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OK-6 3HaTh:
CITOCOOHOCTB K - coaep>xaHnenpoLueccoBcamoopraHusaymnmmcamoobpaso
caMmoopranuszamnyd | BAHUS,MX 0COBEeHHOCTennTEXHOOr NI
nu peanmsaynn,ncxonam3uenencoBepLleHCTBOBaHNANPORECCNOH
camMo00pa3zoBanu | AJIbHONAEATENbHOCTH;
1{0] - CI/ICTeMy KaTGFOpI/II/I nu METOOOB, HaHpaBJIeHHLIX Ha
(I)OpMI/IpOBaHI/Ie AHAJIUTUYCCKOI'O U JIOTUYCCKOI'O MBIIIJICHHUA.
YMmeThb:
- nJaHUpoOBaTb Lenn nycTaHaBIMBaATbNPUOPUTETHI MpKn
Bbibopecnocobos
MPUHATUAPELLEHUNCYHETOMYCIOBUN,CPEenCTB,IMYHOCTHbLIXBO3
MO>XHOCTENNBPEMEHHOW
MepCcrnekKTUBbLILOCTUKEHNS;OCYLLLECTB/IEHNALEATENIbHOCTM.
- CaMOCTOATENIbHOCTPOUTb
npoueccoBnageHnanHopmaymnen,otobpaHHom
NCTPYKTYPUPOBAHHOWN
ONSABbINOJIHEHUANPOECCUOHANIbHONOEATEIbHOCTH.
Baagers:
- HaBbIKaAaMHU OopraHu3anuu CaM006pa3OBaHI/I}I, TCEXHOJIOTUSIMHAU
npruoOpeTeH sl, MCIIOIB30BaHUS U OOHOBIICHHS COIUAIBLHO-KYJIBTYPHBIX,
INCUXOJIOI'NYCCKUX, HpO(I)eCCI/IOHaJ'IBHHX 3H8.HI/II71;
- CIIOCOOHOCTBIO K caMoOOopraHm3aliuu 1 CaM006pa30BaHI/IIO.
OIIK-7 3HaTh:
CIIOCOOHOCTB - OCHOBblI MaTeMaTU4YECKOro aHasan3a, Heobxoaonmbie ONs
pemarb peleHnss SKOHOMMNYECKMX 3a4ay;
CTaHTapTHBIC - MOJXOJIBI M CIIOCOOBI OPTaHU3alMK CUCTEM MOTYUYCHHSI, XPaHCHHS U
i[?)ia;{)l:CCI/IOHaHLHO nepepaboTKu nHpOpMaInu;

M 1esITeNbHOCTH Ha
OCHOBE
nH()OPMAITHOHHON
"
oubnuorpaduyeck
01 KYJIBTYPHI C
MpPUMEHEHUEM
UHQOPMAIOHHO-
KOMMYHHMKaLMOHH
BIX TEXHOJIOTHH U €
Y4€TOM OCHOBHBIX

- nCnosib30BaTb B MO3HaBaTeJ/IbHOW MpodeccrnoHasrbHON
nesaTenbHoCcT 6a30Bblie 3HAHUSA MaTEMATUKN.

Ymersn:

- peliaTh CTaHAapTHBIC 3a7adyd  HPOPECCHOHAIBLHOW JESITeIbHOCTH Ha
OCHOBe HMH(MOPMAIMOHHOW W OubOIMorpaduyeckord KyImbTypbl C MpPHUMEHEHHEM
I/IH(I)OpMaI_II/IOHHO—KOMMYHI/IKaLII/IOHHI>IX TCXHOHOFHﬁ;

Baagers:

- CIOCOOHOCTBIO pellaTh CTaHIAPTHBIE 3aJaud MpodeccrOoHAIbHOM
JeSITeTbHOCTH Ha OCHOBE WH(POPMAMOHHOM W Oubmuorpadudeckoit
KYJIbTYpHI;

TpeboBanuii HaBbIKaMUN MPUMEHEHNS COBPEMEHHOI0
nH()OPMAITHOHHOMN
5e30MACHOCTIH MaTeMaTU4eCKoro MHCTPyMeHTapuaansa peeHuns
3KOHOMMYECKNX 3a[ay;
— METOANKON MOCTPOEHNSA aHaNM3a U NPMMeHeHUs
MaTeMaTu4yeCcKnx Moaenenans oueHKN COCTOAHUS U MPOrHo3a
Pa3BUTUSA SKOHOMUNYECKUNX SABJIEHUIN U NMPOLLECCOB.
IIK-10 3HaTh:
BIIaJICHUE - OCHOBHble METOAbIOCYLLECTBAIEHNSA ONepaLmnn
HaBbIKAMU MaTeMaTu4yeckoroaHanmsa (andpdepeHumposaHue,
KOJIMYECCTBCHHOT' O

¥ Ka4eCTBEHHOTO
aHanu3a
nHQOpMAIH TPU
NPUHATHA
YIpaBJICHUYECKUX

WHTEerpupoBaHue v ap.);
- OCHOBHbIEMETOAbI PELUEHUS CUCTEM JINHENHbIX
anrebpanyecknx ypaBHeHUN
- OCHOBHBIC oaXO0 bl K
Ka4eCTBCHHBIX METOJOB aHaJIn3a

MPUMEHEHUIO  KOJIMYECTBEHHBIX U
IpU  NPUHATHH  YIPaBIEHYECKHX




peHIeHI/II7I, pGIJ_IeHI/If/'I, INPpUHOUIIBI W aJITOPUTMBI  TTOCTPOCHUSA SKOHOMHYCCKUX,

ITOCTPOCHHUA (MHAHCOBBIX U OPraHU3ALMOHHO YIPABIEHYECKUX MOJIETICH.
OKOHOMHNYCCKHX, yMeTb:

unancosbix u - OCYLLEeCTBIATb onepaunm MmaTeMaTuyeckoroaHasamsa B
Opra’Hu3alnuoHHO-

npenycMoTpeHHoOMobbeMe;

YUPABICHACCKUX 1 _ pellaTh CUCTEMbI IMHENHbIX anrebpanyecknx

MOJIeeN yTeM UX

ajanTaluy K ypasHeHUI;

KOHKDETHBIM - OCYIIECTBIISATH BBIOOD MATEMATHYECKUX MoJenen
3aJa49aM OpPraHu3alMOHHBIX  CHCTEM, AHAIU3UPOBATH MX  aJCKBATHOCTb MU
yIpaBjIeHuUsl IIOCJIEICTBHS IPUMEHEHMS;

- BJIaZICTb CPCACTBAMHU HPOIrPaAMMHOIO oOecrieueHnsl aHaad3a |
KOJMYCCTBCHHOT'O MOACIIMPOBAHUA CUCTEM YIIPABJICHH.

Baagern:

- HaBblKaMN NMPMMEHEHNSOCHOBHbIX METOL0B
MaTeMaTU4eCcKoro aHaansaun JuMHenHon anrebpblgns peweHus
3a/a4 BpaMKax AUCLUMUMINHbI;

- HaBbIKaMH MW MCTOJaMHU OKOHOMHYCCKOIO MW OpPraHHU3allMOHHO-
YIOPaABJIECHYECKOI0 MOJIECIUPOBAHUS;

- MOACIAMHU aganrangun MO,Z[GJ'ICIZ K KOHKPCTHBIM 3aJadyamM
YIpaBJICHUS,

- BJIaACHUEM HAaBbIKAMHU KOJIMYECCTBCHHOI'O U KAYCCTBCHHOI'O aHaJIn3a
uHDOpMAIIMKM TIPU TPUHITHH YIPABICHUYCCKUX PEIICHWHA, TOCTPOCHUS
9KOHOMUHYCCKUX, (1)I/IHaHCOBI)IX n OpraHrU3allMOHHO-YIIPABJICHYCCKUX
MO,I[CJIGI;'I IMYTEM HX aJallTallii K KOHKPCTHBLIM 3a/ia4aM YIIPABJIICHUS.

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

JlucuuIinHa OTHOCUTCS K Oa30Boii yactu yueOHoro maHa OITOIT.

