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[Ipencenarenb METONMYECKOM KOMUCCUH, K. T. H., TOLEHT bepnennukoB E.A.



1 Heau u 3axa4u yuyeOHOH THCUHHUIINHBI

Heab u3yyeHus JucuumiInnbl «Marematukay — 1aTb 0a30BbIe 3HAHMS B 00IAaCTH Mare-
MAaTUYCCKUX HAYK U HAYYUTH IIPUMCHATH MOJYYCHHBIC 3HAHUA B HpOd)eCCHOHaJIBHOI;'I ACATCIBHO-
CTH; 3HAKOMCTBO CTY/IEHTOB C KOHKPETHBIMHA MaTeMaTHYECKHUMHU METOIaMHU, HEOOXOAUMBIMH IS
IMPUMCHCHUS B HpaKTH‘IeCKOﬁ ACATCIIbHOCTHU, AJId U3YUYCHUSA CMCIKHBIX JUCHHUIUIMH, JJIA IIPOAOJI-
KEHUsI 00pa30BaHMSI.

3amayu THCHHUIINHBI:

- M3y4eHNE OCHOBHBIX MOHITUI MAaTEeMaTHKH M OCBOCHHE METOIOB PEIICHHUS €€ 3a/1a4;

- pa3BHUTHE JIOTHYECKOTO MBIIIJICHUS,

- MOBBIIIEHUE OOIIETO YPOBHS MaTeMaTHUECKOM KyJIbTYPHI;

- Pa3BUTUC Y CTYACHTOB MaTCMAaTUYCCKUX HABBIKOB, HGO6XO[[I/IMLIX JJIS BbIGpaHHOI\/JI CIicuu-
AJIBHOCTH U IJId NPUMCHCHU A IMOJTYYCHHBIX 3HAHUI B I/IH)KeHepHOfI IMPAKTHUKCEC,

- JEMOHCTpAIIUS CBSI3H Pa3/iefIOB MaTEMAaTHYECKUX HAYK C MPAKTUYECKIMU 3aja4aMu;

- OOYyYHUTh MCIOIBb30BAHNIO KOMITBIOTEPHBIX MPOIPaMM ISl PEHICHHS] MaTeMaTHIeCKuX 3a-
Jla4, UCTIOJIb3YEeMbIX B MPWJIOKECHUSX, @ TAKXKe Ul PEIICHMs 3a/ad, CBA3aHHBIX C 00pabOTKOMH
SKCIICPUMCHTAJIBHLIX JAaHHBIX C IPUMCHCHUCM I/IH(i)OpMaIlI/IOHHI)IX TeXHOJ’IOFI/If/'I;

- MOATOTOBKA MCXOAHBIX JaHHBIX UIS IPOBEICHUS PACUETOB SKOHOMUYECKUX M COLUAIIBLHO-
HSKOHOMHYECKHX MTOKa3aTesel, XapaKTepU3yIOIHX AEATeIbHOCTh X03IHCTBYIOIIUX CYOBEKTOB;

- pUOOpETeHNE HABBIKOB CAMOCTOSITEIIBHON pabOTHI ¢ YIeOHOM JTUTEPATYpOiA;

- COCTaBJICHHUE OIHMCAHHHU IMPOBOAUMBIX HCCJIGIIOBaHPIfI, IIOATOTOBKA AAaHHBIX AJI1 COCTaB-
JICHUS] HayYHBIX 0030POB U ITyOIHKALUHA.

IIpodeccuonanbHble 3212494 BHINYCKHUKOB
MH()OPMALMOHHO-aHAIMTHYECKOE YIPABICHUE MPOIECCaMH aIMUHUCTPATHBHOTO, XO3SHCTBEH-
HOI'0, JOKYMCHTAIITUOHHOT'O U OPraHU3allMOHHOI'O COIMMPOBOXKACHUA ACATCIbHOCTH OpraHu3alnu.

2 Mecrto aucuuminHsl B crpykrype OOII

HNnpexce mucoumiaunel 51.0.09.

OcBoenue yueOHOU auCHUILTUHBI «MaremaTtuka» 0a3upyercs Ha 3HAHUAX U YMEHUSX,
MOJIYYEHHBIX CTYIE€HTAMH MPU U3YYEHHHM TaKOW JUCUUIUIMHBI KaK IIKOJIbHBIM KypC MareMaTuKu
(3HaHME OCHOB anreOpbl, TEOMETPUN U Hadanl aHaiu3a). CTYNEHThI HOJKHBI B COOTBETCTBHH C
HOPMaMH PYCCKOTO JIMTEPATYpHOTO SI3bIKa YMETh JIOTHYECKH MPaBUIBHO CTPOUTH YCTHYIO U
MUCHMEHHYIO peub, 001a/1aTh HABBIKOM HaMKMCaHUs peepaTUBHBIX paObOT U BHICTYILIEHUH C J0-
KJIaJ]aM{ Ha 3aJIaHHYI0 TeMY, 00J1ajaTh KYJIBTYpOH M HaBBIKAMH MBIIIUICHHS, & TAaK)KE HaBBIKAMU
pelleHus: OTBICUEHHBIX U MPAKTUYECKUX 3a/1a4 C IPUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOIOTUH.

Ob6aacTh npodeccuoHANBLHOM 1eSITeILHOCTH BLINTYCKHUKOB:

08 ®uHaHCH U IKOHOMHKA
B pamkax ocBoeHust mporpamMmbl 6akajgaBpuaTa BBITYCKHHUKHA MOTYT TOTOBUTBCS K PEIICHUIO 3a-
nad nmpodeccuoHanbHOM eI TENbHOCTH CIEAYIONINX TUIIOB:

- AHAJTUTHUYCCKUM;

- OPraHU3alMOHHO-YIPaBICHUYECKU;

- (puHAHCOBBII;

- Pac4eTHO-3KOHOMUYECKUM.

O06bexTsl MpodeccnonanbHo AearenbHocTU: [loBeieHre X03SUCTBYIONIMX areHTOB, UX 3aTpaThl
U pe3yibTaThl, PYHKIMOHUPYIOIINE PHIHKU, (UHAHCOBBIE U WH(OPMALIMOHHBIE TIOTOKH, TPOH3-
BOJICTBEHHBIE MPOLIECCHI.

K yucny BXOAHBIX 3HAHWIi, HABBIKOB M TOTOBHOCTEH CTYIEHTA, MPUCTYMNAIOUIETO K
M3YUYEHUIO JUCIUIUTUHBI «MareMaTukay, 10JKHbl OTHOCUTHCS:

- JMCLUIUIMHA M3Y4YaeTcsl C MEepPBOr0 CeMecTpa MEepBOro Kypca, MO3TOMYy He Tpelyercs
BXOJHBIX 3HAHWM, HABBIKOB M KOMIETCHITNH, (JOPMUPYEMBIX B IMPOIECCE TOTYUYECHHUS BBICIIETO
npo¢eCccCHOHATBFHOTO 00pa30BaHMUS.



HMucuummuaa «MaTtematukay sBIsieTcsl 0a30BOM ISl MOCIEIYIOIIET0 U3YYCHUS TUCIIH-
wnH: «Teopust BEpOSITHOCTENW U MaTEMATHYECKasi CTaTUCTUKa», «MeTobl ONTUMaJIbHBIX perie-
HUW», « DKOHOMETPUKAY.

3. [Inanupyemble pe3yJbTaThbl 00yUeHHs 0 TUCHHUIINHE (MOLYJIIO0)
IIponecc u3ydyeHus JUCHMIUIMHBI HampaBieH Ha (OpPMHUPOBaHHUE
xoMmrieteHIMi B coorBeTcTBUU ¢ PT'OC BO 1o 1aHHOMY HaIlpaBJIEHUIO [TOTOTOBKHU:

CJIETYIOIITUX

Kox m HaumenoBanme
KOMITeTeH Ui
YK-1. CmocobeH OCymecTBISATh

KOI[ N HAMMEHOBAHHUEC MHAUKATOPA JOCTUKCHUSA KOMHETeHHl/Iﬁ

UA-1yka1 AHamm3mpyeT 3amady, BBIIENsAsS ee 0a30BBIE COCTABIIOIINE,

MOWCK, KPUTHYECKUH aHamm3 M
CHHTE3 MH()OPMAINH, TIPHUMEHSATH
CHUCTEMHBIH TOIXOA IS PeIICHUs
ITOCTABIICHHBIX 3a7a4

OCYIIECTBIISICT AEKOMITO3UIHNIO 3a/1adH

N-2yk.1 HaxomuT 1 KpUTHYECKH aHATM3UPYET WHPOPMAIIHIO, HEOOXOIUMYIO
JUISL pELICHUS ITOCTaBJICHHON 3a/1a9n

N-3yk-1 PaccmarpruBaeT BOZMOXKHBIE BApHAHTHI PEIICHUS 337a4d, OLCHUBAS
UX JOCTOWHCTBA M HEAOCTATKH

W-4yk.1 I'paMOTHO, JOTUYHO, apryMEHTUPOBAaHHO (OPMHUPYET COOCTBEHHBIC
CyxaeHus u orieHKu. OTiandaeT GpakThl OT MHEHU, HHTEPIPETaIli, OLEHOK 1
T.A. B PACCYXKACHUAX APYTUX YHACTHUKOB JACATCIbHOCTU

N-5yk1 OmpenenseT W OICHUBACT IMOCICACTBUS BO3MOXHBIX PEIICHHIHA
3a7a4u

3 CTpykKTypa H coiepKaHue TUCIHHIIHHBI

OO01mas TpyI0eMKOCTh JUCIUTIIMHBI COCTABIISET 6 3a4CTHBIX CIIHHII.

4.1 CTtpykTypa y4eOHOMH TUCHUIINHBI

3aouHas popma OuyHo-3a04yHas popma
Bun yue6HO# paboTh Ounast dopma odyuenms 06yqeg)1/1;11) 06yqu1/I$?) i
1 cemectp | 2cemectp | I cemectp | 2cemectp 1 cemectp | 2 cemectp

AynuTOpHBIE 3aHATHS (BCEro) 34 32 10 12 34 34
B tom uucne:
Jlexnmn (J1) 17 16 4 4 17 17
[pakrrueckue 3ansaTus [13 17 16 6 8 17 17
Jlaboparopnsle paboTs! (JIP)
CamocrosiTeJibHasi pagora 70 67 94 87 34 92
By npoMexxyTO4HOH aTTecTanuu 3auer 9K3aMeH 3aueT 9K3aMeH 3aueT 9K3aMeH
Kontpoan 4 9 4 9 4 18
Obmas Tpyroemiocts 108 108 108 108 72 144
AUCIHUILINHBI, Yachl
3ayeTHbIE eAMHULIBI 3 3 3 3 2 4

4.2 Copnep:xaHue pa3ieioB Y4eOHOI TUCHHNIHHBI

Pazoen 1. dnemenmul 6eKmMoOpHOIl anzeopel.

IIpenmer maremaruku. MecTo MareMaTWMKM B CHCTEME HayK. MeTox KOOpAMHAT Ha
NPSIMOM, TVIOCKOCTH U B IIPOCTPAHCTBE, N- MEPHBIE BEKTOPHI U ONEpalluy HaJ HUMH. BekTopsl Ha
IUIOCKOCTH M B IIPOCTPAHCTBE, JMHEMHBIE OINEpalM HaJ BEKTOpaMHM M HX CBOMCTBA.
KonnuueapHocTh M KOMIUTaHapHOCTb BekTOpoB. Ilpoekuun Bektopa Ha och. CkaisipHOE
IIPOU3BEJIEHUE JIByX BEKTOpoB. CBolicTBa. BbluMClIEeHHE CKANIPHOIO NPOU3BENCHUS YEPE3
KOOPJIMHATHI BEKTOPOB. BhIuncieHne yma Mexay JAByMsl BEKTOpaMH, YCIOBUE MapaieIbHOCTH
Y TIEPIIEHANKYIIIPHOCTH BEKTOPOB.

