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Paouas mporpaMMa JTUCIHIUIMHEBL «MareMaTrKa) COCTAaBIeHa B COOTBETCTBHH C TpeOOBaHU-
avu DelepalbHOrO TOCYNAPCTBEHHOTO OOPA30BATEIBHOIO CTAaHAAPTA BHICIIETO OOPa30BaHH
(®I'OC BO), yTBepsKIeHHOrO IpHKa3oM MUHACTEPCTBA 00pa30BaHus  HAYKH Poccuiickoit @ene-
paruu 25.05.2020 . Ne 680. PaGouast mporpaMma IpeiHasHaueHa JUIs MOArOTOBKA OakalaBpa Io
nanpapnermio 20.03.01 Texnocepuasi Ge30macHOCTh, HANPaBJIeHHOCTH — TexHocepnas 0e3-
OIIACHOCTb.

Hacrosmas paGouas mporpaMMa IUCTIATUIAHBI COCTABICHA B paMKaX OCHOBHOH mpodeccro-
HaIBHOH o6pasosarenbHoil mporpammsl (OITOII) i yunTEBaeT OCOOEHHOCTH OOY9CHUS IIPH HH-
KJIO3UBHOM 0OPa30BaHKH JIMI[ C OTPAHAYEHHBIME BO3MOXXHOCTAMHE 3710poBbs (OB3). '

CocTaBuTensb — CTapImii mpemnoxaparens baxenosa C.B.

Pa6ouast mporpaMma JUCHMIUIAHEI 00CYyK/IeHa Ha 3acefanuu Kadenpsl «MarematHieckue U
€CTECTBEHHOHAYYHBIE TACIUILUINHED) '

«14» masg 2024 r. (mpotoxoi Ne 9).

3aB. kadenpoit «KMaTemaTudecKue U ecTe-

CTBEHHOHAYYHBIC AUCHIUTIIINHEDY, . ' 6?&
—

JIOKTOP TEXHUYIECKUX HAyK, Ipodeccop E.M. bacapsiruna

PaGouas mporpamMMa JUCHUIUIHHEI 0J00peHa METOJHYECKON KOMUCCUEH WHCTHTYTa arpOuH-
KEHEepHH

«21» mast 2024 r. (mpotokoix Ne 5).

[Tpencenarens METOIMUECKON KOMUCCHN
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1.2. KoMneTeHIINH U HHIAUKATOPHI UX JOCTHKCHHUN
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3.1.  Pacmpenenenue oobeMa TUCIHUIUIMHEI IO BUIaM y4eOHOU paboThI

3.2.  Pacmpenenenue yaeOHOTO BpeMEHH IO pa3zieiaM U TeMaM

CtpykTypa ® cojaep)KaHHE JUCIHHMIUIMHBI, BKIIOYAMONIEE IPAKTHUECKYIO
MOJITOTOBKY

4.1. ConepxaHue TUCIUILTAHBI

4.2. CopnepxaHue JICKIIAN

4.3. Conepxanue 1a00paTOPHBIX 3aHITHN

4.4. CopaepxaHue NPaKTUYECKUX 3aHITHH

4.5. Bumsl v coJiepKaHNe CaMOCTOSATEIHHON pabOThl 00YyJarOIIHXCS
Y4eOHOo-MeToAnuecKoe oOecreyeHne CaMOCTOSITEIbHONU paboThl 00yJYaromuXxcs
M0 TUCIUTUTHHE

@oH/T OTICHOYHBIX CPECTB LIS MTPOBEACHUS TIPOMEKYTOYHOHN aTTeCTaluu
00yJarOIINXCsl TI0 TUCITUTIITNHE

OcHoBHasl 1 OTIOJIHUTEIbHAS yueOHast TuTepaTrypa, HeoOXoaAumast IIsl OCBOCHHS
TMCTIUTUTHHE
Pecypcrel nHpOpMaITMOHHO-TEIEKOMMYHHUKAITMOHHOM ceTn «IHTepHeT»,
HE0OXO0IUMBbIE /ISl OCBOCHUSI TUCITUILINHBI
Metonuueckue yKazaHus JUisi 00y4aromuXcsi 0 OCBOCHUIO TUCIUTLIUHBI
NudopmanioHHbIe TEXHOJIOTUH, UCTIOIb3yEMbIE MPU OCYILIECTBICHUH
00pa30BaTeNILHOTO MpoIiecca Mo AUCHUILINHE, BKIII0Yas epevyeHb
MPOrpaMMHOTO o0ecrieueHus: 1 UHPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM
MartepuanbHO-TexHH4YecKasi 6a3a, He0OXoAuMasi JUis OCYIIECTBIICHUS
00pa30BaTEILHOTO MpoIiecca Mo AUCIUIUINHE
[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 ¢ IJIAHMPYEeMbIMH pe3yJbTaTamu ocBoenus OIIOII

1.1. Heab 1 32124 JUCUMILIHHBI

bakanaBp mo wnampasinenuto mnoaroroBku 20.03.01 Texnocdepnas 0e30MacHOCTh JOJKEH
OBITh TIOJTOTOBJICH K PEUICHUIO 3a/1a4 MPO(EeCCHOHAIBHONW NEATETbHOCTH CIEAYIOIMIUX THIIOB:
MPOEKTHO-KOHCTPYKTOPCKHUM;  HAy4YHO-UCCIEAOBATEIbCKUN;  DKCIEPTHBIM,  HAA30pPHBIA U
MHCHEKINOHHO-ayJUTOPCKUI; OpraHU3al{MOHHO-YIIPABIECHYECKUH.

Heasb mucuuniMHbl — copMupoBaTh y 00yJaromuxcs cucteMy (QyHIaMEeHTaIbHBIX 3HAHW,
HEOOXOJMMBIX  JUIS  TOCIEAYIOIEH  MOArOTOBKM  OakamaBpa, CIOCOOHOTO  TPUMEHSTH
MaTeMaTHYEeCKHME METOAbl B PEIIEHWH MpaKTHUECKUX 3a7ad, a TaKkKe CII0COOCTBYIOIMIMX
JalbHENIIEeMY Pa3BUTHIO JTUYHOCTH.

3agauy AMCHUILIMHDI

— I/I3y‘-II/ITB OCHOBBI MAaTCMATHUYCCKOT'O annapaTa HCO6XO}II/IMOFO JJISA pemeHlxm TCOpeTI/ILIeCKI/IX
nu HpaKTI/ILIeCKI/IX 3aga4,

— (dopmHpoBaTh YMEHHS CaMOCTOSITENIbHO H3ydaTh Y4YEOHYI0 M HAy4dHYIO JIMUTEpaTypy Io
MATEMATHUKE U €€ l'IpI/IJ'IO)KeHI/IHM;

— paSBI/IBaTI) JIOTUYCCKOC N a.]'Il"OpI/ITMI/I‘-IeCKOe MBIIIJICHUE,

— MOBBIIATH OOMIUNA YPOBEHb MAaTEMATUUECKOUN KYIbTYpbI;

— CbOpMI/IpOBaTI) HABBIK MAaTCMATHUYCCKOI'O HCCIICAJOBAHUA HpI/IKHa}IHBIX BOHpOCOB, YMGHI/ISI
HUCITIOJIB30BATh MATEMATHYCCKHUEC METOIAbBI M OCHOBBI MATEMATHYCCKOI'O MOJI@J'II/IpOBaHI/IH B
MIPUKJIAIHBIX 3a7adax Oyayiiend mpodecCHOHAIBHOM IeATEIbHOCTH.

1.2. KoMmneTeHIMU U MHAUKATOPbI UX J0CTHKEHUIt

VYK-1 CriocoGeH OCyIIeCTBIATh MOMCK, KPUTHUYECKUN aHAIM3 W CHUHTE3 MH(OpMAlUH, TMPUMEHSTH
CHCTEMHBIH MOJIX0/1 JJIs pellieHHs OCTaBIEHHbIX 3a1a4

Koo u
HauMEHOBaHUE
WHJIMKATOpa ®opmupyemsie 3YH
JOCTHKEHUS
KOMITIETEHITUHI
YK-1.1 3HAHUS OO0yyaromuiics JOJKEH 3HaTh: 0a30BbIE COCTABIISIIONINE
Ananuzupyer 3a/1a4M, BO3MOHbIE BAPHAHTHI PEIICHUS [TOCTABIEHHON 3a/1a4u
3a7auy, BbIICTSIS ee - (b1.0.14-3.1)
0azoBbIC YMEHHUS OOyyaromuiics JOJMKEH YMETh: BBLICIATH 0a30BbIC
COCTaBIISIIOIINE, COCTaBIIAIOIIKE 33][au, PACCMaTPUBATh U MpeaIaraTh
paccMaTpuBaeT 1 BO3MOKHbBIE BAPUAHTHI PEIICHUS TOCTABICHHON 3a/1auH,
npeyiaraet OIICHMBATh UX TIOCTOMHCTBA U HenocTaTku - (61.0.14-V.1)
BO3MO>KHBIE HaBBIKU
BapUaHTHI PEIICHUS OOyyaromuiics TOMKEH BJIAJIETh: HABBIKAMH PEIICHUS
MOCTaBIEHHOMN MOCTABJICHHOM 3a/1a4M, OI[CHUBAHUS UX JTOCTOUHCTB U
3a7auul, OlICHUBAS HEJOCTaTKOB -
UX JOCTOMHCTBA U (b1.0.14-H.1)
HEIOCTaTK!
YK-1.2 3HAHUSA OO0yyaromuiics TOMKEH 3HATh: KaK OMPEAeINseTcs ’
Omnpenenser, pamxupyercs nHhopmanus, TpedyeMas Ui peleHus
WHTEPIPETUPYET U MIOCTABJIEHHOM 3a/1a4M, KaK OCYIIECTBIISIETCS MTOUCK
pamXupyer uH(bOpMaIUH -




Konu

HaUMEHOBaHUE
HWHJMKAToOpa ®opmupyemsbie 3YH
JOCTHOKCHUS
KOMIIETEHITUU
uHpOpMAIIHIO, (51.0.14-3.2)
TpeOyemyro JuIst
perieHns YMEHHUS OO0yuaromuiicst 10HKEH YMETh: UHTEPIIPETUPOBATH U
[TOCTABJIEHHOI pamXHpPOBATh HHPOPMAIHIO, TPEOYEMYIO JUIS PEIICHUS
3aJ1a4y; MIOCTABJICHHOM 3aJ1a4H; OCYIIECTBIIATH MOUCK HH(POPMAITUH -
ocymecTenseT (1.0.14-Y 2)
IIOUCK HaBBIKHN

OO0yuaromuiicst 10HKEH BJIa/IETh: HABBIKAMU MOUCKA
urdopmarmu - (51.0.14-H.2)

nH(popmanuu no
Pa3IMYHBIM THIIAM
3aIpoCoB
YK-1.3 [Ipu | 3HaHUA OOyyaromuiics JOJKEH 3HaTh: Kak pu 00paboTke
o0paboTke UHPOpMALUU OTIINYATh (PaKTHl OT MHEHHH, HHTEPIPETAIIHIA,

UHpOpMaUN OIICHOK, KaK (pOpMUPOBATH COOCTBEHHbIE MHEHUS U CYKJIEHUS,
oTn4aeT (akThl OT apryMEeHTHPOBaTh CBOU BBIBOJIbI U TOUKY 3peHus - (b1.0.14-
MHEHHI, 3.3)

MHTEpIIpEeTanui, YMEHUS OO6yyaromuiics JOJKEH YMETh: OTIANYaTh ()aKThl OT MHEHUH,
OLICHOK, WHTEpIpeTaIuii, OI[eHOK, Kak (OpMUPOBATH COOCTBEHHbBIE
bopmupyet MHEHUS U CY)KJIEHUS, apTyMEHTUPOBATh CBOU BBIBOJIbI U TOUKY

COOCTBEHHBIE spenns - (61.0.14-V.3)

MHEHHS U | HaBBIKH

CYXKJIEHUA, OO0yuaromuiicst T0HKEH BJIa/IeTh: HABBIKAMU WHTEPIPETALIHH,
apryMEHTUPYET OIIEHOK, (hOPMHUPOBAHUS COOCTBEHHBIX MHEHHUH U CY)KJICHHM -
CBOM BBIBOABI U (b1.0.14-H.3)

TOYKY 3PCHUS

2. MecTo qucuMimiinHbl B cTpykrype OITOIT

Hucuunnuua  «MaremaTtuka»  OTHOCHTCS K 00s3aTeNlbHOM  4acTM  OCHOBHOMU
npodeccruoHalbHOM 00pa3oBaTeIbHON MPOrpaMMbl OakaIaBpuara.

3. O0béM TUCUMIIMHBI M BUIbI Y4e0HOH padoThl

O06beM mucHMIUIMHBL cocTaBisieT / 3adeTHbiX eawHuI] (3ET), 252 akamemuueckwx wyaca
(mamee yacoB).

JIMCIMTUINHA U3Y4aeTCs:

- ouHas opma oOyuenus B 1, 2 cemectpax;

- 3a04yHas ¢opma oOyyenus Ha 1 kypce.

3.1. Pacnpenenenne o0beMa JMCOMIIMHBI IO BUIAM Y4e0HO# padoThI

KomnuectBo yacoB

Bun yae6HO# paboTh

o OYHOM opme

o 3a04HOM (hopme

o0yueHus 00yueHus
KonrakTHas pabora (Bcero), 128 24
B TOM YHCJI€ MPAKTHYECKAs MOJAT0TOBKA
Jexyuu (J1) 64 12
Ipaxmuuecxue 3anamus (113) 64 12




Jlabopamopuvie 3ansmus (J13)

CamocrosiTesbHas padora odyuarwmuxcs (CP) 70 210
Kontpoas 54 18
Htoro 252 252
3.2. Pacnpenesienue yueOHOT0 BpeMeHH 10 pa3jejiaM U TeMaM
Ounas ¢popma o0yuenust
B TOM YHCJIe
KOHTaKTHasi paboTa a
Bcero =
No tembl | HamMeHoOBaHME pa3aenoB U TEM qaCOB §
JI J3 I13 CP =
=
1 2 3 4 5 6 7 8
Pazgen 1. Ananutrdeckas TeOMETpHs C DJIIEMEHTaMH JIMHEWHON anreOpsl
1.1. DneMeHTHl JTUHEHHOH anreOpbl 8 2 - 2 4
1.2. DeMeHThl BEKTOPHOU asireOpbl 10 2 - 2 6 X
1.3. AHanuTuyeckas TeoOMeTpHst 16 4 - 4 8 X
Pa3zen 2. OcHOBEI MaTEMAaTHYECKOI'O aHaIN3a
2.1. DyHKIUA 7 2 - 2 3 X
2.2. [Ipenen. HenpepriBHOCTH 16 4 - 4 8 X
2.3. KommnekcHeie yncna 6 - - - 6 X
Huddepennmansuoe
2.4. CUYUCICHUE (QYHKIMH OIHOM 18 6 - 6 6 X
MepEeMEHHO N
2.5. Heonpenenennslii nHTErpas 18 6 - 6 6 X
2.6. OrnpeesieHHbIH HHTErpall 18 6 - 6 6 X
Hudbdepennmansuoe
2.7. HCUYUCIICHUE GbyHKIIUH 10 4 - 4 2 X
HECKOJIbKUX MEPEMEHHBIX
o8 KpatHeie ©  KpUBOJUHEWUHbIC 10 4 i 4 5 X
WHTETpaIbl
29 UucnoBele U (PYHKIHMOHATbHBIE 14 5 i 5 5 «
psabI
Paznen 3. O6bikHOBeHHBIE A depeHInanbHbIe YpaBHEHHS
3.1. Jnddepenunanbabie ypaBHEHUS 16 6 - 6 4 X
390 Cucremsl § mddepeHnnanbHbIX 1 i i i 1 X
ypaBHEHUH
Pasnen 4. JluckperHas mareMaTruka
4.1. MHuoxecTBa. OTHOIIEHUS.
3 1 - 1 1 X
DneMeHThl KOMOMHATOPUKH
Paznen 5. Teopust BeposSTHOCTEH C 2I€MEHTaMU MAaTEeMAaTUYECKOM CTaTUCTUKU
5.1 Cnydaiinble cCOOBITHS 8 3 - 3 2 X
5.2. CrnyyaiiHble BETUYHHBI 11 4 - 4 3 X
53 DneMeHThl MaTeMaTHYeCKOM 5 9 i 5 5 «
CTaTHCTUKH




Kontpous

54

54

Hroro

252

64

64

70

54




3aounas

¢opma o0yuenusn

B TOM YHCJIC

KOHTaKTHasi pabora a
Bcero =
No rembl | HammeHoBaHMe pa3aeinoB U TEM qaCOB §
J J3 I13 CP =
=
1 2 3 4 5 6 7 8
Paznen 1. AHanuTryeckast reOMETpUs C AIIEMEHTAMU JIMHEHHOM anreOpsl
1.1. DneMeHThI JTMHEHHOH anreOpbl 20 1 - 1 18
1.2. DneMeHThl BEKTOPHOU aireOpbl 20 1 - 1 18
1.3. AHanutuyeckas TeoOMeTpHs 20 1 - 1 18
Pa3nen 2. OCHOBBI MaTEMAaTUYECKOTO aHAJIN3a
2.1. OyHKIHS 6 - - - 6 X
2.2. [Ipenen. HenpepbIiBHOCTH 6 1 - 1 4 X
2.3. KomrekcHpie ncia 6 - - - 6 X
Huddepennmansruoe
2.4. ucyucieHue (QyHKIUU  OJHOMN 18 1 - 1 16 X
MepEMEHHON
2.5. Heonpenenennslil naTErpan 20 1 - 1 18 X
2.6. OnpeneneHHblil HHTErpas 20 1 - 1 18 X
Hudbdepennmansuoe
2.7. HCUYHUCIICHUE byHKIIUH 12 1 - 1 10 X
HECKOJIbKUX MEePEMEHHBIX
28 KpatHpie ©  KpUBOJMHEWHbBIC 6 i i i 6 X
MHTErpabl
59 UucnoBele U (QYHKIHOHAIbHBIE 20 1 i 1 18 «
psabI
Paznen 3. O6pikHOBEHHBIC MU PepeHIInaTbHbIE YPaBHCHHS
3.1. Jlubdepennmanbupie ypaBHEHHS 18 1 - 1 16 X
30 Cucremsl } muddepeHnnanTbHBIX 5 i i i 5 «
ypaBHEHUM
Paznien 4. JluckperHas maTemaTuka
4.1. MHuoxecTBa. OTHOIIEHUS.
4 - - - 4 X
DneMeHTbl KOMOMHATOPUKH
Paznen 5. Teopust BeposSTHOCTEH C 2I€MEHTaMU MaTeMAaTUYECKOM CTaTUCTUKU
5.1. Cnydaiinble COOBITHS 12 1 - 1 10 X
5.2. Crny4aiiHble BEJTMYHHBI 14 1 - 1 12 X
53 DIIEeMEHThl MaTEMaTUYECKON 10 i i i 10 X
CTaTUCTUKH
KoHTpoas 18 X - X X 18
Hroro 252 12 - 12 210 18

4. CTpyKTYpa M cojiep:KaHHe JUCHUIJIMHBI, BKJIKYalollee NPAKTHYECKYI0 MOATO0TOBKY

[IpakTyeckass MOATOTOBKA NpPU peaau3alMy y4eOHBIX MPEAMETOB, KYpCOB, AMCLUILINH
MPAKTUKYMOB,
71a00paTOPHBIX padOT U MHBIX aHAJIOTUYHBIX BUJIOB YU€OHON JEATENHbHOCTH, MPEAyCMaTPUBAIOLINX
ydacThe OOy4aromuxcs B BBIOJHEHUM OTIEIBHBIX 3JEMEHTOB paboT, CBA3aHHBIX C Oymymiei
npodeccuoHaNBbHON AEATENbHOCTHIO.

(Moymeit)

OPraHu3yeCTCAa mIyTeM

IMPOBCACHUA

MMPaKTUICCKUX

3aHATHH,




[IpakTdeckass MOATOTOBKA MOKET BKIIOYATh B ceOs OTHENbHBIC 3aHATHUSA JIEKIIMOHHOTO
THUIA, KOTOpBIE MPEeIyCMaTPUBAIOT Niepeaady yueOHOH nHpopManuu 00ydJaromumcs, He0OX0IMMON
IUIL  TIOCJIEAYIOUIETO  BBINOJHEHUs PaboT, CBSI3aHHBIX C Oyaymedl mpodeccrnoHanbHON
IEATEbHOCTBIO.

4.1. ConepxaHue TUCUMILTUHBI

Pa3nen 1. AHanuTH4yeckasi reoMeTpHs € 3JIeMEeHTaMU JIMHEHHOI aJredpbl

DJIeMeHTBhI JIMHEeHHOI aJredpbl

3HayeHHe Kypca MaTeMaTHKd B MPO(ECCHOHATBLHONW MOJArOTOBKE M IMPO(HEeCCHOHAIBHON
NESITeNbHOCTH. PONb pOCCHICKMX yY€HBIX B pa3BUTHM MaTreMaTuku. [loHsATHE mMaTeMaThyeckoro
MOJENUPOBAHUSA, METOJA W alrOpUTMa pelIeHUs 3ajad. DJIEMEHThl MaTeMaTHYeCKOW JIOTHKH;
HE00X0IMMOE U JJ0CTaTOUHOE yciaoBUs. CHMBOJIBI MATEMAaTUYECKOM JIOTUKH, UX UCIIOJIB30BaHUE.

JluneiiHble npeoOpa3oBaHUs U UX MaTPUIIbI, IEHCTBUS ¢ HUMU. [loHATHE 0OpaTHON MaTpHIIbI.
Cucrembl IBYX U TpeX JIMHEWHBIX ypaBHEHUH. MaTpuuHas 3aluch CUCTEMbI JUHEHHBIX YpaBHEHHM
u eé pemenue. Panr marpuisl. bazucuslii Munop. Teopema Kponekepa-Kanennu. MccnenoBanue
COBMECTHBIX CUCTEM JINHEHHBIX ypaBHEHUI. bazucHeie pemennsa. Cucrema N TUHEHHBIX YpaBHEHUN
¢ n Heu3BectHIMU. Meton I'aycca. Haxoxnaenue oOpatHoit maTtpuisl. OnpeaenuTend BTOPOro U
TPEThero MOPSAIKOB, MX CBOWcTBA. MuHOpbl M anrebpanyeckue JOTOJHEHHUsS. Bpruncienue
OTIPENIETTUTEINS Pa3I0KEHUEM 110 cTpoke (cTonbiry). @opmynsl Kpamepa.

DJIeMEeHThI BEKTOPHOI1 a1redpsl

Bekropsl. JIuHeliHblE omepamuu HaJx BEKTOpaMmMH. TeopeMbl O MPOEKIHWH BEKTOpa Ha OCh.
Koopaunats! BekTopa. JIMHENHHO HE3aBUCUMBIE CHCTEMBI BEKTOPOB. basuc. Pasznoxkenue Bekropa no
6a3zucy. Hampasisromuye KOCuHYChl U JUIMHA BeKTopa. [IoHATHE 0 BEKTOPHBIX AMarpamMmax B HayKe
u TexHuke. CKaIIpHOE MPOU3BEJACHHE BEKTOPOB M €r0 CBOMCTBA, BBIPAKEHUE B KOOPJIMHATHOM
dopme. JlimHa BEKTOpa W Yrojl MEXKIY IBYMS BEKTOpaMH B KOOpPJAWHATHOUW ¢opme. YcioBue
OPTOTOHAJLHOCTH JIBYX BEKTOPOB. MEXaHUYECKHI M TEOMETPUUYECKUH CMBICI CKAISIPHOTO
IIPOU3BEACHNA. BEKTOpHOe Ipou3BEeNeHUE [BYX BEKTOPOB, €r0 CBOWCTBA, BBIP@KCHHE B
KOOpAMHATHOW (opme. YCIoBHE KOJUTMHEAPHOCTH JBYX BEKTOpOB. [Ipocreiimue mnpuiioxeHus
BEKTOPHOrO npoussefeHus. CMemaHHOe IPOU3BEICHUE TPeX BEKTOpOoB. CBOMCTBA U BBIPA)KCHHE B
KoopauHaTHOHM Gopme. IIpuMeHeHrne cMeaHHOro MPOU3BEACHUS B PELICHUN IPUKIAJHbIX 3a/a4.

AHaJIMTHYECKAS TeOMeTPUs

VYpaBHEeHU JIMHUM Ha IIOCKOCTH. Pa3nuunble popMbl ypaBHEHMsI IPSAMON Ha MIIOCKOCTH. YTOJI
MEXAY IPAMBIMU. Y CIOBUE MAPAJLIEIBHOCTH U NIEPICHAUKYIAPHOCTH. [lepeceueHune nByx NpsmbIX.
VYpaBHEHME IydKa IPSIMBIX, IPOXOISIIMX 4epe3 JaHHyr Touky. Meron koopaunar. OCHOBHBIE
3aJjaud Ha METOJl KOOpAMHAT (PacCTOSHUE MEXIy JBYMs TOUKaMH, JIEJIEHHE OTpe3Ka B JaHHOM
OTHOILIEHHUH, PACCTOSTHUE OT TOYKH J10 MpsiMoit). KpuBble BTOPOro mopsaka: OKpyKHOCTb, JIIMIIC,
runepoosia, napadoia, UX reOMETPUYECKHE CBONCTBA M YPAaBHEHHUS. DKCLEHTPUCHUTET LIMIC U
runepoosibl. AcumMnToTsl runepoossl. Conpspk€HHas runep6onia. [lonstue 06 obiieM ypaBHEHUU
KPUBOW BTOPOIO MOPsI/IKA U IPUBEICHUE €r0 K KAHOHUYECKOH (opMe myTéM nepeHoca.

IInockocTe. YpaBHEHME IUIOCKOCTH, MPOXOAALIEH Yepe3 JAHHYIO TOUKY M NEPIEHAUKYISPHO
JTaHHOMY BekTopy. O0Iee ypaBHEHUE MIIOCKOCTH U €r0 YaCTHbIE BUJBI. YTOJI MEX/Y IUIOCKOCTIMH,
YCIIOBUS NApaUIEIbHOCTU U NEPIEHAUKYISPHOCTH. YTOJI MEXAY NPSAMON M IJIOCKOCTBIO, YCIOBHS
NapaJuIeIbHOCTH U MEPHEHANKYISIPHOCTH. 3aJa4ya O HaXO0)KJIE€HUU TOYKU MEPECeUYEHUs NpsMON U
IIJIOCKOCTH.

VYpaBHeHHe TOBEpXHOCTH B mpocTtpaHcTBe. Llunmuuapuueckue mnosepxHoctu. Cdepa.
Onnuncoua. ['unepOonounsl. ITapabomounsl. Konyc. KaHoHuyeckue ypaBHEHHs MOBEPXHOCTEH
BTOpOro ToOpsiika. ['eomeTpuueckue CBOIMCTBAa 3THX IOBEPXHOCTEH, HccieloBaHHE UX (OPMBI
METO/IOM ceueHul. TexHnuecKne NpUII0KEHUS TEOMETPUUECKUX CBOMCTB TOBEPXHOCTEN.

Pa3nes 2. OcHOBBI MATEMAaTH4YE€CKOI0 aHAJIM3A
DyHKUUA
MHoxecTBO BelecTBeHHbIX urcen. Oynkuus. O0nacth ee onpenenenus. CnocoObl 3a1aHusl.



OcHoBHBIE 3NIeMEeHTapHble (yHKUMH, HX cBoiicTBa M rpaduku. CroxHble W 0OpaTHBIC
¢bynkuuu, ux rpaduku. Knaccupukanus QyHKmii.

IIpenen. HenmpepbiBHOCTH

YucnoBele MOCIEN0BATENBHOCTH, UX POJIb B BBIUMCIMUTENBHBIX Ipoueccax. [Ipenen unciaosoit
nocsenoBareabHoCcTU. CXoasmmecs U pacXoIuecs] YUCIOBbIEe NIOCIeA0BaTeNbHOCTH. TeopeMa o
CYIIIECTBOBAaHUMU TMpeJieia MOHOTOHHOW OTrPaHMUYEHHOW MOCIEAOBATENBHOCTH ((POPMYIHUPOBKA).
Yucno e. Harypampueie norapudmer. [lpemen ¢ynkmum B Touke. [lpemen ¢yHKmum B
6eckoHeuHocTu. [Ipenensr MOHOTOHHBIX (yHKUMK. BeckoHeuyHO Manblie W OecKOHEYHO OOJbIINe
¢byHkuuu B TOYKe, uX cBoicTBa. CpaBHeHHe OeckOHEYHO ManbiX. llopsimox MmanocTu.
DKBHBaJICHTHbIE OECKOHEYHO Masble. HempephIBHOCTh (YHKIMIA B TOYKE M Ha MHOXKECTBE. TOUKH
paspbiBa (YHKOMHM W WX KiIaccupukanuu. JleWcTBUS Haa HENPEPHIBHBIMH  (DYHKIHSIMH.
HenpepplBHOCTh OCHOBHBIX 3JIeMEHTapHbIX (yHKIUI. CBoiicTBa (PyHKIMH, HENpPEephIBHOW Ha
OTpe3Ke: OrpPaHMYEHHOCTb, CYIIECTBOBAHWE HAMOOJBIIETr0O W HAUMEHBIIEro 3HAYEHUH,
CYIIECTBOBaHHE MPOMEKYTOUHBIX 3HAUEHUH.

KoMmuiekcHsble yucia

[lonsiTie W mTpeacTaBiIeHHUS KOMIUIEKCHBIX uuces. DOpMbl 3amucy KOMILJIEKCHBIX YHCEI.
JelicTBrs HaJ KOMIJIEKCHBIMU YHCIIAMH.

Anddepennuanbruoe ncuuciaenne QyHKIUUA OHOM NepeMeHHOI

3agauu, TPUBOMSAIIME K TOHATHIO MNpOM3BOAHON. Omnpenenenue npou3BonHou. I[lonsTue
byHkMK, quddepeHunpyeMoit B Touke, Aupdepeniman GyHKIUN U €ro TeOMETPUUYECKUI CMBICTT.
[IpousBoHas QyHKIMH, €€ CMBICI B Pa3IMYHbIX 3a/1a4aX. [[pon3BOAHBIE OCHOBHBIX 3JIEMEHTapHBIX
¢byukuuil. [lpaBuina HaxoxxnaeHus: npousBofgHod u nuddepennuana. IlpousBoanas cioxHON u
obOpatHoit pyHkuuu. MuBapuantHocTh Gopmbl nuddepenunana. [Ipumenenne nuddepenimana
npuOMMKEHHBIM  BhiunclieHusiM.  [luddepenumupoBanue  QyHKIWNA,  3aJaHHBIX  HESBHO,
napamerpudecku. Touku s3xctpemyma ¢yHkuuu. Teopema depma. Teopembr Poss, Jlarpanxka,
Komm, nux npumenenue. [IpaBumno Jlonurans mist packpeiTusa Heonpeaen€éHHocTel. [IponsBoanabie u
muddepeHnnansl BRICIIUX TOpsAAKOB. HewmHBapuanTHOCTH (opmbl AuddepeHIInaioB BBICIIAX
MOPSIIKOB. YCIOBUS MOHOTOHHOCTH (YHKIHUU. DKCTpEMyMbl (QYHKUHH, HEOOXOAMMOE YCIOBHE.
Hocratounbie ycinoBus. OTbiCKaHHWE HaWOONBIIEr0 W HAUMEHbBIIEro 3HAuYeHud (QyHKINH,
muddepeHurpyeMoit Ha uaTepBaiie. McciaenoBanue BHITYKIOCTH M BOTHYTOCTH rpaduka QyHKIIHH.
Touku neperuba. AcumnrtoTsl rpaduka QyHkuuu. [loHsTHE 00 ACUMNITOTHYECKOM DPA3JIOKEHUU.
OO6mas cxema uccienoBaHus QYHKIMN U MOCTPOEHUS rpaduka 1Mo XxapakTepHbIM ToukaM. Bektop-
(GYHKIHS CKaJIIPHOTO apryMeHTa.

HeonpenesieHHbI HHTErPaJI

[TepBooOpa3znas. HeomnpeneneHHbId WHTETpal U €ro CBOWCTBA. Vcmonb3oBaHHWE TaOIHIIBI
OCHOBHBIX WHTErpajioB. MeToAbl MHTETPUPOBAHUS: UHTETPUPOBAHUE 3aMEHOM MEepeMEHHOU U 10
4acTaM, UHTETPHPOBAHUE PAIIMOHANBHBIX ApoOel, TPUTOHOMETPHUYECKHE TOJCTAHOBKH U METObI
«palroHanu3auun» uHTerpanoB. [loHaTue «Oepymuxcs» U «HEOEpYIIUXCS» HWHTETPAIOB B
AJIEMEHTAPHBIX (PYHKIUAX.

