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Pabouas mporpamma pa3paboTana B cOOTBETCTBUHM ¢ DenepanbHbIM TOCYAapCTBEHHBIM
00pa3zoBaTeNbHBIM CTaHIAPTOM BBICIIETO0 OOpa30BaHMs MO HampapiieHHio moarotoBku 35.03.06
ATrpouHXEeHEpHs, YTBepKISHHBIM MTpuKka3oM MuHucTpa o6pa3zoBanus u Hayku Poccuiickoit @e-
neparuu Ne 813 ot 23 aBrycra 2017 rona.

Pabouast mporpamma yTBepiKJIcHa Ha 3acenaHuu Kadeapbl MmaremMaTuku U Gpusuku (mpo-
TokoJ Nel1l ot 19 urons 2023 r.)

U.0. 3aBeyouuii kapeapoi %W/ JLLA. llnmkuHa

Pabowas mporpamma peKOMEeHJ0BaHa K HCIOJIB30BAHUIO B y4eOHOM IMpOIECCe METOAMYECKOU
KOMHUCCHEN arpoutkeHepHoro (akynabrera (mporokos NelO ot 22 urons 2023 r.).

IIpencenaresib METOAUYECKOH KOMUCCHH Koctuxos O.M.

Penensent pabGoueili mporpamMMsbl TeXHUYeCKHi aupexkrtop kommaHuu OOO «Arpo-
Jlunep» Mumanenko B.A.
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1. O0masi xapaKTepucTUKa JUCHUIIIMHBI

1.1. Heab nucuunjJIMHbI
L{enb TUCHUTUIMHBL. (POPMHUPOBAHKE JIOTHYSCKOT0, MATEMATHIECKOTO M aJITOPUTMHYECKO-
r'0 MBIIUICHHUSI 00YYArOIIETrocs; OCBOCHHE HEOOXOIMMOT0 MaTeMaTHIEeCKOro armapara, IoMora-
IOIIETO aHAJIM3UPOBATh, MOJICIUPOBATh, PelIaTh MATEMAaTHICCKUE M MPUKIAAHbIC 3a1a4uu; (op-
MHUpPOBaHUE y O0y4aronuxcs 0a30BOr0 ypOBHS MAaTeMaTUYECKOW KyIbTYphI, TOCTATOYHOTO ISt
IPOJIO/DKCHHS 00pa30BaHUsl, HAYYHOH paOOThI I IPAKTHYECKOM JIeATEITBHOCTH.

1.2. 3agauy JUCHUILIMHBI

- (opMupoBaHUE TPEACTABICHUS O POJIA U MECTE MAaTEMaTUKH B COBPEMEHHOH CHCTEMeE
3HAHUH,

- (hopMHpOBaHNE KOHKPETHBIX MPAKTUYCCKUX MPUEMOB M HABBHIKOB TIOCTAHOBKHU U pEIlie-
HUS MaTeMaTUYeCKHX 3aJlad, OPUEHTUPOBAHHBIX HA MPAKTHYECKOE MPUMEHEHHUE K PEIICHHIO
TEXHUYECKUX 3aJ1a4y B 00JIACTH arpOMHKEHEPHH;

- (hopMupoBaHUE HABBIKOB BJIaJICHHS OCHOBHBIMH MaTEMaTHYECKHMH METOJIAMH ITOCTPO-
€HUS MaTeMaTHYEeCKUX MOJIeNIeH MPAaKTUUECKUX CUTYAllMi ¢ aJIbHEHIITUM UX pelleHueM (aHaIu-
TUYECKH WUJIU C MPUMEHEHHEM BBIYUCIUTEIBPHOW TEXHUKHA HAa OCHOBE MPHUKJIAIHBIX IPOTPAMM) C
LEJIBIO PUHATHS ONTUMATIBHBIX PEIICHHI.

1.3. IIpeameT AUCHUILIMHBI

[IpenMeT MUCHUIUIMHBI - OCHOBBI TEOPUM JIMHEWHOHN anreOpbl, aHATUTUYECKOW TeoMeT-
pUH, MAaTEMaTUYECKOTO aHaIK3a, Teopun AU QPEpeHIINATbHBIX YPAaBHCHUM, PSIOB M TEOPUHU Be-
POSITHOCTEH.

1.4. MecTo JUCHUIJIMHBI B 00pa30BaTe/ibHOI porpaMmme

Jucuumnmaa b1.0.12 «MaremaTrka» OTHOCUTCS K 00s13aTelIbHOM YacTh Ojo0ka «Jluciu-
IMH» B cOoOTBeTcTBUM C DenepanbHbIM ['0CynapCcTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPTOM
Boicuiero oopazosanus Ne 813 ot 23.08.2017 r. mo nanpasnenuto 35.03.06 ArpounxeHepus.

1.5. B3aumMocBA3b ¢ IPYTUM U AU COHUIIMHAMH
Huctunnuaa b1.0.12 MaTtemaTuka cBsizaHa O CJIEIYIONUMHU AUCIUTUIMHAME Y4eOHOTO
nJiaHa:
— b1.0.13. ®usuxa

— B1.0.22. Teopernueckas MexaHHKa

2. Ilnanupyembie pe3yabTaThbl 00y4eHHs 110 JUCHHUILIMHE

Komnerennus WMHauKaTop JOCTHMKEHNS KOMIIETEHIIMH
Kona CopepxaHue Kog CopepxaHue
31 OCHOBHBIE TIOJIOKEHUSI MaTeMa-
CnocobeH pemaTh THIOBBIE 3a7a4d THKH.
npodeCCHOHATLHON /EATEIbHOCTH Ha Hcnonp30BaThk 3HaHUS MOJOXKe-
OIK-1 | OcHOBe 3HAHUM OCHOBHBIX 3aKOHOB A HAW MaTE€MaTHUKHU Ui pelIeHUs
MaTEMaTUYECKUX U €CTECTBEHHBIX CTaHJApTHBIX 3a/la4 B OOJIACTH
HayK C MpUMEHEHHuEeM HH(OpMAaIHOH- arpoOMHKEHEPHH.
HO-KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH. H1 Pemenuss THUNOBBIX MareMaTH-
YEeCKHUX 3a/1a4.
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3. O0béM IMCHUILTHHBI M BUABI pa00T
3.1. Ounas ¢popma oOyueHust

IMoka3arenu 1 CeMZCTp 3 Bcero
OO11ast TpPyA0EMKOCTb, 3.€./4 41144 3/108 | 3/108 | 10/360
OO6m1ast KOHTaKTHAas paboTa, 4 54,75 66,75 42,75 164,25
OO6mmas camocrosiTenbHas padora, u 89,25 41,25 65,25 195,75
KOHTaK:[HaH paboTa TpuU TPOBEACHUU Y4EOHBIX 54,00 66,00 42,00 162,00
3aHATUH, B T.4. (1)
JIEKIIUA 28 34 14 76
nabopaTtopHbIe - - - -
B T.4. IPAKTHYECKAsl MMOJATOTOBKA - - - -
MIPaAKTHYECKHUE 26 32 28 86
B T.4. IPAKTHYECKAs MMOJATOTOBKA - - - -
WH/IMBUyIbHBIC KOHCYJIBTAIIUH IIPH BBITIOJ-
HEHUU KYPCOBOTO MPOCKTA ] ] ] ]
WH/IMBUyJIbHBIC KOHCYJIBTAIIUH TIPH BBITOJI-
HEHUU KypcOBOW pabOThI i i ) )
CaMOCTOHTeHLHajI pabota TmpH NPOBEACHUU 71.50 23 50 47.50 142,50
y9eOHBIX 3aHATUH, U
KOHTaE(THaﬂ paboTa Hpu MPOBEICHUH MTPOMEKY- 0.75 0.75 0.75 2.25
TOYHOM aTTecTaluu 00yJaromuxcs, B T.4. (1)
TPYIIIOBBIE KOHCYJIBTAIIUN 0,50 0,50 0,50 1,50
KYpPCOBOM IPOEKT - - - -
KypcoBasi paboTa - - - -
3ayer - - - -
3a4€T C OLICHKOU - - - -
3K3aMEH 0,25 0,25 0,25 0,75
CamocrosiTenbHass paboTa MpU MPOMEKYTOUHOU 17,75 17,75 17.75 53,25
aTTecTaluu, B T.4. (4)
BBHITIOJTHEHUE KYPCOBOTO MPOEKTa - - - -
BBITIOJTHEHHE KYPCOBOM pabOThI - - - -
MOJITOTOBKA K 3a4eTy - - - -
MOJrOTOBKA K 3a4€TY C OLEHKOM - - - -
MOATOTOBKA K K3aMEHY 17,75 17,75 17,75 53,25
DK3aMeH,
dopma NPOMEKYTOUHON aTTecTalluu 9K3aMeH | PK3aMEH | SK3aMeH | DK3aMEH,
JK3aMeH
3.2. 3aounas ¢popma o0y4eHHs
IHoka3zaTenu 1 Kype > Bcero
OO1m1ast TPyI0EMKOCTb, 3.€./4 7/252 | 3/108 | 10/360
OO6mas KOHTaKTHas pabora, 4 25,50 12,75 38,25
OO0mmas camocrosTenbHas paboTa, u 226,50 95,25 321,75
KonTakTHas paboTa mpu MpOBEIEHUU Y4YEOHBIX 3aHSATHH, B 24 12 36
T.4. (4)
JIEKIIAHA 10 6 16
nabopaTopHbIe - - -
B T.4. IPAKTHYECKAs MTOJATOTOBKA - - -
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IIPaKTUYECKHE 14 6 20

B T.4. IIPpaKTHYCCKasd IMMOAroTOBKa - - -

UHAWBUAYAJIBbHBIC KOHCYJIbTAlUU ITPU BBIIIOJIHCHUHU KYPCO-
BOI'o IIPOCKTa

WH/IMBUyAJIbHbIC KOHCYJIBTAIIUH ITPH BBIMIOJIHEHHH KYpPCO-
BOU pabOTHI

CamocrosTenpHass paboTa MpU MPOBEACHUU YUYCOHBIX 3aHs-
THH, U

192,00 77,50 269,50

KonTakTHas paboTa mpu NpoBeACHUU MPOMEKYTOUHOM aTTe-

0,75 0,75 1,50
cTanuu 00yJarImuxcs, B T.4. (9)

TPYIIIOBBIC KOHCYJIbTAIUN 1,0 0,50 15

KYPCOBOM IPOEKT - - -

KypcoBas paboTa - - -

3a4eT - - -

3a4€T C OLICHKOU - - -

JK3aMeH 0,5 0,25 0,75
EeTuvtIloc(TSaTeanas{ paboTa pH MPOMEKYTOYHOW aTTECTAIlHH, 35.50 1775 5325

BBIITOJIHCHHUEC KYPCOBOI'O IMPOCKTA - - -

BBHITIOJTHEHNE KYPCOBOM pabOThI - - -

IMOATOTOBKA K 3a4CTy - - -

MOJrOTOBKA K 3a4€Ty C OLEHKOMN - -

MOJITOTOBKA K 9K3aMEHY 35,50 17,75 53,25

o DK3aMeH,
dopma IpOMEKYyTOUHOU aTTeCTAIIU OK3AMEH | OK3aMeH | .

4. Copeprxkanue TUCHMILTHHBI

4.1. Conep:xanue TMCHUIJIMHBI B pa3pe3e pa3/ieJioB U MOAPa3/iesioB

Pa3nea 1. JIuneiinas aareépa u aHaJuTH4YecKasi reoMeTpHUs.

Moapa3nen 1.1. MaTrpuubl u onpeaenurean. CuCTeMbl JUHEHHBIX aJIredpanyecKux
ypaBHeHuii. MaTpuiisl 1 onepanuu Haa HUMH. OnpeeuTeNn U ux cBorcTea. Onpeaenurens N-
ro nopsiaka. MuHopsl u anreOpanyeckue nononHenus. O6parHas marpuna. Panr Mmatpuiisl. Bol-
qucIeHne o0paTHOW MaTpHIlbl ¢ MoMolIbio npoueaypsl I'aycca. CoOCTBeHHBIE 3HaYEHUS MaT-
putl. OCHOBHBIE MOHATHUS U OIpeaesieHus. Pemenne TMHEHON CUCTEMBI ¢ TTOMOILIbI0 00paTHOM
Mmatpullsl U 1o ¢opmynam Kpamepa. Teopema Kponekepa-Kanemnmu. Meron I'aycca u ero uc-
MI0JIb30BAHUE JJIS PELLEHUS U UCCIIEI0BAHUS CUCTEM HA COBMECTHOCTb.

ITonpasznen 1.2. BekropHas aiaredpa. [lonsatue Bekropa. JIuHeiiHble onepanuu Hajl BEK-
topamu. basuc Ha mockocTu U B npocTtpaHcTBe. [Ipoekuust BekTopa Ha ock. [IpsamoyronpHas
cuctema koopauHat. KoopauHatsl Bektopa v Touku. CKansipHOe, BEKTOPHOE U CMELIaHHOE TPo-
U3BEJICHNs BEKTOpPOB. JIuHelHoe npocTpaHcTBO. EBKIMI0BO mpocTpaHcTBo. JIMHENHbIe Mpeos-
pa3oBaHUs.

Hoapa3aen 1.3. AHaJIMTHYECKAasA TeOMETPHs HA IJIOCKOCTH M npocTpaHcTBe. OCHOB-
HBIE 33/1a4M AaHAIUTUUYECKON T€OMETPUN HA IUIOCKOCTH. Y paBHEHHUE JIMHUU HA IUIOCKOCTU. [Ips-
Masi Ha TUIOCKOCTH. BekTopHoe u ofliee ypaBHEHUS NPSIMOM. YpaBHEHUE MPSIMOil, Mpoxoasieit
yepe3 3aJaHHYI0 TOYKY, MMApajuIeNIbHO 33JJaHHOMY BEKTOpY. YpaBHEHHE IPSIMOM, MPOXOASIIEH
yepes JABE 3aJaHHBIX TOUKH. YpaBHEHUE MPSIMOM C YrIIoBbIM KoddduuuenToM. Bzaumuoe nomo-
JKEHHE IBYX NpPSAMBIX HA IUIOCKOCTH. PacctosiHue oT Touku A0 miockoctu. [Inmockocts B mpo-
ctpancTBe. OOiiee ypaBHeHHE IIOocKocTH. MccrnenoBaHue o0OIIEro ypaBHEHMSI IIOCKOCTH.
VYpaBHeHHE TUIOCKOCTH, MPOXOJAIIEH depe3 TpU 3aJlaHHBIX TOUKH. B3auMHOe pacroiioskeHue
IUIOCKOCTEN B npocTpaHcTBe. [lapamerpuueckne 1 KaHOHMYECKHE YpaBHEHHUs IpPSIMOW B IIPO-
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cTpaHcTBe. B3anmHoe pacnonoxkeHre AByX NpsiMbIX. B3anMHOE pacnoyioxkeHne mpsMon U Ioc-
KOCTH. BbIITyKiible MHOXECTBA U UX CBOWCTBA. KpuBbIE 1 TOBEPXHOCTU BTOPOTO MOPSIIKA.

Pasnen 2. MaTemaTnuyecKkuii aHaIu3.

IMonpa3znen 2.1. BBenenue B aHaau3 QyHKIUI OTHOM NepeMeHHOMH. DJIEMEHThI TEOPUH
MHOkeCTB. Tomosiorus ynciaoBoi npsmoit. [lonstue dhyHakuum ogHor nepemenHon. Kirace aie-
MeHTapHbIX QyHknuii. [Ipenen mociaenoBarenbHOCTH U ero cBoicTBa. [Ipenen u HenpepbrIBHOCTh
dbyakuun. OgHoctopoHHue npenenbl GyHkinun. CBolcTBa HEeNMpepbIBHBIX GyHKIMHA. [Ipu3Haku
CyILIECTBOBaHUSI KOHEYHOro mpezena. TeopeMbl 0 KOHEYHBIX mpexaesax. beckoHeuHo Majble U
O6eckoHeuHO Oombine (PYyHKIHMU. DKBUBAJICHTHBIE OECKOHEUHO Maible QyHKuuu. [lepBoiii u BTO-
poii 3amedatenbHble Tpenensl. CBoicTBa (GpyHKIUMIM, HEMpepbIBHBIX B Touke. Kiaccuduxanms
Touek paspeiBa. CBoIcTBa (GYHKIIMI HEMPEPHIBHBIX HA OTpe3ke. HempepbIBHOCTh 3IeMEHTapHbBIX
byHKINH.

Ioapasznen 2.2. {uddepenunanbHoe ucunciaeHne pyHKuuu oAHOI nepeMeHHOi. 3a-
Jlay, TPUBOJIAIINE K MOHATUIO MPOU3BOAHON. OnpeaeneHue npou3BoaHon. ['eomeTpuyeckuii u
busndeckuii cmbica npousBoaHor. duddepenmmpyemocts Gpynkiuu. HenpepreiBHOCTh mudde-
permupyemoit pynkuuu. duddepennman ¢yakmuu. [Ipon3BogHBIE OCHOBHBIX 3JIEMEHTAPHBIX
byakumii u npaBuia auddepenuupoBanus. IIpousBogHas cinoxHoit ¢yHkuuu. Jlorapudpmuye-
ckas mpousBonHasi. [IpousBoanas pyHkuuuU, 3a7aHHON B mapamerpuueckoit ¢opme. [lponssoa-
Has oOpatHoU pyHKIuH. [IponsBoanbie U AuddepeHnnansl BEICIUX MOpsAAKoB. MccnenoBanue
(GYHKIMU HA MOHOTOHHOCTh W 3KCTPEMyM, HauOOJIbIlee M HAUMEHbIIee 3HAYCHNUs (QYHKIUU Ha
orpeske. MccnenoBanue rpaguka QyHKIMM Ha BBIMYKIOCTh M TOYKHU Teperuda. ACHMITOTHI
rpaduka ¢pynkuuu. O0mas cxema ucciegaoBanus QyHKIUH 1 mocTpoeHus rpadgukoB. TeopeMsr
®epma, Posurs, Jlarpanxka, Komm m ux reomerpuyeckuii ¢cMbICi. PackpeiTue HeonpeaeneHHo-
crelt no npaswity Jlonurtans. ®opmyna Telinopa.

Hoapa3znen 2.3. @yHKUMH HECKOJbKHMX IepeMeHHbIX. ToueyHble MHOXeECTBa B N-
MepHOM mpocTpaHcTBe. Onpenenenne (GyHKIMKM HECKOJIBKUX IMepeMeHHbIX. Ilpexen u Hempe-
PBIBHOCTH (DYHKIIMM HECKOJIBKUX MepeMeHHBIX. YacTHbIe nmpou3BoaHbIle. [lonHOE npupaiieHue u
NONHBIN Auddepentnan, NpuMeHeHue B NpUOIKEHHBIX BhIUMCIeHusAX. [IpousBoaHas crnox-
HOU (yHKuMU. [Ipon3BoaHAS MO HANIPABICHHUIO M IPaAHeHT. YacTHBIE POU3BOIHBIC M MOJIHBIC
QG epeHIraIbl BBICIIAX MOPSIIKOB. DKCTPEMyMbl (DYHKIIMK HECKOJIBKUX MEPEMEHHBIX. Y paB-
HEHHUs KacaTeJIbHOW IJIOCKOCTH U HOPMAJIM K IOBEPXHOCTH.

IMoapa3nen 2.4. HeompeaejieHHBbIIE W omnpeaejieHHbI uHTerpaabl. [lepBooOpazHas u
HeonpeaeneHHbld nHTerpai. OCHOBHbIE CBOWMCTBA HEONPEJEICHHOI0 MHTerpana. Tabmuia oc-
HOBHBIX UHTerpanoB. HemocpencrBeHHOEe MHTErpUpoBanye. MeTox HHTErpUPOBAHHUS 110 YaCTSM.
Merton noacranoBku. Knaceel uaTerpupyemsix GyHkimid. VHTerpassl, He BbIpaXkaroluecs Je-
pe3 AeMeHTapHbIe PYHKIIUH.

