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1. MIEPEYEHD
JTACIHATLIAHE,

IIVTAHUPYEMBIX
COOTHECEHHBIX C

PE3YJIbTATOB
ININIAHUPYEMbIMH

OCBOEHUA OBPA30OBATEJBHOMN MPOT'PAMMBI

1.1. Ileab ocBOEHUS M CIUATNIIUHBI

L{enpr0 OCBOEHUS JUCHHUIIIIMHBI SIBIISIETCS:
- hopMUpOBaHUE Y 00YYAIONIMXCSl YHUBEPCATBHBIX KOMIICTECHIUI, HATIPABIICHHBIX HA Pa3BUTHE

HaBbIKOB CHUCTEMHOI'0O MW KPUTHYCCKOI'O MBINIJICHUA

OBYYEHUA
PE3YJIbTATAMUA

o

u (QopmupoBaHue y OOYYAIOIIUXCS

YHUBEPCAJIbHBIX KOMIETEHIINI B 00JIaCTH YIPABJICHUSI CAMOOPTaHU3aIMel U cCaMOpa3BUTHS,
- ¢opmupoBaHre y oOy4arOMUXCs CIOCOOHOCTUUCIIONB30BAaTh HEOOXOIMMbIE MaTeMaTHYECKUE
METO/BI JUTSI PeIICHHs 33124 PO eCCHOHATBHOMN eI TETbHOCTH,
- (opmupoBanue y oOyuaromuxcsi o0menpodeccuoHalbHBIX KOMIETEHIIMM, HallpaBJIEHHbIX Ha
pa3BUTHE HaBBIKOB UCCIIEI0BATENIbCKON AESITEIbHOCTH;
- QopmupoBanue y oOydaromUXCsl CIOCOOHOCTHOCYIIECTBISATh MOUCK, KPUTHUYECKHUH aHalu3 |
CHHTE3 WH(POPMAIINHU, IPUMEHATH CHCTEMHBIH IMOIXO0/] JUTS PEIICHHSI TOCTABICHHBIX 3a/1a4.

1.2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUsI 110 JUCHHILIHHE

Kon u Kox 1 HanmeHOBaHNe HHIHKATOPA I[InannpyemMsie pe3yJbTaThl Ocuoanue (IIC)
HAHMEHOBaHHE JOCTHKEeHHSI KOMIIETEHIIUN 00yuyeHHs 110 JUCHUIIUHE * st
KOMIIeTeHIHH npod)eccuonanbfmx
KOMIICTCHIIH

VYK-1. Cnocoben NYK-1.1. OcymiecTBisieT TOUCK 3HaeT:0CHOBHBIE TIOHSATHUS

OCYIIECTBIISATh uHpOpMAaNUH (B TOM YHUCIIE C MaTEMAaTHKH; METOIbI PEIICHUS

KPUTHICCKUN aHATN3 | UCIOJIBb30BaHUEM IIUPPOBBIX 3a/a4, METOIBI COOpa, aHaIu3a U

POOIEMHBIX TEXHOJIOTHIT), HEOOXOAUMOM ISt 00paboTku nHGOpMATIH

CUTyalluii Ha OCHOBE | PEIICHMS MOCTABICHHBIX 3a1ad Ymeer:00pabaTrIBaTh

CHCTEMHOT'O MNVYK-1.2. BemoiHsgET aHanms, SKCIIEPUMEHTAIIbHBIE JaHHBIE;

MOX0/1a, CHCTEMaTH3alHI0 1 0000IIeHne COJZIepKATENEHO HHTEPIPETHPOBATH

BbIpa0aTHIBATH UH(OPMAIIUH IS PEIICHUS MOJTyYEHHBIE KOJTHMUECTBEHHBIE

CTpaTeruo AeicTBui

MOCTaBJICHHBIX 3314, B TOM YHCJIE C
UCIIOJIb30BaHUEM LI(POBBIX CPEACTB
NVYK-1.3. IIpoBOANT OIEHKY
COOBITHH, IPOLIECCOB, PE3YJILTATOB
JIeSTeIbHOCTH

pe3ynbTaThl
Baapneer: HaBBIKaMu paboTHI CO
CIIEIUAJIbHOM MaTeMaTU4eCKOU
JIUTEPaTypoit

OIIK-1. Cnocoben
MPUMEHSThH
€CTECTBEHHOHAYYHbI
eu
OOIIeHHKEHEPHbIE
3HAHUS, METO/IBI
MaTeMaTUYECKOro
aHamu3a u
MO/ICJTUPOBAHHS,
TEOPETHIECKOTO U
OKCIICPUMEHTAJIBHOT
0 HCCIICIOBAHMSI B
npodeccnoHamTbHOMI
JIESITETbHOCTH

HOIIK-1.1. [TpuMmeHseT METOIBI
MaTeMaTHYECKOr0 aHaJIn3a U
MOJICITHPOBAHUSI B
po¢eCCHOHATBHOM eI TETFHOCTH
HOIIK-1.2. [TpumeHseT METObI
TEOPETUIECKOTO H
SKCIEPUMEHTAIBHOTO

UCCIICIOBaHUS B TIPOPECCHOHATBHOM
NESITENNLHOCTH

3HaeT: OCHOBBI MATEMATHYECKOTO
aHalu3a, He0OXOAUMBIC TIPH
peureHnn mpogecCHOHaTbHBIX
3a1a4

YMeer: UCIIOIb30BaTh METO/IBI
MaTeMaTHYECKOr0 aHAJIN3a U
MOJICITAPOBAHUS JISl PEIICHUS
TeOpeTI/I‘ICCKI/IX nu HpI/IKHa,E[HI)IX
3a7a4

Baaaeer: MaTeMaTHUYECKUMH U
KOJIMYCCTBCHHBIMHU METOAaMU
peHICHI/IH THUITOBBIX
po¢eCCHOHATBHBIX 3a7a4

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOT'PAMMBI

JucuumirHa OTHOCHUTCS K 00si3aTesibHOM yacTu bioka 1. Jlucuumiansel (MOIYy/IM) TpOTrpaMMBl

Oaxanaspuata (OOmenpodecCHOHATBHBIN MOTYJIb).




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI
3.1. O0beM M CTPYKTYpPa AUCHMIIJIHHBI

OO0mas TpyAoéMKOCTh AMCIMILIUHBI COCTaBIseT 7 3.e. (252 wac.), UX pacrpeneicHue Io
BHUJIaM paboOT ¥ CeMecTpaM MpPEACTABICHO B TaOIHIIE.

Buabl yueOHBIX 3aHATHH U padoThHI 00yYaI0OIIUXCSH TpyaoeMKoOCTh, Yac
BCEro 1 cemecTp 2 cemecTp
O01as TPyA0eMKOCTh THCHMILIUHBI, Yac 252 108 144
KonTtakTHasi pa6oTa o0y4arommxcs ¢ 104 /26 48 /12 56 /14

npenogaBaresieM 110 BUAAM y4eOHbIX 3aHATHI
(Bcero), B T.4.:

3AHSATHS JIEKIHOHHOI0 THIA (JICKIIHHN) 44 /14 20/6 24/8

3aHSATHSI CEMHUHAPCKOro THna (cemunaper, | 60/ 12 2816 32/6
NPaKTHIECKUE 3aHSITHS, IPAKTHKYMBI, KOJULIOKBHYMBI
HWHBbIC aHAJIOTNYHBIC SaHHTI/Iﬂ)

J1aGopaTopHbie padoThI -/- -/- -/-
CamocTosiTeIbHasi padoTa BCEro, B T.4.: 121/213 60/92 61/121
CaMomoIroTOBKa 10 TeMaM (pasesam) TUCIUILTHHBI 121/ 183 60/ 77 61 /106
BsinonHeHe KOHTPOJIBHON PaboThl /KOHTPOIbHAS -130 -115 -/15
pabota
BsinosiHeHrE KYPCOBOTO MPOEKTa /KYPCOBOit pabOThI -/- -/- -/-
KonTpoas (4ackl Ha 3K3aMeH, 3a4€T) 27113 -14 2719
IIpoMeKyTOYHAN ATTECTANHUA 3auer JK3aMeH

JucuunnnHa peanu3yercsl MOCPEeICTBOM IPOBEICHUSI KOHTAKTHOM padOThl ¢ 00yJarouuMucs
(BKJIIOUAs MPOBEJICHHE TEKYILEro KOHTPOJIS YCIIEBAEMOCTH), CAMOCTOSITEIbHON paboThl 00yJarOLINXCs
Y IIPOMEKYTOUYHOM aTTECTALUH.

B nmporecce OCBOEHHS JUCHUIUIMHBI MOXXET HPUMEHSTHCA 3JIEKTPOHHOE OOyueHHe W
JUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.

B mporecce ocBOGHHS TUCHMILIMHBI OOydaromuecs: o0ecredeHbl JOCTYIOM K 3JIEKTPOHHOU
MH(}OpPMaLlMOHHO-00pa30BaTEeIbHON Cpeie U JIEKTPOHHO-OUOIMOTEYHBIM CHCTEMAM.




3.2. Coep:kaHue AUCHUIINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM,

1ii cemecTp

Buabl yue0HoM padoThI

Ilnannpyembre KonTakTHas pa6oTa
Pe3yJIbTATHI g
OCBOEHUS: @ % @ g o : 8 DopMBbI TEKYLIETo
KoJ g = g 2 ? 8 =: KOHTPOJISA
(opmupyemoii HanMeHoOBaHHE Pa3/IeI0B, TeM = S S x| 88 (HauMeHOBaHMe
KOMIIETEHIIHN H = ; ﬁ = = E lg OIICHOYHOI0
HHIHKATOPbI 5 g- S § ; 2 g cpeacTBa)
JOCTHKEHUS ) S ® S = >
KOMIIEeTeHIHii = é = é" g 8 =
YK-1: Tema 1Teopus npenenos: 6/2 Jexrs-
NYK-1.1- OCHOBHBIE TIOHATHS ¥ TEOPEMBI. BH3yann3alus (B
UVK-1.3; BrIunciIeHHE TIPEIenoB. T.4. B 9MOC)
OIIK-1: HenpepbIBHOCTH QYHKINH.
NOIIK-1.1 [IpakTuueckoe 3anarue Ne 1.Brraucienue npeaenos 8/2 3akperuieHue
UOIIK-1.2 GyHKIHHA. TEOPETUYECKOTO
MaTepHaia.
[Ipaktuueckoe 3anatue Ne 20cHOBHBIE BUIBI Pemenue 3amay.
HeompeIeIeHHOCTe (O -00; 17 OO) U MX Cocrasnerme
CIIPaBOYHHKOB
packpsITHE. KonTposbHble
IMpakTuaeckoe 3anatie Ne 3. HenpepbsIBHOCTB paboTE
GyHKIUH.
[paktuaeckoe 3ansatue Ne 4. [penens u
HETIPEePBIBHOCTE.
KonTponpHas pabora o teme 1.
CamocrosiTenbHas padorta 20/30 | U3yuenue
y4eOHBIX
MaTepHAIOB 110
KOHCTIEKTaM
ayIUTOPHBIX
3aHATUN U
y4eOHBIM —
METOJMYECKUM
HOCOOUSIM.
Pemenue
JIOMAITHAX
WHAWBUTYaTBHBIX
3a/1laHuil
YK-1: Tema 2.J[uddepernnanpupie 6/2 Jexuns-
NYyK-1.1 - HCUNCIICHHUS: BH3yanu3aius (B
NUYK-1.3; 1.4. B OUOC)
OIIK-1: OCHOBHBIE ITOHITHUA U TeOI?’eMBI.
MOIK-1.1 Brruncnenue npon3BoaHON.
MOTIK-1.2 Huddepennman GyHkium.
HpOI/I3BOI[HBIC BBICHIUX IMOPAIKOB.
[IpaBuio Jlonurans.
[Ipaktuaeckoe 3aasatue Ne 5. Berancinenue 8/2 3akperieHne
MIPOU3BOJHBIX CJIOKHBIX QYHKIUH TEOPETUIECKOTO
[pakruueckoe 3ansatue Ne 6 Jlorapupmraeckoe MaTepuania.
muddepenrpoBanye. Y paBHEHHE KacaTebHOM Pemenue 3amay .
KpUBOMH KoHTponbHble
[Mpaktrueckoe 3ausatre Ne 7. Jluddepeniman paboTHI.
¢yukuun. [Ipon3BoaHas BHICIINX TOPSIIKOB. CocraBieHue
ITpaBuno Jlonurans CIPaBOYHUKOB
[pakruaeckoe 3ansatue Ne 8. [ToHOE HccnenoBanme
¢ynkun. Hanbornbiiee 1 HanMeHbIee 3HAYSHUS
(YHKIIUH Ha OTpE3Ke.
CamocTosTenpHas paboTa 20/30 | Usyuenue
y4eOHBIX
MaTepHAaJIOB 110
KOHCIIEKTaM
ayJIUTOPHBIX
3aHIATUN U
y4eOHBIM —
METO/INUECKUM
MOCOOHSIM.
Pewenue

JIOMalIHUX




Bujbl yue0HoM padoThI

Ilnannpyembre KonTakTHas pagoTa
Pe3yJIbTATHI g
OCBOCHUS: @ S g o 2 & DopMbI TEKYIEro
< 2 ‘.,-é Zz & 5o
ol . = = = 5 5 3 - KOHTPOJIsI
(opmupyemoii HanMeHoOBaHHe PAa3/1eI0B, TeM = S S x| 88 (HaMMeHOBaHMe
KOMIIETeHIMH U = ; ﬁ = = E lg OLIEHOYHOTI' 0
HHIHKATOPbI 5 g- S § ; 2 g cpeacTBa)
JOCTHKEHUS ) S ® S = =
KOMIIEeTeHIHii = é = é" g 8 =
HHIUBUTYaTbHBIX
3a/1laHuil
YK-1: Tema3 VIHTErpaibHOE HCYHCIIEHHE: 6/2 Jexrs-
MYK-1.1- OCHOBHBIE OHSTHUS U TEOPEMBI. pH3yAmHBallLs (B
I/IYK-l.S; o T.4. B 9I/IOC)
OIIK-1: 3ameHna MNEPEMECHHOHN U
MOIK-1.1 WHTETPUPOBAHUS 110 YACTSM B
NOIIK-1.2 HEOIIPEACICHHOM U HEONPCACICHHOM
HMHTETpajax.
HHuTterpaibl oT pyHKITUHAOT
KBaApPaTHOro TPCXUJICHA.
HHTerpaibl oT 1poOHO - parioHaIbHBIX
GbyHKIHH.
I/IHTeraJ'IBI OT TPUI'OHOMCTPUYICCKHX
GyHKIHH.
®opmyna Herotona — Jleitbnuua.
HecoOcTBeHHBIE MHTETPAIIBI.
Ipaktudeckoe 3austie Ne 9. BeraucieHne 10/2 3akperuieHue
HEOTpeIeJIEHHOT0 HHTErpaja. 3aMeHa MepeMeHHOHN 1 TEOPETUIECKOTO
HUHTETPUPOBAHUS 110 YaCTSIM. Marepuaa.
Ipaktnueckoe 3ansrie Ne 10. HTerpuposanne Pemenne 3anau
BBIPOKCHHI, COJICPKAIIMX KBAJAPATHBIM TPEXUICH B KouTposnbHbIe
3HaAMeHaTeJIe. paboTE
[paktuueckoe 3ansatue Ne 11. . InTerpupoBanue CocraBieHue
IpOOHO-paIMOHANBEHBIX (YHKITHIA. CIPaBOYHHUKOB
[paktuaeckoe 3aaarue Ne 12.OnpeneneHHbIH
HHTErpall. . Beruncnenue miomanei.
Ipakruueckoe 3anstue Ne 13. KontpossHas paboTta
No2mo Teme 2 u 3.
CamocrosiTenpHas padorta 20/30 | Usyuenue
y4eOHBIX
MaTepHaoB 110
KOHCIIEKTaM
ayNTOPHBIX
3aHIATUN U
y4eOHBIM —
METOTHYECKUM
MOCOOHUSIM.
Pemenue
JOMAaIITHUX
I/IHllI/IBPI}lyaJ'[beIX
3aJaHuNA
YK-1: Tema 4.KoMIIJICKCHBIE YUCTIA: 2/0 Jlexuus-
NyK-1.1- JleficTBUsI HAJl KOMIUIEKCHBIMH YHCIaMH. BUsyanu3auus (B
NVYK-1.3; Pelienye KBaapaTHBIX YPABHEHUH Ha MHOKECTBE 1.4. 8 SUOC)
OIIK-1: KOMITIEKCHBIX YHCEIL.
HOIIK-1.1
UOIIK-1.2 2/0 3akperuieHue
IIpaktuaeckoe 3anarue Ne 14. Jlelictsus Han TEOPETHYECKOTO
KOMIUIEKCHBIMH YU CIIaMHU. MaTepuala.
PemieHne kBafipaTHBIX ypaBHEHUH Ha MHOXECTBE Permenne 3ana4
KOMITJIEKCHBIX YHCEI. KonrpoubHsIe
paboThI
CocrasieHue
CIIPaBOYHUKOB




