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JIMCT COIJIACOBAHUI

[Iporpamma cocraBieHa B cooTBercTBUU ¢ TpeboBanussmu ®I'OC BO no HampaBieHHIO
noarotoBku 38.03.01 DxoHomuka, TpoGuiIb> DKOHOMHUKA MPEANPHUITHN U OpraHU3aluit

PazpaboTuuk, x.3.H., noneaT MBanosckas B.1O.

ITporpamma onoOpeHa Ha 3aceqaHuy Kadeapsl TEXHUUECKUE CHCTEMBI B arpoOH3Hece OT
«24» ¢pespans 2023 rona, mpoTokoa Neo.

3aB. kadenpoii, k.1.H, moreHT [llymkos P.A.

PabGouas nmporpaMmMa TUCHHUILTHHBI COTJIACOBaHA HA 3aCEJAHUU METOANYECKON KOMUCCHU
nHXeHepHoro (akymnbrera «16» despans 2023 roxa, mpotoxos Neb.

[Ipencenarens METOAMUECKON KOMHUCCHUH, K. T. H., T0LIeHT bepaenuukos E.A.



1 Hesn u 3aga4M y4eOHOM TUCIUTLINHBI

Heas u3ydyeHusi qucHMIIMHbI «MaremaTnka» — narb 0Oa3oBble 3HAHHMA B OOJIACTH
MAaTCMAaTUYCCKMX HAYK W HAYYUTb IIPUMCHATH IIOJYYCHHBIC 3HAHUA B HpO(l)eCCHOHaHLHOﬁ
ACATCIIBHOCTHU,; 3HAKOMCTBO CTYACHTOB C KOHKPCTHBIMH MATCMATUYCCKMMU MCTOJAMHU,
H€O6XO[[I/IMI)IMI/I IJi1 NPpUMCHCHUA B HpaKTquCKOﬁ ACATCIIBHOCTHU, IJId HU3YYCHHA CMCIKHBIX
AVUCHMILIVH, JJIA IPOAOJLKCHUA 06paSOBaHI/I$I.

3agaum AMCUMIIMHBI:

- HU3Yy4YCHUC OCHOBHBIX TIOHATHI MaTeMaTUKH U OCBOCHHE MCTOAOB PCIICHHUA €€ 3adaY;

- PAa3BUTUC JIOTUYCCKOTI'O MBIIIJICHUS

- MOBBIIIIEHHE OOIIEro YpOBHS MaTeMAaTHUECKOW KYIbTYPHI,

- Pa3BUTUC Yy CTYACHTOB MAarCMAaTH4Y€CKHX HAaBBIKOB, HGO6XOI[I/IMI)IX JIIsL BBI6p&HHOI>i
CIICHUAIIBHOCTH U J1 IPUMCHCHUA MMOJTYYCHHBIX 3HaHWH B I/IH)KeHepHOI\/’I IPAaKTHUKE;

- JIEMOHCTPALUSI CBSI3M PA3JIENIOB MATEMAaTHYECKUX HAYK C IPAKTUICCKUMHU 3a/lauaMH;

- O6y‘~H/ITB HCIIOJIb30BAHUIO KOMIIBIOTCPHBIX IIpOoTrpamMM I PCIICHUA MAaTEMAaTHUYCCKUX
3aa4, UCIIOJBb3YEMbBIX B NPUIIOKCHUAX, a TAKKE I pCIICHUA 3aaa4, CBA3AHHBIX C O6p360TKOI>i
OKCIICPUMCHTAJIbHBIX JAaHHBIX C IPUMCHCHHUEM I/IH(];)OpMaIII/IOHHI:IX TGXHOHOFHﬁ;

- IMOATOTOBKA MCXOAHBIX JAHHBIX IJId IMTPOBEACHUSA PACYCTOB O9KOHOMHWYCCKHUX U COIMUAJIBHO-
3KOHOMHYECCKUX HOKaSaTeJ'IeI\/'I, XapaKTCpUusyromux AcATCIIbHOCTD XOSﬂﬁCTBYIOIHHX CY6’beKTOB;

- MIpUOOpPETEHNE HABBIKOB CAMOCTOSITENILHOM paboThI ¢ yueOHOI TUTEepaTypoii;

- COCTaBJIcHWE ONHCAHHI IMPOBOJUMBIX HCCHG}IOBaHHﬁ, IIOATrOTOBKAa JaHHBIX  JOJISL
COCTAaBJIEHUS HAy4YHBIX 0030pOB U MyOIMKAIUH.

IpodeccuonanbHbIe 321244 BbIIYCKHUKOB
MH(GOPMALIMOHHO-aHAIUTUYECKOE yIpaBJieHHE IpOIeCCaMHU a/IMUHHCTPAaTUBHOIO,
XO35ICTBEHHOTIO, JTOKYMEHTALMOHHOTO ¥ OPraHU3allMOHHOTO CONPOBOXICHHS AEATEIBbHOCTH
OpraHu3aluHy.

2 MecTto qucuunJInHbI B cTpyKkType OOIT

Nunexc nucnumauael 51.0.09.

OcBoeHne y4eOHOM MUCHUILIMHBI «MartemaTuka» OazupyeTcs Ha 3HAHHMSIX M YMCHUSX,
MOJYYEHHBIX CTYAEHTAMU IMPU M3YYEHUH TAKOW AMCIUILIMHBI KaK IIKOJBbHBIM KypC MaTeMaTUKHU
(3HaHHME OCHOB anreOphl, TEOMETPUHM W Havall aHanu3a). CTYISHTHI JOKHBI B COOTBETCTBUU C
HOPMaMM PYCCKOTO JIMTEPATYypHOTO S3bIKA YMETh JIOTMYECKH MHPAaBUJIBHO CTPOUTH YCTHYIO U
MUCBMEHHYIO peYb, 00JIaJlaTh HABBIKOM HamucaHus pedepaTUBHBIX paOdOT M BBICTYIUICHUH C
JOKJIaJaMH Ha 3aJIaHHYI0 TeMy, 00jajarTh KyIbTYpOM W HaBbIKAMH MBIIIJICHUS, a TaKke
HaBBIKAMH PEIICHUS OTBJICUEHHBIX M MPAKTHUUYECKUX 3aJlad C MPUMEHEHHEM HH(POPMAIMOHHBIX
TEXHOJIOTHiA.

ObJ1acTh npodeccHOHATBHOM AeSITeJIbHOCTH BbIITYCKHUKOB:

08 duHAHCH 1 DKOHOMHKA
B pamkax ocBoeHus mporpamMmbl OakanaBpuaTa BBITYCKHUKH MOTYT TOTOBUTHCS K PEIICHHIO
3a/1a4 Mpo¢ecCUOHANBHOMN AEATEIHHOCTH CIIEAYIOIIUX THUIIOB:

- aHAJINTUYECKHUM;

- OpraHU3alMOHHO-YIIPaBICHYECKUI;

- (puHAHCOBBIIA;

- pacyeTHO-3KOHOMMYECKHIA.

O06mbekTh mpodeccuonanbHOM nesTenbHOCTH: [loBeeHNe X03giCTBYIONINX areHTOB, UX 3aTPaThI
U pe3ylbTaThl, (PYHKIUOHUPYIOUIUE PBHIHKK, (QHUHAHCOBbIE M WH(OPMAIMOHHBIE TOTOKH,
MIPOU3BOJICTBEHHBIE TTPOLIECCHI.

K uucny BXoAHBIX 3HAHWI, HABBIKOB M TOTOBHOCTEH CTYIEHTA, MPHUCTYMAIOUIETO K
W3YYEHUIO TUCHUILUIUHBI « MaTeMaTHKay, TOJKHBI OTHOCUTBHCS:

- NUCIUIUIMHA U3y4aeTcsl ¢ MepBOro CeMEecTpa MEepBOro Kypca, MOITOMY He TpelyeTcs
BXOJIHBIX 3HAHUMU, HaBBIKOB U KOMIIETCHIIUH, (OPMHUPYEMBIX B MPOIECCE MOIYYEHUS BBICIIETO



po(hecCHOHAIIEHOTO 00pa30BaHMUSL.

Hucuuruimna «Marematuka» —sgBisieTcss 0a30BOM sl MOCIEAYIOIIETO HM3Y4eHUS
TcUUIUIAH: «TeopHst BEpOsATHOCTEH U MaTeMaTHyecKas CTaTUCTHKa», «MeToabl ONTHMAaIbHBIX
peleHui», «K JKOHOMETPUKaY.

3. Ilnanupyempble pe3yabTaThbl 00yUYeHUs M0 TUCHUILINHE (MOTYJIIO0)
[Ipontecc wm3yueHus: OUCUMIUIMHBI HampaeiieH Ha (OpMHUpPOBaHUE
komneTeHIui B coorBeTcTBUU ¢ ®I'OC BO 1o gjanHOMY HarpaBiIeHHUIO MOATOTOBKH:

CIIEITYIOIINX

Kon m HanuMeHOBaHHe

o KOI[ H HAUMCHOBAHUE HHAUKATOPA TOCTHKCHUSA KOMHeTeHHI/Iﬁ
KOMIICeTCHIINH

YK-1. CnocobeH OCyIIEeCTBIATh
MOUCK, KPUTHYECKUU aHalu3 |
CHHTE3 HH(OpMAIINH, TPUMEHSITH
CHUCTEMHBIN MOIXOA JUIS PEIICHUsI
MOCTABJICHHBIX 33184

N-1lyk1 AHanu3upyeTr 3aady, BBIJCISAS ¢ 0a30BbIE COCTABIISIONIHUE,
OCYUIIECTBIISIET JEKOMIIO3UIIMIO 3a]]a41

NJT-2yx-1 HaxomuT ¥ KPUTHICSCKU aHATM3UPYET HH(DOPMAITHIO, HECOOXOIUMYIO
JUTSI pelIeHHs TTOCTaBJICHHOM 3a/1auu

NJT-3yk-1 PaccmarprBaeT BOBMOXHBIC BapUAHTHI PEIICHUS 3a7a4M, OLICHUBAS
WX IOCTOMHCTBA M HEOCTaTKU

NJ1-4yk-1 [paMOTHO, JIOTUYHO, apryMEHTHPOBAHHO (DOPMHUPYET COOCTBEHHBIC
CyKaeHus u orieHKd. OTiandaeT GpakTbl OT MHEHU, HHTEPIIPETal|ii, OLIEHOK U
T.Jl. B PACCY)KJCHUAX IPYTUX YUYACTHUKOB JESITEIbHOCTH

NJI-5yk1 OmpenenseT W OICHUBACT MOCICACTBHS BO3MOXKHBIX PEIICHUN
3a7a4M

3 CTpykTypa H coep:kaHHe THCHUTITHHBI
OO6m1ast TPyI0E€MKOCTh JUCIUIUTHHBI COCTABIISET 6 3a4E€THBIX SIUHUIL.

4.1 CTpykTypa y4eOHOi 1 CHMIITHHBI

3aouHas popma Ouno-3a04yHast popma
Bupn yue6Hoit paboTh Ounast popua oOyuenu 06yqe§1)mrl) 06y11eH1/I>1q) P
1 cemectp | 2cemectp | 1cemectp | 2cemectp | 1 cemectp | 2 cemecTp

AyIUTOpPHBIE 3aHATHSA (BCEro) 34 32 10 12 34 34
B Tom uucie:
Jlekuuu (JI) 17 16 4 4 17 17
[pakrnyeckue 3ansrus [13 17 16 6 8 17 17
Jlabopatopusie pabotsl (JIP)
CaMocTosiTeJIbHASI padoTa 70 67 94 87 34 92
Bui npoMeKyTOUHOM aTTecTanuu 3a4eT JK3aMeH 3a4er 9K3aMEH 3a4eT 9K3aMEH
KoHTpoab 4 9 4 9 4 18
Obman Tpynoemkocts, 108 108 108 108 72 144
JUCHUNIMHBI, YaChl
3ayeTHbIE eMHULBI 3 3 3 3 2 4

4.2 Copnepsxanue pa3aeioB y4eOHOI 1M CUMNIMHBI

Paszoen 1. Inemenmul 6eKmopHoil anzeopol.

