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1 Heab u 3agaum y4eOHOI AUCHUTNIHHBI

Hesab n3yyenust AucuMIIMHBI «MaremaTuka» — 1ath 0a30Bble 3HaHUS B 00IaCTH MaTe-
MAaTUYCCKUX HAYK U HAYYUTb NPUMCHATH ITOJYYCHHBIC 3HAHUSA B HpO(bCCCHOHaHBHOﬁ JACATCIBbHO-
CTH; 3HAKOMCTBO CTYJCHTOB C KOHKPETHBIMH MaTeMaTU4e€CKUMHU METOAAaMH, HEOOXOAUMBIMU JIs
IMPUMCHCHUS B HpaKTH‘ICCKOﬁ ACATCIIbHOCTHU, AJId U3YUYCHUSA CMCIKHBIX JUCHHUIUIMH, JJIA IIPOAOJI-
KEHUs1 00pa30BaHUsL.

3agaum JUCHMINJIMHBI:

- U3y4eHHE OCHOBHBIX IOHATUH MaTeMaTUKU U OCBOCHHE METO/I0B PEIICHUS €€ 3a1ay;

- pa3BUTHE JIOTUYECKOTO MBILICHUS;

- IIOBBIIIEHHE OOILEro YpOBHs MaTEMaTHUECKON KYyJIbTYpHI;

- Pa3BUTUC Y CTYACHTOB MaTCMAaTUYCCKUX HABBIKOB, HGO6XOZ[I/IMBIX JJIAL BbIGpaHHOfI CIi€nu-
AJIBHOCTH U IJId NPUMCHCHU A IMOJTYYCHHBIX 3HAHUHU B PIH)KCHGpHOﬁ IMPAKTHKC,

- JIEMOHCTpALUs CBA3U pa3/ielIoB MaTEMaTUUECKUX HAYK C IPAKTUYECKUMHU 3aa4uaMH;

- 00y4YHUTb UCHOJIb30BAHUIO KOMIIBIOTEPHBIX MPOrPaMM [yl peIIeHUs] MaTeMaTu4ecKuX 3a-
Jla4, MCIIOJIb3YEMBIX B NPUIOKEHHSX, a TAK)Ke Ul PELICHUs 3a/ad, CBA3aHHBIX ¢ 00paboOTKOM
SKCIICPUMCHTAJIBHLIX JAaHHBIX C IPUMCHCHUCM I/IH(i)OpMaHI/IOHHI)IX TGXHOJIOFI/If/'I;

- MOJrOTOBKA MCXOHBIX JAHHBIX JUIsS IPOBEACHUS PaCue€TOB SKOHOMUYECKHUX M COLIUAIBHO-
9KOHOMMUYECKHX MOKa3aTesel, XapakTepU3yIoIuX AeITeIbHOCTh XO3sIMCTBYIOUINX CYOBEKTOB;

— pUOOpETeHNE HABBIKOB CAMOCTOSITEIIBHOM PaOOTHI ¢ YUeOHOM JIUTEpaTypOii;

- COCTaBJICHHUE OIHMCAHHHU IMPOBOAUMBIX I/ICCJIGIIOBaHI/II\/JI, IIOATOTOBKA AAaHHBIX AJI1 COCTaB-
JIeHUs Hay4YHbIX 0030POB M MyOIMKALHA.

IIpodeccuonanbHble 3212494 BHINYCKHUKOB
UH(POPMALIMOHHO-aHAJIMTHUECKOE YIPABIEHUE MPOLECCAMU aJMHHUCTPATUBHOIO, XO3SIMCTBEH-
HOI'0, JOKYMCHTAIITUOHHOT'O U OPraHU3allMOHHOI'O COIMMPOBOXKACHUA ACATCIbHOCTH OpraHu3alnu.

2 Mecrto aucuuminHsl B crpykrype OOII

HNnpexce mucoumiaunel 51.0.09.

OcBoenue yueOHOM nucuuiuiHbl «Maremaruka» Oa3upyercss Ha 3HAHUSAX U YMEHMSIX,
MOJIYYEHHBIX CTYIEHTAMH MPU W3YYEHUU TAKOW TUCUMIIMHBI KaK IIKOJBHBIN KypC MaTeMaThKu
(3HaHHE OCHOB anreOpsl, TEOMETPUN W Hayasl aHanu3a). CTYIEHTHI JOJKHBI B COOTBETCTBUU C
HOpPMaMH PYCCKOTO JIMTEPATypHOIO sI3blKa YMETh JIOTUYECKU MPAaBUIBHO CTPOUTH YCTHYIO U
MUCHbMEHHYIO peub, 0071a/1aTh HABBIKOM HAMHCaHHs peepaTUBHBIX padOT U BHICTYIUIEHUH C J0-
KJIaJlaMU Ha 3aJlaHHYyI0 TeMy, 00JIafiaTh KyIbTypOil 1 HaBbIKAMU MBIIUIEHHUS, a TaKXKe HaBbIKaMHU
pelleHus: OTBICUEHHBIX U MPAKTUYECKUX 3a/1a4 C IPUMEHEHHEM HH(POPMAIIMOHHBIX TEXHOIOTUH.

OobanacTh npodeccuoHANbHON AeITeJIbHOCTH BHINTYCKHUKOB:

07 AnMUHUCTpaTUBHO-yNpaBlieHUYeCKas W oQuCHas JedTenbHOCTh (B cdepe
MH(OPMAIIMOHHO-AHATUTUYECKOT0 00€CTIeYeHHsI SKOHOMUYECKOH 1eATEIbHOCTH).

Buael npogeccuoHaNbHON NeATEIbHOCTH BbINTYCKHUKOB!
—HMH(pOpPMallMOHHO-aHAIUTUYECKU;
— OpraHU3alMOHHO-YIIPABICHYECKUI;

K yucny BXOAHBIX 3HAHWI, HABBIKOB M TOTOBHOCTEH CTYIEHTA, MPUCTYMAIOUIETO K
W3YUYEHUIO JTUCIUIUIMHBI «MaremaTrukay, 10JKHbl OTHOCUTHCS:

- JMCLUIUIMHA M3Y4YaeTcsl ¢ MEepPBOrO CeMecTpa MEepBOro Kypca, MO3TOMYy He Tpelyercs
BXOJIHBIX 3HAaHUM, HAaBBIKOB U KOMIETEHLUH, (OPMHUPYEMBIX B MPOLECCE MOTYYEHUS BBICILIETO
npodecCHOHATFHOTO 00pa30BaHUS.

HMucuunnuna «MaTtematukay siBiasieTcsi 0a30BOM ISl MOCIEAYIOIIET0 W3YYEeHUs TUCIHU-
winH: «Teopus BeposITHOCTEN W MaTeMaTUYeCcKas CTAaTUCTUKa», «MeToIbl ONTUMANIBHBIX pellie-
HU», K IKOHOMETPUKA.

3. IliianupyemMble pe3yJibTaThbl 00y4eHUs1 10 AMCLMILIMHE (MO1YJII0)
[Iporiecc  u3y4yeHuss OUCHMIUIMHBI HampaBieH Ha  (QOpPMHUpOBAaHHE  CIEIYIOIIUX
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xoMriereHIMi B coorBercTBUU ¢ T'OC BO 1o 1aHHOMY HaIlpaBJIEHUIO [TOITOTOBKHU:

KOII U HAUMCHOBAHHEC

o KO}I N HAMMEHOBAHUEC MHAUKATOPA JOCTUIKCHUSA KOMHeTeHHl/Iﬁ
KOMIICTCHIUH

VYK-1. Cmocoben ocymectBuars | UJ{-1yk.1 AHammsumpyeT 3amady, BBLACTSS ee¢ 0a30BBIE COCTABILIONIHE,
NOKMCK, KPUTHUYECKHH aHallM3 M | OCYLIECTBISET NEKOMIIO3UIMIO 3a1a9u

cuaTe3 mMHpopMarmH, npuMeHaTh | M/[-2vk.1 Haxogut u kpuTH4eckn aHamu3upyeT HHOOPMAIHIO, HEOOXOAMMYIO
CHCTEMHBIH TOAXOJ Ul PEIICHUs | Ul peLICHHs ITOCTaBICHHON 3a1a4un

NOCTaBJICHHBIX 33124 WJI-3yk-1 PaccmaTpuBaeT BO3MOXKHBIC BapHaHTHI PELICHHS 3a/la4d, OLCHUBAs
UX JOCTOMHCTBA ¥ HEAOCTaTKU

W-4yk.1 I'paMOTHO, JOTUYHO, apryMEHTUPOBAaHHO (OPMHUPYET COOCTBEHHBIC
cyxaeHus u orieHKu. OTandaeT GpakThl OT MHEHUH, HHTEPIIPETAIUi, OLIEHOK U
T.JI. B PACCY)KACHUSX IPYIHX YYaCTHHKOB AEATEIHHOCTH

NJ-5yk1 OmpenenseT W OLEHMBACT IOCIEACTBUS BO3MOXHBIX pPEIICHHN
3a1a4u

3 CTpykTypa M cojiep:KaHue TUCIUITHHBI
OO6mmast TpyI0eMKOCTh JUCIIUIUIMHBI COCTABIISET 6 3a4€THHIX CIUHHII.

4.1 CTpykTypa Y4eOHOMH AUCHUILINHBI

Bt yueGHoit paboThi OuHas popma oOydeHUs OuHo-32049Hast opMa 0OyUeHHS
1 cemectp 2 ceMecTp 1 cemectp 2 ceMecTp

AyauTOpHBIE 3aHATHS (BCEro) 34 32 34 34
B tom uucne:
Jlexrmn (J1) 17 16 17 17
Ipaxtrueckue 3ansaTus [13 17 16 17 17
Jlaboparopnsie paboTs! (JIP)
CamocTosiTesIbHAA padoTa 70 67 34 92
By npoMexyTO4HOH aTTecTanuu 3auer 9K3aMEH 3auer 9K3aMEH
Kontpoan 4 9 4 18
Oo0masi TPy10eMKOCTh M CUMIIJIMHBI, 108 108 72 144
4yacel
3ayeTHBIC eAMHHUIBI 3 3 2 4

4.2 Copnep:xanue pa3aeioB yueOHOI 11 CUNIIIMHBI

Pazoen 1. dnemenmul 6eKmopHoil anzeopeol.

[Ipeamer maremaruku. MecTo MareMarvku B CUCTEME HayK. MeToj KoopanHar Ha
IIPSAMOM, TUIOCKOCTU U B IIPOCTPAHCTBE, N- MEPHBIE BEKTOPHI U ONEPALlMK HAl HUMU. BEeKTOpbI Ha
IJIOCKOCTM W B IIPOCTPAHCTBE, JIMHEWHBIE OIEpAallMM HaJ BEKTOPaMHU M HX CBOMCTBA.
KonnuueapHocTh M KOMIUTaHapHOCTb BekTOpoB. Ilpoekunn Bektopa Ha och. CkansipHOe
IIPOU3BEJIEHUE JIByX BEKTOpoB. CBoNcTBa. BblUMClIEHHE CKAIIPHOIO NPOU3BEICHUS YEPE3
KOOpAMHATHI BEKTOPOB. BeIuncienue yrma Mexay AByMs BEKTOPAMM, YCIOBHE MapauIeIbHOCTH
U NEPIEHAUKYISIPHOCTH BEKTOPOB.

JIuneliHasg 3aBUCUMOCTH BEKTOPOB. Teopembl O JIMHEWHOM 3aBUCUMOCTH. PasznoxeHue
BEKTOpa Mo JaHHOMY Oazucy. [IoHATHs TMHENHHOTro eBKJIN0BA POCTPAHCTBA.