Omnpenenenue onpeneraeHHOro uarerpaia. Murerpupyemocts pynkiuu. CBoiicTBa omnpe-
JIeJIeHHOro uHTerpana. IIponsBogHas omnpeneneHHOro MHTErpajga o IEPEMEHHOMY BEPXHEMY
npeneny. ®opmyna Hetotona- Jleitonuna. MaTerpupoBanue mo 4acTsiM B ONpPeNeIEHHOM HUHTE-
rpajge. 3aMeHa MEepEeMEHHOM B OIpEeNelIeHHOM MHTerpajie. I'eomerpuueckue M MeXaHUYeCKHe
NPUIIOKEHUsT ONpeeNIeHHOro uHTerpaina. HecoOcTBeHHBIE MHTErpajbl MEPBOrO M BTOPOIO PoO-
noB. [IpubnukeHHble BEIYMCICHHS ONPEIEICHHBIX HHTEIPAJIOB.

Hoapasnen 2.5. KommiiekcHpie yncjaa. ®yHKIHN KOMILIEKCHOT0 MEepPeMEeHHOro. A-
reOpandeckast (opMa KOMIUIEKCHOTO YHUCIA, €r0 M300pa)KkeHHe Ha KOMIUIEKCHOW IIOCKOCTH.
TpuroHomerpudeckas M Ioka3aTeiabHas (OpPMbI KOMIUIEKCHOTO uucna. J[eHCTBUS HaJg KOM-
IJIEKCHBIMU yuciaMu. [ToHsTHEe QYHKIIMM KOMIUIEKCHOTO IIEPEMEHHOT0, €€ Mpeiena, HepephIB-
HOCTH M mpousBoAHoi. [lonsTtue anamutuuyeckoit ¢yHkuuu. ComnpspkeHHbIE TapMOHHYECKHE
GyHKIHH.

Pa3nea 3. luddepeHnuanbHbie ypaBHEHHUS U PSIAbI.

Ionpasnen 3.1. ludgdepenunanbHbie ypaBHeHUsI IEPBOro MOPsAAKaA. 3a1a4M, IPUBO-
namue K nuddepeHuanbHbM ypaBHeHUAM. OObIKHOBEHHBbIE MU depeHInalbHble YpaBHEHUS
nepBoro nopsiaka. Obmiee, yacTHoe u ocoboe pemeHus auddepeHnnansHoro ypaBHeHus. ['eo-
metpuueckuit cmbici. Teopema Ko, OObikHOBEHHBIE U depeHIaIbHbIE YpaBHEHUS TEPBO-
ro MOpSAJKa C pa3esIoUMMUcs epeMeHHbIMU. OHOpoiHbIe MU depeHnaTbHbIe YPaBHEHHS.
Jluneitable nudpepenHnmanbHbIe YpaBHEHUs! IEPBOTO MOPsiAKa, ypaBHeHHEe bepHysuin.

Ionpasnen 3.2. JIuneiinble auddepeHnnaNbHbIe YPABHEHUSI BTOPOro MOPSIAKA.
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OObikHOBeHHbIE Au(depeHlnaIbHble YpaBHEHHs BBICIINX MOPSIKOB. [ 'eoMeTpruueckoe UCTO-
koBanue. Teopema Komm. OObikHOBeHHBIE nU(depeHnaTbHbIe YpaBHEHUS BTOPOTO MOPSIKa,
JIOITyCKAIOIIMe TOHWKeHUe nopsiaka. Jiuneitnsie auddepeHnranbaple ypaBHEHUS BBICIINX I10-
psankoB. Jluneiino He3aBucumble GpyHkiuu. Onpenenutens Bporckoro. Teopema 06 onpenenu-
tene Bponckoro. CTpyKkTypa 00111ero penieHus JMHEHHbIX HEOJHOPOAHBIX nuddepeHnanbHbIX
ypaBHeHHiA. JInHelHbIe 0THOpOAHbIE AU depeHnanbHble ypaBHEHHSI C TIOCTOSHHBIMU KO3 u-
nueHTamu. JInHelHble HeOAHOPOAHbIe AU(depeHInaibHbe YPaBHEHHsI BTOPOTO MOPsIKa C MMO-
CTOSHHBIMHU KO3 duirentramMu. MojenupoBaHue KojeOaTelbHBIX IMPOLECCOB B MHXKEHEPHBIX
cucreMax. YucneHHoe uHTerprupoBanue audhepeHInaIbHbIX YpaBHEHHUH.

IHoapa3znen 3.3. UucnoBble U cTeneHHble psabl. apMoHnYecKuii aHaaus.

[lonsiTne ymncnoBoro psaa u ero cyMMbl. OCHOBHBIE CBOKMCTBA CXOMSIIMXCA YUCIOBBIX
psnoB. HeoOXoauMbIil MpU3HAK CXOIUMOCTH YUCIOBOTO psna. JlocraTodHble MPU3HAKK CXOIU-
MOCTH 3HAKOIIOJIOXHUTEIbHBIX PSIOB: IPU3HAKU CpaBHEHHUs, npu3Hak JlamamOepa, MHTErpaib-
HBIN U paauKaibHbIA npu3Haku Komu. 3Hakodepemyrommecs yucioBbie psiabl. [IpuzHak Jleio-
HUIA. 3HAKOIIEpEMEHHBIE Psi/Ibl, A0COIOTHASL U YCIOBHASI CXOJIUMOCTb.

[Tonatue GyHKIMOHATBHOTO U CTENEeHHOTro psiaa. Teopema AbGens. Paanyc u mHTEpBan
CXOAMMOCTH cTeneHHoro psaa. CpoilcTBa creneHHbIX psiaoB. Psaner Teitnopa m MakinopeHna.
Pa3noskeHrne OCHOBHBIX 3JIeMeHTapHBIX QyHKIUH B psan Makiopena. [IpuMenenue psijioB B npu-
OJINKEHHBIX BBIYMCIICHUSX.

Tpuronomerpuueckuii psan. Koaddunuentsr @ypre. JlocTaTOUHBIE YCIOBUS PA3IOKEHUS
nepuoanueckoit pynkuuu B pan Oypee. Paznoxenue B psag Oypbe nepuogndeckux QyHKIHMA ¢
IIPOU3BOJILHBIM [IEPHOJIOM.

Pa3znen 4. Teopusi BeposiTHOCTEH.

Moapasznen 4.1. CoObiTusA U BeposasTHOCTD. [Ipenmer Teopun BepostHOCTEN. [loHsATHE

coObITusI, Kiaaccuduramus coobiTuii. Kiaccuueckoe ompenenenue BepositHocTu. CBOICTBa Be-
positHOCTH. CTaTUCTUYECKOE U TEOMETPUUECKOE ONpeesieHUsI BeposATHOCTU. DopMyibl KOMOU-
HaTOpUKU. TeopeMbl CIOKEHUSI U YMHOXKEHUs1 BepoaTHOcTeld. Dopmysa MoaHON BEpOSTHOCTH.
®opwmyia baiieca. [loBropHble He3aBuCUMbIE HcnibiTanus. @opmynsl bepnynnu, Jlannaca, [Tyac-
COHa.
Hoapa3nen 4.2. CayuaiiHble BeJUYHHBbI. 3aKOHbI pacnpene/JeHUusi CJAYyYaAWHbIX BeJHYMH.
CrnyualiHbple BEJIMYUHBI AUCKPETHOTO M HENPEPHIBHOrO TUMA. YMCIOBbIE XapaKTEPUCTUKHU CIY-
YailHBIX BEJIMYMH: MaTEMaTHYECKOE OXKUAAHHE, AUCIIEPCHs, CPeIHEE KBaJIpaTUUECKOe OTKIIOHE-
HUE, HauaJbHbIE U LIEHTPaJIbHble MOMEHTHI. DYHKIUS paclpeesIeHHs] BEPOSITHOCTEN U €€ CBOM-
cTBa. [ITOTHOCTH BEPOATHOCTH M €€ CBOMCTBA. bMHOMMAIBHBIA 3aKOH pACIpENeNICHHS; 3aKOH
[TyaccoHa; paBHOMEpHBII 3aKOH pacHpelesIeHNs; HOPMaJbHbIA 3aKOH PACIpeNeeHUs]; dKCIO-
HEHIMAIbHBIN 3aKOH pacnpezencHus. PopMyInpoBKa 3akoHa OonbIIMX yucen B ¢popme UeObI-
meBa. Jlemma YeObimeBa. HepaBenctBo YeOnimeBa. Teopembl MapkoBa u YeObimesa. Llen-
TpajbHas npeaenbHas TeopeMa. Teopema JiamyHoBa. MHOroMepHBIE CITy4alHbIE BETMYMHBI

4.2. PacnipenesieHe KOHTAKTHON U CAMOCTOATEIbHOM padoThl NPU MOAT0OTOBKE K
3aHATHAM 110 NOAPAa3aeIam

4.2.1. Ounas ¢opma o0yueHus

KonraktHas
Paznenbl, noapaznens! JUCHUILTUHBI pabora CP
Jlexunn 113

Paznen 1. Jluneiinas anredopa u aHaIuTHYECKAsI TeOMeT- 14 14 40
pus
[Tompaznen 1.1. Matpuisl u onpenenurenud. CUCTEMBI JTU- 6 6 15
HEHHBIX areOpanyecknx ypaBHEHUIH
IMonpaznen 1.2. BekropHas anredpa 3 3 10
[oapaznen 1.3. AHanuTH4eckas reOMEeTpUs Ha MIIOCKOCTH U 5 5 15
MIPOCTPAHCTBE
Pasznen 2. MaremMaTH4ecKHil aHAJIN3. 36 32 45
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[Monpaznen 2.1. Beaenwne B ananu3 GyHKIMI OJHON TIepe- 4 4 14
MEHHOM

[Monpaznen 2.2. Auddepenunanpaoe ucuuciaeHue GyHKIuu 10 8 175
OJIHOM MepeMeHHON ’
[Mogpazaen 2.3. @yHKIIUK HECKOJIBKHUX MEPEMEHHBIX 6 6 35
[Tonpaznen 2.4. HeonpeneneHHbIN U ONpeIeICHHbIN NHTE- 12 10 5
rpaJibl

[Tonpaznen 2.5. KommiekcHble yncna. @yHKIMHU KOMILIEKC- 4 4 4
HOT'0 MEPEMEHHOT0

Pasnea 3. luddepennuanbHbie ypABHEHUS U PsAbL. 18 22 27,5
[Moapaznen 3.1. luddepenunanbubie ypaBHEHHS TIEPBOTO 6 6 4
MopsiAKa

[Toapazaen 3.2. Jluneitasie quddepeHnraibHbple ypaBHECHUS 6 6 5
BTOPOTO MOPSIIKA

Hozlvpacsz[en 3.3. YucnoBble U cTeNieHHbIE psabl. 'apMoHuye- 5 10 175
CKMI aHAJIU3

Pa3znen 4. Teopusi BeposiTHOCTEH. 8 18 30
[Toapaznen 4.1. CoObITHS ¥ BEPOSATHOCTH 4 8 10
[Tonpaznen 4;2. CrnydaiiHble BETMYMHBI. 3aKOHBI paclpese- 4 10 20
JICHUS CITy4YalHbIX BEJIMYUH

Bcero 76 86 1425

4.2.2. 3aounas popma o0yueHust

KonrakTHas pabora
Pa3nensl, moapasaesnsl JuCUUIUIMHbBL CP
Jlexuuu I13

Pa3nea 1. JIuneiinas aareépa u anaJuTH4YecKas reoMeTpus 2 2 45
[Mogpazaen 1.1. Matpuiist u onpenenutenu. CuCTEMbI JIMHEH- 5 2 15
HBIX anredpandeckux ypaBHEHUH
[Toapazaen 1.2. BekTopHas anredpa . . 15
[Tompaznen 1.3. AHanuTudeckasi TeOMETpHS Ha MIOCKOCTH U i i 15
MIPOCTPAHCTBE
Pasznea 2. MaTeMaTH4eCKHH aHAIN3. 6 8 110,5
[Toapaznen 2.1. Beenenne B aHanu3 GyHKIMM OJTHOM TIepe- i i 15
MEHHOM
[Moapaznen 2.2. Auddepenunanbuoe ucuncieHue GyHKimu 5 4 205
OJIHOU ITIEPEMECHHOH '
[Moapazaen 2.3. @yHKIIUK HECKOJIBKHUX MEPEMEHHBIX 2 2 o5
[Tonpaznen 2.4. HeonpeneneHHbIN U OoNpeIesICHHbIN HHTErpa- 2 2 o5
JIBI
[Tompaznen 2.5. KomruiekcHbie yncina. OyHKIMU KOMILIEKC- i i o5
HOTO MIEPEMEHHOTO
Paszpnen 3. Iudpepennuaibabie ypaBHEHUS U PSAbI. 4 6 64
Ionpaznen 3.1. AuddepeHunanbable ypaBHEHH IEPBOTO 1 9 19
TTOPSITKA
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[Monpaznen 3.2. Jlunelinsle nuddepeHnanbHble ypaBHEHUS 1 9 20
BTOPOT'0 NOpsKa
[Mogpaznen 3.3. YucnoBele u cTeneHHbIe psabl. ["apMoHnye- 5 9 o5
CKHMU aHaJIn3
Pasnen 4. Teopusi BeposiTHOCTEIN. 4 4 50
[Toapazaen 4.1. CoObITHS 1 BEPOSATHOCTH 15
[Mogpaznen 4.2. Cnydaiinble BETUYUHBL. 3aKOHBI paciipesesie- 4 4 35
HUS CIIy4alHbIX BEJIMYUH
Bcero 16 20 269,5

4.3. Hepeqeﬂb TEM H y‘leﬁHO-MeTOHI/I‘leCKOFO odecneyeHu JUIS1 CAMOCTOATEIbHOM paﬁoTbI

00y4Jarouuxcs
Tema O06béM, U
Ne . Y4eOHO-MeTOIUYECKOe
Wy | camocTosTenbHOM OBecrieuctie dbopma oOyueHus
paboThI ouyHasi | 3aouHas
Pa3nen 1. Jluneiinas aareépa u aHAJNTHYECKAs TeOMeTPHs 40 45
Matpuusl u nei- | ['pugneBa M.B. Martemaruka. Y. 1: yueOGHoe
CTBUSL HaJl HHUMH. | TOcOOHe A CTYACHTOB OYHON (popMbl 00Y-
Onpenenurenu, WX | YEHUS arpoOUHXKEHEPHOro (axkyinbTera IO
cBoiicTBa. Cucremsl | HanpaBieHuto noaroroBku 35.03.06 "Arpo-
TUHEeHHBIX — anre0- | mmkenepus” / W. B. I'punnesa, JI. N. @eny-
pamdeckux ypaBHe- | joBa, A. E. ITonos. - Boponex: ®I'6OY BO
HHUi, uX coBMecT- | B['AY, 2016, C. 7-22. —
HOCTh, ompenencH- | <URL:http://catalog.vsau.ru/elib/books/b1253
HOCTb. Pemrenne | 10.pdf>.
1 | cucrem nuHennbIX | JlanunoB 0. M. Marematuka [31€KTpOHHBIN 15 15
ypaBHEHUH o | pecypc]: Yuebnoe nocobue / FO. M. Jlanu-

dopmynam Kpame-
pa, MeTtogoM 00-
paTHOM MaTpuubl U
MeroqoM ["aycca.

nos, JI. H. Xypbenko, I'. A. Hukonona, H. B.
Huxonosa, C. H. Hypuesa; Ka3zanckuit nHaiu-
OHAJIBHBIA HCCIEI0BATEIbCKUI TEXHHUYSCKHUN
yHusepcuteT uM. A.H. Tynonesa - Mocksa:
OOO "HayuHno-m3pmarensckuii nentp WH-
OPA-M", 2022 - 496 c. [OU] [DBbC 3nanunym]|
URL.:

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
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IlonsTue BekrtoOpa.
Jluneitnple  omepa-
WA HaJ BEKTOpa-
MU. basuc Ha
MJIOCKOCTH U B TIPO-
crpanctBe. [Ipoek-
IS BEKTOPA HA OCh.
[IpsamoyronbHas
cucTeMa  KOOpIHu-
Hat. Koopaunartsl
BEKTOpa M TOYKHU.
CxkansapHoe, BEK-
TOPHOE U CMeEIlIaH-
HOE TIPOU3BEACHUS
BEKTOPOB.

Boiciiass Marematvka B arpoOMH)KEHEpUHU :
ydaeOHoe mocoOue it 00ydJaronuxcs arpo-
uHxeHepHoro ¢akynsrera / B. I1. Illankui,
I1.B. Mockanes, 1.B. I'puanesa, JI.U. ®eny-
J0Ba; BoOpoHEXCKHII TOCyIapCTBEHHBIM ar-
papHbIi yHuBepcuTteT ; [ox pea. B. I1. an-
koro]| .— Boponex : Boponexckuii rocynap-
CTBEHHBIN arpaphsbiii yHuBepcuret, 2020, C.
28-33.
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.

Hanuminos FO. M. MaTtemaruka [3J€KTpOHHBII
pecypc]: Yuebnoe mocobue / 0. M. Jlanu-
noB, JI. H. Xyp6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Ka3zanckuit naiu-
OHAJILHBIM MCCIIEI0BATEIbCKUI TEXHUYECKHI
yauBepcuteT uM. A.H. Tynonesa - Mocksa:
OOO "Hayuno-uznarensckuii uentp WH-
OPA-M", 2022 - 496 c. [OBC 3nanuym]
https://znanium.com/catalog/document?id=39
9360.

JIuneitnoe npo-
CcTpaHCTBO. EBKIIH-
JIOBO MPOCTPAH-
CTBO. JImHEtHBIC
npeoOpa3oBaHuUsI.
CoOcTBeHHBIE 3HA-
YCHUST MaTPHIILI U
COOCTBEHHBIC BEK-
TOPBI.

Hanunos FO. M. Maremartuka [3J1€KTPOHHBII
pecypc]: Yuebnoe mocobue / 0. M. Jlanu-
nos, JI. H. Xyp6enko, I'. A. Hukonona, H. B.
Hukonosa, C. H. Hypuesa; Ka3zanckuit namu-
OHAJILHBIM MCCIIEI0BATEIbCKUI TEXHUYECKUIA
yauBepcuteT uM. A.H. Tynonesa - Mocksa:
OOO "Hayuno-uznarensckuii uentp WH-
OPA-M", 2022 - 496 c. [DU] [2bC 3nanu-
ym].https://znanium.com/catalog/document?id
=399360

IIpsmasgs u 1ocC-
KOCTb B IIPOCTpPAaH-
CTBE

I'punneBa M.B. Martemaruka. Y. 1: yueGHoe
rnocobue A CTYJIEHTOB OYHOM (POopMBI 00y-
YeHHs] arpoOMH)KEHEpHOro (akyibpTeTa 10
HarpaBiieHuto mnoaroroBku 35.03.06 "Arpo-
unwxenepus" / U. B. I'punnesa, JI. Y. ®eny-
noBa, A. E. [Tonos. - Boponex: ®I'bOY BO

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

Hanumnos 0. M. MaremaTtuka [3J1eKTpOHHBIN
pecypc]: Yuebnoe mocobue / 0. M. Jlanu-
nos, JI. H. Xypb6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Ka3zanckuii Haiu-
OHAJIBHBINA HCCICIOBATEIILCKUI TEXHHUYSCKHI
ynuBepcuteT uM. A.H. TynoneBa - Mocksa:
OOO "HayuHo-uznarensckuii uentp WH-
OPA-M", 2022 - 496 c. [OU] [OBbC 3nanuym]|
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
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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Kpussie BTOporo
HOPSAJKA.
IloBepxHocTH BTO-
poro nopsaka.