OmnpenesieHHbIN HHTErPaJ

3azauy, IPUBOIAIINE K MOHATHIO ONPEAEIEHHOro uHTerpana. OnpenencHHblii HHTErpai, Kak
npenen uHTerpaibHoi cyMMbl. [ToHaTHe 00 MHTErpupyemMoil GyHKIUH, (GOPMYIUPOBKA TEOPEMBI
cyuiectBoBaHnus. IIpocTeiimue cBoiicTBa onpeAenéHHOro HHTErpaina, Teopema o cpeaeM. CpenHee
3HayeHue ¢yHKIuM. [Ipon3BoaHas OoT ompenenéHHOro MHTErpaja Mo BepxHemy mpezeny. CBs3b
MEX]ly ONpe/eNEHHBIM UHTErpaJIoM U nepBooOpasHoi ¢dyHkiue. @opmyna Hetorona-JleitbHuna,
€e IPUMEHEHHE I BBIYUCIICHUS OIPEIEICHHBIX HWHTErpajioB. BeluncieHue omnpenenéHHbIX
MHTETPAJIOB CIIOCOOOM MOJCTaHOBKU M MO 4acTsAM. HecoOCTBEHHbIE MHTErpajbl ¢ OECKOHEUYHBIMU
npegenaMM M OT HEOTpaHWYEeHHBIX (YHKIHMHA, HMX OCHOBHbBIE CBOMWcTBa. ['eomerpuueckoe
MPUIIOKEHHE OTIPeACTIEHHOTO UHTErpasia: BEIYUCICHHE IIJI0MIa e GUryp, orpaHMueHHBIX KPUBBIMU
B JICKApTOBOM M TMOJSAPHOM CHUCTeMax KOOpAWHAT, OOBbEMOB TeN MO IUIOLIAJAM MONEPEUHbIX
CEYCHMI U Tel BpallleHMs], JJIMH Oyr KPUBBIX, IUIOLIAJACH MOBEPXHOCTEN BpalieHus. [Ipunoxenus
MHTErpaja K peleHHIo MPOCTEHIINX 3a7a4 MEXaHUKH U (PU3UKU.
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JuddepennuaibHoe HCYHCTIeHHE PYHKIMN HECKOIbKUX MePeMEeHHbIX

OYHKIIMM ~ HECKOJIbKMX  mepeMeHHbIX. OOmacte  ompenencams. [lpemen  GyHKIuM.
HenpepsiBHOCTE. HekoTOpbie nOHATHA Tomonorud. YacTHele npou3BOaHbIE. VX reoMeTpudecKuii
CMBICT (s ciydasi ABYX NepeMeHHbIX). [lonHoe mpupamienue ¢yHKnuu. TeopeMa O IOJHOM
npupauieHuu. [lonHbli quddepeHnnan, ero cBsA3b C YaCTHBIMM IMPOU3BOAHBIMU. llpuMeHenue
nosiHOTO auddepeHuana K npuOIMmKEHHBIM BBIYUCICHUSAM. VIHBapHaHTHOCTH ()OPMBI TTOJHOTO
maddepennuana. YCioBus, nMpu KOTOPbIX Bbipakenue P(x,y)dx + Q(x,y)dy sBiseTcs MmoJHbIM
maddepennnanom. AuddepenunpoBanue cnoxxnor GpyHkiuu. KacareapHas mIOCKOCTh U HOpMAIIb
K moBepxHocTU. ['eomerpuueckuii cmbica mosiHOTO auddepenimana. YacTHple TPOM3BOJHBIE U
noyiHble  aAud@epeHnuansl  BBHICHIMX —MOPAIKOB. TeopeMa O CMENIaHHBIX MPOM3BOJHBIX
(bopmynupoBka). @Dopmyma Teinopa. HesBubie ¢yHknuu. Teopembl  CYIIECTBOBAHMSL.
HuddepenurpoBaHie HESBHBIX (QYHKIMHA. DKCTpEMyMbl (DYHKIMU HECKOJBKHX IE€PEMEHHBIX.
HeobOxomumoe ycnoBue skctpemyMma. JlocraTouHble  yciaoBUS 3KcTpemyMa.  OTbICKaHME
HaumOOJBIINX M HAaUMEHBIIMX 3HAYeHUH QyHKUuU. 3agada oOpaboTku HabmioneHui. CkaisgpHoe
nosie. I'paivieHT QyHKIMU U €ro CBOICTBA.

KpaTHble u1 KpUBOJIMHelHbIe HHTETPAJIbI

3ajauu, NpUBOJAIINE K MOHATHIO KPATHBIX MHTETPAJIOB. J|BOMHON M TPOWHOM MHTErPAJIbI, UX
cBoiicTBa. POopMyIMpPOBKA TEOPEMBI O CYLIECTBOBAaHUM JBOMHOTO MHTEerpaia. Teopema o cpegHem
3HaYeHUH. Brluncienne KpaTHBIX MHTErPajoB MOBTOPHBIM HHTErpUpoBaHueM. [lepexo B 1BoHHOM
MHTErpajie K MOJISIpHBIM KoopJauHaTaMm. ['eomerpuueckue U (QU3MYECKHe MPUIIOKEHUS TBOWHOTO
MHTEerpaia: BbIYUCIIEHHE OOBEMOB TeJ, IUIOMAeH M MacChl IUIOCKUX (UTYp, CTaTUYECKHX
MOMEHTOB, KOOpPJIMHAT LIEHTpa TSXKECTH U MOMEHTOB HMHepuuu Iutockux ¢uryp. Ilepexon B
TPOMHOM HWHTErpane K UWIMHIPHUYECKUM M CQepudyecKuM KoopauHaTaMm. [eomerpuueckue u
(dbuznyeckue NpUIOKEHUsI TPOMHOTO MHTErpasia; BbIYMCIEHUE 00bEMOB M MAcChl Tell, CTATUYECKUX
MOMEHTOB, KOOPJIMHAT LIEHTPA TSKECTH U MOMEHTOB MHEPLIUU TEJI.

3agauv, TPUBOISIIME K  TOHATHSAM  KPUBOJUHEMHOro  uWHTerpana.  OmnpeneneHue
KPUBOJIMHEWHBIX MHTErPAJIOB IEPBOIO M BTOPOrO pPOJA, MX CBOMCTBA, MPHUMEPHI BBIYMCIICHHSL.
®opmyna ['punHa. YcinoBus HE3aBUCUMOCTH KPUBOJIMHEMHOTO MHTETpajia OT MyTH UHTErPUPOBAHUS
(Tutockwmit citydaii). Haxoxxnenue GyHKIMM IBYX NEPEMEHHBIX 10 €€ MoaHOMY auddepeHiany.

YucaoBble 1 QYHKIMOHAJIbHbIE PSAAbI

Yucnossie psaapl. CXO0aUMOCTh B cymMMa psifa. HeoOxommmoe ycinoBue cxoauMocTu. JlericTBus
¢ panamu. PacxoaumocTs rapMOHUYECKOro psiia. OCHOBHBIE CBOMCTBA CXOIAIMXCS PSAAOB. Pl €
MOJIOKUTEIbHBIMU wieHamMH. [IpusHaku cpaBHeHus, JlamamOGepa, Komm. OOG0OmEHHBIN psa Kak
MpUMep ATATIOHHOTO psia. 3Hakouepenyrouuecs psaasl. [Ipusnak Jleitonuna. Onenka ocratka psaa.
AGcomoTHas W HeaOCOIOTHas CXOAMMOCTh. DyHKIHOHANbHBIE psabl. OOJIacTb CXOAUMOCTH,
MeToabl ee ompeneneHus. CreneHHbie psibl. Teopema AGens. MHTepBan U paauyc CXOIUMOCTH
cTeneHHoro psna. CBOMCTBAa CyMMBbI CTeNEeHHOro psana. Psan Telinopa u Maknopena. Paznoxxenue
GbyHKIMI B cTeneHHble psaabl. [IpruMeHeHue CTEeNeHHBIX PAIOB B MPUONIMIKEHHBIX BBIYMCIICHUSX:
BBIYHCIICHUE ONpeAeNEHHBIX UHTErPajioB, peuieHue auddepeHnanbHbix ypaBHeHui. Psaasl Oypre
10 TPUTOHOMETPUUYECKUM CHCTEMaM.
Pazgen 3. O0bikHOBeHHbIE TH( PepeHIHATbHbIE YPABHEHUSA

JudpdepennuaibHbie ypaBHEeHUSA

duznyeckue 3aaa4yu, NpuBoAdIIe K AuddepeHuanbHbpM ypapHeHUsIM. [{uddepennmansabie
ypaBHeHHUs 1nepBoro nopszaka. [Tonstue o0 oOmeM u yacTHOM pemieHUH. VIHTerpanbHble KpUBBIE.
Havaneneie ycnoBusd. 3anada Komm. TeopeMa cyiiecTBOBaHUS M €IMHCTBEHHOCTHU PELICHUS 3a1a4H
Komm. OcHOBHBIE KIIacChl ypaBHEHUH, MHTEIPUPYEMBIX B KBaJApaTypax: C pa3AeisIIONIMMUCS
NepeMEHHBIMH, OTHOpOAHbIe M JuHeiHble. [lonsTne 06 ocobom pemenuu. Ilone HampaBieHuit
middepenunansHoro ypaBHeHus. M3okmunbsl. Ilpunoxenus auddepeHIHanbHbIX ypaBHEHUH
NEPBOTrO TMOpsAKa B pa3IMyHBIX oOsnacTsax Hayku. JuddepeHnuanbHble YpaBHEHHsS BBICHIMX
nopsiakoB. OOmee u yactHoe pemieHue. 3amaya Komm. IToHATme o KpaeBbIX 3ajmadax Juis
middepeHnanbHbIX ypaBHEHUH. YpaBHEHUs, JOMYCKAIOIIME MOHWKEHUe mnopsaka. [Ipumepsl
npuMeHeHust 1uddepeHanbHbIX YpaBHEHUH B HayKe U TexHuke. JInneinsle nuddepennuanbHbie
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ypaBHEHHUS, OJHOPOAHbIE U HeogHopoaHsle. [lonarue obmiero pemrenus. CBOWCTBA UX PEIICHUI.
JluneiitHo He3aBucuMble pemieHus. CTpykrypa oOmiero pemenusi. JIluHeilHbIE OJHOPOAHBIC
middepeHnanbHble  ypaBHEHUS BTOPOTO  TOpPsiIKa C  MOCTOSHHBIMU KO3 QHUIIMEHTaMH.
XapaKkTepuCcTUYeCKOe ypaBHEHHE. 3amuch OOIIEro pelIeHHs B 3aBUCUMOCTH OT KOPHEH
XapaKTepUCTUYECKOro ypaBHeHUs. CTpykTypa OOIIEro pemieHus JITUHEHHOTOo HEOJHOPOIHOTO
ypaBHeHUs. Teopema O HAJIO)KEHUM PEIICHUN. YPaBHEHMS C IIPaBOM YaCThIO CIELHAIBLHOTO BHJA.
Metoa Bapwaluy TPOU3BOJIBHBIX TOCTOSHHBIX. JIMHEHHbIe nudQepeHIanbHple YpaBHEHUS C
MIOCTOSIHHBIMH KO3((UIIMEHTAaMU BBICIIUX MOPSAIKOB.

Cucrembl 1u(p¢epeHInATbHBIX YPABHEHHI

Hopmansnas cucrema nuddepeHnuanbHbix ypaBHeHH. 3amaya Komm naisi HOpManbHOM
cucreMbl auddepeHnnanbHbIX ypaBHeHHH. Teopema cylniecTBOBaHUS U €IMHCTBEHHOCTH PEIICHUS
3amaun Komm. Merton uCKIOYEHMs JUIsl pelIeHUsT HOPMalbHBIX CcUCTEM uddepeHanabHbIX
ypaBHeHUH. CUCTeMbl JTUHEWHBIX IUpdepeHIMaNbHbIX YpaBHEHUH, CBOMCTBA peleHuil. Pemenne
CUCTEM JIMHEHHBIX MU (epeHIIMATBbHBIX YPaBHEHUH C MOCTOSHHBIMU KO3 (DULIEHTaMU.

Pasnen 4. Iuckpernas maremaTuka

DneMeHTHl TeOpHH MHOXKecCTB. Jlnarpammsl Ditiepa — BenHa. DneMeHTbl KOMOWHATOPUKH.
Paszgea S. Teopust BepoATHOCTEH € 3JIeMEHTAMHM MATEMATHY€CKOM CTATUCTUKU

Cuayuaiinbie coObITHS

[Ipeamer Teopun BeposATHOCTEN. 3HAUEHHE Kypca TEOPHHM BEPOATHOCTEH M MAaTEMaTU4YECKON
CTaTUCTUKH B MPOQPECCHOHAIbHON TNOArOTOBKE M MNpo¢ecCHOHANBHON aedareiabHocTu. Poub
POCCHICKHMX YYEHBIX B Pa3BUTUHU Teopuu BeposiTHOcTe. Kinaccuduxanus coobrtuii. [IpoctpancTso
JJIeMEHTapHBIX COOBITHH. Anrebpa coObiTwii. [loHsTHe ciydaiiHOTO COOBITHS. OTHOCHUTEIBHBIC
YacTOThl. 3aKOH YCTOMYMBOCTH OTHOCHUTENBHBIX 4YacTOT. CBS3b MeEXAy BEpOSTHOCTHIO U
OTHOCHUTENbHON uacToTol. [loHsTHE BeposiTHOCTH coOBITHA. Kiaccmueckoe W reoMeTpHYecKoe
onpenenenue BeposiTHocTH. KomOunaropuka. HemocpencTBeHHOE BBIYHMCICHHE BEPOSTHOCTH.
[Tonatne 00 akKCHMOMaTUYECKOM TIOCTPOSCHWH TEOPUU BEPOATHOCTEH. OJEeMEHTapHas TEOpHs
BEpOSATHOCTEH. MeTOJbl BBIYMCIICHHS BEPOSATHOCTEH. TeopemMa O TOBTOPEHHWH OMBITOB (cXema
bepnynnn). HauBeposiTHelas 4acToTa Mpu MOBTOPEHUH OITBITOB.

Cuayyaiinble BeJIUYUHBI

CrnyuaiiHble BEJIMYMHBI U 3aKOHBI X pacnpeeneHus. JJUCKpeTHbIE U HENPEPBIBHBIE CIyYailHbIe
BennuuHbl. Psan pacnpenenenus. DyHKuMs pacnpenesieHus, IUIOTHOCTb pPacHpeleieHus, HX
B3aMMOCBSI3b M CBOKCTBA. BeposATHOCTH MmomagaHus CaydyalHOM BEJIMYMHBI HA JAHHBIA MHTEpBAJL.
UucnoBble XapaKTEpUCTUKHU CIy4alHBIX BEJIWYMH. MaTemMaTHyeckoe OKMIaHUE M €ro CBS3b CO
cpenHuM apupMeTH4YecKUM (3aKOoH OonbIIMX uucen). Jucmepcus U cpeaHee KBaJpaTHUECKOe
OTKJIOHEHHME cllydailHOW BenuuuHbl. Pacnpenenenune Ilyaccona. buHommanbHOE pacmpesesieHue.
HopmanbsHoe pacnpeznesieHue, €ero CBOMCTBA, YCIOBHUA, NMPU KOTOPBIX OHO BO3HHMKAaeT. YHCIOBBIE
XapaKTEepPUCTUKU HOpMaJIbHOTO 3akoHa. DyHkuus Jlamnaca. BelunciaeHue BEpOATHOCTH MOMAIaHUS
CIIy4ailHO# BEJIMYMHBI HA 33JJaHHBI UHTEPBAJ B CIy4yae HOPMAJIbHOTO pacnpenenenus. [lonstue o
JBYMEPHOM HOpPMAaJIbHOM pactipeneieHuu. [lonsTre o pa3nuuHbix GopMax 3akoHa OOJBIINX YUCEIL.
Teopembl bepuymnnu u Uebsimesa. LlentpanbHas npenenbHast Teopema JIsmyHoBa.

JIEeMEHTBI MAaTEMATHYECKON CTATHCTHKH

I'eHepanbHas COBOKYNHOCTb W BbIOOpKa. Bapuaumonnslii psn. ['mcrorpamma, sMmupuyeckast
GbyHKIUS pacnpeseneHus, BHIOOpOUHOe cpeaHee U aucrepcus. TouyeyHble OIEHKH HEU3BECTHBIX
napaMeTpoB pacHpeAeeHUs M0 BHIOOPKE U UX XapaKTEPUCTHKH: HECMEIIEHHOCTh, 3(p(heKTHBHOCTS,
COCTOSATENBHOCTb. METO/Ibl MOJYyYEeHUSI TOUYEUHBIX OLEHOK: METO MaKCUMaJIbHOTO MPaBA0Noa00Us,
METOJI HAaMMEHBIINX KBaJApaToB, METOJ MOMEHTOB. [IHTepBanbHble oOLEHKU. IHTepBanbHOE
OLICHMBAHME NTaPAMETPOB HOPMAJILHOTO paclpeieIeHusI.

[lonsitTne o craTUCTUYECKON TuroTe3e M oOlIas cxema, OCHOBHBIE METOJbl €€ MPOBEPKH.
Omubku 1-ro u 2-ro pona. Pemaromas npouenypa. MomrHocTs kputepus. JloBepuTenbHbIE
oOmactu. Kputepuu nmpoBepku rumnoTes.

Cucrema 1ByX ciy4ailHbIX BeMWYMH. DYHKIMOHAIbHAS, CTATUCTUYECKAs M KOPPEJSLMOHHAS
3aBUCUMOCTM MEXKIY BEIMYMHAMU. OJEMEHTHl KOPPEIALMOHHOTO aHanu3a. JIMHenHsId
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perpeccuonHbli aHanu3. OCHOBHBIE CBOMCTBAa perpeccuu. OIEHKH IMapaMeTpoOB PErpecCUOHHOMN
MOJIENIA TI0 METOJly HAaUMEHBIIMX KBAJAPATOB M CBOWCTBA ATUX OLEHOK. YPaBHEHHUS JIMHEHHOMN
perpeccun. TecHOTa cBA3M U €€ OIeHKA 1Mo Kod(pduuueHTy xoppemsuuu. [lonsatue o HenMHEHHON
perpeccun. KoppensiinonHoe oTHoumieHue. OrmnpezesieHHe NapaMeTpoB HEJIMHEWHBIX ypPaBHEHHM
perpeccuu METOA0M HAaMMEHBIIUX KBaJIPaTOB.

4.2. Conepxanue JeKIU

Ounas ¢popma o0yuenust

/1

Kpatkoe conepxanue nekuui

Konnuectso
4acoB

[IpakTuueckast
MOJITOTOBKA

3HaueHue Kypca MaTeMaTHKU B IPO(eCcCHOHATBbHOM MOATOTOBKE U
npodeccnoHaIbHON JesITeNbHOCTU. POJIb pOCCUIMCKHUX YYEHBIX B
pa3BuTUM MaTteMaTHKU. Martpuiipl. OCHOBHbIE NOHATHSA, ACHCTBUS
Hajg Marpunamu. Onpenenurenu 2-r0 U 3-TO MOPSAIKOB M HX
cBolicTBa. Pemenne cucreM OBYyX M TpeX JUHEHHBIX ypaBHEHHM.
Popmynsl Kpamepa.

CucremMbl KOOpAMHAT Ha IJIOCKOCTU U B MPOCTpaHCTBE. BEKTOPBHI.
JIunelinbple onepanuu Haja BekTopamu. [Ipoeknust BeKkTopa Ha OCb,
CBOMCTBa mpoeknuu. Pa3nokeHue BeKkTOpa B MPSIMOYrOJbHOM
6azuce. HampaBnsioniue KOCUHYCHl U JUIMHA BekTopa. CkansipHoe
nmpou3BeneHUe  BEKTOpoB. CBOWCTBA, (U3MYECKUA  CMBICT,
BBIpaKEHUE B KoopauHaTtHOW (opme. TloHSITHE O BEKTOpPHOM U
CMENIaHHOM IIPOU3BEIEHUU BEKTOPOB.

VYpaBHeHuss JUHUK Ha TUIOCKOCTH. IloJisspHBIE KOOpAMHATBHI Ha
mIockocT. DOpMbI ypaBHEHHUSI MPSIMOM Ha IUIOCKOCTH. YTOJ
MEXIY MPSIMBIMU. YcnoBus napayiebHOCTH u
MEPIEeHIUKYIAPHOCTH MpsAMBIX. KpuBble BTOPOro Mopsijika:
OKPY>KHOCTb, JJUIUIIC, TUNepOoia, mapadoiia, UX TeOMeTpUUECKUe
CBOMCTBA M ypaBHEHHUSI.

[ToBepxHOCTH U UX ypaBHEHHUA. YPaBHEHHs IUIOCKOCTU U MPSIMOI
B IIPOCTPAHCTBE.

Oyukmusa. O6macte  ee  ompeaeneHus. CrocoObl  3aaHMs.
Knaccudukanus ¢pynkuuit. [lonspHeie KoopAUHATH HA MIOCKOCTH.
[Ipenen  uucnoBod  mocnenoBarelbHOCTH.  Cxopsmiuecs |
pacxoJisAIIuecss 4YHCIOBBIC TOCIEAOBATCIIBHOCTH. BbIuncieHue
MpeJIeJIOB YMCIOBBIX TOCieaoBaTeIbHOCTEH. OCHOBHbBIE TEOPEMBI
o npeenax. HeonmpeneaeHHOCTH U METOIbI KX PACKPBITHS.

HenpepbiBHOCT (pyHKIIMHA B TOYKE M Ha MHOXKECTBE. TOYKH
paspeiBa ¢yHKUMH U uX Kilaccuduxanuu. JledcTBus Hax
HENpepeIBHBIMU  QyHKIUSMU.  HempephlBHOCTH  OCHOBHBIX
aneMeHTapHbIX QyHkuuidi. CBoicTBa (YHKIMHU, HENPEPBHIBHON Ha
oTpe3ke (OrpaHUYEHHOCTh, CYIIECTBOBAaHHE HAUMEHBIIETO U
HauOOJBIIET0  3HAYCHWI, CYIIECTBOBAHHUE  MPOMEKYTOUHBIX
3HAYEHUMN).

3amaun, NMPHUBOJIIME K TMOHATHIO MPOW3BOAHON. Ompenenenue
npou3BojHOM  QyHkuMM B Touke. OCHOBHBIE  IpaBHJIA
middepenuupoBanus  ¢ynkuuit.  IlpousBomHas — cIOXKHOH
¢ynkuuu. IIpon3BoiHBIE OCHOBHBIX 3JIEMEHTApHBIX (QYHKIUH,
Tabaua MIPOU3BOJIHBIX. ITponsBoHas HESIBHOM U
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Kparkoe conepxanue nekuui

KonnuectBo
qacoB

[IpakTuueckast
MOJIrOTOBKA

napaMeTpUIeCcKy 3aJJaHHON (PyHKIHH.

Teopema o HenpepsiBHOCTH auddepeHuupyemMont  (QyHKIUH.
Huddepenuman Pynkmun. I'eomerpuueckuit cmbici. CBsi3b C
MIPOU3BOTHOM. CgoiicTBa MepBOTO muddepennuana.
I'eomeTprueckuii ¥ MEXaHMYECKUM  CMBICI  IIPOHU3BOJHOMN.
VYpaBHEHHsI KacaTeJbHOM M HOPMalIM K IUIOCKOM KpUBOM.
[IpousBoHble U quddepeHLnanbl BEICIINX MOPSIKOB.

[IpumeHenne Ju¢depeHInaIbHOTO VCYHCIICHUS JUTS
uccienoBaHusl (QYHKIMA W TOCTPOEHUS UX IpadUKOB. YCIOBUS
MOHOTOHHOCTU (PYHKIMH. DKCTPEMYMbl PYHKLNHU, HEOOXOUMOE U
JIOCTaTOYHOE YCJIOBUS CYILECTBOBaHUS 3KcTpemMyMma. OTbICKaHUE
HaVMEHBIIETO " HauOO0JIbILIErO 3HAYECHUU (GyHKLINH,
mupdepentiupyemoit Ha oTpeske. MccnemoBaHue BBITYKIOCTH
(GyHKIMH. Touku neperuoa. Jocrarounoe yCIIOBHE
CYILIECTBOBaHMS TOUKH Iepernda. ACUMOTOTHI rpaduka QyHKIUH.
O6mas cxeMa uccieqoBaHus GyHKIMN U IOCTPOEHUS ee rpaduka.

10.

[TepBooOpaznas ¢(ynkums. HeompeneneHHBINT WHTErpall U €ro
cBoiictBa. Tabnuma wuHTerpajgoB. MeToasl HMHTETPUPOBAHUS:
HEMOCPEACTBEHHOE UHTErpupoBanne. MeTo]1 3aMeHbI TIEPEMEHHO N
B HEONPE/ICJICHHOM MHTErpaje U HHTETPUPOBAHUE TIO YACTSIM.

11.

Paznokenne  pammoHadpHBIX — apoOeld  HaA  TpocCTermIune.
WuTerpupoBanue palOHAaIbHBIX, UppaloHaIbHbIX,
TPUTOHOMETPUYECKUX (PYHKIIHM.

12.

OnpeneneHHbIid WHTETrpal. Teopema CyILIECTBOBAHUSA
omnpeaeseHHOro uHTerpaina. CBoMCTBa ONPENeIEHHOr0 UHTErpaa.
®opmyna Hprorona-Jleitonumna. MHTErprpoBaHne MO 4YacTsIM |
3aMeHa IEePEMEHHOI B onpeaeneHHOM uHTerpaie. OnpeaeaeHHbINH
MHTErpal OT HEYETHON M 4eTHON (YHKUHMH MO CHUMMETPUYHOMY
MIPOMEXKYTKY.

13.

HecoOcTBeHHble uHTErpansl ¢ OECKOHEUHBIMH  TpejesiaMu
WHTETPUPOBAHUSA U OT HEOTpaHWuYEHHBIX GyHkumid. [Ipunoxenue
ONpEJENIEHHOT0 MHTerpajla K pEeUIeHUI0 T'eOMETPUYECKUX U
(buznueckux 3aaa4y

14.

@OyHKIMU IBYX JEWCTBHUTENBHBIX MEPEMEHHBIX, CIIOCOOBI HX
3aganud. O6nacts onpezaeneHus. JIMHUM ypoBHSA (YHKLUMH ABYX
nepeMeHHbIX. YacTHbIe NPOM3BOJAHBIC INIEPBOTO TOPSIKA, HUX
reomerpudeckuii cmbici. [lomubrii quddepenuman, ero cBs3p c
YaCTHBIMHM TIPOW3BOJIHBIMH. VHBapMaHTHOCTH (OPMBI IOJTHOTO
mipdepennunana. [IpubnukeHHbIE BBIYUCIEHHS C TOMOIIBIO
nepsoro auddepenuana.

15.

[IpousBoanble U nuddepeHansl BpIcuX nopsakoB. Teopema o
CMEIlIaHHbIX MPOU3BOIHBIX. KacarenabHas MIOCKOCTh U HOPMaJb K
MOBEPXHOCTU. ODKCTPEMyMbl ~ (DPYHKIMM JBYX IEPEMEHHBIX.
HeoOxonnmoe ycrnoBue skcTpemyma. JlocTarouyHoe —ycioBue
skcTpemyMma. OTbICKaHHE HAMMEHBIIMX U HAaUOOJIBIIMX 3HAYEHUH

¢byHKIMH.

16.

Brrunciienue JBOMHBIX U TPOMHBIX UHTETpajoB. [ eomeTpuye-ckue,
¢busznuecKkne MPUIOKEHUS JBOMHOTO M TPOWHOTO HWHTETPAIOB.
KpuBonuneiinpie wuHTerpansl. HaxoxaeHue (QyHKIIMU —JOBYX
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Kparkoe conepxanue nekuui

KonnuectBo
qacoB

[IpakTuueckast
MOJIrOTOBKA

MIEPEMEHHBIX 10 €€ nosiHoMy auddepenimany.

17.

3aaun, MPUBOASIINE K TIOHATUIO MU dEpeHIINATBHBIX YpaBHEHUH
(AY). Topsnox AY, pemenue Y nepBoro nopsiaka. HauanbHbie
yCIIOBHS, OOIIee pelieHre, 4acTHoe pemienue. 3amada Komw.
Teopema cyliecTBOBaHHS W CIUHCTBEHHOCTH pEIICHHS 3a7a4d
Komm. JIY |-ro mopsiika ¢ pa3aensiomMMHUCS TEPEMEHHBIMHU.
Onnoponnsie [1.Y. mepBoro mopsiaka. Jluneiinsie J[.Y. mepBoro
TOPSIIIKA.

18.

JIY Broporo mopsaka. HawanbHble ycioBus, 00Iiee perieHue,
yacTHoe  pemenue. 3amaua Komm.  Tuddepenunanbabie
YpaBHEHHS BTOPOrO  TOpSAAKa, JIOMYCKalolUe MOHWKEHUE
MOpsAIKA. JInnelinbpie OJIHOPOJIHbIE muddepeHnraibHbIe
ypaBHenus (JIOAY) Broporo mopsnka. Teopema o cTpykType
obmero pemenuss JIOAY. OOmee pemenne JIOAY ¢
MTOCTOSIHHBIMH KO3 UILIMEeHTaMu.

19.

Jluneiinple HeoAHOpoAHbIE U depeHanbHble  ypaBHEHUS
(JIHY) BTOpOoro mopsiika C TMOCTOSHHBIMU KO3(PPHUIIMEHTAMH.
Teopema o cTpykType obOmiero pemeHus. Meroj Bapualuu
MIPOU3BOJIBHBIX TOCTOSHHBIX. OTBICKAHUE YACTHOTO pEIIeHUS
JIHAY co cnenualbHBIM BHIOM IpaBod 4actu. Teopema o
HAJIOKECHHUM PEIICHUN.

20.

UucnoBele psAbpl, CymMMa psiia, CXOIUMOCTb U PACXOJIUMOCTb.
Heo0xoanMeie YCIOBUS CXOJIUMOCTH. Pan Hupuxie.
lapmonnueckuit  psa.  Psg reoMeTpuueckodl  MPOTPECCHM.
CBolicTBa CXOIAIIMXCS PsAOB. PAabl ¢ MOJIOXKUTETbHBIMU
yieHamu. l[lpusnaku cpaBHeHus psaoB. [Ipusnak JlamamOepa.
HNuterpanbuseiii npusnak Komm.

21.

3nakouepenytomecs psabl. [Ipusnak JleiiOnuma. AOcosroTHas,
ycioBHasi cxomuMocTh. CremeHHble psaabl. Teopema AbGens.
HNHTepBam u pamuyc CXOJAMMOCTH CTeNeHHOTOo psna. CBoiicTBa
CYMMBI  CTEIICHHOTO  psJa:  HENPEPBIBHOCTh,  TMOYICHHOE
muddepeHupoBaHe U UHTETPUPOBAHKE.

22.

Psager  Teitnmopa u MaknopeHa. PasnoxkeHue 3J€MEHTapHBIX
¢byukuuit B pan Teitmopa um B psan Makiopena. Ilpunoxxenue
CTETIEHHBIX PS0B K NMPUOIMKECHHBIM BBIUMCICHUSIM UHTETPAJIOB.

23.

[Ipenmer Teopun BeposTHOCTEH. Ponb pocCCHHCKHMX y4YeHBIX B
pazButuM Teopuu BeposiTHocTed. Knaccudukanus coObITHI.
Krnaccuueckoe © CTaTHCTHYECKOE OMPEICIICHUS BEPOSITHOCTH
coObITHs. 3aKOH  YCTOMYMBOCTH  OTHOCHUTENBHBIX  YacToOT.
I'eoMeTprueckre BepOSITHOCTH. DIIEMEHThl KOMOUHATOPUKH.

24,

TeopeMsl C10KeHUs BEPOSATHOCTEN U CIIEICTBHS U3 HUX. Y CIIOBHAs
BEPOSATHOCTb. TeopeMbl yMHOXeHUs BeposTHocTe. Dopmyna
noJiHOM BeposiTHOCTH. Cxema bepnymnu. @opmynsl Jlammaca u
Ilyaccona.

25.

JIMCKpeTHbIE cly4aiiHble BEJIMYMHBL. 3aKOH pacIpelesIeHus,
byHKIMSA pacrpeneneHus. Yucnosbie XapaKTEPUCTHUKHU.
bunoMuanbublil 3ak0oH. 3akoH Ilyaccona.

26.

HerepLIBHBIC CJ'Iy‘-IaI\/'IHBIC BCJIIMYNHEI. (DYHKLII/IH IIJIOTHOCTH
pacnpeaACIICHUSA BepOﬂTHOCTCﬁ. YucaoBbie XapPAKTCPUCTHKH.
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Kparkoe conepxanue nekuui

KonnuectBo
qacoB

[IpakTuueckast
MOJIrOTOBKA

PaBHOMepHOE, M0Ka3aTelIbHOE U HOPMAJILHOE pacipeieICHUsl.

27

I'enepasnbHass COBOKYIIHOCTb, BBIOOpKAa, BapUALlMOHHBIM DS
l'ucrorpamma,  smmupuueckas  (QYHKIMSL — paclpeieieHHUs.
Crartuctuueckue OIEHKU MmapaMeTpoB. TpeOoBaHUS K OIEHKaM.
OMIIUPUYECKHE  OLEHKM  MaTeMAaTUYECKOro  OXHMJAAHUS U
qucniepcud.  MHTEepBanbHOE — oueHHMBaHUE.  JloBepuUTElbHBIE
UHTEpBAJIbl U1 MAaTeMaTUYeCKOTO OXXHUJAHUS U JAUCIIEPCHUM.
3amaua 00 00beMe BRIOOPKH.