[Ipenmer maremaruku. Mecto MaTeMaTWMKud B CHCTeME HayK. Meroa KoopauHaT Ha
MPSIMOM, TIJIOCKOCTHU U B TPOCTPAHCTBE, N- MEPHBIE BEKTOPHI U ONEPALIMHU HaJ HUMU. BekTophl Ha
IJIOCKOCTH M B IMPOCTPAHCTBE, JIMHEWHBIC OMNEpallMM HaJ BEKTOpaMM M HMX CBOWCTBA.
KonnuueapHocTs M KOMILTAaHApHOCTh BEKTOpoB.  IIpoekmmu Bekropa Ha och. CkansipHOE
Mpou3Be/IeHuEe JBYX BEKTOpoB. CBoiicTBa. BpluncieHue CKaasipHOro NPOU3BEICHUS Yepe3
KOOpPJMHATBl BEKTOPOB. Briuncnenue yrina Mexay JByMs BEKTOpaMHU, YCIOBHE MapallIebHOCTU
Y NEePIEHIUKYISIPHOCTH BEKTOPOB.

JIuHeliHas 3aBUCHUMOCTb BEKTOPOB. Teopembl O JIMHEHHOW 3aBUCUMOCTHU. PasznoxeHue
BEKTOpA Mo JaHHOMY 0a3ucy. [ToHATHS MTHHEHHOTO eBKIUI0BA TPOCTPAHCTBA.



Pazoen 2. Ananumuueckasn zeomempusi.

[lonsiTHEe ypaBHEHUS JIMHUU Ha IUIO0CKOCTU. [IpuMepsl cocTaBineHus: ypaBHEHMsI JIMHUU Ha
IJIOCKOCTH IO 33JaHHBIM €€ TeOMETPUYECKUM CBOMCTBAM. YPaBHEHHME IPSIMOM C YIIIOBBIM
ko3¢ urenToM. YpaBHEHHE MPsMOM B 00IIeM BUae. YpaBHEHHUE MPSMOH, MPOXOJAIIel depes
OJIHY TOUKY, U€pe3 JIB€ TOUKH. Bpluncienne yria Mex1y NpsSMbIMU, YCIOBHS ApaJUIEIbHOCTH U
NEPHEeHIUKYISIPHOCTH TpsMbIX. Kpusbsle BTOoporo mnopsiaka. IlnockocTb B IpocTpaHCTBE.
VYpaBHEHHE IUIOCKOCTH, MPOXOJALIEH Yepe3 AAHHYI0 TOYKY M MMEIOLMN JTaHHBIA HOPMAJIbHBIN
BEKTOp. YCJIOBMSI MapajieIbHOCTH U NEPIEHIUKYISIPHOCTH IUIOCKOCTEH. Yro MEXIy JBYMs
wiockocTsiMu.  OOmMe, KaHOHWYECKHEe W MapaMeTpPUYeCKHe YpaBHEHHS MPSIMOM. YCIoBHUs
MapajuIeIbHOCTH U MEPIEHAUKYISIPHOCTH IPSIMBIX, YOIl MEX 1y psMbIMU. [Ipsimas u miockocTh
B TIIPOCTPAaHCTBE. YIoJd MEXIy HpsAMOMl M IUJIOCKOCTBIO, YCIOBHUS HapalieIbHOCTH U
MEPIEeHIUKYISIPHOCTH IPSIMOM U MJIOCKOCTH.

Pazoen 3. Inemenmol mampuyunozo ananusa.

Marpuipl, UX BUABI U ONEpallid HaJ HAMHU C TIOMOIIbIO TabamyHOTO mporeccopa MS
Excel. Onpenenurenu II, III u n-ro mopsakoB. OCHOBHBIE CBOMCTBa OmpeaeauTencii, MeToapt
BbIUMCIIEHUS omnpenenureneil. OOpaTHas marpuia. BeruucineHne ¢ moMoIbio anreOpanyeckux
nononHeHud. Panr Marpuupl. BelunciieHMe paHra Marpuibl C TOMOIIBIO OKAMMIISIOIIUX
MUHOPOB M TIyTE€M D3JIEMEHTapHBIX MpeoOpa3oBaHuil. basucHblii MuHOp. Pemenue cucrem
JTUHEWHBIX YPaBHCHHI C IMMOMOIIBIO 0OpaTHON MaTpuIlsl TabnmuuyHoro mpoieccopa MS Excel, mo
dbopmynam Kpamepa m meromy ['aycca. BasucHpie Hem3BeCTHBIE W CBOOOJIHBIE HEHM3BECTHBIC.
HccnenoBanne pemieHuss CUCTEMBI N- JINHEWHBIX ypaBHEHUH. [IprMeHeHHne marpuil B MOJENSIX
MexoTpacieBoro Oananca. Jlunelinple onepatopbl. CoOCTBEHHbIE BEKTOPHl UM COOCTBEHHbBIE
3HaueHus. KBagparuunsie ¢popmel. JInnelinas monens ooMeHna. Monens JIeoHTheBa.

Paszoen 4. Beeoenue ¢ ananus.

OyHKIUA, npocredue cBoiicTBa (yHKIMA. OCHOBHBIE CIOCOOBI 3adaHus (PYHKITUH.
00630p mpocTermmx meMeHTapHbIX (QyHKUMA. [Ipumenenus ¢yHkumii B 3xoHoMmuke. [Ipenen
MEePEMEHHON BEJIMYUHBI.

[IpaBerit 1 neBbIN npeaenbl GyHKIMN B TOUke. beckoHeYHO Manble 1 OECKOHEYHO OOJIbIITNe
BenuuuHbl. Teopembl 0 OeckoHeuHO MainbiX. Teopembl o mpeaenax. Boluucinenue mnpenenos
palMOHAJIbHBIX BBIPAKEHUM, MppaAlMOHANBHBIX M TpUTrOHOMETpudeckux (QyHKuui. [lepBbiii u
BTOpOIl 3ameuarenbHble npenensl. HempepeiBHOCTH (GyHkuuu B Touke. JledcTBus Han
HenpepbeIBHBIMU (yHKUIHAMU. CBOMCTBA HEMPEPHIBHBIX Ha OTpe3Ke HYHKIIUM.

Pa3zoen 5. /lugpghepenyuanvnoe ucuucnenue.

[IpousBognass ¢ynkumu. OnpeneneHue NTPOU3BOJHOM, CBOWCTBA, MEXaHUYCCKHM,
F€OMETPUYECKHII U 3KOHOMHYECKUU CMBICI. YPAaBHEHHs KAaCATEIbHOM W HOPMaIM K IUIOCKOM
kpuBoil. Tabnuua npousBoaubsiX. [IpousBonnas cinoxHou ynkiuu. Juddepeniman GyHkiuy,
ero reomerpuueckuii cwmbicia. [lpousBogHas u  nuddepeHIHaNbl  BBICHIUX HOPSAKOB.
[Tpunoxxenue npousBoaHoi. Teopemsr Poms, Jlarpanxka, Jlonurans. MccnenoBanue ¢GpyHKIUU
Ha SKCTPEMYM, BBINYKJIOCTh, TOUKH Neperuda. HaxoxaeHue acMMMTOT, MOCTpOEHUE TpaUKoOB
GbyHKIMHU ¢ TOMOIIBI0 TabnuuHoro nporeccopa MS Excel.

Pazoen 6. @Pynkyuu HecKOIbKUX NEPEMEHHDIX.

OcHoBHble TOHATHS. YacTHble TpHUpaALIEHUs, YacTHble Npou3BojaHbIe. [lonHbIN
muddepennnan (GyHKIUA HECKOIBKMX TEPEeMEHHBIX. YacTHbIE MPOU3BOIHBIE PA3THMUHBIX
nopsiikoB. DyHKIMN HECKOJIBKHUX NIEPEMEHHBIX B JKOHOMHUYECKOW Teopun. KoMriekcHble unca.
KommnexkcHbie uncna, neicTBUs HaJ HUMU, TPUTOHOMETpHUecKas (hopma 3armucu.

Pazoen 7. Hnmezpanvnoe ucuucnenue.

Heonpenenéunsiit unterpan. Ilonsrue nepBooOpasHoi ¢yHkiuu. HeomnpenenéHHblit
UHTETpaJl M ero mnpocreimue cBoicTBa. Tabmuma wuHTEerpagoB. OCHOBHBIE MpPUEMBI
UHTETpUpOBaHUs  (yHKUMH  (HEMOCPEICTBEHHOE  MHTETPUPOBAHUE,  UHTETPUPOBAHUE
MIOJICTAHOBKOM U 10 4acTsM). VIHTerpupoBaHue palioOHAIbHBIX APOOeH M TPUTOHOMETPUUECKUX
¢bynkiuii. Omnpenenéunslii  uHTerpai. Ero cpoiictBa. ®opmyna Hbprorona —JleitOnuna.
Breruncnenne onpenenéHHOro MHTErpaja IMOACTaHOBKOM W mo vacTaMm. IIpuMeHeHune



OTpeNeIEHHOTO HWHTerpaja s BBIYMCICHUS IUIOMAACH IJIOCKUX (GUTryp W OOBEMOB Tel
BpameHus. Vcrnonp3oBaHne MOHATHS ONpPENeNEHHBI MHTErpal B SKoHOMHKe. HecoOcTBeHHBIE
MHTETPaJIbl ¢ OECKOHEYHBIMU NpeiesiaMi HHTETPHPOBAHUSL.

Pazoen 8. /lugpgpepenyuanvhnuie ypasnenus.

Huddepennnanbupie ypaBHEHHS, OCHOBHBIC TOHSTHS, PELICHUS. YpPAaBHEHHUS MEPBOTO
MOpsIIKAa € Pa3AEISIOIIMMUCS epPEMEHHBIMU, OAHOPOJHbIE, JHMHEHHbIE. JuddepeHunanbHbie
YpaBHEHHUS BTOPOTO MOPSIIKA.

4.3. Paznennbl y4eOHO# JUCHUNJIMHBI U BUJ 3aHATHI

Ne [IpaxTu-
. /I_[ Paznen nucuuminHb Jlexun 4ecKue CPC Kontpomnb Bcero
3aHATHS
DJIeMeHTBI BEKTOPHOH anreOpsl
1 1 2 12 1 16
2 | AHanuTHYecKas reoMeTpus 2 2 12 1 17
3 | DIeMeHTH MaTPHYHOTO aHAIH3a 14 13 46 2 75
4 BBenenue B aHaIN3 4 4 15 2 25
5 | JAuddepennnansHoe ncyncaeHne 4 4 18 2 28
6 CDy'HKI_[I/II/I HECKOJIbKHUX IMEPEMECHHBIX 2 2 8 1 13
7 | UHTerpanpHOe HCUHCIICHUE 4 4 18 3 29
g | Hubdepennmansueie ypaBHeHUs 2 2 8 1 13
Beero 33 33 137 13 216
5 Matpuna ¢popMupoBaHusi KOMIETEHIHI N0 TUCHHUIIHHE
‘YHuBepcallbHble 06
Ne i/ Pasznensl, TeMBI JUCIIUIUIMHBI KOMIICTCHIIMH [HCC KOMMICCTRO
VK-1 KOMIIeTEHIIUH
1 DJIeMeHTBl BEKTOPHOH aJreOpsl + 1
2 AHanuTuuecKas reoMeTpHs + 1
3 OneMeHTHl MATPUYHOT0 aHaJIN3a + 1
4 Bsenenne B ananus + 1
5 JuddepennmanbHoe ucarcieHne + 1
6 OyHKIMI HECKOIBKUX NEPEMEHHbIX + 1
7 WHTerpanpHOE HCUHCIEHHE + 1
8 Junddepennmanpapie ypaBHEHUS + 1

6 OOpa3oBaTe/ibHbIEe TEXHOJIOTHHU

O0beM ayTuTOPHBIX 3aHATUIN: BCero 66 yacos, B TOM 4Hclie JeKiuu 33 yaca,
MpaKTU4ecKue 3aHsATHs 33 4Yaca, MHTEPAaKTUBHBIE 3aHATUS OT 00IIero oObeMa ayJUTOPHBIX
3aHATHH cocTaBisTIOT 45%.

