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Pabouas mporpamma paszpabotaHa B COOTBETCTBUH ¢ DelepallbHBIM T'OCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAPTOM BBICIIErO 0Opa30BaHUS MO HaIpaBiIeHUIO moAroToBku 35.03.06
ArpouHXeHepusi, yTBEpKACHHBIM IpUKazoM Munuctpa oOpa3oBanus U Hayku Poccuiickoii ®e-
neparmu Ne 813 ot 23 aBrycra 2017 rona.

Pabouasi mporpamMmMa yTBepiKJeHa Ha 3aceqaHuu Kadeapbl MaremMatuku U ¢usuku (mpo-
tokoj Ne 09 ot 18 mas 2026 1.)

3aBenywommii kadgeapoi WM JLA. HlInmkuna

Pabowas mporpamMmma peKOMeHIOBaHA K WCIIOJB30BaHHIO B Y4eOHOM IpOIEcce METOTHYECKON
KOMHUCCHEH arporH)xeHepHoro ¢akynprera (mpotokon Ne 09 ot 20 mas 2026 r.).

IIpencenaresib METOAUYECKONH KOMUCCUH KocTuxkos O.M.

Penensent padoueii mporpamMmbl TexHuueckud aupektop kommanun OOO «Arpo-
JIunep» Munanenko B.A.
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1. O0mas xapakrepucTUKa JUCHUNIHHBI

1.1. Heap tucuunInHbI
enp qucuuruinHb: GOPMHPOBAHUE JIOTUIECKOTO, MATEMAaTHYECKOTO U AITOPHTMUYECKO-
T'0 MBIIUICHHUsS] 00y4aloIerocs; OCBOSHHE HEOOXOIMMOTr0 MaTeMaTHUECKOro amnmapara, IoMora-
IOIIET0 aHAIM3UPOBATh, MOJICIUPOBATh, PEIIATh MAaTEMAaTHUECKHE U MPUKIIAAHBIC 3a1auu; Gop-
MHUpOBaHHE y oOydaroiuxcsi 0a30BOro ypoBHSI MaT€MAaTUYECKOW KYJIbTYphl, JOCTaTOUHOTO JJIS
IIPOJOJDKEHMSI 00pa30BaHus, HAYYHOU pabOThl MIIM TPAKTUUYECKOHN AEATEIbHOCTH.

1.2. 3agaun JUCIUIITINHBI

- opMupoBaHUE TIPEICTABICHHUS O POJIM U MECTE MAaTEMAaTUKH B COBPEMEHHON CHUCTEME
3HAHWM;

- opmupoBaHUE KOHKPETHBIX MPAKTUYCCKUX MPHUEMOB W HABBIKOB TIOCTAHOBKH W pellie-
HUS MaTEeMAaTHUYECKUX 3aJla4, OPUEHTHUPOBAHHBIX HA MPAKTHYECKOE MPUMEHEHHE K PEIICHUIO
TEXHUYECKUX 3324 B 00JIaCTH arpOUMHKCHEPHH;

- opmupoBaHUE HABBIKOB BIIAJICHUS OCHOBHBIMH MaTEMaTHUYECKUMHU METOJAMH ITOCTPO-
SHUS MAaTEMAaTHYECKAX MOJIENIeH MPaAKTUISCKUX CUTYallUi ¢ JAIBHEUIITNM MX pelIeHueM (aHau-
THYECKU WM C TPUMEHEHUEM BBIYMCIIMTEILHOW TEXHUKH HAa OCHOBE MPHUKJIAJIHBIX IIPOrpaMM) ¢
EJTbI0 TIPUHSATHS ONTUMATBHBIX PEIICHHH.

1.3. IlpeameT AUCHUIINHBI
[IpeameT MUCHMIUIMHBI - OCHOBBI TEOPUHU JIMHEWHOW anreOpbhl, aHAIMTUYECKOW T'e€OMEeT-
pHH, MaTEMaTUYECKOTO aHalin3a, Teopun nudQepeHnaTbHBIX YPaBHCHUN, PSAIOB U TCOPUH Be-
POSITHOCTE.
1.4. MecTo 1ucUMIJIMHBI B 00pa30BaTe/IbHOI porpamMme
Jucoumomaa b1.0.12 «MaremaTnka) OTHOCHUTCS K AUCIUILUIMHAM 00sS3aTEILHONW YacTH
omoka «bimoxk 1. JlucuumimHb! (MOTyIIH )».

1.5. B3aumMocBs3b € APYrUM M JUCHUAININHAMMA
Juctunuaa b1.0.12 MaTtemartrka cBsi3aHa CO CICIYIONIUMHU JUCIUIIIMHAMHA Y4eOHOTO
IUIaHa:
— Bb1.0.13. ®usuka

— b1.0.22. Tllpuxiagnas MexaHuka

2. [Inanupyemble pe3yJabTaThl 00yYeHHUs MO TUCHUIIMHE

KomMmnerenmus NHaukaTtop TOCTHKEHUS KOMITETCHIIMHI
Kon CoJiepxanue Kon Conepxanue
31 OCHOBHBIC MOJIOKEHHUS MaTeMa-
Crioco0GeH pemiate THIOBBIE 3a/1a4yd THKH.
npodeccHoHaNbHON /eATeNbHOCTH Ha Hcronp30BaTh 3HAHMS TOJIOXKE-
OIK-1 | ocHose 3HaHWM OCHOBHBIX 3aKOHOB V1 HUW MAaTE€MAaTUKH JUIS pELICHUs
MaTeMaTUYeCKUX M  eCTECTBEHHBIX CTaHJApPTHBIX 3aJa4 B 00IacTu
HayK ¢ MPUMEHEHHEeM HH(OPMAIHOH- arpOMHKEHEPUH.
HO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHH. H1 Pemrennst THIIOBBIX MaTeMaTH-
YeCKMX 3aj1ad.
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3. O0béM qMCUMIVIMHBI M BUABI padoT
3.1. Ounas ¢popma o0y4eHus

CemecTpsbl
ITokazarenu Bcero
1 2 3
OO0r1ast TPyA0EMKOCTD AUCIUIUIAHBL, 3.€./4 108/3 108/3 108/3 324/9
OOmas koHTaKkTHas padora*, u 54,75 66,75 42,75 164,25
O6mas camocrositenbHas pabora (1o y4eo- 53,25 41,25 65.25 159 75
HOMY IUIaHy), 4
KOHTaKTHaflupa6OTa P TIPOBEACHUH yUeO- 54 66 42 162
HBIX 3aHSTUH, B T.4. (4achl)
JIEKIUH 28 34 14 76
MPAKTUYECKHUE 3aHSTHS, BCETO 26 32 28 86
W3 HUX B JOpPME MPAKTUIECKON MOATOTOBKH - - - -
nabopaTopHbie pabOThI, BCETO - - - -
W3 HUX B (JOpME MPAKTHIECKON MOATOTOBKH - - - -
WHIUBUAYaTbHBIC KOHCYJIbTAIIMH ITPH BBI- i i i i
MIOJIHEHUHU KYPCOBOT'O MPOEKTa
WHIUBUAYalbHbIe KOHCYIbTAIIUH MIPH BbI- i i i i
TTOJTHEHUHU KyPCOBOU pabOThI
CaMOCTOHTeJ'II)HafI paboTa mpu MpoBeNEeHUU 35,5 235 475 106.5
Y4eOHBIX 3aHSITHH , 4
KonTakTHas paboTa mpoMexyTO4HOM aTTe- 0,75 0,75 0,75 2,25
cTanuu 00yJaronuxcs, B T.4. (4achl)
TPYIIIOBBIE KOHCYJIbTAIIMH 0,5 0,5 0,5 1,5
KypcoBasi paboTta - - - -
KYpCOBOU MPOEKT - - - -
3a4yeT - - - -
324€eT C OLIEHKOH - - - -
3K3aMEH 0,25 0,25 0,25 0,75
CaMoc“To;ITeJILHa;I paboTa mpH TPOMEXKY- 17.75 17.75 17.75 53,25
TOYHOM aTTECTAIMH, B T.4. (4aChl)
BBITIOJIHEHHE KYPCOBOI'O MTPOEKTa - - - -
BBITIOJTHEHUE KYpCOBOM pabOTHI - - - -
MOJIFOTOBKA K 3aUeTy - - - -
MOATOTOBKA K 3a4€Ty C OI[CHKOM - - - -
MOATOTOBKA K 3K3aMEHY 17,75 17,75 17,75 53,25
dopma MPOMEKYTOUHON arTecTanuu (3a- DK3ameH
4y€T, 3a4eT C OIEHKOW, DK3aMEH, 3aluTa | JK3aMeH | OJk3amMeH | DK3aMeH | DK3aMeH
KypCOBOI0 mpoekTa (paboThl)) OK3amMeH
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3.2. 3aounas popma o0ydeHHs

Tloka3zaTenu 1 Kype 5 Bcero
OOm1ast TPyA0EMKOCTD AUCIUIUIAHEL, 3.€./4 216/6 108/3 324/9
OO0mas KoHTaKTHas padora*, 4 24,5 12,75 37,25

OO6mas camocrosTelnbHas padboTa (1o yueOHOMY TUIaHy), 9 191,5 95,25 286,75

Konrakthas paboTta rpu npoBeJeHUN yU4eOHBIX 3aHATHH, B

T.4. (4achl) 20 12 32
JCKIHU 10 6 16
IPAKTHYECKUE 3aHSTHUS 14 6 20

13 HUX B JopMe NPaKTUYECKOH MOATOTOBKH - - -

nabopaTopHbie pabOThI - - -

13 HUX B JopMe NPaKTUYECKOH MOATOTOBKH - - -

WHAWBUAYAJIbHBIC KOHCYJIbTAllUW ITIPH BBIITIOJIHCHHUU KYyP-
COBOT'O ITPOCKTA

WHAWBUAYAJIBbHBIC KOHCYJIbTAalluW IIPH BBIIIOJTHCHHUU KYyP-
COBOM pabOTHI

CamocrosiTenpHass paboTa MpU MPOBENCHUHU YYEOHBIX 3a-
HATUM , U

156 77,5 233,5

KonTakTHas paboTa mpoMexXyTOYHOH arrecTanuu odyda-

0,5 0,75 1,25
FOLUXCS], B T.4. (4achl)

TPYIIIOBBIE KOHCYJIbTAIIH - 0,5 0,5

KypcoBasi paboTa - - -

KypCOBOW MPOEKT - - -

3a4eT - - -

3a4eT C OLICHKOU - - -
3K3aM€EH 0,5 0,25 0,75

CamocrosiTenbHas paboTa MpU MPOMEKYTOYHON aTTecTa-

35,5 17,75 53,25
1M, B T.4. (4achl)

BBIITOJTHCHUE KYPCOBOI'O IIPOCKTA - - -

BBINIOJTHEHHE KYPCOBOM pabOThI - - -

IMOAroTOBKA K 3a4€Ty - - -

IMOATr0TOBKA K 3a4€TYy C OHGHKOﬁ

MOJITOTOBKA K 9K3aMEHY 35,5 17,75 53,25

DK3aMeH
DK3aMeH
DK3aMeH

dopma NpPOMEKYTOUHOM arrecTanuu (3a4€t (3adeT c | DK3aMeH [JDK3aMeH
OLICHKOH), 9K3aM€eH, 3allliTa KypCcoBOro MpoekTa (paboTsl)) | DK3aMeH

4. Conep:kaHue JUCUUIJIUHBI

4.1. Copepxanue JUCUMILIMHBI B pa3pe3e pa3/iesioB U M0pa3aeioB

Pazgen 1. JIuneiinast asqiredpa U aHAJUTHYECKAs] TeOMeTPHS.

IHoapasznen 1.1. Marpuubl u onpeaenaurtenu. CucremMsl JHHEHHBIX aJIred0panvecKux
ypaBHeHHii. MaTpuiisl 1 onepanuu Hag HUMHU. ONpenenuTenu U ux cBoiictea. OnpenenuTeins N-
ro nopsiaka. MuHopsl u anredpandeckue nononHeHus. O6patHast marpuna. Panr matpursl. Boi-
quciIeHne o0paTHOW MaTpHIlbl ¢ MOMOIIbI0 npoueaypsl ['aycca. CoOcTBEeHHBbIE 3HAUEHUS MaT-
puil. OCHOBHBIE MOHSATHS U ONpeneneHus. Perenue TMHEHHONW CUCTEMBI ¢ TIOMOLIBI0 00paTHOM
MaTpuisl U o popmynam Kpamepa. Teopema Kponekepa-Kanennu. Meron I'aycca u ero uc-
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10JIb30BAHME ISl PELLICHUS U UCCIIEI0BAHUS CUCTEM HAa COBMECTHOCTb.

Hoapa3nen 1.2. Bekropuas anareodpa. [lonsitue BekTopa. JIuneliHple onepalnuu Ha/l BEK-
Topamu. basuc Ha miockocTu U B npoctpaHcTBe. IIpoekuus BexTopa Ha ock. IIpsimoyrosbHas
cucrema koopauHat. KoopauHatel BekTopa v ToUkHd. CKaJlIpHOE, BEKTOPHOE U CMELIaHHOE IIPO-
M3BEJICHUS BEKTOPOB. JInHeitHOe mpocTpancTBo. EBKIHMIOBO mpocTpancTBo. JInHeiHbIe mpeoo-
pa3oBaHusl.

Ioapa3znen 1.3. AnanuTnyeckass reoMeTpUusi Ha IVIOCKOCTH M npocTpaHcTBe. OCHOB-
HbIE 33J]a4l AHAJUTHUYECKON FeOMETPUM Ha IUIOCKOCTU. YpaBHEHHUE JIMHUU Ha 1ockocTu. llps-
Masl Ha IUIOCKOCTH. BekTtopHoe u 00111ee ypaBHEHUSI TIPSMOK. YpaBHEHHUE TIPSIMOM, TTPOXOSIIEH
yepes 3aJaHHYyH0 TOYKY, NapajuIe]bHO 3aJaHHOMY BEKTOpY. YpPaBHEHHE INPSAMOM, NMPOXOIALICH
yepes /1B 3aJJaHHbIX TOUKU. YpaBHEHUE MPSIMOU C YIVIOBBIM KoaduientoM. Bzaumuoe noio-
KEHHE JBYX MPSAMBIX Ha IUIOCKOCTH. PaccTtosiHue oT Touku a0 miaockocTu. [lmockocTts B mpo-
cTpancTBe. OOIiee ypaBHEHHE IJIOCKOCTH. VccnenoBanue oOIIero ypaBHEHHUS ILIOCKOCTH.
VYpaBHEHHE IUIOCKOCTH, MPOXOJALIEH depe3 TpU 3aJaHHBIX TOUKHU. B3auMHOe pacriosoxeHue
iockocTel B mpocTpaHcTBe. [lapameTpuyeckne U KaHOHUYECKHE YpaBHEHHs IMPSMOW B Ipo-
cTpaHcTBe. B3aumHoe pacnosiokeHue AByX MpsMbIX. B3anMHoe pacnonoxeHue npsMou u mioc-
KOCTH. Brinmykipie MHOMECTBaA M MX CBOMcTBAa. KpuBbIe U MOBEPXHOCTH BTOPOro MOPSAKA.

Pa3zpnen 2. MaremaTuyecKuil aHAJIU3.

IMoapa3znen 2.1. BBenenue B anainu3 QyHKIUI OJHOM MepeMEeHHO. DJIEMEHTBI TEOPUH
MHOXecTB. Tomonorust uncinoBoit npsimoit. [lousatrne dyHkuun omHoi nmepemennoi. Kiace ae-
MeHTapHbIX ¢yHKud. [Ipenen mocnenoBaTenbHOCTH U €ro cBoicTBa. [Ipenen u HenmpephIBHOCTH
¢byaxnuu. OgHocTopoHHue npeaensl pyHkiuu. CBoiicTBa HenmpepbIBHBIX GYyHKIUH. [Ipru3Haku
CYIIIECTBOBaHMUSI KOHEYHOI0 mpenena. TeopeMbl 0 KOHEUHBIX Ipejaenax. beckoHeuHo Maible U
0ecKOHEYHO OoJbIINe (PYHKIMH. DKBUBaJIEHTHbIE OeCKOHEUHO Masible pyHkuuu. [lepBbiii u BTO-
poil 3amedarenbHble Tipeaenbl. CBoiicTBa (YHKIMHA, HENMPEPHIBHBIX B Touke. Kiaccuduxarus
To4eK paspbiBa. CBoICTBa (DYHKIMIT HEMPEPHIBHBIX Ha OTpe3Kke. HempephIBHOCTD 3JIEMEHTapHBIX
byHKIMA.

Moapa3nen 2.2. AuddepenunanbHoe ucuuciaenne GyHKIHHA 0HOI mepeMeHHOi. 3a-
Jlay¥, TPUBOJISAIINAE K MOHATUIO MPOU3BOAHON. OnpeneneHne nporu3BoJHOM. ['eoMeTprueckuii u
¢dbuzudeckuii cmpicn mpousBoaHon. Juddepennmpyemocts Gpynkiuu. HenpepesHoCTh mudde-
pennupyemort dynkuun. Juddepennuan dbynakmuu. [Ipon3BogHbIE OCHOBHBIX AJIEMEHTAPHBIX
dbynkumii 1 npaBwia quddepennupoBanus. I[IpousBogHas cinoxHoit ¢yHkuuu. Jlorapupmude-
ckasi mpousBojHas. [IpousBoanas GyHKuMM, 3a7aHHON B mapamerpuueckoil ¢popme. Ilpoussoa-
Hasi oOpaTtHoii ¢ynkiuu. [IpousBoausie u nuddepeHimansl BeIcnX nopsakoB. MccnenoBanue
(GYHKIIMM HA MOHOTOHHOCTBH U 3KCTPEMYM, HauOosblliee ¥ HauMeHblee 3HaUeHUs (PyHKUIUU Ha
orpeske. MccnenoBanue rpaduka (yHKIMA Ha BBIMYKJIOCTh M TOYKU Meperuda. ACHUMITOTHI
rpaduka pynkmuu. O0mas cxema ucciaeaoBanus GyHKIUA U TocTpoeHus rpadukoB. TeopeMbl
®epMma, Pomns, Jlarpanka, Ko u ux reoMeTpuueckuid cMbICi. PackpbiThe HEONpeaeleHHOo-
creit no npasuity Jlonuransa. ®opmyna Telnopa.

Hoapa3nen 2.3. @yHKUMH HECKOJbKHMX IepeMeHHbIX. ToueuHble MHOXECTBa B N-
MepHOM IMpocTpancTBe. OmnpeneneHne (yHKIMH HECKOJNbKUX nepeMeHHbIX. [Ipenen u Hempe-
PBIBHOCTH (DYHKIIMM HECKOJBKUX MEpeMeHHbIX. YacTHbie Mpou3BoaHbIe. [lonHoe npupaienue u
noJIHbIN quddepennran, mpuMeHeHne B NpUOIKEHHBIX BhlUMCieHusx. [IpousBomHas crmox-
HOM ¢yHkuuu. [Ipou3BoaHAsS MO HANPABICHUIO W TpaJueHT. YacTHbIE MPOU3BOAHBIE U MOJIHbBIE
g depeHnransl BRICIIUX TOPSAKOB. DKCTpeMyMbl (PYHKINUN HECKONBKUX MEPEMEHHBIX. YpaB-
HEHHUSI KacaTeJIbHOM MIIOCKOCTH M HOPMAJIU K MTOBEPXHOCTH.

Ioapazaen 2.4. HeonpeneneHHblii 1 onpeejeHHbI HHTerpaJsbl. [leppooOpasHas u
HeomnpeAeneHHbli nHTerpan. OCHOBHBIE CBOMCTBA HEOMpENEIeHHOro MHTerpana. Tabmuma oc-
HOBHBIX UHTErpanoB. HemocpencTBeHHOE HHTETpUpOBaHKE. MeTO T MHTErPUPOBAHUS TIO YACTSM.
Meton noacranoBku. Knaccel uHTerpupyemsix GpyHkuuid. VHTerpasbl, HE BbIpaXKarolIuecs ye-
pe3 preMeHTapHbIe QYHKITHH.