Hroro

64

10%

3aounas ¢popma oOyuenust

/1

Kpatkoe conepxanue nekuui

Konnuecto
4acoB

[IpakTuueckast
MOJITOTOBKA

Ponp  poccuiickmx  y4eHBIX B Pa3BUTHMM  MAaTEMaTHKH.
Onpenenurenu 2-ro U 3-r0 MOPSAIKOB U UX CBOMCTBA. Paznoxenue
ompenenuTenst Mo crpoke (crtonbiy). CucreMbl IBYX M Tpex
JIMHENHBIX ypaBHEeHHI. CHCTEMBI KOOPJIMHAT HA IJIOCKOCTH U B
npoctpancTBe. BekTopsl. JIuHelHbIE omnepanuu HajJ BEKTOPAMH.
Paznoxxenne BekTopa B mpsMoyroibHOM Oasuce. Hampagstoniue
KOCHHYCHI U JJIMHA BekTOopa. CKalsipHOE NMPOU3BENECHNUE BEKTOPOB.
CBoiicTBa, (U3MYECKUN CMBICT, BBIPAKCHHE B KOOPIWHATHOMN
¢dopme. TloHsATHE O BEKTOPHOM M CMEIIAHHOM IPOU3BEIECHUU
BEKTOPOB.

VYpaBHeHus JUHUN Ha TUIOCKOCTH. IloJispHBIE KOOpAMHATBHI HaA
IocKocTH. DOpMBI ypaBHEHUS MPSIMOM Ha IUJIOCKOCTH. YTOJ
MEXIY MPSIMBIMU. YcnoBus napauieIbHOCTU u
NEPHeHIUKYIAPHOCTH MpsAMbIX. KpuBble BTOpOro mopska:
OKPY>KHOCTb, SJUIUIIC, THUMepOoa, mapadosia, UX T€OMETPUUYECKUE
CBOICTBA U ypaBHEHHUSI.

[ToBepxHOCTH U UX YpaBHEHHUA. YPaBHEHHs IUIOCKOCTU U MPSIMOI
B npoctpaHcTse. [Ipeaen ¢pynkuu B Touke. OCHOBHBIE TEOPEMBI O
npenenax. HeonpeneneHHOCTH M METO/IBI MX PACKPBITHSL.

Omnpenenenre MpoU3BOAHON (QYHKIHUU B TouKe. ['eoMerpuueckuit
U MEXaHWYEeCKH CMBICT Mpou3BOMHOW. OCHOBHBIE MpaBHIIa
maddepenuupoBanus  QyHkumid.  [Ipow3BOIHBIE  OCHOBHBIX
aneMeHTapublx (ynkuuid. Juddepennman dynxmuu. IlpaBuio
Jlormutans. IlpumeHenne auddepeHInaTbHOTO UCUUCICHUS IS
uccienoBaHuss  (QYHKIMH W TOCTPOEHHS HMX  IpaduKoB.
[TepBooOpa3zunast ¢ynkuus. HeompeneneHHbI HWHTETpal U €ro
cBoiictBa. Tabmuia wWHTErpasioB. MeTOAbl HHTETPUPOBAHHUS.
3aaun, IPUBOAAIINE K TIOHITUIO ONIPEEIICHHOTO HHTErpaa.

OyHKIMM JBYX JACHCTBUTEIbHBIX IEPEMEHHBIX, CHOCOOBI HX
3amaHus. YacTHele Npou3BOAHBIE MepBoro mnopsaka. llosHeli
middepennnan, ero CBA3b C YACTHBIMH  IPOU3BOJHBIMHU.
OKcTpeMyMbl (YHKIMU JBYX HEpeMEHHbIX. UYHCIOBBIE psbl,
CyMMa psla, CXOOUMOCTh M pacxoaumocTs. Heobxoaumbie
yCIOBUSL CXOAMMOCTH. ['apMOHMUYECKHH M T€OMETPUYECKHUM ps.
JlocTaTouHble MPU3HAKH  CXOJMMOCTH  3HAKONOJOXKHUTEIbHBIX
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KonnuectBo
qacoB

[IpakTuueckast
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psanoB (MpU3HAKW CpaBHEHHs psAaoB, npuszHak [lamambepa).
3nakouepenyromuecs psasl. [Ipusnak JleitOnuma. AOcosroTHAS,
yCJIOBHAsi CXOAUMOCTh. CTeNEHHBIEC PSAbl. 3aJa4uu, IPUBOASAIINE K
nouatuio auddepenumansueix ypasaenuit (V). Ilopsmox Y,
pemenue /Y mepBoro mopsiaka. HagampHble ycioBus, oOiee
peuieHue, yactHoe pemieHue. 3agada Komm. Y I-ro mopsaxa c
paznenstomumucs nepemeHHbiMH. OpHopoansie JI.Y. mepBoro
nopsjka. Jlunennsie /1.Y. nepBoro nopsuka.

IIpenmer Teopun BeposiTHocTed. Kitaccupukanus coObITHIA.
Kitaccnueckoe W CTaTUCTHYECKOE OIPEACIICHHUs] BEPOSTHOCTH
COOBITHSL.

TeopeMmsl Cl0KEeHUs BEPOSATHOCTEN U CIIEJICTBHS U3 HUX. Y CIIOBHAs
BEPOSAATHOCTb. TeopemMbl YMHOXKEHHS BeposTHocTen. Popmyna
nojHou BeposTHocTH. Cxema bepnymm. ®opmyner Jlammaca u
ITyaccona.  [IuckpeTHble  cllydailHble  BEJIMYMHBL.  3aKOH
pacrpeneneHus, GbyHKIMSA pacnpeneneHus. Umucnossie
XapakTepUCTHKU. buHOMManbHbI 3akoH. 3akoH Ilyaccona.
HemnpepsiBHble cnyualiHple BenuuuHbl. @DOYHKIUSA IJIOTHOCTH
pacrpeneneHus  BeposATHOCTEW. UucnoBble  XapaKTEPUCTHKHU.
PaBHOMEpPHOE, NOKA3aTeIbHOE U HOPMAJILHOE PaCHpEACIICHHUS.

Hroro

12

10%

4.3. ConepxaHue J1a00paTOPHBIX 3aHATHI
JIaGopaTopHBIE 3aHATHUS HE IPEAYCMOTPEHBI YYCOHBIM IIJIAHOM.
4.4, ConepxaHue NPaAKTHYECKUX 3aHATHIA

Ounas popma o0yueHust

HaumenoBanue MMPAaKTUYICCKUX 3aHATUH

KoandgectBo
4acoB

[Ipaktuueckast
MOATOTOBKA

DneMEeHTHI JIMHEHHOU anreOpbl

DneMEeHThl BEKTOPHOH alreOphl

Ananmutndeckas reoMCTpUs

DyHKIMA

IIpenen. HenpepbIBHOCTH

JnddepennmanbHoe ncuncienne GyHKIMHM OTHOM epeMeHHON

HeomnpenenenHsblil nHTErpan

OnpeneneHHbIil HHTErpaj

+ ||| |||+

© | ¥ No|gMwINE

HuddepenunansHoe ncunciaeHne GyHKIMH HECKOJIBKUX
IIEPEMEHHBIX

+

-
©

KpatHble 1 KpHBOJIMHEHHBIE HHTETPaJIbI

o
o

Juddepennnanbupie ypaBHEHHS

o
N

YucnoBble U GYHKIIMOHAIBHBIE PsIJIbI

[
w

MmnoxecTBa. JI€MEHTHI KOM6I/IHaTOpI/IKI/I

R OO~ A OO0 INEINDN

+ |+ |+ |+
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14. | Cnyuaiiable coObITHA 3 +
15. | Cnyyaiinble BeJTUYHHBI 4 +
16. | DnemMeHTH MATEMATHYECKON CTATUCTUKU 4 +
Hroro 64 40%
3aounas popma o0yueHusn
No . Konnuectso | Tlpaktudeckas
HanMeHnoBaHMe MPaKTUIECKUX 3aHATUI
/o 4acoB ITOATOTOBKA
1. | DieMeHThl JUHENHON aredpsl 1 +
2. | DneMeHTBI BEKTOPHOW anreOphl 1 +
3. | AHamuTHUYECKasi TEOMETPHS 1 +
4. | Ilpenen. HenpeprIBHOCTH 1 +
5. | Auddepennmanbuoe ncuucnenrne GyHKIMU OJHOW NepeMEHHON 1 +
6. | HeompeneneHnuslii HHTErpa 1 +
7. | OnpeneneHHbl HHTErpal 1 +
8 JuddepenunanbHoe HCUUCTCHIE PYHKIIUN HECKOJIBKUX EPEMEH- 1 +
" | HBIX
9. | UucnoBbie 1 QYHKITMOHATLHBIC PSIIBI 1 +
10. | Anddepennmanpabie ypaBHEHUS 1 +
11. | Cnyuaiinbie coObITUS 1 +
12. | CnyuaiiHple BETMYUHBI 1 +
Hroro 12 40%
4.5. Buabl 1 coiep;KaHue CaMOCTOATEIbLHONH padoThl 00yYaAOIIMXCS
4.5.1. Buasl caMoCTOSATENHHON pabOThl 00yJarOITUXCS
KonnuectBo yacos
Bunel camocTosiTensHONW paboThI 00yJaromIMuXCs 10 ouHoit hopme 110 3204HO
00yueHus dbopme oOyueHus
[ToaroroBka K MPaKTUYECKUM 3aHATHIM 30 10
BrinosineHue KOHTPOJILHOM pabOTHI 100
CaMocToATenbHOE U3YUYEHUE OTICIBHBIX TEM U BOIIPOCOB 20 100
[ToarotoBKa MHAMBUIYAIbHBIX TUCEMEHHBIX padoOT
20
(TUTIOBBIX PacUETOB)
[ToaroToBka K MPOMEKYTOYHOU aTTeCTAllUN
Hroro 70 210
4.5.2. Conep:xaHue caMOCTOSTENILHON PabOThl 00yUaromuXcs
KonndectBo gacoB
Ne 10 OYHOH |10 3204HOMI
HaumenoBaHue TeM U BOIPOCOB
n/n dopme dopme
oOyueHuss | oOyuyeHHs
1. | Marpunpl, AeicTBUs ¢ HUMHU. BbIUHCICHHE ONpeenuTenei 4 18
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HaumeHnoBanue TeM U BOIIPOCOB

KomunuectBo yacos

10 OYHOH

dopme
00yueHus

0 3a0YHOH

dbopme

00y4JeHus

pa3sIUYHBIMU  crioco0amu.  Permienwe  CUCTEM  JTMHEWHBIX
ypaBHeHuid MetomoMm [aycca, mo dQopmymam Kpamepa, ¢
IIOMOIIBI0 00PaTHON MAaTpPHULIBIL.

JIuHeiiHbple onepaunu HajJ BEKTOpaMH. Pa3jokeHune BEKTopa Io
0asucy. Hampamnsromue KOCHHYCHI UM JIUIMHA  BEKTOpA.
[Ipumenenne CKQJISIPHOTO, BEKTOPHOTO, CMELIaHHOTO
IIPOU3BEICHUM B pEUICHUMM MNPUKIAIHBIX 3axad. [lonsarue o
BCKTOPHBLIX JUarpaMMax B HAyKC U TCXHHUKE.

18

Paznuunbie popmbl ypaBHEHUS NPsAMOM Ha TUIOCKOCTH. Pemienue
3alad Ha METOJ KOOpAUHAT (paccTOsHUE MEXAY JABYMs
TOYKAaMH, JCJICHHE OTPE3Ka B JIAHHOM OTHOIICHUM, PACCTOSIHUE
OT TOYKH 70 npsmoit). KpuBbie BTOporo nopsijaka: NpuBeACHUE K
KaHOHMYECKOMY BUAY, IOCTPOCHHE HA IUIOCKOCTH. TeXHHUUYEeCKHe
MIPUIIOKEHUS r€OMETPUYECKUX CBOWCTB KPVBBIX.
['eomeTpuueckne cBOKCTBa IMOBEPXHOCTEHW BTOPOTO MOPSIKA,
uccienoBaHue uX (OpMbI METOAOM cedeHHi. TexHuueckue
MPUWIOKEHHUSI ~ T€OMETPUYECKUX  CBOMCTB  IOBEPXHOCTEM.
ITocTpoeHune Tena OrpaHn4eHHOTO MOBEPXHOCTIIMM.

18

[loctpoenne rpaduKoB 3IEMEHTApHBIX (QYHKIUN  IyTeM
npeoOpazoBaHuii  (MapaJIeIbHBIA ~ TEPEHOC,  PACTSHKCHHE
(cxarme), oToOpakeHue).

Bbrunciienne  mpenenoB  YHCIOBBIX — MOCIIEIOBATEIBHOCTEH,
MpeIeioB (dhyHKITUN. UccnenoBanue byHKIMHA Ha
HETPEPHIBHOCTb.

@opmbl  3alMCH  KOMIUIEKCHBIX  uMcen. JledcTBust  Haj
KOMIUIEKCHBIMU YHACIAMU.

HudbdepenuupoBanne CIoXHBIX (YHKIUNA, a Takke (YHKIUN
3aJJaHHBIX  HESBHO W  TapaMeTpuydecku. [IpumeHeHue
maddepennnana Kk npuOIMKEHHBIM BRIYHCICHUAM. [IpuMeHeHne
middepeHInaTbHOTO UCUUCIICHUS ISl UCCIICIOBAHUS (PYHKITHIA
Y TIOCTPOCHHS UX TPaPHUKOB.

16

Meto bl HHTCTPHUPOBAHUA HCOIIPCACIICHHOI'O MHTCrpaJia.

18

10.

Borunicnenue ompenenéHHbIX MHTErpanoB. HecoOcTBeHHBIE
UHTErpaibl ¢ 0ECKOHEYHBIMU TIPE/IEIaMHi U OT HEOTPaHHUUYEHHBIX
byukuuii. [Ipunoxkenus onpeneneHHOro HHTerpaia K peleHuto
3ala4y TeoMeTpuu, MexaHuku U ¢usuku. [lpubnuxeHHbIe
METO/Ibl BBIYUCIICHUS OTIPEACICHHBIX HHTETPAJIOB.

18

11.

HuddepenuupoBanue QyHKIUH JBYX HepeMeHHbIX. [lomHbIi
mipdepennnan. Ilpumenenue mnosHoro uddepeHnnana K
npuOIMKEHHBIM  BhIUMCIeHUsIM. KacarenbHas MJIOCKOCTh H
HOpMaJlb K MOBEPXHOCTU. DKCTPEMYyMbl (DYHKLIHUU HECKOJIBKHUX
nepeMeHHbIX.  OTbICKaHHME HaWOOJBIIUX W HAMMEHBIIUX
3Ha4eHUN PYHKIUH.

10

12.

Brraucnenue JIBOMHBIX u TPOMHBIX MHTETPAJIOB.
I'eomerpuueckue, (u3nuecKkue MPHIOKEHUS JTBOWHOTO U
TPOMHOTO HMHTETPaJIOB. KpuBonunelinbie MHTETPaJbl.
Haxoxnenne (yHKIUU ABYX MEPEMEHHBIX MO €€ TOJHOMY

g depeHuany.

19




n/n

HaumeHnoBanue TeM U BOIIPOCOB

KomunuectBo yacos

10 OYHOH

dopme
00yueHus

0 3a0YHOH

dbopme
00y4JeHus

13.

OCHOBHBIE KJIACCHl YPaBHEHHI, HHTETPUPYEMBIX B KBapaTypax:
C pa3AeISIOIUMUCS TEPEMEHHBIMH, OJHOPOJHBIC W JIMHEHHBIC.
Huddepenunanbapie  ypaBHEHUS, JOMYCKAIONINE TOHWKEHUE
nopsinka.  JImHEWHbIE — OAHOPOIHBIC  AUQQepeHIInaTbHbIC
ypaBHeHHs. JIuHelHbIE HEOAHOpOIHBIE U PepeHIIHATbHBIE
YpaBHEHHsI C TPaBOW 4YaCTbIO CIEMUAIBHOTO BHIA. MeTon
BapHallM¥ MPOU3BOJIBHBIX MOCTOSHHBIX.

16

14.

Pemenus HopMmanbHBIX cucTeM AU(PepeHIUaNbHBIX ypaBHEHUI
METOJIOM MCKIKYEHUS.

15.

UYucnoBele U QpyHKIMOHAIbHBIE psibl. [I[puMeHeHne cTeneHHBIX
PAI0B B MPUOIMKEHHBIX BBIYMCIICHUSX: BBIUUCICHUE 3HAUEHUN
(GyHKIMM, onpeeN€HHBIX HHTETPaJIOB.

18

16.

MHosxectBa. OTHOIIEHMSI. DJIEMEHThl KOMOMHATOPUKH.

17.

Kitaccnueckoe M craTuCcTHYECKOE OIPEAENIEHHsT BEPOSITHOCTH
coObITHS. 3aKOH yCTOMYMBOCTHM OTHOCHUTEIBHBIX YacTOT.
I'eomerpuueckue BEPOSITHOCTH. Teopemsbl CITOXKEHUS
BEPOSITHOCTEN W CHNEACTBHUS U3 HHUX. YCIIOBHAas BEPOSATHOCTb.
Teopembl ymMHOXeHHMs BeposiTHOCTe. dDopmyna NOJHOU
BepositHocTH. Cxema bepuymmu. ®opmyner Jlammaca wu
ITyaccona.

10

18.

JIMuCKpeTHbIE CilydallHble BEJIIMYMHBL. 3aKOH paclpeleseHus,
byHkus  pacopeneneHus.  YucCIOBble  XapaKTEPUCTUKH.
bunomuanbHbiii  3akoH. 3akoH Ilyaccona. HenpepsiBHbIE
ciydaiiHple BeMMUMHBI. DYHKIUS IUIOTHOCTH pacCHpeeseHus
BeposiTHOCTeH. UucnoBble XapakTepuCTHUKH. PaBHOMepHOE,
MoKaszaTeJbHOe M HOpMaibHOe pacmpenenenus. [lonarue o
pa3nuuHbIX QopMax 3akoHa OonpmMX yucel. Teopema
bepnymu Yeorimesa. [{enTpanpHas npeneiabHas Teopema.

12

19.

I'enepanbHas COBOKYMHOCTb, BBIOOpDKA, BapUAIMOHHBIN P
l'ucrorpamma, smnupuyeckas  (QYHKUMS — pacrpeaeieHus.
CratucTtuueckue OIICHKHU apaMeTpoB. [TpoBepka
CTaTUCTUYECKUX THUIMOTe3: 1) 0 3aKkoHEe pachpeneieHus
CIIydaifHOM BEIMYUHBIL; 2) O pa3NuYHU B OI[CHKaX MapaMeTpoB; 3)
O  TPUHAUISKHOCTH  BBIOOPOK  OJHOW  TeHepalbHOUN
coBOKynmHOCTH. CTaTUCTUYECKHE KPUTEPUU MPOBEPKH THIIOTE3:
kputepuii [Tupcona, Konmmoroposa, CTbrofeHTa.

20.

Cucrema aAByX cCiy4yalHbIX BenMYMH. DyHKIUOHAIbHAsA U
KOpPEJALUOHHAS 3aBUCUMOCTH MEXIy BeluyuHamu. JIuHelHas
perpeccus. MeTtoa HaMMEHBIIMX KBAAPaTOB IS ONpPEACIICHUS
[apaMeTpPOB PErpecCHUM U CBOMCTBA ITUX OLICHOK. YPaBHEHUs
JMHEWHOM perpeccud. TecHoTa CBA3M U €€ OLEHKA II0
kodbdunmenty  koppensuud. [loHsTHE O  HEMUHEHHOU
perpeccun.  Koppensumonnoe  orHomenue. OnpeneneHue
[1apaMeTpPOB HEIMHEHHBIX YPAaBHEHUM pETrpecCUM METOIO0M
HaVMEHBIINUX KBAJIPaTOB.

Hrtoro

70
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5. Y4eOHO-MeTOANYeCcKOe 00ecneYeHrne CAMOCTOSATeIbHOM padoThI 00y4arouXcst
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mo JTMCHUIIJINHE

YaeOHO-MeToanueckue pazpaboTku umerorcss B Hayunoit oubnmoreke ®I'6OY BO HOxHO-
VYpansckuii ['AY:

1. DnemeHTHl TMHEWHOW W BEKTOPHOM anreOpsl: yueOHOe MocoOue Al CTYACHTOB OYHOM U
3a04HOM (popMm oOydenus [Hampasienuii 35.03.06 Arpoumxkenepus, 13.03.02 DnekrposHepreTuxa
n onektporexHuka, 19.03.02 IlpoaykTsl mnMTaHHWA U3 PACTUTENBHOrO cbipbs, 23.03.03
DKcIutyaTtanusi TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAIIUH M KOMILUIEKCOB, cnenuanbHoctu 23.05.01
Hazemnble TpaHcmopTHO-TexHONOTHYeckne cpeactBal / IFOxno-Ypamsckuit ['AY, HWuctutyT
Arpounxenepun; O.E. Axynuu, C.B. baxenoBa. — Uenabunck: FOxuno-Ypansckuit 'AY, 2022. —
83 ¢. — Pexxum poctyma: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TunoBble pacueTsl MO TeMe «DJIEMEHTHl JIMHCHHOW W BEKTOPHOH anreOpbi»
[DneKTpOHHBIN pecypc]: METOAMYecKHe yKa3aHus Uil CTYJEHTOB OYHOW U 3a04HOM (opm
oOyuenusi [HampasineHud 35.03.06 Arpoumxenepus, 13.03.02 DnekTposHepreTuka U
anekrpoTexHuka, 19.03.02 [IpoaykTsl mUTaHUS U3 PacTUTEIBHOTO ChIphs, 23.03.03 DkcrmyaTanus
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAIlMH W KOMIUIEKCOB, creuuanbHocTd 23.05.01 Haszemusbie
TpaHCIOPTHO-TEXHOJIOTHuYeckue cpeacrtnal / cocraButenu: Akynud O.E., baxxenosa C.B.; FOxHo-
VYpaneckuit 'AY, Hncturyr arpomxenepuu. —Yemssounck: IOxno-Ypansckuit T'AY, 2021. —
65 c. — Pesxxum moctyma: http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. Tumossle pacuetsl o TeMe «OMpeaeTuTeNn, MAaTPHIIBI, CHCTEMBI TMHEWHBIX YPaBHEHHIA,
BEKTOpHAs anreOpa, aHAIUTUYECKas TEeOMETPHs» [DJIEKTPOHHBIM pecypc|: MeToA. yKa3. s
CTYAEHTOB O4YHOM ¢opMbl 00yueHus [HampasineHuid: 35.03.06 Arpoumxkenepus, 13.03.02
OnekTposHepreTuka u 3ekTporexHuka, 19.03.02 IIpoayKTsl MATaHUST U3 PACTUTEIBHOTO CBIPBS,
23.03.03 DkcrmyaTtanysi TPaHCIOPTHO-TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, CHEUAIbHOCTH
23.05.01 HazemHuble TpaHCmOpTHO-TeXHOJoTHueckue cpeactal / coct. M.H. 3emckoBa; FOxHO-
VYpaneckuit ['AY, UHCTUTYT arpowH)XeHepuu. — 3-€ H31., ucrlp. u jaom. — Yensounck: HOxHo-
VYpanbckuii 'AY, 2019. — 27 c. — Pexxum goctyna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TloBepXHOCTH BTOPOTO TOpsAKa [DJIEKTPOHHBIN pecypc|: METOIUYECKUE YKa3aHUs I
CTYJICHTOB OYHOM W 3a049HOU (popm oOydenus [HampasieHuit 35.03.06 Arpounxenepus, 13.03.02
DIeKTpodHepreTuka u sekTporexuuka, 19.03.02 [IpoaykTel TUTaHUS U3 PACTUTEIBHOTO CHIPHA,
23.03.03 Dkcrmyatanuysi TPaHCIOPTHO-TEXHOJIOTMYECKUX MAallUH M KOMIUIEKCOB, CHEIUATBHOCTH
23.05.01 Hazemnble TpaHcriopTHO-TeXHOJorn4Yeckue cpeacta] / coct.: O.E. Axynud u np.; FOxHO-
VYpanbckuit 'AY, Unctutyr arpourkenepun. — YensOunck: FOxuo-Ypansckuii 'AY, 2019. —
32 ¢. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

5. Beenenue B maTemMaTHYeCKUW aHamu3 [DIEKTPOHHBIM pecypc|: yde0. mocobue mis
CaMOCTOSITENIBHOM paboOThl CTYJIEHTOB OYHOW M 3a0ouHOM (opm 00ydeHus (HampaBICHUS
noarorosku 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) / cocrt.: O. E. Axynuu [u ap.]; FOxno-Ypanbckuit ['AY, UHCTUTYT arpouHKeHEpUU. —
YenstOUHCK: FOxHO0-Ypanbckuil T'AY, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

6. TunoBble pacyeTrhl Mo Teme «BBeneHHe B MareMaTWdeckuil aHamu3 (YHKIHH OIJHOU
JNEUCTBUTENBHON INEpEMEHHOW» [DNEKTpPOHHBIN pecypc]: METOH. yKa3. s CTyJEHTOB OYHOM
¢dopmbl 0OyueHus [Hampapienuit: 35.03.06 Arpoumnxenepus, 13.03.02 DnexkrposHepreTuka u
anekTpoTexHuka, 19.03.02 IIpoxykTsl mUTaHus U3 pacTUTENBHOIO ChIpbs, 23.03.03 DkcmryaTanus
TPAHCIIOPTHO-TEXHOJIOTUUECKUX MaIllMH M KOMIUIEKCOB, crnemuanbHoct 23.05.01 Hazemnublie
TpaHCHOPTHO-TeXHOJOornyeckue cpenctsal] / cocr. O.E. Akynuu ; 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.

7. TunoBoit pacuer mo Tteme «JuddepenunanbHoe wucuucieHne QYHKIUA OJHOM
JEUCTBUTENILHOW TMEPEMEHHOW M €ro MNPWIOXKEHHUsS» Ui CaMOCTOSITEIbHONH paboThl CTYIEHTOB
[DneKTpOHHBIN pecypc]: [V caMOCTOATENbHOM paboThl CTYJICHTOB OUYHBIX (PaKyJIbTETOB] / COCT.:
C.B. baxenoBa, M.C. Crabymut, M.B. ®wmmnnosa; OxHo-Ypansckuit I'AY, HWuctutyT
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http://nb.sursau.ru:8080/localdocs/vmat/60.pdf
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arpourxenepuu. — Yensaounck: FOxno-Ypansckuii T'AY, 2017.-70 c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

8. TumoBsle pacuersl mo TeMme «MHTerpagpbHOE HCUHMCICHHE (QYHKIHH  OJHOM
JNCHCTBUTENLHON IEPEMEHHOM» JIJISl CaMOCTOSATEIBHON paOOThI CTYACHTOB [ DJIEKTPOHHBIN pecypc]:
meton. ykazanus / coct.. O.E. Axymmu, M.H. Apxumnosa; IOxno-Ypansckuit 'AY, Uucturyr
arpoumxenepuu. — Yensaounck:  FOxno-Ypansckmit T'AY, 2016.-82 c.—Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

9. TumoBele pacuerel 1o TeMe «JuddepeHunanbHoe W HMHTETPAIbHOE WCUUCICHUS
GyHKIMU JBYX TEPEMEHHBIX» [DJIEKTPOHHBIA pecypc]|: METOH. yKa3. [ CaMOCTOSATEeIbHOU
paboOThI CTYIEHTOB OYHOW W 3a04HOW (opm oOydeHmsi (HampamieHus moArotoBku 23.03.03,
23.03.02, 35.03.06, 13.03.02, 44.03.04, cneumanpHOCTh 23.05.01)] / cocr.: O.E. Axynuy [u np.];
IOxHo-Ypanbckuit I'AY, Wuctutyr arpounkenepuu. — Yensounck: HOxno-Ypanbckuii T'AY,
2018. — 80 c. — Pexxum mocryma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

10. TumoBeie pacuyerbl MO0 TeMe «PsapDy [DNEKTpOHHBIA pecypc]: MeTon. yKa3. JyIs
CTYAEHTOB O4YHOMH ¢opMbl o00yueHus [HampasineHuid: 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreTuka U AmekTpoTexHuka, 19.03.02 IIpoayKTsl NUTaHUS U3 PACTUTEIBHOTO CHIPbS,
23.03.03 DxcrutyaTaiys TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIUMH M KOMIUIEKCOB, CHEIUATbHOCTH
23.05.01 Haszemnble TpaHCIOPTHO-TeXHOJOTHUECKkHe cpeactBa]l / cocr.. O.E. Akynuy,
C.A. Ckpunka; FOxHO-Ypanbckuii [[AY, UHCTUTYT arpomHXeHEpuH. — 3-€ W3M., UCIp. U JOII. —
YeagOMHCK: OxHO-Ypanbcknil T'AY, 2019. - 69 C. — Pexxum JIOCTyTA:
http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. JduddepenunansHble ypaBHEHUS B MPUKIAIHBIX 3a7a4ax [ DIEKTPOHHBIN pecypc]: MeTo.
yKa3. Ul CTYIGHTOB O4HOM (opMbl 00ydeHus [HampaBieHnuid: 35.03.06 Arpounxenepus, 13.03.02
DJIeKTpod3HEpPreTuka U 3nekTporexHuka, 19.03.02 [IpoayKkTel mMUTaHHUS U3 PACTUTEIBLHOTO CHIPBA,
23.03.03 DkcrmyaTtanus TPaHCIOPTHO-TEXHOJIOIMYECKUX MAIIMH W KOMILUIEKCOB, CHEUATBbHOCTH
23.05.01 HaszemHble TpaHCIIOPTHO-TeXHOJOTHUECKkne cpeactBa]l / cocr.: O.E. Akynuuy,
C.A. Cxpunka, U.C. Crabynut; HOxno-Ypansckuii 'AY, UHCTUTYT arpouHKeHepuu. — 2-¢ u3l.,
ucrip. u  jgom. — Yensbunck:  FOxkHO-Ypansckuii T'AY, 2019.—-81c.—Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. Tunooii pacuet 1o Teme «Teopust BEposSTHOCTEI» [ DIEKTPOHHBIN pecypc]: METO. yKa3.
JUIsL CTYJACHTOB OYHOHM ¢opMbl oOyueHus [HampaBieHuid: 35.03.06 Arpoumxenepus, 13.03.02
DIIeKTpO3HEPreTuka U 3eKkTporexuuka, 19.03.02 [IpoaykTel mMUTaHHUS U3 PACTUTEIBHOTO CHIPbA,
23.03.03 DkcrmmyaTtanus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUIEKCOB, CHEIUaTIbHOCTU
23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJOTHUECKHe cpeactBa]l / coct.: O.E. Akynuuy,
M.B. ®ununmnosa; KOxuao-Ypansckuii 'AY, MHCTUTYT arpouH)KeHepUuu. — 2-¢ U31., UCTIP. U JOIL. —
YenstOUHCK: OxHO-Ypanbckuil T'AY, 2019. - 106 c. — Pexxum JOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. TumnoBsie pacueTsl 1o TeMe «MaTemaTHueckas CTATUCTHKAY [ DJIEKTPOHHBIN pecypce]:
METO/1. YKa3. IJIsl CTYIGHTOB 0uHOU popmbl 00ydeHus [Hanpasienuit: 35.03.06 Arpounkenepus,
13.03.02 DnekTposHepreTuka u eKkTpoTexHuka, 19.03.02 [IpoaykTsl IUTaHUS U3 PACTUTEIBHOIO
ceIpbs, 23.03.03 DkcrutyaTaiust TpaHCIOPTHO-TEXHOJOTUYECKUX MAIIMH U KOMIUJIEKCOB,
cneunanbHocTh 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTUYECKHE CPECTBA] / COCT.

M. H. Apxunosa; IOxHo-Ypansckuiit 'AY, UHcTUTYT arpounxeHepun. — 4-e U3., UCIIp. U JIOT. —
Yensabunck: FOxHo-Ypansckuit 'AY, 2018. — 72 c. — Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

14. Meroauueckue yKa3aHUS M KOHTPOJIbHBIE 3a/laHWs IO MaTeMaTUKe JUIsl CTYACHTOB
3a04HON (GopMbI 00ydeHuss [DJEKTpOHHBI pecypc]: [HampaBieHue mnoarotoBku 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepreTuka u anekrporexnukal / coct.: O.E. Axynuu [u np.];
HOxHo-Ypanbckuit 'AY, Wuctutyr arpoumxeHepuu. — Yensounck: HOxHo-Ypansckuii ['AY,
2020. — 176 c. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

6. @OH/1 OLIEHOYHBIX CPEJICTB /IS MPOBEIEHUS
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HpOMe)l(yTOqHOﬁ arrecranmuu oﬁyqammnxcﬂ o JTUCHUIIJIMHE

Jlnist yCcTaHOBJIEHUSI COOTBETCTBUS YPOBHS MOATOTOBKH oOydaromuxcs TpedoBanusim @I'OC
BO paspaboTan ¢oHJ OLIEHOYHBIX CPEACTB JJISI TEKYIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEACHUS
IIPOMEXYTOUYHOM arrecTauu oOydaroumuxcsd Mo aucuuiuiiHe. @OOHJA OLIEHOYHBIX CPEJCTB
npezacrasieH B [Ipunoxennn.
7. OcHOBHAs M 1ONIOJTHUTEJbHAS y4eOHasi IUTepaTypa, Heo0X0AUMas [JIsl OCBOCHUS
AUCHUTLTHHBI

OcHoBHast ¥ JOIOJIHUTENbHAS ydeOHas juTepaTrypa umeercs B HayuHoill 6ubnunoreke u
ANEKTPOHHOU MHPOpMannoHHO-00pazoBarensHoi cperae GI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHas:
1. bepman I'.H. C6opHuk 3ana4 no kypcy matemaruueckoro ananusza / I H. bepman. — 11-e
u3n.,, crep. — Cankr-IlerepOypr: Jlawp, 2023. - 492 c¢. — Pexum gocrymna:

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

2. bepmant A.®. Kpatkuii Kypc MaTeMaTH4ecKoro aHaiuza: ydeOHoe mocoome / A.D.
bepmant, . T'. ApamanoBuu. — 16-¢ uzn. — Canxr-IlerepOypr: Jlanp, 2022. — 736 c. — Pexum
noctyma: https://e.lanbook.com/book/210707

3. EmenpsHoB '.B. 3amaunuk mo TEOpUHM BEPOSITHOCTEH M MATEMaTHYECKOW CTaTHCTHKE:
yuebnoe mocoobue s By3oB / I.B. EmenwsnoB, B.Il. CkutoBud. —4-¢ wusm., crep. — CaHKT-
[MerepOypr: Jlans, 2021. — 332 c. — Pexxum nocryna: https://e.lanbook.com/book/169813

4. 3anopoxen [.M. PykoBoACTBO K peEIIEHHIO 33Jad MO MaTeMaTHYEeCKOMY aHaJIu3y:
yaebnoe nocooue / .. 3anopoxen. — 8-e uza., crep. — Cankr-Iletepoypr: Jlanp, 2022. — 464 c. —
Pexxum nocryna: https://e.lanbook.com/book/210752

5. Knerennk JI.B. COopHUK 3amay MO aHATUTHYECKOW T€OMETpUH: ydeOHOE MocoOme Jist
By30B / JI.B. Knerenuk; Ilon pemakmueit H.B. Epumona. — 17-¢ uzn., crep. — Cankr-IlerepOypr:
Jlanb, 2022. — 224 ¢. — Pexxum pocryma:  https://e.lanbook.com/book/187823

6. Koxyxop C.®. COopHHMK 3amad IO AUCKPETHOW MaTeMaTHKe: ydeOHoe mocobue /
C.®. Koxyxos, II.1. CoBepTkoB. — 2-¢ usn., crep. — Cankr-IlerepOypr: Jlans, 2022. — 324 c. —
Pexxum nocryma: https://e.lanbook.com/book/212675.