JlaHHas NUCHMILIMHA B3aWMOCBSI3aHA C JPYTMMHU JAUCLUIUIMHAMHU, TaKUMHU 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. Oovem oucyuniunvl
Buowt yueonoit pabomot Dopmul 00yueHus
Ounasn Ouno- 3aounasn
3aounasn

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.

Cooeporcanue oOucuyuniunwvl (M00yas), CMPYKMYpPUpPOBAHHOE

no memam /

pa30eﬂaM C YyKazanuem OMBEOCHHO20 HA HUX KOJIUYECMEA AKAOeMUYUECKUX YaACO8 U 6U006

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 | 3amaya  JIHHENWHOIO 1 10

5 | mporpaMMHUpOBaHUS

[IpomexxyTounas ]
aTTecTauus
Hroro 144
4.2.  Tlporpamma AUCUHUIUIMHBI, CTPYKTYPHpPOBaHHAS MO TeMaM / pa3aesnam
4.2.1. CopepxaHue JEKIUOHHOIO Kypca
Ne i/ HanmeHoBaHHe TeMbl CoaeprxaHue JICKIIMOHHOTO 3aHATHS
1| (pa3aeJia) AMCUMIJIMHBI

1 Teopust MHOXECTB MHoxecTBa U X 0003HaueHus. BelecTBeHHbIE Yynca
UYucnossle " X OCHOBHBIE CBOMCTBA. Haubonee
MIOCJIE0BATENBHOCTH YHOTpeOUTENbHbIC MHO’KECTBA. OrpaHuyeHHbIE

(cBepxy, CHHM3Y) U HEOTpaHMYEHHBbIE (CBEpXY, CHM3Y)
MHOkecTBa. HaumOomnpmmii (HaUMEHBIIUNA) dIEMEHT
MHO’KeCTBa. BepxHsis (HIKHSSI) TpaHb MHOKECTBA.
UucnoBele MOCIENOBAaTENIbHOCTY M €€ CBOMCTBA.
OrpaHuveHHbIE u HEOTpaHUYCHHbIE
IIOCJIEI0BATENBHOCTH. IIpenen YHCIIOBOM
MOCIIEZIOBATENBLHOCTH U €ro cBoiicTBa. Cxopsimuecs
II0CJIEI0BATENBHOCTH.

2 [Ipenen u HeNpPepHIBHOCTH Omnpenenenne (GyHKIMM W OCHOBHBIE  TTOHSTHS.
(byHKUIMM OJHOM CriocoOb1 3amanus ¢QyHkumu. ['padmku OCHOBHBIX
MepEeMEHHOMN anemMeHTapHbIXx  QyHKuud. [loHsATHE CIOXKHOW W

oOpatHOi (yHKIUH.

[Ipenen ¢ynkuun. OIHOCTOPOHHUE U JIBYCTOPOHHHUE
npenensl. beckoneyHo Manbie (OECKOHEUHO OOJBIIHE)
BEJIMYMHBI U UX CBSI3b C MpeaenaMu QyHKIH.
OcHOBHbBIE TIpPUEMBI PACKPBITHS HEONPEAEIEHHOCTEN
Npyu  BbIUMCIEHUM mpenaenoB. IlepBelii U BTOpOit
3aMedaresibHble Ipefeibl. Bropol 3amedaresbHbIN
Ipesiesl B 3a/1a4e O HAUYNCIICHUH MTPOLICHTOB.
HenpepbiBHOCTh (YHKIIMM B TOYKE W Ha MHOXECTBE.
Touku pa3psiBa U ux Kiaccudukaius. HempepbBHOCTH
OCHOBHBIX 2JIEMEHTApHBIX (DYHKITUH.

3 [IpousBoanas u [TonsTre Mpou3BOAHON (PYHKITMU OJHON NEPEMEHHOM.
muddepennman GyHKIun @U3NYECKU, TI'E€OMETPUUECKUH U HIKOHOMUYECKUI
OJIHOM MEPEMEHHOM CMBICJI TPOU3BOIHON. Y paBHEHUE KACATEIbHOM.

[Tonsitue mudhepeHIupyeMoit (GYHKITIH.
HeoOxonumoe u JIOCTaTOYHOE yCJIOBHUE
mubdepermmpyemMoctd.  CBs3b  HEMPEPHIBHOCTH |




muddepeHpyeMocT (GYHKIUU OJHON MEepPeMEHHOM.
OcHoBHBIE TeopeMbl 0 AuddepeHITUPYEMBbIX DYHKITHSIX
U MX TPUIIOKEHHS.

[Tonstne muddepeHnmana m €ero TEOMETPUUCCKUN
cmbici. CpoiicTBa auddepeHnnana ¢GyHKIUU OJHOU
MePEMEHHO.

[TpousBonusle u nudepeHransl BICIIMX TOPSAKOB
(GbyHKIIMH OJTHOM TIEpeMeHHOM 1 uX cBoicTBa. [IpaBuio
JlonuTasst uist BRIYMCIIEHUS PeieioB (YHKINH.

HccnenoBanue ¢hyHKImiA
OJIHOM IIEPEMEHHOU

[lonsiTue W TpHU3HAKKW BO3pacTaHus U yObIBaHUS
¢yHkuun B Touke W Ha uHTepBane. Illonstme 00
KcTpeMyMax (GyHKIUM OIHOW IEepeMeHHOH. 3amaya
MakcUMH3auuu MpuObIH GupMbel. HeoOxoaumebrid u
JIOCTATOYHBIE TPU3HAKH SKCTPEMYMOB (DYHKLIUU OJTHOU
IIEPEMEHHOM.

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

BepTukanbHble, TOPU3OHTAIBHBIC U HaKJIOHHBIE
acUMIMTOTHI rpaduka QyHKIMU OJHOM MepEMEHHOM.
UccrnenoBanne (GyHKIMHM OAHOM TNEpEeMEHHOH ¢
UCIIOJIb30BAaHUEM IE€PBOM M BTOPOI MPOU3BOJIHBIX U
noctpoenue ee rpaduka. OmnpeneneHue ri100aIbHOTO
MakcuMyMma (MUHUMYyMa) (DYHKIIMH OJTHOM MepeMEeHHOM
B 00J1aCTH €€ ONpeeICHUS.

DyHKIIMU HECKOJIBKUX
MEPEMEHHBIX

OyHKIMK ABYX TNepeMeHHBIX. [loHATHE O JIMHUH
ypoBHS (PYHKIMU JBYX MepeMeHHbIX. O0oO0IIeHne Ha

ciry4dai ¢byHKUMR HECKOJIbKUX HEPEeMEHHBIX
DKOHOMHUYECKHE WIUTIOCTpanuu ((YHKIMU crpoca M
HpeIOKEHMS, byHKUIMA MOJIE3HOCTH,

Npou3BOJCTBeHHAs (yHKIMSA). DYHKIHMH HECKOIBKUX
MEPEMEHHBIX, UX HEPEPHIBHOCTD.

[Ipou3BoHbIE TIO HAMIPABICHUIO (YHKIIMHA HECKOIBKHX
NepeMeHHBIX. ['paaneHT  (QYHKIMU  HECKOJIBKHX
NepeMeHHbIX. YacTHbIE TPOU3BOAHBIE U YACTHHIC
muddepennmanel. [Monaeni auddepennuan GyHKIAN
HECKOJBKUX TIEPEMEHHBIX. ODKCTPEeMyMbl (QYHKUIUH
HECKOJIbKHX MEPEMEHHBIX.

Heomnpenenennbii uaTerpan

[lepBooOpasnas pynkmu. HeomnpeneneHHslii nHTETpa
U €ro OCHOBHbIE CBOWCTBa. Tabiuiia HeolpeaeeHHbIX
WHTErPaJIOB.

Henocpencrsennoe uHTerpupoBaHue. MeTol 3aMeHBI
IIEPEMEHHOMN B WHTETPUPOBAHUM. Meron
UHTETpUpOBaHUs 10 4YacTsM. OCHOBHBIE TIpYyIIIbI
MHTETPAJIOB, OepyHIMXCcs Mo 4yacTsaM. VHTerpupoBaHue
MPOCTEHUIIINX PAIIMOHATIBHBIX TPOOEH.

