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Pabouas mporpamma pas3paboTaHa B COOTBETCTBMM ¢ DenepajbHbIM I'OCYy1apCTBEHHBIM
00pa3oBaTeIbHBIM CTAaHAAPTOM BBICHIETO 00pa30BaHMs MO HampasiieHUIo noaroroBku 21.03.02
3emJ1eycTpOiCTBO M KaJacTphl, yTBEPKACHHBIM IpUKa3oM MuHUCTEpCTBa 00pa30BaHUs U HAYKU
Poccuiickoit @enepanun ot 12.08.2020 roma Ne 978.

PaGouas mporpamMma yTBepKieHa Ha 3acelaHuy Ka(eapbl MAaTEMATHKH U (PU3HKH
(mpotokoa Nel2 ot 17.06.2025 r.).

/ —
3aBenywomuii kadeapou ‘/f 5/‘, MInmkuna J.A.

Pabouas mporpamma peKOMeHI0BaHa K MCIIOIb30BAaHUIO B y4eOHOM IMTPOI[ECCE METOAHY €-
CKO# koMHuccuel (akynpTeTa 3emieycTporcTBa u kagactpos (rmporokos Nel0 or 23.06.2025 1.).

IIpencenaresb MeTOAUIECKOH KOMHCCUH A Z C.C. Bukun
PeunenzeHT padoueii mporpaMmbl KaHIUAAT TeorpadUuecKiX HayK, HAYaJIbHHUK OT/eNa

3eMJICyCTPOMCTBA, MOHUTOPUHTA 3€MEIb M KaJacTPOBOM OIEHKH HEABMXKMMOCTH YTIpaBJICHUS
Pocpeectpa mo Boponexckoii obnactu 3amsatuna JI1.B.
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1. O0mas xapakTepucTMKa JUCHUILIMHBI

1.1. Heanb AUCHUNIMHBI

Iens npenonaBanys AMCUUIUIMHBI - U3JI0)KEHUE MAaTEMaTHUECKOIO anmnapara, Heo0X01-
MOTO JUIs aHajHu3a, MOACIMPOBAHUSA W PEIICHHS 3a7ady MPOo(pECCHOHATBHOU NEeSITEIbHOCTH, H
IIPUBUTHE HABBIKOB €r0 UCIIOIb30BaHHUS.

1.2. 3agauu IUCHMILIUHBI

- c(opMUPOBATH LIEIOCTHOE MIPEICTABIEHUE O MAaTEMATHKE, €€ POJIM B COBPEMEHHOM CH-
CTeME€ 3HaHMM M MHUPOBOHN KYJbTYpE M MOHUMaHUE HEOOXOAMMOCTH MaTeMaTHYecKoro odpaso-
BaHU B [TOJrOTOBKE OaKaIaBpa;

- H3Y4YUTb OCHOBHBIE IIOHATHUS, UCIIOIb3yEMBIE JJI ONMCAHUS Ba)KHEHIINX MaTeMaTH4e-
CKUX MOZEJIEH U MaTEMaTHYECKUX METO/0B;

- copMUpPOBaTh HABBIKU NPUMEHEHHS MAaTEMAaTUYECKUX METOJIOB JJIsl pelieHus npodec-
CHOHAJIBHBIX 3a/a4.

1.3. IlpeamMeT AUCUMIIIMHBI

[IpeamMeT AMCHUIUIMHBI — OCHOBBI TEOPHH JHMHEHHOW ayreOpbhl, aHATUTHYECKON reoMeT-
pYH, MAaTEMaTUYECKOr O aHAJIM3a U TEOPUH BEPOATHOCTEM.

1.4. MecTo qucuunjinHbl B 00pa3oBaTe/ibHOM NporpamMmme

JucnumnmHa b1.0.12 «MaTtemaTtuka» OTHOCHUTCS K 00s3aTenpbHON wactu bioka 1. [{uc-
LUUIUTMHBL (MOAYJIM) B COOTBETCTBHHM ¢ DenepalibHbIM T'OCYJapCTBEHHBIM 00pa30BaTeNIbHBIM
crangapToM Beiciiero odpazoanus Ne 978 or 12.08.2020 r. mo nampasinenuto 21.03.02 3em-
JIEyCTPOMCTBO U KaJacCTpBbl.

1.5. B3aumocBs3b ¢ IPYrUMH JUCHUILIHHAMHA

®du3uka, reoe3nsl.

2. [Inannpyembie pe3yabTaTbl 00y4eHHs 110 JUCHMILIMHE

Komnerenmnus NHaukaTop J0CTHKEHUS] KOMIeTeHIHI
Kon Coaep:xkanue Kona Conep:xanue
31 3HATh: OCHOBHBIC IIOHSATHS U METOJIBI
MaTEMAaTHKH.
CrocoOeH pemate 3aaadu -
. YMeTh: pemaTh CTaHIapPTHBIC 3a1a91
po(hecCHOHABPHON eSITEINhb- .
V1 B 00JacTH 3eMJICYCTpOWCTBa U Ka-

HOCTH, IPUMEHSS METOMIbI
OIIK-1 | momenupoBaHus, MaTeMaTH-
4eCKOro aHallu3a, €CTECTBEH-
HOHAy4HbIE U OOIIEHMHKEHED-
HbIE 3HAHUS.

JlacTpa Ha OCHOBE 3HAHUM MarTeMa-
TUYECKHX METOJIOB.

Nmetp HaBBIKM M (WMJIM) OMNBIT Jesd-
H1 TEJIbHOCTU: MPUMEHEHUsI MaTeMaTH-
YECKOro amnmapara s 000CHOBaHUs
NMPOCKTHBIX pEINIeHUH B 00JacTu
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3eMJICYCTPONCTBA U KalacTpa.

3. O0béM IMCHUILUIMHBI U BUABI padoT

3.1. Ounas popma o0yueHust

IHoka3zareau

CemecTpsl

1

2

Bcero

OO61mas Tpyn0€MKOCTB, 3.€./9

3/108

3/108

6/216

OO6mas KoHTakTHas paboTa, 4

40,75

42,75

83,5

O6mmas camocTrosTensHas padoTa, u

67,25

65,25

132,5

KonrakTHast paboTra mpu npoBeneHUM y4eOHBIX
3aHATHH, B T.4. (4)

40

42

82

JIEKIIUU

14

14

28

nabopaTopHBIE-BCEro

B T.4. IPAaKTUYCCKasd ITIOATOTOBKA

MMPAKTUYECKHUC-BCCT O

26

28

54

B T.4. IPAKTUYCCKasd ITIOATOTOBKA

WHIWBUIYaTbHbIE KOHCYIBTAIIUU P BBIMOJI-
HEHHH KYypCOBOT'O MPOEKTa

WHIMBUIyaIbHbIC KOHCYJIBTAIIMH MPU BBITIOJ-
HEHUU KypCOBOU pabOThI

CamocrosiTenbHass pabota Tpu  MPOBEACHUU
y4eOHBIX 3aHSATUH, U

49,50

47,50

97

KonTakTHas paboTta npu nMpoBeIeHUU MPOMEXY-
TOYHOM aTTeCTaluu 00 y4aroumxcs, B T.4. (4)

0,75

0,75

1,5

IPYIIIOBBIE KOHCYJIbTallUU

0,50

0,50

KYpPCOBOH IPOEKT

KypcoBas paboTta

3a4€T

3a4eT C OLICHKOH

OK3aMCH

0,25

0,25

0,5

CamocrosiTenbHas paboTa Ipu MPOMEXYTOUHOM
aTTeCcTaluu, B T.4. (1)

17,75

17,75

35,5

BBIIIOJIHEHUE KYPCOBOT'O MPOEKTa

BBIMOJIHEHHE KYPCOBOM paboThI

IIOArOTOBKA K 3a4CTy

MOJIrOTOBKA K 3a4€Ty C OLICHKOM

IIOATrOTOBKA K OK3aMCHY

17,75

17,75

35,5

®opMa NpOMEXYTOUHON aTTeCTalluu

DK3aMeH

DK3aMeH

JK3aMeH,
dK3aMeH
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3.2. 3aounas popma 00yueHuUs

IMoka3arenu K)ipc Bcero
OO1mmast Tpy10EMKOCTS, 3.€./4 6/216 6/216
OO6miast KoHTaKTHas padora, 4 13 13
OO6mast camocTosiTenbHas padbora, 4 203 203
KonrakTHast paboTta mpu NmpoBeneHUH y4eOHBIX 12 12
3aHATHH, B T.4. (1)
JIEKIIAU 4 4
1a00paTOpPHBIE-BCETO - -
B T.4. MPAKTUIECKas TTOJIrOTOBKA - -
MIPAKTHYECCKUE-BCETO 8 8
B T.4. MPAKTUIECKas TTOJrOTOBKA - -
WHIUBUYaTbHBIC KOHCYJIBTAIIUU TIPU BBIIOJI-
HEHHH KYypPCOBOT'O IPOEKTa ) i
WHIUBUIYaTbHbIE KOHCYJIBTAIIUU P BBIMOJI-
HEHHUH KYPCOBOU pabOThI ) i
CaMOCTOSITeJ'II)HafI pabota TpH TMPOBEICHUU 1675 1675
yueOHBIX 3aHITUH, U
KontakTHast pabota pu MPOBEICHUH TPOMEKY- 1 1
TOYHOM aTTECTAIlUU 00 yJaroIIMXcs, B T.9. (1)
IPYMIOBbIE KOHCYIbTALUN 0,5 0,5
KYpPCOBOM MPOEKT - -
KypcoBasi paboTta - -
3auer - -
3a4€T C OLIEHKON - -
3K3aMeEH 0,5 0,5
CamocrosiTenbHas paboTa Ipu MPOMEXYTOUHOM 355 355
aTTecTaluu, B T.4. (1) ' '
BBIMOJIHEHNE KYPCOBOT'O MPOEKTa - -
BBIIIOJIHEHHE KYPCOBOI paOOThI - -
MOJIFOTOBKA K 3a4eTy - -
MOATrOTOBKA K 3aYETy C OLIEHKOU - -
MOJITOTOBKA K 9K3aMEHY 35,5 35,5
dopMa NPOMEKYTOUHON aTTECTALIHI JK3aMmeH, JK3aMeH,
9K3aMeH 9K3aMeH

[Ipumeuanue: 3aouHas popma o0ydeHHs peanusyercs Ha npoduiie «3eMIeyCcTpoiicTBO»

4. Conepxanue JTUCUMILIHHBI
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4.1. Conep:xxanue TMCUMILIMHBI B pa3pe3e pa3iesioB U NOAPa3/ieioB

Pa3znen 1. JIuneiiHasi ajire6pa u aHAJIUTHYECKASA TeOMeETPHSI.

Hoapazaea 1.1. Marpuusl 1 onpenenurenaud. CucreMbl JJUHEHHBIX ajlredpanyecKux
ypaBHeHmid. MaTpuiibl U felicTBus HaJ HUMU. ONpeaenuTesid BTOPOro, TPETbero N-ro mopsaka,
HUX CBOWMCTBAa. MHMHOpHI M alreOpandyecKue IOMOJHEHUS. BBIYMCICHHE OINpenesMTeIs pasiio-
KEHHEM 10 CTpoke (crondiy). CucTeMbl TUHEHHBIX anredpanyecKuX ypaBHEHUN, HX COBMECT-
HOCTbh, ONPENICIICHHOCTh. Pelienne cucTemM JIMHEWHBIX ypaBHeHUN 1o ¢opmynam Kpamepa. Me-
tox ["aycca m ero ncnonbs3oBaHue Uil peLIEHUS U UCCIEA0BAaHUS CUCTEM HA COBMECTHOCTb.

Ioapasnen 1.2. Bexkropuas anredpa. [lonstue BekTopa. JIuHeitHbIe onepanuu Haj| BEK-
TopaMHu. ba3uc Ha 1uiockocty U B mpocTtpaHcTse. [Ipoeknusa BekTopa Ha ock. IIpamoyronbHas
cucreMa koopauHat. CKalsgpHOE, BEKTOPHOE U CMEIIAHHOE MTPOU3BEIEHMSI BEKTOPOB. UX OIpe-
JIeTICHNsI, OCHOBHBIC CBOMCTBA M MPUJIOKECHUS K PEHICHUIO (GU3UYECKUX U TEOMETPUUECKHX 3a-
nad.

Moapaznen 1.3. AHaINTHYECKAsA reOMeTPHUS HA MJIOCKOCTH U B mpocTrpaHcTBe. Oc-
HOBHBIE 33Jlauyd aHAJMTUYECKOW I€OMETPUU Ha IJIOCKOCTU. YpaBHEHHE JIMHUM Ha IJIOCKOCTH.
[Ipsimast Ha TUIOCKOCTH (pa3iIMuHbIE BUJIbI ypaBHEHUN NpsAMoil). BzaumHoe pacronoxeHue AByx
MpSIMBIX Ha IIOCKOCTH. PaccrosiHue oT Touku 110 miockoctu. [liockocts B mpoctpanctBe. O0-
1iee ypaBHEHME IUIOCKOCTU. Y paBHEHHUE INIOCKOCTH, IPOXOAAILECH dyepe3 TPU 3aJaHHBIX TOYKH.
B3auMHoe pacnosnoxeHue miaockoctel B mpocTpaHcTBe. [lapamerpuyeckue M KaHOHUYECKHUE
YpaBHEHHMs NPSIMON B MPOCTPAHCTBE. B3anMHOE pacnosiokeHue ABYX MPSIMbIX B IPOCTPAHCTBE.
BzaumHoe pacrnonoxenue npsMoi u miockoctu. IlomspHas cucrema koopauHat. Kpupbie u
ITIOBEPXHOCTH BTOPOIO NOPsIIKA.

Pazaen 2. MareMaTHYeCKUH aHAIU3.

IMoapasnen 2.1. BBenenue B aHau3 QyHKUUi o1HOoil nepemeHHo. [TonsTue Qpynkuuu on-
HOIi mepemeHHON. (OCHOBHBIE dJeMEHTapHble (YHKIWHU, UX CBOicTBa U rpaduku. [Ipenen mo-
CIIEZIOBATEIBHOCTH U €ro cBoiicTBa. [Ipexen ¢pyHkimn. beckoHedHo Mamble B OECKOHEYHO 0O0Jb-
mme QyHKIUH, CBsI3b Mexk 1y HUMHU. OCHOBHBIE TeOpeMBI 0 mpenenax. [lepBwiii 1 BTOpoii 3ameua-
TesnbHble Tpenensl. HempepriBHOCTh QyHKumuu. CBoiicTBa (YHKIMM, HEMPEPBHIBHBIX B TOYKE.
Knaccudukanus touek paspbiBa. CBolicTBa (QyHKUMH HEMpephIBHBIX Ha OoTpe3ke. Hempepsis-
HOCTbH JIEMEHTAPHBIX (PYHKIIHIA.

Hoapazaen 2.2. Inddpepenunanbuoe ucuucjienne GyHKIUM 0JHON nepeMeHHoi. 3a-
a4y, TPUBOJAIIME K MOHSATUIO TPOU3BOAHON. OnpeneneHne mpou3BOIHON, €€ TeOMETPUYECKUM
u pusnueckuil cMbicibl. CBsI3b HENPEPHIBHOCTU U AU pepeHurpyemoctd GpyHkuuu. [Iponusson-
HbIe OCHOBHBIX 3JI€MEHTapHBIX (YHKIUH, mpaBuia auddepenurpoanus. [IpousBonnas ciox-
HOW U oOpatHOi ¢yHkiuil. [lonsrtue nuddepennuana, ero UCHoIb30BaHUE NMPHU OLIEHKE IMO-
IPEIIHOCTeN pe3ynbTaToB BblunciaeHui. [IpousBonusie u nuddepeHnnansl BHICIIMX MOPIIKOB.
OcHoBHbIE TeopeMbl auddepennuanbHoro ucuucienus. IlpaBuno Jlonurtanga. MccnenoBanue
(GYyHKIMI Ha MOHOTOHHOCTb, 3KCTPEMYM, HauOoJIblleE U HaUMEHbIIEE 3HAUYEHUS Ha OTPE3KE.
UccnenoBanmne rpaduka GyHKIUM HA BBITYKIOCTh, BOTHYTOCTb, TOYKH Teperuda. ACHMITOTHI
rpacduka. Obmas cxema ucciaeqoBaHus GYHKIUNA U TOCTPOCHUE UX TPaPHKOB.

Hoapa3znen 2.3. OyHKIMU HECKOJbKUX NepeMeHHbIX. OmpeneneHue (yHKIMH He-
CKONIbKHX MepeMeHHbIX. [Ipenen u HenmpepblBHOCTh (DYHKIIMHM HECKOJBKUX MepeMeHHbIX. Yact-
HbIE NIPUpAILEHUs, YaCTHbIE IIPOU3BOIHBIE NIEPBOTO MOPAIKA, UX reoMeTpudeckuil cMbici. 1lo-
HSATHE YaCTHBIX MPOU3BOAHBIX BbICHIMX MOpsakoB. [lonstue nomHoro auddepenunana. [pumo-
xeHue nuddepeHnrana K oleHKe NorpemHocTeil npu Beuucienuax. [IlponsBogHas nmo 3agaH-
HOoMYy HampaBiieHuto. [ paguent. CBs3b 3TuX noHsTHid. MccnenoBanue GpyHKIIUU JBYX HE3aBHUCHU-
MBbIX IEPEMEHHBIX Ha SKCTPEMYM.