Buabl yue0HoM padoThI

Ilnannpyembre KonTakTHas pagoTa
Pe3yJIbTATHI g
OCBOCHUS: @ % @ g o : s DopMbI TEKYIEro
KOJ g = g 2 ? 8 =: KOHTPOJISA
(opmupyemoii HanMeHoOBaHHe PAa3/1eI0B, TeM = S S x| 88 (HaMMeHOBaHMe
KOMIIETEHIIHN H = ; ﬁ = = E lg OIIEHOYHOI0
HHIHKATOPbI 5 g- S § ; 2 g cpeacTBa)
ROCTHAREHHS g 8 & g3 Z =
KOMIIETCHITUH q g = : fen) U
0/2 U3yuenue
CamocrosTensHas paboTa y4eOHBIX
MaTepHasoB Mo
KOHCIIEKTaM
ayANTOPHBIX
3aHIATUN U
y4eOHBIM —
METOJMYECKIM
oCcoOusIM.
Pemenue
JOMAIIHIX
HMHBHYaTbHBIX
3aJaHui
HUTOro | 20/ - 28/6 | 60/92
6
2 cemecTp
VK-1: Tema 5./Iuneiinas anre6pa: 472 Jlexums-
NYK-1.1 - JeiicTBus Haj MaTpULIAMHU. BH3YaJIH3aLus
UYK-1.3; Ornpenenureny MaTpuil. (8 T.u. B BUOC)
OIIK-1: OO6parHas MaTpula. MaTpuuHBIC ypaBHEHHUS.
NOIIK-1.1 Merton Kpamepa u meton I'aycca.
UOIIK-1.2 [IpakTuueckoe 3anarue Ne 1 [leiicTBus Han 8/2 3akperuieHue
MaTpHUIAMH. TEOPETHYECKOTO
Marepuaa.
[paktuaeckoe 3aasatue Ne 2 OnpeaenuTens MaTPHIL. Pemenue 3amay.
OO0parHas MaTpHIIa.. CocrasieHne
[paktuaeckoe 3aaaTue Ne 3 .CuctemMbl THHEHHBIX CIPaBOYHUKOB
ypaBHenuil. Meron Kpamepa KonTponbHbie
IMpaktuaeckoe 3austue Ne 4. Merox aycca. paGoTs
CamocTrosiTensHast paboTa 11/30 Wzyuenne
y4eOHBIX
MaTepHaIoB Mo
KOHCIIEKTaM
ayZNTOPHBIX
3aHATHH U
y4eOHBIM —
METOJHIECKIM
mocoousIM.
Pemenne
JIOMAIIHIX
HMHJIIBHATYaTbH
BIX 3aJaHHI
YK-1: Tema 6. BekTopHast u aHaTUTHYECKAs 412 Jlexuusa-
NYK-1.1 - FeOMETPHUH: BU3YalH3aIHs
NYK-1.3: TeficTans ; (8 T.u4. B DUOC)
T BEKTOPAMH.
OIIK-1: CkansipHOe, BEKTOPHOE, CMEIICHHOE TPOU3BEACHNSI.
HNOIIK-1.1 [psimast HA TTOCKOCTH.
HOIIK-1.2 Ipsimast ¥ TIOCKOCTh B IPOCTPAHCTBE.
KpuBsle BTOporo mopsiika.
[Mpaktuueckoe 3ansitre Ne 5. Bekropsl. CxasspHoe 6/2 3akperuieHue
NPOU3BE/ICHUE BEKTOPOB TEOPETHYECKOT0
[TpakTrueckoe 3ansatie Ne 6 BekropHoe u MaTepuana.
CMEIIICHHOE MPOU3BE/ICHUS] BEKTOPOB. Penrenue 3aqau
[TpakTrueckoe 3ansatre Ne 7. IIpsimas U IIIOCKOCTh . Konrponeusie
paboTHL.
CocrasiieHne
CIIPaBOYHUKOB
CamocrositenbHas padorta 10/30 N3yuenne
y4eOHBIX
MaTepHasoB 10
KOHCIIEKTaM




Bujbl yue0HoM padoThI

Ilnannpyembre KonTakTHas pagoTa
Pe3yJIbTATHI g
OCBOCHUS: @ % @ g o : s DopMbI TEKYIEro
KOJ g = g 2 ? 8 =: KOHTPOJISA
(opmupyemoii HanMeHoOBaHHe PAa3/1eI0B, TeM = S S x| 88 (HaMMeHOBaHMe
KOMIIETeHINH 1 = g A = = e = OIIEHOYHOTO
HHIHKATOPbI 5 g- S § ; 2 g cpeacTBa)
ROCTHAREHHS g 8 & g3 Z =
KOMIIeTeH M = = = =9 O
ayANTOPHBIX
3aHATHHA U
y4eOHBIM —
METOJUYECKUM
nocoousM.
Pemienue
JOMAIIHIX
HHIIIBHAYaJIbH
BIX 3aJaHUI
YK-1: Tema7. DYHKIUK HECKOIBLKHX 6/2 Jlexumsi-
NyK-1.1- I1EPEMCHHBIX: BHU3yaTH3aLHs
UYK-1.3; (B T.4. B DMOC)
OCHOBHBIC TTOHATHS.
OIIK-1: JIunum ypoBHs.
HOIIK-1.1 YacTHble IPOU3BOIHBIE.
HOIIK-1.2 Ipou3BogHAs 10 HAIIPABIICHHIO, IPANCHT.
DKcTpeMyM (QYHKIMU JBYX ITEPEMEHHBIX.
HawnGonbmee v HanMeHbIIee 3HaUCHUS (PYHKIIMU Ha
3aMKHYTOW OrpaHUYCHHOMN 00JIacTH..
IMpaktudeckoe 3anstie Ne 8. JIMHUM YpOBHSI. 6/2 3akperuieHue
YactHble npon3BoaHsle. [Ipon3BoaHas o TEOPETHYECKOTO
HarpasJieHHIo. ['pagneHT. MaTepHaia.
[MpakTnaeckoe 3anstre Ne 9. YacTHbIE IPOU3BOIHEIC Pemenne 3amau
BBICIIIMX HOPSIKOB. KonTposbHble
Ipakruueckoe 3ausatie Ne 10. .Haubosnbiiee u padoTsl
HaMMEHbIIIee 3HaUeHNS! (PyHKIUU IBYX TEPEMEHHBIX CocraBieHne
Ha 3aMKHYTOW OTpaHWYEeHHOH 001acTH CIPaBOYHUKOB
CamocTrosiTenbHast paboTa 15/30 Wzyuenne
y4eOHBIX
MaTepHaIoB Mo
KOHCIIEKTaM
ayZNTOPHBIX
3aHATHH U
y4eOHBIM —
METOJMIECKIM
mocoousIM.
Pemenue
JIOMAIIHIX
WHJMBUTyaJIbH
BIX 3aJJaHHH
YK-1: Tema 8 JluddepeHnnanbabie 1072 Jexuns-
NYK-1.1- . BU3yaJIH3ALHS
UYK-1.3: YpaBHCHHA. Teopml PAOOB: (8 1.4. B BUOC)
OIIK-1:
WOIK-1.1 OcHoBHEBIE TTOHATHA. 3agada Ko,
JubdepenunanbHble ypaBHEHUS! IEPBOTO MOPSIKA: C
MOIIK-1.2 pa3zeneHHBIMU TePEeMEHHBIMH, OHOPOIHBIC,
JMHeWHBIe, ypaBHEHHs1 bepHyuy.
Jluneiinbie tuddepeHnnanbHple ypaBHEHUsI BTOPOTO
TIOPS/IKa C TOCTOSHHBIMH KO3 QUIIMEeHTaMU.
OCHOBHBIE IOHSTHSL.
UncnoBsle PSB! C MTOJI0XKUTEIFHBIMHA WICHAMH.
3HaKoYepeTyIOIHeCs YHCIOBEIE PSI/IBL.
CreneHHBIE PSB! U 00IACTH UX CXOAUMOCTH.
Psnpr Teinopa u panel MaknopeHa.
12/0 3akperuieHue
IMpakrrnueckoe 3amarue Ne 11 Tuddepennmansusre TEOPETUIECKOTO
YPaBHEHUS IIEPBOTO MOPSIKA: C pa3IeNICHHBIMA MarepHaa.
MIepEMEHHBIMH, OJTHOPOJHEIE. Pemenne 3amau
[Mpakrrueckoe 3anstre Ne 12 Jlunelinsle Kontponbusle




Bujbl yue0HoM padoThI

Ilnannpyembre KonTakTHas pagoTa
Pe3yJIbTATHI g
OCBOCHUS: @ % @ g o : s DopMbI TEKYIEro
KOJ g = g 2 ? 8 =: KOHTPOJISA
(opmupyemoii HanMeHoOBaHHe PAa3/1eI0B, TeM = S S x| 88 (HaMMeHOBaHMe
KOMIIETEHIIHN H = ; ﬁ = = E lg OIIEHOYHOI0
HHIHKATOPbI 5 g- S § ; 2 g cpeacTBa)
ROCTHAREHHS g 8 & g3 Z =
KOMIIETCHITUH g g = : fen) U
T GepeHIIaTbHBIe YPaBHEHHS IIEPBOTO MOPSIIKA. paboTE
VYpasuenue bepnymu. CocraBieHue
CNPaBOYHUKOB
TIpaktuueckoe 3austue Nel3 OnHopoaHbie
nuHeitHble U depeHIanbHbIe yPaBHEHUS BTOPOTO
MIOPS/IKa C OCTOSHHBIMHU KO3 (HUITHEHTaMH.
IIpaktudeckoe 3anstue Ne 14 HeoOxoaumbrit
MIPU3HAK CXOAMMOCTH YHCIIOBOTO psifa. JlocTaTouHble
MIPU3HAKU CXOJMMOCTH 3HOKOIIOJIOKHUTEIBHOTO Psija.
IIpaxtuueckoe 3anatue Ne 15 3Hakouepenyromuecs
psnbl. AGCOIOTHAS U YCIIOBHAS CXOUMOCTh
YHCIIOBOTO Psifia.
TIpakTuueckoe 3austie Ne 16 CreneHHbie psiIbL.
PansiTeitnopa u Maknopena.
25/31 | Usyuenue
CamocrosiTenpHas padorta y4eOHBIX
MaTepHajoB M0
KOHCIIEKTaM
ayAUTOPHBIX
3aHATUN U
y4eOHBIM —
METOJMYECKUM
OCOOUIM.
Pewenue
JOMAIITHIX
HMHJIIBUIYaTbH
bIX 3aJJaHUH
UTOTO | 24/8 - 32/6 61/121




AMETOJUYECKHE YKA3AHUA [JJIs1 OBYYAIOHIUXCAIIO OCBOEHHIO
JUCIHUIIVINHBI

4.1. O01mme MeETOAMYEeCKHUE peKOMeH AU no OCBOCHHUIO JUCIUILIMHbI,
o0pa3oBaTejibHbIe TEXHOJIOTHH

JlucuuIinHa peamu3yeTcsi TOCPEJICTBOM IMPOBEIEHUsS KOHTAKTHON PabOThl ¢ 00YyJarOIIMMHUCS
(BKJIFOUAs TIPOBEJICHHUE TEKYILETO KOHTPOJISI YCIIEBAEMOCTH ), CAMOCTOSITEIIbHON paOOThI 00yUJarOIIUXCsI
U TIPOMEXKYTOYHOM aTTECTAIINH.

[Ipu mnpoBeneHWHM Y4eOHBIX 3aHATHH 10 JUCHUIUIMHE OO0ECIICYMBACTCS Pa3BUTHE Y
00y4aromuXxcsi HABBIKOB KOMAaHTHOW Pa0OThI, MEKIMYHOCTHON KOMMYHHKAIIUU, IPUHSTUSL PEIICHUH,
JTUIEPCKUX KAa4eCTB (BKIFOUAs IPOBEJCHIE HMHTEPAKTUBHBIX JICKIIHH, TPYIIOBBIX TUCKYCCHIA, POJIEBBIX
UTp, TPEHUHTOB, aHAIM3 CUTYalluii 1 MMUTAIIMOHHBIX MOJEJICH, IpernojaBaHue TUCIUIUTHHBL B (hopMme
Kypca, COCTABJICHHOTO Ha OCHOBE pE3yJIbTaTOB HAYYHBIX HUCCIICJJOBAHHM, IMPOBOJUMBIX
YHUBEPCHTETOM, B TOM YHCJIE€ C Y4YETOM PETHOHAIBHBIX OCOOCHHOCTEH MpPOodeCCHOHATBLHON
JIeSATETLHOCTH BBIITYCKHUKOB U MOTPEOHOCTEHN paboToIaTesneil).

[IpenoaBanre AUCIUIUIMHBI BEICTCS C MPUMEHEHUEM CIICAYIOIIMX BHOB 00pa30BaTeJbHBIX
TEeXHOJIOTHii:

-0aNIbHO-PEUMUH208asi MEXHOL02USL OYCHUBAHUSL,

- 9IeKMpOHHOE 0OVUeHue,

- npobemHoe odbyuenue;

- pazb0op KOHKPEMHbIX CUMYAYULL,

- unghopmayuonnvle mexnonoeuu: BigBlueButton

JlJis OLleHKHW 3HAaHWH, YMCHHI, HABBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIICTECHIIUH IIO
JTUCIUTUTMHE TIPUMEHSIETCS OaUIbHO-PEUTHUHIOBAasl CHUCTEMa KOHTPOJSI M OICHKH YCIIEBaGMOCTH
CTYICHTOB. B OCHOBY Oa/UTbHO-pPEHTHHTOBOW CHCTEMBI ITOJOXKCHBI MPHHIIUITBEI, B COOTBETCTBHH C
KOTOpbIMH ()OPMHUPOBAHUE PEHTHHTA CTYIEHTA OCYIIECTBIICTCS B XOJE TEKYIIErO KOHTPOJIS
ycrieBaeMocTH. MakcuManbHOe KOJM4ecTBo 0amioB B cemectpe — 100.

4.2.MeToau4yecKkue YyKa3aHusi Ui OOyYAIIIMXCH 1O OCBOEHHI0 JUCHHUIUIMHBI Ha
3aHATUSX JEeKIMOHHOI0 TUIIA
JlekyuonHulii Kypc npeonoiazaem cUCmemMamu3upo8aHHoe U3LONCEHUe OCHOBHBIX BONPOCO8
memMamuyecko20 Niana. B xode nexyuonnvix 3ansamuil packpwleaiomes 6a3o6vie 6ONPOCHL 8 PAMKAX
Kaxcoou memvl  oucyuniunvl. O603HAUAIOMCA KIlOUesble ACNeKMbl meM, d MAaKdHce O0elamcs
AKYEHMbL HA HAUOOLEe CLONCHBIE U BANCHBLE NOJIONCEHUSL U3YUAEMO20 MAMEPUAA.
JICKITMOHHBIE ~ 3aHATHS  TPOBOAATCS B IMOTOYHOW  QyAWTOPHH C  NPUMCHCHHEM
MyJIBTUMEAUHHOTO TPOEKTOpa B BUE yueOHoi npezenTanuu wiu B SVOC yHuBepcuTeTa.
B xo00e nexyuonnwvix 3aHamuill  peKomMeHOyemcs KOHCHeKMUposauue yYeOH020 Mamepuand.
Boszmoorcno sedenue koncnexma iekyutl 6 8uoe uHmeL1eKm-Kapm.
OmoenvHvle membvl npednazaromcs OJisi CAMOCMOAMENbHO20 U3YUeHUsl (KOHCNEeKMUPYIOMCS).
Mamepuanvr  nekyuil  AGNAIOMCS  ONOPHOU OCHOBOU OISl  NOO20MOBKU  00YYAIOWUXCA K
NPAKMUYeCKUM 3aHAMUAM / 1AO0PAMOPHLIM pabomam U BbINOJHEHUS. 3A0AHUL CAMOCMOAMENbHOU
pabomsi, a maxdce K MEPONPUAMUAM MeKYUje20 KOHMPOIs YCNe8aeMOCmu U NpPOMENCYMOUHOU
ammecmayuu no OUCYUNTUHE.
4.3. Meroanyeckue yKa3aHusi I OOYYalOIIMXCSl 1O OCBOEHHI0 JAUCHHUILUIMHBI Ha
JIaDOPaTOPHBIX PadoTaX(He npedycmMompeno YueOHbIM NIAHOM,).

4.4, Meroanyeckue yKa3aHusi Ui OO0YYalOIIMXCSl MO OCBOEHUIO JAUCHHUILUIMHBI Ha
3aHATHUAX CEMHUHAPCKOr0 TUNA/ HA MPAKTHYECKUX 3aHATHAX

Ilpaxmuueckue (cemunapckue) 3aHAmus nNPeoCcCmagisiom cobol 0emanu3ayuio J1eKYUuoHHO20
MeopemuyecKko20 Mamepuad, NPooOMcs 6 Yesx 3aKpenieHus Kypca u oXeamvléaion 6ce OCHOBHbIE
paszoenvl. OcHo6HOU (opmoll NpoBedeHuUsi CeMUHApPo8 U NPAKMUYECKUX 3aHAMUL  S6JIsencs
obcyscoenue Haubonee NPOOIEMHBIX U CIOHNCHLIX BONPOCO8 NO OMOEIbHbIM MeMaM, a MmaKice
peutenue 3a0a4 u pazoop npuMepos u CUmyayuti 8 ayOumopHuixX YClo8UsXx.

