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1. IEPEYEHb

TV CHUIIVHE,

IINTAHUPYEMBbIX
COOTHECEHHBIX C

PE3YJIbTATOB
INVIAHUPYEMbBIMH

OCBOEHUS OBPA3OBATEJIBHOM ITPOI'PAMMBI

1.1. leab ocBOeHMST AUCHUIIJIUHDBI

[lenpro OCBOEHUS TUCHUIUTAHBI SIBJSIETCS:
- hopMupoBaHUEe Yy 00yYaIONINXCS YHUBEPCATBbHBIX KOMIIETEHIIUH, HAlIPaBJICHHbIX HA pa3BUTHE

HAaBbIKOB CHUCTECMHOI'0O MW KPUTHUYCCKOI'O MBINIJICHUA

OBYYEHUA
PE3YJIbTATAMU

no

u  (GopMHpOBaHHE Y OOydYarOUIMXCS

YHHUBEpPCAIbHBIX KOMIIETEHIIMI B 00J1aCTH yIpaBiIeHHs] CAMOOPIaHU3allle 1 caMOpa3BUTHEM;
- (dopmupoBanne y o0Oy4arommxcs CIOCOOHOCTH TIPUMEHSTh E€CTECTBCHHOHAYYHBIC U
OOLIeMH)KEHEPHbIE 3HAHUSI, METOAbl MATEMAaTHUYECKOI0 aHalIu3a U MOJICIIMPOBAHMS, TEOPETUUECKOTO U
AKCIIEPUMEHTATILHOTO UCCIICIOBAHUS B TPOPECCHOHATBHON ACSITETLHOCTH;
- (popmupoBanue y oOydaromuxcs o0menpodeccuoHalbHbIX KOMIIETEHINH, HalpaBIeHHBIX Ha
pa3BUTHE HABBIKOB UCCIIEI0BATENILCKOM JIEATEbHOCTH,
- (opmupoBaHue y 00y4arOIIUXCS CIIOCOOHOCTH OCYHIECTBIIATH MOUCK, KPUTHUECKUN aHAINU3 U
CUHTE3 UHPOPMAIUH, IPUMEHATH CHCTEMHBIH MTOIXO0]T JJIs PEIICHUS TIOCTABICHHBIX 3a/1a4.

1.2. [lepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yUeHHS 10 JUCHUILJIMHE

Kon u HauMeHoBaHue
KOMITETEeHIINH

Kox 1 HanMeHOBaHNe HHIHKATOPA
JOCTHIKEHHS KOMIIEeTEHIIHH

IInanupyemble pe3yJbTaThl
00y4yeHHUsI 10 TUCHHUTIJIMHE

OcHoBanue (IIC)
* 0TSt
PO eCCHOHATTBHBIX
KOMITETEHIIUI

VK-1. Cnocoben
OCYIIECTBIISITH MTOUCK,
KPUTHUYECKHI aHAITU3 U
CHHTE3 HH(pOpMAIINH,
MPUMEHSThH
CHUCTEMHBIH [TOAXO
JUTSL PELICHUS
[IOCTABJICHHBIX 3a/1a4

NVYK-1.1. OcymiecTBasieT NOUCK
HHPOPMALNH (B TOM YHUCIIE C
HCIIOJIE30BaHUEM I (PPOBHIX
TEXHOJIOTHH ), HEOOXOTUMOM IS
peIIeHHS TOCTaBICHHBIX 3a7a4
NVYK-1.2. BeimmosHSeT aHaIns3,
CHCTEMAaTH3aIMI0 U 00001IeHne
HHPOPMALUH IS PEIICHHUS
[TOCTABJEHHEIX 3a7a4, B TOM YHCJIE
C MCITIOJIb30BaHHEM IIU(PPOBBIX
CpEICTB

NYK-1.3. TIpoBOAUT OLIEHKY
COOBITHIA, IPOIIECCOB, PE3YILTATOB
JIESITENLHOCTH

3HaeT: METOBI pELICHUS 3a1ad,
MeTobI cOopa, aHau3a 1
00paboTku nHGOpMAIIH
Ywmeer: oOpabatbiBaTh
9KCTIEpPUMEHTAIbHBIC JaHHbIC;
COZIeprKaTeIbHO HHTEPIPETUPOBATh
HOJIyYEHHBIE KOJINYECTBEHHbIC
Ppe3ysbTaThl

Baapneer: HaBBIKaMu paboTHI CO
CIEIMAJIbHOM MaTeMaTU4eCKOU
JIUTEPaTypoit

OIIK-1. Ciocoben
MPUMEHSThH
€CTECTBEHHOHAYYHbIE
U OOIIEHHIKCHEPHBIE
3HAHUS, METOIBI
MaTeMaTHYECKOTO
aHamu3a u
MO/ICJTUPOBAHHS,
TEOPETHIECKOTO U
SKCIEPUMEHTAIBHOTO
UCCIICIOBaHHS B
npoQeCcCUOHANTBHOM
JIESITeTbHOCTH

NOIIK-1.1. ITpumMeHsieT METOIbI
MaTeMaTHYECKOr0 aHajn3a 1
MOJICIIUPOBAHHSA B
poeCCHOHANBHON IS TeIPHOCTH
NOIIK-1.2. ITlpuMeHsieT MeTO b
TEOPETUIECKOTO U
IKCIIEPUMEHTAIHLHOTO
HCCIIEIOBAHUS B
nmpodeccHoHaTLHOM AesITeIbHOCTH

3HaeT: OCHOBHBIE TIOHATHS
MaTeMaTHKH, METO/IbI PEIICHNUS
3aj1a4, METOJbl cOOpa, aHau3a u
00paboTku nHGOpMAIIH
YMmeer: uCnonb30BaTh METOAbL
MaTeMaTHYeCKOT0 aHallh3a U
MOJCIUPOBAHUA IJI PEHICHUA
TCOPECTUICCKUX U MPUKITATHBIX
3a/1a4; o0pabaThIBaTh
OKCIICPUMEHTAJIbHBIC TaHHBIC,
COZIeprKaTeIbHO HHTEPIPETUPOBATh
TIOJTy4eHHBIE KOJIHMIECTBEHHbIC
Ppe3yIbTaThl

Birageer: MmaremaTHueckKuMH 1
KOJINYECTBEHHBIMU METOAAMH
PpELIEeHUs! TUITOBBIX
po¢eCCHOHATBHBIX 3a7a4

2. MECTO JUCIHUILIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITIPOI'PAMMBI

JucnunnmHa oTHOCUTCS K oOs3aTensHOM yactu bioka 1. Jucuumiueel (MOIyNIH) MPOTPaMMBbl
6akanaBpuata (b1.0.03. MaTemaTH4eCcKuii U €CTECTBEHHO - HAYYHBIM MOJTYJIb).




3. CTPYKTYPA U COAEP) KAHUE JUCHUITIJIMHBI
3.1. O0beM M CTPYKTYpPA IHCHUTITHHBI

OO6mast TpyA0EMKOCTh AUCHUILIUHBI cocTaBiseT 14 3.e. (504 yaca.), ux pacupeieicHHue 110
BUZaM pabOT M ceMecTpam IMpeICTaBICHO B Ta0IHULIE.

Buan! yueOHbIX 3aHATHI 1 Pa60THI TpynoemMkocTh, Yac
o0y4aromuxcs BCero 1 cemecTp 2 cemecTp 3 cemecTp
O01mas TPyA0eMKOCTh JUCHHMILIUHBI, 4aC 504 180 144 180
KoHnTakTHasi paGoTa o0y4arommxcs ¢ 228126 721712 76/14 80/-

npemnojaaBarejieM M0 BUAAM y4eOHbIX
3aHATHIi (BCero), B T.4.:

3aHATHS JeKuuonnoro tuna (nekuuun) | 84 /14 2416 28/8 32/-

3aHATHSI CEMHHAPCKOro Tuna (cemunapsi, | 144 /12 48 /6 48/6 48/ -
HPaKTHYECKUE 3aHATHS, IPAKTUKYMBI,
KOJUIOKBUYMBI U HHBIE AaHAJIOTHYHBIE

3aHSATHSA)

JiabopaTopHbie paGoThI -/- -/ - -/- -/-
CamocrosiTesibHasi padoTa BCEro, B T.4.: 2221213 81/ 92 68/121 73/-
CamonoAroToBKa 1o temMam (paszesam) 222/ 183 81 /77 68 /106 731/ -
JHCIIATUTHHBI
BelInonHeHHEe KOHTPOILHOM paboThI -/30 -/15 -/15 -/-
/KOHTpOJIbHAsl paboTa
BsinonHeH#e KypcoBOro mpoeKTa /KypcoBoit -/- -/- -/- -/-
paboThl
KonTpoas (4ackl Ha 3K3aMeH, 3a4€T) 54/13 27/ 4 -/9 27/ -
IIpomexyToyHas aTTecTanus IK3aMeH JduddepeHnnpoBaHHbIH IK3aMeH

3avyer

[Mpumeuanue: -/- 06vem uacoe coomeemcmeeHHo Oisi OUHOU PopMbl 0OyHeHUs

JlMcuuIuInHa peanusyercs MOCPeACTBOM MPOBEIEHHUS KOHTAaKTHOW padoThl ¢ 00y4aromUMHUCS
(BKJTIOYAsl MPOBEICHNE TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH ), CAMOCTOSATEIbHON paboThl 00Y4arOIUXCs
U IPOMEXYTOYHOH aTTeCTaIUH.

B mponecce OCBOCHUA JUCHUINIMHBI MOXET MPHUMCHATHCA JJICKTPOHHOC O6y‘~ICHI/Ie n
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

B mpomnecce ocBoeHMsS MUCHUILUIMHBI OOydaromuecs 0OeCIedeHbl JOCTYIOM K 3JIEKTPOHHOU
UH(POPMALIMOHHO-00pa30BaTENIbHOM Cpe/ie U NIEKTPOHHO-OUOINOTEYHBIM CUCTEMAM.




3.2. Conep:xkaHue TUCHUIUIMHBI, CTPYKTYPUPOBAHHOE 10 TEMaM,

1 cemectp

Bunbl yueOHoii padoThI

Ilnanupyembie Kounrakrnas paora |
[ty @ ) Z < | ®opmsbi Tekymero
OCBOCHHSI: 5 2 o = o = ?
- s E = Z = S 7 KOHTPOJIS
. HaunmeHnoBaHue pa3neioB, TeM o 27 e . § s (HauMeHOBaHHe
(dopmupyemoii s =] T B e B OLHOMHOTO
KOMIIeTEHIIUN U § g s E E S \g
g 5 ¢ ® S g cpencTBa)
HHAHKATOPBI = S S = = =
JOCTHKEHHUS = lg =9 é- s 6 =
KOMNeTeHI Ui
YK-1: Tema 1 Teopus mpenenos: 6/2 Jexrs-
NYK-1.1- OCHOBHEBIE TIOHATHS ¥ TEOPEMBI. BH3yamM3aLA (B
UVYK-1.3; BrIuKCIICHHE TIPEIEIOB. T.4. B 9MOC)
OIIK-1: HenpepriBHOCTh PyHKIHH.
UOIIK-1.1, JlaGopaTtopHast paboTa -/-
MOIIK-1.2 TIpakTudeckoe 3austie Ne 1. Beraucnenue 8/2 3akperuieHue
npenenoB GyHKIUH. TEOPETHYECKOTO
Marepuaa.
IIpaktnaeckoe 3anarue Ne 2 OCHOBHBIE BUAB Pemenue 3amay.
HeollpeielIeHHOCTe N (O - 00, 100; OO) U UX Cocrasnerue
CIIPaBOYHUKOB
pacKphITHE. KonTposbHble
IIpaxktuueckoe 3ansrue Ne 3 . HenpepriBHOCTB paboTh
GbyHKIMN.
IIpaxtuueckoe 3anstue Ne 4. ITpenenst u
HETIPePBIBHOCTb.
KonrpospHas padora o Teme 1.
CamocrosiTenbHast paborta 20/30 | M3yyeHue y4eOHBIX
MaTepuaIoB Mo
KOHCIIEKTaM
ayAUTOPHBIX
3aHATHH U y4eOHBIM
— METOIUYECKUM
HOCOOUSIM.
Pemenne
JIOMAIITHUX
HHJIMBHUAYabHBIX
3aJaHui
YK-1: Tema 2. [luddepeHnnansabie 6/2 Jexuns-
NYK-1.1- HCUMCIICHHUS: BU3yanu3anus (B
NUYK-1.3; 1.4. B OUOC)
OIIK-1: OCHOBHBIE TTIOHATHSA U TGOECMBI.
WOTIK-1.1, Boruncnenve npou3BoaHOM.
MOTIK-1.2 Huddepennman Gynkimm.
HpOI/I3BOI[HBIe BBICHIUX TMOPAAKOB.
IIpaBuno Jlonurans.
JlaGoparopHas pabora -/-
IIpakTraeckoe 3ansrue Ne 5. Berancnenue 812 3akperuieHue
HPOM3BOIHBIX CIOXKHBIX (HYHKIHI TEOPETHYECKOTO
IIpakTraeckoe 3anstue Ne 6 Jlorapudmmaeckoe Marepuaa.
muddepeHpoBane. Y paBHEHNE KacaTeIbHON Pemenue 3anay .
KPUBOH KonTponbHble
[Mpaktrueckoe 3ausatre Ne 7. Jluddepeniman paboTHI.
¢ynkumy. [Ipon3BoHas BHICHIMX HOPSIKOB. CocraBieHue
IIpaBuino Jlonurans CIPaBOYHUKOB
IIpakTraeckoe 3anstue Ne 8. [TomHoe
uccnenoanue GpyHkiuu. Hanbomplee n
HauMeHbllee 3HaYeHUs HYHKIMU Ha OTpE3Ke.
CamocrosiTenbHas paboTa 20/30 | U3yyeHue yueOHBIX

MaTepHaIoB MO
KOHCIIEKTaM
ayAUTOPHBIX
3aHATUH U y4eOHBIM
— METOJUUECKUM




Bujnbl yue6Hol padoThI

Il1annpyembie KonrakTHasi paGora |
pe3yJabTaThI 2., | <
OCBOEHHS: 3} qﬁ 9 g o é g OpMPBI TEKyIero
- - E s g = g 7 KOHTPOJISI
. HaumenoBanmue pa3jienoB, TeM - Iy ’: S . = E (HauMeHOBaHME
(bopmupyeoii = EZ| ZE e e OLIEHOYHOT0
KOMIETeHIHH U = = = E 5 e
> e o g = S g cpencTBa)
HHIMKATOPbI = = g = = s
JOCTHKEHHUS = é -9 :3' = 5 =
KOMIIeTeH I
TOCOOMIM.
Pemienue
JOMAIITHUX
HH/IMBHAYaTbHBIX
3aJaHui
YK-1: Tema3. HTErpaabHOE UCUUCIEHHUE: 6/2 Jexrms-

11 - BU3yanusaius (B
MVYK-1.1 OCHOBHBIE IIOHITHUSI U TCOPCMBI. v > (
nyK-1.3: 3 o T.4. B 9I/IOC)
OIIK-1: aMC€Ha IECPEMECHHOU U
HOIIK-1.1, HHTCIPUPOBAHUA 110 4YaCTAM B
HOIIK-1.2 HCOIIPCACICHHOM U HCOIIPCACICHHOM

UHTErpaax.
WuTerpainsl oT GyHKIHI OT
KBaApaTHOr'0 TpPCX4YJICHA.
HHTerpaisl oT ApoOHO -
panuoOHaJIbHBIX q)yHKHI/IfI
I/IHTCFpaHBI OT TPUT'OHOMETPHUYCCKHUX
GyHKIMA.
®opmyna Hetotona — JleitOHua.
HecoOcTBeHHbIE HHTErpaAIbL.
JlaGopaTopHast paboTa -/-
TIpakTudeckoe 3austie Ne 9. Beraucnenue 10/2 3akperuieHue
HEOIPE/IeIICHHOT0 MHTerpaja. 3aMeHa epEeMEHHO TEOPETHYECKOTO
Y UHTETPUPOBAHUS 110 YaCTSIM. Marepuaa.
IMpaxtnueckoe 3ausatue Ne 10. uTerpupoBanne Pemenue 3anau
BBIPKEHHUIT, COAEPIKAIINX KBaJAPATHBINA TPEXUICH B KoHTposnbHbIe
3HaMeHarTele. paboThI
IMpaktnueckoe 3anstre Ne 11. . MuTerpupoBanne CocraBiieHue
IPOOHO-PAIIMOHATBHBIX (QYHKIIUI. CIPaBOYHHUKOB
IIpaktudeckoe 3anstue Ne 12.0npeneneHHbINH
uHTerpaj. . Berancnenue miuomaaei.
IIpaktuaeckoe 3ansrue Ne 13. KontponpHas
pabora Ne2mo teme 2 u 3.
CamocTrosTenpHas padora 20/30 | Usyuenue yueOHBIX
MaTtepuaIoB Mo
KOHCIIEKTaM
ayIUTOPHBIX
3aHATHI U y4eOHBIM
— METOANYECKHM
MOCOOHUSIM.
Pemenue
JOMAIITHUX
HH/IMBHYaTbHBIX
3aJaHuNA
YK-1: Tema 4. KoMIUIEKCHBIE YHCIIa: 2/0 Hexums-
NYyK-1.1- JleiicTBUs Ha/l KOMIUIEKCHBIMH YHCIIAMH. BHsyamMsaims (B
NVYK-1.3; Pemrenne KBaJpaTHBIX YpaBHEHHI HA MHOXKECTBE 1.4. 8 SUOC)
OIIK-1: KOMIUIEKCHBIX YHCEIL.
HOIIK-1.1, JlabopaTopHas paboTa -/ -
HOIIK-1.2 2/0 3akperuieHne
[Ipakrrueckoe 3anstue Ne 14. Jeiicteust Hax TEOPETHIECKOTO
KOMIIJICKCHBIMH YHCJIaMHU. Mmarepuala.
Pemenne kBagpaTHBIX ypaBHEHUI Ha MHOXECTBE Pewenue 3axaq
KOMILICKCHBIX YHCEIl. KoHTposnbHbIe
paboThI
CocrasieHue

