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1. HaumMeHnoBaHue TV CHUILJINHBI.
«MaTtemMaTHKa .

2. Ilepeyennb MIIAHUPYEMbIX Pe3yJIbTATOB 0CBOEHUSI 00Pa30BaATEILHOM
nporpamMmsl (Nepe4yeHb KOMIICTEHIMI) € YKa3aHHeM HHIAUKATOPOB HX
AOCTHKEHUS U IIJIAHMPYEMBbIX Pe3YJIbTATOB 00 y4eHUs 110 AN CUHUILJINHE.

Tab6muma 1
PesyabTartel 00y4yeHust
Kona HNuauxaTopsl
HauMeHoBaHue (YMeHHUS ¥ 3HAHHUSA),
KOMIIe- JOCTHKEHHS
KOMIIeTEeHIM U COOTHECEHHbIE C KOMIIETEeHI[USIMH
TeHIHHU KOMIeTeH !
JOCTHKEHHsI KOMIIeTEHIIMHU
YK-10 | CnocoOHOCTB 1. Yerko omwmchBaerT | 3HATHL: OCHOBHBIE CBEJCHHS O POJIU
OCYLIECTBJIATH ITOUCK,| COCTaB N CTPYKTYPY JaHHBIX U I/IH(i)OpMaI_[I/II/I, €€ COCTaBEC
KPUTHYECKH TpeOyeMbIX AaHHBIX U | U CTPYKTYpE, HX BAXXKHOCTU I
AHATH3MPOBATS, nH]OpManuH, aHaju3a M PEIICHUS] COBPEMEHHBIX
0606maTh 1 IPaMOTHO peanusyer | IPAKTHYECKHX 3a/1a4aX COLUAIIBHO-
SKOHOMHYECKUX TUHAMHUKH.
cHcTemaTH3uposate | MPOUECCH X cbopa, ) A
06paBOTKH i | YMeTh: 9eTKO ONHUChIBATH COCTaB U
nHpOpMAIIHIO, HHTEpIpeTAIHH CTPYKTYPY JaHHBIX U HH(POpMAIUH,
HUCII0JIb30BAaTh ' HCMOJIb3yEMBIX B peIllaeMOi 3aaue,

CHUCTEMHBIN MOJIXO0/I
JUTSL pEIICHUS
IOCTAaBJIEHHBIX 33124

2. O00CHOBEIBAET
CYIIHOCTb
IIPOUCXOIAIIIETO,
BBISABIISIET
3aKOHOMEPHOCTH,
MOHUMAET IPUPOTY
BapuabeTbHOCTH.

3. ®opmupyer
pHU3HAK
Kiaccupukanmm,
BBIICTISIET
COOTBETCTBYIOIINE EMY
TPYIIBI OJJHOPOTHBIX
«0OBEKTOBY,
UJCHTUQUIHpPYET
oO1me cBoiicTBa
9JIEMEHTOB 3TUX
TPy, OLIEHUBAET
MOJIHOTY PE3yJIbTaTOB
Kiaccupukanmm,
MTOKA3bIBACT
IPUKIATHOE
Ha3zHayeHue

KJ1acCU (PUKAIIMOHHBIX
rpymni.

4. I'paMOTHO,

IPaMOTHO pEaln30BaTh IPOLIECC
coopa TpeOyembIX JaHHBIX U
uHpopmanuu, uX 00paboTKH U
WHTEPIPETALUH.

3HATh: OCHOBHBIC MATEMATUYECCKUC
IpreMbl 00OCHOBAHUS CYIIHOCTH H
BBISIBIICHHS 3aKOHOMEPHOCTEH
AHAJIM3UPYEMOT0 COIMAIIBHO-
HKOHOMMUECKOI'0 IpoIiecca.
YMeTb: 00OCHOBBIBaThH CYIIHOCTh
pemiaeMoil  3amga4yM, — BBISBITH
3aKOHOMEPHOCTH, MOHUMATh
MpUpOy BaprabeIbHOCTH.

3HaTh: OCHOBHBIC MAaTEMaTHUECKHUC

IIPUEMBI KJaccuukanmy,
BBIJIJIEHUSI TPYINN  OJHOPOIHBIX
00BEKTOB B peraeMoit
IIPaKTUYECKON 3az1ave,
uIeHTU(GUUHUPOBATh UX  oO0mme
CBONCTBa.

YMmerb: chopMUpOBaTE TpPH3HAK
Ki1accuuKauu 00BEKTOB
U3ydaeMoi 3a7a4H,
uaeHTuuuupoBaTh WX  oOmme
CBOICTBA,  OLUEHUTh  MOJHOTY
pE3YyIbTATOB KJaccuukanum,
IIOKa3bIBATh HPUKJIATHOE

Ha3HaYeHUe Ki1accuPUIIMPOBaHHBIX
TPYIIIL.




JIOTUYHO,
apryMEHTHUPOBAHO
dopmupyer
COOCTBEHHBIE
CY>KICHUS U OLIEHKU.
Otnuuaer GakTel OT
MHEHUH,
WHTEPIIPETALNH,
OLICHOK U T. 1I. B
paccyXIeHHUsIX
JpYTUX Y4aCTHUKOB
JIESATEIIBHOCTH.

5.ApryMeHTHUPOBaHHO
Y JIOTHYHO
MPE/ICTaBISET CBOIO
TOUKY 3pEHUS
MOCPEJICTBOM U Ha
OCHOBE CUCTEMHOT O
OIINCaHUsl.

3HaTh: MCTOAbI CHCTEMHOI'O
aHalin3a, COBPCMCHHBLIC
MaTEMATHYCCKHUEC IoaxXobl K
AHaJIn3y COLIMaJIbHO-

HDKOHOMMYECKUX IIPOLIECCOB, OL[EHKE
NIPUHUMAEMBIX PEIICHU.

Ymern: chopMupoBaTh

COOCTBEHHBIE CYKJICHUS U OI[CHKH O

penmiaeMor IMPAaKTUYECKOW 3ajaade,

JOTUYHO M apryMEHTHPOBAHO

u3jararb CBOIO TOYKY 3pEHHMS Ha

OCHOBE CUCTEMHOI'O OITMCAHUS.

3HaTh: COBPEMEHHBIE
MaTeMaTUYECKHE METO/IbI
UCCIIEIOBaHUS COIMAJILHO-
9KOHOMUYECKUX MPOILIECCOB,
BKJIIOYasi ~ CHUCTEMHBIM  aHamu3,

TEOPHIO IPUHATHUS PEIICHUH.
YMerb:  apryMEHTHUPOBAaHHO H
JIOTUYHO IIPEACTABIIATH CBOK TOUKY
3peHus MOCPEICTBOM M Ha OCHOBE
CHUCTEMHOT0 OITUCaHU.

YK-11

CrocoOHOCTE K
IOCTAHOBKE IIeJIel U
3a1a4
HCCIIEOBAHUM,
BBIOODY
ONTHMAIIbHBIX ITyTeH
U METOOOB UX
JOCTHIKEHUS

1. ApryMeHTHpPOBaHHO
MEPEXOINT OT
MepBOHAYAIbHOU
CyOBEKTUBHOM
(bopMyIHpOBKHU
poOIEMBI K
[EJIOCTHOMY
CTPYKTYPHUPOBAaHHOMY
OIHCaHHIO
MPOOJIEMHOM CUTYaITUU

2. O00CHOBEBIBAET
CHCTEMHYO
(bOpMYJIUPOBKY IIEITH
U TI0OCTAHOBKY 3a/1a4u
YIIPaBJICHHUS.

3. B3semenno u
CHCTEMHO MOAXOIUT K
aHaJIM3y CUTYaIlHH,
dbopMyIHpPOBKE
KPUTEPUEB U YCIOBU
BBIOOpA.

3HaTh: COBPEMEHHBIE
MaTeMaTU4YecKue METO/IbI
LEJTOCTHOTO CTPYKTYpPHUPOBAHHOTO
OMHUCaHUs TPOOJIEMHON CUTYAIIUH.
YMmerb: apryMEHTHUPOBAHHO
omucarh MpoOieMy, BO3HUKIIIYIO
MpU aHAIM3€ PElIacMOM 3a/ayu, C
UCIIOJIb30BaHHEM TpeOOBaHUNA B
LEJTOCTHOTO CTPYKTYpPHUPOBAHHOTO
OTIMCaHMSI.

3HaTth: COBPEMEHHBIC
MaTeMaTHYeCKUEe METOJbl aHaIu3a
COLMAJIbHO-3KOHOMHYECKUX
IIPOLECCOB.

YMerhb: 000CHOBBIBATH CHCTEMHYIO
(GOpMyJIMPOBKY LIEIH U TTOCTAHOBKY
3a7a4i.

3HaTh: COBPEMEHHBIC
MAaTEMATUYCCKUC MCTOAbI
CHCTEMHOI'0 aHajnu3a COIHaILHO-
SKOHOMHYECKHUX MPOLECCOB.
YMeTh: CHCTEMHO HOAXOINTH K
aHaJu3y CUTyaruu, GopMyIupOBKe
KpUTEPHEB U YCIOBHI BBIOOpA.




4. Kputnuecku
MePEOCMBICINBACT
CBOI1 BBIOOD,
COTIOCTaBJISIS C
albTEePHATUBHBIMU
MOIXOJaMH.
OneHuBaer
MOCJIEACTBUS
MIPUHUMAEMBIX
pELIeHUH, YUUThIBas
HEOYEBU/IHBIC [IETTOYKH
«TOCTIEeICTBUS
IIOCJIEICTBUI»
(«IpUYUHBI TPUYHH)
U KOHTYpPHBIE CBSI3H.

5.KoppekTHo
UCIIOJIB3YET
MPOTIEAYPHI
1eJernoaaranus,
JIEKOMITO3UIIUH U
arperupoBaHus,
aHanM3a v CHHTE3a
MIpU peUICHUU
MPaKTUYECKUX 3aj1a4
yIpaBJIEHUS U
MOJTOTOBKE
AHATMTHYECKHUX
OTYETOB

6. JlornuHo,
MOCIICIOBATEIIBHO U
yOeIuTeNnbHO
n3j1aracT B OTUETE
1eJTH, 3a]1a49H, TEOPHIO
1 METOJIOJIOTHIO
HCCIICIOBAHHS,
pe3ynbTaThl U
BBIBO/IBI.

3HaTB: MaTeMaTUYECKHE IMOAXOpbI
K PELICHUIO YIIPaBJICHYECKUX 3a]1a4,

OLICHKE [1OCJIEACTBUN
MIPUHUMAEMBIX PEIICHU.

Ymers: KPUTHYECKU
MEePEOCMBICTIUTh  CBOM  BBIOOP,

COMOCTABJIAS C AJIBTEPHATHUBHBIMU
IOAXOJJaMH, OLICHUTH MOCIEACTBUS
IIPUHUMAEMBIX PEIICHUM.

3HaTh: MaTeMaTUUYECKHUE METO/bI
aHaiM3a M CHHTE3a, MpOLeaypbl
1eJenojaranus, ACKOMIIO3UIINA U
arperupoBaHusi IpU  PEUICHUU
MPaKTUYECKUX 33/1a4.

YMeTb: KOPPEKTHO HCIOIb30BATh
IpOLIETypBI LeJIenoIaraH s,
JEKOMIIO3UIIMU U arperupoBaHus,
aHalM3a U CUHTE3a NPU PEIICHUU
NPaKTUYECKUX 337a4 YIIpaBJICHUS U

MOATOTOBKE AHATM THYECKHX
OTYETOB.

3HaTh: METOJABl MaTEeMaTHYCCKOU
JIOTHUKH, MMpUCMbI
MTOCIICIOBATEIIBHOTO

H3J0KEHHUS B OTYETES LICIH, 3a1ad,
TEOpUH i METO0JIOT !
HCCIICIOBAHHUS, MOJTYy4YEHHBIX
PE3yJIbTaTOB U BBIBOOOB.

YMmerh: JIOTHUYHO,

IoCJaCO0BAaTCIIbHO M Y66I[I/IT6J'IBHO
u3jgararb B OTUYCTC ICIH, 3ada4du,

TCOPHIO u METOI0JIOTHIO
HCCICOOBAaHMA, PE3YyJIbTaThl u
BBIBOJbI.




3. MecTo TUCHUIJIMHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOTrpaM Mbl.

Jucnumnaa «MatemaTrikay oTHOCUTCA K LMKy MaTemaTuku v nHOOP MaTHKHA
00s13aTeTbHOM YaCTH 10 HaTp aByieHUt0 moAroToBku 38.03.05 — buznec-undpopmartuka,
OIl «lludposas Tpanchopmanms ymnpasiaeHus OuzHecom», IIpodwmma: «UT-
MEHEKMEHT B Om3Hece», « TexHomoruu mudp OBbIX OM3HEC-MOICTICH .

N3ydenne nuciuminabpl « MaTeMaTrkay 0a3upyercs Ha 3HaHUSAX, TIOJTyYCHHBIX B
paMKax IIKOJBHOTO Kyp ca MaTeMaTUKH (T€OMETP MM, aareOp bl 1 HaYall aHAJIN3a) WIIH
COOTBETCTBYIOITUX JUCIHUILIAH CP €HETO P 0PeCCHOHATHFHOT0 00pa30BaHusl.

Jucunminna «MatemaTtnka» SBISETCS TEOPETUUYECKOM OCHOBOM JJISI BCEX
muctvmuine [{ukina mMatemMaTdku U MHPOPMATHKH, a MaTEMAaTHYSCKUE IOHATHS U
METOJ[bI HCIIOJIB3YIOTCS B JajbHEHMIIEM NpU W3ydeHUU o01Ienp ohecCHoHATBLHBIX
JTUCIUIUIMH ¥ JUCHMIUIMH TPOQUis, BXOISIIUX B 00pa30BaTEbHYIO TP OrpaMMy

OakajaBpa HampaBIJICHUS ITOATOTOBKU « buzHec-mHpOpMaTHKa .

4. O0beM IMCUUITIMHBI (MOYJIs) B 3aU€eTHBIX €IMHUIIAX U B AKA1eMHYeCKUX
yacax ¢ BblJeJeHHeM o0beMa ayAMTOPHON (JIeKUMH, CEMUHAPBI) M
CaMOCTOSITeJIbHOM PAa0OTHI 00 Y4 IOLIUXCH.

Tabnuma 2
OuHast popma 00yueHus
Bun yueOHoii padoThl Bcero Cemectp 1 Cemectp 2
0 AUCUUILIMHE (B 3/e m yacax) (B yacax) (B yacax)
OO0masi Tpy10eMKOCTh
HanTpya 8 3/e, 288 u. 144 144
AHCIHHUIIINHBI
Konmaxkmnas paboma—
p 134 84 50
Ayoumopnuvie 3auamusn
Jlexyuu 50 34 16
Cemunapul,
P 84 50 34
NpaKmuyecKue 3aHAmus
Camocmoamenvnas paboma 154 60 94
KOHTPOJIbHAS | KOHTpOJIbHAs
Bua texyiiero KoHTp 0Jist
FLTCRYI P pabora pabora
Bu np omexyTouHOM aTTeCTalun 3ayer dK3aM€EH




5. Coaep:kanne TUCHUILIMHBI, CTPYKTYPHPOBAaHHOE II0 TeMaM (pa3jesiam)
AUCHHUILUIMHBI ¢ YKa3aHHeM X 00beMOB (B aKaJeMHUYeCKHX Yacax) M BHIAOB
Y4eOHbIX 3aHSATHIA.

5.1. Conep:xanue TUCHUNIUHBI
Pa3zpnen 1 — JInneiinas anredpa
Tema 1. YncjioBbIe MHOKECTBA
Uucnossie MHOKeCTB. KBaHTOpHI. OTiepariuy Hal MHOKECTBaMU: 00 bETMHECHIE,
rep ecedeHune, pa3HocTb, JonoHeHne. KoHeuHbie, cCaeTHbIC 1 HECUETHBIC MHOKECTBA.
OrpaHWYeHHBIEC 1 HEOTP AaHMUECHHBIC MHOKECTBA.
MHOKecTBa HATYp AJIbHBIX, LIETbIX, P AIIMOHATILHBIX U JIEUCTBUTEIbHBIX YHCEN .
KomriekcHbie yncna u JeUcTBYs HaJl HUMU. MO1yJIb U ap TYMEHT KOMITJIEKCHOTO
yucna. Anredpauyeckasi, TpUTOHOMETpHUUYECKasi, MokaszateiabHas (OpMbI 3amucu
KOMIUIEKCHBIX uucen. Omneparuu HaJl KOMIUIEKCHBIMU YHCIaMU: CIIOKCHHE,
YMHOJKEHHUE, JIeTIeHUE, BO3BEICHHUE B CTEIIEHb, U3BjIeueHUe Kop Ha. Do pmyna Myaspa.
['eomeTprueckast MHTEP MpETaIKs OTIep alliid HaJT KOMITJIEKCHBIMUA YUCTIaMHU.

Hp HNIIOKCHUC KOMIIJIICKCHBIX YHCCII.

Tema 2. BekTOpbI M MATPHIIBI

Apudmernueckne BEKTOP bl U UX UCIOJIb30BAHKE B SKOHOMHUKeE. [ 'eomeTp nueckas
UMHTEpIpeTannusd BEKTOpoB. JIMHeilHble omnepamuu HaJl BekTopaMu. CkalsipHOe
1P OU3BEJICHUE BEKTOP OB. J[JTMHA BEKTOPA. YTOJ MEXKITY BEKTOP AMH.

Matpuupl u  wux  BuApl. JIuHeWHBIEe omnepauuMyM  HAaJ ~— MaTp ULAMH.
TpancnonupoBanue maTtp uuibl. [Ip onsBenenre matp uil. CBOMCTBA ONEp L.

DnemeHTap Hble ITp €00pa30BaHus HAJl CTP OKaMHU U cTo01amMu Matpuil. Teopema
O TP UBEJICHUH TP OM3BOJILHON MaTP UIIbI K CTyTIeHYaTou popme. PaHr MmaTp uib.

