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1. IEPEYEHD IIVIAHUPYEMBIX PE3YJIBTATOB OBYYEHMUS 11O JUCHUIIIMHE,

COOTHECEHHBIX C IINTAHUPYEMbBIMH

OBPA3OBATEJIbHOM ITPOT' PAMMBI

1.1. llean ocBOeHUSA TUCHHUILIHHBI

PE3YJIbTATAMU

]_[CJ'IBI-O OCBOCHHS JUCHUITIJIUHBI SIBJISICTCA.

- (hopmupoBaHue y 0Oy4yarOIIUXCsl YHUBEPCAIbHBIX KOMIICTECHIMH, HANPABIEHHbIX HA pa3eumue
HABLIKOB CUCMEMHO20 U KPpUMUYECKO20 MblUuLleHUs], CTIOCOOHOCTU OCYIIECTBISATh MOUCK, KPUTUUECKHMA

OCBOEHMAA

aHaJIu3 U CUHTEC3 I/IH(bOpMaLII/II/I, IMPUMCHATH CUCTEMHBIN noaxoa Ajid pCuICHHUA MMOCTABJICHHBIX 3a/1a4.

- (opmupoBanue

y oOydarmmxcs

oOmenpodecCHOHAbHBIX ~ KOMIIETSHIIUN

HCIIOJIB30BaHUA I/IH(bOpMaL[I/IOHHO-KOMMYHI/IKaI_II/IOHHBIX TEXHOJIOTHH.

1.2. IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00Y4YeHHUsI 110 JUCHMIIHHE

B o0Oiactu

Koa 1 HamMeHoOBaHHEe
KOMIIETEHIIHHA

Koa u HanmeHoBaHue
HHIUKATOpA
JIOCTHKEHHSI KOMIIETECHIIHHN

Iliianupyembie pe3yabTaThl 00y4eHHs 1O
AUCHUTITHHE

OcHoBanue
(ITC) *nns
npoecCHOHAIBH
BIX KOMIIETEHIIUI

YK-1. Criocoben
OCYILECTBIIATH
MIOUCK, KpUTUUECKUI
aHaJIN3 U CUHTE3
WHPOPMAIUH,
MNPpUMCHATH
CHUCTEMHBIN NOAX0]
JUTSL peILieHus
IIOCTaBJICHHBIX
3ajga4

HNYK-1.1. OcymectBusieT
nouck uHQpopMaimu (B ToM
YHCIIe C UCTIONb30BaHUEM
UG POBBIX TEXHOJOTHI),
HEOOXOIUMOH ISt
peLIeHHs TOCTaBICHHBIX
3ama4y

NYK-1.2. Beimonsser
aHaJn3, CHCTEMaTH3aLUI0 1
0000meHre nHpOpMaITUN
JUISL peTLICHUS
MOCTaBJICHHBIX 33124, B
TOM YHCJIE C
UCIIOJIb30BAaHUEM
U(GPOBBIX CPEIACTB
MNYK-1.3. IIpoBoaut
OIIEHKY COOBITHH,
MPOIIECCOB, Pe3yIbTATOB
JIeSITeTbHOCTH

3HaeT: METOXBI PELICHNUS 3a/1a4, METOIbI
cbopa, aHanuza 1 00pabOTKU
nH(pOpMaITUH

YmeeT: 00pabaThIBaTH
SKCIICPUMCHTAJILHBIC

JaHHBIE; COACPIKATEILHO
UHTEPIPETUPOBATD
TMMOJIY4YCHHBIC KOJIMYCCTBCHHBIC
pe3yabTaThl

Buianeer: HaBbIKaMu paboTHI €O
CIEUATBHON

MaTeMaTUYECKOU JIuTepaTypon

OIIK-1. Cnocoben
MIPUMEHSTh
€CTECTBEHHOHAYYHBIE
1 0OIIeNH)KEHEPHBIE
3HAHUSI, METOBI
MaTeMAaTHYECKOTO
aHaau3a u
MOJICIIUPOBAHUSI B
npodeccruoHaTbLHOM
JeSITeIBHOCTH

HUOIIK-1.1. 3naer u ymeer
UCIIOJIb30BaTh B
poheCCHOHATBHON
JEeSITeTbHOCTH
(GyHIaMeHTaIbHBIC 3aKOHBI
NPUPOJIBI U OCHOBHBIC
dusnueckue u
MaTeMaTHYeCKHe 3aKOHbI U
METO/bI HAKOIJICHUS,
nepenayn u 00paboTKu
uHQOpMAaIIH

HUOIIK-1.2. [Ipumensier
€CTEeCTBEHHOHAYYHbIE U
00IIenHKEHEPHBIC

3HaHU, QU3NIECKUE
3aKOHBI M1 MATEMaTHUECKH
METO/IBI JUISl PEIICHUSI
3aa4 TEOPETHYECKOTO U
NPUKJIaIHOTO XapakTepa
HOIIK-1.3. Ananuzupyer

3HaeT: OCHOBHEIC IOHSITHS MAaTE€MaTHuKH,
MCETOJblI PCHICHUA 3a4a4, MCETOIbI c60pa,

aHamm3a W 00paboTku  uMH(DopManmu
Ymeer: HCIIOJIB30BaTh METO/bI
MaTeMaTHYeCKOTo aHanmsa u
MO/JICJIUPOBAHHS

JUIS  pPElICHUs]  TEOPEeTHYECKUX |
TPUKJIATHBIX

3ajad4; o0OpabatbIBaTh
IKCTIEpUMEHTAIIbHBIE

JIAaHHBIE; CoJIepKaTeILHO
UHTEPIPETUPOBATH

MOJTy4YeHHBIE KOJINYECTBEHHBIC
pe3yabTaThl

Baaneer: MaTeMaTHYECKUMHU u

KOJIMYECTBEHHBIMU METOJaMH  PEILEHUS
THUTIOBBIX NMPO(ECCHOHATBHBIX 3212




u o0o0mIaer
podecCuoHaTLHYIO
MHQOPMAIUIO Ha
TEOPETUKO-
METO/I0JIOTUIECCKOM YPOBHE

2. MECTO JUCHHUILJIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOI' PAMMBI

Jucuunnmza OTHOCUTCSI K o0s3aTrenpHONM uactT bioka 1. JlucuurmiauHbel  (MOIYIIH)
o0pa3oBatebHOM nporpaMmbl (MaTeMaTHIeCKUil U €CTECTBEHHO-HAYYHBIH MOYJIb).

3.  CTPYKTYPA U COAEPKAHUE JUCIUIIJINHbI

3.1. O0bEéM u CTPYKTYpa IMCUHUIIHHBI

OO6mas Tpy10€MKOCTh TUCHUIUIMHBI cocTaBiseT 14 3.e. (504 yaca), ux pacrpeneiaeHue o BUaaM
paboT 1 ceMecTpaM IPEICTaBICHO B Ta0IHUIIE.

Buabl yueOHbIX 3aHATHH U PadoThI
TpyaoeMKOCTb, Yac
o0yuaroImmnxcs
BCEro 1 cemectp 2 cemecTp 3 cemecTp
O01as TPYI0€MKOCTh TUCHUILIHHBI, YaC 504 180 144 180
KonrakTHast padoTa o0yyaroumuxcs ¢ 3 298/52 79116 76/14 80/22
npernogaBaTeeM Mo BHAAM Y4eOHbIX 3aHATHIA
(Bcero), B T.4.:
3aHsSITHsI JIEKHUOHHOrO THHA (7ekiwms) | 84/20 24/6 28/4 32/10
3aHSITHSI CEMHHAPCKOI0 THIA (CEMHHAPHI, 144/32 48/10 48/10 48/12
MPaKTUYCCKUC 3aHATHUA, IPAKTUKYMBI,
KOJIJIOKBUYMBI U UHBIC aHAJIOTUYHBIC SaHHTI/IH)
J1a0opaTopHbIe padoThI -/- -/- -/- -/-
CamocTrosiTejibHAsi padoTa BCEro, B T.4.: 2221430 81/155 68/126 73/149
CaMonoIroToBKa Mo TemMam (paszzesiam) 292/370 81/135 68/106 73/129
JUCIUATIIAHBI
BhImoHeHIe KOHTPOJIBHON paboThI -/60 -/20 -/20 -/20
BrlinosHeHHe KypcoBOro MpoeKTa /KypcoBoit _/- _/- .- /-
paboTh!
KoHTpoub (4achl Ha 3K3aMeH, 3a4€T) 54/22 2719 -/4 2719
IMpoMekyTOUYHAS aTTeCTAIMSI IK3aMeH 3a4éT IK3aMeH

[Mpumeuanue: -/- coomgemcmeeHHo 05t OUHOI, 3A04HOU POpM 0OVUeHUs.

JucuunimHa peanu3yercsl MOCPeICTBOM IPOBEACHUS KOHTAaKTHOW paboOThl ¢ O0yYarolIMMHCS
(BKIJTIOUAs MPOBEACHUE TEKYILEro KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSTENbHOIN paboThl 00yJyaromuxcst 1
MIPOMEKYTOUYHOM aTTECTALUU.

B mpomecce ocBOeHHS AMCHUUIUIMHBI MOXET MPUMEHSATHCS JJIEKTPOHHOE OO0ydYeHue W
JTUCTaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH.

B mporecce ocBoeHMs IUCHMIUIMHBI OOydarommecs OOECIEeYeHbl JIOCTYIIOM K DJIEKTPOHHOU
nH(}OPMaLIMOHHO-00pa30BaTENbHOM cpesie U AEKTPOHHO-OUOIMOTEYHBIM CHCTEMAM.



3.2. Coep:xaHue AMCUUILUIUHBI, CTPYKTYPHPOBaHHOE N0 TeMaM

Ilnanupyemble

Bujbl yue0HoM padoThI

pe3yIbTaThl KonrakTHas padora
OCBOCHMSA: §
Ko/ (hopMupyemoii ° % ° g o E g DOpMBI TEKYIIETO
HROMHETeHii i HanmenoBaHnue pa3jieioB, TeM g‘i £F § ?l E :» NOHTPOIA
HMHIUKATOPBI = ) TR g & (HauMeHOBaHHe
JIOCTHIKEH U S = g £ E E 5 \g OLIEHOYHOI0
KOMIIeTeHIHii E \§ ‘g 5 = % 2 CpecTBa)
= = ° O
1 cemecTp
YK-1: Tema 1. BBegenue B anaims 8/2 Jlexums-
nyK-1.1, ConeprkaHue JEKINN: BH3yasn3amus (B
NYK-1.2, 1. Ilpenen pyHkumu T.4. B OMIOC)
NYK-1.3, 2. HaxoxzaeHue npou3BoHON QyHKINU
OJIHOH NEpEMEHHOU
OIIK-1: 3. Beruncnenue HeonpeaeaEHHBIX HHTETPAJIOB
NOIIK-1.1, IIpakTuyeckoe 3anaTue Nel. Beruncienue 14/2 3akperuieHue
NOIIK-1.2 npenenoB GyHKIUH. TEOPETHUIECKOTO
HOIIK-1.3 [pakruyeckoe 3anaTHe Ne2. OCHOBHBIC BHIIBI Marepuaa.
HeomnpeieIeHHOCTel (0-00; 1 OO) U UX Pemenne safaq.
CocraBieHnue
packpbITHE. CIPaBOYHHUKOB
IIpakTuyeckoe 3ansaTue Ne3. Brrunciienue
MIPOM3BO/IHBIX AJIEMEHTAPHBIX (DYHKLUIA
IIpakTnyeckoe 3anaTue Ned. Boruncienue
MIPOM3BO/IHBIX CIIOKHBIX (PYHKIKH.
IIpakTHyeckoe 3aHsATHE No5.
HenocpencreeHHOE UHTETPUPOBAHUE B
HEonpeIeIEHHOM HHTETpae
[pakruyeckoe 3anaTue Ne6. Berancienne
HEONPEICIICHHBIX HHTETPAJIOB METOZOM 3aMCHBI
MIepeMEHHBIX
[pakTuyeckoe 3ansaTHE No7.
HuddepernnansHoe U HHTETPATbHOE
ucuuciaeHue QyHKIUH OJJHOW NepeMeHHOM
CamocrosrenbHas pabota 21/35 | Uzyuenue
y4eOHBIX
MaTepHajoB MO
KOHCIIEKTaM
ayIUTOPHBIX
3aHATHH U
Y9eOHBIM —
METOANYECKIM
TTOCOOHSIM.
Pewenue
JIOMAaITHAX
WHIMBUYaJIbHBIX
3a/laHui
VK-1: Tema 2. JIuneiinas aareépa 6/2 Jlexkuus-
nyK-1.1, ConepxaHue TeKIUH: BHU3yanu3aIus (B
NYK-1.2, 1. Jle#icTBus Hax MaTpULIaMU 1.4. B OM1OC)
NVYK-1.3, 2. BeoruncieHue onpeaeanTenei
OIIK-1: 3. Pemenue cuctem JMHEWHBIX ypaBHEHHIH
HOIIK-1.1, pa3IMIHBIMU CIOCO0AMU
NOIIK-1.2 IIpakTHyeckoe 3ansaTHe 8. MaTpuib. 10/4 3akperuieHue
HOIIK-1.3 HeiicTBus Ha MaTpuLaMu TEOPETUUECKOTO
IIpakTuyeckoe 3anaTHe 9. Beuncnenue MaTepuaa.
onpexaenuTenei Pemenne 3anau.
[pakruyeckoe 3anaTue 10. Haxoxnenue CocrasiieHue
00paTHOH MaTpUIBI CIPaBOYHHUKOB
IpakTuyeckoe 3anaTue 11. Pemenne cucrem
JINHEWHBIX YPABHEHUH




ILnanupyembie

Bubl yueoHoi#i padoThI

pe3yIbTaThl KonTakTHas pagoTa
OCBOCHHSI: =
Ko opMupyeMoii g % ° 2 g E g ®DopMBbI TEKYIIEro
HOMHETEHIIIH 1 HanmenoBanue pasjieioB, TeM 7 & ’“i S| 8 :" SR
HMHIUKATOPBI = S = R g8 (HauMeHOBaHHe
J10CTHIKEHHS = g5 e E 58 OLIEHOYHOI'0
KOMIIETEHIHit = =h= ZE S s Cpe/icTBa)
= sa| =3 s
= = &)
IIpakTuyeckoe 3anaTue 12. Pemenue cucrem
JIMHEHHBIX YpaBHEHUU MeTonoM ['aycca
CamocrostenbHas paboTta 27/50 | Uzyuenue
yaeOHBIX
MaTepHaJIoB II0
KOHCIEKTaM
ayAUTOPHBIX
3aHATUN U
yueOHBIM —
METOIMYECKUM
HOCOOHAM.
Pemenue
JIOMAaITHUX
WHIMBHYaJIbHBIX
3aJaHUN
YK-1: Tema 3. BekTopHas anaredpa u 10/2 Jlexums-
NyK-1.1, aHAJIUTHYECKAs TeoOMeTpust BU3yanH3anys (B
nyK-1.2, ConeprkaHue JEKINU: T.4. B OM1OC)
NYK-1.3, 1. CkamspHOe, BEKTOPHOE, CMEIICHHOE
MPOU3BEACHHS BEKTOPOB
OIIK-1: 2. Ilpsimas Ha NIOCKOCTH
HOIIK-1.1, 3. Ilpsimast ¥ MIOCKOCTB B MIPOCTPAHCTBE
HOIIK-1.2 4. KpuBblie BTOPOTro MopsiKa
VOIIK-1.3 IIpakTHyeckoe 3ansaTHe 13. BexTops! 24/4 3akperuieHue
IIpakTuueckoe 3anaTue 14. CxanspHoe TEOPETUYECKOI0
NIPOM3BE/ICHHE BEKTOPOB MaTepHaia.
IIpakTuueckoe 3anaTHe 15. BexTopHoe Pewenue 3anau.
IIPOU3BEICHHE BEKTOPOB. CocraBieHune
IIpakTuyeckoe 3anaTHe 16. BekropHas CIPaBOYHHKOB
anredpa
[pakruyeckoe 3anaTue 17. [Ipsmas nmuHuS Ha
TUTOCKOCTH
[pakruyeckoe 3anaTue 18. Pemenne 3amau
Ha MPSAMYIO JINHUIO Ha TIOCKOCTH.
[pakruueckoe 3anaTue 19. Kpussie BTOporo
TIopsiIKa
IpakTuueckoe 3ansaTHe 20. AHAIMTHYECKAS
TreOMETPHs Ha IIOCKOCTH
IIpakruyeckoe 3anaTue 21. [Ipsimas B
IIPOCTPAHCTBE
IIpakTuyeckoe 3anaTue 22. [110cKOCTh B
IIPOCTPAHCTBE
IIpakTuyeckoe 3ansTe 23. [locTpoeHue
MIOBEPXHOCTEH BTOPOTO MOPSIIKA
IIpakTHueckoe 3ansaTne 24. torosoe
3aHsTHE
CamocTostenbHas padora 33/50 | Uzyuenue
y4eOHBIX
MaTepHajoB MO
KOHCIIEKTaM
ayJAMTOPHBIX
3aHATUN U

y4eOHBIM —




ILnanupyembie

Bubl yueoHoi#i padoThI

pe3yIbTaThl KonTakTHas pagoTa
OCBOCHHSI: =
Ko opMupyeMoii g % ° 2 g E g ®DopMBbI TEKYIIEro
HOMHETEHIIIH 1 HaumeHoBaHHE Pa3/ie/I0B, TEM 7 & ’«i S| 8 :" SR
HMHIUKATOPBI = S = R g8 (HauMeHOBaHHe
J10CTHIKEHHS = g5 e E 58 OLIEHOYHOI'0
KoMmeTenmii g |£% g2 & cpeerna)
S =E® | ©
METOAUYECKHM
HOCOOHAM.
Pemenne
JOMAITHAX
WHIUBHUyaIbHBIX
3aJaHuN
BeinonHeHe KOHTPOJIbHON paboThI -/20
HUTOTI'O 3A 1 CEMECTP | 24/6 48/10 | 81/155
2 cemecTp
YK-1: Tema 4. dnemeHTHI Teopuu GyHKIMIA 2 Jlexnusi-
NVyK-1.1, KOMILJICKCHOI'0 IIEPEMEHHOI0 BU3yanu3anus (B
NYK-1.2, ConeprkaHue JEKIUU: T.4. B OMIOC)
NYK-1.3, 1.  JlelicTBuS HaJl KOMIUIEKCHBIMU YHCIIAMHU
2. Peuienue KBa/paTHBIX YpaBHEHUIT Ha
OIIK-1: MHOYKECTBE KOMIUIEKCHBIX YUCEI
HOIIK-1.1, [pakruyeckoe 3anaTue 1. KommiekcHpie 6 3akpenneHue
HOIIK-1.2 YHcia U IeHCTBHS HaJ HUMU TEOPETHIECKOTO
HOIIK-1.3 [pakTuyeckoe 3anaTHE 2. OYHKITUN MaTepuana.
KOMIUIEKCHOTO NIEPEMEHHOTO Pemenne 3agau.
[pakTuyeckoe 3anaTHe 3. BerueTsl QpyHKINH CocraBienue
KOMIUIEKCHOTO IEPEMEHHOTO CIIPABOTHHKOB
CamocrosrensHas padboTa 15/20 | Uzyuenne
YaeOHBIX
MaTepHajoB MO
KOHCIIEKTaM
ayIUTOPHBIX
3aHATUN U
y4eOHbIM —
METOANYECKIM
TTOCOOHSIM.
Pewenue
JIOMAaITHAX
WHIUBHUTyaIbHBIX
3aJaHUuN
YK-1: Tema 5. OnpenesIéHHBII HHTETPAJ 10/2 Jlexums-
NYK-1.1, CopepxaHue JeKIUH: BU3yanu3aIus (B
NYK-1.2, 1. ®opmyna HeroTona-JleiOHmma 1.4. B O1OC)
NYK-1.3, 2. BepluncieHe onpeeeHHbIX HHTErPaioB
3. Beruncienue mionaae miockux Guryp u
OIIK-1: 00BEMOB
HOIIK-1.1, IpakTuyeckoe 3ansaTue 4. Beraucnenne 10/4 3akpenieHne
HOIIK-1.2 orpeeNEHHbIX HHTETPAJIOB 110 (hopmylie TEOPETHIECKOTO
HOIIK-1.3 Hyrorona-Jleiioanma MaTepuana.
IIpakTnyeckoe 3ansaTHe 5. Beruucnenue Pemenne 3anau.
ONpPENEIEHHBIX HHTETPAJIOB METOAOM 3aMEHBI CocraBnenue
nepeMeHHbIX. VIHTerpupoBaHue 1o 4acTsam CIIPaBOYHHUKOB

