MuHuCTEpPCTBO CENIbCKOro Xo3sMcTBa Poccuniickon Penepaunu
denepanbHOE TOCYIAPCTBEHHOE OFOIKETHOE 00pa30BaTEeIbHOE YUPEKICHUE
BBICIIETO OOpa30BaHUS

«Bonoroackas rocy1apcTBEHHAsi MOJIOYHOXO034MCTBEHHAs akagemust umenn H.B. Bepemarnna»

NnxenepHsiii pakynbTer

Kadenpa rexanueckue cuctemsl B arpoOu3Hece

PABOYAS ITIPOTPAMMA YYEBHON JUCIHUATIIAHBI

MATEMATHUKA

Hanpasiienue noaroroBku (cneuuajabHocThb) 38.03.02 MeHeKMeHT

Hanpasaennocts (mpo¢uib) [Ipon3BoACTBEHHBII MEHEKMEHT

KBamudukanus BpINycKHUKA OakaiaBp

Bonorna — MomnouHoe
2023 .



JIUCT COITIACOBAHUM

[Tporpamma coctaBieHa B coorBeTcTBHM ¢ TpeboBanusiMu ®I'OC BO no HampaBieHHIO
noarotoBku 38.03.02 MenemxmenT, mpoduits [Ipon3BoncTBEHHBI MEHEKMEHT

PazpaboTuuk, k.3.H., nonent MBanosckas B.1O.

[Iporpamma ogo6peHa Ha 3aceaHuu KadeIpbl TEXHUYSCKUE CUCTEMBI B arpoOM3HECE OT
«24» suBaps 2023 roxa, nmpotokoi Ne 6.

3aB. kadenapoii, k.1.H, noreHT lymxkos P.A.

Pa60qa;1 nporpamma JUCHUIIIMHBI COTJIaCOBaHa Ha 3aCCAaHUN MGTOI[HHGCKOﬁ KOMHUccuu
WHXeHepHOro ¢dakynbreTa «16» depans 2023 rona, mpoTokosa Ne 6.

[Ipencenarens METONMYECKOM KOMUCCHH, K.T.H., TOIEHT bepnennukoB E.A.



1 Heab u3agaum y4eOHO AU CHUTNIHHBI

Heap u3yyenus AucuMnInHbl «MaremaTtnka» — 1aTh 0a30BbIe 3HaHHUA B 00JIaCTH Mare-
MaTU4YeCKUX HayK U HAyYUTh MPUMEHSATH MOJTYUYEHHBIC 3HAHUS B MPOPECCHOHATBHOMN JeITeNbHO-
CTH; 3HAKOMCTBO CTY/IECHTOB C KOHKPETHBIMH MaTeMaTHYECKHUMHU METOJIaMHU, HEOOXOAUMBIMH IS
IPUMEHEHUS B MPAKTHUECKON NESATEIBHOCTH, UI U3YYEHUSI CMEXKHBIX TUCLHUIUINH, JJIS IPOIOII-
JKEHUs1 00pa30BaHUs.

3agaum JUCHMIJIMHBI:

- M3y4eHNE OCHOBHBIX MOHATHI MaTEMaTHKH M OCBOCHNE METOIOB PEIICHNUS €€ 33/1a4;

- pa3BHUTHE JIOTHYECKOTO MBIIIJICHUS,

- MOBBIIIEHUE OOIIETO YPOBHS MaTeMaTHUECKOI KyJIbTYPBI;

- pa3BUTHE y CTYJCHTOB MaTeMaTUYEeCKUX HABBIKOB, HEOOXOIUMBIX Il BEIOpaHHOM Crenu-
QIBHOCTH U /ISl IPUMEHEHUS TIOJTYYEHHBIX 3HaHUHM B MH)KEHEPHOH MPaKTHUKE;

- JEMOHCTpANKS CBSI3H pa3/iefoB MaTEMAaTHYECKUX HAYK C MPAKTUYECKUMH 3ajadaMu;

- OOy4YHUTh MCHOIB30BAHNIO KOMIIBIOTEPHBIX ITPOrPaMM ISl PEHICHHUS] MaTeMaTHIeCKUX 3a-
71a4, WCTIONIb3YEeMbIX B MPUIOKEHUSX, a TAKXKe JUIS PEIICHMs 3a]ad, CBA3aHHBIX C 00pabOTKOM
HKCIIEPUMEHTAIBHBIX JTaHHBIX ¢ IPUMEHEHNEM MH()OPMAIIMOHHBIX TEXHOIOTUI;

- MOATOTOBKA MCXOAHBIX JAaHHBIX ISl IIPOBEICHNS PACUETOB SKOHOMUYECKUX M COLMAIIBHO-
HKOHOMHYECKHX MTOKa3aTeJel, XapaKTepU3yIOLIHX ACATeIbHOCTh X03HCTBYIOIINX CyOBEKTOB;

- pruoOpeTeHNE HABBIKOB CAMOCTOSITEIbHON pabOThI ¢ Y4eOHOM TUTepaTypoii;

- COCTABJICHUE OINMCAHHUI MPOBOIUMBIX HCCIEJOBAHUI, MOIrOTOBKA JAaHHBIX JIJISI COCTaB-
JICHUSI HayYHBIX 0030pOB U MyOIMKAIIHAA.

IIpodeccuonanbHble 321a41 BBINMYCKHUKOB
MH()OPMAMOHHO-aHAIUTHYECKOE YIPABICHHE MPOIECCaMH aIMHUHUCTPATHBHOTO, XO3SHCTBEH-
HOTO, IOKYMEHTAIMOHHOTO ¥ OPTaHU3allMOHHOTO COMTPOBOXKICHUS IEATEIIbHOCTH OPTaHU3allHH.

2 MecTo mucuunjauHbl B cTpykrype OOIT

HNupexc nucnumiannabl 51.0.09,

OcBocnne y4eOHOU nucHUIUIMHBI «Marematnkay Oa3upyeTcss Ha 3HAHUSX U YMECHHSX,
MOJyYEHHBIX CTYACHTAMH MPHU U3YYEHHH TAKOW JUCIUIUIMHBI KaK IIKOJBHBIA KypC MareMaTHKU
(3HaHMe OCHOB anreOpbl, FeOMETpUN U Hadasl aHanu3a). CTYIEHThl TOJKHBI B COOTBETCTBUH C
HOpPMaMH PYCCKOTO JHTEPATYpPHOTO SI3bIKa YMETh JIOTUYECKU MPABUIBHO CTPOUTH YCTHYIO U
MUCHbMEHHYIO peub, 00J1a/1aTh HABBIKOM HamMcaHUs pedepaTuBHBIX pabOT U BHICTYIUIEHUN C J10-
KJIaJJaMH Ha 33JIaHHYIO TeMY, 00JIaaTh KyAbTypOi U HaBBIKAMH MBIIUICHHS, @ TAK)KE HaBBIKAMU
pelIeHNs OTBICUEHHBIX U MPAKTUYECKUX 3a7a4 ¢ MPUMEHEHHEM HH(OPMAIIMOHHBIX TEXHOJIOTUH.

Obaacth npodeccuoHATbHOM JeSITeJIbHOCTH BHINTYCKHUKOB!

07 ApamuHUCTpaTHBHO-yIpaBleHUeCKas U oducHas ngedarenbHOCTh (B cdepe
UH(POPMAITMOHHO-aHATUTHYECKOTO 00eCIeueHs] SKOHOMUYECKOH e TeTbHOCTH).

Buabi npodeccnonanbHOi 1eITEeILHOCTH BHITYCKHUKOB!
—HnH(pOPMAIIMOHHO-aHATUTUYECKUK;
— OpraHU3alMOHHO-YIPABIEHYECKUIL;

K 4uciny BXOOHBIX 3HAHMH, HABBIKOB M T'OTOBHOCTEH CTYIEHTAa, MPHUCTYMAIOMIETO K
W3YUCHUIO TUCIHUIUINHBI «MareMaTukay, TOJKHBI OTHOCUTHCS:

- TUCIUIUIMHA M3y4aeTcsl C MEpPBOro CEMECTpa MEepBOro Kypca, MO3TOMY He Tpelyercs
BXOJIHBIX 3HAHWH, HABBIKOB U KOMIIETCHIIUN, ()OPMHUPYEMBIX B MPOIECCE MOTYYCHHS BBICIIIETO
npodeCcCHOHATBLHOTO 00pa30BaHUSI.

JucuummuHa «MaTtematukay sSBIsieTcsl 0a30BOI IS MOCIEIYIOMIETO U3YYCHHsS TUCITH-
winH: «Teopus BEposSTHOCTEN M MaTeMaTHYecKas CTAaTUCTUKa», «MeToabl ONTUMANIbHBIX pelie-
HU, « IKOHOMETPHUKA.

3. [Inanupyemble pe3yJbTaThbl 00yUYeHHs 0 TUCHUIINHE (MOLYJII0)
[Iponiecc  u3ydyeHus OUCHMIUIMHBI HampaBieH Ha (OPMUPOBAHHE  CIEAYIOIIUX
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xoMrieTeHIMi B coorBercTBUU ¢ @I'OC BO 1o naHHOMY HanpaBiIeHHIO OATOTOBKU:

Kox m HamMeHoOBaHHe

o Kon n HaumeHoBanne HHAUKATOPA TOCTHKCHUS KOMIIeT eHIIN it
KOMIICTCHIIUH

VK-1. Cmnocoben ocymectBiuarh | M/-1yx; AHamm3upyer 3amady, BBIACHsAS ee¢ 0a30BbIe COCTAaBIISIONINE,
MOWCK, KPUTHYCCKUN aHaIW3 M | OCYIICCTBISCT ACKOMITO3UIIMIO 3a1a9H

cunTe3 uHGOpMarwu, npuMeHaTh | UJ-2yyx., Haxoaut u KpuTHYECKH aHATM3UPYET HH(DOPMAIHIO, HEOOXOIMMYIO
CHUCTEMHBIN MOAXOM IS PEIICHHUS | IS PELICHHUS OCTABICHHOMN 3a1a4n

MTOCTABJIEHHBIX 3a/1a4 N]I-3yx.1 PaccmarpuBaeT BO3MOXHBIC BaAPHAHTHI PEIICHUS 3a1a4H, OLCHUBAs
HX TOCTOMHCTBA M HEAOCTATKH

U-4yy.; I'paMOTHO, TOTMYHO, aPTyMEHTHPOBAHHO (HPOPMUPYET COOCTBCHHEIC
CcyxJeHus 1 onleHKU. OTn4aer pakThl OT MHEHHIA, HHTEPIIPETAIUH, OIICHOK U
T.J. B PACCYKICHUSX IPYTUX YIACTHUKOB JCSITCIBHOCTH

U-5yi.; OmnpenenseT W OIICHUBACT IMOCICACTBUS BO3MOXHBIX PCIICHHMA
3a7a4uu

3 CTpykTypa H coep:KaHHe TUCHUIIUHBI
OO6m1ast TpyI0€MKOCTh AUCITUTUIMHBI COCTABIISICT 6 3a4€THHIX CIMHMII.

4.1 CTpykTypa y4eOHO TUCHUNIHHBI

Bz yue6Hoii paGoThi Ounast popma oOydeHus O4Ho-3a049Has hopMa OOyICHHS
1 cemectp 2 ceMecTp 1 cemectp 2 ceMecTp

AYTHTOPHBIE 3aHATHS (BCEro) 34 32 34 34
B tom uucne:
Jlexumu (JT) 17 16 17 17
Ipakruueckue 3ansaTust 113 17 16 17 17
Jlaboparopusie pabotsl (JIP)
CamocTosiTeIbHasi padoTa 70 67 34 92
Bun npomexyTodHON aTTecTanumn 3a4er SK3aMEH 3a4er 9K3aMEH
KouTtpoub 4 9 4 18
O0u1asi TPY10€MKOCTb TUCHUTIIHHBI, 108 108 72 144
4yachl
3aveTHbIe eIMHULBI 3 3 2 4

4.2 Conepsxkanue pa3iejoB yueOHOH THCHUIINHBI

Pa3zoen 1. dnemenmul 6eKmopHoit anzeopul.