Pazoen 2. Ananumuueckasn zeomempusi.

IlonsTHE ypaBHEHUs JIMHUU HA IUNIOCKOCTU. [IpuMepsl cocTaBiieHNs YpaBHEHM JIMHUY Ha
IJIOCKOCTH IO 33JaHHBIM €€ TeOMETPUYECKUM CBOMCTBaM. YpPaBHEHHME IMPSMOM C YIIOBBIM
k03¢ duIeHTOM. YpaBHEHHE NPSIMOil B 00IIeM Buje. YpaBHEHHE NMPSMOM, MPOXOIsIIel yepes
OJIHY TOUKY, 4epe3 B€ TOUKHU. Beruncnenue yma Mexay NpsMbIMH, YCIOBUS NapAJJIENbHOCTH U
NEPNEHIUKYISIPHOCTH TpsAMbIX. Kpusble BrOoporo mnopsaka. II1ockocTs B NpOCTpaHCTBE.
VYpaBHEHHE TJIOCKOCTH, MPOXOIAIIEH Yepe3 NAHHYI0 TOYKY M MMEIOIIUN JaHHBIA HOPMAJIbHBIN
BEKTOp. YCIIOBHS INApaJUICIbHOCTU YU NEPHEHAMKYISPHOCTH IIJIOCKOCTEH. YTOJI MEXAY IByMs
wiockocTsMU. OOIIMe, KaHOHMYECKHE W TapaMeTpUuYecKHe YpaBHEHMsI MNPSAMOM. YciIoBuUS
NapaJuIeIbHOCTU U NEPHEHAUKYIISIPHOCTH NPSMBIX, YTOJI MEXKIY HNpsAMbIMU. [IpsAMast v mI10CKOCTh
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B IIPOCTPAHCTBE. YIroJl MEXAY HpsIMOH U IUIOCKOCTBbIO, YCJIOBHUS MapaJlIeIbHOCTH U
NEePHEHAUKYASIPHOCTH NPSIMOU U IIIOCKOCTH.

Pazoen 3. dnemenmul mampuunozo ananusza.

Marpuipl, ©X BUIBl U ONEpallid HaJ HUMH C MOMOIIBI0 TaOIU4HOro mnpoueccopa MS
Excel. Onpenenutenu II, III u n-ro mopsiakoB. OCHOBHBIC CBOMCTBA ompeaenuTencii, Meropt
BbIUKCIIeHUs ompenenureneil. OOparHas marpuila. BeluncieHne ¢ mOMOIIbIO anredpanyecKux
JononHeHui. Panr Marpuubl. BeiunciieHMe paHra Marpuibl € HOMOIIBK) OKaWMIISFOLIUX
MUHOpPOB U IYTEM OJJIEMEHTapHbIX IMpeoOpa3oBaHuil. basucHbili muHOp. Pemienue cucrem
JIMHEWHBIX YPABHCHHI C MOMOIIBIO 00paTHOM Marpuilsl TabiuuaHoro nporeccopa MS Excel, mo
dopmynam Kpamepa u mertony ['aycca. ba3zucHbie Hen3BecTHbIE M CBOOOIHBIC HEU3BECTHBIE.
HccenenoBanue pelieHUsi CUCTEMBI N- JTMHEHHBIX ypaBHEHMU. [IpumeHeHue marpui B MOIEIsx
MexoTpacieBoro Oananca. Jlunelineie omnepatopbl. CoOCTBEHHbIE BEKTOPhl U COOCTBEHHBIE
3nadeHus1. KBagparuunsie popmel. JInneitnas moaens oomMena. Mojens JIeoHTheBa.

Paszoen 4. Beeoenue ¢ ananus.

OyuHkuus, npocreiimue cBoiictBa (yHKUUH. OCHOBHBIE CHOCOOBI 3alaHUS (QYHKIHA.
O0630p mpocrelmux sneMeHTapHbIX (QyHKIMA. [Ipumenenus Qynkuuii B sxoHomuke. [Ipenen
MEPEMEHHOMN BEJIMYUHBI.

[TpaBblii 1 neBBIiA npeaensl PyHKIUU B TOUKe. beckoHeuHOo Malible 1 0eCKOHEYHO OOIbIIIHe
BeIMUYUHBL. Teopembl 0 OeckOHEYHO Majbix. TeopeMbl O mpenenax. BelunciaeHue npenenos
paloHaJIbHBIX BBIPAKECHUM, UPPALMOHAIBHBIX U TpUTOHOMeTpuuyeckux ¢GyHkuuid. [lepBoiii u
BTOpOH 3amMedarenbHble Tmpenenbl. HenpepeiBHOCTH (yHKnMM B Touke. JleiictBus Hanx
HenpepbrIBHBIMU GyHKIMsIMHA. CBOWCTBA HEMPEPHIBHBIX HA OTPe3Ke (DYHKITHIA.

Paszoen 5. /lugpgpepenyuanvroe ucuucnenue.

[TpousBoanass ¢yukuuu. OrmnpenereHre MNPOU3BOJHOM, CBONCTBA, MEXaHMYECKUH,
TEOMETPUYECKUN M 3KOHOMHMYECKHUH CMBICI. YPAaBHEHMs KAacaTeIbHOM M HOPMAIM K IUIOCKOH
kpuBoil. Tabnuna npousBonnbix. [IpousBognas cinoxuoit ¢ynkiuu. Juddepennuan GpyHkiumy,
ero reoMerpudeckuii cmbicin. [lpomsBomHas W audQepeHnHanTsl  BBHICIIUX — TOPSIKOB.
[Tpunoxxenue npousBogHOu. Teopemsr Pomns, Jlarpamxka, Jlonmurans. MccnenoBanue QyHKUIuU
Ha HKCTPEMYM, BBIIIYKJIOCTh, TOUKH Nepernda. HaxokaeHne acuMITOT, MOCTpOEeHUE TpaduKoB
(GyHKIMH ¢ TOMOIIBIO TabmiyHoro npoueccopa MS Excel.

Pazoen 6. @ynkyuu HecKkoIbKUX NEPEMEHHBIX.

OcHoBHble mOHATHA. YacTHble NpUpalleHUs, YacTHbIE Mpou3BoAgHble. [lonHbIN
mupdepenuman (yHKIMM HECKOJIBKUX IepeMeHHbIX. YacTHble NPOM3BOIHBIE Pa3IMYHbIX
nopsakoB. MyHKIMN HECKOJIBKHUX NIEPEMEHHBIX B 3KOHOMUYECKON Teopuu. KoMIuiekcHbIE ynca.
KomrnekcHble uncina, JeHCTBUS HaJl HUMU, TPUTOHOMETpHUYEcKas (popma 3anucu.

Paszoen 7. Hnmezpanvhoe ucuucienue.

Heonpenenénnpiii unterpan. Ilonstue mnepBooOpazHoit ¢yHkuuu. Heomnpenen€Hublit
UHTErpal M ero npocreifimme cBoifctBa. Tabnuuma wuHTErpanoB. OCHOBHBIE TNPHEMBbI
UHTETpUpOBaHUS  (QYHKUMH  (HENOCPEACTBEHHOE  HMHTETPUPOBaHHE,  HWHTErPUPOBAHUE
NOZICTAaHOBKOM U 10 YacTsiM). MHTerpupoBaHue palioHAIBHBIX APOOEH M TPUTOHOMETPUUECKUX
¢yukumit. Omnpenenénnslii uHTerpan. Ero csoiictBa. ®opmyna Heiotona —Jleitbnuna.
Beruncnenue onpenenéHHOro MHTErpaja IOACTAaHOBKOW M IO  4YacTaM. [IpumeHenue
ONpeAeNEHHOr0 HMHTErpaja JUisl BBIYMUCICHUS IUIOLaAeld IUIOCKUX (uryp u oObEMOB Tel
BpaleHus. Vcrnonp30BaHue MOHATHS ONpPENeNEHHbI MHTEerpal B 3KoHOMHKe. HecoOcTBeHHBIE
MHTETpasbl ¢ 0ECKOHEUHBIMU MpeAeiaMi HHTETPUPOBAHMUSL.

Pazoen 8. /lugpgpepenyuanvnuie ypasnenus.

JuddepenunansHple ypaBHEHUS, OCHOBHbBIE TOHATHSA, PELIEHUS. YpPaBHEHUS MEPBOIrO
HOpsi/IKa € Pa3AeNSIONIMMUCS TEePEeMEHHBIMU, OJHOPOJHBIE, JUHEWHBIe. J(uddepeHnuansHbe
ypaBHEHHUS BTOPOTO MOPSIKA.

4.3. Paznennbl yueOHOM JUCUMIIVIMHBI M BUI 3AHATHH



Ne [paxTu-
. /II Pasgen nucuuruinHe! Jlexmun YEeCKHE CPC Kontpomn Bcero
3aHATHSA
OneMeHTH BEKTOPHOH anreOpsI
1 1 2 12 1 16
2 AHanuTHYecKasi TeOMETPHUs 2 2 12 1 17
3 | DnemenTsr MaTpHYHOTO aHATM3A 14 13 46 2 75
4 Bgenenue B ananms 4 4 15 2 25
5 | Juddepenunansnoe ucuncieHne 4 4 18 2 28
6 | PyHKIMH HECKONBKHX MEPEMEHHBIX 2 2 8 1 13
7 | UHTerpanbHOE HcuncieHue 4 4 18 3 29
g | Juddepennnanpurie ypaBHeHUs 2 2 8 1 13
Bceero 33 33 137 13 216

5 Marpuua popMupoBaHusa KOMIETEHIUH MO JUCHUILINHE

YHI/IBepCEU'ILHLIe KOMIICTCH-

OO611ee KOMMYECTBO KOMIIE-
Ne i/ Paspensl, TeMbI JUCIHUILIAHBI ouu B o
VK-1 TCHIIUHU

DJeMeHTHl BEKTOPHOH anreOpsI 1

Amnanurrdeckas reoMeTpus

DJIEMEHTHI MATPpHUIHOI'O aHAJIN3a

BBCZ[CHI/IG B aHAJIM3

JuddepernnanpHoe HCUNCICHUE

(I)yHKI_II/II/I HCCKOJIBKUX IICPEMCHHBIX

I/IHTerpaHLHOG HCUYHCIICHUC

DN D|WIN| -
S R S S
A R

Junddepennnanpapie ypaBHEHHS

6 OO6pa3oBaTejibHbIEe TEXHOJIOTHH

O0BeM ayIuTOPHBIX 3aHATHI: Bcero 66 yacos, B TOM umcie JeKuu 33 Jaca,
NpakTHYECKHe 3aHATUs 33 yaca, HHTEpaKTHBHBIC 3aHITHS OT 00IIero o0beMa ayTUTOPHBIX 3aHs-
TUH cocTaBisAtoT 45%.