IpakTnyeckoe 3ansaTHe 6. Beruucnenue
HECOOCTBEHHBIX MHTETPAJIOB 1-ro u 2-T0 pona
IIpakTnueckoe 3anstTue 7. 'eomerpruyeckoe
MIPWIOKEHUE ONIPEEIICHHOTO HHTErpaa
MpakTuyeckoe 3ansaTne 8. OnpenencHHBINH




ILnanupyembie

Bubl yueoHoi#i padoThI

pe3yIbTaThl KonTakTHas pagoTa
OCBOCHHUS: =
Ko opMupyeMoii g % ° 2 g E g ®DopMBbI TEKYIIEro
HOMHETEHIIIH 1 HanmenoBanue pasjieioB, TeM 7 & ’«i S| 8 :" SR
HHAHKATOPbI = S = = g8 (HamMeHOBaHHE
J10CTHIKEHHS = g5 e E 58 OLIEHOYHOI'0
KOMIIETEHIHit = =h= ZE S s Cpe/icTBa)
= S o = <
= = &)
WHTErpaj U ero MPHI0KEeHUs
CamocrostenbHas paboTta 20/20 | Uzyuenwme
yaeOHBIX
MaTepHaJIoB 10
KOHCIEKTaM
ayAUTOPHBIX
3aHATUN U
yueOHBIM —
METOIMYECKUM
nocoousIM.
Pewenue
JIOMAaITHUX
WHIMBHYaJIbHBIX
3aJaHUuN
YK-1: Tema 6. IuddepeHunaibHbie YpABHEHUS 12/2 Jlexums-
nyK-1.1, ConeprkaHue JEKINU: BH3yasn3amus (B
nyK-1.2, 1. 3amauga Komm T.4. B OM1OC)
NYK-1.3, 2. IuddepeHnnanbHbIe ypaBHECHHUS IEPBOTO
MOPSJKA: C pa3/ieICHHBIMH IIEPEMEHHBIMH,
OIIK-1: OIHOPOJHBIE, THHENHBIE, yPAaBHEHHUS
HOIIK-1.1, beprynnu
HOIIK-1.2 3. Jluneiinble nuddepeHnnanbHple ypaBHEHHs
HOIIK-1.3 BTOPOTI'O NOPsAKA C IOCTOSHHBIMHU
k03¢ dunneHTamMu
IpakTuyeckoe 3anaTue 9. Pemenne 22/6 3akperuieHue
i depeHnnanbHbIX YpaBHEHUIT ¢ TEOPETUIECKOTO
pa3/ieNleHHBIMHU U PA3IeISIONIMMHUCS MaTepuana.
TIepeMEHHBIMHA Pemenne 3agau.
IIpakTnyeckoe 3ansTue 10. Pewenue CocraBienue
OJTHOPOJHBIX AU(QepeHITHATBHBIX ypaBHEHUN CIPaBOYHHUKOB

TIEpBOTO TOPs/IKa
IIpakTnyeckoe 3ansitue 11. Pemenue
JMHEHHBIX quddepeHnnanbHbIX YpaBHEHU
IIEPBOTO MOPAIKA

IpakTuueckoe 3ansaTue 12. YpaBHeHHA
beprynnun

IpakTnyeckoe 3anaTue 13.
JuddepeHuunanbHple ypaBHEHNS! BTOPOTO
HOpsAKa, JOMYCKAIOIIe TOHMKEHUE MopsAaAKa
Ipakrnyeckoe 3ansitue 14. Pemenue
JIMHEHHBIX OTHOPOIHBIX I PepeHIINaTbHBIX
ypaBHEHUH 2 NOPsIIKA C TOCTOSTHHBIMU
ko3(hpunreHTamu

IIpakTnueckoe 3ansarue 15. Pemenue
JMHEWHBIX HEOTHOPOIHBIX AU (depeHInanbHBIX
YpaBHEHHH 2 MOPSAKA C TOCTOSHHBIMHU

KO3 pHuIHeHTaMHU

IpakTuyeckoe 3ansiTue 16. Pemenne
JMHEWHBIX HEOTHOPOIHBIX AU (depeHInanbHbIX
ypaBHEHUH 2 NOpPsIIKA C TOCTOSTHHBIMU

ko3 (hpunreHTamu (IpoI0IDKEHHE)
Ipakrnyeckoe 3ansitue 17. Pemenue

i epeHnnanbHbIX ypaBHEHUH
IIpakTnueckoe 3ansaTue 18. Pemenue




ILnanupyembie

Bubl yueoHoi#i padoThI

pe3yIbTaThl KonTakTHas pagoTa
OCBOCHHMSI: =
" eommerenmn s [dg] s |3 o
MHAMKATOPbI HaumenoBanue pasjie;10B, Tem = ? ;“ S E ﬁh (HauMeHOBaHHe
J10CTHIKEHHS = S E E E 58 OLIEHOYHOI'0
KOMIETeHIHii é g% §_ £ % S cpecTBa)
= =E° | O
HOpPMAITbHBIX cUcTeM U DepeHITHATBEHBIX
YpaBHEHUU
IIpakTnueckoe 3ansarue 19. Pemenue
OTHOPOTHBIX cUcTeM Nu(hepeHITHaTHHBIX
YpaBHEHHH C IIOCTOSTHHBIMH KO3 PHUINECHTaAMA
N3yuenue
yaeOHBIX
MaTepHaJIoB I10
KOHCIIEKTaM
AyIUTOPHBIX
3aHATHH U
CamocrostensHas padbota 26/40 | yyeOHBIM —
METOIUIECKUM
TOCOOHSIM.
Pemenne
JIOMAIITHUX
WHAWBHAIYATbHBIX
3aJaHUuN
YK-1: Tema 7. UncaoBbie psiabl 4 Jlexmus-
nyK-1.1, ConeprkaHue JCKINU: BH3yasn3amnus (B
nyK-1.2, 1. Ywucnosle psAObI C MOIOKUTEITHHBIMA T.4. B OM1OC)
nYK-1.3, qJIeHAMH
2. 3HaKOYepenyIOIIUeCs YHCIOBBIC PSIbI
OIIK-1: IpakTuueckoe 3ansaTue 20. Yncnossie psast 10 3akperuieHue
HOIIK-1.1, IIpakTuuyeckoe 3ansitue 21. Jfocratounsie TEOPETUIECKOTO
NOIIK-1.2 IIPU3HAKU CXOAMMOCTH 3HAKOIOJIOKUTEIbHBIX Marepuana.
HOIIK-1.3 pAIOB Pewenne 3amau.
IMpakTuyeckoe 3ansitue 22. CocraBnenue
3HAKOIIEPEMECHHBIC PSIIBI CIIPAaBOYHHKOB
IpakTnueckoe 3ansiTue 22. Mccnenoanue Ha
CXOAUMOCTB 3HAKOIIOJIOKUTEIBHBIX PSIOB
IpakTnueckoe 3ausitue 24. Itoropoe 3aHsTue
CamocrosrensHas padota N3yuenue
YaeOHBIX
MaTepHAaJIOB I10
KOHCIIEKTaM
AyJTUTOPHBIX
3aHATHH U
7126 y4eOHBIM —
METOIUIECKUM
MOCOOHUSIM.
Pemenue
JIOMAIIHUX
WHAWBHYATBHBIX
3aJJaHMI
BrinonHeHe KOHTPOIBHON paboTHI -120
HUTOTI'O 3A 2 CEMECTP | 28/4 48/10 | 68/126
3 cemecTp
VYK-1: Tema 8. ®yHKIMOHAIbHbIE PSAIbI 8/2 Jlexmmsi-
NyK-1.1, CopepxaHue JeKLUUU: BH3yas3anys (B
NYK-1.2, 1. CreneHHBIC PsIBI U 0OJIACTH UX T.4. B OM1OC)
NYK-1.3, CXOJIUMOCTH
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ILnanupyembie

Bubl yueoHoi#i padoThI

pe3yIbTaThl KonTakTHas pagoTa
OCBOCHHUS: =
Ko opMupyeMoii g % ° 2 g E g ®DopMBbI TEKYIIEro
HOMHETEHIIIH 1 HanmenoBanue pasjieioB, TeM 7 & ’«i S| 8 :, SR
HHAHKATOPbI = S = = g8 (HamMeHOBaHHE
J10CTHIKEHHS = S E E E 58 OLIEHOYHOI'0
KOMIETeHIHii é g% §_ £ % S cpecTBa)
S =E® | ©
OIIK-1: 2. Psapnpl Teiinopa u psapl Makopena
NOIIK-1.1, IpakTuyeckoe 3ansiTHe 1. CTeneHHbIE PSIbL. 1072 3akperuieHue
NOIIK-1.2 IIpakTuyeckoe 3ansaTHe 2. lccnenoBanue Ha TEOPETHIECKOTO
HOIIK-1.3 CXOAUMOCTH CTEIICHHBIX PAJOB MaTepuana.
HpakTuyeckoe 3anaTue 3. Pager Teitopa u Pemenue 3amau.
MaxkmopeHa. CocraBnenne
HpakTuyeckoe 3anatue 4. [IpudmmwkenHOE CIPaBOYHHUKOB
BEIUNCIICHUE 3HAYCHUH (PYHKINHA 1
OTIpeeIEHHBIX HHTETPAJIOB C TIOMOIIBIO PSIIOB
IIpakTnyeckoe 3ansarue S. Paznoxxenue B psaj
dypre nepuoanYecKuX QyHKIUNH
CamocTosiTenbHast pabora 12/28 | Usyuenue
yueOHBIX
MaTepuaoB 10
KOHCIIEKTaM
ayAUTOPHBIX
3aHATHH U
Y9eOHBIM —
METOANYECKIM
TTOCOOHSIM.
Pewenue
JIOMAaITHUX
WHIMBHYaJIbHBIX
3alaHui
VK-1: Tema 9. IudpepeHnuaibHOe HCHHCTIEHTE 12/4 Jlexuus-
NVyK-1.1, (pyHKIMH HECKOJILKHUX IIePeMEHHbIX BU3yanu3anus (B
NYK-1.2, ConeprkaHue JEKIUU: 1.4. B OMIOC)
nYK-1.3, 1. OcHOBHBIE TOHATHSA
2. Jluaum ypoBHS
OIIK-1: 3. UYacTHbIe IPON3BOIHBIC
HMOIIK-1.1, 4. Tlpow3BoJHAs MO HATIPABICHUIO, TPAIHCHT
HOIIK-1.2 5. DkcTpeMyM QYHKINH JBYX ITEPEMEHHBIX
HOIIK-1.3 IMpakruyeckoe 3ansitue 6. YacTHbie 18/4 3akperieHue
TIPOM3BO/IHBIE (DYHKIMI HECKOJIBKUX TEOPETHIECKOTO
MEPEMEHHBIX Pa3JINYHbIX TTOPSAKOB. Mmarepuara.
IIpakrnueckoe 3ansarue 7. [Tonnbii Pewenue 3anau.
muddepernman GyHKuuil [ByX NepeMeHHbIX. CocraBieHune
IIpakTuyeckoe 3ansiTue 8. YactHble CIPaBOYHHKOB
MIPOU3BO/IHBIE CIIOKHBIX (PYHKIHH.
IMpakTuyeckoe 3ausitue 9. [IponszBogHas mo
HAarpaBJICHUIO U TPAIHUEHT.
Ipakrnueckoe 3ansaTue 10. DxcTpemMmyMbl
(GYHKIMH 1BYX NTEPEMEHHBIX.
IIpakTuyeckoe 3ansaTue 11. Hanbonpmee u
HavMeHblIee 3HaYeHHe QYHKIUN IBYyX
MepeMEHHBIX.
IMpakTuyeckoe 3ausitue 12. YcnoBHbBIH
3kcTpeMyM. Meton MHOxuTenel Jlarpanxka.
IpakTuyeckoe 3ansaTue 13. Metox
HaMMEHBIINX KBaIPaTOB
IpakTuyeckoe 3anaTue 14.
HuddepennunanbHoe NcHUCIeHHe QYHKIHNA
HECKOJIBKUX TTEPEMEHHBIX
CamocrosrtenbHas paborta 30/50 | Uzyuenue
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ILnanupyembie

Bubl yueoHoi#i padoThI

pe3yIbTaThl KonTakTHas pagoTa
OCBOCHHUS: =
Ko opMupyeMoii g % ° 2 g E g ®DopMBbI TEKYIIEro
HOMHETEHIIIH 1 HaumeHoBaHHE Pa3/ie/I0B, TEM 7 & ’«i S| 8 :° SR
HMHIUKATOPBI = S = R g8 (HauMeHOBaHHe
J10CTHIKEHHS = g5 e E 58 OLIEHOYHOI'0
KOMIIETEHIHit = =h= ZE S s Cpe/icTBa)
= S o = <
= = &)
yueOHBIX
MaTepHajoB MO
KOHCIEKTaM
ayAUTOPHBIX
3aHATUN U
y9eOHBIM —
METOANYECKIM
OCOOHAM.
Pewmenue
JIOMAIITHUX
UHIUBUAYAIBHBIX
3alaHui
VK-1: Tema 10. UuTerpanbHoe HCYUCIEHUE 12/4 Jlexuus-
NVyK-1.1, (GyHKIMi MHOTHX IIepeMEeHHBIX BU3yanu3anus (B
nyK-1.2, ConeprkaHue JEKINU: T.4. B OM1OC)
nYK-1.3, 1. Brrancienue qBOWHOTO MHTETpaiia B
JIEKapTOBBIX KOOPANHATAX
OIIK-1: 2. V3ameHeHMe MOps/IKa HHTETPUPOBAHUS
HNOIIK-1.1, 3. TlpumoxeHne ABOHHOTO MHTETpANa K
HOIIK-1.2 3a/1a4aM TeOMETPHUU B YHU3UKH
NOIIK-1.3 [pakruyeckoe 3ansaTue 15. Berancienne 20/6 3akpenneHue
JBOMHOT'O MHTErpaa B 1eKapTOBBIX TEOPETUIECKOTO
KOOpAMHATAX MaTepHaia.
IIpakTHuyeckoe 3ansiTue 16. Berancienne Pewenue 3anau.
JBOMHOT'O MHTETrpaJia B IEKapTOBBIX CocraBieHune
KoopauHaTax. Vi3MeHeHHe nopsiaka CIIPaBOYHHUKOB
HHTETPUPOBAHUS
IpakTnyeckoe 3ansiTue 17. Beruucnenue
JIBOMHOT'O MHTETpaa B MOJISIPHBIX KOOPIMHATAX
IpakTnueckoe 3austue 18. Ilpumenenue
JIBOMHOTO MHTETpaNa IpH PEIIeHUN
TeOMETPUYECKHX 3a7ad
IIpakTuueckoe 3ansaTue 19. [Ipumenenne
JBOWHOTO MHTErpaa IMpHu perieHu
¢busnyeckux 3a1a4
IIpakTuyeckoe 3ansitue 20. Berancienne
KPUBOJIMHEHHBIX HHTETPAIOB
IIpakTuyeckoe 3ansiTue 21. MHTerpan no
3aMKHyTOMY KOHTYpY. ®opmyna ['puna.
IIpakTnyeckoe 3ansiTue 22. Berancienne
TPOMHOI0O MHTETpaja B JeKapTOBBIX
KOOpAMHATaX.
IIpakTnyeckoe 3ansitue 23. Beruncienue
TPONHBIX UHTETPATIOB B IUINHIPUIECKUX U
chepudecknx KOOpAMHATAX
ITpakTuyeckoe 3ansaTue 24. tororoe
3aHATHE
N3yuenue
y4e0HBIX
MaTepHajoB MO
CamocrosrenbHas pabora 31/51 | KOHCHEKTaM
ayJUTOPHBIX
3aHATUH U

y4eOHBIM —
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Il1anupyemsbie Bubl yueoHoi#i padoThI
pe3yabTAThI KonTakTHas pagoTa
OCBOCHMSI: =
Ko opMupyeMoii ° % ° 2N z g ®DopMBbI TEKYIIEro
KOMIIETEHIIHH ¥ Ha a a ] = e % g E 5 KOHTPOJIS
MHAMKATOPbI PMEHOBSEMADAHIC OB FEM = ) s §" = g (HamMeHOBaHHE
JIOCTHIKEH U = g5 E E 5 \§ OLEHOYHOI0
KOMIeTeHIHi & =h= s = S 2 cpeacTBa)
= sa| =3 s
= = o
METOAUYCCKHUM
MOCOOUSIM.
Pewenue
JIOMAaIITHUX
WHIANBUAYAJIbHBIX
3aJaHuN
-/20
HUTOI'O 3A 3 CEMECTP | 32/10 48/12 | 73/149
I/ITOFO o JUCHUILJINHE 84/20 144/32 222/430
[Ipumeuanue: -/- 06vem 4aco8 coOMeemcmeeHHo st OUHOU, 3A0UHOU Popm 0OyUeHUs




4. METOIMYECKHAE YKA3AHUA JUISS OBYYAIOIIMXCS IO OCBOEHUIO
TACIATLITAHBI

41, OOmue MeToAUYECKHE  PEKOMEHJANUHM 1O  OCBOEHUIO JIUCIHHUIJIHMHBI,
o0pa3oBaTejibHbIE TEXHOJIOTUH

Jucuumuza peaausyeTcst HOCpPeICTBOM IIPOBEAECHUS KOHTAKTHOM paboThl ¢ 00ydaronMMHUC
(BKiIIOUas TPOBEACHUE TEKYIIET0 KOHTPOJIA — YCIIEBAEMOCTH), CaMOCTOSITEIbHOH  PabOTHI
o0yyaroImuxcs U IpOMEeXyTOYHOH aTTecTaluu.

