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1. IEPEYEHD IIVIAHUPYEMBIX PE3YJIbBTATOB OBYYEHMUS 11O JUCHUIIVIMHE,
COOTHECEHHBIX C IINTAHUPYEMbBIMH PE3YJIbTATAMU OCBOEHMAA
OBPA3OBATEJIbHOM ITPOT' PAMMBI

1.1. [lesqb ocBoOeHM s TUCUUILIMHBI

Llenbt0 OCBOCHHS JUCIUTUIMHBI SBIISICTCS:

- (hopmupoBaHue y 00y4arOIIMUXCsl YHUBEPCAIbHBIX KOMIICTECHIMH, HANPABIEHHbIX HA pa3eumue
HABbIKOG CUCMEMHO20 U KPUMUYECKO20 MblUleHUsl, CTIOCOOHOCTH OCYIICCTBIISATh MOUCK, KPUTHYCCKUH
aHaJIM3 U CUHTE3 MHPOPMAIUH, TPUMEHATH CHCTEMHBIN MTOAXO0]T AJIs PEIICHUS TTOCTABJICHHBIX 33134,

- (QopMupoBanue y oOydawommxcs o0O0menpopecCHOHANBHBIX KOMIIETCHIIMA B  00JIaCTH
WCIOJIb30BaHUS WH(OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTHHA.

1.2. Ilepeyens MJIAHUPYEMbIX Pe3yJIbTATOB 00y4eHHS 10 JTUCHUILIMHE

Koa n Kox m HaumeHoOBaHME Ianupyemblie pe3yJbTaThl 00yuenusi mo | Ocunosanme (IIC)
HAaMeHOBaHUe HHIUKATOpA JHCIHUTTAHE *a
KOMIICTCHIUH JOCTHKCHUS KOMIICTCHIIUHN HpOd)eCCPIOHaIILfI X
KOMIICTCHIIMU
YK-1. Criocoben HNYK-1.1. OcymectBusieT 3HaeT: METOMBI pEelIeHNs 33134,
OCYIIECTBIISITh MoucK uH(opManuu (B TOM METO/IbI COOpa, aHAJIN3a U 00PadOTKH
TIOUCK, YHCIIe C UCTIOIb30BaHUEM HHPOpPMAIUH
KPUTHYECKHAN UG POBBIX TEXHOJIOTHI), YmeeT: 00pabaThIBaTh
aHaIIM3 U CUHTE3 HEOOXOIMMOM JIJIS pEIIeHNsT | AKCIepUMEHTAIbHbIC JaHHBIC,
WHPOPMALUH, MOCTaBJICHHBIX 3a]1a4 COJlepKaTesIbHO UHTEPIIPETHPOBATH
PUMEHSTh HNYK-1.2. Bemomnnser MOJIyYCHHbIE KOJTUYECTBEHHbIE
CUCTEMHBIH aHaJN3, CUCTEMATH3alliI0 U | Pe3yIbTaThl
MOAXOL IS 000011IeHIE HHBOPMAITUH Bnapeer: HaBbIKaMu pabOTHI CO
perieHus JUTSL peIlIeHUs] IOCTaBJICHHBIX | CHEHaTbHON MaTeMaTHYeCKOn
MTOCTaBIICHHBIX 3a/1a4, B TOM YHCIIE C JTUTEpaTypOn
3a/aq UCTIOJIb30BaHHEM ITH(POBBIX
CpeJICTB

HNYK-1.3. [IpoBoauT oLigHKY
COOBITHI, TIPOIIECCOB,
Pe3yJIbTAaTOB JACATEILHOCTH

OIIK-1. Criocoben | MOMK-1.1. 3naeT u ymeer 3HaeT: OCHOBHBIE MTOHATHS

WCTIOJIB30BaTh UCIIOJIb30BaTh B MaTeMaTHKH, METOJIbI PEIICHUs 3a]1ad,
TTOJIOKEHUS, npohecCHOHANBHON METO/JIBI COOpa, aHAIIN3a U 00padOTKH
3aKOHBI M1 METOABI | AEATEIBHOCTH nHpOpPMaLH
€CTEeCTBEHHBIX (byHaaMeHTaIbHbIE 3aKOHBI ‘YMeeT: UCMoNB30BaTh METOIBI
HayK U NPUPOABI U OCHOBHBIE MaTeMaTHYECKOI0 aHAIN3a U
MaTEeMaTHKH JJIs busnueckue u MOJICJIMPOBAHMS TSl PELLICHUS
peleHus 3a1a4q MaTeMaTHYecKHe 3aKOHbI 1 TEOPETUYECKUX U MPHUKIIAJTHBIX 3a]1a4;
WH)KEHEePHOU METO/IbI HAaKOTIJICHUS, 00pabaThIBaTh 3KCIIEPUMEHTAIBHBIC
JeSITeIbHOCTH nepeaayu u 06paboTKu JaHHBIE; COAEPIKATEITLHO
UHPOPMAITUH. WHTEPIPETUPOBATH MOJTYYCHHbIE
HOIK-1.2. [Ipumensier KOJIMYECTBEHHBIE PE3YJIBTATHI
€CTECTBEHHOHAYYHbIE U Buaneer: MaTeMaTH4YECKUMH U
oO1IenH)XeHepHbIE 3HAHUS, KOJINYECTBEHHBIMU METOJIAMH PELICHUS
(du3nuecKue 3aK0HbI 1 THUTIOBBIX MPO(ECCHOHATBHBIX 3a/1a4.

MaTeMaTHYECKUE METOIbI
JUTSL PEIICHUS 3a/1a
TEOPETUIECKOTO U
NPHUKJIAJHOTO XapaKkTepa.




2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JucuuniamHa OTHOCHUTCS K oOs3aTenbHOM wactu bmoka 1. Jlucumrumaael — (MOIYIIH)
obpazoBatenpHOU niporpaMmsl (651.0.03 MaTemaTtndeckuii M €CTECTBEHHO-HAYYHBIH MOTYJIb).

3.  CTPYKTYPA U COAEPKXAHUE JUCHUIIJINHBI

3.1. O0b€éM H CTPYKTYpa AU CHUTITHHBI

OOm1ast Tpy10EMKOCTD TUCIUILINHBI cocTaBiisieT 14 3.e. (504 yaca), ux pacupezeseHue 1Mo BUaaM
paloT U ceMecTpaM MpeCTaBIeHO B TaOIMILIE.

Buabl y4eOHbIX 3aHATHI B pa0OThI T a
06yuaromuxes PYI10€eMKOCTh, Yac
BCero 1 cemectp 2 cemecTp 3 cemecTp

Oo6mast Tpy10eMKOCTh TMCHUIIUHBI, Yac 504 180 144 180
KonTakTHas pa6oTa o0yyamwmmuxcs ¢
npenojaBarejeM 10 BUAAM y4eOHBIX 3aHATHI 228/52 72116 76/14 80/22
(Bcero), B T.4.:

3aHATHSA JEeKIHOHHOT0 THNA (JICKLVA) 84/20 24/6 28/4 32/10

3aHATHS CEMHUHAPCKOI0 THNA (CEMHHAPBHI,
MPaKTHIECKUE 3aHATHS, TPAKTUKYMBI, 144/32 48/10 48/10 48/12
KOJUIOKBHYMBI U HHBIC aHAJIOTHYIHBIC 3aHATHS)
JabopaTopHblie padoThI _/- _/- _/- -/-
CamocrosiTesbHast paboTa Bcero, B T.4.: 292/430 81/155 68/126 73/149
CamonoAroToBKa 1o TeMam (paszenam) 292/370 81/135 68/106 73/129
JCITUTITMHBI
BrImoHeHNEe KOHTPOIBHOM paboThH -/60 =120 =120 120
BrinosHeHNE KypcoBOTo MPOEKTa /KypcoBOH /- /- /- -
paboThI
KounTtpoab (4achl Ha IK3aMeH, 3a4eT) 54/22 27/9 4 27/9
TpomezkyTounas arrecraums IK3aMeH auddepeHPOBAHHBIN 3K3aMeH
3a4éT

[IpumMeuanue: -/- coomeemcmeeHHo OJist OUHOU, 3A0YHOU POPM 0OYUeHUs

JucuumMHa peanusyeTcsl MOCPEACTBOM IPOBEICHHUS] KOHTAaKTHOM pPabOThl ¢ 00y4aromuMUCS
(BKJIIOYaAs MPOBEJIEHUE TEKYIIETO KOHTPOJIS YCIEBAEMOCTH), CAMOCTOSITEIbHON paboThl 00yUaromuxcs u
MIPOMEKYTOUHON aTTEeCTAIUH.

B nmponecce OCBOCHUA JUCHUINIIMHBI MOXET MNPUMCHATBCA OJICKTPOHHOC 06yqu1/Ie n
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOIOTHH.

B mpomecce ocBOeHHMS AMCHMITIMHBI OOydYarommecss OOeCTedeHBl JOCTYIIOM K DJIEKTPOHHOMN
MH(OPMAIMOHHO-00pa30BaTENbHOM cpejie U AIEKTPOHHO-OMOINOTEYHBIM CUCTEMAaM.



3.2. Coep:xaHue AMCUUILUIUHBI, CTPYKTYPHPOBaHHOE N0 TeMaM

Il1annpyembie Buasbl yueOHoii padoThI
pe3yJIbTaThl KonrakTHas padora
OCBOECHHS: :x
KO, ] =
cbopmnp@emoﬁ & E e E g é § DopMBbI TEKYIIETo
IO L HaumenoBanue pa3iesioB, TeM @ S % g % £ < KOHTPOIS
MHIUKATOPbI E ; E ; ; g S (HamMeHOBaHUe
JOCTHIKCHU A = S o IS s =} OLCHOYHOI'0
KOMIIeTeHI Uit % 8 = § : g g cpe/cTBa)
= S = 28 =
= = Q
1 cemecTp
VK-1: Tema 1. Beegenue B aHa I3 8/2 Jlexnus-
NYyK-1.1, CopeprxaHue JEKIHH: BH3yanu3anys (B
nyK-1.2, 1. Tpenen pyHKINHT 1.9. B OMOC)
NYK-1.3, 2. HaxoxaeHue npou3BOIHOMN
(GYHKIUU OJTHO# MepeMEeHHOU
OIIK-1: 3. Brruncnenue HeonpeaenEHHbIX
HOIIK-1.1, HWHTETPAJIOB
HOIIK-1.2 14/2 3akpermieHue
IpakTnyeckoe 3ansaTHe Nel. TEOPETUYECKOT O
Beruncienue npenesnoB (GyHKIHA. MaTepHaa.
IpakTH4eckoe 3anaTHE Ne2. Pemenue 3aay.
OCHOBHBIE BH/IbI HEOTIPE/IENCHHOCTEH Cocrarenue
CIPaBOYHUKOB
0-o0; 17; 0° wmux pacKpbITHE.
IpakTuyeckoe 3ansTHE Ne3.
Brrumciienne mpon3BOIHBIX
3JIEMEHTAPHBIX (HYHKINH
IpakTuyeckoe 3ansaTHe Ned.
Brrumnciienne mpon3BOIHBIX CIIOXKHBIX
(hyHKIHH.
IIpakTnyeckoe 3anATHE Ned.
HenocpencrBeHHOE UHTErPUPOBAHKE B
HEOIPEACIEHHOM HHTErpae
IMpakTuyeckoe 3ansaTHe Neb.
Berluncienue Heonpe/IeleHHbIX
MHTETPaJIOB METO/IOM 3aMEHBI
TIEPEMEHHBIX
Ipakrnyeckoe 3ansTHE Ne7.
JuddepeHnnanbHOe U HHTETpATEHOE
ucuucieHne GyHKINA OJHOMH
MIEPEMEHHOMN
CamocrosiTenbHas padoTa 21/35 | Uzyuenue
y4eOHbIX
MaTepHaJIoB I0
KOHCIIEKTaM
ayTUTOPHBIX
3aHATUN U
y49eOHBIM —
METOIMYCCKIM
MOCOOHSM.
Pewenune
JTIOMAIITHUX
WH/IUBUAIYATbHBIX
3aJJaHuHA
YK-1: Tema 2. JIuneiinas aareopa 6/2 Jlexnns-
NVYK-1.1, CopeprxaHue JEeKIHH: BH3yanu3amnys (B
NYK-1.2, 1. JleficTBus HaJ MaTpPHUIIAMH 1.9. B OMOC)
NYK-1.3, 2. Brruncrienue onpeaeanTesnei
OIIK-1: 3. PemieHue cucTeM JTMHEHHBIX
HOIIK-1.1, YpaBHEHHI Pa3IMIHBIMH CITIOCOOAMHU




ILnanupyembie

Bujbl yueoHoi#i padoThl

pe3yJIbTaThl KonTakTHas pagoTa
OCBOEHHSL: =
KO, ] =
(l)opmupl;emoifl g E & E i é § DopMBbl TEKyLIEro
KOMIETEHIHA o HaumeHnoBaHue pasieJoB, TeM @ = 7 g % £ < KOHTPO.IS
HHIHKATOPbI E ; E E ; g s (HanMeHOBaHMe
JAOCTHKCHHUS = e o = s =3 OLCHOYHOI'0
KOMIIeTeHIUui E lg lg § ; g g cpecTBa)
= sSe| 28 | &
= = &)
HOIIK-1.2 IIpakTHyeckoe 3ansaTHe 8. MaTpHLBL 10/4 3akperuieHue
JelicTBUs Haa MaTpULlaMuU TEOPETUYECKOIO
IIpakTuyeckoe 3ansaTue 9. MaTepHaa.
Briuucnenue onpenenureneit Pemenue 3anau.
IIpakTuyeckoe 3ansaTue 10. CocraBnenne
Haxoxxnerne o6paTHON MaTpHIIBI CIIPAaBOYHHUKOB
IIpakTuyeckoe 3anaTue 11. Pemmenne
CHCTEM JINHEWHBIX YpPaBHEHUH
IIpakTuyeckoe 3anaTue 12. Pemenne
CUCTEM JIMHENHBIX YPABHEHUHM METOA0M
I'aycca
CamocrositenpHas pabota 27/50 | Uzyuenue
yueOHBIX
MaTepHaJIoB IO
KOHCTIEKTaM
ayJIUTOPHBIX
3aHATHNA U
Y4IeOHBIM —
METOIUYECKUM
ocoOusIM.
Pemenue
JIOMAIIIHUX
WHIIUBHyaJIbHBIX
3alaHui
VK-1: Tema 3. BekTopHas aireopa u 1072 Jlexius-
NVyK-1.1, aHAJIUTHYECKasl reoMeTpust BH3yanu3amus (B
nyK-1.2, CopeprxaHue JCKIHU: 1.49. B OMOC)
NYK-1.3, 1. CkamspHoe, BEKTOPHOE, CMEIICHHOE
TIPOU3BEACHUS BEKTOPOB
OIIK-1: 2. ITlpsimas Ha TUIOCKOCTH
HMOIIK-1.1, 3. Ilpsimas u mI0CKOCTH B
HOIIK-1.2 MIPOCTPAHCTBE
4. KpuBsle BTOPOTO HOpPsIIKa
Ipakruyeckoe 3anaTue 13. BexTops! 24/4 3akperureHue
IIpakTuueckoe 3anaTue 14. CxanspHoe TEOPETHYECKOTO
MPOU3BEIECHUE BEKTOPOB Marepuara.
IIpakTuyeckoe 3anaTue 15. BexropHoe Pemenue 3anau.
MPOU3BEICHUE BEKTOPOB. CocraBnenue
IIpakTuyeckoe 3ansaTHe 16. BexropHas CHPaBOYHHUKOB
anreOpa
IpakTnyeckoe 3ansaTue 17. [Ipsimas
JIMHUS Ha TUIOCKOCTH
IIpakTuyeckoe 3anaTue 18. Peuienue
3a/1a4 Ha MPSIMYIO JINHHUIO HA TUNIOCKOCTH.
IMpakTuyeckoe 3anaTue 19. Kpusnie
BTOPOr0O MOPSIIKA
IIpakTuyeckoe 3anaTue 20.
AHanuTuueckas TeOMeTpHs Ha
IIOCKOCTH
ITIpakTuyeckoe 3anaTue 21. [Ipsimas B
MPOCTPAHCTBE