Moapa3znen 2.4. HeonpenejeHublii U ompeaeieHHblii HHTerpaiabl. [lepBooOpasHas.
Teopema o cTpykType nmepBooOpa3Hbix. HeompeneneHHbIl HHTErpal U ero cBoiictea. Tabnuua
OCHOBHBIX HEOIpEENIEHHBIX WHTErpajioB U OCHOBHBIE METOJbl MHTETPUPOBAHUS (METOABI pa3-
JIOKEHHSI, 3aMEHBI MTePEMEHHON, HHTErpupoBaHus Mo yacTsaMm). [loHaTue ompeaeneHHOro MHTe-
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rpana. CBOMCTBa ONpEAEICHHOI0 UHTErpaja, ero reoMmeTpuueckuil, puszndeckuii cmuicisl. [Ipu-
JIOKEHUS OMPEeICHHOr0 UHTErpaia (BBIYMCICHUE TUIoIaael, 00bemMoB, myTH, padoTsl). [ToHs-
THE HECOOCTBEHHOI0 MHTErpaja IepBoro posa.

IMoapa3znen 2.5. Indpepenuuaibuble ypaBHeHus. 3a1auu, npuBoasime K nuddepeH-
UaJIbHBIM ypaBHeHMsIM. Onpenesnenne nuddepeHnaisHoro ypaBHeHus, ero nopsaaKa u perie-
Hus. OObIKHOBEHHBIE AU epeHanbHble ypaBHEHUS MepBoro nopsiaka. Obmee, yactHOe pe-
menust auddepennmansHoro ypasHenus. 3agaya Koy, Teopema CyImecTBOBaHUS U €TUHCTBEH-
HocTu ee pemeHus. uddepeHunanbable ypaBHEHHs IEPBOrO MOPSAKa ¢ pa3AeisioIUMUC T1e-
pemeHHbIMH. OnHOponHbIe AuddepeHnnanbHble ypaBHeHUs. JIuHelHble auddepeHunanbHble
ypaBHeHHs repBoro nopsnaka. Juddepenimansupie ypaBHEHUS BTOPOro MOpsIKa, OCHOBHBIE
noHsatus. JluddepeHunanbHbple ypaBHEHUS BTOPOrO MOPSIKA, TOMYCKAIOIIME MOHMKEHUE IO-
psnka. JluneitHoe oqHOpoaHOE MU depeHInaTbHOe YPaBHEHHE BTOPOTO MOPSIKA C IIOCTOSHH bI-
MU Ko3((puimenTamMu, TeopemMa o0 CTpyKType ero obiero peuieHus. JInHeitHOe HEOTHOPOIHOE
muddepenmantbHOe ypaBHEHHE BTOPOTO MOPSIKA ¢ MOCTOSIHHBIMU KO3 GUIIMEeHTaMU, TeopemMa
0 CTPYKType ero obiero pemeHus. HaxoxaeHne 4acTHOro peleHus A pa3IndHbIX CTaHIapT-
HBIX [IPaBbIX 4aCTEH.

Pa3znen 3. Teopusi BeposITHOCTEN.

Moapa3nea 3.1. CoObiTHs1 M BeposATHOCTB. [IpeameT Teopun BepositHocTeil. COOBITHS.
Knaccudukanus cinydaiiHbix coObTuil. OnpeneneHusi BeposiTHOcTH. CBOMCTBa BEPOSTHOCTH.
TeopeMsbl cinoxeHuss 1 yMHOKeHUs BeposTHOcTel. [loBTOpHBIE HE3aBUCHMBIE UcIbITaHUsA. Dop-
Myibl bepaymu, Jlannaca.

IMoapasznen 3.2. CyyaiiHble BeTMYHHbI. 3AKOHBI pacnpeieeHust C1y4ailHbIX BeJaH-
yuH. Ciy4aifHple BEIMYUHBI U MX KJacCH(pUKaMs. 3aKOHBI PACIPEACICHUS CIy9ailHbIX BEJIU-
yuH. YHCI0BBIE XapaKTEPUCTUKU CIy4alHBIX BEIMYHMH, UX CBOMcTBAa. HopManbHBINM 3aKOH pac-
IpeesieHusl cllydaiiHOM BenuuuHbl. PaBHOMEpHOE, Moka3aTelabHOE pachpeserneHue, (QpyHKuus

HazaexxkHocTu. Pacnpenenenus )(2, F, T wux cBsa3b c HOpMasbHBIM. [IpenensHbie TEOpEMBI TEO-
pUH BEPOSTHOCTEH.

4.2. Pacnipee/ieHUe KOHTAKTHOM M CAMOCTOAITEIbHOM padoThl IPU MOATOTOBKE K
3aHATHAM 110 Opa3ejiaM

4.2.1. Ounas popma odyuenust

KonrakTtHas pabota

Pa3znensl, moapaszaenb! JUCHUTLIMHbL CP

Jlexrmm JI3 I13
Pa3znen 1. J/IuneiiHas anredpa m aHAJIUTHYECKAS 6 i 12 18
reoMeTpust
[Togpaznen 1.1. Marpuusl u onpenenurenu. CuCTEMbI 5 i 4 4
JMHEWHBIX anredpanyecKux ypaBHEHUN
[Moppaznen 1.2. BektopHas anredpa 2 ) 4 6
[Togpaznen 1.3. AHanuTHYECKasi TEOMETPUS Ha MIIOCKO- 2 i 4 8
CTU U IPOCTPAHCTBE
Pa3aen 2. MaTemaTHuecKkuii anaius 14 - 30 49
[Tonmpaszmen 2.1. BBenenue B aHanmu3 QyHKIUN OTHOM 2 i 4 10
TepeMeHHOM
[Monpazmen 2.2. AuddepeHnnaabHOE UCUUCTCHIE 4 i 8 9
(YHKIIUM OTHOW TTepeMEHH Oit
[onpaznen 2.3. ®yHKIMU HECKOIbKUX MEPEMEHHBIX 2 } 4 8
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[Tonpaznen 2.4. HeonpeneneHHbli U onpeaeaeHHbIN

4 - 8 10
UHTErpaJbl
[Monpasnen 2.5. luddepeHimanbHbie ypaBHEHUS 2 . 6 12
Pa3nen 3. Teopusi BeposiTHOCTEH 8 ) 12 30
[Tonpasnen 3.1. CoObITUS U BEPOSTHOCTD 4 . 6 16
[Tonpasznen 3.2. Cny4aiiHble BeIMYMHBL. 3aKOHBI pac- 4 i 6 14
MpeAeTeHUs CIIy4YalHbIX BEJIMYNH
Bcero 28 - 54 97

4.2.2. 3aouHas ¢popma o0yueHust

KonrakrtHas pabota

Pasnensl, moapasnensl AUCHUILIMHBL CP
Jlexumu J13 I13

Pazgea 1. J/Inneiinas anreépa u anaIuTHYeCKast i i 2 36
reoMeTrpus
[Togpaznen 1.1. Matpuibl u onpenenutenu. CucTEMbI i i ) 10
JMHEWHBIX anredpanyecKux ypaBHEHUN
[Moxpasnen 1.2. BekTopHas anredpa . . ) 10
[Togpaznen 1.3. AHanuTHYECKasi TEOMETPUS Ha MIIOCKO- i i ) 16
CTHU U NIPOCTPAHCTBE
Pa3nen 2. MareMaTuyecKHid aHaIn3 4 - 4 87
[Tonmpaszmen 2.1. BBenenue B aHanu3 QyHKIUN OTHOM 21
IIepeMEHHON
[Monpaznmen 2.2. AuddepeHnnaabHOE UCUUCTCHIE 5 i 9 12
(GYHKIMM OZHOM MepeMeHH oM
[Togpaznen 2.3. yHKIMU HECKOIbKUX MTEPEMEHHBIX _ _ 2 20
[Togpaznen 2.4. HeonpeneneHHblii U onpeaeaeHHbINA 2 i ) 14
WHTETPaJIbI
[Moppaznen 2.5. IuddepeHnmanbHbie ypaBHEHUS } ; ; 20
Paspnes 3. Teopusi BepossiTHOCTEH _ _ 2 445
[Moppaznen 3.1. CoObITHSA U BEPOSATHOCTH . . - 18
[Monpaznen 3.2. Cny4aifHple BeTMYUHBI. 3aKOHBI pac- i i 2 2%
MpEeAEICHUs CIIy4alHbIX BEJIMYUH
Bcero 4 - 8 167,5

[Ipumeuanue: 3aouHas popma o0ydeHHs peanu3yercs Ha npoduie «3eMIeyCcTpoiicTBO»
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4.3. IlepeueHb TeM H Y4eOHO-MeTOAUYECKOT0 00ecriedeHHs 1JIsl CAMOCTOSATeIbHOI
padoThI 00y4YarIMXCH

Ne | Tema camocTosATENHHOM O0ném, u
o/ paGoTE: Y4yeOHO-METOINYECKOE dbopma o6yuenus
obecrieueHue
n oynast | 3a04yHas
Martpune! u aeiicteus Haj | JanwnoB FO. M. MaremaTtuka [37ek-
Humu. OnpenenuTenu, WX | TPOHHBIN pecypc]: YueOHoe mocodue /
cpoiictBa. Cucremsl su- | FO. M. lanunos, JI. H. XXypbenko, I'.
HeilHbix — anreOpanudeckux | A. Huxonosa, H. B. Hukonosa, C. H.
ypaBHeHM, ux coBMmecT- | Hypuea; KasaHckuil HanMOHaIbHBIN
HOCTb,  OIPEAEICHHOCTb. | UCCIEA0BATENbCKUN TEXHOIOTMUECKUI
1 | Pemenne cucrem JmHEH- | yHuBepcuTeT; KasaHCKni HalMOHAIIb- 4 10
HBIX YpaBHEHHMH 1O ¢oOp- | HBIi HUCCIEAOBATENbCKUN TEXHHYE-
mynam Kpamepa um Mmero- | ckuil yauepcuteT uMm. A.H. Tynonesa
noMm I"aycca. - Mockaa: 000 "HayuHo-
m3narensckuit  neHTp MHOPA-M",
2022 - 496 c. [DU] [OBC 3nannym| —
<URL:https://znanium.com/catalog/docum
ent?id=399360> .
[Tonstne BekTopa. Jluneit- | lanunos FO. M. MaTtemaTtuka [anex-
HBbIC OIEpallM HaJ| BEKTO- | TPOHHBIN pecypc]: YuebHoe nmocobue /
pamu. Ckansipaoe, Bektop- | FO. M. [lanunos, JI. H. XKyp6enko, I'.
HOe, cMemanHoe mpousBe- | A. Hukonona, H. B. Hukonosa, C. H.
JIeHUs1 BEKTOPOB, UX cBoil- | Hypuesa; Kazanckuil HanmoHaIbHBIN
CTBa, IIPUJIOKECHMUSI. HCCJIEI0BATENIbCKUI TEXHOIOTHYECKUN
2 yHuBepcuTeT; Ka3zaHCKuii HallMoOHab- 6 10
HBII HCClIe0BaTENbCKUN TEXHUY -
ckuil ynusepcuter uM. A.H. Tynonesa
- Mocksa: OOO "Hayuno-
u3natenbckuil nentp MHOPA-M",
2022 - 496 c. [DU] [DBC 3nanuym| —
<URL:https://znanium.com/catalog/docum
ent?id=399360> .
[Ipsmass wa mnockoctu. | Janwmnos FO. M. MaTtemaTuka [3nek-
B3aumHoe pacrnoniokeHue | TpOHHBIN pecype]: YueOHoe mocodue /
JIBYX TpsAMBIX Ha 1iocko- | FO. M. Jlanunos, JI. H. XKXyp6enko, I'.
CTH. A. Huxonosa, H. B. Hukonoga, C. H.
Hypuesa; Ka3anckuil HanoHaabHbII
HCCJIEI0BATENIbCKUI TEXHOIOrNYECKUN
3 yHuBepcuTeT; KazaHCKuii HalmoHab- . 6
HBII HCCleq0BaTENbCKUN TEXHUY -
ckuii yauBepcuter uMm. A.H. Tynonesa
- Mocksa: OOO "HayuHo-
n3narensckuil nenrp MHOPA-M",
2022 - 496 c. [DU] [OBC 3nanuym| —
<URL:https://znanium.com/catalog/docum
ent?id=399360> .
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Kpussie BTOporo nopsjaxa.

Hanunos FO. M. MaTtemaTuka [2iek-
TPOHHBIN pecypc]: YueOHoe mocodue /
0. M. anuinos, JI. H. Xypb6enxo, I'.
A. Huxonosa, H. B. Hukonona, C. H.
Hypuesa; Ka3anckuil HanoHaabHbII
HCCIEeN0BaTEILCKII TEXHOIOrHYeCKUI
yHuBepcuTeT; KazaHCkuii HallMOHab-
HBIM HCCIIEIOBATEIILCKUI TeXHUYIC-
ckuii yausepcuter uM. A.H. Tynonesa
- Mocksa: OOO "HayuHno-
n3narensckuil nenrp MHOPA-M",

2022 - 496 c. [DU] [OBC 3nanuym]| —
<URL:https://znanium.com/catalog/docum
ent?id=399360> .

[ToBepXHOCTH BTOPOTO TO-
paaKa.

Hanunos 0. M. MaTtemaTuka [3Jek-
TPOHHBIN pecypc]: YuebHoe mocodue /
0. M. lanunos, JI. H. XKXypGeunko, I'.
A. Huxonosa, H. B. Hukonosa, C. H.
Hypuesa; Ka3anckuil HanyoHaabHbII
UCCIIEZIOBATENHLCKUI TEXHOIOTUYECKUI
yHuBepcuTeT; Kazanckuii HalmmoHasnb-
HBII UCCIIe0BATEIbCKUN TEXHUY e-
ckuii ynusepcureT uM. A.H. Tynonesa
- Mocksa: OOO "HayuHno-
n3narensckuil nenrp MHOPA-M",

2022 - 496 c. [DU] [OBC 3nanuym] —
<URL:https://znanium.com/catalog/docum
ent?id=399360> .

Hroro no pazneay 1

18

36
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OcHOBHBIE 3JIEMEHTapHbIE
GyHKIMU, UX CBOMCTBA M
rpadukH.

Mockanes I1. B. Beiciiasg matemaTtuka
IUId 3€MJIEYCTPOMCTBA M KaJacTpOB:
yueOHOe moco0ue sl CTYJIEHTOB,
IIPOXOJSIIMX MOATOTOBKY IO HAIpaB-
nernto 21.03.02 "3emuieycTpoicTBO U
kamactpel" / I1. B. Mockanes, 1. B.
I'punneBa; BopoHexckuil rocynap-
CTBEHHBIM arpapHblii YHUBEPCUTET ;
nox pen. B. II. [Mankoro - Boponex:
Boponexckuil rocygapCTBEHHBIN ar-
papHbii yHuBepcuret, 2015 - 216 c.

[T 13227] [TIT] —
<URL:http://catalog.vsau.ru/elib/books/bl

07972.pdf>.
JanmmoB HO. M. Maremarnka [37ek-

TpPOHHBIN pecypc]: YuebHoe nocobue /
1O. M. {anunos, JI. H. XypGenko, I'.
A. Huxonosa, H. B. Hukonona, C. H.
Hypuesa; Ka3zanckuil HanmoHaIbHBIN
HCCIEA0BATENbCKUI TEXHOJIOTHYSCKUM
yHuBepcuTeT; KaszaHCKHMI HAIlMOHAIIb-
HBIII HCCIICHOBATEIILCKUII TEXHHUYE-
ckuii ynusepcutetT uM. A.H. Tynosea
- Mocksa: 000 "Hayuno-
m3natenbckuii  nentp HMHDPA-M",

2022 - 496 c. [DU] [OBC 3nanuym| —
<URL:https://znanium.com/catalog/docum
ent?id=399360> .

IIpenen mocnenoBaTenbLHO-
ctu, mpenen  (QyHKIUU.
Bbeckoneuno maieie U Oec-
KOHEYHO Oouspie (QyHK-
1uu. OCHOBHBIE TEOPEMBI O
npenenax.

