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Pabouas mporpamma paszpaboTaHa B COOTBETCTBUH ¢ DenepalbHBIM TOCYIapPCTBEHHBIM
00pa30BaTeIbHBIM CTAHJIAPTOM BBICIIEr0 00pa30oBaHUS MO HarpaBieHHIO moarotopku 23.03.03
SKCHHyaTaHI/I}I TPAHCIIOPTHO-TCXHOJIOTHYCCKUX MAIIMH U KOMIUICKCOB, YTBCPKIACHHBIM IIPpUKa-
30M MuHucTpa o0pazoBanus u Hayku Poccuiickoit denepanuu Ne 916 ot 7 aBrycra 2020 rona.

Pabouyas mporpamma yTBepiKJIcHa Ha 3acemaHuu Kadeapsl MareMaTHku U pusuku (mpo-
Tok0J Nel1 ot 19 utons 2023 r.)

Ve
U.0. 3aBeAyIOIMi Kadeapou W JLA. llnmkuna

Pabouas mporpamma pekOMeHJ0BaHAa K HCIHOJb30BAHUIO B Y4eOHOM IpOIEcCe€ METOANYECKOMN
KOMHCCHEH arporHxeHepHoro ¢akynbrera (mpotokos NelO ot 22 utonst 2023 1.).

IIpencenaresib METOAUYECKON KOMUCCUH Koctukos O.M.

Peuenzent padodeil mporpaMmbl TexHUYecKUH aupekTop Kommnanun OOO «Arpo-
JIunep» Mumanenko B.A.
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1. O0mas xapakTepucTUKA JUCHUNITHHBI

1.1. Heap qucuuniInHbI
Henp qucuuruinHbl: GOPMHPOBAHUE JIOTUIECKOTO, MATEMAaTHYECKOTO U AITOPUTMUYECKO-
T'0 MBIIUICHHUS] 00y4aroImerocs; OCBOCHHE HEOOXOUMOT0 MaTeMaTHIECKOTO anmnapaTa, oMora-
IOIIET0 aHAIM3UPOBAThH, MOJICIUPOBATh, PEIIATh MAaTEMAaTHUECKHE U MPUKIIAJHBIC 3a1auu; Gop-
MHUpOBaHHE y oOyyarouuxcsi 0a30BOro ypoBHSI MaTeMAaTUYECKOM KyJIbTYphl, JOCTATOYHOTO IS
MPOIOJDKEHHS 00pa30BaHus, HAYYHOU PaOOTHI MM PAKTUIECKOH IESTETbHOCTH.

1.2. 3agaun JUCIUTIIINHDBI

- opMUpOBaHUE MPEICTABICHHUS O POJIM U MECTE MAaTEeMAaTHKH B COBPEMEHHON CUCTEME
3HAHUM;

- popMHUpOBaHUE KOHKPETHBIX MPAKTUICCKUX NIPHUEMOB U HABBIKOB TIOCTAHOBKU W peIlle-
HUS MaTeMAaTHUYECKUX 3aJla4, OPUEHTHPOBAHHBIX HA MPAKTHUYECKOE NMPUMEHEHUE K PEIICHUIO
TEXHUYECKUX 3a/1a4 B 00JIaCTH arpOMHKCHEPHH;

- opMHUpOBaHUE HABBIKOB BJIAJICHUS OCHOBHBIMH MaTEMaTHYECKUMHU METOJIaMH ITOCTPO-
SHUS MaTEMaTHYECKUX MOJIEJICH MPAKTHISCKUX CUTYaIlUi ¢ JAIbHEHIITUM UX pPeIleHueM (aHaIH-
THYCCKH WU ¢ IPUMCHEHNEM BBIUYUCIIUTEIHLHOW TEXHUKHA HA OCHOBE MPHUKJIAJHBIX IIPOTpamMM) C
IIETbI0 IPUHSATHS ONITUMATBHBIX PEIICHHIA.

1.3. IlpeameT QM CHUIIMHBI

[IpeameT MUCHMIUIMHBI - OCHOBBI TEOPUHU JIMHEHWHOW anreOpbhl, aHATMTHUYECKOU T'eOMEeT-
pUH, MATEMaTUYECKOIO aHaIKn3a, Teopun AudQepeHIuanbHbIX YpaBHEHUH, PSIIOB U TEOPUU Be-
POSATHOCTEM.

1.4. MecTo 1MCUMIJIMHBI B 00pa30BaTe/IbHOI MporpamMmme

Jucoumanaa 51.0.12 «Matematnkay OTHOCHTCS K 00s3aTeIbHOM JacTh Oyoka «Jlucim-
IUIMH» B COOTBETCTBUHM ¢ DenepaiibHbIM ['oCynapcTBEHHBIM 00pa3oBaTeNIbHBIM CTaHAAPTOM
BeIciiero ooOpazoBanuss Ne 916 ot 07.08.2020 r. mo wnampaBienuto 23.03.03 Dxcruryatarus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIINH U KOMIUIEKCOB.

1.5. B3auMoCB#A3b C APYIUM M JUCHUAIINHAMMA
Juctunnuaa b1.0.12 MaTtemaTtuka cBsi3aHa CO CICIYIOIIUMHU JUCIUIUIMHAMEU YIEOHOTO
IUIaHa:
— Bb1.0.13. ®usuka

— bB1.0.19. Teopetuueckas MexaHuKa

2. [lnanupyemble pe3yJabTaThl 00Y4YeHHUs MO JUCHUIJINHE

Komnerenuus HMuaukaTop A0CTHKEHHsI KOMIETeHIH
Kon Conepxanue Kog Copnepxanue
31 OCHOBHBIE TOJIO)KEHHSI MAaTeMaTHKH, Me-
TOJIbIl MAaTEMAaTUYECKOI0 aHalMu3a U MoJe-
CnocoGeH NpUMEHSTh €CTECTBEH- JMPOBAHHUS.
HOHAay4yHble U OOIIEHHXEHEPHbIE Hcnonp30BaTh 3HaHMS MOJOXKEHUHA Mate-
3HAHNS, MCTO/BI MATEMATHUECKO- | ;) | MATHKH, METOJOB
OIIK-1 | ro aHanM3a W MOJETUPOBAHUS B MaTeMaTHYeCKOTO aHaJu3a M MOJAEIHPO-
npoeccuoOHaNbHOW  JeATeNbHO- BaHUS JUIsl pelieHus: MpodecCHOHaTbHBIX
CTH 3aJa4 B 00JIACTH arpOMHKEHEPHH.
1 Pemenuss MaTeMaTu4eckux 3a/1ad, CBA3aH-
HBIX C Tpo(hecCHOHATBHONW JIesSTeNbHO-
CTBIO.
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3. O0béM qMCUMIIMHBI M BUABI padoT
3.1. Ounas ¢opma o0y4eHus

Cemectp
Tloka3zaTenu 1 > 3 Bcero
OOmas TpynoéMKOCTb, 3.€./4 4/144 3/108 3/108 10/ 360
OOmas KoHTakTHas paboTa, 9 54,75 66,75 42,75 164,25
OO6mas camocTtosiTeNbHas paboTa, 4 89,25 41,25 65,25 195,75
KonTakthHas pabota TP [poBeie- 54,00 66,00 42,00 162,00
HUU y4eOHBIX 3aHITHH, B T.4. (1)
Jlexmun 28 34 14 76,00
MIPAKTUIECKHUE-BCETO 26 32 28 86,00
CamocrosrenpHas  pabora } pu 71.50 23 50 47.50 142,50
MIPOBEJICHUU YICOHBIX 3aHATUHU, T
KonraktHas paborta mpu mnposene-
HUW TIPOMEKYTOYHOW aTTeCTalluu 0,75 0,75 0,75 2,25
oOyuaronuxcs, B T.4. (1)
TPYIIOBBIE KOHCYIbTAIINA 0,50 0,50 0,50 1,50
DK3aMeH 0,25 0,25 0,25 0,75
CamocrosarenbHass  pabota  Ipu
MMPOMEKYTOYHOM aTTECTAIUH, B T.4. 17,75 17,75 17,75 53,25
(1)
MOJTOTOBKA K DK3aMEHY 17,75 17,75 17,75 53,25
f;IfMa TPOMCAYTOTHOR - aTTCCTa- |y 2 Men SK3aMeH SK3aMeH SK3aMeH
3.2. 3aounas ¢popma o0y4eHust
K
IToxka3aTenn 1 ype 5 Bcero
Oo0r1ast TpyI0EMKOCTB, 3.€./4 71252 3/108 10/ 360
OO6mras koHTakTHas paboTa, 4 25,50 12,75 38,25
OO6mras camocTosTeNnbHas padoTa, 4 226,50 95,25 321,75
KOHTaKvTHaS[ paboTa mpH MPOBEJACHUU YUEOHBIX 24,00 12,00 36,00
3aHATUH, B T.4. (4)
Jlexkuun 10 6 16,00
MPaKTHUYECKHUE-BCETO 14 6 20,00
CaMOCTOHTejILHa;I paboTa mpu NpoBeJeHUN ydeo- 191,00 77.50 268.50
HBIX 3aHATHH, 41
KOHTaicTHas[ paboTa mpH MPOBEACHUU MPOMENKY- 1.50 0,75 2.25
TOYHOH aTTecTaluy 00y4aromuxcs, B T.4. (4)
CPYNIIOBbIE KOHCYIbTAlUU 1,00 0,50 1,50
DK3aMeH 0,50 0,25 0,75
CamocTosaTenpHas paboTa TpU TPOMEKYTOUHOM 35,50 17.75 53,25
aTTecTaluu, B T.4. (1)
MOJTrOTOBKA K DK3aMEHY 35,50 17,75 53,25
dopma npoMeKyTOUHOU aTTecTalluu Jk3aMet K3aMeH K3aMEH
op POMEKYTOYHO ecTail SK3AMEH JK3aMe JK3aMe
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4. Conep:kanue JUCUUIIUHBI

4.1. Conepxxanue TMCUMILUIMHBI B pa3pe3e pa3aejioB U MOAPa3/iesioB

Pa3nes 1. JIuneiinas anredpa u aHaJIMTHYeCKasi reOMeTpPHs.

Hoapa3nen 1.1. Marpuusl u onpeaeautTeau. CHCTeMbl JHUHEHHBIX aJIredpanyecKux
ypaBHeHuii. MaTpuiisl u onepanuu Haa HUMH. OnpesenuTeny U ux cBoictea. Onpeaenurens N-
ro nopsiaka. MuHOpsI 1 anredpandeckue nomnonHeHus. OOpatHast marpuna. Panr matpuisl. Bri-
quclieHue 00paTHON MaTpHUIlbl ¢ moMoIkto nporenypsl ['aycca. CoOCTBEHHBIC 3HAYCHHS MAT-
punl. OCHOBHBIE TIOHATHUS U ONpeesieHns. Pelienne TMHEHON CUCTEMBI ¢ TIOMOIIbIO 00paTHOM
Matpulbl U o gopmynam Kpamepa. Teopema Kponekepa-Kanemnnu. Meron IMaycca u ero uc-
M0JIb30BaHME ISl PEILICHUS U UCCIIEI0BaHUSI CUCTEM Ha COBMECTHOCTb.

Moapa3nen 1.2. Bektopuas anareopa. [lousitue BekTopa. JIunelHble onepanuu HaJl BEK-
Topamu. basuc Ha mockocTu U B npoctpaHcTBe. [Ipoekuus Bekropa Ha och. [IpsiMoyronbHast
cucrema koopauHat. KoopauHatel Bektopa v ToukH. CKalIpHOE, BEKTOPHOE U CMEUIaHHOE MPOo-
u3Be/eHUs BeKTOpoB. JInHeliHoe npocTpaHcTBO. EBKINMI0BO mpocTpaHcTBO. JIMHENHbIE npeoo-
pa3oBaHusl.

Hoapa3aea 1.3. AHAJIUTHYECKAsA TeOMETPHUsI HA IJIOCKOCTH M NpocTpaHcTBe. OCHOB-
HbI€ 3aJ]aul aHAJTUTHUYECKON MeOMETPHUH Ha TUIOCKOCTH. YpaBHEHHE JIMHUU Ha Miockoctu. [Ips-
Masl Ha TUIOCKOCTH. BekTopHoe u o0iee ypaBHEHUs MpsAMOil. YpaBHEHUE NMPSAMOM, MPOXOoAseit
yepe3 3aJaHHYH TOYKY, MapajuleJIbHO 33JaHHOMY BEKTOPY. YpaBHEHHUE MPAMOU, MPOXOIAIIEi
yepes /1B 3aJJaHHBIX TOUKU. YpaBHEHUE MPSIMOU ¢ YIIoBbIM KoddduirienToM. Bzaumuoe noso-
JKEHHE JIBYX MpPSMBIX Ha IUIOCKOCTH. PaccrosiHue oT TOukM A0 miockocTd. Ilnockocts B mpo-
cTpanctBe. OOIiee ypaBHeHUE IUIOCKOCTH. VccnemoBanue oOmIero ypaBHEHHUS IJIOCKOCTH.
VYpaBHeHHE TIJIOCKOCTH, MPOXOJAIIECH Yepe3 TPHU 3aJaHHBIX TOUKU. B3auMHOE pacmosioxkeHune
IJIOCKOCTEN B mpocTpaHcTBe. [lapaMerpruueckue U KaHOHWYECKUE YpaBHEHHUS MPSIMOW B TMPO-
cTpaHcTBE. B3aumHoe pacnosiokeHue AByX NpsMbIX. B3anmMHoe pacnosiokeHue npsiMoil v 1o c-
KOCTH. BrInykible MHOKECTBA M MX cBOMcTBA. KprBbIe M MOBEPXHOCTH BTOPOIO MOPSAIKA.

Pa3nen 2. MaremaTuyecKuil aHaJIu3.

IMoapa3znen 2.1. BBenenue B anainu3 QyHKIUI OHOM MepeMEeHHO. DJIEMEHTbI TEOPUU
MHOXecTB. Toronorust unciaoBoit npsimoit. [Tonarue dyHkimu oxHol nepemenHon. Kiace ane-
MeHTapHbIX QyHKuuid. [Ipenen nocneaoBaTeabHOCTH U €ro cBoicTBa. [Ipenen u HenmpepbIBHOCTh
¢dbyakuun. OgHocTopoHHME Tipeaenbl GyHkuuu. CBoicTBa HenpepbIBHBIX (QyHKmui. [IpuzHaku
CyILLECTBOBaHUsI KOHEYHOIO Ipejena. TeopeMbl O KOHEUHBIX Ipenenax. beckoHeuHo Manible u
OeckoOHEYHO OoJbIKe GYHKIIUU. DKBUBAJICHTHBIC OECKOHEUHO Majbie GyHKIMHU. [IepBbIii 1 BTO-
poil 3ameuarenbHbie npeaesbl. CBolicTBa (QyHKIUN, HEMpepbIBHBIX B Touke. Knaccubukanus
Touek paspbiBa. CBoICTBa (GyHKIMI HETIPEPHIBHBIX Ha OTpe3ke. HempepbIBHOCTh 31IEMEHTapHBIX
(byHKIHIA.

Hoapasnea 2.2. IuddepeHunanbHoe ucuncaeHne PyHKIUNH OJHON NepeMeHHoi. 3a-
JlauM, IPUBOAIINE K MOHIATUIO MPOU3BOIHOM. Onpeaenenne npou3BoaHou. ['eomerpuueckuii u
¢busnueckuit cmbica npousBogHoi. [uddepenunpyemocts Gpynkuuu. HenpepoiBHOCTh nudde-
peniupyemoit pynkuuu. Juddepenunan dynkiuu. [Ipon3BogHbIE OCHOBHBIX 3JIEMEHTAPHBIX
¢bynkuuit 1 npasuia guddepennrpoanus. [IpousBoaHas cnoxxHoi ¢yHkuuu. Jlorapupmude-
ckas npousBojHast. [IpousBonHas QyHkuMHU, 3a7aHHON B mapamerpudeckoit Gopme. ITpousson-
Has oOpatHoi ¢yHKIMH. [IpousBoaHble U qUddepeHnnansl BEICIINX NopsakoB. VMcciaenoBanue
(GYHKIMU HA MOHOTOHHOCTBh M OKCTPEMYM, HauOoublllee U HaUMEHbIlee 3HauUeHUsI (PyHKIUU Ha
orpeske. MccnenoBanue rpaduka (GyHKIMM Ha BBIMTYKIOCTh M TOYKHM Mepernda. ACHUMITOTHI
rpaduka Qynkiun. O6mas cxema ucciaenoBaHus GyHKIUNA U ocTpoeHus rpadukos. TeopeMsl
®epma, Pomns, Jlarpanxka, Komm u ux reoMmerpudeckuil cMbICi. PackpbiTHe HeomnpeaeneHHOo-
cred 1o npaswity Jlonuransa. @opmyna Tenmnopa.

IMogpasnen 2.3. @YHKOMH HECKOJBKHX IEepeMeHHbIX. ToueuHble MHOXECTBa B N-
MEpHOM MpocTpaHcTBe. OnpeneneHue (QyHKINU HECKOJIbKUX NepeMeHHbIX. IIpenen u Hempe-
PBIBHOCTH (DYHKIIMM HECKOJIBKHX MepeMeHHbIX. YacTHble mpou3BoaHble. [loaHoe mpupaiienue u
NOJIHBIN U depeHnnan, TpuMeHeHne B NPUOIKEHHBIX BhIYMCICHUAX. [Ipon3BoHas ClloXk-
HOM pyHkumu. [IpousBogHas MO HaNpaBIEHHUIO W I'paAueHT. YacTHbIE MPOU3BOJHBIE U MOJHBIC
middepeHnnanbl BBICIIUX MOPAIKOB. DKCTPEMyMbl (DYHKIIUI HECKOJIBKHX MEPEeMEHHBIX. Y paB-
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HEHUS KacaTeJIbHOM MIIOCKOCTU U HOPMAIX K ITIOBEPXHOCTH.

Hoapazaen 2.4. HeonpeneneHHblii 1 onpeejieHHbId HHTerpaJsbl. [lepBooOpasHas u
HeonpeaesieHHbIM nHTerpan. OCHOBHBIE CBOMCTBA HEONPEAEICHHOIO MHTerpana. Tabauna oc-
HOBHBIX UHTErpasioB. HenocpeacTBeHHOE HHTErpUpoBaHKe. MeTo1 HHTErpUPOBAHHUS 110 YaCTSM.
Mertox noncranoBku. Kiaccel uaTerprpyeMbIx GyHKIMA. MHTETpainsl, He BBIpasKaIOMIMeCcs 4de-
pe3 aIeMeHTapHbIe (PyHKINH.

Omnpenenenue onpenenaeHHoro uarerpaita. Uurerpupyemocts ¢ynkiuu. CBoiicTBa omnpe-
JefieHHOTo uHTerpana. [IponsBojgHas onpeneneHHOro MHTErpajga Mo MNEepeEMEHHOMY BEPXHEMY
npeaeny. ®opmyna Hetotona- JleitOnuna. MaTerpupoBanue mo 4actsM B ONpPEACICHHOM HUHTE-
rpange. 3aMeHa IEpPEeMEHHOW B ONpPEICICEHHOM MHTerpaie. I'eoMeTpuyeckue U MeXaHUYEeCKHE
MIPWJIOKEHUSI OTpeiesIeHHOro MHTerpana. HecoOCTBeHHbIE MHTErpajbl IEPBOTO U BTOPOTO pPO-
noB. [IpubnukeHHbIe BBIYUCIIEHUS ONpeAeICHHBIX HHTETPAJIOB.

Moapa3nen 2.5. Komiuiekcubie yucaa. OyHKIHN KOMILIEKCHOTO MepeMeHHOro. AJ-
reOpanueckas (opMa KOMIUIEKCHOTO YHCIA, €ro H300paKeHHWE Ha KOMILJIEKCHOM IUIOCKOCTH.
Tpuronomerpuueckass W MokasarenbHas (OPMbl KOMIUIEKCHOTO 4ucia. JlefcTBUS HaJ KOM-
IJIEKCHBIMU ynciaMu. [ToHsTHe (QyHKIMM KOMIUIEKCHOTO MIEPEMEHHOIO0, €€ Mpeesa, HenpephblB-
HOCTH M mpou3BoaHOH. Ilonarue ananutmyeckoi QyHkuuu. ConpspkeHHbIE TapMOHHYECKHE

(GyHKIMH.

