUs

PaccmoTpenue npumepoB, IPUBOAIINX K
nuddepeHranbHbIM ypaBHeHUSAM. Perienue 3a1au Ha
muddepeHnaIbHble ypaBHEHUS IEPBOIO MOPSIKA C
pa3feAoIUMUCs IEpeMeHHbIMU. Penenne
OJIHOPOAHBIX MU depeHINaIbHbIX YPaBHEHUI IEpBOTO
HOpSIIKA.

Matpuynas anreOpa

Pemrenue 3amad Ha clI0KEHHE MAaTPHI], YMHOKEHHUE Ha
YHCII0, IPOU3BEICHUE, BO3BEACHUE B LIETYIO
MOJIOKUTEIBHYIO CTENIEHb, TPAHCTIOHUPOBAHNE

10

Omnpenenurenu, oOpaTHas
MaTpuna

Pemenue 3aga4 Ha BEIYMCIIEHUE ONPEAETUTENEN
MaTpuil 2 ¥ 3-ero nopsijka, BeIYUCICHUE
onpeIeUTeNIeH MopsAKa BbIIIE 3 ¢ TOMOIIBIO
Pa3IoKEeHUS TI0 CTOJIOIY TN CTPOKE, HAXOXKICHUE
00paTHOM MaTPUIIBI C UCTIOTH30BAHUEM
anreOpanvecKux JOMOJTHCHHM.

11

JIunenHple MPOCTPaHCTBA

Pemenue 3a1a4 Ha ocTpoeHne 0a3UCOB BEKTOPHBIX
IPOCTPAHCTB, ONpeAeTIeHHs 00pa30B MPOCTPAHCTB MPU
JMHEHHBIX TPeoOpa30BaHUAK, PELICHNE 3a7a4 Ha
orpeziesieHUE JIMHEHHOW 3aBUCUMOCTH BEKTOPOB.

12

BekropHble TMHENHBIE
IIPOCTPAHCTBA, JIMHEHHBIC
npeoOpa3oBaHus

Pemenue 3a1auy Ha onpeesieHne paHra MaTpHUIlbl
METOJIOM OKaWMJISIOIINX MUHOPOB M METOJIOM
MIPUBEICHUS K TPEYTOIBHON (hOpME C TTOMOIIBIO
2JIEMEHTapHBIN MTPeoOpa30BaHUM

13

Panr maTpunst

Pewenne 3a1a4d Ha onpeieIeHUE COBMECTHOCTH
CHUCTEMbI, HAXOK/ICHHSI PELLIEHUSI CUCTEM JIMHEHHBIX
ypaBHeHU# MeTonoM Kpamepa u meTonoMm obpaTHOit




MaTpHIIBL.
Onpenenenusi pa3MEpHOCTH MPOCTPAHCTBA PEUICHUN U
HaxoxaeHue ®CP ogqHOpoAHOM cUCTEMBI TPU paHTe
MaTpHIbl MEHBIIIE YUCIIA HEU3BECTHBIX C IIOMOIIBIO
MPUBEJEHUSI CUCTEMBI K TPEYTOJIbHOMY BUYy METOJOM
l"aycca.

Haxoxpaenue o01iero pereHuss HeOHOPOIHON
CUCTEMBI KaK CyMMbI YaCTHOTO PELICHHs U 00IIEro
pelieHus 0JTHOPOIHOM.

14

CucTeMbl JIUHENHBIX
ypaBHEHUI

CBeneHue TUHEWNHON ONITUMU3ALIMOHHON 3a1a4U K
3a/1aue JMHEHHOro nporpaMmmupoBanus. [Ipumenenne
rpau4IecKOTo U CUMIUICKC-METOI0B K PEIICHUIO
3a/1a4u JUHEHHOTO MPOrPaMMHUPOBAHHUS.
Hcnonb3zoBanue MS Excel 11t HaxXoxaeHHsI penieHus
3aa4M JIMHEHHOTO MPOrpaMMHUPOBAHUS

15

3azaya JUHEHHOTO
MIPOrpaMMHUPOBAHUS

OOmast maremaTnueckas (HOpMyJIUPOBKAa OCHOBHOM
3aJaud JIMHEWHOro mnporpamMmupoBaHus. CHUMILIEKC-
HOJXO0J K PELICHHIO 3a71aun JTMHEHHOTO
nporpammupoBanus. McrnonszoBanne MS Excel mis
HaXOXKIECHUs peleHus 3a71aun JTUHEHHOTO
IPOrpPaMMHUPOBAHHUS

4.2.3 CopnepxaHue CaMOCTOSITEILHONW PabOTHI

Ne i/

HanmeHoBaHMe TeMBbI
(pa3aesia) IMCHUNIMHBI

Coaep:xanue caMoCTOATEILHOI PadoThI

Teopust MHOXKECTB
UucnoBrle
TOCJIEJ0BATEIILHOCTH

MmuosectBa 1 uX 0003HaueHus. BeliecTBeHHbIe Yncia U
UX OCHOBHBIe cBoiicTBa. Haubonee ymorpeOuTenbHbIC
MHOKecTBa.  OrpaHudeHHble  (CBepXy, CHHU3Y) H
HEOrpaHMUYEHHbIE  (CBEpXy,  CHHU3Yy)  MHOXECTBA.
HanbGonpmmii  (HaMMEHbLINI) 3JEMEHT MHOXKECTBA.
BepxHss (HUXKHAS) TpaHb MHOXECTBA.

UucioBbIe IIOCIENOBATEILHOCTH U €e CBOIICTBA.
OrpaHnyeHHbIC u HEOTPaHUYECHHBIE
[IOCJICIOBATEIILHOCTH. [Ipenen 9HCIIOBOU

[MOCJICIOBATEILHOCTY M €ro CBOMCTBA. CXOI(SIIJ_II/IGCSI
MTOCJICAO0BATCIIBHOCTH.

[Ipenen u HENIPEPBIBHOCTD
(b YHKIIMH OJTHOM TTepeMEeHHON

Onpenenenne GyHKIMH U OCHOBHBIE MOHATHs. CrocoObl
3agaHus QyHKUMU. ['paduKku OCHOBHBIX 3IEMEHTAPHBIX
¢yukuunii. [TonsiTre cnoxHoi U 00paTHOM QyHKITUH.
[Ipenen ¢yukmuu. OMHOCTOPOHHWE W JABYCTOPOHHHE
npenensl. beckoHewHO Manbie (OECKOHEYHO OOoJbIIne)
BEJIMUMHBI U UX CBSI3b C MpeaenaMu QyHKIHUI.

OCHOBHBIE TIPUEMbI PACKPBITHS HEOMPEIEICHHOCTEH Mpu
BBHIYMCIICHUN MPEEIOB. [TepBsrit u BTOpPOH
3amMedarelbHblE  Ipelensl. BTopoll  3aMedaTrenbHBIN
[pesesl B 3a/1a4€ O HAYUCIICHUH MTPOLICHTOB.
HenpepslBHOCT (YHKIIUM B TOYKE W HAa MHOXKECTBE.
Touku paspeiBa W uX Kiaccudukamus. HernpepsIBHOCT
OCHOBHBIX DJIEMEHTApHBIX (QYHKITUH.

[TpousBoaHas u

g depeHnran GyHKIUH

[TonsiTue MpPOM3BOMHON (YHKIIMKM OJHOM IEPEMEHHOM.

PU3NYECKHI, TEOMETPUUYECKUN U SKOHOMUYECKHUI CMBICII




OJIHOM IIEPEMEHHOU

MIPOM3BOJAHON. YpaBHEHHE KacaTeIbHOM.

[Tonsitue nuddepentupyemonrt pynknuu. Heo6xomumoe
U JocTaToyHOe ycioBHe auddepeHuupyemoctd. Csi3b
HEMPEPBIBHOCTH U JAuddepeHupyeMocTd  QyHKINH
OJTHOH MIEPEMEHHOM. OcHOBHEIE TEOPEMBI 0
muddepeHnupyemMbIX QYHKIHUIX U UX TPHIOKCHHUS.
[onstne nmuddepennmara U ero  reoMeTpPUUYECKUN
cmeici. CBoiictBa muddepeHimana (QyHKIUH OJTHOU
[IEPEMEHHOM.

[TpousBognble U auddepeHnnanbl BHICHIMX MOPSIKOB
(GbyHKIMU OJHOM mepeMeHHOW M WX cBoiicTBa. [IpaBmiio
JlonuTans 1uisi BBIYMCIEHUS IPeaesioB QYyHKIUH.

WccnenoBanue GpyHKui
OJIHOM MEepEeMEHHOM

[ToHsTHE W MPU3HAKK BO3pACTAaHUS U yObIBAaHUS (DYHKIIUU
B TOuke M Ha uHTepBasie. llonsarue 00 sKcTpemMyMax
GYHKIIMM OJHOW TMEepeMEeHHOW. 3ajada MaKCHUMH3aIUH
npuObln  Gupmbl. HeoOXoauMmbliik W 1OCTaTOYHBIC
MPU3HAKHA SKCTPEMYMOB (PYHKIIUHN OAHOM MepeMeHHOH.
Kpuuzna ¢ynknuu. Beimykibie (BorHyThIe) (yHKIHH
onHoM mepemeHHoil. HeoOxonumoe u  jgocTatroyHOE
YCIIOBHSI BBITTYKJIOCTH (BOTHYTOCTH). ToOdYka meperuoa.
Heo0xoanMoe 1 10CTaTOYHOE YCIOBHUS TOUKH Meperuoa.
BepTukanbHble, TOpPU30HTAIbHbBIE U HaKJIOHHbBIE
aCHMIITOTHI rpaduKa GYHKINU OJHOM epeMeHHOH.
WccnenoBanne  QyHKIIMM ~ OJHOM  MEPEMEHHOH ¢
HCIIOJIb30BAHUEM IIEPBOM M BTOPOM IIPOU3BOAHBIX H
nocrpoenue ee rpaduka. OmnpenerneHue riI00aJIbHOTO
MakcUMyMa (MUHMMYyMa) (YHKIUHM OJHOW TEPEMEHHON B
00J1acTy ee onpeeIeHHUsL.

DYHKIIMU HECKOJIBKUX
MEepEeMEHHBIX

OyHKIMK BYX TepeMeHHBIX. [IoHATHE O MWHUH YPOBHS
¢byHKIMM OByX mnepeMeHHbIX. OO0o00IieHne Ha ciydaii
(GYHKIMH HECKOJIBKUX TEPEMEHHBIX OJKOHOMHYECKHE
witocTpai - (QyHKIUU — cOpoca U MPEATIoKEHus,
(GYHKIMS TIOJNE3HOCTH, TPOW3BOACTBEHHAs (DYHKIIHSA).
OYHKIIMHA HECKOJIIBKUX MMEPEMEHHBIX, UX HEMPEPHIBHOCTS.
[Ipou3BoHBIE O HAMPABICHUIO (YHKUIUH HECKOIBKHX
MEepeMEeHHbIX.  ['pamueHT  (QyHKIMH  HECKOJBKHUX
MepeMeHHbIX. YacTHple TIPOM3BOJHBIE M YaCTHBIE
muddepennuansl. [lomueiit  nuddepennuan  dyHKIUU
HECKOJIBKUX  TIEPEMEHHBIX. OJKCTPEeMyMbl  (QDyHKITUI
HECKOJIbKUX MEePEeMEHHBIX.

HeonpeneneHHbI HHTETpai

[lepBooOpasnas Gpynkuuu. HeonpeneneHHbIH HHTETpal U
€ro OCHOBHbIe cBoiicTBa. Tabmuia HeonpeneneHHbIX
MHTErPAJIOB.