OmnpenenuTenb KBaIpaTHONW MaTpHUIlbl. MUHOPHI U are0pandeckue JOMOTHEHHSL.
Paznoxenue ompenenutens mno crpoke uiaum croidiy. CBoilcTBa omp eAenuTeNs.
Kpwurepuit HeBbIp 0XKIEHHOCTH KBAP aTHOM MaTp ullbl. Beraucnenue onp eaennurens ¢
MOMOUIBIO 3JIEMEHTAP HBIX P €00pa30BAHUM.

O6partnas matpuna. CBolicTBa 00paTHOM MaTpullbl. Beruucinenue oOpartHoi
MaTpHULbl C TOMOILIBIO 3JIEMEHTapHbIX MpeoOpa3zoBaHuil. PemeHne maTpUYHBIX

YP aBHEHHUM.



Tema 3. CucreMbl JTUHEHBIX yPaBHEHH

Cucrema TMHENHHBIX anreOpandeckux ypaBHeHui. O THOpOIHAS K HEO JHOPOHASI
cucreMbl. Ornpenenenne penieHuss. COBMECTHbIE M OINpPENEIIEHHBIE CHCTEMBI
nuHerHbIX ypaBHeHui. Teopema Kp onekepa-Kanemnm.

WccnenoBaHue U p elIeHUE CUCTEMbBI JIMHEWHBIX YpaBHEHUH METOA0M 00paTHOI
Matpuipbl, o npaBuiny Kpamepa, merogom ['aycca. OOlee penieHHE CHUCTEMBI
JIMHEVHBIX ypaBHEHUI. HacTHBIE p ELICHNS CUCTEMBI JIMHEWHBIX ypaBHEHUM. ba3ucHbie
pELICHUs] CUCTEMBbl JIMHEHMHBIX ypaBHeHHWA. DyHIaMEHTajbHAs CUCTEMA P ELICHUN
OJIHOP OJTHOM cucTeMbl ypaBHeHUW. OO11Me pelIeHns OJHOPOJHOM U HEOJHOPOAHON

CUCTCM, CBA3b MCXKIAY HHMMH.

Tema 4. JIuHeliHbIe NPOCTPAHCTBA, JIMHEIHbIE TPE00pa30BaHUS

JIuneitHoE (BEKTOpHOE) TP OCTPAHCTRBO. Jluneitnas 3aBHUCHUMOCTb
(HE3aBUCUMOCTh) CHCTEMBl BEKTOPOB. ba3zuc © pa3MepHOCTh JIMHEHHOIrO
npoctpanctBa. Koopawaatel BekTOpa B 3amaHHoM Oasuce. [IpeoOpa3oBanue
KOO AMHAT BEKTOpa Ip ¥ 3aMeHe Oa3uca.

Jluneitapie mp eoOpa3oBaHUA MPOCTPAHCTBA R" , IMHEWHBIE Oonep aTopbl. MaTtpuia
nuHeiHoTo omiep atopa. [IpeoOpazoBanne MaTpHIILI OTIEpaToOpa Ip v 3aMeHe ba3uca.

CoOcTBeHHBIC 3HAUCHHSI MATP UITbI. XaPAKTEPUCTHUECKU MHOTOUWICH MaTPHIIBL

CoOcTBEHHBIE U TP UCOCTUHEHHBIE BEKTOP bl MATPHIIHI.

Tema 5. KBagpaTuunbie GpopMbl

KBanpatuunsie popmbl. MaTpuia kBaaparudHoi GopMbI B 3a1aHHOM Oa3uce.
[IpuBenaeHne kBaapaTuuHOi (OpMBI K HOpMajdbHOMY BuAy. I[IpuBenchue
KBaJp aTHIHON (DOPMBI K KAHOHUYECKOMY BUTY. 3aKOH MHEPIMH KBAIPATUIHBIX (JOPM.

3HAKOOMpPEAeNeHHOCTh KBaapaTndHbie pop Mbl. Kputepuii CunbBecTpa.

Tema 6. Dj1ieMeHTbI AHAJTUTHYECKOH reOMeTpUHU
[IpssMass 1 mnockocTe B mpocTpaHcTBe R". Yroin Mexay MIOCKOCTSMM.
Paccrostnue ot Toukn 10 minockoctu. [Ip sitMast Ha INIOCKOCTHU U B ITP OCTP AHCTBE.
KpuBbie BToporo nopsijka u ux kiaccudukaiys, cBoicTsa. [I[pusenenune oOmero

YPaBHEHMS Kp MUBOM BTOPOTO NOPSIKAa K KAHOHUYECKOMY BULY.
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Pa3nen 2 —- MareMmaTHyecKUl aHAJIU3
Tema 7. Teopusi npenesion

[Tonsite pynkmu. Yncnosas GyHKIMs 01HOH riep eMeHHOU. CriocoObl 3a1aHus
bynxmii. 'padux pynkiuu. CBolicTBa (PYHKIMNA OJHOM MepeMEeHHON: YeTHOCTh U
HEYETHOCTh, MOHOTOHHOCTbD, BBIITY KJIOCTh, IEP HOAUYHOCTb, OTPAHUYEHHOCTb.

Yucnosele nocnenoBarenbHOCTH. [Ip enen mocnenoBaTeIbHOCTH U €70 CBOMCTBA.
MoHOTOHHBIE, OTpaHUYEHHBIE [TOCIEN0BATEIBHOCTH.

[Ipenen ¢pyukiuu B Touke W Ha OeckoHedyHOCTH. OIHOCTOPOHHHUE TP EAEIBL
beckoneuno wmanbie W OeckoHeuyHO Oonbmue ¢yHKiMU. [lepBoiii U BTOPOI
3aMeuaTelbHbIe M eZ1ebl. DKBUBAJIEHTHbIE OECKOHEUHO MaJIble U UX UCMOJIb30BaHUE
P ¥ BBIYMCIICHUH TP €1EITOB.

HenpeppBHOCTH QYHKIMM B TOYKE U Ha MHOecTBe. CBOICTBA HEMp ep bIBHBIX

dbynukmuii. Touku pa3pbiBa U uX Kiaccudukamnms. ACUMOTOTH I'paduka QyHKITUH.

Tema 8. Nuddepennuanbuoe ucuucjieHue GyHKUM 0HO nmepeMeHHO I

[Ipou3BoaHas pyHKIUHU, €€ TE€OMETP UUECKUN CMBICH, CBOMCTBA NP OU3BOJHOM.
[IpouzBogHAas CTIOKHON PyHKIUU.

IIpenenbHble M CpeIHUE BEIWYMHBI B DKOHOMMKE: NPENCIIBHBIE U CPEIHUE
W3€EP )KKH, TP AETbHAS U CP EAHSAA P OU3BOAUTENBHOCTD Tp yAa. Cp eaHss M TOueuHas
AIIACTUYHOCTh (YHKIMHU. OJACTUYHOCTh CIpPOCa M MPENJIOKEHUS 10 ILIEHE,
AJIACTUYHOCTH CIIPOCA 10 JOXOMY.

Juddep enunpyemMocts PyHKIUH, TIEp BbI [udepeHuai u ero reoMeTp H4ecKuil
cMbici. [IpubnmkeHHble BBIYUCIIeHns ¢ noMolibio Auddep enuuana. [IpousBoaHsie u
auddepeHuranbl BeICIIUX MOPSAKOB. OCHOBHbIE TeopeMbl AuQep eHIUaIbHOro
ucuucnenus: Pepma, Pomns, Jlarpamxka, Komu. [IpaBuno Jlonurans packpsimus
HEOIIP €1€JIEHHOCTEM.

MoOHOTOHHOCTB (PyHKIMH. DKCTp eMyMbl. HanOomnblee 1 HaMMeHbIIee 3HAUEHUS

¢dbyHKUIMK Ha OTp e3Ke. Boinykiiocts rpaduka Gyukumu. Touku nep eruda. Mero sl ux

OTIp €/ICTICHHS.
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[TonHoe wuccrnemoBanue (QYHKIMHM W TIOCTPOCHHE Tpaduka C TOMOIIBIO

nuddep eHIMaabHOr 0 UCUUCIICHUS.

Tema 9. UnTerpanbHoe ucuucjieHue GyHKUMA 0HO MepeMeHHO I

[lepBooOpazHass u  HeompeneneHHbId uHTerpaji. (OCHOBHBIE  METO/IbI
WHTETp Up OBaHUS: 3aMEHA ITEPEMEHHO M, MHTETP UPOBAHKE IO YaCTSAM, UHTETPUPOBAHUE
paluMOHAIBHBIX  (YHKUIUH,  HEKOTOPBIX  KJIAacCOB  HMppAalMOHAIbHBIX U
TP UTOHOMETPUIECKUX (PYHKITHI.

OmnpeneneHHblii IHTErpa ¥ ero cpoiicrBa. @opmyna Hetotona-JIelionuna u ee
np uMeHeHnre. HecoOCTBeHHbIE MHTETP aibl, MX Ki1aCCU(UKALIUS, METO bl BBIUHCIICHUSL.

Hp HMCHCHHUC MHTCT'P aJIbHOT'O NCUHCIICHUA B 9KOHOMUKEC.

Tema 10. ®DyHKIMH HECKOJBKHUX MePeMEeHHBIX

@OyHKIMM HECKOJIbKUX TMEpEeMEHHBIX, CHocoObl ux 3agaHus. JluHum
(moBepxHOCTH) ypoBHs pyHkimu. [Ipenen u Henp ep bIBHOCTB. YacTHbIE P OM3BOAHbIE.
[IpousBomnble Bbicmux mnopsakoB. Juddepenmmpyemocts u  auddep eHumambl
(GyHKIMN HECKOJIBKUX 1ep eMeHHbIX. [Ipon3BoHas cinoxHoi pyskimu. [1p onsBoaHas
[0 HAIpaBJICHUIO, TPaJUEHT (DYHKIUU U €ro CBOMCTBA. DJIACTUYHOCTh (PYHKIHHU
HECKOJIBKUX MEP EMEHHBIX.

JlokanpHBIN SKCTpeMyM (YHKIIMU HECKOJIbKUX TepeMeHHbIX. HeoOxoaumbie
YCIOBUSL JIOKAJIBHOTO JKCcTpeMyMa. JlocTaTouHoe ycioBue miisi (PYHKIUH JIByX
HE3aBUCUMBIX TIEPEMEHHBIX. YCIOBHBIM JKCTpEMYyM (PYHKIUMM HECKOJbKHX
nep eMeHHbIX. MeTo moacTaHoBKA. Meton mHoxuTenen Jlarpamka. ['moOamsHbIA
DKCTpEMYM (PYHKUUM HECKOJBKHX NEpeMEHHbIX. MMUHMMH3aLMA 3aTpar u
MaKCUMH3AIH TP UOBLIM MHOTOOTPACIEBOM (hUp MBI

Kp ATHBIC MHTCTP aJIbL. CBGI[CHI/IG HBOﬁHOFO HHTCI'p ajla KIIOBTOPHOMY.

11



Tema 11. IndppepenunaibHble ypaBHEHUS

[Tonatue muddepeHMaIbHOrO ypaBHEHUA, €ro pemieHus, 3agaun Komm.
YpaBHEHUA C Pa3aCIIONMMUCS TEPEMEHHBIMA, OJHOPOJHBIE W JIMHEHHBIC
nuddep eHmanpHble ypaBHEHHUsS] TMEPBOTO TOpsAaKa. JIMHEHHbIE OIHOPOIHBIC W
HEOJHOP OJiHbIe AU dep eHInaIbHbIC YP aBHEHUS C TTOCTOSTHHBIMH KOd(DPHUITHEHTaAMHU.
Nx cBoiicTBa.

Teopembl 06 06miem pemennu. PyHnamenraibHag cuctema pemtenuit JIOAY.
[Toctpoenue yactHoro u o61ero pemenus JIHAY ¢ mpaBoi 4acThio CIieIiagIbHOTO
BH]IA.

[Tonstue cucrem auddepeHnuaibHbIX ypaBHeHud. [Ipumepsl 3amad,

P UBOASIIMX K U (ep eHLIHaIbHBIM ypaBHEHHSIM.

Pa3nen 3 — Jluckpernasi MaTeMaTHKAa

Tema 12. MHOKeCTBA M OTHOIIICHUSA

[TouaTue MHOKECTBA, MOIMHOKecTBa. CriocoObl 3a/1aHusi MHOKeCTB. Oniepaimun
HaJl MHOXKECTBaMU: 00bEAUHEHUE, TIEP ECEUCHHE, Pa3HOCTb, JOTIOJHEHHUE, 1EKaPTOBO
npousseneHue. Jluarpammel Dnnepa— Benna.

Metoapl J0Ka3aTENbCTBA PABEHCTBA MHOMXECTB. MOIIHOCTh MHOXECTBA.
KoHeuHble 1 cueTHbIE MHOKECTBA.

Merto1 MaTeMaTHYeCKO MH Y KIIUH.

OToOpaxeHus: MHOXKECTB, THUIbI OTOOpaXeHUH (MHBEKUUS, CIOPBEKIUS,
Ouekuus). B3auMHO 0/THO3HAYHOE COOTBETCTBHE.

bunapHbIE OTHOIIIEHHS], UX TUIBI U CBOKCTBA. OTHOIIEHHWE SKBHUBAJIECHTHOCTH.
OTHO1IEHNE MOoP SIKA.

JIMHEWHO 1 YaCTUYHO yOPSAI0OYEHHBIE MHOYKECTBA.
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Tema 13. DjieMeHTBI MATEMATHYECKOH JIOTUKH

Bricka3zpiBaHus, onepauuu HaJ  BbICKa3bIBaHUSAMU. DOpPMYJIbl JIOTHKU
BbICKa3bIBaHU. TaOJMHIbl HMCTUHHOCTU. DKBHUBAJEHTHOCTh (opMyi. OCHOBHBIC
SKBUBAJICHTHOCTH. [ [p MHIMI ABOMCTBEHHOCTH. JIOTUUECKOE CIIE/ICTBHUE.

[Ipenukatel. KBantopsl. @opmyiibl JOrMKM mpenukatoB. [IpeaukaTel Ha
KOHEYHbIX MHOKeCTBaxX. [IoHsTHE O TOTMYECKOM BbIBOAE. JIOTHYECKHE 3aKOHBI.

JBonunas apudmeruka. bynersl pynkimn. Peannzanms hyHkouil hopMyaamu.

Bayxueiye 3aMKHY ThI€ KJIACChI OYJIEBBIX ()Y HKITHA.

Tema 14. diementsl Teopun rpados

[Tonsatue rpada. OpUEHTUPOBAHHBIE U HEOP UEHTHP OBaHHBIE I'padbl. CI0COObI
3aganus rpada. TeopeMsl o cTeneHs X Bep uH rpada.

Hcropuueckue 3aaauu, NOCIYKUBILUE OCHOBOU co3aaHusi Teopuu rpados. Ux
aHAJIN3 U P CLLICHHUE.

MaTpuiibl CMEXHOCTH U MHIIMIEHTHOCTH rpada, ux cBoicTra. [Ipocteie rpadbl.
B3Bemennsie rpadni, MaTpuiia BecoB. Mzomopdusie rpadsl. Mctop nueckue 3aaaum,
[P UBEIIINE K BOSHUKHOBEHUIO TEOp UM rpadoB.

MapupyTsl ¥ yTh B rpadax. Llens, nukn (KoHTyp ). CBA3HOCTh U KOMIIOHEHTbI
CBSI3HOCTHU rpada.

OlilepoB M TaMWIbTOHOB IMKIBI W MyTd Ha rpade. Merpuueckue
XapakrepucTuku rpagos. 3aaua o MOKUCKe Kp aTyaiiiero myTu B rpade.

Pacuer cereBoro rpaduxka. [Ipumepsl p eanmusarum.
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5.2. Yueono-memamuueckuii nian
Ta6muma 3
TpynoemkocTh B yacax
HanMeHOBARNE KonrakTtHas pabora - DopMmbI
Ne AyauTopHas pa6ora CamMocrosite | TeKyIero
oo | TEMBI (pasnena) basbbid P P KOHTPOJISt
AACHHUILTHHBI Beero| o5 CeMuHapsl,
as, CIIeBaeMOCTH
B " | Jlexunn |npaktuueck| PadoTa y
B T.9.. ue 3aHATHS
1 [Yucnossie 8 4 2 2 4
MHOYKECTBA
Brmonaenne

2 Bexropel 1 MaTpunbl | 18 10 4 6 8 T —

3 |Cucremsl JVH/IHeﬁHLIx 14 8 4 4 6 X 3a/IaHUH.
ypaBHEHU

4 |JIuneiinble
MPOCTPAHCTBA, 10 4 2 2 6 CamocTosTenbH
JTUHEHHBIE bIe paboTHI.
peoOpa3oBaHUs

S |KBagparuvnbie 10 5 2 4 4
(hopMBbI VYyacTtue B

6 |DnemeHTHI peuIeHnn
AHATUTUYECKOH 10 4 2 2 6 3aaHui Ha
reOMETPUHI PAKTHYIECKUX

7 |Teopus npenenos 16 10 4 6 6 3aHATHSIX.

8 |duddepenumansuoe
PCMHCREINE 20 | 14 6 8 6 CoGeceioBane
(bynxuuit oo 10 JIOMALIHUM
MEePEMEHHOM S——

9 |WuTerpansHoe 8 '
ucuncnenne 20 12 4 8 8
GYHKIIHH 0THOH IToxroroska

5 gepeMeHHon TIpe3eHTalHiH ’

YHKIUU BBICTYILICHHE Ha
HECKOMBKHX 40 | 18 6 12 22 TeMy{)
ITEPEMEHHBIX NPHIIOKEHHH

11
Huddepenunanprie 24 10 4 6 14 MaTeMaTHYECKU
YpaBHCHHA X METOJIOB K

12 |MuoxectBa u aHaJIN3

Y
OTHOIIIEHHS 26 6 2 4 20 COLIMAJIBHO-

13 |Snementsl YKOHOMUYECKHX
MaTeMaTHYECKOM 22 6 2 4 16 IPOIECCOB
JIOTUKU

14
DJIeMEHTBI TEOPHH 50 99 6 16 8
rpadoB
B 1esroM mmo CornacHo
IUCITUIIIINHE yueOHOMY

288 134 50 84 154 I1aHy:
KOHTPOJIbHBIE
paboTHI
Utoro B %: 100 47 37 63 53
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5.3. Coodeporcanue cemunap 08, npaKmMuU4ECKUX 3aHAMUI

Tab6muna 4

HaunmeHoBaHUE TEMBI
(pa3aesia) AMCIMIIHHBI

Ilepeuens BONpPOCOB A 00CYKIEHUS HA

CeMHHAPCKHUX, NPAKTHYECKUX 3aAHATHSAX,

peKoMeH/yeMble UCTOYHHUKH U3 pPa3eioB

8, 9 (Yka3bIBaeTcs pa3aes U NOPSAKOBBII
HOMEP MCTOYHMKA)

®opmMbl IPOBeEIEHUS
3aHATUHI

YuciioBble MHOKECTBA

1. MHOX€ECTBO HaTypaJbHBIX YHMCEN, LENbIX
YK Cell, BEUIECTBEHHBIX YHCEIl, UX CBOMCTBA.
2. KoMmekcHble unciau e cTBU s HaJl HUIMU.
3. Moaysb 1 apryMeHT KOMITJIEKCHOT'O YUCIIa.
4. Anrebpanueckas, TPUTOHOMETpUYECKas U
noka3zaresbHas (POpMbI 3211 CH KOMIUIEKCHBIX
YHCEll.