Pasnen 3. lu¢¢epenuuaibHbie ypaBHEHUS U PSAbL.

Hoapasnea 3.1. uddepeHunanbHbie ypaBHEHHs NEPBOro MOpsaaKa. 3aaadu, IpHUBO-
nsmue K auddepeHInanbHbIM ypaBHeHUsIM. OObIKHOBEHHBIE Au(depeHnanbHble YpaBHEHHUS
nepBoro nopsaka. Oo6miee, yactHoe U ocoboe pemeHus auddepeHITnaTpHOr0 ypaBHeHus. ['eo-
Metpudeckuii cMbici. Teopema Komm. O0bikHOBeHHBIE Ar(depeHITnanbHbIe YPaBHEHHS TIEPBO-
ro MOpsJIKa ¢ pa3aeAoIUMUCS nepeMeHHbIMU. OHOpoiHbIE MU dEepeHIaIbHbIE YPAaBHEHHUS.
Jluneiinbie nuddepeHanbHbIe YpaBHEHHUS IEPBOTO TOpsIKa, ypaBHeHue beprymn.

MMonpaznen 3.2. Jluneiinble audPpepeHunAIbHbIEe YPaBHEHHUSI BTOPOro MOPSAKA.
OObIkHOBEHHBIE UG GEepeHIaIbHbIE YPAaBHEHHs BBICHIMX MOPAAKOB. I'eoMeTpuyeckoe UCTOJI-
koBaHue. Teopema Komu. O0bikHOBeHHBIE MU depeHInanpHble YpaBHEHUSI BTOPOTO MOPSIKA,
JIOIyCKaroLIe MOHMXKeHue nopsaka. Jluneitnsle auddepeHnuanbtbple ypaBHEHHs BBICHIMX IO-
psankoB. Jlunelino He3aBucumble GyHkIuu. Onpenenutens Bponckoro. Teopema 006 onpenenu-
tesie Bporckoro. CtpykTypa oOI11ero perieHus JMHeHHbIX HEOAHOPOIHBIX AUpdepeHnanbHbIX
ypaBHeHUH. JInHelHbIe 0THOpOIHBIE JU(epeHInanbHbIe YPaBHEHUS € OCTOSIHHBIMU KO3 du-
nueHTamu. JInHelHble HEOAHOPOIHbIE AU (epeHalbHbIe YPaBHEHUS BTOPOTO MopsKa ¢ Mo-
CTOSIHHBIMU KO3(¢uiuestamu. MojenupoBaHue KoJ1eOaTeNbHbIX MPOLECCOB B MHIKEHEPHBIX
cucremax. YucineHHoe HHTerpupoBanue AuddepeHnuaibHbIX YpaBHEHU.

MMoapa3znen 3.3. UucioBble U cTeneHHbIE Psiabl. [apMoOHNYecKnil aHAIN3.

[lonsTHe uncnoBOro psga U ero cymmbl. OCHOBHBIE CBOMCTBA CXOZSIIMXCS YHUCIOBBIX
psnoB. HeoOXoauMblil pU3HaK CXOJUMOCTH YUCIOBOIO psija. JloctaTouHble MPU3HAKH CXOIU-
MOCTHU 3HAKOIOJIOKUTENIBHBIX PAJOB: MPU3HAKU CpaBHEHMs, Npu3Hak Jlanambepa, nHTErpaib-
HBIHA U paaukanbHbli npusHaku Komu. 3Hakodepenyrouuecs ynucioBble paasl. [Tpusnak Jleio-
HuULa. 3HaKOIIepEeMEHHbIE Psi/ibl, aDCOJIOTHAS U YCIOBHAS CXOIUMOCTb.

[lonsiTue (hyHKUMOHAIBHOTO U CTEMEHHOTro psaa. Teopema AbGens. Paguyc u uHTepBai
CXOAMMOCTH CTENeHHOro psaa. CBoMCTBa creneHHBIX psAnoB. Panel Teinmopa m MakiopeHa.
PaznoxeHne 0CHOBHBIX 3JIeMEHTapHbIX (GyHKUU B psag Makinopena. [IpuMenenue psioB B pu-
OJVKEHHBIX BBIYUCIICHUSX.

Tpuronomerpuueckuit psa. Koadpduuuentsr @ypoe. JlocTaTouHble YCIOBHS pa3iokKeHUs
nepuoandeckoil pynkuuu B psg Oypwe. Paznoxenue B psag @ypre nepuoanyeckux QyHKIMMA C
IIPOU3BOJIBHBIM MTEPHOJOM.

Pa3nes 4. Teopusi BeposiTHOCTEH.

IHonpasnen 4.1. CodbiTHs U BeposiTHOCTB. [Ipenmer Teopun BepostHOcTel. [loHsTHE
coObITHs, Kinaccudukamus coOeiTuii. Kinaccuueckoe onpenenenue BepostHocTu. CBoiicTBa Be-
positHOCcTH. CTaTUCTUYECKOE M T€OMETPHUECKOE OTpeiesieHUs] BeposiTHOCTH. DopMyibl KOMOU-
HaTOPUKHU. TeopeMbl CIIOKEHMsSI 1 YMHOKEHHsI BEposiTHOCTEH. PopMyra MOJHOM BEPOSATHOCTH.
®opmyina baiieca. [IoBTropHbIe HE3aBUcUMBbIe UcnbITaHus. Popmynsl bepuyinu, Jlamnaca, ITyac-
COHa.
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Hoapa3nen 4.2. CayuaiiHble BeJUYUHBbI. 3aKOHbI pacnpeaeeHusi CIy4YalHbIX BeJIHYHUH.
CrnyyaiiHble BEJIMYUHBI AUCKPETHOIO U HENPEPHIBHOIO THUIA. UHMCIIOBBIE XapaKTEPUCTHUKU CIY-
YailHbIX BEJMYMH: MAaTEMaTUUYECKOE OKUJAHHE, AUCIIEPCHs], CPEHEE KBAJAPATUUECKOE OTKIIOHE-
HUE, HadaJIbHbIE U LIEHTpaJbHble MOMEHTBI. DYHKIIUS paclpeeieHusl BEpOSITHOCTEN U ee CBOM-
cTBa. [IIOTHOCTH BEPOATHOCTH M €€ CBOMCTBA. BMHOMMANBHBIN 3aKOH PaCHpEEICHHUs; 3aKOH
[Tyaccona; paBHOMEpHBI 3aKOH pACHPENCICHHS; HOPMAJIbHBIM 3aKOH PACIPEIECIEHUS; IKCIIO-
HEHIMAJBHBIN 3aKOH pactpeneneHus. GopmMynupoBka 3aKoHa O6osbmmx uucen B Gopme YeOwl-
meBa. Jlemma YeObimeBa. HepaBenctBo YebbimeBa. Teopembl MapkoBa u YeObimesa. Llen-
TpajbpHas npeAeibHas TeopeMa. Teopema JlanmyHoBa. MHOromMepHbI€ CillydyallHbIE BETUYUHBI

4.2. Pacnpezle.ﬂelme KOHTAKTHOM M CAMOCTOSITEILHOM paﬁoTu IpU MOATr0OTOBKE K
3aHATHUHAM 110 IIoApasaejiam

4.2.1. Ounas ¢opma o0yueHus

KoHnraktHas
Paznensl, mompa3aessl TMCIUTUTMHB pabora CP
Jlexum 113

Pa3nen 1. Jluneiinas ajreopa u aHaJIuTHYECKAs TeOMeT- 14 14 40
pusi
[Tonpasnen 1.1. Matpuue! u onpenenurenu. CUCTEMBbI JTH- 6 6 15
HENHBIX aJireOpandyeckux ypaBHEHUN
ITonpaznen 1.2. BexkropHas anredpa 3 3 10
[Tonpaznen 1.3. AnanuTruyeckasi reoMeTpus Ha TIIOCKOCTH U 5 5 15
MIPOCTPAHCTBE
Pa3nen 2. MaremaTuyecKuil aHAJIU3. 36 32 45
Hoz[painen 2.1. Breaenue B ananu3 GyHKIHUA OHOM mepe- 4 4 14
MEHHOU
Hozlpfl3zlen 2.2. I[I{(b(bepeHuHaﬂbHoe HCUYHUCIICHHUE (PYHKITMT 10 8 175
OJIHOW ITEPEMEHHOMN ’
[Tonpaznen 2.3. ®yHKIMHU HECKOJIBKUX MEPEMEHHBIX 6 6 35
[Tonpasnen 2.4. HeonpeaeeHHbIN U ONPeICICHHBIN UHTE- 12 10 6
rpaJibl
[Honpaznen 2.5. KommiiekcHbie yncna. QyHKIUN KOMILIEKC- 4 4 4
HOT'O IEPEMEHHOTO
Pasnen 3. Iu¢¢epenuuaibHbie ypaBHEHHUS W PSIAbL. 18 22 275
[Moapaznen 3.1. luddepenimanbupie ypaBHEHUs IEPBOTO 6 6 4
opsiKa
[Moapaznen 3.2. JIuneiinsie quddepeHnraibHbie ypaBHEHUS 6 6 6
BTOPOTO MOPsIJIKA
[Tonpasznen 3.3. YucnoBble U cTeneHHbIE psabl. ['apMoHnUe- 6 10 175
CKHMM aHAJIU3
Paznen 4. Teopusi BeposiTHOCTEH. 8 18 30
[Moapaznen 4.1. CoObITHS U BEPOSITHOCTh 4 8 10
ITonpasznen 4;2. CrnyudaiiHble BEJIMYMHBL. 3aKOHBI pacipese- 4 10 20
JICHUS CITy4alHbIX BEJIMUYMH
Bcero 76 86 1425
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4.2.2. 3aounas popma o0yueHHst

KonrakThas pabota
Pa3nensl, noxpasaessl TMCUUIUIMHB CP
Jlexmum I13

Paznen 1. Jluneiinas ajre6pa u aHaJIUTHYECKAS TeOMeT- 5 5 45
pus
[Monpazgen 1.1. Matpuist u onpenenutenu. CUCTEMBI JIU- 5 5 15
HEIHBIX anreOpanyecKnx ypaBHEHUH
[Toapaznen 1.2. BekropHas anrebpa . . 15
[Toppaznen 1.3. AHanuTH4eckasi reOMETPHS Ha IMJIOCKOCTH U i i 15
MPOCTPAHCTBE
Paznea 2. MareMaTH4ecKuii aHaJIN3. 6 8 110,5
[Tonpaznen 2.1. Beegenue B ananu3 GyHKIUM OHOM mepe- i i 15
MEHHOM
Ho;lpflsuen 2.2. lei(b(bepeHuHanLHoe vcuuciaeHue GyHKITUu 5 4 205
OJHOY IIEPEMEHHOU !
[Tonpaznen 2.3. ®yHKIMHA HECKOJIBKUX MEPEMEHHBIX 2 2 25
[Tonpasnen 2.4. HeonpeaeneHHbIN U ONPEICICHHBIN UHTE- 5 5 o5
TPAJTBI
[Tonpaznen 2.5. KoMmmiiekcHbie ynciaa. @yHKIUH KOMILIEKC- i i o5
HOT'O IIepEMEHHOT0
Pasznen 3. Inddepennuanbupie ypaBHeHUS U PSAbL. 4 6 64
[Monpaznen 3.1. Juddepennuansupie ypaBHEHUS IEPBOTO 1 5 19
MOpsIJIKa
[Tonpaznen 3.2. Jluneitnsie nuddepeHnranbabple ypaBHEHUS 1 5 20
BTOPOTO HOPSIKA
Hozlvpamen 3.3. YUucnoBeIe U CTENEHHbIE Pl ['apMoHHye- 5 5 o5
CKUU aHaJIN3
Pa3znen 4. Teopusi BeposiTHOCTEH. 4 4 50
[Tonpaznen 4.1. CoObITHS ¥ BEPOSITHOCTH 2 2 15
Ioapaznen 4;2. Crnyualinble BETMYMHBL. 3aKOHBI pacipee- 4 4 35
JICHUS CITy4alHBIX BEJIMYUH
Bcero 16 20 269,5
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4.3. Hepeqem, TEM " y‘leﬁHO-MeTOHI/I'{eCKOFO odecrneyeHns JJIS1 CAMOCTOSITEIbLHOM paﬁoTbI

00yyarIuXxcs
Tema O0BéM,
No . Y4eOHo-MeToANYECKOE
CaMOCTOSITEIbHOI ¢dopma oOyueHus
/11 Obecrnieuenue
paboThI ouHasg | 3aoyHas
Pa3nes 1. JIuneiinas anredpa u aHAJINTHYECKAS TeOMeTPHUsl 40 45
Marpuust u geii- | 1.I'pugnea N.B. Maremaruka. Y. 1: yueOHoe
CTBUSI HAJ HHUMH. | TOCOOME sl CTYACHTOB OYHOU (hopmbI 00Y-
Onpenenurenu, WX | YCHUS arpoOMHXKEHEPHOTO (paKylbTeTa TIO0
cBoiictBa. Cucremsl | HampaBieHuto moarotoBku 35.03.06 "Arpo-
nuHelHbIx  anreO- | uwxkenepus" / U. B. I'punnesa, JI. U. ®eny-
pandeckux ypasHe- | JoBa, A. E. [lonos. - Boponex: ®I'bOY BO
HUH, UX coBMecT- | B[AY , 2016, C. 7-22. —
HocTh, ompeneneH- | <URL:http://catalog.vsau.ru/elib/books/b1253
HOCTb. Pemrenne | 10.pdf>.
1 | cucreM muHelHbIX | 2. Jlanunos KO, M. Matemaruka [3JIeKTpOH- 15 15
ypaBHEHU o | HeIi pecypce]: Yae6noe nmocodue / FO. M. [la-
dbopmynam  Kpame- | aunos, JI. H. XKyp6enxko, I'. A. Hukonosa, H.
pa, wmetomom 00- | B. HuxonoBa, C. H. Hypuena; Kazanckuii
paTHOM MaTpHIlbl U | HANMOHAIBHBIM HCCIEIOBATENbCKUIT TEXHHU-
metoaoM ["aycca. yeckuii yHuepcuteT um. A.H. Tymnonesa -
Mocksa: OOO "Hay4HO-U31aTE€NbCKUN [IEHTP
NHOPA-M", 2022 - 496 c. [DU] [ObC 3Ha-
HUYM | URL:
https://znanium.com/catalog/document?id=39
9360
[Tonsitue Bektopa. | 1. Bricmias mMaTtemaTuka B arpOMH)KEHEpPHUU :
Jluneiinple omepa- | yueOHOEe TocoOHMe I OOydYaroIMXCs arpo-
UM HaJ BeKTOpa- | mHkeHepHoro ¢akynbrera / B. I1. [lankwii,
MH. basuc wna | I1.B. Mockanes, 1.B. I'punnesa, JI.U. ®eny-
IJIOCKOCTH U B IPO- | JIOBa; BOpOHEKCKHI ToCyqapCTBEHHBIN ar-
crpanctBe. IIpoek- | papubiii yauBepcuter ; [nox pea. B. I1. [lam-
LIMs BEKTOpa Ha OCh. | Koro| .— Boponex : BopoHexckuii rocyaap-
[IpsimoyronpHas CTBEHHBbIN arpapubiii yHusepcuret, 2020, C.
cuctemMa  Koopau- | 28-33. —
nat. Koopaunater | <URL:http://catalog.vsau.ru/elib/books/b155
2 | BekTtopa ® TOYKH. | 16.pdf>. 5 8
CkansipHoe, Bek- | 2 JlanmnoB 0. M. MaremaTuka [31€KTpOH-
TOpPHOE U CMellaH- | Helld pecypc]: YueOHoe mocobue / FO. M. [la-
Hoe mpowusBeneHus | HUIOB, JI. H. XXypOenko, I'. A. Hukonosa, H.
BEKTOPOB. B. HuxonoBa, C. H. Hypuea; Ka3zanckuii
HallMOHAIBHBIM HCCIIEIOBATEICKUIM TEXHHU-
yeckuil yHusepcuter uM. A.H. Tymonesa -
Mocksa: OOO "Hay4HO-U31aTENbCKUM LIEHTP
NH®O®PA-M", 2022 - 496 c. [9bC 3Hanuym]
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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JIuneiinoe npo-
CTpaHCTBO. EBKIIN-
JI0BO MPOCTpPaH-
cTBO. JIMHEitHBIE
npeoOpa3oBaHusI.
CoOcTBeHHBIE 3HA-
YCHUS ManI/IIII)I nu
COOCTBEHHBIE BEK-
TOPBIL.

Janunos HO. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: YuebHoe mocobue / 0. M. Jlanu-
nos, JI. H. XKyp6enxko, I'. A. Hukonona, H. B.
Huxonosa, C. H. Hypuesa; Ka3zanckuii nau-
OHAJIBHBIA MCCJIEN0BATEIbCKUN TEXHUYECKUI
ynusepcuter uM. A.H. TynoisieBa - Mocksa:
OOO "Hayuno-uzparenbckuii unentp WH-
OPA-M", 2022 - 496 c. [OU] [OBC 3naHnu-
ym].https://znanium.com/catalog/document?id
=399360

[Ipsmass wu 1moc-
KOCTb B INPOCTpaH-
CTBE

1.I'punneBa U.B. Matemaruka. Y. 1: yuebHoe
nocoOue i CTyJEHTOB OYHOUM (PopMBI 00Y-
YeHUsT arpOMHXEHEPHOTO (aKyJabTeTa IO
HanpasyieHuto noarotoBku 35.03.06 "Arpo-
umxkenepus”" / U. B. I'puanera, JI. U. ®eny-
noBa, A. E. Ilonos. - Boponex: ®I'bOY BO

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

2. larunos HO. M. Matemaruka [3JIeKTpOH-
HbIH pecypc]: Yuebnoe nocodue / FO. M. [la-
Hunos, JI. H. XKypGenko, I'. A. Hukonosa, H.
B. HukonoBa, C. H. Hypuesa; Ka3zanckwuii
HaIlMOHAJILHLEIM HKCCIENOBATEIbCKUNA TEXHU-
yeckuil yHuepcuteT uMm. A.H. Tymonesa -
Mocksa: OOO "Hay4HO-M31aTeNbCKUN [IEHTP
NH®PA-M", 2022 - 496 c. [DU] [OBC 3na-
HUYM | URL:
https://znanium.com/catalog/document?id=39
9360

Kpussie BToporo
MOPSLIIKA.
[loBepxHocT BTO-
poro mopsijka.

1. Beicmias MareMaTWka B arpoOUHKCHEPHU:
ydeOHOE IocoOue Il OOydJaroIIuXcs arpo-
umxkeHnepHoro ¢akynpreta / B. I1. lankwuii,
I1.B. Mockanes, W.B. I'puguesa, JI.U. deny-
noBa; BopoHEXCKHM TOCYIapCTBEHHBIN ar-
papHbIM yHUBepcHTeT ; [mox pea. B. I1. ai-
koro| BopoHEeXCkuil TOCyaapCTBEHHBIM ar-
papublii  yHHBepcuteT, 2020, C. 53-57. —
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.

2. Nanunos FO. M. Maremartuka [31eKTpoH-
HBIH pecype]: YuebHoe mocobue / FO. M. Jla-
HuioB, JI. H. XKyp6enko, I'. A. Hukonona, H.
B. Huxkonosa, C. H. Hypuesa; Kazanckuii
HallMOHAIbHBIA HCCIEN0BATENbCKUN TEXHU-
yeckuil yausepcuretT uM. A.H. Tynosesa -
Mocksa: OOO "Hay4Ho-u31aTeNbCKUNA LEHTP
NH®PA-M", 2022 - 496 c. [OU] [OBC 3na-
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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Pa3gen 2. MaTteMaTu4ecKHii aHAJIN3.

45

110,5

OcHOBHBIE 3JIEMEH-
TapHele  (QyHKIHUH,
X CBOICTBa W rpa-
bukn.