Omnpenenenue onpeaenaeHHoro nuterpaina. Marerpupyemocts ¢pynkiuu. CBoicTBa omnpe-
JeneHHoro uHrerpana. IIponsBogHas onpeneneHHOro MHTErpaia Mo MNEPEMEHHOMY BEPXHEMY
npeneny. ®opmyna Hetotona- JleliOauma. HTerppoBanue mo 4acTsM B OMpeaeIeHHOM WHTe-
rpajge. 3aMeHa IEPEMEHHOW B ONPEIECIEHHOM HHTerpaie. I'eomMeTpuueckue M MEXaHUYECKUE
MPUIIOKEHHS OIpeIeNIeHHOro MHTerpana. HecoOcTBeHHbIE MHTETpalibl IEpBOTO M BTOPOTO PO-



Crpanuna 7 u3 47

noB. [IpubnukeHHble BEIYUCICHNUS OTPEICICHHBIX HHTETPAJIOB.

Hoapasnen 2.5. KomimiekcHble yucjia. @yHKIUM KOMILIEKCHOTO NEePpeMEeHHOro. AJl-
reOpanueckas (popma KOMIUIEKCHOI'O YHCJA, €r0 M300pakKeHHE HAa KOMIUIEKCHOW IUIOCKOCTH.
Tpuronomerpuyeckass W mokaszareiabHas (OpPMbI KOMIUIEKCHOTO uucia. JIeWCTBHs HaJ KOM-
IUIEKCHBIMU ynciaMu. [ToHsaTHe QyHKIMU KOMIUIEKCHOTO IIEPEMEHHOr0, €€ Mpeiesa, HenpepblB-
HOCTU M mnpou3BoaHOH. llonarue ananutuyeckoi ¢yHkiuu. ConpsokKeHHbIE TapMOHMYECKUE

GbyHKIHN.

Pasnen 3. IndpdepennuaibHbie ypaBHEHUs U PSAbI.

Hoapasnen 3.1. Iu¢gdepenunanbHble ypaBHeHUs! IePBOro MOpsAKa. 3a1a4u, NpUBO-
e K auddepeHnranbHpM ypaBHeHUsIM. OObIKHOBEHHBIE A depeHInalbHbIe YPaBHEHUS
nepBoro nopsaka. O6miee, yacTHoe U ocoboe pemreHus TudepeHInaIbHOro ypaBHeHus. ['eo-
Metpudeckui cMbici. Teopema Komm. O0bikHOBeHHBIE A depeHIInaIbHbIe YpaBHEHUS TIEPBO-
ro HOpsJKa C pa3AesSIoIIMMUCS epeMeHHbIMU. OaHopoaHble nuddepeHIaibHble YpaBHEHMUS.
Jluneiinsle nuddepeHnranbHble ypaBHEHHS IEPBOro Mopsiika, ypaBHeHHe bepHyuin.

Hoppaznen 3.2. Jluneitnble auddgepeHunalbHble YPABHEHUS! BTOPOro MOPSiAKA.
OObIKHOBEHHBIE AU(QPepeHInanbHbIe YPAaBHEHHs BBICIIUX MOPAAKOB. ['eoMeTpuueckoe MCTOJI-
koBaHue. Teopema Komm. OObikHOBeHHBIE U (depeHInanbHble YpaBHEHUSI BTOPOTO MOpsKa,
JIOITyCKaloIIe MOHMKEeHue nopsanaka. Jluneitnsle quddepeninanbHble ypaBHEHHS BBICIIUX T10-
psankoB. Jlunelino He3aBucumbie ¢yHkiun. Onpenenutens Bpornckoro. Teopema 006 onpenenu-
tene Bponckoro. CTpykTypa 001Iero penieHus JHHEHHBIX HEOJHOPOIHBIX AuddepeHITnaTbHbIX
ypaBHeHM. JIuHeitHble ogHOpoaHbIE MU depeHIINaTbHbIE YPAaBHEHHS C TOCTOSHHBIMU K03} u-
uueHTamu. JInHeiHble HEOqHOPOAHBIE AU depeHInanbHbIe YpaBHEHUS BTOPOTO MOPsIKa C IMO-
CTOSSHHBIMU Ko3(duunentamu. MojaenupoBaHue KosieOaTeNbHBIX IPOLECCOB B MH)KEHEPHBIX
cucremax. UucineHHoe HHTErpupoBanue AU hepeHInaIbHbIX YPaBHEHHH.

MMoapa3znen 3.3. UucioBble U cTeneHHbIE psAbl. [apMOHNYecKnil aHAIN3.

IlonsiTie 4MCNOBOrO psiga U €ro CyMMbl. OCHOBHBIE CBOMCTBA CXOZSIIMXCS YHUCIOBBIX
psanoB. HeoOxoauMbIil mpu3HaK CXOJUMOCTH YUCIOBOIO psijia. JlocraTouHble MPU3HAKM CXOIU-
MOCTH 3HAKOIOJIO)KUTENIBHBIX PAJOB: NPU3HAKU CpaBHEHMs, Npu3HaK [lanambOepa, mHTErpaib-
HBIN U paauKaibHbIA pu3Haku Komu. 3Hakodepemyromuecs ynuciaoBsie psaabl. [Ipusnak Jleio-
HUIla. 3HaKOIIEpEMEHHBIE Psi/ibl, ADCOIOTHASI U YCIOBHAS CXOUMOCTb.

[lonatue (pyHKIMOHAIBHOIO U cTeneHHoro psaa. Teopema AGensa. Paguyc m uHTepBa
CXOJIMMOCTH cTerneHHoro psaa. CBoilcTBa creneHHbIX psAnoB. Psaaer Teitsiopa m Makiopena.
PaznoxeHne oCHOBHBIX 3JIeMEHTapHbIX (QYHKUMH B psa MakiopeHa. [Ipumenenue psajioB B mpu-
OJIVDKEHHBIX BBIYMCIICHUSAX.

Tpuronomerpuueckuii psaa. Koapdunuentsr @ypbe. JlocTaTouHbIe YCIOBHUS PA3I0KECHHS
nepuoanueckor ¢pyHkuuu B psag Oypwe. Paznoxenue B psag Oypbe nepuoandeckux GyHKIHHA ¢
IIPOU3BOJIBHBIM NTEPHOJOM.

Pa3znea 4. Teopusi BeposiTHOCTEN.

Hoapasnen 4.1. CoObiTust M BepossTHOCTB. [Ipenmer Teopuun BepostHocTeil. [lonsTue

coObITHs, Kilaccudukamus coObituil. Kinaccuueckoe onpenenenue BepositHocTd. CBoiicTBa Be-
postHOCTH. CTaTUCTUYECKOE U T€OMETPUUECKOE OIpeiesieHUs] BeposTHOCTU. DopMysibl KOMOU-
HaTOpUKU. TeopeMsbl CII0KEHMsI U YMHO)KEHHs BeposiTHOCTeH. PopMyJsia MOJIHOM BEPOATHOCTH.
®opmyna baiteca. [loBropHble He3aBucumMbie ucnbiTanus. Popmynsl bepnyinu, Jlamnaca, Ilyac-
COHa.
IHoppasnen 4.2. Ciuay4aiinble BeJMYMHBbI. 3aKOHBI paclpele/ieHusl COYy4YaWHbIX BeJHYHH.
CrnyuaiiHble BEJIMYMHBI IUCKPETHOTO M HENPEPBIBHOTO THUMA. YMCIIOBBIE XapaKTEPUCTUKH CIIY-
YalHbIX BEJIMYMH: MATEMaTU4YECKOE OKUIAHUE, NUCIIEPCUs], CPEAHEE KBAIPaTHUECKOE OTKIOHE-
HUE, Ha4aJIbHbIE U LIEHTpaJIbHble MOMEHTBI. DYHKIUA paclpeneaeHusl BEPOSITHOCTEN U €€ CBO-
ctBa. INIOTHOCTE BEPOATHOCTH M €€ CBOWMCTBA. BMHOMHMAIIBHBIN 3aKOH pacHpelesICeHUs; 3aKOH
Ilyaccona; paBHOMEpHBIN 3aKOH pAacIpeleICHNs; HOPMAIbHBIN 3aKOH pacHpelesIeHus; KCIIO0-
HEHIMAJIbHBIN 3aKOH pactpeneneHus. @opMyaMpoBKa 3akoHa OonbImMX yucen B ¢popme UeObI-
meBa. Jlemma YeOnimeBa. HepaBenctBo YUeOwnmeBa. Teopembr MapkoBa u YeObimena. llen-
TpaljibHas npenenbHas TeopeMa. Teopema JlsmyHoBa. MHOroMepHbI€ Cily4aiiHbIE BEJTUYUHBI
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4.2. Pacnpeueﬂeﬂne KOHTAKTHOM M CaMOCTOSITeJIbHOM paGOTBI IpU MOATr0OTOBKE K
3aHATHUHAM 110 IToJApa3aejiam

4.2.1. Ounas ¢opma o0y4eHus

Konrakthas pabora
Pa3znensl, nogpasaesisl TMCUUIUIMHb CP
Jexkmmm | JI3 I13

Pa3znen 1. JIuneiinas ajnre6pa u aHaJIUTHYECKAS TeOMeT- 14 _ 14 14
pus
[Tonpaznen 1.1. Martpuns! u onpenenurenu. Cuctemsl JIu- 6 ) 6 5
HEHHBIX areOpanyecKkux ypaBHEHUN
[Toapaznen 1.2. BexTopHas anredpa 3 - 3 4
[Tonpaznen 1.3. Ananutudeckasi reOMETpus Ha MIIOCKOCTH U 5 ) 5 5
IIPOCTPAHCTBE
Pa3znen 2. MaremaTH4yecKuil aHAIU3. 36 - 32 35
[Toapaznen 2.1. Begenue B ananu3 GyHKIHN OHOM mepe- 4 ) 4 10
MEHHOUN
[Moapaznen 2.2. Nuddepennuanbaoe ucuncienne GyHKIuN 10 ) 8 115
OJIHO¥ TIepeMeHHO ’
[Tompaznen 2.3. ®yHKIHUKN HECKOJIBKUX EPEMEHHBIX 6 - 6 35
[Tompaznen 2.4. HeonpeneneHHbIN U ONpeIeIeHHbIN UHTE- 12 ) 10 6
rpajbl
[Tompaznen 2.5. KoMmiiekcHbie ynciaa. @yHKIIMM KOMILIEKC- 4 ) 4 4
HOT'O IEPEMEHHOT0
Paznea 3. Inddepennuanbubie ypaBHeHUS U PSAAbI. 18 - 22 275
[Moapaznen 3.1. Juddepenunansupie ypaBHEHHSI IIEPBOTO 6 ) 6 4
MOpsJIKa
[Toapaznen 3.2. Jluneitnbie nuddepeHnanbHbIe YpaBHEHUS 6 . 6 6
BTOPOT'0 MOPSIKA
[Tompaznen 3.3. YucnoBsle U CTENEHHbIE psbl. ['apMoHnye- 6 ) 10 175
CKUii aHAIIN3 ’
Pa3znen 4. Teopusi BeposiTHOCTEH. 8 - 18 30
IToapaznen 4.1. CoObITHS ¥ BEPOATHOCTH 4 - 8 10
ITonpaznen 4.2. CnyyaiiHble BEIMUMHBI. 3aKOHBI pacnpeme- 4 } 10 20
JICHUS CITy4YalHbIX BEJTHYUH
Bcero 76 - 86 106,5
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4.2.2. 3aounas popma o0yueHHst

KonrakTHas pabota
Paznenel, noapasnens! TMCHMILIMHBL CP
Jlexmun I13

Pasnen 1. Jluneiinas anredpa u aHaJIuTHUYECKAs TeOMeTPHUsl 2 2 15
[Mogpaznen 1.1. Matpuisl u onpeaenutenu. CucTeMbl JIMHEH- 5 5 5
HBIX aIreOpanvecKnx ypaBHCHUN
[Tonpaznen 1.2. BekropHas anrebpa . . 5
[lonpaznen 1.3. Ananutudeckasi reOMETpus Ha MIIOCKOCTH U i i 5
MIPOCTPAHCTBE
Pa3znen 2. MaTtemaTnueckuii aHaus. 6 8 1045
[Toapaznen 2.1. Beenenue B ananu3 GyHKINN OTHOM TIepe- i i 15
MEHHOU
[Moapaznen 2.2. Nuddepenunansuoe ucuncienue GyHKIuu 5 4 145
OJIHOM EPEMEHHOMN '
[Tompaznen 2.3. ®yHKIHUHN HECKOJIBKUX TIEPEMEHHBIX 2 2 25
[Tompaznen 2.4. HeonpeaeneHHbIN U ONpeIeICHHbIN UHTErpa- 5 5 o5
JTBI
[Tompaznen 2.5. KoMmiiekcHbie yncia. OyHKIIMU KOMILIEKC- i i o5
HOTO IEPEMEHHOTO
Paznea 3. Indpdepennuanbupie ypaBHeHUs U PSAABL. 4 6 64
[Moapaznen 3.1. Auddepennmansubie ypaBHEHUS ITEPBOTO 1 5 19
TopsiJIKa
[Toapaznen 3.2. Jluneitnsie nuddepeHnranbabpie ypaBHEHUS 1 5 20
BTOPOT'0 NOPsIJIKA
[Tompaznen 3.3. UucnoBble U cTeneHHBIE psiibl. ['apMoHuye- 5 5 o5
CKHMI aHaJln3
Pa3znea 4. Teopusi BeposiTHOCTEH. 4 4 50
[Toapaznen 4.1. CoObITHS ¥ BEPOATHOCTH 2 2 15
[Tompaznen 4.2. CnyvaiiHble BeIUUUHBL. 3aKOHBI pacIpeene- 4 4 35
HUS CITyYalHbBIX BEJTUYHH
Bcero 16 20 233,5

4.3. IlepeyeHb TeM M y4eOHO-METOANYECKOT0 o0ecredeHHs 1JIsl CAMOCTOATEIbLHOI padoThI

00yYarIIHUXCH
Tema O0BeM, U
Ne . VY4ebHo-MeToIn4ecKoe
CaMOCTOSITEJIbHOM dopma oOyueHust
n/n Obecneuenue
paloTHI ouyHast | 3aouyHas
Pa3gen 1. JIuneiinasi anredpa u aHAJMTHYECKAsA TeOMeTPHs 20 25
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Marpuupl 1 Jei-
CTBUS HaJa HUMM.
Onpenenurenu, Hx
cBoiictBa. CHUCTEMBI
JIMHENHBIX  alreo-
panyecKux ypaBHe-
HUM, HX COBMECT-
HOCTh, OIIPEJICIICH-

HOCTb. Pemenue
CUCTEM JHUHEWHBIX
YpaBHEHUU o

dbopmynam  Kpame-
pa, MeToaoM 00-
paTHOM MaTpHLBl U
MetozioM ["aycca.

I'punneBa M.B. Marematuka. Y. 1: yuyeGHOE
nocoOue sl CTyJIGHTOB OYHOH (POpMBI 00Y-
YEHUs arpOMHXEHEPHOro (hakyJapTeTa 110
HanpasyieHuto noarotoBku 35.03.06 "Arpo-
umwkenepus" / W. B. I'punnera, JI. . ®eny-
nosa, A. E. Ilonos. - Boponex: ®I'bOY BO
BT'AY, 2016, C. 7-22. —
<URL:http://catalog.vsau.ru/elib/books/b1253
10.pdf>.

Janunos FO. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: Yuebnoe mocobue / 0. M. [lanu-
nos, JI. H. XKyp6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuea; Ka3anckuii Hanu-
OHAJIBHBIA HMCCJIENOBATEILCKUN TEXHUYECKUN
ynusepcurer uMm. A.H. Tynonesa - Mocksa:
OOO '"Hayuno-u3natenbckuii 1entp WH-
OPA-M", 2022 - 496 c. [OU] [DBC 3nannym]|
URL:
https://znanium.com/catalog/document?id=39
9360

10

10

[TonsiTue BekTOpa.
Jluneitnple  omepa-
LAA HaJ BEKTOpa-
MH. bazuc Ha
IIJIOCKOCTH U B IIPO-
ctpanctBe. [Ipoek-
LHs BEKTOPA Ha OCb.
[IpsimoyronbsHas
cucTeMa  KOOpJH-
Hat. Koopaunatsl
BEKTOpa M TOYKH.
CkansipHoe, BEK-
TOPHOE W CMeEIIaH-
HOE€ IIPOU3BEICHUSA
BEKTOPOB.

Bricias matemaTuka B arpOMH)XEHEPHH !
ydueOHOoe mocoOue st 0OyJaromuXxcsi arpo-
umxkenepHoro ¢akynasrera / B. I1. Hlankwuii,
I1.B. Mockanes, U.B. I'puanesa, JI.U. ®eny-
70Ba; BOpOHEXCKHMII TOCYyHapCTBEHHBIA ar-
papHbiii yHuBepcureT ; [mox pen. B. I1. [lam-
koro| .— Boponex : Boponexckuii rocynap-
CTBEHHBIM arpapHbiii yHuBepcutet, 2020, C.
28-33. —
<URL:http://catalog.vsau.ru/elib/books/b155
16.pdf>.

HanuioB FO. M. MaTtematuka [37J€KTpOHHBII
pecypc]: Yaebnoe mocobue / 0. M. [lanu-
noB, JI. H. Xyp6enko, I'. A. Hukonosa, H. B.
Huxonosa, C. H. Hypuesa; Kazanckuii Hanu-
OHAJIBHBIM MCCIIEI0BATEIbCKUM TEXHUYECKHI
yHuBepcuterT uMm. A.H. TynoneBa - Mocksa:
OOO "HayuHo-uznatenbckuii uentp HWMH-
OPA-M", 2022 - 496 c. [ObC 3nanuym]
https://znanium.com/catalog/document?id=39
9360.

JIuneitnoe npo-
CcTpaHCTBO. EBKIIN-
JIOBO MPOCTPAH-
CcTBO. JInHelHbIe
npeoOpa3oBaHusl.
CoOCTBEHHEIC 3HA-
YEHUsI MaTPULIBI U
COOCTBEHHbBIE BEK-
TOPBI.

Janunos HO. M. MareMaTtuka [3JI€KTpOHHBIN
pecypc]: Yuebnoe mocobue / 0. M. Jlanu-
noB, JI. H. XKyp0Genxo, I'. A. Hukonona, H. B.
Hukonosa, C. H. Hypuesa; Kazanckuii Hanu-
OHAQJIBHBIM MCCIIEAOBATEIbCKUNA TEXHUYECKUN
yausepcureT uM. A.H. TynoneBa - Mocksa:
OOO "Hayuno-m3natensckuii unentp WH-
OPA-M", 2022 - 496 c. [OU] [OBC 3Hanu-
ym].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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IIpsmas u 1moc-
KOCTb B IIPOCTpaH-
CTBE

I'punneBa M.B. Marematuka. Y. 1: yuebnoe
nocoOue sl CTyJIGHTOB OYHOH (POpMBI 00Y-
YCHHsS] arpOWHKEHEPHOro (akyiapTeTa IO
HanpasyieHuto noarotoBku 35.03.06 "Arpo-
umwkenepus" / W. B. I'punnera, JI. U. ®Oeny-
nosa, A. E. Ilonos. - Boponex: ®I'bOY BO
BT'AY : 2016, C. 60-63. —
<URL:http://catalog.vsau.ru/elib/books/b1253
10.pdf>.

Janunos FO. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: Yuebnoe mocobue / 0. M. [lanu-
nos, JI. H. XKyp6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuea; Ka3anckuii Hauu-
OHAJIBHBIA HMCCJIEN0BATEIbCKUN TEXHUYECKUN
ynusepcurer uMm. A.H. Tynonesa - Mocksa:
OOO '"Hayuno-u3natenbckuii 1entp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanunym]
URL:
https://znanium.com/catalog/document?id=39
9360

Kpussie Broporo
MOpsJIKA.
IToBepxHocT BTO-
poro nopsiaka.