Bricmiass martematuka B arpOMH)KEHEPHH:
ydaeOHoe mocoOue it 00ydJaronuxcs arpo-
uHxeHepHoro ¢akynerera / B. I1. Illankui,
I1.B. Mockanes, 1.B. I'puanesa, JI.U. ®eny-
J0Ba; BoOpoHEXCKHII TOCyIapCTBEHHBIM ar-

5 papHbIii yHUBepcuteT ; [moxa pen. B. I1. Ilan- 8 8
Koro| BopoHexckuil rocyaapCTBEHHBINM ar-
papubiii  yauBepcuter, 2020, C. 53-57. —
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.
Paszges 2. MaTeMaTH4eCcKU aHAJIN3. 45 110,5
OcHoBHbBIE 3JeMeH- | Beiciiass mareMaTuka B arpOMH)XCHEPUH
TapHble  QYHKIHH, | ydeOHOE MOocoOHe Jisi OOYy4arolmuxcs arpo-
UX CBONCTBa U Tpa- | umkeHepHoro ¢akymnprera / B. 1. [lankwii,
bukwu. II.B. Mockanes, U.B. I'puguera, JI.1. ®deny-
noBa; BopoHexckuil rocynapcTBeHHBIH ar-
papsblii yHuBepceuter ; [mox pen. B. I1. [lan-
koro| .— Bopounex : Boponexckuit rocynap-
CTBEHHBIN arpapHbiii yuuepcutet, 2020, C.
60-63. —
<URL:http://catalog.vsau.ru/elib/books/b1551
6 L6.0dl>. 13 15

Janumnos 0. M. MaremaTtuka [3J1€KTpOHHBIN
pecypc]: Yuebnoe mocobue / 0. M. Jlanu-
nos, JI. H. Xypb6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Ka3zanckuii Hauu-
OHAJIbHBIA MCCJIENOBATEIbCKUN TEXHUYECKUN
yausepcuteT uM. A.H. Tynonesa - Mocksa:
O0OO "Hayuno-uznarenbckuit nentp WH-
OPA-M", 2022 - 496 c. [DU] [OBbC 3nanunym]|
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/b1551%2016.pdf
http://catalog.vsau.ru/elib/books/b1551%2016.pdf
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IIpenen nocnenosa-
TEIBHOCTH, Tpeaes
¢ynkuuu.  becko-
HEYHO MaJlble |
OCCKOHEYHO 00JIb-
mue pynkmuu. Oc-
HOBHBIC TEOPEMBI O
npejenax.

I'pugneBa M.B. Martemaruka. Y. 1: ydueGHOE
nmocoOue i CTYJIEHTOB OYHON (OpMBI 00Y-
YCHHSI arpOMH)KEHEPHOro (akympTeTa IO
HanpasieHuto noaroroBku 35.03.06 "Arpo-
umkenepus" / W. B. I'punnesa, JI. U. deny-
noBa, A. E. [Tonos. - Boponex: ®I'bOY BO

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

Hanminos FO. M. MaTtemaruka [3J€KTpOHHBII
pecypc]: Yuebnoe mocobue / 0. M. Jlanu-
noB, JI. H. Xypb6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Ka3zanckuit naiu-
OHAJIBLHBIA HCCIICIOBATEIILCKHI TEXHOJIOTHYC-
ckuii yHuepcurer; um. A.H. Tynonesa -
Mocksa: OOO "Hay4HO-U3/1aTeNbCKUI HEHTP
NHOPA-M", 2022 - 496 c. [DU] [OBC 3na-
HUYM]| URL:
https://znanium.com/catalog/document?id=39
9360

HenpepsiBHOCTB
byHKIIUN OJIHOU
nepemenHon.  He-
MIPEPHIBHOCTH
CIIOXHOH U oOpat-
HoMl pynkuuit. Tou-
KA pas3pbiBa (pyHK-
U U UX KJacCU-
dukamus

Janumnos 0. M. MaremaTtuka [3J1€KTpOHHBIN
pecypc]: Yuebnoe mocobue / 0. M. Jlanu-
noB, JI. H. Xypb6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Ka3zanckuii Hauu-
OHAJIbHBIA MCCJIENOBATENbCKUN TEXHUYECKUN
yHuBepcuteT uM. A.H. TynoneBa - Mocksa:
OOO "HayuHno-u3parenbckuit wnentp WH-
OPA-M", 2022 - 496 c. [DU] [BC 3nanuym]
URL:
https://znanium.com/catalog/document?id=39
9360

I'puaneBa M.B. Matemaruka. Y. 1: ydeGHOE
nmocoOue g CTYJIEHTOB OYHON (OpMBI 00Y-
YeHHUs] arpoOMH)KEHEpPHOro (QakynpTeTa IO
HarpaBjeHuto noaroroBku 35.03.06 "Arpo-
umwxenepus" / U. B. I'punnesa, JI. . deny-
noBa, A. E. [Tonos. - Boponex: ®I'bBOY BO
BI'AYV , 2016, C. 85-87.



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
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
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Teopembr  dDepma,
Pomnsa, Jlarpanxa,
Komm n ux reomer-
pUYECKUH  CMBICIL.
PackpeiTue He-
ONPEAEIEHHOCTEN
o mnpasuiy Jlonu-
TaJs. dopmyina
Tewmopa.
HUccnenosanue
byHKUIMi OJIHOM
MIEPEMEHHON W TI0-
CTPOCHHE UX TIpa-
(UKOB.

I'punneBa M.B. Martemaruka. Y. 1: yueOGHOe
nocobue A CTyJIEHTOB OYHOUM (popMbI 00y-
YCHHSI arpOMH)KEHEPHOTo (aKkynbTeTa 110
HanpasieHuo noAaroroBku 35.03.06 "Arpo-
umwkenepus" / U. B. I'punnesa, JI. Y. ®eny-
soBa, A. E. [Tonos. - Bopounex: ®I'bOY BO

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

Hanminos FO. M. MaTtemaruka [3J€KTpOHHBII
pecypc]: Yuebnoe mocobue / 0. M. Jlanu-
noB, JI. H. Xypb6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Ka3zanckuit naiu-
OHAJIIBLHBIA HCCIIEI0BATEIILCKUI TEXHHUYSCKHI
yauBepcuteT uM. A.H. TynoneBa - Mocksa:
OOO "Hayuno-uznarensckuii uentp WH-
OPA-M", 2022 - 496 c. [OU] [DbC 3nanuym]|
URL:

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

6,5

10

YacTtHble MPON3-
BOJHBIE U IIOJIHbIE
g epeHIabl
BBICHIMX TOPSIKOB.
VY CIIOBHBIN 3KCTpe-
MyM (QYHKLUUU He-
CKOJIBKUX nepe-
MEHHBIX. I'panu-
EHTHBI MeTol. Me-
TOA  HAMMEHBUINX
KBaJpaToB. Ypas-
HEHHUs KacaTellbHOU
IUIOCKOCTH M HOp-
Majgud K IOBEpPXHO-
CTH.

Janumnos 0. M. MaremaTtuka [3J1eKTpOHHbBIN
pecypc]: Yuebnoe mocobue / 0. M. Jlanu-
noB, JI. H. Xypb6enxko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Ka3zanckuii Hauu-
OHAJIBHBINA HCCICAOBATCIILCKUI TEXHHUYSCKHI
yHuBepcuteT uM. A.H. TynoneBa - Mocksa:
OOO "HayuHno-u3parenbckuit wnentp WH-
OPA-M", 2022 - 496 c. [OU] [ObC 3nanuym]|
URL:

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

12



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
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
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11

[TonsiTue nmonHOTO
nuddepennuana.
[punoxenue gud-
depeHimana K
OLICHKE MOI'PELIHO-
CTHU IIPHU BBIUKCIIE-
Husax. [IponsBonnas
10 3aJaHHOMY
HarpasieHuto. [ pa-
aueHT. CBs3b 3TUX
TTOHSATHUH.

Briciiass MaremaTHKa B arpoOMH)KEHEPUH :
ydaeOHOe TocoOue il 00ydaroImxcs arpo-
umxkeHepHoro ¢axynsreta / B. I1. Hlankwii,
I1.B. Mockanes, U.B. I'punnesa, JI.U. ®eny-
70Ba; BOpOHEXKCKUM TOCYJapCTBEHHBIN ar-
papHbiii yHuBepcuTeT ; [ox pea. B. I1. an-
koro] .— Boponex : BopoHnexckuii rocyaap-
CTBEHHBIN arpapubiii yHuBepcutet, 2020, C.
144-148.

http://catalog.vsau.ru/elib/books/b1551 16.pdf
I'punneBa M.B. Maremaruka. Y. 1: yuebnoe
rocobue g CTYJIGHTOB OYHOUM (popMbI 00y-
YCHHSI arpOMH)KEHEPHOTo (akynbTeTa 110
HanpapieHuo noAaroroBku 35.03.06 "Arpo-
umwkenepus" / W. B. I'punnesa, JI. 1. ®eny-
noBa, A. E. Ilonos. - Boponex: ®I'bOY BO
BI'AY, 2016, C. 179-183. —
<URL:http://catalog.vsau.ru/elib/books/b1253

10.pdf>.

13

12

OnpeneneHHbId UH-
Terpajgi, €ro OCHOB-
HBIE CBOICTBA.
[Ipunoxxenus omnpe-
IeJICHHOrO  HHTeE-
rpana.

Bricmias MaremaTka B arpoMH)KEHEpUU :
ydueOHOe 1mocoOue sl OO0ydaroIMXxcs arpo-
nwkeHnepHoro ¢akyiasrera / B. I1. Ilankui,
II.B. Mockanes, U.B. I'puauera, JI.LU. ®eny-
noBa; BI'AY; [nmoa pen. B. I1. Illankoro] .—
Boponexx: BI'AY, 2020, C. 123-135.
http://catalog.vsau.ru/elib/books/b155116.pdf
HanunoB FO. M. Maremaruka [37€KTp. pe-
cypc]: YueOnoe nocobue / FO. M. JlaHunos,
JI. H. Xypb6enko, I'. A. Huxonosa, H. B. Hu-
koHoBa, C. H. Hypuesa; Kazanckuil Hanmo-
HaJbHBINA WMCCIEeA0BATEIbCKUI TEXHUYESCKUH
yausepcuteT uM. A.H. Tynonesa - Mocksa:
O0OO '"HayuHno-u3narenbckuit nentp WH-
OPA-M", 2022 - 496 c.[ObC 3nanuym] URL:
https://znanium.com/catalog/document?id=39
9360

10
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13

MeTtobl pubIHU-
YKEHHOT'O0 BBIYHCIIE-
HUS OTPEACIICHHOTO
UHTETpaa.

Janmnos 0. M. MaremaTtuka [3J1€KTpOHHBIN
pecypc]: Yuebnoe mocobue / FO. M. [lanu-
nos, JI. H. XKypb6enko, I'. A. Hukonosa, H. B.
Huxonosa, C. H. Hypuesa; Kazanckuii Hanu-
OHAJIbHBIA MCCIIENOBATENBCKUN TEXHUYECKUN
ynuBepcuteT uM. A.H. Tynonesa - Mocksa:
OOO "HayuHno-u3zpmarenbckuii wnentp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanuym]
URL:
https://znanium.com/catalog/document?id=39
9360

I'punneBa M.B. Marematuka. Y. 1: yueOHOE
nocooue i CTYIACHTOB OYHOUM (OpMBI 00Y-
YeHHUs] arpoMH)KEHEpHOro (akyiapTeTa IO
HanpasyieHuto noarotosku 35.03.06 "Arpo-
unxenepus”" / U. B. I'puanesa, JI. . ®eny-
noBa, A. E. [Tonos. - Boponex: ®I'bBOY BO
BI'AY , 2016, C. 156-158.

14

HecoOcTBeHHBIE
HUHTETPATBI TICPBOTO
¥ BTOPOTO POJIOB.

Janumnos 0. M. MaremaTtuka [3J1€KTpOHHbBIN
pecypc]: Yuebnoe mocobue / 0. M. [Jlanu-
nos, JI. H. Xypb6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Ka3zanckuii Hauu-
OHAJIBHBIA HCCICAOBATCIILCKUIT TEXHHUYSCKHI
ynuBepcuteT uM. A.H. TynoneBa - Mocksa:
OOO "HayuHno-u3znarenbckuit wnentp WH-
OPA-M", 2022 - 496 c. [OU] [OBbC 3nanuym]|
URL:
https://znanium.com/catalog/document?id=39
9360

I'punneBa M.B. Maremaruka. Y. 1: yueGHoe
rnocobue A CTYJIEHTOB OYHON (PopMbI 00y-
YeHHs] arpoOMH)KEHEpHOro (akyibTeTa 1o
HarpaBiieHuto noaroroBku 35.03.06 "Arpo-
unwxenepus" / U. B. I'punnesa, JI. . ®eny-
noBa, A. E. [Tonos. - Boponex: ®I'bOY BO
BI'AY , 2016, C. 111-126.—
<URL:http://catalog.vsau.ru/elib/books/b1253
10.pdf>.

15

[Tonsitue QyHkuUU
KOMIUIEKCHOTO  TIe-
PEMEHHOTO, €€ Ipe-
Jiena, HempepbIBHO-
CTU U IIPOU3BOJHOM.
IlonsTre ananuTH-
YecKOoW  (PYHKIIHH.
CornpsikeHHBIE Tap-
MOHUYeckue (yHk-
117078

Hanumnos 0. M. MaremaTtuka [3J1€KTpOHHBIN
pecypc]: Yuebnoe mocobue / 0. M. Jlanu-
nos, JI. H. Xypb6enxko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Ka3zanckuii Hauu-
OHAJIBHBIA HCCICA0BATCIILCKUI TEXHHMYCCKHI
ynuBepcuteT uM. A.H. TynoneBa - Mocksa:
OOO "HayuHo-uznarensckuii uentp WH-
OPA-M", 2022 - 496 c. [OU] [OBbC 3nanunym]|
URL:

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

25

Pa3nea 3. luddepennuanbHble YypABHCHHUS U PSAbL.

27,5

64
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Juddepennmans-
HbIC yYpaBHEHUS
HIEPBOTO MOPSI/IKA.

Janmnos 0. M. Marematuka [3J1€KTpOHHBIN
pecypc]: Yuebnoe mocobue / FO. M. [lanu-
nos, JI. H. XKypb6enko, I'. A. Hukonosa, H. B.
Huxonosa, C. H. Hypuesa; Kazanckuii Hanu-
OHAJIBHBINA HCCICA0BATEIILCKUIT TEXHHUYSCKHUI

16 yauBepcuteT uM. A.H. TynoneBa - Mocksa: 7,5 19
OOO "HayuHno-u3zpmarenbckuii wnentp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanuym]
URL:
https://znanium.com/catalog/document?id=39
9360
Huddepennmannb- Hanuminos FO. M. MaTtematuka [3J1€KTpOHHBII
HBIC ypaBHeHus | pecypc]: YuebHoe mocobue / 0. M. Jlanu-
BTOpOro mopsaka, | joB, JI. H. XXypo6enko, I'. A. Hukonosa, H. B.
nonyckatomue 1o- | Huxonosa, C. H. Hypuesa; Kazanckuii Hauu-
HUKCHHE MOPSAKA. | OHAIBHBIN HCCIEAOBATEIbCKUN TEXHUYECKUI
17 yauBepcuteT uM. A.H. Tynonesa - Mocksa: - 7
OOO "Hayuno-uznarensckuii uentp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanuym]|
URL:
https://znanium.com/catalog/document?id=39
9360
Jluneitapie gudde- | Janwnos 0. M. Marematuka [371€KTpOHHBIN
peHLUaIbHbIC pecypc]: Yuebnoe mocobue / 0. M. Jlanu-
ypaBHeHus1i BToporo | joB, JI. H. Xyp6enko, I'. A. Hukonosa, H. B.
nopsinka ¢ nocto- | Hukonosa, C. H. Hypuesa; Kazanckuii Haiu-
SHHBIMA ~ K03(p(H- | OHANBHBIA HCCIIEAOBATEIBCKUN TEXHHUYECKHI
18 | uuenramu. yauBepcuteT uM. A.H. TymoneBa - Mocksa: - 6

OOO "HayuHno-u3narenbckuit wnentp WH-
®PA-M", 2022 - 496 c. [OU] [OBC 3nanunym]
URL:
https://znanium.com/catalog/document?id=39
9360



https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360

Crpanuna 17 u3 47

19

YuciieHHOE  MHTe-
rpupoBanue  aud-
(bepeHInaTbHBIX
ypaBHeHui. Moje-
JMpOBaHUE Koiyeha-
TEJIbHBIX MPOLIECCOB
B WH)XCHEPHBIX CH-
cremax. YwucineHHoe
WHTETPUPOBAHUE
nuddepeHmab-
HBIX YPaBHEHUM.

Janmnos 0. M. MaremaTtuka [3J1€KTpOHHBIN
pecypc]: Yuebnoe mocobue / FO. M. [lanu-
nos, JI. H. XKypb6enko, I'. A. Hukonosa, H. B.
Huxonosa, C. H. Hypuesa; Kazanckuii Hanu-
OHAJIbHBIA MCCIIENOBATENBCKUNA TEXHUYECKUN
ynuBepcuteT uM. A.H. Tynonesa - Mocksa:
OOO "HayuHno-u3zpmarenbckuii wnentp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanuym]
URL:
https://znanium.com/catalog/document?id=39
9360

Bricmias MaremaTMka B arpoMH>KEHEpUU !
ydeOHOe 1mocoOue sl OO0ydaroIuxcs arpo-
nmwkenepHoro ¢akynasrera / B. I1. Ilankui,
II.B. Mockanes, U.B. I'puguera, JI.U. ®eny-
noBa; BopoHEXCKHil TOCynapcTBEHHBIN ar-
papHblif yHuBepceurer ; [mox pen. B. I1. am-
koro] .— BopoHex : BopoHnexckuii rocynap-
CTBEHHBIN arpapHbiii yHusepcuret, 2020, C.
179-181. —
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.

20

I"apmonnyeckuit
aHanus. Pasnoxe-
Hue B psag Oypee
MEPUOIUYECKHUX
GyHKIMH ¢ mpous-
BOJIbHBIM IIEPUO-
JIOM.

Janwmos 0. M. MaremaTtuka [3J1€KTpOHHBIN
pecypc]: Yuebnoe mocobue / 0. M. Jlanu-
noB, JI. H. Xypb6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Ka3zanckuii Hauu-
OHAJIbHBIA MCCJIENOBATENbCKUN TEXHUYECKUN
yHuBepcuteT uM. A.H. TynoneBa - Mocksa:
OOO "HayuHno-u3zparenbckuit wnentp WH-
OPA-M", 2022 - 496 c. [OU] [OBbC 3nanuym]|
URL:
https://znanium.com/catalog/document?id=39
9360

Briciass Maremartuka B arpOUMH)KEHEpPUH !
ydueOHOe TocoOue Juisi OOydaroIuXxcsl arpo-
umxeHepHoro Qaxynsreta / B. I1. Hlankwii,
I1.B. Mockanes, U.B. I'punnesa, JI.N. ®eny-
J0Ba; BopoHEe)CKkuii ToCyIapCTBEHHBIM ar-
papHbIil yHuBepcuTeT ; [non pex. B. I1. lan-
Koro| .— Boponex : Boponexckuii rocynap-
CTBEHHBIH arpapHbiii yHusepcuret, 2020, C.
212-216. —
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.

15

25

Pasnen 4. Teopusi BeposiTHOCTEH

30

50
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CrnyuaiiHpie  COOBI-
Tusi. BeposiTHOCTB.
OcHOBHBIE TEOPEMBI
TEOPHUH  BEPOSTHO-
cTel.

Briciiass Marematnka B arpOMH>KEHEPUU !
ydaeOHOe TocoOue sl O0ydaroImxcs arpo-
umxkeHepHoro ¢axynsreta / B. I1. Hlankwii,
I1.B. Mockanes, U.B. I'punnesa, JI.U. ®eny-
70Ba; BOpOHEXKCKUM TOCYJapCTBEHHBIN ar-
papHbiii yHuBepcuTeT ; [ox pea. B. I1. an-
koro] .— Boponex : BopoHnexckuii rocyaap-
CTBEHHBIN arpapubiii yHuBepcutet, 2020, C.