1.Boiciiass mMaremaTtvika B arpoOMH>KEHEpUU :
ydeOHOe mmocoOue JuIsi 0OydYaroIIuXcs arpo-
umxeneprnoro ¢dakynerera / B. I1. Hlankwii,
I1.B. Mockanes, 1U.B. I'punnesa, JI.1. ®deny-
710Ba; BOPOHEKCKMI TOCYAApCTBEHHBIM ar-
papsblii yHuBepceutet ; [mox pen. B. I1. Ilamn-
Koro| .— Boponex : BopoHexckuit rocynap-
CTBEHHBIN arpapubiii yHusepcuret, 2020, C.
60-63. —
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.

2. lamunos KO. M. Matemaruka [3JI€KTpOH-
HBIH pecypc]: YueOnoe nocobue / FO. M. [la-
Hunos, JI. H. XKypGenko, I'. A. Hukonosa, H.
B. HuxonoBa, C. H. Hypuea; Ka3zanckuii
HAIIMOHAJIBHBIA HCCIIEIOBAaTEIbCKUN TEXHU-
yecknid yHuBepcurer uMm. A.H. Tynonesa -
Mocksa: OOO "Hay4HO-H31aTeNbCKUI [IEHTP
NH®D®PA-M", 2022 - 496 c. [DU] [OBC 3na-
HUYM] URL:
https://znanium.com/catalog/document?id=39
9360

13

15

[Ipenen nmocnenoBa-
TEBHOCTH, TpeJe
¢byakuun.  becko-
HEYHO Majble U
OECKOHEUYHO 0O0Ib-
mue ¢GyHkruu. Oc-
HOBHBIC TEOPEMBI O
npeenax.

1.I'punaeBa U.B. Maremaruka. Y. 1: yueGHOE
nocobue i CTyAeHTOB OYHOUM (PopMBI 00Y-
YeHHUs] arpoOMH)KEHEPHOTo (akynbTeTa 1o
HamnpapjieHuo noArotoBku 35.03.06 "Arpo-
umwkenepus" / U. B. I'puanesa, JI. . deny-
noBa, A. E. Ilonos. - Boponex: ®I'BOY BO
BT'AY , 2016, C. 75-85.
<URL:http://catalog.vsau.ru/elib/books/b1253
10.pdf>.

2. anunos KO. M. Matemaruka [351€KTpOH-
HBIH pecypc]: YueOnoe nocodue / FO. M. [la-
HuwioB, JI. H. XKypbeunko, I'. A. Hukonosa, H.
B. HuxonoBa, C. H. Hypuea; Kazanckuii
HAI[MOHAJIbHBIA HCCIIEI0BATEIbCKUN TEXHO-
noruveckuit yausepcuteT; uM. A.H. Tymone-
Ba - MockBa: OOO "HayuyHo-u3naTeiabCKuii
ueHtp 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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HenpepsiBHOCTB
byHKIIN OJIHOM
nepemeHHon.  He-
MPEPHIBHOCTD
CIIO)KHOW M oOpar-
Ho# pynkumit. Tou-
KA pa3pbiBa (QyHK-
O U UX KIaccu-
bukanus

1. Manwmnos KO. M. MaremaTtuka [351€KTpOH-
HBII pecypc]: Yuebnoe mocodbue / FO. M. [la-
Husos, JI. H. XKypOGenko, I'. A. Hukonosa, H.
B. Huxonora, C. H. Hypuea; Kazanckuii
HallMOHAJIBHBI HCCIIEI0BATEIbCKUN TEXHU-
yeckuil yHusepcuter uM. A.H. Tymonesa -
Mocksa: OOO "Hay4HO-U31aTeIbCKUM LIEHTP
NHOPA-M", 2022 - 496 c. [DU] [OBC 3na-
HUYM]| URL:
https://znanium.com/catalog/document?id=39
9360

2.I'punneBa U.B. Matemaruka. Y. 1: yue6HOe
nocobue g CTyJIEHTOB O4YHOU (OpMBI 00Y-
YeHUsI arpOMHXEHEPHOTo (akyiabTeTa II0
HanpasyieHuto noArotoBku 35.03.06 "Arpo-
umwkenepus" / U. B. I'punnesa, JI. U. ®eny-
noBa, A. E. [Tonos. - Boponex: ®I'bOY BO
BI'AY , 2016, C. 85-87.

Teopembr  depma,
Pomna, Jlarpanxa,
Komm n ux reomer-
pUYECKUN  CMBICI.
PackpeiTue He-
OTPENECICHHOCTEN
no mnpaswiy Jlonwu-
TaJs. dopmyna
Tewnopa.
Hccnenosanue
byHKIMHA OJTHOM
MEpEMEHHON U TO-
CTPOEGHHE UX TIpa-
(huKoB.

1.I'punnena U.B. Maremaruka. Y. 1: yueOnoe
rnmocobue i CTyJIGHTOB OYHOUM (POpMBI 00Y-
YeHHUs] arpoOMH)KEHEPHOTo (akynbTeTa 10
HamnpapjieHuo noArotoBku 35.03.06 "Arpo-
umkenepus" / U. B. I'puanera, JI. . ®eny-
noBa, A. E. [lonos. - Boponex: ®I'BOY BO

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

2. Nanunos 0. M. MartemaTtuka [31€KTpOH-
HBI pecypc]: YuebHoe nmocodue / FO. M. Jla-
Hunos, JI. H. XKyp6enko, I'. A. Hukonosa, H.
B. Hukonoma, C. H. Hypuea; Ka3zanckuii
HallMOHAJIBHBIN HCCIIEIOBATEILCKUN TEXHHU-
yeckuil yHuepcuteT um. A.H. Tymonesa -
Mocksa: OOO "Hay4HO-HU3AaTeNbCKUI LEHTP
NHOPA-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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YacTtHblie MPOU3-
BOJHBIE U IIOJIHBIE
maddepeHnnanst

BBICHIMX THOPSAIKOB.
VYCHOBHBIM  3KCTpE-

MyM (GYHKOUU He-

Janunos FO. M. MareMartuka [3J1€KTpOHHBIN
pecypc]: YuebHoe mocobue / 0. M. Jlanu-
nos, JI. H. XKyp6enxko, I'. A. Hukonona, H. B.
Huxonosa, C. H. Hypuesa; Ka3zanckuii nau-
OHAJIbHBIA MCCJIEN0BATENbCKUN TEXHUYECKUI
ynusepcuteT uM. A.H. TynoseBa - Mocksa:

CKOJIBKUX nepe- | OOO "Hayuno-uznarensckuid 1enrp WH-
10 | MCHHBIX. I'pamu- | ®PA-M", 2022 - 496 c. [DU] [OBC 3nanuym]| 12
eHTHbI Metoa. Me- | URL:
ToA  HamMmeHbImuX | https://znanium.com/catalog/document?id=39
KBajgpaToB. Ypas- | 9360
HEHUSI KacaTeJbHOU
MJIOCKOCTH W HOP-
Majii K TOBEPXHO-
CTH.
[TonsaTHe moHOTO 1. Briciias maTemMaTHKa B arpOWH)XEHEPHUH :
muddepennnana. yuebHOoe mocolue sl 00ydaromuxcsl arpo-
[Ipunoxenue nud- | umwkenepuoro daxynprera / B. II. [lamknii,
(dbepenmuana x I1.B. Mockanes, U.B. I'puanesa, JI.U. ®eny-
OIICHKE TIOTPEIIHO- | JI0Ba; BOpPOHEXKCKUI TroCymapCTBEHHBIN ar-
CTH IIPH BBIYHUCIIE- papHbIii yHUBepcuTeT ; [nox pea. B. I1. Hlan-
Husix. [IpousBonnas | koro] .— Boponex : BopoHexckuii rocynap-
M0 3aJJaHHOMY CTBEHHBIN arpapHbii yHuepcutet, 2020, C.
HamnpaBieHuto. ['pa- | 144-148.
11 | nuent. CBs3b 5TX | http://catalog.vsau.ru/elib/books/b1551 16.pdf 13
TTOHSATHH. 2. I'punneBa U.B. Maremaruka. Y. 1: yue6-
HOE TocOoOMe /I CTYACHTOB OYHOU (HOPMBI
0o0yueHusi arpouH>KEHEPHOro ¢akyapTeTa Mo
HamnpapjieHuo noArotoBku 35.03.06 "Arpo-
umwkenepus" / U. B. I'puanera, JI. . deny-
noBa, A. E. Ilonos. - Boponex: ®I'BOY BO
BI'AY, 2016, C. 179-183. —
<URL:http://catalog.vsau.ru/elib/books/b1253
10.pdf>.
Onpenenennblii uH- | 1.Bpiciias mMareMaTuka B arpOMHKEHEPHH :
Terpajia, ero OCHOB- | yueOHOe mMmocoOue sl 00y4aromHuXcs arpo-
HbIE cBolicTBa. | mHXKeHepHoro ¢akymnpreta / B. I1. [ankui,
ITpunoxenust onpe- | I1.B. Mockanes, 1.B. ['punuera, JI.U. ®eny-
NEJIEHHOTO unre- | noBa; BI'AY; [mox pen. B. Il. Illankoro] .—
rpana. Boponex: BI'AY, 2020, C. 123-135.
http://catalog.vsau.ru/elib/books/b155116.pdf
2. lanunoB FO. M. Maremaruka [3mekTp. pe-
12 cypc]: Yuebnoe mocobue / 0. M. [lanunos, 10

JI. H. Xypb6eunko, I'. A. Hukonona, H. B. Hu-
koHoBa, C. H. Hypuesa; Ka3zanckuii Harmo-
HaJIbHBIA MCCIIEAOBATEILCKUN TEXHUYCCKUM
yausepcuteT uM. A.H. TynoneBa - Mocksa:
OOO "Hayuno-nu3marensckuii wnentp WH-
OPA-M", 2022 - 496 ¢.[OBbC 3nanuym] URL:
https://znanium.com/catalog/document?id=39
9360
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13

Meto b1 puoIIHU-
’KEHHOI'0 BEIYHCIIE-
HUS OTIPEICIIEHHOTO
WHTETpaa.

1 JanumoB FO. M. Maremaruka [3JI€KTpOH-
HBII pecypc]: Yuebnoe mocodbue / FO. M. [la-
HwioB, JI. H. Xypbenko, I'. A. Hukonosa, H.
B. Huxonora, C. H. Hypuea; Kazanckuit
HallMOHAJIBHBI HCCIIEI0BATEIbCKUN TEXHU-
yeckuil yHusepcuter uM. A.H. Tymonesa -
Mocksa: OOO "Hay4HO-U31aTeIbCKUM LIEHTP
NHOPA-M", 2022 - 496 c. [DU] [OBC 3na-
HUYM]| URL:
https://znanium.com/catalog/document?id=39
9360

2.I'punneBa U.B. Matemaruka. Y. 1: yue6HOe
nocobue g CTyJIEHTOB O4YHOU (OpMBI 00Y-
YeHUsI arpOMHKEHEPHOTro (akympTeTa 10
HanpasyieHuto noArotoBku 35.03.06 "Arpo-
umwkenepus" / U. B. I'punnesa, JI. U. ®eny-
noBa, A. E. [Tonos. - Boponex: ®I'bOY BO
BI'AY , 2016, C. 156-158.

14

HecoOcTBeHHBIE
HMHTETPajbl IEPBOTO
1 BTOPOTO POJIOB.

1. aammos KO. M. MaremaTuka [3JI€KTpOH-
HbIH pecype]: YuebHoe nocodue / FO. M. [la-
Huios, JI. H. XKyp6enxo, I'. A. Hukonosa, H.
B. Hukonoma, C. H. Hypuea; Ka3zanckuii
HaIlMOHAJILHLEIM HCCIENOBATEILCKUNA TEXHU-
yeckuii yHuepcuteT um. A.H. Tymosnesa -
Mocksa: OOO "Hay4HO-H31aTeIbCKUN [IEHTP
NHOPA-M", 2022 - 496 c. [DU] [ObC 3Ha-
HUYM | URL:
https://znanium.com/catalog/document?id=39
9360

2.I'punneBa N.B. Maremaruka. Y. 1: yue6HOC
nocobue g CTYyJeHTOB OYHOUM (PopMbI 00Y-
YeHHs] arpoOMHKEHEPHOTo (akynbTeTa 10
HamnpapjieHuo noAarotoBku 35.03.06 "Arpo-
umkenepus" / WU. B. I'puanesa, JI. 1. ®Oeny-
noBa, A. E. [lonos. - Boponex: ®I'bOY BO
BT'AY , 2016, C. 111-126.—
<URL:http://catalog.vsau.ru/elib/books/b1253

10.pdf>.

15

[lonsitTue QyHKIUH
KOMIUIEKCHOTO  TIe-
PEMEHHOro, ee Ipe-
7ienia, HEIpepbIBHO-
CTH U IPOU3BOTHOM.
Ilonatne ananuTH-
yeckoi  (hyHKUUH.
ConpspkeHHble rap-
MOHHUYECKHE (YHK-
LIUH.

Janunos 0. M. MareMaTtuka [3/I€KTpOHHBIN
pecypc]: Yuebnoe mocobue / 0. M. [lanu-
nos, JI. H. XKyp06enxko, I'. A. Hukonosa, H. B.
Huxonosa, C. H. Hypuesa; Ka3zanckuii Hauu-
OHAJbHBIA HCCIEI0BATENbCKUN TEXHUYCCKUM
yausepcuteT uM. A.H. TynoneBa - Mocksa:
OOO "Hayuno-nu3marensckuii nentp WH-
OPA-M", 2022 - 496 c. [OU] [OBC 3nanuym]
URL.:

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

25

Pa3nea 3. IndpdepennuaibHble YPABHEHHUS U PSIAbI.

27,5
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16

Huddepenunans-
HBIC yYpaBHEHUS
MIEPBOTO MOPSIKA.

1. Manwmnos KO. M. MaremaTtuka [351€KTpOH-
HBII pecypc]: Yuebnoe mocodbue / FO. M. [la-
Husos, JI. H. XKypOGenko, I'. A. Hukonosa, H.
B. Huxonora, C. H. Hypuea; Kazanckuii
HallMOHAJIBHBI HCCIIEI0BATEIbCKUN TEXHU-
yeckuil yHusepcuter uM. A.H. Tymonesa -
Mocksa: OOO "Hay4HO-U31aTeIbCKUM LIEHTP
NH®D®PA-M", 2022 - 496 c. [DU] [OBC 3na-
HUYM]| URL:
https://znanium.com/catalog/document?id=39
9360

2. Bricmias MmaTemMaTHKa B arpOMHKEHEPUH :
ydeOHOe TocoOme Il 0OyJaromuXxcs arpo-
uHxeHepHoro Qaxynpreta / B. II. [Hankwid,
I1.B. Mockanes, 1.B. I'punnera, JI.N. ®eny-
70Ba; BOpOHEXCKHMII TOCYIapCTBEHHBIM ar-
papHbIii yHuBepceuteT ; [mox pen. B. I1. [amn-
koro| .— Boponex : BopoHexckuii rocynap-
CTBEHHBIN arpaphsbiii yHusepcutet, 2020, C.
157-167. —
<URL:http://catalog.vsau.ru/elib/books/b1551

16.pdf>.

7,5
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17

Juddepennnans-
HBIC YpaBHEHHS
BTOPOTO  TIOPSIZIKA,
JOITyCKAOIINE  TI0-
HWKCHHUE TTOPSIKA.

HanunoB FO. M. MaTtematuka [371€KTpOHHBII
pecypc]: Yuebnoe mocooue / 0. M. [lanu-
nos, JI. H. Xyp6enxo, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Kazanckuii Hanu-
OHANBHBIA HCCIENOBATEILCKUNA TEXHUYESCKUI
ynuBepcuteT uM. A.H. Tynonesa - Mockaa:
OOO "HayuHo-u3narenbckuid nentp HWH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nannym]
URL.:

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

18

Jluneiinpie mudde-
pCHIIMAIbHBIE
yYpaBHEHHST BTOPOTO
nopsiiIka ¢ TOCTO-
SSHHBIMH KO3 Pu-
[UEHTaMH.

1. JJanunos FO. M. Maremaruka [31eKTpOH-
HBIH pecypc]: YueOnoe nocodue / FO. M. [la-
HuwioB, JI. H. XKypbeunko, I'. A. Hukonosa, H.
B. HuxonoBa, C. H. Hypuea; Kazanckuii
HallMOHAJbHBIM MCCIIEIOBATEILCKUM TEXHHU-
yeckuil yHusepcuter uM. A.H. Tymonesa -
Mocksa: OOO "Hay4HO-n31aTEIBbCKUM LIEHTP
NH®O®PA-M", 2022 - 496 c. [OU] [ObC 3Ha-
HUYM]| URL:
https://znanium.com/catalog/document?id=39
9360
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19

YUucneHHoe  uHTE-
rpupoBanue  aug-
(hepeHIIHaTBEHBIX

ypaBHeHu. Mone-
JUpOBaHUE KoJjeba-
TEJbHBIX MPOLIECCOB
B WH)XEHEPHBIX CH-
cremax. YwucieHHoe
WHTETPUPOBAHUE
g epeHnnanb-
HBIX YPaBHEHUM.

1. JJanunoB KO. M. MaremaTtuka [351€KTpOH-
HBII pecypc]: Yuebnoe mocodbue / FO. M. Jla-
Husos, JI. H. XKypOGenko, I'. A. Hukonosa, H.
B. Huxonora, C. H. Hypuea; Kazanckuii
HallMOHAJIBHBI HCCIIEI0BATEIbCKUN TEXHU-
yeckuil yHusepcuter uM. A.H. Tymonesa -
Mocksa: OOO "Hay4HO-U31aTeIbCKUM LIEHTP
NH®D®PA-M", 2022 - 496 c. [DU] [OBC 3na-
HUYM]| URL:
https://znanium.com/catalog/document?id=39
9360

2. Beiciias MateMaTuka B arpOWHXEHEPHUH :
ydeOHOe TocoOme Il 0OyJaromuXxcs arpo-
uHxeHepHoro Qaxynpreta / B. II. [Hankwid,
I1.B. Mockanes, 11.B. I'punnera, JI.N. ®eny-
70Ba; BOpoOHEXCKHMII TOCYyIapCTBEHHBIA ar-
papHbIii yHuBepceuteT ; [mox pen. B. I1. [amn-
koro| .— Boponex : BopoHexckuii rocynap-
CTBEHHBIN arpaphsbiii yHusepcutet, 2020, C.
179-181. —
<URL:http://catalog.vsau.ru/elib/books/b1551

16.pdf>.

20

l"apmonunueckuit
aHanus. Pasnoxe-
Hue B psag Oypbe
MIEePHOTUIECKIX
GbyHKIHH ¢ mpous-
BOJIbHBIM TIEPHO-
JIOM.

1. JlamumoB FO. M. MaremaTtuka [3JI€KTpOH-
HBII pecypc]: YuebHoe mocodue / FO. M. Jla-
Hunos, JI. H. XKyp6enko, I'. A. Hukonosa, H.
B. Hukonoma, C. H. Hypuea; Ka3zanckuii
HaIlMOHAJILHLEIM HKCCIENOBATEIbCKUNA TEXHU-
yeckui yHuepcuteT uMm. A.H. Tymonesa -
Mocksa: OOO "Hay4HO-U31aTEeIbCKUN [IEHTP
NHOPA-M", 2022 - 496 c. [DU] [OBC 3na-
HUYM | URL:
https://znanium.com/catalog/document?id=39
9360

2. Bricmias maTeMaTtuka B arpOMHXCHEPHUU :
y4ueOHOEe TocoOue s 0OyJaroluXcs arpo-
umxeHnepHoro dakynpreta / B. I1. [ankui,
II.B. Mockaneg, U.B. I'pugueBa, JI.1. ®eny-
noBa; BopoHeXCKHI ToCylmapCTBEHHBIM ar-
papHbIi yHUBepcHTeT ; [mox pea. B. I1. Ilan-
koro| .— Boponex : BopoHnexckuii rocynap-
CTBEHHBIN arpapHbiii yHusepcuret, 2020, C.
212-216. —
<URL:http://catalog.vsau.ru/elib/books/b155

16.pdf>.

15

25

Pa3nea 4. Teopus BeposiTHOCTEH

30

50
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CnyygaitHele  COOBI-
TUA. BeposTHOCTS.
OcHOBHBIE TEOPEMBI
TEOPUH  BEPOATHO-
CTel.