HenocpencrsenHoe wuHTErpupoBaHue. MeTon 3aMeEHbI
[IEPEMEHHOM B MHTEIPUPOBAaHUU. MeTOI HHTErpUpOBaHHUS
o JacTsiM. OCHOBHBIE I'PYMNIIbI UHTErPAIOB, OepyLIMXCS
110 YacCTsAM. HNurterpupoBanue IIPOCTEUIINX

allMOHAJIbHBIX JpoOei.

OrnpeeneHHbIN HHTETpal

Onpenenennbiii  uHterpan.  ®opmyna  Helorona-
JleitOHuma. OCHOBHBIE  CBOICTBa  OIPEIEICHHOTO
nHTerpasia. OCOOEHHOCTH 3aMEHbI MEPEMEHHON U
bopMyIbl MHTETPUPOBAHUS 1o 4acTsIM L




OIpEAEIEHHOI0 NHTETpaIa.

['eomeTpuyeckuii CMBICT ONPENEICHHOT0 HWHTEerpasa.
[Ipriio>keHnsl ONpeeIEHHOr0 HHTErpaa.

WuTerpan ¢ mHepeMEHHbIM  BEPXHUM  IPEENIOM.
HecoOcTBeHHBIN UHTETpaJl.

Juddepenunansusie
ypaBHEHHS

OO6ume ceaenus o AuddepeHInaIbHBIX YpaBHEHUSX.
3aga4n, TPUBOASAIINE K OOBIKHOBEHHBIM
middepennranbHbM ypaBHeHHIM. [lonsiTie 06 o0mmemM u
JACTHOM PELICHUX AU PepeHINATBHBIX YPABHEHHUH.

Juddepenunanbupie  ypaBHEHHsT TEPBOTO MOPSIKA.
Jluneitnple  audQepeHnnanbHbple  ypaBHEHHUS II€PBOTO
nopsiiKa c pa3AeIsIoIUMHUCS NEPEMEHHBIMH.
Onnopoxnusie muddepeHnranbHple ypaBHEHHS MIEPBOTO
nopsiaka. Jlunelinsle auddepeHnmanbupie ypaBHEHUS €
MTOCTOSTHHBIMH KO (HUITUCHTaMH.

Marpuunas anredpa

OCHOBHEBIE CBCIACHUA O MaTpulax, BHJAbBI MaTpHIl,
CJIO)KEHUE, YMHOXKEHUE MaTpHll, YMHO)KEHHE Ha YHCJIO,
TPAaHCIIOHMOBAHUE, CBOMCTBA ONEPALIM.

10

Onpenenurenu, oOpaTHas
MaTpula

OmnpenerneHue onpenenuTens, CBOMCTBAa OMNpeAeIuTeNs,
anreOpanvyeckue JOMOJHEHUS U MUHOpPBI, aJITOPUTMBI
BBIUUCIICHUS ONpEIeNuTeNe, pa3iokeHHe Mo CTPOKE U
cTONOIly, TeopemMa O CYLIECTBOBAaHMMM OOpaTHOM
MaTpHIbl, CIIOCOObI TOCTPOEHUs] OOpaTHOM MaTpHUIbL,
CBOWCTBA  OOpaTHBIX  MAaTpHII, oIpeaenuTeNnn
TPEYroJbHON MaTPHIIbI.

11

JInneiHple NpOCTpaHCTBA

Ompenenenue JUHEHHOTO MPOCTPAHCTBA, MPUMEPHI,
MOHSTHE PA3MEPHOCTH U Oa3uca, TUHEWHas 3aBUCUMOCTD
A JUHEWHAasd HEe3aBUCHUMOCTL DIIEMEHTOB JHHEHHOTO
MPOCTPAHCTBA.

12

BekTopHbIE TMHEHBIE
[TPOCTPAHCTBA, JIMHEHHBIE
npeoOpa3oBaHMs

OmnpeneneHne BEKTOPHOIO IPOCTPAHCTBA, ONEpalUU C
BEKTOpaMH, MaTpHUIbl JUHEWHBIX MNpeoOpa3oBaHUH,
roMoMophu3M U M30MOpPGU3M JIMHEHHBIX MPOCTPAHCTB,
OpUMEpbl  JTUHEWHBIX  MpeoO0pa3oBaHUM  BEKTOPHBIX
POCTPAHCTB.

13

Panr maTpuust

Ompenenenue  paHra  MaTpullbl,  3JIEMEHTApPHBIE
npeoOpa3oBaHusl MaTpull, HE MEHSIOUINE paHT, CBS3b
paHra ¢ 4YHCJIOM JIMHEWHO HE3aBUCUMBIX CTPOK U
CTOJIOIIOB, CMOCOOBI BBIYMCIICHHS paHTa MAaTPHIIbI,
MPEACTABIICHUE CTPOK MaTpULbl B BUAE JIMHEWHOU
KOMOHMHAIIUY HE3aBUCHUMBIX CTPOK, MPUBEIACHHUE CATPULIBI
K TpPEyroJibHOMY BHUAY C TIOMOIIBIO 3JIEMEHTapHBIX
npeoOpa30BaHUM.

14

CucTeMbl JIMHERHBIX
YpaBHEHUI

OOue NOHATHS, MAaTPUYHOE MPEICTABICHHE CHCTEMBI
JUHEWHBIX ypaBHEHUH, OJHOPOIHBIE M HEOJHOPOIHBIC
cucteMbl. CHUCTEMBI C ONPENETUTENIEM, HE PABHBIM HYIIIO,
meron oOpatHoW  Matpuubl, ¢opmyasl  Kpawmepa.
PaBHOCWIIBHOCTE CHCTEM JIMHEWHBIX YpPaBHEHUH IIPU
3JIEMEHTapHbIX Npeodpa3zoBaHUAX, Teopema Kponekepa-
Kameqmn 0  COBMECTHOCTM  CUCTEMBI  JIMHEHHBIX
YPaBHEHHI, CHCTEMBbl C PAaHIOM MAaTpPULbI, MEHBUINM

YUCJIa  TNEPEMEHHBIX,  Pa3MEPHOCTh  MPOCTPAHCTBA




pemieHudi,  ¢QyHIaMEHTallbHAas  CHCTEMa  peIlleHUi
OJIOPOJTHOM CHCTEMBI, 00IIee pEIICHHEe HEOTHOPOIHOM
cucremsl, Meton ['aycca s Haxoxaenuss @CP u obmero
pELIECHUS] CUCTEMbI JIMHEWMHBIX YPABHEHUM.

15 3anaya JMHEHHOIO OOmiass Martemaruueckas (HOpPMYITHUPOBKAa OCHOBHOM
MPOrpPaMMUPOBAHUS 3aJaud  JIMHEHHOro mnporpamMmupoBaHus. CuMIiekc-
HOJIXOJ K pELLIEHUIO 3a/1a4u JUHEWHOTO
nporpammupoBanus. HcmonwszoBanne MS Excel mis
HAXOXKICHUS peneHus 3a1a4u JMHEUHOTO

IPOrpaMMHUPOBAHUS

5. @ono ouenounvix cpeocme 011 NPOGEOCHUA NPOMENCYMOUHOU aAmMmecmayuu
odyuarowuxca no oucyunaune (Mooyno)

[IpemycMoOTpeHbl  Claeayromuye BUIBI KOHTPOJISI Ka4eCTBA OCBOCHHSI KOHKPETHOM
JUCIUTUINHBL:
- TEKyLIUIA KOHTPOJIb YCIIEBAEMOCTH
- IPOMEXKYTOYHAS aTTECTAINU 00YJarOIIUXCS O AUCIUILIIMHE

@DOH/1 OLICHOYHBIX CPEACTB ISl POBEACHUS IPOMEXKYTOUHON aTTeCTaluu 00yJaromuxcs
no guctmmmae odopwiien B [MPHJIOKEHUM «x PABOYEU TIPOITPAMME
JUCHUIJIMHBI

TCKYH_[I/Iﬁ KOHTPOJIb YCIICBACMOCTH obecreynBaeT OLCHMBAHHUEC XOJa OCBOCHHA
AUCHUILIMHBI B IIPOLECCE 06y‘-IeHI/I$I.

5.1 Ilacnopm ¢onoa oyeHounviXx cpedcme 0/t NPOBeOeHUss MeKyujell ammecmayuy no
oucyuniure (Mooy)

Ne KonTposmmpyembie Kon HaumeHoBaHMe OLIEHOYHOIO CPeACTBA
n/n pa3aeJibl (TeMbl) KOHTPOJIMPYeMOii
KOMIIeTEeHIIUHN

Teopust MHOKECTB OK-6, OIIK-7, | Onpoc, TecTupoBaHue
1. | YucnoBeie IK-10

1IOCJIEI0BATENBHOCTH

[Ipenen n | OK-6, OIIK-7, | Onpoc,  TectupoBaHue,  HPOOIEMHO-
2. | HEeMpepBHIBHOCTD [K-10 AHAJIMTUYECKUE 3aJaHUs

byHKIUN OJTHOU

TIEpEMEHHOMN

[IpousBoaHas u | OK-6, OIIK-7, | Onpoc,  TectupoBaHue,  MpoOIEMHO-
3. | nuddepennman [TK-10 AQHATUTUYECKHE 3a/TaHUs

byHKIIHA OJTHOH

TEpEMEHHOMN

UccnenoBanue OK-6, OIIK-7, | Onpoc, TectupoBanue, WHOOPMAITMOHHBIHA
4. | pynkumii onHoit | I1IK-10 IIPOEKT, poOJIeMHO-aHATUTHYECKUE

[IEPEeMEHHOI 3a/laHus

OyHKIMHU OK-6, OIIK-7, | Onpoc,  TectupoBaHue,  MpPoOIEMHO-
5. | HECKOIBKUX [IK-10 AHATUTUYECKUE 3aJaHUs

TIePEMEHHBIX

Heonpenenenusrit OK-6, OIIK-7, | Onpoc,  TecTupoBaHHe,  MPOOJIEMHO-
6. | uHTErpan I1K-10 AHAJIMTUYECKUE 3aJaHUs

OnpeneneHHsbIi OK-6, OIIK-7, | Onpoc,  TecTupoBaHHe,  MPOOJIEMHO-
7. | uHTErpal I1K-10 AHUIUTUYECKHE 3aJaHUSI




Huddepenunansusie | OK-6, OIIK-7, | Ompoc,  TecTupoBaHHE,  MPOOIEMHO-
8. | ypaBHEeHUsA ITIK-10 AQHAJIMTUYECKUE 3aJaHUS

Marpuunas anre6pa | OK-6, OIIK-7, | Onpoc, TectupoBanue, WHOOPMAITMOHHBIN
9. I1K-10 MIPOEKT

Onpenenurenu, OK-6, OIIK-7, | Onpoc, TECTUPOBAaHUE, po0JeMHO-
10. | oOpartHas marpuia ITK-10 AQHAJIMTUYCCKUE 3aJaHuUs

JImHeHbIe OK-6, OIIK-7, | Onpoc, TECTUPOBAaHUE, po0JIeMHO-
11. | mpocTpaHCTBa I1K-10 AHAJIMTUYECKUE 3aJaHUs

BekropHublie OK-6, OIIK-7, | Onpoc,  TecTupoBaHHe,  MPOOJIEMHO-
12. | n1uHEHHEIE I1IK-10 aHAJINTHYECKHE 3aTaHUS

MIPOCTPAHCTBA,

JINHEWHBIE

npeoOpa3oBaHus
13. | Panr matpuis OK-6, OIIK-7, | Onpoc,  TectupoBanue,  MpPoOIEMHO-