Briciiass mMaremMatMka B arpOMHXEHEPUH:
ydueOHOoe mocoOue st 0OyJaromuXxcsi arpo-
umxkeHnepHoro ¢akynasrera / B. I1. lankwuii,
I1.B. Mockanes, U.B. I'puanesa, JI.U. ®eny-
70Ba; BOpOHEXCKHMII TOCYyHapCTBEHHBIA ar-
papHbiii yHuBepcureT ; [mox pen. B. I1. [lam-
Koro| BopoHEXCKkHil TOCylnapCTBEHHBIM ar-
papubiii  yauepcutet, 2020, C. 53-57. —
<URL:http://catalog.vsau.ru/elib/books/b1551

16.pdf>.

Pa3zgen 2. MaremaTnueckuii anajus.

29

94,5



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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OcHOBHBIE 3JIEMEH-
TapHble  (DYHKIIHH,
HUX CBOWCTBa W rpa-
¢bukn.

Boicliasi marematuka B arpOMH)KEHEPUM :
ydaeOHOe TocoOue sl OO0ydaronuxcs arpo-
umxeneprnoro ¢akynprera / B. I1. Hlankwii,
I1.B. Mockanes, U.B. I'puanesa, JI.U. ®@eny-
70Ba; BOPOHEKCKMI TOCYJapCTBEHHBIM ar-
papHblii yHUBepcuTeT ; [roa pex. B. I1. [Han-
Koro| .— Boponex : Boponexckuii rocyaap-
CTBEHHBIM arpapHblii yHuBepcutet, 2020, C.
60-63.
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.

Hanunos FO. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: Yuebnoe mocobue / 0. M. [lanu-
nos, JI. H. XKyp6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuea; Ka3anckuii Hanu-
OHAJBHBIA HMCCIEA0BATEILCKUN TEXHUYECKUN
yHusepcuteT uM. A.H. TynoneBa - Mocksa:
OOO "Hayuno-m3gatenbckuii uentp WH-
OPA-M", 2022 - 496 c. [OU] [OBC 3nanuym]
URL:
https://znanium.com/catalog/document?id=39
9360

[Ipenen mocnengoBa-
TENbHOCTH, MpeJen
¢bynkuuu.  becko-
HEYHO Majible |
OCCKOHEYHO 0O0JIb-
mue GyHkiuu. Oc-
HOBHBIE TEOPEMBI O
npeenax.

I'punneBa M.B. Marematuka. Y. 1: yueOHOe
nocodue AJig CTyJACHTOB O4YHOU (OpMBI 00Yy-
YeHHs] arpOMH)KEHEpPHOro (QaxyiapTeTa IO
HamnpapyieHuo noaroroBku 35.03.06 "Arpo-
umxkenepus" / U. B. I'pugnesa, JI. U. deny-
noBa, A. E. Ilonos. - Boponex: ®I'bOY BO

BI'AY , 2016, C. 75-85.
<URL:http://catalog.vsau.ru/elib/books/bh1253
10.pdf>.

HanuioB FO. M. MaTtematuka [37J€KTpOHHBII
pecypc]: Yaebnoe mocobue / 0. M. [lanu-
nog, JI. H. Xyp6enko, I'. A. Hukonosa, H. B.
Huxonosa, C. H. Hypuesa; Kazanckuii Hanu-
OHAJILHBIA HCCIIEIOBATEIILCKHI TEXHOJIOIYC-
ckuii yHuBepcuteT; um. A.H. Tymnonesa -
Mocksa: OOO "Hay4HO-U3/1aT€IbCKHI HEHTP
NHOPA-M", 2022 - 496 c. [OU] [OBC 3na-
HUYM] 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
byHKIUN OJTHOM
nepemeHHon.  He-
IPEPHIBHOCTD
CIIO)KHOW M 0Opart-
Hoi yHkmid. Tou-
KA pa3pbiBa (QyHK-
O U UX KIaccu-
bukanus

Janunos FO. M. MaremaTtuka [3/1€eKTpOHHBIN
pecypc]: YuebHoe mocobue / FO. M. Jlanu-
nos, JI. H. XKyp6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuea; Ka3anckuii Hanu-
OHAJIbHBIA MCCJIENOBATENBCKUN TEXHUYECKUN
ynusepcurer uMm. A.H. Tynosea - Mocksa:
OOO "Hayuno-uznatenbckuit unentp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanunym]
URL:
https://znanium.com/catalog/document?id=39
9360

I'punneBa M.B. Marematuka. Y. 1: yuebHoe
nocoOue g CTyJACHTOB O4YHOU (OpMBI 00Yy-
YEHUs] arpOMH)KEHEPHOro (QakxyiapTeTa II0
HanpasyieHuto noAroroBku 35.03.06 "Arpo-
unxenepus" / U. B. I'puanesa, JI. U. ®eny-
noBa, A. E. [Tonos. - Boponex: ®I'bOY BO
BI'AY , 2016, C. 85-87.

Teopembr  depma,
Pomns, Jlarpanxa,
Komm n nx reomer-
pUYECKHA  CMBICIL.
PackpeiTue He-
ONpeACIICHHOCTEN
no mnpasuiy Jlonu-
TaJs. dopmyna
Tewnopa.
Uccnenosanue
byHKIHI OJITHOM
MEpEMEHHON W TI0-
CTPOEHHE UX TIpa-
(buKoB.

I'punnea M.B. Marematuka. Y. 1: yueOGHOe
rnocobue AJis CTyJIEHTOB OYHOM (OpMBI 00Y-
YEHHUs] arpoOMH)KEHEPHOro (akyiapTeTa IO
HarnpasJieHH0 noarotosku 35.03.06 "Arpo-
umxkenepus" / U. B. I'puanera, JI. U. Oeny-
noBa, A. E. [lonos. - Bopouex: ®I'BOY BO

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

HanunoB FO. M. MaTtematuka [31€KTpOHHBII
pecypc]: Yaebnoe mocobue / 0. M. [lanu-
noB, JI. H. Xypb6enko, I'. A. Hukonosa, H. B.
Huxonosa, C. H. Hypuesa; Kazanckuii Hamu-
OHAJIBHBIA HMCCIICIOBATEIIbCKUI TEXHUYCCKUMN
yHuBepcuter uM. A.H. Tynonesa - Mocksa:
OOO "Hayuno-uzgatenbckuii uentp WH-
OPA-M", 2022 - 496 c. [DU] [OBbC 3nanuym]
URL.:

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

4,5



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-
BOJIHBIE U TIOJIHBIC
mddepeHnnanst

BBICIIUX TOPSIKOB.
VYCHOBHBIM  3KCTpE-
MyM (YHKIHHA He-

Janunos HO. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: YuebHoe mocobue / FO. M. Jlanu-
nos, JI. H. XKypbenko, I'. A. Hukonona, H. B.
Huxonosa, C. H. Hypuea; Kazanckuii Haiu-
OHAJIbHBIA MCCJIENOBATENBCKUN TEXHUYECKUN
ynusepcurer uMm. A.H. Tynosea - Mocksa:

CKOJIBKHX nepe- | OOO "Hayuno-uzparensckuii uentp WH-
10 | MCHHBIX. I'pamu- | ®DPA-M", 2022 - 496 c. [DU] [OBC 3nanuym] 12
eHTHbI metoa. Me- | URL:
TOA  HauMeHbIIUX | https://znanium.com/catalog/document?id=39
KBajgpaTtoB. Ypag- | 9360
HEHUSI KacaTeJbHON
MJIOCKOCTH W HOP-
Malli K TOBEPXHO-
CTH.
[TonsTHe moxHOrO Briciias maremaTnka B arpoOMH)KEHEpUH |
muddepennnana. ydyebHOe mocobue s 00ydaroluXxcsl arpo-
[Ipunoxenne qud- | unxeHepnoro ¢axynprera / B. II. [Hankwii,
(depeHnnana x [1.B. Mockanes, 1.B. I'punnesa, JI.1. ®@eny-
OLICHKE ITOTPEIIHO- | JI0Ba; BOpPOHEXKCKMHA TOCYyIapCTBEHHBIN ar-
CTH IIPH BBIYHUCIIE- papHbIii yHUBepcuTeT ; [mox pea. B. I1. Hlan-
Husx. [IpousBognas | koro] .— Boponex : BopoHexckwuii rocynap-
10 3aJJaHHOMY CTBEHHBIN arpapHsiii yHuBepcuret, 2020, C.
Hamnpasienuto. ['pa- | 144-148.
11 | muent. CBs3b 5TX | http://catalog.vsau.ru/elib/books/b1551 16.pdf 13
TTOHSITUH. I'punneBa U.B. Maremaruka. Y. 1: yueOHOe
nmocoOue sl CTYJIEHTOB OYHOM (PopMbI 00Yy-
YeHHs] arpoOMH)KEHEPHOro (QakyiapTeTa IO
HamnpapjieHuo noArotoBku 35.03.06 "Arpo-
umwxkenepus" / U. B. I'puanera, JI. 1. deny-
noBa, A. E. [lonos. - Bopounex: ®I'BOY BO
BI'AY, 2016, C. 179-183. —
<URL:http://catalog.vsau.ru/elib/books/b1253
10.pdf>.
OnpeneneHHblii UH- | Boiclias MareMaTtuka B arpOMHKEHEPUH !
Terpajia, ero OCHOB- | yueOHOe mocoOue is OOYyYaroIIUXCs arpo-
HbIE cBOiicTBa. | mHkeHepHoro (akynpreta / B. I1. Hlankui,
IIpunoxenust onpe- | I1.B. Mockanes, 1U.B. I'punnesa, JI.N. @eny-
NEJIEHHOTO unre- | noBa; BI'AY; [nmox pen. B. II. Illankoro] .—
rpana. Boponex: BI'AY, 2020, C. 123-135.
http://catalog.vsau.ru/elib/books/b155116.pdf
Hanunos FO. M. Maremaruka [371eKTp. pe-
12 cypc]: Yuebnoe nocodbue / 0. M. Jlanunos, 10

JI. H. Xypb6enko, I'. A. Hukonosa, H. B. Hu-
koHoBa, C. H. Hypuesa; Kazanckuii Hanno-
HaJbHBI MCCIIEJ0OBATEIbCKUA TEXHUYECKUU
yausepcureT uM. A.H. TynoneBa - Mocksa:
OOO "Hayuno-m3natensckuii unentp WH-
OPA-M", 2022 - 496 c¢.[ObC 3nannym]| 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/b1551%2016.pdf
http://catalog.vsau.ru/elib/books/b125310.pdf
http://catalog.vsau.ru/elib/books/b125310.pdf
http://catalog.vsau.ru/elib/books/b155116.pdf
https://znanium.com/catalog/document?id=399360
https://znanium.com/catalog/document?id=399360

Crpanuna 15 u3 47

13

Metos! ipubIu-
’KEHHOI'0 BEIYHCIIE-
HUS OTIPEICIICHHOTO
WHTErpaa.

Janunos HO. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: YuebHoe mocobue / FO. M. Jlanu-
nos, JI. H. XKypbenko, I'. A. Hukonona, H. B.
Hukonosa, C. H. Hypuea; Ka3anckuii Hanu-
OHAJIbHBIA MCCJIENOBATENBCKUN TEXHUYECKUN
ynusepcureT uMm. A.H. Tynosea - Mocksa:
OOO "Hayuno-uznatenbckuit unentp 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: yuebHoe
nocoOue g CTyJACHTOB O4YHOU (OpMBI 00Yy-
YEHUs] arpOMH)KEHEPHOro (QakxyiapTeTa II0
HanpasyieHuto noAroroBku 35.03.06 "Arpo-
unxenepus" / U. B. I'puanesa, JI. U. ®eny-
noBa, A. E. [Tonos. - Boponex: ®I'bOY BO
BI'AY , 2016, C. 156-158.

14

HecoOcTBeHHbBIE
HWHTETPaTBI TICPBOTO
1 BTOPOT'O POJIOB.

Hanunos FO. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: Yaebnoe mocobue / 0. M. [lanu-
nos, JI. H. XKXyp6enxko, I'. A. Hukonosa, H. B.
Huxonosa, C. H. Hypuesa; Kazancknii Hanu-
OHAJILHBIMA HCCIIENOBATEILCKUN TEXHUYECKUU
yHuBepcuter uM. A.H. TynoneBa - Mocksa:
OOO "Hayuno-uzgatenbckuii ueHtp WH-
OPA-M", 2022 - 496 c. [OU] [OBC 3nanuym]
URL:

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

I'pumneBa U.B. Marematuka. Y. 1: ydyeOHOE
nocodue sl CTYJIEHTOB OYHON (opMbI 00Y-
YeHHs] arpoOMH)KEHEpPHOro (QakyiapTeTa IO
HamnpapjieHuo noArotoBku 35.03.06 "Arpo-
umwxkenepus" / U. B. I'puanera, JI. 1. deny-
noBa, A. E. [lonos. - Boponex: ®I'bOY BO

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

15

[TonsiTne QyHKIUH
KOMILJICKCHOTO  IIe-
pEMEHHOr0, ee Tpe-
Jiena, HempepbIBHO-
CTH W TIPOU3BOJIHOIA.
Ilonsatue ananuTH-
4eckol  (yHKIMH.
ComnpskeHHblE Trap-
MOHHYECKHE (YyHK-
L.

Hanunos FO. M. Maremartuka [371€KTPOHHBII
pecypc]: Yuebnoe mocobue / 0. M. Jlanu-
noB, JI. H. XKyp0Genxo, I'. A. Hukonona, H. B.
Hukonosa, C. H. HypueBa; Ka3anckuii Hanu-
OHAJIBHBIA MCCIEN0BATENBCKUN TEXHUYECKUN
yausepcureT uM. A.H. TynoneBa - Mocksa:
OOO "Hayuno-m3narensckuii unentp MWH-
OPA-M", 2022 - 496 c. [O1] [OBC 3nannym]
URL:

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

25
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Pasnea 3. IndpdepennuaibHble ypABHEHHUS U PSIAbL. 27,5 64
Huddepenunans- Hanunos KO. M. MaremaTuka [371€KTpOHHBIN
HBIC ypaBHeHus | pecypc]: Yue6Hoe mocobue / FO. M. Jlanu-
IIEPBOrO MOPsAKA. nos, JI. H. XKypbenko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuea; Ka3anckuii Hanu-
OHAJIbHBIA MCCJIENOBATENBCKUN TEXHUYECKUN
16 yausepcuteT uM. A.H. Tymonea - Mockga: 7,5 19
OOO "Hayuno-uznatenbckuit uentp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanunym]
URL:
https://znanium.com/catalog/document?id=39
9360
Huddepenunans- Hanunos FO. M. MaremaTtuka [3J1€KTpOHHBIN
HBIE ypaBHeHus | pecypc]: Yuebnoe mocooue / 0. M. Jlanu-
BTOpOro mopszka, | o, JI. H. XKyp6enko, I'. A. Hukonosa, H. B.
nonyckatoue 1no- | Hukonosa, C. H. Hypuesa; Kazanckuii Hanu-
HIDKEHUE TTOPSJKA. | OHAJIBHBIM HCCIIEIOBATEIIbCKUM TEXHUYECKUI
17 yauBepcureT uM. A.H. Tymnonesa - Mocksa: - 7
OOO "HayuHno-m3gatenbckuii ueHtp WH-
OPA-M", 2022 - 496 c. [OU] [DBC 3nannym]|
URL:
https://znanium.com/catalog/document?id=39
9360
Jluneiinbie mudde- | Janmmor 0. M. MaremaTuka [371€KTpOHHBIN
peHIIUaTIbHBIC pecypc]: Yaebnoe mocobue / 0. M. [lanu-
ypaBHeHUs BToporo | JioB, JI. H. XKypbenko, I'. A. Huxonosa, H. B.
nopsaka ¢ mocro- | Hukonosa, C. H. Hypuesa; Kazanckuii nHanu-
SHHBIMA KO3 (HU- | OHATIBHBIA HCCIEA0BATEIbCKUN TEXHUYCCKUN
18 | uuenramm. yauBepcuteT uM. A.H. TynoneBa - Mocksa: - 6

OOO "Hayuno-uzgatenbckuii uentp WH-
®PA-M", 2022 - 496 c. [U] [IBC 3uauuym]
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

UucnenHoe  uHTe-
rpupoBanue  aug-
(hepeHIMaTBEHBIX
ypaBHeHul. Mopue-
JUpOBaHUE Kosela-
TEJbHBIX MPOLIECCOB
B WH)XCHEPHBIX CH-
cremax. YwucieHHoe
WHTETPUPOBAHUE
g epeHnnanb-
HBIX YPaBHEHUH.

Janunos HO. M. MaremaTtuka [3/1€KTpOHHBIN
pecypc]: YuebHoe mocobue / FO. M. Jlanu-
nos, JI. H. XKyp6enko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuea; Ka3anckuii Hanu-
OHAJIbHBIA MCCJIENOBATENBCKUN TEXHUYECKUN
ynusepcurer uMm. A.H. Tynosea - Mocksa:
OOO "Hayuno-uznatenbckuit unentp WH-
OPA-M", 2022 - 496 c. [DU] [OBC 3nanuym]
URL:

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

Boiciiass marematuka B arpOMH)KEHEPUM :
ydyeOHOe TocoOue ais O0y4aroluxcsi arpo-
uHxeHepHoro Qaxynsrera / B. II. [Hankwid,
I1.B. Mockanes, 1.B. I'puanesa, JI.U. ®eny-
70Ba; BOpOHEXCKMII TOCyJapCTBEHHBIM ar-
papHbIii yHUBepcuTeT ; [mox pea. B. I1. Hlan-
koro| .— Boponex : BopoHexckwuii rocynap-
CTBEHHBIN arpapHbiil yHuBepcutet, 2020, C.
179-181. —
<URL:http://catalog.vsau.ru/elib/books/b1551

16.pdf>.

20

l"apmonunueckuit
aHanu3. Pa3znoxe-
Hue B psag Pypse
MEPUOIUYECKUX
GbyHKIMH ¢ mpous-
BOJIbHBIM II€PHO-
JIOM.

HanunoB FO. M. MaTtematuka [371€KTpOHHBII
pecypc]: Yaebnoe mocobue / 0. M. [lanu-
nos, JI. H. Xyp6enxko, I'. A. Hukonosa, H. B.
Hukonosa, C. H. Hypuesa; Kazanckuii Haru-
OHAJILHBINA HCCIIENOBATEILCKUN TEXHUYECKUU
yHuBepcuter uM. A.H. Tynonesa - Mocksa:
OOO "Hayuno-uzgatenbckuii uentp WH-
OPA-M", 2022 - 496 c. [OU] [OBbC 3nanuym]
URL:

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

Briciiasgs maremaTuka B arpOMH)KEHEpUU !
ydeOHOe TocoOue A OOydaromuxcs arpo-
uHxeHepHoro Qaxynsreta / B. II. [ankwii,
I1.B. Mockanes, U.B. I'punnesa, JI.U. @eny-
noBa; BopoHexckuil rocygapCTBEHHBIM ar-
papHbIi yHuBepcuTeT ; [roxn pea. B. I1. Ilam-
koro| .— Boponex : Boponexckuii rocyaap-
CTBEHHBIN arpapHslii yHusepcuret, 2020, C.
212-216. —
<URL:http://catalog.vsau.ru/elib/books/b1551

16.pdf>.