Cemectp Bun 3anarus Hcnonp3yeMble HHTEpaKTUBHBIE 00pa30BaTEIbHBIE TEXHOIOT N Konmuaectso
(JI, 113, JIP) 4acoB
1 JI JleKIIMM-BU3yAJU3ALUM 10 TEMAaM Kypca:«N-MepHbIE 6

BEKTOPHI U OMepaliy Hax HUMW», «KpuBbie BToporo
nopsaka», «Ilmockocts B mpocTpaHcTBEY, «MaTpHIlbl, HX BUIH,
oneparmmny, «JInneitHas Mozens ooMeHa», «Moaemb
JleoHThEBA» C MPUMEHEHNEM Npe3eHTanni (B MyIbTHMENA)

1 113 TexHosorust npo6jeMHOro o0y4eHus 10 TeMe 2
«MHpOpMAIMOHHBIE TEXHOIOTHH, UCIIOIb3yeMbIe TIPH
M3yYCHHUHU JUCUHUILUTHHBL: (OPMHUPOBaHUE MATPUII JaHHBIX Big
Data»




113

IIpobaemHuoe 3ansiTHE HAa TeMy «IIpsiMast Ha IIOCKOCTH C
TIPUMEHEHNEM TIPEe3eHTAIHH (B MYJIBTUMENA)

113

MYJBTHMeEHA)

TexHosorus npod1eMHOro 00y4eHus 10 TeMam
MIPaKTHYECKHUX paboT: «PerieHne cucTeM ¢ MOMOIIBI0 00paTHOM
MaTpuLbl», «Pemenne cuctem merogom Kpamepay, «Pemenne

cucTeM MeTonioM ["aycca» ¢ mpuMeHeHHneM npe3eHTanuil (B

113

IIpobaemuoe 3ansitne Ha TeMy « COOCTBEHHBIE BEKTOPHI U
COOCTBEHHbBIE 3HAYEHHSI JINHEWHHOT O OIepaTopay ¢
MIPUMEHEHNEM TIpe3eHTaluii (B MyIbTUMENNA)

Jleknuu-BU3yaIM3ammm 1o TeMaM Kypca: «beckoHeuHo Maitbie
1 OeckoHeuHO OonblIne BeTMurHbDY; «IIpenenst n
HETpephIBHOCTH (YHKIWY; «[Ipon3BonHas ¢pyHKIMH, e
MeXaHH4YeCKHH, TeOMeTpUYecKuil cMbIci»; «IlepBooOpasHas
¢ysxmny; «Heonpenenéuueiii uaTerpan. OCHOBHBIE METOIBI
UHTETpUpOBaHus»; «OnpenenéHHbIi HHTErpa;
«duddepenunansubie Ypapuenus | n 1l nopsaxa»
«CrerneHHbIe pAIbD) C UCTIOIb30BAHUEM NPE3EHTAIHH.

13

(byHKIUH,
npuMenenneM Excel

CIoCcoOBl  3aJIaHus,

rpadukn»

[Ipobnemuoe 3ansitue 1o Teme: «OCHOBHBIE BJIEMEHTapHBIC 2
HUX CBOMCTBA,

C

I13

MOCTPOCHHUE IPadUKOBY.

[Ipobnemuoe 3aHATHe mno Teme «lccnenoBanue QyHKIMN, 2

I13

YaCTHBIC MPON3BOIHBICY.

I'pynnosoe 3anATne «DyHKIMS HECKOIBKUX IEPEMEHHBIX, 2

I13

I'pynnosoe  3aHsATHE

«nTerpupoBanue
Jpo0ei» 1 «MHTErpUPOBaHHE TPUTOHOMETPUIECKUX (QYHKLIHNY.

palMoHaNbHBIX 2

Hroro
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7Yu4yeOHO-MeTOAMYECKOE 00ecTiedeHne CAMOCTOSITeIbHOM PadoThl CTY/1€HTOB.

7.1 Buabl caMoCTOATEIbHOI PadOThL, MOPSA0K UX BHINOJHEHUS U KOHTPOJIS

Ne MeTon KOHTPOJIS
W Paznen mucummiunel | Bugsr CPC [Mopsinox Beimonuaenust CPC A p
1 OIEeMEHTHI Tloaroroska k 113, Pabora C JIEKIIMOHHBIM | 3armmra
BEKTOPHOHI BBIIIOJTHEHUE MaTepuaioM, OCHOBHOM U | KOHTPOJIbHOM
anreOpoI KOHTPOJIEHOW PaboTHI JIOTIONTHUTENLHON JINTEpPaTypoi, | paboTbl
HMHTEPHET-PECYPCaAMH,
moAroroBka oryera 1o I13
2 AHanuthdeckas Tloaroroska k 113, Pabora C JIEKIIUOHHBIM | 3armra
TeOMETPHSA BBINIOJTHEHHE MaTepuaoM, OCHOBHOH U | KOHTPOJIBHOH
KOHTPOJIEHOU PaboTHI, JIOTIOTHUTENBHOM JTUTEpaTypoil | paboThl
MOATOTOBKA K TectupoBanue
TECTHPOBAHUIO
3 DJIIEMEHTHI [Tonroroska K I13, | PaGora C JIEKIIMOHHBIM | 3armmra
MaTpPUYHOTO aHAJHN3a | BBIIOTHEHHE MaTepHaIoM, MOATOTOBKA | MHIAWBHIYATBHOM
WHAWBUAYaIbHOW paboTsl, | ordera mo 113 pabortsL,
KOHTPOJIbHOM pabortsl, KOHTPOJIbHOU
TOITOTOBKA K pabotsr
TECTUPOBAHHUIO TectupoBaHue
4 BBenenune B ananns TToaroroska K IIP,
Pabora C JIEKIIUOHHBIM TectupoBanue,
BBIIIOJTHEHHE 9y
. MaTepHaIoM, OCHOBHOM H® 3aInTa
WHIWBUAAYAIEHOW paboTHL, . N .
JIOTIOTHUTENBHOW JTUTEPaTypoH, WHINBUAYaITEHOM
MOATOTOBKA K
HuTepHeT-pecypcamu pabotsr
TECTHPOBAHUIO
5 nubdepermmansaoe | IlogroroBka K IT1P,
HAuddepert ul ’ TecTupoBaHHe,
HCUYHCIICHUE BBITNOIHEHUE PaGora c JIEKITHOHHBIM samuTa
WHIWBUAYAILHOW pabOThI, | MaTepHaioM, WHAWBUAAYaIbHAS .
WHIUBUAYaITEHOM
IIOATOTOBKA K | pabora
paboTbI
TECTHPOBAHUIO
6 PyrKiIN ITonroroska K IIP, | PaGora C JIEKIIMOHHBIM 3ammura




HECKOJIBKHX BBITIOTHEHHE MaTepuanoM, OCHOBHOH KOHTPOJTBHOM
MePEMEHHBIX KOHTPOJIBHOM PaboThI JIOTIOTHUTENLHOM JINTEPaTy PO, paboThl
7 HuTterpansHoe Brmonuenue 3amura
. Pabora c JICKIOHHBIM .
HCYHUCIICHUE WHJMBUIYalIbHOW PadoThI, WHJIMBU]yaJTbHOU
MaTepuanoM, WHIUBUIyaIbHAs
TIO/ITOTOBKA K paboTsl,
pabora
TECTUPOBAHHIO TectupoBanue
8 Jnddepennmansusie ITonroroBka K I1P, | Pabora c JIEKIIUOHHBIM Tecruposanue,
ypaBHEHHS 3ammra
TIO/ITOTOBKA K | MaTepHaioM, HHAUBHAyAIbHAS .
WHJIMBUyaTbHON
TECTUPOBAHHIO pabora
paboThI
7.2 KOHTpOJIbeIe BOIIPOCHI IJIsA CAMOIIPOBEPKHA
JI‘I{i/_) Pasten KoHTpoJIbHBbIE BONPOCHI /1JIsl CAMONPOBEPKH
o | AmcuHmHmLL
3ananue 1. JlaHbl TOUKH A(—]_;O;S) , B(5;3;]_) . HaliTu xoopiMHATHI U JUIMHY ~ BEKTOpa
AB.
3ananue?. /laHbl KOOpAMHATHI BepIIrH TpeyroasHuka ABC:
A(—8, 6) , B(—6; 7) ,C(—]_O;]_O). [TocTpouTh Ha YepTekKE TPEYTONBHUK U
crenyiomme sextoper: 1) @ = AB ub = AC;2) 2a;3) 3b;4) —3b ;5) 2a +3b ; 6)
2a—-3b .
L 3“eMeHTLj 3ananue3. [lanbl BepiunHbl YeThipéxyronsauka ABCD :
BEKTOPHOM . .. - .2
are6phI A(—4,-3,-2), B(2,—2;—3), C(-8;—5;1), D(4;—3;—1). Mokasats, uto ero
JMaroHaJIX B3aMMHO IEePIECHANKYIIAPHBL.
Bamanmed. Bekropsi A u b obpazyror yron ¢ =120°, npuuém al=3u ‘6‘ =5.
Onpenennts ‘g - 5‘ .
53ananue 5. Cuna F npusnoxkena k Touke A. Onpenenuts MOMEHT TOH CHIIBI
ornocurenio Tourn N : F = {4;7,-3}, A(5,-4;2), N(8;5;-4).
3ananue 1. JlaHbl KOOPAMHATHI BepIIUH Tpeyronbauka ABC A(—ll; 8), B(13;15) ,
C(1;,—1) - Haitru: 1) ypauenus cropon tpeyroibauka ABC u yriuoBbie KO3pQUIHMEHTBI dTHX
cropow; 2) yroi C tpeyroibuuka ABC; 3) ypasuenue Mmequansl AM ; 4) ypaBHeHue
BBICOTBI CH U KOOpAMHATHI TOYKH H ; 5) ypaBHEHHE NPSIMOi I, NPOXOAAILIEH uepes
BepunHy B mapaiiensHo ctopoHe AC ; 6) MOCTPOHUTH Ha KOOPAMHATHOMN IUTOCKOCTH
2 AHIMTHYECK | peyrompuuk ABC , memmarny AM , Beicory CH i mpsimyro l.
asi TECOMETPUA 2 2
3amanue 2. IloctpoiiTe KpUBYIO, 3aJaHHYI0 YPaBHECHHEM L — L =1, e& dokycs
16 25
(pokyc), ykaxwure, 4eMy paBeH IKCIEHTpUCHTET. Ha 3ToM e depTeike MOCTpOiTe TOUKY
M (2;—37z/ 2) , 3az1aHHyi0 CBOMMH NIOAPHBIMU Koopaunatamu (0 (), 1 ykaxkuTe,
JISKHT JIM OHA HA KPUBOM, BHYTPH KPUBOM MM BHE KPUBOU.
3amanve 1. BemmomHuTe IEHCTBHA ¢ MATPUIIAMU MATPHUIIAMHU C TIOMOIIBIO TA0INIHOTO
nporieccopa MS Excel
-1 2 0)(4 5 4 4 -5 6
OneMeHTEI 9 3 5||-9 23 5|-47 -8 3
3 MaTPHYHOTO 61 7/lsg 2 1 1 2 4
aHanm3a
2 -3 1
3ananue 2.Haiitu panr matpunst | 8 4 -6
-4 6 -2




3Xx—-4y+5z=10
3ananue 3. Pemmte cucremy meronom Kpamepa! — 2y 4 3y —-32z=-5
X+2y+2=8
3x—4y+5z-k =10
X+3y-3z+2k=-5
X+2y-z+k=8

3aZ!aHI/Ie 5. HaiiTi coOCTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BCKTOPBI JIMHEHHOT 0 oreparopa:

4 6

0 2)
3ajanue 6. Pemuth cucremy MHENRHBIX ypaBHeHui AX=B no ¢opmyne X=A "B ¢ nomoupsro
tabnuyHoro npoueccopa MS Excel

3Xx—-4y+5z=10
—2X+3y—-3z=-5
X+2y+2=8

3ananue 4. Pemute cuctemy Mmeronom ['aycca

Y|

Ykaxxute HoMep IPaBUIBHOIO OTBETA.