21 218-237. | w 15
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.
I'opnau b. A. Teopus BeposiTHOCTE U Mare-
MaTUYEeCKasi CTAaTUCTUKA [DJIEKTPOHHBIM pe-
cype] / b. A. Topnau - Cankr-IleTepOypr:
Jlanb, 2022 - 320 c. [OU] [DbC Jlans] URL:
https://e.lanbook.com/book/211082
OcHoOBHBIE 3aKOHBI | Beiciias maTeMaThka B arpOUMHXEHEPHUH :
pacnpeneneHus yuebHOoe mocobue isi 00yJaroluXcs arpo-
CIIy4ailHBIX ~ BeNU- | uHkeHepHoro (akynpreta / B. 1. lankwmii,
YHH. IL.B. Mockanes, U.B. I'punuea, JI.U. ®eny-
70Ba; BOpoOHEXKCKUI TOCYJapCTBEHHBIN ar-
papHbiii yHuBepcuTeT ; [ox pen. B. I1. lan-
koro] .— Boponex : BopoHexxckuii rocymap-
CTBEHHBIN arpapHbiil yHusepcuret, 2020, C.
22 255-260. 1 15
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.
I'opnau b. A. Teopus BeposiTHOCTEH U Mare-
MaTHUYeCKasi CTAaTUCTUKA [DJIEKTPOHHBIM pe-
cypc] / b. A. Topnau - Cankr-IlerepOypr:
Jlanb, 2022 - 320 c. [OU] [DbC Jlans] URL:
https://e.lanbook.com/book/211082
3akon Oonpmx uu- | [punneBa  WM.B.  Teopuss  BepoOSTHOCTEN.
cer B ¢opme Ye- | [Dnexrponnslii pecype]. YuebHOe mocobue. /
ObILICBA. Jlemma | 11.B. I'punnesa, JL.U. ®enynosa. - Bopouex:
Hebbiesa. Hepa- | prpoy BO BI'AY, 2020, C. 85 — 89.
BEHCTBO ebriuena. I'opnau b. A. Teopus BepoATHOCTEN U Mare-
Teopembr MapkoBa .
23 | n UeGbmesa. Ilen- MaTUYEeCKass CTAaTUCTUKA [DIEKTPOHHBIA pe- 10 20
TpaNbHAs Tpeeh- cype] / b. A. Topnau - Cankt-IleTepOypr:
Has Teopema. Teo- Jlanb, 2022 - 320 c. [OU] [DbC Jlans] URL:
pema  Jlsmynosa. | Nttps:/e.lanbook.com/book/211082
MHoromepHsie
CIy4yallHblE  BEJIU-
YUHBI.
Bcero 142,5 269,5
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5. ®OH/ OLIEHOYHBIX CPEACTB Il POBEAeHHUs MPOMEKYTOYHOM aTTeCTAMU H
TeKyLlero KOHTPOJIst

5.1. OTansl (popMHUPOBAHUS KOMIIETEHIUI

WNuaukatop AOCTHKEHUSI KOM-
[Tonpaznen AUCUMILIMHEI Kommerenmus S
Moxpasmen 1.1. MaTpuisl U onpenemu- 31
tenu. CHCTeMBbl JTMHEWHBIX ayreOpanye- OIIK-1 vl
CKHMX ypaBHEHUU H1
[Tonpaznen 1.2. BekropHas anredpa OIIK-1 31
HI
[Toapaznen 1.3. AHanuTuyeckas reoMeT- 31
OIlK-1
pHS Ha MJIOCKOCTH U MPOCTPAHCTBE y1
[logpaznen 2.1. BBenenwe B aHau3 OIIK-1 31
byHKIMI OqHON TIepeMeHHOM Vi
[Toapaznen 2.2. JluddepennuanpHoe uc- 31
yrciaeHne QyHKIUN OJJHON TIEpPEMEHHOM Y1
HI
[logpaznen 2.3. OyHKUMH HECKOIBKHUX OIIK-1 31
NIEPEMEHHBIX v1
[Tonpaznen 2.4. HeomnpeneneHHbld U OIIK-1 Vi
OIPEIEICHHBIN UHTETPAIbI H1
[logpaznen 2.5. KomrmiekcHbie uucha. OIIK-1 31
OYHKINH KOMILJIEKCHOTO TEPEMEHHOTO Vi
[Tompaznen 3.1. HuddepenunansHbie OIlK-1 31
YpaBHEHUS [IEPBOTO NOPsAIKA Y1
HI
[Moapaznen 3.2. Jluneitnsie auddepeH- OIIK-1 31
[IUANbHBIE YPaBHEHHs BTOPOTO MOPSIKA Vi
HI
[Toapaznen 3.3. YnucnoBbie U CTENEHHBIE OIIK-1 31
psanel. 'apMoHHMYecKUil aHAINA3 Vi
HI
[Toapaznen 4.1. CoObITHA U BEPOSITHOCTD OIIK-1 31
Vi
[logpaznen 4.2. Cny4aiiHble BEIUMYHHBI. OIIK-1 31
3aKOoHBI pacTpeeieHUs] CIydyalHbIX Be- Vi
JUYUH

5.2. lIkaapl 1 KPpUTEPUU OLIEHNBAHUSA JTOCTUKEHUSI KOMIIETeH NI

5.2.1. IIIkajabl OEHUBAHMSA JOCTHIKEHUS KOMIIETEH NI

Bup onenku OrneHkHn
Axanemuueckas OlleHKa YIOBIIETBO-
N HEYOBJIETBOPUTEIHHO XOPOIIIO OTJINYHO
110 4-X OaJIILHOM IIKaye PHUTEIBHO
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5.2.2. Kputepun oueHUBaHMS TOCTUKEHUSI KOMIIETEHIUH

KpnTepml OICHKH HA 3K3aMCHC

O1ieHka, ypoBEHb
JIOCTH>KCHHUS
KOMIIETEHIINH

Onucanue KpuTepUeEB

OTIMYHO, BEICOKHI

OOyuaromnuiicsi MoKa3al MOJIHbIE U TTYOOKHE 3HAHHS POTPAMMHO-
ro Marepuana, JOTMYHO M apryMEHTHPOBAHO OTBETWJI Ha BCE BO-
IPOCHI IK3aMEHAI[MOHHOIO OMieTa, a TaKKe Ha JIONOJHHUTEIbHbIE
BOIIPOCHI, CIOCOOEH CaMOCTOSITETIbHO DELIaTh CIIOXKHBIC 3aJadud
JAUCHUITIIMHBI

Xopo11o, MpOABUHYTHIN

OOyyaromuiics TBEpJO 3HAET MPOrPaMMHBII MaTepuai, rpaMOTHO
€ro M3JIaraeT, He JIONYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE,
JIOCTATOYHO TOJHO OTBETHJI Ha BOMPOCHI SK3aMEHAIIMOHHOTO OuJe-
Ta U JONOJHUTENIbHBIE BOIPOCHI, CIIOCOOEH CaMOCTOSITENBHO pe-
IaTh CTAaHAAPTHBIC 33/Ia4H TUCITUTUIMHBI

OOyyaromuiics 1okasaj 3HaHUE TOJIBKO OCHOB IPOrPAMMHOIO Ma-
Tepuaja, YCBOWJI €ro IOBEPXHOCTHO, HO HE JOIyCKal TIpyObIX

VY 10BNETBOPUTENBHO, | OUIMOOK WMJIM HETOYHOCTEW, TpeOyeT HaBOJALIUX BOIPOCOB IS
MTOPOTOBBIN MPaBUJILHOTO OTBETA, HE OTBETHJI Ha JOMOJHUTEIbHBIC BOMPOCHI,
CHOCOOCH pelaTh CTaHAAPTHBIC 33Ja49H JUCIUIUIMHBI C MIOMOIIBIO
MIPEno/1aBaTelis
HeynosnerBopurensHo, | OOydaromuiics He 3HaeT OCHOB MPOrPaMMHOr0 MaTepuaia, J0myc-
KOMIICTCHITHS HE KaeT TpyObie OMIMOKM B OTBETE, HE CITIOCOOEH peliaTh CTaHIapTHBIC
OCBO€EHA 3a/1a4d JUCITUTUTMHBI JIaXKe C IIOMOIIBIO NP0 1aBaTelIs

KpnTepml OICHKH TECTOB

OueHka, ypoBeHb
IOCTHIKEHUSI
KOMIIETeHIIU M

Onucanue KpUuTepues

OTNIU4YHO, BEICOKHM

CopepxaHue MpaBUIIbHBIX OTBETOB B TecTe HEe MeHee 90%

Xopo1o, NpOABUHYTHIN

CopepxaHne MpaBUIIbHBIX OTBETOB B TECTE HE MeHee 75%

VY 10BI€TBOPUTENBHO, o
. ConeprxaHue paBUIbHBIX OTBETOB B TecTe HEe MeHee 50%
MTOPOTOBBIH
HeynosnersopurensHo,
KOMITETEHITHS HE ConeprxaHue NpaBUIbHBIX OTBETOB B TecTe MeHee 50%
OCBOCHA

Kpurepun oieHKH yCTHOTO onpoca

Onenka, ypoBeHb
OCTHIKEHUSI
KOMIIETCHIIUH

Omnucanue KpUTEpHUEB

3a4TeHO, BEICOKUH

OOyuaromuiicss JIeMOHCTPUPYET YBEpPEHHOE 3HaHUWE MaTepuala,
YETKO BBIPa)KAaeT CBOIO TOUY 3PEHHUS 10 pacCMaTpUBAEMOMY BOIIPO-
Cy, IPUBOJISl COOTBETCTBYIONINE MPUMEPHI

3auTeHo, NPOABUHYTHIN

OO0yuarommiicss 1eMOHCTPUPYET YBEPEHHOE 3HAHHWE MaTepHalia, HO
JIOITYCKAaET OTJEIbHBIEC MOTPEIIHOCTH B OTBETE

3auTeHO, TOPOTOBBIN

OOyyaromuiicst IeMOHCTPUPYET CYIIECTBEHHBIE TPOOENbl B 3HAHU-
SIX MaTepuaa, JOMyCcKaeT OMMMOKHA B OTBETAX
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He 3auteno,
KOMIICTCHITHS HE
OCBOCHA

OOyyaromuiicss TEMOHCTPHPYET HE3HAHWE MaTepuaia, JOMyCcKaeT
rpyObIe OIIMOKH B OTBETaX

Kputepuu oneHkn penieHus 3a1a4

OneHka, ypoBeHb
NOCTHKEHUS
KOMIIETEHIIUN

Onucanue KpUTepHUeB

3auTeHo, BEICOKHI

OOyuaronuiicss yBEpeHHO 3HAET METOAMKY M QITOPUTM PEIICHUS
3aJjauu, He J0IYCKaeT OIIHUOOK IPU €€ BBIIIOJIHEHUH.

3a4TeHo, TPOIBUHYTHII

OOyyJaromuiics B IIeJIOM 3HAET METOAMKY U aJTOPUTM PEIICHUS 3a-
Jla4u, He TOMYCKaeT rpyObIX OMKUOOK MPH €€ BHIITOIHEHUH.

3a4TeHO, MOPOTOBBII

OOyuaronuiicsi B 11€JIOM 3HAET METOAMKY U aJITOPUTM pEIICHHs 3a-
Jla4, JIOIyCKaeT OLIMOOK NP €€ BBIMOJIHEHUH, HO CIOCOOEH HcC-
IIPaBUTh UX IPU NOMOUIM MIPENOIaBATENSL.

He 3auteno,
KOMIIETEHIIUS HE
OCBOCHA

OOyyaromuiics He 3Ha€T METOJIUKY U aJTOPUTM PELICHMs 3aJauH,
JOIYyCKaeT rpyOble OIMOKH TPH €€ BBIIOJIHEHUH, HE CIIOCOOCH HC-
MPABUTH MX MPHU IIOMOIIH MTPEIoIaBaTesl.

5.3. MaTepna.m)l JUUIS1 OLIEHKH JOCTHKEHUs KOMIIeTeHIUii

5.3.1. OueHo4HbIe MaTEPHAJIbI IPOMEKYTOYHOM aTTecTANU

5.3.1.1. Bonipochl K 3K3aMeHy

Ne Copnepxanue Kowre- NAK
TEHIMS
1 cemecTp
1 | Ilonsitue matpunpl. JleiicTBUs Ha MaTpULIaMu. OIIK-1 31
2 | Onpenenurenu 2-ro, 3-T0, N-TO TOPSIIKA U KX CBOMCTBA. OI1K-1 31
3 | Obparnas marpuua. Panr matpuiel. Berancnenue o6patHoii mat- | OITK-1 31
pHIIBI C TOMOIIBIO poLeAypsl ['aycca.
4 | Pemenue cucteM JMHEHHBIX anredOpandeckux ypaBHeHHil ¢ mo- | OIIK-1 31
MOIIbI0 00paTHON MaTpHlbl U popmyn Kpamepa.
5 | Meton lNaycca, ero ucnons3oBanue ajis perieHus u uccienosanus | OITK-1 31
CHCTEM Ha COBMECTHOCTb.
6 | Ilonste BekTopa. JluHelinsie onepanuu Hax Bektopamu. Ilpoex- | OIIK-1 31
1Sl BEKTOpa Ha Ocbh. Pa3noxkeHune BEKTOpa MO OPTOHOPMHUPOBAH-
HOMY 0a3UCy Ha INIOCKOCTH U B IPOCTPAHCTBE.
7 | CkansipHOe IpOM3BEIEHUE BEKTOPOB, CBOICTBA, MPUIIOKEHHUSI. OIIK-1 31
8 | BekTopHOe nmpou3BeieHNue BEKTOPOB, CBOICTBA, IPUIIOKEHUSI. OI1K-1 31
9 | CmemanHOE NpoU3BEIEHNE BEKTOPOB, CBOMCTBA, IPUIIOKEHHSL. OIIK-1 31
10 | JIuneiiHoe mpocTpaHcTBO. EBKINI0BO MPOCTPAHCTBO. OIIK-1 31
11 | Jluneiinpie npeoOpa3zoBaHus. CoOcTBeHHble 3HaueHus u cobO- | OIIK-1 31
CTBEHHBIE BEKTODBI.
12 | OcHOBHBIC 3a/1a4¥ AaHATTMTHYECKOW T€OMETPHH Ha IIIOCKOCTH. OI1K-1 31
13 | YpaBHeHus mpsMoil Ha MIOCKOCTU (TpsiMas ¢ yrioBeIM Kodpdu- | OIIK-1 31
LIUEHTOM; MMYYOK IPSIMBIX; IpsMasi, IPOXOAsIas yepes JABe 3ajaH-
HbIE TOUKH; NpsiMast OOIIEero BUAA).
14 | B3anMmHOe pacnoiockeHre ABYX NPSMbIX Ha IIOCKOCTH. OI1K-1 31
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15 | YpaBHeHHE MIOCKOCTH, €r0 UCCIIEIOBAHUE. OIIK-1 31

16 | B3zaumHOE pacmoyioKeHHE ABYX MIIOCKOCTEH. OIlK-1 31

18 | I[lapamerpuyeckne M KaHOHWYECKHE ypaBHEHHUsS mpsiMod B mpo- | OIIK-1 31
CTpPaHCTBE.

19 | B3zaumHOe pacnoyioKeHHe NPSIMBIX U TUIOCKocTel B mpocTpancTBe. | OITK-1 31

20 | Kpusble BToporo nopsiaka (OKpy>KHOCTb, 3JUTUIIC, Tunepbona, ma- | OIIK-1 31
paboia).

21 | Ilonsatue ¢yHkuumu oaHoi mepemeHHoi. OcHoBHble anmemeHTap- | OIIK-1 31
HbIE QYHKIIUH.

22 | Ilpenen mocnenoBarenbHOCTH U pyHKIMH B Touke. OcHoBHble | OIIK-1 31
TEOPEMBI O Mpeienax.

23 | beckoneuHo Maible 1 OeckoHeuHo Oosnbime GpyHKuM U ux ceoi- | OIIK-1 31
CTBA.

24 | Ilonsatue neonpeneneHnoctu. [lepsoiii 1 BTopoi 3ameuarensubie | OINK-1 31
IIpEeJIebl.

25 | Pa3znuunble onpeneneHns HEMPEPbIBHOCTH (PYHKIMH B TOUYKE. OIlK-1 31

26 | Touku pa3pbiBa QYHKIHIA U UX KIACCUPUKAIHSL. OIlK-1 31

27 | Ompenernenue MpOU3BOIHON, ee reomerpuueckuii u ¢usmueckuii | OITK-1 31
CMBICIL.

28 | Csa3p quddepeHIUpyeMOCTH U HEMPEPHIBHOCTH (DYHKITHH. OI1K-1 31

29 | Ilpou3BoaHBIE OCHOBHBIX D3JIEeMEHTapHbIX (QyHKuuMd u mpasmia | OIIK-1 31
mudepeHIMpoBaHuUs.

30 | IIpomsBomHas CIOKHON (QYHKITHH. OI1K-1 31

31 | IIpousBonHas oOpaTHON QYHKIIHH. OI1K-1 31

32 | duddepeHnnpoBanne HESBHO 3aJaHHON (YHKIIHH. OIlK-1 31

33 | duddepennmpoBanne GpyHKINHY, 33 JaHHON TapaMETPHISCKU OI1K-1 31

34 | llonsatue nuddepennmana. OI1K-1 31

35 | IlpousBoanble 1 quddepeHIranbl BBICIIAX MOPSIKOB. OIIK-1 31

36 | OcHoBHBIE TeopeMbl AU PepeHIInaTbHOTO HCUUCIICHHUS. OIIK-1 31

37 | UccnenoBanne (¢yHKOMH Ha  MOHOTOHHOCTh, dkcTtpemyMm. | OIIK-1 31
HauOosnpliee 1 HauMeHblllee 3HaYeHNs (YHKIIMU Ha OTPE3Ke.

38 | UccnenoBanue rpaduka (QpyHKIMH Ha BBITYKIOCTh, BOTHYTOCTH, | OIIK-1 31
TOUYKHU neperuoa.

39 | AcuMnTOThI rpaduka QyHKIUH. OIIK-1 31

40 | O6mrast cxema mccienoBanus QYHKIUU ¢ 1enbio mocrpoeHus ee | OIIK-1 31
rpaguka.

2 cemecTp

1 | IlonstHe GyHKIMU HECKOJIBKMX MEpEeMEeHHBbIX, ee obmactu ompe- | OIIK-1 31
JIeTICHHSI, IMHUH YpOBHS, rpaduKa, npeiena, HeMpephbIBHOCTH.

2 YacTHble NpUpalleHus, YaCTHbIE IPOU3BOAHbIE epBoro nopsaka, |  OIIK-1 31
MX T€OMETPUYECKUIN CMBICIL.

3 | IIpou3BojiHas MO HAIPABICHHIO. OIIK-1 31

4 | I'pagueHT QyHKIMH.

5 | [lonsTe wYacTHBIX MPOU3BOJIHBIX U MONHBIX Auddepenunanon | OIIK-1 31
BBICHINX HOPSIIKOB.

6 | UccnemoBanne ¢(yHKIMHM IBYX HE3aBUCHUMBIX mepeMeHHbIXx Ha | OIIK-1 31
HKCTPEMYM.

7 | I'pagueHTHbIl MeTON HaxoXAeHUS 3KcTpemyma (QyHkuuu aByx | OIIK-1 31
MIEPEMEHHBIX.

8 | YpaBHeHHs KacaTeIbHOU TUNIOCKOCTH W HOPMAJIH K MIOBEPXHOCTH. OIlK-1 31
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9 | IlonsTie nepBooOpa3Hoii U HeonpeaenaeHHoro uurerpana. Ocuos- | OIIK-1 31
HbI€ CBOWCTBA HEONPEJEICHHOTO MHTerpana. Tabinia OCHOBHBIX
HEOIPEICIIEHHBIX HHTETPAJIOB.

10 | OcHOBHBIC METO/IBI MHTETPUPOBAHMS: METOJT pa3ioxeHus, 3amena | OIIK-1 31
IIEPEMEHHOM.