15

25
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Pa3nen 4. Teopusi BeposiTHOCTei 30 50
Cnyuvaiinple coObl- | Bpicmias maremaTuka B arpoOMH)KEHEpUH :
TUS. BeposTHOCTD. | yueOHOe mocobue Uit 00ydaromMxcsi arpo-
OcHoBHBIE TeopeMbl | nHXeHepHoro (akymnsrera / B. I1. [Hamnkwuii,
teopun BeposaTHO- | [1.B. Mockanes, U.B. I'punnesa, JI.U. ®@eny-
CTel. 70Ba; BOpOHEXCKMI TOCyJapCTBEHHBIA ar-
papHblii yHUBepcuTeT ; [nox pea. B. I1. Hlan-
koro| .— Boponex : Boponexckuii rocyaap-
CTBEHHBIN arpapHblii yHusepcutet, 2020, C.
21 218-237. N 15
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.
l'opnmau b. A. Teopust BeposATHOCTE U MaTe-
MaTHUYecKass CTAaTUCTUKA [DIEKTPOHHBIM pe-
cypc] / b. A. Topnau - Canxr-IletepOypr:
Jlans, 2022 - 320 c. [OU] [OBC Jlans] URL:
https://e.lanbook.com/book/211082
OcHoBHbIE 3aKOHBI | Briciias MaremaTHka B arpoMHXEHEpUu :
pacrpeeneHus ydeOHOe TocoOue aisg O0ydarolmuxcsi arpo-
CIly4allHbIX  BeNU- | HHXKeHepHoro Qaxynsrera / B. II. [Hankwii,
YUH. I1.B. Mockanes, 1.B. I'puanesa, JI.U. ®eny-
n0Ba; BoOpoHEeXCKHMIl ToCcyJapCTBEHHBIM ar-
papHbii yHUBepcuTeT ; [mon pen. B. I1. an-
koro| .— Boponex : BopoHnexckuii rocynap-
CTBEHHBIN arpapHsiii yHuBepcuret, 2020, C.
22 255-269. — 10 15
<URL:http://catalog.vsau.ru/elib/books/b1551
16.pdf>.
I'opnau b. A. Teopus BeposiTHOCTEH U Mare-
MaTH4eCKas CTAaTUCTUKa [DJIEKTPOHHBIM pe-
cype] / b. A. Topnau - Cankr-IleTepOypr:
Jlanb, 2022 - 320 c. [OU] [OBC Jlans] URL:
https://e.lanbook.com/book/211082
3axkoH Oonplux 4u- | IpuaneBa  WM.B. Teopust BepOATHOCTEH.
cen B ¢opme Ye- | [Dnexrponnslii pecype]. Yuebuoe mocobue. /
ObllIeBa. Jlemma | Y B. T punneBa, JI.N. ®enynosa. - Boponex:
Heobimesa. Hepa- | prpoy BO Br'AY, 2020, C. 85 - 89.
BeHCTBO ebhIlena. l'opnau b. A. Teopusi BeposTHOCTEl U MaTe-
Teopembr MapkoBa N
23 | 1 UeOpimesa. Llen- MaTH4ecKasi CTaTHCTUKA [DJIEKTPOHHBIN pe- 10 20
TpaIbHAS TIpE/ENb- cypc] / b. A. T'opnau - Cankr-IletepOypr:
Has Teopema. Teo- Jlansb, 2022 - 320 c. [OU] [OBC Jlans] URL:
pema  JIsmynosa. | Nttps:/e.lanbook.com/book/211082
MHoromepHsie
ClIyyallHble  BEJIH-
YHHBI.
Bcero 106,5 233,5
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5. ®OH/I OLIEHOYHBIX CPEACTB AJIsl MPOBeJIeHHUS IPOMEKYTOYHOM ATTeCTAllUM U
TEKYLIero KOHTPOJIst

5.1. Oransl popMupoOBaHUS KOMIETEHIN i

[Toapazaen AUCIUTIITMHBI Kommerenmus MHAuKaTop JOCTHOKHHS KOM-
MEeTEHIIUH
[Togpaznen 1.1. Matpuubl U onpenenu- 31
tenu. CUCTEMBI JIMHEHHBIX ajreOpaunye- OIIK-1 Vi
CKHX YpaBHEHUI H1
[Toapaznen 1.2. BexropHas anredpa OIIK-1 31
H1
[Mogpaznen 1.3. AHanuTHYecKas T€OMET- 31
OIlK-1
pHs Ha TIJIOCKOCTH M MIPOCTPAHCTBE vi
[Mogpaznen 2.1. Beengenwme B aHanu3 OIIK-1 31
(GyHKIMI 0JTHOW epeMEeHHON vl
[Togpaznen 2.2. IuddepeHnuaibHoe Uc- 31
yuciieHue QyHKIMN OJJHON epeMEeHHOMN Vi
H1
[Tompaznen 2.3. OYyHKIUHA HECKOJIBKUX OIIK-1 31
MIEPEMEHHBIX v1
[Togpaznen 2.4. HeomnpeneneHHslid u OIIK-1 Vi
ONPEACIICHHBIN UHTETPaIb H1
[Tompaznen 2.5. KomrmekcHesle 4wucna. OIIK-1 31
OYHKINH KOMITJIEKCHOTO TEPEMEHHOT0 Vi
[Mogpazmen 3.1. Quddepenunanbupie OIIK-1 31
YpPaBHEHUS MEPBOTO MOPSAIKA Y1
Hl
[Toapaznen 3.2. Jluneitnbie auddepeH- OIIK-1 31
UalbHbIE YPAaBHEHUSI BTOPOTO MOPSIIKA 4!
HI
[Tompaznen 3.3. YncioBbie U CTEIIECHHBIE OIIK-1 31
psanbl. 'apmoHuYeckuii aHamu3 4!
Hl
[Toapaznen 4.1. CoObITHS ¥ BEPOSATHOCTD OIIK-1 31
Vi
[Togpa3znen 4.2. Ciy4aiiHble BEIUYHHBI. OIIK-1 31
3aKOHBI pacIpe/ieleHusl CydYailHbIX Be- V1
JTUYHUH

5.2. llkanbl ¥ KPUTEPHUH OLICHUBAHUS JOCTH/KCHHS KOMIIETCHIIUH

5.2.1. lIkaanl OeHUBAHNSA JOCTHKEHHUS KOMITeTEeHIINIi

Bug onenku OI_ICHKI/I
AKa,Z[CMI/IquKaH OIICHKAa YAOBJICTBO-
o HCYOOBJICTBOPHUTCIBHO Xopouio OTJINYHO
110 4-X OaJILHOM IIKaJIe PUTCIILHO
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5.2.2. Kputrepuu oueHUBAHUS JOCTHXKEHUS] KOMIIEeTEHIIUI

KpnTepml OIICHKH HA 3K3aMCHC

OneHka, ypoBeHb
OCTHKEHUSI
KOMIIETEHIINI

Onucanue KpuTepueB

OTIMYHO, BRICOKHI

OOyuaromuiics oka3a MoJHbIE U I1yOOKHE 3HaHUS IPOrPAMMHO-
ro Marepuaia, JIJOTHYHO U apryMEHTHPOBAaHO OTBETWJ Ha BCE BO-
IPOCHI HK3aMEHAIIMOHHOTO OmieTa, a Takke Ha JONOJIHUTEIbHBIC
BOIIPOCHI, CIIOCOOEH CaMOCTOSTEIbHO PELIATh CIOXKHBIC 3aJaud
JICIUTUIAHBI

Xopomo, MpOABUHY THIN

OOyyaromuiics TBEpO 3HAET MPOrpaMMHBIN MaTepua, rpaMOTHO
€T0 M3JIaraeT, He JIOIYCKAeT CyNIECTBeHHBIX HETOUHOCTEH B OTBETE,
JOCTaTOYHO TTOJIHO OTBETHJI HA BOIPOCHI 3K3aMEHAIMOHHOT 0 Onite-
Ta ¥ JIOTOJIHUTEIbHBIE BONPOCHI, CIIOCOOEH CaMOCTOSATENBHO pe-
IIaTh CTAHJAPTHBIE 3aJIa91 JUCIUTUIAHBI

OOyyaromuiics 1mokasaj 3HaHUE TOJIBKO OCHOB NMPOIrPAMMHOIO Ma-
Tepuana, yCBOMJI €ro IMOBEPXHOCTHO, HO HE JOIycCKal IpyObIxX

Y 10OBIETBOPUTENBHO, omuOOK WM HETOYHOCTEH, TpeOyeT HaBOISAIIMX BOMPOCOB IS
MTOPOTOBBII MPaBWJIBHOTO OTBETA, HE OTBETHJI Ha JOIOJHHUTEIBHBIC BOIPOCHI,
CIOCOOCH pelraTh CTaHJAAPTHBIC 3a/Ia9M JTUCIUTUIMHBI C ITOMOIIBIO
MperoaBaTels
HeynosnerBopurensno, | OOydaromuiicss HE 3HA€T OCHOB IMTPOTPAMMHOTO MaTepuasa, JI0myc-
KOMITCTCHITUS HE KaeT TpyObIe ONTMOKN B OTBETE, HE CITOCOOCH pelaTh CTaHIapPTHBIC
OCBOCHA 3a/1a4il AUCIUIUTHHBI JAXKe C TIOMOIIBIO MPEIo aBaTelis

Kpurepun oueHku TecToB

O1ueHka, ypoBEeHb
JOCTHKEHUS
KOMIIETEHIINH

Ornucanue KpuTepuen

OTIU4YHO, BRICOKUI

ConeprxaHue NpaBUWIbHBIX OTBETOB B TecTe HE MeHee 90%

Xopo11o, MpOJBUHYThIH

ConeprxaHue NMpaBUWIbHBIX OTBETOB B TeCTE HE MeHee 75%

y,Z[OBJ'IeTBOpI/ITCJ'ILHO, 0
o COI[ep)KaHI/IC IIpaBHUJIbHBIX OTBETOB B TCCTC HC MCHCC 50%
IIOPOI'OBbBIN
Hey,Z[OBJ'IeTBOpI/ITCJ'ILHO,
KOMIICTCHIIUA HE COI[ep)KaHI/IC IIpaBUJIbHBIX OTBCTOB B TCCTC MCHCC 50%
OCBOCHA

KpuTepuu oleHKH YCTHOTO Onpoca

Onenka, ypoBEeHb
TOCTHKEHUSI
KOMIIETCHIIUH

Onucanue KpUTEpUEB

3a4TeHO, BEICOKHUI

OOyuaromuiicss JeMOHCTPUPYET YBEpEHHOE 3HaHME MaTepuaa,
YETKO BBIPAXKAET CBOK TOUY 3PEHUS IO PACCMAaTPUBAEMOMY BOIIPO-
CY, IPUBOJISl COOTBETCTBYIOIIHUE TPUMEPHI

3a4TeHo, MPOABUHYTHIH

OOyuaromuiicss JeMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepHaja, HO
JIOITYCKAEeT OTAEIbHBIE IOIPEIIHOCTH B OTBETE

3a4TEeHO, TOPOrOBBIN

OOyyaromuiics TEMOHCTPUPYET CYIIECTBEHHBIE POOEbl B 3HAHU-
SIX MaTepuaia, JOMyCKaeT OMTMOKH B OTBETAX
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He 3auteno,
KOMIICTCHIIUS HE
OCBOCHA

OOyuaromuiicsi I1eMOHCTPUPYET HE3HAHUE MaTepuala, IOMYCKaeT
rpyObie OmMOKK B OTBETAX

KpnTepnn OICHKHU peICHUs 3aaa4

OneHka, ypoBeHb
OCTHKEHUSI
KOMIIETEHIINI

Onucanue KpuTepueB

3auTeHo, BHICOKUI

OOyyaromuiics yBEpEHHO 3HAeT METOJUKY U aJrOPUTM pEIICHUS
3aJauu, HE JOMyCKaeT ONIMOOK MPH €€ BHITOJTHEHUH.

3auTeHo, MPOIBUHYTHIN

OOyuaromuiicst B 11€JI0M 3HAET METOJUKY M aJITOPUTM DPEIICHUs 3a-
Jla4u, He JIOMYCKaeT IPyObIX OMIMOOK NIPU €€ BBHITOJIHCHUH.

3auTeHo, MOPOrOBbIH

OOyuaromuiicst B 11€JI0M 3HAET METOJUKY M aJITOPUTM pEIlIEeHUs 3a-
Jla4u, JIOMyCKaeT OIMUOOK IMPH €€ BBITIOJHCHWH, HO CIIOCOOEH WC-
MPABUTH UX IPHU TTOMOIIH MTPETOJIAaBATES.

He 3aureno,
KOMIICTCHIIUS HE
OCBOCHA

OOyyaromuiics He 3HaeT METOJUKY M aJIFOPUTM PELICHUs 3aauu,
JIOMTyCKaeT rpyOble OIIMOKHU NMPHU €€ BBIMOJIHEHUH, HE CIIOCOOEH uC-
MIPaBUTh UX IPU NOMOIUIH NMPENOaBATENsL.

5.3. MarepuaJibl Il OLEHKH J0CTUKEHHs] KOMIETEeHIHit

5.3.1. OueHo4YHbIe MaTEPHUAJBI IPOMEKYTOYHOM aTTECTALMH

5.3.1.1. Bonpochl Kk 3K3aMeHy

Ne Conepxanue Kowe- NAK
TEHLIUS
1 cemecTp
1 [Tonsitue Matpuiipl. JIelicTBUS HaJ MaTpUIIAMU. OIIK-1 31
2 Onpenenurenu 2-ro, 3-ro, N-ro NopsiJika U1 UX CBOMCTBA. OIIK-1 31
3 | O6parnas matpumna. Panr matpuiel. Beraucinenue oOpatHoi mMart- OIK-1 31
PHILIBI C TOMOILBIO ITporenypsl ["aycca.
4 | PemieHne cucTteM JIMHEWHBIX alNreOpandecKux YpaBHEHUU C IO- OITK-1 31
Mol 00paTHOH MaTpuLbl U hopmya Kpamepa.
5 | Meron I'aycca, ero ucnosnp30BaHue AJIs PELICHUS U UCCIIEOBAHUS OIK-1 3]
CHCTEM Ha COBMECTHOCTb.
6 | [lonsTue BekTopa. JImHelHbIC onepanuy HaJ BekTopaMu. [Ipoek-
LISl BEKTOpa Ha OChb. Pa3ioxeHue BekTopa 1mo oproHopmupoBaH- | OIIK-1 31
HOMY 0a3UCy Ha IJIOCKOCTH U B IPOCTPAHCTBE.
7 | CkansipHO€ MPOU3BEJICHUE BEKTOPOB, CBOMCTBA, MPUIIOKEHHUSI. OIIK-1 31
8 | BekropHoe npou3BeieHuE BEKTOPOB, CBOMCTBA, IPUIIOKEHUSI. OIIK-1 31
9 | CMemanHOe MPOU3BEACHUE BEKTOPOB, CBOMCTBA, MPUIIOKEHHUSI. OIIK-1 31
10 | JIuneiinoe mpocTpaHcTBO. EBKIMI0BO MPOCTPAHCTBO. OIIK-1 31
11 | JIuneiinsle npeoOpa3oBaHusi. CoOCTBEHHbBIE 3HAUE€HUS U COO- OIK-1 3]
CTBEHHBIE BEKTOPBI.
12 | OcHOBHbIE 331a4U AaHATUTHYECKON T€OMETPHUH Ha TJIOCKOCTH. OIIK-1 31
13 | YpaBHeHus npsAMoOil Ha MIOCKOCTU (TpsiMasi ¢ YrJIOBBIM KO3 Pu-
LUEHTOM; IIYYOK MPSAMBIX; MpsMasi, mpoxosias yepe3 ase 3agan- | OIIK-1 31
HbIE€ TOYKH; NpsiMasi 00IIero BUa).
14 | B3anMHOe pacroyio’keHHe IBYX MPSIMBIX Ha INIOCKOCTH. OIIK-1 31
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15 | YpaBHeHuUE JIOCKOCTH, €T0 UCCIIEIOBAHNUE. OI1K-1 31

16 | B3auMHOE pacroyioKeHHe ABYX IMIOCKOCTEH. OIIK-1 31

18 | [lapameTpuyeckue M KaHOHUYECKUE ypaBHEHHs MPSIMOH B IMpo- OIIK-1 31
CTpaHCTBE.

19 | B3aumMHOe pacroyioskeHHe MPsIMBIX U IIOCKOcTel B mpocTpanctee. | OINK-1 31

20 | KpuBble BToporo nopsiaka (OKpy>XKHOCTb, 3JUIMIIC, THIIEpOoIa, ma- OIIK-1 31
pabora).

21 | llonstre ¢yHKUMU OAHON mepeMeHHOH. OCHOBHBIE 3JIE€MEHTap- OIIK-1 31
HbIe (YHKIIHH.

22 | Ilpemen mocnenoBareabHOCTH M (YyHKIUH B TO4Yke. (OCHOBHBIC OINK-1 31
TEOPEMBI O TIpeiesax.

23 | beckoHeYHO Mayble U OECKOHEUHO OOJbIIe (PYHKIIUN U UX CBOM- OINK-1 31
CTBA.

24 | Ilonstre HeompeaeneHHOCTH. [1epBbIil U BTOpOI 3amMedaTebHbIe OIK-1 31
IPEICIIBL.

25 | Pa3nuuHble onpeaeneHns HeNpephIBHOCTH (PYHKITMH B TOUYKE. OIlK-1 31

26 | Touku pa3pbiBa PyHKIMHA U MX KIacCHDUKAIHSL. OIIK-1 31

27 | Ompenenenue MPOU3BOJHOM, €€ TEOMETPUUYSCKHA M (PU3MUESCKHMA OITK-1 31
CMBICIL.

28 | CBs13p mudepeHIUpyEeMOCTH H HENPEPIBHOCTH (DYHKITHH. OIlK-1 31

29 | Ilpou3BOgHBIE OCHOBHBIX JJIEMEHTAapHBIX (YHKIWH W TpaBHIIa OINK-1 31
T bepeHInpOBaHHUSL.

30 | IlpousBoaHas CIOXKHOW (PYHKITHH. OI1K-1 31

31 | IlpousBoanHas oOpaTHOM (PYHKITHH. OI1K-1 31

32 | InddepernupoBanne HEIBHO 3aJaHHON (QYHKITHH. OI1K-1 31

33 | IuddepenupoBanune GyHKINH, 3aTaHHOW MTapaMETPHICCKH OI1K-1 31

34 | Tlonsatue muddepenimana. OI1K-1 31

35 | [IpousBoHbIe 1 qU(PEepeHIIHATBI BBICIIUX TOPSIKOB. OIIK-1 31

36 | OcHoBHBIE TeOopeMbl TU(PHEPEHITHATHHOTO HCUUCIICHUS. OIIK-1 31

37 | UccnemoBanue GyHKIMH HAa  MOHOTOHHOCTB, OKCTPEMYM. OIK-1 31
Haubonpiee n HauMeHblllee 3Ha4eHus PyHKIHUU HA OTPe3Ke.

38 | UccnenoBanue rpaduka (yHKIHH Ha BBIMYKIOCTb, BOIHYTOCTD, OIK-1 31
TOYKH TIeperuoa.

39 | Acumnrotsl rpaduka QyHKIUH. OIIK-1 31

40 | OOmiast cxema uccneoBaHus (QYHKIUU C LEIbI0 MOCTPOSHUS ee OIK-1 3]
rpaduka.

2 ceMecTp

1 | [lonsatue (yHKIMU HECKOJIBKUX MEPEMEHHBIX, €¢ 00IacTH ompe- OIK-1 3]
JIeNIeHus], IMHUN ypoBHS, rpaduka, npeena, HempepbIBHOCTH.

2 YacTHble NpUpALIeHUs, YaCTHBIE TIPOU3BOIHbIE TIEPBOTO MOPSJIKA, OIK-1 31
UX FT€OMETPUYECKUI CMBICIL.

3 | IIpon3BosiHas MO HAMPABJICHHIO. OIIK-1 31

4 | I'papgueHT QyHKIMH.

5 | IloHATHe 4YacTHBIX NMPOU3BOAHBIX U MOJHBIX U depeHnaion OTIK-1 31
BBICIIMX MOPSIAKOB.

6 | UccnenoBanue (yHKIMHM JABYX HE3aBHCHMBIX IEPEMEHHBIX Ha OTIK-1 31
HKCTPEMYM.

7 | I'pamueHTHBI MeTOJl HAXOXICHHUS SKCTpeMyMma (DYHKIMHM JBYX OTIK-1 31
NIepPEMEHHBIX.

