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«24» ssuBaps 2023 roxga, mpoTokoi Neb6.

3aB. kadeapoii, k.1.H, noneHT lymxkos P.A.

Pa60qa;1 nporpamMma JUCHUIIINHBI COTJIaCOBaHAa Ha 3aCCAaHUN MGTOI[HHGCKOﬁ KOMHUccuu
WHXEeHEepHOro ¢akynbreTa «16» deBpans 2023 roga, mpoTokos Ne6.

[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-
MaTH4YeCKUX HayK U HAyYUTh MPUMEHSATH MOJTY4YEHHBIC 3HAHUS B MPOPECCHOHATBLHOMN 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 METO/IOB PEIICHNUS €€ 33/1a4;

- pa3BHUTHE JIOTHYECKOTO MBIIIJICHUS,

- MOBBIIIEHUE OOIIETO YPOBHS MaTeMaTHUECKOI KyJIbTYPBI;

- pa3BUTHE y CTYJCHTOB MaTeMaTUYEeCKUX HABBIKOB, HEOOXOIUMBIX Il BEIOpaHHOM Crenu-
QIBHOCTH U JIJIS1 IPUMEHEHUS TIOJTYYEHHBIX 3HAaHUHM 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
HKCTIEPUMEHTAIBHBIX IaHHBIX ¢ IPUMEHEHNEM MH()OPMAIIMOHHBIX TEXHOIOTUH;

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

- pruoOpeTeHNE HAaBBIKOB CAMOCTOSITEIbHON pabOThI ¢ Y4eOHOM TUTepaTypoii;

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

IIpodeccuonanbHble 321a41 BBINMYCKHUKOB
MH()OPMAIMOHHO-aHAIUTHYECKOE YIPABICHHE MPOIECCaMH aIMHUHUCTPATHBHOTO, XO3SHCTBEH-
HOTO, IOKYMEHTAITMOHHOTO ¥ OPTaHU3allMOHHOTO COMTPOBOXKICHUS IEATEIIbHOCTH OPTraHU3allHH.

2 MecTo mucuunjauHbl B cTpykrype OOIT

HNupexc nucnumiannabl 51.0.09,

OcBocnne y4eOHOU nucHUIUIMHBI «Marematnkay Oa3upyeTcss Ha 3HAHUSX U YMECHHSX,
MOJIYYEHHBIX CTYIEHTAMH MPU W3YYEHUH TAKOW JUCLHUIIMHBI KaK IIKOJBHBIM KypC MaTeMaTHKU
(3HaHMe OCHOB anreOpbl, FeOMETpUN U Hadasl aHanu3a). CTYIEHThl TOJKHBI B COOTBETCTBUH C
HOPMaMH PYCCKOTO JIMTEPATypHOTO SI3bIKa YMETh JIOTUYECKU MPABUIBHO CTPOUTH YCTHYIO U
MUCHbMEHHYIO peub, 00J1a/1aTh HABBIKOM HamHCaHUs pedepaTUBHBIX pabOT U BBHICTYIUIEHUN C J10-
KJIaJJaMH Ha 33JIaHHYI0 TeMY, 00JIaaTh KyAbTYpOi M HaBBIKAMH MBIIUICHHS], @ TAK)KE HaBBIKAMU
pelIeHNs OTBICUEHHBIX U MPAKTUYECKUX 3a7a4 ¢ MPUMEHEHHEM HH(OPMAIIMOHHBIX TEXHOJIOTUH.

ObsacTb npodeccHOHATBHOM 1eSITeJIbHOCTH BHIMNYCKHUKOB:

08 ®uHaHCH U YKOHOMHKA
B pamkax ocBoeHHS MporpaMMbl OakaiaBpuaTa BBITYCKHUKHA MOTYT TOTOBUTHCS K PEIICHUIO 3a-
nad npodeccnoHanbHOM e TEeNbHOCTH CIEAYIOUIUX TUIIOB!

- aHAJIUTUYCCKUI;

- OPraHU3alMOHHO-YIPABICHUYECKUI;

- ()MHAHCOBBIN;

- pacC4€THO-3KOHOMHUYECKUH.

OO0BexThI pohecCHOHANIBHON AesTeTbHOCTH: [loBeieHre X03UCTBYIOMINX areHTOB, UX 3aTPAThI
U pe3yibTaThl, PYHKIMOHUPYIOLIUE PHIHKU, (PMHAHCOBBIE U MH(POPMAIIMOHHBIE MOTOKH, TPOU3-
BOJ/ICTBEHHBIE ITPOLIECCHI.

K 4uciny BXOOHBIX 3HAHMH, HABBIKOB M T'OTOBHOCTEH CTYIEHTAa, MPHUCTYMAIOMIET0 K
W3YUYCHUIO TUCHUIUIUHBI «MaremaTruka, JOJKHbI OTHOCUTHCA:

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



Hucuumnuna «MaTtematukay sBIsieTcsl 0a30BOI IS MOCIEIYIOIIETO U3YYCHHsS TUCITH-
nH: «Teoprs BEpOSATHOCTEN M MaTeMaTUYECKass CTaTUCTUKA», «MeToibl ONTUMAJIBHBIX pellle-
HUW», « IKOHOMETPUKAY.

3. [Inanupyemble pe3yJbTaTbl 00yUYeHHs 0 TUCHUIINHE (MOLYJII0)
IIponiecc  u3ydyeHus OUCHMIUIMHBI  HampaBieH Ha  (OpPMUPOBaHHE
xoMriereHIMi B coorBercTBUU ¢ @I'OC BO 1o naHHOMY HanpaBiIeHHIO OATOTOBKU:

CIICTYIOIINX

Kon m HamMeHoOBaHHue

o Kon u HaumeHoBanune HHAUKATOPA TO0CTHKCHUS KOMIIeT eHIN it
KOMIICTCHIIUH

VK-1. CnocobGeH OCyIIeCTBITH
MOWCK, KPUTHYCCKUN aHAIN3 |
CUHTE3 HH()OPMAIMH, PHUMEHSIThH
CHUCTEMHBIN TOAXOM IS PEIICHHS
MTOCTABJIEHHBIX 3a/1a4

N-1yx, Avanmsupyer 3amady, BBIAENsAs €€ 0a30BbIe COCTaBIISIONINE,
OCYIIECTBISIET IEKOMIIO3UITHIO 3aa91

N-2yy.1 HaxomauT 1 KPUTHYCCKU aHAIM3UPYET HH()OPMALIHIO, HEOOXOAUMYIO
JUTSL pEIICHHsI IOCTABICHHON 3aa9u

N-3yx.1 PaccMaTpuBaeT BO3MOXKHBIC BapUAHTHI PEUICHUS 3a7a4ud, OlCHUBAS
HX JOCTOMHCTBA M HEJOCTATKH

U-4yy.; I'paMOTHO, TOTMYHO, apPTyMEHTHPOBAHHO (HPOPMUPYET COOCTBCHHEIC
CyxJeHus 1 onleHKU. OTnvaer pakThl OT MHEHHIA, HHTEPIIPETAIUH, OIICHOK U
T.J. B PaCCYXJICHUAX JAPYTUX YUACTHUKOB JIESTEIbHOCTH

U-5yi.; OmpenenseT W OIICHUBACT IMOCICACTBUS BO3MOXHBIX PCIICHHMA
3a7a4u

3 CTpykTypa M coep:KaHHe TUCHUIIUHDI
OO01mast TpPyI0eMKOCTh JUCIUILINHBI COCTABIISET 6 3a4ETHBIX CIIHMII.

4.1 CtpykTypa y4eOHOIi JTUCHUIIIHHBI

3aounas popma Ouno-3a0uHas popma
Bun yae6Hoi paboThl Ounazt Gopma obyuenms o6yqeg)mI{) 06y11eH1/1;?) b
1 cemectp | 2 cemectp | | cemectp | 2cemectp 1 cemectp | 2 cemectp

AyIHTOPHBIE 3aHATHS (BCEro) 34 32 10 12 34 34
B toMm uucne:
Jlexuuu (JT) 17 16 4 4 17 17
Ipakruueckue 3ansatus 113 17 16 6 8 17 17
Jlaboparopusie pabotsl (JIP)
CamocTosiTeIbHAsE padoTa 70 67 94 87 34 92
By npoMexxyTO4HOH aTTecTannu 3a4eT 9K3aMeH 3auer JK3aMEH 3a4eT 9K3aMeH
KoutpoJus 4 9 4 9 4 18
Obmas Tpyroemrocrs 108 108 108 108 72 144
JUCHUTIMHBI, YAChI
3ayeTHble eTUHUIIBI 3 3 3 3 2 4

4.2 Conep:xaHue pa3aeioB y4eOHOM AU CHUILIMHBI

Pazoen 1. dnemenmul 6eKmMopHoIl anzeopul.

[Ipenmer maremaruku. MecTo MareMaTHKuW B CHUCTEME HayK. MeTon KoopauHar Ha
NpsIMOM, TNIOCKOCTH U B IPOCTPAHCTBE, N- MEPHBIE BEKTOPHI U OMEpaLMK HaJl HUMHU. BeKTophl Ha
IUIOCKOCTH M B TMPOCTPAHCTBE, JUHEIHBbIE OIMepaluy HaJl BEKTOpaMH M HX CBOMCTBA.
KonnuueapHoCcTh M KOMIUIAaHApHOCTh BEKTOpOB.  IIpoeknuu BekTopa Ha ochk. CkalsipHOE
MPOU3BEACHNUE JIByX BEKTOpOB. CBoHcCTBa. BbruucieHue ckaasipHOTO MPOU3BEACHUS Yepe3
KOOpAMHATHI BEKTOPOB. Bhluucienue yrma Mexay AByMsl BEKTOpPAMH, YCIOBHE MapajuieIbHOCTH
U TIEPIIEHUKYISIPHOCTH BEKTOPOB.

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

Pazoen 2. Ananumuueckasn zeomempusi.