[Ipenmer maremaruku. MecTo MareMaTMkKu B CHCTEME HayK. MeTox KoopauHar Ha
IPsIMOM, TUIOCKOCTH U B IPOCTPAHCTBE, N- MEPHBIE BEKTOPHI M ONEPALMM HAl HUMHU. BeKTOphI HA
IUJIOCKOCTM M B NPOCTPAHCTBE, JIMHEWHBIC ONEPALMM HAJ BEKTOPAMH M HMX CBOWCTBA.
KonnuueapHocTh M KOMILIaHApPHOCTH BeKTOpoB.  IIpoeknuu BekTtopa Ha ock. CkaisipHOE
MPOMU3BEACHNE JIByX BEKTOpOB. CBolcTBa. BbruucieHue ckaasipHOrO MPOU3BEACHUS Yepe3
KOOPJMHATHl BEKTOPOB. BhruncieHne yma Mexay AByMsl BEKTOpaMH, YCIOBUE MApaIENbHOCTU
Y NEPHEHANKYISIPHOCTH BEKTOPOB.

JInHeliHas 3aBUCHMOCTb BEKTOPOB. TeopeMbl O JIMHEWHOW 3aBUCUMOCTHU. PasioikeHue
BEKTOpa 1o JaHHoMYy Oazucy. [ToHsTHs TUHEITHOTO eBKINA0Ba IPOCTPAHCTRA.

Pazoen 2. Ananumuueckan zeomempusi.

[lonsiTne ypaBHEHUs JIMHUM HA TUIOCKOCTU. [IpuMepsl cocTaBiieHNs] ypaBHEHUS TUHUU Ha
IJIOCKOCTH 10 3aJaHHBIM €€ IeOMETPUYECKUM CBOMCTBAM. YPAaBHEHHME MNPAMON C YIIIOBBIM
K03 GUIIMEHTOM. YpaBHEHHE MPsSMON B 0OIIEeM BHjE. YpaBHEHHE MPSAMOM, IPOXOASAIIEH depes
OJIHY TOUKY, 4epe3 JIB€ TOUKH. Brluncienue yma Mexy IpsMbIMH, YCIOBUS MapaJlJIeIbHOCTH U
NEePNEHAUKYIAPHOCTH MpsMbIX. Kpusele BTOporo mnopsaka. IlnockocTe B mpocTpaHCTBE.
YpaBHEHHE IUIOCKOCTH, IPOXOMAILEH Yepe3 NAHHYIO TOYKY M UMEIOIIUNM JAHHBIM HOPMAaJbHBII
BEKTOpP. YCIIOBHS NMApajUIEIbHOCTH M NEPHEHAUKYISPHOCTH IIJIOCKOCTEH. YTOJI MEXAY IBYMS
wiockocTsiMu. OOmre, KaHOHMYECKHE M TapaMeTPUYECKUE YpaBHEHHUS MPSAMOH. YCIOBHA
NapajuIeIbHOCTH U NEPHEHANKYISIPHOCTH MPSAMBIX, YTOJI MEXY OpsMbIMU. [Ipsmast 1 miockocTs
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B IIPOCTPAHCTBE. YIrol MEXAYy HpsIMOH U IUIOCKOCTBIO, YCJIOBMSI MapajluIeNbHOCTH U
NEePHEHAUKYIIPHOCTH NPSIMOU U INTIOCKOCTH.

Pazoen 3. dnemenmul Mampuuno20 anaiusza.

Marpuiisl, UX BUABI U OINEpaIlliyd HaJ HAUMH C MOMOIIBI0 Tabau4yHOro mporeccopa MS
Excel. Onpenenurenu 11, 111 u n-ro mopsinkoB. OCHOBHBIE CBOMCTBa ompenenutenei, MeTomabl
BbIUKCIIeHHs onpenenureneil. ObparHas marpuia. Beruncienue ¢ moMolipio anreOpandecKux
JononHeHui. PaHr Marpuubl. BeiunciieHMe paHra Marpuibl C HOMOIIBIO OKaWMIIAOIIUX
MHUHOPOB W TIyTeM OJJIEMEHTapHBIX mpeoOpa3oBanuii. basucHeiii mMuHOp. Pemienwe cucrem
JMHEHHBIX YPaBHEHUH C MOMOLIbIO 00paTHOW MaTpuIlbl TabiuuyHOro mporeccopa MS Excel, o
dopmynam Kpamepa m merony ['aycca. ba3zucHple Hem3BeCTHbIE W CBOOOIHBIC HEH3BECTHBIC.
HccnenoBanue pelieHuss CUCTEMBI N- JIMHEHWHBIX ypaBHEHUH. [IpuMeHeHHne MaTpull B MOJENX
MexoTpacieBoro Oananca. JluneiiHeie omeparopbl. COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC
3HaueHus1. KBagparuunsie popmsbl. JInneitHas moaens ooMeHa. Mopens JIeoHTheBa.

Paszoen 4. Beeoenue ¢ ananus.

Oyukuus, npocreiimue cBoiicTBa ¢GyHKUMHA. OCHOBHBIE CHOCOOBI 3aJaHUst (YHKIUIL.
O630p mpocrelmux sneMeHTapHbIX (QyHkumi. [Ipumenenus Qynkmuit B 3xoHomuke. [Ipenen
MIEPEMEHHOMN BEJIMYUHBI.

[IpaBsIii 1 neBbIi TIpeaenbl GYHKIUHA B TOUKe. beCkOHEUHO Majibie 1 OECKOHEUHO OOJIBIINE
BEJINYMHBI. TeopeMbl 0 OeckoHeuHO ManbiX. Teopemsl o mpenenax. Berumcienue mpenenon
palMoOHATBHBIX BBIPAXKEHUN, UPPAMOHAIBHBIX U TPUTOHOMETpHUECKUX (yHKIMMA. [lepBoiii u
BTOpOll 3ameuarenbHble mpenensl. HenpepeiBHOCTH (yHKIMM B Touke. JleHCTBUS Hax
HernpepbIBHBIMU (pyHKIHsIMU. CBOWCTBA HEMIPEPHIBHBIX HA OTPE3Ke QYHKITUH.

Pazoen 5. /lugpgpepenyuanvnoe ucuucnenue.

[IpowsBonnast ¢Qynkumu. OnpeneneHre MPOU3BOJHOM, CBOMCTBA, MEXaHUYCCKHM,
TEOMETPUYECKUN U 3KOHOMUYECKHM CMBICI. YPAaBHEHMsS KAacaTrelIbHOM M HOPMalu K IIJIOCKOU
kpuBoi. Tabnuia nmpousBogHbiX. [IponsBogHas cimoxkHor Gynkmuu. duddepennuan GyHKImm,
ero reoMerpudeckuil cmbici. [lpomsBomHas u  guddepeHnransl  BBICIIAX — MOPSAKOB.
[Tpunoxenue npousBogHoi. Teopembr Posuts, Jlarpanka, Jlonurtansa. MccnenoBanue GhyHKIUNA
Ha HKCTPEMYM, BBIIIYKJIOCTh, TOUKH Nepernda. HaxoxkeHne acMMIITOT, MOCTPOEHUE IpaduKOB
GYHKIIMH ¢ TOMOIIBI0 TabuyHOro mporeccopa MS Excel.

Pazoen 6. @ynKyuu HeCKOIbKUX NEPEMEHHDBIX.

OcHOBHBIE TIOHATHUS. YacTHbIE MPUPAIICHUS, YaCTHbIE MTPOU3BOAHBIE. [lomHBIM
muddepernran (yHKIIMM HECKOIBKUX TMEepEeMEHHBIX. YacTHBIE TPOM3BOIHBIC Pa3ITUYHBIX
nopsiiKoB. DyHKIIMKY HECKOJIBKUX NMEPEMEHHBIX B YKOHOMUYECKON Teoprun. KoMIekcHbIe ynca.
KomrinekcHbie 4nicna, 1edcTBUs HaJ HUMHU, TPUTOHOMETpUIEcKas popma 3arucH.

Pa3zoen 7. Humezpanvnoe ucuucienue.

Heomnpenenéunsiit  unrerpan. Ilonstue mnepBooOpasHoi ¢yHkuuu. HeonpenenéHubIit
WHTETpal M €ro ImpocTeimme cBoicTBa. Tabmuma wuHTEerpasioB. OCHOBHBIC MPUEMBI
UHTETpUpOBaHUs  (QYyHKIMHA  (HENOCPEICTBEHHOE  WHTETPHPOBAHUE,  UHTETPUPOBAHHE
MOJICTAHOBKOHM U 1O 4acTsiM). HTerpupoBanue paroHaIbHBIX Ipo0eil U TPUTOHOMETPHUYECKUX
¢ynkiuii. Omnpenenéuusiii  uHTerpai. Ero cpoiictBa. ®opmyna Heiotona —JleiiOnuma.
Brluncienne onpenenéHHOr0 MHTErpajga TMOJICTAaHOBKOM W 1o 4vacTsaM. [Ipumenenne
OTIpeNIeIEHHOTO HWHTerpaja sl BBIUMCIEHUS IUIOMIAJeH IUIOCKUX (HUryp U 0OBEMOB Tel
BpaileHus. Vcnonb3oBaHue MOHSTUS ONpeAeNEHHBI MHTErpan B 3KoHOMHUKe. HecoOcTBeHHBIE
WHTETPabl C 0ECKOHEYHBIMU TIpeieliaMy UHTETPHUPOBAHUS.

Pazoen 8. /lugpghepenyuanvnvie ypasnenus.

Juddepenunanbable ypaBHEHHs, OCHOBHBIC TOHATHS, PELICHHS. YpPaBHEHHs IEPBOIO
MOpsAJKa C pa3leNsIoIUMUCA MEPEMEHHBIMU, OAHOPOAHbIE, JMHEHHbIe. Juddepenunaibabe
YPaBHEHHUS BTOPOTO MOPSAIKA.

4.3. Paznenbl y4eOHOI JUCHUNIMHBI U BU/ 3aHATHIA



Ne IIpakTu-
. /;1 Pasgen nucuuruinHel Jlexnun YEeCKUE CPC Kontpoins Bcero
3aHATHS
DJIeMEeHTHI BEKTOPHOH alreOpsI
1 1 2 12 1 16
2 AHanuTHYECKass TeOMETPHSI 2 2 12 1 17
3 | DIeMeHTBI MaTPHIHOTO aHATN3a 14 13 46 2 75
4 BBenenue B ananus 4 4 15 2 25
5 | HAuddepennuansHoe ucuncienue 4 4 18 2 28
6 | PYHKIMH HECKONBKHX MEPEMEHHBIX 2 2 8 1 13
7 | UuTerpanbhoe ucunciaeHue 4 4 18 3 29
g | Auddepenunansapie ypaBHeHNS 2 2 8 1 13
Bceero 33 33 137 13 216

5 Marpuna ¢popMupoBaHusI KOMIIETEHIMI 110 TUCHUIITIHHE

YHuBepcabHbIE KOMIIETEH-

1 OO1mee KOIUYECTBO KOMITE-

Ne i/ r
TEHLUNA

Pa3;[em,1, TEMBbI JTUCIHHUITIMHBI

[
[aeY

DJIeMEHTHI BEKTOPHOH alreOphI 1

AHaTuTHYECKass TeOMETPHSI

DJIeMEHTHI MAaTPHUIHOI'O aHaJIn3a

Beenenue B ananms

JuddepennmansHoe HCUHCIEHUE

q)yHKI_II/II/I HCCKOJIBKHX ICPEMEHHBIX

MuTterpanabHOE UCUKCIICHHE

++++++++§

o|N|o|o||w|N| -
I

Juddepennmanbabie ypaBHSHUS

6 OOpa3oBaTebHbIE TEXHOJIOTHHU

O0beM ayTMTOPHBIX 3aHATUI: Bcero 66 yacos, B TOM uncie nekuuu 33 Jaca,
NpakTUYEeCKHEe 3aHATUS 33 yaca, MHTEPAKTUBHBIC 3aHATHS OT O0IIEr0 00beMa ayJAUTOPHBIX 3aHs-
TUH cocTaBisioT 45%.