5. Briuncnenne  KOpHS U CTETIeH!
KoMILIeKcHoro uncia. dopmyna Myaspa.

6. I[IpunoxeHus KOMIIJIEKCHBIX YA CETL.

Pexomennyembie ucrounuku: 8.2, 8.3, 8.4,
8.7, 8.9.

PabGora ¢ HCTOUHUKAMH,
perieHune 3ajad.
Bremonaenue
WHIUBUAYaIbHBIX
3aJlaHU.

Pa3bop cutyannmoHHBIX
3a7ad4.

BrInonHeHue qoMamHux
3aJaHuN.

OOcyxnenue.

BekTopsl 1 MmaTpHIIbI

1.Onepariuun~ Han apu(MeTHICCKIMH
BEKTOPaMH. Onpenenenue  JTUHEHHON
3aBUCUMOCTHU (HE3aBUCUMOCTH ) BEKTOPOB.
2.Martpuriipl, oIepaniu HaJ MaTpPUIIAMH.
TpaHcrioHMpOBaHHAas MaTpuLa.
[IpousBenenue marpui.

3. OmnpeenuTelb KBaJAPaTHOW MAaTPHIIBI, €TO
cBOMCTBA. METObI BHIUMCIICHUS.
4.37neMeHTapHble  MpeoOpa3oBaHMs  HaX
CTpOKaMH 154 cTon0IamMu MaTpHII.
[IpuBeneHun NPOU3BOJIBLHOM MATPUIIBI K
crynendatoir gopme u Buay laycca. Panr

MaTpHIbI.
5.00parHass MaTpula, €€  CBOMHCTBA.
Briuucnenne  oOpatHOW ~ MmaTpuubl €

IIOMOILBIO 3JIEMEHTAPHBIX IIPE0Opa30BaHHUIl.
Pemienne MaTpuyHbIX ypaBHEHUH.

Pexomennyembie ucrounuku: 8.2, 8.3, 8.4,
8.5, 8.6, 8.7, 8.9, 8.10.

PaboTa ¢ ncrounnkamu,
penieHue 3ajau.
Brmonaenune
WHTUBU Y TBHBIX
3aJaHuN.

Pa30op cutyannoHHbIX
3a/1a4.

BrIinonHenne qoMamHux
3aJaHuU.

OOcyxneHue.

CucreMbl TUHEHHBIX
ypaBHEHU I

1. Pemenue CHUCTEM JIMHEWHBIX
anreOpanyecKkux YypaBHEHUM IO MpPaBUIy
Kpawmepa.

2. Penrenue CHUCTEM JTUHEHHBIX
anreOpanyeckux  ypaBHEHUM  METOI0M
lNaycca. CoBMECTHOCTD CUCTEMBI.

3. Haxoxnenne oo11ero, 0asucHoro
pemieHuii,  (QyHIamMeHTanbHOro  Habopa

pELIEHU I CUCTEMBI.

PaboTa ¢ ncrounnkamu,
penieHue 3ajau.
Brmonaenune
VHIMBU Y aTbHBIX
3a/IaHUSIM.

Pazbop cuTyanmoHHBIX
3a/1a4.

BrInonHenne qoMamHux
3aJaHuU.
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4. CocTaBiieHUE U  pEIIeHHE  CUCTEM
JMHEWHBIX YPAaBHEHUM ITPAKTUYECKUX 3a1a4.

Pexomennyembie ucrounuku: 8.2, 8.3, 8.4,
8.5, 8.6, 8.7, 8.9, 8.10.

OOcyxneHue.

JlnHelinnie 1. Haxoxnaenue 6azuca cucteMbl BEeKTOpoB. | PaboTa ¢ mcTounnkamu,
MPOCTPAHCTBA, 2. PaznoxxeHue BeKTOpa 1o 6asucy. peleHue 3aaay.
JIMHEWHBIE 3. Haxoxmenue  martpumbl  JHHEHHOro | BeimonHeHue
npeoOpa3oBaHUs ormepatopa U KOOpPAMHAT BEKTOpa TMpHU | UHAUBUAYAIbHBIX
nepexojiec K HOBOMy 6asucy. 3aJaHUSIM.
4. Bpruncienne cOOCTBEHHBIX 3HaueHHH W | Pa30op cuTyalmoHHBIX
COOCTBEHHBIX BEKTOPOB MAaTPHII. 3ajau.
OOGcyxneHue.
Pexomennyempie ucrounwku: 8.2, 8.3, 8.4,
8.7, 8.8, 8.10.
Ksanparuunsie hpopmbr | 1.ITotpoenne  maTpuibl  kBaapaTuyHou | PaboTa ¢ ucrounukamu,
(hopMBI. pelieHue 3aaau.
2. TloctpoeHue kBaapaTUYHOH (GOPMBI MO | ByimojHeHwe
g’IanHHe' 5 WHIUBUIYaTbHBIX
. IlpuBenenue KBa,Z[paTI/ILIHj)II/I (dhopMBI K o —
HOpMaJIbHOMY BUIY MeTOJIoM Jlarpanixa.
p Y BrAY g rp Pazbop cuTyanmoHHBIX
4. 3aKkOH WHEPILINHU KBAIPATUIHON (POPMBI.
5. OmnpeneleHre  3HAKOOMpeaeneHHocTH | Sorad:
KBafpaTHIHOH (OpMB [0  KpuTepmio | DPIIOJHEHAE IOMAIIHAX
CuibBectpa. 3alaHunu.
[TpoBenenue
Pexomennyembie ucrounuku: 8.2, 8.3, 8.4, .
8.7 CaMOCTOATEIbHOM
o paboTHI.
OJIeMEHTBI 1. ITpsimast ¥ MJIOCKOCTh B MPOCTPAHCTBE. Pabora ¢ ucrounnkamu,
AHAIMTUYIECCKOHU 2. Yron MexXIy MIOCKOCTSMU. pemeHue 3aaad.
reoMeTprn 3. PaccTosiHHE OT TOYKH JI0 INTIOCKOCTH. BrimonHenue
4. Pasnmuunnie BHUbI YPABHCHUS HpﬂMOﬁ B WHIABUIYaJIbHBIX
MPOCTPAHCTBE } 3a7TAHMSIM.
5. Omnpenenenue TUIIa KPUBOH BTOPOTO Pa360p CHTYAHOHHBIX
nopsiaxa.
. 3aza4.
6. CBOICTBa KPUBBIX BTOPOTO MOPSIKA
. Brinonnenue nomManHux
7. IlpuBeneHue ypaBHEHUS] KpUBOW BTOPOTO N
MOpsI/IKa K KAHOHUYECKOMY BHTY. SafiaHuH.
82 83 84 ITpoBenenue
Pexomensyemeie ucrounnku: 8.2, 8.3, 84, .\ oo 0w
8.5, 8.6, 8.7, 8.9, 8.10.
paboTHI.
[Ipenen u PaGora ¢ wucrouyHuMKammu
pea 1. ITonstue pyHKIMH. ’
HETPEPHIBHOCTD . penieHue 3ajau.
2.CBoiictBa ©u  TpaduUKH  OCHOBHBIX
JIIEMEHTAPHBIX (PyHKITHIA. Brinosnnenue
3. Beruucinenue npenena | AHAMBUIYAIbHBIX
MOCJIE0BATEIILHOCTH. 3aJIaHUSIM.

4. BeluncneHue TpeesioB
OECKOHEYHOCTH U B TOUKE.
5. BorurciieHue 0/1HOCTOPOHHHX TPUJICIIOB.
6. BeiuncieHue MOpeaesioB ¢ MOMOIIBIO
MIEPBOT'0 M BTOPOT'0 3aMEYaTEIbHBIX IPEICIIOB.

byHKIUH Ha

Pa30op cutyannoHHbIX
3a/1a4.

BrImtoaHeHne TOMaHuX
3aJaHU.

OO6cyxnenue.
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7. OnpeneneHue TOYEK pa3pbiBa QyHKLIMU U
YCTaHOBJICHHE UX THUIIOB.
8. UccrnenoBanue
HEIPEePBIBHOCTb.

8. Haxoxenune BepTUKATEHBIX U HAKJIOHHBIX
aCUMITOT rpaduka QyHKIHH.

byHKIIUH Ha

Pexomennyembie uctounuku: 8.2, 8.3, 8.4,
8.7, 8.8.

HuddepennuanbHoe
ucUHCcIeHue QYHKINHA
OJHOM MEePEMEHH O

1. Beiunciienue  mepBOM 51 BTOPOI
MIPOU3BOIHBIX (PYHKIIMHU OHON TTEPEMEHHOIA.
2. Brruncnenue muddepenunanop GyHKIMH
OJIHOU IIEPEMEHHOM.

3.Pemenne 3amad TO  TPUMEHEHUIO
mipdepennnana i PUOJIHKEHHBIX
BBIYMCIICH UH.

4. BeruucieHue TpeaesioB  (PyHKIUU  TI0
npasuty Jlormmtas.

5. OmnpeneneHue HHTEPBAIOB MOHOTOHHOCTH
(YHKITUHU U SKCTPEMYMOB (DyHKIIHHL.

6. OnpesienieHue UHTEPBAJIOB BBIMYKIOCTH H
BOTHYTOCTH Tpaduka (YHKIUH, TOUCK
neperuoa rpaduka.

7. IlpoBeneHue TMOJHOTO HCCIEAOBaHUS
(YHKIIUU U TIOCTPOSHUE ee TpaduKa.

8. DnacTHYHOCTh (DYHKIMU U €€ CBOMCTBA.

9. PemeHne SKOHOMHUYECKMX 3aJad C
TTOMOIIBIO TPOU3BOIHBIX.

Pexomennyempie ncrounuku: 8.2, 8.3, 8.4,
8.5, 8.6, 8.7, 8.9, 8.10.

PaboTa ¢ HCTOYHHKAMH,
perieHune 3aad.
Brimonuenue
WHAUBUIYTbHBIX
3aJaHHSIM.

Pa36op cuTyanmmoHHBIX
3a7ad4.

BrIToIHEeHNE TOMAIITHUX
3aJlaHUM.

[IpoBenenue
CaMOCTOSITEIBHOMN
paboTHL.

WNuTerpansHoe
ucurciIeHne PyHKIHUHA
OJHOM MEePEMEHHOMN

1. Brruucrnenue
WHTETpaa METOaMHU: TaOJIMYHBIH,
pasioKeHus, 3aMCHBI IEPEMEHHOM,
UHTETPUPOBAHHUS I10 YACTSIM.

2. Bpruucnenue HEOIPEIECTECHHOTO
UHTETpajia  OT HEKOTOPBIX  BHJIOB
panroHaNbHBIX PYHKIIHH.

3. Breruncnenne HEOIPEICIICHHOTO
UHTETpajia  OT HEKOTOPBIX  BHJIOB
UPPALMOHATBHBIX (PYHKITHH.

4. Brruncnenne HEOIPEACIIEHHOIO
UHTETpajia  OT HEKOTOPBIX  BHJIOB
TPUTOHOMETPUYECKUX (PyHKIIHA.

5. Briuncienne onpenerieHHOro HHTerpaia
o ¢opmyie Hetotona-JIeitbuua.

6. YcranoBneHue CXOJIMMOCTH
(pacxoauMOCTH ) HECOOCTBEHHBIX HHTET PAJIOB.
7. Pemenue npakTHYECKUX 331a4 C TTOMOILBIO
WHTETPAITBHOTO HCYUCIICHUS

HEOMIPECACIICHHOIO

Pexomenyembie uctounuku: 8.2, 8.3, 8.4,
8.7, 8.8, 8.9.

PaGora ¢ wmcToyHHMKaMH,
pernieHue 3ajau.
Brmonaenune
VHIMBUTYaTbHBIX
3a/IaHUSIM.

Pazbop cutyanmoHHBIX
3a7ad4.

BrIToHEHNE TOMAIITHUX
3aJaHUN.

IIpoBenenue
CaMOCTOSTEIIHFHOM
paboTHI.

OOGcyxnenue.
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(DYHKHI/II/I HCCKOJIbBKHUX

1. TloctpoeHue nWMHWU YpOBHSA (YHKIMH

PaGora ¢ wmcrouHHMKamm,

MePEeMEHHBIX JIBYX MEPEMCHHBIX. pelieHue 3aaad.
2. HempepsiBHOCTB, mpenmen  (GyHKImH | BeimomHeHue
HECKOJIbKUX TTePEMEHHBIX. WHIUBUTYaTbHBIX
3. BpluncrneHue 4YacTHBIX TPOU3BOJIHBIX | 33JaHHSM.
MIEPBOTO U BTOPOTO TTOPSIKOB. Pazbop cuTyanmoHHBIX
4. Beruncnenue nuddepeniuana. 3a1ay.
5. Boluucnenue rpaauenta. CaoiicTBa | BrimonHenue qomMammHmnx
BEKTOpa-rpaJIneHTA. 3aIaHuH.
6. Boruncnenue IIPOU3BOJHON no | O6cyxnaenue.
HaIpaBJICHUIO.
7. HaxoxaeHue JOKaJIbHBIX JKCTPEMYMOB
GYHKIIUY ABYX MTEPEMEHHBIX.
8. HaxoxkmeHue yIOBHBIX JKCTPEMYMOB
(GYHKIIUU IBYX IEPEMEHHBIX.
9. Haxoxnenune HanOOIBIINX u
HauMEHBIINX 3HAYCHUI
muddepennmpyemoit GyHKIIMH HECKOIBKHUX
MEePEeMEHHBIX Ha 3aMKHYTOM OTPaHUYEHHOM
MHOKECTBE.
10.Bberunicierue  OBOWHOTO  WMHTETpaja
CBEJICHUEM €0 K TTIOBTOPHOMY.
11.1lpakTuueckue NPHIOKEHUS (GYHKIMN
HECKOJIBKUX ITePEMEHHBIX.
Pexomenyembie uctounuku: 8.2, 8.3, 8.4,
8.5, 8.6, 8.7, 8.9, 8.10.
HuddepennnanbHbie 1. Pemenue muddepeHnnanbHbX ypaBHeHui | Paborta ¢ ucTouHMKaMy,
ypaBHEHUS C Pa3ICISIONMMUCS TEPEMEHHBIMH. pelreHre 3aaad.

2. Pemienue OJTHOPOJHBIX
midQepeHINATBHBIX YpaBHEHUH TEpBOTO
nopsiiKa

3. Pemenne nuHenHbIX quddepeHInanTbHbIX
YPAaBHEHUU IIEPBOTO MOPSAIKA.

4. Pemenue 3amaun Komm.

5. Pemenne OJTHOPOJHBIX  JIMHEWHBIX
i QepeHINATBPHBIX  YpaBHEHUH BTOPOTO
MOPSIIKA C TOCTOSTHHBIMH KO3 PHUITUCHTAMHU.
6. PerieHne  HEOMHOPOAHBIX  JIMHEWHBIX
miepeHINATBHBIX  YpaBHEHUH BTOPOTO
MOpsIKA C TOCTOSTHHBIMU KO3 duiinenTamu
B ClIyyae MpaBOd YacTH CIEIHATBLHOTO BUA
(MHOTOUJIEH, KBA3UMHOT O4JIEH ).

7. Pemenue CHCTEM JIMHEHHBIX
i epeHIHATBHBIX YpaBHEHUH.

8. Pazbop MPaKTHYECKUX 3aad,
TIPUBOJISIITX K muddepeHInaTbHBIM

YPABHEHUSM U CUCTEMAaM.

Pexomennyempie ncrounuku: 8.2, 8.3, 8.4,
8.7, 8.8.

Brimonnenue
WHAUBUAYATbHBIX
3aJJaHUSIM.

Pa3bop cutyannmoHHbIX
3a7ad.

BrimonHenne noMamHux
3aJaHu M.

[IpoBenenue
CaMOCTOSTEIIFHOM
paboTHI.

OOcyxnenue.
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MHuoxecTBa 1

1. BrimonHeHwue onepanuii HaJi MHOYKECTBAMH

PaGora ¢ wmcrouHHMKamm,

OTHOIICHHUS (oObenuHEHHME, IepecedeHHE, Pa3HOCTb, | PEIleHHE 3a1ad.
JOIIOJIHECHHEC, ICKAPTOBO HpOI/I3B€I[€HI/I€). Breimoiaenue
2. Iloctpoenue nuarpamm Jiinepa— Benna. | yunusu JyanbHBIX
3. JlokasarensCTBO PaBEHCTBA MHOXKECTB C | 3anapusim.
MOMOIIBI0 Auarpamm Ditnepa-BenHa. Pa360p CHTYaLHOHHBIX
4. MoumHocts MHOXecTBa. KOHEUHBIE U 3a71a4.
CHICTHBIC MHOKCCTBA. BhINoMHEHNE JOMALITHUX
5. Onpenenenue THUIIA 0TOOpaKEeHU s —
(MHBEKIU S, CIOPBEKIIUS, OUEKITUs). O6cyxene.
6. B3auMHO 0/IHO3HAYHOE COOTBETCTBHE.
7. buHapHbIE€ OTHOUIEHUS, HUX THUIBI U
CBOICTBA.
8. Pemenume 3amady Ha  OTHOIICHHE
SKBUBAJICHTHOCTH,
9. Pemienue 3a1a4 Ha OTHOILIEHHE MOPSIJIKA.
10. Pemenne 3aqa4 Ha METOI MATEMATHYECKOH
170:910%910717 8
Pexomennyembie ucrounuku: 8.1, 8.2, 8.5,
8.5, 8.6, 8.7, 8.9, 8.10.
DJIEeMEHTBI 1. [lonsTre BBICKA3bIBaHUA, onepannu Haj | Pabota ¢ wucTouHMKamm,
MaTeMaTH4eCKON HHMH. peleHue 3aaay.
JIOTUKU 2. ®opMynbl  JIOTUKH  BBICKa3bIBaHWH. | BeimonHeHHE
Tabmumbl HMCTUHHOCTH. ODKBHUBAJICHTHOCTH VHIUBH Ty albHbIX
opmyur. 3aJIlaHHSIM.
3. Pemenue _ samad Ha anredpy | Paz6op cUTyaLHOHHBIX
BBHICKA3bIBAHUIA. 3aad.
4. Otpaborka (opmyn JIOTHKN | BrinonHenue JOMATHUX
BBICKA3bIBAHUH. sajanuii.
5. Pemenne 3agady  Ha HCIIOJB30BaHHE

Ta6J'II/II_U>I NCTHUHHOCTH.

