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1. HammeHoBaHue JMCIUILIHHBI

«MatemaTukay.

2. [lepeyeHnb MIAHUPYEMBIX Pe3yJIbTATOB 0CBOEHHS 00pa30BaTeIbHONH MPOrpaMMbl

(mepeyeHb KOMIETEHHHMH) ¢ YyKa3aHHEM MHAMKATOPOB MX JOCTHKEHHSI U

IVIAHUPYEMBIX PE3yJdbTaToOB oﬁyqemm o IMCIOMIIJIMHE

Hucuunnuna «MatemaTuka» obecrnieunBaetr ¢hopmupoBanue komneTeHimi: YK-

10, YK-11.
Kon HaumeHoBaHMe HNuaukaropsbl Pe3ysabTarnl 00yyeHus (yMeHUs
KOMIIeT KOMIETeHIHH AOCTHKEHUS U 3HAHMA), COOTHECEHHbIE ¢
eHLMH KOMIIeTeHHH HHIUKATOPAMU OCTUKEHHUS
KOMIIeTeHIIHH
YK-10 | CrmocobHocTh 1. Yerko onmchiBaeT | 3HATH OCHOBHBIE CBEIECHHS O POJIM
OCYIIECTBIIATH COCTAB W CTIPYKTypy | AAHHBIX K HHOPMALHH, €¢ COCTaBE
IIOMCK, KPUTHYECKH | TpeOyeMbIX maHHbIX u | 1 CTPYKTYPC, HX BaKHOCTH I
AHATH3HPOBATS, HH(OPMAITHH, aHaJlM3a U PEUICHUS] COBPEMEHHBIX
5OGILIATE u | roavorio  peammsver | PAKTHUECKHX 33/1a4aX COMATBHO -
00001 P P YeT | skoHOMMUECKOi TMHAMHUKH.
CHCTEMATH3MPOBATh | MPOLECCHl UX COOPA, | yreTh UeTKO OMMCHIBATE COCTAB M
HHpOpMALHIO, 00paboTKH U | cTpyKTypy NaHHBIX U HHPOpMAIUH,
HCIIOJIB30BATh HHTCpHPpCTAlHN. HCIIOJIb3YEMBIX B pemaeMoﬁ 3ajJiave,
CUCTEMHBIH MOAX0]I TPaMOTHO pEaJM30BaTh IPOIECC
TUTSt petieHus coopa TpeOyeMbIX J@HHBIX W
HOCTABIEHHBIX uHpopMaluu, HUX 00paboTKHM U
3ayad. UHTEpIpeTaltu.
5 06 3HATh OCHOBHBIE MaTeMaTHYECKue
' OCHOBBIBACT | 11 rreMbl 0GOCHOBAHKS CYIIHOCTH H
CYIIHOCTE BBISBIICHHUS 3aKOHOMEPHOCTEH
HPOHUCXOAIETO, aHAJIN3UPYEMOTO COLIMAJIBHO-
BBIABIIACT 3KOHOMHYECKOI'0O IIpoliecca.
3aKOHOMEPHOCTH, YMeTh O0OOCHOBBIBATH CYIIHOCTH
NOHUMAEeT  MPUPOJY | PEIAEMON  3alaud,  BBIABJIATH
BapHaGeITBHOCTHL 3aKOHOMEPHOCTH, MOHUMATh
MIPUPOAY BapUaOEIbHOCTH.
3 DopmyHpyeT 3HATh OCHOBHBIE MaTeMaTHYECKHE
MIPUEMBI KJaccuukanu,
TpH3HAK BBIJICJICHUSI TPYNN  OJHOPOJHBIX
Knaccupuxanum, 0OBEKTOB B penraemoit
BBIACIACT MPaKTHYECKOU 3ajade,
COOTBETCTBYIOILIIHNE UICHTHPUIHPOBATH WX  00IIUe
emMy TPYIIIBI | CBOKMCTBA.
OZHOPOIHBIX YMerb cdopMupoBaTh MpU3HAK
«OOBEKTOBY, KJ1accupuKauum 00BEKTOB
MneHTHbHIHpYET n3ydaeMoin 3aJauu,
ob1He cBOCTRA UICHTHQUIHPOBATHL WX  00IIUe
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3JIEMEHTOB ITHX
rpyIIl, OIICHHUBAET
MOJIHOTY PE3yJbTaTOB
KJIacCU(PUKALIHH,
IIOKAa3LIBAET
MIPHUKJIAIHOE
Ha3HaYEHNE
KJIaCCU(UKAIIMOHHBIX

TPYyIIL

4. I'pamotHo,
JIOTHYHO,
apryMeHTHPOBAHO
dbopmupyer
COOCTBEHHBIE
CYXKJIEHUSI U OLEHKHU.
Otnnuaer (akTbl OT
MHEHUH,
MHTEpIIpeTanui,
OLIEHOK M T.
paccyxaeHusIx
JIpYTUX  y4aCTHUKOB
JeSITEIbHOCTH.

. B

o.
ApPryMEeHTHUPOBAaHHO U
JIOTUYHO
MIPEJICTaBISIET CBOIO
TOUKY 3pEHUS
IIOCPEICTBOM U Ha
OCHOBE CICTEMHOT'O
OTHCaHUS.

CBOMCTBA, OLICHUTh  TOJIHOTY
pe3yNbTaToB KJ1accu(UKaluu,
MOKa3bIBaTh MIPUKIIATHOE

Ha3HAUYEHUE KIaCCU(PUIMPOBAHHBIX
CpyIIIL.

3Harth METOJIBI CHCTEMHOTO
aHaIN3a, COBPEMEHHBIE
MaTeMaTH4eCKue  MOAXOAbl K
aHAIN3Y COLIMAILHO-
KOHOMHUYECKUX IIPOLIECCOB,
OLICHKE IPUHUMACMBIX PEILICHUH.

Ymern copMHupOBaTH

COOCTBEHHBIE CYXK/IEHUS U OLIEHKH O
penraeMoil IpakTHYECKOH 3ajaade,
JOTUYHO M ApryMEHTHPOBaHO
u3jaraTb CBOIO TOYKY 3pEHHS Ha
OCHOBE CHCTEMHOT'O OIIMCAHMS.

3HaThb COBPCMCHHBLIC
MaAaTEMaTHYCCKUC METO/bI
HUCCICI0OBaHUA conuaJibHO-
OKOHOMHYCCKHNX Mponeccos,
BKJIrO4as CHCTE€MHBII aHaJIn3,

TEOPHIO IPUHATHUS PEILICHUMN.
YMerb  apryMEHTHPOBAaHHO U
JIOTUYHO NPEJCTABIATH CBOIO TOUKY
3pEHHs TOCPEACTBOM U HA OCHOBE
CHUCTEMHOTI'O OITUCAHUSI.

YK-11

CriocobHOCTb K
IIOCTaHOBKE Lieel U
3a1a4
HCCJIeIOBaHUIM,
BBIOOPY
ONTUMAJIBHBIX IyTEU
U METOIOB  HX
JOCTHIKEHUSL.

1.

ApryMeHTHpOBAHHO
MEPEXOUT oT
MepBOHAYAIBHOM
CyOBEKTUBHOM
(hopMyIIHpPOBKHU
poOIeMBI K
L[ETIOCTHOMY
CTPYKTYPUPOBAaHHOMY
OIHMCaHUIO
poOIeMHOM
CUTYaIlUH.

2. OO0OCHOBBIBAET
CHUCTEMHYIO

3HaTh COBPEMEHHBIE
MaTeMaTHYECKHUE METOIBI
LIETTIOCTHOTO  CTPYKTYPHUPOBAHHOTO
OTMCaHUS TPOOIEMHOMN CUTYaIIHH.
Ymern apryMEHTHPOBaHHO
omnucath MpoOJieMy, BO3HHUKIIYIO
MpU aHaAJIU3€ pelIaeMoi 3ajgadu, ¢
WCIONIb30BaHWEM TpeOOBaHHW B
LIETIOCTHOTO  CTPYKTYPUPOBAHHOTO
OIMHCaHUSL.

3HaTh COBPEMEHHBIE
MaTeMaTHYeCKHE METOABl aHaIM3a




(OpMYIHMPOBKY LIEIH
U TIOCTaHOBKY 3aJlau
yIIpaBIICHHUSL.

3. BsBemenHo u
CUCTEMHO TIOJXOIUT K
aHalM3y  CUTYalluH,
(bopmynHpoBKe
KPUTEPHUEB M YCIOBUIA
BEIOODA.

4, Kpurnuecku
MEPEOCMBICITBACT
CBOM BBIOOD,
COITOCTABJISIS c
aIbTePHATUBHBIMU
MOJIXOAMHU.
OnenuBaeT
MOCTICICTBUS
MIPUHUMAEMBbIX
peuieHui, Yy4HUTHIBAS
HEOUYEBUHBIC
HETIOYKH
«TIOCIIE/ICTBUS
IIOCJIEICTBUI»
(«TIpUYUHBI TIPUYUH))
Y KOHTYPHBIE CBSI3H.

5. Koppektho
HCIIOJIE3YeT
POy PHI
LieJIeT0JIaraHus,
JEKOMITO3UITUT u
arperupoOBaHMsI,
aHalyM3a W CHHTE3a
pu peleHnn
MPAKTUYECKUX  3a/a4d
YIIpaBIICHUS "
MOATOTOBKE
AHAJTUTHYECKUX
OTYETOB.

6. Jloruuno,
MOCIEA0BATEIBHO M
yOeTUTEeIIbHO

COIMAIEHO-9KOHOMHUYECKUX
IPOLIECCOB.

YMeTh 000CHOBBIBATh CHCTEMHYIO
(hOpMyIIMPOBKY LIETH ¥ IIOCTAHOBKY
3aja4M.

3Harth COBPEMCHHBIE
MaTeMaTHYeCKue METOBI
CHCTEMHOI'O aHajIM3a COLUAIBHO-
HKOHOMHUYECKHUX POLIECCOB.
YMeTb CHUCTEMHO MOJIXOIUTHh K
aHaM3y CUTYallH, (OPMYIHPOBKE
KpUTEPUEB U YCIOBUI BbIOOpA.

3HaTh MaTeMaTHYCCKHUE noaAXOAbI K
PCHICHUIO YIPABJICHYCCKUX 3ala4y,

OLICHKE IIOCIIEACTBUM
IIPUHUMAEMBIX PELICHUM.

Ymerb KPUTUYECKH
IepeOCMBICIUTh  CBOW  BBIOOp,

COIIOCTABJISASI C aJIbTEPHATUBHBIMU
IIOXOAAMH, OLEHUThH IOCIEACTBUS
IIPUHUMAEMBIX PELICHUMN.

3HaTh MaTeMaTHYECKUE METOBI
dHaJIn3a W CHUHTE34, MNPOUCAYPHI
OeJcrnojaaradus, ACKOMIIO3WIIMU H
arperupoBaHuAg npu peICHUN
IMPAaKTUYCCKHUX 3aad.

YMmerh KOPPCKTHO HCIIOJIb30BATh
nponeaypbl neiacnojiaranus,
JACKOMIIO3UIIMM W arperupoBaHUsd,
aHaJIM3a W CHUHTE3a IpU PEHICHUU
MPAaKTUYCCKHUX 3a1a4 YIIPABJIICHUA U
IIOATOTOBKE AHAIIMTHYCCKHUX
OTYECTOB.




u3JIaraeT B OTYETE
LIeJU, 33/1a4d, TEOPHUIO

n MCTOAOJIOTUIO
HCCIICOOBaHUA,
PE3YIbTATHI n
BBIBOJbI.

3HATL METOABl MAaTEMaTHYECKOU

JIOTHIKH, MIPUEMBbI
ITOCJICA0BATEILHOTO

W3JI0KCHHUSI B OTYETE IIENH, 3ajad,
TEOPHH u METO0JIOTUH
HCCIICIOBAHUS, MOJTYYCHHBIX

PE3YJIbTATOB U BBIBOAOB.

YMerh JIOTUYHO, ITOCICA0BATCIBHO
n y6em/ITean0 us3jaratb B OTUCTC
oeiu, 3aJa4u, TCOPHIO u
MCTOAOJIOTHUIO HCCIICIOBAHUAA,
PE3YIbTATHI U BHIBOBI.

3. MecTO AUCHUILIMHBI B CTPYKTYpe 00pa3oBaTeibHOM IPOrpaMMbl

I[I/IC]_II/IHJIHHa «MaremaTuka SIBISIETCS ,I[HCI_[I/IHJII/IHOﬁ L[I/IKJIa MaTCMaTHKH U

nndopmatuku O6s3arenbHOM yactu bioka 1 J{McIMniInHbl (MOIy/IM) IO HAPAaBICHUIO

noarotoBku 38.03.05 - buznec-undopmaruka, Ol «ludposas tpanchopmarius

yrpasieHus: Ouznecom», npopunn: « UT-mMenexmMeHT B OusHece», « TexHomoruu

1M(pOBBIX OU3HEC-MOJEIEID.

4. O0beM TUCHUILINHBI (MOIYJIS]) B 32a4€THBIX ¢IHHUIAX U B aKAJeMHYECKUX Yyacax

¢ BblIeJIeHMEeM 00beMa ayJAUTOPHOM (JIEKUMH, CEMHHAPbI) U CAMOCTOSATEJIbHOM

patdoThl 00yYAKOIIUXCS

Tabmuma 1
Buj yueOHoii paGoThl 10 AUCHUIINHE Bcero Cemectp 1 Cemectp 2
(B 3./e. M yacax) (B yacax) (B yacax)

OO6m1ast TpyA0€MKOCTh JUCITUTUIMHBI 83./e., 288 u. 144 144
Konmaxmmnasa paboma 134 84 50
- Ayoumopnuie 3anamus
Jlexun 50 34 16
CeMuHapsl, NPaKTHYECKUE 3aHATUS 84 50 34
Camocmosmenvnas paboma 154 60 94
Bun tekyiero KoHTposs KontponbHas Konrponsnast | KoHtponbHas

pabora/ pabora paborta

KonTponbHas

paborta

By npomeKyTo4HON aTTeCTaluy 3ayet/ DKk3aMeH 3auer OK3aMeH




5. Copep:xxaHue JIMCUMILIMHBI, CTPYKTYPpHMpPOBaHHOe MO0 TeMaM (pa3aeiam)
AUCUMILTHHBI C YKa3aHUEM HX 00beMOB (B aKaJIeMUYeCKNX 4acaxX) U BUIOB y4eOHbIX
3aHATHH
5.1. Conepskanue TUCUUIJIMHBI

Pasznen 1 — JIuneitnas anredopa
Tema 1. BekTopbl 1 MATPUIIBI

Apudmernueckre BEKTOPHI M WX TNPUMEHEHHE B  OKOHOMHUKE.
['eomeTpuyeckass UWHTEpHpeTalnus BEKTOpOB. JIMHENHBIE omepauuyd Haj
BekTopamu. CkansipHOE Npou3Be/IeHHE. [[ITMHA BEKTOpa. YTOJI MEXIY BEKTOPAMH.

Martpuubl 1 ux Buapl. Onepanuu HajJ MaTPUIIAMU: CIOKEHUE, YMHOXEHUE
Ha YHUCJIO, TPAHCIIOHUPOBAHHUE, YMHOXKEHHE MaTpHI], BO3BEICHUE B CTCIICHbD.
CpoiicTBa omnepanuili. OJeMEHTapHble MpeoOpa3oBaHMs HAJI CTPOKAMH U
crosiOlamMu  Matpuil. Teopema O TPUBEACHUU MPOU3BOJIBHOM MATpPUIIBI K
CTYyIIEHYaTOMY BULY.

Onpenenurens KBaIpaTHOW MaTpuUllbl. Beruucienue onpeaenureneii BTOporo u
TpeThero nopsaka. CBoiicTBa onpenenuTeneii. MUHOpHI U aireOpanyeckue
JIOTIOJTHEHUS. BhIurciieHne onpeeuTeNst MyTeM pa3ioKeHus 1Mo CTPOKe (CTOJIOIY),
METO/IOM 3JIEMEHTAPHBIX MPEe0OpPa30OBaHUIA.

OOparnas marpunia. Kpurtepuii cymectBoBanusa. Haxoxaenue oopaTHoit
MATPUILBI METOJIOM MPUCOEANHEHHON MATPHUIIBI U C TIOMOIIBIO 3JIEMEHTAPHBIX
npeoOpa3oBanuil. PerieHue MaTpUIHbIX ypaBHEHUH.

Tema 2. J/IuHeiiHbIe MPOCTPAHCTBA

JluneitHoe  (BeKTOpHOE) mMpocTpaHCTBO. JIMHEeWHas  3aBUCHMOCTH
(HE3aBUCHUMOCTB) BEKTOpPOB. ba3uc W pa3MepHOCTh JIMHEHHOrO MPOCTPAHCTBA.
Koopaunatel BekTopa B 3agaHHOM Oasuce. [IpeoOpazoBaHne KOOpAUHAT BEKTOPA
npu 3aMeHe Oa3uca.

Panr wmatpunpl. MeToabl HaxXOXJICHUS paHra: METOJ] OKAMMIISIIOIIUX
MUHOPOB, METOJ dJIEMEHTAPHBIX MpeoOpa3zoBanuil. TeopeMa o paHTe MaTPUIIHI.