Cemectp

Bun 3anarus
(JI, T13, JIP)

Hcnonb3yemble HHTEpaKTHBHBIE 00pa30BaTeIbHBIC TEXHOIOTHH

KommgecTBo
9acoB

1

JI

Jlekuu-BU3yaJu3amuM 10 TEMaM Kypca:«N-MepHBIE BEKTO-
PBI ¥ OTlepaiuy HajJ HUMI», «KpuBbie BTOPOTO MOPSIKaY,
«ITimockocTh B MpOCTpaHCTBE, «MaTpHIIbI, HX BUIBI, Ollepa-
uuny, «JIunelnas Moaenas ooMmeHay, «Monens JIeOHTEEBAY» C
MPUMCHECHUEM Npe3eHTaNni (B MyJIbTHMEINA)

6

113

Texnosornst mpod;aeMmHoro ody4uenusi o reme «Mugpopma-
IIMOHHBIE TEXHOJIOTUH, UCTIOIb3YEMbIE IPU H3YUYCHNUH TUCLIH-
minHbL: popMupoBanue Matpull gaHHbIX Big Datay

113

IIpoOnemHuoe 3anaTHE Ha TeMy «IIpsiMas Ha MIOCKOCTUY C
PUMEHEHUEM NPEe3eHTAlNH (B MyJIbTUMEIUA)

113

TexHoJiorns Npod1eMHOro 00y4eHHs 110 TeMaM MpaKTude-
CKHUX pabort: «PeleHne cucteM ¢ IOMOILbI0 00paTHOH MaTpu-
upl», «Pemenue cucrem metoom Kpamepay, «Pemenue cucrem
MeTonoM ["ayccay ¢ mpuMeHeHHeM Mpe3eHTaIi (B MyJIbTH-
Mera)

113

IMpobemnoe 3ansitue Ha TeMy «COOCTBEHHBIE BEKTOPHI 1
COOCTBEHHbBIE 3HAYCHHSI JIMHEHHOTO OIlepaTopa» ¢ NpUMEHEeHH-
€M TMpe3eHTAINH (B MyJbTUMEIHA)

Jlekuuu-BU3yaJIM3anuM 1o TeMam Kypea: «beckoHeuHo masbie
1 GecKOHEYHO Oosblne BeanauHbDy; «[Ipeaenst u




HENpepPhIBHOCTH PYHKIWMITY; «[Iponssoanas dpyHkuuu, e
MEXaHW9eCKUH, TeOMETPUIECKUH cMBICI»; «IlepBooOpasHas
bynkumy; «Heonpenenéuupiii maTerpast. OCHOBHBIE METOIIBI
WHTETPUPOBAHILSDY; «ONpeaenEHHbI HHTETPa»;
«Inddepennmanpunie ypasHenus | u 1l mopsaka»
«CTeneHHbIe psIbD) C HCHONb30BaHIEM IPE3eHTAIHH.

113 IIpobnemuoe 3amaTHe 1Mo Teme: «OCHOBHBIE 3JIEMEHTApPHBIC 2
2 (yHKIIUM, WX CBOWCTBA, CHOCOOBI 3adaHus, TpaduKm» C
npumenerueM Excel

13 [Ipobnemnoe 3anste mo Tteme «lcciaenoBanue QyHKIMY, 2
HOCTPOEHHUE IPadUKOBY.

I13 I'pynnoBoe 3ansaTHEe «DYHKIUS HECKOIBKUX IE€PEMEHHBIX, 2
YACTHBIE TIPOU3BOIHBIEY.

I13 I'pynnoBoe  3ansatue  «MHTerpupoBaHME  palMOHAIbHBIX 2
JpoOei» U «MHTErpUPOBAaHHE TPUTOHOMETPUYECKUX (DYHKIHIY.

Hrtoro 30

7 YuyeOHO-MeTOAMYECKOE 0O0ecnedeHHe CaMOCTOSATebHOI padoThl cTyAeHTOB. O1leHOYHbIe
cpeacTBa /UISl TEKYIIEro KOHTPOJS YCHeBaeMOCTH, MPOMEKYTOYHOH aTTecTalu o
HUTOraM O0CBOEHMS TUCHHMIJIUHBI

7.1 Buabl caMOCTOATEJIHLHOM padoThl, MOPSAI0K X BbINOJHEHHS W KOHTPOJIs

Ne Merton KoHTpOJIS
/i Pasnen nucummnunel | Buger CPC ITopsinok Beimonuenus CPC A p
1 DIEeMEHTHI Iloxroroska k 113, Pat6ora C JIEKIIMOHHEIM | 3armura
BEKTOPHO# BBIITOJIHEHHE MaTepHaoM, OCHOBHOMI U | KOHTPOJBHOM
anreOphl KOHTPOJILHOM paboThI JIOTIONTHUTEIBHON JTUTEepaTypo, | paboThl
MHTEPHET-PECypCaMH,
MMOAroTOBKa oTyera 1o [13
2 AHanutndeckas Tloxrorosxa k I13, Pabora C JIEKIIMOHHBIM | 3armura
TEOMETPHS BBINOJHEHHE MaTepHraoM, OCHOBHOM 1 | KOHTPOJIHHOU
KOHTPOJLHOU paboTHI, JIOTIOTHUTEIBHOM JTUTEPaTypoit | paboTHI
MOATOTOBKA K TectupoBanue
TECTHPOBAHUIO
3 DIEMEHTHI ITogroroska K I13, | Pabora C JIEKIIMOHHEIM | 3armura
MaTPUYHOTO aHAJIM3a | BBIMOIHCHHE MaTepHaoM, MOATOTOBKA | WHIUBUAYAIbHON
WHJMBHYyallbHOHM paboThl, | oruera no I13 paborsl,
KOHTPOJIEHOM paboThI, KOHTPOJIEHOM
[TOATOTOBKA K paboThI
TECTHPOBAHUIO TectupoBanue
4 BBenenue B ananus IToaroroBka K TIP,
Pabora c JIEKITUOHHBIM TectupoBanue,
BBINOJHEHHE .
. MaTepHuaoMm, OCHOBHOM u 3aIUTa
WHANBUAYAIEHOW paboTEI, o N .
JIOTIONTHUTEIBHON JTUTEpaTypoH, WHINBUIYAIEHON
[TOATrOTOBKA K
WuTepHeT-pecypcamu paboThI
TECTUPOBAHUIO
5 nddepenimansaoe | IToaroroska K I1P,
Anddep A ’ TectupoBanwue,
HCYHCIICHHE BBINOJHEHHE Pat6ora c JIEKIIMOHHBIM samura
WHIUBUAYAILHOU pabOThI, | MaTepUaioM, WHIUBUIyaTIbHAs .
WHIUBUIYaJIEHOM
[TOATOTOBKA K | pabora
padoTsI
TECTHPOBAHUIO
6 OYHKIIH ITogroroska K IIP, | PaGora C JIEKIIMOHHBIM 3ammura
HECKOJIbKHX BBIITOJIHEHHE MaTepUaoM, OCHOBHOM u KOHTPOJILHOM
MEPEMCHHBIX KOHTPOJIbHOW pabOThI JIOTIOJTHUTEIBHOM JIUTEPaTypoi, paboThI
7 HurerpanbHoe Brmmonnenne 3ammura
. PabGora c JIEKIMOHHBIM .
HCYHUCIICHHE WHIUBUAYAILHOW PabOTHI, WHIUBUIYaIEHOM
MaTepuaioM, HHIUBUIyaTbHAS
IMOATrOTOBKA K| aGora paboTHI,
TECTUPOBAHUIO p TectupoBanue
8 nddepeHInatbHbIE Tectuposanue
Hudpdep TToagroroska K IIP, | Pabora C JIEKIMOHHBIM p i
YpaBHEHHS 3aIUTa
IMOATrOTOBKA K | MaTepuajoM, WHAWBUAyaJIbHAS .
WHINBUAYATbHON
TECTHPOBAaHUIO pabora
paboTHI




7.2 KoHTpOJIbHBbIE BONIPOCHI JISI CAMONIPOBEPKH

Jl‘f/_) Pasien KoHTpoJibHBIE BOPOCHI /151 CAMONPOBEPKH
| AMCHHMIUTHHEL
3ananue 1. JIaHbl TOYKH A(—l;0;3) , B(S;S;]_) . HaliT KOOp/IMHATHI U JIIMHY ~ BEKTOpa
AB.
3amanue2. JlaHpl KOOPAMHATHI BEpIINH TpeyroiabHuka ABC:
A(—8;6) .B(-6;7),C(~10;10). Mocrpouts Ha yepTerne TPEYroNBHAK H CICIYyIO-
e sextopsi: 1) @ = AB ub = AC;2) 2a:3) 3b;4) —3b ; 5) 2a + 30 ; 6)
2a-3b.
. 9HeMeHT"vI 3ananue3. Jlanbl BepmuHEI ueThipéxyronsauka ABCD :
BEKTOPHOHU . . . . . - . .
anreGpsI A(—4,—3,—2), B(2,—2,—3), C(—8,—5,1), D(4,—3,—1) . JIokasatsk, 4To €ro
JIUarOHAIHM B3aUMHO TIePICHIUKYIISPHBL.
ananned. Bexkropsl A u b obpazyror yron ¢ =120°, mpraém a|=3n ‘6‘ = 5. Onpe-
JETUT ‘g — 6‘ .
53ananme 5. Cuna F npunoskena k Touke A . OnpeneanTh MOMEHT 3TO# CHIIBI OTHO-
curensio Toukn N: F = {4,7,—3}, A(5,—4,2), N (8,5,—4) .
3ananwe 1. JlaHBI KOOPIUHATHI BEPIIUH TpeyroiapHuka 4ABC A(—l 1 8), B(13;15) ,
C (1; —]_) . Haiitu: 1) ypaBHeHus cropon tpeyroibHuka ABC u yrioBsle kKoadumueHTs 31X
cTopoH; 2) yron C tpeyroiasuuka ABC; 3) ypaBuenue meauansl AM ; 4) ypaBHeHune BbICO-
Tel CH ¥ KOOpIMHATH TOYKH H ; 5) ypaBHEHHE IPSIMOM | , IpOXosiiei yepe3 BepinHy B
MapajiebHO CTOPOHE AC ; 0) IIOCTPOUTH HAa KOOPAMHATHON INIOCKOCTH TPEYTOIBHUK
2 AHQTHICCK | ABC , meauany AM , Boicoty CH 1 mpsmyio | .
ast reoMeTpus 2 2
3aganue 2. IlocTpoiiTe KpUBYIO, 3aJJAHHYI0 YpaBHEHHEM — — — L =1, e€ doxkycsl (po-
16 25
KyC), YKaXHTE, YeMY paBeH IKCLEHTpHUCHUTET. Ha 3TOM ke uepTeske MOCTPOUTE TOUKY
M (2;— 37 / 2) , 38JTAHHYI0 CBOUMH MOJISIPHBIMUA KOOPIUHATAMH ( L5 @), v yKaKure, Jie-
JKUT JIM OHA Ha KPUBOW, BHYTPU KPUBOU MIIM BHE KPUBOIA.
3amanue 1. BeIMomHUTE ISHCTBUS ¢ MATPUIIAMHA MaTPHUIIAMH C TIOMOIIHIO TAOIMYHOTO MPOIec-
copa MS Excel
-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 MaTpuis | 8 4 -6
O1eMeHTHI 2
3 MaTPUYHOTO -4 6 -
aHanm3a

3x—4y+5z =10
3aganue 3. Pemute cucremy metonom Kpamepal — 2y 4+ 3y —-37z=-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 3HAYEHHS M COOCTBEHHEIE BCKTOPBI JIMHECHHOTO oreparopa:

3ananue 4. Pemure cuctemy metoqom ["aycca




4 6
A .