I1IK-10 aHAJINTUYECKHE 3aJaHUs

Cucremsl nuHenHbIX | OK-6, OIIK-7, | Onpoc,  TectupoBaHue,  IPOOIEMHO-
14. | ypaBHeHUH I1K-10 AHAJIMTUYECKHUE 3aJaHUs

3amaua ymHeitHoro | OK-6, OIIK-7, | Onpoc, TecTUpOBaHUE
15. | mporpamMmMupoBaHus I1K-10

5.2 Tunoswvie KOHMPOJIbHLIE 3d0AHUS UIU UHbIE MAMepUdibl, HeoOXooumbvle Ol OUCHKU

BHAHUY, VMEHUl, HABLIKOS U (Uiu) Oonbimd OeameabHOCU 8 Npoyecce meKyule2o

KonmpoJia

Tect
1. IlpaBuno Jlonutana He mMoxkeT ObITh MPUMEHEHO IJIA HaXOMKIESHHSA
npejena:

., 2¥—x Rk
1) lim=—; 2) lim =
v x% ] -1 52—
_ +si . e +et -
3 lim YXFSNX 4 lim &€ =2,
*® X —sinx ¥—m x”

2. Haiitu npeaen:

|
. (l+x]‘
lim .
X—pon 2

3. BbIACHUTB, K KaKoH M3 NpUBeNeHHBIX HUkKe (QYHKUHIA He MOMKeT
OBITE MpHMeHeHa Teopema Jlarpanka Ha otpeske [0; 2]:

2x 2x x‘i; 4) y=In(l++/x).

x-2 )y x-3 )y X+
4. Cpenn nepeuncneHHsix pyHKuui yOsiBaer Ha Bceit obnactu onpe-
JeNneHUA QPYHKUHA:
2x 2x 1-x? 2
) y=—"75:2) y=—7;3) y= s 4) y=x"-x%;
1+ x l—x~ X

1) y=

J) y=13+12.




5. HaiiTn 1nuHy HHTepBana Bo3pacTanus GYHKUMA ¥ = 3x — X°.
6. BLIACHHTE, KaKOe W3 NPHBEICHHBIX YTBEPH(ICHHH ABNAETCA HEBEPHBIM:
1) B TOYKe JKCTpeMyMa NpPOH3BOAHAA (MYHKIHH paBHA HYIIO HIH
HE CYLUECTBYET;
2) B TOYKE IKCTpeMyMa (PYHKLHA MEHAET 3HAK;
3) B TOUKE IKCTPEMyMa MPOHU3BOJAHANA MEHAET 3HAK;
4) B TOuYKe, B KOTOpPOiH MPOM3BOAHAA PaBHA HYJIO HIIH HE CYLIECTBY-
€T,
MOXeT He ObITh IKCTpEeMyMa.

7. HaliTi TOUKY Xg MakcHMyMa QYHKLHH y = X (x— 4]2.

8. Cpenu nepeuncieHHbIX (YHKUKHA rOPHIOHTANLHYIO ACHMIITOTY HMe-
€T DYHKUHA:

1) y=3*-2% 2) y=3"-x*2%
2 +x?

3) y=xe ™, 4) y=——r.
]+1'1er_

9. Crnenyloliee yTBepi/IeHHE H3 NEPEYHCIEHHBIX ABIASTCA BCEra BEPHBIM:

1) B Touke meperuba Bcerna cymecTByeT KOHeyHas |- npowu3Boa-

Has;

2) B ToOuKe meperuba cyliecTByeT KOHeUHas 2-1 NPOH3BOIHAA;

3) Touyka nepernba ABNAETCA TOMKOH IKCTpeMyMa 1-H nNpoM3BOAHOIM
ABaXKabl AW bepeHIMpYEeMOH (YHKLHH;

4) Touka nepernba ABNAETCA TOYKOH IKCTpeMyma 2-H NMPOHM3BOIHOI

(YHKLMHH.
10. Beiscuuts, rpadHk Kakoi dyHKUHH H300paxeH Ha puc.
Y i ) y=(x+1De";

2) y=—(x+1)e™;

- - 3) y=(x+De™;
\_A/— ’ 4) y=—(x+1)e".




11. BeisicHHTB, Kakoil M3 rpadMKOB, MPHUBEAEHHBIX HA PHC. , ECTh

rpaduk QyHKUHH y zl—:
X

nx

y y y d
o \_/ x 0 X 0 Vx 0 \/r
I) 2) 3) 49)
12. HaiiTu HanGonbluee H HaHMEHbILee 3HAYEHHA GYHKUHH Y = X+ x

Ha otpeske [—1; 2].

w =

XN

10.
11.
12.
13.

14.

15.
16.

17.

18.
19.
20.
21.

22.
23.

Tunosble BOIIPOCHI

YucnoBas mociieI0BaTeIbHOCTh U €€ Tpeied.

[Ipenen pynkimm.

OcHOBHBIE IPHEMBI PACKPBITHS HEONIPEEICHHOCTH THMa o / 0o, 0/0, mpu BBIYHCICHUH
MIPEJIeIIOB.

HenpepbIBHOCTh PyHKITUH.

[IpousBonHas GyHKIMU OAHON MEpeMEHHOH.

DU3NYECKUI ¥ TEOMETPUUYECKUI CMBICI TPOU3BOAHON (DYyHKIMH.

OcHoBHbIe TipaBwiIa U opMyisl auddepeHIrpoBaHus.

[Tonstne muddepennuana.

[IpousBonusie U mudhepeHransl GyHKIUNA BRICIIHX TOPSIKOB.

HccnenoBanue (GpyHKIIMHA HA MOHOTOHHOCTh. DKCTPEMYMbI (DyHKIIHU.
HccnenoBanne kpuBu3Hb! GyHKInU. Touku neperuda.

AcCUMNTOTHI PYHKIUH.

YacTHbIe MPOU3BOIHBIE MIEPBOTO MOPAIKA PYHKIMU HECKOJIBKUX MIEPEMEHHBIX U €€
noJTHBIN aud depennnar.

[ToHsiTHE 1 CBOWCTBA HEOTIPEIEICHHOTO HHTETpaia. Tabnuia HeonpeaeIeHHbIX
UHTErPasoB.

OCHOBHBIEC METO/IbI UHTETPUPOBAHUSI.

[ToHsiTHE OMpeneeHHOro HHTErpaja, ero OCHOBHbIE cBoicTBa. Popmyrna HeloToHa-
JleitOHuna.

Beruucnenue onpeneaeHHOro HHTerpajga METOJ0M 3aMeHbl IEPEMEHHOM (II0JICTAaHOBKH)
Y MHTETPUPOBAHHUS IO YACTSIM.

['eomeTpuyecKHii CMBIC ONPEAETICHHOTO UHTErpaa.

OCHOBHBIE TIPUIIOKEHUS ONIPEIEIEHHOTO HHTErpaa.

Hecob6cTBeHHbIH MHTETpall.

O6mue cBemaeHus o gudGdepeHINATBHBIX YpaBHCHHSIX. PelleHne JIMHEHHBIX
mddepeHInanbHbIX YpaBHEHNH IEPBOTO MOPSI/IKA € pa3IeIAIOUIMMUCS IEPEMEHHBIMU.
Marpuiipl, BUbI MaTPHIL, Pa3MEPHOCTD.

Omnepanuu ClI0X€HUs] MaTPUI] U YMHOXKEHUSI MaTPHULbl HA YUCIIO, CBOMCTBA.



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

31.
32.
33.
34.

35.

36.
37.
38.
39.

40.
41.
42.
43.
44.
45.

Onepanyst yMHOXEHHS MaTpUL], CBONCTBA.

Omnepanust TPaHCIOHUPOBAHUS MATPULL, CBOMCTBA.

Omnpenenurens MaTpUIbl N—TO NOPSAIKA, CBOWCTBA ONPEACIUTENEH.

MuHops!I 1 anredpandeckue TOMOTHEHHUS.

Paznoxenue onpeaenuTens Mo 3JIeMeHTaM IPOU3BOJIBHOM CTPOKHU MU CTOJIONA.

Panr matpuipl. DneMeHTapHble TPeoOpa30BaHUS MATPHUIIBL.

TpeyronpHas(cTyneHuyaras) marpuua. TeopemMa O paHre TPEyroibHOH (CTyHeH4arToil)
MaTpUIbI.

Meron I'aycca npuBeneHyst MaTpULIBL K TPEYTOJIBHOMY BHITY.

OO6parHast MmaTpuIla, TeOpeMa O CyIIEeCTBOBAHUH M €IMHCTBEHHOCTH OOPAaTHONW MaTPHIIBI.
CriocoObl Hax0XkJIeHUsT 00PaTHOM MaTPUIIBL: C TIOMOUIBIO aaredpanuecKux JOMOTHEHUH.
JluneitHoe BEKTOpHOE MPOCTpaHCTBO. Omepanuu ¢ BEKTOpaMH (CIOXKEHUE, YMHOKCHUE
Ha YKCJIO).

JluHeiiHast 3aBUCUMOCTh W JIMHEHHAs HE3aBUCHUMOCTh BEKTOpPOB. basuc JHMHEHHOTO
IIPOCTPAHCTBA.

OCHOBHBIE TEOPEMBI O JTMHEHHOW 3aBUCHMOCTH CUCTEMBI BEKTOPOB.

[ToampocTpaHcTBa B N-MEPHOM JIMHEHHOM IIPOCTPAHCTBE. | UIIEpIITIOCKOCTD.

Jluneiinple mpeoOpa3oBaHus BEKTOPHOTO MpocTpaHcTBa. VX cBoiicTBa

Cucrempl JIMHEHHBIX YpaBHEHUM, OCHOBHAs M pacIIMpeHHas MAaTpPULbI CHUCTEMBI,
MaTpuyHas ¢popMa 3alluCH CUCTEMbI JIMHEHHBIX YpaBHEHHH.

CoBmecTHOCTB cucTeMbl ypaBHeHUH. Teopema Kponekepa-Kanemnu.

@yHIaMEeHTaAIIbHAs CUCTEMA PEIEHUH OJTHOPOIHOM CUCTEMBI IMHEHNHBIX YPaBHEHUM.
Ob11ee penieHre HEOAHOPOAHOM CUCTEMBI YPaBHEHHH.

[TocranoBKka 3a1a4ul TMHEIHOTO MPOrPaMMUPOBAHHUS, L1eeBast PYHKIIMSL.

Cummiekc — MeTo1, TpauecKoe pelieHue.

Ucnons3oBanne MS Excel ans pemeHus 3aaa4d JMHEHHOTO MPOrpaMMHUPOBAHUS.

IIpo0sieMHO-aHAIMTHYECKHUE 32IaHUS

1
B HexoTOpo# oTpacau m 3aBOJOB BBINYCKAKOT 1 BHIOB MPOAYK:

UMK Matpuua A, 3a1aeT 00beMbl NPOAYKLMH HA KAXI0M 3aBOJe B Mep:

BOM

KBaprajle, MaTpHLa Bp.n — COOTBETCTBEHHO BO BTOpPOM

(aij, bij) — obbeMBI NMPOAYKLMH j-r0 THNA Ha i-M 3aBoje B 1-M u 2-M KBap
Tanax COOTBETCTBEHHO:

kg o = J
—_— = RJ
h Ja b2 L
[ S T S T N
a2 = 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.



[TpeanpusTHe MPOM3BOAKT /1 THNOB NPOAYKLIHH, o0beMBl BhITYC-

Ka 3agaHbl MaTtpuuei A,., lleHa peannszauuu eqHHHLEB! i-TO THNA NMPOOYK-
LMK B j-M peruoHe 3anana matpuueii B,.;, rae k — 4HciA0 perdoHoB, B KO-
TOPBIX PEANIM3YETCH NPOIYKLHA.