[lonsiTue ypaBHEHUs JIMHUU HA TUIOCKOCTHU. [IpuMepsl cocTaBiieHns] ypaBHEHUS TUHUU Ha
IJIOCKOCTH MO 33JaHHBIM €€ TeOMETPUYECKHMM CBOWCTBAM. YpaBHEHHUE TMPSMOW C YIIIOBBIM
K03 GUIeHTOM. YpaBHEHHE MPSIMOIl B 00IIeM Bujae. YpaBHEHHE MPSMOM, MPOXOAIIeh yepe3
OJIHY TOYKY, 4epe3 JIB€ TOUKHU. Brluuciaenue yma Mexay IpsMbIMH, YCIOBUS APAJLIEIbHOCTH U
NEPNEHIUKYISIPHOCTH TpsAMBIX. Kpusble Broporo mnopsiaka. IlmockocT B IpOCTpaHCTBE.
VYpaBHEHHE TIIOCKOCTH, MPOXOIAIIEH Yepe3 NaHHYI0 TOYKY M MUMEIOIIMI JaHHBIM HOPMaJIbHBIN
BEKTOp. YCIIOBHUS MApaJUIENbHOCTU M MEPHEHAUKYIIPHOCTH IUIOCKOCTEH. YToia MeXay ABYMs
miockocTsaMu. OOmue, KaHOHUYECKHE M TapaMeTPUUECKHWE YpaBHEHHUS TMPSMON. YCIIOBHUSA
napajuieIbHOCTU U NEPHEHANKYISIPHOCTH MPSAMBIX, YTOJI MEXy OpsiMbIMH. [IpsiMast ¥ MII0CKOCTh
B IPOCTPAHCTBE. Yroia MeXAy IMpsSMOM M IUIOCKOCTBIO, YCJIOBHMS IapalIeJbHOCTH H
NEPIEHIUKYISIPHOCTH NPSMOM U MJIOCKOCTH.

Pa3zoen 3. Inemenmult mampuuno2o ananusza.

Marpuupl, UX BUABI U ONEpaIi HaJ HUMHU C TOMOIIbI0 Tabmu4HOro mpoueccopa MS
Excel. Ompenenurenu II, 111 u n-ro mopsakoB. OCHOBHBIE CBOMCTBa OmMpeaeauTencii, MeTombt
BhIUUCIEHUs onpeaenureneid. OOpaTHas marpuua. BelaucieHne ¢ MOMOIIbI0 anreOpanyecKux
nononHeHud. Panr Marpuubl. BblunciieHMe paHra Marpuilbl € TOMOIIBIO OKaWMIISIOIIUX
MHUHOPOB M IIyT€M O3JIEMEHTapHBIX MpeoOpasoBanuil. basucHblii MuHOp. Pemenue cucrem
JMHEHHBIX YPABHCHHIA C MOMOINBIO 00paTHON MaTpuilsl TabnmuyHoro mporeccopa MS Excel, mo
dopmynam Kpamepa u merony laycca. basucHbie Hens3BecTHbIE M CBOOOJIHBIE HEHU3BECTHBIC.
UccnenoBanne pemieHus CUCTEMBI N- JIMHEHHBIX ypaBHEHUH. [IpuMeHeHne marpuil B MOAEISAX
MexxoTpacieBoro Oananca. Jluneiineie omeparopbl. COOCTBEHHBIE BEKTOPbI U COOCTBEHHBIE
sHaueHus1. KBaaparuunasie hopmel. JInaeitHas moaens oOMeHa. Monaens JIeoHTheBa.

Pazoen 4. Beeoenue ¢ ananus.

OyHKus, npocrednme cBoiicTBa (yHKIHMA. OCHOBHBIE CIIOCOOBI 3aMaHus (PYHKITHIA.
O0630p mpocrelmux s1eMeHTapHbIX (yHKUui. [Ipumenenus ¢yHkuuii B sxoHomuke. [Ipenen
MIEPEMEHHOMN BEJTMYUHBI.

[IpaBblii 1 neBbIN peaensl PyHKIMA B TOUKe. beckoHeuHO Mabie 1 OECKOHEUHO OOJIbIINe
BeIMYMHBL. Teopembl 0 OeckoHeuyHO ManbiXx. TeopeMbl o mpenenax. Boruucinenue mnpenenon
palMOHAIBHBIX BBIPAKCHHM, MPpPAIMOHAIBHBIX M TPUrOHOMeTpuueckux (yHkumid. IlepBbiii u
BTOpON 3ameuarenbHble Tpenenbl. HempepsiBHOCTH GyHKIIMM B Touke. [ledicTBus Han
HenpepbIBHBIME QyHKIMsIMUA. CBOMCTBA HEMTPEPBHIBHBIX HA OTPE3Ke (PYHKIUIA.

Pa3zoen 5. /lupghepenyuanvnoe ucuucnenue.

[MpousBognas ¢yHknuu. OmnpeneneHue TPOU3BOAHON, CBOWCTBA, MEXaHUYECKUU,
TEOMETPUYECKUN U SKOHOMUYECKHUM CMBICI. YpPAaBHEHHS KacaTelIbHOW M HOPMau K TUIOCKOM
kpuBoi. Tabmuua nponsBonHbiX. [IponsBonnas cnoxHol ¢ynkumu. Auddepenunan GpyHkum,
ero reomerpuueckuii cwmbicia. IlpousBogHas u aAuddepeHunansl  BBICHIMX — HOPSIKOB.
[Ipunoxenue npousBonHoi. Teopemsr Poms, Jlarpanxka, Jlonurans. HMccnenoBanue QyHKIMH
Ha 9KCTPEMYM, BBINYKJIOCTh, TOUKH Mepernda. HaxoxxaeHne acUMOTOT, MOCTpOeHUE rpadukoB
(GyHKIMHU ¢ ToMOIIbI0 TabnuaHoro nporeccopa MS Excel.

Pa3zoen 6. Dynkyuu HeCKOIbKUX NEPEMEHHBIX.

OcHoBHble MOHATUA. YacTHble NpUpalleHUs, YacTHble Npou3BoAHbIE. IlomHbIi
mubdepernnran (yHKIMM HECKOIbKUX IMEepeMeHHBIX. YacTHble NPOM3BOIHBIE Pa3TUYHbIX
nopsakoB. MyHKIIMU HECKOJIBKHUX NIEPEMEHHBIX B JKOHOMUUYECKOW Teopun. KoMriekcHele uuncna.
KomrnekcHbie uncna, 1eHCTBUS HaJl HUMU, TPUTOHOMETpHUUecKas (popma 3arucu.

Pazoen 7. Hnmezpanvhoe ucuucienue.

Heonpenenéunsiii maTerpan. Ilonstue mnepBooOpasnoit dyHkimu. Heompenen&Hubrit
UHTErpal M ero npocreiimue cpoiictBa. Tabmuma wuHTerpanoB. OCHOBHBIE TPUEMBI
UHTETpUpOBaHUS  GYHKIMM  (HEMOCPEACTBEHHOE  WHTETPUPOBAaHUE,  WHTErPUPOBaHUE
MIOZICTAaHOBKOH U 10 4acTsaM). IHTerpupoBaHue paroHaIBHBIX Jpo0eil 1 TPUrOHOMETPHUYECKUX
bynknui. Omnpenenéuneiii  uHTerpasn. Ero cBoiictBa. ®dopmymna Hprotona —JleliOHuna.
Bpluucnenue OnpeAcsi€HHOrO UMHTErpajla IOACTAaHOBKOM M IO d4acTaM. IlpumeHeHue
OnpeAeNéHHOTO0 HMHTErpaja JUisl BBIUMCICHHS IUIOL[aAeld IUIOCKUX (uryp u oObeMOB Tel



BpaiieHus. Vcrnonp30BaHWE MOHATHUS ONpeaeNEHHBIA MHTErpal B SKoHOMHUKe. HecoOGcTBeHHBIE
UHTErpajbl ¢ 0ECKOHEYHBIMHU ITpeeIaMi HHTETPUPOBAHUSI.

Pazoen 8. /lugpgpepenyuanvnuie ypasnenus.

JuddepeHunanbHble ypaBHEHHs, OCHOBHBIE IOHATHS, PELICHMs. YpaBHEHHs IE€PBOIO
HOpsi/IKa C Pa3feNsIoNIMMUCS TIePEMEHHBIMU, OAHOPOIHBIC, NuHelHble. uddepenunanbube
YPaBHEHHUs BTOPOTO MOPSAIKA.

4.3. Paznennbl yueOHOW TUCUUIJIMHBI M BU 3aHATHI

No IIpaxTu-
. /I_I Pasgen nucuuminHel Jlexnun YeCKHe CPC Konrtpoins Bcero
3aHATHS
DJIeMEeHTBI BEKTOPHOH anreOpsl
1 1 2 12 1 16
2 | AHamuTHYecKas reoMeTpus 2 2 12 1 17
3 | D7neMeHThl MaTpHYHOIO aHaIN3a 14 13 46 2 75
4 BBenenue B aHamu3 4 4 15 2 25
5 | Huddepenuansnoe ucunucnenue 4 4 18 2 28
6 | PyHKIHMH HECKONBKUX NEPEMEHHBIX 2 2 8 1 13
7 | MATerpanpHoe ncuucaeHne 4 4 18 3 29
g | HAuddepenuanpabie ypaBHeHUs 2 2 8 1 13
Bceero 33 33 137 13 216

5 Marpuna ¢popMupoBaHus KOMIETEHIIHIA N0 JUCHHUIIHHE

YHuBepcalibHbIE KOMIIETEH-

OO0111ee KOIMYECTBO KOMIIE-
Ne i/ Paszfensl, TeMbI JUCIIUILUIMHEL L t N
VK-1 TCHLIHUU

DJIeMEHTHl BEKTOPHOH alreOpsI 1

AHaTuTHYECKass TeOMETPHSI

DJIeMEHTHI MATPHUIHOI'O0 aHAJIN3a

Beenenue B ananm3

JuddepeHnmansHoe HCUUCIEHUE

q)yHKI_II/II/I HCCKOJIBKHX IMCPEMEHHBIX

MuTerpanabHOE UCUKCIICHHE

|+ |+ |+ ]+ +]+

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

Jnddepennmanbabie ypaBHEHUS

6 Oopa3oBaTejibHbIe TEXHOJIOTHH

O0beM ayIUTOPHBIX 3aHITHIA: Bcero 66 4acoB, B TOM 4yucIe JIeKIHK 33 daca, MpaKTUie-
ckue 3aHATHs 33 yaca, MHTEPAaKTUBHBIC 3aHATHUS OT OOIIEro oObeMa ayAMTOPHBIX 3aHSATHHA CO-
cTaBisiioT 45%.

