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JIUCT COIJIACOBAHUU

[Iporpamma coctaBieHa B cooTBeTcTBUM ¢ TpeboBanusmMu @I'OC BO no HanpaBieHUIO
noarotoBku 38.03.02 MenemxmenT, npoduias [Ipon3BoacTBEHHBII MEHEKMEHT

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

[Tporpamma o1o0peHa Ha 3aceJaHiH Kadeapbl TEXHHYECKUE CUCTEMBI B arpoOH3Hece OT
«25» suBapst 2024 roxa, nmpotokoit Ne 6.

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

Paboyas mporpamMma JUCHIUIUIMHBI COTJIACOBAaHA HA 3aC€IaHUM METOIMYECKON KOMHCCHU
nHxeHepHoro dakymnprera «15» despanst 2024 roga, mpoTokos Ne 6.

[Ipencenarens METOIMYECKOM KOMUCCHH, K.T.H., JOUEHT bepnennukos E.A.



1 Heas u 3a1a4n y4eOHOH TUCHUIJIMHBI

Henap u3yuyenuss aucuumimHbl «Martematuka» — 1arth 0a30BbIe 3HAHHWS B OOJACTH
MaTeMaTHYeCKNX HAayK W HAYYHTh HPUMEHSATH IOJy4YECHHBIC 3HaHUS B MNPO(HEeCcCHOHATBHOU
NESTEIBHOCTH; 3HAKOMCTBO CTYJICHTOB C KOHKPETHBIMM MAaTEeMaTUYE€CKUMHU METOAAMH,
HEOOXOJMMBIMH JUTsl TIPUMEHEHHUS B TPAKTUYECKOW NEATEILHOCTH, IS HM3YYEHHUS CMEKHBIX
JTUCIUTUTAH, TS IPOJIOJDKEHUST 00pa30oBaHUsI.

3agaum IMCHUIIMHBI:

- M3YYCHUE OCHOBHBIX IMOHSTUM MAaTEMAaTHUKH M OCBOCHHE METOJIOB DPEIICHHS €e
3azay;

- pPa3BUTHE JIOTUYECKOTO MBIIIJICHUS;

- TIOBBIIICHUE OOIIEr0 YPOBHS MaTEMaTHYECKOM KYIbTYPHI;

- pa3BUTHE y CTYJEHTOB MaTeMaTUYECKUX HABBIKOB, HEOOXOIUMBIX ISl BHIOPAHHOM
CHEIUATBHOCTHU U IS IPUMEHEHHS TIOJTyYE€HHBIX 3HAHUM B MH)KEHEPHOM MPaKTHKE;

- JEMOHCTpAIMsl CBSI3M  Pa3elioOB MaTeMaTHYeCKHMX HAayK C MPaKTHYECKUMHU
3a/1auyaMu;

- 0Oy4dTh  HCIOJIb30BAHUIO  KOMIIBIOTEPHBIX  MPOTPpaMM  JUIS  PEIICHUS
MaTeMaTHYeCKUX 3a/1a4, HCIOJb3YeMBbIX B TMPWIOKEHHUSIX, a TakkKe ISl pEIIeHHs 3ajad,
CBSI3aHHBIX C 00paOOTKOM JKCTIEPUMEHTAIBHBIX JaHHBIX C MPUMEHEHHWEM HH(POPMAIMOHHBIX
TEXHOJIOTHI;

— MOATOTOBKA MCXOJHBIX JaHHBIX JUISI TIPOBEICHUS PACUYETOB AKOHOMHYECKHX H
COIMATbHO-DPKOHOMUYECKUX TIOKAa3aTesie, XapaKTEePHU3YIOMNUX ACSITEIHHOCTh XO3SHCTBYIOIIHNX
CyOBEKTOB;

- NPpUOOPETEHNE HABBIKOB CAMOCTOSITEITLHOM PabOThI C YIEOHOM IMTEpaTypOi;

- COCTaBJIEHUE OMUCAHUN MPOBOAMMBIX HCCIEJOBAHUN, MOJrOTOBKA NAHHBIX MJIS
COCTaBJICHUS HAyYHBIX 0030pOB U MyOJUKAITHHA.

IIpodeccuonasbHbIe 321244 BbIIYCKHUKOB

MH(OPMALIMOHHO-aHAJIMTUYECKOE  YIpaBJIEHWE MpoleccaMd  aJAMHHHUCTPATHBHOIO,
XO34MCTBEHHOTO, JOKYMEHTAIIMOHHOTO W OPraHU3allMOHHOTO COIMPOBOXKICHUS JIEATEIbHOCTU
OpraHu3aIy.

2 MecTto nucnuninnabl B cTpykrype OOII

Nunexc mucnumauael 51.0.09.

OcBoenne yueOHOI nucuuruiHbl «Marematuka» Oa3upyeTcss Ha 3HAHUAX M YMEHMSIX,
MOJIy4YEHHBIX CTYACHTAMH MPU U3YyYEHHH TAKOM MUCIUIUIMHBI KaK IIKOJBHBIA KypC MareMaTHuKU
(3HaHUE OCHOB ailreOphl, reOMETPUM M Hadasl aHaian3a). CTYIEHTh JO0JKHBI B COOTBETCTBUU C
HOpPMaMHU PYCCKOTO JUTEPATYpHOTO SI3bIKa YMETh JIOTUYECKH MPABUIBHO CTPOUTH YCTHYIO U
MMCBMEHHYIO peyb, 00NafaTh HABBIKOM HamucaHus pedepaTuBHBIX pabOT U BBICTYIUJICHHH C
JIOKJIaJaMi Ha 33JaHHyI0 TeMy, oOiajgaTh KyIbTypOll W HaBBIKAMHU MBIILICHUS, a TaKke
HABbIKAMU PEIICHUs OTBJICYEHHBIX M MPAKTHUYECKUX 3334 C MPUMEHEHHEM HH(POPMAIIMOHHBIX
TEXHOJIOTHM.

ObJ1acTh npogeccHOHATBHOM AeITeIbHOCTH BHINTYCKHUKOB!

07 AQMUHHCTpaTHUBHO-yIpaBieHuYecKas U oducHas JAesaTenbHOCTh (B cdepe
MH(OPMAITMOHHO-aHATUTUYECKOTO 00eCTIEYeHHsI SKOHOMUYECKOH AeITeIbHOCTH).

Buabl npogeccHoHaNIbHON eATEILHOCTH BbINTYCKHUKOB !

—MH(OPMALIMOHHO-aHATUTUYECKUH;

— OpraHu3alMOHHO-YIIPABICHYECKUH;

K uucny BXOAHBIX 3HAHWI, HABBIKOB M TOTOBHOCTEH CTYJIEHTA, MPUCTYMAIOMIETO K
M3YYEHUIO JTUCIHHUILTNHBI « MaTreMaTHKay, JOJKHBI OTHOCUTBCS:

- NUCIUIUIMHA U3y4aeTcsl ¢ MepBOr0 CEMEeCTpa MEPBOro Kypca, MOITOMY He TpelyeTcs
BXOJHBIX 3HAHUW, HaBBIKOB U KOMIETECHIIMNA, (OPMHUPYEMBIX B MPOIIECCE MOTYYCHUS BBICIIETO
podeccCHOHATBHOTO 00Pa30BaHMUS.



Jucuunimnna

«Marematuka»

ABsieTcsl 0a30BOM JUIS  TOCIEAYIOIIEr0 HM3Y4eHMs

JUCHUIIINH «Teopm{ BCpOSITHOCTGfI n Mar€éMaTudcCkKas CTaTuCTHKA), «MGTO[[BI OIITUMAJIBHBIX

peLIeHN», «K IKOHOMETPUKAY.

3. Ilnanupyemble pe3yabTaTbl 00yUeHHs N0 JUCHUILINHE (MOLYJII0)

IIponecc wu3yuyeHus

JUCHUIUTMHBI ~ HAalpaBlIeH Ha (QOPMUPOBAHHE  CIETYIOLINX

komrereHuil B coorserctBuu ¢ ®I'OC BO 1o naHHOMY HanpaBie€HUIO OTOTOBKHU:

Kon m HanuMeHOBaHHe

Kox u HaumeHoBaHue HHAUKATOPA TOCTHKCHUSA KOMIIeTeHINIi

KOMIIeTeHIM i
VK-1. CriocobeH N-1yx1 AHamu3upyeT 3a/1ady, BEICHISS ¢ 0a30BbIC COCTABIISIOIINE,
OCYIIIECTBIIATh MOKCK, | OCYIIECTBIISICT JCKOMIIO3HIIUIO 33 aYr
KPUTHYCCKUI aHalU3 W CHUHTE3 UJI-2yx1 HaxXomuT ©W KPUTHYECKH aHANIM3HPYET WH(OPMAIIHUIO,
uHpOpMaIUHY, MIPUMEHSATH | HEOOXOMUMYIO IS PEIICHUS TIOCTABICHHOMN 3a1a4u

CHCTEMHBIN noaxon Ajisd peuICHUs
IIOCTABJICHHBIX 3aJa4

NJ1-3yk1 PaccmarpuBaer BO3MOXKHBIE BapHaHTHI pELICHHs 3a/1adH,
OLIEHMBAsI X JOCTOWHCTBA U HEIOCTATKH

WUJl-4yk1 I'pamMoTHO, JIOTMYHO, AapryMEHTHUPOBAHHO (opMHpPYET
COOCTBEHHBIE CYKAeHMS U oneHkd. Ominuaer (akTel OT MHEHHH,
HHTCpHpCTaHHﬁ, OIEHOK MW T.JA. B PACCYXKACHUAX [OPYIruxX YIYaCTHUKOB
JeATENbHOCTH

NJ1-5vk-1
peuieHni 3a1a4un

Onpe;lenﬂeT N  OLCHUBACT IIOCICACTBHUA BO3MOXXHBIX

3

CTpyKTypa u colepkaHue IUCUUIIMHBI

OO0mmast TPyI0eMKOCTh JUCIUTIINHBI COCTABIISIECT 6 3a9€THBIX €IMHUIL.

4.1  Crpykrypa y4eOHO! TUCHUNINHBI
Ounas dopma OuHo-3204uHas opma
. 00yueHus 00yueHus
Bupn yue6Hoit paboTh 1 > 1 >
ceMecTp ceMecTp ceMecTp ceMecTp
AyIUTOpHBIE 3aHATHS (BCEro) 34 32 34 34
B tom uucie:
Jlexuuu (JI) 17 16 17 17
[pakruyeckue 3austus [13 17 16 17 17
Jlaboparopssie padotsl (JIP)
CamocTosiTeJIbHASI padoTa 70 67 34 92
Bun npomexxyTouHoit 9K3a 3K3aMe
arTecTaluu saaer MeH saaer H
KoHTpoab 4 9 4 18
OO0uast Tpy10eMKOCTh 108 108 79 144
JUCHUNIMHBI, YaChl
3ayeTHbIE eMHULBI 3 3 2 4

4.2

Conepxxanue pa3ie10B y4eOHOM AUCHUNIIMHBI

Pazoen 1. Inemenmul 6eKmopHoil anzeopol.

Hpez[MeT MaTCMaTHuKU.

MecTtOo MareMaTuKHd B CHCTEME HayK. MeTton KOOpAHWHAT Ha

MPSIMOM, TIJIOCKOCTH U B TPOCTPAHCTBE, N- MEPHBIE BEKTOPHI U ONEpallMi HaJ HUMU. BekTopsl Ha
IJOCKOCTH M B IMPOCTPAHCTBE, JHMHEIHBbIC ONEpAallMM HaJ BEKTOPaMM M HX CBOWCTBA.
KonnuueapHocTs M KOMILTAaHApHOCTh BEKTOpoB.  IIpoekmmu Bekropa Ha och. CkansipHOE
MpOU3BEJICHNE JBYX BEKTOpoB. CBoiicTBa. BpluncieHue CKalasipHOro MNPOU3BEICHUS YEpe3
KOOpPJMHATBl BEKTOPOB. BhluncieHue yrina Mexay AByMsi BEKTOpaMH, YCIIOBHE MapajuieIbHOCTH
Y NEePIEHIUKYISIPHOCTH BEKTOPOB.