1. Beicmias MareMaTtuka B arpOUHXEHEPUH :
ydaeOHOe mocoOue JuIsi OOydaroluXcs arpo-
uHxeHeproro ¢akynsrera / B. II. Hlankwit,
I1.B. Mockanes, 1.B. I'punnera, JI.N. ®eny-
70Ba; BOpOHEXCKHMI TOCYyIapCTBEHHBIM ar-
papsblii yauBepcuter ; [moa pen. B. I1. [amn-
koro| .— Boponex : BopoHexckuii rocynap-
CTBEHHBIN arpapHbslii yHuBepcuret, 2020, C.

21 218-237. N 15
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.
2. T'opmau b. A. Teopus BeposSTHOCTEW U Ma-
TEMaTU4eCKas CTaTUCTHKA [DJIEKTPOHHBIN
pecype] / B. A. Topnau - Cankr-IletepOypr:
Jlanb, 2022 - 320 c. [OU] [DBC Jlans] URL:
https://e.lanbook.com/book/211082
OcHoBHble 3akoHbI | 1. Beicmas maTtemMaTtnka B arpOMHXEHEPHUU :
pacrpeneneHus ydeOHOe TocoOme Il 0OyJarommuXxcs arpo-
CllydallHbIX  BeJdH- | uHKeHepHoro Qaxynapteta / B. ITI. [Hankwii,
YHH. I1.B. Mockanes, 11.B. I'puanera, JI.N. ®eny-
70Ba; BOpOHEXCKHMII TOCYyIapCTBEHHBIA ar-
papHbIi yHuBepcuTeT ; [mox pea. B. I1. Ilamn-
koro| .— Boponex : BopoHexckuii rocynap-
CTBEHHBIN arpapHbii yHuBepcuteT, 2020, C.
22 255-269. — 10 15
<URL.:http://catalog.vsau.ru/elib/books/b155
16.pdf>.
2. 'opnau b. A. Teopust BeposTHOCTEH U Ma-
TeMaTU4yecKass CTAaTHUCTUKAa [DJIEKTPOHHBIN
pecype] / B. A. Topnau - Cankr-IletepOypr:
Jlanb, 2022 - 320 c. [OU] [OBC Jlans] URL:
https://e.lanbook.com/book/211082
3akoH Gosbmux 4u- | 1. I'pumneBa W.B. Teopust BeposATHOCTEH.
cen B opme Ye- | [DnexTponnslii pecypc]. YuebHoe nocobue. /
ObllIeBa. Jlemma | Y B. T punnesa, JI.1. denynosa. - Boponex:
HeObimesa.  Hepa- | prpoy BO Br'AY, 2020, C. 85 - 89.
BEHCTBO ebbllliepa. 2. 'opnau b. A. Teopus BeposTHOCTEH U Ma-
Teopembr MapkoBa N
23 | u UeGbimera, Ilen- TEMaTU4YeCKasi CTaTUCTHKA [DJIEKTPOHHBIN 10 20
TpaNbHAs Tpeelh- pecypc] / b. A. T'opnau - Cankr-IletepOypr:
Has Teopema. Teo- Jlansb, 2022 - 320 c. [9OU] [OBC Jlans] URL:
pema  JIsmynosa. | Nttps://e.lanbook.com/book/211082
MHoromepHsbIe
Clly4ailHple  BeJIH-
YUHBI.
Bcero 142,5 269,5
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5. ®OoH/1 OLIEHOYHBIX CPEACTB AJIsl MPOBeJeHHUS IPOMEKYTOYHOM ATTeCTALUM U
TeKYLIero KOHTPOJIst

5.1. Oransl popMupoOBaHUS KOMIETEHIN i

[Tonpazaen quCHUIIITUHBL Kowmmerentus HAMKATOP OCTHKCHHA KOM-
MEeTEHIIUH
[logpaznen 1.1. Matpuusl u onpeaenu- 31
tenu. CUCTeMbl JIMHEWHBIX anredpanye- OIIK-1 Vi
CKHX ypaBHEHUH H1
[Tonpaznen 1.2. Bexkropuas anredpa OIIK-1 31
H1
[Mongpaznen 1.3. AnanuTudeckas TeOMeT- 31
OIIK-1
pHs Ha TIJIOCKOCTH M MPOCTPAHCTBE vi
ITonpaznen 2.1. BBenenue B aHanmu3 OIIK-1 31
(GyHKIMI 0THOM epeMeHHON V1
[Monpaznen 2.2. InddepeHnuaibHoe Uc- 31
yyciieHne QyHKIMHU OJJHOU epeMEeHHOM Vi
H1
ITonpaznen 2.3. OYyHKIMM HECKOJIbKUX OIIK-1 31
TIePEMEHHBIX V1
[Mogpaznen 2.4. HeompeneneHHbId U OIIK-1 Vi
OTPEIECIICHHBIA NHTETPaJIb H1
[Tonpaznen 2.5. KomrmekcHesle 4wucna. OIIK-1 31
OYHKIMY KOMITJIEKCHOTO ITEPEMEHHOT0 Vi
[Mogpazgen 3.1. Hduddepenunanbupie OIIK-1 31
YpaBHEHMS MIEPBOTO MOPSIIKA Y1
HI
[Monpaznen 3.2. Jluneitnsie auddepeH- OIIK-1 31
UalibHbIE YpaBHEHHS BTOPOTO MOPSIIKA V1
H1
[Tonpaznen 3.3. YucioBbie U CTEIICHHBIE OIIK-1 31
psiabl. ['apMoHHAYECKH aHAIN3 4!
Hl
[Tonpaznen 4.1. CoObITHS ¥ BEPOSITHOCTD OIIK-1 31
4!
[Tongpazgen 4.2. CrnydaiiHble BEIUYHHBI. OIIK-1 31
3aKOHBI pACHpeeNeHNs] CIy4YailHbIX Be- Vi
JTUYUH

5.2. lllkanbl ¥ KPUTEPUH OLIEHUBAHUS TOCTUKEHHS] KOMIIETEHIIUIH

5.2.1. lllkajabLl OeHUBAHNSA JOCTHKCHHUS KOMIIEeTEeHIINIi

Bup onienku OI_ICHKI/I
AKa,Z[CMI/IquKaH OIICHKa YAOBJICTBO-
o HCYIOBJICTBOPHUTCIIBHO XOopouio OTJINYHO
1o 4-X OaaIbHOI IIKalIe PUTCIILHO




Crpannna 19 u3 46

5.2.2. Kputrepuu oueHUBAHUS JOCTHKEHUS KOMIIETEHIM I

KpnTepml OIICHKH HA 3K3aMCHC

Onenka, ypoBeHb
TOCTHIKEHUSI
KOMIIETEHIINH

Onucanue KpuTepueB

OTIMYHO, BRICOKHIA

OOyuarommiicss TOKa3all MOJHBIE U TIIyOOKHE 3HAHHS MPOTPAMM-
HOTO MaTepuaa, JOTUYHO U apryMEHTHPOBAHO OTBETHJI Ha BCE BO-
IPOCHI HK3aMEHAIIMOHHOTO Omiera, a TaKkkKe Ha JIOTIOJHHUTEIIbHBIC
BOIIPOCHI, CIOCOOEH CaMOCTOSITENIbHO PEUIaTh CIOXKHBIC 3aJaud
JCIUTUTAHBI

Xopoio, MpOABUHYTHIN

OOyyaromuiics TBEpIO 3HAET MPOrPaMMHBIN MaTepuai, rpaMOTHO
€T0 M3JIaraeT, He JIOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE,
JOCTATOYHO HOJIHO OTBETHJI HA BOIIPOCHI K3aMEHAIMOHHOTO Onite-
Ta ¥ JIOTIOJIHUTEIbHBIE BOINPOCH], CIIOCOOEH CaMOCTOSTENIFHO pe-
IaTh CTAHIAPTHBIC 33/1a49H JUCIUTUTHHEL

OOyyaromuiics 1mokasajl 3HaHHE TOJIBKO OCHOB IMPOTPAMMHOI0 Ma-
TepHuaja, YCBOWJI €ro IMOBEPXHOCTHO, HO HE JOIMYyCKal IpyObIX

Y 10BIETBOPUTEIBHO, OIIMOOK WM HETOYHOCTEeH, TpeOyeT HaBOISIIMX BOIPOCOB IS

MTOPOTOBBII MPAaBHIILHOTO OTBETA, HE OTBETHJI Ha JIOTIOJHHUTEIBHBIE BOMPOCHI,
croco0OeH pemraTh CTaHAapPTHBIE 3a/1a4X JUCIUTUIMHBI ¢ TIOMOIIBIO
npernojgaBaTens

HeynosnerBopurensno, | OOydaromuiicss He 3Ha€T OCHOB MPOTPaMMHOTO MaTepHaa, J0Iyc-

KOMIICTCHITUS HE KaeT TpyOble OIMOKY B OTBETE, HE CITOCOOEH periaTh CTaHIapTHHIC

OCBOEHA 3aJa4i JUCLUIUIMHBI Ja)Ke ¢ TOMOUIbIO IIPEToaaBaTes

KpuTtepum oieHKH TecTOB

OueHka, ypoBEHb
JOCTHKEHHS
KOMIIETEHIINH

Ornucanue KpuTepuen

OTIN4YHO, BRICOKHI

ConeprxaHue NpaBUWIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo1o, MPOABUHYTHIN

CO,Z[ep)KaHI/IC IIpaBUJIbHBIX OTBETOB B TCCTC HC MCHEC 75%

Y 10BIIETBOPUTEIBHO,
TOPOTOBBIN

CO,Z[ep)KaHI/IC IIpaBUJIbHBIX OTBETOB B TCCTC HC MCHEC 50%

Hey,[[OBJ'IeTBOpI/ITCJ'ILHO,
KOMIICTCHIIMA HE OCBOCHA

CO,Z[ep)KaHI/IC IIpaBUJIbHBIX OTBETOB B TCCTC MCHCC 50%

Kpurepun oieHKH YCTHOr0 onpoca

Onenka, ypoBeHb
TOCTHIKEHUSI
KOMIIETEeHIIUI

Onucanue KpUTEpUEB

3a4TeHO, BEICOKHUI

OOyuaromuiicss JEeMOHCTPUPYET YBEPEHHOE 3HaHME MaTepuaa,
YETKO BBIPAXKAET CBOKO TOUY 3PEHHMS IO PACCMaTpUBAEMOMY BOIIPO-
Cy, IPUBOJIl COOTBETCTBYIOLINE IPUMEPBI

3auTeHO, IPOABUHYTHIN

OOyuaromuiicss TeMOHCTPUPYET YBEpEHHOE 3HaHUE Marepuaia, HO
JIOTTYCKAeT OTJEJIbHBIE MIOIPEIHOCTH B OTBETE

3a4TeHO, OPOTOBBIN

OOyyaromuiicss TEMOHCTPUPYET CYIIECTBEHHbIE POOENbl B 3HAHU-
SIX MaTepuaa, JOIMyCKaeT OTUOKH B OTBETAX
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He 3auteno,
KOMIICTCHIIUS HE
OCBOCHA

OOyuaromuiicsi I1eMOHCTPUPYET HE3HAHUE MaTepuala, JOMYCKaeT
rpyOble OIMOKK B OTBETAX

KpnTepnn OICHKHU pEIICHUS 3a1a4

OneHka, ypoBeHb
TOCTHIKEHUSI
KOMIIETEHIINI

Onucanue KpuTepueB

3auTeHo, BHICOKHUH

OOyyaromuiics yBEpEeHHO 3HAET METOJUKY M aJITOPUTM pEIICHUS
3aJauu, He JOMYCKaeT ONIMOOK MPH €€ BBHITIOJHECHUH.

3auTeHo, MPOIBUHYTHIH

OOyuaromuiicst B 11€JI0M 3HAET METOJUKY U aJTOPUTM PEIIECHUs 3a-
Jla4u, He JIOMYCKAeT TPyObIX OMIMOOK NPH €€ BBITOJIHCHUH.

3auTeHo, MOPOTOBBIN

OOyuaromuiicst B 11€JI0M 3HAET METOJUKY M aJTOPUTM PEIICHHUS 3a-
Jla4u, JIOMyCKaeT OIMHMOOK MPU €€ BHITIOJHEHHUH, HO CIOCOOCH HC-
MIPABUTH WX IPU TIOMOIIH ITPETIOIaBATEIS.

He 3aureHo, OOyyaromuiics He 3HaeT METOAMKY U aJlTOPUTM pELIeHHs 3aJauu,
KOMIIETEHIIUS HEe JIOTTyCKaeT rpyOble OIIMOKHU MPHU €€ BBIMOJIHEHUH, HE CIIOCOOeH uc-
OCBOEHa MIPaBUTh X MPU NOMOUIH MPENOIaBaATENsL.
5.3. MaTepuaJjbl 1J15 OLEHKH T0CTHKEHUS KOMIIeTeH it
5.3.1. OueHo4YHbIe MATEPHAJBI IPOMEKYTOUYHOM aTTECTAIUU
5.3.1.1. Bonpochl Kk 3K3aMeHy
Ne Conepxanue Komme- UK
TEHIUS
1 cemecTp
1 [Tonsitue matpuiipl. JlelicTBUA HaJg MaTpUIIAMU. OIIK-1 31
2 Onpenenurenu 2-ro, 3-ro, N-TO MOpPsJIKa U UX CBOMCTBA. OIIK-1 31
3 | O6parnas matpuma. Panr matpunel. Beraucnenune o6parnoit mat- | OIIK-1 31
pUIIBI ¢ TOMOIIIBIO Iporenypsl ['aycca.
4 | PemieHue cucTeM JIMHEHHBIX anreOpanuyeckux ypaBHeHui ¢ mo- | OIIK-1 31
MOIIIbI0 00paTHOM MaTpuibl 1 popmyn Kpamepa.
5 Merton ["aycca, ero ucnonb3oBanue A pemieHus U uccnegaopanus | OIIK-1 31
CUCTEM Ha COBMECTHOCTb.
6 | Ilouarue Bekropa. JIuneiinsie onepauun Haj BekTtopamu. Ilpoek- | OIIK-1 31
1S BEKTOpa Ha OChb. Pa3ioxeHune BEeKTOpa Mo OPTOHOPMHUPOBAH-
HOMY 0a3uCy Ha MJIOCKOCTH U B IPOCTPAHCTBE.
7 | CkansipHO€ MPOU3BEJICHNE BEKTOPOB, CBOMCTBA, MPUIIOKEHHUSI. OIIK-1 31
8 | BekropHoe mpou3BeieHnEe BEKTOPOB, CBOMCTBA, MPUIIOKEHHUSI. OIIK-1 31
9 | CmemanHOe MPOU3BEACHUE BEKTOPOB, CBOMCTBA, MPUIIOKEHHUSI. OIIK-1 31
10 | JIuneiiHoe npocTpaHcTBO. EBKIMI0BO MPOCTPAHCTBO. OIIK-1 31
11 | JIuneiinsle npeoOpa3oBanus. CoOcTBeHHbIe 3HaueHuss u coO- | OIIK-1 31
CTBEHHBIE BEKTOPBI.
12 | OcHOBHBIE 33JaYU AaHATMTUYECKOM T€OMETPHUH Ha TIIOCKOCTH. OIIK-1 31
13 | YpaBHeHus npsMoil Ha MIocKocTH (mpsiMast ¢ yraoBeIM koaddu- | OITK-1 31
LIUEHTOM; IY4OK IPAMBIX; IpsMasi, IPOXOAAIIas Yyepe3 ABE 3aJaH-
HbIE TOYKH; NpsiMast 00IIero BUA).
14 | B3auMHOE pacroio’keHne ABYX NPSMBIX Ha MJIOCKOCTH. OIIK-1 31
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15 | YpaBHeHuUE JIOCKOCTH, €T0 HUCCIICIOBAHNE. OIIK-1 31

16 | B3auMHOE pacroioskeHre ABYX MIOCKOCTEH. OIIK-1 31

18 | [NapameTpuueckue M KaHOHWYECKHE ypaBHEHHs mpsmoil B mpo- | OIIK-1 31
CTpaHCTBE.

19 | B3anMHOe pacroioskeHue MpsIMBIX U IIocKocTel B mpoctpancte. | OITK-1 31

20 | KpuBble BToporo nopsiaka (OKpyKHOCTb, 3JUIMIC, rumnepboina, ma- | OIIK-1 31
pabouia).

21 | llonstre ¢yHkuuu omHo¥ mepemeHHO. OcHOoBHBIE 3nemenTap- | OIIK-1 31
HbIe (QYHKIUH.

22 | Ilpenen mocnenoBarenbHOCTH W (QyHKIHH B Touke. OcHoBuble | OIIK-1 31
TEOPEMEI O TpeIeNax.

23 | beckoHeyHO Mable U OecKOHEeUHO Ooubie QyHKIUN U ux cBoii- | OIIK-1 31
CTBa.

24 | llonste HeompexneneHHocTH. [lepBrlit n BTopoii 3ameuarensHbie | OITK-1 31
PEICIIBL.

25 | Pa3nnuHble onpeieNieHns HENPEPHIBHOCTH (DYHKIITNH B TOUKE. OIlK-1 31

26 | Touku pa3pbiBa PyHKIHN U MX KIACCH(PHUKAIINS. OIlK-1 31

27 | OmnpenerneHne MPOM3BOJHOM, ee reoMeTpuyeckuit m pusudeckmii | OIIK-1 31
CMBICIL.

28 | CBs13p quddepeHnnpyeMOCTH U HEMPEPHIBHOCTH (DYHKIINH. OI1K-1 31

29 | Ilpow3BogHBIE OCHOBHBIX O3JIeMEHTapHbIX (yHKiuH u mpasmia | OIIK-1 31
muddepeHnupoBaHmsL.

30 | IlpousBoaHAas CIIOKHOU (PYHKIIHH. OIIK-1 31

31 | IlpousBoanas oOpaTHOM PYHKIIHH. OI1K-1 31

32 | InddepermupoBanue HEIBHO 3a1aHHON (QYHKIIUH. OIIK-1 31

33 | IuddepenmupoBanue GyHKIINN, 3aJaHHONU MTapaMETPHICCKH OI1K-1 31

34 | Ilonstue muddepeHiuana. OIIK-1 31

35 | IlpousBoanbie u auddepeHITnaIbl BBICIIUX MOPSIKOB. OIIK-1 31

36 | OcHoBHBIE TeOpeMbl TU(PHEPEHITNATHHOTO HCUUCICHUS. OI1K-1 31

37 | UccnemoBanne (yHKIMA HAa  MOHOTOHHOCTh, JkcTpemyM. | OIIK-1 31
Haubouibliee u HauMeHblee 3Ha4YeHUs! (QYHKLHMU Ha OTPE3Ke.

38 | UccnenoBanne rpaduka (HyHKIIMM HA BBIMYKIOCTh, BOTHYTOCTH, | OIIK-1 31
TOYKH Neperuoa.

39 | AcumnToThl rpaduka QyHKIIUH. OIlK-1 31

40 | OOmrast cxema uccnenoBanus (GpyHkuu c nenpio nocrpoenus ee | OINK-1 31
rpaduka.

2 ceMecTp

1 | IlonsTHe GYHKIMU HECKOJIBKUX MEpeMEeHHbIX, ee oOmactu ompe- | OIIK-1 31
JIeJICHUs], TMHUHN YpOBHS, rpaduka, npejena, HenpepbIBHOCTH.

2 YacTHble NpupalieHns, YacTHbIE IPOU3BOIHbIE TepBoro nopsjka, |  OIIK-1 31
UX T€OMETPUYECKUI CMBICIL.

3 | IIpou3BojiHas MO HANPABJIECHUIO. OIIK-1 31

4 | 'pagueHT QyHKIMH.

5 | Ilonatue wYacTHBIX MPOM3BOAHBIX U MOJHBIX Aupdepenumanos | OIIK-1 31
BBICIIUX NOPSIIKOB.

6 | UccnenoBanne (yHKIMM JABYX HE3aBUCUMBIX mepemeHHbIXx Ha | OIIK-1 31
IKCTPEMYM.

