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PaGouast mporpaMma JAUCLHUAIIIMHEL ((MaTCMaTHKa)) COCTaBJIeHAa B COOTBETCTBHU C TPeOOBaHMAMHU
@enepaTbHOTO TOCYIAPCTBEHHOTO 00Pa30BaTEIbHOTO CTAHApTa BBICIIEr0 00pa30BaHMSA (®rocC
BO), yTBep:IeHHOTro MpHKa3oM MuHHCTepcTBa 00pa3oBanMs M Hayku Poccuiickoit dernepanuu
23.08.2017 1. Ne 813. PaGouas nporpaMma TpeiHasHaueHa IS HOArOTOBKH OakaiaBpa Mo Harpas-
nerno 35.03.06 ArpoumsKeHepHsi, HANPABJIEHHOCTH — Opraamsanus o0Cay)KHBaHUS TPaHC-
HOPTA H JIOTHCTHKA B ArPONPOMBINLIEHHOM KOMILIEKCe.

Hacrosmas pabodas mporpaMMa IUCIMINTHHEI COCTABIEHA B paMKaX OCHOBHOM npodeccro-
HaJBHOH oGpasoBarensHOM mporpammbl (OITOIT) U y4uThIBaeT 0COOEHHOCTH OOYYeHHs IPH HH-
KJIFO3MBHOM 0OPa30BaHMH JIAI] ¢ OTPAHMIEHHBIME BO3MOXXHOCTAMY 310poBbs (OB3).

CocraBuTelns — cTaplmii npemnojasarens baxenosa C.B.

PaGouas mporpaMma AUCHHILIAHBI 00CyX/eHa Ha 3acefanuu Kadeapsl «Maremarndeckue U
€CTECTBEHHOHAYYHBIE JUCIUIIIIHHBD) ‘

«14» mas 2024 r. (mpoTtoxoi Ne 9).

3aB. xadenpoit «MareMaTHUECKUE U €CTe-
CTBCHHOHAYYHbIE JIUCIUTIIINHED?, ,
JOKTOP TEXHUYECKUX HAYK, Ipodeccop e(%‘& , ~E.M. Bacapsiruna

PaGouast mporpamMma JTUCIUILIHHEI 0JJ00peHa METOANIECKOH KOMHCCHEH HHCTHUTYTa arpOHH-
KEHepHH

«21» mag 2024 r. (mpotokon Ne 5).
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Hucturyra arpourmkenepun @I'60OY BO
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@oH/T OTICHOYHBIX CPECTB LIS MTPOBEACHUS TIPOMEKYTOYHOHN aTTeCTaluu
00yJarOIINXCsl TI0 TUCITUTIITNHE

OcHoBHasl ¥ JOTIOJIHUTENIbHAS yueOHas IuTeparypa, HeoOXoqumasi 111 OCBOEHHS
TMCTIUTUTHHE
Pecypcrel nHpOpMaTMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT,
HE0OXO0IUMBbIE /ISl OCBOCHUSI TUCITUILINHBI
Metonuueckue yKazaHus JUisi 00y4aromuXcsi 0 OCBOCHUIO TUCIUTLIUHBI
WNHudopmanioHHbIe TEXHOJIOTUH, UCTIOIB3YEMbIE TPU OCYILECTBICHUI
00pa30BaTeNIbHOTO Mpoliecca Mo TUCIUILINHE, BKIIIOYas epeueHb
MPOrpaMMHOTO o0ecrieueHus: 1 UHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM
MartepuanbHO-TexHH4YecKasi 6a3a, He0OXoAuMasi JUis OCYIIECTBIICHUS
00pa30BaTEILHOTO MpoIlecca Mo AUCHUILIINHE
[Tpunoxxenne. @OHJ OLEHOYHBIX CPEICTB JIJIs TEKYILIET0 KOHTPOJIS
yCIIEBAaEMOCTH U MPOBEACHUS IPOMEKYTOUHOM aTTEeCTAllMH 00Y4arOIIUXCs
Jluct perucrpanuv U3MEHEHUM
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1. Ilnannpyemble pe3yabTaThbl 00y4eHHsl 110 JUCIUILIHHE,
COOTHECeHHbIE ¢ IJIAHMPYeMbIMHU pe3yJbTaTamu ocBoenus OIIOII

1.1. Heab 1 32124 JUCUMILIHHBI

bakanaBp mno HampaBineHutro noArotoBku 35.03.06 ArpounxeHepus JIOJKEH OBITH
HOJTrOTOBJICH K PEIICHHIO 3aJad HpOQECCHOHATIBHOM JIESITENbHOCTH CICIYIOUIMX THIIOB!
HpOI/I3BOIICTBCHHO-TGXHOJIOFI/I‘-IGCKI/II;'I.

Heasb mucuuniMHbl — copMupoBaTh y 00yJaromuxcs cucteMy (QyHIaMEeHTaIbHBIX 3HAHH,
HEOOXOUMBIX I  IOCIENyIOIled  IOATOTOBKM  0OakamaBpa, CIIOCOOHOIO — IPUMEHSATH
MaTeMaTHYECKHE METO/Ibl B PELICHUH NMPAKTUYECKUX 33]1a4 CEIbCKOX03iCTBEHHOTO POU3BOICTBA,
a TaKKe CIIOCOOCTBYIOIIUX JaJIbHEUIIEMY Pa3BUTHIO JTUYHOCTH.

3agaum AMCUMIIMHBI:

— H3YYUTH OCHOBBI MATECMATHYCCKOI'O aIlrapara HCO6XO}II/IMOFO AJid pEIICHUA TCOPETUICCKUX
" NPAKTUYCCKHUX 3aJay,

— (opmHpoBaTh YMEHHS CaMOCTOSITENIbHO H3ydaTh Y4YEOHYI0 M HAy4dHYIO JIMTEpaTypy IO
MaTEMaTHUKE U €€ MMPUTIOKCHUAM;

— Pa3BUBATh JIOTHYECKOEC U AJITOPUTMUUYCCKOC MBIIIJICHUEC,

— MOBBIIATH OOMIUNA YPOBEHb MATEMATUUECKOUN KYIbTYpbI;

- CbOpMI/IpOBaTI) HaBbIKKM MATCMATHUYCCKOI'0 HCCICAOBAHUA IPUKIAAHBIX BOIIPOCOB, YMCHHUA
HCII0JIB30BAaTh MATEMATUYCCKHUE MCTOABI M OCHOBBI MAaTEMATUYCCKOro MOJCIHPOBAHUSA B
MPUKJIAIHBIX 3a7auax Oyaymiel mpoQeccuoHanbHOM 1eATeIbHOCTH.

1.2. KoMmneTeHIMU U MHAUKATOPbI UX J0CTHKEHUIt

OIIK-1 CnocobeH pemrath TAMOBBIE 33/1a4l TTPO(PEeCCHOHATBLHOMN ACSITEIPHOCTA Ha OCHOBE 3HAHUMN
OCHOBHBIX 3aKOHOB MAaTE€MAaTWYECKHX W €CTECTBEHHBIX HAyK C NMpPUMEHEHHEeM HH(OPMAaIMOHHO-
KOMMYHHUKAIITHOHHBIX TEXHOJIOTHI

Koo u
HauMEHOBaHHE
WHJIMKATOpa ®opmupyemsie 3YH
JIOCTHIKEHHS
KOMIIETEHIIUN
3HAHUSA OO0yyaromuiics JOJKEH 3HATh: OCHOBHBIEC IOHITHS U METO/IbI
NJ1-1omk-1 MaTEeMAaTHUKH IS PEIICHUS CTAaHIAPTHBIX 3a/1a4 B COOTBETCTBUH
Hcnonb3yer C HaAIPaBJICHHOCTHIO MPOPECCHOHAIBHON NEATEIBHOCTH -
OCHOBHBIC 3aKOHBI (b1.0.09-3.1)
€CTECTBCHHOHAYYH | YMCHHS OO0yyaromuiics JOJMKEH YMETh: HCIOIb30BaTh
BIX JUCLIMIIINH JUIS MaTeMaTHYCCKHI amnmapar JIijisl peIIeHHUs CTAaHIapTHBIX 3a/1a4 B
perieHus COOTBETCTBUU C HAMPABICHHOCTHIO PO (HeCcCHOHATHHON
CTaHJIapPTHBIX nesitensHocTH - (B1.0.09-V.1)
3a1a4 B HaBBIKU O6yqa101um71051 JOOJIKEH BJIaJE€Th. HaBBIKaAMU HUCIIOJIb30BaHUS
COOTBETCTBUH C MaTeMaTUYECKOTo anmnapara Jyisl pelieHns CTaHJapTHBIX 3a]a4
HaIpaBJI€HHOCTHIO B COOTBETCTBUU C HAMPABICHHOCTHIO PO (HECCHOHATBHON
npodeccruoHalbHO JIeSITEIbHOCTH -
H IesITENbHOCTH (b1.0.09-H.1)




OIIK-5 CniocoOeH yuacTBOBaTh B IPOBEACHUH SKCIIEPUMEHTAILHBIX HCCIIE0OBAHUN B
podecCHOHATBHON IeATEThHOCTH

Konm
HalMCHOBaHHE
HMHJMKAaTOpa ®opmupyembie 3YH
JOCTIKCHHS
KOMIICTCHITUN
3HAHUS OOyyaromuiics JOJKEH 3HaTh: (PyHIAMEHTaIbHbIE OCHOBbI
NJ-1omk-s MTEMAaTUKU HEOOXOAUMBIE JUISl Y9aCcTUs B SKCIIEPUMEHTAIbHBIX
VYyacTByeT B HCCIICIOBAHUIX I10 UCITBITAHUIO CEIIbCKOXO3IMCTBEHHOM
AKCIEPUMEHTAIBH TEXHUKH -
BIX MCCIIEIOBAHUSIX (51.0.09-3.2)
110 UCHBITAHUIO yMEHUS OOyuaromuiicst 10HKEH YMETh: MPUMEHSITh MaTEMaTHIECKUN
CEITbCKOXO03SICTBE arnrmapar Npyv y4aCTUH B SKCIEPUMEHTAIBHBIX UCCIECTOBAHUSAX 10
HHOMW TEXHUKH HCITBLITAHUIO CETbCKOXO3IMCTBEHHON TEXHUKH -
(51.0.09-V.2)
HaBBIKH OO0yuaromuiicst T0HKEH BJIaIeTh: HABBIKAMU MTOCTPOCHUS
MaTeMaTHUYeCKHX MOJIEJIEH HEOOXOUMBIX JIsl yIacTHs B
SKCIEPUMEHTAIBHBIX UCCIEIOBAHUSIX 10 UCIIBITAHUIO
CENIbCKOXO3SHMCTBEHHON TEXHUKH -
(51.0.09-H.2)

Jucrunnuna

2. MecTo nucuMminHbl B cTpykrype OITOIT

«MaremaTnka» OTHOCHTCA K

npodecCHoHaTBHON 00pa30BaTEIHLHON MPOTpaMMbl OaKagaBpuaTa.

00s13aTeNnpHOM

YJacTH  OCHOBHOU

3. O0béM TUCUMIIMHBI M BUIbI Y4e0HOH padoThl

O6bem mucruruinHbl coctaBiser 12 3adernbix emuuun (3ET), 432 akamemuyeckux dvaca

(manmee yacoB).

JlucuunianHa u3yJdaercs:
- ounas (opma oOyuenus B 1, 2, 3 cemecrpax,
- 3a04yHas ¢popma oOydyenus Ha 1, 2 Kypcax.

3.1. Pacnipenesienne o0bemMa JUCHMILJIMHBI 110 BUIAM Y4eOHOI padoThl

5 KonnuecTBo yacos
By yuebHoit paboTsr 110 OYHOH opme 10 3a0YHOMU
o0yueHus dbopme oOyueHms
KonTakTHasi paboTa (Bcero) 160 26
B mom uucne:
Jexyuu (JI) 64 8
Ipaxmuuecxue 3anamus (113) 96 18
Jlabopamopuvie 3ansmus (J13) —
CamocrositesibHast padora odyuarmmxcest (CP) 218 384
KonTpoJas 54 22




Hroro 432 432
3.2. Pacnpenesienue yuefHOro BpeMeHH MO pa3jesaM U TeMaMm
Ounas ¢popma o0yueHus
B TOM YHCIIC
KOHTaKTHasi paboTa a
Bcero =
No rembl | HammeHoBaHMeE pa3aeinoB U TEM qaCOB §
J J3 I13 CP =
=
1 2 3 4 5 6 7 8
Pasznen 1. Ananutudeckasi reoMeTpusi C 3JI€EMEHTaAMU JIMHEHMHOM anreOphl
1.1. DneMeHTHl JTMHEHHOH anreOpbl 25 4 - 6 15 X
1.2. DeMEeHTHl BEKTOPHOU ayreOpbl 24 4 - 6 14 X
1.3. AHanutruyeckas FeoMeTpusi 27 6 - 6 15 X
Pasznen 2. OcHOBBI MaTeMaTHYECKOTO aHAJIM3a
2.1. OyHKIHS 12 2 - 2 8 X
2.2. [Ipenen. HenpepbIBHOCTH 27 6 - 6 15 X
2.3. KowmrekcHpie ncia 8 2 - - 6 X
Hudbdepennmansuoe
2.4. ucuncieHne (QYHKIUU  OJHOU 30 8 - 6 16 X
MepEMEHHO N
2.5. Heonpenenennsplii nHTErpa 30 4 - 8 18 X
2.6. OrnpeneneHHbI HHTETpal 30 4 - 8 18 X
Hudbdepennmansuoe
2.7. HCUYHUCIICHUE GbyHKIIUH 27 4 - 8 15 X
HECKOJIbKUX MePEMEHHBIX
o8 KpatHpie ©  KpUBOJUHEWUHbIC 30 4 i 8 18 X
WHTETpaibl
29 UucnoBele U (PYHKIHOHAIbHBIE 99 4 i 8 10 «
psabI
Pazgen 3. O6bikHOBEHHBIC MU epeHIInATIbHbIE YPABHEHHS
3.1. Jlubdepennmanbupie ypaBHEHHS 18 4 - 6 8 X
390 Cucremsl } g depeHnrnaTbHbIX 7 i i 5 5 «
ypaBHEHUH
Paznen 4. JluckperHas maTeMaTuka
4.1. MHuoxecTBa. OTHOIIEHUS. 10 2 i 4 4 X
DneMeHTbl KOMOMHATOPUKH
4.2. bynesa anrebpa, anre6pa 4 i i i 4 «
MHOJKECTB
4.3. DeMeHThl TeOpUu rpadon 4 - - - 4 X
Paznen 5. Teopust BeposSTHOCTEH C 31€MEHTaMHM MaTeMaTHYeCKOM CTaTUCTHKHU
5.1. Cnydaiinble COOBITHS 11 2 - 4 5 X
5.2. CrnyyaiiHble BETUYHHBI 12 2 - 4 6 X
53 DJeMeHTBl MaTeMaTHUeCKON 20 5 i 4 14 «
CTaTHCTUKH
KoHnTtpoas 54 X - X X 54
Hroro 432 64 - 96 218 54




3aounas popma oOyueHust

B TOM YHUCJIC
KOHTaKTHAasI
Ne Hanmenosanue Beero padora %
TeMbL paszesnoB U TeM 4ACOB g
J | J3 | I13 P 5
1 2 3 4 5 6 7 8
Pa3znen 1. AnanuTuueckasi reOMETpUs C 3JIeMEHTaMU JTUHEHMHOM ajreOpsl
1.1. | DneMeHThI JIUHEWHOU anTreOpsl 22 1 - 1 |20
1.2. | DneMeHThI BEKTOPHOU anreOpsI 22 1 - 1 ] 20
1.3. | AHanuTHYeCKas TEOMETPHS 31 - - 1 30
Paznen 2. OcHOBBI MaTeMaTHYECKOTO aHAJIM3a
2.1. | Beegenne B MaTeMaTHUECKHAN aHAIN3 26 - - 2 24 | x
20 Jlnq)(l:epeHuHaﬂLH(v)e ucyHcieHue GyHKUNUN 23 1 i 2 | 20 | «x
OJIHOM TepeMeHHOM
2.3. | HeompeneneHnHbIit MHTETpa 33 1 - 1 |31 x
2.4. | OnpeneneHHbBIN HHTErPal 43 1 - 2 |40 | x
2.5. | OyHKIIMY HECKOJILKUX MTePEMEHHBIX 51 - - 1 |50 | x
2.6. | Teopus nuddepeHnnaIbHBIX YpaBHCHUI 43 1 - 2 |40 | x
2.7. | YucnoBbie 1 GyHKITHOHATBHBIC PSIIBI 42 1 - 1 |40 | x
Paznien 3. Teopust BeposiTHOCTEM
3.1. | CnyuaiiHble COOBITHSA 42 - - 2 40
3.2. | CnyuaiiHble BEIMYUHBI 32 1 - 2 29
KonTtposb 22 X X X X | 22
Hroro 432 8 - 18 | 384 | 18

4. CTpyKTYpa M cojiep:KaHHe JUCHUIJIMHBI, BK/JIKYalollee NPAKTHYECKYI0 MOATO0TOBKY

IIpakTuyeckass MOArOTOBKA HpPU peaau3alMyd y4eOHBIX NPEAMETOB, KYpCOB, AMCLUILINH
(Momynel) opraHM3yercs IyTeM IPOBEIEHHsS  MPAKTHUECKUX  3aHATHH, MPaKTUKYMOB,
71a00paTOPHBIX PadOT U MHBIX AHAJIOTUYHBIX BUJIOB YU€OHOM AEATENbHOCTH, MPEAyCMaTPUBAIOIINX
ydacThe OOy4aroImuxcs B BBIIIOJHEHUM OTIENBHBIX 3JEMEHTOB paboT, CBA3aHHBIX C Oyaymiei
npoheccuoOHaNbHON AEATEIbHOCTHIO.

[IpakTnyeckas MOArOTOBKA MOKET BKJIIOUATh B c€0s OTAEIbHbIE 3aHATHS JIEKIIMOHHOTO THIIA,
KOTOpBIE MpeJyCMaTpUBalOT Nepeaady yueOHoW MHpopMaruu o0ydaronumcs, He0OX0UMOMN st
MOCIIEIYIOLIETO BHIIOJIHEHUS PabOT, CBSI3aHHBIX € Oyayliel npodeccuoOHaIbHOMN e TeNbHOCTBIO.

4.1. Coneprxanue A CUUILIMHBI

Pa3nes 1. AHanuTH4YecKasi reOMeTPHS € 3JIeMEHTaMH JIMHEHHOM aJredpbl



DJIeMeHTBhI JIMHEeHHOI aJredpbl

3HayeHne Kypca MaTeMaTUKd B MPOo(EeCCHOHATBHONW MOJIrOTOBKE M MPO(heCcCHOHAIBHON
nesaTenbHOCTH. [loHATHE MaTeEMaTUYECKOTO MOJACIMPOBAHUS, METOIa U AITOPUTMa PEILICHMS 3a/1ay.
DNeMeHThl MaTeMaTW4YeCKOM JIOTMKH, HEo0XOoIuMoe | J0CTaToyHoe yciaoBus. CHMBOJIBI
MAaTeMaTU4ECKOM JIOTUKH, UX UCIIOIb30BAHUE.

JIuneiiHble npeoOpa3oBaHUs U UX MaTPUILIbL, 1eHCTBUS ¢ HUMU. [loHATHE 0OpaTHON MaTpULIbL.
Cucrembl JBYX U TpeX JIMHEHHBIX ypaBHEHUH. MaTpuyHas 3anuch CUCTEMbI JMHEUHbBIX YpaBHEHUM
u eé pewenue. Panr marpuisl. bazucusiii Munop. Teopema Kponekepa-Kanemnu. MccnenoBanue
COBMECTHBIX CUCTEM JINHEHHBIX ypaBHeHUH. ba3zucHele pemenus. Cucrema N TMHEHHBIX ypaBHEHUN
¢ N HemsBecTHhIMU. Meton 'aycca. Haxoxnaenue oOparHoi MaTpuisl. OnpenenuTend BTOPOro U
TPETbEro MOPSAJKOB, MX CBOWcTBA. MuHOpbl M anreOpanydeckue JONOJHEHHUs. Bpruncnenue
OTIPENICTTUTEIS Pa3JI0KEHUEM 10 cTpoke (cTobdiry). @opmynsl Kpamepa.

DJIeMeHTbI BeKTOPHOIi airedpbl

Bekropsl. JIuHeliHbIE omepanyu HaJ BEKTOpaMH. TeopeMbl O IPOEKIUM BEKTOpPA Ha OCh.
Koopaunats! BekTopa. JIMHENHO HE3aBUCUMBIE CUCTEMBI BEKTOPOB. basuc. PaznoxxeHue Bekropa 1o
6a3ucy. Hampasinstomue KocUHyChl U JAiMHa BeKTopa. [IoHATHE 0 BEKTOPHBIX JUarpaMmax B Hayke
n TexHuKe. CKalspHOE NPOU3BEICHUE BEKTOPOB M €r0 CBOMCTBA, BBIPAXKEHUE B KOOPJIMHATHOM
dopme. JlymHa BEKTOpa W Yrojl MEXKIY IBYMS BEKTOpaMH B KOOpPJAWHATHOUW ¢opme. YcioBue
OPTOTOHAJIBHOCTH JIBYX BEKTOPOB. MEXaHWYECKUH W TE€OMETPUYECKHMH CMBICHT CKAIPHOTO
MIPOU3BENICHNs. BEKTOpHOE TNpPOM3BEACHUE JIBYX BEKTOPOB, €ro CBOWCTBA, BBIPAKEHHE B
KOOpJIMHATHOU Qopme. YcioBHE KOJUIMHEAPHOCTU JABYX BeKTOpoB. llpocTteifiue mnpuioxeHus
BEKTOPHOTO npon3BefeHuss. CMemaHHOe MPOU3BEIEHNE TPEeX BEKTOPOB. CBOMCTBA U BBIPA)KECHUE B
KoopauHaTHOM Gopme. [IpuMeHeHne cMeaHHOTo MPOU3BEACHUS B PEIICHUH IPUKIIAJAHBIX 3a/1a4.

AHAJIMTHYECKAS TeOMeTPUs

VYpaBHeHUs TMHUKA HA TUIOCKOCTU. Pa3nuunbie GopMbl ypaBHEHUS MPSIMON HA TNIOCKOCTH. YTOJ
MEXAY IPAMBIMU. Y CIOBUE MAPAJUIEIBHOCTH U NEPICHIUKYIAPHOCTH. [lepeceueHne nByx NpsMbIX.
VYpaBHEHME IydKa IPSIMBIX, IPOXOIAIIMX 4epe3 NaHHYI0 Touky. Meton koopaunatr. OCHOBHBIE
3aJaud Ha METOJl KOOpAMHAT (PacCTOSHUE MEXIy IBYMs TOUKaMH, JIEJIEHHE OTpe3Ka B JaHHOM
OTHOILIEHHUH, PACCTOSHUE OT TOUYKHU 10 MpsiMoi). KpuBble BTOPOro nopsjaka: OKpyKHOCTb, JIIMIIC,
runepoosia, napadona, UX reOMETpUYECKUE CBOICTBA M ypaBHEHMs. DKCLEHTPUCUTET JJUIMIC U
runep6osbl. AcumMnToThl Tunep6osbl. ConpspkéHHas runepOosia. [lorstue 06 o0meM ypaBHEHHH
KPUBOW BTOPOIO NOPSI/IKA U MPUBEAECHUE €r0 K KAHOHUYECKOH Gopme IMyTEéM IepeHoca.

IInockocTe. YpaBHEHME IUIOCKOCTH, MPOXOAAIIEH 4Yepe3 AAHHYIO TOYKY M NEPIEHIUKYISIPHO
JTaHHOMY BekTopy. O0Iiee ypaBHEHHE IIIOCKOCTH U €r0 YaCTHbIE BUJBl. YTOJI MEX/Y IUIOCKOCTIMU,
YCIIOBUS NApaJUIEIbHOCTU U MEPIEHAUKYIIPHOCTH. YTOJI MEXAY NPAMOM M IJIOCKOCTBIO, YCIIOBHS
NapaJUIEIbHOCTH U MEPHEHAUKYIAPHOCTH. 3aJada O HaXO)KJIEHUU TOYKHM IIEPECEYCHMs NPSAMOU U
IIJIOCKOCTH.

VYpaBHeHHe TOBEpXHOCTHM B mpoctpaHcTBe. Ilunumuapudeckue nosepxHoctu. Cdepa.
Onnuncoua. ['unepOonounsl. ITapabonounsl. Konyc. KaHoHuyeckue ypaBHEHHs MOBEPXHOCTEH
BTOpPOro THopsiika. ['eomeTpuueckue CBOMCTBA 3TUX IMOBEPXHOCTEH, HccienoBaHHe UX (OpMbI
METOJIOM CEUEHUN. TeXHMYECKUE IPUIIOKEHUSA TEOMETPUYECKUX CBOMCTB IIOBEPXHOCTEM.

[TonsipHBIE KOOPAMHATHI HA INIOCKOCTH, UX CBA3b C JEKapTOBOM CUCTEMOM KoopauHaT. Kpussie
B MOJISIPHBIX KOOpJAMHATAX (KapAMOuaa, CHupalb, JeMHUcKaTa). L{unuuapudeckue u chepudeckue
KOOpAMHATBl B TPOCTPAaHCTBE. Pa3nuyHble crnocoObl 3aJaHMs JIMHUM M TOBEPXHOCTEH B
IIPOCTPAHCTBE.

Pa3zgen 2. OCHOBBLI MATEMATHYECKOI0 aHAJIN3A

DyHKUUA



MHoecTBO BemiecTBeHHBIX drcen. Dynknus. Obnacts ee ompenenenus. CrocoObl 3a1aHus.
OcHOBHBIE A/IeMEHTapHbIe (PYHKINH, UX CBONCTBA U rpaduku. CinoxxHble 1 00paTHbIe (PYHKINU, UX
rpaduku. Knaccuduxanus GyHKuui.

IIpenen. HenmpepbiBHOCTH

YucnoBele MOCIEN0BATEILHOCTH, UX POJIb B BBIUMCIMTEIBHBIX Ipoueccax. [Ipenen uncioBoit
nocsenoBareabHoCcTU. CXOosIIMecs U pacXoAIuecs] YUCIOBbIEe NOCe0BaTeNbHOCTH. Teopema o
CYIIIECTBOBAaHUMU IMIpeJieia MOHOTOHHOW OTrPaHMUYEHHOW MOCIEAOBATENBHOCTH ((POPMYIHUPOBKA).
Yucno e. Harypampusie norapudmer. [lpemen ¢ynkmum B Touke. [lpemen ¢yHKmm B
6eckoHeuHoctu. [Ipenensr MOHOTOHHBIX (yHKUIMK. BeckoHeuyHO Manblie W OecKOHEYHO OOJbIINe
¢byHkumu B TOuke, uX cBoicTBa. CpaBHeHHe OeckOHEYHO Manbix. llopsimox ManocTu.
DKBHBaJICHTHBIE OECKOHEYHO Masble. HenmpephIBHOCTh (QYHKIMIA B TOUYKE M Ha MHOXKeCTBE. TOUKH
paspeiBa (QYHKIMM U HX Kilaccupukauuu. JIelcTBUS HaJ HENpepbhBHBIMU  (QYHKIUSMHU.
HenpepplBHOCTh OCHOBHBIX 3JIeMEHTapHbIX (yHKIUI. CBoiicTBa (PyHKIMHM, HENpPEephIBHOW Ha
OTpe3Ke: OTpPaHUYEHHOCTb, CYIIECTBOBAHWE HAWMOOJBIIEr0O W HAUMEHBIIEro 3HAYEHUH,
CYIIECTBOBaHHE MPOMEKYTOUHBIX 3HAUECHUH.

KoMmuiekcHble yucia

[lonsiTie W npeacTaBlIeHHUS KOMIUIEKCHBIX uuces. OpMbl 3amucy KOMILJIEKCHBIX YHCEI.
JelicTBUs HaJ KOMIJIEKCHBIMU YHCIIAMH.

Anddepennuanbruoe ncuuciaenne QyHKIUUA OHOM MepeMeHHOI

3agauy, MPUBOMAAIIME K TOHATHIO MNpPOW3BOAHON. OmnpexaeneHne npou3BoAHoON. [loHsATHe
byHkmK, quddepeHunpyeMoit B Touke, Aupdepeniuan GyHKIUN U €ro TeOMETPUUYECKUI CMBICTT.
[IpousBoHas QyHKIMH, €€ CMBICI B pa3IMYHbIX 3a/1a4aX. [[por3BOAHbIE OCHOBHBIX 3JIEMEHTaPHBIX
¢byukuuil. IlpaBuina HaxoxxnaeHus nmpousBofHod u nuddepennuana. IlpousBoanas cioxHON u
obpatno#t pynkumu. MaBapranTHOCTh dhopmbl nuddepennuana. [Ipumenenne nuddepennmana x
npuOMMKEHHBIM  BhumclieHusiM.  [ludbdepenniupoBanne  (GyHKIMN,  3aJaHHBIX  HESBHO,
napamerpuiecku. Touku sxctpemyma ¢yHkuuu. Teopema depma. Teopembr Poss, Jlarpanxka,
Komm, nux npumenenue. [IpaBumno Jlonurans mist packpeiTusa Heonpeaen€éHHocTel. [IponsBoanbie u
muddepeHnnansl BRICIIUX TOPSAAKOB. HewmHBapuaHTHOCTH (Gopmbl aAudGEepeHITNATOB BBICITHX
MOPSIIKOB. YCIOBUST MOHOTOHHOCTH (GYHKIHUU. DKCTpEMyMbl (QYHKLUHH, HEOOXOAMMOE YCIOBHE.
Hocratounsie ycinoBus. OTbICKaHUE HaAMOONBLUIETO0 W HAaWMEHBIIEr0 3HAYCHUH (QyHKIUWH,
muddepeHurpyeMoit Ha uaTepBaiie. McciaenoBanue BBHITYKIOCTH M BOTHYTOCTH Ipaduka GyHKINU.
Touku neperuba. AcumnrtoTsl rpaduka QyHkuuu. [loHsTHE 00 ACUMNITOTHYECKOM DPA3JIOKEHUU.
OO6mas cxema uccienoBaHus QYHKIUU U MOCTPOEHHUS rpaduka 1Mo XapakTepHbIM TOukaM. Bektop-
¢byHkus ckansgpHoro aprymenta. l['omorpad. Ilpemen u HenmpepbIBHOCTb BEKTOP-(YHKIIHH.
HuddepenunpoBanue BeKTOP-(QYHKIIMH, MEXaHUYECKUI W TeOMETPUYECKH CMBLI IMPOU3BOJHON
BekTOp-pyHKuuu. [Ipunoxenus k mexanuke. [uddepeHunan 1yru KpUBOM U €ro reoMeTpruuecKuit
cmbica. CpenHsisi KpUBU3HA KPUBOM M KpUBU3HA B TOUKe. Pajguyc M IEHTp KPUBU3HBL.