OrnpeneneHHbIN HHTETPal

Onpenenennbiii  unrerpain. ®opmyna  HeloroHa-
JleitOHuna. OCHOBHBIE CBOMCTBa OIPEAEIEHHOTO
uHTerpaga. OcoOEHHOCTHM 3aMEHbl  MEpEeMEHHOW U
(GopMyJBl  MHTETPUPOBAHMSL 1O YaCTsIM  JUIS




OIpEAEIEHHOTO NHTETpaa.

['eomeTpryeckuii CMBICT OMPEIAEIECHHOIO0 HWHTEerpasa.
[IpuiiosxeHus onpeneseHHOro UHTerpaia.

WuTerpan ¢ MepeMEHHBIM BEPXHUM  IIPENIEIOM.
HecoOGcTBenHbIN HHTErpaIl.

Huddepenunanbusie
ypaBHEHHUS

O6ume ceaenus o AuddepeHnnanbHbIX YpaBHEHUSX.
3aga4n, TPUBOASAILINE K OOBIKHOBEHHBIM
muddepeHnmranbHbIM ypaBHeHUSIM. [TonsTie 06 o0mem
¥ YaCTHOM pemeHus X AudepeHnnanbHbIX ypaBHEHUH.
JuddepeHnunanbapie ypaBHEHHUs] TEPBOTO MOPSIKA.
Jluneiinple nuddepeHInaIbHbIE yPaBHEHHUS MIEPBOTO
nopsiika  C  pa3feisIOIIMMUCS  TePEeMEHHBIMHU.
OnHOpOHBIE mddepenmansHbe ypaBHEHUS
nepBoro mopsiaka. JluHeinble — auddepeHnnanbHbIe
yYpaBHEHUsI C IOCTOSIHHBIMHU KO3 PHUIIMCHTAMHU.

Matpuynas anreOpa

OCHOBHEBIE CBCACHUA O MaTpuuax, BHJAbI MaTpull,
CJIO’KE€HHE, YMHOKEHHE MaTpULl, YMHOXKEHHE Ha YHUCIIO,
TPAaHCIIOHUPOBAHKE, CBOWCTBA OIEPALIUN.
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Omnpenenurenu, oOpaTHas
MaTpula

Onpenenenne OIIPEETIUTENS, CBOICTBa
ONpeAeNuTeNs, anreOpanyeckue JONOJHEHUS U
MUHOpPBI, aJITOPUTMbI BBIYMCIICHUS ONPEIECINUTENCH,
pa3oXKEHHe 10 CTPOKe M CTOoNOIy, Teopema o
CYLIECTBOBAaHMM  OOpaTHOM  MaTpuibl, CHOCOOBI
MOCTPOEHUS OOpaTHON MAaTpHIbl, CBOMCTBA OOpPAaTHBIX
MAaTpHLL, ONPENEIUTENN TPEYTOJIbHON MaTPUIIBL.

11

JIuneliHbple NPOCTPAHCTBA

OmnpeneneHre JIUHEWHOTO MPOCTPAHCTBA, IMPUMEDHI,
NOHATHE  pPa3MEpPHOCTM M 0a3uca, JMHEHHas
3aBHUCUMOCTbh U JIMHEWHas HE3aBUCHUMOCTbH 3JIEMEHTOB
JIMHENHOT O IPOCTPAHCTBA.

12

BekropHble TMHEHBIE
IIPOCTPAHCTBA, JIMHEHHBIE
npeoOpazoBaHus

OmnpeneneHnue BEKTOPHOTO MPOCTPAHCTBA, ONEPALMH C
BEKTOpaMH, MAaTpULBl JIMHEHHBIX IpeoOpa3oBaHUH,
roMomMophu3M " nzomoppusm JIMHENHBIX
NPOCTPAHCTB, NPUMEPHl JUHEHHBIX MNpeoOpa3oBaHU
BEKTOPHBIX POCTPAHCTB.

13

Panr maTpunst

OnpeneneHne  paHra  MaTpulbpl, 3JIEMEHTapHBIE
npeoOpa3oBaHusl MATpHI], HE MEHSIOIINE PaHT, CBS3b
paHra ¢ 4YHUCIOM JIMHEHHO HE3aBUCUMBIX CTPOK H
CTOJIOIIOB, CTHOCOOBI BBIYMCIICHUS paHTa MaTPHIIHI,
IIPEACTABJIICHUE CTPOK MAaTpULbl B BHJE JIMHEHHOU
KOMOMHAIIUM  HE3aBUCHUMBIX  CTPOK, IMpPHUBEACHUE
MaTpUlLlbl K TPEyroJIbHOMY BHIY C IOMOUIbIO
AJIEMEHTAPHBIX MPE0OPa30BaAHUIA.

14

CucreMsl JIUHEHHBIX
ypaBHEHUH

OO1u1re MOHATHS, MATPUYHOE TPEICTABICHUE CHCTEMBI
JUHEWHBIX YPaBHEHUM, ONHOPOIHBIE U HEOJHOPOIHBIC
cucreMbl. CHUCTEMBI C ONPEIEIIUTENEM, HE PaBHBIM
HYJII0, MeTO/ 00paTHOI MaTpuibl, popmynsl Kpamepa.
PaBHOCWJIBHOCTD CHCTEM JIMHEHHBIX YPAaBHEHMU IIPU
3JIEMEHTapHBIX peoOpa3oBaHusX, TeopeMa
Kponekepa-Kanennm 0  COBMECTHOCTH  CHCTEMBI
JUHEWHBIX YPaBHEHWM, CUCTEMBI C PAaHIOM MaTpHUIBL,
MEHBIIMM  4YKCJIA  TEPEMEHHBIX,  Pa3MEpHOCThb




MPOCTPAHCTBA peUIeHHH, (yHIaMEHTAllbHAs CHCTeMa
pelieHnii OJHOPOJHOM CHUCTEeMBI, OOIee perieHue
HEOJAHOPOJHOM  cuctembl, Meron laycca s
HaxoxaeHus DPCP wu oOmiero pemeHus CHUCTEMBI
JINHEVHBIX YPAaBHCHUM.

15

3azaya JUHEHHOIO
MIpOrpaMMHUpPOBaHUS

OOmas maremaTnueckas (HOpMYyJIUPOBKAa OCHOBHOM
3aJaud JIMHEWHOro mnporpammupoBaHus. CHUMILIEKC-
HOJXO0J K PELIEHHIO 3a7iaun JMHEHHOTO
nporpammupoBanus. McrnonszoBanne MS Excel mns
HaXOKIECHUS peleHus 3a71aun JMHEHHOTO
IIPOrpPaMMHUPOBAHHUS

4.2.2. CopepxaHue NPAKTUUECKUX 3aHATUN

Ne i/

HaumeHoBaHue TeMbI
(pa3aesia) AMCUUIJIMHBI

Conep:xaHue NPaAKTHYECKOT0 3aHATHSA

Teopust MHOKECTB
YucnoBeie
OCJIEJ0BATEIILHOCTH

PaccmoTpenue npumepoB MHOKECTB. PaccMoTpenue
MPUMEPOB YUCIIOBBIX MOCIIEIOBATEIBLHOCTEMH.
Cocranenue (GpopmyIibl OOIIETO YWICHA YUCIOBOU
MOCJIeI0BAaTENbHOCTH. Briunciaenue npenenon
YHUCIIOBBIX MOCJIEI0BATEILHOCTEN.

[Ipenen n HENPEPBIBHOCTH
GyHKIUM OHON
MEPEMEHHOMN

Brrancnenue npenenoB GyHKINH C HCTIOIB30BAHUEM
OCHOBHBIX TeOpeM o npenenax. Haxoxnenue
OJIHOCTOPOHHUX NpenenoB. Pemenne npuMepos Ha
BBIUUCIICHHE MIPEENIOB (QYHKIUH B CIydae
BO3HMKHOBEHUS HEOIIPEIEIEHHOCTEN PA3IMYHBIX
THUIIOB, OTPaOOTKa IPUEMOB YCTPaHEHHUS
HEONPEIETICHHOCTEN Pa3INYHbIX THIIOB.
HccnenoBanue QyHKIMI HAa HEIPEPHIBHOCTb.
Haxoxxnenne Touek pa3pbiBa (DyHKIIUH U OTIpEIeIICHUE
UX TUIIOB.