8 | YpaBHeHHs KacaTeJbHOM INIOCKOCTH M HOPMAJIU K IIOBEPXHOCTH. OIIK-1 31
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9 | [NonaTue nepBooOpa3HOil U HeompeaeneHHOTo nHTerpana. OCHOB-
HBIE CBOICTBa HeompenaeneHHoro uurerpana. Tabmuma ocHoBHbIX | OITK-1 31
HEOIPEeICICHHBIX MHTETPAJIOB.
10 | OcHOBHBIE METO/BI UHTETPUPOBAHUS: METO PA3IIOKECHHS, 3aMeHA OITK-1 31
epEeMEHHOM.
11 | OcHOBHbIE METOJbl MHTETPUPOBAHUSA: WHTETPUPOBAHUE IO 4a-
— OIIK-1 31
12 | Coco0Obl HHTErpUPOBAHHS TPUTOHOMETPUYECKHUX (PYHKITHIA. OIIK-1 31
13 | Knmaccel mHTErpUpyeMbIX (YHKIHH. OIIK-1 31
14 | OnpeneneHHbI UHTETPAJI U €0 OCHOBHBIE CBOMCTBA. OIIK-1 31
15 | Ilpou3BoaHasi OnpeIeIEeHHOT0 UHTErpajja Mo MepeMEeHHOMY BepX- OTIK-1 31
HeMmy npeaeny. @opmyna Helorona-JleiiOHuna.
16 | UnTerpupoBaHne 3aMEHOW MEPEMEHHBIX M II0 YacTsIM B Ompee- OIIK-1 31
JICHHBIX MHTErpaJIax.
17 | I'eomeTrpuyeckue NpUIOKEHHsI ONIPEIETICHHOI0 HHTErpaa. OIIK-1 31
18 | MexaHnuecKue MPHIIOKEHHUS ONMPECIICHHOT0 HHTErpajia OIlK-1 31
19 | HecoOcTBEeHHBIE HHTETPAJIBI TIEPBOTO POJIA. OIIK-1 31
20 | HecoOCTBEHHBIE HHTETPAIIBI BTOPOTO POJIA. OIlK-1 31
21 | IlpubnkeHHBIC BRIYUCICHHS OTPEICTICHHBIX HHTETPAJIOB. OIlK-1
22 | AnreOpandeckasi (hpopMa KOMIIEKCHOTO YHCIIA, €T0 M300pakeHne
Ha KOMIUTIEKCHOM TIIIOCKOCTH. [leficTBust Hax komruiekcHbiMu unc- | OIIK-1 31
JIaAMH.
23 | Tpuronomerpuueckass W Moka3areiabHass (HOPMBI KOMIUIEKCHOTO
qHeL OIIK-1 31
24 | TlonstTue GyHKIUHA KOMILJIEKCHOTO TEPEMEHHOTO, €€ Mpeera, He- OIIK-1 31
IPEPBIBHOCTU U IPOU3BOJHOM.
25 | OcHoBHBIE TIOHATHS O TU(DPEpEeHIMATBHBIX YPaBHEHHUSIX TIEPBOTO
nopsiaka. 3amada Kommwm, ycmoBusi cymiectBoBanus u eauHcTBeH- | OIIK-1 31
HOCTH €€ PeLICHHs, TeOMETPUUYECKUIA CMBICII.
26 | InddepennuanbHbie ypaBHEHHUS IMEPBOrO MOPSIKA C pa3JIeisio- OIK-1 31
HIMMHUCS IEPEMEHHBIMH.
27 | Onpaoponanbie auddepeHIMaIbHbIe YPaBHEHHUS IEPBOTO MOPSIIKA. OIIK-1 31
28 | JIuneitnsie muddepeHnanbHble YpaBHEHHS IIEPBOTO MOPSIIKA. OI1K-1 31
29 | OcHoBHBIC TIOHATHSA O IU(DPEpEeHIHATBHBIX YPAaBHEHUSAX BTOPOTO OTK-1 31
HOPSIIKA.
30 | Auddepenunanbabie ypaBHEHUS BTOPOrO MOPSAIKA, JOMYCKaro- OIK-1 31
1I1€ OHMKEHUE MOPSIIIKA.
31 | Jluneitnble ogHOponHBIe Iu(depeHInanbHble YpaBHEHUS C TO-
CTOSSHHBIMU KO3((PHUIIHEHTaAMH. OTBICK&HE/IG o01ero pereHus: B OIK-1 31
cllyyae pa3IMYHbIX CUTyalMd JUIsl KOpPHEH XapaKTepHUCTUYECKOTO
YpaBHEHHSL.
32 | JIuneiiHble HEOJHOPOAHBIE MU(epeHIInaTbHbIe YPaBHEHHS C T10-
CTOSSHHBIMU KO3 duunentamu. OtbickaHue yacTHoro u oomero | OIIK-1 31
peleHu Ui pa3InyHbIX CTaHAAPTHBIX MPABbIX YACTEH.
33 | MonenupoBaHue KosebaTelabHbIX MPOLECCOB B MH)KEHEPHBIX CH-
CTeMax. OTTK-1 31
34 | UucneHHoe MHTerpupoBaHue auddepeHnalbHbIX YpaBHEHHUH. OIIK-1 31
3 cemecTp
1 | UncnenHoe uHTerpupoBanue auddepeHaabHbIX ypaBHEHHH. OIIK-1 31
2 | Ilonatue umcinoBoro psina W ero cymmsbl. OcHoBHble cBoiictBa | OIIK-1 31
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CXOAAIINXCS YUCJIOBBIX PAOOB.

3 | HeoOxomuMbli IpU3HAK CXOAUMOCTH YHCIOBOTO PsJIa. OIIK-1 31
4 | Ilpu3Haku CpaBHEHHUS CXOJMMOCTH PSIIOB C IOJOKUTEIbHBIMU OIIK-1 31
YICHAMHU.
5 | Ilpusnak Jlanambepa. OIIK-1 31
6 | Ilpusnak Komu. OIIK-1 31
7 | VlHTerpanpHblii MPU3HAK CXOAMMOCTH. OIIK-1 31
8 | 3nakouepemyroniuecs YMCIOBBIE PSJIbl, Tpu3HAK JIeHOHMIIA. OIIK-1 31
9 | 3nakonepeMeHHBbIC psiabl. AOCOFOTHAS M YCIIOBHASI CXOIUMOCTb. OIIK-1 31
10 | onsTue GyHKIMOHAIBHOTO U cTeneHHoro pajga. Teopema Abens. | OIIK-1 31
11 | Pagw! Teitsiopa u MakiiopeHa OIIK-1 31
12 | PaznmoxeHre OCHOBHBIX JIEMEHTAPHBIX QYHKIUH B psig Makiope- OTIK-1 31
Ha.
13 | Tpuronomerpuueckuii psa. Koapduumentsr dypre. JlocraTou-
Hbl€ YCIIOBUSl pasfiokeHusi mnepuonudeckord ¢yHkuuu B psg | OIIK-1 31
dDypse.
14 | Pag ®ypbe 1uist 4eTHBIX U HEYETHBIX (PYHKLUH. OIlK-1 31
15 | Paznoxenue B psin Pypre nepuoanyeckux (QyHKUUN € TPOU3- OITK-1 31
BOJIbHBIM IIEPUOIOM.
16 | [Ipeamer Teopumn BeposTHOCTeH. [loHsATHE COOBITHS, KITacCH(HKa-
o OIlK-1 31
1S COOBITHH.
17 | Kimaccuueckoe ompesneneHue BeposATHOCTH. CBOWCTBAa BEPOSITHO- OITK-1 31
CTH.
18 | 'eomeTpuueckoe onpeeeHue BEPOSITHOCTH. OI1K-1 31
19 | Cratuctudeckoe onpeseneHne BepossTHOCTH. DopMyibl KOMOUHA- OIIK-1 31
TOPHUKH.
20 | TeopeMbl ClIOKEHUST BEPOSITHOCTEH. OI1K-1 31
21 | YcioBHas BepOATHOCTB. TeopeMa YMHOKEHHS! BEPOSITHOCTEH. OIIK-1 31
22 | ®opmyna nonHoi BepositHocTH. Popmyia baiieca. OIIK-1 31
23 | JlokanpHas u uHTErpasbHas hopmysasl Myaspa-Jlamnaca. OI1K-1 31
24 | Tlonsatue cirydaitHoi BenuuuHbl. CilydailHbIe BETUYUHBI TUCKPET- OIK-1 31
HOTO ¥ HETIPEPHIBHOI'O TUMA.
25 | YucnoBble XapaKTEPUCTUKH CIIyYalHBIX BEJIIMYMH: MaTeMmaTuye-
CKOC OKHJAHHE, AUCTICPCHS, CPEAHEE KBAJPATHUIECKOS OTKIOHE- | yp. 3]
HUE, HAYaJbHbIC U LIEHTPAIbHbIE MOMEHTHI. 3aKOH pacIpeleeHUs
BEPOSITHOCTEN.
26 | OyHKIMS pacipenereHusi BEpOsITHOCTEH U ee CBOMCTBA. OIIK-1 31
27 | IInoTHOCTH BEpOSITHOCTH U €€ CBOMCTBA. OIIK-1 31
28 | buHOMUAaNBHBINA 3aKOH pacHpeesCHHsl; paBHOMEPHBIN 3aKOH pac- OIK-1 31
TIpeIeIeHUs
29 | HopManbHBIN 3aKOH paclpesielieHus; SKCIOHEHIMAIbHBIN 3aKOH OIK-1 31
pacnpeneseHusl.
30 | ®opmynupoBka 3akoHa OOnbIIMX 4ucesn B ¢opme YeOblmena.
Jlemma YeObimeBa. HepaBenctBo YeOsimena. Teopembl Mapkosa | OIIK-1 31
u YeObImena.
31 | IlenTpanbHas mpenenpHas Teopema. Teopema JlsnmyHoBa. OIIK-1 31
32 | MHoromepHsle ci1y4alHbIE BEJIUYHUHBIL. OIIK-1 31
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5.3.1.2. 3aga4u K 3K3aMeHYy

Komne-

No Conepxanue TeHTms NJaK
1 cemecTp
1 x+y= 3
Pemnts cucremy ypaBHeHUN 2x—y+z =3 C IIOMOIIBIO
OIIK-1 v1
3x+y—z=2
dbopmynn Kpamepa
2 Haiitu mmomane TpeyronpHuKa ¢ BepmuHamu A(3,3,-1), B(2,0,6),
C(-4,2,1), ucronn3ysi BEKTOPHOE MPOU3BEICHHE. OIIK-1 H1
3 32-10
41 35
BrranciuTes onpeaenuTenb : OIIK-1 H1
73 25
83 4 0
4 x+y= 3
Pewnts cucremy ypaBHenuit  (2x—y+z =3 wmerogom laycca. | (k-1 V1
3x+y—z=2
5 .2
. 3—sin“x
Haiitu npousBoanyto GpyHKIuu y = e OIIK-1 V1
l-e
6 x4
Haiitu npemen  lim ———. OIIK-1 Vi1
x—>-2+/1-4x -3
! 1 —x? +sin® x
Haiitn mudpdepennuan Gpynkunn Y = 5 X-e OIIK-1 V1
8 | Haiitu ckamsipoe npoussenenne BektopoB A(4,0,5), B(0,3,1), C(- i
5,2.1) OIIK-1 H1
9 | Banucarbh ypaBHEHHE OKPY>KHOCTH C LeHTpoM B Touke O(2;-3) u i
paguycom R=5. OlIK-1 vi
10 2
Beraucmute nipenen |im M‘ OIIK-1 V1
Xx—1 x2 —X
11 Haii — X - 4x+2.
aiiti npousBoaHyto GpyHkiuu Y = Ctg8x-e OITK-1 Vi
12 | Haiit yron B B Tpeyronphuke ¢ BepummHamu A(3,1), B(-4,0),
- OIIK-1
C(4,-1).
13 3—sin’ x
Haiitu npousBonnyto GpyHKuu y = e OIIK-1 V1
l-e
14 Haittn npenen |imw OIK-1 V1
x—0 tg 2X
15 | Jlauwi Bektoper @ = (1;0;2) u b = (2;3; 1), naiitu ux moxynu. | OIIK-1 H1
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16

HaiiTn mpou3BOIHY0 TPETHETO MOPSAAKA OT QYHKIMH y = 3. OIIK-1 V1
17 i
HaiiTu npousBoHy 0 GyHKIUH ) = (4sm 2X 4 ctg? x)s : OIIK-1 V1
18 | Haiitm ypaBHeHue cTOpoHB AB B TpeyrojbpHHKE C BEpIIMHAMHU i
AG.1). B(4.0). C(4:1). ot |
19 3—sin’ x
Haiitu npousBonnyro pyHKmm y = e OIIK-1 V1
l-e
20 -11 1 = =A.
JlaHbl MaTpHIIBI A= . B= , Haiitu C=A‘B OIIK-1 H1
0 4 2
2 cemecTp
1 | HaiiTi yacTHBIE TPOM3BOIHBIC MIEPBOTO MOPSIKA OT PYHKIIUU
Z= In(sin2 X+tgy+5). OIK-1 vl
2 . dx
Haiitu uHTerpa IZ— : OIlK-1 HI
2X° —5X+6
3 | Boiumcnute  iomanbk  QUTYpH,  OTPAaHWYECHHOW  JTMHUSIMHU
y:x2/2; y=4-x. OIIK-1 H1
4 | Yiccnenosats Ha SKCTpEMYM QYHKIMIO Z = X2 + Xy + O.5y2 —2X. OIIK-1 Vi
5 | Beruucnuth 00beM Tea, 00pa30BaHHOTO BpaIeHUEM BOKPYT OCH
Ox burypsl, OTPaHUYECHHOMN JmHuAMH: | OIIK-1 H1
X+y-2=0;, x=0; y=0.
6 | Pemmrs nuddepennmanbHoe ypaBuenue Y —2y+y = ge. OIIK-1 H1
7 | Boruncimte  momans  QUTYpHL,  OTPaHUYEHHOM  JIMHUSAMH:
2 OIIK-1 H1
y=2X—-X"; y=-X.
8 . 2x—3
Haiitu uarerpan fz— dx. OIlK-1 Hl
X~ +6x+10
9 | UccrnenoBatp Ha IKCTPEMYM HKITHIO
2 2 pevy by OIIK-1 V1
Z=3X"+xy+0.5y" -2x+4y+2.
10 Haiitu rpament QyHkunn Z = /5%% + y°x* B Touke A(=12). OIIK-1 vl
11 | Perurs nuddepeHnnanbHoe ypaBHeHue Y + Xy = —x3. OIIK-1 H1
12 | BelyucnuTh YacTHBIE TPOU3BO/IHBIC IEPBOTO MOPSAKA OT (PYHKIUH
. 3 OIIK-1 V1
z =sin(cos’ x —tgy) .
13 | Haiitu unrerpan [(2x—4)sin6xdx. OIIK-1 H1
14 | penmrs mnbdepenrmansaoe ypapuerne Y+ 2y +5y =4e X, OIIK-1 H1
15 Ha¥iti yacTHOE peleHHe ypaBHEHUA y' = X, YIAOBIETBOPSIOIICE
X OIK-1 H1
ycrosuio y(1)=1.
16 | Beruucnuth YJacTHBIE IIPOU3BOJIHBIE byHKIIN
. 3 OIIK-1 v1
z=In(sin” x+ctgy +5) .
17 | Haiiti nonubiid auddepennnan mis Gyakauun y=2xsiny-Inx. OITK-1 V1
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18 x2dx
Haiitu unrerpan  [——— OIIK-1 HI
V1+5x°
19 | UccnenoBath Ha AKCTPEMYM GYHKIHIO
2 2 OIIK-1 V1
Z=X"+5xy +15y° —5x+4y+2.
20 | P ‘cosx—ysinx=0.
emuTh quddepeHnnaIbHOe ypaBHEHUE Y COSX —Y'S 0 OIK-1 H1
3 cemecTp
1 | IlpoBeputh  HEOOXOOMMOE  YCIOBHE  CXOJUMOCTH  psla
2 | B nepBoMm smiuke 7 GenbIx U 8 KpacHBIX MIApOB, BO BTOPOM 5 Oe-
JBIX M 5 KpacHbIX. M3 kaxaoro simuka BeIHYIM 1o mapy. Kakosa | OIIK-1 H1
BEPOSITHOCTH, YTO BBIHYJIM OJIMH OCJIBINA U OJIMH YEPHBIMN.
3 | Haiith BepoOsATHOCTH OTKJIOHEHHS HOPMAJILHO PpaCIpEIeICHHON
clly4aiiHOM BenuuyuHBl ¢ mapamerpamu M (X)=-4, D(X)=4 OLTK-1 H1
OT MaTEMATUYECKOTO OXKHIaHUsI Ha BEJTMYHHY, HE TTPEBBIIIAIONILYIO
3.
4 st TuCKpeTHOM Ciy4ailHOM BETUYUHBI
X 1 3 5 7
OIIK-1 H1
p 0.5 0.2 0.1 0.2
HaWTH AUCTIEPCHIO IBYMS CIOCOOAMH.
5 | CnyyaitHas BenmnuuHa X pacmpeeiieHa 1o HOpMaJlbHOMY 3aKOHY ¢
napamerpamu a=5 u ¢ =3. Haiitu auanazon uzmeHenus ciayvaii- | OIIK-1 H1
HOM BEJIUYHHBIL.
6
®Nn+2
HccnenoBath Ha CXOUMOCTD Psijl > - OITK-1 V1
n=1 3
7 Haiitu mMaremaTnyeckoe OKHUIaHUE CITyYallHOW BEJITMYUHBI, 1JI5
0, mpu X <0
KOTOpPOM X2
F()=1s mpm0sx<4 OIIK-1 HI
1, mpu X > 4.
8 | HempepriBHas ciyvaiinas BenuunHa X pacrmpejiesieHa mo nokasa-
TeNBHOMY 3aKOHY ¢ mapamerpoM A =0,3. CocTaBUTh (GYHKIIHIO OIIK-1 Vi
pacnpenesnenust BepostHoctei F(X) 1 dynkimto miotHocTH f(X).
9 | na ouMckpeTHOM Ciy4allHOW BENMYMHBI, 3aJJaHHOW CBOUM 3aKO-
HOM pacnpeieJIeHUsl HAWTH YUCIIOBbIE XapaKTEPUCTUKH.
OIIK-1 H1
X -2 3 4 5
p 0.2 0.3 0.4 0.1
10 | Paznoxuts B psag Oypbe nepuoandayo QyHKIHIO, 33IaHHYIO Ha
. _ OIIK-1 v1
OTpe3Ke [-T;7] paBEHCTBOM Y = TTX
11 | B smuke 20 geraneii, 4 U3 KOTOPBIX HecTaHAApTHBIE. CIydyalHBIM OIK-1 H1

o6pa30M BBIHUMAeETCS 3 JACTaJIn. KakoBa BCPOATHOCTH TOI'O, 4YTO
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XOTs OBl OAHa U3 HUX HCCTaHAAapPTHAs.

12

2
®n
Yy —

n
VccieioBath Ha cxoguMocTs pan N=14

OIIK-1

Vi

13

UrpanpHas xocTth Opocaercs onuH pa3. HaliTu BEposSITHOCTH TOTO,
YTO HA BEPXHEH I'PAaHHU BBINAJIET HE MEHEE IISITH OYKOB.

OIIK-1

H1

14

Texaudeckoe yctpoiictBo (TY) cocToUT M3 MATH OJIMHAKOBBIX
2JIEMEHTOB, HE3aBUCUMO pPalOTalolIUX Jpyr OT napyra. Bepost-
HOCTb OTKa3a KakJoro ainemeHrta 3a Bpems T pasHa 0,3. Haiitu
BEPOSITHOCTh TOT'O, UTO 3@ BpeMsl T OTKaxyT:

a) TpHU AJIEMEHTA;

6) HE MEHEe TpeX DIIEMEHTOB;

B) MEHEE TPEX NEMEHTOB.

OIIK-1

V1

15

Paznoxurs pyHKIIMIO y=1-x4 psan @ypee 1o CUHycaM Ha OT-

pes3ke [0, 7] .