7 | I'panueHTHBI MeTOJl HaXoXKIeHHsA dSkcTpemyMma ¢yHkumu nByx | OIIK-1 31
NIepEMEHHBIX.

8 | YpaBHeHMs KacaTeIbHOM IUIOCKOCTH M HOPMAJIU K TIOBEPXHOCTH. OIIK-1 31
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9 | Ilonsarue nmepBooOpazHo u HeonpeneneHunoro uarerpaia. Ocaos- | OIIK-1 31
HBIE CBOICTBA HEOTPEAEICHHOr0 MHTEerpaia. Tabmuia oCHOBHBIX
HEOTIPEICIIEHHBIX HHTETPAJIOB.

10 | OcHOBHBIE METO/BI HHTETPUPOBAHUS: METOA pasznokenus, 3ameHa | OIIK-1 31
MIEPEMEHHOM.

11 | OcHOBHbIE METOJbl MHTETPUPOBAHUSA: HHTerpupoBanue mno ya- | OIIK-1 31
CTSIM.

12 | CiocoOpl HHTETPUPOBAHHS TPUTOHOMETPHUYECKUX (QYHKITHIA. OIIK-1 31

13 | Kimaccel mHTErpupyeMbIX QYHKITHIA. OIlK-1 31

14 | OnpeneneHHbld HHTETPAJl U €0 OCHOBHBIE CBOMCTBA. OI1K-1 31

15 | IlpousBoaHasi OnpeielIeHHOro UHTerpaia no nepeMeHHomy Bepx- | OIIK-1 31
HeMmy npesaeny. @opmyna HeroTona-Jleiibuua.

16 | UnTerpupoBaHue 3aMEHOW MEPEMEHHBIX W N0 4YacTsM B ompene- | OIIK-1 31
JICHHBIX MHTETpaax.

17 | I'eomeTpryeckue NpuiIokKeHHs ONPEIeTICHHOT0 HHTErpaa. OIlK-1 31

18 | MexaHW4ecKHe MPIIIOKCHHSI OTIPEJICIICHHOTO HHTErpajia OIlK-1 31

19 | HecoOCTBEHHBIC HHTETPAIBI IIEPBOTO POJIA. OI1K-1 31

20 | HecoGcTBeHHBIE HHTETPAITBI BTOPOTO POJIA. OI1K-1 31

21 | IlpubGnkeHHBbIC BRIYUCICHHS OTIPEICTICHHBIX HHTETPAJIOB. OIlK-1

22 | AnreOpanueckasi opMa KOMITJIEKCHOTO 4Yucia, ero n3oopaxkenue |  OIIK-1 31
Ha KOMIUJIEKCHOM TJIOCKOCTH. JIeHCTBUS HAJl KOMIUIEKCHBIMH YHC-
JaMH.

23 | Tpuronomerpuueckas W moka3areiabHas (opmbl komruiekcHoro | OIIK-1 31
qucia.

24 | Tlonstue GyHKIIMU KOMILJIEKCHOTO TIepeMEHHOT0, ee npeaena, He- | OIIK-1 31
IPEPBIBHOCTU U TPOU3BOIHOM.

25 | OcHoBHbIe IOHATHSA 0 quddepeHnnanbHbIX ypaBHeHusx nepsoro | OIIK-1 31
nopsaka. 3agava Komy, ycioBusi CylleCTBOBAHUSI M €AMHCTBEH-
HOCTHU €€ PelIeHHs, TeOMETPUUECKHI CMBICIL.

26 | Inddepennuanpabie ypaBHEHHs MEPBOTO mopsiaka ¢ pasgensto- | OIIK-1 31
HIMMHCS IEPEMEHHBIMH.

27 | Ogaopoanbie quddepeHnranbHble YpaBHEHUS TIEPBOTO MOPSIIKA. OI1K-1 31

28 | Jluneitnble nuddepeHimanbHble YpaBHEHHS IEPBOTO MOPSIKa. OIlK-1 31

29 | OcHoBHBIEC MOHATHS 0 AUdQepeHnanbHbIX ypaBHeHUsX BToporo | OIIK-1 31
Hopsi/Ka.

30 | AuddepenuunanpHble ypaBHEHHS BTOPOro mopsaka, nomyckaro- | OIIK-1 31
1I1€ OHMKEHUE MOPSIKA.

31 | Jluneitnble ogHOpoaHBIe MU depeHnanbHble YpaBHEHUS C MO- OIIK-1 31
CTOSIHHBIMU KO3 duuueHTaMu. OTbICKaHHE OOLIEro pelieHus B
cllyyae pa3IMYHbIX CUTYallUil Ui KOpHEH XapaKTepHCTHYECKOTO
ypaBHEHHS.

32 | Jluneiinble HeoqHOPOAHBIE TU(depeHnnanbable ypaBHeHus ¢ no- | OIIK-1 31
CTOSIHHBIMU KOo3(¢urrentamu. OTbICKaHHWE YaCTHOTO M OOIIero
peleHui Ui pa3InyHbIX CTAaHAAPTHBIX MPABbIX YaCTEH.

33 | MoaenupoBaHue KojeOaTeabHBIX MPOIlecCOB B MHKeHEepHBIX cu- | OIIK-1 31
CTeMax.

34 | UucneHHoe UHTErpupoBanue auddepeHnaabHbIX YpaBHeHUH. OIIK-1 31

3 cemecTp
1 | UucnenHoe uaTerprpoBanue auddepeHanbHbIX ypaBHEHUH. OIIK-1 31
2 | Ilonstue uymcnoBoro psiaa u ero cymmpl. OcHoBHble cBoiictBa |  OIIK-1 31
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CXOAAIINXCA YUCIIOBBIX PAOOB.

3 | Heo0xo1muMBblii IpU3HAK CXOAMMOCTH YUCIIOBOTO PAA. OIIK-1 31
4 | Ilpu3Haku CpaBHEHHUS CXOJMMOCTH PsiioB C mojokurenbHsiMu | OIIK-1 31
YJIEHAMHU.
5 | Ilpusnak Jlanambepa. OIlK-1 31
6 | Ilpusnak Kommu. OIlK-1 31
7 | VIuTerpanpHplii IPU3HAK CXOAMMOCTH. OIlK-1 31
8 | 3makouepemyroniuecs YMCIOBBIE PSJIbl, TpU3HaK JIeHOHMIIA. OIlK-1 31
9 | 3nakonepeMeHHbIC psbl. AOCOIFOTHAS U YCIIOBHASI CXOIUMOCTb. OIlK-1 31
10 | lNonsTne GYHKIIMOHATIBHOTO U CTETIEHHOTO psaga. Teopema AGers. OI1K-1 31
11 | Pags! Teitsiopa u MakiiopeHa OIIK-1 31
12 | PaznmosxeHre OCHOBHBIX dJIeMEeHTapHbIX GyHKIMiA B psix Makmnope- | OINK-1 31
Ha.
13 | Tpuronomerpuueckuii psa. Kosdoummentsr dypre. Jlocratou- | OIIK-1 31
Hbl€ YCJOBHUSl pa3JIOKEHUS MEpUOINYECKOM (QYHKIMH B psij
Dypee.
14 | Pag ®ypbe Ais YETHBIX U HEYETHBIX QYHKIUH. OIlK-1 31
15 | Paznoxenue B psn Pypbe nepuoanyeckux (ynkuuii ¢ mpous- | OIIK-1 31
BOJIbHBIM IIEPHUOJIOM.
16 | [Ipeamer Teopum BepostHOCcTel. [loHsTHE COOBITHSA, KTaccuduka- |  OIIK-1 31
1S COOBITHH.
17 | Kimaccuueckoe ompeneneHue BeposTHocTd. CBoiicTtBa BepositHO- | OIIK-1 31
CTH.
18 | 'eomeTpuueckoe onpeneacHue BEPOSITHOCTH. OI1K-1 31
19 | Craructuueckoe onpeneiacHue BepossiTHOCTH. Popmynbl komOuna- | OIIK-1 31
TOPUKH.
20 | TeopeMsl CiiOKEHUS BEPOSTHOCTEH. OIIK-1 31
21 | VYcinoBHas BEpOATHOCTD. TeopeMa YMHOKEHHS BEPOSITHOCTEH. OI1K-1 31
22 | ®opmyna nonHoM BepositHocTH. Dopmyna baiieca. OI1K-1 31
23 | JlokanbHas u uHTETpasbHas hopmyibl Myaspa-Jlamiaca. OIIK-1 31
24 | Tlonstue ciyuaiiHoi BenuuuHbl. CiiydaliHple BeauduHbl quckper- | OIIK-1 31
HOTO U HETIPEPBIBHOI'O TUIIA.
25 | YucnoBble XapaKTEpPUCTUKH ClydalHbIX BenuyuH: Marematuue- | OIIK-1 31
CKO€ OKHJAHUE, TUCIEPCHs], CpeAHee KBAJApaTUYECKOe OTKIIOHE-
HUE, HayaJlbHbIE U [ICHTPAJIbHbIC MOMEHTHI. 3aKOH paclpeieIeHus
BEPOSATHOCTEU.
26 | OyHKIMS pacnpe/ieieHrs BEpOsITHOCTEHN U ee CBOMCTBA. OIlK-1 31
27 | II10THOCTH BEpOSITHOCTH U €€ CBOMCTBA. OIlK-1 31
28 | buHOMHANBHBIN 3aKOH PACIPENCIICHNs; PABHOMEPHBIN 3aKOoH pac- | OIIK-1 31
IIpENIEICHUS
29 | HopmanbHbIN 3aKOH paclpeleneHus; 3KCoHeHIuanbHbii 3akon | OIIK-1 31
pacnpenesIeHusl.
30 | ®opmynupoBka 3akoHa OosbmMx uucen B Qopme YeObmmena. | OIIK-1 31
Jlemma YeoObimeBa. HepaBencto YeOnimena. Teopembl MapkoBa
u YeObIena.
31 | LlenTpanbHas npenensHas Teopema. Teopema JlsmyHoBa. OIIK-1 31
32 | MHoromepHsl€ CilydaliHbIE BEJTUYUHBI. OIIK-1 31
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5.3.1.2. 3aga4u K 3K3aMeHYy

Kowmmne-

No Conepxxanue — NaK
1 cemecTp
1 xX+y= 3 OIIK-1 Vi1
Pemnts cucremy ypaBHEHMN {2x— )y +2z =3 C IOMOIIBIO
3x+y—z=2
dbopmyn Kpamepa
2 | Haiitu mutomaap TpeyroisHuKa ¢ BepmuHamu A(3,3,-1), B(2,0,6), OIIK-1 H1
C(-4,2,1), ucrosib3ysi BEKTOPHOE POU3BEICHHE.
3 32-10 OIK-1 H1
41 35
Brraucnute onpenenuTens :
73 25
83 4 0
4 x+y= 3 OIlK-1 v1
Pemnts cucremy ypaBHeHuit  {2x—y+z =3 wMeronom ["aycca.
3x+y—z=2
5 .2 OIIK-1 v1
. 3—sm
Haiitu npousBoanyio GyHKINMN y = \ e
l-e
6 2 _4 OIlK-1 V1
Haiit npegen  lm ———.
x—>-24+1-4x -3
7 1 2 .3 OIIK-1 v1
. —x“+sin” x
Haittu muddepenunan pynkuun ) = Ex e
8 | Haiitu ckanspHoe npousBeaenue sektopos A(4,0,5), B(0,3,1), C(- | OIIK-1 H1
5,2,1)
9 | Banucarh ypaBHEHHE OKPYXHOCTHU C IeHTpoMm B Touke O(2;-3) u | OIIK-1 v1
paauycom R=5.
10 %2 _x_1 OIIK-1 V1
Beruucnuts npepen |im=——"—" ~.
x—1 x2 —X
11 | Haiirn npousBoaHyto Gynkuuu Y = Ctg8Xx - et 2, OIK-1 vl
12 | Haiitu yron B B Tpeyronphuke ¢ BepummHamu A(3,1), B(-4,0), | OIIK-1
C(4,-1).
13 .2 OIIK-1 v1
. 3—sm
Haiitu npousBoanyto GpyHKIMN y = \ e
l-e
14 | Haittu mpezen [im COoS5x -Sin6x OIIK-1 v1
x—0 tg 2X
15 | Jlaubi Bektopsr @ = (1;0;2) u b = (2;3; 1), naiitu ux moxymu. | OIIK-1 H1
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16 | Haitu IPOU3BOJIHYIO TPETHETO MOPSAKA OT PyHKIMHU ) = 3%, OIK-1 v1
17 ; OIIK-1 v1
HaiiTn npou3BoaHyI0 GYHKIMA ) = (4sm2x + ctg3x)5 :
18 | Haiitu ypaBHeHue ctopoHsl AB B TpeyrospHuke ¢ BepmuHamu | OITK-1
A(5,1), B(-4,0), C(4,-1).
19 ) OIIK-1 v1
. 3—sin”x
Haiitu npousBoanyto GyHKIMN p = \ e
I-e
20 JlaHbl MaTpUIIBI A= -11 B— 1 , Haiitu C=A‘B OIIK-1 H1
0 4) 2
2 cemecTp
1 | HaiiTu yacTHbIe IPOM3BOJHBIE IEPBOTO NOPSAIKA OT QYHKIIUU OIIK-1 Vi
Z =In(sin 2 X+tgy+5).
2 . dx OIIK-1 H1
Haiitu uaterpan jz— :
2X° —5X+6
3 | Borunciute  wiomanbs  Gurypel, orpaHudeHHoi — muHEMsMHU | OITK-1 H1
y:x2/2; y=4-X.
4 HccnenoBaTh Ha SKCTpeMyM QYHKIUIO Z = X2 + Xy + 0.5y2 —2X. OIIK-1 vl
5 | Beruncnuth 00beM Tena, 00pa3oBaHHOTO BparieHueM BOKpyr ocu | OIIK-1 H1
Ox ¢burypsl, OrpaHUYEHHON JTUHUSIMU:
X+y—-2=0; x=0; y=0.
6 | Pemmurs nuddepeHnnansHoe ypaBHeHne Y —2y+Yy = ge®. OIIK-1 HI
7 | Beruncnute  miomaap  Gurypel, orpaHudeHHod JsmHmsmu: | OIIK-1 H1
y:2x—x2; y=-X.
8 2x—3 OIIK-1 Hl
Haiiru unrerpan [—————dx.
X~ +6x+10
9 Uccnenosars Ha 3KCTPEMYM ¢byukmuio | OIIK-1 v1
7 =3x° +xy+0.5y2 —2X+4y+2.
10 Haiitu rpaguent dyHkuuu z = \/5X2 + y3X4 B Touke A(-1;2) . OTK-1 vi
11| pemmrs nuddepenmanbHoe ypaBuenue Y + Xy = 3. OIIK-1 H1
12 | Bpruucnuth 4acTHBIE IPOU3BOAHBIE EPBOTO Mopsaka oT pyHkuuu | OITK-1 V1
Z= sin(cos3 X—tgy).
13 | Haitru unrerpan [(2x—4)sin 6xdx. OIlIK-1 H1
141 permrs mnbdepenrmansHoe ypapaerne Y + 2y +5y =4e ¥, OIIK-1 H1
15 . , Y OIIK-1 H1
HaiiTi yacTHOe pelicHHe ypaBHEHHs Yy’ = 2, YIAOBICTBOPSIOLICE
X
ycioBuio Y(1)=1.
16 | Beruucauth YaCTHbBIE MIPOU3BOHBIC ¢byakmun | OITK-1 V1
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Z=In(sin 3x+ ctgy+5).

17 | Haiiti nonusiii auddepennmnan mis ynkuun y=2xsiny-Inx. OIIK-1 v1
18 x2dx OIlK-1 H1
Haiitn uaTerpan |——
V1+5x°
19 | UccrnenoBath Ha KCTPEMYM ¢ynkuuio | OIIK-1 v1
z2=x° +5xy+15y2 —-5x+4y+2.
20 | Pemnth muddepeHunansHoe ypaBHeHHE Y COSX —YsSin X=0. OIIK-1 H1
3 cemecTp
1 | IIpoBeputs  HeoOxoaumoe  ycimoBue  cxoaumoctd  psga | OIIK-1 Vi
© n?+1
2 | B mepBoMm smiuike 7 OenbIx U 8 KpacHBIX mIapoB, BO BTopom 5 Oe- | OITK-1 HI
JBIX U 5 KpacHbIX. M3 KaXI0TO fAlMKa BBIHYJIM 1o mapy. Kakosa
BEPOSTHOCTH, YTO BBIHYJIM OJUH OCJBINA U OJTMH YEPHBIH.
3 | Haiftu BeposATHOCTH OTKJIOHEHHS HOpPMalibHO pactpeneneHHon | OITK-1 H1
ciydailHOM BenuuyuHbl ¢ mapamerpamu M(X)=-4, D(X)=4
OT MAaTeMaTH4YeCKOr0 0’KMJIaHUS HA BEJIMYUHY, HE TPEBBIIIAOUTYIO
3.
4 | J1nst TUCKPETHOM CIy4aitHOW BETUYHHBI OIIK-1 H1
X 1 3 5 7
p 0.5 0.2 0.1 0.2
HaAlTH TUCIEPCUIO IBYMsI CIIOcOOaMHu.
5 | CnyuaiiHas BenmmuuHa X pacnpenesieHa 1mo HopMaiasHomy 3akony ¢ | OIIK-1 H1
napameTpamMu a=>5 U ¢ =3. HaiiTu nuama3oH U3MEHEHHUs Cllydai-
HOW BEJIMYMHBIL.
6 OIIK-1 V1
X n+2
HccnenoBaTh Ha CXOUMOCTD Psijl > -
n=1 3
7 Haiitu Marematnueckoe 0KuJaHUE CIIy4allHOW BEJIMYUHBIL, 17151 OIIK-1 H1
0, npu X<0
KOTOPOH X2
F(x)=<—, onpu 0<x<4
) =175 p
1 mpu X > 4.
8 | HenpepsbiBHas ciaydaiiHas BenmuunHa X pachpeeneHa mno rnokasa- OIIK-1 V1
TeNbHOMY 3aKOHY ¢ apamerpoM A =0,3. CocTaBuTh QYHKIIHIO
pacnpenenenus BepositHocted F(X) u dynkuuto motHocTH f(X).
9 JlJis MUCKpEeTHOW CIy4ailHOW BETMYMHBI, 3aJaHHON cBomM 3ako- | OIIK-1 H1

HOM pacnpCaCICHUA HaAWTH YHCJIOBEIE XapaKTCPUCTUKMU.

X

-2

3

4

p

0.2

0.3

0.4

0.1
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10

Paznoxuts B psag @ypbe nmepruoauuHyo (QyHKIUIO, 33JaHHYI0 Ha
OTpe3Ke [-T;7] paBEHCTBOM Y = TIX .

OIIK-1

Vi

11

B smuxe 20 neranelt, 4 u3 KOTopeIX HecTaHAapTHbIE. CllydaliHBIM
oOpa3om BbeIHUMaeTcs 3 nmetanu. KakoBa BEpOSITHOCTH TOTO, YTO
XOTs1 ObI O/IHA U3 HUX HECTAHJApTHASL.

OIIK-1

H1

12

on
Hccnenosars Ha CXOAUMOCTE PSJL n=14"

OIIK-1

Vi

13

UrpanpHas xocth Opocaercs onuH pa3. HaliTu BeposITHOCTH TOTO,
YTO HA BEPXHEH I'PAaHU BBINAJIECT HE MEHEE ST OYKOB.

OIIK-1

H1

14

Texuuueckoe yctpoictBO (TY) cOCTOMT M3 MATH OJMHAKOBBIX
AJIEMEHTOB, HE3aBUCUMO paloTaromux JApyr oT apyra. Bepost-
HOCTh OTKa3a KakJaoro sineMeHTta 3a Bpems T pasHa 0,3. Haiitu
BEPOSITHOCTh TOTO, UTO 3a BpeMs T OTKaXyT:

a) TpU DJIEMEHTA;

6) HE MEHEEe TPEeX PJIEMEHTOB;

B) MEHEE TPEX AIIEMEHTOB.

OIIK-1

Vi

15

Paznoxurs pyHkiuio y=1-x4 psan @ypbe o CUHycaM Ha OT-
peske [0, n].