11 | OcHOBHBIE METOIBI HMHTETPUPOBAHMS: WHTerpupoBaHue mo 4va- | OIIK-1 31
CTSIM.

12 | CriocoObl HHTETPUPOBAHUS TPUTOHOMETPUUCCKUX (DYHKITHIA. OIIK-1 31

13 | Knaccel uHTErpHpyeMbIX (DYHKITHI. OIIK-1 31

14 | OnpeneneHHbI UHTETPaJl U €M0 OCHOBHBIE CBOMCTBA. OIIK-1 31

15 | IlpousBomHas ompeaesieHHOro MHTerpajia mo nepemeHHomy Bepx- | OIIK-1 31
Hemy npeneny. @opmyna Herorona-JleitOHuna.

16 | MaTerpupoBaHue 3aMEHOM MEPEMEHHBIX M IO YacTsMm B ompene- |  OIIK-1 31
JICHHBIX MHTErpasIax.

17 | TeomeTpuueckue MpUIIOKCHUS ONPEIEICHHOTO HHTETpaa. OIIK-1 31

18 | MexaHnveckue NpuIIOKEHHUS OMPEeIEHHOTO HHTErpaia OIlK-1 31

19 | HecoOGCTBEHHBIC MHTETPAIIBI IEPBOTO POJIA. OI1K-1 31

20 | HecoOcTBeHHbIe HHTErpaibl BTOPOTO poja. OIlK-1 31

21 | IlpubnmkeHHbIC BBIYMCICHHS OTIPE/ICTICHHBIX HHTETPAJIOB. OIlK-1

22 | Anrebpanyeckasi (hoopMa KOMIUIEKCHOTO 4yucia, ero uzoopaxenue | OIIK-1 31
Ha KOMIUIEKCHOM MJIOCKOCTH. J[eMCTBHS HaJ KOMIUIEKCHBIMU YU C-
JIaMH.

23 | Tpuronomerpuueckass W ToOKaszatenbHas ¢Gopmbl KomruiekcHoro | OIIK-1 31
qucla.

24 | IlonsTre GyHKINN KOMIUIEKCHOTO MEPEMEHHOTO, ee mpeaena, He- | OIIK-1 31
MIPEPHIBHOCTH ¥ MPOU3BOIHOI.

25 | OcHoBHBIE TIOHATHS O AU(depeHnaIbHbIX ypaBHeHHsx nepsoro | OIIK-1 31
nopsaka. 3agava Komm, yciioBusl CyIIECTBOBAaHUS U €IMHCTBEH-
HOCTH €€ PEUICHHUs, TeOMETPUIECKHIA CMBICIL.

26 | Iuddepennmansapie ypaBHEHHs MEpBOTO mopsiaka ¢ pasgensio- | OITK-1 31
IIMMHUCS] IEPEMEHHBIMU.

27 | OmHopoansle mud dhepeHaTbHbIe YPaBHEHHUS TIEPBOTO MOPSIIKA. OIlK-1 31

28 | Jluneiinble quddepeHnmanbHble ypaBHEHHsI IEPBOTr0O MOPSIKA. OIIK-1 31

29 | OcHOBHBIE TIOHATHUS O TU(GEepeHIMaTbHBIX ypaBHeHUsX BToporo | OIIK-1 31
NopsiKa.

30 | duddepennmansabie ypaBHEHHS BTOPOro Topsiaka, momyckaro- | OITK-1 31
I111€ TOHM)KEHUE MOPSIIKA.

31 | Jluneitnbie omHoponHble nupdepeHnmansaeie ypaBHeHus ¢ mo- | OIIK-1 31
CTOSSHHBIMH KO3 uuueHTaMu. OTbhICKaHHE OOLIETo peIIeHus B
cllydae pa3lIMYHbIX CHUTYallui Uil KOPHEH XapaKTepHCTUIECKOTO
ypaBHEHHS.

32 | JluneitHple HeoqHOPOAHBIE AU depeHnnambapie ypaBHeHus ¢ mo- | OIIK-1 31
CTOSSHHBIMHU KO3 ¢urmentamMu. OTbICKaHHWE YAaCTHOTO M OOILEro
peIeHHiA TS Pa3INYHbIX CTaHAAPTHBIX MPABBIX YaCTEH.

33 | MoxenupoBanue KoJieOaTeIbHBIX MPOIECCOB B MHIKEHEPHBIX CH- OIIK-1 31
CTeMax.

34 | UncnenHoe nHTErpripoBanne U depeHnaIbHBIX YpaBHEHHH. OI1K-1 31

3 cemecTp
1 | YucnenHoe unterpupoBanue quddepeHaabHbIX ypaBHEHHUI. OIlK-1 31
2 | Ilonsitue uucinoBoro psjga u ero cymmbl. OcHoBHble cBoicTtBa |  OIIK-1 31
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CXOANXC YUCIJIOBLIX PAOOB.

3 Heo6xoauMblii mpu3HaK CXOIUMOCTH YUCIIOBOTO Psija. OIIK-1 31
4 | Ilpu3Haku CpaBHEHMSI CXOJUMOCTU pAdoB ¢ mojoxutenbHbiMu | OIIK-1 31
YJIeHAMHU.
5 | Ilpusnak JlamamoGepa. OIIK-1 31
6 | [Ipusnak Komm. OIIK-1 31
7 | aTerpaiabHbIi MpU3HAK CXOIUMOCTH. OIIK-1 31
8 | 3makouepenyrommecs YUCIOBBIC PsiIbI, MpU3HaK JleiibHuIIa. OIIK-1 31
9 | 3HakonepeMeHHbIC PAAbl. AOCOIIOTHAS M YCIOBHAS CXOJIUMOCTD. OIIK-1 31
10 | IonsTue GyHKIMOHATIBHOTO M CTETIEHHOTO psina. Teopema Abens. OIIK-1 31
11 | Pagsr Telinopa u MakiopeHa OIIK-1 31
12 | Pa3znoxeHre OCHOBHBIX dJIeMEHTapHbIX (PyHKIMi B psia Makmope- | OINIK-1 31
Ha.
13 | Tpuronomerpuueckuii psan. Koadpounuentsr dypre. Hocrarou- |  OIIK-1 31
HBIC YCIIOBHSI DPAa3JIOKEHHs] TEPUOIUYECKON (YHKIUU B PALI
Dypsbe.
14 | Pang ®ypbe Ui YETHBIX U HEYETHBIX (QYHKIUH. OIlK-1 31
15 | Paznoxxenue B psn DPypse nepuoamueckux ¢yHkiuii ¢ mpous- | OIIK-1 31
BOJIGHBIM TIEPHOJIOM.
16 | IIpenmet Teopuu BepositHOcTel. [lonsTre coOpiTus, knaccupuka- | OIIK-1 31
1US COOBITHIA.
17 | Knaccuueckoe ompenenenue BepositHocTu. CBoiictBa BepositHo- | OIIK-1 31
CTH.
18 | 'eomerpudeckoe onpesesieHue BEPOSITHOCTH. OIlK-1 31
19 | Cratuctuueckoe onpezenenue BeposstTHocTH. Dopmynsl komOuHa- | OIIK-1 31
TOPHUKH.
20 | Teopembl CIOXKEHHS BEPOSTHOCTEH. OIlK-1 31
21 | YcnoBHas BepOSATHOCTh. TeopeMa YMHOKCHHUS BEPOSITHOCTEH. OIlK-1 31
22 | ®opmyna nosnHoi BepositHocTH. Popmyra baiieca. OIIK-1 31
23 | JlokanpHas u mHTErpanbHas popmyisl Myaspa-Jlamaca. OIlK-1 31
24 | Ilonstue cnyyaifHoll BennuuHbl. CiyuyaiiHble BennuuHbl quckper- | OIIK-1 31
HOTO ¥ HETIPEPBIBHOTO THUTIA.
25 | UncnoBble XapaKTEPHCTUKU CIIydallHBIX BenuunH: marematwmue- | OIIK-1 31
CKO€ OKMJaHUe, TUCIEePCUs, CpeAHee KBaJpaTHUECKOE OTKIIOHE-
HUE, HaYaJbHbIE U IICHTPAJIbHBIE MOMEHTHI. 3aKOH pacrpeaeIeHHs
BEPOSITHOCTEM.
26 | DyHKIMS pacrpeieNeHus] BEpOITHOCTEH M €€ CBOMCTBA. OIlK-1 31
27 | IInoTHOCTB BEPOSITHOCTH M €€ CBOMCTBA. OIIK-1 31
28 | buHOMUANBHBIN 3aKOH PACIpPENEIICHNs; PABHOMEPHBIN 3aKOH pac- |  OIIK-1 31
npeIeTICHHSI
29 | HopManbHBIM 3aKOH pacrpeneneHus; SKCrnoHeHIManbHbIi 3akoH | OIIK-1 31
pacrpenieneHusl.
30 | ®opmynupoBka 3akoHa Oonpmnx uucen B (popme YeObmmena. |  OIIK-1 31
Jlemma YeOsbimieBa. HepasenctBo Yebrimena. Teopembl Mapkosa
u YeOsbIena.
31 | llenTpanpHas npenenbHas Teopema. Teopema JIsmyHoBa. OI1K-1 31
32 | MHoromepHsl€ C1ydallHbIE BETUYHHBI. OIIK-1 31
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5.3.1.2. 3aga4u K 3K3aMeHy

Kowmmne-

No Conepxxanue S NaK
1 cemecTp
1 X+ y = 3 OHK'l Y:I.
Pemnth cucreMy ypaBHeHU 2x—y+z =3 ¢ IIOMOIUBIO
3x+y—z=2
dbopmyn Kpamepa
2 | Haiitu miomazas TpeyroiasHuka ¢ epmunamu A(3,3,-1), B(2,0,6), | OIIK-1 H1
C(-4,2,1), ucnonb3ysi BEKTOPHOE MPOU3BEICHHE.
3 32-10 OIK-1 H1
41 35
BbrauciuTh onpeaenuTens .
73 25
83 4 0
Pemnte cucremy ypaBHeHun <2x—y+z =3 wMerogom ['aycca.
3x+y—z=2
5 ) OIIK-1 v1
. 3—sin“x
Haiitu npousBoHy0 GyHKIMH ) = \ e
l-e
6 2 _4 OIIK-1 V1
Haiit npegen  lim ———.
x—>-2+/1-4x -3
7 1 2 .3 OIIK-1 v1
. —x“+sin” x
Haiitn mudpdepennman Gpynknun ) = EX e
8 | Haiitu ckanspHoe mpousBenenue Bektopos A(4,0,5), B(0,3,1), C(- | OIIK-1 H1
52,1)
9 | 3anucarh ypaBHEHHE OKPYXHOCTH ¢ IeHTpoM B Touke O(2;-3) m | OIIK-1 V1
panuycom R=5.
10 %2 _x_1 OIIK-1 V1
Beruucnurs npenen |jm =—— -~ .
Xx—1 x2 —X
11 | Haiftu npoussoaHyro GpyHKIUHK y = Ctg8x- ix+2. OIIK-1 V1
12 | Haiitu yron B B Tpeyronphuke ¢ BepumHamu A(3,1), B(-4,0), | OIIK-1
C(4,-1).
13 .2 OIIK-1 v1
. 3—sin
Haiitu nponsBonHyto GyHKIHH ) = \ —
l-e
14 Haittu mpezen [im COS5X -Sin6Xx OIIK-1 vl
x—0 tg 2X
15 | auw Bextopsr @ = (1;0;2) u b = (2;3;—1), naiitu ux moxymm. | OINK-1 H1
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16 | Haitru TPOU3BOJIHYIO TPETHETO TMOPAJKA OT QyHKIMHU y = &3, OIK-1 vi
17 ; OIIK-1 V1
HaiiTn npou3BoHyI0 GYHKIUH ) = (4sm2x +ctg 3x)5 .
18 | Haiitu ypaBHenue ctoponsl AB B Tpeyromphuuke ¢ BepmuHamu | OIIK-1
A(Sal)a B(-470)3 C(4a-1)
19 .2 OIIK-1 v1
. 3—sin“x
Haiitu npousBoaHy0 QyHKIMH y = |[—— .
\ 1 of8%
20 JlaHbl MaTPHLBL 5 _ -11 B— 1), naiitu C=A-B OIIK-1 H1
0 4) 2
2 cemecTp
1 | HaiiTi yacTHBIE TPOM3BOIHBIC TIEPBOTO MOPSAAKA OT (PYHKIHH OIIK-1 Vi
Z= In(sin2 X+1gy +5) .
2 y dx OIlK-1 HI1
Haiitu unrerpan | —-
2X° —5x+6
3 | Beluncnute mnomans  ¢urypsl, orpanndeHHod — nuHusmu | OIIK-1 H1
y=x2/2, y=4-x.
4 HccnenoBaTh Ha SKCTpEMyM (PYHKLIUIO Z = X2 + Xy + O.5y2 —2X. OIIK-1 vl
5 | Beruncnuts 00beM Tena, 00pa3oBaHHOTO BparieHueMm Bokpyr ocu | OIIK-1 HI
Ox burypsi, OrpaHUYEeHHOU JTMHHASMU:
X+y-2=0; x=0; y=0.
6 | Pemms napdepenmansHoe ypaBaenue Y —2y + Yy = ge®. OINK-1 Hl
7 | Boruncnute  miomans  gurypel, orpaHuueHHod  muHMsAMu: | OIIK-1 HI
y:2x—x2; y=—X.
8 - OIIK-1 HI
Haiitn nnterpan | 22)(—3 dx.
X~ +6x+10
9 | UccnenoBatb Ha AKCTPEMYM ¢ynknuio | OIIK-1 V1
7=3x° +xy+0.5y2 —2X+4y+2.
10 Haiitu rpaauenT QyHkmm z = \/5X2 + y3x4 B Touke A(-12). OTK-1 vi
111 pemmrs nuddepeHanbHoe ypaBHeHne Y + Xy = —x3. OIK-1 H1
12 | BoruucauTh 4acTHBIE IPOU3BOHBIE TEPBOro nopsaaka ot pynkuuu | OIIK-1 V1
zZ= sin(0033 X —1gy).
13 | Haitru unrerpan [(2x —4)sin6xdx . OIlK-1 H1
14 1 pemms maddepennmansroe ypasHernne Y+ 2y +5y =4e ¥, OIIK-1 H1
15 . y OIIK-1 H1
Haiiti gactHOe perenue ypaBHeHHs y' = 7, yIAOBICTBOPSIOLICE
X
ycrnosuio Y(1)=1.
16 | Beruucauth YacTHBIE MIPOU3BOHBIC ¢bynakmum | OIIK-1 V1
Z= In(sin3 X+ctgy +5).
17 | Haiiti nonublid auddeperunan ans Gynkuuun y=2xsiny-Inx. OIIK-1 V1
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18 x2dx OIlK-1 HI
Haiiti naterpan [ ——
V1+5x°3
19 | UccnenoBath Ha KCTPEMYM ¢ynkuuio | OIIK-1 V1
G +5xy +15y2 —-5X+4y+2.
20 | Pemnth quddepenimansHoe ypaBHeHHE Y COS X — YSinxXx=0. OIIK-1 H1
3 cemecTp
1 | IlpoBeputh  HeoOxomumoe  yciaoBue  cxomgumoctu  psaa | OIIK-1 Vi
© n?+1
N1 4n+2°
2 | B nepBoM simuke 7 6enbix U 8§ KpacHBIX MIapoB, BO BTopoM 5 Oe- | OIIK-1 HI
JBIX U 5 KpacHbIX. M3 Kaxka0ro sAuuka BeIHYJIU 10 mapy. Kakosa
BEPOSITHOCTD, YTO BHIHYJIM OJIMH O€JbIi U OJTMH YEpHBIH.
3 | Haiitu BeposTHOCTh OTKJIOHEHHUS HOpMaibHO pacnpenenenHoit | OIIK-1 H1
ciyyailHOM BenuuuHbl ¢ nmapamerpamu M(X)=-4, D(X)=4
OT MaTEeMaTHYECKOTO OKUJAHHS HA BEJIMYHHY, HE TIPEBBIIIAIONIYIO
3.
4 JI1st TUCKpETHOW Cy4yallHON BEIMYHUHbI OIIK-1 H1
X 1 3 5 7
p 0.5 0.2 0.1 0.2
HAWTH TUCIEPCUIO TBYMsI CIIOCOOAMU.
5 | Cnyuaiinas BenuurHa X pacripeziesieHa 1o HopMajabHoMY 3akony ¢ | OIIK-1 HI
napamerpamu a=>5 u ¢ =3. Haiitu nquana3oH U3MEHEHHS CIIydaii-
HOU BEJINYMHBI.
6 OIIK-1 v1
®n+2
HccnenoBaTh Ha CXOIUMOCTbD Psijl > -
n=1 3
7 Haiitn maremaTnyeckoe 0OXKUJaHHUE CIIyYalHOW BEJIMYMHBI, JIJIS OIIK-1 H1
0, npu X <0
KOTOpOU X2
F(x)=<3—, opu 0<x<4
) =175 p
1, npu X > 4.
8 | HenpepsiBHas ciiyuyaiiHas BeuuuHa X pacrpejiesneHa 1o nokasa- OIIK-1 V1
TeNbHOMY 3aKOHY ¢ mapamerpoM A =0,3. CocTaBuTh (YHKIHIO
pacnpenenenus BepositHocteit F(X) u gpynkimro miotHoctH f(X).
9 | dns muckpeTHOW ciaydailHOW BEJTWYHMHBI, 3aJaHHON cBoMM 3ako- | OIIK-1 H1
HOM pacrpe/iesieHHsI HAUTH YHCIIOBBIE XapaKTEPUCTHKH.
X -2 3 4 5
p 0.2 0.3 0.4 0.1
10 | Pazmoxuth B psig Pypre nepuoanunyo QpyHKIUIO, 3aaanHyo Ha | OIIK-1 V1
OTpe3Ke [-T;7] paBEeHCTBOM Y = TtX
11 | B smuke 20 geraneii, 4 u3 kKotopsix HecTanaapTHble. Crnyuyaiiaeiv | OITK-1 H1

oOpazoM BbIHMMaeTcs 3 naeranu. KakoBa BEpOATHOCTH TOTO, YTO
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XOT OBl OJlHa U3 HUX HCCTAaHAAPTHAs.

12 o n2 OIlK-1 Vi
=y
HccnenoBaTh Ha CXOIUMOCTb psig M= :
13 | UrpanbHas xocTh Opocaercs oauH pas. Hailitu BeposrHocts Toro, | OIIK-1 H1
YTO Ha BEPXHEH I'PaHU BBIIAIET HE MEHEE IISITU OYKOB.
14 | Texunueckoe yctpoiictBo (TY) cocroutr u3 natu oxaumHakoBbix | OIIK-1 Vi
3JIEMEHTOB, HE3aBUCUMO paboTaroIuX Apyr oT apyra. Beposr-
HOCTb OTKa3a Kakaoro aneMeHTa 3a Bpemst T pasna 0,3. Haiitu
BEPOATHOCTH TOT'O, UTO 3a BpeMs T OTKaxyT:
a) TP DJIEMEHTA;
6) He MEHee TpeX IEMEHTOB;
B) MEHEE TPEX AIEMEHTOB.
15 | pasnoxuts (GyHKIMIO y=1-x4 psan @ypee 110 CMHycaM Ha OT- OIIK-1 vl
pe3ke [0, TE].
16 | JIBa paBHOCWIBHBIX IIaXMAaTHCTa UrparoT B maxmarel. Uto Bepo- | OIIK-1 Vi
ATHEE, BBIUTPATh JBE MaPTHH U3 YEThIPEX WIM TPU MApTUU U3 Le-
ctu?
17 | Haiitu paguyc cXOIMMOCTH CTENEHHOro psiia u onpenenuts tum | OIIK-1 V1
n
© 4
> —x"
CXOIMMOCTH Ha KOHIIAX MHTEpBala cXoaumoctn N=1 n
18 | Haiitu mapamerp @ u M(X) mo u3BecTHO# utotHocTH Bepost- | OIIK-1 H1
HOCTH CIly4aliHON BEJIMYUHBI X:
F(x) = a(x2 +2X), ecm 0<x<1;
0, ecn ¢[01].
19 | [IBa cTpenka mpou3BOAAT 1O OJHOMY BeICTpeny. BepostHocts mo- | OIIK-1 H1
NaJaHusl B LENb [IEPBOTO U BTOPOro crpenkoB pasHel 0,9 u 0,5 co-
OTBETCTBEHHO. HailTu BepOATHOCTH TOTO, UTO IeNb OyaeT mopa-
’KEHA TOJIBKO OJTHUM CTPEIIKOM.
20 | HempeprwiBHas ciydaitHas BenmmunHa X paBHOMepHO pacnpenenena | OINK-1 V1

Ha oTpeske [3;8]. CocTaBuTh PyHKIMIO pacrpeieleHus: BEpOsITHO-
creit F(X) u dynkumto miotaoctH f(X).