HeonpenesieHHbI NHTErpPaJI

[TepBooOpa3nas. HeomnpeneneHnHslif uHTErpan u ero cBoictBa. lcmonb3oBaHue TaOIUIIBI
OCHOBHBIX WHTErpajioB. MeToAbl MHTETPUPOBAHMS: UHTETPUPOBAHUE 3aMEHOM MEepEeMEHHOW U 1O
4acTaM, UHTETPHUPOBAHUE PAIIMOHAIBHBIX ApoOeil, TPUrOHOMETPHUYECKHUE MOJCTAHOBKH U METO/IBI
«pauuoHanmu3anuu» uHTerpanoB. IloHsTHEe «Oepymuxcs» H «HEOepyLUIUXCsS» HUHTErpajoB B
AJIEMEHTAPHBIX (QYHKLHUAX.

OnpenesneHHbIi HHTErPaJI

3azauy, IPUBOIAIINE K MOHATHIO ONPEAEIEHHOro uHTerpana. OnpenencHHblii HHTErpai, Kak
npenen uHTerpanbHoi cymMmbl. [ToHaTue o0 uHTerpupyemMoil GpyHKIUHU, GOPMYIHPOBKA TEOPEMbI
cyuiectBoBaHnus. IIpocTeiimue cBoiicTBa onpeAenéHHOro HHTErpaina, Teopema o cpeaeM. CpenHee
3HayeHue ¢yHKiuH. [Ipon3BoaHas OT ompenenéHHOro MHTErpaja Mo BepxHemy mpezeny. CBs3b
MEX]ly ONpeeN€HHBIM UHTErpaJIoM U nepBooOpasHoi ¢yHkime. @opmyna Heiorona-Jleitbuuna,
€€ TNPUMEHEHWE MJI BBIYHUCICHMS OIPENEICHHBIX HHTErpajoB. BeluMcieHHe OIpeneinéHHbIX
MHTETPAJIOB CIIOCOOOM MOJICTAHOBKM M MO 4acTsM. HecoOCTBEHHBIE MHTETpajibl ¢ OECKOHEUYHBIMU
npenenaMM M OT HEOTpaHWYEeHHBIX (YHKIMH, HMX OCHOBHbBIE CBOMcTBa. I'eomerpuueckoe



MPUIIOKEHHUE OTIPEACIEHHOTO UHTErpajia: BEIYUCICHHE TUIOMaae Gpuryp, orpaHMueHHBIX KPUBBIMU
B JICKAPTOBOW M TOJSAPHON CHCTEMax KOOPAWHAT, OOBEMOB TN MO TUIOIMIAISM TMOMEPEUHBIX
CEYCHMH U TeJ BpAllleHMs, JJIMH Iyr KPUBBIX, IUIOLIAJCH MOBEPXHOCTEN BpaiieHus. [Ipuioxenus
MHTETpaja K peleHHIO MPOCTEHITNX 33124 MEXaHUKH U (DU3UKU.

JuddepennuaibHoe HCUHCTIeHHE PYHKIUN HECKOIbKUX MePeMEeHHbIX

OyHKIIMM ~ HECKOJIBKMX  mepeMeHHbIX. OOmacte  ompemencaus. [lpemen  QyHKIUM.
HenpepsiBHOCTE. HekoTOphIE MOHATHA Tomodoruud. YacTHble mpou3BOaHbIE. VX reoMeTpudecKuii
CMBICT (I ciydasi ABYX TNepeMeHHBIX). [lonmHoe mpupamienue (yHKnuu. TeopemMa O IOJHOM
npupaunieHuu. [lonHbil quddepeHunan, ero cBi3b C YaCTHBIMH IpPOU3BOAHBIMHU. IIpumMeHeHue
nosiHOTO auddepeHuana K npuOIMmKEHHBIM BBIYUCICHUSAM. VIHBapHaHTHOCTH ()OPMBI TIOJHOTO
maddepennuana. YCioBus, nMpu KOTOPHIX BeIpakeHue P(x,y)dx + Q(x,y)dy sBiseTcs MoJHbIM
mipdepenunanom. JuddepennupoBanue ciaoxnoi ¢pyHkuuu. KacarenbHas miockocTs U HOpMab
K IMOBEpXHOCTU. ['eomeTpuyeckuii cMbici mosiHOoro auddepeHnnana. YacTHble NPOU3BOAHBIE U
nosiHble  Aud@epeHnuansl  BBICHIMX — MOPSJIKOB. TeopeMa O CMENIaHHBIX MPOU3BOJHBIX
(bopmynupoBka). @Dopmyma Teinopa. HesBubie ¢ynkuun. Teopembl  CyIIECTBOBAHHS.
HuddepenurpoBaHie HESBHBIX (QYHKIMHA. DKCTpEMyMbl (DYHKIMU HECKOJbKHX IE€PEMEHHBIX.
HeobOxomumoe ycnoBue skctpemyMma. JlocraTouHble  yciaoBUS 3KcTpemyMa.  OTbICKaHME
HauOOJBIINX M HAaUMEHBIINUX 3HAYeHUH QyHKUuU. 3agada oOpaboTku HabmoneHui. CkanspHoe
nosie. I'paavieHT QyHKIMM U €ro CBOICTBA.

KpaTtHble M1 KpMBOJIMHEHHbIE HHTETPAJIbI

3ajauu, NpUBOJALINE K MOHATHIO KPATHBIX MHTETPAIOB. JIBOMHON M TPOWHOM MHTErPAJIbI, UX
cBoricTBa. POPMYIHPOBKA TEOPEMBI O CYIIECTBOBAHMUHU JIBOMHOTO MHTErpana. Teopema o cpeaHeM
3HaYeHUH. Brluncienne KpaTHBIX MHTETPAJIOB IOBTOPHBIM UHTErpHpoBaHueM. [lepexon B 1BOHHOM
MHTErpaje K NOJSIpHBIM KoopauHaTaM. ['eomerpuueckue u (QU3MUECKUE MPUIOKEHUS ABOHHOTO
MHTETpaja. BBIYUCICHHE OOBEMOB TeJ, IUIOMAAEH M MacChl IUIOCKMX (QUIyp, CTaTHYECKHX
MOMEHTOB, KOOpAMHAT LEHTpa TKECTH M MOMEHTOB HHeplMH Iutockux ¢uryp. Ilepexon B
TPOWHOM HHTErpajge K IWIMHAPUYECKUM M cepuuecKkuM KoopauHatam. [‘eomerpuueckue u
¢bu3nyeckre NPUIOKEHUS TPOMHOIO MHTErpaja. BbIYMCIeHue 00BEMOB M MaccChl Tell, CTaTUYECKUX
MOMEHTOB, KOOPJAMHAT LIEHTPA TSHKECTH U MOMEHTOB MHEPLIUHU TEJL.

3ajayM, OpUBOJALIME K  TIOHATUSAM  KPMBOJMHEMHOro  uHTerpana.  OmnpeneneHue
KPUBOJIMHEWHBIX MHTErpajioB IEPBOTO M BTOPOTO pOJa, UX CBONCTBA, IPUMEPBI BBIYMCIICHUS.
®opmyna I'puna. YcnoBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO MHTErpaia OT IyTH MHTErPUPOBAHUS
(Tutockwmii cirydaii). Haxoxxnenue GpyHKIMM IBYX EPEMEHHBIX 10 €€ MmoaHOMY AuddepeHany.

YucaoBble 1 QYHKIUMOHAJIbHbIE PSAAbI

Yucnossie psiapl. CXOOUMOCTh B cymMMa psjga. HeoOxonumoe ycinoBue cxoauMocTh. JeicTBus
¢ psagaMu. PacxoaumMocCTh rapMOHHYECKOTO psiia. OCHOBHBIE CBOMCTBA CXOISIIUXCS PsIOB. Psansl ¢
MOJIOKUTENbHBIMU wieHaMmu. [IpusHaku cpaBHenus, [lanambGepa, Komu. OOOOmEHHBIH psa Kak
IIpUMeEp TAIOHHOTO psija. 3Hakouepenyromuecs paasl. [lpusznak Jleii6nuna. OueHnka ocraTka psja.
AGcontoTHas M HEaOCOIOTHAs CXOAMMOCTb. DyHKIMOHanbHblE psanbl. OONAaCTh CXOIUMOCTH,
MeTobl ee ompeneneHus. CreneHHsle psanpl. Teopema Abens. VHTepBan u paauyc CXOAUMOCTH
cTeneHHoro psaga. CBoiicTBa CyMMBI cTeleHHOro psaa. Psan Teinmopa u Maknopena. Pasnosxenne
¢byHKUuui B creneHHble psiabl. [IpuMeHeHne CTEeNeHHbIX PSIOB B MPUOJIMKEHHBIX BBIYMCICHUSAX:
BBIUMCIIEHUE OTPENIeNIEHHBIX HHTETPAJIOB, pemenue auddepeHnuanbHbpIx ypaBHeHUN. Paapl @ypbe
[0 TPUTOHOMETpUYECKUM cucteMaMm. DopMyssl s kodhdunrenTos psaa. Paznoxenue GyHkuni
B TpuroHomerpuueckue paasl Pypoe. Pan Dypbe g 4YETHBIX W HEYETHBIX (PYHKUHUH.
@opMyIUpOBKa JOCTATOUYHBIX YCIOBUN cXoauMocTH psanoB Dypee. Psag dypre miast GyHKUIUU C
JOOBIM MEPHOAOM. YCIOBHE MOTOUYEUYHOM CXOJMMOCTH U CXOJUMOCTH «B cpenHem». [IpuMmenenue
TPUTOHOMETpUUYECKHX psiioB Dyphe B NpUOIMKEHHBIX BbUMCIEHUSX. [IoHATHE O MPaKTUYECKOM
rapMoHu4eckoM aHanuse. Murerpan @ypee.

Pazgen 3. O0bikHOBeHHbIE TH( PepeHIHATbHbIE YPABHEHUA

JuddepennuaibHbie ypaBHEHUSA
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dusnueckue 3a1aud, npuBoIAmKe K auddepeHnuansHeiM ypaBHeHusIM. J{uddepennmansabie
ypaBHeHHUs 1nepBoro nopsaka. [Tonstue o6 oOmeM u 4acTHOM pemeHud. VHTerpanbHble KpUBBIE.
Hauaneheie ycnoBus. 3anaya Komm. TeopeMa cyiiecTBOBaHUS U €IMHCTBEHHOCTH PELICHUS 3a1a4U
Komm. OcHOBHBIE KIIacChl ypaBHEHUH, MHTEIPUPYEMBIX B KBaJApaTypax: C pa3AeislOLIMMUCS
NEepEeMEHHBIMH, OTHOpOAHbIe M JjuHeiHble. [lonsTne 06 ocobom pemenuun. [lone HampaBieHuit
maddepennnansHoro ypaBHenus. M3okmuHbl. [lpunoxenuns muddepeHInanbHbIX ypaBHEHUN
MEPBOTO TOpSAKa B pa3iIuyHBIX oOmacTsx Haykd. JuddepeHnuanbHble YpaBHEHHS BBICIINX
nopsiakoB. OOmiee u uactHoe pemienue. 3amada Kommum. ITloHstHe 0 KpaeBbIX 3amadyax s
maddepeHInaNnbHbIX ypaBHEHUH. YpaBHEHUs, JOIYCKAIOMIME MOHIWKEHHE Nopsaka. [Ipumeps
npuMeHeHus T depeHaTbHBIX YpaBHEHUH B HayKe U TexHuke. JInneinsie nuddepeHnuansHbie
yYpaBHEHHUs, OJHOPOJAHbIE U HeoaHOpoaHble. [loHsTHEe oOmero pemenus. CBONCTBA UX PELIECHUM.
JluneitHo He3aBucuMble pemieHus. Crpykrypa oOmero pemieHus. JIMHEWHbIE OJHOPOJHBIE
mudpdepeHuranbHble  ypaBHEHUS BTOPOrO TMOpsSAKa C MOCTOSHHBIMU KO3 duuueHtamu.
XapakTepuUCTUYECKOE YpaBHEHWE. 3amuch OOMIET0 pEHIeHUS B 3aBUCHMOCTH OT KOpPHEH
XapakTepucTUUecKoro ypaBHeHHs. CTpykTypa oOLIero peueHus JUHEHHOro HEOJHOPOJIHOTO
ypaBHeHUsA. Teopema 0 HAJIOKEHUU PELICHHI. YPAaBHEHUS C MPABOM YaCThIO CIEHHAIBLHOTO BHJA.
[IpunokeHnst K ONHUCAHUIO JIMHEHMHBIX MoJened. MeTton Bapualuu IPOU3BOJIBHBIX NOCTOSIHHBIX.
Jluneitnsle nuddepeHiranbHble ypaBHEHUS ¢ TOCTOSTHHBIMU KO3 UIIMEHTAMU BBICIINX HOPSIKOB.

Cucremsbl 1 PepeHIHAIBHBIX YPABHEHU

Hopmansaas cucrema muddepeHnnanbHbIX ypaBHEHHI. ABTOHOMHBIE CHCTEMBI. BekTopHas
3allMCh HOPMAJIBHON cHUCTeMBbl. ['eomeTpuyeckuii cMbIca pemeHus. Pa3zoBoe MPOCTPAHCTBO
(rtockocTh), pazoBas KpuBas. [IpunoxeHust B JMHAMUKE CHCTEM MaTepHaJbHBIX TOUYEK, B TEOPHH
aBTOMAaTUYECKOTO yIpaBjieHHs, B Ouosornu M T.N. 3agadya Komwu ans HOpPMajabHOM CHCTEMBI
muddepeHunanbHbIX ypaBHeHUH. Teopema cyniecTBOBaHUS M €AMHCTBEHHOCTH PELICHUS 3aJad
Komm. Meroa uckiroueHus Al pelieHuss HOPMaIbHBIX CUCTEM JU(QPepeHINanbHbIX yPaBHEHUH.
Cucrembl JMHEWHBIX AuddepeHIMaIbHBIX YpPaBHEHUM, CBOWCTBA pelIeHHW. PerieHue cucrem
JUHEWHBIX MU PEepeHIINMATBHBIX YPAaBHEHHUM C IMOCTOSTHHBIMH KO3 PUITHECHTAMHU.

Pasznen 4. [luckpernasi MareMaTuka

DNeMEeHTBl TeOpuu MHOXKeCTB. Jlmarpammbl Diiniepa — BeHHa. DJeMEHTHI KOMOMHATOPHUKH.
bynesa anreOpa, ¢ynknum anreOper soruku. IlommHom JKeramkumna. AnreOpa MHOMKECTB.
DOnemeHTBl Teopuu TpadoB: ompeaencHue, BUIbI TrpadoB, omepauud Haja rpadamu. Marpuna
CMEKHOCTH.

Pa3nen 5. Teopusi BeposiTHOCTEH € 3JIEMEHTAMH MATEMATHYECKOH CTATHCTUKH

Cayuaiinble cOObITHS

[IpenMer Teopuu BEpOSATHOCTEH. 3HAUYEHUE Kypca TEOPHM BEPOSITHOCTEHM M MaTEeMaTHYECKON
CTaTUCTUKM B  IMPO(ECCHOHAILHOW NOArOTOBKE M  NPO(ECCHOHAIBHOM  JesTeIbHOCTH.
OpueHTHpPOBOYHAs OCHOBAa JEMCTBUM 1O MPUMEHEHHIO BEPOSTHOCTHO-CTATUCTUYECKUX U
CTOXAaCTHMUECKUX METOJOB B PpEIICHUH MNpUKIAAHBIX 3anad. Kiaccudukamus coObITHIA
IIpocTpaHCcTBO 3neMeHTapHbIX cOObITUH. Anrebpa coObiTuil. IloHsATHE CciydalfHOrO COOBITHS.
OTHOcHUTENbHBIE YaCTOTHI. 3aKOH YCTOMYMBOCTH OTHOCHUTENBHBIX 4acTOT. CBsA3b MEXAY
BEPOSATHOCTBIO M OTHOCHUTENbHOM wactoToil. IloHsTHE BeposTHOCTH coObiTHs. Kiaccuueckoe u
reoMeTpuueckoe orpezeneHue BepostHocTH. KomOuHatopuka. HemocpencTBeHHOE BBIYHMCICHHE
BeposATHOCTH. [loHsATHE 00 aKCHOMAaTHYECKOM MOCTPOEHHUH TEOPUM BEPOSTHOCTEH. DieMeHTapHas
TEOPHUs BEPOSATHOCTEH. MeToAbl BBIYMCIIEHHsS BEpPOSTHOCTEH. TeopeMa O IMOBTOPEHUH OIBITOB
(cxema bepuynnn). HauepostHeiias yactoTa npyu NOBTOPEHUH OTIBITOB.

Cay4aiiHble BeJTHYMHBI

CrnygaiiHble BETUYHMHBI U 3aKOHBI UX paclpeneneHusl. JJucKkpeTHble 1 HENpEephIBHBIE CITydaliHble
BennuuHbl. Psan pacnpenenenus. DyHKUUA paclpenecsieHus, IUIOTHOCTb pPaCHpeNeleHus, HX
B3aMMOCBS3b U CBOWCTBA. BeposATHOCTH MonafaHus CilydallHOW BEIWYMHBI HA JAHHBIM UHTEPBAI.
UucnoBble XapaKTEpUCTUKHU CIy4alHBIX BEJIWYUH. MaTemaTudeckoe OKUIAHUE U €ro CB3b CO
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cpeaHUM apupMeTHYecKUM (3aKoH OosplMx wucen). Jucmepcust W cpenHee KBaIpaTHUECKOe
OTKJIOHEHHME cllydailHOW BenuuuHbl. Pacnpenenenue Ilyaccona. buHOoMuanbHOE pacrpeneseHue.
HopmanesHOe pacrnipezesieHue, €ro CBOMCTBA, YCIOBHUsSA, IPU KOTOPBIX OHO BO3HMKAaeT. YHCIOBBIC
XapaKTEepUCTUKH HOPMaJbHOTO 3aKkoHa. @yHkuus Jlaruiaca. BeruucieHne BEpOSITHOCTH NONAJaHUs
CIIy4aiiHOM BEJIMYMHBI HA 3aJJaHHBI MHTEPBAJ B Cllydae HOPMAIBHOTO pacnpeneneuus. [lonarue o
JIBYMEPHOM HOPMAaJIBHOM pacnpezneicHuu. [IoHsATHe 0 pa3aruHbIX GopMax 3aKOHA OOJBIINX YHCEIL.
Teopems! bepuymnu u Uebsimesa. LlenTpanshas npeaenbHas teopema JIsmyHosa.

DJIeMeHThl MaTeMATHYeCKOl CTATUCTHKHU

['enepanbHas COBOKYIMHOCTb M BblOOpKa. BapuaumonHsi psii. I'mctorpamMma, sMnupuyeckas
GbyHKIUS pacnpeneneHus, BEIOOPOYHOE CpeaHee W Aucrepcus. TodedHble OIEHKH HEW3BECTHBIX
rapaMeTpoOB paclpeIeICHHs 10 BEHIOOPKE M UX XapaKTEPUCTUKU: HECMEIIEHHOCTh, YPPEKTUBHOCTD,
COCTOSITEIIBHOCTh. MEeTO /bl MOTY4€HHUsI TOUEUHBIX OLIEHOK: METOJ] MaKCUMAJIBHOTO IIPaBI0TIOa00uS,
METOJI HAMMEHBIIMX KBAaJpaToOB, METOJ MOMEHTOB. IHTepBanbHble OLICHKH. HTEepBambHOE
OLICHUBAHHE [TAPAMETPOB HOPMAJILHOTO PACTIPEICIICHMUS.

[TonaTre O CTaTUCTHUYECKOHW THUMOTE3e M 00Ias cxema, OCHOBHBIE METOJBI €€ MPOBEPKH.
Ommbku 1-ro m 2-ro pona. Pemaromast mpouenypa. MougHocTs kputepus. JloBeputenbHbie
obnactu. Kputepun npoBepKu rumnores.

Cucrema n1Byx ciiydaiHbIX BenuduH. DyHKIMOHANBHAsA, CTAaTUCTUYECKAass M KOPPEISUOHHAS
3aBUCUMOCTH  MEXAY BEIMYMHAMHU. OJIEMEHThl KOPPEISLUMOHHOrO  aHanu3a. JIuHeWHbIi
perpeccuoHHbIN aHanu3. OCHOBHBIE CBOMCTBA perpeccuu. OIEHKH MapamMeTpoB PErpecCHOHHOU
MOJIENIA 0 METOJly HAaMMEHBIIMX KBAaJAPATOB M CBOWCTBA ATHUX OIECHOK. YPaBHEHHUS JIMHEHHON
perpeccun. TecHOTa CBS3M U €€ olleHKa Mo KodhuuueHTy Koppemnsuuu. [loHsTiue o HenmuHeNHHOM
perpeccun. KoppensunonHoe oTtHomeHue. OrnpeneneHrne NapaMeTpoB HEIMHEWHBIX YpPaBHEHHU
perpeccu METOIOM HaUMEHBIINX KBAJIPaTOB.

4.2. ConepxaHue JeKIUii

Ounas popma o0yueHust

Ne N Konuuects | ITpaktuyecka
KpaTKoe COACPIKAHUC JICKIUH
/11 0 JacoB s1 IOATOTOBKA

3HayeHue Kypca MaTeMaTHKH B NPO(EeCCHOHATIbHON MOJATrOTOBKE U
npodeccHoHaNbHOM fedrensHOCTH. [loHsATHE MaTeMaTHYecKoro
MO/ICIMPOBAHUS, METOJIa M aJrOPUTMa pelleHus 3a1ad. DJIeMEHThI
MaTeMaTtuyeckoi  joruku. Marpunbl. OCHOBHbIE  HOHATHS, 2
neWicTBus Haj MaTpunamu. OnpenenuTenu 2-1o U 3-ro HOpsIKOB U
uX cBoiictBa. MwHOpPHl W  anreOpandeckue  JOMOJTHEHHUSL.
Paznoxenue onpenenutens 1o crpoke (ctondiy). OOparHas
Mmarpuna. Panr marpuisl.

Cucremspl I1ByX M TpeX JIMHEWHBIX YpaBHEHHH. MaTpuuHas 3aluch
CUCTEMBl JIMHEMHBIX YypaBHEHUM U €€ peuieHue. Teopema
2. | Kponekepa-Kanennu.  HccinenoBaHue — COBMECTHBIX — CHUCTEM 2 +
JIMHEWHBbIX YypaBHeHMH. basucHeie pemenus. Meron Iaycca.
Dopmynsl Kpamepa.

Cucremsnl KOOpJAUHAT Ha IJIOCKOCTHU U B HNPOCTPAHCTBC. BCKTOpBI.
JInHelinbie onecpanvi HaJl BECKTOPAMH. HpOCKHI/Iﬂ BCKTOpPa Ha OCb,
CBOMCTBaA MMPOCKINH. IlonsTue JIMHENHOTO MMpOCTPAHCTBA.
KOOp,Z[I/IHaTLI BCKTOpaA. JIuneitHo HC3aBUCHUMBIC BCKTOPEI.
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Paznoxxenue BekTopa B mpsiMoyrojibHoM Oaszuce. Hampasmstomue
KOCHUHYCBI U IJIMHA BCKTOPaA. JInnelHbIe ornecpanr Hala BEKTOpaMH
B KoopauHaTtHOW (Qopme. Jlemenne oOTpe3ka B 3aJaHHOM
OTHOIICHUH.

CkanspHoe mpousBesneHue BeKTOpoB. CBoilcTBa  CKaJIsipHOTO
MPOU3BEICHUS, (PU3MUECKUI CMBICH, BBIpAXKEHHE B KOOPIMHATHOU
dopme. [lnmHa BEKTOpa U yrojl MEXAy ABYMS BEKTOpaMu. Y CIOBHE
OPTOTOHAJILHOCTH JIByX BEKTOpOB. [IpuMeHeHHe CKalspHOTO
MPOM3BEACHNUS B PELIEHUU NPUKIATHBIX 3agady. BekropHoe
MIPOM3BEACHUE  BEKTOPOB, €ro  CBOWCTBA, BBIPAKEHUE B
KOOpIUHATHOH ¢opMe. VYcCIoBUE KOJUIMHEAPHOCTH BEKTOPOB.
@u3NYEeCKUN CMBICI BEKTOPHOTO Ipous3BeneHus. [lonartne o
CMEIIAaHHOM TMPOU3BEJCHHUH, BbIpaXX€HUE B KOOPAMHATHOM (opMe.
[IprMeHeHre BEKTOPHOTO U CMEIIaHHOTO MPOU3BEICHHUIA.

VYpaBHEeHHsI JIMHHA Ha IUIOCKOCTH. IloysipHBIE KOOpIMHATBI HaA
IJIOCKOCTH. DOpMBI ypaBHEHHMS MpPAMOW Ha IUIOCKOCTH. YTOJI
MEXY MPSIMBIMH. Ycnosus apauIeIbHOCTU u
MEPIEHIUKYISIPHOCTH NMPSAMBIX. Y PaBHEHHE ITy4Ka MPSMBIX.

KpuBsie BTOpOTO TOpSIAKA: OKPYKHOCTBH, JJUIWIIC, TUNepOoIa,
napabojia, UX T€OMETPUUYECKHE CBOWCTBAa M ypaBHEHHs. PemieHue
3azad.

[ToBepXHOCTH U UX ypaBHEHHS. YPaBHEHHS MIIOCKOCTH U MPAMOI B
MPOCTPAHCTBE. VYron MEXY MIJIOCKOCTSIMH. Ycnous
MapajulelbHOCTH M MEPHEHAUKYISIPHOCTH  IUIOCKOCTEH.  YTOJ
MEXAy TMpsAMbIMH. B3anMHOe pacroyio)keHue MpsSMbIX B
MIPOCTPAHCTBE. YTOJI MEXAy MpsAMOil U MockocThio. [loBepxHOCTH
Broporo mopsaka. Llwmaapuyeckue mnosepxHoctH. Cdepa.
Ommuncouna. ['mnepOomounsr. [lapabosmonasl. ['eomeTrpuueckue
CBOMCTBa 3TUX MOBEPXHOCTEH, UCCIeq0BaHHEe UX (HOPMBI METOIOM
CEUYCHU.

MHoXxecTBO BemiecTBEeHHbIX 4ucel. @DyHkmusa. OO6macth ee
onpenenenus. CnocoObl 3amanus. Krmaccuduxanms GyHKIMA.
[TonspHble KOOpAWMHATHI Ha IIOCKOCTH. KpuBBIE B TOJSAPHBIX
koopauHaTtax. Cnoxnast (yHKuusi, obpaTHas (QyHKIUS, HESBHAS
byHkusa, mnapamerpudeckd 3adaHHas  ¢GyHkius. OCHOBHBIE
syieMeHTapHble QYHKIMH, UX CBOWCTBA U rpaduKy.

YucrnoBele HOCJIE10BATEIbHOCTH. [Tpenen YK CIIOBOM
MIOCJIENOBATENBbHOCTH. CXOAAIMECS M PacXOIAIIMEcs YNCIOBBIE
nocienosarenpHocTd.  IlpusHakm  cxogumoctu.  Yumcno  e.
Brruncnenue npenenoB 4MCIOBBIX NocienoBarenbHocTed. [Ipenen
¢byHKkIMM B TOuYKe, Ha OeckoHeuyHocTH. ['eomerpuueckas
wumoctpanus. OxHocTopoHHUE npeaensl (GyHkiuid. beckoHeuHO
Maible QYHKIMH, UX CBOMCTBA. beckoneuHo Oosbiine QyHKIMH, UX
CBSI3b C OECKOHEYHO MaJIbIMU (DYHKLUSMHU.

10.

Teopembl 0 cBsi3u (PyHKIMM, HMEOLIEH mTpenen, ¢ OSCKOHEYHO
Manoit  ¢yHkuueil.  OCHOBHbIE  TEOpeMbl O  Ipejenax.
HeonpeneneHHocTn M METOABl MX pacKkpbITHs. Beruncienue
OJIHOCTOPOHHUX IpenenoB. Teopembl 0 NPENeNbHOM NEPEXOJE B
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HepaBeHCTBaX. 3ameydaresbHbie Tpeaebl. CpaBHeHHE OECKOHEYHO
MaJbIX (QYHKIMH. DKBUBAJICHTHBIE OECKOHEYHO MaJible (PYHKITHH.

11.

HemnpepsiBHOCTh (yHKIIMKA B TOYKE M Ha MHOXeCTBE. TOYKH
paspeiBa (yHKiMH W wux Ki1accudukanmm. JleWictBus  HaL
HEeNpepbIBHBIMU  (QYHKIMAMU.  HenmpepbIBHOCTP ~ OCHOBHBIX
aneMeHTapHbIX (yHknuid. CBoiicTBa (DyHKIMH, HENPEpPHIBHON Ha
OTpE3KE.

12.

ITonsartne n MNpEaACTAaBJICHUA KOMILJICKCHBIX YHUCCII. (DOpMBI 3allucu
KOMIIJIICKCHBIX YHUCCII. I[CI\/'ICTBI/H[ HaJa KOMIIJIEKCHBIMHA YHCJIaMU.

13.

3ajaun, TPUBOMASAIIME K TOHSATHIO TPOU3BOJHOWU. OrmnpeseneHue
npou3BogHOM  ¢yHkuMH B Touke. OCHOBHBIE  IpaBuiIa
mudpdepenurpoBanus GyHkuui. [IponzBoanas cioxHOW QYHKIMH.
[Ipous3Bo/iHbIE OCHOBHBIX D3JEMEHTapHbIX (yHKUIUH, TalbnuIa
Mpou3BOJHbIX. [Ipom3BojgHas HEABHOM M NapaMeETPUUYECKH
3aJlaHHOM (PyHKUIHU.

14.

Huddepenunan ¢yuknun. ['eomerpuyeckuii cmbicia. CBs3b C
MIPOM3BOTHOM. CaoiicTBa MIepPBOTO nuddepennnana.
l'eoMeTpruuecknii. W MEXaHWYECKUH  CMBICH  MPOU3BOJHOM.
YpaBHEHUS KacaTeJIbHON U HOPMaJIH K IJIOCKOW KPUBOM.

15.

[IpousBogubie u  auddepeHMansl  BBICIIUX  MOPSIKOB.
HeunBapuantHocTh popmbl mudpepeHnInanoB BEICHIMX MOPSIKOB.
MexaHW4ecKuil CMBICH MPOU3BOJHOM BTOpOro mopsiaka. Bropas
MPOM3BOJIHAS TIApaMETPUUYECKH 3aJaHHOW (GYHKIMM U HESIBHOU
¢byakuun. OcHOBHBIE TeopeMbl AU EepEeHITNaTFHOTO HCUNUCICHUS
JIEMCTBUTENILHOM MEpEeMEHHON U UX puMeHeHue: Teopembl depma,
Pouis, Jlarpanxa, Komu. Ilpasuiio Jlonurans.

16.

[Tpumenenne muddepeHIaTbHOT0 HCYUCICHUS U HCCIICI0BaHMSI
GYHKIMH ¥ MOCTPOCHHUS MX TPauKOB. YCIOBHS MOHOTOHHOCTH
GbyHKIMU. DKCTpeMyMbl (YHKIIUH, HEOOXOJAMMOE W JI0OCTATOYHOE
YCIIOBHSI CYIIECTBOBAHUS IKCTpeMyMa. OThICKaHHE HAUMEHBIIIETO U
HaumOomblIero 3HadeHui ¢ynkuuu, auddepeHpyemoir  Ha
otpeske. MccienoBanue BBITYKIOCTH (QYHKIUH. Touku meperuoa.
JlocTaTouHOE  YCIIOBME  CYIIECTBOBAaHHMS  TOYKH  IIeperuoa.
AcumnTotel rpaduka Qynkimuu. OOmas cxema HCCIEIOBaHUS
GbyHKIIMYU ¥ TOCTpoeHUs ee rpaduka. [Ipumepsl.

