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PaGouast mporpamma pazpaborana B cooTBETCTBUH ¢ DenepanbHBIM TOCYAapCTBEHHBIM
00pa3oBaTeIbHBIM CTAaHAAPTOM BBICHIETO 00pa3oBaHUs MO HampasiieHUIO noaroroBku 23.03.03
DKcryaTanusi TpaHCIOPTHO-TEXHOIOTHYECKIX MAIIMH M KOMIUJIEKCOB, YTBEP)KICHHBIM MPHKa-
30M MuHuctpa obpa3oBanus U Hayku Poccutickoir @eneparuu Ne 916 ot 7 aBrycra 2020 ropa.

Pabouast mporpamMmMa yTBepiKcHa Ha 3acedaHuu Kadeapsl MaTeMaTHKd U Gu3uku (mpo-
tokos Nel 1l ot 19 uronst 2023 1.)

U.0. 3aBeayrommii kageapoit %{W/ JLA. Inmknua

PaGouas mporpamma pekoMeHJOBaHa K HCIIOJIb30BAHUIO B y4eOHOM Mpollecce METOIUYEeCKOn
KOMHKCCHEH arporHKeHepHoro ¢akyabTeta (mpoTokoa NelO ot 22 urons 2023 r.).

IIpeacenaresb MeTOANYECKON KOMUCCHU KocTuxkos O.M.

Peunensent paboueil mporpammbl TexHu4eckuil aupekTop komnanuun OOOQO «Arpo-
Jlupep» Mumanenko B.A.
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1. O0mas xapakTepucTHKA TUCHUILTHHbI

1.1. Heab AUCUMILIHHBI
Lens aucuuIummHabl: GOPMUPOBAHUE JIOTUYECKOT'0, MATEMATHYECKOTO U aliTOPUTMUYECKO-
ro MBIIIUIEHUSI 00Y4YaroIIerocs; OCBOCHHE HEOOXOJUMOr0 MaTeMaTHYECKOro amnmapara, rmoMmora-
IOIIEr0 aHAIM3UPOBATh, MOJCIUPOBATh, PEIIaTh MATEMAaTHYECKUE U MPUKIAAHBIC 3a1a4du; (op-
MHUpOBaHUE y oOydaronmxcs 6a30BOr0 ypOBHSI MAaTEMaTUYECKOW KyIbTYPBI, JOCTATOYHOTO JIJISI
MPOJOJDKEHUsT 00pa30BaHusl, HAYYHOM pabOThl MM IPAKTUYECKON EATENbHOCTH.

1.2. 3agaum AUCHUIIMHBI

- (hopMupoBaHUE TIPEACTABICHHUS O POJIM U MECTE MAaTEMAaTHUKU B COBPEMEHHOW CHCTEME
3HAHUMH,

- (popmMupoOBaHNE KOHKPETHBIX MPAKTUYECKUX MPUEMOB U HABBIKOB MMOCTAHOBKU U eIl e-
HUS MaTeMaTUYeCKHUX 3a]a4y, OPUCHTHUPOBAHHBIX Ha MPAKTUYECKOE MPUMEHEHUE K PEUICHHUIO
TEXHUYECKHUX 33724 B 00JIaCTU arpOUH>KEHEPUH;

- (hopMHUPOBAaHKE HABBIKOB BJIAJICHUS OCHOBHBIMH MaTEMaTHYECKUMU METOJIAMH MOCTPO-
€HUS MaTeMaTHYECKUX MOJIeJIel MPAKTUYECKUX CUTYalMH ¢ JaJbHEUIIIMM UX pellieHueM (aHaau-
TUYECKH WM C MPUMEHEHWEM BBIYMCIUTEILHON TEXHUKU HAa OCHOBE MPHUKJIAJAHBIX IPOrpaMM) C
LEbI0 IPUHSATUS ONTHMAJIbHBIX PEIICHUMN.

1.3. IlpeamMeT AUCUMIIIMHBI

[IpenMeT AUCHMIUIMHBI - OCHOBBI TE€OPUU JIMHEWHOW anreOphl, aHAMTUUYECKONH reoMeT-
pUH, MAaTEMAaTHYECKOTO aHaju3a, Teopuu AU PepeHInanbHbIX YPaBHEHUH, PSIJIOB U TCOPUH Be-
POSATHOCTEH.

1.4. MecTO AUCHUIIMHBI B 00pa30BaTeIbHOM MporpaMme

Jucommnmaa B1.0.12 «MatemaTrnka) OTHOCHTCS K 00s13aTebHOM YacTh Oyioka «Jlmcrm-
mIMH» B cooTBeTcTBUM ¢ DenepanbHbiM [ocynapcTBEHHBIM 00pa3OBaTENbHBIM CTaHIAPTOM
Beiciiero obpazoanust Ne 916 ot 07.08.2020 r. mo mampaBnenuto 23.03.03 DkcruryaTtamus
TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIUH U KOMILJIEKCOB.

1.5. B3aumocBs3b ¢ APYTUM M AMCHHMILIMHAMH
Hucuunmuaa b1.0.12 MaremaTtika cBs3aHa cO CIEIYIOLUMMH TUCIHUILUIMHAMU Y4eOHOTo

IUIaHAa:
— b1.0.13. ®usuxa
— bB1.0.19. Teopernueckas MexaHHKa
2. Ilnanupyemble pe3yJbTaThbl 00y4eHHUsI M0 JUCIUIINHE
Komnerenuus NuankaTop J0CTHAKEHUS] KOMIIETCHIHH
Kog CopepxaHnue Kog Conepxanue
31 OCHOBHBIE TIOJIOKEHUSI MAaTEMaTHKH, Me-
TOIBI MAaTEMaTUYECKOI'0 aHAJIM3a U MOJe-
Cnoco0eH NpUMEHATh €CTEeCTBEH- JMPOBAHMS.
HOHay4Hble M OOILIEHH)KEHEPHbIE Hcnonp30oBaTh 3HAHMS NOJIOKEHUM MaTe-
SHAHUA, METO/bl MATEMATHYECKO- | ;) | MATHKH, METO/0B
OIIK-1 | ro aHanM3a M MOJAETMPOBAHUS B MAaTeMAaTUYECKOr0 aHaJlu3a U MOJEIIUPO-
npoeCCHOHATBHON  JIeATeNbHO- BaHUS NI pelleHHs Npogeccr OHAIBHBIX
CTH 3aj1a4 B 00JIaCTH arpOMH)KEHEPHUH.
11 Pemenus MateMaTHueckux 3ajad, CBsI3aH-
HBIX € Npo(ecCHOHAIbHOU JAESITEIbHO-
CTBIO.
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3. O0béM QMCHUIIMHBI U BUIBI padoT
3.1. Ouynas ¢popma oOyuyeHust

n Cemectp B
oKa3zaTeju 1 5 3 cero
OO6mmas Tpyno0€MKOCTb, 3.€./9 4144 3/108 3/108 10/360
OO011ast KOHTaKTHas padoTa, U 54,75 66,75 4275 164,25
OO6mast camocTosiTenbHast padbora, 4 89,25 41,25 65,25 195,75
KonrakTtHast paborta 1pu TpoBefie- 54.00 66,00 42.00 162,00
HUU Y4eOHBIX 3aHATUH, B T.4. (1)
Jlexuun 28 34 14 76,00
MPaKTUYECKHE-BCETO 26 32 28 86,00
CamocrosTenbHas — pabora _ npu 71,50 23,50 47,50 142,50
MIPOBEJICHUN YUCOHBIX 3aHATHH, U
KonTaktHast paGorta mpu mposene-
HUU TIPOMEXKYTOYHOM aTTecTalnu 0,75 0,75 0,75 2,25
o0y4Jaronmxcs, B T.4. (4)
IPYIIIOBBIE KOHCYJIbTAIIUN 0,50 0,50 0,50 1,50
DK3aMeH 0,25 0,25 0,25 0,75
CamocrosiTenbHass  pabora  mpu
MPOMEKYTOYHOM aTTeCTaluu, B T.4. 17,75 17,75 17,75 53,25
(1)
MOATOTOBKA K 3K3aMEHY 17,75 17,75 17,75 53,25
®opMa TPOMEKYTOUHOM aTTecTa-
- DKk3aMeH JK3aMEH 9K3aMeH 9K3aMCH
3.2. 3aouHas ¢popma 00yueHuUs1
Kype
IMoxkazarenn 1 5 Bceero
OO1mmast Tpy10EMKOCTS, 3.€./4 71252 3/108 10/360
OO01ast KOHTaKTHas padoTa, 4 25,50 12,75 38,25
OO0mmas camocrosTensHas padoTa, 4 226,50 95,25 321,75
KOHTaKUTHaH pabota mpu NpOBEJEHUU Y4EOHBIX 24,00 12,00 36,00
3aHATHH, B T.4. (1)
Jlexuuu 10 6 16,00
MPAKTHYCCKUE-BCETO 14 6 20,00
CaMOCTOHTej'IbHa}I paboTta mpH MpoBeaCHUN yueO- 191,00 77,50 268,50
HBIX 3aHATHH, 4
KOHTaicTHa;I paboTta mpu TPOBEICHUU TMPOMEKY- 1,50 0,75 2,25
TOYHOH aTTeCTaly 00yJaromuxcs, B T.4. (4)
IPYIIIOBBIC KOHCYJIbTAIIUN 1,00 0,50 1,50
DK3aMeH 0,50 0,25 0,75
CamocrosiTenbHas paboTa MpU MPOMEKYTOUHOM 35,50 17.75 53,25
aTTecTaluy, B T.4. (1)
MOATOTOBKA K DK3aMEHY 35,50 17,75 53,25
. JK3aMeH
dopma MpOMEKyTOUHOM aTTecTaIlluu 9K3aMeH HK3aMEH

OK3aMCH
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4. Conep:xanue IMCHUAINIAHBI

4.1. Conep:xxanue THCHUIJIMHBI B pa3pe3e pa3/iesioB U NOApPAa3ieioB

Paznen 1. J/Iuneiinas aaredpa u aHATUTHYECKAsi TeOMeTPHS.

Hoapaszaea 1.1. Marpuusl u onpeaeaurteau. CucTeMbl JUHEHHBIX AJIredpanyecknx
ypaBHeHMii. MaTpuubl u onepauuu Hajg HUMHA. OmnpenenuTesy U ux cBoiictBa. Onpenenurens N-
ro nopsaka. MuHopsl u anredpandeckue fononaHenus. OOpaTtHas matpuna. Panr matpuisl. Bei-
qHCIeHne O0PAaTHOM MaTpUIlbl ¢ MOMOIIBIO mporenypsl ['aycca. CoOcTBeHHBbIC 3HAUEHHS MaT-
puil. OCHOBHBIE MOHATHS U olipeAeneHus. Pemenne MMHEHHON cuCTEMBI C TTOMOIIBI0 00paTHOM
MaTpulel 1 o ¢popmyinam Kpamepa. Teopema Kponekepa-Kanenmu. Merox 'aycca u ero uc-
IIOJIB30BAHUE JUIS PELICHUS U UCCIIEOBAHUSI CUCTEM HAa COBMECTHOCTD.

Honpasznen 1.2. BekropHas anaredopa. [loustue Bexktopa. JInHneliHbIe onepauy Haja BEK-
TOpaMH. ba3uc Ha IIIOCKOCTH M B mpocTpaHcTBe. [Ipoekuus BekTopa Ha ock. [IpsamoyronbHas
cucreMa koopauHat. KoopaunaTtel BekTopa U Touku. CKaJlipHOE, BEKTOPHOE U CMEILIaHHOE IPO-
U3BEJEHHs BEKTOpOB. JInHelHOe mpocTpaHcTBO. EBKMI0BO npocTpaHcTBO. JInHelHbIe TIpeo0-
pa3oBaHUs.

Moapasznena 1.3. AHaTuTHYECKAS TeOMETPHUS HA MJIOCKOCTH U MpocTpancTBe. OCHOB-
HBIE 3a]1a4¥ AHAINTUYECKOM F€OMETPUN Ha IJIOCKOCTH. YpaBHEHUE JIMHUU Ha IJIOCKOCTH. [Ips-
Masi Ha IJIOCKOCTH. BekTopHOe 1 ob1iee ypaBHEHHs IPSIMOil. Y paBHEHUE MPSAMOM, MPOXOaseit
yepe3 3aaHHYI0 TOYKY, IapaJuleibHO 33JaHHOMY BEKTOPY. Y paBHEHHE IPSAMOM, IPOXOAS IIEH
yepes3 JIBe 3aJaHHBIX TOYKU. YPaBHEHHE MPSAMOIl ¢ yriaoBbIM ko3 ddunnentom. Bzanmuoe nomo-
KEHHUE JIBYX MpPSAMBIX Ha IUIOCKOCTU. PaccTosiHMe OT TOUkM 10 miockoctu. [limockocTs B mpo-
crpanctBe. OOmiee ypaBHeHHE IUIOCKOCTU. MccienoBaHue oOOIIEro ypaBHEHHS IUIOCKOCTH.
YpaBHEeHHE TIJIOCKOCTH, MPOXOMsIEed 4Yepe3 TpU 3aJaHHBIX TOYKM. B3anMHOE pacroiioxkeHue
IJIOCKOCTEH B NpocTpaHcTBe. [lapamerpuyeckne 1 KaHOHMYECKHE YpaBHEHUsS IPSIMOW B IPO-
cTpaHCTBE. B3anMHOE pacnonoxeHnne IByX NpsMbIX. B3auMHOE pacnoioxkeHue npsMon 1 mioc-
KOCTH. BbIyKJble MHOXKECTBA U UX CBOWCTBA. KpHBbIE 1 OBEPXHOCTH BTOPOIO NOPsIIKa.

Pa3znen 2. MaremaTu4ecKui aHaJIN3.

Hoapaznen 2.1. BBegenne B ananu3 GyHKUMii 0THON NepeMeHHOM. DIeMEHThI TEOPUU
MHOXeCTB. Tomosorust yucioBoi mpsimoid. [lorsitue GyHkiuu ogHoi nepemennoit. Kmacc ane-
MeHTapHbIX (yHKImiA. [Ipenen nmociaenoBarenbHOCTH U ero cBoicTBa. [Ipenen u HempepbIBHOCTD
¢byukuun. OnHocTopoHHue npenensl GyHkuuu. CpolicTBa HempepblBHBIX (QyHKIUH. [Ipu3Haku
CYILLIECTBOBAHMUS KOHEUHOrO Ipenena. TeopeMbl 0 KOHEUHBIX Ipefenax. beCKOHeYHO Malble U
O6eckoHe4uHO O6oJbIe PYHKINHA. DKBUBAJICHTHbIE O€CKOHEYHO Masible pyHKuMH. [IepBblii u BTO-
poit 3ameuaTenbHble nmpenensl. CBoiicTBa (YHKIMM, HenpepbBHBIX B Touke. Knaccupukanus
To4yeK pa3pbiBa. CBolicTBa (pyHKLMH HENPEPBIBHBIX HAa OTpe3Ke. HempepbIBHOCTH 3i1eMEHTapHBIX
(hyHKITUH.

Hoapaznen 2.2. IudpdepenunanbHoe ucuuciaenne GyHKIUN OJHON nepeMeHHOi. 3a-
Jla4yy, MPUBOASILME K MOHATHIO Ipou3BoAHON. OnpeneneHue npou3BoaHoi. ['eomerpuueckuil u
¢uznyeckuii cMbica npou3BoaHol. uddepenuupyemocts ¢pyukiuu. HenpepreiBHOCTh tudd e-
penuupyemoit pynkuuu. duddepenuuan ¢ynknuu. [Ipon3BoaHbIE OCHOBHBIX 3JE€MEHTapPHBIX
¢byHkumii u npaswia auddepenuupoBanusd. IIpousBoaHas cioxHol QyHkuuu. Jlorapupmud e-
ckas npou3BoaHas. IIpous3BonHas GyHKIMHU, 3aJJaHHON B mmapaMmerpudeckor dopme. IIponsson-
Has oOpaTHoW ¢yHKIMU. [IponsBonnbie u aud depeHIuanbl BEICIIMX MOPsAAKoB. McciaenoBaHue
(YHKIIMM Ha MOHOTOHHOCTb U 9KCTPEMYM, HauOoJblilee U HauMEHblIee 3HaYeHusl QyHKIMU Ha
orpeske. UccienoBanue rpaduka (GyHKIUU Ha BBITYKJIOCTh U TOYKH Teperuda. ACHMIITOTHI
rpaduka ¢pynkuuu. O6mas cxema uccienoBanus (QyHKIUI U nocTpoeHus rpagukos. Teopemsl
®epma, Pomr, Jlarpanxa, Komm u uxX reomMerpuyeckuil CMbICI. PackpbiTHe HEONpenesneHH o-
creit mo npasuity Jlonutans. @opmyina Telsnopa.

Hoapazgea 2.3. OyHKIUM HECKOJBbKHX NepeMeHHbIX. TodyeuHble MHOXeCTBa B N-
MepHOM TpocTpaHcTBe. Ompenenenne (QyHKIIMM HECKOJIBLKUX MepeMeHHBbIX. [Ipenen u Hempe-
PBIBHOCTH (DYHKIIMU HECKOJIBbKUX MepeMeHHbIX. YacTHbie npousBoaHbie. [loaHoe mpupatieHue u
noiHbI nuddepennnan, npuMeHeHre B MPUOIMKEHHBIX BBIUMCIEHUSIX. lIponsBomHas cimox-
HoM QyHKuuuU. [Ipon3BoaHas MO HAMpaBIEHUIO U I'paJueHT. YacTHbIe MPOU3BOIHBIC U MOJIHBIC
mddepeHuansl BRICIINX MOPSAKOB. DKCTPEMyMBbI (DYHKIMH HECKOJIBKHUX TEepeMEeHHBIX. Y paB-
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HEHHS KacaTeIbHON MIO0CKOCTH U HOPMAJIM K TOBEPXHOCTH.

Hoapasnea 2.4. HeonpenesieHHbIii W onpeaeeHHbIii HHTerpajnl. IlepBoobpasHas u
HeonpeaeaeHHbl uHTerpaji. OCHOBHbIE CBOWCTBA HEOINpEJENEeHHOro uHTerpana. Tabmuma oc-
HOBHBIX HHTerpasnoB. HemocpeactBenHoe nHTerpupoBanue. Meroa UHTErpUPOBaHUS 1O YACTSIM.
Merton noacranoBku. Kiaccel nHTErprpyeMbiXx GyHKIui. VHTerpalibl, He BhIPaKAOIIHECS Ye-
pe3 ayieMeHTapHble QyHKINH.

Omnpenenenue onpeaeneHHOro nurerpaia. Materpupyemocts ¢yakiuu. CBolicTBa orpe-
JeJIEHHOro MHTerpana. [Ipon3BojHas ONpeAeNeHHOro MHTErpajga Mo MNEPEMEHHOMY BEpXHEMY
npeneny. @opmyna HetoTona- Jleitonuna. MIHTerpupoBanue mno 4acTsM B ONPEEICHHOM HUHTe-
rpajge. 3aMe€Ha IEPEMEHHOW B OIPENEICHHOM HHTerpajne. ['eomeTpuueckue M MexaHU4EeCKue
MPHIIOKEHUS OTNpeAeJIeHHOro uHterpana. HecoOcTBeHHBIE MHTErpalibl MEPBOI0 U BTOPOTO PO-
noB. [IpuGmmxeHHbIC BEIYUCIICHUS OMPEICIICHHBIX HHTETPAJIOB.

Hoapasznea 2.5. KommiekcHbie ynciaa. OyHKIHNA KOMILJIEKCHOTO NMEPEeMEHHOr0. AJ-
reOpanyeckass ¢popmMa KOMITJIEKCHOT'O YMCIa, €ro M300pa)keHHe Ha KOMIIJIEKCHOW IJIOCKOCTH.
Tpuronomerpuueckass U Tokas3aTelbHas (GOpMBI KOMIJIEKCHOro uucia. JleficTBUS Haa KOM-
MJIEKCHBIMU unciaamu. [ToHsTne QyHKIIMN KOMIUIEKCHOT'O IEPEMEHHOT0, €€ MpeJieia, Helpephl B-
HOCTH M TpousBoaHou. [lonsatue anHamutuueckod QyHKiuU. CoONpsHKeHHbIE TapMOHHYECKHE

(GYyHKIMH.