Cemectp Bup 3austus Hcnonb3yeMble HHTEPAKTUBHBIE 00pa30BaTEIbHBIC TEXHOIOTUH KonunuectBo
(JI, 113, JIP) 4acoB
1 J Jleknmu-Bu3yaau3amuu 10 TeMaM Kypca:«N-MepHbIe BEKTO- 6

PBI ¥ OTlepaluy HajJ HUMU», «KpuBbie BTOPOTO MOPSIKaY,
«[l;mockocTh B MpOCTpaHCTBEY, «MaTpHIIbI, HX BUIBI, ONlEpa-
uuny, «JIunelinas moaenas ooMmeHay, «Monens JIeoOHTEEBaAY» C
MPUMCHEHUEM Npe3eHTaNui (B MyJIbTHMEINA)

1 113 Texnosorus mpod;aeMmHoro ody4uenusi o reme «Mugpopma- 2
IIMOHHBIE TEXHOJIOTUH, UCTIOJIb3YEMbIE IPU H3YUYCHNUH TUCLIH-
minHbL: popMupoBanue Matpull AaHHbix Big Datay

1 113 IIpoOnemHuoe 3anaTHE Ha TeMy «IIpsiMas Ha MIOCKOCTUY C 2
PUMEHEHUEM NPEe3eHTANH (B MyJIbTUMEINA)




113

TexHoJiorns Npod1eMHOro 00y4eHHs 110 TeMaM MpaKTude-
CKHX paboT: «PelmieHne cucTeM ¢ moMonIsio oOpaTHON MaTpu-
upl», «Pemenue cucrem meroom Kpamepay, «Pemienue cucrem
MeTonoM ["ayccay ¢ mpuMeHeHHeM Mpe3eHTaIHi (B MyJIbTH-

Mera)

113

Ipob6emnoe 3ansitue Ha TeMy «CoOCTBEHHBIE BEKTOPHI 1
COOCTBEHHbBIE 3HAYCHHSI JIMHEHHOTO ONepaTopa» ¢ NPUMEHEeHH-
€M Tpe3eHTAINH (B MyJbTUMEIHA)

Jleknmuu-BU3yaau3anuu o TeMaM Kypca: «beckoHeuHo MaJble
u OeckoHeyHO Oosblne BeanauHbDy; «[Ipenens n
HeNpepbIBHOCTDL QYHKIMI»; «[IponsBonHas GpyHkuny, eé
MEXaHHYECKHH, reoMeTpruIecKuil cMbici»; «llepBooOpasHast
¢ynknn»; «Heonpenenéuusiii nHTerpan. OCHOBHBIE METO/BI
UHTETpUpOBaHuUs»; «OnpenenéHHbi HHTErpamy,;
«dAnddepennnansuie Ypasaenus | u 11 mopsaka»
«CTeneHHble psABD) C UCIIOIB30BAaHUEM ITPE3CHTALUH.

I13

(dhyHKITHH,
npuMmeHenneM Excel

CIIOCOOBI  3aJaHMs,

rpaduxuy

IIpobnemuoe 3amaTHe 1Mo Teme: «OCHOBHBIE 3JIEMEHTApPHBIC 2
UX CBOMCTBa,

C

I13

MTOCTPOEHHUE TPAPHUKOBY.

IIpobnemuoe 3anstTHe 1o TeMe «MccnemoBanue (QYHKINH, 2

I13

I'pynmoBoe 3ansitue
YJaCTHBIC TIPOU3BOIHBICY.

«DyHKIHSA HECKOIBKUX IEPEMECHHBIX, 2

I13

I'pynnoBoe  3aHsiTue

«HTerprupoBaHue
Jpo0eii» U «MHTErPUPOBAHUEC TPUTOHOMETPHUYCCKUX (DYHKITUI.
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7Y4eOHO-MeTOAHYECKOE O0ecTiedeHHe CAMOCTOATE/IbHOM padoThl CTYAEHTOB.

7.1 Buabl caMOCTOATEJIBbHOM padoThl, NOPSIAOK MX BHINOJHEHUS] H KOHTPOJISI

Ne

Meron koHTpOIS

/i Pasnen nucummnuael | Buger CPC ITopsinok Beimonuenus CPC
1 DIEMEHTHI Iloxroroska k 113, Pat6ora C JIEKIIMOHHEIM | 3armura
BEKTOPHO# BBINOJIHEHHUE MaTepHaoM, OCHOBHOU U | KOHTPOJIBHOM
anreOpbI KOHTPOJILHOW pabOTHI JIOTIOJTHUTEIBHOM JTUTEpaTypo, | paboTh
UHTEPHET-PECypCaMu,
MoAroToBKa otyera 1o I13
2 AHanutHueckas Iloxroroska k 113, Pat6ora C JIEKIIMOHHEBIM | 3armura
TEOMETPHS BBINOJIHEHHUE MaTepHaoM, OCHOBHOU U | KOHTPOJBHOM
KOHTPOJILHOU paboTHI, JIOTIONTHUTEIBHOM JTUTEpaTypoit | paboThI
MOJATOTOBKA K TectupoBanue
TECTUPOBAHUIO
3 DIEMEHTHI TToxgroroska K I13, | Pabora C JIEKIIMOHHBIM | 3armura
MaTPUYIHOTO aHAJIM3a | BBITTOJHEHUE MaTepHuaoMm, MOJITOTOBKA | MHIUBUIyaTbHOU
WHANBUAYaJIEHOW paboTel, | ordera 1o 113 paboTHI,
KOHTPOJIEHOM paboThI, KOHTPOJIEHOM
[IOATOTOBKA K paboThI
TECTHPOBAHUIO TectupoBanue
4 Beenenue B ananus ITogroroska K IIP,
Pat6ora c JIEKIIMOHHBIM Tectuposanue,
BBINOJIHEHHUE o
. MaTepuaioM, OCHOBHOM u 3a1UTa
WH/IUBUYAILHOW PaOOTHI, " N .
JIOTIOJTHUTEILHOW JTUTEPaTypoH, WHIUBUIYATEHOM
[IOATOTOBKA K
WuTepHeT-pecypcamu paboTHI
TECTUPOBAHUIO
5 nddepenimansaoe | IToaroroBka K I1P,
Anddep A ’ TectupoBanwue,
HCYHCIICHHE BBINOJHEHHE Pat6ora c JIEKIIMOHHBIM samura
WHANBUAYAIEHOW paboThI, | MarepuaioM, HHIUBUIyaIbHAS .
WHANBUIYATEHON
IMOJIrOTOBKA K | pabora
paboTHI
TECTUPOBAHUIO
6 DYHKIIH TToagroroska K IIP, | PaGora C JIEKIIMOHHBIM 3ammura
HECKOJIbKHX BBINOJHEHHE MaTepHuaoM, OCHOBHOM u KOHTPOJILHOM
MEPEMCHHBIX KOHTPOJILHOW pabOTHI JIOTIOJTHUTEIBHOM JIUTEPaTy PO, paboThI




7 HurerpanbHoe Brmmonnenne 3ammura
. PaGora c JICKITHOHHBIM .
WCYHUCIICHHE WHANBUAYAIEHOW paboTEI, WHANBUIYATEHON
MaTepuaioM, HHIUBUIyaTbHAS
IMOJITOTOBKA K paboTHI,
pabota
TECTUPOBAHUIO TectupoBanue
8 Hudepenumantrre TToxgroroska K IIP, | PaGora C JIEKIMOHHBIM Tectuposanue,
YpaBHCHHSA 3ammTa
MOATOTOBKA K | MaTepuaioM, HWHAWBUAyaJbHAS .
WHINBUIYATbHON
TECTHPOBAHUIO pabora
paboTHI
7.2 KoHTpOJIbHBbIE BONIPOCHI JISI CAMONIPOBEPKH
ﬂ“‘/z Pasten KoHTpoJIbHBIC BONIPOCHI /ISl CAMONIPOBEPKH
o | AMCHMILTHHEI
3aganue 1. JlaHbl TOYKH A(—l;O;S) , B(5;3;1) . HaiiTu xoopAMHATEI U JJIMHY ~ BEKTOpa
AB.
3aganue2. JlaHbl KOOPAUHATHI BepILUH TpeyronsHuka ABC:
A(—8; 6) ,B(-6;7),C(-10;10). IocTponts Ha 4epTeKe TPEYTOIBHUK U CIEYIO-
mme sextopst: 1) @ = AB ub = AC;2) 2a;3) 3b;4) —3b ;5) 2a +3b ; 6)
2a-3b.
. SHGMGHTI’E 3ananue3. Jlansl BepunHbl ueTbipéxyronsauka ABCD :
Bzizggsgn A(—4;—3;—2), B(2;—2;—3), C(—8,—5,1), D(4,—3,—1) . Jlokasars, 4T0 €ro
JIMarOHAIH B3aUMHO TICPIICHTUKYISPHBL.
3ajmanue4. Bekropsr A u b oGpasyiot yron ¢ = 120°, npuuém ‘E‘ —3H ‘6‘ = 5. Omnpe-
JETUTH ‘g — 6‘ .
53amanme 5. Cuma F npunoskena k Touke A . OmpeseanTs MOMEHT 3TO# CHITBI OTHO-
cutensio toucn N : F = {4;7,-3}, A(5,—4:2), N (8;5,4).
3amanwue 1. J[aHBI KOOPIUHATHI BEPIIUH TpeyroasHuka 4ABC A(—]_]_; 8) , B(13;15) ,
C(L—1) - Haittu: 1) ypasuenust cTopon Tpeyronbauka 4ABC n yrnosble K09 GUIMEHTBI 3THX
cTopoH; 2) yron C tpeyroiasHuka ABC; 3) ypaBaenue menuansl AM ; 4) ypaBHeHue BbICO-
Tel CH ¥ KOOpPJMHATHI TOYKH H ; 5) ypaBHEHHE TPSIMOWA l, OpoXosiiieit yepe3 BepunHy B
napajuieJIbHO CTOpOHE AC ; 6) IOCTPOUTH Ha KOOPAMHATHOM INIOCKOCTH TPEYTOJLHHK
2 AHanutnueck ABC , meqnany AM , Beicoty CH u npsimyro | .
asi reoMeTpust 2 2
3amanwme 2. IlocTpoiiTe KpUBYIO, 3aJaHHYIO YpaBHEHHEM — — — L =1, e€ poxycsI (do-
16 25
KyC), YKaXHTe, 9eMy paBeH 3KCcIeHTpucHTeT. Ha 3ToM e depTeke IoCTpONUTe TOUKY
M (2,-3x / 2) . 3a/1aHHyI0 CBOMMH IOISPHBIMH KOOPAHHATAMH ( L5 (), ¥ yKaKuTe, Jie-
JKUT JIM OHA Ha KPUBOW, BHYTPU KPUBOH UM BHE KPUBOIL.
3aganue 1. Beimonnure neificTBUsI ¢ MaTpUIIaMH MaTpULIAMHU C TOMOLIBIO TaOIMYHOTO HpoLiec-
copa MS Excel
-1 2 0)(4 5 4 4 -5 6
O1eMeHTHI 9 3 5(|-9 23 5|-47 -8 3
3 MaTpUYHOTO 617/l 21 1 2 4
aHanm3a
2 -3 1
3amanwue 2. Haiitu panr matpuipl | 8 4 -6
4 6 -2




3Xx—4y+5z=10
3aznanue 3. Pemure cucremy meronom Kpamepa! — 2y 4 3y —-3z7=-5
X+2y+z2=8
3x—4y+5z-k =10
X+3y-3z+2k=-5
X+2y-2+k=8

3amanue 5. Haiiti coOCTBEHHBIE 3HAYEHUS U COOCTBEHHBIC BEKTOPHI JIMHSHHOTO OIleparopa:

4 6

0 2)
Sananue 6. Pemuth cucteMy nuHeitHbIX ypasHernit AX=B 1o dpopmyre X=A "B ¢ momompio
tabimuHOoro mporeccopa MS Excel

3Xx—4y+5z=10
—2X+3y—-3z=-5
X+2y+z2=8

3amanue 4. Pemmre cuctemy metosiom ["aycca
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Vxkaxure HOMCD IMpPaBUJIBHOI'O OTBETA.