[IpousBogHas n
muddepennman GyHKIA
OJHOM MEPEMEHHOM

Haxoxxnenne npon3BogHON GyHKIIUU C
UCIIOJIb30BAHUEM OIIPENEIICHUS TOHATUSA IPOU3BOJHOMN.
Haxoxxnenne npon3BogHON GyHKIIUU C
UCIIOJIb30BaHUEM IPpaBUiI TG PEepeHIMPOBAHUS U
(dopMyJ1 IPOU3BOJHBIX OCHOBHBIX 3JIEMEHTAPHBIX
(yHKUMH ¥ BBIYMCIIEHUE 3HAYCHUH IPOM3BOTHON B
3alaHHOM Touke. HaxoxaeHue npon3BOIHOM CIOXKHOM
¢yHkuuu. Pemenue 3aau Ha onpeneneHue yria
HaKJIOHA KacaTeslbHOM K rpaduKy QYHKIMH B
3alaHHOM TOouKe. PerieHue 3aa4 Ha HaxXOXKEHUE
muddepernnana GyHKIUH.

Pewrenue 3ana4 Ha HaXOXKAEHUE IIPOU3BOAHBIX U

g depeHnnanoB QyHKIMU BTOPOTO, TPETHETO U
JPYTHUX IOPSAKOB.

Boruncnenue npenenoB GyHKIHM ¢ IPUMEHEHUEM
npasuia Jlonuras.

UccnenoBanue GhyHKImiA
OJIHOM IIEPEMEHHOU

W3ydenue anroputma uccieaoBanus QyHKIUH.
Pemrenue 3a1a4 Ha ornpe/eieHue MOHOTOHHOCTH,
OKCTPEMYMOB, KPUBH3HBI GyHKINHU. HaxoxmeHne
acumnToT dyHkimn. [Toctpoenne rpadukoB QyHKIHIA.




DYHKIMU HECKOJIBKUX
MePEMEHHBIX

PaccmoTpenue npuMepoB (GyHKIMNA HECKOIBKUX
IIEpEMEHHBIX. Pelenne 3a1a4 Ha HaX0XKIeHUE
rpaaveHTa pyHKIMH OBYX nepeMeHHbIX. Haxoxaenue
YaCTHBIX POU3BOAHBIX U MOJHBIX TU(PPEPEHINAIOB
(GyHKIMU IBYX NIepeMeHHbIX. Pemenne 3aqau Ha
OIIpeJIeJIEHUE SKCTPEMYMOB (DYHKIIUH JIBYX
NIEPEMEHHBIX.

Heonpenenennslii HHTErpas

Penienue 3a1a4 Ha HAXOXKIACHUE HEOTPEICICHHOTO
MHTETpaia ¢ UCIOJIb30BaHUEM OCHOBHBIX CBOWMCTB
HEOMpe/IeIICHHBIX HHTETPAJIOB , a TAK)KE IPUMEHECHUS
METO/I0B HETIOCPEACTBEHHOTO MHTEIPUPOBAHMS,
3aMeHBI IEPEMEHHON W UHTETPUPOBAHHMS 10 YACTSIM.
OTtpaboTKa HABBIKOB MHTETPUPOBAHUS PALIIOHAIBHBIX
JIpo0ei, TPUrOHOMETPUUYECKHUX (DYHKITHIA.

OrnpesienieHHbIN UHTETpal

Pemenue 3a1a4 Ha BBIYHMCIICHUE ONPEJICIICHHOTO
MHTETpaja ¢ moMoInsio popmyisl Hetorona-Jleiionunma,
C MCITOJIb30BaHUEM OCHOBHBIX CBOWCTB OIPE/IeICHHBIX
UHTETpajoB. PemieHue 3a1a4 Ha TPUMEHEHHUE METOI0B
3aMCHBbI HepeMeHHOﬁ U UHTCTPUPOBAHUSA 110 YACTIAM B
OIIpe/IeTICHHBIX MHTETpajax.

Pemenue 3ama4 Ha cocTaBieHne HOpMyITbl U
BBIYHCIICHHE TUIONIAIeH TUIOCKHUX (QUryp.

Huddepennmansasre
ypaBHEHHUS

PaccmoTpenue npuMepoB, IPUBOISAIINX K
muddepeHanbHBIM ypaBHeHUAM. Pemenne 3a1a4 Ha
Qg QepeHratbHbIe ypaBHEHHsI IEPBOTO TIOPSIIKA C
pa3IenSIoIUMUCS TIepeMEeHHbIMU. Perenue
OJTHOPOIHBIX A depeHInaNbHbIX YPaBHEHUH IEPBOTO
HOpSIKA.

Matpuynas anreOpa

Pemenue 3amay Ha cli0KeHHWE MaTPHI], YMHOKEHUE HA
YHCII0, IPOU3BENIEHUE, BO3BEACHUE B LIEIYIO
MOJIOKHUTEJIHHYIO CTETICHb, TPAHCIIOHUPOBAHUE
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Omnpenenurenu, oOpaTHas
MaTpuIa

Pemienue 3a1au Ha BEIYMCIIEHUE OIpeAeuTeNei
MaTpuil 2 U 3-ero nops/iKa, BBIYUCICHUE
onpeIeuTeNeH MOopsAKa BbIIE 3 ¢ TOMOILBIO
Pa3oKEeHUS TIO0 CTOJIOIY WU CTPOKE, HAXOXKICHUE
00paTHO¥ MaTPUIIBI C UCTIOTH30BAHUEM
anreOpanvecKux JOMOJTHCHHM.

11

JInnelHbIe IPOCTPAHCTBA

Pemenuie 3a1a4y Ha MocTpoeHHE Oa3MCOB BEKTOPHBIX
MPOCTPAHCTB, ONpeeTeHHs 00pa30B MPOCTPAHCTB MPU
JUHEWHBIX MPe00pa30BaHUAX, PEIICHHUE 3a/1a4 Ha
ONpeeICHUE JTUHEUHONW 3aBUCUMOCTH BEKTOPOB.

12

BekropHble TMHENHBIE
IIPOCTPAHCTBA, JIMHEHHBIC
npeoOpa3oBaHus

Pemenue 3anay Ha onpeesieHne paHra MaTpHULbl
METOJIOM OKaWMJISIOIINX MUHOPOB M METOJIOM
MPUBEICHUS K TPEYTOIBHON (hOpME C TTOMOIIBIO
3JIEMEHTApHBIN MTpeoOpa30BaHUM

13

Panr maTpunst

Pewenne 3ama4d Ha onpeieIeHUE COBMECTHOCTH
CHUCTEMBI, HAXOKJICHHSI PELLIEHUSI CUCTEM JIMHEHHBIX
ypaBHeHu# MetonoM Kpamepa u metonom obpaTHoit
MaTpHILbL.

Ornpenenienust pa3sMEpPHOCTH MIPOCTPAHCTBA PEIICHUHN U
HaxoxaeHue @CP ogqHOpoAHON cUCTEMBI TPU paHre
MaTpullbl MCHBIIC YKMCJIda HCU3BCCTHLIX C ITIOMOIIIBIO




MPUBCACHUA CUCTEMbBI K TPCYT'OJIbHOMY BUAYMCTO0M
l"aycca.

Haxoxnaenue o01iero pereHnss HeOHOPOIHON
CUCTEMBI KaK CyMMbI YaCTHOTO PELIeHHs U 00IIEero
pelieHus 0JTHOPOIHOM.