JIuneliHas 3aBUCUMOCTH BEKTOPOB. Teopembl O JIMHEWHOM 3aBHCUMOCTH. PaznoxeHue
BEKTOpa Mo JaHHOMY Oazucy. [IoHATHS TMHEHHOTO eBKJIN0BA MPOCTPAHCTBA.

Pa3zoen 2. Ananumuuecxkan ceomempus.



[lonsTre ypaBHEHMsI IMHUU Ha TUIOCKOCTU. [IpuMephl cocTaBineHusl ypaBHEHUS JIMHUM Ha
IJIOCKOCTH MO 33JJaHHBIM €€ T€OMETPUYECKHMM CBOWCTBAM. YPaBHEHHE NPSIMOM C YIJIOBBIM
k03¢ GuIeHTOM. YpaBHEHHE NPSIMOI B 00IIeM BUjae. YpaBHEHHE MPSIMOH, MPOXOIAIIEH depe3
OJHY TOUKY, 4epe3 JIB€ TOUKH. BrlunciieHne yria Mex1y NpsAMBIMH, YCIOBHS NAapaJUICIbHOCTH U
NEepHEeHIUKYISIpHOCTH MpsiMblX. Kpusble Broporo mnopsnaka. IlmockocTe B NHpOCTpaHCTBE.
VYpaBHEHHE ILUIOCKOCTH, MPOXOMALICH 4epe3 NaHHYI TOYKY M UMEIOUIMI JaHHBIA HOPMAaJIbHBIN
BEKTOp. YCIIOBHUS MapajyIeNbHOCTU U NEPHEHAUKYISIPHOCTU IUIOCKOCTEH. YTroJl MEXIy JBYMs
wiockocTsMu. OOmIMe, KaHOHMYECKHE M IapaMeTpUYecKHe YypaBHEHMs NpAMOH. YcioBus
[apajuIeIbHOCTH U NEPIEHIUKYISIPHOCTH NPSAMBIX, YOI MKy IpsiMbIMU. [IpsiMast ¥ 10CKOCTh
B IPOCTPAHCTBE. YIrOJ MEXAYy HpsAMOM M IUIOCKOCTBIO, YCIOBMs IApalIeIbHOCTH U
NEPIEHIUKYISIPHOCTH MPSMOM U MIIOCKOCTH.

Pa3zoen 3. Inemenmult mampuunoz2o ananusa.

Marpuupl, UX BUAbI U ONEpalMy HaJl HUIMU C TMOMOIIbIO TabiauuHOro mporeccopa MS
Excel. Ompenenurenu II, III u n-ro mopsakoB. OCHOBHBIE CBOMCTBa OIpeacauTencii, MeTombl
BbIUUCIICHUs onpenenureneid. OOpaTHas marpuna. BeluncieHrne ¢ mMOMOIIBIO alre0pandecKux
JOTIONIHEHNH. PaHr Marpunbl. BelunMciieHne paHra Marpuibl € IOMOIIBIO  OKaWMIISIOLIMX
MHUHOPOB M IIyT€M OJJIEMEHTAapHBIX mpeoOpasoBaHuil. basucueiii muHOp. Pemenue cucrem
JIMHEHHBIX YPaBHEHUH C MOMOIIIBIO 00paTHON MaTpHIlbl TabiuaHoro mpormeccopa MS Excel, mo
dopmymam Kpamepa m metomy ['aycca. ba3ucHbie Hem3BecTHBIE M CBOOOIHBIC HEU3BECTHEIC.
HccnenoBanue perieHuss CUCTEMBI N- JIMHEWHBIX ypaBHEHMH. [IpuMeHenue marpui B MOAEIAX
MexoTrpacieBoro Oananca. Jluneiineie omeparopsl. COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC
3HaueHus. KBagparuunsie popmel. JInneitnas Moaens ooMeHa. Mozens JIeoHTheBa.

Pazoen 4. Beeoenue ¢ ananus.

OyHkuus, npocreimue coicTBa ¢GyHKIu. OCHOBHBIE CHOCOOBI 3amaHus (QyHKIHUH.
O0630p mpocrelmmx 3neMeHTapHbIX (yHkIui. I[Ipumenenus ¢yHkuuii B skoHomuke. [Ipenen
IIEPEMEHHOM BEJINYMHBI.

[TpaBblii 1 n€BBIN Npeaeasl PyHKUUU B TOUKe. beckoHeuHo Maiible 1 0eCKOHEYHO OOJIbIINe
BeJINYMHBI. TeopeMbl 0 OeckoHeuHO ManbiX. Teopembl o mpenenax. Beluucienue npenenos
PAlMOHANIBHBIX BBIPAXEHUH, UppallMOHATIbHBIX M TPUTOHOMETpUYECKUX (QyHKUuH. [lepBbiii u
BTOpOH 3amMeuarenbHble TMpenenbl. HenpepelBHOCTH (yHKuMH B Touke. JleifictBus Hanx
HenpepbIBHBIMU (QyHKIMSIMH. CBONCTBA HEMPEPBIBHBIX HA OTpe3Ke (DYHKITHIA.

Pazoen 5. /lugpgpepenyuanvnoe ucuucnenue.

[IpousBonnass ¢Qynkumu. OnpeneneHue MNPOU3BOJHOM, CBONCTBA, MEXaHUYECKHM,
TEOMETPUYECKUA M DKOHOMUYECKUN CMBICI. YPaBHEHMs KacaTelIbHOM M HOpMaIM K IIJIOCKON
kpuBoil. Tabnuna npousBonubix. [IpousBogHas cnoxnoit ¢ynkiuu. Juddepennuan Gpynkuumy,
ero reomerpuyeckuil cwmbica. IlpomsBogHas W  audQepeHnransl  BBHICIIUX — HOPSIKOB.
[Tpunoxenune npousBogHoi. Teopembr Poms, Jlarpanxka, Jlomurans. MccnenoBanue GyHKIUU
Ha HKCTPEMYM, BBINYKJIOCTh, TOUKH Nepernda. HaxoxaeHne acuMITOT, MOCTpOEeHUE IpaduKoB
¢GyHKIMU ¢ ToMoIIbo TabnuaHoro nporeccopa MS Excel.

Pazoen 6. @ynkyuu HeCKOIbKUX NEPEMEHHDBIX.

OcHoBHble TOHATHS. YacTHble TNpUpalleHus, 4YacTHble Mpous3BoAHble. [lonHbII
muddepeHnran  QyHKIMM HECKOIbKMX IepeMEeHHbIX. YacTHble NPOM3BOAHBIE Pa3IUYHBIX
nopsakoB. OYHKIUU HECKOJIBKUX NEPEMEHHBIX B 3KOHOMUYECKON Teopuu. KoMmuiekcHble yncha.
KomruiekcHble uncina, 1eHCcTBUS Hajl HUMH, TPUTOHOMETpUUecKas (hopma 3arucH.

Pazoen 7. Humezpanvnoe ucuucienue.

Heomnpenenéunsiit  unterpan. Ilonstue mnepBooOpasHoit ¢yHkiuu. HeonpenenéHubii
MHTETpal M €ro Impocrelne cBoicTBa. Tabmuua wuHTerpanoB. OCHOBHBIE IPHUEMBI
UHTETpUpOBaHUsT  (QYHKUMHA  (HENOCPEICTBEHHOE  WHTETPUpPOBAaHHE,  HHTEIPUPOBAHME
MOJICTAHOBKOM U MO YacTsM). HTerpupoBaHue palloHaIbHBIX IpoOel M TPUTOHOMETPUUYECKUX
¢bynkuuit. Onpenenéunsiii  uHTerpain. Ero cpoiictBa. ®opmyna Heiotona —JleiiOnuna.
Beluncnenre onpenenéHHOro MHTErpajga IOACTAHOBKOM M 1o  d4acTsaM. lIpumenenue
OTpeNIeIEHHOTO HWHTerpaja s BbIUMCIEHUS IUIOIAZed IIIocKuX ¢uryp u oObeMOB Tel



BpaleHus. Vcrnonp30BaHue MOHATHS ONpPENeNEHHBIN MHTErpal B 3KOoHOMHKe. HecoOcTBeHHBIE
UHTETrpajbl C 0ECKOHEYHBIMU ITPEeIaMi HHTETPUPOBAHUS.

Pazoen 8. /lugpgpepenyuanvnvie ypasnenus.

JuddepeHunanbable ypaBHEHHs,, OCHOBHBIE IOHATHS, PELICHHs. YPAaBHEHMs IE€PBOIO
HOpS/IKa C Pa3AeAIONIMMUCS TEPEeMEHHBIMU, OJHOPOIHBIC, JTUHEWHBIe. J(uddepeHnuansube
YPaBHEHHUs BTOPOTrO MOPAIKA.

4.3. Paznennbl yueOHOM JUCUMIIJIMHBI M BUI 3aHATHH

No [IpaxTu-
. /I_I Paznen nucuuninHb Jlexuuu YyeCcKue CPC Kontpomns Bcero
3aHATHS
DNeMEHTHI BEKTOPHOH anreopsl
1 1 2 12 1 16
2 | AHamuTuYecKas FeOMETpHUs 2 2 12 1 17
3 DneMEeHThl MAaTPUYHOTO aHAIHU3a 14 13 46 2 75
4 BBenenue B aHamu3 4 4 15 2 25
5 | JuddepennnansHoe ncuncieHne 4 4 18 2 28
6 OYHKITUN HECKOIBKHUX TTIePEMEHHBIX 2 2 8 1 13
7 HHrerpanbHOe UCUUCIEHUE 4 4 18 3 29
8 | Juddepenunansurie ypaBHeHUs 2 2 8 1 13
Bcero 33 33 137 13 216

5 Martpuna ¢popMupoBaHus KOMIETEHI[HIA M0 JUCHUTIIHHE

YHI/IBepCEU'ILHLIe KOMIICTCH-

OO611ee KOIMYECTBO KOMIIE-
Ne i/ Paspensl, TeMbI JUCIHUIIIHHBI ouu B o
VK-1 TCHIIUHU

DJNeMeHTHl BEKTOPHOH anreOpsI 1

Amnanurndeckas reoMeTpus

DJIEeMEHTEI MATPpHUYIHOI'O aHAJIN34a

BBGZ[GHI/IC B aHAJIM3

JuddepernnanpHoe ncUncIeHHE

(DyHKI_II/II/I HECKOJIBKUX ICPEMCHHBIX

I/IHTeraJ'ILHOG HCYHUCIICHUC

o I N S S S e

o|N|o|als|w|N(-
Rk RR -

Juddepernnanpapie ypaBHEHUS

6 OOpa3oBaTe/ibHbIE TEXHOJIOTHHU

O0BeM aymuTOPHBIX 3aHATHI: Bcero 66 yacos, B TOM umcie JeKIuH 33 Jaca,
NpakTHYECKHe 3aHATUs 33 yaca, HHTEpaKTHBHBIC 3aHSITHS OT 00IIero o0beMa ayTUTOPHBIX 3aHs-
TUN cocTaBisitoT 45%.