1.Yt0 U3 3TOTO HE SBISAETCS KOMIIBIOTEPOM?

1) Cepsep

2) [Tnanmer

3) Hoyt6yk

4) Cwmaptdon

5) Bce siBrstroTcst

2. CKOJIBKO aHTUBHPYCHBIX TPOTPAaMM JIOJKHO OBITH YCTAHOBIEHO Ha KOMIILIOTEPE?
1) Onna

2) He Gonee Tpex
3) Yem Gosbliie, TEM JTydllie
4) MuHuMyM /1Be

3. YTo 0OBIYHO IBITAIOTCS TIOXUTHTH XaKePbl IPH THIIMYHON (QUINMHT-aTaKe?
1) Jlransie @otorpadun

2) [Maponu

3) Wudopmaruro o 0aHKOBCKOM cdeTe

4) JlenoBbie ¢aiibl

4. YT0 M3 NepeUHCIICHHOTO HE SIBIISIETCS] CETOIHS TPEHIOM B 00JIaCTH LU(PPOBBIX TEXHOIOTHNA?
1) VYBenuueHne MaKCUMaIbHOTO 00beMa KOMITAaKT-IUCKOB B CBS3H C POCTOM 00beMa
XpaHeHus: UHGOpMaIHii

2) IToBpIIeHNE CKOPOCTH MEpeaadn JaHHBIX

3) PacnipocTpaHeHne ckopoCTH UCKYCCTBEHHOTO HHTEIIICKTa

4) PacnipocTpaneHue TeXHONIOIM BUPTYalbHON PEAIbHOCTH

5. Kakue mporpamMmbl HCITOTB3YIOTCS UTSE YMEHBIICHUS 00beMa (aitnos?

1) [TporpaMMbI-HHTEPIPETATOPHI

2) [TporpaMMBI-TpaHCIATOTHI

3) [TporpamMMbI-pe3epBHOTO KOMMPOBAHUS

4) [TporpamMMbI-apXHUBaTOPbI

6. B kaxom ciryqae Bam mosker mornano6utsest CVV2/CVC2- ko 6aHKOBCKO# KapThi?

1) OrmuraTa MOKYIIKH B HHTEpHET-Mara3uHe

2) OO6parmeHue B cyx0y MoAaepKKu OaHKa

3) Omara MOKYNKH Ha Kacce B MarasuHe

4) Iepeson nener yepe3s SMS-6ank

7. Unctpyment Excel, mossosistromiuii 0600IIUTh JaHHBIE IPU 00paboTKe HHOHOPMALHH:
1) IIpe3enTanus

2) Csoanas Tabauna
3) TekcToBBIH penakTop
4) I'padmueckuii penakrop

8. Kakas kiaBuIIa HCHONB3yeTCs JJIs BBIJIENICHUS TPYIIBI 00BEKTOB (Tanok, dhaiinos),
PACIIOJIOXKEHHBIX He ToApsin?
1) ALT




2) CTRL

3) ENTER

4) SHIFT

9. B yem 3akirodyaeTcst MOJI0KUATEIHLHOE BIUSHHUE COBPEMECHHBIX TEXHOJIOTHH U OJICKTPOHHBIX
YCTPOMCTB Ha OKPYIKAIOLILYIO cpery?

1) CokpallieHre 9nciia TPAaHCTIOPTHBIX MepeMeTIeHIH

2) Bonbmras nons uHGOpMAIIK, ¢ KOTOPOH PabOTAIOT JTIOIH, XPAHUTCS U TIEPETaeTCs B
JNIEKTPOHHOM BHUJIE

3) Hcnonb3oBaHne CEHCOPOB, IATYMKOB, TAHMEPOB, MO3BOJISIOIIUE YIIPABISATH JJOMAMHU,
3JaHUAMU U DKOHOMUTDL BJICKTPOOHEPTUIO, OTOIIJICHUC.

4) Bce BapraHTBI BEpHBI

10. Kaxoii 3HaK HCTIONB3yeTCs Al YBEIOMJIEHHUS O TOM, YTO aBTOPCKHE IIpaBa Ha
MPOU3BEIEHUE OXPAHSIOTCS?

1) BykBa «C» B OKpyHOCTH

2) Bbyksa «P»

3) bykBa «D»

4) JloroTun xoMnaHuu

11. Kakne TeXHOJIOTMH MOXKHO MCIIOJIB30BAaTh ISl PACIPOCTPAaHEHN HHPOpMannuu?
1) DJeKkTpoHHas 1o4Ta

2) BKonraxre

3) Instagram

4) Bce nepeuuncnennoe

12. HazoBute Tpu moaxoaa pabotsl ¢ nHGopmanuein?

1) CHUCTEeMHBIH, KpUTHIECKUH, TUPPOBOH

2) AHanuTHYECKUil, MPOTrpaMMHBIN, OTKPBITHINA

3) WNudopMannoHHBINA, OpraHU3alMOHHBIH, CHCTEMHBII
4) CuCTEeMHBIH, IPOrpaMMHBIN, TOUEUHBII

13. HazoBuTte 0CHOBHBIE IPUHIMIIBI TYMaHNW3Ma, KOTOPBIE HEOOXOANMO YUYUTHIBATH NIPH
BHEJPEHUHU IU(PPOBBIX TEXHOIOTHH

1) l'apaHTHM OCHOBHBIX ITPaB YEJIOBEKA, MOAJEPIKKA CIa0BIX, BOBMOKHOCTH (hOPMHUPO-
BaHUS OCHOBHBIX COIIMAIbHBIX U HPAaBCTBEHHBIX KAYECTB JTUIHOCTH, TO3BOJISIOIINX CaMOpea-
JIM30BaThCA, UCIIONIB3Ys OOIIECTBEHHBIE LIEHHOCTH

2) HpaBcTBeHHOE Pa3BUTHE JINUHOCTH

3) L{eHHOCTD KU3HH

4) Her npaBuiibHOTO OTBETA

14. Ha xakom orarme Haxomurcs ceigac Poccus?
1) OTKpBITOE TOCYIapCTBO

2) DJIeKTPOHHOE TOCYIapCTBO

3) JIuCTaHIIHOHHOE rOCYapCTBO

4) Hudposoe rocymapcTBo

15. Kakwue stams! i poBoit 3peroCcTH MPOXOAUT TOCYAAPCTBO?

1) OnexkrpornHOe, OTKPHITOE, IIOJIHOCTHIO ITU(PPOBOE

2) DneKTpoHHOE, J|UCTaHIIMOHHOE TEXHOJIOTHIECKOE, OTKPBITOE, «YMHOECH
3) OnekrporHOe, OTKpHITOE, JlaTanieHTpUIHOE, TOTHOCTHIO IH(POBOE, KYMHOEH
4) OnexrporHoe, OTKprITOC, JlaTaleHTPUIHOE, TOTHOCTHIO H(POBOE,
15. Kakue UT cneunanbHOCTH CyIEeCTBYIOT? MHOKECTBEHHBIA OTBET

1) Bak-ent pa3zpaborunk

2) ApxuTexTop

3) 1Q-umxenep

4) UX- nuzaiinep

16. Kaxue UT ananuTuku cymiecTByroT? MHOKECTBEHHBIN OTBET

1) CHCTEeMHBII aHAIUTHK

2) AHanuTHK aHaIH3a

3) AHATHTUK TaHHBIX

4) BusHec-aHanmuTHK

17. Kakue tunst UT komnanuii Bel 3HaeTe? MHOXXECTBEHHBIH OTBET

1) Beb-cepBuchl

2) Craptpex

3) Mo6uisHast pa3paboTKa

4) PaspaboTka urp

18. YUrto o3uagaer nousitue «VUCA-mup»?

1) V3MeHYnBOCTB, HEOTIPEIETICHHOCTD, CIIOKHOCTH, HETOXOTHOCTh
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2) I/I3MCH‘H/IBOCTL, HCOXXHNIAaHHOCTb, CJIO)KHOCTh, HCOJHO3HAYHOCTh

3) N3MeHYNBOCTD, HEOTIPEACIIEHHOCTb, CJIOKHOCTh, HEOTHO3HAYHOCTh

4) N3MEeHYnBOCTD, HEOTIPEACIEHHOCTD, CMEIOCTh, HEOAHO3HATHOCTh

19. UTo OTHOCHTCS K CKBO3HBIM TEXHOIOTHAM? MHOKECTBEHHBIN OTBET

1) TexHon0THSs TPOBOJHOM CBSI3U

2) Bonpmue naHHbIe

3) Hetiporexnonorun

4) CucTeMbl pacipeIeIeHHOTO peecTpa

20. YTo BBI MOHMMAETE IT0]] ACHHXPOHHBIM OHJIAHH-00y4YcHIE?

1) ®opmMar, IIpu KOTOPOM KOHTAKT MEXK/y CAyLIaTeIs MU U NIPENOoAaBaTeIeM 3a1epKaH

BO BPEMEHHU. YUACTHHKH HE NepeceKatoTcs B pU3MIECKOM MTPOCTPAHCTBE, HE BUIST APYT JAPY-
ra

2) Crnymiaresii MOTYT IoJTy4ath HH(QOpMAIIHIO, paboTaTh C HEH CaMOCTOSTEIBHO HIIH B
TpymImax

3) [pormecc B3anMOoaeCTBIS CITYIIATEINS U IPETIONaBaTeNsl Ha PACCTOSHUH C COXpaHe-
HHEM BceX MPUCYIINX 00yIEeHUIO KOMITOHEHTOB

4) Het npaBuibpHOTO OTBETa

21. Kakue WHCTpYMEHTHI IPAUMEHSIOTCS IIPH UCTIOE30BaHUH CHCTEMBI PacIpeIeICHHOTO
peectpa?

1) CMapT-KOHTPAKTBI
2) Excel,
3) Sunexc

Her IMpaBHUJILHOTO OTBCTA

BBenenue B
aHaJn3

Vkaxure HOMCDP NPaBUJIILHOI'O OTBETA.

1.Yucio D HaseBaeTcs mpeaeioM 4HCI0BOI MOCTEI0BATENEHOCTH Yn.