1.YT0 U3 3TOr0 HE ABISAETCS KOMIBIOTEPOM?

1) Cepaep

2) [Tnanmer

3) HoyT0yk

4) Cwmaprdon

5) Bce sBistrorcst

2. CKOJIBKO aHTHBUPYCHBIX IPOrPaMM JIOJDKHO OBITh YCTAHOBJIEHO Ha KOMIThbIOTEpE?
1) Onna

2) He 6omee Tpex
3) Yem Gonblire, TEM TyUIIie
4) MuHEMYM 1B

3. Y10 00BIYHO MBITAIOTCS TOXUTHTH XaKePbl PH THITMYHON (UIIHHr-aTake?
1) JInunbie @otorpaduun

2) [Mapornu

3) Hubopmanuro o 6aHKOBCKOM CUeTe

4) JlenoBble (aisl

4. YTo U3 NEepedncIeHHOr0 He SBISIeTCS CErOAH TPEHIOM B 00JIaCTH IM(PPOBBIX TEXHOIOIHH?
1) VYBenuueHne MakCUMaIbHOTO 00beMa KOMIIAKT-IHUCKOB B CBSI3HM C POCTOM 00beMa
XpaHeHus UH(opMaLuii

2) [NoBbIlIEHUE CKOPOCTH TIepenayy JTaHHBIX

3) PacnipocTpanenne cKopoCTH HCKYCCTBEHHOTO HHTEIUIEKTa

4) Pacnipoctpanenne TEXHOIOIM1 BUPTYaJIbHOM pEeaIbHOCTH

5. Kakue nmporpamMMBbI HCITONIB3YIOTCS [T YMEHbIIeHHs o0bema (aiinos?

1) [IporpaMMbI-HHTEPIIPETATOPHI

2) [IporpaMMbI-TpaHCIATOTHI

3) [IporpaMmbI-pe3epBHOTO KOMHPOBAaHHS

4) [porpaMmbI-apXHUBaTOPHI

6. B kakom ciryaae Bam moxer monanooutscst CVV2/CVC2- ko 6aHKOBCKOM KapTh?

1) OmnuaTa MOKYTIKU B HHTEPHET-Maras3mHe

2) Ob6pamenne B ciryx0y TOAIEPKKH OaHKa

3) OrmraTa MOKYIKY Ha Kacce B MarasmHe

4) Iepeson nerer uepe3 SMS-6ank

7. Uucrpyment Excel, mossonsromnmit 06001MTE TaHHBIE TIPH 00paboTKe HH(H)OPMAIITHH:
1) [pe3senranust

2) Csonuas Tabauna
3) TekCTOBBINA PEAAKTOp
4) I'padmuecknii penakrop

8. Kakas kyaBHIIIa UCIIONB3yeTCs ISl BBIJIETICHUS TPYIIIBI 00BEKTOB (ITarnoxk, (aiinos),
PacIIoNOXEeHHBIX HE OIS ?
1) ALT




2) CTRL

3) ENTER

4) SHIFT

9. B yem 3akirouaeTcs MONOKUTEITHHOE BIUSHIE COBPEMEHHBIX TEXHOIOTHIA U IEKTPOHHBIX
YCTPOMCTB Ha OKPYKAIOIILYIO Cpeny?

1) CokparlieHue Yrcia TPaHCIIOPTHBIX IepeMeneHuUH

2) Bonbmast nonst uHbOpMAaI|K, ¢ KOTOPOi padoTaroT JIFOH, XPAaHUTCS U TIEpEaeTCs B
SNIEKTPOHHOM BHUjIE

3) Hcnonp3oBanne ceHCOpOB, AaTYMKOB, TAMEPOB, TO3BOJISIOIINE YIPABISATH JOMaMHU,
3MaHUSIMHA U SKOHOMUTD JIEKTPOIHEPTHIO, OTOIICHHE.

4) Bce BapuaHTHI BepHBI

10. Kaxoii 3HaK UCTIOnb3yeTcs U1l YBEAOMIIEHHSI O TOM, YTO aBTOPCKUE MpaBa Ha
TIPOU3BEIEHUE OXPAHAIOTCS?

1) BbykBa «C» B okpyKHOCTU

2) Byksa «P»

3) Byksa «®D»

4) JloroTun KOMIaHUM

11. Kakue TeXHOIOrUM MOXKHO MCIIONB30BATh [UIsl pacrpocTpaHeHus HHpopMarn?
1) ONeKTpoHHAas o4YTa

2) BKonTakxre

3) Instagram

4) Bce nepeuncnennoe

12. HazoBuTe Tpu moaxoma paboThl ¢ HHpOpMaIuen?

1) CucTeMHBIN, KpUTHYECKUH, TU(POBOI

2) AHanUTHYECKUH, TPOrPaMMHBIN, OTKPBITHII

3) WHbpopMaIinoHHbIH, OpraHu3alluOHHBIN, CHCTEMHBIN
4) CucTeMHBIH, TPOrpaMMHBIHN, TOYEUHBIN

13. Ha3oBuTe OCHOBHBIE IPUHIIMIIBI TyMaHNU3Ma, KOTOPbIE HEOOXOAUMO YyUUTHIBATh NIPU
BHEZPEHHUH LU(POBBIX TEXHOIOTHH

1) I'apanTHU OCHOBHBIX ITPaB YeIOBEKA, MOAJECPIKKA CIa0bIX, BOSMOKHOCTD
(OopMHPOBaHMS OCHOBHBIX COLMATIBHBIX 1 HDABCTBEHHBIX Ka4eCTB JINYHOCTH, TIO3BOJISIOLINX
caMopeaIn30BaThCsl, UCTIONbB3Ysl OOILECTBEHHBIE IIEHHOCTH

2) HpaBscTBeHHOE pa3BUTHE JIMYHOCTH

3) LleHHOCTD KU3HH

4) Her npaBunbHOro OoTBETAa

14. Ha xakom aTare Haxoqurces ceituac Poccust?

1) OTKpBITOE TOCYIAPCTBO

2) DIIeKTPOHHOE TOCYIAPCTBO

3) JIMCTaHITHOHHOE TOCYIAPCTBO

4) Hudposoe rocynapcTBo

15. Kakue stams! 1iu)poBoOii 3peocTr MPOXOAUT TOCYAaPCTBO?

1) OnekrponHoe, OTKPBITOE, MOIHOCTHIO IUPPOBOE

2) OnekTpoHHOe, J{UCTaHIIMOHHOE TEXHOIOTMYECKOE, OTKPBITOE, «YMHOE»
3) OnekrponHoe, OTKpeITOE, JlaTanleHTpUIHOE, TOTHOCTHIO HU(POBOE, «YMHOEY»
4) OnexrponHoe, OTKpeITOE, JaTareHTpUIHOE, TOTHOCTHIO HU(POBOE,
15. Kaxne UT crienmanbHOCTH CYIIeCTBYIOT? MHOXECTBEHHBIN OTBET

1) Bak-ent pazpaborunk

2) ApXHUTEKTOP

3) 1Q-umxeHep

4) UX- nusaiinep

16. Kaxne T ananuTHKH CymecTBYIOT? MHOKECTBEHHBIN OTBET

1) CHCTEeMHBIN aHATTUTHK

2) AHAIUTHK aHaIHM3a

3) AHAINTHK JAHHBIX

4) busHec-aHamMTHK

17. Kakue tanst T xomnanuii Ber 3HaeTe? MHOXECTBEHHBIH OTBET

1) Be6-cepBuch

2) Craprpek

3) MobunsHas pa3paboTka

4) Paszpaborka urp

18. Yto o3nauaer nousrue «VUCA-mup»?

1) VI3MeHYnBOCTh, HEONPEIEIEHHOCTD, CIIOKHOCTh, HETOXOAHOCTh
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2) I/I3M6H‘II/IBOCTB, HCOXHNJIaHHOCTB, CJIIOKHOCTh, HCOOTHO3HAYHOCTD

3) M3MeHunBOCTE, HEONPEEIEHHOCTD, CIIOKHOCTD, HEOTHO3HAYHOCTh

4) M3MeH4nBOCTB, HEONPENEIEHHOCTh, CMEIOCTh, HEOAHO3HAYHOCTh

19. YTo OTHOCHUTCSI K CKBO3HBIM TEXHOJIIOTUSIM? MHOKECTBEHHBIN OTBET

1) TexHONOrMsA MPOBOAHOM CBA3U

2) Boneimve nanxbie

3) Heiiporexuonoruu

4) CucTeMsl pacnpeelIeHHOTO peecTpa

20. Yto BBI MOHUMAETE MOl ACHHXPOHHBIM OHJIalH-00ydeHue?

1) ®dopmMart, Ipu KOTOPOM KOHTAKT MEXy CIyIIATeIsIMU U IPENofaBaTeIeM 3a1epKaH

BO BPEMEHH. YUYACTHUKH HE TIEPECEKAOTCsI B (PU3UUECKOM MPOCTPAHCTBE, HE BUIAT IPYT
Apyra

2) Ciymareny MOryT noiny4arh HHQOpMAIUio, paboTaTh ¢ Hel CaMOCTOSITEIBHO WITH B
rpymmax

3) [porecc B3auMoICHCTBHS CIYIIATENS U TPETONABATENS HA PACCTOSIHUH C
COXpaHEHHEM BCEX MPUCYIIMX OOYYCHHIO KOMIIOHEHTOB

4) Her npaBunbHOro orBera

21. Kakvie HHCTPYMEHTBI IPUMEHSIFOTCS TIPH HCIIOMb30BAHUH CHCTEMBI PacIpe/IeICHHOTO
peectpa?

1) CMapT-KOHTPAKTHI
2) Excel,
3) Slanexc

Her npaBuibHOro OTBETA

BBenenne B
aHaIu3

Ykaxxute HoMep MPaBUILHOTO OTBETA.

1.Yucno b HasbBaeTCs IIpeeoM YHCIIOBOI OCIIENOBATENBHOCTH Yy,

ecmu st moboro & > 0. Haiimercs takoe marypansHoe unciao N, 9TO Ui BCEX WICHOB
MOCIEN0BATENLHOCTH, HOMEP KOTOPBIX N > N, BBINOIHAETCS HEPABEHCTBO.

Dlyn —bj=z¢; 2) |yn —bl<&;
3|yn—b=¢; 4)|yn-bl>& 5)|yn-bl<e
2. lim 2X+1; 1)2/3; 2)-1/8; 3)0; 4)-3/5 5)7;
x—>33x_8
3 lim ——= 1)-5/2, 2)5 3)—uw; 4)+w; 5)0;
x—2+0 %X~

4. Ilycts Ot(X) u IB(X) OeckoHeYHO Maible mpu X —>d, OHUM Ha3bIBAIOTCA

SKBHBAJICHTHBIMH, eci || [M) ix) = 11 2)0;, 3)L 4)+wo; 5)oo;
X—a a(x)
5. Yucno b maseiBaercst mpenpenom Qydkumu Y = f(X) mpu X —> +00, ecnu i

T000T0 TONOXKUTEIBHOTO YHCIA £ MOXHO HAaiTH Takoe umcio N, 4To JIsi BceXx X,
Oonpmux N, BEIIONHIETCS HEPABEHCTBO.