Cemectp Bup 3ausitus Hcnonb3yeMble HHTEPAKTUBHBIE 00pa30BaTEIbHBIC TEXHOIOTHU KonuuectBo
(JI, 113, JIP) 4acoB
1 J Jleknuu-BU3yau3aluu [0 TeMaM Kypca:«N-MepHBIE BEKTO- 6

PBI ¥ oniepauuu Hag HUMHUY, «KpuBble BTOpOro nopsiakay,
«[limockocTh B MpocTpaHCcTBe», «MaTpHILIbl, UX BUJBI, ONEpa-
uuny, «JInaeitnas mozaens oomMeHnay, «Mojenas JIeoHThEBaAY C
MPUMEHEHNEM Ipe3eHTalnH (B MyTbTHMEIHA)

1 113 TexHoa0rus npodgaemMHoro odyyenus no reme «Mupopma- 2
IIUOHHBIE TEXHOJIOTHH, UCTIOIb3yeMbIe TIPH U3YYEHUH TUCIIH-
winHBL: opMupoBanue Matpuil JaHHeix Big Datay

1 113 IIpo6semHoe 3aHsATHE Ha TeMy «IIpsMas Ha TIOCKOCTH» C 2
IPUMEHEHNEM IPe3eHTAlnH (B MyIbTHMEINA)




113

TexHoJiorus Npod.1eMHOro 00y4eHHs 110 TeMaM MPaKTude-
CKHX paboT: «PemieHne cucTeM ¢ MoMonIp0 oOpaTHO MaTpu-
upl», «Pemenue cucrem merogoMm Kpamepay, «Pemenue cucrem
MeTozoM ["ayccay ¢ mpuMeHeHneM Ipe3eHTanui (B MyIbTH-

Mera)

113

IIpo6aemuoe 3anaTHe Ha TeMy «COOCTBEHHBIE BEKTOPHI H
COOCTBEHHBIE 3HAYCHUS JIMHEIHOTO ONepaTopay ¢ NPHUMEHEHH-
€M Ipe3eHTanui (B MyIbTHUMEIHA)

Jlekumu-Bu3yaau3anum 1o TeMaM Kypca: «beckoHeuHo Majble
n OGeckoHeyHO Oosnblune BenauHbD; «[Ipeaenst u
HeNpephIBHOCTD GYHKIMNY; «[IponsBonHas GpyHkuny, eé
MEXaHUUYECKHH, TeOMETPUYECKUI cMbIci»; «[lepBooOpa3Has
¢ynkmn»; «Heonpenenéunsiii uHTerpan. OCHOBHBIE METOBI
MHTETpUPOBaHuUs»; «OnpenenéHHbIi HHTErpam;
«duddepennunansubie Ypasaenus | u |1 nopsaxay
«CTeneHHbIe psABD) C UCIIONB30BAaHUEM NIPE3CHTAlUH.

I13

(hyHKINH,
npumMenerneM Excel

UX CBOMCTBa,

[Ipobnemuoe 3amsatue mo Teme: «OCHOBHEBIE 3JIEMEHTAapHBIC 2
crocoObl  3amaHusi, TpaQuKm» C

113

MIOCTPOCHHUE TPa(QUKOBY.

ITpobGnemuoe 3anstTHe 1o Teme «MccnenoBanne QyHKINY, 2

113

HACTHBIC ITPOMU3BOJAHBICY.
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7Y4eOHO-MeTOAUYECKOE 0O0ecIiedeHHe CAaMOCTOATE/IbHOM padoThl CTY/AeHTOB.

7.1 Buabl caMocTOATEIbHOM paﬁoTI)I, MOPAJTOK UX BBINMOJHECHUS U KOHTPOJISA

No Merton KOHTpOIIS
i Paznen nucuunauuer | Bunsr CPC [Topsinox Beimonuenust CPC A P
1 DJIEMEHTBI [Toaroroska k I13, Pabora c JICKITMOHHBIM | 3ammura
BEKTOPHOI BBINOJIHEHUE MarepuasiomM, OCHOBHOM U | KOHTPOJIbHOU
anreOpsl KOHTPOJIEHOH pabOTHI JIOTIONTHUTEIBHON JUTepaTypoi, | paboTsl
MHTEPHET-PEeCypCaMu,
MoAroToBKa oruera 1o [13
2 Amnanurudeckas [Toaroroska k I13, Pabora c JICKITMOHHBIM | 3amura
TeOMETPHUS BBITTOJIHCHHE MaTepuaioM, OCHOBHOM ¥ | KOHTPOJBbHON
KOHTPOJIEHOU pabOoTHI, JTOTIONTHUTEIBHOM TUTEpaTypoil | paboTh
MO/ATOTOBKA K TectupoBanue
TECTUPOBAHUIO
3 JJIEMEHTBI IToxgroroska K I13, | Pa6ora c JIEKIIMOHHBIM | 3amura
MaTPUYHOIO aHaJIU3a | BBITOJHEHUE MaTepuaiom, MOJrOTOBKA | UHIMBUIYaJIbHOU
WHIUBUAYyaIEHOU paboThl, | ordera mo I13 paboTHI,
KOHTPOJIbHOM pabotsl, KOHTPOJIbHOM
HOJrOTOBKA K paboTsr
TECTUPOBAHUIO TectupoBanue
4 BBenenue B ananus ITogroroBka K TIP,
Pabota c JIEKITHOHHBIM TectupoBanue,
BBITTOJITHCHHE o
. MarepuaioM, OCHOBHOH U 3aIuTa
WHIWUBUAYILHON PaboOTHI, . N N
JIOTIOJTHATETILHOW JTUTEPaTypO, WHIUBUAYaTbHON
MMOITOTOBKA K
UnTepHer-pecypcamu paboTh
TECTUPOBAHUIO
5 uddepenmansuoe | [Togroroska K IIP,
Auddepenn A g Tectupopanue,
HCYUCIICHUE BBITIOJIHCHHE Pabora c JIEKITUOHHBIM sammTa
MHIUBUAYAILHON paOOThI, | MaTepraioM, WHAWBHIyaIbHAS N
JIBHILY P ’ P ’ AUBHILY HWHJIMBUYaIbHOU
MOATOTOBKA K | pabora
paboTsl
TECTUPOBAHUIO
6 OYHKIUU ITonroroska K IIP, | PaGora c JIEKIIMOHHBIM 3ammura
HECKOJIbKHUX BBITIOJIHCHHE MaTepuaioM, OCHOBHOH U KOHTPOJILHOM
IIEPEMEHHBIX KOHTPOJIFHOW pabOTHI JIOTIOJIHUTEJIbHOM JINTEPATYPOil, paboThl




7 HurerpanbHoe Brmmonnenue 3ammura
. Pabora c JICKIINOHHBIM .
HCYHUCIICHHE WHIMBUIyaIbHOH paboThI, WHIHMBUyaIbHON
MaTepuanoM, HWHAWBHIyalbHas
IIOTOTOBKA K paboTHI,
paborta
TECTUPOBAHUIO TecTupoBaHue
8 Hudepenimansrrre ITogroroBka K IIP, | PaGora c JIEKIITMOHHBIM Tectnposanme,
ypaBHEHUS 3aIUTa
HOJIrOTOBKA K | MarepuaioM, WHIUBHAyalbHas .
UHIMBUyalbHON
TECTHPOBAHUIO paborta
paboThI
7.2 KoHTpoJIbHBIE BONIPOCHI JISI CAMONIPOBEPKH
J:«/_) Pasen KonTpoabHbie BONpocHI ISl CAMONIPOBEPKH
o | AMCUMIUTHHED
3ananue 1. JIaHbl TOYKH A(—l;O;S) , B(5;3;_’]_) . HaliTn KoopIMHATHI M IIHHY ~ BEKTOpPa
AB.
3aganue2. JlaHbl KOOPAUHATEI BEPIIUH TpeyroabHuka ABC:
A(—8;6). B(-6;7),C(~10;10). [ocTpouTs Ha yepTeke TPEYTOTLHUK U CIEyTO-
mwe Bexropsi: 1) @ = AB ub = AC;2) 2a;3) 3b;4) —3b ;5) 2a +3b ; 6)
2a-3b.
L aneMeHT"j 3ananue3. Jlans BepuHbl yeThipéxyronsurka ABCD :
Bzg:ggiﬂ A(-4;-3,-2), B(2;—2;-3), C(—8;-5;1), D(4;—3;—1). loxasats, uto ero
JIMaroHajJy B3aUMHO TEePIICHINUKYIISPHEL.
3ananue4. Bekroper @ u b obpazyror yron ¢ =120°, mpraém a|=3n ‘6‘ — 5. Omnpe-
T ‘g - 6‘ :
53ananne 5. Cuna F mpusoskena k Touke A. OnpenenuTs MOMEHT 3TON CHIIBI OTHO-
curensio Toukn N: F = {4,7,—3}, A(5,—4,2), N (8,5,—4) .
3aganue 1. JlaHbl KOOPAMHATHI BepIIMH Tpeyronbuuka ABC A(—]_]_; 8) , B(13;15) ,
C (]_; —1) . Haittu: 1) ypaBHeHus cropoH TpeyromsHuka ABC u yrioBbie KO3 GUIHESHTH 3THX
cTopoH; 2) yron C tpeyronbuuka ABC; 3) ypasHenue mequansl AM ; 4) ypaBHEHHE BBICO-
Tel CH ¥ KOOpJMHATH TOUKH H ; 5) ypaBHEHHE MPIMOM | , IPOXOIsIIeH Yepe3 BepuinHy B
napajuielIbHO CTOpOHE AC ; 6) IOCTPOUTH Ha KOOPIAMHATHOM MIIOCKOCTH TPEYTOJbHUK
2 AHAIMTHYCCK | ABC, memuany AM , Beicoty CH 1 npsimyro l.
as reoMeTpus 2 2
3ananue 2. [locTpoiiTe KpHUBYIO, 33/IaHHYIO ypaBHEHHEM — — — L =1, € poxkycsl (do-
16 25
KyC), YKaXHTe, 4eMy pPaBeH IKCLEHTPUCUTET. Ha 9TOM e depTexe NOCTpOHTe TOUKY
M (2;—372'/ 2) , 34IAHHYI0 CBOUMM HOJISPHBIMH KOOPAHUHATAMU ( £ @), 1 yKaxuTe, e-
JKUT JI OHA Ha KPUMBOW, BHYTPU KPUBOM MM BHE KPUBOML.
3ananue 1. BeimonHuTte eicTBUS ¢ MATPULIAMH MaTPHUI[AMHU C TIOMOIIIBIO TaOJMYHOTO MPOLEC-
copa MS Excel
-1 2 0)(4 5 4 4 -5 6
DNeMEHTHI 9 3 5||-9 23 5|-47 -8 3
3 MaTpUYHOTO 61 7/ls 21 1 2 4
aHaiM3a
2 -3 1
3ananue 2.Hajitu panr Marpunst | 8 4 -6
-4 6 -2




3Xx—4y+5z=10
3ananue 3. Pemmre cucremy meromom Kpamepa! — 2y 4 3y—-3z=-5
X+2y+z2=8
3x-4y+5z2-k =10
X+3y-3z+2k=-5
X+2y-7+k=8

3amanwme 5. Haiiti coOCcTBEHHBIE 3HAYCHUS M COOCTBEHHBIC BEKTOPHI JIMHEHHOTO OIlepaTopa:

4 6

0 2)
3ananue 6. Pemuts cucteMy NMHEHHBIX ypaBHeHui AX=B 1o popmyne X=A "B ¢ nomousto
TabmuaHOTO Tporeccopa MS Excel

3Xx—4y+5z=10
—2X+3y—-3z=-5
X+2y+z=8

3amanwme 4. Pemmute cucremy metonom [aycca

Y|

Ykaxure HOMep IPaBUIBHOTO OTBETA.

1.Y10 U3 3TOr0 HE SABISETCS KOMIBIOTEPOM?