CIIPaBOYHUKOB




Bujnbl yue6Hol padoThI
Il1annpyembie KonrakTnas paora |
PE3ybTATLL o w E <Q DopMBbI TEKYLIEr0
OCBOEHMUSI: 3 2ol =9 =S
. - z = 2 s s = KOHTPOJISI
. HaumenoBanmue pa3jienoB, TeM - IS S - = & (HauMeHOBaHMe
(dopmupyemoii = S F| =8 2 E
= = = = S OLIEHOYHOT0
KOMIETeHIHH U = 8 & B = S '8 STEEn)
HHIMKATOPbI = SS § E s =& p
JAOCTHIKEHUS = = :g. 3 3 =
KOMIIeTeH I =
0/2 Wzydenne yaeOHBIX
CamocrosiTensHast pabora MaTepHajIoB MO
KOHCIIEKTaM
ayIUTOPHBIX
3aHATHHA U y4eOHBIM
— METOANYECKUM
nocoousm.
Pemenne
JIOMAIITHIX
HH/IMBHAYaTbHBIX
3aJJaHHH
HUTOro | 20/6 28/6 60/92
2-ii cemecTp
Buasbl yue6Hoil padoThl
Ilranupyembie KonrakrHnasi pa6ora =
[P LB = ol = 2 o DopMBbI TeKy1Iero
OCBOeHHSI: g 2 S| B & a:a ER KOHTPOJIS
Koj1 popmupyemoii HanmeHoBaHHe Pa3Ie/ioB, TeM = g § = g = (HauMeHOBaHMe
KOMIIETeHIIHH H E = ﬁ E E 3 5 = OLICHOYHOT0
HHIAKATOPBI a = S| g 3 = g g cpeacTBa)
JOCTHKEHHUS = S g 8 . Z =
KOMIIETEH I = = o | & o=
VK-1: Tema 5. Jluneiinas anre6pa: 42 Jlexums-
NYK-1.1 - UVK- JleiicTBUs Hal MAaTPULIAMU. BH3yanu3aius (B
1.3; OIIK-1: OnpenenuTeny MaTpuil. 1.4. B DUOC)
UOIIK-1.1, OO6patHast MaTpuLa. MaTpuuHble ypaBHEHUS.
NOIIK-1.2 Meton Kpamepa u meron I'aycca.
JlaGoparopHas pabora -/-
IIpaktudeckoe 3anstue Ne 1 [leficTBus Haq 8/2 3akperieHne
MaTpHUIaMH. TEOPETHYECKOTO
MarepHana.
IIpaktnueckoe 3anatue Ne 2 Onpenenurenu Pemenne 3anau.
Mmarpui. OOpaTHas MaTpHIa.. CocraBiieHue
IIpaktuaeckoe 3anatue Ne 3 . CucteMsr CIPaBOYHHUKOB
JTUMHEeWHbIX ypaBHeHUH. Meton Kpamepa KonTponbHbie
IpakTnueckoe 3anstue Ne 4. Meron [aycca. paboTbi
CamocrosiTensHast paborta 11/30 N3ydeHne yqeOHBIX
MaTepHaoB 10
KOHCIIEKTaM
ayIUTOPHBIX
3aHATHI U y4eOHBIM
— METOANYECKHM
MOCOOHUSIM.
Pemenue
JOMAITHHUX
UHAUBUAYAJIBHBIX
3aJaHuNA
YK-1: Tema 6. BexTopHas n 4/2 Jlexua-
Il/IglKO}‘[ 1I< :FVK' aHAJINTUYECKast TCOMETPUH. :Tylgﬂlflgug)ﬂ ¢
> ' JleiicTBUS Ha/1 BEKTOpaMH.
HOIIK-1.1, CxaJsipHO€E, BEKTOPHOE, CMEIICHHOE
HNOIIK-1.2 HPOU3BE/ICHUS.
[IpsimMast Ha MIIOCKOCTH.
[IpsimMasi 1 IIOCKOCTh B MIPOCTPAHCTBE.
KpuBble BTOpOro nopsiika.
JlaGopaTopHast paboTa -/-
IIpaktuueckoe 3anarue Ne 5. BekTopsl. 6/2 3akpeIeHue




Bujnbl yue6Hol padoThI

Ilnanupyembie KontakrHasi pagora | .
Dy - ol = 2 g ®opMBbI TEKYIEro
ocBoeHmsi: 9 B =2 § = KOHTPOJIST
Koz hopMupyemoii HaumeHoBaHue pa3ieioB, TeM = = § = = g (HauMeHOBaHHe
KOMIIETEHIMH U E ; ﬁ E ; g 5 lg OLICHOYHOT0
MHAUKATOPBI 5 g- S| & s 2 g 2. cpeacTBa)
JOCTHKEHHUS S S 8 s o Z =
KOMIIe TeHLHi B = o E o=
CxasipHOE IPOHM3BE/ICHHE BEKTOPOB TEOPETHYECKOTO
[Ipaktuueckoe 3anatue Ne 6 BekropHoe u MaTepHaia.
CMELICHHOE MPOU3BEICHUS BEKTOPOB. Pemenue 3anay .
IIpaktuueckoe 3anstue Ne 7. [Ipsmas u Kontponsusie
TUIOCKOCTB paboTEHL.
CocrasieHue
CIIPaBOYHUKOB
CamocrosiTenbHast paborta 10/30 | UsyyeHue yueOHBIX
MaTepuaoB Mo
KOHCIIEKTaM
ayIMTOPHBIX
3aHATHHA U y4eOHBIM
— METOIUYECKUM
OCOOUsIM.
Pemenne
JOMAIITHUX
HHMBHUAYaIbHBIX
3aJaHui
VK-1: Tema7. OYHKIUH HECKOJIBKHX 6/2 Jlexums-
NYK-1.1 - UYK- IePEMEHHBIX: Bn3yagpﬁaglém (B
1.3; OIIK-1: T.4. B )
> OCHOBHBIEC IOHATHS.
HOIIK-1.1, JIuHuy ypoBHS.
HOIIK-1.2 YacTHbIe IPOU3BOAHBIE.
IIpousBoHas 1Mo HanpaBIEHUIO, IPaIHEHT.
DKcTpeMyM GYHKIHH ABYX EPEMECHHBIX.
Haubosnbiiee 1 HaMMEHbILIEE 3HAYCHHS
(hyHKIUH HA 3aMKHYTOW OTrpaHMYCHHON
obacTH. .
JlabopaTopHnas paboTa -/-
IMpaxtnueckoe 3anstre Ne 8. JIunun ypoBHs. 6/2 3akpernieHue
YacTtHble npou3BoaHble. [Ipon3BoaHas mo TEOPETHYECKOTO
HarpasJieHnIo. [ paJiueHT. MarepHana.
IIpaktuaeckoe 3anstue Ne 9. YactHbie Pemenue 3anau
HPOM3BO/IHBIEC BBICIIHX HOPSIKOB. KoHTposnbHbIe
IIpaktnaeckoe 3anarue Ne 10. . Hanbonbimee paboTsI
Y HaUMeHblIIlee 3HaYeHUs HYHKIMHU IBYX CocrapieHue
MEepPEeMEHHBIX Ha 3aMKHYTOH OTpaHUYEHHON CMIPaBOYHUKOB
oOmnactu
CamocrosiTensHast pabora 15/30 | UsyueHue yueOHBIX
MaTepHaoB o
KOHCIIEKTaM
ayIUTOPHBIX
3aHATHI U y4eOHBIM
— METOANYECKHM
ocoOusIM.
Pemenue
JOMAaIITHUX
UHAUBUAYAJIBHBIX
3a/1aHui
YK-1. Tema 8 JIuddepennmansubie 1072 Texuus-
HUYK-1.1 - HYK- ypaBHEeHUs. Teopus psaoB: BH3yamsalA (8
1.3; OIIK-1: T.4. B OUOC)
HOIIK-1.1,
VOIIK-1.2 OcHoBHBIe TOHATHS. 3amada Korm.

Juddepennmanbabie ypaBHEHHUS IEPBOTO
THOPsI/IKA: C pa3/ie/ICHHBIMU NTEPEeMEHHBIMH,
OJIHOPOJIHBIE, JIMHEITHbIE, YPABHEHUS
bepnymu.




Bujnbl yue6Hol padoThI

Ilnanupyembie KontakrHasi pagora | .
Dy - ol = 2 g ®opMBbI TEKYIEro
ocBoeHmsi: Q B =2 § = KOHTPOJIST
Koz hopMupyemoii HaumeHoBaHue pa3ieioB, TeM = = § = = g (HauMeHOBaHHe
KOMIICTCHINIH H = §E| = g 2| 58 OLIEHOYHOr0
MHAUKATOPBI 5 g- & E s 2 g 2. cpeacTBa)
JAOCTHKEHUS s S 8 8 o Z =
KOMIIe TeHLHi B = o E o=
Jluneiinbie nuddepeHaIbHble ypaBHEHHUS
BTOPOTO MOPSIIKA C MOCTOSTHHBIMU
kod¢duienTamu. OCHOBHBIC OHSTHSL.
Yucnossle pAAbI C MONTOKHTETbHBIMH
YICHAMH.
3HaKOYepeyIOIINeCs YHCIOBEIE PSIIBL.
CrerneHHBIE PAIbI U 00J1aCTH UX CXOIUMOCTH.
Psanst Teitnopa u psasl MakinopeHa.
JlabopaTopHas paboTa -/-
TIpakTudeckoe 3ansrtie Ne 11 12/0 3akperuieHue
Juddepennuanpapie ypaBHEHHS TIEPBOTO TEOPETUIECKOTO
HOPAIKA: C Pa3AEICHHBIMU IEPEMEHHBIM, MaTepHaa.
OJTHOPOJHBIE. Pemenne 3amau
IIpakTrueckoe 3ansrie Ne 12 JIuneliHbie Kontponbhsie
i hepeHIHaIbHEIE YPAaBHEHHS IIEPBOTO paboTE
nopszaka. YpasHenue bepHyiuin. CocraBiieHue
CIIPaBOYHUKOB
Ipakrudeckoe 3anstie Nel3 OgHopoaHbIE
nuHeitHbIe AU depeHnIrnanbHbe YpaBHEHUS
BTOPOTO MOPSKA C HOCTOSTHHBIMU
K03 pHIIeHTaMu.
Ipaktuueckoe 3anstue Ne 14 Heo6xomumebIii
HPU3HAK CXOIUMOCTH YUCIOBOTO Ps/a.
JlocTaTouHbIe IPU3HAKH CXOAUMOCTH
3HOKOIIOJIOXKHUTETBHOTO PATA.
[Ipaktuueckoe 3anstue Ne 15
3Hakouepeayromuecs psapl. AOCOTIOTHAS U
YCIIOBHAS CXOJMMOCTb YHCIOBOTO PAZA.
IMpakTnueckoe 3ansatie Ne 16 CreneHHbIe
paabl. Psanel Teitnopa u MakinopeHa.
25/31 | U3yuenue yueOHBIX
CamocrosTensHast paboTa MaTepHaoB 10
KOHCIEKTaM
AyAUTOPHBIX
3aHATHHA U y4eOHBIM
— METOUYECKUM
HOCOOUSIM.
Pemenne
JIOMAIITHIX
WH/MBUTyaTbHBIX
3aJaHui
HUTOrO | 24/8 -/- 32/6 61/121

[Mpumeuanue: -/- ob6vem uacos coomeemcmeenno 0 OUHOU BopMbl 0OYUeHUs
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4. METOJIMYECKHAE YKA3SAHMSA JUIA OBYYAIOIUXCSA MO OCBOEHMIO
TACIATITAHBI

4.1. O0mue  MeToaMYeCKHE  PeKOMeHAAIUH mno OCBOCHHUI0  JAMCHMILIMHBI,
o0pa3oBaTe/ibHbIE TEXHOJIOTHH

JIMCHMIUIMHA PeaTU3yeTCsl IOCPEICTBOM IMPOBEICHUS KOHTAKTHON PabOThl ¢ 00YJarOIIMMHUCS
(BKJTFOYASI MPOBE/ICHNE TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSTEILHON PabOThl 00YJarOIIUXCS
U TIPOMEKYTOYHOM aTTECTALIHH.

[Ipu mnpoBeneHWH YYeOHBIX 3aHATHH IO JUCIUIUIMHE OOECICYMBACTCA pa3BUTHE V
00yJaromnXCcsl HABBIKOB KOMaHIHOW PabOThl, MEKIMYHOCTHOW KOMMYHUKAIIMH, IPUHITHS PEIICHUIA,
JUICPCKUX KayecTB (BKIIIOYAs IPOBEJACHHE HHTEPAKTUBHBIX JICKIHH, IPYIIOBBIX JTUCKYCCHM, POJICBBIX
UTp, TPCHUHT'OB, aHAJIN3 CUTYAIlUi U IMHTAIMOHHBIX MOJICJICH, MTPeroJaBaHue JUCIUILTUHBI B (hopMe
Kypca, COCTaBJICHHOIO Ha OCHOBE pE3yJbTaTOB HAYYHBIX HCCIICOBAHHWM, MPOBOJIUMBIX
YHUBEPCUTETOM, B TOM YHCJIE€ C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH MpOoheCcCHOHATBLHON
NESITeIIbHOCTH BBIITYCKHHUKOB U IOTPEOHOCTEH paboTonaTeneii).

[IpenogaBaHue TUCIUIUIMHBI BEIETCS C TIPUMEHEHUEM CIIEAYIONINX BUIOB 00pa3oBaTeJIbHBIX
TEeXHOJIOTHii:

-0QNILHO-PEUMUH208AS1 MEXHOI02US OYECHUBAHUSL,

- 91IeKMpoHHOe 0OyueHue;

- npobemuoe odoyuenue,

- pazoop KOHKPEemuviX CUmyayutl;

- unghopmayuonnvle mexnonoeuu: Big Blue Button

Jlnsi OlICHKHM 3HAHWW, YMEHUWH, HAaBBIKOB W YPOBHS C(HOPMHUPOBAHHOCTH KOMIICTEHIIMU I1O
TUCITUTUIMHE TPUMEHSETCS OaJIbHO-PESHTHHIOBasS CHCTEMa KOHTPOJS W OIICHKH YCIIEBAEMOCTH
CTYACHTOB. B OCHOBY OaJJIbHO-PEHTHHIOBOH CHUCTEMBI IOJIOKEHBI MPHUHIUIBI, B COOTBETCTBHU C
KOTOPBIMH (DOPMHUPOBAHHE PEUTHHTA CTYJAEHTa OCYMIECTBISICTCS B XOAE TEKYIIErO KOHTPOIIS
ycreBaeMoCTH. MakcuMalbHOe KonudyecTBo 6amioB B cemecTpe — 100.

4.2. MeToauyeckne yKa3aHMs /UIA OOy4YalOIIMXCA MO OCBOEHUIO JMCUHUILUIMHBI Ha
3aHATHAX JEKIIMOHHOI0 THIIA
Jlexyuonnwvlii Kypc npeononaecaem cucmemMamu3upoBaHHOE U3N0NCEHUE OCHOBHBIX B0NPOCO8
memamuyecko2o niaua. B xode nekyuonnvix 3anAmuil packpwlearomcs 6a3osvle 8ONPOCHL 8 PAMKAX
Kadxcoou memvl  Oucyunaunvl. O0O03HAUAIOMCS KAIOYEble ACNEeKmbl meM, a MaKice Oelaromcs
aKyenmuvl Ha HaUboJIee CLONCHBLE U BANCHBLE NOJLONHCEHUS U3YHAEMO20 MAMepUad.
JIeKIMOHHBIE  3aHATHS  TNPOBOAATCA B IMOTOYHOM  ayAMTOPUM C  NPUMEHEHUEM
MYJBTUMEAMMHOTO IPOEKTOpa B Buje yueOHoi npezenTanuun uiu B OMOC yHuBepcurera.
B x00e nexyuonnvIX 3aHAMUL  PEKOMEHOYemcsi KOHCHEeKMUpOo8aHue y4eOHO20 Mmamepuaind.
Boszmooicno eedenue KoHcnekma aekyuil 6 6uoe uHme1eKm-Kapm.
OmoenvHble membl npeonazaiomcs 0Jia CaMOCMOAMeNbHO20 U3Y4eHUs (KOHCNeKMUPYIOMCs).
Mamepuaner nexyuii  A61A10MCA  ONOPHOU  OCHOBOU Ol NOO20MOBKU  00YUAIOWUXCA K
NPAKMU4ecKum 3auamusam / 1a00pamopHeiM pabomam U 6bINOJIHEHUs 3A0AHULl CAMOCHOAMENbHOU
pabomul, a makdxce K MepONpUSMUAM MeKYuje20 KOHMPOIA YCHe8aeMOCmu U NpOMEe*CYMOUHOU
ammecmayuy no OUCYUNIUHe.