Tema 3. CucreMbl JMHEHHBIX yPaBHEHUH
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Cucrema JIMHEWHBIX aireOpanyeckux ypaBHEHUWA. MarpuyHas 3aluch.
CoBMecTHBIE U HECOBMECTHBIE CUCTEMBI JIMHEHHBIX ypaBHeHuU. Teopema KpoHnekepa-
Kanennmu. OnpenesneHHbIe U HEONIPEAETIEHHBIE CUCTEMBI.

Pemienne cuctemMbl JUHEHHBIX YpaBHEHUH METOJOM OOpaTHOW MAaTpHIlbl, IO
npaBuy Kpamepa, merogom ["aycca. Obmiee pernieHne CuCTEMbI IMHEWHBIX YPABHCHHM.
YacTHbIE pEIICHUS CUCTEMbl JMHEWHBIX YpaBHEHUW. ba3WCHbIE pElIEHUsS CHCTEMBI
JIMHEWHBIX YPABHECHUM.

CucteMbpl JIMHEMHBIX OJHOPOAHBIX ypaBHeHWW. [IpocTpaHcTBO pemieHui
OJHOPOJIHOW CUCTEMBI JIMHEUHBIX ypaBHEeHUN. DyHIamMeHTalbHas CUCTEMa PELICHUM.
CrpykTypa 00111eT0 pPelIeHUsI CUCTEMbI HEOTHOPOIHBIX JTMHEHHBIX YPABHEHUH.

Tema 4. J/Iuneiinble npeoOpa3oBanus U KBaJpaTU4YHbIe (POPMBI.

Jluneiinple mpeoOpa3oBaHus (omepaTtopbl) B mpocTpaHcTBe  R™. Marpuma
TuHenHoro onepartopa. [IpeoOpazoBanne MaTpuIpl oneparopa npu 3ameHe 0asuca.

CoOcTBeHHBIE 3HAUCHUSI MATPUIIbl. XapaKTEePUCTUUECKUM MHOTOWIEH MaTpPHIIBL.
CoOcTBEHHBIE BEKTOPHI MATPHIIHI.

KBagparuunsie opmbl. MaTpuiia kBagpaTudHo (HOpMbI B 3aJaHHOM Oaswuce.
[IpuBenenue kBaapaTUYHOM (OPMBI K KAHOHMYECKOMY BHJY. 3aKOH HWHEPILUU
KBaJpaTUYHBIX (HOPM.

3HaKOOMpeeICHHOCTh KBagpaTuuHbie popMmbl. Kpurepuii CuiibBecTpa.

Pazgea 2 — MaremaTuyecKuii aHaJIu3
Tema 5. UncsioBble MHOKeCTBA U PyHKIIUN

MHuoxecTBa M omepanuud HajJ HUMH: OOBEAMHEHHUE, TepeceueHue, pPasHOCTh,
nononHenune. KBantopsl. UMCI0BBIE MHOXKECTBA HATYPAJIbHBIX, [IEIbIX, PAIIMOHAIBHBIX U
JNEUCTBUTENBHBIX 4yucell. YucimoBble nmpomMexxyTku. KoHEUHbIE, CUETHBIE U HECUETHBIE
MHOkeCTBa. OTpaHUYEHHBIE U HEOTPAHUYECHHBIE MHOXKECTBA.

[TonsiTue uncioBoil GpyHkuMKU oaHOW nepemeHHOM. CnocoOwl 3amanus. I'paduk
¢yakiuu. CBoiictBa (DyHKIMI OJHOM TEPEMEHHON: YETHOCTh, HEYETHOCTD,

OTpaHUYCHHOCTHb, MOHOTOHHOCTDL, IICPUOJUIHOCTE.



KommniekcHble uwncna. Moayiab ©W  apryMEHT KOMIUIEKCHOTO —YHCIIA.
I'eomerpuyeckas  wumoctpauud. AnreOpavuyeckas, TPUTOHOMETpHUYECKas,
nokaszaTesibHas POpPMbI 3aIMUCH KOMIUIEKCHBIX uncen. Onepaiuu HaJl KOMIUIEKCHBIMU
YUCJIAMH: CJIOKEHUE, YMHOXEHUe, eineHue, ¢opMmyna MyaBpa BO3BeIEHUS B
CTENEHb, M3BJIEYEHUE KOPHsS. ['eomeTpuueckas MHTEpIpeTanus ONepanuil Haj
KOMILUIEKCHBIMU YUCJIAMU.

[TpunoxeHne KOMIJIEKCHBIX YUCET.

Tema 6. Ilpeaesibl u HENMPePbLIBHOCTH

Uucnossle ocienoBaTeslbHOCTU. [Ipenert nocieqoBaTenbHOCTH.

[Ipenen pyHKIMU B TOUKE U HA O€CKOHEYHOCTH. OTHOCTOPOHHUE MPEIETBI.
beckoneuno Manble u OeckoHeyHO Oosbline (yHKIUH. OCHOBHBIE TEOPEMBI O
npenenax. [lpu3Hakum cymecrBoBaHus mnpenenoB. llepBelii M BTOpOH
3aMedarTeibHbIe Npeeibl. JKBUBAJIIEHTHbIE OECKOHEUYHO Majble U UX NPUMEHEHHE
IIPYU BBIYMCIIEHUH MPEIETIOB.

HenpepbiBHOCTh  (yHKIMM B TOYKe M Ha MHOXxecTBe. (BoiicTBa
HENpPEpBIBHBIX B TOYKE U Ha OTpe3ke PpyHKuuid. Touku paspbeiBa QYyHKIUU U UX
kiaccudukaius. ACUMITOTHI rpaduka QyHKIIHH.

Tema /. InddepenuuaibrHoe ncuncienue GyHKIUI 0JHOI NepeMeHHOH

[IpousBogHas (PyHKIIMM, €€ TeOMETPUUECKHI CMBICI. YpaBHEHHUE
KacarenbHOU. [Ipow3BogHas CyMMbl, TMPOU3BEICHUSA, YaCTHOrO, CIIOKHOW U
obparHol GpyHkuuu. Tabauia mporu3BOAHBIX.

Hubdepennupyemocts  ¢ynkuuu. Ilepsoiii  muddepennuan u  ero
reoMeTpuyeckuii  cmbici.  [IpuOnv>keHHbIEe  BBIYMCIEHUS C  TOMOIIBIO
muddepennuana.

[TpousBoansie u qudepeHnnansl BhICIUX NOpsAaKkoB. OCHOBHbBIE TEOPEMBI
muddepenunansHoro ucuucnenusi: ®epma, Pomns, Jlarpanxka, Komm. [IpaBuio
Jlonurans pacKpbITHs HEOIIPEAECICHHOCTEN.

MonotonHOCTh (GyHKIMH. JlokanbHble »KcTpeMymbl. Haunbombiiee u

HavWMEHbIIIee 3HaUeHUs (QYHKIMM HAa OTpe3ke. BBIMyKIoCTh rpaduka QyHKIIHH.
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Touku mepermba u MeTolbl MX HaxoxaeHusa. [lonHoe uccienoBaHue (QYyHKUUU U
ocTpoeHue rpaduka QyHKIHH.

[Ipumenenue auddepeHnaIbHOTO UCUUCIEHUS (PYHKIIMU OJTHOM MEepeMEHHON B
skoHOMUKeE. [IpenenbHble M CpeaHUE BENUYMHBL: MPEACIBHBIE U CPEIHUE HU3JICPHKKH,
Mpe/iesIbHAs U CPEIHSA IPOU3BOAUTEIBHOCTh Tpyaa. CpeaHss U TOUeUHas AIaCTHYHOCTh
GyHKIMU. DJaCTUYHOCTh CIpOCa M MPEIIOKEHUS MO IEHE, JAaCTUYHOCTh CIIpoca Mo
OXOLy.

Tema 8. UHTerpasbHoe ucuucjieHue PyHKIUA 0THOH NepeMeHHOM

[TlepBooOpazHass u HeompeneneHHbI uHTerpai. CBoiCTBa HEONPEIEIEHHOTO
uHTerpana.  Tabmuma  uHTerpanoB.  OCHOBHbIE  METOAbl  MHTETPUPOBAHMS:
HEIIOCPEICTBEHHOE, 3aMEHA [IEPEMEHHON, MHTETPUPOBAHHUE 110 YACTSIM, HHTETPUPOBAHUE
palMOHAIBHBIX byHKIMH, HEKOTOPBIX KJIACCOB HMppalrOHATbHBIX 151
TPUTOHOMETPUUECKUX (QYHKITUH.

Omnpenenenublii uHTErpan u ero cpoiictBa. dopmyna HproroHa-JleiOHuia.
@opMyJibl 3aMEHBI NEPEMEHHONM M HMHTETPUPOBAHMS [0 YACTSIM B OINPEACIEHHOM
uHrerpaiie. [IpumMeHenne onpeaeseHHoro HHTErpaia: BEIYUCIECHNUE TUIOMAIEeH MIOCKUX
¢duryp, BeurcIeHue 00HEMOB TEJ BPAICHUS.

HecoOctBenHbie uHTErpaibl 1-ro m 2-ro poja. YCTaHOBJIEHUE CXOJIUMOCTH
(pacxomuMocTHh).

[IprMeHEHNE MHTETPANIBHOTO UCYUCIIEHNS B DKOHOMUKE.

Tema 9. ®yHKIIUM HECKOJIBKHX MEPeMEHHBIX

OyHKIMU HECKOJbKUX (AByX) mepemeHHBIX. ['padux ¢ynkuuu. [loBepxHOCTH
(muaun) ypoBHs Qyskiuu. [Ipenen u HempepbIBHOCTh. YacTHBIC MPOU3BOAHBIE ITEPBOTO
¥ BbICIIHX TOPsiKOB. JIuddepennmpyemocts u nuddepennuans GyHKINNA HECKOTBKUX
nepemMeHHbIX. [IpomsBonHas cnoxxkHod ¢yHkuuu. IIpou3BomHas MO HaNpaBIICHHUIO.
I'panreHT GyHKIIMU U €ro CBOMCTRA.

JlokanpHbI 3KCTpeMyM (YHKIMM JABYX mepeMeHHbIX. Heobxomumoe wu

JOCTAaTOYHOE YCIOBUS 17151 (DYHKIIMH IBYX MEPEMEHHBIX.



VY cnoBHBINM SKCTpeMYM (DYHKIIMM JIBYX MEepEMEHHbIX. MeTo1 MOCTaHOBKH.
Meton mHOXkuUTEINEH Jlarpanxka.

['moGanbHbIN 3KCTpEeMYM (PYHKIIUU HECKOIBKUX IEPEMEHHBIX.

DNacTUYHOCTh (PYHKIIMK HECKOJIbKUX MEPEeMEHHbIX. MUHUMU3AIMUS 3aTpaT
1 MaKCHUMU3aIUs MPUOBLTA MHOTOOTPACIEBOM (DHUPMBI.

JIBoliHble nHTErpasibl. CBEIEHHE IBOMHOTO MHTErpasia K HOBTOPHOMY.
Tema 10. Ind¢epenuuaibubie ypaBHEeHUsI

[Tonsitue auddepeHmanb-HOrO ypaBHEHHU, ero pemieHus, 3aaaud Kormm.
YpaBHEHUS C Pa3ACIAOLUIMMUCA NEPEMEHHBIMU, OJHOPOJHBIE W JIMHEHUHBIC
muddepeHManbable  YpaBHEHUS TNIEPBOrO TMopsaka. YpaBHeHus bepHymim.
VYpaBHenus B noiaHbIx Auddepenimanax. Y paBHEeHU, JOMYCKAOIIUE TOHKEHNE
MOPSJIKA.

JIuHenHbIe OTHOPOAHBIE U HEOJHOPOIHBIE YPABHEHUS BBICIIUX MOPSIKOB C
nocTossHHBIMU ~ Kodddunmentamu. Ctpykrypa obmero pemenus JIHJY.
®ynnameHntanpHasa cucrema pemenuid JIOY. [loctpoenue yacTHOro u o0IIEro
pemenus JIHJLY ¢ nmpaBoi 4acThiO ClIEIMAIBHOTO BUA.

[Tonsitue cucrem nuddepeHanbHBIX ypaBHeHU. [Ipumeps 3anad,
MPUBOJAIIUX K TUPhepeHINAIbHBIM YPABHECHUSIM.

Pa3znen 3 — Jluckpernasi MaTeMaTHKA
Tema 11. MHoKkecTBa M OTHOILIEHUSA

[Tonsitue MHOXecTBa, mNoAMHOXkecTBa. (CrocoObl 3aJaHus MHOMXECTB.
Oneparuu  HaJ MHOXECTBaMHU: OOBEAMHEHHE, TIEPECEUCHHUE, Pa3HOCTh,
JOTIOJTHEHHE, IEKApTOBO pou3BeeHue. Juarpammsl Jiiiepa — Benna.

Mertonbl 10Ka3aTenbCTBA PABEHCTBA MHOXECTB. MOIIHOCTH MHOYKECTBA.
KoneuHble U cueTHbIE MHOKECTBA.

Meton MmaTeMaTUYeCKON MHIYKIUH.

OtoOpaxxeHus: MHOXECTB, THUIBl OTOOpaXeHUW (MHBEKIHS, CIOPBHEKIIHS,

Oouekuus). B3auMHo 0JJHO3HAYHOE COOTBETCTBUE.
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buHapHbIE OTHOIIECHMS, UX TUIBI U CBOMCTBA. OTHOIIEHHE SKBUBAJICHTHOCTH.
OTHouIeHue nopsiaKa.
Tema 12. DiieMeHTBI MaTeMATHYECKOM JIOTUKH

BbIcka3piBaHus, oOnepauuud HaJX  BBICKa3bIBAHWAMH. QDOpMyssl  JIOTMKH
BBICKa3bIBaHUN. TaOMWIlbI WMCTUHHOCTH. OKBHBAJICHTHOCTH (opmyn. (OCHOBHBIE
AKBUBAJIECHTHOCTH. [IpuHIMI N1BOMCTBEHHOCTH. Jlornyeckoe CleCTBHE.

[Ipenukatel. KBanTOpbl. @OPMYIIBI IOTUKHA NPEAUKATOB. [ [peanukaTsl HAa KOHEUHBIX
MHOecTBax. [IoHATHE O TOTMYEeCKOM BBIBOJIE. JIOTHUECKHE 3aKOHBI.
Tema 13. DsiemeHTHI TEOpHHU rpados

[Tonsitue rpada. OpueHTHpPOBaHHBIE U HEOPUEHTUpPOBaHHbIE rpadbl. CrocoOb!
3amanus rpaga. TeopeMbl 0 CTENeHsIX BEpIIUH rpada.

MaTpuilbl CMEKHOCTH M MHUMAEHTHOCTH rpada, ux coiicta. [IpocTeie rpadsi.
B3Bemennsble rpagpl, Matpuna BecoB. 3oMopdHbIe rpadsl.

MapupyTsl, 11enu, HUKIIbl. CBA3HOCTh U KOMIIOHEHTHI CBSI3HOCTH Ipada.

OiinepoB W TaMWIBTOHOB ILMKIBI U NyTH Ha rpade. Mcropuueckue 3anauw,
NOCITY>KUBIINE OCHOBOM co3/1aHus Teopuu rpados. VX aHanus u pemeHue.

MeTtpudueckue xapaktepuctuku rpadoB. Pamuyc u muamerp rpada. Llentp u
nepudepus.

3aaya 0 MOMCKE MUHUMAJIbHOTO OCTOBA B rpade.

3agayva o MOMCKe KpaTyaiiiero myTu B rpade.

Pacuer ceteBoro rpaduxa. [Ipumeps! peanuzammm.

5.2. Y4yeOHO-TeMATHYCCKHH MJIAH

Tabmua 2
Ne | HaumenoBaHue TpyroeMKocTh B yacax DopMbl
n | Tem (pasgenoB) | Bee KontrakTHan CamocrosiTenn | TEeKyIIEro
n/m AUCHHILIMHBI ro paGora - AyauTopHasi | bHasi padoTa KOHTPOJIsAA
padora yCIeBaeMocCT
O6ma | Jleky | CemuHapsl |
s, B | UM ,
T.4.: MIpaKTU4eC
KHe
3aHSTHS
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Bekropsl u Pemenue
MaTpHIIbI 3a/1a4 Ha
16 10 4 6 5 IPaKTUYECKH
X 3aHATHUSX.
Camocrositen
pHas pabora.
Jluneiinbie 10 4 5 2 6
IIPOCTPAHCTBA
Cucremsl Pewenne
JIMHEHHBIX 3a7a4 Ha
ypaBHEHUH 14 8 4 4 5 IPaKTUYECKH
X 3aHATHUSAX.
Camocrositen
pHas padora.
JInnelinble Pewenne
npeoOpazoBaHu 3a/1a4 Ha
iU 16 10 4 5 5 IPaKTUYECKH
KBaJIpaTHU4YHbIE X 3aHATHUSX.
(bopMmBl. Camocrosren
pHas padora.
Hucnossle Pewenne
MHOX€ECTBA U 3aja4 Ha
byHKUIUM 12 6 5 4 6 IIPaKTUYECKH
X 3aHATUSAX.
CamocrosiTen
pHas paborTa.
IIpenen n Pemenne
HENPEPBIBHOCTh 3aj1a4 Ha
29 12 4 8 10 PAKTUYECKH
X 3aHATHUSAX.
CamocrosiTen
pHas pabora.
Huddepenunan Pemenne
BHOE 3aj1a4 Ha
ucuucnenne |, 14 6 8 10 PAKTUYECKH
byHKUMi 0THOM X 3aHATHUSAX.
NepPEMEHHOI CamocrosiTen
pHas1 pabora.
WHTerpansHoe Pewenne
VCUHCIICHUE 3aja4 Ha
byHKIUI OJEHOP'I 30 20 8 12 10 NPaKTUYECKU
NIEPEMEHHOMI X 3aHATHUSAX.
Camocrositen
pHast paborTa.
DyHKIMHU Pewenne
HECKOJIBKUX 3aj1a4 Ha
MEePEMEHHBIX 34 14 4 10 20 MIPaKTUYECKU
X 3aHATHUSAX.
Camocrositen
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pHas pabora.