JIuHeliHas 3aBUCHUMOCTH BEKTOPOB. Teopembl O JIMHEHHOW 3aBUCUMOCTHU. PasznoxeHune
BEKTOpA Mo JaHHOMY Oa3ucy. [ToHATHS MTHHEHHOTO eBKINI0BA TPOCTPAHCTBA.

Pazoen 2. Ananumuueckasn zeomempusi.



[lonsiTHE ypaBHEHMSI JIMHUU HA IUIOCKOCTU. [Ipumepsl cocTaBieHusl ypaBHEHUS JIMHUN Ha
IJIOCKOCTH IO 33JaHHBIM €€ TeOMETPUYECKUM CBOMCTBAM. YPaBHEHHME IPSIMOM C YIIIOBBIM
ko3¢ urenToM. YpaBHEHHE MPsIMOI B 00IIeM BUae. YpaBHEHHE MPSIMOH, MPOXOsIeii yepe3
OJIHY TOUKY, Yepe3 JIB€ TOUKH. BpIuncienue yma Mexay IpsMbIMHU, YCIOBUS MapajlIeIbHOCTH U
NEpHEeHIUKYISIPHOCTH MNpsAMbIX. Kpusble BrOporo mnopsaka. I[lnockocTe B NpOCTpaHCTBE.
VYpaBHEHHE IUIOCKOCTH, MPOXOJALIEH Yepe3 JAAHHYI0 TOYKY M MMEIOLMN JTaHHBIA HOPMAJIbHBIN
BEKTOp. YCIIOBUS MapajuIeIbHOCTU U NEPHIEHIUKYISIPHOCTH IUIOCKOCTEH. Yroa Mexay ABYMS
wiockocTsiMu.  OOmue, KaHOHWYECKHE W MapaMeTpPUYeCKHe YpaBHEHHS MPSIMOM. YCIoBUs
MapajuIeIbHOCTH U MEPIEHAUKYISIPHOCTH IPSIMBIX, YOI MEX 1y psMbIMU. [Ipsimas u miockocTh
B TIIPOCTPAaHCTBE. YIoJd MEXIy HpsIMOM U IUIOCKOCTBIO, YCJIOBHMS MapajyIeIbHOCTH H
MEPIEHIUKYISIPHOCTH IPSIMOM U MJIOCKOCTH.

Pazoen 3. Inemenmuol mampuyunozo ananusa.

Marpuipl, UX BUABI U ONEpallii HaJ HAMHU C TIOMOIIbIO TabamYHOTO mporeccopa MS
Excel. Ompenenurenu II, III u n-ro mopsakoB. OCHOBHBIE CBOMCTBA OmnpeaeauTencii, MeTopt
BbIUMCIIeHUs onpenenureneil. OOparHas marpuiia. Berducienue ¢ noMmoibio anreOpanyeckux
JononHeHud. Panr Marpuupl. BelunciieHMe paHra Marpuibl C TMOMOIIBIO OKAMMIISIOIIUX
MUHOPOB M IIyT€M D3JIEMEHTapHbIX IpeoOpa3oBaHuil. basucHblii MuHOp. Pemienue cucrem
JTUHEWHBIX YPaBHCHHI C IMMOMOIIBIO 0OpaTHON Matpuilsl TabnmuuHoro mporeccopa MS Excel, mo
dbopmynam Kpamepa m meromy ['aycca. basucHpie Hem3BeCTHBIE W CBOOOJIHBIE HEHW3BECTHBIC.
HccnenoBanne pemieHuss CHCTEMBI N- JINHEWHBIX ypaBHEHUH. [IprMeHeHHne marpuil B MOJENSIX
MeXoTpacneBoro Oananca. Jlunelineie omeparopbl. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE
3HayeHus. KBagparuunsle ¢popmel. JInnelinas monens ooMeHna. Monens JleoHTheBa.

Paszoen 4. Beeoenue ¢ ananus.

OyHKIMA, npocTedmue cBoiicTBa (PyHKIUMNA. OCHOBHBIE CIOCOOBI 3amaHusl (DYHKITHH.
00630p mpocreimux meMmeHTapHbIX (QyHKIUNA. [Ipumenenus (ynkiuii B 3xoHomuke. [Ipenen
MEePEMEHHON BEJIMYUHBI.

[IpaBeiit 1 neBbIdt mpenensl QyHKIMM B TOouke. beckoHeYHO Maiiblie W OECKOHEYHO
OomnpIue BENMWYUHBL. TeopeMbl 0 OECKOHEYHO MasbiX. TeopeMbl O mpezenax. BeruuciaeHue
MIPENIENIOB PAllMOHATIBHBIX BBIPAXEHUN, HWPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX (YHKIIMA.
[TepBrIii 1 BTOpO# 3amMevarenbHbIe Mpeaebl. HenpepblBHOCTh PyHKIIMU B TOUKe. JlelcTBHS HaT
HenpepbeIBHBIMU (yHKUIHAMU. CBOMCTBA HEMPEPHIBHBIX Ha OTpe3Ke HYHKIIUM.

Pa3zoen 5. /lupghepenyuanvnoe ucuucnenue.

[IpousBognas ¢dynkuu. OmnpeneneHue MNPOU3BOIHON, CBOMCTBA, MEXaHUYECKHUH,
F€OMETPUYECKHII U 3KOHOMHYECKUU CMBICI. YPAaBHEHHs KAacaTEIbHOM W HOPMaIM K IUIOCKOM
kpuBoii. Tabmuma npousBoaubiX. [IpousBogHas cinoxxnoi ¢ynknuu. Juddepennuan GyHkimm,
ero reomerpuueckuii cmbica. [lpousBogHas u  nuddepeHIHanbl  BBICIIMX — MOPSAKOB.
[Ipunoxxenue npousBoanoil. Teopembl Pomns, Jlarpamxka, Jlonuransa. MccnenoBanue GyHKIUN
Ha SKCTPEMYM, BBINYKJIOCTh, TOUKH Meperunda. HaxoxaeHue acMMMTOT, MOCTPOEHUE TpaUKoOB
GbyHKIMHU ¢ TOMOIIBI0 TabnuuHoro nporeccopa MS Excel.

Pazoen 6. @®ynkyuu HecKOJIbKUX NEPEMEHHBIX.

OcHoBHble mNOHATHS. YacTHble NpUpALICHUs, 4YacTHble Mpou3BoAHbIE. [lomHBbII
muddepennran (GyHKIUA HECKOIbKHX TEPEeMEHHBIX. YacTHhIE MPOU3BOIHBIE PAa3TMUYHBIX
nopsakoB. yHKIIMKM HECKOJIBKUX MEPEMEHHBIX B SKOHOMUYECKOUN Teopun. KoMIiekcHble unca.
KommnekcHbie uncna, n1ecTBUS HaJl HUMU, TPUTOHOMETpUIeckast popma 3armcu.

Paszoen 7. Hnmezpanvnoe ucuucnenue.

Heonpenenénnsiit unterpan. Ilonstue nepBooOpasHoit ¢ynkumu. HeonpenenéHHubit
WHTETpal © €ero mpocTeimue cBoiicTBa. Tabmuna wuHTerpanoB. OCHOBHBIE MPHEMBI
UHTErpupoBaHusi  (yHKUUNA  (HEMOCPEACTBEHHOE  HWHTETPHUPOBAaHUE,  HHTETPUPOBAHUE
MOJICTAHOBKOM | O 4acTsiM). HTerpupoBaHue parroHaIbHBIX JpOoOel U TPUTOHOMETPUUECKUX
¢bynkiuii. Onpenenéunslii  uHTerpai. Ero cpoiictBa. ®opmyna Hberorona —JleitOnuna.
Boluucnenue omnpenenéHHOro UWHTErpajga MOACTAHOBKOM W 1o yacTsaM. [Ipumenenue
OTIpeAeNIEHHOTO MHTErpaja JUisi BBIYMCICHHS IUIOMIAJeH MIOCKUX GUryp U 00beMOB Tel



BpameHus. Vcrnonp3oBaHne MOHATHS ONpPENeNEHHBIH MHTErpal B SKoHOMHKe. HecoOcTBeHHBIE
MHTETPaJIbl ¢ OECKOHEYHBIMU MpeiesiaMi HHTETPHPOBAHUSI.

Pazoen 8. /lugpgpepenyuanvnuie ypasnenus.

Huddepenunanbupie ypaBHEHHS, OCHOBHBIC TOHSTHSA, PELICHUS. YPaBHEHUS IEPBOTO
NopsAZIKa € Pa3AeNAIONIMMUCSA TEPEMEHHBIMH, OJHOPOJHBIC, NuHeWHble. Juddepeniuansuse
YpaBHEHHUS BTOPOTO MOPSIIKA.

4.3. Pa3nenbl y4eOHO# JUCHUNJIMHBI U BUJ 3aHATHI

I1
J  paxrtu- ( Kon Bcee
Pasnen aucruminHe
/Tt 99112078 4eCcKue PC TPOJIb ro
3aHSITUSA
OJeMeHTBI BEKTOPHOM ]
anreOpsl 1 2 2 1 16
AHaUTHYECKAs] TCOMETPHSI ]
an ecKasi TeOMeTp 2 2 1 17
2
MEHTBI MaTPUIHOT 1 £
Dneme aTPUYHOTO 13 5 75
aHaJm3a 4 6
BBenenue B aHau3 4 4 ] 5 o5
5
Juddepennuanproe 4 4 ] 2 28
UCUHCIICHHUE 8
D yHKIIMH HECKOJILKUX 2 2 ¢ 1 13
NIEPEMEHHBIX
WHTerpanbHoe HCYUCTEHHE 4 4 . ] 3 29
nbdepeHuanbHbIe
Judepenn 2 2 g 1 13
ypaBHEHHsI
Bcero 3 ]
33 13 216
3 37
5 MaTpuua popMUpPOBaHHUS KOMIIETEHIIUI M0 TUCUMUIIJIMHE
‘YHuBepcalbHble 06
ee KOJIMYECTBO
Pasnensl, TeMBI JUCIIUIUIMHBI KOMIICTCHIMHI i o
wn - KOMIIETEHIUI
YK-1
OneMeHTHl BEKTOPHOM aiaredpsl + 1
AHanuTHYeCcKasi TEOMETPHS + 1
OneMeHTHI MaTPUIHOTO + 1
aHaJm3a
Bsenenne B aHanus + 1
Huddepernmansaoe + 1
HCUYHCIICHUE
OyHKIH HECKOJIBKUX + 1
MepeMEHHBIX
WHTerpanpHOE HCUNCIEHHE + 1
Jduddepennnansasie + 1
YpaBHEHUsI
6 Oo0pa3oBarejibHbIE TEXHOJIOTHHI

O0beM ayTUTOpHBIX 3aHATHI: Bcero 66 yacos, B TOM uucie jekuuu 33 yaca,
IpakTUdeckue 3aHATHS 33 uaca, HUHTEpPaKTHBHbIE 3aHATHS OT oOmero oobema
ayJIUTOPHBIX 3aHATUH cocTaBsA0T 45%.