Haiitn C — MaTpHUy BEIPYYKH 110 PErHOHAM.

[Tyets A3 = (100, 2000, 100);
1
B 1wd — 2
2

[ S T o ]
S S T Y
= R

3aBo/1 NPOM3BOAMT JIBHraTeNH, KOTOPLIE MOIYT MO0 cpa3y notpe-
DoBaTh NONONHHTENLHOH perynupoBkd (B 40 % ciyuyaes), 1Mbo cpazy MoryT
ObITh HCMONbL30BaHLL (B 60 % cimyyaer). Kak nokaseblBalOT CTATHCTHYECKHE
MCCNIEIOBaHUA, T€ JBMIATENH, KOTOPhle H3HAYaIbHO TpeOOBaIH pery/IMpoBKH,
noTpedyIOT AOMONHHTENLHOH peryIHpoBKH Yepe3 mecsl B 65 % ciiyyaes, a B
35 % cnyuaes yepe3 Mecsal OyayT paborathk xopowwo. Te ke ABUraTenH, KoTo-
pble He TpeDoBaJM MEpBOHAYAIbLHOH PEeryJHpPOBKH, NOTPedyHOT e yepe3 me-
cay B 20 % ciyuaes W npoaomkat xopotwuo paborarts B 80 % cimyyaes.
Kakosa nons neurarenei, kotopele OyIyT paboTaTh XOpOILO WM NOTpe-
OYHOT peryMpOBKH uepes 2 MecsLa nocne peinycka? Yepes 3 mecaua?
4.
®upmoi  ObUI0 BblAeNeHO 236 THIC. yCI. €4, A TOKYIKH
29 npeametoB AiA ofopynoBaHHA O(Hca: HECKONBKO KOMITBKOTEPOB MO LIEHE
20 ThIC. yCi. efl. 332 KOMMNBIOTEP, OMUCHLIX cTOMOB no 8,5 TeIC. you. €. 3a
CTON, cTyNnpeB Mo 1,5 TeiC. yca. ed. 3a cryn. Ilosxe BbIACHMAOCH, YTO B
ApYroM MecTe KOMMbBHOTEpPL! MOXHO npuobpectu no 19,5 teic. yeu. en., a
CTOJNEI — MO 8§ THIC. yci. eA. (CTynbA MO TOM e UeHe), bnarogapa YeMy Ha
TY e cyMMmy ObL10 kynneHo Ha | crou Donbile. BeISCHHTE, Kakoe KOIHYe-
CTBO €JWHHII KaXa10ro BHAa obopynosanua Obu10 npuobpeTeHo.

5.
Illpeiinas dabprka B TeyeHHe Tpex [IHeH NMPOH3BOIHAA KOCTHO-
Mbl, MIalH ¥ KypTku. H3BecTHb! 00beMbl BoINYcKa NPOAYKLHH 32 TPH AHSA
H JEeHEeXHBIe 3aTpaThl Ha MPOHU3BOACTBO 3a 3TH JHH:

Obvem gvinycka npodykyuu (edunuy) 3ampamust
Hen KocTioMsl [Tnaum KypTks (muic. yea. eod.)
INepsoiii 50 10 30 176
Bropoii 35 25 20 168
Tpetuii 40 20 30 184

HaiiTi cebecToOMMOCTE €HHHLIBI MPOOYKLIHH KX aoro BHaa.



Wmetorcs naHHble 0 paboTe cCHCTEMBI HECKONBKHX OTpacied B
NPOLLIOM MEPHOAE H IJ1aH BBIMYCKAa KOHEYHOH npoaykuu Y, B Oyayuiem
nepuone (yci. JeH. en.):

Om- Ilompebaenue Yucman npodyk- TThan
pacib I T yua e
1 80 120 300 350
I 70 30 200 300

HaltTi MaTpHUB! NPAMBIX H NOMHBIX 3aTPaT, a TAKXKE BLINYCK BaIOBOH
NPOAYKLUWH B IUIAHOBOM TNepHone, obecnedydBaroled BBIMYCK KOHEYHOH
npoaykuuu Y.

[TocTosHHBIE H3NEPKKH F (He 3aBMCALIME OT YHCIA X eIHHHLL
NpOH3BeAeHHON NMpoAYKUHH) cocTaBnsaoT 125 Teic. pyD. B Mecal, a nepe-
MeHHBIE H3aepkKH V(x) (nponopumoHaneHeie x) — 700 pyb. 3a kawayto
enHHHLY npoaykuuH. Llena exunuusl npoaykunu 1200 py6. Haiith o6bem
MPOAYKUHH X, IPH KOTOPOM TPHOBINE paBHa: a) Hymo (Touka 6e3ybeITou-
HOCTH); 6) 105 TeIC. py0. B MecALl.

8.

Ilpeanpuate kynuao aBToMoOHIb cToMMOCThIO 150 ThIC. pYO.
Esxeronnas HopmMa amoprtuzauuu cocraenser 9%. [lonaras 3aBHCHMOCTS
CTOMMOCTH aBTOMOOHMIA OT BpeMeHH JHHeiHO#M, HalTH CTOMMOCTb aBTO-
mobuna yepes 4,5 roaa.

9.

3aBHCHMOCTb YPOBHSA NMOTPeOIeHHA y HEKOTOPOro BHAA TOBAPOB OT

YPOBHA 10X0la CeMbH X BblpakaeTcA Gopmynoi: y=a- . Ha#TtH

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 I’lp06ﬂ€MHO—ClHaJlumull€CKO€ 3a0aHnue

CTpyKTYpHas MaTpHia TOPTOBJIH TPEX CTPaH HMEeT BHIL:

02 03 0.2
A=106 04 06
02 03 02

HailiTH cOOTHOlIEHHE HAllHOHANBHBIX JOXOA0B ITHX CTpaH aaa cba-
NMaHCHPOBaH HOH TOProBIIH.

2. Komnnexcuoe I’lp06ﬂ€MHO—ClHaJlumull€CKO€ 3a0aHnue



Jlana maTpHia S MoJHBIX 3aTpaT HEKOTOPOH MOJEIH MeXOoTpacie-
Boro Dananca. HaiiTu: a) npupalueHne Banooro Beinycka AX), obecneun-
BalOLLEe NpHpaLleHHe KOHeYHON npoaykuuu AY,; 6) npupauleHHe KOHeYHOH
npoaykuuy AY,, cooTBeTCTBYIOLIEE NPHPAILIEHHIO BAJIOBOIO BhIMycka AX>:

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

3. KOMI’UZ@KCHO@ l’lp06ﬂ€MHO-aH(lJlumulteCKO€ 3ClaaHl/l€
BaHK BbINIauHBaeT exeroaHo 5% roJoBslX (CNOXHBIH MPOLIEHT).

OmnpenennTh: a) pa3Mep BKnana 4vepe3 3 rofa, eciH TepBOHaYalbHBIA
Bknaa coctasun 10 teic. pyb.; 6) pa3Mep nepBoOHAYANLHOrO BKI1Aaja, NpPH
KOTOpoM 4epe3 4 rona Bkiaz (BMeCTE C NMPOLEHTHBIMH J€HbraMH) COCTa-
But 10 000 pyb.

Y k a3aHu ue Pasmep Bknana O, uepes f net onpenensercs no gop-

myne 0, = (1 + Té% )', rie p — npoueHTHas cTaBka 3a rog, Jy — nep-

BOHAYA/IbHBIA BKA/L.

4. Komnnexcroe I’lpO6]Z€MHO-ClHCIJZMI’I’lMU€CKO€ 3a0anue
Knuenr B3an B 6aHke kpeaut noa 10% roaossix (CnomHbid npo-
LeHT). OnpenendTh: a) pa3Mep KpeanTa, ec/ii Mo UCTEYEHHH TpeX NeT KiH-
€HTY NMPHUIIOCE BeIMNATHTE 159 720 pybnei; ©) no MCTEYEHHH CKOJBKHX
MONHBIX JIeT KJIHEHTY NMPHUUIOCH OBl BHIMUIATHTL CYMMY BlBOoe GONblLUYIO,
YeM pa3Mep NoJy4YeHHOro kpeauTa?

5. Komnnexcroe I’lp06ﬂ€MHO-aHCl.7lumull€CKO€ 3a0anue
3aBHCHMOCTE MEHIY CIPOCOM ¢ M LEHOH p 3a eIWHHLY Npo-

AYKLHH, BbINYCKAEMO HEKOTOPLIM NpeAnpHATHEM, JaeTCA COOTHOLIEHHEM
q =18 -/ p . HaitTu anacTH4HOCTE cripoca. BLIACHWTD, MPH KakKHX 3Have-

HMSAX LEHbl CIIPOC ABJSETCH 3TACTHYHBIM, HEHTPaJIbHBIM H HE3JIaCTHYHBIM.
Kakue pexomeHIaUMH 0 UEHe 3a eJHHMLY MPOAYKUHH MOXHO JaTh PyKO-
BogHTENAM npeanpuatHa npu p = 100 u p = 150 nen. en.?

TemMbl HHPOPMAIITMOHHBIX IPOEKTOB

1. DnemenTapHbie GyHKIIUH.

2. MuddepennmanbHOE UCUUCIICHHE.

3. UHTerpasibHOE UCUUCIIEHHUE.

4. Muddepenunanbupie ypaBHEHHUS.

5. Ilpou3BOHBIE BBICIIUX MOPSIAKOB.

6. UucneHHble METO/Ibl PEIICHUS] CHCTEM JIMHEWHBIX aNreOpandeckux ypaBHEHHH.
7. IlpumeHeHne TpOU3BOIHBIX B SKOHOMHUKE.

5.3 Memoouueckue mamepuaivl, onpeoeisouiue npouedypbl OUCHUBAHUS 3HAHULL,

VMeHUU, HABbIKOB U (U1U) onblma desmerbHoCmu




Bce 3alaHud, HCIIOJIb3YCMBIC IJId TCKYIICTO KOHTPOJIA (I)OpMPIpOBaHI/IH KOMIIETCHIIUN
YCJIIOBHO MOKHO PasgCjInuTb Ha ABC I'PYIIIbI:
1. 3aAaHus, KOTOPBIC B CUJTY CBOUX 0co0eHHOCTEH MOTYT OBITH PCaIN30BaAHBI TOJIBKO

B IIpolecce OOy4eHMsI Ha 3aHATUSAX (HampuMep, JUCKYCCHs, KPYIJbIA CTOJ, AMCIYT, MUHH-
KOH(epeHIus);

2. 3aaaHus, KOTOPLIC JOMIOJHAIOT TCOPETHUICCKUEC BOIIPOCHI (HpaKTI/I'-IGCKI/Ie 3aaHusd,
po0JIEMHO-aHATUTUYECKUE 3aJaHNUS, TECT).

BrimonHenue Bcex 3alaHUil  SABISIETCS HEOOXOAUMBIM NIl (POPMHPOBAHUSI U KOHTPOJIS
3HaAHWWA, YMEHMH W HaBbIKOM. [loATOMYy, B Ciydae HEBBINIOJHEHUSA 3aJaHU B IIpOIECCe
oOydeHusi, UX HE0OXoauMO «OTpaboTaTh» [0 3adera (3adyera ¢ OIECHKOW). Bua 3amanwii,
KOTOpblE€ HEOOXOJMMO BBIMOJIHUTH JUIS JIMKBUJAIMHM «33J0JDKEHHOCTH» OIpenesseTcsl B
WHAWBUIYAIBHOM TOPSAKE, C yI€TOM MPUYHH HEBBITIOTHEHHUS.