Ilnanupyemsbie Bujbl yueoHoi#i padoThl
pe3yJIbTaThl KonTakTHas pagoTa
OCBOEHHS: =
KO, ] =
(l)opmupl;emoifl g E & E i é § DopMBbl TEKyLIEro
KOMIETEHIHA o HaumeHnoBaHue pasieJoB, TeM @ = 7 g % £ < KOHTPO.IS
HHIHKATOPbI E ; E E ; g s (HanMeHOBaHMe
JAOCTHKCHHUS = e o = S =3 OIICHOYHOI 0
KOMIIeTeHIUui % lg lg § ; g g cpecTBa)
= sSe| 28 | &
= = &)
Ipakrudeckoe 3anaTue 22. [I10ckocTh
B MIPOCTPAHCTBE
IIpakTuyeckoe 3anaTue 23.
ITocTpoeHue noBEpXHOCTENW BTOPOTO
mopsiAKa
[pakTuyeckoe 3anaTHe 24. ltororoe
3aHATHE
CamocrositenbHas paboTa 33/50 | Usyuenue
yueOHBIX
MaTepHaJIoB IO
KOHCIIEKTaM
ayIUTOPHBIX
3aHATUN U
y4eOHBIM —
METOIMYCCKIM
ocoOusIM.
Pewenune
JTIOMAaIITHUX
WH/IABUIYaTbHBIX
3aJaHuN
BrinonHeHue KOHTPOIBHON paboTHI -120
HUTOI'O 3A 1 CEMECTP | 24/6 - 48/10 | 81/155
2 cemecTp
YK-1: Tema 4. DaeMeHTHI TEOPUH PYHKIMUH 2/- Jlexmms-
NyK-1.1, KOMILJIEKCHOTO NIepeMeHHOro BU3yanuzanys (B
NYK-1.2, CognepxaHue JEKLIUU: 1.4. B OUOC)
NYK-1.3, 1.  [e#cTBHUS HaJl KOMIUIEKCHBIMU
YUCIIaMHU
OIIK-1: 2.  Pemienue xBaspaTHBIX ypaBHEHUH
HNOIIK-1.1, Ha MHOYKECTBE KOMINIEKCHBIX
HOIIK-1.2 qHuCen
IIpakTunyeckoe 3ansTue 1. 6/- 3akperuieHue
KommekcHbIe yncia U IeMCTBUS HaAJT TEOPETUIECKOTO
HUMH MaTepHaa.
IMpakTuyeckoe 3anaTue 2. yHKIMN Pewenue 3anay.
KOMILIEKCHOTO TIEPEMEHHOT0 Cocrapnenne
Ipakrudeckoe 3anaTHe 3. BerueTsr CIIPAaBOYHUKOB
(hYHKIIMY KOMIDIEKCHOTO ITEPEMEHHOTO
CamocrostensHas paboTa 15/20 | Uzyuenue
y4eOHBIX




ILnanupyembie

Bujbl yueoHoi#i padoThl

pe3yJIbTaThl KonTakTHas pagoTa
OCBOEHHSL: =
KO, ] =
(l)opmupl;emoifl g E & E i é § DopMBbl TEKyLIEro
KOMIETEHIHA o HaumeHnoBaHue pasieJoB, TeM @ = 7 g % £ < KOHTPO.IS
HHIHKATOPbI E ; E E ; g s (HanMeHOBaHMe
JAOCTHKCHHUS = e o = S =3 OIICHOYHOI 0
KOMIIeTeHIUui % lg lg § ; g g cpecTBa)
= sSe| 28 | &
= = &)
MaTepuaoB 110
KOHCIIEKTaM
ayJUTOPHBIX
3aHATUH U
Y4IeOHBIM —
METOIUYECKUM
OCOOHAM.
Pemenne
JIOMAIIHAX
WHIIMBHYaJIbHBIX
3alaHui
VK-1: Tema 5. OnpeneéHHBIA HHTErPa 1072 Jlexuus-
NVYK-1.1, CopneprkaHue JeKIHHU: BH3yanu3amus (B
NYK-1.2, 1. ®opmyna Herotona-JleitbHuna 1.4. B OUOC)
NVYK-1.3, 2. BoluncrieHue onpeaeacHHbIX
HHTETPATIOB
OIIK-1: 3. Brruncienue miomanei mIoCcKux
HOIIK-1.1, ¢uryp m 066EMOB
HOIIK-1.2 Ipakru4eckoe 3ansTue 4. 10/6 3akperieHune
Beruncnenue onpeaenéHHbIX TEOPETHYECKOTO
MHTETpaoB 1o ¢opmyne HproToHa- Marepuana.
JleitOuuIa Pemenue 3agau.
IIpakTHyeckoe 3ansaTHE 5. CocraBneHue
Beluncienue onpezeneHHbIX CIPaBOYHUKOB
MHTETPaJIOB METO/IOM 3aMEHBI
nepeMeHHbIX. HTErprpoBaHue mno
4acTIM
IIpakTnyeckoe 3anaTHE 6.
Brruncnenne HecoOCTBEHHBIX
uHTErpanoB 1-ro u 2-ro poja
I[IpakTnyeckoe 3ansaTue 7.
I'eomeTprueckoe MpuIIoKeHne
OTIpEeZIeTICHHOT0 HHTEerpaja
IIpakTnyeckoe 3anaTHe 8.
OnpezneneHHbI HHTETPal U ero
MPUIIOKEHUS
CamocrositensHas paboTa 20/20 | Uzyuenue
y9eOHBIX
MarepuaoB 1o
KOHCIIEKTaM
ayJUTOPHBIX
3aHITHNA U
Y4eOHBIM —
METOIUYECKUM
MOCOOHSM.
Pewenue
JIOMAIITHAX
WHIIUBHYaJIbHBIX
3aJJaHuN
VK-1: Tema 6. Tudppepenumanbubie 1212 Jlexuus-
NVyK-1.1, YPaBHEHHS BH3yanu3anys (B
NYK-1.2, CopeprxaHue JeKIHH: 1.4. 8 OUOC)
NYK-1.3, 1. 3amaua Komm




ILnanupyembie
pe3yabTaThI
OCBOEHHS:
Ko/
¢opmupyemoii
KOMIIeTEeHIHH 1
HHAHKATOPbI
J0CTHKEeHH S
KOMIIEeTeHIHii

HaumeHnoBaHue pa3zneios, TeM

Bujbl yueoHoi#i padoThl

KonTakTHas pagoTa

Jleknum, yac
JlaGopaTopHble
pa6oThl, yac
IIpakTHyeckue
3aHATHSA, YAC

CamocrosTeJbHast
padora, yac

DopMBbl TEKyLIEro
KOHTPOJIs
(HauMeHOBaHHe
OLIEHOYHOI' 0
CpeacTBa)

OIIK-1:
HOIIK-1.1,
HOIIK-1.2

2. JIndbdepeHnpanbHble ypaBHEHUS
MIEPBOTO MOPS/IKA: C Pa3eICHHBIMH
NIepeMEHHBIMHU, OTHOPOIHBIE,
JIMHEIHbIE, ypaBHEHUS bepHynnu

3. Jluneitnpie muddepeHraIbHbIe
YpaBHEHHsI BTOPOTO MOPSIKA C
MTOCTOSTHHBIMHU K03 hUIIeHTaMu

IpakTuyeckoe 3anaTHe 9. Pemmenmne
mudQepeHInaTbHEIX YPaBHEHUH ¢
pa3AeneHHBIMU U pa3AesIoIUMUCS
NepeMEHHBIMU

IIpakTnueckoe 3ansaTue 10.

Pemenrie oqHOpOIHBIX
nuddepeHInanbHBIX YpaBHEHUI
MIepBOTO MOpsAAKa
IIpakTnueckoe 3anaTue 11. Pemenue
TUHEHHBIX quddepeHnnaTbHbIX
YpaBHEHHH IIEPBOTO MOPSIKA
IIpakTnueckoe 3anaTune 12.
YpaBuenus bepuynnu
IpakTnueckoe 3anaTue 13.
JuddepennnanbHpie ypaBHEHHs
BTOPOTO MOPsAJKA, HOMYCKAIOIIUE
MOHIKEHUE MOPSIIKA
IIpakTnyeckoe 3anaTue 14. Pemenne
JIMHEHHBIX OJTHOPOJTHBIX
JuddepeHnaIbHbIX YpaBHEHUH 2
MOpPSIJKA C TIOCTOSHHBIMHU
ko3 punmeHTamMu
IpakTnueckoe 3anaTue 15. Pemenue
JIMHEHHBIX HEOAHOPOIHBIX
TudepeHIHaTbHBIX YpaBHEHUH 2
MOPSJIKA C MOCTOSIHHBIMU
k03¢ dunneHTamMu
IIpakTnyeckoe 3ansaTue 16. Pemenne
JIMHEHHBIX HEOJHOPOIHBIX
TuddepeHnaIbHbIX YpaBHEHUI 2
HOPSJIKA C MOCTOSIHHBIMU
k03¢ dpunneHTaMH (IIPOIOKEHHUE)
IIpakTnueckoe 3anaTue 17. Pemenne
muddepeHnInaNbHBIX YpaBHEHUH
IIpakTnyeckoe 3anaTue 18. Pemenue
HOPMAJIBHBIX CHCTEM
muddepeHInaNbHBIX YpaBHEHUH
IIpakTuyeckoe 3anaTue 19. Pemenne
OJTHOPOJTHBIX CHCTEM
muddepeHInaTbHBIX YPaBHEHUH ¢

MOCTOSHHBIMHU KO3 (hUITHEeHTaMHU

22/4

3akperuieHue
TEOPETHICCKOTO
MaTepHaa.
Pemenue 3agau.
CocraBiieHue
CIPaBOYHHKOB

CaMocTosTeNnbHas pa60Ta

26/40

N3yuenue
y9eOHBIX
MaTepHuaoB Mo
KOHCIEKTaM
ayIUTOPHBIX
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Ilnanupyembie Buabl yueOHoi padoThl
pe3yJIbTaThl KonTakTHas pagoTa
OCBOEHHSL: =
KO, ] =
(l)opmupl;emoifl g E & E i é § DopMBbl TEKyLIEro
KOMIETEHIHA o HaumeHnoBaHue pasieJoB, TeM @ = 7 g % £ < KOHTPO.IS
MHAUKATOPbI E ; E E ; g S (HauMeHOBaHUeE
JAOCTHKCHHUS = e o = S =3 OLCHOYHOI'0
KOMIIeTeHIHi E S § ; g g_ cpeacTBa)
S s a | 28 s
= = &)
3aHATUN U
y4eOHBIM —
METOJUYECKUM
OCOOHAM.
Pemenne
JIOMAIITHAX
WHIBHIYaJIbHBIX
3aJaHuN
YK-1: Tema 7. UnciaoBbie psigbl 4/- Jlexns-
NVYK-1.1, CopneprkaHue JeKIHHU: BH3yanu3amnus (B
NYK-1.2, 1. YucnoBsle pAIb C MOJOKUTEIBHBIMH 1.4. B OUOC)
NYK-1.3, YJIeHAMH
2. 3HaKo4epenyIolInecs YHCIOBbIC
OIIK-1: pAIBI
HOIIK-1.1, IIpakTnueckoe 3anaTue 20. Yncnossie 10/- 3akperuieHue
HOIIK-1.2 psiIbI TEOPETHIECKOTO
IIpakTnyeckoe 3ansaTue 21. Marepuaia.
JlocTaTouHble MPU3HAKH CXOJUMOCTH Pemenne 3amau.
3HAKOIOJIOXKUTEIBHBIX PSIIOB CocraBneHne
IIpakTnyeckoe 3ansaTue 22. CIIPABOYHUKOB
3HaKOIIepEeMEHHBIE PSJIBI
IIpakTnueckoe 3ansTHe 22.
HccnenoBanue Ha CXOAMMOCTD
3HAKOIOJIOXHUTENbHBIX PAIOB
IIpakTnueckoe 3anaTHe 24. ITorooe
3aHATHE
CamocrosTensHas paboTa Wzyuenne
y4eOHbIX
MaTepuasoB 110
KOHCIEKTaM
ayJIUTOPHBIX
3aHITHNA U
7126 Y4eOHBIM —
METOIUYECKUM
mocoousm.
Pewenue
JIOMAIITHUX
WHIIUBHYaJIbHBIX
3aJJaHuN
Brinoiaenne KOHTPOIBHOH paboTHI -120
HUTOI'O 3A 2 CEMECTP | 28/4 - 48/10 | 68/126
3 cemecTp
YK-1: Tema 8. ®yHKOHOHATbHBIE PAIBI 8/2 Jlexnns-
NYyK-1.1, ConeprxaHue JTEKIHU: BU3yanuzanys (B
NYK-1.2, 1. Crenennble psabl U 001ACTH UX 1.9. B OMOC)
NYK-1.3, CXOIUMOCTH
OIIK-1: 2. Psppl Teiinopa u psasl MakiaopeHa
NOIIK-1.1,




11

Ilnanupyemsbie Bujbl yueoHoi#i padoThl
pe3yJIbTaThl KonTakTHas pagoTa
OCBOEHHSL: =
KO, ] =
(l)opmupl;emoifl g E & E i é § DopMBbl TEKyLIEro
KOMIETEHIHA o HaumeHnoBaHue pasieJoB, TeM @ = 7 g % £ < KOHTPO.IS
HHIHKATOPbI E ; E E ; g s (HanMeHOBaHMe
JAOCTHKCHHUS = e o = s =3 OLCHOYHOI'0
KOMIIeTeHIUui E lg lg § ; g g cpecTBa)
= sSe| 28 | &
= = &)
HOIIK-1.2 IIpakTnyeckoe 3anaTHe 1. CTeneHHbIE 1072 3akperuieHue
PSABL TEOPETUYECKOT O
IIpakTnyeckoe 3aHATHE 2. MaTepHaa.
HccaenoBanue Ha CXOOUMOCTD Pemenue 3anau.
CTEIICHHBIX PAZOB CocraBnenne
IIpakTnueckoe 3anaTue 3. Paas CIIPAaBOYHHUKOB
Telnopa u Maxknopena.
IIpakTuyeckoe 3anaTHE 4.
[TpnbmkeHHOE BHIYUCICHNE 3HAUCHUH
(GyHKIMI 1 OTTpeAeIEHHBIX HHTETPAJIOB
C TIOMOIIBIO PSATOB
IIpakTnyeckoe 3auaTHE S. PaznoxeHue
B psig Dypre nepruoanvecKux GyHKIUH
CamocrositenpHas pabora 12/28 | Uzyuenue
yueOHBIX
MaTepuasoB 110
KOHCIIEKTaM
ayJIUTOPHBIX
3aHATHNA U
Y4IeOHBIM —
METOIUYECKUM
MOCOOHSIM.
Pewenue
JIOMAIITHUX
WHIIUBHYaJIbHBIX
3alaHui
YK-1: Tema 9. Iludpepenunanbnoe 12/4 Jlexmms-
NyK-1.1, Hcyncjienne GyHKIUH HECKOJIbKHX BU3yanuzanys (B
NUYK-1.2, nepeMeHHbIX 1.49. B OMOC)
nYK-1.3, ConeprxaHue JCKIHU:
1. OcHoBHbIE TOHATHSA
OIIK-1: 2. Jluaun ypoBHSA
HNOIIK-1.1, 3. YacTHbIe MPOU3BOIHBIC
NOIIK-1.2 4. Tlpou3BoaHas MO HANPABIICHHIO,