C Bun Hcnionp3yeMble MHTEpaKTUBHbBIE 00pa30BaTENbHbIE Konna
eMecTp sanstus (J1, 113, TEXHOIOTMH €CTBO 4acOB
JIP)
1 J Jleknuu-BU3yaau3anMM 110 TeMaM Kypca:«N-MepHbIe 6
BEKTOpPHI U ONepalyy HaJl HUMKY, «KpuBble BToporo




nopsaka», «Ilmockocts B mpocTpancTBey, «MaTpHIlbl, HX BUIH,
oneparumny, «JInHeitHas Mozens ooMeHa», «Moenb
JleoHThEBa» C IPHUMEHEHNEM Npe3eHTanni (B MyJIbTHMEANA)

TexHonorus npodjeMHOro 00y4eHus 10 TEME
«MHpOpMaIOHHBIE TEXHOIOTUH, UCIIOIb3YeMBIE TIPH
W3y4YCHHUHU JUCIUILTHHBL: (OPMUPOBAHUE MATPUIL AaHHBIX Big
Data»

IIpobaemHoe 3ansaTHE Ha TeMy «IIpsmas Ha
TUIOCKOCTHY» C MPUMEHEHHUEM IIpe3eHTalui (B MyIbTHUMEIHNa)

TexHosi0orus NpodaeMHOro 00y4eHus 10 TeMaM
MIPaKTHYECKUX paboT: «PerieHne cucTeM ¢ MOMOIIBI0 00paTHOM
MaTpuLbl», «Pemenne cuctem meronoM Kpamepay, «Pemenne
cucTeM MeToioM ["aycca» ¢ mpuMeHeHHeM npe3eHTanui (B
MYJIBTHME/INA)

IIpodnemuoe 3ansiTue Ha TeMy «COOCTBEHHBIE
BEKTOPBI M COOCTBEHHBIE 3HAUECHUS JIMHEHHOTO ONepaTopay ¢
NPUMEHEHUEM IMpe3eHTalui (B MyJIbTUMETUA)

Jleknuu-BHU3yaJIM3alMu 110 TEMaM Kypca:
«beckoHeuHO MaJble M OECKOHEUHO OOMbIINE BETHYHHBDY;
«IIpenensl n HenpepsIBHOCTH QYHKIMI; «[Ipon3BogHas
(byHKIMY, e€ MEeXaHUYECKUii, TEOMETPUIECKUI CMBICI;
«IlepBooOpaznas pyHkium»; «HeonpenenéHHbIii UHTETpal.
OCHOBHBIE METOBI HHTETPHUPOBaHUY; «OnpenenEHHbII
UHTETpany;

«Iuddepenunanvunie Ypapuenus | u 1l nopsakay

«CreneHHpIe psiibD C UCIONb30BaHUEM IPE3eHTAIHH.

I13

[Ipobnemuoe  3ansitue 1o  Teme:  «OCHOBHBIE
aNieMeHTapHble (YHKLIMH, WX CBOMCTBa, CIOCOOBI 3aJaHus,
rpadukm» ¢ mpumeHeHnem Excel

I13

IIpobGnemHoe

3aHATHE 110
(YHKIMH, TOCTPOCHUE IPAPHUKOBY.

TEMEC

«HccnenoBanue 2

I13

I'pynnosoe

3aHATHC
IMEPEMCHHBIX, YaCTHBIC MPOU3BOJHBICY .

«DyHKUUA

HECKOIBKHX 2

I13

I'pynnosoe 3ansTue «MHTErpUpOBaHUEe palOHAIbHBIX 2
Ipobeii» U «MHTETPUPOBAHUE TPUTOHOMETPUIECKIX (DYHKIIUID».

Htoro

30

OneHovyHkie

7 YueOHO-MeTOANYECKOE OOecredeHrne CaMOCTOSITEeJIbHOH PadoThl CTYJEHTOB.

cpeacTBa ISl TEKYIIero KOHTPOJS YyCIeBaeMOCTH,

aTrTeCTalMi 1Mo uToraM OCBOCHHUS JUCHUIIJIMHBI

NMPOMEKYTOYHOM

7.1 Buabl caMOCTOSITE/IbHON Pa00Thl, NOPSIIOK UX BbINOJHEHUS U KOHTPOJIS

Paznen
IACIIUIIIAHBI

Buner CPC

IlopsiioK BBIIONHEHUS
CPC

Merton
KOHTP OIS

OIeMeHTHI
BEKTOPHOM
anreOpoI

IToaroroBka k
13,

BBINOTHEHNE
KOHTPOIIEHOU PabOTHI

Pabora ¢ JeKIMOHHBIM
MaTepuaioM,  OCHOBHOM U
JIOTIOJIHUTENBHOU JIUTEPATYPOH,
HMHTEpHET-PECYPCaMH,
IMOATroTOBKA oTyera 110 113

3armmra
KOHTPOJIbHOU
pabotsr

Amnanutnue
CKasi TeOMETpHs

IToaroroBka k
13, BeIONTHEHHE
KOHTPOIIEHOU PaboTHI,
IOATrOTOBKA K
TECTHPOBAHUIO

Pabora ¢ JeKIMOHHBIM
MaTepuaioM,  OCHOBHOM U
JIOTIOJTHUTENBHOM JIUTEPATYPOl

3armmra
KOHTPOJIbHOU
paboTsr

TectupoBan
ne

DJIeMEHTHI
MaTPUYHOTO aHAJIN3a

TloaroroBka K
113, BBITIOJITHEHUE
WHIWBUAYAIEHOW pabOTHL,
KOHTPOJIEHOU paboTsl,
TOJITOTOBKA K
TECTHPOBAHUIO

Pabora ¢ neKIMOHHBIM
MaTepHaIoM, MOATOTOBKA
oruera 1o I13

3ammra
WHIMBHIYaJTbHON
paboTsl,
KOHTPOJIbHOI
paboTbI
TectupoBanue




Brenenue B Ilogroroska K
PabGora ¢ NeKIMOHHEIM TectupoBan
aHaIu3 TIP, BBITIOJTHEHHE o
o MaTepuaioM, OCHOBHOM H He, 3aIuTa
WHIUBUAYAIEHOW paOOTHI, o N .
JIOTIOTHUTENBHON JTUTEPATYpOH, WHIUBUAYaTEHOM
MOATOTOBKA K
Hurepuer-pecypcamu paboTsI
TECTUPOBAHUIO
Huddepenn [oaroroBka K
TectupoBan
HaJIbHOE TIP, BBITIOJTHEHHE PabGora ¢ HEKIMOHHEIM —
HCUYHCIICHUE WHIUBUAYAILHOW paboThI, | MAaTepPHAIOM, WHAWBUAYaJIbHAS ’ .
WHIUBUAYaTbHOM
MTOAIrOTOBKA K | pabora
paboTsI
TECTUPOBAHUIO
OYHKIH IToaroroBka K Pabora ¢ JIeKIIMOHHBIM 3amura
HECKOJIBKMX TIP, BBITIOJIHEHUE | MaTEpUAJIOM, OCHOBHOM Hu KOHTPOJBHOM
TIePEMEHHBIX KOHTPOJIEHOW pabOTHI JIOTIOJTHUTENBHOMN JINTEPATYPOH, paboThI
Wnterpansu Bemonnenue 3amura
. Pabora ¢ JIEKIIMOHHBIM -
0€ HCUYHUCIICHUE UHIUBUIYAJIBLHOU PaboTHI, WHIUBUYaTbHOM
MaTepuanaoM, HHIUBUIyaJIbHAS
[IOATOTOBKA K aGora paboTHl,
TECTUPOBAHUIO p TectupoBanue
nbdepeH TectupoBan
Auddepern IToaroroska K PaGora ¢ JIEKIMOHHBIM P
WaJbHbIE YPaBHEHUS He, 3alluTa
TIP, MOATOTOBKA K | MarepualioM, HWHIAUBUAYaJIbHAsS .
WHIUBUYaTbHOM
TECTUPOBAHUIO pabora
paboThI

7.2 KoHTpOJIbHBIE BONPOCHI VIS CAMOIIPOBEPKHU

Pasn KoHTpo/1bHbIE BOMPOCHI JIJISI CAMONPOBEPKHU
e
n/
o | AmcumnIHHb
Saganue 1. JlaHb! TOUKH A(—]_;O;B) . B(5;3;1) . Haiiti koopauHaTh! u uHHy
BexTopa AB .
3amanue?. /laHpl KOOpAWHATHI BepIIrH TpeyronsHuka ABC:
A(—8; 6) ,B(—6;7),C(-10;10). [ToctpouTts Ha YepTeske TPEYTOIBHHUK H CIEYIOLIHE
sexroper: 1) @ = AB ub = AC; 2) 2a;3) 30:4) —3b;5) 2a +3b ;6) 2a—3b .
Onem 3amanue3. [lansl BepmuHbl 4eThipéxyronsauka ABCD :
pormt | A(4-3-2), B(2;-2,-3), C(-8;-51), D(4;~3,~1). Zoxasarn, uro ero
anregpm JIMATOHAIH B3aUMHO [EPICHIUKYJISIPHBL.
Bamanmed. Bexropsr A u b obpazyror yron ¢ =120°, npuuém al=3mn ‘B‘ =5.
Omnpenenuts ‘g - B‘
53amanue 5. Cuna F npusoskena k Touke A. Omnpenenuts MOMEHT 3TOH CHITBI
ornocurensio Toun N : F = {4;7,-3}, A(5,-4;2), N(8;5,-4).
3amanve 1. JlaHs! KOOPAWHATHI BEPIIUH TpeyronsHuka 4BC A(—l 1; 8) , B(13;15) ,
C(1;,—1) - Haitru: 1) ypauenus cropon Ttpeyroibauka ABC u yriuosbie Ko3pQuuuenTst
9TUX CTOPOH; 2) yroa C tpeyroabhuka ABC; 3) ypasaenue meanansl AM ; 4) ypaBHeHue
BbICOTBI CH ® KoOpauHATHI TOUKH H ; 5) ypaBHEHHE MPSIMON | , IPOXOJIAILIEN yepes3
Apay | BEPLHEY B mapamnensHo cTopoHe AC ; 6) HOCTPOHUTH HA KOOPAMHATHOM IIOCKOCTH
H
wtmdeckas | TPeyronsank ABC , memmany AM , Beicory CH 1 mpsamyro l.
reoMeTpus 2 y2
3aganue 2. [locTpoiiTe KpHBYIO, 331aHHYIO ypaBHeHHEeM — — — 2 =1, eé
16 25
(dokycsl (Pokyc), ykaxuTe, 4eMy paBeH dKCcIeHTprcHTeT. Ha 3ToM ke depTexke mocTpoiire
touxky M (2;—372'/ 2) , 3a71aHHYI0 CBOMMH NIONAPHBIMH KOOPAMHATAMH ( o XN
YKaJKHTE, JICKUT JIM OHA HA KPUBOM, BHYTPH KPHBOM MITH BHE KPUBO.
Onem 3amanue 1. BoimonHuTe qeHCTBUS ¢ MATPUIIAMHI MAaTPHIAMU C TOMOIIBIO TA0IHIHOrO
€HTEI nporeccopa MS Excel
MAaTPUYHOTO




aHaJInu3a

-1 2 0)(4 5 4 4 -5 6
9 3 5-|-9 23 5|-47 -8 3
-6 1 7){8 2 1 1 2 4

2 -3 1
3ananue 2.Haiitu panr maTpuns | 8 4 -6
-4 6 -2

3Xx—-4y+5z=10
3ananue 3. Pemnte 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

3ananue 5. Haiiti coOCTBeHHbBIE 3HAUEHHsI M COOCTBEHHBIE BEKTOPBI JMHEHHOTO
omneparopa:

4 6
4 .
0 2
3ananue 6. Pemmth cucteMy JMHERHBIX ypaBHeHnit AX=B no popmyne X=A B ¢
MOMOIIBI0 TabauyHOro nporeccopa MS Excel

3Xx—4y+5z=10
—2X+3y—-3z=-5
X+2y+2=8

VYkakute HOMep PaBUIILHOIO OTBETA.
1.Y10 13 3T0r0 HE ABISETCSA KOMITBIOTEpPOM?
1) Cepsep