17.

IlepBooOpa3znas ¢ynkuus. HeonpeneneHHbIi HMHTErpal M €ro
cBoiictBa. Tabmuma wuHTErpanoB. MeToapl HHTETPUPOBAHUSA:
HENOCPEACTBEHHOE MHTErpUpoBaHue. MeToJ 3aMeHbl NIEPEMEHHOMN
B HEONPEJECICHHOM MHTErpaje U NHTETPUPOBAHUE 110 YaCTSM.

18.

PaznoxkeHne  palMOHANbHBIX  JIpoOei Ha  I[POCTEHIIME.
WuTerpupoBanue panMoHaNbHBIX (yHKUMH. VHTerpupoBaHue
UppalMOHAIBHBIX (YHKIUN (CTENEHHbIE M TPUTOHOMETPUYECKHE
MOJICTAHOBKHU), TPUTOHOMETPUYECKUX (YHKUMN. YHUBEpcanbHas
TPUTOHOMETPUYECKAs I10JCTAHOBKA.

19.

3&,[[&111/1, NPpUBOAAIINUC K TOHATUIO OINPCACIICHHOIO0 HWHTCIrpaia.
OHpeZ[eHeHHLII‘/’I HHTCETpall. TeopeMa CYILICCTBOBAHUA
ONpCACIICHHOI'O HMHTCIpajid. CsolicTBa ONPCACICHHOI0O MHTCTpaAjiad.
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[IpousBosiHas MHTErpana IO BEPXHEMY IEPEMEHHOMY IpeEreny.
®opmyna Herotona-JleiOnuna. MHTerpupoBaHue Mo 4YacTsiM U
3aMeHa IePEMEHHOM B OIpenereHHOM HHTerpajie. OnpeeneHHbli
WHTETpaJ OT HEYETHOW M YETHOW (YHKIHUU TIO0 CHUMMETPUYHOMY
npoMexyTky. HecoOcTBeHHbIE HHTErpaipl ¢ OCCKOHEYHBIMU
IIpe/iellaMi UHTETPUPOBAHMSI U OT HEOTPAaHUUEHHBIX (PYHKIIHH.

20.

[IpunoxxkeHne  ONpPENENEHHOTO  MHTErpajga K PELICHUIO
F€OMETPUUECKUX M (U3NYECKUX 3a/ad: BBIUMCICHHE IJIOLIAAU
IUIOCKON (Uryphl, JJIMHBI JYrM KPUBOMW, IUIOLIAAW HOBEPXHOCTH,
oO0bema Tena BpalleHus, paboThl, IaBJIECHUS, CTaTHCTUYECKUX
MOMEHTOB, IIEHTPa TSHKECTU INIOCKON (QUTYpHI.

21.

OyHKIUM JBYX JIEHCTBUTEIBHBIX TEPEMEHHBIX, CIIOCOOBI HX
3amanus. O6nacth ompeneneHus. JIMHUM ypoBHS (YHKIMHM JBYX
nepeMeHHbIX. YacTHble NPOU3BOJHBIE MEPBOrO TMOpPSAAKa, UX
reomeTpuueckuii cmbich. [lomuerit muddepeHuan, ero cBsi3b C
YaCTHBIMU TPOU3BOAHBIMU. HBapuaHTHOCTH (DOPMBI MOJIHOTO
mipdepenunana. [IpuOnrkeHHbIE BBIYHUCICHUS C  [TOMOIIBIO
nepBoro nuddepennmana.

22.

[IpousBonubie n nuddepeHranbl BeICIIMX MOpsaKoB. Teopema o
CMEILIaHHbIX MPOU3BOAHBIX. KacaTenbHasl INIOCKOCTh U HOpMalb K
MIOBEPXHOCTU.  DKCTPEMyMbl ~ (YHKIMM  JIBYyX I€PEMEHHBIX.
Heob6xomumoe ycnoBue »skcrpemyma. JloctarouHoe — yciioBHeE
skcTpeMyMa. OTbICKaHME HAaUMEHBIIMX M HAWOONbIIUX 3HAYCHUH

byHKINA.

23.

3agauu, TPUBOIAIINE K MOHATHIO JBOMHOIO MHTErpana. /[BoiHOM
WHTETpaJI, €ero ompejaeieHrue. Teopema CylecTBOBAaHUS JIBOWHOTO
unterpayia. CBOWCTBa, TeOpeMa O CpeIHEeM 3Ha4YCHHH. BoruucieHue
NBOMHOTO wWHTerpana. llepexom K TMOJSPHBIM  KOOPJIMHATAM.
[Tpunioxennsi JBOMHOTO MHTErpaa.

24,

3ajaya O BBIYMCIEHUU PabOTHI mepeMeHHo#l cuiibl. OnpeneneHue
KpUBOJIMHEWHOT0  HWHTErpana mo koopauHaTam. CBOMCTBa,
Boruncnenue. @®opmyna ['puna. VYcioBus  HE3aBUCUMOCTH
KPUBOJIMHEWHOTO  MHTErpajla 1O  MNyTH  HHTETPUPOBAHUS.
Haxoxnenue ¢QyHKIMKM JBYX TMEPEMEHHBIX IO €€ MOJHOMY
muddepennuuany. IlpunokeHus KpUBOJIMHEWHOTO  HMHTErpala
BTOPOTO poJa.

25.

YucnoBele psAapl, CyMMa psfa, CXOAUMOCTb M PacXOgUMOCTb.
HeoOxoanmeie yCIIOBUSA CXOJUMOCTH. Pan Hupuxie.
I'apmonunuecknii psa. Psag reomerpuueckoit nporpeccun. CoicTBa
CXOIALIUXCS PANOB. PAnbl ¢ MOJIOKUTENBHBIMU WieHaMU. [Ipu3naku
cpaBHeHMs psanoB. Ilpusnak [lanambepa. VHTerpanbHbIil IpU3HAK
Komm.

26.

3nakouepenyromuecs paasl. [Ipusnak Jleitbuuna. AOcomtoTHasd,
yciaoBHas cxoaumocTh. CreneHHele psafsl. Teopema AGens.
WHTepBal ¥ paguyc CXOAMMOCTH CTENEHHOro pspa. CpoiicTBa
CyYMMBI  CTENIEHHOIO  psia:  HENPEpPBIBHOCTb,  IOYWICHHOE
middepenuupoBanne u wuHTerpupoanue. Psaasr  Teitnopa wu
Maxksiopena. Paznokenue snemenTapHblx GyHkumii B psia Teiinopa
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n B pax MaxknopeHa. IlpuiiokeHHE CTENEHHBIX pPSIAOB K
PUOJIMKCHHBIM BBIYMCIICHUSIM HHTETPAJIOB.

27.

3aiaun, MPUBOASIINE K MOHATUIO TUPPEPCHINATHHBIX YPaBHCHHHA
(AY). Hopsmox Y, pemenue Y mepBoro mopsiaka. Hawanbhbie
ycioBusi, oOliee pelieHue, 4yacTHoe pemieHue. 3anada Komm.
Teopema cymiecTBOBaHHS M €IMHCTBEHHOCTH PELICHHUS 3aJad
Komm. JIY I|-ro mopsiaka ¢ pasznensiroliMMucs [epeMEHHBIMU.
Onnoponnsie JI.Y. mepBoro mopsiaka. Jluneiinsie [[.Y. mepBoro
nopsanka.  YpaBHenue . bepuymu.  I[lome  HampaBiieHMid.
N30oKiMHbI.

28.

JY Btoporo mopsinka. HauanpHble ycioBus, 0O0Iee pelieHue,
yacTHoe pemienue. 3agada Komm. J{uddepennuanbubie ypaBHEHUS
BTOPOTO MOPS/IKA, JOMYCKAIOIINE MOHWKEHHE NopsAaka. JInHeiHbIe
ompHoponHble nuddepennnanbupie ypaHenus (JIOJY) Brtoporo
nopsanka. JIMHEMHO HE3aBUCUMBIE M  3aBHCHMBIE  PEIICHHUS.
Onpenenurens BpoHckoro, ero cpoiictBa. Teopema o CTpyKType
obmero pemenus JIOJY. O6mee pemenne JIOHAY ¢ mOCTOSIHHBIMU
ko3¢ dunmentamu. JIunelnsle HeoJHOPOIHBIE AU depeHIaTbHbIE
ypaBHenus (JIHIAY) BTtoporo mopsiaka ¢  MOCTOSTHHBIMH
ko3 durmentamu. Teopema o CTpyKType oO0I1iero pemeHus. Metoa
BApUALIMM TPOU3BOJIBHBIX MOCTOSIHHBIX. OTBICKAHME YACTHOIO
pewennst JIHY co cnemumanbHbIM BUIOM IpaBoM yacTth. Teopema
0 HAJIO’KCHUU PENICHUIN

29.

[Ipeamer Teopum BeposTtHocTed. Kiaccudukamus coOBITHIA.
Knaccnyeckoe W CTaTUCTHYECKOE ONPEICICHHUS BEPOSTHOCTH
COOBITUS.  3aKOH  YCTOMYMBOCTH  OTHOCUTEIBHBIX  YacTOT.
['eomeTpuyecKkre BEpOSITHOCTH. DIIEMEHThI KOMOWHATOPHKH.

30.

Teopembl cil0)KeHHs BEPOATHOCTEN U CIEICTBUS U3 HUX. Y CIOBHAA
BEPOSITHOCTh. TeopeMbl yMHO>eHUsi BepositHocTed. dopmyna
nojiHoM BepoATHOocTH. Cxema bepnymiu. ®opmynsl Jlannaca u
Ilyaccona.

31.

JluckpeTHble CllydailHble BEJIMYMHBL. 3aKOH paclpeieseHus,
byHKIHSA pacrpeaeseHus. Yucnosbie XapaKTEPUCTHUKHU.
bunomuansubiii  3akoH. 3akoH Ilyaccona.  HemnpepniBHbIE
ciy4ailHple BeIMYMHBbL. @DYHKIUS IJIOTHOCTU paclpeleieHus
BeposTHOCTe.  YucioBble  XapakTepucTuku. PaBHOMepHOe,
MOKa3aTelbHOE U HOpMaibHOE pacnpenenenus. I[lonarue o
pas3nuuHbIX (popmax 3akoHa Oonpiiux ymucen. Teopema bepnymiu
UYeOsbimeBa. L{enTpanpHas npeaenpHas Teopema.

32.

I'enepanbHas COBOKYIHOCTb, BBIOOpDKA, BapHAllMOHHBIA P
I'ucrorpamma, SMIOHpUYEcKast byHKIMS ~ pacrpenereHHs..
CraTucTudeckue OIEHKM MapaMeTpoB. TpeOoBaHHS K OIICHKaM.
DOMIUPUYECKHUE OIEHKA MAaTEMaTHUYECKOTO OKUJAHUS U JUCTIEPCHH.
WuTtepBanibHOE olleHWBaHWE. JloBepHUTETbHBIE WHTEPBANBI IS
MaTeMaTU4eCKOTO OXXKHMJAHUS W AUCTIepcuu. 3aaada o6 oObeMme
BBIOOPKH.

[IpoBepka cTaTUCTHYECKUX THUMOTE3: 1) O 3aKOHE pachpeneieHUs
ClIydailHOUM BENIMYMHBI; 2) O Pa3IMYUH B OLIEHKAaX MapaMeTpoB; 3) o
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IIPUHAUIEKHOCTH BBIOOPOK OJHOM TI'€HEpaJbHOM COBOKYIHOCTH.
CratucTuueckue KpUTEpUHU TPOBEPKU  THUIOTE3:  KPUTEPU
[Tupcona, Konmoroposa, CteroieHra.
HTtoro 10%
3aouHas popma o0yueHusn
[Ipaktn
Komnnue P
No . yeckas
Kpatkoe conepxanue neKnuin CTBO
/11 HOATOTO
4acoB
BKa
BBenenue B qucuuIuiHy, Bblada 3aaHUM 17151 BBIIOJIHEHHS] KOHTPOJIbHOU
paboTel. 3HaUEHUE Kypca MaTeMaTUKU B MPO(ecCnOHaIbHOM MOATOTOBKE U
npodeccuoHaNBHOU fesiTeTbHOCTH. OpUEHTHPOBOYHAS OCHOBA JACHCTBUIN
10 IPUMEHEHUIO MATEMATHKH B PEILICHUH NPUKIIAHBIX 33/1a4; TOHATUS
MaTeMaTHYECKOr0 MOJIEIMPOBAaHM, METOJIA U AJITOPUTMA PELICHUS 3a/1a4.
DneMeHTbl MaTeMaTUYECKOM JIOTUKH; HE0OX0IMMOE U JOCTaTOYHOE +
1. | ycnoBus. CUMBOJIBI MaTEMaTHUECKOM JIOTUKH, UX UCIIOJIb30BaHHUE. 1

Marpuiibl. OCHOBHBIE TOHATHS, IEUCTBUS HaJ MaTpuiaMu. OnpeaeanuTenn
2-10 1 3-TO MOPSAJIKOB U UX CBOMCcTBa. MUHOPHI U anredpanyueckue
nonojiHeHus. Pa3noxxenue onpenenuTesns o crpoke (ctonoiy). OoparHas
Marpuua. Panr matpuipsl. CUCTEMBI JBYX U TPEX JUHEHHBIX YPAaBHEHUI.
MartpuuHas 3a1uch CUCTEMbI JMHEHHBIX YPAaBHEHU U €€ pelieHue.
Teopema Kponekepa-Kanemnu. UccnegoBanne COBMECTHBIX CUCTEM
JMHEWHbIX ypaBHeHUH. basucHeie pemenus. Meton [Maycca. @opmysisl
Kpamepa.
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CucremMbl KOOpAMHAT Ha IJIOCKOCTH U B IIpocTpaHcTBe. BekTopsl. Ilonarue
JIMHENHOTO npoctpancTBa. KoopauHarsl BekTopa. JIMHEMHO HE3aBUCHMBIE
BeKTOpHL. [IpsmoyronbHblil 6a3uc. PaznokeHue BeKTopa B IPSIMOYrOJIbHOM
O0asuce. Hampapisromue KOCHHYCHI W JUIMHA BeKTtopa. JIuHeWHbIe
oTiepanuy HaJ BEKTOpaMU B KoopauHaTHOW (opme. JleneHue orpe3ka B
3aJaHHOM oOTHomeHuu. CkansipHOoe mpou3BefeHHe BeKTopoB. CBoiicTBa
CKaJSIPHOTO  NpPOM3BEAEHUS, (U3NYECKUH  CMBICI, BBIPAXKEHHE B
KoopauHaTHOU (opme. [liMHa BEKTOpa M Yroj MeXay JABYMsI BEKTOpaMHU.
VYcnoBue OpPTOTOHAIBHOCTH JIBYX BEKTOPOB. [IpuMeHEHHE CKalIApHOTO
IIPOU3BE/ICHUS B PELICHUM IPUKIAAHBIX 3a/1a4. BekTopHOE npousBeneHue
BEKTOPOB, €r0 CBOMCTBA, BBIpAKEHHE B KOOPAMHATHOU ¢opme. YcioBue
KOJUTMHEAPHOCTH BEKTOPOB. Du3nYeCKuit CMBICI  BEKTOPHOTO
npousBeneHus. [IoHATHE O CMEmaHHOM NPOW3BENCHHMM, BBIPAKEHHE B
KoopauHaTHOH  Qopme. IlpuMeHeHHe BEKTOPHOIO M CMEIIAHHOTO
ITPOU3BEICHUI.

+

3agaur, OpUBOIAIIME K TOHATHIO TNpou3BoaHOW. OnpeneneHue
MTPOU3BOTHOM GbyHKIIII B TOYKE. OcHOBHBIE IpaBuiIa
mupdepenurpoBanus  QyHkumid. [IpousBojmHas ClHOXKHOW — (QYyHKIUH.
[IpousBoiHBIE ~ OCHOBHBIX  JJIEMEHTapHbIX  (GyHKOMM,  Tabnuia
Mpou3BOJAHBIX. OcCHOBHBIE TeopeMbl U HEepeHIINATBHOTO UCUYUCICHUS
JEMCTBUTENLHOM MTEPEMEHHON U UX puMeHeHue: TeopeMbl Depma, Posis,
Jlarpanxa, Komu. [IpaBuno Jlonurans.

[TepBooOpa3znas ¢ynkusa. HeompeneneHHbIT MHTETpaJl U €ro CBOMCTBA.
Tabnuma wuHTerpanoB. MeToapl UHTETPUPOBAHHS: HEMOCPEICTBEHHOE
WHTErpUPOBAHUE, METOJI 3aMEHbl MEPEeMEHHON B HEONpPEIEICHHOM
UHTErpajie ¥ MHTErpUpoBaHUE MO dacTsAM. PasnolkeHue paruoHaIbHBIX
npobeit Ha mpocteimme. VHTErpupoBaHHE palMOHAIBHBIX (QYHKIIHI.
WuTterpupoBanve  uppalvoHalIbHbIX  (QYHKIUH  (CTENEHHblE U
TPUTOHOMETPUYECKHUE IMOJCTAHOBKH), TPUTOHOMETPUYECKUX (QYHKIIHIL.
YHuBepcanpHasi ~ TPUTOHOMETpUYECKas  IOJCTAaHOBKA.  BwipakeHus,
HEHMHTETpUpyeMbIe B KBaIpaTypax.

3ajaud, [PUBOASIIKME K  IOHATHIO  OINPENENEHHOIO  MHTErpaia.
Omnpenenennbiii  uHTErpan. Teopema CymECTBOBaHUS OIPEAEIEHHOTO
unrerpana. CpoiictBa  ompezneneHHoro  uHTerpana.  IIpomsBognas
UHTErpajla II0 BEpXHEMY IiepeMeHHOMY mpeneny. Popmyna HerooroHa-
Jleitonuna. HWHTerpupoBaHue 1O YacTIM M 3aMEHa IEPEeMEHHOH B
omnpeAeneHHOM HHTerpaie. OIpenencHHbld HHTETpall OT HEUYETHOH U
4eTHOM (yHKIMH 10 CHUMMETPHUYHOMY MpOMEXYyTKy. Ilpunoxenue
OTIPENIeNIEHHOT0 HMHTEerpaja K PeUIeHHI0O TeOMETPUYECKHX U (PU3MUECKUX
3ajay: BBIYMCICHHME IUIOLIAAM IUIOCKOM (UTypbl, JUIMHBI AyTd KpUBOMH
(mommazeit miockux GuUryp, JUTMHBL TYTH, IDIOMAIN TTOBEPXHOCTH, 00BbeMa
Tesla BpalleHHs, paboThl, JABJIEHUS, CTATUCTUYECKUX MOMEHTOB, IIEHTpa
TSDKECTHU TUIOCKOH (DUTYpHI).
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n/n

Konnue
Kpatkoe conepxanue nexkuuit CTBO
4acoB

IIpaktn
qyecKas
IIOATOTO
BKa

3amaum, MPUBOJIIKE K MOHATHIO TuddepeHnnanbabix ypaBHeHuil (V).
[Topsanoxk Y, pemwenue 1Y neporo mnopsaka. HavanbHbie ycnoBus,
obmee pemieHme, dacTtHoe pemeHue. 3amada Komm.  Teopema
CYIIECTBOBaHUSI W €IWHCTBEHHOCTH pemieHus 3amaun Kommum. Y I-ro
MOpsIZIKa C pas3aensouumMucs nepeMeHusiMu. Onnopoausie /1.Y. nepBoro
nopsanka. Jluneiinsie J1.Y. mepBoro mopsaka. YpaBHenue S. bepnysim.
[Tone nanpaBnenuii. M3oximmubl. Y Bbeicmiux nopsakoB. HavanbHbie
ycioBusi, oOInee pemieHrue, dYacTHoe pemieHue. 3amgada  Komm.
JudpdepeHunanbable  ypaBHEHHs] BTOPOrO MOPSAJKA, JIOMYCKAIOLIUe
MOHI)KEHUEe Tnopsaaka. JIuHelHble oJgHOponaHble auddepeHIaibHbIe
ypaBHenus (JIOJY) Broporo nopska.

+

UucnoBele  psiibl, CyMMa psiia, CXOJAUMOCTb U PacXOIUMOCTb.
Heobxonumeie ycnosus cxongumoctu. Psa upuxie. ["apmMonnueckuit psn.
Psaa reomerpuyeckoil mporpeccun. CBOMCTBA CXOIAIIUXCA PSAAOB. Psabl ¢
MOJIOKUTENbHBIMA  ulieHaMH. [lpusHaku cpaBHeHust psaoB. IlpusnHax
HNanamb6epa. Mnrerpaneupiii npusHak Komu. 3Hakoudepenyroniyecs psijabl.
[Tpuznak Jleitoania. AGCOMIOTHAS, YCIOBHAS CXOUMOCTbD.

18.

JluckpeTHble CllydailHble BEIWYWHBI. 3aKOH pacmpeneieHus, (QyHKIHs
pacnpeneneHusi. YucCIoBbIE XapaKTEpPUCTUKH. DHHOMHAIBHBIM 3aKOH.
3akoH Ilyaccona.

HenpepriBHbie Cly4aliHbIE BEJIMYMHBI. DOyHKIUSA IJIOTHOCTH
pactpeneneHusi BeposTHocTel. UncaoBbie XapakTepucTUKU. PaBHOMEPHOE,
MoKaszaTreabHOe M HOpMallbHOE pacnpezeneHus. [loHsTre o pa3nuyHbIX
dbopmax 3akoHa Oospmux uucen. Teopema beprymin YeObimena.
IlenTpanpHas npeenbHas TeopeMa.

Hroro

10%

4.3. Copepxanue 1a00paTOPHBIX 3aHATHI
JIabopaTopHbIE 3aHATHUS HE IPEAYCMOTPEHBI YUCOHBIM IIJIAHOM.
4.4. Conepxxanue NpaKTHYECKUX 3aHATHH

Ounas popma o0ydeHus

n/a

KoanuectBo

HanmeHnoBaHue MPAKTUYCCKUX 3aHATHH qacoB

[IpakTuueckas
MOATOTOBKA

DJeMeHTHI JTMHEHHOHN anreOpsl 6

+

N

(op}

DreMeHThl BEKTOPHOH alreOpsl

+

AnanuTndeckas réeoMeTpus 6

+
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DOyHKIMSA

IIpenen. HenpepsIBHOCTH

Juddepennnanbuoe ncunciaenne GyHKIUH OTHOM epeMeHHON

Heonpenenennslil unTerpan

OrnpeienieHHbIN UHTErpaj

+ |+ |+ |+ +

Huddepenunanbaoe ncunciaeHne GyHKINH HECKOJIBKUX
MePEMEHHBIX

+

KpartHble u KpUBOIMHENHBIE HHTETPAJIbI

UYucnoBble U (YHKIIMOHAIbHBIE PsiJIb

Huddepennunansupie ypaBHEHUS

Cucremsbl 1 depeHIanbHbIX ypaBHEHUN

MHosxecTBa. D1€eMeHTbl KOMOMHATOPUKU

Crnyuaiinpie COOBITHS

CrnydaiiHple BEJTMYUHBI

+ 4|+ |+ |+ +

DJeMEeHThl MaTEMAaTHUYECKON CTaTUCTUKU

AR INDO|O|O[ O OO IOIN

+

Hroro

(=]
(ep]

40%

3aounas ¢popma oOyuenust

HanmeHnoBaHME NpaKTUYECKUX 3aHATHN

IIpakTnuecka

KomnuuecTBo | 1 HOATOTOBKA

qacoB

DJIEMEHTHI TMHEHHOU anreOphl

DIeMEHTHI BEKTOPHOU areOpbl

AHaJIUTUYECKAs] TEOMETPUS

BBenenne B MaTeMaTUUECKUN aHAIN3

JuddepenunanbHoe ucyUCIeHne GyHKIIMN OTHON
MepPEMEHHO N

+| |+ + |+

Heonpenenennsiit uHTErpa

+

OnpenieneHHbIA HHTErpall

+

CDYHKI_[I/II/I HCCKOJIBKUX IMEPEMEHHBIX

QX|N|o| O |I~wiNE

Judbdepennnanbubie ypaBHEHUS

-
©

Yucnoswie CI)YHKI_II/IOHaJ'IBHBIe pAAbL

-
-

Cnydaiinble COOBITHS

=
N

Caydaiinple BeJIMYUHbI

NINEFEINEFENE N INPEPIRPE

Hroro

-
00)

40%

4.5. Buabl u coaep:kaHue cCaMOCTOATEIbHOU padoThl 00y4aOIIUXCS

4.5.1. Buspl caMoCTOSITENbHOM paboThl 00yUYaOIIMXCS]

Bunasl camocTosaTeapHOM pa60TBI 06yqa10m14xc;{

KoanuectBo
4acoB

ITo
O0YHOM
dbopme
00ydeHu
s

ITo
3a04YHOM
dbopme
00ydeHu
s
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HO[[FOTOBKa K IIPAKTUYCCKUM 3aHATHAM

70

16

BrinosHeHne KOHTPOJIbHOM paboThI

34

HOI[FOTOBKa HHIUBUAYAJIbHBIX TUCbMCHHBIX pa60T (TI/IHOBBIX
pacueToB)

74

CaMocCTOSITEIIFHOC HN3Y4YCHHUEC OTACIILHBIX TEM U BOIIPOCOB

65

334

[ToaroToBka K MpOMEXYTOUYHOM aTTECTALIMU

Hrtoro

218

384

4.5.2. ConepxaHue caMOCTOATEIbHON pabOThl 00yUarOIINXCs

/1

HaumeHnoBanue TeM 1 BOIIPOCOB

KomnunuectBo
JacoB

ITo ounoit popme

00y4eHus

KommuectBo
9acoB
[To 3a0uHOI popme
00y4eHUs

Marpuiipl, JIEWCTBUS C HUMHU. BbluucieHnue
onpenenuTenein pa3InYHBIMU criocobamu.
Pemrenne cucreM NMHENHBIX YPAaBHEHH METOJIOM
l'aycca, mo d¢opmymnam Kpamepa, ¢ momoisro
0o0paTHON MaTpPHULIBL.

15

20

JIuneiinbie orepanuu HaJ BEKTOPaMHU.
Paznoxxenne BexTopa mo 6asucy. Hampasinsromniue
KOCHHYCHl ¥ JUIMHAa Bekropa. Ilpumenenue
CKaJISIPHOTO, BEKTOPHOTO, CMEILIaHHOTO
MPOM3BEACHUN B PELICHUU TNPUKIAAHBIX 3a/ad.
[lonsiTHE O BEKTOPHBIX JUarpaMMax B Hayke U
TEXHHUKE.

14

20

Pasnuunbie ¢opmbl  ypaBHeHHsI TNpsSMOM  Ha
II0cKoCTU. Penienue 3amad Ha METOJ KOOpJIUHAT
(paccTosiHMe MeXAy JBYMsS TOYKaMH, JIEJICHHE
OTpe3ka B JaHHOM OTHOILIEHUU, PACCTOSHHE OT
TOYKH 10 mpsmMoil). KpuBble BTOporo mnopsjaka:
MpUBEACHUE K KAHOHUYECKOMY BHUJY, TOCTPOCHHE
Ha  IUIOCKOCTH. TexHuueckue  MPUIIOKCHHS
TreOMETPHUECKUX CBOWCTB KPUBBIX.
I'eomerpuueckue CBOICTBa MOBEpXHOCTEH
BTOPOTO TOpSJKA, HCCIeAOBaHHE UX (QOPMBI
METO/I0M cedyeHHi. TexHudeckue MPHIOKEHUS
F€OMETPUUECKHUX CBOMCTB MOBEPXHOCTEH.
[Toctpoenne Tena OTPaHUYEHHOTO
MTOBEPXHOCTSIMHU.

15

30

IToctpoenue rpadukoB 3IeMEHTapHBIX (DYHKIMH
nyTeM MpeoOpa3zoBaHMil (apaieNbHbINA MepeHoc,
pacTshkeHue (ckaTue), 0TOOpaskeHue).

12

Brruncnenue IIPENIETIOB YHCIIOBBIX
MOCIIEIOBATEIbHOCTEH,  MpeenoB  (YHKIUH.
HccnenoBanue GpyHKIMN Ha HEMPEPHIBHOCTB.

15

12

@opMbl 3alUCU KOMIUIEKCHBIX 4ucen. JlencTBus
HaJl KOMIDIEKCHBIMH YK CJIAMH.
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n/n

HaumeHnoBanue Tem 1 BOIIPOCOB

KonunuectBo
9acoB
ITo ounoii popme
00yueHust

KomunuectBo
JacoB

[To 3aouHOit popme

00yueHus

HuddepenunpoBanne ClHoXHBIX (QyHKIHH, a
Takke  (QYHKOUH  3aJaHHBIX  HESBHO U
napamerpuuecku. I[lpumenenue auddepenuunana
K TpUOMIKEHHBIM BBIUMCIEHUSAM. [IpuMeHnenue
mddepeHnnanbHOTO UCYMCIICHUS JUIs
UCCIIeIOBaHUST (QYHKIMA W TOCTPOSHHS HX
rpaduKoB.

16

20

MeTtoapl  WMHTErpUpPOBAHUS  HEONPENEICHHOTO
WHTETpaa.

18

31

Brruncnenue OTpeeNEHHBIX UHTETPaJIOB.
HecoOcTBeHHbIE HHTErpanbl € OECKOHEUHBIMH
npeneinaMu M OT HEOTPaHMYEHHBIX (YHKIIMM.
[IpunoxxeHust  ONMpeneseHHOro  MHTerpaja K
PEILICHUIO 337]a4 TeOMETPHUH, MEXaHUKHU U (DU3HKH.
[TpubnmxeHHbIe METO/IbI BBIYHCIICHUS
OTIpEJIeNIEHHBIX UHTErPAJIOB.

18

40

10.

HuddepenunpoBanue byHKUINN TIBYX
MEPEMEHHBIX. [Tonueri muddepentmar.
[Ipumenenne momHoro  guddepeHimama K
npuOMKEHHBIM  BhIUMCIeHUAM. KacartenbHas
IUIOCKOCTh U HOpPMaldb K  TOBEPXHOCTH.
DKCcTpeMyMbl (DYHKIIUH HECKOJIBKUX NTEPEMEHHBIX.
OTtpickaHue  HAWOONBIIMX W HAUMEHBLIUX
3HAYCHHUH (YHKITUH.

15

50

11.

BrruniciieHue NBOWHBIX W TPOWHBIX HHTETPATIOB.
I'eomerpuueckue,  ¢u3nyeckue  MPUIOKECHUS
JIBOMHOTO u TPONHOTO HMHTETPajoB.
Kpuposmnueiiapie. Haxoxnenue QyHKIMH JIBYX
MIEPEMEHHBIX I0 e€ noJiHoMy auddepeHuany.

18

12.