OIlK-1

Vi

16

JIBa paBHOCHJILHBIX IIaXMaTHCTa UTPAIOT B maxmaThl. UTO Bepo-
SATHEE, BBIUTPATH JIBE MAPTUU U3 YETHIPEX WIW TPU MAPTUH U3 IIIE-
ctu?

OIIK-1

V1

17

Haiitu pagnyc cXOOuMOCTH CTENEHHOTO psiia U ONPEIETUTh THUII
n
®© 4
> —x"

-1 N
CXOJUMOCTH Ha KOHIIaX MHTEpBaja CXOANMOCTHU n=1

OIIK-1

V1

18

Haiitu mapamerp @ u M(X) 1o M3BECTHOMN IUIOTHOCTU BEPOSIT-
HOCTH ClIy4yalHOU BEJIMYUHBI X:

2 .
F(x) = a(x=+2x), ecm 0< x<1;
0, ecm ¢[0,1].

OIIK-1

HI

19

JIBa cTpenka mpou3BOJAAT MO OJHOMY BBICTpeny. BeposTHOCTH 10-
najaHus B LeJb IePBOTr0 U BTOPOTo cTpenkoB paBHbl 0,9 u 0,5 co-
OTBETCTBEHHO. HaliTu BEpOSATHOCTH TOTO, YTO ILeJbh OyaeT mopa-
YKEHA TOJIbKO OJHUM CTPEIKOM.

OIIK-1

H1

20

HenpepsiBHas ciaydaiiHas Belu4urHa X paBHOMEPHO pacipeseneHa
Ha oTpeske [3;8]. CocTaBuTh PYHKIMIO pacrpe/ieIeHns: BEpOSITHO-
creit F(X) u dynkuumio maotHoctH f(X).

OIIK-1

V1

5.3.1.3. Bonipoch! K 3a4eTy ¢ OLleHKOii

He npexycmoTpeH.

5.3.1.4. Bonipocsl k 3a4eTy

He npenycmorpen.

5.3.1.5. IlepeyeHb TeM KYpPCOBBIX NPOEKTOB (PadoT)

He npenycmotpeHn.
5.3.1.6. Bonpocs! K 3a1uTe KYpcOBOI0 NPoeKkTa (padoTsbl)
He npenycmorpen.
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5.3.2. OneHoYHBIe MATEPHAJIBI TEKYLIEr0 KOHTPOJIS

5.3.2.1. Bonpocsl TecTOB

Komme-
Ne Conepxanue — NJAK
Pa3nes 1. JIuneiinas anredpa u aHAJIMTHYECKAS TeOMeTPHUS
Onpenenuresb 1) 05 3) 1 OIIK-1 31
1 -3 0] 2) O 4) -2 Vi
1 o 2 5 npu « =0 pa-
0 0 2« 1|
BEH...
Onpenenurens 1) -1 3) 5 OIlK-1 31
—2 1 1 2) 1 4) 5 Vi
2. 3 2 1 DaBeH. ..
0O 1 O
JlaHbl MaTpPHUIIBI 1 0 OIIK-1 31
Az[_l h, B=[1J,To- g @ ? (8) .
3. 0O 4 2
raa marpunia C=A-B umeer 3) (SJ .4 (1 8)
BUJI... 1
4 | Amma Bexropa A = 31 -4 1) -5 3) 25 OlK-1| 31
: 2) 14 4)5 V1
paBHa...
Jaust Bexktopel @ = (1,0;2) u 1) 3 3) OIIK-1 31
5. | b =(2;3;—1), Toraa ux cKkamsipHOe 2) 5 4) M
IPOM3BENICHHE PABHO. ..
Janb! Bektoper @ =(8;4;1) u 1) 16i-8j+k OIIK-1 31
6 b =(2,-2;1), Torna ux BektropHoe | 3) —6i +6]+ 24Kk vl
" | mpou3BeNeHHE UMEET BHIL. .. 2) 2i-6j-—24k
4) 6i—6]j—24k
Ilpy xakux 3Ha4eHHAX o U B BEK- 1) a=2 Pp=4 OIlK-1 31
TOPHOE TPOU3BEICHHE BEKTOPOB ’ H1
| d={4:0;6) u b={2;1;B} pas- 3 a=2 p=I
HO HYJI0? 2) a=2 p=173
4) a=2, PB=3
[lnomans Tpeyromsauka ABC, | 1) 1 3 8 OIIK-1 31
8. |rtne A@l2),B(4,3),C(-1,2) pas-|2) 10 4) -2 Vi
Ha...
PemrenneM cucTeMbl TMHEHHBIX 1) x=-10, y=-3 OIIK-1 31
o | ypasrenmi 2x-7y=1, 2) x=-3, y=-10 Vi
: X—4y=2 3) x=10, y=-3
4) x=-10, y=3
SABIISCTCS ...
®opmynbel BUIa x . — ﬁ s pe- OlK-1 31
TN 1)  TpeyroabHUKOB
10. | menus cucTeMbl JTHHEHHBIX ypaB- 2) Kpamepa
HEHUU 4epe3 ONPEIEIUTENN Ha3bl- 3) I'aycca
BalOTCsl OpPMYyJIaMH. .. 4)  Jlannaca
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JlaHa cucremMa JMHEHHBIX ypaBHe- | 1) -7 OIIK-1 31
HUH 2) -1/7 Vi
11. { X+1y=3 CucremMa He MMeeT 33 71/7
—X+ay=>5.
peuieHui Ipu a=...
Omnpepenuresab OCHOBHOH MaTpu- | 1) 10 OIlK-1 31
I[bI CHCTEMbI JIMHEHHBIX ypaBHe- | 2) 8 V1
-2y +6=0; 3) 76
12. HUMN _y_22+3:01 4) 80
2x+4y=1
paBeH. ..
JlaHbI TOUKH OIIK-1 31
A(2;-1), B(10;5), C(10;,—1). 1) 14 Vi
13. Onpenenutsb 1muHYy oTpe3ka AC g ]éo
4) 8
HopManbHBIid BEKTOP TIOCKOCTH 1)  (6;-7;--10) OIIK-1 31
14 6Xx —7y—10z —2 = Oumeer koop- | 2) (-7;-10;-2) 4!
" | aunarsr. .. 3) (6;-10:-2)
4)  (-6;7;10)
Paccrosaue ot Touku A(0,3,-5) | 1) 21 3) 21/49 OIlK-1 31
15. | mo mnockoctu 2X+3y+6z=0 2) 7 4) 3 Vi
paBHO. ..
YCTaHOBUTE COOTBETCTBHE Mexay | 1) (0,0,0) OIIK-1 31
ypaBHCHHEM ILUIOCKOCTH M TOYKa- | 2) (1,1,0 Vi
MH, KOTOPBIE JICKAT B ATHX ILIOC- | 3) (1,1,
KOCTSIX 4) (-2,0,0).
16. | I 2x+y-3z+4=0
l3: x+y—-2=0
l2: —x+8y-5z=0
ls: 2X+y+z2-4=0
Cpemu mpsiMbix |1 @ X+3y-5=0, l2: | 1) 1 ulz, 2) |2 uls, OIlK-1 31
2X+6y-3=0, I3: 2x-6y-3=0, l4: - | 3) I3 uls, 4) |1 uls Vi
17. _
2x+6y-5=0 mapamienbHBIMU  SIB-
JISIFOTCSL..
Ecnu ypaBuenue rumnep6ossl ume- | 1) 3 3) 9 OIIK-1 31
2.2 Vi
18. | er Bug 9 16 1, to nnuna ee 2) 16 4) 4
MHHMO# MOJyOCH paBHA
VYpaBHeHUE KpUBOii, H300paxeH- 1) x* N vy 1 OIIK-1 31
HOU Ha PUCYHKE 9 4 Vi
1 ) X Y
19. »3\|_/3 > ? 42
HMeeT BHJI,. .. 2 3) X .Y 4
3 2
4) )i _ LZ -1
2 3
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Xx-1 y+4 z OIIK-1 31
IIpsmasgs —— = =— Ia-
a 2 3 1) 9 3 9 i
20.
paiieNbHa MII0CKOCTH 2) 1 2) 21
X—3y+5z2=0 npu a pas-
HOM....
Pazngen 2. MaremaTnuyecKkuii aHAJIN3
Kakwue u3 ¢pynkuuii ssistorest 6ec- X X—2 31
21. | KOHEYHO MaJIbIMU B TOUYKE X0 = 27 1) x—2' 2) Cx OIIK-1 H1
3) cos(x-2), 4) sin(x-2)
HNana GyHKIMS 1) [-5;+00) OIlK-1 31
y=x?+x—6+5. Tormaee 06- |2) (—og—1]U[2i+0)
22 | JacThIO 3HAYCHUH SBISICTCS MHO- )
JKECTBO... 3) (\/E + 5;740)
4) [5;t00)
Jlns npoOHO-panMoHanbHo# GyHk- | 1)  X=-2 3) x=0 OIlK-1 31
2 Vi
23. | mam y = > = TOYKaMH pPa3phl- 2) x=1 4) x=-1
X + 2X
Ba SBJISIOTCS. ..
3HaucHHe npenena | 1) 0 3) 1 OIIK-1 31
24 . sin3x 2) 1/4  4) 3/4 H1
"1 lim paBHoO. ..
x—0 4X
3HaveHne npenena | 1) 0 3) o0 OIIK-1 31
o5 2 2) 4 4) 2 H1
lim paBHo. ..
Xx—2 X—2
3HaueHue npenena | 1) 0,2 3) 0,3 OIIK-1 31
26. | . X2 +4x+3 paBHo. .. 2) 04 4 0,5 H1
x>-3 x* + x—6
3HaveHne mpenena | 1) 2,5 3) 0 OIIK-1 31
27. | oo 5X°43v=2 papo. 2) 14 © Hl
x—> 2x° + x +8
YcTaHOBUTE COOTBETCTBUS MEKIY 2X OIIK-1 31
(GYHKIUSAMYA ¥ UX IPOU3BOIHBIMA 1) 1+ x4 H1
28. | ¥ _ 2) 5cos(5x+1)
y=sin(5x+1) 3) 3¢™
y=arctg(x?)
IIponsBonHas nponsBeIeHUS 1) 4x®cosx OIIK-1 31
29, x* sin XpasHa... 2) x*(4sin X+ xc€os X) HI
3) x3(sin X+ xcos x)
4) x°(4sin x —xcos X)
[IpousBoHast BTOPOro mopsiaKa 1 1 OIIK-1 31
20 ¢ynxmun Y = IN 3X umeer ) = x2 3) %2 HI
BHU/I... 1 3
2) 3x° K X
3aKoH ABMKEHUSI MaTEpUAIbHON 1) 11 OIIK-1 31
31. | TOYKH UMEET BUL 2) 9 H1
3) 13
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x(t)=4+10t+e’ ", L€ X(t) — xo- 4) 75
OpAMHATa TOYKA B MOMEHT BpeMe-
uu t. Toraa ckopocTs TOUKH 1pH t
=7 paBHa...
JlaH paguyc-BeKTOp ABMXKyLIEHcs | 1) 2i + 27 OIIK-1 31
B IIPOCTPAHCTBE TOYKU 2) 6 +2j+k V1
43T 2 T ”
I/la BEKTOP YCKOPEHNS B MOMEHT | ) i+ j+k
BpemeHu t =1 umeer BUJI...
Haiitu npou3BoaHy0 QyHKIIUN 1) 3X2 In 3x + X2 OIIK-1 31
y= x> In 3x 2) ¥2 Hl
33. 5
3) 3X
2 3
4) 9x“In x + 3x
Haiiti nponsBoanyto GyHKIMH x2 41 OIlK-1 31
2 1) —2xe HI
XS+
y==¢ 2) ex2 +1
34. 5
3) xeX +1
2
4 2xeX *t
3HadeHHEe MPOU3BOIHON HYHKITUN 1) 13 3) 7 OIIK-1 31
10x +1 H1
35. y= 0 B TO4Ke Xx=0 paBHoO... 2) J 4) 10
eSx
IIpon3Bo/HAS BTOPOTO TOPSIKA 1) —4sin 2x OIIK-1 31
dynxmuu Y =SIN 2X pasHa... 2) 8sin X Hl1
36. )
3) 4sin 2X
4) —8sin x
Haiitu Touky makcumyma yHK- 1) x=-4 3) x=-3 OIIK-1 31
37. = =
win y=2x3 +3x%2 —72x+7 |2 x=3 4) =4 Hl
Yro onpeznenseTcs BoIpaXKECHUEM 1) YcnoBHsIi SKCTpEMyM OIIK-1 31
2y COSar + 2, COS B2 2) I'panuent
38. 3) Yacrtubiii auddepeniman
4) Tlpou3BojaHas O HAIpaBIIe-
HUIO
YacTHas npou3BOIHAs BTOPOTO 1) 4y3 OIIK-1 31
nopsiKa Z;y byHKIIIH Z = X2 y3 3 2 9 vl
2)  2xy° +3Xx°y
39. | paBHa... 9
3) 2xy
4) 6xy2
Toukoii sxcTpemMmyma QyHKIHH 1) M(2; -4) OIIK-1 31
_ov2 2 _ 2) M(1; -2) V1
40. | Z=9X"+y° +18x—-4y+7 3) M(-2: 4)
ABIISICTCS TOUKA. .. 4) M(-1; 2)
a1 Haiitu kputnueckyro Touky GpyHk- | 1) M(2; 5) 3) M(@3;7) OIIK-1 31
" | 1 2) M(3; 5) 4) M(7;5) V1
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2 =2x%—2xy+3y° —18x 16y +7

YacrtHast mpon3BoaHas HYHKIHH 1) 0 OIIK-1 31
42 z =x"cos’ y mo mepeMeHHoi1 Y B 2) 4 vli
: 3) -1
= 7Z- DY
TOYKE M(L Ej paBHa 4) 1
MHOX€eCTBO MepBOOOPa3HBIX 1 34 OIIK-1 31
Ny 3x 1) —-e7+C H1
dynkumii f(X)=€"" umeer 3
BU/I... 2) e3x e
43. 1
3) —e¥4icC
3
8 3x¥+C
HeonpeneneHHbIit HHTErpai 1) —cos(5x+3)+C OIIK-1 31
[sin(5x + 3)dx pagesn... 2)  —cos(5x2/2+3x)+C HI1
44. 3) —1/5cos(5x+3)+C
4) —1/5cos(5x%/2+3x)+C
OmnpeneneHHbI HHTErpall 1) 118 3) 123 OIIK-1 31
5 H1
45. j(3x2 +2)dx paseH... 2) 132 4) 138
1
OrnpeneneHHbI HHTErpall o1 3) 1/3 OIIK-1 31
em3 H1
46. jln—xdx paBeH... 2) 1a 4) 413
1 X
BreraucauTs momanas GUrypel, ) 12 3) 14 OIIK-1 31
OTpaHWYEHHOU rpadukoM QyHK- 2) 15 4) 18 H1
47. 2
un Y =X + 2x, oceio Ox u
psIMOH x=3
Pasznea 3. Inddepennuanbubie ypaBHeHHs U PSAbI
CXOoaIIuMucs. SBISIIOTCS  HECOO- . o % OIIK-1 31
CTBEHHBIE MHTErPAJIbI. . . 1) J X “dx 2) j x *dx H1
48. o o
3) j x “dx 4) J xdx
1 1
Hano nuddepeHnnansHoe ypaB- X2 OIIK-1 31
, 2 1)  1+x+ > 3) H1
wemne © 0 % mpu y(0) =1. .
Torga mepBble Tpu uieHa paszno- | 1+ X+ —
49, | )KEHHUsI €ro pelieHHus B CTENEeHHOMN 6 , ;
PSI UMEIOT BUJ 2) 1+x+ . X 4)
2 6
2
lext
Hano nugdepeHuansHoe ypas- OIIK-1 31
50, | HeHuEX y'=ymopu y@@)=1.To- |1) D 3) C H1
" | rma mATErpanbHas KpUBas, KOTO-
pasi onpesieNIsieT PEHIeHHEe ITOTO 2) A 4) B
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YpaBHEHUS, UMEET BUL. ..
yll

2

/_—l

Cpemu  nmepeunciennblx audde- | 1) x*y'+8y—x+5=0 OIIK-1 31
PCHIIMAIBHBIX YPaBHEHUH ypaBHeE- d
uusivu 1-20 nopsaoka semsotes... | 2) Y’ i +x=0
51. d’y . dy
3) 2X—+x—+y=0
) ae oY
2
Y o Y
4) X +yX—+y=3
) o Vax Y
Ecmu y(X) — peuienue ypaBHEHUS OIIK-1 31
y 1) 2 3) 1 H1
52. | y'=-, yIOBJIETBOPSIOIIECE YCIIO- 2) 5 4) 4
X
Buto Y(1) =1, Torna y(2) pasHo...
O6miee pemenue aupdepeniu- | 1) OIIK-1 31
albHOTO ypaBHEHUs Y"=X+2 yzix4+lx3+&x2+czx+c3 Hl1
HMeeT BUII... 24 6 2
2) y= RV
53. 24 3
3)
y IERUNE IS Y +C,x+C,
24 3 2
4) y=x'+x*+C,
YacTHOMY pEIIeHHIO HEOJHOPOI- OIIK-1 31
HOro JauddepeHInaIbHOrO ypas- 1) f(x)=Ax*+Bx 3) V1
54, | Henus y" —5y'+6y =Xx+1 no f(x) = Ae?* + Be™"
BHJIy €T0 MPaBOW YaCTH COOTBET- 2) f(X)=Ax+B 4)
CTBYeT (QyHKIHS. .. f(x) = e (Ax + B)
JlaHO TMHEHOE 0THOPOAHOE 1) Cle2X +Ce” OIIK-1 31
npi(l)(be}ael{zunangHoe ypaBHeng Cle’zx +C,e" H1
+y'—2y =0, Toraa ero obuiee
g5, | Y 7Y Y 2) Ce”*+C,e*
pelIeHne UMEET BUI. ..
3) Ce+Ce
4) Ce+Ce™
Ecmm z, =1-i, z,=2+i,10 1) 2-3i 3) 3—i OIIK-1 31
56. i i Vi
Z, - Z, PaBHO. .. 2) 3+3i 4) 1-i
Hana ¢pyHKuus 1) 0 )~ OIIK-1
f(x) = x*,x e[-x; z]. Torna ko- 3 31
57. 2
3QPUIMEHT a5 Pa3IOKEHUS 3 £ 4 HI
f (X) B psin @ypbe paBeH. .. T




Crpannna 34 u3 46

Pa3nea 4. Teopusi BeposiTHOCTEH

58 BeposiTHOCTB TOCTOBEpHOTO COOBI- | 1) 1 3 -1 OIIK-1 31
" | Tus paBHa... 2) 0,5 4) 0
JlBa cTpenka MpOM3BOJAT MO Oj- | 1) 0,40 OIlK-1 31
HOMY BBICTpeny. BeposTHOCTB mo- | 2) 0,95 V1
najaHus B 1eIb MEPBOro U BTOPO- | 3) 0,55
59. | ro crpenkoB pasubl 0,8 u 0,75 co- | 4) 0,60
OTBETCTBEHHO. Torma BEpOSITHOCTD
TOTO, YTO IeNb OyJaeT mopakeHa,
paBHa...
Bbpocatot nBe Mmonetsl. CoObiTe A | 1) COBMECTHBIMU OIIK-1 31
60. |~ «repb Ha nepBoi MoHeTe» U B — | 2) 3aBucMMBIMU Vi
" | «umdpa Ha BTOPOIt MOHETE» SIBIISI- | 3) HECOBMECTHBIMU
FOTCSL. .. 4) He3aBHCHUMBIMU
UrpanbHas kocTh Opocaetrcs oauH | 1) 1/6 3) 1/3 | OIIK-1 31
61 | P33 Torma BEpOATHOCTH TOTO, YTO | 2) 1/2 4) 5/6 Vi
" | Ha BEpXHEU I'pPaHU BBINAJAET HE Me-
Hee ITATH 0YKOB, PaBHa. ..
BeposiTHOCTh mOsIBIICHHST COOBITHS | 1) 0,24 OIlK-1 31
A B 10 He3aBUCHMBIX UCTIBITAHUSAX, | 2) 2,4 V1
62 | MPOBOIMMBIX 1O cXeme bepuymu, | 3) 0,12
" | paBHa 0,6. Torma aucrnepcus uucna | 4) 1,2
MOSIBIICHUI  ATOTO COOBITHS paB-
Ha...
Crpaxyerca 1200 aBTomoOuUmEei; OIIK-1 31
CUMTACTCSA, YTO KaXIpli W3 HUX | 1) HHTErpajabHYyIO Gopmyrry Vi
MOJKET TOTIAaCTh B aBApUIO C BEpO- MyaBpa -  Jlamtaca
sataocteio 0,01. Jlns Berumcienus | 2)  ¢opmyny Ilyaccona
63. | BeposTHOCTH TOrO, 4ro Kojamue- | 3)  dopmyny baiieca
CTBO aBapHii cpey Bcex 3acTpaxo- | 4)  bopMys1y MOJHOM BEpOsT-
BaHHBIX aBTOMOOWIEH OyJeT B | HOCTH
npomexyTtke ot 20 go 100, cneny-
€T UCTOJIb30BaTh. ..
A, B,C — monapHO HE3aBUCHMBbIC OIIK-1 31
cobbiTus. Ux BepostHoctn: p(A) = | 1) 0,24 3) 032 Y1
0.4 p(B) = 0.8 p(C) = 0.3. Vka- |2) 0,096 4 012
64. | )xuTe COOTBETCTBUE MEKIY COOBI-
TUSIMHU U UX BEPOSTHOCTSIMH:
1. A-B 2. A-C 3. B-C
4. A-B-C
B nepBom smuke 7 kpacHbix u 11| 1) 11 +9 3) 1(11, 9 OIIK-1 31
CHHHMX IIapoOB, BO BTOpOM — 5 18 +4 2{18 14 Vi
65, | KPacHBIX H 9 cumux. M3 mpoms- | 2) 11 = 9 4) 11 9
" | BOJIBHOTO SIIUKA JOCTAIOT OJUH 18 14 18 14
map. BepostHOCTh TOTO, YTO OH
CUHUH, PaBHa...
C mepBoro craHka Ha cOOpKy mo- | 1) 0, 015 OIIK-1 31
crynmaer 40%, co BToporo 60% | 2) 0, 016 Vi
66. | Bcex meraneii. Cpeau aeraineii, mo- | 3) 0,014
CTYNHBIIUX C TIepBOTro cTanka 1% | 4) 0, 03

OpakoBaHHBIX, cO Broporo 2%
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OpakoBaHHbIX. Torna BEpOSITHOCTD
TOr'0, YTO MOCTYNHMBILIAs HA COOPKY
JieTanb OpakoBaHHas!, paBHA. ..