IpaJueHT
5. DkcTtpeMyM QYHKIIUH JBYX
MepeMEeHHbIX
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Ilnanupyemsbie Bujbl yueoHoi#i padoThl
pe3yJIbTaThl KonTakTHas pagoTa
OCBOEHHSL: =
KO, ] =
(l)opmupl;emoifl g E & E i é § DopMBbl TEKyLIEro
KOMIETEHIHA o HaumeHnoBaHue pasieJoB, TeM @ = 7 g % £ < KOHTPO.IS
HHIHKATOPbI E ; E E ; g s (HanMeHOBaHMe
JAOCTHKCHHUS = e o = S =3 OLCHOYHOI'0
KOMIIeTeHIUui E lg lg § ; g g cpecTBa)
= sSe| 28 | &
= = &)
IIpakTnyeckoe 3anaTHE 6. YacTHbIE 18/4 3akperuieHue
MPOU3BOIHBIE (DYHKIUH HECKOJIBKUX TEOPETHYECKOTO
MEPEMEHHBIX Pa3JINYHbIX TOPSIKOB. Marepuarna.
IIpakTnueckoe 3ansaTue 7. [lonHbii Pewenue 3anay.
muddepeHnran GyHKIHNA ABYX Cocrapnenne
MEPEMEHHBIX. CIPaBOYHUKOB
IIpakTnueckoe 3anaTne 8. YactHble
MPOU3BOIHBIE CIIOKHBIX (PYHKIUH.
IIpakTnyeckoe 3ansaTue 9.
[TpousBoHas IO HATIPABIICHUIO U
IPaJIUCHT.
IIpakTnueckoe 3ansaTue 10.
OKkcTpeMyMbl (DYHKLUIH ABYX
MepEeMEHHBIX.
IpakTnueckoe 3anaTue 11.
Hawubonbiee n HanMeHbIIee 3HAYCHHE
(yHKIHH ABYX TTEPEMEHHBIX.
Ipakrnueckoe 3ansTue 12. YciaoBHbII
3KCTpeMyM. MeTo MHOXKUTENEH
Jlarpanxa.
IIpakTnueckoe 3anaTue 13. Meron
HaMMEHBIINX KBa/IPaTOB
IIpakTnueckoe 3ansaTue 14.
JuddepennnanbHoe HCUUCTICHUE
(GyHKIMI HECKOJBKHUX MEPEMEHHBIX
30/50 | Uzyuenwue
Y9eOHBIX
MaTepuasoB 110
KOHCIEKTaM
ayJIUTOPHBIX
3aHITHNA U
CamocrostensHas paboTa Y4eOHBIM —
METOIUYECKUM
HOCOOHAM.
Pewenue
JIOMAIITHAX
WHIIUBHyaJIbHBIX
3aJJaHuN
VK-1: Tema 10. UuTerpanbHoe HCYUCTEHHE 12/4 Jlexiusi-
NYyK-1.1, (pyHK1IMII MHOTHX IepeMeHHbIX BU3yanuzanys (B
NYK-1.2, CognepxaHue JEKLIUU: 1.4. B OMOC)
NYK-1.3, 1. BrruucnieHue JBOWHOTO MHTETpalia B
JIEKapTOBBIX KOOPAMHATAX
OIIK-1: 2. M3meHenue nopsika
HOIIK-1.1, HMHTETPUPOBaHUS
HOIIK-1.2 3. TlpwioxeHue ABOMHOIO MHTErpaia K
3aayaM TreOMeTpUH U QU3NKN
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Ilnanupyemsbie Bujbl yueoHoi#i padoThl
pe3yJIbTaThl KonTakTHas pagoTa
OCBOEHHSL: =
KO, ] =
(l)opmupl;emoifl g E & E i é § DopMBbl TEKyLIEro
KOMIETEHIHA o HaumeHnoBaHue pasieJoB, TeM @ = 7 g % £ < KOHTPO.IS
HHIHKATOPbI E ; E E ; g s (HanMeHOBaHMe
JAOCTHKCHHUS = e o = s =3 OLCHOYHOI'0
KOMIIeTeHIUui E lg lg § ; g g cpecTBa)
= sSe| 28 | &
= = @)
IIpakTHyeckoe 3anaTue 15. 20/6 3akperuieHue
Brruncnenue 1BOMHOro HHTErpaia B TEOPETUYECKOT O
JIEKapTOBBIX KOOPAUHATAX MaTepHaa.
IIpakTuyeckoe 3ansaTue 16. Pemenue 3anau.
Briuucnenue n1BOMHOro HHTErpaia B Cocrasienne
JIEKapTOBBIX KoopanuHartax. M3smeHeHne CHPaBOYHUKOB
MOpsIKa HHTETPUPOBAHUS
IIpakTnueckoe 3anaTue 17.
Beruncnenue 1BOMHOrO HHTErpana B
MOJISIPHBIX KOOpAMHATAX
IIpakTnueckoe 3ansTue 18.
IIpuMmeHeHne ABOMHOTO MHTErpalla Ipu
pelIeHNH TeOMETPUUYECKHUX 33134
IIpakTnueckoe 3ansaTue 19.
IIpyMeHeHHe ABOMHOTO UHTETpalla IPH
penieHnn GU3NIECKUX 3313
IpakTnueckoe 3ansaTue 20.
Brliuucienue KpuBOJUHENHBIX
UHTErpanoB
Ipakrnueckoe 3ansaTue 21. Murerpan
10 3aMKHYTOMY KOHTYypy. ®opmyna
I'puna.
IIpakTnyeckoe 3ansTHe 22.
Brluuciienue TpoiiHOro UHTETpaia B
JIEKapTOBBIX KOOPAMHATAX.
IIpakTnyeckoe 3ansTue 23.
Brluncnenue TpoHBIX UHTErPAIOB B
IWIIMHAPUYECKHUX U C(HepUIECKUX
KOOpJAMHATax
[pakruyeckoe 3anaTHe 24. lltoroBoe
3aHATHE
Uzyuenue
y4eOHbIX
MaTepHaJIoB M0
KOHCTIEKTaM
ayTUTOPHBIX
3aHATUN U
CamocrosTensHas paboTa 31/51 | y4eOHBIM —
METOAUYECKIM
OCOOHSM.
Pemenue
JIOMAIIHUX
UHAVBUAYaJIBHBIX
3aJJaHuN
Brinoiaenne KOHTPOIBHOH paboTHI -120
HUTOrO 3A 3 CEMECTP | 32/10 - 48/12 73/149
UTOT'O no nucummiaude | 84/20 - 144/32 222/430

[Mpumeuanue: -/- 06vem uacos coomeemcmeeHHo OJisk OUHOU, 3A0YHOU PopM 0OVUeHUS




4. METOJIWYECKHUE YKA3AHHUS JIUISI OB YUAIOIAXCS 10 OCBOEHUIO
TACIATITAHBI

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

JlucuuiuinHa —peajau3yeTcsl IOCPEICTBOM IPOBEICHUS KOHTAaKTHOH paboThl ¢
oOyyaromuMucs (BKJIOYash MPOBEIEHUE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH), CaMOCTOSTEIbHON
paboThI 00YJaIOLIMXCS M TPOMEXYTOUHOM aTTeCTaLIH.

[Ipu mnpoBeneHnH y4eOHBIX 3aHATUH TO JUCHMIUIMHE OOECIIEYMBACTCS pa3BUTHE Y
00yyJaroIuxcst HABBIKOB KOMaHIHOW pabOThl, MEXXJIMYHOCTHOM KOMMYHUKAIIUH, IPUHATHUS PELICHUI,
JUIEPCKUX KadecTB (BKJIIOYAsh MPOBEIEHHE HMHTEPAKTUBHBIX JIEKUUH, TPYMIOBBIX JUCKYCCHUH,
pOJIEBBIX WIpP, TPEHUHIOB, AaHAIW3 CHUTyalMHd ¥ MMMTALMOHHBIX MOJEJEH, IIpernojiaBaHue
JTUCLUUIUIMHEL B (OpME Kypca, COCTABJICHHOTO Ha OCHOBE pPE3YJIbTATOB HAYYHBIX HCCIIEIOBaHMHU,
IIPOBOJIUMBIX ~ YHUBEPCUTETOM, B TOM 4YHCIE C Y4YETOM pPETHOHAIbHBIX OCOOEHHOCTEH
npodeCcCHOHATIBHOM JACATeILHOCTH BBITYCKHUKOB M OTPEOHOCTEH paboToaareneit).

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

-0aNIbHO-PEUMUH206as MEeXHON02US OYEeHUBANUSL

- 91eKMPOoHHOe 0byYeHue;

- npobaemnoe obyuerue;

- pazbop KOHKPemHbIX CUMmyayutl,

- ungpopmayuonnwvle mexnonozuu. Big Blue Button.

Jisi OLeHKW 3HAHWH, yMEHUH, HaBBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMIICTCHIIUU IIO
JUCLUIUIMHE TpPUMEHseTCsl OajuIbHO-PEUTHHIOBasi CHUCTEMa KOHTPOJS M OLEHKH YCHEeBaeMOCTH
CTyIeHTOB. B OCHOBY Oa/uIbHO-PEHTHHTOBOW CHCTEMBI TOJOXKEHBI MPUHIIMIBI, B COOTBETCTBHH C
KOTOpbIMH (pOpMUpOBaHHE DPEUTHUHra CTYJEHTAa OCYLIECTBISAETCS B XOJA€ TEKYIIEro KOHTPOJI
ycrieBaeMocTi. MakcuMallbHOE KoJm4ecTBO OayutoB B cemectpe — 100.

4.2. Metoanyeckue yKa3aHHMf Jisi OOYyYAIOUIUXCS MO OCBOCHMI) JUCHHUILUIMHBI HA
3aHAATHSAX JIEKIIHOHHOTO THIA
Jlexyuonnulii Kypc npeononazaem CUCMEeMAMUIUPOBAHHOE U3NONHCEHUE OCHOBHLIX 80NPOCO8
memMamuyecko2o niana. B xode nekyuonnvix 3anHamuil packpuléaromes 6a308vle 60ONPOCHL 8 PAMKAX
Kaxcoou memvl  Oucyuniunvl. OO03HAUAOMCA KllOYesble ACNeKmvl meM, d maxdice 0eiaromcs
AKYeHmbl Ha HauboIee CLONHCHBLE U BANCHBIE NOJIONCEHUS U3YUAEMO20 MAMeEPUAld.
JlekiMoHHBIE  3aHATHS  TPOBOASTCS B TOTOYHOH — ayJUTOpUA C  TPHUMEHCHHUEM
MYJIbTUMEAUIHOTO MPOEKTOpa B BUe yueOHoi nmpezenTanuu win B JUOC yHuBepcurera.
B Xxo0e neKkyuoHHuIX 3aHAMUL  PEKOMEeHOYemcsi KOHCNEeKMUposauue y4eOHo2o mamepuand.
Bosmoorcno eedenue koncnexma nekyuii 6 sude uHmMeLIeKm-Kapm.
OmoenvHvle membl Npeodnazaromcsi OJisk CAMOCMOSAMENbHO20 U3YUeHUsT (KOHCNEeKMUPYIOMCS).
Mamepuaner  nekyuti  A61A10MCA  ONOPHOU  OCHOBOU Ol NOO2OMOBKU 00OVUAIOWUXCA K
NPAKMUYECKUM 3AHAMUAM U GbINOJIHEHUs 3A0AHULL CAMOCMOAMENbHOU pabomel, a makice K
MEPONpUAMUIM ~ MeKYUuje20 KOHMpOIs YCNegaemMoCmu U NPOMEXNCYMOUHOU ammecmayuu no
oucyuniume.
4.3. Meroanyeckue yKa3aHHMsl 1Jisi O0Oy4alOIIUXCS MO OCBOEHHK) JUCHUILUIMHBI HA
JIa0OPaTOPHBIX PadoTaX (He npedyCMompeHo yueOHbiM NIAHOM).
4.4. Meronunyeckue yKa3aHHMs /1Jisi O0Oy4alOIIUXCS MO OCBOEHHK) TUCHUILUIMHBI HA
3aHATHAIX CEMHHAPCKOTO THNA/ HA MPAKTHYECKUX 3aHATHAX
Ipaxmuyeckue (cemunapcxue) 3aHamus npeocCmagisiom coool 0emanu3ayuio 1eKYUoHHO20
Meopemuyeckoec0 Mamepuald, npo8oOAMCs 6 Yelax 3aKpenjieHus Kypcd U O0X8amvléaiom 6ce
ocHogmbie pazoenvl. OCHOBHOU POPMOL NPOBeOeHUs CEMUHAPOS U NPAKMUYECKUX 3AHAMULL 56/151emcs
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obcyscoeHue Hauboniee NPOOIEMHBIX U CLOJNHCHBIX B0ONPOCO8 NO OMOEIbHbIM MeMAaM, d MAaKHCe
peuterue 3a0a4 u pazoop npumepos u Cumyayutl 8 ayOumopHbuLX YC108UsX.

Ipaxmuueckue (cemunapckue) 3aHamusi 00y4aOWUXCsL 00eCneuusarom.

- IPOBEPKY U YMOUHEHUE 3HAHULL, NOJYHEHHbIX HA TeKYUSIX,

- noJayuenue YMeHUU U HABLIKO8 COCMABIEHUSL OOKIAO08 U COOOWeHUl, 00CYICOeHUs BONPOCO8 NO
VUeOHOMY MAmMepuany OUCYUNIUHbL,

- noodsedeHue Umo208 3aHAMUL NO PelumuH2080U cucmeme, CO2NACHO MEeXHON02U4eCKol Kapme
OUCUUNTTUHDL.

Tpaxmuuyeckue 3auamusi OP2aHU3yIOMCs, 8 MOM Yucie 8 popme NPAKmuiecKol no020mosKu,
Komopasi npedycmampusaem yuacmue 00y4aomuxcst 6 GblNOJIHEHUU OMOEIbHBIX dJIeMEeHmo8 pabom,
C8A3AHHBIX ¢ OYOyueli npoghecCUOHANbHOU 0essmenlbHOCMbBIO.

[TpakThdeckas TMOATOTOBKA MPEIyCMAaTPUBACT: pEIICHHE NPHKIAJHBIX 3a7ad  IMpu
MIPOBEJICHUU MPAKTUYECKUX 3aHsITHii TeM 5,6,9,10.

4.5. MeToanueckue yKa3aHus M0 CAMOCTOSITeIbHOM padoTe 00y4arommuxcs

CamocTtosaTenbHas paboTa oOecredynBaeT MOATOTOBKY OOy4YalOMIErocs K ayAUTOPHBIM
3aHSATHSIM W MEPONPHSITHSIM TEKYIIETO KOHTPOJS W TPOMEKYTOYHOW aTTECTAllMU MO H3ydaeMou
TUCHUIUTMHE. Pe3ynpTaThl 5TOM MOATOTOBKH MPOSBISIIOTCS B AKTUBHOCTH OOydYaromierocs Ha
3aHSTHSX M B KAYECTBE BHITIOJTHEHHBIX MPAKTUICCKUX 3aJIaHUHN B IPYTUX (OPM TEKYIIEro KOHTPOJIS.
CamocTtosTenbHas paboTa CTYACHTOB BKIIIOYAET:

1. HU3yuenue yuebnoti tumepamypusi no Kypcy.

2. Pewenue npaxmuueckux cumyayuti u 3a0a4d Iloocomosxa pegepamos

3. Pabomy ¢ pecypcamu Unmepnem:

Allmath.ru [Saexmponnviii pecypc]: 6cs mamemamuka 6 00nom mecme. — Pedcum docmyna:
http://www.allmath.ru/. - 3aex. ¢ sxpana.

e Exponenta.ru [Onexmpounnsiii pecypc]: obpazoeam. mam. caum. — Pexcum oocmyna:
http://www.exponenta.ru/. — 3aen. ¢ sxpana.

e Math-Net.Ru [Onexmponnwii pecypc]: obwepoc. mam. nopman. — Pexcum oocmyna:
http://www.mathnet.ru/. — 3aen. ¢ sxkpana.

e [omosvie 3a0auu u pewenus owunaun [IAnexkmponnviii pecypc]. - Peocum oocmyna:
http://univer2.ru/uchebniki_po_matematike.htm. - 3aex. ¢ sxpana.

e Pewienue e@vicweln mamemamuxu oOHAQUH [Dnexkmponuviti pecypc]. - Pexcum oocmyna:

http://mathserfer.com/. - 3aex. ¢ sxpana.
® Onexmponnas oOubnuomeynas cucmema I10801#CCKO20 20CYOAPCMBEHHO20 YHUGEpCUmMemAa
cepeuca [dnekmponnvlii pecypc]. - Peowcum oocmyna: http:/lelib.tolgas.ru/. - 3aen. c
9Kpaua.
o Dnexmponno-6ubnuomeunas cucmema Znanium.com [Onekmponnvlii pecypc]. - Pedcum
oocmyna: http://znanium.com/. — 3aen. ¢ sxpana.
o Dnekmponno-oubruomeunas cucmema Jlano [Onexmpounnwviii pecypc]. - Pesxcum oocmyna:
https://e.lanbook.com/books. - 3aen. ¢ sxkpana.
4. [To020mosKy Kk mecmupo8anuto no memam Kypca
5. [lo02o0mosKy K npomescymounol ammecmayuu no Kypcy.(npogooumcsi 8 euoe NUcCbMeHHOU
pabomul)
[Ipu BbIMONHEHUM 3aJaHUM U CaMOCTOSTENILHOW paboThl pEeKOMEHIyeTcs MpopadoTKa
MaTepHaIoB JIEKIHH [0 KaX/10i MPONHIEHHON TeMe, a TaKkKe U3yUeHHEe PEeKOMEHIyeMOU JIUTEPaTypHl.
Hns oOydarommxcss 10 3a09HOM (opMe OO0ydeHHs CaMOCTOSITeNIbHAas paboTa SBIISIETCS
OCHOBHBIM BHJIOM Y4€OHOH NesATETLHOCTH.
s obecrnieueHusi caMOCTOSATENbHOM pabOThl OOYYArOMIMXCS HCIOJIB3YETCSl AJIEKTPOHHBIN
y4eOHbIi Kypc, co3nannblii B DMMOC yHuBepcurera http://sdo.tolgas.ru/
4.6. MeroauyecKue yKa3aHWsi Ui BBINOJHEHHsS] KYpPCOBOI0 mpoekTa / padoTwl (He
npeodycmMompeHo yueOHbiM NIAHOM).