Cemectp Bup 3ausitus Hcnonb3yeMble HHTEPAKTUBHBIE 00pa30BaTEIbHBIC TEXHOIOTHH Konuuectso
(J1, 113, JIP) 4acoB
1 J Jlekuuu-BU3yaJH3alMHU 110 TEMaM Kypca: «N-MepHbIE BEKTO- 6

PHI ¥ OTlepaliuu HaJ HUMU», «KpHBbIE BTOPOTO NOpSIKa»,
«[1mockocTs B mpocTpaHcTBe», «MaTpHIIbl, UX BHIBI, OTIEpa-
uuny, «JInaeitnas mozens ooMeHay, «Mojenb JIeoHTheBay ¢
MIPUMEHEHHEM Ipe3eHTalni (B MyIbTHME IHA)

1 I13 TexHoJiorust npodeMHoro odyyenus no reme «Mudpopma- 2
[IUOHHBIE TEXHOJIOTHH, UCTIOIb3yeMbIe TIPH U3YYEHUH TUCIIH-
winHbL: GopMupoBanne Matpul gaHsix Big Datay

1 I13 IIpo6semHoe 3aHsATHE Ha TeMy «IIpsMas Ha MIOCKOCTH» C 2
MIPUMEHEHNEM IPEe3eHTAlnH (B MyIbTHMEINA)
1 113 TexHoJi0orus NPod1eMHOro 00y4eHHs 110 TeMaM MPaKTHIe- 2

CKuX pabot: «PemeHne cucTeM ¢ TOMOIIBI0 0OpaTHON MaTpH-
uel», «Pemenne cucrem MmetogoM Kpamepay, «Pemenue cuctem
MmeTtoJioM ["aycca) ¢ mpuMeHeHHeM Ipe3eHTanui (B MyJIbTH-
MeJna)

1 113 IIpo6aemuoe 3ansitue Ha TeMy «COOCTBEHHBIE BEKTOPBI 2
COOCTBEHHBIE 3HaYEHHsI JIMHEHHOTO ONepaTopa» ¢ MPUMEHEHH-
€M Ipe3eHTalui (B MyJIbTUMEINA)

Jleknuu-BU3yaJIM3anMM 110 TeMaM Kypca: «beckoHeuHo Maible
1 OECKOHEYHO OoJbIHe BeTMIUHBDY; «IIpexerns! n




HeNpepbIBHOCTD GYHKIMN»; «[IponsBoaHas GpyHkuny, eé
MEXaHW4IEeCKUH, TeOMETPUIECKUH cMBICI»; «[lepBooOpazHas
dhyaxuuny»; «Heonpenenénusiit maTErpas. OCHOBHBIE METOIBI
HHTETpUpOoBaHmsD»; «OTpenenéHHbI HHTETpa;
«dudpdepennmanpusie ypasaeHus | u 11 mopsimka
«CTeneHHbIe PSIbD) C HCHONb30BaHIEM IPE3CHTAINH.

113 [Ipobnemuoe 3amsatue mo Teme: «OCHOBHEBIE 3IEMEHTapHBIC 2

2 (yHKINH, WX CBOWCTBA, CIIOCOOBI 3amaHus, Trpadukm» C
npumenerneM Excel

2 I13 [MpoGnemuoe 3ansitne mo Tteme «MccienoBanue QyHKIUH, 2
MOCTPOCHUE TPaUKOBY.

2 13 I'pymmnoBoe 3ansitTHe «®DyHKIUS HECKOJIBKHX HEPEMEHHBIX, 2
YaCTHBIC IPOU3BOIHBIEY.

2 13 I'pynmoBoe  3amstie  «/HTEerpupoBaHHEe  palMOHAIBHBIX 2

Jpo0el» U «MHTETPUPOBAHHE TPUTOHOMETPHYECKUX (DYHKIIHIY.

Hroro

30

7 YueOHO-MeTOAMYECKOEe o0ecnedeHHe CaMOCTOSATEIbHOI padoThl cTy1eHTOB. OneHOYHbIe
cpeAcTBa /UISl TEKYIIEro KOHTPOJSA YCHeBaeMOCTH, MPOMEKYTOYHOH AaTTecTAlU IO
UTOraM O0CBOEHMS TUCHMIIHHBI

7.1 Buabl caMoCTOATEJIbLHOM padoThl, 11O

SIIOK UX BBINIOJJHCHUS U KOHTPOJIsA

No MeTtoa KOHTPOJISt
i Paznen gucummnuaesl | Buger CPC [Topsinox Beimonuenust CPC A p
1 DJIEMEHTBI [Toaroroska k I13, Pabora c JICKITMOHHBIM | 3amura
BEKTOPHOI BBINOJIHEHUE MarepuasiomM, OCHOBHOM U | KOHTPOJIbHOU
anreOpoI KOHTPOJIEHOH pabOTHI JIOTIONTHUTEIEHOW JTUTEepaTypol, | paboThl
HHTEPHET-PECYPCAMH,
MHOATOTOBKa oTyeTa 1o I13
2 AHamuTH4ecKas ITonrorosxka k I13, Pabora c JIEKIIMOHHBIM | 3amuTa
TEOMETPUSL BBITIOJTHCHHUC MaTepuaiom, OCHOBHOM U | KOHTPOJbHOU
KOHTPOJIEHOU pabOoTHI, JIOTIONTHUTEIBHON TUTEpaTypoil | paboThl
IIOATOTOBKA K TectupoBaHue
TECTUPOBAHUIO
3 DJIEMEHTBI [ToaroroBka K 113, | Pabora c JIEKITMOHHBIM | 3amura
MaTpUYHOTO aHAJIU3a | BBHITOJHEHUE MaTepuaiom, MOJITOTOBKA | MHIIUBUyaTbHOU
MHAMBUAYaJIbHON paboTel, | ordera 1o 113 paboTsl,
KOHTPOJIbHOM pabotsl, KOHTPOJIbHOM
HOJrOTOBKA K paboTsr
TECTUPOBAHUIO TectupoBanue
4 BBenenue B anamus ITogroroska K IIP,
Pabora c JICKIIMOHHBIM TectupoBanue,
BBINOJTHCHHUS .
. MaTepuaioMm, OCHOBHOH U 3alIUTa
WHIWBUIYAIEHOW paboOTHL, . N .
JIOTIOJIHUTEIILHONW JTUTEPATYpOH, MHIUBUAYaIbHON
IIOATOTOBKA K
WnTepHer-pecypcamu paboThr
TECTUPOBAHUIO
5 uddepenuanpHoe | Iloaroropka K IIP,
Auddepery A ’ TectupoBanue,
HCYHCIICHUC BBINOJTHCHHUS Pabora c JICKIIOHHBIM sammTa
WHIUBUAYILHON paboThl, | MaTepuaioM, WHAWBUIyaIbHAS .
WHIUBUIYATbHON
MOJITOTOBKA K | pabora
paboTsr
TECTUPOBAHUIO
6 DOyHKINA IToaroroska K IIP, | PaGora c JIEKITMOHHBIM 3amura
HECKOJIBKHUX BBITTOJITHCHHE MaTepuaioMm, OCHOBHOH  H KOHTPOJLHOM
IIEPEMEHHBIX KOHTPOJIFHOW pabOTHI JIOTIOJIHUTEJIbHOM JINTEPATYPOil, paboThl
7 HNurerpansHoe Brinonnenue 3amura
N Pabora c JIEKIIMOHHBIM .
HCYHUCIICHHE WHIVUBUAYILHON PaboOTHI, MHIUBUAYaTbHON
MaTepuaioM, HHIUBUAYaIbHAas
MOATOTOBKA K | aGora paboTsl,
TECTUPOBAHUIO p TecTupoBaHue
8 nddepeHIuaibHbIe TectupoBanue
Audpeper ITonroroska K IIP, | PaGora c JIEKIIMOHHBIM P ’
YpaBHEHHUS 3alUTa
MOATOTOBKA K | MarepuajioM, HWHAMBHUIyaJIbHAS .
WHIUBUAYaIbHON
TECTUPOBAHUIO pabora
paboThl




7.2 KoHTpOJIbHBbIE BONIPOCHI JIS CAMONIPOBEPKH

J:‘t/_) Pasten KoHTpo/ibHBIEe BOIIPOCHI I CAMONIPOBEPKH
[ | AMCHHIUTHHEL
3aganue 1. JlaHbl TOUKH A(—l;O;S) , B(5;3;1) . HaiiTi koopaMHAThI ¥ JUIMHY ~ BEKTOpa
AB.
3amanme2. JlaHBI KOOPAWHATHI BepIIUH TpeyroasHuka ABC:
A(—8; 6) ,B(-6;7),C(-10;10). ITocTponts Ha 4epTeKe TPEYTOIBHAK U CIEYIO-
mue Bextopst: 1) @ = AB ub = AC;2) 2a;3) 3b;4) —3b ;5) 2a + 3b ; 6)
2a-3b.
L 9HeMeHTI’vI 3ananue3. Jlansl BepIMHEL YeTHIpéxyronsarka ABCD :
BEKTOPHOU . 0. . n. . E- ..
AIreGpsI A(—4,—3,—2), B(Z,—Z,—3), C(—8,—5,1), D(4,—3,—1) . Jloxa3zarts, 4ro ero
JMarOHAJIH B3aMMHO NEPIEHANKYIISIPHEI.
3aganve4. Bexkropsl adu b 00pasyloT yroi ¢ = 120°, npuuém ‘5‘ =34 ‘6‘ =5. Ompe-
T ‘g - 6‘ :
53amanue 5. Cuma F npunoskena k Touke A . OmpesennTh MOMEHT 3TOH CHIIBI OTHO-
cutemsio Tourn N : F = {4;7;-3}, A(5,—4;2), N(8;5,-4).
3amanue 1. JlaHbl KOOPIUHATHI BEPIIUH TpeyroabHuka ABC A(-l]_; 8) , B(13;15) ,
C (]_; —]_) . Haiitu: 1) ypaBHenust ctopon tpeyronbHuka ABC n yrioBble K03 dUIMeHTh 3THX
cTopoH; 2) yron C tpeyroibuuka ABC; 3) ypaBHenue menuansl AM ; 4) ypaBHeH#HE BBICO-
Tl CH 1 KoOpAnHATHI TOUKH H ; 5) ypaBHEHHE MpIMOn l, npoxozsnieii yepes BepmrHy B
MapauieNIbHO CTOPOHE AC ; 6) IIOCTPOUTH Ha KOOPIAUHATHON INIOCKOCTH TPEYTOJIbHUK
2 AHATUTHIECK | ABC , meqmany AM , Boicory CH 1 npsimyio l.
asi FTeOMeTpust 2 2
3aganue 2. IlocTpoliTe KpUBYIO, 33JAHHYIO YPaBHEHHEM — — — L =1, e€ doxkycsl (po-
25
KyC), YKaXHTe, YeMY paBeH dKCLUEHTpUcHTeT. Ha 3TOM ke yepTexe MocTporuTe TOUKY
M (2;—372'/ 2) , 34IAHHYI0 CBOUMM HOJISPHBIMH KOOPAHUHATAMU ( £ @), 1 yKaxuTe, Je-
SKUT JIM OHA HA KPUBOW, BHYTPU KPUBOI UM BHE KPUBOM.
3aganue 1. BeimonnuTe 1eicTBUS ¢ MAaTPHIAMH MaTPHUIIAMU C TIOMOIIBIO TaOJIMYHOTO TPOIEC-
copa MS Excel
-1 2 0)(4 5 4 4 -5 6
9 3 5||-9 23 5|-47 -8 3
-6 1 7){8 2 1 1 2 4
2 -3 1
3amanue 2.Haiitu panr Matpuipl | 8 4 -6
OneMeHTBI 2
3 MaTPUIHOTO -4 6 -
aHaimM3a 3x—4y+5z=10
ananue 3. Pemure cucremy merosiom Kpamepas — 2x + 3y —3z = -5

X+2y+z2=8
3x—4y+5z-k =10
X+3y-3z+2k =-5
X+2y—-7+k=8

3aganme 5. Haliti coOCTBEHHBIE 3HAYCHNSI W COOCTBEHHBIE BEKTOPHI IMHEHHOTO OIlepaTopa:

3amanue 4. Pemure cuctemy metonom ["aycca




4 6
A :

0 2
3ananue 6. Penite cucteMy NMHENRHBIX ypaBHeHui AX=B 1o popmyne X=A "B ¢ nomo-
1ipto TabmgHOro mpoueccopa MS Excel

3Xx—4y+5z=10
—2X+3y—-3z=-5
X+2y+2=8

VKakHTE HOMEP TPABHILHOTO OTBETA.