7. Muxonu C.B. JluckperHas mareMaruka i OakajaBpa: MHOXKECTBAa, OTHOIICHUS,
¢dbyakuuu, rpadsi: yaeonoe nocooue / C.B. Mukonu. — Cankr-IletepOypr: Jlanp, 2022. — 192 c. —
Pexxum nocryna: https://e.lanbook.com/book/211049

JlomosiHMTEILHASA:

1. Epycanumckuii  SI.M. JluckperHas Marematuka. Teopuss u mnpaktukym / .M.
Epycanumckuii. — 2-e usn., crep. — Canxr-IlerepOypr: Jlanp, 2023. — 476 c. — Pexum nocryna:
https://e.lanbook.com/book/319427

2. Jlucuukun B.T. Marematuka B 3amadax ¢ pemeHusmu: yueOHoe mnocobue / B.T.
JIucuukun, N.JI. ConoBertunk. — 7-e usn., crep. — Cankr-IlerepOypr: Jlans, 2020. — 464 c. — Pexum
nocryma: https://e.lanbook.com/book/126952

3. Harancon W.II. Kparkuit kypc Bbicmieil maremaTtuku: ydeOHoe mocobue / WL.II
Harancon. — 10-e u3a., crep. — Canxrt-IlerepOypr: Jlans, 2022. — 736 c. — Pexum pocryma:
https://e.lanbook.com/book/210320

4. Ilpaktuyeckue 3aHATHA 1O anreOpe. KomrmuiekcHble uucia, MHOTOWIEHBI: ydeOHOE
nocobue / }O.B. Bonko, H.H. EpmonaeBa, B.A. Koszpmmuenko, I''M. Kyp6aroBa. — CaHkT-
[MerepOypr: Jlanb, 2022. — 192 c. — Pexxum mocrtyna: https://e.lanbook.com/book/211694

5. Ilpomkun C.C. Marematuka ais peuieHus (usnyeckux 3amay: ydyeOHoe mocobue /
C.C. Ipomkun. — Cankr-IletrepOypr: Jlanp, 2022. — 384 <c¢. — Pexum pocryna:
https://e.lanbook.com/book/211754
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6. CipaBOYHHMK IO MareMatuke g OakamaBpoB: ydueOHOoe mocobue / A.IO. Bposum,
H.JI. BopoHuosa, JI.A. 3osnkuna, B.M. Myxuna. — Cankrt-IlerepOypr: Jlanp, 2022. — 80 c. — Pexum
noctyna: https://e.lanbook.com/book/211676

7. ®duxrenromnsi I.M. OcHoBbl MaTeMaTnueckoro aHanusa. Yacrte 1 / I''M. ®uxreHromnsL,.
— 15-¢ w3nm., crep. — Cankr-IlerepOypr: Jlams, 2023. — 444 c. — Pexum Jgocryma:
https://e.lanbook.com/book/289001

8. ®uxrenromnsi] .M. OcHOBBI MaTeMaTHuecKoro aHanu3a. Yacte 2 / .M. OUXTEHTOJIbII. —
14-¢ w3np., crep. — Cankr-Ilerepoypr: Jlanb, 2023. — 464 c. — Pexum gocryna:
https://e.lanbook.com/book/297692

9. [umnaver B.C. Hauana Beiciield matemaruku: yaeOHoe mocodue / B.C. [llunaues. — 5-¢
m3n., crep. — Caumkr-IlerepOypr: Jlaws, 2022. — 384 c¢. — Pexum pgocryna:
https://e.lanbook.com/book/211175

8. Pecypchbl MH(OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « UHTEepHET»,
Heo0X0AMMbIe /I OCBOEHHSI JUCHUNJIMHBI

1. EnuHoe okHO JocTymna K y4eOHO-METOANUECKUM pa3paboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Vuusepcuterckas oubmmoreka ONLINE http://biblioclub.ru/

9. MeToauvecKkue yKa3aHus sl 00y4al0UUXcsl 10 OCBOCHUIO TUCIUILIHHBI

YuyeOHO-MeToaMuecKue pa3paboTku uMerorcs B HayuHoit OuOIMOTEKE W 3IEKTPOHHOM
uHpopmanroHHo-o0pazoBatenbHoil cpene PI'BOY BO IOxHo-Ypansckuii ['AY:

1. DneMeHTHl JIMHEWHOW M BEKTOPHOW anreOphl: ydeOHOe mocodue I CTy/ICHTOB OYHOU U
3a0uHOM (hopm oOyueHus [HanpaBieHuit 35.03.06 Arpourkenepus, 13.03.02 DnexkTposHepreTuka
u oanekrporexHuka, 19.03.02 IIpoaykTel TMTaHWS U3 PacCTUTENbHOTO ChIpbs, 23.03.03
DKCIUTyaTalysi TPAHCIOPTHO-TEXHOJIOTMYECKUX MAallMH M KOMIUIEKCOB, crnenuainsHoctu 23.05.01
Hazemubie TtpaHcmopTHO-TexHOJMOTHUecKkHe cpenactBa] / FOxuo-Ypanbckuii ['AY, HWucTUTyT
Arpounrkenepun; O.E. Axymuu, C.B. baxxenosa. — Uensounck: FOxHo-Ypansckuii [AY, 2022. —
83 ¢. — Pesxxum moctyma: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TumoBble pacueTbhl MO TeMe «DJEMEHThl JIMHCWHOW W BEKTOPHOW aireOpbI»:
METOIMYCCKUE YKA3aHM I CTYACHTOB OYHOM U 3a04HO# hopm 00ydeHus [HampasieHuit 35.03.06
Arpounkenepus, 13.03.02 DnexkTposneprerrka u aekrporexHuka, 19.03.02 IIpoaykTel nuTaHus
M3 pacTUTesbHOro cbipbs, 23.03.03 Dkcrutyatanusi TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIuH U
KOMIUIEKCOB, crenuaibHocTd 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYECKHE cpeacTBa] /
coctaButenu: Axynuu O.E., baxxenosa C.B.; FOxno-Ypansckuii 'AY, UHcTUTYT arporxenepuu. —
YenstOUHCK: FOxHO-Ypanbckuit T'AY, 2021. - 65 c.— Pexxum JOCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. Tunosble pacueTsl 0 TeMe «OnpeaenuTend, MaTPUIbl, CHCTEMbI JIMHEWHBIX YPaBHEHHM,
BEKTOpHas anredpa, aHATUTHYECKas TeoMeTpHsd» [DIEKTPOHHBIM pecypc|: METON. YyKa3. i
CTYIEHTOB O4YHON ¢opMbl 00yueHus [Hampasienuid: 35.03.06 Arpoumxenepus, 13.03.02
OnexTposHepreTuka 1 MeKTpoTexHuka, 19.03.02 IIpoxykTsl mUTaHMs U3 PACTUTEIBHOIO CBIPBS,
23.03.03 DkcrutyaTanus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CHEIUATIbHOCTH
23.05.01 HazemHsle TpaHCIOpTHO-TeXHOJoruueckue cpeacrsal / coct. M.H. 3emckosa; FOxHo-
VYpanbckuit 'AY, WHCTUTYT arpoMHXeHepHH.—3-€ H31., ucnp. u jgom. — Yemsounck: FHOxHo-
VYpansckuii 'AY, 2019. — 27 c. — Pexxum noctyna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TToBepXHOCTH BTOPOTO MOpsAKa [DIEKTPOHHBINA pecypc]: METOIUYECKHe yKa3zaHUs s
CTY/IEHTOB OYHOM M 3a04HOW popm oOyuenus [Hampasnenuit 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreTuka U AekTpoTexHuka, 19.03.02 IIpoayKTsl mUTaHUS U3 PACTUTENBHOIO CBIPHS,
23.03.03 DkcrutyaTanus TPaHCIOPTHO-TEXHOJIOTMUECKUX MAIIMH M KOMIUIEKCOB, CIELUHUATbHOCTH
23.05.01 HazemHble TpaHCTIOpTHO-TeXHOJOTHUeckue cpenacrnal / coct.: O.E. Axynud u ap.; KOxno-
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VYpaneckuii I'AY, Unctutyr arpounxenepun. — Yensounck: HOxuo-Ypanbckuit 'AY, 2019. —
32 ¢. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

5. BBenenne B MareMaTHYeCKHid aHamW3 [DJICKTPOHHBIA pecypc|: yuel. mocobue s
CaMOCTOSITEIbHOW pabOTBl CTYIEHTOB OYHOW M 3a04HOM (opm o0OyueHHs (HampaBICHUS
noarotoBku 23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cneuunajibHOCTb
23.05.01) / cocr.: O.E. Axymuu [u np.]; FOxno-Ypansckuii 'AY, UHCTUTYT arpouHXEeHEPHH. —
YensOuHck: HOxHo-Ypanbckuii Ay, 2017.—-70 c. — Pexxum JIOCTyTa:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

6. TunoBele pacyeThl MO TemMe «BBeneHHEe B MaTeMaTWYeCKWil aHamu3 (DYHKIHH OIHOU
JNEHUCTBUTENFHON TEepEMEHHON» [DIEeKTPOHHBIM pecypc|: METOH. yKa3. JUisl CTYJIEHTOB OYHOM
dopmbl oOydyenmst [Hampamienuid: 35.03.06 Arpouwmkenepws, 13.03.02 DnexTposHepreTrka M
anekrpoTexHuka, 19.03.02 [IpoaykTsl nUTaHUS U3 PACTUTENBHOTO Chipbs, 23.03.03 DkcmmyaTamus
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MaIllMH W KOMIUIeKcoB, crnenuaibHoctu 23.05.01 Hazemubie
TpaHCIIOPTHO-TeXHOJoruueckue cpeactsal / coct. O.E. Akymuu ; FOxHo-Ypanbckuit ['AY,
WHCTUTYT arpowmHXeHepuu. — 3-¢ u3A., uchnp. u gon. — Yensounck: FOxHo-Ypambsckuii AV,
2019. — 69 c. — Pexxum nmocryma: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

7. TunoBoit pacuer mno Teme «/luddepeHunanbHoe HCUUCICHUE (QYHKUUU OJHOU
NeUCTBUTENFHON NEPEMEHHON U €ro MNpWIOKEHHsD s CaMOCTOATEIbHOW pabOThl CTYACHTOB
[DnexTpoHHBIN pecypc]: [ caMOCTOSATEIFHOW pabOThl CTYIEHTOB OYHBIX (DaKyabTeTOB] / COCT.:
C.B. baxenoBa, N.C. CraOynur, M.B. ®wmnmnona; Hxno-Ypansckuit ['AY, HWucrutyt
arpourkeHepuu. — Yensounck: IOxno-Ypansckuit ['AY, 2017.—-70 c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

8. TumoBele pacueTsl mO Teme «MHTerpampbHOE WCYHCICHWE (QYHKIMH  OJHOM
JNEHCTBUTEILHON MEPEMEHHON» ISl CAaMOCTOSITEILHOM PabOThI CTY/IEHTOB [DJIEKTPOHHBIN pecypc]:
Metona. ykazanusi / coct.. O.E. Axymuu, M.H. Apxunoga; FOxno-Ypansckuii I'AY, UnHcTuTyT
arpoumkenepun. — Yensaounck: MOxHO-Ypansckuii T['AY, 2016.—-82 c¢.—Pexum mocryma:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

9. TumoBeie pacuersl Mo Teme «JluddepeHnmanibHOe W WHTErpaJbHOE HWCYUCICHUS
GyHKIIMM ABYX TMEPEMEHHBIX» [DJIEKTPOHHBIM pecypc]: METOA. yKa3. [ CcaMOCTOSTEIHHOM
paboOThl CTYACHTOB OYHOM M 3a04HOM ¢GopMm oOydeHms (HampaBiaeHus noarotoBku 23.03.03,
23.03.02, 35.03.06, 13.03.02, 44.03.04, cnenuamsHocTh 23.05.01)] / coct.: O.E. Axynmuu [u np.];
IOxno-Ypanbckuii I'AY, Huctutyr arpounkenepun. — Yensounck: FOxHo-Ypanbckuii ['AY,
2018. — 80 c. — Pexxum mocryma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

10. TunoBeie pacuerbl Mo Teme «Psanmb»y [DaeKTpoHHBIM pecypc]: MeTod. yKas. s
CTYyJICHTOB O4HOW ¢opmbl oOyueHus [HampaieHuii: 35.03.06 Arpoumxenepus, 13.03.02
DnekTposHepreTuka u 3iekrporexHuka, 19.03.02 IIpoaykTel mUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 DkcrutyaTanus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CHEUUAIbHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHOJOTHYeckue cpeactBa] / coct.. O.E. Akynuuy,
C.A. Cxpunka; IOxno-Ypansckuit ['AY, UHCTUTYT arpouHxeHepuu. — 3-€ U3[., UCIp. U JOI. —
YenstOUHCK: OxHO0-Ypanbckuil T'AY, 2019. - 69 C. — Pexxum JOCTyIa:
http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. Jduddepenumansubie ypaBHEHUS B MIPUKIAAHBIX 3a7a4ax [DNEeKTPOHHBIN pecypc]: METOI.
yKa3. A7l CTYAEHTOB 04HOU (opmbl 00yueHus [Hamnpasienuit: 35.03.06 Arpourxenepus, 13.03.02
OnekTposHepreTuka U eKTpoTexHuka, 19.03.02 IIpoxykTsl nUTaHUS U3 PACTUTEIBHOTO CHIPbS,
23.03.03 DkcrutyaTanus TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIlMH M KOMIUIEKCOB, CHELUUaTIbHOCTH
23.05.01 Hazemnble TpaHCHOpPTHO-TeXHOJNOTHYecKue cpeactBa] / coct.: O.E. Axynuuy,
C.A. Ckpunka, 1.C. Crabynut; IOxno-Ypansckuii 'AY, UHCTUTYT arpouH)KeHepuu. — 2-e u3Nl.,
ucnp. u  jom. —YemsOunck: FOxuo-Ypamsckuit T'AY, 2019.—-81c. —Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. TumnoBoii pacuer mo Teme «Teopust BeposTHOCTEN» [ DNEKTPOHHBIN pecypc|: METO. yKa3.
JUIL CTyZIeHTOB O4HOM (opmbl oOydenus [HampasieHuil: 35.03.06 Arpoumxenepus, 13.03.02
OnexTposHepreTuka u AekTpoTexHuka, 19.03.02 IIpoaykTsl nUTaHUS U3 PACTUTEIBHOTO ChIPbS,
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23.03.03 DkcrutyaTanus TPaHCIOPTHO-TEXHOJIOTMUECKUX MAIIMH M KOMIUJIEKCOB, CIEHUATbHOCTH
23.05.01 Hazemnple TtpaHcHOpTHO-TexHOJOTHYecKue cpeactBal / coctr.: O.E. Axynuuy,
M.B. ®umunmosa; FOxuo-Ypanbckuii ['AY, UHCTUTYT arpouHXeHEepUH. — 2-€ U3/., UCIIP. U JIOTL. —
YensOuHck: HOxHO-Ypanbckuit r'AYv, 2019. — 106 c. — Pexum JOCTyna:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. TumoBeie pacueTsl IO TeMe «MareMarndeckas CTaTUCTUKa» [DIEKTPOHHBIN pecypce]:
METOJI. YKa3. Uil CTYJCHTOB OuHOW (popMmel oOydenus [Hampasienuii: 35.03.06 ArpoumxeHepus,
13.03.02 DnexTposHepreTuka u 3MekrporexHuka, 19.03.02 IIpoaykTel nuTaHus U3 PacTUTEIHHOTO
ceippsi, 23.03.03 DOkcmyaTanusi TpPaHCHOPTHO-TEXHOJIOTMYECKUX MAalIMH H  KOMIUIEKCOB,
cnermanbHocTH  23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJIOTUYECKUE cpeacTtBa]l /  COCT.
M. H. Apxunosa; FOxHo-Ypansckuii ['AY, Uncturyr arpounxenepuu. — 4-e u3f., ucop. v JOM. —
YeagOMHCK: OxHO0-Ypanbckuit T'AY, 2018. — 72 c. — Pexxum JOCTyma:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

14. Meroanyeckne yKa3aHWs W KOHTPOJBHBIE 3aJaHHsl 10 MaTeMaTHKe IS CTYICHTOB
3a04yHOW (opMbl 00ydeHus [DJEKTpOHHBIM pecypc]: [HampaBiaeHue mnoaArotoBku 35.03.06
Arpounskenepus, 13.03.02 DnexrposHepreTrka u sekTporexHukal / coct.: O.E. Akynuu [u np.];
HOxHo-Ypanbckuit I'AY, Huctutyr arpounkeHepuu. — YUensounck: HOxno-Ypansckuii T'AY,
2020. — 176 c. — Pesxxum goctyma: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

10. Uu¢dopManMOHHBIE TEXHOJIOTHH, HCIOJIb3YyeMble MPH OCYIIECTBJIEHNN 00pa30BaTeIbHOI0
npouecca no JAMCHUILINHE, BKJIIOYAs NepevyeHb POrPaMMHOro odecnieyeHus u
HH(OPMAIHOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OuOmmoTeke C TEPMHUHAIBHBIX CTAHIUNA TMPETOCTABISIETCS IOCTYHn K 0Oazam
TaHHBIX:

- Texakcnept (mH(MOpMarmoHHO-cripaBo4yHas cuctema 'OCToB);
- My TestX10.2.

[Iporpammuoe obGecnieuenue: OmnepanMoHHas CUCTEMa CHEIMAIbHOTO Ha3HaueHus «Astra
Linux Special Edition» ¢ oducunoii nporpammoii LibreOffice, MyTestXPRo 11.0, nanoCAD
Dnexrpo Bepcus 10.0 jgokanpaas, NANOCAD Orormutenue Bepeus 10.0 noxansaas, PTC MathCAD
Education - University Edition, Moii Oduc Cranmaptusiii, 1C: Ilpeanpursaue 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: Komnemk [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 NoLevel,
Bupryanpnubiii yueOHbIi creHn «2nekrpomontax» (CIIO), MOODLE, «Ham Can» Kpucramn
(Bepcus 10).

11. MarepuanbHO-TeXHUYECKasI 0a3a, HeoOXxoauMas A OCyLIeCTBJIEHUS
00pa30BaTeIbLHOIO MpoIecca Mo IAUCIUIIUHE

Y4yeOHbIe ayauTOPHHM IS NPOBENCHHS 3aHATHH, NMPEAYCMOTPEHHBLIX NPOrPAMMOM,
OCHAIIICHHbI¢ 000pPyJ0BaHHEM H TEXHHYECKHMH cpeacrBamMu oOydenus. Ilomemenuss nis
CaMOCTOSITEIbHOM PaboThI 00y4aroIuXCs.

1. YueOnas AyauTopus I MPOBCACHUA 3aHATHH JEKIHMOHHOIO U CCMHUHAPCKOTO THUIIOB,

TPYIIOBBIX ¥ HMHIWBHIYaIbHBIX KOHCYJIbTAIlUM, TEKYIIETO KOHTPOJISI ¥ TMPOMEKYTOUHOM
arrectaruu Ne 405.
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2. YueOHasi ayniuTOpHUs JUIS TPOBEACHUS 3aHATUN JIEKIMOHHOTO M CEMHHAPCKOTO THIIA,
KYpCOBOTO MPOEKTUPOBAHUS, TPYNIIOBBIX U WHIUBHUIYyATbHBIX KOHCYIbTALUMN, TEKYIIETO KOHTPOJIA
U TIPOMEXYTOYHOH arrectanuu; [lomemmenue s caMocToATenbHOM paboTer Ne 423.

3. YueOHas ayauTOpus JUIS NPOBEACHUS 3aHATHH CEMHHAPCKOTO THIIA, KYypCOBOTO
MPOEKTUPOBAHMSA, TPYNIOBBIX W WHIAMBHIYAIbHBIX KOHCYJIbTALMH, TEKYIIEro KOHTPOJS U
IIPOMEXYTOUHOM arrectanuy; [lomerenue st camocTosTenbHON paboTel Ne 427.

3. VYueOHas ayauTOpus JUIS TPOBEACHUS 3aHATHH CEMHHAPCKOTO THIIA, KYpCOBOTO
MPOEKTUPOBAHMSA, TPYINIOBBIX W WHIUBUIYAIbHBIX KOHCYJAbTAIMH, TEKYIIETO KOHTPOJS U
IIPOMEXYTOUHOM arrectanuy; [lomemenue st camocTodTenbHoi padoTel aya. Ne 149.

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

DKpaH MEepeHOCHOM, MPOEKTOP, HOYTOYK.

VY4eOHOo-HarIsIHbIe TOCOOMS: TOBEPXHOCTH BTOPOIO MOPSIIKA.

I[IK DUAL-G2010/KK18,5, ITK P-4/1GB/160Gb/mMonuTop 17, [Ipoextop Acer, Dxpan Matte.
IIK DUAL-G2010/KK18,5, I1K P-4/monutop 17, mpoextop BenQ, sxpan ECONOMY.
Cucremnslii 6;10k. MoHHTOD.
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NPUJIOXKEHUE

®OH/J ONEHOYHBIX CPEACTB
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1. KoMnereHuun 1 ux HHAUKATOPLI, (])opMpreMble B Ipouecce 0oCBOCHUA TUCIHUIIIINHBI

VYK-1 CriocoGeH oCyImecTBIsTh MMOUCK, KPUTUYECKHA aHAIN3 U CUHTE3 HH(POpMAaLnK, TPUMEHITh CUCTEMHBIH MOX0 TSl PELICHUSI IOCTABJICHHBIX 33144

®opmupyemsie 3YH Hauneroanne
OTICHOYHBIX CPEJICTB
X
Konx u HaumenoBanue = E =
WHIMKATOPA JOCTIKCHUS § =1 S Er
KOMITETEHITUHI 3HAHUS YMCHHS HaBBIKU > § ;‘ §
== :C
< 8- <
=
YK-1.1 Ananuupyer OO6yyaromuiics J0JKeH OO6yuaromuiics 10JIKeH OO6yyaromuiics 10JKeH 1.0tBer Ha | 1. Ox3amen
3aj1avy, BBIIEISIS ee 0a30BbIC 3HaTh: 0a30BBIC YMETh: BBIJICJIATH 0a30BbIC BJIQJICTh. HaBBIKAMU MPAKTHIECKO
COCTaBJISIIOIINE, COCTaBIISAIOLIUE 3a/]a4H, COCTaBIIAIOLINE 3a/]a4H, pellIeHNs MOCTaBIEHHOW | M 3aHSITHH.
paccMaTpuBaeT 1 BO3MOYHbIE€ BAPHAHTHI paccMmarpuBath U 3aJa4i, OLICHUBAHUSI UX 2. UnnuBuny
Mpey1araeT BO3MOYKHbIE peIIeHUs TOCTaBJIEHHOM npeiaraTh BO3MOKHbIE | JIOCTOMHCTB U HEIOCTATKOB | allbHOE
BApUAHTHI PEIICHUS 3amaun - (b1.0.14-3.1) BAPUAHTHI PELICHUS - 3a7aHue
MTOCTaBJICHHOM 3aauH, MOCTABJICHHOM 3a1a4H, (b1.0.14-H.1) (TUMIOBOM
OLIEHMBAs X JIOCTOMHCTBA U OIICHUBATh UX pacuer).
HEIOCTaTK! JOCTOMHCTBA U HEAOCTATKU 3.TectupoBa
- (b1.0.14-Y.1) HUE
VYK-1.2 Onpenenser, OO0yuaromuiics 10KEeH OO0yuaromuiicst T0HKeH OO0yuaromuiicst 10HKeH 1. OrBer Ha | 1. Dx3amen
HUHTEPIPETUPYET U 3HATh: KaK OMPEAETSeTCS U | yMETh: UHTEPIPETUPOBATH BJIQ/IETh: HaBbIKAMU MPAKTHYECKO
pamxupyeT HHGOPMALIUIO, pamKUpyeTCs U PaHXUPOBATh MoMCcKa HHPOPMAIIIH - M 3aHSTHUU.
TpeOyemMyIo JUIsl peleHHs uHpopmarus, Tpedyemass | uHpopmanuio, Tpedyemyro (b1.0.14-H.2) 2. UnguBuny
MIOCTABJICHHOM 3a/1a4H; JUIS pEIICHUS JUISL pEIICHUS aJlbHOE
OCYILIECTBIISIET TOUCK MOCTABJICHHOM 3a/1a4H, KaK MOCTaBJICHHOM 3a/1a4H; 3aaHue
uH(pOpMaIIUU TIO OCYILIECTBIISIETCS TIOUCK OCYILIECTBISTH TIOUCK (TUnoBoit
Pa3IUYHBIM THIIAM uHpopmanuu - (b1.0.14- UHpOpMalny - pacuer).
3armpocoB 3.2) (b1.0.14-VY.2) 3. Tectupona
HUE

28




Ko n nvaumeHoBanue
WHJIMKATOpa JOCTHUKEHUS
KOMIIETEHIINHU

®opmupyemsie 3YH

HaunmenoBaunue
OLICHOYHBIX CPEJICTB

3HaHUuA

yMEHUs

HaBBbIKH

Tekymas
aTTecTanus

IIpomexxyTouHas
aTTecTanus

VYK-1.3 Ilpu o6pabotke
MHPOPMALIUHN OTINYACT
(baxTbl OT MHEHHIH,
MHTEPIIPETali, OLEHOK,
(dhopMupyeT COOCTBEHHBIE
MHEHUS U CYXKICHUS,
apryMEeHTUPYET CBOU
BBIBO/IbI ¥ TOUKY 3pEHUS

OO6yuaromuiicst 10HKeH
3HATh: KaK npu oOpaboTKe
nH(pOpMaLUU OTINYATH
(hakThl OT MHEHHI,
WHTEpIpETaIUi, OLIEHOK,
Kak (popMHUpOBaTh
coOCTBEHHbIE MHEHUS U
CYXJIeHHUs,
apryMeHTHPOBATh CBOU
BBIBO/JIbI M TOUKY 3PEHHUS -
(51.0.14-3.3)

OO0yuaromuiicst T0HKeH
YMETb: OTIMYaTh PaKThl OT
MHEHHI, MHTEepIIpETaluH,
OIICHOK, KaK (pOpMHUPOBATH

coOCTBEHHbIE MHEHUS U

CYXICHUS,

apryMeHTHPOBaTh CBOU

BBIBOJIbI 1 TOUKY 3PEHHUS -
(b1.0.14-V.3)

OOyuaromuiicst 10HKeH
BJIaJICTh: HaBBIKAMHU
WHTEpIpETALi, OLIEHOK,
dbopMupoBaHUs
COOCTBEHHBIX MHCHUU U
CYXKJICHUH -
(b1.0.14-H.3)

1. OtBer ®Ha| 1. Dx3amen
MPaKTUYECKO
M 3aHATHH.

2. UnpuBumy
abHOE
3a7aHue
(TunoBoit
pacder).

3. Tectupona
HHE
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2. HOK&Z}&TQJ’IH, KPUTECPHUHA U HIKAJIA OHCHUBAHUA HHAHUKATOPOB JOCTUKCHUS KOMIIeTeHIUii

VK-1.1 Ananuzupyet 3aa4y, BeIIENsIS €€ 0a30BbIe COCTABIISIONINEG, PACCMATPUBACT U MpeIjiaraeT BO3MOXKHBIE BAPUAHTHI PEIICHUS TTOCTABJICHHOM 3a1a4H,
OIICHMBAsI MX JOCTOUHCTBA M HEJIOCTATKU

[Tokazarenu Kpurepun u mikaia orieHUBaHMsI PE3yabTATOB OOYUICHHUS 110 JUCIUTUTHHE
OLICHUBAHHUS Henocratounslil ypoBeHb JlocTaTo4HBI YypOBEHB Cpennuii ypoBeHb BrIcokuii ypoBeHb
(Popmupyemsbie
3VH)
b1.0.14-3.1 OO6yuaromuiicst He 3HAET OO6yuatomuiicst cnabo 3HaeT OOGyuaroruiics ¢ OO6yuaromuiics ¢ TpedyeMoi
0a30BBIE COCTABJISAIOIINE 0a30BBIE COCTABJISAIOIINE HE3HAYUTEIbHBIMHU OIIMOKAMM CTEIEHBIO TOJIHOTHI U
3a7a4M, BO3MOKHBIE 3a7a4M, BO3MOKHBIE ¥ OTJICJIBHBIMU MPoOeTaMu TOYHOCTH 3HAeT 0a30BBIE
BapUAHTHI PEIICHUS BapHAHTHI PEIICHUS 3HaeT 0a30BBIE COCTABJISAIOIINE COCTABJISIIOIIIME 3aa4H,
MMOCTaBJICHHON 3a/1aun MMOCTaBJIECHHOM 3a/1aun 3a/1a4M, BO3MOKHBIE BO3MOYHBIC BAPHAHTBI
BapUAHTHI PEIICHUS pEIICHHUS ITOCTABIICHHOM
IIOCTaBJICHHOHU 3a1auu 3a1a4n
b1.0.14-V.1 OO0yuaromuiicst He ymeeT OOGyuatromuiics ciabo ymeer OOyuaromuiicst yMmeer OOyuaronuiics ymeeT
BBLIEIATH 0a30BbIE BBIIIEIATH Oa30BEIE BBIIIEIIATE Oa30BEIE BBLIEIATE Oa30BEIE
COCTAaBJIIONINE 3aa4H, COCTAaBJIAIONINE 3a0a4H, COCTAaBJIAIOLIME 3a0a4H, COCTaBJIAIOIIME 3aJa4H,
paccMaTpuBaTh M MpejyiaraTh paccMaTpuBaTth U paccMaTpuBaTh U MpejJiaraTh | paccMaTpuBaTh M Mpejiarath
BO3MOJKHBIC BAPHUAHTBI npeaiaraTh BO3MOKHBIE BO3MOJKHBIE BAPUAHTBI BO3MOJKHBIE BAPHUAHTBI
pelieHus MOCTaBJICHHOMN BapUaHTHI PEIICHUS pEIICHUS TTOCTABICHHOM pEIIeHUS TTOCTaBICHHOM
3aJla41, OLICHUBATh UX IOCTABJICHHOM 3aa4H, 3aJa4H, OLIEHUBATb X 3aJa4H, OLIEHUBATb UX
JOCTOMHCTBA U HEAOCTATKH OLIEHMBATh MX TOCTOMHCTBA JIOCTOMHCTBA K HEAOCTATKHU JIOCTOMHCTBA X HEJOCTATKH
U HEJOCTATKH
b1.0.14-H.1 OOyuaromuiics He BIaieeT OO6yuaromuiics ciabo OO6yuaromuiics ¢ OObyuaromuiics cBOOOTHO

HaBbIKaMU PCHICHUA
MOCTaBJICHHOM 3aJa4u,
OLCHHUBAaHHUA UX JOCTOMHCTB
1 HCAOCTAaTKOB

BJIAZACCT HABbIKaAMH PCHICHUA
MOCTaBJICHHOM 3aJa4u,
OLOCHHUBAaHHUA UX JOCTOMHCTB
N HCOJOCTATKOB

HEOOJIBIITNMU 3aTPYAHCHUAMU
BJIAACCT HAaBbIKaMH PCHICHUA
IMOCTaBJICHHOM 3aJa4u,
OL€CHUBAaHUA UX NOCTOMHCTB U
HCOOCTAaTKOB