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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5. YYEBHO-METOJMYECKOE M WH®OPMAIMOHHOE OBECHEYEHUE
JUCLMUIIIAHBI

5.1. IlepeyeHb OCHOBHOWM M IONOJHUTEJIBLHOH y4eOHOH JMTepaTypbl, HEOOXOAUMOM 1JIsA
OCBOCHHS TUCHUIIUHBI

Bes nurteparypa, BKIIOYEHHAs B JIaHHBIM IE€peyeHb, MPEJICTaBICHA B BHUJE 3JEKTPOHHBIX
pecypcoB B ayekTpoHHOW OuoOimoreke yHuBepcutera (OBC). Jluteparypa, wucmojb3yemas B
MeYaTHOM BHJIE, TNPEACTaBICHAa B Hay4HOH OuOnMoTeke yHuBepcutera B obdbeme He menee 0,25
9K3EMILIAPOB HA OJTHOTO 00yYaroLIerocs.

OcHoBHas JuTepaTypa:

1.  Kparkuii Kypc BBICIICH MaTeMaTUKH [DIEKTPOHHBIN pecypc] : ydel. I BY30B IO
HarpasieHuto nmoarot. "Okonomuka" / K. B. bamaun [u np.] ; mox obmr. pex. K. B. banguna. - 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 3amadax [DIeKTpOHHBIA pecypc| : ydeb. mocobue mis
BY30B 10 TexH. crienuanbHocTsaM / JI. H. XKyp6enko [u ap.]. - Jokyment Bookread2. - M. : UHOPA-
M, 2016. - 372 c. - Pexxum noctyna: http://znanium.com/bookread2.php?book=484735.

3. IlanteneeB, A. B. OObikHOBeHHbIE AuddepeHnnaibable ypaBHeHUs. [IpakTukym
[DnexTponHbIil pecypc| : ydeO. mocoOue s BY30B MO HAMPaBICHUSM TOJATOT. €CTECTB. HAYK,
TEXHUKH, THPOPMATHKHU U SKOHOMUKH (kBanudukamus (ctenens) "Oakamasp') / A. B. [Tantenees, A.
C. Sxumona, K. A. Peibakos. - Jfokyment Bookread2. - M. : UH®PA-M, 2016. - 431 c. - Pexum
nocryma: http://znanium.com/bookread?2.php?book=549273.

4.  Pybamkwuna, E. B. Jlunelinas anreOpa. JluneliHbie omeparopbl. KBamparuyHbie
dopmbl. KommnekcHble uncia [DnekTpoHHBIH pecype] : yueOd. mocobue / E. B. PyOamkuna. -
Hoxyment Bookread2. - M. : HWH®PA-M, 2016. - 38 <c¢. - Pexum gocryma:
http://znanium.com/bookread2.php?book=544419.

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

6.  YueOHO-meTommuyeckoe mocobue mo mucnmiuimHe "Martemaruka" [DIeKTpOHHBIN
pecypce] : ans texH. HanpasineHuit BO Y. 2 / [Tosomxk. roc. yH-T cepBuca (PI'bOY BO "IIBI'YC"),
Kad. "Beicur. matemaruka" ; coct. 0. C. [anunona. - JJokyment Adobe Acrobat. - TomparTu :
IIBI'YC, 2018. - 1,01 MB, 138 c. - Pexxum goctyma: http://elib.tolgas.ru.

7. YdebGHO-MeTonuyeckoe mnocobue mno aucuumiauHe "MaremaTtuka" [DIeKTpOHHBIN
pecypce] : ans texH. HanpasineHuit BO Y. 3 / [Toomxk. roc. yH-T cepBuca (PI'bOY BO "IIBI'YC"),
Kad. "Beicur. matemaruka" ; coct. }O. C. [anunona. - JJoxkyment Adobe Acrobat. - TomparTu :
IIBI'YC, 2018. - 986 Kb, 114 c. - Pexxum nocryma: http://elib.tolgas.ru.

8.  Iumaues, B. C. Breiciras maremarnka [ D7IeKTpOHHBIA pecypc] : yueO. st 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. 3agaunuk Mo BBICIICH MaTeMaTuKe [DIEKTPOHHBINA pecypc] : yueo.
nmocobue s By3oB / B. C. Illumaues. - 10-e m3x., crepeotun. - Jlokyment Bookread2. - M. :
NH®PA-M, 2018. - 304 c. - Pesxum mocryna: http://znanium.com/bookread2.php?book=927763.

JlonotHUTE/ILHASI JIUTEpPATYypa:
10. Beicmias MaTeMaTHKa B YIpaKHEHUAX | 3a1a4dax [Teker] : [yueb. mocodOue aiist By30B]
:B24. Y. 1/II. E. lanko [u np.]. - 7-e uzn., uctp. - M. : OHUKC [u ap.], 2008. - 368 c. : un.
11. Beicmas MatemaTiKa B ypaXHEHUAX U 3aaaudax [Tekcr] : [y4e0. mocobue miist By30B]
:B24. Y. 2 /11 E. lanko [u np.]. - 7-e uzn., uctp. - M. : OHUKC [u ap.], 2008. - 448 c. : un.


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

13. Tuckynos, H. C. IuddepennunanbHoe u uHTErpasibHoe ucunciaenus [Tekct] : yuel.
nocobue s Bry3oB T. 1/ H. C. [luckynos. - U3a. crep. - M. : Unrerpan-Ilpecc, 2007. - 415 c. :
CXeM.

14. TIluckynos, H. C. luddepennuanpHoe 1 nHTErpaabHoe ucuucienus [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”
[DnexTponnblii pecype] : mana Becex Hamparienuin BO / IToBomk. roc. yH-T cepBuca (PI'bOY BO
"TIBI'YC"), [Kad. "Beicmi. marematuka"] ; coct. T. B. Hukurtenko. - JJokyment PowerPoint. -
Toaesartu : [IBI'YC, 2018. - 883 Kb, 111 c.. - CD-ROM.

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

17. Chnaiin-npaktukyMm mo gucuuiigHe "Martemaruka" o teme "BrluncieHue IBOWHBIX
uHTerpanoB" [DIeKTpoHHBIM pecype] : st TexH. HampaBieHuit BO / IloBomk. roc. yH-T cepBuca
(®I'bOY BO '"TIBI'YC"), [Kad. "Beicm. maremaruka"] ; coct. KO. C. JlanunoBa. - JlOKyMeHT
PowerPoint. - Tonesrru: IIBI'YC, 2017. - 378 KB, 37 c.. - CD-ROM.

5.2. IIpodeccuonanbHble 0a3bl JaHHBIX, HH(OPMAIMOHHO-CNIPABOYHbIE CHCTEMBI,
HHTEePHeT-pecypchl

1. Allmath.ru : Bcs maremaruka B omHom mecte : caiit. — URL: http://www.allmath.ru/
(mara oopamenus 03.12.2021). - TekcT: 2MeKTPOHHBII.

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

3. eLIBRARY.RU : nHayunas snexktpoHHast 6uOimoreka : caiit. — Mocksa, 2000 - . -
URL: https://elibrary.ru (mara oOpamenus: 03.12.2021). — Pexxum jgocrtyma: JUisl 3aperUCTPHD.
MOJIb30BaTeen. — TeKCT: JIIEKTPOHHBIN.

4, I'APAHT.RU : undopm. — mpaBoBoit moprtan : [caiit] / OO0 «HIIIT «I"APAHT-
CEPBUC». — Mocksa, 1990 - . - URL: http://www.garant.ru (mata o6parenust 03.12.2021). - TekcT :
3JIEKTPOHHBIN.

S. Koncynprantllmoc : cnpaBouHas nmpaBoBas cuCrema : caidr / 3AO
«Koncynprantllmrocy. — MockBa, 1992 - . - URL: http://www.consultant.ru (mata oGparueHust
03.12.2021). - TekcT : 37eKTPOHHBIA.

6. OnekTpoHHass ~ OuOnnoreuyHas  cuctemMa  [IOBOJKCKOrO  TOCYJIapCTBEHHOIO
yHuBepcuteTa ceppuca : cadt / ®I'bOY BO «IBI'YC». — Tombarru, 2010 - . - URL. :
http://elib.tolgas.ru (mara o6pamienns 03.12.2021). - Pesxum gocTyma: st aBTOPHU3. TOJIb30BATENEH. -
TekcT : 2eKTPOHHBIH.

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

8. DnexTpoHHO-O0MOMMoTeuHas cucrema Jlans : caiir / OOO "ObC JIAHB". - Mocksa, 2011 - . -
URL: https://e.lanbook.com/ (mata oOpamenust 03.12.2021). - Pexum gocryma: uisi aBTOPHS3.
MOJIBb30BaTENEH. - 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 obecnieyeHue

HNudopmanimonHoe odecriedeHne y4eOHOTO Tpolecca MO JUCIUIUIMHE OCYIIECTBISETCS C
UCIIOJIb30BAHUEM  CJICIYIONIEr0 IMPOrpaMMHOro oOecreveHust (JIMIIEH3MOHHOTO W CBOOOHO
pacnpocTpaHsieMoro), B TOM YUCIIE OTEYECTBEHHOIO IIPOU3BOJICTBA:

Ne HaunmeHoBaHue YciaoBus gocryna
n/n
1 Microsoft Windows 13 BHYTPCHHEH CETH YHHBEpPCHUTETa (JIMIICH3MOHHBII TOTOBOD)
2 Microsoft Office 13 BHYTPCHHEH CETH YHHBEpPCHUTETa (JIMIICH3MOHHBII TOTOBOD)
3 Koncynprautllioc U3 BHYTPEHHEH CETH YHUBEPCHUTETA (JIMIIEH3MOHHBIN JIOTOBOP)
4 CI0 MOODLE 13 J1000M TOYKH, B KOTOPOU UMEETCsI TOCTYH K ceTh HTepHeT
(JTMIIEH3MOHHBIN JIOTOBOP)

6. OMCAHUE MATEPUAJIbHO-TEXHUYECKOM BA3bl, HEOEXOJIUMOM 115
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOT'O ITPOLHECCA IO JAUCIUIIJIMHE

[Tomenienust npeacTaBisAioT co00il yueOHbIe ayTUTOPUH JUIsl IPOBEICHUST YUEOHbIX 3aHATUH,
IIPEJYCMOTPEHHBIX Y4e€OHBIM IUIAaHOM U paloueil mporpaMMoill JUCLHMIUIMHBL, OCHAIllEHHbIE
000pYyJIOBaHUEM U TEXHUYECKUMH CPEIICTBAMH OOyUCHHS.

3aHATUSA JIEKIMOHHOIO THNA. Y4eOHble ayIuTOPUM JUIs 3aHATUH JICKIUOHHOIO THIA
YKOMIUIEKTOBaHbl MEOENbI0 M TEXHUYECKHMMM CpEACTBAMM OOY4YEHHUS, CHYXallUMU IS
npeicTaBieHus — ydeOHoM  umHbopmanuu  (CTallMOHapHble  WJIM  IEpeHOCHble  HaOOpBI
JIEMOHCTPAIIMOHHOTO 000PYAOBaHUS (IIPOEKTOP, SKPaH, KOMIBIOTEP/HOYTOYK), yueOHO-HATIISIHbIC
nocobus (Ipe3eHTalMKu 10 TeMaM JIeKIUil), oOecreunBarolue TEeMAaTUYECKHE WIUIIOCTPALIUY,
COOTBETCTBYIOIIME JAHHON NPOrpaMMe IUCHUIIINHBI.

3aHATHA CeMHHAPCKOro THNA. YuyeOHble ayIuTOPUU Ul 3aHATUH CEMHMHApPCKOIO THUIA
YKOMIUIEKTOBaHbl MEOENbl0 M TEXHHYECKUMH CpEJICTBaMU OOYYEeHMs, CIyXalluMH JJis
npeicTaBieHus — yueOHoW — umHbopmanuu  (CTallMOHAapHble WA  IepeHOCHble  HaOOpHI
JEMOHCTPAIIMOHHOTO 000pYy1I0BaHUsI (MPOEKTOP, IKPaH, KOMITBIOTEP/HOYTOYK).

JlaGopaTopHble paboThl (He npedycmompenst yueOHbIM NAAHOM).

IIpome:xxyTounass arrecraumsa. [ 1poBeAeHMS IPOMEXKYTOYHOW —aTTECTAllMU 110
JUCLUIUIMHE HCIIOJIB3YIOTCS KOMIIBIOTEPHBIE KIIACChl, OCHAILIEHHBIE KOMIIBIOTEPHOM TEXHUKOW C
BO3MOXXHOCTBIO TMOJKIIIOUEHUS] K ceT VHTepHeT M o0ecnedyeHueM JAO0CTyNa B AJIEKTPOHHYIO
MH(POPMALIMOHHO-00pa30BaTENbHYI0  Cpely  YHMBEpCUTEeTa  W/WiM  y4deOHble  ayJUTOpHUH,
YKOMIUIEKTOBAaHHbIE MEOENbIO U TEXHUUECKUMHU CPEJICTBAMU O0yUEHUSI.

CamocrosiTeibHasi padora. IlomemeHust Ui CaMOCTOSITENBHOW pabOThl  OCHAILlEHBI
KOMITBIOTEPHON TEXHUKOH C BO3MOKHOCTBIO MOAKIIOYEHMsI K ceTH «lHTepeHeT» M JoCTymoM K
JIEKTPOHHON  MH(pOpPMallMOHHO-00pa3oBaTeldbHON cpeae yHUBepcuTera. Jlias  opraHuzanuu
CaMOCTOSATEIbHON PabOThl 00yUYaIOIIHUXCS UCTIOTB3YIOTCS:

KOMIIBIOTEPHBIE KJIaCChl YHUBEPCUTETA;

O6ubmoTeka (Meauasai), UMEIoIas MecTa s 00yJaroIuXcs, OCHAIIICHHBIE KOMITbIOTEpaMH
C IOCTYTIOM K 0a3aM JlaHHBIX U ceTu MHTepHer.

JyiekTpoHHass uHGopMaNMOHHO-00pa3oBaTeibHass cpeaa yHuBepcutera (QUOC).
Kaxnplii oOydwaromuiics B TeueHHEe BcCero mepuoja oOydeHHMs oOecledeH WHIUBUAYaTIbHBIM
HEOTPaHUYEHHBIM  JIOCTYIIOM K  JJIEKTPOHHOW  HMH(OpPMalMOHHO-00pa3oBaTeNbHONH  cpene
yauBepcuteta (DMOC) http://sdo.tolgas.ru/ u3 nr000#t TOYKH, B KOTOpOH HMeeTcs IOCTYN K
MH(OPMALIMOHHO-TEIEKOMMYHUKAIMOHHON ceTu "MHTepHeT", Kak Ha TEPPUTOPUU YHHUBEPCHUTETA,
TaK U BHE €€.

OUOC ynuBepcuteTa 00€CIeynBaeT:
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JOCTYNl K y4yeOHBIM IUIaHaM, pabodyuMM MporpamMmaMm AMCHUUIUIMH (MOJYJel), mporpamMmam
MPAKTUK, OJJICKTPOHHBIM Yy4e€OHBIM H3JaHUSAM M DJIEKTPOHHBIM 0Opa30BaTENbHBIM pecypcam,
yKa3aHHBIM B pabouuX MporpamMMax JTUCHMILIMH (MOAYJEH ), MpOrpaMMax MPaKTHK;

(dbopMupOBaHUE IEKTPOHHOTO MOPTHOINO 00YUAIOIIErocs, B TOM YHCIIE COXPaHEHHE ero padoT
U OLIEHOK 32 3TH padOTHI.

B cnywae peanuzanuu 00pazoBaTeNbHONM MpOrpaMMbl C MPUMEHEHUEM D3JIEKTPOHHOTO
00y4YeHHs, TUCTAaHIIMOHHBIX 00pazoBaTenbHbIX TexHOMorui DMOC nomnoiHUTENsHO 00eCTIeYNBAET:

dukcanuoo xoxa oOpa3oBaTEIBLHOrO MpOLECca, PE3yIbTAaTOB MPOMEXKYTOYHOWM aTTecTalluu U
PE3yJIbTaTOB OCBOEHMS 00pa30BaTEIbHON IPOIPAMMBI;

IpOBeJICHNE Y4YeOHBIX 3aHSATUH, NPOLEAYp OLEHKH pe3ylbTaToB OOYYEHHUs, pealn3alus
KOTOpPBIX  MPEAYCMOTpEHa € INPUMEHEHHUEM JJIEKTPOHHOIO  OOYy4YEeHMs, JAMCTAaHLMOHHBIX
00pa3oBaTeNbHbIX TEXHOJIOTUH;

B3aUMO/ICHCTBHE MEX]ly YIaCTHUKAMH 00pa30BaTEeIbHOIO MPOIecca, B TOM YUCIE CHHXPOHHOE
1 (WJIM) aCHHXPOHHOE B3aMMOJICUCTBHS TTOCpeicTBOM ceTu "MHTepHeT".