14

CucTeMbl JIUHEUHBIX
ypaBHEHUI

CBeneHue TUHEWNHON ONITUMU3ALIMOHHOMN 3a1a4U K
3a/1aue JMHEHHOro nporpaMmmupoBanus. [Ipumenenne
rpauIecKOTO U CUMIUICKC-METOI0B K PEIICHUIO
3a/1a4u JMHEHHOTO MPOrPaMMHUPOBAHHUS.
Hcnonp3zoBanue MS Excel 11st HaxX0oaeHHsI penieHus
3aa4M JIMHEHHOTO MPOrpaMMHUPOBAHUS

15

3azaya JUHEHHOTrO
MIPOrpaMMHUPOBAHUS

OOmast maremaTnueckas (HOpMyJIUPOBKAa OCHOBHOM
3aJaud JIMHEWHOro mnporpamMmupoBaHus. CHUMILIEKC-
HOJXO0/ K PELICHHIO 3a71aun JTMHEHHOTO
nporpammupoBanus. McrnonszoBanne MS Excel mis
HaXOXKICHUs peleHus 3a71aun JTUHEHHOTO
IIPOrPaMMHUPOBAHHUS

4.2.3 CopnepxaHue CaMOCTOSITETLHONU PabOTHI

Ne i/

HanmeHoBaHMe TeMBbI
(pa3aesia) IMCHUNIMHBI

Coaep:xanue caMoCTOATEILHOI PadoThI

Teopust MHOXKECTB
UucnoBrle
TOCJIE0BAaTEIILHOCTH

MHoxecTBa 1 X 0003HadueHusd. BelecTBeHHble yncia 1
UX OCHOBHBIe cBoiicTBa. Haubonee ymorpeOuTenbHbIC
MHOKecTBa.  OrpaHudeHHble  (CBepXy, CHHU3Y) H
HEOrpaHMuYEHHbIE  (CBEpXy,  CHHU3y)  MHOXECTBA.
HanbGonpmmii  (HaMMEHbLINI) 3JEMEHT MHOXKECTBa.
BepxHss (HUXKHAS) TpaHb MHOXECTBA.
UucnoBble IOCIENOBATEIBHOCTH U
OrpaHu4eHHbIE U
[IOCJICIOBATEIILHOCTH. [Ipenen
[OCJIE0BATENBHOCTH M €0 CBOWCTBA.
[OCJIEI0BATEIbHOCTH.

€e CBOICTBA.
HEOTPaHUYECHHbBIE
YHUCIIOBOH
Cxopmgmuecs

[Ipenen u HENIPEPBIBHOCTD
(hbYHKIIMH OJTHOM TepeMEeHHON

Onpenenenne GyHKIMH U OCHOBHBIE MOHATHsI. CrocoObl
3agaHus QyHKUMHA. ['paduku OCHOBHBIX 3I€MEHTAPHBIX
¢yukuunii. [TonsiTre cnoxHol U 00paTHOM QyHKITUH.
[Ipenen ¢yukmuu. OMHOCTOPOHHWE W JABYCTOPOHHHE
npenensl. beckoHewHO Manbie (OECKOHEYHO OOoJbIIne)
BEJIMUMHBI U UX CBSI3b C MpeaenaMu QyHKIH.

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

[IpousBoaHas u
middepernnan GyHKIMNA
OJIHOM MEepEeMEHHOM

[TonsiTue MPOM3BOMHON (YHKIIMKM OJHOM IEPEMEHHOM.
PuU3HYECKH, TEOMETPUYECKUNA U SKOHOMUYECKUN CMBICI
MPOU3BOJAHON. YpaBHEHHE KacaTeIbHOM.

[onsatue muddepenmmpyemoii ¢pynkuuu. Heobxommmoe
u jgoctatoyHoe ycnosue auddepeHurpyemMocti. CBs3b

HEnpepelBHOCTH U juddepenimpyemMoctd  QYHKIHH




OJTHOH IIEPEMEHHOM. OcHOBHEIE TEOPEMBI 0
muddepeHInpyemMbIX GYHKIHUIX U UX TPHIOKCHHUS.
[onstne nmuddepennmara U ero  reoMeTPUUECKUN
cmeici. CBoiictBa muddepeHimana (QyHKIUH OJTHOU
[IEPEMEHHOM.

[TpousBognbie U auddepeHnnanbl BHICHIMX MOPSIKOB
(GyHKIMU OJHOM mepeMeHHOW M WX cBoiicTBa. [IpaBmiio
JlonuTans 1yisi BBIYMCIEHUS IPEesioB QYHKIUH.

WccnenoBanue GpyHKIui
OJIHOM MEpEeMEHHOM

[ToHsTHE W MPU3HAKK BO3pACTAaHUS U yObIBAaHUS (DYHKIIUU
B TOuke M Ha uHTepBasie. llonsarue 00 sKcTpemyMax
GYHKIIMM OJHOW TMEepeMEeHHOW. 3ajada MaKCHUMH3aIUH
npuObln  Gupmbl. HeoOXoauMmblii W 1OCTaTOYHBIC
MPU3HAKHA SKCTPEMYMOB (YHKIUHU OAHOM IepeMeHHOH.
Kpuuzna ¢ynknuu. Beimykibie (BorHyThIe) (yHKIUH
onHoM mepemeHHoil. HeoOxomumoe u  jgocTatroyHOE
YCJIOBHSI BBITTYKJIOCTH (BOTHYTOCTH). ToOdYka meperuoa.
Heo6xoanMoe 1 10CTaTOYHOE YCIOBHUS TOUKH Meperuoa.
BepTukanbHble, TOpPU30HTAIbHbBIE U HaKJIOHHbBIE
aCHMIITOTHI rpaduKa GYHKINU OJHOMN epeMeHHOH.
WccnenoBanne  QyHKIIMM  OJHOM  MEPEMEHHOH ¢
HCIIOJIb30BAHUEM IIEPBOM M BTOPOM IIPOU3BOAHBIX H
nocrpoenue ee rpaduka. OmnpenerneHue ri100aJbHOTO
MakcUMyMa (MUHMMYyMa) (YHKIUM OJHOW TEPEMEHHON B
00JacTu ee onpeeIeHHsL.

DYHKIIMU HECKOJIBKUX
MepEeMEHHBIX

OyHKIMK BYX NepeMeHHBIX. [IoHATHE O NWHUM YPOBHS
¢byHKIMM OByX mnepeMeHHbIX. OO000IeHne Ha ciydaii
(GYHKIMH HECKOJIBKUX TEPEMEHHBIX JKOHOMHYECKHE
witoctpaii - (QyHKIUU — cOpoca U MPEATIoKEHus,
(GYHKIMS TIOJE3HOCTH, TPOW3BOACTBEHHAs (DYHKIIHSA).
OYHKIIMHA HECKOJIBKUX MEPEMEHHBIX, UX HEMPEPHIBHOCTH.
[Ipou3BoHBIC MO HAMPABICHUIO (YHKUIUH HECKOIBKHX
MEepeMEeHHbIX.  ['pamueHT  (QyHKIMH  HECKOJBKHUX
MepeMeHHbIX. YacTHple TPOM3BOJHBIE M YaCTHBIE
muddepennuansl. [lomueiit  nuddepennuan  dyHKIUU
HECKOJIBKUX  TIEPEMEHHBIX. JKCTPEeMyMbl  (QDyHKIUI
HECKOJIbKUX MEePEeMEHHBIX.

HeonpeneneHHbI HHTETpai

[lepBooOpasnas Gpynkuuu. HeonpeneneHHbI HHTErpal U
€ro OCHOBHbIE cBoiicTBa. Tabnmuia HeonpeneneHHbIX
MHTErPAJIOB.

HenocpencrsenHoe wuHTErpupoBaHue. MeTon 3aMeEHbI
[IEPEMEHHOM B MHTEIPUPOBAaHUU. MEeTOI HHTErpUpOBaHHUS
o yacTsiM. OCHOBHBIE I'PYMNIIbI UHTErPAIOB, OepyLIXCS

110 YacCTsAM. HurterpupoBanue MIPOCTEUIINX

allMOHAJIbHBIX JpoOei.
OnpeneneHHblil HHTerpail Onpenenennbiii  uHterpan.  ®opmyna  Helorona-
JleiiOHMLIA. OcCHOBHbBIE  CBONCTBA  OIIPEIEICHHOTO

nHTerpasia. OCOOEHHOCTH 3aMEHbI MEPEMEHHON U
¢bopMyaBl  MHTETPUPOBAHUS MO  YacTAM IS
OIIPEAETICHHOT0 HHTETpaIa.

['eoMEeTpUUYECKUII CMBICII ONPEAEICHHOTO HHTErpaa.
[IpunoxeHus onpeesIeHHOr0 HHTErpaa.

MuTerpan ¢ MEpeMEHHBIM  BEPXHUM  IPEIEIIOM.