2) [Tnaxmer

3) Hoyr6yk

4) Cmaproon

3ananue 4. Pemute cuctemy meronom ['aycca

5) Bce sBistrorcst

2. CKOIBKO aHTHBUPYCHBIX IPOrPaMM JIOJDKHO OBITh YCTaHOBJIEHO HA KOMIThEOTEpE?
1) Onna

2) He 6omee Tpex

3) Yem Gonblire, TEM Jydiiie

4) MuHEMYM 1BE

3. Yto OOBIYHO MBITAIOTCS MIOXUTHUTH XaKePhI TP THIMUIHON (pUITHHT-aTake?
1) JInunbie dortorpadun

2) [Mapomu

3) Hudopmanuro o 6aHKOBCKOM CUeTe

4) JenoBble (aiinst

4. YUto W3 MepeUYrCIeHHOr0 He ABJISIETCS CETOMHS TPEHAOM B 00JacTH MU(POBBIX
TEXHOIOTHiA?

1) YBenmueHne MaKCUMalIbHOTO 00beMa KOMITAKT-IFICKOB B CBSI3U C POCTOM
obbemMa XpaHeHHs HHPOpMAIHA

2) [oBeIIIEHNE CKOPOCTH TIEpeIadn JAHHBIX

3) PacnpocTpaHeHre CKOPOCTH MCKYyCCTBEHHOTO MHTEIUIEKTa

4) Pacnpoctpanenue TEXHOIOIMil BUPTYalbHOM peaIbHOCTH

5. Kakue nporpamMMBbI HCITONB3YIOTCS ISl YMEHBIIEHUS 00beMa (paitios?

1) [IporpamMMBI-HHTEPIIPETATOPHI

2) [IporpaMMBI-TpaHCISTOTHI

3) [TporpamMMbI-pe3epBHOTO KOTTMPOBAHHS

4) [IporpammbI-apXHUBaTOPHI

6. B kakom ciryaae Bam moxer nonanoouteest CVV2/CVC2- kon 6aHKOBCKO#
KapThI?
1) OmuiaTa MOKYTIKU B HHTEPHET-Maras3mHe




2) OOparenre B CIyk0y TOIICPKKH OaHKa

3) Omara MOKyIKH Ha Kacce B MarasuHe

4) ITepeBon mener uepe3 SMS-6ank

7. Uncrpyment Excel, no3ponsronimit 06001UTs NaHHBIe MpU 00paboTKe
nHpopManum:

1) [Ipe3entanus

2) CBozHas Tabnuna

3) TekcTOBBINA peaakTop

4) I'padmuecknii penakrop

8. Kakas yaBHIIIa NCTIONB3YETCS 1S BBIICNICHHS TPYIIITBI OOBEKTOB (TIATIOK,
(haiiyioB), pacHONIOKCHHBIX HE TIOAPST?

1) ALT

2) CTRL
3) ENTER
4) SHIFT

9. B yeMm 3akirouaeTcs TMOMOKHUTEIBHOE BIUSIHAC COBPEMEHHBIX TEXHOIOTHIA U
JNIEKTPOHHBIX YCTPONCTB Ha OKPYXKAIOIIYIO Cpeny?

1) CokpallleHre Yrclia TPAHCIIOPTHBIX MepeMeIeH i

2) Bonbias 1omst uHGOpMaI|K, ¢ KOTOPOii paboTaroT JIFOIU, XPAHUTCS 1
TepeiaeTcsl B SIEKTPOHHOM BHJIE

3) Vcronb30BaHne CEHCOPOB, JAATYMKOB, TAMEPOB, MIO3BOJSIONINE YIIPABIISTH
JIOMaMH, 30aHUSAMH U SKOHOMHUTB SJIEKTPOIHEPTHIO, OTOIIEHHE.

4) Bce BapuaHTbI BEPHBI

10. Kaxoif 3HaK UCHONB3YeTCS AJIS YBEIOMIICHHS O TOM, YTO aBTOPCKHE MpaBa Ha
MPOU3BECHUE OXPAHSIOTCA?

1) byksa «C» B OKpy)KHOCTH

2) byksa «P»

3) Byksa «D»

4) JloroTui KOMIIaHUH

11. Kakue TeXHOIOTUH MOXKHO MCIIONb30BaTh AJIsl pacipocTpaHeHust nHdopmannu?
1) DIIeKTPOHHAS TI0YTa

2) BKomnrakre

3) Instagram

4) Bce mepeunciennoe

12. HazoBute Tpu mnoaxojia paboTkl ¢ uHpOpManuei?

1) CucTeMHbIN, KpUTHYECKUH, (POBOI

2) AHanuTHYeCKUH, IPOrpaMMHBIN, OTKPBITHII

3) WHdopManmoHHbI, OpraHU3alMOHHbIH, CHCTEMHbIH
4) CHUCTEeMHBIH, TIPOTPaMMHBIN, TOYEUHBIN

13. HazoBuTE OCHOBHBIE IPHHIIMIIBI T'YMaHNU3Ma, KOTOPbIEe HEOOXOTUMO yUHTHIBATH
IIPY BHEAPEHUU HU(PPOBBIX TEXHOIOTHI

1) lapaHTHH OCHOBHBIX IIpaB YeNIOBEKa, MOIIEPIKKA CIIA0BIX, BO3MOXHOCTD
(hopMHUpPOBaHMA OCHOBHBIX COIMANIBHBIX M HPABCTBEHHBIX KaY€CTB JINIHOCTH, MO3BOISIOLINX
caMOpealn30BaThCsl, UCTIONbB3Ys OOIIECTBEHHBIE IEHHOCTH

2) HpaBcTBeHHOE pa3BUTHE JINYHOCTH

3) LleHHOCTD JKU3HH

4) Her npasunbsHOTO OTBETa

14. Ha xaxoMm »rtarme Haxonurcs ceiiuac Poccust?

1) OTKpBITOE TOCYIAPCTBO

2) DIIEeKTPOHHOE TOCYIAPCTBO

3) JIMCTaHIIMOHHOE TOCYIAPCTBO

4) [udpoBoe rocynapcTBo

15. Kakwue stamsr mudpoBoii 3penocTr IpoXOIuT rocynapcTBo?

1) OnekrporHOe, OTKPHITOE, TIONHOCTHIO MTUPPOBOE

2) OnekTpoHHoe , JJUCTaHIIMOHHOE TEXHONOTHYECKOe, OTKPBITOS, YMHOE»

3) OnexrponHoe, OTKpeITOE, JlaTaneHTpudHOE, IOMHOCTEIO UG POBOE,
«YMHOE»

4) OnekrponHoe, OTKpeITOE, JlaTaleHTpUYHOE, MMOMHOCTHIO (D POBOE,

15. Kakne UT cienmanbHOCTH CyIIecTBYIOT? MHOKECTBEHHBIH OTBET

1) Bak-ent pazpaboraunx

2) ApXUTEKTOP

3) 1Q-uHxeHep
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4) UX- mu3atinep
16. Kaxue UT anamutuku cymecTByroT? MHOXECTBEHHBIN OTBET

1) CucTeMHBIN aHATUTHK

2) AHaNUTHK aHaJH3a

3) AHaIUTHK TaHHBIX

4) Buznec-anamuTHK

17. Kakue tunsl UT kommnanuii Bel 3HaeTe? MHOXXECTBEHHBI OTBET

1) Beb-cepBuch

2) Craptpex

3) MobGwirHas pa3paboTka

4) Paspaborka urp

18. Yto o3nauaer nousarue «VUCA-mup»?

1) W3MeHYnBOCTB, HEONPEENIEHHOCTD, CIIOKHOCTh, HEIOXOAHOCTh

2) H3MeH4YnBOCTD, HEOXKHJAHHOCTD, CIIOKHOCTh, HEOTHO3HAYHOCTh

3) H3MeH4YnBOCTD, HEONIPEEIEHHOCTD, CIIOKHOCTh, HEOITHO3HAYHOCTh

4) H3MeH4YnBOCTD, HEONPEIEIEHHOCTh, CMEIOCTh CTh, HEOIHO3HAYHOCTh

19. Yto OTHOCHUTCS K CKBO3HBIM TEXHONOTHSIM? MHOXXECTBEHHBII OTBET

1) TexHomOrus MPOBOAHOM CBA3U

2) Bonbue naHHbIe

3) HeliporexHomoruu

4) CucTeMsbl pacrpeesieHHOTo peecTpa

20. Yro BbI MOHUMAETE TI0]1 ACHHXPOHHBIM OHJIaliH-00yueHe?

1) dopmar, mpy KOTOPOM KOHTAKT MEX/y CITYIIATENIIMU U TIpenoaBaTeieM
3a/iep)kaH BO BPEMEHH. YUaCTHHKU HE MepeceKaroTcsl B PU3NUECKOM MPOCTPaHCTBE, HE BUASAT
ApYT Ipyra

2) Ciymateny MOTyT Nony4ath HH(GOpPMAIHIO, padoTaTh ¢ Heil
CaMOCTOSITENILHO WIIM B TPyIIax

3) IIponecc B3anMOIEHCTBUS CIyIIATENs U IPEoAaBaTesis Ha pacCTOSHUN C
COXpaHEHUEM BCEX MPUCYIIUX OOYYEHHIO KOMIIOHEHTOB

4) Her nmpaBmibHOrO OTBETA

21. Kakue MHCTPYMEHTHI IPUMEHSIOTCS IPU HCIIOIH30BAHUU CHUCTEMBI
pacmperneneHHoro peecrpa?

1) CMapT-KOHTPaKThI

2) Excel,

3) Supexc

Her npaBuiibHOrO 0TBETA

BBen
€HHE B aHAJIU3

YKakuTe HoMep MPaBUIbHOIO OTBETA.

1.Yucno D HasbiBaeTcs npeaenom 4ucaoBoii MOCIEN0BATENbHOCTH Yn.

eciu i mo6oro £ > 0. Haiinercs Takoe HarypanbHoe umcno N, 910 juist Beex
YJICHOB MOCIE0BATENBHOCTH, HOMEp KOTopsix N = N, BHIOMHAETCS HEPaBEHCTBO.

Dlyn —blz&: 2)lyn —bl< e
3|yn—bl=¢ 4|yn-b>& 5|yn—b<e
2. Iimﬂ; 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. Tlycts a(x) u IB(X) OeckoHEedHO Majbple mpu X —> A, OHHM HA3BIBAIOTCS

B(x)

skeuBanenteiMy, eci |jm ——= = D1 2)0; 3)L 4)+o0; 5)oo;
x—a #(X)
5. Yucno b wasweBaercs npenenom Qpynkumm Y = f(X) npu X —> +00, eciu

JJIA JIFO00TO MONOKHUTEIBHOIO Ynciaa & MOKHO HAWTH Takoe ‘II/ICHON , UTO IJI1 BCEX X,
OOIBIINX N , BBIITOJTHACTCA HCPABCHCTBO.

DIf(x)-b>& 2)[f(x)-bl=¢ 3)|f(x)-bj<e A[f(x)-bl<e 5)|f(x)-

11



2_
6 lim>—2 = DO -3 - 4w 5-2

x—0

BeruncianTs mpou3BORHYIO 331aHHON (DYHKIMH € TIOMOIIBIO TAaOIMYHOTO Mpolieccopa
MS Excel

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

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

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

4) f(x)=In3(x)+3x2-log2x B ToUKE 8.
VKaxuTe HoMep MPaBHIBHOTO OTBETA.
1. TTo onpenenennto, f '(XO ) =

f(xg +Ax)- f(xg). f(xg +Ax)— f(xg).