1.Yto 13 3TOro He ABIIETCS KOMHL}OTepOM?

1) Cepaep

2) [Tnanmer

3) Hoyt6yk

4) Cwmaprdon

5) Bce sBastrorcs

2. CKOJIBKO aHTHBHPYCHBIX ITPOTPaMM JOJDKHO OBITH YCTAHOBJICHO Ha KOMIThbIOTEpE?
1) OnHa

2) He 6onee Tpex
3) Yewm Gomblire, TEM ITydIe
4) MuHUMYM B

3. YTo 0OBIYHO MBITAIOTCS TIOXUTHTH XaKePhl IPH TUIMYHON (HUIIHHT-aTaKe?
1) JInunsie dotorpadun

2) MMaponu
3) Wudopmamnuio o0 6aHKOBCKOM cUeTe
4) Jenossie daitisl

4. Yro W3 MepeUrCICHHOTO HE ABJSICTCS CETOOHS TPEHIOM B 00JacTh MU(POBBIX
TEXHOJIOTHNA?

1) YBenmaeHne MaKCUMaJIbHOTO 00heMa KOMITAaKT-IUCKOB B CBSI3H C POCTOM 00beMa
XpaHeHHs1 HHpOpMaIui

2) [ToBbIlIEHNE CKOPOCTH Nepeadn JaHHbBIX

3) PacnpocTpaneHre CKOPOCTH HCKYCCTBEHHOTO MHTEIUIEKTa

4) PacnpocTpanenue TeXHONIOIU BUPTYalbHON PEaIbHOCTH

5. Kakune nmporpamMmbl UCTIONB3YIOTCS JIJIsl yMEHbIIEHUst 00beMa (aiiioB?

1) [IporpamMMBI-HHTEPIIPETATOPHI

2) [IporpaMMBI-TpaHCISTOTHI

3) [IporpamMMbI-pe3epBHOTO KOITUPOBAHUS

4) [IporpamMMBI-apXUBaTOPHI

6. B xakom ciyuae Bam moxet noHanooutses CVV2/CVC2- kox 0aHKOBCKOHM KapThi?
1) Omnata TOKYIKH B HHTEPHET-Mara3uHe

2) OO6parienue B cyx0y Momaep Kk OaHka

3) Ormiara MOKyINKY Ha Kacce B Mara3uHe

4) IlepeBon nenHer uepe3 SMS-6ank

7. Nucrpyment Excel, mosBonsromniuii 06001uTh faHHbe MpH 00paboTke HHPOPMAIHH:
1) [pesenrarus

2) CsozHas Tabnuia
3) TekcTOoBBII peaakTop
4) I'padmaeckwuii pegakrop

8. Kakas knaBwuIa Mcrosnb3yeTcst UIs BBIICJICHHS TPYIITBl 00BeKTOB (TIAmoK, (aiinos),
PacIoIOKEHHBIX HE MOApsi?

1) ALT

2) CTRL
3) ENTER
4) SHIFT

9. B yem 3akirogaeTcsl MOJIOKHUTEIHHOE BIMSTHHE COBPEMEHHBIX TEXHOJIOTHH M AIEKTPOHHBIX
YCTPOKUCTB Ha OKPYXKAIOIIYIO Cpeny?

1) CoxkpalieHre 9nciia TpaHCIOPTHBIX MepEMENIeHUN

2) Bonbimas nomns uHGpOpMAIUK, ¢ KOTOPOH PadOTAIOT JFOAH, XPAHUTCS U IepeIacTCsl B
JIIEKTPOHHOM BHJIC

3) Hcnonp3oBaHre CEHCOPOB, JATYUKOB, TAMEPOB, MO3BOJISIOMINAE YIIPABIISATH JOMAMU,

3AaHUSAMHU YU SKOHOMUTD DJICKTPOIHEPIUI0, OTOILUICHUC.




4) Bce BapuaHTHI BEpHBI
10. Kakoii 3HaK HCITONIB3YETCS IJIST YBEOMIICHHSI O TOM, YTO aBTOPCKHUE TIpaBa Ha
MIPOM3BEICHIE OXPAHIIOTCS?

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

3) Byksa «®D»

4) JIoroTHn KOMIIaHUH

11. Kakue TeXHOIOTHH MOKHO MCIIOJIb30BaTh JUIS PacIpoCTpaHeHUs nHpopManuu?
1) OneKTpoHHasl o4YTa

2) BKonTakte

3) Instagram

4) Bce nepeuncnennoe

12. HazoBute Tpu noaxoaa padboTel ¢ uH(GopMarmen?

1) CHCTEeMHBIH, KpUTHIECKHH, TH(HPOBOHA

2) AHaIUTHYECKU, TPOrpaMMHBII, OTKPBITHIN

3) WupopMannoHHBIN, OpraHU3alnOHHBIA, CHCTEMHBIH
4) CHCTEeMHBIH, TIPOTpaMMHBIH, TOYETHBIH

13. Ha3oBuTE OCHOBHBIE IPHUHIMUIIBI 'YMaHU3Ma, KOTOPbIE HEOOXOAMMO YUHTHIBATh MPH
BHEJPEHUN NU(PPOBBIX TEXHOIOTHUH

1) l'apaHTHUM OCHOBHBIX ITPaB YEJIOBEKA, OAIEPIKKA CIa0bIX, BO3MOXXHOCTh (POPMHUPO-
BaHMsI OCHOBHBIX COLIMANBHBIX U HPABCTBEHHBIX Ka4eCTB JIMUHOCTH, TO3BOJIIOMUX CaMope-
aJIM30BaThCs, UCIOIb3Ys OOLIECTBEHHBIE IICHHOCTH

2) HpascTBeHHOE pa3BUTHE JINYHOCTH

3) L{eHHOCTD KU3HU

4) Het npaBuipHOTO OTBETA

14. Ha xaxoM sTame HaxoguTcs ceiyac Poccusa?
1) OTKpBITOE TOCYNAPCTBO

2) DNeKTpOHHOE TOCYAapCTBO

3) J¥cTaHIIMOHHOE TOCYAapCTBO

4) Hudposoe rocymapcTBo

15. Kakue stanbl LudpoBoii 3peocTy MPOXOAUT TOCYAapCTBO?

1) OnekrponHoe, OTKPBITOE, MOJHOCTHIO IH(PPOBOE

2) OneKTpoHHOE , JIMCTaHIIMOHHOE TEXHOJIOTHYECKOE, OTKPBITOE, «yMHOE»
3) OnexrponHoe, OTKpbITOE, JlaraneHTpuyHOE, MOTHOCTHIO HU(PPOBOE, KYMHOE)
4) OnextpoHHoe, OTKpbITOE, JlaTaneHTpUYHOE, MOTHOCTHIO IU(POBOE,
15. Kakue UT cneunanbHOCTH CylecTBYIOT? MHOXKECTBEHHBIA OTBET

1) Bak-ent pazpaborunk

2) ApXHUTEKTOP

3) 1Q-umxenep

4) UX- nuzaitnep

16. Kaxue UT aHanmuTuku cymecTBYIOT? MHOXECTBEHHBIH OTBET

1) CHUCTEeMHBIH aHATUTHK

2) AHaNUTUK aHann3a

3) AHAINTHK TaHHBIX

4) busHec-aHanuTHK

17. Kaxue Tunet UT xommanuii Ber 3HaeTe? MHOKECTBEHHBII OTBET

1) Beb-cepBuchI

2) Craptpek

3) Mobununas pa3paboTka

4) PaspaboTka urp

18. Uro o3nauaer nousatue «VUCA-mup»?

1) V3MeHYMBOCTB, HEOIPEIENICHHOCTD, CIIOKHOCTh, HEIOXOAHOCTh

2) V3MeHYHMBOCTh, HEOXKUJIAHHOCTD, CII0KHOCTh, HEOJIHO3HAYHOCTh

3) V3MeHYnBOCTB, HEOTIPEIEINEHHOCTh, CJIOKHOCTh, HEOTHO3HAYHOCTh
4) V3MeH4nBOCTb, HEOTIPEIEIEHHOCTh, CMEIOCTh CTh, HEOJHO3HAYHOCTh
19. Uto oTHOCHTCS K CKBO3HBIM TE€XHOJIOTHAM? MHOXECTBEHHBIN OTBET

1) TexHoorus NPOBOJHON CBA3U

2) Bonbiie naHHbIe

3) Heiiporexnonoruu

4) CucteMbl pacipesielIeHHOTO peecTpa

20. Yro BBI MOHMMAETE MO/l ACHHXPOHHBIM OHJIaH-00y4eHe?

1) dopmar, pu KOTOPOM KOHTAKT MEXXAY CIIYIIATeJIIMA M TIpeTiojlaBaTesieM 3a/1epXKaH
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BO BPCMCHMU. V4acTHUKYU He MEPECCKAIOTCA B (l)I/ISI/I"ICCKOM OpOCTPAaHCTBE, HE BUIAAT APYT APY-
ra

2) CaymaTens MOTYT OTy4aTh WH(POPMAINio, paboTaTh ¢ He CaMOCTOATENFHO WIIH B
rpymmnax

3) IMponecc B3auMoaeHCTBHS CIyIIaTeN s U NPENoAaBaTeNsl Ha pACCTOSHUM C COXpaHe-
HHEM BCEX IPHUCYIINX O0y4YEeHHIO KOMIIOHCHTOB

4) Her mpaBmibHOTO OTBETA

21. Kakne MHCTPYMEHTHI IPUMEHSIOTCS IPU HCIIOJIB30BAHUN CHUCTEMBI PaCIPEIeICHHOTO
peectpa?

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

Het IMpaBHUJILHOT'O OTBCTA

Vkaxurte HOMCEP NPpaBUJIILHOI'O OTBETA.

1.Yucno b Ha3bIBACTCA NpEACIOM YHCJIOBOU MOCIIEI0BATEILHOCTU yn ,

eciu a1 moboro & > 0. Haitnercs takoe HaTypanbHoe uucio N, 4To i BCEX YJICHOB
HOCJIEN0BATENLHOCTH, HOMEP KOTOPhIX N = N | BHIIONHAETCS HEPABEHCTBO.