1.TpeGoBaHMe K TEOPETHYECKOMY YCTHOMY OTBETY

Orenka 3HaHuil npexanonaraeT nuddepeHMpoBaHHBIA MOIX0 K CTYACHTY, Y4€T €ro
WHAUBUAYAIbHBIX CIIOCOOHOCTEH, CTENeHb YCBOSHHS M CHUCTEMAaTU3allud OCHOBHBIX MOHSATHI U
Kareropuii  mo jaucuuiuimHe. Kpome TOro, OIGHMBAaeTCS HE TOJBKO TIyOMHA 3HAHHIA
MOCTaBJIEHHBIX BOIIPOCOB, HO M yMEHHE HCMOJIb30BaTh B OTBETE MPAKTUYECKUI Marepual.
OneHnBaeTcs KyabTypa ped, BIaJICHHe HaBBIKAMHU OPaTOPCKOTO HCKYCCTBA.

Kpumepuu oyenusanus: mocienoBaTebHOCTb, MOJHOTA, JOTHYHOCTD U3JI0KEHHUS, aHAIIN3
pPa3NUYHBIX TOYEK 3pPEHHs, CaMOCTOATeNbHOEe 0000IIeHne Marepuaia, MHCIOJIb30BaHNe
poecCHOHANBPHBIX TEPMHUHOB, KYJIbTypa pe4H, HaBBIKM OpAaTOPCKOro MCKyccTBa. M3noxeHue
MaTepuaina 0e3 (aKTHIECKUX OIIUOOK.

OueHka «omauyHO» CTaBUTCS B cliyyae, KOTJla MaTepHuall M3JlaraeTcs HCUepIbIBalolIIE,
MOCINIE0BATENHHO, TPAMOTHO W JIOTHYECKH CTPOWHO, MPU ITOM PACKPBIBAIOTCS HE TOJIBKO
OCHOBHBIE€ TIOHATHUS, HO U aHAIM3UPYIOTCS TOUYKH 3pEHHS pa3iHuHbIX aBTOpoB. OOyvaromuiics
HE 3aTPYIHSIETCS C OTBETOM, COONIONIAET KYJIbTYpy PEUH.

OrneHka «xopouio» CTaBUTCA, €CIIU 00yJaroluiics TBEpAO 3HAET MaTepuall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, 3HaeT MPAKTHYECKylo 0a3y, HO IpU OTBETE Ha BONPOC JOIYCKAET
HECYIIECTBEHHbIE OTPEIIHOCTH.

OneHka «yoognemeopumenbHoy CTABUTCS, €CIH OOYYaIOIIUICA  OCBOMJI TOJIBKO
OCHOBHOM Marepual, HO He 3HAeT OTAENIbHBIX JeTajiell, T0MyCKaeT HEeTOYHOCTH, HEJOCTATOYHO
MpaBWIbHBIE (POPMYIUPOBKH, HApPYyIIaeT IMOCIEAOBATEIHLHOCTh B HW3JIOKEHHU  MaTepHana,
3aTpyJHSIETCS C OTBETaMM, IIOKAa3bIBa€T OTCYTCTBHE JIOJDKHOW CBS3M MEXAYy aHalu30M,
apryMeHTaIuei 1 BBIBOJAMH.

OueHka «HeyOoosremeopumenvHoy CTaBUTCS, €CAM OOydalouluiicss He OTBeYaeT Ha
MOCTaBIIEHHBIC BOIPOCHI.

2. TBopueckue 3a1aHust

Occe — 310 HeOomplmas Mo o0beMy NHCHMEHHas paboTa, codYeTaromas CBOOOIHBIC,
CYOBEKTHUBHBIE PACCYXKACHUS MO ONpEIeNICHHON TeMe ¢ 3JIeMeHTaMH Hay4yHOro aHaiusa. Tekct
JIOJDKEH OBITh JIETKO YHTaeM, HO HEOOXOIUMO M30eraTh HapOUMUTO Pa3rOBOPHOTO CTHUIS, CIICHTA,
mabnaoHHbIX ¢pa3. OO6beM dcce cocTaBsieT mpuMepHo 2 — 2,5 ctp. 12 mpudToM ¢ OJuHAPHBIM
MHTEpBAJIOM (6€3 yyeTa TUTYJIBHOTO JIUCTA).

Kpumepuu oyenueanus - olieHKa y4WUTBIBAET COOJIIOJICHHE YKAaHPOBOW cHelu(UKU dcce,
HAIMYAE JIOTHYECKOW CTPYKTYphl TIOCTPOCHHS TEKCTa, HAUYME AaBTOPCKOW TIO3WIIMHU, €€
HAY4YHOCTb M CBSI3b C COBPEMEHHBIM IOHMMAaHHEM BOIPOCA, a/IeKBaTHOCTh apryMEHTOB, CTHUJIb
u3NoKeHusa, odopmieHue paborel. CrenyeT MOMHHUTb, YTO MpsMOE 3auMCTBOBaHHE (0e3
odopmIIeHHs 1TUTAT) TeKcTa U3 MIHTepHeTa WK 3JIEKTPOHHON OMOIMOTEKH HEAOITYCTUMO.

OneHka «omauuyHO» CTaBUTCS B Cllyyae, KOTJa OIpPENENseTCs: HaJHMYhe JIOTHYECKOU
CTPYKTYpBl TOCTPOEHMsI TeKcTa (BCTYIJICHHE C IMOCTaHOBKON MpoOJeMbl; OCHOBHAs 4YacTb,
paszelieHHass IO OCHOBHBIM HJIESM; 3aKIIFOUEHUE C BBIBOJAMH, MOJYUYEHHBIMH B Pe3yJbTaTe



pacCcyX/eHHs); HAJIMYME YETKO ONpPEAEIICHHOW JIMYHOW MO3MIMM IO TEME 3CCE; aeKBATHOCTH
apryMeHTOB IpyU 00OCHOBAHUU JIMYHOM MO3UILIUHU, CTUIIb U3JT0KEHHS.

Ouenka «xopouio» CTaBUTCS, KOIZJa B ILIEJIOM ONPEAENAETCS: HAIW4ME JIOIMYECKON
CTPYKTYpBl TOCTPOEHMSI TeKCTa (BCTYIJICHHE C IOCTaHOBKON MpoOJeMbl; OCHOBHAas 4YacTb,
pa3fiesieHHas 10 OCHOBHBIM MJIESM; 3aKJIIOUEHUE C BBIBOJAAMM, IOJYUYEHHBIMH B PE3YJIbTATE
paccyX/ieHus); HO HE MPOCIIEeKUBAETCS HAJUYME YETKO OIPENEICHHON JUYHON IMO3UILUU T10
TeMe 3CCe; He IOCTaTOYHO apryMEHTOB MPU 0OOCHOBAHUH JTMYHON MO3UIIUU

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

OrueHka «Heyoos1emeopumenbHoy CTaBUTCS, €CIIM HE BBIIOJIHEHBI HUKaKue TPeOOBaHUs

3. TpeOoBanue K pelIeHHI0O CHTYAllHOHHOW, mNpoOJeMHOI 3agauyum (Keiic-

U3MEPHUTEJIN)

CTyZneHT HOIKEH YMETh BBIIEIMTH OCHOBHBIE IOJIOXKEHHS M3 TEKCTa 3a/ladd, KOTOpHIE
TpeOyIOT aHalu3a U CIyXaT YCJIOBUSMHU pelieHus. Vcxons W3 MOCTaBIEHHOTO BONpOCa B
3aj1aue, MOMbITATHCS MAKCUMAIbHO TOUYHO OMPEAEIUTh IPOOIeMy U COOTBETCTBEHHO PEIIUThH €e.

3aiauM JOJKHBI peniatbes CTyA€HTaMu mucbMeHHo. [Ipu pemenun 3a1ay Takxke BaxHO
NpaBWIbHO CGHOPMYIMPOBATH W 3alUcaTh BONPOCHI, HayMHas ¢ Oojee OOIMMX U, 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 TEOPETUUYECKUE 3HAHUS U MTPAKTUUYECKHE HABBIKH,
MOJIy4YeHHBIE B IpoIiecce 00y4YeHusl.

Onenka «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 «yooeremeopumenbHoy CTaBUTCA, €CIIM 00YUaIOIIUIiCs MOKa3al MOJ0KUTEIbHbIE
pe3yJIbTaThl B MPOLIECCe PELICHUS 3a1a4u.

OneHka «Hey0o61emeopumenbHoy CTaBUTCS, €CIU OOyJaroIIMHCS 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 IO KaKJOMY M3 3a/JaHHBIX BONPOCOB. MHEHHE BBICKa3bIBaroIIeHCs
KOMaHAbl 3aCUMTHIBAETCS, €CIM IPOTUBOIIOJIOKHAs KOMaHJa HE OIPOBEPTHET  €ro
KOHTpaprymeHTamu. KoMmanaa, ybe MHEHHE 3aCYMTAHO KaK BEpHOE (HE MOIY4YHSIO YOeIUTENbHbBIX
KOHTPapryMEHTOB OT NPOTHUBOMNOJOXKHBIX KOMaHJ), moiy4yaer onxuH Oamn. Komanna,
OTIPOBEpPrHYBIIAs MHEHHE IMPOTHUBOIOJOKHON KOMaHABl CBOMMHU KOHTPAPIyMEHTaMH, TaKxke
noiy4aet oguH 6ami. [ToGexxnaeT koMaH/a, NOMYYHBILIAsS MAaKCUMaIbHOE KOJIMYECTBO OalIoB.

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 pealbHOM 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(IMKTHO OOINATHCs),
JOCTUKEHHE WIPOBBIX IeNel, (COOTBETCTBUE POJM — MPHU POJIEBOM HUrpe). SICHOCTh U CTHIIb
U3JI0KEHUS.

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



OreHka «xopouioy» CTaBUTCS, €CIIM 00yYaroIuecs: B IIEJIOM JeMOHCTPUPYIOT TOHUMaHHUE
po0JIeMbl, BHICKA3bIBAHUS U JEHCTBHSI MOJTHOCTHIO COOTBETCTBYIOT 3aJaHHBIM 1esaM. Pemenus,
BbIpaOOTaHHBIE B XOJ€ WIPHI, MOJHOCTBIO COOTBETCTBYIOT peayibHOW AedcTBUTENbHOCTH. Ho
HEKOTOpbIe 00BSICHEHUSI HE COBCEM apryMEHTHPOBaHbI, HAPYIIEHbI HOPMBI OOIIIEHUS, HAPYILICHBI
BPEMEHHBIE PAMKH, HAPYLIEH CTUJIb U3JI0KEHHUS.

OneHka  «ydosenemeopumenvHoy  CTaBUTCS, €cld  OOydaroIuecs B IIEJIOM
JEMOHCTPHUPYIOT MMOHUMAaHKUE MPOOJIEeMbl, BBICKA3bIBAaHHUS U JCHCTBUS B LIEJIOM COOTBETCTBYIOT
3ajaHHbIM 1ensaM. OJIHaKo, pelieHus, BhIpabOTaHHbBIE B XOJI€ UTPbI, HE COBCEM COOTBETCTBYIOT
peanbHOM  neiicTBUTeNnbHOCTH. 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. KommiexkcHoe npo0/1eMHO-aHAJINTHYECKOE 3aJaHHe

3aaHue HOCUT MPOOJIEeMHO-aHAIUTUYECKUI XapakTep U BBINOJIHAETCS B Tpu dTama. Ha
NIEPBOM U3 HUX HEOOXOJAUMO O3HAKOMUTHCS CO CIICIUATILHOMN JIUTEpaTypoi.