BJIaACCT HABbIKaAMHU PCIICHUS
IMOCTaBJICHHOM 3aJa4u,
OOCHUBAaHUA X JOCTOMHCTB U
HEOOCTAaTKOB

30




MHGOPMAIINHY TI0 PA3ITMYHBIM THIIaM 3aIPOCOB

YK-1.2 Onpegenser, MHTEPIPETUPYET U paHKUPYeT HHPOPMAILIHIO, TPEOYEMYIO JUIS PEIICHHUs MOCTABICHHOW 3a/Ia4H; OCYIIECTBIISECT MOUCK

Tlokazarenu
OILICHHUBAHUA

(Popmupyembie
3YH)
b1.0.14-3.2

JlocTaTo4HbI YpOBEHB

Kpurepun u mkana oneHrBaHus pe3yabTaToOB 00YUYEeHHUS O AUCIUILTHHE
Henocratounsiil ypoBeHb

OO0yuaromuiicst He 3HAET KaK
OTIpeNIeNACTCS 1

OOGyuatomuiics ciiabo 3HaeT

Cpennuii ypoBeHb

Bricokuii ypoBeHb

b1.0.14-Y .2

pamxupyercs uHpopMarus,
Tpebyemas JiIsl peIIeHHsI
MMOCTaBIICHHOM 3aJ]aun, KaK
OCYITIECTBJISIETCS TIOUCK
nHpopmanuu

OO0yuaromuiicst He ymeeT

KaK OTpeiesieTcs U
pamxupyercs uHpopmMarus,
TpebyeMast ISl PeIIeHHs
MMOCTaBJICHHOM 3aJ1auM, KaK
OCYIIECTBIISIETCS TIOUCK
nHpopmanu

OOGyuatomuiics ciiabo ymeer

OOGyuaromuiics ¢
HE3HAYUTEIIbHBIMH OITHOKaMH
U OT/ICTbHBIMU TIpOOeIaMu
3HAET KaK OTMPEAeIsACTCS U
pamxupyeTcst nHpopMmanus,
TpebyeMast ISl PEeIICHHS
MMOCTABJIICHHOM 3aJ1a4uH, KaK
OCYIIECTBIISETCS TIOUCK
nHpopmaruu

OO6yuaromuiics ¢ TpedyeMoi
CTEMEHbIO TIOJHOTHI U
TOYHOCTH 3HAET KaK
OTIPENEINIAETCS U paHKUPYeTCs
uHpopmanus, Tpedyemas s
peLIeHHS TOCTaBICHHOMN
3aJ1aui, KaK OCYILECTBIISIETCS
MOUCK UH(POPpMATUN

b1.0.14-H.2

HMHTEPIPETUPOBATH U
pamXUpOBaTh UH(HOPMAITHIO,
TpeOyeMyto Ui pelIeHUs

MIOCTaBJICHHOM 3a/1a4M;
OCYILIECTBIISITH TIOUCK
nHpopManuu
OO0yuaromuiicst He BIaIeeT
HaBbIKaMU MOMCKA

UHTEPIPETHPOBATH U
pamXupoBaTh UH(HOPMAITHIO,
TpeOyeMyIo Ul PeIICHHS

NIOCTaBJICHHOM 3a/1a4H;
OCYIIECTBIISITH TIOUCK
nHbopmaruu
OOGyuatromuiics c1abo

paHXupoOBaTh HH(HOPMAIIHIO,

OOyuaromuiicsi yMeer
UHTEPIPETHPOBATH U

TpeOyeMyIO Ui PeIICHHS
MIOCTaBJICHHOW 3a/1a4H;
OCYIIECTBIISITH TIOUCK
nHhopmaruu

paHXUpOBaTh HH(HOPMAITHIO,

OOyuaronuiics ymeeT
UHTEPIPETHPOBATH U

TpeOyeMyIO JUIs PeIICHHSI
MOCTaBJICHHOMW 3a/1a4H;
OCYIIECTBIISITh TIOUCK
nHpopmaruu

nHpopManuu

BJIaJICET HAaBBIKAMHU TIOUCKA
uHpopmaruu

OO0yuaromuiics ¢

HEOOJIBIITNMU 3aTPYAHCHUAMU
BJI1aACCT HaBblKaMM IIOHMCKa

uHpopmaruu

BJI1aACCT HaBbIKaMH IIOHMCKa

OO6yuaromuiicss cBOOOHO

uHpopmaruu
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VYK-1.3 I1pu 06paboTke nHpopMauy oTIMYaeT (HaKThl OT MHEHUN, MHTEPIIPETALIM, OLIEHOK, (JOPMHUPYET COOCTBEHHBIE MHEHHS U CY)KJICHUS,

apryMEHTHPYET CBOM BBIBOJBI M TOUKY 3PEHUS

[Tokazarenu
OLICHUBAHUS
(Popmupyemsbie

Kpurepuu u mikana orieHUuBaHMsI pe3yIbTaTOB 00YUYEHHUsI 110 AUCHUIUIMHE

Bricokuii ypoBeHb

Henocratounsiil ypoBeHb

JlocTaTo4HBIN YpOBEHB

Cpennuii ypoBeHb

OOGyuaroruiics ¢

OOyuaromuiics ¢ TpedyeMoi

3VH)
51.0.14-33

OO6yuaroiuiicst He 3HAET KaK
pu 00paboTke nHpOpMaLUU
OTINYaTh (HaKTHl OT MHEHHH,
HHTEPIpPETALNA, OLIEHOK, KaK
(dhopmupoBaTh COOCTBEHHBIE
MHEHUS U CYXKJICHUS,
apryMEHTHPOBATh CBOU
BBIBOJIBI M TOUKY 3PCHUS

OOGyuatomuiics ciiabo 3HaeT
Kak 1pu o0paboTke
uH(popMaIuu oTIINYATh
(bakThl OT MHEHHUI,
UHTEPIpPETALUA, OLIEHOK,
Kak popMUpOBaThH
coOCTBEHHbIE MHEHUS U
CYXICHUS,
apryMEHTHPOBATh CBOU
BBIBOJIbI M TOUKY 3PEHUS

HE3HAYUTENIbHBIMH OIIMOKaMHU
U OT/ICTbHBIMU TIPOOeTaMu
3HaeT Kak npu oOpaboTke
nHpopManuu OTIMYaTh (PAKTHI
OT MHEHUH, UHTEPIIPETALNH,
OIICHOK, KaK (pOpMHUPOBATH
coOCTBEHHbIE MHEHUS U
CYXJEHHUS, apTyMEHTHPOBATh
CBOU BBIBOJIbI U TOUKY 3pEHUS

CTETICHBIO TIOJTHOTHI U
TOYHOCTH 3HAET KaK MpH
00paboTke nHpopMauu

OTINYaTh (PAKTHI OT MHEHHH,
MHTEpIpETaIHi, OLIEHOK, KaK
(dhopMupOBaTH COOCTBEHHBIE

MHEHHS U CYKICHHS,
apryMEHTHPOBATh CBOU
BBIBO/Ibl 1 TOUKY 3pEHUS

OOyuaronuiics ymeeT

b1.0.14-¥ .3

OO0yuaromuiicst He ymeeT
OTINYaTh (PaKThl OT MHEHHIA,
UHTEpPHOpETaUid, OLIEHOK, KaK

(dhopmMupoBaTh COOCTBEHHBIE
MHEHHUSI U CY)KICHHUS,
apryMEHTHPOBATh CBOU
BBIBOJIbI M TOUKY 3PEHUS

OOGyuatomuiics ciiabo ymeer
OT/INYAaTh (PAKTHI OT MHEHUH,
WHTEPIIPETALNH, OIIEHOK,
KaK (OpMHUPOBATH
cOOCTBEHHBIE MHEHHS U
CYXKJICHUS,

apryMEHTHPOBATh CBOU
BBIBOJIbI U TOUKY 3PCHHS

OOyuaromuiicsi yMeer
OTIUYaTh (PaKThl OT MHEHHIA,
MHTEpIpEeTaIuii, OIEHOK, KaK

dbopMHUPOBaTh COOCTBEHHBIE
MHCHHS U CY)KICHUS,
apryMeHTHPOBATh CBOU
BBIBOJIbI 1 TOUKY 3PCHUS

OO6yuaromuiics ¢

OTINYATh (PAKTHI OT MHEHHIH,
HWHTEpHpEeTaui, OLEHOK, KaK
dhopMupoOBaTh COOCTBEHHBIE
MHEHHS U CY)KICHUS,
apryMEHTHPOBATh CBOU
BBIBOJIbI 1 TOUKY 3pEHUS

OO6yuaromuiics cBOOOTHO

b1.0.14-H.3

OOyuaromuiics He BIaieeT
HaBBIKAMHU UHTEPIPETALIHH,
OIIEHOK, (POPMHPOBAHUS

OO6yyaromuiics cnabo
BJIaZIcET HAaBBIKAMH
HUHTEPIIPETALIMMA, OIICHOK,

HEOOJIBIIUMHU 3aTPYAHCHUSIMHU
BJIaJIEET HABBIKAMHU
WHTEPIPETAINi, OLICHOK,

BJIQJICCT HAaBbIKAMHU
WHTEPIPETAINA, OLICHOK,
dhopmMupoBaHUs COOCTBEHHBIX

CcOOCTBEHHBIX MHEHUN U dbopMUpOBaHHS
CYXKJIEHUMI CcOOCTBEHHBIX MHEHUN U dhopmMupoBaHKs COOCTBEHHBIX MHEHHU U CYXJICHUI
CY)KJICHUH MHEHUU U CYKICHUN

32



33



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 KOMIIeTeHIINH B nmpouecce 0OCBOCHUA THCIHUIIIINHBI

TunoBsie KOHTPOJIBHBIE 33JaHUS U MaTE€PHUaIbl, HEOOXOIMMBbIE JUIsl OLICHKH 3HAHWH, YMEHUN
Y HaBBIKOB, COJIEPXKATCS B y4eOHO-METOIMUECKUX pa3pabOTKaX, IPUBEIACHHBIX HIKE.

1. DneMeHTHI TMHEHHOW M BEKTOPHOH anreOpbl: yueOHOe MocoOHe sl CTYACHTOB OYHOU H
3a04HOM (popm oOydenus [Hampasienuit 35.03.06 Arpoumxenepus, 13.03.02 DnekrposHepreTura
u anektporexHuka, 19.03.02 IlpoaykTsl mnMTaHHUA U3 PACTUTENBHOrO cbipbs, 23.03.03
DKcItyaTtalusi TPaAaHCIIOPTHO-TEXHOJIOTHYECKUX MAaIIMH M KOMILUIEKCOB, cnenuanbHoctu 23.05.01
Hazemnble TpaHcmopTHO-TexHONOTHYeckne cpeactBal / IFOxno-Ypamsckuii ['AY, HWucTtHTyT
Arpounxenepun; O.E. Axynuu, C.B. baxenoBa. — Uenabunck: FOxno-Ypansckuit 'AY, 2022. —
83 ¢. — Pesxum mocryma: http://nb.sursau.ru:8080/localdocs/vmat/60.pdf

2. TunoBble pacyeTbl MO TeMe «DJIEMEHThl JIMHCHHOW ¥ BEKTOPHOW aireOphi»:
METOUYECKUE YKA3aHUS ISl CTYAECHTOB OYHOM U 3a04HOM opM 00ydeHus [Hampaienuit 35.03.06
Arpounskenepus, 13.03.02 DnexrposHepreruka u sekrporexuuka, 19.03.02 [IpoaykTel muTaHus
U3 PpacTUTENbHOro cbipbs, 23.03.03 DOkcrutyatamusi TpaHCHOPTHO-TEXHOJOTMYECKMX MAIIMH U
KOMIUTEKCOB, crnenuanbHocTi 23.05.01 HazemHbIe TpaHCIOPTHO-TEXHOJIOTHYECKHE cpeacTBa] /
cocraBurenu: Axynud O.E., baxxenosa C.B.; IOxno-Ypanscknii 'AY, UHCTHTYT arponxenepun. —
Yeag0MHCK: IOxHO-Ypanbcknil T'AY, 2021. - 65 c.— Pexxum JIOCTyTA:
http://nb.sursau.ru:8080/localdocs/vmat/59.pdf

3. Tumossie pacyeTsl o TeMe «OnpeaeTuTeNd, MaTPHIIBI, CHCTEMBI JTHMHEHHBIX YpaBHEHUH,
BEKTOpHas ainreOpa, aHAIUTHYECKas TEeOMETpHs» [DIEKTPOHHBIN pecypc]: MEeToA. yKa3. s
CTyIIEHTOB O4HOW ¢opmbl oOyueHus [HampaieHuii: 35.03.06 Arpoumxenepus, 13.03.02
DIeKTpod3HEpreTuka u sekTporexuuka, 19.03.02 [IpoaykThl TUTaHUS U3 PACTUTEIBHOTO CHIPBA,
23.03.03 DkcrmyaTtanysi TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CHEIUAIbHOCTH
23.05.01 HazemHuble TpaHCmOpTHO-TeXHOJoTHueckue cpeactal / coct. M.H. 3emckoBa; FOxHO-
VYpanbckuit ['AY, UHCcTUTYT arpowmHKeHepuu. — 3-€ H31., uchp. u jaom. — Yensounck: HOxHo-
VYpanbckuii 'AY, 2019. — 27 c. — Pexxum goctyna: http://nb.sursau.ru:8080/localdocs/vmat/51.pdf.

4. TIoBepXHOCTH BTOPOTO TOpsJKA [DIIEKTPOHHBIN pecypc]: METOAMYECKUE YKa3aHUs IS
CTYJICHTOB OYHOM W 3a04HOU popm 00yueHus [Hanpaienuit 35.03.06 Arpounkenepus, 13.03.02
DIeKTpod3HEpreTuka U sekTporexuuka, 19.03.02 [IpoaykTel TUTaHUS U3 PACTUTEIBHOTO CHIPHS,
23.03.03 Dkcrmyatanys TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH M KOMIUIEKCOB, CHEIUATIbHOCTU
23.05.01 Hazemnble TpaHcriopTHO-TeXHOJorn4Yeckue cpeactra] / coct.: O.E. Axynud u np.; FOxHO-
VYpanbckuit 'AY, Uuctutyr arpourkenepun. — YensOunck: FOxuHo-Ypansckuii 'AY, 2019. —
32 c. — Pexxum pocryma: http://nb.sursau.ru:8080/localdocs/vmat/57.pdf

5. Benenue B MaremaTH4ecKuil aHanu3 [DIEKTpOHHBIA pecypc|: ydeb. mocoOue amns
CaMOCTOSITENIbHOM  paboOThl CTYJEHTOB OYHOW M 3aouHOi (opMm oOydeHus (HampaBICHUS
noarorosku 23.03.03, 23.03.02, 35.03.06, 13.03.02, 44.03.04, 38.03.01, 08.03.02, cnenuaibHOCTb
23.05.01) / cocrt.: O. E. Axynuu [u ap.]; FOxno-Ypanbckuit 'AY, UHCTUTYT arpouHKeHepuu. —
YenstOUHCK: FOxHO0-Ypanbckuil T'AY, 2017.-70 c. — Pexxum JIOCTYyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/36.pdf.

6. TunoBble pacyeThl Mo TemMe «BBeneHHe B MaTeMaTW4ecKUil aHanmu3 (DYHKIHH OJHOU
JNEUCTBUTENBHON IMEpEMEHHOW» [DJIEKTPOHHBIN pecypc]: METOH. YKa3. Ul CTYACHTOB OYHOHN
¢dopmbl 0OyueHus [Hampapienuit: 35.03.06 Arpoumnxenepus, 13.03.02 DnexkrposHepreTuka u
anekTpoTexHuka, 19.03.02 IIpoxykTsl muTaHus U3 pacTUTENBHOTO ChIpbs, 23.03.03 DkcmryaTanus
TPAHCIIOPTHO-TEXHOJIOTUUECKUX MalllMH M KOMILIEKCOB, crnenuanbHoct 23.05.01 Haszemusblie
TpaHCHOPTHO-TeXHOJornyeckue cpencrsal] / cocr. O.E. Akynnu ; FOxHo-Ypansckuit ['AY,
WHCTUTYT arpouH)KeHepuu. — 3-¢ H3A., ucnp. u jgon. — Yensbunck: FOxHo-Ypansckuii T'AY,
2019. — 69 c. — Pexxum mocryna: http://nb.sursau.ru:8080/localdocs/vmat/47.pdf.

7. TunoBoit pacuer mo TteMe «JluddepeHumnanbHoe HCUUCIEHUE QYHKIUH OJHOMN
JEUCTBUTENIHOW TMEPEMEHHOW M €ro MNPWIOXKEHHUS» Ui CaMOCTOSITEIbHONH pabOThl CTYIEHTOB
[DnekTpoHHBIN pecypc]: [ caMOocTOATENbHOM paboThl CTYJICHTOB OUYHBIX (PaKyIbTETOB] / COCT.:
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C.B. baxenoa, M.C. Crabymut, M.B. ®wmmnnosa; Oxno-Ypansckuit I'AY, HWuctutyT
arpourxenepuu. — Yensaounck:  FOxno-Ypansckuii T'AY, 2017.-70 c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/29.pdf.

8. TumoBsle pacuersl 1o Teme «MHTerpambHOe HCUYUCIeHHE (YHKIUH  OIHOM
JNCHCTBUTENLHON IEPEMEHHOM» JIJIsl CaMOCTOSATEIBHON paOOThI CTYACHTOB [ DJIEKTPOHHBIN pecypc]:
meton. ykazanus / coct.. O.E. Axymmu, M.H. Apxumnosa; lOxHno-Ypansckuit ['AY, Uucturyr
arpoumxenepuu. — Yensaounck:  FOxno-Ypansckmit T'AY, 2016.-82 c.—Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/28.pdf.

9. TumoBble pacuersl 1o TeMe «JuddepeHunanbHOE W WHTETPATBHOE HMCUUCICHHS
(GYHKIMHM JBYX TEPEMEHHBIX» [DJICKTPOHHBIM pecypc]: MeTod. yKa3. [UId CaMOCTOSITEeIhHOU
paboOTHl CTYIEHTOB OYHOW W 3a04HOW (opMm oOydeHus (HampasieHus moarotoBku 23.03.03,
23.03.02, 35.03.06, 13.03.02, 44.03.04, cnenmanbHOCTh 23.05.01)] / coct.: O.E. Akynmuu [u 1p.];
IOxHo-Ypanbckuit I'AY, Huctutyr arpounkenepuu. — Yensounck: HOxHo-Ypanbckuii T'AY,
2018. — 80 c. — Pexxum mocryma: http://nb.sursau.ru:8080/localdocs/vmat/45.pdf.

10. TumoBeie pacyeTbl MO0 TeMe «PsapD» [DIEKTpOHHBIA pecypc]: METOM. yKas. s
CTYAEHTOB O4YHOM ¢opMbl o00yueHus [HampasineHui: 35.03.06 Arpounkenepus, 13.03.02
OnexTposHepreTuka U AnekTpoTexHuka, 19.03.02 IIpoxykTsl nUTaHUS U3 PACTUTEIBHOTO CHIPBS,
23.03.03 Dkcrutyatanysi TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CHENUATBHOCTH
23.05.01 Haszemnble TpaHCIOPTHO-TeXHOJOTHUeCkne cpeactBa] / cocr.. O.E. Akynuy,
C.A. Ckpunka; FHOxHO-Ypanbckuii ['AY, UHCTUTYT arpomHXeHEpuu. — 3-€ U3Md., UCIp. U JOI. —
Yeag0MHCK: OxHO-Ypanbcknil T'AY, 2019. - 69 C. — Pexxum JIOCTyTA:
http://nb.sursau.ru:8080/localdocs/vmat/50.pdf.

11. JduddepenunanpHble ypaBHEHUS B MPUKJIAAHBIX 3a7adax [ DIEKTPOHHBIN pecypc]: METO.
yKa3. Uil CTYIGHTOB O4YHOU (opMbl 00ydeHus [HanpaBieHnuid: 35.03.06 Arpounxenepus, 13.03.02
DIeKTpod3HEpreTuka u 3ekTporexuuka, 19.03.02 [IpoaykTel TUTaHUS U3 PACTUTENBHOTO CHIPHS,
23.03.03 DkcrmyaTtanys TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH M KOMIUIEKCOB, CHENUAIBbHOCTH
23.05.01 HaszemHble TpaHCIIOPTHO-TeXHOJOTHUECKHe cpeactBa]l / cocr.. O.E. Akynuuy,
C.A. Cxpunka, U.C. Crabynut; HOxno-Ypansckuii 'AY, UHCTUTYT arpouHKeHepuu. — 2-¢ u3l.,
ucrip. u  jgom. — Yensbunck:  FOxHO-Ypansckuii T'AY, 2019.—-81c.—Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/48.pdf.

12. Tunooii pacuet o Teme «Teopust BEposSTHOCTEI» [ DIEKTPOHHBIN pecypc]: METO. yKa3.
JUIsl CTYJACHTOB OYHOUM ¢opMbl oOyueHus [HampaBienuii: 35.03.06 Arpouwmxkenepus, 13.03.02
DIIeKTpO3HEPreTuka U 3eKkTporexHuka, 19.03.02 [IpoaykThl MUTaHUS U3 PACTUTEIBHOTO CHIPBA,
23.03.03 Dkcrmyatanys TPaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH M KOMIUIEKCOB, CHEIUATIbHOCTU
23.05.01 HaszemHble TpaHCIOPTHO-TeXHOJOTHUeCKHe cpeactBa] / cocr.: O.E. Akynuuy,
M.B. ®ununnosa; IOxuo-Ypansckuii 'AY, UHCTUTYT arpouHXeHepuu. — 2-€ U3[., UCIIP. U JOIL. —
YenstOUHCK: OxHO0-Ypanbckuil T'AY, 2019. - 106 c. — Pexxum JOCTyTIA:
http://nb.sursau.ru:8080/localdocs/vmat/46.pdf.

13. TumoBsie pacueTsl Mo TeMe «MaremaTtnyeckasi CTaTUCTUKa» [DIEKTPOHHBINA pecypc]:
METO/. yKa3. JUIs CTYACHTOB O4HOU (opmbl 00yuenus [HampasieHuii: 35.03.06 ArpounxeHepus,
13.03.02 DnekTposHepreTuka u 3iekrporexHuka, 19.03.02 IIpoaykTsl NUTaHUS U3 PACTUTEIBLHOTO
celpps, 23.03.03 Okcruryatanuss TpPaHCHOPTHO-TEXHOJIOTMYECKMX MAIIMH M KOMILUIEKCOB,
cneunanbHoctd  23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJOTHMYECKUE CpeicTBa] /  COCT.
M. H. Apxunosa; FOxHo-Ypanbckuii 'AY, UHCTUTYT arponHxeHepun. — 4-e u3fl., UCIp. U JIOM. —
YensOuHck: IOsxHO-Ypanbckuii I'AYy, 2018. - 72 c. — Pexxum JIOCTyTa:
http://nb.sursau.ru:8080/localdocs/vmat/49.pdf.

14. Meroauyeckue yka3aHMs W KOHTPOJIbHbIE 3aJaHMs IO MaTeMaTHKEe JUIsl CTYIECHTOB
3a04HOM (opMbl 0O0ydeHUs [DIeKTpOoHHBIM pecypc]: [HampaBieHue noarotoBku 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepreTuka u anekrporexnukal / cocrt.: O.E. Axynuu [u np.];
HOxHo-Ypansckuit 'AY, Wuctutyr arpounxkeHepuu. — Yensounck: HOxHo-Ypanbckuii ['AY,
2020. — 176 c. — Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.
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4, MeToanuyeckue MaTepualjbl, ONPEAC/IAIOIINE ITPOIECAYPHI ONCHUBAHUN 3HaHHﬁ, yMeHHﬁ,
HAaBbIKOB U (I/I.]'II/I) OonbITa J€ATCJILHOCTH, XaPAKTCPU3YIOIIUX

IMPHUBCACHDBI

chpopMHpPOBAHHOCTH KOMIIETEHIHIA

B nanHOM pasnene METOAMYECKHE MaTepuasbl, ONpPEENoIue MpOLEeaYPbl OLCHUBAHUS
3HAHWUW, YMEHMI, HaBBIKOB M (MJIM) OMbITa JESITEIBHOCTH, 1O AUCHUIUIMHE «MaTemaTuka,

YCIIEBACMOCTH U TIPOMEKYTOYHOM aTTECTAUU 00 yJarONTUXCS.

cOo00IIar0TCA

MNPUMCHUTCIIBHO K KaXXIAOMY M3 HCIIOJIB3YEMbBIX BHIAOB TCKYHICIO KOHTPOJA

4.1. OneHo4Hble Cpeacrea Jisd MPOBCACHUA TEKYILIEI0 KOHTPOJIA yCIIEBAEMOCTH B

npoiecce NPaKTHYECKOI MOATOTOBKH

4.1.1. Omnpoc Ha NPaKTUYECKOM 3aHSITUU

OTBeT Ha TMPaKTUYECKOM 3aHSATUU HCIIOJIb3YeTCS JUId OLIEHKM KayecTBa OCBOEHUS
oOyyarouMcsi OCHOBHOM Tpo(eCCHOHAIbHOW 00pa30oBaTeIbHON MPOrpaMMbl MO OTAEIbHBIM
BOTIPOCaM ¥ TeMaM JWCIHIUIMHBL. TeMbl W IUIaHbl 3aHATHH (CM. MeToapa3paloTku 1. 3) 3apaHee

oOyuaromumcsi. OTBeT  OLEHMBAETCS  OLIEHKOH

«KYHAOBJICTBOPHUTECIBHO» WJIN «HCYJAOBJIICTBOPUTCIILHO.

«OTIHYHO»,

«XOpOILIOY,

O1ieHOYHBIE CPENICTBA

TunoBble KOHTpOJbHBbIE 3aJaHud M (WJIKM) UHBIE MaTepHalbl,

Konx u HaumenoBanue

Ne | HeoOxomuMbIe AJ11 OIEHKH 3HAHWW, YMEHWW, HaBBIKOB W (MJIH) WHJIUKATOpa
OTBITa JIEATEIBLHOCTH, XapaKTEePU3YIOMUX CHOPMUPOBAHHOCTH KOMITETEHIINH
KOMIIETEHIIU B pOIlecce OCBOCHUS AUCIUTIIIUHBI

1. | 1. Beruancaute 00BEM TpeyroipHOM mupamuasl ¢ BepmmHamu B | YK-1.1 Aramusupyer
toukax A4, B, C, D m HaliTu &IIUHY BBICOTHI, OMYIIICHHOW W3 3a/1auy, BbIIETSA €€
BepmuHbl D Ha rpans ABC, eciin A(1; 0; 2), B(1; 2; -1), C(2; 0; 4), 0a30BbIE
D(-3; 1; 2). COCTaBJISIOIINE,

2. HampspkeHne Ha KIeMMax »dJEKTPUUECKON IenH, paBHOE paccMarpHuBaeT U
MEPBOHAYAIIBHO HYIIO, PABHOMEPHO BO3pAacTaeT; OJHOBPEMEHHO B | MpeJylaraeT BO3MOXKHBIC
Lenb BBOJUTCS COIMPOTUBJICHHE, MPOMOPLUUOHATBEHOE KBaJpaTy BapUaHThI PEILICHUS
BpeMeHH ¢ KO3(pGUIUMEHTOM MpornopuuoHaibHocTH 1 OM/MUH. | MOCTaBJIEHHOH 3a/1a4H,
[TepBonauansHoe comnpotuBieHue uenu 4 OM. B kakoil MOMEHT OLICHUBAS UX
BpEMEHH TOK B LIENTU HAMOOJIbIIHIT? JOCTOMHCTBA U
HE/IOCTaTKH
2. _ 3x_4 X+1 YK-1.2 Onpenenser,
1. Haittu npezen lim| —— HHTEPIPETUPYET U
x>\ 3X + 2 paHKUpyeT
2. Halitn Touku paspbiBa (PYHKIIMU M HCCIEIOBATh UX XapakTep uH(pOpMaLIHIO,
X _1‘ TpeOyemyro st
Yy = —— . IlocTpouts rpaduk GyHKIHH. peleHus
-1 MOCTaBJICHHOW 3a/1a4H;
OCYIIIECTBIISIET TOUCK
uHpOpMaLUU IO
Pa3IMYHBIM TUIIAM
3arpocoB
3. | 1. B )KMBOTHOBOAYECKOM KOMILIEKCE JJIs1 KpynHOTO poraTtoro ckora | YK-1.3 IIpu o6pabotke

IpU pa3gayd KOpMOB paboTaroT ABa TpaHcnopTepa. [Ipennonoxum,
YTO BEPOSATHOCTH OE30TKA3HOM pabOTHI B T€UEHUE 3UMHUX MECSIIEB
Kaxaoro u3 Hux pasHa 0,9. Tpancnoprepsl paboTaloT MpU Mojgaue
NIEKTPOIHEPTUM He3aBUCcHMO. HaliTu BEpOsATHOCTH TOrO, YTO B

uH(pOopMaLIUK OTIANYALT
(aKThl OT MHEHUH,
UHTEpIIpETaLuii,
OLIEHOK, (hopMHUpyeT
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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 naumeHoBanue
WHJIUKaTopa
KOMIIETEHIIUU

TE€YeHHE 3MMHET0 BpeMeHW Oynyt pabotarb: 1) XOoTs Obl OJUH
TpaHCHOpTEP; 2) TOJIBKO OJIMH TPAHCIOPTED.

2. CpenHss ypo>KalHOCTB MMIICHHUIB! (B LeHTHEpax ¢ | rexrapa) B
X03sicTBE  00JIacTH  SBISIETCSI HOPMAJBbHO  pacHpeesieHHOMN
CJIy4ailHO#M BEJIIMYMHOM CO CPEIHUM 3HAUEHUEM 23 11 U AUCTIepcUuei
1,21 n. KakoBa BEepOSITHOCTh TOTO, YTO Ha 3 CIlydailHBIM 0Opa3oM
OTOOpaHHBIX YydYacTKax ypoxKaiiHocTh Oyzaer He MeHee 25 1?

COOCTBEHHBIE MHEHUS U
CYXJICHUS,
apryMeHTUPYET CBOU
BBIBObI 1 TO'—IKy
3peHUS

CoctaBuTh (QYHKITUIO JIOTHOCTH.

Kputepun onenuBanus orBera (Tabi.) AOBOAATCA 1O CBEIEHHUS OOyJaroIIMXCS B Hayaie
3aHATUH. OLeHKa 00bsABIseTCA 00yJarOEMYCsl HEIIOCPEACTBEHHO MOCIE OTBETA.

Ml kana

Kpurtepun onennBanus

OneHka 5
(OoTAM4YHO)

- 00ydJaroIuics MoJTHO YCBOWI YUeOHBIN MaTepual;

- IPOSIBIISIET ~ HABBIKM  aHaiuu3a, OOOONIeHHS,  KPUTUUECKOTO
OCMBICIICHHSI W BOCHPHUATHA HMH(POpPMAIIMK, HABBIKM TPUMEHEHUS
OCHOBHBIX MaT€MaTHYECKHX METOJIOB;

- MaTepHall W3JIO)KEH TPaMOTHO, B ONPEIACICHHOW JIOTHYECKON
MOCJIe0BaTEeIbHOCTH, TOYHO MCIIONb3YETCS] TEPMUHOJIOTHUS;

- TIOKa3aHO yMEHHE WUIIOCTPUPOBATh TEOPETUUECKHE TOJI0KEHUS
KOHKPETHBIMU MPUMEPAMHU, TPUMEHATH UX B HOBOW CUTYaIlUH;

- MPOJIEMOHCTPUPOBAHO YMEHHUE pelllaTh MPUKIIAAHbIE 3a0a4H;

- MPOJIEMOHCTPUPOBaHA CHOPMUPOBAHHOCTh U YCTONYMBOCTH 3HAHHI,
YMEHUM ¥ HAaBBIKOB;

- MOTYyT OBbITh JOMYIIEHbl OJHA-IBE HETOUYHOCTH IPU OCBEIIECHUU
BTOPOCTETIEHHBIX BOIPOCOB.

Ouenka 4
(xopor0)

OTBET YIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSM Ha OLEHKY «5», HO MIPH
3TOM UMEET MECTO OJIMH U3 HEJOCTaTKOB:

- B YCBOGHUH y4eOHOIro Marepuala JOMyIIeHbl HeOOJbIINE MPOOEbI,
HE MCKa3UBIINE COIEP)KaHNUE OTBETA;

- B PpCIICHUWU TMPUKIAAHBIX 3a/ad JIOMYIICHBI
HETOYHOCTH.

HC3HAYUTCIBbHBIC

OneHka 3
(YIOBJIETBOPUTEIIBHO)

- HEMOJIHO WJIM HEIOCIIeI0BATEIbHO PACKPBITO COJEpKAHUE MaTepuana,
HO [I0Ka3aHO oO0lee MOHMMaHUE BOMIpOCca U HPOJEMOHCTPUPOBAHBI
YMEHHUsI, TOCTATOUHbIE IS JalbHENIIIEro YCBOCHUSI MaTepuana;

- UMEJIUCh 3aTPyIHEHHs] WM JOMYIIEHbl OHIMOKM B OIPEAEICHUU
NOHATUH,  WCHOJB30BAaHUM  TEPMUHOJOTMHM, B  TNPUMEHEHHUH
MaTeMaTH4eCKUX METOJIOB pEIeHHs MPUKIAHBIX 33/1a4, UCIIPABIECHHBIE
II0CJIE HECKOJIBKUX HABOJAIIKX BOIIPOCOB;

-TIpU  HEMOJHOM 3HAaHUU TEOPETHUYECKOTO MaTepuana BbISABICHA
HeJ0CTaTo4Hasi c(pOPMUPOBAHHOCTh YMEHUH U HaBBIKOB, 00yJaromuics
HE MOJKET NMEPEHOCHUTD 3HAHUsI B HOBBIE MPOOJIEMHbIE CUTYALIUU.