Dlyn —b|=e; 2)lyn —bl< &
3)|yn—bl=¢ 4)|yn—-b>& 5)|yn-bl<e
2 im 2L yos 2-us 30 4)-3/5 57
X—3 x-8
3 lim i: 1)-5/2; 2)5; 3)—; 4)+x; 5)0;
x—>2+0x_2

4. Ilyctb a(x) u ﬂ(X) OeckoHEUHO Manble mpu X —>d, OHM Ha3BIBAIOTCS

B(x)

SKBUBJEHTHBIMH, eci ||| m = DI 2)0; 3)1L 4)+o0; 5)ox;

bl > &;

X—a
Beeznerue B 5. Yucno b masweiBaercs mpesmenom ¢ynkimm Y = f(X) npu X —> 400, ecnu s
anams MO60TO MONOKUTEIFHOTO YMCIa & MOXKHO HaWTh Takoe umcno N, uro mma Bcex X,
oompmux N , BEIIOIHAETCS HEPABEHCTBO.
D[f(x)-b|>e 2)|f(x)-bl=e 3)[f(x)-bj<e 4)|f(x)-b<e 5)[f(x)
2
. X®=3x
6. [Im ——= DO, 2)—-3; 3)—o0; 4)+o0; 5)—2
x—>0 X
BBIYHCITHTE TIPOU3BOMHYIO 3aJaHHOM (DYHKIIMH C TIOMOIIBI0 TaOIMYHOTO mporeccopa MS
Excel
1) y=4x2 - 4x + 6 B TOUKE X=2
2) f(x)=3cos3x B Touke X=T1/2
3) f(x)=21g2x B Touke x=10
4) f(x)=In3(x)+3x2-log2x B TOUKE 8.
VKauTe HOMep IPaBUILHOTO OTBETA.
1. [To onpenenenuto, f '(Xo ) =
. fxo+ax)-f(xg) .y . flxo+Ax)-f(xo)
D lim A »2) lim A !
Ay—0 y AX—0 X
3) I f(X0+AX)_f(X0). 4) I- f(y)_f(XO+AX)
I m ’ I m ’
AX—0 Xp +AX AX—0 Ax
Anddepen- f(x)— f(xg +Ax
HAJIBHOE 5) ||m ( ) ( 0 );
HCUHCIICHHE AX—0 AX
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2. 3nagenue npomssomHoit pyrximm Y = INsin ; BTouke X = 0 pasmo:

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

X3
3. 3HaueHue Npou3BOAHON QyHKIUHN Y = (X2 +1) B TOUKe X() = 1 paBHO:
)3, 2)6; 3)3In2; 4)2(In8+1); 5)4(In8+1),

x:\/l—t2

y = arcsint

D——gf;ZN—J——;3%£;4%4;SZWL4%
1-t 2\1—t2 t
y

5. 3HaveHue MPOU3BOTHON HESIBHO 33JaHHOM (YHKIHH arctg - = E |I'](X2 + y2) B TOYKE
X

d
4. IIponsBogHas d_y GbyHKIIN 3aJJaHHOW MTapaMEeTPUYECKH, paBHA!
X

(1,0) PaBHoO:
) 0 2L 3d-L 42 5-2
6. Ecmu pynxums | (X) MMeeT B TouKe X()  JIOKalIbHEIN SKCTpeMyM 1 tuddepeHumpyema 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)

3ananue 1. HaliTu yacTHBIE IPOU3BOAHBIEC IEPBOTO U BTOPOTO MOPSIKA U MOTHBIH

. X
muppepernman Gynkmuu Z = SIN —;

y
3ananue 2. Onpeneuts rpamuent Gynkmn Z = IN(X —y?) srouke M, (1,0) .

3ananne 3. Uccnenoars Ha sxketpemym dynkumio Z = X2 — 2y2 +3xy—x+1.
3ananue 4. 3agana QyHKUUS JBYX NEpEeMEHHBIX Z=><H Y, Haiiru: 1)

0%z 0°z
DyuKiH 4aCTHBIC MPOU3BOHBIC BTOPOTO MOpAIKA —-, a—z; 2) nonHblit aud dhepeHnman
HECKOJBKHUX X y ) )
MEePEMEHHBIX 0“2 0“2
(dhyHKIHU dZ ; 3) cMelIaHHbIe YacTHBIE IPOU3BOIHBIC oxoy ' dyox ; 4) TrpagueHT
(hyHKINH z—=FCx») B TOYKE I\éKQﬂ 2
3ananue 5. MccnenoBarh Ha 9KCTPEMYMBI (DYHKITHEO é—ﬁ%
YKakuTe HOMEp NPaBUIHLHOTO OTBETA!
4
1 [ (3—2x)"dx
5 5 5
3-2X 3—2X 3—2X
DL——J—+C;2)—L——)—+C;3)L——l—+c
5 10 10
Hnrerpansaoe dx
ucuucCIeHuE | 2. _[ ;
N3—-2X

1) -v3-2x+C; 2)2J3-2x+C; 3)/3-2x+C;
dx
3|

1-10x’
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1) InL—10x+C; 2) 01InL—10x+C; 3)—01Inl—10x+C;

4I COSX X:
—7 0
sin™ x
1)—#3+C; 2);3+C; 3)—;5+C;
3sin” x 3sin” x 5sin” x

5. 13\/5—6xdx;
3 4
1)—13\/(5—6x)4+C; Z)M; 3)—#+C;
8 4 3(5—6X)2
6. je*&%;
1)e‘&+C; 2)%e‘/§+c; 3)2e‘/§+C;

YKkaxuTe HoMep NPaBUILHOTO OTBETA.

1. Jlupdepenrmansroe ypapuenue Y" + (y')3 +siny =0 ects ypasHenue...nopsaaka
1) 1-ro; 2)2-ro; 3)3-ro; 4)4-ro;

2. YacTHBIM pelIeHHEeM YpaBHEHUS y' —-Yy= O sBnsercs Qpynxuus:

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

. 2
3. Kakast u3 QyHKuMii ABIs€TCS YaCTHBIM perenueM ypasnerus X -y =17

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

4. Kakas u3 GyHKIMH HE SIBISETCS YAaCTHBIM PELICHHEM YpaBHEHUS y' =sinx?

15
Huddepen- 1) y=cosx—2; 2)y=-cosx—2; 3)y=—-cosX; 4)y=r—CosX;
ITUAJIbHBIC 2
YpaBHEHUS 5. JIuHeHHBIME OMHOPOAHBIM ypaBHeHHEM |l-ro mopsinka ¢ mOCTOSHHBIMEU KOA(PPHUIUESHTAMA
SABJISICTCS YPABHCHHUE. ..

Il
o

1)y =sinx+2; 2)y"+4y +3y=e*; 3)y"+4y +3y=0; 4)y"+4xy’ +3y
y

6. Ypapuenne Yy +-— = y2 SIBIISIETCS ...

1) JIuneitapiM nuddepeHnaibHbIM ypaBHEHHEM.

2) YpaBHEHHEM C Pa3ETSAIONIUMUCS TIEPEMEHHBIMHU.

3) MuddepenipanbHpiM ypaBaeHHeM 11-ro mopsijka, 0myCKaIIM
MOHIDKEHHE TOPSIIKA.

4) YpaBHenueM bepHyiu.

7.3 Bonipocs! AJ1st MPOMEKYTOYHOM aTTeCcTAlMU

pONE

Bomnpocs! k 3a4ery

[Ipoeknus BekTOpa Ha OCh. JIMHENHAs 3aBUCHMOCTh BEKTOPOB.

N-MEpHBIE BEKTOPBI U ONEPALIUU HAJl HUMH.

[ToHsITHE TMHEWHOTO U €BKJIMA0BA TPOCTPAHCTBA.

JlekapTroBa cuCTEMa KOOPAMHAT Ha IUIOCKOCTH M B IIpocTpaHCTBE. Moayib BeKTOpa.
Harmpasnsiromye KOCUHYCHI.

JInnelHbIe ONepaly HAJl BEKTOPAMH, 3aJaHHBIMU IIPOCKIUSAMHU. Y CIIOBUE KOJUIMHEAPHO-
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25.
26.
27.

28.
29.
30.
31.
32.
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34.
35.
36.

37.
38.
39.
40.
41.
42.

CTHU BEKTOPOB.
HaxoxaeHue paccTosiHUSI MEXIY JBYMs TOUKaMHU.

[lenenue oTpe3ka B JAHHOM OTHOIIEHUU.

CkanspHoe mpou3BeieHHe IBYX BeKTOpoB. CBOMCTBA CKANIIPHOTO MTPOU3BEICHUS.
CkansipHO€ TTPOM3BEICHUE IBYX BEKTOPOB B KOOPAUHATHOM (popme.

. YpaBHEHHE JIMHUH Ha IUIOCKOCTH. [1aH cocTaBieHus ypaBHEHUS JIMHUH.
. YpaBHEeHHE MIPSIMOH ¢ yrIIOBBIM K03 puimeHToM.
. YpaBHEHHE MPSIMOW, MPOXOSIIeH Yepe3 TOYKY B 33aJaHHOM HAlpaBJICHUH, 4Yepe3 JIBe

TOYKHU.
Brruncnenue yria Mexay IByMs IPSAMBIMU Ha IJIOCKOCTHU. Y CIOBHS MApaJUIENbHOCTH U
NEPIEHIUKYJISIPHOCTH IIPSIMBIX.

VYpaBHEHHME TOBEPXHOCTH B MpocTpaHcTBe. IlnockocTs. YpaBHEHHE IIOCKOCTH, MPOXO-
JLIEeN Yepe3 NaHHYI0 TOYKY U MMEIOIUI JaHHBIM HOPMaJIbHBIN BEKTOP.

VYron Mexay ABYyMs IIOCKOCTSAMH. Y CIIOBUS NApajuIEIbHOCTH M NEPIEHANUKYISIPHOCTH
JIBYX IIJIOCKOCTEH.

[Ipsimas nuHMA B npocTpaHcTBe. KaHOHMYECKNEe ypaBHEHUA NIPSAMON. YTOI MEXIY IBYMS
IIPSAMBIMH. Y CIIOBHS IAPAJUIEIIBHOCTU U NEPIEHANKYIISIPHOCTH IIPSIMBIX.

VYron Mexy IpsAMOH U MJIOCKOCTBIO. Y CJI0BHS NApaJUIEIbHOCTH U NEPIEHIUKYIISIPHOCTH
IIPSIMOM U INIOCKOCTH.

Onpenenurenu 1-ro, 2-To U n-ro nopsAakoB. Mx cBolcTBa.

AnreOpanyeckue JOMOTHEHUS W MUHOPHI onpenenutens. Ux omnpenenenus. [[Ba cBoii-
CTBa ONpPE/ETICHUs C UCIIOJIb30BaHUEM AIreOpPandecKUX JOMOIHEHHH.

MaTtpu1iibl ¥ UX BUABIL.

Cnosxenue matpul. Y MHOKEHHE MaTPHUILL HA YHCJIO.

YMHOKEHUE MaTpHull.

Oo6parnas matpuia. E€ BeranciieHue.

Panr matpunel. Ero cBolicTBa U BBIYUCIICHUE.

Pemenue cuctem nuHeNHbIX ypaBHeHUH 1o popmyinam Kpamepa. MccnenoBanue.
Pemenue cuctem TMHEHHBIX YpaBHEHHUI B MATPUYHON (hopMe.

Pemrenue cucreM IMHENHBIX ypaBHEeHUH 110 MeTony I'aycca. basucHbiil muHop. basucHbie
1 cBOOO/IHbIE HEU3BECTHBIE cUcTeMBI. VccnenoBanue.

Yro Takoe aCHHXPOHHOE OHJIaiH 0OyueHue.

YTO OTHOCHTCS K CKBO3HBIM TEXHOJIOTHSIM.

Kakue stansl HugpoBoii 3peaocTH MPOXOIUT FOCYIapCTBO.

. Kakue TexHonornu MoxHo MCIIOJIb30BaTh JJIsl pacpOCTpaHeHUsI HH(POpPMaLIUK.

Kakoi1 3Hak ucronb3yeTcs A yBEAOMIIEHUS O TOM, YTO aBTOPCKHUE IIPpaBa HA MPOU3BEE-
HUE OXPaHSIOTCA.

B ueMm 3axirouaercs MOJIOKUTEIBHOE BIUSHUE COBPEMEHHBIX TEXHOJIOTMH M JJIEKTPOH-
HBIX YCTPOWCTB Ha OKPY>KAIOIIYIO CPELY.

Yro takoe Big Data.

Teopema o pasnoskeHHnH BEKTOpa MO 3a/laHHOMY 0a3ucy.

BekTopHble U ckansgpHble BennuuHbl. KojulMHEapHbIE M KOMILIaHApHBIE BEKTOpHI. PaB-
Hble BEeKTOPBI. C10KEHNE BEKTOPOB.

BelunTanue U yMHOKEHHUE BEKTOPA HA YUCIIO.

JIuneliHbIE OnIEpaTOpHI.