Pexomennyembie ucrounuku: 8.1, 8.2, 8.5,
8.6. 8.8, 8.10.

OOcyxnenue.

DNeMeHTHI TEOpUHU
rpa¢os

1. Pemenue 3agay Ha OTPAaOOTKY HOHSITHI
rpada, OpPUEHTHPOBAHHOTO rpada,
B3BEILEHHOT O rpada.

2. Pemienue 3a1a4 Ha COCTaBJIEHUE MAaTPUILIbL
CMEKHOCTH ¥ HHIIUJCHTHOCTH.

3. Pemrenue 3agau  Ha  HaXOXXKICHUE
MapIiipyTa U IMyTy Ha rpade.
4. Pemenue 3amaud O HaXO0XJICHHUU

KpaTyalimiero TyTH MEXAYy BepIIMHAMU
rpada.

5. PelieHue 3a1a4 Ha COCTaBJICHUE U PACcUET
ceTeBoro rpaduka.

Pexomenyembie ucrounuku: 8.1, 8.2, 8.3,
8.5, 8.6, 8.7, 8.9, 8.10.

PaGora ¢ wucTOYHHMKAMH,
pelIeHue 3aaay.
Breimonnenue
WHAUBUIYaTbHBIX
3aJJaHUSIM.

Pa30op cutyannoHHbIx
3aja4.

BrInonHeHne qoMaIHux
3aJaHu .

[IpoBenenue
CaMOCTOSTEIIFHOM
paboTHL.

OOcyxnenue.
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6. Ilepeuenn Y4e0HO-MeTOAN4eCKOT 0 o0ecrieyeHUust JIA
CaMOCTOSITEJIbLHOM paﬁOTbl oﬁyqalomuxca o IMCIUIIJINHE
6.1. Hepeuenb eonpocoe, 0MEOOUMBIX HA CAMOCMOAMENbHOE 0CBOCHUE
OUCUUNTIUHDL, (hOPMBL 6HEAYOUN OPHOU CAMOCHIOAMETbHOU PADOmMbl
Tab6muma 5
HaunmeHoBanue .
TeMbI (pa3IeNIon) Ilepedyens BOpoCoOB, OTBOAMMBIX HA DopMblI BHeayszTopﬂou
CaMoOCTOsSITeJIbHOE OCBOECHHe CaMOCTOSITEJIbHOM padoThI
AUCHHUINIMHBI
Uucnossie Hcnonp3oBanue pa3nuyHbIX YUCIOBBIX [PaboTta ¢ yueOHOI nuTepaTypoil.
MHO>KECTBa MHO>KECTB B 9KOHOMHUKE. [Touck mnpumepoB 3dhexkTuBHOTO
HCII0JIb30BAHU S METOJI0B BEKTOPHOU
U JTMHEWHOH anreOpsl B COLIMAIIBHO-
SKOHOMHUYECKHUX UCCIIEJOBAHUSX .
[ToaroroBka Kk cCEMHHapCKUM U
MPAaKTUYECKUM 3aHSITUSIM.
BrimmonHenre foMalHMX 3a1aHU .
BrinosHeHue 3amaHuil IoMallHein
CaMOCTOSITEIbHOM paboTHI.
BekTopsl B3aumuoe pacnonoxenue mpsmon u|PaGota ¢ ydeOHON nHTEpaTypoOi.
MaTpHULbI niockoctu. Hampapnstomuii  Bektop. ([Touck mpumepoB 3PQekTHBHOTO
Bekrop Hopmann. HCII0JIb30BAHUS METOJI0B BEKTOPHOU
TIpHMepHI HCTIOB30BAHNS BekTopop B|V THHEHHOM anrebpsl B conuabHo-
SKOHOMIIKE. SKOHOMMYECKHUX UCCIEIOBAHUSIX.
[ToaroroBka Kk CEMUHApPCKUM U
MPAaKTUYECKUM 3aHSTHUSIM.
Brinonnenue noManHux 3ajaHui.
Beimonnenue 3agaHuil  TOMalIHeu
CaMOCTOSTEIbHON PabOTHI.
Cucremsl J}HHeﬁHBIX Jluueiinas Momenb OGMeHA (MOIENH PabGora c¢ yueOHON nuTEpaTypoOi.
ypaBHEHMI MEAYHAPOIHOI TOPFOBH). ITouck mnpumepoB >dpdekTuBHOrO
HCIIOJIb30BAaHUSI ~ MaTE€MaTUUYECKUX
[Ipumepsl uCHONB30BaHMA CUCTEMbI |METOIOB B COLIMAJIbHO-
JMHENHBIX anre6panqec1<nx 39KOHOMHYCCKUX HUCCIICOIOBAHMUIX.
HEPABEHCTB B DKOHOMHUKE: OF0IKETHBIE HoaroroBka K CEMHHApCKUM
MHOYXECTBA, OrpaHWHUeHNS mo |MPAKTHYCCKUM 3aHSTHSIM. 5
BrinonHenue noManHux 3a1aHui.
HCTIOE30BAHMIO PECYPCOB. BrimonHeHne 3amaHuid  gJoManTHEH
CaMOCTOSITEIILHON paOOTHI.
JInHeiinble [Ipumepst HHIieﬁHHX PaGora c¢ yueOHON nauTEpaTypoOil.
MIPOCTPAHCTBA, ONTUMH3ALOHHBIX Mojienen B |[louck mpuMepoB 3(QEeKTHBHOTO
JIMHEHHbIE 9KOHOMMKE. HMCIOJb30BaHHU  MaTEMaTHMYECKHUX
npeoOpa3oBaHUs [Iporiecc OpTOroHaNM3aIHH Ga3nca. METOI0B B COLIMAJIbHO-

[IpumepsI UCIOJIb30BaHKs COOCTBEHHBIX
BEKTOPOB M COOCTBEHHBIX 3HAUYCHU
oreparopa,

9KOHOMHYECKHX MCCIIECTOBAHUIX .
IToaroroBka Kk CEMMHapCKUM U
MPAaKTUYECKUM 3aHSITHSIM.
BrinonHenue noManHux 3a1aHui.
BrinonHenue 3amaHuii  ToMalrHein
CaMOCTOSATEITLHON PabOTHI.
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KBagparuuneie
(bopmbI

[Ipumepsr MPAKTHYECKOr0
WCITOJIB30BAHUSI KBAIPATHIHBIX (POPM.

PabGora ¢ yueOHOU JUTEpaATYpOU.
[Tonck mnpumepoB 3¢ddhexTuBHOrO
HMCIIOJIL30BAHUS METOJOB JIMHEHHOMI
anreOpsl B COIIMATILHO-
YKOHOMHMYECKNX N CCIICIOBAHUSIX.
[ToaroroBka Kk CEMUHAPCKUM U
MPAKTUYECKUM 3aHITHSM.
BrinonHenune noMamnHux 3agaHui.
BrinonHenue 3ajaHuil  gJoMaIIHeH
CaMOCTOSITEIbHOM paboTBhL

D J1eMEHTEI
AHAITUTHYECKOU
reoMeTpum

B3anMHOe pacnosioxkeHue NnpsMou u
IJIOCKOCTH. Hanpasisrommii  BEKTOp.
BekTop Hopmaiu.

[Ipumepst IIPaKTUYECKOTO
VICII0JIB30BAHUSI KPUBBIX U IIOBEPXHOCTEN
BTOPOT'O MOPSJIKA.

PaGota ¢ yueOHOI nuTEpaTYypOU.
[Touck npumepoB 3ddexTuBHOrO
HMCIOJIL30BAHUS METOHOB JIMHEHHOMI
anreOpsI B COLIMAITBLHO-
YKOHOMHYECKHX N CCIIETOBAHUSIX.
[ToaroroBka Kk CEMHUHAPCKUM U
MPAKTUYECKUM 3aHATHUSIM.
BrinonHenue noMamnHux 3aJaHui.
BrinonHenue 3amaHuil  goManiHed
CaMOCTOSTENbHON padOTHL

Teopus npenenos

OYHKIHOHATLHBIC 3aBUCUMOCTH B
9KOHOMHKE: (YHKIUH ITOJIC3HOCTH,
0HO(AKTOPHBIE TMPOU3BOJCTBEHHbIC
¢byHkuu, GQyHKOHUM ~ cOpoca U
npemiokeHus. DOYHKIUH — CpeaHUX
u3JepKeK U cBs3b Mexay Humu (ATC
= AVC + AFC).

[TayTnHOOOpa3Has MOJENb  pBIHKA
onHoro ToBapa. [locienoBaTenbHOCTD
LIEH U €€ CXOAUMOCTh. BeuHas peHra.

[IpuMepsl HEMPEPHIBHBIX U Pa3phIBHBIX

GyHKUMI B SKOHOMHKE: (YHKIUSI
W3IEPKEK, 3aBUCUMOCTh HAaJIOTOBOH
CTaBKH oT oxona (cmyyait

MPONOPLIUOHAIIBHOTO U TPOTPECCUBHOIO
HaJora).

AcuUMIITOTHYECKOE IOBEJICHUE
¢byukuumii cnpoca TopHKBHCTA.

PaGota ¢ yueOHOI nUTEpaTypOU.
[Touck npumepoB 3hheKTHBHOrO
HCIIOJNB30BAaHUSI  MaTEeMaTHUYECKOrO
aHanm3a B COLIMAJIBHO-
9KOHOMHUYECKHX MCCIICOBAHMIX.
[ToaroroBka K CEMMHAPCKUM U
MPAKTUYECKUM 3aHSATHSIM.
BrinonHenue noManHux 3aadui.
BrimonHenue 3amaHuM  OoManIHeH
CaMOCTOSTENbHON pabOTHL

HNuddepenumansHoe
ucuuciaeHue QyHKIui
OJIHOU IIEPEMEHHON

[IpenenvHble U CpeAHNE BEIMYHMHBI B
SKOHOMHKE: MpEIEIbHbIE U CPEIHUE
U3JIEPKKH, TpeleNbHas M CpeaHss
MPOU3BOAUTEIBLHOCTD TPY/a.

Cpennsisi U TOuY€4Hasl 3JIACTUYHOCTD
GyHKUIMH. DJIaCTUYHOCTH CIpoca U
MPEATIOKEHUS IO L[EHE, 3JTaCTUYHOCTh
cIpoca o 10Xoay.

3amaua  MakCUMH3allUM  MPHOBUIN.
MopenupoBanue HaJIOTOBBIX
nocrymjeHuid B Oromxer. Kpupas
Jladdepa.

PabGora ¢ yueOHOW nuTEpaTypON.
ITouck mnpumepoB 3¢ddhexKTuBHOrO
HCITOIb30BaHUS MaTeMaTHYeCKHX
METOIOB B COLIMAJIBHO-
9KOHOMHYECKHX MCCIICIOBAHM IX.
[ToaroroBka Kk CEMHUHAPCKUM U
MPAKTUYECKUM 3aHATHUSIM.
BrIinonHenue noMaHux 3aadui.
Bremmonaenne 3amaHuii  JOMAaIHEH
CaMOCTOATEILHOM paOOTHI.
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HNHuTterpansHoe
UCYHCTICHHE PYHKIIHHA
OJIHOW IEPEMEHHOM

BrImyck npoIyKuum 3a omnpeiesieHHoe
BpeMs ~ TpH  3aJaHHOM  3aKOHE
MI'HOBEHHOM MOIITHOCTH ITPOU3BOICTBA.
Cpennee 3nauenue pyHkiuu. Cpeasss

MPOU3BOAUTENHLHOCTD TPYAQ, CPEIHSSA
KalmuTaJlooTaaua.

PabGora ¢ yueOHOU nuTEpaTYpOU.
[Touck npumepoB 3ddexTuBHOrO
HCIIOJIB30BaHUS MaTEMaTHUYECKUIX
METOIOB B COIIMAJIBHO-
SKOHOMUYECKUX U CCIICAOBAHUSIX.
[ToaroroBka k CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHSIM.
BrimmonHenne noMantHux 3a1aHui.
BrinonHenue 3amaHuii  goManiHed

CaMOCTOSITEIbHOM pabOoThL

OyHKIMU HeCKONbKUX | [IpruMepbl byHKIMHA HECKOJIBKHX |PaGoTa ¢ y4eOHOH JIHTEpaTypoil.
NEPCMCHHBIX HEPEMEHHBIX B SKOHOMHKE: QYHKIWA|[Tonck npuMepoB  3PPEKTHBHOrO
ITOJIC3HOCTH, MHOTO(AKTOPHBIC |y cr10/IB30BAHMS.  MATEMATHYECKOrO
MIPOM3BO/ICTBEHHBIC (DYHKIIUH. aHaIM3a B COLUATBHO-
Cpenuss u MpeJIeITbHAS | YKOHOMHUYECKUX M CCIIET0BAHUSIX.
MIPOU3BOIUTEITHHOCTD Tpyna u|IToaroToBKa K CEMUHAPCKUM U
Kanurtanootnaya. llpeaenbHble HOPMBI [IPAKTUYECKUM 3AHATHUSIM.
3aMelIeHust PaKTOPOB MTPOU3BOJICTBA. Brinonnenue nomManHux 3agaHui.
MHHEMHA3AIWS 3aTPaT B MakcHMu3aryis | BPITIONTHEHHE  3a1aHUH  IOMAlTHEH
MPUOBLIIM MHOI00TPACIeBOM (PUPMBI CaMOCTOSTEIIBHON PabOTBL
Huddepenumansasie |[Ipumepsl conmanbHO-d3KOHOMUYeCknX |PaGota ¢ y4eOHOW JHTEpaTypOH.
ypaBHEHUS 3ajad, I PUBOSAIINX Kk |[louck mpumepoB 3hPEeKTHBHOTO
mdepeHInalIbHBIM YPaBHEHUSIM. HCITOJIb30BaHus UG hEepeHIMATBHBIX
YpaBHEHUI B COLMAJIBHO-
SKOHOMMYECKHUX UCCIIEOBAHU SIX.
[ToaroroBka k CEMUHAPCKUM U
MPAKTUYECKUM 3aHSATHSIM.
BrinonHenne noMaHux 3a1adui.
BrimonHenne 3amaHuM  TOMAaITHEH
CaMOCTOSTETbHON paOOTHL
MHoxecTBa U [Tpumepsn1 MPUKJIATHBIX 3amad, |Pabora ¢ y4eOHOW JHMTEpaTypOH.
OTHOIIEHU S aHAJIM3UPYEMBIX meronoMm |[Tomck mnpumepoB 3¢ddexTuBHOrO
MaTeMaTU4eCKOU MHIYKLIHH. HCII0JIb30BAHUSI TEOPUHU MHOKECTB B
COIMAJIbHO-3KOHOMHYECKHUX
HCCIEOBAHUSX.
[ToaroroBka Kk CEMUHAPCKUM U
MPAKTUYECKUM 3aHATHUSIM.
BrinonHenue noManHux 3aadui.
BeinmonHenne 3agaHuil  AOMAILHEH
CaMOCTOSTETbHON pa0OTHL
DJIEMEHTHI [Ipumeps! cornanbHO-35KOHOMUYecKHXx |Pabora ¢ yueOHO#M nwuTEpaTypoi.
MaTeMaTUYeCKOn 3a11a4, penraemMbIx MeTodaMu ([Touck mpuMepoB IPPEKTHBHOIO
JIOTUKH MaTEeMaTHYECKON JIOTUKH HCIIOTb30BAHMUS METO/IOB
MaTeMaTU4eCKOn JIOTHKHU B
COLIMAJIbHO-3KOHOMHYECKHUX
HCCJICIOBAHUSIX.
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[ToaroroBka k CEMUHAPCKUM U
MPAKTUYECKUM 3aHITHSM.
BrinmonHenue noManiHux 3aJaHui.
BrimonHenue 3amaHuii  goManiHed
CaMOCTOSATEIBHOM paOOTHL.

DNEeMEHTBI TEOPU U Hcropuueckue 3aaa4yd, MPHUBEAIINE K
rpados CO3JIaHUIO Teopuu Ipados.

[TpuMepsl coLMaIbHO-3KOHOMUYECKUX
3a/la4y, pelIaeMbIX METOJaMU TEOpUU

rpados.

N3yuenne METOIMYSCKUX
MaTepuaioB o TEME,
PEKOMEH 1yEMBIX Pa3/1€JI0B OCHOBHON
U JOMOJIHUTEIIBHOM JIUTEPaTyphbl,
WHTEPHET — UCTOYHUKOB.
[ToaroroBka k CEMUHAPCKUM U
MPAKTUYECKUM 3aHITHUSM.
BrinonHenne noManHux 3aJaHui.
BrimonHenue 3amaHuii  goManiHed
CaMOCTOSATENbHON padOTHL
[ToaroroBka Kk KOHTPOJIBHOM paboTe.

© N o O

6.2. Ilepeuensv 6onpocos,3a0anuil, mem 0151 NOO20MOBKU K MEKYuiemy

KOHmMPOio.