7. OCOBEHHOCTHU  OPIrAHM3AIMHU OBYYEHUA [JdA JHALO C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 310POBbsA 1 UHBAJIMIOB

IIpu HeoOxomumocTH pabodvas HporpaMMa JUCLUILUIMHBI MOXKET OBITh aJanTHpOBaHa Jis
obecriedeHrs: 00pa30BaTENBFHOTO NPOIECCa MHBAIHMIIOB U JIUI[ C OTPAHUYCHHBIMU BO3MOKHOCTSIMU
3JI0pOBbsI, B TOM YMCJIE JJIS JUCTAaHIMOHHOIO 00ydeHus. s aToro Tpedyercs 3asBICHUE CTYJEHTa
(ero 3aKOHHOTO TIPEACTAaBUTENS) W 3AKIFOUYEHHE ICHUXOJIOTO-MEANKO-TIEarOTHYeCKOH KOMHUCCHH
(IIMIIK).

B cnyyae HeoOXoauMOCTH, 00y4YarOIIUMCS U3 YHCIa JIUI] C OrPaHMYEHHBIMH BO3MOXHOCTSIMU
310pOBbsl  (IIO 3asABJICHMIO OOydaromierocs) a Juisi HMHBAIMIOB TakXe B COOTBETCTBUU C
WHAWBUIYAIBHOW MpOrpaMMoil peaOWiIMTanuy WHBAIWAIA, MOTYT TPEIJIaraThCs CIEIYIOIne
BapUaHThl BOCTIPUATHA y4yeOHON MH(OpPMAIMM C y4eTOM UX HMHIUBHIYaJIbHBIX NCUXO(PU3UUYECKUX
0cOOEHHOCTEH, B TOM 4YHCJIE€ C NPUMEHEHHWEM »JJIEKTPOHHOTO OOY4YeHHsS M AMCTAHIIMOHHBIX
TEXHOJIOTHIA:

- JUTSL JIUI] C HApYyIICHUSAMHU 3pEHHs: B MedaTHOW (hopMe yBeITHMUEeHHBIM MpUPTOM; B popme
JIEKTPOHHOTO JIOKyMEHTa; B opme ayauodaiiia (mepeBoa yuyeOHbIX MaTepualnoB B ayauodopmar);
B TiedyaTHOH ¢opme Ha s3bIke bpaiing; WHAMBHIyalbHbIE KOHCYJIBTAlMH C IPHBICYCHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHIMBUAYAIbHbIC 331aHUS M KOHCYJIbTAIUH.

- JUISl JIML ¢ HapYIIEHUSMHU cyxa: B IedaTHoi ¢opMme; B popme 3IEKTPOHHOTO JOKYMEHTA,
BUJeOMAaTEepHalIbl €  CyOTUTpaMH; HWHAWBUAYaJIbHblE  KOHCYJIbTAlMM C  IPHUBICYEHUEM
CYpIIOTIEpEBOUNKA; MHINBUAYAIbHBIC 33JaHUSI M KOHCYITBTAIUH.

- JUIs JIMLl C HapYLICHUSIMHU ONOPHO-ABUraTeNbHOIO afmapara: B eyaTHoi ¢gopme; B Gopme
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 moOKa3aTejeii W KpPUTEepHEB OIEHMBAHUS KOMIETEHIUA Ha
Pa3JIMYHBIX 3Tanax ux GopMHPOBaAHNS, ONIMCAHNE LKA OLleHUBAHUS

Jis OLleHKM 3HAaHWM, yMEHUH, HaBBIKOB M YPOBHS C(POPMHUPOBAHHOCTH KOMIETEHIMH IO
JUCLUIUIMHE TPUMEHsIETCsl OaIbHO-PEUTHUHIOBasi CHUCTEMa KOHTPOJS M OLEHKH YCIEBaeMOCTH
CTYIEHTOB. B OCHOBY OallIbHO-PEUTHHIOBON CHCTEMBI MOJIOXKEHBI NPUHIUIBI, B COOTBETCTBUM C
KOTOpbIMH (hOpMHUpOBaHHE DPEHTHUHra CTYJEHTAa OCYLIECTBISAETCS B XOJA€ TEKYIIEro KOHTPOJI
ycreBaeMocTH. MakcuManbHOoe KonrnuecTBo 6amioB B cemectpe — 100.

IIkaja oneHKH pe3yJabTaTOB OCBOEHUS IMCHUILJIMHBI, CPOPMUPOBAHHOCTH Pe3yJbTATOB

o0yueHust
®opma npoBeAeHHs IIxaJjbl OleHKH YPOBHS
TMPOMEKYTOYHOM copmMupoBaHHOCTH IxaJja oeHKH YPOBHSI 0CBOECHMS THCIUIIHHBI
aTTecTaluu pe3yabTaTOB 00y4eHusl
YpoBHeBast 100 G6anpHas 100 GanpHas 5-0anmnpHas mKana, HenudpepeHi
HIKaja OLEHKH mkana, % mkana, % ¢ dhepeHIpoBaHHas MpPOBaHHAs
KOMITETCHITHIA OLIeHKa/0aut OIICHKA
IK3ameH JIOTIOPOT'OBBIN Huxe 61 Huxe 61 «HEYJIOBIICTBOPHUTEIBHOY / 2 HE 3aYTEHO
Il“‘?‘l’epeﬂlmp‘ma““blﬁ HOPOTOBBII 61-85,9 61-69,9 «YJIOBJIETBOPUTEIBHOY / 3 3aYTEHO
3auer 70-85,9 «xopomuoy / 4 3a4TEHO
TIOBBIIICHHBIH 86-100 86-100 «OTIIMIHOY / 5 3a4TCHO

Ilo umozam mexyweil ycnesaemMocmu CMyOeHmy Modicenm Oblmb GblCMABIEHA OYEHKA NO
NPOMENCYMOYHOU ammecmayuy 6 COOMEEeMCcmeul 3a HAOPaAHHbIMU 34 cemecmp Oaniamu (no
HakonumenbHoMy peumuney). Cmyoenmam, HAOPAGWUM 6 XO0€ MEKYUe20 KOHMPOJS YCnesaemMocmu
no oucyunaune om 61 0o 100 6annos u evinoIHUSWUM BCe 00S3aMeENbHBIE UObL 3ANTAHUPOBAHHBIX
VUEOHbIX 3aHAMUL, NO PEUEHUI0 NPenooasameisi 6e3 NPOXOACOEHUsL NPOMENCYMOUHOU ammecmayuu
BbICMABNIAENCS OYEHKA 8 COOMBEMCMBUL CO WKANOU OYEHKU Pe3yIbMAamos 0C80eHUs. OUCYUNTUHBL.

Pe3ynomam o00yuenua cuumaemcsa c@opmuposannvim (NOGbIUIEHHBLIL YPOBEHDb), eClu
meopemuueckoe co0epiHcanue Kypca 0C80eHO NOJHOCMbIO, NPU YCIMHBIX COOece008aHUiX CMYyOeHm
ucuepnvigaouje, NOCie008AMENIbHO, YEMKO U JOSUHEeCKU CMPOUHO U3Ndeaem YYeOHbll Mamepuai,
CB0O00HO cnpasisemcsi € 3aA0a4amiu, BONPOCAMU U OpYeUMU BUOAMU 3A0AHULL, MPeOVIOUUX
NPUMEHEHUs. 3HAHULL, UCNONb3Yen 8 omeeme OONOTHUMENbHbIL MAMEPUaL; 6ce NpedyCMOMPEHHbLE
paboueti yueOHOU NPOSPAMMOU 3A0AHUS  BbINOJIHEHbL 6 COOMBEMCMEUU C YCHAHOBIEHHbIMU
mpebosanusMy, CmyoOeHm CnocoOeH aHATUUPOBAMb NOJYHYEHHble pPe3VIbMamvl, NpOoseIsien
CAMOCMOSAMENbHOCIb NPU BLINOTHEHUU 3A0AHULL, KA4eCmB0 UX GbINOJIHEHUSI OYEeHEeHO YUCTIOM 0al08
om 86 0o 100, yumo coomeemcmeayem NOBLIUEHHOMY YPOBHIO CHOPMUPOSAHHOCIIU DPe3VIbMAMO8
00yueHusl.

Pezynomam o0yuenus cuumaemcsa c@opmuposannvim (nOpo2oewvlii ypoéeHs), eciu
meopemuyeckoe Co0epAHcanHue Kypca 0C80eHO NOJHOCMbIO, NPU YCIMHbIX COOECe008aHUiX CMYyOeHm
nocne008amenvHo, 4emKo U J02UYecKu CMpPOUHO u3iazaem y4ueOHbll Mamepuai, Cnpasisiemcs
3a0auamu, BONpoOcamMu U OpyeuUMU BUOaMU 3a0aHull, MPeoVIOWUX NPUMEHEHUs 3HAHUL, 6ce
npeoycmompenHvle paboueli yueOHOU NpocpamMmol 3a0anus 6blNOJHEHbl 8 COOMBEMCMEUU C
VCMAHOBNIEHHBIMU MPeOOBAHUAMU, CIYOEHmM CHOCOOEH aHANU3UPOBAMb NOJYYEHHbIE pPe3YIbmambl;
nposenaem CAMOCMOAMENbHOCIb NPU GbINOIHEHUU 3A0AHUU, KA4eCmeo UX BblNOJHEHUS OYEeHEeHO
yucnom 6annog om 61 oo 85,9, umo coomseemcmseyem noOpo2OBOMY YPOBHIO CGHOPMUPOBAHHOCMU
pe3yipmamos 00yueHus.

Pe3ynomam odyuenun cuumaemca Hec@hopmMuposanHvIM, eciy cmyoenm npu GblNOJIHEHUU
3a0anutl He O0eMOHCMpUpPYem 3HAHULL Y4eOH020 mamepuand, 0onycKkaem OWUOKU, HeYBEPeHHO, C
OonbUUMU  3aMPYOHEHUAMU  BbINONHAECM 3A0AHUS, He OeMOHCMpUpyem HeoOX00UMbIX YMeHU,
Kayecmeo 8bINOJIHEHHbIX 3A0AHULl He COOMBEMCMBYenm YCMAHOGIEeHHLIM MPeDOBAHUAM, KA4eCmBE0 Ux
8bINOIHEHUSL OYEHEHO YUCTIOM 6ann06 Hudice 61, umo coomeemcemayem 00nopo2o8oMy YPOBHIO.
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@opMBbI TeKyHIEro KOHTPOJIS YCIeBaeMOCTH (TEXHOJIOTHYecKasi KapTa sl CTYJAeHTOB 0YHOit
¢opmbl 00yueHms1)

DopMBbI TEKYLIEr0 KOHTPOJIS Konunuectso KomunuecTBo 6amios 3a 1 Makc. BO3M. KOJI-BO
KOHTPOJIBHBIX TOYEK KOHTp. TOUKY 6aioB
1 cemecTp
Pemenne 3a1a4y Ha MPaKTUUECKUX 3aHATUAX 24 1 24
JlomaiiHue WHAMBUAYAIbHBIE 3aJaHUS 3 15 45
KoHcnekT aekuuid. 12 1 12
CocraBiieHue ClIpaBOYHUKOB 3 3 9
TBopueckuil pedTuHr (ydactue B 1 10 10
KOH(EPEHIMSIX, OTUMIIHATIAX U T.IL.)
HUtoro 100 6ass10B
2 cemecTp
Pemenue 3a1a4y Ha MPaKTUUECKUX 3aHATUAX 24 1 24
JlomaiiHue WHAMBUAYAIbHBIE 3aJaHUS 4 10 40
KoHcnekT aeKuumid. 12 1 12
CocTaBiieHHe CIPaBOYHUKOB 4 3 12
TBopueckuii peTHHT (ydacTue B 1 12 12
KOH(EPEHIMSIX, OTUMIIHAIAX H T.IL.)
Hroro 100 6ass10B
3 cemecTp
Penrenue 3a/1a4 Ha MPaKTHYECKUX 3aHATUAX 24 1 24
JloMamHue MHAMBUAYaJIbHBIC 3a0aHUS 3 15 45
KoHcnekT aeKuuid. 12 1 12
CocTaBjIeHUE CIIPABOYHUKOB 3 3 9
TBopueckuii peTHHT (ydacTue B 1 10 10
KOH(pEPEHIMSIX, OTUMIINAIAX H T.IL.)
Hroro 100 6ass10B

@®opMbl U KPUTEPHH TEKYLIEr0 KOHTPOJIS YCIIEBAeMOCTH (TEXHOJIOTHYECKAsi KapTa JJIsl CTY/AeHTOB
3204HOI opMBbI 00yUEeHHUST)

®DopMBbI TEKYIIEro KOHTPOJIsI KommaecTtro KommuectBo 6amioB 3a 1 Makc. BO3M. KOJ-BO
KOHTPOJIbHBIX TOYEK KOHTp. TOUKY 0aymToB
1 cemecTp
KonrposbHas pabota 1 60 60
Tectuposanue mo temam 1,2,3 1 40 40
100 6ans10B
2 cemecTp
KonrposnbHas padborta 1 60 60
TectupoBanue no Temam 4-7 1 40 40
100 6ans10B
3 cemecTp
KonrposbHas pabota 1 60 60
TecrupoBanue 1o temam 8-10 1 40 40
100 6ans10B

Cucrema OLCHUBAHUA IIPCACTABIICHA B 3JICKTPOHHOM y‘-IC6HOM Kypc€ MmO AUCHUIIINHEC

http://sdo.tolgas.ru/.
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8.2 TumnoBble KOHTPOJIbLHBbIE 3aaaHusi WiH uHble MaTepuajnl Aass TEKYIIEI'O
KOHTPOJIA YCIHEBAEMOCTHU

8.2.1 TunoBsble 3a/1aHUs K NPAKTHYECKUM 3aHATHAM H MJIAHBI MPOBEIEHNUS MPAKTHYECKUX
3aHATHH

1 cemecTp

IIpakTnyeckoe 3ansaTue Nel.

1. Boruucnenue npenenoB QyHKIUN

2. CocraBieHue CripaBOYHOTO MaTepuaa
3. Pemenue 3anau

IIpakTnyeckoe 3ansaTue Ne2.
1. OcHoBHEIe Bu Bl Heonpeenennocteil 0-00;17; 0° u ux packpeiTHe

2. CocraBiieHHE CIIPaBOYHOTO MaTepHasa
3. Peuenue 3agau

IIpakTuyeckoe 3ansaTHe Ne3.

1. HaxoxeHue Mpou3BOJIHBIX 3JIEMEHTAPHBIX (PYHKIIUH
2. CocraBJieHHE CIIPAaBOYHOTO MaTepHasa

3. Pemenue 3amau

IIpakTnueckoe 3ansaTue Ne4.
1. HaxoseHue mpou3BOJHBIX CIOKHBIX (PYHKITUN
2. CocTaBJieHHE CIIPaBOYHOTO MaTepraia

3. Pemrenue 3agau

IIpakTnuyeckoe 3ansitue Neb.
1. HemocpencTBeHHOE HHTETPHPOBAHNE B HEOTIPEICTICHHOM HHTETpaje
2. CocraBieHue CIpaBOYHOTO MaTepuaa

3. Pemrenue 3agau

IIpakTHuyeckoe 3ansitue Ne6.
1. Brruucneunune HEOMPCACIICHHLIX HHTCIPAJIOB METOJJ0M 3aMCHBI IICPEMCHHBIX
2. CocraBieHue CIpaBOYHOTO MaTepuaa

3. Pemrenue 3amgau

IIpakTuyeckoe 3ansaTue Ne7/.

1. TuddepenmanbHoe 1 UHTErpaibHOE UCUHCIEHUE PYHKIIMKA OJHOM MepeMeHHON
2. CocTtaBiieHre CIIPaBOYHOTO MaTepuaia

3. Peumrenue 3amgau

4. KoHcynpTarus 1o JoMairHeMy UHAUBUAYAIbHOMY 3a/IaHUIO

IIpakTunyeckoe 3ansitue 8.