1) Cepsep

2) Ilnanmrer

3) Hoyt0yk

4) Cwmaptdon

5) Bce siBistroTcst

2. CKOJIBKO aHTUBHPYCHBIX NMPOrPaMM JIOJDKHO OBITh YCTAHOBJIICHO Ha KOMIbIoTepe?
1) OnHa

2) He 6omnee Tpex

3) Yewm Gomblire, TEM ITydIe

4) MuHUMYM JIBE

3. UTo 0OBIYHO MBITAIOTCS MMOXUTHUTH XaKEPhI MPH TUIIMIHON (DUIIMHT-aTaKe?

1) Jlmaneie ortorpaduu

2) MMaponu

3) Hudopmanuro o 6aHKOBCKOM cyeTe

4) JHenossie daitisl

4. YT0 M3 NepeYrCIICHHOTO HE SIBIISIETCS] CErOJIHS TPEHIOM B 00JIaCTH LU(PPOBBIX TEXHOIOTHIA?
1) YBennueHne MakCUMaJIbHOTO 00beMa KOMITaKT-/IMCKOB B CBSI3M C POCTOM 00beMa
XpaHeHHs HHPOpMAaIHii

2) [ToBbIlIEHUE CKOPOCTH Tiepeadn JaHHbIX

3) PacnpocTpaHeHne cKOpOCTH UCKYCCTBEHHOTO MHTEIUIEKTa

4) PacnpocTpaneHue TeXHONIOIU BUPTyalbHON PEAIbHOCTH

5. Kakue mporpaMMbl HCIIONB3YIOTCS U yMEHBIIEHUs 00beMa (aiinoB?

1) [IporpamMMbI-UHTEPIPETATOPHI

2) [TporpamMMBbI-TpaHCHATOTHI

3) [TporpamMMbI-pe3epBHOTO KOIMPOBAHUS

4) [TporpammbI-apXUBaTOPHI

6. B kaxom cirygae Bam moxxer monamobutscsi CVV2/CVC2- kon GaHKOBCKO# KapThi?
1) Omnata NOKYIKH B HHTEPHET-Mara3uHe

2) OO6parmienue B cyx0y MOIJACPKKNA OaHKA

3) Omnata NOKYIIKH Ha Kacce B MarasuHe

4) IlepeBon aeHer uepe3 SMS-6ank

7. Uucrpyment Excel, mossomsronuii 06061muTh faHHbIC IPH 00paboTKe HHOOPMAIIHHL:
1) [pesenranus

2) Csoxnas Tabnuna
3) TexcToBbI pegakTop
4) I'paduueckuii penaxrop

8. Kakas knaBwuIa Mcnosb3yeTcst AJ1s BBIICNICHNs TPYIITBl 00BEKTOB (T1anoK, (aiiios),
pacIonoXeHHbIX He oapsa?
1) ALT




2) CTRL

3) ENTER

4) SHIFT

9. B yeMm 3akmrodaeTcs MOJNOXKUTEIBHOE BIUSHUE COBpeMeHHLIX TEXHOJIOTHUH U 3HeKTpOHHBIX
YCTPOMCTB Ha OKPYIKAMOLIYIO cpeay?

1) CoxpaleHne yuciia TpaHCIIOPTHBIX TepeMeIeHUN

2) Bonbmras nomns uHGOpMAIiK, ¢ KOTOPOH PadOTAIOT JFOIH, XPAHUTCS U TIEpeaeTCs B
JNIEKTPOHHOM BHUJIE

3) Hcnonb3oBaHue cEHCOPOB, IATYMKOB, TAHMEPOB, MO3BOJISIONIE YIPABISATH JOMaMH,
30aHUSIMH ¥ 9KOHOMUTD 3JICKTPOIHEPTHIO, OTOIICHUE.

4) Bce BapuaHThI BEpHBI

10. Kaxkoii 3HaK UCTIONB3YETCs A1 YBEAOMIIEHHSI O TOM, YTO aBTOPCKHUE MpaBa Ha
MPOU3BEICHUE OXPAHIIOTCA?

1) ByxBa «C» B OKpy>KHOCTH

2) Byksa «P»

3) Byksa «D»

4) JIoroTHn KOMIIaHUH

11. Kakne TeXHOJIOTHH MOXXHO HCITONB30BATh IS PACIIPOCTpaHeHHST HHPOpMAIim?
1) DIIeKTPOHHAS TT0YTa

2) BKonraxre

3) Instagram

4) Bce nepeuncnennoe

12. HazoBute Tpu noaxoaa padboTel ¢ uH(GopMariei?

1) CucTeMHBIN, KpUTHYECKUH, IINPPOBOIL

2) AHaIUTHYECKUM, TPOrpaMMHBII, OTKPBITHIN

3) WNupopMannoHHBINA, OpraHU3aHnOHHBIA, CHCTEMHBIH
4) CucTeMHBIH, TPOrpaMMHBIM, TOUYEUHBIH

13. Ha3oBuTe OCHOBHBIE IPUHINIIBI TYMaHNU3Ma, KOTOPBIE HEOOXOANMO YUUTHIBATH MIPU
BHEJPEHNUHN NHU(PPOBBIX TEXHOIOTHUH

1) lapaHTH OCHOBHBIX ITPAB YEJIOBEKA, MOAEPIKKA CIa0BIX, BOSMOXKHOCTH (hOPMHPO-
BaHMsI OCHOBHBIX COIIMAJIbHBIX U HPABCTBEHHBIX KaueCTB JINYHOCTH, TIO3BOJISIONINX caMopea-
JIN30BaThCA, UCIIOJB3Ys OOIECTBCHHbIE IEHHOCTH

2) HpaBcTBeHHOE pa3BUTHE JINUHOCTH

3) L{eHHOCTD KU3HU

4) Her npaBuibHOTO OTBETa

14. Ha xakom sTane HaxonuTcs ceituac Poccus?
1) OTKpBITOE TOCYIApCTBO

2) DNeKTPOHHOE TOCYIapCTBO

3) JMCTaHIIMOHHOE TOCYAaPCTBO

4) Hudposoe rocymapcTBo

15. Kakue atanbl HU(poBOii 3peI0CTr MPOXOAUT TOCYAapCTBO?

1) OnexTpoHHOE, OTKPHITOE, MOTHOCTHIO HU(PPOBOE

2) OnekTpoHHOE, IUCTaHIIMOHHOE TEXHOJIOINYECKOE, OTKPBITOE, KYMHOE)
3) OnextponHoe, OTKpbITOE, [laTalleHTpUYHOE, MMOTHOCTHIO TUPPOBOE, KYMHOE)»
4) OnextponHoe, OTKpBITOE, [laTalieHTpUYHOE, MMOJIHOCTHIO UG POBOE,
15. Kaxue UT cennanbHOCTH CYIIECTBYIOT? MHOKECTBEHHBIN OTBET

1) Bak-ent pazpaborunk

2) ApXHTEKTOP

3) 1Q-umxenep

4) UX- nuzaittep

16. Kakue UT ananuTuku cyuiecTBytoT? MHOXECTBEHHBII OTBET

1) CucTteMHBIH aHATUTHK

2) AHaNUTUK aHan3a

3) AHaIUTUK JaHHBIX

4) BusHec-aHaIUTHK

17. Kaxue tTunet UT xomnanwii Bel 3HaeTe? MHOXeCTBEHHBIIH OTBET

1) Beb-cepBuchl

2) Craptpek

3) MooOwibHas pa3paboTka

4) PazpaboTka urp

18. Yto oznauaet nousitue «VUCA-Mup»?

1) V3MeHYHBOCTB, HEOIPEICNICHHOCTD, CIIOKHOCTh, HEIOXOAHOCTh
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2) I/I3M€H‘{I/IBOCTL, HCOXXHNJAaHHOCTb, CJIOKHOCTh, HCOOHO3HAYHOCTh

3) M3MEeHYNBOCTH, HEOTIPEACIEHHOCTD, CIIOKHOCTh, HEOTHO3HAYHOCTh

4) V3MeHYInBOCTD, HEOTIPEIEIEHHOCTh, CMEIOCTh, HEOAHO3HAYHOCTh

19. Yto OTHOCUTCS K CKBO3HBIM TEXHOIOTHAM? MHOKECTBEHHBINH OTBET

1) TexHomorus NPOBOJHON CBA3H

2) Bonbire naHHbIE

3) HetiporexHonorun

4) CucrteMbl pacnpeIelIeHHOTO peecTpa

20. YTo BBI IOHMMAETE I0]] ACHHXPOHHBIM OHJIAIH-00yucHHE?

1) ®dopmar, mpu KOTOPOM KOHTAKT MEXy CIyIIaTeIsIMU U MpenojaBareieM 3a1epKan

BO BPEMEHHU. YYaCTHUKH HE [EPECEKAIOTCA B PU3MIECKOM IIPOCTPAHCTBE, HE BUISAT APYT APY-
ra

2) Cryiareny MOTYT I0JIy4aTh HH(GOpMaIHio, paboTarh ¢ HEll CaMOCTOATENBHO HITH B
rpymmax

3) IMpomuece B3anMOACHCTBHS CITyIIATEN S U IPEIIOAABATEISI Ha PACCTOSHUHU C COXPaHe-
HHEM BCEX IPUCYLINX 00YICHHIO KOMIIOHCHTOB

4) Her mpaBmibHOTO OTBETA

21. Kakne HHCTPYMEHTHI IPHUMEHSIFOTCS [IPH KCIIOIB30BAHHN CHCTEMBI PACIIPEICeICHHOTO
peectpa?

1) CMapT-KOHTPAKThI
2) Excel,
3) SIunexc

Her npaBunbpHOIO 0TBETA

Bsenenue B
aHaJIN3

VYkakxuTe HoMep NIPaBUIHHOTO OTBETA.

1.Yucmo b Ha3bIBACTCA IPCACIOM YHCIIOBOU IOoCICaA0BAaTCIIbHOCTH yn ,

eciu st mo6oro & > 0. Haiinercs takoe HaTypanbHoe uncio N, UTo Juls BCEX YJICHOB
MOCIIENOBATENLHOCTH, HOMEP KOTOphIX N = N, BRIMOMHAETCS HEPABEHCTRO.

Dlyn —b|=e; 2)lyn —bl< &
3)|yn—bl=¢; 4)|yn—-b>& 5)|yn-bl<e
2. lim 2X+1; 1)2/3; 2)-1/8, 3)0; 4)-3/5 57,
x—>33x_8
3 lim S 1)-5/2; 2)5;, 3)-o; 4)+w; 5)O0;
x—2+0 %~

4. TIlyctb C((X) u ,B(X) OeckoHeWHO Manble mpu X —>d, OHM Ha3bIBAIOTCS

. X
SKBUBJIEHTHBIMH, ec |[[M) m = 1L 2)0; 3L 4)+ox; 5)ox;
X—a a(x)
5. Yucno b maseiBaercs mpesmenom dynkimm Y = f(X) npu X —> 400, ecnu s

JI000r0 MOJOKUTEILHOTO YHCIa &  MOMKHO HAWTH TaKoe ‘{I/ICJ'ION , UTO IJIs1 BCEX X,
OOJIBIINX N , BBIIIOJIHACTCS HCPABCHCTBO.

D[f(x)-b|>e 2)|f(x)-bl=e 3)[f(x)-bj<e 4)|f(x)-b<e 5)[f(x)
. x2 —3x . i . ) .