BHBIC

10.

Hudbdepenuman

ypaBHEHUS

34 14 4 10

Pemenne
3aJ1a4 Ha
MIPAKTUYECKH
X 3aHATHUAX.
CamocrosTen
pHas pabora.

20

11.

MHoxecTBa "
OTHOILIEHU

20 6 2 4

Pemenne
3aJ1a4 Ha
MIPAKTUYECKH
X 3aHATHAX.
CamocrosTen
pHas paborTa.

14

DJIEMEHTEI

U JIOTUKU

12.

MaTeMaTNu4CCKO

24 4 2 2

Pemenue
3aJ1a4 Ha
MPaAKTUYECKU
X 3aHATHAX.
CamocrosTen
pHas pabora.

20

DJIEMEHTEI

13.

Teopuu rpadoB

32 12 4 8

Pemenue
3aJ1a4 Ha
MPaAKTUYECKU
X 3aHATHAX.
CamocrosTen
pHas padora.

20

B nesnoM no nucuuruinHe 288 134 50 84

Cormnacao
yueOHOMY
154 IJIaHY: JBE
KOHTPOJIbHBIX
paboThl

Htoro B %

47 37 63

53

*00beM KOHTaKTHOW pPabOThI B OYHO-3a04YHOWM/3a04HON (opmMax OOydeHUs U

HWHAWBUAYAJIbHBIX y‘-Ie6HI>IX IUIaHaX OIpCACIACTCA COOTBCTCTBYIOIIMMHU y‘IGGHBIMH

IiaHamMu. TeMmsl,

peanu3dyemMble B BHUJE KOHTAaKTHOW pPabOThI, OMpPEAEIOTCS

npernoaaBaTciICM CaMOCTOATCIIBHO, HCXOA U3 YPOBHS UX CIIOKHOCTH.

5.3. Conep:kaHue cCeMMHAPOB, MPAKTHYECKUX 3aHATHH

8,9 (yxa3biBaercs pas3jes M NOPSAKOBBIH
HOMeEp HCTOYHHKA)

Tabmuna 3
HaumenoBanue tem | IlepeueHb Bonpocos 1uis o0cyxkaeHuss Ha | DPopMbI IpOBeAECHHUSA
(pa3neJioB) CEMHHAPCKHUX, IPAKTHYECKUX 3aHATHAX, 3aHATHH
AUCUHMILINHBI PeKOMEeHyeMble HCTOYHMKH U3 Pa3/ieioB

BekTops! u MaTpHIbI

1. Onepanun Hajg apupMEeTHIECKUMHU
BEKTOpaMH.

Marpwuiipl, oneparyy HaJl MaTpUIIAMH.
OneMeHTapHbIe PeoOpa30BaHUS HAJ
CTPOKaMHM U CTOJIOIIAMU MATPHIL.

Pemenue 3amad B
WHTEPaKTUBHOU
dbopme, mpoBepka
CaMOCTOSTEILHOMI
paboTHI.
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IIpuBeneHnn MpOU3BOIBLHON MATPULIBI K
CTyIeH4aTou gopme.

2. OmnpenenuTelib KBaJpaTHON MAaTPUILIbI, €ro
cBOMCTBA. MeTo/1bl BEIYMCIICHHUS.

3. O0paTHast MaTpu1la, € CBOKUCTBA.
Brruncnenue oopaTHON MaTpULIbl METOJOM
IIPUCOEAVMHEHHON MATPULIBI U C IIOMOILBIO
3JIEMEHTapHbIX IpeoOpa3oBanHuil. Pemenue
MaTpUYHBIX YPABHCHUM.

PexoMennyembie uctounuku: m. 8: [1, 2, 3,
5], m9[1-7].

JInnenyrie
MPOCTPaHCTBA

1.0Onpenenenvie TMHEWHON 3aBUCUMOCTH
(HE3aBHCHUMOCTH ) BEKTOPOB.
Haxoxnenue 6a3uca cucteMbl BEKTOPOB.
Pasnosxenue BekTopa mo 6asucy.
Brruncnenue panra MaTpHIlbl METOAOM
OKaNMIISIFOIIIMX MUHOPOB U METOJIOM
3JIEMEHTAPHBIX MPEOOPA30BAHUN.

Pexomennyemsble uctounuku: 1. 8: [1, 2, 3,
5], m9[1-7].

Pemenne 3anau B
MHTEPaKTUBHOU
dbopme, mpoBepka
CaMOCTOSITETTbHOM
paboTHL.

CucreMsl JIMHENHBIX

ypaBHEHUH

1. Pemienue cucteM JIMHERHBIX
anreOpanvyecKux ypaBHEHHN METOJIOM
oOpaTHOM MaTpullbl U 110 npaBuity Kpamepa.
2. Pelrenuye cucteM ITUHEHRHBIX
anreOpanvecKkux ypaBHEHHUN METOJIOM
I"aycca. COBMECTHOCTD CHCTEMBI.
Haxoxnenue obuiero, 6a3MCHOTO pelIeHHI,
byHaaMeHTalbHOTO Habopa perIeHni
CHCTEMBI.

CocraBiieHHE U PEIICHUE CHCTEM JIMHEMHBIX
YpaBHEHUU MPAKTHUYECKUX 3a7au.

Pexomennyemsble uctounuku: 1. 8: [1, 2, 3,
5], m9[1-7].

Pemenue 3anau B
WHTEPaKTUBHOU
dhopme, mpoBepka
CaMOCTOSITEIIbHOMN
paboTHI.

JIunenepie
npeoOpa3oBaHus U

KBaJ[paTU4HbIE (POPMBI

1.Berunicnenrie COOCTBEHHBIX 3HAUEHUH U
COOCTBEHHBIX BEKTOPOB MaTpHLL.
2.IlocTpoeHne MaTpuIbl KBaIpaTUUHOU
dopmsbl. [TocTpoenue kBagpaTUIHON POPMBI
10 MaTpHIIE.

OnpezneneHue 3HaKOONPEAEIEHHOCTH
KBaJPaTUYHON (HOPMBI IO KPUTEPHIO
CunbBectpa.

3. [IpuBenenue KkBagpaTuuyHON POPMBI K
KaHOHUYECKOMY BHy MeToJoM Jlarpamxka.

Pemenue 3anau B
WHTEPaKTHUBHOU
¢dbopme, mpoBepka
CaMOCTOATEIIHON
paboThI.
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Pexomennyemblie uctounuku: 1. 8: [1, 2, 3,
5], m9[1-7].

YucioBble MHOXKECTBA
1 QYHKITUU

1. CBoiicTBa u rpadiK OCHOBHBIX
AIIEMEHTAPHBIX (QYHKIUH.

2. KoMrutekcHble urcia u JeWCTBHS Hal
HUMH. MOJysb U apryMEHT KOMIUIEKCHOTO
yucna. AnreOpandeckas u
TPUTOHOMETpHYECKast POPMBI 3aITUCH
KOMIUIEKCHBIX YHCEJL.

Brruncrienne KopHs U CTETIeH!
KOMIUIEKCHOTO YHCJIa.

PexoMennyembie uctounuku: m. 8: [1, 2, 3,
5], m9[1-7].

Pemnrenue 3anau B
WHTEPaKTUBHOU
dbopme, mpoBepka
CaMOCTOSITETTbHOM
paboTHI.

[Ipenen u
HEMPEPBIBHOCTh

1. Beruucnenue mpesena
TMIOCIJICIOBATEIIBHOCTH.

Brruncnenue npenenos GyHKIuU Ha
OECKOHEYHOCTH U B TOUKE.
Brrumcnenre oTHOCTOPOHHUX MTPUIETIOB.
2. BeruuciieHue peiesioB ¢ IOMOIIIBIO
MIEPBOIO M BTOPOT'0 3aMeyaTeIbHbIX
npezenoB. Beruucnenue npeaenos ¢
HUCIIOJIB30BAHNEM 3KBUBAJICHTHBIX
OECKOHEUHO MaJIbIX BEJIMYMH.

3. YcTaHoBNeHHE TUTIA TOYKH Pa3pbiBa

GYHKIIH.
4. HaxoxxJieHne acuMnToT rpaduka QyHKIHH.

Pexomenayemblie uctounuku: 1. 8: [1, 2, 3,
5, m.9[1-7].

Pemenne 3anau B
WHTEPaKTUBHOU
dhopme, mpoBepka
CaMOCTOSITETTbHOM
paboTHL.

HuddepenpanbsHoe
WCUHUCIIEHUE PYHKIHA
OJTHOY TIEPEMEHHOMN

1. Beruucrienue nepBoit U BTOpoit
HPOU3BOHBIX (DYHKIIMH OJHOMN MEPEMEHHOM.
Brruncnenne nuddepennnanos GyHKIUHU
OJTHOW IIEPEMEHHOM.

Pemienue 3a1a4 o npuMeHEHUIO
mddepenmana s NpUOIMKEHHBIX
BBIUMCIICHU.

2. Beruncenne npeaenoB GyHKIHHA 110
npasuity Jlonuras.

3. OnpeneneHne UHTEPBAJIOB MOHOTOHHOCTH
(GYHKIUH U 9KCTPEMYMOB (YHKIIUH.
Omnpenenenrie HHTEPBAIOB BHITYKJIOCTH U
BOTHYTOCTH Tpaduka GyHKIMH, TOUEK
neperuda rpaguka.

4 HaxoxneHnue riio0anbHOT0 SKCTpeMyma
(GYHKIIMM Ha OTpE3Ke.

Pemenue 3anau B
UHTEpPaKTUBHOU
dbopme, nmpoBepka
CaMOCTOATEIILHON
paboTHI.
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HpOBCI[eHI/IC IIOJIHOI'O UCCJICAOBAaHUA
(YHKIMH U TOCTpOeHHE ee rpaduka.

Pekomennyembie ucrounuku: 1. 8: [1, 2, 3,
5], m9[1-7].

HNuTterpanbHoe
UcYUCIIeHne PYHKIUH
OJIHOM MEPEMEHHOM

1. Boruucnenue HeolpeneIeHHOro
MHTETpasia MeToJaMu: TaOJINYHBIH,
Pa3iIoKEeHMs, 3aMEHbI IIEPEMEHHOM,
MHTETPUPOBAHUS 110 YACTSIM.

2. BriuncneHnue HeonpeaeaeHHOT o
WHTErpajia OT HEKOTOPBIX BUIOB
panMOHATBHBIX ()YHKITHIA.

3. Boruncnenue HeonpeaeneHHoro
WHTErpajia OT HEKOTOPBIX BUJIOB
UPPALMOHATIBHBIX U TPUTOHOMETPHUYECKHUX
GbyHKIHIA.

4. BeruucieHue onpeaeieHHoro HHTerpaia
o popmyne Herotona-Jleli6uua.

5. [Ipurnosxenust onpeaesieHHOro HHTerpaia.
Brraucnenue miomaaen miockux Guryp.

6. YcraHoBieHHE CXOIUMOCTH
(pacxoIMMOCTH) HECOOCTBEHHBIX HHTEIPAJIOB.

Pexomennyemsble uctounuku: 1. 8: [1, 2, 3,
5], m9[1-7].

Pemnrenue 3anau B
WHTEPaKTUBHOU
dbopme, mpoBepka
CaMOCTOSITEIIbHOMN
paboTHI.

CDYHKHI/II/I HECKOJBKHX
MEPEMCHHBIX

1. Tloctpoenue muHUH YPOBHS QYHKIIUU
JIBYX IEPEMEHHBIX.

Brrunciienre 4acTHBIX MPOU3BOTHBIX
MIEPBOTO U BTOPOTO MOPSAKOB.
Beruucnenue nuddepennuana.
Brrunciienue rpagueHra.

Boruncnenre npou3BoIHOM 1O
HaIlpaBJIEHUIO.

2.HaxoxaeHne JOKaTbHBIX SKCTPEMYMOB
(GYHKIIMH IBYX MTEPEMEHHBIX.
3.HaxoxaeHne yIOBHBIX IKCTPEMYMOB
(GyHKIMH IBYX TIEPEMEHHBIX.

4 HaxoxneHne HauOOJIBIINX U
HAaWMMEHBIINX 3HAYEHUN
muddepeHpyeMoit GyHKIIMHN Ha
3aMKHYTOM OI'PAaHMYE€HHOM MHOKECTBE.
5.Brruncienue 1BOMHOTO HHTETpaIA IyTEM
CBEJICHUS €T0 K TIOBTOPHOMY.

Pexomenyembie nctounukw: 1. 8: [1, 2, 3,
5],m.9[1-7].

Pemenne 3anau B
UHTEPaKTUBHOU
dbopme, nmpoBepka
CaMOCTOSITEIILHOU
paboTHI.

16




Huddepenunanbubie

ypaBHEHUS

1. Pemienue nuddepeHmanbHbIX
YpaBHEHUH C pa3IesOIMMHCS
MIEPEMEHHBIMH.

2. Penienue 0JJHOPOAHBIX U JIUHEUHBIX
Qg epeHIaIbHbBIX YpaBHEHUH IEPBOTO
MOpsIKA.

3. Pemenne ypaBHenuii bepnymnu, B
NMOJTHBIX auddepeHImanax, ypaBHeHUH,
JIOITYCKAIOIUX TOHMKCHUE TTOPSIKA.

4. PenieHre TMHEWHBIX OJTHOPOIHBIX

Qg epeHIaIbHbBIX YPaBHEHUH BBICIIHX
MOPSAIKOB C MOCTOSITHHBIMU

KO3 PHULIHEHTAMHU.

5. Penienre TMHEMHBIX HEOTHOPOAHBIX
mudepeHIMATEHBIX YPABHEHUH BBICIIHX
MOPSAKOB C MOCTOSTHHBIMU

KO3 UITMEHTAMH C TIPABON YaCTHIO
CHEIMAIbHOTO BUAA (KBa3UMHOTOUJICH,
TPUTOHOMETpHYECKast PYHKITHS).

Pexomenayembie uctounuku: 1. 8: [1, 2, 3,

Pemenue 3anau B
WHTEPAKTUBHOMN
dbopmMme, mpoBepka
CaMOCTOSITETTbHOM
paboTHL.

5,m.9[1-7].
MHoxecTBa 1 1.Pemenue 3agay MeTo0oM MaTeMaTuyeckoil | Pemienue 3agau B
OTHOIIECHHUS WHIYKIIWH. MHTEPAaKTUBHON
2.BbInosiHeHue onepanuii HaJy MHOKeCTBaMU | (hopMe, ITpoBepKa
(oObenuHEeHHE, TEpEeceUCHNE, Pa3HOCTb, CaMOCTOSITEIIbHOU
JIOTIOJIHEHHE, 1IEKapTOBO MTPOU3BEICHUE). paboTHI.
[Toctpoenue auarpamm Ditnepa — Benna.
Pexomennyemsblie uctounuku: 1. 8: [1, 2, 4,
6], m.9[1-7].
DneMeHTbI 1.Pemenue 3aa4 Ha anredpy Pemenne 3anau B
MaTEeMaTHYECKON BBICKa3bIBaHUI. MHTEPAaKTUBHON
JIOTUKH OtpaboTtka GpopMyJ JIOTUKH BBICKAa3bIBAHUN. | (hopMe, IpOBEpKa
Pemenue 3aa4 Ha MCNOJIb30BaHKE TAOIHUIIBI | CAMOCTOSITENILHOMN
VCTUHHOCTH. paboTHI.

Pexomenayemblie uctounuku: 1. 8: [1, 2, 4,
6], m. 9[1-7].

DJeMeHTHI TEOpUHU
rpacdoB

1. Pemenwne 3aa4d Ha OTpaOOTKY MOHATUN
rpada, OpueHTHPOBAHHOTO Tpada,
B3BEIICHHOTO Tpada.

Pemenwe 3a/1a4 Ha COCTaBIICHUE MATPHIIBI
CMEKHOCTH M WHITUJCHTHOCTH.

2. Beruncnenne MeTpUIeCcKux
XapaKTepUCTHK Tpada.

Penrenue 3amad Ha HaXOXKICHUE
MUHUMAJIBHOTO OCTOBA Tpada.

Pemenue 3anau B
WHTEPaKTHUBHOU
¢dbopme, mpoBepka
CaMOCTOSITEIIbHOM
paboTHI.
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3. Pemtenue 3agaun 0 HaX 0K ACHUU
KpaTyaIero myTu MeX 1y BEpIIHHAMUA
rpada.

4.Pemienue 3a/1a4 Ha COCTABJICHUE U pacyeT
CeTeBOro rpaduka.

Pexomenayemblie uctounuku: 1. 8: [1, 2, 4,
6], m. 9[1-7].