Ilpakmuueckue (cemunapckue) 3auamusi 00y4arOWUXCs 00eCneuusarm:
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- IPOBEPKY U YMOUHEHUE 3HAHULL, NOJYYEHHbIX HA TeKYUsIX,

- noJayueHue yMeHUll U HABbIKO8 COCMABIeHUsT OOKIA008 U COOOWeHUll, 00CYHCOeHUs BONPOCO8
no yuebHoMy mamepuany OUCYUNTUHDBL,

- n00BedeHUe UMo208 3aHAMUL N0 PEUMUH2080U cCUCmeMe, CO2IACHO MeXHO0SUYECKOU Kapme
OUCYUNTUHBL.

Ipaxmuueckue 3anHamus OpeaHu3yOmMcs, 8 Mmom ducie 8 hopme npaKmu4eckou no02omoeKu,
Komopasi npedycmampusaen yuacmue 00yuarowuxcs 6 GblNOJIHEHUU OMOCNIbHbIX INEMEHMOo8 pabom,
CBAZAHHBIX ¢ OYOyWell nNPohecCUOHATbHOU 0esmenlbHOCMbIO.

4.5. MeToan4yecKue YKa3aHUs M0 CAMOCTOSITEJIbHOM padoTe 00y4arouxcst

CamocrosrenbHas paboTa 06ecreunBaeT MOAr0TOBKY 00yUaroImerocs K ayAUTOPHBIM 3aHATHIM
U MEPONPHUATHUSAM TEKYIEro KOHTPOJII M MPOMEKYTOYHOW aTTECTAIlMHM O M3y4aeMOM TUCIUILUIMHE.
Pe3ynbTarel 3TOM MOATOTOBKY MPOSBIISIOTCS B aKTUBHOCTH O0YYAIOIIETOCs HA 3aHATUSX M B KA4eCTBE
BBIIOJIHEHHBIX MTPAKTUYCCKUX 3aIaHUH U APYTHX (POPM TEKYIIETO KOHTPOJIS.

CamocrosTenbHas padoTa CTyICHTOB BKJIIOYALT:

1. Uzyuenue yuebnoti aumepamypul no Kypcy.

2. Pewwenue npakmuueckux cumyayuti u 3a0ay

Iloozomoska pegpepamos

3. Pabomy c pecypcamu Unmepnem:

1. Allmath.ru [DnekTpoHHbIit pecypc] : Bcs MaTeMaTHKa B OJTHOM MeCTe. — PeKUM J0CTyma:

http://www.allmath.ru/. - 3aru. ¢ sxpana.

2.Exponenta.ru[OnektponHslii  pecypc] :o0pazoBar. MaT. caiit. — Pexum  gocrymna:
http://www.exponenta.ru/. — 3ar. ¢ skpaHa.
3. Math-Net.Ru[Onekrponnsiii  pecypc] :o0mepoc. Mar. mopral. — PexuM  JI0CTyIa:
http://www.mathnet.ru/. — 3aru. ¢ skpana.
4.ToroBele  3aaud ¥  pEIICHUA  OHJANH [DNeKTpOHHBI  pecypc]. - Pexum
nocryna:http://univer2.ru/uchebniki po matematike.htm. - 3arn. ¢ sxpana.
Pemenne  Bbicmie = MareMaTWKUM — OHJIAMH  [OnekTpoHHbI  pecypc]. -  Pexum

noctyna:http://mathserfer.com/. - 3arn. ¢ skpana

4. [To020mogKy K mecmuposanuio no memam Kypca

9. [10020mo6Ky Kk npomexcymounon ammecmayuu no Kypcy

[Ipy BBIMOJIHEHUM 3aJaHUN JJII CAMOCTOSITEIBHOM paboThl pPEKOMEHIyeTcs: MpopaboTka
MaTEpHAJIOB JIEKIUHI MO KaXKI0M MPONJIEHHON TEME, a TAK)KE N3yUYEHHUE PEKOMEHyEMOU JINTEPaTyphl.

Jns oOyyaromuxcst MO 3a04HOM ¢opme 00ydeHHs caMocTosATeNbHas paboTa sBIsSETCS
OCHOBHBIM BHJIOM Y4€OHOI 1€TEIbHOCTH.

Jns oOecrieueHHs] CaMOCTOSITENbHOW pabOThl O0YYaroIUXCs HCHOJIB3YETCS AJIEKTPOHHBIN
yaeOHbIi Kypc, coznannbii B DMMOC ynuBepcurera http://sdo.tolgas.ru/

4.6. MeTonuyeckne YyKa3aHusl Uil BBINOJHEHUSI KYPCOBOIo MpoekTa / PpadoThl(He
npeoyCcMOmMpeHo YueOHbIM NIAHOM).


http://www.allmath.ru/.%20-%20Загл
http://www.exponenta.ru/
http://www.mathnet.ru/
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5. YYEBHO-METOJAUYECKOE W WH®OPMALMOHHOE OBECIEYEHUE
JTUCHUIINHBI

5.1. IlepeyeHb OCHOBHOI W /JONOJIHUTEIbHON y4eOHOW JIMTepaTypbl, HEOOXOAMMOM JIsl
OCBOEHMS THCIMIIIHHBI

Bces nuteparypa, BKIIIOUEHHas B JaHHBIM TEpEUYeHb, MPEACTABICHA B BUJIE 3JIEKTPOHHBIX
pecypcoB B 3eKTpoHHOM OnbmmoTeke yHuBepcurera (3bC). JluTeparypa, ucmnoiab3yemMas B e4aTHOM
BUJIE, IIPEJICTaBJICHAa B Hay4YHOI OMOIMoTeKke yHUBepcuTeTa B 00beme He MeHee 0,25 3K3eMILIIpoB Ha
OJIHOTO O0yYaromerocs.

OcHoBHas JuTepaTypa:

1. Kparkuii kypc BbICIIEH MaTeMaTUKH[DIEKTPOHHBIN pecypc| : y4eb./uisi BY30B IO
HarpasjeHuto noarot. "Okxonomuka" / K. B. banaun [u ap.] ; mox odur.pen. K. B. banauna. - 2-¢ uzg.
- Jlokyment Bookread2. - M. : JamkxoB u K, 2017. - 512 c¢. - Pexum pocryma:
http://znanium.com/bookread2.php?book=415059.

2. Maremaruka B mpuMepax U 3ajadax| DIEKTPOHHBIN pecypc] : yded.mocobue it By30B
no TexH. cneuuaiabHocTsM / JI. H. XKyp6enko [u np.]. - Hokyment Bookread2. - M. : UHOPA-M,
2016. - 372 c. - Pexxum gocryma: http://znanium.com/bookread?.php?book=484735.

3.  Ilantenees, A. B. OOBIKHOBEHHBIE muddepeHnnaibHbe YpaBHEHUSI.
[TpakTukym[DneKTpoHHBII pecypc]| : ydued.mocodue s By30B 10 HalpaBiICHUSM IOJATrOT. €CTECTB.
HAyK, TEXHHUKH, UHPOpPMATUKHM MU HKOHOMUKH (kBanupukauus (ctenenp) "OakamaBp") / A. B.
[TanTenees, A. C. Alxkumona, K. A. Peibakos. - Jlokyment Bookread2. - M. : UHOPA-M, 2016. - 431 c.
- Pexxum noctyna: http://znanium.com/bookread2.php?book=549273.

4.  PyGamkwuna, E. B. Jluneitnas anreOpa. Jluaeitapie onepatopsl. KBagparndaasie GOpMBL.
KommuiekcHbie uncna[OnekTpoHHBIH pecypce]| : yueb.mocobue / E. B. Pybamkuna. - JlokymeHT
Bookread2. - M. :  HWH®PA-M, 2016. - 38 c¢. - Pexmm  mocryna:
http://znanium.com/bookread2.php?book=544419.

5. YuebHo-MeTOAMYECKOE TIocoOMe 1o auciuiuimHe "Maremaruka' [ DJIeKTpOHHBIN
pecypc] : ans TexH. Hampasiaenuid BO Y. 1 / IToBomxk. roc. yH-T cepBuca (PI'BOY BO "IIBI'YC"),
Kag. "Bseicin. marematuka" ; coct. 0. C. JlanmmoBa. - Jlokyment AdobeAcrobat. - TomesatTu :
[IBI'YC, 2018. - 926 KB, 119 c. - Pexxum nocryma: http:/elib.tolgas.ru.

6. YuebHo-MeTOAMYECKOE TIocoOMe 1o guciuiuimHe "Maremaruka' [ DIeKTpOHHBIN
pecypc] : ans TexH. Hanpasinenuid BO Y. 2 / IToBomxk. roc. yH-T cepBuca (PI'BOY BO "IIBI'YC"),
Kad. "Beicir. marematuka" ; coct. 0. C. [anunoBa. - [Joxkyment AdobeAcrobat. - TombsTTH
[IBI'YC, 2018. - 1,01 MB, 138 c. - Pexxum gocrymna: http://elib.tolgas.ru.

7. YuebHo-MeTOAMYEeCKOe TIocoOMe 1Mo auciuiuimHe "Matematuka' [ DIeKTpOHHBIM
pecypc] : ans TexH. Hanpasiaenuid BO Y. 3 / IToBomxk. roc. yH-T cepBuca (PI'BOY BO "IIBI'YC"),
Kad. "Beicir. matrematuka" ; coct. 0. C. [anunoBa. - [Joxyment AdobeAcrobat. - TombsTT
[IBI'YC, 2018. - 986 Kb, 114 c. - Pexxum mgocryma: http://elib.tolgas.ru.

8.  Ilumayes, B. C. Briciras maremaruka[ DiieKTpoHHBIH pecype] : yueo.1s By30B / B. C.
Hlunaues. - Jokyment Bookread2. - M. : UH®PA-M, 2015. - 479 c. : un. - Pexxum nocryma:
http://znanium.com/bookread2.php?book=469720.

9. IlumaweB, B. C. 3amaynuk mno BhICHIEH MaTeMaTHKe|[DNEKTPOHHBIA pecypc]
yuaeb.mocodue it By3oB / B. C. Illumaues. - 10-e m3x., crepeorun. - Jokyment Bookread2. - M. :
NH®PA-M, 2018. - 304 c. - Pexxum nocryna: http://znanium.com/bookread2.php?book=927763.

JonmosiHuTEIbHAS JIUTEPATYypa:

10. Beicmas MmaTemMaTHKa B ynpaXHeHHsX U 3afadax|Tekcr] : [yueb.mocobue ams By30B] : B
2 4. Y. 1/11 E. lasko [u ap.]. - 7-e uzn., ucnap. - M. : OHUKC [u np.], 2008. - 368 c. : .

11. Beicmas MaTemMaTHKa B ynpaXHeHUsX U 3afadax|Tekcr] : [yueb.mocobue ams By30B] : B
2 4. Y. 2 /11 E. asko [u ap.]. - 7-e uzn., ucnap. - M. : OHUKC [u np.], 2008. - 448 c. : u.

12.  Ouxos, B. ®. ®usuko-maremarndyeckue 3106l ¢ Mathcad u MHTepHET[DNeKTpOHHBII
pecype] : yueb.mocodue / B. @. Oukos, E. I1. boromonosa, JI. A. IBanos. - U3a. 2-e, ucnp. u gor. -



http://znanium.com/bookread2.php?book=415059
http://znanium.com/bookread2.php?book=484735
http://znanium.com/bookread2.php?book=549273
http://znanium.com/bookread2.php?book=544419
http://elib.tolgas.ru/
http://elib.tolgas.ru/
http://elib.tolgas.ru/
http://znanium.com/bookread2.php?book=469720
http://znanium.com/bookread2.php?book=927763
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Hoxyment Reader. - CII6. [m ap.] : Jlams, 2018. - 556 c¢. - Pexum pgocryna:
https://e.lanbook.com/reader/book/103944/#1.

13. IImckynoB, H. C. [luddepennuansHoe W HHTETpaibHOEe HCUUCTEHUsA[ TEeKCT]
yueb.mocodue ans BTy30B T. 1 / H. C. Iluckynos. - U3a. ctep. - M. : UaTerpan-IIpecc, 2007. - 415 c. :
CXEM.

14. TluckynoB, H. C. duddepenumanbHoe W HHTErpajibHoe HcUUCIeHUs[ TekcT]
yuae0.mmocodbue st BTy30B T. 2 / H. C. ITuckyHos. - U3a. crep. - M. : UaTerpan-Ilpecc, 2007. - 544 c. :
CXEM.

15. Cnaig-nexuus o NUCILUIIIINHE "MartemaTuka" o TEME "Teopust
npeaenoB" [ DneKkTpoHHbId pecypce] : miua Bcex HampaBieHuid BO / IloBomk. roc. yH-T cepBuca
(®I'OY BO '"TIBI'YC"), [Kad. "Beicii. maremaruka"] ; coct. T. B. Hukurenko. - J[okymeHT
PowerPoint. - Toaesarru : IIBTYC, 2018. - 883 Kb, 111 c.. - CD-ROM.

16. Crnaiin-nekuusa no pucnuiimee "Marematuka" mo Teme "®YHKIUM HECKOJIBKHX
nepeMeHHbIX" [ DNeKTpoHHBIA pecypc] : mana Bcex Hampasienuidi BO / TloBomk. roc. yH-T cepBuca
(®I'OY BO '"IBI'YC"), [Kad. "Beicmi. marematuka'] ; coct. 0. C. lanwioBa. - J[oKymMeHT
PowerPoint. - Tonestra : IIBI'YC, 2018. - 567 KB, 29 ¢c.. - CD-ROM.

17. Cnaiin-ipaktukym mo gucuuiuimHe "Martematuka" mo Teme "BpluncieHue JBONWHBIX
uHTErpasioB" [ DneKTpoHHbI pecypc] : ans texH. HanpasieHuit BO / IloBomk. roc. yH-T cepBuca
(®I'OY BO '"TIBI'YC"), [Kad. "Beicmi. marematuka'] ; coct. 0. C. lanwioBa. - J[okymMeHT
PowerPoint. - Tonesrru: IIBI'YC, 2017. - 378 KB, 37 c.. - CD-ROM.

Iepuoauueckas Jureparypa

Bectuuk bypsitckoro ['ocynapctBeHHoro yauBepcurera. Matemaruka, Madopmaruka
BectHuk KazaHnckoro TeXHOJIOrM4ECKOro YyHUBEPCUTETA

EcTecTBeHHbIE M1 MaTEMAaTUYECKHUE HAYKHU B COBPEMEHHOM MUPE

N3Bectus Cankt-IlerepOyprckoro rocyaapcTBEHHOTO TEXHOJIOTHYECKOTO HHCTUTYTA
MaTtemaTHuka 1 MaTeMaTHUEeCKOe MOACINPOBAHUEC

G wN R

5.2. IIpogeccuonanbHblie 0a3bl JaHHBIX, HHAOPMANMOHHO-CIIPABOYHBIC CHCTEMBbI,
HHTEePHET-Pecypcehl

1. Allmath.ru [DnexTpoHHbIi pecypc] : Bcs MaTeMaTHKa B OTHOM MecTe. — Peskum JocTyma:
http://www.allmath.ru/. - 3ar. ¢ sxpana.

2.Exponenta.ru[OnexTpoHHsii  pecypc]| :o0pazoBar. MaT. caiitT. — Pexum  jgocryna:
http://www.exponenta.ru/. — 3ari. ¢ skpaHa.

3. Math-Net.Ru[DnekTpoHnbiii  pecypc] :00mepoc. Mar. mopTral. — Pexum  jgocryna:
http://www.mathnet.ru/. — 3aru. ¢ skpaHa.

4.ToroBele  3amaud W pelleHus  OHJAWH  [DnekTpoHHBIH  pecypc]. -  Pexum
noctyna:http://univer2.ru/uchebniki po matematike.htm. - 3ar:. ¢ skpana.

5.Pemenne  BbicHIed =~ MaTeMaTUKU  OHJIAWH [DnexkTpoHHBI  pecypc]. - Pexnm

noctyna:http://mathserfer.com/. - 3aru. ¢ skpana.
6. DnekTpoHHas OubMMOTeYHass cucteMa [10BOKCKOTO TOCYIapCTBEHHOTO YHHBEPCHUTETA CepBHUCA
[DnexTpoHHbIii pecypc]. - Pexxum noctyna: http://elib.tolgas.ru/. - 3arm. ¢ sxpana.

7. DIeKTpOHHO-OMOMMOTeYHass — cucTemMa  Znanium.com[DnekTpoHHBIH  pecypc]. -  Pexum
nocryma:http://znanium.com/. — 3aru. ¢ skpaHna.
8. DnexkrpoHHO-OMONMOTeUHast cuctema JlaHp [DaeKTpoHHBIA pecypc]. - Pexum poctyna:

https://e.lanbook.com/books. - 3arux. ¢ sxpana.


https://e.lanbook.com/reader/book/103944/#1
http://www.allmath.ru/.%20-%20Загл
http://www.exponenta.ru/
http://www.mathnet.ru/
http://elib.tolgas.ru/
http://znanium.com/
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5.3. [IporpammHoe obecnieyeHune

HNudopmannonnoe obecneueHrneydeOHOronpomecca Mo JUCHHUIIMHE OCYIIECTBISETCS C
UCTIOJIb30BaHUEMCIIEAYIOIETOTIPOr PAMMHOT 000€CTICUCHHS (JIMLIEH3MOHHOTO u CBOOOIHO
PacIpoCTpaHsIEMOro), B TOM YHCJI€ 0T€4EeCTBEHHOTO IPOU3BOJICTBA!