Yucnossie u (byHKIMOHATIbHBIE PAIBL.
[IpuMeHeHre CTEeNEeHHBIX PSIOB B MPUOIMKEHHBIX
BBIYHCIICHUSX: BBIUMCICHHE 3HAYCHUM (YHKIIHA,
onpenenéHHblx HHTErpanoB. Psansl dypse 110
TPUTOHOMETpUYECKUM cuctemam. Dopmysbl I
koahunmento pspa. Pasnmoxxenue QyHkiuii B
Tpuronomerpuueckue psaasl Oypee. Pag Dypee
s YETHBIX " HEYETHBIX byHKIHIA.
DopmynupoOBKa JIOCTaTOYHBIX YCIIOBUI
cxogumoctu panoB Dypee. Pan Dypre A
¢yHKIMU Cc  JIOOBIM  TEpUOJIOM.  YCIIOBHE
MIOTOYEYHOM CXOJUMOCTH M CXOAUMOCTU «B
cpeaHeM». IIpuMeHeHne TPUTOHOMETPUYECKUX
psinoB Oypbe B IPUOIMKEHHBIX BRIUHCICHUSX.

10

40

13.

OcHoOBHBIE KJIACCHl ypaBHEHUH, UHTETPUPYEMBIX B
KBaJlpaTypax: ¢ pa3AeisoIMMUICS IEPEMEHHBIMH,
oJHOpoaHble M JuHelHble. uddepenunanbusie
YPaBHEHUs, JOIYCKAIOIINE MOHWKEHUE MOpsaKa.
Jluneitnple  onHOpoaHble  auddepeHnnanbHbIe

40
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n/n

HaumeHnoBanue Tem 1 BOIIPOCOB

KonunuectBo
9acoB
ITo ounoii popme
00yueHust

KomunuectBo
JacoB

[To 3aouHOit popme

00yueHus

YpaBHEHUS. JInnelinbie HEOJHOPOIHBIE
maddepeHnnanbHbIe ypaBHEHHS C IPAaBOW YacThIO
CIIELIMAJIBHOTO BHUJA. Meton Bapuanuu
IIPOU3BOJIBHBIX ITOCTOSIHHBIX.

14.

Pemenus HOPMAaJIbHBIX CHCTEM
mddepeHnnanbHbIX yYpaBHEHUH METOJ0M
WCKITFOUECHHSL.

15.

MpHuoxecTBa. OTHOIIIEHHUS. DJIEMEHTEI
KOMOMHATOPUKHU.

16.

bynesa anreOpa u anre6pa MHOKECTB.

D

17.

DneMeHTHl TEOpHH rpadoB.

18.

Kitaccnueckoe M CTaTUCTHYECKOE OIPEICIICHUS
BEPOSITHOCTH COOBITHA. 3aKOH YCTOWYUBOCTH
OTHOCHTEIIBHBIX 4acToT. I'eomerpuueckune
BEPOSITHOCTU. Teopembl CIIOXKEHHSI BEPOSTHOCTEU
U CIEICTBUS W3 HHUX. YCIOBHAs BEpPOSTHOCTD.
Teopembl ymMHOXKEHUSI BeposiTHOCTEN. Popmyna
nmonHoW  BeposAtHocTH.  Cxema  bepHymm.
®opmynel Jlannaca u [lyaccona.

40

19.

JlucKpeTHbIE  ClydailHble  BEJIMYMHBI.  3aKOH
pacnpezeneHus, GbyHKIMS ~ pacmpeleneHus..
UucnoBble  XapakTEPUCTUKU.  BUHOMHAIBHBIN
3aKOH. 3akon  Ilyaccona. HenpepwiBHbIE
ciydaiiHble BEIUYUHBL. DYHKUHMS TJIOTHOCTH
pacrnpeneneHust BEPOSITHOCTEH. YucnoBeie
XapakTepucTuki. PaBHOMEpHOE, oKa3aTelnbHOE U
HOpMaJbHOE  pacmpenenenus.  [lonsatue o
pa3nuuHbIX (QopmMax 3aKoHa OOJBIIUX YHCEN.
Teopema bepuymnun YeObnmesa. IlentpanpHas
npeJiebHasi TeopeMa.

20.

I'enepanpHas COBOKYITHOCTb, BBIOODKA,
BapHUAIIUOHHBIN psa. I'uctorpamma,
SMIIUPUYECKas byHKIHISA pacrpeaeneHus.
Craructuueckue oueHku napamerpoB. IIpoBepka
CTaTHUCTUYECKUX  rumore3: 1) o0  3aKkoHe
pacmpeseneHuss CIydallHOM BEIWYHMHBI; 2) O
pasnuMuMd B OIEHKax IMapameTrpoB; 3) o
MPUHAIIISKHOCTH BBIOOPOK OJHOM TIeHepalbHOM
COBOKYITHOCTH. Cratuctuueckue  KpUTEpUHU
IpoBEpKH  TumoTe3:  kpurepuit  IlupcoHna,
Konmoroposa, CTerozeHTa.

29

21.

Cucrema JIBYX CIIy4yalHbIX BEJIMYMH.
O yHKIMOHAJIbHAS u KOppesLIMOHHAs
3aBUCUMOCTH MEXIy BenuuuHamu. JluHeiHas
perpeccus. MeToa HauMEHBIIUX KBAJAPAaTOB s
OIIPEAEIIEHUs] TapaMETPOB PETPECCUU U CBOMCTBA
ITUX OLIEHOK. YPaBHEHUs JIMHEWHOU PErpecCuu.
TecHora cBsi3u U e€ oneHka Mo KOAPDUIUEHTY
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KonunyecTso Komunyectso
Ne 4acoB 4acoB
HaumeHnoBanue Tem 1 BOIIPOCOB N 9
n/n ITo ounoii popme | Io 3a04HO Popme
00yueHus 00yueHus
Koppessiiuu. 1IoHsaTHE 0 HETMHENHON perpeccumu.
Koppensumonnoe  otHomenue.  OmnpeneneHue
[1apaMeTPOB HEJIMHEWHBIX YPAaBHEHUN PErpeccuu
METO0/I0M HAaUMEHbIINX KBaIPaTOB.
Hroro 218 384

5. YueOHO-MeTOANYeCKOEe 00ecnieyeHre CAMOCTOSITeIbHOI padoThl 00y4arolmuXxcst
10 JMCUHUILINHE

VYyebHo-MeToanueckue pazpadbotku umerorcs B Hayunoii 6ubnuoreke ®I'bOY BO HOxHo-
VYpansckuii 'AY:

1. TunoBble pacyeTsl MO TeMe «OJIEMEHThl JIMHEWHON M BEKTOPHOW anredpbi»
[DneKTpoHHBIN pecypc]: MeTOAWYeCKHe yKa3aHWsl I CTYJACHTOB OYHOM M 3a04HOU (opm
oOyuenust [Hampasnenudt  35.03.06 Arpoumxenepus, 13.03.02 DnekTposHepreTHka U
anekTporexHuka, 19.03.02 IIpoxykTsl MUTaHUS U3 pacTUTENBHOTO ChIpbd, 23.03.03 DkcrmyaTanus
TPAHCIIOPTHO-TEXHOJIOTMYECKNX MallMH W KOMILIEKCOB, cnenuanbHocTH 23.05.01 Haszemusbie
TpaHCIOPTHO-TeXHOJIOTHnYeckue cpenacrtnal / cocraButenu: Akynud O.E., baxxenosa C.B.; FOxHo-
VYpaneckuit 'AY, UacTHTYT arpomkenepun. — Yensounck: FHOxuO-Ypansckuit [AY, 2021. — 65
c.— Pexxum mocryma: http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. DIIeMEHTHI TMHEHHOW U BEKTOPHOU anreOpsl: ydeOHOe mocoOue i CTYyJIGHTOB OYHOHN U
3a0uHOM (hopMm oOyuenus [HanpaBienuid 35.03.06 Arpoumkenepus, 13.03.02 DnexTposHepreTuka
u oanekrporexHuka, 19.03.02 IIpoxykTel mnUTaHWs U3 pacTUTENbHOro cbiphd, 23.03.03
DKCIUTyaTalysi TPAHCIOPTHO-TEXHOJIOTMYECKUX MAallMH M KOMIUIEKCOB, crnenuainsHoctu 23.05.01
Hazemubie TtpaHcmopTHO-TexHOJMOTHUeckHe cpenactBa] / FOxno-Ypanbckuii ['AY, HucTHTYT
Arpoumkenepun; O.E. Axymuu, C.B. baxenosa. — Uensounck: HOxHo-Ypansckuii [AY, 2022. —
83 ¢. — Pesxum moctyma: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

3. Tunosble pacueTsl 0 TeMe «OnpeaenuTenn, MaTPULbl, CACTEMbI JTMHEWHBIX YpaBHEHHH,
BEKTOpHas anredpa, aHATUTHYECKas TeoMeTpusd» [DIEKTPOHHBIM pecypc|: METON. yKa3. i
CTYyJICHTOB O4HOW ¢opmbl oOyueHus [HampaBieHuii: 35.03.06 Arpoumxenepus, 13.03.02
DIIeKTpo3HEPreTuka U 3eKkTporexHuka, 19.03.02 [IpoayKThl NUTaHUS W3 PACTUTEIBHOTO CHIPBA,
23.03.03 DkcrutyaTanus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CHEUUAIbHOCTH
23.05.01 Hazemnble TpaHcmopTHO-TexHosoTuueckue cpeacrsal / coct. M.H. 3emckoBa; HOxHo-
VYpansckuii 'AY, UHcTuTyT arpoumxkeHepuu. —3-€ u3d., ucop. u jgom. — Yensbunck: HOxHo-
VYpansckuii 'AY, 2019. — 27 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TloBepXHOCTH BTOPOTO MOpsiAKa [DIEKTPOHHBIA pecypc|: METOOUYECKUE yKazaHus s
CTYIACHTOB OYHOM U 3a04HO# dopm oOyuenus [HampaBneHuii 35.03.06 Arpounxenepusi, 13.03.02
OnexTposHepreTuka U eKTpoTexHuka, 19.03.02 IIpoaykTsl mUTaHMs U3 PACTUTEIBHOIO CBIPBS,
23.03.03 DkcrutyaTanus TPaHCIOPTHO-TEXHOJIOTMUECKUX MAIIMH M KOMIUIEKCOB, CIEHHUATbHOCTH
23.05.01 HazemHble TpaHCIOpTHO-TEXHOJOrHueckue cpenacrnal / coct.: O.E. Axynud u ap.; KOxHo-
VYpansckuii 'AY, UactutyTt arpoumkenepun. — Yensobunck: FOxHo-Ypansckuit 'AY, 2019. —
32 c¢. — Pexxum nmocryma: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

5. BBeneHue B MareMaTHuecKHil aHanu3 [DJEKTpOHHBIM pecypc]: yueb. mocobue ams
CaMOCTOSITEJIbHOW pabOThl CTYIEHTOB OYHOW M 3a04HOW ¢opM o0OyueHHs (HampaBiIeHUS
noaroroBku 23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuajgbHOCTh
23.05.01) / coct.: O. E. Axynmuu [u ap.]; FOxuo-Ypansckuit 'AY, UHCTUTYT arpoMHXEHEPHH. —
YensOuHck: HOxHO-Ypanbckuii Ay, 2017.-70 c. — Pexxum JocTyna:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.
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6. TunoBele pacdeThl MO Teme «BBeneHWe B MaTeMaTWYecKUil aHanu3 (DYHKIHH OIHOU
JNEUCTBUTENBHON IMEepeMEHHOW» [DJEKTPOHHBIN pecypc|: METOH. YKa3. JUlsl CTYACHTOB OYHOMN
dopmbl oOydenusi [Hampamienmii: 35.03.06 Arpoumxkenepusi, 13.03.02 DnekrposHepreTuka u
anekTpoTexHuka, 19.03.02 IIpoaykTbl nUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcrmyaTanus
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIIMH U KOMIUIEKCOB, crneuuanbHoctd 23.05.01 HaszemHbie
TpaHCIOPTHO-TexHOIoTHueckue cpeactal / coct. O.E. Axymua ; FOxkHO-Ypamsckuii ['AY,
WHCTUTYT arpowmKeHepuu. — 3-¢ u3A., uchnp. u jgon. — Yensounck: FOxHo-Ypamsckuii AV,
2019. — 69 c. — Pexxum nmocryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

7. TumoBoii pacyer mo Tteme «JuddepenunansHoe wncuncnenne QYHKIUA OIHOM
JECWCTBUTENILHOW TMEPEeMEHHOW W €ro MPWIOKEHHS» U CaMOCTOSITEIbHONH pabOThI CTYIEHTOB
[DmekTpoHHBIN pecypc]: [UIsi caMOCTOSITENLHOM PabOThI CTYJICHTOB OYHBIX (PaKyJIbTETOB] / COCT.:
C.B. baxenoBa, N.C. CraOynur, M.B. ®wmnmnona; HOxno-Ypansckuit ['AY, HWucrutyr
arpoutkeHepuu. — Yensaounck: IOxno-Ypansckuit ['AY, 2017.—-70 c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

8. TumoBele pacuetsl 1O Teme «MHTerpanpbHOE WCYHCICHHE (QYHKIHMH  OJHOM
JNEHUCTBUTENLHON MEPEMEHHON» ISl CAMOCTOSITEILHOM PabOThI CTY/IEHTOB [DIEKTPOHHBIN pecypc]:
Meroa. ykazanust / coct.: O.E. Axynuu, M.H. Apxunosa; IOxHo-Ypansckuii 'AY, Uncturyr
arpoukeHepuu. — Yensounck: IOxno-Ypansckuit ['AY, 2016.—-82 c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

9. TumoBele pacuetsl 1o TeMe «JuddepeHnnanbHOe W WHTETpaIbHOE HWCUMCICHUS
GyHKIMM ABYX MEPEeMEHHBIX» [DJIEKTPOHHBIM pecypc]: MeTon. yka3. [[UIl CaMOCTOSTEIbHOU
paboThl CTYACHTOB OYHOW M 3a04HOU ¢GopMm oOydeHms (HampaBiaeHus moAroToBku 23.03.03,
23.03.02, 35.03.06, 13.03.02, 44.03.04, cneumnansHocts 23.05.01)] / coct.: O.E. Akynuu [u ap.];
IOxnO-Ypansckuii 'AY, Huctutyr arpounkenepun. — Yensouack: FOxHo-Ypansckuii ['AY,
2018. — 80 c. — Pexxum mocryma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

10. TunoBsie pacyeTsl 1O Teme «Psaapl» [DIEKTpOHHBIA pecypc|: METOA. yKa3. IS
CTYyIGHTOB O4HOW ¢opmbl oOyueHus [HampaieHui: 35.03.06 Arpoumxenepus, 13.03.02
DJekTpod3HepreTuka u snekTporexuuka, 19.03.02 [IpoaykTel TUTaHUS W3 PACTUTEIBHOTO CHIPBA,
23.03.03 DkcrmyaTtanysi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, CHEUATbHOCTH
23.05.01 HaszemHble TpaHCIIOPTHO-TeXHOJOTHUECKHe cpeactBa]l / cocr.: O.E. Akynuuy,
C.A. Cxpunka; FOxHo-Ypanbckuit 'AY, MHcTUTYT arpouHkeHepHu. — 3-€ U3[., UCHpP. W JOI. —
YensiOuHCK: OxHO-Ypanbckuit Ay, 2019. -69 c. — Pexxum JOCTyTa:
http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. JInddepennuanbabie ypaBHSHUs B IPUKJIAIHBIX 3a/1a4ax [ DIEKTPOHHBIA pecypc]: METOI.
yKa3. U CTYJIGHTOB O4YHOM (opMbI 00yueHus [Hanpasienuii: 35.03.06 Arpourxenepus, 13.03.02
DnekTposHepreTuka U 3iekTporexHuka, 19.03.02 IIpoaykTsl MUTaHUS U3 PACTUTENIBHOIO ChIPbS,
23.03.03 DkcrutyaTanus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CIELUUaIbHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHOJOTHYeckue cpeactBa] / cocr.. O.E. Akynuuy,
C.A. Cxpunka, U.C. Crabynut; HOxuno-Ypansckuit 'AY, MHCTUTYT arpoMH)XEHEpHH. — 2-€ U3/l.,
ucnp. u jgon. —Yensbunck: IOxno-Ypansckuit ['AY, 2019.-81c. —Pexum pgocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. TumnoBoii pacuer mo Teme «Teopus BeposTHOCTEW» [ DNEKTPOHHBIN pecypc|: METO. yKa3.
JUIL CTYyZIeHTOB OYHOM (opmbl oOydenus [Hampasnenuii: 35.03.06 Arpoumxkenepus, 13.03.02
OnexkTposHepreTuka U dekTpoTexHuka, 19.03.02 [IpoxykTsl nuTaHus U3 PacCTUTEIBHOTO ChHIPHS,
23.03.03 DkcrutyaTanus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CIEHHUATbHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHOJNOTHYecKue cpeactBa] / coct.: O.E. Axynuuy,
M.B. ®ununnosa; FOxHo-Ypansckuii ['AY, UHCTUTYT arpouHXeHEepUH. — 2-€ U3/., UCIIP. U JIOTL. —
YensOuHck: HOxHo-Ypanbckuii I'AY, 2019.-106 c. — Pexxum JocTymna:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. TumoBsie pacueTsl Mo TeMe «MaremaTuyeckasi CTaTUCTUKa» [DIEKTPOHHBIN pecypc]:
METO/I. YKa3. JUIsl CTYJCHTOB OYHOU (Gopmbl 00ydeHus [HampaieHuii: 35.03.06 ArpounxeHepus,
13.03.02 DnexTposHepreTrka u 3ekrporexHuka, 19.03.02 IIpoaykTel NUTaHUSA U3 PACTUTEIBHOTO
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ceippsi, 23.03.03 DOxcmlyaTtanuss TpPaHCHOPTHO-TEXHOJIOIMYECKUX MAalIMH U KOMIUIEKCOB,
cnermanbHocTr  23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE cpeacTBa]l /  COCT.
M. H. Apxunosa; FOxHo-Ypansckuii ['AY, Uucturyr arpounxenepun. — 4-e 3., ucop. 1 JOIM. —
YensOuHck: FOxHO-Ypanbckuit r'AYv, 2018. - 72 c. — Pexum JIOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

6. D oH OLIEHOYHBIX CpPpeaCTB AJisl IPOBEACHUS
l'lpOMe)KYTO'lHOﬁ arrecranmuun oﬁyqamumxcﬂ o JMCHUIIJIMHE

Jlnist ycTaHOBJIEHUSI COOTBETCTBHS YPOBHS MOATOTOBKH oOydaromuxcst TpedoBanmsim OI'OC
BO paspaboTan ¢oHJ OLEHOYHBIX CPEACTB JJISl TEKYIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEACHUS
HpOMG)I(}ITO‘IHOﬁ arTecranuu 06yanOHIHXC$I 110 AUCLHUIUINHE. q)OH}I OLICHOYHBIX CpPCIACTB
npezacrasieH B [Ipunoxennn.

7. OcHOBHAs M 10NIOJTHUTEJbHAS y4eOHasi JUTepaTypa, Heo0X0AUMas [JIsl OCBOCHUS
AUCHUTITHHBI

OcHoBHasi M JOMNOJIHUTENbHAS ydeOHas juTepaTrypa umeercs B Hayunoill 6ubnmnoreke u
ANEKTPOHHOU MH(POpMannoHHO-00pazoBarensHoM cpeae GI'BOY BO I0xHO-Ypansckuii [AY.

OcHoBHas:
1. bepman I'.H. COopHuk 3aia4y no Kypcy mareMmarudeckoro aHamuza / I.H. bepman. — 11-e
m3n., crep. — Cankr-IlerepOypr: Jlams, 2023. — 492 c¢. - Pexwm pgocryma:

https://e.lanbook.com/book/295943

2. bepmant A.®. KpaTtkuii Kypc MareMaTH4eCKOTO aHanm3a: ydeOHoe mocobue / A.D.
bepmant, U. I'. ApamanoBuu. — 16-¢ uzn. — Cankrt-IlerepOypr: Jlanp, 2022. — 736 c. — Pexum
noctyma: https://e.lanbook.com/book/210707

3. EmenbsnoB [.B. 3amauyHuk mo TeopwH BEPOSATHOCTEH W MaTEeMaTHYECKOW CTaTHUCTHKE:
yueObHoe mocooue s By3oB / I.B. EmenwsnoB, B.Il. CkurtoBud. —4-¢ wusm., crep. — CaHKT-
IetepOypr: Jlans, 2021. — 332 c. — Pexxum goctyna: https://e.lanbook.com/book/169813

4. 3anopoxern .M. PykoBoAcTBO K pelieHHo 3a7a4y M0 MaTeMaTUYeCKOMY aHallu3y: yuyeOHoe
nocobue / I'.W. 3anopoxen. — 8-e m3a., crep. — Cankr-IlerepOypr: Jlans, 2022. — 464 c. — Pexum
nocryma: https://e.lanbook.com/book/210752

5. Kinerenuk JI.B. COopHUK 3amad MO aHAJUTUYECKOW TE€OMETpUU: ydeOHOE Iocodme s
By30B / JI.B. Knerenuk; [lox penakuueit H.B. E¢umosa. — 17-e uzn., crep. — Cankr-IletepOypr:
Jlanb, 2022. — 224 c. — Pexxum pocryma: https://e.lanbook.com/book/187823

6. KoxyxoB C.®. COopHMK 3aady MO JUCKPETHOHW MareMaTuke: ydeOHoe mocobue /
C.®. Koxyxos, [L.U. CoBepTkoB. — 2-¢ u3a., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 324 c. —
Pexxum nocryna: https://e.lanbook.com/book/212675.

7. Muxonu C.B. [luckperHas MmaTemaTHKa i OakanaBpa: MHOKECTBA, OTHOIICHHUS, PYHKIIUH,
rpa¢sl: yueOHoe nocobue / C.B. Mukonu. — Canxkt-IlerepOypr: Jlanp, 2022. — 192 ¢. — Pexum
nocrymna: https://e.lanbook.com/book/211049

JdomosHnTeEABHAS:

1. Epycamumckuit SI.M. JluckperHas Marematuka. Teopuss W mpaktukym / SI.M.
Epycanumckuii. — 2-e u3n., crep. — Canxr-IlerepOypr: Jlans, 2023. — 476 c. — Pexum pocryma:
https://e.lanbook.com/book/319427

2. Jlucuukun B.T. Marematuka B 3a7ayax ¢ pemieHusIMU: yaeOHoe nocoodue / B.T. Jlucuukus,
N.JI. Conoseituuk. — 7-e u3na., crep. — Cankr-IlerepOypr: Jlans, 2020. — 464 c. — Pexum nocryma:
https://e.lanbook.com/book/126952
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3. Harancon W.I1. KpaTkuii kypc Beiciiel MateMatuku: yaeOnoe nocodue / M.I1. Harancon. —
10-e w3n., crep. — Canxr-IlerepOypr: Jlams, 2022. — 736 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/210320

4. Tlpaktuueckue 3aHATUSA 10 anredpe. KoMrekcHble yncia, MHOTOYICHBI: ydyeOHOe ocodue
/ YO.B. Bonkos, H.H. EpmonaeBa, B.A. Ko3sinuenko, I'.1. KypbatoBa. — Cankr-IlerepOypr: Jlans,
2022. — 192 c. — Pesxxum pocryma: https://e.lanbook.com/book/211694

5. Ilpomkun C.C. Marematuka ais pemeHus (usnyeckux 3amad: ydeOHoe mocobue /
C.C. Ilpomikun. — Cankrt-IlerepOypr: Jlansp, 2022. — 384 c¢. — Pexum pocryma:
https://e.lanbook.com/book/211754

6. CropaBoyHMK IO MaremMaTwke Juis OakanaBpoB: ydeOHoe mocobue / A.}O. Bposuw,
H.JI. BoponuoBa, JI.A. 3onkuna, B.M. Myxuna. — Cankr-IlerepOypr: Jlanp, 2022. — 80 c. — Pexum
noctymna: https://e.lanbook.com/book/211676

7. ®uxrenrousn I'.M. OcHoBel MareMatrueckoro anannsa. Jacte 1 / .M. OuxreHroapi. —
15-e w3np., crep. — Cankr-Ilerepoypr: Jlanp, 2023. — 444 c. — Pexum goctyna:
https://e.lanbook.com/book/289001

8. @uxrenronsi .M. OcHoBBl MaTeMaTudeckoro ananusa. Yacte 2 / .M. OUXTEHrOJIbII. —
14-¢ w3n., crep. — Cankr-Ilerepoypr: Jlanp, 2023. — 464 c. — Pexum goctyna:
https://e.lanbook.com/book/297692

[Mumaue B.C. Hauana Beicmield Mmarematuku: ydaeOHoe mocobue / B.C. Illumaue. — 5-¢
m3n.,, crep. — Cankr-IlerepOypr: Jlawp, 2022. - 384 c¢. — Pexum jgocryma:
https://e.lanbook.com/book/211175

8. Pecypchbl HH(OPpMANIMOHHO-TEJIEKOMMYHHUKAIIMOHHOM ceTn « UHTEpHETY,
Heo0XoAuMBble /15l 0CBOECHHS THCIIUIIHHBI

1. EamHOE OKHO J0CTyIa K yueOHO-MEeTOAMUeCKuM pa3padoTkaM https://toypray.pd
2. DBC «Jlanw» http://e.lanbook.com/
3. Vuusepcuterckas oubmmorexka ONLINE http://biblioclub.ru/

9. MeToguvecKkue yKa3aHus sl 00y4aloIuXcsi 0 OCBOCHUIO TUCIIUIIUHBI

YueOHO-MeToAMUYeCKHEe pa3paboTku uMerorcs B Hayunolt OuOIMOTEKE W 3IEKTPOHHOM
nHpopMannoHHo-o0pazoBareabHO# cpene PI'BOY BO IOxHO-Ypansckuii [AY:

1. TumoBble pacueThl MO TeMe «IJIEMEHThl JIMHEWHOW W BEKTOPHOW aireOpbI»:
METOAUYECKUE YKa3aHUs JJIsl CTYACHTOB OYHOM U 3a0uHOM Gopm oOyuenus [Hampasienuid 35.03.06
Arpounkenepus, 13.03.02 DnexrposHepreruka u 3nexkrporexHuka, 19.03.02 Ilpoaykrsl nutaHus
13 pacTUTENBbHOTrO Cbipbs, 23.03.03 DkcrutyaTauus TpPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIUH U
KOMIUTIEKCOB, crenuaibHocTd 23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE cpeacTBa] /
coctaButenu: Axynud O.E., baxxenosa C.B.; FOxno-Ypansckuii 'AY, UacTUTYT arpomxenepun. —
YenstOUHCK: IOxHO-Ypanbckuil T'AY, 2021. - 65 c.— Pexxum JOCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TunoBble pacueTsl 0 TeMe «OnpeaenuTens, MaTPUIbl, CHCTEMbI JIMHEHHBIX YpaBHEHHH,
BEKTOpHas anredpa, aHATUTHYECKas TeoOMeTpHsd» [DIEKTPOHHBIH pecypc|: METON. yKa3. s
CTYIEHTOB O4YHOM (opmbl o0OydyeHus [HampasneHuit: 35.03.06 Arpoumxenepus, 13.03.02
OnexTposHepreTuka 1 MeKkTpoTexHuka, 19.03.02 IIpoayKTsl mUTaHUS U3 PACTUTENBHOIO CHIPHS,
23.03.03 DkcrutyaTanus TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH M KOMIUIEKCOB, CHEIUATIbHOCTH
23.05.01 Hazemnble TpaHCHOPTHO-TexHOJOTHYecKue cpeactBa] / coct. U.H. 3emckoBa; HOxHo-
VYpanbckuii 'AY, WUHCTUTYT arpoMHXeHepHH.—3-€ H31., ucnp. u gom. — Yemsounck: FHOxHo-
VYpansckuii 'AY, 2019. — 27 c. — Pexxum poctyna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOPOTO MOPSAKA [DIEKTPOHHBIA pecypc]|: METOAMYECKUE YKa3aHHs s
CTY/IEHTOB OYHOM M 3a04HOW popm oOydenus [Hampasnenuit 35.03.06 Arpounkenepus, 13.03.02
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OnexTposHepreTuka U 3nekTpoTexHuka, 19.03.02 IIpoaykTsl nUTaHUs U3 PACTUTEIBHOIO CHIPBS,
23.03.03 DkcrutyaTanus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CIEHUATbHOCTH
23.05.01 HazemHnble TpaHCcIOpTHO-TeXHOJOrmueckue cpeacraal / coct.: O.E. Axynud u ap.; KOxno-
VYpaneckuii I'AY, Unctutyr arpounxenepun. — Yensounck: HOxno-Ypanbckuit 'AY, 2019. —
32 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4. BBenenne B MaTeMaTUYeCKUM aHaiu3 [DIEKTPOHHBIM pecypc]: ydebd. mocobue s
CaMOCTOSITEIbHOW pPa0OTBl CTYIEHTOB OYHOW H 3a04HOW ¢opM oOyueHHs (HampaBJICHUS
noarotoBku 23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuanbHOCTb
23.05.01) / coct.: O. E. Axynuu [u ap.]; FOxuO-Ypansckuii 'AY, UHCTUTYT arpOMHXEHEPHH. —
YensOuHck: HOxHo-Ypanbckuii Ay, 2017.-70 c. — Pexxum JIOCTyTa:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TumoBbie pacueTsl MO TeMe «BBeneHune B MaTeMaTHYECKUW aHaau3 (PYHKIHMH OJHOM
JNEHUCTBUTENFHON TEepEeMEHHOW» [DIEKTPOHHBIM pecypc|: MeToid. yKa3. JUisl CTYJEHTOB OYHOU
dbopmer oOyuenusi [HampaBieHuid: 35.03.06 Arpoumxkenepusi, 13.03.02 DnexktposHepreTuka u
anekrpoTexHuka, 19.03.02 [IpoaykTsl nUTaHUS U3 PACTUTENBHOTO Chipbs, 23.03.03 DkcmmyaTamus
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MaIllMH W KOMIUIEKCOB, crneuuanbHoctu 23.05.01 Haszemubie
TpaHCIIOPTHO-TeXHOJornueckue cpeactsal / coct. O.E. Akymuu ; FHOxHo-Ypanbckuit ['AY,
WuCcTUTYT arpowmkeHepuu. — 3-¢ w3a., uchnp. u gon. — Yensounck: FOxHo-Ypamsckuii AV,
2019. — 69 c. — Pexxum mocryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumoBoii pacyer mo Tteme «AuddepernnanpHoe wucyncneHne QYHKIHA OIHOM
NeUCTBUTENFHON NEPEMEHHON U €ro MNpWIOKEHHsD s CaMOCTOATEIbHOW paboOThl CTYACHTOB
[DnexTpoHHBIN pecypc]: [As caMOCTOSTEIPHOW pabOThl CTY/IEHTOB OYHBIX (DaKyabTETOB] / COCT.:
C.B. baxenoBa, N.C. Crabynur, M.B. ®wmnmnoBa; Oxno-Ypansckuit ['AY, HWucrutyr
arpoumkenepun. — YensaOunck: MOxHOo-Ypansckuii T['AY, 2017.-70 c.—Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TumoBble pacuerel 10 TeMe «MHTerpampHOe wWcuyuciaeHue (GYHKIIUA  OJTHOM
JNEHCTBUTEILHON MEPEMEHHON» ISl CAaMOCTOSITEILHOM PabOThI CTY/IEHTOB [DJIEKTPOHHBIN pecypc]:
Meton. ykazaHusi / coct.. O.E. Axymuu, M.H. Apxunoga; FOxno-Ypansckuii I'AY, UnHcTuTyT
arpoumkenepun. — YensaOunck: IOxHo-Ypansckuii T['AY, 2016.—-82 c¢.—Pexum mocryma:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