[Ipu mnpoBeneHnH y4eOHBIX 3aHATUH TO JUCHMIUIMHE OOECIIEYMBACTCS pa3BUTHE Y
o0yyaroImuxcs HaBbIKOB KOMaHIHOW pabOThl, MEXXJIMYHOCTHOW KOMMYHHUKAIMH, IPUHATHS PEILICHUH,
JUIEPCKUX KadecTB (BKJIIOYAsh MPOBEIEHHE HMHTEPAKTUBHBIX JIEKUUH, TPYMIOBBIX JUCKYCCHUH,
pOJIEBBIX WIpP, TPEHUHIOB, AaHAIM3 CHUTyaUUH U MMMTALUOHHBIX MOJEJEH, IpernojiaBaHue
JTMCUUIUIMHBL B (OpME Kypca, COCTABJICHHOTO Ha OCHOBE pPE3YJIbTATOB HAYYHBIX HCCIIEIOBaHUH,
IIPOBOJIUMBIX ~ YHUBEPCUTETOM, B TOM 4YHCIE C Y4YETOM pPETHOHAIbHBIX OCOOEHHOCTEH
npodeCcCHOHATIBHOM JACATSILHOCTH BBITYCKHIUKOB U MOTPEOHOCTEH paboToaarernei).

[IpenoaBanue AUCHUILIMHBI BEETCS C IPUMEHEHUEM CIIEIYIOIUX BUAOB 00pa30oBaTeIbHbBIX
TEXHOJIOTUI:

-0aNIbHO-PEUMUH206as MEeXHON02US OYEeHUBANUSL

- 91eKMPOoHHOe 0byYeHue;

- npobaemnoe obyuerue;

- pazbop KOHKPemHbIX CUMmyayutl,

- ungpopmayuonnvle mexrnonozuu. Big Blue Button.

Jisi OLeHKW 3HAHWH, yMEHUH, HaBBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIICTCHIIUU IIO
JUCLUIUIMHE TpUMEHsIeTCsl OalIbHO-PEUTUHIOBasi CHUCTEMa KOHTPOJS M OLEHKH YCHEeBAaeMOCTH
CTyIeHTOB. B 0OCHOBY OayUIbHO-PEHTHHTOBOW CHCTEMBI TOJOXKEHBI MPUHIUIBI, B COOTBETCTBUH C
KOTOpbIMH (pOpMUpOBaHHE DPEUTHUHra CTYJEHTAa OCYLIECTBISAETCS B XOJA€ TEKYIIEro KOHTPOJI
ycrieBaeMocTi. MakcumalibHOE KoJIm4ecTBo OamioB B cemectpe — 100.

4.2. Metoanyeckue yKa3aHHMf Jisi OOYyYAIOUIUXCS MO OCBOCHMI) JUCHHUILUIMHBI HA
3aHSATHUSX JEKIHOHHOTO THIA
Jlekyuonnwlii Kypc npeononazaem CUCMeMamusupoO8aHHOEe UIONCEHUE OCHOBHBIX 80NPOCO8
memMamuyecko2o niana. B xode nexyuonnvix 3auamuil packpwvleaiomesi 6a3o06vle 60NPOChL 8 PAMKAX
Kaxcoou memvl  Oucyuniunvl. OO03HAUAOMCA KllOYesble ACNeKmvl meM, d maxdice 0eiaromcs
AKYeHmMbl Ha Hauboee CLONCHBIE U BANCHBIE NOJIONCEHUS UZYUAEMO20 MAMEPUAA.
JlekiMoHHBIE ~ 3aHATHS  TPOBOASATCS B TMOTOYHOH  ayIUTOpPUHM C  TPUMEHEHUEM
MYJIbTUMEAUIHOTO MPOEKTOpa B BUe yueOHoi nmpezenTanuu win B JUOC yHuBepcurera.
B xo00e nexyuonuvix 3amsamuil  peKoMeHOYemcsi KOHCNEeKMuposanue y4eOH020 Mamepuand.
Bosmoorcno eedenue koncnexma nekyuii 6 sude uHmMeLIeKm-Kapm.
OmoenvHvle membl Npednazaromcsi OJisk CAMOCMOAMENbHO20 U3YYeHUsl (KOHCHEeKMUPYIOMCSL).
Mamepuaner nexyutl A6110MC  ONOPHOLU OCHOBOU Ol NOO20MOBKU  00YYAIOWUXCA K
NPAKMUYECKUM 3AHAMUIM U GbINOJIHEHUs. 3A0AHULL CAMOCMOSMENbHOU pabomovl, a maxice K
MEPONPUAMUAM ~ MeKYUuje20 KOHMPOIs YCNegaeMoCmu U NPOMEeNCYMOYHOU ammecmayuy no
oucyuniume.

4.3. MeTroanyeckue yKa3aHHMs JIsi OOyYAIOIIUXCS 1O OCBOCHHI) JAUCHHUILUIMHBI HA
JIadopaToOpHBIX padoTax (He NPeAyCMOTPEHO Y4eOHBIM IJIAHOM)

4.4. Meroanyeckue yKa3aHusi Ui OOYYalOIIMXCSl 1O OCBOEHHI0 JAUCHHUILUIMHBI Ha
3aHATHUIX CEMHHAPCKOI0 TUNA/ HA MPAKTHYECKUX 3aHATHAX

Ilpaxmuueckue (cemunapckue) 3auamusi npeOCMAasiaOm cooolu Oemanu3ayuro

JIKYUOHHO20 —MEeopemuiecKko20 Mamepuaid, HnpoGooOsAmMcs 6 UYelsax 3aKpenjieHus Kypca U
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oxeamuléarom éce ocHogHule pazoenvl. OCHO8HOU opMOTl NPOGeOeHUs CEMUHAPO8 U NPAKMUYECKUX
3auAmMUll 61semcs o0cyscoerue Haubosee NPoOIEMHBIX U CILONCHBIX BONPOCO8 NO OMOENbHbIM
memam, a makice peulenue 3a0ay u pazoop NPUMepos u Cumyayuli 8 ayOumopHsixX YCi08UsX.

Ilpakmuueckue (cemunapckue) 3aHamus 00y4aOUUXC 00ECne usarom:

- NPOGEPKY U YMOUHEHUe 3HAHUU, NOTYYEHHbIX HA NeKYUAX,

- noayueHue YMeHull U HABLIKO8 COCMABIEHUs O0O0KIA008 U COOOujeHull, 00CyHcOeHUs.
80NPOCOB NO YYEOHOMY MaAMepuanry OUCYUNIUHBL,

- noodgedenue UMO208 3aHAMUL NO DPeumuHe080l Cucmeme, CO2NACHO MEeXHOI02UYECKOl
Kapme OUCYUNTIUHDL.

Tpakxmuueckue 3aHAMUSA OPSAHUZYIOMCS, 8 MOM YUCTLE 8 POPMe NPAKMULECKOU NOO20MOBKHU,
KOmopas npedycmampusaem yuacmue 00y4arouuxcs 8 8bINOJIHEHUU OMOeIbHbIX JIeMenmos pabom,
CBA3AHHBIX C DYOyWell nNPopeccuoHaNbHOU 0essmeIbHOCMbIO.

Ilpakmuueckasa noocomoeka npedycmampugaem: peuwieHue HnpuKiaoHblX 3a0a4y npu
nposedeHuu npaxmuyeckux anamui mem 5,6,9,10.

4.5. MeTonnueckne yKa3aHus M0 CaMOCTOSITeJIbHOI padoTe 00y4aromuxcst

CamocrosrenbHas paboTa oOecnedyMBaeT MOArOTOBKY OOydarollerocs K ayAuTOPHBIM
3aHATUSAM U MEPOIPHUATHUAM TEKYIIEro KOHTPOJS M IPOMEKYTOUHOW aTTecTalMyd IO H3ydyaeMoi
aucuuIuiiHe. Pe3ynbTaThl 3TOM TMOATOTOBKM TPOSBISIOTCS B AaKTHBHOCTH OOyYaroIlerocs Ha
3aHATUSAX U B KQUECTBE BBIMOJIHEHHBIX IPAKTUYECKUX 3aaHUN U JPYTruX (JOpM TEKYIIEro KOHTPOJIS.
CamocrosTenpHas padoTa CTyIEHTOB BKIIIOYALT:

1. U3yuenue yuebnot aumepamypol no Kypcy.

2. Pewenue npakmuueckux cumyayuti u 3a0ay Iloocomoska pegpepamog

3. Pabomy c pecypcamu nmepnem:

Allmath.ru [Orekmponnviii pecypc]: 6csi mamemamuxa 6 00Hom mecme. — Pexxcum docmyna:
http://www.allmath.ru/. - 3aex. ¢ sxpana.

Exponenta.ru [Onexmponnwiii pecypc]: obpasosam. mam. caum. — Peoxcum oocmyna:
http://www.exponenta.ru/. — 3aen. ¢ sxpana.

Math-Net.Ru /Onexmponnwiii pecypc]: obwepoc. mam. nopman. — Pexcum odocmyna:
http://www.mathnet.ru/. — 3azn. ¢ sxpana.

e [omoevle 3adauu u peweHus oHaauH [Inexkmpoumnsiii pecypc]. - Peocum oocmyna:
http://univer2.ru/uchebniki_po_matematike.htm. - 3aen. ¢ sxpana.
e Pewenue evicuieli mamemamuku oHAaun [Dnexkmpounwviii pecypc]. - Pexcum oocmyna:

http://mathserfer.com/. - 3aen. ¢ sxpana.

o Dnexmpounas oubauomeynasn cucmema I1068013#cCcK020 20CY0apPCMBEHHO20 YHUBEPCUMEmA
cepsuca [Onexmponnviii pecypc]. - Pexcum oocmyna: http:/lelib.tolgas.ru/. - 3aen. ¢
9KPaHa.

o Dnexmponno-oubnuomeunas cucmema Znanium.com [Onekmpounwiti pecypc]. - Peowcum
oocmyna: http://znanium.com/. — 3aen. ¢ sxpana.

o Dnexmponno-oubnuomeynas cucmema Jlano [Snexkmpounnviii pecypc]. - Pescum oocmyna:
https://e.lanbook.com/books. - 3aen. ¢ sxkpana.

4. [Io020mo6Ky Kk mecmupo8aHuto no memam Kypca

5. [1o020mosKy Kk npomedscymouHol ammecmayuu no Kypcy.(npogooumcsi 8 8uoe NUCbMeHHOU
pabomul)

[Ipy BBIMONHEHUM 3aJaHUN U CaMOCTOSITENIbHOW paboThl peKOMEHAyeTcs HpopaboTKa
MaTepHUaloB JIEKIIUHI M0 KaKJI0M IPOHWIEHHON TeEME, a TAK)KE U3YYEHHE PEKOMEHIyEMOM JINTepaTyphl.

Jns oOydaronuxcss 1Mo 3a04HO ¢opMme OOydeHHs CaMOCTOsITeNbHas paboTa sBIsEeTCS
OCHOBHBIM BHJIOM y4€OHOH NEeSTETHHOCTH.

Jns obecrieueHHst caMOCTOSITETLHONH PabOThl OOYYAOLIMXCS HCIONb3YeTCsS 3JIEKTPOHHBIN
yueOHbIi Kype, co3nannbiii B OUOC ynuBepcutera http://sdo.tolgas.ru/



http://www.allmath.ru/.%20-%20Загл
http://www.exponenta.ru/
http://www.mathnet.ru/
http://elib.tolgas.ru/
http://znanium.com/
http://sdo.tolgas.ru/
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4.6. Meroauyeckne yKa3aHUsl JJisl BbINOJHEHUS] KYPCOBOro mpoekTa / padoTbl (He
NMPeAyCMOTPEHO YUeOHBIM IJIAHOM).

5. YYEBHO-METOJIMYECKOE M WH®OPMAIMOHHOE OBECHEYEHUE
TACIATLTAHBI

5.1. IlepeyeHb OCHOBHOM W JOMOJHUTEIbHOH y4eOHOI JUTEpaTypbl, HEOOXOAUMOM 1JIAA
OCBOEHUS TUCHHILIMHBI

Best muteparypa, BKIIIOYCHHAsi B JIaHHBIA [EPEUYCHb, MPEJACTABICHA B BHJE AJICKTPOHHBIX
pecypcoB B aneKTpoHHOH Oubmmotreke yHuBepcurera (OBC). Jluteparypa, wucmoib3dyeMas B
MeYaTHOM BHJIE, TPEACTaBICHAa B HAy4YHOH OMOIHMOTEKe yHUBepcuTeTa B oObeme He menee 0,25
HK3EMIUISIPOB HA OJTHOTO 00YYarOmIErocs.

OcHoBHasi iMTepaTypa:

1. Kparkuii kypc BbICIIEH MaTeMaTUKu [DIEKTPOHHBIN pecypc] : yuel. [isi By30B IO
HarpasjieHuto nmoaror. "Okonomuka" / K. B. banaun [u np.] ; mox obmr. pen. K. B. banauna. - 2-¢
m3n. - Jlokyment Bookread2. - M. : JamkoB u K, 2017. - 512 c. - Pexum nocryma:
http://znanium.com/bookread2.php?book=415059.

2. Maremaruka B mpuMepax H 3aaadax [DIeKTpOHHBIA pecypc| : ydeb. mocobue mis
BY30B 10 TexH. cienuanbHocTsM / JI. H. XKyp6enko [u ap.]. - HJokyment Bookread2. - M. : UHOPA-
M, 2016. - 372 c. - Pexxum noctyna: http://znanium.com/bookread2.php?book=484735.

3. IlanteneeB, A. B. OObikHOBeHHbIe auddepeHnnanbabie ypaBHeHUs. [IpakTukym
[DnexTponHbIil pecypc| : ydeO. mocoOue s BY30B MO HAMPAaBICHUSIM TOJATOT. €CTECTB. HAYK,
TEXHUKH, THPOPMATHKHU U SKOHOMUKH (kBanudukamus (ctenens) "0akamasp') / A. B. [Tantenees, A.
C. SlkumoBa, K. A. Pribakos. - Jlokyment Bookread2. - M. : UHOPA-M, 2016. - 431 c. - Pexum
nocryma: http://znanium.com/bookread?2.php?book=549273.

4.  PyGamkuna, E. B. Jluneiinas anreOpa. Jlunelineie omeparopsl. KBampaTuunbie
¢dopmbl. KommnekcHble uucna [DneKTpoHHBIH pecypc] : yuel. mocobue / E. B. PyGamkwuna. -
Hoxyment Bookread2. - M. : HWH®PA-M, 2016. - 38 <c¢. - Pexum pgocryma:
http://znanium.com/bookread2.php?book=544419.

5. VYuebGHo-MeTonuyeckoe mnocobue mno gucuumiauHe "MaremaTtuka" [DIeKTpOHHBIN
pecypce] : ans texH. HanpasineHuit BO Y. 1 / [ToBomxk. roc. yH-T cepBuca (PI'bOY BO "IIBI'YC"),
Kad. "Beicur. matemaruka" ; coct. 0. C. [anunona. - Joxkyment Adobe Acrobat. - TompsarTu :
IIBI'YC, 2018. - 926 KB, 119 c. - Pesxum gocryma: http://elib.tolgas.ru.

6.  YueOHO-meTommuyeckoe mocobue mo mucnuiuimHe "Martemarnka" [DIeKTpOHHBIN
pecypce] : ans texH. HanpasineHuit BO Y. 2 / [Toomxk. roc. yH-T cepBuca (PI'bOY BO "IIBI'Y(C"),
Kad. "Beicur. matemaruka" ; coct. FO. C. [anunoBa. - JJoxyment Adobe Acrobat. - TompsarTu :
IIBI'YC, 2018. - 1,01 MB, 138 c. - Pexxum gocryma: http://elib.tolgas.ru.

7. VYuebHo-MeToanYeckoe Tmocodue mo aucnurummae "Maremaruka" [DIeKTpOHHBIN
pecypce] : ans texH. Hanpasinenuit BO Y. 3 / [Toomk. roc. yH-T cepBuca (PI'bOY BO "IIBI'Y(C"),
Kad. "Beicmr. matemaruka" ; coct. 0. C. [anunoBa. - Jokyment Adobe Acrobat. - TompsarTu :
IIBI'YC, 2018. - 986 Kb, 114 c. - Pexxum nocryma: http://elib.tolgas.ru.

8.  Iumaues, B. C. Breiciras maremarnka [D7IeKTpOHHBINA pecypc] : yueO. it By30B / B.
C. [unaues. - lokyment Bookread2. - M. : UH®PA-M, 2015. - 479 c. : un. - Pexxum pocryna:
http://znanium.com/bookread2.php?book=469720.

9. unauwes, B. C. 3agaunHuk Mo BBICIICH MaTeMaTUKe [DIEKTPOHHBINA pecypc] : yueo.
nmocobue s By3oB / B. C. Illmmaues. - 10-e m3x., crepeotun. - Jlokyment Bookread2. - M. :
NH®PA-M, 2018. - 304 c. - Pesxum mocryna: http://znanium.com/bookread2.php?book=927763.