6. lim————= D10 2)-3;, 3)—o0; 4)+0; 5)-2;

x—0 X

-b| > &;

BbIUMCIUTh TPOU3BOAHYIO 33JaHHON (QYHKIMH C MOMOIIBIO TabnuuHOro mporeccopa MS
Excel

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

2) f(x)=3co0s3x B TOUKe X=T/2

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

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

VYKaxkuTe HOMep MPaBUILHOTO OTBETA.
!
1. TTo onpenenennio, f (Xo ) =

11



Huddepen-
HaJbHOE
HCYHCIICHHE

Y lim f(xg +Ax)— f(xg). 2 lim f(xg +Ax)— f(xg).
Ay—0 Ay AX—0 AX

3l L0 +A)=F(x0). 5 o F(y)—fxo +AX),
) lim n ;4 lim Ax ,
AX—0 Xp +AX AX—0

. f(x)— f(xp + AXx

5) lim ()1;0 %
Ax—0

2. 3nauenue npoussoaHon Gpynkuuu Y = INSin ; BTouke X = 0 paso:

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

X3
3. 3Hauenue npou3BoAHON QyHKLUH Y = (X2 +1) B TOUke X() = 1 pasno:
)3, 2)6; 3)3In2 4)2(In8+1) 5)4(In8+1)

x=\/1—t2

y = arcsint

D2 D Y- -t Hi-t?
1-t 2112 t
y

5. 3HaueHne TPOM3BOIHON HEsABHO 3amaHHOi GyHKumn arctg = = E |I’](X2 + y2) B TOUYKE
X

d
4. IIpousBogHas d_y byHKIMT 3a[JaHHOU [TapaMETPUYECKH, paBHa!
X

(1,0) paBHO:
) 0 2L 3-L 42 5-2
6. Ecmu pyHKITHIS f (X) MMEET B TOUKe X() JIOKAIBHBIA SKCTPEMYM M Ju(depeHmpyeMa B

3TOM TOUKE, TO:

1) f '(X) =0, 2) f '(Xo) <0; 3) f '(Xo) > 0; 4) f '(Xo) HE CYILIECTBYET
5) F'(x0)=f(xo)

DOyHKIMA
HECKOJIBKHX
MIEPEMEHHBIX

3ananue 1. HaliTi yacTHbIE IPOU3BOIHBIE IEPBOTO U BTOPOIO MOPSAKA U MOJIHBIH

. X
muddepernuan pyaxmuu Z = SiN —;
y

3ananme 2. Onpenennts rpamuent pynxuwin Z = IN(X—y?) B 1ouke M 0, (L0) .
3ananne 3. Uccnenoars Ha sxketpemym dynkumio Z = X2 — 2y2 +3xy—x+1.
3ananue 4. 3agana QyHKUUS JBYX IepeMEHHBIX Z=><H Y, Haiiru: 1)
02z 0°z2 )
7 '3 y 5 3 2) nonubli auddepennuan
0’z 0%z
GbyHKIIMH dZ ; 3) CMEIIaHHbIE YaCTHBIE TPOU3BOIHBIC oxoy ' dyox ; 4) TpagueHT

byHKITIN Z—F <M 5 touke I\«Qd 2

3aganue 5. MccnenoBars Ha 3KCTPEeMyMbI (PyHKIHEO éﬁ%

YaCTHBIC IPOU3BOAHBIC BTOPOTO IMMOPAAKa

WnTterpansHoe
HCYHCIIEHHE

YKakuTe HOMEp IIPABUIIBHOTO OTBETA:

L (3—2x)*dx:

12




3-2x)°

! o 2 B2 o g @20

5 10 10
dx
z.j :
\3—-2x%
1) —-+3-2x+C; 2)243-2x+C; 3)4/3-2x+C;

dx
S.I :

1-10x
1) In1—10x|+C; 2)01InfL—-10x/+C; 3)-0,1In1-10x|+C;
4-J COSX X

—7 0

sin™ x
1) - 13 +C; 2) 13 +C; 3)- 15
3sin” x 3sin” x 5sin” x

5. j3\/5 — 6xdx;

3/ 4
1)—%3\/(5—6x)4 +C; 2)3(5%)(); 3)—ﬁ+c;
5-6X

+C;

+C;

6. je‘&%;
1)e‘&+C; 2)%e‘&+c; 3)2e‘&+C;

g | Huddepen-
LMaJIbHbIE
ypaBHEHUS

Vkaxunre HOMCP IPAaBUJIBHOT'O OTBETA.

1. JuddepennmansHoe ypaBHEHHE y” + (y')3 +sin y= 0 ecms YpaBHCHHE. . .IIOPsIKa
1) 1-ro; 2)2-ro; 3)3-ro; 4)4-ro;
2. YacTHBIM pelIeHHEM YPaBHEHHS y' — Yy =0 sBasercs Gpynkums:

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

. 2
3. Kaxas u3 QyHKIWMi SIBASETCS YaCTHBIM penienneM ypasuenns X~ -y =17

1 1 1 2
Dy==; 2Jy=—+L 3)y=—7; 4y=x5
X X X
4. Kakas u3 GyHKIHiT He ABIAETCA YACTHBIM pelteHreM ypasaenus Y = SiNX?

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

5. JIuHeHHBIMU OHOPOMHBIM ypaBHeHHeM II-To mopsiyika ¢ MOCTOSHHBIMU K03 hUIMeHTaMH
ABJIAETCS ypaBHEHHE. ..

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

6. Ypasuenne Y’ + ; = y2 ABJISETC ...
1) JIuneitapiM qudepeHnanbHEIM ypaBHEHHEM.
2) YpaBHEHHEM C pa3IeNAIOUIMHCS IEPEMEHHBIMU.
3) duddepenunansHpM ypaBaeHHeM [1-ro mopsiika, 10MycKaOmuM
MIOHMKEHUE MOPSAKA.
4) YpaBHenueM bepnynnu.

7.3 Bonipocs! AJ1st NPOMEKYTOYHOM aTTeCTAMU
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Bonpocs! k 3a4ery

IIpoekuus BeKTOpa Ha OCh. JIMHENHHAs 3aBUCUMOCTb BEKTOPOB.

N-MEpHBIE BEKTOPHI U ONEpalui HAJl HUMHU.

ITonsTHE TMHENHOTO U €BKIIN0BA IIPOCTPAHCTBA.

JlexkapToBa cHCTeMa KOOpAMHAT Ha IUIOCKOCTH W B IpOCTpaHCTBE. Monysb BEKTOpA.

Hanpasisromuye KOCUHYCHI.

JIuHelHbIe onepaly HaJl BEKTOPAMM, 3alaHHBIMU IPOCKLIUAMU. Y CIIOBUE KOJJIMHEAPHO-

CTH BEKTOPOB.

6. HaxoxneHue paccTOSIHUSA MEXIY ABYMS TOUKAMHU.

7. Jlenenue oTpe3ka B JAHHOM OTHOIIICHHH.

8. CxkansipHOE pou3BeIeHUE JBYX BEKTOPOB. CBOWCTBA CKAJISIPHOTO IPOU3BEICHHUS.

9. CkansipHOE POM3BEIECHHUE BYX BEKTOPOB B KOOPAUHATHOH (hopme.

10. YpaBHeHue nuHUM Ha MIOCKOCTHU. [11aH cocTaBieHus ypaBHEHUs JIMHUY.

11. YpaBHeHue npsiMoi ¢ yriaoBbIM KO PHUIIMEHTOM.

12. YpaBHeHue npsMoi, mpoxoasiied uepe3 TOUKY B 3aJaHHOM HAIIPABICHHUM, 4Yepe3 JBe
TOYKH.

13. Boruucnenue yria Mexay AByMs IPSMBIMHM Ha IJIOCKOCTH. Y CIOBHS MapajlIeIbHOCTU U
NEPIEHIUKYJIIPHOCTU MPSIMBIX.

14. YpaBHeHue NOBEPXHOCTH B MpocTpaHcTBe. [IockocTh. YpaBHEHHE MIIOCKOCTH, MPOXO-
JIIEN Yepe3 NaHHYI0 TOYKY M MMEIOIUI JaHHBIM HOPMaJIbHBIN BEKTOD.

15. Yron Mexay ABYMS IUIOCKOCTSIMM. Y CIOBHS NApajljieIbHOCTH M NEPHEHIUKYISIPHOCTH
JIBYX TIJIOCKOCTEH.

16. IIpsimas nuHMA B npocTpaHcTBe. KaHOHMUYecKe ypaBHEHUS NPSAMON. YT0J MEXIY ABYyMs
IpSIMBIMU. Y CJIOBUS MApaIEIbHOCTH U NEPIEHAUKYISIPHOCTH MPSAMBIX.

17. Yron mexay npsMoi U MIIOCKOCTbIO. Y CIOBUS NApajlIeIbHOCTU U NEPIEHANKYISIPHOCTH
IIPSIMOM U INIOCKOCTH.

18. Onpenenurenu 1-ro, 2-ro u n-ro nmopsakoB. X cBOMCTBA.

19. Anrebpandeckue JOMOJHCHUS U MHHOPBI omnpeaenutens. Mx omnpeneneHus. [[Ba cBoii-
CTBa ONpE/EICHUs C UCIIOIb30BaHUEM AJIre€OpPandecKUX JTOTOIHEHHH.

20. MaTpu1isl ¥ UX BHJIBI.

21. CnoxxeHue MaTpull. Y MHOKEHHE MaTpPUI] Ha YHUCJIO.

22. YMHOXEHUE MaTPHII.

23. O0parHas marpuna. E€ Beruncinenue.

24. Panr matpunbl. ETo cBoiicTBa 1 BEIYHCIICHUE.

25. Pemienue cucteM JIMHEHHBIX ypaBHeHuUH 1o popmynam Kpamepa. MccnenoBanue.

26. Pemenne cucteM JIMHEHHBIX YpaBHEHUH B MaTpUIHON GopMme.

27.Pemienue cucteM JIMHEHHBIX ypaBHeHUH 1o MeToay ['aycca. ba3zucHslit Munop. baszuchbie
1 cBOOO/IHbIE HEU3BECTHBIE cUcTeMBI. VccnenoBanue.

28. UTo Takoe aCHHXPOHHOE OHJIaitH 00y4eHue.

29.YTO OTHOCHUTCS K CKBO3HBIM TE€XHOJIOTHSIM.

30. Kakue stans! 1udpoBoii 3penocT MpoXoAUT TOCYIapCTBO.

31.. Kakue TeXHOJIOrHH MOXKHO HCITONIB30BATh ISl pAacIIpOCTpaHeHUs] HH(pOpMaIHH.

32. Kaxkoii 3HaK UCHOIb3YyeTCs JUIs YBEIOMIICHHUS O TOM, YTO aBTOPCKHE IpaBa Ha MPOU3Be/ie-
HUE OXPaHSIOTCA.

33. B uem 3akito4aeTcsl MOJOKHUTEIbHOE BIMSHUE COBPEMEHHBIX TEXHOJOTMH M DJIEKTPOH-
HBIX YCTPOWCTB Ha OKPY>KAIOILYIO CPELY.

34. Yto Takoe Big Data.

35. Teopema 0 pa3IoKEHHH BEKTOPA 110 3aJaHHOMY 0a3ucCy.

36. BexTopHble U cKalsipHble BelMW4YMHBI. KoJIMHeapHble M KOMIUIaHapHbIE BEKTOpHI. PaB-
HbIe BEeKTOPHI. CI10KEHNE BEKTOPOB.

37. BelunTaHue 1 yMHOXKEHHE BEKTOpa Ha YHCIIO.

pOONME

o
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38.
39.
40.
41.
42.

CoNoO~WNE

e S
N - O

13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.

217.
28.

29.
30.
31.
32.

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

40.

JIuneliHbIE ONIEpaTOPHI.