0 2
3aganue 6. Pemmth cucremy nuHeiHbIX ypaBHeHuit AX=B no dpopmyine X=A B ¢ nomo-
b0 TabmumyHoro mpoueccopa MS Excel

3x—4y+5z =10
—2X+3y—-3z=-5
X+2y+z2=28

Vkaxure HOMCD IMpPaBUJIBHOI'O OTBETA.

1.U1o U3 3TOr0 HeE SBISIETCS] KOMIBIOTEPOM?
1) Cepaep

2) [Tnanmer

3) Hoyt6yk

4) Cmaptdon

5) Bce sBistrorcs

2. CKOJIbKO aHTHBHPYCHBIX TIPOTPAMM JIOJDKHO OBITh YCTAHOBICHO Ha KOMITbIOTEpE?
1) Onna

2) He Gomnee Tpex
3) Yem Oosbliie, TEM JTydllie
4) MuHuMyM Be

3. YTo 0OBIYHO MBITAIOTCS TIOXUTHTH XaKephbl IPH THIIMYHON (HIIHHr-aTaKe?
1) Jlnynbie dotorpadun

2) [Maponu
3) Hudopmaruro o 0aHKOBCKOM cdeTe
4) JlenoBbie ¢aiiibl

4. Yrto W3 MepeUrnCICHHOTO HE SABISICTCS CETOMHS TPEHIOM B 00JacTh Mu(pOBHIX
TEXHOJIOTHIA?

1) VBennieHne MakKCUMaIIbHOTO 00beMa KOMITAKT-AUCKOB B CBSI3U C POCTOM 00BeMa
XpaHeHus UHGOpMaIHii

2) [ToBbIlIIEHNE CKOPOCTH Tepeadn JaHHbIX

3) PacnpocTpaHeHre CKOPOCTH MCKYCCTBEHHOTO MHTEIJIEKTa

4) PacnipocTpanenue TeXHONIOIUi BUPTYalbHON PEAIbHOCTH

5. Kakue nporpamMmsl HCITOTIB3YIOTCS UISI yMEHBIIEHUS 00beMa (aitnos?

1) [IporpaMMBI-HHTEPIPETATOPHI

2) [IporpaMMBI-TpaHCISATOTHI

3) [IporpamMMbI-pe3epBHOTO KOITUPOBAHUS

4) [IporpamMmbI-apXUBaTOPHI

6. B kakom ciiyuae Bam moxet nonanooutscs CVV2/CVC2- kox 6aHKOBCKO# KapThi?
1) Ormuiata MOKYIIKU B HHTEPHET-Mara3uHe

2) OO6parmeHue B cyx0y MOAIepKKH OaHKa

3) OmuraTa MOKYIKH Ha Kacce B MarasuHe

4) Iepeson nener yepe3s SMS-6ank

7. Unctpyment Excel, mossosistronuii 0600IIUTE JaHHBIE TIPH 00paboTKE HH(POPMAIIUK:
1) IpesenTarys

2) CaozHas TabuIa
3) TeKcTOoBBIH perakTop
4) I'padmueckuii perakrop

8. Kakas kiaBuIIa HCHONB3yeTCst AU BBIJIENICHUS TPYIITBI 00BEKTOB (Tanok, daitios),
PAcCTIOJIOXKEHHBIX He ToApsin?

1) ALT

2) CTRL
3) ENTER
4) SHIFT

9. B ueM 3aKkmodaeTcsi MONOKUTENBHOE BIMSHNUE COBPEMEHHBIX TEXHOJIIOTHH M AJIEKTPOHHBIX
YCTPOMCTB Ha OKpYXarollyto cpeny?

1) CokpamieHre Ynciia TPaHCTIOPTHBIX MepeMeIIeHUH

2) Bonbmas gonst vHGoOpManuy, ¢ KOTOPOit padOTAIOT JFOAH, XPAHHUTCS U IIEPeAacTcs B
3NIEKTPOHHOM BHJIE

3) Vcnonp30BaHue CEHCOPOB, AATINKOB, TAMMEPOB, MO3BOJISIONINE YIIPABIISATh JOMAMH,

3IAHUAMUA U OKOHOMUTB DJICKTPOOHCPTHIO, OTOIIJICHUC.




4) Bce BapuaHTHI BEepHBI
10. Kakoii 3HaK HCIIONIL3YETCS ISl YBEOMJICHHSI O TOM, YTO aBTOPCKHUE TpaBa Ha
MIPOU3BENICHUE OXPAHSIIOTCS?

1) ByxBa «C» B OKpy>KHOCTH
2) Bbyksa «P»

3) Bbyksa «D»

4) JloroTum KOMIaHUU

11. Kakue TeXHOJIOTHH MOYKHO HCIIOJIB30BaTh JUIS PacpoCTpaHeHus! nHpopManuun?
1) DIeKTpoHHas 1mouTa

2) BKonraxre

3) Instagram

4) Bce nepeuncnennoe

12. HazoBute Tpu noaxoaa padboTsl ¢ uH(GOpMaIuen?

1) CHCTeMHBIH, KPUTHIECKHH, TTPPOBOI

2) AHanuTUYECKU, IPOrpaMMHBIN, OTKPBITHINA

3) WudopMannoHHBINA, OpraHU3aMOHHBIA, CHCTEMHBII
4) CHCTEeMHBIH, TPOrpaMMHBIN, TOUEUHBII

13. Ha3oBuTe OCHOBHBIC NPUHINIIBI T'yMaHHU3Ma, KOTOPbIE HEOOXOJMMO yYHUTHIBATh MPH
BHEJPEHUHU IU(PPOBBIX TEXHOIOTHH

1) l'apaHTHM OCHOBHBIX ITPaB YEJIOBEKa, MTOAJIEPIKKA CIa0bIX, BO3MOXKHOCTH (POPMHUPO-
BaHMSI OCHOBHBIX COLIMANBHBIX M HPABCTBEHHBIX KAYECTB JIMYHOCTH, TO3BOJISIOMINX CaMope-
AJIM30BaThCS, UCHOJIB3Ys OOLIECTBEHHBIC IICHHOCTH

2) HpaBcTBeHHOE pa3BUTHE TMYHOCTH

3) L{eHHOCTD KU3HU

4) Het npaBuibpHOTO OTBETa

14. Ha xaxoM sTame Haxogurcs ceiiuac Poccus?
1) OTKpBITOE TOCYAAPCTBO

2) DNEeKTPOHHOE roCyapcTBO

3) JIucTaHIIMOHHOE TOCYapCTBO

4) Hudposoe rocymapcTBo

15. Kakue sTanbl udpoBoi 3peIoCcTH IPOXOIUT TOCYAapCTBO?

1) OnexTpoHHOE, OTKPHITOE, MOTHOCTHIO IIUPPOBOE

2) OnekTpoHHOE , [IMCTaHIIMOHHOE TEXHOJOTHYECKOe, OTKPHITOE, «YMHOE)
3) OnexkrporHoe, OTKpHITOE, [laTaneHTpruYHOE, ITOTHOCTHIO IIU(PPOBOE, KYMHOE»
4) OnexTporHoe, OTKpBITOE, JlaTalleHTpHYHOE, MOJTHOCTHIO ITUPPOBOE,
15. Kaxue UT cnenuanbHOCTH CyLIeCTBYIOT? MHOKECTBEHHBIH OTBET

1) Bak-ent pazpabotunk

2) Apxurexrop

3) 1Q-umxenep

4) UX- nuzaiinep

16. Kakne UT aHamuTuku cymecTBYIOT? MHOXECTBEHHBIH OTBET

1) CHCTEMHBIH aHATUTHK

2) AHaNMUTUK aHaIN3a

3) AHaNTATHK TaHHBIX

4) BusHec-ananuTuk

17. Kakue tunsl UT xomnanuii Bel 3HaeTe? MHOXECTBEHHBIH OTBET

1) Beb-cepBucsl

2) Craptpek

3) Mo6ununas pa3paborka

4) Pa3paboTka urp

18. Uto o3nauaet nousitie «VUCA-mup»?

1) V3MeH4YHnBOCTB, HEONPEIENICHHOCTD, CII0XHOCTh, HEJIOXOJJHOCTh

2) V3MeHYnBOCTD, HEOXKUTAHHOCTD, CJIOKHOCTD, HEOTHO3HAYHOCTh

3) V3MeHYnBOCTD, HEOTIPEIEICHHOCTh, CIIOKHOCTD, HEOTHO3HAYHOCTh
4) V3MeHYnBOCTE, HEOTPENEICHHOCTh, CMEJIOCTh CTh, HEOJJHO3HAYHOCTh
19. YTo OTHOCUTCS K CKBO3HBIM TEXHOJIOTHSIM? MHOXKECTBEHHBIN OTBET

1) TexHo0rust NPOBOJHOM CBSA3H

2) Bonbime nanubie

3) HeiiporexHosoruu

4) CHCcTeMBI pactpeIeIEeHHOTO peecTpa

20. Yro BB HOHUMAETE IO/ ACHHXPOHHBIM OHJIAH-00y4deHe?

1) @Dopmart, mpr KOTOPOM KOHTAKT MEXJy CIIyIIaTeIsIMH U TIPETIo/iaBaTelIeM 3aJepikaH
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BO BPCMCHHU. V4yacTHUKYU He TNEPECCKAIOTCA B (1)I/I3I/I‘I€CKOM MMPpOCTPAHCTBE, HEC BUAAT APYT APY-

ra

2) CrymaTesiv MOTyT MoJTydaTh HH(popManmio, paboTarhk ¢ Heil caMOCTOSTEIHHO WITH B
rpymnmnax

3) [Mporecc B3anMOIEICTBYS CITyIIATENs U TIPETIOIaBaTes Ha PACCTOSHUU C COXpaHe-
HHEM BCEX MPUCYIIMX OOYYEHHIO KOMIIOHEHTOB

4) Her mpaBusbHOTO OTBETA

21. Kakne MHCTPYMEHTHI IPUMEHSIOTCS MIPU MCIOJIB30BAaHIH CHUCTEMBI pacIipeieIeHHOTO
peectpa?

1) CMapT-KOHTPAKTHI

2) Excel,

3) Sunexc

Her MpaBUJIbLHOT'O OTBCTA

Vkaxure HOMCEDPp NPaBUJIILHOI'O OTBETA.

1.Yucno b Ha3bIBACTCA IPEACIOM YHCIIOBOU IOCICAOBATCIIBHOCTHU yn y

€CIIM OJId moboro £ > 0 . HaﬁﬂeTCﬂ TaKO€ HaTypaJIbHOC YUCIIO N , UTO JJIs1 BCEX YJICHOB
ocJIeA0BaTCJIbHOCTHU, HOMEP KOTOPBIX n= N , BBIIIOJIHACTCA HCPABCHCTBO.

Dlyn b= ¢ 2) |lyn —b|< &
3)|yn—-bl=& 4)|yn—-b|>& 5)|yn-b|<e
2 im 2L yoss 2 -1s 30, 4)-3/5 57

3 lim %2: 1)-5/2; 2)5; 3)—ow; 4)+w; 5)0;

4. Ilycrts Ol(X) u ,B(X) OeckoHEYHO Manble mpu X —> d, OHU HAa3bIBAIOTCH

OKBHBAJICHTHBIMH, eci | ||T) @ = 11 2)0; 3)L 4)+w; 5)ox;
X—a a(x)

Baenenue B 5. Yucno b

HasblBaeTcs mpeaenoM QyHkuuu Y = f(X) npu X —> +00, ecnu s
aHaIN3

M000TO TIOJIOKUTEIHHOTO YHCia £ MOXKHO HAaWTH Takoe gmcso N, 9To A BceX X,
Gonpmmx N , BBIIOIHAETCS HEPABEHCTRO.