CoOcTBeHHbIe BeKTOpbl. COOCTBEHHBIE YUCIIA.

KBanpaTtuunbie popmbl.

JIuneitHast Mosienb OOMeHa.

Mopens JIeoHThEBa MHOTOOTPACIIEBOM SKOHOMUKH.

Bonpocsl Kk 3k3ameny
[Tonatue QpyHKIUH.
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Knaccudukamus QyHkimii.
CrniocoOw1 3aganust GyHKITAN.
BbeckoneuHo Manbie 1 6ECKOHEYHO OOJbIINE BETUYNHBL. J|eHCTBHS HaJ HUMH.

[Ipenen nocnenoBareIbHOCTH.

Teopemsl 0 ipenenax.

[TepBriii 3aMeuarenbHbINA Mpeed.

Bropoii 3amedarenbHblil Ipeaen.

[Tpenen pyHKIMU B TOUKE.

. OgHOCTOpOHHME TIpeAebl (PYHKIIUU B TOUKE.

. HenpeppiBHOCTD (hyHKITUH B TOUKE.

. Onpenenenue MpoU3BOAHON, €€ TEOMETPUUYECKUN, MEXAaHWYECKHH, U SKOHOMHUYECKUU
CMBICII.

[TpaBuna nuddepenHurpoBanus (MIPOU3BOIHAS CYMMBI, IPOU3BEACHHS U YaCTHOTO).

[IpounsBoaHas CIOXHOU (PyHKIIHH.

[TpousBoaHAsI HESIBHO 3aJaHHOW (DYHKITHH.

[TpousBoanas GpyHKIMY, 33JaHHON TApaMETPUUYECKU.

KacarenpHas 1 HOpMaslb K KpUBOM.

[Tpou3BoAHbBIE BBICHINX MOPSIKOB.
[TocTOSIHCTBO M1 MOHOTOHHOCTH (DYHKITUH.

Tabuia mpou3BOAHBIX (BBIBOI I GyHKIMH Y =a*, Yy =SinXx).

Juddepenunan GyHKIUNA U €T0 TEOMETPUUECKHUI CMBICIL.

[Tpumenenne nuddepennnana B mpuOIMKEHHBIX BEIYUCIEHIX. [Ipumep.
[TpousBoanblie u quddepeHransl BHICIIUX TopsSaKoB. [Ipumep.
Teopema depma (H0Ka3aTENBCTBO), €€ TEOMETPUUECKUN CMBICI.

Teopema Pomst (1oka3aTenbCTBO) €€ FTeOMETPUUECKHI CMBICIT
Teopema Jlarpanxa, €€ reOMETpUYECKHI CMBICI U CICIACTBUA U3 HEE.
o0

" . 0
[TpaBuiio Jlonurans Ans packpbITHs HEOIPEAEIEHHOCTEH BHIA: [6} , [ } . [Ipumepsr.

o0

Heob6xonumble U 1ocTaTOuHbIE YCIOBUS Bo3pacTaHus (yObIBaHUs) (QyHKIIMU Ha OTPE3KE.
ITpumep.
Heob6xonumblie yCIoBUS CyIIECTBOBAHUS SKCTpeMyMa (DYHKIIMU Ha OTpE3Ke.
[TepBoe u mocTaroyHOE YCIOBUE HATHYMS dKCTpemyMa (GyHKIUM B Touke. [Ipumep.
Bropoe nocrarouHoe yciaoBHe HAIM4YUs SKCTpeMyMa B Touke. [Ipumep.
UccnenoBanue rpapuka (QyHKIMHM Ha BBIMYKJIOCTb M BOTHYTOCTb, TOUKHM MeEperuoa.
ITpumep.
Haxoxnenue acumnror rpaguka pynknuu. [Ipumepsr.
[TonHoe uccnenoBanue GpyHKIMU U TocTpoeHue rpaduka. [Tpumep
[TonsiTe pyHKIUU HECKONBKUX MTEPEMEHHBIX.
YacTHOE U MOJIHOE NPUPALEHUS.
YacTHble MPOU3BO/IHBIE U YaCTHbIE AU(QepeHIInaIbl.
[Tonueiit tuddepennnran GyHKIMHU HECKOIBKUX IEpeMeHHBbIX. [IpumMepsl.
YacTHble MPOU3BOJHBIE BBICIIUX TMOPSIAKOB (YHKIMU HECKOIbKHX IE€PEMEHHBIX.
ITpumep.
[TonsiTue nepBooOpa3HOi It JaHHOM (QYHKIIMK M HEONIPEIeNEHHOTO HHTErpaa.
Tabnuia HHTETPaoB.
CBolicTBa HEOIIPEIENEHHOTO UHTErpaIa.
WNHTerpupoBaHne 3aMEHOM IEPEMEHHOM U TIO YaCTSAM U1l HEONPEAEIEHHBIX HHTETPAJIOB.
ITpumep.
. nTerpupoBanue paunoHalbHbIX Apooei. [Ipumepsr.
. HTerpupoBanue TpUroHoMeTpuueckux QyHkui. [Ipumepsr.
. nTerpupoBanne HEKOTOPBIX UppallMOHaNbHbIX QyHKIUH. [Ipumepsl.
. 3ajaya O BBIYMCIICHUH IIJIOLIAAN KPUBOJIMHENHON Tpanenuu. lloHATHE onpenesneHHoro
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UHTErpaa.

48. CpoiicTBa onpeeIEHHOrO HHTErpaa.
49. ®opmyna Herorona-JleiiOHuIa 17151 BEIYUCIICHUS OTpeAeiEéHHOro nHTerpana. [lpumep.
50. MeTonpl MOACTAHOBKM M TO 4YacTsM JJisl BBIYHMCICHHUS ONPEAeNEHHOrO HHTEerpaia.

IIpumepsl.

51. IlpumeHeHue ompenenéHHOr0 HHTErpana K BBIYUCIEHHUIO OOBEMOB TeNl BpaIlCHHS.

ITpumep.

52. [IpumeHeHue omnpeAenéHHOr0 MHTErpaia K BBIYMCICHUIO IUIOMIAJIEH IUIOCKUX (UTYP.

ITpumep.

53. Tlonarune muddepennmnansHoro ypaBHeHus. Ilopsimok, oOimiee W YacTHOE pelIeHHE.

Havanensie ycnoBus. [Ipumep.

54. Tluddepenumanbable ypaBHeHUs | mopsaka ¢ pa3aessiolIUMUCA TEPEMEHHBIMU U UX

pewenue. [Ipumepsr.

55. Omnopoansie quddepeHnnanbapie ypaBHeHHS 1 opsiika v ux pemienue. [Ipumep.
56. Jluneiinsie nuddepennnanpubie ypaBHeHus | nmopsaka u ux pemenue. [Ipumep.

8 YueOHO-MeTOAMUYECKOE U HH(POPMANIMOHHOE 00ecniedeHne TUCIHIIHHbI

1.

2.

3.

8.1 OcHoBHas JiuTeparypa

Bricmias maremaruka Ajis 9KOHOMHUCTOB [DJIEKTPOHHBIM pecypc] : COOpHHK 3aaad:
yuebHoe mocodue / . Y. bobOpuk [u ap.]. - 3-¢ u3ad., uchp. - DiIeKTpoH.Jad. - M. :
Nudpa-M, 2019. - 539 c. - (Breiciiee oOpa3oBanue - bakanaBpuar). - BHenmHss ceblika:
http://znanium.com/go.php?id=989742

Kypc BeIciieit MaTeMaTuku A7l SKOHOMHCTOB [ DNEeKTPOHHBIN pecypc] : yuebHuk / [b. M.
Pynwik u np.] ; mox pexn. P. B. Carutosa. - Onekrpon.aan. - M. : Uadpa-M, 2019. - 647 c.
- (Boiciee  obOpazoBanme -  bakamaBpuar). - Buemnsss  ccpika:
http://znanium.com/go.php?id=989794

Ocanuuit, FOpuit Muxaitnosuu. uddepenunansabsie ypaBHEeHUs [ DIEKTPOHHBIN pecypc|
: yueOHOe mocobue / FO. M. Ocamuwmii. - Dnexrpon.nan. - Mocksa : UHOPA-M, 2019. -
157 c. - Bremmnss cepiika: http://znanium.com/go.php?id=1039633

[[unaue, Bukrop CemeHnoBuu. Briciias maremaTrka [ D1eKTpOHHBINA pecypc] : yueOHUK
/ B. C. IllunmaueB. - OnekTpoH.naH. - M. : Uudpa-M, 2021. - 479 c. - (Beicuee
obpazoBanue). - Buemnss cepuika: http://znanium.com/go.php?id=990716

8.2 JlonoJiHUTEeIbHAS JIUTEPATYPa, B TOM YHCJIe METOAHYECKHE YKAZAHUS:
Wpanosckas, B.FO. Maremaruka. Kparkuii Kypc W 3aaHus Uisl UHIWBUIYaTbHOTO
BBITIOJIHEHUSI [ DNEKTPOHHBIN pecypc] : yueOHoe mocoOue it CTyACHTOB, 00yUJarOImnXCs
no HampaieHussM noArotoBku 38.03.01 «Oxonomukay, 38.03.02 «MeHemKMEHT,
35.03.06 «Arpounxenepusi», 15.03.02 «TexHonornueckue MamuHbl 1 000pyIOBaHUEY,
19.03.03 «IIpomyKThI MUTaHUS  KUBOTHOI'O IIPOUCXOXKICHUS, 27.03.01
«Cragmapruzams u Metpoiorus», 36.03.02 — 3oorexnms, 35.03.02 — TexHomorus
JI€CO3aroTOBUTENbHBIX M JIepeBolepepadarplBalONMX Mpou3BoACTB, 35.03.07 —
TexHonOrus MNPOU3BOJACTBA M IEpepadOTKU  cenbcKoxo3sicTBeHHOM, 35.03.05 -
CanoBoactBo, 35.03.04 — Arponomus, 35.03.01 — Jlecnoe neno / B. FO. NBaHoBcKas ;
Mun-Bo cein. xo3-Ba P®, Bonoroackas I'MXA, Unxenep. dax., Kad. Texuny. cucrem B
arpoOu3Hece. - DnekTpoH. naH. - Bomorma ; Monounoe : ®I'BOY BO Bomoroackas
I'MXA, 2021. - 221 c.

Iopenos, H. A. Pasurue wundopmamuoHHOro ooOmecTBa: LU(ppoBas SKOHOMHKA :
yaeOHoe mocobme st By3oB / H. A. Topeno, O. H. KopabneBa. — Mocksa :
WznarensctBo FOpaiit, 2020. — 241 c. — (Bricmiee oopazoBanue). — ISBN 978-5-534-
10039-6. — URL : https://urait.ru/bcode/454668

Ceprees, JI. . Hudposas sxoHoMHKa : yueOHUK st By3oB / JI. M. Ceprees, A. JI.
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10.

11.

12.

13.

14.