4.3. MeTonnuyeckue yKa3zaHus 1Jisi OOy4alOIIUXCSl MO OCBOEHUIO THCHUILUIMHBI HA
JIabopaTopHbIX padoTax (He MPeayCMOTPEHO Y4eOHBIM IJIAHOM).

4.4. Meroanyeckue YyKa3aHusl Ui O0Yy4YalOIIMXCSl 1O OCBOGHHI0 JAUCHMIUIMHBI Ha
3aHATHAX CEMHHAPCKOI0 THIAa/ HA MPAKTHYECKUX 3AHATUAX

Ilpakmuueckue (cemunapckue) 3aHAMUSL NPeOCMAsIAIOM coO0U 0emanu3ayuio 1eKYuoHHO20
meopemuyecko2o Mamepuaid, npo8OOAMCs 8 Yeax 3aKpenieHus Kypca U 0X8amvl8aiom 6ce 0CHOBHbLE
pazoenvi. OCHOBHOU (POpMOU NpPOBeOeHUsT CeMUHAPO8 U NPAKMUYECKUX 3AHAMULL  A61Aemcs
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obcyscoenue Haubonee NPOOIEMHBIX U CIONCHLIX BONPOCO8 NO OMOENbHbIM MeMaM, a MaKice
pewierue 3a0a4 u pazoop npumepos u CUmyayuii 8 ayOumopHvix YCi06Usx.

Ipakmuueckue (cemunapckue) 3aHamus 00Y4AOWUXC 0OECneyusaom:

- NPOGEPKY U YMOYHeHUe 3HAHUL, NOIYYEHHbIX HA NeKYUAX,

- NoJyYeHUue YMeHUll U HABbIKO8 COCMABIEHUSL OOKIAO08 U COODWEHUN, 00CYHCOEHUS BONPOCO8
nO yueOHOMY Mamepuany OUCYUNIUHbL,

- N00BeOeHUe UMO0208 3aHAMULL NO PEelMUH2080U CUCmeMe, CO2IACHO MEXHOI02UYECKOU Kapme
OUCYUNTUHDL.

IpakmuuecKkue 3aHAMUsL OP2AHUZVIOMCS, 8 MOM YUCTe 8 (opme NPaKmu4eckol no020MmoeKu,
KOMOopas npedycmMampusaem yyacmue o0y4aroumuxcs 6 blNOJHEeHUU OMOeIbHbIX dNeMEHMo8 pabom,
CBAZAHHBIX ¢ OYOyWell NpoghecCcUOHATbHOU 0esimelbHOCHbIO.

4.5. Meroan4yeckue yKa3aHus M0 CAMOCTOSATEIbHOMH padoTe 00y4arommuxcs

CamocrosTenbHas pabota o0ecreurnBaeT NoAr0TOBKY 00y4aroIerocs K ay JMTOPHBIM 3aHITUIM
U MEPOIPHUATUSIM TEKYIIET0 KOHTPOJISI M MPOMEKYTOUHOW aTTECTAlMU MO M3y4aeMOW IUCIUILIMHE.
Pe3ynbrarhl 3TON MOATOTOBKH MPOSBISIOTCS B aKTUBHOCTH OOYYAIOLIErOCs Ha 3aHATHSIX M B Ka4eCTBE
BBITIOJTHCHHBIX MPAKTUYCCKUX 3aJIaHUH U IPYTHX (POPM TEKYIIEro KOHTPOJIS.

CaMocTosTenbHast paboTa CTYICHTOB BKIIFOUYAET:

1. M3yuenue yuebroii 1umepamypuvi no Kypcy.

2. Peuwenue npaxmuyeckux cumyayuti u 3a0a4

Ilooecomoska pegpepamos

3. Pabomy c pecypcamu Unmepnem:

1. Allmath.ru [DnexTpoHHbIit pecypc] : Bcs MaTeMaThKa B OTHOM MecTe. — Peskum jocrymna:

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

2. Exponenta.ru  [OnexTpoHHBIi pecypc] : oOpazoBar. wmar. caiit. — Pexum pgocryna:
http://www.exponenta.ru/. — 3ari. ¢ skpaHa.
3. Math-Net.Ru [Dnekrponnslii pecypc] : oOmiepoc. MaT. mmoprajl. — PexuM gocryna:
http://www.mathnet.ru/. — 3aru. ¢ skpaHa.
4.TotoBble 3a7aud ¥ pEIICHWS OHJAWMH [DJIeKTpOHHBIM pecypc]. - Pexum mgoctyma:
http://univer2.ru/uchebniki_po_matematike.htm. - 3aru. ¢ sxpana.

Pemenue BrpICHICH MaTeMaTHKM OHJIAMH [DNEKTpOHHBIM pecypc]. - Pexum pocryna:

http://mathserfer.com/. - 3arux. ¢ skpana

4. [1o020mosKy Kk mecmuposanuio no memam Kypca

5. I[1o020mo6Ky K npomedcymounol ammecmayuu no Kypcy

[Ipu BBITIONIHEHUM 3aJaHUN IS CAaMOCTOSATENIbHOW pabOThl PEKOMEHAYeTCs MpopadboTKa
MaTepHaJIoB JEKIHMH M0 KaX /10 MpOHAeHHON TeMe, a TaKXKe N3YyYeHHEe PEKOMEHIYEeMOM JTUTepaTyphl.

Jnst oOywaromuxcsi 1o 3a04HOM (opme o0O0ydeHus CcaMOCTOsITeNIbHAas paboTa SBISETCA
OCHOBHBIM BHJIOM Y4€OHOM e TeTbHOCTH.

Jlisa obecrieueHus: CaMOCTOSATENbHOW pabOThl OOYYArOUIMXCS MCIONb3YETCS 3JIEKTPOHHBIN
y4eOHslil Kypc, cozaanublii B DMMOC ynuBepcutera http://sdo.tolgas.ru/

4.6. Metoauuyeckue YKa3aHusl /UIS BbINOJHEHUS] KYPCOBOIO MpoeKkTa / padorsl (He
MPeIyCMOTPEHO Y4eOHBIM IVIAHOM).


http://www.allmath.ru/.%20-%20Загл
http://www.exponenta.ru/
http://www.mathnet.ru/
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5. VYEBHO-METOJIWYECKOE W WH®OPMAINMOHHOE OBECIEYEHWE
TACIATITAHBI

5.1. IlepeyeHb OCHOBHOW M JONMOJHHUTEJIHLHON y4eOHOW JIMTEpPATYypPbl, HEOOXOAUMOI AJIsi
OCBOEHHUS TUCHMUILINHBI

Bes nurteparypa, BKIIIOYEHHass B JAaHHBIM IepeyeHb, MPEACTaBiICHA B BUAE JIJIEKTPOHHBIX
pecypcoB B 3ieKTpoHHOM 6ubnnoreke yausepcurera (ObC). Jluteparypa, ucnoib3yemasi B Ie4aTHOM
BUJIE, TIPEJICTABJICHA B HAYYHOU OmOIMoTeKe yHUBepcuTeTa B o0beme He MeHee 0,25 3K3eMIUIsIpoB Ha
OJIHOTO 00yYarouierocs.

OcHoBHas1 JIMTepaTypa:

1. Kparkuii Kypc BBICIICH MaTeMaTHKW [DJIEKTPOHHBIA pecypc]| : ydel. s BY30B IO
HanpasieHuto noarot. "Oxonomuka" / K. B. bannun [u ap.] ; mox o6m. pen. K. B. bannuna. - 2-e u3z.
- JHokyment Bookread2. - M. : JlamkoB u K, 2017. - 512 c¢. - Pexum npocryna:
http://znanium.com/bookread?2.php?book=415059.

2. Maremaruka B mpuMepax U 3agavax [IDNeKTpoHHbIN pecypc] : yueb. mocodue ajs By30B
o TexH. cnenuainbHocTsM / JI. H. XKyp6enko [u np.]. - Hoxkyment Bookread2. - M. : UHOPA-M,
2016. - 372 c. - Pexxum gocryma: http://znanium.com/bookread2.php?book=484735.

3.  IlanrtemeeB, A. B. OObikHOBeHHBIE nu(depeHuaNbHble ypaBHEHHS. [IpakTHKyM
[OnexTpoHHBIH pecypc] : yueO. mocoOue sl BY30B IO HamNpaBlIEHUSM IMOATOT. €CTECTB. HayK,
TEXHUKH, NHHOPMATHKH M SKOHOMUKH (KBanudukanus (crenenp) "Oakanasp") / A. B. [lanrenees, A.
C. Sxumona, K. A. Pribakos. - Jlokyment Bookread2. - M. : UHOPA-M, 2016. - 431 c. - Pexum
noctyna: http://znanium.com/bookread2.php?book=549273.

4.  PyGamkuna, E. B. Jluneiinas anre6pa. Jluneitnoie onepatopsl. KBagpatuunsie GopMBblL.
KommiekcHple yucna [DnekTpoHHBIH pecypc] : yued. mocobme / E. B. Pybamxuna. - JlokymeHT
Bookread?. - M. : NH®PA-M, 2016. - 38 C. - Pexum JOCTYTIa:
http://znanium.com/bookread2.php?book=544419.

5. YuyeOHo-MeToaMueckoe Mocobue Mo aucuuiuinHe "Martematuka" [DIeKTpOHHBIN
pecypce] : musa texH. Hanpasinenuid BO Y. 1 / IToBomk. roc. yH-T cepBuca (PI'BOY BO "TIBI'YC"),
Ka¢. "Boicii. Matemaruka" ; coct. }0. C. JlanunoBa. - Jlokyment Adobe Acrobat. - Tonpsrty :
IMBI'YC, 2018. - 926 KB, 119 c. - Pexxum poctyma: http://elib.tolgas.ru.

6. YueOHo-MeToaMueckoe Mocobue Mo gucuuiuinHe "Martematuka" [DIeKTpOHHBIN
pecype] : mua texH. Hanpasinenuid BO Y. 2 / IToBomk. roc. yH-T cepBuca (PI'BOY BO "TIBI'YC"),
Ka¢. "Boicii. Matemaruka" ; coct. 10. C. JlanunoBa. - Jlokyment Adobe Acrobat. - Tonpsrtu :
[MBI'YC, 2018. - 1,01 MBb, 138 c. - Pexxum moctyma: http://elib.tolgas.ru.

7. YyeOHo-MeTOAMYECKOE TMocobue Mo aucuuiuinHe "Marematuka" [DIeKTpOHHBIN
pecype] : musa texH. Hanpasinenud BO Y. 3 / ITosomk. roc. yH-T cepBuca (PI'BOY BO "TIBI'YC"),
Ka¢. "Boicii. Matemaruka" ; coct. 10. C. JlanunoBa. - Jlokyment Adobe Acrobat. - TonpsrTu :
IMBI'YC, 2018. - 986 KB, 114 c. - Pexxum poctyma: http://elib.tolgas.ru.

8.  Iumnauyes, B. C. Briciias marematuka [ DIeKTpOHHBIHN pecypc] : yueO. ams By3os / B. C.
[[Iumaues. - Jlokyment Bookread2. - M. : UH®PA-M, 2015. - 479 c. : un. - Pexum pocryna:
http://znanium.com/bookread2.php?book=469720.

9. Ilumaver, B. C. 3agauynuk 1Mo BBICIICH MaTeMaTuke [DIEKTPOHHBIN pecypc] : y4uel.
nocobue st By30B / B. C. lllunaues. - 10-e uza., crepeotur. - Jlokyment Bookread2. - M. : UHOPA-
M, 2018. - 304 c. - Pexxum poctyma: http://znanium.com/bookread2.php?book=927763.

JlonoJIHUTeIbHAS JIUTepaTypa:

10. Beicmas MaTeMaTHKa B YIIpaKHEHUAX U 3a7adax [Tekcrt] : [yde0. mocodue I By30B] :
B2 4. Y. 1/II E. anko [u ap.]. - 7-e u3x., ucnp. - M. : OHUKC [u ap.], 2008. - 368 c. : um.

11. Bsicmas matemaTHKa B yIpaKHEHUsIX U 3amavax [Tekcrt] : [yue. mocobue ist By30B] :
B2 4. Y. 2 /1L E. Janko [u ap.]. - 7-e u3x., ucnp. - M. : OHUKC [u ap.], 2008. - 448 c. : um.

12.  Ouxos, B. ®. ®uznko-maremarnueckne Tioabl ¢ Mathcad n MHTEpHET [DNeKTPOHHBIN
pecypc] : yueb. mocobue / B. @. Oukos, E. [1. boromonosa, /. A. Banos. - U3x. 2-e, ucnp. u aom. -
Hoxyment Reader. - CII6. [m ap.] : Jlams, 2018. - 556 c¢. - Pexum gocryna:
https://e.lanbook.com/reader/book/103944/#1.



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
https://e.lanbook.com/reader/book/103944/#1
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13. IImckynos, H. C. luddepennuansuoe u UHTErpaibHoe ucunciaeHus [Tekct] : ydeo.
nocobue ans Bry3oB T. 1 / H. C. Iluckynos. - U3n. crep. - M. : Unrerpan-Ilpecc, 2007. - 415 c. :
CXEM.

14. TluckynoB, H. C. duddepenuunansnoe n uHTerpansHoe ucuucienus [Tekcr] : yueO.
nocobue st Bry3oB T. 2 / H. C. ITuckynos. - U3zn. crep. - M. : Unrterpan-Ilpecc, 2007. - 544 c. :
CXEM.

15. Cnaiig-nexumust no aucuuiuiiae "Marematuka" mo Teme "Teopus mpeneno"
[DnexTpoHHBI pecypc]| : mns Beex HampaeieHuit BO / IMoBomxk. roc. yH-T cepBuca (®I'BOY BO
"TIBI'YC"), [Kad. "Beicmi. marematuka"] ; coct. T. B. Hukurenko. - Joxyment PowerPoint. -
Toapsartu : I[IBI'YC, 2018. - 883 Kb, 111 c.. - CD-ROM.

16. Crnaiin-nekuusa no pucnuiimae "Martemartuka" mo Teme "®OYHKIUM HECKOJIBKHX
nepeMeHHbIX" [DneKTpoHHBI pecype] : mis Bcex HampaieHuid BO / IloBoiok. roc. yH-T cepBuca
(®I'OY BO '"MIBI'YC"), [Kad. "Beicmi. marematuka'] ; coct. 0. C. lanwioBa. - J[oKkymeHT
PowerPoint. - Toaesarru : IIBTYC, 2018. - 567 KB, 29 c.. - CD-ROM.

17. Cnaiin-npaktukym no gucuuruimHe "Martemartuka" nmo Teme "BblunciieHne JBONWHBIX
uHTerpasioB" [DnekTpoHHBINH pecype| : mis TexH. HampasieHuit BO / IloBomk. roc. yH-T cepBuca
(®I'bOY BO '"TIBI'YC"), [Kad. "Beicmi. matematuka'] ; coct. 0. C. lanwioBa. - J[okymMeHT
PowerPoint. - Tonesrru: IIBI'YC, 2017. - 378 KB, 37 c.. - CD-ROM.

IIepuoauueckas Jureparypa

Bectuuk bypsitckoro ['ocynapctBeHHoro yuuBepcurera. Matemaruka, Mapopmaruka
BectHuk KazaHckoro TeXHOJIOrM4eCKOro yHUBEpCUTETA

EcTtecTBeHHbIE M1 MaTEMAaTUYECKUE HAYKA B COBPEMEHHOM MHpPE

N3Bectus Cankt-IlerepOyprckoro rocyaapcTBEHHOTO TEXHOJIOTHYECKOTO HHCTUTYTA
MaTtemaTHuka 1 MaTeMaTHUeCKOe MOACINPOBAHUEC

G wN R

5.2. IlpodeccmoHanbHbie 0a3bl JaHHBIX, HH(POPMANMOHHO-CIIPABOYHBIE CHCTEMBI,
HHTEPHEeT-PecypChl

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

2. Exponenta.ru  [OnexTpoHHBI pecypc] : oOpazoBar. wmar. caiit. — Pexum gocryna:
http://www.exponenta.ru/. — 3ari. ¢ skpaHa.

3. Math-Net.Ru [Dnekrponnslii pecypc] : oOmiepoc. Mar. mopral. — PekuM gocTyma:
http://www.mathnet.ru/. — 3aru. ¢ skpaHa.

4.TotoBble 3a7aud ¥ pEIICHWS OHJAWH [DIeKTpOHHBIM pecypc]. - Pexum mgoctyma:
http://univer2.ru/uchebniki_po_matematike.htm. - 3aru. ¢ sxpana.

5.Pemienne BpIcIIel MaTeMaTUKH OHJAMH [DNEeKTpoHHBIM pecypc|. - Pexum gocryna:

http://mathserfer.com/. - 3aru. ¢ skpaHa.

6. DnekrpoHHas OubOIMoTeuHas cucteMa [[OBOMKCKOTO roCcylnapcTBEHHOTO YHHUBEPCUTETa CEepBHCA
[DnexTpoHHbIi pecypc]. - Pexxum noctyna: http://elib.tolgas.ru/. - 3arm. ¢ sxpana.

7. DieKTpOHHO-OMOIMOTEUHast cucTeMa Znanium.com [DiekTpoHHbIi pecype]. - Pexum mocryna:
http://znanium.com/. — 3arux. ¢ skpaHa.