Hanunos 0. M. Matemaruka [35ek-
TpOHHBIN pecypc]: YueGHoe mocodue /
0. M. lanunos, JI. H. Xypb6enxo, I'.
A. Huxonosa, H. B. Hukonona, C. H.
Hypuesa; Ka3anckuil HallmoHaIbHBbII
HCCIIE0BATENIbCKUNA TEXHOJIOTMUYECKUIM
yHuBepcuTeT; KazaHCKuil HalMOHAJIb-
HBIN UCCIIEA0BATENbCKUN TEXHUYE-
ckuil yuuBepcuter uMm. A.H. Tynonesa
- Mocksa: OOO "HayuHno-
u3natenbckuil entp MHOPA-M",

2022 - 496 c. [DU] [OBC 3nanuym] —
<URL:https://znanium.com/catalog/docum
ent?id=399360> .
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HenpepblBHOCTD G yHKIIHH
onHOM mepeMmeHHou. He-
MPEPBIBHOCTh CIOXKHOU U
obpatHoil (yHkuui. Tou-
KM pa3pbiBa QYHKIIUN U UX
KJIacCH (PprKaIus

Hanunos FO. M. MaTtemaTuka [2iek-
TPOHHBIN pecypc]: YueOHoe mocodue /
0. M. anuinos, JI. H. Xypb6enxo, I'.
A. Huxonosa, H. B. Hukonona, C. H.
Hypuesa; Ka3anckuil HanoHaabHbII
HCCIEeN0BaTEILCKII TEXHOIOrHYeCKUI
yHuBepcuTeT; KazaHCkuii HallMOHab-
HBIM HCCIIEIOBATEIILCKUI TeXHUYIC-
ckuii yausepcuter uM. A.H. Tynonesa
- Mocksa: OOO "HayuHno-
n3narensckuil nenrp MHOPA-M",

2022 - 496 c. [DU] [OBC 3nanuym]| —
<URL:https://znanium.com/catalog/docum
ent?id=399360> .

HccnenoBanue  GyHKIUN
OJIHOM TIEPEMEHHOW W IIO-
CTPOEHHUE UX I'Pa(PUKOB.

Hanunos 0. M. MaTtemaTuka [3Jek-
TPOHHBIN pecypc]: YuebHoe mocodue /
0. M. lanunos, JI. H. XKXypGeunko, I'.
A. Huxonosa, H. B. Hukonosa, C. H.
Hypuesa; Ka3anckuil HanyoHaabHbII
UCCIIEZIOBATEIIHLCKUI TEXHOIOTUYECKUN
yHuBepcuTeT; Kazanckuii HalimoHa b-
HBII UCCIIe0BATEIbCKUN TEXHUY e-
ckuii ynusepcureT uM. A.H. Tynonesa
- Mocksa: OOO "HayuHno-
n3narensckuil nenrp MHOPA-M",

2022 - 496 c. [DU] [OBC 3nanuym] —
<URL:https://znanium.com/catalog/docum
ent?id=399360> .

12

10

UccnenoBanne  GyHKIUU
ABYX HE3aBHCUMBIX IICpC-
MEHHBIX Ha SKCTPEMYM.

HanunoB 0. M. MaTtematuka [3mek-
TpOHHBIN pecypc]: YueGHoe mocodue /
0. M. {anunos, JI. H. XKyp0Geunko, I'.
A. Huxonosa, H. B. Hukonosa, C. H.
Hypuesa; Ka3anckuil HallmoHaIbHBbII
HCCJIICIOBATEIbCKUN TEXHOJIOTNYECKUU
yHUBepcuTeT; KazaHckuil HanoHasb-
HBIM UCCIIEA0BATENbCKAN TEXHUYE-
ckuil ynusepcuter uM. A.H. Tynonesa
- MockBa: OOO "Hayuno-
u3natenbckuil entp MHOPA-M",

2022 - 496 c. [DU] [DBC 3nanuym| —
<URL:https://znanium.com/catalog/docum
ent?id=399360> .

10
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11

[Tonsitne mosnHoro audde-
pennuana.llponsBonnas mo
3aIaHHOMY HaIlpaBJICHUIO.
I'panpuent. CBA3b 3THX TO-
HSTHUH.

Mockanes I1. B. Beiciiasg matemaTtuka
IUId 3€MJIEYCTPOMCTBA M KaJacTpOB:
yueOHOe moco0ue sl CTYJIEHTOB,
IIPOXOJSIIMX MOATOTOBKY IO HAIpaB-
nernto 21.03.02 "3emueycTpoiicTBO U
kamactpel" / I1. B. Mockanes, 1. B.
I'punneBa; BopoHexckuil rocynap-
CTBEHHBIM arpapHblii YHUBEPCUTET ;
nox pen. B. II. [Mankoro - Boponex:
Boponexckuil rocygapCTBEHHBIN ar-
papHbii yHuBepcuret, 2015 - 216 c.

[T 13227] [TIT] —
<URL:http://catalog.vsau.ru/elib/books/bl

07972.pdf>.C. 82 — 87.

10

12

OmnpeneneHHblii MHTErpad,
€ro OCHOBHBIE CBOMCTBA.
[Ipunoxenus omnpeneneH-
Horo uHterpana. Ilonstue
O HECOOCTBEHHBIX MHTe-
rpajax IepBoOro poaa.

JanmmoB HO. M. Maremarnka [351ek-
TPOHHBIN pecypc]: YuebHoe nocobue /
0. M. {anunos, JI. H. XypGeunko, I'.
A. Huxonosa, H. B. Hukonona, C. H.
Hypuesa; Kazanckuili HanmoHa bHBIN
HCCIEA0BATENbCKUI TEXHOJIOTHYSCKUM
yHuBepcuTeT; KazaHnckuil HanpoHasb-
HBIII HCCJICHOBATCILCKUI TEXHUUEC-
ckuii ynusepcurer uM. A.H. TynoisieBa
- Mockaa: 000 "Hayuno-
m3natenbckuii  nentp HMHDPA-M",

2022 - 496 c. [DU] [OBC 3nannym| —
<URL:https://znanium.com/catalog/docum
ent?id=399360> .

10

14

13

HuddepennmanbHbie
ypaBHEHHS BTOPOTO TIO-
psIIKa, JOMYyCKAIoIue I0-
HUKCHHE TIOPSIKA.

Hanunos 0. M. Matemaruka [35nek-
TpOHHBIN pecypc]: YuebHoe mocodue /
0. M. {anunos, JI. H. XKypGeunko, I'.
A. Huxonosa, H. B. Hukonona, C. H.
Hypuesa; Ka3anckuil HallmoHaIbHbII
HCCIICIOBATEILCKUN TEXHOJIOTMYECKUN
yHuBepcuTeT; KazaHCKuil HalMOHAIb-
HBIM UCCIIEA0BATENbCKUN TEXHUYE-
ckuil ynusepcuter uM. A.H. Tynonesa
- Mocksa: OOO "HayuHno-
u3natenbckuil entp MHOPA-M",

2022 - 496 c. [DU] [OBC 3nanuym] —
<URL:https://znanium.com/catalog/docum
ent?id=399360> .
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14

Jluneitnsie  nuddepeHmn-
albHbIE YpPaBHEHHSI BTOPO-
ro TOpSIIKa C TIOCTOSIHHBI-
MU K03 (P PHUIIEHTaMU.

Hanunos FO. M. MaTtemaTuka [2iek-
TPOHHBIN pecypc]: YueOHoe mocodue /
0. M. anuinos, JI. H. Xypb6enxo, I'.
A. Huxonosa, H. B. Hukonona, C. H.
Hypuesa; Ka3anckuil HanoHaabHbII
HCCIEeN0BaTEILCKII TEXHOIOrHYeCKUI
yHuBepcuTeT; KazaHCkuii HallMOHab-
HBIM HCCIIEIOBATEIILCKUI TeXHUYIC-
ckuii yausepcuter uM. A.H. Tynonesa
- Mocksa: OOO "HayuHno-
n3narensckuil nenrp MHOPA-M",

2022 - 496 c. [DU] [OBC 3nanuym]| —
<URL:https://znanium.com/catalog/docum
ent?id=399360> .

12

Hroro

no pasaeJy 2

49

88

15

Crnyuqaiiable coObiTHs. Be-
POSITHOCTb. OcHOBHbIE
TEOPEMBI TEOPUU BEPOSIT-
HOCTEM.

1. I'punneBa U. B. Teopust BeposiTHO-
CTe M MaTeMaTU4yecKas CTaTHUCTHKA:
yuebHOe nocobue sl CTyIEHTOB Ou-
HOW Qopmbl 0OydeHus (axyiabTeTa
3eMJICYCTPOMCTBA U KaJacTpoB IO
HamnpasJeHuo noarotoBku 21.03.02
"3emieyctpoiictBo u kagactpel” / [U.
B. I'punnena, JI. 1. ®eaynona, B. 11
[lamnkwuit]; Boponexckuit rocynap-
CTBEHHBII arpapHbIi YHUBEPCUTET -
Boponex: Boponexckuii rocynap-
CTBEHHBII arpapHblii yHMBEPCHUTET,
2017 - 165 c. [LUT 16574] [IIT] —
<URL:http://catalog.vsau.ru/elib/books/bl
35560.pdf>. C. 5 — 32.

2. T'opnau b. A. Teopus BeposiTHOCTEMH
1 MaTeMaTU4eCKas CTaTUCTUKA [DJIeK-
TpoHHbI pecypc] / b. A. Topnmau -
Cankr-IlerepOypr: Jlanp, 2022 - 320
c. [DU] [OBC Jlanb] —

<URL:https://e.lanbook.com/book/211082
>,

16

18
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OCHOBHBIE 3aKOHBI pac-
IMpeacjacHus CJ'Iy‘{aI\/'IHBIX
BCJIMYHH.

16

1. I'punneBa U. B. Teopust BeposiTHO-
CTe M MaTeMaTUyecKas CTaTHUCTHKA:
yuebHOe mocobue sl CTy/IEHTOB OY-
HOW Qopmbl 0OyueHus (QaxyabTeTa
3eMJICYCTPOMCTBA W KaJacTpoB IO
HamnpaBlieHuto noAarotoBku 21.03.02
"3emuieyctpoiictBo u kamactpsl" / [U.
B. I'punnena, JI. 1. ®enynona, B. I1.
[Mankwuii]; BopoHexckuil rocynap-
CTBEHHBII arpapHblii YHUBEPCHUTET -
Boponex: BopoHexckun rocyupap-
CTBEHHBIM arpapHbli  YHMBEPCHUTET,

2017 - 165 c. [LIUT 16574] [IIT] —
<URL:http://catalog.vsau.ru/elib/books/b1

35560.pdf>.C. 35 — 76.

2. l'opnau b. A. Teopus BeposiTHOCTEMH
U MaTeMaTudecKasl CTaTUCTHKA [DieKx-
TpoHHbI pecypc] / b. A. Topnau -
Cankr-IlerepOypr: Jlanp, 2022 - 320

C. [OU] [OBC Jlanb] —

<URL:https://e.lanbook.com/book/211082
>,

10

22

IIpenensHbie TEOPEMBI
TEOPUH BEPOSATHOCTEH.

17

1. I'pugneBa U. B. Teopus BeposTHO-
CTell W MaTeMaTHYecKas CTaTUCTHKA!
yueOHOe mocobue sl CTy/EHTOB OY-
HOW Qopmbl 0OydeHus (QaxyiabTeTa
3eMJIEYCTPOMCTBA M KaJacTpoB IO
HamnpaBlieHut0 noAarotoBku 21.03.02
"3emuieyctpoiictBo u kamactpsl”" / [U.
B. I'pugnesa, JI. U. ®enynosa, B. II.
[Mankwuii]; BopoHexckuil rocynap-
CTBEHHBII arpapHblii YHUBEPCHUTET -
Boponex: Boponexckuii rocynap-
CTBEHHBIM arpapHbli  YHMBEPCHUTET,
2017 - 165 c. [UUT 16574] [1IT] —
<URL:http://catalog.vsau.ru/elib/books/b1
35560.pdf>. C. 84 — 88.

2. T'opnau b. A. Teopus BeposiTHOCTEH
U MaTeMaTUYeCKas CTaTUCTUKA [DJeK-
TpoHHBIH pecype] / b. A. T'opnau -
Cankr-IlerepOypr: Jlans, 2022 - 320
C. [OU] [OBC Jlanb] —

<URL:https://e.lanbook.com/book/211082
>,

45

HToro no pazaeay 3

30

44,5

Bcero

97

167,5

[Ipumeuanue: 3aouyHas popma o0ydeHHs peanu3yercs Ha mpoduie «3eMIeyCTpOiCTBO»
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5. ®oHJ 0LIEHOYHBIX CpeacCTB AJidA MPOBEACHUS l'[pOMC)KyTO‘lHOifI aTTeCTallui U TEKylero

KOHTPOJIs

5.1. Itanbl popMUpPOBaAHUS KOMIIETEHIMH

IMoapa3aes AUCHMIIMHBI KoMnerenuust MHMKATOP 10CTHIREHHS KOM-
neTeHIun
[Togpaznen 1.1. MaTpuisl u onpe- 31
nemutenn. CHCTEMBI JMHEHHBIX OIIK-1 V1
anreOpanveckux ypaBHEHHH
[Monpaznen 1.2. BektopHas anre0- OIIK-1 31
pa Vi
[Togpaznen 1.3. Ananutuyeckas 31
reoOMeTpUsl Ha IIOCKOCTH U IIpO- OIIK-1 V1
CTPaHCTBE
[Togpaznen 2.1. Brenenue B aHa- OIIK-1 31
13 (QYHKIMM OAHOM IepeMeHH oM H1
[Moppaznen 2.2. Nuddepenunans- OIIK-1 31
HOE HCUucIeHHe (PYHKIUU OTHOU Vi
IIEpEMEHHON H1
[Mogpaznen 2.3. @DyHKUMM He- OIIK-1 31
CKOJIbKHX TIEPEMEHHBIX Vi
HI
[Togpaznen 2.4. HeonpeneneHHbIM OIIK-1 31
U OIIPEEIICHHBI HHTETPAJIbI Vi
H1
[Monmpazmen 2.5. duddepenmans- OIIK-1 31
HbIE€ ypaBHEHUS v1
HI
[Moppaznen 3.1. CoOwiTUs U BEpoO- OIIK-1 31
ATHOCTD Y1
IMonpaznen 3.2. CiyuaiiHble BelH- OIIK-1 31
YUHBl. 3aKOHBl  PACIpPEACIICHUS Vi
CIIy4YalHBIX BETUYUH Hi

5.2. llIkanbl M KPpUTEPUH OLEHUBAHUS TOCTUKEHHUS KOMIIETeHIH I

5.2.1. HIkaabl oeHUBAHUA JOCTHKEHHUSI KOMIEeTEeHIIUH

Bun onenku Or1eHkn
AxaneMu4deckast orjeHKa 1o 4-x
" HEYIOBJIETBOPUTEIBHO | YAOBIETBOPUTEIHHO | XOPOIIO | OTIUYHO
OaJUILHOM IIIKAJIE

5.2.2. KpuTepuu OlleHUBAHUSA J0CTHKEHUSI KOMIIETEeHIIUl

Kputepuu onieHku Ha SK3aMeHe, 3a4eTe C OLEHKOU

OneHka, ypoBeHb
JIOCTHKEHHUS
KOMIICTESHINI

Onucanue KpUTepUeB
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OTJIMYHO, BEICOKUM

CTy):[eHT IMTOKa3aJ IIOJIHBIC 1 FJ'Iy6OKI/Ie 3HaHUA IMPOrpaMMHOI0 MaTcpua-
Jia, JIOTUYHO U apryMEHTHPOBAHO OTBCTUJI Ha BCE BOIPOCHI SK3aMCHAIl -
OHHOI'O 6I/IJ'I€Ta, a TaKIKC Ha JONOJHUTCIIBHBIC BOIIPOCHI, crocobeH camo-
CTOATCIIbHO PEIIATh CJIOKHBIC 3aa4M JUCIUITIIMHBI

Xopo11o, MPOABUHYTHINA

CtyzaeHT TBepJO 3HaeT MPOrpaMMHBII MaTepHual, TpaMOTHO €ro U3Jaraer,
HE JIOMYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B OTBETE, JOCTATOYHO MOJHO
OTBETHJI Ha BOMPOCHI SK3aMEHAIMOHHOTO OHIIeTa W JONOJHUTENLHBIE
BOIIPOCHI, CIIOCOOEH CaMOCTOSATEIBHO PEIlaTh CTAaHIAPTHBIC 3a/1a4M I C-
UTUTAHB

CTyneHT moKa3aJl 3HaHHWE TOJBKO OCHOB MPOTPaMMHOI0 MaTepuaa,
YCBOWUJI €ro MOBEPXHOCTHO, HO HE OMyCKall TpyOBIX OMIMOOK MM HETOY-

Y 10BJIETBOPUTEIBHO, o
HODOFOBb HOCTel, TpeOyeT HABOSAIINX BOIIPOCOB ISl MMPaBMIILHOTO OTBETA, HE OT-
P BETHJI Ha JOINOJHUTENIBHBIE BOMPOCHl, CHOCOOEH pellaTh CTaHAapTHHIC
3a]lau JUCLUIIIMHBI C IOMOILBIO ITPETIoiaBaTess
CTyZneHT He 3HaeT OCHOB IIPOrPaMMHOI0 MaTepuaa, JAOIyCKaeT rpyoble
HeynosnersopurensHo, Y porp p ’ M Py

KOMIICTCHIIMA HE OCBOCHA

OIMOKA B OTBETE, HE CITOCOOCH PElIaTh CTAHJIAPTHBIE 33/1a4K TUCIIATLITU-
HBI 1a)Ke C MOMOLUIBIO MPENoIaBaTeNs

He npenycmorpen.