IlenecooOpa3Ho TakXke MOBTOPUTH YydeOHble MaTepuaibl JIGKIMH U CEMHHAPCKUX
3aHATUHN IO TEMaM, B paMKax KOTOPBIX IPEAIAraeTcsl BBIIIOJHEHUE JaHHOTO 3a1aHusl.

Ha BTOpoM 5Tame BbllOSHEHUS pabOThl HEOOXOAMMO CHOPMYIUPOBATH MPOOIEMY U
U3JIOKUTh ABTOPCKYIO BEPCHIO €€ pELICHHs, Ha OCHOBE IIOJYyYEHHOW Ha IIEpPBOM JTare
nH(popMaluu.

Tpetuii sTanm paboThl 3akiato4aeTcst B (GOpMyTUpOBKE COOCTBEHHOW TOUKH 3pEHUS I10
npobneme. Pesynbrar Tperhero srama opopmIiIsieTcs B BUIAC aHATUTHYECKOW 3amucKu (00beM:
2-2,5 ctp.; 14 mpudr, 1,5 unrepsan).

Kpumepuii oyenusanusi -  OUEHKAa YYUTHIBAET: IOHMMaHUE TMpPOOJIEMbl, YPOBEHb
PaCKpBITUSL TIOCTABJICHHOM MPOOJIeMBbl B IJIOCKOCTU TEOPUH HM3y4aeMOW JUCHUIUIUHBI, YMEHUE
(GbopMyIIMpOBaTh U apTyYMEHTHUPOBAHO IMPEACTABIATh COOCTBEHHYIO TOUKY 3PEHHS, BBIIIOJHEHHE
BCEX ATAIOB pabOoTHI.

OueHka «omauuno» CTaBUTCA B cllydae, Korja OOy4aroIIUHCs JTEMOHCTPUPYET IOJHOE
MOHUMaHMe Npo0JIeMbl, Bce TpeOOBaHMS, IPEAbIBISEMbIC K 3alaHUIO BHITIOTHEHBI.

OueHka «xopowto» CTaBUTCS, €CIU OOYYalOUIMIiCSl JIEMOHCTPUPYET 3HAUUTEIbHOE
MOHUMaHKe Npo0JIeMbl, Bce TpeOOBaHMS, IPEAbIBISEMbIC K 3alaHUIO 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 TPEOOBAHHUS, IPEIBABISIEMbIE K 33 JaHUIO, HE BBITTOJHEHBI.

6. UccnenoBaTenbCKHil MPOEKT

Hccneoosamenvckuii npoekm — TPOEKT, CTPYKTypa KOTOPOTO MpHOIMKEHA K (popMary
HAYYHOTO MCCIIEJJOBAHUS M COJEPXKHUT JIOKA3aTeNbCTBO AaKTYalbHOCTH H30paHHON TeMBI,
onpesiefieHue HaydyHOW mpoOyieMbl, HpeaMeTa W OO0bEeKTa HCCIeOBaHMs, Ilesied | 3ajad,
METO/I0B, HICTOYHHKOB, UCTOpUOTpaduu, 00001IeHHE PE3YIbTaTOB, BEIBOIBI.

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

Kpumepuu oyenusanuss - TOCKOJIBKY  CTPYKTypa HCCJIEIOBATEIBCKOTO TPOEKTa
MaKCUMaJIbHO MPHUONMKEHa K dopmaTy Hay4dHOrO MCCIIEJOBAaHUS, TO MPU BHICTABICHUU
YUUTBHIBACTCSI  JOKA3aTeIbCTBO AaKTYaJbHOCTH TEMbl HCCIEAOBAaHUSA, OIpeAeieHHEe Hay4YHOMH
npobnemMbl, OOBEKTa W TpeAMEeTa HCCIEIOBaHUs, LeNed M 3ajJad, MCTOYHHMKOB, METOJIOB
UCCJIETOBaHMsI, BBIIBUKEHHE TUIIOTE3bI, 00001IEHNE Pe3yIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB,
0003HaYeHHE NEPCIEKTUB JaJIbHEHIIIET0 UCCIIeJOBAHUS.

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



OneHka «xopowioy» CTaBUTCA, €CIU OOydYaloUIMHCsS JEMOHCTPUPYET 3HAaYMTEIbHOE
MMOHMMaHUeE POoOIIeMBbl, Bce TpeOOBaHMsI, IPEABSABISEMBIE K 3a/1aHUIO BBHITIOJHEHBI.

OneHka «yooeremgeopumenvHoy CTaBUTCSA, €CIH OOy4YaIOLIMCS, JIEMOHCTPUPYET
YacTUYHOE MOHMMAaHHE MPoOJieMbl, OOJBIIMHCTBO TPeOOBaHUM, MPEABIBIAEMBbIX K 3aJaHUIO,
BBITTOJIHEHBI

OneHka «HeyoosnemeopumenbHo» CTABUTCS, €CIM OOyYaroluiics JEeMOHCTpUPYET
HEMOHUMAaHue MPOoOJIeMbl, MHOTHE TPeOOBaHUs, IPEIbIBIsAEMbIC K 33/1aHUI0, HE BHITIOJIHEHBI.

7. UndopManmoHHbIH MPOEKT (Mpe3eHTaIus)

Hnghopmayuonnslii npoexkm — TIPOEKT, HANpPABICHHBIH HAa CTUMYJIMPOBAaHUE y4eOHO-
MO3HABATENIbHON /EATEIbHOCTH CTYJEHTa C BBIPAXKEHHOM 3BPUCTHYECKON HAIpPaBIEHHOCTHIO
(mouck, oTOOp M cuctemaruzanus HHGopmaun 06 oobekTe, oopMIIeHHE €€ ISl IPEe3EeHTAINN ).
HToroBeiM MpoayKTOM MpOEKTa MOXKET ObITh MUCBMEHHBINH pedepar, 3JIeKTpOHHBIA pedepaT ¢
WITIOCTPAIMSAMH, CIAiI-110y, MUHU-(QUIBM, IPE3CHTAMS U T.1.

WHpOopMaMOHHBIM TMPOEKT OTIMYAEeTCS OT HCCIEA0BATENbCKOTO IPOEKTa, MOCKOJIbKY
NpeJCTaBIseT cO00 Takylo GopMy yueOHO-IIO3HABATEIBHON NEATEIbHOCTH, KOTOPas OTIMYACTCS
SIPKO BBIPAKEHHON 3IBPUCTHYECKOW HAIPABIEHHOCTBIO.

Kpumepuu oyenueanusi - Ipu BBICTABICHUN OLIEHKHU YUUTBIBAETCS  CaMOCTOSITENIBHBIN
MTOMCK, orbop M cucreMaTu3anus UHGOpPMAIMU, pacKpbITUE Bompoca (MpoOJIeMbl),
O3HAKOMJIEHHE CTY/IEHYECKOI ayUTOpuu ¢ 3Toi nHpopmarmeil (mpeacraBieHne nHpopmalun),
ee aHaiu3 u o6oO0u1eHne, opopmIIeHHE, OJTHbIE OTBETHI HA BOIIPOCHI ayIUTOPUU C IPUMEPAMH.

OrneHka «omauyHO» CTaBUTCS B Clydyae, KOT/Ia OOYyYarolIUiics MOJTHOCTBIO PACKPBIBAET
Bonpoc (mpobisieMy), MpeAcTaBiseT HH(POPMAIMIO CHUCTEMATH3UPOBAHO, IOCIEI0BATENbHO,
JIOTUYHO, B3aMMOCBS3aHO, HUCHOJb3yeT Oojee 5 mnpodecCHOHANbHBIX TEPMHHOB, LIMPOKO
UCIONIB3YeT HMH(OpPMAIMOHHBIE TEXHOJIOTMM, OIIMOKM B HHQOpPMAIMH OTCYTCTBYIOT, HaeT
IIOJIHBIE OTBETHI Ha BOIIPOCHI Ay AUTOPUU C IPUMEPAMH.

OueHka «xopouio» CTaBUTCA, €ClM OO0ydYaroIMiics pacKpbiBaeT Bompoc (mpobiemy),
Npe/CTaBisieT MH(POPMAIUIO CUCTEMAaTH3UPOBAHO, MOCIIEI0BATENbHO, JOTUYHO, B3aUMOCBS3aHO,
ucnonp3yer  Oojee 2 mpodecCHOHAIBHBIX  TEPMHUHOB,  JIOCTATOYHO  HCIOJB3YET
MH(POPMAaLIMOHHBIE TEXHOJIOTHH, JIOMyCcKaeT He Oosiee 2 omMOOK B U3JIOKEHUN MaTepuania, 1aeT
MOJIHBIE WJIM YACTHUYHO MOJIHBIE OTBETHI HA BOIIPOCHI ayIUTOPHUH.

OneHka «ydosiemeopumenbHoy» CTABUTCS, €CIU OOYYaIONIMICS, PacKphIBa€T BOIPOC
(mpobnemy) He MOJIHOCTHIO, MPEACTABISIET UHPOPMALIMIO HE CUCTEMATU3UPOBAHO M HE COBCEM
MOCJIE0BATENbHO,  HCIIOJIB3YET 1-2  mpodeccHOHANBHBIX ~ TEPMHMHA,  HCIOJIB3YeT
MH(GOPMaLIMOHHBIE TEXHOJOTHH, JonyckaeT 3-4 omuOKM B M3JI0KEHUHM MaTepuaia, OTBEYaeT
TOJIbKO Ha 3JIEMEHTapHBIE BONPOCHI Ay TUTOPUN O€3 MOSICHEHU.

OneHka «Hey0061emeopumenbHoy CTABUTCS, €CIIA BOIIPOC HE PACKPBIT, MPEICTaBICHHAs
uHpOpMaLUs JIOTMYECKHM HE CBs3aHa, HE MCIOJB3YIOTCS NpOo(ecCHOHANbHBIE TEPMHUHBI,
noryckaeT Oosee 4 omMOOK B U3T0XKEHUH MaTepHala, He OTBEYaeT Ha BOIPOCHI Ay AUTOPUH.

8. luckyccuoHHBIE POLeypPbI

Kpyenvuii cmon, ouckyccus, nonemuka, oucnym, oebamvi, MUHU-KOHGepenyuu SBISTIOTCS
CpeACTBaMH, MO3BOJSIONIMMU BKJIIOUHUTh OOYYAIOUIMXCS B IPOLECC OOCYXICHHS CHOPHOTO
BOIpOCa, MpOOJIEMbl M OIEHUTh UX YMEHHME apryMEHTHPOBATh COOCTBEHHYIO TOYKY 3pEHUS.
3amaHue gaeTcs 3apaHee, OIpeeseTcss Kpyr BOIPOCOB ISl 00CYKICHHS, TPYIIIbl YYaCTHUKOB
3TOro 00CyXIeHUS.

JIMCKYyCCHOHHBIE TTPOLEAYPbI MOTYT OBITh UCIIOJIB30BAHbI JUIsl TOTO, YTOOBI CTY/ICHTHI:

—Jydllle MOHSUIM YCBOsIEeMbI MaTepuai Ha (OoHE pa3HOOOpa3HbIX MO3ULIMNA U MHEHUH, He
00s13aTeNbHO JOCTHUTast OOIIEr0 MHEHMUS,

— CMOMIM TOCTHYb CMBICI HU3y4aeMOro MaTepuana, KOTOpBhI MHOTJa YyBCTBYIOT
MHTYUTHBHO, HO HE MOTYT BbICKa3aTh BEpOabHO, YETKO U SCHO, WIM KOHCTPYMPOBATH HOBBIN
CMBICJI, HOBYIO IO3UILIUIO;

— CMOIJIM COIJIaCOBaTh CBOIO MO3UIMIO WM JEUCTBUS OTHOCHUTEIBHO 0O0CYKIaeMoi
POOJIEMBI.