8. DnexTpoHHO-OMONMOTeUHass cuctema Jlanb [DnekTpoHHBIM pecypc]. - Pexum mocryma:
https://e.lanbook.com/books. - 3arux. ¢ sxpana.


http://www.allmath.ru/.%20-%20Загл
http://www.exponenta.ru/
http://www.mathnet.ru/
http://elib.tolgas.ru/
http://znanium.com/
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5.3. [IporpammHoe obecnieyeHue

NudopmanronHoe obecrieueHue y4eOHOro mpolecca MO AUCHUIUIMHE OCYIIECTBISIETCS C
UCIIOJIb30BAHUEM  CJIC/IYIOIIEr0 IPOrPaMMHOr0  oOecriedyeHus] (JIMLEH3HMOHHOTO H  CBOOOIHO
PacIpoCTpaHsIEeMOro), B TOM YHCIJIE OTEYECTBEHHOTO IPOM3BOCTBA.

Ne HanmenoBanue YciaoBus gocryna
n/n
1 Microsoft Windows 7 U3 BHYTPCHHEH CeTH YHUBEPCHUTETA (JIMLECH3HOHHEIN TOTOBOP)
2 Microsoft Office Professional Plus W3 BHYTPEHHEH CETH YHUBEpPCUTETA (JINIICH3MOHHBIH JT0TOBOD)
3 Koncynpranrllmroc 13 BHYTPEHHEH CeTH YHUBEPCHTETA (JINIICH3HOHHEII TOTOBOD)
4 C10 MOODLE U3 II0GOU TOYKH, B KOTOPON UMEETCS OCTYII K ceTH MHTepHeT
(JIUIIeH3MOHHBIH JOrOBOP)

6. OIMMMCAHUE MATEPUAJIBHO-TEXHUYECKOM BA3bl, HEOEXOJIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JMCIHUIIJIMHE

[TomenieHust mpencTaBisAOT co00i ydeOHbIE ayIUTOPHH IJIsi MPOBEACHUSI YUYEOHBIX 3aHITHH,
IOPEIYCMOTPEHHBIX Y4Y€OHbIM IUIAHOM M paboyel MporpaMMoON JUCLMILIMHBI, OCHAIllEHHbIE
000py/10BaHUEM M TEXHUYECKUMHU CPEICTBAMU OOyUEHUS.

3aHATUSA JIEKIMOHHOIO THNA. Y4YeOHble ayAWTOPUM JUIsl 3aHSATUH JIEKLIMOHHOTO THIIA
YKOMILIEKTOBAaHbI MEOEINIbIO M TEXHUUECKUMHU CPEACTBAMU O0YUEHHUS, CIIYKaIlUMU JJIs1 IPEJICTaBICHUS
yueOHOoIl nHpopMalK (CTallMOHAPHbIE UM NIEPEHOCHBIE HA0OPhI JEMOHCTPALIMIOHHOI'O 000PYI0BaHUS
(IpOEKTOp, IKpaH, KOMITBIOTEP/HOYTOYK), y4eOHO-HAINISIHbIC TOCOOMs (MIpPEe3eHTAlMK 10 TeMaM
JeKIMii), obecreynBaonue TeMaTHYeCKUe WIUTIOCTPALMM, COOTBETCTBYIOIIME NaHHOM NporpaMme
JUCIUIUINHBI.

3aHATHS CEeMUHAPCKOr0 THNA. Y4YeOHbIE AayIAUTOPUM JUIl 3aHATUI CEMUHApCKOTo THIIA
YKOMILIEKTOBAaHbI MEOEINIbIO M TEXHUUYECKUMHU CPEICTBaMU O0YUEHUs, CIIY KALUMU JIsl IPEICTaBICHUS
yueOHOoI nHpopMaIK (CTaLlMOHAPHBIE UIIH IIEPEHOCHBIE HAOOPHI IEMOHCTPALIMOHHOTO 000PYI0BaHUS
(mpoexTop, 3KpaH, KOMIbIOTEP/HOYTOYK).

JlaGopaTopHsble padoTsl (He npedycmompensl y4eOHbIM NIAHOM,).

IIpome:xxyToyHnast arrecraums. Jlnf mnpoBeneHUs NPOMEKYTOUYHOM aTTECTAallMH IO
JUCLUIUINHE HCIIOJIB3YIOTCS KOMIIBIOTEPHBIE KJIACCHI, OCHAILEHHBIE KOMIIBIOTEPHOM TEXHUKOH C
BO3MOXXKHOCTBIO TMOJKIIOYEHHUs] K ceTH VHTepHeT M oOecriedeHHeM JOCTyna B 3JIEKTPOHHYIO
UHPOPMALIMOHHO-00pa30BaTENbHYI0  CpeAy  YHHUBEpCUTeTa  W/WiuM  y4yeOHble  ayIUTOPHH,
YKOMILIEKTOBaHHbIE MEOEIIbIO U TEXHUUECKUMHU CPEJICTBAMHU O0yUEHUSI.

CamocrosiTeibHasi pabora. IlomemeHuss Uit CcaMOCTOATENBHOM pPabOThl  OCHAIIEHBI
KOMIIBIOTEPHON TEXHUKOW C BO3MOMKHOCTBbIO MOJKIIOUEHUs K ceTh «MHTepeHer» M JOCTymoMm K
AJIEKTPOHHOM  MH(pOpPMAIMOHHO-00pa3oBaTeIbHOM  cpelne  yHHMBepcureTa. [l opraHuzanuu
CaMOCTOSITENIbHON pabOThl 00yUarOIIMXCS UCTIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIaCChl YHUBEPCUTETA;

oubnroTeka (Mearas3ain), UMEIoIIasi MecTa i 00yJaroIuXcs, OCHAIIICHHBIE KOMITBIOTEPAMH C
JIOCTYTIOM K 0a3aM JJaHHBIX U ceTH MHTepHeT.

DJIeKTPOHHAas HHPOPMALMOHHO-00pa3oBaTe/IbHAsA cpena YHUBepcHTeTa
(AU OC).Kaxp1iioObydaronniicaBTe4eHUeBCEronepruoaao0yueHus100eciedeHH AMBU Ty aTbHBIMHEOT P
AQHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON HH(OpMalnOHHO-00pa30BaTEeIbHON Ccpelle yHUBEpPCUTETa
(OUOC)http://sdo.tolgas.ru/m3z mo6oH TOYKH, B KOTOpOH HMEETCS AOCTyNl K HH(OPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu "MHTepHeT", Kak Ha TEpPpUTOPUH YHUBEPCUTETA, TaK U BHE €€.

OUOC yHuBepcurera 00eCreurnBaeT:

JOCTYyNl K Y4eOHbIM IUIaHaM, pabo4yuM mporpaMMmMaM JUCHUIUIMH (MOAYJeH), MmporpaMMam
NPaKTUK, OJJIEKTPOHHBIM Y4YeOHBIM M3JaHUAM U DJICKTPOHHBIM 00pa3oBaTENbHBIM pecypcam,
YKa3aHHBIM B pab04MX MporpaMMax JTUCHUIUIMH (MOIyJeil), mporpaMMax MpakTuK;

(dbopMHpOBaHKE JIEKTPOHHOTO NOPTQPOINO 00yUaIOIIErocs, B TOM YHUCIE COXpaHEHHE ero paboT
Y OIICHOK 3a 3TH PabOTHI.
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B cnyuae peanuzanuu o0pa3oBaTeabHONW IPOrpaMMbl ¢ IPUMEHEHUEM 3JIEKTPOHHOTO 00y4YeHHs,
JTUCTAaHIIMOHHBIX 00pa3oBarenbHBIX TexHONOorui DNOC MOMOTHUTENHEHO 00€CTICeYNBACT:

¢ukcanuo xoxa oOpa3oBaTENBLHOTO MpOLEcca, PE3yIbTaTOB MPOMEKYTOYHON aTTeCTallud U
pe3yJIbTaTOB OCBOCHHSI 00pa30BaTEIbHON IPOTPAMMBI;

MIpOBeJIeHUE YUEOHBIX 3aHATH, MPOLIEYp OLIEHKH Pe3ylbTaTOB 00yUeHHsl, peau3alns KOTOPhIX
MPEeIyCMOTPEHAa C TMPUMEHEHHEM OJJICKTPOHHOrOo OOydYeHHs, IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI;

B3aUMO/ICHCTBUE MEXKY YUaCTHUKAMH 00pa30BaTeIbHOTO MPOIIECCa, B TOM YUCIIE CHHXPOHHOE U
(WyIM) acCHHXPOHHOE B3aMMO/ICHCTBHS OCPEACTBOM ceTH "MHTepHeT".

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

[Ipu nHeoOxomumocT pabouas mporpaMma IUCHUIUIMHBI MOKET OBITh aJanTHpPOBaHA IS
obecrieyeHHss 00pa30BaTEIBLHOTO TPOIECCa WHBAIUIOB M JIMI[ C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0pOBBsI, B TOM YHWCIIE Ul TUCTaHIIMOHHOTO 0OyueHwms. [y aToro TpeGyeTcs 3asBICHUE CTYACHTA
(ero 3aKOHHOTO TMPEJICTABUTENS) W 3aKIIOYCHUE IICUXO0JIOr0-MEIUKO-TIEarOrHiyecKod KOMHCCUHU
(IIMIIK).

B ciydae HeoOXomuMOCTH, 00y4JarOIIUMCS M3 YUCIIA JIMI C OTPAHUYCHHBIMUA BO3MOXXHOCTSIMH
310pOBbsl (IO  3asBICHUIO OOydaromierocs) a sl WHBAIMJOB TaKKe€ B COOTBETCTBUH C
WH/IMBUYAJIbHOW MPOrpaMMOI peaOUIMTAIliy HHBAJIK]IA, MOTYT MPEIIaraThCsl CICIYIOIIUE BApUAHThI
BOCTIPHSATHS y4eOHOM MH(OPMAIHH ¢ YI€TOM UX WHAMBHIYATbHBIX MCUXO(PH3MUECKUX OCOOCHHOCTEH,
B TOM YHCJIC C IPUMEHEHUEM AJIEKTPOHHOTO O0YUYCHHS U TUCTAHIIMOHHBIX TEXHOJIOTHUH:

- JUIA JIAL C HapyIICHHSIMH 3PEHHS: B MEYaTHOH (QopMe yBenmueHHBIM mpudTom; B dopme
3JIEKTPOHHOTO JOKYMEHTa; B opme aynuodaiina (mepeBo y4eOHbIX MaTepualoB B aynuodopMmar); B
nedaTHOH (Qopme Ha s3plke bpaing; WHIMBUAYalbHBIE KOHCYJIBTAlMM C  TMPHUBJICYCHUEM
TUQIIOCYPIOTIEPEBOAUNKA; MHIMBUAYAIbHBIC 331aHUSI M KOHCYJIBTAIUH.

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

- JUIS JIWI C HapyUICHUSIMH OMOPHO-IBUTATEIBLHOTO ammapara: B meyaTHou ¢opme; B Gopme
AIIEKTPOHHOTO IOKYMEHTa; B (hopMe ayanodaiisia; HHINBUIYaIbHBIE 3aIaHUS 1 KOHCYIJIbTAIHH .
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8. OHEHOYHBIE MATEPHAJIbI (®POHA OLEHOYHBIX CPEIACTB) JJIA
TEKYIEI'O KOHTPOJISA YCIIEBAEMOCTHU U ITPOMEXYTOYHOU ATTECTALIUN

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

Jlnsi OllCHKH 3HAaHWW, yMEHWI, HABBIKOB M YPOBHSA C(HOPMHUPOBAHHOCTH KOMIICTCHIIUU I1O
TUCITUIIMHE TPHUMEHSIETCS OaUTbHO-PEHTHHIOBasS CHUCTEMa KOHTPOJS W OIICHKH YCIEBAEMOCTH
CTYACHTOB. B OCHOBY OaJIbHO-PEHTHHIOBOI CHCTEMBI ITOJIOKEHBI MPHUHIUIBI, B COOTBETCTBHU C
KOTOPBIMH (DOPMHUPOBAHHE PEUTHHTA CTYyIEHTa OCYIIECTBISCTCS B XOJ€ TEKYIIETO KOHTPOJIS
ycrneBaeMocTd. MakcumanbHOe KoJmuecTBO O6aiioB B cemectpe — 100.

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

o0yueHus
®DopMma npoBeaeHUs1 IIxaabl OlleHKH YPOBHS
NPOMEKYTOYHOM copMHpPOBAHHOCTH [IIkaa olleHKH YPOBHS 0CBOEHHSI IUCITHILITHHBI
aTTecTalul Pe3yJabTaTOB 00yUeHHS
VYposueas mkana | 100 6ampHas 100 GanpHas 5-0anmnpHas mKama, HeauG GepeHn
OILICHKU nikana, % nikana, % i hepeHpoBanHast HpOBaHHAsI
KOMIIETEHIIUI OIICHKa/0ajuT OIEHKA
Huppepenyuposannviii | 1OMOPOrOBBIT Huxe 61 Huxe 61 «HEYIIOBIICTBOPHUTEIBLHOY / 2 HE 324TEHO
saqem TTOPOTOBEIH 61-85,9 61-69,9 «YIOBJIECTBOPUTEIHHO» / 3 3a4TEHO
xsame 70-85,9 «xopouio» / 4 3a4TEHO
MOBBIIIEHHBINA 86-100 86-100 «OTJIIMYHO» / 5 3a4TEHO

Ilo umozam mexyweil ycnesaemocmu CMyOeHmy Mmodxcem OblMb 8bICMABIeHAd OYeHKA No
APOMENCYMOUHOU ammecmayuu 8 COOMEeMmCcmaur 3a HAOPAHHLIMU 3a cemecmp 6ariamu (no
HakonumenbHoMy petimuney). Cmyoenmam, HAOpasuwum 6 xo0e meKyuje2o KOHmpoOJis yCnesaemocmu
no oucyunaure om 61 0o 100 6annos u vinorHUSWUM BCe 00OA3amelbHble 8UObL 3ANIAHUPOBAHHBIX
VUeOHbIX 3aHAMUL, NO peuleHuro npenodagameisi 6e3 NPoOXONCOeHUs NPOMENCYMOYHOL ammecmayuu
8bICMABTIAEMCSL OYEHKA 8 COOMBEMCMBUU CO WIKANOU OYEHKU Pe3)Ibmamos 0C80eHUs OUCYUNTIUHD.

Pesynomam o0o0yuenua cuumaemca c@opmuposannvim (ROGLIUIEHHDBLI YPOGEHD), eCilu
meopemuyeckoe Co0eplHcanHue Kypca 0C80€HO NOTHOCMbIO, NPU YCMHbIX C00ece008anusx cmyoeHm
ucuepnvigaowe, Nocie008amesbHo, YemKo U JI02U4eCKU CMpPOUHO uzidzaem Y4eOHbulll Mamepua,;
CB0000HO CHpABNIAEMCA C 3A0a4amu, BONPOCAMU U OpPYUMU BUOAMU 3A0AHUL, MPedVIOWUX
NpUMEHeHUs 3HAHUL, UCNOb3Yem 8 omeeme OONOTHUMENbHLIL Mamepuai; 6ce npedycMompeHHble
pabouell y4eOHOU NPOSPAMMOU 3A0AHUS BbINOJIHEHbl 6 COOMEEeMCmeUU ¢ YCMAHOBIeHHbIMU
mpebo8aHuaAMY, CMyOeHm CHOCOOeH aHAIU3UPOBAMb NOJYYEHHble pe3ylbmamvl, Nposeisem
CAMOCMOAMENbHOCMb NPU 8bINOIHEHUU 3A0AHULL, KA4eCmeo Ux 6bINOJHEHUs OYEHEHO YUCIOM 0alN08
om 86 0o 100, umo coomeemcmeyem HOBLIULEHHOMY YPOBHIO CHOPMUPOBAHHOCMU Pe3YTbmMAamos
00yueHusl.

Pesynomam obyyenusa cuumaemca copmuposannvim (NOpoz2oevlii  ypoeens), eciu
meopemuyecKoe Co0eplHcanHue Kypca 0C80€HO NOIHOCMbIO, NPU YCMHbIX cO0ece008aHusx cmyoeHm
nOCNe008amenbHO, YemKo U JI02UYecKU CMpPOUHO usiazaem YYeOHbull Mamepuai, CHnpaeiiemcs C
3a0auamu, BONpPocamu U OpyeuMu BGUOAMU 3A0AHUL, MPedYIOWUX NPUMEHeHUs 3HAHUL, 6ce
npeoycmMompenHvle pabouell Y4eOHOU NpopamMmol 3a0anus 6blNOJHEHbl 6 COOMEEMCMEUU C
VCMAHOBNIEHHbIMU MPeOOo8aAHUAMU, CMYOeHM CHOCOOeH aAHATU3UPOB8AMb NOJYUEHHble De3)IbMambl,
nposAeuAem CamoCMOAMENbHOCMb NPU BbINOIHEHUU 3A0aHUL, KA4ecmeo UX BblNOJHEHUS OYEHEeHO
yuciom oannoe om 61 0o 85,9, umo coomseemcmaeyem nopocosomy YPOBHIO CEHOPMUPOBAHHOCMU
pe3yibmamos 00yueHus.