C€CIIM JId moboro £ > O . HaﬁﬂeTCﬂ TaKO€ HaTypaJIbHOC YUCIIO N , UTO JJIsd BCEX YJICHOB
nocJjeA0BaTCJIbHOCTU, HOMEP KOTOPBIX n= N , BBIIIOJIHACTCA HCPABCHCTBO.

Dlyn —b|= ¢ 2) |lyn —b|< &
3)|yn-bl=& 4)|yn-b|>e 5)|yn-b<e
2 lim2EL no3 2 -us 30 4)-3/5 57T
x—>33x_8
3 lim ——= 1)-5/2, 2)5 3)-w; 4)+w; 5)0;
x—>2+0x_2

4. Ilycts a(X) u ,B(X) OeckoHEYHO Manble IOpd X —> d, OHU HAa3bIBAIOTCH

SKBUBaJIEHTHBIMH, eci | [[T) M = 11 2)0; 3)L 4)+ow; 5)ox;

Xx—a a(x)
5. Yucno b nasweiBaercs mpepenom Qynkumm Y = f(X) npu X —> +00, ecnd s

M000TO TIOJIOKUTEIHHOTO YHCiIa £ MOXKHO HAaWTH Takoe wmcso N, 94To A BceX X,
Gonpmmx N , BBIOIHAETCS HEPABEHCTRO.

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

2 _
6. ||mX—X3X: )0, 2)-3; 3)—ow; 4)+w; 5) -2

BBIYHCITUTS MPOM3BOAHYIO 3aMaHHON (YHKLUHH C MOMOIIBI0 TabIUYHOro mpoiueccopa MS
Excel

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

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

3) f(x)=21g2x B Touke x=10

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

YKkaxute HOMEp NMPaBHILHOTO OTBETA.

1. o onpezenerno, T '(Xg)=
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f(xg +Ax)— f(xg). f(xg +Ax)— f(xg)

D lim ;2 lim :
Ay—0 Ay AX—0 AX
3 1im f(xg +Ax)— f(xg). 5 lim f(y)— f(xg+Ax).
I 1 I ]
Huddepen- Xg + AX AX
HATBHOG AX—0 0 AX—0
HCUYHUCIICHUEC . f (X) —f (Xo + AX) ]
5) lim A :
Ax-0 X
2. 3nauenue npoussoaHoit Gpynkuuu Y = Insin 1 ; BTouke X() = 0 pasno:
X+
1) 2ctg; 2) 2tg4; 3) —2ctg4; 4) —2tg4; 5) 4tg4;
XS
3. 3Hauenue npou3BoHON QyHKIMN Y = (X2 + 1) B TOUKE X() = 1 pasno:
1)3; 2)6; 3)3In2; 4)2(In8+1); 5)4(In8+1)
_ . 2
4. TlponsBomHas d—y GbyHKIIHT x=vl-t 3aIaHHON MMapaMeTpUIeCcKy, paBHa:
dx y = arcsint
2t t 1 2
)————; 2)————; 3)—=; 4)-t; 5)2ty1-t-;
2
1-t 21-t2 t
s 3 N N y_1,(2.,2
. 3HavueHNe MTPOU3BOAHON HESBHO 3aJJaHHOW (QYHKIIHH arctg - = E Inlx< + y B TOYKE
X
(1,0) PaBHO:
) 0 21 3-1 42 5 -2
6. Ecmn dynkumst | (X) MMEET B TOUKe X() JIOKaJIBHBIH SKCTpeMyM U nuddepeHnupyema B
9TOH TOYKE, TO:
Df '(X) =0; 2)f '(X0)< 0; 3 f '(X0)> 0, 4)f '(Xo) He CYIIECTBYET
5) f'(xg)=f(xo):
3amanue 1. HaliTi yacTHBIE TIPOMU3BOIHBIC IEPBOTO U BTOPOTO TIOPSIIKA W ITOJTHBII
. X
nudpdepenumnan Gynkuuu Z = SIN —;
y
3apanne 2. Onpenennts rpament Gynxmwan Z = IN(X = y?) Brouke M (1,0) .
3ananue 3. Mccrenosars Ha skcTpeMyM dyHkuuio Z = X% — 2y2 + 3xy - X+1.
3ananne 4. 3amana dynkuns 18yx nepementpx Z = X SIN(2X +Y) . Haiiru: 1)
0%z 0%z
YacTHbIE IPONU3BOJIHBIE BTOPOTO MOPSIIKA ——, ~~ 5 ; 2) NOJHBII auddepeHunan
DyHKIMH P P P x2' O y2 ) bep
HECKOJIBKHX 5 5
HEPEMEHHBIX dZ o0z o0z
GbyHKIMN ; 3) CMeIIaHHbIE YaCTHBIC TPOU3BOIHBIC oxdy ' Oyox” 4) rpagueHT
byHKITIH z=f(x,y) B TOYKE M0(0;7Z'/2)'
3ananue 5. MccnenoBars Ha 3KCTpeMyMbl pyHKLIUIO Z = X2 + y2 — 4y +2X+1.
YKakuTe HOMEp IPaBUIBHOTO OTBETA:
Hurerpansnoe 4 .
HWCUMCJICHUE 1 _[ (3_2)() dx;
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3-2x)°

! o 2 B2 o g =20

5 10 10
dx
2. | ;
A3—-2x
1) —43-2x+C; 2)243-2x+C; 3)v/3-2x+C;

+C;

dx
3. ;
Il—le
1) In1-10X +C; 2) 0,1In1—-10x/+C; 3) —01In[1-10x+C;
4.j—dcozx X
sin™ x
1) - ! +C; 2) ! +C; 3)- ! +C;
3sin3 x 3sin3 x 5sin° x
5. [3/5—6xdx;
<Y
1)—13(5—6x)4+c; Z)M; 3)—#+C;
8 4 3(5—6x)2
Jx dx.
6. eV —;
e %

1) e*& +C; 2)%e‘/; +C; 3 2e‘/; +C;

8 Hduddepen-
LAaIbHbIE
YpaBHCHHUS

VYkaxxuTe HoMep NpaBHILHOTO OTBETA.

1. InddepennunanpHoe ypaBHEHUE y” + (y')3 +Siny =0 ects ypasuenue...mopsaKa
1) 1-ro; 2)2-ro; 3)3-ro; 4)4-ro;

2. Yactubim peutenuem ypasuenust Y — Y = 0 sasercs dynxuus:

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

. 2
3. Kakast u3 Qynkumii sBnseTcst yacTHBIM petenueM ypasuenus X~ -y =17

1 1 1
Dy==; Dy="+L Yy=-=; 4y=x%
X X X

- ! H
4. Kaxkas u3 GyHKIMIA He ABIAETCSA YACTHBIM pellleHneM ypaBHeHus Y = SIN X ?

1) y=cosx—2; 2)y=-C0SX—2; 3)y:%—cosx; 4) y =7 —COSX;

5. JIuHEeHHBIMU OTHOPOIHBIM ypaBHeHHEM [I-To mopsaka ¢ TOCTOSTHHBIMU KO3 pumeHnTaMu

ABTISICTCS ypaBHEHHE. ..

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

y

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

1) JIuneitapiM muddepeHraIbHbIM YpaBHEHHUEM.

2) YpaBHEHHEM C Pa3NETSAIONIUMUCS TIEPEMEHHBIMHU.

3) AuddepennumansaeiM ypaBHeHHeM 11-To mopsaka, JOMyCKaIOMuM
MTOHIKEHHUE TTOPSIKA.

4) YpaBuenueMm beprymn.

7.3 Bonipochl 1Jis1 IPOMEKYTOYHOM aTTeCTAlUN
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13.

14.

15.

16.

17.

18.
19.

20.
21.
22.
23.
24,
25.
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. YpaBHEeHHE MPSIMO € YIIIOBBIM KO3 PHUIIHEHTOM.
12.

Bonpocs! k 3a4ery

[Ipoekuus BexkTopa Ha ochb. JIMHEHAs 3aBUCUMOCTb BEKTOPOB.

N-MepHBIE BEKTOPHI U ONEPALIMH HAJl HUMH.

[ToHsiTHE TMHEWHOTO M €BKJIM0BA MPOCTPAHCTBA.

JlekapToBa cucTeéMa KOOPJIMHAT Ha IUIOCKOCTM W B MpOCTpaHcTBe. MoOaynb BEKTOpa.
Hanpasisromue KOCUHYCHI.

JInHeliHbIE onepany HaJ BEKTOPaMHU, 33JaHHBIMU NIPOEKIUSIMU. Y CIIOBHE KOJUIMHEAPHO-
CTH BEKTOPOB.

HaxoxneHne paccTostHUuSI MEeXAY JBYMSI TOUKaAMU.

Jlenenue oTpe3ka B JAHHOM OTHOILICHHH.

CxansgapHoe Npou3BeICHHUE IBYX BEKTOPOB. CBONCTBA CKAIIPHOTO TPOU3BEACHUS.
CkansipHoe MpOU3BECHUE IBYX BEKTOPOB B KOOPAMHATHOM (opMme.

VYpaBHEHHE TUHUU Ha IUIOCKOCTHU. [11aH cocTaBieHus ypaBHEHHUs! JINHUH.

VYpaBHeHue mpsAMOM, MPOXOASUIEH Yepe3 TOYKY B 3aJaHHOM HAIpaBJICHUH, Y€pe3 IBE
TOYKH.

Beruucnenue yria Mexay AByMs NPSIMbIMHM Ha IUIOCKOCTHU. Y CIIOBHS MapajuIeIbHOCTH U
NEePHEHIUKYISIPHOCTH MPSMBIX.

VYpaBHeHHE TTOBEPXHOCTU B MpOCTpaHCTBE. [1m0CKoCTh. YpaBHEHHE TIIOCKOCTH, MPOXO-
JLIEeN Yepe3 NaHHYI0 TOYKY U UMEIOIIUN JaHHbIM HOPMaJIbHBIA BEKTOD.

Yrom Mexay AByMs IJIOCKOCTSMH. Y CIOBHS NApajUIeIbHOCTH WU MEPHEHAUKYISIPHOCTH
JIBYX IIJIOCKOCTEH.

[Ipsamas nuaus B mpocTpancTBe. KaHOHMYECKHE ypaBHEHUS MPAMON. YTOI MEXKY JBYMsI
OpsIMBIMU. Y CIIOBUSI MAPATUIETIBHOCTU U IEPIECHANKYIIIPHOCTH TPSIMBIX.

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

Onpenenurenu 1-ro, 2-To U n-ro nNopsAaKoB. X cBolcTBa.

Anrebpanueckue OMOJHEHUs U MUHOpPHI omnpenenutens. Mx onpexnenenus. /[Ba cBoii-
CTBa OIPE/IETICHHS C UCIIOJIb30BAHUEM aNreOpandeckux JOTMOTHEHUN.