JlonoJHUTeIbHAA JINTEpaTypa:


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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10. Bsicmias MaTeMaTHKa B yIpaXHEHUIX U 3a1a4yax [Teker] : [yueb. mocoOue asis By30B|
:B249. Y. 1/II E. anko [u ap.]. - 7-e u3x., uctp. - M. : OHUKC [u ap.], 2008. - 368 c. : u.

11. Beicmias MaTeMaTHKa B yIpaXHEHUIX u 3aaa4dax [Tekcr] : [yueb. mocobue aiis By30B|
:B249.Y.2/II E. Janko [u ap.]. - 7-e u31., uctp. - M. : OHUKC [u ap.], 2008. - 448 c. : u.

12. OukoB, B. ®. O®usuko-maremaruueckue OdTiogel ¢ Mathcad u HuaTepHer
[DnexTponHsbIi pecypce] : yuebd. mocobue / B. @. Oukos, E. I1. boromonoga, /. A. Uanos. - U3x. 2-
e, ucrp. u jgon. - JJokyment Reader. - CII6. [u ap.] : Jlawp, 2018. - 556 c. - Pexxum pocryma:
https://e.lanbook.com/reader/book/103944/#1.

13. Tuckynos, H. C. IuddepennmnanbHoe u uHTErpasibHoe ucunciaenus [Tekct] : yuel.
nocobue mis BTy3oB T. 1/ H. C. [luckynos. - U3a. crep. - M. : Unrerpan-Ilpecc, 2007. - 415 c. :
CXEM.

14. TIluckynos, H. C. luddepennuanpHoe 1 nHTErpajibHOe ncuuciaeHus [Tekcr] : yueo.
nmocobue st BTy30B T. 2 / H. C. IMuckynos. - U3n. crep. - M. : Unrerpan-Ilpecc, 2007. - 544 c. :
CXEM.

15. Cnaiin-nexuus no gucuumuinHe "Martemaruka" mno Teme "Teopus npenenos”
[DnexkTpoHHbIi pecype] : mas Becex Hampasienuid BO / IloBomk. roc. yH-T cepuca (PI'bOY BO
"TIBT'YC"), [Kad. "Beicum. marematuka"] ; coct. T. B. Hukurenko. - JJokyment PowerPoint. -
Tonesattu : [IBI'YC, 2018. - 883 Kb, 111 c.. - CD-ROM.

16. Craiin-nekuus no nucnmiimee "Marematuka" mo Teme "@YHKIMH HECKOJIBKUX
nepeMeHHbIX" [DneKTpoHHBIN pecypce] : ans Bcex Hampasienuit BO / IloBomk. roc. yH-T cepBuca
(®I'bOY BO '"TIBI'YC"), [Kad. "Beicm. maremaruka"] ; coct. FO. C. JlamunoBa. - JlOKyMeHT
PowerPoint. - Tonesrru : IIBI'YC, 2018. - 567 KB, 29 c.. - CD-ROM.

17. Chnaiin-npaktukyM no gucuuiuinHe "Matematuka" o teme "BwruncieHue IBOWHBIX
uHTerpanoB" [DneKTpoHHBIN pecype] : st TexH. HampaBieHuit BO / IloBomk. roc. yH-T cepBuca
(®I'bOY BO '"TIBI'YC"), [Kad. "Beicm. maremaruka"] ; coct. FO. C. JlamunoBa. - JlOKyMeHT
PowerPoint. - Tonesrru: IIBI'YC, 2017. - 378 KB, 37 c.. - CD-ROM.

5.2. TIpodeccuonaibHble 0a3bl JaHHBIX, HH(OPMALUOHHO-CIPABOYHbIE CHCTEMBI,
HHTEPHeT-pecypchl

1. Allmath.ru : Bca maremaruka B ogaoM mecrte : cait. — URL: http://www.allmath.ru/
(mata oopamenus 03.12.2021). - TekcT: 2MeKTPOHHBIA.

2. Math-Net.Ru : caiit / Matemarndeckuii uactutyt um. B. A. Cteknosa PAH, 2020. —
URL : http://www.mathnet.ru/ (zara oopamenus 03.12.2021). - TekcT: 3JIEKTPOHHBIH.

3. eLIBRARY.RU : nayunas snexkTpoHHast OuOimnoreka : caiit. — Mocksa, 2000 - . -
URL: https://elibrary.ru (mata oOpamenusi: 03.12.2021). — Pexxum pnoctyma: st 3aperucTpup.
MOJb30BaTeen. — TEeKCT: JIIEKTPOHHBIN.

4, I'APAHT.RU : undopm. — mpaBoBoit moprtan : [caiit] / OO0 «HIIIT «I"APAHT-
CEPBUC». — Mocksa, 1990 - . - URL: http://www.garant.ru (1ata o6parenust 03.12.2021). - TekcT :
JJIEKTPOHHBIN.

S. Koncynprantllmtoc : cnopaBouHas mpaBoBas cuCrema : caitr / 3AO
«Koncynprantllmrocy. — MockBa, 1992 - . - URL: http://www.consultant.ru (mata oGpareHust
03.12.2021). - TekcT : 371eKTPOHHBIH.

6. OnekTpoHHass ~ OuOnWoTeyHass  cucteMa  [IOBOJDKCKOTO — TOCYTapCTBEHHOTO
yHuBepcuteTa ceppuca : cadt / ®I'bOY BO «IBI'YC». — Tombarru, 2010 - . - URL. :
http://elib.tolgas.ru (mara o6pamienus 03.12.2021). - Peskxum gocTyma: 1jist aBTOPHU3. TOJIb30BATENEH. -
TekcT : 2K TPOHHBIH.

7. DeKTpoHHO-0MOIMOTeYHast cucTemMa Znanium.com : caiitr / OO0 "3HAHUYM". —
Mocksa, 2011 - . - URL: https://znanium.com/ (nata o6pamenus 03.12.2021). - Pexxum noctyna: amis
aBTOPH3. NIOJIb30BATENEH. - TEKCT : AIEKTPOHHBIN.

8. DnexTponHO-0MbMMoTeuHas cucreMa Jlans : caiit / OO0 "OBC JIAHB". - Mocksa, 2011 - . -
URL: https://e.lanbook.com/ (mata oOpamenust 03.12.2021). - Pexxum gocryma: Uisi aBTOPHS3.
MOJIb30BaTENEn. - TEKCT : JIIEKTPOHHBIN.



https://e.lanbook.com/reader/book/103944/#1
http://www.allmath.ru/
http://www.mathnet.ru/
http://www.garant.ru/
http://www.consultant.ru/
http://elib.tolgas.ru/
http://www.garant.ru/
http://www.garant.ru/
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5.3. [IporpamMHoe obecnieyeHne

HNudopmannonHoe obecrieyeHue y4eOHOro mporecca Mo JUCHUIUIMHE OCYIIECTBISETCS ¢
UCIIOJIb30BAHUEM  CIIEYIOLIET0 IPOrpaMMHOro oOecredeHusl (JIMLIEH3UOHHOTO U CBOOOIHO
pacrpocTpaHsIeMOro), B TOM YHCJI€ OT€YECTBEHHOIO IPOU3BO/ICTBA:

Ne HanmenoBanue YciaoBus gocryna
n/n
1 Microsoft Windows W3 BHYTPEHHEH CETH YHUBEpCHTETa (JIUTICH3MOHHBIH JIOTOBOD)
2 Microsoft Office 13 BHYTPEHHEH CETH YHUBEPCHUTETA (JIMIICH3HOHHBIN IOTOBOP)
3 Koncynerantllmoc 13 BHYTPEHHEH CeTH YHUBEpCHTETa (JIMIICH3HOHHBII TOTOBOD)
4 CA0 MOODLE 13 Mo00H TOYKH, B KOTOPOH MMeeTcs TOCTy K ceTn lHTepHeT
(JIUTICH3MOHHEIHA JOTOBOP)

6. ONMCAHUE MATEPHUAJIBHO-TEXHUYECKOM BA3bl, HEOBXOJIUMOM
JJIs1 OCYIMECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA ITO JUCIUAIIJIMHE

[Tomemenust npeAcTaBisAioT co00il yueOHbIe ayTUTOPUH JUIsl IPOBEICHUSI YUEOHBIX 3aHATUH,
IIPEJYCMOTPEHHBIX Y4EOHBIM IUIAaHOM M pabouell mporpaMMmoil JUCLMIUIMHBL, OCHAIllEHHbIE
000pYyJIOBaHUEM U TEXHUYECKUMH CPEIICTBAMH OOyUCHHS.

3aHATHSA JIEKIMOHHOIO THNA. Y4eOHble ayIuTOpPUM JUIs 3aHATUN JICKIUOHHOIO THIA
YKOMIUIEKTOBaHbl MEOENbI0 M TEXHUYECKHMMM CpEJACTBAMHM OOY4YEHHUS, CHYXAallUMU IS
npeicTraBieHus — ydeOHoW — umHpopmanuMu  (CTallMOHAapHblE  WJIM  IEpEeHOCHble  HAOOpBI
JIEMOHCTPAIIMOHHOTO 000pYAOBaHUS (IIPOEKTOP, SKPaH, KOMIBIOTEP/HOYTOYK), ydeOHO-HATIIAIHbIC
nocobuss (Ipe3eHTalMKM 10 TeMaM JIeKIUil), oOecreuuBarolue TEeMAaTUYECKHE WIUIIOCTPALIUY,
COOTBETCTBYIOILIME JAHHOHN MpOrpamMme JTUCLHUIUIUHBI.

3aHATHA CeMHHAPCKOro THNA. YuyeOHble ayIuUTOPUU JUId 3aHATUH CEMMHApPCKOIO THUIA
YKOMIUIEKTOBaHbl MEOENbI0 M TEXHUYECKMMM CpEJACTBAMM OOY4YEHHUS, CHYXAallUMU IS
npeiacTaBieHus — ydeOHoW — umHpopmauuu  (CTallMOHapHble  WJIM  IEpeHOCHble  HaOOpHI
JIEMOHCTPAIIMOHHOTO 000PYy1I0BaHUsI (MPOEKTOP, IKPaH, KOMIIBIOTEP/HOYTOYK).

JlaGopaTopHble paboThl (He npedycmompenst yueOHbIM NAAHOM).

IIpome:xxyTounas arrecrauus. 11 DpOBENEHHS NPOMEKYTOYHOM aTTECTalUu 110
JUCLUIUIMHE HCIIOJIB3YIOTCS KOMIIBIOTEPHBIE KIIACChl, OCHAILEHHBIE KOMIIBIOTEPHOM TEXHHUKOW C
BO3MOXXHOCTBIO MOJAKIIIOUEHUS K ceTu HMHTepHeT M oOecnedyeHHeM JOoCTylna B 3JIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTeNbHYI0  Cpely  YHUBEpCHUTeTa  W/WiIM  y4yeOHble  ayJUTOpPHH,
YKOMIUIEKTOBAaHHbIE MEOENbIO U TEXHUUECKUMHU CPEJICTBAMU O0yUEHUSI.

CamocrositeibHasi padora. IlomemeHuss Jii CaMOCTOSITENbHONM pabOThl  OCHAIlEHBI
KOMITBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO MOAKIIOYEHMsI K ceTH «lHTepeHeT» M JoCTymoM K
JIEKTPOHHON  MH(pOpPMallMOHHO-00pa3oBaTelbHON cpeae yHUBepcutera. Jlias  opraHuzanuu
CaMOCTOATENbHON PabOThl 00YUYaIOIIUXCS UCTIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIACChl YHUBEPCUTETA;

OoubmoTeka (Meauasai), UMEIoIas MecTa Ui 00yJaroIuXcs, OCHAIIICHHBIE KOMITbIOTEpaMH
C IOCTYTIOM K 0a3aM JIJaHHBIX U ceTu MHTepHerT.

JyiekTpoHHass uHGopMaNMOHHO-00pa3oBaTe/ibHass cpeaa yHuBepcutera (DUOC).
Kaxnpiii oOydwaromuiics B TeueHHEe BcCero mepuoja oOydyeHHMs OO0ecledeH WHIUBUAYaIbHBIM
HEOTPaHUYEHHBIM  JIOCTYIIOM K  JJIEKTPOHHOW  HMH(OpPMaIMOHHO-00pa3oBaTeNbHONH  cpene
yuuBepcurera (OMOC) http://sdo.tolgas.ru/ u3 mro0oli TOYKH, B KOTOPOH HMMeEeTcsl JOCTYN K
MH(POPMAITMOHHO-TEIEKOMMYHUKAITMOHHOW ceTu "MHTepHeT", Kak Ha TEPPUTOPUU YHHBEPCHUTETA,
TaK U BHE €€.

OUOC ynuBepcuteTa 00€CIeuynBaeT:

JOCTYIl K y4yeOHBIM IUIaHaM, paboduMM IporpamMmaM AWCHUIUIMH (MOAyInei), mporpaMmam
MPAKTUK, OAJIEKTPOHHBIM Yy4e€OHBIM H3JaHUSIM M DJIEKTPOHHBIM 0Opa30BaTeNbHBIM pecypcam,
yKa3aHHBIM B pa0ouuX MporpamMMmax JTUCHMILIMH (MOAYNE), porpaMMax MpakTHK;
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(dbopMUpOBaHUE AIEKTPOHHOTO OPTHOINO 00YIAIOIIETOCS, B TOM YHCIIE COXPAHEHHE ero padoT
1 OIICHOK 32 3TH PabOTHI.

B cinyuae peanuzanmum 00pa3oBaTENbHOM MPOTpaMMbl € TMPUMEHEHHUEM AJIEKTPOHHOTO
oOyueHus1, AMCTaHIIMOHHBIX 00pa3oBaTeNbHbIX TexHonorui YMMOC nonmonHUTENbHO 00ECIeunBaeT:

¢dukcanmio xoma 00pa3zoBATENBHOTO MPOIECCa, PE3YIbTaTOB MPOMEKYTOYHON aTTeCTallMd |
PE3yNIbTaTOB OCBOCHHS 00pa30BaTEIbHON POrPAMMBI;

NpOBEICHUE YYEOHBIX 3aHATHHA, NPOIEAYpP OLEHKH pEe3ylIbTaTOB OOYyYEHUSs, pealn3anus
KOTOpPBIX  MPEAYyCMOTpEHa € TMPUMEHEHHUEM JJIEKTPOHHOro  OOy4YeHHs, JUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH;

B3aMMOJICICTBHE MEXKY YY4aCTHUKaAMH 00pa30oBaTeIbHOrO MPOIEcca, B TOM YHCIIE CHHXPOHHOE
U (UJI1) aCHHXPOHHOE B3aMMOJENCTBUS mocpecTBOM cetu "MHTtepHer".

7. OCOBEHHOCTH OPIrAHU3AIIMA OBYYEHHUA [Jd JUALl C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA 1 UHBAJIM1OB

IIpu HeoOxomumocTH pabodvas HporpaMMa JUCLUILUIMHBL MOXKET OBITh aJanTUpOBaHa s
obecriedeHrs: 00pa30BaTENBFHOIO MPOIEcCa MHBAIHMIOB U JIAI] C OTPAHUYCHHBIMU BO3MOKHOCTSIMU
3J10pOBbsI, B TOM YMCJE JJIS JUCTaHLUUMOHHOTo o0yueHus. [l 3Toro tpedyeTcs 3asBiIeHHUE CTyJIEHTa
(ero 3aKOHHOTO TPEACTAaBUTENS) W 3AKIFOUYEHHE ICHUXOJIOTO-MEANKO-TIEarOTHYeCKOH KOMHUCCHH
(IIMIIK).

B cnyyae HeoOXoauMOCTH, 00y4JaroIUMCs U3 YHCa JIUI] C OrPaHMYEHHBIMH BO3MOKHOCTSIMU
310pOBbsl  (IIO 3asABJICHMIO OOydaromierocs) a Juisi HHBAIMIOB TaKXe B COOTBETCTBUU C
WHAWBUIYAIBHOW MpOrpaMMoil peaOWiIMTanuy WHBAIMAIA, MOTYT TPEJIaraThCs CIEIYIOIIne
BapUaHThl BOCIPHUATHA y4yeOHON MH(OpPMALMM C y4eTOM UX HMHIUBHIYaJIbHBIX NCUXO(PU3UUYECKUX
0cOOEHHOCTEH, B TOM 4YHCIE€ C NPUMEHEHHEM »JJIEKTPOHHOTO OOydYeHHsSI W JUCTAHIIMOHHBIX
TEXHOJIOTHI:

- JUISL UL C HApYyIICHUSAMHU 3pEHHs: B MedaTHOW (opMe yBeTHMYeHHBIM MpUPTOM; B popme
JIEKTPOHHOTO JIOKyMEHTa; B opme ayauodaiiia (mepeBoa yuyeOHbIX MaTepuanoB B ayauodopmar);
B TedyaTHOH ¢opMe Ha s3bIke bpaing; WHAMBHIyanbHbIE KOHCYJIbTAlMM C TPHBICYCHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHIMBUAYAIbHbIC 331aHUS M KOHCYJIbTAIUH.

- JUIs JIMLl ¢ HapyIIEHUsSIMH cyXa: B Me4aTHoOH ¢opMme; B popMe 3JIEKTPOHHOTO JOKYMEHTA,
BUJeOMATepHaIbl €  CyOTUTpaMH; HWHAWBUAYaJIbHblE  KOHCYJIbTAlMM C  IPHUBICYEHUEM
CYpIIOTIEpEBOIUNKA; UHANBUAYAIBHBIC 3aaHNsI U KOHCYJIbTAIINH.

- JUIs JIMLl ¢ HapYUIEHUsSMHU OIOPHO-JBUTaTENILHOIO amrmapara: B nedaTtHoi ¢opme; B popme
AJIEKTPOHHOTO JIOKYMEHTA; B (popme ayamnodaiina; HHIUBUAYaTbHBIE 33/1aHUS M KOHCYJIBTAIIH .
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8. OHEHOYHBIE MATEPHAJIbI (®OHJA OHEHOYHBIX CPEACTB) IS
TEKYIEI'O KOHTPOJIA YCIIEBAEMOCTH 1 TPOMEXYTOYHOU ATTECTAIIUU

8.1. Onucanue moOKa3aTejeili W KpUTepHEB OIEHUBAHUS KOMIETEHUHH Ha
Pa3JIMYHBIX 3Tanax ux GopMHPOBaAHNS, ONIMCAHNE LKA OLleHUBAHUS

Jisi OLleHKH 3HAHWHM, yMEHUH, HaBBIKOB M YPOBHS C(POPMHUPOBAHHOCTH KOMIICTCHIIUHU IO
JUCLUIUIMHE TPUMEHsIETCsl OaIbHO-PEUTHUHIOBasi CHUCTEMa KOHTPOJS M OLEHKH YCIEBaeMOCTH
CTyIeHTOB. B OCHOBY OayuIbHO-PEHTHHTOBOM CHCTEMbI TOJOXEHbI MPUHIMIBI, B COOTBETCTBHH C
KOTOpbIMH (hOpMUpOBaHHE pPENUTHHra CTYJEHTAa OCYLIECTBISETCA B XOJA€ TEKYLIEro KOHTPOJISA
ycreBaeMocTH. MakcuManbHOoe KonrnuecTBo 6amioB B cemectpe — 100.