Pazgen 3. IludgdepeHunaibHble yPABHEHUS U PAbI.

Moapasznen 3.1. udpepenuunaibHblie ypaBHEeHHs IEPBOro MOPSiAKA. 3a1a4yu, IPUBO-
nsamue K auddepeHuuanbHbiM ypaBHeHUsAM. OObIKHOBEHHbIE U PepeHInaibHble YpaBHEHUS
nepBoro nopsaka. Oobmee, yacTHOe U ocoboe pemieHus: AuddepeHnrnaibHoro ypapuenus. ['eo-
Merpudeckuii cMmbici. Teopema Ko, OObikHOBEHHBIE U epeHIInaIbHbIE YPAaBHEHUS TIEPB O-
ro MOpSJIKa C pa3fesionmMucs nepeMeHHbiMUu. OqHopoaHbie ud depeHnnanbHble YpaBHEHUS.
Jluneinsie quddepeHnnanbHpie ypaBHEHHS TIEPBOTO IMOPsIKa, ypaBHEHHE bepHyum.

Hoapaznen 3.2. Jluneiinbie nuddepeHnuaibHbie ypaBHEHHsI BTOPOro MNOPSiAKA.
OO0bikHOBeHHBIE MU epeHITalIbHbIE YPAaBHEHUS BBICIINX MOPSIKOB. ['eoMeTpruieckoe HCTOoJI-
koBaHue. Teopema Kommu. OGpIkHOBEHHBbIE AU(epeHInaibHble YpaBHEHHU BTOPOro MOpsiiKa,
JIOITyCKaroIe TOoHWXKeHne nopsiaka. JIunelineie nuddepeHimanbHble ypaBHEHUS BBICHINX I10-
psaakoB. JluHeitHo He3aBucuMble QyHkIuu. Onpenenutens Bporckoro. Teopema 06 onpenenu-
tesne Bporckoro. CTpykTypa o0miero pemnieHus JUHeHHBIX HeOTHOPOAHBIX AU(QepeHITuaTbHBIX
ypaBHeHUH. JInHelHbIC OgHOPOAHBIE U] PepeHIINATbHbIE YPAaBHEHUS C MOCTOSHHBIMHU KO3 P -
nueHTaMu. JInHeliHble HeonHOpoaHbIe MU depeHIalbHble YpaBHEHN BTOPOro MOpsIKa ¢ M o-
CTOSIHHBIMH KOd(uIHeHTaMU. MonenupoBaHue KojeOaTeNbHBIX IMPOIECCOB B HHXKEHEPHBIX
cucreMax. UncneHHoe HHTerprupoBanue qud hepeHnanbHbIX YpaBHEHUH.

IMoapasnen 3.3. YucaoBble U cTeneHHbIe psibl. [[apMoHnYecKkuii aHaan3.

[lonsiTe yncioBoro psiga U ero cymMmmbl. OCHOBHBIE CBOMCTBA CXOJSILIUXCSI YMCIOBBIX
psnoB. HeoOxoauMelil MpU3HAK CXOOUMOCTH YHCIOBOro psaa. JlocraTouHble MPU3HAKU CXOJ M-
MOCTH 3HaKOINOJIOKUTEIbHBIX PSAIOB: MPU3HAKU CpaBHEHHUdA, npusHak Jlamambepa, MHTErpalib-
HBIM W paguKaibHbIN npu3Haku Komm. 3Hakouepemyronmecs yucioBbie psasl. [Ipusnak Jleii0-
HULA. 3HaKOIepeMEeHHbIE Ps/Ibl, A0COIIOTHAS U YCIOBHAs CXOAUMOCTb.

[TonsiTne QPyHKIMOHANBHOTO U CTENEHHOro psaga. Teopema AbGensa. Pagumyc u mHTEpBan
CXOAMMOCTH CTelneHHOoro psaa. CpoiicTBa creneHHbIX psnoB. Paner Teinopa m Makiopena.
Pasnokenne OCHOBHBIX 3JIeMEeHTapHbIX QYHKIUI B psag Maknopena. [Ipumenenue psaoB B npu-
OJIM>KEHHBIX BBIYU CIICHUSX.

Tpuronomerpuyeckuii psaa. Kosdgduiumentsr @ypre. JlocTaTOYHBIC YCIOBHS Pa3I0KEHUS
nepuoanyeckor GyHKIuu B psia Dypee. Paznoxkenue B psag Oypbe nepuogndeckux QyHKIHMH ¢
IIPOU3BOJIBHBIM ITEPUOIOM.

Pa3nen 4. Teopusi BeposITHOCTEH.

Hoapazaena 4.1. CodbiTHA U BepoATHOCTD. [Ipenmer Teopun BepositHocTel. [loHsTHE
coObITHS, Kiaccupukanus coobiThil. Kinaccuueckoe omnpenenenue BeposiTHocTH. CBoiicTBa Be-
postHOCTH. CTaTUCTHUECKOE U T€OMETPUYECKOe ONpeeeHNs BeposTHOCTH. PopMyibl KOMO H-
HaTOPUKHU. TeopeMbl CI0KEHHUSI U YMHOXKEHHSI BEposTHOCTEH. DopMyia MOJHON BEPOSTHOCTH.
®opmyna baiieca. [ToBTopHBIE He3aBUcHMBIE HcTibITaHUS. DopMynel beprym, Jlamnaca, [lyac-
COHa.
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MMoapasznen 4.2. Cayuaiinble BeJUYHMHbI. 3aKOHBI pacnpenejeHUusi CAy4ailHbIX BeJIHYMH.
CnydaiiHble BEIWYMHBI JUCKPETHOI'O M HENPEphIBHOIO TUIA. YKMCIOBbIE XapaKTEePUCTUKHU CY-
YailHBIX BEJIMYMH: MAaTEMAaTUYECKOEe OXKMJIaHUE, TUCIIepCHUsi, CpeHee KBaIpaTUueCKOe OTKJIOH e-
HUE, HayaJbHble U LIEHTpajbHble MOMEHThl. DYHKIUS pacrpenesneHus BeposiTHOCTEN U ee CBOM-
ctBa. [IJIOTHOCTH BEPOSATHOCTH M €€ CBOWCTBA. BUHOMHUAIBHBIA 3aKOH pacHpeeseHus; 3aKOH
[IyaccoHa; paBHOMEpHBIN 3aKOH paclpeaeseHus;; HOPMaJIbHbIN 3aKOH pacIpenesieHHs]; dKCIo-
HEHIMAIBHBIA 3aKOH pacrupenenceHus. @opMyIrupoBka 3aKoHa Oonpmmx yucenl B popme Uel bi-
meBa. Jlemma YeOwimeBa. HepaBenctBo UeObimeBa. Teopembl MapkoBa u Yebbimena. lleH-

TpajbHas npeaesibHas Teopema. Teopema JIsmyHoBa. MHOrOMepHbI€ CIlydailHbIE BEJTMYUHBI

4.2. Pacnipe/iejieHHe KOHTAKTHOI M CAMOCTOATEIbHOW paGoThl MPU MOJATOTOBKE K

3aHATHUAM IO IMoJipa3jaejiaM

4.2.1. Ounas popma odyuenust

KonTaktHas
Pasnensl, moapasnensl AU CHUILIMHBL pabota CP
Jlexuun I13

Pa3nen 1. /Iuneiinas aaredpa u aHaJIuTHYeCKasi reoMeT- 14 14 40
pus
[Togpaznen 1.1. Matpuusl u onpeaeautean. CUCTEMBbI JH- 6 6 15
HEWHBIX alreOpandyecKux ypaBHEHHUI
ITonpaznen 1.2. BekTopHas aiaredpa 3 3 10
ITonpaznen 1.3. AHanuTHyeckas TeOMETPUs Ha IUIOCKOCTH U 5 5 15
IPOCTPAHCTBE
Pa3znen 2. MareMaTH4YeCKU aHAJIN3. 36 32 45
[Tonpaznen 2.1. BBenenue B ananmm3 GyHKIIUN OJTHOM Tiepe- 4 4 14
MEHHOM
[Tonpaznen 2.2. luddepennunanbaoe ncuncieHue GyHKIUNA 10 8 175
OJIHOM MepeMeHHOU
[Mogpa3znen 2.3. DyHKIMU HECKOJIbKHUX MTEPEMEHHBIX 6 6 35
[Tonpaznen 2.4. HeonpeneneHHbIN U ONpeieICHHBIN UHTe- 12 10 6
rpaJIbl
ITonpaznen 2.5. KomnekcHsle unciia. QyHKIIUN KOMILIEKC- 4 A 4
HOT'O IEPEMEHHOT 0
Pasznen 3. IudppepeHunanibHbie ypaBHEeHUs U PSI/AbI. 18 22 275
[Monpaznen 3.1. Auddepenunanbubie ypaBHEHHS IEPBOTO 6 6 4
nopsiiKa
[Toxpasnen 3.2. Jlunelinbie nudpepeHanbHble ypaBHEHUS 6 6 6
BTOPOI'0 MOPsIIKa
[Mogpasznen 3.3. YnucnoBsie U cTENEHHbIE PAAbL. ['apMoHHnUe- 5 10 175
CKU aHaJN3
Pa3nen 4. Teopusi BeposiTHOCTEIN. 8 18 30
[Tonpasznen 4.1. CoObITHSA U BEPOSITHOCTH 4 8 10
ITompaznen 4;2. Crny4aifHble BETUYMHBL. 3aKOHBI pacipese- 4 10 20
JICHUS! CITy4alHbIX BEJIMYUH
Bcero 76 86 1425
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4.2.2. 3aounas popma o0OyueHust

KonTakTHas paborta
Pa3nensl, moapas3nensl AUCHUILIMHBI CpP
Jlexuun I13

Pa3nen 1. J/Iuneiinas aaredpa u aHaIMTHYECKAsA TeOMeT- 2 9 45
pus
[Togpazgen 1.1. Matpuusl u onpeaenutean. CUCTEMBI JH- 2 9 15
HEHHBIX anreOpanyecKux ypaBHEHHH
[Tonpaznen 1.2. BekTopHas anredpa . . 15
[Togpaznen 1.3. AHanuTHYECKasi TEOMETPUS Ha MIIOCKOCTH U i i 15
MIPOCTPAHCTBE
Pa3znen 2. MaTeMaTHYeCKH aHAJIH3. 6 8 110,5
[Tonpaznen 2.1. BBenenue B aHamu3 QyHKIMH OTHOU TIepe- i i 15
MEHHOMU
[Tonpaznen 2.2. luddepennuanbHoe ncunucieHue GyHKIHA 2 4 205
OJIHOI MepeMeHHOM '
[Tonpaznen 2.3. dyHKIMHU HECKOIBKUX EPEMEHHBIX 2 ) 25
[Toapasznen 2.4. HeonpeneneHHbIN U ONpeaeIeHHbIN UHTE- 2 2 o5
TpaIbl
[Toapasznen 2.5. KomnnekcHsie yncia. DyHKIIUNA KOMIIJIEKC- i i o5
HOT'O IIEPEMEHHOT O
Pa3nen 3. ludpdepeHunanbHbie ypABHEHUS] U PAABI. 4 6 64
[Tonpaznen 3.1. Auddepennnanbabie ypaBHEHHS TIEPBOTO 1 2 19
nopsiJiKa
[Toxpasnen 3.2. Jlunelinbie nudepeHnanbubie ypaBHEHUS 1 2 20
BTOPOT'O MOPSIIKA
Hoz[vparﬂlen 3.3. UucnoBele U cTENEHHbIE pAabl. ["apMoHNYe- 2 2 o5
CKUI aHAJIN3
Paznen 4. Teopusi BeposiTHOCTEI. 4 4 50
[Tonpaznen 4.1. CoObITHS U BEPOSITHOCTD 2 2 15
[Togpaznen 4;2. Cnyyalinble BeJIMUMHBI. 3aKOHBI pacipee- 4 4 35
JICHUs! CIIy4alHbIX BEJIMYUH
Bceero 16 20 269,5
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4.3. IlepeyeHb TeM U Y4eOHO-MeTOAHYIECKOT0 O0ecTedeHus 1JIsi CAMOCTOSITeJIbHOI padoThI

o0y4yarommxcst
Tema O06beM, 4
Ne . YueOHO-MEeTOAUYECKOE
/| CAMOCTOATENbHON OBecredenme ¢dopma o0yueHus
paboThI ouyHas | 3aodHas
Pa3nen 1. JInneiinas aaredpa u aHAJIMTHYECKAsA TeOMeTPHS 40 45
Matpunet u  nei- | 1.I'punneBa M.B. Matematuka. Y. 1: yueGHoe
CTBUSI HAJ HUMH. | TOCOOME VISl CTYIACHTOB OYHOW (HOPMBI 00Yy-
Ompenenuren, WX | YCHUS arpoMHXEHEpPHOro (akyiapTeTa TIO0
cBorictBa. Cuctemsl | HampaBieHuto noarotosku 35.03.06 "Arpo-
nuHEeHHBIX — anred- | umxkenepus" / W. B. I'punnesa, JI. U. ®eny-
panueckux ypasHe- | joBa, A. E. Ilonos. - Boponex: ®I'bOY BO
HUH, uX coBMecT- | B['AY , 2016, C. 7-22. —
HocTh, onpenenen- | <URL:http://catalog.vsau.ru/elib/books/b1253
HOCTb. Pemenwne | 10.pdf>.
1 | cucTem muHelHbIX | 2. lanunoB 0. M. MartemaTtnka [371€KTpOH- 15 15
ypaBHEHHI no | Helil pecypc]: YuedHoe nmocobue / 0. M. [la-
dbopmynam Kpame- | munos, JI. H. XKyp6enko, I'. A. Hukonosa, H.
pa, wmerogoM 00-| B. HuxonoBa, C. H. Hypuesa; Ka3zanckuii
paTHON MaTpUllbl U | HAIMOHAILHBIM HCCIEA0BATEILCKUN TEXHU-
MerojioM ["aycca. yeckuii yHuBepcuteT uM. A.H. TymoneBa -
MockBa: OOO "HayuHo-u3naTeabCKuil EHTP
NH®PA-M", 2022 - 496 c. [DU] [DbC 3na-
HUYM] URL:
https://znanium.com/catalog/document?id=39
9360
[Tonstue BekTopa. | 1. Briciias MaTeMaTHKa B arpOMHKEHEPHUU :
Jlunelinple omepa- | yueOHOEe Mmocodue A 0OydarolUXCsl arpo-
MM HaJ BeEKTopa- | HHKeHepHoro ¢axynsrera / B. I1. Hlamkwii,
MH. basuc na | [1.B. Mockanes, U.B. I'punnesa, JIL.U. @eny-
IIJIOCKOCTH U B IIPO- | J10Ba; BOpPOHEXCKUH TOCYIapCTBEHHBIM ar-
crpanctBe. Ilpoek- | papubiii yauBepcuteT ; [mox pea. B. I1. ar-
1[1s1 BEKTOpa Ha 0oCb. | Koro| .— Boponex : BopoHexckuil rocynap-
[IpsimoyrosbHas CTBEHHBbIN arpapHbiii yHusepcutet, 2020, C.
cucremMa  koopau- | 28-33. —
Hat. Koopmunats! | <URL:http://catalog.vsau.ru/elib/books/b1551
2 | BekTtopa W ToukH. | 16.pdf>. 5 8
CkansipHoe, Bek- | 2 JlanunoB FO. M. MaremaTtuka [3J€KTpOH-
TOPHOE M CMeEIIaH- | Hbl pecypc]: YueOHoe mocodue / FO. M. Jla-
HOe TmpousBeneHus | HuioB, JI. H. Xyp6enko, I'. A. Hukonosa, H.
BEKTOPOB. B. Hukonosa, C. H. HypueBa; Ka3zanckuii
HallMOHAJIbHBIA HUCCIIEOBATEIIbCKUA TEXHHU-
yeckuid yHusepcuteT uM. A.H. Tynonesa -
Mocksa: OOO "HayuHO-U31aTeabCKUM LIEHTP
NH®PA-M", 2022 - 496 c. [OBC 3nanuym]
https://znanium.com/catalog/document?id=39
9360.



http://catalog.vsau.ru/elib/books/b125310.pdf
http://catalog.vsau.ru/elib/books/b125310.pdf
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
http://catalog.vsau.ru/elib/books/b1551%2016.pdf
http://catalog.vsau.ru/elib/books/b1551%2016.pdf
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JIuneitHoe npo-
cTpaHcTBO. EBKIIHN-
JIOBO TIPOCTPAH-
cTBO. JInHEHbIE
npeoOpa3oBaHuUs.
CoOcTBeHHBIC 3HA-
YEHUSI MaTpPULIbI U
COOCTBEHHBIC BEK-
TOPHI.

HanwnoB KO. M. Martematuka [37€KTPOHHBIH
pecypc]: Yuebnoe nocodue / FO. M. Jlanu-
nos, JI. H. XKypbenko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Ka3anckuii Hanu-
OHAJIBHBIM M CCIIEN0OBATEIbCKUN TEXHUYECKUUN
yauBepcuter uMm. A.H. TynoneBa - Mocksa:
OOO "Hayuno-uznatenbckuii 1entp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanu-
ym].https://znanium.com/catalog/document?id
=399360

IIpsmas u moc-
KOCTb B IIPOCTPaH-
CTBE

1.I'punneBa N.B. Marematuka. Y. 1: yueGHoe
nocodue IJisi CTYJACHTOB OYHON (HOpMBI 00Y-
YeHUs arpoOMH)KEHEpHOro (QakyibTeTa IO
HanpasiieHHto noAarotoBku 35.03.06 "Arpo-
urwxenepust” / U. B. I'punnesa, JI. U. ®eny-
soBa, A. E. ITonos. - Boponex: ®I'bOY BO

BrAY , 2016, C. 60-63. —
<URL:http://catalog.vsau.ru/elib/books/b1253
10.pdf>.

2. lanunoB KO. M. Maremartuka [3JIeKTpOH-
HBII pecypc]: YuebHoe nocodue / FO. M. [la-
Huios, JI. H. Xyp6enko, I'. A. Hukonosa, H.
B. Huxonosa, C. H. Hypuea; Ka3zauckuii
HallMOHAJILHBIM MCCIEN0BATECIILCKUN TEXHHU-
yeckuid yHusepcuteT uM. A.H. Tynonesa -
Mocksa: OOO "Hay4yHO-M37aTENbCKUI LIEHTP
NH®PA-M", 2022 - 496 c. [DU] [OBC 3Ha-
HUYM URL:
https://znanium.com/catalog/document?id=39
9360

Kpusslie BTOpOro
opsiJKa.
IloBepxHOCTH BTO-
poro nopsiaka.

1. Beicmiass maTemMaTUKa B arpOMH>KEHEPHH:
ydueOHOe mocobue it OO0ydaroIMXcs arpo-
umxeHepHoro ¢akynprera / B. I1. Ilankwii,
I1.B. Mockanes, U.B. I'puanesa, JI.LU. ®eny-
7oBa; BOpOHEXCKUH TOCYJapCTBEHHBIN ar-
papHblii yHuUBepcuTeT ; [nox pen. B. I1. lan-
koro| BopoHexckuil rocynapcTBEHHBIM ar-
papublii yHuBepcuter, 2020, C. 53-57. —
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.

2. [{anunos FO. M. MaremaTHka [3JIeKTpOH-
HBII pecypc]: YuebHoe nocodue / FO. M. [la-
HuoB, JI. H. XypGenko, I'. A. Huxonosa, H.
B. Hukonoga, C. H. Hypuea; Ka3anckuii
HaIlMOHAJIbHBINA UCCIIEIOBATEIIFCKUN TEXHU--
yeckuil yauBepcuter uM. A.H. Tymnonesa -
Mocksa: OOO "HayuyHo-u31aTENbCKUN HEHTP
NH®PA-M", 2022 - 496 c. [DU] [DBC 3Ha-
Huym] URL:
https://znanium.com/catalog/document?id=39
9360



https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
http://catalog.vsau.ru/elib/books/b125310.pdf
http://catalog.vsau.ru/elib/books/b125310.pdf
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
http://catalog.vsau.ru/elib/books/b1551%2016.pdf
http://catalog.vsau.ru/elib/books/b1551%2016.pdf
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
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Paznen 2. MaremMaTu4eckuii aHaJIu3.