5.3.1.3. Bonpocsl K 3a4eTy ¢ OlleHKOii

He npenycMoTpeHsI.

5.3.1.4. Bonpocsl Kk 3a4eTy

He npenycmotpensl.

5.3.1.5. [lepeyeHb TeM KypCcOBBIX MPOEKTOB (PadoT)

He npegycmotpensl.

5.3.1.6. Bonpocsl k 3a1uTe KypcoBOro npoekta (padors)
He npenycMoTpeHBL.




Crpannua 29 u3 47

5.3.2. OneHOYHBIC MATEPHAJIBI TEKYLIEr0 KOHTPOJIS

5.3.2.1. Bonpocsl TeCcTOB

Komme-
No Conepxanue TeHms naK
Paznea 1. JIuneiinas aareopa u aHaJUTHYECKAsi TeOMeTPHUsl
Omnpenenurenb 1) 05 3) 1 OIIK-1 31
1 -3 0 2) O 4) -2 V1
1 o 2 5 |0pu a=0 pa-
0 0 2« 1|
BEH...
Onpenenuresb 1) -1 3) 5 OIIK-1 31
-2 1 1 2) 1 4) -5 Y1
2. 3 2 1 paB€H. ..
0O 1 O
JlaHbl MaTpHUIIBI 1 0 OIIK-1 31
A:[—l 1 | 82[1}“)_ 1) (8}’ 2) (8)’ Vi
3. 0O 4 2
raa matpunia C=A-B mmeer 3) (8} 4) (1 8)
BUJI... 1
4 | Amna Bexropa a=3i-4j 1) -5 3) 25 OIIK-1 31
: 2) 14 4) 5 V1
paBHa...
Janbl Bektopel @ = (1,0;2) u 1) 3 3) 0 | OIIK-1 31
5. | b =(2;3,—1), Toraa nx ckamspHoe 2) 5 4) 7 vl
IPOU3BEJICHNE PABHO. ..
Jlausl BekTopel @ = (8;4;1) u 1) 16i —8j+k OIIK-1 31
6 b =(2,-2;1), Torna ux BekTopHOE | 3) —6i + 6]+ 24Kk vl
" | npousBeeHNE UMEET BHI. .. 2) 2i-6]j-—24k
4) 6i —6])—24k
[Ipn kakux 3Ha4eHUSIX O U [} BEk- ) a=2 B =4 OIlK-1 31
TOPHOE TPOU3BEJCHHE BEKTOPOB ’ H1
7. a={4; a;6} u b={2; 1; B} pas- 3 a=2, p=I
HO HYIIO? 2) a=2, P=173
4) a=2, B=3
[Mnomane Tpeyrombauka ABC, | 1) 1 3) 8 OIlK-1 31
8. |rme A@l2),B(4,3),C(-12) pas-|2) 10 4) -2 Y1
Ha...
PemenneM cucteMbl TUHEHHBIX 1) x=-10, y=-3 OIIK-1 31
o | ypaprermii 2x -7y =1 2) x=-3, y=-10 V1
' X — 4y =2 3) X:10, y:-3
4) x=-10, »=3
SABIISIETCS ...
dopmyiibl BUIA X = ﬁ s pe- OTIK-1 31
J7A 1)  TpeyroabHUKOB
10. | meHus cuCTEMBI JUHEHHBIX YpaB- 2) Kpamepa

HEHHUU 4Yepe3 OINpEeNesUTeNN Ha3bl- 3) I'aycca
BAIOTCSl JOPMYIIaMH. .. 4)  Jlammaca
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JlaHa cucrema JIMHEWHBIX ypaBHe- | 1) -7 OIIK-1 31
HUI 2) -7 V1
11. { X+Ty=3, CucreMa He MMeET Z; 71/7
—X+ay=>5.
peLIeHH Ipu a=...
Omnpenenuresab OCHOBHOH Mmatpu- | 1) 10 OIIK-1 31
bl CHCTEMbI JIMHEHHBIX ypaBHE- | 2) 8 Vi
~2y+6=0; 3 76
12. HUMN _y_22+3=0, 4) 80
2x+4y=1
paBeH. ..
JlaHbl TOUKH OIIK-1 31
A(2;-1), B(10;5), C(10;-1). 1) 14 Vi
13. | Onpenenuts amuny orpeska AC :23; 160
4) 8
HopMaibHblii BEKTOP IIIOCKOCTH 1)  (6;-7;--10) OIIK-1 31
14 6x —7y —10z — 2 = Oumeer koop- | 2)  (-7;-10;-2) V1
" | auHaTsI... 3) (6:-10;-2)
4)  (-6;7;10)
Paccrosiaue ot touku A(0,3,-5) | 1) 21 3) 21/49 OIlK-1 31
15. | 1o miockoctu 2X+3y+62 =0 2) 7 4) 3 vl
paBHO. ..
YcTraHOBUTE COOTBETCTBHE MEXay | 1) (0,0,0) OIIK-1 31
yYpaBHEHUEM IUIOCKOCTH M TO4YKa- | 2) (1,1,0) V1
MH, KOTOPBIE JICKAT B ATHX ILIOC- | 3) (1,11
KOCTSIX 4) (-2,0,0).
16. | 1 2x+y-3z+4=0
l3: x+y—-2=0
l,; —x+8y—-5z2=0
ly: 2x+y+2z-4=0
Cpeau mpsimbix |y @ x+3y-5=0, I: | 1) Iy uly, 2) |, uls, OIIK-1 31
17 2x+6y-3=0, I3: 2x-6y-3=0, I3 : - |3) I3 uly, 4) |y ul; Vi1
" | 2x+6y-5=0 mnapamienbHbBIMH  SIB-
JISIFOTCSL. .
Ecnu ypaBHenue rumepOounsl ume- | 1) 3 3) 9 OIIK-1 31
2 y2 yl
18. | er Bug T 1 To mmmma ee | 2y 16 4) 4
MHHMMOM TIOJTYOCH PaBHA
YpaBHEHHNE KPUBOIA, H300paKeH- 1) x* N v 1 OIIK-1 31
HOM Ha pUCYHKE 9 4 Vi
= ) X ¥
19. -3‘\|_/3 > ? i
MMeeT BU/I. .. 2 3) X .Y 4
3 2
4) Lz _ Lz -1
2 3
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Xx-1 y+4 7z OIIK-1 31
[lpsmass ——=-"——=— Tma- Vi
a 2 3
1) 9 3) -9
20. | pamenpHa IIOCKOCTH
2) 1 4) -21
X—3y+5z2=0 mnpu a pas-
HOM....
Pa3jen 2. MaTemaTnuyeckuii aHaus
Kaxkue n3 ¢pyHkIuii sBisroTcs o6ec- 1 X 5 X—2 31
21. | KOHEYHO MaJIbIMH B TOYKE X = 27 ) x_2' ) x OIIK-1 H1
3) cos(x-2), 4)sin(x-2)
Hana pynkuus 1) [-5;+0) OIlK-1 31
y=vxZ +x—64+5.Tormaee06- |2) (—oo;—1]U[2;+00)
22 | JIaCTBIO 3HAYEHUH SABIIAECTCA MHO- )
JKECTBO... 3) (\/6 + 5;+0)
4) [5;+0)
Jlns ipoOHO-paroHanbHoi GyHk- | 1) X=-2 3) x=0 OIlK-1 31
2 Vi
23. | 1UH y = > TOYKaMH pa3phl- 2) x=1 4) x=-1
X® +2X
Ba SIBJISIFOTCA. . .
3HaycHHe npenena | 1) 0 3) 1 OIIK-1 31
24. | .. sin3x 2) 1/4  4) 3/4 H1
lim paBHoO. ..
x—0 4X
3HaueHue npenena | 1) 0 3) o0 OIIK-1 31
o5 2 2) 4 4) 2 H1
| lim paBHoO. ..
x—>2 X—=2
3HaveHue npexena | 1) 0,2 3) 0,3 OIIK-1 31
2
26. | L X“+AX+3 apo 2) 04 4 0,5 HI
x—>-3 X% +x—6
3HaveHue npenena | 1) 25 3) 0 OIIK-1 31
2
27. | oo 5X°43v=2 papyo. 2) 14 0 Hl
x—o 2x° + x +8
Y cTaHOBUTE COOTBETCTBUS MEXKAY 1 2X OIlK-1 31
(lngKL[I/ISIMI/I Y UX TIPOU3BOTHBIMU ) 1+ x* H1
28. | " 2) 5c0s(5x+1)
y=sin(bx+1) 3) 3™
y=arctg(x’)
[Ipou3BoHast MPOU3BEACHUS 1) 4x®cosx OIlK-1 31
- X* SiN X pasna. . 2) x°(4sin X + xcos X) Hl
3) x3(sin x+ xcos X)
4) x3(4sin x — xcos X)
[IponzBogHAst BTOPOTO MOPSIIKA 1 1 OIIK-1 31
ki Y = IN 3X umeer ) ——=% 3) =z H1
39, | &y Y X X
" | BHL... 1 3
2) ——— 4) =
) 3x° ) X
3aKoH JBUKEHUS] MaTepUaIbHON 1) 11 OIlK-1 31
31. | TOYKH UMEET BUL 2) 9 H1

3) 13
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x(t) =4 +10t +e’*, rae X(t) —xo- | 4) 75
Op/IMHATa TOYKHA B MOMEHT BpeMe-
uu t. Torma ckopocTs TOUKH 1pH t
=7 paBHa...
Jlan pagmyc-BexTop aBwkymekica | 1)  2f + 2] OIlK-1 31
B HpOCTp;aH(-J_TBe "I;O‘II_-(I/I ~ 2) 6 +2j+K Vi
I71a BEKTOP YCKOPCHHS B MOMCHT | 4 i+ j+Kk
BpemeHu t= 1 umeer BUJ...
HaI/ITI/:Ig MIPOU3BOIHYIO QYHKIIUH 1) 3X2 In3x + X2 OIIK-1 Is;ili
y=Xx"In3x 2) X2
33. )
3) 3Xx
2 3
4) 9x“ In x + 3x
Haiitu nponsBoanyto GpyHKIUN x2 41 OIIK-1 31
2 1) —2xe H1
X+l
y=¢ 2) ex2 +1
34. )
3) xe X +1
2
g  2xeX
3HaueHUE MPOU3BOAHON (PYHKIIHH 1) 13 3) 7 OIIK-1 31
10x +1 HI
35. y= 0 B TO4Ke Xx=0 paBHO... 2) 9 4) 10
eSx
[Ipou3sBoaHas BTOPOro HOPsIKa 1) —4sin 2X OIIK-1 31
dynxiuu Y =SiN 2X pasHa... 2) 8sin X H1
36. !
3) 4sin 2x
4) —8sin X
Haiit Touky Mmakcumyma QyHK- 1) x=-4 3) x=-3 OIIK-1 31
wn Yy =2x2 +3x2 —72x+7 |2 =3 4) x=4 H1
Uro onpenensercs BbIpaKECHUEM 1) YcnoBHbI 9KCTpEeMyM OIIK-1 31
Zy COSa + 2y, COS B2 2) I'paguent
38. 3) Yacrslii tuddepeHunan
4) TIpou3BojHas IO HANpaBie-
HUIO
YacTHas mpou3BOIHAs BTOPOTO 1) 4y3 OIlK-1 31
nopsiJiKa Z; byHkIMN Z = X2 y3 3 2 9 vl
y 2)  2xy° +3x°y
39. | paBHa... 5
3  2xy
2 6xy°
Toukoit sxcTpemyma QyHKIUU 1) M(2; -4) OIIK-1 31
_av2 2 2) M(1; -2) V1
Z=9X"+y“ +18x—-4y+7
0 g d D M2 4)
ABIISICTCA TOYKA. .. 4) M(-1; 2)
41 Haiitu kputnyeckyro Touky ¢pyHk- | 1) M(2; 5) 3) M(3;7) OIlK-1 31
" | umn 2) M(3; 5) 4) M(7; 5) M
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z=2x? —2xy+3y2 —18x-16y+7

YacrtHas npousBogHas GYHKIIUH 1) 0 OIIK-1 31
42 z = x" cos’ y mo nepeMeHHoOi1 Y B 2) 4 vl
: 3) -1
- 72— IS
TOYKE N [1, 2) paBHa 4) 1
MHOXECTBO MEPBOOOPA3HBIX 1 3y OIIK-1 31
y 3x 1) —-e"+C H1
dynximit f(X) =€" umeer 3
BULL... 2) e3X e
43. 1
3) §e3x +C
4 3¥+cC
Heomnpenenenublii HHTErpain 1) —cos(5x+3)+C OIIK-1 31
ISln(5X+3)dX PaBCH... 2) —COS(5X2/2+3X)+C H1
44. 3) -1/5cos(5x+3)+C
4) —1/5c0s(5x%/2+3x)+C
OrnpenenieHHbIN UHTErpa 1) 118 3) 123 OIIK-1 31
5 HI
45. j(3X2 +2)dx paseH... 2) 132 4) 138
1
OrnpeienieHHbIN UHTETPa 1 3) 1/3 OIIK-1 31
eln3 Hl1
46. jln—xdx paBeH. . 2) 1/4 4) 4/3
1 X
Boruncnuts miiomans Gurypsl, 1) 12 3) 14 OIIK-1 31
orpaHuyeHHoM rpadukom GyHK- H1
47 ) 2) 15 4) 18
mn Y =Xx" + 2x, oceto Ox n
psiMOit x=3
Pa3nea 3. luddepennnanbHbie YpPABHCHHS U PAABI
CXOOammMuca  SABIISIFOTCA  Heco0- . 0 ,% OIIK-1 31
CTBEHHBIC UHTETPAJIHL. .. 1) J. X dx 2) .[ X 2dx H1
48 ]+-oo 1 +:o
3) I x “dx 4) J. xdx
1 1
HNano muddepeHmansHoe ypaB- X2 OIIK-1 31
, 2 1) 1+ X+ > 3) H1
werme © 0 > mpu y(0) =1. s
Torna mepBele Tpu ujeHa pasio- | 1+ X+ L
49, | )KEHUSI €r0 PEeIICHUs] B CTETICHHOU 6 , ;
Pl UMEIOT BUL 2) 1+x+ X + X 4)
2 6
2
-1+ X+ x
Hano nuddepeHmaibHoe ypas- OIIK-1 31
50, | HEHHEX y'=ympu y@)=1.To- |1) D 3) C H1
" | roa vHTErpanbHas KpuBas, KOTO-
past ompeiessieT penieHne 3TOTo 2) A 4) B
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YpaBHCHUS, UMECT BUL. ..
YJL A

3 %B

5 C

L D

/_—l

Cpenu  nepeuncinennbix gudde- | 1) x3y'+8y—x+5=0 OIIK-1 31
pCHIIMANBHBIX YpaBHEHUH ypaBHe- q
HuAMH 1-20 nopsaoka sBusiorcs... | 2) y? ™ +x=0
51. 2
3) 2x d—zl + X dy +y=0
dx dx
2
y dy
4) X—5+yX—+y=3
) o Vax Y
Ecmu y(X) — pemieHue ypaBHEHUS OIlK-1 31
y 1) 2 3) 1 H1
52. | y'==, ynoBIeTBOpAIOLIEE YCIO- | 2) 5 4) 4
X
Buto Y(1) =1, Torna y(2) paBHo...
O6miee pemenne auddepernu- | 1) OIIK-1 31
aIbHOTO ypaBHEHUsT Y"=X+2 yzix4+lx3+&xz+C2X+C3 H1
HMeEET BUII... 24 6
2) y= R
53. 24 3
3)
y ERUE NI +C,x+C,
24 3 2
4) y=x"+x*+C,
YacTHOMY pElIeHHIO HEOJHOPOI- OIIK-1 31
Horo nuddepenimanbaoro ypas- | 1) f(x)=Ax? +Bx 3) Vi
54, | HeHus y" =5y’ +6y =Xx+1 1o f (x) = Ae?* + Be®
BUJIY €r0 MPaBOM YaCTH COOTBET- 2) f(X)=Ax+B 4)
CTBYET QyHKIIHUS. .. f(x) = (A + B)
JlaHo nMuHEeWHOe 0THOPOTHOE 1) Clezx +Ce™* OIIK-1 31
muddepeHnranbHOe ypaBHEHHE Ce2+Ce* HI
y"+y'—2y =0, Toraa ero obiiee o y
55. 2) Ce™+C,e
peleHre uMeeT BU. ..
3) Ce+Ce
4) Ce?+Ce™
56 Ecmu z, =1-i, z,=2+i,T10 1) 2-3i 3) 3—i OIIK-1 31
" | z,-z, pasHoO... 2) 3+3i 4) 1-i Y1
Jana dhyHKIMSI 1) 0 2) 3 OIIK-1
f(x) = x%,x e[-r; 7]. Torna xo- 3
57. | abdunment a, paznoxeHus 2 31
' 5 3 — 4 Hl

f (X) B psim @yphe paBeH...
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Pa3nea 4. Teopusi BeposiTHOCTEH

58 BeposTHOCTE 10CTOBEPHOTO COOBI- | 1) 1 3 -1 OIIK-1 31
" | Tus paBHa... 2) 05 4) 0
JlBa cTpenaka MpOM3BOIAT 1O o- | 1) 0,40 OIIK-1 31
HOMY BhICTpeny. BeposTHoCTh TO- | 2) 0,95 V1
majaHus B Ieb MEPBOro U BTOPO- | 3) 0,55
59. | ro crpenkoB paBubl 0,8 u 0,75 co- | 4) 0,60
OTBETCTBEHHO. Torma BepoOsITHOCTh
TOT0, YTO IIeNIb OYyAeT IMOpa)KeHa,
paBHa...
Bpocarot nBe monetsl. CoObiTrie A | 1) cOBMECTHBIMU OIIK-1 31
60 |~ «repb Ha repBoit MOHETE» U B — | 2) 3aBHCHMBIMH Vi
" | «undpa Ha BTOpOI MOHETE» ABISA- | 3) HECOBMECTHBIMHU
I0TCSL. .. 4) He3aBHCUMBIMU
WrpanbHast KocTh Opocaercst oqud | 1) 1/6 3) 1/3 | OIIK-1 31
61 | P33 Torma BEepOSTHOCTH TOTO, YTO | 2) 1/2 4) 5/6 Vi
Ha BEPXHEH TPaHU BBITIAJICT HE Me-
Hee MSATH 0YKOB, paBHA. ..
BepositHocTh mosiBiicHUs1 cOObITHS | 1) 0,24 OIIK-1 31
A B 10 He3aBHCHUMBIX UCTIBITAHUSIX, | 2) 2,4 Vi
62 | MPOBOTMMBIX TIO CXeMe bepuymy, | 3) 0,12
" | paBua 0,6. Toraa qucnepcus yucia | 4) 1,2
MOSIBIICHUH  ATOTO COOBITHS paB-
Ha...
Crpaxyercs 1200 aBTOMOOUIIEH; OIIK-1 31
CUMTAETCS, YTO KaKIbld W3 HUX | 1) HHTErpanbHyo Gopmyny Vi
MOJKET TONacTh B aBapHiO C BEPO- MyaBpa -  Jlamnaca
stHocthio 0,01. Jlnst Beruucnenus | 2)  dopmyny [lyaccona
63. | BeposiTHOCTH TOTrO, 4TO KOsmue- | 3)  dopmyny Baiteca
CTBO aBapwuii cpeau Bcex 3acTpaxo- | 4)  dopMysty MOTHOM BEpOsT-
BaHHBIX aBTOMOOWJEH Oyner B | HOCTH
npomexytke oT 20 mo 100, cnemxy-
€T UCTIOJIb30BaTh. ..
A B,C — momapHO He3aBHCHMEBIE OIIK-1 31
coGbiTus. Ux BepositHocTr: p(A) = | 1) 0,24 3) 032 Y1
0,4; p(B) = 0,8; p(C) = 0,3. Yxa- | 2) 0,096 4) 0,12
64. | xuTe COOTBETCTBUE MEKIY COOBI-
THUSIMH U UX BEPOSITHOCTSIMH:
1. A-B 2. A-C 3. B-C
4. A-B-C
B nepBom simuke 7 kpacHbix u 11 | 1) 11+ 9 3) 1 (E L9 OIIK-1 31
CHHHMX IIapoB, BO BTOpOM — 5 18+ 4 218 14 Vi
65 KpacHbIX U 9 cuHux. M3 mnpowus- 2) 11, 9 4 11 9O
" | BOIBHOrO SIIUKA JOCTAIOT OJUH 18 14 18 14
map. BeposTHOCTH TOro, 4To OH
CUHUH, paBHA...
C mepBoro cranka Ha cOOpky mo- | 1) 0, 015 OIIK-1 31
crynaer 40%, co Broporo 60% | 2) 0, 016 Vi
66. | Bcex neraneii. Cpeau aeraneit, mo- | 3) 0,014
CTYNHBIIUX C MEPBOro cTanka 1% | 4) 0,03

OpakoBaHHBIX, €O BTOporo 2%
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OpakoBaHHBIX. Torga BEpOSITHOCTD
TOT0, YTO MOCTYIHUBIIAS Ha COOPKY
JieTals OpakoBaHHAs!, paBHA. ..