DIf(x)-b>e& 2)|f(x)-b=& 3)[f(x)-bl<e& 4)|f(x)-b<e 5)[f(x)

x2 —3x
6. lim——= DO0; 2)-3; 3)—; 4)+o0; 5)-2;
x—>0 X
BbIYKCIATE MPOU3BOMHYIO 3aAaHHOW (DYHKIUHM C IMOMOINBI0 TaOIMYHOro mporeccopa MS
Excel

1) y=4x2 - 4x + 6 B TOUKE X=2
2) f(x)=3cos3x B TOUKE X=T1/2
3) f(x)=21g2x B Touke x=10

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

YkaxkuTe HOMep MPaBUIILHOTO OTBETA.
’
1. Tlo onpenenennio, f (XO ) =

f(xg +Ax)— f(xg). f(xg +Ax)— f(xg)

D lim »2) lim :
Ay—0 Ay AX—0 AX
o0 XorAc T 0T AX |
Juddepen- _
LMasbHOE 5 lim )= flxp + AX);
HMICUHCIICHHE AX—0 AX
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2. 3nauenue npoussoanoi dynkuu Y = Insin ; BTouke X = 0 pasno:

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

X3
3. 3Hauenue npous3BogHOU QyHKIUU Y = (X2 + l) B TOUKe X() = 1 pasno:
)3, 2)6; 3)3In2; 4)2(In8+1); 5)4(In8+1),

x=\/1—t2

y = arcsint

d
4. TIponsBomHas d_y GbyHKIIHI 3aIaHHON MMapaMeTpUIeCcKy, paBHa:
X

ot t
)———; 2)—
241-t2

y

1-t2
N . _12 2
5. 3HaueHMe NIPOU3BOIHON HESABHO 3aJaHHOI GyHkiuu arctg — = E In|X“ + y“ | B Touxe
X

(1,0) PaBHo:
) 0 2L 3)-1L 42 5-2

6. Ecmn dynxumst | (X) MMEET B TOUKe X() JIOKAJIBHBIH SKCTpeMyM U nuddepeHnupyema B

: 3)—%; 4)—t; 5)2tyl-t2;

9TOH TOYKE, TO:

Df '(X) =0, 2)f '(X0)< 0; 3 f '(X0)> 0, 4)f '(Xo) He CYIIECTBYET
5) f'(x0) = f(xo )

3ananue 1. HaliTi yacTHBIE IPOM3BOAHBIE IEPBOTO U BTOPOIO MOPSIKA U MOJIHBII

. X
muddepernuan pyaxmmu Z = SIN —;
y

3ananue 2. Onpenennts rpaauent Gyukuwan Z = IN(X— y?) Brouxe M (1,0) .
3ananue 3. Mccrenosars Ha skcTpeMyM dyHkuuio Z = x% — 2y2 + 3xy - Xx+1.
3ananne 4. 3amana dynkuns 18yx nepementsx Z = X SIN(2X +Y) . Haiiru: 1)

0%z 0%z
Dynxiun | 1ACTHBIE TPOH3BO/IHBIE BIOPOrO MOpsiika ———, F; 2) mosHbIi auddepeHimat
HECKOJIBKUX X y 5 "
HepeMeHHBIX o°z 07z
byHKITUN dZ ; 3) cMemIaHHbIe YaCTHBIC IPOM3BOAHBIC oxdy ' Byox ; 4) TpaaueHT
byukuun £ = f (X, ¥Y) g rouke MQ(O;ﬂ'/z).
3ananue 5. MccenoBarh Ha 9KCTpEMyMbl PyHKIUIO Z = X2 + y2 — 4y +2x+1.
VKaKuTe HOMEpP IPABUIILHOTO OTBETA:
4
1 | (3—2x) dx;
5 5 5
3-2x 3-2X 3-2X
l)—( ) +C; 2)——( ) +C; 3)—( ) +C;
10 10
Hurerpansuoe dx
ucumcnenue | 2. j ;

J3-2x’
1) —-+v3-2x+C; 2)243-2x+C; 3)v3-2x+C;

dx
&I 1-10x’
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1) In1—-10X +C; 2) 0,1In1—-10x/+C; 3)-01In[1-10x+C;

4'1 COoS X i
sin™ x

1)—;3+C; 2);3+C; 3)—#5+C;
3sin” x 3sin” x 5sin* x

5. I3«/5—6xdx;
3/ 4
1)—%3(5—6x)4 +C; Z)M- 3.2 ¢

4 | J(5-6x)?
Jx dx
6. fe I

1) e*& +C; 2)%e*/; +C; 3) 2e‘/; +C;

Huddepen-
[UAJTbHBIC
YpaBHCHHUS

Vkaxurte HOMEp PaBUJIBHOI'O OTBETA.

1. {nddepenumansnoe ypaBHeHUE y" + (y')3 +sin y= 0 ecrb ypaBnenwe...nopska
1) 1-ro; 2)2-ro; 3)3-ro; 4)4-ro;
2. YacTHBIM pElLIECHUEM YPaBHEHUs y' — Y =0 sasercs dynxuus:

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

. 2
3. Kaxas u3 QyHKIMH SIBASETCA YaCTHBIM pelieHneM ypasuenus X~ -y =17

1 1 1
Dy==; 2Jy==+L 3)y=-=; 4)y=x%
X X X

4. Kakas u3 GyHKIMI HE SBISETCS YaCTHBIM PELICHHEM YpaBHEHUS y' =sinx?
15
1) y=cosx—2; 2)y=-cosx—2; 3) y:?—cosx; 4) y = 7 —COSX;

5. JIuHEeHHBIMU OTHOPOIHBIM ypaBHeHHEM |l-To mopsaka ¢ MOCTOSTHHBIMU KO3 pHUIeHTaMu
SIBIISIETCS yPABHEHHE. ..

1)y =sinx+2; 2)y"+4y' +3y=eX; 3)y"+4y'+3y=0; 4)y"+4xy'+
y

6. Ypasnenne Y'+-—= y2 SABJISAETCA ...
X

1) JIuneitapiM muddepeHraIbHbIM ypaBHECHHEM.

2) YpaBHEHHEM C pa3AeISIOIUMUCS IEPEMEHHBIMU.

3) duddepenunansupiv ypaBaenueM I1-ro nopsiika, 10mycKarommum
MOHMKEHUE MOPSAKA.

4) YpaBuenueMm beprymn.

7.3 Bonpocsl /151 IPOMEKYTOYHOM aTTeCTAlUN

Bonpocsl k 3a4ery

[Ipoekuus BexkTopa Ha oChb. JIMHEHAs 3aBUCUMOCTb BEKTOPOB.

N-MEpPHBIE BEKTOPHI U ONEpalluy HAaJl HUMHU.

[ToHsiTHE TMHEWHOTO U €BKJIM0BA MPOCTPAHCTBA.

JlexkapToBa cHCTeMa KOOpAMHAT Ha IUIOCKOCTH W B IPOCTpaHCTBE. Monaynb BEKTOpa.
Hanpasisromuye KOCUHYCBI.

JIuneiHble onepanuu Hax BEKTOPaMH, 3aJaHHBIMU IIPOEKIUAMH. Y CIIOBHE KOJUIMHEAPHO-
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Hoo~No®
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. YpaBHEeHHE MIPSIMOH € YIIIOBBIM KO3 PHUIIHEHTOM.
12.

CTH BEKTOPOB.
HaxoxaeHue paccTossHUSI MEXIY JIBYMs TOUKAMHU.

HGHGHI/IG OTpPEC3Ka B JaHHOM OTHOUICHUH.

CxansgapHoe Npou3BeCHHE IBYX BEKTOPOB. CBONCTBA CKAIIPHOTO TPOU3BEACHUS.
CkansipHO€ MTPOU3BEICHUE IBYX BEKTOPOB B KOOPAMHATHOU opme.

VYpaBHeHHe TUHUH Ha TUIOCKOCTH. [1aH cocTaBneHus ypaBHEHUS JTMHUH.

VYpaBHeHue mpsMOM, MPOXOASUIEH Yepe3 TOYKY B 3aJaHHOM HAIpaBJICHUH, Y€pe3 JBE
TOYKH.

Beruucnenue yria Mexay AByMs NPSIMbIMHU Ha IUIOCKOCTHU. Y CIIOBHS MapajUIeIbHOCTH U
NEePHEHIUKYISIPHOCTH MPSMBIX.

VYpaBHeHHE TTOBEPXHOCTU B MpOCTpaHCTBE. [1m0CKOCTh. YpaBHEHHE MIIOCKOCTH, MPOXO-
JSIIEN Yepe3 NaHHYI0 TOYKY U UMEIOIUN JaHHbIM HOPMaJIbHBIA BEKTOD.

Yrom Mexay AByMs IJIOCKOCTSMHU. Y CIOBHS NapajUIeIbHOCTH WU MEPHEHAUKYISIPHOCTH
JIBYX IIJIOCKOCTEH.

[Ipsamas nunaus B mpocTpancTBe. KaHOHMYECKHE ypaBHEHUS MPSAMOMA. YTOI MEXKY JBYMsI
OpsIMBIMH. Y CIIOBUSI MAPATUICTILHOCTU U NEPIECHAUKYISIPHOCTH MPSIMBIX.

VYroa Mexy IpsAMOM U INTIOCKOCTBIO. Y CIIOBHSI NAPAILIEIBHOCTH U MTEPIEHAUKYISIPHOCTH
IIPSIMOM U INIOCKOCTH.

Onpenenurenu 1-ro, 2-To U n-To NopsAAKoB. X cBoMCTBAa.

Anrebpanueckue JOMOJHEHHUs U MUHOpPHI omnpenenutens. Mx onpenenenus. /[Ba cBoii-
CTBa OIpE/IETICHHS C UCIIOJIb30BAHUEM aNreOpandeckKux JOMOTHEHUH.

Martpuiisl v UX BUJBI.

CroxeHnne MaTpull. Y MHOKEHUE MAaTPUIL HA YHUCIIO.

YMHOKEHUE MaTpHUIL.

Oo6parnas matpuiia. E€ Beranciienue.

Panr maTpuuebl. Ero cBOMCTBa U BBIYKCIICHHE.

Pemenue cucrem nuHelHbIX ypaBHeHUH 110 hopmynam Kpamepa. MccrnenoBanue.
Pemienue cuctem JTMHEHHBIX YpaBHEHHI B MAaTpUUHOM (hopme.

Pemenue cucrem MuHEMHBIX ypaBHEHUH 110 MeToay ['aycca. basucHbiii MuHOp. basucHeie
U CBOOOIHbIC HEU3BECTHBIE CUCTEMBI. VccrenoBanue.

Uto Takoe aCHHXpOHHOE OHJIAliH 00yUYCHHE.

UTO OTHOCUTCSI K CKBO3HBIM TE€XHOJIOTHSM.

Kaxue stansl mudgpoBoi 3peaoCcTH MpoXoauT TOCYAapCTBO.

. Kakue TexHonmoruu MO>XHO MCIIOJIb30BaTh JJIsl pacpOCTpaHEeHHsI HH(POPMAIIUH.

Kaxoli 3Hak ucnonp3yeTcs Uisl yBEAOMIIEHUS O TOM, UTO aBTOPCKHUE IIpaBa Ha MPOU3BeEIe-
HUE OXPAHSIOTCA.

B ueMm 3axmrouaercs MOJIOKUTEIBHOE BIUSHUE COBPEMEHHBIX TEXHOJIOTHMH M AJIEKTPOH-
HBIX YCTPOWCTB HA OKPY’KAIOILYIO CPENY.

Uro Takoe Big Data.

Teopema 0 paznoxeHun BEKTOpa 10 3alaHHOMY Oa3ucy.

BekTopHble U ckanspHble BeaM4MHbL. KOMUIMHEapHblE U KOMIUIAHAPHBIE BEKTOpPHI. PaB-
Hble BEKTOPBI. C10)KEHNE BEKTOPOB.