KpI/ITepI/II/I OLICHKHU Ha 3a4cCTC

Kpurepuu olieHKH TIPH 3aLIUTE KyPCOBOI'0 MPOeKTa (paboTh)

He npenycmotrpen

Kpurepun oneHku TecToB

OueHka, ypoBeHb J10-
CTIHDKCHHSI KOMIICTEHITUN

Onucanue KpuTepueB

OTIM4YHO, BEICOKHUI

ConeprxaHue MpaBUIBLHBIX OTBETOB B TecTe He MeHee 86%

Xopo1o, TpOABUHYTHIN

Coz[epn(aHI/Ie MMPpaBUJIbHBIX OTBCTOB B TCCTC HEC MCHEC 71%

Y 10B1E€TBOPUTEIBHO,
MOPOTOBBII

CopeprxaHue MpaBUIBHBIX OTBETOB B TecTe HE MeHee 51%

HeynosiieTBopuUTeNBHO,
KOMIIETEHIIHUs HE OCBOEHA

ConeprkaHue IpaBUIBHBIX OTBETOB B TecTe MeHee 51%

Kpurepun onenku koHTpoabHbIX (KP) u pacueTHo-rpadmyeckux padot (PI'P)

He npenycmorpensl.

Kpurepun onieHKn ycTHOro onpoca

OneHka, ypoBeHb
JIOCTHKEHHUS
KOMIIETCHIIM I

Onucanue KpuTepueB
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3a4TeHO, BEICOKHIA

CryneHT JEMOHCTPUPYET YBEPEHHOE 3HAHUE MaTepuaa, YeTKO BBIPaXaeT
CBOIO TOYY 3PEHMS IO PaccCMaTpuBaeéMOMY BOIPOCY, MPHUBOAS COOTBET-
CTBYIOLIME IPUMEPHI

3auTeHo, MPOIBUHYTHIHI

CTyneHT JeMOHCTPUPYET YBEPEHHOE 3HAHHE Marepuaya, HO JIOMyCKaeT
OTJICNIEHBIE TTOTPEITHOCTH B OTBETE

3ayTeHo, MOPOroBbIi

CTy,I[eHT JACMOHCTPUPYET CYIICCTBCHHBIC HpO6CJ'H)I B 3HAHUAX MaTcpHuajia,
JAOITyCKa€T OIMOKH B OTBETAX

He 3auteH0, KOMIIETEHITHS
HE OCBOCHA

CTyleHT JEeMOHCTpPUPYET HE3HaHWE Marepuana, JOMyCKaeT Tpyobie
OIIMOKHK B OTBETAX

Kpurepun onieHku pemeHus 3aaad

Ornenka, ypoBeHb
JIOCTHKCHHS
KOMIICTECHIIN

Onucanue KpUTEPHEB

3a4TeHO, BHICOKHI

CryneHT yBEpEeHHO 3HAET METOIMKY U alTOpUTM pELIeHUs 3aJaud, He
JIOIYCKaeT OIMOOK MPH €€ BBITOIHEHNH.

3auTeHo, MPOIBUHYTHIHI

CTyneHT B 1IeJIOM 3HaeT METOAUKY M allTOPUTM pEIIeHus 3aJauu, He J0-
MTyCKaeT rpyObIX OMMOOK IIPU €€ BHITOTHEHUH.

3auTeHo, MOPOTrOBHIi

CTyIeHT B 1IeJIOM 3HAeT METOAMKY M alTOPUTM PEIICHUS 3a/1a4H, JTOIMyC-
KaeT OIIMOOK TPH €€ BHIMOJIHCHUH, HO CIIOCOOCH HMCIIPAaBUTh WX IPH I10-
MOIIIM MPETOIaBaTes.

He 3auteH0, KOMIIETEHIIHSA
HE OCBOCHA

CTyneHT He 3HaeT METOJUKY M aJrOpUTM pEIICHUs 3a1aud, JOMyCKaeT
rpyOble OIMMOKM MpH ee BBIOJIHEHHWH, HE CIIOCOOEH HCIPABUTHh MX IPH
MIOMOILM ITPENOoIaBaTells.

He npenycmorpen.

Kputepuu orienku pedeparon

5.3. MarepuaJjibl 151 OLeHKH JOCTUKEHHUS KOMIIETEeHIH i

5.3.1. OueHo4Hble MaTepHaJIbl IPOMEKYTOYHON aTTecTAlNU

5.3.1.1. Bonipocsl K 3K3aMeHY

Ne Conep:xkanue Kowme- NAK
TeHIHs
1 cemecTp

1 | Ilonarue matpunsl. JlelicTBUs HaJ MaTPULIAMH. OIlK-1 31
2 Onpenenurenu 2-ro, 3-ro, N-ro NOpsiAKa U KX CBOMCTBA. OI1IK-1 31
3 Pemenue cucrem nuHelHbIX anredpandeckux ypaBHeHuit ¢ | OIIK-1 31

nomotisio popmyn Kpamepa.
4 Meton I'aycca, ero ucnosib3oBanue Ajs pemenus u ucciego- | OIIK-1 31

BaHUS CCTEM Ha COBMECTHOCTb.

[Tonsarue BekTopa. JIuneinsie onepanuu Haja Bektopamu. [Ipo- | OIIK-1 31
S5 | ekuus BekTopa Ha ochk. Pa3iokeHue BEKTOpa MO OPTOHOPMHU-

pOBaHHOMY 0a3MCy Ha IUIOCKOCTH U B IIPOCTPAHCTBE.
6 | CkamsipHOE MPOU3BENCHUE BEKTOPOB, CBOWCTBA, MPUIIOKEHUS. OIIK-1 31
7 | BekTopHOE npon3BeieHIE BEKTOPOB, CBONCTBA, PUIIOKECHHUSL. OIIK-1 31
8 | CmemaHHOe Npon3Be/IeHNE BEKTOPOB, CBOMCTBA, MPUIIOKECHHSL. OIIK-1 31
9 OcHOBHBIE 337]Ja4H aHATUTUYECKON T€OMETPUH Ha TUIOCKOCTH. OIIK-1 31
10 | YpaBHeHus npsiMoil Ha miockocTH (mpsiMasi ¢ yriaoBeiM ko0d¢- | OIIK-1 31
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buIMenToM; mpsMas, MpoXoAsias depe3 IBe 3aJaHHbIe TOY-
KU; IpsMasi 00ILero BUa).

11 | B3auMHOe pacrosoKeHue ABYX NPSAMbIX Ha MIIOCKOCTH. OIIK-1 31

12 | YpaBHEeHHE NJIOCKOCTH, €TI0 UCCIIEA0BaHUE. OIIK-1 31

13 | B3auMHOe pacroaoKeHue ABYX ITOCKOCTEH. OIIK-1 31

14 [Tapamerpuueckue W KaHOHWYeckue ypaBHeHHs mpsmoid B | OIIK-1 31
IIPOCTPAHCTBE.

15 B3aumHoe pacrnonoxeHue npsiMbIX U MIockocted B nmpoctpaH- | OIIK-1 31
CTBE.

15 [Tonarue ¢yHkuuu onHoil mepemenHoil. OcHoBHble 3nemeH- | OIIK-1 31
TapHble QYHKIHH.

17 [Tpenen nmocnenoBaTenbHOCTH U QyHKIMK B Touke. OcHoBHBIe |  OIIK-1 31
TEOpPEMBI O Mpeeax.

18 BeCIV(OHeqHO Malsibie U OeckoHeyHo Oosibimme ¢yHkiuu u ux | OIIK-1 31
CBOMCTBA.

19 [Tonste HeonpenenenHoct. IlepBoiid U BTOpoOit 3ameuarens- | OIIK-1 31
HBbIE IIPEJEIbI.

20 | PaznuuHbIe onpeeneHusl HeMPEePbIBHOCTH (QYHKIIUN B TOYKE. OIIK-1 31

21 | Touku pa3pbiBa QYHKIMH 1 UX KiIaccupuKaIus. OI1K-1 31

29 Onpve;[eJIeHI/Ie NPOU3BOJAHON, ee reoMeTpuueckuii u ¢uszmnue- |  OIIK-1 31
CKUH CMBICTL.

23 | Csi3b nudpepeHIpyeMOoCTH 1 HEPEPIBHOCTU (DYHKITHH. OIIK-1 31

24 [Tpon3BoaHBIE OCHOBHBIX 3JIeMeHTapHbIX (QyHKIMI u mpaBuna |  OIIK-1 31
nuddepennmpoBaHus.

25 | IlpousBoaHas CIOKHON (QYHKITUH. OIIK-1 31

26 | IMonstue nuddepennunana. OIIK-1 31

27 | IlpousBoanbie U quddepeHIraibl BHICIIUX MOPSIIKOB. OIIK-1 31

28 | OcHoBHBIE TeopeMbl U} hepeHITHaATHPHOTO HCUUCIICHUS. OIIK-1 31

29 HccrnenoBanne (QyHKIMI HA MOHOTOHHOCTb, dKcTpemyM. | OIIK-1 31
Haubonbuiee 1 HanMeHbl1ee 3HaUYeHUs] GYHKIIMH Ha OTPE3Ke.

30 UccnenoBanue rpadguka (QyHKIMHM Ha BBIMYKIOCTh, BorHy- | OIIK-1 31
TOCTh, TOYKHU TIeperuoa.

31 | AcumnToTsl rpaduka GyHKIHH. OIIK-1 31

32 O6mas cxema uccienoBanus QyHKIUM ¢ 1enbto nocrpoenus | OIIK-1 31
ee rpaduka.

2 ceMeCcTp

1 | Ilonatue ¢GyHKUMM HECKOJBKUX II€peMEHHBIX, ee obsactu | OIIK-1 31
OlpesieNieHys], JIMHUN YpOBHs, rpaduka, mpenena, HempephiB-
HOCTH.

2 | YactHble mpHpalieHus, 4acTHbIE MPOU3BOAHBIE mepBoro mo- | OIIK-1 31
psIJiKa, UX T€OMETPHUYECKHUI CMBICIL.

3 | [IpousBoaHasi Mo HAIPABICHUIO U TPAJIMEHT. OIIK-1 31

4 | [lonsiTue 4YaCTHBIX MPOM3BOAHBIX M MOJHBIX Aud¢epenuna- | OIIK-1 31
JIOB BBICHIUX TOPSIIKOB.

5 | UccnenoBanue GpyHKIMHM ABYX HE3aBUCHUMBIX mepeMeHHbIX Ha | OIIK-1 31
IKCTPEMYM.

6 | Ilonarue mepBooOpa3zHOl U HeonpeaeneHHoro uaTerpaia. Oc- | OIIK-1 31
HOBHBIE CBOICTBa HEONpEAEIICHHOro uHTerpaia. Tabmuna oc-
HOBHBIX HEOMNPEEIEHHBIX HHTET PAJIOB.

7 | OcHOBHbBIE METOJbl MHTETPUPOBAHMS: METOJ pasnoxeHus, 3a- | OIIK-1 31

MEHa NIEPEMEHHON, MHTETPUPOBAHUE 110 YACTSIM.
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8 | OnpeneneHHbI HHTErPaI U €r0 OCHOBHBIC CBOWCTBA. OI1K-1 31
9 | UnTerpupoBanue 3aMeHON MEPEMEHHBIX U MO 4yacTsaMm B ompe- | OIIK-1 31
JIENIEHHBIX HHTErpaJiax.
10 | 'eoMmeTpruecKkre NPUIOKEHUS ONPENETCHHOI0 HHTErpaa. OIIK-1 31
11 | HecoOcTBEeHHbIE HHTErpajbl IEPBOIO U BTOPOro poja. OIlK-1 31
13 | OcHoBHBIE MOHATUA O nU(depeHInanbHbIX ypaBHeHHsIX nep- |  OIIK-1 31
BOro mnopsaka. 3agada Komm, ycinoBus cCyniecTBOBaHUSA M
eIMHCTBEHHOCTH €€ PELICHHUs, TEOMETPUUYECKUN CMBICIL.
14 | Iuddepenunansupie ypaBHeHUs mepBoro mopsaka ¢ pasge- |  OIIK-1 31
JSTFOIIMMHUCS TIEPEM EHHBIMH.
15 | Opnoponusie auddepennmansasie ypaBHeHus: mepBoro mo- | OIIK-1 31
psIKa.
16 | Jluneiinbie quddepeHnnatbaple YpaBHEHHS IEPBOTO MOPSIKA. OIIK-1 31
17 | OcHoBHBIE MOHATUA O aAuddepeHIuaibHbIX ypaBHeHUsX BTo- | OIIK-1 31
pOTO MopsaKa.
18 | duddepennmanpabie ypaBHEHUsS BTOPOro mopsiaka, pomycka- | OITK-1 31
IOIIME TIOHMKEHUE OPSIKA.
19 | Jluneitasie omHopomHbie auddepennmanbubie ypaBHeHus c | OIIK-1 31
NOCTOSIHHBIMU K03 ¢urmentamMu. OTbICKaHHE OOLIEro perie-
HUS B Cllydae pa3IMYHBIX CHUTYaIlWid JJIsI KOPHEH XapaKTepu-
CTUYECKOT'0 yPaBHECHHUSI.
20 | Jluneitnble HeogHOpoaHble AuddepeHuuanbubie ypaBHenusa ¢ | OIIK-1 31
NOCTOSIHHBIMU KO3 durmentamu.  OTBICKAHWE YaCTHOTO H
O0IIero pemieHuid Ui pa3IHyYHbIX CTAaHAAPTHBIX MPaBBIX Ya-
CTEH.
21 | Cobbrtusa. Knaccudukanus cixydaHbIX COOBITHH. OIIK-1 31
22 | Knaccuueckoe ompenenenue BepostHocTH. CoiictBa BeposT- |  OIIK-1 31
HOCTH.
23 | TeopeMbl CIIOKEHUSI BEPOSITHOCTEMH. OIIK-1 31
24 | YcioBHast BEpOSTHOCTh. TeopeMa YMHOXKEHHS BEPOSITHOCTEH. OIlK-1 31
25 | ®opmyna monHoM BepossitHocTH. Dopmyia baiieca. OIIK-1 31
26 | IloBTOpHBIe He3aBUCHMBIE HcTbITaHus. Dopmyna bepuynm. OIIK-1 31
27 | Ilonatue ciryuyaifHOM BeNWYMHBL. 3aKOH pacrpeneneHus Bepo- | OIIK-1 31
ATHOCTEM.
28 | OyHKIUA pacnpeneseHus BEPOITHOCTEH U €€ CBOMCTBA. OIlK-1 31
29 | [I70THOCTH BEPOSATHOCTH U €€ CBOMCTBA. OIlK-1 31
30 | MaremaTHuecKkoe OXHIAHWE AUCKPETHOW ciydaiiHoi Bemmum- | OIIK-1 31
Hbl. CBOMCTBAa MaTEMaTUYECKOTIO 0KMIAHMS.
31 | ducmepcusi OUCKpETHOM ciydvaitHOi BemumumHbl. CpoiictBa | OIIK-1 31
JIICTICPCHUH.
32 | YucioBble XapaKTEpUCTHKU HEMPEPBIBHBIX ciydailHbix Benu- |  OIIK-1 31
YHH.
33 | PaBHOMEpHBII1 3aKOH pacIpeaelieHus . OIIK-1 31
34 | Tloka3aTenbHBIN 3aKOH paclpeeneHusl. OIIK-1 31
35 | HopmanbHBIN 3aKOH pacipenerneHus. OIIK-1 31
5.3.1.2. 3agaum K 3K3aMeHy
Ne Coaepxanue Kowmme- NAK
TeHIUs

1 cemecTp
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1 x+y= 3
Pewnts cucremy ypaBHEHUH 2x—y+z=3 C IOMOIIbIO
3x+y—z=2 OINK-1 Vi
dopmyn Kpamepa.
2 2X -2y + 4z =-5,
Pewmnts cucremy ypaBHEHUM y—2z=4 C MOMOILBIO
’ OIlK-1 Vi
2X—-y+z=-1.
dopmyn Kpamepa.
3 x+y= 3
Pemmts cuctemy ypaBHeHuit metogoM [Maycca: {2x—y+z=3 OTIK-1 V1
3x+y—z=2
4 X+y+z=1
Pemmte cucremy ypaBHeHH MeTonoMm l'aycca: __
x+2y=-L | omk1 | wi
-3X+z=-2.
5 -2 1
Brruuciute onpenenurens 3 2 1 OIK-1 V1
0O 1 O
6 32-10
41 35
Brraucnuth onpenenurens 3 9 5 OIIK-1 Vi
83 4 0
! Jlanbl MaTpuIpl A = -1 1 B = 1 Haittn maTpuiy
o a4 ) 2) OIK-1 Vi
C=AB
8 | Haiitu paccrossuue ot Ttouku A(0,3,-5) 10 miockocTH Vi
2x+3y+6z=0. OIIK-1
9 —
Brerauciuth ckaiasgpHoe npousBeneHue BekTopoB a = (1;0:2) u
B pHOe 1p P £0:2) — V1
b=(23-1).
10 Bbruncnuth BeKTOpHOE Mpou3BeneHrne BekTopoB a =(8;4;1) u
— OIK-1 vl
b=(2-21).
11 | dansl koopauHaThl BepimuH TpeyroasHuka A(-2;3), B(-8;-9),
C(10;-5). CocraButh ypaBHEHHE MEOMaHBI, MPOBEACHHOW W3 | (OIIK-1 Vi
BEPILIUHBI A.
12 | Haittu yron A B TpeyronpHuke ¢ Bepmmuamu A(-2,1), B(0,6),
'y pey p (2.1, BOS), | oy V1
C(4,-1).
13 | aHbl KOOpAWHATHI BepInHbI Tpeyroasuuka A(6;2), B(-2;-8),
C(-1;3). CocTaBuTh ypaBHEHHE BBICOTHI, IPOBEICHHON U3 BEP- OIIK-1 Vi
mHbI C.
14 | Haiitn 1wiom@aap TpEyrojbHUKAa ¢ BepumHamu A(2,-3,5),
B(0,3,6), C(2,2,1), ucnonb3yst BEKTOPHOE IIPOU3BEICHUE. OIIK-1 Vi
15 aHbl BeplInHbI Tpeyroabauka A(2;-1;2), B(2;1;-3), C(-1;0;2).
A p peyr (2:-1,2), B(2:1:-3), C(1.0:2). | Vi