1. Matpuiist

2. JleiicTBUS HaJ MaTpUIIAMU

3. CocTtaBiieHre CpaBOYHOTO MaTepuaia

4., Pemrenne 3amau
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IIpakTuyeckoe 3ansitue 9.
1. Berunciienne onpeaenurenci
2. CocraBJieHHE CIIPaBOYHOTO MaTepHasa

3. Pemenue 3amay

IIpakTuyeckoe 3ansTue 10.

1. Obparnas matpuna

2. Haxoxxnenne oOpaTHON MaTPHIIBI

3. CocraBiieHHE CIIPaBOYHOTO MaTepHasa

4. Pemenune 3amau

IIpakTnyeckoe 3ansaTue 11.

1. Cucrembl TMHEHHBIX YpaBHECHUH

2. Pemienne 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 MaTepuaa

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



24

IIpakTnyeckoe 3ansiTue 18.

1. Pemienue 3a1a4 Ha IPSIMYIO JIMHHUIO HA TIOCKOCTH
2. CocraBiieHHE CIIPAaBOYHOTO MaTepHalia

3. Pemenune 3amay

IIpakTHyeckoe 3ansaTue 19.

1. KpuBsie BTOporo nopsjaka

2. CocraBiieHHE CIIPAaBOYHOTO MaTepHalia
3. Pemenune 3amay

IIpakTuyeckoe 3ansTue 20.

1. AnanuTudeckas reoMeTpus Ha IIIOCKOCTH
2. CocraBiieHHE CIIPAaBOYHOTO MaTepHaia

3. Pemenune 3amay

IIpakTHyeckoe 3ansTe 21.

1. Ilpsamas B mpocTpaHCTBE

2. CocraBiieHHE CIIPABOYHOTO MaTepHaia
3. Pemenune 3amau

IIpakTHYeckoe 3ansATHE 22.

1. TInockocTh B IPOCTPAHCTBE

2. CocraBieHue CpaBOYHOr0 MaTepuasa
3. Pemenue 3amau

IIpakTHyeckoe 3ansTHE 23.

1. ITocTpoeHne MOBEPXHOCTEN BTOPOTO NOPsIIKA

2. CocraBieHue CIIpaBOYHOTO MaTepraa

3. Pemrenue 3amgau

4. KoHCynbTalys 1o JOMaIIHEMY WHAWBUYAIbHOMY 3a/1aHUI0

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

2 cemecTp

IpakTuyeckoe 3ansaTue Nel.

1. KowmiuiekcHble yncia

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

IIpakTnuyeckoe 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 onpeaenéHHpIX HHTErpaioB 1o 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 3ansaTHe Neb.
1. Boruncienue HecOOCTBEHHBIX HHTETPaJoB 1-ro u 2-ro poja

2. CocraBJIeHHE CIIPAaBOYHOTO MaTepHasa
3. Pemenue 3amau

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

2. CocraBieHHe CIIpaBOYHOI0 MaTepuasa

3. Pemenue 3amay
4. KoHcynbTalys Mo JOMAIIHEMY HHIUBUAYAILHOMY 3aIaHUI0

IIpakTnuyeckoe 3ansitue 8.
1. OmpeneneHHbIi HHTErpal U €0 MPUI0KEHUS

2. CocTtaBieHre CIIpaBOYHOTO MaTepuaia
3. Pemrenue 3amgau

IIpakTuyeckoe 3ansitue 9.

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

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 nuHEWHBIX AU PEepeHInaIbHbIX YPAaBHEHHUH MTEPBOTO MOPSIKa
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 CIpaBOYHOTO MaTepuasa

3. Pemenue 3amau

IIpakTnyeckoe 3ansaTHe 15.

1. Jluneiinpie HEOTHOPOAHBIE AH(PepeHINATBHBIC YPaBHEHUS 2 TIOPSIKA C TOCTOSTHHBIMH
KO3 UITMEeHTAMH

2. CocraBieHue ClipaBOYHOI'0 MaTepuania

3. Pemenune 3amay

IIpakTHyeckoe 3ansTue 16.

1. JluneiiHbie HEOTHOPOAHBIC T 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 cucteMsl AudQepeHInanbHbIX YpaBHEHUH

2. CocraBieHH€ CIIPaBOYHOTO MaTepHala
3. Pemenmne 3amau

IpakTuyeckoe 3ansiTue 19.
1. Pemenue oTHOPOAHBIX cucTeM au(depeHINalbHBIX YPaBHEHUH C TOCTOSHHBIMU
Koa(dumeHTaMu

2. CocraBiieHH€e CIIPaBOYHOTO MaTepHala
3. Pemenne 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. CocraBieHue CpaBOYHOI0 MaTepuaia
3. Pemenue 3anau

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

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

3 cemecTp

IIpakTnyeckoe 3ansaTue Nel.

1. Crennbie psiabl

2. CocraBJieHHE CIIPaBOYHOTO MaTepraia

3. Pemenue 3amau

IMpakTuyeckoe 3ansaTHe Ne2.

1. MccnenoBaHue Ha CXOJUMOCTb CTEIIEHHBIX PSIOB
2. CocTaBieHHe CIPaBOYHOTO MaTepHaia

3. Pemenue 3amau

IMpakTuyeckoe 3ansaTHe Ne3.
1. Pagsr Teitnopa u Maknopena
2. CocTtaBiieHre CIIpaBOYHOTO MaTepuaia

3. Pemenue 3amau

IpakTuyeckoe 3ansaTue Ned.

1. [MpubnmxeHHOEe BEIYHUCICHNE 3HAYCHU (PYHKITUH U OTPeIeIEHHBIX HHTETPAJIOB C TTIOMOIIBIO
PAIOB

2. CocTaBJieHHE CIIPaBOYHOTO MaTepraia

3. Pemrenue 3agau
IIpakTnyeckoe 3ansaTHe Ned.
1. Paznoxenue B psag Oypre nepuognueckux GyHKIUN

2. CocTaBJieHHE CIIPaBOYHOTO MaTepraia
3. Peumrenue 3agau
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IIpakTuyeckoe 3ansiTue Ne6.
1. YactHble mpou3BOgHBIE (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. CocraBiieHre CIIpaBOYHOI'O 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. Pemenue 3amay
4. KoHcynbTalys Mo JOMAIIHEMY HHINBUAYAILHOMY 3aIaHUIO

IIpakTnuyeckoe 3ansiTue 11.
1. HauGonbiiee n HauMeHbllee 3HaueHHe (QYHKIMHA ABYX MEpeMEHHBIX

2. CocraBJieHHE CIIPaBOYHOTO MaTepraia
3. Pemenue 3amay

IIpakTnuyeckoe 3ansiTue 12.
1. Meron muoxwuTeneit Jlarpamxa

2. CocraBieHHe CIIpaBOYHOTO MaTepuana
3. Pemenue 3amau

IpakTnyeckoe 3ansiTue 13.
1. Meron HaMMEHBIINX KBaPaTOB
2. CocTaBieHHME CIIPAaBOYHOTO MaTepuasa

3.Pemtennie 3amau

IIpakTnyeckoe 3ansTue 14.

1. IuddepenunanbHoe ucuruciaeHne pyHKINI HECKOIbKUX MEPEMEHHBIX
2. CocraBiieHHE CITPaBOYHOTO MaTepraia

3. Pemrenue 3agau

IIpakTnuyeckoe 3ansiTue 15.

1. Beruucienue JBOMHOTO MHTErpaia B AEKApPTOBBIX KOOPJIUHATAX
2. CocraBiieHH€e CIIPaBOYHOTO MaTepHala

3. Pemenue 3anau
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IIpakTnyeckoe 3ansaTHe 16.

1. BrrunciieHne IBOWHOTO WHTErpajia B JIEKapTOBLIX KoopArHaTax. Mi3MeHeHue mopsiaka
WHTErpUPOBaHUI

2. CocraBieHue CpaBOYHOr0 MaTepuaia

3. Pemenue 3amau

IIpakTuyeckoe 3ansitue 17.

1. Brruucnenue 1BOWHOIO 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. CocraBiieHHE CIPABOYHOTO MaTepraia
3. Pemenune 3amau
4. KoHcynpTamus 1o JOManiHeMy HHIUBUIYATLHOMY 33JaHUIO

IIpakTnueckoe 3ansaTue 20.
1. BeluucneHnue KpUBOJIMHEHHBIX UHTETPAJIOB

2. CocraBiIeHHE CIIPAaBOYHOTO MaTepHalia
3. Pemrenue 3agau

IIpakTnueckoe 3ansaTue 21.

1. MuTerpan no 3aMKHyTOMY KOHTYpY. @opmyina ['puna
2. CocraBieHue CIIpaBOYHOTO MaTepraa

3. Pemenue 3anau

IIpakTnuyeckoe 3ansiTue 22.

1. Beruncienue TpOMHOTIO MHTErpajia B JEKAPTOBBIX KOOPAUHATAX.

2. CocraBiieHU€e CIIPAaBOYHOI0 MaTepuaa

3. Pemrenue 3agau

IIpakTHnuyeckoe 3ansiTue 23.

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

3. Pemenue 3agau

IMpakTuyeckoe 3ansaTHe 24,
1. Pemenue 3agau
2. TlonBeneHne UTOTOB ceMecTpa
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TunoBble 3aa4M IS pellleHUs] HA MPAKTHYECKUX 3aHATUAX U BHINOJIHEHHUS JOMAIIHUX
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 CIHCKE TPYIIIIbI

..mn+k m .
a) lim =—, 6) limx® +kx =m? +km;

o kn+1  k x—>m

. mx® +kx+3 . x2—k? o X2 = m+k x+mk
B) iMm—————; 1) lim——; ) lim TR
x>» kx= — X +10 x->m X< —m x>k x* —k

2 3 +4x° —x-2

15V1+x

3aganue 2. BoruncnuTe npou3BOAHYIO Y =

3aganue 3. BeruncauTe MHTETpasibl
[MTapametp k 3amaercs mpenojaBarenieM u3 3HadeHui 4,9, 16,25.

ITapameTp M — HOMED B CIIMCKE.

dx xdx
L S Ao

dx dx
> I(X+mj > J‘\/kx2+m
3. J.(<x+mfdx 9. j'%
x> —m
4, jsin(nx+k§x 10. J.kxzd)im
5. Ikx):djm 11. jcos(nx—kﬁx

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

0) pa3JIoKUB €ro 110 IEMEHTaM |— I'o CTOJIOA; 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; ) A"
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2 -1 -3 2 -1 2
-3 4 2 1 2 1

3ananue 3. Pemnth cucteMy JTMHEHHBIX YpPaBHEHUI:
a) o popmynam Kpamepa; 6) MaTpUIHBIM METOJIOM
2X + X, +3%X;=7
2% + 3%, + X, =1
3X +2X,+ X; =6
3ananme 4. Pemiuth cucTemMy JIMHEHHBIX YpaBHEHU MeToa0M ["aycca

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

Tema: BekTopHas ajire6pa U aHAJIUTHYECKAs TeOMeTPUs
1. Hausr Toukn A(l;2;5), B(0; 3;2), C(-2;2;-1), D(1,-5;0).Tpedyercs:
a) HaiiTH MOJY/Ib M HAIIPABIIAIOLINE KOCHHYCHI BeKTopa AB |
0) yroi Mexmy AB u CD;
B) HaiiTu mpoeKuMIo BekTopa AB Ha BexkTop CD.
2. Bepmmnsl nmupamuasl Haxonstcs B Toukax  A(7; -1; 3),B(6; 5; -2),C(3; 5; 0),D(-1; 4; 1).
TpeOyeTcst BEIYKCIHTS:
a) uiomaap rpann ACD ;

0) o0bem mupamMuasl Vg -
3. Jlans! Bepmabl Tpeyronsauka ABC: A -24 . B 3,1, C 10,7 . Haiiru:

a) ypaBHeHHe cTOpoHbl AB ; 6) ypaBHeHue BoicoTl CH ; B) ypaBHeHue meauansl AM ;
I) ypaBHeHHUe MpsAMOoii, mpoxosiei uepes sepumny C napamnensno cropone AB;

1) paccrosuue ot Toukn C 1o mpsmoii AB.

4. Nansr Touxu A 3,1,4 A, -1,6,1 \A, -1,16 A, 0,4,-1 :

a) ypaBHeHHe miockoctd A A, A, . IlocTponTs 3Ty MIOCKOCTB.

—_—

6) wIockoCTH, poxosieil yepes Touky A, mepmenmukymspHo A A,

5. HOCTpOI/ITL KPHUBBIC BTOPOTO IMMOPAJAKA 11O 3aJTaHHBIM YPAaBHCHUAM.
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2 2 x—1° y+22
a) X+3 + y-2 =9 6) + =1
49 16
1?2 x-2°
B) y;S T =1 )y’ =-

Tema: OnpeneeHHbIH HHTErPaJl

[TapameTp M 3amaercs npenojaaBareiaeM U3 3HaueHui 1,2,3.

[Tapametp Kk - HOMep B CITUCKE.

1. Breraucnutb OIIpCACIICHHBIC HHTCI'PAJIbI.

kz 1 k
. 417
j'smm+1 X -Cc0S XdX ;

L/k+mx. ; ’ !4 W

m+1 . 2 X+Mm m+1 dX
X k+1 " dx; dx ; .
{ OJmX+k J1+\/kx+1

2. Haiitu momans GUrypel OrpaHu4eHHON JTMHUSMH.

2.1 y=x2—mx, y=kx—mk.

22.y=e™ x=-m, x=m, y=0.

3. Haiitu nnuHy nyru: y:kxz, X=m, X=m+1.

4. BeruucnuTh UHTETpall. YKa3aTh CXOAUTCS JIM HECOOCTBEHHBINH MHTETpaJl.

<3} dX . 9] « - -m . . k+m dX - +m xdx
I[—mx2+kx’ rTJ:k+1 dx ; _£ekdx, J—xz—kz’ ;;[ .

Tema: Indpepenuuaibubie ypaBHEHU

Pemmts nuddepennmanbubie ypaBHEHUS

1.cos’xdy= y+1 °dx 2. xy'=1, yO0 =0
3. 2y,24+5_y 4. y’+X:x2
X X
5.y —y=xy? 1
Y -y=xy 6 yroL
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7. 1+ Y+ y 2+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=Xx 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 y*-¢e~* 2. z=arcsin/xy 3. z=arctg x*+y?
3apaua 2. Haiitu nonneiii quddepennnan cienyromux GyHKIUd

1 7= 2. z=ctg X+Yy 3. z=tg x/y

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

2 2 2
x26u+2xyau +yzau:0, u=JY
X

X2 oxdy oy

3anaua 4. Haiiti ypaBHeHHs KacaTelbHON MIIOCKOCTH M HOPMAJIU K 3a[aHHOM TIOBEPXHOCTH O B

TOYKE

S:2xP —y*+7°-6x+2y+6=0, A1-11

3apauva 5. Jlana pynkmus U =U X,y,z utoukn M;,M, . Beraucnnts:

1. IIpon3BoHyt0 3TOH QyHKIMK B Touke M, 1Mo HampaBiieHHIO BEKTOpa W ;
2. m Y €ro MOJIYJIb.
U = x*y + y°z + 7%, M, 1,-1,2 ,M, 3,4,-1
3agaua 6. MccnenoBats Ha SKCTPEMyM CIEAYIONINE PYHKIIMH

7=y X —2y? —x +14y
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Tema: MHTErpasibHOE HCUHCIEHHE (PYHKIUI HECKOJIBKHX epeMEeHHbIX

3agaua 1. IlpencraBuTh JBOMHOW HWHTErpai ”f X,y dxdy B BuIe HOBTOPHOrO HMHTErpajia C
D

BHEIIHUM MHTETPUPOBAHMEM MO X M BHEIIHUM HHTETpUpPOBaHHEM 10 Y, eciu obiacte D 3amana

yKa3aHHBIMH JHHUAMU. Dy =+/4— X2, y= J&, x>0.

3anaya 2. BpuuciIuTh HHTErpaIbl:

3 X

a)jdxj X2 +y dy 6)Jl;_|‘dedy,eCHH D:y=7/x; y=2; x=0
0 X2

B)” X+2y dxdy ,eciu D:y=%x; y=x F)J'J'x_z ydxdy , eciu D:y:x’y:%X,Xzz
D D

3agava 3. Beruncanth ABOWHOW MHTETPAIL, UCIIONIB3YS MOJISAPHBIE KOOPIMHATHI.