8. Tunosble pacuetsl 1o Teme «/luddepeHunanbHoe W HMHTErPajJbHOE HCYUCIICHUS
(YHKIIMU ABYX IEPEMCEHHBIX» [DIEKTPOHHBIN pecypc|: MeTOA. yKa3. [ caMOCTOSTEIbHOM
paboThl CTYICHTOB OYHOM W 3a04yHOM ¢GopMm oOydeHus (HampamiaeHus mnoArotToBku 23.03.03,
23.03.02, 35.03.06, 13.03.02, 44.03.04, cneumanmbHOCTh 23.05.01)] / coct.: O.E. Akynmuu [u mp.];
IOxno-Ypanbckuii I'AY, Huctutyr arpounkenepun. — Yensounck: FOxHo-Ypansckuii ['AY,
2018. — 80 c. — Pesxum nmocryna: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

9. TunoBble pacueTsl N0 Teme «Psaney [DIEKTpOHHBINM pecypc]: METOA. YKa3. s
CTYyIeHTOB O4YHOH ¢opMbl o00yuenus [Hampasienui: 35.03.06 Arpoumxkenepus, 13.03.02
DnekTposHepreTuka u 3iekrTporexHuka, 19.03.02 IIpoaykTsl nMUTaHUsST U3 PACTUTEIBHOTO ChIPbA,
23.03.03 DkcrutyaTanus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CIEHUATIbHOCTH
23.05.01 Hazemnuble TpaHCHOpPTHO-TeXHOJOTHYeckue cpeactBa] / coct.: O.E. Axynuuy,
C.A. Ckpunka; FHOxHo-VYpanbckuii ['AY, VHCTUTYT arpoumH)XeHepuu. — 3-€ u3A., UCIp. U JOII. —
YensOuHck: IOxHO-Ypanbckuii I'AY, 2019. -69 c. — Pexxum JOCTyIa:
http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. Juddepenunansubie ypaBHEHUS B MPUKIIAAHBIX 3a7adax [ DIEKTPOHHBIN pecypc]: METO.
yKa3. A7 CTYAEHTOB O4HOU (Gopmbl 0OyueHus [HanpasieHuit: 35.03.06 Arpounxenepus, 13.03.02
OnekTposHepreTuka u eKTpoTexHuka, 19.03.02 IIpoxyKTsl nUTaHUs U3 PACTUTEIBHOTO CHIPHS,
23.03.03 DkcrutyaTanus TPaHCIOPTHO-TEXHOJIOTMUECKUX MAIIMH M KOMIUIEKCOB, CIELUUATIbHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHOJNOTHYecKue cpeactBa] / coct.: O.E. Akynuuy,
C.A. Ckpunka, 1.C. Crabynut; IOxno-Ypansckuii 'AY, UHCTUTYT arpouHKeHepuu. — 2-¢ u3Nl.,
ucnp. u  jomn. —YemsgOunck: FOxuo-Ypanmsckuit T'AY, 2019.—-81c.—Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.
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11. Tunogoii pacuet o Teme «Teopust BeposTHOCTEI [ DIEKTPOHHBIN pecypc]: METO. yKa3.
IUIL CTyZeHTOB O4HOM (opmbl oOydenus [Hampasnenwmii: 35.03.06 Arpoumxenepus, 13.03.02
OnexTposHepreTuka U ekTpoTexHuka, 19.03.02 [IpoaykTel NUTaHUS U3 PACTUTEIBHOTO ChHIPbS,
23.03.03 DkcrutyaTanus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUJIEKCOB, CIELUATbHOCTH
23.05.01 Hazemnple TpaHCHOpTHO-TeXHOJNOTHYeCKUe cpeactBa]l / coctr.. O.E. Axynuuy,
M.B. ®wmnmosa; FOxuo-Ypanbckuii ['AY, UHCTUTYT arpouHXeHEpHUH. — 2-€ U3/., HCIIP. U JIOTL. —
YensOuHck: HOxHO- Y panbckuit r'AY, 2019. — 106 c. — Pexum JOCTyTa:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

12. TumoBeie pacueTsl 1O TeMe «Maremarnyeckas CTaTHCTHKa» [DIIEKTPOHHBIN pecypc]:
METOJI. YKa3. Uil CTYJCHTOB OuHOW (popMmel oOydenus [Hampasienuii: 35.03.06 ArpounxeHepus,
13.03.02 DnexrtposHepreTuka u snekrporexuuka, 19.03.02 IlpoayKTel NUTaHUS U3 PACTUTEIBHOTO
celppsi, 23.03.03 DOkcmmyaTanusi TPaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH H  KOMIUIEKCOB,
cnermanbHocT  23.05.01 HazemHble TpaHCHOPTHO-TEXHOJIOTHYECKHE CpenctBal /  COCT.
M. H. Apxunosa; FOxHo-Ypansckuii ['AY, UHcTutyr arpounxenepun. — 4-e 3., UCHp. U JIOM. —
YeagOMHCK: OxHO0-Ypanbckuit T'AY, 2018. — 72 c. — Pexxum JOCTyTa:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

10. UudopMmaniuoHHbIE TEXHOJOTHH, UCIIOJIb3yeMble NMPH OCYIIEeCTBJIEHUH 00Pa30BaTEeJIbHOI0
npouecca no AUCHMILINHE, BKJII0Yasi NepedyeHb MPOrpaMMHOro odecrnevyeHust u
UHG(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii 6uOnmoTeke ¢ TEepMHHAJIbHBIX CTAHIMM MpeAocTaBisieTcss JOCTyn K Oa3zam
TaHHBIX:

- Texakcnept (mHMOpMarmoHHO-cripaBo4yHas cuctema 'OCToB);

- My TestX10.2.

[Iporpammuoe obGecneuenue: OmnepanuoHHas CUCTEMa CHEIUAIBHOTO Ha3zHaueHus «Astra
Linux Special Edition» ¢ oducuHoit nporpammoii LibreOffice, MyTestXPRo 11.0, nanoCAD
Dnexrpo Bepcus 10.0 jgokanpaas, NANOCAD Orormutenue Bepeus 10.0 noxansaas, PTC MathCAD
Education - University Edition, Moit Oduc Cranmaptasiii, 1C: Ilpeanpursue 8. KoMriekr mis
0o0y4eHHs B BBICIIMX M CpeIHHMX ydeOHbIX 3aBeneHusx, Windows 10 Home Single Language
1.0.63.71, APM WinMachine 15, Microsoft Windows PRO 10 Russian Academic OLP 1License
NoLevel Legalization GetGenuine, Microsoft OfficeStd 2019 RUS OLP NL Acdmc, KOMITAC 3D
v19, KOMIIAC 3D v18, KOMIIAC 3D vl17, 1C: Yuausepcuret [TPOD 2.1, 1C: Konnemk [TPOD,
Kaspersky Endpoint Security, Microsoft Windows Server CAL 2012 Russian Academic OPEN 1
License User CAL, Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legaliza-
tion Get Genuine, Microsoft Office 2010 Russian Academic OPEN 1 License NolLevel,
Bupryanpnubiii yueOHbli creHn «nekrpomontax» (CIIO), MOODLE, «Ham Can» Kpucramn
(Bepcus 10).11. MarepuaiabHo-TexHH4Yeckasi 0a3a, HeoOXoAuMasi JJisl OCYyHIeCTBJICHUS
00pa30BaTeIbHOIO MpoIecca Mo IUCIUIIUHE

Y4eOHble ayaiuTOpPUM /ISl NPOBEJCHUS] 3AHATHH, NMPEeIyCMOTPEHHBIX NPOrpaMMON,
OCHAILlCHHBbIE 000PY/I0BAHMEM M TeXHUYECKHUMHM CPeACTBAMHU 00y4YeHMUS.

1. YueOHas ayauTopusi IUid MPOBEICHUS 3aHATUN JEKIMOHHOTO M CEMHHApPCKOTO THIIOB,
IPYNNOBBIX M HWHIUBHUIYAIbHBIX KOHCYJIBTAIIMM, TEKYIIErO0 KOHTPOJS W IMPOMEKYTOUHOU
arrectaiiun 454080, Yensbunckas o0:1., T. YensOunck, npocrnekT JleHuHa, 75, TaaBHBINA KOpMYC,
aymutopus Ne 401.

2. YyeOHas ayquTopus JUIsl TMPOBENCHHUS 3aHITUN JIEKIIMOHHOTO M CEMHHAPCKOTO THIIOB,
TPYNIOBBIX M HWHIUBHUIYAIbHBIX KOHCYJIBTAIIMH, TEKYIIETO KOHTPOJS W MPOMEKYTOUHOU
artecraiiun 454080, YensOunckas o0:1., T. YensOuHck, npocnekT JIeHuHa, 75, TIaBHBINA KOPMYC,
ayauropus Ne 405.
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3. Ilomemenune ans camocrosTeNbHON pabothl 454080, YensObunckast oOu., r. YensOuHCK,
npocnekt Jlenuna, 75, rnaBHbli kopmyc, ayautopus Ne 303, ocHalieHHOE KOMIBIOTEPHOM
TEXHUKOM C MOJKIIOUEHUEM K ceTu «HTEepHETY.

4. Tlomemenue i caMocTOsATENbHOM paboTh 454080, YensOunckas o0:m1., T. YenssOnHCK,
npocnekT Jlennna, 75, yaeOGHO-1a00paTopHBIii Kopiyc, ayauropus Ne 427.

Hepeqeﬂb 060py)103a}m51 U TEXHUYECCKUX CPEACTB oﬁyqe}mﬂ

Ayn. 401 DxpaH MEepeHOCHOM, TPOEKTOP, HOYTOYK.

Ayn. 405 OKpaH MEpEeHOCHOM, IPOEKTOp, HOYTOyK. YueOHO-HarjisgHble N0coOus:
[ToBepxHOCTH BTOpOTO HOpsAAKA (SIIT.).

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
IIEPCOHAJIBHbII KOMIIBIOTEP B KOMIIJIEKTE: cucremusii 61ox Pentium E 5400
2.7GHZ, xectkuit nuck 250 Gb, monutop 19" LCD, knaBuarypa, mbimb — 30 mr.; [IPUHTEP
CANON LBP-1120 mnazepnsiit; Okpan c¢ anektponpuBogom; [TPUHTEP CANON LBP-1120
nazepusrnit; UK IIYJIBT Y AJIS1 DKPAHA C 3JIEKTPOITIPMBOJOM; KOJIOHKHM 5+1 SVEN
IHO.

Ayn. 427 Mynstumenuanpoektop;PMII - komnbsrorep DUAL G2010/GA-H61M/500Gh/2Gb
15 PMYV - xomnbrorepst DUAL G2010/GA-Y61M/500Gh/2Gb.
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NPUJIOXKEHUE

®OH/J ONEHOYHBIX CPEJCTB

JUTS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEJACHUS TIPOMEKYTOYHOH aTTECTAIIMH
o0y4Jaronuxcs
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1. KoMnereHuun 1 ux HHAUKATOPLI, (])opMpreMble B Ipouecce oCBOCHUA TUCHUIIIINHBI

OIIK-1 CnocobeH pemarb TUNOBBIE 3a7addl NPO(ECCHOHATBHON HEATENHHOCTH Ha OCHOBE 3HAHUN OCHOBHBIX 3aKOHOB MAaTEMAaTHYECKUX H

CCTCCTBCHHBIX HAYK C IPUMCHCHUCM I/IH(l)OpMaLII/IOHHO-KOMMYHI/IKaIII/IOHHI)IX TEXHOJIOTHH

HanmenoBanue
®opmupyemsie 3YH
OTICHOYHBIX CPEJICTB
X
<
Konx u HaumenoBanue = E =
= =
WHIMKATOPA JOCTIKCHUS % =1 =
KOMITETEHITUHI 3HAHUS YMCHHS HaBBIKU > § ;‘ 5
& E S E
= 5 8
e,
=
NJ-1omk-1 OO6yuaromuiics noJpkeH | OOyvaronuiics TIOJDKEH OO0yuaromuiicst T0mKeH 1.0OtBer Ha | 1. Dx3amen
Hcnostb3yeT OCHOBHBIC 3HATh: OCHOBHBIC TIOHSATHUS | YMETh: WCII0JIb30BaTh BJIQJICTh. HaBBIKAMU MpaKTHYeCcKo | 2. 3ader
3aKOHBI Y METOJbl MaTeMAaTUKU JJIsl | MaTeMaTHYeCKUid amnmapar UCIIOJIb30BaHUS M 3aHSTHH.
€CTECTBEHHOHAYYHBIX pelieHus CTaHJAPTHBIX | JUIsl pelIeHUs] CTaHIapPTHBIX MaTeMaTH4eCKOIro 2. UnnuBuny
JTUCLMIUIMH JJIs pelIeHUs] | 3alad B COOTBETCTBUHM C | 3aJlad B COOTBETCTBHHM C | ammapara JUisl perieHUs aJlbHOE
CTaHJIapPTHBIX 3314 B HaIPaBJIEHHOCTHIO HaIpPaBJIEHHOCTHIO CTaHJapTHBIX 3a/1a4 B 3aaHue
COOTBETCTBHUU C npodhecCuoHATBHOU poeCCHOHATBHOU COOTBETCTBHUU C (TUMIOBOM
HaIpPaBJIEHHOCTHIO JEeSITEeNIbHOCTH - NEeSITeNIbHOCTH - HAIPaBJIEHHOCTHIO pacuer).
npodeccuoHaNBHOM (b1.0.09-3.1) (b1.0.09-V.1) npodeCcCuOHANTBHOM 3. Tectupona
NeSITeNIbHOCTH JEeSITEIbHOCTH - HUE
(b1.0.09-H.1)
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OIIK-5 CniocoOeH yuacTBOBATh B IPOBEACHUH SKCIIEPUMEHTATBHBIX HCCIEI0BAHUN B IPO(ECCHOHATBHON NESITEIbHOCTH

®opmupyemsbie 3YH Hanmenosanue
OIIEHOYHBIX CPEJICTB
=
Ko u HaumenoBanue = E -
WHJIUKATOpa JOCTHUKEHUS § % © Er
KOMIICTCHIIUH 3HAHUSA yMEHUS HaBBIKH > § g §
SE 2k
&
=
NJ-1lomk-s OO6yuaromuiicst 10HKeH OOGyuaromuiicst T0HKeH OOyuaromuiicst 10HKeH 1. OtBer Ha 1. 3auer
VYyacTtByeT B 3HaTh: (PyHITaMEHTAJIbHbBIC YMETh: IPUMECHSTH BJIAJCTh: HaBBEIKAMHU MPaKTUYECKOM
AKCIIEPUMEHTAIIBHBIX OCHOBEI MaTeMaTHKHU MaTeMaTHYeCKUi anmapar MOCTPOCHUS 3aHATUH.
HCCIEI0BAHUAX 110 HEOOXOIUMBIE JIJIS1 y4aCTHUS MpH yJacTHH B MaTeMaTHIeCKuX Mojenei | 2. HnuBHIya
HCIBITAHHIO B OKCIIEPUMEHTATHHBIX AKCTIEPUMEHTATbHBIX HEOOXOUMBIX IS YIaCTHS | JIHHOE 3a/IaHHe
CEJIbCKOXO03IMCTBEHHOM HCCIEI0BAHUIX 110 HCCIEA0BaHUIX 10 B 9KCTICPUMEHTAIBHBIX (TUMOBOM
TEXHUKHU HCIBITAHUIO HCIBITAHUIO HCCIIEA0BAHUIX 110 pacder).
CEJIbCKOXO035MCTBEHHOU CEJIbCKOXO035CTBEHHOU HCTIBITAHUIO 3. TectupoBan
TEXHUKH - TEXHUKH - CEIbCKOXO03HCTBEHHOM ne
(51.0.09-3.2) (51.0.09-V.2) TEXHUKH -
(b1.0.09-H.2)

2. Iloka3aTe/iu, KpUTEPHUH U IIKAJIA OLEHMBAHUS UHIMKATOPOB J0CTUKEHHUS KOMIIEeTEeHIIUI

NI-1onk-1 Mcrionb3yeT 0CHOBHBIE 3aKOHBI €CTECTBEHHOHAYUHBIX AUCHUUIUINH U PEUICHUsS] CTaHAAPTHBIX 33]1a4 B COOTBETCTBHUH C HAIIPaBJIEHHOCTHIO
npodeccuoHaIbHOMN 1eATEIbHOCTH

[Tokazarenn Kpurepun u mkana oleHnBaHus Pe3yabTaTOB 00YYEHHs 10 JUCIHUIUIHHE
OLICHUBAHUS HenocraTounslii ypoBeHb JlocTaTouHBI ypOBEHD Cpennuii ypoBeHb Bricokuil ypoBeHb
(Popmupyembie
3YH)
b1.0.09-3.1 OOyuaromuiics He 3HaeT OOyuaromuiics cnabo 3HaeT OO6yuarommiics ¢ OOyuatomuiicst ¢ TpeOyemoii
OCHOBHBIE ITOHATHUS U METOJIbl | OCHOBHBIEC OHSATHUS U METOJIbI | HE3HAYUTEIbHBIMH OIINOKaAMH CTETIEHBIO OJHOTHI U
MaTeMAaTUKU JJIs1 peleHus! MaTEeMaTHKH JUIsl pelIeHHs U OTAEIbHBIMH ITpoOeIaMu TOYHOCTH 3HA€T OCHOBHBIE
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[ToxazaTtenu Kpurepun 1 mkasna o1jeHHBaHUs pe3yIbTaTOB 00YUYEHUS MO AUCIHUILTIHE
OLICHUBAHUS Henocratounsiil ypoBeHb JlocTaTo4HBbI YpOBEHB Cpennuii ypoBeHb BrIcokuii ypoBEeHb
(Popmupyemsbie
3YH)
CTaHJApPTHBIX 337a4 B CTaHJAPTHBIX 33]a4 B 3HAET OCHOBHBIC MTOHATHUS U TIOHSITHS U METO/IbI
COOTBETCTBUHU C COOTBETCTBUH C METO/Ibl MATEMATHKH IS MaTEMAaTUKH JIJIsl pEIICHHS
HaIPaBJICHHOCTHIO HaIpaBJICHHOCTHIO pelIeHus CTaHAapTHBIX 3a/1a4 CTaHJAPTHBIX 3374 B
npohecCuoHAIBHON npoeCCUOHATBHOM B COOTBETCTBUH C COOTBETCTBHUU C
JEeSATEITbHOCTH JeSITeTbHOCTH HaIPaBJICHHOCTHIO HaIpPaBJICHHOCTHIO
npo¢ecCuOHAIBHOM npodecCuoHaAIbHOU
JIeSITeITbHOCTH JIeSITeITbHOCTH
b1.0.09-V.1 OOyuaromuiics HEe yMeeT OO6yuaromuiics c1abo ymeet OO6yyaromuiics ymeer OOyuaromuiics ymeer
WCIIOJIH30BAaTh WCTIONh30BAaTh UCTIOJIb30BAaTh UCTIOJIh30BAaTh
MaTeMaTHYeCKUH ammapar Iyisi | MaTeMaTHYeCKHUH armapart JUisl | MaTeMaTHYeCKUH ammmapar Uil | MaTeMaTHYeCKHUH armapar s
pelIeHys CTaHAapTHBIX 33/1a4 | PENICHUs CTAHJAPTHBIX 337ad | pelIeHHs CTaHJapTHBIX 33/1a4 | pEIICHUs CTAaHJApTHHIX 3a1a4
B COOTBETCTBHUU C B COOTBETCTBHUH C B COOTBETCTBHUH C B COOTBETCTBHUHU C
HaIpPaBJIEHHOCTHIO HaIpPaBJIEHHOCTHIO HAIPaBJIEHHOCTHIO HAIPaBJIEHHOCTHIO
npohecCuoHAITBHOU poeCCHOHAITBHOU npodecCuoHATBHOU npodecCHoHATBHOM
JeSITeIbHOCTH JeSITEIbHOCTH JeSITEIbBHOCTH JIESITEIbHOCTH
B1.0.09-H.1 OO0yuaromuiicst He BIaJAeeT OOGyuatomuiicst cnabo Biaaeer | OO0ydaromuiicst ¢ HeOOIBITUMHU OOyuaromuiicss cBOOOTHO

HaBbIKaMU UCIOJIb30BaHUS
MaTeMaTH4eCKOro arnmapara
JUIS PEIIeHUs CTaHAAPTHBIX
3a/1a4 B COOTBETCTBHH C
HaIpPaBJIEHHOCTHIO
npodeccuoHaIbHON
JeSITeNIbHOCTH

HaBbIKAMU HCIIOJIb30BaAHU
MaTeMaTHYeCKOro anmnapara
JUIS PEIICHUs CTaHAAPTHBIX
3a/1a4 B COOTBETCTBHH C
HAIPaBJIEHHOCTHIO
npodeccuoHanbHOI
NEeSITeIbHOCTH

3aTPyJHEHUSIMH BJIJICET
HaBbIKaMU HCIIOJIb30BaHU
MaTeMaTHYeCKOro anmnapara
JUIS PEIICHUS CTaHAAPTHBIX
3aJa4 B COOTBETCTBUU C
HAIPaBJIEHHOCTHIO
npodeccrnoHanbHO N
JESITEIbHOCTH

BJIa/IC€T HaBbIKAMU
UCI0JIb30BAHUSA
MaTeMaTH4eCKOro amnmapara
JUISL pEIICHUS CTaHAAPTHBIX
3aJ1a4 B COOTBETCTBHH C
HAIPaBJICHHOCTHIO
npodeccruoHanbHON
JIESITEIbBHOCTU

I/IH‘].OHK—S anCTByeT B SKCIICPUMCHTAJIbHBIX UCCICIJOBAHUAX 110 HCIIBITAHUIO CEJIbCKOXO03AHCTBEHHON TEXHUKHU

Ilokazarenn

KpI/ITepI/II/I 1 1IKaJla OLICHUBAHUSA PC3YJIbTATOB OGy‘IeHI/IH 0O JUCIHUIIIINHE
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OLICHUBAHUS Henocratounsiil ypoBeHb JlocTaTo4HBbI YpOBEHB Cpennuii ypoBeHb BrIcokuii ypoBeHb
(Popmupyemsbie
3VH)
51.0.09-3.2 OOyuarommiicst He 3HaeT OO6yuarommiicst cnabo 3HaeT OO0yuatommiics ¢ OOyuarommuiicst ¢ TpeOyemoit
(dyHIaMEHTAIbHBIE OCHOBBI (G yHITaMEHTAILHBIC OCHOBBI | HE3HAYUTEIILHBIMH OIIHOKAMH CTEIEHBIO IOJIHOTHI U
MaTEeMaTHUKHA HEOOXOIMMEIE MaTeMaTUKHU HEOOXOIMMEBIE U OT/ICTIbHBIMU TIpOOeIaMu TOYHOCTH 3HACT
JUTSl y9acTHs B JUTSl y4acTHs B 3HaeT yH/IaMEHTAJIbHbBIC (dbyHIaMEHTaIbHBIE OCHOBBI
AKCTIEPUMEHTAIIbHBIX AKCTIEPUMEHTAIBHBIX OCHOBEI MaTEeMAaTHUKHU MaTeMaTHUKU HEOOXOIMMEIE
HCCISIOBAHUAX 110 HCCIIEAOBAHUSIX T10 HEOOXOAUMBIE JIJISl yIacTHs B JUTSL y4acTHsl B
HCIBITAHUIO HCIBLITAHUIO AKCIIEPUMEHTAIIbHBIX AKCIIEPUMEHTATBHBIX
CEITbCKOXO03SICTBEHHOM CEITbCKOXO03SHCTBEHHOM HCCIICIOBAHUIX I10 HCCIICIOBAHUIX I10
TEXHUKHA TEXHUKU HCIIBITAHHIO HCIBITAHUIO
CEIIbCKOXO03SCTBEHHOM CENbCKOXO03SHCTBEHHOM
TEXHUKHU TEXHUKHU
51.0.09-Y.2 OO0yuaromuiicst He ymeeT OOGyuatromuiicst ciiabo ymeer OOyuaromuiicst ymeer OOyuaronuiics ymeeT
MPUMEHSITh MATEMAaTHICCKUI | MPUMEHATh MAaTEMATHYECKUH | MPUMEHATh MAaTEMATHYECKUH | TPHUMEHSITh MaTeMaTHICCKHIMA
amnmapar IpH Y9acTHH B amnmapar IpH y9acTHH B amnmaparT IpH y4acTHH B amnmapar IpH Y9acTUH B
AKCIIEPUMEHTAIIbHBIX AKCIIEPUMEHTAIIbHBIX AKCTIEPUMEHTATbHBIX AKCIIEPUMEHTAIIbHBIX
HCCIEI0BAHUIX 110 HCCIIEA0BaHUIX 10 HCCIIEA0BAHUIX 10 HCCIIEAOBAHUIX 110
HCIBITAHUIO HCIBLITAHUIO HCIBITAHUIO HCIBITAHUIO
CEIIbCKOXO03IHCTBEHHOM CEIIbCKOXO03IICTBEHHOM CEIbCKOXO03HCTBEHHOM CENbCKOXO03IHCTBEHHOM
TEXHUKU TEXHUKU TEXHUKHU TEXHUKHU
B51.0.09-H.2 OO0yuaromuiicst He BIaIeeT OOGyuatromuiics ci1abo OO0yuaromuiics ¢ OO6yuaromuiicss cBOOOHO

HaBBIKAMU MTOCTPOCHUS
MaTeMaTUYEeCKUX MOJIeIIei
HEOOXOIMMBIX AJIsl y4acTHs B
SKCIEPUMEHTATBHBIX
HCCIIEOBAHMIX T10
HCITBITAHHUIO
CEIbCKOXO03SMCTBEHHOM
TEXHUKHU

BJIaJIceT HaBBIKAMH
MOCTPOEHUS
MaTeMaTHYECKUX MOACICH
HEOOXOUMBIX JJISl y4aCTUS
B 9KCIIEPUMEHTAIbHbBIX
HCCIIEIOBAHUIX IT0
HCITBITAHUIO
CEIbCKOXO3SIMCTBEHHOM
TEXHUKHU

HEOOJIBIIMMH 3aTPYTHCHUSIMU
BJIaJIceT HaBbIKAMH
MOCTPOEHUS MAaTEMATUYECKUX
Mojeneil He0OXO0IUMBIX IS
ydacTus B
AKCIEPUMEHTAIBHBIX
HCCIICIOBAHUIX T10
HUCIBLITAaHUIO
CEIbCKOXO3SIUCTBEHHOM
TEXHUKH

BJIaJIceT HaBbIKAMH
MOCTPOCHHUSI MATEMATUYECKUX
Moenel He0OX0IUMBIX IS
y4acTus B
AKCIEPUMEHTAIbHBIX
HCCIICTOBAHUIX T10
HCITBITAHUIO
CEJIbCKOXO3SIMCTBEHHOU
TEXHUKH
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3. TunoBbIe KOHTPOJIbHBIC 3alaHUS U (I/IJ'II/I) HHbIC MaTE€pHUaJIbl, H606XOL[I/IMble AJIsl OHCHKHU
3HaHHI7[, yMeHHﬁ, HAaBbIKOB U (I/IJII/I) onbITa J€ATCJIbHOCTH, XaPaAKTCPU3YIOIIIUX
C(l)OpMHpOBaHHOCTB KOMIIeTeHIINI B nmpouecce OCBOCHUA NUCHUITJIMHBI

TunoBbie KOHTPOJIBHBIC 3aJJaHHSI K MAaTEPUAITBI, HEOOXOUMBIE JJIsl OIICHKH 3HAHUH, YMEHUI
Y HaBBIKOB, COJICPIKATCS B yUeOHO-METOIMICCKUX pa3paboTKax, MPUBEICHHBIX HUKE.