Ne HaumeHnoBanue YciaoBus gocryna
n/n
1 MicrosoftWindows 7 U3 BHYTPCHHEI CeTH YHUBEPCHUTETA (JIMLICH3HOHHEIN TOTOBOP)
2 MicrosoftOfficeProfessionalPlus W3 BHYTPECHHEHN CETH YHUBEpCUTETA (JINIICH3HOHHBIN IOTOBOP)
3 Koncynprantllimroc 13 BHYTPEHHEH ceTH yHUBEpCcHUTeTa (JIMIICH3NOHHEIA JOTOBOP)
4 C10 MOODLE U3 11000 TOYKH, B KOTOPOM UMEETCs IOCTYII K cetr MHTEepHeT
(JIMIIeH3HOHHBII 10r0BOP)

6. OMIMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bI, HEOBXOJIAMOM 1151
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA ITIO JUCIUIIJIMHE

[Tomemenust npeAcTaBisAlOT co00i yyeOHbIE ayIUTOPUN JJISl NIPOBENEHUS YUEOHBIX 3aHATHH,
IOPEIYCMOTPEHHBIX YY€OHBIM IUIAaHOM M paboyeidl MporpaMMol JUCLUIUIMHBI, OCHAIIEHHbIE
000py/10BaHUEM M TEXHUYECKUMHU CPEICTBAMU OOyUEHUS.

3aHATUA JIEKHMOHHOIO THNA.Y4yeOHbIe ayIuTOpUU Ui 3aHATUH JIEKLMOHHOIO THIIA
YKOMILIEKTOBAaHbI MEOEINIbIO M TEXHUUYECKUMHU CPEICTBaMU O0YyUEHUs, CIIY KALUMU J1JIs1 IPEICTaBICHUS
yueOHOoIl nHpopMalK (CTallMOHAPHbIE UM NIEPEHOCHBIE HA0OPhI JEMOHCTPALIMIOHHOI'O 000PYI0BaHUS
(IpOEKTOp, IKpaH, KOMITBIOTEP/HOYTOYK), y4eOHO-HAINISIHbIC TOCOOMs (MIpPEe3eHTAlMK 10 TeMaM
JeKIMii), obecrneynBaoue TeMaTHYeCKUe WIUTIOCTPAllMM, COOTBETCTBYIOIIME NaHHOH mIporpamme
JUCIUIINHBL.

JlaGopaTopHblie padoThl (He npedycmompersl y4eOHbIM NIAHOM,).

3aHATHA CeMHMHAPCKOro THUMA.Y4eOHblE ayAUTOpPUM JUIsl 3aHATHH CEMMHApPCKOTO THIA
YKOMIUIEKTOBaHbI MEOENIbIO U TEXHUYECKUMU CPEICTBAMU 00yUeHUsI, CITY KALIUMHU JJ1s IPEACTaBICHUS
yaeOHoM nH(popmaIuu (CTalmoHapHbIEC WU TIEPEHOCHBIE HAOOPHI IEMOHCTPAIMOHHOTO 000PYA0OBaHUS
(IpoeKTOop, 3KpaH, KOMIBbIOTEP/HOYTOYK).

IIpome:xyToyHnast arrecraums. Jnd mnOpoBeIeHHs NPOMEKYTOUYHOM AaTTECTAllMM IO
JUCLUIUINHE HCIIOJIB3YIOTCS KOMIIBIOTEPHBIE KJIACCHI, OCHAILEHHBIE KOMIIBIOTEPHON TEXHHUKOH C
BO3MOXXHOCTBIO TMOJKIIOYEHHs] K ceTh HHTepHeT M oOecreyeHueM JOoCTylna B 3JIEKTPOHHYIO
UHPOPMALIMOHHO-00pa30BaTEIbHYIO  CpeAy  YHUBEpCUTeTa  W/MIM  y4yeOHble  ayJUTOpPHH,
YKOMILIEKTOBaHHbIE MEOEIIbI0 U TEXHUYECKUMU CPECTBAMH O0yUYESHHUSI.

CamocTtosiTeibHasi pa0ora. IlomemeHuss Juisi caMOCTOATENBbHOM paOOTBI  OCHAIIEHBI
KOMIIBIOTEPHOH TEXHHKOW C BO3MOYKHOCTBIO MOJAKIIOUEHHUs K ceTh «VHTepeHeT» U JOCTyloM K
AJIEKTPOHHOM  MH(pOpPMAIMOHHO-00pa3oBaTeIbHOM  cpelne  yHHMBepcureTa. [l opraHuzanuu
CaMOCTOSITENIbHON pabOThl 00yUarOIIMXCS UCTIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA,

oubnroTeka (Meamazai), UMEroIIas MecTa NIl 0OyJarolIuXxcs, OCHAIIEHHbIE KOMIBIOTEpaMU
C/IOCTYNOM K 0a3aM JaHHBIX U ceTH VIHTepHeT.

DJIeKTPOHHAas HHPOPMALMOHHO-00pa3oBaTe/IbHAsA cpena YHUBepcHTeTa
(AU OC).Kaxp1iiobyuaronniicaBTe4eHueBCEroneproaao0yueHus100eciedeHHANBU Ty ATTbHBIMHEOT D
AQHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON HH(OpMalnOHHO-00pa30BaTeIbHON Ccpelle YHUBEpPCHUTETa
(OUOC)http://sdo.tolgas.ru/uz 110060 TOUKH, B KOTOPOW HMEETCs AOCTYN K HH(OPMAIMOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTH "MHTepHeT", Kak Ha TeppUTOPUN YHUBEPCUTETA, TAK U BHE €€.

OUOC yHuBepcurera 00eCreurnBaeT:

JOCTYyNl K Y4eOHbIM IUIaHaM, pabo4yuM mporpamMmaMm JUCHHUIUIMH (Moaylsel), mporpaMmmam
NPaKTUK, OJJIEKTPOHHBIM Y4YeOHBIM M3JaHUAM U DJICKTPOHHBIM 00pa3oBaTENbHBIM pecypcam,
YKa3aHHBIM B pab04YMX MporpaMMax JUCHUIUIMH (MOJyJiel ), TporpaMMax MpaKkTHK;

(bopmMHpoOBaHKE JIEKTPOHHOTO NOPT(OINO 00yUarOIIErocs, B TOM 4YHCIe COXpaHEHHE ero padoT
Y OIICHOK 3a 3TH PabOTHI.
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B cnyuae peanuzanuu o6pazoBaTenbHON MPOrpaMMbl ¢ IPUMEHEHUEM 3JIEKTPOHHOTO 00Yy4eHHs,
JTUCTAaHIIMOHHBIX 00pa3oBarenbHBIX TexHONOorui DNOC MoMOTHUTETFHO 00ECTIEYNBALT:

¢ukcanuio xoxa oOpa3oBaTEIBLHOrO MpOIEcca, Pe3yIbTaTOB MPOMEKYTOYHOW arTecTaluu U
pe3yJIbTaTOB OCBOCHHS 00pa30BaTEIbHON IPOTPAMMBIL;

MIpOBeJIeHUE YUEOHBIX 3aHATH, MPOLIEYp OLIEHKH Pe3ylbTaTOB 00yUeHHsl, peau3alns KOTOPhIX
MPEeIyCMOTPEHAa C TMPUMEHEHHEM JJICKTPOHHOTO OOYYeHHUs, JUCTAHIIMOHHBIX 00pa3oBaTEIbHBIX
TEXHOJIOTHI;

B3aMMOJICHCTBUE MEKy YUaCTHUKAMU 00pa30BaTEIILHOTO MIPOIECCa, B TOM YMCIIE CHHXPOHHOE U
(WyIM) acCHHXPOHHOE B3aMMO/ICHCTBHS OCPEACTBOM ceTH "MHTepHeT".

7. OCOBEHHOCTH  OPI'AHM3AIIMM  OBYYEHUA A JMIO C
OI'PAHUYEHHBIMH BO3MOKHOCTAMMU 3TOPOBbSA U UHBAJINIOB

[Ipu nHeoOxomumocT pabouas HporpaMMa JUCHMIUIMHBI MOXET OBITh aJanTHpoBaHa s
obecrieyeHHss 00pa30BaTEIBLHOTO TPOIECCa WHBAIUIOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3I0pOBBsI, B TOM YHWCIIE U TUCTAaHIIMOHHOTO 0OydeHus. st aToro TpeOyercst 3asBiIeHHE CTYJCHTA
(ero 3aKOHHOTO TPEJICTABUTENS) W 3aKIIOYCHUE ICHUXOJIOT0-MEIUKO-TIEarOrHuecKod KOMHCCUU
(IIMIIK).

B ciydae HeoOXomuMOCTH, 00y4JarOIIUMCS M3 YUCIIA JIMI C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMH
310pOBbsl (IO  3asBIICHUIO OOydaromerocs) a Jjisl WHBAIAJIOB TaKKE€ B COOTBETCTBUH C
WH/IMBUYAJIbHOW MPOrpaMMOI peaOUIMTAIliy HHBAJIK]IA, MOTYT MPEIIaraThCsl CICIYIOIIUE BApUAHThI
BOCTIPHSATHS y4eOHOM MH(OPMAIHH ¢ YI€TOM UX WHAMBHIYATbHBIX MCUXO(PH3MUECKUX OCOOCHHOCTEH,
B TOM YHMCJIC C IPUMEHEHUEM AJIEKTPOHHOTO O0YUYCHHSI U IUCTAHIIMOHHBIX TEXHOJIOTHIA:

- JUI JIAL C HapyIIEHWSIMH 3PEHHS: B MEYaTHOH (QopMe yBenwmueHHBIM mpudTom; B dopme
3JIEKTPOHHOTO JOKYMEHTa; B opme aynuodaiina (mepeBo y4eOHbIX MaTepualoB B aynuodopMmar); B
nedaTHOH (Qopme Ha s3bike bpaing; wWHIUBMAYanbHBIE KOHCYJIBTAlMM C  TPUBJICYCHHEM
TUQIIOCYPIOTIEPEBOAUNKA; HHIUBUAYAIbHBIC 33/IaHUSI M KOHCYJIbTAIHH.

- JUId JIMIl C HapyUIEHUsIMH CiyXa: B IedaTHo ¢opme; B ¢popMe 3JIEKTPOHHOTO JOKYMEHTA;
BUJICOMATEpHalbl €  CYOTHTpaMHu;  HMHAWBHUIYyalbHbIE  KOHCYJIbTAllMM C  MPUBICYCHHUEM
CYpZIOTIEPEBOUMKA; WHANBUIyATbHbIEC 3aJaHUS U KOHCYJIbTAIINH.

- JUIS JIUI C HapyUICHUSIMH OMOPHO-IBUTATEIBLHOTO ammapara: B meyaTHou ¢opme; B Gopme
AIIEKTPOHHOTO IOKyMEHTa; B (hopMe ayanodaiina; HHIUBUIYaTbHbBIE 3aJaHUS U KOHCYJIbTAIlHH.
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8.OHEHOYHBIE MATEPHAJIBI (®OHA OLEHOYHBIX CPEIACTB) IS
TEKYIEI'O KOHTPOJIAA YCIIEBAEMOCTHU U ITPOMEXYTOYHOU ATTECTALIUN

8.1. Onucanme mnoka3zatejell M KpHUTEepHeB OIEHHBAHHUS KOMIETEeHUHH Ha
Pa3JIUYHBIX 3Tanax uX GopMUPOBAHNSI, ONMHCAHUE KA OLleHUBAHUS

JIJIs OLlEHKH 3HAHWH, YMEHHU, HAaBBIKOB M YPOBHS C(HOPMHUPOBAHHOCTH KOMIICTCHIIUU I10
TUCITUIIMHE TPUMEHSETCS OaTbHO-PEHTHHIOBasS CHCTEMa KOHTPOJS W OIIGHKH YCIIEBAEMOCTH
CTYICHTOB. B OCHOBY OauIbHO-pEHTHHIOBOM CHCTEMBI ITOJIOXKCHBI HMPHHIHUIBI, B COOTBETCTBHU C
KOTOPBIMH (DOPMUPOBAHHE PEUTHHTA CTYIACHTA OCYIICCTBISCTCS B XOJE TEKYIIEro KOHTPOJIS
ycneBaeMocTd. MakcumanbHOe KosmdecTBO O0amioB B cemectpe — 100.

IIkana oneHKH pe3yJabTaTOB 0CBOEHHS AU CHUIIJIMHBI, C()OPMHPOBAHHOCTH Pe3yJIbTATOB

o0yueHus
®DopMa npoBeaeHHs IIxaabl OlleHKH YPOBHS
NPOMEKYTOYHOM copMHpPOBAHHOCTH [IIka/ja oleHKH YPOBHSI OCBOEHMS TUCHUIINHBI
aTTecTalun pe3yJIbTATOB 00y4YeHusl
VYposueas mkana | 100 6ampHas 100 GanpHas 5-0anmnpHas mKama, Henug GepeHnn
OIICHKH nikana, % nikana, % nudhepeHIupoBaHHAS pOoBaHHas
KOMITIETEHIIU I OIICHKa/0at OIICHKA
3auem JIOIIOPOTOBBIN Huxe 61 Huxe 61 «HEYIIOBIICTBOPHUTEIBHOY / 2 HE 324TEHO
Oksamen TTOPOTOBEIH 61-85,9 61-69,9 «YIOBJIECTBOPUTEIHHO» / 3 3a4TEHO
70-85,9 «xopormioy / 4 3a4TEHO
TTOBBIIICHHBIH 86-100 86-100 «OTIIHYHOY / 5 3a4TEHO

Ilo umoeam mekyweu ycnegaemMocmu cmyOeHmy Modcem Oblmb 6bICMAGIeHA OYeHKA No
NPOMEICYMOYHOU ammecmayuu 6 COOMEemCcmeur 3a HAOPaHHbIMU 3a cemecmp Oariamu (no
HakonumenvbHomy petimuney).Cmyoenmam, Habpaswium 6 xode meKyuje20 KOHMpOJs YCnesaemocmu
no oucyuniune om 61 0o 100 b6annos u GLINOIHUSUIUM BCe 0OS3aMeNbHbIE BUObL 3ANIAHUPOBAHHBIX
VUeOHbIX 3aHAMUL, N0 peuleHUuro npenooasameis 6e3 NPoOXOHCOeHUsT NPOMENHCYMOYHOU ammecmayuu
BLICMABISICNCSL OYEHKA 8 COOMBEMCMBUL CO WKALOU OYEHKU Pe3yIbmMAanmos 0C80eHUsL OUCYUNTUHDL.

Pesynomam o00yuenua cuumaemcsa c@opmuposanuvim (ROGLIUIEHHDBIIL YPOGEHD), eCilu
meopemuyeckoe CoOepIcanue Kypca 0C80€HO NOTHOCMbIO, NPU YCMHbIX CODece008aHUsX CmyoeHm
ucuepnvigarouje, NoOcied08amenbHO, YemKo U J02UYecKU CMPOUHO U3ideaem YYeOHull Mamepual;
C80000HO chnpagigemcs ¢ 3a0a4amu, 6ONPOCAMU U OpyeUMU BUOAMU 3A0AHUL, MPedOVIOuUX
NpUMeHeHUs 3HAHUL, UCNONb3Yyem 6 omeeme OONONHUMENbHbIL MAmepua, 6ce npedyCcCMOmpeHHble
paboueti  yueOHOU NPOSPAMMOU 3A0AHUSL  BLINOJIHEHbL 6 COOMGEMCMEUU C YCMAHOBIEHHbIMU
mpebosanuaMu, CmyOeHm CHOCOOeH AHATUUPOBAMb NOJLYYEHHble pe3yIbmamvl,  NpOseIsem
CAMOCMOSAMENbHOCMb NPU BbINOTHEHUU 3A0AHUL, KAYECME0 UX BbINOJIHEHUS] OYEHEHO YUCIOM OANI08
om 86 0o 100, umo coomeemcmeyem NOBLILUEHHOMY YPOBHIO CEHOPMUPOBAHHOCMU De3YIbMAaAmo8
o00yuenus.

Pesynomam o0yuenus cuumaemca copmuposannvim (NOpPo2oGwvlii  ypoeeHs), eciu
meopemuyeckoe cooepicanue Kypca 0C80eHO NOJIHOCMbIO, NpU YCMHLIX c0Oece008aHUAX CMYOeHm
nOCIe008amenbHO, YemKO U JI0SUYeCKU CMPOUHO u3iazaem YYeOHbull Mamepuai, CHnpagisemcs C
3a0ayamu, 60npocamu U OpyeumMu Suoamu 3a0aHull, Mpeoyrwux npUMeHeHUs 3HAHUU, 6ce
npeodycmMompenHvle pabouell Y4eOHOU NpOpaMMOU  3A0aHUs BbINOIHEHbL 6 COOMBEMCMEUU C
YCMAHOBNIEHHBIMU MPebO8AHUAMU, CMYOEHm CHOCOOEH aHANU3UPOBAMb NOJYYEHHbIE Pe3YIbMmambl;
nposeisiem CamoCmosAmMeNbHOCMb NPU BbINOIHEHUU 3A0aHUll, KA4eCmeo UX BblNOJHEeHUS OYEHEeHO
yuciom 6annos om 61 0o 85,9, umo coomeemcmeyem NOPO2OBOMY YPOGHIO CEHOPMUPOBAHHOCTIU
pe3yIbmamos 00yueHus.