D lim ;2 lim ,
Ay—0 Ay Ax—0 AX
AX—0 XQ +AX AX—0 AX
. f(x)= f(xg +Ax
g i 1= 16000
Ax-0 X

2. 3nauenue npoussonHoit pyrkimu Y = In sin ; BTOUKe X = 0 pasHo:

X+1
1) 2ctg; 2) 2tg4; 3) —2ctg4; 4) —2tg4; b5) 4tg4,

X3
3. 3uaueHne nmpon3BonHOH QyHKIMH Y = (X2 +1) B Touke X() =1 pasuo:
)3, 2)6; 3)3In2 4)2(n8+1) 5)4(In8+1)

ay x = V1-t2 y ,
4. IlpousBonHas ¢byHKIMI 3aJJaHHOI NapaMeTPUIECKH, PaBHa:
=arcsin t
e 2t t ' 1
tepen- . : : : I1_+2.
HMaJIbHOC l) - 2 2) \/72 ’ 3) _E’ 4) _t! 5) 2ty1-t ’
HCUMCIICHHE 1-t 2V1-t
y N y _1.(,2.,2
5. 3HaueHHe MPOU3BOJHON HESBHO 3alaHHON (QyHKIMK arctg - = E Inlx< + y
X
B TOUKE (1,0) paBHo:
) 0 2)1 3)-1, 4)2; 5 -2
6. Ecmn dymxmms | (X) UMeeT B Todke X( JIOKATBHBI 3KCTPEMYM U
muddepernrpyeMa B 3TOi TOUKE, TO:
Df '(X) =0, 2)f '(Xo) <0, 3 f '(Xo ) >0, 4f '(Xo) HE  CyIIECTBYET
5) f'(xo)="f(xo):
3amanue 1. HaiiTi 9acTHBIC IPOW3BOAHBIEC TIEPBOTO M BTOPOT'O TOPSIKA W TIONHBIH
.o X
maddepentman pyakmun Z = SN —
y
3amanme 2. Ompemenuts TrpagueHT (QyHKIHN Z= In( X— y2) B TOYKE
DYHK
0213 M, @,0) .
HECKOJBbKHUX 3ananue 3. HUccnenosats Ha 9KCTPEMYM ¢byHKIHIO
TIepeMEeHHbIX

Z=x"-2y? +3xy—x+1.

— ~
3aganue 4. 3agana QyHKIMS ABYX IEPEMEHHEIX Z=><B @Y Hajimu:

12




027 0°z

5 3 2) nonHeli 1udbepeHman

1) gacTHBIE TPOU3BOJHBIE BTOPOTO MOPSIIKA

ox> 0y
d 0%z 0%z
¢yuxumn (7 ; 3) cMemanHble YaCTHBIE TPOM3BOIHBIE ox ay , ay ox 4) rpameHT
dynxm Z—F O g 1ouke I\&Qd 2
3ananue 5. MccnenoBaTb Ha SKCTPEMYMBI (PYHKIIHIO
=N =R
VYkaxurte HoMep MPaBUILHOTO OTBETA!
1| (3- 2x)4dx;
0u\5 5\5 o \5
pB=2XP o g B2 o g B
10
dx
2. | ;
A3 —2X
1) —3-2x+C; 2)243-2x+C; 3)+3-2x+C;
1-10x
1) n1-10x+C; 2)01In1l-10x+C; 3)-01In[1-10x+C;
COS X -
Wnre 4 I . 4 X5
TrpajJbHOE sin i( 1 1
HUCYHCIICHUC 1) _ 3 + C; 2) 3 + C; 3) _ 5 + C;
3sin ~ x 3sin ~ x 5sin = x

5. J'S\/S — 6xdx;

3/ 4
1)-136-6x)* +C; Z)M; -2 __.c
8 4 3/(5_6)()2
6. je‘&%;
1)e‘&+C; 2)%e*&+c; 3)2e‘&+C;

Hud
(epen-
LHaTbHbIC
YpaBHEHUS

YKakuTe HOMEp MPaBUIBHOIO OTBETA.

3

l. duddepennmansHoe  ypaBHEHHUE y"'+ (y’) +siny=0 eCTh

ypaBHEHHE. . .IOPSIKA
1) 1-ro; 2)2-ro; 3)3-ro; 4)4-ro;
2. Yacraev pemennem ypasuerns Y — Y = 0 spnsercsa ymsxims:

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

N 2
3. Kakas u3 (pyHKIMIf SBISETCA 9aCTHBIM pernenneM ypapHernus X -y =17

1 1 1
Dy==; 2)y=—+L 3y=—=; 4)y=x>
X X X

o , .
4. Kaxas u3 pyHKUIMi He SBISIETCS YaCTHBIM pelIeHneM ypaBHeHus Y = SIN X?
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1) y=cosx—2; 2)y=-COSX—2, 3)y:%—cosx; 4) y =7 —COSX;

5. JluHeiiHBIMM OTHOPOAHBIM ypaBHeHHMeM |l-ro mopsiaka C MOCTOSHHBIMHU
KO3 PUIIEHTAMH SIBIISICTCS YypaBHEHHE. . .

Dy =sinx+2, 2)y"+4y'+3y=e%; 3)y"+4y' +3y=0; 4)y"+4xy’ +3y
y

6. Ypasuenne Y'+ = = y2 ABJIACTCA ...
X

1) JIuneitHpiM muddepeHranbHBIM YpaBHEHHEM.

2) YpaBHEHHEM C Pa3ACISIOMINMUCS TTePEMEHHBIMH.

3) duddepenunansupiv ypaBHeHHeM I-ro mopsaka, J0mycKarommum
TIOHIDKEHHE TIOPSIIIKA.

4) YpasuenueMm bepuymnu.

7.3 Bonipocsl /151 IPOMEKYTOUYHOI aTTecTalMu

Bomnpocs! k 3auery

1. [Ipoexnus BekTopa Ha oCh. JINHEWHAsI 3aBUCUMOCTb BEKTOPOB.

2. N-MEpHbIE BEKTOPHI U OTIEPALlUU HAJl HUMH.

3. [ToHsITHE TMHEWHOTO W €BKJIM0BA TPOCTPAHCTBA.

4. JlexkapToBa cucTeMa KOOpJAMHAT Ha IUIOCKOCTM M B MpOCTpaHcTBe. Moayib
BekTOpa. Hampapisromue KOCHHYCHI.

5. JluHeitHple omepanuu HaJ BEKTOpaMH, 3aJaHHBIMH TMPOCKIUSIMU. Y CIOBHUE
KOJUIMHEAPHOCTU BEKTOPOB.

6. HaxoxzaeHne paccTosHUSA MEX Y JBYMs TOUKaMHU.

7. Jlenenue oTpe3ka B JaHHOM OTHOLICHHH.

8. CkansipHO€ MPOU3BEICHHUE IBYX BEKTOPOB. CBOMCTBA CKAIIPHOTO MPOU3BEICHMUS.

9. CkaysipHO€ MPOU3BENICHUE IBYX BEKTOPOB B KOOPAMHATHOU (hopme.

10.  YpaBHeHue JmHUM Ha IIIOCKOCTH. [1naH cocTaBiieHNs ypaBHEHUS JIMHHM.

11.  VYpaBHeHHE MpsAMOii C YrIIOBBIM KOA(DPHITHEHTOM.

12. YpaBHeHue npsMOH, NpOXOJslell yepe3 TOUKY B 3aJaHHOM HaIlPaBJIECHUH, yepes
JIB€ TOYKH.

13.  Bbluncnenue yrma Mexay JABYMs INPAMBIMH  Ha IUIOCKOCTH. Y CIIOBHSA
[apAJUIEIILHOCTH U NEPIICHIUKYIAPHOCTH IPSMBIX.

14.  YpaBHeHHEe NOBEPXHOCTH B mpocTpaHcTBe. [lnockocTs. YpaBHEHHE IUIOCKOCTH,
IIPOXOJALIEH Yepe3 NaHHYIO TOUKY U UMEIOUINI TaHHBIM HOPMAJIbHBIA BEKTOP.

15, VYronm wMexay JByMs  IUIOCKOCTAMH.  YCJIOBUS  MapajuleIbHOCTH U
NEPIEHIUKYIIPHOCTH IBYX IUIOCKOCTEM.

16.  Ilpsmas nuHus B pocTpaHcTBe. KaHOHHYecKHe ypaBHEHUS NPSIMOM. YT0JI MEX Ty
JOBYMs IIPSAMBIMU. Y CJI0BHS apaJIJIEIBHOCTH U NIEPIEHIUKYISIPHOCTH MPSIMBIX.

17.  VYron wMexay mnOpsAMOM H  IUIOCKOCTbIO. YCIOBUS HApajjIeIbHOCTH U
MEPIEHIUKYIIPHOCTH NPSAMOU U IIIOCKOCTH.

18.  Ompenenutenu 1-ro, 2-ro u n-ro nopsaakos. Mx cBoiicTsa.

19.  AnreGpaunueckue JOMOJHEHHUS U MUHOpPHI omnpeaenutens. Mx onpenenenus. J[Ba
CBOMCTBA OIpeIeNIeHHs] C UCTIOJIb30BaHUEM ANreOpandeckux JTOTOTHEHUH.

20. Martpuiibl ¥ UX BUIBL.

21.  CrnoxeHue MaTpull. Y MHOKEHUE MAaTPULL HA YHUCJIO.

22.  YMHOXEHHE MaTPHIIL.

23.  Ooparnas matpuiia. E€ Beruncnenue.

24, Panr matpuuel. Ero cBoiicTBa v BbIYUCIICHUE.

25.  Pemenue cucteMm JMHEHHBIX ypaBHEHMH 10 hopmynam Kpamepa. MccnenoBanue.

26. Pemienune cucrem TUHEWHBIX ypaBHEHHUM B MaTpU4HOM hopme.
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27. Pemenne cucreMm JMHEHHBIX ypaBHeHUM 1o mertony ['aycca. basucHblli MHHOD.
basucHble n cBOOOIHBIE HEN3BECTHBIE cUCTEMBI. McciienoBanue.

28.  Uto Takoe aCHHXPOHHOE OHJIaliH 00y4YeHHeE.

29.  UYTO OTHOCHTCS K CKBO3HBIM T€XHOJIOTHSIM.

30.  Kaxkwue stansl UQpOBOH 3pEIOCTH MPOXOTUT TOCYIAPCTBO.

31. . Kakue TeXHOJIOTHMH MOXHO MCIIOJIb30BATh JIIsl pAacIipOCTPaHEeHU HH()OPMAIIHH.

32.  Kakoil 3HaK HCIOJIB3YeTCs JJIs YBEJOMJICHHS O TOM, YTO aBTOPCKHE ITpaBa Ha
MIPOU3BEACHUE OXPAHSIOTCS.

33. B dyeMm 3axiodaeTcsi TOJOXKHUTEIBHOE BIHMSHHE COBPEMEHHBIX TEXHOJIOTUH U

ANICKTPOHHBIX YCTPOMCTB HA OKPYKAIOLIYIO CPEILY.
34.  UYro Takoe Big Data.

35.  Teopema o pa3oKeHHUH BEKTOPA IO 3alaHHOMY Oa3ucy.

36.  BekrTopHBIEC U CKaNsipHBIC BENWYUHBL. KoJumHeapHble W KOMIUIAHAPHBIE BEKTOPEI.
PaBHbie BekTOpBI. CII0’KEHHE BEKTOPOB.

37.  BpluuTaHue ¥ yMHOXEHHUE BEKTOpA HA YUCIIO.

38. JIuHelHbIE OTIepaTOPEHI.

39.  CoOGcrtBeHHbIe BeKTOpPBL. COOCTBEHHBIE YUCITA.

40.  Ksanmparuusbie GopMBI.

41.  Jlunelinas Mojzenb oOMeHa.

42. Monens JIeoHTbeBa MHOTOOTPACIIEBO SIKOHOMHUKH.

Bomnpocsl Kk 3xk3ameny

1. [TonsiTne QyHKIUN.