YCeTpoicTBO MpeACTaBIsSeT CO00M 3 OIIK-1 31
napajieIbHOe COSTMHEHUE dJIe- 1) (1-p) V1
MEHTOB S,,S,,S, ! 2) 1-3p
3) 1-p°
- 4) P’
67,
Kaxxaplii U3 HUX MOXKET BBIUTH U3
CTpPOsi C BEpPOSTHOCTBIO P. DyHK-
LIMOHUPOBAHHE CHCTEMBbl Hapylla-
€Tcs, €ClIi BCE OHU BBIXOIAT HX
crpos. Torzma BepoOsSTHOCTb IIpa-
BWJIBHOM pabOThI yCTPOMCTBA paB-
Ha...
ITo xaxoit popmyne Berancasercs | 1) M(X)=py+ ps +...p, OIlK-1 31
MaTeMaTHYeCKOe OXKUJaHue AUC- n
KPETHOH CIy4aiiHOW BEMYHHBI X, 2) M(x)= P> Xt pi
68. | 3amaHHON pAIOM pacTpeaeeHus? '::
3 M) -2y
1=
4) M(X) =X+ X +..%,
Ilycts X pauckpeTHas ciydaiiHas OIIK-1 31
BeJIMYMHA, 3aJaHHas 3aKOHOM pac- | 1) 2,2 Vi1
TIpEeCIICHNs BEPOSTHOCTEH: 2) 2
69 X -1 3 3) 1,4
P 04 |06 4) 1
Torna maremaTuyeckoe OXKHu1aHue
9TOM CIIy4allHOM BEIWYMHBI paB-
HO...
JluckpeTrHas cily4aiiHas BEJIMYMHA 1) 02 OIIK-1 31
X 3amaHa 3aKOHOM pacIpe/ieIeHuUs 2) 01'3 V1
BEPOSITHOCTEM: 3) 04
20. X|-2 ]-1 |0 |3 4) 08
p01/03/02]04
Torma maremaTHuecKoe OXKHIaHHE
ciyyailHOM Beln4uHbl YV = 4X — 2
paBHo. ..
I'paduk miuoTHOCTH pacnpenene- OIIK-1 31
HUSI BEPOSITHOCTEH HenpepbIiBHON | 1) 0,20 Vi
CIy4allHOW BeMMYUHBI X, pactpe- | 2) 1
JIeJICHHOW paBHOMEPHO B HHTEpBa- | 3) 0,25
71 | 7€ (-1;4), mmeer BUI: 4) 0,33
. f(x)lb
a
o
1 1
1l 0 i x
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Torna 3HaueHue a paBHo...

HenpepbiBHast ciydaiinas Beauuun- | 1) 1 OIIK-1 31
Ha X 3ajJaHa MHTErpalbHOU (QYHK- | 2) 2 V1
[UCH pacnpeneicHust BepOsATHO- | 3) 3
creir F(X). Torna 3nauenue C pas- | 4) 4
72. | yo...
0, x<£2,
F(x)=4Cx—-4, 2<x<2,5,
1, x>2,5
ITo kako#t popmyiie onpenensercs 1) f(x)=1- e OIlK-1 31
IUIOTHOCTH pactpenenenus f(X) o V1
7 | Clyuaiinoit Bemrambt X, pacnpe- 2) f(x)=1-e
" | JeneHHOM 10 MOKa3aTeIbHOMY 3a- 3) f(x)= g~
KOHY, Ipu X > 0?
4 f(x)=re™
HenpepsiBHas cirydgaiiHas Benu4u- OIIK-1 31
Ha X 3ajJaHa IUIOTHOCTBIO pacmpe- | 1) 12,5 Vi
JeTICHHSI BEPOSTHOCTEH | 2) 25
1 ~C22 . To- | 3) 4
74. | £ (x) = ENe> Ze 2) 5
raa JIUCHEPCUS 3TOM HOPMAJIbHO
pacnpeneneHHON Cciay4dyailHOW Be-
JIMYUHBI PaBHA. ..
HenpepsiBHas cirydaiiHas Benu4u- OIIK-1 31
Ha X 3aJaHa IIOTHOCThIO pacmpe- | 1) 18 Vi
JIETICHUST BEPOSITHOCTEH 2) 3
75| f T DA
: €Y W 4 4
Torna maremaTuyeckoe OXHUIaHUE
3TOM HOPMAJbHO pacipeaeIeHHON
CIIy4alHOM BEJIMYMHBI PABHO. ..
5.3.2.2. Bonpocs! AJisl YCTHOTO ONpoca
No Conepxanue Kowmme- NIK
Tenmms
1 | Onpenenenue MaTpUIIbL. OI1K-1 31
2 | CpoiicTBa ompenenuTeneil. OIIK-1 31
3 | O6parnas Matpuia. Panr MaTpuIisl. OIlK-1 31
4 ®Popmynsl Kpamepa. OIIK-1 31
5 | BexTop. Onepanuu HaJl BEKTOpaMU B T€OMETPUUYECKON opMe. OI1K-1 31
6 | CkansipHoe Npou3BeIeHNE BEKTOPOB. OIIK-1 31
7 | BexkTopHOE npou3BeieHNE BEKTOPOB. OIIK-1 31
8 | CmemanHOE MPOU3BEICHNE BEKTOPOB. OIlK-1 31
9 | YpaBHeHHe NpsSMOM, IPOXOIAIIeH yepes JIBE 3aaHHbIe TOUKH. OIIK-1 31
10 | Dnwrc. OIIK-1 31
11 | OKpy>XKHOCTb. OIIK-1 31
12 | OcHOBHBIE TEOPEMEI O TpeIeax. OI1K-1 31
13 | beckoneuno Manble U OeckoHe4HO Oousble (GyHKIMH U uXx cBoil- | OIIK-1 31

CTBa.
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14 | IlepBblii 3aMe4aTENbHBIN IpEAEI. OIIK-1 31
15 | OnpeneneHue HENPEPHIBHOCTH QYHKIIUH B TOUKE. OIlK-1 31
16 | Touku pa3peiBa GYHKIMH U UX KJIACCH(PHUKAINSL. OIIK-1 31
18 | Ompenenenue TpoW3BOIHOM, ee reomerpuueckuii u ¢usnueckuit | OITK-1 31
CMBICIL.
19 | IIpousBoaHbIE OCHOBHBIX AJIEMEHTApHBIX (pyHKIMHA u mpaBmna aud- | OIIK-1 31
(hepeHIpoBaHUsI.
20 | duddepennman GpyHKINH. OIIK-1 31
21 | OcHoBHBIE TeopeMbl TU(DPEPEHITNATBHOTO HCUNCICHUS. OIIK-1 31
22 | Onpenenenne QyHKIIMH HECKOJIBKHUX MEPEMEHHBIX OIIK-1 31
23 | Ilpon3BoaHas O HAIIPABJICHUIO. OIIK-1 31
24 | I'pagueHT QyHKINU. OIIK-1 31
25 | Tabmuia OCHOBHBIX HEOIIPEICICHHBIX HMHTETPAJIOB. OIIK-1 31
26 | OCHOBHBIC METOJIbI HHTETPUPOBAHMSI. OIIK-1 31
27 | Kiaccel HHTErpUpyeMbIX (QYHKITHIA. OIIK-1 31
28 | OcHOBHBIE CBOMCTBA ONPEEICHHOTO HHTErpaa. OI1K-1 31
29 | 3amaya Komu, ycioBwsl CyIIeCTBOBaHUS W €AMHCTBEHHOCTH ce pe- | OITK-1 31
IICHUSI.
30 | OcHOBHBIE CBOICTBA CXOASIINXCS YUCIOBBIX PSIOB. OIIK-1 31
31 | HeoOxoaumplii MpU3HAK CXOJUMOCTH YMCIOBOTO psia. OIlK-1 31
32 | [Ipu3Haku cpaBHEHHUS CXOAWMOCTH PSJIOB € MOnoxkuTenbHbMH wie- | OITK-1 31
HaMH.
33 | Ilpusnak JlanmamoGepa. OI1K-1 31
34 | Ipuznak Komm. OIlK-1 31
35 | UnTerpanbHblil NpU3HAK CXOJIUMOCTH. OI1K-1 31
36 | IIpu3nak JleitOHuma. OI1K-1 31
37 | Tpuronomerpuueckuit psia. Koopdurnmentsr Oypoe. OI1K-1 31
38 | IlonsTue coObITHS, KIacCupUKaIUs COOBITHH. OIIK-1 31
39 | Kimaccudeckoe ornpejiesieHue BEpPOsSTHOCTH. OI1K-1 31
40 | I'eomeTpuyeckoe onpesiesieHue BEpOSITHOCTH. OIIK-1 31
41 | Cratuctuyeckoe onpeeseHie BEpOITHOCTH. OI1K-1 31
42 | TeopeMbl CI0KEHUS] BEPOSITHOCTEH. OIIK-1 31
43 | YcnoBHas BEpOSTHOCTh. TeopeMa YMHOXKEHHS BEPOSITHOCTEH. OI1K-1 31
44 | ®opMyiia NOJHOM BEPOSITHOCTH. OI1K-1 31
45 | CayyaiiHble BEJIMYMHBI TUCKPETHOTO U HEMTPEPHIBHOI'O TUIA. OIIK-1 31
46 | YucnoBble XapaKTEPUCTUKH CIyYaiHBIX BenmuumH: MaTematmdeckoe | OINTK-1 31
OXKHUJIaHUE, IHUCIIePCHUsl, Cpe/IHee KBaIPpaTHYECKOE OTKIOHEHHE.
47 | PaBHOMEpHBIN 3aKOH paclpeiesIeHUs OIlK-1 31
48 | HopmasbHbIHM 3aKOH pacnpesieseH s, OIIK-1 31
5.3.2.3. 3agauu A9 NPOBEPKH YMEHUI M HABBIKOB
Ne Copepxanue Kowme- NJaK
TEHITHSI
1 x+y= 3 OIIK-1
Pemmnte cucremy ypaBHEHMIt 2x—y+z=3 ¢ NOMOLIBIO 31
3x+ y—z= 2 V1
dbopmyn Kpamepa.
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Haiitu yron A B TpeyronbHuke ¢ BepmnHamu A(-2,1), B(0,6), | OIIK-1 31
C(4,-1). Vi
3 | Pemuth cuctemMy ypaBHEHUH C TOMOIIBIO 0OPaTHOW MaTPHIIBL: OIlK-1
x+y= 3 31
2x—y+z=3. V1
3x+y—z=2
4 . OIIK-1
Haiitu npousBonnyto GyHKIMH y = (4arcsm 2x 4 tg3x)4. 3 11
5 | Haiitu mmomaapb TpeyrojabHuKa ¢ BepiirnaaMu A(2,-3,5), OIIK-1 31
B(0,3,6), C(2,2,1), ucnosib3yst BEKTOPHOE NMPOU3BEICHHE. \al
6 2 4. OIIK-1
Haiirn  lim ~ X 12 31
x—>-2 ~/1-4x -3 HI
7 _(x+ign)? OIIK-1 31
Haiitu npoussoanyto GpyHKIUN y= 4xe 2 H1
8 32-10 OIIK-1
B 41 35 31
BIYUCIUTH OIPEACTUTENb .
P 73 25 Vi
83 4 0
9 xX+y= 3 OIIK-1
Pemnth cucremy ypaBHeHU 2x—y+z=3 31
3x+y—z=2 H1
MeroqoM ["aycca.
AT IPOM3BOIHYIO QYHKIMH ) = \ W . Vi
11 i . . 2 _4 OIIK-1 31
HWTH TIpenen _.
P x—-2/1-4x -3 vl
12 | Peuts muddepeHnraIbHOe ypaBHenue | OIIK-1 31
y"+6y'+9y=10sinXx. H1
13 . xdx OIIK-1 31
Haiitn nnterpan [—————. V]
(x—2)(3x+4)
14 | Haiitu yacTHble Npou3BOJHBbIE NepBoro nopsaka ot ¢yskmuu | OIIK-1 31
z =sin(cos3x—tgy). vl
15 | B xopoOxke 5 Genbix u 10 yepHbIx mapoB. Hayran BerHuMaercs 3 | OIIK-1 31
H1

mapa. KakoBa BeposITHOCTh TOTO, YTO XOTS Obl OJIMH U3 HUX Oe-
JIBIM.
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16 | Haiitu mnapamerp ¢ U MaTeMmaTudeckoe oxujpanue ciydaitnoi |  OIIK-1 31
0, npu X<0 Vi
BEJIMUUHBL, JUIsl KOTOPOH F(x)={ax?, mpu 0<x<4-
1, npu X > 4.
18 | Pasnoxuth pynkuuo Yy =1—Xx B psag Pypwe no curycam Ha or- |  OIIK-1 31
peske [0, t]. Hl
19 w0 12 OIIK-1 31
HccnenoBaTh Ha CXOIUMOCTD PSifg > —. Hl
n-14"
20 | HaiiTu paguyc CXOAMMOCTH CTETICHHOTO PsAJIa i OIPEICIIUTh TUIT OIIK-1 31
o AN HI
CXOJMMOCTH Ha KOHIIAX HHTEpBAla CXOAUMOCTH Y —X.
n=1 N
21 |IlpoBepuTh  HEOOXOAMMOE  YCJIOBHE  CXOJIUMOCTH  psja OIIK-1 31
© n?+1 Hl
no14n+2
22 | HempepwiBHasi ciyvaiiHas BennuuMHa X paBHOMepHO pacmpene- | OIIK-1 31
nena Ha otpeske [3;8]. CocTaButh QyHKIMIO pacHpeieleHus Be- vl
positHocteit F(X) u ¢pynkimro miotnoctH f(X).
23 | Haiitn pelieHue mdQepeHInaIbHOTO ypaBHenus | OIIK-1 31
y'= xS + y2 —e*, y(0)=1, B BHje CTENeHHOro psna (orpa- H1
HUYUATHCS TPEMsI HEHYJICBBIMH WICHAMH PSINIA).
24 | HaiiTh MareMaTH4ecKoe OXKUJIaHUE CIyYaiHON BETHMYWHBI, JJIS OIIK-1 31
0, npu X <0 Vi
KOTOpOH X2
F(x)=<—, opu 0<x<4
) =175 p
1, npu X > 4.
25 | Jlnst TUCKpeTHOH CITy4aifHO# BeTMYHNHBI OIIK-1 31
Vi
X 8 4 6 5
P 0.1 0.3 0.2 0.4
HAWTH JUCTIEPCUIO ABYMSI CITIOCOOAMHU.
26 © n4t2 OIIK-1 31
Hccnenosath Ha CXOAUMOCTD PSI - H1
n=1 3
27 | HempepsiBHas ciiyyaiiHast BenuunHa X pacrpenenesa no noka- | OIIK-1 31
3aTeTbHOMY 3aKOHY ¢ mapamerpoM A =7. COCTaBUTH (yHKIIHIO Yl
pacnpezenenus BepositHocteit F(X) u dpyukipro miotaoctH f(X).
28 | CnyuaitHas BenMuMHa XpaclpeJesieHa 1o HopMaibHoMmy 3akoHy | OIIK-1 31
¢ mapamerpamu a=10 u o©=2. Halitu nuana3zoH u3MEHEHUs V1
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CIIy4alHOM BEJINYHHBI.

29 | Haiitn mapamerp @ u M(X) mo u3BectHOM muotHocTH Bepo- | OIIK-1 31

SITHOCTHU CIIy4anHOM1 BEJIMYHMHBI X: Y1
F(x) = a(x2 +2X), ecm 0<x<1;
0, ectn ¢[01].

30 | B nmepBowMm simuke 2 GenbiX ¥ 8 YepHBIX 11apoB, BO BTopoMm 3 G6e- |  OIIK-1 31
IbIX ¥ 5 depHbIX. M3 kaxaoro sAmuka BeIHYIX 110 mapy. Kakosa Vi
BEPOSITHOCTb, YTO BBIHYJIM OJIMH O€NbIil ¥ OJIMH YEpHBIN.

31 | HaiiTu BepOSTHOCTh OTKJIOHEHHSI HOPMAJIBHO pacripeieleHHON OIIK-1 31
Clly4aiiHOH BesqnuuHbI ¢ mapametpaMu M (X)=-4, D(X)=4 Vi
OT MaTeMaTHYECKOTO OKUIAHUS HAa BEIUYHHY, HE TIPEBBIIIA0-
yto 5.

5.3.2.4. Ilepeuennb TeM pedepaToB, KOHTPOJIbHBIX, pacueTHO-TpaguIecKHX padoT
He npenycmorpensl.

5.3.2.5. Bonipochl 1J1s1 KOHTPOJIbHOM (pac4yeTHO-Tpagu4ecKoii) padoThl
He npexycMoTpeHH.

5.4. CucreMa oOleHUBAHUA JOCTHIKEHUA KOMIIETEHIMIA

5.4.1. OneHka 10CTHXKEHNS KOMIIETEHIIMH B X0/1€ l'lpOMe)KyTO‘lHOﬁ arrecranmumn

OIIK-1 Cnioco6eH pemiaTh TUIIOBBIC 3a7a4K MPOGECCHOHATBHOM JISATEILHOCTH Ha OCHOBE
3HAHWW OCHOBHBIX 3aKOHOB MaTEMAaTUYCCKUX U €CTECTBCHHBIX HAyK C MPUMCHCHHEM
MH(OPMAIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH.
Nunukatopel noctmxeHus kommerennun OITK-1 Homepa BompocoB u 3ama4
Kon Coneprxanue BOTIPOCHIK 3a71a49M K 3K3aMeHY
IK3aMCHY
OCHOBHBIE MTOI0KEHUSI MAaTEMATHKH. 1 cemectp: 1-40;
31 2 cemectp: 1-34;
1 cemectp: 1-32;
Hcnonp30BaTh 3HAHUS MMOJI0KEHUNA MaTeMa- 1 cemectp: 1;4-7;9-
TUKHU U1 pEUIEeHUs CTaHAApTHBIX 3a/Jad B 11;13;14;16;17;19;
V1 00J1aCTH arpOMHKEHEPHUH. 2 cemectp:
1,4;9;10;12;16;17;19;
3 cemectp:
1,6;8;10;12;14-17;20.
Pernrenns THIIOBBIX MaTEMATHYECKHAX 3a1ad. 1 cemectp:
2;3;8;12;15;18;20;
1l 2 cemectp: 3;5-
8;11,;13-15;18;20;
3 cemecrtp: 2-
5;7;9;11;13;18;19.