2
1 1-x 1_ X2 _ y2
Ay
0 5 V1I+XxX +y
3agaua 4. BeruuciuTh II0IIa1b II0CKOM o0macti D, orpaHWYeHHON 3aJaHHBIMU JIMHUASIMU
D:y? =4x,x+y=3,y>0

TunmoBbIe TeCTOBBIE 3aIaHUA 10 TEMaM

Tunossble 3a1aHUA 1JI KOHTPOJIbHOM PadoThI

1 cemecTp
3ananme 1. Haiitu npenens GpyHKIMu:

2 2_
3x* +5x 4 &) lim 2><2 9X+9_
x=>3 X° —5X+6

a) lim——
x> 2X° —X+1

3aganme 2. Haiiqute npou3BoaHbIe y; CIIEAYIOMINX (QYHKIUI:

a) y=x7+ﬂ+i 6) y=+1-x
X X
4x+1 2% +x+1
B) y=ctg r V=
8 )Y x> —x+1
3aganne 3. Borunciauth MHTETPAIbL:
a) I(ZXS +COSX+€/X_2—£+ 21 jdx 6) I5_3X 7dX B) j‘e5x+4dx
X X°+9

3ananue 4. J{ans matpunsl 4, B u C . Bemonauts aeiictaus: 1) 5AA" +3E; 2) 4CA-3B,
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-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

3apanue 5. Jann matpuusl A, B, C. Haiitu onpenenuremu: 1) |A|; 2) ‘BT‘; 3) |C| IBYMSI

crioco6amu (TI0 MpaBMIly TPEYTOJIbHUKA U PA3I0KEHUEM I10 2-My CTOJIOILY), €CIH:

3 8 1 6 3 2 3 9
Az[z 5), B=(2 8 -3|,C=|1 -2 7
3 1 -5 4 5 1

Banaﬂne 6 . Pemuts CUCTCMY JIMHEMHBIX ypaBHeHI/Iﬁ . a) I10 Q)OpMYJ'IaM KpaMepa; 6) MaTpUYHbBIM
2X + X, +3X; =7

metozom: § 2X; +3X, + Xg =1
3X, +2X, + X;=6

3aganue 7. [lo koopauHaram touek 4, B u C [id yKa3aHHBIX BEKTOPOB HaWTH: a) MOAYNIb a; 0)

CKaJIIpHOE MIPOM3BeieHHe BekTopoB A u D ; B) mpoekiuio Bektopa ¢ Ha Bektop d

A463, B 526, C 4-4-3, a=4CB-AC, b=AB, ¢c=CB d=AC

3aganue 8. Jlans Bexktopsl @,0 u C. Heo6X0auMo: a) BEIYMCIUTE CMEMIAHHOE MPOU3BEIEHHE TPEX
BEKTOPOB; 0) HAalTU MOJYJb BEKTOPHOTO NMPOU3BEACHHUS; B) BBIUUCIUTH CKAJSPHOE MPOU3BEICHUE
JIBYX BEKTOPOB; TI') IMPOBEPHUTH, OYyAyT JM KOJUIMHEAPHbI WM OPTOTOHAJbHBI JIBa BEKTOpa; [)

MIPOBEPUTH, OYIYT JIM KOMILJIAaHAPHBI TPH BEKTOPA.
a=2i-3j+k, b=j+4k, c=5i+2j-3k; a)a,3b,c; 6)3a2c; &)b—4c;
2)a,c; 0)a,2b,3c.

3aganue 9. BepmuHbl MUpaMuabl HAXOAATCS B TOYKaX A,B,C u D . Beraucnurs: a) TUIOIIA/b

ykazanHo# rpanu; 6) O6béM mupamuast ABCD ecnu nane koopaunars! Touek:
A345, B121, C -2,-36, D 3-6,-3; a ACD
3ananue 10. Jlanw Bepmuns Tpeyronsauka ABC: A —2,4 , B 3,1, C 10,7 . Haiitu:

a) ypasHenue ctoponsl AB;

0) ypasuenue Beicotsl CH ;



36

B) ypaBHeHue meanansl AM ;
I) ypaBHEHHUE MpAMOii, npoxosieii yepes epmuny C napamtensno cropone AB ;

1) paccrosnue ot Touku C 1o npsamoit AB.

2 cemecTp

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

2
Z,+2,°2,+12,
Z,+12,

Haiitu z = B anreOpandeckoit popme.

3agava 2. JlaHo uncio Z = ? —%i :

a) HalTU TPUTOHOMETPUYECKYI0 (opMy uucia z; 0) HalTh 2% B) HalTH Iz

3agaua 3. BerunciuTh onpeaeneHHble HHTETPallbl:

e241

jl+ln x—1

2 4
a) jx2+2x+1 dx  6) J'(\/;— 1
a1 1 x—1

R

dx 1) j9x2+9x+1l cos 3x dx
0

3anaua 4. Pemmuts quddepeHnnanbable ypaBHEHHS:

a) cos® xdy = y+l3dx 0) xy' =1, y 0 =0
ot oy
3apaua S. Pemuth OHOPOAHOE ypaBHEHHE: 2V =4+ —
y o 2xy )
3agava 6. Pennte mMuelinoe nuddepennnanbHoe ypaBHeHue: Y’ — oo =1+X
+ X

3apava 7. Peumts quddepeHumanbable ypaBHEHMs, JOMYCKAOLINE TOHWKEHNE OpsiIKa:

a) y"” =sin5x+5 6) xy"+y +x=0 B) W+ y =1

3apava 8. Peuuts quddepeHnnanbHble ypaBHEHUS !

a) y'+4y=0 6) y' 10y’ +25y =0 B) y'+3y'+2y =0
3agaua 9. Pemiuth audepenimanbHble ypaBHEHUS:

a) y"—6y'+5y =5 6) y"+4y'+3y =X
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3anaua 10. Pemnts muddepernmansaoe ypaBaenne: Yy + Yy — 2y =8sin2x

3 cemecTp

3anauva 1. Haifti yacTHbIC MPOU3BOIHBIE U TIOJIHBIE TU(depeHITnaTbI CASAYIOMUX (HYHKIIHMA:

3

1. z=arccos Xx—Yy? 2. 7=arctg ™
y

3agaua 2. BeruuciauTh 3HaUY€HUE YACTHBIX TPOU3BOIHBIX fx' M 0 fy' M o AU 1aHHOH QyHKLIUM

f X,Y B TOYKE |\/|0 X0 , y0 C TOYHOCTBIO JI0 ABYX 3HAKOB IOCJIE 3aMsITOM.

f xy =xe”, M, 01

y o’z 0°1
3anaua 3. Haiftu yacTHbIE MPOU3BOAHBIE BTOPOTO MOPsAKA. Y OSIUTHCS, UYTO = .
OXoy  OyoX
z=tg xy’
3anaua 4. [IpoBepuTh, yIOBIETBOPSET JIM YKa3aHHOMY YpaBHEHUIO naHHast pyHKus U .
o’u .
y—yzo, u=In x -y

3anaua 5. Jlana pynxkums U =U X,Y,Z uroukn M;,M, . Berauciurs:

i.  mpousBoaHyr 310i GyHkuuu B Touke M, 1o nanpasnenuto sekropa MM, ;

i. gradU M, uerowmonyms.
u=e*", M, 1,0,3 ,M, 2,-4,5
3anaua 6. MccrnenoBaTh Ha SKCTpEMYM (PYHKIIUIO:
Z=X"+Xy+ Yy’ —6x—-9y

3agaua 7. IlpenctaBuTh IBOWHON HHTErpant ”f X,y Odxdy B Buae MOBTOPHOrO HMHTErpana C
D

BHCITHUMM MHTETPHUPOBAHMEM IO X W BHCIIHMM HHTCTPUPOBAHUECM IO Y, €CIIA obmactes D 3aJaHa

D:y=+v4-x2,y=~/3x,x>0

3agaua 8. Berunciauth UHTErpabL:

YKa3aHHbIMHU JIMHUAMMU:

a)}dx] X?+y dy G)Hydxdy,ecnn D:y=7/x; y=2; x=0
0 D

XZ

r) ” X—2 ydxdy, eciu
B) ﬂ X+2y dxdy ,ecmu D:y=x; y=x D .
° D:y:x,y:EX,X:Z

3agava 9. BerancnauTe ABOMHON HHTETPAI, UCIIOIb3YS NOJIPHBIE KOOPAUHATHI.
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3anava 10. Beraucnuts miomnaap miockoi odsactu D, orpaHndYeHHON 3aJaHHBIMY JIMHUSIMHU:
D:y* =4x,x+y=3,y>0

3ajaun Ul MPaKTUYECKUX 3aHATHH BBIOUparoTcs u3 mocoduit 5,6,7,9,10,11 mynkra 5.1.

Kpome TOro, s mpakTHYeCKMX 3aHATHH 3aJaHUsl COCTABISIOTCS [0 AHAJOTY JIOMAITHHX
WHJIMBUIYQJIbHBIX 3a/1aHuid (8.1.2).

8.3. TumoBbie KOHTPOJIbHbIE 3aJaHUsI WJIM HHble MaTePHATLI ISl NpPOBeIeHHsI
INPOMEXYTOYHOU ATTECTALIUA

dopma npoBeIeHUs TPOMEKYTOUHON aTTECTAMK M0 TUCHUIUIMHE: [ cemecmp — dK3ameH, 2
cemecmp — ouggepenyuposannviii  3auém, 3 cemecmp — IK3aAMeH (N0  pe3yIbmamam
HaKONUMeNIbHO20 peiumunead Uiy 6 popme KOMNbIOMEPHO20 MeCMUPOBAHUS).

Yemuo-nucomennas popma no ounemam npeononazaemcs, Kax npasuno, 0 nepecoavu
9K3AMEHA AKAOEMUYECKOU 3A00NHCEHHOCHU.

IlepevyeHb BONPOCOB M 3aIaHUIi ISl MOATOTOBKH K IK3aMeHy
VK-1: UVK-1.1, UYK-1.2, UYK-1.3
OIIK-1: UOIIK-1.1, UOIIK-1.2

1 cemecTp
1. Beruucnenue onpeaenuTesei Broporo nopsaka. [Ipumepsr

2. BrwruuciieHue omnpeneNMTeIe TPEeThEro MopsaIKa: a) 1Mo MPABIITY TPEYTOJIbHHUKA, 0) pa3oKeHUEM
IO 3JIEMEHTaM CTOJOIa Uil cTpoku. [Ipumepnr

3. Marpursl, BUIBI MaTPUIL

4. JlelicTBUe HaJ MaTpUIIAMU

5. CgoiicTBa omnpeaenurtenei

6. IloHATHE HEBBIPOXKJICHHOM U 0OpPAaTHON MaTPHIIbI

7. TlocTpoenue 0OpaTHOM MaTPUIIbI

8. Cucrema Tpex JTUHEHHBIX aNreOpandyeckux ypaBHEHUH ¢ TpeMsl HEU3BECTHBIMU

9. ®opmynsl Kpamepa

10. Meton I'aycca

11. CxansipHble 1 BEKTOpHbIE BeIMYUHBL. ['eoMeTprueckre BeKTOphl. [IpOTHBONOIOKHBIN U HYJIEBOU
BEeKTOpHI. [Ipumepnl

12. JIuneitHble Oonepaliy Hajl BEKTOpaMHU: CI0XKEHUE, BHIYUTAaHUE, YMHOKEHHE Ha YUCIIO

13. [IpaBuia: mapamienorpaMMa 1 TpeyroJIbHUKa

14. lexapToB 6a3uc. Pa3noxeHnue BeKTopa o opram

15. Onpenenenne koopauHaT BekTopa. JIMHelHble omepanuu HajJ BEKTOpaMH B KOOPAWHATHOU
dopme.

16. OnpeneneHne CKAIIPHOTO MPOU3BEACHUS BEKTOPOB U €T0 CBOWCTBA

17. MexaHNuecKui CMBICI CKaJIIPHOTO MPOU3BEICHHS

18. CxanspHoe MpOu3BECHIE OPTOB.

19. CkanspHoe mpou3BeieHNEe B KOOPAUHATHON (hopme

20. JInmHa BekTOpa (BBIBOJ)

21. Yron Mexay BeKTOpamMH

22. YcnoBue NepHneHINKYISIPHOCTH BEKTOPOB

23. HanpagJsromue KOCUHYChl BEKTOpa

24. OnpeneneHne BEKTOPHOTO MTPOU3BEICHHUS BEKTOPOB, €T0 CBOICTBA

25. BekTopHO€E MPpOU3BEACHNE OPTOB



26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
S7.
58.
59.
60.
61.
62.
63.
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BexTopHoe mpousBeneHre B KOOPAUHATHON Gopme

VY cnoBue KOJUIMHEAPHOCTH BEKTOPOB

[IpuMmeHeHnEe BEKTOPHOTO IPOU3BEICHHUS B TCOMETPUN U PUBUKE

CwMmenanHOe TPOU3BEICHUE BEKTOPOB, €r0 IPUMEHEHUE

CwMmenanHoOe pou3BeICHUE B KOOPAUHATHON opme

YpaBHeHHE MPSMOI € YIIIOBBIM KO3 PUIIIEHTOM

OO1ee ypaBHEHUE MPSMOH, €T0 UCCIICIOBAHKE

YpaBHeHue NpSIMOil, IPOXOAAIIEH Yepe3 OJIHY TOUKY

YpaBHEHHE NPSIMOM, TPOXOIALIEH YEPE3 IBE TOUKHU

VYros Mexay NpsMbIMU Ha IUIOCKOCTH

VYcnoBue napaieibHOCTH U MEPIEHIUKYIISIPHOCTH MPSMBIX

O6miee ypaBHEHHE IIIOCKOCTH. HopMabHBIN BEKTOP.

VYpaBHEHUE IJTIOCKOCTH B «OTPE3KaxX»

B3anMopacnomnoxxeHnue 1ByX MIOCKOCTEN

OKpy>XHOCTB: OTpe/IelIeHIuE, KAHOHUYECKOE YpaBHEHNE, YPABHEHUE OKPYKHOCTH CO CMEIICHHBIM
LIEHTPOM

DIUIUIC: onpeeieHIe, KAHOHUYECKOE YPaBHEHHE, SKCIICHTPUCUTET
l'unep6ona: onpenenenye, KAHOHUYECKOE YPaBHEHUE, ACUMIITOTHI M SKCLIEHTPUCUTET
[Tapaboua: onpezeneHue, KAHOHUYECKOE YPABHCHHE

OyHKIMS OAHON EPEMEHHOM, ee 00J1acTh ONpeeNIeHUsI U MHOXKECTBO 3HAYCHHH
CriocoOb1 3aanust pyHKIHH

[TonsiTre cnoxHoM QyHKIIUN

[Mpenen GyHkmwm.

OpnHoCTOpOHHME MPEEbl

TeopewMsl 0 peaenax

beckoneuno mainble 1 0eCKOHEUHO OO0JbIINE (PYHKIIHH

IIepBbIil 3aMeUaTENbHBIN MPEE

HenpepsiBHOCTH (DYHKITUHM B TOUKE M Ha 3aMKHYTOM HHTepBaje. Touku pa3pbiBa
Ornpenenenne MpoON3BOTHOM

CkopocTb n3MeHeHus (QyHKIUU Ha OTPE3KEe U B TOUKE

@U3NYECKUN CMBICT TPOU3BOTHOM

I'eomeTpuyeckuil CMBICT TPOU3BOIHOU

YpaBHEHHE KacaTeIIbHOW U HOPMAJIA K KPUBOH

Tabnuia npou3BOIHBIX.

[TonsiTre nepBooOpa3HOM.

Heonpenenennslii uHTErpall, €ro CBOMCTBA

Tabnuiia UHTErpasoB.