Co6cTBennbie BeKTOphl. COOCTBEHHBIC YUCIIA.
KBangparuunbie GOpMBI.

JIuneliHas Mmoens oOMeHa.

Mopens JIeoHThEBa MHOTOOTPACIEBON YKOHOMUKH.

Bonpocsl k 3k3aMeny

[Tonstue GyHKIIMA.

Knaccudukanus GpyHxmid.

CniocoOn1 3aganust GyHKITAN.

BeckoneuHo mManbie 1 6ECKOHEYHO OOJNbIINE BETUYNHBL. J|eHCTBHS HaJ HUMH.
[Ipenen nocnenoBareIbHOCTH.

Teopemsl 0 ipenenax.

[TepBriii 3amMeuaTenbHbINA Mpeed.

Bropoii 3amedarenbHbIi Ipeaen.

[Tpenen pyHKIMU B TOUKE.

. OgHOCTOpOHHHE TIpEAeIbl (PYHKIIUN B TOUKE.
. HenpepriBHOCTB (hyHKITUH B TOUKE.
. OnpeneneHue MPOU3BOAHON, €€ TEOMETPHUUYECKUN, MEXAaHWYECKHI, U SKOHOMHYECKUU

CMBICII.
[TpaBuna nuddepenurpoBanus (MPOU3BOIHAS CYMMBI, IPOU3BEACHHS U YaCTHOTO).
[IpowusBoaHast cOXKHOU (HYyHKITHH.

[Tpon3BoaHAast HESIBHO 33JaHHOW (D)YHKITHH.

[TpousBoanas GpyHKIMY, 331aHHON TApaMETPUUYECKU.

KacarenpHas 1 HOpMaslb K KpUBOM.

[Tpou3BoAHbBIE BBICHINX MOPSIKOB.

[TOCTOSTHCTBO ¥ MOHOTOHHOCTH (PYHKIIHH.

Ta6uia mpou3BOAHBIX (BBIBOI I GyHKIMH Y =a”, Yy =SinXx).
Juddepennnan GyHKIUNA U €r0 TeOMETPUUECKUIA CMBICTT.

[Ipumenenue nuddepennrana B NpuOIMKEHHbIX BbrunciaeHusx. [Ipumep.
[TpousBoanblie u quddepeHIranbl BHICIIUX TOpsSaAKoB. [Ipumep.

Teopema depma (10Ka3aTENHCTBO), €€ TEOMETPUIECKUM CMBICI.

Teopema Pomst (1oka3aTenbCTBO) €€ TeOMETPHUUECKHI CMBICIT

Teopema Jlarpanxa, €€ reOMETPUYECKHI CMBICI U CIIECTBUS U3 HEE.

o0

y . 0
HpaBI/IJ'IO Jlonuransa s PaCKpbITHA HEOIIPEACICHHOCTCHU BUAA: [6 )
o0

} . IIpumepsl.

Heob6xonumble U 1oCTaTOuHbIE YCIOBUS Bo3pacTaHus (YObIBaHUs) (QYHKIIMK Ha OTPE3KE.
ITpumep.
Heob6xonumblie yCIOBUS CyIIECTBOBaHUS 3KCTpeMyMa (DYHKIIMU Ha OTPE3Ke.
ITepBoe 1 gocTaTOYHOE YCIOBUE HATMUUS SKCTpeMyMa (yHKIUH B Touke. [Ipumep.
Bropoe nocrarounoe ycioBue Haauuus SKCTpeMyma B Touke. [Ipumep.
HccnenoBanue rpaguka (yHKIMH Ha BBIIYKIOCTh U BOTHYTOCTb, TOUKH Ieperuoa.
ITpumep.
Haxoxnenue acumnrot rpaduka GpyHkuuu. [Ipumeps.
[TonHoe uccnenoBanue GpyHKIUYU U ocTpoenue rpaduka. [pumep
[TonsTHE PYHKIIMM HECKOIBKUX MEPEMEHHBIX.
YacTHOE 1 MOJTHOE MPUpPAIICHUS.
YacTHble TPOU3BO/IHBIE U YacTHbIE AU(QepeHIInaIbl.
[Tonueiit tuddepennnan GyHKINHA HECKOJIBKUX MepeMeHHbIX. [Ipumepsl.
YacTHble MPOU3BOJHBIE BBICIIUX TMOPSIAKOB (YHKIMU HECKOIbKHX I€PEMEHHBIX.
ITpumep.
[TonsiTue nepBooOpa3HOil U1 JaHHOHM (PYHKIIMK M HEONPEIeNEHHOTO HHTETpaa.
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41
42
43

44
45
46
47
48
49
50
51
52
53
54

55
56

. Tabnwiia uHTETpANIOB.

. CBolicTBa HEONPEAECIEHHOTO UHTETpaa.

. lHTerpupoBaHue 3aMEHON NIEPEMEHHOM U 10 YaCTsAM U1 HEONPEAEIEHHBIX HHTEIPAJIOB.
[Tpumep.

. MHTerpupoBanue paunoHadbHbIX ApoOeit. [Ipumepsr.

. lHTerpupoBanue TpuroHoMeTpuieckux GpyHkuuil. [Tpumepsr.

. laTerpupoBanme HEKOTOPHIX UPPAlMOHATIBHBIX (GyHKUIUH. [IprMepsl.

. 3azaya O BBIYMCIICHUU ILIOLIAAW KPUBOJIMHEHMHON Tpaneuuu. [IoHATHE onpeneseHHoro
UHTErpaa.

. CBolicTBa ONpeIesIEHHOT0 HHTErpaia.

. ®opmyna Herotona-JleitbHuIa i1t BHIYUCICHHS ONpeAesi€HHOro nurerpana. [Ipumep.

. MeTonbl NOACTAHOBKM M IO YacTSAM JJIA BBIYMCIEHUS ONPEACIEHHOIO MHTErpaia.
IIpumepsl.

. IlpumeHenne onpenenéHHOr0 MHTErpajia K BBIYMCICHHIO OOBEMOB TeJl BpallleHHs.
ITpumep.

. [IpuMeHeHue omnpenenéHHOro0 MHTErpaja K BBIYMCICHHIO IUIOIIAZEH IUIOCKUX (uUryp.
ITpumep.

.[onarue muddepenumansHoro ypasHenus. Ilopspok, oOlmiee M 4YacTHOE peLICHHE.
Hauanensie ycnoBus. [Ipumep.

. Huddepenunanbupie ypaBHeHHs | MOpsiika ¢ pa3fessOIMMUC MEPEMEHHBIMU U UX
pewenue. [Ipumepsr.

. Onnoponnsle tuddepeHanbHble ypaBHeHus 1 nopsika u ux pemenue. [pumep.

. JIuneitnbie muddepeHnranbabie ypaBHeHus 1 mopsiaka u ux pemenue. [pumep.

8 YueOHO-MeTOAMUYECKOE M HH(POPMALIMOHHOE 00eciedeHne THCIUTITHHBI

8.1 OcHoBHas JiuTepaTypa

Bricmias maremarwka Ajis 9KOHOMHUCTOB [DJIEKTPOHHBIM pecypc] : COOpHHK 3aaad:
yuebHoe mocodue / I. Y. bobOpuk [u ap.]. - 3-¢ u3ad., uchp. - DIeKTpoH.Jad. - M. :
HNudpa-M, 2019. - 539 c. - (Beicuiee o6pazoBanue - bakanaspuar). - BHemHss ccpuika:
http://znanium.com/go.php?id=989742

Kypc BeIciIeit MaTeMaTuKu A7l SKOHOMHCTOB [ DIEKTPOHHBIN pecypc] : yueOHuk / [b. M.
Pyneix u np.] ; mox pexn. P. B. CarutoBa. - Onexrpon.naH. - M. : Uadpa-M, 2019. - 647 c.
- (Bpicuee  oOpazoBanue -  bakanmaBpuar). - BremnHss  ccbuika:
http://znanium.com/go.php?id=989794

Ocamunit, FOpuit Muxaitnosuu. {uddepennuansabie ypaBHeHUs [DneKTpOHHBIN pecypc]
: yuebHoe nmocobue / F0. M. Ocamuuii. - DnexktpoH.n1ad. - Mocksa : UHOPA-M, 2019. -
157 c. - Buemmnss cepiika: http://znanium.com/go.php?id=1039633

[lIunaues, Bukrop CemenoBud. Briciias Mmarematuka [DneKTpOHHBINA pecypc] : yaeOHHUK
/ B. C. IllunmaueB. - OnekTpoH.naH. - M. : Uudpa-M, 2021. - 479 c. - (Beicuiee
obpasoBanue). - Buemnsis cecpuika: http://znanium.com/go.php?1d=990716

8.2 JlonoJiHUTEIbHAS JIUTEPATYPa, B TOM YHCJIe METOAUYECKHe YKAZAHUS:

NBanosckas, B.FO. Maremaruka. Kparkwii Kypc ©u 3agaHus Uil WHIWBUIYaIbHOTO
BBITIOJIHEHUSI [ DNIEKTPOHHBIN pecypc] : yueOHoe mocoOue It CTYACHTOB, 00yUJarOIInXCs
no HampaieHusM noarotoBku 38.03.01 «Oxonomukay, 38.03.02 «MeHemKMEHT,
35.03.06 «Arpounxenepusi», 15.03.02 «TexHomornyeckue MamuHbl 1 000PYIOBaHUE,
19.03.03 «IpomyxThI MMUTaHUSA J)KUBOTHOTO MIPOUCXOXKIACHUS, 27.03.01
«Crangaptuzanuss U Merpojorus», 36.03.02 — 3oorexnusa, 35.03.02 — Texunonorus
JI€CO3aroTOBUTENbHBIX M JIepeBolepepadarpiBalONMX —Mpou3BoAcTB, 35.03.07 —
TexHonoruss mNpPOU3BOJACTBA M IepepadOTKH celbcKoxo3sicTBeHHOH, 35.03.05 -
CanoBoactBo, 35.03.04 — Arponomus, 35.03.01 — Jlecnoe neno / B. FO. NBaHoBcKas ;
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http://znanium.com/go.php?id=1039633

10.

11.

12.

Mun-Bo cen. xo3-Ba P®, Bonoronckas I'MXA, Unxenep. ¢ak., Kad. rexuuy. cucrem B
arpoOmu3Hece. - DJNeKTpoH. AaH. - Bomorga ; Momounoe : ®I'BOY BO Bonoroackas
I'MXA, 2021. - 221 c.