HecoOcTBeHHBIN UHTETpaJl.

Juddepenunansusie
ypaBHEHHS

OO6ume ceaenus o nuddepeHInaIbHBIX YpaBHEHUSX.
3aga4n, TPUBOASIINE K OOBIKHOBEHHBIM
middeperHnranbHbM ypaBHeHHIM. [lonsiTie 06 o0mmem u
JACTHOM PELICHUX AU PepeHINATBHBIX YPABHEHHUH.

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

Marpuunas anredpa

OCHOBHEBIE CBCIACHUA O MaTpulax, BHJAbBI MaTpHIl,
CJIO)KEHUE, YMHOXKEHUE MaTpHll, YMHO)KEHHE Ha YHCIIO,
TPAaHCIIOHMOBAHUE, CBOMCTBA OIEPALIMM.
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Onpenenurenu, oOpaTHas
MaTpula

Omnpenenenue onpenenuTens, CBOMCTBA OMNpeaeIuTeNs,
anreOpanvyeckue JOMOJHEHUS M MUHOpPBI, aJITOPUTMBI
BBIUUCIICHUS ONpEIeNuTeNe, pa3iokeHHe M0 CTPOKE U
cTONOIly, TeopemMa O CYLIECTBOBAaHMMM OOpaTHOMU
MaTpHIlbl, CIIOCOOBI TOCTPOEHHUs] OOpaTHOM MaTpHUIbL,
CBOWCTBA  OOpaTHBIX  MAaTpHII, olpeaenuTeNn
TPEYroJbHON MaTpHIIbI.

11

UInneiHple NpOCTpaHCTBA

Ompenenenue JUHEHHOTO TMPOCTPAHCTBA, MPUMEPHI,
MOHSTHE PA3MEPHOCTH U Oa3uca, TUHEWHas 3aBUCUMOCTD
A JUHEWHAasd HEe3aBUCHUMOCTL DJIIEMEHTOB JIMHEHHOTO
MPOCTPAHCTBA.

12

BekTopHbIE TMHENHBIE
[TPOCTPAHCTBA, JIMHEHHBIE
rpeoOpa3oBaHms

OmnpeneneHne BEKTOPHOIO IPOCTPAHCTBA, ONEpalUU C
BEKTOpaMH, MAaTpHUIbl JUHEWHBIX MpeoOpa3oBaHMH,
roMoMophu3M U U30MOpPGU3M JIMHEHHBIX MPOCTPAHCTB,
OpUMEpbl  JTUHEWHBIX  MpeoO0pa3oBaHUM  BEKTOPHBIX
IPOCTPAHCTB.

13

Panr maTpuist

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

14

CucTeMbl JIMHERHBIX
YpaBHEHUI

OOmue TOHATHS, MATPUYHOE TPEICTABICHUE CHUCTEMBI
JUHEHHBIX ypaBHEHUH, OJHOPOAHBIE U HEOJHOPOJHBIC
cucteMbl. CUCTEMBI C ONPEICIUTENIEM, HE PaBHBIM HYJIIO,
MeTon oOpatHOil  Matpuibl, ¢opmynsl  Kpamepa.
PaBHOCWIBHOCTBE CHCTEM JIMHEWHBIX YpPaBHEHUH IIPU
AJIEMEHTapHbIX Mpeobpa3zoBaHusix, Teopema Kponekepa-
Kanemnmm 0 COBMECTHOCTM  CHUCTEMBI  JIMHEMHBIX
YpPaBHEHUH, CUCTEMBI C PAHIOM MAaTpULbl, MEHbIIUM
yuciaa  INEPEMEHHBIX, Pa3MEPHOCTb  IPOCTPAHCTBA
pemieHudi,  ¢yHIaMEHTallbHasg  CHCTEMa  peIleHUi
OJIOPOJHON CHCTEMBI, 0O0Illee pelIeHne HEOTHOPOIHOM
cucteMmsbl, metof ["aycca mis Haxoxaenuss @CP u obmero
pELIEHHUSI CUCTEMbI JIMHEWMHBIX YPABHEHUM.




15 3asaya JMHEHHOTrO OOmiast Martemarudeckas (HOpPMYJTHUPOBKAa OCHOBHOM
MPOrpaMMUPOBAHUS 3aJaud  JIMHEHHOro mporpamMmupoBaHus. CuMIiekc-
MOJIXOJ K pELIECHNUIO 3a/1a4u JMHEWHOTO
nporpammupoBanus. HWcmonwszoBanne MS Excel mis
HaXO0XJICHUS pelieHus 3a1a4u JMHEWHOTO
IPOrpaMMHUPOBAHHUS
5. Dono oueHouHvlx cpeocme 011 NPOBEOCHUA NPOMENHCYMOUHOU ammecmayuu

odyuarowuxca no oucyunaune (Mooyno)

[IpemxycMOTpeHbI  ClEAyOIME BUIBI KOHTPOJIS Ka4eCTBA OCBOCHHSI KOHKPETHOU
JUCUUIUIVHBL:
- TEKyLIMIA KOHTPOJIb YCIIEBAEMOCTH
- IPOMEXKYTOYHAs aTTECTAlUs 00YyYarOIIUXCs O AUCIUILIIMHE

@DOH/| OLIEHOYHBIX CPEJICTB sl IPOBEACHUS MPOMEKYTOYHON aTTeCTallui 00y4aroIuXCs
nmo guctmmuHe odopmier B MMPUJIOJKEHHUU x PABOYEU TIPOTPAMME
JCHUITJIMHBI

TCKYH_[Hﬁ KOHTPOJIb YCII€BACMOCTHU obecreynBaeT OLICHMBAHHUEC XOJa OCBOCHUA
AUCHUIUIMHBI B IIPOLECCE 06y‘-I€HI/ISI.

5.1 Ilacnopm ¢onoa oyeHounvix cpedcme 0/t NPOBedeHUss MeKyujell ammecmayuy no
oucyuniure (Mooyuo)

Ne KouTposmmpyemsie Kon HanMeHOBaHME OLIECHOYHOIO CPeICTBA
n/m pa3naeJibl (TeMbl) KOHTPOJIMPYeMOi
KOMIIeTEHIIUHN

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

MOCIIE0BATEIHHOCTH

[Ipenen u | OK-6, OIIK-7, | Ompoc, TECTUPOBAHHUE, poOJIeMHO-
2. | HENPEPBIBHOCTH ITIK-10 AQHAJIMTUYECKUE 3a1aHUS

byHKIUN OJTHOM

TEpEMEHHOMN

[TpownsBoaHas u | OK-6, OIIK-7, | Onpoc,  TectupoBaHue,  MPoOIEMHO-
3. | nuddepennman [K-10 AHAJIMTUYECKUE 3aJaHUs

byHKIUN OJTHOU

TIEpEMEHHOMN

UccnenoBanue OK-6, OIIK-7, | Onpoc, TectupoBanue, WHOOPMAITMOHHBIHA
4. | ynkumii onHoit | IIK-10 IIPOEKT, poOJIeMHO-aHATUTHYECKIE

MepEMEHHOMN 3aJaHusg

DOyHKIMHU OK-6, OIIK-7, | Ompoc,  TectupoBaHue,  IPOOIEMHO-
5. | HECKOIBKUX [IK-10 AHATATUYECKUE 3aTaHU

MIePEMEHHBIX

Heonpenenennsiii OK-6, OIIK-7, | Onpoc,  TectupoBaHue,  MPoOIEMHO-
6. | uHTErpan I1K-10 AHAJIMTUYECKUE 3aJaHUs

OmnpeneneHHbIi OK-6, OIIK-7, | Onpoc, TECTUPOBAHUE, poOJIeMHO-
7. | mHTErpan I1K-10 AHAJIMTUYECKUE 3aJaHUs

Huddepennuansasie | OK-6, OIIK-7, | Onpoc, TECTUPOBAHHUE, poOJIeMHO-
8. | ypaBHEeHUsA IK-10 AHAUTUTUYECKHUE 3aJaHUS