Haiitu yron npu Bepummne B.
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16 2 _4
Haiity npegen Im ——nu-— OIIK-1 H1
P o 1—4x -3
3x% +2x -1
17 | Haittu npemen  lim — OIIK-1 H1
x>-1 X" +4x+3
. . 2tg3x
18 | Haiitu npenen i - : OIIK-1 H1
x—0SIn 6X
VX+13 -4
19 | Haiitu mpepen  lIm ——. OIIK-1 H1
X—3 X—3
N 3—sin? x
20 | Haiiti mpou3BOAHYIO QyHKIHU Y = \ e OIIK-1 H1
lI-e
21 | Haiitu npoussoanyio Gpynkuun Y =SIN6X - In X2, OIlIK-1 H1
22 | Haiitn npousBoanyio gynxiuu Y = arctg~/7x. OIIK-1 H1
23 | Haiitu npousBoanyto GpyHkuun Y = cos® In 3x. OIlK-1 H1
24 | Haiitu npousBoaHyr0 QyHKIUM ) = (4arcsm 2x 4 tg3x)4 : OIK-1 H1
()C-ng)2
25 - - H1
Haiitu npousBoanyro QyHKuMu ) = 4xe 2 OTK-1
2 cemecTp
1 | BeluuciuTh 4YacTHbIE MpOM3BOAHBIE mepBoro mopsaka ot | OIIK-1 Vi
dynxuun Z = In(sin X+ tgy +5).
2 | Uccnenosath Ha KCTPEMYM ¢ynknuto | OIIK-1 HI
z=x° +5xy+15y2 —5X+4y+2.
3 Haiitu rpaguent pyHkuum z = \/5X2 + y3x4 B TOYKE A(—l; 2) . OTIK-1 Hi
4 | UccnenoBathb Ha JKCTPEMYM ¢ynknuto | OIIK-1 H1
z=x° +xy+0.5y2 —2X.
5 x2dx OIIK-1 V1
Haiitu unterpan | ——
V1+5%°
6 . dx OIIK-1 Vi
Haiitu unrerpan IZ—
2X“ —5X+6
7 4 OIIK-1 V1
Haiiti unTerpan | .
03x+1
8 . xdx OIIK-1 V1
Haiitu uarerpan | T
5x“ +4
9 | Boiuucnoute 1miomans Qurypsl, orpanudeHHod nuHUsMuU: | OIIK-1 H1
y:2x—x2; y = —X.
10 | Pemmwmts nuddepeHnnanbHoe ypaBHenue | OIIK-1 H1
y'cosx—ysinx=0.
11 3 OIIK-1 H1

Peumts nuddeperunanbaoe ypasHeHne Y + Xy =—X".
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12

Pemute nuddepeHnnanbHoe ypaBHEHUE

y"+6y'+9y =10sin X.

OIIK-1

H1

13

Haiiru uarerpan [(2x—4)sin6xdx.

OIIK-1

Vi

14

Pemmts muddepenunansuoe ypasuenne Yy’ +2y +5y =4~ %

OIIK-1

H1

15

ITo MHEHHIO 3KCIIEPTOB, HAJIEKHOCTh NpeAIpUATHL X U ¥V paB-
Ha cooTtBeTcTBeHHO 0,9 u 0,8. IIpennpustus X u ¥V pyHkuno-
HUPYIOT He3aBUcUMO. HaliTu BeposITHOCTH TOro, 4To 00a mpes-
pUATUSL HE 00aHKPOTSTCS.

OIIK-1

V1

16

3eMeNbHbIC YYAaCTKA HEKOTOPOTr'o paiioHa MPOBEPSIOTCS TPEeMs
sKcrepTaMu. BepodaTHOCTH TOro, 4TO0 OHU OYIyT MPOBEPEHBI
nepBbIM 3kcriepTom 0,7, BTopeiM 0,8, Tpetbum 0,9. Haiitu Be-
POSITHOCTH TOT'0, YTO 3€MEJbHBIE Y4YaCTKH OYyIyT OII€HEHBI
TOJIBKO OJTHUM DKCIEPTOM?

OIIK-1

V1

17

C nepBoit ¢upmbl B Marasud mnocrynaer 40% cenbckoxo3sii-
CTBEHHOH mpoaykuuu, a co BTopoi - 60%. Cpeau npoaykuuu,
M3TOTOBJICHHOM mepBoil ¢upmoit 2% Opaka, co BTopoil - 3%
Opaka. HaliTu BEpOSTHOCTh TOTO, YTO MOCTYNHUBILASL B Mara3uH
IPOAYKLHUS ABJIsieTCS OpaKOBaHHOM.

OIIK-1

Vi

18

B aBTOX034iicCTBE MMEIOTCS JBE aBTOIMCTEpHBI. BeposiTHOCTH
TEXHUYECKON HMCIPABHOCTU ATUX MAIIMH COCTaBJISIET COOTBET-
cTtBeHHO, 0,9 u 0,8. HaiiTu BEpOATHOCTH TOTrO, UTO B UCIPaBHO-
CTH HaXOJMUTCA TOJbKO OJ[HA aBTOLIMCTEPHA.

OIIK-1

V1

19

KonTponep mpoBepsieT u3nenusi Ha COOTBETCTBUE CTaHAAPTY.
W3BecTHO, YTO BEPOSATHOCTH COOTBETCTBUS CTAHAAPTY U3ACIUN
paBHa 0,9. KakoBa BEpOsSITHOCTH TOTO, YTO M3 TPEX MPOBEPEH-
HBIX U3JIeJTUN TOJBKO OHO Oy/IeT CTaHJapTHBIM?

OIIK-1

Vi

20

[TpousBoauTca 5 HE3aBUCUMBIX UCHBITAHUM, B KaXJIOM U3 KO-
TOpPBIX COOBITHE A TpoucxoauT ¢ BepositHocThio 0,8. Haiitn
BEPOSITHOCTH TOT'0, YTO COOBITHE A IIPOU30MIET POBHO 3 pasa.

OIIK-1

vi

21

Jnst TUCKpEeTHOW CiydalHOM BEJIMYUHBI X, 3aJaHHOW 3aKOHOM
pacnpenesieHus, HaWTH duCIoBbie xapaktepuctiuku M(X),
D(X).

X 8 4 6 5
p 0.1 0.3 0.2 0.4

OIIK-1

vi

22

3agaHa (QyHKOHMS pacnpelnesieHuss HENmpepbhIBHON CIydaitHOU
Benmunbbl X. Haiitu: minotHocts BepositHocT f(X) ¥ BeposiT-
HOCTb IOMAaJaHus ciaydaiHoi Bennunabl X B untepsai (1,5:4).

0, x<1,
F(X)=<x-1,1<x<2,
1L x>2.

OIIK-1

V1

23

Haiitn matemaTuyeckoe OXUJIAaHHE CIy4ailHOW BEJIMYMHBI, 3a-
JTaHHOU (YHKITMEH pacrpeesieHus
0, mpu X<0

X2
F(x)= R mpu 0<x<3

1, npu X > 3.

OIIK-1

V1

24

Haiitn mapamerp @ M MareMaTH4ecKoe OKMJaHHUE CITydaifHON
BEJIMYMHBI, 1JIsI KOTOPOU

OIIK-1

V1
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0, mpu X<0
F(x)= ax? , 1mpu 0<x<4
1, npu X>4.
25 | llena pmenenust wKaibsl u3MeputenbHoro mpubopa pasna 0,2. | OIIK-1 V1
[Tokazanust mpubopa OKPYTJISIOT A0 OJFIKAMIIIEro IEeJIOr0 YHucC-
na. Ilonarasi, 4To nmpu orcuere omMOKa OKPYTJCHUS pacrpese-
JIeHa TI0 paBHOMEPHOMY 3aKOHY, HAUTH MaTeMaTHUYE€CKOE OXH-
JTAHWE U TUCIIEPCHUIO OTOM CIyYaiHOW BEITUYUHBI.
26 | Cpennee Bpems 0Oe30Tka3HOil paboTbl mpubopa paBHo 80 u. | OIIK-1 v1
ITonaras, 4ro BpeMsi 6€30TKa3HON paboThl MPUOOpPa UMEET M O-
Ka3aTeJbHBIN 3aKOH pacHpenesieHus, HalTH (QyHKIUIO MJIOTHO-
CTU U QYHKIUIO paclipesiesieHs] BEpOsITHOCTEH.
27 | HaiitTu BepOSTHOCTb OTKJIIOHEHHUS HOpMallbHO pacnpeneneHHoi |  OIIK-1 V1
CIy4yallHOM  BEJIMYMHBI C  IapaMeTpamu M(X)=-4,
D(X) =4 or MareMaTu4eCKOro OXXHIaHHUS Ha BEIUYMHY, HE
IIPEBBIIIAOIYIO 5.
28 | CnyyaiiHas BemmymHa X mMeeT (pyHKIMIO TuioTHOCTH pacmpe- | OIIK-1 H1
1 O
f - = 8  Tpeb -
JIeNIeHUs X) = e . TpeOyeTcs mocTpouTh rpa
2\ 2r
dux T (X) u maitru M(X), D(X).
29 | Mecsuynass HOpMa BBIpaOOTKM nertajieil paboummu omuHoro u3 | OIIK-1 H1
1IEXOB KPYITHOI'0 3aBOZia paciipesiesieHa [0 HOpMajIbHOMY 3aK0-
Hy ¢ MaTeMaTHuueckuMm oxunanvem 1700 neraneid u crangapt-
HbIM oTkJoHeHneM 300 neraneii. KakoBa BEpOsSTHOCTH TOTO,
YTO KOJIMYECTBO M3TOTOBJICHHBIX JeTasield Oyaer Oombine 1550,
HO MeHbIne 19007
30 | HaiiTu muIoTHOCTh BEpOSITHOCTH M JAMAINa3oH m3MeHeHus ciy- | OIIK-1 H1
YaifHOM Benn4yuHbl X, €Clii MaTeMaTU4YeCcKOoe OXHJIaHHWE PaBHO
3, a nucniepcust paBHa 16.
5.3.1.3. Bonipocsl K 3a4eTy ¢ OLEHKO
He npenycmorpen.
5.3.1.4. Bonipocsl K 3a4eTy
He npenycmorpen.
5.3.1.5. Ilepeuyennb TeM KypcOBBIX IPOEKTOB (pPadoT)
He npenycmorpeH.
5.3.1.6. Bonipocsl K 3anuTe KypcoBOro npoexkra (padornl)
He npenycmorpen.
5.3.2. OueHo4HbIe MATEePHAJIbI TEKYLIEr0 KOHTPOJIsI
5.3.2.1. Bonipochl TeCTOB
Komme-
Ne Conep:xanue HNAK

TCHIUA
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Paznea 1. J/Iuneiinas aaredpa u aHAJTUTHYECKAasi TeOMeTPUsl

o 1 -3 0 1) 0,5 3) 1 | OHK- vl
NpeIeTTENb
1. P °© 2 5 112 0 4) -2
O O 2o-—
npu o =0 paBeH...
2 01 1|1) 1 3 5 | OHKL | VI
5 Onpenenurens 3 2 1 2) 1 2) 5
0O 1 O
paBeH. ..
Jlausbl MAaTPHIIBI 1 0 OIIK-1 b
—1 1 1 DI 2|,
A= , B= , TO- 8 8
WGy e
raa matpuna C=A-B umeer Bux... | 3) (J, 4) (1 8)
_ - - OIIK-1 Vi
4. | Amina  BexkTopa A =31 —4] 1) -5 3) 25
' 2) 14 4) 5
paBHa...
v 1 1 OIIK-1 Vi
CTAHOBHTE COOTBETCTBHC MEXAY | A) £1:0} B) it
3aJaHHBIM BEKTOPOM H COOTBET- 2 2
CTBYIOIIMM €My HOPMHPOBaHHBIM 34 1 2
5. . 5={10Y b ={1- C)i=i=¢ D) 3—=1—=¢,
Bexkropom: a={1;0}, {1;1}, 5'5 NG
={3;4}, d={1;2}. 1 3
E) « —,—
{ 10 10}
Haubr Bektopsr  a=(40;2) u|l) 3 3) 0 OIIK-1 ¥l
6. | b= (2;3,—1), Toraa nx ckamspaoe | 2) 5 4) 7
MPOM3BEICHIE PABHO. ..
JlaHbl BEKTOPBI a=0841) wu|l) 16i-8j+k OTIK-1 vl
b =(2-2]1), Torma Mx BeKTOpPHOE 2) —6i+6]+24k
7. | mpou3Be/ieHNne UMEET BHI... 3
3) 2i—6j—24k
4) 6?—6]-2412
[lpy KakWx 3HAYEHHSAX O U [ BEK- g a=2, B= T OITK-1 vl
g. | TOpHOE mpon3BENCHNE BEKTOPOB & 3) aa 2’ BB:1
={4;0;6} n b={2;1;B} pasuo | 4) ¢=2 p=3
Hy10?
[lnomans Tpeyronbuuka ABC, %g 10 ‘31; _82 OIK-1 vl
9. |rze A(L2),B(4,3),C(-12) pas-
Ha...
PemenneM cucTempr Jmmedmpx | 1) ¥—10: y=-3 OIK-1 31
2x -7y =1 2) x=10, y=-3
10. | paBHEHUN { " ssiseres | 3) x=-3, y=-10
x—4y=2 4) x=-10, y=3
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Kak HaswBaroTcs (GOpMyJsl BHIa %; %O%BQ?;ITII()SZLZJ;HHKOB OIIK-1 31
11 XJ = J , HpI/IMeHHeMbIe JJIsL pe— 3) q)OpMyJ'H)I Faycca
. 4) dopmyssl Jlammaca
IIEHUSI CHCTEM JMHEHHBIX ypaBHE-
HHI yepe3 ONnpeesIuTeNn?
Kak Ha3pIBaeTcs cHcTeMa JIMHeEii- é) 8HHOpOHHa’I OIlK-1 31
12. | HBIX ypaBHEHHi, B KOTOPOH Bce 3) aneﬂeneHHa;[
CBOOO/IHBIC YJICHBI PABHBI HYJIIO? ) Heonnoponnas
4) Knaccuueckas
Jlana cucTeMa IMHEHHBIX ypaBHe- | 1) -7 OIIK-1 Vi
i 2) -7
18.| (x+7y=3
y=2 Cucrema He umeer | 3) 17
—X+ay=>5. a7
pelieHuid npu a=...
Omnpenenurenp ocHOBHOM Matpu- | 1) 10 OIIK-1 M4
I[bI CHCTEMbI JIMHEHHBIX YpaBHE- 2) 8
14. -2y +6=0;
HUM . PaBEH... 3) 76
-y-2z+3=0; P
2x+4y =1 4) 80
Janbl TOukH | A) 14 OIIK-1 V1
A(2;-1), B(10;5), C(10;-1). B) 10
YCTaHOBUTE COOTBETCTBHE MEXKIY
15. | OTPE3KOM U ero JUTHHOM C) 6
1. |AC| D) 8
2. |AB| E) 2
3. |BC|
H i 1) (6;-7;--10) OIK-1 | VI
OpPMaJlbHBI BEKTOP IUIOCKOCTH 3) (6-10:2)
16. | 6x—7y —10z -2 =0wumeer Koop- 2) (_7’__10'__2)
JTUHATHI. .. 4) (-6:7:10)
Paccrosaue ot touku A(0,3,-5) | 1) 21 3) 21/a9 | OIK-1 vl
17. 0 TIockoctTh  2X+3y+6z2=0 2) 7 4) 3
paBHo. ..
Cpenu mpsiMbix lp @ Xx+3y-5=0, L: | 1) ly ul,, 2) I, uls, OIIK-1 Vi
18. | 2x+6y-3=0, l3: 2x-6y-3=0, I : - Nbul 4 b oul
2X+6y-5=0 mapaieNbHBIMH SIB- ) sl 4) houls
JISTFOTCAL..
Ecnu ypaBHeHue rumepOonbl ume- | 1) 3 3) 9 OIIK-1 V1
2 2
19. | er Bun X———=1, o wmHa ee | 2) 16 4) 4
9 16
MHHMMOM I0JIyOCH PaBHA
20. | YpaBHEHHE KPUBOH, 300 paKkeH- 1) L+L= 1 OIK-1 | 31Vl