45

110,5

OCHOBHBIE 3JIEMEH-
TapHble  (YHKIHH,
HUX CBOMCTBa W Tpa-
(bukw.

1.Briciias maTemMaTHKa B arpOMHXKEHEPHUH :
ydaeOHOe mocobue it O0ydaroImMXcs arpo-
umxeHepHoro gakynprera / B. I1. Ilankwii,
I1.B. Mockaines, U.B. I'punuesa, JI.U. ®eny-
n0Ba; BoOpoHEeXCKHI TOCYHapCTBEHHBIA ar-
papHbIii yHUBepceuteT ; [non pen. B. I1. Ilan-
koro| .— Boponex : BopoHexckuii rocynap-
CTBEHHBIN arpapHslii yHuBepcuret, 2020, C.
60-63. —
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.

2. Nanunos HO. M. MaremaTuka [3JIEKTpOH-
HBIH pecypc]: Yuebnoe nocobue / FO. M. [la-
Hunos, JI. H. Xyp6enko, I'. A. Hukonoga, H.
B. Huxonosa, C. H. Hypuesa; Ka3anckuii
HallMOHAJIBHBIA HUCCIIEI0BATEIIbCKUA TEXHHU-
yeckuid yHusepcuteT uM. A.H. Tynonesa -
Mocka: OOO "Hay4yHo-u3naTenbCKuil EHTP
NH®PA-M", 2022 - 496 c. [DU] [ObC 3na-
HUYM ] URL:
https://znanium.com/catalog/document?id=39
9360

13

15

[Ipenen nocnenosa-
TEIILHOCTH, Tpene
¢yukuuu.  becko-
HEYHO Mallble W
O0eCKOHEYHO  0O0JIb-
mme ¢ynkaun. Oc-
HOBHBIE TEOPEMBI O
npezenax.

1.I'punueBa N.B. Maremaruka. Y. 1: yueOHnoe
nocodue IJsi CTYJACHTOB OYHOU (HOpMBI 00Y-
YeHUs arpoOMH)KEHEpHOro (QakyibTeTa I10
HarnpaBjeHuto noarotosku 35.03.06 "Arpo-
umkenepust”" / U. B. I'punnesa, JI. . ®eny-
nosa, A. E. Ilonos. - Boponex: ®I'bOY BO

BIrAYy , 2016, C. 75-85.
<URL:http://catalog.vsau.ru/elib/books/b1253
10.pdf>.

2. JlanunoB KO. M. Maremartuka [3JIeKTpOH-
HBIN pecypc]: Yuebnoe nocobue / FO. M. [la-
HuoB, JI. H. XKypbenko, I'. A. Hukonosa, H.
B. Huxonosa, C. H. HypueBa; Ka3zanckuit
HallMOHAJIbHBIA MCCIIEOBATEIbCKUM TEXHO-
noruyeckuit ynupepcuteT; uMm. A.H. Tymnoune-
Ba - MockBa: OOO "HayuyHo-u3gaTtenbCcKui
unentp MHOPA-M", 2022 - 496 c. [DU] [OBC
3HaHUYM | URL:
https://znanium.com/catalog/document?id=39
9360



http://catalog.vsau.ru/elib/books/b1551%2016.pdf
http://catalog.vsau.ru/elib/books/b1551%2016.pdf
http://catalog.vsau.ru/elib/books/b125310.pdf
http://catalog.vsau.ru/elib/books/b125310.pdf
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
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HenpepriBHOCTB
byHKIMH OJTHOM
nepemenHon.  He-
MIPEPBIBHOCTH
CIIOXKHOM W 00part-
Hoi (yHKIMH. Tou-
KH pa3pbiBa (PyHK-
OUA U HUX KIJIACCH-
bukarus

1. TanunoB KO. M. Marematuka [3JIeKTpOH-
HBIN pecypc]: YuebHoe nocodue / FO. M. [la-
HuioB, JI. H. XKypbeunko, I'. A. Hukonosa, H.
B. Hukonosa, C. H. Hypuesa; Ka3zanckuit
HallMOHAJILHBIM MCCIEeN0BATEIILCKUN TEXHHU-
yeckuid yHuBepcuteT uM. A.H. Tynonea -
Mocksa: OOO "HayuHO-M31aTeabCKUM LIEHTP
NH®PA-M", 2022 - 496 c. [DU] [OBC 3Ha-
HUYM] URL:
https://znanium.com/catalog/document?id=39
9360

2.I'punneBa M.B. Maremartuka. Y. 1: yaeOHOE
nocodue il CTYJEHTOB OYHOU (popmbl 00Y-
YEHHUsI arpouMHXEHepHOro (QakyibTeTa IO
HamnpayieHuto noarotoBku 35.03.06 "Arpo-
umxkenepus" / . B. I'punnera, JI. . deny-
nosa, A. E. Ilonos. - Boponex: ®I'BOY BO
BT'AVY , 2016, C. 85-87.

Teopembr  ®Depma,
Pomna, Jlarpanxa,
Komm n ux reomer-
PUYECKHIT  CMBICI.
PackpbiTue HE-
ONpENEICHHOCTEN
no npasuiy Jlonu-
Tajs. dopmyna
Teitnopa.
Hccnenoanue
byHKIMiA OJTHOM
NIEPEMEHHOW U II0-
CTPOCHHE HX TIpa-
¢buKoB.

1.I'punneBa N.B. Marematuka. Y. 1: yueGHoe
nocooue Mjsi CTYIACHTOB O4HOM (HOpMBI 00Y-
YEHMsI arpOUMHXKEHEPHOro (akyjiabTeTa I10
Hanpaiienuto noarotosku 35.03.06 "Arpo-
umxkeHepus" / Y. B. I'punnesa, JI. U. deny-
nosa, A. E. Ilonos. - Bopounex: ®I'bOY BO

BT'AY , 2016, C. 111-126.
<URL:http://catalog.vsau.ru/elib/books/b1253
10.pdf>.

2. lanunoB KO. M. Marematuka [3JIeKTpOH-
HBII pecypc]: YuebHoe mocodue / FO. M. [la-
Hunos, JI. H. XKypbenko, I'. A. Hukonosa, H.
B. Hukonoa, C. H. Hypuesa; Ka3zanckuit
HAI[MOHAJIbHBIN HCCIIE0BATEILCKUN TEXHHU-
yeckuid yHusepcuteT uM. A.H. Tynonea -
Mocksa: OOO "HayuHo-u31aTENbCKUN LEHTP
NHO®PA-M", 2022 - 496 c. [DU] [OBC 3na-
HUYM]| URL:
https://znanium.com/catalog/document?id=39
9360

6,5



https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
http://catalog.vsau.ru/elib/books/b125310.pdf
http://catalog.vsau.ru/elib/books/b125310.pdf
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
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YactHbiE MpOU3-
BOJHBIE W IIOJIHBIE
muddepeHuansl

BBICIIUX MOPSIKOB.
YcnoBHBIA  3KCTpeE-
MyM (QYHKIUH He-

HanwnoB KO. M. Marematuka [3J1€KTPOHHBIM
pecypc]: Yuebnoe nocodue / FO. M. Jlanu-
nos, JI. H. XKypbenko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Ka3anckuii Hanu-
OHAJIBHBIM HMCCIIEN0BATEIbCKUI TEXHUYECKUN
yausepcuter uM. A.H. Tynonesa - Mocksa:

CKOJIIBKUX nepe- | OOO "Hayuyno-uznarenbckuit uentp WH-
10 | MEHHBIX. I'panu- | ®PA-M", 2022 - 496 c. [DU] [OBbC 3nanuym] 12
eHTHBI MeToa. Me- | URL:
TON ~ HauMeHbIMX | https://znanium.com/catalog/document?id=39
KBajgpaToB. Ypas- | 9360
HEHHS KacaTeJbHOU
MJIOCKOCTU M HOP-
Mald K IOBEPXHO-
CTH.
[TonsiTue moyHOTO 1. Beicuias MaTemaTHKa B arpoMH)XEHEpUU :
muddepennuana. ydeOHOe TocoOHue I OOYy4aromuXcsi arpo-
[Mpunoxenue nud- | umwkeHepHoro gakynpreta / B. I1. lankwii,
(epeHnnana K I1.B. Mockanes, 11.B. I'punnesa, JL.U. ®eny-
OLICHKE MOrPEeNIHo- | JI0BAa; BOpPOHEKCKUH TrOCyJapCTBEHHBIN ar-
CTH IPY BBIYMCIIE- papHblil yHUBepcuTeT ; [nox pex. B. I1. an-
Husix. [IpousBoanas | koro| .— Boponex : BopoHexckuii rocynap-
10 33JTaHHOMY CTBEHHbII arpaphsiii yHuBepcurer, 2020, C.
HamnpasieHuto. ['pa- | 144-148.
11 | muent. Cesi3p oTux | http://catalog.vsau.ru/elib/books/b1551 16.pdf 13
MIOHSTHUH. 2. I'punneBa 1.B. Marematuka. Y. 1: yue6-
HOE IMMocoOue JJig CTYyIEHTOB OYHON (HOpMBI
0o0y4YeHUs] arpoMHXEHEPHOro (aKylIbTeTa I0
HarnpaBjeHuto noarotosku 35.03.06 "Arpo-
umwkenepus" / U. B. I'puanesa, JI. U. ®eny-
noBa, A. E. Ilonos. - Boponex: ®I'bOY BO
BT'AY, 2016, C. 179-1883. —
<URL:http://catalog.vsau.ru/elib/books/b1253
10.pdf>.
Onpenenennplii uH- | 1.Bpiciias mMaTemMaTHKa B arpoMH)XEHEpUU :
Terpajl, €ro OCHOB- | yueOHOe mocobue i 00ydaroluXcs arpo-
HBIE cBoiicTBa. | mHKeHepHoro (axynpreta / B. I1. Hlankui,
[Ipunoxenus omnpe- | I1.B. Mockanes, .B. I'punnesa, JL.U. ®eny-
neneHHoro  uHTe- | jJoBa; BI'AY; [mox pen. B. II. lamkoro] .—
rpana. Boponexx: BI'AY, 2020, C. 123-135.
http://catalog.vsau.ru/elib/books/b155116.pdf
2. Nanunos KO. M. Marematuka [37€KTp. pe-
12 cypc]: Yuebnoe nmocodue / 0. M. Jlanunos, 10

JI. H. XKyp6enko, I'. A. Hukonora, H. B. Hu-
koHoBa, C. H. Hypuena; Kazanckuii Hammo-
HaJILHBIM MCCIICIOBATECILCKUM TEXHUYECKUI
yausepcuter uM. A.H. Tynonesa - Mocksa:
OOO "Hayuno-uzpatenbckuii nentp WH-
OPA-M", 2022 - 496 c.[2bC 3nanuym]| URL:
https://znanium.com/catalog/document?id=39
9360
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13

MeTtoab! mpubIIu-
’KEHHOT'O BEIYHCIIE-
HUS ONPEIICIICHHOTO
WHTETpaia.

1 JauumoB FO. M. MaremaTtuka [3JIGKTPOH-
HBIN pecypc]: YuebHoe nocodue / FO. M. [la-
HuoB, JI. H. XKypOenko, I'. A. Hukonosa, H.
B. Hukonosa, C. H. Hypuesa; Kazanckui
HallMOHAJILHBIM MCCIEeN0BATEIILCKUN TEXHHU-
yeckuid yHuBepcuteT uM. A.H. Tynonea -
Mocksa: OOO "HayuHO-M31aTeabCKUM LIEHTP
NH®PA-M", 2022 - 496 c. [DU] [OBC 3Ha-
HUYM] URL:
https://znanium.com/catalog/document?id=39
9360

2.I'punneBa M.B. Maremartuka. Y. 1: yaeOHOE
nocodue il CTYJEHTOB OYHOU (popmbl 00Y-
YEHHUsI arpouMHXEHEpHOro QaxyiapTeTa IO
HamnpayieHuto noarotoBku 35.03.06 "Arpo-
umxkenepus" / . B. I'punnera, JI. . deny-
nosa, A. E. Ilonos. - Boponex: ®I'BOY BO
BT'AVY , 2016, C. 156-158.

14

HecoOcTtBenunie
I/IHTeraHLI HepBOFO
¥ BTOPOT'O POJIOB.

1. TanunoB KO. M. Maremaruka [371€KTpOH-
HBII pecypce]: Yue6Hoe nocodue / FO. M. [la-
HuoB, JI. H. XKypbenko, I'. A. Hukonosa, H.
B. Huxonoa, C. H. Hypuea; Ka3zanckuit
HallMOHAJILHBIM MCCIEN0BATEIILCKUN TEXHHU-
yeckuii yHuBepcuteT uM. A.H. TymoneBa -
Mocksa: OOO "Hay4yHO-M31aTENbCKUI LIEHTP
NH®PA-M", 2022 - 496 c. [DU] [2BC 3Ha-
HUYM] URL:
https://znanium.com/catalog/document?id=39
9360

2.I'puaneBa M.B. Matematuka. Y. 1: yuebHoe
nocodue IJisi CTYJACHTOB OYHON (HOpMBI 00Y-
YEHHsI arpOMHXEHEpHOro (akyjiabTeTa 10
HanpasieHuto noarorosku 35.03.06 "Arpo-
urwxenepus" / U. B. I'punnesa, JI. . ®eny-
nosa, A. E. Tlonos. - Bopounex: ®I'bOY BO
BI'AY , 2016, C. 111-126.—
<URL:http://catalog.vsau.ru/elib/books/b1253
10.pdf>.

15

[Tonstne QyHKIUN
KOMIUIEKCHOTO  TIe-
PEMEHHOrOo, ee npe-
Jiena, HENpepbIBHO-
CTH U IPOU3BOJHOM.
[Tonarne anamuTH-
YeCKOM  (YHKIUH.
ConpskeHHbIE Tap-
MOHHMYECKHE (PYHK-
IUH.

HanwnoB KO. M. Matematuka [37€KTPOHHBIM
pecypc]: Yuebnoe mocodbue / FO. M. [lanu-
nos, JI. H. XXypbenko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Ka3anckuii Hanu-
OHAJIbHBIM MCCIIEIOBATEIbCKUM TEXHUYECKHUI
yauBepcuter uMm. A.H. TynoneBa - Mocksa:
OOO "Hayuno-uznatenbckuii 1entp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanuym]
URL:

https://znanium.com/catalog/document?id=39
9360

25

Paznen 3. luddepenunanbHbie ypaBHEeHUS U PSAAbI.

27,5

64
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16

Huddepenimans-
HEBIC ypaBHEHUS
MIEPBOT0 TTOPSIKA.

1. TanunoB KO. M. Marematuka [3JIeKTpOH-
HBIN pecypc]: YuebHoe nocodue / FO. M. [la-
Huios, JI. H. XKypbeunko, I'. A. Hukonosa, H.
B. Hukonosa, C. H. Hypuesa; Ka3zanckuit
HallMOHAJILHBIM MCCIEeN0BATEIILCKUN TEXHHU-
yeckuid yHuBepcuteT uM. A.H. Tynonea -
Mocksa: OOO "HayuHO-M31aTeabCKUM LIEHTP
NH®PA-M", 2022 - 496 c. [DU] [OBC 3Ha-
HUYM] URL:
https://znanium.com/catalog/document?id=39
9360

2. Beicmias maTemMaTuka B arpOMHKCHEPUH :
yueObHOoe Tocobue s OOydJaroIIuXxcsl arpo-
umxeHepHoro gakynpreta / B. I1. Hlankwii,
I1.B. Mockanes, 1.B. I'punnesa, JIL.U. @eny-
J0Ba; BOpOHEXCKMH TOCyAapCTBEHHBIM ar-
papHblil yHUBepcuTeT ; [nox pex. B. I1. an-
koro| .— Boponex : Boponexckuii rocynap-
CTBEHHBIN arpapHslii yHusepcurer, 2020, C.
157-167. —
<URL:http://catalog.vsau.ru/elib/books/b155

16.pdf>.

7,5

19

17

Huddepenimans-

HbIC ypaBHEHHS
BTOPOrO  IMOPSIJIKa,
JONYCKAIOIIUe T10-
HWDKCHHE TTOPSIKA.

Hanunos 0. M. MaTtemaTka [37€KTpOHHBIH
pecypc]: Yuebnoe mocodbue / FO. M. [lanu-
nos, JI. H. Xypbenko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Ka3anckuii Hanu-
OHAJIbHBIN MCCIIEIOBATEIbCKUM TEXHUYECKUI
yausepcuter uM. A.H. Tynonesa - Mocksa:
OOO "Hayuno-uznatenbckuii 1entp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanunym]
URL:

https://znanium.com/catalog/document?id=39
9360

18

Jluneiinpie nudde-
peHIMaTbHbIE
yYpaBHEHHUSI BTOPOTO
nopsiika C IOCTO-
SIHHBIMH KO3 pu-
[UEHTaMH.

1. TanunoB KO. M. Maremaruka [371€KTpOH-
HBI pecypc]: Yuebnoe nocobue / FO. M. [la-
Huios, JI. H. XKXyp6enko, I'. A. Hukonoga, H.
B. HukonoBa, C. H. Hypuena; Ka3zanckuii
HAIMOHAIBHBIN HCCIIEIOBATEIILCKUI TEXHU-
yeckuid yHusepcuteT uM. A.H. Tynonesa -
Mocksa: OOO "Hay4yHO-M31aTENbCKUI LIEHTP
NHOPA-M", 2022 - 496 c. [DU] [DBC 3Ha-
HUYM ] URL:
https://znanium.com/catalog/document?id=39
9360
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19

YucneHHoe  HHTe-
rpupoBaHue  aud-
(bepeHnaIbHBIX

ypaBHeHuii. Mone-
JAupoBaHUE Koieda-
TEJIbHBIX MPOIECCOB
B MH)XCHEPHBIX CH-
cremax. YuciaeHHoe
UHTETpUPOBaHUE
nuddepeHnaib-
HBIX YPAaBHEHUM.

1. JanmmoB FO. M. MaremaTnka [3JIeKTpOH-
HBIN pecypc]: YuebHoe nocodue / 10. M. Jla-
HuioB, JI. H. XKypbeunko, I'. A. Hukonosa, H.
B. Hukonosa, C. H. Hypuesa; Ka3zanckuit
HallMOHAJILHBIM MCCIEeN0BATEIILCKUN TEXHHU-
yeckuid yHuBepcuteT uM. A.H. Tynonea -
Mocksa: OOO "HayuHO-M31aTeabCKUM LIEHTP
NH®PA-M", 2022 - 496 c. [DU] [OBC 3Ha-
HUYM] URL:
https://znanium.com/catalog/document?id=39
9360

2. Beicmas MateMaTHKa B arpoMH)XCHEPUH :
yueObHOoe Tocobue s OOydJaroIIuXxcsl arpo-
umxeHepHoro gakynpreta / B. I1. Hlankwii,
I1.B. Mockanes, 1.B. I'punnesa, JIL.U. @eny-
J0Ba; BOpOHEXCKMH TOCymapCTBEHHBIA ar-
papHblil yHUBepcuTeT ; [nox pex. B. I1. an-
koro| .— Boponex : Boponexckuii rocynap-
CTBEHHBIN arpapHslii yHusepcurer, 2020, C.
179-181. —
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.

20

I'apMoHnueckuii
aHaym3. Paznoxe-
Hue B psag Oypse
MEPUOANYECKUX
(byHKIIUN ¢ Tpon3-
BOJIBHBIM IIEPHO-
JIOM.

1. JdanunoB 0. M. MaremaTuka [3J1€KTpOH-
HBIH pecypc]: Yuebnoe nocodue / FO. M. [la-
HuioB, JI. H. XKypbeunko, I'. A. Hukonosa, H.
B. Hukonosa, C. H. Hypuesa; Ka3zanckuit
HaIlMOHAJIBHBIA UCCIIEOBATEIILCKUA TEXHHU-
yeckuid yHuBepcuteT uM. A.H. Tynonea -
Mocksa: OOO "HayuHO-U31aTeabCKUM LIEHTP
NH®PA-M", 2022 - 496 c. [DU] [DBC 3na-
HUYM ] URL:
https://znanium.com/catalog/document?id=39
9360

2. Beicmas MareMaTHKa B arpoMH)XCHEpUH :
ydueOHOe mocoOue A OO0y4arolmuXcsi arpo-
uHxeHepHoro ¢axynbtera / B. I1. Illauxwuii,
I1.B. Mockanes, 1.B. I'punnesa, JIL.U. @eny-
noBa; BopoHEeXCKkuM TrocymapCTBEHHBIA ar-
papsblii yHuBepcuteT ; [moa pea. B. I1. Ilan-
koro| .— Boponex : Boponexckuii rocynap-
CTBEHHBII arpaphslii yHuBepcurer, 2020, C.
212-216. —
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.