Matpuynas anrebpa | OK-6, OIIK-7, | Onpoc, TecTrupoBaHue, HHOOPMALIMOHHBIN




9. I1K-10 MIPOEKT

Onpenenureny, OK-6, OIIK-7, | Onpoc, TECTUPOBAaHUE, poOIeMHO-
10. | oOpartHas Marpuia ITK-10 AHAJIMTUYCCKUE 3aJaHUs

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

BekropHublie OK-6, OIIK-7, | Onpoc,  TecTupoBaHHe,  MPOOJIEMHO-
12. | nuHeNHEIE I1IK-10 aHAINTHYECKUE 3aJaHUS

MIPOCTPAHCTBA,

JIMHEHHBIC

npeoOpa3oBaHMs
13. | Panr matpuis OK-6, OIIK-7, | Onpoc,  TectupoBaHue,  MpoOIEMHO-

I1IK-10 aHAJIUTUYECKHE 3aJaHus

Cucremsl nuHelHbIX | OK-6, OIIK-7, | Onpoc,  TectupoBaHue,  HPOOIEMHO-
14. | ypaBHeHUM ITK-10 AHAUTUTUYECKHUE 3aJaHUs

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

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

BHAHUL, VMEHUl, HABLIKOS U (Uiu) onbimd OeameabHOCU 8 Npoyecce meKyule2o

KonmpoJii

Tect

1. [lpaeuno Jlonutana He MOxkeT ObITb MPHMEHEHO IJIA HaXOMKIESHHA
npejena:

2% —x . oAll+x
lim ;

1) lim 2
}x—}u:lx _1, ]I_}_-IIE_I‘
. J;+Sinx L e +re T =2
3) lim ——=—; 4) him —,
=% o x — SN X rohe X

2. Haiitn npeaen:

Wl

. (1 +x]‘
lim .
K= 2

3. BbIACHUTB, K KaKOH M3 NpUBENEHHBIX HUke (QYHKUHIA He MOMKeT
OBITh MPHMEHEHA TeopeMa J'Iarpamxa Ha otpe3ke [0; 2]:
2x 2x -2
) y=—"552) y=—7i B)y— : = In(1 +/x).
- 2 -3 +2
4. Cpe,un MepeYHCICHHBIX d}yHKuHH yObiBaeT Ha Bceil obnactu onpe-
JeneHua QPyHKUHA:
2x 2x 1-x?
Dy=—7F:2) y=—-7; =
I+ x? | —x*

; 4) y=x" -

3) y= x4+ x2
5. HaiiTh AMHy HHTepBana BO3PacTanns GyHKIMH y = 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=

O NN b

10.
1.
12.
13.

14.

15.
16.

17.

18.
19.
20.
21.

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

31

35.

36.

Tunosble BOIIPOCHI

UYucnoBas mocie10BaTeNbHOCTD U €€ TPeell.

[Ipenen pyHkIMM.

OcHOBHbIE IPUEMBI PACKPBITUS HEOIPeIeIeHHOCTH Thma oo / oo, 0/0, mpy BBIYUCICHUH
MIpeiesioB.

HenpepbsIBHOCTH PyHKITUH.

[IpousBoaHas GyHKIIMH OJHOW MEPEMEHHOI.

OU3NYECKUI U TEOMETPUUYECKUI CMBICI MTPOU3BOAHON (DYyHKITHH.

OcHoBHble nipaBuiia 1 GopmMyIibl 1uddepeHupoBaHus.

[onsatue nuddepenmana.

[IpousBoaubie u Auddepenuans GyHKIUN BHICIINX TOPSAIKOB.

HccnenoBanue GyHKIIMHA HA MOHOTOHHOCTh. DKCTPEMyMbI (DyHKIIHH.
Hccnenoanue kpuBu3HbI GyHKIUH. Touku neperuoda.

ACUMNTOTHI PYHKITUH.

YacTHble MPOU3BOJIHBIE MIEPBOTO MOPS/IKA (PYHKIIMN HECKOJIBKUX MEPEMEHHBIX U €€
NOJHBIN U depeHual.

[TonsiTue u cBOMCTBA HEONpEAENIEHHOT0 UHTerpaia. Tabnua HeonpeaeIeHHbIX
HHTETPAJIOB.

OcHOBHBIE METO/Ibl UHTETPUPOBAHUSI.

ITonsiTHe onpenesIeHHOro NHTErpasia, ero OCHOBHbIe cBolicTBa. dopmyna HeroToHa-
JletiOumza.

Beruucnenue onpeieaeHHOro HHTerpajga MeToJOM 3aMEeHbI IIEPEeMEHHON (TT0CTaHOBKH)
Y UHTETPUPOBAHMUS 110 YACTSM.

['eomeTpryeckuil CMBICI ONPEAEIEHHOTO UHTErpaIa.

OcHOBHBIE IPUJIOKEHUS OTIPEIETICHHOT'O HHTETpaa.

HecobOcTBeHHbI HHTETpal.

O6mme cBeaeHuss o auddepeHIATBHBIX ypaBHCHHSIX. PelieHne JTUHEHHBIX
muddepeHIHaNbHBIX YPaBHEHNH MEPBOT0 MOPS/IKA € pa3IeIIOUIMMHUCS IePEMEHHBIMU.
Martpulibl, BUJII MAaTPHIL, PA3MEPHOCTb.

Onepanuu cioXeHUs: MaTpULl U YMHOXKEHHs MaTPUIIbI Ha YUCIIO, CBOWCTBA.

Omnepanust yMHOKEHHs MaTpPULl, CBOMCTBA.

Onepanus TpaHCIIOHUPOBAHUS MaTpPUL], CBOMCTBA.

Onpenenurens MaTPUIBI N—TO MOPSAAKA, CBOWCTBA ONIPEAEINUTENEH.

MuHOpSHI 1 anreOpandeckre JOMOTHEHHUS.

Pa3noxxeHue onpeaenuTens Mo 3JeMeHTaM MPOU3BOJIbLHON CTPOKU MM CTOJIOIA.

Panr maTpuiipl. DneMeHTapHble IpeoOpa3oBaHus MaTPHUIIBI.

TpeyronbHas(cTynenyaras) mMaTpuua. TeopemMa O paHre TpPEyrojibHON (CTyreHYaTol)
MaTpPHULIBI.

. Meron I'aycca npuBeieHHst MaTpUILIBI K TPEYTOJIBHOMY BHITY.
32.
33.
34.

OOpaTHas MaTpuiia, TeopeMa O CyIIeCTBOBAHUHU M €IUHCTBEHHOCTH OOPATHON MAaTPHIIBL.
Crioco0ObI HaX0XKIEHUST 00PaTHON MATPHIIBL: C TTOMOIIBIO AITeOPaNIECKUX TOTIOTHEHUH.
JIuHeiiHOe BEKTOpPHOE MPOCTpaHCTBO. Omepanuu ¢ BEeKTOpaMu (CIOXKEHHE, YMHOKCHUE
Ha YKCJIO).

JluneliHas 3aBUCMMOCTh W JIMHEMHAs HE3aBUCHUMOCTb BEKTOpPOB. basuc JIMHEHHOTO
MPOCTPAHCTBA.

OCHOBHBIE TEOPEMBI O JTMHEHHOW 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 MSExcel nis perenus 3a1a4 JIMHEHHOTO MPOrPaMMHUPOBAHHUSL.