OIIK-1

Vi

16

JIBa paBHOCHJIbHBIX IIaXMaTHCTa UTPAIOT B Iaxmatel. YTo Bepo-
SATHEE, BEIUTPATH JIBE MAPTHUU W3 YETHIPEX WJIU TPU MAPTHUU U3 IIIe-
ctu?

OIlK-1

A

17

HaﬁTH pa)myc CXOOIUMOCTH CTCIICHHOTO psula u OHpe}IeJ’II/ITB THUIT
n
© 4
> —x"

-1 N
CXOJUMOCTH Ha KOHIIaX MHTCpPBAJa CXOANMOCTH n=1

OIlK-1

Vi

18

Haiitu mapamerp @ u M (X) 1O HM3BECTHOH IUIOTHOCTH BEpPOSIT-
HOCTHU CIIy4JaitHOM BEJIMYUHBI X:

f(x)=

a(x2 +2x), ecim 0<x<1;
0, ecm ¢[0,1].

OIIK-1

HI

19

JIBa cTpenka Mpou3BOAAT 110 OJHOMY BBICTpeny. BeposTHOCTH mo-
MaJlaHus B 1I€JIb IEPBOI'O U BTOPOTo cTpesikoB paBHbl 0,9 u 0,5 co-
OTBETCTBEHHO. HaliTu BepoOsSTHOCTH TOrO, YTO Lieib OyJeT mopa-
KEHA TOJIBKO OJHUM CTPEIIKOM.

OIIK-1

H1

20

HenpepriBHas cirydaiinas BenuunHa X paBHOMEPHO pacrpezesieHa
Ha otpe3ke [3;8]. CocTtaBUTh PYHKIUIO pactpeiesieHUs BEPOSTHO-
creii F(X) u dynakmmro miotHocTH f(X).

OIIK-1

v1

5.3.1.3. Bonpochl k 3a4eTy ¢ OLEHKO¥

He npenycMoTpeHs!.

5.3.1.4. Bonpocsl K 3a4eTy

He npexycMoTpeHs!.

5.3.1.5. IlepeyeHb TeM KypPCOBBIX IPOEKTOB (PadoT)

He npenycMoTpeHs!.

5.3.1.6. Bonpocs! K 3a1UTe KYpcOBOI'0 NPoeKTa (padoThbl)
He npexgycMoTrpeHsl.
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5.3.2. OneHOYHBIe MATEPHAJIBI TEKYLIer0 KOHTPOJIS

5.3.2.1. Bonpocsl TecTOB

Ne Coneprxanue Komne- NJAK
TEHIIUS
Pasnea 1. Jluneiinas aaredpa u aHaJMTHYeCKasi FreOMeTPHs
Onpenenuresb 1) 05 3) 1
1 -3 0 2) O 4) -2
1| o 2 s |mma=Ope OIK-1 311
0O O 2o-— v
BEH...
Onpenenuresb 1) -1 3) 5
-2 1 1 2) 1 4) -5 31
2. 3 2 1 paBeH... OIIK-1 V1
O 1 O
JlaHbI MaTpHUIIBI 1 0
-1 1 1 1) ,2) ;
A= , B= , TO- 8 8 31
3. o 4 2 OIIK-1
— 8 Vi
rna marpuria C=A-B umeer 3) .4 (1 8)
BHU]... 1
Jluna Bextopa d =31 —4] 1) -5 3) 25 31
4. 2) 14 4)5 OIK-1} ¢
paBHa...
Hanst BekTopel a = (1,0;2) u 1) 3 3)
E_ (o 2) 5 4) 8l
5. | b =(2;3;-1), Torma ux ckansapHoe OIIK-1 vl
MIPOU3BEJICHUE PABHO. ..
Janbl Bektopel @ = (8;4;1) u 1) 167 -8j+k
6. b =(2;—2;1), Torna ux Bektoproe | 3) — EST + Ei] + 2{!2 OMK-1 31
MPOMU3BEJICHUE UMEET BUJI. .. 2) 2i—6j-—24k Vi
4) 6i -6]—24k
[Ipu xakux 3HAYEHUSX O U B BEK- 1) a=2, PB=4
TOPHOE NPOU3BE/ICHHE BEKTOPOB 31
T la={4 o6} uw b= 1;p} pas-| D =2 P-I Ofk-L )
HO HYJIIO? 2) a=2 p=173
4) o=2, B=3
[lmomane Tpeyroiapuuka ABC, (1) 1 3) 8 31
8. |rme A(L2),B(4,3),C(-12) pas-|2) 10 4) -2 ONK-1 |
Ha...
PemrenneM cucTeMbl TMHEHHBIX 1) x=-10, y=-3
. |2x=Ty =1, 2) x=-3, »=-10 31
ypaBHEHHUIA _ _ -
9. { X—dy=2 3) x=10, »=-3 OIIK-1 V1
4) x=-10, y=3
SBJISICTCS ...
dopmynsl BUAA Aj I pe-
PMY A3 Xj N AP 1)  TpeyroabHUKOB 31
10. | menus cucremMbl NUHEHHBIX ypaB- 2)  Kpamepa OIIK-1
HEHUU 4epe3 ONPEIEIUTENIN Ha3bl- 3) I'aycca
BalOTCSl JOPMYIIAMH. .. 4) Jlannaca
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Jlana cucrema JHMHEHHBIX ypaBHe- | 1) -7
HUH 2) -1/7
=3 3 17 31
11. X+Ty=3, Cucrema HE HMeET 43 7 OIIK-1 V1
—X+ay=>.
peuIeHu OIpu a=...
Omnpenenurenb OCHOBHOM wmarpu- | 1) 10
bl CUCTEMbI JIMHEWHBIX ypaBHe- | 2) 8
—-2y+6=0; 3) 76 31
12 mmit )y _9;13-0; 4) 80 OMK-1 | )
2x+4y=1
paBeH. ..
JlaHbI TOUKH
A(2;-1), B(10;5), C(10;-1). 1) 14 31
13. | Onpenenuts mmuny otpeska AC g ]éo OIIK-1 V]
4) 8
HopManbHbIif BEKTOP IIIOCKOCTH 1)  (6;-7;--10)
6X —7y—10z — 2 = Qumeer koop- | 2)  (-7;-10;-2) 31
14. OIIK-1
JIAHATHL. . . 3)  (6;-10;-2) Vi
4)  (-6;7;10)
Paccrostaue ot toukn A(0,3,-5) | 1) 21 3) 21/49 31
15. | no mockoctn 2X+3y+62=0 2) 7 4) 3 OIIK-1 V1
paBHO...
YCTaHOBHTE COOTBETCTBHE Mexay | 1) (0,0,0)
ypaBHECHHEM ILUIOCKOCTH M TOYKa- | 2) (1,1,0
MH, KOTOPBIE JISKAT B 3THX ILIOC- | 3) (1,1,
KOCTSIX 4) (-2,0,0). 31
16. | Iy: 2x+y-3z+4=0 OIK-1 | ¢,
l3: x+y-2=0
l: —x+8y—-5z2=0
la: 2x+y+2-4=0
Cpemu mpsiMbix |1 @ x+3y-5=0, i | 1) 1 ulz, 2) I uls,
2X+6y-3=0, I3: 2x-6y-3=0, l4: - | 3) I3 uls, 4) |1 uls i 31
17. 2X+6y-5=0 mnapannenbHbBIMU SIB- OTK-1 Vi
JISIFOTCSL..
Ecnu ypaBHeHue runepbomnbl ume- | 1) 3 3) 9
2 2
31
18. | er BUn ? - E =1, TOo mImHa ee 2) 16 4) 4 OIIK-1 Vi
MHHMO# MTOJYOCH paBHa
VYpaBHEeHUE KPUBOH, N300pakeH- 1) x* N Y 1
HOM Ha PUCYHKE 9 4
/%\ 2) Xy -1
> 9 4 31
19 3 3 2 2 OHK'l
UMeeT BHI. .. \—IZ/ 3) X .Y 4 vl
3 2
4) Lz _ LZ -1
2 3
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[Mpsamas X—_lz y;4 :% na-
a
20. | pamrenbHa MJIOCKOCTH b J 3) 9 OIIK-1 31
2) 1 4) -21 Vi
X—-3y+5z2=0 mpu a pas-
HOM. ...
Paznen 2. MaremaTuyeckuii aHaIu3
Kakwue u3 ¢pyHkuunit siBisrorest 6ec- 1 X 5 X—2
21. | KOHEYHO MaJLIMHU B TOUYKE X0 = 27 ) x—2" ) X OIIK-1 13{11
3) cos(x-2), 4) sin(x-2)
Hana ¢pyHKIus 1) [-5;t)
y=+/x*+x—6+5. Torna ee 06- 2) (—o0;—1] W [2;+00)
22| macThIO 3HAYCHUH SBISICTCS] MHO- 3) (V6 + 5itoo) OIK-1 31
JKECTBO. ..
4) [5;t0)
Jnst ipoGHO-pannoHanbHoi GyHk- | 1)  X=-2 3) x=0
2
23. | 1uH y = TOYKaMH paspel- | 2y  x=1 4) x=-1 OIIK-1 31
2 V1
X+ 2X
Ba SIBIISIIOTCS. ..
3HaveHue npenena | 1) 0 3) 1
24, | . sin3x 7) S VR 34 | onk1| 3
lim paBHo. .. H1
x—0 4X
3HaveHne npenena | 1) 0 3) 00
25. | . x%- 2) 4 4 2 Jomk1| 3t
lim paBHoO... Hi
Xx—2 X—2
3HaueHue npenena | 1) 0,2 3) 0,3 31
2 2 0,4 4 0,5 -
26. lim % 2+ 4x+3 paBHo. .. ) ) OIIK-1 H1
>3 X“+x-6
3HaueHue npenena | 1) 2,5 3) 0 31
2 - 2 1 4 00 -
27. | o B +3x=2 papug. ) ) OnK-1 | 1
x>0 2x% + x +8
YCcTaHOBHUTE COOTBETCTBUS MEXKTY 1 2X
(GYHKIUSIMU ¥ UX IPOU3BOIHBIMA ) 14+ x* 31
28. | ™ 2) 5cos(5x+1) OIIK-1
. H1
y=sin(5x+1) 3) 3¢
y=arctg(x?)
[Ipon3BoiHAs TIPOU3BEACHHMS 1) 4x®cosx
4 = 3 -
59 | X" SIN Xpasna... 2) X7 (4sin X+ XCOSX) ot | 3t
3) x3(sinx+ xcosx) H1
4) x°(4sin x —xcosx)
[Tpou3BoHas BTOPOTO MOPSIKA D 1 3 1
ukpu Y = 1IN 3X umeer 2z 2
20, | y X X onk-1| 3
BU/I... 2) 1 5 3 H1
3x? X
3aKoH JABMXEHUSI MaTEpUAIbHON 1) 11 31
31. | TOYKH UMEET BU/ 2) 9 OIIK-1 H1

3) 13




Crpanuna 32 u3 47

x(t) = 4+10t + e, rae X(t) — xo-

Op,[[I/IHaTa TOYKH B MOMCHT BpeMe-
Hu t. Torga ckopocTs TOYKH IpH t
=7 paBHa...

4) 75

JlaH pagnyc-BEKTOp ABHKYILEHCSA
B IPOCTPAHCTBE TOYKH

1) 2i +2]
2) 6i +2]+k

31

fr— 3 . 1 2 . H . K -
I/Ia BEKTOP YCKOPEHHS B MOMEHT | 4y i+ j+k
BpemeHu t= 1 umeer BUJ...
Haiitu npousBoanyto GyHKIUU 1) 3X2 In3x + X2
3
y =Xx"In3x 2
33, 2) X omk1| 3
3) 3X
2 3
4) 9x“ Inx + 3x
Hatitn npon3Boaayo GyHKIIMHA 2
2P yio by ) — 2xe* +1
X7+l
y=¢ 2 eX 31
34. ) OIlK-1 a1
3) xeX +1
2
4)  2xeX
3HadeHHE MPOU3BOTHON (PYHKITUN 1) 13 3) 7
35 10x +1 2) 9 4) 10 |omk1| 3t
Y= o B Touke x=0 paBHoO... Hi1
€
ITpom3BOIHAS BTOPOTO MOPSIKA 1) —4sin 2X
dynxiuu Y =SIN 2X pasHa... 2) 8sin x 31
36. 3) 4sin 2x OIK-L 1y
4) —8sin X
Haiiti Touky Makcumyma (yHK- 1) x=-4 3) x=-3 31
37. = = OIlK-1
uu y:2x3+3x2—72x+7 2) x=3 4) x=4 H1
UYro onpenensieTcs BEIpaKCHUEM 1) YchoBHBIN SKCTpEMyM
Zy COSa + Zy,€0S B2 2) I'paguent
38. 3) YacrtHbiii auddepeniman OIIK-1 31
4) Tlpou3BojHas 10 HaIpaBJIe-
HUIO
YacTHasi mpou3BOHAS BTOPOT'O 1) 4 y3
nopsaKa Z% byHkun Z = x2y3
X 2)  2xy® +3x%y? 31
39. | paBHa... 5 OIIK-1 V1
3) 2xy
4) 6xy2
Touxoit sxcTpeMyMa GyHKIUU 1) M(2; -4)
—_0Qy?2 2 _ 2) M(1; -2) i 31
40. | Z=9X" +y° +18x—-4y+7 3) M(-2: 4) OIK-1 | ¢}
SIBJISIETCS TOUKA. . . 4) M(-1; 2)
a1 Haiitu kputnueckyro Touky pyHk- | 1) M(2; 5) 3) M(@3;7) OTIK-1 31
" | mum 2) M(3; 5) 4) M(7;5) !
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2=2x%—2xy+3y% —18x 16y +7

YacrHas npousBoaHast QyHKIIUN 1) 0
z =x*cos? y mo nepemennoii y B | 2) 4 31
42. o 7 panma 3) -1 OIlK-1 V1
M 1’3 4) 1
MHOXecTBO epBOOOPa3HBIX 1
. 3x 1) —=e¥+C
dynxmuit T (X)=€”" umeer 3
BHJI... 3x
43, 2) (:EL +C OIIK-1 13{11
3) §e3x +C
8 3x¥+cC
HeormpeneneHupiit HHTErpa 1) —cosbx+3)+C
ISIn(5X+3)dX PaBCH... 2) —COS(5X2/2+3X)+C
44 OIIK-1 31
' 3) -—1/5cos(d5x+3)+C H1
4) —1/5005(5x2/2+3x)+C
OrnpeneneHHbIN HHTErpall
45. | 2 ;) Eg 2) ﬁg onk-1 | 3t
' j(3x2 +2)dx paBeH... ) ) H1
1
OnpeneneHHblid HHTErpall ) 1 3) 1/3
eln3 i 31
46. jln—xdx paBeH. . 2) 1/4 4) 4/3 OIIK-1 H1
1 X
Bbraucnuts miiomans GUrypsl, ) 12 3) 14
OorpaHUYeHHOU rpadukoM QyHK- 2) 15 4) 18 31
47. 2 OIlK-1
uin Y =X~ + 2x, ocwio Ox u HI
npsMon x=3
Paznea 3. /Indpdepennuanbubie ypaBHeHUS U PAIbI
CXomsmmMucd  ABISIFOTCA  HECo0- i +0 _%
CTBEHHBIE HHTETPAJIBI. . . 1) I X dx 2) I X *dx 31
48. L . ONK-1 |
3) I x 4dx 4) _[ xdx
1 1
aHo auddepeHnmanibHOE aB- 2
a bbep PR 1exe X g
y'=yt-x 2
HEHHE npu y(0) =1. N
Torma mepBbie Tpu wieHa pas3no- | 1+ X+—
49, | )KEHHUsI €ro pelieHUus B CTENEeHHOMN 6 , \ OIIK-1 I?&]i
PST UMEIOT BUJT 2) 1+x+ X? + % 4)
2
-1+ x+ X
Hano nmuddepeHnaIbHOE ypaB-
50. weane Xy =y mpu y()=1.To- |1) D 3) C OIK-1 31
rJla MHTerpajbHasi KpUBasi, KOTO- H1
pasi onpeeNsieT pelIeHHe dTOro 2) A 4) B
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YpaBHEHUs, UMEET BU. ..
yll

2

/_—l

Cpenu nepeuuciieHHbIX audde-
pEHIIMATBHBIX YPaBHEHUH ypaBHE-
HUSAMHU 1-20 nopsioka sBISAIOTCA. ..

1) x’y'+8y—x+5=0
d

2) y"—2+x=0

)y i

51. 2 OIIK-1 31
3) 2xd—Z + X dy +y=0
dx dx
2
4) xd—XZ + yX % +y=3
Ecnu y(X) — peuieHue ypaBHEHHUS

52. | y'= = YZIOBJIETBOPSIONIEE  YCIIO- | 2) 5 4) OIlK-1 Hi

Buto Y(1) =1, torma y(2) paBHo...

Oo6miee pemenue aupdepeniu- | 1)

QIBHOTO ypaBHEeHUs Y"=X+2 yzix4+1x3+&x2+c «tC

HUMeET BUL. .. 24 6 ? ’
2) y= RN

53, 24" '3 onk-1| 3t

3) H1
y:%x4 4-%x3 +%x2 +C,x+C,
4) y=x'+x*+C

YacTHOMY perIeHHI0 HEOTHOPOI-

Horo auddepeHnnansHoro ypas- | 1) f(x)=Ax* +Bx 3)

54, | Hemus Y' =5y’ +6y=x+1 no f(x) = Ae?* + Be* OIIK-1 31
BHJIy €T0 IPaBOM YaCTH COOTBET- 2) f(xX)=Ax+B 4) ¥l
CTBYyeT (pyHKLIHUA. .. f(X) =e? (AX + B)

JlaHO MMHEWHOE OTHOPOIHOE 1) Ce*+Ce™
muddepeHnnanbHoe ypaBHEHNE Ce2 4C.e*
"+y'—2y =0, Torma ero ooiee ! 2

S T 2) Ce¥+C,e* omK-1 |

pelieHue UMeeT BUI. .. H1
3) Ce?+Ce
4) Ce™>+Ce”

Ecmm z, =1-i, z,=2+i,T0 1) 2-3i 3) 3—i 31

o6 Z, - Z, paBHO... 2) 3+3i 4) 1-i OHK-L 1y
Hana pyHkuus 1) 0 ) %

f(x) = x%,x e[-7; 7] . Toraa xo- 3
57. | abduuuent a; paznoxeHus 3) 2 4 OIIK-1 EI]i
/4

f (X) B pstn Dypbe paseH. ..
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Pasnea 4. Teopust BeposiTHOCTEH

BepositHOCTh T0cTOBEpHOTO COOBI- | 1) 1 3) -1
58. THUS paBHA. .. 2) 0,5 4) 0 OTK-1 31
JlBa cTpenka MpOM3BOIAT 1O oOj- | 1) 0,40
HOMY BBICTpeiy. BepostHOCTE m0- | 2) 0,95
najaHus B 1eb MEPBOro U BTOPO- | 3) 0,55 31
59. | ro crpenkoB pasubl 0,8 u 0,75 co- | 4) 0,60 OIIK-1 Vi
OTBETCTBEHHO. Torna BEpOSTHOCTD
TOTO, YTO WeNb OyleT MopaxkeHa,
paBHa...
Bbpocatot n1Be MoHeTsl. CoObiTHe A | 1) COBMECTHBIMU
60. |~ «rep0 Ha nepBoii MoHeTe» U B — | 2) 3aBUCUMBIMU OIK-1 31
" | «udpa HA BTOPOIt MOHETE» fABIISI- | 3) HECOBMECTHBIMU Vi
FOTCSL. .. 4) He3aBHCHUMBIMU
UrpanbHas kocTh Opocaetcs oauH | 1) 1/6 3) 1/3
61 | P33 Tor)lav BEPOSATHOCTH TOTO, YTO | 2) 1/2 4) 5/6 OINK-1 31
Ha BEPXHEH I'paHU BBINAJAET HE Me- A
Hee IMATH 0YKOB, PaBHA. ..
BepositHocTh mosiBIIeHHsT COObITHS | 1) 0,24
A B 10 HE3aBUCHMBIX HCIIBITAHUSX, | 2) 2,4
6o | IPOBOMMMBIX MO cXeme bepuysm, | 3) 0,12 OIIK-1 31
" | paBua 0,6. Torma nucnepcust yucina | 4) 1,2 Vi
MOSIBIICHUI ~ 9TOTO COOBITHS paB-
Ha...
Crpaxyerca 1200 aBTOomMoOOuUIEH;
CUUTACTCS, YTO KaXIbli W3 HUX | 1) HWHTerpaibHy hopmyiry
MOJKET TONacTh B aBApUIO C BEPO- MyaBpa -  Jlamtaca
stHocThIO 0,01. Jlnst Berumcnenus | 2)  dopmyiy Ilyaccona 31
63. | BeposTHOCTH TOro, 4uro Kosmue- | 3)  (dopmyny baiieca OIIK-1 V1
CTBO aBapHii cpel Bcex 3acTpaxo- | 4)  bopMyity MOTHOM BEpOsIT-
BaHHBIX aBTOMOOWJICH OyJeT B | HOCTH
npoMmexytke ot 20 go 100, cneny-
€T UCIIOJIb30BaTh. ..
A B,C — momapHO HE3aBHCHUMBIC
coGbitust. Ux Bepositroctn: p(A) = | 1) 0,24 3) 0,32
0.4 p(B) = 08; p(C) = 0.3. Vka- |2) 0,096 4 012 .
64. | )xuTe COOTBETCTBHE MEXIY COOBI- OIIK-1 Vi
TUSIMHU U UX BEPOSTHOCTSIMH:
1. A-B 2. A-C 3. B-C
4. A-B-C
B mepBom smuke 7 kpacHbix u 11 | 1) 11+ 9 3) 1(11_ 9
CHHUX [IapOB, BO BTOpOM — 5 18+ 4 218 14
KpacHBIX M 9 cuHHX. U3 mpoms- |9y 11 . 9 4y 11 9O 31
65. BOJILHOT'O SIIMKA IOCTAIOT OIUH ) 18 14 ) 18 14 OIIK-1 Vi
map. BepositHOCTh TOrO, YTO OH
CUHUH, PaBHa...
C mepBoro cranka Ha cOOpky mo- | 1) 0, 015
crynaer 40%, co BToporo 60% | 2) 0, 016 31
66. | Bcex nmeraneit. Cpenu aeranei, mo- | 3) 0,014 OIIK-1
V1
CTYNUBIIUX C MEepBOro cranka 1% | 4) 0, 03

OpakoBaHHBIX, cO BTOporo 2%
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OpaxoBaHHBIX. Torma BEpoOsSTHOCTD
TOr0, YTO IOCTYIHBIIAsl HA COOPKY
JeTanb OpakoBaHHAs, PaBHA. ..