Brluntanue u yMHOKE€HHE BEKTOPA HA YUCIIO.

JIuneliHbIE OIIEpaTOPHI.

Co6cTBennbie BeKTOphl. COOCTBEHHBIC YHUCIIA.

KBagparuunbie GOpMBI.

JInneitnag Monens oOMeHa.

Mopeins JIeoHTh€Ba MHOIOOTPACIIEBOM SKOHOMUKH.

Bonpocsl k 3xk3ameny
[Tonsitue GyHKIIMA.
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Knaccudukanus GyHKimid.
CniocoOw1 3agaHust QyHKITAM.
BbeckoneuHo mMasbie 1 OECKOHEYHO OOJbIINE BETMYUHBL. J[eHCTBUS HAJl HUMHU.

[Ipenen nmocneqoBaTeIbHOCTH.

Teopemsl 0 ipenenax.

[TepBrIii 3aMeyaTenbHbINA Mpeed.

Bropoii 3amedarenbHblil Ipeaen.

[Ipenen hpyHKIMH B TOUKE.

OnHocTOpOHHHUE Tpeebl PYHKIMH B TOUKE.
HenpepriBHOCTD (DyHKIIUU B TOUKE.

Onpenenenre MPOU3BOJHOMN, €€ TeOMETPUUYECKHI, MEXaHHUYECKUU, U HKOHOMUYECKHI
CMBICIL.

[TpaBwuna quddepennnpoBanus (IPOU3BOIHAS CYMMBI, POU3BEICHUS U YaCTHOTO).

[TpouzBoaHas CIOXHOU PyHKITHH.

[TpousBoaHAast HEIBHO 3aJaHHON (DYHKITHH.

[Tpou3BomHast GyHKITNH, 3aJaHHOMN MapaMeTPUUIECKH.

KacarenbHas 1 HopMaslb K KpUBOH.

[Ipon3BoOHBIE BBICIIMX MOPSIAKOB.

[TocTOsIHCTBO 1 MOHOTOHHOCTD (DYHKIIMH.

Tabnuia npou3BoAHBIX (BEIBOA st pyHKIKMK Y =a*, y = sin X).

Judbdepennman GyHKINH U €T0 TEOMETPUUYECKUI CMBICT.

[Tpumenenne nuddepennnana B npubIMKEHHBIX BEIYUCIeHUX. [Ipumep.
[TpousBoansle u nuddepeHuanbl BeICUX nopsaakos. [Ipumep.
Teopema depma (H0Ka3aTENBCTBO), €€ TEOMETPUUECKUM CMBICT.

Teopema Posist (Ioka3aTenbCcTBO) €€ TeOMETPUUECKUN CMBICI
Teopema Jlarpan:xa, €€ reOMETPUYECKUM CMBICI U CIIEACTBUS U3 HEE.
o0

N . 0
[TpaBuio JlonuTans as packpbITUsl HEONPEACIEHHOCTEN BUIA: [6} : { } . [Ipumepsl.

(e 0]

HeobOxonumbie 1 1ocTaTOYHBIC YCIIOBUS Bo3pacTaHus (yObIBaHUS) (GYHKITUU HA OTPE3KE.
ITpumep.

HeoOxoaumblie ycoBHs CyllIeCTBOBaHUS AKCTpeMyMa (PyHKIIMK Ha OTpe3Ke.

[lepBoe 1 gOcTaTOYHOE YCIOBUE HATMUMS SKCTpeMyMa (pyHKIMHU B Touke. [Ipumep.
BTtopoe noctaTtouHoe yciaoBue HaIu4Ms SKCTpeMyMa B Touke. [Tpumep.

HccnenoBanue rpaduka (QyHKIUMM Ha BBITYKJIOCTh M BOTHYTOCTb, TOYKH Ieperuoa.
[Tpumep.

Haxoxnenue acumnrot rpaduka ¢pynkuuu. [Ipumeps.

. [TomHoe nccnenoBanue GyHKIMU U TocTpoeHue rpaduka. [Ipumep

. IlonsTHEe QPYHKIIMM HECKOIBKUX MEPEMEHHBIX.

. HacTHOE 1 MOJTHOE NPUpPALIECHUS.

. HacTHbIC TPOM3BOAHBIC U YacTHBIC TUDepeHITHAITEI.

. Tonnsnii muddepernunan GyHKIMHU HECKOIBKUX NepeMeHHBIX. [IprumMepsl.

. YacTHple TPOU3BOAHBIE BBICHIMX MOPAAKOB (YHKIIMM HECKOJbKUX TMepEMEHHBIX.
ITpumep.

[TonsiTre mepBOOOpa3HOM AJI TaHHON (QYHKIIMU U HEOTPEEIEHHOTO HHTETpaa.
Tabnuiia HHTETPAJIOB.

CBolicTBa HEONPENECIEHHOTO UHTErpaa.

HHuTterpupoBanue 3aMEHOM IIEPEMEHHOM U 110 YaCTAM IS HEOIIPEAEIEHHBIX HHTETPAJIOB.
[Tpumep.

WuTerpupoBanue panroHaabHbIX 1podeit. [Ipumeps.

HNHTerpupoBanne TpUrOHOMETpUUECKUX GyHKIuH. [Iprumepsr.

WuTerpupoBanue HEKOTOPBIX UPPALMOHAIBHBIX QyHKIHHA. [Ipumepsr.

3agada O BBIUMCICHHUM IUIOLIAAM KPUBOJWHEHHON Tpaneruu. [loHsTHe onmpeneneHHoro
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UHTErpaa.

48. CpoiicTBa onpeeEHHOTO HHTETpaa.
49. ®opmyna Herotona-JleiiOHMIa A1t BBIYMCICHUS ONIpeieéHHOro nHTerpana. [lpumep.
50. MeToznbl MOACTAaHOBKM M IO YacTAM Ui BBIYUCIEHUS OINpPENeJIEHHOIO HHTErpaa.

IIpumepsl.

51. [IpumeHenne ompenenE€HHOTO HHTETpajia K BBIYHCICHHIO OOBEMOB TEJ BpAICHUS.

ITpumep.

52. [lpumeHeHre OnpeAeIéHHOTO0 WHTErpalia K BBIUMCICHHUIO TUIOMIANCH IUIOCKHX (uryp.

ITpumep.

53. Tlonsarne muddepennmanbroro ypaBHeHus. [lopsgok, oOlmee W YacTHOE pEIICHHE.

Havanensie ycnosus. [Ipumep.

54. Tuddepennmanbpaple ypaBHEHU | mopsiaka ¢ pasfeisiIONUMUCA TIEPEMEHHBIMA M KX

pewenue. [Ipumepsr.

55. Omnopoansie nuddepeHnnanbapie ypaBHeHHS | mopsaka u ux pemenue. [Ipumep.
56. Jluneiinbie quddepennnanbable ypaBHeHs 1 mopsaaka u ux peumenue. [pumep.

8 YueOHO-MeToAU4YeCKOe U HH(POPMAIHOHHOE 00ecTieYeHUe U CHUTILTHHBI

1.

3.

8.1 OcHoBHas 1UTEpPaTYypa

Briciiass maremarvka isi SKOHOMHCTOB [DIIEKTpOHHBINM pecypce]| : COOpHHMK 3ajau:
yuebHoe mocobue / I. Y. bobpuk [u ap.]. - 3-e u3a., ucmp. - DIekTpoH.gaH. - M. :
Nudpa-M, 2019. - 539 c. - (Beiciiee obpazoBanue - bakanaBpuar). - BHemHss copuika:
http://znanium.com/go.php?id=989742

Kypc Briciieii MareMaTuku sl SKOHOMUCTOB [ DJEKTPOHHBINA pecypc| : yueOnuk / [b. M.
Pynwik u np.] ; mon pen. P. B. CarutoBa. - Onekrpon.nan. - M. : Uadpa-M, 2019. - 647 c.
- (Beicmee  oOpazoBanme -  bakamaBpmar). - BuemnHsisi  cchuika:
http://znanium.com/go.php?id=989794

Ocamuwmii, FOpuit Muxaitnosuu. Jluddepenimansabie ypaBHeHUs [ DIEKTPOHHBIN pecypc]
: yueOHoe nocobue / FO. M. Ocanuwuii. - Onexkrpon.aas. - Mocksa : UH®PA-M, 2019. -
157 c. - Buemnsis ceputka: http://znanium.com/go.php?id=1039633

[unayes, Buktop CemenoBuy. Bricias MmaremaTtnka [DIeKTpoHHBIN pecypc] : ydeOHUK
/ B. C. lllunaues. - Onekrpon.man. - M. : Uudpa-M, 2021. - 479 c. - (Bwicuee
obpasoBanue). - Buemnss cepuika: http://znanium.com/go.php?id=990716

8.2 JlomoiHUTEIbHAS JIUTEPATYPa, B TOM YHCJIe METOAUYECKHE YKAZAHUS:
NBanosckas, B.FO. Maremaruka. Kparkuii kypc W 3agaHust Uisi WHIWBUIYaJIbHOTO
BBITIOJIHEHHS [DNEKTPOHHBIN pecypc] : ydeOHoe mocoOue Ui CTYACHTOB, O0yYaIOLIHXCSI
no HampapiaeHussM noArotoBku 38.03.01 «DOxonomuka», 38.03.02 «MeHeIKMEHT,
35.03.06 «Arpounxenepusi», 15.03.02 «TexHonornyeckre MalIMHbI U 000pPYyIOBaHUEY,
19.03.03 «IIpogykThI MUTaHUSA YKUBOTHOTO MPOUCXOKACHUSD, 27.03.01
«Cranmapruzamss u merpojorus», 36.03.02 — 3oorexnwms, 35.03.02 — Texnonorus
JIECO3aroTOBUTEIBHBIX W JiepeBorepepaldaThiBalOMUX  MPOU3BoACTB, 35.03.07 —
TexHomorusi MPOW3BOJACTBA M IepepabOTKH  celbckoxo3siictBeHHOH, 35.03.05 -
CanoBoncto, 35.03.04 — Arponomus, 35.03.01 — Jlecnoe neno / B. KO. MBanoBckas ;
Mun-Bo cen. xo3-Ba P®, Bonoronckas [MXA, Unxenep. dak., Kad. Texund. cucrem B
arpoOmu3Hece. - JNeKTpoH. AaH. - Bomorga ; Momounoe : ®I'BOY BO Bonoroackas
I'MXA, 2021. - 221 c.

Iopeno, H. A. Pasputne wunbopmManmmoHHOro oOmecTBa: IUdpoBas HSKOHOMHKA :
yuebHOe mocobue 1 By3oB / H. A. TopemoB, O. H. KopabneBa. — Mocksa :
NznarensctBo FOpaiit, 2020. — 241 c. — (Bricmee o6pazoBanue). — ISBN 978-5-534-
10039-6. — URL : https://urait.ru/bcode/454668

Ceprees, JI. . ludpoas sxonomuka : yaeOHuk s By3oB / JI. U. Ceprees, A. JI.
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http://znanium.com/go.php?id=1039633

10.

11.

12.

13.

14.