Martpuiisl ¥ UX BUJBI.

CroxeHnue MaTpull. ¥ MHOKEHUE MAaTPUIL HA YHUCIIO.

YMHOKEHUE MaTpHULL.

Oo6parnas matpuiia. E€ Beranciienue.

Panr maTpuuel. Ero cBOMCTBa U BBIYKCIICHHUE.

Pemenue cucrem nuHelHbIX ypaBHeHUH 110 popmynam Kpamepa. MccrnenoBanue.
Pemienue cuctem JTMHEHHBIX YpaBHEHHI B MaTpUUHOM (hopme.

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

Uto Takoe aCHHXpOHHOE OHJIAliH 00yUYCHHE.

UTO OTHOCUTCSI K CKBO3HBIM TE€XHOJIOTHSM.

Kaxkue stansl nudgpoBoi 3peaoCcTH MpoXoauT TOCyAapCTBO.

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

Kaxoli 3Hak ucnonp3yeTcs Uisl yBEAOMIIEHUS O TOM, YTO aBTOPCKHUE ITpaBa Ha MPOU3BEIE-
HUE OXPaHSIOTCA.

B uem 3axirouaercs MOJIOKUTENBHOE BIUSHUE COBPEMEHHBIX TEXHOJIOTHMH M AJIEKTPOH-
HBIX YCTPOWCTB HA OKPY’KAIOLLYIO CPENY.

Uro Takoe Big Data.

Teopema 0 paznoxeHun BEKTOpa 10 3alaHHOMY Oa3ucy.

BekTopHble U ckanspHble BeaU4MHbL. KOMIMHEapHbIE U KOMIUIAHAPHBIE BEKTOpPHI. PaB-
Hble BEKTOPBI. CI10)KEHNE BEKTOPOB.

Brluntanue u yMHOKE€HHE BEKTOPA HA YUCIIO.
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JInneliHbIE ONIEpaTOPHI.

Co6cTBennbie BeKTophbl. COOCTBEHHBIC YHUCIIA.
KBagparuunbie (OpMBI.

JIuneitnag Monens oOMeHa.

Mopeins JIeoHTh€Ba MHOIOOTPACIIEBOM SKOHOMUKH.

Bonpocsl k 3k3ameny
[Tonsitue GyHKIIMA.
Knaccudukanus GyHkimid.
CniocoOw1 3agaHust GyHKITAM.
BbeckoneuHo mManbie 1 OECKOHEYHO OOJbIINE BETUYMUHBL. J[eHCTBUS HAJl HUMHU.

[Ipenen nmocneqoBaTeIbHOCTH.

Teopemsl 0 ipenenax.

[TepBoIii 3aMeuaTenbHbINA MPEIEd.

Bropoii 3amedarenbHblil Ipeaen.

[Ipenen GpyHKIMH B TOUKE.

OnHocTOpOoHHHUE Tpeebl PYHKIMH B TOUKE.

HenpepriBHOCTD (DyHKITUU B TOUKE.

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

[TpaBuna nuddepeHrpoBanus (IPOU3BOIHASI CyMMBI, IPOU3BEIECHUS U YACTHOTO).

[TpouzBoaHas CIOXHOU PyHKITHH.

[TpousBoaHAast HEIBHO 3aJaHHON (DYHKITHH.

[Tpou3BomHast GyHKITNH, 3aJaHHOMN MapaMeTPUUIECKH.

KacarenbHas 1 HopMaslb K KpUBOH.

[Ipon3BoHBIE BBICIIMX MTOPSIAKOB.

[TocTosIHCTBO 1 MOHOTOHHOCTD (DYHKIIWH.

Tabnuia npou3BoAHBIX (BEIBOA s pyHKIMK Y =a”*, y = sin X).

Judbdepennman GyHKIMH U €T0 TEOMETPUUYECKUI CMBICT.

[Tpumenenne nuddepennnana B npubIMKEHHBIX BEIYUCIeHUX. [Ipumep.
[TpousBoansle u nuddepeHranbl BeICIUX nopsaakos. [Ipumep.
Teopema depma (H0Ka3aTENBCTBO), €€ TEOMETPUUECKUIM CMBICI.
Teopema Posist (1oka3aTenbCcTBO) €€ TeOMETPUUECKUNA CMBICI
Teopema Jlarpan:xa, €€ reOMETPUYECKUM CMBICI U CIIEACTBUS U3 HEE.

o0
o0

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

HeobOxonumbie 1 1ocTaTOYHBIC YCIIOBUS Bo3pacTaHus (yObIBaHUS) (PYHKITUU HA OTPE3KE.
ITpumep.
HeoOxoaumblie ycoBHs CyllIeCTBOBaHUS AKCTpeMyMa (PyHKLIMU Ha OTpE3Ke.
[TepBoe u mocTaTovuHOE YCIOBHE HAJIUMUUS SKCTpeMyMa QpyHKIUU B Touke. [Ipumep.
Bropoe nocratouHoe ycnoBre HaIu4us SKCTpeMyma B Touke. [Ipumep.
UccnenoBanne rpaduka (GyHKIIMKM Ha BBITYKIOCTh M BOTHYTOCTb, TOYKH Teperuoa.
ITpumep.
Haxoxnenne acumnTot rpaduka ¢pyHkiuu. [Ipumepsr.
[TomHoe uccnenoBanue GPyHKIUK U ocTpoenue rpaduka. [Tpumep
[TonsiTre QyHKIIUU HECKOIBKUX MTEPEMEHHDIX.
YacTHOE 1 MOJHOE IPUPAILCHUS.
YacTHbIe TPOU3BOAHBIC U YacTHBIC TUd(epeHIIHaIIbI.
[Monusrit tuddepenman GyHKIUN HECKOIBKUX epEeMEHHbIX. [Ipumepsl.
YacTHble MPOU3BOAHBIE BBICHIMX MOPAAKOB (YHKIIMM HECKOJIbKHX TMEepEeMEHHBIX.
ITpumep.
[TonsiTre mepBOOOpa3HOM I JaHHON (QYHKIIMY U HEOTPEAEIEHHOTO HHTETpaa.
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Tabnuiia UHTETPAJIOB.

CBolicTBa HEONPENECIEHHOTO UHTErpaa.

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

WuTerpupoBanue panroHanbHbIX 1podeit. [Ipumepsr.

HNHuTerpupoBanne TpUroHOMETpUUeCKuX GyHKIui. [Iprumepsr.

WuTerpupoBanue HEKOTOPBIX HUPPALMOHAIBHBIX QyHKIHHA. [Ipumepsr.

3agada O BBIUMCICHHUM IUIOLIAAM KPUBOJMHEHHON Tpaneruu. [loHsTue onpeneieHHoro
MHTETpaIa.

CaoiicTBa ONpeaeaEHHOr0 HHTErpala.

®opmyna Hetotona-JleiiOnua uis BeIYUCIeHs onpeaeaéHuoro narerpaia. [pumep.
MeToapl MOACTAHOBKM W IO 4YacTAM [UISl BBIYUCIIEHHUS ONPENEIEHHOTO HWHTErpasa.
IIpumepsl.

[IpumeneHue ornpeneaéHHOrO0 HHTErpajga K BBIUMCICHUIO OOBEMOB Tell BpAILICHUS.
ITpumep.

[Ipumenenue onpenenéHHOr0 WHTErpajga K BBIYMCICHHUIO IUIOMIAAEH IUIOCKUX (Uryp.
ITpumep.

[Tonstue auddepennmansuoro ypaBHeHus. Ilopsimok, oOmiee M YacTHOE pelIeHUe.

Havanensie ycnosus. [Ipumep.

Jduddepenunansupie ypaBHeHHsI 1 Mopsaaka ¢ pa3AesiOUUMUCT NEPEMEHHBIMH U HUX
pewenue. [Ipumepsr.

. Omnoponnsie nuddepeHnnanbapie ypaBHeHHS | mopsaka u ux pemieHue. [Ipumep.

. JIuneitnsle mudpepenansbie ypaBHeHus 1 nopsiika u ux pemenue. [Tpumep.

8 YueOHO-MeToaU4YeCcKOe U HH(POPMAIHOHHOE 00ecTieYeHUe TUCHUTILTHHBI

8.1 OcHoBHas UTEpPaTYpa

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

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

Ocamuwnii, 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 MmaremMaTtnka [DIeKTpoHHBIH pecypc] : ydeOHUK
/ B. C. lllunaues. - Onekrpon.man. - M. : Uudpa-M, 2021. - 479 c. - (Bwicuee
oOpa3oBanue). - Buemnss cepika: http://znanium.com/go.php?id=990716

8.2 JlomoiHUTEIBLHAS JIUTEPATYPa, B TOM YK CJIe METOAUYECKHE YKAZAHUS:

NBanosckas, B.FO. Maremaruka. Kparkuii Kypc W 3agaHus Uisi MHIWBUIYaJIbHOTO
BBITIOJIHEHHS [DNEKTPOHHBIN pecypc] : ydeOHoe mocoOue Ui CTYACHTOB, 00yYaIOIIHXC S
no HampapiaeHussM noArotoBku 38.03.01 «DOxonomuka», 38.03.02 «MeHeIKMEHT,
35.03.06 «Arpounxenepusi», 15.03.02 «TexHonornyeckre MalIMHbI U 000pYIOBaHUEY,
19.03.03 «IIpomykThI MATAaHUSI ~ JKMUBOTHOTO MIPOUCXOKIACHUS, 27.03.01
«Crangaptuzauusa 1 merposiorusi», 36.03.02 — 3oorexnus, 35.03.02 — Texnomnorus
JIECO3aroTOBUTEIBHBIX W JiepeBorepepabdaThiBalOMUX  Mpou3BoACTB, 35.03.07 —
TexHomorusi MPOW3BOJACTBA U IepepabOTKH  celbcKoxo3siictBeHHOH, 35.03.05 -
CanoBoncto, 35.03.04 — Arponomus, 35.03.01 — Jlecnoe nmeno / B. KO. MBanoBckas ;
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http://znanium.com/go.php?id=1039633

10.

11.

12.

Mun-Bo cen. xo3-Ba P®, Bonoronckas [MXA, Unxenep. dax., Kad. Texund. cucrem B
arpoOmu3Hece. - JNeKTpoH. AaH. - Bomorga ; Momounoe : ®I'BOY BO Bonoroackas
I'MXA, 2021. - 221 c.