HOW Ha PUCYHKE
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2 2
> 3 2
-3 3 X2 y2
HUMEET BUJ. .. kb/ 3) ?_j=1
4) Xyt =1
2 3
B nmpoctpanctBe mmeeTcst oTpe3ok, | 1) mimockocts OXy OIK-1 vl
COCAMHSIIONIMIA JBE TOYKH C abc- | 2) minockocts Oyz
21. nuccaMu pasHeix 3HakoB. Torma | 3) ock aGcruce
3TOT OTPE30K 00s3aTenbHO nepece- | 4) mockocTh OXz
Kaer. ..
X—1 y+4 z OIlK-1 Y1
[psmas ——= =2  na-
- a 2 3 1) 9 3) -9
- | pamnensHa TUIOCKOCTH ) 1 2) 21
X—3y+5z=0 nopu a pas-
HOM. ...
Pa3zgen 2. MaremaTu4eckuii aHaJIn3
Kakue u3 ¢pynkumii sBisrores 6ec- 1) X 2) X—2 H1
23 | KOHEYHO MAJILIMH B TOUKE Xo = 27? x_2' x| OIIK-1
3) cos(x-2), 4) sin(x-2)
Jana ¢byukius | 1) [-5;+0) OIIK-1 H1
oa | Y= Vx> +x—6+5. Torma ee 2)  (—oo—1]U[2;+0)
" | obnactbio  smauenmit  sBisercs | 3) (/6 + 5;4-00)
MHOKECTBO. .. 4) [5;t0)
Haiitn Touky pa3pbiBa (QyHKIHH 1) x=-2 3) x=0 OIIK-1 H1
25. |  x*-1
COX+2 2) x=1 4) x=-1
3HaueHue npenena | 1) 0 3) 1 OIlK-1 HI
26. | .. sin3x 2) 1/4  4) 3/4
lim paBHoO...
x—0 4X
3HaueHue npenena | 1) 0 3) 0 OIIK-1 HI
27.| . x*-4 2) 4 4 2
lim paBHoO...
x—>2 X—=2
3HaueHHe npenena | 1) 0,2 3) 0,3 OIIK-1 H1
2 2 0,4 4 ,
28.| L XTHAXH3 o ) ) 0,5
x>-3 x> +x-6
. . 4x% +3x 1) 2 3) 0 OIIK-1 H1
29. | Haiitu mpenen  |im :
x>0 2%2 1.8 2) 1 4) 0
YcTaHOBUTE COOTBETCTBUSI MEXKIY 1) 2X OIIK-1 H1
(GYHKIMSIMEA B UX TIPOU3BOTHBIMA 1+ x4
3
30. | 1. ™ 2) 5cos(5x+1)
2. y=sin(5x+1) 3) 3 &
3. y=arctg(x%)
IIpousBoaHas npousBeneHus | 1) 4x® cos x OIIK-1 H1
31. | X*sin X pasHa... 2) x>(4sin X+ xCcos Xx)
3) x3(sinx + xcos x)
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4) x3(4sin x—Xcos X)

[Ipon3BogHass BTOpPOro mnopsIKa 1 1 OIIK-1 H1
nkmnn Y = IN3Xumeer sun... | D T Tz 3 +=z
30, by y )](- ;(
2) — 4) —
) 3x? ) X
3aKkoH JBIJKCHHS MarepuaibHou | 1) 11 OIIK-1 H1
TOYKH UMeeT BU | 2) 9
x(t) =4+10t+e”", tme X(t) —|3) 13
33. 4 75
KOOPIMHATA TOYKH B MOMEHT Bpe- | 4)
MeHH . Torga ckopocTs TOUKH NPU
t=7 paBHa...
y HaI/ITI/; MPOU3BOAHYIO  (PYHKITUH 1) 3X2 In 3x + X2 2) X2 OIIK-1 H1
y=Xx"In3x 3) 9x°Inx+3x° 4) 3x°
Haiitu 1poussognyio HKIIUU 2 2 OIIK-1 H1
35. y = X"+l 5 5
3) xeX 1 4y oxeX tl
Haittu 3HaueHwe MpPOU3BOAHOMN 1) 8 3) 7 OIIK-1 H1
36. | pynkuun Yy = 2X3 + X2 -7 8|2 9 4) 10
Touke X=1.
[Ipouspoanas BTOpPOro mopsjka | 1) —4sin 2X OIIK-1 HI
dynxmmn Y =SiN 2X pasHa... 2) 8sin x
37. -
3) 4sin 2x
4) —8sin X
Haiitin Touky muanMyma GyHKIuu | 1) x=-4 3) x=-3 | OIIK-1 H1
38. y= X2 _8x 2) x=3 4) x=4
Kakoit mMerox mnpumensiercs s | 1) Merona moacTaHOBKU OIIK-1 31
BBIYUCIICHUS HeomnpeaesieHHoro | 2) Meroa MHTErpUpOBaHHUS 110
WHTerpasa jx sin xdx ? TacTiAM
39. 3) MWurerpupoBaHue paruo-
HaJILHBIX ApoOeit
4) VHTerpupoBaHUE TPHUIOHO-
MeTpU4ecKuX pyHKIUN
HaiitTh 4acTHyr0 IPOHU3BOAHYIO 1) 4y3 OIIK-1 Vi
BTOPOrO TOpsAAKa Zy,. QyHKIHH 3 5 o
2)  2xy” +3X
40. Z= X2 + y3 paBHa... ) 4 y
3) 2
4) 2X
Toukoit skcTpemyma  pyHkuuu | 1) M(2; -4) OIIK-1 H1
_Qy?2 2 _ 2) M(1; -2)
41. | z=9X" +y° +18x—-4y+7 3 M(2: 4)
SABJIICTCA TOYKA. .. 4) M(-l, 2)
Haiitn xputndeckyio TOuky (yHK- 1) M(2; 5) 3) M3 7) OIIK-1 Vi
42, | 1an ’ ’
7=2x% —2xp+3y% ~18x—16y+7 | DMBi5) 4 M(7.5)
YactHass mpousBoaHas QyHKiuu | 1) 0 OIIK-1 Vi
43. | z =x*cos? Y II0 EepeMEHHOU Y B 2) 4

3) 1
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TOYKE M[l; ”J paBHa... 4) 1
2
MHOX€ECTBO epBOOOPa3HBIX 1 3y OIIK-1 V1
y 3x 1) —-e"+C
byHKIUH f(x)=e MMeEeT 3
BUJ... 3%
44, 2) i +C
3 —e¥icC
3
5 3*+C
Heomnpenenennslit unrerpan | 1) —cos(5x+3)+C OIIK-1 Vi
.5 [sin(5x +3)dx pasen... 2)  —cos(5x2/2+3x)+C
' 3) -—1/5cos(5x+3)+C
4)  —1/5c08(5x%/2+3%)+C
Boeruncnuth onpeneneHHsli uHTe- | 1) 11 3) 12 OIlK-1 v1
3 2) 9 4) 8
46. rpan JXZdX paBeH...
1
OnpeneneHHbIH uaTerpan | 1) 1 3) 1/3 OIlK-1 v1
47 | eIndx 2) 1/4 4) 4/3
[——dx paBeH...
1
Beraucnaute  mwiomans  ¢urypsr, | 1) 12 3) 14 OIIK-1 HI
orpaHuveHHoil rpadukom ¢yHk- | 2) 15 4) 18
48.
1001 y=x2 +2x, oceio Ox
npsiMoit Xx=3
Hano nuddepennnanbHoe ypaB- OIIK-1 H1
Heane Xy =y npu  y(1)=1. To-| 1) D 3)
IJla HHTerpabHas KpuBasi, KoTopas | C
OTIPEIIENSICT PEIICHHE ITOr0 ypaB-
HEHWUS, uMeeT BHL... | 2) A 4)
B
49.
Kak nHasbiBaercs 3amada Haxoxie- | 1) 3amaua beprymin OIIK-1 31
5o | HMA HACTHBIX pemennii audde- | 2) 3amada JleitOHuIa
" | peHnmangbHBIX  ypaBHeHuwit 1o | 3) 3amaua Jlarpamka
HayaJbHbIM yCIOBUAM?? 4) 3anava Komm
Ecimm y(X) — pemienne ypaBHEHHS OIIK-1 H1
y 1) 2 3) 1
51. | y'==, yAOBIETBOpPSAIOIIEE YyCIJO- 2) 5 4) 4
X
Buto Y(1) =1, rorna y(2) paBHoO...
Kakoe xapaktepucruueckoe ypas- 1) K2 +5xk+4=0 OIIK-1 H1
52. | HeHHE COOTBETCTBYET JHMHEHHOMY

ofHOponHOMY U depeHans-

2) k?+5k—6=0




Crpanumna 30 u3 41

HOMY YPABHEHHIO | 3y 2 +5k=0
y"+5y' —6y=0"? ) K2—6=0
Kak nHasbiBaercst nuddepeniuans- | 1) Jluneitneim auddepenmu- | OIMK-1 31
HOE ypaBHEHHE IIEPBOrO MOpsIKA | AIbHBIM YPaBHEHUEM
y = y2 . COSX? 2) OpsopomubsiM  auddepeH-
53. [IUATBHBIM YpaBHEHUEM
3) VYpaBHeHHEeM C pa3jelsio-
[IMMHUCS TTePEMEHHBIMH
4) Ypasuenuem beprym
Pa3nea 3. Teopusi BeposiTHOCTEH
54 BepositHOCTh O0CTOBEpHOrO COOBI- | 1) 1 3) -1 OIIK-1 31
" | Ts paBHa... 2) 05 4) 0
JlBa cTpenka TpOM3BOAAT MO of- | 1) 0,40 OIIK-1 V1
HOMY BBICTpeny. BeposiTHOCTh 10- | 2) 0,95
najaHus B Ie]ib TIEPBOrO U BTOPO- | 3) 0,55
55. | ro ctpenkoB paBubl 0,8 u 0,75 co- | 4) 0,60
OTBETCTBEHHO. Torna BepOsSTHOCTD
TOTO, YTO Iedb OyAeT mopa)keHa,
paBHa...
Kakumu  coObiTusiMu  sIBIISIFOTCS | 1) COBMECTHBIMU OIIK-1 | 31,V1
coObITHSI A — «rep0 Ha MepBOW MO- | 2) 3aBUCHMBIMH
56. | Hete» u B — «udpa Ha BTOpOI | 3) HECOBMECTHBIMHU
MOHETE» TP  NOAO0pachIBaHUU | 4) HE3aBUCHUMBIMHU
JIBYX MOHET? 5) NpOTUBOIOJI0KHBIMH
Haiiti BeposiTHOCTH TOrO, 4To IpH | 1) 1/6 3) 1/3 | OIIK-1 Vi
57 no0pachlBAHUKM UTPATBHOTO Ky- | 2) 0,5 4) 0,4
" | OMKa BBIMAJET YETHOE YHCIIO OY-
KOB.
BepositHocTh mosiBiieHus1 coObITUs | 1) 0,24 OIIK-1 Vi
A B 10 HE3aBHCHMBIX HCIBITAHUSAX, | 2) 2,4
5g | MPOBOAMMBIX TIO CXeMe Bepuymy, | 3) 0,12
paBna 0,6. Torna nucnepcus yucna | 4) 1,2
MOSIBJICHUH ~ 9TOTO COOBITHSL paB-
Ha...
A B,C — nomapHO He3aBUCUMBIE OIIK-1 Vi
cobbrtus. Mx Bepostaoctn: p(A) = | 1) 0,24 3)
0,4; p(B) = 0,8; p(C) = 0,3. Vka-| 0,32
59. | xuTe COOTBETCTBHE MEXKIY COOBI- 2) 0,096 4)
TUSIMHU M UX BEPOSTHOCTSIMHU: 0,12
1. A-B 2. A-C 3. B-C
4. A-B-C
B nepBom snmmike 7 kpacHbIX U 11 1) 11+9 3) OIIK-1 Vi
CHHMX IIapOB, BO BTOpOM — 5 18+ 4
KpacHbIX ¥ 9 cuHumx. M3 mpoms- | 111 9
60, | BOPHOTO SIMKA JOCTAIOT OXHH 2\18 14
map. BeposTHOCTE TOro, 410 OH | 2) 11 9 4)
CUHHI, paBHa... 18 14
11 o
18 14
61 C mepBoro cranka Ha cOOpky mo- | 1) 0,015 OIIK-1 H1
" | crymaer 40%, co Btoporo 60% | 2) 0,016
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Bcex getaneil. Cpenu nerasneu, mo-
CTYNHUBIIUX C MEpBOro cranka 1%
OpakoBaHHBIX, €O BTOporo 2%
OpakoBaHHBIX. Torma BEpOSITHOCTH
TOT'0, YTO TOCTYIHUBIIASI HA COOPKY
neTanib OpakoBaHHAs, paBHa. ..

3) 0,014
4) 0,03

ITo xako# Qopmyne Borucisercs | 1) M(X)=py+ py +...p, OIIK-1 31
MaTeMaTHYeCKOe OXKUIAHHUE JHuC- n
KPEeTHOil ciy4aiiHol BenuuuHbl X, 2) M(X) =X X¢ D
62. | 3a1aHHOI PAIOM pacrpe/eIecHus? 'z:
3) M(X)= 2x; p
i=
4) M(X)=X +Xp +..%,
Ilycte X nuckpeTHast ciydaiiHas OIIK-1 Vi
BEJIMYWHA, 3a/JlaHHAs 3aKOHOM pac- | 1) 2,2
peIeJICHNS] BEPOSITHOCTEH 2) 2
63 X -1 3 3) 1,4
p 04 |06 4) 1
Torna maTemaTHYeCKOE OXKUIAHHE
9TOW CIy4allHOW BEJIMYUHBI DPAB-
HO...
JluckpeTHas ciydailHas BeIM4YMHA OIIK-1 Vi
X 3a7aHa 3aKOHOM pachpeneiacaus | 1) -0,2
BEPOSITHOCTEH: 2) 0,3
64 X|-2 |-1 |0 |3 3) -04
“1lp01{03/02|04 4) 0,8
Torma mMaTeMaTH4ecKoe OKUJIaHUE
cny4aitHo# BenmuuuHbel Y = 4X — 2
paBHO. ..
I'paduk mnoTHOCTH pacmpernene- OIIK-1 V1
HUSI BEpPOSTHOCTEH HenpepbiBHON | 1) 0,20
CIy4ailHOM BeNWYMHBI X, pacrpe- | 2) 1
JICTICHHON paBHOMEPHO B MHTEpBa- | 3) 0,25
ae (-1;4), umeer BU: 4) 0,33
65. f(X)“
o a I
1
= -
-10 4 X
Torpaa 3HaueHue a paBHo...
HenpepbiBHas ciaydaiiHas Beau4u- OIIK-1 Vi
Ha X 3aJaHa UHTErpajbHOi (QyHK- | 1) 1
IMel pacrmpeeieHuss BEPOSTHO- | 2) 2
creii F(X). Torna 3nagenue C pas- | 3) 3
66. | no... 4 4
0, x<2,
F(x)=<Cx—-4, 2<x<2,5,
1 X>2,5.
[To kako#i popmyiie onmpenensercs 1) f(x)=1- re OIIK-1 31
67. | mmotHOCTh  pacnpeneneHus ()