15

25

Paznea 4. Teopusi BeposiTHOCTEH

30
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Crny4aiiHele  COOBI-
Tus. BeposaTHOCTS.
OCHOBHBIE TEOpPEMBI
TEOPUU  BEPOSATHO-
CTel.

1. Beicuias MatemaTHKa B arpoMH)XEHEpUU :
ydaeOHOe TocoOue s OOy4aromuXcsi arpo-
uHxeHepHoro ¢akynbtera / B. I1. Illauxwuii,
I1.B. Mockanes, U.B. I'puanesa, JIL.U. ®@eny-
noBa; BopoHeXCkuil rocyaapcTBEHHbIA ar-
papHbIil yHuBepcuter ; [mof pea. B. 1. Ilan-
koro| .— Boponex : Boponexckuii rocynap-
CTBEHHBII arpapHslii yHuBepcurer, 2020, C.

21 218-237. — 10 15
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.
2. T'opnau b. A. Teopust BeposTHOCTEeH 1 Ma-
TEMAaTUUYECKass CTaTUCTUKA [DJIEKTPOHHBIN
pecype] / b. A. T'opnau - Cankr-IlerepOypr:
Jlanp, 2022 - 320 c. [DU] [BBC Jlans] URL:
https://e.lanbook.com/book/211082
OcHoBHBbIe 3akoHbI | 1. Bricmias mareMaTuka B arpOMHXEHEPUH :
pacrnpeneneHus yuebHoe mocobue s OOydaroIuXcsl arpo-
CllyyallHbIX  BeNU- | HHXeHepHoro ¢axynbtera / B. I1. Illauxwuii,
YUH. I1.B. Mockanes, U.B. I'pugnena, JL.U. ®eny-
noBa; BopoHexckuii TOCylapCTBEHHBIM ar-
papsblii yaHuBepcuteT ; [moxa pen. B. I1. Ilar-
Koro] .— Boponex : Boponexckuit rocygap-
CTBEHHBbII arpaphsiii yHuBepcurer, 2020, C.
22 255-269. — 10 15
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.
2. I'opnau b. A. Teopusi BeposTHOCTEH U Ma-
TEeMaTUYeCKas CTAaTUCTUKA [DJIEKTPOHHBIN
pecypc] / b. A. I'opnau - Cankr-IleTepOypr:
Jlanb, 2022 - 320 c. [DU] [DBC Jlans] URL:
https://e.lanbook.com/book/211082
3akon Oonpmmx yu- | 1. I'puanesa W.B. Teopus BepOsSTHOCTEIA.
cen B ¢opme Ye- | [DnekTponHslii pecypc]. YuebGHoe mocobue. /
ObIeBa. Jlemma | 11 B. I'punnesa, JL.W. ®exynoBa. - Boporex:
Hebpimesa.  Hepa- | grpoy BO BI'AY, 2020, C. 85 - 89.
BEHCTBO eOrImesa. 2. T'opnau b. A. Teopus BeposTHOCTEH U Ma-
Teopembr MapkoBa .
23 | 1 UeOpimesa, Llen- TEMaTUYECKass CTATUCTUKA [DJIEKTPOHHBIN 10 20
TpaNbHAS TPEIEITh- pecype] / b. A. T'opnau - Cankr-IlerepOypr:
Has Teopema. Teo- Jlanb, 2022 - 320 c. [DU] [BBC Jlans] URL:
pema  Jlamynosa. | Nitps:/e.lanbook.com/book/211082
MHoromepHsbie
cilly4yailHple  Belu-
YUHBI.
Bcero 142,5 269,5
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5. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl MPOBeeH s MPOMEKYTOUHOM ATTeCTALMU U
TeKyLero KOHTP 0JIfl

5.1. ITtanbl popMUpPOBaAHUS KOMIIETEHIIH I

NHaukaTop 1OCTHXEHUS KOM-
[Toxpazgen Ay CHUTUIMHBL Komnerennus N —
[Togpaznen 1.1. Matpuupl U onpeneu- 31
termn. CUCTeMBbl JTUHEHHBIX airebpanye- OIIK-1 Vi
CKUX YpaBHCHHMU H1
[Tonpasnen 1.2. BexropHas anredpa OIIK-1 31
H1
[Togpaznen 1.3. AHanuTHYeCcKas reoMeT- 31
OIIK-1
pusi Ha MJIOCKOCTH M TPOCTPAHCTBE v1
[Togpaznen 2.1. Benenwe B aHanu3 OIIK-1 31
(GyHKIIUN OHON TTepeMEeHH Oi v1
[Monpasnen 2.2. JIuddepenunanibuoe wc- 31
yucieHne (PyHKITMU OJTHOM mepeMeHHOM V1
HI
[Mogpaznen 2.3. OYHKUMM HECKOJIbKHX OIIK-1 31
TEepEMEHHBIX vi
[Togpaznen 2.4. HeompeneneHHbI u OIIK-1 V1
ONpEEICHHBIN UHTErpajibl H1
[Togpaznen 2.5. KommiiekcHble uwHcIna. OIIK-1 31
@OYHKIIUU KOMIIJIEKCHOT'O TEPEMEHHOI0 Vi
[Moppaznen 3.1. JIuddepennuanbHubie OIIK-1 31
YPaBHEHHMsI IEPBOTO MOPSIKA Vi
H1
ITonpasnen 3.2. Jlunelinble audgepen- OIIK-1 31
LHAJIbHBIE YPABHEHUS BTOPOrO MOpsAIKa V1
H1
[Togpaznen 3.3. UucnoBbie U CTENEHHbIE OIIK-1 31
psnsl. ['apMOHMYeckuii aHam3 Vi
HI
[Monpaznen 4.1. CoObITHS U BEPOSITHOCTH OIIK-1 31
Vi
[Togpaznen 4.2. CnydaiiHble BEJIUYHUHBI. OIIK-1 31
3aKOHBl pacHpesesieHusl CllydailHbIX Be- %
JTUYUH

5.2. llIkajbl 1 KPUTEPUH OLIEHUBAHUSI JOCTHKEHUsI KOMIIeTeHIIHii

5.2.1. HIkaabl oleHUMBAaHUA JOCTHKEHUS KOMIIeTEeH Ui

Bun onenku OneHku

AxaneMuyeckas OLeHKa YIIOBJIETBO-
. HEYZ0BJIETBOPUTEIIBHO X0pouIo OTJIMYHO
10 4-x GaJIIIbHOM IIKae PHUTEIBHO
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5.2.2. KpuTepuu onleHMBAHUS T0CTHKEHUSI KOMIIETEeHIIHI

KpuTtepuu oneHKH Ha IK3aMeHe

OneHka, ypoBEHb
JIOCTHKECHUS
KOMITETCHITNH

Onucanue KpuTepueB

OTIMYHO, BEICOKHUI

OOyuarommuiics TOKa3aj MOJMHBIC W TIIyOOKHME 3HAHHS MPOrpaMM-
HOT'0 MaTepHala, JJOTUIHO U apryMEHTHPOBAHO OTBETHII Ha BCE BO-
MPOCHl AK3aMEHAIIMOHHOTO0 OWIIeTa, a TakKKe Ha JOTMOJHUTEIbHBIC
BOIIPOCHI, CIIOCOOCH CaMOCTOSATENFHO pElaTh CIOXKHBIC 3aJa4u
JTUCIUTLTAHBI

Xopo1io, TpOABUHYTHIN

OOyuaromuiics TBEpAO 3HAET MPOrpaMMHBIA MaTepHuall, FPaMOTHO
ero M3JIaraeT, He JOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
JOCTAaTOYHO ITOJTHO OTBETHJI HAa BOIPOCH 9K3aMEHAI[MIOHHOTO OMJIe-
Ta M JIONOJHUTENIBHBIE BOIPOCH], CIIOCOOEH CaMOCTOSTENIBHO pe-
aTh CTaHAAPTHBIC 3aJa4 TUCIUILINHEI

Y 10B1E€TBOPUTEIBHO,
MOPOTOBBII

OOyuaromuiics oka3aja 3HaHME TOJIBKO OCHOB IPOrPaMMHOIO Ma-
Tepuayia, yCBOWJ €ro IMOBEPXHOCTHO, HO HE JAOMycCKal I'pyObIX
OIIMOOK WJIM HETOYHOCTEH, TpeOyeT HaBOIAIIUX BOIPOCOB IS
IPaBUIBHOTO OTBETA, HE OTBETHJI HA JOMOJHUTENIbHbIE BOIPOCHI,
crocoOeH pelaTh CTaHJapTHbIE 3aJa4l JUCHMILIMHBI C TIOM OLIBIO
pernojaBaTes

HeynosnetBopurensHo,
KOMITIETEHLIUS HE
OCBOEHA

OOyuaromuiics He 3HaeT OCHOB IIPOrPaMMHOT0 MaTepuaa, JOmyc-
KaeT rpyOble OIMOKU B OTBETE, HE CIIOCOOCH peIiaTh CTaHAapTHHIC
3a/1a4¥l TUCIHUILIMHBI Ja)Ke ¢ TIOMOMIBIO MPEno1aBaTens

KpuTepuu oneHKH TeCTOB

Onenka, ypoBeHb
JOCTHK CHHS
KOMITETCHIUH

OnucaHue KpuTeprUeB

OTIM4YHO, BEICOKUI

CopeprxaHue MpaBUIIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1o, TpOABUHY THIN

Coz[epn(aHI/Ie MMPpaBUJIbHBIX OTBCTOB B TCCTC HC MCHEC 75%

Y 10BIE€TBOPUTENBHO,
TOPOTOBBII

ConeprxaHre NpaBUJIbHBIX OTBETOB B TecTe HE MeHee 50%

HeynosiieTBopuTeNBHO,
KOMIIETEHIIUs HE OCBOEHA

Coz[epx(aHI/Ie IMpaBUJIbHBIX OTBCTOB B TCCTC MCHEC 50%

Kpurtepum oneHKH ycTHOro onpoca

Onenka, ypoBeHb
JOCTHKEHUSA
KOMIIETEHIIN I

Onncannue KpuTepueB

3a4uTeHo, BEICOKHH

OOyuaromuiics JIEMOHCTPUPYET YBEpEHHOE 3HaHHE MaTepHala,
YETKO BBIPa)KaeT CBOIO TOUY 3PEHUSI 10 pacCMaTPUBAEMOMY BOIIPO-
CYy, IPUBOJISI COOTBETCTBYIOIIME IPUMEPHI

3a4TeHO, MPOABUHYTHIN

OOyuaromuiics IeMOHCTPUPYET YBEpPEHHOE 3HAHWE MaTepuania, HO
JIOMYCKAeT OTJEIbHbIC MOIPEITHOCTH B OTBETE

3a4TeHO, MOPOrOBBIH

OO0yuaromuiicsi JEMOHCTPUPYET CYIIECTBEHHbIE MPOOENbl B 3HAHU-
X MaTepuana, JI0MycKaeT OMMOKN B OTBETaxX
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He 3aurteno,
KOMIICTCHIIUS HE
OCBOCHA

OOyuaromuiics JEeMOHCTPUPYET HE3HAHUE MaTepHala, JOIyCKaeT
rpyobie OIIMOKH B OTBETaX

Kpurtepuu ouieHKH penieHus 3aj1a4

Ornenka, ypoBeHb
JIOCTHK CHHS
KOMIIETEHIITUHN

Onuncanue KpuTepuen

3a4TeHO, BRICOKHI

OOyuaromuiics YBepEeHHO 3HAeT METOAWKY U aJrOpUTM pPEIIeHUS
3a/1auu, HE JIOMyCKAET OMMOOK MPH €€ BHIMOJHEHUH.

3a4TeHO, MPOABUHY THIN

OOyuaromuiics B LIEJIOM 3HAET METOIUKY U aITOPUTM pEIIeHUs 3a-
Jla4u, He JOMYyCKaeT TpyObIX OMIMOOK MPH €€ BBIMOIHEHHUH.

3auTeHo, MOPOroBBII

06yqa101um71051 B ICJIOM 3HACT METOJUKY U aJITOPUTM PCHICHHA 3a-
Jaduu, OOIyCKacT OIINOOK IIpru €€ BBIIIOJHCHHUH, HO croco0eH uc-
IMPAaBUTH UX ITPU NTOMOLIU ITPECOAABATCIIA.

He 3auteno, OOyuaromuiics He 3HAaeT METOJUKY U alTOPUTM pELICHUs 3a7auH,
KOMIIETECHIIUS HE JI0ITyCKaeT Ipyoble oIMOKU IIpU €€ BBIOJHEHUHU, HE CIIOCOOEH Hc-
OCBOEHA IIPaBUTh UX IPH TOMOILM IPENOoiaBaTes.
5.3. Marepuajibl 1Jis1 OLIEeHKHU A0CTHKEHUsI KOMIeTeHIUi
5.3.1. OueHo4HbIe MaTepHAJIbI IPOMEKYTOYHOM aTTeCTAlNU
5.3.1.1. Bonpochl K 3K3aMeHY
Ne Conepxanue Kowme- NJIK
TEHIIUSI
1 cemecTp
1 | [lonsatue matpuupl. JlelicTBUS Hal MAaTPULIAMH. OIlK-1 31
2 | Onpenenurenu 2-ro, 3-T0, N-T0 HOPsIIKA M KX CBOMCTBA. OIIK-1 31
3 | Ob6patHas matpuna. Panr marpunsl. Beraucnenne oopataoit mat- | OITK-1 31
pHUILIBI C TOMOIIBIO ITpouenypsl ['aycca.
4 | Pemenue cucreM JMHEHHBIX anredOpandeckux ypaBHeHuil ¢ mo- | OIIK-1 31
MolIbI0 0OpaTHON MaTpuliel U popmyn Kpamepa.
5 | Meron I'aycca, ero ucnosp3oBanue A pemeHus u ucciaenopanus | OIIK-1 31
CHCTEM Ha COBMECTHOCTb.
6 | [lonstue Bekropa. Jlunelinsie omepaunu Haja Bektopamu. IIpoek- | OIIK-1 31
1usl BEKTOpa Ha ochk. Pa3iiokeHne BEKTOpa IO OPTOHOPMHUPOBaH-
HOMY 0a3HCy Ha IJIOCKOCTH U B IIPOCTPAHCTBE.
7 | CkansgpHoe mpou3BeAeHIE BEKTOPOB, CBOMCTBA, MPUIIOKEHUS. OIIK-1 31
8 | BekTopHoe nmpou3Be/ieHuE BEKTOPOB, CBOWCTBA, ITPUIIOKEHUSI. OIIK-1 31
9 | CmemanHO€ NpOU3BEIEHUE BEKTOPOB, CBOMCTBA, IPUIIOKEHUSI. OIIK-1 31
10 | Jluneitnoe mpocTpancTBo. EBKIMIOBO IPOCTPAHCTRO. OIIK-1 31
11 | Jluneiiusie mnpeoOpazoBanms. CoOcTBeHHBIE 3HaueHuss u cobO- | OIIK-1 31
CTBEHHbIE BEKTOPBI.
12 | OcHOBHBIC 33J1aYl AaHAJTUTHYECCKOW I'EOMETPUHN Ha TIIOCKOCTH. OIIK-1 31
13 | YpaBHeHus mpsMOM Ha TJIOCKOCTH (mpsiMasi ¢ yriaoBeiM kodddu- | OIIK-1 31
LIUEHTOM; Iy4OK MPSAMBIX; NpsAMas, MPOXoslias yepe3 Be 3a/1aH-
HbIE TOYKHU; IpsiMasi 00I1Iero BUaa).
14 | B3aumHOE pacnoJio’KeHue IBYX NMPSMBIX Ha MJIOCKOCTH. OIlK-1 31
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15 | YpaBHeHHUE IJIIOCKOCTH, €T0 UCCIICIOBAHNUE. OIIK-1 31

16 | B3anMmHOE pacnoio’KeHUE IBYX MIOCKOCTEH. OIIK-1 31

18 | [lapameTrpuyeckue W KaHOHMYECKHE ypaBHeHHUs mpsMoil B mpo- | OIIK-1 31
CTpaHCTBE.

19 | B3anmHOE pacnoioKeHUe MPsMBIX U TUIocKocTel B mpoctpaHcTBe. | OIIK-1 31

20 | KpuBbie BTOporo nopsiaka (OKpy»KHOCTb, JJUTUIC, TUnepoona, ma- | OIIK-1 31
paboa).

21 | [lonstue ¢yHKIMM omHON mepemeHHON. OcHoBHBIE 2yeMeHTap- | OIIK-1 31
HbIE (PYHKITUH.

22 | Ilpenen mocnenoBaTenbHOCTH M (yHKIMH B Touke. OcnoBHble | OIIK-1 31
TEOPEMBI O MpeJenax.

23 | beckoHeuHo Maible U 0€CKOHEUHO OoJpinue GyHKIuu U ux cBoii- | OIIK-1 31
CTBa.

24 | Ilonsatue HeonpeneneHHocTu. IlepBoiii 1 BTOpoit 3ameuarensubie | OIIK-1 31
IIPEIEIIBL.

25 | Pa3nuuHble onpeneneHusi HeNPephIBHOCTH (DYHKIIUHU B TOUKE. OIIK-1 31

26 | Touku pa3peiBa GYHKIHN M WX KJIAacCHPUKaLus. OIIK-1 31

27 | OnpeneneHue MpoOU3BOJIHOM, ee reomerpuueckuii u ¢usnueckuii | OITK-1 31
CMBICIL

28 | Cesa3b auddepeHupyeMoCcTr U HEPEPBIBHOCTH (DYHKIIUH. OIIK-1 31

29 | [Ipou3BoaHBIE OCHOBHBIX JJeMeHTapHbIX (yHKuuid u mpasmna | OIIK-1 31
muddepeHpoBaHus.

30 | IIpousBoaHas CIOKHON (YHKITHH. OIIK-1 31

31 | IIpousBogHas 0OpaTHOM QYHKIHH. OIIK-1 31

32 | IuddepeHnupoBaHue HEIBHO 3aJaHHON (QYyHKIIUH. OIIK-1 31

33 | duddepennupoBanue GyHKIINH, 3aJaHHON TapaMeTPUIECKH OIIK-1 31

34 | Tlonstue nuddepenimana. OIIK-1 31

35 | I[IpousBoaubie U nudQepeHIInaIbl BBICIIUX MOPSIKOB. OIIK-1 31

36 | OcHoBHBIEC TeOpeMbl TU(DPEPEHITNATEHOTO UCYUCIICHHUS. OIIK-1 31

37 | UccnenoBanue (GyHKIMI HAa  MOHOTOHHOCTb, dKcTpemyM. | OIIK-1 31
HawnOonpiiee 1 HaMMeHbIIIee 3HaUeHHs QYHKITMH HA OTPE3Ke.

38 | UccnenoBanne rpaduka (yHKIIMKM Ha BBITYKJIOCTh, BOrHyTOCTh, | OIIK-1 31
TOYKH Ieperuoa.

39 | AcumnToTsl rpaduka QyHKIHH. OI1K-1 31

40 | O6mas cxema uccienoBaHusi GyHKIUH ¢ 1enablo moctpoenus ee | OINK-1 31
rpaduka.

2 cemecTp

1 | [lonsartue QyHKIMM HECKOJBKUX NEPEMEHHBIX, ee obsactu ompe- | OIIK-1 31
JieNeHus], IMHUHM YpOBHS, rpaduka, npeesa, HeNpepbIBHOCTH.

2 YacTtHble npupalleHysi, 4acTHbIE IPOU3BOHBIE ITepBoro nopsiaka, |  OIIK-1 31
HX T€OMETPUUYECKUI CMBICI.

3 | [IpousBoaHas Mo HANPaBICHUIO. OIIK-1 31

4 | I'pagueHT QyHKLHUU.