IIkaja oneHKH pe3yJabTaTOB OCBOEHMSI AMCHUILJIMHBI, C()OPMHPOBAHHOCTH Pe3yJIbTATOB

o0yueHust
®opma npoBeeHHs IIkanpl OLIEeHKH YPOBHS
TMPOMEKYTOYHOM copmMupoBaHHOCTH IxaJja oeHKH YPOBHSI 0CBOECHMS THCIUIIHHBI
aTTecTaluu pe3yIbTaTOB 00y4eHusl
VYpoBHeBas 100 6anbHast 100 5-0amnpHast mkana, HeaudhepeHim
HIKaja OLEHKH mkana, % GanpHas Ju¢ bepeHIpoBaHHas poBaHHas
KOMITETEHITU I mikana, % OIleHKa/0aut OIICHKA
IK3ameH JIOTIOPOT'OBBIN Huxe 61 Huxe 61 «HEYJIOBIICTBOPHUTEIBHOY / 2 HE 3a4TEHO
Il“‘?‘l’epeﬂlmp‘ma““blﬁ HOPOTOBBII 61-85,9 61-69,9 «YJIOBJIETBOPUTEIBHO / 3 3a4TEHO
3auer 70-85,9 «xopomio / 4 3a4TEHO
TIOBBIIICHHBIH 86-100 86-100 «OTIIMIHOY / 5 3a9TCHO

Ilo umozam mexyweil ycnegaemocmu CmMyOeHmy Modicem Oblmb 6blCMAGIEHA OYEHKA NO
NPOMENCYMOYHOU ammecmayuy 6 COOMEEeMCcmeul 3a HAOPaAHHbIMU 34 cemecmp Oaniamu (no
HakonumenbHoMmy petmuney). Cmyoenmam, HAOPAGUWIUM 6 XOO€ MEKYUe20 KOHMPOJS YCnesaemMocmu
no oucyunaune om 61 0o 100 6annos u epinoIHUSWUM BCe 00s3ameNbHbLE 8UOLL 3ANIAHUPOBAHHBIX
VUEOHbIX 3aHAMUL, NO PEUEHUI0 NPenooasameisi 6e3 NPOXOACOEHUsL NPOMENCYMOUHOU ammecmayuu
BbICMABIAENCS OYEHKA 8 COOMBEMCMBUL CO WIKALOU OYEHKU Pe3Vibmamos 0C80eHUs OUCYUNTUHDI.

Pe3ynomam o00yuenua cuumaemcsa c@opmuposannvim (NOGbIUIEHHBLIL YPOBEHDb), eClu
meopemuyeckoe co0epiHcanue Kypca 0C80eHO NOJHOCMbIO, NPU YCIMHBIX COOece008aHUsX CMyoenm
ucuepnvigaouje, NOCie008AMENbHO, YEMKO U JNOSUYECKU CMPOUHO U3NA2aem YYeOHbIl Mamepuai,
CB0O00HO cnpasisemcsi € 3aA0a4amiu, BONPOCAMU U OpYeUMU BUOAMU 3A0AHULL, MPeOVIOUUX
NPUMEHEHUs 3HAHULL, UCNONb3Yem 8 omeeme OONOIHUMENbHbIL MAMEPUAL, 6ce NPedyCMOMmpeHHble
paboueti yueOHOU NPOSPAMMOU 3A0AHUS  BbINOJIHEHbL 6 COOMBEMCMEUU C YCHAHOBIEHHbIMU
mpebosanusmMy, CmyoOeHm CHOCOOeH AHATUUPOBAMb NOJYYEHHbIE Pe3YIbmamvl, NPOsEIsem
CAMOCMOAMENbHOCMb NPU BLINOJHEHUU 3A0AHULL, KA4eCmE0 UX 8bINOJIHEHUs OYEHEHO YUCIOM DAILI08
om 86 0o 100, yumo coomeemcmeayem NOBLIUEHHOMY YPOBHIO CHOPMUPOSAHHOCIIU DPe3VIbMAMO8
00yueHusl.

Pezynomam o0yuenus cuumaemcsa c@opmuposannvim (nOpo2oewvlii ypoeeHv), eciu
meopemuyeckoe Co0epAHcanHue Kypca 0C80eHO NOJHOCMbIO, NPU YCIMHbIX COOECe008aHUiX CMYyOeHm
nocne008amenbHo, 4emKo U JI02UYecKU CMpPOUHO u3iazaem Y4ueOHblll Mamepuai, Cnpasisaemcs c
3a0a4amu, BONpocamu U OpyeuMu 6uoamu 3a0aHutl, MmMpedoYIOWUX NpUMeHeHUus 3HAHUL, 6ce
npeoycmompenHvle paboueli yueOHOU NpocpamMmol 3a0anus 6blNOJHEHbl 8 COOMBEMCMEUU C
VCMAHOBNIEHHBIMU MPeOOBAHUAMU, CIYOEHmM CHOCOOEH aHANU3UPOBAMb NOLYYEHHbIE Pe3YIbmambl;
nposenaem CAMOCMOAMENbHOCIb NPU GbINOIHEHUU 3A0AHUU, KA4eCmeo UX BblNOJHEHUS OYEeHEeHO
yucrom 6annog om 61 oo 85,9, umo coomeemcmeyem NOPo2OBOMY YPOBHIO CPHOPMUPOBAHHOCHU
pe3yipmamos 00yueHus.

Pe3ynomam ooyuenun cuumaemca Hec@hopmMuposanHsIM, eciy cmyoenm npu GblNOJIHEHUU
3a0anutl He OeMOHCMpUpPYem 3HAHUL Y4eOHO20 Mmamepuand, OOnyckaem OWUOKU, HEYBEPEeHHO, C
OonbUUMU  3aMPYOHEHUAMU  BbINONHAECM 3A0AHUS, He OeMOHCMpUpyem HeoOX00UMbIX YMeHU,
Kayecmeo 8bINOJIHEHHbIX 3A0AHUll He COOMBEMCMEYem YCMAHOBLeHHbIM MPeDOBAHUAM, KA4eCMBE0 UX
8bINOIHEHUSL OYEHEHO YUCTIOM 6ann06 Hudice 61, umo coomeemcemayem 00nopo2o8oMy YPOBHIO.
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®opMBI TEKylIero KOHTPOJIS yCIIeBaeMOCTH

( TexHOJIOTHYECKAS KAPTA /1 CTYAeHTOB 04HOii GopMBbI 00yUeHHs)

@DopMBbI TeKYLIEro KOHTPOJIs KomnuuectBo KonuuecTso 6anos 3a 1 Makc. BO3M. KOJI-BO
KOHTPOJIbHBIX TOYCK KOHTpP. TOUKY 63.J'IJ'IOB
1 cemecTp
Pemenne 3aad Ha MPAKTHYECKHUX 3aHIATUAX 24 1 24
JloMammHue WHIWBUAYaJIbHBIC 3aTaHUS 3 15 45
KoHcnekr jexkmuii. 12 1 12
CocTaBJeHHE CITPABOYHUKOB 3 3 9
TBopueckuii peTHHT (yIacTue B 1 10 10
KOH(EpeHIHAX, OTUMIHATAX H T.IL.)
Hroro 100 6a10B
2 ceMecTp
Pemenne 3aad Ha MPaKTHYECKHUX 3aHIATUIX 24 1 24
JloMammHue WHAWBUAYaJIbHBIC 3aTaHUS 4 10 40
KoHcnekr exmuii. 12 1 12
CocTaBJeHHE CIIPABOYHUKOB 4 3 12
TBopueckuii peTHHT (yIacTHe B 1 12 12
KOH(pEpEeHIHUAX, OTUMIIHATAX | T.IL.)
Hroro 100 6a10B
3 cemecTp
Pemenne 3amad Ha MPaKTHYCCKAUX 3aHITUIX 24 1 24
JloMamHue WHIWBUAYaJIbHBIC 3aTaHUS 3 15 45
KoHcnekr exmuii. 12 1 12
CocTaBJeHHE CIIPAaBOYHUKOB 3 3 9
TBopueckuii peTHHT (yIacTHe B 1 10 10
KOH(EpEeHIMX, ONUMIIHAIAX U T.II.)
Hroro 100 6as10B

®opMbI M KPUTEPHUH TEKYLEr0o KOHTPOJISI YCIIeBaeMOCTH

(TexHoJIOrHYecKasi KapTa JUIsl CTY/ICHTOB 3204HON (hopMbl 00y4eHus)

@DopMBbI TeKYIIEro KOHTPOJIsI

KonmaecTBo

KomnuectBo 6ammos 3a 1

Makc. BO3M. KOJI-BO

KOHTPOJIBHBIX TOYEK KOHTp. TOUKY 0aymToB
1 cemecTp
KonTtponsHas padora 1 60 60
TectupoBanme o Temam 1,2,3 1 40 40
100 6an10B
®DOopMBI TEKYIETO KOHTPOIIS Konnuectso KomuectBo 6amioB 3a | Makc. BO3M. KOJI-BO
KOHTPOJIbHBIX 1 KOHTp. TOUKY 0aJs10B
TOYEK
2 cemecTp
KonrposbHas padbota 1 60 60
TectupoBanue no temam 4-7 1 40 40
100 6ans10B
@DOpMBI TEKYIIETO KOHTPOIIS Komnaectro KomgectBo 6amnoB 3a | Makc. BO3M. KOJI-BO
KOHTPOJIbHBIX 1 KOHTp. TOUKY 0aJL10B
TOYEK
3 cemecTp
KonrposnbHas pabota 1 60 60
TecrupoBanue 1o temam 8-10 1 40 40
100 6ans10B

Cucrema OLIEHUMBaHUS NPEJCTaBI€HAa B 3JEKTPOHHOM Y4YeOHOM Kypce IO JIHUCHUIUIMHE

http://sdo.tolgas.ru/.
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8.2 TumoBble KOHTPOJbHbIE 3a7aHusA WM uHble MaTepuajbl Ads TEKYHIETO
KOHTPOJIA YCIIEBAEMOCTH

8.2.1 TunoBple 3aJaHUsl K MPAKTHYECKHUM 3aHATUSM U IJIAHBI MPOBEIeHUs MPAKTHYECKHX
3aHATHH

1 cemecTp

IIpakTuyeckoe 3ansaTue Nel,

1. Beruucnenue npeneiaoB GyHKIANA

2. CocraBiieHue CIIPaBOYHOTO MaTepuaa
3. Pemenue 3agau

IIpakTuyeckoe 3ansitue Ne2.
1. OcHoBHbIE BUbI HEOIIPEIEICHHOCTEM (O-oo; 17, OO) U UX PaCKpbITHE

2. CocraByieHHE CIIPAaBOYHOTO MaTepraia
3. Pemenue 3agau

IIpakTnyeckoe 3ansaTue Ne3.

1. HaxoxxeHue npon3BOAHBIX 3JIEMEHTAPHBIX (PYHKIIMM
2. CocraBieHue CIipaBOYHOTO MaTepraa

3. Pemenue 3amay

IpakTuyeckoe 3ansaTue Ned.

1. HaxoxxneHue npor3BOAHBIX CIOKHBIX (DYHKIUI

2. CocTaBiieHre CIIpaBOYHOTO MaTepuaia

3. Pemenwue 3agau

IIpakTnueckoe 3ansaTHe Ned.
1. HenocpencTBeHHOE HHTETPUPOBAHNE B HEONPEAEICHHOM HHTErpaje
2. CocraBieHue cripaBOYHOI0 MaTepuana

3. Pemrenue 3agau

IIpakTuuyeckoe 3ansTue Ne6.
1. BoluncieHnne HeonpeaAeIeHHbIX HHTErPAJIOB METOIOM 3aMEHbI IEPEMEHHBIX
2. CocraBieHue ClipaBOYHOT0 MaTepuana

3. Pemrenue 3agau

IIpakTnueckoe 3ansitue Ne’/.

1. uddepennmanbHoe 1 UHTErpaIbHOE UCUHCIEHUE PYHKIIMHA OJHON IIepeMEeHHOM
2. CocraBiieHue CIIPaBOYHOTO MaTepraa

3. Pemenue 3agau

4. KoHcynpTamnus 1o JoMallHeMy UHAUBUIYaIbHOMY 33JJaHUIO

IIpakTuueckoe 3ansitue 8.

1. Marpuiist

2. JleiicTBHS HaJ MaTpUIIAMHU

3. CocraBJieHre CIIPaBOYHOTO MaTepraia

4. Pemenne 3amau
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IIpakTuyeckoe 3ansitue 9.
1. Berunciienne onpeaenurenei
2. CocraBJieHHE CIIPaBOYHOTO MaTepHasa

3. Pemenue 3amay

IIpakTuyeckoe 3ansaTue 10.

1. Obparnas matpuna

2. Haxoxxnenne oOpaTHON MaTPHIIBI

3. CocraBiieHHE CIIPaBOYHOTO MaTepHasa

4. Pemenune 3amau

IIpakTnyeckoe 3ansaTue 11.

1. Cucrembl TMHEHHBIX YpaBHECHUH

2. Pemenne cucteM JIMHEHHBIX ypaBHEHUH
3. CocraBieHue CripaBOYHOTO MaTepraa

4., Penrenue 3a7au

IIpakTuyeckoe 3ansaTue 12.

1. Meroa l'aycca
2. Pemenne cucteM JIMHEHHBIX ypaBHEHUH MetonoM ["aycca
3. CocraBienue CripaBOYHOTO MaTepraa

4., Penrenue 3a7au
4. KoHcynbTarus 1o JOMantHeMy HHANBUIYAIEHOMY 3aJIaHUIO

IIpakTnyeckoe 3ansiTue 13.
1. BexTopbl, OCHOBHBIE MTOHATHS
2. CocraBieHue ClipaBOYHOT0 MaTepuana

3. Pemrenue 3agau

IIpakTuyeckoe 3ansaTue 14.
1. CkanspHoe npou3BeIeHUE BEKTOPOB

2. CocTaBJieHHE CIIPaBOYHOTO MaTepraia
3. Pemenue 3amay

IIpakTnuyeckoe 3ansiTue 15.
1. BexkTopHOE MpOU3BEICHUE BEKTOPOB

2. CocTtaBieHre CIIpaBOYHOTO MaTepuaia
3. Pemrenue 3agau

IIpakTnuyeckoe 3ansiTue 16.
1. PaGora ¢ JeKIIMOHHBIM MaTepUaIoOM: BEKTOpHas anredpa

2. CocraBlieHHe CIIPaBOYHOTO MaTepuaia
3. Pemrenue 3agau

IIpakTuyeckoe 3ansaTue 17.

1. Ilpsamas TuMHMS HA IIOCKOCTH

2. CocraBiieHH€ CIIPaBOYHOTO MaTepHala
3. Pemenue 3anau
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IIpakTnyeckoe 3ansiTue 18.

1. Pemenue 3a1a4 Ha NIPAMYIO JTMHHUIO HA TNIOCKOCTH
2. CocraBieHue CpaBOYHOr0 MaTepuaia

3. Pemenune 3amay

IIpakTHyeckoe 3ansaTue 19.

1. KpuBsie BTOporo nopsjaka

2. CocraBieHue CIpaBOYHOTO MaTepuasia
3. Pemenune 3amay

IIpakTuyeckoe 3ansTue 20.

1. AnanuTudeckas reoMeTpHs Ha IJIOCKOCTU
2. CocraBieHue CpaBOYHOr0 MaTepuaia

3. Pemenune 3amay

IIpakTHyeckoe 3ansTe 21.

1. Ilpsamas B mpocTpaHCTBE

2. CocraBiieHHE CIIPABOYHOTO MaTepHaia
3. Pemenune 3amay

IIpakTHYeckoe 3ansATHE 22.

1. TInockocTh B IPOCTPAHCTBE

2. CocraBieHue CIpaBOYHOIO MaTepuaia
3. Pemenue 3amau

IIpakTHyeckoe 3ansTHE 23.

1. ITocTpoeHne MOBEPXHOCTEN BTOPOTO NOPsIIKA

2. CocraBieHue CIIpaBOYHOTO MaTepraa

3. Pemrenue 3amgau

4. KoHCynbTaIys 1o JOMallHeMy WHAUBHUIyaTbHOMY 33aHUI0

IIpakTnuyeckoe 3ansiTue 24.
1. Pemienue 3anau
2. IloaBeneHre UTOTOB CEMECTpPa

2 cemecTp

IpakTuyeckoe 3ansaTue Nel.

1. KowmiuiekcHble yncia

2. Jle¥icTBHS HAJ KOMILUIEKCHBIMH YHCIIAMH
3. CocraBieHue CpaBOYHOTO MaTepuaia
4, Pemenue 3amaq

IIpakTHuyeckoe 3ansitue Ne2.

1. ®yHKIMHU KOMIUIEKCHOTO IEPEMEHHOTO
2. CocraBieHue CIIpaBOYHOTO MaTepuaia
3. Pemenue 3amau
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IIpakTunuyeckoe 3ansitue Ne3.
1. BeryeTsl pyHKITUN KOMIUIEKCHOTO TTEPEMEHHOTO
2. CocraBiieHUE CIIPABOYHOTO MaTepraa

3. Pemenue 3amay

IIpakTnueckoe 3ansaTHe Ned.
1. Berunciienne onpeaenéHHbpIX HHTErpaioB no Gopmyine HeroTona-JleliOnuma
2. CocTaBiieHre CIPaBOYHOTO MaTepuaia

3. Pemenue 3amay

IIpakTuyeckoe 3ansaTue Ne5.