Ilpumepnwie onpocel K Konmponwvhou padome (1 cemecmp)

KowmrmekcHpie yucna: anredpandeckas U Tp UroHoMeTprudeckast hopMbl 3aIaHus.

Onep alyy HaJl KOMIUICKCHBIMH YHMCJIaMH. CJIIOKCHUE, BBIYUTAHUC, YMHOXXCHHE,

ACIICHUC, BO3BCACHHUC B CTCIICHL, U3BJICUCHUC KOP HA.

Man HIIBI. Onep allukn HaJd MaTpHulOaMH: TPAHCIIOHUPOBAHUC MATpP UIbI,

YMHOKCHHUC MAaTp Ul HA YUCIIO0, CIOKCHUC U BBIYUTAHHUC MATP UL, YMHOKCHHC

MaTp U1, BO3BEACHUE MaTP UIIbl B CTETICHb.

Onpenenurenu MmaTpull. Beraucienus onp eaenurens 2-ro 1 3-ro nop i AKOB.

[IpuBeneHne mMaTpuupl K CTyNEHYaTOMY BUAY M BHIY ['aycca ¢ IOMOIMIBIO

3JIEMEHTAP HBIX P €00pa30BaHUIl.

PaHr MaTpuipl, panr CUCTEMbI BEKTOP OB.

OO6partHas maTpuia. Pelienne MaTp MMHOTO yp aBHEHUSL.

CucremMbl TUHEHHBIX alre0p aMYECKUX y P aBHEHUN

Pemienue cucrembl JHHEWHBIX alireOpandyeckux ypaBHEHHM IO TpaBUITy

Kpamepa, meronom ["aycca.

Omnpenenenue 6a3uca CUCTEMbI BEKTOP OB.
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10. TIpuBeaenue KkBaip aTMIHON (POPMBI K HOp MaJIbHOMY By MeTo10M Jlarpanxa.
11. MaTpuia kBaapaTuuHOU PopMbl. 3HAKOOMPENETEHHOCTh KBaAPATUUHON (POPMBI.
12. IlpuBenenue ypaBHEHHUS Kp UBOM BTOPOTO MOP s/IKa K KAHOHUYECKOMY BHITY .
13.0Onpenencaue np eaena GyHKIUA B ToUke. O THOCTOP OHHHE TP €ACITBL
14. IlepBblii ¥ BTOP O 3aMeUaTENbHbIE TP €/1ETT.
15.0npenenenre acumMntoT rpaduka GpyHkuuud. Buasl acuMnOror.
16. Onpenenenue Touku p azpbiBa PyHkimu. Kinaccudukaiys Touek paspoiba.
17. Beraucienne mp on3BOTHON CITOKHOH Oy HKITHH.
18.Brruncnenne np enenoB GyHKIWY 1o TTp aBuny Jlomuras.
19. Onpenenenne JIOKaIbHOIO OJKCTpeMyMa (PYHKIMHM OJHOW  IepEeMEHHOM.
Heob6xoammoe, 10CTaTOYHOE YCIOBHSI MOHOTOHHOCTH U JIOKAJIBHOT 0 9KCTP EMYyMaA.
20.0npeneneHust BBIMTYKIOCTH, BOTHYTOCTH U TOYKH meperuda rpaduka QyHKIHN.
Heo6xoaumoe, 10cTaTOYHBIE yCIOBUS BBITYKJIOCTU M TOUKH Tiep eruoa.
21. Obmas cxema wuccienoBaHusi (YHKIMM OJHOW TMEPEMEHHOW U IOCTPOCHUS
rpaduka.
22. Heonp eneneHHblid MHTETP all. METOIbl MHTETP UPOBAHMUSL: P a3JI0KEHHU S, TaOJTNIHBIH,
3aMEHa [ep EMEHHOM, TI0 YaCTSIM.
23. lHTerp ipoBaHue palimoHAILHOM IpOOH, TPUTOHOMETPHUUYCCKHIX U UPPAITHMOHATLHBIX
BBIP a)KECHU .
24. Onpenenennsiii uaterpai. ®opmyna Hetotona — Jleionumna. dopmyna 3aMeHbI
1IEp EMEHHOM B OITp €/1€JIEHHOM UHTETp ajle.
25. Heco6cTBEeHHBIE MHTETP bl METO bl X BBIUHCIICHUS.

26. DKOHOMUYECKHE P MIIOKEHUS TP OM3BOTHBIX M UHTETP aJIOB.

IIpumepsl 3agaHuil KOHTPOJILHOM padoTsl (1 cemectp)

1. Brrauciure KOMIUIEKCHOE YHCIIO:

(3+5i)

L-2i)-(-3+i)
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2. llepeiinss K TpUrOHOMETpHYECKONH (OpMe 3amuch KOMIUIEKCHOTO YHCHa,
BOCIMOJIb30BaBIIKCH PopMysIoi MyaBpa, BEIYHCIUTE BbIP KEHHE:
10
1 V3,

2 2

3. Hatimure omp eieIuTe b MaTp UIThI

R O N -
N D O DN
o w +— O

A~ O W

4. Metonom ["aycca HaiiguTe o01iee penenue u GyHaaMeHTaIbHbIA HAa0OP P eIeHUi

CUCTEMBI Y aBHEHUM:

X+4y+20z=0
5Xx+13y -5z=0
4x +9y — 252 =0,

5. IIpoBepsTe, uTO BEeKTOPHI 3,0 U € 00pasyroT 6a3uc B npocrpancTse R3. Haiiaute
KOO AMHATHI BEKTOpa M B3TOM Oa3uce:
a=(41-2), b=(2-30), c=@BL-2), m=(38-4).
6. Haiimute coOCcTBEHHbBIE 3HAUCHHUS U COOCTBEHHBIE BEKTOP bl MATP UIIbI:
A= £_4 _3j .
-1 -5
7. Metoniom Jlarpanska np MuBeUTE KBaAp ATUUHY IO (popMy
Q(X, Xy, X5) = —2%7 — 4X,* —6X,” + 2% X, + 6% X, —10X,X,
K HOp MaJIbHOMY BHJY. YKa)XKHTE COOTBETCTBYIOIIEE P €0Opa30BaHUE Mep EMEHHBIX.

8. Onpenenure, p M KAKWX 3HAYCHHUSX apaMerpa d KBajparudHas hopma
— v?2 2
ABJIACTCA ITIOJIOKUTCIIBHO OHpeHeﬂeHHOﬁ.

9. VYpaBHeHHE JUHUM BTOPOTO MOpSJKAa MPUBEAUTE K KAHOHUYECKOMY BUIY;

OIIp EAENUTE TUI KP UBOU, IIOCTP OMTE €€:
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x> —4y® +8x—24y=24.

10. Haiinure ip emenbl PyHKITANA:

24X

(3_4ij 6) lim 1YL =2X =X

Xx—0 _
3% + 3 1-cosx

a) lim

x—0

11. Onpenenure TUIIBI TOYEK pa3pbiBa (yHKIUU

é, Xe(—oo;4),
f(X)=4—Xx*+2x+6, xe(45),
XL—G’ X €[5;+o0)

12. B MmaTemMaTHuecKoi MOJCIH P bIHKA HEKOTOPOTO TOBapa ¢ GyHKIIMEH crpoca
D(p)=1+2p—15p?, e P — UeHa ToBapa B pyOusx, BEISCHUTE, IPH KAKUX IEHaX
crp oc Oy eT 3JTaCTHIHBIM.
13. Haitnute mpoMeXyTKH BBITYKIOCTH, BOTHYTOCTH W TOYKH Teperuda rpaduka
byHKIIH

y:In(x2 —2x+2).

14. Haiinute Heonp eeJIEHHbIE MHTET aJIbL:

a) jsin25x-cos34xdx.; 6) jX-InSX-dx; ) J‘\/1+)2c2dx.

X

15. Brruncnure omnp e1eeHHbIN UHTErp ait:

S(In x—l)4

e
_!‘ » dx.

16. Uccnenyiite HE CXOAMMOCTb HECOOCTBEHHBIN MHTETP AJI:

o dx
a) J 6) [ e 5*+2dx
- X-Inx’ 0 '

Ilpumepnsie 6onpocvl K KOHmpoavHou padome (2 cemecmp)

1. OOGnactb onpeneseHus, TMHUN Yp OBHS (PYHKIIUN HECKOJIbKUX M€ EMEHHBIX.

2. YacrtHble 1p OM3BOAHBIC (PYHKIIMHA HECKOTBKHX IEP EMEHHBIX.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

[1epBblii 1 BTOp 0¥ AH(Qep CHIIHUATBL.
I'panuenr, ero cBoyicraa.
[1pousBoHast o HaMp aBIEHUIO (PYHKIIMA HECKOIBKHX MEP eMEHHBIX.
JlokanpHbI€ 3KCTP EMYMBbI PYHKIUN HECKOJIBKHX NP EMEHHBIX.
VYcnoBHbIE SKCTp EMYMBI (DY HKLIUN HECKOJIBKUX M€ EMEHHBIX.
Hawubosnbliee 1 HauMeHbl1ee 3HaUE€HUs Py HKIIUU HECKOIBKUX ME€P EMEHHBIX.
[ToBTOpHBIE M KpaTHbIE HHTErpayibl. BbIUKMCIIEHHWE JBOMHOIO HHTETpaJa
CBEICHHEM K IIOBTOP HOMY UHTETp aJTy.
HecoOcTBeHHbIE Kp aTHBIE MHTETP aJ1bl U METO/1bI UX BBIYMCIICHHUS.
DKOHOMUYECKHE TP WIOKEHUS TEOPUU (DY HKIIMIA HECKOJIBKHX MEP EMEHHBIX.
Pemenne  nuddepeHnmanbHbIX  ypaBHEHMM  MEPBOTO  MOPSAKA €
pa3AenAOIUMUCS TIEp EMEHHBIMHU.
Pemmenne oqHop oiHBIX 1U(dep CHINAIBHBIX ypaBHEHUH e BOTO MOPSIKA.
Pemenue nuneitnbix quddep eHnanbHbIX ypaBHEHHH Tep BOTO OP KA.
Pemenne 3anaun Komu (HauanpHOM 3a/1a41).
Pemenne nuddep eHpanbHbIX yp aBHEHH BTOP OT0 MOP sA/IKa, JOITY CKAFOIIHX
ITOHVDKEHUE MOP SAJIKA.
[Toctpoenue obuiero pemenuss JIOAY n-ro mopsiika ¢ MOCTOSTHHBIMU
ko3 dunmeHTaMu.
[Toctpoenne wactHoro pemenus JIHAY Nn-ro mopsaka ¢ MOCTOSIHHBIMU
K03 dUIMEeHTaMU B cllydyae MpaBoOd 4acThlO CHEUUAIBLHOTO BUA (METOA
HEOTIP €/IeTIEHHBIX KOY(PPUITUEHTOR).
IToctp oenne yactHoro pemenus JIH/Y meronom Baprannu np on3BOIBHBIX
ITOCTOSTHHBIX.

CnocoObl  3amaHus  MHOXkecTB. Omnepanuu  HajJ  MHOXECTBAMU:
0ObEeIMHEHUE, TIEpPECeUEHUE, pPa3HOCTb, JOIOJHEHHUE, JEKapTOBO
TP OU3BEACHUE.

Huarpammel Oiinepa — Benna. Meroabsl J10Ka3aTenbCTBA PAaBEHCTBA

MHOXKCECTB. MOHIHOCTB MHOKecTBa. KoHEUHbIE M CUeTHBIE MHOJKECTBA.
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22. Meroa MaTeMaTHUECKOU HHIY KITHH.

24. Bpicka3bpIBaHUs, ONEpalMd HaJ BbICKAa3bIBaHUSMU. DOPMYIBI JIOTHUKU
BBICKa3bIBaHUM. TaOnuIlbl MCTMHHOCTU. OKBUBAJEHTHOCTH (POopMyIL.
OCHOBHBIE SKBUBAJIEHTHOCTH.

25. OpueHTup OBaHHbIE U HEOpUEHTUPOBaHHbBIE Tpadbl. CriocoObl 3a1anus rpada.

MaTp uiibl CMEXKXHOCTH U UHIIHJIEHTHOCTH Tpada, uX CBONCTBA.

26. B3pemiennsie rpadbl, MaTpuiia BecoB. MizoMmopdabie rpadsl.

27. MapmpyTsl ¥ Ty Th B Tpadax. L{emns, mukn (KOHTYD ).

28. DilepoB M TaMWIBTOHOB LHMKIBI W MyTH Ha rpade. Merpuueckue

XapaKTepUCTUKU IpadoB.

29. Anroput™ roucka Kp aTqyauIiero myTy B rpade.

IIpumepsnl 3agaHMI KOHTPOJILHOI padoThI (2 cemecTp)

1. Jlnst 3aganHO#M Mp OM3BOACTBEHHOU (PYHKITHH

Q(K;L) =

L2.8k
1+8k’

rae Q — o0bEM BeimyckaeMoi rp oaykiuu, K — o0beM hoH0B (kanuTana), L — 00béM
TPYAOBBIX pecypcoB npu Ko = 2, Ly = 4 HanauTe npeacnbHyo GoHmoOoTIady U
MpenebHYI0 MPOU3BOAUTEIBLHOCTh TPY/IA, MPENEIbHYI0 HOPMY 3aMEIICHUS TPpya
KaIuTaJIOM, SJIAaCTUYHOCTH BBIITyCKa 0 (poHaaM U 1o Tpyay. OTBeThI JalTe B BHUIIE
TECSITHUHBIX AP 00€H C MATHI0 3HAKAMH ITOCIIE JECITHIHOM 3aTATOH.
2. Hatinure B Touke A4 (1;3) mepBbiii u BTOp oM ircphep eHIma bl pyHKIUH
f(xy)= e—3x2y+5xy+6 .
3 X

3. Jlna dyukium Z =2X"Yy —arctg ; naiinure B Touke by (Ll) mpomssommyro B
HaIp aBJICHUH BEKTOpa El =(2;2).

4. HaiiiuTe TOYKH JTOKATbHBIX OKCTP EMYMOB (Y HKITHH

f(x,y)=-2y%+x*>+16In y —In(x?)
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¥ OTIP €JICTUTE UX THII.
5. HalizuTe TOYKH yCIOBHOTO 3KCTp eMyMa (py HKIIUH
2 2
f(x,y) = X" +6y° -2

Ha MHOYKECTBE P CLLIEHUI Y aBHEHUS

2 2
X
25 36
6. Haiinute HanbobIliee 1 HAMMEHbIIee 3HaYeHUS (PYHKIIUN
2=X"+y* +% -X+y-18 BobGmactm1<x<3, 0<y<3.

7. Haiinute kp aTHBIN HHTErp all

ﬂ 3x%(y + 5) dxdy

1o 00JIaCTH, OTPAHUYCHHOU TIUHUSIMU: YV =%, Y =3x, x = 2.

8. Pemure nuddep eHumanbHbie yp aBHEHUS:

a) y' =3%7;  G)xy =x2+y%+y.
9. Pemnre 3anauy Ko nis auddepeHnnanbHOro ypaBHeHHs! IEPBOro NopsiIka:
y' =@+2)(2x-3), y(0)=-4

10. Haitmute o6mee p emenne auddep eHInanbHOoro ypaBHEHUS BTOPOTO MOPSIIKa

C MOCTOSTHHBIMU KO02(PPUIIMEHTaMH C TP aBOM YaCThIO BUAa KBa3UMHOT OUJICHA !
4y"— 4y + 5y = e 2*(5x + 1).
11. Pemure cucreMy JuHEHHBIX U dep eHIMaIbHBIX YPaBHEHUM:

{ y' ' =2y—-3z
z' = -5y +4z.

12. Jlokaxxute, 9TO AJ151 TF0O0TO HATYPAITLHOTO 71 CIIP ABEIUTUBO P aBEHCTBO
13 423 4 o 4 ¥ = LS

13. I[IpoBeprTe 1151 1000T0 HATYPAITLHOTO N CIIP aBEJIMBOCTH Y CIIOBUSL:
72m2— A2n+2 gpaTHO YKCITy 33.

14. Jloxa)kxuTe paBeHCTBO MPH MOMOIIU Auarpamm Oinepa — BenHa, wiu

IIP UBEUTE KOHTP IPUMED:
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(A\B)U(A\B)=(BUA)N (AUB).

15. YHuBepcanbHOE MHOKECTBO COCTOUT M3 26 CTPOYHBIX OYKB JIATUHCKOTO
andasura. 3agansr yeTeipe MHOXKeCTBaA: A, B, C, D. Ykaxure mHoxectBa X u V.
Brruuncianre ux MOIITHOCTH.

A={Db,f,g,m,0}, B={b,g,h,l,u}, C={e,f,m}, D={e,g,l,p,q,u,v},
X =(A\C)u(BNC), Y=(AnB)uU(D\C)

16. 3anmaiite MHOXECTBO, yKa3aHHOE HAa PHUCYHKE, C HCIOJIb30BaHUEM

Xap aKTEPUCTUYECKOTO CBOMCTBA.

_TE +}:2 /‘

— .

17.1lycte p, q u r 0003HAYAIOT CIICAYIONTHAE BEICKA3BIBAHUS:

p : KBapTupbsl B MOCKBE OUEHb 10D OTHE;
q : Y MeHs ecTh CTapiuii Opar;
7 : Y MeHs ecTh cobaka.
18. 3anuinTe CHMBOJIMYECKUE BbIP a)KEHUS KaK 0OBIYHbIE BHICKA3bIBAHMSL:
A)p ANqAT; O)pA(@VT); B)(pV AT, )(p AT)V (@ AT).
19. CocraBbTe TaONUILy HCTUHHOCTH BbICKa3bIBAHUS:
(AAB)V (B—A) < A.

20. CocraBbTE MaTp Il CMEKHOCTH ¥ HHIIMJICHTHOCTH T'pada:
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21. ITo MaTpuIie CMEKHOCTH MTOCTP OMTE rpad U €ro MaTp UIly UHITUICHTHOCTH:

0 01 010
0 01 011
110100
0 01 011
1 10100
01 0 10O

22.B onHOM paiioHe Topoja 000pyI0BaHo 15 IETCKUX MIOMAA0K. YCTaHOBUTE, MOXKHO JIU

HUX COCANMHUTDH NCHICXOAHBIMU NOPOraMu Tak, YTOOBI Kaxzaas IjaoljaakKa ObLIa COCAUHCHA POBHO C

IATHIO APYTUMH.