5 | IlonsTue dYacTHBIX MPOU3BOAHBIX U MONMHBIX Auddepennumanos | OIIK-1 31
BBICIIINX ITOPSITKOB.

6 | UccinenoBanue ¢GyHKIUM JBYX HE3aBUCHUMBIX mepeMeHHbIX Ha | OIIK-1 31
IKCTPEMYM.

7 | I'paguenTHBIl MeTOA HaxoxkaeHUs skcTpemyMma (ynkuuu asyx | OIIK-1 31
TIepEMCHHBIX.

8 | YpaBHeHus kacaTeIbHON MIOCKOCTH U HOPMaJIHM K ITOBEPXHOCTH. OIlK-1 31
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9 | IlonsaTue nmepBooOpa3HO 1 HeompeneaeHHoro nurerpaia. Ocaos- | OIIK-1 31
HbIE CBOMCTBa HEOINPEACICHHOr0 MHTEerpaia. Tabimiia OCHOBHBIX
HEOI pe/IeJICHHBIX HHTETPaJIOB.

10 | OcHOBHBIE METOJIbI HHTETPUPOBAHMS: METO pasyiokenus, 3amena | OIIK-1 31
MEPEMEHHOM.

11 | OcHOBHbBIE METOABI UHTETPUPOBAHUS: HHTerpupoBaHue mo uya- | OIIK-1 31
CTSIM.

12 | Crioco6bl HHTErpUPOBAHUS TPUT OHOMETPHUECKHUX (QYHKITHI. OIIK-1 31

13 | Knaccel uHTErpupyeMbIx GyHKIHH. OIIK-1 31

14 | OnpeneneHHbIM HHTErpaa U €ro OCHOBHBIE CBOMCTBA. OIlK-1 31

15 | IIpousBoaHast ONpeNENeHHOro HHTErpaa 1o nepeMeHHomy Bepx- | OIIK-1 31
Hemy npeneny. @opmyna Hetotona-JleliOnuna.

16 | MnTerpupoBanue 3aMeHON MEpPEeMEHHBIX M MO 4acTsM B ompexe- |  OIIK-1 31
JICHHBIX WHTErpajax.

17 | 'eomerpuueckue NpUIIOKEHHsI ONPEAEIEHHOr 0 HHTErpaa. OIIK-1 31

18 | MexaHnuecKue NPUIIOKEHHs ONPEAETICHHOT 0 HHTErpajia OIIK-1 31

19 | HecoOGCTBeHHBIC HHTETPAIBI IEPBOTO POJIA. OIIK-1 31

20 | HecoOcTBEeHHBIC HHTETPajIbl BTOPOTO poja. OIIK-1 31

21 | IlpuGnvokeHHBIC BBIYKMCIICHUSI ONTPEICICHHBIX HHTETPAJIOB. OI1K-1

22 | Anrebpanueckas ¢popmMa KOMIUJIEKCHOTO 4Hcia, ero uzoopaxenue |  OIIK-1 31
Ha KOMIUIEKCHOM IJIOCKOCTH. [leficTBHS HaJ KOMILUIEKCHBIMH YHC-
JAMH.

23 | Tpuronomerpuyeckass U TokazarenbHas (opmbl kommiekcHoro | OITK-1 31
qucra.

24 | Tlonstue GyHKIIMH KOMIIJIEKCHOTO TIEPEMEHHOro0, ee npexaena, He- | OIIK-1 31
MPEPBIBHOCTU Y TPOU3BOTHOM.

25 | OcHoBHbIe TOHATHS O Au(depeHnaIbHbIX ypaBHeHUsX neporo | OIIK-1 31
nopsiaka. 3agaya Korm, ycrnoBust cyniecTBOBaHUS U €JUHCTBEH-
HOCTH €€ PEIICHUS, TeOMETPUYECKUN CMBICIL.

26 | IuddepennuanbHble ypaBHEHUS MepBoro mopsaka c pasgensioo- | OIIK-1 31
IIAMUCS TTEPEMESHHBIMH.

27 | OgHopoansle nuddepeHuanbHble ypaBHEHHsI IEPBOr0 MOPSIKa. OIIK-1 31

28 | Jluneiinsie nuddepennmanbapie ypaBHEHUS IEPBOTO MOPSIKA. OI1K-1 31

29 | OcHoBHbIe MOHATHA O AU depeHnnanbHbIX ypaBHeHUsAX Broporo |  OIIK-1 31
TOPSIIKA.

30 | duddepennmansaple ypaBHEHHs BTOPOTrO Mopsaka, gomyckaro- | OIIK-1 31
M€ TIOHKEHUE TOPSIKA.

31 | Jluneiinsie omHOpoaHble muddepeHnanbable ypaBHeHuss ¢ mo- | OIIK-1 31
CcTOssHHBIMH KO3 (pdurmentamu. OTbiCKaHUE OOIIETO PEIICHHS B
cllydyae pa3fU4HbIX CHUTYalUd ISl KOPHEH XapaKTepHCTUYECKOTO
ypaBHEHHSI.

32 | Jluneiinble HeonHOpoAHbIE nUddepenimanbapie ypaBHenus ¢ mo- | OIIK-1 31
CTOSSHHBIMH KO3 purmentamMmu. OTbICKAaHUE YaCTHOTO M OOIIEro
pelIeHui As Pa3InYHbIX CTAHAAPTHBIX MPABBIX YacTEH .

33 | MonenupoBanue koiebaTeIbHBIX MPOILECCOB B MHXKEHEepHBIX cu- | OIIK-1 31
cTeMax.

34 | YucnenHoe uHTErprpoBaHue 1uddepeHInambHbIX YPaBHEHHIH. OIIK-1 31

3 cemecTp
1 | YucnenHoe unterpupoBanue qudepeHnaIbHbIX YpaBHEHHH. OIIK-1 31
2 | Ilonsitue yucnoBoro psima u ero cymmbl. OcHoBHble cBoiictBa | OIIK-1 31
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CXOAIMNXC YUCIIOBBIX PAIOB.

3 HeoOxoaumblii TPU3HAK CXOJUMOCTH YHUCIOBOTO Psijia. OIIK-1 31
4 | [Ipu3Haku CpaBHEHHUS CXOAMMOCTU psAAoB c mnonoxutenabHbiMua | OIIK-1 31
YJICHAMU.
5 | IIpuznak /lanambepa. OIIK-1 31
6 | Ilpuznak Komm. OIIK-1 31
7 | VIHTerpanbHbIil NpU3HAK CXOIUMOCTH. OIlK-1 31
8 | 3Hakouepenyromumecs YUCIOBBIE psAbI, Tpu3HaK JlelOHuIa. OIIK-1 31
9 | 3nakonepeMeHHbIC PsiIbl. AOCOIOTHAS M YCIIOBHASI CXOJUMOCTD. OIIK-1 31
10 | Ilonarue GpyHKIMOHAIBHOrO U CTENEHHOro psna. Teopema AGens. OIlK-1 31
11 | Pags! Teitnopa u MakisiopeHa OIIK-1 31
12 | Pa3noxxeHne OCHOBHBIX dJIeMEeHTapHbIX QyHKIMHA B psag Maxmnope- | OIIK-1 31
Ha.
13 | Tpuronomerpuueckuii psa. Koapduumentsr ®dypre. JJocratou- | OIIK-1 31
HbI€ YCJIOBHUSI pa3iOXKEHHs MEePUOAMYECKON (QYHKUMM B Pl
Dypre.
14 | Pag @ypbe a1 4ETHBIX U HEUETHBIX (QYHKIUH. OIlK-1 31
15 | Paznoxenue B pang Dypwse nepuonumdeckux QyHkuui ¢ mpous- |  OIIK-1 31
BOJIBHBIM I1EPHOJIOM.
16 | IIpemmet Teopuu BepositHOocTei. [ToHsaTHe coObITHS, Kiaccuduka- | OITK-1 31
1UST COOBITUH.
17 | Knaccuueckoe ompeznenenue BeposiTHocTH. CoiictBa BepositHO- | OIIK-1 31
CTH.
18 | I'eomerpuueckoe onpeaencHne BEPOITHOCTH. OIIK-1 31
19 | Cratucruueckoe omnpezaeneHue BepositHocTu. @opmyinel komOuna- | OIIK-1 31
TOPHKHU.
20 | Teopembl CII0KEHUSI BEPOSITHOCTEH. OIIK-1 31
21 | VYcrnoBHas BEpOsSTHOCTB. TeopemMa YMHOXEHHUS BEPOSITHOCTEH. OIIK-1 31
22 | ®opmyna nonHol BeposiTHocTH. Dopmyna baiieca. OIlK-1 31
23 | JlokanpHast m MHTErpasibHas Gpopmynsl Myaspa-Jlanmaca. OIIK-1 31
24 | llonstue cny4aifHoi BenmnuuHbl. CryvaiiHple BennauHbl quckper- | OIIK-1 31
HOT'O U HEMPEPBIBHOT'O THIA.
25 | UncnoBble XapaKTEPUCTHKH CIy4alHbIX BenndyuH: mMatematmue- |  OIIK-1 31
CKOE OXXMJIaHUE, IUCIEpCUsl, CpelHee KBaJIpaTUYECKOE OTKJIOHE-
HH€, HauaJlbHbIE U I[EHTpPaIbHble MOMEHTBI. 3aKOH paclpeeleHus
BEPOSITHOCTEM.
26 | OyHKIMs pacnpeaeneHus BEpOSITHOCTEH U €€ CBOMCTBA. OI1K-1 31
27 | IImoTHOCTB BEPOSITHOCTH M €€ CBOICTBA. OIlK-1 31
28 | buHOMUaNBHBIN 3aKOH paclpeneneHus; paBHOMEPHbIN 3aKkoH pac- |  OIIK-1 31
npeeaeHus
29 | HopmanbHblil 3aKOH pacrpeneneHus; SKCloHeHIHanbHbli 3akoH | OIIK-1 31
pacrpezeseHusl.
30 | ®opmynupoBka 3akoHa Oombmmx uucen B (opme YeOwimena. |  OIIK-1 31
Jlemma UYeOsnieBa. Hepasenctso UebrimeBa. Teopembl Mapkosa
u YebbImena.
31 | llenTpanbHas npenenpHas TeopeMa. Teopema JlsmyHoBa. OIIK-1 31
32 | MHoromepHsle ciy4aliHbIE BEIHYNHBI. OIIK-1 31
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5.3.1.2. 3agauu Kk IK3aMeHy

Komrie-

Ne ConepxaHnue — NJIK
1 cemecTp
1 x+y= 3 OIIK-1 v1
Pemmuth cucremy ypaBHeHHM 2x—y+z =3 € IOMOIIBIO
3x+y—z=2
dbopmyn Kpamepa
2 Haiitu niomans TpeyronsHuka c BepmmHamu A(3,3,-1), B(2,0,6), OIIK-1 H1
C(-4,2,1), ucrionb3ys BEKTOpHOE MPOU3BEICHNUE.
3 32-10 OINK-1 H1
41 35
Boruncnuth onpeneauTens .
73 25
83 4 0
4 x+y= 3 OIlK-1 v1
Peummutsh cucremy ypaBHEHUM 2x—y+z=3 wmeroanom ["aycca.
3x+y—z=2
5 3 _gin2 OIIK-1 v1
. —sin
Haiitn npousBoguyo GyHKIMHM y =, |— .
\ 1 ot&
6 ¥2_4 OIIK-1 v1
Hatitu nmpenen  lim ——— .
P x—>-2+1-4x -3
7 1 2 .3 OIIK-1 v1
. —x“+sin” x
Haiitu tuddepennnan dpynxunn Y = Ex ‘e
8 | Haiitu ckanspHoe npousBenenue Bektopos A(4,0,5), B(0,3,1), C(- | OIIK-1 H1
5,2,1)
9 | 3anmcaTh ypaBHEHHE OKPYKHOCTU C IleHTpoM B Touke O(2;-3) m | OIIK-1 v1
paauycom R=5.
10 %2 _x_1 OIIK-1 v1
Bpraucnuts npenen |jm ———— .
X—1 x2 —X
11 | Haittu npousBoaHyto GyHkimu Y = Ctg8X - eix+2. OIIK-1 v1
12 | Haiitu yron B B Tpeyroabuuke ¢ Bepmmnamu A(3,1), B(-4,0), | OIIK-1
C@4,-1).
13 3 _gin2 OIIK-1 v1
. —sin” x
Haiiti nmpou3BoHYIO QYHKIIHH ) = \ =
l-e
141 e mpezent fim COS5X-Sin6X OIIK-1 vl
x—0 tg 2X
15 JlaHbI BEKTOpBl A = (1, O, 2) u 6 = (2, 3 —]_) , HAUTH UX MOy JIH. OIIK-1 H1
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16 | Haittn NPOU3BOJIHYIO TPETHETO MOPSAAKA OT PyHKIMH y = 3. OIK-1 vl
17 - OIIK-1 vl
Haiiti mpousBoaHyr0 QYHKIME Y = (4sm 2x 4 ctg3x)5 :
18 | Haiitu ypaBHenue ctopoHbl AB B TpeyronbHuke ¢ BepmmHamu | OIIK-1
A(5,1), B(-4,0), C(4,-1).
19 ) OIlK-1 v1
. 3—sin” x
Haiitn npousBogHy0 QyHKIMH y = |— .
\ 1 of8%
20 JlaHbl MaTpHUIIBI A= -11 B— 1 , Haiitu C=A-B OIIK-1 H1
0 4) 2
2 cemecTp
1 | HaliTu yacTHBIE IPOU3BOIHBIE TIEPBOTO MOPSAAKA OT (HYHKIIHH OIIK-1 Vi
Z= In(sin2 X+1gy +5).
2 . dx OIIK-1 H1
Haiitu nurerpan [ ———.
2X° —5X+6
3 | Beruucoure  mmomans  ¢urypbl, orpanmdeHHod  smHusmu | OITK-1 H1
y:x2/2; y=4-X.
4 HccnenoBath Ha 3KCTpeMyM QYHKIHIO Z = X2 + Xy + O.5y2 —2X. OINK-1 vl
5 | Boruuciuth 06beM Tena, 00pa3oBaHHOrO BpaiieHueM Bokpyr ocu | OIIK-1 H1
Ox burypsr, OrpaHHYCHHOU JMHUSMU:
X+y-2=0; x=0; y=0.
6 | Pewms nudpepennmansHoe ypapuenue Y —2y+Yy = ge®. OINK-1 Hl
7 | Beruucnute  miomanb  Qurypel, orpanuueHHod smHusMu: | OIIK-1 H1
y=2x—x2; y =—X.
8 2X — OIIK-1 H1
Haiitu nnrerpan IZX—B dx.
X~ +6x+10
9 | UccnenoBatp Ha AKCTPEMYM ¢ynkuuro | OIIK-1 v1
z=3x° +xy+0.5y2—2x+4y+2.
10 Haiiti rpaguenT pynkuun z = \/5X2 + y3x4 B Touke A(-12). OTK-1 Vi
11 | Pemmrs nuddepenmansaoe ypapaenue Yy + Xy = X3, OIIK-1 H1
12 | BeruncauTh 4acTHBIC TPOU3BOIHBIC TIepBOro nmopsiuka ot Gpynkmuu | OITK-1 v1
Z= sin(cos3 X —tgy).
13 | Haiiru unterpan [(2x —4)sin6xdx . OIlK-1 H1
14| permrs mudepennnansaoe ypasaenune Y+ 2y +5y =4e” %, OIK-1 H1
15 . y OIIK-1 H1
Haiitn gactHoe peruenne ypaBHeHHs y' = 7, ylOBICTBOPsioLIce
X
yciosuto Y(1)=1.
16 | Beruucnuthb YaCTHBIC N POU3BOAHbBIC ¢byakun | OIK-1 V1
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z=hﬁﬂn3x+cwy+5)

17 | Haiiti nosnueiid nuddepeniman 1 Gynkuun y=2xsiny-Inx. OIIK-1 vl
18 } x2dx OIIK-1 HI
Haiitu unterpan |[——
V1+5x3
19 | Uccnenosath Ha IKCTPEMYM ¢ynkmuio | OIIK-1 V1
z=x2+&w+45y2—5x+4y+2.
20 | Pemuth nuddepennumanbHoe ypaBHeHHEe Y COS X —YysSinx=0. OIIK-1 H1
3 cemecTp
1 | [IpoBeputr  HeoOxomumoe  ycioBue  cxoaumoctd  psga | OIIK-1 Vi
© n?+1
no 4n+2
2 | B nepBoM simmke 7 6enbIX ¥ § KpacHBIX MIAapoB, BO BTopoMm 5 6e- | OIIK-1 H1
JbIX U 5 KpacHbIX. M3 Kaxoro smmka BeIHYJIM 1o mapy. Kakosa
BEPOSATHOCTb, YTO BBIHYJIM OMH OEJIbIi U OIMH YEPHBIH.
3 | Haiftu BeposITHOCTh OTKJIOHEHHS HOpMaibHO pacnpenenennoi | OIIK-1 H1
ciydaiiHoi BennuuHbl ¢ napamerpamu M(X)=-4, D(X)=4
OT MaTEMaTHYECKOr0 O’KUJAHUS HAa BEIUYUHY, HE PEBBIIIAIOLIYIO
3.
4 | 11 IMCKPETHOM Ciy4allHOM BEIMYHUHBI OIIK-1 H1
X 1 3 5) 7
p 0.5 0.2 0.1 0.2
HANTH TUCTIEPCHIO IBYMsI CIOCOOAMH.
5 | CnyuaiiHas BenuuMHa X pacrpezeneHa no HopmaiabHoMy 3akoHy ¢ | OIIK-1 H1
napaMmerpamMu a=5 u ©=3. HaliTu 1uana3oH M3MeHEHUs Clydai-
HOM BEJINYUHBI.
6 OIIK-1 V1
®n+2
HccnenoBath Ha CXOAUMOCTD P -
n=1 3
7 Haittn maTeMatnueckoe 0XKUAaHUE CIIy4alHON BEJIMYUHBL, A5 OIIK-1 H1
0, npu X <0
KOTOpOH X2
F(x)=+1—, npu 0<x<4
) =175 p
1, npu X > 4.
8 | HempepsiBHas cityyaiiHas BenmuuuHa X pacrpeeneHa mo nokasa- OIIK-1 V1
TEJIbHOMY 3aKOHY C ITapaMeTpoOM A.=0,3. CocraButs GyHKIHIO
pacnpenenenust BepositHoctert F(X) u pyukimro miorHoctn f(X).
9 | lna mUCKpETHOHM ciydyallHOM BENWYWHBI, 3aJaHHONM cBouM 3ako- | OIIK-1 H1

HOM pacCnpeCaAciICHUA HaWTH YU CIOBEIE XapPaKTCPUCTHUKHU.

X

-2

3

4

p

0.2

0.3

0.4

0.1
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10

Paznoxuts B psaag @ypbe nepuoguuHyo QyHKIHUIO, 3aJaHHYIO Ha
OTpe3Ke [-T;7| paBEHCTBOM Y = TiX .

OIIK-1

V1

11

B smuke 20 peraneii, 4 u3 KoTopblx HecTaHaapTHbIE. CitydyaiiHbIM
oOpa3zom BeiHMUMaeTcs 3 neranu. KakoBa BEpOsSTHOCTH TOTO, YTO
XOTs1 OBl OJTHA U3 HUX HECTaHapTHas.

OIIK-1

H1

12

2
n
Y —

n
HccnenoBats Ha CXOOMMOCTE PSJT n=14"

OIIK-1

V1

13

UrpanbHas kocTs Opocaercss oauH pa3. HaliTu BepoATHOCTH TOrO,
YTO HA BEPXHEH r'paHy BBINAJET HE MEHEE MATH OYKOB.

OIIK-1

H1

14

Texuunueckoe ycrpoiictBo (TY) cocrouT M3 MNATH OJMHAKOBBIX
JJIEMEHTOB, HE3aBHCHMO paboTarolmux ApYyr OoT apyra. BeposT-
HOCTh OTKa3a KaxkJoro siemeHTa 3a Bpems T pasHa 0,3. Haiitu
BEPOSITHOCTH TOT'0, UTO 3a BpeMs T OTKaxyT:

a) TpU IJIEMEHTA;

6) HEe MEHee TPEeX IIEMEHTOB;

B) MEHEE TPEX 3JIEMEHTOB.