DIf(x)-b>& 2)[f(x)-b=¢& 3|f(x)-b<e 4)|f(x)-b<e& 5)|f(x)
X -3x N3 3w 5 o

6. lim>——X= 10, 2-3 3)-w; 4+ 5)-2

x—0

-b > ¢;

BbIuncianTh MPOU3BOAHYIO 3aaHHON (PYHKIUH C MOMOINBI0 Tabnu4HOro mpomeccopa MS
Excel

1) y=4x2 - 4x + 6 B TOUKE X=2

2) f(x)=3cos3x B Touke X=T1/2

3) f(x)=2lg2x B Touke x=10

4) f(x)=In3(x)+3x2-log2x B TouKe 8.

VYkaxkute HoMep MIPABUIBHOTO OTBETA.
’
1. Io onpenenenuro, f (Xo ) =

11



f(xg +Ax)- f(xg). f(xg +Ax)— f(xg)

D lim ;2 lim :
Ay—0 Ay Ax—0 AX
3) I'm f(XO+AX)_f(XO). 4) Im f(y)_f(X0+AX)
I ? I ]
Hubdepen- Xg + AX AX
HATEHOE AX—0 0 AX—0
MCYHCIICHNE 5) lim f (X)— f (Xo + AX)_
AX-0 AX
2. 3nauenue npoussonHoit pyrkimu Y = In sin 1 ; BTOUkKe X( = 0 pasno:
X+
1) 2ctg; 2) 2tg4; 3) —2ctg4; 4) —2tg4; 5) 4tg4;
XS
3. 3HadyeHue MPOU3BOIHON QyHKIHK Y = (X2 +1) B TOuKe X() = 1 pasmo:
)3, 2)6; 3)3In2 4)2(n8+1); 5)4(In8+1)
d _f1_+2
4. TITpousBonHas & GbyHKIMH x=v1-t 3aJJaHHOM MMapaMeTpU4ecKH, paBHa:
dx y = arcsin t
2t t 1
D7 ) —=—= Y- 4H-t 5 2ty1-t2;
1-t 212 t
s 3 N " y_1.(2_.,2
. 3HaueHne POM3BOHON HEsIBHO 3aaHHON QyHKumu arctg — = E In{x“ + Y~ | B TOuKe
X
(1,0) paBHo:
D0 2L -1 42 5-2
6. Eciu pynkums | (X) HMEET B TOuke X() JIOKaJIbHBIN dKcTpeMyM U auddepeHimpyema B
3TOM TOYKE, TO:
Df '(X) =0, 2)f '(Xo) <0, 3 f '(XO ) >0, 4f '(Xo) He CYIIECTBYET
5) f'(xo)="f(xo)
3ananue 1. Haiftu gacTHbIE TPOU3BOIHEIE IIEPBOTO U BTOPOTO MOPSIIKA U TTOTHBIH
.o X
muddepentman dpyakmun Z = SN —;
y
3amanue 2. Onpenemnts rpagnent pynxman Z = IN(X— y?) B1ouxe M (1,0) .
3ananne 3. Mccnenosars Ha sxerpeMyM ynkimio Z = X2 —2y2 +3xy— X +1.
3ananue 4. 3anana GyHKIWMS ABYX TepeMEHHBIX Z=<H <P, Hajitn: 1)
02z 0%z
DyHrIH YaCTHBIC TIPOU3BOIHBIE BTOPOTO MOPSIKA 7 '3 y 5> ; 2) nonHbIi guddepernuai
HECKOJIBKHX 5 5
TIepeMEeHHBIX dz.3 0z 0°z .
GhyHKIIIHT ; 3) cMeIIaHHBIE YaCTHBIC TIPOM3BOIHBIC % ay , 8y EVE ) TpaeHT
GyHKIMH Zz—F <M 5 rouxe I\«Qd 2
3aganue 5. MccnenoBate Ha SKCTPEMYMBI (DyHKIHIO ﬁ—ﬁ%
VKaxuTe HoMep NPaBHILHOTO OTBETA!
Hnterpansaoe 4. .
HCUYHCIIEHUE 1 _[ (3 - ZX) dx;

12




)5 ) )5
pB=2XP o g B2 o g B
10
dx
2. | ;
A3 —2X
1) —3-2x+C; 2)243-2x+C; 3)+v3-2x+C;
1-10x
1) n1-10x|+C; 2)01In[1-10x+C; 3)-01In[1—-10X+C;
4.1 COS X i
.4
sin ™ x
1) - 13 +C; 2) 13 +C; 3)- 15 +C;
3sin ® x 3sin ® x 5sin ~ x

5. j3\/5—6xdx;
3/ 4
1)—%3\/(5—6x)4 +C; 2)@- -2 _.c

| Y(5-6x)
6. je‘&%;
1)e‘&+C; 2)%e*&+c; 3)2e‘&+C;

8 Huddepen-
L1aIbHbIC
ypaBHEHHS

VYKaxuTe HoMep MPaBHIBHOTO OTBETA.

1. Iuddepentmansroe ypapuenue Y + (y’)3 +sin Yy =0 ecrs ypasHenwue...nopsKa
1) 1-ro; 2)2-ro; 3)3-ro; 4)4-ro;
2. YacrHev pemennem ypasuerus Y — Y = 0 spnsercs gysxims:

Hy=cosx; 2)y=eX; 3y=x% 4y=2-x

o 2
3. Kakas u3 (pyHKIMIA SBISETCS YaCTHBIM pelenneM ypasnerus X~ -y =17

1 1 1
Dy=25 2y="+L 3y=-=; 4y=x%
X X X

4. Kakas u3 QpyHKIMIH HE SIBISIETCS] YACTHBIM PEIICHHEM YpaBHEHHUS y' =sin x?
15
1) y=cosx—-2; 2)y=-cosx—2; 3)y :?—cosx; 4) y =7 —COSX;

5. JluHeHHBIME OMHOPOAHBIM ypaBHeHHEM II-To mopsimka ¢ MOCTOSHHBIME KO3 QHUIIEHTaMH
SIBTSIETCS ypaBHEHHE. ..

Dy =sinx+2 2)y"+4y' +3y=e%; 3)y"+4y' +3y=0; 4)y"+4axy'+
y

6. YpasHenne Y'+— = y2 SABIIACTCS ...
X

1) JIuneitaeiM quddepeHInanTsHBIM YPaBHEHUEM.

2) YpaBHEHHEM C pa3AesIOIIUMICS IePEMEHHBIMH.

3) duddepenunansupiM ypaBHeHHeM I-ro mopsaka, JOMycKaroImuM
TIOHIDKEHHUE TIOPSAIKA.

4) Ypasuenuem beprymnm.

7.3 Bonipocsl 171l IPOMEKYTOYHOM aTTeCTAUU
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el A =

14.
15.
16.
17.

18.
19.

20.
21.
22.
23.
24,
25.
26.
27.

28.
29.
. Kakue stans! udpoBoii 3peocTu NpoxXouT rocy1apcTBo.
31.
32.

30

33.
34.
35.
36.

37.

Bomnpocs! Kk 3auery

[Ipoexuus BekTopa Ha oChb. JIMHENWHAsE 3aBUCUMOCTb BEKTOPOB.

N-MEpHBIE BEKTOPBI U ONIEPALMH HAJl HUMHU.

[IoHsATHE TMHENHOTO U €BKIIMI0BA IIPOCTPAHCTBA.

JlexapToBa cucTreMa KOOPAMHAT Ha IUIOCKOCTH M B INpPOCTpaHcTBE. Moaynb BEKTOpa.
Hamnpasisromuye KOCUHYCHI.

JluHeiiHple omepalMyM  HaJ  BEKTOpaMH, 3aJaHHBIMHU  MPOEKIUSAMH. Y CIOBHUE
KOJIJIMHEAPHOCTH BEKTOPOB.

HaxoxneHne paccTosiHusA MEXIYy JBYMS TOUKaAMU.

[enenue orpe3ka B JAHHOM OTHOIIEHUHU.

CkansipHoe Mpou3BeieHNe ABYX BEKTOpoB. CBOICTBA CKANIIPHOTO MTPOU3BEICHUSI.
CkansipHO€ MPOU3BEJICHUE IBYX BEKTOPOB B KOOPAMHATHOM opMme.

. YpaBHEHME JIMHUM HA IIIOCKOCTH. 1111an cocraBiieHus ypaBHEHUS JIUHUN.
. YpaBHEHHE NPSAMOI C YTIOBBIM KOIPPHUIIUEHTOM.
. YpaBHEHME MPSAMOM, NPOXOJAIIEH 4Yepe3 TOYKY B 3aJaHHOM HAaIlpaBJICHUH, 4Ye€pe3 JBE

TOYKH.

. Beruncnenne yrina mexay AByMs IPSIMBIMHU Ha IUIOCKOCTH. Y CJIOBHS MAapajuIEIbHOCTH U

MEPIEeHIUKYIIPHOCTH MPSAMBIX.
VYpaBHEHHE TOBEPXHOCTH B npocTpaHcTBe. [lmockocTe. VYpaBHEHME IUIOCKOCTH,
MPOXOJAIIEN Yepe3 TaHHYIO TOUKY M MMEOIIMI TaHHBIA HOPMaJIbHBIA BEKTOP.

Yron Mexay ABYyMs IIIOCKOCTAMHU. YCIOBUSI MAapaJlIeIbHOCTH U MEPHEeHIUKYIIPHOCTH
JBYX INTOCKOCTEH.

[Ipsimas nuHMs B ipocTpaHcTBE. KaHOHMYECKHE ypaBHEHUS TIPSAMOM. YTOI MEXKIY ABYMS
MPSIMBIMU. Y CIIOBHSI TAPAJUIEIIBHOCTU U NEPIEHANKYJIIPHOCTHU MPSMBIX.

Yros Mexay npsaMOi U MNIOCKOCTBIO. Y CIIOBUSI NApAJUIEIbBHOCTH M EPIEHANKYISPHOCTH
MPSAMOM U TIIIOCKOCTH.

Onpenenurenu 1-ro, 2-ro U n-ro nopsaakoB. X cBoicTBa.

AnreOpanveckre JOMOJHEHHS W MHUHOPBI ompeaenutens. Wx omnpeneneHus. JIBa
CBOMCTBA OIpEJIeIICHUs C UCIIOJIB30BaHUEM ANTeOpanuecKuXx TOTOTHEHUH.

Martpuiel 1 UX BUJBL.

CrnoxeHue MaTpull. Y MHOXKEHUE MaTPUL] Ha YUCJIO.

YMHOX€eHHE MaTpuLl.

O6parnas matpuna. E€ Beraucienue.

Panr matpuuel. Ero cBoiicTBa v BIYMCIIEHUE.

Pemenue cucreM nuHelHBIX ypaBHeHHH 10 popmyrnam Kpamepa. MccnenoBanue.
Pemenue cucreM TMHEWHBIX YpaBHEHHUH B MATPUUHOMN (opMe.

Pewrenue cucrem MHENHHBIX ypaBHEeHUN 1o Metoay ['aycca. bazucHblit Munop. bazucheie
1 cB0OOIHBIC HEM3BECTHBIE CUCTEMBI. VccnenoBanue.

UTo Takoe aCHHXPOHHOE OHJIaliH 00y4eHue.

YUTO OTHOCHUTCS K CKBO3HBIM TEXHOJOTHSIM.

. Kakue TexHOIOTMY MOXKHO MCIOIb30BaTh /Ui PaCIpOCTpaHeHHUs HHPOPMALIUH.

Kakoif 3Hak wucnonb3yercs MAis YBEJOMJIEHHS O TOM, YTO AaBTOPCKHE IIpaBa Ha
MIPOU3BEACHUE OXPAHSIIOTCS.

B uyem 3akmroyaercs TOJOKUTENBHOE BIHMSHHUE COBPEMEHHBIX TEXHOJOTHH U
ANEKTPOHHBIX YCTPONUCTB HA OKPYKAIOLIYIO CPELY.

UYro takoe Big Data.

Teopema 0 pa3nokeHHH BEKTOpa 110 3alaHHOMY 0a3HcCy.

BekropHble W ckansgpHble BeduuMHBL. KosMHEapHble M KOMIUIAaHapHBIE BEKTOPBI
PaBHbie BekTOpbl. Cl10KEHHE BEKTOPOB.