Onenka 2
(HEYOBIETBOPUTENBHO)

- HE PACKPBITO OCHOBHOE CO/Iep)KaHUE yueOHOTO MaTepHara,

- O0Hapy)KeHO HE3HaHWE WM HermoHMMaHHue OoJblled Wi Haubosee
Ba)XHOH yacTH yueOHOTO Marepuana;

- JIOMYIIEHBl OMMOKH B ONPEAETICHUU MOHATHH, MPU HCIOJIb30BaHUU
TEPMHUHOJIOTMM, B TIPUMEHEHUM MAaTEMAaTUYECKUX METOJNOB IIpU
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Ml xana

Kpurtepuu oneHuBaHus

pPCIICHMU MNPUKIAAHBIX 3a/1a4,
HCCKOJIbKUX HABOJAIMX BOIIPOCOB.

KOTOPBIC HC HCIHPABJICHBI

II0CJIC

4.1.2. OueHuBaHWE WHIMBHTYATBHOTO 33/IaHUS (THIIOBOTO pacyeTra)

WupuBuayaneHOe 3amaHue (Janee THIOBOM pacdeT) HCIOJB3YeTCs /sl OLEHKH KadecTBa
OCBOGHHUSI OO0ydJaromuMcs OCHOBHOH mpodeccnoHanbHOW 00pa30BaTEIbHOM IPOTPAMMBI IO
OTIENbHBIM TeMaM JUCIHUILTUHBL. BapuaHnTt 3amanus A KaKI0ro oOydaromerocs: OnpeaesnseTcs B
COOTBETCTBUHU C TMOPSAKOBEIM HOMEpPOM B JKypHanie rpymmbl. CojaepikaHue 3aJaHuil THUIOBBIX
pacueToB NPUBOJUTCS B METOANYECKUX yKa3zaHusX (1. 3 @OC).

O1neHouHBIE CPe/ICTBA

TunoBble KOHTpOJbHBbIE 3aJaHusd M (WJIKM) UHBIE MaTepHalbl,

Kox u HaumenoBanue

Ne | HeoOXomuMBbIE a1 OIEHKU 3HAHUMW, YMEHUW, HABBIKOB W (WJIH) WHJIAKaTOpa
OMbITa JICATCIILHOCTH, XapaKTePU3YIOMUX CHOPMHUPOBAHHOCTD KOMIICTECHITUH
KOMIICTEHITHI B ITPOIECCE OCBOCHHUS AUCIUTUTHHBI

1. Il = = VK-1.1 Aranuzupyet
1. Jlauer tpu cunel F1, F2, F3, npunoxennsle B Touke A. Py

3a/1a9y, BBIACISS €€

OnpenenvnTL BEJIMHHY ¥ HANPABIIOMIME KOCHHYCEI I\B/IOMGHTa GA30BEIC
PABHOJCHCTBYIOEH STHX CHJI OTHOCHTENbHO TOuKH B, ecim COCTABIIIONIHE,
F1={3;1; 2}1 FZZ{—4;—2;—5}, F3={5;1;1}, A(-8;-4;-2), paccMarpyBaeT U
B(_ 6;— 2 — 4), npeTaraeT BO3MOYKHBIE
2. CormacHo 3akoHy HbIOTOHA, CKOpOCTh OXNaxueHus Tenma | BAPHAHTEI POIICHIA
HPONOPLUHMOHATIFHA PA3HOCTH TEMIEepaTyp Tela M OKpyxkarouei | MTOCTABICHHOM 3a/latH,
cpebl. MzBecTHO, uTo B TeyeHnme 20 MHH. TENO OXJIAXkIaeTcs OT OLICHUBAs] UX
100° mo 60°. Yepes cKkompko BpEMEHH € MOMEHTAa Hauaja AI0CTOMHCTBA 1
OXIKJICHUS TeMmmeparypa Tena mnoHm3utes g0 30°, ecim HCIIOCTAaTKH
TeMIlepaTypa OKpyKaromei cpepl coctapiuser 20°?

. . X — -1.2 Ompenenser,

2 VYK-1.2 Onpenense
1. Haiiti npenen !1@2 Ixal-Jox MHTEPIIPETUPYET U

tl=Vo— paHXHPYET
n n
> U i(—l) -3 B MH(pOPMALHIO,
. HccrnenoBaTh CXOIMMOCTh  psijia 3 ciyJae TpebyeMyio s
n=1 n +
pelieHus
CXOJMMOCTH  HCCIIENIOBaTh Ha  aOCOJIOTHYIO UM YCIOBHYIO N _
MIOCTABJICHHOMW 3a/1a4H;
CXOJJMMOCTb.
OCYIIECTBIISET MOUCK
uH(popMaIuu 1o
pa3IUYHBIM THIIAM
3aIpOCOB
3. | 1. XKupHoctb Monoka B xo3sicTBax obmnactu (%) ects HopmanbHO | YK-1.3 ITpu oOpaboTke

pacripesielieHHast ciaydaiiHas BenMyMHa X C MaTeMaTHYeCKHM
oXujgaHueMm, paBHeIM  3,2%, M CpeIHEKBAaIPaTHUYECKUM
oTkJoHeHueM, paBHbIM 0,15%. HaiiTu QyHKIUIO IUIOTHOCTH.
BbruncnuTe BEPOSITHOCTH TOro, 4T0 B 2 M3 4 Haymaudy B3SITBIX
npo6ax KUPHOCTh MOJIOKa OyzeT He MeHee 3%.

2. 3mepeH xapakTepHblii pazmep X jaetaineil, o0pabaThiBaeMbIX Ha
HEKOTOpoM cTaHke. 3amepeHo 80 pneraneil. [laHHble 3amepoB
MIPUBEJICHBI B Ta0JI.

13,86 [4,06 |3,67 [397 [3,76 [3,61 [3,96 |4,04 [384 |

UH(OPMALIUK OTIIYAET
(baKTel OT MHEHUH,
UHTEpIIpETaLUii,
OLIEHOK, (hopMHUpyeT
COOCTBEHHBIE MHEHUS U
CY)XJICHUS,
apryMEHTHPYET CBOU
BBIBOJIbI I TOUKY
3pEeHUs
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OneHouHBIE CPEICTBA

TunoBble KOHTpOJbHBIE 3aJaHus M (Wiau) uUHBIE Marepuaibl, | Kox v HauMeHoBaHME
HEOOXOJMMBIEC JJISl OICHKH 3HAaHWH, YMEHHMW, HAaBBHIKOB W (MJIM) UHAMKATOpa
OMbITa JICATENILHOCTH, XapaKTEPU3YIOIUX CGHOPMHUPOBAHHOCTD KOMIIETEHIINU
KOMITIETEHIMI B POLIECCE OCBOEHHUS AUCIUILIIMHBI

3,94 13,98 |3,57 |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
397 |3,71 |3,81 |402 |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 |362 |3,93|350 (3,70 |3,71 |3,76
3,81 3,89 |390 [3,84 [3,93 3,94 |364 [4,00 (3,95
4,05 4,10 (4,11 |4,15 |4,20 |4,14 (4,22 |3,59 |4,25
4,24 1430 (3,62 |3,65 |4,72 398 (3,88 |3,95

O6paboTaTh pe3yabTaThl ATOTO OMBITA MO CICAYIOMIEMY TUIAHY:

1. [TocTponM cTaTUCTHYECKOE PACIIPEIETICHIE BHIOOPKH.

2. BeluyuciuM OIIEHKH MaTeMaTH4eCKOTO 0KUJIaHUS U IUCIIEPCHH.
3. Iloctpoum rucrorpaMmMy OTHOCUTENIBHBIX YacTOT, YCTaHOBUB
CTaTUCTUYECKUN  (IMIMPUYECKUI) 3aKOH pachlpefeNeHuss u
3anmumeM ero (GyHKIuIo ToTHOCTH. C TIOMONIBIO KpHTEpHs
(Ilmpcona) mnpoBepuTh THUIOTE3y O COTJIACHU HSMIHPUYECKOTO
3aKOHAa pPACHpPEACNICHUsI CIy4alHON BEIWYUHBI X C HOPMAJIbHBIM
3aKOHOM pacrpeesieHus (3akoHoM ['aycca), cnenaTh BEIBOJ.

4. TlocTpouTh KpPUBYIO HOPMAJIBHOIO paCHpEECICHUs], MPUHSB 3a
napaMeTppl KpUBOW HaWJEHHbIE OIIEHKM MAaTeMaTU4eCKOro
OKUJAHUS U TUCTIEPCUU.

5. BpluncauTh JOBEPUTENBHBIA WHTEpBAl s MaT€MAaTHYECKOTO
OKUJAHUS U TUCTIEPCUH.

o RrobdpE

©~N o

10.
11.
12.
13.

[Ipu u3ydeHnn TUCHUIUIUHBI «MaTeMaTruKay BBITOIHIIOTCS CIEAYIOLIUE TUIIOBbIE PACUEThI:
Omnpenenurenu. Matpuipl. CHCTEMbI TMHEHHBIX aJireOpandeckuX ypaBHeHUH (4-6 3amanmii).
Bekropnas anrebpa (3-4 3aganus).

Ananutudeckas reomeTpus (5-7 3agaHuin).

BBenenue B maTreMaTWueckwil aHaiu3 (YHKIMH OJHON JCUCTBUTEIBHOW INEepeMeHHOH (4-
6 3amaHuin).

HuddepenuunanpbHoe wucyucieHue (GYHKIUH OJHOW NEHCTBUTENBHON MEepeMEHHOW U ero
npuiaoxenus (6-8 3aganuii).

Heonpenenennsiii uaTerpan (6-8 3amanuii).

OmnpeneneHnubii nHTErpan (4-6 3amaHuii).

HuddepenunanpHoe ucurcieHue GyHKINUU ABYX epeMeHHbIX (3-4 3a1anus).

WuTerpanpHoe ucuncaeHne GyHKIUHU IBYX MepeMeHHbIX (3-4 3amanus).

Psipr (6-10 3amanmin).

Huddepenuunanpasie ypaBHeHUs (5-8 3a1anuii)

Teopus BeposiTHOCTEH (6-8 3a1aHuit).

Matematuueckasi cTaTUCTHUKA (2 3aaHus).

PaGora BemomnHsieTcs B OTACNbHOM TeTpanu (12-18 mucToB) B KIETOUKY.

TpeGoBaHwMsI TP BBITIOTHEHUU TUTIOBOTO pacyeTa:
YCIIOBHE KaXKJIOM 3a/layd BKJIEMBAETCA B TETPaJb B MEYaTHOM BUJE WM MUUIETCS OT PYKU
pa30opUYHBBIM MTOYEPKOM;
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— TIPUBOJUTCS TOJHOE U OOOCHOBAaHHOE HEOOXOIMMBIMU  TIOSICHECHUSIMH,
BBIYMCIICHUSIMHU U pacueTaMu;

— TIOCJIE€ PELICHUS 3alMChIBAETCS OTBET;

— rpaduyeckre NOCTPOSHHS BBITIOIHAIOTCS KapaHIalIoM;

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

— JUIZ OTMETOK M 3aMEeYaHU i MperoaaBaTelis JOJDKHBI ObITh OCTaBJICHBI MOt (3—4 cm).

TunoBoit pacyer cpaercs A0 YKa3aHHOTO IIperojaBaTelieM CpoKa M INPUHUMAETCS Ha
MIPOBEPKY TOJBKO B TOM CIlydae, €Clid yJOBIETBOpseT TpeboBaHusM K odopmiieHuto. Pabora Han
OIMOKAaMU BBITIOJIHSACTCS B 9TOH K€ TETPAIH U CHACTCA Il HOBTOPHOW MPOBEPKH.

[IpenogaBaTenb MOKET Ha3HAUUTh [0 CBOEMY YCMOTPEHMIO 3alllUTy THUIIOBOTO pacyera,
BBITIOJTHEHHOTO O0y4YaOIIUMCS.

ConeprxkaHre TUIIOBOTO pacueTa U KPpUTEPHUH OIEHKHU OTBeTa (Tal.) JOBOJAATCS IO CBEIICHUS
oOyuarolierocsi corjaacHo rpauKy BBIIOJIHEHHS B Hauajie ceMecTpa. THUIIOBOM pacueT OlleHUBAeTCs
[IPENoIaBaTeNIEM OLIEHKON «3aUTE€HOY, «HE 3aYTEHO» U Pe3yJbTaT 0OBSBISAETCS Ha 3aHITHH.

pelieHue ¢

IIkana Kpurtepuu oneHnBanus

O1LieHKa «3aUuTEHO» - paboTa BBITOJTHEHA TIOJIHOCTHIO;

- YMEHHE JIOTUYHO U TPAMOTHO NMPUMEHSATh MaTeMaTHYECKHE METOIbI
MIpH pelIeHUH MPeI0KEHHBIX 3a/a4,;

- yMeHHE OOOCHOBBIBATH BBIOOp METOJAa pElIEeHHUs, IOKa3bIBAET

3HaHME OCHOBHBIX MaTEMaTHUYECKUX MMOHSITHH IIpHU OTBETEC Ha BOIIPOCHI

TpenoaBaTes, crocobeH WCTIPABIISATH OIITNOKH rmocie
JIOTIOTHUTEIBHBIX BOIIPOCOB.
Ol1leHKa «HE 3aU4TEHO» - paboTa BBIMOJIHEHA HE B TIOJTHOM 00BbeME;
- OTCYTCTBHE HEOOXOJMMBIX TEOPETUICCKUX 3HAHUM;
- IOMYIICHBI TrpyOble OMMOKM B NPUMCHCHHH  aJITOPUTMOB

MaTEMaTHYCCKNX METOJOB PCHICHUA 3a1a4.

4.1.3. OnennBanue KOHTPOJIHHOU PaOOTHI

KonTponsHas paboTa npexycMoTpeHa it 3a04HOi popmbl 00ydenus. KonrponbHas pabota
BBITIOJIHSAETCS Ui OLEHKM KadyecTBa OCBOCHMS OO0ydarolMMcS OCHOBHOM mpodeccrHoHanbHOU
o0pa3oBaTelIbHOM MmporpamMmbl IO OTAEIBHBIM TEeMaM JUCHUIUIMHBL. B Hauane ceccuu
oOyuaroniemMycs BBIIAIOTCS 3aJaHUs KOHTPOJIbHOW pabOThl, KOTOPYIO HEOOXOIUMO BBIOJHHUTH K
cienymoomeid ceccud. BapuaHThl UWHAMBHIYalIbHBIX 3a/laHUN  TPEJCTaBICHBI B  y4eOHO-
METOAUYECKON pa3paboTke: MeToauuecKue yka3aHusl U KOHTPOJIbHBIEC 3aJJaHUsI 10 MaTeMaTHKE s
CTYICHTOB 3a04HOM Qopmbl OOydeHHs] [DIEKTPOHHBIM pecypc|: [HampaBieHHE MOArOTOBKU
35.03.06 Arpounkenepus, 13.03.02 DnekrposHepreruka u snekrporexuuka] / coct.: O.E. Akynuu
[u gp.]; KOxno-Ypanbckuit 'AY, Uuctutyr arpounxenepuu. — Yensounck: HOxHo-Ypanbckuit
I'AY, 2020. — 176 c. — Pexxum gocryna: http://nb.sursau.ru:8080/localdocs/vmat/58.pdf.

OneHouHBIE CpeNCTBA

TunoBble KOHTPOJBbHBIE 3aJaHusd M (WJIM) UHBIE MaTepHAalbI,
Ne | HeoOxXomuMBIe Ui OLIEHKH 3HAHHWM, yMEHUN, HAaBBIKOB U (MJIN)
OTBITa JICATENHHOCTH, XapaKTePU3YIOMHNX CGHOPMHUPOBAHHOCTH
KOMIIETEHITUI B MPOIIecCe OCBOCHUS AUCIIUTIITUHBI

KOI[ N HAUMCHOBAHHC
HHJAUKATOpa
KOMIICTCHIITU N

1. | 1. Hdanbr xoopauHaThl BepiniuH TtpeyroipHuka ABC: A (3; 2),
B (6; 6), C(7; 4). Haiitu: 1) nnunry croponsl AB; 2) ypaBHeHHS
cropoH AB u BC u ux yriosble kKo3ppHUIHEHTHI; 3) BHYTPEHHUIN
yroil B B paamaHax ¢ TOYHOCTBIO JI0 JABYX 3HAKOB; 4) ypaBHEHHE
BbicOTHI CD u e€ anuny; 5) ypaBHeHune Menuanbl AE 1 KOOpaIuHATHI
touku K nepeceuenust 3toit Meauansl ¢ Beicotoil CD; 6) ypaBHeHue

VK-1.1 Amanuszupyer
3a/1a4y, BBLACIA €€
0a3oBbIE
COCTABJISIOLINE,
paccMaTpHuBaeT U
NIPEJIaracT BO3MOXKHbIE
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http://nb.sursau.ru:8080/localdocs/vmat/58.pdf

OneHouHBIE Cpe/ICTBA

TunoBble KOHTpOJbHBIE 3aJaHud M (WJIKM) UHBIE MaTepHallbl,

Ko 1 nHaumeHnoBaunue

Ne | HeoOXoauMBIe IS OLIEHKM 3HAHWW, YMEHUH, HABBIKOB U (WJIN) WHJMKATOpa
OMbITa JICATENILHOCTH, XapaKTEPU3YIOIUX CGHOPMHUPOBAHHOCTD KOMIIETEHIINU
KOMIIETEHIMI B NPOIIECCE€ OCBOEHUS AUCIUIIINHBI
psIMOM, mpoxojsiel yepe3 Touky K mapamienbHo cropoHe AB. BapUAHTBI PELICHUS
BbInosHUTE yepTex K 3a1ade. IIOCTaBJICHHOM 3a1auH,
2. Bpmuucnuth miomans (GUIYphl, OTPAaHUYCHHYIO 3aJaHHBIMH OLIEHUBas UX
JmHuAMA: Y = 2X2 +6X—-3u y= —X2 +X+5. AOCTOMHCTBA 1

HEJIOCTaTKU
2. . 1-cosbXx YK-1.2 Onpenenser,
1. Haittu npenen I|m0+ . UHTEPIPETUPYET U
x>0 X -SIn 3X . PaHKHpYET
2. Haiitu HeomnpeneaeHHbIH HHTErpaj I\/m X : nHpopMmaumIo,
X TpedyeMyto JiIst
pelieHus
IMOCTaBIICHHOM 3aJ]a4H;
OCYIIIECTBIISIET TOUCK
uH(pOopMaLKU 1O
Pa3IMYHbBIM TUIIAM
3aIIpoCcoB
3. | 1. Texuuueckoe yCTpOWCTBO conmepuT Tpu He3zaBucumo | YK-1.3 IIpu o6paboTtke

paboTaronux 3JeMeHTa. BeposSTHOCTH OTKa3a 3THUX JIIEMEHTOB
cootBercTBeHHO paBHbl 0,05; 0,07 m 0,09. Haiitu BeposSITHOCTH
TOTO, YTO TEXHUYECKOE YCTPOWCTBO HE cpabOTaeT, eCiU ISl 3TOTO
JIOCTAaTOYHO, YTOOBI OTKA3aJI XOTS ObI OJUH DJIEMEHT.

2. JlnamMeTpel JWCKOB W3 ONBITHOW TApTHH, Y4YacTBYIONIEH B
TEHJepe Ha TIOCTaBKM MPOAYKIUH [Uii COOPOYHOTO 3aBOja,
pacrpeeeHbl 1o HOPMaJIbHOMY 3aKOHY. W3BecTHO
MaTeMaTHYeCKoe OXXKHJIaHWe (CTaHAapT) AuaMmeTpa a =59 MM u
CpelHee  KBaJpaTHYECKOe  OTKIOHeHHe o =5mwmM.  Haiitu
BEPOSATHOCTH TOTO, YTO

a) IMaMeTp IPOU3BOJIBHO B3STOM JeTanu Oymer Oosibmie 45 MM u
MeHbIIe 52 MM;

0) IrMaMeTp MPOM3BOJIBHO B3SITOM JIETAIM OTIUYACTCS OT CTaHIapTa
He 0oJIbIIIe YeM Ha 3 MM.

UHPOPMAIUH OTINYAET
(bakThl OT MHEHHI,
WHTEpHIpETalni,
OIICHOK, ()OPMHpYET
COOCTBEHHbBIEC MHEHHS U
CYXJEHHUS,
apryMEHTUPYET CBOU
BBIBOJIbI U TOUKY
3peHus

KpaTyauIlnn

KOHTpOJ’IbHaﬂ pa60Ta OLCHUBACTCS IIPCIIOAaBaATCIICEM OIICHKOM BadTCHO», «HEC 3a4YTCHO».
KpI/ITCpI/II/I OLCHUBAHUA IIPCACTABIICHBI B Ta6n1/1ue. PSSyJ'ILTaT KOHTpOJ’IBHOﬁ pa6OTBI BBICTABJIACTCA
B TaJIOH PCLHCH3HU. B CJIydqac BBICTABJICHHS OLICHKU «HE 3a4YTCHO» 06yqa}01u1/117lc;1 00s3aH B

KOHTPOJIbHYIO pa0OTy Ha MOBTOPHYIO IIPOBEPKY.

CPOK HCIHpPaBUTb BCC OTMCUYCHHBLIC IIPCIIOAABATCIICM HCAOCTATKU W CIATb

Mlxana

Kpurepun onenuBanus

OHCHKa GBadYTCHO»

- pa60Ta BBITIOJIHEHA ITOJITHOCTBIO,

IIpU pCHICHUHN NMPCAJIOKCHHBIX 3a/1a4;

HCIIOHHMMAaHUWA yqe6H0ro MaTepHana).

- YMCHHUC JIOTUYHO U I'PAMOTHO IIPUMCHATH MATEMAaTUUCCKUEC METOAbI

- B PCHICHHU HET MATCMATUUYCCKUX OIINO0K (BO3MO)KHa OoaHa-aBC
HCTOYHOCTHU, OIIMCKA, HC ABJIAOHIasACda CJICACTBUEM HC3HAHUA HIIA

OLICHKE[ «HEC 3a4YTCHO»

- pa60Ta BBITIOJIHEHA HE B IIOJTHOM 06’BCMC;

- JONYIICHBI CYIICCTBCHHBIC OIJ_II/I6KI/I, TMOKAa3bIBAOIINEC, YTO CTYICHT
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HC BJIAACCT HCO6XO[[I/IMBIMI/I TCOPCTUUCCKMMU 3HAHUAMMU
- HC YMCCT NIPUMCHATbL MAaTCMATUYCCKUC MCTOIbI B PCIICHNM 3a4a4.

npodeccnoHAIbHON  00pa30BaTeNLHON  MPOTrPaMMBbI
JUCHUILINHEIL.
HO3BOJISFOIII I

4.1.4. TectupoBanue

T€CTI/IpOBaHI/IC HCIIOJIB3YCTCA JIA OLCHKHW KadueCTBa OCBOCHUA 06y11a10m1/1Mca OCHOBHOH

Tect mpencraBiasier coOOH  KOMIUIEKC

YIOPOCTUTH MNPOLEAYPY HU3MEPEHUS 3HAHUM U

[0 OTACIBHBIM TEMaM WM pasjenam
CTaHJAPTU3UPOBAHHBIX
YMEHUI

3aJIaHUM,
00yJaronuxcs.

OOyuarommMcsi BBIIAIOTCS TECTOBBIE 3aJaHUsl ¢ (HOPMYITMPOBKOW BOIPOCOB M TPEATIOKECHHEM
BBIOpATh OJIMH MPABIIBHBINA OTBET U3 HECKOJIBKUX BAPHAHTOB OTBETOB.

OneHouHbIE Cpe/ICTBA

TunoBble KOHTpOJbHBbIE 3aJaHusd M (WJIKM) UHBIE MaTepHallbl,
HEOOXOMMbIE JUId OLICHKH 3HAHWI, yMEHUN, HaBBIKOB U (WJIN)
OMbITa JIEATENBHOCTH, XapaKTEPU3YIOMIHUX CHOPMUPOBAHHOCTD
KOMIIETEHIIUHI B IPOLIECCE OCBOEHUS JUCIUIIIINHBI

Kox u HaumenoBaHue
WHIUKAToOpa
KOMIIETEHIINU

1-2 3
1. Marpuua L4 2 BBIPOYK/IEHA TIPH A PABHOM. ..
a)-5;0) 3;8)4;1) 5.
1 5

2. Onpenemurens Dot —3 10| pasen 0, ecnu o pases. ..
a)-2;0)0;B)1;1) 2.
3. JlaHbl BeKTOpHl A = (5; 4; 2) u 6 = (3; -1 7) , TOrga HX
BEKTOPHOE ITPOU3BENEHUE UMEET BHUJI. ..
a) 26 —41] — 7K ; 6) 15 —4] +14k ;
8) =301 +29] +17k ; r)30i —297 —17k .

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

KOOpAUHATHI. ..
a) (1; 1; -15); 6) (15 25 1); B) (2; 1; -15); 1) (1; 2; -15).
lim 3x° +2x—4
5. 3nayenwue npeznena ,_ - x2 4 Gy 1 DaBHO...
a) 0; 6) oo; B) 3; 1) 2.
6. 3aKOH ABUXCHUA MaTepHaanoﬁ TOYKU nMeeT BHU/J

X(t) =4t> +8t +13, roe X(t) xoopmuHara TouKM B MOMEHT

BpemeHu t. Torga yckopeHHe TOYKM B MOMEHT BpeMeHM npu t=2
paBHo. ..

a) 56; 60) 61; B) 35; r) 48.

7. Naubl xommiekchble uncna Z, =5—31 u Z,=4—1. Torma

22, — 42, pasHo...
a) 6—5i:6) 6—10i:8) —6—2i;T) 26 —-10i-

VYK-1.1 Ananusupyer
3a7aqy, BBIICTISIS €¢
0a30BEIC
COCTaBJIAIONIHE,
paccMarpuBaeT u
npeyIaracT BO3MOKHBIE
BapHAHTHI PEIICHUS
MOCTaBJIICHHOM 3a1a4H,
OLICHMBAs UX
JIOCTOMHCTBA U
HEJIOCTaTKH
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OneHouHBIE Cpe/ICTBA

TunoBble KOHTpOJbHBIE 3aJaHud M (WJIKM) UHBIE MaTepHallbl,
HEOOXOJMMBIE JJIsl OICHKH 3HAaHWH, YMEHMH, HAaBBHIKOB W (MJIM)
OMBbITa JICATENILHOCTH, XapaKTePH3YyIOUMX CPOPMHPOBAHHOCTH
KOMIIETEHIIUH B IPOLIECCE OCBOCHUS JUCIUIIINHBI

Ko 1 nHaumeHnoBanue
WHJIUKaTopa
KOMIIETEHIIUU

T

. 4
8. OmnpeenicHHBIN HTETPAIT J‘ sin’ xdyx PaseH...

T

4
a) —m;0) 27;8)0; 1) 0.
-8

9

9. ITycth S :dej f(X, y)dy Torma oOmacte D, mnmomanb
7 -10

KOTOPO# BBIpAKAETCS JAHHBIM HHTETPAJIOM, UMEET BH/I. ..

a) NpPsAAMOYT0JIbHUK, Y KOTOPOI0 Bce CTOPOHBI PABHBI;
0) MpsIMOYTOJIbHUK; B) TPEYrOJIbHUK;

I') OKPYKHOCTb C PalycoM \/E .

10. Jano muddepennuansroe ypasaesne Y =X+Y, Yy(0)=1.

Torma mepBbie TPU WICHA PA3JIOKEHHS €r0 PEIICHHS B CTEIMEHHOMN
pAIl UMEIOT BUT ...

a) 1+x+x?; 6) -1+x+x%; B) 1+x+x%; 1) T+x+x?+x3,

1. Cymma KOODPJMHAT LEeHTpa SILTUIICOUIA
A(x—=1)* + (Y +2)* + 2° =16 pasna. ...
a) 1;06) 4;B) -1; 1) 16.
2X% + X +4
X—1

2. HaknonHo# acumnToTol rpaduka pyHkuun Yy =
SIBIISICTCS TIpSIMas ...
a) rpaUK HE UMEET HAKJIOHHBIX aCUMIITOT; 0) Y = 2X+3;

B) Y = —2x+3; r)y=-—X+2.
3. Touka M (1; 2) nnst pynkuuu Y = 2x3 —3x* +3 ma OTpE3Ke
X €[-2; 2] saBnsercs ...

a) TOYKOW MakCHMMyma; 0) TOYKOW MUHHUMYMA;
B) TOYKOM meperuda; T) HaUMEHBIIUM 3HAYCHHEM.

3
4. OnpenenéHHbIi HHTETpa I(X + 2)dX paBeH. ..
-1
a)X=-3;0)x=12;B)x=8; 1) X = -12.
- § T 5x%dx
. BerunciauTe onpeneneHHslii HHTErpal: | ———.
2V1-x3
10 2 20 10
a) ——; 0) 6—; B) ——; 4)——\/5.
3 3 3 3

YK-1.2 Onpenenser,
UHTEPIPETUPYET U
pamKupyer
uHpopmMaruto,
TpeOdyeMyro JIst
peeHuUsI
MOCTaBJICHHOMW 3a/1a4H;
OCYIIECTBIISICT MTOMCK
uHpopMaIuu 1o
Pa3InYHBIM THUIIAM
3aIpocoB
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OneHouHBIE Cpe/ICTBA

TunoBble KOHTpOJbHBIE 3aJaHud M (WJIKM) UHBIE MaTepHallbl,
HEOOXOJMMBIE JJIsl OICHKH 3HAaHWH, YMEHMH, HAaBBHIKOB W (MJIM)
OMBbITa JICATENILHOCTH, XapaKTePH3YyIOUMX CPOPMHPOBAHHOCTH
KOMIIETEHIIUH B IPOLIECCE OCBOCHUS JUCIUIIINHBI

Ko 1 nHaumeHnoBanue
WHJIUKaTopa
KOMIIETEHIIUU

6. [Tnomans purypsl, n300paskeHHON Ha
PUCYHKE, OIIPENEIAETCA HHTErPAIIOM. . . s

1 2
a) [(x* +Ddx;6) [(1—x*)dx; 5
0 0

y=x2+1

1 1 1
B) [(L—x*)dx:1) [(2—x*)dx. S —i—k
0 0

7. YacTHOM MPOU3BOIHON MEPBOTO MOPSIIKA [0 MEPEMEHHON X IJIs
byHKIIMKN Z = x> + 3x2y — y3 ABJIACTCA ...

a) 7/, =3x° +6xy;

6) z, =3x* - 3y?;

B) Z, =3x% +3(2xy + x*) — 3y*;

r) z, =3x° —6xy.

8. O0mwmit maTerpan muddepeHIHaTIHLHOTO YpaBHEHUS

dy

— =sin xdx umeer BUI ...

y

a) — =—Cc0sx+C; 6) In|y|=cosx+C;

y
1

B) — =C0SX+C;
y

9. Jlano nmHEHOE 0THOpOIHOE U dEepPeHITHATBHOE YpaBHEHNE

r) In|y|=—cosx+C.

y"—y'—6y =0, Torma ero obmuiee pemenne UMeET BUT ...
a) Cle ™ +C,e”; 6) Ce™ +Ce%¥;
B) C,e”* +Ce; 1 Ce ™ +Ce¥,

an+1

10. Ecxm lim

n—oo an

=1, To uncnoBoii psx cxoautes npu |, paBHOM

a)—1,2;6)—0,1;8) 1,2; 1) 0,1.

1. Onepauueit Han MHOXecTBaMHM A W B, pe3ynpTaT KOTOpOH

BBIJICJICH HAa PUCYHKE, ABJIACTCA...
B A

BapuaHTbl OTBETOB:
a)BUA,; 6) B\A; ) A\B; r AnB.
2.B maptuu u3 12 pgeraneit umeercst 5 OpakoBaHHbIX. Haymauy
oToOpaHbl Tpu JeTainu. Torma BepoOSTHOCTh TOTO, 4YTO CpeIu
0TOOpaHHBIX JIeTaliell HeT OpaKOBaHHBIX, paBHA ...

VK-1.3 Ilpu oOpaboTke
UH(OPMALIUK OTIIMYAET
(baKTel OT MHEHUH,
UHTEpIIpETaLUii,
OLIEHOK, (hopMHUpYyeT
COOCTBEHHBIE MHEHUS U
CY)XJICHUS,
apryMEHTHPYET CBOU
BBIBOJIBI I TOUKY
3pEeHUs
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OneHouHBIE Cpe/ICTBA

TunoBble KOHTpOJbHBIE 3aJaHud M (WJIKM) UHBIE MaTepHallbl,
HEOOXOJMMBIE JJIsl OICHKH 3HAaHWH, YMEHMH, HAaBBHIKOB W (MJIM)
OMBbITa JICATENILHOCTH, XapaKTePH3YyIOUMX CPOPMHPOBAHHOCTH
KOMIIETEHIIUH B IPOLIECCE OCBOCHUS JUCIUIIINHBI

Ko 1 nHaumeHnoBanue
WHJIUKaTopa
KOMIIETEHIIUU

7 1 7 1
) 4430 558 150 -

3. B nepBoii ypue 1 yepHsiii 1 9 Genbix mapoB. Bo BTopoii ypue 4
OenpIX U 6 yepHBIX mapoB. V3 Haynady B3sTON ypHBI BEIHYIIN OJWH
map. Torna BEpOSTHOCTh TOTO, YTO 3TOT HIap OKaXXeTCs OenbIM,
paBHa...

a) 0,25; 6) 0,13; B) 0,7; r) 0,65.