OIIK-1

V1

15

Paznoxuth QpyHKIMIO y=1-xg psan @ypbe 110 cuHycaM Ha OT-
peske [0, n].

OIIK-1

V1

16

JIBa paBHOCWJIBHBIX IIAXMAaTHCTa MTPAIOT B MIaxmarbl. UTO Bepo-
SITHEE, BBIUTPATh JIBE MAPTHH W3 YETHIPEX WJIM TPH MAPTHHU U3 MIe-
ctu?

OIIK-1

V1

17

HaﬁTH paz[I/ch CXOOUMOCTHU CTCIICHHOI' O psma n OHpCI[eJ'H/ITI) TUIT
n
© 4
> —x"

-1 N
CXOJIMMOCTH Ha KOHIIaX UHTEpPBaja CXOJUMOCTH n=1

OIIK-1

V1

18

Haiitn mapamerp @ u M (X) 10O HM3BECTHOW IJIOTHOCTHU BEPOSIT-
HOCTHU CIIy4yalHON BEIIUYUHBI X:

2 .
F(x)= a7 +2%), ecm 0<x<1;
0, ecn #[01].

OIIK-1

H1

19

JIBa cTpenka Ipou3BOIAT IO OJHOMY BhICTpely. BeposTHOCTS mo-
NaJlaH}s B LEJb [IEPBOrO U BTOPOro crpenkos pasHel 0,9 u 0,5 co-
OTBETCTBEHHO. HaliTu BeposTHOCTH TOro, YTo 1€nb OyaeT mopa-
YKEHA TOJIbKO OJTHUM CTPEJIKOM.

OIIK-1

H1

20

HemnpepriBHas cirydaitHas BenmuurHa X paBHOMEPHO pacipezeneHa
Ha otpeske [3;8]. CocTaBuTh QYHKIHIO pacpeeneHus] BEPOSITHO-
creri F(X) u dynkumro miotaoctH f(X).

OIIK-1

V1

5.3.1.3. Bonipocsl k 3a4yeTy ¢ OLIEHKOM

He npenycmorpeH.

5.3.1.4. Bonipocsl K 3a4eTy

He npenycmotpen.

5.3.1.5. IlepeyeHb TeM KypCcOBBIX NPOEKTOB (padoT)

He npenycmorpen.
5.3.1.6. Bonpochbl K 3a111UTe KypcOBOIo NpoeKkTa (padoThl)
He npeaycmorpen.
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5.3.2. OueHouyHble MaTePUAJIbI TEKYIIEr0 KOHTPOJIS

5.3.2.1. Bonipocsl TecTOB

Kommne-
No Conepxanue TeHTI NJAK
Paznea 1. /InHeiiHast anredpa 1 aHATUTHYECKAsi T€OMETPHUS
Omnpenenuresb 1) 05 3) 1 OIIK-1 31
1 -3 0 2) 0 4) -2 v1
1 o 2 5 | mpu a=0 pa-
0O O 2o-
BCH. ..
Onpenenurenb 1) -1 3) 5 OIlK-1 31
-2 1 1 2) 1 4) -5 Vi
2. 3 2 1 PaBCH...
0O 1 O
JlaHbI MaTpPUIIBI 1 0 OIIK-1 31
Az[—l ) B=[1}TO_ 1) (gj, 2) (8) V1
3. 0O 4 2
raa matpuna C=A-B umeer 3) {8} 4) (1 8)
BUI. .. 1
4 | Amna Bexropa a=3i-4j 1) -5 3) 25 OIIK-1 31
: 2) 14 4) 5 vi
paBHa...
Hanb Bektopel a = (L,0;2) u 1) 3 3) 0 | OIIK-1 31
5. | b =(2;3—1), Torna ux ckamsipHOE 2) 5 4) / vl
MIPOM3BE/ICHIE PABHO. ..
Janbl BekTopsl @ = (8;4;1) u 1) 16i —8j+k OIIK-1 31
5 b =(2;—2;1), Toraa ux BekTopHOE | 3) — 61 +6]+24k vl
" | mpousBeneHUE HMEET BHI. .. 2) 2i-6]j-—24k
4) 6i —6]—24k
ITpn kakux 3HaYEHHUAX O U [ Bek- 1) a=2, PB=4 OIIK-1 31
TOPHOE IPOU3BENEHHE BEKTOPOB ’ H1
| &a={4;06) w b={21:p} pae-| ) ¢ PB-I
HO HYJIIO? 2) a=2, Pp=173
4) a=2, pB=3
Ilmomans Ttpeyroiapuuka ABC, | 1) 1 3) 8 OIIK-1 31
8. |rme A(L2),B(4,3),C(-12) pas-|2) 10 4) -2 Vi
Ha...
Pemennem cucreMsl JIMHENHBIX 1) x=-10, »=-3 OIIK-1 31
o | ypasHermit 2Xx -7y =1 2) x=-3, y=-10 Vi
: X—4y=2 3) x=10, y=-3
4) x=-10, y=3
SIBIISIETCS ...
@opMynbl BUAA x :ﬂ U1 pe- OTIK-1 31
TN 1)  TpeyronbHUKOB
10. | meHus cucTeMbl NMHEHHBIX YpaB- 2) Kpamepa
HEHUU 4Yepe3 ONpPENeNIUTENN Ha3bl- 3) I'aycca
BatoTCs popMyIamu. .. 4)  Jlamnaca
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JlaHa cucTemMa JMHEWHBIX ypaBHe- | 1) -7 OIIK-1 31
HUHT 2) -7 Vi
11. { X+Ty=3, Cucrema He HMeeT ig 71/7
—X+ay=>5.
penieHuii npu a=...
Ompenenurens ocHOBHOW Matpu- | 1) 10 OIlK-1 31
Il CHCTEMbl JIMHEHHBIX ypaBHe- | 2) 8 Vi
-2y+6=0; 3) 76
12. HUMN _y_22+3:0’ 4) 80
2x+4y=1
paBeH. ..
Janbl TOuku OIIK-1 31
A(2;-1), B(10;5), C(10;,-1). 1) 14 Vi
13. Onpegenuts 1uHy otpe3ka AC g 160
4) 8
HopmasibHbIi BEKTOP MIOCKOCTH 1)  (6;-7;--10) OIlK-1 31
14 6x —7y —10z — 2 = 0umeer koop- | 2)  (-7;-10;-2) Vi
" | auHATHL... 3) (6;-10;-2)
4)  (-6;7;10)
Paccrostaue ot toukn A(0,3,-5) | 1) 21 3)  21/49 OIIK-1 31
15. | mo mnockoctr 2X+3y+6z=0 2) 7 4) 3 vi
paBHO. ..
YCcTaHOBUTE COOTBETCTBHE MEXAy | 1) (0,0,0) OIIK-1 31
ypaBHEHHEM IIJIOCKOCTH W TOYKa- | 2) (1,1,0) Vi
MH, KOTOPbIC JIGKAT B 3THX IJIOC- | 3) (1,11
KOCTSIX 4) (-2,0,0).
16. | Iy: 2x+y—-3z+4=0
I3: x+y—-2=0
I —x+8y—-5z2=0
li: 2x+y+z2-4=0
Cpenu npsmbix Iy @ Xx+3y-5=0, l: | 1) Iy uly, 2) I uls, OIIK-1 31
2x+6y-3=0, I3 2x-6y-3=0, l4: - [ 3) Iz uly, 4) lL uls Y1
17.
2X+6y-5=0 mnapamienpHbIMI  SIB-
JSFOTCAL..
Ecmu ypaBHeHue rumepOonsl ume- | 1) 3 3) 9 OIlK-1 31
2 2 yl
18. | er Bun 9 18- 1 To muuHa ee 2) 16 4) 4
MHHMOM IIOJIyOCH paBHa
YpaBHEHUE KPUBOIA, N300 pakeH- 1) x* N y? _1 OIIK-1 31
HOI Ha pUCYHKE 9 4 Vi
1 2 XYy
3 > 9 4
o UMEET BU/I. .. \—IE/ 3) L2+L2:1
3 2
4) Xy =1
2 3
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x-1 y+4 z OIIK-1 31
[Ipamasgs ——= =— 1a- 1
a 2 3 v
1) 9 3) 9
20. | pamnenbHa MIOCKOCTH 2) 1 4) 21
X—3y+5z=0 npu a pas-
HOM....
Pa3znen 2. MaremaTu4yecKuii aHAIU3
Kakue u3 Qynkuumii sBnstores 6ec- 1 X 5 X—2 31
21. | KOHEYHO MaJIBIMHM B TOUKE Xo = 27 ) x—2" ) X OIIK-1 H1
3) cos(x-2), 4)sin(x-2)
Hana ¢pyHKIUS 1) [-5;t) OIIK-1 31
y=vx?+x—6+5.Tormaee 00- | 2) (—ooi—1]U[2;+)
22 | TacThIO 3HAYEHHH SBJISAETCS MHO- )
JKECTBO... 3) (\/E + 5i+0)
4) [5;t)
Jlyis npoOHO-panuoHanbHoM GyHK- | 1)  X=-2 3) =0 OIlK-1 31
2 _ Vi
23. | uu y= 5 TOYKaMH pa3pbl- 2) x=1 4) x=-1
X% + 2X
Ba SIBIISTIOTCSL. . .
3HaycHUE npeznena | 1) 0 3) 1 OIIK-1 31
24. | . sin3x 2) 1/4  4) 3/4 H1
lim PaBHO. ..
x—>0 4X
3HaycHUE npeznena | 1) 0 3) o0 OIIK-1 31
25 x2 -4 2) 4 4 2 H1
"1 lim paBHoO...
Xx—2 X—2
3HaueHue npenena | 1) 0,2 3) 0,3 OIIK-1 31
2
26. | o X A+ ano 2) 04  4) 0,5 HI
x>-3 x* +x—6
3HaueHue npeaena | 1) 25 3) 0 OIIK-1 31
2
27. | | 5X*+3x-2 papu 2) 14 0 H1
x—>o 2x% + x +8
YCTaHOBUTE COOTBETCTBUS MEXKITY 1 2X OIIK-1 31
(1)3yHKuI/IﬂMH U UX IPOU3BOIHBIMU ) 1+ x* HI
28. | e~ _ 2) 5cos(5x+1)
y=sin(5x+1) 3) 3¢
y=arctg(x)
[IpousBoaHas mpousBeaeHUs 1) 4x®cosx OIIK-1 31
- 3 -
29, x* sin X pasna. .. 2) X7 (4sin X+ XCOs X) Hl
3) x*(sinx+ xcos X)
4) x3(4sin x —xcos X)
IIponzBOAHAS BTOPOTO MOPsIAKA 1 1 OIIK-1 31
30 pyuxiuu Y = IN 3X umeer 1) — x2 3) x2 H1
" | BUL... 1 3
2) ——— 4) =
) 3x? ) X
3aKOH JIBM)KEHUSI MaTepUaIbHON 1) 11 OIIK-1 31
31. | TOYKH UMeEET BULI 2) 9 H1

3) 13
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X(t) =4+10t +e”t, rae X(t) —xo- | 4) 75
OpIUHaTa TOYKH B MOMEHT BpeMe-
Hu t. Toraa ckopocth ToOukH npu t
=7 paBHa...
Jan paguyc-BekTop ABmwkymeica | 1) 27 + 2] OIIK-1 31
B IIPOCTPAHCTBE TOYKHU 2) 6 +2j+ Kk Vi
32. | RO =t’-i+t"- j+t-k,10- |3 6 +2]
I/Ia BEKTOP YCKOPEHUS B MOMEHT | 4y i+ J+k
BpemeHu t= 1 nmMeer Buz...
Hatitu mponsBonHY0 GYHKITUN 1) 3X2 In3x + X2 OIIK-1 31
y= x° In 3x 2) ¥2 Hi
33. 5
3) 3Xx
2 3
4) 9x“ In x + 3x
Haiiti npousBoaHyo pyHKIMH 2 OIIK-1 31
) 1) —2xeX "t H1
o AX+1 )
y==¢ ) Xt
34. )
3) xe X +1
2
4 2xeX *t
3HaveHHE TPOU3BOJHON (PYHKIIMH 1) 13 3) 7 OIIK-1 31
35. |, 10x+1 _ 2) 9 4) 10 Hl
y= B Touke x=0 paBHo...
e3x
ITpousBogHAast BTOPOr0 MOpsiIKa 1) —4sin 2x OIIK-1 31
36 dynxmuu Y =SIiN 2X pasHa... 2) 8sin x Hl
' 3) 4sin 2x
4) —8sin X
Haiiti Touky MakcumMyma (pyHK- 1) x=-4 3) x=-3 OIIK-1 31
37. = =
wn Y =2x3 +3x%2 —72x+7 | 2 x=3 4) x=4 H1
UYro onpenensiercs BbIpaXXKeHUEM 1) YcnoBHBIN 3KCTpEMYM OIIK-1 31
2y COSx + 2y, COS 37 2) I'panuent
38. 3) YacrHblit muddepenipman
4) TlpousBojHas 1O HANpPaBIIe-
HUIO
YacTHast mpou3BOAHAsI BTOPOT'O 1) 4y3 OIIK-1 31
" _v2,,3 Vi
nopsnka Zyy bynkuun Z = XY 2) 2Xy3 4 3x2y2
39. | paBHa... 5
3) 2xy
4) 6xy2
Toukoii skcTpeMyMa (QyHKITHH 1) M(2; -4) OIIK-1 31
40. | Z=9x% +y* +18x -4y +7 g; ﬁglzi; i
ABJISETCS TOUKA. .. 4) M(-lz 2)
a1 Haiiti kpuTHueckyro Touky pynk- | 1) M(2; 5) 3) M(3;7) OIIK-1 31
" | um 2) M(3; 5) 4) M(7;5) Vi
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7=2x% —2xy+3y° —18x 16y +7

YacTHas mpou3BoiHAsT PYHKITUU 1) 0 OIIK-1 31
42 z = X" C0os® y mo nepeMeHHOH Y B 2) 4 Y1
' 3) -1
TOUYKE -7 | paBHa...
M [l, 2) p 4) 1
MHOXeCTBO MEepBO0OPA3HBIX 1 34 OIIK-1 31
y 3x 1) —-e7+C H1
ynxmumit f(X)=€>" umeer 3
4 BHU]I... 2) eX i
' 1
3) —e¥X4icC
3
5 3¥4C
Heonpenenennslii HHTETpa 1) —cos(bx+3)+C OIIK-1 31
[sin(5x + 3)dx pasen... 2)  —cos(5x2/2+3%)+C HI
44. 3)  _1/5c0s(5x+3)+C
4)  —1/5c08(5x%/2+3%)+C
OrnpenesieHHbIN HHTErpa 1) 118 3) 123 OIIK-1 31
5 H1
45, j(3x2 +2)dx paBeH... 2) 132 4) 138
1
OmnpeneneHHbIi HHTErpal 1 3) 1/3 OIIK-1 31
eln3 H1
46. i In XdX pasen. . 2) 1/4 4) 4/3
1 X
Borancnuts minomaas GUrypsl, 1) 12 3) 14 OIIK-1 31
OrpaHUYCHHOHN TpaduKoM PyHK- 2) 15 4) 18 H1
47.
uH y=x2 + 2x, ochi0 Ox 1
npsaMoit x=3
Pa3nen 3. ludgepeHunanbHbie YPABHEHUSI M PAABI
CxomsmmMucs SIBIAIOTCS HeCco0- i +0 % OIIK-1 31
CTBEHHBIE HHTErPAJIHI. .. 1) J. X dx 2) J. X 2dx H1
48. o -
3) [xtdx &) [x'dx
1 1
Jlano nauddepeHanbsHoe ypaB- X2 OIIK-1 31
.2 1) 1+ X+ ) 3) H1
HEHHE y=y -z npu y(0) =1. N
Torma mepBeie Tpu wieHa pasno- | 1+ X+—
49, | )KEHHUS €ro PEIICHUs B CTEICHHOM 6 , ,
PST UMEIOT BUJT 2) 1+x+ X + x 4)
2 6
2
-1+ x+ X
Hano nuddepennmanbHoe ypas- OIIK-1 31
50, | HEHHEX y'=yupu y@)=1.To- |1) D 3) C H1
" | roa MHTErpanbHas KpUBas, KOTO-
pas onpeenseT peneHne Toro 2) A 4) B
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YpaBHCHUA, UMCCT BHA. ..

yll A
S%B
/2 C
1 D
0
X
A

Cpenn  nepeunciennblx  mudpde- | 1) x’y'+8y—x+5=0 OIIK-1 31
pEHIIMATbHBIX YPaBHEHHH ypaBHE- d
HusIMH 1-20 nopsioka seisiotes... | 2) Y ™ +x=0
51. d’y dy
3) 2X—=+Xx—=+y=0
) o ax Y
dy . . 4y
4) X—5+yYX—+y=3
) o ax Y
Ecmu y(X) — peuieHue ypaBHEHUs OIIK-1 31
y 1) 2 3) 1 H1
52. | y'= e YAOBIETBOPSIOIIEE YCIIO- | 2) 5 4) 4
Buro Y(1) =1, Torma y(2) paBHoO...
Obmee pemenne auddepenu- | 1) OIlK-1 31
albHOrO ypaBHeHHA Y"=X+2 y:ix4+lxs+gxz+czx+cs HI
UMEET BULL. .. 24 6 2
2) y=Lyily
53 )y TR
3)
y EREIC IS Y +C,x+C,
24 3 2
4) y=x*+x*+C
YacTHOMY pEelIeHUI0 HEOAHOPOI - OIIK-1 31
Horo muddepeHunansHoro ypas- | 1) f(x)=Ax*> +Bx 3) Vi
54, | HeHus y"—5y'+6y =x+1 1o f(x) = AeZ + Be®
BUJIY €ro MpaBOil YaCTH COOTBET- 2) f(xX)=Ax+B 4)
CTBYET (YHKITHSA. .. f(x) = e (Ax + B)
JlaHO TMHEHHOE OJTHOPOTHOE 1) Cle2X +Ce” OIIK-1 31
npiti_)kq)e}oelizunangHoe ypaBHeng Ce 2 +C,e" HI
—2y =0, Torxma ero obmiee
55, ) V) 2) Ce™+C.e
pelIeHne UMEeT BHI. ..
3) Ce ¥ +Ce
4) Ce?+Ce™
56 Ecmm z, =1-i, z,=2+i,T10 1) 2-3i 3) 3—i OIIK-1 31
" | z,-Z, paBHo... 2) 3+3i 4) 1-i V1
Hana ¢pyHKIuSA 1) 0 2) L3 OIIK-1
f(x) = x®,x e[-x; 7]. Torna xo- 3 31
57. )
durenT a, pasnoxeHus 3) £ 4 7z H1
V4

f (X) B psim Dypbe paseH. ..
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Pasnea 4. Teopus BeposiTHOCTEH

58 BepositTHOCTh OCTOBEPHOIO COOBI- | 1) 1 3) -1 OIIK-1 31
" | Tus paBHa... 2) 05 4) 0
JlBa cTpesnka MPOM3BOAST MO oxa- | 1) 0,40 OIIK-1 31
HOMY BBICTpeny. BepostHOoCTh mO- | 2) 0,95 Vi
najaHus B Ieb MEPBOrO U BTOPO- | 3) 0,55
59. | ro crpenkoB paBubl 0,8 u 0,75 co- | 4) 0,60
OTBETCTBEHHO. Toraa BeposiITHOCTh
TOrO0, YTO 1LIeJIb OYyJEeT MOopa)KeHa,
paBHa...
Bpocatot nBe monetsl. CoObiTie A | 1) COBMECTHBIMU OIIK-1 31
60. | «repb Ha repBoil MOoHeTe» U1 B — | 2) 3aBHCHMBIMH Vi
" | «undpa Ha BTOpOIt MOHETE» SABISA- | 3) HECOBMECTHBIMHU
IOTCS. .. 4) He3aBUCHMBIMHU
UrpasnbHas KocTh Opocaercs oauH | 1) 1/6 3) 1/3 | OIIK-1 31
61 | P33 Toraa BeposSTHOCTH TOTO, YTO | 2) 1/2 4) 5/6 Y1
" | Ha BepXHel rpaHU BhINAJET HE Me-
Hee MMSITH 0YKOB, PaBHA. ..
BepositHOCTh MOsiBIICHHS COOBITHS | 1) 0,24 OIIK-1 31
A B 10 HE3aBHCUMBIX HCIIBITAHUSX, | 2) 2,4 Vi
62, | IPOBOZIMMBIX TIO cXeme bepuymmm, | 3) 0,12
" | paBua 0,6. Torga qucnepcus uucia | 4) 1,2
MOSIBICHUH  3TOTO COOBITHS PaB-
Ha...
Crpaxyerca 1200 aBTOMOOMIIEH; OIIK-1 31
CUMTACTCS, YTO KaKIbl M3 HUX | 1) wuHTerpanpHyo Gopmyny Y1
MOJKET IIONACTh B aBapUI0 C BEPO- Myaspa -  Jlanaca
stHocThio 0,01. Jlnst Beruucnenus | 2)  dopmyiny [lyaccona
63. | BeposTHOCTH TOrO, 4TO Kommue- | 3) dopmyiy Baiteca
CTBO aBapHii CpPein BcexX 3acTpaxo- | 4)  GopMylty MONHON BEpOsIT-
BaHHBIX aBTOMOOWIIEH Oyaer B | HOCTU
npomexytke ot 20 no 100, cieny-
€T UCIOJIb30BATh. ..
A B,C — momapHO HE3aBUCHMBbIC OIIK-1 31
cobbitus. Ux BepositHoetn: p(A) = | 1) 0,24 3) 032 vi
0,4; p(B) = 0,8; p(C) = 0,3. Yka- | 2) 0,096 4) 012
64. | xuTe COOTBETCTBHE MEXAY COOBI-
THSIMH ¥ UX BEPOSITHOCTSIMHU:
1. A-B 2. A-C 3. B-C
4. A-B-C
B nepsom supike 7 kpachbix u 11 | 1) 11+9  3) 1011 o OIIK-1 31
CHHHX IIApoOB, BO BTOPOM — 5 18+ 4 218 14 Vi1
65, | KPacHbIX 1 9 cumux. Us mpous- | 2) 11 9 g 11 9O
" | BONIBHOIO SNMKA JOCTAXOT OIUH 18 14 18 14
map. BeposTHOCTH TOro, 4ro OH
CHHUH, paBHA...
C mepBoro cranka Ha cOOpKy mmo- | 1) 0,015 OIIK-1 31
crymaer 40%, co BToporo 60% | 2) 0,016 Y1
66. | Bcex meraneii. Cpenu neraneii, mo- | 3) 0,014
CTYNHBIIUX C TMEPBOro cTanka 1% | 4) 0,03

OpakoBaHHBIX, CO BTOporo 2%
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OpakoBaHHBIX. Torjaa BepOSITHOCTh
TOT'0, YTO MOCTYNHUBILASL HA COOPKY
JeTanb OpakoBaHHAs, paBHA. ..