BbrunTtanue u yMHOXKEHHE BEKTOpa Ha YUCIIO.
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28.

29.
30.
31.
32.

33.
34.
35.
36.
37.
38.
39.

40.

0.
11.
12.

JIuneliHbIe ONepaToOpHI.

Cob6cTBennbie BeKTOpbl. COOCTBEHHBIE YUCIIA.
KBangpatuunsie GopMBl.

JIuneiiHas Moziesib OOMEHa.

Mogeins JIeoHTb€Ba MHOTOOTPACIEBON YKOHOMUKH.

Bomnpocsl k 3k3aMeny

[NousiTne GpyHKIMM.

Knaccudpukanms GpyHkmmid.

CriocoOsl 3a1anus QYHKIHHA.

beckoneuno mMasbie U OECKOHEYHO OOJIBIITNE BEIMUNUHBL. [[eCTBYS Hal HUMHU.
[Ipenen nocnenoBaTenbHOCTH.

Teopemsl 0 nipeaenax.

[IepBblii 3aMeuaTeNbHbIN ITPEIE.

Bropoii 3amedarenbHbIi npeaet.

[Ipenen pyHKIMU B TOUKE.

OnHocTOpoHHME TTpeebl QYHKIUU B TOUKE.

HenpepriBHOCTH (pyHKIIMM B TOUKE.

Onpenenenue MPOU3BOJHON, €€ TNeOMETPUUYECKUN, MEXAaHUYECKUH, M SKOHOMUYECKHUN
CMBICII.

[IpaBuna quddepenunpoBanus (IPOU3BOAHASI CyMMBI, IPOU3BEACHUS U YaCTHOTO).
[TpousBoHAas CIIOXKHONU PYHKITUH.

[TpousBogHas HESBHO 3a/IaHHOM (YHKITUH.

[TpounzBoaHas GyHKIMM, 33 JaHHOHN MapaMeTPUUISCKH.

. KacarenbHas 1 HOpMasb K KpUBOM.
18.
19.
20.
21.
22.
23.
24,
25.
26.

27.

[Ipou3BogHbIE BBICIIUX MOPSIKOB.
[TocTOSIHCTBO 1 MOHOTOHHOCTH (PYHKITHH.

Ta6nuua npou3BoAHBIX (BBIBOI It GYHKIUK Y =a”, Y =Ssin X).

Judbdepenunan GyHKIMNA U €70 TEOMETPUIECKUN CMBICTT.

[Ipumenenue nuddepennnana B npuOIMKEHHbIX BeruncaeHusx. [Ipumep.
[IpousBoansie u nuddepeHirans BpicuX NopsakoB. [Ipumep.
Teopema depma (10Ka3aTEIBCTBO), €€ TEOMETPUICCKUIN CMBICIT.
Teopema Pomst (10ka3arenbcTBO) ee reOMeTPUUECKU CMBICIT
Teopema Jlarpanxa, e€ reoMeTpUYECKUNA CMBICI U CIEICTBUS U3 HEE.

. . 0 0
[IpaBuo Jlonurans s pacKphITHS HEONPEACIEHHOCTEH By Ia: {6} , [—} . [Ipumepsl.
0

Heobxomumbie 1 focTaToyHbIE YCIOBUS Bo3pacTaHus (yObIBaHUs) QYHKIIMU HA OTpPE3KE.
ITpumep.
Heobxomumbie ycaoBHs CyIlIeCTBOBAaHUS SKCTpeMyMa (DYHKITUU Ha OTPEe3Ke.
[lepBoe 1 gOcTaTOYHOE YCIOBHE HATH4UUA SKCTpeMyMma pyHKIuu B Touke. [Ipumep.
Bropoe nocratouyHoe ycinoBue Haau4us SKCTpeMyma B Touke. [Ipumep.
Uccnenoanne rpaduka (QyHKIUU Ha BBIMYKIOCTh M BOTHYTOCTb, TOYKH Ieperuoa.
ITpumep.
Haxoxnenne acumntor rpaduka ¢pynkuuu. [Iprumepsr.
[TonHoe uccnenoBanue GyHKIUU U ocTpoeHue rpaduka. [Ipumep
[TonsiTHE QYHKIINN HECKOJIBKUX MEPEMEHHBIX.
YacTHOE ¥ MOJIHOE MpUpaIeHusl.
YacTHbIe MPOU3BOIHBIC U YaCTHBIC UG HEPEeHIINATIBI.
[Monusnii muddepennnan GyHKIUNA HECKOIbKUX MepeMeHHBbIX. [Ipumepsl.
YacTHblE MPOU3BOJHBIE BBICIINX TOPSIAKOB (YHKIUU HECKOJIBKUX IEePEeMEHHBIX.
ITpumep.
[TonsTHe MepBOOOpa3HOH A JAHHOU (PYHKIIMU U HEOMPEIEIEHHOTO UHTErpaa.
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41
42
43

44
45
46
47
48
49
50
51
52
53
54

55
56

. Tabnuia uaTErpaioB.

. CBolicTBa HEONPEAEIEHHOTO UHTETpaIA.

. MHTerpupoBanue 3aMEHOM IIEPEMEHHOM U 110 YaCTAM UL HEONPEACIEHHBIX HHTErPAJIOB.
IIpumep.

. UHTerpupoBanue paunoHanbHbIX Apooei. [Ipumepsr.

. MaTerpupoBanme TpuroHoMeTpudeckux QyHkui. [Ipumepsr.

. aTerpupoBanme HEKOTOPHIX UPPANMOHATBHBIX QYHKIM. [IprMeps.

. 3ajaya O BBIYMCIICHUHU IUIOIIAN KPUBOJMHENHHON Tpaneuuu. IloHATHE ompeneneHHoro
HHTETrpaa.

. CBoiicTBa onpenenéHHOro HHTerpaia.

. ®opmyna Herorona-JleitOHuIa 171 BBIYUCICHHS ONPeAeI€HHOTO nHTerpana. [Ipumep.

. Meronpl NOACTAHOBKM M MO YacTAM I BBIYMCICHHUS OIPENEIEHHOIO HWHTErpasa.
[Ipumepsl.

. [IpumeHenune omnpenenéHHOro HHTErpana K BBIYUCIEHHIO OOBEMOB TeJl BpallleHUs.
[Tpumep.

. [IpumeneHne onpenenéHHOro MHTErpana K BBIYMCIEHUIO IJIOLIafed IUIOCKUX (QUryp.
[Tpumep.

.Ilonsatue muddepenunansHoro ypaBHeHHs. [lopsnok, oOliee M YacTHOE pELIEHHE.
Havansueie ycnosus. [Ipumep.

. duddepenunanbaple ypaBHEeHUs: | mopsaka ¢ pazaeNsiolIMMUCA TEPEMEHHBIMU U UX
pemienue. [Tpumepsr.

. OngHopoansle AuddepeHuanbHbe ypaBHeHHs 1 mopsiaka u ux peuenue. [Ipumep.

. Jluneitnsle nuddepennuanbubie ypaBHeHus 1 nopsiaka u ux pemenue. [Tpumep.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00ecieyeHne JUCIUTIMHBI

8.1 OcHoBHas auTEparypa

Bricmas martemarwka JuUisi SKOHOMHUCTOB [DJIEKTpOHHBINM pecypc| : COOpHHK 3aaad:
yaeOHoe mocobue / I. M. BobOpuk [ np.]. - 3-e u3m., uchp. - DIeKTpoH.AaH. - M. :
HNudpa-M, 2019. - 539 c. - (Boiciee oOpa3oBanue - bakanaBpuar). - BHemHss cchlika:
http://znanium.com/go.php?id=989742

Kypc BrIcIIel MareMaTuKu Jisl SKOHOMHUCTOB [ DJEKTpOHHBIN pecypc] : yueOHuk / [b. M.
Pyneix u np.] ; mox pen. P. B. CarutoBa. - Onekrpon.gaH. - M. : Uadpa-M, 2019. - 647 c.
- (Bbiciee  oOpazoBanue -  bakamaBpmar). - Buemmnsiss  ccpuika:
http://znanium.com/go.php?id=989794

Ocanuuit, FOpuit Muxaiinosuu. /{uddepenunanbabie ypaBHEeHUs [ DNEKTPOHHBIN pecypc]
: yuebHoe nocobue / FO. M. Ocamuuii. - Dnexrpon.nad. - Mocksa : UH®PA-M, 2019. -
157 c. - Buemnss cepuika: http://znanium.com/go.php?id=1039633

[Munaues, Buktop CemenoBuy. Briciias marematuka [DneKTpOHHBINA pecypc] : yueOHUK
/ B. C. IllumayeB. - Dnekrpon.maH. - M. : Uudpa-M, 2021. - 479 c. - (Bricmiee
oOpa3oBanue). - BHemnss cepuika: http://znanium.com/go.php?id=990716

8.2 JlonoJiHMTeIbHAS JIUTEPATYPa, B TOM YHCJIe MeTOAHYEeCKHe YKA3aHUS:

Wpanosckas, B.FO. Maremaruka. Kparkuii xkypc u 3agaHus [UIsl HHIWBHIYaTbHOTO
BBITIOJIHEHUS [DNIEeKTpOHHBIN pecypc] : yueOHOe nocoOue /Ui CTyAEHTOB, 00yJaromuxcs
no HampasieHussiM noArotoBku 38.03.01 «Oxonomuka», 38.03.02 «MeHemKMEHTY,
35.03.06 «Arpounxenepusi», 15.03.02 «TexHomoruueckue MalllMHbl U 000pYIOBaHUE,
19.03.03 «IIpoxykTel IUTaHUS  JKUBOTHOIO MIPOUCXOXKACHUS, 27.03.01
«Cranpaprusanuss 1 Merposorusi», 36.03.02 — 3oorexnus, 35.03.02 — TexHonorus
JIeCO3aroTOBUTENBHBIX U JepeBoliepepaldaTbiBaloNIMX Mpou3BojacTB, 35.03.07 —
TexHnonmorust mMpou3BOJICTBA M MepepabOTKH  celbCKoxo3siictBeHHoW, 35.03.05 -
CanoBozactBo, 35.03.04 — Arponomus, 35.03.01 — Jlecroe neno / B. KO. MBanoBckas ;
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http://znanium.com/go.php?id=1039633

10.

11.

12.

MuHn-Bo cen. x03-Ba P®, Bonoronckas TMXA, Unxenep. dak., Kad. Texaud. cucrem B
arpobusHece. - DIeKTpoH. naH. - Bomorma ; Monounoe : ®I'BOY BO Bonoroackas
I'MXA, 2021. - 221 c.