6. IlepeyeHb y4eOHO-METOAMYECKOT0 O00eCIIeYeHUS ISl CAMOCTOSAATEJIbHOM PadoThI
00y4aromuxcs Mo JMCUUILIHHE

6.1. IlepeyeHb BONPOCOB, OTBOJAMMBIX HA CAMOCTOSITE/IbHOE OCBOCHHUE 1M CIUIJIMHBI,
(¢opMbI BHEAYAUTOPHOI CAMOCTOATEILHOU PA0OTHI

Tabauna 4

HaunMeHoBaHHe TEM
(pa3nenoB)
JTHCIHHUIIINHBI

Ilepeyenb BONpocoB, OTBOAUMBIX HA
CaMOCTOSITe/IbHOE OCBOCHHUE

®DopMbI BHEAYAUTOPHOM
CaMOCTOSITeILHON padoThI

BexTops!l u MmaTpuIbl

[IpuMepsl MCTIOIB30BaHUs BEKTOPOB U
MaTpHuLl U ONIPEACIIUTENIEH B DKOHOMUKE.

Pabora ¢ yueOHOW muTEpaTypOM.
IMouck npumepoB >hdHeKTHBHOTO
MCII0JIb30BAHUS METOJIOB BEKTOPHOM
Y JIMHEWHOH anreOpbl B COIUAIBHO-
YKOHOMHMYECKHUX HUCCIIEIOBAHUAX.
[TogroroBka K CEMHHApCKUM H
MPAKTUYECKUM 3aHATHUSIM.
BrinmonHenne qoMamniHux 3agaHui.

JIunendrie
IIPOCTPaHCTBa

[Ipumepsr JIMHEWHBIX
ONTUMU3ALMOHHBIX MoJienen B
SKOHOMHUKE.

[Ipouecc oproronanu3anuu 6asuca.

PabGora ¢ yueOHOW muTEpaTypoOM.
ITouck npumepoB 3¢hdHeKTHBHOrO
UCIIONBb30BaHUSI  MaTeMaTHYEeCKHX
METOJI0B B COLIMAJTIBHO-
SKOHOMMYECKUX HCCIIEI0BAHUSX.
ITonroToBka kK CEMHHAPCKUM U
NPaKTUYECKUM 3aHATHSIM.
BrInonHenne noMamHux 3aJaHui.

CucreMsl JIMHEHHBIX
ypaBHEHUH

Jluneiinas monenr oOMeHa (MOJEINb
MEXIYHAPOIHON TOPTOBIIH).

[Ipumepsl  MCIIONIB30BAaHUSI  CHCTEMBI
JIMHENHBIX anreOpanyecKkux
HEpPaBEHCTB B SKOHOMUKE: OFO/IKETHBIE
MHOYKECTBA, OrPaHUYEHUS 1o
WCTIOJIb30BAHUIO PECYPCOB.

PaGora ¢ yueOHOII mUTEpaTypoOl.
IMouck npumepoB 3hdeKTHBHOrO
WCTIOJb30BAHUSI ~ MaTeMaTHYECKUX
METOIOB B COIIMAITBHO-
HYKOHOMHYECKUX UCCIICOBAHUSIX.
[ToaroToBKa K CEMUHAPCKUM U
MPAKTUICCKUM 3aHSATHSIM.
BrimosHenne noMantgux 3agaHui.
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HaunmeHnoBanue Tem

IlepeyeHb BONPOCOB, OTBOJAMMBIX HA

DopMbI BHEAYAUTOPHOM

(pa3nesioB) CaMOCTOSITEJIbHOE OCBOEHHE CaMOCTOSITEJIbHOM PadoThHI
AUCHUILINHBI
JIuneiinpie I[Ipumeps! Ucronb30BaHus coOCTBeHHbIX |PaboTa ¢ y4eOHOM nHMTEpaTypOii.

npeoOpa3oBaHus U

BEKTOPOB U COOCTBCHHBIX 3HAUCHHU

[Touck npumepoB 3 eKTHBHOTO
KCIIOJIb30BAHUSA METOJIOB JIMHEMHOMN

KBaJpaTHU4Hble POPMBI | omepaTtopa, KBaJpaTHUHBIX (opM B
SKOHOMIIKE. anreOpsI B COIMAJILHO-
SKOHOMUYECKUX UCCIIEJOBAHMSIX.
[logroroBka K CEMHUHAPCKUM H
MPAKTUYECKUM 3aHATHUSIM.
BrinonHenne foMaHuX 3aJaHui.
YucnoBbie MHOKeCTBA |DyHKIIMOHATIbHBIE 3aBHUCHUMOCTH B P . .
_ abota ¢ y4eOHOW JHMTEpaTypOMl.
1 QyHKIHN OKOHOMHKE: (YHKIIMH TOJIC3HOCTH, TloHck  mpUMEPOB  5(dEKTHBHOTO
O/IHO(BAKTOPHBIE  MPOM3BONCTBEHHBIC |ycronp30BaHus — MATEMATHYECKOTO
ynkumu,  QyHkumm - cnpoca M |apammsa B COLIMATILHO-
npenoxenus.  @OYHKIHU — CPEAHHUX |9KOHOMHUYECKHX MCCIICIOBAHUSAX.

u3JIepKeK u CcBsi3b Mexay Humu (ATC
= AVC + AFC).

[loaroroBka Kk CEMUHAPCKUM H
MIPAKTUYECKUM 3aHSITHSIM.
Brinonnenne nomManHmux 3agaHuil.

[Ipenen u
HEMPEPBIBHOCTh

[TaytunooOpa3Has  MoJeidb  pBIHKA
oaHoro ToBapa. IlocienoBarenbHOCTh
LIEH U €€ CXOIUMOCTh. BeuHas peHra.

[Ipumepbl HENPEPHIBHBIX W Pa3phIBHBIX
GYHKIMHA B SKOHOMHKE: (YHKIMSA
W3IEPXKEK, 3aBUCHMOCTh  HAJIOTOBOM
CTaBKH oT Joxoa (cimyyait
MPOTIOPIIMOHATIBHOTO U IIPOTPECCUBHOTO
HaJora).

AcuMnToTnyeckoe MIOBEJICHHE
¢byHk1mi cipoca TopHKBHCTA.

Pabora c yueOHON JHUTEpaTYypOIl.
IMouck mpumepoB 3hhHEeKTUBHOTO
HUCIOJL30BaHUSI  MAaTeEMaTHYECKOIrO
aHam3a B COLIMAJIBLHO-
DKOHOMHYECKHUX HCCIIECTOBAHHUIX.
[TonroroBka kK CEMUHAPCKUM U
NPAaKTUYECKUM 3aHSATHSIM.
BrimosiHeHne JoMalIHux 3aaHui.

HuddepenpanbsHoe
UCUHUCIIEHUE PYHKIHIA
OJTHOY TIEPEMEHHOMN

[IpenenbHble U cpeaHUE BEIUYMHBI B
SKOHOMUKE: TpEeJEeIbHbIE U CpPEAHHUE
W3CPKKHU, TpeleNibHas W CpeIHss
MIPOU3BOIUTENIBHOCTD TPY/A.

CpenHsisi W TodeyHas 3JIaCTUYHOCTh
¢GyHKIMU. DJacTUYHOCTH CHpoca U
IIPEUIOKEHUS 110 IIEHE, 3JaCTUYHOCTh
CIIpoca IO JOXOAY.

3amaua  MaKCUMHU3ALUWA  MPUOBLIH.
MoaenupoBanue HaJIOTOBBIX
nocryruieHud B Oromker. Kpupas
Jladdepa.

Pabora c yueOHON muTEpaTypOil.

[louck mpumepoB 3¢hdeKTHBHOTO
UCMOJIb30BaHUSI  MaTeMaTU4eCKuX
METOJI0B B COLIAJILHO-

SKOHOMHYECKUX UCCIIEIOBAHUAX.
IToaroroBka Kk CEMMHAPCKUM U
MPAKTUYECKUM 3aHATHUSIM.
BrimosHeHne JoMamIHux 3aaHui.
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HaunmeHnoBanue Tem

IlepeyeHb BONPOCOB, OTBOJAMMBIX HA

DopMbI BHEAYAUTOPHOM

(pa3nesioB) CaMOCTOSITEJIbHOE OCBOEHHE CaMOCTOSITEJIbHOM PadoThHI
AMCHMILINHBI
NuTerpanbuoe Brinyck npoaykuuu 3a onpenencunoe (Padora ¢ yueGHON mTepaTypoil.

ucYuCIIeHne QyHKIUH
OJIHOM MEPEMEHHOM

BpeMs ~ IpU  33JaHHOM  3aKOHE
MTHOBEHHOMN MOIITHOCTH IIPOU3BO/ICTBA.

Cpennee 3Havyenue Gynkuu. CpeaHss
MIPOU3BOIUTEIBHOCTh TPyAQ, CPEIHSIS
KaluTaaooTAaya.

IMouck mnpumepoB 3hhHeKTUBHOTO
WCHOJIb30BaHUS ~ MaTEMaTHYECKHX
METOIOB B COLIUAJIBHO-

DKOHOMHUYECKUX UCCIIEIOBAHUX.
[TonroroBka K CEMUHAPCKUM H
MIPAKTUYECKUM 3aHATHUSIM.
BrimosHenue noMamninux 3agaHui.

@YHKIUN HECKOJIBKHUX
MEPEMEHHBIX

[Tpumepsl byHKIHIA HECKOJIbKUX
MIEPEMCHHBIX B OKOHOMHKE: (YHKIIUS
TMOJIE3HOCTH, MHOTO(aKTOpHBIE
MIPOU3BO/ICTBEHHBIE (PYHKIINH.

Cpenusist 51 IIpeaeIbHAs
[IPOU3BOJUTENIBHOCTh TpyJa U
Kanutanootaaya. llpenenbHble HOPMBI
3amelieHus (akTopoB IIPOU3BOJICTBA.

MuHuMH3aIMs 3aTpaT U MaKCUMU3ALMsA
IPUOBUIN MHOTOOTPACIEBOM (PUPMBI

Pabora c yueOHON JHTEpaTYypOIl.
ITouck npumepoB > eKkTHBHOTO
UCTIONIb30BaHUSI ~ MAaTEeMaTU4ecKOro
aHaIM3a B COLIMATBHO-
9KOHOMUYECKUX UCCIIEIOBAHMSIX.
[loaroroBka K CEMUHAPCKUM H
MPAKTUYECKUM 3aHSTHSIM.
Brinonnenne nomMamniHmux 3agaHuil.

Jubdepennmranbapie
YpaBHCHHUS

[Tprmvepsl  cOnMaTbHO-3KOHOMUYECKUX
3a/1ad, TPUBOSAIINX K
i hepeHIIaTbHBIM YPaBHEHUSAM.

Pabora c yueOHON JHUTEpaTYypOIl.
ITouck npumepoB 3 dekTrBHOTO
UCIIONTL30BaHUS TU(PPEepeHIINATHLHBIX
YpaBHEHHIA B COLMAIBHO-
SKOHOMHUYECKUX UCCIIEOBAHUSX.
[TonroroBka k CEeMUHAPCKUM U
NPAKTUYECKUM 3aHSATHSIM.
BrimosiHeHne JoMalIHux 3aaHui.

MuoxecTBa 1
OTHOIIEHUS

[Tpumepsr MIPUKJIaTHBIX
AHAJIM3UPYEMBIX
MaTeMaTUYE€CKON MHTYKIIUH.

3aj1ad,
METOI0OM

Pabora c yueOHOW mHUTEpaTYypOIl.
Ilouck mnpumepoB 3(hheKTHBHOTO
WCTIONIb30BAHUSI TEOPHH MHOXKECTB B
COIMAJIEHO-9KOHOMHYECKUX
WCCIIEIOBAHUSIX.

[ToaroroBka Kk CEMUHAPCKUM U
MPAKTHYECKUM 3aHSTHUSIM.
BrimmosiHeHne toManiHux 3agaHui.

DeMeHTHI
MaTeEMaTHYECKON
JIOTUKA

[Tpumepsl conraTbHO-3KOHOMUYECKUX
3aja4, permaeMbIxX METOdaMU
MaTEMATHYECKON JTIOTUKU

PaGora ¢ yueOHOW mHUTEpaTYypOIl.
[louck mpumepoB 3¢ dHeKTHBHOTO
HCIOJIB30BaHUS METOJIOB
MaTeMaTH4YeCKOH JIOTUKU B
COIMATEHO-3KOHOMHIYECKUX
HCCJICIOBAaHUSX.

[TonroroBka K CEMUHAPCKUM H
MIPAKTUYECKUM 3aHATHUSIM.
Brimonnenne qoMantHux 3aaHuid.
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HaumenoBanue tem | IlepeyeHb BOIPOCOB, OTBOAUMBIX HA ®opMbl BHEAYIUTOPHOI

(pa3nesioB) CaMOCTOSITEJIbHOE OCBOEHHE CaMOCTOSITEJIbHOM PadoThHI
AMCHMILINHBI
DIIEeMEHThI TEOpUU [Ipumepsl conuanbHO-3KOHOMUYECKHUX Vsyuerue METOTHYECKIX
rpa¢oB 3aj1a4, PENIAeMBIX METONAMH TEOPHH |\arepparos o Teme,
rpados PEKOMEHIYEMBIX pa3/elioB OCHOBHOM

U JIONOJHUTENIBHOM  JIUTEpaTyphl,
HWHTEPHET — UCTOYHHUKOB.
[ToaroroBka kK CEeMUHAPCKUM U
MPAKTUYECKUM 3aHATHUSIM.
BrinonHenne qoMalHuX 3aJaHui.
[ToaroroBka K KOHTPOJILHOM padoTe.

6.2. [lepeyeHb BONPOCOB, 3aJaHNI, TeM VISl MOATOTOBKH K TeKYIIeMY KOHTPOJIIO

I[IpumepHbie 3a1aHUsI KOHTPOJILHOI padoThl. YHacTh 1

1 PGHII/ITB MAaTPUYHOC ABHCHMUC: 13 X = -13 0
' P yP "l2 57 1 2 -1/

2. Haiinute obmiee m 0a3WCHOE pENICHUE CHCTEMBl JIMHEWHBIX ypaBHEHHH METOIOM
l"aycca (¢ ykazaHueM paHra MaTpHUIlbl CUCTEMBI).

2%, —3X, +3%X; +3X, =3

—X, +3X, =3X; —2X, =2

X, —2X, + X, +2X, =4

3%, —5X, + 4%, +5x, =-1
3. IIpoBepsbTe, 4TO BEKTOPHI €, €,, €; 06pasyroT 6asuc B mpocTpaHcTBe RS, PaznoxuTe
BeKTOp d MO 3TOMY Oa3ucy:
e =0-11),¢=(2-1,-8), ¢,=(-3,2,5), d=(4,-3,3).

4. TlpuBectn KBaApaTuuHyl0 GopmMy QU X, %) =2 +5% =4 +2%%, —4% X, K
KaHOHHYECKOMY BHIy MeTOJI0M Jlarpamxa.

(52
(4+5i)-(1-4i)

6. Haitngure npeaensr:

(2 - 5Xj2x+6 tgx

5. Beruucnurs:

, lim
©) x>03x2 - ctg 4x -

6. Onpenenure TUTIBI TOYEK pa3pbiBa PYHKITUU
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8
e— .—
—X ,Xe( o0; 4)

f(x)=142x*+4x-14,x[-4;5) .

%,XE[SH—OO)

7. Haitnure mpoMeXyTKU BBITYKJIOCTH, BOTHYTOCTH M TOUKH mepernda rpapuka

bynkmmn Y = (X+1)-e7",
8. Haitnute unTerpassr:

RE
2) Jﬁdx; 6) j(SX—S)lnXdX; B) .[

9. B maremaTHuecKoi MOJICIIH PhIHKA HEKOTOPOTO TOBapa ¢ (pyHKIHMEH crpoca

3X
X3 +1

dx

D(p)=26-7p S(p)=10p-25

)51 C(b}q{KIUJCfiIIpeIUIO}Ke}HﬂH , IJIC P — IICHA TOBApa B
pY6HHX, BBIYHUCIIUTEC 3JIACTUYHOCTD IMPCAJIOKCHNA OTHOCHUTCIIBHO LICHBI B TOYKC
PBIHOYHOT'O PABHOBCCHA.

I[IpumepHbIe 3a1aHUsI KOHTPOJIbHOM padoThl. YacThb 2
1. Jlns 3a1aHHOM MMPOM3BOICTBEHHON (DYHKITUN
L%-6%

QK;L) = 1tesk’
rae Q — o0béM BbimyckaeMoi npoaykiuu, K — oobeM hoH0B (KanuTana), L — 00bEmM
TPYIOBBIX pecypcoB npu Ko = 2, Lo = 4 nHaiaute mnpeaenbHyro (oHI0OTIAYY U
MpeaeIbHYI0 TMPOU3BOJUTEIIBHOCTh TPYyAa, MNPENCIbHYI0 HOPMY 3aMelleHUus Tpy/a
KaluTajgioM, 3JIACTUYHOCTU BBIMyCKa 1Mo ¢oHAaM U 1o Tpyay. OTBETH AaiiTe B BUJE

JCCATHYHBIX Apo0eH C MAThIO 3HAKAMHU MOCIIE ICCATUYHON 3aIlsATOM.
y 2 i X
2. Haiimute rpanuent Qyrkmun Z =3X- Yy~ —arcsin ; B Touke (0, 1).