1. TumoBble pacueTsl MO TeMe «IJIEMEHThl JIMHEWHOW U BEKTOPHOW anreOpb»:
METOIMYECKUE YKA3aHU ISl CTYJACHTOB OYHOM M 3a09HOM Gopm oOydenus [Hanpasienuid 35.03.06
Arpoumskenepus, 13.03.02 DnexrposHepreruka u sekrpoTexuuka, 19.03.02 [IpoaykTel nmuTaHus
U3 PpacTUTENBbHOrO cblpbs, 23.03.03 DOxcrutyatamusi TpaHCHOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMIUTIEKCOB, crenuanbHocTi 23.05.01 HazemHbie TpaHCIOPTHO-TEXHOJIOTHYECKHE cpeacTBa] /
coctraBurenu: Akynud O.E., baxenosa C.B.; FOxno-Ypanbckuii 'AY, UHCTUTYT arponkeHepun. —
YeagOMHCK: OxH0-Ypanbckuit T'AY, 2021. - 65 c.— Pexum JOCTyTA!
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

2. TumoBsie pacyeTsl 0 TeMe «OnpenenTuTeNn, MaTPHIIbI, CHCTEMBI JTHMHEHHBIX YpaBHEHUH,
BEKTOpHas anreOpa, aHAIUTUYECKas TEeOMETpHs» [DJIEKTPOHHBIM pecypc|: MeToAa. yKa3. s
CTYAEHTOB O4YHOM ¢opMbl 00yueHus [HampasineHuid: 35.03.06 Arpoumxkenepus, 13.03.02
DnekTposHepreTuka u 3ekTporexHuka, 19.03.02 IIpoayKTsl MATaHUST U3 PACTUTEIBHOTO CBIPBS,
23.03.03 DkcrmyaTtanys TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH M KOMIUIEKCOB, CHEUATbHOCTH
23.05.01 HazemHubie TpaHcmopTHO-TexHOJornyeckue cpeactal / coct. M.H. 3emckoBa; FOxHO-
VYpansckuit 'AY, WHCTUTYT arpoWmxkeHepuu. —3-¢ u3M., ucnp. u jgoi. — Yensouack: HOxHo-
VYpanbckuii 'AY, 2019. — 27 ¢. — Pexxum goctyna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

3. IloBepxHOCTH BTOpPOTO TOpPsAIKA [DIEKTPOHHBIM pecypc]: METOAMYECKHE YKa3aHUs IS
CTYJICHTOB OYHOM W 3a049HOU (popm oOydenus [HampasieHuit 35.03.06 Arpounxenepus, 13.03.02
DJeKTpod3HepreTuka u sekTporexuuka, 19.03.02 [IpoaykTel MUTaHUS W3 PACTUTEIBHOTO CHIPBA,
23.03.03 DkcrmyaTtanys TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH M KOMIUIEKCOB, CHEUAIbHOCTH
23.05.01 Hazemnsie TpancriopTHO-TeXHOJorH4Yeckue cpeactra] / coct.: O.E. Axynud u np.; FOxHO-
Vpanbckuit 'AY, Uuctutyr arpourkenepun. — YensOunck: FOxuo-Ypansckuit 'AY, 2019. —
32 ¢. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

4, BBenenue B MaTeMaTUYeCKHM aHaM3 [DJIEKTPOHHBIA pecypc]: ydel. mocobue s
CaMOCTOSITENIBHOM  paboOThl CTYJEHTOB OYHOW M 3aouyHOi (opMm oOyueHus (HampaBiICHUS
noaroroBku 23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, crnenuaisHOCTh
23.05.01) / coct.: O. E. Axkynuu [u 1p.]; FOxno-Ypansckuit 'AY, UHCTUTYT arpowH)XeHEpUH. —
YensiOuHCK: IOxHO0-Ypanbckuil I'AY, 2017.-70 c. — Pexum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

5. TunoBble pacyeTsl Mo Teme «BBeneHue B MaTeMaTHYeCKHil aHaimu3 (PYHKIUU OJHOM
JNEHUCTBUTENILHOM MEPEMEHHON» [DIEKTpOHHBIM pecypc|: MeToAd. yKa3. JUisl CTYJEHTOB OYHOU
dbopmbl oOydyenust [HampaBienuid: 35.03.06 Arpoumkenepus, 13.03.02 DnexTposHepreTHka u
anekTporexHuka, 19.03.02 IIpoaykTsl nuTaHus U3 pacTUTENBHOTO Chipbs, 23.03.03 Dkcmyarauus
TPAHCIIOPTHO-TEXHOJIOTMUECKUX MalllMH M KOMILIEKCOB, crnenuanbHoctu 23.05.01 Haszemusblie
TpaHCHOPTHO-TeXHOJornyeckue cpencrsal] / cocr. O.E. Akynnu ; FOxHo-Ypansckuit ['AY,
WHCTUTYT arpouHKeHepuu. —3-¢ M3A., ucnp. u jgon. — Yensbunck: FOxHo-Ypansckuii T'AY,
2019. — 69 c. — Pexxum mocryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

6. TumoBoit pacuer mo TteMe «JuddepeHunanbHoe wucurcaeHrne QOYHKIUA OJHOM
JNEHUCTBUTENFHON TEPEMEHHON W €ro MPWIOKEHHUS» s CaMOCTOATEIbHOW paboOThl CTYACHTOB
[DnexTpoHHBIN pecypc]: [ caMOCTOATENbHOM paboThl CTYJICHTOB OUYHBIX (PaKylIbTETOB] / COCT.:
C.B. baxenoBa, M.C. Crabymut, M.B. ®wmmnnosa; OxHo-Ypansckuit T'AY, HWucTuUTyT
arpourxenepuu. — Yensaounck:  FOxno-Ypansckuit T'AY, 2017.-70 c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

7. TunoBele pacuetbl 10 TeMe «MHTerpampbHOEe uUcYHclIeHWe GYHKIUA  OIHOU
JeWCTBUTENLHON MEPEMEHHOW» JJISi CaMOCTOSITENbHOM paboThl CTYICHTOB [ DIEeKTpOHHBIN pecypc]:
Mmetof. ykazanus / coct.. O.E. Axymnmu, M.H. Apxumnosa; IOxHo-Ypansckuit 'AY, Uucturyr
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arpourxenepuu. — Yensaounck:  FOxno-Ypansckuii T'AY, 2016.-82 c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

8. TumoBsle pacuersl 1o TeMe «JuddepeHunanbHOoe M HHTETPATBHOE HCUUCICHUS
GYHKIMHM ABYX TEPEMEHHBIX» [DJICKTPOHHBIA pecypc|: MeToJd. yKa3. [UIS CaMOCTOSTEIhbHOU
paboTBl CTYIEHTOB OYHOW W 3a04HOW (opMm oO0ydeHus (Hampasienus moarotoBku 23.03.03,
23.03.02, 35.03.06, 13.03.02, 44.03.04, cneumansHocth 23.05.01)] / coct.: O.E. Akynuu [u ap.];
IOxHo-Ypanbckuit I'AY, Muctutyr arpounkeHepuu. — YUensbunck: HOxno-Ypanbckuii T'AY,
2018. — 80 c. — Pexxum nmocryma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

9. TunoBele pacueThl TO Teme «Psub» [DIEKTPOHHBIN pecypc]: METOA. yKas. s
CTYICHTOB O4YHOH ¢opMbl o0OyueHus [Hampasienuid: 35.03.06 Arpoummxkenepus, 13.03.02
OnexTposHepreTuka U AnekTpoTexHuka, 19.03.02 IIpoxykTsl nUTaHUS U3 PACTUTEIBHOIO CHIPBS,
23.03.03 DxcrutyaTaiyds TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH M KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 Haszemnble TpaHCIOPTHO-TEXHOJOTHUECKHe cpeactBa]l / cocr.. O.E. Akynuy,
C.A. Ckpunka; HOxHO-Ypanbckuii ['AY, UHCTUTYT arpomHXeHEpuu. — 3-€ u3/A., UCIp. U JOI. —
YensaOuHCK: HOxHo-Ypanbckuii Ay, 2019.-69 c. — Pexxum JI0CTyTa:
http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

10. duddepennmanbabie ypaBHEHHS B TPUKIIAJIHBIX 3a/1a4ax [ DJIEKTPOHHBIA pecypc]: METO/I.
yKa3. Uil CTYIGHTOB OYHOU (opMbI 00ydeHus [HampaBieHuii: 35.03.06 Arpoumxenepus, 13.03.02
DneKkTposHepreTrka u aiekTporexHrka, 19.03.02 IIpoaykTsl MATaHUS U3 PACTUTEIBHOIO CHIPHS,
23.03.03 Dkcrmyatanys TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CHEUAIBHOCTH
23.05.01 HaszemHble TpaHCIOPTHO-TeXHOJOTHUECKkne cpeactBa]l / cocr.: O.E. Akynuy,
C.A. Ckpunka, 1.C. Crabynmut; IOxno-Ypansckuii 'AY, UHCTUTYT arpouHKeHepuu. — 2-¢ U31I.,
ucnp. u jom. — YemsOunck:  FOxHO-Ypamsckuit  'AY, 2019.—-81c. —Pexum pmocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

11. Tunooii pacuet mo Teme «Teopust BepossTHOCTE» [DNEKTPOHHBIN pecypc]: METOI. yKa3.
JUIsl CTYIAEHTOB OuHOUM ¢opMbl oOyuenus [HampaBieHuid: 35.03.06 Arpouwmxkenepus, 13.03.02
DIIeKTpod3HEpreTuka u 3ekTporexuuka, 19.03.02 [IpoaykTel TUTaHUS U3 PACTUTENBHOTO CHIPHA,
23.03.03 DkcrnmyaTtanus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH W KOMILUIEKCOB, CHEIUATIbHOCTH
23.05.01 HaszemHble TpaHCIIOPTHO-TeXHOJOTHUECKHe cpeactBa]l / cocr.: O.E. Akynuuy,
M.B. ®ununmnosa; KOxuno-Ypansckuii ['AY, MHCTUTYT arpouH)KeHEepUuu. — 2-¢ U3., UCTIP. U JOIL. —
YensiOuHCK: OxHO0-Ypanbckuil 'AY, 2019. - 106 c. — Pexum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

12. TunoBeie pacyeThl Mo Teme «MaTemaTuyeckas CTaTUCTHKa» [DIEKTPOHHBIN pecypc]:
METO/JI. yKa3. JUIsl CTYACHTOB OYHOU (opMbl 00ydeHus1 [HampaBieHuid: 35.03.06 ArpouHxeHepus,
13.03.02 DnexrposHepreTuka v 3nekTporexuuka, 19.03.02 [IpoaykThl TUTaHUS U3 PACTUTEIHHOTO
ceipbsi, 23.03.03 DOkcrulyaranuss TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH M  KOMILUIEKCOB,
cnenpanbHocTd  23.05.01 HasemHble TpaHCHOPTHO-TEXHOJOTHYECKHE CpeacTtBal /  COCT.
M. H. ApxunoBa; FOxHo-Ypansckuii ['AY, UHcTutyt arpounxenepun. — 4-¢ 3., UCHp. U JIOM. —
YenstOUHCK: FOxHO0-Ypanbckuit T'AY, 2018.-72 c. — Pexxum JOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

4. MeTonnyeckue MaTepuaJibl, ONpe/e/siionue Npoueaypbl OlleHUBAHUA 3HAHMI, yMEHUIA,
HABBIKOB M (MJIH) ONBITA 1eATEJIHLHOCTH, XapPAKTePU3YIOIIUX
chopMHpPOBAHHOCTH KOMIIETECHIIHIA

B nannom pasaciie MCTOAUYCCKUEC MaTCpuajibl, ONPCACIAIONINC TPOUCAYPhl OLICHUBAHUS
3HaHPII>i, YMCHHﬁ, HaBBIKOB H (I/IJ'II/I) OIlbITa ACATCIBbHOCTHU, II0 JUCHHUIIIIMHE «Marematuka»,
NpUBCACHBI MNPUMCHUTCIBHO K KaXJIOMY H3 HCHOJB3YCMbIX BHIOB TCKYLICTO KOHTPOJIA
YCIIEBAaCMOCTHU U HpOMC)ICYTO‘{HOﬁ aTTeCTalnuu O6y‘~IaIOH_[I/IXC$I.
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COoOO0IIar0TCs

4.1. OIIeHO'lHLIe Cpeacrea AJisi NIPOBEACHUA TEKYLIECT0 KOHTPOJIA YCIIEBAEMOCTH B

nmpouecce HpaKTI/I‘leCROﬁ noAroToOBKH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITUU

OTBeT Ha MpPaKTUYECKOM 3aHATUU HCIOJIB3YETCS JUId OLIEHKM KayecTBa OCBOEHUS
oOyJaromuMcsi OCHOBHOHM mpodeccrHoHabHOM 00pa30BaTeNbHON MPOrpaMMBbl MO  OTIACIBHBIM
BONPOCAM M TeMaM JWCIHIUIMHBL. TeMbl W IUIaHbl 3aHATHH (CM. MeToapa3paboTku 1. 3) 3apaHee

oOywaromumcsi.  OTBET  OIICHMBACTCA  OLICHKOM

«KYHAOBJICTBOPHUTCIBHO» WJIN «HCYAOBJIICTBOPUTCIILHO.

COTJIMYHOY,

«XOpOoIIO»,

OneHouHBIE CpesICTBA

TunoBble KOHTpOJbHBbIE 3aJaHusd M (WJIKM) UHBIE MaTepHalbl,

Konx n ramMmeHOBaHME

Ne | HeoOXomuMBbIE a1 OIIEHKM 3HAHUW, YMEHWW, HaBBIKOB W (WJIH) WHJIUKaToOpa
OTBITa  JIEATEIBHOCTH, XapaKTEepPU3YIOIUX CHOPMUPOBAHHOCTD KOMIIETSHITIHU
KOMIETEHITUHN B TPOIIECCE OCBOCHUS TUCITUTIITUHBI

1. | 1. Beruucoutrh 00bEM TpPEYrosbHONW MUpaMHIbl C BEpPIIMHAMHU B N-1onk-1
toukax A4, B, C, D m HaliTu nnuHy BBICOTHI, OMylIeHHOW wu3 | Mcmosb3yeT OCHOBHBIE
BepmuHbl D Ha rpans ABC, eciin A(1; 0; 2), B(1; 2; -1), C(2; 0; 4), 3aKOHBI
D(-3; 1; 2). €CTECTBEHHOHAYYHBIX
2. HampshkeHwe Ha KIeMMax »dJICKTPHUYSCKON IeNH, paBHOE JTUCITUTIITUH IS
MEePBOHAYAIHPHO HYIIIO, PAaBHOMEPHO BO3pAacTaeT; OJHOBPEMEHHO B | PEIICHHS CTaHIAPTHBIX
IIeTIh BBOJUTCS COMPOTUBIICHHE, TPOTIOPIIMOHAIBHOE KBaJpaTy | 3adad B COOTBETCTBHUH
BpeMeHH C KOA(POUIUEHTOM MpOonopuuoHanbHOCTH 1 OM/MHUH. | € HampaBJIEHHOCTHIO
[TepBonauansHOE compoTuBieHue 1enu 4 OM. B kakoii MomeHT | mpodeccruoHaIbHOM
BPEMEHH TOK B IIETTH HAMOOIBIIIHIA? NEeITEILHOCTH

2. | 1. B XKMBOTHOBOYECKOM KOMIUIEKCE JUISI KPYITHOTO POTaToOro CKOTa N-lonks
IIpH pa3adv KOpMOB padoTaroT /1Ba TpaHcnoprepa. [Ipeamnonoxum, VY4acTByeT B
YTO BEPOSATHOCTh 0€30TKa3HOM pabOThl B TEUCHHE 3UMHUX MECSIIEB | 3KCIIEPUMEHTAIbHBIX
Kaxsoro u3 HuX paBHa 0,9. Tpancnoprepsl paboTalOT MpHU Mojaaue HCCIIEIOBAaHUAX 10
AIIEKTPOIHEPTUH He3aBUCUMO. HaliTu BEpoOsATHOCTH TOrO, YTO B UCIIBITAHUIO
TEYEHHE 3MMHEro BpeMeHu OynayT paborarh: 1) XoTs Obl OJUH | CEIbCKOXO3HCTBEHHOM
TpaHCHopTep; 2) TOJIBKO OJIMH TPAHCIOPTED. TEXHUKH

2. CpenHsiga ypoxalHOCTh MIIEHUIB! (B IIEHTHEpax ¢ | rexrapa) B
X03siiicTBe  o0ylacTU  SBISIETCST  HOPMAJIbHO — pacmpeesieHHOM
CIy4alHOUM BEJIMYMHOM CO CpEeTHUM 3HAaYeHUEM 23 11 U AUCIepCUue
1,21 u. KakoBa BEpOATHOCTh TOTO, YTO Ha 3 CIydallHBIM 0Opa3oM
OTOOpaHHBIX YydYacTKax ypoxkalHOcTh Oyaer He MeHee 25 11?7
CocTaBuTh (QYHKIHUIO MIOTHOCTH.

Kputepuu onenuBanus orBera (Tabs.) AOBOAATCA 1O CBEIEHUS OOYyJaroIIMXCS B Hayaie
3aHsTuil. OneHka oObABISETCS 00yJaroImeMycsl HEMOCPEACTBEHHO MOCIE OTBETA.

IIxana Kpurepun onenuBanus
Onenka 5 - 00yJaroLuiics MoJIHO ycBOWII y4eOHBINH Marepua;
(oTIMYHO) - IPOSIBISIET ~ HABBIKM ~ aHanM3a,  OOOOILIeHUs,  KPUTUYECKOTO

OCHOBHbBIX MAaTEMAaTUYECCKHUX METOOB,
- Marepuajl MU3JO0KEH TIpaMOTHO,

OCMBICJICHHUA U BOCHPUATUA HH(bOpMaHHH, HAaBbIKH TNPUMCHCHUA

B OIPEIECIECHHON JIOTUYECKON
MOCJIEI0BATEIBHOCTH, TOYHO UCIIOJIB3YETCS TEPMUHOJIOTHS;

- IOKAa3aHO YMEHUE WUIIOCTPUPOBATh TEOPETUYECKUE IOJIOKEHUS
KOHKPETHBIMU IIPUMEPAMH, TPUMEHSTh UX B HOBOM CUTYalUU;

- IPOJIEMOHCTPUPOBAHO YMEHHE PEIIaTh NPUKJIIAIHbIE 3a1a4U;
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Ml xana

Kpurtepuu oneHuBaHus

- IPOJAEMOHCTPHPOBaHA CPOPMUPOBAHHOCTh M YCTOMUMBOCTh 3HAHUH,
YMEHHUH U HaBBIKOB;

- MOTYT OBITh JOMYIIEHBI OJHA-/BE HETOYHOCTH IPH OCBEILECHUH
BTOPOCTENIEHHBIX BOIIPOCOB.

Ornenka 4
(xopor10)

OTBET YIOBJIETBOPSET B OCHOBHOM TPEOOBaHUSM Ha OICHKY «5», HO TPHU
9TOM UMEET MECTO OJIFH U3 HEJOCTATKOB:

- B YCBOCHUH Yy4eOHOI0 Marepuaja JOIMYIICHbI HEOOJBIIHNE MPOOLIHI,
HE MCKA3WBIIHE COJCP)KAHUE OTBETA;

- B PCIICHHM TIIPUKIAAHBIX 3ada4 JOIYHICHBI
HETOYHOCTH.

HC3HA4YUTCIIBHBIC

Orenka 3
(YIOBJIETBOPHUTEIILHO)

- HETIOJIHO WJIM HEIOCJIEN0BATEIbHO PACKPBITO COACpKAHUE MaTepHala,
HO TIOKa3aHO oOmiee MOHMMAaHHE BOIpOca U IMPOJEMOHCTPUPOBAHbI
YMEHHUS, JOCTATOYHbIE I TaJIbHEHIIEr0 YCBOCHMS MaTepraa;

- UMEJIUCh 3aTPYJHEHMs] WIM JONYIIEHbl OIIMOKKM B OINpEAEICHUU
MTOHATHH, HCIIOJIb30BAaHUM  TEPMUHOJIOTMM, B NPUMEHEHUH
MAaTE€MaTH4YECKUX METOJIOB PEIICHNS IPUKIAAHBIX 3a]1a4, UCIIPaBICHHbBIE
IO CJIE HECKOJIBKMX HABOIAIIUX BOIPOCOB;

-TPpU HEMOJHOM 3HAaHMHU TEOPETHMYECKOIO Marepuajia BBISBICHA
HelocTaTtoyHasi CQOPMUPOBAHHOCTh YMEHUH 1 HAaBBIKOB, 0OydJaromuics
HE MOKET NePEHOCUTDh 3HAHUSI B HOBbIE ITPOOJIEMHBIE CUTYAIIUH.

Onenka 2
(HEeYIOBIIETBOPUTENIHHO)

- HE PAaCKPBITO OCHOBHOE CO/IepKaHNe yd4eOHOTO MaTepuana;

- oOHapyXeHO HE3HAaHWE WJIM HEMOHWMaHue OoJibIliel WM HauboJee
Ba)XHOH YacTH y4eOHOTO Marepuaa;

- JIOTYIIEHBl OIMUOKH B OTPEACICHUU TOHSATHH, TPH HCIOIb30BaHUH
TEPMUHOJIOTHH, B TPUMEHCHHHM MAareMaTHYeCKHX METOJIOB TIpH
pelIeHUH TIPUKIAIHBIX 3a]ad, KOTOpble HE WCIPABICHBI IOCIE
HECKOJIbKHX HAaBOJSIINX BOITPOCOB.

4.1.2. OnenrnBaHne WHIMBHUIYAIbHOTO 3aaHus (THIIOBOTO pacyeTa)

WnnuBuayanbHoe 3anaHue (ajiee THIOBOM pacyeT) MCIOJIb3YeTCsl NIl OLICHKM KadecTBa
OCBOCHHUSI OO0y4aromMMcCsi OCHOBHOM MpodeccnoHalbHOM 00pa30BaTENbHON MPOrpPaMMBI 10
OTJIeIbHBIM TeMaM TUCIHUIUIMHBL. BapuaHT 3aanus Ui KaKI0ro 00ydaromierocst onpenensiercs B
COOTBETCTBUU C TOPSAKOBBIM HOMEpPOM B >KypHaine rpymmbl. CojaepikaHue 3aJaHUil THIIOBBIX
pacueToB MPUBOJUTCS B MeToAnYeCKUX yKazaHusx (m. 3 ®OC).

OrneHoYHbBIC CPEACTBA

Tunossie KOHTPOJIBHBIC 3aJaHUud H (I/IJ'II/I) HWHBIC MaTcpualkbl,

KOI[ 1 HAMMCHOBAHUC

Ne | HeoOxomuMBIe Ui OLICHKH 3HAHHWM, yMEHUN, HAaBBIKOB U (MJIN) MHJUKaTOpa
OMNBITa JICATEIILHOCTH, XapaKTEPU3YIOIUX CHOPMHUPOBAHHOCTh KOMITIETEHIINH
KOMTIETEHITUI B ITPOIECCE OCBOCHHUS AUCITUTUINHBI

1. C. . & NJT-1omx-

1. Hams tpu cuiel F1, F2, F3, npunoxennsie B Touke A. A-Lomkt
Hcnonb3yeT OCHOBHBIE
Onpez[envnTL BEJMUHHY M HANpABISIOMME KOCHHYCHI MOMEHTa 3aKOHBI
PaBHOJCHCTBYIOIIEH OSTHX CHJI OTHOCUTEIBbHO TOuYkdM B, ecmu €CTECTBEHHOHAYIHBIX
F1={3§1§ 2}1 F,={-4-2-5}, F3={5;1;1}' A(-8;—4;-2), JUCHUTUTAH 1S
B(-6;,-2;,-4). pelIeHus CTaHIapTHBIX

2. CornacHo 3akoHy HploTOHa,

3aga4 B COOTBECTCTBHU
C HAIIPaBJICHHOCTBIO

CKOPOCTh OXJIAKACHUA TCJa

NPOTOPIMOHATIBHA PAa3HOCTH TEMIIEpaTyp Tella U OKpYKaromieh
cpensl. M3BecTHO, uTO B TedeHne 20 MHH. TEJO OXJIAKIACTCS OT
100° 50 60°. Uepes ckonbkO BpeMeHH C MOMEHTAa Hawana

npodeccrnoHanbHO I
JeSITeIIbHOCTH
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OneHouHBIE Cpe/ICTBA

TunoBble KOHTpOJbHBIE 3aJaHud M (WJIKM) UHBIE MaTepHallbl,
HEOOXOJMMBIEC JJISl OICHKH 3HAaHWH, YMEHHMW, HAaBBHIKOB W (MJIM)
OMbITa JICATENILHOCTH, XapaKTEPU3YIOIUX CGHOPMHUPOBAHHOCTD
KOMIIETEHIIUH B IPOLIECCE OCBOCHUS JUCIUIIIINHBI

Ko 1 nHaumeHnoBaunue
WHJIUKaTopa
KOMIIETEHIIUU

OXIaK/IeHUs TeMmmeparypa Tena moHmsutes g0 30°, ecim
TeMIepaTypa OKpyKaromiei cpenl cocrasiuser 2007

1. XKupnocts MoJi0Ka B X03siicTBax o0nact (%) ecTh HOpMaJIbHO
pacmpesieneHHas ciiydaiiHas BeiuuymHa X C MaTeMaTUYeCKUM
oxujgaHueMm,  paBHbIM  3,2%, U CcpelHEKBaJpaTHYECKUM
orkinonenueM, paHbIM 0,15%. HaiitTn QyHKIUIO TUIOTHOCTH.
BbauciuTe BEpOSTHOCTH TOTO, 4TO B 2 W3 4 Haymady B3ATHIX
npo0ax KUPHOCTh MOJIOKa OyneT He MeHee 3%.

2. 3mepen xapakTepHsbIid pazmep X jaeraneii, 00padaTsiBaeéMbIX Ha
HEKOoTOpoM cTaHke. 3amepeHo 80 neraneil. JlaHHble 3amMepoB
MIpUBECHBI B Ta0.

3,86 [4,06 |3,67 |3,97 [3,76 3,61 |3,96 [4,04 |3,84
3,94 1398 |357 |387 [4,07 399 |3,69 |3,76 [3,71
3,94 13,82 |4,16 |3,76 [4,00 |3,46 |4,08 |3,88 [4,01
3,97 [3,71 |3,81 |4,02 [4,17 |3,72 |4,09 |3,80 |4,02
3,73 13,52 |3,89 |392 [4,18 |426 |4,03 |4,14 |3,72
4,33 (3,82 (4,03 |3,62 |393 350 |3,70 |3,71 |3,76
3,81 13,89 (3,90 3,84 |3,93 (3,94 |3,64 |4,00 |3,95
4,05 (4,10 (4,11 |4,15 |4,20 {414 |422 |359 |4,25
4,24 1430 (3,62 |3,65 |4,72 398 |3,88 |3,95

O06paboTaTh pe3ynbTaThl 3TOTO OIBITA [0 CIAEAYIOLIEMY IUIAHY:

1. [TocTpoum cTaTucTUYECKOE paclpeieleHe BHIOOPKH.

2. BelunciuM O1IeHKH MaTeMaTU4eCKOTo 0KUIaHUS U IUCIIEPCHH.
3. Iloctpoum rucrorpaMmMy OTHOCHUTENBHBIX YacTOT, YCTaHOBUB
CTaTUCTUYECKUN  (OMIMPUYECKHI) 3aKOH pachlpefesieHuss u
3anMIIeM ero (yHKIHIO MIOTHOCTH. C MOMONIBIO KPUTEpUS 2
(ITmpcona) mnpoBepuTh THUIOTE3Y O COTJIACUU IMIIMPUYECKOTO
3aKOHA pachpefeNieHusl Cly4yailHOW BeTU4YMHbI X C HOPMaJIbHBIM
3aKOHOM pacripenenenus (3akoHoM ['aycca), clienarb BHIBO/I.

4. TlocTpouTh KpHUBYIO HOPMAIBHOTO pacmpeiefieHus, MPHUHSIB 3a
napaMeTppl KpUBOW HaWJEHHbIE OIGHKH MAaTeMaTH4ecKOTO
OKUJaHUS U TUCTIEPCHUH.

5. BblUMCIUTH JOBEPUTENBHBIM WHTEpBAN AJII MaTEeMaTHYECKOTO
OKUJAHMS ¥ TUCTIEPCHUH.

N-1omnxk-s
VYyacTByeT B
E)KCHCpI/IMCHTaJII)HI)IX
HCCIICAOBAHUIX 110
HUCIIBITAHHUTIO
CEIbCKOXO03SHCTBEHHOM
TCXHUKHN

A WON -

HpI/I HU3YUYCHUU TUCHUIIIINHBI «MateMmaTHKa BBIIIOJHAIOTCS CJICAYIOMIUC TUTIOBBIC PACUCTHI:

6 3amaHuin).

nputoxenus (6-8 3amanuit).

. Heompenenenuslit uurerpan (6-8 3aganuii).

. Onpenenurenu. Matpuupl. CucTeMbI JIMHEHHBIX anreOpandeckux ypaBHeHU (4-6 3a1anuil).
. Bexropnas anre6pa (3-4 3aanus).

. Ananutudeckas reometpus (5-7 3aaanHuii).
. BBenenne B Marematudeckuil aHanu3 (QyHKIMHM OJHOM JEHCTBUTENBbHON mnepeMeHHOU (4-

. AuddepennmansHoe ucuucieHne (QyHKIUH OJHOM J€HCTBUTENBHOM IMEpPEeMEHHOH M ero
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Onpenenennblii uaTerpan (4-6 3amanuii).

Huddepenunansuoe ncunciaenne GyHKIUHN IBYX epeMEeHHbIX (3-4 3a1anus).
WuTerpanpHoe ucuncieHne GyHKIUHU IBYX MepeMeHHbIX (3-4 3amanus).

10. Psuer (6-10 3aganuii).

11. Juddepenunansubie ypaBHenus (5-8 3ananmuii)

12. Teopus BeposiTHOCTEH (6-8 3amanmii).

13. MaremaTrueckas cTaTHCTUKA (2 3a1aHus).

© N

Pabota BeImomnHsIeTCS B OTAENBHOM TeTpaan (12-18 IuCTOB) B KIETOUKY.

TpeboBanwus py BBITIOJTHEHUH TUTIOBOTO pacyueTa:

— YCJIOBHME Ka)XJOM 3aJaud BKJIEMBAETCS B TETPaJb B MEUATHOM BUJAE WJIM MULIETCS OT PYKU
paz00pUMBBIM ITOYEPKOM;

— TPUBOJUTCS TOJHOE U OOOCHOBAHHOE pelIeHHe C HEOOXOAUMBIMU MOSICHEHHUSMH,
BBIYHMCIICHUSIMU U pacueTaMu;

— TI0CII€ PEIIeHMs 3alHChIBAETCS OTBET;

— TpaduvecKue MOCTPOEHUS BBIIOJIHIIOTCS KapaHIalloMm;

— TEKCT pelIeHMs] BCEX 3a/a4 JI0JKEH ObITh B TUCBbMEHHOM BUJIE;

— 171 OTMETOK M 3aMEeYaHUi IpenoaaBaTess J0KHbI ObITh OCTaBJIeHbI oS (3—4 cm).

TunoBoit pacyer cpaercs A0 YKa3aHHOTO IIperojaBaTelieM CpoKa W TNPUHUMAETCs Ha
MIPOBEPKY TOJILKO B TOM Cllydae, €Clid yIOBJIETBOpseT TpeOoBaHUsAM K opopmieHuto. Pabora Hax
OLIMOKaMU BBITIOJIHSETCS B 3TOM e TeTpaau U CaeTcs sl HOBTOPHOM MPOBEPKH.

[IpenogaBaTesnb MOKET Ha3HAYUTH MO CBOEMY YCMOTPEHHIO 3alllUTy THUIIOBOTO pacyeTa,
BBITIOJTHEHHOTO O0y4JaOIIUMCS.

CopneprkaHue THUIIOBOTO pacdyeTa MU KpUTEpPUH OLIEHKH OTBeTa (Tabi.) TOBOJATCS A0 CBEICHUS
00y4aromerocs: CorjlacHoO rpa(uKy BbIIIOJIHEHHUS B Havaje ceMecTpa. TUIoBOi pacdyeTr OLleHUBaeTCs
IIPEI0/1aBaTeNIeM OLICHKON «3aYTEHOY, «HE 3aUTEHO» U PE3YJIbTaT 0ObABIACTCS HAa 3aHATUU.

Hlkana Kpurepun ouenuBanus

OHGHKa «3adYTCHO» - pa60Ta BBITNIOJIHCHA ITOJIHOCTBIO,

- YMCHHEC JIOTHYHO U I'PaMOTHO IPUMEHATH MAaTEMaTHYCCKHUE MCTOAbI
IIpHU pEIICHUH NPEIIOKCHHBIX 3a/4a4,

- YMCHHC 000CHOBBIBATh BBI60p METOAa PEHICHHUSA, II0Ka3bIBACT
3HAaHHE OCHOBHBIX MaTeMaTHYECKUX MOHSITHI IIpHU OTBETEC HA BOIIPOCHI

IIperoaaBaTeiid, crocobeH HCIIPABJIATDH OIINOKHU IOoCJIC
JOIIOJIHUTCIIBHBIX BOIIPOCOB.
OI_IeHKa «HC 3a4TCHO» - pa60Ta BBIIIOJIHCHA HC B IIOJTHOM O6L€Me;

- OTCYTCTBUC H606X0,Z[I/IMLIX TCOPCTUICCKHUX 3HaHPII>i;
- JOIIYIICHbI l"p}I'6LI€ OIINOKHU B IMPUMCHCHUU AJIrOpuTMOB
MAaTCMAaTHYCCKHUX MCTOJ0B PCIICHUA 3a/1a.