2. Knaccudukarnus GyHkmmii.

3. CriocoOsI 3a1anust GyHKITUH.

4, beckoneuHo mManbie M O6CKOHEYHO OOJIbIINE BEIMYNHEL. [|eiCTBUS HalT HUMHU.

5. [Ipenen mocnenoBaTeIbHOCTH.

6. TeopeMsl 0 ipenenax.

7. [TepBrIit 3aMedaTenbHbINA MPEae.

8. Bropoii 3ameuatenbHbIi peaed.

9. [Ipenen ¢hyHKIIMU B TOUKE.

10.  OmnHOCTOpOHHHME MpeAebl (PYHKIIUN B TOUYKE.

11. HenpepbsIBHOCTH GYHKIIMH B TOUKE.

12. Onpenenenue  MNpOM3BOJHOM, €€  TIEOMETPUYECKUM, MEXaHWYECKUH, U
SKOHOMHYECKHI CMBICIL.

13.  IlpaBunma pmuddepennupoBanusi (IPOU3BOAHAS CYMMBI, MPOU3BENCHUS U
Y4acTHOTO).

14, [IpousBoaHas cnOXKHON (PyHKIIMH.

15. [IpousBoHas HESIBHO 3aJaHHON (DYHKITHH.

16. [IpousBoaHas pyHKIUY, 33JaHHON apaMeTPHUUECKU.

17.  KacarenpHas 1 HOpMajb K KPUBOM.

18. [TpousBogHBIE BBICIIUX MOPSIKOB.

19. [ToCTOSIHCTBO M MOHOTOHHOCTD (DYHKITHH.

20. Tabnuia mpon3BoAHBIX (BBIBOM s QyHKIMKH Y =a”, Y =Sin X).

21.  JIuddepenuman GpyHKIUN U €0 T€OMETPUIECKUIA CMBICII.

22.  Ilpumenenue nuddepennnana B npubIMKeHHBIX BeIUMCIeHUX. [Ipumep.

23. ITpouzBoausle u quddepernnans Beicnx nopsaxos. [Ipumep.

24, Teopema depma (10Ka3aTENBCTBO), €€ TEOMETPUUECKUI CMBICIL.

25. Teopema Posuis (noka3arenbCcTBO) €€ reOMETPHUECKU CMBICI

26. Teopema Jlarpanxa, €€ reOMETPUYECKHUM CMBICII U CIIEACTBUS U3 HEE.

27. IIpaBuio Jlomwrans Ui pacKpbITUS HEONPENEIEHHOCTEH BHJA! {%} , [z} :
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IIpumepsl.

28. HeoOxonumble B JocTaTouHbIe YCIOBHUS Bo3pacTaHus (yObIBaHWsA) (YHKIMH Ha
otpeske. [Ipumep.

29. Heobxomumbie ycI0BUS CYIIECTBOBAHUS SKCTpeMyMa (PYHKIIUU HA OTPE3Ke.

30. [lepBoe W noOcTaTOUHOE YCIOBHE HAIWYMA JKCTpeMyMa (YHKIMHM B TOUKE.
[Ipumep.

31. Bropoe nocratouHoe ycioBue HaIHM4YMs SKCTpeMyma B Touke. [Ipumep.

32. UccnenoBanne rpaduka QYHKIHMH HA BBIIYKIOCTh M BOTHYTOCTb, TOYKH
neperuda. [Ipumep.

33. Haxoxnenune acumnrot rpaduka Gpynkuuu. [Ipumepsr.

34.  TlomHoe uccnenoBanue GyHKIHUU U OCTpoeHHe rpaduka. [Ipumep

35. [TonsTHE QYHKIIMN HECKOIBKUX IEPEMEHHBIX.

36.  YacTHOE ¥ MMOJTHOE MPUPAIICHUSI.

37.  YacTHbIe MPOM3BOIHBIC M YacTHBIC AU depeHnas.

38. [Nonueli quddepennran GyHKINN HECKOIbKUX NTepeMeHHBbIX. [IpumMepsl.

39. YacTHble TPOM3BO/IHBIE BBICIIUX TOPSIKOB (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.
[Tpumep.

40. [TonsaTue mepBooOpa3zHOM A1 TaHHOHW (QYHKITUU U HEOTIPEACIEHHOTO HHTErpaa.

41. Tabnuia MHTErpasIoB.

42. CBolicTBa HEONIPEAEIEHHOTO NHTErPAJIa.

43. HNuTerpupoBanne 3amMeHOM MEPEMEHHOW W MO YacTsAM Il HEOMpPEeNeTIEHHBIX
uHTerpanos. [Ipumep.

44, WNHuTerpupoBanue paunoHanbHbIX Apooeit. [Ipumepsr.

45. HuTterpupoBanne TpuroHoMeTpudeckux GpyHkmuii. [Ipumepsr.

46. HHTerpupoBanne HEKOTOPBIX UPpAIMOHATBHBIX QyHKINN. [IpuMepsl.

47. 3agaya O BBIYMCJIICHUM IUIOMIAAM KpPUBOJIMHEWHOW Tpanenuu. [loHsTne
OTpEeAETICHHOTO NHTErpaa.

48. CBoiicTBa ornpenenéHHOTO HHTETpaJa.

49. ®opmyna Hprotona-JleliOHua 171 BBIYKCICHUS OMNMPEACIEHHOTO HHTETpasa.
[Tpumep.

50. MeToabl NOJCTAHOBKH U TIO YacTSAM JUIsl BBIUMCIICHUS ONPEIeIEHHOTO HHTErpaa.
[Tpumepsi.

ol. [Ipumenenne omnpenenéHHOr0 HWHTErpajga K BBIYUCICHHUIO OOBEMOB  Tell
BpaieHus. [Ipumep.

52.  llpumeHeHue OMpPENEIEHHOTO WHTErpajia K BBIUMCICHUIO IJIOMAACH IUIOCKHX
¢buryp. [Ipumep.

53. [Tonstne muddepenunansHoro ypaBHeHus. Ilopsmok, oOmee u 4YacTHOE
pemenue. Hauanbueie ycnosust. [Tpumep.

54, Huddepenunanbabie ypaBHeHUs | Mopsika ¢ pa3AesiOUMMUC NEePEeMEHHBIMU
u ux pemienue. [Ipumepsr.

55. Onnopoanble nuddepeHnnanbHble ypaBHEHUS | TMOpsiAKa M UX pEILIEHHE.
ITpumep.

56. JIuneitnble nuddepeHmanbHble ypaBHeHUs 1 nopsiika u ux pemenue. [Tpumep.

8 Y4eOH0-MeTOAMYECKOEe M HH(POPMALMOHHOE o0ecredeHue TUCIUIIIMHBI

8.1 OcHoBHas uTEpaTypa

1. Beiciias Mmaremaruka /Uit 5KOHOMUCTOB [ DNIEKTPOHHBIN pecypc] : cOOpHUK 3a1ayu:
yuebHoe mocobue / I. . bobpuk [u ap.]. - 3-e uzn., ucnp. - DnekTpoH.AaH. - M. : Uadpa-M,
2019. - 539 c. - (Boicmiee oOpasoBanue - bakamaBpuar). - BHemHss  ccpuika:
http://znanium.com/go.php?id=989742

2. Kypc BbIciIel MaTeMaTuKy JUIs SKOHOMUCTOB [ DNEeKTPOHHBIN pecypc] : yueOHHK /

[b. M. Pynbik u np.] ; mox pen. P. B. CarutoBa. - Onekrpos.naH. - M. : Uadpa-M, 2019. - 647 c.

16



- (Briciee oOpa3zoBaHue - baxanaspuar). - Brewmnss CCBLIKA:
http://znanium.com/go.php?id=989794

3. Ocanmunii, FOpuii Muxaiinosuu. {uddepennmansasie ypaBHeHUS [ DIeKTPOHHBIH
pecypce] : yuebnoe nocodbue / FO. M. Ocanumii. - Dnekrpon.gas. - Mocksa : THOPA-M, 2019. -
157 c. - Bremmnss cepiika: http://znanium.com/go.php?id=1039633

4, [Mumavye, Buktop CemenoBud. Bricmas maremaruka [DIeKTpoHHBIN pecypc] :
yuebnuk / B. C. lllunaueB. - Onekrpon.gan. - M. : Mudpa-M, 2021. - 479 c. - (Boicuee
oOpazoBanue). - Bremnss cepuika: http://znanium.com/go.php?id=990716

8.2 JlonoJiHMTEIbHAA JIUTEPATYPa, B TOM YHCJIe MeTOAHYEeCKHe YKA3aHUS:

1. WBanosckas, B.JO. Maremaruka. Kparkuii Kypc u 3ajanust 11s1 MHAWBU1yaJIbHOTO
BBINIOJTHEHUS [DNEKTPOHHBIA pecypc| : yuyeOHOe mocoOue Juisl CTY/IEHTOB, OOyJaromuxcsl IO
HampaBieHusiM moarotoBku  38.03.01 «3Oxonommkay, 38.03.02 «Menemxment», 35.03.06
«Arpounxenepusi», 15.03.02 «TexHomornueckue MammHbl U oOopyroBaHue», 19.03.03
«[IpoxyKkThl THUTaHUS JKUBOTHOTO  mnpoucxoxaeHus», 27.03.01 «Crangaptuzanus u
metrpororus», 36.03.02 — 3ootexams, 35.03.02 — TexHOIOTHS JI€CO3arOTOBUTEIBHBIX H
JepeBonepepadaTbIBalOIINX MPou3BoACTB, 35.03.07 — TexHonorus mpon3BOACTBA U MEPEePadOTKHI
cenbckoxo3sicTBeHHoH, 35.03.05 — CanoBoactso, 35.03.04 — Arponomusi, 35.03.01 — Jlecnoe
neno / B. FO. iBanoBckast ; MuH-Bo cen. x03-Ba P®, Bonoronckas IMXA, Unxenep. dak., Kad.
TEXHUY. CHUCTEM B arpoOu3Hece. - OIeKkTpoH. AaH. - Bomorma ; Momnounoe : ®T'BOY BO
Bomoroackas ITMXA, 2021. - 221 c.

2. l'openos, H. A. PazButue nnpopmanoHHoro ooduiectsa: nuppoBas IJKOHOMHKA :
yaebnoe mocobue st By30oB / H. A. Topenos, O. H. KopabneBa. — Mocksa : M3mgarenscTBo
Opaiit, 2020. — 241 c¢. — (Bricmiee obpazoBanne). — ISBN 978-5-534-10039-6. — URL :
https://urait.ru/bcode/454668

3. Ceprees, JI. U. lludponas sxoHomuka : yaeoHuk s By3oB / JI. K. Ceprees, A. JI.
IOnanoga ; non penaxuuent JI. M. CepreeBa. — Mocksa : U3narensctBo FOpaiit, 2021. — 332 c.