Iopeno, H. A. Pasputne wuHbOpManmmoHHOTO oOmecTBa: IUGpOBas HKOHOMHUKA :
yueOHOoe mocobue st By3oB / H. A. TopemnoB, O. H. Kopabnea. — Mocksa :
NznarensctBo FOpaiit, 2020. — 241 c. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-
10039-6. — URL : https://urait.ru/bcode/454668

Ceprees, JI. . ludposas sxoHomuka : yueOHuk s By3oB / JI. K. Ceprees, A. JI.
KOnaunoga ; mon penaxuueit JI. Y. CepreeBa. — Mocksa : UznarensctBo FOpaiit, 2021. —
332 ¢. — (Bricmee o6OpazoBanue). — ISBN 978-5-534-13619-7. — URL
https://urait.ru/bcode/477012

Kpacc, Makcum CemenoBuy. Maremartuka [Uisi SKOHOMHYECKOTo OakajmaBpuara
[DnexTponnsii pecype] : yueonuk / M. C. Kpacc, b. I1. UynpberHoB. - DneKTpoH.1aH. - M.
: Uadpa-M, 2017. - 472 c. - Buemnss cepuika: http://znanium.com/go.php?id=558399
PxxeBckuii, Cepreit BmanmumupoBuu. Beicmias maremaruka [DIeKTpoHHBIA pecypce] :
yueOnuk / C. B. PxkeBckuii. - Dnexrpon.nan. - M. : Undpa-M, 2018. - 814 c. - Bremnss
ccpiika: http://znanium.com/go.php?id=1014067

Kypc BbIcieit MaTeMaTuku 17151 SKOHOMHCTOB [DNEeKTpOHHBIN pecypc] : yueOHukK / [b. M.
Pynwik u np.] ; mox pen. P. B. Carutosa. - Onekrpon.aan. - M. : Uadpa-M, 2019. - 647 c.
- (Boiciee  obOpazoBanme -  bakamaBpuar). - Buemnsss  ccpUika:
http://znanium.com/go.php?id=989794

Pybamxkuna, E. B. Jluneiinas anre6pa. Jluneiinsie oneparopsl. KBagparuunsie GopMsl.
KomrnekcHbie uncna [DnekTpoHHbIH pecypce] : yuebnoe nocooue / E. B. Pybamkuna. -
OnektpoH.gan. - M. : Hudpa-M, 2016. - 38 c. - Buemnsis  ccpuika:
http://znanium.com/go.php?id=544419

Bricmas maremarvka Juisi SKOHOMUCTOB: YUYEOHUK 7Sl CTYIEHTOB BY30B, OOYy4arOIIHUXCS
1o 3koHOMHYecKuM cnennaiabHocTsM / Kpemep H.I., ITytko B.A., Tpumun .M., - 3-e
u3n. - M. IOHUTU-JTAHA, 2016. - 479 c.: 60x90 1/16. - (3on0Toi QoHA pOCCUHCKUX
yuebnukoB)  (Ileperiér) ISBN  978-5-238-00991-9 -  Pexum  jmoctyna:
http://znanium.com/catalog/product/872573

AHanuTHYecKass TEOMETPHsl Ha IUIOCKOCTH: MeTonndecKue yKazaHUs I CTYICHTOB
OakanaBpuara HarpasieHHH moarotoBku 35.03.02 — TexHOIOTUS 3arOTOBUTEIbHBIX M
nepeBornepepadarpiBaomux — mpousBonacts, 35.03.04 — Arponomms, 35.03.05 —
CanoBozcTBO, 35.03.07 TexHonorus IIPOU3BOJICTBA u nepepadoTKu
cenbCcKoxo3scTBeHHON mpoaykmuu, 36.03.02 3oorexnusa, 35.03.01 Jlecnoe neno,
110800 — Arpounxenepusi, 151000 — TexHonornyeckue MamuHbl 1 000pylOBaHUE,
221700 — Crannapruzamus u metposnorusi, 260200 — IIpoayKTsl THUTaHUS )KUBOTHOTO
npoucxoxaenus, 38.03.01 — Dxonomuka, 38.03.02 — MeHemKMeHT. (O4YHas, 3a09HAs U
ouHO-3a04yHast popmbl 00yuenus) / CocTaBuiia K.3.H., IOIEHT Kadeapsl MaTeMaTHKd U
mexanuku B.JO. UBanosckas.— Bomorma—Momnounoe: U1 BIMXA, 2016. — 25 c.
AHanuTHYeckass TeOMETpHs B MpOCTpaHCTBe: Metoandeckue ykazanws. / CocraBuia
K.9.H., JOUEHT Kadenpsl Marematuku u mexaHuku B.}O. VBanoBckas.— Bomorma—
Momnounoe: U1 BTMXA, 2017. — 26 c.

DneMeHThl JIMHEHHOW anreOpbl: ydyeOHO-METOAMYECKoe TmocoOue i CTYICHTOB
OakanaBpuara HampasieHuid mnoaroroBku 38.03.01 — DOxonomwmka, 38.03.02 —
Meunemxment, 35.03.02 — TexHOIOTUs 3arOTOBUTENBFHBIX U JiepeBoIiepepadaTbIBatOIINX
npou3BoaCTB, 35.03.06 — Arpounxenepus, 15.03.02 — TexHonornyeckne MalvHbl U
obopynoBanue, 19.03.03 — I[IpogykTbl mNHUTaHUS JKUBOTHOTO TPOUCXOXKICHUS.
/CocTtaBuiia K.3.H., JOLEHT Kadenpsl MaremaTuku W mexaHuku B.FO. HBanoBckas.—
Bonorna—Momnounoe: NI BIMXA, 2016. — 53 c.

Jluneiinas anreOpa: ydeOHOe mocoOue NJisi CTYICHTOB SKOHOMHYECKOTO (akymprera. —
Bonorna-Monounoe: U1 BIMXA, 2016. — 108 c.
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13. BexropHass anre0Opa: METOIWYECKHE YKa3aHWUS W 3aJaHUS U1l CaMOCTOSTEIbHOM
pabotel crynentoB BIMXA wum. H.B. Bepemaruna, wusydarommx IJUCIUTUIAHY
«Maremaruka», 2-¢ u3l. — Bonorga—MonodHoe: PegakimoHHO-U3AaTeNbCKUM OT/IEI
BI'MXA, 2016. — 26 c.

14. lnpdepennmanbHoe UCYUCICHHE (QYHKIUH OJHOM M HECKOJIbKUX IEPEeMEHHBIX:
Metonuyeckne ykazaHUs M 3a7aHusl JUIsl CaMOCTOATENbHOW paboTey/ Pazpab. HO.A.
[TnorHukosa, H.B. CrapkoBckas. — Bonorna—Moiounoe: Bonoronckas ITMXA, 2016. —
56 c.

15. KomruiekcHble yucna: yueOHo-mMeroaunueckoe nmocodue mist cryaenro BTMXA um. H.B.
Bepemaruna, usydaroomux IUCHUIUIMHBI «Maremaruka», «Bbicmias Maremarukay,
«Maremarnyeckuii ananu3y» / CocraBuna H.B. CrapkoBckas. — Bonorma—Momnounoe: UL
BI'MXA, 2016. — 54 c.

16. Ilpenensl ¥ HEMPEPHIBHOCTH: METOAMYECKHUE YKa3aHUS W 3aJaHUS I CAMOCTOSTEIbHON
pa6otsl / Pa3pab. M.I. IlnotaukoB u np. — Bonorna—Momnounoe: Bonoroackas TMXA,
2016 — 36 c.

8.3 IlporpammHoe odecnieuenue u UHTEepHeT-pecypchbl:
JIuneH3noHHoe NporpaMMHoe odecrevyeHue:

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

STATISTICA Advanced + QC 10 for Windows

B T.4. OT€YECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 sepcuu 1.6.

1C:ITpennpusitue 8. Koudurypanus, 1C: byxrantepus 8§ (yue6Has Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC KoncynsrantlIroc

Kaspersky Endpoint Security ans 6usneca CranaapTHBIH

CB000aHO pacipocTpaHsieMoe JMIEH3HOHHOE IPOrpaMMHoOe o0ecreyeHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. OTCYECCTBCHHOC

Sunexc.bpaysep

NudopMannoHHbie ClIPAaBOYHbIE CHCTEMBI

— Eannoe okHO focTyna Kk 00pa3oBaTenbHBIM pecypcaM — pEKUM JOCTYIA:
http://window.edu.ru/

— UIIC «Koncynprantllnocy — pexum noctymna: http://www.consultant.ru/

— UnTepdaxc - LleHTp packpbiTusi KOpHopaTuBHOW HH(OpMaIiu (cepBep pacKpbITHS
uHpopManumn) — pexuM rocrymna: https://www.e-disclosure.ru/

— Nudopmarmonno-npasosoit nopran TAPAHT.RU — pexum nocrymna:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHas cripaBouHas cuctema «Cenbxo3TeXHuKay (Web-Bepcust) - peskum
nocrym: http://gtnexam.ru/

IIpodeccuonanbubie 6a3bl JAHHBIX

— Hayunas snextponnas 6ubnmuoreka eLIBRARY.RU — pexxum mocryma: http://elibrary.ru
— HaykomeTrprueckas 6a3a JaHHBIX SCOPUS: 0a3a TaHHBIX pedepaToB U IUTHPOBAHUS — PEKUM
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noctyna: https://www.scopus.com/customer/profile/display.uri

— Odunmanbaenii cant deaepalbHON CTY)KOBI TOCYAapPCTBEHHON CTaTUCTUKH — PEKHM
nocryna: https://rosstat.gov.ru/ (OTKpbITBIN TOCTYII)

— Poccuiickas Axagemust Hayk, OTKPBITBIN JOCTYII K HAYYHBIM KYpHAIaM — PEXKUM
nocryna: http://www.ras.ru (OTKpbITBIN TOCTYTI)

— OdunmanbHblii calT MHHHCTEPCTBA CEIIBCKOTO X03siicTBa Poccuiickoit denepanun —
pexum pocrymna: http://mex.ru/ (OTKpsITHII JOCTYIT)

DJIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:

OnekTpoHHbId  Oubmuoreunsli  karagor Web HMPBUC — pexum jgoctyna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

OBC JIAHD — pexxum poctymna: https://e.lanbook.com/

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

9BC IOPAUT — pexum goctymna: https://urait.ru/

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

DjekTpoHHas OMOIMOTEeKa W3IaTeIbCKOro IeHTpa «Akamemusi». https://www.academia-
moscow.ru/elibrary/ (komtekuus CI1O)

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

9. MatepuajibHO-TEXHUYECKOe o0ecneyeHne JUCIUNINHBI

9.1 HaumeHoOBaHWe TIOMEIIeHMH /Js1 TPOBEeJCHUS] BCeX BHAOB Y4eOHOH
eSITeIbHOCTH, TNPEAYCMOTPEHHOI Y4YeOHBIM IUIAHOM, B TOM YHCJe NOMeIeHus st
CaMOCTOSATEIbHOH pPadoThl, ¢ YKAa3aHHEM IepeYHs OCHOBHOr0 O0OpYIOBaHHA, y4eOHO-
HATJISIIHBIX MOCOOMIA M MCI0JIb3YeMOr0 MPOrPaAMMHOI0 o0ecriedeHust

VYueOnas aynutopus 4205 ass npoBeneHus 3aHATHI JIGKIIMOHHOTO ¥ CEMHUHAPCKOTO THUIIA
(IpakTHYECKUE 3aHATHA); TPYNIIOBBIX U MHAWBUAYAIbHBIX KOHCYJIBTAIUI; TEKYIIEr0 KOHTPOJIS U
IPOMEXYTOUHOM arrecranuu. OCHALEHHOCTb: YueOHast meOenb: cTosibl — 35, cTynes — 75,
nocka menoBast, kadenpa. OcHOBHOE 000pymoBaHME: dKpaH JUIs IpoekTopa 1 mT., mpoekrop - 1
IIT., KOMObiOTep B Komiuiekte - 1 it IIporpammHoe oOecreuenue: Microsoft Windows 7
Professional JIunensun 49230531, Microsoft Office Professional 2007 JInnensuu 42543554

VYuebnas aynutopust 4307 Ui NpoBeACHUS NPAKTUUYECKUX 3aHATUH M OpraHu3aluu
NPaKTUK; TPOBEICHHUS TPYNIOBBIX W WHIUBUAYAJIbHBIX KOHCYIBTALMH; MPOMEKYTOYHON
artectanuu: OCHAIIEHHOCTh: YueOHas Mebenb: cToibl — 12, cTynbsa — 24, mocka MenoBas, mkad
JUTSL XpaHEeHHUs y4. Marepuara.