3. HaiimuTe TOUKM JIOKaTBHBIX SKCTPEMYMOB (DYHKIIMH U OTIPEICTUTh UX THII, €CITU

f(xy)=(x*—2xy—y®)-e

2X+y

4. Haiigure skctpeMyM QyHKIUH Z = 2X+ Y TpH yCIOBUH X*+y?=5 .

5. Halimute HanbombIee 1 HAMMEHbBIIIee 3HAYCHUS (yHKITUN
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Z2=2X"+Yy*—xy—4x+y
B o0JjlacT

D:{(x;y)eRz‘xzo, y=0, x+y<4}.

6. Berunciure 1BOMHON HHTErpa
H(Zx +4y —4xy)dxdy,
D

eciu obnacte [ orpaHuYeHa JIMHUSIMHU:
X=0,Xx=2,y=X,y=2-X
7. Pemnre 3amauy Komu:
X-y =X =y*+y, x>0 y@)=0.
8. Pemure nuddepeHnnaipbHOEe ypaBHEHHE:
y"—5y'+6y =5x-e**,
9. JlokakuTe, 94TO JIJIS BCEX HATYPATBHBIX /1 CIIPABEJIMBO YTBEPKACHHE:

n+2 2n+1
7 +8 nenurcs Ha 57.

10. Jlnst rpada, mpeacTaBIeHHOT0 Ha PUCYHKE, TOCTPONTE MUHUMAJIbHBIA OCTOB.

IIpuMepsI 32124 U1 NPAKTHYECKUX 3aHATHH

-2 1
. T 1 -2 0
1. Haiitu matpuiyy C=2A" —BA, ectu A= - B=(1 3].
-1 2
2 1 1 11
2. Peminth MaTpuuHoe ypaBuenue AX =B, rne A=|-1 2 3|; B=|4 5
1 -1 2 2 3
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3. HaiiTu pemienue cucremMbl ypaBHEHHN METO1aMU 0OpAaTHOM MAaTPUIIbI U

X, =X, +3X, =6
Kpamepa <—x, —x, +3x, =6..
2X + X, +X; =1
4. Haiinute obmee, 6a3ucHoe pemnieHue, GyHIaMEHTATBHYIO CHCTEMY PEIIeHUN
CUCTEMBI JIMHEWHBIX ypaBHEHUN MeTo10M ["aycca (C ykazaHueM paHTa MaTpHUILIbI
CHCTEMBI).
2%, —3X, + 3%, +3X, =3
— X +3X, —3X;, —2X, =2
X, —2X, + X3 + 2X, =4
3% —5X, +4X, +5x, =-1
5. Haiitu co6cTBEeHHBIE 3HAYEHHS 1 COOCTBEHHBIE BEKTOPHI MATPHUIIBI

0 10
A=|-4 4 0].
2 1 2

6. [IpuBecTr K KAHOHMYECKOMY BUJTy MeTOJIOM Jlarpanxa cieayronime
KBaJpaTUYHbIE (POPMBI:
QX Xy, X5 ) =X, +4%," —4X," — X X, +12X,X; +6X,X, .

7. BBIMOJIHUTH CJIEYIONINE AEUCTBUS C KOMIUJIEKCHBIMHU YUCJIAMU Z; =2+ 3i;

z, +1Z;
22,+17,

5x* +3x* -6 A . X*+x-6
——————:0) lim=————;B) lim———;
x>0 §¥ 4 2 x>2 X° —6X+8

Z,=4-1:

8. Haiitu nipeaensr:

r) Iimﬁ'

a) lim )
) x>9 X —81

x—>e 53— 2x* —3x

5x
: 1 1 : [ X*+6x+5
lim| —— ;€ Ilm( X2 —x-1- x2+3x+5);>1< lim| =>¥—— | ;
H)x—>4(x—4 x2—16) )Hﬂo v v )lim x> +3x+1

3x
. e’ -1

3)lim .
x—>0 By
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9. BbruucnuTh 3Ha4€HUS TPOU3BOTHON MIPH X = X, -

y=+1-x*arcsinx, x=0.

10. Haiitu npexen, ucnonb3ys npasuio Jlonurans:

2

lim
x>0 2 — e —e

2X
11. CocraBuTh ypaBHEHHE KacaTelbHON K rpaguKy GyHKIMH Yy =In(4x+3) B TOuke
¢ abcuuccoii x=-0,5.

12. UccnenoBaTh QyHKIIUIO M TOCTPOUTH €€ Tpaduk: y = x’e >

13. Haiitu HeomnpeaeneHHbIE HHTETPaIbL:

a)IeSX x 1dx 6)I —5x% +7Xx— 9 )J-arctg X

)I—‘l;xzdx

r)jsin3 XCOS X dX ; I

14. BeIUMCIUTH ONPEIEICHHBIE HHTETPAJIbI:

)-'-\/5Inx+

X dx
—4x+4°

X ; 6) j

15. BeruucauTh mioniaab GUrypbl, OrpaHuYeHHON JTMHUSMU:
8

y=x21 y:;1 y=81 x=0.

16. BerunciauTh HECOOCTBEHHBIE HHTCTpPaJIbl UJIM YCTAHOBHUTDH UX PACXOAUMOCTD.

a)Txe‘xzdx ; 6)}#.
2 o XT—=2x+1

17. Haittu nuddepeniman BToporo nopsiaka GyHKIIHH:
z=xy*+e”*
18. HaiiTi TOuKkM MakCUMyMa U MUHUMYMa (QYHKIUH:
a) z :ezx(x+ y’ +2y)+e2 ; 0)z=6x+4y-1 mpu x*+y* =13,

19. Haiinute HanOoJbIiee U HaUMEHbIIIee 3HAaUeHUST (DYHKITUU
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_f(X; ‘r} = 3.?{".(2 — X - ]_r) + 4

B O6HaCTI/I, OT'PaHUYCHHOM JIMHUAMMU:

x=0,y=0, x+y=3.

20. BeraucnuTh JBOMHOM HHTETpAT

Izﬂi—zdxdy
D

ecyii 00JacTh UHTETPUPOBAHUS OTPaHUYEHA JIMHUSMU

y:X’ yzl ’ X=2 .
X

21. Pemnte nuddepennmanbHbie ypaBHEHUS:

a) xdy — ydx = /y? —9x%dx; 6) y"-4y'+5y=e*cos2x.

22. Jlokaxute TOKIECTBO Ul BCEX HATYPAJIbHBIX 7.
(n+)(n+2)..(n+n)=2"-1-3-5-...-(2n-1).

23. IIpencraBuTh JIorMuecKoi (POpMyIIOH CIeTyIONTUi TEKCT.
«Ecau mpennpusiTie mpoa0KaeT BBITYCK CYIECTBYIOIIETO MPOAYKTa i OPUEHTHPOBAHO
Ha CErOJHSIIHUNA PBIHOK, TO €l clexyeT NpuIep>KUBAaThCA CTPAaTerdu SKOHOMHHU
U3JepKeK. JTa cTpaTerus NpuBJieKaTeIbHa, €CIM MHTEHCUBHBIA MAPKETHUHT HE SIBJISICTCS
CUJIPHOM CTOPOHOW mpeanpustus. Eciu MHTEHCUBHBIM MapKETHHI - 3TO CHUJIbHAd
CTOpPOHA MPEANpUATHs, TO €My CleAyeT NPUIEPKUBATHCA CTPATETMU 3aXBaTa HOBBIX
PBIHKOB JUTSI BBITTYCKAa€MOTO MPOYKTa.

25. 1o 3amanHOM MaTpUIlE CMEKHOCTH HAUIUTE COOTBETCTBYIOIIUM
HEOPUEHTUPOBAHHBIN Ipad), BEIUMCIUTE CTENICHH €r0 BEPIINH, HAallAUuTe MaTpUILy

HHIIMACHTHOCTH:
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O=OO0OH+O
OO0OHKHOM
OCO=OMO
== OO
=O=QOOM
O==OOO

HpI/IMepLI CaMOCTOATCJIbHBIX pa60T

IIpumep camocrosiTeJbHON padoThl Ne 1

0 -2
33 2 -4 -3
1. Jlansl MaTpHIBl A= , B= ,C=|-1-2].
11 41 -2
2 2
Haittu matpuiyy D=(AB) —3C.
2. BerauciauTh onpeaeuTesnb
01-11
N=[2 130
-1 12|
021-2

3. Pemute MaTpuuHOE ypaBHEHUE
-1-3 5 -11
X- = .
D

4. OmpenenuTh, ABIAIOTCS U TpeXMepHble BeKTopbl a=(1,3,-1), b=(4,-12) u
C =(-2,7,—4) IMHEHHO 3aBUCUMBIMH.

5. OnpeaenuTh paHT MaTPUIIBI

11 2 30

2 4 -1 21
A=

1 3 3 1 1

4 6 3 -8 1 _

6. Pemnth cucteMy ypaBHeHHI MeTonaMu: a) oOpaTHOM maTpuilbl, 0) Kpamepa u

B) ['aycca.
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X, +2X, + 3%, =14
X, +X, +X, =6
2% +3X, + X, =11

7. PemTh OTHOPOJHYIO CUCTEMY JIMHEUHBIX YpaBHEHUN
X +2X, +2%—X%X, =0
2X + X, — X3+ 2%, =0
=X, + X, +3%, —3x, =0
3% +3X, +X;+X, =0

Haiitn pyHIaMeHTalIbHYIO CUCTEMY PELICHUI U BbIpa3uTh OOIIee PEIIeHUE Yepes
3Ty (PyHIaMEHTaIbHYIO CUCTEMY PEILICHUH.

8. [lpennpusiTiie BBIMTyCKAaeT TPU BHUJIA POAYKIIUU: TIepBOro — 1 ef., Broporo — 7
el., TpeTbero — 4 ex. /{1 N3roToBIEHUs UCIIONB3YOTCS YETHIPE BUJIA ChIpbs. Pacxombl
CBIPbA (B KI' Ha €UHUILY POAYKIIMH) XapaKTEPUIYIOTCS MaTPULIEH:

6 3 4

12 5 10

|5 32

8 3 6
Tie &; — PacXoX 1-ro BUJA CHIPbs HA CMHUILY j-TO BHAA MPOAYKUMH. LIeHBI Kaxmoro
Buaa ceipbsa paBHbl 8, 10, 3 u 5 ThIC. py0. cooTBeTCTBEHHO. VCMONB3ysh MaTpUUIHYIO
MOJIEJIb, ONIPEENINTD:
a) KOJIMYECTBO ChIPbs KAXKI0TO BUa, HEOOXO0AMMOE AJi1 00ecrieueHusl IJIaHa;

0) 0011IYI0 CTOMMOCTb ChIPhS, HEOOXOIMMOTO ISl BHIITYCKA BCEl MPOAYKIUH.

9. Haitngure coOcTBEHHBIC 3HAYEHHUS 1 COOCTBEHHBIC BEKTOPHI MATPHIIBI
1 3
A= .
2 2
10. /lana xBagpatuyHasi hopma
QX Xy, X3 ) =X + X" +4%,7 —6X X, + 2% X; + XX, .
Haiimute ee wmarpuily © UCCIAeAyWTe [aHHYIO KBaapaTuyHyr (opmy Ha

3HAKOOMNPEACICHHOCTh, HUCMOJb3yst kputepuit Cunbectpa. IlpuBegute ee k

KaHOHUYCCKOMY BUY MCTOIOM.
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IIpumep camocTosATe ILHOM PadoThHI Ne 2

1. MUcrnonb3ys TpPUTOHOMETPUYECKYIO WM OKCIOHEHIHAIbHYI0  (opMmy

KOMIIJICKCHBIX YUCENI Z, =4—-4i U Z, = 2J3-2i , BBITIOJITHUTH C HUMH CJIEYIOIINE ICUCTBHUS:

12 9
22,7 +3z,

10 12 ¢
z -2,

2. Haiitu Bce 3HAaUeHHs KOPHS 4-0ii cTenenn: -2+ 2i/3.

3. HatimuTte nipemensr:

ax' +x* —4x* 3?1V
)0 x° —3X —5x—4 '
) lim =2 Ix -2 _1-\1-4x?

o8 Jx11_3" ) 1-cos X

4, HalimuTe mpou3BOIHYIO (PYHKIIMH:

Yx —cos? x
a) y=——""12 0) y=
)y 59 )y

3[x —cos? x

5lg x°

5. [IpoBeauTe moaHOE UccneaoBaHNE (PYHKIIMU U TIOCTPOMTE ee rpaduk:
4x°
x? -1

6. Haiinute unTerpaisr:

3 . 2 3 5 ) dx .
a) J.(x -3 +§/x_5_;+\/Ejdx’ 0) Jm,
)_[ 21 dx; )J.Zsmxd 'e)_[xll X2 dx .

—3X+2 +cosx—-1

B) J‘(x2 - 3x) e™dx;

7. Beruucnure mwiomnaab (1)I/Il“ypBI, OIPaHUYECHHOW JIMHUSIMU:
2
y=Xx", y=2X, y=X.

8. BeraucanTh HeCOOCTBEHHBIE HHTETPAJIBI WIIH YCTAHOBUTH UX PACXOJIUMOCTbD.
T dx j[ dx
3 2
a) 1 (x+2) : 6) L xIn®x
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IIpumep camocTosiTEILHOM padoThl Ne 3
1. HaiiTu 9acTHBIE IPOM3BOIHBIE BTOPOTO MOPsIIKa GyHKITAN

X
z=sin=
Y.

2. ns Qynkumu z=In {xy2 —X—yzj +e “HaiiguTe B Touke P(1,2) MpOU3BOJHYIO B
HaINpaBJeHUH BekTopa V =(-2;3).
3. UccnenoBaTh Ha 3KCTpeMyM (GYHKIHIO Z = X® +8y°® —6xy +3.
4. UccnenoBaTh Ha SKCTPEMYM (QYHKIUIO Z =2X—4Yy+3 MPH YCIOBHU X* +Yy* =5,
5. Haiinute Hanbosbliee ¥ HAaMMEHbINEE 3HAUYCHUS (PYHKITUH
f(x,y)=3x"—2y? +2xy —4x+y—2

B o0JjlacTu D={ (x,y)eR2| x>0, 0<y<2-x}.

6. Haiinure KpaTHBIM HHTETpa ﬂ 6y’(2x—4)dxdy 1m0 00JacTH, OTrpaHUYEHHOU
D

JIMHUAMU:. Y =X, Y=2X,x=2.
7. Pemmure nuddepenimanbHbie ypaBHEHUS

a) xydx+(x+1)dy=0; 0) xy'—2y =2x"; B) y"-4y'+4y=8xe™,

IIpumep camocTosiTe/IbHOI padoThl Ne 4

1. Jlokaxkute, 4TO JUIsl BCEX HATYPAIbHBIX 71 CIIPABEJIMBO YTBEPIKICHHE:

n+2 2n+1
7 +8 nenuTcs Ha 57.

2. Iycth U :{1’2’3’4}’ A:{1,3'4}’ B={2,3}’ C={

(B\AUC

L4}.Ha17m/1 AUB, ANB, ANB,

3. 3anucaTh JIOTH4ecKuMHU (HOpMyIaMu CIEIYIONTNE CIOKHBIC BHICKA3BIBAHUS:
1) «kEciu HOYBIO TOTOBHUIIIBCS K 3K3aMEHY M MPH 3TOM IbEIlb MHOTO Kode, TO

yTPOM NIPOCHEUILCS B INIOXOM HACTPOECHUHU WIH C TOJIOBHOM OO0JIBIO».
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2) «Ecnu conponornyeckum OIIPOC IMOKa3bIBACT, YTO IIOKYIIATCJIIb MPCANIOUYUTACT

KOM(GOpT U U MHOrooOpas3ue BhIOOpa, TO MPOU3BOAMTENH JOJHKEH CHIeNaTh yImop Ha
KaueCTBO TOBapa U YBEIMUYECHHE aCCOPTUMEHTAY.

CpaBHUTH JIOTUYECKHE POPMYIIBI.

4. ITocTpouTh TaONHIy UCTUHHOCTH JJISI IOTUYECKON (hOPMYITBI

(xvy)=>(y@z)) > (x2 >Y)

5. [TocTponTh MUHUMAITEHEIN OCTOB TSI CIIEAYIONIETo Tpada

10

Vi

Vg 4

6. HaiiTu xpaTtuaidiiiyii myTh U3 BEPIIUHBI V, B BEPIIUHY V. B Ipade, 3aJaHHOM

PHUCYHKOM.
v, 1 v,
2
2
1
VO 4 4 2 V5
3 1
V
2 ol
- V4
Kpumepuu OaIbHOU OYEHKU  pa31U4HblX d)OpM mexKyuezco KOHmMPpOJiA

ycnesaemocmu COO@prCMmCﬂ 6 coomeemcmeyruiux Memoou4ecKux pel('OMeH()ClLﬂlﬂX

Kagheopwvl mamemamuxu.
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7. ®OHI OLICHOYHBIX CPEACTB AJIA MPOBEACHUS NMPOMEKYTOYHOM aTTeCTallMu

oﬁyqamumxcsl o HaHHOﬁ ANCHUIIJINHE

[lepedyeHb MIaHUPYEMBIX PE3YJIBTATOB OCBOEHHUS OOpPa30BATENILHOW MPOTPaMMBI

(HGpC‘IGHB KOMHGT@HHHﬁ) C YKAa3aHHUCM HHIAHUKATOPOB HUX AOCTHKCHHA U INNIAHHPYCMBIX

pe3ynbTaTOB OOy4YeHHUs M0 JAWCLUUIUIMHE COACPXKHUTCS B paszzele

IUTAHUPYEMBIX  PE3yJbTaTOB

OCBOCHMH

00pa3oBaTeNbHON  MPOTPaAMMBbI

«2. Ilepeuenn

(mepedeHb

KOMHeTeHHI/II\/'I) C YKa3aHUCM MHAWKATOPOB UX JOCTHIKCHHUSA U INIAHUPYCMBIX PC3YJIbTATOB

O6y‘{€HI/IH 110 JUCHUIIIIMHC) .