5.4.2. OuneHka 10CTHKEHUS] KOMIIETEHIIHIi B X0/1e TEKYIIer0 KOHTPOJIs

OIIK-1 CnocoOeH pemiaTh TUIIOBBIE 3a/1a41 TPOPECCHOHATIBHOM 1eATEIbHOCTH Ha OCHOBE
3HAHUN OCHOBHBIX 3aKOHOB MaT€MAaTUYECKUX M €CTECTBEHHBIX HAYK C PUMEHEHUEM HHPOP-
MaIlMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.
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Nunukatopel noctmxenus kommnerenuun OITK-1 Homepa BonpocoB u 3a1a4
BOIIPOCHI SazatH U
Kon Coneprxanue BOTIPOCHI YCTHOT'O 1POBEPKH
TECTOB YMEHHI U
orpoca
HABBIKOB
31 | OCHOBHBIE MOJIOXKEHUS MATEMATHUKHU. 1-75 1-48. 1-31
Hcnonp3oBare 3HaHWUA IooXKeHuit Mare- | 1-9; 11-20;
MaTHUKH IS PEIICHUs CTAaHIAPTHBIX 3a1a4 B | 23; 32; 39- 1-5:; 8; 10-
VY1 | o6nacTu arpoMHKEHEPHUHU. 42: 54; 56; 16; 22-25;
59-67; 69- 27-31
75
Pemtenys TUIIOBBIX MaTeEMAaTUYECKUX 3aad. 7:21; 24;
25-31; 33- .= a.
H1 37; 43-50; 6 ;’19'2;8'
52; 53; 55; '

57

6. YueOHO-MeTOAMUYECKOe U MH(OPMAIITHOHHOE O0ecTiedeHne JUCIUILTUHbI

6.1. Pexomenayemas qureparypa

No bubnmorpaduyeckoe onvcanue Tun m3nanus Brn yaebnoit

JINTCPATYPhbI
Bnosun A. lO. Beicmias maremarnka. CtaHnapTHbIC
3aJjaud ¢ OCHOBaMH T€OpUHU [INEKTPOHHBIN pecypc] /

1. | A. 1O. BnoBun, JI. B. Muxanésa - Cankr-IletepOypr: VYuebHoe OcHoBHas
Jlanb, 2022 - 188 c. [OU] [OBC Jlans] URL:
https://e.lanbook.com/book/195419
Bnagumupckuit b. M. Maremaruka. OO0muii Kypc
[DnexTponnsblit pecypc]| / b. M. Bragumupckuii, A. b.

2. | T'opctko, 5. M. Epycanumckuii - Cankt-IletepOypr: VYuebHOe OcHoBHas
Jlanb, 2022 - 960 c. [OU] [OBC Jlans] URL:
https://e.lanbook.com/book/210206
Bricmiass maTemaTMka B arpOMHXEHEpPUHU: ydeOHOe
nocoOue Juisi 00y4yarolMXcsl arpoOMHXEeHEepHOro (a-
kynbrera / [B. II. [aukuit u ap.]; Boponexckuii

3 rOCYJapCTBEHHBIN arpapHbIi YHI/IBepCI/ITeTV[HO,[[ pen. Vuebioe OcHoBHAS
B. I1. llamnkoro] - Boponex: Boponexckuii rocymaap-

CTBEHHBIH arpapHblii yHuBepcuter, 2020 - 309 c.
[LIUT 21151] [TIT] URL:
http://catalog.vsau.ru/elib/books/b155116.pdf

I'opnau b. A. Teopust BeposiTHOCTEN W MaTremMaTuye-
CKas cTaTucTuka [DnekTpoHHslil pecype] / b. A. T'op-

4. | mau - Cankt-IletepOypr: Jlans, 2022 - 320 c. [DU] VueGHoe OcHoBHas
[9BC Jlanb| URL:
https://e.lanbook.com/book/211082
I'puanesa . B. Maremaruka. Y. 1: yuebHoe nocobue

g | A8 CTYIEHTOB O0uHOM (opMBI OOYUEHHUS arpoOWHKe- VaeBioe OctoBHax
HEpHOTO (akynbTeTa MO HAMPABJICHHUIO MOATOTOBKH
35.03.06 "Arpoumxkenepus" / 1. B. I'punnesa, JI. U.
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®enynosa, A. E. IlomoB; Boponexckuii rocynap-
CTBEHHBIN arpapHbli YHHUBEpCUTET - Boponex: Bopo-
HEXCKHMM IOCYJapCTBEHHBIN arpapHbIi YHUBEPCUTET,
2016 - 213 c. [UUAT 15204] [IIT] URL:
http://catalog.vsau.ru/elib/books/b125310.pdf

I'punneBa U. B. Teopusi BeposTHOCTEHN [DNEKTPOH-
HBI pecypc|: yueOHoe mocobue st 00ydaronuxcs
Oo4HOU (PopMBI OOYYECHHS arpOMHKEHEPHOTO (HaKyIIb-
TeTa Mo HampaBieHUsM MoArotoBku 35.03.06 - «Ar-
pounkenepusi»; 23.03.03 - «Oxkcmyaranusi TpaHC-
MOPTHO-TEXHOJIOTHYECKUX MAITUH U KOMIUIEKCOBY /
N. B. I'punnesa, JI. 1. ®enynora, A. E. [lonos; Bo-
POHEKCKUI TOCYNapCTBEHHBIN arpapHbld YHUBEPCH-
TeT - Boponex: BopoHexckuil rocygapCTBEHHBIN ar-
papHbIi  YHHMBEPCHUTET, 2020 [IIT] URL:
http://catalog.vsau.ru/elib/books/b168595.pdf

Vuebnoe

OcHoBHAasx

Hanunos FO0. M. Marematuka [3J€KTPOHHBIA pe-
cypc]: Yue6Hoe nmocodue / FO. M. Jlanwios, JI. H.
Kypb6enxko, I'. A. Hukonosa, H. B. Hukonosa, C. H.
HypueBa; Ka3zaHckuil HalMOHaJbHBIA HCCIIEIOBA-
TEIbCKUM TEXHOJIOTMYECKU yHHuBepcureT, Kasan-
CKMH HallMOHAJIbHBIM HCCIEA0BATEIbLCKUN TEXHHUYE-
ckuil ynuBepcuter uM. A.H. TymnoneBa - Mocksa:
OOO "Hayuno-uszparenbckuii uentrp NUHOPA-M",
2022 - 496 c¢. [OU] [OBC 3nammym] URL:
https://znanium.com/catalog/document?id=399360

VYyebHoe

JlonoHUTEIbHAS

[Hunayes B. C. Beicias MaTemaTHKa [3J€KTPOHHBII
pecypc]: Yuebnuk / B. C. lllumayes - MockBa: OOO
"Hayuno-uznarensckuit nenrp UHOPA-M", 2021 -
479 C. [DU] [BBC 3HaHUYM | URL:
https://znanium.com/catalog/document?id=364208

VuebHoe

JlononHuTENbHAS

Maremaruka [OnexkTpoHHbl pecype]. Y. 1: meTonu-
YECKUE yKa3aHUs 10 U3YUYEHHIO JUCIMIUIUHBI U caMo-
CTOATENIHOW paboTe 00yyaroMXCsl 0 HAPaBICHUIO
35.03.06 Arpounxenepus / BopoHexckuil rocynap-
CTBEHHBI arpapHbIii yHuBepcurer ; [cocT.. WM. B.
I'punnesa, JI. U. ®enynona, B. I1. Illanxwuii] - Bopo-
HeX: DBOpOHEXKCKMI TOCYyNapCTBEHHBIM arpapHbId
YHUBEPCUTET, 2019 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m151231.pdf

Meroanyeckoe

10.

Maremartuka [OnexkTpoHHbId pecype]. Y. 2: meTonu-
YEeCKHE yKa3aHUs 110 U3YYECHUIO NUCLUIUIMHBI U CaMo-
CTOSITEILHOM paboTe 00YJAIOIINXCS TIO HAIIPABJICHUIO
35.03.06 Arpounxenepusi / Boponexckuii rocynap-
CTBEHHBI arpapHblii yHuBepcurter ; [coct. : U. B.
I'punnesa, JI. U. ®enynosa, B. I1. Illauxuii] - Bopo-
HeX: BOpOHEXCKMI TOCyAapCTBEHHBIM arpapHbId
YHUBEPCUTET, 2019 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m152259.pdf

Metoanueckoe

Matemartuka. Teopust BeposiTHOCTEH [DNEKTPOHHBIM
pecypc]: METOIMYECKUE YKa3aHUsI 10 U3YYEHHIO JTUC-

MeToauueckoe
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[UIUTMHBI ¥ CAMOCTOSITENILHOM paboTe 00ydaromuxcs
no HanpasieHusM: 35.03.06 ArpounxkeHepus u
23.03.03 OKctyaranus TPaHCIIOPTHO-
TEXHOJOTMYECKHUX MAIllMH ¥ KoMILieKcoB / BopoHex-
CKMM TOCYJapCTBEHHBI arpapHbldi YHUBEPCUTET;
[coct. : JI. . DenynoBa, . B. I'punuena, B. II.
[Hankwuii] - Boponex: BopoHexckuil rocynapcTBeH-
HbI arpapubli yHuBepcuter, 2019 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m152262.pdf

Bectark BopoHexkCKOro rocy1apcTBEHHOIO arpapHo-
ro YHUBEpPCUTETA: TEOPETHUUYECKUH U  HAy4YHO-

11. . [Tepnonndeckoe
pakTUYeCKUil sxypHai / BopoHex. roc. arpap. yH-T -
Boponex: BI'AY, 1998-
6.2. Pecypcnl cetu UnTepHer
6.2.1. DjeKTpoHHbIE OUOIMOTEYHbIE CHCTEMBI
Ne HasBanne Pasmenienue
1 | Jlanb https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | OPAUT http://www.biblio-online.ru/
4 | E-library https://elibrary.ru/
5 | DnexkrponnHas 6udaroreka BIAY http://library.vsau.ru/
6.2. Pecypcnl cetu UntepHer
6.2.1. DieKTpOHHBIe OMOIMOTEYHbIE CHCTEMBbI
No Ha3Banue Pa3zmerienune
1 | Jlanb 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 | Dnexrponnas 6udaroreka BIAY http://library.vsau.ru/
6.2.2. Ilpodeccnonasibubie 6a3bl JAHHBIX M HHGOPMALMOHHBbIE CHCTEMbI
No HaszBanue Pa3zmemienune
CnpaBoyHas ipaBoBasi cucrema ['apanar http://ivo.garant.ru
5 CnpaBounass mpaBoBas cucreMa KoOHCYNbTaHT http:/Awww.consultant.ru/
ITmroc
3 [TpodeccrnonanbHbIE CIIPABOYHBIE CUCTEMBI https://Texakcnept.caift/sistema-
«Komekey kodeks
6.2.3. CaiiTbl M1 HHPOPMALIMOHHBbIE MOPTAJIBI
Ne Hazsanue Pa3smemenne
OO6pa3zoBarenbHbIe pecypchl M0 MaTEMAaTUKE www.math.ru
2 WNHuTtepreT 6I/I6UJII/IOTeKa NOMYJSIpHON  U3UKO- http://ilib.mceme. ru/
MaTeMaTHYECKOM INTepaTyphl
3 | caiit 0 pa3zene BbICIIEH MaTeMaTHKH — MaTeMaTH- http://procmem.ru/



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
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http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
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YeCKUU aHaJIn3.

«Pe3onnBeHTaY
yueOHbIE MaTepUaJIbl.

https://www.resolventa.ru/
index.php/lineinaya-algebra -

7. MaTepl/IaﬂbHO-TeXHI/IquKOe H nMporpaMmmMHoe odecreueHue AUCHUIIIMHbBI
7.1. IloMmenmieHus AJ151 BeAeHHs 06p330BaTeHBHOF0 nmpouecca u 060pyLwBaHne

HanMeHoBaHME MOMEIEHUH JIJIs TPOBEICHUS
BCEX BUJIOB yUEOHOU JACSITETLHOCTH, TIPEY-
CMOTPEHHOU y4eOHBIM IUIAHOM, B TOM YHCJIC

MIOMEIIEHUS JIJISi CAMOCTOSITENILHOUN pabOThI, C
YKa3aHHUEM IIepeYHsl OCHOBHOTO 000py/I0Ba-
HUSl, Y9eOHO-HATISTHBIX TTIOCOOMA U UCTIONb-

3yeMOro MPOrpaMMHOI0 00eCIICYCHHUS

Anpec (MECTOIOIOKEHNE) TTIOMEIICHUH JIJIst
MIPOBEICHUS BCEX BHUJIOB YUCOHOI eATeIbHO-
CTH, TIPETYCMOTPCHHON yU4eOHBIM ILUTAHOM (B
clydae peanuzanuu 00pa3zoBaTeNbHOM Mpo-
IPaMMBbI B CETEBOH (hopMe JTOTOJTHUTEIIBHO
YKa3bIBACTCSl HANMEHOBAHUE OPTaHU3AIINH, C
KOTOPOM 3aKJIFOYEH J0TOBOP)

YyeOHass ayauTopusi I TPOBEACHHUS
y4eOHBIX 3aHATHH: KOMIUICKT ydeOHOH MeOe-
7Y, IEMOHCTpaIMOHHOE 000Opy/0BaHue, y4ueo-
HO-HAarJIsIIHBIC TIOCOOUS

VYuebHast ayauTopus UL TPOBEICHUS
yueOHBIX 3aHSITUNA: KOMIUIEKT y4eOHOU mele-
JM, JIeMOHCTPAlMOHHOE OOOpyHOBaHHE U

y4eOHO-HAaTIISAHBIE TIOCOOMS, MPE3CHTAUOH-
HOE 000pYy0BaHUE, HCIIOJIB3yEeMOE IMPOTPaAMM-
Hoe oOecreuenne MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Bbpaysepsl Sunekc bpaysep / Mozilla

Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test
YyeOHass ayauTopus ISl TPOBEACHHS

yueOHBIX 3aHSITUNA: KOMIUIEKT y4eOHOW mele-
7Y, IEMOHCTpaIlMOHHOE 000pyI0oBaHue, y4ueo-
HO-HarJIsIIHbIe TOCOOUS

[Tomernienue a1 cCaMOCTOSTEIFHON pabOTHI:
KOMIUIEKT y4yeOHOM MmeOenu, KOMIbITepHas
TEXHWKAa C BO3MOXKHOCTBIO TOAKIIIOYCHHS K
cetu "HHTepHer" m obecnieyeHUEM J0CTyMa B
AIIEKTPOHHYIO MH(OPMALMOHHO-
00pa30oBaTeNbHYIO Cpeay, MCIOIb3YyeMOe Mpo-
rpamMmMHoe oOecnieuenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, bpaysepst Sunekc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test

[Tomerienue st CaMOCTOATENBHOM padoThI:
KOMIUIEKT yueOHOW MmeOenu, KOMIIbIoTepHast
TEXHUKAa C BO3MOXXHOCTBIO TOAKIIOYEHHS K
cetn "MHTepHer" n obecrnieueHueM JocTyna B
AIIEKTPOHHYIO MH(POPMAIMOHHO-
o0pa3oBaTeNbHyI0 Cpely, HCIOIb3yeMOe IMpo-
rpammHoe obecrnieuenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, bpayseps! SAnnekc bpaysep / Mozilla

394087, Boponesxckas 00y1acth, T. BopoHexk,
yi. Tumupszena, 13,

394087, BopoHexckast 00y1acTh, T. BopoHexk,
yi1. Tumupsizesa, 13

394087, BopoHexckast 00J1acTh, T. BopoHexk,
yi. Tumupsizesa, 13, a. 318

3164087, Boponexckas o01acTb, T. BopoHex,
yi. Tumupszea, 13, a.219 (c 16 mo 20 u.)

3164087, Boponexckas o61actb, T. Boponex,
yi. Tumupsizena, 13, a.321 (¢ 16 7o 20 4.)
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Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test

[TomernieHnue U1t CaMOCTOATENBHOM padoThI:
KOMIUIEKT y4eOHOH MeOenr, KOMIBIOTepHAs
TEXHUKAa C BO3MOXXHOCTBIO TOAKIIOYCHHUS K
cetu "MHTepHET" M oOecneyeHrueM JIOCTyIa B
IIEKTPOHHYIO nH(pOPMAIMOHHO-
0o0pa3oBaTeNbHyI0 Cpely, HCIOIb3yeMOe IMpo-
rpammuoe obecnieuerne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, bpaysepst Sunekc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test

3164087, Boponexckas o61actb, T. Boponex,
yi1. Muuypuna, 1, a.232a

7.2. IlporpammHoe o0ecnevyenme

7.2.1. IlporpammHoe odecrnievyeHne 001ero Ha3HAYEHUs

Ne Haszpanue Pa3zmemenune

1 EirrllilzguI/IOHHme cuctembl MS Windows / Linux (ALT K B TokaibHoi cetn BLAY
IMakeTs! oducHbix npunoxenuii Office MS Windows / .

2 OpenOffice / LibreOffice [1K B nokanbHoM cetn BIAY

3 [Iporpammel s mpocmoTtpa (aitnos Adobe Reader / DjVu K B HokaibHoi cetn BIAY

Reader

Edge

Bpayzeps SIunexc Bpaysep / Mozilla Firefox / Microsoft

IIK B noxanpHoOM cetu BI'AY

AnTHBHpycHas nporpamma Drweb ES

IIK B noxanpHoOM cetu BI'AY

[1K B noxansHoOM cet B['AY

Mynetumeaua npourpsiarens MediaPlayer Classic

I1K B nmokansHOM cetu B['AY

ITnardopma onsaitH-06yueHus eLearning server

[IK B noxanpHOM cetu BI'AY

4
5
6 | [Iporpamma-apxusarop 7-Zip
7
8
9

Cucrema komnbrotepHoro tectupoBanust AST Test

I1K B nmokansHOM cetu B['AY

7.2.2. Cnenuajau3upoBaHHOE MPOrPpaMMHoOe obecneueHue

Ne HasBanue Pasmemenue

1 |Cucrema koMmmbroTepHoii anredpsl Mathcad I1K B nokanbHoOM cetu B'AY
2 |Cuctema KOMIbIOTEpHOH anredpsl Maxima I1K ayn. 116, 120 (K1)

3 |ITaker craTucTHYECKON 00pabOTKH TaHHBIX Statistica [1K B nokanbHoM cetn BIAY

8. MexkaucunninHApHbIE CBA3H

JlucuuiuiiHa, ¢ KOTOpou Kadenpa, Ha kotopoii ®HO 3aBeqyromero
HEO00XOIMMO COITIACOBAaHHE NPENOAAETCS AUCLMIUIMHA kadenpoit
b51.0.13. ®uszuka MaremaTuku U GU3NKU [umxkuna JLA.
b1.0.22. Teopernueckasi MEXaHUKa MaremaTuku U GU3NKU [Humxkuna JLA.
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IIpuniaoxenne 1

JIMCT nepruoanvecKuX MPoOBepoOK padoyeil MporpaMMal

H ]/IH(])OpMaIIHH 0 BHCCCHHbBIX UBMCHCHUSAX

JlomKHOCTHOE JTHIIO,
MIPOBOJIUBIIIEE MTPO-
Bepky: ©.1.0.,
JOJKHOCTh

Hara

[TorpebHOCTH
B KOPPEKTHPOBKE yKa3a-
HUEM COOTBETCTBYIOIINX
pas3zenoB padouei mpo-
rpaMMBbI

WNudopmanus o BHe-
CEHHBIX N3MECHEHHSIX
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