YcTpolicTBO TpeACTaBIsSIET COOO0M 1 1 3 OIIK-1 31
MapajuielbHOE COETMHEHUE AJIe- ) (1-p) Vi
MeHTOB S,,S,,S; ! 2) 1-3p
3) 1-p’
- 4) P’
67.
Kaxxaplii U3 HUX MOXXET BBIATH U3
CTpOsl C BepOATHOCThIO P. DyHK-
LUOHUPOBAHHE CHCTEMBI Hapyla-
ercs, €Clii BCE OHM BBIXOIAT HX
crpos. Torma BeposITHOCTH Tpa-
BWJILHOW paOOThI yCTPOWCTBA paB-
HA...
ITo kakoii popmyne Boruucaiercs | 1) M(X)=py+ ps +...pp OIIK-1 31
MaTeMaTUYECKOE OXKUJIaHUE JTU C- n
KPETHO# CiTydaiiHO# Benu4uHbl X, 2) M(X)= p3 Xt py
68. | 3amaHHOI psAIOM pacnpenaeieHus? '::
3 M(x)= 25 Py
1=
4) M(X) =X +Xo +...X
[lycts X pauckperHas ciy4aiiHas OIIK-1 31
BEJIMYMHA, 3a/laHHas 3aKOHOM pac- | 1) 2,2 Vi
NpeETCHUsI BEPOSITHOCTEM: 2) 2
69 X -1 3 3) 1,4
p 04 |06 4) 1
Torga MmaTeMaTHUYECKOE OXKUAHUE
9TOW CIIy4dalHOW BEIMYMHBI paB-
HO...
JluckperHasi cilydaiiHasi BEJIMYMHA 1) 02 OIIK-1 31
X 3a/1aHa 3aKOHOM pacIpeeneHus 2) O,,3 V1
BEPOSITHOCTEI: 3) -04
70 X|-2 |-1 |0 |3 4) 08
“1/p]01/03]0204
Torpa maTemaTHueckoe OXXHUIaHUE
CITy4allHOW BEMYUHBI V = 4X — 2
paBHoO. ..
I'paduk mioTHOCTH pacnpenene- OIIK-1 31
HUS BEPOSATHOCTEH HEMPEPhIBHOM 1) 0,20 Vi
CIy4aliHOM BEIMYMHBI X, pacnpe- | 2) 1
JICTICHHOM PaBHOMEPHO B HHTEpBa- | 3) 0,25
ne (-1;4), umeer BUI: 4) 0,33
71. fx}
a
e ——

10 4 x
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TOFﬂa3HaquHeilpaBHO“.

HenpepbiBHast ciyuaiiHas Benudu- | 1) 1 OIIK-1 31
Ha X 3ajaHa MHTErpaJbHOU (PyHK- | 2) 2 Vi
UeH pacrpeiesieHusi BEpPOSTHO- | 3) 3
creii F(X). Torma 3Hauenune C pas- | 4) 4
72. | go...
0, x<£2,
F(X)=<Cx—4, 2<x<2,5
1, x>2,5.
ITo xakoit popmyre onmpenensercs 1) f (X) =1— e ™ OIIK-1 31
IUIOTHOCTH pacmpeneneHus f(X) i Vi
75, | cnyuaiinoi Bemaamib X, pacupe- 2) f(x)=1-e
JIJIEHHOM 110 10Ka3aTeJIbHOMY 3a- 3) f(x)= g
KOHY, Ipu X > 0?
2 f(x)=re™
HemnpepsiBHas citydaiiHasi BelIU4YH- OIIK-1 31
Ha X 3aJaHa IUIOTHOCThIO pacrpe- | 1) 12,5 Vi
JICJICHUS BEPOSTHOCTEH | 2) 25
1 SOCDE  To- | 3) 4
74. | f(x)= N e 2) 5
raa JQucnepcus 3TOW HOPMalIbHO
pacnpeneneHHOM CIy4yalHOW Be-
JUYUHBI paBHA. ..
HenpepsiBHas citydaiiHas BeIM4u- OIIK-1 31
Ha X 3aJaHa IIOTHOCTRIO pacpe- | 1) 18 Vi
JIeTICHNs] BEPOSITHOCTEH 2) 3
75| f 1 s 3 9
() 3752 4) 4
Toraa MatemaTuyeckoe OXKHIaHNE
3TOW HOPMaJbHO pacipeaeIeHHON
CIIy4ailHOM BEJIIMYUHBI PABHO. ..
5.3.2.2. Bonpocsl 1Jisi yCTHOTO Ompoca
No Conepxxanue Kowmme- UK
Tennus
1 | Onpenenenue MaTPHUIIBL. OIIK-1 31
2 | CoiicTBa OonpeaeuTeNei. OIIK-1 31
3 | OOparHas maTpuna. PaHr MaTpHIIbI. OIIK-1 31
4 ®dopmynsl Kpamepa. OIIK-1 31
5 | Bekrop. Onepanuu HaJl BEKTOpaMU B T€OMETPHUECKOH opme. OIIK-1 31
6 | CkansipHOe mpou3BeAeHNUE BEKTOPOB. OIIK-1 31
7 | BekTopHOE ITpOU3BEIE€HNE BEKTOPOB. OIIK-1 31
8 | CMmemaHHOE TPOU3BEICHNE BEKTOPOB. OIIK-1 31
9 | YpaBHEeHHME PSIMOIA, TPOXOISIIEH Yepe3 IBE 3aJaHHBIC TOUKH. OIIK-1 31
10 | Damumc. OIIK-1 31
11 | OkpyHOCTb. OIIK-1 31
12 | OcHOBHBIEC TEOPEMBI O MPEENax. OIIK-1 31
13 | beckoHeuHo Manble U OeckOHEYHO Oombiive (GyHKUUU U uUx cBoil- | OIIK-1 31

CTBa.
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14 | TlepBblii 3aMeuaTeabHBIN MpeEe. OIIK-1 31
15 | Onpenenenve HENPEPHIBHOCTH (YHKIIUU B TOUYKE. OIIK-1 31
16 | Touku pa3pbiBa QYHKIHI U UX KIACCHPHUKAIHSI. OIIK-1 31
18 | Onpenenenue NpoU3BOMHOW, ee reomeTpudeckuit u ¢usnyeckuit | OITK-1 31
CMBICIL.
19 | IIpou3BoaHBIE OCHOBHBIX dJeMEHTAapHBIX (GyHKIUN 1 mpaBuia aug- | OITK-1 31
(dhepeHIpoBaHusI.
20 | Iuddepennman GyHKINU. OIIK-1 31
21 | OcHoBHbIE TeOpeMbl U] P epeHInaTbHOr0 HCUHUCICHHUS. OIlK-1 31
22 | Omnpenenenue GyHKINMN HECKOJIBKHX MEPEMEHHBIX OIIK-1 31
23 | Ilpon3BoiHas 1O HAITPABJICHHIO. OI1K-1 31
24 | I'pagveHT QYyHKIIH. OIIK-1 31
25 | TaGnuia OCHOBHBIX HEOIPEEIEHHBIX HHTETPAJIOB. OIIK-1 31
26 | OcHOBHBIE METO/Ibl HHTET PUPOBAHHSL. OIIK-1 31
27 | Kiacchl HHTErpHpYEeMbIX (YHKIUH. OIIK-1 31
28 | OcHOBHBIE CBOWCTBA OMPEACICHHOIO HHTErpaa. OIIK-1 31
29 | 3amaua Kommwm, yciaoBusi CyIIeCTBOBaHHS W €AMHCTBEHHOCTH ee pe- | OITK-1 31
HICHUSI.
30 | OcHOBHBIEC CBOWMCTBA CXOMSIIMXCS YUCIOBBIX PSIJIOB. OIIK-1 31
31 | HeoOxomuMbli pU3HAK CXOAMMOCTH YUCIOBOTO PsJIa. OIIK-1 31
32 | [Ipu3Haku cpaBHEHUS CXOJUMOCTU PSAIOB C MONOXKHUTENbHBIMU 4iie- | OITK-1 31
HaMHU.
33 | ITpusnak Jlamambepa. OIIK-1 31
34 | Ilpuznak Komm. OIIK-1 31
35 | MHTerpanbHbIi NpU3HaK CXOJUMOCTH. OIIK-1 31
36 | Ilpusnak JleiiGHuna. OIIK-1 31
37 | Tpuronomerpuueckuit psaa. Koapdumumentsr Oypoe. OIIK-1 31
38 | [onsTre coObITHS, KIacCUDUKAIIUS COOBITHIA. OIIK-1 31
39 | Kiaccuueckoe onpe/eseHne BEpOosITHOCTH. OIIK-1 31
40 | I'eomeTpudecKkoe ONpeaesieHue BEPOSITHOCTH. OIIK-1 31
41 | CratucTiuecKkoe onpeiesieHue BEPOsSITHOCTH. OIlK-1 31
42 | TeopeMbl CI0KEHHSI BEPOSTHOCTEH. OIIK-1 31
43 | YcioBHas BEpOATHOCTB. TeopeMa yMHOXKEHHS BEPOSTHOCTEH. OI1K-1 31
44 | dopmyia MOJTHOW BEPOSTHOCTH. OI1K-1 31
45 | CiydaiiHble BETMUHUHBI JUCKPETHOIO U HENPEPBHIBHOIO THIIA. OIIK-1 31
46 | YucnoBple XapaKTEPUCTHKHU CIIy4aiHBIX BennmuuH: matematudeckoe | OITK-1 31
OXKUJAHME, TUCIIEPCUsl, CPEIHEE KBAIPATHUECKOE OTKJIOH CHHE.
47 | PaBHOMEpHBIN 3aKOH pacrpeaeacHus OIIK-1 31
48 | HopmanbHBIN 3aKOH pacrpeecHus, OIIK-1 31
5.3.2.3. 3agauu 1151 NPOBEPKHM YMEHU Il U HABBIKOB
Ne ConepxaHue Komme- NJaK
TEHITHS
1 x+y= 3 OIlK-1
Pemmte cucremy ypaBHeHUM 2x—y+z=3 ¢ noMoupio 31
3x+ y—z= 2 \al
dopmyn Kpamepa.
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OIIK-1

Haiitu yron A B TpeyronpHuke ¢ BepmmHamu A(-2,1), B(0,6), 31
C@4,-1). V1
3 | Pemuth cucteMy ypaBHEHHUI ¢ TOMOIIBIO OOPaTHOM MAaTPHUIIBL: OIIK-1
x+y= 3 31
2x—y+z=3. V]
3x+y—z=2
4 - OIlK-1
Haiitn npon3Boanyro GpyHKIMA ) = (4arcsm 2x 4 tg3x)4 : 3 11
5 Haiitu rutomans TpeyroiapHuka ¢ Bepumnaamu A(2,-3,5), OIIK-1 31
B(0,3,6), C(2,2,1), ucmonb3ysi BEKTOPHOE ITPOU3BEICHUE. 4
6 2 4. OIIK-1
Haiitu  lim X —dx-l2 . 31
x—>-2 \/1—4)(—3 HI
Haiitu mpousBoanyro Gynkuun ) = 4xe 2 HI
8 32 -10 OIIK-1
B 41 35 31
BIUUCIIUTD ONPEAEIUTEND .
P 73 25 V1
83 4 0
9 xX+y= 3 OIIK-1
Pewmts cucremy ypaBHEHHI 2x—y+z=3 31
3x+y—z=2 Hl
meTonom ['aycca.
10 o B 3 _gin2 OIIK-1 31
alTH IPOU3BOJHYIO PYHKIHH Y = \ W . Vi
H Hatitu npemen  lim x27_4 Ottt 31
P x>21-4x -3 12!
12 | Pemmth nuddepeHnnaIbHoe ypaBHenue | OIIK-1 31
y"+6y +9y =10sinx. H1
13 . xdx OIIK-1 31
Haiitu uarerpan [————. V1
(x—2)(3x+4)
14 | Halitu yacTHbIE MPOW3BOJHBIC MEPBOr0 MOpsAKa OT (PyHKUIUU OIIK-1 31
z =sin(cos® x — tgy) . vl
15 | B kopobOke 5 6enbix u 10 yepnsix mapos. Hayran Beinumaercst 3 | OIIK-1 31
H1

mapa. KakoBa BepoOSTHOCTh TOT0, YTO XOTsI ObI OJJUH U3 HUX Oe-
JIBIA.
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16 | Haiitu mapamerp A ¥ MaTeMaTHYeCKOe OkuaaHue ciaydaitnoi | OIIK-1 31
0, mpu X<0 Vi
BEMUMHBL, JUIA KOTOPOH F(x)={ax®, mpu 0<x<4-
1, mpu X >4,
18 | Paznoxuth pyHkuuo y=1-—Xx B pag @ypse no curycam Ha o1- | OIIK-1 31
peske [0, t]. Hl
19 G OIlK-1 31
HccnenoBaTh Ha CXOAUMOCTD PAJ > —. H1
n=14"
20 | HaiiTu paguyc cCXOAMMOCTH CTETIEHHOTO Psijia U ONPEACIIUTh THII OIIK-1 31
o AN H1
CXOIMMOCTH Ha KOHIIAX MHTEPBAJa CXOJUMOCTH Y —X'.
n=1 N
21 | IlpoBeputrh HeoOxomumoe  ycioBue  cxogmmoctd  psma | OIIK-1 31
© n?+1 HI
no14n+2°
22 | HenpepsiBHas ciydaiiHas BenuuuHa X paBHOMepHO pacmpene- | OIIK-1 31
nena Ha orpeske [3;8]. CocTaBUTh (YHKIUIO pacrpe/ieneHns Be- Y1
positHOCcTer F(X) u ¢pyHkumto niaotHocTH f(X).
23 | Haiitn pelieHue mud depeHInanTbHOro ypaBHenusi | OIIK-1 31
y'= x3 + y2 —e*, y(0)=1, B Buze cremeHHoro psma (orpa- H1
HUYUTHCS TPEMsI HEHYJIEBBIMH YJICHAMH Psifia).
24 | HaliTh MaTeMaTHYECKOE OKUIAHUE CIYYalHOW BEITUYHHBI, TS OIIK-1 31
0, npu X <0 Vi
KOTOPOH X2
F(x)=<3—, mpu 0<x<4
) =175 p
1, npu X > 4.
25 | Jlns nucKpeTHOM ciydyailHOM BETUYMHBI OIIK-1 31
V1
X 8 4 6 5
P 0.1 0.3 0.2 0.4
HaWTH TUCIEPCUIO IBYMSI CIIOCO0aMU.
26 OIIK-1 31
®n+2
Hccenosath Ha CXOAUMOCTD Pl . Hl
n=1 3
27 | HenpepsiBHast ciydaiiHas BenuduHa X pacipeesieHa Mo rnoka- OIIK-1 31
V1

3aTeNbHOMY 3aKOHY C riapameTpoM A =7. COCTaBUTb ()YHKIHIO
pacnpenenenus BepositHocterd F(X) u pynkiuro muotHoctr f(X).
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28 Cnyyaiinas BenrurHa Xpacrpe/eneHa o HopMajJbHOMY 3aKOHY OlIK-1 31
c napamerpamu a=10 u ¢ =2. HaiiTu auana3oH u3MeHeHuUs 1
CIIy4allHOW BEJIMYHHBI.

29 | Haiitu mapametrp & u M(X) 1Mo U3BECTHOM MJIOTHOCTH BEPO- OIIK-1 31
ATHOCTH CJy4aifHOH BenuuuHbl X : Y1

f(x)= a(x2 +2X), ecmm 0<x<1;
0, ecmu ¢[0,1].

30 | B mepBom snmke 2 O6enbix 1 § 4epHBIX MapoB, BO BTopoM 3 Oe- | OIIK-1 31
JBIX U 5 yepHbIX. M3 Kaka0ro smyka BeIHYJIM 110 mapy. Kakosa Yl
BEPOSITHOCTb, UTO BBIHYJIM OJIUH O€NbIi U OJTUH YEPHBIH.

31 | HaiiTu BepOSITHOCTh OTKJIOHEHHUSI HOPMAJILHO PacIipeaeIeHHON OIIK-1 31
cllydaliHOM BenuMuuHbI ¢ napamerpamu M (X)=—-4, D(X)=4 Y1
OT MaTEeMAaTUYECKOr 0 OXKHIaHUS HA BEJIMYUHY, HE IIPEBbILIA0-
1Iyro 5.

He npenycMmorpeHst.