Tunosblie KOHTPOJIbHBIC 3a1aHUHA UJIH HHBIC MAaTEePHAJIbI, HCOﬁXOI[HMI)Ie AJIFd OICHKH

HHAUKATOPOB NOCTH/KCHUH KOMHeTeHHHﬁ, 3HAHUN U yMeHI/Iﬁ

Tabnuma 5
HanmenoBanue | HanmenoBanue PesyibTarhl TunoBble KOHTPOJILHBIE 32JaHUSA
KOMIIeTEeHI[UH HHIMKATOPOB o0y4eHHs
AOCTHKEHUS (yMeHHs U
KOMIIeTeHI[UH 3HAHHA),
COOTHECEHHBIE C
HHIMKATOPaAMHU
JAOCTHIKEHHS
KOMIIeTeHIIUH

CrniocobHOCTh 1. Yerko | 3HATL  OCHOBHBIE | [IpOM3BEIEHO JIBA BUIA TOBAPOB A U
OCYILIECTBIIATH ONMUCHIBAeT cocrap | CBEACHUA O DPOJIM | B B koau4ecTBE X U Y IITYK
TIOKCK, u CTpyKTypy | A@HHBIX 1| cOOTBETCTBEHHO.
KPUTHYECKH TpeOyeMbIX HHpopManuy,  ee ToBap A nponaercs 3a 8 1eH. enl., a
aHaJIM3UpPOBaTh, | JAHHBIX " g?;;i];;pe’ Hg ToBap B -3a 10 nen. ex. 3arparsl Ha
000011aTh u | uHpopMaluuy, BAKHOCTH Jurst | AX TIPOM3BOJICTBO BBIPAKAOTCS
CHUCTEMAaTU3UPOB | TPAaMOTHO AHaAIM3a u | byHKImeEit 3aTpaT Z = X" + Xy + Yy’
arb peansyer peuenus Kakyro MakCUMabHYIO TIPUOBLTH
uH(pOpMaIHtIo, IIPOLIECCHI UX | COBPEMEHHBIX MOYHO TOTYIHTh OT TPOJIAYKH ITHX
HUCII0Ib30BaTh cobopa, 06paboTku | MIPAKTUYECKHUX TOBapoB?
CUCTEMHBIN Y MHTepnperanuu. | 3aladax
TOJXOT uIs COUMANBHO-
peliens HKOHOMHYECKON

JTMTHAMUKH.
MTOCTaBJICHHBIX

Ymerh YETKO
sanad (VK-10) OIMCHIBATh COCTaB

u CTPYKTYPY

JTAHHBIX "

uH(popMaluuy,

UCTONb3YEeMBIX B

pemaeMoil 3amaue,

rPaMOTHO

pean3oBaTh

mporecc cbopa

TpeOyeMBbIX

JTAHHBIX "
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2. OOOCHOBBIBAET
CYIIHOCTb
MIPOUCXOJISIIETO,
BBISIBIISICT
3aKOHOMEPHOCTH,
MIOHUMAET
PUPOTY
BapraOEIbHOCTH.

3. ®Dopmynupyer
MpPU3HAK
KJlacCU(pUKaInH,
BBIJICTISIET
COOTBETCTBYIOIIU
€ eMy TpYIIIbI
OJIHOPO/IHBIX
«OOBEKTOBY,
uAeHTU(pUIUpYyeT
o0mue CBOMCTBa
3JIEMEHTOB  JTHX
TpyII, OIICHUBACT
MOJTHOTY
pe3yJIbTaTOB
KJIacCU(pUKaIInH,
ITOKA3bIBAET
MIPUKIIATHOE
Ha3HauYEHUE
KJIacCU(UKALMOH
HBIX TPYIIIL.

uHpopMalUK, UX
00paboTku u
UHTEPIPETAIHH.

3HATHL OCHOBHBIE
MaTEMaTHYECKHUE
IPUEMBI
000CHOBaHHUS
CYIIIHOCTH 51
BBISIBJICHUS
3aKOHOMEPHOCTEMN
AHATH3UPYEMOTO
COLIMAILHO-
SKOHOMHYECKOT'O
mpoiiecca.

Ymerp
000CHOBBIBATH
CYIITHOCTh
pelmaeMon 3a/1auu,
BBISIBIIATE
3aKOHOMEPHOCTH,
[IOHUMATh
IPUPOTY
BaprabeIbHOCTH.

3HATHL OCHOBHBIE
MaTeMaTHIECKHE
MIPUEMBI
KJlacCU(pUKaIuH,
BBIICTICHUST TPYII
OJTHOPO/THBIX
00BEKTOB B
peraeMon
[IPaKTUYECKON
3ajaqe,
UACHTU(PUIIUPOBAT
b X ob1e
CBOMCTBA.

Ymerb
chopMHpOBaTh
MPU3HAK
KIaccupuKauu
00BEKTOB
M3y4aeMoi 3aJauu,
uaeHTU(pUIIUPOBAT
b X ob1e
CBOMCTBA, OIICHUThH
MIOJTHOTY
pe3yIbTaToB

[TonHble U3AEPHKKU MPU BBIITYCKE (
€AMHUI] TPOYKIIUU BBIPAKAIOTCS

byHKIHER C(q) =32+8q+0q°.
OyHKIMS CIIPOca Ha ATY TPOAYKIIUIO
umeet Bua q=12-0,03p, roe p —
LIeHa euHULbI Tpoaykuuu. Haiiaure
MHHUMYM CPEIHUX U3AECPIKEK

c(a)- L2,

@ynknus cupoca D Ha ToBapeI IepBOi
HEOOXO/MMOCTH B 3aBHCHMOCTH OT
noxona q (B J€H. €7.) MUMEET BHJ
(ynkus TopHKBHUCTa Ui TOBapoB
nepBoit HEOOXOIMMOCTH):

6q
D(q)=———.
(q) g+100

BEJIMYMHE JIOXOJa CHPOC JOCTHUTAET
80% oT  CcBOEro  MpeAeIbHOIO
3HA4YCHU.

Haiitn, nmpu kaxoi
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4. I'pamotHoO,
JIOTUYHO,
apryMeHTHPOBAHO
dopmupyet
COOCTBEHHBIC
CYXKICHUS u

oneHku. OTanyaer
(axTBl OT MHEHHIA,
WHTEpIpeTaIui,
OIICHOK ¥ T. 1. B
paccyXIeHUSIX
Apyrux
Y4aCTHUKOB
JIeSATETLHOCTH.

S.
AprymMeHTHpOBaH
HO U JIOTUYHO
IpEJICTaBIISIET
CBOIO TOUKY
3peHus
HOCPEJCTBOM M Ha
OCHOBE
CUCTEMHOI'0
OTHCaHMUSL.

KJIacCHU(UKAIINH,
MMOKa3bIBaTh
MIPHUKJIATHOC
Ha3HAYEHHE
KJIaccu(puIMpoBaH
HBIX TPYIIIL.

3HATDL METObI
CUCTEMHOT'0
aHalu3a,
COBpPEMEHHBIC
MaTeMaTUYECKHe
MOJIXOJIBI K
aHaINU3y
COIIMAIBHO-
YKOHOMHUYECKUX
MPOLIECCOB, OIICHKE
MPUHUMAEMBbIX
peLIeHu.

Ymerp
chopmMupoBaTh
COOCTBCHHBIC
CYXKJICHUS u
OIICHKH 0
peniaeMoi
MPaKTUYECKOU
3a/ayue, JJOTUYHO U
apryMEeHTHPOBAHO
u3Narathb CBOIO
TOUKY 3pEeHHs] Ha
OCHOBE
CHUCTEMHOTO
OTIHCaHUSA.

3Harh
COBpPEMEHHBIE
MaTeMaTHYeCKHUe
METOIbI
HCCIICIOBAHUS
COIMaJIbHO-
SKOHOMUYECKUX
MPOLECCOB,
BKJIFO4Uasda
CUCTEMHBIN
aHaJuns3,
HpI/IHSIT 156°1
peLIeHui.
Ymerh
apryMEHTHUPOBaHH
(0] 158 JIOTUYHO
MIPEACTABIIATH
CBOIO TOUKY
3peHUs
MOCPEACTBOM M Ha
OCHOBE

TEOPUIO

CTouMOCTh IEPEBO3KHU OJHOW TOHHBI
rpy3a Ha OAMH KWIOMETp (Tapud
MepPEeBO3KM) 3a7aeTcsi QyHKIMEH

f(x)= S0 JeH. e./kM (Tapud Ha
X+1

nepeBo3ku). Haiitu 3aTparsl Ha
IIEPEBO3KY OJHOW TOHHBI I'Py3a HA
paccrosaue 100 km.

Jln1s1 U3roTOBIIEHUS TPEX BUIOB
maenuit A, B, u C npennpusarue
HCIIOJIb3YET TPU OCHOBHBIX BU/A
ceipbsi: 1, 2 u 3. HopMmsl pacxona
CBIPbS HA NPOU3BOJCTBO OJHOTO
W3JIeNNs, a TaK)Ke 00111ee KOJTUIECTBO
CBIPBSI IPUBENICHBI B TA0IHIIE.
CKOJIBKO U3€NIUI Ka)KI0ro BUIa
MOKET BBIITYCTUTD NPEAIPUITHE?
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CUCTEMHOTI'O HOpMBI
OIUCAHMUSL. pacxona
Bun OO01ee
CBIPbS
CBIPb KOJINYECT
Ha OJIHO
b BO CBIpbs
u3Jenue
A|B|C
1 (2]1]|1 45
2 1112 40
3 1101 15
Cnocobnocts K | 1. 3HaTp [Tpon3BoAUTENBEHOCTH TPYy1a pabouero
IIOCTaHOBKE AprymenTtupoBan | COBPEMCHHBIC 324 OAHY CMEHY  OIIMChIBAaeTCA
neneit M 3ajmau | HO Tepexomut o | MATCMATHACCKUC dbynkrmeit p(t) =15t —0,5t%, Tae t —
I/ICCJIGL[OBaHI/Iﬁ HepBOHaanLHOﬁ MCTOABL
, i I1eJIOCTHOTO BpeMs B yacax, 0 <t < 8. Onpenenure
BBIOODY CyObeKTHBHOM CTPYKTYPHPOBAaHH | O0BEM BBIMYCKa MPOIYKIMH 33 JCHB
onthManpabrx | POPMYTHPOBKH oro ONHMCAHUS | JUI JAHHOTO Pabo4ero M CPEIHION
nyTei i | TIPOOIEMEI K| mpobiemHoi IPOM3BOAMTENLHOCTD TPYJa 3a OIUH
METOJIOB px | UEIOCTHOMY CUTyalllH. qac.
IOCTHIKEHHS CTPYKTYPUPOBAHH | YMeETh
VK-1 1) oMy OIIMCAaHUIO | APTYMCHTUPOBAHH
( poOJIeMHOM 0 onucaTp
CHUTYalUH. npobiuemy,
BO3HUKIIYIO  IpHU
aHayu3e perraeMon
3ajauu, c
HCII0JIb30BaHUEM
TpeOoBaHU B
LIEJIOCTHOTO
CTPYKTYpUPOBAaHH
Oro OIHUCAHUS.
2. OGocHOBHIBaeT | 3HATD
CHCTEMHYIO COBpPEMEHHBIE
(bOopMyIHUPOBKY xgigﬁfl/mzz};ﬁ;a Ilena eauHUIIBI HEKOTOPOTO TOBapa
ean M| ommatpHO- cocraBiger 250 py6. Wsnepxkku
IOCTaHOBKY 3KOHOMHYECKUX MIPOM3BOJICTBA J3TOTO TOBAapa pPaBHBI
3aga4u IPOIIECCOB. 120x + x°, re X — YHCIIO eIMHHMII
YIpaBJICHUS. Ymern MPOU3BEJCHHOr0  ToBapa.  Haiitu
00OCHOBBIBATH MaKCHUMaJIbHOE 3HaUe€HUE MPHOBLIH.
CHCTEMHYIO
(bopMyIHPOBKY

3. BsBemeHHO u
CHCTEMHO
IoaxoauT K
aHaIn3y
CUTYyAaIUH,

IIEJIA U TIOCTAHOBKY
3a7a4M.

3Hartp
COBpPCMCHHBIC
MaTeMaTH4YCCKUEC
METOAbI
CUCTEMHOTI'O
aHaJim3a

Janb! GpyHKIUS cipoca Ha HEKOTOPBIN
tosap D(p) = 82 — 15p — 10p?
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dbopmynupoBke
KPUTEPHCB u
yCIIOBUH BBIOOpA.

4. Kputnuecku
NEPEOCMBICITHBACT
CBOH BBIOOD,
COITOCTABIISSA C
aNbTepHATUBHBIM
u MOJIXO0JIaMHU.
OneHuBaeT
MOCIIEICTBHS
MPUHUMAEMBIX
peleHui,
YUUTHIBAs
HEOUYCBUTHBIC
HENOYKH
«ITOCJICJICTBUS
MTOCJIEACTBUI
(«IpUYUHBI
MIPUYUHY) u
KOHTYPHBIC CBSI3H.

5. KoppekTHo
UCIIOJIb3YET
poUEaYyphI
LeJenoiaraHus,
JCKOMIIO3UIIUN U
arperupoBaHus,
aHaJM3a U CUHTE3a
npu peneHuu
MPAKTUYCCKUX
3a/1a4 yIpaBJICHUS
n IIOATOTOBKE
AHAITUTUYECKUX
OTYETOB.

COIMAIILHO-
HKOHOMUYECKUX
MIPOLIECCOB.

YMeTh CUCTEMHO
MOJIXOTUTh K
aHaJINU3y CUTYalluH,
dhopMyIUpOBKE
KpUTEPHUEB u

yCJIOBHI BBIOODA.

3HATDL
MaTeMaTHYECKHUE
IMOAXOIbI K
PEIICHUIO
YIPaBICHUYECKUX
3ajad, OlIEHKE
OCJIENCTBUNI
MIPUHUMAEMBIX
peLIeHui.

Ymerp
KPUTHYECKH
MIePEOCMBICIIUTD
CBOM BBIOOD,
CONOCTAaBIISAA c
aJIbTEPHATUBHBIMU
MOJXO0aMH,
OLIEHUTH
MMOCEICTBUSA
MPUHUMAEMBbIX
peLIeHu.

3Harh
MaTEMaTHYECKHE
METO/Ibl aHaJIN3a U
CUHTE3a,
IIPOLIEIYPHI
LeJIeTIoNaralus,
JEKOMIIO3UIUN U
arperupoBaHus
npu pelieHnn
MIPAKTUYECKUX
3az1ay.

YMerb KOpPPEKTHO
HCII0JIb30BAaTh
IIPOLIEIYPbI
LeJIeTIoNaraHus,
JEKOMITO3UIIUN U
arperupoBaHums,
aHaJIM3a U CUHTE3a
pu peleHnn
MPAKTUYECKUX
3aa4 yNpaBICHUS

(YHKIHS IPEATI0KEHUS STOT0 TOBapa
S(p) = 2p% + 3p—2, rae p — 1eHa
ToBapa B pyOssix. Beraucnure
AIIACTUYHOCTH CIPOCa T10 [IEHE B
TOYKE PHIHOYHOTO PAaBHOBECHS.

®ynkuus cupoca D Ha ToBapbl BTopoit
HEOOXOJUMOCTH B 3aBHUCHUMOCTH OT
noxona ( (B JeH. €7.) UMEET BUJ
(pyukumst TopHKBHCTA [JIsl TOBapoOB
BTOpPOI1 HEOOXOAUMOCTH):

D(q):%.

Haiit, BO CKOJIIBKO pa3 cCIpoc Mpu
BenuunHe  jgoxoxa 250  nen.en.
MEHbIIIE, YeM MpEeIbHOE 3HAYEHUE
crpoca.

[lycts cpoc q Ha HEKOTOpPHII TOBap
3aBUCUT OT II€Hbl P CIEAYIOIIUM

q= 400200 1 p>o.
obpa3zom:
Beruncnuts MPUOIMKEHHO c
MTOMOTIIBIO nuddepenmnuana
W3MEHEHHE CIpoca, eclIu  IIeHa

BbIpactet co 100 mo 101.
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6. Jlornyno,
ITOCJICAOBATEILHO

U yOeouTelbHO
n3jaraeT B OT4eTe

eI, 3a7a4H,
TEOPHIO u
METOI0JIOTHIO
HCCIICIOBAHUS,
pe3yNabTaThl u
BBIBO/IBL.

u IIOATOTOBKEC
AHAJIMTHYCCKHUX
OTYCTOB.