Pezynomam od0yuenus cuumaemcsa Hec)opmMupoeannvim, eciu CmyoeHm npu GblNOJHEeHUU
3a0anull He OEMOHCMpUpyem 3HAHUL YYeOHO020 Mamepudand, OONycKaem OWUOKU, HEY8ePeHHO, C
OonbuUMU  3aMPYOHEHUAMU  BbINONIHAEM 3A0AHUS, He OeMOHCmpUpyem HeobXo0uUMblX YMeHUll,
KAuecmeo 6bINOJIHEHHbIX 3A0aHULL He COOMBEemcmayem YCmaHOBIeHHbIM Mpebo8aHUiIM, KAUecmeo ux
BbINOIHEHUS OYEHEHO YUCTIOM 0aNN08 Hudce 61, umo coomeemcmeayem 00nopo2080OMY YPOBHIO.
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@®opMbI TEKYLIET0 KOHTPOJISI YCIIEBAEMOCTH
(TexHosioruyeckas Kapra 1 cemecTp AJisl CTY/IEHTOB 04YHO# GOpPMBI 00yUeHMSI)

‘I)OpMBI TEKYIero KOHTPOJIsI KomuuectBo KoymaectBo 6auioB | Makc. BO3M. KOJ-BO
KOHTPOJBHBIX 3a 1 KOHTpP.TOUKY 6aIoB
TOYCK
Koumponvnvie pabomei 2 10 20
Pewenue 3a1a4 Ha MPAKTUYECKUX 3aHATHIX 12 2 24
Jomaninue MHAMBUIYaJIbHbBIE 3a1aHUS 3 9 27
Koncmexr mekrmid. 1 10 10
CocraBieHue ClipaBOYHUKOB 1 9 0]
Tsopueckuii petimune (yuacmue 8 KOHGepeHyusx, 1 10 10
ONUMNUAOAX U M.N.)
Hononnumenvusie OaiIbl 30 AKMUBHOE U3YUEHUE OUCYUNTUHB]
u op.
HWToro no gucuuminHe 100 6aa10B

(I)OprI TEKYLIEro KOHTPOJIA YCII€BACEMOCTH
(TexHoJIOrHYecKasi KapTa 2 ceMecTp sl CTY/IEHTOB 0YHOi GopMbI 00yYeHMs)

(I)OprI TEKYIero KOHTPOJIst KomngectBo | KommuectBo 6ammoB | Makc. BO3M. KOJ-BO
KOHTPOJIBHBIX 3a | KOHTpP.TOUKY 6aioB
TOYCK
Koumponvnvie pabomei 4 2 8
Pemenue 3a1a4 Ha MPaKTUUECKUX 3aHATUAX 12 2 24
Jomalinue MHOUBUAYaAIbHBIE 3aJaHUS 4 10 40
Koncmexr mekimid. 1 10 10
CocraBieHue CripaBOYHUKOB 1 8 8
Teopueckuii petimune (yuacmue 8 KOHepeHyusx, 1 10 10
ONUMNUAOAX u m.n.)
Hononnumenvuvie Oantbl 30 aKMuUGHOE U3ydeHUue OUCYUNTUHDL
u op.
HToro no gucumniiube 100 6an10B

(I)Oprl U KPUTCPHUHU TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH

(TexHoJsIorHYecKasi kapTal cemecTp AJS CTYAEHTOB 3204HOI GopMbI 00yUeHMsT)

®opMBI TEKYIIET0 YciaoBus gomycka KonnvecTBo KonnuecTBo Makc. BO3M. KOJI-BO
KOHTPO.IsA KOHTPOJILHBIX 0asioB 3a 1 0asI0B
TOYEK KOHTP.TOYKY
KoHnTposnbHas pabora JIOITYCKAIOTCSI BCE CTYACHTBI 1 100 100
TecTupoBaHue 10 TEMaM | JIOMYCKAKOTCS BCE CTYJCHTHI 1 100 100

1,2,34

HToro nmo nucumnjauHe

100 6as10B( 6a/1IBI
onpeesOTCs Kak
cpeaHee
apudmeruyeckoe 1o
K.p. 1 TECTUPOBAHMIO)

@DopMbI U KPUTEPHH TEKYIIEr0 KOHTPOJIA YCIIEBAEMOCTH (TEXHOJIOTHYeCKasi KapTa2 ceMecTp s
CTY/ICHTOB 32049HON (popMBbI 00yUeHHUs1)

®opMBI TEKyIIEro YciaoBus gomycka KosmvecTso Kosinuecrso Makc. BO3M. KOJI-BO
KOHTPOJISt KOHTPOJIbHBIX 0aJioB 3a 1 0aJJI0B
TOYECK KOHTP.TOYKY
KonrposbHas pabora JIOIYCKAIOTCSI BCE CTYICHTBI 1 100 100
TecTupoBaHUE 10 TEMaM | JIOMYCKAIOTCS BCE CTYJCHThI 1 100 100
5,6,7,8
HToro no gucumivinHe 100 6ann0B( 6a/11B1
onpeeasoTcs Kak
cpenHee
apugMeTnyecKoe 1no
K.p. H TeCTHPOBAHHIO)
Cucrema OIlGHMBaHMS TPEACTABICHA B  JJCKTPOHHOM y4eOHOM Kypce IO  JTUCIHMILTUHE

http://sdo.tolgas.ru/.
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8.2. TumoBble KOHTPOJIbHBbIE 3a/aHus WM uHble Matepuanbl aas TEKYIIETIO
KOHTPOJIA YCIIEBAEMOCTH

8.2.1.J]lomamHue HHAMBUAYAJIbHBIE 32/IaHUS

Hust crtyneHToB ouHOW (opmbl oO0yueHHss B 1 cemecTpe NPEAyCMOTPEHBI JOMAITHHE

WHJIMBUIyaJIbHBIC 3a/1aHMUS:
Nel- «Teopust mpenenoBy.
No2-«JluddepeHnmranbHbIe UCUUCITICHUS Y.
No3-«HTerpajibHOE UCUUCITICHUE.

Crnaua moManIHUX MHIUBUAYAIBHBIX 3aJJaHU paboT MpeaycMOTpeHa Ha MPAKTUYECKIX

3aHATHUAX.

JomamHee HHANBHAYAJIbHOe 3a1aHue Ne]«Teopusi mpeneyioB».
Br160p nmapameTpoB: npenoaaBaresns 3a7aeT napaMmeTp m u3 3HaueHui 1,2,3.
[Tapametp K - HOMEp B CIIUCKE TPYIIIIbI

1. Jlokazath ucnonb3ys onpenenenus. Haiitu npenen gyHkiuu (mocneaoBaTeIbHOCTH).

mn+k m

lim =—,
n>o kn+1 Kk

limx? +kx =m? +km.

X—>m

mx? + kx +3

_ x2—(m+k)x+mk
4. lim 5

x—k X _k3
5. lim x+m—+x+k

6. Iim1—cos(mx)
x>0 1—cos(kx)

. arcsin3x
7. lim——
x—0 tgkx

. coskx . coskx
8. lim , lim :
X X x—0 X

2

. X" +3x-1
x> X + kx* +10

10. Iim(mXJrlj
kx—2

X—>0
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2X
11. Iim(er Xj

2
1 Iimn +(k.+1)n+k
x>=  n+sin(mn)

1

13. IXiLrg(1+ sin kx)mx

Haiitu Touku pa3psiBa QyHKITUN

14. y=
4 x2—k?
x—m|
15.y—X2_rnz

mx—1,mpu x <0
16. y=X—Kk,mpu 0 < X <2m
10, mpu X > 2m

JlomamHee HHAMBHUAYATbHOe 3agaHue Ne2«/IuddepeHuaTIbHbIC HCYHCTCHUD).
Bapmuanr 1.

2(3x3 +AX2 — X — 2)

1541+ X

1. Beruuciaure npou3BOAHYIO Y =

2
X X X
2.Borumcinre npou3BoaHyo Y = X —In (1+ e ) —2e ?arctge? — [arctgez j

\/§+th

2

X
5_tg X
5 95

3. Beruucnute npousBoanyo Yy = In

1
= Inarctgx

4. Beruncnaure Nponu3BOJHYIO Y = (aI’Cth)2

xarcsin x

5. BBIYHCIIUTE MPOU3BOHYIO Y = ——— + INy/1- X
V1-x?
COS X COS X
6. Beruncaure npousBoaHyw y =2 - +3-

sin® x sin? x
7. BeraucnuTe BTOPYIO MPOU3BOIHYIO 3aJaHHOM QyHKIMH ) = In (x +1+x° )

dy d%y

8. Berunciure — u Ol
X

X =coslInt

ecnu QyHKIusS Y ( X) 3aJlaHa HapaMeTpI/I‘-IeCKI/I{ int
y =sin
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9. Berunciure y'm y'' st GyHKIMH y(x) , 3aJlaHHOM HesIBHO X° + y° — JXZ +y> =0

. 1
10. Beruncnure npubamkeHHOE 3HaUeHUe (QYHKIMH B 3aJJaHHOM TOUKe X. Y = T, x=1,03
X
. et -1
11. Beraucnute npeaen GpyHkuu lim -
x=0 X —SIN X

12. IIpoBeauTe MOTHOE UCCIIEIOBAHUE 3alaHHON (DYHKIIMHU U TOCTPOIiTE ee rpaduk

y_17—x2
4x -5

13. HaliguTe HanOobIiee M1 HAMMEHbIIIee 3HaUYeHUs (PYHKITMU Ha 3aJaHHOM OTPE3Ke

y 23/2(X+2)2 (1-x)mpu x [-3;4].

JlomamHee HHAUBHAYAIbHOE 3agaHne Ne3«HTerpajibHOe HCHUCTCHH .

Yacts 1 «HeonpenenéHHblii HHTErpa»

[Mapametp k 3amaercst mpenoaaBatenem u3 3HaueHuit 4,9, 16,25.

[Tapamerp M — HOMED B CIIUCKE.

1. I d 13. IXB\/kx“ + mdx

kx+m’
dx dx
2. | ——— 14.
'f(kx+ m)“ j(x+m)|n2(x+m)

3. I(kx+ m) dx 15. j(x+k)(m+l)x dx
4. Isin(mx+ k )dx 16. Ixzsin(mx+ k )ox
5. Ik >2<dx 17. len(kx+m)dx

X* +m
6.J. dx 18. Ixcos(kx+ mdx

kx* +m

J- Xdx 19J~ (kx+m)dx
ke +m x4 2J0kx+m

dx xadx
8. | — 20.
j\/kX2+m I\/9x2+6\/Fx+m
dx mx+1
9. | — 21.
J.kaz_m Ikx+3dx



21

10. J.kxzd)im 22. J.kar T)i

11. Icos(mx—k)dx 23, jm

le m+1 24.[

(m+1)° x+m)(x+k

Yacrsb 2 «OnpenejieHHbIA HHTETPAD»
[TapameTp M 3amaercs mpenojaBaresieM U3 3HadeHuit 1,2,3.

[MTapametp k - HOMep B criucke.

1. BobryuciauThb OMMPCACIICHHBIC HHTCIPAJIbI.

1 | )
.[ i ; jsinm“x-cosxdx; Iﬂdx;
0 k+m.x 04+(k+1)
"t X 2 X+m m+1 dx
K+1) dx; dx _ o &x
_[x( +1)" dx _([merkx I1+m
2. ]Jlano:
(k+1)* d
)= | e
x4
Haiitu dCD(x).
dx

3.Haiitu miomaas Gurypsl orpaHUYeHHOMN JTMHUAMHU.
31 y=x>—mx, y=kx—mk.
e

32.y=e "', x=-m, x=m, y=0.

4.Haiitu qyivHy 1yr.

y=kx*, x=m, x=m+l.

5.BBIYMCIUTL HHTErpail. YKa3aTh CXOAUTCS JIM HECOOCTBEHHBIN HHTErpal.

T odx T R
'lf—mx2+kx’ I(k+1) dx; Ie dx;

m —00
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st ctyneHTOB 04HOW (opMbl 00yueHHsI BO 2 ceMecTpe MNPexyCMOTPEeHbI AOMAIlIHUE
HHAUBUIYAJbHbIE 32 JaHNS:

Nel «Jluneiinas anredpa

Ne2 «BekropHas u aHaIuTHYECKasi TEOMETPUI

No3 «DyHKIMHU HECKOJIBKUX TTEPEMEHHBIX»

Ned «Jludpdepenumanbupie ypaBHeHHS . Teopus psioB»

JlomamHee HHAMBHUAYATbHOeE 3ag1aHue Ned«InHeiinas aaredpa»
[Tapamerp M 3agaetcs nmpenojaBareneM u3 3HaueHuu 1,2,3.

[Tapametp k - HomMep B criucke.

1.BeImOTHUTE JEHCTBUSA HAZl MaTpUIIAMU

1 0

m 2 k -m 1
1.1. =1 k|-
-1 m O 0 %
m 2
2 —m -1 4
1.2.k - —2m-
3 1 2k

-2
13, (mk3)| 1
m
-2
14 | 1 |-(mk3)

m

m =2
2. Jlano f(x)= 4 +kA+m,A=(O J

1
3.HaI71TH‘A‘
3 -1 k%
31. A={0 m 2
4 2 -1
5 -1 0 4
0 m 1 k
32. A=
-m 0 -1 4
k o 3 2

4. Haiftu matpuily oOpaTHyto K A
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2 m —-m
A=]0 1 k

3 -1 O
5. Jlano

{3 o6 e 3

Marpuna X Heu3BeCTHA.

Pemuts MaTpUYIHBbIC YPABHCHUSI.

51. A- X =8B
52. X-A=1B
53. 4- X-B=C

6. Pemuth cucremy nHMHEWHBIX ypaBHeHUM metogoM Kpamepa.

. {40)&? + my =200
kx—y=11
kx, — X, + mx; =1
6.2. < —2X, + mx, =-10
5x, +kx; =3
7. Haiitu obmee pemenue. Mcnons3oBate Meton [aycca.
21 {xl —KkX+5%, —mx, =m+1
mx, +2X, — X; + kx, =5
X —kx, +mx; =k
72,9 2% +x, —x;=2
kx, +3x, +x;=m
8. IMeeT nu cucTemMa HEHYJIEBOE PELICHHUE.
mx, +kx, —3x; =0
2x; +x, —mx; =0

kx, +9x, +x;=0
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JlomaiHee HHAUBHAYAJIbHOE 3a7aHne NoS«BekTopHasi M aHATUTHYECKAS] TeOMeTPUI»
[TapameTpsl Mu « 3amaercs mpenojaBaTesieM U3 TaOIUIbI

Wy

&N
oy
N
w|y
oY

K - HOMep B CIIMCKE TpYIII
Yacrb 1«BekTopHasi reoMeTpusi»

1.06pa3ytoT 11 BEeKTOpa ei,e2,e3 Gasuc?

Ecnu BekTopa €1,€2,e3 00pa3ytoT 6a3uc, HailTh KOOpauHAThI BekTopa b B aTOM Gasuce.

e =(0,-m,7),e2 =(k,1,—1),es =(m,0,k),b =(k(m+7),7-m,k*)

2.BeKTOphL €1 U €2 00pasyroT 6asuc ua; = me; +kez, az =e1—e,, b=3me: —2ke, .Jlokasars

9TO BEKTOpa a1 M a2 00pasyiot 6asuc. Haiitu koopauHaTel BekTopa b B 6asuce ai,az .

3.Jlano A(O,m, k), B(k,—l, m). Haiitu xoopauHatel Toukn P Ha otpeske AB, eciu

AP:PB=5:m.

4.Jlanbl KOOpAMHATHI BepIInH TpeyronsHuka ABC ;
A(0.m,—k),B(k,0,10),C(m,k,0)

Haitu:

1. Touky nepeceuenus meauan Tpeyroiabauka ABC ;
2. /InuHy MenuaHbl, OMYUIEHHON U3 BEPIIUHbBI A ;

3.I1nomans Tpeyronsauka ABC ;

4.ITpoekiuio BEKTOpa AB Ha AC .

5.JlaHO ‘el‘ =m, ‘ez‘ =1 eener=q
Haittu:
1.CxansipHOE IPOM3BEICHNE BEKTOPOB a=Me1 —€2 u a2 =€ +Kez;

2./InuHy BeKkTopa d=me:—e;;

3.Ilnomaae napasienorpaMma, OCTPOSHHOTO Ha BEKTOpax a1 =Me —€2 u a2 = €1 +Ke
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6 TIpu kakux 3Hauenusx ¢ Bekropa a =(k,c,m), b= (c,1,m) mepreHIuKyIAPHEI?
7.TIpH KaKuX 3HAYCHHSX C BEKTOpA a = (k,c), b= (¢, m) mapasenbHbI?
8. Jlano a=Kki+ j—k, b=—i+mj+2k, c=mi+8k
Haiitu:
1.CmelieHHOE ITPOU3BEAECHNUE BEKTOPOB a,buc;
2.BeKTOpHOE POM3BEICHHE BEKTOPOB a 1 b ;
3.IIpoekuuto BeKTOpa buac.
9.Haiiti 06beM tupamubl, ecian ABCD A(O, m, —k), B(k, 0,10), C (m, k,O), D(O,l, m) .