IopenoB, H. A. Pasputne wuHbOpManmuoHHOro oOmecTBa: IUdpoBas HSKOHOMHKA :
yuebHOe mocobue mius 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.
IOnanoga ; nox penakuueii JI. . CepreeBa. — Mocksa : U3narensctBo FOpaiit, 2021. —
332 ¢. — (Beicmee o6OpazoBanue). — ISBN 978-5-534-13619-7. — URL
https://urait.ru/bcode/477012

Kpacc, Makcum CemeHoBud. Marematuka Jis SKOHOMHYECKOTO OakalaBpuara
[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. - Onekrpon.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. CarutoBa. - Onekrpon.nan. - M. : Uadpa-M, 2019. - 647 c.
- (Beicmee  oOpazoBanme -  bakamaBpmar). - Buemnsist  cchuika:
http://znanium.com/go.php?id=989794

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

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

AHanmuTH4YecKass TeOMETpHUs Ha TUIOCKOCTUA: METOMUYEeCKUE YKa3aHUs IS CTYIEHTOB
OakanaBpuara HampaBieHUNd ToaroToBku 35.03.02 — TexHONOTHS 3arOTOBUTEIBHBIX U
nepeBonepepadbareBarOIUX mpou3BoAcTB, 35.03.04 - Arponomms, 35.03.05 -
CazmoBoAcCTBO, 35.03.07 TexHonorus MIPOU3BOJICTBA u nepepaboTKu
cenbCcKoxo3siicTBeHHOM mpoaykiuu, 36.03.02 3oortexnus, 35.03.01  Jlecnoe neno,
110800 — Arpounxkenepusi, 151000 — Texnonmornyeckre MamwuHbBI U 000pyIOBaHUE,
221700 — Crannapruzamus u Metposorusi, 260200 — I[IpoayKTsl TUTaHUS )KUBOTHOTO
npoucxoxacHus, 38.03.01 — Dxonomuka, 38.03.02 — MenemxkMeHT. (O4HAs, 3a09HAS U
o4yHO-3a0uHasi (opmbl 00yueHust) / CocraBmiia K.3.H., JOLUEHT Kadeapbl MaTeMaTUKUA U
mexanuku B.JO. NBanosckas.— Bomorma—Momounoe: I BIMXA, 2016. — 25 c.
AHanmuTH4eckass reoMeTpHusl B IpocTpaHCTBe: Meronudeckue ykazaHus. / CocrtaBuia
K.3.H., JOIEHT Kadenpsl marematnku u mexanuku B.FO. MBanoBckas.— Bomorma—
Momnounoe: U1 BTMXA, 2017. - 26 c.

DneMeHThl JMHEHHOW anreOpbl: y4eOHO-METOMWYECKOE IOCOOMe Il  CTYJASHTOB
OakanmaBpuara HampaBieHuil mnoaroroBku 38.03.01 — Dxonommka, 38.03.02 —
Menemxment, 35.03.02 — TexHOIOTHS 3arOTOBUTENBHBIX M JIEpEBOTIEpEepa0aTHIBAIOIINX
npou3BoacTB, 35.03.06 — Arpounskenepusi, 15.03.02 — TexHoIOrM4eCKUE MAIIUHBI U
obopymoBanue, 19.03.03 — TIIpoaykThl TNHUTAHUS JKUBOTHOTO TIPOUCXOXKIICHUS.
/CoctaBuia K.3.H., JOUEHT Kadeapsl mMarematuku u Mexanuku B.JO. MBaHoBckas.—
Bonornma—Monounoe: U1 BTMXA, 2016. — 53 c.

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

17



13. BexropHast anreOpa: MeETOAMYECKHE YKa3aHUS M 33JaHUs I CaMOCTOSATEIIbHOM
pabotel cryneHToB BI'MXA wum. H.B. Bepemarunna, wu3yyaomux IACHUTUIAHY
«Maremaruka», 2-¢ u3a. — Bomnorma—Monounoe: PegakiMoHHO-U3MATEbCKUH OT/IEI
BI'MXA, 2016. — 26 c.

14. lupdepennmnanbHoe HUCYUCICHHE (QYHKIMM OJHOM M HECKOJIbKUX IEPEeMEHHBIX:
Metonuyeckne yka3aHWsS W 3aJaHUs JJII CaMOCTOSTENbHOW paboTel»y/ Paszpab. HO.A.
[InornukoBa, H.B. Crapkosckas. — Bonorna—Monounoe: Bonoroackas IMXA, 2016. —
56c.

15. KomMruiekcHble uucia: yueOHo-MeToanueckoe nmocodue ais cryaearoB BITMXA um. H.B.
Bepemaruna, wusydaromux aucuuiuinHel «Maremarukay, «Beiciias Maremarukay,
«Maremarnyeckuii ananu3z» / Cocrasuia H.B. Crapkosckas. — Bonorna—Monounoe: U1{
BI'MXA, 2016. - 54 c.

16. IIpenensl U HENIPEPHIBHOCTH: METOAWYECKHE YKa3aHHS U 3aJaHUs JUISI CAMOCTOSATEIIbHOM
pabotsl / Pazpab. M.I'. [InoraukoB u ap. — Bomorma—Momnounoe: Bomoronckas TMXA,
2016 - 36 c.

8.3 IlporpammHoe obecnieuenue u MHTEepHeT-pecypchl:
JInueH3MoHHOE MPOrpaMMHOe o0ecnedeHue:

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. Kondurypamwus, 1C: byxrantepus 8 (yaeOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC KoncynsranTllmoc

Kaspersky Endpoint Security ans 6usneca CranmapTHbIN

CB0001HO pacnipocTpaHsieMoe 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 PECYPCaM — PEKUM JIOCTYIIA:
http://window.edu.ru/
— UIIC «Koncynprantllinoc» — pexxum nocrymna: http://www.consultant.ru/
— UuTtepdakc - LleHTp packpbITusi KOpIopaTuBHOM HHpOpMAIUU (CEpBEP PACKPHITHUS
uH(popManum) — pexxuM nocryna: https://www.e-disclosure.ru/
— Nudopmarnmonno-npasosoit moprain TAPAHT.RU — pexxum nocryma:

http://www.qgarant.ru/

— ABTOMaTH3MpOBaHHas cripaBouyHas cucreMa «CellbXo3TexHuKay (Web-Bepcust) - pexum
nocrym: http://gtnexam.ru/

IIpodeccuonanbubie 6a3bl JAHHBIX

— Hayunas snextponnas 6ubnmuoreka eLIBRARY.RU — pexxum nocryma: http://elibrary.ru
— Haykomerpudeckas 6a3a JaHHBIX SCOPUS: 6a3a TaHHBIX pedepaToB U IIUTUPOBAHUS — PEKUM
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Joctyna: https://www.scopus.com/customer/profile/display.uri

— OdummanbHeni cant deaepaTbHON CIyKOBI TOCYIapPCTBEHHON CTaTUCTUKH — PEKUM
nocryna: https://rosstat.gov.ru/ (OTKpbITBIN TOCTYI)

— Poccuiickas Axamemust Hayk, OTKpBITBIN JOCTYIN K HAYYHBIM JKypHaIaM — PEXKUM
noctyna: http://www.ras.ru (OTKpbITBIH TOCTYII)

— OdunmanpHbIil caiT MHHHCTEPCTBA CEILCKOTO X03sticTBa Poccuiickoit denepanum —
pexxum goctyna: http://mex.ru/ (OTKpBITBIH TOCTYTI)

JIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:

— DneKTpoHHBI  Oubnmuoreunblii  karamor Web HWPBUC - pexum  moctyma:
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/

9BC FOPAUT - pexum nocryma: https://urait.ru/

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

DnekTpoHHas OHOIMOTEKAa M3IaTEILCKOrO LEeHTpa «AkameMus». https://www.academia-
moscow.ru/elibrary/ (xomrexmus CITO)

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

9. MaTepuajJibHO-TEXHHYECKOE o0ecnedeHne JUCIUNINHBI

9.1 HaumeHoBaHWe TIOMellleHWH /JIA TNPOBeJeHUsI BcCeX BHIAOB Y4yeOHOI
NeSTeJIbHOCTH, MPEeIyCMOTPEHHOH Y4YeOHBIM INJIAHOM, B TOM 4YHCJIe MNOMeEIUeHHs [Jifl
CaAaMOCTOSITEJILHOH PadoOThl, ¢ YKa3aHHMeM IepeYyHs OCHOBHOr0 000pyI10BaHMS, Y4eOHO-
HAIAAAHBIX MOCOOMH M MCIOJIb3yeMOro MPOrpaMMHOI0 00ecredeHust

VYuebnas aynuropus 4205 myst mpoBeIeHHS 3aHATUHN JIEKITMOHHOTO M CEMUHAPCKOTO THUIIA
(pakTUYECKUE 3aHATHS); TPYNIOBBIX U HHIUBUIYATbHBIX KOHCYIBTAIIUI; TEKYIIEr0 KOHTPOIIS U
MPOMEKYTOUHOU arTectanuu. OCHAIEHHOCTh: YueOHash mMeOenb: cToibl — 35, cTymbsi — 795,
nocka MenoBas, kadenapa. OCHOBHOE 000pyIOBaHME: dKpaH s nmpoekTopa | mrt., mpoekrop - 1
IIT., KOMIbIOTEp B KomIwiekTe - 1 it Ilporpammuoe obGecreuenue: Microsoft Windows 7
Professional JIunensun 49230531, Microsoft Office Professional 2007 JIuuensuu 42543554

VYuebnas aymuropusi 4307 myis TpoBENCHHs MPAKTHUECKUX 3aHATUH M OpraHu3aIiuu
MPAKTHK; TIPOBEACHUS TPYIIOBBIX W WHIUBUAYATbHBIX KOHCYIBTAIMH, MPOMEKYTOIHOU
arrectanuu: OCHaAIIEHHOCTh: YueOHast MeOenb: cTosbl — 12, cTynbs — 24, mocka MesoBasi, mkad
JUTSL XpaHEHUs y4. MaTepHana.

VYuebnas aymutopus 4203 KoMmprOTepHBIH KIacc, JIA TNPAKTUYECKUX 3aHSATHH,
CaMOCTOSITENILHON PaboThl cTyAeHTOB. OCHAIIEHHOCTh: Y4eOHas MeOelnb: CTON MPeroaaBaTels,
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 JIunensun 42543554 Consultant Plus JInnensus 426324, 511546,
cucrema napasmienbHoro BoxaeHus: HK "Arponasurarop miroc'+ TpeHaxep — CUMYISTOP.

9.2 Ob6ecneuenue oopaszoBanus s jaun ¢ OB3

I[JIH 06€CH€‘-I€HI/I$I O6paSOBaHI/I$I HWHBAJINJIO0B U JIUI] C OFpaHI/I‘-IeHHBIMI/I BO3MOXHOCTAMNU
3I0POBBSI PeaNM3allvs JUCIHUIUIMHBI MOXKET OCYIIECTBISATHCS B aJallTHPOBAHHOM BHUIE, UCXOJIS
U3 MHIUBUIYaTbHBIX TCUXOPU3UUECKUX OCOOCHHOCTEH U IO JIMYHOMY 3asBICHUIO 00YydYarole-
rocCsi, B YaCTH CO3/IaHUS CIICIIMAIBHBIX YCIOBHH.