4.1.3. TectupoBanue

TectupoBaHue HCMOJB3YyeTCs JUISL OLIGHKM KadyecTBa OCBOEHHsS OOYyYarolIUMCs OCHOBHOM
npogdeccuoHanbHOW 00pa30BaTeNbHOW MPOrpaMMbl 10  OTAEIBHBIM TE€MaM MM  pazjeliam
micuuiuineel.  Tect  mpencraBinseT  coOOM  KOMIUIEKC — CTaHAAPTU3MPOBAHHBIX  3aJaHMH,
MO3BOJISIOIIMKA  YIPOCTUTh  MPOLEAYPY HM3MEpEeHUs 3HAaHUH M YMEHMH OOydarouiuxcs.
OOyuaromuMcsi BBIIAIOTCA TECTOBBIE 33JaHUs € (HOPMYIMPOBKOM BOIMPOCOB M MPEATIOKEHUEM
BbIOpATh OJIMH NMPAaBHJIBHBINA OTBET U3 HECKOJIBKUX BAPHAHTOB OTBETOB.
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OneHouHBIE Cpe/ICTBA

TunoBble KOHTpOJbHBIE 3aJaHud M (WJIKM) UHBIE MaTepHallbl,

Ko 1 nHaumeHnoBaunue

Ne | HeoOxXomuMBIE IS OIICHKW 3HAHWM, yMEHWN, HABBIKOB U (WUIN) WHJIUKaTopa
OTBITa JIEATEIBHOCTH, XapaKTePU3YIOMHUX CHOPMUPOBAHHOCTH KOMIICTCHITUH
KOMIIETEHITUH B IPOLIECCE OCBOCHUS JUCIUTIIUHBI

L 1 - 7L 3 HI[- 101‘[K-1

= Hcnonp3yeT OCHOBHBIE
1. Marpuna ( 4 2) BBIPOK/ICHA TIPH A PABHOM. .. 3AKOHEI
a)-5;0)3;8)4;1)5. €CTECTBCHHOHAYYHBIX

1 3)

2. Onpenenutens Do —3 10
a)-2;0)0;B)1;1) 2.
3. lansl BexTOpEl A = (5; 4; 2) u b= (3; -1 7) , TOIJIa WX
BCKTOPHOC NPOU3BCACHUEC UMCCT BU. ..
a) 261 —41] —7K ; 6) 15 —4] +14k ;
B) =301 +29] +17k ; r)30i —297 —17k .

4. Hopmanbueii Bektop miockoctn X+ 2Y+2Z—15=0 wumeer

paBeH 0, eciiu o paBeH. ..

KOOPJIUHATHI. . .

a) (1; 1; -15); 6) (15 25 1); B) (2; 1; -15); 1) (1; 2; -15).
Iim3x2 +2x—4

5. 3Hauenue mpesiena -, 2 , gy | PaBHO...

a) 0; 6) o; B) 3; 1) 2.

6. 3aKOH  JBWJKEHHUS  MaTepUAIbHOM  TOYKH  HMMEET  BHUJ
X(t) =4t® +8t+13, rme X(t) xoopmmmara ToukH B MOMeHT

Bpemenu t. Torga yckopeHue TOYKM B MOMEHT BpeMEHH Inpu t=2
paBHo...

a) 56; 6) 61; B) 35; 1) 48.

7. JlaHpl KOMIIJIEKCHBIE uMCcaa Z; = 5-3i u Z,= 4—j. Torna

22, — 41, pasHo...
a) 6—5i;0) —6—10i:B) —6—2i:1) 26 —10i-

T
4
8. OmnpeneneHHbI HHTETPAT J‘ sin’ xdx PaseH...

T

4
a) —m;0) 27;8)0; 1) 0.
9 -8
9. Ilyctp S :dej F(X, Y)Yy Torma o6nacts D, mnnomane
7 10
KOTOPOH BBIPaKAETCsl JAHHBIM UHTETPAIOM, UMEET BUJI. ..

a) NpPAMOYTI0JIbHHK, Y KOTOPOIro BCe CTOPOHBI PABHBI;
0) IpsSIMOYTOJIbHUK; B) TPEYT OJIbHUK;

JUCHUIIJINH JJI51
pemiCHud CTaHAAPTHBIX
3a1a4 B COOTBETCTBUU
C HaIPaBJIEHHOCTHIO
npodecCuoHaIbHOU
JIESITSIIbHOCTH
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OneHouHBIE Cpe/ICTBA

TunoBble KOHTpOJbHBIE 3aJaHud M (WJIKM) UHBIE MaTepHallbl,

Ko 1 nHaumeHnoBaunue

Ne | HeoOxXomuMBIE IS OIICHKW 3HAHWM, yMEHWN, HABBIKOB U (WUIN) WHJIUKaTopa
OMBITa JICATENILHOCTH, XapaKTePH3YOUMX CPOPMHPOBAHHOCTH KOMIETEHIIH
KOMIETEHINI B TPOIeCCe OCBOCHUS AUCITUTUINHBI

T') OKPYXKHOCTB C PaIUycoM /2 .
’
10. Mano muddepenuuansroe ypasuenne Y =X+Y, y(0)=1.
Torna mepBble TpU 4WIEHA PA3JIOKEHUS €ro PElIeHUs B CTETICHHOM
PSI UMEIOT BHL ...
a) 1+x+x?; 6) -1+x+x2; B) 1+x+x%; ) T+x+x?+x3.
2. | 1. Onepanmeld Hanm MHOXecTBaMH A W B, pe3ynpTar KOTOpOH N-1lonks
BBIJIEJIEH HA PUCYHKE, SBJISETCH. .. VYyactByer B
B & SKCIIEPUMEHTAIBHBIX
HCCJIEIOBAHUSX T10
UCTIBITAHHIO
BapHaHTHI OTBETOB: CEJIbCKOXO035HCTBEHHOM
TEXHUKHU

a)BUA; 6) B\A; 8 A\B; 1) AnB.
2. B maptum u3 12 peraneid mmeercs 5 OpakoBaHHBIX. Haymauy
OTOOpaHbl TPU JAeTadd. Torja BEpPOATHOCTH TOTO, YTO CPEAH
0TOOpaHHBIX JeTaJIel HET OpaKOBaHHBIX, PaBHA ...

7 1 7 1
) 44:0) 578 1550 -

3. B nepgoii ypue 1 depnsbIii u 9 6enpix mapoB. Bo BTopoit ypue 4
OenbIX ¥ 6 YyepHBIX mapoB. M3 Haynavy B3ITOM ypHBI BEIHYJIU OJIUH
map. Torna BepOSTHOCTH TOTO, YTO ATOT IHAP OKAXKETCA OeIbIM,
paBHa...

a) 0,25;6) 0,13; 8) 0,7; r) 0,65.
4, OyHKIMSA pacpeeieHus BEPOsITHOCTEH TUCKPETHON CITyqaitHOM
(0, x<0,

0,3, 0<x<I,
0,5, 1<x <6,

BEJIWYHHBI X UMEET BU]] 1. =0, Torma

F(x)=+

sepositHocts P(—1 £ X £3) paspna ...
a) 0,7;6) 0,2; B) 0,3; ) 0,5.
5. HenpepsiBHast ciydaiinas BenuurnHa X 3a/1aHa IIIOTHOCTHIO
(r-1132
1 —_

= 200
acnpeaeeHus] BEpPOSITHOCTEN f(‘x} - € .Torma
pRcTpeA b 1027 !

MaTeMaTUYECKOE 0XKUAAHUE 3TOM HOPMAIIBHO PACIPEACIEHHON
CIIy4aiiHOM BEJIMYMHBI PABHO ...

a) 11; 6) 10; B) 100; r) 200.
6. JluckperHas citydaiiHasi BelIMYMHA X 33/1aHa 3aKOHOM
pacpeneneHus BEpOATHOCTEN
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OneHouHBIE Cpe/ICTBA

TunoBble KOHTpOJbHBIE 3aJaHud M (WJIKM) UHBIE MaTepHallbl,
HEOOXOJMMBIEC JJISl OICHKH 3HAaHWH, YMEHHMW, HAaBBHIKOB W (MJIM)
OMBITa JICATENILHOCTH, XapaKTePH3YOUMX CPOPMHPOBAHHOCTH
KOMIIETEHIIUH B IPOLIECCE OCBOCHUS JUCIUIIINHBI

Ko 1 nHaumeHnoBaunue
WHJIUKaTopa
KOMIIETEHIIUU

X|1l |3]5]|6
p 101|a|b]|03
a)a=0,3,b=01;6) a=0,3, b=0,2;
B) a=0,6,b=0,6;r) a=04, b=0,2.
7. U3 renepanbHON COBOKYITHOCTH M3BJI€UEHA BHIOOpPKA 00beMa
n=>50:

=g

1[2]3]4
12 (11 |10 | n,

Torma N4 paBeH...

a) 17;6) 9; B) 50; r) 18.
8. [IpoBeneHo 5 w3mepeHuii (0e3 cuCTeMaTHIECKHX ONTHO0K)
HEKOTOPOU cimydaitHOM BenuduHbl (B MM): 9, 10, 13, 14, 15. Torna
HECMEIIICHHAsI OIIEHKA MAaTEMaTHYECKOTO OKHIAHHSI paBHA. ..

a) 13; 06) 15,25; B) 12,25 1) 12,4.
9. B pesynbraTe H3MEpeHU HEKOTOPOU (PU3HUECKON BEIIMIUHBI
OoJTHUM TIprOOpoM (6€3 CHCTEMATHIECKUX OIMHUOO0K) TIOTydEHBI
cnenytomue pe3ynbrarel (B MM): 11, 14, 14. Torma HecmereHHas

OLICHKA UCTICPCHH U3MEPECHUH paBHa. ..
a) 13;0) 3;8) 6; 1) 2.

i

Hy: p=0,6

10. Eciim ocHOBHas ruiiore3a HWMEET BUI
KOHKYPHPYIOIIEH MOKET OBITh TUIIOTE3A ...

a) . p206;06) Hy: pz006;
B) Hy: p#0,7;r) Hy: p <006,

TO

[To pesyapTaTaM TecTa OOYYarOIIEMYyCS BBICTABJISETCS OIICHKA «OTIUYHO», «XOPOIIOY,
«YIOBJICTBOPUTEIILHOY» UIIH «HEYOBJICTBOPUTEIHLHO.
Kputepuu ouenuBanusi otBera (Tabil.) AOBOAATCA /0 CBEICHHS OOy4aroMIMXCs 10 Hadaja
TeCTUpOBaHUA. Pe3ynapTar TecTHpoBaHHs OO0BABISETCS OOydaroumieMycs HENOCPEACTBEHHO IOCIe

€ro clayu.
Mhcaaa (% npasmnbax orseron
Ornenka 5 (OTIUYHO) 80-100
Onenka 4 (xopo1io) 70-79
Onenka 3 (yr1oBIETBOPUTEIHHO) 50-69
Onenka 2 (Hey0BIETBOPUTEIHHO) Mmenee 50

TecToBple 3a7aHMsA, MCIOJB3YIOIIHMECS I OLEHKM KadecTBa IUCLMIUIMHBI C ITOMOILBIO
nH(GOpPMAIMOHHBIX TexHosorud, mnpuseneHsl B PIIJ[: «10. HMHdopmannoHHBIE TEXHOJIOIHH,
UCTOJb3yeMble MPHU OCYIIECTBICHUH 00pa30BaTeNbHOrO Mpoliecca IO AUCHUIUIMHE, BKIJIIOYas
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NEpCUCHb nporpaMmMHOIO obecrieueHust H I/IH(bOpMaI_[I/IOHHbIX CIIpaBOYHBIX  CHCTCM» -
MyTestX10.2.
4.2. HpOIIeI[ypbl U OICHOYHBIC CPEACTBA JISl IPOBEICHUSA leOMe)KyTO'lHOifl arrecranmm

4.2.1. 3ayer

3auer sBisercs (GOPMOM  OIEHKM KAadecTBAa OCBOCHUS OOYYarOIIMMCS OCHOBHOM
npodeccuoHanbHOW 00pa30BaTENBHON MPOrpaMMbI TI0 pasjenaM JucHUIUIHHBEL [lo pesyiabratam
3a4yeTa 00yJaromeMycsi BEICTABIISIETCSI OLIEHKA «3a4TEHOY HIIH «HE 3aUTCHO.

3auer IMPOBOAUTCA IO OKOHYAHWHN YTCHUA JIGKIII/Iﬁ W BBIITOJIHCHUSA TMPAKTUYCCKUX 3QHSTUI.
3a4eTHBIM SABIISIETCSI IIOCJICAHEC 3aHATUC 10 NUCHUIIIINHC. 3auer IMPUHUMACTCA MPEIoJaBaTCIsIMU,
IMPOBOAVMBIIMMU MPAKTUYCCKUC 3aHATHA, WM YUTAIOOIMMHU JICKIUH I10 HaHHOﬁ JUCHUITIINHE. B
cllydae OTCYTCTBHSI BeIyIIETO MpPEnogaBaTessl 3aueT MPUHIMAETCS Tpero/jaBaTeieM, Ha3HaueHHBIM
pacnopsbkeHreM 3aBenyromero kadeapou. C paspemnieHus 3aBeayromniero kadenpoil Ha 3auere
MO>KET IPUCYTCTBOBATH MPENoaBaTesb Kadeapbl, IpUBICUEHHBIN I IOMOIIH B IPUEME 3aUeTa.

[IpucyrcTBHEe Ha 3auerax mpemnojaBareieid ¢ Apyrux Kadeap 06e3 COOTBETCTBYIOLIETO
pacmopspKeHHUsl PeKTopa, MPOpEeKTopa MO Y4eOHOW, BOCHUTATEIBHOM paboTe W MOJIOACKHOU
MOJIUTHKE, 3aMECTHTEISI TUPEKTOpa MHCTUTYTA IO y4eOHOM paboTe He oIrycKaeTcsl.

@®opMbl TIpOBENEHHS 3a4eTOB (YCTHBIA OMpoc TO OwjeraMm, NHCBMEHHass paboTa,
TECTUPOBAHUE U JIP.) ONpeAeNsAtoTcs Kadeapoil u JOBOJAATCS 10 CBEACHUS OOyJaroUIuXcs B Hayaie
ceMecTpa.

Jlns mpoBeneHHs 3adeTa BEAYIIWH TpernojaBaTelh HaKaHyHE IOJydaeT B CEKpeTapuare
IMPEKTOpaTa 3a4€THO-3K3aMEHAIMOHHYIO BEZIOMOCTh, KOTOPAasi BO3BPAIIACTCS B CEKPETapHaT MOCe
OKOHYAHUSI MEPOIPUSTHS B IEHb POBEICHNUS 3a4eTa WU YTPOM CIIEIYIOLIEro JHS.

Bo Bpems 3adera oOydarommuecs MOTYT TOJb30BaThCS C pa3pelieHUs BEAYILIEro
MIpernoaBaTess CIpaBOYHON U HOPMATUBHOM JTUTEPATypOH, IPYTUMH MOCOOUSIMU U TEXHUYECKUMU
CpeICTBaMH.

Bpemsi moarotoBku oTBeTa B YCTHOW (hopMe NpH chaue 3adera JODKHO COCTaBISITh HE
Menee 20 MuHyT (110 JKEeJIaHUI0 00YYaIOIIEeTocsi OTBET MOXKET OBITh JOCPOUYHBIM). Bpems oTBeTa - He
6osee 10 MUHYT.

[IpenogaBaTento MpenoOCTaBiIsIeTCs MPaBO 33/JaBaTh OOYYAIOUIUMCS JIONOJHUTENbHBIC
BOIIPOCHI B paMKax MPOrpamMMbl AUCHUTIIIUHBIL.

KauecTBeHHast OllEHKa «3aYT€HO», BHECEHHAs B 3a4€THO-3K3aMEHAI[MOHHYIO BEIOMOCTD,
SBJIIETCS PE3YIBTATOM YCIIEIIHOTO YCBOCHHSI y4eOHOTO MaTepHarna.

Pesynbprar 3auera BBICTABISIETCS B 3a4E€THO-PK3aMEHAIIMOHHYIO BEIOMOCTb B JICHb
MIPOBEJICHUS 3aUeTa B MPUCYTCTBUU caMoro oOydaromierocs. [IpenoiaBarenu HecyT NepCcOHAIBHYIO
OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUS 3allcell O pe3ylbraTax
MIPOMEXKYTOUYHOM aTTeCTAIlMU B 3a4€THO-3K3aMEHAIIHOHHYIO BEIOMOCTb.

Ecnu obOyuaromuiics siBUICS Ha 3a4€T M OTKA3aJCs OT MPOXOKJICHUS aTTeCTallii B CBS3H C
HEMOJATOTOBJICHHOCTHIO, TO B 3a4E€THO-3K3aMEHAIIMOHHYIO BEJOMOCTh €My BBICTABIISIETCA OLIEHKA
«HE 3aYTEHOY.

HesBka Ha 3ayeT oTMeuaeTcs B 3a4€THO-3K3aMEHALMOHHOM BEIOMOCTH CJIOBaMHU «HE
SIBUIICS.

Hapymienne nMuCHUIUIMHBI, CIIMCHIBAHUE, MCIOIB30BaHUE O0YJAIOIIUMHUCS Hepa3pelIeHHbIX
MEYAaTHBIX U PYKOIMHCHBIX MaTepUaNoOB, MOOHIBHBIX Tele(OHOB, KOMMYHUKATOPOB, MIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JPYTUX BHJOB JHUYHONH KOMMYHHKAIMOHHOM W KOMITBIOTEPHOM
TEeXHUKU BO BpeMs 3ayera 3alpeleHo. B ciaydae HapymieHus 3TOoro TpeOOBaHUS IpernojaBaTellb
00si3aH yJanuTh OOYYaroOLIErocsi M3 ayIUTOPUH M TNPOCTaBUTh €My B BEJIIOMOCTHU OIIGHKY «HE
3aYTEHO.

OOyJaromuMcs, He CIABIIUM 3a4eT B YCTAHOBJICHHBIE CPOKH MO YBOKUTEIBHON MPHUUWHE,
WHIUBUAYAIbHBIE CPOKH MPOBEJICHUS 3a4eTa OMPEIENIIIOTCS 3aMECTUTENIeM TUPEKTOpa MHCTUTYTA
o yyebHoii pabore.
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BO3MOXHOCTAMU

OOyuaromuecsi, HMMEIOUINE aKaJAEMUYECKYIO 3a/I0JDKEHHOCTb, CHAIOT 3a4eT B CpPOKH,
ompenenseMble YHHBepcUTeTOM. MH(MopManus o JMKBUAANUUA 33JI0JDKEHHOCTH OTMEYACTCS B
9K3aMEHALIMOHHOM JIUCTE.
JlomycKaeTcst ¢ pa3pelieHus] 3aMeCcTHTENIeM JUPEKTOopa MHCTUTYTa MO ydeOHO#M pabore
JIOCPOYHas c/laya 3a4eTa C 3alMChI0 PE3YIbTATOB B 9K3aMEHALIMOHHBIN JIUCT.

WNuBanuapl v nuia ¢ OrpaHiYeHHBIMU BO3MOYKHOCTSMH 370POBBS, MOTYT CJIaBaTh 3a4€Thl B
CPOKH, YCTAaHOBJICHHBIC HHIUBUyaTbHBIM Y4COHBIM TUTAHOM. VIHBAJIMIBI U JIIIA C OTPaHUICHHBIMU

3I0pOBbsl, HMMEIOLIUME  HAPYLICHUS

OIMOPHO-ABUT'ATCIIBHOI'O

arrapara,

AOIMYCKAKOTCA Ha aTTCCTALIMOHHBIC UCIIBITAHUSA B COITPOBOXKACHHUHN ACCUCTCHTOB-COIMPOBOXKIAIOIIUX.
ITpouenypa mpoBeneHUsT MPOMEXYTOUHOM aTTecTaluy Al OCOOBIX CIydaeB H3JI0KEHa B
«[Tomo>xeHNH O TEKyIeM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHON aTTeCTAIlMH O0yJaromuXCs
o OIIOII GakanaBpuara, cnenuanutera u Mmaructparypsl» @I'bOY BO FOxHo-Ypansckuii ['AY.

OneHouHbIE Cpe/ICTBA

TunoBble KOHTpOJbHBbIE 3aJaHusd M (WJIKM) UHBIE MaTepHalbl,

Kox u HaumenoBanue

Ne | HeoOxouMBble A OLIEHKM 3HAHWM, YMEHUI, HaBBIKOB U (MJIM) WHJMKATOpa
OTbITa JIEATENBHOCTH, XapaKTepU3YIOIHNX CGHOPMUPOBAHHOCTH KOMITETEHIINH
KOMIIETEHIIUH B IPOLIECCE OCBOCHUS JTUCIUIIIINHBI

1. 3 ceMecTp I/UI']-OHK-l
1. Yucnossle psabl, CXOOUMOCTh U pacxoaumocTs. HeoOxomumelie | Mcnonb3yeT ocCHOBHbBIE
yCcIoBUS cXoguMocTH. ['apMoHnueckuii psa. ['eomerpuueckas 3aKOHBI
nporpeccus. CBONCTBA CXOISIIMXCS PSIIOB. €CTECTBEHHOHAYYHBIX

2. Panpl ¢ monoxuTenbHbIMU wieHamu. [IpusHaku cpaBHEHHS
psanoB. [Ipuznak JlamamGepa. MuTerpansubiii npuznak Komm. Psip
Hupuxie.

3. 3Hnakouepenyromuecs psanbl. [Ipusnak Jleiioauna. AGcomoTHas,
YCIIOBHAsI CXOAMUMOCTb.

4. Crenennble psabl. Teopema AOems. HHTepBam u  paauyc
CXOJMMOCTH CTETIEHHOTO psasa. CBOICTBA CyMMbI CTEIICHHOTO Psija:
HEMPEPBHIBHOCTD, MOYJICHHOE muddepeHInpoBaHye u
HMHTErpPUPOBAHUE.

5. Pager Teiinmopa m MakmopeHa. PasnoxxeHue 3iaeMeHTapHBIX
¢dbynakuuii B psa Telnopa u B psg MakiopeHa.

6. [lpunoxenne  CTENEHHbIX  PAOOB K  NPHUOIMKEHHBIM
BBIYHMCIICHUSIM:  pemieHne  auddepeHanbHbIX  ypaBHEHU,
BBIYHCIICHUE UHTETPAJIOB.

7. 3amaum, mTOpUBOAAIIME K TMOHATHIO  JuddepeHInanbHbIX
ypaBuenuit (JY). [Mopsinox AY, pemenue /Y.

8. IV mepsoro mnopsnaka. HaganeHble ycioBus, olliee peuieHue,
yactHoe pemeHue. 3amada Komm. Teopema cymectBoBaHHS U
€IMHCTBEHHOCTH pemeHus 3amaun  Komm. ['eomerpuueckas
uHTepnperanus Y nepsoro nopsaxa.

9. 1Y nepBoro nopsijika ¢ pa3aeisionMMUCs TepeMEHHBIMU.

10. Ogropoausie /1Y nepBoro mopsijaka.

11. JIuneitasie /1Y nepsoro nopsaka. Ypasaenue . bepuymnu.

12. 1Y Broporo mopsaka. HayaneHble ycinoBus, oOlee pelieHue,
yacTHoOe peuieHue. 3anaya Komm.

13. 1Y BBICIIMX MOPSAIKOB, JOMYCKAIOIINE MOHWKEHHE OPsIAKA.
14.JIuneituple oanHoponusie JIY Broporo mnopsaka. JluneitHO
HE3aBHCHMBIE U 3aBUCUMBIE pemieHus. Onpeaenutens BpoHckoro,
€ro CBOMCTBA.

JCTIUTUTAH IS
pelIeH sl CTaHAapPTHBIX
3a7a4 B COOTBETCTBUH
C HaIPaBJIEHHOCTHIO
npodecCuoHATBHOM
JEeSITeITbHOCTH
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OneHouHBIE Cpe/ICTBA

TunoBble KOHTpOJbHBIE 3aJaHud M (WJIKM) UHBIE MaTepHallbl,

Ko 1 nHaumeHoBanue

Ne | HeoOXoauMBIe IS OLIEHKM 3HAHWW, YMEHUH, HABBIKOB U (WJIN) WHJMKATOpa
OMbITa JICATENILHOCTH, XapaKTEPU3YIOIUX CGHOPMHUPOBAHHOCTD KOMIIETEHIINU
KOMIIETEHIMI B NPOIIECCE€ OCBOEHUS AUCIUIIINHBI
15.Teopema o ctpykrype obmiero pemenus JIOAY. Oteickanue
obmero pemenust JIOAY ¢ mocTosTHHBIME KOAPPHUIIMEHTAMH.
16.JIHAY BTOoporo mopsjaka ¢ HOCTOSHHBIMH Kod(dduiueHtamu.

Teopema o crpykrype oOmero pemenus. Meroa Bapuauuu
IIPOU3BOJIBHBIX IOCTOSTHHBIX.

17. Orbickanne yactHoro pemenus JIHY co cnenuanbHbiM BUIOM
IpaBoy yacTu. Teopema 0 HaJOKEHHH PEIICHUI.

2. 3 cemecTp WJ-1onk-s
1. Knaccudukamuss cobbiTuii. IlpocTpaHcTBO  31eMEHTapHBIX VYyacTByeT B
coObITHil. Aunrebpa coObiTuii. IloHATHEe cilyyallHOTO COOBITHS. | SKCIIEPUMEHTAIBHBIX
OTHOcHUTENbHBIE YAaCTOThl. 3aKOH YCTOMYMBOCTH OTHOCHUTEIBHBIX UCCJIEJOBAHUSX T10
4gacToT. CBA3b MEXKy BEPOSITHOCTHIO M OTHOCUTEIBHON YaCTOTOM. UCIBITAHUIO
2. [lonatne  BEPOSITHOCTH COOBITHS. Kiaccuyeckoe ¥ | CEIbCKOXO3MCTBEHHOU
reOMETPUYECKOE OIpeIeTIeHHE BEPOSITHOCTH. TEXHUKHU

3. KombOunaTopuka.

4. HenocpenctBeHHOe BbIUMCIEHHE BeposiTHOCTU. [loHsite 06
aKCHOMaTHYECKOM MOCTPOEHUHU TEOPUU BEPOSITHOCTEH.

5. Metonpl BblUMClIeHUs1 BeposiTHOcTeld. Teopema O MOBTOPEHUH
onbITOB (cxema bepuymnm). HauBeposiTHelmass wacToTa mpu
MTOBTOPEHUU OIBITOB.

6. CnyuaiiHble BETUUYHMHBI U 3aKOHBI UX PACIIpE/ICICHUSI.

7. JluckpeTHbIe cay4daiiHble BeIMYHHBL. Ps pacnipeneneHusl.

8. HempepniBHbIC CIly4aliHbIE BEJIMYHHBI. DOyHKIMSA
pacnpesienieHusi, IUIOTHOCTh paclpeieNieHusl, WX B3aUMOCBS3b U
CBOWCTBA. BepoATHOCTh mnomajgaHus Ciay4ailHONM BEJIWYUHBI Ha
JTAHHBIA UHTEPBAJL.

9. Yucnossle XapaKTEePUCTUKH CITy4aiHbIX BEJIMYUH.
Maremaruueckoe OXHUJaHHE M €ro CBSI3b CO  CPEIHUM
apudmMeTndecKkuM (3aKoH OoJibIuX yucen). Jlucnepeust U cpenHee
KBa/IpaTHUECKOE OTKIIOHEHHE CITyYaliHOW BETMYHHBI.

10. Pacnpenenenue Ilyaccona. bBunoMuanbHOe pacrpeneneHue.

11. HopmanbHOe pacmpeefieHue, €ro CBOWCTBA, YCIOBHUS, IPHU
KOTOPBIX OHO BO3HHKAET. YNCIOBBIE XapaKTEPUCTUKH HOPMAIBHOTO
3akoHa. @ynkuus Jlannaca. BeuncieHne BepOsITHOCTH MOMAgaHUs
CllydallHOM BeIMYMHBI Ha 3aJaHHBIA MHTEpBAJ B  Ciydae
HOPMAJILHOTO pacipe/esIeHus.

12. Tlonstue o pa3nuuHbIX (opMax 3akoHa OONBLIMX YHCEIL.
Teopembl bepnymnun u YeObimea. lLleHTpanbHas mpenenbHas
teopema JIsmyHoBa.

13. T'enepanbHast COBOKYNMHOCTb M BbIOOpKa. BapuanmoHHBIA ps.
I'uctorpamma, IMIIUPUYECKAS byHKIMS pacnpezneneHus,
BBIOOPOYHOE CpEHEE U TUCTIEPCHSL.

14. ToueuHble OIEHKHM HEHM3BECTHBIX MapaMeTPOB paclpelesIeHuUs
no  BBIOOPKE W HUX  XapaKTEPUCTHKH:  HECMEIIEHHOCTb,
3P PEKTUBHOCTB, COCTOSTEIBHOCTD.

15. UnurepBanbHbIE OILICHKH. WuTepBanpHOE OLICHUBaHUE
[1apaMeTPOB HOPMAJIBHOTO PacIpeleICHHUSL.
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OneHouHBIE Cpe/ICTBA
Tunosble KOHTpOJbHBIE 3aJaHus M (Wiau) uUHbBIE Marepuaisl, | Kon v HauMeHoBaHHE
Ne | HeoOXoauMBIe IS OLIEHKM 3HAHWW, YMEHUH, HABBIKOB U (WJIN) WHJMKATOpa
OMbITa JICATENILHOCTH, XapaKTEPU3YIOIUX CGHOPMHUPOBAHHOCTD KOMIIETEHIINU
KOMIIETEHIMI B NPOIIECCE€ OCBOEHUS AUCIUIIINHBI

16. IloHaTHe O CTAaTHCTHUYECKON THIIOTE3e M 0O0mas cxeMa,
OCHOBHbIE MeTOoJpl €€ mpoBepkd. Owmubku 1-ro u 2-ro pona.
Pemaromas mpouenypa. MowmHoOCTs Kputepus. [loBepuTesbHbIE
oOmactu. Kputepun npoBepKy rumnoTes.

17. Cucrema fAByX choydalHbIX BedU4MH. @DyHKIMOHAIbHAS,
CTaTHUCTUYECKass W  KOPPEISALMOHHAs  3aBUCHUMOCTH  MEXIY
BEJIMYNHAMU.

18. DnemeHTHI KOPPEJSIIMOHHOTO aHajmsa. Jluneinsrit
PErpecCHOHHBIN aHAIU3.

19. OcHoBHble cBoiicTBa perpeccun. OIGHKH  [apamMeTpoB
PErpecCMOHHON MOJieNd MO METOJly HAaWMEHBIIUX KBaJApaToB U
CBOMCTBA 3THUX OLIEHOK. Y paBHEHUSI JIMHENHON PErPECCHH.

20. TecHoTa CBs3M U €€ OIeHKa 110 KOAPPUITUSHTY KOPPEITSIIHH.

21. TlonsTme © HeNMMHEWHOW perpeccun. KoppensimoHHOe
oTHowmeHne. OmnpenereHne MapaMeTpoB HEJIMHEWHBIX YpaBHEHUH
perpeccuu MeToJ0M HauMEHBIIIUX KBAJPaTOB.

[Ixayta 1 KpUTEpUU OIIEHUBAHKS OTBETA 00YJAIOIIEr0Cs MPEICTABIEHBI B TAOJIHUIIE.

Il kana Kpurepun ouenuBanus
OneHka «3a4TeHO» 3HaHME MPOTPAMMHOTO MaTepuaja, YCBOEHHE MaTepHuajia OCHOBHOH H
JOTIOJTHUTEILHOM ~ JIUTEpaTypbl,  PEKOMEHIOBAHHOW  MPOrpamMMoun

JTUCITUTIIMHEI, TIPABWJIPHOE pEIICHUE TMPHUKIATHBIX 3a/1ad (JIO0IycKaeTcs
HaJIM4Yde HE3HAUYUTEJIBbHBLIX OIIMOOK WM HEJOCTaTOYHO IIOJIHOE
PaCKpBITHE COJICPKAaHUS BOIPOCA WM MOTPEITHOCTh HEMPUHIIMITHAILHOTO
XapaKTepa B OTBETE HA BOIPOCHI).