YCTpoiicTBO mpeacTaBiIseT coooi

3
napajuieJibHOe COEAMHEHUE dJle- 1) (1-p)
MEHTOB S,,S,,S; ! 2) 1-3p
3) 1-p°
- 4) p’
o ot | 3!
Kaxxnplii u3 HUX MOXKET BEIUTH U3
CTpOsL C BEPOATHOCTBIO P. DyHK-
[IMOHUPOBAHNE CHUCTEMBI Hapyllla-
€TCs, €CIM BCE OHHM BBIXOJAT WX
ctposi. Torma BepoOSITHOCTH mpa-
BWJIBHOW pabOTHl YCTPOMCTBA paB-
Ha...
ITo xakoit dopmyne Beraucnsgercs | 1) M(X)= py+ ps +...pp,
MaTeMaTHIEeCKOE OKHIAaHHUE JHC- n
KPETHOH CIIy4yallHOU BEIVYHHBI X, 2) M(X)= p3 X P
68. | 3amaHHOM PAIOM pacrpeaeaeHus? '=: OIlK-1 31
3 M) =2
i=
4) M(X)=X%X +Xo+..Xp
Ilycts X nuckperHas ciydaiiHas
BeJIMYWHA, 3aJaHHas 3aKOHOM pac- | 1) 2,2
peIeIICHHs BEPOSITHOCTEH: 2) 2
X -1 3 3) 1,4 31
- To4 (06 4) 1 OMK-11 v
Torga MaTemaTHuecKkoe OXKUAAHNE
ATOM CllydyalHOW BEJIMYMHBI PaB-
HO...
JuckpeTHas ciy4aiiHasi BEJIWYMHA 1) 02
X 3a7laHa 3aKOHOM pacIpe/eIeHUs 2) 0,'3
Bg?oa;HOCTleH: —r 3)  —04 .
01y To1(03]02]04 H 08 OHK-1 | vy
Torga marematuyeckoe OXUAAHUE
cilyyailHOM BenuuuHbl ¥V = 4X — 2
paBHo. ..
I'paduk mnoTHOCTH pacnpezene-
HUS BEPOSITHOCTEN HENIPEPHIBHON 1) 0,20
ciydvaifHol BenmnumHbl X, pacmpe- | 2) 1
JIeTICHHOM PaBHOMEPHO B MHTEpBa- | 3) 0,25
71 | e (ré),il), HAMEET BUI: 4) 0,33 OITK-1 3 11
- a

1
|
-l —»
10 i x
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Torma 3Ha4YeHHE a paBHO. ..

HenpepbiBHas ciyvaiinas Beaudu- | 1) 1
Ha X 3aJjaHa MHTErpajbHOU (YHK- | 2) 2
Uel pacrpeleicHus: BepOosITHO- | 3) 3
creir F(X). Torna 3nauenue C pas- | 4) 4
72 | 1o, omk-1 | b
0, x<£2,
F(x)=¢Cx—-4, 2<x<2,5,
1, x>2,5
ITo xakoii popmyie onpeaensercs 1) f(X) —1— e ™
IUIOTHOCTH pactpenencuus f(X) i
73 CIIy4allHOM BEIWYMHBI X, pacmpe- 2) f (X) =1-e OIK-1 31
" | IeNeHHOM 110 TTOKa3aTeIbHOMY 3a- 3)  f(x)= p M V1
KOHY, 1pH X > 0?7
2 f(x)=)re™
HenpepbiBHas cimydaiiHas BeIUYU-
Ha X 3ajaHa IUIOTHOCTBIO pacmpe- | 1) 12,5
JCTICHHS BEPOSITHOCTEH | 2) 25
__ 1 5P To- | 3) 4 31
74. | T(X)= 52, e 4) 5 OIIK-1 V1
raa JUCHEPCHS 3TOM HOPMAaIbHO
pacnpeneneHHol CIyJailHOM Be-
JIMYUHBI PAaBHA. ..
HenpepoiBHas ciyvaiiHasi BEIU4uU-
Ha X 3aJiaHa IIOTHOCTRIO pacmpe- | 1) 18
JIEJICHHSI BEPOSTHOCTEH 2) 3
75| f R e b onk-1 | 3!
: €9 N -4 4 V1
Torna maremaTHueckoe OXxHuIaHUE
3TON HOPMAJILHO pacIpeeIeHHON
CJIy4ailHOM BEJIMYMHBI PABHO. ..
5.3.2.2. Bonpochl 1Jis1 YCTHOTO ONpoca
Ne Copepxanue Komne- NJAK
TEHIHSI
1 OnpeneneHyue MaTpUILbL. OIIK-1 31
2 CBolicTBa ONpeACIIUTENCH. OIIK-1 31
3 | OOparnas marpuia. Panr matpuiisl. OIIK-1 31
4 Dopmyiel Kpamepa. OIIK-1 31
5 | Bekrop. Onepanuuu HaJl BEKTOpaMH B TeOMETpHUECKOr (opme. OIIK-1 31
6 | CkansipHoe MpOU3BEJCHUE BEKTOPOB. OIIK-1 31
7 | BekropHO€ Mpon3BeCHNE BEKTOPOB. OIIK-1 31
8 | CMernIaHHO€ MPOU3BEACHUE BEKTOPOB. OIIK-1 31
9 | YpaBHeHue mpsIMOii, MpoxoAasiIel yepes3 ABe 3aJaHHbIE TOUKH. OIIK-1 31
10 | Danurc. OIIK-1 31
11 | OKpy>HOCTb. OIIK-1 31
12 | OcHOBHBIE TEOpPEMBI O Mpeaeax. OIIK-1 31
13 | beckoHeuHo Maible M OECKOHEYHO OoibIMe (PYHKIMHM U UX CBOM- OIK-1 31

CTBa.
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14 | IlepBblii 3aMeYaTEIbHBIN IIPEJIEI. OIIK-1 31
15 | Onpenenenne HENPEPHIBHOCTH (PYHKIIMH B TOYKE. OIIK-1 31
16 | Touku pa3psiBa GyHKIMH M UX KJIaccuuKanus. OIIK-1 31
18 | Ompenenenne NPOU3BOJHOM, €€ TEOMETPUUYECKHH U (U3NYECKUN OIIK-1 31
CMBICIL.
19 | [Ipou3BoaHBIE OCHOBHBIX AJIEMEHTAPHBIX (DYHKIHMHA M MpaBwiaa aud-
OIIK-1 31
(bepeHIpOBaHuSI.
20 | dnddepennman GpyHKINH. OIIK-1 31
21 | OcHoBHBIE TeopeMbl ] PepeHIINATBHOTO HCYHCICHUSI. OIIK-1 31
22 | Onpenenenue GyHKIIMN HECKOJIBKHX TIEPEMEHHBIX OIIK-1 31
23 | [Ipon3Bo iHAs IO HAIIPABJICHUIO. OIIK-1 31
24 | I'pagyieHT (DYyHKIHH. OIIK-1 31
25 | Tabmuiia OCHOBHBIX HEOIPEICIICHHBIX HHTETPAJIOB. OIIK-1 31
26 | OCHOBHBIE METOJIBI HHTETPUPOBAHMUSI. OIIK-1 31
27 | Kiacchl MHHTETpUPYEMBIX (PYHKITHIA. OIIK-1 31
28 | OCHOBHBIC CBOIMCTBA OIPEJICIICHHOT'O HHTETPpaIA. OIIK-1 31
29 | 3amaya Kommm, ycrmoBHs CyIIeCTBOBaHHS W €IWHCTBEHHOCTH €€ pe- OINK-1 31
ICHUS.
30 | OcHOBHBIC CBOMCTBA CXOMSANIMXCS YHCIOBBIX PSJIOB. OIIK-1 31
31 | HeoOX0uMBbIid MPU3HAK CXOJMMOCTH YHCIIOBOTO PsiJia. OIIK-1 31
32 | Ilpu3Haku CpaBHEHHUS CXOAWMOCTH PSIAOB C IOJIOKUTEITHLHBIMU Hile- OINK-1 31
HaMHU.
33 | Ilpusnak JlamamGepa. OI1K-1 31
34 | Ilpuznak Komm. OI1K-1 31
35 | MaTerpanbHblil NprU3HAK CXOIUMOCTH. OI1K-1 31
36 | Ilpusnak JleliGuuna. OI1K-1 31
37 | Tpuronomerpuueckuii psan. Koaddbunnentsr Oypeoe. OI1K-1 31
38 | IlonsTue coObITHs, KIaccupUKaIUs COOBITU. OI1K-1 31
39 | Knaccudeckoe omnpesielieHre BEPOSITHOCTH. OIIK-1 31
40 | 'eoMeTpuyecKoe ONpeeICHHE BEPOITHOCTH. OI1K-1 31
41 | CratucTHuecKoe onpeeIeHue BEpOSITHOCTH. OI1K-1 31
42 | TeopeMbl CI0KEHHUS BEPOSITHOCTEH. OIIK-1 31
43 | YcioBHas BEpOSITHOCTH. TeopeMa YMHOKEHHUST BEPOSTHOCTEH. OI1K-1 31
44 | ®opmMysa NOJHON BEPOSITHOCTH. OIIK-1 31
45 | CrydaiiHbple BEIMYUHBI JUCKPETHOTO M HEMTPEPHIBHOTO THUTIA. OIIK-1 31
46 | YUncnoBble XapaKTEPUCTHUKU CIYYalHBIX BEJIUYUH: MaTeMaTH4eCKOe OIK-1 3]
OKUJaHHe, TUCIePCHsl, CpeJHEe KBAAPATHUYECKOE OTKIIOHEHHE.
47 | PaBHOMEpHBII 3aKOH pacipeeacHus OI1K-1 31
48 | HopmanbHbIii 3aK0H pacipeesieHus; OIIK-1 31
5.3.2.3. 3agauu A1 NPOBEPKH YMEHHIl M HABBIKOB
Ne Conepxanue Komme- NJAK
TEHIUs
1 xX+y= 3
Pemuth cuctremy ypaBHEHUU 2x—y+z=3 ¢ noMoubo
31
3x+y—z=2 OINIK-1 V1
dopmyn Kpamepa.
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2 Haiitu yron A B TpeyrospHuke c¢ BepmimHamu A(-2,1), B(0,6), 31
C(4,-1). OIIK-1 V1
3 | Pemuth cucremy ypaBHEHUH C MOMOIIBI0 0OPaTHON MaTpPHUIIBL:
x+y= 3 31
2x—y+z=3. OIIK-1 V1
3x+y—z=2
4 ]
Haiitu npousBonnyro pyHkmm y = (4arcsm 2x 4 tg3 x)4 : OIIK-1 337 11
5 | Haiitu rutomiaas TpeyroibHuKa ¢ BepimHamu A(2,-3,5), 31
B(0,3,6), C(2,2,1), ucnonp3ysi BEKTOPHOE MPOU3BEICHHE. OIIK-1 V1
6 2
. oxT—4x-12 31
Haiitn lim —————. OIIK-1
x—>-2 +/1-4x -3 H1
7 (x+tgx)2
. T, OIIK-1 31
Haiitn npoussoanyto pyHkuun ) = 4xe Hl
8 32-10
B 41 35 — 31
BIUHCIHUTH ONPENIETUTETh . -
pet 73 25 v
83 4 0
9 x+y= 3
Pemuth cucremy ypaBHeHUd {2x—y+z =3 31
3x+y—z=2 OIIK-1 H1
metozioM ["aycca.
10 . 2
. 3—sin“x 31
Haiitu npousBoanyto GpyHKIMU y = W : OIIK-1 V1
11 2
. -4
Haiitu npegen  lim xi. OIIK-1 3,11
x—>-2+/1-4x -3
12 | Pemuth muddepeHnnanbHOe ypaBHEHUE 31
y"+6Yy’ +9y =10sin . OIIK-1 H1
13 xdx
Haiitu unrerpan | —————. 31
P o @x+ 4) OlK-L 1y
14 | Haiftu yacTHble MPOU3BOJHBIC MEPBOrO MOPSAIKA OT (PYHKIIMH 31
Z= sin(cos3 X—tgy). OIK-1 V1
15 | B xopoOke 5 6enbix u 10 uepHbix mapos. Hayran Beraumaercst 3
mrapa. KakoBa BeposITHOCTh TOT'O, UTO XOTs Obl OJIMH U3 HHUX Oe- OIK-1 31
H1

JIBIH.
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16 | HaiitTu mnapameTrp ¢ U MaTeMaTH4eCKOe OXKUJAHUE CITydailHON
0, mpu X <0 .
BEJIMYMHBL, ISl KOTOPOH F(x)=/ax?, mpn 0<x<4- OIIK-1 3,1
1, mpu X > 4.
18 | Paznoxuth pynkuuio y =1—Xx B psia Oypbe 10 CHHycaM Ha OT-
31
peske [0, ]. OIIK-1 i
19 © 12 -
HccnenoBats Ha CXOOAUMOCTB P > —.
n=14" OIIK-1 i
20 | Haiitu paauyc CXOAMMOCTH CTETIEHHOTO Psiia U ONPENIEITUTh THUIT
o AN 31
CXOJMMOCTH Ha KOHIIAX HHTEPBANA CXOIUMOCTH Y —X . OIIK-1 H1
n=1 N
21 | IlpoBepuTh HEOOXOAMMOE  yCIOBHE  CXOAMMOCTH  psja
2
s+l OITK-1 1?111
22 | HempepbiBHas ciy4aifHas BedMdnHAa X PaBHOMEPHO pacrpejie-
nena Ha orpeske [3;8]. CocTaButh GYHKUMIO pacIpesienenus Be- | oy 31
positHocteit F(X) u dpyukiuio mmorHoctu f(X). Yl
23 | Haiitn pelieHne UG GepeHIIHATEHOTO ypaBHEHUS
y'= X3 + y2 —eX, y(0)=1, B Buje cremenHoro psma (orpa- | OIK-1 I:-gI i
HUYUTBCS TPEMsI HEHYJIEBBIMU WIEHAMHU Psijia).
24 | Haiith MaTeMaTHYECKOE OXKUIAHHE CIy4YailHOW BEJIMYMHBI, JIJIS
0, mpu X <0
KOTOpOH x2 31
F(x) = 6’ mpu 0<x<4 OIIK-1 V1
1, mpu X > 4.
25 | Jlnst TUCKpETHOM CITy4daifHON BETUYMHBI
X 8 4 6 5 31
OIIK-1
P 0.1 0.3 0.2 0.4 V1
HalTH JUCTIepCHIO ABYMS CIIOCOOAMHU.
26 ® Nn+2 31
Hccnenosars Ha CXOAUMOCTD psiJL > rr OIIK-1
n=1 3 Hl
27 | HempepsiBHas citydaifHas BelnuuHa X pacopezesieHa mno rnoka- 31
3aTebHOMY 3aKoHy ¢ mapamerpoM A =7. CocraButh dymkmmio | OIIK-1 v
pacnpenenenus BepositHocteit F(X) u dynkuuio miotHoctH f(X).
28 | CnydaiiHas BenmuuMHA XpacrpeieneHa o0 HOPpMaIbHOMY 3aKOHY 31
_ _ . OIIK-1
c nmapamerpamu a=10 u o =2. HaliTu nuana3oH H3MEHEHMs 4!
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CIIy4aiiHOM BEJIMYHHBIL.

29 | Haiitn mapamerp @ u M(X) 1O M3BECTHOW IJIOTHOCTH BEPO-
SITHOCTHU CIIy4alHOM1 BEJIMYUHBI X: 31

2 . OIIK-1
F(x) = a(x®+2x), ecmm 0<x<1; Vi

0, ecm ¢[0,1].

30 | B mepBoMm simquke 2 Genbix U 8 YepHBIX MIapoB, BO BTOpoM 3 Oe-

AbIX U 5 yepHbIX. U3 kaxoro siuka BeiHYyIM 1o mapy. Kakosa | OIIK-1 33,11
BEPOSITHOCTh, YTO BBIHYJIM OJIMH O€Nbli M OJJMH YEPHBIH.

31 | HaiiTu BepOSATHOCTh OTKJIOHEHHSI HOPMAILHO PacIpeIelICHHOM
Clly4aiiHOHM BenuuuHbI ¢ mapamerpamu M (X)=-4, D(X)=4 31
OT MaTeMaTH4eCKOI0 O’KUJaHMs Ha BEJIMUMHY, HE MPEBbIIIAI0- OTK-1 Vi

myro 5.