KOnaunoga ; nmon penaxuueit JI. Y. CepreeBa. — Mocksa : UznarensctBo IOpaiit, 2021. —
332 ¢. — (Bricmee o6pazoBanue). — ISBN 978-5-534-13619-7. — URL
https://urait.ru/bcode/477012

Kpacc, Makcum CemenoBuy. Maremartuka [Uisi SKOHOMHYECKOTo OakanmaBpuara
[DnexTponnsii pecype] : yueonuk / M. C. Kpacc, b. I1. UynpsiHoB. - DneKTpoH.1aH. - M.
: Uadpa-M, 2017. - 472 c. - BHemnss cepuika: http://znanium.com/go.php?id=558399
PxeBckuii, Cepreit BmamumupoBuu. Beicimias maremaruka [DaeKTpoHHBIM pecypce] :
yueOnuk / C. B. PxkeBckuii. - Onexrpon.nan. - M. : Undpa-M, 2018. - 814 c. - Bremnss
ccpiika: http://znanium.com/go.php?id=1014067

Kypc BbIciieii MareMaTuku )11 SKOHOMHUCTOB [ DJIeKTpOHHBIN pecypc] : yueOHuk / [b. M.
Pyneik u np.] ; mox pen. P. B. Carutosa. - Onekrpon.aau. - M. : Uadpa-M, 2019. - 647 c.
- (Beicmee  obOpazoBanme -  bakamaBpmar). - Buemnsis  ccbuika:
http://znanium.com/go.php?id=989794

Py6amkuna, E. B. Jluneiinas anre6pa. JIuneitneie oneparopsl. KBaaparuunsie GhopMEI.
KomrmnekcHbie uncna [DnekTpoHHbiil pecypce] : yuebnoe nocodue / E. B. Pybamkuna. -
Onekrpon.jad. - M. : HWudpa-M, 2016. - 38 c. - Buemnsisi  ccpuika:
http://znanium.com/go.php?id=544419

Bricmias Maremaruka Juisi SKOHOMUCTOB: YUeOHUK ISl CTYACHTOB BY30B, 00y4Yaroluxcs
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

AHanmuTH4YecKass TeOMETpUs Ha IUIOCKOCTH: MeTronuyueckue yKazaHus Il CTYJAEHTOB
OakanaBpuara HarpaieHUH moaroToBku 35.03.02 — TexHOJIOTHS 3arOoTOBHTENIBHBIX U
nepeBornepepadarpiBaomux — npousBonacts, 35.03.04 — Arponomus, 35.03.05 —
CazmoBoACTBO, 35.03.07 TexHonorus MPOU3BOJICTBA u nepepadoTKu
CeIbCKOX03siMCcTBeHHON mpoaykiuu, 36.03.02 3oorexnus, 35.03.01 Jlecnoe nemno,
110800 — Arpoumkenepus, 151000 — TexHonornueckre MalIMHbBI U 000PYIOBaHUE,
221700 — Crannapruzamus u metposorusi, 260200 — IIpoayKTsl TUTaHUS )KUBOTHOTO
npoucxoxaenus, 38.03.01 — Dxonomuka, 38.03.02 — MeHemKMeHT. (O4YHas, 3a09HAs U
ouHO-3a04yHast popmbl 0Oyuenus) / CoctaBuia K.3.H., JIOUEHT Kadenpsl MaTeMaTHUKU U
mexanuku B.JO. UBanosckas.— Bomorma—Momnounoe: U1 BIMXA, 2016. — 25 c.
AHanmuTH4eckas TeOMETpHsi B mpocTpaHCcTBe: Meronuueckue ykazanus. / CocraBuiia
K.9.H., JOUEHT Kadenpsl Marematuku u mexaHuku B.}O. VBanosckas.— Bomorma—
Monounoe: U1 BTMXA, 2017. — 26 c.

DJeMeHThl JHHEHHON anreOpbl: yueOHO-METOAMYecKoe TMOCOO0Me IS CTYIACHTOB

OakanaBpuara HampasieHud mnoaroroBku 38.03.01 — Oxonommka, 38.03.02 —
Menemxment, 35.03.02 — TexHOMOTUs 3aroTOBUTENBHBIX U JiepeBoIiepepadaTbIBatOIINX
npou3BoacTB, 35.03.06 — Arpounskenepusi, 15.03.02 — TexHosOrH4eCKrUe MAIIUHBI U
obopynoBanue, 19.03.03 — IIpoaykTsl MNUTaHHUS >KUBOTHOTO IPOUCXOXKJICHHS.

/CocTtaBuiia K.3.H., JOLEHT Kadenpsl Marematuku W mexaHuku B.FO. HBanoBckas.—
Bonorma—Monounoe: U1 BTMXA, 2016. — 53 c.

Jluneiinas anreOpa: ydueOHOe mocoOue ISl CTYIEHTOB SKOHOMHYECKOTO (akynprera. —
Bonorna-Monounoe: U1 BIMXA, 2016. — 108 c.

BektopHas anrebpa: MeETOOWYECKHE YyKa3aHWS W 3aJaHUs JJIs  CaMOCTOSTEIBHOMN
pabotel crynentoB BI'MXA wum. H.B. Bepemaruna, wusyuarommx IUCHUTUTHHY
«Maremaruka», 2-¢ uzn. — Bomorma—MomouHoe: PemakimmoHHO-H3IaTeIbCKUA OTACST
BI'MXA, 2016. — 26 c.

HubdepennmnanbHoe wucuuciaeHue QYHKIMA OMHOW UM HECKOIBKHUX IEPEMEHHBIX:
MeToanueckne yKkazaHus U 3aaHusl Ui CaMOCTOSATeNbHOW paboTeny/ Paszpad. FO.A.
[TnoraukoBa, H.B. CrapkoBckas. — Bomorma—Monounoe: Bonoroackas ITMXA, 2016. —
56 c.
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15. KomrunekcHble uncina: yueOHo-MeToauueckoe nmocodue ais cryaenro BTMXA um. H.B.
Bepemarnna, u3ydaloomux IUCHUIUIMHBI «Maremaruka», «Bbicmias Maremarukay,
«Maremarnyeckuii ananu3y» / CocraBuna H.B. CrapkoBckas. — Bonorma—Momnounoe: UL
BI'MXA, 2016. — 54 c.

16. Ilpenensl ¥ HEMPEPBHIBHOCTH: METOAMYSCKHUE YKa3aHUS U 3aJaHUS IS CAMOCTOSITEIIbHON
pabotsl / Pa3pab. M.I. IlnotaukoB u np. — Bonorna—Momnounoe: Bonoroackas TMXA,
2016 — 36 c.

8.3 IlporpammHoe odecnieuenue u MHTEepHeT-pecypchl:
JInueH3MoHHOE IPOrpaMMHOe ofecnedeHue:

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. 0TCYCCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 sepcuu 1.6.

1C:IIpennpusitue 8. Kondurypanus, 1C: byxrantepus 8 (yue6Has Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC KoncynpsrantlImroc

Kaspersky Endpoint Security ans 6usneca CtaHmapTHbIN

CB000aHO pacipocTpaHsieMoe JMIEH3HOHHOE IPOrpaMMHoOe o0ecreyeHue:

OpenOffice

LibreOffice

7-Zip

Adobe Acrobat Reader

Google Chrome

B T.4. OT€CYECCTBCHHOC

Sunexc.bpaysep

NudopMannoHHbie ClIPAaBOYHbIE CHCTEMBI
— Eannoe okHO focTyna k 00pa3oBaTenbHBIM PECypcaM — PEKUM JOCTYIIA:
http://window.edu.ru/
— UIIC «Koncynprantllmocy — pexum noctymna: http://www.consultant.ru/
— UnTepdaxc - LleHTp packpbITHsi KOpHOpaTHBHOW MH(OpMauu (cepBep pacKpBITHS
uH(popManum) — pexuM roctymna: https://www.e-disclosure.ru/
— Nudopmarmonno-npasosoit nopran TAPAHT.RU — pexum nocryma:

http://www.garant.ru/
— ABTOMaTH3MpOBaHHas cripaBouHas cuctema «Celbxo3TeXHuKay (Web-Bepcust) - pesKum
noctym: http://gtnexam.ru/

IIpodeccuonanbubie 6a3bl JAHHBIX

— Hayunas snexkrponnas o6uoaunoreka eLIBRARY.RU — pexxum mocryma: http://elibrary.ru

— Haykomerpuueckas 6a3a maHHBIX SCOPUS: 6a3a JaHHBIX pedepaTroB U MUTHPOBAHUS — PEKUM
noctyna: https://www.scopus.com/customer/profile/display.uri

— OdunmanbHbii cait denepanbHON CITYKObI TOCYIAPCTBEHHOM CTaTUCTHUKU — PEKUM
nocryma: https://rosstat.gov.ru/ (OTKpBITBIH TOCTYII)

— Poccuiickas Akagemust Hayk, OTKpBITBIA JOCTYIT K HAyYHBIM KypHajIaM — PeKUM
noctyna: http://www.ras.ru (OTKpbITBIN TOCTYTI)

— OdunmanpHbIi callT MEHHCTEPCTBA CEIIBCKOTO X03siicTBa Poccuiickoit deaepanun —
pexum pocryna: http://mex.ru/ (OTKpsITHII JOCTYIT)

DJIeKTPOHHBbIE OMOJINOTEYHbIE CUCTEMBbI:
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http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/

DNeKTpOoHHBI  Oubnmuoreunblii  karamor Web HWPBUC — pexum  nmocryma:
https://molochnoe.ru/cqi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
- OBC JIAHD — pexxum moctyna: 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/

- DnekTpoHHas OHMOIMOTEKAa M3IaTEeIbCKOTo IIeHTpa «AKamemusi». https://www.academia-
moscow.ru/elibrary/ (xomexuus CITO)

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

9. MaTepna.nbﬂo-Texnnqeclcoe o0ecnmeuyeHue AUCHHUIIIINHBI

9.1 HaumeHoBaHHe TNIOMEINEHWH /UIA TPOBeJeHUs] BceX BHAOB Y4eOHOI
JesITeIbHOCTH, TNPEAYCMOTPEHHOl Y4YeOHBIM IUIAHOM, B TOM 4YHCJe NOMeIIeHus IJsl
CaMOCTOSITe/IbHOI PadoThbl, ¢ YKa3aHHMeM Ilepe4yHsi OCHOBHOIO 000pYyl10BaHHs, y4eOHO-
HAIVISIAHBIX OCOOMI M MCII0JIb3YeMOI'0 IPOrPaMMHOI0 0ObecnedeHust

VYuebnas aynutopust 4205 nist npoBeneHust 3aHATHIA JIEKIIHOHHOTO U CEMHUHAPCKOTO THIIA
(pakTUYECKUE 3aHATHS); TPYNIIOBBIX U UHAWBUIAYAJIbHBIX KOHCYJIbTALUI; TEKYILEro KOHTPOJISA U
IpOMEXYTOUHOM artectanuu. OcHaleHHOCTh: Y4eOHas meOenb: croibl — 35, CTylnba — 79,
nocka menoBas, kadeapa. OcHOBHOE 000pynoBaHME: 3KpaH JuIsd IpoekTopa 1 1T, mpoekTop - 1
IIT., KOMIIbIOTEp B Komiwiekre - 1 it [lporpammuoe oGecmeuenue: Microsoft Windows 7
Professional JInuensun 49230531, Microsoft Office Professional 2007 JInuensuu 42543554

VYuebnas aynmutopust 4307 1 NMpOBEACHUS NMPAKTUYECKUX 3aHIATUH W OpraHU3alUU
IPAaKTUK; TMPOBEJNECHUS TPYNIOBBIX M HMHIUBUAYAJIbHBIX KOHCYJIbTALUH; IMPOMEKYTOYHOMN
arrectanuu: OCHAIEHHOCTh: YueOHas MeOenb: cToibl — 12, cTynbsa — 24, qocka MenoBas, mkad
JUISL XpaHEHUs y4. MaTrepuana.