Topenos, H. A. Pa3Burue un(popMammoHHOro oOmecTBa: HU(POBas SKOHOMHKA :
yuebHoe mocobue misi By3oB / H. A. TopenoB, O. H. Kopabnea. — Mocksa :
WznarensctBo FOpaiit, 2020. — 241 c. — (Briciiee oopazoBanue). — ISBN 978-5-534-
10039-6. — URL : https://urait.ru/bcode/454668

Ceprees, JI. . [{udposas sxoHomuka : yueOHHK it By3oB / JI. U. Ceprees, A. JL
IOnanoga ; mox penaxuueit JI. . CepreeBa. — Mocksa : UznarensctBo FOpaiit, 2021. —
332 ¢. — (Beicmiee o6OpaszoBanue). — ISBN 978-5-534-13619-7. — URL
https://urait.ru/bcode/477012

Kpacc, Makcum CemeHoBuy. Marematuka [UIsi HSKOHOMHYECKOTO —OakaiaBpHuara
[Dnexrponnstit pecype] : yaueobnuk / M. C. Kpacce, b. I1. UynpsiHoB. - DnekTpoH.aaH. - M.
: Uugpa-M, 2017. - 472 c. - Buemrnsist cewiika: http://znanium.com/go.php?id=558399
PxeBckuit, Cepreit BmamumupoBuu. Breicmias maremaruka [DIeKTpOHHBIA pecypc] :
yueOHuk / C. B. PxeBckuil. - Dnekrpon.fgad. - M. : Undpa-M, 2018. - 814 c. - BHemnss
ccpuika: http://znantum.com/go.php?id=1014067

Kypc BrIcIIel MareMaTuKu Jyisi SKOHOMHUCTOB [ DIeKTpOHHBIN pecypc] : yueonuk / [b. M.
Pyneix u np.] ; mox pen. P. B. CarutoBa. - Onexrpon.aan. - M. : Uadpa-M, 2019. - 647 c.
- (Bbiciee  oOpazoBanue -  bakamaBpmar). - Buemmnss  ccpuika:
http://znanium.com/go.php?id=989794

Py6amkuna, E. B. Jluneiinas anre6pa. JIluneiinsie oneparopsl. KBagparuunsie (Gopmbl.
KommnexcHpie uucna [OnekrpoHHbIN pecype] : yuebHoe nocodue / E. B. Pybamkuna. -
OnektpoH.gan. - M. : MWudpa-M, 2016. - 38 c - Buemnsis  ccblika:
http://znanium.com/go.php?id=544419

Bricmiast maremaTuka JUisi 5JKOHOMUCTOB: Y4YeOHUK JAJIsi CTYJEHTOB BY30B, OOy4arOIIUXCS
1o 3xkoHoMHu4eckuM crnernaibHocTsM / Kpemep H.I., ITytko B.A., Tpumun U.M., - 3-¢
ma. - M. JOHUTU-JTAHA, 2016. - 479 c.: 60x90 1/16. - (3omoToit hOoHA pOCCHICKUX
yueOnukoB)  (Ilepermnér) ISBN  978-5-238-00991-9 -  Pexum  goctyna:
http://znanium.com/catalog/product/872573

AHanutuyeckass TeOMETpUsi Ha IUIOCKOCTU: MeToauueckue yKazaHus JJisi CTYICHTOB
OakanaBpuara HarpaBiaeHUH moarotoBku 35.03.02 — TexHOJIOTHS 3aroTOBHTENIBHBIX U
nepeBoniepepadarpiBaomux mpousBoacts, 35.03.04 — Arponomus, 35.03.05 —
CazoBOJICTBO, 35.03.07 Texuomnorus MPOU3BOJICTBA u nepepadoTKu
cenbCcKoxo3sicTBeHHOM mponykunu, 36.03.02 3oorexnus, 35.03.01 JlecHoe neno,
110800 — Arpounxkenepusi, 151000 — TexHonoruueckre MauIuHbl U 000pyIOBaHHE,
221700 — Crangapruzanus u metposorus, 260200 — I[IpoaykTel mMUTaHUS KUBOTHOTO
npoucxoxacHus, 38.03.01 — Dxonomuka, 38.03.02 — MeHeKMeHT. (OYHAas1, 3a04Hast 1
ouHO-3a04HasA (opmbl 00yueHus) / CocraBuia K.3.H., JOUEHT Kadeapbl MareMaTHKU H
mexaauku B.JO. MBanopckas.— Bonorga—Monounoe: ML BIMXA, 2016. — 25 c.
AHanutuyeckas reoMeTpHs B IpocTpaHcTBe: Mertomuueckue ykazanus. / CocraBuiia
K.9.H., JOLIeHT Kadenpsl Matematuku W Mmexanuku B.FO. VBanoBckas.— Bonorma—
Monounoe: U1 BTMXA, 2017. — 26 c.

DneMeHThl JHHEWHOW anreOpbl: y4eOHO-METOAMYECKOEe TMOCOOMe Ui CTYICHTOB
OakanaBpuara HampaBieHuil mnoarotoBku 38.03.01 — DOxonomuka, 38.03.02 —
Menemxment, 35.03.02 — TexHosiorusi 3arOTOBUTENBHBIX U JiepeBolepepadaThIBAIOIINX
mpon3BoACTB, 35.03.06 — Arpounkenepusi, 15.03.02 — TexHOonOrn4ecKkue MammHbl U
obopynoBanue, 19.03.03 — IIpoaykTsl MNHUTaHHUS >KUBOTHOTO TMPOMCXOXKIACHUSI.
/CoctaBmiia K.3.H., JIOLIEHT Kadenpbl mareMaTuku u Mexanwku B.FO. VBanoBckas.—
Bonorna—Momnounoe: U1 BIMXA, 2016. — 53 c.

JluneitHast anreOpa: yueOHOe MocoOue IS CTYIEHTOB IKOHOMUYECKOTO (hakynprera. —
Bonorna-Monounoe: UL BTMXA, 2016. — 108 c.
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13. BekrtopHast anreOpa: METOAMYECKHE YKa3aHHs M 3aJaHUs IS CaMOCTOSTEILHOU
paboter crynentoB BIMXA wum. H.B. Bepemaruna, wu3y4aomux IUCHUIUIMHY
«MaremaTtuka», 2-¢ uszn. — Bonorma—MonouHoe: PenakimoHHO-U3IATENbCKUH 0TS
BI'MXA, 2016. — 26 c.

14. luddepenunanbHoe MUCYUCICHHE (QYHKIUA OJHOW W HECKOJNIBKHX IEPEMEHHBIX:
Meroauueckne yka3zaHUs W 3aJaHusl Ui CaMOCTOsATeNbHOW paboTeny/ Pa3pabd. FO.A.
[InotnukoBa, H.B. CrapkoBckas. — Bonorga—Monounoe: Bonoroackas IMXA, 2016. —
56 c.

15. KomruiekcHbie yucina: yaebHo-MeTouueckoe nmocodue mist crynenroB BIMXA um. H.B.
Bepemarnna, wsyvarommx IdcHUIUIMHBL «Maremarukay, «Bpicmas MaremaTukay,
«Maremarndeckuit ananmu3» / CocraBuna H.B. CrapkoBckas. — Bonorna—Momounoe: UL
BI'MXA, 2016. — 54 c.

16. [Ipenensl U HEMTPEPHIBHOCTH: METOJANYECKHE YKAa3aHUS M 3aJJaHHS JUISi CaMOCTOSTEIBHOM

pabotsl / Pazpab. ML.I. [InotaukoB u ap. — Bonorma—Momnounoe: Bonoroackas 'MXA,
2016 - 36 c.

8.3 Ilporpammuoe odecnneuenue u UHTEepHeT-pecypcebl:
JIMIeH3MOHHOE MPOrpaMMHOe odecriedyeHme:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office Professional
2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. OT€YE€CTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcun 1.6.

1C:IIpeanpustue 8. Kondurypamus, 1C: byxranrepus 8 (yaeOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC KoncyneranTtllntoc

Kaspersky Endpoint Security mist 6usneca CranaapTHBIH

CB0001HO pacnpocTpaHsieMoe JIUIeH3HOHHOe POrpaMMHOe o0ecredeHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. OT€YECCTBCHHOC

Sunekc.bpaysep

HNudopmanronHbie CIPABOYHbIE CHCTEMbI
— Enmnoe okHO JjocTymna K 00pa3oBaTeabHBIM PECYpCaM — PEKUM JOCTYIIA:
http://window.edu.ru/
— UIIC «KoncyneranTllmocy — pexxum goctyna: http://www.consultant.ru/
— UnTepdaxc - LleHTp pacKpbITUS KOPIIOPATUBHON HH(MOPMAIMHK (CepBep PaCKPHITHS
uHpOopManun) — pexuM goctyna: https://www.e-disclosure.ru/
— Nudopmanronno-npasosoit noprai TAPAHT.RU — pexum nocryna:

http://www.garant.ru/

— ABTOMaTH3MpOBaHHas cripaBodHas cuctema «Cenbxo3TexHuKa» (Web-Bepcust) - pesKum
nocrym: http://gtnexam.ru/

IpodeccuonanbHbie 6a3bl JAHHBIX

— Hayunas snexrponnas ouoiaunoreka eLIBRARY.RU — pexxum nocrtyna: http://elibrary.ru
— Haykomerpuueckas 6a3a qaHHBIX SCOPUS: Oaza TaHHBIX pedepaToB U LUTHPOBAHUS — PEKUM
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noctyma: https://www.scopus.com/customer/profile/display.uri

— OdwurmanbHeii cait @efaepanbHON CITY)KOBI TOCYIaPCTBEHHOM CTaTUCTUKU — PEKUM
nocryma: https://rosstat.gov.ru/ (OTKpsITBIH T0CTYII)

— Poccuiickas Axanemust Hayk, OTKpBITBIN JOCTYIT K HAYYHBIM KypHAJIAM — PEXKUM
nocryna: http://www.ras.ru (OTKpBITBIN TOCTYII)

— OdunmanbHeiii cailT MHUHHCTEPCTBA CENLCKOro Xo3sicTBa Poccuiickoii Deaeparium —
pexum noctyma: http://mex.ru/ (OTKpBITBIH 10CTYII)

DJIeKTPOHHbIE OMOJINOTEYHbIE CHCTEMBbI:

OnekTpoHHBId  OuOnmmoreunsiii  karamor Web MPBUC — pexum gocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

OBbC JIAHb — pexxum nocryma: https://e.lanbook.com/

OBC Znanium.com — pexxum poctyma: https://new.znanium.com/

3BC FOPAMT — pexum noctyna: https://urait.ru/

5BC POLPRED.COM: http://www.polpred.com/

DnekTpoHHas OMOMMOTEKAa M3aTENILCKOTO IeHTpa «Akamemus». https://www.academia-
moscow.ru/elibrary/ (xomnekius CITO)

3BbC ®I'bOY BO Bomoroackas TMXA — pexxum goctyma: https://molochnoe.ru/ebs/

9. MarepuaibHO-TeXHHMYECKOe 0o0ecredeHne TUCUUIIMHBI

9.1 HauMeHOBaHHMe TNIOMEILEHHWH [JIA IPOBEeIEHHS BCeX BHIAOB Y4yeOHOH
AeATeJIbHOCTH, MPEeAYCMOTPEHHO Y4eOHBIM ILUIAHOM, B TOM YHCJe IOMelleHUusl s
CaAMOCTOAITEIbHON PadoOThl, ¢ YKa3aHHMeM Iepe4YHsi OCHOBHOI0 000pyI0BaHHs, y4eOHO-
HAIVISITHBIX MOCO0OMII M UCIOJIB3yeMOr0 IPOrPAMMHOIO 00ecreYeHust

VYuebnas aynuropus 4205 nys mpoBeACHHS 3aHATHH JIEKIIMOHHOTO U CEMHUHAPCKOTO THIIA
(mpakTUYecKue 3aHATHA); TPYNIOBbIX U UHIUBUIYAIbHBIX KOHCYIBTALIMI; TEKYIIETO KOHTPOJIS U
MPOMEXKYTOUHOU arrectaruu. OCHAIIEHHOCTh: YueOHash MeOenb: CToibl — 35, cTyiabs — 75,
nocka MenoBast, kadenpa. OcHoOBHOE 000pyAOBaHUE: IKpaH Juid mpoekropa | mT., npoekrop - 1
IIT., KOMIbIOTEp B Komiuickre - 1 mt. Ilporpammuoe obGecmeuenue: Microsoft Windows 7
Professional JIunensuun 49230531, Microsoft Office Professional 2007 JIunensuun 42543554

VYyebnas aymuropusi 4307 isi MpOBENCHUsI MPAKTUYECKUX 3aHATHH M OpraHu3aliuf
MPAKTUK; TPOBEACHUSA TPYNIOBBIX M WHIUBUAYAIBHBIX KOHCYIbTAUUN; MPOMEKYTOUHOM
arrectanuu: OCHaIIEHHOCTh: YueOHas MeOenb: cTosbl — 12, cTynbs — 24, nocka MesoBasi, mkad
JUIS XpaHEHUs y4. MaTepuana.