YerpoiicTBo npeacTasisieT co0oi 3 OIIK-1 31
MapaieIbHOE COETUHEHUE dIIe- 1) 1-p) Vi
MEHTOB S,,S,, S, : 2) 1-3p
3) 1-p°
- 4) P’
67.
Kaxxnplii u3 HUX MOXKET BEIUTH U3
CTpOsI C BEPOATHOCTBIO P. DyHK-
[IMOHUPOBAHUE CUCTEMBI Hapylla-
€TCs, €CIM BCE OHHM BBIXOJAT HUX
ctposi. Torma BepOSITHOCTH mpa-
BWJIBHOU paOOTHI yCTPOMCTBA paB-
Ha...
ITo xakoit Gopmyrne Berancasgercs | 1) M(X)= py+ ps +...p, OIlK-1 31
MaTeMaTHIEeCKOE OKHUIAaHHUE JIHC- n
KPETHOH CIIy4aiiHOU BETHYUHBI X, 2) M(x)= P> X pi
68. | 3amaHHOM psIIOM pacupeneineHus? '::
3 M) =2 P
1=
4) M(X)=X+Xo+..Xp
[Iycte X nuckpeTHas ciaydaiiHas OIIK-1 31
BEJIMYWHA, 3aJaHHas 3aKOHOM pac- | 1) 2,2 Vi
TIpeCIICHNs] BEPOSTHOCTECH: 2) 2
69 X -1 3 3) 1,4
P 04 |06 4) 1
Torna maremaTuyeckoe OXKuaHuE
STOM CIIy4ailHOW BEJIWYHHBI paB-
HO...
JMCcKpeTHas ciayvaliHas BEIMYMHA 1) -02 OIlK-1 31
X 3a/1aHa 3aKOHOM pPacHpeeIeHUs 2) 0,'3 V1
BEPOSATHOCTEM: 3)  —04
0. X|-2 [-1 |0 [3 4) 08
p101/03]/02|04
Torna maTematuueckoe OXXHJaHHUE
cllyyaiiHOM BenuuuHbl ¥V = 4X — 2
paBHo. ..
I'paduk moTHOCTH pacnpezene- OIIK-1 31
HUS BEPOSITHOCTEN HENIPEPBIBHOU 1) 0,20 Vi
CIydJaifHOM BemnuuHbl X, pacmpe- | 2) 1
JeJICHHOW paBHOMEPHO B MHTEpBa- | 3) 0,25
71 | 7€ (-1;4), umeer Bux: 4) 0,33
: it
a
o E—
1 1
1L 0 X
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Toraa 3Ha4YeHKE a PABHO. ..

HenpepsbiBHast citydaiinasi Benudu- | 1) 1 OIIK-1 31
Ha X 3aJaHa MHTErpajbHOU (yHK- | 2) 2 V1
Uel pacrpeeicHus: BeposITHO- | 3) 3
creir F(X). Torma 3nauenue C pas- | 4) 4
72. | go...
0, x<2
F(X)=4Cx—4, 2<x<2,5,
1, x>2,5.
[To xako¥t popmyrse onpeaensieTcs 1) f(X) —1— e ™ OIlK-1 31
IUIOTHOCTH pactpeseseHus f(X) i V1
75 | Coydaiinoit Benmumin X, pacripe- 2) f(x)=1-e
" | IEJIEHHOM 10 MOKa3aTeJIbHOMY 3a- 3) f(X) — g™
KOHY, IipH X > 0?7
8 f(x)=re™
HenpepsiBHas ciydaiiHas Beaudu- OIlK-1 31
Ha X 3aJaHa IIOTHOCTBIO pactpe- | 1) 12,5 V1
JCTICHHS BEPOSITHOCTEH | 2) 25
1 9. To-|3) 4
74. | f(x) = me 2) 5
raa JUCHEPCUs 3TOM HOPMAIbHO
pacnpeneneHHo CclydailHOW Be-
JIMYUHBI PAaBHA. ..
HenpepbiBHas ciydaiiHasi BEJIHMYH- OIIK-1 31
Ha X 3aJiaHa IUIOTHOCTBIO pacmpe- | 1) 18 Vi
JIEJICHHSI BEPOSITHOCTEM 2) 3
75| f e e
: €9 3750 4) 4
Torna maremaTHueckoe OXxHuIaHUE
3TOM HOPMAJILHO pacIpeeiIeHHON
CIy4ailHOM BEJIMYMHBI PABHO. ..
5.3.2.2. Bonpocsl AJisi YCTHOTO ONpoca
Ne Coneprxanue Komme- UK
Tenmus
1 | Onpenenenue MaTpHIIbL. OIlK-1 31
2 | CoiicTBa onpeieauTENeH. OIIK-1 31
3 | Ob6parHas maTtpuna. Panr maTpuiisl. OIIK-1 31
4 Dopmynsl Kpamepa. OIIK-1 31
5 | Bekrop. Onepanuu HaJl BEKTOpaMH B TeOMETpHUECKON (hopme. OIIK-1 31
6 | CkansipHOe NMPOU3BEJCHNE BEKTOPOB. OIIK-1 31
7 | BekropHoe mpou3BeieHnEe BEKTOPOB. OIIK-1 31
8 | CmemanHO€e MPOU3BEACHUE BEKTOPOB. OIIK-1 31
9 | VpaBHeHHe npsIMOil, MpoXoAsIIel yepes3 ABe 3aJaHHbIE TOUKH. OIIK-1 31
10 | Dnnurnc. OIIK-1 31
11 | OKpyXHOCTb. OIIK-1 31
12 | OcHOBHBIE TEOPEMBI O MpeIeNax. OIIK-1 31
13 | beckoneuno Manble U OeckOHEYHO Oousiblive (GyHKIMH U uX cBoil- | OIIK-1 31

CTBa.
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14 | IlepBblii 3aMedaTeNbHBIN IPEJIEN. OIIK-1 31
15 | Onpenenenue HEMPEPHIBHOCTH (DYHKIIMH B TOYKE. OIIK-1 31
16 | Touku pa3psiBa QYHKIMI U WX KIacCU(UKAIHSL. OIIK-1 31
18 | Onpenenenne npou3BOIHOH, ee Teomerpuueckwii M ¢usndeckuit | OIIK-1 31
CMBICIL.
19 | [IpousBoaHbIE OCHOBHBIX JIEMEHTapHbIX (GyHKuMi u npaswia aud- | OIIK-1 31
(bepeHIpoBaHusI.
20 | nddepennman GyHKIIH. OIIK-1 31
21 | OcHoBHBIE TEOpeMBbl U] (EepeHIINATBHOTO HCYHCIICHUSI. OIlK-1 31
22 | Onpenenenne QyHKIIMH HECKOJIBKHUX IMTEPEMEHHBIX OI1K-1 31
23 | Ilpow3BoiHAs TIO HAITPABJICHUIO. OI1K-1 31
24 | I'paguieHT QyHKIWH. OI1K-1 31
25 | Tabmuia OCHOBHBIX HEOIPEICIICHHBIX HHTETPAJIOB. OIIK-1 31
26 | OCHOBHBIE METO/IBI HHTETPUPOBAHMUSI. OI1K-1 31
27 | Kiaccel HHTErpUpYeMbIX (DYHKIUH. OIlK-1 31
28 | OCHOBHBIC CBOICTBA OIPEJICICHHOTO HHTETPaIA. OIIK-1 31
29 | 3amavya Komwm, ycioBHS CyIIeCTBOBAHWS W €AWHCTBEHHOCTH ee pe- | OITK-1 31
IICHUS.
30 | OcHOBHBIC CBOMCTBA CXOJISAIINXCS YHCIOBBIX PSIOB. OIIK-1 31
31 | HeoOxo MBI MPU3HAK CXOJMMOCTH YHCIIOBOTO PsJia. OIIK-1 31
32 | Ilpu3Haku cpaBHEHHs CXOJIUMOCTH PSJIOB C MOJIOXKUTeIbHBIMU wie- | OITK-1 31
HaMHU.
33 | Ilpu3nak JlamamGepa. OIIK-1 31
34 | Ilpuznak Komm. OI1K-1 31
35 | MaTerpanbHblil NpU3HAK CXOJUMOCTH. OI1K-1 31
36 | Ilpusnak JleliGHuma. OIIK-1 31
37 | Tpuronomerpuueckuii psan. Koshdunmentsr Oypre. OI1K-1 31
38 | Ilonstue coObITHS, KIacCUpUKAIU COOBITUH. OIIK-1 31
39 | Knaccudeckoe onpe/ienieHie BepOsITHOCTH. OI1K-1 31
40 | 'eomeTpuUeCcKOe OMPEIEICHIE BEPOSITHOCTH. OIIK-1 31
41 | CraTuCTHYECKOE OIPEACICHUE BEPOSTHOCTH. OIIK-1 31
42 | Teopembl CI0KEHHUS BEPOSITHOCTEH. OI1K-1 31
43 | YcnoBHasi BEpOSITHOCT. TeopeMa yMHOXKEHUS BEPOSITHOCTEH. OIlK-1 31
44 | ®opmMyna NoJIHOM BEpPOSITHOCTH. OIlK-1 31
45 | Cnyuyaiinbple BEJIMYMHBI JUCKPETHOTO U HEMPEPHIBHOTO THUIIA. OIlK-1 31
46 | YucnoBble XapaKTEPUCTHKHU CIy4alHBIX Benu4yuH: matemaruueckoe | OIIK-1 31
OKUJaHHe, TUCIEePCHsl, CpeJHEe KBAAPATHUIECKOE OTKIIOHEHHE.
47 | PaBHOMEpHBII 3aKOH pacnpeaeacHus OIIK-1 31
48 | HopmaJibHBIN 3aKOH paciipe/iesIeHus; OIIK-1 31
5.3.2.3. 3agauu A1 NPOBEPKH YMEHHIl M HABBIKOB
Ne Conepxxanue Komre- NJAK
TEHIUS
1 xX+y= 3 OIIK-1
Pemuth cucremy ypaBHEHUI 2x—y+z=3 ¢ NOMOUIBIO 31
3x+ y—z= 2 \al
¢dopmyn Kpamepa.
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Haiitu yron A B TpeyronbHuke ¢ BepmmHamu A(-2,1), B(0,6), | OIIK-1 31
C(4.-1). V1
3 | Pemuts cucremy ypaBHEHHI C MOMOIILI0 0OPaTHON MaTpPHUIIBL: OIIK-1
x+y= 3 31
2x—y+z=3. V1
Ix+y—z=2
4 i I1K-1
HaiiTn npou3BoaHyI0 GYHKIMU ) = (4arcsm2x + tg3x)4. © 33] 11
5 | Haiitu rutomiaas TpeyrosibHuKa ¢ BepimHamu A(2,-3,5), OIIK-1 31
B(0,3,6), C(2,2,1), ucnoyib3ys BEKTOPHOE MPOU3BEICHHUE. V1
6 . . x> —4x-12 OIK-1 31
Haiitu lm —n——.
x—>-2 /1-4x -3 H1
Haiiti nponssoanyto QyHkuu ) = 4xe 2 HIl
8 32-10 OIlK-1
B 41 35 31
BIYUCIIUTH ONPEEITUTED .
P 73 25 V1
83 40
9 X+y= 3 OIIK-1
Pemnts cucremy ypaBHeHMit {2x—y+z =3 31
3x+y—z=2 H1
MeToi0M ["aycca.
10 o " B 3 _gin 2 OIIK-1 31
alTu NpOU3BOHYIO QYHKIHU ) = \ W . V1
H Haiitu npemen  lim )627_4 Ottt 31
x—>-21—4x =3 vl
12 | Pemuth muddepeHanbHoe ypaBuenue | OIIK-1 31
y"+6Yy +9y =10sin Xx. H1
13 . xdx OIlK-1 31
Haiitu unrerpan [—————. V1
(Xx—2)(3x+4)
14 | Haiitu vacTHble Npou3BOAHBIE MepBoro mnopsaka ot ¢gynxouu | OIIK-1 31
Z= sin(cos3 X—tgy). M
15 | B xopoOxke 5 6enbix u 10 yepHbIX mapoB. Hayrag Beinumaercs 3 | OIIK-1 31
H1

mapa. KakoBa BEposSTHOCTh TOTO, UYTO XOTS Obl OJIMH U3 HUX Oe-
JIBIH.
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16 | Haiitu mapamerp @ ¥ MaTeMaTM4YeCKOE OKuaaHue ciydaiinoi |  OIK-1 31
0, mpu X<0 Vi
BEJIMYMHBL, IS KOTOPOH F(x)=/ax?, mpu 0<X<4-
1, mpu X > 4.
18 | Pasnoxuts ¢pynkuuio y =1—x B pag @ypee no cunycam Ha ot- | OIIK-1 31
peske [0, ]. Hl
19 © 2 OIlK-1 31
HccnenoBaTte Ha CXOAUMOCTD PSiJL > —. Hi
n=14"
20 | Haiiti pagnyc CXOAUMOCTH CTETIEHHOTO PsiJia U OTIPEICITUTh THIT OIIK-1 31
o gN H1
CXOJMMOCTH Ha KOHI[aX HHTEpBANa CXOMUMOCTH Y. —X .
n=1 N
21 | IlpoBeputh HeoOxomumoe  ycimoBue  cxomumoctn  psima | OIIK-1 31
© n?+1 Hl
22 | HenpepbiBHast ciyvaitHas BenumumHa X paBHOMepHO pacmpene- | OIIK-1 31
neHa Ha otpeske [3;8]. CocTaBuUTh (yHKIMIO pachpeseleHus Be- Y1
positiocteit F(X) u dpyakmuio miotHoctH f(X).
23 | Haiitn pereHue muddepeHnnanTbLHOTO ypaBHenust | OIIK-1 31
y' = x3 + y2 —eX, y(0)=1, B Buje crenennoro psaa (orpa- H1
HUYHUTHCS TPEMSI HEHYJIEBBIMU WIICHAMU PAJIA).
24 | HaiiTu MareMaTH4ecKoe OXXKUJaHUE CIyYalHOW BEITWYUHBI, JJIs OIIK-1 31
0, npu X <0 vi
KOTOpOU x2
F(x)=1—, npu 0<x<4
) =175 p
1 mpu X > 4.
25 | lna DUCKpETHOM ClydyaitHOM BeTUYHHbI OIIK-1 31
Vi
X 8 4 6 5
P 0.1 0.3 0.2 0.4
HallTHU JUCTIEpPCHIO ABYMSI CIIOCOOaMHU.
26 OIIK-1 31
X n+2
HccnenoBaTh Ha CXOIUMOCTD PAJ > - Hl
n=1 3
27 | HempepsIBHas cityyaifHasi BelnMurHa X pacrpeiernera o noka- OIIK-1 31
Vi

3aTe/IbHOMY 3aKOHY ¢ mapaMetpoM A =7. COCTaBUTh QYHKIIHIO
pacripenenenus BepositHoctedd F(X) u pynkuuto motHocTa f(X).
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28 CnyyaitHas BenuuuHa XpacnpeaesieHa 10 HOpMaJIbHOMY 3aKOHY OIK-1 31
c nmapametrpamu a =10 u ¢ =2. Haiftu nuamna3zoH u3MeHeHus v
CIy4alHOM BEJIMYHHBI.

29 | Haiitn mapamerp @ u M(X) 1O H3BECTHOH INIOTHOCTH BEPO- OIIK-1 31
ATHOCTH CITy4allHOU BeTHMYUHBI X : Y1

F(x)= a(x2 +2X), ecm 0< x<1;
0, ecm ¢[0,1].

30 | B mepBom sipuke 2 6enbix U § YepHBIX MIapoB, BO BTopoM 3 Oe- |  OIIK-1 31
JBIX U 5 dyepHbIX. M3 KaXI0T0 AIMKa BBIHYJIX 10 mapy. Kakosa Y1
BEPOSATHOCTH, YTO BBIHYJIM OJWH O€JBIN U OJTNH YSPHBIH.

31 | HaiiTu BEepOSITHOCTh OTKJIOHEHHS] HOPMAJIBHO pacIipeielleHHON OIlK-1 31
ciydaifHoi BemmuuHbl ¢ mapamerpamu M(X)=-4, D(X)=4 vl
OT MaTeMaTHYECKOTO OKUIAHUS Ha BETMUNHY, HE TPEBBIIIAI0-
oIy 5.