Kpumepuu oyenusanusi — OeHUBAIOTCS AEUCTBUS BCEX YYaCTHUKOB rpynnsbl. [loHnmanue
mpoOsieMbl, BBICKA3bIBAaHUS U JIEUCTBUS IIOJHOCTHIO COOTBETCTBYIOT 33JaHHBIM IIEJISIM.
CooTBeTcTBUE peabHON JIEHCTBUTEIFHOCTH PEIICHUH, BBIPAOOTAaHHBIX B X0Jie UTphl. Branenue
TEPMHUHOJIOTHEH, IEMOHCTpAIUs BIaJCHUS Y4eOHBIM MaTepHajoM IO T€ME WIpbI, BiaJeHue
METOJaMHU apryMEeHTalluH, yMEHUE paboTaTh B Ipyne (yMEHUE CIIyIlaTh, KOHCTPYKTUBHO BECTH
Oeceny, yOexaaTh, yIpaBJISITh BpeMEHEM, OSCKOH(MIMKTHO OOIIATHCS), TOCTHKEHUE WUTPOBBIX
1esnel, (COOTBETCTBUE POJIN — IIPU POJIEBOM UIpe). SICHOCTB M CTUIIb U3JI0KEHHUS.

OneHka «omauyHO» CTaBUTCSA B cllyyae, KOTJa Bce TpeOOBaHMs BBINOJHEHBI B MOJHOM
obbeMme.

OneHka «xopouto» CTaBUTCS, €CIU O0y4arouifecss B LEJIOM JAEMOHCTPUPYIOT MOHUMAaHHE
po0JIeMbl, BHICKA3bIBAHUS U JIEHCTBHS MTOJHOCTHIO COOTBETCTBYIOT 33JJaHHBIM LIeJsIM. Perienus,
BbIpa0OTaHHBIE B XOJE WIPHI, MOJHOCTHIO COOTBETCTBYIOT pealbHOM JedcTBUTENbHOCTH. Ho
HEKOTOpbIe OOBSICHEHUSI HE COBCEM apryMEHTHUPOBAaHbI, HAPYIIEHBI HOPMBI OOIIEHHUSI, HAPYIIICHbI
BPEMEHHbIE PAMKH, HAPYLIEH CTUJIb H3JI0KEHHUS.

OneHka «ydosiemeopumenvHoy»  CTAaBUTCS, ecld  0Oydarommecs B IIEJIOM
JEMOHCTPUPYIOT TTOHUMaHUE NPOOJIEMBbl, BHICKAa3bIBaHUS U JEHCTBHUS B LIEJIOM COOTBETCTBYIOT
3ajjaHHbIM 1ensiM. OIHaKo, pelleHus, BIpadOTaHHbIE B XOJI€ UTPBI, HE COBCEM COOTBETCTBYIOT
peasibHON  JleHcTBUTENbHOCTH. HekoTopbsle OOBSICHEHMSI HE COBCEM apryMEHTHPOBAaHBI,
HapyLIeHbl BpEMEHHBIE paMKHU, HAPYIIEH CTHJIb U3JI0KEHUS.

OueHka «HeyoosnemeopumenbHoy CTaBUTCS, €ciIM oOydaroluecs  He MOHUMAIOT
npobJeMy, UX BBICKA3bIBaHUSI HE COOTBETCTBYIOT 3a/IaHHBIM ILIETISIM.

9. TecrupoBanue

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

Kpumepuu oyenueanus — npaBUIbHBIN 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 «HeyoosiemeopumenbHoy CTAaBUTCA, €CIM NMPaBUILHO BBHIOJIHEHO MeHee 50%
3aJaHuid

10. TpeGoBaHne K NMCbMEHHOMY ONIPOCY (KOHTPOJIBbHOI padoTe)

OneHuBaeTcsi He TOJIBKO TNyOWHA 3HAHMM TOCTAaBJIICHHBIX BONPOCOB, HO U YMEHHE
U3JI0KUTh TUCHbMEHHO.

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

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

OueHka «xopouio» CTaBUTCA, €CIIU 00ydaroluiics TBEpAO 3HAET MaTepuall, IPaMOTHO U
[0 CYIIECTBY H3JaraeT €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 aHalu30M,
apryMeHTaluen U BIBOJAMM.

Ouenka «HeyOoosremeopumenvHoy CTaBUTCS, €CIM OOydalouluiicss He OTBeYaeT Ha
IIOCTaBJIEHHBIE BOIIPOCHI.

6. Ilepeuenv 0cno6HOUl U OONOIHUMENLHOU YUEOHOU UmMEPAMypbl, HEOOX00UMOU
011 0C8OEHUA OUCUUNIUHBL (MOOYIA1)
6.1 OcnosHnas yuebHas 1umepamypa
1. Kypc mno Beicmieit matemaruke (masi skoHomucToB) / . — HoBocubupck



Cubupckoe yHHBEpCUTETCKOE n3aarenbcTBo, Hopmatuka, 2017. — 119 ¢. — ISBN 978-5-4374-
0806-3. — TekcT : 2neKTpOoHHBIN // DnekTpoHHO-O0mbmnoTeunas cucrema IPR BOOKS : [caiiT].
— URL: http://www.iprbookshop.ru/65165.html

2. HertapeBa, O. M. Belcmmas wmarematuka. Marepuansl s HOATOTOBKH
OakanaBpoB u cnernuanuctoB. Yacte | : yueObHoe mocodbue / O. M. JlertsipeBa, P. H.
XysuaxmeroBa, A. P. Xy3smaxmeroBa. — Kazawp : KazaHckuili HalMOHaJIbHBIN
HCCIEeA0BATENbCKUN TexHoyornueckui ynusepcurer, 2016. — 104 c¢. — ISBN 978-5-7882-

1912-7. — TekcT : aneKTpoHHbIH // DnekTpoHHo-O0nbmmoreunas cuctema IPR BOOKS : [caiir].
— URL: http://www.iprbookshop.ru/61962.html

3. CtenaHeHko, E. B. MaTemaTuka. OCHOBHOM KypcC : y4ebHoe
nocobue / E. B. CtenaHeHko, N. T. CtenaHeHKo. — TamboB : TamboBCKuI
roCcyAapCTBEHHbIN TexXxHu4eckmnm yHnesepcutet, 9bC ACB, 2015. — 252 ¢c. —
ISBN 978-5-8265-1412-2. — TeKCT : D3JIeEKTPOHHbIN [/ NeKTPOHHO-
bnbnnorteyHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/63859.html

7.2 Jlononnumenvras y4eOHas 1umepamypa:

4. I'onoBun, M. B. IIpakTukym IO BBICIIEH MaTeéMaTHKE B IPUMEPAX M 3a4adax.
Ananutnueckasi reometpusi : ydeOHoe mocobme / M. B. T'onoBun ; mon pemakmmen A. W.
®denoceeB. — MockBa : MOCKOBCKUI T'yMaHUTapHbIM yHUBepcuteT, 2016. — 76 c¢. — ISBN

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

5. Matemaruka : yuebHoe mocooue / H. b. Kapbauunckas, E. C. Jlebenesa, E. E.
XapuronoBa, M. M. Yepuenos ; noa peaakuueit M. M. YepnernoB. — Mocksa : Poccuiickuit
roCyIapCTBEHHbIN YHUBepcUTET npaBocyaus, 2015. — 342 c¢. — ISBN 978-5-93916-481-8. —
Tekcr : anexTpoHHbIN // DnexkrpoHHO-OnOMHoTeuHas cucrema [IPR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/49604.html

6. Breicmass marematmka. Tom 1. JluneiitHas anreOpa. Bexrtopnas anre6Opa.
AHanmuTudeckas reoMeTpusi [DnexTpoHHbIN pecypc]: yueonuk/ A.Il. T'ocmomapukos [u ap.].—
DnexTpoH. TekcTtoBble naHHbie.— CII6.: HarmoHanpHBIH MHUHEpPATbHO-CHIPHEBOM YHUBEPCUTET
«T"opHblity, 2015.— 105 c.— Pexum goctyna: http://www.iprbookshop.ru/71687.html

7. Breicias  marematmka. Tom 2. Hauano MaTeMaTH4yecKoro  aHalu3a.
Huddepennmansnoe ucuncnenne GyHKIUI 0THON MEPEeMEHHON U €ro MPHIOKEHHS : y4eOHUK /
A. II. TocnonapukoB, U. A. Bonbiackasa, O. E. Kapnyxuna [u ap.] ; nmoa penakumeit A. II.

lociomapukoB. — Cankr-IletepOypr : HannoHanbHBIIT MHUHEPaATBbHO-CHIPHEBON YHUBEPCHUTET
«lopubrit», 2015. — 104 c. — ISBN 978-5-94211-711-5. — TekcT : 3JIeKTpOHHbIN //
DIEKTPOHHO-ONOIMOTe HAs cucrema IPR BOOKS : [caiiT]. — URL:

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

6.3. I[lepuoouueckue uzoanus
1. Aunrebpa u anamu3 (IIOMU PAH) http://www.pdmi.ras.ru/AA/
2. Aurebpa u noruka (MM CO PAH) http://math.nsc.ru/~alglog/
3. CuOupckmii >xypHan BeuncinutenbHo wmatematukun (MBMuMIT CO PAH)
https://www.sibran.ru/journals/sibjVM
4. Teopus BEPOSATHOCTEN 51 ee IIPUMEHEHHUS (MHUAH)
http://www.mathnet.ru/php/archive.phtml?jrnid=tvp&wshow=contents

7. Ilepeuens pecypcos UHPOPMAYUOHHO-MEIEKOMMYHUKAUUOHH O cemu
"UHnmepuem'" (0anee - cemv '"Hnmepuem'), neobdxooumvix 011 o0ceoeHus
oucyuniunvl (Mo0yns)

o denepanpHblii mopran «Poccuiickoe oOpazoBanue» http:/www.edu.ru/
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http://www.iprbookshop.ru/50677.html
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o denepanpHoe Xpanunuie «EquHas KomIeKus upoBbiX 00pa3oBaTeNbHBIX PECYPCOB
http://school-collection.edu.ru/

8. Memoouueckue ykazanus 011 O00y4HAOWUXCA NO O0CB0CHUID OUCHUUNTIUHDL
(mooyns)

YcnemHoe OcCBOGHHE JaHHOTO Kypca OasupyeTcss Ha pPalUOHAIBHOM COYETaHHH
HECKOJIBKMX BUOB yU4eOHOU ACATEIHHOCTU — JIEKIIMM, CEMUHAPCKUX 3aHATHI, CAMOCTOSTEIbHON
pabotel. [Ipu 3TOM camocCTOSITeNbHYIO pabOTy CleoyeT paccMaTpuBaTh OJHUM U3 TJIaBHBIX
3BE€HBEB IMOJHOIICHHOTO BBICIIET0 OOpa30BaHUs, Ha KOTOPYHO OTBOJUTCS 3HAYUTENIbHAS YacTh
y4eOHOr0 BpEMEHH.

CamocrosiTenbHas paboTa CTYIEHTOB CKJIABIBACTCS U3 CIASAYIOIIMX COCTABIISIONINX
* paboTa ¢ OCHOBHOM U JOIOJIHUTENBHON JHUTEpaTypod, C MaTepuajlaMH HHTEpHETa W

KOHCIIEKTaMH JIEKIIHIL,;

* BHEAyJIUTOpHAas MOJArOTOBKA K KOHTPOJBHBIM paboTam;

* BBINIOJIHEHUE CAMOCTOSITEIHLHBIX TPAKTUYECKUX PAOOT;

* TIOJArOTOBKA K 3ayeTaM (3a4eTaM C OIIEHKOW) HEMOCPEICTBEHHO Mepe/l HUMHU.