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
[ I
5 b La



3aBO/1 NPOM3BOAMT JIBHIraTENH, KOTOPLIE MOryT JHOO cpa3y notpe-
O0BaTh JONMONHUTENLHOH peryavpoBku (B 40 % ciyyaes), 1460 cpa3zy moryT
ObITh McnoNb30BaHbl (B 60 % cnyuyaer). Kak noka3blBalOT CTATHCTHYECKHE
MCCNIEIOBaHHA, TE€ IBMIATENH, KOTOPbIE H3HAYanbHO TpeDOBa/lN PeryJIMpPOBKH,
noTpedyT AOMONHHTENBHOH peryIMpoBKH Yepes mecall B 65 % ciry4yaes, a B
35 % cnyuyaes 4yepes Mecau OyayT paboratek xopollo. Te e ABUraTenu, KOTo-
pble He TpeOOBa/M MepBOHAYAIBLHON pery/lMpOBKH, MOTPedyIOT ee yepe3 me-
cay B 20 % ciyuaes v npoaoikat xopoiuo paborats B 80 % cmyyaes.
KakoBa nonsa npurarenei, kotopble OyayT padoTars XOpOLLO WM MOTpe-
OVIOT peryIMpoBKH yepes 2 mecsila nocne seinycka? 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  ocnoénoli U  OONOTHUMENLHOU  Y4eOHOU  JUmMepamypol,
Heo0X00UMOoul 0151 0C80eHUA OUCUUNTUHBL (MOOYNA)

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.].—
OnexrpoH.TekcToBble qaHHble.— CII0.: HammoHanbHBI MUHEpabHO-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
«Topubiity, 2015. — 104 c. — ISBN 978-5-94211-711-5. — TekcT : 2IeKTpOHHBIN //
OnextpoHHOo-0mbMMoTeyHas cucreMa IPRBOOKS : [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. Ilepeuenvs  pecypcoé  uH@OpMauUOHHO-MEIEKOMMYHUKAUUOHHOU — cemu
"UHnumepuem'" (oanee - cemv ""Hnmepnem''), neodxooumwvlx 0nsa 0ceoenHus OucyuniuHvl
(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 ykazanusa 0aa 00y4aOUWUXCcA NO O0CBOCHUID OUCHUUNTUHDBL
(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.

Jlnst yemenmHOM craym 3adeTa(3adeTa ¢ OIEHKOW) PEKOMEHAYETCS COONIoAaTh CIIETYIOITHE
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 HemocpeJCTBEHHO Iepe] 3adeTomM(3adeTa ¢ OICHKOW) JIydIle HCIOJIh30BaTh TaKUM
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  mamepuanbHo-mexHU4ecKoul oa3zul, Heo0x00umoii onsa
ocyuwiecmenenusn 00pazoeamenbHo2o npoyecca no oucyuniune (Mooynio)

KOMITbIOTEPHI TIEPCOHANIbHBIE IS TIPENoaBaTesiell ¢ BHIXOAO0M B ceTH MHTepHeT;
HAYITHAKH;

BeOKaMephl;

KOJIOHKH,

MHUKPO(OHBI.

M

11. Oopazosamenvhvie mexHoa02ul, UCHOIb3YEMblE NPU OCBOCHUU OUCUUNTUHDL

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,
MUKpoQoH, nakeT nporpamm MicrosoftOffice ans qemMoHcTpanuy npe3eHTauui 1 Meauadaiiios,
BUJICONPOCKTOP Ul JEMOHCTPALIMU CIIAi/I0B, BHJICOCIOKETOB U Jip. TecTupoBaHue oOydaeMbIX
MO>KET OCYIIECTBIISTHCS C UCIIOJIb30BAHUEM KOMITBIOTEPHOIO 000PYAOBaHUS YHUBEPCUTETA.

11.1. B ocBoeHuHn y4eOHOH AUCHUILIMHBI HCIOJAb3YIOTCH CJEAYIOILHe TPAAULHUOHHbIE
o0pa3oBaTe/IbHbIC TEXHOJIOTHH:

- YTeHHE NMPOOIEeMHO-MHPOPMAIIMOHHBIX JIEKIHI ¢ UCIIOIBb30BaHUEM JOCKU U
BHJIEOMATEPHUAJIOB;

- CEMMHApCKUE 3aHSTHS;

- KOHTPOJIbHBIE OIIPOCHI;

- KOHCYJIbTallNH;

- CaMOCTOATENIbHAs paboTa CTYJICHTOB C Y4eOHOH TUTepaTypoil 1 NepBOMCTOUHUKAMH;

- TECTHPOBAHHUE 10 OCHOBHBIM TEMaM JIUCLUIIIINHBI.

11.2. AKTMBHBIC M HHTEPAKTHUBHbIC METOABI U (pOPMBbI 00yUECHUS

W3 mepeuns BUAOB: («mozeo6ou wmypmy, anaius HIIA, ananus npobiemuvix cumyayutl,
AHANU3 KOHKPEMHbIX CUMYayuti, UHYUOeHMbl, UMUMAYUA KOLLEKMUBHOU NpOpecCcUOHANbHOU
O0esamenbHOCmuY, paszviepbléanue poiel, meopueckds paboma, CEA3AHHAS C O0CBOEHUeM
OUCYUNTIUHDBL, PONEBAs Uepa, Kpyaavlili Cmoj, oucnym, beceod, OUCKYCcusl, MUHU-KOHpepeHyus u
Op.) UCTIOJB3YIOTCS CIIEAYIOIINE:

- oucnym

- aHanU3 NPoOIeMHbBIX, MBOPUECKUX 3A0AHUL, CUMYAYUOHHBIX 3A0aY

- ponesas uepa,

- Kpyanvlil Cmoi;

- MUHU-KoHghepenyus

-0uUCKyccusl

- beceoa.

11.3. OcoGenHocTH 00y4eHHs] MHBAJIUAOB M JINL C OTPAHNYEHHBIMH BO3MOKHOCTSAMH
3n0poBbs (OB3)

[Ipu opranuzanuu oO0y4yeHHs MO AUCUUIUIMHE YUUTHIBAIOTCS OCOOEHHOCTH OpraHU3aluU
B3aUMOJICHCTBUS ¢ MHBAINWAAMU U JIMIAMH C OTPAHUYECHHBIMU BO3MOKHOCTSIMH 3/10pOBBS (J1anee
— wuaBaymabl uW Juna ¢ OB3) ¢ menpo obecrmeueHus WX TpaB, pa3padaTHIBAIOTCS



aIalITUPOBAHHBIEC N1 MHBAIMIOB MPOTPAMMBbI MOATOTOBKH C YYE€TOM Pa3UYHBIX HO30JIOTHIA,
BUIbl U (QOPMBI CONPOBOXKIEHUS OOYUEHHUS, HCHOJB3YIOTCS CIELUAIbHbIE TEXHUYECKUE U
mporpaMMHbBIe  cpencTBa OOydYeHHs, JAMCTAaHIIMOHHBIE O0pa3oBaTeNbHBIE  TEXHOJIOTHUH,
obecrieunBaetcs 0e30apbepHas cpeia v mpodee.

Beibop MeTonmoB  OOyueHUsS  OmMpesensercs CoAepKaHHeM OOY4YeHHs, YPOBHEM
METOJIMYECKOTO0 W MaTepHATBHO- TEXHHYECKOTO OOECIeUeHHUs, OCOOCHHOCTSIMH BOCIPHSITHS
y4eOHOU MH(OPMAIH CTYJCHTOB-UHBAJINIOB M CTYJCHTOB C OTPaHUYEHHBIMH BO3MOKHOCTSIMH
3M0pOBbST M T.A. B o00pa3zoBaTeqpbHOM IIpoIiecce HCMOIB3YIOTCS COIUATBbHO-aKTHBHBIE U
pedieKCUBHBIE METOABl OOYYEHHS, TEXHOJOTHUHU COIMOKYJIbTYPHOH peabuIuTallMd C IENbIO
OKa3aHus IMOMOIIW B YCTAHOBJICHHU IMOJHOLCHHBIX MEXKIINYHOCTHBIX OTHOIIIEHUH C APYTruMHu
CTYJEHTaMHU, CO3aHUU KOM(OPTHOTO MCUXOJIOTUIECKOTO KJIMMaTa B CTYJCHUECKOH TpyTIIe.

[Tpu 0OyueHnu ULl ¢ OrpaHUYEHHBIMUA BO3MOXHOCTSIMU 3/I0POBBS AIEKTPOHHOE 00yUYeHHE
U JUCTAaHIIMOHHBIE 00pa30BaTENIbHBIE TEXHOJOTHUH MPEAYCMATPUBAIOT BO3MOXKHOCTH TpHEMa-
nepenayd HHGOPMaIUK B JOCTYMHBIX Ul HUX QopMax.

OOyyaromuecs U3 YMCIa JUI C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH 37I0POBbsI 00ECTICUEHBI
MEYaTHBIMU M 3JEKTPOHHBIMU 00pa3oBaTENbHBIMU pecypcaMu B (popmax, aJanTUPOBAHHBIX K
OTPAaHUYEHUSIM UX 3[I0POBBSI.
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