4. OyHKIMS paclpeieleHHs BEpOSITHOCTEH TMCKPETHOM CiiydaifHON
0, x=0,

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

BEJIMYMHBI X UMEET BU]] l. =x=6. Torma

F(x)=+

sepositHocth P(—1 £ X €3) paspna ...
a) 0,7;6) 0,2; B) 0,3; 1) 0,5.
5. HenpepbiBHas ciydaiiHas BennunHa X 3a7aHa IIIOTHOCTBIO

) (x-11)?

- 200
acCIpeelIeHUs] BEPOSITHOCTEN f (-x:' - — .Torpma

MaTeMaTUYeCKOE OKUAaHUE STOM HOPMAJIbHO pacipeaci€HHON
CIIy4alHOM BEJIMYMHBI PABHO ...

a) 11; 6) 10; ) 100; r) 200.
6. luckpetHas ciydaiiHas BeTHYMHA X 33JaHa 3aKOHOM
pacrpe/eieHus: BEpOATHOCTEN. 3HaUYeHus a U b paBHHI ...

X|1l [3|5]|6
p101la|b|03
aya=0,3,b=01;6)a=0,3, b=0,2;
) a=0,6,b=06;r)a=04, b=02.
7. U3 reHepanbHON COBOKYITHOCTH M3BJIEYEHA BHIOOPKA 00beMa
n=50:

234
12 [11]10 | n,

=g

i

Torma ng paseH...
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OneHouHBIE Cpe/ICTBA
TunoBble KOHTpOJbHBIE 3aJaHusd M (wiu) uHble Marepuansl, | Kox u HauMeHoBaHue
Ne | HeoOXoquMBbIe aJisi OLIGHKH 3HAHWMA, YMEHUH, HAaBBIKOB U (HJIH) WHJIUKaTopa
OMBbITa JICATENILHOCTH, XapaKTePH3YyIOUMX CPOPMHPOBAHHOCTH KOMIIETEHIINU
KOMIIETEHIUI B NPOIIECCE OCBOEHUS AUCHIUIIIINHBI

a) 17;6) 9; B) 50; r) 18.
8. [IpoBeneHo 5 u3mepenuii (6e3 cucTeMaTHIECKUX OITHO0K)
HEKOTOPOU ciyuaitHoM BenuuuHbl (B MM): 9, 10, 13, 14, 15. Torna
HECMEIIIEHHAsI OLIEHKa MaTeMaTUYECKOTO OXKHMIaHUS PaBHA. ..

a) 13; 6) 15,25; B) 12,25 1) 12,4.
9. B pe3ynbraTe n3MepeHHA HEKOTOPOU (PU3MUECKON BEITMUHHBI
oJTHUM TpUOOPOoM (6€3 CUCTEMATHIECKUX OIUOO0K) TOTyYEHBI
cienytomue pe3ynbrarsl (B Mm): 11, 14, 14. Torma HecmenieHHas
OIIEHKA TUCIIEPCUU U3MEPEHUH paBHa. ..

a)13;0) 3;B)6;1) 2.
10. Ecin ocHOBHast THIIOTE3a HMMEET BHJ H':' - p=06 ,
KOHKYpHUPYIOIIEH MOKET ObITh TUIIOTE3A ...

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

TO

[To pesympTaTam Tecta OOyYaromeMycCs BBICTABIISICTCS OICHKA «OTIMYHO», «XOPOIIOY,
«YIOBJICTBOPUTEIIHHO» HITU «HEYIOBICTBOPUTEIHLHOY.

Kpurepun onenuBanus otBera (Tabi.) MOBOASATCS IO CBEICHUS OOYdYaIOIMIMXCS JO Hadaja
TECTUPOBAHUA. Pe3yiabTar TeCTHpOBaHHS OOBSBISCTCS OOydYarOMIEeMyCs HEMOCPEACTBCHHO ITOCIIE
€ro CIauu.

" (% apagatwunx oTBETOR
Ornenka 5 (OTIUYHO) 80-100
Orenka 4 (xoporo) 70-79
Orenka 3 (ymoBIETBOPHUTEIHHO) 50-69
Onenka 2 (HeyI0BIETBOPUTEIHHO) Menee 50

TecToBbIC 3alaHusl, HUCIIOJB3YHOINHUECHd [UIA OLCHKH KadeCTBa AUCHUINUIMHBI € ITOMOIIBIO
uHpopmannoHHbIX TexHonorui, npuBeneHsl B PII/: «10. CoBpemeHnHble HH(POpPMAIOHHBIE
TEXHOJIOTHUH, HUCIIOJIb3YEMbBIC IIPU OCYHICCTBIICHUU 06paSOBaTeHLHOFO nponecca I1Imo AUCHHIIINHE,
BKJIIOYas TEPCHUHCHL IMPOrpaMMHOI0 obecrneyeHus U I/IH(l)OpMaI_II/IOHHI:IX CIIpaBOYHBIX CUCTEM» -
MyTestX10.2.

4.2. Ilpoueaypsbl U OLIEHOYHBbIE CPEACTBA AJIsl NPOBEJICHUS IPOMEKYTOYHOM aTTeCTallun

4.2.1. Dx3ameH

OK3aMeH SBIIICTCS (bOpMOﬁ OLCHKHM Kady€CTBa OCBOCHUA O6yanOIJ_II/IMC}I OCHOBHOM
HpO(beCCHOHaHLHOﬁ 06pa30BaTCJlBHOf/'I nporpamMmbl 10 pasjacjiaMm AUCHHUIIIINHBI. ITo pe3yiibTaTaM
OK3aMCHa OGy‘I&IOH.ICMYC}I BBICTABJISICTCA OLCHKA «OTIHYHO», «XOpPOHIO», «YHOBJICTBOPUTCIBHO»
HIJIN «HCYAOBJICTBOPUTCIILHOY.
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OK3aMeH 10 JIUCLUIUIMHE IPOBOAMUTCS B COOTBETCTBUU C PACIMCAHUEM IPOMEXYTOUHOM
aTTecTallid, B KOTOPOM YKa3blBa€TCsl BpEMs €ro IPOBEIACHMS, HOMEpP ayJUTOPUHU, MECTO
MPOBEACHUSI KOHCYNbTAIlMH. YTBEP)KICHHOE pAacIHCaHUE pa3MellaeTcss Ha WH(GOPMAIMOHHBIX
CTCHJIaX, a TaKXKe Ha O(UIIUAITBHOM CaiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUU I TMPOMEKYTOYHOM aTTeCTAllMd OOYYArOIIMXCS yCTaHABIMBACTCS
paboueii mporpaMMOi AUCIUIUTMHBI U JTIOBOJIUTCS IO CBEACHUS 00yUJaIOMIMXCS B HaYalle CeMECTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK MPpaBmiio, Jiekropamu. C pa3pernieHust 3aBeayromniero kadpeapoit
Ha JK3aMEHE MOJKET IMPHCYTCTBOBATh NpENojaaBareidb Kadeapbl, MPUBICUYCHHBIA JUISI TIOMOIIH B
IpueMe 3K3amMeHa. B ciyyae oOTCyTcTBHMSI BEAyLIEro IHpEenojaBareis 3K3aMeH IPUHHUMAETCs
Mpero1aBaTeieM, Ha3HAYeHHBIM PAacOPsDKEHHEM 3aBeaytonero kadeapoii.

[IpucyrcTBHE Ha SK3aMeHe TpemnojaBareneid ¢ Apyrux kKadeap ©0e3 COOTBETCTBYIOIIETO
pacmopspKeHHsl peKTopa, NPOpEeKTopa Mo Y4eOHOW, BOCHUTATENBHOW paboTe M MOJIOJEKHOM
MOJINTUKE WUJIM 3aMecTUTeNs nupekTopa MHcTutyra no yueOHo#l paboTe He TomycKaeTcsl.

Jlyia mpoBeneHusl dK3aMeHa BeAYIIMH MpenojiaBaTeslb HaKaHyHE [0JIy4aeT B CeKpeTapuare
JTUPEKTOpaTa 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb, KOTOPasi BO3BpAIIaeTcs B CEKpeTapuar 1nocie
OKOHYAHUS MEPONPUATHUS B JI€Hb ITPOBEICHUS IK3aMEHA WIIU YTPOM CJIEYIOIIETO JIHS.

DK3aMeHbl MPOBOJATCS MO OWieraM B YCTHOM WM TNMHCHbMEHHOM BHJE, JUOO B BHUJC
TECTUPOBAaHMS. OK3aMEHAIMOHHbIE OWJIETHl COCTaBISIOTCA IO YCTaHOBJIEHHOW ¢opme B
COOTBETCTBHH C YTBEPKJACHHBIMH Kadeapoil 3K3aMEHAIIMOHHBIMUA BOTIPOCAMH U YTBEPKIAIOTCS
3aBenyrouuM Kadenpoi exeroaHo. B Ounere conmepkurcs 2 TEOPETHUECKHUX BOIpOCA U 3ajadya.
3ajaya COOTBETCTBYET COJACPIKAHMIO 3a/laHUM TUIIOBBIX PAacyeTOB, YKAa3aHHBIX B METOJUYECKHX
ykazanusx (m. 3 @OC).

DK3aMeHaTOpy IMpeJ0oCTaBisIeTcs MPaBo 3aJaBaTh BOMPOCHI CBEpX OWJIeTa, a TaKkkKe MOMUMO
TEOPETUYECKUX BOIPOCOB J1AaBATh Ul PEIICHMS 3aJadyd U IPUMEPHI, HE BBIXOJALIME 33 PaMKH
MPONJEHHOIO0 MaTepurasa Mo u3y4aeMou TUCIUIIIMHE.

3HaHMS, YMEHUSI U HABBIKU O0YYAIOIIUXCSI OMPEENIAIOTCS OLIEHKAMH «OTIMYHOY, «XOPOLIO»,
«YIOBJIETBOPUTEIIBHO»,  «HEYIOBIECTBOPUTEIBHO», KOTOpPbHIE  BBICTABJISAIOTCS B 3a4€THO-
9K3aMEHAlMOHHYIO BEIOMOCTh B JIEHb IK3aMEHa.

[Ipn mnpoBeneHHMH YCTHOrO 5K3aMeHa B ayAUTOPUM HE JOJDKHO HaXoJuThes Oonee 6
oOyuaronuxcs Ha 0JIHOTO MPero1aBaTess.

[Ipu mpoBeneHuU YCTHOTO 3K3aMeHa OOydarolluiics BHIOMpAEeT 3K3aMEHAIMOHHBIM Omier B
CllydailHOM TOpSAKE, 3aTeM Ha3biBaeT (aMIIMI0, UMs, OTYECTBO M HOMEpP SK3aMEHAIlMOHHOTO
ounera.

Bo Bpems sk3ameHa oOyuaromiugecsi MOTYT TOJIB30BAaThCA C pas3pelieHHs] SK3aMeHaTopa
MPOrpaMMOI JTUCIMIUIMHBI, CIPABOYHON W HOPMATHUBHOW JUTEPATypOil, APYrUMH MOCOOHSIMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemsi moArotoBkM OTBETa MPHU cladye dK3aMeHa B YCTHOW (opMme MOKHO COCTaBIATH HE
Menee 40 MuUHYT (1O KelaHuio 00y4JaronIerocss OTBET MOXeT ObITh JOCPOYHBIM). Bpemst oTBeTa —
He 6osee 15 MuHyT.

OOyuaromuiics, UCIBITHIBAIONINKA 3aTPYIHEHHs MIPU MOATOTOBKE K OTBETY MO BHIOpaAaHHOMY
UM OWJIeTy, UMeeT IPaBoO Ha BHIOOP BTOPOTO OMIeTa C COOTBETCTBYIOUIUM IMIPOJJIEHHEM BPEMEHH Ha
noAroToBKy. [Ipy okOHYAaTEeIHbHOM OLIEHWBAHUU OTBETA OIEHKA CHIDKAeTCs Ha ofuH Oami. Beigaua
TpEeThero OujeTa He pa3peniaeTcs.

Ecnu oOydaromuiics sBWICA Ha DK3aMEH, W, B3sIB OWUJIET, OTKa3alcsi OT MPOXOXKICHUS
aTTeCTallid B CBSI3U C HENOJATOTOBIIEHHOCTBIO, TO B BEIOMOCTH €My BBICTaBISIETCA OILICHKA
«HEYIOBJIETBOPUTEILHO.

Hapymienne AMCHUIIINHBI, CIUCHIBAHHWE, HCIOJB30BAHUE OOYJAIOIIMMHCS HEpa3pelIeHHBIX
MEYATHBIX U PYKOIMHCHBIX MaTepUATIOB, MOOHMIBHBIX Tele(OHOB, KOMMYHUKATOPOB, MJIAHIIETHBIX
KOMITLIOTEPOB, HOYTOYKOB ¥ JPYTUX BHJOB JHMYHONH KOMMYHHKAIIMOHHONM U KOMIIBIOTEPHOM
TEXHUKA BO BpEMs AaTTECTAl[MOHHBIX HCIHBITAHWM 3ampelieHo. B ciiyuae HapylieHHus 3TOro
TpeOOBaHUs MpernoaBaTeNib 0053aH yAaTuTh 00YJaroIIerocss U3 ayAUTOPUH M MPOCTaBUTH €My B
BEJIOMOCTH OLIEHKY «HEY/I0BIIETBOPUTEIBHOY.
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BricraBiieHne OLIGHOK, TOJIYYCHHBIX TIPH TMOJBEACHUU PE3YJIbTATOB IMPOMEKYTOUHOU
aTTeCTallid, B 3a4ETHO-3K3aMEHAIIMOHHYIO BEIOMOCTh IIPOBOJIUTCS B MPHUCYTCTBUU CaMOIO
oOyuaromerocsi. [IpenogaBareny HeCcyT NMEPCOHATIBHYIO OTBETCTBEHHOCTb 33 CBOEBPEMEHHOCTh U

TOYHOCTh BHECCCHHUA

OK3aMCHAllTUOHHYIO BEAOMOCTD.
HesBka Ha SK3aMEH OTMEYaeTCs B 3a‘1€THO-3KSaM€HaHI/IOHHOI71 BEAOMOCTHU CJIOBAMH <«HE
SIBHJICS.
I[JI)I 06yqa101unxcsl, KOTOpBIC HE CMOINIM CIaTb OJK3aMCH B YCTAHOBJICHHBIC CpPOKH,

YHusepcurer

YCTaHAaBJIMBACT IMCpHUOA  JIMKBHUAAIWUU

3anmucel O pe3ylnbTarax IPOMEXYTOUHON aTTecTalud B

3aJ10JDKEHHOCTH. B

3a4CTHO-

3TOT TEPHOJ

MpenoAaBaTeNM, MPUHUMABIINE 3K3aMEH, JOJDKHBI YCTAHOBUTH HE MEHee 2-X AHEH, Korja OHU
OyIayT TMPUHUMATH 3aJI0JDKeHHOCTH. MH(MopManus o JIMKBUAALNNN 33JI0JDKEHHOCTH OTMEUYAeTCs B
9K3aMEHAllMOHHOM JIMCTE.
OO0yuaromumMcsi, MOKa3aBIIUM OTIMYHBIE W XOPOIWE 3HAHUA B TEUEHHE CEMECTpa B XOJE
MOCTOSTHHOTO TEKYIEro KOHTPOJIS YCIIEBAEMOCTH, MOXET OBITh MPOCTaBJICHA SK3aMEHAIIMOHHAS
OIIEHKa JIOCPOYHO, T.€. 0e3 caaun 3k3ameHa. OneHKa BhICTABISETCS B 9K3aMEHAI[MOHHBIHN JIUCT WK
B 3a4E€THO-K3aMEHALIMOHHYIO BEJOMOCTb.
WNuBanuapl 1 muna ¢ OrpaHiYE€HHBIMA BO3MOKHOCTSIMU 3JJ0POBbS, MOTYT C/IaBaTh 3K3aMEHbI B

MEXCECCUOHHBIM TMEepHoJ] B CPOKH,

YCTaHOBJICHHBIC HWHIWBUAYAJIbHBIM y‘-Ie6HBIM IIJIAHOM.

I/IHB&J’II/I}IBI " JIuha ¢ OrpaHU4YCHHBIMH BO3MOXXHOCTSAMU 3A0POBbs, UMCIOIIUE HAPYIICHUA OIIOPHO-
ABUTaTCJIbHOI'O arrmapara, JOIMYCKArTCA Ha aTTECCTAlMOHHBIC MWCIBITAHHUA B COIIPOBOXIACHHUUN
ACCHCTEHTOB-COMPOBOKAAIOIINX.
[Ipouenypa mpoBeneHHs] MPOMEXKYTOYHOM aTTECTAllMM JUIsl OCOOBIX CIIy4aeB H3JI0XKEHa B
«[lonoxxeHnu o TeKyleM KOHTPOJIE YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTaluy 00ydaromuxcs
o OINOII 6akanaBpuara, crienuanuteta U maructpatypsi» @I'bOY BO HOxHo-Ypanbckuii [AY.

Ounas ¢popma o0yueHust

O1ieHOYHBIE CPENICTBA

TunoBble KOHTpOJbHBbIE 3aJaHud M (WJIKM) UHBIE MaTepHallbl,

Konx u HaumenoBanue

Ne | HeoOXomuMBIEe AJ11 OIEHKH 3HAHWW, YMEHWH, HaBBIKOB W (MJIH) WHJIUKATOpa
OMbITa JICATEIILHOCTH, XapaKTePU3YIOIUX CHOPMHUPOBAHHOCTD KOMITIETEHIINH
KOMIIETEHITUI B ITPOIECCE OCBOCHUS AUCITUTUINHBI

1. 1 cemecTp

1. Marpunpl, nedictBus ¢ Humu. Omnpenenurend 2-T0 U 3-TO
MOPSAKOB U UX CBOMCTBA.

2. CucreMbl JOBYX W TpeX JHMHEHHBIX YpaBHEHUH, UX pelUICHUE.
MarpuuHast 3anuch CHUCTEMbl JIMHEWHBIX ypaBHeHMUl. [IpaBuio
Kpamepa.

3. Bekropsl. JluHeliHble omepanuy Haj BEKTOpamMu. TeopeMbl O
MPOEKLUUKU BEKTOpa Ha OChb. [IOHATHE NMHEHHOro MPOCTPAHCTBA.
JlunelHO He3aBHCUMBIE BEKTOpPHI. basuc. Pasnoskenue BekTopa 1o
6azucy. Koopaunatel Bekropa. Hampasmstomye KOCUHYCBI U JUTHHA
BekTOpa. JIMHelHbIe onepanuy HajJ BEKTOpAaMU B KOOPAMHATHOM
dopme.

4. CxansipHOe MPOU3BEAICHNE BEKTOPOB, €0 CBONCTBA, BBIPAKEHHE
B KoopauHaTHOU (opme. JlnMHa BEeKTOpa M yroia MEXAy ABYyMS

VYK-1.1 Ananuzupyer
3a7auy, BbLACISS ee
0a3oBbIC
COCTaBIISOIINE,
paccMarpuBaeT u
npearaeT BO3MOKHbBIE
BapUaHThI PEIICHUS
MOCTaBJICHHOM 3a1a4H,
OLIEHUBAs X
JIOCTOMHCTBA U
HE/IOCTaTKH

VK-1.2 Onpenenser,

BEKTOpaMH.  YCIIOBUE  OPTOTOHAJIBHOCTH  JBYX  BEKTOPOB. UHTEPIPETUPYET U
IIpuMeHeHNne CKaIspHOrO NPOU3BEIEHUS B PELICHUH IPHUKIAJHBIX paHXXupyer
3az1ad. UH(OpMaIIHIO,
5. BekropHoe npou3BeeHHEe BEKTOPOB, €0 CBOICTBA, BRIPAXKEHUE Tpedyemyo s
B KOOpAMHATHOW (opme. HexoTopble NpHiIoKeHUs] BEKTOPHOTO pelieHus

MPOU3BCICHUA.
6. CwmemaHHOE MMPOU3BCACHUC TPEX BCKTOPOB, Cro CBOﬁCTBa,

IMOCTaBIICHHOM 3aJa4u,
OCYHICCTBJISICT TIOMCK

48




OneHouHBIE Cpe/ICTBA

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

Ko 1 nHaumeHnoBaunue
WHJIUKaTopa
KOMIIETEHIIUU

BBIpOKEHUE B KOOpAMHATHOW Qopme. IIpuMeHeHHe cMelaHHOro
MIPOU3BEICHUS B PEIICHUU MTPUKIIAIHBIX 3a/1a4.

7. Tlonatue 00 ypaBHEHHMHM JMHHMA Ha TUIOCKOCTH. DOpMEI
yYpaBHEHHUs TMPSAMOW Ha IUIOCKOCTH. YTOJI MEXKAY NPSIMBIMHU.
VYcioBus mapayuIeIbHOCTH M HEPHIEHIAUKYISIPHOCTH  MPSMBIX.
VYpaBHeHHE Iyyka NOpsMbIX. 3aJaud, pPELIaeMble METOJIOM
KOOpPJUHAT (PaccTOSIHUE MEXy ABYMS TOUKaMHU, JIEJIEHUE OTpe3Ka B
JTAHHOM OTHOIIIEHUN).

8. KpuBble BTOpOro moOpsijiKa: OKPYXHOCTb, JJIIHIC, THUIepOoa,
napaloJia, UX TEOMETPUUYECKHE CBOIICTBA U yPaBHEHUSI.

9. VpaBHeHHs TUIOCKOCTH B TMPOCTPAHCTBE. YTOI MEXIY
IJIOCKOCTSAMU. YCJIOBUS THapauieIbHOCTH U HEPHEHAUKYISIPHOCTH
IIJIOCKOCTEHN. PacCTOsIHME OT TOYKH 10 TIIIOCKOCTH.

10. YpaBHeHHs TIPSIMOI B MPOCTPAHCTBE. YTOJ MEXAY MPSIMBIMHU.
B3aumHoe pacrnosiokeHue HpsIMbIX B MPOCTPAHCTBE. YTON MEXIY
MPSAIMOM U TIOCKOCTBIO.

11. YpaBHeHHE TOBEPXHOCTH B MpOCTpaHcTBe. llummHapuueckue
noBepxHocTu. Chepa. Dmmuncouna. I'unepdonouast. [lapadonouast.
['eoMeTprueckue CBOKWCTBA 3TUX MOBEPXHOCTEU, UCCIETOBAHUE UX
(hOpMBI METOJIOM CEUCHU.

12. MHO)ecTBO BemiecTBeHHbIX uucen. Dynkums. ObOmacte ee
onpenenenus. CrocoObl 3amanus. Krnaccudukamus  (yHKIUH.
[Tonsipuas cucrema koopauHat. KpuBbie B MOJSIPHBIX KOOpIUHATAX.
Monotonnsie GpyHKIUU. CII0OKHBIE U B3aUMHO-00paTHBIC (DYHKITHH.
13. Yucnosas HOCJIENOBATEILHOCTD. [Ipenen YHCJIOBOH
nocyieoBaTenbHOCTU. CXOoAsIiuecs W pacXosIIuecs 4YHCIOBBIE
MOCJIEIOBATENLHOCTH.

14.TIpenen ¢pynkiuu B Touke. OAHOCTOPOHHUE MPEENbl (PYHKITHIA.
IIpenen ¢ynkuuu B OeckoHEYHOCTU. beckoHeuHO Manble u
O0eckoHeyHO Oosbimue (GyHKIUU B To4yke. CBOMCTBA OECKOHEYHO
Manblx ¢GyHkioui. CBoiictBa mnpenenoB ¢yHkuuid. I[lpusnaku
CYIIIECTBOBaHUS MPeeioB (0 mpeaene NpoMeKyTOUYHOU QyHKINH, O
npejene MOHOTOHHOH (yHkIMK). HeonpeneaeHHOCTH U METOAbI UX
pacKpbITUs. 3aMeyaTeNnbHble TMpeleibl M CIEICTBUS U3 HUX.
CpaBHeHHEe 0€CKOHEYHO MaJbIX.

15. HenpepsiBHOCTh (YHKIMHA B TOYKE, HAa MHOXXECTBE M Ha
orpeske. Touku paspbiBa GYHKIMM H HX KJIaccHHKaIMS.
Anroput™ uccneaoBaHus (GYHKIIMH Ha HEMPEpPHIBHOCTH. [leiicTBus
HaJ HeTpEepbIBHBIMH (PyHKIUSAMU. HempepbhIBHOCTh 31€MEHTapHBIX
¢ynkuuii.  CpoiicTBa  (yHKUMH, HENpPEepbIBHBIX HA OTPE3Ke
(cymecTBOBaHME HAaWMEHBIIET0O ¥  HAWOONBIIEr0 3HAYEHUH,
OTPAaHUYEHHOCTb, CYIIIECTBOBAHHUE MPOMEXKYTOUHBIX 3HAYEHU ).

16. Onpenenenue npousBogHoi. [IponsBoaHas oT anredpandeckoit

CYMMHEI, pa3HoOCTH, MMPOU3BCACHUA n HaCTHOI'O (IJYHKI_[I/Iﬁ
HpOI/I3BO,I[HLIe CJIOKHBIX (byHKHHﬁ, 3aJaHHBIX HCABHO n
napaMETpUUICCKU.

17. luddepennman pynkuuu. CoiicTBa nepBoro nauddepeHimana.

uH(popmMaluu 1o
pa3IMYHbIM TUIIAM
3aIlIpoCcoB

VYK-1.3 Ilpu o6paboTke
MHPOPMAIUK OTINYAET
(akThl OT MHEHHIA,
MHTEpIIpETaLHiA,
OLIEHOK, (OPMUPYET
COOCTBEHHbBIE MHEHUS U
CYXJIEHMUS,
apryMEHTHPYET CBOH
BBIBOJIBI M TOUKY
3pEHHs
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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 (W) WHJIUKaTopa
OMbITa JICATENILHOCTH, XapaKTEPU3YIOIUX CGHOPMHUPOBAHHOCTD KOMIIETEHIINU
KOMIIETEHIMI B NPOIIECCE€ OCBOEHUS AUCIUIIINHBI
['eoMerprueckuii. ¥ MEXaHUYECKHM CMBICH MPOU3BOJHOW U
maddepennuana 1-ro mopsinka, UX NPUMEHEHHE B pEIICHUH
MIPUKJIAHBIX 3a]au.
18.TIpou3BoHbIE BBICIINX TOPSIAKOB (YHKIHMHA, 33JaHHBIX SBHO,
HESBHO, MapaMeTpuyecku. MeXaHWu4eCKUil CMBICI MPOU3BOIHON 2-
ro MopsJIKa.
19.TlpaBuio Jlommrans.
20. Muddepenmanst 2-ro U BBICIIINX MOPSIKOB.
HeunBapuanTtHocTs popMbl 1 depeHIInaaoB BHICIINX TOPSAIKOB.
21.YcnoBusi MOHOTOHHOCTH (DYHKIWH. DKCTpeMyMBI (YHKIHH,
HeoOxo1uMoe ycioBue. JlocTaTouHble YCIOBUS.
22. OTpICKaHNEe HAUMEHBIIEr0 M HAaMOOJBIIEro 3HAaYeHUI (QYHKITUH,
g depeHInpyeMoit Ha OTpe3Ke.
23.WccnenoBanue BBIMYKIOCTH (yHKOMUA. Touku meperuoda.
AcuMOTOTHI QYHKIIHMH.
24.TlepBooOpasnas.  Heompenenennsiit  wHTerpan.  CBolicTBa
HEOTIPEICIEHHOTO HHTerpasa. Tabnuia HHTerpaios.
25. Metombt WHTErPUPOBAHUS (HermocpeCTBEHHOE
WHTETpUPOBAHUE, HWHTETPUPOBAHHE IO YaCTIM U 3aMEHOH
MePEMEHHBIX).
26. IaTerpupoBanue parioHAIBHBIX (PYHKITHIA.
27.VIaTerpupoBanue HMppalMOHAIBHBIX (QYHKIMA (CTETICHHBIE |
TPUTOHOMETPUYECKHE MOICTAHOBKH).
28. nTerpupoBanue TPUTOHOMETPHUIECKUX GYHKITUH.
YHuBepcanpHasi TPUTOHOMETPHUUYECKasl MOJACTaHOBKA. BbipaxkeHus,
HEUHTETpUpyeMbIe B KBaIpaTypax.
29.nTerpanpHas cymma, oOIpejesieHHbId uHTerpain. dopmyna
Hprotona-JleitOnuma. CBolicTBa  ONpEAEIECHHOTO  HMHTETpasa,
Teopema cymiectBoBanus. «Teopema o cpeHem».
30. UnTerpupoBanue IO  YacTsM, 3aMeHa IEepEeMEHHOW B
onpezeneHHoOM uHTerpaie. OnpeneraeHHbI HHTETpail OT HEYETHOM
Y YeTHON (PYHKIIUU [0 CHMMETPHUYHOMY IIPOMEKYTKY.
31. HecobcTBEeHHBIE MHTETPANIBI ¢ OECKOHEUYHBIMH TpeAesiaMu U OT
HEOTPaHUYEHHBIX (QYHKIIUH.
32. Boluncnenue miomaaei miockux ¢guryp. Beruucienue AmUHbI
TYTH.

2. 2 cemecTp

1. dynkuuu JBYX JEHCTBUTENBHBIX NEPEMEHHBIX, CIOCOOBI HX
3aganud. OOnacte ompeneneHus. JIMHUM ypoBHS (GYHKIUHU JBYX
NIepEMEHHBIX.

2. IlonaTne mpenena M HEOPEPHIBHOCTH  (DYHKIUHM  JIBYX
nepeMeHHbIX. YacTHbIE TPOU3BOAHBIE IEPBOrO MOPSAKA, UX
reOMETPUYECKUI CMBICIT.

3. lonueiit  auddepenuman, ero  cBs3b € YaCTHBIMHU
npou3BOAHBIMU.  [IpuOIMKEHHBIE BBIYMCICHHS C  IOMOIIBIO
noJyiHoro Auddepenuana.

VK-1.1 Ananuszupyer
3a/1a4y, BBLAEISA €€
0a3oBbIE
COCTABJIAIOLINE,
paccMaTpHuBaeT U
NPEAJIaracT BO3MOXKHbIE
BapHAaHTHI PELLICHUS
MIOCTaBJIEHHOM 337124y,
OLICHMBAsI UX
JIOCTOMHCTBA U
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OneHouHBIE Cpe/ICTBA

TunoBble KOHTpOJbHBIE 3aJaHud M (WJIKM) UHBIE MaTepHallbl,

Ko 1 nHaumeHnoBaunue

Ne | HeoOXoauMBIe I OLIEHKM 3HAHWW, YMEHUH, HABBIKOB U (WJIN) WHJMKATOpa
OMbITa JICATENILHOCTH, XapaKTEPU3YIOIUX CGHOPMHUPOBAHHOCTD KOMIIETEHIINU
KOMIIETEHIMI B NPOIIECCE€ OCBOEHUS AUCIUIIINHBI
4. IlpousBoanble U quddepeHnnaIbl BEICIIUX NOpsakoB. Teopema HEJOCTATKH

O CMEIIaHHBIX MPOU3BOAHBIX. [luddepeHnrpoBaHue CIOKHBIX U
HESIBHBIX (DYHKITHIA.

5. KacarenbHas 10CKOCTh U HOPMaJIb K IOBEPXHOCTH.

6. OxcTtpeMyMbl (GYHKIMH JBYX TIepeMeHHBIX. Heobxomumoe
yclIOBHE IKCTpeMyMa. [locTatouHoe ycioBHUE SIKCTpeEMyMa.

7. OTpICKaHM€ HAaMMEHBIIMX M HAUOOJBIIUX 3HAUYEHUH (QYHKIHUU
JIBYX MEPEMEHHBIX.

8. 3amaum, mpuBomsAmME K TOHATHIO auddepeHnnanbHbIX
ypaBaenuii (IIY). Iopsnok 1Y, pemenue J1Y.

9. NV mnepsoro nopsaka. HaganpHble ycnoBwus, o01iee pemeHue,
yacTHoe pemeHue. 3aaada Komm. Teopema cymecTBoBaHUs U
€IMHCTBEHHOCTH pemeHnus 3amauun  Komm. ['eomerpuyeckas
uatepnperanus Y nepBoro nopsaka.

10. JIY mepBoro mopsiika C pa3felSIOMAMUCT TIePEMEHHBIMH.
Onuopoansie JIY nepBoro nopsiaka.

11. JIuneitasie /1Y nepBoro nopsaka. Ypaaenue . bepaymm.
12. JIY Broporo mopsiaka. HavansHble yciioBus, oOlee pernieHue,
yacTHoe pemenue. 3agada Komm. JIY BbICHIMX MOPSAKOB,
JOTTyCKAIOI1e TOHNKEHHE MOPAIKA.

13. Jluneitnpie omHopomubie JIY BTOoporo mopsiaka. JInHeWHO
HEe3aBHCHMBbIE U 3aBUCHMBbIE pemieHus. Omnpenenutens BpoHckoro,
€ro CBOWCTBA.