5.3.2.4. Ilepeuenb TeMm pedepaToB, KOHTPOJIbHBIX, pacueTHO-rpaguYecKuX padoT
He npenycMoTpeHsbl.

5.3.2.5. Bonpochl 1yisi KOHTPOJILHOM (pacueTHO-TpaduyecKkoii) padoThl
He npenycMoTpeHsl.

5.4. CucremMa OlleHUBAHHUSA JOCTUKCHHUS KOMIIETEeH M

5.4.1. OueHka 10CTHKEHHUs] KOMIIETEHIIHIT B X0/ie TPOMEKYTOYHOM aTTecTaluu

OIIK-1

CnocobeH IMPUMCEHATE CCTCCTBCHHOHAYYHBIC O6I_HCI/IH)KCHCPHBIC 3HaHUs, METOJbI MaTEMa-

THUYCCKOI'0 aHaJIn3a U MOACIIMPOBAHNS B HpO(l)eCCHOHaHBHOfI ACATCIbHOCTH

HNunukatopsr noctmwkeHus kommnerennun OITK-1 Homepa BonpocoB u 3a1au
Kon Coneprxanue BOHIPOCHI K 3a71a4M K SK3aMeHY
JK3aMEHY
OCHOBHBIE TIOJIOKEHHS MaTeMaTHKH, MeTo- | 1 cemectp: 1-40;
31 | @pl MaTEMaTHYECKOTO aHajiu3a M MOJenu- | 2 cemectp: 1-34,
pOBaHMUS. 1 cemectp: 1-32;
Hcronp30BaTh 3HAHMS OJIO0KEHUH MaTeMa- 1 cemectp: 1;4-7;9-
THUKHU, METOJIOB 11;13;14;16;17:19;
y] | MATEMAaTHYECKOTO aHanM3a M MOJICTHPOBA- 2 cemecTp:
HUS JUIsL pelieHus] MpoQeccCuOHaIbHBIX 3a- 1:4:9:10;12;16;17;19;
J1a4y B 00JIACTH arpOMHKEHEPHH. 3 cemectp:
1,6;8;10;12;14-17;20.
Pertenns mMateMaTHYeCcKMX 3amad, CBSI3aH- 1 cemectp:
HBIX C MPOECCHOHATBFHON JeSITENEHOCTBIO. 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. OIIeHKa JOCTHKEHHSI KOMIIETEHIIMH B X0/1€ TEKYLIEr0o KOHTPOJIsA

OIIK-1

Cnocoben IMPUMCHATH CCTCCTBCHHOHAYYHLIC U O6HI€I/IH)KeHepHI)IG 3HaHHUsA, MCTOJbl MaTEMATH-
YCCKOTI'0 aHaJIn3a U MOACIIUPOBAHNS B HpO(i)GCCI/IOHaJILHOI;'I JACATCIBHOCTHU

WNunukatopel noctmxenus komnerennun OITK-1 Howmepa BonipocoB u 3a1au
BOIIPOCHI 3ajiatu JUiA
BOIIPOCHI MIPOBEPKHU
Kon Conepxxanue YCTHOTO .
TECTOB YMEHUH U
ompoca
HaBBIKOB
OCHOBHBIE TTOJIOKEHUS MaTEMAaTHKHA, METO-
31 | @bl MaTeMaTUYECKOr0 aHalau3a M MOJEIIH- 1-75 1-48. 1-31
pOBaHMUS.
Hcnone3oBare 3HaHWA TmoJoKeHWil wmare- | 1-9: 11-20:;
MAaTHUKH, METOIOB 23: 32; 39- 1-5:; 8; 10-
VY1 | MaTemMaTHYeCKOTO aHaM3a U MojenupoBa- | 42; 54; 56; 16; 22-25;
HUS JUIS penieHus NpoQecCHOoHaIbHBIX 3a- | 59-67; 69- 27-31
Jlad B 00J1aCTH arponHKEHEepUU. 75
Pemenus MaremaTtuuyeckux 3azaad, cBs3aH- | 7; 21; 24;
HBIX C PO(ECCHOHATBHOMN JAeITeIbHOCTRIO. | 25-31; 33- 6:7° 9 18-
H1 37; 43-50; ’ 2’1_ ’26
52; 53; 55; '
57

6. YueOHO-MeTOAUYeCcKOe M HHPOPMALIMOHHOE o0ecTieyeHHe TUCIUIINHBI

6.1. Pexomenayemasi iureparypa

KomunuecTBo
Tun [lepeueHb ¥ pEKBU3UTHI JIUTEPATYPHI K3, B GUG-
peKOMeH AN (aBTOp, Ha3BaHME, FOJl U MECTO U3/IaHNSA) HOTeKe
1 2 3
Brosun A. 1O. Bricmas marematuka. CTaHAgapTHbIE 3a7adu C
OCHOBaMHU Teopuu [DnekTpoHHslid pecypc] / A. KO. Buosun, JI. )
B. Muxanésa - Caunkr-IlerepOypr: Jlanp, 2022 - 188 c. [OU]
[DBC Jlans] URL: https://e.lanbook.com/book/195419
Brnagumupckuii b. M. Maremaruka. OOmuii kypc [DIeKTpoH-
HbIl pecypc] / b. M. Bnagumupckuii, A. b. T'opctko, 5. M. Epy- i
canumckunii - Cankt-IlerepOypr: Jlans, 2022 - 960 c. [OU] [DBC
Jlanb] URL: https://e.lanbook.com/book/210206
VYuebHble -
M3 AT Bricirast MmaremMatrka B arpoMHXeHepuu: ydeOHoe mocodue s

oOyuaromuxcs arpourxkenepHoro gaxynsreta / [B. I1. Hlankwuii
u 1p.]; BopoHexXCKkuil rocyaapCTBEHHBIN arpapHblii yHUBEPCUTET
; [mon pen. B. I1. Illankoro] - Boponex: Boponexckuii rocynap-
CTBEHHBIN arpapHblii yHuBepcuteT, 2020 - 309 c. [LIAT 21151]
[IIT] URL: http://catalog.vsau.ru/elib/books/b155116.pdf

75

I'opnau b. A. Teopust BeposSITHOCTEM M MaTeMaTHUYECKash CTAaTH-
ctuka [Onekrponnsli pecypc] / b. A. Topmau - Cankr-
[MerepOypr: Jlawp, 2022 - 320 c. [OU] [OBC Jlans] URL:
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Tun
PEKOMEH 1Al

[IepedyeHb U PEKBU3UTHI TUTEPATYPHI
(aBTOp, Ha3BaHME, FOJl U MECTO U3/AHNUSA)

KomunuectBo
9K3. B OHO-
JINOTEKE

1

2

3

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

I'punneBa U. B. Maremaruka. Y. 1: yueOHoe mocobue st CTy-
JICHTOB OYHOM (hOpMBI OOYUEHHS arpOMHKEHEPHOTO (hakyrmpTeTa
1o HampaslieHuIo moarotoBku 35.03.06 "Arpoumxkenepus” / U.
B. I'punnesa, JI. U. ®enynosa, A. E. [lonos; Boponexckuii
rOCYJapCTBEHHBIN arpapHblii yHUBepcuTeT - Boponex: Bopo-
HEXCKHI TOCYyIapCTBEHHBIN arpapHbIii yHHBepcuTeT, 2016 - 213
c. [OUT 15204] [IIT] URL:
http://catalog.vsau.ru/elib/books/b125310.pdf

88

I'punnesa U. B. Teopus BeposiTHOCTEN [DNEKTpOHHBIN pecypc]:
yuebHOoe mocobue g oOydaronmxcs o4HON Gopmbl 0OydeHHs
arpoMHXEHEPHOTO (pakymbTeTa 1O HAMPABJICHUSM ITOJTOTOBKH
35.03.06 - «Arpoumxkenepus»;, 23.03.03 - «OxkcruryaTamnus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAaIIUH M KomruiekcoB» / M. B.
I'punnesa, JI. U. denynosa, A. E. Ilonos; Boponexckuii rocy-
JAPCTBEHHBIN arpapHbIl yHUBEpPCUTET - BopoHex: Boponex-
CKMH TOCYHapCTBEHHBIN arpapHblii yHuBepcuter, 2020 [IIT]
URL.: http://catalog.vsau.ru/elib/books/b168595.pdf

Hanunos FO. M. Maremaruka [37eKTpoHHBIN pecype]: YdueOHoe
nocooue / 0. M. Jlanunos, JI. H. XKyp6enko, I'. A. HukoHoBa,
H. B. HukonoBa, C. H. Hypuena; KazaHckuii HalimoHaIbHBIN
HCCIIEIOBATEIILCKUIM TEXHOJIOTMYECKHU yHUBepcuTeT; KazaHckuit
HAI[MOHAJIbHBIA MCCIIEOBATEIbCKUN TEXHUUYECKUNH YHUBEPCUTET
uM. A.H. TynoneBa - MockBa: OOO "HayuHo-u3naTeiabCKui
neutp MH®PA-M", 2022 - 496 c. [DU] [9bC 3nanuym| URL:
https://znanium.com/catalog/document?id=399360

[[lunaye B. C. Beicimiasg maremaTuka [3JI€KTPOHHBIN pecypc]:
VYuebnuk / B. C. IlunaueB - Mocksa: OOO "HayuHo-
u3znarensckuii nentp MHOPA-M", 2023 - 479 c. [DU] [OBC
3HaHUYM | URL:
https://znanium.com/catalog/document?id=416006

Mertoanueckue
U3NaHus

Maremaruka [DnekTpoHHbId pecype]. Y. 1: metoguueckue yka-
3aHUS MO W3YYEHMIO JUCLMIIMHBI M CaMOCTOSITENbHON paboTe
oOyyaromuxcs 1o HampasieHuto 35.03.06 Arpounxenepus /
Boponexckuii rocygapCTBEHHBIM arpapHbli  YHUBEPCHUTET
[coct.: U. B. I'punnesa, JI. . ®enynona, B. II. ankwuii] - Bo-
poHE)K: BOPOHEXKCKHM TIOCYIapCTBEHHBIN arpapHblil YHUBEPCH-
TET, 2019 [TIT] URL:
http://catalog.vsau.ru/elib/metod/m151231.pdf

Maremaruka [OnekTpoHHBIN pecype]. Y. 2: meToauueckue yka-
3aHUS MO0 M3YYEHMIO JTUCHMIUIMHBI U CaMOCTOSITENbHON paboTe
oOyyaromuxcs no HampasieHuto 35.03.06 Arpoumxenepust /
BopoHnexckuii TroCyAapCTBEHHBIM arpapHblii  YHUBEPCUTET
[cocrt. : W. B. I'puanesa, JI. U. ®enynosa, B. I1. Hlankuii] - Bo-
poHex: BOPOHEKCKUI TOCYyIapCTBEHHBIM arpapHblii YHHUBEPCH-
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Tun
PEKOMEH 1Al

[IepedyeHb U PEKBU3UTHI TUTEPATYPHI
(aBTOp, Ha3BaHME, FOJl U MECTO U3/AHNUSA)

KomunuectBo
9K3. B OHO-
JINOTEKE

1

2

3

TeT, 2019 [TIT]
http://catalog.vsau.ru/elib/metod/m152259.pdf

URL:

Maremaruka. Teopus BepoATHOCTEH [DIEKTPOHHBIM pecypc]:
METOMUYECKHE YKa3aHHs 10 U3YYEHUIO JUCHUIUIMHBI U CAMOCTO-
ATENBHON paboTe oOydaromuxcs mo HampasieHusM @ 35.03.06
Arpourkerepuss u 23.03.03 DOxcrutyatamus TpaHCIIOPTHO-
TEXHOJIOTUYECKUX MAalIMH M KOMIUIEKCOB / BopoHexckuii rocy-
JTApCTBEHHBIN arpapHblil yHuBepcuteT ; [cocT. : JI. . ®enynosa,
N. B. I'punueBa, B. II. Illauxuii] - Boponex: Boponexckuit
rocynapcTBeHHbI arpapubiii yHuBepcurer, 2019 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m152262.pdf

[Tepunoanueckue
W3/1aHUS

BectHuk BopoHEXKCKOTO rocy1apCTBEHHOTO arpapHOr0 YHUBEDP-
CUTETa: TEOPETHUUECKUN U HaydyHO-TIpaKTHYecKui xypHan / Bo-
pOHEX. Toc. arpap. yH-T - Boponex: BI'AY, 1998-

6.2. Pecypcnl cetn UHTEpHET

6.2.1. DjeKTpOHHbIE OUOJIHOTEYHbIE CHCTEMBI

HazBanue

Pa3smenienne

JlaHb

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

OPAUT

http://www.biblio-online.ru/

IPRbooks

http://www.iprbookshop.ru/

E-library

https://elibrary.ru/

OB WIN|F

OnekrpoHHas oubnuoreka BI'AY

http://library.vsau.ru/

6.2. Pecypcnl cetn UHTEpHET
6.2.1. DyleKTpOHHBIEe OMOJIMOTEYHbIE CHCTEMBI

Ne HazBanue Pa3zmemenue

1 | Jlaus https://e.lanbook.com

2 | ZNANIUM.COM http://znanium.com/

3 | OPAUT http://www.biblio-online.ru/
4 | IPRbooks http://www.iprbookshop.ru/
5 | E-library https://elibrary.ru/

6 | DnekrponHas oubmuoreka BIAY http:/library.vsau.ru/

6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX M HHGOPMALMOHHbIE CHCTEMBI

HasBanue

Pa3zmerenue

CnpaBquaﬂ IIpaBOBast CUCTECMaA FapaHaT

http://ivo.garant.ru

CnpaBouHas mpaBoBasi cucreMa KoHCynbTaHT
ITnroc

http://www.consultant.ru/

[IpodeccronanbHbIE CIPAaBOYHBIE CUCTEMBI
«Konmekey»

https://Texakcnepr.caiT/sistema-
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 HHpOPMALMOHHBIE TOPTAJIbI

No Ha3zBanue Pa3zmemienue

1 | OGpa3oBaTenbHBIC PECYPCHI IO MATEMATHKE www.math.ru
HNHTepHer OuOIMOTEKa MOMYJIIpHOH (PHU3UKO- -

2 P . yip ¢ http://ilib.mccme.ru/
MaTeMaTHYeCKOMN JINTePATyPhI
CalT 0 pa3jeiie BBICIICH MAaTEMAaTHKU — MaTeMaTH-

3 ) P http://procmem.ru/
YECKUH aHaIN3.

4 «Pe3o0mpBeHTa https://www.resolventa.ru/
y4eOHbBIC MaTepUaIbL. index.php/lineinaya-algebra -

7. MaTtepuajJibHO-TeXHUYECKOE U MPOrpaMMHOe obecredeHne TUCIUTLIHHBI
7.1. Ilomemenust ajis1 BeAeHUs 06pa3OBaTean0r0 nmpouecca u 060py)10132ume

HaumenoBanue nomenieHuil 1yisi IpoBEJEHUs BCEX BUIOB
y4eOHOM N1eATeNbHOCTH, MPEAYCMOTPEHHOU YUeOHBIM
IJIaHOM, B TOM YHCJI€ TIOMELICHUS IS CaMOCTOSATENbHON
paboThl, ¢ yKazaHUEM MEePedHs] OCHOBHOTO 000pYyI0BaHMUs,
y4eOHO-HArJISAHBIX TMOCOOMH ¥ HWCIOJB3yeMOTO Ipo-
IPaMMHOTO O0ecreueHus

Anpec (MECTOIOJIOKEHHE) TOMellle-
HUH I IPOBEACHHA BCCX BHIOB
y4eOHOHN JeSaTeNbHOCTH, IPEIyCMOT-
peHHON y4eOHBIM IUIaHOM (B cilyyae
peanu3aiuu  00pa3oBaTENBHON MPO-
rpaMMBI B CET€BOH (hopMme IOTOITHH-
TEJBHO YKa3bIBaeTCsl HAMMEHOBAHHE
OpraHu3allui, C KOTOPOW 3aKIIOUYeH
JIOTOBOD)

VYyeOHast aymuTopus IJisl MPOBEACHUS YICOHBIX 3aHs-
TAW KOMIUIGKT Yy4eOHOW MeOenn, IeMOHCTPAIMOHHOE
o0opynoBaHue, yaeOHO-HATJIATHBIE TIOCOOHS.

VYyeOHast aymuTopus IJisl MPOBEACHUS YICOHBIX 3aHs-
TUW: KOMIUIEKT Y4YeOHOW Mebenu, IeMOHCTPAIMOHHOE
0o0opynoBaHHE U y4eOHO-HATJISIHbIE TTOCOOUS, TIpe3eHTa-
IUOHHOE 000PYyJIOBaHUE, HCIOJIB3YEMOE IMPOTPAMMHOE
obecneuenre MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, fnnexc bpaysep /
Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, Mathcad, Maxima, Statistica.

[Tomemenne nas CaMOCTOATENIBHON pabOTHI: KOM-
IJIEKT y4eOHOU MeOenu, KOMIBIOTepHasl TEXHHKA C BO3-
MOXHOCTBIO TIOJIKIIFOUeHUsI K cetu "MHTepHeT" n obecrie-
YeHHeM JIOCTyla B DJEKTPOHHYIO HH(OpPMaIMOHHO-
00pa3oBaTeNIbHYIO Cpely, HCIOIb3yeMOe IMPOTrpaMMHOE
obecneuenne MS Windows, Office MS Windows, DrWeb
ES, 7-Zip, MediaPlayer Classic, fAnmekc bpayzep /
Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test, Mathcad, Maxima, Statistica.

394087, Boponexckas o00macTh, T.
Boponex, yn. Tumupsizena, 13
394087, Boponexckas o007acTh, T.
Boponex, yn. Tumupsizena, 13
394087, Boponexckas o007acTh, T.

Boponex, yn. Tumupszesa, 13, a.219
(c 16 10 20 4.)

394087, Boponexckas o05acTb, T.
Boponex, yn. MuuypuHa, 1, a.232a



https://www.resolventa.ru/
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7.2. IlporpaMMHoe obecnieyeHue

7.2.1. IlporpaMMHoOe obecriedeHne 001Iero HaA3HAYEHUS

Ne Hasanue Pasmemenue
1 |Omnepammonnsie cucteMbl MS Windows / Linux (ALT Linux) 1K s HO];(?X’SI?OH cetn
2 [Makersr opucHbix npuitoxenuit Office MS Windows / 1K B oKanbHOM ceTH
OpenOffice / LibreOffice BIr'Ay
3 [Iporpammsl s npocmotpa daitnoB Adobe Reader / DjVu 1K B noxasipHOM ceTn
Reader BI'AY
4 bpayzepst Sunexc bpaysep / Mozilla Firefox / Microsoft [1K B oKanbHOM ceTH
Edge BIr'AY
[IK B oKaJIbHOM ceTH
5 |AntuBupycHas nporpamma DrWeb ES BLAY
i [IK B mokayibHO# ceTn
6 |[Iporpamma-apxuBatop 7-Zip BLAY
7 |Mynsrumenua npourpsiBarenab MediaPlayer Classic MK HO];(?X’;{,OH et
8 |Ilmardopma onnaitH-oOy4eHus eLearning server TK B s1oxansHol cern
BIrAYy
9 |Cucrema komnerotepHoro tectupoBanust AST Test TK B s1oxansHol cern
BIrAy
7.2.2. CienuaJu3upoBaHHOE IPOrpaMMHOe obecriedyeHmne
Ne HazBanue Pa3smenienue
1 |Cucrema komnbsroTepHO# anredpsl Mathcad I1K B nokanpHOM cetn BI'AY
2 |Cucrtema KOMITbIOTEPHOM anrebpsl Maxima ITK ayn. 116, 120 (K1)
3 |ITakeT cTaTucTH4ecKOi 0OpabOTKM NaHHBIX Statistica [1K B nmoxanpHO# cetu B['AY

8. MexaucuunjinHapHbie CBA3HU

Jucnuruiiza, ¢ KOTopoi Kadenpa, Ha koTopoit ®UO 3aBenyromiero
HEOOXOIMMO COTJIaCOBaHHE npenojaeTcs AUCIUIUINHA kadenpoi
b1.0.13. ®usuka Marematuku 1 QU3NKU [umkuna JILA.
b51.0.19 Teopernueckas MexaHuKa MaremMaTuku U GU3NKU umkuna JLA.
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IIpunosxenne 1

JIncr nepnoanveckux npoBepok padoyeii NporpaMmmsl

H I/IH(l)OpMaIIHﬂ 0 BHCCCHHbBIX UIBMCHCHUSAX

JlOJKHOCTHOE JIUIIO,
IIPOBOAUBIIIEE IIPO-

[TorpebHOCTD
B KOPPEKTUPOBKE yKa3a-

WNupopmanus o BHe-

MaTUKU U QUBUKHI

TyainsupoBaHa Ha 2025-
2026 y4eOHBIN TONT

Bepky: ®.1.0., Hlata Hem COOTBGTCTBXIOHIHX CEHHBIX U3MEHEHHUSIX
paszenoB paboyeit mpo-
JOJKHOCTD
TPaMMBI
Her
[Mumkuna JLLA.,
3aB. kadeapoil mare- 17.06.2024 Pabouas mporpamma ak- -
MaTUKU U QUUKH TyanusupoBaHa Ha 2024-
2025 yueOHbIN TO1
Her
Iumkuna JILA.,
3aB. Kaeapoii maTe- 17.06.2025 Paboyast mporpamma ak- -
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