WNHuTterpupoBanue no yactsam

3ameHa epeMeHHOM MpU UHTETPUPOBAHUH

3agaun:

X* —4

1. Haitti: lim ———— mpu X, =0, X, =2, X, =7

x>% X2 —9x +14

2. HaiiT npowsBoaHyto GpyHKIHH: Y = v/1+ COS X

-4 2 -1

2
3. Haittu marpuny D= AB—A?, tne A= , B=

0 1 6 4
2 -1) (1

2
4. Pemith MaTpuuHOE ypaBHEeHHUE: X - = 1

2 -2 0
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5. Manbt Toukn A -2;-3;1 , B 0;1,2 ,C 3;1,2 . Haiitu cos ZABC wu miomaas TpeyrojibHUKa

ABC

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

pSMOM, Tipoxo el yepe3 Touku A u B. A 4;2,5 | B 0;7;2 ,C 0;2;7

CoNo~LNE

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

3 cemecTp

3nakouepenyromuecs psaasl. [Ipusnak cxogumoctn Jleiibauia
AGcCooTHas M YCIOBHAsA CXOAUMOCTH
CBoiicTBa abCOMIOTHO CXOASALINXCS PAIOB
OyHKIMOHANbHBIE psiibl. O0JacTh CXOAUMOCTH pAja. PaBHOMEpHas CXOIUMOCTh
WuTepBai 1 0671aCTh CXOAUMOCTH CTETIEHHOTO psaa
OcHOBHBIE CBOMCTBA CTENIEHHBIX PSJOB
Psin Teitnopa u psan Maknopena. CXxoauMocThb psiioB
PaznoxeHue B psifl 31€eMEHTapHBIX (QyHKIIHIA
[TpunoxeHne CTeNEHHBIX PSI0B K MPUOIMKEHHBIM BBIYMCIICHUSIM: BBIYMCICHHE 3HAYCHUH
byHKIUH
[TpunokeHne CTENEHHbIX PSAA0B K MPUOIMKEHHBIM BBIYUCIICHUSM: BBIYMCICHUE UHTETPAJIOB
Psan ®dypee
Koadduuuentsr dypre
Pasnoxxenue ¢pynkiuu B psag Oypoe
Onpenenenne GyHKINU ABYX NEPEMEHHBIX, €€ 001aCTh OMpeIesIeH s, MHOKECTBO 3HAUCHHH
['eomerpuueckoe n3o0paxeHne GyHKLIUHU IBYX EPEMEHHBIX
JInHun ypoBHs
[Tpenen u HenpepbIBHOCTh (PYHKIUH JIBYX IEPEMEHHBIX
YacTHble MPOU3BOAHBIE IEPBOTO MOPsAKA PYHKIIMH JBYX NEPEMEHHBIX
I'eomeTpuyeckas HHTEpIIpETALUA YACTHBIX IIPOU3BOIHBIX
[Tonusiit tupdepenmman
[Tpon3BoiHas CIOXKHON QYHKIIUU
YacTHbIe MPOU3BOIHBIE BBICIIUX MOPSIKOB
OkcrpeMyM (QyHKIUM IBYX nepeMeHHbIX. Heo0xoanMble ycaoBuUs CyIeCTBOBAHUS
JKCTpEMyMa
JlocTaTouHble yCI0BUS CYIIECTBOBAHUS SKCTPEMYMa (PYHKIIMH JIBYX MEPEMEHHBIX
CkanspHoe 1oJie, BEKTOPHOE I10JI€
IIpou3sBogHas 110 HANPABIICHUIO
I'pagueHT, ero CBOMCTBA U CBA3b C IPOU3BOAHON IO HAIIPABICHUIO
3ana4u, MPUBOIALINE K MOHATUIO JBOMHOIO HHTETpaJla
Teopema cymiecTBOBaHUS JBOMHOTO UHTErpasa
I'eomeTpuyecknii ¥ MEXaHUYECKHUI CMBICII JBOMHOIO UHTETpasa
CBolicTBa IBOMHOIO HHTETpaja
Brluncnenue n1BOMHBIX HHTETPAJIOB B IEKAPTOBBIX KOOPAUHATAX
Beruncienye 1BOWHBIX MHTETPAJTIOB B MOJIIPHBIX KOOPAUHATAX
Brraucnenue miomianeit, 00bEMOB, MaccChl TeJla, MOMEHTOB MHEPLIUU
3ajaun, TpUBOASIINE K IOHITHIO TPOWHOIO HHTErpasia
Brluncnenue 1 npUMEHEHUE TPOUHBIX HHTErPAJIOB
KprBonuHeliHbIE HHTETpasbl IEPBOTO POJIA
KpuBosnHeliHble HHTETpaJIbl BTOPOTO poJa
Beluncienrie KpuBOJIMHEWMHBIX MHTETPAJIOB
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3amaun:

1. HaiiTy 4acTHbIE IPOU3BOIHBIE TIEPBOTO MOPsAAKA 11 PyHKIUK: Z = sin 4x° +4y?

’z

X3y

2. 3anana Gynkmus Z = X° —2y? + X -’ . HaifTu cMeIaHHY0 9aCTHYIO IPOU3BOIHYIO

3. Haitru nonbiii muddepenunan GyHKIun: z = /x> +y> .
4. Haiitn rpasiieHT QYHKIHA Z = X* +2y? +5Xy —5X + y +1 U ero mmHy B Touke P 2;2 .
5 X2

5. Beruucauts unTerpan : Idx J- X+ydy.
0 0

6. BeIurciIuTh H X? +y dxdy, ecmm D:y=x*x=Yy°.
D

IlepeyeHnb BONIPOCOB U 3aJaHMM 1JIs1 HOATOTOBKHU K IM((PepeHHPOBAHHOMY 3a4ETy
YK-1: UVK-1.1, UVK-1.2, UYK-1.3
OIIK-1: UOIIK-1.1, UOIIK-1.2

2 ceMecTp

N300pakeHre KOMIUIEKCHBIX yuces. Moayb U apryMeHT

Tpuronomerpudeckas popma KOMIUIEKCHOTO YHUCIIa

[Toka3zarenbHas hopMa KOMIIJIEKCHOT'O YUCIIa

JleficTBHs HAaJl KOMIUIEKCHBIMH YU CIIAMH.

3agauu, NPUBOJSAILME K IIOHATHIO ONPEAEICHHOT0 HHTErpaja

OmnpeneneHHbI HHTErpajl KaK Mpeied UHTErpalbHONW CyMbl

["'eomeTpuuecKmii 1 MEXaHUUYECKUI CMBICI ONPEAETICHHOTO HHTErpaja

OcHOBHBIE CBOMCTBA ONPE/IEIIEHHOT0 HHTETpajia

®opmyna HeroTona-JIeiiOHuma.

0. UaTerpupoBaHue 1Mo 4acTsM B ONPeeIEHHOM HHTErpae

1. 3ameHa nepeMeHHOM B OIpeIeIEHHOM UHTErpae

12. HecoOCTBEHHBIE HHTETPAIIBI 1T0 OECKOHEYHOMY WHTEPBAILY, OT HEOTPAaHHUYEHHBIX (DYHKIIHA O
KOHEYHOMY MHTEpBay.

13. Beruncienue miomanei miockux Guryp B 1eKapTOBBIX KOOPAWHATAX

14. Beruucienue miomaiei miockux GUryp B MOJISAPHBIX KOOpIAMHATAX

15. JlnuHa 1yru miocKoi KpUBOH.

16. Boruncienue oobeMa Teja Mo U3BECTHBIM MONEPEYHBIM CEUEHUSIM

17. Beiuucnenue oobeMa Tena BpaleHus

18. TITonstue o AuddepeHnnanbHbIX ypaBHEHUIX

19. 3amaya Komm

20. luddepennmanbHble ypaBHEHUS C pa3AeaéHHBIMU IT€PEMEHHBIMU

21. lnddhepeHnumanbabie ypaBHEHHUS C pa3AesSIOIIIMUCS TepeMEHHBIMU

22. [lonsiTrie OMHOPOIHON (HYHKITUH

23. OnHopoubie udpepeHnnanbHbIe

24. JIuneiinble quddepeHmaibHbe ypaBHEHHs IEPBOTro MOPsIKa

25. Ypasuenus bepuymim

26. lu¢. ypaBHEHU BBICILIETO TOPSIJIKA, TOMYCKAIOIINE TOHM)KEHUE TTOPSIKA

27. Jlnneitaple quddepeHmaIbHble YpaBHEHUS BTOPOTO MOPSIKA

28. Onpenenurens BpoHckoro.

29. TloHsiTHE O TMHEWHO HE3aBUCHMBIX PEIICHHUSIX

RRoOoo~NoO~wNE
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30. Teopema o CTpyKType OOIIETo perieHus

31. Jlunetinpie omHOpoAHBIC AW depeHInaTbHbIE YpaBHEHUS 2-TO TOPSAKA C MOCTOSHHBIMH
kod(durmeHTamMu: 00K BUJ YPaBHEHHSI, XapaKTEPUCTHUECKOE YPABHCHHE

32. Heonnopoausie uddepeHnanbHble  ypaBHEHUS BTOPOro MOpsAKa C TMOCTOSHHBIMHU
KodppunreHTaMu

33. Yucnosble paasl. CXOAUMOCTb U CyMMa psifia

34. CpolicTBa CXOISIINUXCS PSIOB

35. HeoOxoaumoe yciioBUE CXOAUMOCTH 3HAKOIOJIOKUTENbHBIX PSII0B

36. JlocTaTOYHBIC YCIOBHS CXOJAUMOCTH 3HAKOIIOJIOKHUTEIBHBIX PSIOB: IPU3HAK CPABHEHUS

37. JlocTaToYHbIE YCIOBHS CXOAUMOCTH 3HAKOMOJIOXKHUTEIBHBIX PsI0B: Mpu3Hak Jlamambepa

38. JlocTaToyHbIC YCIOBHS CXOJUMOCTH 3HAKOTIOJOKUTEIBHBIX PSAOB: MHTETPAIBHBIA MPU3HAK
Komm

3agauu:

1. lanbl KOMIUTEKCHBIE uncHa Z, =—4+2i; z,=1+3i; z,=2-1 .

2
Z,+2,°2,+2,
Z,+12,

Haiitn z = B anreOpandeckoit popme.

2. Penmuts ypaBHenne: y'+4y'+4y=0 y 0 =1, y' 0 =2.
3. Pemuth ypasHenne: Y +2y = Xxe 2,

0

4, HCCJ’ISI{OB&TB CXOOUMOCTD psaa: Z 3n+1 .
n=1

0 X
5. Beruncnurs: J.XE 2dx
-2
6. Haiitn obmiee pemenue nudepeHInanbHOr0 ypaBHEHUS.

y"+8y =8x
[IpuMepHbIH TECT A8 UTOTOBOI0 TECTHPOBAHUS
1 cemecTp
-2 3
1 0 4
3agaua 1. Jlanet matpunel A=| 4 0 |u B= 5 1 3 . Hatitu A-B
-5 1
-17 3 -17 3 -17
-17 3 -17
a) A-B=| 4 0 0) A-B= B) A-B=| 4 0 16
4 0 16
-10 1 -10 1 -23
3 21
3apava 2. Beruucauts onpenenurens: A=2 5 3
3 4 3

a) -8 6) 8; B)12
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2x+3y =23
3anaua 3. Pemnuts cucremMy ypaBHEHUI:
4x-y=11

a) 4,-5; 06) 45 ; B) 45

3agaua 4. OnpenenuTs yroia MEXIy BEKTOpaMU a=-i +] ub=i- 2] +2k
a) 45°; 6) 135°; B) 30°

3apaua 5. Jlane Toukun A 1,2,0 , B 3,0,-3, C 5,2,6 . Bsuucauts miomaab TpeyroibHUKa
ABC.

a)8; 06)14; B) 13

3agava 6. Berunciauts 006EM MUpaMuU/Ibl, 3a1aHHONW BEpIITUHAMU
A-123,B 034 ,C 201 ,D 34,0

24 24
—: 0) 25; —
a) > ) B) 5

3apava 7. Hanucars ypaBHeHHEe NpsAMOU, Ipoxoasiei yepe3 touku A -1,3 B 4,-2 .
a) Xx—-y—-2=0; 0) x+y+2=0; B) X+y—-2=0

x3 -1
3agaua 8. Haiitu lim N Er—
xow  X°—5X+4

a) —1; 0) He ompeneneH; B)

3x+sinx

3agavya 9: Boruncaute npou3BOIHYO QYHKIMU: Y =
cosx—10

,  3+C0SX

, €0s$2x—3xsinx—7cosx—30
. ; 0) Y= ;
sin x

, 3xsinx—7cosx—29
2 ’ B) y =
cosx—10

cosx—10 °

a)

3amaua 10. Haiitu J(% +3x% - (‘/X_Sj dx
X

\/_
3 af 7 Yx’
a) 2\3/x2+%—4 X +C; 6) -1 R =x*—4Yx" +C ;) X2+X3—47X +C

7

2 cemecTp

3anaua 1. Haiiti 3HaueHue BelpaxkeHus 2z, +2Z, -Z,,ecmu Z, =2+3i; 2,=3+2i; z,=5-2i.

B anreOpandeckoi ¢hopme.

a) -54+19i ; 6) 54+19i ;B) 56+ 21i
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3agava 2. /{15 KOMIUIEKCHOTO YUCIa Z = —\/§ +1 TpuroHOMeTpuYeckas (hopma UMEET B!

a) 2:2(cos%+isin%j; 0) z:ﬁ(cos%ﬂsin%); B) z:ﬁ(cos%ﬂsin%J

2
3amava 3. Beruucinuth uHTErpai j 5x* —9x* +1 dx
1
a)1l; 06)-11; B) 15

3anaua 4. Ha3Bath uHTErpas, paBHbIN HYJIIO

a) T[xzdx; 0) (]‘l—x dx; B) ?:[x3dx.
0 -2 -3

e3
dx
3agaya S. BerunciauThs HHTErpai I ———dx
X
0

J1+Inx

a) —2; 6) 2; B) %

3amaua 6. Haiitu oGiuee pemenue muddepenimanpaoro ypasuenns: Y = 2X—1 ctgy

a) In|cosy|=x—x*+C; 6) Infsiny|=x—-x*+C; B) In|cosy|=x—2x?

3anaua 7. Topsnok uddepennmansroro ypasaerus 3y” — Y’ = X° paBen:
a)5; ©0)2; Bl
3amgaua 8. Ykaxute nquddepeHnnanbHOe ypaBHEHHE TIEPBOTO MOPSIKA

a) 2x+6 :y_’; B)@:\/;dx;
y y

6)2yx =y; r)%:lny.

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

dy

3anaqa 9. OOmmii nuTerpan MudpepeHHaIbLHOTO ypaBHEHH —- = X X UMeeT BUI:

2 2

X’ +C; 6)y=X—+C; B) —£=X—+C.
2 y 2

a)

N |~

1
y
3anauva 10. Haiinqure pemenue 3agaun Komm, ecmn y'=2x+1, y 1 =3

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

3agaual. Haiftu yacTHBIE MPOU3BOAHBIE PYHKIIMU Z = Y
X

2 L. 1. 6) -1 1. )L 2

b Y __’ - B _, )
X2 X2 x> x’ G
. Xy
3agaua 2. Haiitu 9acTHbIC IPOU3BOIHBIC PYHKIIUU Z = ——
X+Yy
y2 . X2 . y2 . X2 ' y2 . XZ
a) 21 73 0) - 2 75 B) 71 2
X+Y X+Y X+Y X+Y X+Y X+Y

3anaua 3. Haiitu nonusiii iuddepenunan pynkuun z = Xy
a) dz = ydx—xdy ; 6) dz = ydx+xdy; B) dz = y’dx + x°dy

3agaua 4. Haiitu rpaguent gyakmun Z =4— x> —y®> Btouke M 1,2
a) gradz=-2i+4j; 6) gradz= —2;—4 ; B) gradz=2i—4j
3agaua 5. Haiitu ‘grad Z‘(bYHKIII/II/IU =Xyz Btouke M 3;-1;2

a) %; 06)-7; B)7

+y 2

X . o
3agaua 6. 3agana ¢pynkuus z = arctg —— . Ee cMemanHoii Tpou3BOIHOM
X

Oyzmer
y

0’z y? —2x° 6 0’1 y?-2x> 9z y> —2x°

a)a - 2 2 27 - 2 2> - 2,22
XY 2x2+2xy+Yy Xy 2x2+2xy Xy 2x2+y

3agaua 7. Haiitu sketpemyM GyHKIHN Z = X + Y + Xy — 4X -5y
a) Z,, L2 =-7; 6) 2., 1,2 =7; B) okcTpemMy™Ma HeT

3anauya 8. Ykazare 001acTh HHTETPUPOBAHUS
2 3
de j’ f x,y dy
1 -1
a) Tpamenus; 0) NPsAMOYrOJbHUK; B) KBaJpaT

3apaua 9. Beruuciaute uHTErpan
In2 2X

de jex*ydy
0 X

3agaua 10. BerauciuTs uHTETpa ” Xy dxdy mo obmact D:3<x<5 0<y<l1
D
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1
4; 0)-4; B) —
a) ) -4; B) 2

[TonHbIi (HOH OIEHOYHBIX CPEJACTB JJIS POBEACHHS IPOMEXKYTOYHON aTTECTAI[MH pa3MEIlCH B
0aHKe BOIPOCOB DIIEKTPOHHOTO y4deOHoro kypca mgucuuiummabel B OWOC  yHuBepcuteTa
http://sdo.tolgas.ru/, a Takxke XpaHuUTCS B OyMaKHOM M (MJIM) 3JEKTPOHHOM BHUAE HA Kadeape-
pa3paboTuuKe.