5.3.2.4. Ilepeyenb TeM pepepaToB, KOHTPOJIbHBIX, PACYETHO-TPAPUUECKUX PadoT
He npegycMoTpeHsl.

5.3.2.5. Bonipochbl /151 KOHTPOJILHOI (pacueTHO-TpaduyecKoii) padoThl
He npexgycmoTpeHsl.

5.4. CucremMa olleHUBAHHUSA JOCTUKEHHUS KOMIIETEeH NIl

5.4.1. OueHka 10CTHKEHHsI KOMIIETEHI[HI B X0/1e MPOMEKYTOUHOM aTTecTaluu

OIIK-1 CrocobeH pemaTh TUTIOBBIE 3a1a41 MPO(ECCHOHAIBHON JIEATEILHOCTH Ha OCHOBE
3HaHUH OCHOBHBIX 3aKOHOB MaTEMAaTUYECKUX M ECTECTBEHHBIX HAYK C IPUMEHECHHEM
WHGOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

Nunukatopsr noctmxenus kommerenmun OITK-1 Homepa BonpocoB u 3a1a4
BOTIPOCHI K
Kon Conepxanue SK3AMCHY 3a/1a4M K SK3aMEHY
OCHOBHBIE OJIOKEHUSI MATEMATUKHU. 1 cemectp: 1-40;
31 2 cemectp: 1-34;
1 cemectp: 1-32;
Hcnonp3oBaTh 3HaHUS MOJIOXKEHUH MaTeMa- 1 cemectp: 1;4-7;9-
TUKH JUIS PEUICHUs CTaHJApTHBIX 3ajJad B 11;13:14:16;17:19;
V1 00J1aCTH arpONHKEHEPHH. 2 cemectp:
1;4;9;10;12;16;17;19;
3 cemecTp:
1;6;8;10;12;14-17;20.
Pertenus THIIOBBIX MaTEMaTUYECKUX 3aad. 1 cemectp:
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 JOCTHKEHUS KOMIIeTEHIIMH B X0/1€ TEKYLIECT0 KOHTPOJIsA

OIIK-1 CriocobeH pemiaTh THIOBBIE 3a1a4u TPO(ECCHOHATBHON ASSITETFHOCTA HA OCHOBE
3HAHUU OCHOBHBIX 3aKOHOB MAaTEMaTHYECKUX U €CTECTBEHHBIX HayK C IPpUMCHCHHUEM I/IH(i)Op-
MallMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHH.

WNunukatopsr noctuxenus komnerennnn OITK-1 Homepa BonpocoB u 3aau
BOIIPOCHI 3a]aTH Al
Kon Copnepxanue BOTPOChL YCTHOT'O TPOBEPXH
TECTOB YMEHUH H
orpoca
HaBBIKOB
31 | OcHOBHBIE MOJIOKEHUS MATEMATHUKH. 1-75 1-48. 1-31
Hcmonp3oBare 3HaHWUS MOJIOXKeHHH Mare- | 1-9; 11-20;
MaTHKH JUTS PEIICHUS CTaHAapTHBIX 3a1a4d B | 23; 32; 39- 1-5; 8; 10-
V1 | obnactu arpouHXEHEPUH. 42; 54; 56; 16; 22-25;
59-67; 69- 27-31
75
Pemrennst TUIIOBBIX MaTEMAaTHYECKUX 3a1a4. 7 21; 24;
25-31; 33- oA
HI 37: 43-50; K hes
52; 53; 55; '
57

6. YueOHO-MeTOAUYeCcKOe M HHPOPMALIMOHHOE o0ecieYeHHe TUCIUIINHBI

6.1. Pexomenayemasi iureparypa

bubnuorpaduueckoe oncanue

Tun uzmanus

Bun yuebHOi
JUTEPATYPHI

Bnosun A. 1O. Breicuias marematuka. CTtaHmapTHbie
3a/1a4yu C OCHOBAMH TE€OPHH [DJIEKTPOHHBIN pecypc] /
A. 1O. Baosun, JI. B. Muxanésa - Cankr-IlerepOypr:
Jlanb, 2022 - 188 c. [BU] [OBC Jlanp] URL:
https://e.lanbook.com/book/195419

VYuebnoe

OcHoBHas

Brnagumupckuii b. M. Maremaruka. OOmwmii Kypc
[Dnextponnsiit pecype] / b. M. Bnagumupckuii, A. b.
I'opctko, 5. M. Epycanumckuii - Cankt-IletepOypr:
Jlanp, 2022 - 960 c. [OU] [OBC Jlans] URL:
https://e.lanbook.com/book/210206

VYuebnoe

OcHoBHas

Beicias MatemMaTuka B arpoMHXKEHEpUH: yuyeOHoe
nocobue st 00ydaroUIuXxcsi arpouH)KeHepHoro da-
kynpreta / [B. II. Hlauxuit u ap.]; Boponexckuit
rOCy/apCTBEHHBIN arpapHbli YHUBEPCUTET [MIOA perl.
B. II. [anikoro] - Boponex: Boponexckuii rocyaap-
CTBEHHBIM arpapsblii yHusepcuter, 2020 - 309 c.
[T 21151] [IIT] URL:
http://catalog.vsau.ru/elib/books/b155116.pdf

VYyebHoe

OcHoBHas

I'opnau b. A. Teopust BeposiTHOCTEN M MaTemMaTH4e-
CKasi cTaTucThKa [DnekTpoHHbIi pecype] / b. A. T'op-
nau - Cankr-IlerepOypr: Jlanp, 2022 - 320 c. [DU]
[9BC Jlanb| URL:

VYuebHoe

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

I'punnesa U. B. Maremaruka. Y. 1: yuebHOoe nocobue
JUIsL CTYZIGHTOB OYHOM (hopMBI 0OydUeHHs] arpouH>Ke-
HEpHOTO (haKyJIbTeTa MO HAIMPABJICHUIO MOJTOTOBKH
35.03.06 "Arpoumxkenepus" / U. B. I'punnesa, JI. U.
®enynoBa, A. E. IlonoB; Boponexckuil rocynap-
CTBEHHBII arpapHblii YHUBEpCUTET - Boponex: Bopo-
HEXKCKHMI IOCYJJapCTBEHHBIN arpapHbli YHUBEPCHUTET,
2016 - 213 c¢. [UOMAT 15204] [IIT] URL:
http://catalog.vsau.ru/elib/books/b125310.pdf

VYyebHoe

OcHoBHas

I'punneBa U. B. Teopust BeposiTHOCTEH [DIEKTpOH-
HBIM pecypc]: yueOHoe mocobue st 00ydaromuxcst
OYHOM (OopMBI OOYUEHHSI arpOMHKEHEPHOTO (paKyib-
TeTa MO HampaBieHusM moaArotoBku 35.03.06 - «Ar-
pounkenepusi»; 23.03.03 - «Dxcrutyataumsi TpaHc-
MOPTHO-TEXHOJOTMYECKUX MAlllMH M KOMILJIEKCOB» /
N. B. I'punnesa, JI. . ®enynosa, A. E. [Tonos; Bo-
POHEXKCKUN TOCYAAPCTBEHHBIM arpapHblii yHUBEPCH-
TeT - Boponex: BopoHeKCKUI rocy1apCTBEHHBIN ar-
papHblii  yHuBepcuter, 2020 [IIT] URL:
http://catalog.vsau.ru/elib/books/b168595.pdf

VYyebnoe

OcHoBHas

Hanunos FO. M. Maremaruka [dJ€KTpOHHBIA pe-
cype]: Yuebnoe mocobue / KO. M. anwnos, JI. H.
Kypbenko, I'. A. Hukonosa, H. B. Hukonosa, C. H.
Hypuepa; Kazanckuil HalMOHAJIBHBIM UCCIEIOBA-
TEIbCKU TEXHOJOTMYECKU YyHUBepcutTeT, KazaH-
CKHM HaIlMOHAJILHBIA HCCIIENOBATEILCKUN TEXHHUYE-
ckuii yHuBepcuter uM. A.H. Tynonea - Mocksa:
OOO "Hayuno-uznarenbckuii nentp HMHDPA-M",
2022 - 496 c. [BU] [OBC 3nanmym]| URL:
https://znanium.com/catalog/document?id=399360

VYuebnoe

JlomotHUTEIbHAS

[[IunayeB B. C. Briciias maremaTuka [3J€KTpOHHBIN
pecypc]: Yueonuk / B. C. llumaueB - Mocksa: OOO
"Hayuno-uznarensckuii uentp MHOPA-M", 2021 -
479 C. [DU] [9bC 3HaHUyM ]| URL:
https://znanium.com/catalog/document?id=364208

VYuebnoe

JlomorHUTEIbHAS

Maremaruka [DnekTpoHHbIl pecypc]. U. 1: meronu-
YECKUE YKa3aHUsl 110 U3YUYEHUIO AUCIUIUIMHBI U CaMo-
CTOATEIBHON paboTe 00yYarOIIUXCsl IO HANIPABJICHUIO
35.03.06 Arpounkenepusi / Boponexckuii rocyaap-
CTBEHHBIM arpapHblii yHuBepcurer ; [cocT.: M. B.
I'punnesa, JI. . ®enynosa, B. II. Hlankuii] - Bopo-
HeX: DBopoHeXCKHMH TIOCyIapCTBEHHBIN arpapHbIi
YHUBEPCUTET, 2019 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m151231.pdf

Meroanueckoe

10.

Maremaruka [OnexkTpoHHBIN pecypce]. U. 2: meronu-
YECKUE YKa3aHUs 110 U3YUYEHHIO JUCLMILIMHBI U CaMO-
CTOSITENbHON paboTe 00yyaroIMMXCsl 10 HapaBJICHUIO
35.03.06 Arpounxenepus / Boponexckuil rocynap-
CTBEHHBIM arpapHblii yHuBepcuteT ; [cocT. : M. B.
I'punnesa, JI. . ®enynosa, B. II. Hlankuii] - Bopo-

MeTtoanueckoe
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HeXK: DBoOpoHEXCKHH TIOCYIapCTBEHHBINM arpapHbIi
YHUBEPCHUTET, 2019 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m152259.pdf

Matremaruka. Teopusi BeposTHOCTEH [DJIEKTPOHHBIN
pecypc]: MeToauYecKue yKa3aHHs 110 U3yYEHUIO Juc-
LIUIUTMHBI ¥ CAMOCTOSITEJIbHOW paboTe 00ydarommxcs
no HanpasiaeHusM: 35.03.06 ArpouHxeHepuss U
23.03.03 Okcmryarauus TPaHCIOPTHO-
TEXHOJIOTUYECKUX MAIIWH M KOMIUIEKCOB / Boponex- | Meroanueckoe
CKMM T'OCYJIapCTBEHHBIM arpapHbld YHUBEPCUTET;
[cocT. : JI. U. denynoBa, 1. B. I'pugnena, B. II.
Mankuii] - Boponex: BopoHexckuil rocyaapcTBeH-
HbIl arpapsblii yHuBepcurter, 2019 [IIT] URL:
http://catalog.vsau.ru/elib/metod/m152262.pdf

BectHuk BopoHEXCKOro rocy1apcTBEHHOI'O arpapHo-
r0O yHUBEpPCUTETA: TEOPETUYECKUH U  HAy4YHO-

11. o Ilepuonnueckoe
MpaKTU4eCcKuil KypHas / BopoHex. roc. arpap. yH-T -
Boponex: BI'AY, 1998-
6.2. Pecypcnl cetu UHTEpHET
6.2.1. DjeKTpOoHHbIEe OUOJINOTEYHbIE CUCTEMbI
Ne HazBanue Pa3smenienne
1 | Jlans https://e.lanbook.com
2 | ZNANIUM.COM http://znanium.com/
3 | OPAUT http://www.biblio-online.ru/
4 | E-library https://elibrary.ru/
5 | Dnekrponnas oubauoreka BITAY http://library.vsau.ru/
6.2. Pecypcol cetu UHTEpHET
6.2.1. DjeKTpOHHbIE OUOJIHOTEYHbIE CHCTEMBI
Ne HazBanue Pa3smenienune
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 oubauorexka BITAY http://library.vsau.ru/
6.2.2. Ilpodeccnonanbubie 0a3bl JAHHBIX M HHGOPMAIMOHHBIE CHCTEMBI

Ne HaszBanue Paszmemenue

1 |CnpaBounas npaBoBas cucrtema ["apanar http://ivo.garant.ru

2 CnpaBounass mpaBoBas cucrema KoHCynbTaHT http:/Awww. consultant.ru/

[Timroc
3 IIpodeccrnonanbHbIE CIPAaBOYHBIE CUCTEMBI https://Texakcnepr.caift/sistema-

«Komexe» kodeks



https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.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 OPTAJIbI

HasBanue

Pa3zmerenue

1 | Obpa3oBarenbHbIe pecypchl 0 MAaTEMAaTHKE

www.math.ru

2 WNureprer Oubamoreka MOMYJISPHON
MaTEeMaTUYEeCKON JINTePaTyphl

(usuxo- http://ilib.mccme.ru/

YeCKUU aHaJIn3.

CalT O pasjelie BhICIICH MaTeMAaTHUKU — MaTEMaTH-

http://procmem.ru/

«Pe3onbBeHTa»
y4eOHblE MaTepUabl.

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

7. MaTrepuaJIbHO-TeXHUYECKOE U MPOrPaMMHoOe o0ecredeHue TUCHUIIIMHBI
7.1. IlomemieHus aJis BeAeHUs Oﬁpa3OBaTeJ'll)HOFO nmpouecca u oﬁopyuona}me

HaunmeHnoBanue noMemeHuit 1yist IpoBEACHUS
BCEX BUJOB yUE€OHOMU JESITENbHOCTH, IPEIY-
CMOTPEHHOW y4eOHBIM ILIAHOM, B TOM YHCJIE

MOMEILIEHHUS JJIl CAMOCTOSITENIbHOM paboThI, €
yKa3aHHMEM IepeuHsi OCHOBHOTO 000py/10Ba-
HUS, y4eOHO-HATJISIIHBIX TOCOOMI M UCTIOIb-

3yE€MOro MporpaMmMHOro odecrnedeHus

Anpec (MeCTONoJI0KEHNE) TOMEIIEHUH J1s
MIPOBE/ICHUS BCEX BUJIOB YUEOHOH eATEIHEHO-
CTH, TIPETYCMOTPEHHON y4eOHBIM TUTAaHOM (B

cllydae peaqu3anuu o0pa3zoBaTesIbHOM Mpo-

TpaMMBI B CETEBOH (hopMe TOTIOTHUTEIEHO
yKa3bIBACTCS HANMEHOBAHNE OPTraHU3AIHH, C

KOTOPOH 3aKJIF0YEH JIOTOBOP)

VYueOHass ayauTopusi JUISL  TIPOBEICHUS
y4eOHBIX 3aHATUI: KOMIUIEKT y4eOHOi mele-
7, JEMOHCTpAIlMOHHOE 00O0py/I0BaHHE, y4eO-
HO-HaTJSIAHBIE TOCOOMS

VYdeOHass ayauropusi JUIS  TPOBEACHUS
Y4YEOHBIX 3aHSATHH: KOMIUIEKT y4eOHON MeOe-
T, JEMOHCTpPAIlMOHHOE OO0OpyAOBaHHE U

y4eOHO-HATIAIHbIE TMOCOOUsI, TMPE3CHTAIMOH-
HOE 000PYIOBaHHE, UCTIOIB3YEMOE TIPOrpaMM-
Hoe oOecreuenue MS Windows, Office MS
Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, bpaysepsr Sunexc bpaysep / Mozilla

Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test
VYyeOnass aymutopus IS TPOBEICHUS

y4eOHBIX 3aHATUN: KOMILIEKT ydyeOHOW MmeOe-
7, JEMOHCTpallMOHHOE 00OpyJI0BaHuUE, yuyeo-
HO-HarJsiiHble ocoous

[Tomernienue a1st caMOCTOSITENbHOM pabOThI:
KOMIUIEKT y4eOHOHl Mebenu, KOMIbIOTepHas
TEXHHKAa C BO3MOXXHOCTBIO TOIKJIIOYEHUS K
cetu "MHTepHeT" M obecreyeHueM JOCTyma B
AJIEKTPOHHYIO MH(POPMAaLMOHHO-
00pazoBaTeNbHYIO Cpely, MCIOIb3yeMoe Mpo-
rpammHoe obecrieuenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, bpaysepsr Sunexc Bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test

[Tomerienue asst caMOCTOSITEBHOM paboThI:
KOMIUIEKT y4eOHOH Mebenu, KOMIbIOTepHas
TEXHHUKA C BO3MOXKHOCTBIO TOJKIIOYEHHUsI K

394087, Boponexckas o6mactb, r. BopoHex,
yi. Tumupsizesa, 13,

394087, Boponexckas o6nacth, r. BopoHex,
yia. Tumupsizena, 13

394087, Boponexckas o6nactb, r. Boponex,
yi. Tumupsizesa, 13, a. 318

394087, Boponexckas 061acTh, T. BopoHex,
yi. TumupsizeBa, 13, a.219 (¢ 16 mo 20 4.)

394087, Boponexckast o0nacts, T. Boponex,
yi1. Tumupsizesa, 13, a.321 (¢ 16 1o 20 u.)



https://www.resolventa.ru/
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cetn "HUHTepHer" u obOecrieyeHHEM JIOCTyIa B
JIEKTPOHHYIO MH(POPMALOHHO-
00pa30BaTENbHYIO CPEIy, UCIOJIB3YEMOE IIpPO-
rpammHoe obecrieuenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, bpaysepst SAunexc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test

[Tomerienue A caMOCTOSTENIbHON paOOThI:
KOMIUIEKT y4eOHOH MeOenH, KOMITbIOTepHas
TEXHHUKAa C BO3MOXHOCTBIO IIOAKIOYECHHSA K
cetu "MHTepHeTr" n obecrnieueHueM JocTyna B
ANEKTPOHHYIO MH(}OPMALMOHHO-
00pa30BaTEeNbHYIO CPEIy, MCIONIB3yEMOE IPO-
rpamMmMmHoe obecnieuenne MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, bpaysepst Sunexc bpaysep / Mozilla
Firefox / Internet Explorer, ALT Linux,
LibreOffice, AST Test

394087, Boponexckast o0macts, T. BopoHex,
yi1. Muuypusa, 1, a.232a

7.2. IlporpamMHoOe obecrieyeHue
7.2.1. IlporpammHoe o0ecnieyeHre 001ero Ha3HAYCHUA

HazBanue

Pa3smenienne

Linux)

Omneparmonnsie cuctembl MS Windows / Linux (ALT

IIK B nokanpHOM cet BTAY

OpenOffice / LibreOffice

[MakeTs! oducHbix nmpunoxenuit Office MS Windows /

IIK B nokanbHOM cet BTAY

Reader

[Tporpammsl a1 nmpocmotpa (aiinoB Adobe Reader / DjVu

IIK B nokanpHOM cetu BTAY

Edge

Bbpayszepst SIunexc bpaysep / Mozilla Firefox / Microsoft

IIK B nokanpHOM cet BTAY

AHnTtuBUpYcHas nporpamma DrWeb ES

IIK B nokanpHOM cetu BTAY

IIK B nokanpHOM cetu BI'AY

MynbsTumeaua npourpsiBatenb MediaPlayer Classic

[IK B nokanpHOM cetu BITAY

[Tnardopma onnaitn-obyuenus eLearning server

[IK B nokanpHOM cetu BITAY

4
5
6 | IIporpamma-apxuBarop 7-Zip
7
8
9

Cucrema komnberotepHoro tectupoBanusi AST Test

IIK B nokanpHOM cetu BITAY

7.2.2. Cnennaan3npoBaHHOe IPOrPaMMHoOe o0ecnedyeHne

HasBanue

Pa3zmemenue

Cuctema komnbroTepHOH anredpsl Mathcad

[IK B nmokanbHOM cetu BTAY

TIK ays. 116, 120 (K1)

1
2 |CucreMa KOMIbIOTEpHOH anredpsl Maxima
3

ITakeT craTucTHyeckoil 06paboTKK JaHHBIX Statistica

[IK B nmokanbHOlM cetu BTAY

8. MexkaucuunJInHapHble CBA3HU

JlcuuiuiiHa, ¢ KOTOpou Kadenpa, Ha xotopoit ®HO 3aBenyroniero
HEo0XO0IMMO COTJIACOBAHHE NPENoAaeTCsl AUCIMIUIMHA Kadepoi
b51.0.13. ®usuka MareMaTuku U GU3MKU [umkuna JLA.
b1.0.22 [puknaaHas MexaHuKa [IpuknagHON MEXaHUKHU benses A.H.
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IIpuniaoxenne 1
JIncr nepnoanveckux npoBepok padoyeii NporpaMmmsbl
U MH(pOpMaIUsi 0 BHECEHHBIX M3MEHEHUAX
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