1. Brruncienue OIMPCACIICHHBIX UHTCIPAJIOB METOAOM 3aMCHBI ICPEMCHHBIX. HHTGI‘pI/IpOBaHI/Ie
0 YacTsIM

2. CocraBiieHUE CIIPABOYHOTO MaTepraa

3. Pemenue 3amay

IIpakTnyeckoe 3ansaTue Neb.
1. Boruncienue HecOOCTBEHHBIX HHTETPaJoB 1-ro u 2-ro poja

2. CocraBJieHHE CIIPaBOYHOTO MaTepHasa
3. Pemenue 3amau

IIpakTHyeckoe 3ansaTHe Ne/.
1. 'eomeTpuueckoe NPUI0KEHUE ONIPEAETICHHOIO HHTErpaia

2. CocraBieHHe CIIpaBOYHOI0 MaTepuasa

3. Pemenue 3amay
4. KoHcynbTalys 1o JOMAIIHEMY UHINBUIYAIbHOMY 3aIaHUI0

IIpakTnuyeckoe 3ansitue 8.
1. OmpeneneHHbIi HHTErpall U €ro NPUI0KEHUs

2. CocTtaBieHre CIIpaBOYHOTO MaTepuaia
3. Pemrenue 3amgau

IIpakTuyeckoe 3ansitue 9.

1. Pemenue nuddepeHnnanbHbIX YpaBHEHUH ¢ pa3/ieIeHHBIMU U Pa3/IeIsIFOIIUMUCS
TIepEMEHHBIMH

2. CocraBieHue ClpaBOYHOTO MaTepuaa

3. Pemrenue 3agau

IIpakTnuyeckoe 3ansiTue 10.
1. Pemenne ofHOpOAHBIX qU(depeHIINaIbHBIX YpaBHEHU IEpBOTo NopsiaKa
2. CocraBieHue CIpaBOYHOTO MaTepuaia

3. Pemrenue 3agau

IIpakTnuyeckoe 3ansiTue 11.
1. Pemenne nuHENWHBIX AU PEepeHInaIbHbIX YpaBHEHHH IepBOro nopsijika
2. CocraBieHue CIpaBOYHOTO MaTepuaia

3. Peumrenue 3agau
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IIpakTuyeckoe 3ansiTue 12.
1. YpaBuenus bepuysmim
2. CocTaBiieHHEe CIIPaBOYHOT0 MaTepuana

3.Pemenue 3amay

4. KoHcynbTanus 1o JOMalrHeMy WHANBUIYAIEHOMY 3a/IaHUIO

IIpakTuyeckoe 3ansaTue 13.

1. JIuddepennmanpapie ypaBHEHHS BTOPOTO MOPSIIKA, JOMYCKAIONINE IIOHWKCHHUE TTOPSIIKA
2. CocraBiieHHEe CIIPAaBOYHOTO MaTepraia

3. Pemenue 3agau

IIpakTHyeckoe 3ansaTue 14.

1. Jluneiinwie omHOpOAHBIE MU PepeHITnATbHBIC YPAaBHEHUS 2 TIOPSIKA C IIOCTOSTHHBIMU
KodpUITMeHTaAMH

2. CocraBieHue CIIpaBOYHOTO MaTepuasa

3. Pemenue 3amau

IIpakTnyeckoe 3ansaTHe 15.

1. Jluneiinpie HEOAHOPOAHBIE AU PepeHIINATBHBIC YPaBHEHUS 2 TIOPSIIKA C TOCTOSTHHBIMH
KO3 UITMEeHTAMH

2. CocraBieHue ClipaBOYHOI'0 MaTepuania

3. Pemenune 3amay

IIpakTHyeckoe 3ansTue 16.

1. JluneiiHbie HEOTHOPOAHBIC TU(PEepEHIIMATbHBIC YPaBHEHHS 2 TIOPSIKA C TOCTOSHHBIMU
KO3 UITMEeHTAMH

2. CocraBiieHHE CIIPaBOYHOT'O MaTepraa

3. Pemrenue 3agau

IIpakTnyeckoe 3ansaTue 17.

1. Pemenue nuddepeHunanbHbIX ypaBHEHUN
2. CocraBieHne CipaBOYHOr0 MaTepuaia

3. Pemenue 3agau

4, KOHC}’J’IBT&HI/IH 10 JOMAITHEMY UHAUBUAYAJIIbHOMY 3aaHUTIO

IIpakTnuyeckoe 3ansiTue 18.
1. HopmanbHble cucteMbl AudQepeHInanbHbIX ypaBHEHUH

2. CocraBieHH€ CIIPaBOYHOTO MaTepHala
3. Pemenmne 3amau

IpakTuyeckoe 3ansiTue 19.
1. Pemenne oTHOPOAHBIX cucTeM IupepeHINabHBIX YPaBHEHUHN C TOCTOSIHHBIMU
Koa(dumeHTaMu

2. CocraBiieHH€e CIIPaBOYHOTO MaTepHala
3. Pemenmne 3amau

IMpakTuyeckoe 3ansaTue 20.

1. Yucnossie psabl

2. CocraBieHue CIIPaBOYHOTO MaTepuaia
3. Pemenmne 3amau
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IIpakTuyeckoe 3ansiTue 21.

1. Jloctato4yHbie MPU3HAKK CXOIUMOCTH 3HAKOTIOJIOKHUTEIIBHBIX PSIJIOB
2. CocraBiieHHE CIIPaBOYHOTO MaTepraia

3. Pemenune 3amay

IIpakTHYeckoe 3ansTHE 22.

1. 3HakonepeMeHHbIE PsI/IbI

2. CocraBiieHUE CIIPABOYHOTO MaTepraa
3. Pemenue 3anau

IIpakTnueckoe 3ansTHe 23.

1. Teopus psaoB

2. CocraBiieHHE CIIPAaBOYHOTO MaTepHaia
3. Pemenue 3anau

4, KOHCYJ'IBT&I_[I/ISI 110 JOMAIIHEMY UHAUBUAYAJIIbHOMY 3aaHUIO

IIpakTHyeckoe 3ansTHe 24.
1. Pemenue 3amau
2. IlonBeneHune UTOTOB cemMecTpa

3 cemecTp

IpakTuyeckoe 3ansaTue Nel.

1. CrenHble psabI

2. CocraBJieHHE CIIPAaBOYHOTO MaTepHasa

3. Pemenue 3amau

IMpakTuyeckoe 3ansaTHe Ne2.

1. MccnenoBaHue Ha CXOJUMOCTb CTENIEHHBIX PSIOB
2. CocTaBiieHHE CIPABOYHOTO MaTepHraia

3. Pemenue 3amau

IIpakTnueckoe 3ansitue Ne3.
1. Pagsl Teitnopa u Maknopena
2. CocraBieHue CIpaBOYHOTO MaTepuaa

3. Pemrenue 3amgau

IpakTuyeckoe 3ansaTue Ne4.
1. TMpubnmxeHHOE BEIYHUCICHNE 3HAUCHUH (PYHKITUH U ONIPECIEHHBIX HHTETPATIOB C IIOMOIIIBIO

psioB
2. CocraBieHue ClipaBOYHOT0 MaTepuaa

3. Peumrenue 3amgau
IIpakTHyeckoe 3ansitue Ne5.
1. Paznoxxenue B psin @ypbe nepuoanueckux GpyHKIHii

2. CocTtaBiieHre CIIPaBOYHOTO MaTepuaia
3. Pemrenue 3agau
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IIpakTuyeckoe 3ansiTue Ne6.
1. YactHble mpou3BOgHBIC (PYHKINI HECKOJIBKHUX MEPEMEHHBIX

2. CocTaBJieHHE CIIPaBOYHOIO MaTepraia
3. Pemenue 3amay

IIpakTnueckoe 3ansaTHe Ne/.
1. Honuenii quddepenunan GyHKIMNA ABYX MEPEMEHHBIX

2. CocraBiieHHE CIIPaBOYHOTO MaTepraia
3. Pemenue 3amay
IIpakTuyeckoe 3ansTue 8.

1. YacTHble NPOU3BOAHBIE CIIOKHBIX (PYHKIIMN
2. CocTaBiieHre CIIPaBOYHOTIO MaTepuaia

3. Pemenue 3amay

IIpakTuyeckoe 3ansitue 9.
1. TIpousBoaHas MO HANPABJIEHUIO U IPATUEHT
2. CocraBieHue ClipaBOYHOT0 MaTepuana

3. Pemenue 3amay

Ipakruyeckoe 3ansiTue 10.
1. DkcTpemyMbl QYHKIMHA ABYX EPEMEHHBIX
2. CocraBieHue ClipaBOYHOT0 MaTepuana

3. Pemenwue 3agau

4. KoHcynpTanus 1o JOMallHeMy UHIAMBUAYAIbHOMY 3a/laHUI0
IIpakTHyeckoe 3ansaTue 11.

1. HauOosnpliee 1 HauMeHbllIee 3HaYeHUEe PYHKIMM JBYX NEPEMEHHBIX

2. CocTtaBiieHre CIIpaBOYHOTO MaTepuaia
3. Pemenue 3amau

IMpakTuyeckoe 3ansaTHe 12.
1. Merox muoxuTeneit Jlarpamxka

2. CocTaBiieHHE CIIPABOYHOTO MaTepHasia
3.Pemenue 3a1au

IIpakTnuyeckoe 3ansiTue 13.
1. Meroa HauMEHBIINX KBaJIpaToOB
2. CocTaBiieHHE CIIPABOYHOTO MaTepHasia

3.Pemrenue 3amau

IIpakTuyeckoe 3ansaTue 14.

1. duddepenunanpHoe ucuncieHne GyHKINA HECKOIbKUX MEPEMEHHBIX
2. CocraBlieHHe CIIPaBOYHOTO MaTepuaia

3. Pemrenue 3agau

IIpakTnyeckoe 3ansaTHe 15.

1. Bbluucnenue ABOMHOro MHTETpaia B IEKaPTOBBIX KOOPIAMHATAX
2. CocraBiieHUE CITIPAaBOYHOIO MaTepuaia

3. Pemenwne 3amau
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IIpakTnyeckoe 3ansaTHe 16.

1. BrrunciieHne IBOWHOTO MHTErpajia B JEKapTOBBIX KOOpPAUHATAX. MI3MeHeHue mopsiaka
WHTErpUPOBaHUI

2. CocraBieHue CpaBOYHOr0 MaTepuaia

3. Pemenue 3amau

IIpakTuyeckoe 3ansitue 17.

1. Brruucnenue 1BOWHOTO HHTETPaAla B MOJIIPHBIX KOOPAMHATAX
2. CocraBieHue CpaBOYHOr0 MaTepuaia

3. Pemenue 3agau

IIpakTuyeckoe 3ansaTe 18.
1. TIIpumeHeHue JBOWHOTO WHTETpaja MPHU PEIICHUH TeOMETPUYCCKHX 3a/1a4

2. CocraBjieHHE CIIPABOYHOTO MaTepHalia
3. Pemenune 3amay

IIpakTuyeckoe 3ansaTue 19.
1. TIpumeHeHre TBOWHOTO HHTETpaja P PEHICHUN (GU3UIECKUX 3a1a4

2. CocraBjieHHE CIIPABOYHOTO MaTepHasia
3. Pemenune 3amau
4. KoHcynpTamus 1o JOManiHeMy HHIUBUIYATLHOMY 33JaHUIO

IIpakTnueckoe 3ansaTue 20.
1. BeluucneHnue KpUBOJIMHEHHBIX UHTETPAJIOB

2. CocraBiieHHE CIIPaBOYHOTO MaTepHaia
3. Pemrenue 3agau

IIpakTnueckoe 3ansaTue 21.

1. MuTerpan no 3aMKHyTOMY KOHTYpY. @opmyna I'puna
2. CocraBieHue CIIpaBOYHOTO MaTepraa

3. Pemenue 3anau

IIpakTnuyeckoe 3ansiTue 22.

1. Beruncienue TpOMHOTIO MHTErpajia B JEKAPTOBBIX KOOPAUHATAX.

2. CocraBiieHUE CIIPABOYHOT0 MaTepuaa

3. Pemrenue 3agau

IIpakTHnuyeckoe 3ansiTue 23.

1. BpluucneHue TpOHHBIX UHTETPAJIOB B HIJIMHAPUYECKUX U CHEepHUUECKUX KOOPAUHATAX
2. CocraBieHue CIpaBOYHOr0 MaTepuaia

3. Pemenue 3agau

IMpakTuyeckoe 3ansaTHe 24,
1. Pemenue 3agau
2. TlonBeneHMe UTOTOB ceMecTpa
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TunoBble 3aa4u Ui pellleHHs HA MPAKTHYECKHUX 3aHATHUSIX U BbINOJHEHHUS TOMAIIHUX
HHANBUIYAJbHBIX 3aaHUi

Tema: BBenenue B anau3
3ananme 1. Haiitu npenen pyHkuuu
Br16op napameTpoB: mpernoaaBaTelns 334aeT mapameTp m u3 3HaveHuit 1,2,3.

[Tapametp k - HOMEp B CHIEICKE I'PYIIITBI

)Ilmmn+k:m, 6) limx® +kx=m? +km;

n>o kn+1 k Xx—m

- mx® +kx +3 x* —k’ X2 —(m+k)x+mk
B) Im——; lim ; lim
) kx?* —x +10 o x>m x? —m? o x® —k®

2(3x3 +AX2 — X — 2)

151+ X

3aganue 2. BorunciuTe npou3BOAHYIO Y =

3aganue 3. BeruncauTh HHTETpasibl
[Mapametp k 3amaercs mpernogaBatenem u3 3HaueHui 4,9, 16,25.

ITapameTp M — HOMED B CIIMCKE.

dx xdx

. ka+m- " i
dx

2 I (kx+m)" > '[\/kx2+m

3. _[(kx+ m)’ dx

dx
e

4. |si k 10.
jsm(mx+ )dx Ikx —
xdx
5. _[ T 11, jcos(mx— k )olx

Tema: JIuneitnas aareopa
3aganue 1. Beraucauts onpenenurelb A : a) pa3ioxkuB €ro mo 3JeMeEHTaM | — Oif CTPOKH;

0) pa3JIoKUB €ro 10 IEMEHTaM |— I'o CTOJIONA; B)[OJIYYUB MPEIBAPUTEIBHO HYIH B | — OH CTPOKE.

11 -2 0

3 6 -2 5 .
=4, j=1

1 0 6 4

2 3 5 -

3ananue 2. Jlanbr n1Be matpunsl A u B. Haiitu:

a) 2-A"+4-B+3-E; 6) A-B-B-A; B) A"
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2 -1 -3 2 -1 -2
A=| 8 -7 -6/, B=|[3 5 4
3 4 2 1 2 1

3ananue 3. Pemnth cucteMy JTMHEHHBIX YpPaBHEHUI:
a) o popmynam Kpamepa; 6) MaTpUIHBIM METOJIOM
2X + X, +3%, =7
2X + 3%, + X =1
3X +2X,+ X; =6
3ananme 4. Pemiuthb cucTeMy JIMHEHHBIX YpaBHEHUM MeToA0M ["aycca

X, +2X, +3X%, +4x, =11
2%, +3X, +4%; + X, =12
3X +4X, + X, + 2%, =13
4X + X, +2X, +3X, =14

Tema: BekTopHas ajqredpa u aHAJINTHYECKAS reOMeTPUA
1. Hausr Toukn A(l;2;5), B(0; 3;2), C(-2;2;-1), D(1,-5;0).Tpedyercs:
a) HAlTH MOJY/Ib ¥ HAIPABJISIOLIME KOCHHYCHI BeKTOpa AB ;
0) yroi Mexmy AB u CD;
B) Hal{TH IpoeKwmo BekTopa AB Ha BekTop CD .
2. Bepmmnsl nmupamuasl Haxonstcs B Toukax  A(7; -1; 3),B(6; 5; -2),C(3; 5; 0),D(-1; 4; 1).
TpeOyeTcst BEIYMCIHTS:
a) riomanb rpaan ACD
0) o6bem mupamuast Vg p .
3. Jlans! BepmuHbl TpeyroasHuka ABC : A(—2,4), B(3,1), C(10,7). Haiitu:
a) ypaBHeHHe cTOpoHbl AB ; 6) ypaBHeHue BoicoTl CH ; B) ypaBHeHue Meauansl AM ;
I) ypaBHeHHUe MpsAMOoi, mpoxosmeil uepes sepmmny C napamiensno cropone AB;

1) paccrosuue ot Toukn C 1o mpsmoii AB.

4. Jlaubl TOYKH A1(3,1, 4),A2(—1,6,1),A3(—1,1, 6),A4(0,4,—1):

a) ypaBHeHHe mockoctd A A, A, . IlocTpouTs 3Ty MIOCKOCTB.

—_—

6) mwIockocTH, mpoxosieii yepes Touky A, nepnenmukymspro A A,

5. HOCTpOI/ITL KPHUBBIC BTOPOTO IMOPAJAKA 11O 3aJTaHHBIM YPaBHCHUSM.
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x-1)° (y+2)’
2) (x+3) +(y—2)° =9 6 XU, (v+2) )
49 16
2 2
+1 X—2
B) (y ) _( ) -1 r) y2:—
25 9
Tema: OnpeneeHHbIH HHTErPaJl
[Tapametp M 3amaercs npenojaaBarenaeM U3 3HaueHui 1,2,3.
[Tapametp Kk - HOMep B cruCKe.
1.  BbluMcauTh OnpesieneHHble HHTErPaIbI.
1 kz 1
dx I k + 1
; sin™" x-cos xdx ; X;
!,‘ Jk+mx -0[ '0[ 4+(k+ 1
m+1 2 m+1
x X+m dx
X(k+1) dx; —dx; _
Il ( ) -([mx+k I1+\/kx+1
2. Haiitu momans GUrypsl OrpaHu4eHHON JTMHUSMH.
2.1, y=x*—mx, y=kx—mk.
22.y=e™,  x=-m, x=m, y=0
3. Haiitu qmumy ayru: y =kx®,  x=m, X=m+1.
4. BeruucauTh UHTETpajl. YKa3aTh CXOJUTCS I HECOOCTBEHHBIH MHTEIpal.
Todx T X i K dx e xdx
— k+1) dx; edx; | —; :
Jl.mx2+kx l( ) -L ! x> —k? {
Tema: Indpepenuuaibubie ypaBHEHU
Pemmts nuddepennmanbubie ypaBHEHUS
1.coszxdy:(y+1)3dx 2. xy'=1, y(0)=0
5
3. 2y'=4+2 4y Yoy
X X
5. y’— y:Xy2 6. ym:i
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7. (1+x)y" +(y) +1=0 8. 1+(y) =2y-y"
9. a) y'+4y=0; 6) y"-10y'+25y=0; B) y"+3y'+2y=0
10. y"+4y'+3y=x 11. y"+y'—2y =8sin2x

Tema: IudpPepenuunanbuoe ucuncjienne GyHKIUI HECKOJIbKHX NePeMeHHbIX

3agaua 1. Haiity 9acTHBIC TPOU3BOIHBIC U YacTHBIC MU (HEPEHINAIBI CASIYIOMHX (YHKITUH.