JIOTIOJTHUTEILHBIM YCIIOBHEM TOJYYEHUST OIICHKH «3a4TEHO» MOTYT CTaTh
XOpOIIME TIOKa3aTeld B XOJ€ NPOBEACHHS TEKYIIEr0 KOHTPOJSA H
CHUCTEMAaTHYeCKas aKTUBHAsI paboTa Ha YIeOHBIX 3aHATHSIX.

OHGHKa «HE 3a4YTCHO» npo6enH B 3HAaHHUAX OCHOBHOTI'O nporpaMMHOIO marepmuaia,
IPUHIUITUAIIbHBIC OIINOKHU IIp1 OTBCTC HA BOIIPOCHI.

4.2.2. Dx3ameH

Dk3aMeH sBigeTcs (OPMOM OLIEGHKM KadecTBa OCBOCHHUS OOYyYarolIMMCS OCHOBHOM
npodeccruoHabHON 00pa30BaTeNbHOM MporpaMmbl Mo paszjaenaMm AucuuIUiuHbl. [lo pesynbTatam
9K3aMeHa O00YyJaroleMycsl BBICTABISIETCA OLEHKA «OTIHYHOY, «XOPOIIO», «YIOBIETBOPHUTEIHHO»
WJIU «HEYIOBJIETBOPUTEIBLHO.

DK3aMeH MO JAWUCLUMUIUIMHE MPOBOJMTCS B COOTBETCTBUU C PACIHUCAHUEM IMPOMEKYTOUHOU
aTTeCTallud, B KOTOPOM YKa3bIBa€TCS BpEMs €ro NPOBEIEHUS, HOMEp ayIuTOPHUH, MECTO
MIPOBEJICHUS] KOHCYNbTAIlMU. YTBEP)KICHHOE pAacHUCaHHE pa3MemlaeTcss Ha HHQPOPMAIMOHHBIX
CTeHJIaX, a TakXke Ha O(UIIHAIILHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUN AT MPOMEKYTOYHOM aTTeCTallMd OOYYaroIIMXCS yCTaHaBIMBAETCS
pabodeil mporpaMMoOil IUCHUTUINHBI U JOBOJUTCS 10 CBEACHUS 00yJaIONINXCs B HaUaiIe ceMecTpa.

DK3aMeHbI IPUHUMAIOTCS, KaK MpaBuiio, Jekropamu. C pasperieHus 3aBeayromiero kaheapoit
Ha SK3aMEeHE MOJKET MPHUCYTCTBOBAaTh MpenojaaBareib Kadeapbl, MPUBICUYECHHBIA TSI TOMOIIM B
npueMe dK3aMeHa. B ciydyae OTCYTCTBUS BEQyIIEro IpenojaBareiis 3K3aMeH MPUHUMAETCS
Mperno/jaBaTesieM, Ha3HAYEHHBIM pacropsDKEHHEM 3aBeAyIOIero Kadeapoit.
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[IpucyrcTBHEe Ha SK3aMeHEe mpernojaBaTeneii ¢ aApyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacmopspKeHHsI PEKTOpa, MPOPEKTopa MO Y4eOHOH, BOCHHUTATEIBHOW paboTe M MOJIOACKHOM
MOJINTHKE UJIM 3aMECTHUTENs qupekTopa MHcTuTyTa 1o yuebHoil pabote He T0ImycKaeTcsl.

Jlia mpoBeAeHUs 3K3aMeHa BEIyLIUil IpernojaBareib HaKaHyYHE IOJy4YaeT B CEKpeTapuare
JUPEKTOpaTa 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIAETCs B CEKpETapuar Mocie
OKOHYAHUSI MEPONPUSITUS B ICHb IPOBEACHUS SK3aMEHA WM YTPOM CIEAYIOIIETO JHS.

DK3aMeHbl MPOBOAATCS MO OwieraM B YCTHOM WJIM HHUCbMEHHOM BHJiE, J1UOO B BHJE
TECTUPOBAHMS. K3aMEHAIMOHHBIC OWJICTBI COCTaBISIOTCA TI0 YCTAaHOBJICHHOW ¢dopMe B
COOTBETCTBHU C YTBEp)KICHHBIMU Kadeapoil sK3aMEeHAIMOHHBIMH BOIIPOCAMH U YTBEPKIAOTCS
3aBeqyIOMUM Kadeapoi exeroqHo. B Omiere comepkuTcs 2 TEOPETHYECKUX BOMPOCA M 3ajada.
3ajaya COOTBETCTBYET COACPIKAHMIO 3a/laHUM TUIIOBBIX PAacyE€TOB, YKA3aHHBIX B METOJUYECKHUX
ykazanusx (m. 3 @OC).

DK3aMeHaTopy MPeA0CTaBIsIeTCsl IPABO 3a/laBaTh BOIPOCHI CBEpX OuiieTa, a TakkKe MOMHUMO
TEOPETUYECKUX BOMPOCOB AaBaTh JJIs PEUICHHs 3aJaud M IMPUMEPbI, HE BBIXOJSIINE 32 paMKu
MPOHJEHHOI0 MaTepuasa 1o U3y4yaeMou TUCIUILINHE.

3HaHMSI, YMEHUS U HABBIKU O0YYAIOIINUXCSI ONPEIEIIAIOTCS OLIEHKAMHU «OTIMYHOY, «XOPOILOY,
«YIOBIIETBOPUTENIBHO»,  «HEYAOBIETBOPUTEIBHO», KOTOpPbIE  BBICTABISAIOTCA B 3aYETHO-
HK3aMEHALIMOHHYIO BEIOMOCTh OOyJaloLerocs B IeHb SK3aMeHa.

[Ipy mpoBemeHWM YCTHOTO SK3aMEHa B ayAWTOPHM HE JOJDKHO HaXOIUThcs Oosee 6
oOyuarouuxcs Ha 0JIHOTO MPero/iaBaTes.

[Ipu mpoBeneHUU YCTHOTO 3K3aMeHa OOydaroluiics BbIOMpAaeT dK3aMEeHAllMOHHBIM OHIIeT B
CllydailHOM TOpSAKE, 3aTeM Ha3bIBaeT (amMIlIiI0, WMS, OTYECTBO M HOMEP 3K3aMEHAllMOHHOTO
ounera.

Bo Bpems sk3ameHa oOyuarouiugecsi MOTYT TOJIb30BAaThbCA C pas3pelieHHsl SK3aMeHaTopa
MPOTrpaMMOM JTUCIUIUIMHBI, CIIPABOYHOW W HOPMATHUBHOW JIUTEPATypOH, OPYTrUMHU TOCOOHSIMU H
TEXHUYECKUMHU CPEJICTBAMHU.

Bpemsi moArotoBkM OTBETa MpHU claade dK3aMeHa B YCTHOW (popme NOJDKHO COCTaBIIATH HE
MeHee 40 MuHYT (IO YKEJIAaHWIO O00YUYaIOIIEeToCcs OTBET MOXKET OBITh JOCPOUYHBIM). Bpemst otBeTa —
He Oosiee 15 MUHYT.

OOyyaromuiics, UCIBITHIBAIONINM 3aTPyJHEHHs MIPU MOATOTOBKE K OTBETY IO BHIOpaAaHHOMY
UM OuIIeTy, UMeeT IPaBo Ha BIOOpP BTOPOTO OMIIeTa C COOTBETCTBYIOIIUM MPOAJICHUEM BPEMEHHU Ha
noAroToBKy. [Ipy okoHYaTeIbHOM OLIEHMBAHUU OTBETAa OIIEHKA CHIKAeTcs Ha oJuH Oaii. Beinaua
TpEeThero OuseTa He pa3peniaeTcs.

Ecnu oOydaromuiics sBWICA Ha SK3aMEH, U, B3sIB OWUJIET, OTKa3ajcsi OT MPOXOXKICHUS
aTTecTalldd B CBS3U C HENOATOTOBIEHHOCTHIO, TO B BEIOMOCTH €My BBICTABJISIETCS OILICHKA
«HEYIOBIETBOPUTEIHHOY.

Hapymenue AuCUUIIINHBI, CIUCHIBAHHE, HCIOJNIB30BAaHUE OOYUYAIOIIMMUCS Hepa3pelIeHHBIX
MEYATHBIX U PYKOIHCHBIX MaTepUANOB, MOOHIIBHBIX Tele(OHOB, KOMMYHUKATOPOB, MJIAHIIETHBIX
KOMITIBIOTEPOB, HOYTOYKOB M JPYTUX BHJOB JUYHONH KOMMYHHKAIIMOHHOW M KOMIIBIOTEPHOMN
TEXHUKH BO BpEMs aTTECTAlIMOHHBIX HCIBITAHUW 3ampemieHo. B ciydae HapylleHHs STOro
TpeOOBaHUs MpemnoiaBaTeNib 00sS3aH YAAIUTh 00yJarolerocs: U3 ayAuTOPUH U MPOCTaBUTH €My B
BEJIOMOCTH OLIEHKY «HEYIOBIETBOPUTEIHHO.

BricTaBieHne OIIGHOK, TONYYEHHBIX TMPU TOABEACHUU pPE3yIbTAaTOB MPOMEKYTOUHON
aTTecTallid, B 3a4€THO-IK3aMEHAIIMOHHYIO BEJOMOCTh MPOBOJUTCS B MPUCYTCTBHU CaMOTO
oOyuaromerocsi. I[IpenogaBareny HecyT MEpCOHAIbHYIO OTBETCTBEHHOCTb 33 CBOEBPEMEHHOCTb U
TOYHOCTh BHECEHHS 3almucedl O pe3ylbTarax MPOMEXKYTOYHOH aTTecTallid B  3a4eTHO-
9K3aMEHALMOHHYIO BEIOMOCTb.

HesiBka Ha 9K3aMeH OTMEYaeTCsl B 3a4€THO-OK3aMEHAIIMOHHOM BEJOMOCTH CJIOBAMH «HE
SIBUIICSD».

Jns oOydarommxcsi, KOTOphIE HE CMOTJM CAAaTh JK3aMEH B YCTAaHOBJICHHBIC CPOKH,
YHUBEpPCUTET yCTaHABIMBAeT TMEPHOJ JIMKBUAALMK 33JI0JDKEHHOCTH. B 3T0T mepuon
MpernoaBaTeNid, MPUHUMABIIHNE dK3aMEH, NOJDKHBI YCTAHOBHTH HE MEHee 2-X JHEW, KOrJa OHH
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OyIayT NMpUHUMATH 33J0JDKeHHOCTH. MH(MopManus o JMKBUAALNWU 33I0JDKEHHOCTH OTMEUYaeTCs B
9K3aMEHALIMOHHOM JIUCTE.
OGy‘-IaIOH_II/IMCSI, MOKAa3aBIIUM OTJIMYHBIC M XOPOIIHMEC 3HAHHA B TCUCHUC CEMCCTpa B XOJIC
MOCTOSIHHOI'O TCKYIICTO KOHTPOJIA YCIICBACMOCTH, MOXKCT OBITH IMPOCTAaBJICHA J5K3aMCHAIlMOHHAs
OLIEHKAa JJOCPOYHO, T.€. 0e3 caauu 3k3amMeHa. OLEeHKa BbICTABIISAECTCS B OK3aMEHALMOHHBIN JIUCT WU
B 3aYE€THO-2K3aMEHAI[MOHHYIO BEIOMOCTb.
I/IHBaJII/IZII)I " Jinga ¢ OrpaHN4YCHHBIMU BO3MOKHOCTAMU 310POBbS, MOT'YT C1aBaTh 3K3aMCHEI B
MEKCECCUOHHBIHN nepuoa B CpPOKH, YCTAHOBJICHHBIC HWHAWBUAYAJIbHBIM y‘-Ie6HI)IM IIJTAaHOM.
I/IHBaJII/II[I)I " Jiha € OrpaHM4YCHHBIMH BO3MOXKHOCTSAMU 3A0POBbA, UMCIOIMEC HAPYHICHUA OIIOPHO-
ABUIaTCJIbHOI'O arrmapara, JOIMYCKAlOTCA Ha aTTCCTAlMOHHBIC MCIBITAHHA B COIIPOBOXACHHUU
ACCHUCTEHTOB-COIIPOBOKAAIOLIHX.
IIpouenypa npoBeneHUs] MPOMEKYTOUHON aTTECTAllMM Ul OCOOBIX CIy4aeB H3JIOJKEHA B
«[lonoxkeHnu o TeKyleM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOYHON aTTeCTalliy 00y4JarouuXcs
no OIIOII GakanaBpuara, cnenuanutera u Mmaructparypsl» @I'bBOY BO HOxHo-Ypansckuii ['AY.

OneHouHbIE Cpe/ICTBA

TunoBble KOHTpOJbHBbIE 3aJaHud M (WJIKM) UHBIE MaTepHalbl,

Konx u HaumenoBanue

Ne | HeoOxomuMbIe AJ11 OIEHKH 3HAHWUW, YMEHWW, HaBBIKOB W (MJIH) WHJIUKATOpa
OTBITa  JIEATEIBHOCTH, XapaKTEePU3YIOMUX CHOPMUPOBAHHOCTH KOMIICTCHIUH
KOMIIETEHITUH B TTPOIIECCE OCBOCHUS TUCITUTIITUHBI

1. 1 cemecTp N-lonk1
1. Marpuusl, aeiictBust ¢ Humu. Onpenenurenn 2-ro U 3-ro | VMcmnoab3yeT OCHOBHbBIE
MOPSIZIKOB U UX CBOMCTBA. MUHOPHBI M alireOpanyecKue JTOTOTHCHHS. 3aKOHBI
Paznoxxenue ompenenuTens MO dJIEMEHTaAM Kakoro-in0o psaa. | €CTeCTBEHHOHAYYHBIX

Onpenenurenu N-ro nopsjka.

2. CucreMbl JOBYX W TpeX JHMHEHHBIX YpaBHEHHUH, UX peEIICHUE.
MarpuuHas 3anMch CHUCTEMbl JIMHEHWHBIX YypaBHEHUW. Meton
l"aycca. [IpaBuno Kpamepa.

3. Bekropsl. JluneliHble omepanuy Haj BEKTOpamMu. TeopeMbl O
MPOEKIIMU BEKTOpa Ha ochb. [loHsTHE TWHEHHOro MpPOCTPaHCTBA.
JIuneitHo He3aBUcHUMBbIE BEKTOPHI. basuc. PasnoxkeHue BekTopa mo
6azucy. Koopaunartel Bekropa. Hanpapistoiue KOCUHYCHI U IJIHMHA
BekTopa. JluHeilHble omepanuu HajJ BEKTOpaMU B KOOPIMHATHOMN
dbopwme.

4. CxansipHOe MPOU3BEACHNE BEKTOPOB, €0 CBONCTBA, BBIPAXKEHHE
B KoopauHaTHOU ¢opme. JivHa BEeKTOpa M yroia MEXAy ABYMS
BEKTOpPaMH.  YCJIOBHE  OpPTOTOHAJIBHOCTH  JBYX  BEKTOpPOB.
[IpumeHeHne CKaJsIpHOrO MPOU3BEICHUS B PEIICHUU MPHUKIAJIHBIX
3azad.

5. BexTopHOe mpou3BeneHNEe BEKTOPOB, €r0 CBOMCTBA, BBIPAKECHHE
B KoopAuHaTHOM (opme. HekoTopble MpHIIOKEHUS BEKTOPHOTO
MIPOU3BEICHHUS.

6. CwmemiaHHoe TPOU3BEACHHE TPEX BEKTOPOB, €ro CBOICTBa,
BBIpOKEHUE B KOOpAMHATHOW Qopme. [IpuMeHeHue CMENIaHHOTO
MPOU3BEICHUS B PELICHUU MTPUKIIAIHBIX 3a/1a4.

7. Tlonsitue o0 ypaBHEHWU JHMHUM HA TUIOCKOCTH. DOpMBI
ypaBHEHUsI MpPSMOM Ha TIUIOCKOCTU. YTOJI MEXIYy MNPSIMbIMHU.
VYcnoBus nmapaiebHOCTH W NEPHEHAMKYISPHOCTH  MPSMBbIX.
VYpaBHeHHE Tydyka NOpsAMBIX. 3aJayd, pellaeMble METOJ0M
KOOPAMHAT (PacCTOSTHUE MEXAY ABYMsI TOUKAMH, JIETIEHUE OTPE3Ka B
JTAHHOM OTHOIIEHUN).

JCTIUTUTAH IS
pelIeH sl CTaHAapPTHBIX
3a7a4 B COOTBETCTBUH
C HaIPaBJIEHHOCTHIO
npoheCcCHOHATBHOM
JeSITeITbHOCTH
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OneHouHBIE Cpe/ICTBA

TunoBble KOHTpOJbHBIE 3aJaHud M (WJIKM) UHBIE MaTepHallbl,
HEOOXOJMMBIEC JJISl OICHKH 3HAaHWH, YMEHHMW, HAaBBHIKOB W (MJIM)
OMbITa JICATENILHOCTH, XapaKTEPU3YIOIUX CGHOPMHUPOBAHHOCTD
KOMIIETEHIIUH B IPOLIECCE OCBOCHUS JUCIUIIIINHBI

Ko 1 nHaumeHnoBaunue
WHJIUKaTopa
KOMIIETEHIIUU

8. KpuBble BTOpOro mopsijika: OKpYXHOCTb, JJUIHIC, TUIepoOoa,
napaboJa, UX TeOMETPHUECKUE CBOMCTBA U YpaBHEHHUSI.

9. VpaBHeHHsS IUIOCKOCTH B TMPOCTPAHCTBE. YTOI MEXIY
IUIOCKOCTSMU. Y CJIOBUS NapauieIbHOCTU U NEPHEHAUKYISIPHOCTH
IIJIOCKOCTEHN. PacCTOsIHME OT TOYKH 10 IJIIOCKOCTH.

10. YpaBHeHHs TPSIMOI B MPOCTPAHCTBE. YTOJ MEXKAY MPSIMBIMHU.
B3aumHoe pacrnosiokeHue HpsIMbIX B MPOCTPAHCTBE. YTOJ MEXIY
MIPSIMOM U TUIOCKOCTBIO.

11. VpaBHeHHE TOBEPXHOCTH B mpocTpaHcTBe. LlunmHapuueckue
noBepxHocTu. Cdepa. Dmmncoua. 'unepdonouapt. [lapabonouast.
['eomeTprueckre CBOKCTBA ITUX MOBEPXHOCTEH, MCCIECAOBAHUE UX
(hOopMBI METOJIOM CEUCHU.

12. MHOXecTBO BelleCcTBeHHBIX ducell. Dynknusa. OOiacts ee
onpenenenus. Cnocobbl 3amanusa. Knaccuduxamms QyHKuil.
[Tonsipuas cucrema koopauHat. KpuBble B MOJSIPHBIX KOOpIUHATAX.
MonoTtonHsle pyHKIHUU. CIIOKHBIE U B3aUMHO-00paTHbIE (QYHKIUU.
13. Yucnosas OCJIENOBATEILHOCTD. [Ipenen YUCIJIOBOU
MOCJIeI0BaTeNbHOCTU. CXoAsIiuecs W pacxXoAsIIuecs YHUCIOBHIE
MOCJIEIOBATENbHOCTH.

14.TIpenen ¢pynkiuu B Touke. OAHOCTOPOHHUE MPEENbl (PYHKITHIA.
[Ipenen ¢yHKIMU B OCECKOHEYHOCTH. bECKOHEUHO Majble |
O0eckoHeYHO Oonbimue (GyHKIUU B Touke. CBOMCTBA OECKOHEYHO
Maneix ¢yHknmid. CpoiicTBa mnpenenoB Qynkmuit. [IpusHaku
CYIIIECTBOBAHUS MPeACsIoB (0 Tpeaese MPOMEKYTOUHOU (PyHKINH, O
npeiene MOHOTOHHOM (pyHkIK). HeonpeneaeHHOCTH U METOAbI UX
packpbITusl. 3aMeyaTeNbHble Mpeleibl M CIEJICTBUS U3 HUX.
CpaBHeHHe 0€CKOHEYHO MaJIbIX.

15. HenpepsiBHOCTh (YHKIMH B TOYKE, HAa MHOXECTBE W Ha
orpe3ke. Touku paspeiBa GYHKIMM U UX  Kilaccuukarus.
Anroput™ uccineaoBaHus (GYHKIMHU Ha HENpPephIBHOCTH. [leiicTBus
HaJ HETpEepbIBHBIMH (PyHKIMSAMU. HempepbIBHOCTh 31€MEHTapHBIX
¢byukuuii. CBoiicTBa (QyHKIMI, HENpephIBHBIX HAa OTPE3Ke
(cymiecTBOBaHHME HAaWMEHBIIET0 UM  HAWOOJBLIEr0 3HAYEHUH,
OTPaHUYEHHOCTD, CYIIECTBOBAHHE MPOMEKYTOUHBIX 3HAUYCHUI).

16. Onpenenenue mpousBoHoM. [IponsBoaHas ot anredpandeckoit
CYMMBI, pa3HOCTH, TIPOU3BEJIEHUS M  YACTHOTO  (DYHKIIMIA.
[IpousBoaHbIE  CHOXKHBIX  (YHKUWH, 33JaHHBIX HEABHO W
MapaMeTPUUECKH.

17. Mudpepennman pynkuuu. CBoicTBa nepBoro tuddepeHnnana.
l'eoMerprueckuii ¥ MEXAaHUYECKHM CMBICI NPOU3BOJHOU U
middepenuuana 1-ro mopsaka, UX MPUMEHEHHE B pEIIEHUH
MIPUKJIAIHBIX 3a]1a4.

18.TIpou3BoHbIE BBICIIUX HOPSAKOB (YHKIHH, 33JaHHBIX SBHO,
HESBHO, NIapaMeTpUUecKu. MexaHN4eCKUil CMBICT IIPOU3BOJHON 2-
ro MopsJIKa.

19. luddepennmans 2-ro U BBICIIINX MOPSIKOB.
HeunBapuanTtHOCTb (hopMbl AU hepeHIInanoB BHICIIUX TOPSIKOB.
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OneHouHBIE Cpe/ICTBA

TunoBble KOHTpOJbHBIE 3aJaHud M (WJIKM) UHBIE MaTepHallbl,
HEOOXOJMMBIEC JJISl OICHKH 3HAaHWH, YMEHHMW, HAaBBHIKOB W (MJIM)
OMbITa JICATENILHOCTH, XapaKTEPU3YIOIUX CGHOPMHUPOBAHHOCTD
KOMIIETEHIIUH B IPOLIECCE OCBOCHUS JUCIUIIIINHBI

Ko 1 nHaumeHnoBaunue
WHJIUKaTopa
KOMIIETEHIIUU

20.Teopembr ®epma, Pomms, Jlarpamxa, Komm. IlpaBuio
JlommuTans 1yist pacKphITHS HEOTPEICICHHOCTEM!.

21.YcnoBusi MOHOTOHHOCTH (DYHKUIMH. DKCTpeMyMBbl (YHKIHUH,
HeoOxouMoe yciioBHe. JlocTaTouHbIe YCIOBHS.

22. OTpICKaHNE HAUMEHBIIIEr0 M HAaMOOJBIEro 3HaYeHUH (HyHKIUH,
maddepeHnrpyemMoii Ha OTpe3Ke.

23.WccnenoBanne BBIMYKIOCTH (yHKnMU. Toukum meperuoda.
AcuMOTOTHI QYHKIMH.

2 cemecTp
1. IlepBooOpa3nas. Heomnpenenennslii  uHTerpan.  CpoiicTBa
HEOTIpeIeIeHHOTO HHTerpana. Tabiuia HHTerpaioB.

2. Metonbt MHTETPUPOBAHUS (HermocpeICTBEHHOE
UHTErpUpPOBAaHUE, MHTETPUPOBAHHE IO YacTIM M  3aMEHOM
MIEPEMEHHBIX).

3. HuTerpupoBaHue parioHATBHBIX (DYHKITHIA.

4. VnTerpupoBaHHEe HPPALUOHAIBHBIX (QYHKIHMHA (CTENEHHBIE U
TPUTOHOMETPHUYECKHE MOJICTAHOBKH).

5. WuterpupoBanue TPUTOHOMETPHUIECKUX GYHKITUH.
VHuBepcallbHas TPUTOHOMETPHUYECKasl MOJCTAaHOBKA. BwlpakeHwus,
HEMHTErpUpyeMbIE B KBaJipaTypax.

6. 3ajmauu, NpUBOJAIIME K MOHATHUIO ONPENEIEHHOIO0 HHTErpaa.
HNuterpanbHass cymma, OINpelneleHHbId uHTerpan. dopmyna
Herotona-JleitOnuma.  CBoiicTBa  ONpEAEIEHHOTO  MHTETpasa,
Teopema cyuiecTBoBanus. «Teopema o cpeiHem».

7. VnterpupoBaHue 1O  4YacTsAM, 3aMEHa IIEPEMEHHOH B
OIpe/Ie]IEeHHOM UHTErpae.

8. OmnpeneneHHbI MHTETPAT OT HEYETHOM W YETHON (PYHKIIUHU TIO
CUMMETPUYHOMY MNpPOMEeXYTKy. HecoOcTBeHHBIE HMHTErpaigbl ¢
0ECKOHEUHBIMHU MpeeIaMU U OT HEOTPAaHUYEHHBIX (PYHKIUH.

9. Bebruucnenue miomaneil miockux ¢uryp. Beruncienue AmUMHbBI
IYTH.

10. ®ynkiun 1BYX AEHCTBUTEIbHBIX IEPEMEHHBIX, CHOCOOBI HX
3aganud. OOnactb ompezaeneHus. JIMHUM ypoBHS (QYHKIMM JBYX
IIePEMEHHBIX.

11.TlonsTHe mpedena W  HEOPEPBIBHOCTH  (QYHKIMH  JIBYX
nepeMeHHbIX. YacTHble MPOU3BOJAHBIE TIEPBOTO TOPSJIKA, UX
reOMETPUYECKUI CMBICIT.

12. Tlonueit = muddepeHunan, ero  cBsI3b € YaCTHBIMHU
NpOu3BOAHBIMU.  [IpuOAMKEHHbIE BBIYMCICHHS C  [TOMOIIbBIO
noJyiHoro auddepernuana.

13. IlpousBosHble U quddepeHnransl BhICINUX Mopsaakos. Teopema
O CMEUIaHHBIX MPOU3BOJHBIX. JnddepeHpoBaHue CIOKHBIX H
HESIBHBIX (DYHKITH.

14. KacarenbHas IIIOCKOCTh M HOPMaJlb K TOBEPXHOCTH.

15. Okcrpemymbl  GyHKIMH JABYX TepeMeHHbIX. HeoOxomaumoe
ycioBHe 3KcTpemMyMa. JlocTaTouHOe yCI0BHE IKCTpEMyMa.
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OneHouHBIE Cpe/ICTBA

TumnoBble KOHTPOJIbHBIE 3aJaHUs W (WJIM) HWHBIE MaTepHUabl,
Ne | HeoOxXomuMBIE IS OIICHKW 3HAHWM, yMEHWN, HABBIKOB U (WUIN)
OTBITAa JICATENHHOCTH, XapaKTePU3YIOMMX CGHOPMHUPOBAHHOCTH
KOMIIETEHITUH B TPOIIECCE OCBOCHUS TUCIUTIITUHBI

Ko 1 nHaumeHnoBaunue
WHJIUKaTopa
KOMIIETEHIIUU

16. OTpicKaHNe HAMMEHBIIUX W HAWUOOJNBIIMX 3HAYCHUH (QYHKIUU
JIBYX MEPEMEHHBIX.

17.3agaun, mnpuBoAsIIME K TIOHATHIO JIBOWHOTO HMHTErpaja.
JIBOMHOM WHTErpan, ero omnpeneseHue. Teopema CyIIECTBOBAaHHUS
nBOHOTO MHTErpana. CBOMCTBA, TEOpEMa O CpEHEM 3HAUYCHUH.

18. Beruuciienue JBOWHOTO HWHTErpana. llepexon K TOJSAPHBIM
KOOpAMHATAM.

19. Ilpunoxenns JBOWHOTO UHTETpaa.

20.3agaun, TPHBOMANIME K TMOHSATHIO TPOWHOTO WHTErpaja.
TpoliHON wuHTErpan, ero OmIpeaesleHue, CBOMCTBA. Teopema
CYIIECTBOBAHHSI TPOMHOTO MHTETpAIa.

21. [TpunoxxeHus TPOIHOTO MHTETpaIa.

22.3amaya O  BBIYMCICHWW  pabOTHl  TEPEMEHHOW  CHIIBL
OmnpeneneHne KpUBOJIMHEHHOTO HHTETpaa TI0 KOOPIMHATAM.
23.CoiicTBa, BBIYHCICHUE KpHBOJMHEHHOrOo wHTerpana |l pona.
®opmyina ['puna.

24.YcnoBusi HE3aBUCHMOCTH KPUBOJIMHEWHOTO MHTETpajia 1O MyTH
WHTEerpupoBaHus. HaxoxjaeHue QyHKIMH JBYX NMEPEMEHHBIX IO ee
nojHOMY auddepeHiuany.

25. TTpuiioxeHus KpUBOJIMHEHHOTO WHTErpajia BTOPOTO POJIa.

lkana v KpUTEPUH OLIEHUBAHUS OTBETA 00yJarOIIerocs MpeCTaBlIeHbl B Ta0INIIE

Hlkana Kpurepun ouenuBanus
Onenka 5 BCECTOpPOHHEE 3HAaHUE [MPOrPaMMHOTO  Marepuajga MaTeMaTUKU;
(O0TaM4HO) IpaBWJIbHOE TMPUMEHEHHWE MAaTeMaTH4YeCKHMX 3HAaHUH B  pEIICHUU

IMPUKIIAAHBIX 3a14a4.

Onenka 4 3HaHME NMPOTPAMMHOI0 MaTepHasa; Haluuue He3HAYUTEIbHBIX OIINOOK B

(xopo1o) pELIeHNH 33]1a4; HEJJOCTATOYHOE PACKPBITHE COJIEPIKAHUS BOIPOCOB.

Onenka 3 3HaHME OCHOBHBIX MaTEMAaTHUYECKUX IMOHSATUH, METOJOB U aJTOPUTMOB,
(YZOBJIETBOPUTENIBHO) | MOIMYCKAET OMUOKH ITPHU UX TIPUMCHCHHHU.

Onenka 2 HET 3HaHHSA OCHOBHOTO IMPOTPAMMHOTO MarepHajia, MPUHIUIMUATbHBIE

(HEYOBIETBOPUTEIHHO)

OIINOKHU IIpH OTBCTC HA BOIIPOCHI U B PCHICHHUH 3aaa4.
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JUCT PETUCTPAIIMA U3SMEHEHHA

Howmep
U3MeHe-
HUsA

Howmepa nmucroB

BAMCHCHHBIX| HOBBIX

AHHYJINPOBAH-

HBIX

OcHOBaHME I BHECEHUS N3MEHEHUI

IHoanuce

Pacimgposka
HOAINNCU

Jlata BHEeCeHUS
NU3MCHCHUA
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