VYuebnas aymnutopuss 4203 KommbloTepHBIH Kiacc, A TNPaKTUYECKUX 3aHATHM,
CaMOCTOSITENIbHONU paboThl CTyneHTOB. OCHAIIEHHOCTh: Y4eOHass MeOelb: CTON MpernoaBaTelis,
KOMIIBIOTEpHBIE CTONBI — 15, KommbroTepHble Kpecia — 16; OcHoBHOe oOopynoBaHue: 15
KOMITBIOTEPOB C JIOCTYIIOM B 3JIEKTPOHHO-00paszoBarenbHyl0 cpeny Axanemuu, ObC u cetun
Nurepuer. [IporpammHoe obecrnieuerne: Microsoft Windows XP Jlunensust 17997859 Microsoft
Office Professional 2007 JInuensuu 42543554 Consultant Plus JInnensns 426324, 511546,
cucrtema napayensHoro Boxaenus: HK "Arponasurarop mmroc"+ Tpenaxep — cumynsatop.

9.2 Obecnneuenne odpaszopanus s qun ¢ OB3

Jlna obGecrniedyeHus: 00pa30BaHUsg MHBAIWIOB U JIMI[ C OTPAHUYEHHBIMU BO3MOXHOCTSMU
3/10pOBbsl peaNn3alys AUCUUIUIMHBI MOXKET OCYLIECTBIIATHCA B aJallTUPOBAHHOM BUJE, UCXOJs
U3 UHIUBUIYATbHBIX TCUXOPU3NYECKUX OCOOEHHOCTEH U MO JIMYHOMY 3asiBJICHUIO oOydarolie-
rocs, B 4aCTU CO3/aHUS CIIELUANIBHBIX YCIOBUI.

B cneunanbHble yCIOBUS MOTYT BXOJWTH: NMPEAOCTABICHUE OTAEIBbHON ayaUTOPHH, He-
00XOMMBIX TEXHHYECKHX CPEICTB, NMPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOLIETO0 HEOOXOIUMYIO
TEXHUUYECKYIO MOMOIIb, BBIOOpP (hOPMBI IPEIOCTABIECHUS HHCTPYKLIUHU MO MOPSAKY MPOBEIEHUS
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TEKYIIET0 KOHTPOJII U MPOMEKYTOUHOW aTTECTAIlMH, MCIOIb30BAHUE CIECHHUATBHBIX TEXHUYE-
CKUX CPEICTB, IPEJOCTaBIECHUE NTepephIBa A IPUEMa IUILH, JIEKapCTB U Jp.

JUist A ¢ OrpaHUMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI NIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIIMH C UCII0JIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

Y4eOHO-MeTOIMYeCKHE MaTepHalibl Ui CaMOCTOSTEIbHONH pPabOThl OOydYaIOMIMXCS M3
Yrcila UHBAJIMJIOB U JIML C OFPaHMUYEHHBIMH BO3MOKHOCTAMU 310poBbs (OB3) npenocrasnstorces
B (hopMax, aJalTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(OPMAITIH:

Jlist 11 ¢ HapyIEHUSIMU 3pEHMSL:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

JIyist 5aL ¢ HapyIIeHUsAMU CIIyXa:

— B IIeYaTHOM opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JUist 11 ¢ HapyIEeHUsIMUM OTIOPHO-/IBUTATENIBHOTO amapaTra:

— B mieyaTHo opme,

— B (hopMe 3JIEKTPOHHOT0 IOKYMEHTA.

JlaHHBII TIEpeYeHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHCHUMOCTH OT KOHTHHICHTA
o0yyJaronuxcs.
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10. KapTa KOMIICTCHIHUHU JUCHUIIJITUHBI

MaremaTuka

Llens AUCIIHIITIHEL

Jath 0a30BbIe 3HAHUS B OOJIACTH MaTeMAaTHYECKUX HAayK M HAYYHUTh IIPUMEHSTH IOMyICHHBIC 3HAHUS B IPO(ECCHOHAIBHON AEATEITFHOCTH; 3HAKOMCTBO
CTYICHTOB C KOHKPETHBIMH MAaTeMaTHYCCKIMH METOIaMHU, HEOOXOIUMBIMH ISl IIPUMEHEHNSI B TPAKTHICCKOW AEATENFHOCTH, JJIS M3YUEHHUS CMEKHBIX
JUICIUTUTIH, JJIS IPOIOJDKEHHST 00pa30BaHUs.

3amaun QUCIUIIINHEI -

W3y9ICHUE OCHOBHBIX IOHATHI MaTeMaTHKH U OCBOCHHE METOAOB PELICHUS €€ 3a7ad;
- Pa3BHUTHE JIOTHIECKOTO MBIIITICHHS;
- MOBBIIIEHHUE OOIIEr0 YPOBHS MaTEMaTHIECKON KYJIBTYPHI;
- pa3BHUTHE y CTYJCHTOB MaTeMaTHYECKUX HAaBBIKOB, HEOOXOIMMBIX JUIsl BRIOPAHHOH CIIEIHANIbHOCTH U JJIsl IPUMEHEHHS MIOTyYeHHBIX 3HaHUH B
UH)XEHEPHOH MPaKTHKE;
- JIEMOHCTpALs CBSI3H Pa3AeIoB MaTeMaTHYECKUX HAayK C IPAKTHUECKUMH 3aa4aMu;
- 0Oy4YUTh HCIOJIB30BAaHHUIO KOMIIBIOTEPHBIX MPOTpaMM JUIsi PELICHHsT MareMaTHYeCKUX 3ajiad, UCIOJIb3YeMbIX B IPHIIOKECHHUIX, a TaKkKe IS
peLeHus 3aa4, CBA3aHHBIX ¢ 00pabOTKOM SKCIIEPUMEHTANIBHBIX IaHHBIX C TIPUMEHEHUEM HH(OPMAIIMOHHBIX TEXHOJIOTHIH;

- MOATOTOBKAa MCXOMHBIX AAHHBIX AJISI TIPOBEJCHHUS PacdeTOB SKOHOMHYECKHX M COIMAIbHO-SKOHOMHYECKUX IOKa3aTeleH, XapaKTepU3yIOIIX
JEATEILHOCTD XO3SMCTBYIOIINX CYOBEKTOB;
- NpHOOpETEeHNE HABBIKOB CAMOCTOSITENILHON PabOTHI C yIeOHO! IMTEepaTypoOH;

- COCTaBJICHUE ONMCAHUI MPOBOIMMBIX HCCIICIOBAaHNH, MOATOTOBKA JAHHBIX JUIS COCTABICHUS HAayYHBIX 0030POB U ITyOIMKAIIIH.

B nponecce ocBOCHNUS JaHHOW AMCIUINIMHBI CTYICHT (JOPMUPYET U IEMOHCTPUPYET CIEAYIOINE

Komnerenimn [TmanupyemMsble pe3ynsTaTel 00ydeHHS TexHonorun ®dopma OLEHOYHOTO CryneHn ypoBHEH OCBOEHHS
Wunexc DopmynHpoBKa (MHAMKATOPBI JOCTIKEHHUSI KOMIIETCHITHH) (hopMupoBaHUS cpencTaa KOMIIETCHIIUH
YK-1 CriocoOHOCTh OCYIIIEeCTB- W-1yk1 AHanus3upyer 3az1ady, Beienss ee | Jlekuuu TectupoBanue IHoporoswprit

JISITh IOUCK, KPUTHYECKHUIT
aHaJM3 U CUHTE3 MH(pOpMa-
U, TPUMEHATH CHUCTEMHBIN
oaAXoa Jid peUICHUA 110~
CTaBJICHHBIX 3aJ1a4

0a30Bble  COCTABISAIOIIME, OCYLIECTBIAET
JIEKOMITO3ULIMIO 33a4H
NI-2yx1  Haxomur u KPUTHYECKH

aHaMM3UpyeT HHPOPMAIINIO, HEOOXOAUMYIO
JUISL pELLICHUS] TOCTaBJICHHOW 3a/1a4K
N-3yk1  PaccmarpuBaer  BO3MOXHbBIE
BapuUaHTbhl PCUICHUA 3aJlayv, OUCHHUBAA HX
JIOCTOMHCTBA M HEIOCTATKU

N-4yka I'pamoTtHO, JIOTUYHO,
apryMEHTHPOBaHHO dhopmupyet
COOCTBEHHBIE  CYXX/IEHHS W  OLCHKH.
Otnuuaer (akTbI oT MHEHHH,
WHTEpIpEeTalnuii, OICHOK W TJa. B
paccyKaeHusAxX JIPYTHUX YYaCTHHKOB
JIeSITETTHHOCTH

U-5yk1 Ompenenser ©  OLCHUBAET

[IpakTuueckue 3aHs-
TUS

CaMocTosTeNnbHas
pabota

I/IHTepaKTI/IBHHe 3a-
HATUA

YCTHBIN OTBET
Kontpomnsuas pabora

NunuBuayanpHas
pabota

(ynoBJ1eTBOPUTEIbHBbIN)
3HaeT OCHOBHbBIE METOIbI cOOpa M aHa-
nu3a “HGOPMAIUU AJIsl peUIeHUs] YKOHO-
MHYCCKHUX 3aaay. YMmer OCYHIECTBJIATH
mouck wuH(popMmanuu, co6op H aHaIM3
OCHOBHBIX JaHHBIX, HeO6XOI[I/IMBIX JUIA
pelIeHns PKOHOMHUYECKHX 3a1a4. Biane-
er 0a30BBIMH METOJaMH IOHCKa, cOopa
nH(popMaMKM ¥ aHaJM3a JAHHBIX, HE0O-
XOIUMBIX ISl PEIICHHs ITOCTABICHHBIX
HKOHOMHYECKHUX 3a/1ad.

IIpoaBuHyTHII (X0po11I0)
PaccmarpuBaeT BO3MOXHBIE BapHaHTHI
peuicHusa 3aja4r, OLCHHBAA HX JOCTO-
HMHCTBA U HCJOCTATKH. Moxet TpaMOTHO,
JIOTHYHO, apTyMEHTHPOBAaHHO (popMupy-
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nOoCICACTBUA BO3SMOXXHBIX pCHIeHI/Iﬁ 3aJ1a4yu.

€T COOCTBEHHBIC CYXJICHUS U OIICHKU.
OtnuuaeT (GpakThl OT MHCHH, HHTEPIpPE-
Talii, OIEHOK W T.J. B PacCCyXICHHUIX
IPYTUX  YYaCTHHKOB  JEATEIbHOCTH.
YMeeT IpoBOONTH MAaTEMAaTHYECKHUE HC-
CIIeZIOBaHUS TIO0 3aJaHHOW METOJHKE;
BJIa[ICeT THUIIOBBIMH METOIMUKAMHU IIPOBE-
JICHUS MaTeMaTHYeCKOTO aHajH3a B pas-
JUYHBIX cepax MesITeIbHOCTH.
Broicokuii (0TIUYHO)

OmnpenensieT U OIICHUBACT MOCIEACTBUSL
BO3MOXKHBIX pCIICHUN 3a7a4d. 3HAeT
BO3MOYKHOCTH TPUMCHCHHUS MaTeMaTh-
YECKOTO ammapara B pa3iNYHBIX cpepax
NIESITeTIHHOCTH.; YMEET COCTABISATH OIIH-
CaHWs TPOBOIAMMBIX HWCCICAOBAaHUH U
aHATM3UPOBATh IIONYYCHHBIE Pe3yibTa-
TBHI, BIIAJICET CIIOCOOHOCTBIO YYacTBO-
BaTh BO BHEAPCHHUH PE3YJIBTATOB HCCIIC-
JIOBaHUN M pa3pabOTOK, 3HAYMUMBIX IJIs
Oyayuieli mpodecCUOHATBHON IeATeNb-
HOCTH.
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