B CIICOaJIbHBIC yCJIOBI/IH MOI‘YT BXOOUTHb: HpeI[OCTaBJIeHI/IC OT,Z[GHBHOﬁ ayzmTopI/m, HC-
00XOAMMBIX TEXHHUYECKHX CPEJICTB, MPHUCYTCTBHE AaCCHCTEHTA, OKA3bIBAIOIICTO HEOOXOIUMYIO
TEXHUYECKYIO0 TIOMOIIb, BBIOOP (POPMBI MPEIOCTABICHUS MHCTPYKIMH 10 TMOPSJIKY POBEICHHS
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TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTecTalluy, UCIOJIb30BAaHUE CIELUATbHBIX TeXHUYE-
CKHUX CPEJICTB, IPEIOCTaBICHIE TIepephIBa IS IpHUeMa IHIIH, JIEKApCTB U JIp.

JUist AuIl ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pOBBSI IIPEIYCMOTPEHA OpraHMU3alus
KOHCYJBTAIMH C UCIOIb30BaHUEM JJIEKTPOHHOM MOYTHI.

Y4eOHO-MeTOIMYeCKUe MaTepHalibl JUIsl CaMOCTOSITEIbHONW pPabOThl OOYYaroUIMXCs U3
YHCIIa MHBAJIHM/OB U JIMII C OTPAHUYEHHBIMH BO3MOXKHOCTSIMHU 3710poBbst (OB3) mpenocrasisrores
B popMax, aJanTUPOBAHHBIX K OTPAHUYCHHUSM HX 37J0POBbsS U BOCHPUATHS HH(DOPMAITIH:

JU7st UL ¢ HapyIICHUSIMH 3PEHUS:

— B [1I€4aTHON (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JUnist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeyaTHOM ¢opme,

— B (hopmMe 2IIEKTPOHHOTO TOKYMEHTA.

JUnst U1 ¢ HapyIISHUSIMH OTIOPHO-/IBUTATEIILHOTO anIapara:

— B [1e4aTHO (opme,

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA.

JIaHHBIA TepeyeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
00yJaroImXxcsl.
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10. Kapra koMneTeHIIUH M CUUILTHHBI

MarteMaTuka

Ilens quCHHUTITIHBL

J1aThb 0a30BbIC 3HAHUS B 00JIACTH MAaTeMaTUYCCKHUX HAyK U HAYYUTHb NMPUMCEHATH IMOJYYCHHBIC 3HAHUA B l'[pOCl)CCCPIOH&JIBHOﬁ JACATCIIBHOCTH, 3HAKOMCTBO
CTYACHTOB C KOHKPCTHBIMH MAaTCMAaTHYCCKUMHU MCTOdaMU, HCO6XO,Z[I/IMBIMI/I U1 MPUMEHCHUS B HpaKTH‘iCCKOﬁ JACATCIIBHOCTH, IJIA U3Y4YCHHUA CMEKHBIX
JUCIHUTIUINH, JJIA ITPOAOJIKCHUA O6p330BaHI/I}I.

3amaun JUCIUIIINHEI -

U3Y4CHHE OCHOBHBIX NOHATHH MAaTEMaTHKH M OCBOCHHE METOJOB PEIICHHS e¢ 3a1a4;
- Pa3BUTHE JIOTHYECKOTO MBIIUICHHS;
- HOBBIIIEHHE O0IIEro YPOBHSA MaTeMaTHYECKOH KyJIbTYPHI;
- pa3BHUTHE Yy CTYJEHTOB MaTeMaTHYECKUX HaBBIKOB, HEOOXOIMMBIX JUIs BEIOpAaHHOW CHELUATBHOCTH U ISl IPUMEHEHHS MOJIyYSHHBIX 3HaHUH B
WH)KEHEPHOH MPaKTHKE;
- JIEMOHCTpALMSI CBSI3HM Pa3/ielIoB MaTEMaTHYECKHX HAYK C IPAKTUUECKUMH 331a4aMH;
- 0Oy4YHUTh HCIIOJIB30BAaHHUIO KOMIIBIOTEPHBIX MPOTpaMM JUIsl PELIEHHsS MaTeMaTHYeCKHX 3a/ad, MCIOJIb3yeMbIX B MPUIIOKEHUAX, a TaKkkKe Ui
peleHust 3a/1a4, CBI3aHHbBIX ¢ 00pabOTKOM SKCIIEPUMEHTANILHBIX IAHHBIX C TIPUMEHEHHUEM HH(OPMAIIMOHHBIX TEXHOJIOTHH;

- HOATOTOBKA MCXOIHBIX JAHHBIX JUI IPOBEICHHS PAacYeTOB SKOHOMHYECKHX M COLMAIFHO-DKOHOMHYECKHX IOKa3aTelei, XapaKTepU3YIOINX
JeATeIbHOCTD XO3IHCTBYIOIINX CyOBEKTOB;
- pHOOpeTEeHNe HaBBIKOB CAMOCTOSTEIFHOH paboTHI ¢ y4eOHOI JIuTepaTypoi;

- COCTAaBJICHUE OIIMCAHUI1 NPOBOANMBIX UCCIICIOBAHUH, IOATOTOBKA TaHHBIX JJI1 COCTABJICHHUS HAYYHBIX 0030POB M ITyOIHKaLUH.

B mporecce ocBoeHNs TaHHON AUCITUILINHEI CTYICHT (JOPMHUPYET M JEMOHCTPUPYET CIEAYIOIIHE

Komnerennuu [Imarnpyemble pe3ynsTaThl 00ydIeHUs TexHonoruu ®opma OLIEHOUYHOTO CrymnieHu ypoBHEH OCBOCHHS
Wnnekc DopmynrpoBKa (MHOMKATOPHI TOCTIKCHUS KOMIICTEHITHH) (hopmupoBaHUL cpencTaa KOMTICTCHITHH
YK-1 CrocoOHOCTh OCYITIECTB- NA-1yk1 AHanmsupyer 3agady, Beiaenss ee | Jlekuuu TectupoBanue IMoporosbiii

JIAITh TIOUCK, KPUTHIECCKUN
aHaJIu3 U cuHTe3 UHpopMa-
[IUH, IPUMEHSITH CUCTEMHBIN
TIOJIXOJT IJISl PELLEHHUSI 110~
CTaBJICHHBIX 3a1a4

0a30BBIC  COCTABISIONINE, OCYIIECTBIISACT
JIEKOMIIO3UIIMIO 3a]1aun
NO-2vk1 Haxomur u KPUTHUYECKHU

aHAIU3UpyeT WHPOPMAIUIO, HEOOXOIUMYIO
JUTSL pEIeHUs [TOCTaBICHHOM 3a1a4u
WNA-3ykys  PaccmarpuBaer  BO3MOXKHBIC
BAapUaHThl PELICHMs 3aJlauM, OLIEHMBAas HX
JIOCTOMHCTBA U HEOCTATKH

NT-4yi1 I'pamotHO, JIOTHYHO,
apryMEeHTHPOBaHHO bopmupyeT
COOCTBEHHBIE  CY)KACGHHS U  OIICHKH.
Omyaer (haxThr oT MHEHUH,
WHTEpIIpETAlliA, OINEHOK W T.J. B
paccyKaeHHsIX TPYTUX YYaCTHUKOB
JICSITETbHOCTH

UA-5yxys Omnpepensier W OIICHUBACT

HpaKTI/I‘IeCKI/Ie 3aHs-
THA

CamMmocTogTeabpHas
pabota

MNHrepakTuBHBIE 3a-
HATHS

Y CTHBIN OTBET
KontponsHas pabora

NunuBunyanpHas
pabota

(yaoBJieTBOpHUTEIbHBII)
3HaeT OCHOBHBIC METOIBI cOOpa W aHa-
n3a “HGOPMAIUU TS PEIICHHS YKOHO-
MHUYECKHX 3a/lad. YMET OCYIICCTBISATh
nouck wuHpopmanmu, cOOp M aHaiu3
OCHOBHEIX JaHHBIX, HEOOXOIMMBIX JIJIS
pelIeHus] YJKOHOMUYECKHX 3a7a4. Base-
eT 0a30BBIMH METOJaMH TOWCKa, cOopa
HHQOPMAIMH M aHa3a JaHHBIX, HEOO-
XOIUMBIX IJISi PEIICHHS ITOCTABICHHBIX
SKOHOMMYECKHUX 3a1a4.

IIpoaBuHYTHIN (X0pO110)
PaccmarpuBaeT BO3MOXKHBIE BapHAHTHI
pelIeHUs 3aJlauyy, OIICHWUBAas WX JIOCTO-
WHCTBA ¥ HEJAOCTAaTKH. MOXET TPaMOTHO,
JIOTMYHO, apryMEHTHPOBAaHHO (opMupy-
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OCIACACTBHUS BO3MOXKHBIX peHIeHI/Iﬁ 3aJa4yu.

€T COOCTBEHHbIC CYXICHHS W OLCHKH.
OmnuvaeT GakTel OT MHEHUH, HHTEPIIPE-
TalMi, OLECHOK M T.J. B PacCYXICHHUIX
JPYrHX  YYaCTHHUKOB  JIESITEIbHOCTH.
YMeeT npoBOANTh MAaTEeMaTHYECKUE HC-
CIIC/IOBAHUSI 1O 3aJaHHON METOJMKE;
BJIaJICeT THUIOBBIMH METOJMKAMHU MPOBE-
JICHUSI MAaTEMaTHYECKOTrO aHallk3a B pas-
JIMYHBIX chepax AesITeTbHOCTH.
Bricokuii (0T1M4HO)

Omnpenensier U OLEHUBAET MOCIIEACTBUS
BO3MOXHBIX pEIICHUH 3ajayu. 3HAeT
BO3MOXXHOCTH TMPUMEHEHHsS] MaTeMaTH-
YEeCKOro anmapaTa B pa3invHbIX chepax
JICATEIIbHOCTH.; YMEET COCTABISITH OIH-
CaHWsl TPOBOJUMBIX HCCICIOBaHUU U
aHAJIM3UPOBATh MOJYYCHHBIE PE3YJIbTa-
TBI; BJAJICET CHOCOOHOCTHIO Y4YacTBO-
BaTh BO BHEJAPCHUH PE3YJIbTATOB HCCIIC-
JIOBAaHWH ¥ Pa3pabOTOK, 3HAYUMBIX JUIs
Oyayuieli mpodecCHoHATbHOM esATelNb-
HOCTH.
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