1. z:In(yz—e’X) 2. z=arcsin\xy 3. z=arctg(x2+y2)
3agaua 2. Haiiti nonueiii auddepennnan cieayonmx GyHKIAHR
1. 7= 2. z=ctg(x+y) 3. z=tg(x/y)

3agaua 3. [IpoBepuTh, yIOBICTBOPSET JIM YKa3aHHOMY YPaBHCHHUIO JaHHAs GyHKIws U .

, 0%U ou L,
X®—5 +2Xy +y — =
OX oxoy oy

0, u:z
X

3amaua 4. Haiiti ypaBHEHUs KacaTeabHON MIIOCKOCTH M HOPMAJIH K 3aJlaHHON MOBEPXHOCTH S B

TOYKE

S:2x’—y*+7°—6x+2y+6=0, A(L-11)

3apauva 5. Jlana pyskius U =U (X,Y,2) u touku M,,M, . Beraucnurs:

1. IIponsBoaHyo 5TOM QyHKIMK B Touke M, 10 HanpaBJIEeHHIO BEKTOPA W ;
2. graT(Ml) U €r0 MOJYJIb.
U=xy+y’z+2’x, M;(L-12),M,(3,4,-1)
3anauva 6. VcciienoBaTh Ha SKCTpEMYM cliefyrouue QyHKIUH

z=yJx —2y? —x+14y

Tema: MHTErpaibHOE HCUHCIEHHE (PYHKIUI HECKOJIBKHX IIePeMEHHbIX

3agaua 1. IlpenctaBuTh IBOWHON HHTErpait H f (X, y)dxdy B BHJI€ NOBTOPHOIO HMHTErpaia ¢
D

BHEUIHUM MHTETPUPOBAHHEM 1O X W BHEIIHUM MHTETPUPOBAHHEM MO Y, eciu obmacte D 3amana

YKa3aHHBIME THHHAMH. D:y=+4-x*,y = J3x,x>0.
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3anaya 2. BpunciuTh HHTErpabl:

3 X

) [ox[ (¢ +y)dy 6)[[ydxdy,ecnn D:y=7/x; y=2 x=0
0 X2 D

B)”(x+2y)dxdy cecmn Diy=x y=x° r)IJ.(x—Z)ydxdy,ecnn D:y:x,yzgx,x:Z
b D

3agaua 3. BeruuciuTh ABOMHON MHTETPAN, HCIIONB3YS MOJIIPHBIC KOOPIUHATEHI.

2
1 1-x 1_ X2 _ y2
Joo [ X4
5 5 V1+X +y
3agaua 4. BeruuciuTh II0IIa1b IIOCKOH 001acTi D, orpaHUYeHHON 3aJaHHBIMU JIMHUASIMU
D:y* =4x,x+y=3y>0

TunoBbIe TECTOBbIE 3aJaHUA 10 TeMaM

TunoBble 3a7aHus AJ1s KOHTpOJ’IBHOﬁ paﬁoTbl

1 cemecTp
3aganue 1. Haiitu npenenbl GyHKIMM:

2 2 _
3x*+5x—4 ; 6) Iim2)(2 9X+9.
x>3 X° —5X+6

a) lim ~
x> 2X° —X+1

3aganue 2. Haiiqute npou3BoaHbIe y; CIIEYIOMNX (PYHKIIHM:

a) y:x7+£+i 6) y=v1-x°

X X
4x+1 2x +x+1
B =ct S
) y=c 3 0y x> —x+1
3aganue 3. Beranciaute MHTETpabL:
4 1 7 X+
a) J‘[Zx5+cosx+5/x_2—;+xz+9)dx 0) I(5_3X) dx B) Ies “dx
3ananmue 4. J[ansl MaTpUIBI A, B u C . BemomuuTs neifctBus: 1) 5AAT +3E; 2) 4CA-3B,
-2 3 7 o 7 -1 7 2 0
eem: A={ 0 0 -3|;B=|0 -8 5|;C=|1 3 5.
5 4 1 1 3 2 4 6 1

Bananme 5. Jans matpunsl A, B, C. Haiitu onpenenurenn: 1) |A|; 2) ‘BT‘; 3) |C| JBYMSI

crioco6amu (10 MPaBUILY TPEYTOJIbHUKA U PA3I0KEHUEM T10 2-MYy CTOJIOILY), €CIIu:
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3 g 1 6 3 2 3 9
A:[2 5), B=12 8 3|,C=1 -2 7
3 1 -5 4 5 1

3aganme 6. Pemuth cucreMy JMHEWHBIX YpaBHEHUH : a) o Gopmynam Kpamepa; 6) MaTpu4HbIM
2% + X, +3X; =7

merozoM: § 2X; +3X, + X3 =1
3X, +2X, + X, =6

3aganue 7. [To koopauHaram Touek 4, B u C /i yKa3aHHBIX BEKTOPOB HAWTH: a) MOAYJb 4 ; 0)

cKanspHOE TIpoM3BeieHNe BekTopoB @ u D ; B) mpoekumo Bextopa ¢ na Bextop d

A(4,6,3), B(-52,6), C(4,-4,-3), a=4CB-AC, b=AB, c=CB d=AC

3aganue 8. /laHbl BEKTOPHI a ,5 uc. HeoOxoaumo: a) BBIYMCINTh CMELIAaHHOE MTPOU3BEACHUE TPEX
BEKTOPOB; 0) HAalTU MOJYJb BEKTOPHOIO NPOU3BEACHHUS; B) BBIUUCIUTH CKAJISPHOE MPOU3BEICHHUE
JBYX BEKTOPOB; TI') IMPOBEPHUTH, OyAyT JM KOJUIMHEApHbI WM OPTOTOHAJbHBI JIBA BEKTOpa; [)
MIPOBEPUTH, OYIYT JIM KOMILJIAHAPHBI TPU BEKTOPA.

4k, c=5i+2j-3k; a)a,3b,.c; 6)3a,2c; 6)b—4c;

a=2i-3j+k, b=j+
2)a,c; 0)a,2b,3c

3aganme 9. Bepmmnsl nupamuasl HaxoaaTes B toukax A,B,C u D . Beruwmcouts: a) nmnomans

ykaszaHHo# rpanu; 6) O6béM mupamuasl ABCD ecnu nane koopauHaTs! Touek:
A(3,4,5) , B (1,2,1) , C (—2,—3,6) , D (3,—6,—3) X a) ACD
3ananue 10. Jlans Bepmunsl Tpeyronsauka ABC : A(—2,4), B(3,1), C(lO,?) . Haiitu:

a) ypaBHenue ctoponsl AB;

0) ypaBHEHUE BBICOTHI CH;

B) ypasHenue meauansl AM ;

I) ypaBHEHHUE MPAMOii, mpoxosmei gepe3 Bepmuny C napamtensno cropone AB;

1) paccrosaue ot Toukn C 1o mpsmoii AB.
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2 cemecTp

3agayva 1. [lanel KOMIUIeKCHBIe uncna 2, =—2+31; z,=—1+1; z,=1-2i.

2
2, +72,-2,+27,
Z,+27,

Haiitn z = B anreOpandeckoi ¢hopme.

3anaua 2. JlaHo uncio z = - —Ei :

2

a) HAUTH TPUTOHOMETPUYECKYIO (opmy uucnia Z; 0) HalTH 7% B) HalTH Iz

33113‘—[3 3. BeruncauTs OIIPpCACIICHHBIC MHTCI'PAJIbI:

a) j(x2+2x+1)dx 6) :A[(x/;—ix)dx B) le dx ) ][.(9x2+9x+11) cos 3x dx
1 . 0

] \/_ x-1

3agaua 4. Pemuts quddepennmanbHble ypaBHEHUS:

a) coszxdyz(y+1)3dx 6) xy'=1,  y(0)=0

oy

3apaua 5. Pemuth OgHOpPOIHOE ypaBHEHUE! 2y’ =44+
X

2Xy
1+x

=1+x°

3anaua 6. Pemuts nuneiinoe nuddepeHumanbHoe ypaBHeHHE: ' — 5=

3anava 7. Peumuts quddepeHumanbable ypaBHEHMs], JOMYCKAOLINE TOHWKEHNE OPsiIKa:

a) y" =sin5x+5 6) Xy"+Yy +x=0 B) yy"+(y')2:1

3agaua 8. Pemiuth quddepennnanbHble ypaBHEHUS

a) y'+4y=0 6) y'—10y' +25y=0 B) V' +3y'+2y=0
3agaua 9. Pemiuth audepenimanbHble ypaBHEHUS:
a) y"—6Yy’ +5y =59 6) y'+4y'+3y=x

3agaya 10. Peumts quddepenunansaoe ypasaenue: Y + Yy — 2y =8sin2x

3 cemecTp

3agaua 1. Haiitu yacTHbIe IpoU3BOIHbIE U MOJIHBIE TU(depeHIHabl CaeaYOIMX QyHKINN:
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3

1. z=arccos(x—y?) 2 2—arctg X
y

3anava 2. BerunciauTh 3HaUY€HHUE YaCTHBIX MTPOU3BOIHBIX fx' ( M 0 ) , fy' ( M 0 ) JUTSL TaHHOW (DYHKITMH

f (X, y) B Touke M 0 (XO Yo ) C TOYHOCTBIO JI0 ABYX 3HAKOB IOCJIE 3aMsTOM.
f(x.y)=xe™, My(01)
0’z 0%z

Xy  Oyox

3anava 3. Haifti yacTHBIC MPOU3BOIHBIE BTOPOTO MOPSAKA. Y OSIUTHCS, YTO

z=tg (xyz)
3anaua 4. [IpoBepuTh, yIOBICTBOPSIET JIM YKa3aHHOMY YpaBHEHHIO qaHHas GyHkuus U .

2
il sz a——O u:ln(xz—yz)
x> oy®
3agaua 5. Jlana ¢pyHkius u=uU (x,y,z) U TOYKH |\/|1,|\/|2. Breruuciuts:

—_—

i.  mpomsBoaHyto 310t hyHKIHK B Touke M mo nanpasnenuto sekropa MM,
ii. gradU(Ml) ¥ €70 MOJLYJIb.
u=e*, M,(10,3),M,(2,-4,5)
3agaua 6. MccienoBarh Ha SKCTPEMYM (YHKIIHUIO:
Z=X"+xy+ Yy’ —6x—-9y

3agaua 7. llpeacraBuTh ABOWHOW HHTETpaj H f (X, y)dxdy B BHJIE IMOBTOPHOTO HWHTErpaia ¢
D
BHCITHMM WMHTETPHPOBAHHEM 10 X W BHEIIHMM WHTErPHPOBaHHEM 1o Y, eciu obmacte D 3amana

D:y= x/4xy xx>0

3agaua 8. BeruncnuTe UHTETpabl:

a)j'dxjx.(x2+y)dy 6)”ydxdy,ecnn D:y=7/x; y=2; x=0
2 D

YKa3aHHBIMU JIMHUSAMU

r)H(X—Z)dedy,ech
B)II(X+2y)dxdy,ean D:y=x; y=x°
° D:yzx,y:%x,x=2

3agaya 9. BeruncinTe ABOMHOM MHTETpal, I/ICHOJ‘ILBYSI NOJIIPHBIE KOOPAWHATHI.

1 e y
Idx ! \j1+x +y? 7

33}_]3'{3 10. Beruncnurts Jiomaab IJIOCKOU O6J'IaCTI/I D , OrpaHH‘-IeHHOﬁ 3aJaHHBIMU JIMHUSMMU:
D:y* =4x,x+y=3y>0

3amaun IS MPAaKTUYECKUX 3aHATHI BRIOMpatoTCs U3 mocodwmit 5,6,7,9,10,11 mynkra 5.1.



37

Kpome Toro, ansi mpakTHUECKHUX 3aHSATUH 3aJaHUs] COCTABJISIOTCS IO AHAJIOTY JIOMAITHHX
WHJIMBUIYAIbHBIX 3aaHuid (8.1.2).

8.3. TumoBble KOHTPOJIbHBIE 3aJaHMs WM MHbIe MaTepHaJbl /UISl NPOBEJACHHsA
IMPOMEXKYTOYHOU ATTECTALIUU

®opma npoBeeHUs TPOMEKYTOUHOM aTTeCTalluy MO TUCHUILIUHE: [ cemecmp — 9K3ameH, 2
cemecmp —3ayém, 3 cemecmp — 9K3ameH (N0 pe3yIbmamam HaKONUmMenIbHo20 pelimutea unu 8 hopme
KOMNbIOMEPHO20 MECMUPOBAHUSL).

Yemuo-nucomennas gopma no b6unemam npeononazaemcs, KaxK npaguio, O0is nepecoayu
9K3AMEHA AKAOeMUYECKOU 3A00IHCEHHOCHIU.

IlepeyeHb BONPOCOB U 3aJaHUi J1JIS1 IOATOTOBKH K IK3aMeHYy
YK-1: UVK-1.1, UYK-1.2, UYK-1.3
OIIK-1: UOIIK-1.1, MOIIK-1.2

1 cemecTp
1. Berruncnenue omnpenenuTeneit BToporo nopsiaka. [Ipumepsr
Brruucnenue onpenenuTeneil TpeTbero mopsiika: a) 1o npaBuily TpeyrojibHHUKA, 0) pa3ioKeHUEeM
IO 3JIEMEHTaM CTOJIOIa Uil cTpoku. [Ipumepnl
Martputisl, BUIbI MAaTPHUI]
JlelicTBue Hax MaTpUllaMU
CaoiicTBa omnpeaenurenei
[ToHsiTHE HEBBIPOKICHHON M OOpPaTHOM MAaTPHIILI
[TocTpoenue o6paTHON MaTPHIIBI
Cucrema Tpex TUHEHHBIX anreOpanyecKux YpaBHEHHH ¢ TpeMsl HeU3BECTHBIMU
®opmyisl Kpamepa
0. Meton I'aycca
1. CkansipHble U BEKTOpPHBIE BEIMYHHBI. | eoMeTpruueckre BeKTOpbl. [[pOTUBOIIOIOKHBINA U HYJIEBON
BeKTOpHL. [Ipumepsr
12. JIuneitHble oniepaliy Ha/l BEKTOPAMHU: CJI0KECHUE, BRIYMTAHHE, YMHOKEHHE Ha YUCIIO
13. IIpaBuia: mapanienorpaMma U TpeyroJibHUKa
14. JlexaptoB 6a3uc. Pa3ioxxeHune BeKTOpa 1o opram
15. Onpenenenne KoopauHaT BekTopa. JIMHEiHbIE omepanuy HaJ BEKTOPaMH B KOOPAMHATHOMN
dbopwme.
16. OnpezneneHue CKalIIpHOTO NPOU3BEACHUS BEKTOPOB U €0 CBOWCTBA
17. MexaHuuecKkuil CMBICI CKaJISIPHOTO MPOU3BEICHUS
18. CkansipHoe Mpou3BeIeHHE OPTOB.
19. CkansipHO€E MTPOM3BEICHNE B KOOPIMHATHON (hopme
20. JInmuHa BekTOpa (BBHIBO)
21. Yroa MexXTy BEeKTOpaMHu
22. YcnoBue NepHeHIUKYISPHOCTH BEKTOPOB
23. HampagJsironiyie KOCHHYCHI BEKTOpa
24. OnpeneneHyie BEKTOPHOTO MTPOU3BEICHNUS BEKTOPOB, €r0 CBOICTBA
25. BekTopHOE TPOU3BEACHNE OPTOB
26. BekTopHOoe Mpou3BeicHNE B KOOPAUHATHON (hopme
27. YcioBue KOJUTHHEAPHOCTH BEKTOPOB
28. [IpuMeHeHre BEKTOPHOTO IPOM3BEACHUS B TEOMETPUH U (pr3HKe
29. CMmenraHHOE MTPOU3BEICHNE BEKTOPOB, €T0 MIPHUMEHEHHE
30. CMmenraHHOE MPOU3BECHUE B KOOPIMHATHOU (hopme
31. YpaBHeHUE MPSAMOH C YTIOBBIM KOAPPHUITHEHTOM
32. O61ee ypaBHEHHUE MPSIMOM, €r0 UCCIIeI0BaHUE
33. YpaBHeHHE IPSAMOI, MPOXOAIIEH Yepe3 OJHY TOUKY

N

RB©Oo~N O kw
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34. YpaBHeHUE NPSIMOH, MPOXOSAIIEH uepe3 ABe TOUKU

35. Yroa Mexay npsiMbIMH Ha TUIOCKOCTH

36. YcioBue napamiebHOCTH U MEPIEHINKYISIPHOCTH MPSMBIX
37. O6miee ypaBHEHHE IJIOCKOCTH. HopMabHBIN BEKTOD.

38. YpaBHEHUE MJIOCKOCTH B «OTPE3KAX»

39. BzaumopacroiokeHne IByX IIOCKOCTeH

40. Okpy»KHOCTB: OIpeeICHIe, KAHOHUIECKOE YPaBHEHHE, YPABHEHNUE OKPYKHOCTH CO CMEIICHHBIM

LEHTPOM
41. Dnnurc: onpeneneHne, KAHOHUYECKOE YPaBHEHHUE, SKCIIEHTPUCUTET

42. I'uniepbouna: onpesesieHrne, KAHOHUYECKOE YpaBHEHHE, aCUMITOTHI U SKCLHEHTPUCUTET
43. Tlapabona: onpenencHre, KAHOHUIECKOE YpaBHEHUE

44, OyHKIMS OJJHOW MEPEMEHHOM, €€ 00J1aCTh ONPEICICHUS U MHOYKECTBO 3HAUCHHM
45. Cnioco0sl 3aanus (GyHKIUA

46. [TonsaTue caoxxHOU HYHKIIHH

47. Ilpenen GyHKINM.

48. OHOCTOPOHHUE TIPEICIIBI

49. Teopemsl 0 ipeenax

50. beckoneuno manbie 1 6€CKOHEYHO OombIHe (PyHKINUN

51. IlepBblii 3ameuaTenbHbIN Ipee

52. HenpepbIBHOCTH (DYHKIIMK B TOYKE U HA 3aMKHYTOM HMHTepBasie. TOUKH pa3pbiBa
53. Omnpenenenne MpoOU3BOIHOM

54. CxkopocTh n3MeHeHus1 GyHKIMHN Ha OTPE3KE U B TOUKE

55. @U3NUECKUI CMBICT TPOU3BOIHON

56. 'eomeTpuueckuii CMbICT TPOU3BOJHON

57. YpaBHeHUE KacaTeJIbHON U HOpMaIK K KpUBOU

58. Tabnuia Mpon3BOIHBIX.

59. [NonsTre MepBOOOPA3HON.