—  (Bwicmiee  oOpazoBanme). —  ISBN 978-5-534-13619-7. —  URL
https://urait.ru/bcode/477012
4, Kpacc, Maxkcum CemeHoBHY. MareMaTnka JUIA DKOHOMUYECKOTO 6aKanaBpHaTa

[Dnexkrponnslit pecype] : yueonuk / M. C. Kpacc, b. II. UynpbeiHoB. - OnekTpoH.gaH. - M. :
HNudpa-M, 2017. - 472 c. - Bremnsist cepika: http://znanium.com/go.php?id=558399

5. PxeBckuii, Cepreii BnaaumupoBuu. Bpiciias wmarematuka [DJIEKTPOHHBIN
pecype] : yue6nuk / C. B. PxeBckuii. - Dnekrpon.gad. - M. : Uudpa-M, 2018. - 814 c. -
Buemnss cepuika: http://znanium.com/go.php?id=1014067

6. Kypc BbIcmIel MaTeMaTuKu Jij1s1 SKOHOMUCTOB [ DNEKTPOHHBIHN pecypc] : yueOHUK /
[b. M. Pynbik u np.] ; mox pen. P. B. Carutosa. - Onekrpon.jnas. - M. : Uadpa-M, 2019. - 647 c.
- (Beiciee oOpa3oBaHue - bakanaBpuar). - Buemnss CCBLIIKA:
http://znanium.com/go.php?id=989794

7. Pybamkuna, E. B. Jluneiinas anre6pa. Jluneiinoie omeparopsl. KBaaparuunsie
¢dbopmbl. KomruiekcHble yncia [DIeKTpoHHBIN pecypce] : yuebnoe nocobue / E. B. Pybamkuna. -
Onektpon.gai. - M. : Huadpa-M, 2016. - 38 c. - BuemHAs  ccbuIKa:
http://znanium.com/go.php?id=544419

8. Boicirasi maremaTwika A7 OKOHOMHCTOB: YUYeOHHK Ui CTYACHTOB BY3O0B,

oOydaromuxcs nmo skoHomuueckuM crenuansHoctsiM / Kpemep H.II., Ilytko B.A., Tpumun
M., - 3-e ma. - M:IOHUTHU-IAHA, 2016. - 479 c.: 60x90 1/16. - (3omotoii doHA
poccuiickux ydeOHukoB) (Ilepemmnér) ISBN 978-5-238-00991-9 - Pexum pocryna:
http://znanium.com/catalog/product/872573

9. AnanuTnyeckass TEOMETPHUs Ha IUIOCKOCTU: METOIMYeCKUEe YKa3aHusd JUIs
CTYIECHTOB OakasiaBpHuara HampaBieHui noArotoBku 35.03.02 — TexHOIOTUS 3aTOTOBUTEIBHBIX U
nepeBornepepadaTeBarOMKUX Mpou3BoaAcTB, 35.03.04 — Arponomus, 35.03.05 — CamoBoacTso,
35.03.07 TexHonorus NpPOU3BOACTBA M NEPEepabOTKH CEIbCKOXO3IUCTBEHHOM MPOIYKIIUH,
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http://znanium.com/go.php?id=1039633

36.03.02 3oorexuus, 35.03.01 Jlecnoe neno, 110800 — Arpounkenepus, 151000 —
TexHonornueckue MamuHbl U obopynoBanue, 221700 — CrangapTuzauus U METPOJIOTHS,
260200 — IIpomyKThl MUTAaHUS KUBOTHOTO mpoucxoxaenus, 38.03.01 — Dxonomuka, 38.03.02
— MenemkMeHT. (04Hasi, 3a049Hasi M O4YHO-3a0uHas (opmbl oOydenus) / CocraBuia K.3.H.,
nomeHT kadenpsl Maremarukun u MexaHuku B.HO. MBanoBckas.— Bomorma—Momounoe: U]
BI'MXA, 2016. — 25 c.

10.  AnamuTHYeckas TEOMETpHs B TpPOCTpaHCTBe: Meroauueckue ykasaHus. /
CocraBuna K.3.H., 1oUeHT Kadeapel marematuku U Mexanuku B.lO. MBanosckas.— Bonorma—
Momnounoe: U1 BTMXA, 2017. — 26 c.

11.  DnemeHThl NMHENWHOUN anreOpbl: y4eOHO-METOAUUECKOE MMOocoOUe Ui CTY/IEHTOB
OakanaBpuara HampasieHud noaroropku 38.03.01 — Dxonomwuka, 38.03.02 — MeHeIKMEHT,
35.03.02 — TexHONOTHUS 3arOTOBUTEIBLHBIX U JIEPEBONIEPEpadaThIBAIONINX MPOU3BOACTB, 35.03.06
— Arpounxenepusi, 15.03.02 — TexHonoruueckue MamuHbl U oOopynoBanue, 19.03.03 —
[IpomyKTbl TUTaHHUA J>KABOTHOTO TMpOUCXOXkIeHus. /CocraBuia K.3.H., JOLUEHT Kadenpol
MareMaTuku 1 Mexanuku B.1O. BanoBckas.— Bomornma—Momnounoe: U1l BTMXA, 2016. — 53 c.

12. Jluneiinas anreOpa: yueOHOe TMOCOOME ISl CTYIEHTOB HIKOHOMHYECKOTO
¢akynsrera. — Bonorna-Monounoe: UL BIMXA, 2016. — 108 c.
13. BekropHas anreOpa: MeTOAMYECKHE yKa3aHUS U 3aJaHUs IS CaMOCTOSITEIHHOU

pabots! ctynentoB BIMXA um. H.B. Bepemaruna, usydaromux aucuuiinny «Marematukay,
2-e u3a. — Bonorma—Momnounoe: Pegakunonno-usaarensckuii otaenr BIMXA, 2016. — 26 c.
14. uddepeHunanbHoe UCUHCIECHUE (YHKIUU OJHOM M HECKOJIBKUX NMEPEMEHHBIX:
Metonudeckue yKa3zaHAS W 3aJaHUS  JUIT  caMOCTOsITeNbHOW paboTey/ Pazpab. FHO.A.
[TnotaukoBa, H.B. CrapkoBckasa. — Bosorma—Momnounoe: Bonoroackas IMXA, 2016. — 56 c.
15. KommiekcHpie umcna: ydeOHO-MeToanueckoe mocooue s cryaeHtoB BIMXA
M. H.B. Bepemaruna, u3yyaromux ITUCUMIUIMHBI «Maremaruka», «Bwicimias mareMarukay,

«Maremarnueckuii ananu3» / CocraBuna H.B. Crapkosckas. — Bomorma—Monounoe: W]
BI'MXA, 2016. — 54 c.
16. [Ipenensl W HENPEPHIBHOCTh: METOAUYECKHME YKa3aHWUS €W 3aJaHus s

caMmocTosTeNbHOM paboThl / Pa3pad. ML.I". [TnotHukoB u ap. — Bonorma—Momnounoe: Bosoroackas
I'MXA, 2016 — 36 c.

8.3 IIporpammuoe obecnieuenne u UHTEepHET-pecypcehi:

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€YECTBCHHOC

Astra Linux Special Edition PYCB 10015-01 sepcuu 1.6.

1C:Ilpeanpusrtue 8. Koudurypamnus, 1C: byxranrepus 8 (yueOnas Bepcusi)

Project Expert 7 (Tutorial) for Windows

CIIC Koncynprantliroc

Kaspersky Endpoint Security mis 6uzneca CtangapTHbIi

CB0001HO pacnpocTpaHsieMoe JINIeH3HOHHOe TPOrpaMMHoe o0ecreyeHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. OT€YECCTBECHHOC

Sunekc.bpaysep
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NudopmanuonHbie cipaBo4Hble CHCTEMbI

— EnmHoe o0kHO JlocTyna K 00pa3oBaTebHBIM PECYPCaM — PEKUM JIOCTYIIA:
http://window.edu.ru/

— UIIC «KoncynprantlLimtocy — pexxuM goctyna: http://www.consultant.ru/

— Wnrepdakc - LleHTp pacKpbITHS KOPHIOPATUBHON MH(POpMAIK (CepBEp PacKpPBITUS
uH(pOpMaIKK) — pexuM goctyna: https://www.e-disclosure.ru/

— Nndopmanmonno-npasosoit mopran [APAHT.RU — pexum nocryna:
http://www.garant.ru/

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

IMpodeccuonanbubie 6a3bl JAHHBIX

— Hayunas snexrponnas 6ubnuoreka eLIBRARY.RU — pesxxum nocrtyna: http://elibrary.ru

— Haykomerpuueckas 6a3a qaHHBIX SCOPUS: 0aza TaHHBIX pedepaToB U MUTHPOBAHUS — PEKUM
nocrtyna: https://www.scopus.com/customer/profile/display.uri

— OduimanbHblil caliT denepanbHON CITyKObl TOCYAapCTBEHHON CTaTUCTUKU — PEKUM
noctyma: https://rosstat.gov.ru/ (OTKpBITHIIT 1OCTYIT)

— Poccuiickas Akanemus Hayk, OTKpBITBIN JOCTYI K HAYYHBIM )KypPHAJIaM — PEXKUM
noctyma: http://www.ras.ru (OTKpbITBI TOCTYII)

— Odunmanbupiii caiT MUHHCTEPCTBA CEIbCKOTO X03siicTBa Poccuiickoit denepammm —

peskum poctyma: http://mex.ru/ (OTKpBITBIN TOCTYII)

DJIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:

- OnexkTpoHHBIM OmOmuoTeunbli karasor Web HWPBUC — pexum noctyna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

- OBC JIAHD — pexum nocryna: https://e.lanbook.com/

- OBbC Znanium.com — pexxum jgocTyma: https://new.znanium.com/

- BC IOPAUT — pexum pocryna: https://urait.ru/

- 3BC POLPRED.COM: http://www.polpred.com/

— SHGKTpOHHaSI oubmroTeka n31aTCJIbCKOI'O OEHTpa ((AKa,I[eMI/IH» .
https://www.academia-moscow.ru/elibrary/ (komnekuus CITO)
— 9BC OI'BOY BO Bonoroackasa I'MXA - pEKUM JIOCTyTa:

https://molochnoe.ru/ebs/
9. MarepuaibHO-TEXHHUYECKOE o0ecredeHne U CHUIINHbI

9.1 HauMeHOBaHHe TIOMeILCHWH [JIA TNPOBeJeHWSl BCeX BHAOB Y4YeOHOMH
NesiTeJIbHOCTH, NMPEIYCMOTPEHHO Yy4YeOHBIM IJIAHOM, B TOM 4YHCJIe TOMeIleHusl sl
CaMOCTOSAAITeJIbHOM PadoThl, ¢ YKAa3aHHEM IepeYHsi OCHOBHOIO 00OpylOBaHUsl, Y4eOHO-
HAISIAHBIX IOCOOMI M MCIIOJIb3YyeMOro MPOrpaMMHOI0 o0ecreyeHust

VYueOnas aynutopus 4205 mis npoBeneHus 3aHATHH JIEKIIHOHHOTO M CEMUHAPCKOTO THIA
(mpakTUYeCcKue 3aHATHA); TPYNIOBBIX U UHIUBUIYAIbHBIX KOHCYIBTAIINI; TEKYIIETO KOHTPOJIS U
MPOMEXKYTOYHOM arrectanuu. OCHAIIEHHOCTh: Y4eOHas mebenb: cronbl — 35, cTynbs — 75,
nocka MemnoBast, kadenpa. OcHOBHOE 000pyIOBaHUe: YKpaH i mpoekropa 1 mT., mpoekrtop - 1
IIT., KOMIIbIOTEp B Komiuiekte - 1 mt Ilporpammuoe obGecmeuenue: Microsoft Windows 7
Professional JIunensun 49230531, Microsoft Office Professional 2007 JIunensuu 42543554

VYuebnas aynutopust 4307 g mpoBeAEHUS NPAKTUYECKHX 3aHATUH M OpraHu3aluu
MPAKTHK; TPOBEACHUS TPYNIOBBIX M WHIUBUAYAIBHBIX KOHCYIBTALMN; TPOMEKYTOUHOM
artectanuu: OCHAIIEHHOCTh: YueOHast MeOenb: cTojbl — 12, cTynbs — 24, mocka MesoBas, mkad
JUIS XpaHEHUS yd. MaTepuana.
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http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
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://molochnoe.ru/ebs/

VYuebnas aymutopust 4203 KommbloTepHBIH Kiacc, Uil TNPAKTHUECKUX 3aHATHH,
CaMOCTOSATENILHOM paboThl cTyeHTOB. OCHAICHHOCTh: Y4eOHast MeOelb: CTOJ MpernoiaBares,
KOMITBIOTEpHBIE CTOJIBI — 15, KommbloTepHble Kpecia — 16; OcHoBHOe oOopynoBanue: 15
KOMITBIOTEPOB C JIOCTYIIOM B 3JIEKTPOHHO-OOpa3zoBaTenbHyro cpeny Axagemun, OBC u cern
Wureprer. [Iporpammuoe obecnieuenue: Microsoft Windows XP Jlunensust 17997859 Microsoft
Office Professional 2007 JInnensuu 42543554 Consultant Plus JInnensus 426324, 511546,
cuctema napauienasnoro BoxkaeHus: HK "Arponasurarop mitoc"+ Tpenaxep — cumynarop.