YacTth 2 «KAHAJIUTHYECKAN reoMeTrpus»

1. Halinure yron Mexay IIIOCKOCTSIMH O H O, .
o, :X+2y—-2+1=0;0,;y+3z-1=0
2.Hanummute ypaBHEHHUE TIJIOCKOCTH, MPOXOAIICH uepe3 TOUKy P 1 mapauienbHoi

TIIIOCKOCTH OL.
P(2,51),0:3x+y-2z-1=0
3.Haiigute paccrosaue ot Toukn M 10 mnockoern o M (3;,0;-3),a:2x—y—z=1

4. HanmmmTe ypaBHEHHE TUIOCKOCTH, KOTOpasi MPoXoauT yepe3 ocb OX u Touky M (0; -2; 3)

S.HpHMaH 3aJaHa O6H_II/IM YpaBHCHHEM. Hanuninre ee kKaHOHUYECKUE U napaMCeTpUICCKUC

YpaBHEHUS.

X—2y+32-4=0
3X+2y-52-4=0

6.Hanmumure kaHOHUYECKUE YpaBHEHUsI IPSAMOM, poxo e yepes3 Touku A u B .
BrlisicHuTe, neXAT 1 Touka P HA 3TOW MIPSIMOM. A(ZL' 2 2), B(O; 4, —4), P (3; L 2)

7.Hanummnre KaHOHMYECKUE YPABHEHUSI IPSMON, TPOXOASIIEH yepe3 TOUKy A u
neprenukysiproii mockoctn o A(L2;3),00:3x—2y—z2-3=0

8.Haiiqure TouKy mepecedeHus npsiMoit | 1 mmockocTu o

X=2 y-2 1-4
2 1

;o X+3y+52-42=0

9.HpI/IBC,Z[I/ITC YpaBHCHHUC KpI/IBOI>'I BTOPOTIO MOpAJAKa K KAHOHUYCCKOMY BUIY U HOCTpOﬁTC cc.

VYkaxkuTe KOOpAUHATHI BepIIMH, (hoKycoB. Hanumure ypaBHeHNE TUPEKTPUCH] U aCUMIITOT, €CJIK OHU

ecTh. BBIUHCIIHTE IKCIEHTPUCUTET KpHBOiL. 4X% + Yy —8X + 4y =0
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10.Hanumure ypaBHEHUE NPSAMBIX, IPOXOAAIINX Yyepe3 TOUKy M , 0JJHa U3 KOTOPBIX

nmapaUienbHa, a Apyras - MepIeHIUKyISPHa 3a1aHHoi npsivoit |. M (-2;1),1:3x—2y+12=0

11.Hanumure ypaBHEHUE NPSAMOI, KOTOpask IPOXOAUT Yepe3 TouKy M U uepe3 TOuKy

nepeceyeHust npsmeIx |, u l,.

M(L-2);L :2x—y-1=0;l,:x+3y—-4=0

12 Haiiyure paccrosuue ot Touku P o mpsamoii 1. P(2;2),1: %2 = yTJrl

13.B tpeyronbparke ABC cocTaBbTe ypaBHECHUS:
1) croponsr BC;
2) BBICOTHI, OIYILEHHOW U3 BepiinHbl A Ha ctopony BC;

3) MeauaHbl, MPOBeACHHOM 13 BepmuHbl C .

A(-3;3),B(5;1),C(6;-2)

I[OMaIIIHee HHAUBUAYAJIBbHOC 3a/I1aHUC MG(((DyHKHI/II/I HECKOJBKHUX MMEPEMEHHBIX»

n 4 m !
SZ+ 7 =

X

[Tapametp m 3agaercs npenojaBaTeseM U3 3HaYeHUH 2, 3,5
[Tapametrp 71 - HOMEp B CIIMCKE TPYIIIIBL.

1.HaiiTu yacTHbIE IPOU3BOIHBIE IEPBOTO U BTOPOTO MOPSAKOB (PYHKIIMM
11.Z=(x—m)y" +x"(y +n) +mn

12.Z=y*-e™

2.Haiitn d Z nna pynxupu Z = Sinz(mx2 — nyz)

3.Ilokazats, uro pyHKUUSA £ = yln(mx2 — nyz) YIIOBJIETBOPSIET YPABHEHUIO

mZ
y oy
4 Haiiti Touku 2kcTpeMymMa Z = MX* + Xy +Nny* —2mx +y
5. s pyskiun £ = ln(mx2 + nyz) B TOKE A(— n, m) HAWTH TPAIUEHT U TPOU3BOIHYIO

- >

110 HANPABJIEHHUIO € = ML — 1 ]

6. Haiitu HanGombIliee 1 HaMMEHbIIIee 3HaUeHUE (PyHKIUH

Z =4x* + y* —4mx — 2ny + m> + h” B o6nacTu, 3a1aHHON HePaBEHCTBAMM

x20,nmx—my<0,x+y—-m—n<0.
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JlomamHee uHAUBHAYaIbHOE 3a1aHue No/«/Inddepennuanbubie ypapuenus . Teopusi psiioB»
Yacmp 1 «ludpepenunaibHbie ypaBHEHHD)
[Tapametp m 3agaercs mpenogaBaTeneM U3 3HaUYeHUH 2, 4,6

[Tapametp K - HOMEp B CITHCKE TPYIIIIBI

1. Pemuts 3anauy Ko
y”+(1—m—2k)y'+(k2 +(m—1)k—m)y =0 y(0)=k, y'(0)=
2. Pemiuth ypaBHEHUE
y”+2(m—k)y’+(k—m)2 y=0
3. Pemuth ypaBHEHUE
y”—2ky’—(k2 +m2)y:0

4. Peuth ypaBHEHUE

m’y” +k’*y =0

5. Haiitu ob1uee peuieHue
xy'—y= m(x3 +(k +1)x2)emx
6. Haiitu ob6miee pereHue

,  mx—ky
X+Yy

7. Pemnts 3amauy Komm
y” =sin(mx)+cos(kx)  y(0)=m, y'(0)=k
8. Pemuth ypaBHEHHE
sin? (mx)dy + (k +my)dx =0
Yacte Ne2 «Teopus psagos»
[Tapametp m 3agaercs npenojaBaTeneM U3 3HaYeHUH 2, 3, 6

[Tapametp K - HOMEp B CITHCKE TPYIIIBI

1.Haiitu cymmy psana

0 n
Z m
~\k+6
2.Haiitn yactuuHbie cyMMBbI ¢ 1 10 4 114 psana.

= N+m
Z2”+k

n=1

Cxoautest 1 3TOT psa?

3. BemmomHseTcs 11 He0OX0IUMBIN TTPU3HAK CXOAUMOCTH 1S psiga? CXOMUTCS JTU PSI.

mn+1 . -
)Zk +k’ z

:1 n+m n+k
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4. Cxoautcs nu psn?

Jnist pSoB K, 3 OINPENEIUTh UMEET JIM MECTO aOCOJIIOTHAS MITH YCIIOBHASA CXOAMMOCTD?

2. n" +mn = k+n
Z;‘n +3mn’ '
1
. sm—
Z:; r)ann n+k)
mn+3 )
)Z kn+1’ )
)n+1\/ﬁ
)Zmn+k )nz_ll kn™ +1

5.Haiitu 00macTh CXOOUMOCTH psfa.
e} m n 0 Xn

a) — | x"; 0))) ——;
nz_;‘( k j nZ:; m" +k"

2 x+m

B)Z

6.Paznoxuth QyHKIHIO.

f

< n? +kn+m

—~~

X) = X" +mMx® + kx* + 2mx +1 B psx Teiinopa B OKPECTHOCTH TOUKH X, = M

7.Paznoxuts B paa MakiopeHa QyHKIHIO.

a)y=e™"; 6)y = X" sinkx;

B) Y =X""In(1+kx).

8.HaliTu nepBble YeThIpE WICHA PA3JIOKEHUs B psif Telnopa 1o cTeneHsaM (X - m) peleHus

3amaun Komm y' = my + kx®,

8.2.2.BapuaHT KOHTPOJIbHOI padoThI VISl CTY€HTOB 3204HOM (popMBbI 00yUeHHS.
Howmep BapuanTa onpeaenseTcs 1o nocieanei nudpe JoruHa (O —10,1->12—> 2) .
3anucaTh yCcIOBHSA 33jlauy, pEIIUTh €€ U 3anucaTh oTBeT. [Ipu permenuu tpedyercs
IPUBOJUTH 00bsICHEHUS. Bece BBOAMMBIE COOBITHS U ClTydaiiHble BETUYMHBI JOJKHBI ObITh OIMCAHBI.
Ha tutynbHOM nucte 0053aTenbHO yKa3aTh AUCHUILIMHY, TPYIIY, (.1.0., HOMEp 3a4eTKH.

IIpumepHBI BADHAHT KOHTPOJILHOM padoTsl 1 cemecTtp.

1. Haiitu ipeaensr:
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. sin8 x tg2x
lim————|
x>0 1—c0s10x

o x+1Y
lim )
H°°(10+ xj

2. Haiitn mpou3BOaHYIO (YHKIUU

.3
y =arcsin—,
X

sin2x

y=(cosx)" ",
5

e

3. [IpoBectu nomaHOE uccienoBaHue PyHKIIUUA U TOCTPOUTH Tpaduk Y =

3

x* -1

4. HaiiTi MHTETpabl:

z
j‘. dx
5 3sin? x+5¢c08° X |

IIpumepHBIii BADHAHT KOHTPOJILHOM padoThI 2 ceMecTp.

3 0 7
1.Beraucauth onpeaenurens -5 1 -2
0 3 -6

1 -8
9 7 -1
2.HaiiTu npoun3BeneHNe MaTpHII 0 | 0 4 9]
-3 4

N

2 -1 -4 -3
. 0 0 0 0

.DBIYUCIIUTH PAHT MaTPUIIbI
Cme p put 1 4 -2 0

-4 2 8 6
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4 Pemuth cuctemy Merogom Kpamepa.
2X, + 3X,— X3 =5
X, + 95X, — 4x,=-1
6X, — 2X,+ X;=5
5.1ansr Bepmuasl A(5; 3), B(-11; -9), C(-4; 15) tpeyronsauka ABC. Tpebyercs HaiiTu:
a) ypaBHEHHUE U JJIMHY CTOPOH TpeyroiabHuka A B u B C;
0) xocunyc yria B;
6.BerauciuTh MI0MIa1h TPEYTOAbHHUKA, TOCTPOECHHOTO Ha BekTtopax a (1;2; 3) u 6 (-1; 3;
2)
7. Bpruucnure ckansipHOE IPOU3BEIEHUE BEKTOPOB a —2a-bn c;=-a+3b.
a{-2;11},b{3;-2;4}
8.IlpuBenuTe ypaBHEHHE KPUBOM BTOPOTO MOPSIKA K KAHOHUYECKOMY BHIY. Y KQKUTE
KOOPJIUHATHI BepIluH, pokycoB. Hanummre ypaBHeHHE JUPEKTPUCH] U ACUMITOT, €CITU OHU
ecTh. BBIUUCIIHTE SKCLIEHTPUCUTET KpUBOH. 4X° +y° —8X+4y =0
9.Haiitu dz
z=y’5
10.MccnenoBaTh Ha SKCTPEMYM Z = 2X° +6Xy +5y* +14x + 22y

2
0
11.WccnenoBarh CXOAMMOCTh YHUCIIOBOTO psijia ) ——

3"

12. UccnenoBaTh CXOAMMOCTH YHUCIOBOTO psia Z—

1\ N+8+6
0 n5_n

13. I/ICCJ'IGI[OBaTB a6COJ'IIOTHy10 " YCJIIOBHYIO CXOJUMOCTDb YHUCJIOBOT'O psAda Z(—l) 2n
n=1

14. Paznoxuts dynximio B psix Teitnopa mo cremensm (X—X,): y =In(5x+3), x, =1

15.Haiitu obiee pemenue nuddepeHnnaibHOro ypaBHeHHs IEpBOro nopsiaka ¢
pa3ieNsIoIUMUCS TepeMEeHHbIMU X — Yy’ =1

16. Haiitn oOmiee permrenue nudGepeHnaaIbHOT0 YpaBHEHUS BBICIIETO TIOPSIIKA:

y" =sinx

8.3. TunoBble 3a1aHUS K MPAKTHYECKUM (CEMUHAPCKHUM) 3aHATUSAM.
8.3.1I1.1aHbl MpoBeIeHUs MPAKTHYEeCKUX 3aHATHIL.OuHas ¢opma o0ydeHus .
1 cemecTp.
IIpakTnyeckoe 3ansaTue Ne 1

1.PaboTa ¢ NEKIIMOHHBIM MaTEepHajIoM : BeIuncIeHe PeaesioB MOCIE0BATENbHOCTH U (DYHKIIHH. .
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2.CocTraBieHue CIIpaBOYHOI0 MaTepHara.

3.Pemenue 3amau
IIpakTnyeckoe 3ansitue Ne 2.

1.PaGora ¢ ieKIOHHBIM MaTepuaaoM: Buabl HeonpeneIeHHOCTEN U PaCKPBITUE HX.

2.CocTaBieHue CIpPaBOYHOIO MaTepHaa.

3.Pemrenue 3amau
IIpakTuyeckoe 3ansitue Ne 3.

1. Pabota ¢ nekumoHHbIM MaTepraioM: HenpepsiBHOCT GyHKIMY . BUbl TOUEK pa3pbiBa.
HenpepbIBHOCTh GYHKIIMHM Ha OTPE3KE , CBOMCTBA TAKUX (PYHKIIHM.
2.CocTaBieHue CIPaBOYHOIO MaTepHaa.

3.Pemrenue 3amau
4. KoHcynpranus o JOMallHEMY HHAUBUAYAIbHOMY 3a1aHuto Nel.
IIpakTnyeckoe 3ansaTue Ne 4.

1. KonrposnbsHas padora Nel no temel.
IIpakTHyeckoe 3ansaTue Ne S.
1. Pabora ¢ nekunoHHbIM MaTepuasoM: Tabnuia nponus3BoaHbIX. OCHOBHBIE MTPaBUIIA BHIYUCICHHS
MIPOU3BOHBIX.
2.CocraBJieHHE CIIPaBOYHOTO MaTepuasa
3.Pemtenue 3amau
IIpakTuyeckoe 3ansaTne Ne 6
1. PaGora ¢ neknnoHHBIM MaTepuanoM:Jlorapudmudeckas mpou3BoAHAS. Y PaBHCHHE KacaTeIbHOM.

3.CocraBiieHH€e CTIPAaBOYHOTO MaTepuara.

4.Penrenune 3amau
IIpakTnyeckoe 3ansaTue Ne 7.

1.Pabora c nekimoHHbIM MaTtepuanom: [IpubiinkeHHOe BEIYUCIICHUE 3HAYCHHS TIPU MIOMOIIIH
muddepennuana. [IponsBoanslie BeicNX nopaakoB. [Ipasuino Jlonurans.

2.CocraBiieHue CIIPpaBOYHOI'O MaTCpHaJia.

3.Pemenue 3amaq
IIpakTuyeckoe 3ansaTue Ne 8.

1.. Pabora c nekimonHbiM MatepuaioM: [lomHnoe uccnenoBanus Gynkiuu. Haubomnbiee u
HauMEHbIIIee 3HaYeHUs] PYHKIIMU Ha OTPE3KE.
2.KoHcynpTanus no JOMallHeMY WHIUBUIYaAIbHOMY 33/1aHui0 Ne2.

IIpakTHyeckoe 3ansaTHe Ne 9.
1.Paborta c JIeKIIMOHHBIM MaTepraaoM: Berauciienre HeonpeaeIeHHBIX HHTETPATIOB C UITOJIb30BAHHEM
TaOJIMIIbI HHTETPaJIOB U OCHOBHBIX METOJIOB HHTETPUPOBAHUS.

2.CocraBiieHue CIIpaBOYHOI'O0 MaTCpHaJia.

3.Pemenue 3amau
4.KoHCynpTanus 1o JoManrtHeMy HHIUBUIYaTbHOMY 3aqaHuo Ne3.
IIpakTuyeckoe 3ansaTue Ne 10.

1.Pabora c neKurOHHBIM MaTepuanoM: Berurcienue HeonpeieaeHHbIX HHTErPaIOB COEPKaIINX

KBaApPATHBIC TPCXYJICHBI.
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2.Pemenue 3agaq
3.KoHcynbTanus no A0MallHEMy UHIUBUAYATbHOMY 3aAaHuio Ne3.

IIpakTuyeckoe 3ansaTue Ne 11.
1.PaboTa ¢ JIeKIIMOHHBIM MaTepuaaoM: BrrauciieHrne HeonpeaeIeHHBIX HHTErPAIOB OT IPOOHO —
palMOHATBHBIX ()YHKITHIA.
3.Pemenue 3agau
4 KoHCynbTalus 1o JOMalutHeMy HHIUBUIYyAIbHOMY 3aaHuio Ne3.
IIpakTuyeckoe 3ansaTue Ne 12,
1.Pabora ¢ neknronabiM Matepuanom: @opmyna HeroToHa - Jleiibnuna .Berancinenne miomanen
TUTOCKHUX (UTYP.
2.Pemenwue 3amau
3.KoHcynbranus no qjomManiHeMy HHANBUAYAIBHOMY 3a1aHuio Ne3.
IIpakTnueckoe 3ansaTue Ne 13.