23. [l n3o0paxeHHoro rpagda

6 5
OIIPENENINTE, €CTh JIM B HEM DIJIEPOB LUK U, €CIIU €CTh, HANUTH €rO0.

24. Haiinute kpaTyaiiiumii myTh W3 BEPUIMHBI Vo B BepumHy Vs B Tpade, 3aJaHHOM

PUCYHKOM:
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Kpurtepun 6a/151bHOM OLIECHKH PA3JIMYHBIX (DOPM TeKyLIero KOHTP OIS

yYCcneBaeMoOCTH

Kpurepuun Oa/uibHOM OIIEGHKM pa3iudyHbIX (OPM TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTH COJIEPIKATCA B COOTBETCTBYIOIIUX METOJIMYECKUX P EKOMEHIAIMSIX

I[enap TaMCHTA aHaJIM34a AaHHbIX 1 MAIITHHHOT O O6y‘-I€HI/I}I.

7. @OHA OLEHOYHBIX CPeICTB sl NMPOBEAEHHUS IPOMEXKYTOYHOM

aTreCranmmm oﬁyqaloumxca o TUCIHUIIJINHE

[lepedyeHb KOMIETCHIIMH C YyKa3aHWEM HWHIUKATOPOB WX JOCTHDKCHHUS B
npolecce OCBOCHHMS O0O0pa3oBaTeNbHOM MpOTpaMMBbl COJEPKHUTCS B paszuene 2.
«llepeuenv nianupyemvix pesyibmamos 0C80eHUsi 00PA308aMENbHOU NPOSPAMMbL
(nepeuenv KOMnemeHyull) ¢ YKA3AHUEM UHOUKAMOPO8 UX OOCMUIICEHUs U

RIAHUPYEMBIX Pe3YTbMAmo8 00y4eHUsi N0 OUCYUNTIUHEN.

TunoBbie KOHTPOJIbHbIC 32/IAHUA WJIH HHbIE MATEPHUAJIbI, HE00 X0 AUMBbIE 111
OLICHKU MHAMKATOPOB I10CTUKEHHU I KOMIIETCHIUN, SHAHUN M YMEHU I

Tabnuua 6
HaunmenoBanue HaunmenoBanue Pesynbratel 00yudenus | TUOBbIE KOHTPOJIbHBIE
KOMIIETEHIU U WHJIUKATOPOB ( ymMeHHs W 3HaHUS), | 3aJaHUS
JOCTHKCHUS COOTHECEHHBIE c
KOMIIETEHIITU U WHANKATOpaMHu
JOCTHXKECHUS
KOMIIETCHLIM U
Cnoco6HOCTb 1. Yerko omnwuckIBacT | 3HATH: OCHOBHbIE | OUIIMTE POJIb TAHHBIX
OCYLICCTBIIATh ITOUCK, | COCTAB U CTPYKTYPY | cBeIeHHUS O PO | 1 uHGOPMAIUHU, COCTAB
KPUTHYECKHA TpeGyeMBIX JAaHHBIX U TAHHBIX ulu CTPYKTYpPY
UH(pOpMaLuu
aHaJ'II/ISI/IpOBaTb, (I) p > I/IH(bOpMaLlI/II/I, ce I/IH(bOpMaHI/IH, X
0606maTh u TPAMOTHO  PEATM3YET | o oons 1 crnvrervne
. 6 PYKTYPC, | paxHOCTH U1 aHaJIN3a
poreccsl ux coopa,
CHUCTEMAaTHU3UPOBATh UX  B@KHOCTH  JUIA
00paboTku U 1 peIICHUA
utopmanuio, aHamM3a M pelleHHs
UHTEPIIPETALNH. p COBPEMEHHBIX
UCII0JIb30BATh COBPEMEHHBIX
CHCTEMHBbII TTOIXO HpAKTIHECKIX MPAaKTUYECKUX 3aJadax
JUTSL pEIICHU S COIMaJILHO-
3aJa4ax  COLMAJIbHO-
IIOCTaBJICHHBIX 3a/1a4 SKOHOMHUYECKUX
SKOHOMMYECKUX
(YK-10) JMHAMUKH.
JMHAMUKHU.
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YMmern: yeTko | CpaBHUTE HECKOJBKO
OIHMCHIBaTh COCTAaB M | MATEMAaTHYECKUX
CTPYKTYpy MAaHHBIX U | METOJOB,
WHpOpPMaIIHH, MPUMEHSEMBIX JUTS
M CITOJTB3YEMBIX B | OMMCAaHHUS COCTaBa M
perraeMon 3ajade, | CTPYKTYpbl JaHHBIX |
IrPaMOTHO uHpopmaru
peanu3oBaTh MPOIECC | pelraeMoil 3aaadu, UxX
coopa TpeOyeMbIX | TPaMOTHON 00pabOTKH
JTAHHBIX U | ¥ UHTEpIpETalluH.
nHbOpMAIINH, 17
00paboTku u
HHTEPIIPETAIIHH.
2. O60CHOBBIBAET 3HaTh: OCHOBHBIE | OMMUIIIMTE  OCHOBHBIC
CYLIHOCTB MaTeMaTHUYECKHeE XapaKTepHbIC
TTPOMCXOIIAICT O, TIpHeMbl 00OCHOBaHMs | OCOOEHHOCTH
BBIABILICT CYIHOCTH u | MaTemaTuueckux
3aKOHOMEPHOCTH,
HOHHMAET TPHPOILY BBISIBJICHUS METOJ0B 00OCHOBaHHS
Bapua0eIbHOCTH. 3aKOHOMEPHOCTEH cymHocTH "
aHATU3UPYEMOTO BBUIBJICHIA §
COLHATEHO- 3aKOHOMEPHOCTEH
SKOHOMHYECKOTO aHaIM3pYCMOro
npoiiecca. COTHATEHO
SKOHOMHYECKOTO
npoiiecca.
IIposenure
Ymersn: CPaBHMTEIBHBIN aHaIIH3
000CHOBBIBATH CYIIHOCTH u
CYIIHOCTh ~PCIIACMOH | 3aKOHOMEPHOCTEH
3aJa4u, BBISIBJIATH pemaeMOI‘/’I 3a/1a4u,
3aKOHOMEPHOCTH, obocHyiiTe  TpUpOIy
[OHUMAaTh  TPUPOJY | BApUaOEIbHOCTH.
BapuabeTbHOCTH.
3. ®opmupyer 3HaThb: OCHOBHBIE | OnucaTh OCHOBHBIE
IIPA3HAK MaTeMaTHUYECKUE MaTeMaTHUYECKUE
KJIacCU(pUKAIUH,
BBLICISET MIPUEMBI MIPUEMBI
COOTBETCTBYIOLLIE KJIacCUUKaIINH, KJIacCH UKaIHH,
€My TPYIIIIBI BBIJICTICHUS TPy | BBIACTEHUS TPy
OIHOPOIJHBIX OJTHOPOTHBIX OJTHOPOJIHBIX OOBEKTOB
Eggziig)lfgﬁpyﬁ 0OBEKTOB B peIaeMoii | B peraemoi

oO1ue cBoiicTBa
3JIEMEHTOB HTUX
I'PyII, OLICHUBAET

MPaKTHYECKOHN 3aj1aue,
UJIeHTU(DULIHPOBATH
HUX 00IIe CBOKUCTBA.

MPAKTUYECKOM 3a1a4e.

MOJIHOTY PE3yJIbTATOB
KiaccubuKaun

(uranuy, Ymern: chopmupoBari OcymiecTBUTH
[MOKA3bIBAET ctacen b
OPUKIIATHOE IpHU3HAK ]I 1T
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Ha3HA4YCHUeE KJjaccupukanuu O00BEKTOB ~ M3y4aeMoOii
KJIaCCH PUKALMOHHBIX | (60 orrop 13y4aeMoi| 3a1auu
hyrt. 3a/1a4u, npogeccuoHanIbHON
UIeHTUUIIUPOBATh WY JIEATEITHHOCTH,
obrmue CBOIMCTBA MICHTU(PUIINPOBATH HX
OILICHUTH MOJIHOTY oO01Ime CBOIICTBA,
pe3yabTaToB OLOCHUTH MMOJIHOTY
KJaccuuKaimm, pe3ynbTaToB
OKA3bIBATh Kaaccu(uKanuu,
OpUKIagHOC IIOKa3bIBAaTh nux
HAa3HAYCHUE IPUKTIAHOC
KkinaccupuuupoBanHbix | Ha3HAYCHUC.
TPYIIIL.
4. I'pamoOTHO, 3HaTh: MeTobl| Onucarh XapakTepHbIE
JIOTU1HO, CHCTEMHOI'O  aHaiu3a,| OCOOEHHOCTH
apryMEHTHUPOBAaHO COBPEMEHHEIE COBPEMEHHBIX METOJIOB
bopumpyer MaTemaTHYeCKHE CHETENHOT0 gzt
CYXICHUSA 1 OLICHKH. TOAXOMBL I aHaH3Y SKOHOMHYECKUX
OTJ'II/I‘IE}GT ¢akTel oT | CONHAIBHO- HpoIEccos, J—
MHEHU, ; HKOHOMHUYECKUX [IPHHHMACMBIX
HHTCpHpETannuu, IIPOLECCOB, OLEHKE| hoyeHui.
OHNCHOK U T. 1. B [PUHUMAEMBIX
paccyXIeHHUsIX ——
JIPYTUX YYaCTHUKOB .
CATETBHOCTH. IIpoBecTn CcUCTEMHBII
YmMmerh: aHanu3 peaeMon
copMupoBaTh MIPaKTUYECKON 3ajauu,
COOCTBEHHBIE U3JI0KUTD MOTY4YCHHbIE
CYXJEHHS U OLEHKHU O | COOCTBEHHbIE
pemaemMon CYXJIEHHSI U OLIEHKH C
MPaKTUYECKOM 3ajaue, | UCIOJIb30BAaHUEM
JIOTUYHO U | IPpUHIIUIIOB
apryMEeHTHPOBAHO JIOTUYHOCTH u
u3jaratb CBOK TOYKY | apryMEHTHPOBAHHOCTH.
3peHUsT Ha OCHOBE
CHUCTEMHOI'0
OIIMCaHUS.
5.ApryMeHTHpOBaHHO | 3HaTh: CcOBpeMeHHBbIe| OnmummTe OCHOBHbBIE
1 JIOTUHEHO MaTeMaTH4ecKue XapaKTePUCTUKU
?ggﬁ;ﬂf&ﬂ;ﬁ CBOIO METOIIbl HcciaenoBaHusa| COBPCMCHHBIX
MaTEeMaTUUYECKUX
MOCPCACTBOM 1 Ha conmabno” METOJIOB HCCJIEIOBAHUS
OCHOBE CUCTEMHOT'0 | 5KOHOMHYECKUX
O CaHUS. MPOIIECCOB,  BKJIIOYAst COMMABHO”
. SKOHOMHYECKUX
CUCTEeMHBIH  aHaJIM3, IpOIECCOB,  BIIOTAS
TCOpHUIO IPUHATI cpecremHbIi aHaIH3,
pemeHuH. TEOPHUIO IPUHSATUSL
peuIeHui.
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YMmerhb:
apryMEHTUPOBAHHO U
JIOTUYHO
MPEACTABIATH  CBOKO
TOYKY 3pEHUA
MOCPEICTBOM ©  Ha

[IpoBenuTte cucTeMHBIN

aHAJIN3 CYLIHOCTH W
3aKOHOMEPHOCTEMN
perraeMon 3aJa4H,

apryMEHTUPOBAHHO U
JIOTUYHO TMPEACTABHTE
CBOIO TOUKY 3pPEHUS.

OCHOBE  CHCTEMHOTO
OMHUCaHUAL.
Cnoco6GHOCTB K | 1.AprymenTtupoBanHo | 3HaTh: coBpeMeHHble | OnuimmTe
IIOCTAHOBKEC ueﬂeﬁ | IEpEXOOUT OT MaTeMaTUuyeckKue COBPEMCHHBIC
3a/1a4 UCCIEAOBAHUM, | IEPBOHAYAIBHOMN METOABI  LEJOCTHOro | MAaTEMaTHYECKUE
BBIOOPY CyOBEKTUBHOM CTpYKTypHpOBaHHOTo | METOABL  LIEJIOCTHOrO
ONTUMANIBHBIX MyTeH | GopMyIHpOBKHU J— CTPYKTYPUPOBAHHOTO
u METOJI0B ux | mpobieMsl K . OMHUCaHUs MPOOIEMHOM
poOJIeMHON
JIOCTHYKCHUS [[ETTOCTHOMY CUTYyaIlUH.
CUTYallUH.
(YK-11) CTPYKTYpUPOBAHHOMY yan
OMHUCaHUIO
i Ymers:
npobemH o BBIIOIHKTE LETOCTHOE
CUTYallNH. apryMEHTHUPOBAHHO
CTPYKTYpUPOBAHHOE
omnucatb  mpobiemy,
OMHUCaHUE  OCHOBHBIX
BO3HHKIITYIO npu
. | mpo0yieM, BO3HHUKIIMX
aHaJgu3e  penraeMon B
saaum, ¢ | P4 aHAJIM3E peIaeMoi
YICTIOJIb30BAHHUEM 3aflatu.
TpeboBaHuUi B
1[E€JIOCTHOTO
CTPYKTYPHUPOBAHHOTO
OMHUCaHUAL.
2. Ob6ocHoBbIBaeT | 3HaTh: coBpeMeHHble| [IpoBecT  cpaBHEHHE
CUCTEMHYIO MaTeMaTHYEeCKUue COBPEMCHHEIX
hOpMYIMPOBKY LEM | peTompr apaisal MATEMaTHYECKIX
M ITOCTAaHOBKY 33aMa4H | oonippanpHO- METOA0B aHalmsa
COI[MATIbHO-
YIPaBJICHHUSL.
HKOHOMHYECKUX SKOHOMIUCCKIX
HIpOUECCOB. IIPOLIECCOB.
Ymerb: Cdopmynupyiite memu
000CHOBBIBAThH HCCIICIOBAHUS u
CHCTEMHYIO MOCTAaHOBKY 3a7lauyd Ha
(bopmyHpoBKy e u | TPAMEPE aHaam3a
perraeMon 3aaauu.
MMOCTaHOBKY 3aJ1a4H.
3. B3BemenHo u | 3HaTh: coBpemeHHble| OnummTe OCHOBHBIE
CUCTEMHO IMOAXOAUT K | MaTeMaTU4YECKUE XapaKTCPpUCTUKH
aHaTM3y ~ CUTYAllMH, | yeroxpr  cucremuoro| COBPCMCHHBIX
q)OpMyJII/IpOBKe } AHATH3A COLMANBHO- MATEMAaTHUYCCKUX
KPUTEPUEB 1 YCHOBHI | o 0 o METO/IOB  CHCTEMHOTO
BBIGOpA aHajamn3a COLIMAJIBHO-
poncccoB. 9KOHOMHUYCCKUX
MPOILIECCOB.
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Ymern: cucremHo | Beimonnunre
IOJXOUTh K aHAIN3Y CI/ICTGMHB}I‘/’I aHau3
cuTyaimi, perraemMon 3ajauu,
bopmMyIUpOBKE q)OpMYJ'IE/I POBKH "
. | ycnoBuii BeiOOpa.
KPUTEPHUEB U YCIOBHUIA
BBIOODA.
4. Kputnuecku 3HaTth: Onummre
HIEPEOCMBICITHBAET MaTeMaTu4ecKue MaTeMaTuHcCKue
CBOI BBIOOD, | MOAXOMBI K pemenuro | MOTOAB! PCILICHIA
YIpaBJICHYECKHX 3a/1a4
COMOCTAaBJISS C | yIpaBIeHYECKUX A
aIbTepHATUBHBIMU 3ajad, OLCHKS | 1pyHuMaeMBIX
MOXOaMH. MOCJEICTBU I pEeICHUH.
OuenuBaer MPUHUMAEMBIX
MOCIIEACTBUSA pELICHUN.
MPUHUMAEMBIX
peleHn, yduThiBas | YMeTh: Kputudecku | IIpoBeanre
HEOYEBUIHbIE MEePEOCMBICTUTh CBOM | KPHTHICCKOC
[[EMTOYKHU BBIOOP, COMOCTABIISS ¢ | [ oPCOCMBICIICHHC
«TIOCIIEJICTBUS AIBTEPHATHBHBIMU BhIOpanHoro - metona
8 COMOCTAaBIsAsI €ro C
MOCJIEICTBUI» MOJXONAMH, OLCHHUTH | ajpTepHATHBHBIMU
(«IpUYMUHBI IPUYUHY) | TOCIEACTBUS MOAXO0/IaMHU.
U KOHTYPHBIC CBSI3H. | IPUHUMAEMBIX
peuIeHui.
5. Koppektno 3HaTh: OnumuTe  OCHOBHBIE
HCIIOJB3YCT MaTeMaTH4yYecKue MaTEMaTU4YCCKUEC
HPOLCAYPEI METOIB aHamu3a u | MCIOARL - aHalusa - H
Henenoaralnus, CHHTE3a, TPOLETYPHI ;:;I;I;f:«a OPpaKTHUYCCKUX
JEKOMITO3UIUH u
arpernpoBaHus, Ezgziiz;i{;ﬂ’ , gg;qe)iiclz{vggrmon
aHamu3a W CHHTE3
MpH pemenyy | 2TPETHPOBaHAS  1IpH
NPAaKTHYECKUX 3ajay | PCHIICHAN
YIIpaBIICHHSI u | IpaKTHUecKuXx 3a/1ay.
MOATOTOBKE
AHATMTHYECKHUX Ymerb:  koppekTHO | OcymiecTBuTe
OTYCTOB. HCII0JIb30BaTh nponeaypsl
IPOLE LY PBI 1 eJenojaranus,
1 eJernojaranus, ACKOMITOSHIIMH 1
arperupoBaHus,
AACKOMITOSHIIHH Y| apanmsa u cunHTe3a MpH
arperupoBaHus, peleHnu
aHaJIM3a ¥ CUHTE3a IIPA | MPaKTHYECKUX  3a/1ad
peleHnun yIpaBJICHUS u
INpaKTHYECKUX 3amay | [TOATOTOBKA
yIIpaBICHUs 4 | AHAIUTHYCCKUX
OTYETOB.
MOJATrOTOBKE
AHATATHYCCKHUX
OTYETOB.
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6. JlornuHo,
[IOCJIEAOBATENBHO U
yOeIuTeNbHO
W3JaraeT B OTYETE
LIEJIH, 3aa4H,
TEOPHUIO U
METOIOJIOTHIO
HACCIIEIOBAHMN,
pe3yJIbTaThl |
BBIBOJIBI.