9.2 Obecneuenne odpa3zoanus s jun ¢ OB3

Jliis obecniedyeHrst 0Opa30BaHMsI MHBAIHIOB U JIMI] C OTPAHWYCHHBIMU BO3MOXHOCTSMU
3JI0POBbS peau3aliysl JUCIUTUTHHBI MOYKET OCYIIECTBIIATHCS B aJallTHPOBAHHOM BHUE, HCXOJIS
W3 WHAUBHIYATbHBIX TICUXO(QU3HUYECKUX OCOOCHHOCTEHM ¥ TI0 JIUYHOMY 3asBJICHHIO
00yJaromerocs, B YaCTH CO3/IaHUs CIICIUATbHBIX YCIIOBHM.

B crenuanbHBIe YCIOBUS MOTYT BXOIUTH: MPEIOCTABICHUE OTICIBHON ayJIuTOPHH,
HEOOXOIMMBIX TEXHUYECKHX CPEACTB, MPUCYTCTBUE aCCUCTEHTA, OKA3bIBAIONIETO HEOOXOIUMYIO
TEXHHUYECKYIO TTOMOIIb, BEIOOP (POPMBI TTPEIOCTABIICHUSI WHCTPYKIIUU 10 TIOPSIKY TPOBEACHHUS
TEKYIIET0 KOHTPOJII M TMPOMEKYTOYHOW aTTeCTallid, WCIOJIb30BAHUE  CICIHATBLHBIX
TEXHHYECKUX CPEJCTB, MPEAOCTaBICHHIE NIepephIBa TSI pUeMa ITHIIH, JIEKAPCTB U JIp.

JUIs JMIT ¢ OTpaHWYEHHBIMH BO3MOXHOCTSMHU 370POBbS TPETYCMOTPEHA OpraHU3aIus
KOHCYJIbTAIMH C HCITOJIb30BAHUEM DIIEKTPOHHOH TTOYTHI.

Y4eOHO-METOMYECKHE MaTepuaibl I CaMOCTOATEIBbHON paboThl OOyJaroOmIMXcs W3
qrClia MHBAJIHMJIOB U JIUIl C OTPAaHWYCHHBIMU BO3MOXKHOCTSIMH 310poBbst (OB3) nmpenocraBistoTcst
B (hopmax, alaiTHPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBbS U BOCIIPUATHS HHPOPMAITUH:

J1J1s1 TUT] C HApYIICHUSIMHA 3PCHHS:

— B ITIeYaTHOU (popMe yBEIIMUECHHBIM HIPUPTOM,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1s1 TUT] ¢ HApYIISHUSIMH CITyXa!

— B IIe4aTHOU opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

J1J1st T C HapyIIEHUSIMH OTIOPHO-JIBUTATEIBHOTO amapara:

— B IIeYaTHOM (opme,

— B JOpMeE DIIEKTPOHHOTO JIOKYMEHTA.

JlaHHBII TIepeueHb MOXET OBITh KOHKPETU3WPOBAaH B 3aBUCHMOCTH OT KOHTHHICHTA
o0OyJaromumxcs.
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10. KapTa KOMIICTCHIIUU JUCHUITJIHHBI

MartemaTHKa
e MUCIUILIHBL JaTh 0a30BbIe 3HAHHA B OOJIACTH MaTEMaTHYECKWX HayK W HAyYHTh NPHUMEHSTH MOMYYCHHBIC 3HAHWS B MPO(ECCHOHATILHOU NIeSITeNbHOCTH;
3HAKOMCTBO CTYACHTOB C KOHKPETHBIMH MaTeMaTHIECKUMH METOaMH, HEOOXOANMBIMH JUTSI IPIMEHEHHS B TIPAKTUUECKON AESTENbHOCTH, ISl H3yIEeHUS
CMEXHBIX JIUCIUIUTUH, JUIS TIPOJOJDKEHUS] 00pa30BaHMSI.
3anaun - H3y4€HHE OCHOBHBIX MOHATUHA MaTEMAaTUKU U OCBOEHHE METOJIOB pemenus ee 3a1a4,
AUCHHUTUIAHBI - Pa3BUTHE JIOTHYCCKOI'O MBIIIJICHUS
- TIOBBILIIEHHE OOIIEr0 YPOBHS MaTEMAaTHUECKON KYIIBTYPBI;
- pa3BUTHE y CTYJEHTOB MaTEMaTHUECKUX HABBIKOB, HEOOXOIMMBIX JJIsl BRIOPAHHOH CHENMaIbHOCTH M VISl TIPUMEHEHHUS MTOTYUSHHBIX
3HAHUI B MHKEHEPHOW MPAKTHUKE;
- JIEMOHCTpAIHA CBSI3U Pa3/IefIoB MaTEMaTHYECKHX HAYK C MPAaKTHYECKUMU 3a/1a4aMy;
- 00y4YHTh HWCIIOIb30BAHUIO KOMITBIOTEPHBIX MPOTpaMM JIIsl PEeIIeHNs] MaTeMaTHYeCKUX 3a/ad, MCIONb3yeMbIX B TPHIOKEHUSX, a
TaKXKe JUIS PEIIeHHUs 3a/1a4, CBSI3aHHBIX ¢ 00pa0OTKON SKCIIEPUMEHTANBHBIX AaHHBIX C MPUMEHEHNEM HH()OPMAIIOHHBIX TEXHOJIOTUH;
- MOATOTOBKA HMCXOJHBIX JAaHHBIX [JId TIPOBCACHHA PACUCTOB OKOHOMHUYECKUX W COHHUAJIBHO-3KOHOMHUYECKUX HOKaSaTeﬂeﬁ,
XapaKTepU3YIOLINX AeATeIbHOCTh X035 UCTBYIONIUX CYOBEKTOB;
- NpHOOpeTeHHEe HaBBIKOB CAMOCTOSITENIEHOM paboThI ¢ y4eOHOM INTepaTypoi;
- COCTaBJICHHUE ONMUCAHUIU TMPOBOANMBIX HCCHe}]OBaHHﬁ, TMOATOTOBKA JaHHBIX JJIsI COCTABJICHUS HAYIHBIX O630pOB )41 ny6n1/11<au1/1171.
B npouecce ocBoeHMs AaHHOM JUCIUILIMHBI CTYACHT (QOPMHUPYET M JEMOHCTPUPYET CIIEAYIONIUE
Kownereruum [lnanHpyembie pesyIsTaTsI Texnonoruu ®opma CrymeHu ypoBHEH OCBOCHHSA
4| DopMyIUpOBKa 00y4eHMs (MHJMKATOPBI JOCTHKEHUS
(opmupoBaHHA OLIEHOYHOT'0 CpeJCTBa KOMIIETEHIIN
HOEKC KOMIIETEHITHH )
v CrniocobHOCTh NA-lyk1 AnamuzupyeT 3ajady, Jlexuun TectupoBan IloporoBnsiii
K-1 OCYIIECTBIATH TOUCK, BeIAENAS ee  0a30BBIE  COCTaBISIOLINE, ue (yAoBJ1eTBOPHUTEILHBII)
KPUTHUUYECKHUH aHaIU3 U OCYIIECTBIISET JEKOMIIO3ULIUIO 3a1auK ITpakTuyeck 3HaeT OCHOBHBIE METOIBI cOOpa
CHHTE3 MH(pOpMAIHH, UJl-2yk-1 Haxomur W KpUTHYECKH | W€ 3aHATHS YcrHbli u aHanu3za MHGOPMAIMU JUIS PEIICHHs
NPUMEHATH CUCTEMHBIN IO | aHAMM3UpyeT HH(opManuio, HEOOXOIUMYIO OTBET 9KOHOMHUYECKUX 3aad. Ymer
XOZ JUISl pELLIEHUs JUISL peLLICHUs] TOCTaBJICHHON 3a71a4un CamocrosTe OCYIIECTBIATh IOUCK  HH(pOpMaIHH,
TIOCTaBIICHHBIX 3a]a4 N-3yk-1 Paccmarpusaer | nbpHas pabota KontponsHa | cOOp H aHanM3 OCHOBHBIX JaHHBIX,
BO3MOXHBIE BapuaHThl pELICHUs 3aJadH, g paboTa HEOOXOAUMBIX ULt pelieHus
OLICHMBAsSI X JOCTOWHCTBA U HEAOCTATKH WnTtepakTus 9KOHOMHUYECKUX 3aad. Brnaneer
WN-4yk1 IpaMoTHO,  JIOTMYHO, | HBIC 3aHATHA WunuBupyan | 6a30oBEIMH MeTOOaMH TOHWCKa, cbopa
apryMEHTHPOBAaHHO ¢dbopmupyet pHas paboTa uHpOpMAMM W aHalu3a JIaHHbIX,
COOCTBEHHBIC  CYXKIEHHS W  OLCHKH. HEOOXOIUMBIX ULt pemeHust
Otnugaer (axTeI oT MHEHUH, MOCTaBJICHHBIX YKOHOMHUYECKHX 3a/1a4.
WHTEpIpEeTalMii, OLEHOK W TJA. B IIpoaBuHyTHIii (XOpoILIO)
paccyXIeHUsIX JIPYTHX YJaCTHHKOB PaccmarpuBaer BO3MOXXHBIE
JEeATENBHOCTH BapUaHTBHl PEIICHUS 3aJa4M, OIECHHBAs

N-5yk.1 Onipenensier u OICHUBAET

HMX JOCTOMHCTBA M HENOCTATKHA. MOXET
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IOCICACTBUA BO3MOXKHBIX peHIeHI/Iﬁ 3aJa4u.

TPaMOTHO, JIOTHYHO, apryMEHTHPOBaHHO
(hopMupyeT COOCTBEHHBIE CYXICHUS W
oteHkd. Ommmuaer (axkTel OT MHEHHH,
UHTEpIpeTannii, OUEHOK ¥ TJ. B
pacCy)KICHUSIX ~ JAPYTMX  Y4aCTHHKOB
JIeITENIHOCTH.  YMEeT  NPOBOJHTH
MaTeMaTH4ecKHe  HUCCIEJOBaHMS IO
3a/JaHHON METOAMKE; BJIaJeeT TUIIOBBIMU
METOJMKaMHU MPOBEACHHUS
MaTEMaTHYECKOr0 aHaIN3a B Pa3IUYHBIX
chepax IesITeNbHOCTH.
Bbicoxmii (0T IMYHO)

Ompenensier ¥ OICHUBAET
MOCIIEACTBHS ~ BO3MOXKHBIX  pelleHHH
3a/1a4n. 3Haer BO3MOYKHOCTH
MPUMEHCHUA MaATEMATUYECCKOI'O
anmapara B pa3iM4HbIX  cdepax
JIeITENIbHOCTH.;  yMEET  COCTaBITh
OMMMCaHuA TPOBOAUMBIX I/ICCJ'Ie)]OBaHI/Iﬁ
u AHAJIM3UPOBATh TNOJTY4YC€HHBIC
pe3yNbTaThl; BJIAAEET CIIOCOOHOCTBIO
y4acTBOBaTh BO BHEPEHUU PE3YJIbTaTOB
UCCIIEIOBaHUM U Pa3pabOTOK, 3HAUNMBIX
i Oyaymed — npodeccroHaIbHOU
JIeATENbHOCTH.
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