Pe3ynomam o6yuenus cuumaemcsa HecqOPpMUPOSAHHBIM, eClU CHYOeHm NpU GbINOJIHEHUU
3a0anull He OeMOHCMpUpyem 3HAHUL YYeOHO20 Mamepudand, OONycKaem OWUOKU, HeY8ePeHHO, C
OonvuuUMU  3aMPYOHEHUAMU  BLINOJIHAEM 3A0aAHUs, He OeMOHCMPUpyem HeoOX00UMbIX YMeHULl,
Kauecmeo 6bINOIHEHHbIX 3A0aHUL He COOMBEemCcmeayem YCmaHo8IeHHbIM Mpebo8aHUIM, KAYecmeo ux
8bINOIHEHUSL OYEHEHO YUCIOM bannoe Hudce 61, umo coomeemcmeayem 00NOPO208OMY YPOBHIO.
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®opMBbI TEKYLIET0 KOHTPOJIA YCIIEeBA€eMOCTH
(TexHOMIOTHYeCKas KapTa 1 ceMecTp JJIfA CTYIEHTOB 04UHOI GOPMBI 00yUeHHsT)

DopMBbI TEKYLIET0 KOHTPOJIA

KomunuectBo

KoanuecTtBo 6amios

Makc. BO3M. KOJI-BO

KOHTPOJbHBIX 3a | KOHTp. TOUKY 6aiioB
TOYCK
Koumponvnvie pabomei 2 10 20
Pemienne 3a1a4 Ha NpakTUUECKUX 3aHATUSIX 12 2 24
Jomaminue MHOUBUAYaAIbHbBIE 3aJaHUS 3 9 27
Kouncnekr nekmuii. 1 10 10
CocraBieHre CIPAaBOYHUKOB 1 9 9
Teopueckuil petimune (yuacmue 8 KOHQEpeHYUsX, 1 10 10
onumMnuUaodax u m.n.)
JlononnumenvHole bainvl 3a AKMUBHOE U3YHEHUE OUCYUNIUHDL
u op.
HToro nmo aucuunjinge 100 6ass10B

@opMBbI TeKyIIEro KOHTPOJIS YCIIeBAeMOCTH
(TexHoJIorHUecKasi KapTa 2 ceMecTp /ISl CTYIeHTOB 04HOiT (GOpMBI 00yUeHHs1)

(I)OpMLI TEKYIEro KOHTPOJIs KommuectBo | Kommuecto 6ammoB | Maxkc. BO3M. KOJI-BO
KOHTPOJBHBIX 3a | KOHTp. TOUKY 6aymtoB
TOYCK
Pemenue 3a1a4 Ha MPaKTUYECKUX 3aHATUAX 16 2 32
Jomaninue MHAMBUIYaJIbHbBIC 3a1aHUS 4 10 40
Koncmexr mekimid. 1 10 10
CocTaBneHue CrpaBoYHUKOB 1 8 8
Teopueckuii petimune (yuacmue 8 KOHepeHyusx, 1 10 10
ONUMNUAOAX u m.n.)
JlononnumenvHole bainvl 3a AKMUBHOE U3yYeHUe OUCYUNTUHDL
u op.
HToro no nucuuniube 100 6ass10B
Cucrema OlIGHHMBaHMS TPEJACTABICHA B  3JCKTPOHHOM y4eOHOM Kypce IO  JUCIMILIUHE

http://sdo.tolgas.ru/.

8.2. TumoBble KOHTpPOJbHbIE 3aJaHHsl WJIM HHble MaTepuaabl s TEKYIIEIO

KOHTPOJISA YCIIEBAEMOCTHU

8.2.1.J]loMmamHue HHAMBUAYAJIbHBIE 32/IaHUS

Jns cTyneHToB oO4yHOW (OpMBI O0y4YEeHHs
HHHHBHHyaHBHHGSaﬂaHHH:

Nel- «Teopust mpenenoBy.

Ne2- «/IluddepeHnmanbHbIe UCYUCIECHUS .

Ne3- «MHTErpanbHOE UCUUCIEHUE.

B | cemectpe mnpeaycMOTpEeHBl JOMAallHHE

Cnava qoMalIHUX UHIUBUAYAIbHBIX 33aHUN paboT MpeaycMOTpeHa Ha MPaKTUYECKUX

3aHATUAX.

Jomamnee HHAMBHUAYAJbHOE 3a1aHue N ]« Teopusi mpeaesos».

Bri0op mapameTpoB: mpernoaBaTenb 331aeT napaMmerp m u3 3HayeHui 1,2,3.

[Tapametp K - HOMEp B CIHCKE TPYIIIIBI
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1. oka3zaTh uconb3ys onpenenenus. Haiitu npeaen ¢pyHKIuuU (MIOCIEI0BATENIEHOCTH).

mn+k m

oo kn+1 Kk

lim x? + kx =m? + km.
X—>m
omx®+kx+3
2. I|m2—
x>o kx® —x +10
x? —k?

3.1lim
X—>m X2 _m2

_ x*—(m+k)x+mk
4. lim

x—k X3_k3
5. lim ¥Xx+m—+/x+k
1-cos(mx
6. mé
x>0 1—cos(kx)
7 Iimarcsm3x
x—0 tgkx
. coskx .. coskx
8. Iim , lim .
XHE X x—0 X
2
9. lim X" +3x-1

x>0 x5 + kx® +10
10. “m[mx+1j
X—>00 kX_2

2X
11, Iim[m+xj
x>0\ K+ X

_n*+(k+1)n+k
12. lim -
x>=  n+sin(mn)

1

13. lim(1+sinkx)m

x—0

HaiiTu Touku paspeiBa QyHKIMH

14. vy =
7 x2 —k?
[x—m|
15.y—x2_mz

mx -1, opu Xx<0
16. y=<Xx—K,mpu 0 < X <2m
10, mpu X > 2m
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JlomamHee HHAUBHAYAIbHOE 3agaHne No2 «/IuddepeHnuaibHble HCUHCTEHUD.
Bapuanr 1.

2(3x3 +4X* —x— 2)

151+ X

1. Berunuciaure npou3BOHYIO Y =

2
X X X
2. Boraesnte npoussoylo Y = X —In(1+¢*) - 2e 2arctge? - [arctge2]

Brtgt

3. Berunciure nmpousBoanyo Y = In —i

J5-tg=

2
1 In arctgx
4. BolurcnuTe NpoU3BOAHYIO Y = (arctgx)z
xarcsin x >
5. Berunciure npou3BOIHYIO Y = ———— + Iny1-x
V1-x?

COS X COS X

6. Berauciaute npousBoaHywO y = 2 - +3-

sin“x  sin®x
7. BerauciauTe BTOPYIO MTPOU3BOIHYIO 3aJaHHON QyHKIMH y = In (x +1+x? )

2

dy
dx? ’

dy x =cosint

8. Borunciure — u

ecnu pyHKIus Y ( X) 3aJjaHa napaMeTqueCKH{ in?t
y =sin

9. Beruuciure Y'u Y g dyHkuun y(x) , 3aIaHHOM HesBHO X +Y° —[X* +y* =0
. 1
10. Boruncnure npubiamkeHHOE 3HaueHUe (PyHKIMY B 3aJJaHHOM Touke X . Y = T X= 1,03

X

. oe-1
11. Berunciure npenen pynkmun  lim———
x>0 X —SINn X
12. TIpoBeauTe NOIHOE UCCIIEIOBAHUE 3alaHHON (PYHKIIMHU U NTOCTpOIiTe ee rpaduk
y_17—x2
4x -5

13. HaiiguTe HanOosbIliee M1 HAMMEHbIIee 3HaUYeHUs (PYHKITMU Ha 3aJaHHOM OTPE3Ke

y= %/2(X+ 2)2 (1— X) npu X € [—3; 4] _

JomamHee HHAUBUAYATIbHOE 3agaHue Ne3 «MHTerpajJbHOE HCUHCICHUe).

Yacrte 1 «HeonpenenéHHbIi HHTErpaD»

[MTapametp K 3amaercs mpenogaBareneM u3 3HaueHuit 4,9, 16,25.



ITapamerp M — HOMED B CIIUCKE.

dx
L -[kx+m'

dx
> J‘(kx+ m)*

w

: J.(kx+ m) dx

SN

: Isin(mx+ Kk )dx

xdx
j kx? +m

o

dx
6. J‘kxz +m

xdx
e

dx
e

dx
e
10 jkx -m

11. fcos(mx— k )dx

m+1
e J. m+1

20

13. Ix3\/ kx* + mdx

dx

M e )

15. .[(x+k)(m +1)" dx

16. Ixz sin(mx + k )dx
17. [xIn(ke+m)dx

18. I x cos(kx + m)dx

(kx+m)dx
19.
I x? +2kx+m

xdx

'[\/9x2 +6vKX +m

21 Imx+1dx
" kx+3

20.

K + mx?
22 J. x? +1

dx
23.
J. x(kx +m)

24.
I x+m)(x+k

Yacrs 2 «OnpeneneHHbIH HHTErpan

[TapameTrp M 3anmaercs mpenoaaBarenaeM U3 3HaueHui 1,2,3.

[MTapametp K - HOMep B CITHCKe.

1. Boryuciauthb OMPECACIICHHBIC MHTCIPAJIbI.

%4
ISin m+1
0

todx
{ Vi +mx’

m+1

I x(k+1)" dx;

-1

J

0

2 x+m

mx+k

dx:

X -cosxdx:

(k+1)°
4+ (k+1)

dx;

e
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2. J1aHo:
(k+1) dx
lx)= J. In (772x +1)
x"+1
Haiitu dq)(x).
dx

3.Haiitu muiomanp GUrypbl orpaHUYeHHON JTMHUSMHU.
2
31 y=x"—mx, y=kx—mk.

3.2.y:e_‘kx‘, x=-m, x=m, y=0.

4. Haiitu qyivny ayr.
2
y=kx", x=m, x=m+1.
5.Boruncnuth uHTErpa. YKa3aTh CXOAUTCS JIM HECOOCTBEHHBIA MHTETpall.

O_f&; T(k +1) dx; _fnekxdx;

m

L mx® + kx

k+m dX k+m xdx

ol

0

J1s1 cTy1eHTOB 04HO# (hOpMBbI 00y4eHHsI BO 2 ceMecTpe PeAyCMOTPEHbI JOMALHHE

HHIMBUAYAJbHbIE 32/ IaHUS

Nel «JIuneitnas anredpa»

Ne2 «BekTopHasi 1 aHAIUTHIECKAsi TEOMETPHUI»

Ne3 «D@yHKIINN HECKOIBKUX MEPEMEHHBIX

Ned «/luddpepennmanbubie ypaBHeHus . Teopust psioB»

JlomamiHee HHAMBUAYAIbHOe 3a1aHue N4 «JInHeiinas aaredpay»

[TapameTp M 3amaeTcs npernojaaBareiaeM U3 3HaueHui 1,2,3.
[MTapametp K - HOMep B CITHCKE.

1.BeInoTHUTE AEUCTBUS HAJ MaTPUIIAMH

1 0
m 2 k -m 1
1.1. =1 k|-
-1 m O 0 %
m 2
2 —m -1 4
1.2.k - —2m-
3 1 2k
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3 (m —ZJ
2. Jlano f(x)ZA +kA+m, A=

0 1
3.HaﬁTH‘A‘
3 -1 %
31. A={0 m 2
4 2 -1
5 -1 0 4
0 m 1 k
3.2. A=
-m 0 -1 4
k O 3 2

4. Haiftu matpuily oopaTHyto Kk A

1 m
4.1. A=
i o)

2 m —m
CA=10 1 k

3 -1 0
5. Jlano

5 ele Dels

Marpuna X HeU3BECTHA.
Pemnts MaTpuyHble ypaBHEHUS.
51. A- X =B
52. X-A=B
53. 4-X-B=C
6. Pemnts cucreMy JIMHEMHBIX ypaBHEHHM MeTooM Kpamepa.
40x +my =200
- { kx—y=11



JlomaniHee HHAMBUAYATbHOeE 3a1aHue N5 «BekTOpHasi M aHATUTHYECKAS] TeOMeTPUID)
[TapameTpsl M U « 3amaeTcs MpenoaaBaTesieM U3 TaOIUIIbI

k

Jloka3ath 4To BekTOpa a1 U a2 00pasyror 6asuc. Haiitu koopauHatel BekTopa b B 6azuce ai,a: .

23

kx, — X, + mx, =1
6.2. 3 — 2%, +mx, =—-10
5x, +kx; =3

7. Haiitu o6mmee pemenue. Mcnonb3oBats Mmeton [aycca.

21 X, —KX+5X%; —mx, =m+1
Tl mx +2%, — X, +kx, =5
x, —kx, +mx; =k
kx, +3x, +x; =m
8. Nmeet nu cucrema HCHYJICBOC PCIICHUC.
mx; +kx, —=3x; =0
2x, +x, —mx; =0

kx; +9x, +x; =0

m 1 2 3 4

¢ z z z z
3 4 6 4

w|N

oy

- HOMEp B CIIMCKE TPYIIII

Yacts 1«BexkTopHasi reomeTpus»

1.06pa3ytot 11 BeKTOpa e1,€2,€3 Gasuc?

Ecnu BexTopa €1,€2,83 00pa3yroT 0a3uc, HAWTH KOOPIUHATH BEKTOpa D B aTOM Oasmce.

e =(0,-m,7),ez =(k,,-1),es =(m,0,k),b=(k(m+7),7-m,k?)

2.Bektopel €1 1 €2 00pa3yroT 0azuc u ai =me:+kez, a, =e1—ez, b=3me, —2ke,

3.Jlano A(O, m, k) , B(k, -1, m) . Halitn xoopaunater Touku P Ha oTpeske AB, ecmn

AP:PB=5:m.

4. JlaHbl KOOpAUHATHI BepiuH Tpeyronbauka ABC ;
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A(0,m,—k),B(k,0,10),C(m,k,0)

Haittu:
1.Touky nepecedenus Meauan TpeyroibHuka ABC ;
2.JImuHy MeTuaHbl, OMYIICHHOW U3 BEPIIHHBI A ;

3.ITnomans Tpeyrosibuuka ABC ;

4. 1Ipoekuuto BeKTopa AB na AC.

5./lano ‘él‘ =m, ‘éz‘ =1, BAE =«
Haiitu:
1.CkansipHoe IpOM3BE/ICHUE BEKTOPOB a=mei—e; u a,=er+kes;
2.JliinHy BeKTOpa d=mei—e;;
3.ITnomane napamienorpaMma, IOCTPOCHHOTO HA BEKTOPax a = me, —e, u A =6 +ke
6 .ITpu kakuX 3HAYCHUSAX C BEKTOPA a= (k, c, m), b= (C,l, m) MEPICHIUKYIISIPHBI?
7.I1pu xkakux 3HAUYEHUSAX C BEKTOpa 5. = (k, C), B = (C, m) napasuieabHbl?
8. Jlano a=Kki+ j—k, b=—i+mj+2k, c=mi+8k
Haittu:
1.CmenieHHOE MPOU3BEIEHUE BEKTOPOB e_l, bu ¢ ;
2.BexTopHOE NpOM3BEIEHUE BEKTOPOB au b;
3.IIpoexkmuio BeKkTOpa b ua c.
9.Haiitu o6beM mupamuibl, eciu ABCD A(O, m,—k), B(k,O,lO), C(m, k,O), D(O,l, m).

YacTb 2 «AHAJTUTHYECKAs] TeOMETPHUsS»

1. Haiiue yroa MEXay INIOCKOCTAMHA O U O, .
o, :X+2y—-z2+1=0;0,;y+3z-1=0
2. HanummuTe ypaBHEHHE INIOCKOCTH, TPOXOASAIIEH Yepe3 TOUKY P u mapajienbHOu

TUTOCKOCTH O, .
P(2%1),0:3x+y—-22-1=0
3.Haiinute paccrosiaue ot Toukn M g0 miockoetn o M (L,0;-3),0:2x—y—z=1
4 HanummTe ypaBHEHHE TUIOCKOCTH, KOTOpask MPOXoauT Yepe3 ocb OX u Touky M (O; -2, 3)

5.Hp;1Ma;1 3aJaHa O6IJ_II/IM YpaBHCHHEM. Hanuminre ee KaHOHUYECKUE U napaMCTpUICCKUC

YPaBHEHHS.
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X—-2y+3z-4=0
{3x+2y—52—4:0
6.Hanummnre kaHOHMYECKUE YpaBHEHUS IPSIMON, TPOXOAAIIEH uepe3 Touku A u B.
BrisicauTe, neXuT 1 Touka P Ha 3TO# mpsaMoii. A(l; 2 2), B(O; 4; —4), P (3; 1 2)
7.Hanummure KaHOHMYECKUE YPABHEHMS IIPSIMOU, TPOXOAAIIECH Yepe3 TOUKy A H
MEPICHIUKYISIPHON TIIOCKOCTH Ol A(ZL' 2, 3) ,a:3x—-2y-z2-3=0

8.Haiiqure TouKy mepecedeHus npsiMmoii | u rmmockoctu o

X=2 y-2 z-4
S 2 -1

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

9.IlpuBeauTe ypaBHEHHE KPUBOM BTOPOI0 MOPsIKa K KAHOHUYECKOMY BHJY U ITOCTPOIITE ee.