3HATL METOIbI
MaTeMaTHYECKOHN
JIOTUKHU,  TPUEMBI
MMOCJIEIOBATENBLHOT
0

HA3J10KEHUSA B
oT4yeTe LeIu,
3a/ay, TEOpUU H
METOI0JIOTHH
HCCIICIOBaHUS,
MOJIYYEHHBIX
pe3ynbTaTOB u
BBLIBOJIOB.

YMeTh JIOTUYHO,
[MOCJIEI0BATENBLHO
u yOenuTenbHO
Hh3JaraTb B OTYETE
LEH, 3aJ1a4u,
TEOPHIO u
METOI0JIOTHIO
HCCIIeIOBaHUS,

pe3yJIbTaThl U
BBIBOJIBI.

CkopocTd HM3MEHEHUS H3ICPKEK U
JI0X0JIa BO BPEMEHH JiIsi HEKOTOPOIO
MIPOU3BOJICTBA HUMEIOT BUJ
C'(t)=2+t, R'(t)=17-2t (mun.
py6. B rox). Haiitu makcumaibHOE
3HAYCHHUE MPUOBLIN, KOTOPYIO MOYKHO
MOJIYYUTh OT H3TOTO TMPOU3BOJICTBA.
Korma [IPOU3BOACTBO MOXHO
OCTaHOBUTH?

MeToanueckue MaTepualbl, ONIpeaAc/JaAI0IIue NMPoUCAYPbI ONCHUBAHUA

3HAHUM, YMECHUI U HABBIKOB

[Tpuka3z ot 23.03.2017 Ne0557/0 «O6 yrBepx)aeHuun [lojoxkeHus o MPOBEACHUU
TEKYIIETO0 KOHTPOJIA YCIEBAEMOCTH W MPOMEXKYTOUHOW aTTECTAlMK OO0YyYarolmuxcsi o

nmporpammaM OakanaBpuata U Maructparypbl B GUHAHCOBOM YHUBEPCUTETE» U MPHUKA3bI

¢uIMaoB MO JAHHOMY BOTIPOCY.

Hpumepuble 60npocsl 0711 N0020MO06KU K 3auemy

1. IIpocTpancTBO apUPMETUIECKUX BEKTOPOB.

2. CkanspHoe npousBeieHne BEKTopoB B R".

3. JITMHBI BEKTOPOB M YTOJI MEXIy BekTopamu B R".

4, MatpuIibl ¥ UX BUJIBI.
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5. Onepanuu ¢ MaTpuilaMu: TPAHCTIOHUPOBAHUE MATPUIIbI, YMHOKEHHUE MATPHIIbI
Ha YKCIIO, CJIOKEHUE MAaTPHUILl, yMHOKEHHE MATPULI, BO3BEICHHUE B CTEIICHbD.

6. OnpenenuTenn MaTpuIl U X CBOMCTBA.

7. ®opMynbl 1711 BBIYUCIICHUS ONIpeIesuTeNe MaTpull 2-T0 ¥ 3-T0 MOPSIIKOB.

8. MuHopsI 1 anredpandeckue TOMOTHEHHUS.

9. PaznosxeHue onpeneauTes Mo CTPOKE U CTOJIOIY .

10. HaxoxaeHue onpeaenuTesss METOI0M AJIEMEHTAPHBIX MPe0Opa3OBaHMA.

11. ObpatHas matpuna. Kputepuii cyecTBOBaHUS U METObI €€ HAXOXKACHUS:
METO/J] IPUCOETMHEHHOW MaTPHUIIbI, METOJI AJIEMEHTAPHBIX IPEOOPA30BAHUM.

12. Pemienne MaTpUIHBIX YPaBHEHHIA.

13. JIuneitHast 3aBUCUMOCTb CUCTEMBI BEKTOPOB U €€ T€OMETPUUECKHUI CMBICIL.

14. ba3uc 1 pa3MepHOCTb JIUHEHHOTO MPOCTPAHCTBA.

15. KoopauHaTel BeKTOpa B JaHHOM 0Oa3uce.

16. Panr matpuiibl. CriocoObl HAX0XKICHUS: METO] OKaHMJISIOIIUX MUHOPOB,
METO/1 3JIEMEHTAPHBIX MPE0OPa30BaHUM.

17. Cucrembl TUHEHHBIX anreOpanyeckux ypaBHeHuil (CJIAY): onpenenenue
CJIAY, pemienue CJIAY, knaccudukanus CJIIAY.

18. Kputepmii coBmectHocTr CJIAY. Teopema Kponekepa-Kanemmu.

19. Pemenne CJIAY meTonom oOpaTHOM MATPHIIHI.

20. Pemenne CJIAY merogom Kpamepa.

21. Pemenue CJIAY meronom [Maycca.

22. IIpocTpaHCTBO peIIeHU OJHOPOIHON CUCTEMBI, CBSI3b €T0 C PaHTOM
MaTPHIIBI.

23. CTpyKTypa pernieHus: CUCTEMbI HEOJTHOPOIHBIX JIMHEHHBIX aJIreOpandecKux
YpaBHEHUN.

24. JIuneitnpie onepatopsl. MaTpuiia JIMHEHHOTO onepaTopa.

25. CoOcTBeHHbIE 3HaUEHUS U COOCTBEHHBIC BEKTOPHI KBAaJIPATHBIX MATPHII.

26. Onpezenenue KBaapatuyHoil popmel. Ee Matpuna.

27. 3HakoomnpeeIeHHOCTh kBaapatiuaHoi ¢hopmbl. Kputepuit CunbBectpa.
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28. [lpuBenenue KkBaapaTHyHOM POPMBI K KAHOHUYECKOMY BHUIY METOI0M
Jlarpanxa.

29. KomruiekcHble unciia: anredpandeckasi, JpUroHOMeTpUIecKasi, moKa3aTeabHas
dbopmbl 3aanus. ['eoMeTpudeckas HHTEPIPUTALIMSL.

30. Onepanuu HaJ KOMIUIEKCHBIMU YHCTIAMH: CIOKEHHE, YMHOKEHHUE, JeIeHOue.
NX reoMeTpU4YECKUN CMBICII.

31. Bo3Benenue B cTeneHb KOMILIEKCHOTO uucia. @opmysna Myaspa.

32. BoluucieHue KOpHs U3 KOMIUIEKCHOTO YHCIIa.

33. Onpexenenue yuciaoBor Gynkuu. CriocoOsl 3aaHus GyHKITUH.

34. Ilonsatue oOpaTHON (YHKITHH.

35. IlonsiTHE CIOXKHOU (PYHKITUH.

36. Uucnosas mocneaoBaTeabHOCTh. [Ipeaen mocnenoBaTeIbHOCTH.

37. llpenen pyHKIIMU U €TO CBOMCTBA.

38. beckoHe4uHO Masble BETMYUHBI U UX CBOMCTBA. CBsI3b € mpeiesioM GyHKIUH.

39. beckoHewuHO OOJBITTNE BETMYUHBI U MX CBOMCTBA. CBS3h ¢ OECKOHEUHO
MaJIbIMHA BEJIMYNHAMMU.

40. OtHOCTOPOHHUE TPEIEIbl (PYHKITHH.

41. Ilpu3Haku CyiiecTBOBaHUS MPEIEIIOB.

42. IlepBblii 3aMeydaTeIbHBIN Mpeen.

43. BTopoii 3aMeuaTenbHBINA TTPEICIL.

44. HenipepbIBHOCTH (PYHKITUU: OmpeieieHIe (PYyHKIIMN HEMTPEPHIBHON B TOUKE U
HEIPEPHIBHON HA MHOYKECTBE, NX CBOWCTBA.

45. Touku pa3pbiBa PYHKIUMU UX KBaTU(UKAIMS.

46. AcumnToThl rpaduka GyHKIIMN: BEpTUKAIIbHAS, HAKJIIOHHAS, TOPU30HTAIbHAS.

47. IlpousBoaHas u nuddepeHunan GyHKIUNA: ONpeieSIeHUe MPOU3BOTHON U
muddepennrana GyHKIUNA, TEOMETPUUECKUN CMBICI MPOU3BOIHON U tuddepennmana,
YPaBHEHHUE KacaTEeIbHOM.

48. Tabnuiia Npor3BOIHBIX OCHOBHBIX (hYHKITUH,

49. Cs3b Mexay AU epeHIInPyeMOCThIO U HEPEPHIBHOCTHIO.
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50.
51,

[Ipumenenue aquddepenunana B IprUOIUKEHHBIX BHIYUCICHUSX.

OcHoBHbIe npaBwiia AU GEepEeHITUPOBAHUS: TTPOU3BOIHAS CYMMBI,

IPOU3BEICHUS, YACTHOTO, TPOU3BOIHAS CIIOKHOU U 00paTHOM (QYHKIUU.

52,
53.
54,
55.
56.
57,
58.
59.
60.

[Ipon3BOoAHBIE BHICIIMX MTOPSIAKOB.

IIpaBuino Jlonurans.

YcnoBue MoHOTOHHOCTU JUbdepeHnupyemMon QyHKIIUH.

OKCTpeMyMbl QYHKITHH,

Heobxoaumoe ycioBue s3KCTpeMyMa,

JlocTaTOYHBIE YCIOBUS SKCTPEMYyMa.

Haxoxnenrne HanuboIbIIero 1 HAMMEHbIIETO 3HaYeHHsI (PYHKIIUK Ha OTPE3Ke.
Beinyxiocts pyHkimu. Heo0xoaumoe u 10CTaTOYHOE YCIOBHE BBITYKIOCTH.

Touku nepernda. HeobxoaumMoe u JocTaTOUHOE YCJIOBUS TOUKU Mepernda

rpadguka QyHKIIUH.

61.
62.

O6mas cxema uccneaoBanus GyHKIMU U TOCTPOEHUs ee rpaduka.

Heonpenenennplii uHTErpat: onpeneneHue nepBooOpa3Hon, onpeaeacHue

HCOIIPCACICHHOI'O MHTCI'paJia.

63.
64.
65.

CBolicTBa HEOINIPEAEIIEHHOTO HHTErpaa.
TabnuyHble UHTETPATIBI.

MGTOI[I)I HHTCTPUPOBAHUA: MCTOA 3aMCHBI, HHTCTPUPOBAHNC 110 YaCTAM,

MHTETPUPOBAHUE HEKOTOPBIX PAllMOHAIBHBIX Ipo0ei (METO1 HeOnpeIeIEeHHbIX

K03 (DUIIMEHTOB), UHTETPUPOBAHUE HEKOTOPHIX TPUTOHOMETPUUECKUX U

UPPALUOHATBHBIX (DYHKIIUA.

66.
67.
68.
69.
70.
71,
72,

OnpeneneHHbI HHTErPAT: ONPEAECICHUE ONPEACIEHHOIO HHTETpaa.
CBoiicTBa ONpEEIECHHOIO UHTETpaa.

['eomeTprueCcKuid CMBICIT ONPEAEITCHHOTO UHTETpAIA.

®opmyna Hetotona — Jleitouuia.

Brruucnenue mioniaiei miockux Guryp.

HecoOcTBeHHBIE MHTErPAJIBI IEPBOT'O U BTOPOTO POJIA;

OKOHOMHYECKHE IMPHUIIOKCHUA ITPOU3BOAHBIX U HHTCIPAJIOB.
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IlIpumepnovie 6onpocol 0na N0O20MOEKU K IKIAMEHY

1. ®yHKIMH HECKOIBKUX MEPEMEHHBIX: ONpe/eeHrne (YHKIIUN HECKOIBKUX
EePEeMEHHBIX.

2. JIunuu ypoBHS PYHKIIUU ABYX MEPEMEHHBIX.

3. [Ipenen ¢pyHKIMM IBYX EPEMEHHBIX B TOUKE.

4. HenpepbIBHOCTH YHKIIUU IBYX MIEPEMEHHBIX B TOUKE.

5. YactHbie pou3BoIHbIE (PYHKINN ABYX MEPEMEHHBIX TIEPBOTO U BTOPOTO
nops/JiKa.

6. Auddepennmrpyemoctb PyHKIIUU ABYX MEPEMEHHBIX.

7. Iuddepenuman GyHKIMM IBYX IEPEMEHHBIX.

8. ocraTouHoe ycrnoBue nuddepeHuupyeMocty GyHKIUU ABYX EPEMEHHBIX.

9. [IpousBoaHas CIOKHON (YHKIIUU ABYX MIEPEMEHHBIX.

10. Teopema 0 paBEeHCTBE CMEIIAHHBIX MPOU3BOIHBIX.

11. I'paauieHT 1 €T0 CBOWCTBA.

12. TIpou3BoaHAs MO HAMIPABICHUIO.

13. Onpenenenue JOKAIBHOTO dKCTpeMyMa GYyHKIIUNA IBYX TEPEMEHHBIX

14. Heo6xo1uMoe yCI0BHE CYIIIECTBOBAHUS JOKAJTBHOTO SKCTpeMyMa (DYHKITUH
JBYX TIEPEMEHHBIX;

15. JlocrarouHoe ycinoBHE CYLIECTBOBAHUS JIOKAIBHOTO AKCTpEMyMa (PyHKITHI
IBYX TIEPEMEHHBIX.

16. YcnoBHbI# 3KcTpeMyM. MeTo MOICTAHOBKH.

17. YcnoBHebli 3kcTpemyM. Meroa MHOKuTeNeH Jlarpanka;

18. Haubonpiiee 1 HaMMeHbIlIee 3HAUCHUE (PYHKIIUU B OTPAHUYCHHOM 3aMKHYTOM
oOracTu.

19. JIBoiiHOM MHTErpaj 1 ero CBOMCTBA.

20. CBeneHue ABOMHOTO MHTETpaja K MOBTOPHOMY MHTErpaly.

21. 'eomeTpuyeckre MPUIOKEHUS IBOMHBIX WHTETPAJIOB: BBIYHMCICHUE TLIOMIACH
IIOCKUX (PUTyp U 00bEMOB MPOCTPAHCTBEHHBIX TEIL.

22. DKOHOMHYECKHE TPUITIOKEHUS TEOPUH (PYHKITUN HECKOJIbKUX TIEPEMEHHBIX.

41



23. luddepenunanpapie  ypaBHeHHs TiepBoro mopsaka. OOmiee W 4YacTHOE
pemenus. 3anaya Komu.

24. YpaBHEHUS C pa3IessIIONIUMUCS IEPEMEHHBIMH.

25. OnHopoansie nuddepeHIaTbHbIC YPaBHEHUS IIEPBOT0 MOPSIKA.

26. JIuneiinsie quddepeHransuble ypaBHEHUS IEPBOTO MOPSIKA.

27. YpaBuenus bepHymuim. YpaBHeHUs B NOMHBIX Tuddepennnanax. Y paBHeHus,
JIOITYCKAFOITNE TIOHKEHUE TTOPSIIKA.

28. O011iee peleHne JIMHEHHOTO OAHOPOAHOTO TudQepeHIIaTbHOTO YPaBHEHUS
NOpsAJIKa 71 C IOCTOSIHHBIMU KO3 (DUITMEHTaMH.

29. Onpenenenre GyHIaMEHTAIBHON CHCTEMBI PEIICHUN.

30. Ob1ee 1 YacTHOE PEIICHUS TUMHEHHOT0 HEOTHOPOIHOTO AU PEepeHITNaTEHOTO
YpaBHEHUS BTOPOTO TOPSIIKA C MOCTOSTHHBIMH KO3(PGUIIMEHTaMH C TPABOM YacCThIO B
BHJIC MHOTOWICHA, TTOKA3aTEIbHON WM TPUTOHOMETPUICCKOMN (QYHKITHH.

31. MuoxectBa. Ormepanud HajJ MHOXECTBaMU: OOBEIUHEHHUE, TEepeceUcHue,
Pa3HOCTb, AOTIOTHEHHE, IEKAPTOBO MPOU3BEICHHE.

32. lnarpammsbl Diinepa — Benna.

33. MeTon MaTeMaTHYECKOM WHTYKITHH.

34. OToOpakeHUs U X CBOMCTBA.

35. bunapueie oTHOIIEHUS, MX cBOMCTBA. CIOCOOBI 3a/1aHNsi OMHAPHBIX OTHOLICHUH.

36. Jlornueckoe crieoBaHne B JIOTHKE BHICKA3bIBAHU.

37. O6nacTh UICTUHHOCTH TIPEANKATA.

38. ToX1eCTBEHHO UCTUHHBIE U BBIMOJIHUMBIE (DOPMYIIBI JIOTUKU TTPEIUKATOB.

39. [lonsTue rpada. 3aganue u xapakTepUCTUKU IpadoB.

40. Buap! rpados.

41. MaTpuIisl CMEKHOCTH U UHIIUJICHTHOCTH.

42. CteneHu BEpIIMH.

43. MapmipyThl, 1IETH, ITUKITBI.

44, MeTtpuueckue xapakTepucTuku rpados. Juametp u paguyc rpada.

45. CBA3HOCTHh M KOMIIOHEHTHI CBS3HOCTH T'pada.
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46. Ilonstue nepeBa. CBONCTBA IEPEBBHEB.
47. 3aaya 0 TOCTPOCHUH MUHUMAJIBHOTO OCTOBA B Tpade.
48. 3ayaya 0 MOMCKE KpaTYaMIIero myTH MEXIy BEPITMHAMH.