1.KouTtponsHas padora Ne3 no teme «OcHOBBI Au(depeHIInaIbHOT0 U UHTETPATbHOTO HCUUCICHUN.

IIpakTuyeckoe 3ansaTue Ne 14,
1.Pabota ¢ nekunoHHbIM MaTepuanom: KomiuiekcHele umncia ,()yHKIIUN KOMIUIEKCHBIX YHCEIT .

2.CocTaBieHue CIIPaBOYHOTO MaTepHaa.

3. Pemenue 3amau
2 cemecTp

IIpakTnyeckoe 3ansaTue Ne 1.
1.Pabora c 1leKIIMOHHBIM MaTepuaaoM: MaTpHIlbl U 1eHCTBUS HaJl HUMHU.

2.CocTaBieHe CIIPaBOYHOTO MaTepHaa.

3 Pemenue 3amau
IIpakTnyeckoe 3ansiTue Ne 2.

1. Pabora ¢ nekunoHHBIM MaTepuaioM: Onpenenutenu maTpull.O06paTHas MaTpuna

2.CocraBiieHue CIIPaBOYHOr0 MaTepuaa.

3.Pemienue 3agau
4. KoHCynbpTalus Mo JOMalIHEMY WHIUBUIYyATbHOMY 3a1aHuio No4.

IpakTnyeckoe 3ansiTue Ne 3.
1.Pabora ¢ nekiroHHbIM MaTepuanom: CUCTEMbI JIMHEWHBIX ypaBHEHUH (c.1.y.). MaTpuuHblii MEeTO U
meton Kpamepa pemenus c.j.y..

2.CocraBncHue CIIpaBOYHOI'O MaTCpHraJia.

3.Pemenue 3amau
IIpakTnyeckoe 3ansaTue Ne 4,

1.Pabota ¢ nekunoHHbIM MaTepuaniom: Metox ["aycca.
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2.014eT 1o IoMaITHeMy HHANBUIYaTbHOMY 3agaHuto No4.
3 Pemienue 3amau
IIpakTnyeckoe 3ansaTue Ne 5.

1.PaboTa ¢ 1eKunoHHBIM MaTepuanoM: BekTopa u muHelHbIe onepanny HaJ HUMU. JlekapToBas
cuctema koopauHat. CKalsIpHOE ITPOU3BENCHUE

2.CocraBneHue CIIPpaBOYHOI'0O MaTcpuajia.

3.Pemnrenue 3aga4
4 KoHCynbTaIus 1o JOMalitHeMy HHIUBUIYyAIbHOMY 3aaHuio NoS.

IIpakTnyeckoe 3ansitue Ne 6.
1.PaGora c eKIIMOHHBIM MaTepuaioM: BekTopHoe u cMelaHHOe MPOU3BEICHUS.

2.CocTaBieHue CIIPaBOYHOTO MaTepHaa.
3.Permtenue 3amau

IIpakTuyeckoe 3ansaTue Ne 7.
1.Pabora c sieknroHHBIM MaTepuaioM: [IpsiMast U TIOCKOCTb.

2.CocTaBieHue CIIPaBOYHOTO MaTepHaa.

3. Pemenue 3amau
4.KoHcysbTanus 1o JOMalTHeMy HHIUBUIYaTIbHOMY 3a1aHuto Ne5.

IIpakTuyeckoe 3ansaTHe Ne 8.
1.Pabota ¢ nekunoHHbIM MaTepuanoM: Jiuaun ypoBHs. YacTHele npou3BoHbIe. [IponsBoanas no
HanpasJjieHUIo ['paaueHrT.

2.CocTaBieHHE CIIPaBOYHOTO MaTepHaa.

3 Pemenue 3amau
4.0t1ueT no AOMaIIHEMY UHAUBUIYAJIbHOMY 3aJaHuIo Ne5

IIpakTnyeckoe 3ansaTue Ne 9,
1.Pabora c iekioHHBIM MaTepuaaoM: YacTHbIE TPOU3BOAHBIE BBICHIMX HOPAIKOB. DKCTPEMYM
(GYHKIIMM IBYX NTEPEMEHHBIX

2.CocraBneHue CIIpaBOYHOI'O MaTCpHraJia.

3.Pemrenue 3amau
4 KoHcynbTanus no JoOMallHEMY WHIMBUAYaIbHOMY 3a/1aHui0 Neb.

IIpakTuyeckoe 3ansaTue Ne 10.
1.Pabota ¢ nekunoHHbIM MaTepuanoMm: Haubounbiiee n HauMeHbIee 3HaUeHUs QyHKIMH ABYX
NEPEMEHHBIX Ha 3aMKHYTOH OrpaHHYEHHOH 00JacTH.

2.CocraBJeHHEe CIIPaBOYHOTO MaTepHaIa.
3.Pemrennie 3amau
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IIpakTnueckoe 3ansaTue Ne 11.
1.Pabota ¢ nekunoHHbIM MaTepuanoM: [luddepeHnmansapie ypaBHeHHs 1- ro opsiiKa: OIHOPOTHBIE
¥ C pa3JeJICHHBIMH ITEPEMEHHBIMH.

2.CocraBieHue CIIPAaBOYHOI'0O MaTcpuajia.

3.Pemenue 3anau
4.0t1ueT no AOMaIIHEMY UHAUBUAYAJIbHOMY 3aaHuI0 Neb

IIpakTuyeckoe 3ansaTue Ne 12,
1.Pabota ¢ nekunoHHbIM MaTepuanioM: Jlnnelinsie ypaBHeHus 1- ro nopsaaka. Ypasaenusi bepuynu

2.CocTaBieHue CIpaBOYHOTIO MaTepHaa.

3.Pemrenue 3amau
4.KoHcynpranus 1o JOMallHEMY UHAUBUAYAIILHOMY 3a/1aHuio Ne7.

IIpakTnyeckoe 3ansaTue Nel3.

1.Pabota ¢ neknnoHHbIM MaTepuaiioM: JlnHelinsie auddepeHnranbabie ypaBHEHHS 2- TO TIOPSIIKA C
MOCTOSTHHBIMH KO3(P(UITHEHTaMU .

2.CocTaBieHue CIIPaBOYHOTO MaTepHaa.
3.Permtenue 3amgau

IIpakTnueckoe 3ansaTue Ne 14.
1.Pabora ¢ nekuroHHbIM MaTepuanom: Heo6xoaumblii prU3HAK CXOAUMOCTH YUCIIOBBIX PS/IOB.
JlocTaTouHble MPU3HAKK CXOAMMOCTH 3HAKOIIOJIOKUTENIBHBIX PSAA0B

2.CocraBneHue CIIpaBOYHOI'O MaTCpHraJia.

3. Pemenue 3amau
4.KoHcynbTalus Mo JOMalHeMy WHIUBUAYATbHOMY 3a1aHUI0 No7.

IIpakTnyeckoe 3ansaTue Ne 15.
1.PaboTa ¢ JIeKIMOHHBIM MaTepHalioM: 3HaKOYepEeAYIOIIHUECs PAIbI.

2.CocraBiieHue CIIPaBOYHOr0 MaTepuaa.
3.Pemienue 3agau

IIpakTnyeckoe 3ansaTue Ne 16.
1.Pabora ¢ nekuronHbiM MaTepuanom: Ctenennslie psaasl. Paner Teitnopa u Makiopena

2.CocraBiieHue CIIPaBOYHOr0 MaTepuana.

3.Pemenue 3ama4y
4.0t1yeT no AOMaIIHEMY UHAUBUIYaJbHOMY 3aJaHuI0 Ne7



35

Temuvt KOoHmMpPOIBLHBIX pAdOM 01 CMYOEHM 08 OYHOU PYopMbl 00yYEeHUA , NPOBOOAMCA HA
NPAKMUYECKUX 3AHAMUAX.
1.KontponpHas padota Nel o treme 1.

2.KontpoasHas padora Ne2 o teme 2 u3 .

Konumponvnas paboma Nel

1.Haiitu TOUuKHM pa3pbiBa:

X+4, mnpux<-1
X—4

x* —4

a) y=1x*+2, mpuxg[-11] 6) y=
2X, mpu X > 1

2. Haiitu npenensr:

5x° —x+4

. sin8 x tg2x

m——————--—-—,

x>0 1—c0s10x

(x+1Y

lim .

x>o\ 10+ X

Konumponsnan paboma Ne?
5 2x° +x+1
1. Beruncnure poUsBOIHbBIE 3aaHHbIX QyHKIMA: @) Y=X+—+—=,0) Y=—F—, B)
X Jx X =—x+1
2x+1 _1
y =ctg 0y y=20501) o jn(3-ax).
3 X+2

2. Hccnenyiite byHKLHIO Ha MOHOTOHHOCTb u OTIpeIeNIuTe TOYKH

skctpemyma: Y =—X>+9x° +120X +60
3. HaiinuTe HeomnpenenéHHbIe MHTETPAJIbL:
a) Icostdx; 6) j(xz —3x)sin Xdx; ) J‘M :

16 +sin® x
4.YCKOpeHHE TOUKH, NBUKYIIEHCS MPAMOJIMHEHHO, 3a1aHo ypaBHeHneM a=0t+12. Haiitu nyts,
IPOMIEHHBIA TOYKON 3a3C, eCclii B MOMEHT BpeMenu t=2c Touka mmena ckopocts V=38 wm/c u
nporwia nyts S= 30 m.

K 3
12 2 2
5. Berancnuth onpenenéHHbie HHTErpaisl: 1. I d—X 2. I 4—de. 3. I dx
0 o o N1+ 2x? 1
2
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6. Beruncnure miomanb GUrypbl, orpaHUYeHHON TMHUAME: XY = 2; X+ Y—3=0.

8.3.2I11anbl NpoBeeHNs MPAKTHYECKHUX 3aHATHIT.3a0uHas (popMa 00yUeHU
1 cemecTp.
IIpakTuyeckoe 3ansiTue Ne 1

1.Pemenue 3anau no teme «Teopus mpeaenon»
IIpakTnyeckoe 3ansaTHe Ne 2

1.Pemenue 3anau o teme «/ludpepennuanbHoe HCUUCTICHUE
IpakTuyeckoe 3ansaTue Ne 3

1.Pemenue 3a1au no teme «MHTErpaabHOE UCUUCICHUE)

2 cemecTp.
IIpakTuyeckoe 3anaTue Ne 1.

1.Pemenue 3anay no teme «OCHOBBI IMHEWHOH anreOpb»
IIpakTHyeckoe 3ansaTHe Ne 2.

1.Pemenue 3a1a4 no teme «OCHOBBI BEKTOPHOW U aHATUTUYECKOW FEMETPUIA»
IIpakTnyeckoe 3ansaTue Ne 3.

1.Pemenue 3ana4 no teme « @yHKIMHU HECKOJIbKUX TEPEMEHHBIX»

3agaum 1 IPaKTHUECKUX 3aHATHH BbIOMpatoTes u3 nocobwuit 2 ,10,11 nynxra 5.1.

Kpome Toro, s mNpakTUYeCKUX 3aHITHA 3aJaHUs COCTaBJISIOTCS IO aHAJIOTyY
WHIUBUIyaJIbHBIX 3a1anui (8.1.1).

JAOMalIHUX
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8.4. TumoBble KOHTPOJbHbIC 3aJaHHSI WJIM MHbIe MATEPHAIbI UIA MPOBeJCHHSA
INPOMEXYTOYHOU ATTECTALINHN

dopma mpoBeneHHs MPOMEXKYTOUHOW aTTECTAllMH 10 JIUCUUIUIMHE: 3auem/skzamen (no
Pe3YIbMamam HAKONUMenbHO20 PEumuHea uiu 8 (hopme KOMNbIOMePHO20 MeCmupoSanusl).
Yemuo-nucomennas — ¢opma  no  bunemam  npeononazaemcs, Kak — npaguno, 0.
nepecoauuaKademuieckoll 3a0014CeHHOCMU.

3ammTa KypcoBOro mpoekta/ padoTbl(He npedycmompero yueOHbIM NIAHOM,).

1 cemecTp (3auer)

YK-1. CnocodeH ocCymiecTBIAATh KPUTHYECKHH aHAAM3 NPOOJEMHBIX CHUTyauMid Ha
OCHOBE CHCTEMHOI'0 M0IX0/1a, BLIPA0ATHIBATH CTPATETUIO A CTBUI

OIIK-1. CnocoGeH nmpuMeHSAATh e€CTeCTBEHHOHAYYHble W OOlIeHMH:KeHEepPHbIe 3HAHUS,
METObl  MATEMATHYECKOr0  aHAJIM3a W  MOJCJHPOBAaHHS, TeOPETHYECKOr0 H
IKCINIEPUMEHTAJBLHOI0 MCCJIeI0BaHUS B IPO(ecCHOHAIBLHOM 1esITeJIbHOCTH

Tema 1: Teopusi npeneson

1.MHoXecTBa U AI€HCTBUSA HAl HUMU.

2.UucnoBble MHOKECTBA, & - OKPECTHOCTH TOUKH.

3.0Omnpenencane Gyakuuu. O61acTh onpenencHus U 007JacTh 3HAUCHUH (YHKITHH.
4.YucnoBsie (GYHKIUU U CTIOCOOBI UX 3aJaHHUSL.

5.0OCHOBHBIE XapaKTEPUCTUKH ()YHKIIHH.

6.00patHas u cioxxkHas QyHKIHUS.

7.11ocnenoBaTenbHOCTD U €€ MPEEdL.

8.Jlornueckue cCUMBOJIBI 3, V,l, =, <.

9.Yucno € (3amedarenbHBINA Ipeaen).

10.1lenast u apoOHast yacTH ACUCTBUTEIHHOIO YUCIIA.

11.IIpenen GpyHKIMM B TOUKE.

12.0aHOCTOPOHHUE TTPENIENbI.

13.IIpenen pyHKIMM TPU HEOTPAaHUUYEHHOM BO3PAaCTaHUU MEPEMEHHOI.
14.beckoneuno Oosbire u 6eckoHeYHO Masbie PyHKIuu. CBs3b 0.60.¢. u 0.M.0.
15.0cHoBHBIE TeOpeMBl 0 Ipezienax QyHKIHH.

16.Buapl HeonpeeneHHOCTEN.

17.Teopema 0 IpOMEKYTOUHON QYHKITUH.

18.Teopema 0 MOHOTOHHOM (PYHKLIHH.

19.3ameuarenbHble TPEETBI.

20.ITpenen panoHaIbHOU IpOOH.

21.IIpenensl HEKOTOPBIX UPPALIMOHAIBHBIX (PYHKIUIA.
22.TpuroHOMeTpUYECKUE TIPEIEIIBI.

23 Tlpenens Buna lim(f (X))g(x) :

24 HenpepbIBHOCTh GYHKIIUHU B TOUKE.

25.Knaccudukamus ToueKk pa3pbiBa.

26.0npenenenne HempepblBHON (QYHKIIMU HAa OTPE3KE U UHTEpBAJIE.
27.CBoiicTBa HENIPEPBIBHBIX (PYHKIUI:

1)  Teopema Beitepmrpacca;

2)  HemnpepbIBHOCTD Ha OTPE3KE U OIPAHUYCHHOCTD (DYHKIIHH;

3) Teopema bonbnano-Koru;

4)  Merto/ MOJIOBHHHOTO JICIICHHS.

Tema 2: IndpepenunaibHOe HCUNCTICHHE
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28.I1pousBomHas PyHKIIMU B TOUKE.
29.3agaun, NIpUBOAAIINE K TOHSATUIO POU3BOTHOM.
30.MexaHUYeCKUil U TEOMETPUYECKHUI CMBICI MPOU3BOTHOM.
31.YpaBHeHue KacaTebHON K KPUBOM.
32.CBsi3b MEX]ly HENIPEPBIBHOCTHIO U U (HEepeHIIMPYEMOCThIO (DYHKITUU.
33.0cHOBHbIE NpaBUjIa BBIYUCIECHUS TPOU3BOIHOM.
34.Tabiuia mpou3BOIHBIX.
35.1Ipou3BoaHAs CIOXKHOM (DYHKITHH.
36.ITapamerpudeckoe 3aaHue U HESIBHOE 3aJlaHne (DYHKIIMH, UX TTPOU3BOIHBIC.
37 JlorapudmMuueckasi Iporu3BOIHAS.
38.I1pou3BOHBIE BHICIIUX MOPSIKOB.
39. Muddepenunan pynkuun. [Ipunoxenne nuddepennnana GyHKIHN B BBIYUCICHUIX
npUOJIMKEHHOTO 3HAYEeHUs (PYHKIIUU B TOUKE.
40.0OcHoBHbIE TeOopeMbl AU HEepeHIINaTLHOTO UCYUCICHUS:
1)Teopema depma;
2)Teopema Pous;
3)Teopema Jlarpamxa;
4)I1paBuio Jlomurass.
41.OKOHOMHUYECKUI CMBICIT IIPOU3BOJHON. DIACTUYHOCTD (DYHKITHH.
42.Bozpactanue u yObiBaHHE (PYHKIIUU.
43.9kcTpeMyM (yHKITHH.
44 Haubornplliee ¥ HaMMEHbIIee 3HaYeHUs (PYHKIIMU Ha OTPE3Ke.
45 Beimykiiocts ¢pyHkiud. Toukn neperuoa.
46.AcumMnToThI rpaduKa GyHKIIHH.
47.00mmii TUTaH ucciae0Banus GyHKIUH.