IOnanoga ; nox penakuueii JI. . CepreeBa. — Mocksa : U3narensctBo FOpaiit, 2021. —
332 ¢. — (Beicmee o6Opa3oBanue). — ISBN 978-5-534-13619-7. — URL
https://urait.ru/bcode/477012

Kpacc, Makcum CemeHoBud. Maremaruka Jii SKOHOMHYECKOTO OakajaBpuara
[Onexrponnslii pecypc] : yuebnuk / M. C. Kpacce, b. I1. UynpsiHoB. - DnekTpoH.1aH. - M.
: Uadpa-M, 2017. - 472 c. - Bremnsas cepuika: http://znanium.com/go.php?id=558399
Pxesckuii, Cepreii BmagumupoBuu. Beicmias Maremaruka [DIEKTpOHHBIN pecypce] :
yueOnuk / C. B. PxxeBckuii. - Onexrpon.na. - M. : Uadpa-M, 2018. - 8§14 c. - Buemnss
ccpiika: http://znanium.com/go.php?id=1014067

Kypc Briciieit MareMaTuku sl SKOHOMUCTOB [ DJEKTPOHHBINA pecypc] : yueOnuk / [b. M.
Pynwik u np.] ; mox pen. P. B. CaruroBa. - Onekrpon.nan. - M. : Uadpa-M, 2019. - 647 c.
- (Beicmee  oOpazoBanme -  bakamaBpmar). - BuemnHsist  cchuika:
http://znanium.com/go.php?id=989794

Py6amkuna, E. B. Jluneiinas anre6pa. Jluneitnsie oneparopbl. KBaaparudasie GhopMEI.
KomrmuiekcHble uncia [DnekTpoHHBIN pecypc] : yuebHoe nmocobue / E. B. Pybamkuna. -
Onekrpon.gad. - M. : MHWudpa-M, 2016. - 38 c. - Buemnss  ccpuika:
http://znanium.com/go.php?id=544419

Bricmias maremarvka Juisi 5KOHOMUCTOB: YUYEOHUK JJISl CTYJEHTOB BY30B, OOYy4arOIIHXCS
1o skoHoMHuueckuM cnenuanbHocTsM / Kpemep HLIL., ITytko B.A., Tpummu .M., - 3-¢
u3n. - M IOHUTU-JAHA, 2016. - 479 c.: 60x90 1/16. - (3omoto#t GoHI poccuiickux
yueOHukoB)  (Ileperér) ISBN  978-5-238-00991-9 -  Pexumm  gocryna:
http://znanium.com/catalog/product/872573

AHanmuTH4YecKass TeOMETpHUs Ha TUIOCKOCTHA: METOMUYEeCKUE YKa3aHUs IS CTYIEHTOB
OakanaBpuara HampaBieHUN ToaroToBku 35.03.02 — TexHONOTHS 3arOTOBUTEIIBHBIX U
nepeBonepepadareBarOIUX mpou3BoAcTB, 35.03.04 - Arponomms, 35.03.05 -
CazmoBoACTBO, 35.03.07 TexHonorus MIPOU3BOJICTBA Hu nepepaboTKu
cenbCKoXo3siicTBeHHON mpoaykiuu, 36.03.02 3oortexnus, 35.03.01  Jlecnoe neno,
110800 — Arpounxkenepusi, 151000 — TexHonornyeckre MammuHbBl U 000pyIOBaHUE,
221700 — Crannapruzamus u Metposnorusi, 260200 — I[IpoayKTsl TUTaHUS )KUBOTHOTO
npoucxoxacHus, 38.03.01 — Dxonomuka, 38.03.02 — MeHemkMeHT. (OYHAs, 3a09HAS U
o04yHO-3a0uHasi (opmbl 00yueHusi) / CocraBmiia K.3.H., JOLUEHT Kadeapbl MaTeMaTUKUA U
mexanuku B.JFO. NBanosckas.— Bomorma—Momounoe: I BIMXA, 2016. — 25 c.
AHanmuTH4deckass reoMeTpHus B TpocTpaHCTBe: Meronudeckue ykazanus. / CocrtaBuia
K.3.H., JOIEHT Kadenpsl marematuku u mexanuku B.FO. MBanoBckas.— Bomorma—
Momnounoe: U1 BTMXA, 2017. - 26 c.

DneMeHThl JUHEHHOW anreOphl: Yy4eOHO-METOMUYECKOE IOCOOMe Il  CTYJASHTOB
OakanmaBpuara HampaBieHuil mnoaroroBku 38.03.01 — Dxonommka, 38.03.02 —
MenemxmenT, 35.03.02 — TexHOIOTHS 3arOTOBUTENBHBIX M JIEpEBOTIEpEepadaTHIBAIOIINX
npou3BoacTB, 35.03.06 — Arpounskenepusi, 15.03.02 — TexHoIOrHYeCKHE MAIIUHBI U
obopymoBanue, 19.03.03 — IIpoaykThl TNHUTAHUS JKUBOTHOTO TIPOUCXOXKIICHHUS.
/CoctaBuiia K.3.H., JOUEHT Kadeapsl marematuku u Mexanuku B.HO. MBanoBckas.—
Bonorga—Momounoe: U1 BTMXA, 2016. — 53 c.

Jluneiinas anreOpa: ydeOHoe mocoOue il CTYACHTOB SKOHOMUYECKOro (hakyiabTeTa. —
Bonorma-Monounoe: U1 BITMXA, 2016. — 108 c.

Bektoprast anrebpa: MeTOAMYECKHE YKa3aHWs W 3aJaHUs Ui CaMOCTOSTEIhHOM
pabotel cryneHToB BI'MXA wum. H.B. Bepemarunna, wu3yyaromux IACHHUIUIAHY
«Maremaruka», 2-¢ u3a. — Bomorma—Monounoe: PegakiiMoOHHO-U3MATEbCKUH OT/ICI
BI'MXA, 2016. — 26 c.

HuddepennunanbHoe wucyucaeHne (YyHKIUM OJHOW W HECKOJIBKHX IEPEMEHHBIX:
Metonuyeckne yka3aHUS W 3aJaHUs JUJII CaMOCTOSTENbHOW paboTel»y/ Paszpab. HO.A.
[InornukoBa, H.B. Crapkosckas. — Bonorna—Monounoe: Bonoroackas IMXA, 2016. —
56c.
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15. KoMruiekcHble uucia: yueOHo-MeToanueckoe nmocodue ans cryaenroB BITMXA um. H.B.
Bepemaruna, wusywaromux aucuuiuinHel «Maremarukay, «Beicias MaremaTtukay,
«Maremarnyeckuii ananu3» / Cocrasuia H.B. Crapkosckas. — Bonorna—Monounoe: U1{
BI'MXA, 2016. - 54 c.

16. IIpenenbl U HENIPEPHIBHOCTh: METOAWYECKHE YKa3aHHs U 3aJaHUs JUIsI CAMOCTOSATEIIbHOM
pabotsl / Pazpab. M.I'. [lnotaukoB u ap. — Bomorma—Momnounoe: Bomoronckas TMXA,
2016 - 36 c.

8.3 IlporpammHoe obecnieuenue u MHTEepHeT-pecypebl:
JInueH3MoHHOE MPOrpaMMHOe obecnedeHue:

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. OTCYCCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

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

Project Expert 7 (Tutorial) for Windows

CIIC KoncynsranTllmtoc

Kaspersky Endpoint Security ans 6usneca CranmapTHbIN

CB0001HO pacnpocTpaHsieMoe JIMIeH3MOHHOe POrpaMMHoe o0ecredeHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. OTCYECCTBCHHOC

Sunexc.bpaysep

NupopmanuoHHbie CIPABOYHbIE CHCTEMbI
— EnnHoe okHO J1ocTyma kK 00pa3oBaTeabHBIM PECYPCcaM — PEKUM JIOCTYIIA:
http://window.edu.ru/
— UIIC «Koncynprantllmoc» — pexxum noctymna: http://www.consultant.ru/
— UuTtepdakc - LleHTp packpbITusi KOpIOpaTUBHOM HHpOpMAIUU (CEPBEP PACKPHITHUS
uH(opManum) — pexxuM nocryna: https://www.e-disclosure.ru/
— Nudopmarnmonno-npaBosoit moptain TAPAHT.RU — pexxum nocryma:

http://www.garant.ru/
— ABTOMaTH3MpOBaHHas cripaBouyHas cucreMa «CelnbXo3TexHukay (Web-Bepcust) - pexum
nocrym: http://gtnexam.ru/

IIpodeccuonanbubie 6a3bl JAHHBIX

— Hayunas snexkrponnas 6uoanoreka eLIBRARY.RU — pexxum mocryma: http://elibrary.ru

— HaykoMerpuueckas 6a3a TaHHBIX SCOPUS: 6a3a JaHHBIX pedepaToB U IIUTHPOBAHUSA — PEKUM
Joctyna: https://www.scopus.com/customer/profile/display.uri

— Odummaneaeni cant deaeparbHON CTYKOBI TOCYIapPCTBEHHON CTaTUCTUKH — PEKUM
nocryna: https://rosstat.gov.ru/ (OTKpbITBIN TOCTYI)

— Poccuiickas Axagemust Hayk, OTKPBITBIN JOCTYI K HAYYHBIM JKypHaIaM — PEXKUM
nocryna: http://www.ras.ru (OTKpsITBIH AOCTYII)

— OdunmanbHbiii caiT MHHUCTEPCTBA CEILCKOI0 X03siicTBa Poccuiickoit denepanuu —
pekum poctyma: http://mex.ru/ (OTKpBITBIN TOCTYII)

JIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:
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DneKTpoHHBI  OuOnmuoreunblii  karamor Web HWPBUC - pexum  mocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
- OBC JIAHD - pesxxum noctymna: https://e.lanbook.com/

- OBC Znanium.com — pexum gocrtymna: https://new.znanium.com/

—  DBC IOPAUT - pesxum goctyma: https://urait.ru/

- 5bC POLPRED.COM: http://www.polpred.com/

- DnekTpoHHas OHOIMOTEKAa M3IaTEILCKOrO HEeHTpa «AkamzeMus». https://www.academia-
moscow.ru/elibrary/ (komrexknus CITO)

- 3bC ®I'bOY BO Bomnoroackas IMXA — pexum nocryna: https://molochnoe.ru/ebs/

9. MaTepuajJibHO-TEXHHYECKOE o0ecnedeHne JUCIUNINHBI

9.1 HaumeHoBaHHMe NOMELICHWH /I TPOBeJeHUs] BcCeX BHAOB Yy4yeOHOM
AeSITeJIbHOCTH, MPeAyCMOTPeHHOH Y4eOHBIM IJIAHOM, B TOM 4YHcJe NOMelleHus [Jisi
CAMOCTOSITEIbHON PadoThbl, ¢ YKAa3aHMeM Iepe4Hsl OCHOBHOIO 00OpyAOBaHHUs, y4eOHO-
HATJIATHBIX MOCOOUI M UCI0JIL3YyeMOro POrPaMMHOI0 odecrnedeHus

VYuebnas aynutopust 4205 1yt mpoBeaeHHs 3aHATHIA JIEKIIMOHHOTO U CEMHUHAPCKOTO THIIA
(mpakTUYeCKUE 3aHATHSA); TPYNIOBBIX U UHIUBUIYATbHBIX KOHCYIBTAIIUI; TEKYILIEro KOHTPOJIS U
IPOMEXYTOUHOM arrecranuu. OCHAIIEHHOCTh: YueOHas meOenb: cTonbl — 35, cTymes — 75,
nmocka MenoBasi, kapeapa. OcHOBHOE 00OpyIOBaHUE: dKpaH sl mpoekTopa 1 mT., mpoektop - 1
IIT., KOMIbIOTEp B Komiwiekre - 1 mr. [lporpammuoe oGecredenue: Microsoft Windows 7
Professional JInuensun 49230531, Microsoft Office Professional 2007 JInuensnu 42543554

VYuebnas aynutopust 4307 a1 mpoBeACHUS NMPAKTUYECKUX 3aHATUH W OpraHU3aluu
NPAaKTUK; TPOBEACHUSA TPYIIOBBIX W WHIUBUAYAIbHBIX KOHCYIBTAIMM; MPOMEKYTOUHON
arrectanuu: OCHaAIIEHHOCTh: YueOHast MeOenb: cTosbl — 12, cTymnbs — 24, mocka MesoBasi, mkad
JUIS XpaHEeHHUs y4. MaTepHara.