VYkaxuTe KOOpIMHATHI BepIlvH, GoKycoB. Hanumure ypaBHEHHE TUPEKTPUCHI U ACUMITOT, €CITH OHU
eCTh. BBIUMCIIHTE SKCLIEHTPHCUTET KPHBOH. 4X° + y° —8X+4y =0
10.HanumuTe ypaBHEHHE MPSMBIX, IPOXOAAIIUX Yepe3 TouKy M , oJiHa U3 KOTOPBIX
napajuiesbHa, a pyras - epreHIuKy/IsSpHa 3a1anHoi npsmoi | . M (—2;1), l:3x-2y+12=0
11.Hanumure ypaBHEHUE NPSAMOI, KOTOpasi IPOXOAUT yepe3 Touky M u uepe3 TOuky

nepecedeHus npsmeix |, u l,.
M(L-2);l,:2x—y-1=0;l, : x+3y—4=0
12.Haiiaute paccrosiaue oT Toukd P 1o mpsmoit | . P(2; 2) N %2 = yTJrl
13.B tpeyronbauke ABC cocTaBbTe ypaBHEHUS:
1) croponst BC ;
2) BBICOTHI, OMYIIEHHOW U3 BepiirHbl A Ha ctopoHy BC ;

3) MeauaHbl, MPOBEACHHOM 13 BepmuHbI C .

A(-3;3),B(51),C(6;-2)

JloMamHee HHAUBHAYATbHOE 3a/1aHue No6 « DYHKIMH HECKOJIBKHUX NepeMeHHBIX)
[Tapametp M1 3anaercs npenojaBaTesieM U3 3HaueHun 2, 3,5

HapaMeTp N - HOMCP B COMCKE I'pYIIIIBI.

1.HaiiTi yacTHbIE MPOU3BOAHBIC TIEPBOTO M BTOPOTO MOPSIKOB (PyHKINI
2 3

11.Z=(x-m)y" +x"(y +n) +mn

1.2.Z =y*-e™

2.Haiitu d Z nna ynxuuu Z :sinz(mx2 — nyz)
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3.IToka3arsk, 4to GyHKIUS £ = yln(mx2 - ny2 ) YAOBJIETBOPSIET YPABHEHUIO

nzy Mg ML
X Y Y

4 .HaiiTi Toukn sKkcTpeMyMa Z = MX* + Xy +ny* —2mx +y

5.11ns pynakuun Z = ln(mx2 + nyz) B TOKE A(— n,m) HATH TPaJMEHT U IPOM3BOIHYIO

- >

TI0 HATIPABJICHUIO € = MI — N |

6. Haiitn Hanbonpliee 1 HAUMEHbIIIEEe 3HAYCHUE (PYHKITUN
2 2 2 2 .
Z=4x"+y° —4mx —2ny + m~ + h” B ob6nactu, 3an1annoii Hepasencteamu X > 0,

nx—my<0,x+y—-m—-n<0,

JlomamHee HHAMBHUAYATbHOe 3anaHue N /«/Iuddepennuanbubie ypapHenus .Teopust psigos»
Yacms 1 «AnddepeHunanbHbie yPABHEHU»
[Tapamerp m 3amaercs npenoaaBaTeseM U3 3HaAUYCHUN 2, 4,6

[MTapametp K - HOMep B CITUCKE TPYIIIIBI

1. Pemnts 3azay Kormm
y”+(1—m—2k)y’+(k2 +(m—1)k—m)y =0 y(0)=k, y'(0)=m
2. PelnTh ypaBHeHNe
y"+2(m—k)y’+(k—m)2 y=0
3. PemuTh ypaBHeHHe
y”—2ky'—(k2 +m2)y:0

4. PelmTh ypaBHeHNe
m*y”+k*y =0

5. Haiiu obluee peleHue

Xy —y= m(x3 +(k Jrl)xz)e”1X

6. Haiitu o6imee permene

,_mX—ky
X+Yy

7. Pemuts 3anauy Komm
y" =sin(mx)+cos(kx) y(0)=m, y'(0)=k
8. Pemuth ypaBHEHHE

sin? (mx)dy + (k +my)dx =0
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Yacrb Ne2 «Teopus psagos»
[Tapametp m 3agaercs npenojaBaTesieM U3 3HaueHuil 2, 3, 6
[TapameTp K - HOMep B CIMCKE TPyYIIIIbI

1.Haittu cymmy psina

0 m n

Mt

2.Haiitu yactuyHbsle CyMMsI ¢ 1 1o 4 a1 psiza.
- N+m

Z 2" +k

n=1

Cxoputcst i1 3TOT psan?
3. BeimomnHsieTcst 11 He0OX0AUMBIN TPU3HAK CXOAUMOCTH 1S psia? CXOMUTCS U PAI.

mn+1 >
)an+k Z

=1 n+m n+k

4. Cxomutcs nmu psan?

I[JI)I PAOOB K, 3 OINPCACIIUTD UMECT JIM MCCTO a0COJIFOTHAS WIIH yCl10BHad CXOI[I/IMOCTI)?

n™ +mn “ k +n
a)Zn +3mn’ '
1
. sm—
Z:; r)ann n+k)
mn +3 )
)an+1 )
)Z )Z )n+l\/ﬁ
mn+k ~ k" +1

5.Haiitu o6macth cX0aMMOCTH pAfa.
= (m) =X

a — | X" ; 0 Era—

)Z( k J DI

= x+m

Z

“~n2+kn+m’
6.Paznoxuts QyHKIHMIO.

f (X) =x* +mx® +kx* +2mx+1 B psan Telnopa B OKpECTHOCTH TOYKH X, = M

7.Paznoxuts B psa MakiopeHa (hyHKIHIO.

a)y=e""; 6) y = X" sinkx ;
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B)y =X""In(1+kx).

8.HaliTu nepBble yeThIpe UileHa pa3nokeHus B psig Teinopa 1o cTeneHsam (X - m) peleHns

3amaun Komm y' = my + kx®

8.2.2.BapuaHT KOHTPOJILHOI PadoThI JJIsI CTYJIEHTOB 3204HOii (opMbI 00yUeHUSsI.
Howmep Bapuanra onpezensercs o nocieanei uugpe JioruHa (0 —-10,1-512—> 2) :
3anucaTh yCJIOBUA 3a/1a4d, PEUIUTh €€ U 3anucaTh oTBeT. [Ipu pemenun tpedyercs
IMPUBOJUTH O6’b$ICHeHI/I$I. Bce BBOAUMBIC COGBITI/IH n CJIy‘-IElﬁHBIG BCJIIMYNHBI JOJI?KHBI GBITB OIIMCAaHBI.
Ha tutynbHOM nucte 00513aTenbHO yKa3aTh AUCHUILIMHY, TPYIIY, (.1.0., HOMEp 3a4eTKH.

IIpumepHbIil BApMAHT KOHTPOJILHOM padoThl 1 cemecTp.

1. Haiitu nipeaenst:

5% — X+ 4

. sin8 x tg2x
lim———,
x>0 1—c0s10x

. ( X+1 jx
lim )
x>\ 104 X

2. Haiitn mpon3BOaHYIO (PYHKINU

.3
y=arcsm?,
yZ(COSX sin2x,

5
y:

1++1+¢€

3

3. IIpoBeCTH TOJIHOE HCCIEN0BAHKME QYHKIMU U OCTPOUTH Ipaduk y =— 1
X —

4. HaifTu uHTETrpabl:

[arctg x dx,

z
j dx
5 3sin? x+5c08% X
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IIpumepHBIi BADHAHT KOHTPOJILHOM padoThI 2 ceMecTp.

3 0 7
1.Beruuciouth onpeaenureias -5 1 -2
0 3 -6
1 -8
9 7 -1
2.Haiit npousBeenne MaTpuiy | 2 0 |- 0 4 2

-3 4

2 -1 -4 -3

3B 0O 0 0 O
.Beramcanute panr MaTpuiist

P P 4 -2 0

-4 2 8 6

4.Pemuth cucteMy MmeronoM Kpamepa.
2%, + 3X,—  X;=5
X, + 59X, — 4x;=-1
6X, — 2X,+ X;=5
5.J1anbt Bepuunbl A(5; 3), B(-11; -9), C(-4; 15) tpeyronsauka ABC. Tpebyercs HailTu:
a) ypaBHEHUE U JJIMHY CTOPOH TpeyroiabHuka A B u B C;
0) xocunyc yria B;
6.BbIuuCInUTh II0MIA/Ib TPEYTOJIbHUKA, MTOCTPOeHHOTO Ha BekTopax @ (1;2; 3) u 6 (-1; 3;
2)

u 1 1 1 1 1
7. BpIumcIuTe CKAIApHOE MPOHU3BeEIeH e BeKTopoB C, =2a—b u €2 =—a+3b.

a{-2;11,b{3;-2,4)
8.IlpuBenuTe ypaBHEHNE KPUBOM BTOPOTO MOPSIKA K KAHOHUYECKOMY BHIY. Y KQKUTE
KOOP/INHATHI BepIvH, GokycoB. Hanummre ypaBHeHNE AUPEKTPUCHI M ACHMIITOT, €CIIH OHU
ecTh. BbIumcIIUTe IKCIEHTPUCHTET KpUBOiL. 4X° +Y° —8X+4y =0
9.Haiitu dz
z=y’5
10.UccnenoBars Ha SKCTpeMyM Z = 2X° +6Xy +5y? +14X + 22y
© n?
=3

11.WccnenoBath CXOAMMOCTD YHUCIOBOTO Psijia

12. VccnenoBarh CXOAMMOCTh YUCIOBOTO PAa i n”
' SJn+8+6

= n bn

13. I/ICCJIGI[OBaTB a6COJIIOTHyIO H YCJIIOBHYIO CXOJUMOCTD YHUCJIOBOI'O psAda Z(—l) ?
n=1
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14. Paznoxuts ¢pyHkuuio B psan Teinopa no creneHsm (X - Xo) cy=In (5X + 3) , X =1

15.Haiitu obmiee pemenne auddepeHInalbHOr0 ypaBHEHHS IEPBOTO MOPSAIKA C
pa3essIOIUMUCS IEPEMEHHBIMU X — Yy =1

16. HaiiTu obmiee pemenue qudpepeHnnaaTbHOro ypaBHEHUS BBICIIETO TOPSIKA:

y" =sinx

8.3. TumoBbIe 3a1aHUsI K MPAKTHYECKUM (CEMHHAPCKUM) 3aHSITHAM.
8.3.1Il.1anbl NpoBeAeHHs MPAKTHYECKUX 3aHATHA. OuHas (popma oOydeHHs.
1 cemecTp.
IIpakTnyeckoe 3ansaTne Ne 1

1.PaboTa ¢ TEKIIMOHHBIM MaTEepPHAJIOM : BeIUMCICHHE TPEIEIIOB MOCIEI0BATENIFHOCTH U (DYHKIIUY. .
2.CocTraBieHre CIPaBOYHOI0 MaTepHara.

3.Pemenue 3amau
IIpakTnyeckoe 3ansiTue Ne 2,

1.Pabora c JICKOMOHHBIM MAaTCpUAJIOM: Bungsr HeOHpeHeHeHHOCTeﬁ H PACKPBITHC UX.

2.CocTaBieHue CIIPaBOYHOTO MaTepHaa.

3.Permtenue 3amau
IIpakTuyeckoe 3ansaTue Ne 3.

1. PaGora c nekuuoHHbIM MaTepuanoM: HenpeprlBHOCT pyHKIMM . Buabl Touek pa3phiBa.
HenpepsiBHOCTh QYHKIIMU HA OTpPE3KE , CBOWCTBA TAaKUX (DYHKITHIA.
2.CocTaBieHlE CIIPaBOYHOTO MaTepHaa.

3 Pemenue 3amau
4. Koncynpranus Mo JOMamlHeMy WHIUBUIyaIbHOMY 3a1aHuto Nel.
IIpakTuyeckoe 3ansaTue Ne 4,

1. KontponbHas padora Nel no temel.
IIpakTnyeckoe 3ansaTue Ne S,
1. PaGora ¢ nekuoHHbIM MaTepuanoM: Tabnuna npon3BoAHbIX. OCHOBHBIE NTPaBHJIa BBIYUCICHUS
MIPOU3BOJIHBIX.
2. CocraBiieHue CIIPaBOYHOTO MaTepraa
3.Pemenue 3amau
IIpakTnyeckoe 3ansaTue Ne 6
1. Pabota c nexkunoHHbIM MaTtepuanoM: Jlorapudpmuueckas mpou3BogHas. YpaBHEHUE KacaTeIbHOM.

3.CocraBiieHHE CIIPAaBOYHOIO MaTepHana.

4.Pemenue 3a1a4
IIpakTnyeckoe 3ansaTue Ne 7.

1.PaboTa c nekiumoHHbpIM MaTepuaioM: [I[pubamkeHHOe BRIYNCICHUE 3HAUYEHUS TTPU TTOMOIIN
nuddepennuana. [IponsBogasie Briciux nopsakos. [Ipasumo Jlonurans.

2.CocraBiieHue CIIpaBOYHOI'O0 MaTCpHraJia.

3.Pemenue 3amau
IIpakTnyeckoe 3ansitue Ne 8.
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1. . PaGora c neknuonusiM MaTepuanoM: [lonmHoe uccnenoBanus Gynkiuu. Hanbonbinee u
HauMEHbIIIee 3HaYeHUS PYHKIIMHA HA OTPE3KE.
2.KoHcynpTanus no AoMaliHeMy HHIUBUAYAIbHOMY 3ajiaHuio No2.

IIpakTnyeckoe 3ansitue Ne 9.
1.PaboTa ¢ JIGKIIMOHHBIM MaTepHaioM: BeIuuciieHre HeonpeAeIeHHBIX HHTETPAJIOB C UIIOJIb30BAHUEM
Ta0IMIBl UHTETPAJIOB U OCHOBHBIX METO/I0B UHTETPUPOBAHUS.

2.CocraBiieHHE CITPaBOYHOT0 MaTepHaa.

3.Pemenue 3amau
4.KoHcynbTanus 1o JOMalHeMy UHIUBUIyaTbHOMY 3a1aHui0 Ne3.
IIpakTuyeckoe 3ansaTue Ne 10.

1. Pabora c JICKOMOHHBIM MaTCpUaJIOM: Brruncienue HEOIPECACIICHHBIX HHTECTPaIOB COACPKAIUX
KBaApPaTHBIC TPCXYJICHBI.

2.Pemenue 3agau
3.KoHcynpTanus 1o joMaliHeMy UHAUBUIYaIbHOMY 3aAaHuio Ne3.

IIpakTnueckoe 3ansaTue Ne 11.
1. Pabota ¢ neKnOHHBIM MaTepuaioM: BelunciaeHne HeonpeeIeHHbIX HHTErPajloB OT APOOHO —
palMOHATIBHBIX (QYHKIIMH.
3.Pemenue 3anau
4 KoHcynpTanus no JoOMallHEMY WHIMBUAYaIbHOMY 3a/1aHuio Ne3.
IIpakTnueckoe 3ansaTue Ne 12.
1. PaGora c nexuuonHbIM MaTepuanom: @opmyna HetoToHa - Jleitonuna .Beraucnenue miomiaaeit
IUIOCKUX (Uryp.
2.Pemenue 3a1au
3.KoHcynpramnus mo romManrHeMy WHIANBHIYaTbHOMY 3a1aHnto Ne3.
IIpakTnyeckoe 3ansaTue Ne 13.

1. KontponbsHas pabota Ne3 mo teme «OcHOBBI 1u(PepeHIINAITBHOTO U UHTETPAIBHOTO UCUNCTICHUI .

IIpakTuyeckoe 3ansaTue Ne 14.
1. Pabora c nexkunoHHbIM MaTepuanoM: KommuiekcHble uncia ,(yHKIUN KOMIUIEKCHBIX YUCEIT .

2.CocraBnecHue CIIpaBOYHOI'O0 MaTCpHraJia.

3.Pemrenue 3amau
2 cemecTp

IIpakTHyeckoe 3ansaTue Ne 1.
1. Pabota ¢ neKnoHHBIM MaTepuasioM: MaTpuliel U AeMCTBUS HaJl HUMH.

2.CocraBncHue CIIpaBOYHOI'O MaTCpHraJia.

3.Pemrenue 3amau
IIpakTuyeckoe 3ansaTue Ne 2.
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1. PaGora ¢ neknuoHHbIM MaTepuanom: Onpenenurenu matpull. OOpaTHas MaTpuia

2.CocTraBieHHe CIIPaBOYHOT0 MaTepHuaa.

3.Pemrenue 3amgau
4. KoncynbTanus 1o joMalrHeMy HHAUBUIYaTbHOMY 3a1aHuio Ned.

IIpakTnyeckoe 3ansiTue Ne 3.
1.Pabota c neKiuoHHbIM MaTepraaoM: CHCTeMbI TMHEHHBIX ypaBHEHUH (C.J1.y.). MaTpU4HBIi METO U
meton Kpamepa pemenus c.u.y..

2.CocraBneHue CIIpaBOYHOI'0O MaTcpuajia.

3.Pemenue 3anau
IIpakTnueckoe 3ansaTue Ne 4.

1.Pa6ora c nekunoHHBIM MaTepuanoM: Meton ["aycca.

2. OT4eT 1o JOMAaNTHEMY WHIUBUAYATBHOMY 3a1aHui0 No4.
3.Permtenue 3amgau
IIpakTHyeckoe 3ansaTue Ne S.

1.PaboTa ¢ TEeKIMOHHBIM MaTeprajioM: Bekropa u TuHEHHBIE onepauy Haa HUMH. [lexapToBas
cucreMa koopAauHatr. CKalsspHOe MPOU3BEICHUE

2.CocraBiieHue CIIpaBOYHOI'0 MaTrcpuajia.