14. Teopema o ctpykrype obmero pemenus JIOAY. Otvickanue
o6mero pemenus JIOAY ¢ mocTostHHBIME KO3 PUITISHTAMU.

15. JIHY BTOpOro mopsijika C MOCTOSHHBIMU KOd((HIIueHTaMH.
Teopema o crTpykType oOmiero pemeHuds. MeTton Bapualnuu
MIPOU3BOJIbHBIX TOCTOSTHHBIX.

16. Oteickanue wyactHoro pemenus JIHAY co crnennanbHbpIM
BHUJIOM ITpaBOM yacTu. Teopema 0 HaJOKEHUU PEIICHUMN.

17. JIBoitHoi1 HHTErpa, €ero OIpEeJICIICHNUE. Teopema
CylIlecTBOBaHMS [BOWHOro wuHTerpana. CBoiicTBa, Teopema o
cpenHeM 3HaueHUU. Boruncnenue nBoitHoro unrerpania. [lepexon k
MOJISIPHBIM KoopauHataMm. [Ipunnoskenus qBOMHOTO MHTErpaa.

18. TpoliHoli wMHTerpay, e€ro ompeaeicHue, CBoHcTBA. Teopema
CYIIECTBOBaHHUS TPOMHOrO HWHTErpana. BeluncieHue TPOHHOTO
WHTETpana.

19. 3agaua o0 BBIUMCIEHMM pabOTHl NEPEMEHHON  CHJIBL
Omnpenenenne KpUBOJMHEMHOIO HHTErpajga IO KOOPAHMHATAM.
CpoiicTBa, BBIYMCIIEHUE KpHUBOJWHEHHOro wuHTrerpaita |l pona.
®opmyina ['puna.

20. YcnoBusi HE3aBUCUMOCTH KPUBOJIMHEWHOTO MHTETpaja Mo MyTH
UHTerpupoBaHus. HaxoxxneHue QyHKIUU ABYX MEPEMEHHBIX 10 €€
noJHOMY AuddepeHmany.

21. YucnoBble psabl, CXOAUMOCTb U pacxoauMocTb. Heo6xonumele
yCIOBUSL CXOAUMOCTH. ['apmoHumdeckuil psa. I'eomerpuueckas
nporpeccusi. CBOMCTBA CXOAAIIMXCS PSAOB.

VYK-1.2 Onpenenser,
UHTEPIPETUPYET U
pamKupyer
uH(popMalnIo,
TpeOyeMyto JiIst
peneHws
IMOCTaBIICHHOM 3aJ]a4H;
OCYIIIECTBIISIET TOUCK
uH(popMaluu 1o
Pa3IMYHBIM TUTIAM
3arpocoB

VK-1.3 IIpu o6paboTke
UHPOPMAIUK OTINYAET
(hakThl OT MHEHHI,
MHTEpIpETaLHil,
OIICHOK, ()OPMHpYET
COOCTBEHHbBIEC MHEHHS U
CYXJEHHUS,
apryMEHTUPYET CBOU
BBIBOJIbI U TOUKY
3peHust
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OneHouHBIE Cpe/ICTBA

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

Ko 1 nHaumeHnoBaunue
WHJIUKaTopa
KOMIIETEHIIUU

22. Psagpl ¢ TIOJOXUTEIBHBIMU dieHamu. [Ipu3HaKu CpaBHEHHUS
psanos. Ilpuznak anambepa. UnTterpansubiil npusHak Komm. Psg
Hupuxiie.

23. 3HaKkoyepeayromuecs pAIbL. [Tpuznak JleitOnuna.
AOCOI0THAs, YCIIOBHAS CXOUMOCTb.

24. Crenennble psnsl. Teopema AOens. MHTepBan u pamuyc
CXOJIMMOCTH CTENEHHOTO psiia. CBOMCTBA CyMMBI CTETIEHHOTO Ps/a:
HENPEPBIBHOCTB, MOYWIECHHOE nuddepeHnrpoBanme u
WHTETPUPOBAHHUE.

25. Pager Tetinopa m Makiopena. PasnmoskeHue 3jieMeHTapHBIX
¢byukumii B pan Teitnopa u B psag MaxnopeHa.

26. TlpunokeHue  CTENEHHBIX  PSJIOB K NPHOIMKEHHBIM
BBIYUCIICHUSIM:  pelieHne  audQepeHnnalbHbIX  ypaBHECHH,
BBIYUCIICHUE MHTETPAJIOB.

27. Tlonstne BeposATHOCTH coObITHS. Kitaccmdukarnus coOBITHI.
Anrebpa cobbiTuii. Knaccuueckoe u reoMeTpruueckoe onpesiesieHue
BeposiTHOCTH. KoMOuHaTopuka.

28. TeopeMbl CIIO)KEHUS U YMHOXXEHHUS BEPOSITHOCTEH, CIICICTBHS
W3 HUX.

29. IloBropenne wucnbiTanuii. dopmyna bepuymmu, IlyaccoHa,
JIOKaJbHasg U UHTErpalibHasi TeopeMbl MyaBpa-Jlamnnaca.

30. CnyuaifHble BENWYMHBI M 3aKOHBl WX pacIpeleieHHUs.
JluckpeTHbIE clnydaliHble BEJIMYUHBL. Pl pactipeneneHus.

31. HempepsiBHBIC CITyJaitHbIC BEJINYUHBI. DyHKIUS
pacnpesneneHus, IUIOTHOCTh pPacHpeleleHusl, UX B3aUMOCBS3b U
CBOWCTBA. BeposATHOCTh mNomnajgaHus CiIydailHOM BEJIWYUHBI Ha
JAHHBII UHTEPBAI.

32. Yucnosbie XapaKTePUCTUKHU CIIy4ailHbIX BEJINYUH.
Marematnueckoe OXUIJAHUE W €ro  CBSI3b CO  CPEIHUM
apudMeTnyecKuM (3aKoH OombImmMX yucen). Jucrnepcus u cpenHee
KBaJpaTUYECKOE OTKIIOHEHUE CIIy4aliHOW BEJIMYUHBI.

33. Pacnpenenenue Ilyaccona. bunoMuanbHOe pacmpeneneHue.

34. HopmanbHOe pacmpefiefieHue, €ro CBOMCTBa, YCJIOBHUA, IMPHU
KOTOpPBIX ~ OHO  BO3HUKaeT.  YucCIOBbIE  XapaKTEPUCTUKHU
HOpMallbHOro  3akoHa. @ynkuusa  Jlammaca.  Beruucnenue
BEPOSATHOCTH TMOMNAJaHUs CIy4yallHOM BEJIMYMHBI Ha 3aJaHHBINA
MHTEpBAJ B CIy4ae HOPMaJIbHOTO pacipeieeHusl.

35. T'enepanpHasi COBOKYMHOCTh M BBIOOPKA. BapualmoHHBINA psi.
I'uctorpamma, AMITUpUYECKast byHKIUSA pacnpeneneHus,
BBIOOPOYHOE Cpe/IHEee U IUCTIEPCHS.

36. ToueuHble OIIEHKHM HEM3BECTHBIX MAPaAMETPOB paCIpeeIICHUS
Mo  BbIOOpKE W WX  XapaKTePUCTUKH:  HECMEIICHHOCTb,
3¢ (HEeKTUBHOCTD, COCTOSTENILHOCTD.

37. UntepBanbHble  OLEHKU.  VIHTepBaJbHOE  OILICHMBAaHUE
[1apaMeTpOB HOPMAJILHOI'O PACIpEIEICHUS.
38. DnemeHTsI KOPPEIALUOHHOIO aHaiusa. JIunennblit

perpeCCI/IOHHLII‘;I aHanu3. TecHoTa CBsA3M M €€ OIEHKAa IIO
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OneHouHBIE Cpe/ICTBA

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

Ko 1 nHaumeHnoBaunue
WHJIUKaTopa
KOMIIETEHIIUU

Kodpduuuenty koppensuuu. OCHOBHBIE CBOMCTBAa PETPECCHH.
OueHKl TapaMeTpoB PErPECCHMOHHOM MOJENM 10  METOay
HaMMCHBIINX KBaApaTOB H CBOIICTBA 3THUX OIICHOK. YPaBHCHI/Iﬂ
JIMHEWHOUN PETrpeCcCum.

3aouHnas popma o0yueHusn

OneHouHbIE Cpe/ICTBA

TunoBble KOHTpOJbHBbIE 3aJaHusd M (WJIKM) UHBIE MaTepHalbl,
HEOOXOIMMbIE JUId OLICHKH 3HAHWM, yMEHUN, HaBBIKOB U (MJIN)
OMbITa JIEATENBHOCTH, XapaKTepU3YIOIMNX C(HOPMHUPOBAHHOCTh
KOMIIETEHIIUI B IPOIIECCE OCBOCHUS TUCIUIIIINHBI

Kox u HaumenoBanue
WHIAKAToOpa
KOMIIETEHIINU

1 cemecTp
1. Matpunel, aeiictBus ¢ HuMu. Ompenenutenu 2-ro u 3-TO
MTOPSKOB U UX CBOMCTBA.
2. Cucrtembl JBYX M TpeX JIMHEHHBIX YpaBHEHHH, WX peEIICHHUE.
MarpuyHas 3anuch CHCTEMBI JIMHEWHBIX ypaBHeHUM. [IpaBuiio
Kpamepa.
3. Bekropsl. JluHeliHble omepanuy Haj BEKTOpamMu. TeopeMbl O
MPOEKIMKU BEeKTOpa Ha OCh. [loHSATHE JIMHEHHOTO MPOCTPAHCTBA.
JIuneitHo He3aBUCHMBbIE BEKTOPHI. basuc. PasnoxkeHue BekTopa mo
6azucy. Koopaunatel Bekropa. Hanpasmsiomiye KOCHHYCBI U JUTHHA
BekTOpa. JIMHEWHbIe omepaluu HaJl BEKTOpaMH B KOOPJIMHATHOMN
dbopwme.
4. CxansipHOe MPOU3BEACHNE BEKTOPOB, €0 CBONCTBA, BhIPAXKEHHE
B KoopauHaTHOU ¢(opme. JyiMHa BEKTOpa M yroia MEXAy ABYMS
BEKTOpPAaMH.  YCJIOBHUE  OpPTOTOHAJIBHOCTH  JBYX  BEKTOPOB.
[IpuMeHeHne CKaJIIpHOTO MPOU3BEICHUS B PELICHUM IPUKIAIHBIX
3aza4.
5. BexTopHOe npou3BeneHe BEKTOPOB, €r0 CBOMCTBA, BBIPAKEHHE
B KoopAauHaTHON (opme. HekoTopble MpHIIOKEHUS BEKTOPHOTO
MIPOU3BEICHMUS.
6. CmemiaHHoe TMPOU3BEACHUE TpPEX BEKTOPOB, €ro CBOICTBa,
BBIpOKEHUE B KOOpIMHATHOW Qopme. [IpuMeHeHHe cMelNIaHHOTO
MIPOU3BEICHUS B PELICHUHU MTPUKIIAHBIX 3a/1a4.
7. Tlonsitue o0 ypaBHEHUU JHMHUM HA TUIOCKOCTH. DOpMbI
yYpaBHEHUsI MpPSAMOM Ha IUIOCKOCTU. YTOJI MEXIYy MNPSIMbIMHU.
VYcnoBus nmapaiebHOCTH W NEPHEHAMKYISPHOCTH  MPSMBIX.
VYpaBHeHHEe Tydyka TpsSMBIX. 3aJayd, pellaeMbleé METOJA0M
KOOpAMHAT (pacCcTOsIHUE MEXKIY IBYMs TOUKaMHU, JIeJIEHUE OTPE3Ka B
JTAHHOM OTHOILIEHUH).
8. KpuBble BTOpOro mopsijka: OKpYXHOCTb, JIIMIC, rumnepooa,
napaboJa, UX TeOMETPHUUECKUE CBONCTBA U YpaBHEHHUS.
9. VpaBHeHHMs IUIOCKOCTH B MpPOCTPAHCTBE. YTOI MEXIy
IUIOCKOCTSIMU. Y CJIOBHS MapajuIeNbHOCTU U MEPHNEHAUKYISIPHOCTH
IJI0CKOCTEN. PaccTosiHuE OT TOUKHU 10 TUIOCKOCTH.
10. YpaBHeHHs MPSMOIl B MPOCTPAHCTBE. YTOI MEXIY HPSIMBIMU.
B3aumHOe pacnosiokeHue NpsMbIX B MPOCTPAHCTBE. YTOJ MEXIY

VYK-1.1 Ananusupyer
3a7aqy, BBIICTISIS €€
0a30BEIC
COCTaBJIAIONIHE,
paccMarpuBaeT U
npeyIaracT BO3MOKHBIE
BapHAHTHI PEIICHUS
MOCTaBJICHHOM 3aJ1a4H,
OLICHMBAs UX
JIOCTOMHCTBA U
HEJIOCTaTKH

YK-1.2 Onpenenser,
UHTEPIPETUPYET U
pamKupyer
uHpopmaruto,
TpedyeMyto I
peieHusI
MOCTaBJICHHOMW 3a/1a4H;
OCYIIECTBIISIET MTOUCK
uHpopMaIuu 1o
Pa3InYHBIM TUTIAM
3aIpocoB

VK-1.3 Ilpu o6paboTke
UH(OPMALIUK OTIIYAET
(aKTel OT MHEHUH,
UHTEpIIpETaLUii,
OLIEHOK, (hopMHUpyeT
COOCTBEHHBIE MHEHUS U
CY)XJICHUS,
apryMEHTHPYET CBOU
BBIBOJIBI I TOUKY
3pEeHUs
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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 CHOPMHUPOBAHHOCTD
KOMIIETEHIIUH B IPOLIECCE OCBOCHUS JUCIUIIIINHBI

Ko 1 nHaumeHnoBaunue
WHJIUKaTopa
KOMIIETEHIIUU

IIPSIMOM U TUIOCKOCTBIO.

11. YpaBHeHHE TMOBEPXHOCTH B MpOCTpaHcTBe. Llummuapuueckue
noepxHoctu. Cdepa. Dmumncouns. 'nnepbononast. [lapabomonast.
I'eomeTpuueckue CBOKMCTBA 3TUX NMOBEPXHOCTEH, MCCIEIOBAHUE UX
(OpMBI METOZIOM CEUCHUH.

12. MHokecTBO BemlecTBeHHBIX uucell. Dynknusa. OOnacts ee
onpenenenus. Cnocobbl 3ananus. Kiaccupukanus GyHKImi.
[Monsipras cuctema koopAuHAT. KpHBhIE B OJSPHBIX KOOPAWHATAX.
MonoTtonHble pyHKINU. CIIOKHBIE U B3aUMHO-00paTHbIE (QYHKILINH.
13. Yucnosas HOCJIEA0BATEILHOCTD. [Tpenen qUCIOBOU
MocJIeI0BaTeNbHOCTU. CXOAsiuecs M pacxXoAsIIuecs YHUCIOBbIE
MIOCJIEJOBATENbHOCTH.

14.TIpenen ¢pyakiuu B Touke. OAHOCTOPOHHME TIPEebl (YHKITUH.
[Ipenen ¢yHKIMU B OECKOHEYHOCTH. bECKOHEUHO Majbie |
O0eckoHeYHO Oonbinmre (GyHKIUU B Touke. CBOICTBA OECKOHEYHO
Manbix ¢GyHkuui. CBoiicTBa mpenenoB ¢yHkumid. Ilpusnaku
CYIIECTBOBaHUS MPeeioB (0 Mpejese NpoMeKyTOUHOW QpyHKIIUH, O
npezesie MOHOTOHHOU (yHKIMK). HeompeneneHHOCTH U METOIBI UX
packpbITus. 3aMeyaTeNbHble TMpelenbl M CIEICTBUS U3 HUX.
CpaBHeHHEe 0€CKOHEYHO MallbIX.

15. HenpepsiBHOCTh (YHKIMIT B TOYKE, HAa MHOXECTBE W Ha
oTpe3ke. Touku pasppiBa (QyHKIMM W WX KIacCU(UKAIHUA.
ANTopuTM HccienoBaHus (YHKIIUM HAa HEMPEPHIBHOCTH. JlercTBus
HaJ HeTpepbIBHBIMU (PyHKIMAMU. HenpepblBHOCTh 31€MEHTapHBIX
¢byakuuii. CBoiicTBa (QYHKIMK, HENPEpPHIBHBIX HAa OTpE3Ke
(cymiecTBOBaHME HAaWMEHBIIET0 ¥  HAWOOJBLIET0 3HAYEHUH,
OTPaHUYEHHOCTD, CYIIECTBOBAHHE TPOMEKYTOUHBIX 3HAYCHU).

16. Onpenenenne npousBoaHou. [Ipon3BogHas oT anredbpandeckoin
CYMMBI, pa3HOCTH, TIPOU3BEIEHUS M  YaCTHOrO  (DYHKIIMIA.
[IpousBoaHbIE  CIOXKHBIX  (DPYHKIUH, 3aJaHHBIX HESIBHO U
napaMeTpUIECKH.

17. Auddepenuman ¢pyukuun. CoiicTBa nepsoro auddepeHmuana.
I'eomerpuueckuidi W MEXaHUYECKUH CMBICT TPOU3BOJHOU H
muddepennuana 1-ro mopsaka, UX TMPUMEHEHHE B pPEIICHUU
MIPUKJIAIHBIX 3a]1a4.

18.IIpousBoiHBIE BBICHIUX MOPSIKOB (YHKIMMA, 3aJaHHBIX SBHO,
HESIBHO, MapaMeTpudecku. MeXaHMYecKHil CMbICI MPOU3BOIHON 2-
ro HOpsIKa.

19.T1paBuno Jlonurans.

20. Muddepenmans 2-ro U BBICIIINX MOPSAIKOB.
HeunBapuantHocTh hopmbl audhepeHInanoB BEICIINX MOPSIKOB.
21.YcnoBusi MOHOTOHHOCTH (DYHKUUH. DKCTpeMyMbl (YHKIU,
Heo0xoauMoe ycinoBue. JlocTaTouHbIe YCIOBHUS.

22. OTbICKaHHE HAUMEHBILEro M HauOOJIBILIEro 3HaUeHUH QyHKIUH,
middepeHrpyemMoii Ha OTpe3Ke.

23.UccnenoBanue BBINYKIOCTH (yHKuMu. Touku mneperuoda.
AcUMITOTHI QYHKIUH.
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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, XapaKTePU3YIOIUX CHOPMHUPOBAHHOCTD KOMIETEHIIH
KOMIETEHINI B TPOIECCe OCBOCHUS AUCIUTUINHBI
24.TlepBooOpasnas. Heompenenennsiii  mHTerpan.  CBolicTBa
HEOIPEJEIIEHHOTO UHTerpaja. Tabuuia HHTerpaios.
25. Metoabl MHTErPUPOBAHUSA (HerocpeCTBEHHOE
WHTETPUPOBAHUE, WHTETPUPOBAHME TIO0 YACTSIM M  3aMEHOM
MIEPEMEHHBIX).
26. laTerpupoBanye panuoHaIbHBIX (QYHKINH.
27.VHTerpupoBaHie HMPPAalMOHANBHBIX (YHKIWN (CTENIEHHBIE U
TPUTOHOMETPHUYECKHE MOJICTAHOBKH).
28. nTerpupoBanme TPUTOHOMETPUUECKUX GyHKIMI.
VYHuBepcallbHasi TPUTOHOMETPUYECKasi MOJICTAHOBKA. BhIpaskeHws,
HEMHTETPUPYEMbIE B KBa/IpaTypax.
29.WHTerpanpHas CcymMma, OmpeneneHHb uHTerpan. dopmyna
Hrrorona-JleitOuuma. CBolicTBa  OMpeNeNeHHOTO  HWHTETpasa,
TeopemMa cyuiectBoBanus. «Teopema o cpeHem».
30. UHTCTpHpOBaHWE IO  YacTsAM, 3aMeHa TIePEMEHHOW B
omnpeaeeHHOM HHTerpaine.OnpeneneHHblid HHTErpal OT HEYETHOU
Y 9eTHOU (PYHKIIUH 110 CHMMETPUIHOMY IIPOMEKYTKY.
31.HecoOcTBeHHBIE MHTETPAIBI C OCCKOHEYHBIMH TpEeiaMi U OT
HEOI'PaHUYEHHBIX (PyHKIUN.
32. Beruncnenue 1omaei miockux ¢Guryp. Beraucnenue mivHBI
IYTH.

2. 2 cemecTp

1. ®ynkuun OBYX HEMCTBUTENBHBIX MEPEMEHHBIX, CIOCOOBI MX
3amanus. OOnactb ompeneneHus. JIuHuM ypoBHA (DYHKIUHU JIBYX

MEpPEMEHHBIX.

2. llonaTe Tpenena ©W  HENPEPBIBHOCTH  (DYHKIMH — JIBYX
nepeMeHHbIX. YacTHbIE TNPOW3BOAHBIC IEPBOTO TMOPSAKA, UX
TE€OMETPUYECKUIN CMBICIT.

3. llonuerii  nuddepennman, ero  CBI3b C  YaCTHBIMHU
MPOU3BOJHBIMU. [IpUOJIMKCHHBIC BBIYUCICHUS C  MOMOIIBIO

nosHoro nuddepennuana.

4. IlpousBoanslie U nuddepeHIraibl BRICIINX NOpsaKoB. Teopema
O CMEIIaHHBIX MPOU3BOJAHBIX. [luddepeHurpoBaHue CIOKHBIX U
HESIBHBIX (DYHKITHIL.

5. KacarenbHasi INIOCKOCTh M HOpMaJIb K IOBEPXHOCTH.

6. OxcTtpeMyMbl GYHKIMU JABYX IepeMeHHbIX. HeoOxoaumoe
ycioBHe 3KcTpeMyMa. JlocTaTouHOe yCI0BHE IKCTpEMyMa.

7. OTbICKaHME HAMMEHBIIMX W HauOOJBIIMX 3HAUYCHUH (YHKIUU
JIBYX ME€PEMEHHBIX.

8. 3anmaum, mpuBOAAIIME K TOHATHIO AuddepeHnnanbHbIX
ypaBuenuit ([Y). [opsmok Y, pemenue Y.

9. NV nepsoro nopsaka. HauanbHble ycinoBus, oOliee peuieHue,
yactHoe pemieHue. 3amaya Komm. Teopema cymiecTBoBaHMA U
€IMHCTBEHHOCTH pemieHuss 3agaun  Komm. ['eomerpuueckas
uHTepnperanus /1Y neporo nopska.

10. AY mnepBoro mopsiika € pazefsioUMMHUCA TEePEeMEHHBIMU.

VYK-1.1 Ananuzupyer
3aj1a4y, BBIICISIS e
0a3oBEIC
COCTaBJISIOIIIHE,
paccMaTpHuBaeT
npejyiaracT BO3MOYKHbBIC
BapUaHTHI PEIICHHS
ITOCTABJIEHHOM 3aJ1a4H,
OIICHHBAs HX
JIOCTOMHCTBA U
HEJIOCTATKH

VYK-1.2 Onpegenser,
UHTEPIIPETHPYET U
paHXXupyer
UH(pOpMaIIHIO,
TpeOyemyro st
peLeHus
MOCTaBJICHHON 3a7auH;
OCYILECTBIISIET MOUCK
uHpOpMaIUY IO
Pa3IUYHBIM THTIAM
3aIpocoB

YK-1.3 ITpu o6paboTke
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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 CHOPMHUPOBAHHOCTD
KOMIIETEHIIUH B IPOLIECCE OCBOCHUS JUCIUIIIINHBI

Ko 1 nHaumeHnoBaunue
WHJIUKaTopa
KOMIIETEHIIUU

Onnopoxansie 1Y nepBoro nopsika.

11. Jluneitasie /1Y nepBoro nopsnka. Ypasuenue S. bepaysmm.
12. J1IY Broporo mnopsiaka. HavansHbie yciioBus, oOlee pernieHue,
yacTHoe pemeHne. 3amada Komm. JIY BbICIIMX TOPSIIKOB,
JOTTYCKAIOLIUE IOHMUKEHHUE MOPAIKA.

13. Jluneiinpie omHOpomubie Y BTOporo mopsiaka. JlnHelHO
HE3aBUCHUMBbIEC U 3aBUCUMBIC pemieHus. Onpenenutens BpoHckoro,
€ro CBOWCTBA.

14. Teopema o crpykrype obmero pemenus JIOHY. Otbickanue
obuiero pemenus JIOAY ¢ nocTosTHHBIMU KO3 PUIIEHTaMHU.

15. JIHAY BTOporo mopsjka ¢ NOCTOSSHHBIMU KOA(p(PUIIUEHTAMU.
Teopema o crpykrype oOmero pemenus. Meroa Bapuauuu
MIPOU3BOJIbHBIX TOCTOSTHHBIX.

16. Ortpickanne uactHoro pemenus JIHY co croennaabHBIM
BHJIOM ITPaBOM 4acTH. TeopeMa 0 HaJIOKEHUN PELICHUI.

17. JIBoitHOi1 WHTETpall, €ro OIpeeIIeHuE. Teopema
CyIIECTBOBaHUs JBOMHOro HHTerpana. CBOMCTBa, TeopeMa o
CpelHEeM 3HaueHHH. Berumcnenue asoitHoro mHrerpana. [lepexon
MOJISIPHBIM KOOpAUHATaM. [IpuioxeHnst ABOMHOTO MHTErpaa.

18. TpoiiHolt wWHTerpay, €ro ompenejcHue, CBOWcTBa. Teopema
CYILIECTBOBaHUS TPOWHOrO HHTErpajga. BbluucieHne TpOHOTO
WHTETrpana.

19. 3amaya O BBIYUCICHWH pPabOTHl  TEPEMEHHOW  CHIIBL
Onpenenenue KpUBOJUMHEWHOTO MHTErpajia MO KOOPJAMHATaM.
CpoiicTBa, BbBIYMCIIEHHE KpuBOJuHEHHOro wuHrerpaia |l pona.
®opmyna ['puna.

20. YcnoBusi HE3aBUCUMOCTH KPUBOJIMHEWHOTO MHTETpaja Mo MyTu
uHTerpupoBanus. Haxoxxnenue QyHKIUU ABYX NMEPEMEHHBIX IO €€
nojHoMy auddepeHiuany.

21. YucnoBble psAbl, CXOIUMOCTh U pacxoauMocTb. Heobxoanmelie
YCIIOBHUSL CXOAMMOCTU. l'apMonmyeckuid psa. l'eomerpuueckas
nporpeccusi. CBoMCTBa CXOIAUIMXCS PAIOB.

22. Pagpl ¢ TOJOXUTENbHBIMH ujieHamu. [Ipu3Haku cpaBHEHUS
psanoB. Ilpuznak JlamamGepa. MuTerpanbubiii npuznak Komm. Psp
Hupuxie.

23. 3Hakouepenyouuecs PAJIBL. [IpuzHak JleliOHULA.
AGcouoTHAs, YCIOBHASI CXOAMMOCTb.

24. Crenennble psnel. Teopema AOGens. MHrepBanm u panuyc
CXOAMMOCTH CTENIEHHOTO psAja. CBOMCTBA CyMMBI CTENIEHHOIO PsAa:
HENPEPBIBHOCTD, MIOYJICHHOE mddepeHurpoBanue u
UHTETPUPOBAHHUE.

25. Panel Teitmopa u Makiopena. Pa3znoxxeHue 3JIeMEHTapHBIX
¢bynkuuit B psan Teitnopa u B psii MaxiopeHa.

26. IlpunoxxeHue  CTENEHHBIX  PAJOB K  HPUOIMKEHHBIM
BBIUMCIIEHUSIM:  pelleHne  Jud@epeHnranbHbIX — YpaBHEHHIH,
BBIYMCIIEHUE UHTETPAJIOB.

27. Tlonsitue BeposTHOCTH coObITHS. Kiaccudukanust coOBITHM.

MHPOPMAIUK OTINYAET
(dakThl OT MHEHHI,
MHTEpIIpETaLHil,
OLIEHOK, (OPMUPYET
COOCTBEHHbIE MHEHUS U
CYXJICHUS,
apryMEHTUPYET CBOU
BBIBOJIBI M TOUKY
3peHust
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OneHouHBIE Cpe/ICTBA

TunoBble KOHTpOJbHBIE 3aJaHud M (WJIKM) UHBIE MaTepHallbl,
Ne | HeoOXoauMBIe IS OLIEHKM 3HAHWW, YMEHUH, HABBIKOB U (WJIN)
OMbITa JICATENILHOCTH, XapaKTePU3YIOIUX CHOPMHUPOBAHHOCTD
KOMIIETEHIMI B NPOIIECCE€ OCBOEHUS AUCIUIIINHBI

Ko 1 nHaumeHnoBaunue
WHJIUKaTopa
KOMIIETEHIIUU

Anrebpa coObrTHii. Kiaccuueckoe u reoMeTpruecKoe OmnpeieieHne
BeposaTHocTH. KomOnHaTopuka.

28. Teopembl CIOXKEHUS M YyMHOXKEHUS BEPOSTHOCTEH, CIICACTBUS
U3 HUX.

29. TloBtopenne wucnbiTanuii. Popmyna bepuymm, Ilyaccona,
JIOKaJIbHAasA U UHTErpalibHasi TeopeMbl MyaBpa-Jlamnnaca.

30. CnyyaifHple BENMYMHBI W 3aKOHBI WX pacIpe/eeHusl.
JluckpeTHbIe clnydalHble BEJIUYUHBL. Pl pactipeneneHus.

31. HemnpepsiBHBIE CIIly4ailHble BEJINYMHBI. OyHKIUA
pacnpeseneHus, IUIOTHOCTh paclpeesieHusl, UX B3auMOCBSI3b U
CBOMCTBA. BeposATHOCTH mNoONagaHus CIIydaliHOW BEJIWYWHBI Ha
JTAHHBI UHTEPBAJL.

32. Yucnoseie XapaKTEePUCTUKH CITy4aiHbIX BEJIMYHH.
Marematuueckoe OXHUJAAHHE U €ro CBSI3b CO  CPETHUM
apudmernyeckuM (3aKoH OoJsiblIMX yucen). Jlucnepcust U cpenHee
KBaJPaTUYECKOE OTKIIOHEHUE CITy4allHOW BEJIMYHHBI.

33. Pacnpenenenne [Tyaccona. bBuHOMUabHOE pacrpeeneHue.

34. HopmanbHOE pacrpesieneHne, ero CBOMCTBA, YCIOBUS, TpPH
KOTOpPBIX ~ OHO  BO3HMKaeT.  UYMcIOBbIE  XapaKTEPUCTHKHU
HOpMalibHOro  3akoHa. @ynkuus  Jlammaca.  Beluncienue
BEPOSITHOCTH TOMAJaHUsl CIIy4YallHOW BEJMYMHBI Ha 3aJlaHHBINA
MHTEPBAJI B Cllydae HOPMaJIbHOTO paclpe/ieeHusl.

35. I'enepanbHass COBOKYITHOCTh M BBIOOpKa. BapuarmoHHBIN psi.
I'ucrorpamma, IMIUPHYECKas] (GyHKLUsA ~ pacnpeneneHus,
BBIOOPOYHOE CPEHEE U TUCTIEPCHSL.

36. ToueuHble OLIEHKM HEU3BECTHBIX MApPaMETPOB paclpelesIeHus
0  BBIOOPKE M  HUX  XapaKTePUCTUKU:  HECMELIEHHOCTb,
3pPEKTUBHOCTD, COCTOSTEIBHOCTb.

37. UntepBanbHble  OIEHKU.  VIHTepBagbHOE  OIICHHBAHHE
rapaMeTpoB HOPMAJILHOTO pacIpeieieHHUs.
38. DnemeHThI KOPPEISALUOHHOIO aHausa. JIuneinbIi

perpeccMOHHbI aHanu3. TecHoTa CBA3M M €€ OLIEHKa II0
koabunuenty koppensuuud. OCHOBHBIE CBOWCTBA perpeccum.
OueHkM mapaMeTpoB PErPECCMOHHOM MOJEIM 1O  METOaY
HaUMEHBIINX KBAJpPaTOB W CBOMCTBA 3TUX OLEHOK. YpaBHEHUs
JIMHEWHOM PETPECCHM.

Ilxana u KPpUTCPpUH OLICHNBAHUS OTBETA 06y11a101uer0c5{ IMPEACTABJICHBI B Ta6J'II/II_[e

I kana Kpurtepnu oneHnBaHus
Onenka 5 BCECTOPOHHEE 3HAHUE MPOrPaMMHOTO  Marepuajga MaTeMaTHUKU;
(oTIMYHO) NpaBUIbHOE TPHUMEHEHHE MaTeMaTHYeCKUX 3HAaHUW B  pPELICHUU
MPUKIIAJHBIX 3a/1a4.
Onenka 4 3HaHUE MPOTrPAMMHOI0 MaTepualla; HAIMYNE HE3HAUUTENIbHBIX OIINOOK B
(xoporo) pELIeHNH 3a]1a4; HEJOCTaTOYHOE PACKPBITHE COJEPIKAHUS BOIIPOCOB.
Onenka 3 3HAHME OCHOBHBIX MaTEMaTHYECKUX IOHATUH, METOJOB U AJITOPUTMOB,

(y,Z[OBJ'ICTBOpI/ITCJ'IBHO) JAOIIYCKacT OIINOKH Ipu UX TPpUMCHCHUMU.
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IIkana Kpurtepun onennBanus

Ounenka 2 HET 3HAHMSI OCHOBHOI'O IPOrPaMMHOIO Marepuaia, MPUHLIMIHAIbHBIC
(HEeyIOBJIETBOPUTEIILHO) | OMIMOKHU MPU OTBETE HA BONPOCHI M B PELICHUU 3aJ1ay.
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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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