CIIy4alHOW BEJIWYHHBI X, pachape-

2) f(x)=1-e™
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JIeJICHHOM 1o ggKaSaTeanOMy 32-13)  f(x) = oM
>
KOHY, IpH X > 07 H o Fx)= =
HenpepsiBHas ciydaiiHas BelIW4u- OIIK-1 | 31,V1
Ha X 3ajJaHa IUIOTHOCTBIO pacmpe- | 1) 12,5
JeTICHUS BEPOSTHOCTEH | 2) 25
68.| f(x)= 1 e*% -
' 527« 4) °
Torpga nucnepcust 3Toil HOpMaIbHO
pacrpeneneHHol Ciay4aHOM Be-
JWYUHBI PaBHA. ..
HemnpepsiBHast cirydaiiHas BEJIMYU- OIIK-1 | 31,V1
Ha X 3aJaHa MJIOTHOCTBIO pacmpe- | 1) 18
JeTIeHUs BEPOSITHOCTEH | 2) 3
69. | f e
(x) 3T e .1 4) 4
Torna mMatemMaTuueckoe OXKUAaHUE
3TOM HOPMAJIbHO paclpeieIeHHON
CJIy4ailHOM BEJIIMYUHBI PABHO. ..
5.3.2.2. Bonipocsl 1Jis1 yCTHOTO onpoca
Ne Coaep:kanue Kowmme- UK
TeHIUs
1 | Onpenenenve MaTpUILbIL. OIIK-1 31
2 | CaoiicTBa onpeaeauTeen. OIIK-1 31
3 | ®opmynsl Kpamepa. OIIK-1 31
4 | BekTop. Onepanuu HaJy BEKTOPAMH B T€OMETPUIECKON (hopMe. OIIK-1 31
5 | CxansipHO€ IPOU3BEIEHUE BEKTOPOB. OIIK-1 31
6 | BekTopHOE MPOM3BEACHUE BEKTOPOB. OIIK-1 31
7 | CMemaHHOE MPOU3BENCHNUE BEKTOPOB. OIIK-1 31
8 | YpaBHeHue npsMoi, mpoxoasIel yepes IBe 3aJaHHbIE TOUYKH. OIIK-1 31
9 | OcHOBHBIE TEOPEMBI O Mpeenax. OIIK-1 31
10 | beckoneuno Maiybie U OeckoHeuyHo Oosbimme ¢GyHkiuu u ux | OIIK-1 31
CBOMCTBA.
11 | IlepBbIit 3aMeyaTENbHBIN MPEAELII. OIIK-1 31
12 | Onpenenenne HENMPEPHIBHOCTH (D)YHKIIUU B TOUKE. OIlK-1 31
13 | Touku pa3pbiBa QyHKIMI U X KIACCUPHUKAIIHS. OIIK-1 31
14 | Onpenenenue npou3BOJHON, ee reoMmeTpuueckuii u ¢usuue- | OIIK-1 31
CKHH CMBICIL.
15 | Ilpou3BonHbIE OCHOBHBIX 3J€MEHTAapHbIX GyHKuMH u npasuia | OIIK-1 31
U epeHInpOBaHMUSL.
16 | duddepenunan pyHKIMH. OIIK-1 31
17 | OcHoBHBIE TeopeMbl UG HepeHIINATBHOTO UCYUCIECHUS. OIIK-1 31
18 | Onpenenenne PyHKIUH HECKOIBKIX MEPEMEHHBIX OIIK-1 31
19 | Ilpou3BojHas O HANIPABJICHUIO. OIIK-1 31
20 | I'pamueHT GYHKINU. OIIK-1 31
21 | Tabauia OCHOBHBIX HEONpeIeIeHHBIX HHTEIPAJIOB. OIlK-1 31
22 | OCHOBHBIE METO/IbI UHTET PUPOBAHMSL. OIlK-1 31
23 | OcHOBHBIE CBOMCTBA OMPENIEICHHOI0 HHTErpaa. OIlK-1 31
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24 | 3agava Komm, yciioBUs CyIIeCTBOBaHUS U €IMHCTBEHHOCTH €€ OIIK-1 31
pelieHusl.
25 | Tlonsitue coObITHS, KIaccuduKaius COOBITUH. OIIK-1 31
26 | Knaccuueckoe onpezieneHrne BeposITHOCTH. OIIK-1 31
27 | TeopeMbl ClI0KE€HUS BEPOSTHOCTEH. OIlK-1 31
28 | YcnoBHas BeposTHOCT. TeopemMa yMHOXKEHHs BEPOSITHOCTEH. OIIK-1 31
29 | ®opmyna MoJHON BEPOSITHOCTH. OIIK-1 31
30 | CinyyaliHble BEIUYUHBI AUCKPETHOTO U HEPEPHIBHOI'O TUIIA. OIIK-1 31
31 | YucnoBble XapaKTEpUCTHKU CIy4aiHbIX BenuuuH: matematu- |  OIIK-1 31
YecKoe OXKHJaHUe, NUCIepcusi, CpeAHee KBaJpaTH4YeCKoe OT-
KJIOHEHHE.
32 | PaBHOMEpHBIN 3aKOH pacnpeaeneHus OIIK-1 31
33 | HopmanbHBIN 3aKOH pacnpeneneHus; OIIK-1 31
5.3.2.3. 3apayu 1)1 NPOBEPKHU YMEHU i M HABBIKOB
Ne Coaepxanue Kowmue- NAK
j TEeHUHs
1 x+y= 3
Pemmute cucremy ypaBHEHHMU 2x—y+z=3 C NOMOIIBIO V1
3x+y—z=2 OIIK-1
dbopmyn Kpamepa.
2 | Halitm yron A B TpeyroyibHuke ¢ BepmmHamu A(-2,1), B(0,6), OIK-1 V1
C(4,-1).
3 | Pemuth CUCTEMY ypaBHEHU U METO/I0M T'aycca:
xry= 3 OIIK-1
2x—y+z=3 vl
3x+y—z=2
4 arcsin 2x 3 OIIK-1
Haiiti npoussoanyio pynkuun y = |4 +1g7x]| . Vi
5 | Haiittu muomiazps TpeyrojbHuKa ¢ BepmmHamu A(2,-3,5), OIK-1
B(0,3,6), C(2,2,1), ucmonb3yst BEKTOPHOE POU3BEICHUE. Y1
6 2
. —4x-12
Haifru  lim ~ — "0 "% OINK-1 H1
x—>-2 \/1—4)( -3
7 _(x+tgx)2 i
Haiitu mpousBoanyro GpyHkuun ) = 4xe 2 OTIK-1
8 32-10
B P33 OIIK-1 V1
BIYUCIIUTh OMPEICIUTENb . -
P 73 25
83 40
3 3-sin? x
Haiiti npousBonHy0 QyHKIINH ) = \ — OIIK-1 H1
l-e
10 x2—4
Haiitm mpemen  lim ———. OIIK-1 H1
P x—>-2+1-4x -3
11 | Peumts mddepeHnnaIbHoe ypaBHenue |  OIIK-1 H1
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y"+6y +9y=10sinXx.

12

xdx

Haiitu unrerpan | m .
X— X+

OIIK-1

Vi

13

HaiiTn yacTHbie POM3BOAHBIC MEPBOrO MOPSAKA OT (QYHKIUU

= sin(cos3 X —tgy).

OIIK-1

Vi

14

B xopoOke 5 6enbix u 10 yepHbIx mapoB. Hayran BeiHUMaeTCs
3 mapa. KakoBa BEpOSITHOCTh TOTO, YTO XOTsl ObI OJMH U3 HUX
OeIbIH.

OIIK-1

Vi

15

Haiitn mapameTp @ 1 MaTeMaTH4ecKOoe OKHUJAHUE CIlydaiHOU
0, npu X <0

BETMYUHBI, IS KOTOPOH F(x) =4 ax? mpu 0< x<4-

1, mpu X >4,

OIIK-1

V1

16

HenpepeiBHast ~ cinyuaiiHas  BenuuumHa X paBHOMEPHO
pacnpeneneHa Ha otpe3ke [3;8]. CocraBuTh (DYyHKIHIO
pactipenenenus BeposTHocTed F(X) u dyHKuMIO MmoTHOCTH

f(x).

OIIK-1

Vi

17

Haiitm maTemaTHdeckoe OXHMIAHHME CIyd4alHOH BEIUYMHBI,
0, npu X <0
JUISL KOTOPOI X2
F(x)= I mpu 0<x<4

1, npu X > 4.

OIIK-1

A

18

Jns nUCKpeTHOM cilydyallHOM BEJIMUMHBI X, 3aIaHHOU PSJIOM

X 8 4 6 5
P 0.1 0.3 0.2 0.4

HANTH AUCHEPCHIO IBYMsSI CIOCOOaMH.

OIIK-1

Vi

19

HenpepoiBHas ciyuaiiHas BenmuuuHa X — pacrpezeneHa Mo

TI0Ka3aTeNbHOMY 3aKOHY ¢ mapamerpoM A =7. COCTaBHTH
byHKIMIO pacnpeneneHus BepositHocTed F(X) u  GyHKIHMIO
wiotaoctu f(X).

OIIK-1

Vi

20

Cnyuaiinas BenuuuHa XpaclpeneiaeHa I10 HOPMajJbHOMY
3akoHy ¢ mnapameTtpamu a=10 u O©=2. Haiitu nuanaszoH
W3MEHEHUS CIIy4alHOM BEIMYNHBI.

OIIK-1

V1

21

Haiitu mapamerp @ u M(X) 1m0 U3BECTHOH TUIOTHOCTH BEpPO-
SITHOCTH CIly4alHOU BEJIMYMHBI X:

2 .
F(x)= 20" +2%), ecmn 0<x<;
0, ectn #[0.1].

OIIK-1

Vi

22

B nepBom siimuke 2 Oenbix U 8§ YepHBIX IIapoB, BO BTOPOM 3
O0enbix U 5 YepHBIX. M3 KaXAOro smMKa BBIHYJIH IO MIapy.
KakoBa BEpOSATHOCTb, 4YTO BBIHYJM OJIWUH O€Nbli M OJUH
YEpHBIil.

OIIK-1

A

23

HaiiTn BeposSITHOCTh OTKJIOHEHHUS HOPMaJIbHO pacrpeleeHHon
CllyyallHOM  BEJMYMHBI C  IapaMeTpaMu M(X)=—-4,

D(X)=4 or mMaTeMaTH4YECKOTO OXHUIaHUS HAa BEIMYHUHY, HE

OIIK-1

Vi




Crpanumna 35 u3 41

‘ MPEBBIIIAIOIIYIO 5.

5.3.2.4. [lepeuenn TeM pedepaToB, KOHTPOJIBHBIX, PACYEeTHO-TPadpuUIecKux padboT

He npenycMmorpeHst.

5.3.2.5. Bonipochl 1y1st KOHTPOJIBHOM (pacyeTHO-rpauuecKoi) padoTbl

He npenycmorpena.

5.4. CucTremMa OLleHUBAHHUSA JOCTH:KEHUS KOMIIETEHIIHH

5.4.1. OueHka 10CTHKEHUSI KOMIIETEHIIUH B X0/1e IPOMEKYTOYHOM aTTecTAluu

OIIK-1 CrnocobeH pemats 3a7a4ul NPOQPECCHOHATBHOW IESTEIbHOCTH, TMPUMEHSS METOJIBI
MOJICIIUPOBAHMSI, MaTEMAaTHUYECKOrO aHajnu3a, EeCTeCTBEHHOHAayYHble M OOIIEHH)KEHEPHBIC

3HaHHUA.

Nunukatopsl qoctmxkenus komnerennuu OITK-1

HOMepa BOIIPOCOB M 3aJ1a4

Kon Conepxanue

BOIIPOCHI
K 3K3aMEHY

3a7a4u
K 9K3aMeHY

31
TEMATUKHU

3HaTh. OCHOBHBIC ITOHATHUS H MCTOABI Ma-

1 cemectp: 1-32;
2 cemectp: 1-35

YMeTh: pemath CTaHAgapTHbIC 3aJadyu B
Vi o01acTu 3eMJICyCTPONCTBA M KajacTpa Ha
OCHOBE 3HAaHHHM MaTeMaTH4eCKIX METOI0B.

1 cemectp: 1-15;
2 cemectp: 1; 5-8;
13; 15-27

JacTpa

VmeTh HaBBIKM U (WJIM) OMBIT JIEATEIbHO-
CTU: MIPUMEHEHUSI MaTeMaTHYECKOro arra-
HI pata a5a 00OCHOBaHHUS MPOEKTHBIX perlle-
HUW B 00jacTu 3eMJIeyCTpOMCTBa M Ka-

1 cemectp: 16-25;
2 cemectp: 2-4; 9-
12; 14; 28-30

5.4.2. OneHka 10CTHKEHUSI KOMIIETEHIMI B X0/1¢ TEKYIIEero KOHTPOJIA

OIIK-1 CnocobeH pemats 3aaauu IpoheCcCUOHAIBHON J1€ATEIbHOCTH, IPUMEHS METOMbI MO-
JIeTMPOBaHMsI, MATEMaTUYECKOI'0 aHAJIM3a, €CTECTBEHHOHAYYHbIE U O0LIEHHKEHEPHbIE 3HAHUS .

WNunukatopsl noctmxenus komnerenuun OITK-1

Homepa BonpocoB u 3agau

3aJa4d ISt
BOTIPOCHI
BOTIPOCHI MIPOBEPKHU
Kon | Conepxxanue YCTHOT'O o
TECTOB YMEHUH |
orpoca
HaBBIKOB
31 f/{l;iEI;HOCHOBHHe IMOHATHAS U METOILI MaTe- 28:126 3?;0; gi: 1.33
56; 62; 67-69
YMeTs: pemarh CTaHmapTHbIE 3aaadu B 00- | 1-9; 13-22; 5.
. 1-5; 8;
VY1 | nactu 3emieycTpoiicTBa U kagactpa Ha oc- | 40; 42-47; 55-
N ! 12-23
HOB€ 3HAaHUN MaTEMAaTHUYECKUX METOIOB. 60; 63-66
WNmMeTth HaBBIKU U (MJIM) OMBIT AESTEIbHOCTHU:
NPUMCHEHUs MaTeMaTthueckoro ammapata | 23-38; 41; 48- .
Hl1 . ] ! 6-7; 9-11
Uit 000CHOBaHMSI TPOEKTHBIX pemeHuit B | 49; 51-52; 61
00JIaCTH 3eMJICYCTPONCTBA M Ka1acTpa
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6. YueOHO-MeTOAMYeCKOe U MH(OPMALMOHHOE O0ecTeuyeHne TUCIIUTIIUHbI

6.1. Pexomenayemasi sureparypa

Ne i/

IlepeyeHb M PeKBU3UTHI JUTEPATYPHI (ABTOP, HA3BA-
HHeE, FOJ 1 MeCTO M31aHMsl)

Tun n3nanusa

Bun
y4eOH ot
T TEPaTYyPHI

2

Brnagumupckuii b. M. Marematuka. O0muii kypc [Diek-
TpoHHBIH pecype] / b. M. Bnamumupckui, A. b. T'opcrko,
. M. Epycamumckuii - Cankr-IletepOypr: Jlans, 2022 -

960 c. [DU] [OBC Jlaup| —
<URL:https://e.lanbook.com/book/210206> .

Y4yeOHoe

OcCHOBHOE

I'opnau b. A. Teopusi BEpoATHOCTEM U MaTeMaTHYECKasi

cratuctuka [DnexTpoHHsbli pecype] / b. A. 'opnay -

Cankr-IlerepOypr: Jlans, 2022 - 320 c. [DU] [OBC Jlans]
— <URL:https://e.lanbook.com/book/211082> .

VYyeOHoe

OcHOBHOE

I'puanesa U. B. Teopust BeposiTHOCTEN 1 MaTeEMaTHY €-
CKasl CTATUCTUKA: yueOHOE MOCOOue sl CTYACHTOB OU-
HOM (hopMbI 00yUueHHs QaKyIbTeTa 3eMIICYCTPOICTBA U
KaJacTpoOB 10 HampaBJieHUIO noArotoBku 21.03.02 "3em-
neycrpoiictBo u kagactpel" / [U. B. I'punnesa, JI. 1. Oe-
nynosa, B. I1. [amkuii]; BopoHeXckuil rocyapcTBEeH-
HBIN arpapHbld YHUBEPCUTET - BopoHex: BopoHexckuii

rocyJlapCTBEHHBIN arpapHblii yHuepcutet, 2017 - 165 c.

[LIAT 16574] [TIT] —
<URL:http://catalog.vsau.ru/elib/books/b135560.pdf>.

YyeOHoe

OcHOBHOE

Hanmnos 0. M. MatemaTuka [37€KTpOHHBINA pecypc]:
Yuebnoe nocobue / FO. M. [lanunos, JI. H. XKypGenxo, I'.
A. Hukonoga, H. B. Hukonoga, C. H. Hypuesa; Ka3zan-
CKMH HaITMOHAJIBbHBIN UCCIIEN0BATEIILCKUN TEXHOIOrNY e-
CKHH yHUBepcuTeT; KazaHCKHI HallMOHAJIBHBIN M CCIIEN0-
BaTeJIbCKUM TexHHYeckuil ynusepcuteT M. A.H. Tyno-
neBa - MockBa: OOO "Hay4yHo-u3aaTeabCKuil IEHTP

NHOPA-M", 2022 - 496 c. [DU] [DBC 3nanuym| —
<URL:https://znanium.com/catalog/document?id=399360> .

VY4yeOHoe

OcHOBHOE

Mockanes II. B. Beiciias maTemaTuka s 3eMJICyCTPOii-
CTBa M KaJIaCTPOB: yueOHOE MocoOue /sl CTY/IEHTOB,
MPOXOASUIMX MOATOTOBKY 1m0 HampaBiaeHuto 21.03.02
"3emneycrtporictBo u kanactpel" / I1. B. Mockanes, U. B.
I'puaneBa; BopoHexckuii rocy1apcTBEHHBIN arpapHbIi
yHuBepcuteT ; nox pex. B. I1. [Mankoro - Boponex: Bo-
POHEKCKHI IrOCYyIapCTBEHHBIN arpapHblii YHUBEPCUTET,
2015 -216 c. [LUUT 13227] [TIT] —
<URL:http://catalog.vsau.ru/elib/books/b107972.pdf>.

VYuyebHoe

OcHOBHOE

[[Munaues B. C. Briciias MmaTremMaTHKa [3J1€KTPOHHBIHN pe-
cypc]: Yuebnuk / B. C. lllunayes - Mocksa: OOO
"Hayuyno-uznarensckuii nentp MHOPA-M", 2023 - 479

c. [DU] [ObC 3naauym| —
<URL:https://znanium.com/catalog/document?id=416006> .