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

IIpakTnyeckoe 3ansaTue Ne 6.
1.PaboTa c NeKIIMOHHBIM MaTepHraaoM: BekTopHoe U cMelIaHHOe IPOU3BEACHUS.

2.CocTaBieHHE CIIPaBOYHOTO MaTepHaa.
3.Pemenue 3anau

IIpakTnyeckoe 3ansaTue Ne 7.
1.Pa6ora c nekunoHHbIM MaTepuanoM: [Ipsmas v MI0CKoCTb.

2.CocTaBieHe CIIPaBOYHOTO MaTepHaa.

3.Pemtennie 3amau
4. KoHCyNbTaNus 10 IOMAITHEMY HHIUBUYaTbHOMY 3a1aHH0 NoS.

IIpakTHyeckoe 3ansaTue Ne 8.
1.Pabora c nekunoHHbIM MaTepuanoM: Jlnaun ypoBHs. YacTHble mpousBoaHbie. [Ipon3BoaHas no
HarpasieHuto ['panueHr.

2.CocraBnecHue CIIpaBOYHOI'O MaTCpHraJia.

3.Pemenue 3amau
4.0t1ueT no AOMaIIHEMY UHAWBHUYaJIbHOMY 3a1aHuIo Ne5

IIpakTnyeckoe 3ansiTue Ne 9.
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1.PaboTa ¢ NeKIMOHHBIM MaTepraaoM: YacTHbIE TPOU3BOAHBIE BBICIINX MOPSIKOB. DKCTPEMYM
(GyHKUINU IBYX IEpPEMEHHBIX

2.CocraBieHue CIIpaBOYHOI'0O MaTcpuajia.

3.Pemrenue 3aga4
4 KoHCynbTalus 1o JOMalitHeMy HHIUBUIYAIbHOMY 3aaHuio Ne6.

IIpakTnueckoe 3ansaTue Ne 10.
1.Pabora ¢ nexuoHHbIM MatepuanoM: Hanbonblee 1 HauMeHblee 3HaUYeHNs QYHKIMN ABYX
HepeMEHHbBIX Ha 3aMKHYTON OrpaHU4eHHON 001acTH.

2.CocTaBieHue CIPaBOYHOTIO MaTepHaa.
3.Pemrenue 3amau

IIpakTuyeckoe 3ansaTue Ne 11.
1.Pabora c neximonHsIM MatepuaioM: Juddepennnansupie ypaBHeHHS |- TO OpsIKa: OJHOPOIHBIE
" C pa3aCICHHBIMHA ICPEMCHHBIMH.

2.CocraBieHue CIIpaBOYHOI'0 MaTcpuajia.

3.Pemenue 3anau
4.0t1yeT no AOMaIIHEMY UHAUBUAYAIbHOMY 3aJ1aHuI0 Neb

IpakTnyeckoe 3ansitue Ne 12.
1.Pabora c nekunoHHbIM MaTepuanoM: JInHeinsle ypaBHeHUs 1- ro nopsaka. YpasHenus bepuynu

2.CocTaBieHe CIIPaBOYHOTO MaTepHaa.

3.Pemenue 3amau
4.KoHcynbTanus 1o JoMallHeMy HHIUBUyalIbHOMY 3a1aHuio Ne7.

IIpakTHyeckoe 3anaTue Nel3.

1.Pabota c nekiuoHHbIM MaTepuaioM: JInneitHsle nuddepeHnanbHble ypaBHEHUs 2- TO MOPSIKa C
MOCTOSIHHBIMU K03 punimeHTamu .

2.CocraBiieHue CIIPaBOYHOr0 MaTepuaa.
3.Pemienue 3agau

IIpakTnyeckoe 3ansaTue Ne 14.
1.Pa6ora c nekunoHHBIM MaTepuaioM: HeoOxo1nMblil Mpu3HaK CXOAUMOCTH YUCIIOBBIX PSJIOB.
HOCT&TO‘IHBIG IMPU3HAKH CXOAUMOCTHU 3HAKOIIOJOXKHUTCIbHBIX PAI0B

2.CocraBncHue CIIpaBOYHOI'O0 MaTCpHraJia.

3.Pemrenue 3amau
4 KoHcynbTanus no JoOMallHeEMY WHIMBUAYalbHOMY 3a/1aHuio Ne7.
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IIpakTnueckoe 3ansaTue Ne 15.
1.PaboTa ¢ NEeKIIMOHHBIM MaTepHAJIOM: 3HAKOUYEPEIYIOIIUECS PSIIbI.

2.CocraBjicHHE CIIPAaBOYHOTO MaTepHala.
3 Pemenue 3amau

IIpakTnueckoe 3ansaTue Ne 16.
1.Pabota c nekimonHbsIM MaTtepuanoM: Crenennslie psiabl. Pl Teinmopa u Makinopena

2.CocraBieHue CIIpaBOYHOI'0O MaTcpuajia.

3.Pemenue 3anau
4.0t1ueT no AOMaIIHEMY UHAUBUAYAJIbHOMY 3aaHuto Ne7

Tembl KOHMPOLHBIX PAOOM O CHYOEHM 08 0YHOUL PYOPMbBL 00YUEHUSA , RPOBCOOAMCA HA
NPAKMUYECKUX 3AHAMUAX.
1.KouTtpomnsHas pabora Nel mo teme 1.

2.KontpomnsHas padora Ne2 no teme 2 u3 .

Koumponsnas paboma Nol
1.HaiiTi To4KH pa3psiBa:

X+4, mnpuXx<-I
X—4
2

=Ix*+2, xe[-11 0) y=
a) y mprx¢[-L1]  6) y=—7—

2X, mpu X > 1
2. Haiitu npenemns:

5x* —x+4

m sin8 x tg2x
-0 1-c0s10X
o x+1 Y
lim .
X—>°0(10+ x)
Konmponsnaa paboma Ne?
5 5 2x° +x+1
1. Berunenure npousBoHbIe 3aaHHbIX QyHKumMi: a) Y=X"+—+——=,0) Yy=———, B)
X \/; X°=x+1
2x+1 cos(x—1
_C0s(X=1) v in(3—ax).

y=clg——n y=""
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2. Hccnemyiite  (YHKIMIO HAa  MOHOTOHHOCTH M ONPEHENUTE  TOYKH  OKCTPEMyMa:
y=—x’49x*+120x+60
3. HaiinuTe HeonpenenéHHbIe MHTETPAJIBL:
a) Icostdx; 0) j(xz—Sx)sinxdx; e)_[ cos xdx

16 +sin® x ’
4.YCKOpEHHE TOYKM, JBUKYIIEHCA MPAMOJIMHENHO, 3a1aHo ypaBHennem a=061+12. Haiitu nyts,
IIPOMICHHBIA TOYKOW 32 3 ¢, ecii B MOMEHT BpeMenu =2 ¢ Touyka umena ckopocts V=238 m/c u
npouuta nyts S=30 wm.

dx

dx. 3. —.
3+4X

2
) dx 4x
5. Beruncnauts onpenenéHuble UHTErpaibl: 1. 2 I

ﬁnz(zlrx). o1+2x?

6. Beraucnure mionaas Gurypsl, orpaHndeHHON TuHusAMEI: Xy =2; X+ Y—3=0.

o.——.s‘§
N | - SN | GO

8.3.2I1.1aHbl MpoBeIeHUs MPAKTHYECKUX 3aHATHI. 3a0uHas ¢opma o0yueHus
1 cemecTp.
IIpakTHyeckoe 3ansaTue Ne 1
1.Pemenue 3amau no teme «Teopust mpeaenoBy
IIpakTuyeckoe 3ansaTue Ne 2
1.Pemenue 3anau no reme «{uddepennuanbHoe ucuucieHue»
IIpakTHyeckoe 3anaTHe Ne 3
1.Pemenue 3anau o teme «IHTErpaibHOE UCUUCIICHHUE)
2 cemecTp.
IIpakTnyeckoe 3ansiTue Ne 1.
1.Pemenue 3agau no Teme «OCHOBBI IMHEHHO anredpb»
IIpakTnueckoe 3ansaTue Ne 2.
1.Pemenue 3anau no reme «OCHOBBI BEKTOPHOIN M aHATUTUYECKOM reMeTpuii»
IIpakTnyeckoe 3ansaTue Ne 3.

1.Pemenue 3aaayd 110 TCMC «q)}/'HKI_[I/II/I HCCKOJIbKUX TTEPEMCHHBIX»

3amaun IS MPAKTUYSCKUX 3aHATHIA BeIOMparoTcs u3 mocoowmit 2 ,10,11 mynkra 5.1.

Kpowme Toro, st MpakTHIECKUX 3aHITHIA 33JIaHUS COCTABJISIOTCS TI0 aHAIOTY JJOMAITHHX
WHJUBUIyaJIbHBIX 3a1aHui (8.1.1).

8.4. TunoBble KOHTPOJBbHBIC 33JaHUs WJIM HHbIe MaTepHaJbl sl INpPOBeIeHUs
IMPOMEXYTOYHOU ATTECTALIUA

dopma MPOBEACHUS MPOMEKYTOUHON aTTECTAIMU MO0 TUCIHIUIUHE: Ougdeperyuposantulii
3auem/>k3amen (N0 pe3yibmamam HAKONUMENbHO20 PeUmuHea uiu 6 Gopme KOMNbIOMEPHO20
MeCcmupo8anusl).
Yemuo-nucomennas gpopma no o6unemam npeononazaemcs, Kax npasuno, Oisi nepecoaydu
akademuyecKkoll 3a00J1HCeHHOCIU.
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1 cemecTp (3auer)
Tema 1: Teopus npenesnos (YKL, UYKI1.1, UYK1.2, UYK1.3 ,0I1K1, NUOTIK1.1 ,MOIIK1.2)
1.MHoxecTBa U IeliCTBUS HAJl HUMU.
2.YucnoBble MHOXKECTBA, £ - OKPECTHOCTH TOYKH.
3.0npenenenue pynkun. O0IaCTh ONPEACICHHS H 001acTh 3HAYCHUHN ()YHKIIUH.
4. YucnoBsie (YHKIIUU U CTIOCOOBI UX 3aaHHUS.
5.0OCHOBHBIE XapaKTEPUCTUKU (HYHKIIUH.
6.00paTHas 1 ciokHas (yHKITHSI.
7.11ocnenoBaTenbHOCTD U €€ Mpeied.

8.Jlornueckue cuMBOJIBL 3, V, !, =, <.

9.Yucno e (3amedarenabHbIN Ipeen).

10.1enast u gpoOHast YacTh AEHCTBUTEIHHOTO YUCIIA.

11.IIpenen ¢pyHKIIMU B TOUKE.

12.01HOCTOPOHHUE MPEIETBI.

13.IIpenen pyHKIIMU TPH HEOTPAHUUYEHHOM BO3PAaCTaHUM ITEPEMEHHOM.
14.beckoneuno 6onbime U 6eckoHewHO Maitbie pyHkuu. CBsi3b 0.0.¢. u 6.M.¢.
15.0cHOBHBIE TeOpeMBI 0 Tipeenax GyHKIHi.

16.Buapl HEonpeAeIEHHOCTEH.

17.Teopema 0 NpoMEXYTOUHON (PYHKIIHH.

18.Teopema 0 MOHOTOHHOM (PYHKLIHH.

19.3ameuaTenbHbIe IPEAETIBI.

20.IIpenen pauroHaIbHON APOOH.

21.IIpenensl HEKOTOPBIX UPPALMOHAIBHBIX (QYHKIUH.

22. TpUroHOMeTpUYECKUE MPEEIbI.

23 Ilpenenst Buza lim (f (X))g(x) :

24 HenpepbIBHOCTb (DYHKIIUH B TOUKE.

25.Knaccudukarus Touek pa3phiBa.

26.0npenenenne HempepblBHON (QYHKIIMU HAa OTPE3KE U UHTEpBAJIE.
27.CBoiicTBa HENIPEPHIBHBIX (DYHKIIUMI:

1)  Teopema Beitepmrpacca;

2)  HemnpepbIBHOCTD Ha OTPE3KE U OTPAHUYCHHOCTD (QYHKIIHH;

3) Teopema bonbnano-Kormu;

4)  Mero/ OJOBUHHOTO JICJICHUS.

Tema 2: luddepennuanbuoe ucuucienue ( YKL UVKI1.1, ©UVK1.2, ©YVK1.3 ,0IIK1, MOTIK1.1
,JMOIIK1.2)
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28.IIpousBoaHast QyHKIMH B TOUKE.
29.3a1auu, NpUBOASIIME K MOHATUIO IPOU3BOTHOM.
30.MexaHUYeCKUil U TEOMETPUYECKHUI CMBICI MPOU3BOTHOM.
31.YpaBHeHue KacaTeIbHON K KPUBOM.
32.CBs13b MEXy HETPEPHIBHOCTHIO M TP PEepEeHIIUPYEMOCTHIO (PYHKIINH.
33.0cHOBHbIE NpaBUjIa BBIYUCIECHUS TPOU3BOIHOM.
34.Tabiuia mpou3BOIHBIX.
35.I1pou3BogHAs CIOKHOM (QYHKIIUH.
36.ITapameTpuyeckoe 3aaHne 1 HEeSIBHOE 3a7jaHne (PYHKUUH, UX TPOU3BOHEIE.
37 Jlorapudmudeckasi mpOM3BOIHAS.
38.IIpon3BoHbIE BBICIIUX MOPSIKOB.
39. luddepenuman pynkuuu. [punoxenue nuddepennmana GpyHKINN B BBIYUCICHUIX
IpUOIM>KEHHOT0 3HaUeHUs (DYHKLUU B TOUKE.
40.0OcHoBHBIE TeOpeMbl TP HEPEHINATHHOTO UCUUCICHUS:
1)Teopema depma;
2)Teopema Pous;
3)Teopema Jlarpamxka;
4)[Ipasuiio Jlonurais.
41.OKOHOMHUYECKUI CMBICT MPOU3BOJHON. DIACTUYHOCTD (PYHKIIHH.
42 Bo3pacTaHue 1 yObiBaHHE (QYHKLIUU.
43.OxcTpeMyM (pyHKIIHH.
44 Haubonblliee 1 HaMMEHbIIee 3HaUeHUs (PYHKIIMU Ha OTPE3KeE.
45 Beinmyksiocts ¢pyHKMU. Touku neperuoa.
46.AcuMnTOTHI rpaduKa QyHKIUH.

47.0061muii 11aH uccie0BaHus QYHKIMH.

Tema 3: Unterpaibnoe ucunciaenne ( YK1L,MUVYKI.1, UYK1.2, UYK1.3 ,OI1K1, NOIIK1.1
,JOIIK1.2)

48.IlepooOpa3Hast PyHKIUH.

49.Tabnuia OCHOBHBIX MHTETPAJIOB.

50.MuTterpansl oT pyHKUKN TMHEHHOTO apryMEeHTa.
51.0cHOBHBIE CBOICTBA HEOTIPEICTCHHOTO HHTETpaa.

52.Meroa 3aMeHbI IEPEMEHHON (METO/1 MOJCTAaHOBKH).
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53.1HTerpupoBaHue M0 YacTIM.

54.MuTerpainsl oT GYHKIMNA, COACPIKAIINX KBAJAPATHBIN TPEXUICH.

55.ITpocthie npobu. Beimenenue 11e10i 4acTu B paliioHaIbHON ApoOu. Pasznoxenue
MPABUJIbHOM palMoOHaIbHON JpoOU HA CYMMY MPOCTHIX IpOOeii.

56.HTerpaisl T mpoCThIX Apobeit.

57 .HTerprpoBaHue parMoHaIbHBIX IPOOCH.

58.MHTerprpoBaHre TPUTOHOMETPUIECKUX (DYHKITHIA.

59.aTerpupoBaHre HPPaMOHATBHBIX (DYHKITHIA.

60.ITonsTHe MHTErpalIbHON CyMMBI. [IpnOIMKeHHOE BEIYMCIICHUE ONPEICICHHOTO HHTerpaia.

61.0Ompenenenne onpeaeieHHOro HHTErpaa.

62.CBolicTBa OIIpPEIEICHHOI0 HHTETpaa.

63.@opmyna HetoTona-JleitOnuma.

64.3ameHa IepeMEeHHON 1 MIHTETPUPOBAHUE M0 YACTSIM B ONPEJICICHHOM UHTErpase.

65.Vcnonp30BaHue ONpeeIeHHOr0 HHTErpaia P BHIYMCICHUH TUIOIAEH.

66.1nTerpainel ¢ 6ECKOHEUHBIMU ITPOMEXYTKAMH UHTEIPUPOBAHHUS.

67.1nTerpainsl OT pa3pbhIBHBIX (PYHKIIUH.
Tema 4: Kommuekcubie yncaa ( YKL UVYKI1.1, UYK1.2, UYK1.3 ,OIIK1, MUOIIK1.1 ,MOIIK1.2)

68.MHuMast eqUHUAIIA.

69.Anrebpanydeckast 3alTUCh KOMILIEKCHOTO YHCTIA.

70.CooTBETCTBHE MHOYKECTBA KOMIUIEKCHBIX YMCEJI TOYKaM KOOPJIUHATHON TIJIOCKOCTH.
71.CrnoxeHue, yMHOKEHUE, IeTIEHNE KOMIUIEKCHBIX YHCEIL.