3HATD: METOIBI
MaTeMaTHYeCKOH

JIOTHKH,
ITOCJIETIOBATEIBHOTO

HU3JI0KEHUA B OTYCTC

IIPUEMBI

LeJH, 33]1a4, TEOPUHU U
METOAO0JIOTHH
HCCIIENOBaHM,
MOJTYyYEHHBIX
pe3yJbTaToB H
BEIBOJIOB.

YMeTh:
[MOCJIENOBATEILHO U
yOeIuTeNbHO U3JlaraTh

JIOTUYHO,

B OTYETE I[EJIH, 3aa4H,
TEOPHIO b3
METOI0JIOTHIO
HCCIIEIOBAHHS,
pE3yIbTaTHl ¥ BHIBOJIBL

Onucartb METOJIBI
MaTeMaTHYEeCKOM
JIOTHKH,
CIOCOOCTBYIOIIHE
MOCJEeI0BATEIbHOMY
HA3JIOKEHUIO B OTYETE

1eu, 3a7a4, TEOPUU U
METOJIOJIOTUH

W CCIICIOBAHUSI,
MOJIYYeHHBIX
pe3yIbTaToB u
BBIBOJIOB.

IIponemoHcTpUpYliTE
Ha KOHKPETHOM
pUMepe JIOTUYHOTO U
IIOCJIEJOBATEIBHOT O
U3JIOKEHUSI B OTYETE
e, IIOCTaHOBKH
3a7a4d, TEOpUU U
METO/0JIOTUH
UCCIIeIOBaH N,
pE3yIbTaTOB u
BBIBOJIOB.

Ipumepsl 3agaHmil 17151 HIOATO0TOBKH K 324€Ty, IK3aMEHY

1. HccnenyiiTe HAa COBMECTHOCTD U P CIIMTE CUCTEMY MeToJIoM ["aycca:

x, —3x, +3x; +2x, =1
4x, +5x, +3x; +2x, =4
6x, —3x, —2x, +6x, =—4
S5x;, +4x, +x;+7x, =3

X, +2x, +x;—x, =2.

2. Hatit coOCTBEHHBIC 3HAUEHHUS  COOCTBEHHBIC BEKTOP bI MATP HITBI

=

3. Beruucnure rp efensl Gy HKIUH

2+X

3x+3)

_76 15 )

—-12

N46—-7X —5

0) lim

x>3 \[22_2x —4

4. ITpoBenure uccinegoBanue GyHKIMUA U TOCTP ONTE 3CKU3 ee rpaduka.
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6X+4
(X+1)(x-2)

f(X)=

5. Beruucnure nHTErp QMBI

2) [(2x+7)sin(3x)dx | 6) [ % . ) jx-arctg xdx_
+ 0
3+5X _g dx
" j\/x— X _J;(x+2)ln8(x+2)'

6. HalimuTe nHEBHY10 BBIpaOOTKY pabovero 3a CeMHU4acoBOM pabounii 1eHb, eCiu
P OM3BOJUTEIHHOCTD TP YIa MEHSIETCS 110 3aKOHY::
z(t) = —0,623t* + 4,6t + 6,4,
rae t — Bpems (B yacax), mp OIIEIIIee ¢ Hayajia padoyero JHs.

IIpumepHbIe TeOpeTHYeCKHE BONPOCHI IJIS1 MOJATOTOBKH K 3a4eTy

1. KowmrmiekcHble uncia: anredpandeckas u Tp iroHoMeTpudeckas (hopMbl 3a1aHus,
OTiep aIluU HaJl KOMIUIEKCHBIMU YUCTAMH.
2. AnTopuTMBI BEIYUCIICHHS CTENICHH KOMIUTEKCHOTO unciia. Dopmyina Myagpa.
ANTOPUTMBI BBIYUCIICHUS KOP HS U3 KOMILIEKCHOTO YKCTIA.
4. Matpuupsl v ux BuabL. [Ipumep bl
5. Omnepanuu ¢ MaTpHUIIAMU: TP AHCIIOHUPOBAHUE MATP UIIbI, YMHOKEHUE MATPHUIIBI
Ha YUCIO, CIIOKEHUE W BBIYUTAHUE MATPHUIl, YMHOXEHHUE MATp Ull, BO3BEICHUEC
MaTp UIIbI B CTETICHb.
6. Onpenenurens MaTPHUIIBI M €ro cBoiicTBa. DOp MyIbI BEIYUCICHUS OTIPE/CTUTEIS
2-T0 ¥ 3-T0 TIOP SI/TKOB.
7. MuHOpBl M anreOpavyeckue AOMOJHEHUus. Pa3iokeHue omnpeaenurens Mo
AJIEMEHTaM CTP OKU WJIU CTOJIOIa MATp ULIbL.
8. DneMeHTapHbIE Mp €00pa3zoBaHus CTP OK (WU CTOJIOOB) MaTpuIlbl. [IpuBeaeHre
MaTpuIlbl K CTyll€eHYaTOMYy BUAY M BUAY ['aycca ¢ MOMOIIBIO 3JI€MEHTapHBIX
np eoOpa3zoBaHUil.

9. Brruncienue onp enenuTensi METOI0M IEMEHTaPHBIX P €00pa30BaHUM.
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10.Panr Matpuibl, paHr CUCTEMBI BEKTOpPOB. HaxoxaeHuss paHra MeTOJ0M
3JIEMEHTap HBIX P €00pa30BaHUM.

11.06patHas matpuna. Kpurepuii cyiecTBOBaHUS K METObI €€ HAX0KICHUS.

12.Cucrembl TuHeWHbIX anreOp andeckux ypasuenuit (CJIAY), ux kinaccuduxanusi.

13.Teopema Kponekepa — Kanemnu. Kpurtepuii coBMectHoctu CJIAY.

14.Pemenne CJIAY (Meron o6parHOM MaTpuIlsl, ipaBmio Kpamepa, meron ["aycca).

15.Co0OcTBeHHBIC BEKTOPHI M COOCTBEHHBIC 3HAYCHHS MaTp MIbl. METONBl HX
HAXO0KICHHUS.

16.0mnpenenenne 6a3zuca cucTeMbl BEKTOp 0B. HaxoskieHre Koop AUHAT P a3JI0/KEHHS
BEKTOpa 1o 0a3ucy.

17.0npenenenne kBaapaTHUHOW GOPMBI U €€ MATPHULBL. AJITOPUTM TP UBEICHUS
KBaJIp aTHYHOU (hOP MBI K HOP MAJILHOMY BUJTY.

18.KpuTep uit 3HaKOOTpPE1eICHHOCTH KBaIPaTUYHOU (POP MBI

19.YpaBHeHue np AMOii B P OCTP aHCTBE.

20.YpaBHEHHE ITTOCKOCTH. YTOJ MEXKIY IJI0CKOCTSIMHU.

21 KpuBpie BTOpOTO mMOpsaKa, WX Kiaaccuukamms u cBoiicTBa. IIpuBemenne
ypaBHEHUS Kp UBOM BTOPOTO MOPS/IKA K KAHOHUUECKOMY BULY .

22.0npenenenue yncnoBoi GpyHKuu. CriocoOsl 3a1anus QyHKIUIA.

23.0mnpenenenue mpenena nociaeaoBaTenbHOCTH. [IpaBuiia BeIUMCICHUS TP EIEIOB
CXOJISLIUXCS TIOCIIEI0BATEIbHOCTEH.

24. OnpeaeneHus OrpaHUUCHHON U MOHOTOHHOM MOCIIEA0BATENLHOCTH.

25. Onpenenenrst 0ECKOHEUHO MaJIOi M 0ECKOHEYHO 0O0JIBIIIOM MOCIEA0BATETLHOCTH.

26.0npenenenue npeaena GyHKIUNA B TOUKE.

27. Onpenenenrss 0ECKOHETHO MaJIol U 0ECKOHEYHO OOJIBIIION PYHKIIUN B TOUKE.

28. IlepBoIii 3amMevaTebHBIN TP €1ETI.

29. Brop oif 3aMedartenbHbIH Ip e1e.

30. Onpeaenenus 0THOCTOPOHHUX P €/1€710B (DYHKIIUHU B TOUKE.

31. Onpenenenue GyHKIUHU, HEMP €p BIBHOM B TOUKE.

32. Onpexaenenue TOYK pa3pbiBa PyHkuuu. Knaccudukaims Touek pa3pbisa.
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33. Onpexaenenue mp ou3BOAHOM PyHKIMHU B TOUKe. Teopema o mp 0M3B0AHOM CI1OKHOM
GbyHKIMH.

34.Teopema o mp OU3BOJHOM 0OpaTHOM (PYHKIIHH.

35.0npenenenue nuddep eHirana GyHKIIMU B TOUKE.

36. I'eomeTp MuecKuii CMBICT TP OM3BOIHOM 1 AU dep eHImana.

37.. ITpaBwmno Jlommrars.

38. IIpom3Boanbie u quddep eHITHaIbl BRICIIHX MTOPSAKOB.

39. IIpu3nak MoHOTOHHOCTH AU dEp CHITUPYEMOH (PYHKITHH.

40. Ompenenenue JOKaJbHOTO dKCTpemMyMma (QYHKIMM OJHOM  TepeMEHHOM.
Heo6xoaumoe yciaoBue T0KaJIbHOT0 SKCTP eMyMa (Y HKIIUH OHOM Iep eMEHHO.

41. Touka neperuda ¢pynkunu. Heo6xoaumoe ycioBue TOUKY nep eruda.

42. Onpenenenre acUMOTOT I'p aduka PpyHKIHH.

43.0mpenenenue nep BOOOpa3Hoi 3a1aHHOM (Y HKIIUHA Ha YUCIIOBOM TP OMEXKY TKE.

44, Onp eneneHre HeOTp €IeJICHHOTO MHTETp ajla M €ro CBOMCTBA.

45.Dopmyia 3aMeHbI TIep EMEHHOM B HEOTIP €/1eTICHHOM HHTETp aJie.

46. ®opmysa MHTETP UPOBAHHUS IO YACTSIM JJIs1 HEOTIP €1eJIEHHOTO MHTErp aa.

47. Onpenenenue OIIP EAEIEHHOTO MHTErpana. Jocratounoe yCIIOBHE
UHTETP UP YEMOCTH.

48. T'eomeTpMUeCKUil CMBICT OTpeneIeHHOro nHTerpana. CBONCTBA OMp eAeIEHHOTO
UHTErpana.

49. dopwmyna Herorona — JleitOnuiia.

50. ®opmya3amMeHbI Iep EMEHHOM B OTIP €1CJICHHOM UHTET aJie.

51. ®opmynaMHTErp UPOBAHUS IO YACTSIM JIJIsI OTIP €A€JIEHHOT0 MHTErp aja.

52. [lonatne HECOOCTBEHHOTO  HHTErpajga ¢  OECKOHEYHBIMH  IIpelejaMu
uHTerpupoBanusi. CBoiicTBa. MeTo 1bl UHTETP UPOBAHUSI.

53. IloHsTHE HECOOCTBEHHOTO MHTETp alla OT pa3pbBHOU (yHKIMH. CBOicTBa. MeTob!
UHTETP P OBAHUSI.

54.9KOHOMUYECKUE TP WI0KEHUS TP OU3BOTHBIX M UHTETP AJIOB.
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21,

IIpumepHbIe TEOpeTHY eCKUE BONPOCHI ISl MOATO0TOBKH K IK3aMeHy

O yHKIMA HECKOJBbKUX Nep eMeHHBIX. [ [pumepsl. [IoBEpXHOCTH M TMHUM yP OBHSL.
[Ipenen, Henp ephIBHOCTD ()Y HKIIUU HECKOJIBKUX MEP EMEHHBIX

YacrHble p OU3BOHBIE (PYHKIINU HECKOIBKUX TIEp EMEHHBIX.

Huddep ennman GyHKIIMA HECKOJIBKHUX MEP EMEHHBIX.

HocratouHoe ycinoBue au@PQepeHIupyeMocTd  (PYHKIMM  HECKOJIBKHX
1€ EMCHHBIX.

[1pouzBogHAs CTI0KHOM PYHKIIMN HECKOJIBKUX IT€P EMEHHBIX.

[1p on3BogHAas 110 HAIIP aBIEHUIO (Y HKIIMU HECKOJIbKUX TIEp EMEHHBIX.

I'paauent. CBoiicTBa rpaueHTAa.

YacTtHble P OU3BOAHBIE BBICIIMX NOPSAAKOB. Teopema 0 paBEHCTBE CMEIIAaHHBIX
TP OM3BO/IHBIX.

JlokanbHbIE SKCTpeMyMbl (YHKIMI HECKOJIbKUX TepeMeHHbIX. Heobxomimoe,
JOCTaTOYHOE YCJIOBHE JIOKAJbHOTO OHKCTpeMyMa (YHKIMA  HECKOJBKUX
1Iep EMEHHBIX.

YcnoBHbIM 3kcTp eMyM. MeTon MHOkUTENEN Jlarp anxka. MeToa noacTaHOBKH.
HauGonbiiee 1 HauMeHbIIIee 3HAYSHHS HETP epbIBHOM (PYHKIIMU HAa 3aMKHYTOM
BBIITY KJIOM MHOKECTBE.

[IOBTOPHBIN UHTETP AJI U €TO CBOMCTBA.

Kpatuble umHTerpanbl m ux cBoictBa. CBeieHHWE JBOWHOTO HHTErpaiga K
MTOBTOP HOMY MHTETp AJTy.

DKOHOMUYECKHE TP WIIOKEHUS TEOPUU (DY HKIIUN HECKOJIBKUX TIep EMEHHBIX.
Omnpenenenne quddep eHIMaIbHOTO ypaBHEHHS, O0IIEr0 M YaCTHOTO P CIICHYS.
[Houstre 3agauu Kommmn.

[Tpumepsl 3a1a4, mp UBOASIITNX K T dep CHIIMATLHBIM YP aBHCHHSIM.

Huddep eHrmanbHbIC ypaBHEHHS C P a3 ICNISIONTAMHUCS TIEP EMECHHBIMH.

Onnop onubie nuddep eHIMaIbHbIC yp aBHEHUS ITep BOTO MO sIIKa.

Jlunerinbie nuddep eHnranbHbIe ypaBHEHHUS ITeP BOTO MOPSIAKA.

Jluneitnple  oaHOponHbie AuddepeHMaibHble YpaBHEHUS TOpsAKa 7.

Omnpenenenne pyHIaMEHTAIBHON CUCTEMBI P CIIICHHI.
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23.
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26.
21.
28.
29.
30.
31
32,
33.
34,
35.
36.
37,
38.
39.
40.
41,
42,
43,

Anroput™ nocrpoenus oouiero pemenns JIOY n-ro nopsiaka ¢ 10CTOSHHBIMUA
ko3¢ punreHTamMu.
[Toctpoenue uacroro pemenus JIHAY c¢ nocrossHupiMu KO3 duieHTaMu B
cllyuae Ip aBoy 4acThIO CIEIMAILHOTO BUA.
MHuosxectBa. Oniep aliuy HaJl MHOKECTBAMU: 00BETMHEHNE, TIEp ECEUEHUE, Pa3HOCTD,
JOIIOJTHEHHE, JIEKAP TOBO TP OU3BEICHUE.
Juarpammel Diinepa — BenHa.
Meron MmaTeMaTHYE€CKOW HHAY KIIAH.
OToOp aKeHHS M IX CBOMCTBA.
bunapHble oTHOIIEHHUS, MX cBOMcTBA. CriocoObI 3a1aHNs1 OMHAPHBIX OTHOIICHUH.
Paz0Ouenus.
OTHO1IEHNS SKBUBAJIEHTHOCTH.
OTHO1IEHUs OP SIKA.
Jloruueckoe ciieJoBaHUE B TOTHKE BbICKa3bIBAHUI.
O061acTh MICTUHHOCTH TP €IUKATA.
ToX1eCTBEHHO UCTUHHBIE U BBITTOJTHUMbIE ()OP MYJIbI JIOTUKH P €AUKATOB.
[Tonsatue rpada. 3aganue v Xxap akTepUCTUKH rpadoB.
Bunei rpados. [Toarpadsr
MaTp uibl CMEXXHOCTU M HHIIUJIEHTHOCTH.
Crernenu Bep LIKH.
Mapuipyt u myTh Ha rpade. Llenb, uuki (KOHTYP ).
Paccrosinue mexxny BepiinHamu. [{luamerp upaauycrpada.
VY nanenue u noGaBiaeHue BepMH B rpade. Y anenue u 1o0asiaeHue peodep B rpade.
CBSI3HOCTb 1 KOMIIOHEHTBI CBA3HOCTHU rpada.

3aada 0 MOMCKE KpaTYanIero myTH MEX Iy Bep IIMHAMHU B Tpade.
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Ipumep 3K3aMeHALMOHHOI0 OMJIeTa

Kaoicooe zaoanue oyenusaemces 6 10 6annos.

1. JInst 3agaHHO#M P OM3BOACTBEHHOU (PYHKITHH
Q(K:L) =12L%3 - K8,
rae Q — o6bEM By ckaemoii p oaykuuu, K — o0bem ponoB (kanurana), L — 00béM
TPYIOBBIX pecypcoB npu Ko = 45, Ly = 26, Haiinute npeaenbHyro (poHI00TIauy,
MpeaebHYI0 HOPMY 3aMEIeHUs TpyJaa KaluTajaoM, 3JIaCTHYHOCTh BBIITyCKa IO
doumam. OTBeTHl JaliTe B BHJE JCCATUUHBIX JIPOOEH C MAThIO 3HAKAMH IOCIHE
JIECATUIHOM 3aIIATOM.