Tema 3: UnTerpajibHOe HCUHMCICHHE

48.ITepBoobOpasHast GyHKIIHUH.

49.Tabnuia OCHOBHBIX MHTETPAJIOB.

50.1nTerpansl OT QyHKIMM TMHEHHOTO apryMeHTa.

51.0cHOBHBIE CBOWCTBA HEONIPEAEIEHHOTO NHTETPAIA.

52.Metoz 3aMeHbl IEPEMEHHOM (METO]T IOJICTAHOBKH).

53.1HTerpupoBaHue 1o 4acTsIM.

54.1nTerpainsl OT QYHKIMM, COIEPKAINX KBaIPpaTHBIN TPEXUJIECH.

55.IIpocthie 1po6u. Beienenue 1nenoi 4acTu B palluoHaibHOM qpodu. Pasnoxenue
MPaBUJILHOM pallMOHATBHOU IpoOU HAa CyMMY MPOCTHIX APOOEH.

56.MHTerpaisl oOT IpoCThIX ApoOeit.

57 .MnTerpupoBaHue palioHaIbHBIX IpOOEil.

58.MHTerprpoBaHyue TPUrOHOMETPUUECKUX (PYHKIHUIA.

59.MuTerpupoBaHue UppalOHAIBHBIX (QYHKIUH.

60.ITonsiTue uHTErpaNbHOM cyMMBIL. [TpubnKeHHOE BEIYUCIIEHHE ONPEIETICHHOTO HHTErpaa.

61.0npenenenne onpeaeIeHHOTO HHTerpaa.

62.CBolicTBa OIIPEIETICHHOIO HHTETpaIa.

63.®opmyna Herotona-Jleitoaua.

64.3aMeHa IEpEMEHHON U NHTETPUPOBAHUE 110 YACTSAM B ONPEACIEHHOM HHTErpase.

65.Mcrionbp30BaHne ONPENEIEHHOIO NHTErpaia IPU BEIUYNUCICHUH TUIOIIAEH.

66.1HTerpansl ¢ 0eCKOHEYHBIMH TPOMEXYTKAMHU WHTETPUPOBAHUS.

67.1nTerpainsl OT pa3phIBHBIX (PYHKIIHUH.

Tema 4: KoMmmiiekcHbIE YK CJIa

68.Muumas equHuUILA.
69.Anrebpanyveckasi 3alTUCh KOMIUIEKCHOTO YHCIIA.
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70.Co0TBETCTBHME MHOKECTBA KOMIUIEKCHBIX YMCENT TOYKAM KOOPJAMHATHOM MJIOCKOCTH.
71.Crnoxenue, yMHOXKEHUE, I€TIEHNE KOMIUIEKCHBIX YHCEIL.
72.TpuronoMerpruyeckas u nokazareyibHas 3aluCh KOMIJIEKCHOTO YKCIA.

73®yuxumn |z|,Rez,Imz,z,arg z, Argz, e’ ¥z,2".
74.MHOTrO4YIEHBl HAa MHOKECTBE KOMILUIEKCHBIX uKcell. Penenue ypaBHeHui Buja
n 2
L7 +1,= 0, Q2" +a42+4, = 0 Ha MHOKECTBE KOMIUIEKCHBIX YUCEIL.

IIpumepHBIii epeyeHb BONPOCOB U 3a1aHUI /1JI5l TOJATOTOBKH K IK3aMeHy
(2 cemecTp)

YK-1. CnocodeH ocCymecTBIAATh KPUTHYECKHH aHAAM3 MPOOJEMHBIX CHUTyauMid Ha
OCHOBE CHCTEMHOI'0 M0IX0/1a, BLIPA0ATHIBATH CTPATErHIO el CTBUI

OIIK-1. CnocoGeH NpUMeHATH eCTeCTBEHHOHAYyYHble M OOlIeHMH:KeHepPHbIe 3HAHUS,
METObl  MATEMATHYECKOr0  aHAJIM3a W MOJCJHPOBAaHHS, TeOPETHYECKOr0 H
IKCINEPUMEHTAJBLHOI0 MCCJIeI0BaHUs B IPO(ecCHOHAIBLHOM 1esITeJIbHOCTH

Tema 5: JIluneiinas ajareopa

1.Matpuupbl, criocoObl Ux 3agaHust. Pa3aMepHOCTb MaTpHIIbI.
2.Buasl Matpuil.
3.Onepanuu HaJ MaTpULIAMU: YMHOKEHHE Ha YUCIIO; CJIOKEHUE MaTpHLl; YMHOXKEHUE
MaTpULL; TPAHCTIOHUPOBAHUE MATPHILIBL.
4.0npenenuTenu MaTpyLl BTOPOro U TPEThEro MOpsiIKa.
5.Pa3znoxenue onpenenuTenns MaTpUILIbI IO AJIEMEHTaM CTPOKHU U CTOJIONA.
6.CBoiicTBa onpenenureneid N-ro nopsjka.
7.00paTHas MaTpuIia.
8.Penienre MaTpUUHBIX YpaBHEHUH.
9.Panr marpuis.
10.CucteMbl TMHEHHBIX YpaBHEHHH (C.J1.Y.)
Martpuunas 3anuce c.Jj1.y.
Oo01iiee perieHue C.J.y.
CoBMECTHOCTh U HECOBMECTHOCTD C.J1.Y.
11.MatpuyHblii METOJI pelIeHus C.J1.y. (MeTo1 00paTHOW MaTpPHIIbI).
12.Metox Kpamepa.
13.Teopema Kponekepa-Kanemnu.
14.CtynieHuaTbie MaTpPHUIIHI.
15.9KkBUBaNeHTHBIE TPE0OPa30BaHMs PACIIMPEHHON MAaTPUILIbI CUCTEMBI.
16.Meton I'aycca.
17.0aH0pOAHBIE CUCTEMBI JINHENHBIX YpaBHEHUI.

Tema 6: BekTopHasi 1 aHaIMTHYECKAS TeOMETPHS

18.BexTopa 1 nuHelHbIe onepanuu HajJ HUMHU.

19.BexTopHbIE TPOCTPAHCTBA.

20.JIuneliHas 3aBUCUMOCTb M HE3aBUCUMOCTb BEKTOPOB.

21.Jlenenue oTpe3ka B 3aJaHHOM OTHOIIEHUHU. OnpeeneHne KOOpIuHaT CEPEANHBI OTPE3Ka.
HaxoxkaeHne KoopauHaT TOUKH [IEPECEUEHUS MEIUAH TPEYTOJIbHUKA.

22.CxansipHO€E POU3BEACHUE BEKTOPOB, €T0 CBOMCTBA U MPHIIOKEHUS.

23.ITpoekuus BekTopa Ha BeKTop. [Ipoekuus BekTopa Ha KOOPIMHATHBIE OCH.

24 . EBKJIMI0BO MPOCTPAHCTBO.

25.BekTopHoe npou3BeIeHHE, €ro CBOMCTBA U MPUIIOKEHHUS.

26.CMenianHoe Tpou3BECHUE, €r0 CBOMCTBA M MPHIIOKEHHUS.
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27.11IpsimMast Ha TIOCKOCTH:
a. YpaBHeHHE MPSIMOH ¢ yIIIOBBIM KO3 PHULIHEHTOM;
b.Ob1iece ypaBHeHHE IPSIMOIi;
C. YpaBHEHHE NPSIMOMU, IPOXOAALICH Yepe3 TOUKY [1apauIeIbHO JaHHOMY BEKTOPY;
d. YpaBHeHue npsiMOii, MPOXOASIIEH yepe3 JBE TOUKH;
€. YpaBHEHHE NPSIMOU B OTpPE3Kax.
28.IIpsmas Ha miockoctu. OCHOBHBIE 3a]1a4u:
f. Yron Mexay npsMbIMu;
g. [TapanenbHble U EPIEHIUKYISIPHBIE MIPSIMBIE;
h.PaccrosiHrie OT TOYKH 10 MPSIMONA.
29.I1n0cKOCTH:
1.YpaBHeHMe MI0CKOCTH, MPOXOAAIIEH Yepe3 JaHHYI0 TOUKY, EPHEHIUKYISIPHO JAHHOMY
BEKTODY;
2.001ee ypaBHEHHE TUIOCKOCTH;
3.YpaBHEHME IIIIOCKOCTH, IPOXOAAIIEH Yepe3 JaHHbIE TPH TOUKH.
30.IIpsimast B IpOCTpaHCTBE:
1 .ITapameTpudeckoe ypaBHeHHE MpsiMoii. [Ipsimast kak BeKTOp (QyHKIHUS;
2.KaHoHMYeCcKoe ypaBHEHHE MPSIMOMU;
3.Ilpsmasi, mpoxondias 4yepes3 ABE TOUKH;
4.Ilpsimasi, KaK repeceuyeHue AByX MI0CKOCTEH.
31.Yron mexny miockoctsMu. [lapanienbHble MI0CKOCTH.
32.Yron mexny npssMeiMu. [lapannenbHbie npsMele.
33.Ilepeceuyenne npsiMbIX.
34.IlepecedyeHue nNpsMOM U TIIOCKOCTH.
35.IlepneHauKyIsip K MIOCKOCTH.
36.I1nockoCTh, NEPIEHAUKYISAPHAsS K MPSIMOMU.
37.1Ipoekuus TOUKH Ha IPSIMYIO.
38.IIpoekiust TOUKH Ha MIIOCKOCTb.
39.¥Yron Mexay mpsSMoil ¥ TNIOCKOCTBIO.
40.YcnoBue, npu KOTOPOM JBE MPSIMBIE JIEXKAT B OJHOMN INIOCKOCTH.
41.PaccTosHue OT TOUKH 0 IIJIOCKOCTH.
42.PaccTtosiHME OT TOYKH JI0 IPSIMOM.
43.0xpyxHOCTh. Diuric. ['unep6omna. [Tapabona.

Tema 7: (I)yHKIII/[I/I HECKOJBbKHUX MMEPEMECHHBIX

44 Ilonstue ¢.H.11.

45.006nacth onpeneneHus QyHKIUHU IBYX MEPEMEHHBIX.

46.JIuaun ypoBHSL.

47 Ilpenen ¢.H.1I.

48.YacTHbIE TPOU3BOJHBIE IIEPBOTO MOPSIIKA U BBICIIUX MTOPSIIKOB.

49 Tluddepennuan ¢.H.11.

50.I'paguent ¢.H.11.

51.1Ipon3BoaHas O HaNPaBJICHMUIO.

52.YpaBHeHUE KacaTeIbHON INIOCKOCTH. Y PaBHEHHWE HOPMAJIH.

53.9kcTpeMyM GYHKINHU ABYX EPEMEHHBIX.

54.HauOonplee 1 HauMeHblIIee 3HaYeHUs! QYHKIMH IBYX EPEMEHHBIX Ha 3aMKHYTON
OrpaHUYEHHON 00IaCTH.

55.11penenvHble Benu4yuHbl B 3koHOMUKe. OyHkuus Ko66a-/Iyrnaca.

Tema 8. Judpepenunanbubie ypapHenusi. Teopusi psiios.

1.0npenenenue auddepeHnaIbHOTO YPaBHEHHS.
2.Iopsanok nuddepeHmanbHOTo ypaBHeHus IHTerpanbHast KpuBasi.
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3.00mee pemenne qudepeHInaIbHOTO YpaBHEHHUS.

4.YactHoe perienue nudpepeHuansHoro ypapHenus. 3agada Korm.

5. luddepenHnnanbable ypaBHEHUS C pa3feiEHHBIMU U Pa3AeSIOIUMUCS TepEeMEHHBIMU.

6.0nH0poAHbIe AUdepeHInanbHbIe ypaBHEHHUS IEPBOTO MOPSIKA

7.JIuneiinpie quddepeHnanbpHble YpaBHEHUS IEPBOTO MOPSIKA.

8.YpaBuenus bepnyinu.

9.JIuneitnbie ogqHOpOIHBIE TU(depeHIaTbHbIE YPaBHEHUS BTOPOTO MOPSAKA C
NOCTOSTHHBIMU K03 (punimeHramu.

10.JIuneiinpie HeogHOPOAHBIE MU PepeHInaTbHbIE YPaBHEHHUS BTOPOTO MOPSJIKA C
MOCTOSTHHBIMH KO3 (UIIUCHTAMH.

11.Yucnosoit psia. CXOAUMOCTh M pacX0AUMOCTb YUCIOBOTO Psijia, YaCTUUHBIE CYMMBI.

12.CBoiicTBa YUCTOBBIX PSIIOB.

13.Heo6x0oauMblil mpU3HAK CXOAUMOCTH YUCIIOBBIX PSJIOB.

14.Psin reoMeTpUYECKOM MPOTPECCUU.

15.06006mmeHHbI rapmonudeckuii psj. (Psaer dupuxiie).

16.JlocTaTouHble MPU3HAKH CXOJUMOCTH 3HAKOIIOJIIOKUTEIBHBIX PSIOB:

a) MPU3HAKU CPABHEHHUS PAJIOB;

0) npusHak JlamamoOepa;

B) MHTETpaJibHbIN Npu3Hak Komim.

17.3nakouepenyromuecs psabl. Teopema JleitOHua.

18.AGcoI0OTHAs ¥ YCIIOBHAS CXOJAMMOCTD 3HAKOYEPEYIOIIETOCsl YMCIOBOTO Psia.

19.Crenernsie psaabl. O01aCTh CXOAUMOCTH CTEIICHHOTO PsIa.

20.Paner Teitnopa u Maknopena.

IIpuMepHBbIi TecT AJIs1 IPOMEKYTOYHOM ATTECTALUN
YK-1. Cnoco0eH ocymecTBJsiTb KPUTHYECCKHMH aHAJM3 NPOOJEMHBIX CHTyauMil Ha
OCHOBE CHCTEMHOI'0 I0/IX0/1a, BLIPA0aThIBATh CTPATErHI0 JeCTBUI

OIIK-1. CnocoGeH NpUMEHSITh e€CTeCTBEHHOHAYYHble U OOLIEHH)KeHepHble 3HAHUS,
MeTOAbl  MATEeMAaTHYeCKOr0  aHaAuM3a W MOJACJMPOBAHMS, TEOPeTHYEeCKOro W
IKCINEPHMEHTAJIBLHOI0 HCCIe0BAHUS B IPO(ecCHOHAIBLHOMI eI TeIbHOCTH

1 cemecTp
IIpumepHbIii 3a4eTHbINH OnJIeT

1.Haiurn.
2

im———— npu =00, X, =2, X, =71
o X2 _Ox+14 P % 0 %

2.HaituTn.

. sin3x . WXx+1-3

lim dim

x—0 thX x—8 ’X+8—4
3.Haiiutu mpou3BOHYIO (YHKITHH.

y =+1+cosx®,y=(sinx)"

4 Haiitu HWHTCPBAJIBI MOHOTOHHOCTHU U SKCTPEMYM (bYHKI_II/II/I
y — X2e4x

5.Haititn.

) dx
j.X 5%dx ,'[—
Ix (1+x)
6.BerauciuTh miomans GUrypel, OrpaHUYEeHHBIX KPUBBIMU:

y=X, y=x"-2

2 cemecTp
IIpumepHbIil IK3aMeHAITMOHHBI OUJIeT
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1.Haitutu matpuiry D= AB— A, rae
2 -4 -2 -1
A= , B=
0 1 6 4
2.Pemmte MaTpruHOE ypaBHEHUE
2 -1 1 2
X =
2 -2 01
3.Hdaner Toukn A(—2;-3;1), B(0;12),C(3;1;2). Haiitu cos ZABC u miomazis
TpeyroiasHuka ABC
4.CocTaBUTh ypaBHEHUE IIOCKOCTH, IPOXOsIIeH yepe3 Tpu Touku A, B,C . 3anucats
ypaBHeHHe IpsMoii, mpoxozsmeit gepes Toukn A u B. A(4;2;5), B(0;7;2),C(0;2;7)
5.ns GyHkuun U =7x°y —3xz* +5yz® . HaliTh IpOM3BOIHYIO [0 HAIIPABICHUIO
éz(—],‘ 2;2), B Touke M (2;0;0).
6.Uccnenosats Ha 9KcTpeMyM GyHKIHIO Z = 3X° +12Xx+3y” —y°.
7.Haiitu obee pemenue nuddepeHuanibHoro ypaBHEHUS

y?dx —x*dy =0
8.Pemmts 3amauy Komm
, Yy 12
-==—,Y(1)=4
y=2=¢ YW
9.Haiitu o6mee pemenue qudepeHInaIbsHOro ypaBHEHHS.
y"+8y’ =8x

10.MccnenoBath pssibl HA CXOAUMOCTb.

IV e
2 5 AN E)

an+2 530 o \/ﬁ

11.HaiiTu 0651aCTh CXOIUMOCTH CTENIEHHOTO Psiia

n=t N 5n

12.Paznoxuts ¢pyHkuuto y = In x B psin Teitnopa B okpecTHOCTH TOUKH X, =1.