60. HeomnpenenenHslit HHTErpal, €ro CBOMCTBa

61. Tabnuira HHTETPAIIOB.

62. nTerpupoBaHue 1o 4yacTsm

63. 3amMeHa epeMeHHO MTPH WHTETPUPOBAHUHT

3amaum:

2

o . X" —
1. Haiitu: lim ————— mpu X, =00,%X, =2, X, =7
x—>% X°—9x+14

2. Haittu mpousBoanyto ¢pyHKIuu: Y = /14 €os x>

. ) 2 4 -2 -1
3. Haiitn marpunry D=AB—- A", tne A= 0o 1) B=

4P X 2 -1 1 2
. Perumth MatpuuHOe ypaBHeHHE: X - =
P P 2 -2 01
5. ansr Toukn A(—2;-3;1), B(0;1;2),C(3;1;2). Haiitn cos ZABC u momajis TpeyroabHiIKa

ABC
6. CoctaBuTh ypaBHEHHE IUIOCKOCTH, poxosmeii uepes Tpu Touku A, B,C . 3anucars ypaBHeHue

IpsIMOA, Ipoxosiuteii yepes Touku A u B. A(4;2; 5) , B(O;?;Z) , C(0;2;7)

3 cemecTp

1. 3nakouepenyromuecs psabl. [Ipuznak cxonumoctu JleiOHuna
2. AOcomioTHas U yCIOBHAsI CXOTUMOCTH
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CaoticTBa a0CONIOTHO CXOSIIUXCS PSIOB

OyHKIIMOHATBHBIE PsAabl. O0JaCTh CXOIUMOCTH psifia. PaBHOMepHas CXOIUMOCTh

WuTtepBai 1 0671aCTh CXOAUMOCTH CTETIEHHOTO psaa

OcHOBHBIE CBOMCTBA CTENIEHHBIX PSJIOB

Psn Teitnopa u psan Maknopena. CxoauMocTh psiioB

Pasnosxenue B psiz aeMeHTapHbIX QYHKIUN

[TpunoxeHne CTeNEeHHBIX PAI0B K MPUOIMKEHHBIM BHIYMCICHUSIM: BBIYMCICHHE 3HAYCHUH

byHKIMHA

10. IIpunioskeHre CTETIEHHBIX PSAAOB K MPUOIMKEHHBIM BBIYUCICHHUSIM: BEIYMCIICHUE HHTETPAJIOB

11. Pssn @ypoe

12. Koappunments: Oypobe

13. Paznoxenue pynkuuu B psajg Oypbe

14. Onpenenenue GyHKIMH IBYX MEPEMEHHBIX, €€ 00JIaCTh ONPEIEICHUs, MHOKECTBO 3HAUEHU I

15. I'eomerprueckoe nzoopakeHne PyHKITUU ABYX MEPEMEHHBIX

16. Jluauu ypoBHS

17.Tlpenen u HENPEPBHIBHOCTh (PYHKIIMH JBYX MEPEMEHHBIX

18. YacTHble MpOU3BOHBIE IEPBOTO MOPSIIKA (YHKIIUU ABYX MEPEMEHHBIX

19. 'eomeTpuyeckast HHTEPIPETAIUS YACTHBIX TPOU3BOIHBIX

20. [Momuerit muddepermman

21. [TpousBogHAs CIIOKHON (PYHKIIHH

22. YacTHbIe IPOU3BOIHBIC BHICIINX ITOPSIKOB

23. DxcTpeMyM (pyHKIHU ABYX MepeMeHHbIX. HeoOX0oauMble YCIOBUS CYIIECTBOBAHUS
JKCTpEMyMa

24. JlocTaTOYHbIC YCIOBHS CYIIECTBOBAHUS HKCTpeMyMa (DYHKIIUU IBYX ITEPEMEHHBIX

25. CxansipHO€ TI0JIe, BEKTOPHOE TI0JIe

26. [IponsBoiHas 110 HAIIPABJICHHUIO

27.'pagueHT, ero CBOWCTBA U CBSI3b C IPOM3BOTHON IO HAIPABJICHUIO

28. 3agaun, NpUBOASIINE K MOHATUIO ABOMHOIO MHTErpaa

29. Teopema cymiecTBOBaHUS IBOMHOTO HHTETpasia

30. T'eomeTpuueckuii 1 MEXaHUYECKUI CMBICI ABOMHOI'O HHTErpaa

31. CotlicTBa ABOWHOTO MHTETpAJIa

32. BrlunicieHue ABOMHBIX HHTETPAJIOB B AEKAPTOBBIX KOOPAWHATAX

33. Brrunicnenne ABOWHBIX HHTETPAJIOB B MOJISIPHBIX KOOPIMHATAX

34. Beruucnenue miomiaaeii, 00bEMOB, Macchl Tella, MOMEHTOB HHEPLIUU

35. 3aiaun, MPUBOIAIINE K TIOHATHIO TPOWHOTO HHTETpaia

36. Briunicienne 1 NpUMEHEHUE TPOHHBIX HHTETPAJIOB

37. KpuBonuHeitHbIE HHTETPAJIBl IEPBOTO POJa

38. KpuBonuHeitHbIe HHTETpajibl BTOPOrO poja

39. Brrunicnenrne KpUBOJIMHEHHBIX HHTETPAJIOB

©ENO O AW

3agaun:

1. Haiiti yacTHBIE MPON3BOIHBIE TIEPBOTO MOPSAKA A QYHKIUU: Z = sin(4x3 +4y2) .

2z

oXoy

2. 3amana pynkmusa Z = X° —2y° + x-e” . HaifTu cMelmaHHyIo 9acTHYIO MPOU3BOIHYIO

3. Haiitn nmonsbil quddepernman QyHKIum: z = «f X2 +y?.
4. Haiiti rpasiieHT QYHKIUA Z = X° +2y® +5Xy —5X+ Yy +1 U €ro [UIMHY B TOYKE P(2; 2) :
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2

5
5. BLIYKMCIUTE UHTETPAIT : j dx] ( X + y)dy.
0 0

6. Borauciuth ”(X2 + y)dxdy ,ecm D1y =x*x=y>.
D

IlepeyeHb BOIPOCOB U 3aIaHUM 1JI1 MOATOTOBKH K 1M depeHIupoBaAaHHOMY 3a4€ETy
YK-1: UVK-1.1, UYK-1.2, UYK-1.3
OIIK-1: UOIIK-1.1, MOIIK-1.2

2 ceMmecTp

N300pakeHre KOMIUIEKCHBIX yuces. Moayib U apryMeHT

Tpuronomerpudeckas popma KOMIUIEKCHOTO YHUCIIa

[Toka3zarenbHas hopMa KOMIUIEKCHOTO YUCIIa

JelicTBUA Hal KOMIIEKCHBIMU YU CIIAMH.

3agauu, NPUBOJAILNE K IOHATHIO ONPEAEICHHOT0 HHTErpaja

OnpeneneHHbli HHTETPa KaK Mpeiei HHTETPaTbHON CyMbl

['eomeTpuuecKil 1 MEXaHUUECKUI CMBICI ONPEACICHHOI0 HHTerpaia

OcHOBHBIE CBOMCTBA ONPEEIIEHHOT0 UHTErpaja

®opmyna Herotona-JleiOHuma.

0. UaTerpupoBanue 1o 4acTsM B ONpeeIEHHOM HHTErpae

11. 3ameHa nepeMeHHOI1 B onpeieIEHHOM UHTErpae

12. HecoOGcTBeHHBIE HHTETPAIIBI 110 OECKOHEYHOMY WHTEPBAITY, OT HEOTPAaHHYCHHBIX (DYHKIMH 110
KOHEYHOMY MHTEpBay.

13. Beruncnenue miomanei miockux GUryp B JeKapTOBBIX KOOPAWHATAX

14. Boruucienue miomaei miockux GUryp B MoJIAPHbIX KOOpIAMHATAX

15. JlnuHa 1yru miocKoi KpUBOH.

16. Boruncienue oobeMa Tesa Mo W3BECTHBIM MONEPEYHBIM CEUEHUSIM

17. Beruucnenue o0bema Tejna BpalieHus

18. TTonstue o auddepeHnnanbHbIX YpaBHEHUSIX

19. 3amaya Komm

20. luddepennmanbHble ypaBHEHUS C pa3AeaéHHBIMU T€PEMEHHBIMU

21. lnddhepennumanbHbie ypaBHEHUS C Pa3AesIOIIIMUCS TepeMEHHBIMU

22. [lonsiTrie OMHOPOIHON (HYHKITUU

23. Onnoposubie mudpepeHnnanbHbIe

24. JIuneiinple quddepeHmaibHble ypaBHEHHs IEPBOTro MOpsIKa

25. Ypapuenus bepuymim

26. lu¢. ypaBHEHUS BBICILETO MOPSJIKA, TOMYCKAIOIINE TOHWKEHUE MTOPSIKa

27. Jluneitaple quddepeHmaIbHble YpaBHEHHIS BTOPOTO MOPSIKa

28. Onpenenurens BpoHckoro.

29. TloHsiTHE O TMHEWHO HE3aBUCHMBIX PEIICHHUSIX

30. Teopema o CcTpyKType OOILEro pemeHus

31. Jluneitapie omgHOpoAHBIe auddepeHnnanbHbIe YpaBHEHUS 2-TO TOpSAKA C TOCTOSHHBIMA
Kod(ppunreHTaMu: o0 BU YpaBHEHUS, XapaKTePUCTUUECKOE YpaBHEHHE

32. HeomHoponubeie muddepeHaabHble  ypaBHEHHUS BTOPOTO TOPSAKAa C TOCTOSHHBIMHA
KO3 pHUIreHTaMU

33. Yucnosble psaapl. CXOAUMOCTh B CyMMa psijia

34. CpolicTBa CXOISIINUXCS PSAIOB

35. HeoOxouMoe yCITOBUE CXOJAUMOCTH 3HAKOTIOJIOKUTEIILHBIX PSIIOB

36. JlocTaTOYHbBIE YCIOBHSI CXOJMMOCTH 3HAKOIOJIOKUTEIbHBIX PSJIOB: IPU3HAK CPABHEHUS

37. JlocTaTOYHBIE YCIIOBHSI CXOJMMOCTH 3HAKOTIOJIOKHUTEIBHBIX PSIOB: Mpu3HaK [Jamambepa

RHROOo~NoOGO~LNE
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38. JlocTaTo4YHbIE YCIOBUSA CXOIMMOCTH 3HAKOMOJOXHUTEIbHBIX PAJOB: MHTEIPAIBHBIA MPU3HAK
Komm

3agauu:

1. lanb! koMIUIeKCHbIe uucna z, =—4+2i; z,=1+3i; z,=2-i .

2
2,+2,-2,+2Z,
Z,+2,

Haiitn z = B anreOpandeckoit popme.

2. Permuts ypasuenme:  Y'+4y'+4y=0 y(0)=1, y'(0)=2.
3. Pemuth ypasuenne: Y 42y = xe >,

00
4, HCCJ’IGHOB&TB CXOOUMOCTD psaa: Z 3n+1 .
n=1

0 x
5. Beruncauts: Ixe 2dx
-2
6. Haiitu oOmee pemenue muddepeHaasHOro ypaBHEHUS.

y"+8y" =8x
IIpuMepHBI TECT 1JI HTOTOBOT0 TECTHPOBAHUSA
1 cemecTp
-2 3
1 0 4
3agaua 1. Jlanet matpunel A=| 4 0O|u B= £ 1 3 Haiitu A-B
-5 1
-17 3 -17 3 -17
-17 3 -17
a) AAB=| 4 0 0) A-B= B) AA-B=| 4 0 16
4 0 16
-10 1 -10 1 -23
3 21
3agaua 2. Beruncnute onpeaenutens: A=2 5 3
3 4 3
a)-8 0) 8; B)12
2x+3y =23
3agaya 3. PemuTh cucTeMy ypaBHEHMI:
4x-y=11
a) {4,-5}; 6) {-4;5}; B) {4;5}
3anaua 4. OnpenenuTs yrojl MeKy BEKTOpaMHu a=-—i +] ub=i- 2] +2k

a) 45°; 6)135°; B) 30°
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3anaua 5. [lanel Toukn A(1,2,0), B(3,0,-3), C(5,2,6) . Berumcimts miomans TpeyroibHuKa
ABC.

a)8; 0)14; B) 13

3agava 6. Berunciantb 006EM MUpaMU/Ibl, 33JaHHOH BepIIMHAMHU

A(-1,2,3),B(0,3,4),C(2,0,1),D(3,4,0)

24 24
a) —; 0)25; B) —
)2 ) )6

3amaua 7. HanmcaTh ypaBHEHHE NPSAMO, npoxopsmei uepes Touku A(-1,3),B(4,-2).
a) Xx—y—-2=0; 6) Xx+y+2=0; B) Xx+y—-2=0

X -1
3agaua 8. Haiitu lim -
xow  X°—5X+4

a) —1; 0) He ompeneneH; B) o©

3X+sinx

3agaua 9: BeruncnuTh Npou3BOAHY0 QyHKUIMU: Y =
cosx—10

,  3+COSX 6) y,_cost—Bxsinx—?cosx—30'
sinx

,  3xsinx—7cosx—29
2 > B) y =
(cosx—10)

a) 5
(cosx—10)

3agaua 10. Haiitu J.(i +3x%— (‘/X_3J dx

3fx
3 af 7 I’
a) 2ﬁ+%—4\/7x_+0; 0) -: BQJX_Z—X3—44/X_7+C;B) 3§F+X3—4J7x_+c

2 cemecTp

3anaua 1. Haiiti sHauenne Belpaxenns (z,+22,)-Z,, ecmn 2, =2+3i; z,=3+2i; z,=5-2i.
B anreOpaundeckoi ¢popme.
a) —54+191 ; 6) 54+19i ;B) 56+21i
3agava 2. /[ KOMIUIEKCHOTO YHCIIA Z = —x/g +1 TpuroHomerpuueckas popma UMeeT BUa?

a) 222(008%+i8in5€); 0) z:ﬁ(cos%znsin%j; B) z:\/i(cos%znsin%j

2
3agava 3. BeluncauTe uHTErpai J.(SX4 —9x? +1) dx
1
a)ll; 0)-11; B) 15

3anauya 4. Ha3Bare umHTErpasn, paBHbIN HYIIO
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a) szdx; 0) j‘(l—x) dx; B) j;xsdx.

-2

e3
dx
3apaua 5. Beruuciaute uHTErpa I— dx
¢ Xy/1+1In x

a) —2; 6) 2; B) %

3agaua 6. Haiitu o6Omiee pemeare auddepeHnnaibHOro ypaBHeHus: Y = (ZX —l) ctgy
a) In|cosy|=x—x*+C; 6) In[siny|=x-x*+C; B) In|cosy|=x—2x’

3anaua 7. Topsnok muddepennmansroro ypasaenus 3y” —Y' = X° paBeH:
a)5; 0)2; B)1

3agaua 8. Ykaxure nuddepeHnuanbHoe ypaBHEHUE IEPBOTO MOPSAKa

a)(2x+6)=y—,; B)“;y:ﬁdx;
y y
6)2yx = y; r)%:lny.

a) a;0, O)B;T; B) a;B

. d
3apgavya 9. O0muit uaTerpan AuddepeHnnanbHOro ypaBHEeHHs —g = X dX umeer BHUI:

2 2
X+C: 6 y=X+c: p-2=X,c.
2 y 2

N |-

a)£=
y

3anaua 10. Haiinure pemenne 3axaun Ko, ecnu y' =2x+1, y(1)=3

a) Y =2x+7; 6) y=x"+x+1; B) y=x"+x-10.
3 cemecTp

y

3agaual. Haiftu yacTHble NpOU3BOAHBIE QYHKINH Z =
X

pL: L. g_¥. 1L y. 2

x2 x2’ x2 x’ X2 X2

3anava 2. HaiiTi yacTHbIe IPOM3BOIHBIE GYHKIUU Z =

X+Yy

2 2 2 2 2 2

Y X e Y X Y X
(x+y)2’ (x+y)2’
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3anaua 3. Haiitu nonusiit nuddepeniman GpyHkuun Z = Xy
a) dz=ydx—xdy; 6) dz=ydx+xdy; B) dz = y’dx + x’dy

3agaua 4. Haittu rpanuent ¢pynkumn z =4—x°—y® B touke M (1;2)
a) gradz=-2i+4]; 6) gradz={-2;-4}; B) gradz=2i—4]j

3agaua 5. Haiitu ‘grad Z‘(bYHKL[I/II/I U= Xyz B Touke M (3; -1 2)

2) é; 6)-7; 8)7

2
X+ z
3apaua 6. 3agana ¢pynkuus Z = arctg X+y . Ee cmemmannoit npon3BoHON 0 Oymer
X
0°1 y? —2x° 0°1 y?-2x* 0z y? —2x°

a) ; 0)

= = N B =
OXOY (2% +2xy + y2)2 X0y (2x* + 2xy)2 X0y (2x* + y2)2
3agaua 7. Haiitu okcTpeMyM GyHKImE Z = X + Y° + Xy —4X — 5y

a) 2, (L2)=-7; 0) 7,,(1,2)=7; B) okcTpeMyMa HeT

3agaua 8. YkazaTh 00J1aCTh HHTETPUPOBAHUS
3

Jz.dxj. f(xy)dy

a) Tpamnenus; 0) NpsAMOYroJbHUK; B) KBaapaT

3apava 9. Berunuciaute uHTErpan
In2

J. de e“"Vdy

0

|
|
oo

S
. B) 8

3anava 10. Beruncnuts uHTErpan ” Xy dxdy mo obmactu D:3<x<5 0<y<l1
D

a)4; 0)-4; B) %

[TonHbIit (hOH OLEHOYHBIX CPEJCTB JJIs MPOBEIEHHS MPOMEXYTOYHON aTTeCTallMi pa3MeIleH B
0aHKe BOMNPOCOB DJIEKTPOHHOTO yuyeOHoro kypca aucuumiauHsl B OWOC  yHuBepcurera
http://sdo.tolgas.ru/, a Takxke XpaHuUTCS B OyMaXHOM M (MJIM) SJIGKTPOHHOM BHAE Ha Kadenape-
pa3zpaboTuuKe.