VY4yeOHoe

OcCHOBHOE

Sumenes JI. T. Beicuias MaTeMaTuKa [371€KTPOHHBIN pe-

YyebHoe

OcHOBHOE



https://e.lanbook.com/book/210206
https://e.lanbook.com/book/211082
http://catalog.vsau.ru/elib/books/b135560.pdf
https://znanium.com/catalog/document?id=399360
http://catalog.vsau.ru/elib/books/b107972.pdf
https://znanium.com/catalog/document?id=416006
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Ne i/

IlepeyeHb U peKBU3UTHI JIUTEPATYPHI (ABTOP, HA3BA-
HHeE, TO U MeCTO U3IaHUA)

Tun uznanus

Bun
yaeOHOI
TUTEPATYPHI

2

cypc]: Yuebnuk / JI. T. Slumenes - Mocksa: M3natens-
ckuii Llentp PUOP, 2020 - 752 c. [DU] [DBC 3nannym]
— <URL:https://znanium.com/catalog/document?id=355350> .

MatemaTuka [ DJIeKTpOHHBIN pecypc]: MEeTOANYECKUe
YKa3aHUs 10 U3Y4YEHUIO TUCLUIIIMHBI U CAMOCTOSTENBbHON
paboTbl o0yuaromuxcs mo HanpasiaeHusm: 21.03.02 3em-
neyctpoicTBo u kagacTpsbl, 20.03.02 [IpupogoodycTpoii-
CTBO U BOJIONOJIb30BaHuE / BopoHeX  CKkuii rocy1apcTBeH-
HBIN arpapHbIil yHuBepcurer ; [coct.: U. B. I'punnesa, JI.
U. ®enynosa, B. I1. Illauxwuii] - Boponex: Boponexckuit

roCy/IapCTBEHHBIN arpapHsblii yausepcutet, 2019 [IIT] —
<URL:http://catalog.vsau.ru/elib/metod/m150886.pdf>.

Metoauueckoe

Bectauk BopoHexckoro rocyaapcTBeHHOI0 arpapHoro
YHUBEPCUTETA: TEOPETUUECKUI U HAyYHO-TIPAKTUYECKUI
KypHal / Boponex. roc. arpap. yu-T - Boponex: BI'AY,
1998-

[Teprnonnueckoe

10

3eMIIeyCTpOMCTBO, Ka1acTp U MOHUTOPHUHT 3€Melb: Hayu-
HO-TIPAaKTHYECKHI ©KEMECIIHBIN KypHaJ / ydpeIuTelb :
Axanemusi 00IIECTBEHHO-95KOHOMUYECKHX HayK -
Mockaa: [Ipocsemenue, 2005-

Ilepuoanueckoe

6.2. Pecypcnl cern UHTEpHET

6.2.1. DnekTpoHHBbIE OMOIHOTEYHBbIE CHCTEMbI

HasBanue

Pazmernienue

Jlanb

https://e.lanbook.com

ZNANIUM.COM

http://znanium.com/

IOPAUT

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

IPRbooks

http://www.iprbookshop.ru/

E-library

https://elibrary.ru/

olghw N kP|Z
[[=]

DnexktpoHHas oubmmoreka BITAY

http://library.vsau.ru/

6.2.2. Ilpo¢eccuonaibHbIe 0a3bl JaHHBIX U HH(POPMALMOHHBIE CHCTEMBbI

Ne | HazBanue Pa3zmenienue

Enunas MmexBenomcTBeHHast HHPOpMaIn-
OHHO—CTATHUCTHYECKASA CUCTEMA

https://fedstat.ru/

2 ArpapHas poccuiickas MH(pOpMaLMOHHAs
CHCTEMA.

http://mwww.aris.ru/

3 HudopmaronHast cucTema o CelnbCKoXo0-
39 CTBEHHBIM HAyKaM U TEXHOJIOTHSIM

http://agris.fao.org/

6.2.3. CaiiTbl U MH(pOPMALHMOHHBIE OPTAJIBI

Neo | Ha3Banue Pazmemenne



https://znanium.com/catalog/document?id=355350
http://catalog.vsau.ru/elib/metod/m150886.pdf
https://e.lanbook.com/
http://znanium.com/
http://www.biblio-online.ru/
http://www.iprbookshop.ru/
https://elibrary.ru/
http://library.vsau.ru/
http://www.aris.ru/
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1 | BceTOCTm http://vseqgost.com/
2 EEE‘;“HCKOG XO3AUCTBO. CEMbXOITEX- | b1 ohoz ru/selhoztehnika/

7. MaTepua/ibHO-TEXHUYECKO€E U MPOrpaMMHOe o0ecnevyeHne JUCHMIIUHbI

7.1. IlomemeHus1 AJIs1 BeJleHNUsI 00Pa30BaTeJIBLHOIO NMpoiecca U 000py10BaHue

7.1.1. Jlisi KOHTAKTHOM padoThI

HaunmeHoBaHue moMeneH i 1715 TPOBEIEHUs BCEX BU-
JIOB Y4€OHOMU NeATebHOCTH, IPEAyCMOTPEHHON yueo-
HBIM TUTAHOM, B TOM YHUCJIE TOMEIIEHUS JIJIT CAMOCTOSI-
TEJNBHOU pabOThI, C YKa3aHUEM IEPEYHsI OCHOBHOT'O
o0opyaoBaHUs, y4eOHO-HATJIAIHBIX TOCOOUI U HC-
MOJIb3YEMOT0 IPOrPAMMHOT0 00ECTIeUeHUS

Anpec (MECTONONOXKEHKE) TTOMEIIEHU
IS IPOBEJICHUS BCEX BUI0B Y4eOHOM
NEeSITEIbHOCTH, IIPEIYCMOTPEHHON
y4eOHBIM IUIAHOM (B cllydae peannsa-
1M1 00pa30BaTENbHOIN MPOrpaMMBl B
cereBoi (hopMe IOMOTHUTEIBHO YKa3hl-
BaeTcs HAMMEHOBAaHUE OpraHu3ally, ¢
KOTOPOMH 3aKJIF0YEH JJ0r0BOD)

Y4eOHbIC ayAUTOPUH ISl IPOBEICHUS y4E€OHBIX 3aHsI-
THI.

KommiekT yueGHOI MeOemnu, npe3eHTalMOHHbIH KOM-
IJICKC, IEMOHCTPALIMOHHOE 000pYyJI0BaHUE U Y4eOHO-
HarJISTHBIE TTOCOOMS: TOCKa MarHUTHas, JJabopaTOpHOE
obopynoBanue: JuHEiKka JlpoObilieBa, IUIAHUMETD,
KypBUMETP

Kommnekt yue6noit mebenu, KK TeneBuzop, Mmapkep-
Hasi JIOCKa, JIEMOHCTPAallMOHHOE  OOOpYAOBaHUE H
y4eOHO-HarsAHbIe Toco0us, JlabopaTopHOe 000pyI0-
BaHHE, KOMIIBIOTEPHAS] TEXHUKA C BOBMOXKHOCTBIO MO~
KkioyeHus k cetu  "MHTepHer" m oOecrieueHueM 10-
cryna B 3JIEKTPOHHYIO uH(OpMaIMOHHO-
00pa3oBaTEIbHYI0 Cpely, HCIOIb3yeMOoe MPOorpaMm-
Hoe o0ecrieuenne MS Windows, Office MS Windows,
DrWeb ES, 7-Zip, MediaPlayer Classic, SIluaekc bpay-
3ep/ Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

Komrekt yueOHOM MeOenu, qeMOHCTpallMOHHOE 000-
pyZoOBaHUE U y4yeOHO- HarJsAHbIC MMOCOOMS: reoe3H-
yeckue MmpuOopbl (TEOAOJUT, HUBEIUP, IJIEKTPOHHBIN
TaXEOMETpP, JJIEKTPOHHBII HUBEIUp, JA3€pHBIA Jallb-
HOMEp, CIIyTHHKOBas almaparypa, paguocucrema), jaa-
O6opaTopHOe 00OpYAOBaHHUE: IUTATUBBI, pelika HUBe-
JMpHast, JIEHTa 3eMJieMepHas, OalIMak HHUBEIHPHBIH,
nuHelika [Ipo0OsieBa, MIaHUMETPBI

Kommnekt yueOHOM Mebenu, 1eMOHCTpalimoHHoe 00 0-
pydoBaHHe M y4eOHO-HarJsAHbIE MocoOus, adopa-

394043, Boponexckast obnacts, r. Bo-
poHex, yia. Jlomonocosa, 81 n, kopm. 1.

3nanue yueOHOro kopmyca Ne 16, ayn.
217,222, 225

394043, Boponexckas obiacts, r. Bo-
poHex, yia. JlomoHnocoBa, 81 n, kopm. 1.
3nanue yueOHoro kopmyca Ne 16, ayn.
227,228

394043, Boponexckass 061acth, r. Bo-
ponex, yia. Jlomonocona, 81 n, kopm. 1.
3nanue yueOHoro kopmyca Ne 16, ayn.
120

394043, Boponexckas obiacts, r. Bo-
poHex, yia. Jlomonocoa, 81 n, kopm. 1.
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TOpHOE 00OpynoBaHue: NuHeika J(poOsiiieBa, MiaHu-
METp, KypBUMETP

Kommiekt yueOHoM Mebenu, 10cka

KommiekT yuebHo# mebenu, 1eMOHCTpallMOHHOE 000-
pyZoBaHHE U y4eOHO-HATJIsAHbIE TOCOOUs

Kommnekt yueOHoM Mebenu, qeMOHCTpalMOHHOe 000-
pydoBaHHEe U y4eOHO-HATJISIHBIE MOCOOUS, KOMIIBIO-
TepHas TEXHUKA C BO3MOYKHOCTBIO MOJKIIOUEHUS K Ce-
1 "UHTepHeT" M obecrieueHneM A0CTymna B SIEKTPOH-
HYI0O MH(POPMAIIMOHHO-00pa30BaTENBHYIO Cpexy, HC-
MOJIb3yeMoe  MporpaMMHoe  obecmeduenne  MS
Windows, Office MS Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, SAaaekc bpaysep/ Mozilla Firefox

3nanue yyeOHoro kopmyca Ne 16, ayn.
120, 210, 223, 224, 226, 229, 230, 232

394087, Boponexckast obnacts, r. Bo-
ponex, yi. TumupsizeBa, 13 a. 3naHue
OkcnoneHTpa (kopmyc Ne 7), ayn. 217,
219

394087, Boponexckasi 061acth, r. Bo-
poHex, yn. TumupszeBa, 13. 3manue
y4eOHOro KOpIlyca arpOMH>KEHEpPHOIo
¢dakynbTeta (Kopmyc Ne 3), aym. 313,
314, 318, 323

394087, Boponexckast obnacts, r. Bo-
poHex, yi. TumupszeBa, 13. 3manue
y4eOHOro KOpIlyca arpoHH>KEHEpPHOro
¢dakynbTeTa (koprryc Ne 3), ayza. 321

/ Internet Explorer, ALT Linux, LibreOffice

7.1.2. J11s1 caMOCTOATENIbHOH padoThI

HaumeHoBaHue moMeENeHH N A5l TPOBEACHUS
BCEX BUJOB Y4E€OHOU A€ATEIbHOCTH, IPEAYCMOT-
PEHHO# y4eOHBIM TJIAHOM, B TOM YHUCJIE TTOMeEIIe-
HUS JUII CAMOCTOSITEIBHON pabOThI, C YKa3aHUEM

MepeyHst OCHOBHOTO 000PY/I0BaHUs, y4eOHO-

HaIJISITHBIX TTOCOOUH U UCTTOIB3YEMOT0 TIPO-

IrpaMMHOr0 o0ecredeHmst

Anpec (MeCTOIOJ0KEHNE) TTOMEIIEHUM IS
MPOBEJICHUS BCEX BHJIOB YUCOHOM JICSITEIbHO-
CTH, IPETyCMOTPEHHOI Y4eOHBIM IJIAHOM (B
ciIydae pealim3aiiu 00pa3oBaTeIbHON Mpo-
TpaMMBbI B CET€BOH (hOpME TOMOTHUTEIHLHO
YKa3bIBAETCSl HAMMEHOBAHUE OpraHU3AINH, C
KOTOPO#1 3aKJIFOUEH JIOT'OBOP)

[Tomerenue i1t cCaMOCTOSITEIBHON PaboThI

KommiekT yue6HOI Mebenu, 1eMOHCTpallMOHHOE
o0opyIoBaHUE M Y4eOHO-HAIJISAHBIE MOCOOUS,
KOMIIBIOTEpHAsE TEXHUKA C BO3MOXKHOCTBIO IOJ-
kimoyeHus Kk cetn "HMHTepHer" u obecrnieueHuem
J0CTyHa B  DJEKTPOHHYIO  HH(OPMALMOHHO-
00pa3oBaTeIbHY0 Cpely, MCIOJb3yeMoe Ipo-
rpammHoe obecrieuenue MS Windows, Office
MS Windows, DrWeb ES, 7-Zip, MediaPlayer
Classic, Sunekc bpaysep/ Mozilla Firefox /
Internet Explorer, ALT Linux, LibreOffice

KommnekTr yuebnoit wmeGemu, XK TeneBuzop,
MapKepHas JI0CKa, IEMOHCTPAllMOHHOE 000pys10-
BaHME M y4yeOHO-HarJsAHbIe ocodus, mabopa-
TOpHOE 00OpyJOBaHHE, KOMIIbIOTEpHAsI TEXHHKA
C BO3MOYKHOCTBIO MOJKIIOUEHHS K cetu "HHTep-
HeT" U oOecrneyeHueM J0CTyla B JJIEKTPOHHYIO

394087, Boponexckas o6yactb, . BopoHex,
yi. Tumupsszesa, 13. 3ganue yueOHOro Kop-
myca arpoMHXEHEPHOro (PaxkysbTeTa (KOpIyc
Ne 3), ayn. 321

394043, Boponexckast 06yacth, r. BopoHex,
yn. JlomonocoBa, 81 na, xopmn. 1. 3panue
yaebHoro kopryca Ne 16, ayn. 227, 228 (¢ 16
10 20 4.).
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HHPOPMAIIMOHHO-00pa30BaTEIbHYIO CPEy, HC-
MoNIb3yeMoe MporpaMmHoe obecriedenne MS
Windows, Office MS Windows, DrWeb ES, 7-
Zip, MediaPlayer Classic, fAnmexc bpaysep/
Mozilla Firefox / Internet Explorer, ALT Linux,
LibreOffice

7.2. llporpammHoOe o0ecnieuyeHune

7.2.1. IlporpaMMHoOe obecnieuyeHne 0011ero Ha3HAYeHUs

No Hazpanue Pa3zmenienne
1 | Onepanmonnsie cucteMbl MS Windows /Linux /Peq OC HK's HOI;(?JX;OH cetn
2 [Taketsr opucHbIx npuioxenuit MS Office / OpenOf- I1K B nokanbHOU ceTH
fice/LibreOffice BI'AY
[Tporpammsr a1 mpocMoTpa daitio Adobe Reader / DjVu [1K B TOKaJIbHOM CeTH
3
Reader BI'AY
4 | bpayseps! Annexc bpaysep / Mozilla Firefox / Microsoft Edge MK 5 noglaif;on cet
I1K B oKasibHOM ceTn
5 | AntuBupycHas nporpamma DrWeb ES BLAY
. [IK B 510KasIbHOI ceTn
6 | IIporpamma-apxusarop 7-Zip BLAY
7 | Mynbrumenua npourpsiateib MediaPlayer Classic MK 5 no;lziir:;on cet
8 | [Inardopma onmaiin-o0yuenus eLearning server HK B sroxanbroit ceti
BI'AY
9 | Cucrema komnbrotepHoro tectupoanust AST Test HK B siokatbHoM ceth
BI'AY
7.2.2. Cienuaau3upoBaHHOE IPOrpaMMHoOe o0ecnevyeHue
Ne | HazBanue Pazmemienne
1 |Cucrema xommbroTepHO# anredpsl Mathcad I1K B mokansHOM cetn BTAY
2 |Ilaker cratucTuyeckoi 00pabOTKM JaHHBIX Statistica I1K B soxasnbHOM cetu BI'AY
3 | Cucrema xomnbroTepHOM anredpsl Maxima K ayn. 116, 120 (K1)
8. Me:xxaucunnjinHapHble CBA3U
JucnurumHza, ¢ KOTopoid Heo0xo- Kadenpa, na xotopoii mpenogaercst | ®UO 3aBenyroriero
JIMO COTJIACOBaHUE JMCLMILIIMHA kadenpoit
T'eone3us T'eone3un Kymikosa E.B..
ODusnka MateMaTHKu 1 (HU3UKH Iumkuna JLA.
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puioxenue 1

Jluct nepuoanYEcKUX MPOBEPOK pabouelt mporpaMmbl
¥ MH(OpMAaIHsI 0 BHECEHHBIX U3MEHEHUAX

MIPOBOJMBIILIEE TIPO-

JlomkHOCTHOE JIHILO,

[TorpedHOCTH
B KOPPEKTUPOBKE

Wupopmarus o BHECEHHBIX

TI.

s 2026-2027
y4e0HOro roja

aTa Ka3aHHUEM COOTBET-
Bepky: ©.1.0., A y M3MEH CHUSIX
OKHOCTS CTBYIOIIMX Pa3/IeIIOB
paboueii mporpamMmsl
Her
IIpoTokon
. Pabouas nporpamma
3aB. kadenpoii Ne 10 ot
Ulnmknea JLA. | 02.06.2026 | FYASAPonana mer