2. Hailnure TOUKH JTOKaJIbHBIX SKCTP EMyMOB QY HKIIUU
f(x,y)=-2y°+x*+16In y —In(x*) —15
Y OTIP €JEJIUTE UX THII.

3. Boruucnure kp aTHBINM HHTETP all

j j (4x + 6y + 3)dxdy

D

1o 00J1aCTH, OTP aHUYEHHOM NP IMBIMU:
X=-1 X=2, y=2x-5 y=-2x+4,

4. Pemwure 3amauy Komu mis quddep eHnmaapHOro ypasaenus bep Hymm
X-y' +4y=4y*: y@) :%.

5. JlokaxuTe METOJOM MAaTEeMaTUYECKOW WHAYKIUMU, 4YTO JJIs JIF0OOro

HAaTypaJbHOTO M = 3 CIPaBeLJIMBO HEPABEHCTBO:

6. Inarpada

COCTaBbTC MaTp MBI CMC)KHOCTU U UTHIIUIACHTHOCTH, CTCIICHU BCP IIIHMH.
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8. IlepeyeHb OCHOBHO M 1OMOJTHUTEIbHOI yUeOHOM JTUTEPATYPbI, He00 X 0IMMO

JIJIS1 OCBOECHUS JUCIUIIJIUHBI.

OcHoBHasiIUTEpPaTypa

1. I'ucun, B. b. JluckperHas MareMaThka: YYEOHHK M MPAKTUKYM JUIs
akagemuueckoro Oakanappuara / B.b. I'ncun; ®unynusepcurer. — Mockaa:
Opaiir, 2016. 383 c. — Tekct HenocpeacTBeHHbIi. — To xe. —2019. - 383 c.
— OBC HOpaiit. — URL: https://urait.ru/bcode/432144 (mata oOparieHus:
20.04.2022). — TekcT: 3JIeKTp OHHBIH.

2. Kpemep, H. II1. JIluneitnas anreopa: yueOnuk n npakrukym / H.III. Kpewmep,
M.H. ®puaman; Ounynusepcurer; non pen. H.II. Kpemepa. — Mockaa:
FOpaiit, 2014. —307 c. — Tekcr: Henocp encteHHsld. Kpemep, H. I11. JIuneitnas
anreOpa: yueOHUK M IIp aKTUKYM 151 OakanaBpuata v CieluaiuTeTa / moJ p ell.
H. II. Kpemepa. — 3-¢ m31., ucnp. u gom. — Mocksa: M3gatenscTBo FOpaiir,
2019. — 422 c. — (Cepus: bakanasp u cneuuanuct). — 9bC HOpaiit. — URL:
https://urait.ru/bcode/432050 (mata oOpamenus: 20.04.2022). — Tekcr:

3JIEKTP OHHBIM.

3. Ilnoxotaukos, K. 3. ba3oBsie pa3aenbl MaTeMaTHKHY JJ1s OaKaaaBpOB B CpeJie
MATLAB/K.3. [InoxotaukoB. — Mocksa: By3oBckuii yuebnuk, 2014. — 571 c.
— OBC ZNANIUM.com. — URL.: http://znanium.com/go.php?id=496199 (nata
oopammenus: 20.04.2022). — TekcT: 371eKTP OHHBIH.

4. CobGonesa, T. C. luckpernas MmaTemMaTKa. YTayOneHHbIH kypc : yueOHuk / T.C.
Cob6ounera, A.B. Yeukun; noxa penaxuuedt A.B. YUeukuna. — MockBa: Kypc:
Nudpa-M, 2016.—278 c. — Tekcr: Henocp eactBeHHbIn. — To xe. —2017. — 3BC

ZNANIUM.com. — URL: http://znanium.com/catalog/product/851215 (nata
obparienus: 20.05.2021). — TekcT: 3MEKTp OHHBIN.

JlonoTHUTEIbHAS JIUTEPATYpa

5. Bunbepr, 3. b. Kypc anreopsi: yuednuk / 3. b. Buabepr. — Mocksa: MIITHMO,
2011. — 591 c¢. — DBC VauBepcurerckas Oubnuoreka online. —
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URL.: https://biblioclub.ru/index.php?page=book&id=63299 (nata o6pamienys:
20.04.2022). — TekcT: 3JIeKTp OHHBIH.

6. Hemumosuu, b.Il. COopHMK 3amad W ynpaXHEHHH IO MaTEeMaTHIECKOMY
aHanu3y: yueobHoe nocooue / B.II. JlemunoBuu. — Cankr-IlerepOypr: Jlanb,
2019. - 624 c. — ObC Jlanb. — URL: https://e.lanbook.com/book/113942 (nata
oopamennst 20.04.2022). — TekcT: 2IEKTP OHHBIM.

/. Coopuuk 3amgauy mo kypcy "Marematnka B skoHomuke". B 3 4. Y. 2:
Marematuyeckuid ananus: yueonoe nocooue / E.H. Open [u ap.]; nox pen.
B.A.Bbab6aiinesa, B.b. 'ncuna. — Mocksa: ®unaHcel v cratuctuka, 2010, 2013,
2017.—-368 c. — TekcT: HENOCP €ICTBEHHBI.

8. ConomoBuukoB, A. C. Matematuka B 3koHOMHuKe. Y. 1: JluneitHas anredpa,
AHAJIUTUYECKAs] TEOMETPUS U JMHEHHOE MpOrpaMMHUpPOBaHUE: YUEOHUK JJis
ctyn. oskoHomud. cren. By3oB / A.C.ConomoBuukoB, B.A.baOaiines,
A.B. bpaunos, .I'. [llanapa. — Mocksa: ®unaHchl 1 ctatuctika; MHOPA-M,
2003, 2005, 2006, 2007, 2011. — 384 c.— Tekct: HemocpencTBeHHBIN. — To XkKe.
— URL: http://lpvserver190/fulltext/Book/TRUDY%Z20F A/Mathematics1.pdf
(mata oopamenus: 20.04.2022). — TeKCT: 37EKTp OHHBIH.

9. ConopmoBuukoB, A. C. MaremaTtuka B skoHoMuKke. Y. 2: MarteMaTH4ecKuii
aHaJu3: YYEOHUK JIsl CTyI. 3KOHOMMU. crell. By30B / A.C. CoJI0/10BHUKOB,
B.A.baGaiineB, A.B.bpawnos, W.I'. lllanapa. — MockBa: ®uHaHCH U
cratuctuka; Hudpa-M, 2003, 2005, 2007, 2011. — 557 c¢. — Tekcrt:
Hernocp eacTBeHHbIN. — To xke. — 1999, — URL:
http://Ipvserver190/fulltext/Book/TRUDY%20FA/Mathematics2.pdf (mata
oopamenus: 20.04.2022). — TeKCT: 2JIEKTP OHHBIM.

10.Tep-Kpuxopos, A. M. KypcMarematuyeckoro aHajiuza: yueOHoe mocooue st
By30B / A.M. Tep-Kpukopos, M.U. [llabynnn. — 8-¢ m3a. (91.). — Mocksa:
Jlaboparopus 3nanuii, 2020—-675 c. — URL:
http://biblioclub.ru/index.php?page=book red&id=222880 (mata oGparieHus
20.04.2022). — TekcT: 3JIeKTp OHHBIH.
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9. Ilepeyenb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHUKAIMOHHONU CeTH

«I/IHTepHeT», HCOﬁXOI{I/IMbIX AJIHA OCBOCHUA JUCHHUITIINHBI

1. OnekTponHo-O6ubmoreynas cuctema BOOK.RU http://www.book.ru

2. DNeKTPOHHO-GMOIMOTeuHas cucTeMa «Y HuBepcuTeTcKas ouommorexa OHJIAMHy»
http://biblioclub.ru/

3. DnekTpoHHO-O0ubIMoTeuHas cucTemMa Znanium http://www.znanium.com

4, DJIEKTPOHHO-OUOIMOTEYHAS CHCTEMa U3/1aTeIbCTBa «FOPAMT» htt ps://urait.ru/

5. DeKTpoHHO-OMONMMoTeYHast cucteMa n3natenberBa [Ipocnekt

http://ebs.prospekt.org/books

6. Hayunas snextponHnas 6ubnmoreka eLibrary.ru http://elibrary.ru
7. HanmnonaneHas anektponHas oubianorexa http://H36.pd/
8. Pecypcel nHGpOpMAIIMOHHO-aHATUTHYECKOTO areHTCTBA IO (DMHAHCOBBIM PIHKAM

Cbonds.ru https://cbonds.ru/

9. [Taket 6a3 manubix komrnanuu EBSCO Publishing, kpymHeiiero arperatopa
Hay4YHBIX PECYpCOB BEAYIINX U3IaTeIbCTB Mupa http://search.ebscohost.com

10.  DrexkTpoHHbIC KOJJIEKIIMSI KHAT U31aTelibcTBa Elsevier
http://www.sciencedirect.com

11. PedeparuBHnas 6a3a qanubix mo mareMatuke MathSciNET
https://mathscinet.ams.org/mathscinet/

12. http://repository.vzfei.ru — KomnbiorepHas oOyuyaroiias nporpamma Jyis
cryneHtoB 1 kypca o nucnuminHe « Matematukay (KOIIP1-M), 3apeructpupoBana
B MHpop MarmorHo-0nbmoteaHoM porye PO, per. Ne 50200000053 o1 08.06.2000.
13. http://repository.vzfei.ru — Beiciras MateMaTuka. Y4eOHO-METOAHYECKOES
nocobue /moa pea. H.III. Kpemepa — M., 2015 (anexkTpoHHast Bepcus B pasieie
«O06pazoBatenbHble pecypchl» Ha caiite «DUHAHCOBBIM YHUBEPCUTET — 3a0YHOE
oOyueHue).

14. http://repository.vzfei.ru — MaremaThueckuii aHalW3 W JIMHCHHAs airedpa.
Meroauyeckue ykazaHUs MO KOMIBIOTEpHOMY TecTHpoBaHHI0O — M.: By30Bckuii
yueOHuk, 2007 (351eKTp OHHAS BepCHsl B paszjielie « YueOHbIe pecypChl» Ha MOpTaje

OuHYHHUBEP CUTETA).
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15. http://repository.vzfei.ru — Matematndeckuii aHanu3. O030pHas JEKIUA YIS
CTyZICHTOB | Kypca Bcex Harmp aBJICHHH.

10. MeToanueckue YKa3aHus Jisd Oﬁy‘lalOllll/IXCﬂ 10 OCBOCHM IO U CHUILIMHbI

CrtyzaeHtaM HEOOXOUMO 03HAKOMUTBCS:

- C coJiepKaHuEM pabouei Ip orpaMMbl TUCIUTLUTHHGI (1anee — PI1/T),

- C LUEJISIMU M 3aJlauaMy JUCUUIUIMHBI, €€ CBS3SIMU C JIP yTMMHU AUCLMILTMHAMU
00pazoBaTeIbHOU TP OrPaMMBl,

- METOJMYECKHMH pa3padOTKaMu MO JTaHHOW AUCLHUIUIMHE, UMEIOUIMMUCS Ha
nH($OP MaIMOHHO-00pa30oBaTelbHOM nopTaje GUHAHCOBOTO YHMBEpPCHUTETA U cailTe
Jlemap TamMeHTa aHaIM3a TaHHBIX K MAIIUHHOTO 00y YeHHUS,

- ¢ TpaduKOM KOHCYJIbTAIlMK TIpernoaBateiel /lenaptamenTa mo u3ydaemon
JTUCLUILTUHE.

N3ydyeHne AUCHMILIUHBI TPEOYyeT CHUCTEMATHUYECKOTO M MOCIEI0BATEIBHOIO
HaKoIIeHUs 3HaHuUW. ClegoBaTeNnbHO, MPOIMYCKUA OTAEIbHBIX TEM HE MO3BOJIIOT
ri1yOOKO OCBOMTH mpeamer. IMEeHHO MO3TOMY KOHTPOJb HaJl CUCTEMAaTH4YeCKON
paboTOM CTYIEHTOB BCEr'/1a HAXOUTCA B LIEHTP € BHUMAHUS TP €110,/1aBaTeNei.

[ToaroroBka K JEKUMOHHBIM M MNPAKTUYECKUM 3aHATUAM IO JUCLUILUTUHE
BKJIIOUaeT B cedsi paboTy C JMTEpaTypHBIM UCTOYHUKAMH, Pa3IMYHbBIMU Oazamu
JAHHBIX, THOW HMH(OpMaImen, 00CyKIeHne MOJTyYeHHOW HH)OPMALIMKU U P ELLIEHUE
TUNOBBIX 3aJay MO pa3jaenaM U TeMaM AUCLHMIUIUHBI, 00CYXXJI€HHWE MOAXOJI0B K
pemennto. Ilockonbky, coriiacHO y4eOHOMY MiaHy, Oojbllas 4acTb Y4eOHOro
BPEMEHHM OTBOJUTCS Ha CaMOCTOSITEIBHOE M3YUYEHUE JUCHUIUIMHBI, TO CTyJCHTaM
TaKKe Mp e1aratoTcs 3aaHus 1l CAMOCTOSI TENTbHOU p a0OTHI.

CamocrosiTenbHas paboTa CTy/I€HTOB MPOXOAUT ayIUTOPHO U BHEAYIUTOPHO.
CamocrosiTenbHasi paboTa CTyIEHTOB BKITIOYAET B C€051 BHITIOJIHEHHUE P a3JIMYHOTO PO
3aJJaHul, KOTOpbIE OPHUEHTUPOBaHbI Ha OoJiee TIyOOKOE YCBOECHHE MaTepHaia
n3ydaemMoil nucuuIuinHbl. K BBINOJIHEHUIO 3aJaHUi 711 CAMOCTOATEIbHOU PadoTh
NP EIBABISIOTCS  CIENyIoIIMe TpeOOBaHUA: 3aJaHusl JOJKHBI  BBIOJIHATHCA
CaMOCTOSITENIbHO U MTPEACTABIIATHCS B yCTAHOBJICHHBIN CPOK, @ TAK)KE COOTBETCTBOBATH
YCTaHOBJICHHBIM TP €00BaHHSIM IT0 0(POp MIICHHIO.

Opranuzanyy caMOCTOSTENbHON PAOOTHI CIIYKUT YyUE€OHO-TEMATUUECKUI IITaH
W3Y4YEHHUs JUCLUIUIMHBL. B 3TOM miaHe yka3zaHa TeMaTuKa JIEKIHM, MpaKTHYeCKUX
3aHSATUMN, BOIIP OCHI U 331aHUS JJ151 CAMOCTOSITEJIbHOT O U3y YEHHUSI.

JlomaiHue 3aJjaHus CIEAyeT BBINOJHATh PEryJasIpHO MPHU TMOJTOTOBKE K
NpPAaKTUYECKUM  3aHATUSIM. KOHTpPOJb  BBINOJHEHHUS  JIOMAIIHUX  3aJIaHUM
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OCYILIECTBJISICTCS B XOJI€ MNPAKTUYECKUX 3aHATHH B TMpoIlecce BBIOOP OUHOTO
coOece10BaHus.

11. TlepeyeHbr WHGPOPMAUMOHHBIX TEXHOJIOTHIi, HMCHOJb3yeMbIX IpPH
OCYLIECTBJICHHH 00pa30BaTeJIbHOIO Impouecca 10 JAUCHUIUIMHE, BKJIIOYast
nepeyeHb He00XOJAMMOI0 NMPOrpaMMHOIO odecrneyeHUss M HMH(OPMANMOHHBIX
CIIPABOYHBIX CHCTEM

11.1. Komnaekm aiuyeH3u0HH 020 RPOZPAMMHO20 0DechedeHus

1. [TakeT 0(UCHBIX TP OTPaAMM.
2.AnTtuBup yc Kaspersky

11.2. Cospemennnie npogeccuonanvhvie 6a3vl OAHHBIX U UHPOPMAUUOHHBLE
CnpagoyHvle cucmemol

1. NudopmanmonHo-nipaBoBas cucrema «l'apanm»

2.udopmaninoHHO-TIpaBOBas cucTeMa «KoHcynbTanT [Troc»
http://wwwi/consultant.ru

3. Dnextp onHas sHIMKIomeaus: http://ru.wikipedia.org/wiki/Wiki

4.Cucrema KOMILJIEKCHOTO PacKpbITUSA nHopMarn «CKPUH»
http://lwww.skrin.ru/

5. denepanbHas cnyx0arocy 1apCTBEHHOM CTaTUCTUKU: http:/www.gks.ru

6. Undopmanmonnas cucrema CITAPK.

7. NUudopmanmonnas cucrema Bloomberg.

8. Uudopmarnmonnas cucrema Thomson Reuters

9. DnekTponHas oubauoreka GunancoBoro yuuepcutera http://elib.fa.ru/
10. Caiit [lenap TameHTa aHaIu3a JAHHBIX ¥ MAIITUHHOTO 00y YeHUs
@UHAHCOBOTO YHUBEPCUTETA.

11.3. Cepmuuuuposannle npozpammusle u annapamusle Cpeocmea 3auiiumol
UH@oOpmayuu - He TP €1y CMOTPEHBI.

12. OnucaHue MaTepUAJIbHO-TEXHUYECKOH 0a3bl, HeEOOXOAMMON 1Jisi

OCYIIECCTBJICHUSA 06pﬂ30BaTeJIbHOFO nmpouecca mo AMCHMIIJInHEe

[ToMerenust 1Jist p OBEACHUS JICKIMIA, CEMUHAP CKUX U TP AKTUYECKUX 3AHSITHH,
TPYNIIOBBIX W WHIMBUAYAJbHBIX KOHCYJbTALMWA, TEKYILIETO KOHTPOJA U
P OMEXKYTOUHOM aTTECTAIMM, a TAKKE MOMEIICHUSI JIJIsI CAMOCTOSITEILHON PaboThI,

JOJIKHBI COJIEP KATh:
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- KOMIIbIOTep ¢ HeoOx0uMbIM [10 U BEIXO/10M B UHTEP HET,
- P OEKTOP,

- 9KpaH,

- MUKp 0(hOH,

- TpeXCTBOpYAaTas yueOHas JOCKa /11 HAIIUCAHUS MEJIOM,

- AYAUTOPHBIC CTOJIBI U CTYJIbA, JOCTATOYHOC YHCJIO ITOCA0YHbBIX MCCT.
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