Jist mpaBuibHOM opraHu3anuu paboThl HEOOXOJAMMO YYHUTHIBATh MOPSAOK H3YUYEHUS
pa3enoB Kypca, HaXOA[IIUXCsl B CTPOroii JJOrH4eckoi nocnenaoBatenbHOcTH. [loaToMy xopoiee
YCBOEHHE OJIHOM YacTH IJUCIUIUIMHBI SIBISAECTCS TMPEANOCHUIKON IJIsi YCHENIHOTO Tepexoia K
crenyomen. 3aganus, TpoOIeMHbIe BOMPOCHI, MPEATIOKEHHbIE Ui U3yYeHUs AMCUUIUINHBI, B
TOM YHUCJI€ U JJISI CAaMOCTOSATEIHHOTO BBIMOTHEHUS, HOCAT MEXIUCIUIUIMHAPHBIA XapakTep U
0a3upyIOTCS, TPEeXAe BCEro, HAa NPUYMHHO-CIEICTBEHHBIX CBS3SIX MEXKIYy KOMIIOHEHTaAMH
OKPY’KaIoIlero Hac MHpa.

Jlig mydiiero 3amoMUHAHUS MaTepuana IejaecooOpa3HO HCIONIb30BaTh WHIUBUIYaJIbHBIC
OCOOCHHOCTH M Pa3HbIE BHUIBI MAMSTH: 3PUTEIBHYIO, CIYXOBYIO, aCCOIMATUBHYIO. Y CIICIITHOMY
3aIOMUHAHHIO TAK)Ke CIIOCOOCTBYET MPUBEIEHUE IPKUX CBUIETENHCTB M HATIISIHBIX IPHUMEPOB.
VY4eOHbIN MaTepua I0JKEH MOCTOSIHHO MOBTOPSATHCS U 3aKPETUIATHCS.

[Ipy BBIMONHEHUH [IOKJIAI0OB, TBOPUYECKUX, HH(DOPMAIIMOHHBIX, HCCIEI0BATEIbCKIX
MPOEKTOB  0co00e BHUMAaHHWE CleayeT oOpamarh Ha TOA00p HMCTOYHHWKOB HH(pOpMAIuu u
METOJIUKY pabOThl C HUMHU.

Jlist yermenmHoM caym 3adeta (3a4eTa ¢ OLEHKOW) PEKOMEHAYETCS COONIOAaTh CIIEeIYIONTUe
MpaBuia;

» IloaroroBka K 3a4eTy (3a4eTa C OIEHKOM) JOJDKHA MPOBOAUTHCS CUCTEMAaTUYECKH, B TCUCHUE
BCETr0 CeMecTpa.

* HHTreHcuBHas MOATOTOBKA JIOJKHA HAYaThCS HE TMO3/IHEE, YeEM 3a MECsIl J0 3auera (3ayeTa C
OIIEHKOM).

* Bpewms HemocpeACTBEHHO Mepe] 3a4eToM (3adeTa ¢ OICHKOM) JIydllle MCIOJIb30BaTh TaKUM
00pa3oM, YTOOBI OCTaBUTh MOCIETHUI 1€Hb CBOOOTHBIM IS MOBTOPEHUS Kypca B LIEJIOM, s
CHUCTEMaTHU3AIMHN MaTepualia u JopaOOTKH OTIIEIbHBIX BOIIPOCOB.

Ha 3adere ¢ OIleHKOI BBICOKYIO OIICHKY MOJYYarOT CTYJEHTHI, HUCIOJB3YIOIIUE TaHHBIE,
MOJIyYEHHBIE B TIPOLIECCE BBIMOTHEHUS CaMOCTOSTENBHBIX paldOT, a TaKKe HCIOJIb3YIOIIHE
COOCTBEHHBIE BBIBOJIbI HA OCHOBE U3yUYE€HHOTO MaTepHaa.

VYuuThiBas 3HAUUTETBHBI 00BEM TEOPETHYECKOTO Marepuaia, CTyJIeHTaM PEeKOMEHIYEeTCs
PETYISIPHOE MOCEeIIeHUE U MOAPOOHOE KOHCTIEKTUPOBAHHE JIEKIIUH.

9.  Ilepeuens uHgopmayuonHvIx mexHoo2uil, UCROIb3YeMbIX npu
ocyuiecmenenuu o0pazo0eamenbHo20 RPoyecca no OUCYUnIune (Mooy), 6KII0UaAs nepedeHsb
npocpammnozo  obecneyenus U UHQOPMAUUOHHBIX  CHPABOYHBIX  cucmem  (npu
Heobxo0umocmu)

1. TepMuHanIbHBIN cEpBEp, NPEAOCTABISAIONINM K HEMY JAOCTYI KIIMEHTaM Ha Oa3e


http://school-collection.edu.ru/

Windows Server 2016

2. CewmeiictBo OC Microsoft Windows

3. Libre Office cBoO01HO pacnpocTpaHsieMblii OHCHBIN MAaKET ¢ OTKPHITHIM UCXOTHBIM
KOZOM

4. WudopmannoHHO-cIipaBoYHast cucrema: Cucrema  Koncynprantlliroc
(MudopmanioHHbIi KOMITIEKC)

5. MudopmanmonHo-nipaBoBoe obecnieueHue ['apaHT: DIEKTPOHHBIN MEPUOANYECKUNA
cnpaBoyHuK «Cucrema TAPAHT» (OIIC «Cucrema TAPAHT»)

6. AnTuBupycHas cucrema NOD 32

7. Adobe Reader. JIunen3us nponpuerapHas cBOOOHO-PaCIPOCTPaHIEMAsI.

8. DnekTpoHHas cucteMa aucTaHunoHHoro ooyuenuss AHOBO «MockoBckuit
MEXyHapOAHBIN yHUBEpCUTET». https.://elearn.interun.ru/login/index.php

10. Onucanue  mamepuanbHo-mexHUUeCKoU oasul, Heo0x00umoii onsa
ocyuwiecmenenusn 00pazoeamenbHo2o npoyecca no oucyuniune (Mooynio)

1. KOMIIBbIOTEpHI MepCOHANIBHBIE /T MIPEToaBaTeiel ¢ BEIX0IOM B ceTh VIHTepHeT;
2.  HayUIHUKH;

3. BeOKamepsl;

4.  KOJIOHKH;

5. MHKpPO(]OHBI

11. OépazoeamenvHble MexXHON02UU, UCNOTb3YEMbLE NPU OCEOEHUU OUCUUNTUHbL

J1st OCBOCHHUS JUCLUUIUIMHBI UCTIONB3YIOTCS KaK TPAJUIMOHHbBIE (POPMBI 3aHATHI — JIEKLIIUU
(TUIBI IEKUMH — yCTaHOBOYHAs, BBOJIHASA, TEKyIasi, 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 CUTYAallMOHHBIX 33/1a4 U Pa300p KOHKPETHBIX CUTYaIUH.

Ha  y4yeOHBIX 3aHATHUAX  HCIOJNB3YIOTCS  TEXHUUYECKHE  CpPEJICTBAa  OOyudeHUs
MYJIFTUMEANMHON ayAUTOPUU: KOMIIBIOTEP, MOHHUTOP, KOJIOHKH, HAaCTEHHBIA 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 NMPOOIEMHO-UH(POPMALMOHHBIX JIEKIIUI ¢ UCTIOIb30BaHUEM JJOCKU U
BUJICOMATEPHAJIOB;

- CEMHUHAPCKUE 3aHATHS;

- KOHTPOJIBHBIE OIIPOCHI;

- KOHCYJIbTallUHY;

- caMOCTOsITeNIbHAsI paboTa CTYACHTOB C Y4eOHOI ITEpaTypoil ¥ MepBOMCTOUHUKAMH;

- TECTUPOBAHUE TI0 OCHOBHBIM T€MaM JUCLMILINHBI.

11.2. AKTMBHBIC M HHTEPAKTHBHbIE MeTOABI U (opMbI 00yUeHHUsI

N3 nepeuns BUnoB: («mo3zeosot wmypmy, anaiuz HIIA, ananuz npobremuuix cumyayui,
aHAIU3 KOHKPEMHbLIX CUmyayuil, UHYUOEeHMbl, UMUMAaYUus KOJIEKMUBHOU NpOodecCcUoHanbHOl
OdesmenvbHOCMU,  pa3vlepbléaHue pojel, meopueckas paboma, CEA3aHHASL C O0CB0EeHUeM
OUCYUNTIUHBL, POIeas uepa, Kpyaavlii cmoJ, OUCHym, becedd, OUCKYCCUsl, MUHU-KOHpepeHyus U
Op.) UCTIOJIB3YIOTCS CIICAYIOIINE:
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- oucnym

- QHAU3 NPOOIEMHBIX, MBOPUECKUX 3A0AHUL, CUMYAYUOHHBIX 3A0aY
- ponesas uepa,

- Kpyenwlii Cmo.i;

- MUHU-KOHGhepeHyusl

-0ucKyccust

- beceoa.

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

[Tpu opranuzanmu oOydyeHHs MO JAUCHUIUIMHE YUUTHIBAIOTCS OCOOCHHOCTH OpraHU3aluu
B3aWMOJICHCTBHS ¢ MHBAIMAAMH U JINIIAMH C OTPAHUICHHBIMUA BO3MOYKHOCTSIMH 3/I0POBBS (J1asiee
— wuHBamuael W smna ¢ OB3) ¢ menbio obecriedeHuss HMX TpaB, pa3pabaThIBAIOTCS
aJIaTHPOBAHHBIC I WHBAIUIOB MPOTPAMMBI IMOATOTOBKH C YYETOM DPa3UYHBIX HO30JIOTHH,
BUIBI M (OPMBI CONPOBOXKACHUS OOYYEHMS, HCHOJB3YIOTCS CIELUAIbHBIE TEXHUYECKHE U
pOoTpaMMHBIE  CpeACTBa OOYYEHHWs, TUCTAHIIMOHHBIE 00pa3oBaTeNbHBIE  TEXHOJOTHH,
obecnieunBaeTcs Oe30apbepHas cpefia u mpodyee.

Beibop MeTomoB oOydueHHs — ompeAensercs —colepKaHWeM OOydYeHHs, ypOBHEM
METOAMYECKOTO0 M MaTepHalIbHO- TEXHMYECKOTO OO0ECTeUYeHHUs, OCOOCHHOCTSMHU BOCIPUSATHUS
y4eOHOI WHPOPMAIINU CTYJICHTOB-HHBAIH/IOB U CTYJICHTOB C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMHU
310pOBbs M T.A. B o0Opa3zoBaTeiabHOM IIpoliecce MCHOIBb3YIOTCS COLUANbHO-aKTHBHBIE 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 0OyueHuH ULl ¢ OTPAHUYECHHBIMUA BO3MOXKHOCTSIMH 3/10POBBSI DJIEKTPOHHOE 00yUYeHHE
M JTUCTAaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOJOTHH MPEIyCMATPUBAIOT BO3MOKHOCTH IpHEMa-
nepeaays UHGOpMaIMK B JOCTYIHBIX /Ul HUX (opMax.

OOyuJaromuecs: U3 YHCiIa JIUIl ¢ OTPaHUYECHHBIMH BO3MOXKHOCTSIMHU 37I0POBbsI 00ECTICYCHBI
MIEYAaTHBIMU M 3JIEKTPOHHBIMU 00pa3zoBaTeIbHBIMH pecypcaMu B (GopMax, aJanTHPOBAHHBIX K
OTPaHUYCHUSM HX 3/I0POBBSI.
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