5.3.2.4. Ilepeyenb TeM pedepaToB, KOHTPOJIBHBIX, pacyeTHO-Tpadpuueckux pador

5.3.2.5. Bonpocsl 1Jis1 KOHTPOJILHO# (pacuyeTHO-TPaduyeckoii) padoTbl
He npenycmorpens!.

5.4. CucremMa OLleHUBAHHUA JOCTHKEHUSA KOMIIETEHINIH

5.4.1. OueHka 10CTH:KEeHUS] KOMIIETEHIMI B X0/1¢ POMEKYTOYHOM aTTecTAlun

OIIK-1

CnocobeH NpUMCHATH CCTCCTBCHHOHAYYHBIC U O6H.I€I/IH)KGHCPHBIC 3HaHHUA, MCTOAbBI MaTEMa-

TUYCCKOI'O aHaJIn3a 1 MOJICIIMPOBAHUS B IT O(I)GCCI/IOHaJ'II)HOI‘/'I ACATCIIBHOCTHU

WNunukatopsl noctmxenus komnerenunn OITK-1

Homepa BonpocoB u 3agau

Kon Conepxanue BOTIPOCEI K 3a/1a49M K IK3aMEHY
AK3aMEHY
OcHOBHBIC TIOJIOXKEHUsI MaTeMaTuku, Meto- | 1 cemectp: 1-40;
31 | Apl MaTeMaTU4YeCKOro aHaiM3a W Mojenu- | 2 cemectp: 1-34,
pOBaHUSI. 1 cemectp: 1-32;
Ncnonp30BaTh 3HaHUS MOJI0KEHUN MaTeEMa- 1 cemectp: 1;4-7;9-
THKH, METOJIOB 11;13;14;16;17;19;
y] | MATEMATHUECKOro aHalM3a M MONCIMPOBA- 2 cemectp:
HUS JUIS pelIeHus] npo(ecCHOoHalbHBIX 3a- 1:4:9:10;12:16;17:19;
Jla4y B 00JIaCTH ar pOMHKCHEPHH. 3 cemectp:
1,6;8;10;12;14-17;20.
Perenns MaTeMaTHYECKHX 3ajad, CBA3aH- 1 cemecTtp:
HBIX ¢ MPo(eCCHOHATBLHOM JIeITEIbH OCTHIO. 2:3:8:12:15;18;20;
H1 2 cemectp: 3;5-
8;11;13-15;18;20;
3 cemectp: 2-

5:7:9:11:13:18:19.
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5.4.2. OueHka 10CTHKEeHUSI KOMIIETEHIMA B X0/1e TEKYIIEero KOHTPOJIA

OIIK-1

CrocoOeH MpUMEHATh €CTECTBEHHOHAYYHBIE U OOIICUHKEHEPHBIE 3HAHUSI, METO/Ibl MaTEMaTH -
YEeCKOr'0 aHAJIM3a U MOJICTIMPOBAHUS B TPOECCHOHATBHOMN 1eITeTbHOCTH

WNunukatops! qoctmwkennst kommnereHnuun OITK-1 Homepa BonpocoB u 3agau
amadu I
BOIIPOCHI 3all 8
BOIIPOCHI MIPOBEPKHU
Kon Conepxanue YCTHOI'O .
TECTOB YMEHHH U
orpoca
HAaBBLIKOB
OCHOBHEBIE MOJOKEHUST MAaTEMATUKH, METO-
31 | ApI MaTeMaTHYEeCKOTo aHaJiM3a W MO EJN- 1-75 1-48. 1-31
pOBaHMUSI.
Hcnons3oBare 3HaHug nojoxeHuil Mmare- | 1-9; 11-20;
MAaTHKH, METOI0B 23; 32; 39- 1-5; 8; 10-
Y1 | MaTeMaTHUECKOTO aHanmm3a W mopaenuposa- | 42; 54; 56; 16; 22-25;
HUS U perieHus: npoecCHoHaIbHBIX 3a- | 59-67; 69- 27-31
Ja4 B 00J1aCTH ar pOMH>KEHEPHH. 75
Pemrenns mMareMaTHYeCcKMX 3amad, cBs3aH- | [ 21; 24;
HBIX ¢ MpodecCuOHaIbHOM NeaTeNnbHOCThI0. | 25-31; 33- .
e 6,7, 9; 18-
H1 37; 43-50; 21: 26
52; 53; 55; ’
57

6. YueOHO-MeTONMUYECKOE M HH(OPMALIMOHHOE O0ecneyeHe TUCHUILTHHbI

6.1. Pexomenayemasi sureparypa

KommuectBo
Tun IIepedeHb U PEKBU3HUTHI JIUTEPATYPBI K3, B G1G-
pEeKOMeH A (aBTOp, Ha3BaHME, TOJl U MECTO U3JAHUS) OTeKe
1 2 3
Brnosun A. }O. Briciras marematuka. CTaHIapTHBIE 3374l C
ocHOBaMH Teopuu [DnekTpoHHbIi pecype] / A. HO. Boosun, JI. i
B. Muxanésa - Cankt-IlerepOypr: Jlanp, 2022 - 188 c. [DU]
[9BC Jlans] URL: https://e.lanbook.com/book/195419
Bnagumupckuit b. M. Marematuka. O0muil kypc [DaeKTpoH-
HbIH pecypc] / b. M. Bmagumupckuii, A. b. T'opctko, . M. Epy- i
casmMckuii - Cankt-IlerepOypr: Jlans, 2022 - 960 c. [DU] [DBC
Jlans] URL: https://e.lanbook.com/book/210206
VYyeOHbie ‘
H3IaHAS Briciias MaTemaTHKa B arpoOMH)KEHEpHUH: yueOHoe rmocodue s

oOyJarmmxcs arpourkenepHoro ¢dakyiabtera / [B. I1. lankmii
u 1p.]; Boponexxckuil rocygapcTBeHHBIA arpapHblii YHUBEPCHUTET
; [mox pen. B. I1. Illankoro] - Boponex: Boponexckuii rocynap-
CTBEHHBIN arpapHbiii yHusepcurer, 2020 - 309 c. [LIUT 21151]
[[IT] URL: http://catalog.vsau.ru/elib/books/b155116.pdf

75

I'opnau b. A. Teopust BeposiTHOCTEH U MaTeMaTHYecKasl CTaTHU-
cruka [DnektpoHHblii pecypc] / b. A. Topmau - Caskr-
IlerepOypr: Jlanwp, 2022 - 320 c. [DU] [OBC Jlans] URL:
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Tun
peKOMeHaanuui

[IepeueHb 1 peKBU3UTHI IUTEPATY PbI
(aBTOp, Ha3BaHME, TOJl U MECTO M3AHUS)

KomuuectBo
9K3. B OM0-
JINOTEKE

1

2

3

https://e.lanbook.com/book/211082

I'punneBa . B. Maremaruka. Y. 1: yuebHOE mocodue uist CTy-
JICHTOB OYHON (pOpPMBI OOYyUEHUSI arpOMHKEHEPHOro (haKkyIbTeTa
o HarpasieHuto moarotoBku 35.03.06 "Arpounxenepus" / U.
B. I'pugnesa, JI. . ®enynosa, A. E. IlonoB; Boponexckuii
rOCYJapCTBEHHBIM arpapHblii yHHBepcuTeT - Boponex: Bopo-
HEKCKUH TOCYIapCTBEHHBIN arpapHblii yHusepcurert, 2016 - 213
C. [UT 15204] [I1T] URL:
http://catalog.vsau.ru/elib/books/b125310.pdf

88

I'punneBa U. B. Teopus BeposiTHOCTEN [DIEKTPOHHBIN pecypc]:
yuebHoe mocolOue A obydaromuxcs O4HOM (HopMbl 00ydeHHs
arpOMH)XEHEPHOTO (DaKyJbTE€Ta MO HAMPABICHUSM IOATOTOBKH
35.03.06 - «Arpommxenepus»; 23.03.03 - «DkcrryaTamus
TPAHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH U KomIuiekcoBy / . B.
I'punnena, JI. . ®enynoa, A. E. Ilonos; BopoHnexckuii rocy-
JIApCTBEHHBIM arpapHbIii YHUBEpcUTET - Boponex: BopoHex-
CKUM TIOCyAapCTBEHHBIA arpapHbiii yHuBepcuter, 2020 [IIT]
URL.: http://catalog.vsau.ru/elib/books/b168595.pdf

Hanunos 0. M. MaremaTtuka [37eKTpOHHBIH pecypc]: YueOHOe
nocobue / FO. M. Jlanunos, JI. H. XKyp6enko, I'. A. HukoHoBa,
H. B. Huxonoa, C. H. Hypuesa; KazaHnckuii HaimoHagbHBbII
HCCIIEI0BATENIbCKUM TEXHOJIOrMYECKU yHuBepcuTeT; KazaHckui
HaIIMOHAJIBHBIM HMCCIIEI0BATENbCKHII TEXHUYECKUIT YHUBEPCUTET
M. A.H. TynoneBa - Mocka: OOO "HayuHo-u3gaTenbckuit
uentp MHOPA-M", 2022 - 496 c. [OU] [OBC 3nannym]| URL:
https://znanium.com/catalog/document?id=399360

[MunayeB B. C. Bricmas MaremaTuka [3JE€KTPOHHBIA pecypc]:
YuyeOonuk / B. C. IumaueB - MockBa: OOO "Hayuno-
m3patenbckuit nentp MHOPA-M", 2023 - 479 c. [DU] [OBC
3HaHUYM | URL:
https://znanium.com/catalog/document?id=416006

Mertoauueckue
U3IaHUS

Marematuka [DnekTponssiii pecypc]. U. 1: Mmeroguueckue yka-
3aHUS 10 M3YyYEHUIO TUCHMIUIUHBI U CaMOCTOSTENbHOI padoTe
oOyuarommxcs 1o HampasiaeHuto 35.03.06 ArpounxeHepusi /
BopoHeKCKMI TOCYyNapCTBEHHBI arpapHblii YHUBEPCUTET |
[cocT.: . B. I'punnuesa, JI. . ®enynosa, B. I1. llauxkuii] - Bo-
poHex: BOpOoHEXKCKHH rOCyJapCTBEHHBIM arpapHblii YHUBEpPCH-
TeT, 2019 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m151231.pdf

Marematuka [DnekTpoHHbI pecypc|. U. 2: MeTonnyeckue yka-
3aHUS 10 M3YYEHUIO TUCHMIUIMHBI U CaMOCTOSTENIbHON paboTe
oOyuatonmxcs mo HampasieHuto 35.03.06 ArpounxeHepus /
BOpoHEKCKMI TOCYIapCTBEHHBIM arpapHbli yHUBEPCUTET
[cocT. : U. B. I'punuesa, JI. . ®enynona, B. I1. Hlankwuii] - Bo-
poHexk: BOpOHEKCKHI IOCYyJapCTBEHHBIN arpapHbIii YHUBEPCH-
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KommuectBo
Tun IlepedeHb U pEKBU3UTHI JIUTEPATY PHI K3, B 6116~
peKOMeHaanuui (aBTOp, Ha3BaHME, TOJl U MECTO M3AHUS) OTeKe
1 2 3
TeT, 2019 [TIT] URL:
http://catalog.vsau.ru/elib/metod/m152259.pdf
Marematuka. Teopusi BeposiTHOCTEH [DIEeKTpPOHHBIN pecypc]:
METOJIMYECKHUE YKa3aHUs 10 U3YyYEHUIO JUCIHUIUIMHBI U CaMOCTO-
ATETLHON pabore oOydarommxcs 1o HampasiaeHusMm : 35.03.06
Arpounxenepus u 23.03.03 OxcniyaTtanus TpaHCIOPTHO-
TEXHOJIOTHYECKUX MAIllMH U KOMILIEKCOB / BOpOHEKCKHi ToCy- 1
JApCTBEHHBIN arpapHblii yHUBEpCcHUTET ; [cocT. : JI. . denynosa,
W. B. I'puanesa, B. Il. [aukwuii] - Boponex: Boponexckuit
rocyJlapCTBEHHBIN arpapubsiii yHuepcuter, 2019 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m152262.pdf
Tepuoanueckie BCCTHI/TK BOpOHe)KCKOEO roCY/1apCTBEHHOIO arpapHOro yHUBEp-
- CUTETa: TEOPETUUECKUI M HaydyHO-IIpaKTU4YeCKuil *ypHau / Bo- 1
pOHEX. roc. arpap. yH-T - Boponex: BI'AY, 1998-
6.2. Pecypcnl cetu UHTEpHET
6.2.1. DnekTpoHHBbIE OMOIHOTEYHbIE CHCTEMbI
Ne Ha3zBanue Pazmeenue
1 | Jlanp https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | FOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | DnekrponHas 6ubaoreka BTAY http://library.vsau.ru/
6.2. Pecypcnl cetu UHTEpHET
6.2.1. DnekTpoHHBbIE OMOJIHOTEYHbIE CHCTEMbI
Ne Ha3zBanue Pazmemienne
1 | Jlanp https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | IOPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/
6 | Dumextponnas oubamoreka BIAY http://library.vsau.ru/
6.2.2. [Ipo¢peccuonaibubie 0a3bl JaHHBIX U HH(POPMALIMOHHBIE CHCTEMBI
Ne Hazsanue PasMmemenue
1 |CnpaBounas mpaBoBas cuctema [ apanar http://ivo.garant.ru
2 CnpaBounass mnpaBoBas cucreMa KoHCynpTaHT http://www.consultant.ru/
[Tmroc
3 [TpodeccronanbHbIE CIIPABOYHBIE CUCTEMBbI https://Texakcnept.caiiT/sistema-
«Konmeke» kodeks



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://ivo.garant.ru/
http://www.consultant.ru/
https://техэксперт.сайт/sistema-kodeks
https://техэксперт.сайт/sistema-kodeks
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6.2.3. CaiiTbl 1 MHGOpPMAINMOHHBIE OPTAJBI

Ne HaszBanue Pa3memenne

1 | OGpa3zoBaTenbHBIE PECYPCHI IO MATEMATHKE www.math.ru
HNaTepHer OuONMMOTEKAa MOMYISIpHOH  (PU3HKO- -

2 P . yp ¢ http://ilib.mccme.ru/
MaTEMaTHUYECKOU JINTEPATY PBI
CalT 0 paslese BBICIICH MaTEMAaTHKH — MaTEMAaTH-

3 ) Pasit http://procmem.ru/
YEeCKUl aHaIH3.

4 «Pe3onbBeHTa» https://www.resolventa.ru/
y4eOHbBIC MaTepHAaIbI. index.php/lineinaya-algebra -

7. MaTrepHuaIbHO-TeXHUYECKOEe U MPOrpaMMHOe odecredeHre QU CIUTIIHHbI
7.1. IlomemeHusi AJ1s1 BeAeHUs 00pa30BaTeIbLHOIO Npolecca u 000py10BaHHe

HaunMeHoBaHue moMenieHui s MPOBEIEeHUs BCEX BUIOB
y4eOHOU JesaTeNbHOCTH, TNPEAyCMOTPEHHOH Y4eOHBIM
IIJTaHOM, B TOM YMCJIC IIOMCIUICHUA ]I CaMOCTOSI TEIILH O
paboThl, C yKa3aHHEM IepeuHss OCHOBHOI'O 000PY10BaHHUs,
y4eOHO-HATJIAIHBIX TOCOOMII W HCIOJIB3YyEMOro IMpo-
IrpaMMHOT0 obecredeHus

Anpec (MecTONOJIOXKEHHE) MOMellle-
HUM s TIpOBEIECHUS BCEX BHJIOB
yueOHOi JeATeNbHOCTH, HPEdyCMOT-
peHHOI y4eOHBIM TIJIaHOM (B Ciydae
peanu3anuyd  00pa3oBaTEIbHON MPO-
rpaMMbl B CETEBOW (OopMe JIOMOIHU-
TEJIFHO YKa3bIBAeTCsI HAMMEHOBAaHUE
OpraHu3alyy, ¢ KOTOPOH 3aKIIIOYeH
JIOTOBOP)

YueOHast aynuTopus ISl TPOBEACHHS y4eOHBIX 3aHs-
TUI KOMIUIEKT ydeOHOW Mebenu, IeMOHCTpaluoOHHOE
o0opyaoBaHue, yueOHO-HATIISAHBIC TOCOOUS.

VYuebHast ayauTopus JUIsl IPOBEACHUS y4eOHBIX 3aHs-
THH: KOMIUIEKT Yy4eOHOH MeOenu, IeMOHCTpPaIlMOHHOE
o0opynoBaHUe U y4eOHO-HATIISTHBIE TTOCOOHSI, TPE3eHTa-
IIMOHHOE O00OpYyJIOBaHUE, HWCIIOIb3YEMOE MPOrPaMMHOE
obecrieuenue MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, fAnaexc bpaysep /
Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, Mathcad, Maxima, Statistica.

[Tomemienne mjie CaMOCTOATENBHOW pPabOTHI: KOM-
IUIEKT y4eOHOW MeOesn, KOMIbIOTEpHasi TeXHHUKa C BO3-
MOKHOCTBIO TIOKIFOYeHUs K cet "MHTepHeT" U obecne-
YeHHEeM JIOCTyla B DJIEKTPOHHYIO HH(OpPMaLMOHHO-
00pa3oBaTEIbHYI0 CpEedy, HCIOIb3yeMOe IPOrpaMMHOE
obecneuenue MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, fnnmexkc bpayzep /
Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, Mathcad, Maxima, Statistica.

394087, Boponexckas 007acTh, T.
Boponex, yi. Tumupsszesa, 13

394087, Boponexckas 007acTh, T.
Boponex, yn. Tumupszesa, 13

394087, Boponexckas o007acTh, T.
Boponex, yn. Tumupszesa, 13, a.219
(c16 1020 4.)

394087, Boponexckass 007acTh, T.
Boponex, yn. MuuypuHa, 1, a.232a
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7.2. IlporpammHoe o0ecnievyenmne

7.2.1. IlporpaMmMHoOe oOecnieyeHune 001ero HA3HAYEHU S

Ne Ha3Banue Pa3memenue
1 |Omneparmonnsie cuctembl MS Windows / Linux (ALT Linux) lKs HO;?E;OH cet
2 [Makets! opucHbix npunoxennit Office MS Windows / [1K B nokanbHOI cetn
OpenOffice / LibreOffice BI'AY
[Tporpammel 11 mpocmoTpa daiinoB Adobe Reader / DjVu [IK B nokanbHOI cetn
3
Reader BIr'Ay
4 bpayseps SAunexc bpaysep / Mozilla Firefox / Microsoft [1K B nokansHO# ceTn
Edge BI'AY
[IK B nokayibHOU ceTH
5 | AntuBupycHas nporpamma DrWeb ES BIAY
. [IK B nokayibHOU ceTH
6 |IIporpamma-apxuBartop 7-Zip BLAY
7 |MynabsTumenna npourpeiBatrens MediaPlayer Classic K s HO];)(?X);OH et
8 |Ilnmardopma onnaiin-oOyueHus eLearning server HK B sroxanbroii cetn
BI'AY
9 |Cucrema komnproTeproro rectupoBanus AST Test IK B s1oxansroi cern
BIr'AY
7.2.2. Cienuaju3nupoBaHHOE NIPOrpaMMHOe obecreyeHne
Ne Ha3zBanue Pazmemenune
1 |Cucrema xommbroTepHOI anreopsl Mathcad [1K B nokansHol cetn BITAY
2 |Cucrema KOMIbIOTEpHOMN anreOpsl Maxima IMK ayn. 116, 120 (K1)
3 |Ilaker craTrcTHYecKOit 00pabOTKM MaHHBIX Statistica IIK B nmokansHOU cetu BI'AY

8. MexkaucuuninHapHble CBSI3H

JucnunimHa, ¢ KOTOpou Kagenpa, Ha koTOpoii OO 3aBenyromuero
HEo0XOJMMO COrJIaCOBAHUE HpenojaeTcs TMCUHUIIINHA kadeapoit
b1.0.13. ®usuka Marematuku 1 QU3NKU [Myumkuna JILA.
b1.0.19 Teopernueckass MEXaHUKA MartemaTuku 1 GU3NKH [Myumkuna JILA.
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IMpunoxenue 1

JIMCT nepuoanyecKux NpoBepok padoyeil mporpaMmbl

) I/[Hq)OpMalll/Iﬂ 0 BHCCCHHBIX UBMCHCHUAX

JlomkHOCTHOE JIHITO,
IIPOBOAMUBIIIEE IIPO-

[TorpedHOCTH
B KOPPEKTUPOBKE yKa3a-

WNudopmarus o BHe-

MAaTUKH U (PU3UKH

Tyanu3upoBaHa Ha 2026-
2027 yuebHblil rost

Bepky: ©.1.0., Jlata HHEM COOTBGTCTB}:IOHMX CEHHBIX U3MEHEHUIX
TOTDRHOCTD pa3znenoB pabodeii mpo-
rpaMMBbI
Her
MIvmkuna JLA.,
3aB. Kadenpoi mate- 17.06.2024 PaGouas nporpamma ax- -
MaTHKHU U (PU3HKU Tyanu3upoBaHa Ha 2024-
2025 yuebHblli TOA
Her
Mumkunaa JILA.,
3aB. Kadenpoi mare- 17.06.2025 Pabouas nporpamma ax- -
MaTHKHU U (PU3NKU TyanusupoBaHa Ha 2025-
2026 yueOHBIN TOJ
Her
umkwuaa JILA.,
3aB. Kadeapoi Mate- 02.06.2026 PaGouas nporpamma ak- -
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