VYueOnas aymutopus 4203 KommbroTepHbId Kiacc, A NPAKTUYECKUX 3aHSITHIA,
CaMOCTOSITENIbHON paboThl cTyAeHTOB. OCHAIIEHHOCTh: YdeOHas MeOelnb: CTOJN MperoaaBaTelis,
KOMITBIOTEpHBIE CTOJBI — 15, kommbroTepHble Kpecina — 16; OcHoBHOe obopymnoBanue: 15
KOMITBIOTEPOB C JIOCTYIIOM B 3JIEKTPOHHO-OOpa3zoBaTenbHyio cpeay Axaaemun, ObC u cetu
Hutepuer. [Iporpammuoe obecneuenne: Microsoft Windows XP Jlunensus 17997859 Microsoft
Office Professional 2007 JInuensun 42543554 Consultant Plus Juumensus 426324, 511546,
cucteMa napamenasHoro BoxkaeHus: HK "Arponasurarop mitoc"+ Tpenaxep — cumynarop.

9.2 Obecneuenne odpaszoBanus s jun ¢ OB3

s obecniedyeHus oOpa30BaHMsI MHBAIHMIOB U JIUI] C OTPAHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSl peann3alvs AUCLUILUIMHBI MOXET OCYHIECTBIATHCA B aJalTUPOBAHHOM BHUJE, UCXOJS
W3 WMHAUBUIYAJIbHBIX TCUXO(PU3UUYECKUX OCOOCHHOCTEM © TO JUYHOMY 3asBJICHHIO
00yJaronierocs, B 4aCTH CO3/IaHuUs CIICIMATBHBIX YCIOBHMA.

B cnemnuanbHble YCIOBUSL MOTYT BXOJWTbH: MNPEIOCTaBIECHUE OTAEIBHON ayIUTOpPHH,
HEO0OXOIMMBIX TEXHUYECKUX CPEACTB, MPUCYTCTBUE ACCUCTEHTA, OKA3bIBAIOIIEr0 HEOOXO0IUMYIO
TEXHUYECKYIO TIOMOIIb, BBIOOp (POPMBI TIpe0CTaBIEHUSI MHCTPYKIIMH IO MOPSIAKY MPOBEICHUS
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https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

TEKYIIEro KOHTPOJS M TMPOMEXKYTOYHOM arTecTalli, MCIOJb30BAHUE  CHEIUATbHBIX
TEXHUYECKUX CPENICTB, NIPEAIOCTABICHHUE NIEPEPBIBA Ul IPUEMa MUY, JIEKAPCTB U Jp.

Jnst Ui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3JI0POBbS IIPEAYCMOTPEHA OpraHU3aLIMs
KOHCYJIbTALIMI C UCTIOJIb30BAHUEM AJIEKTPOHHOM MOYTHI.

Y4eOHO-MeTOIMYEeCKUe MaTepualibl JIsl CAMOCTOSITENIbHOM PabOThl OOy4aromuxcs H3
YHUCJIa MHBAJIUAOB M JIMI C OTPAHUYECHHBIMHU BO3MOKHOCTSIMU 3/10p0oBbsi (OB3) npenocrasistorcs
B (popmax, alanTHPOBAHHBIX K OTPAHHYCHUSM UX 3[0OPOBBS ¥ BOCIIPUSATHS HH(DOPMAIIHH:

JUig i1 ¢ HapyIIEHUSIMU 3pEHUS:

— B Ie4aTHOM (hopMe yBeTUUIEHHBIM MIPUPTOM,

— B OopMe AIIEKTPOHHOTO JIOKYMEHTA.

JInst AL ¢ HapyleHUsIMM CIIyXa:

— B Ile4aTHOM opme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JUjig 11 ¢ HapyIIEHUSMH OTIOPHO-JBUTaTENILHOTO anmnapara:

— B IIe4aTHOU opme,

— B (hopMe JIEKTPOHHOTO JOKYMEHTA.

JlaHHBIN TepeYeHh MOKET OBITb KOHKPETHU3UPOBAaH B 3aBUCHUMOCTH OT KOHTHHTEHTA
oOyuaromuxcs.
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10. KapTa KOMIICTCHIIUU JUCHUILJIHHBI

MartemaTnka

Ilenb mUCIUTIITAHBI

JaTb 0a30BLI€ 3HAHKUS B 00JACTH MAaTEMaTUUYECKUX HayK 1 HAYYUTb NPUMCHATH IMOJTYYCHHBIC 3HAHWA B HpO(i)eCCHOHaHLHOﬁ JACATCIBHOCTHU, 3HAKOMCTBO
CTYACHTOB C KOHKPETHBIMU MAaTEMAaTUYC€CKUMHU MCTOJaMU, HeO6XOZ[I/IMLIMI/I Il IPUMCHCHUA B HpaKTPI‘IeCKOﬁ JACATCIIBHOCTH, IJId U3YUCHUA CMCEKHBIX
JVUCHUITINH, U1 IPOAOJIKCHU S O6pa30BaHI/IH.

3agaun JUCIUITINHEI -

HN3Y4YCHUEC OCHOBHBIX MOHATUM MaTeMaTUKU U OCBOCHHE MCTOAOB pCIICHUA €€ 3a/1aY;

PAa3BUTHUC JIOTUICCKOI'O0 MBIIIIJICHUA,

MOBBIIICHUC 06H16F0 YPOBHA MaTeMaTU4ECKOI KYJIBbTYPHI;

Pa3BUTHUC Yy CTYACHTOB MAaTEMATUYCCKUX HABLIKOB, HeO6XOI[I/IMI>IX JJIsL BLI6paHHOﬁ CIICHHUAJIbHOCTH U JJI1 IPUMEHCHUSA MMOJTYUCHHBIX 3HAHUHU B

WH)KEHEPHO MpaKTUKeE;

JAEMOHCTpalA CBA3U pa3A€iioB MATEMATUICCKUX HAYK C IIPAKTUYCCKUMMU 3a/la4aMU;
O6y‘{I/ITb HCIIOJIb30BAHUIO KOMIIBIOTEPHBIX ITPOrpaMM JJjid pEHICHUA MAaTEMAaTUYCCKUX 3aaa4y, UCIOIb3YEMbIX B MPUIIOKCHUAX, a TAKKE JJId

peleHus 3a1a4, CBI3aHHbIX C 00paOOTKOM SKCIIEPUMEHTANBHBIX IAHHBIX C IPUMEHEHHEM HH(POPMAIMOHHBIX TEXHOIOIHH;

MOATOTOBKA MCXOJHBIX JAHHBIX HJIA MPOBCIACHUA PACUETOB OKOHOMUYECKUX U COLUATIBHO-DKOHOMUYCCKUX noxasaTeneﬁ, XapaKTEPU3YIOIINX

JeATENIbHOCTh XO3AHCTBYIOIIUX CyOBEKTOB;

NpHOOpeTeHNEe HaBBIKOB CAMOCTOSITENIBHOM paboThI ¢ y4eOHOM INTepaTypoi;
COCTaBJICHHUE ONMUCAHUI TMPpOBOANMBIX HCCHe}]OBaHHﬁ, TMOATOTOBKA JAaHHBIX IJISI COCTABJICHUS HAYYHBIX O630pOB )41 rly6m/11<au1/1171.

B mpouecce ocBoeHMs TAHHOM AUCHUIUIMHBL CTYICHT ()OPMHUPYET U IEMOHCTPUPYET CISAYIONe

Komnerenuuu [Tnanupyemsle pe3yinsraThl 00y4eHUS Texnonoruu dopma OLEHOYHOT O Crynenu ypoBHEH 0CBOCHUS
Hnnexc DopmynupoBKa (MHAUKATOPBI JOCTHKEHUS KOMIIETEHIINHN) (hopmupoBaHus cpencTaa KOMIIETEHIINH
YK-1 Cnoco0HOCTh N-1yk1 AHanusupyeT 3az1ady, Bbiaensst ee | Jlekuun TecrtupoBanue Iloporosnsiii
OCYILECTBIIATH ITOUCK, 0a30BbIC  COCTABJIAIOIINE, OCYILICCTBIACT (YOBJICTBOPHTEJILHBII)
KPUTUYECKUH aHAJIN3 U JIEKOMITO3HUIIHIO 3aJa49u [IpakTuueckue Y CTHBIN OTBET 3HaeT OCHOBHBIE MeToAbl cOopa U
CHHTE3 MH(OpMAaLHH, U-2yx1  Haxomur W KpUTHYECKH | 3aHATHUA aHanu3a WHOOPMALUM U  PEIICHUS
MIPUMEHATH CUCTEMHBIN aHanu3upyeT HHQOpMAIMIO, HEOOXOAUMYIO KontponbHas pabora | S3KOHOMHYECKHX 3aad. Ymer
TIOZIXO JUISl PEIICHUS JUISL peLLICHUs] TOCTaBICHHON 3a1a4u CamocrosrensHas OCYIIECTBIATh IOUCK  HMH(pOpMaLHH,
MIOCTaBJICHHBIX 3a/1a4 WUJl-3yk1  PaccmarpuBaer  Bo3MOXHBIE | paboTa NuauBunyaneHas cOOp W aHamM3 OCHOBHBIX JIaHHBIX,
BapUaHThl PEIICHUS 3aJaud, OLECHUBAs HX pabora HEOOXOAUMBIX JULst pelieHus
JOCTOMHCTBA M HEJJOCTaTKU WHTepakTHBHBIC 9KOHOMHUYECKUX 3aad. Brnaneer
N-4yka I'pamorHo, JIOTUYHO, | 3aHATHS 0a30BEIMH MeTOOaMH TIOWCKa, cOopa
apryMEHTHPOBAaHHO ¢dopmupyer uHpOpMAMM W aHalu3a JIaHHbIX,
COOCTBEHHBIC  CYXICHHMS ¥  OIICHKH. HEOOXOIUMBIX JUIst pelieHus
Otnugaer (axTeI oT MHEHUH, MOCTaBJICHHBIX YKOHOMHUECKHX 3a/1ad.
WHTEpIpEeTalMii, OLUEHOK M T.J. B IpoaBuHyTHIii (XOpOI1110)
paccyXIeHUsIX JIpYTHX YJaCTHHKOB PaccmaTtpuBaeT BO3MOXKHBIE BapHAHTHI
JEeATENBHOCTH pemieHWst  3ajadd, ~ ONEHHWBas  HX
NA-5yk1  Ompenensier ©  OLEHUBAET JIOCTOMHCTBA ¥ HEIOCTaTKA. MOoxeT
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IOCICACTBUA BO3MOXKHBIX peHIeHI/Iﬁ 3aJa4u.

TPaMOTHO, JIOTHYHO, apryMEHTHPOBAaHHO
(hopMupyeT COOCTBEHHBIE CYXICHUS W
oteHkd. Ommmuaer (axkTel OT MHEHHH,
UHTEpIpeTalni, OLUEHOK M T.J. B
pacCyXAEHUsIX  JIpyruX  y4acTHHKOB
JIEITEIbHOCTH.  YMEeT  NPOBOAUTH
MaTeMaTUYECKHEe  HCCIENOBaHUA IO
3a/1aHHON METOJIUKE; BIIaJIeeT TUIOBBIMU
METOJMKaMHU MPOBEACHHUS
MaTEeMaTUYECKOro aHajIu3a B Pa3IMYHbIX
chepax IesITeNBHOCTH.
Bbicoxmii (0TIM4HO)

OnpenensieT U OLIEHUBAET MOCIEACTBUS
BO3MOXXHBIX pELIeHUH 3agadd. 3Haer

BO3MOYKHOCTH MIPUMEHEHUS
MaTeMaTU4eCKOro anmapara B
pasnuuHbBIX  cepax  eATEIBHOCTH.;
ymeer COCTAaBJISITh OnucaHus
MIPOBOAMMBIX HcCIeJ0OBaHUMN u
aHaJIU3UPOBAThH NIOJIy4EHHbIE

pe3yNnbTaThl; BIAJEET CIOCOOHOCTHIO
y4acTBOBATh BO BHEAPCHUH PE3yIbTATOB
HCCIICIOBaHUH U pa3paboTOK, 3HAYUMBIX
i Oyaymed  npodeccroHanbHON
JCSITEIBHOCTH.
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