VYuebnas aygutopus 4203 KoMmproTepHBIH KIacc, JIA TNPAKTUYECKUX 3aHSATHH,
CaMOCTOSITENILHON Pa0oThI CTyAeHTOB. OCHAIIEHHOCTh: Y4eOHas MeOelnb: CTON MPeroaaBaTes,
KOMITBIOTEPHBIE CTONBI — 15, kommbroTepHbIe Kpecia — 16; OcHoBHOe oOopynoBaHue: 15
KOMIIBIOTEPOB C JIOCTYIIOM B 3JIEKTPOHHO-0OpazoBarenbHyio cpeny Axaaemuu, DBC u certn
Wurepuer. [Iporpammuoe obecneuenne: Microsoft Windows XP Jlunensus 17997859 Microsoft
Office Professional 2007 JIuuensun 42543554 Consultant Plus JIunensus 426324, 511546,
cucrema napasmienbHoro BoxaeHus: HK "Arponasurarop mitoc'+ TpeHaxep — CUMYISTOP.

9.2 Ob6ecneuenue oopaszoBanus s jaun ¢ OB3

Jlnis obecniedenust 00pa30BaHUS WHBAIHMIIOB U JIUI[ C OTPAHMYEHHBIMA BO3MOKHOCTSIMH
3I0POBBSI peaNM3allvs AUCIHUILUIMHBI MOXKET OCYIIECTBISATHCS B aJallTHPOBAHHOM BHUIE, UCXOJIS
U3 WHIUBUIYaTbHBIX TICUXO(PU3UUECKUX OCOOCHHOCTEH U IO JIMYHOMY 3asBICHUIO 00ydYarole-
roCsl, B YaCTH CO3/IaHUS CIICIIHAIBHBIX YCIOBHH.

B cnenuanbHble yclioBUSI MOTYT BXOAMUTH: MPEJOCTABICHUE OTIEIbHON ayAUTOPUU, HE-
00XOAMMBIX TEXHHUYECKHX CPEICTB, MPHUCYTCTBHE AaCCHCTEHTA, OKA3bIBAIOIICTO HEOOXOIUMYIO
TEXHUYECKYIO MTOMOIIb, BBIOOpP (hOPMBI TIPEIOCTABICHUSI HHCTPYKIIUU 10 TMOPSAKY MPOBEICHUS
TEKYIIEro KOHTPOJIS W MPOMEKYTOUHOW aTTECTAIMH, MCIOJb30BaHUE CIEIUATbHBIX TEXHUYE-
CKHX CPEJICTB, PEOCTABICHUE NIEpEPhIBa AJI IPUEMa IHUIIH, JIEKApCTB U JIp.

JIist uI; ¢ orpaHUYEHHBIMH BO3MOYKHOCTSIMU 37I0POBbSI TIPEAYCMOTPEHA OpraHu3aIus
KOHCYJIbTALIMM C UCIIOJIb30BAHUEM DJIIEKTPOHHOMU IMOYTHI.

Y4yeOHO-METOANYECKHE MaTepuajbl I CAMOCTOATEIBLHONH pabOThl O0Yy4alOIUXCs W3
YKCJla MHBAJIKUIOB U JIUL C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbsi (OB3) npenocrasnstorcs
B (hopmax, afanTHPOBAHHBIX K OTPAHMYCHUSIM HX 3I0POBBSI M BOCHIPHUSTHS HH(MOPMAIUH:

JUJis U1 ¢ HapYIICHUSIMH 3PCHUS:

— B IIeYaTHOM popMe YBETUICHHBIM MIPUPTOM,
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— B (hopMe 2IEeKTPOHHOTO TOKYMEHTA.

JUiist T ¢ HApYIISHUSIMH CITyXa:

— B I1e4aTHoi (opme,

— B (hopMe 3IIEKTPOHHOTO TOKYMEHTA.

I[JIH JIAI ¢ HAPYUICHUAMU ONIOPHO-ABUT'ATCIIBHOIO aIllapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JIaHHBII TIEpEYCHh MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCHMMOCTH OT KOHTHHTEHTA
00yJaromnmxcsl.
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10. Kapra koMneTeHIIUH M CUUILTHHBI

MarteMaTuka

Ilens quCHHUTITIHBL

J1aThb 0a30BbIC 3HAHUS B 00JIACTH MAaTeMaTUYCCKHUX HAyK U HAYYUTb NMPUMEHATH IMOJYYCHHBIC 3HAHUA B HpOCbCCCHOHaHBHOﬁ JACATCIIBHOCTH, 3HAKOMCTBO
CTYACHTOB C KOHKPCTHBIMH MAaTCMAaTHYCCKUMHU MCTOdaMU, HCO6XO,Z[I/IMBIMI/I U1 MPUMEHCHUS B HpaKTH‘iCCKOﬁ JACATCIIBHOCTH, IJIA U3Y4YCHHUA CMEKHBIX
JUCIHUIUINH, JJIA IIPOAOJIKCHUA O6p330BaHI/I}I.

3amaun QUCIUIIINHEI -

U3Y4CHHE OCHOBHBIX NOHATHH MAaTEMAaTHKH M OCBOCHHE METOJOB PEIICHHS e¢ 3a1a4;
- Pa3BUTHE JIOTHYECKOTO MBIIUICHHS;
- MOBBILICHHUE OOIIEr0 YPOBHS MaTeMaTHYECKON KYJIbTYPBI;
- pa3BHUTHE Yy CTYJEHTOB MaTeMaTHYECKUX HaBBIKOB, HEOOXOIMMBIX JUIs BEIOpAaHHOW CHEUUATBHOCTH U ISl IPUMEHEHHS MOJTyYSHHBIX 3HaHUH B
WH)KEHEPHOH MPaKTHKE;
- JIEMOHCTpALIHS CBSI3H Pa3/ielIoB MaTeMaTHYECKHX HAYK C IIPAKTUUECKUMH 3a1a4aMH;
- 0Oy4YUTh HCIIOJIB30BAaHHUIO KOMIIBIOTEPHBIX MPOTPaMM JUIsl PELIEHHsS MaTeMaTHYeCKHX 3a/1ad, MCIOJIb3yeMbIX B MPUIIOKEHUSX, a TakkKe JUIs
pelLIeHNs 3a/1a4, CBA3AHHBIX C 00pabOTKOM HKCIIEPUMEHTAIBHBIX JaHHBIX C IPIMEHEHUEM HH()OPMAIIMOHHBIX TEXHOIOTH;

- HOATOTOBKA MCXOIHBIX JAHHBIX JUI IPOBEICHHS PAacYeTOB SKOHOMHYECKHX M COLMAIFHO-DKOHOMHYECKHX IOKa3aTelei, XapaKTepH3YIOLNX
JeATEeIEHOCTD XO3IHCTBYIOIINX CyOBEKTOB;
- proOpeTeHNe HABBIKOB CAaMOCTOSTEIIFHON pabOThI C yueOHOH IUTepaTypoii;

- COCTABJICHUE OIIMCAHUI1 NPOBOANMBIX UCCIICIOBAHHUH, IOATOTOBKA NaHHBIX I COCTABJICHUS HAYYHBIX 0030POB M ITyOIHKaLUH.

B mporecce ocBoeHNs TaHHON AUCITUILINHEI CTYICHT (YOPMHUPYET M JEMOHCTPUPYET CIEAYIOIIHE

Komnerennuu [Imarnpyemble pe3ynsTaThl 00ydIeHUs TexHonoruu ®opma OLIEHOUYHOTO CrynieHn ypoBHEH OCBOCHHS
Wnnekc DopmynnupoBKa (MHOMKATOPHI TOCTHKCHUS KOMIICTEHITHIH) (hopmupoBaHUL cpencTaa KOMIICTEHITHH
YK-1 CrocoOHOCTh OCYITIECTB- NA-1yk1 AHanmsupyet 3amady, Beiaenss ee | Jlekuuu TectupoBanue IMoporosbiii

JISITh TIOMCK, KPUTHYIECKUN
aHau3 U cuHTe3 nHpopma-
[[{H, IPUMEHSTH CUCTEMHBIH
oI

XOJI JIJIS PEICHUSI [TOCTaB-
JIEHHBIX 32724

0a30BbIC  COCTABISIONIME, OCYIIECTBIISCT
JIEKOMIIO3UIIMIO 3a1aun
NO-2vk1 Haxomur u KPUTHUYECKHU

aHAIU3UpyeT WHPOPMAIUIO, HEOOXOIUMYIO
JUTSL pElIeHUs TOCTaBICHHOM 3a1a4u
WNA-3ykys  PaccmarpuBaer  BO3MOXKHBIC
BapUAHTHl PEIICHHs 3aJla4yM, OLICHHBAs WX
JIOCTOMHCTBA M HEIOCTATKU

NI-4yi1 I'pamoTtHO, JIOTHYHO,
apryMEHTHPOBaHHO bopmupyeT
COOCTBEHHBIE  CYKJEHHS W  OLCHKH.
Omyaer (haxThr oT MHEHUH,
UHTEpIpEeTalnii, OICHOK W TJ. B
PACCYXKICHUSIX TPYTUX YYaCTHUKOB
JICSITETHHOCTH

HpaKTI/I‘IeCKI/Ie 3aHs-
THA

CamMmocTogTeabpHas
pabota

WHrepakTuBHBIE 3a-
HATHUS

VY CTHBIN OTBET
KontponbHas pabora

NunuBunyanpHas
pabota

(YnoOBJ1€TBOPUTEIbHBIH)
3HaeT OCHOBHBIC METOIBI COOpa W aHa-
n3a uHGOPMAIIUU IS PEIICHHS SKOHO-
MHUYECKHX 3a/lad. YMET OCYIICCTBISATh
nouck wuHpopmanuu, cOOp H aHaiu3
OCHOBHEIX JaHHBIX, HEOOXOMMMBIX IS
pemeHns YKOHOMHYECKUX 3a1a4. Brazge-
eT 0a30BBIMH METOJaMH TOWCKa, cOopa
UHQOPMAIMH M aHaM3a JAHHBIX, HEOO-
XOIUMBIX IJISi PEIICHHUS ITOCTABICHHBIX
SKOHOMMYECKHUX 3a/1a4.

IpoaBuHyTHIN (X0pO110)
PaccmarpuBaeT BO3MOXKHBIC BapHaHTHI
pelIeHus 3aJlauy, OIICHWBAs WX JIOCTO-
WHCTBA ¥ HEAOCTATKH. MOXET IPaMOTHO,

21




UA-5yxys Omnpemensier W OICHUBACT
MOCJEICTBUSL BO3MOXKHBIX PELICHUH 3a/1auu.

JIOTHYHO, apryMEHTHPOBAaHHO (popMupy-
€T COOCTBEHHBIE CYXICHHS W OLECHKH.
Omnngaet GakTel OT MHCHUH, HHTEPIIpE-
TalMi, OLECHOK M T.J. B PacCYXICHHUIX
JPYrHX  YYaCTHHUKOB  JIESITEIbHOCTH.
YMeeT npoBOANTh MAaTEeMAaTHYECKUE HC-
CIIC/IOBAHUSI 1O 3aJaHHON METOMMKE;
BJIAJICET THUIIOBBIMH METOJHKAMHU MPOBE-
JICHUS] MaTeMaTUIeCKOro aHalu3a B pas-
JMYHBIX cepax AesTeTbHOCTH.
Broicokuii (0T1M4HO)

Omnpenensier U OLEHUBAET IOCIEICTBUS
BO3MOXKHBIX PpEIICHUH 3a7a4d. 3HaeT
BO3MOXXHOCTH TMPUMEHEHHsI MaTeMaTH-
YEeCKOro arnmapaTa B pas3jnvHbIX chepax
JICATEIIbHOCTH.; YMEET COCTABISITH OIH-
CaHWsl TPOBOJMUMBIX HCCICIOBaHUU U
aHAJIM3UPOBATh MOJYYEHHBIE PE3YIJIbTa-
TBI; BJAJCET CHOCOOHOCTHIO Y4YacTBO-
BaTh BO BHEJPECHUM PE3YJIbTATOB HCCIIE-
JIOBaHMH ¥ pa3pabOTOK, 3HAYUMBIX JUIS
Oyayuieli mpodecCHOoHATBHOM esATelNb-
HOCTH.
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