49. Pacuer cereBoro rpaduka.

Ilpumep 3K3amenayuonnozo ounema
Kaxxnoe 3amanue onennBaetcs 10 6ammamu
1. JIns1 3a1aHHOM MPOU3BOACTBEHHOM (PyHKIIMU
Q(K;L) =4L>* . K°®,

rae Q — o0béM BeImyckaemoit npoaykuuu, K — oobem GoHa0B (Kanutaia), L — o0béM
TpynoBbIX pecypcoB npu Ko = 408, Lo = 163, HaliquTe npenenbHy0 GoHI00TIAYY U
MpeaeIbHYI0 TMPOU3BOJUTEIIBHOCTh TPYAa, MNPEICIbHYI0 HOPMY 3aMelleHUus Tpy/a
KaluTajgoM, 3JaCTUYHOCTh BBIMYCKa MO (POHAAM, AJIACTUYHOCTH BBIYCKAa MO TPYIY.
OtBeThl naiiTe B BHUJE JECITUYHBIX APOOEH C JOCTATOYHBIM YHCJIOM 3HAKOB MOCIE
JNECSITUYHOU 3aIIITOM.

2. Haiiagute TOYKM yCIOBHBIX KCTPEMYMOB (DyHKIIUN

f(x,y) =2x-3y+6

Ha MHOKECTBE PEIICHUN YPaBHEHHUS
2 2

.y

16 4

3. Berancnute KpaTHBIN HHTErpal

” (4x% + 2y + 6xy)dxdy

D

1o 00J1acTH, OrPaHUYEHHOU MPSMBIMU:

x=-1 x=2, y=2x-3, y=-2x+3.

4. Hatimute obiee penienue nudhepeHInalbHOTO YpaBHEHUS:

y'—ﬂ:XZ—Zx.
X
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5. JlokakuTe paBeHCTBO MHOKECTB UJTU MPUBEIUTE KOHTPIIPUMED:

(ANBNANC)=(ANB)\C.

[IpumenuTe ABa cnocoba: a) Meron auarpamm Oiiepa-Benna, 0) ¢ momoiibio
oTpe/ieNIeHUs] MHOYKECTB.

6. HaifTn kpaTyaiinmmii myTs 13 BepruuHsl & B BepmmHy D B rpade, n306paxkeHHOM

Ha PUCYHKE.

8. IlepeyeHb OCHOBHOI W JONMOJHUTEJIbHOH Y4eOHOH JMTEPATYpPbl, HEOOXOAUMOM
JJ151 OCBOEHMS TUCUUILINHBI

OcHoBHas auTEparypa

1. Tucun, B. b. JluckperHas maremaTtuka : y4eOHUK M IPAKTUKYM JiJisi By30B / B.
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HenocpenctBennbii. — To ke, — 2024. — 383 ¢. — OBC Opaiit. — URL:
https://urait.ru/bcode/535959 (nata oopamienns: 11.04.2024). — TeKcT : IIEKTPOHHBIN.
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11.04.2024). - TekCT : 37eKTPOHHBIH.

7. MaTtematuka B skoHOMHKe. U.2: MaremMaTH4ecKuii aHaau3: y9eOHHUK I CTY/I.
skoHomuu. crienl. By30B / A. C. CononoBHukoB, B. A. bab6aiines, A. B. bpaunos, U. I'.
[Tarapa. — Mocksa : ®unanch u ctatuctuka; Madpa-M, 2003, 2005, 2007, 2011. - 557

¢. — TekcrT : HenmocpenCTBEHHBIN.

9. Ilepeyenr pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHMKAIMOHHON  CeTH
«I/IHTepHeT», HGOﬁXO}]I/IMbIX AJIA OCBOCHHUA NTUCHUITJIMHBI

1. Caiit xadenpsl MaTeMaTukn OUHAHCOBOTO YHUBEPCUTETA.
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2. DnektpoHHas 6ubauoreka @uHaHcoBOro yHuBepcuteta (Ob)
http://elib.fa.ru/

3. DnekTponHo-0ubIMoTeuHas cucrema BOOK.RU http://www.book.ru

4. DNeKTpOHHO-OMOIMOTEUHAsl cUCTEMa « Y HUBEPCUTETCKasi OnOIroTeka
OHJIAMH» http://biblioclub.ru/

5. DnekTpoHHO-O0MOIMOTEHas ciucteMa Znanium_http://www.znanium.com

6. DnekTpoHHO-OMOMMOTEeUHas cuctema n3narenbcTBa «KKOPAUTY

https://www.urait.ru/

1. 9H€KTpOHHO-6I/I6HI/IOT€‘-IHaH CHCTCMa U31aTCIbCTBA «Jlanb»

https://e.lanbook.com/

8. Jlenoas onnaitn-6ubmmoTeka Alpina Digital

http://lib.alpinadiqgital.ru/

9. Hayunas snektponHas Oubmuoreka eLibrary.ru http://elibrary.ru

10. HanmonanpHas snekTpoHHas oubiaunoteka http://H36.pd/

11. ComuanpHO-3K0HOMHYECKHE uccuenoanus BIITMOM
http://wciom.ru/research/research/socialno_ehkonomicheskie_issledovaniya/

12. http://repository.vzfei.ru — KommnbioTepHas oOyudaromias mporpaMma s

ctyneHToB 1 kypca no gucuumnie «Martematukay (KOIIP1-M), 3apeructpupoBana B
Nudopmarnmonno-oudmmoreunom gonne PO, per. Ne 50200000053 ot 08.06.2000.

13. http://repository.vzfei.ru — Beicimag marematuka. Y4eOHO-METOIUUYECKOE

nocobue /mox pex. H.III. Kpemepa — M., 2015 (omekTpoHHass Bepcus B pasiecie
«O0pa3oBarenbHble pecypchl» Ha caiite «DUHAHCOBBIM YHUBEPCUTET — 3a04YHOE
oOyueHue»).

14. http://repository.vzfei.ru — MaTemaTnueckuii aHaau3 W JUHCHHAs aareopa.

Meroauyeckue ykKazaHHs [0 KOMIIBIOTEPHOMY TeCcTHpoBaHul0 — M.: By3oBckui
yueOHuk, 2007 (onekTpoHHas Bepcusi B pazjene «YueOHble pecypchl» Ha TopTalie

OUHYHUBEPCUTETA).

15. http://repository.vzfei.ru — MatemaTtrueckuii ananu3. O030pHas JEKIUS JIJIs

cTyneHTOB | Kypca Bcex HalpaBlIeHHIA.

46


http://elib.fa.ru/
http://www.book.ru/
http://biblioclub.ru/
http://www.znanium.com/
https://www.urait.ru/
https://e.lanbook.com/
http://lib.alpinadigital.ru/
http://elibrary.ru/
http://нэб.рф/
http://wciom.ru/research/research/socialno_ehkonomicheskie_issledovaniya/
http://repository.vzfei.ru/
http://repository.vzfei.ru/
http://repository.vzfei.ru/
http://repository.vzfei.ru/

10. MeToauveckue yKa3aHus 1l 00y4AIOIIUXCA M0 OCBOCHHUIO TUCHMILIMHBI

CryneHTaMm Opu MOJTOTOBKE CIIEIYET MCIOIb30BaTh HOPMATUBHBIE JOKYMEHTHI
@UHAHCOBOTO YHMBEPCUTETA, METONMYECKHE PEKOMEHAAUWU M0 IUJIAHUPOBAHHUIO WU
OpraHu3allid  BHEAYJIUTOPHOM  CaMOCTOSITENIbBHOW  pabOThl  CTYJEHTOB  TIO
oOpa3oBaTeNbHBIM MporpaMmaM OakanaBpuata MU Maructparypel B DHUHAHCOBOM
YHUBEPCUTETE, YTBEpPKACHHbIE ITpukazoM PunyHusepcutera oT 11.05.2021 r. Ne 1040
(cM. cailt ®DUHAHCOBOrO YHHMBEpPCUTETA: HaA TJABHOW cTpaHuue paznaen «Ham
yHUBepcuTeT»; nanee «EnuHas mpaBoBas 0a3za (DUHYHUBEpCUTETa»), UCIOJIb30BAThH
METOAUYECKUE PEKOMEHIALINY JICTIApTAMEHTA.

CryneHtam He0OXOAMMO O3HAKOMUTHCS:

- ¢ cojiepkaHueM paboyeil mporpaMmbl AUCIUIUIHHBI (1anee — PITT),

- C LEJSIMU U 3aJlayaMM JTUCIUIUIMHBI, €€ CBS3SIMU C JIPYTUMH JAUCIUTIMHAMU
00pa3oBaTeNbHON NPOrpaMMBl,

- METOJAMYECKUMHU pa3paboTKaMH IO JaHHOW JUCIUIUIMHE, WMEIOIIMMHCS Ha
oOpazoBaTenbHOM NopTasic GUHAHCOBOTO YHUBEPCUTETA U caiiTe KadeIpbl MAaTEMATHKH,

-¢c TpaduKOM KOHCYJIbTAIMM mMpenojaBareneii kKaeapbl MO HU3ydyaeMoOu
JUCLUTLUIAHE.

N3ydenne aucuUIUIMHBL TpeOyeT CHUCTEMaTHYECKOr0 U IMOCIEA0BATEIBLHOIO
HAKOIUJICHUS! 3HaHUU. [Ipomycku OTHENBHBIX TEM HE MO3BOJSIOT TIIYOOKO OCBOUTH
npeaMet. IMEHHO m03TOMY KOHTPOJIb HaJl CUCTEMAaTUUECKON pab0TOM CTYICHTOB BCEria
HaXOJUTCS B ICHTPE BHUMAaHUSI MPENo/iaBaTeseil.

[ToaroroBka K JIGKHMOHHBIM U TPAKTUUYECKUM 3aHATHUSIM IO JUCIUIIIIMHE BKIIOYAET
B ce0st paboTy ¢ JUTEepaTypHbIM HUCTOYHUKAMU, Pa3IMYHbIMU 0a3aMu JaHHBIX, UHOU
uHpopmaruen, o0CyxIeHrne oJTydeHHON MH(GOPMAIINK U PEIICHUE TUITIOBBIX 3a/1a4 10
paszjieniaM M TeMaM JUCHMIUIMHBI, OOCYXKACHUE MOAXO0J0B K perieHuto. [TockoJbKy,
COrJIacHO ydeOHOMY TIUIaHy, OOJbllas dYacTh Yy4eOHOro BPEMEHU OTBOIUTCA Ha
CaMOCTOSITENIbHOE W3YUYEHHE NUCIUIUIUHBI, TO CTYJEHTAM TaKKe MpejiaratoTcs 3aJaHusl

JUIS CAMOCTOSITENIBHON paOOThI.
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CamocTtosiTenbHas padoTa CTYJEHTOB BKJIFOYAET B CEOSl BBIMOJHEHHUE PA3TUYHOTO
poaa 3alaHuii, KOTOpbIE OPUEHTHUPOBAHBI Ha OoJjiee TIIyOOKOE yCBOEHHE MaTepuania
MU3y4aeMOM JTUCUUTUINHBI.

[Ipy wW3ydyeHWMM AUCHUILIMHBI «MaTeMaTthka» 00s3aTeIbHBIMH  SIBJISTFOTCS
cnenyronye GOpMbI CAMOCTOSITEIIBHON PaOOTHI:

- pa300p TEOPETUUECKOTO MaTepHraia U MPaKTHUYECKUX 3aJaHUM 110 TEME 3aHSATHSI 110
y4eOHBIM TTOCOOHMSIM 1 KOHCITEKTaM JICKITHH;

- U3YYECHHE PEKOMEHIOBAHHBIX K 3aHATHUIO JTUTEPATYPHBIX HCTOYHUKOB,;

- CAaMOCTOSITEIIBHBIN pa300p TEMBbI, IMOJATOTOBKA IMPE3CHTAIMU W BBICTYIUICHUE C

JIOKJIAaJ0M;

- pEUICHME 3a/1a4 110 TEMaM MPAKTUYECKUX 3aAHATUH;

- BBIIIOJTHEHHWE JIOMAIIHUX 33JaHUM K TPAKTUYECKUA 3aHATUSM U KOHTPOJIBHBIX
pabor;

- IOJITOTOBKA K 3a4eTy / DK3aMEHY.

[ToaroroBky K 3adeTy / SK3aMeHy HaJ0 HaudaTh 3abnaroBpemeHHO. CoBeTyem
3aBECTH OTJACJIBHYIO TE€TPalb U aHAJINW3a U PEIICHHUS TUIOBBIX 3aJ]1a4 MPAKTUYECKOU
gacTu. PekomMeHayeTcss oTpabaThiBaTh MapajieIbHO COOTBETCTBYIOIINE TEOPETUUCCKUE
U TPaKTHUUYECKHUE pa3liesibl IUCIUIUIMHBI, (PUKCUPYsS HESICHbIE MOMEHTBHI IJIsi UX
MOCJICAYIONIETO OOCYKICHHS C TIPEToIaBaTeIeM Ha KOHCYJIbTAIHAX.

B oTHOllleHUH TEOpEeTUYECKUX BOIPOCOB PEKOMEHIYETCs MpopaboTaTth UX IO
MOPSAKY, HWCIIOJNB3Yys IIPU 3TOM KOHCIIEKTHI JIEKI[MM, MAaTEpUAJIbl NPE3CHTAlUN |
PEKOMEHIOBaHHbIE yUeOHBIC TUTEPATyPHBIC HCTOYHUKH.

Jns TOATOTOBKM K TMPAKTHUECKOM YacTH 3ayera /dK3aMeHa CTyJIeHTam
PEKOMEHIyeTCsl TPopaboTaTh MOJTHOCTHIO MEPEUYCHh THUIOBBIX MPAKTUYECKHUX 3aaHHM.
HeoOxomumo  OBOAMTH  KaXkAYH  3aJadyy J1I0  OKOHYATEJIbHOTO  pelIeHus,
J€MOHCTPUPOBATH IPU ATOM MOHUMAHUE MTPOBEICHHOIO aHaau3a u pacuetoB. CoBeTyeM
HCIIOJIb30BaTh MPHU 3TOM HE TOJIBKO JICKIIMM U MaTepHUaibl CEMUHAPCKUX 3aHSTHH, HO U
JEMOHCTpAllUOHHbIC BapUaHThl OWJETOB Ui  3auyera, »JK3aMEHa, a  Takxke

PEKOMEHI0BaHHYIO YUeOHYIO JINTEPATypy.
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B ciryyae BO3HMKHOBEHUSI 3aTPYJHEHUN B BOCIIPUATUUA MaTepuasa Uid PELICHUN
KaKoW-mnbo 3amadl TMPaKTUYECKOW 4YacTH HEOOXOJMMO 3aIlMChIBATh BO3HUKIITHE
BOIIPOCHI M CBOEBPEMEHHO 00paIlaThCs 7151 pa3bsICHEHUS K JIEKTOPY WIIH MPENogaBaTEeNo

MPAKTUYECKUX 3aHATUH (110 TpadUKy UX KOHCYJIbTALIUMN).

11. IlepeyeHb  HHPOPMALMOHHBIX  TEXHOJIOTHH, HCHOJb3yeMbIX MPH
OCYIIEeCTBJICHMH 00Pa30BaTeJILHOIO0 MPOLECcCa M0 AUCHUIUINHE, BKJIKYAs NepeveHb
He00X0AMMOro NMPOrpaMMHOrO ofecre4eHHs U HH(POPMANMOHHBIX CIPABOYHBIX
cucTeM

11.1. KoMIieKT JJUIIEH3MOHHOT0 TPOTPAMMHOI0 00ecreqYeHust

1. Astra Linux, Windows, Microsoft Office.

2. AutuBupyc Kaspersky

11.2. CoBpeMeHHBbIe PO(peccCHOHATBbHBbIE 0a3bl JAHHBIX U HH(POPMAIlHOHHbIE
CIPaBOYHbIE CHCTEMbI

1. UndopmanimonHo-npaBoBas cuctema «I"apant»

2. Undopmannonno-npaBoBas cucrema «Koncynsrant [lnrocy»

3. DaexTponHas sHIMKIoONeaus: http://ru.wikipedia.org/wiki/Wiki

4. Cucrema KOMIUIEKCHOTO packpbitus wuHpopmammu «CKPUH» -
http://www.skrin.ru/

11.3. CeprudunupoBaHHble NPOrPAMMHbBIE U aNIIAPATHBIE CPEICTBA 3aAIIUTHI
uHopmanuu

He ucnones3yrorcs
12. Onucanue MaTepUATbHO-TEXHUYECKOl  0a3bl, HeOOXOAUMON  JJs
OCYLIeCTBJICHHS 00Pa30BaTEJbHOI0 MPOLEcca M0 JMCHHUIINHE

[ToMelienust AJ1s MPOBEICHUS JICKIIUM, MPAKTUYECKUX 3aHATUM, IPYNIOBBIX U
VHJIUBUAYAJIbHBIX KOHCYJIbTALlUM, TEKYIIETO KOHTPOJISI M TPOMEKYTOUYHOM aTTECTalNH,

a TaKXKC IIOMCIICHUA AJIA CaMOCTOSITSJIbHOMN pa6OTI>I, AOJIDKHBI COACPIKATDh:
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IPOEKTOP, IKPaH, KOMIIbIOTEP C BHIXOJIOM B UHTEPHET, MUKPO(DOH, TPEXCTBOPYATYIO
y4eOHYIO JOCKY ISl HAITUCAHUS MEJIOM, ayJAUTOPHBIE CTOJBI U CTYJIbS C JOCTaTOYHBIM

YU CJIOM ITIOCaJOYHBIX MCCT.

50