VYuyeOnass ayautopuss 4203 KommbloTepHBI Kiacc, A NPAKTUYECKUX 3aHSATHUH,
CaMOCTOSITEJIbHONW paboThl CTyneHTOB. OCHAIIEHHOCTh: Y4eOHast MeOelb: CTOJ MpernoaBarels,
KOMIBIOTEpHBIE CTONBI — 15, KommbroTepHble Kpecia — 16; OcHoBHOe oOopynoBaHue: 15
KOMITBIOTEPOB C JIOCTYIIOM B 3JIEKTPOHHO-00paszoBarenbHy0 cpeny Axanemuu, ObC u cerun
Uurepuer. [IporpammHoe obecrnieuerne: Microsoft Windows XP Jlunensust 17997859 Microsoft
Office Professional 2007 JInnensum 42543554 Consultant Plus JInnensns 426324, 511546,
cucrtema napayiensHoro Boxaenus: HK "Arponasurarop mmtoc"+ Tpenaxep — cumynsatop.

9.2 Obecneuenue odpasosanus s jun ¢ OB3

Jlia obecnieueHus: 00Opa30BaHUsS MHBAIWJIOB U JIMI[ C OTPAHUYEHHBIMU BO3MOXHOCTSAMU
310pOBbsl pean3alysl JUCUUIUIMHBI MOXKET OCYILIECTBIIATHCA B aJallTUPOBAHHOM BUJE, UCXOJS
U3 MUHIUBUIYATbHBIX ICUXOPU3NYECKUX OCOOEHHOCTEH U IO JIMYHOMY 3asiBJICHUIO 0Oydaroliie-
rocs, B 4aCTU CO3AAaHUs CIIELUANIBHBIX YCIOBUM.

B cneunanbHble yCIOBUS MOTYT BXOJWTH: NMPEAOCTABICHUE OTAEIbHOM ayaUTOpHH, He-
00XOAMMBIX TEXHHYECKMX CPEICTB, NMPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOIIETO0 HEOOXOIUMYIO
TEXHUUYECKYIO MTOMOIIb, BBIOOP (hOPMBI MPEJOCTAaBICHUS UHCTPYKIUU IO MOPSAKY MPOBEIEHUS
TEKYIIEro KOHTPOJSA M IPOMEXYTOUHOM aTrTecTaluy, MCIOIb30BaHUE CIIELHAIbHBIX TEXHUYE-
CKHX CpECTB, IIPEIOCTaBICHNE NIepephIBa ISl IpUEMa MUY, JIEKAPCTB U 1.

JUig M ¢ OrpaHUYEHHBIMU BO3MOXHOCTSIMU 30POBbsI IIPEIYCMOTPEHA OpraHU3alusd
KOHCYJIbTAIMH ¢ NCIIOJIb30BaHUEM 3JIEKTPOHHOM MOYTHI.

VY4eOHO-MeToIMYecKUe MaTepualibl Ui CaMOCTOSTEIbHONM pPabOThl OOydaIOIIMXCS M3
YHClla MHBAJIKU/IOB U JIUI C OTPaHUYEHHBIMU BO3MOKHOCTSIMU 370poBbst (OB3) npegocrasistorcs
B popMax, aJalTUPOBAHHBIX K OTPAHUYECHHUSAM HX 370POBbsl M BOCHPUSATHS HH(DOPMAIIH:

JUig U1 ¢ HapyLIEHUSIMU 3PEHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,
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https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/
http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

— B popMe IEKTPOHHOTO TIOKYMEHTA.

JUJ1st TUTI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHo opme,

— B (hopMe 3IEKTPOHHOTO IOKYMEHTA.

JJist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpEYCHb MOXKET OBITh KOHKPETH3MPOBAaH B 3aBHCHUMOCTH OT KOHTHHICHTA
00y4aroIIMnXCH.
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10. KapTa KOMIICTCHIHUHU JUCHUIIJITUHBI

MaremaTuka

Llens AUCIIHIITIHEL

nath 0a30BbIe 3HAHUS B OOJIACTH MaTeMaTHUECKUX HAyK M HAYYHWThH NMPHMEHSTH MONyYeHHBIC 3HAHUS B PO(eCcCHOHAIBHON NeITeNbHOCTH; 3HAKOMCTBO
CTYICHTOB C KOHKPETHBIMH MAaTEeMaTHYCCKIMH METOIaMHU, HEOOXOMUMBIMH IJISl IPAMEHEHNS B TIPAKTHICCKOW AEATEITFHOCTH, IS H3YUSHHUS CMEKHBIX
TVICIUTLUTIH, 7S IPOIOJDKEHUS 00pa30oBaHusL.

38.,[[3‘-11/1 JUCITUTIITHHBI —

W3y4eHHE OCHOBHBIX MOHATHA MaTEMaTHKH U OCBOCHUE METOJIOB PELICHHUS €€ 3a1a4;
- Pa3sBUTHE JIOTHYECKOTO MBIIUICHHS;
- TMOBBILIEHHUE OOLIEro YPOBHS MaTeMaTHYeCKON KyJIbTYPHI;
- pa3BHUTHE y CTYJCHTOB MaTeMaTHYECKUX HAaBBIKOB, HEOOXOIMMBIX JUIsl BRIOPAHHOH CIIEIMAIILHOCTH M JJIsl IPUMEHEHHSI MIOTyYeHHBIX 3HaHUH B
HUHXCHEPHOU IIPAKTUKE;
- JIEMOHCTpALUs CBA3M Pa3e]IOB MAaTEMAaTUYECKUX HAYK C IPAKTUUYECKUMU 3a7ja4yaMy;
- 0Oy4YUTh HCIOJIB30BAaHHUIO KOMIIBIOTEPHBIX MPOTPaMM JUIsl PELICHHsS MaTeMaTHYeCKHX 3a/1ad, WCIOJb3yeMbIX B MPUIIOKEHUSX, a TAKKe IS
pemeHus 3a1a4, CBI3aHHBIX ¢ 00pabOTKOM SKCTIEPUMEHTANBHBIX TaHHBIX C IIPIMEHEHHEM HH(POPMAIIMOHHBIX TEXHOJIOTHH;

- MOJArOTOBKA MCXOJHBIX JAHHBIX AJSl NPOBEJCHUS PACYETOB SKOHOMHUYECKHX M COLUAIBHO-3KOHOMHUYECKUX IMOKa3aTeNel, XapaKTepU3yIOLMINX
JEATELHOCTD XO3SMCTBYIOIINX CYOBEKTOB;
- NpHOOpETEeHNE HABBIKOB CAMOCTOSITENILHON PabOTHI C yIeOHO! IMTEpaTypoOH;

- COCTaBJICHUE ONMCAHUI MPOBOIUMBIX HCCIIEOBaHNH, MOATOTOBKA JAHHBIX JUISl COCTABICHHS HAYYHBIX 0030pOB M ITyOIMKAIHH.

B nponecce ocBoeHNUS JaHHON TUCIUIUIMHBI CTYICHT ()OPMHUPYET U IEMOHCTPUPYET CIEAYIONIHE

Komnerenmn [TmanupyemMsble pe3ynsTaTel 00ydeHHS TexHonorun ®dopma OLIEHOYHOTO CryneHn ypoBHEH OCBOEHHS
Wunexc DopmynmpoBKa (MHIMKATOPBI JOCTIKEHHUSI KOMITETCHITHHN) (hopMupoBaHUs cpencTBa KOMIIETCHIIUH
YK-1 CrocoOHOCTh OCYIIIEeCTB- W-1yk1 AHanus3upyer 3az1ady, Beinenss ee | Jlekuuu TectupoBanue IHoporoswprit

JIATH IIOUCK, KpI/ITI/I‘IeCKI/Iﬁ
aHaJM3 U CUHTEe3 MH(pOpMa-
U, TPUMEHATH CUCTEMHBIN
ot

XO4 i pCuICHUSA IMMOCTaB-
JICHHBIX 3aJa4

0a30BbIE  COCTABJISAIONINE, OCYIIECTBISET
JIEKOMITO3ULIMIO 33a4H
NI-2yx1  Haxomur u KPUTHYECKH

aHaMM3UpyeT HHPOPMAIINIO, HEOOXOAUMYIO
JUISL pELLICHUS] TOCTABICHHOW 3a/1a4H
N-3yk1  PaccmarpuBaer  BO3MOXHbIE
BapUaHThl PEIICHUS 33]a4M, OICHUBAs HX
JIOCTOMHCTBA M HEIOCTATKU

N-4yka I'pamoTtHO, JIOTUYHO,
apryMEHTHPOBaHHO ¢dhopmupyer
COOCTBEHHBIE  CYXX/IEHMS W  OLCHKH.
Otnuuaer (akTbI oT MHEHHH,
WHTEpIpEeTannuii, OIeHOK ©W TJA. B
paccyKaeHusAxX JIPYTUX YYaCTHHUKOB
JIeSITETIHHOCTH

IIpakTuueckue 3aHs-
THS

CaMocTosTeNnbHas
pabota

I/IHTepaKTI/IBHHe 3a-
HATUA

YCTHBIN OTBET
KonrposnbHas padbota

NunuBuayanpHas
pabota

(Y10BJ1€TBOPUTEIbHBIH)
3HaeT OCHOBHBbIE METOIbI cOopa W aHa-
nu3a “HGOPMAIUU AJIsl peUIeHUs] YKOHO-
MHUYECKHX 3aJa4. YMET OCYIIECTBIATh
nmouck wuHpopmanuu, cOop M aHANIH3
OCHOBHBIX JOaHHBIX, HeO6XOI[I/IMBIX JJIsL
pelIeHust SJKOHOMHUECKHX 3a1ad. Biane-
er 0a30BBIMH METOJaMHu IIOHMCKa, cOopa
nH(popMaUKM ¥ aHaJM3a JAHHBIX, HEOO-
XOJMMBIX JJIsl PEIICHHs ITOCTABIEHHBIX
HKOHOMHYECKHUX 3a/1a4.

IIpoaBuHyTHIIi (XOpOILO)
PaCCManI/IBaeT BO3MOXHBIC BapHaHTLI
peuicHuA 3aa4r, OLCHHMBAA HX JOCTO-
MHCTBA U HEAOCTATKU. MoxeTt rpaMOTHO,
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NO-5yk1  Ompenenser ©  OICHUBACT
MOCJICZICTBUS BO3MOXKHBIX PEIICHUN 3aa4u.

JIOTHYHO, apryMEHTHPOBaHHO (opMupy-
€T COOCTBEHHBIE CYXICHHS W OLEHKH.
OmuyaeT GakThl OT MHEHHH, HHTEpPIpe-
TaIUii, OICHOK W T.J. B PacCyXKICHIIX
IPYTUX  YYaCTHUKOB  JCSTEIHHOCTH.
YMeeT IpoBOONTH MAaTEMAaTHYECKHUE HC-
CIIeZIOBaHUS TIO0 3aJaHHOW METOJHKE;
BJIa[ICeT THUIIOBBIMH METOIMUKAMHU IIPOBE-
JICHUS] MaTeMaTHYECKOTro aHalh3a B pas-
JUYHBIX cepax AesTeTbHOCTH.
Broicokuii (0TIU4YHO)

OmnpenensieT U OLEHUBACT IMOCIEICTBUS
BO3MOXHBIX pEIICHUI 3agaud. 3Haer
BO3MOXKHOCTH TPHUMCHECHUS MaTeMaTH-
YECKOT0 ammapara B pa3NYHBIX cpepax
NESTeTTbHOCTH.; YMEET COCTABIATH OIIH-
CaHHWs TPOBOIAMMBIX HWCCICIOBAaHUA U
aHATM3UPOBATh TIONYYCHHBIC PE3yibTa-
THI, BIIAQJICET CIIOCOOHOCTBIO YYacTBO-
BaTh BO BHEJPECHUH PE3YJIbTATOB HCCJIe-
JIOBaHUH ¥ pa3pabOTOK, 3HAYMMBIX IS
Oyayuieli mpogecCUOHATBHON MeATeNb-
HOCTH.
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