72. TpuroHomeTpudeckas v okas3aTejabHas 3alIMCh KOMIUIEKCHOTO YHCIIa.
73®ynkunn |z|,Rez,Imz,z,arg z, Argz,e? Yz, 2",
74 . MHoOrouIeHbl HA MHOXKECTBE KOMIUIEKCHBIX uncel. Perenne ypaBHeHn Buja

2,2" +2,=0,a,2° +a,Z +a, = 0 Ha MHOXK€ECTBE KOMILIEKCHBIX YUCEIL.

2 cemecTp (3K3aMeH)

Tema 5: JIuneiinas anreopa ( YK1,MYKI1.1, UYK1.2, ©YK1.3 ,0IIK1, UOIIK1.1 ,MOIIK1.2)

1.Matpuiibl, ciocoObl UX 3aaHus. Pa3MepHOCTh MaTpUIIBI.

2.Buasl Matpu.

3.0nepauuu HaJ MaTpULlaMK: YMHOKEHUE HA YUCIIO; CII0)KEHUE MATPHULL; YMHOKEHHE
MaTpHL; TPAHCIIOHUPOBAHNE MaTPHLBL.

4.0npenenuTeny MaTpUI] BTOPOTO U TPETHETO MOPSIKA.
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5.Paznoxenue onpenenuTens MaTpHIIbI 110 3JIeMEHTaM CTPOKHU H CTOJIONA.
6.CBoiicTBa onpeaennuTenei N-ro nopsaka.
7.00paTHas MaTpulia.
8.Penienrie MaTpUUHBIX YpaBHEHUM.
9.PaHr Matpuibl.
10.CucTtembl TUHEHHBIX ypaBHEHUH (C.J1.Y.)
Marpuynas 3anucs c.J1.y.
OO1ee penieHue C.JL.y.
CoBMECTHOCTh U HECOBMECTHOCTb C.JL.Y.
11.MatpudHbIid METO] pelIeHus C.J1.y. (METOJ OOpaTHON MaTPHIIBI).
12.Meton Kpamepa.
13.Teopema Kponekepa-Kanemnu.
14.CryneHyaTbie MaTpULIBI.
15.5kBUBaJIEHTHBIE TPEOOPA30BAHUS PACIIMPEHHON MATPUIBI CUCTEMBI.
16.Meron I'aycca.

17.0aH0pOAHBIE CUCTEMBI JIMHEWHBIX YPaBHEHUI.

Tema 6: BexTopHas u anaiutuueckas reomerpus ( YKL UVYKI.1, UYK1.2, ©UVK1.3 ,OIIKI,
NOIIK1.1 ,MOIIK1.2)

18.BekTopa 1 TMHEWHbIE ONIEPALIUN HAJl HUMH.
19.BekTopHbIE IPOCTPAHCTBA.
20.JIuHeliHas 3aBUCUMOCTh ¥ HE3aBUCUMOCTh BEKTOPOB.
21.Jlenenue oTpe3ka B 3aJaHHOM OTHOUIeHUH. OnpeielieHne KOOpAUHAT CepeIMHbI OTPE3Ka.
HaxoxneHne KoopMHAT TOUKH [IEPECEUEHUS] MEIUAH TPEYTOJIbHUKA.
22.CxanspHO€e MPOU3BENECHNUE BEKTOPOB, €T0 CBOWCTBA U IIPUIIOKEHUS.
23.IIpoekuus BekTopa Ha BeKTop. [Ipoekuust BekTopa Ha KOOpIMHATHBIE OCH.
24 .EBKJIMI0BO MPOCTPAHCTBO.
25.BeKTOpHOE IPOU3BEIEHUE, €0 CBOMCTBA U IIPHIIOKEHHUS.
26.CMelaHHOE IPOU3BENIEHUE, €TI0 CBOMCTBA U NIPHIIOKEHHUS.
27 1lpssMast Ha TNTOCKOCTH:
a. YpaBHEHHE NPSAMOIL ¢ YTI0BBIM KOIPHUITUEHTOM;
b.O061miee ypaBHEHHE TIPSIMOIA;
C. YpaBHEHHE NPAMOIL, IPOXOIALIEH Uepe3 TOUKY NapaJlIeIbHO JTaHHOMY BEKTODY;
d. YpaBHeHue npsMoi, MpoXo et yepes 1BE TOUKH;

€. YpaBHEHHUE NIPSMOM B OTPE3KaX.
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28.Ipsimast Ha iockocTy. OCHOBHBIE 3a/1a4M:
f. Yron Mexay npsmMpIMu;
g. [TapanenbHble U EPIEHIUKYISIPHBIE MIPSMBIE;
h.PaccrostHre OT TOYKH 10 MPSIMOIA.
29.I1n0cKOCTH:
1.YpaBHEHHE MIIOCKOCTH, IPOXOASILIEH Yepe3 JAHHYIO TOUKY, IEPIEHIUKYIISIPHO
JTAHHOMY BEKTOpY;
2.001mee ypaBHEHHUE TIOCKOCTH;
3.YpaBHeHHeE MJI0OCKOCTH, MPOXOASIIEH Yepe3 JaHHbIE TPH TOUKH.
30.IIpsimas B mpocTpaHCTBE:
1.ITapameTpuyeckoe ypaBHeHue npsiMoi. [Ipsimast kak BekTop QyHKIUS;
2.KanoHuyeckoe ypaBHEHUE IPSIMO;
3.IIpsmas, npoxoasiias 4yepes3 ABE TOUKH;
4.1lpsimasi, KaK repeceyeHue IByX IJI0CKOCTEN.
31.Yron mexny miockoctsMu. [lapanienpHple MI0CKOCTH.
32.Yron mexnay npssMbiMu. [lapannenbHbie npsMeble.
33.IlepecedyeHue npsMbIX.
34 Ilepecevenue NpsMOi U MIOCKOCTH.
35.IlepneHauKyIsp K MIOCKOCTH.
36.11nockocTh, NEPIEHINKYIIAPHAs K IPSIMOM.
37.1Ipoexuns TOUKH Ha IPSIMYIO.
38.I1poekius TOYKH Ha TUIOCKOCTbD.
39.¥Vron Mexay mpsaMoil ¥ TNIOCKOCTHIO.
40.YcnoBue, npu KOTOPOM JBE MPSMBIE JIEXKAT B OHON MIIOCKOCTH.
41.PaccTosiHME OT TOYKH JI0 TNIOCKOCTH.
42 PaccTosiHME OT TOYKH JI0 MPSMOM.

43.0xpyxHuocTs. Jmumunc. ['unepbona. [Tapadona.

Tema 7: ®ynkuun HeckoJabkux nepemennbix ( YKL, UVYKI1.1, UYK1.2, UYK1.3 ,OI0K1, NOIIK1.1
,JMOIIK1.2)

44 Ilonstue ¢.H.1I.

45.006nacTp onpeneneHus QyHKIUHU IBYX MEPEMEHHBIX.
46.JIuHnn ypoBHS.

47 Ilpenen ¢.H.1.

48.YacTHble IPOM3BOJHBIE IEPBOIO MOPSKA U BBICIINX MOPSIKOB.
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49 Tuddepennuan ¢.H.1.

50.I'paguent ¢.H.1.

51.IIpou3BoHas MO HAMPABJICHUIO.

52.YpaBHeHUE KacaTeIbHOU MIIOCKOCTH. Y paBHEHHE HOPMAaJIH.

53.9kcTpeMyM GYHKINHU IBYX EPEMEHHBIX.

54.Hau6onpliee 1 HaMMEHbIIIee 3HaYeHUs (PYHKIIUH IBYX IEPEMEHHBIX HAa 3aMKHYTOM
OTPaHUYEHHOU 00JIACTH.

55.I1penenvHble BenuunHbI B 9koHOMUKe. DyHkums Ko66a-/[yrnaca.

Tema 8. lupdepenuuanbunie ypapuenus. Teopus psagos. ( YKL UVYKI1.1, UYK1.2, UYK1.3 ,OIIK1,
NOIIK1.1 ,MOIIK1.2)

1.0Onpenenenne quddepeHIHaTLHOTO YPaBHEHHUS.

2.ITopsnok nuddepenunanbHoro ypaBHeHus VHTerpanbHas KpuBast.

3.06mee pemenue nuddepeHTUaAIBEHOTO ypaBHEHUS.

4.YacTtHoe pemrenue qudpepeHuansHoro ypapaenus. 3agada Komm.

5. luddeperunanbaple  ypaBHEHUS C pa3genéHHBIMU M pa3AeisSOIIUMUCS
HEPEMEHHBIMH.

6.0nHOpOAHBIE U] epeHInaTbHbIE YPaBHEHHS IEPBOTO MOPSIKA

7.Jluneitnble nuddepeHuanbHbIe YpaBHEHUsI IEPBOTO MOPSIIKA.

8.YpaBuenus bepnymnu.

9.JIuneiiHble ogHOpOAHBIE U (depeHIualIbHbIe YpaBHEHHsS BTOPOro MOpsaKa C
MOCTOSIHHBIMU KO3 (ULIUEHTaMH.

10.JIunelinpie HEOMHOPOIHBIE MU(GEpEHINATbHBIE YPAaBHEHHS BTOPOTO IMOPSIKA C
MOCTOSIHHBIMU KO3 (PULIUEHTaMH.

11.YucnoBoii psia. CXoAUMOCTb U paCXOJAMMOCTh YUCIIOBOTO PsAJia, YACTUUHbIE

CYMMBI.

12.CBoiicTBa YUCIIOBBIX PSJIOB.

13.HeoOXxoauMBbIif TpU3HAK CXOAMMOCTH YHUCIIOBBIX PSIOB.

14 Psa reoMeTprUECKON TIPOTPECCHH.

15.060061menHbI# rapmornueckuit psa. (Psuer Aupuxie).

16.locTaTovHbIe TPU3HAKH CXOAMMOCTH 3HAKOTIOIOKUTEIBHBIX PSIOB:

a) MPU3HAKK CPABHEHUS PSIIOB;

0) mpusnak Jlanambepa;

B) MHTETpaJIbHBIN pu3Hak Komm.

17.3nakouepenyromuecs psiapl. Teopema JleiOnwma.

18.A6comoTHAs ¥ YCIOBHAS CXOJIMMOCTh 3HAKOUEPEAYIOIIETOCS YHCIOBOTO Psija.
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19.Crenennsie psabl. O61aCcTh CXOAMMOCTH CTEIIEHHOTO psa.

20.Psnet Teitnopa u Maxknopena.

Tectsi nas camokontposs ( YKL, MVYKI1.1, UYK1.2, UYK1.3 ,OIIK1, MOIIK1.1 ,MOIIK1.2)

IIpumepHbIil BapuaHT TecTa: TecThl 1JI CAMOKOHTPOJIA
TecT 1)1 Me;KCECCHOHHOM aTTecTAlMH

1 cemectp

1.Jlano lima, =0, Torna

n—oo

.1
- lim— wne cymectByer
n—oo an

1
-lim—=w

n—o0 an

Jim Lo

n—ow an

1 n
2. Hatitu lim (1+—j

n—oo 2n
L
_e2
-1
=00
. . sin3x
3. Haittu lim
x—0 X

-HE OIpeJIeNieH Mpe/es
-3

=00

2
. X" +4
4.0npenenyuTh MHOTOWIEH P(x), npu kotopom lim =1

()
-P (x)=2x"+4
-P (x)=x"+x-1

-P (x)=x+4

P(x
5. OmpenenuTs MHOTOWIEH P(X) , ipu kKotopoMm |im # =0
x> 3X°+2X+1
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- P (x)=3x"+2x+1
-P (x)=2x"+2x+1

- P (x)=2x+1

6.Hatitu Iimﬁ

4 X +5-3

8. Jlawo y(x) =31 (x) g (0+ L) £(0)=5, g (0)=2, £(0)=1, g'(0) = 3. Haitru

- 51,15
- 50, 48
-9,15

sinx

9. TlpousBoanas Gpynkiuu f (x) =X paBHa
sinx—1

-sin X X

!

-f (x) (sinx In x)
-x*™In x cos X

2
10.Haittn snactuunocts (ynkiun y =77
-21In 7-%°

2x7%1In7

L
2

2 cemecTp

1.Haiitn nunelinyro komOuHaimio marpuil: 2A+3B, rae
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13 6
5 1
7 3
2 0
11 3
4 -2
2.Haiitu npousBenenue matpui;  A- B,
3
A:(4 0 —2) B=|1
-1
-10
-14

- mpoussenenue A - B He cymiecTByer

3.BbrauciuTh onpenenuTens BTOPOTo MOpsIKa
1 2
‘3 4

-10
)
-2

4. BBIYUCIUTD OIIPEACIIUTEIIb TPETHETO MMOPAAKA

1 2 3
4 5 6
7 8 9
--3
-0
-5

5./lana matpura

1 a be
1 b cal.
1 ¢ ab

Haiitu anre6pandeckoe nononHenue A,

-C-a



a

3e,—e,, b=e +e,, ‘El‘ = ‘Ez‘ =1, a yrom mexmy BeKTOpaMu €, U €, paBeH 3
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-—(c-a)
- be

. -1
6.Haiitn A, ecnu

N

e 3 -2

I
A= b
2 3
A4_3 2
111

7. OnpenenuTh peleHUue CUCTEMbl JTUHEHHBIX YPAaBHEHUM

4x -3y +2z=9
2x+5y-3z=4
Sx+6y—-2z=18
- (5, 3;2)
- (2, 3:5)

- HE MMEET PEIIEeHHs
y _ 1 _ -
8.Haiitu pa3HOCTh BEKTOPOB d — Eb ,€CIn d = (l; 2; —l); b= (6; —4; 2).

1-—
-a-=b=(-24,-2);

1-—
-a—=b=(-L-42
a-25=(-1-42)

1-—
-a-=b=(-2,4,-2).
3-25=(-24-2)

9.Haifti KocHMHYC yria Mexay BekTopamu @ u b, ecim

T

1
Va1’
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| W w|§]

10.Haiitu miomans Tpeyroisauka ABC, eciv JaHbl KOOPAUHATHI €r0 BEPIINH:
A(1;2), B(3;-1), C(4;0)

-2,5;

- 3,5;

-7,5.

11.13 3amaHHbBIX ypaBHEHUH yKa3aTh AuddepeHnnanbHbie

- y? =6X+8;
-ﬂ:x3+5x;
dx

-y"+y +cosx=0;

-arcsin y* = x+1.

12.CocTaBuTh ypaBHEHHE KPUBOH, MPOXOsIIeH yepe3 Touky M (1, 2) U UMEIOIIEN yTI0BOH

KO3 GUITUEHT % = ZL B JTI000H TOUYKE KacaHUs
X
1

-y==In{x{+2;

y=>Inlx

1

-y=——75+3

Y=o

: y=%|n|x|+1—|n|2|

. d
13.06mwuit naTerpan muddepeHInaIbHOTO YpaBHEHHS —)2/ = X dX uMeeT BUI:
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14.YcTaHoBUTE COOTBETCTBUE MEXAY NMPUBEACHHBIMU NU(D(EepeHINAIBHBIMU ypaBHEHUSAMU

MEPpBOro nopaaKa u ux TUIIaMHu:

1. y= x( y'—Je’ ) C pa3IeIAIOIMMICS TIePEMEHHBIMU
2. X (y-y+2)=x-1 NUHEHOE
3. x*(2x+y)dx =dy OJTHOPOTHOE

15.Cpenu ypaBHeHUH yka3aTh JuHEHOE 1udhepeHnaibHoe ypaBHEHNE TIEPBOTO MOPSAKA.
- Xy -y =y

- 2xyy' =X +y°

-xy'+y—e*=0

16.Cpenu naHHBIX ypaBHEHUH yKa3aTh OJHOPOAHOE MU depeHImaibHoe YpaBHEHHE TEPBOTO

nops/IKa.
-xy'=y(Iny—Inx)
“Xy'—y-x-ctgy=0
- (X+y)2x+(x+y+2)dy=0

17.00umm pemienneM quddepeHInaIbHOr0 YpaBHEHUS € Pa3AESIOIIUMUCS IepeEMEHHBIMU

(X3 + 2)' y' =3x’y sBnsercs GpyHKIHS:

-y=C(x3+2)
-y=C(x*-2)
-y=x>+2

18.06mum pemieHreM JMHEHHOTO UG QEpEeHINaTIbLHOIO YpaBHEHHUS MEPBOTrO IMOPsIKa

Xy'—y = x° sBasercs GpyHKIHIS:

2
-y:x(%+Cj
-y=x2(§+Cj
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19.Cpenu ypaBHeHMI yKa3aTb, TO, KOTOpOE SBISETCA OJHOBPEMEHHO M OJHOPOJIHBIM, M B

MOMHBIX MG hepeHmanaX.
-(2x+y)dx+(y—3x)dy =0
-(2xy+x*)dx—(y* —x*)dy =0
-(X* +siny)dx+(1+xcosy)dy =0
10. Pemute ypaBHeHue Y” =sinX
- y=-sinx+c¢,x+c,

-y =—COSX+C,

- y=—C, SINX+C,X

IIpumepHBI 3K3aMeHAITMOHHBIN TeCT

ITpomMexyTouHas aTTecTanys M0 IUCUUIUIMHE IPOXOAUT B BUJIE MTMCbMEHHOIO DK3aMEHA,
WJIU TECTUPOBAHUS
1 cemectp
IIpumepHbIii 3a4eTHBIH OnJIeT

1.Haduru.

2

i X% —
lim————— pu X, =00, X, =2, X, =7
x=% X2 —9x+14 P % % 0

2.Haituru.

Iirnsin3x \/x+ -3
x>0 tg8X HBM 4

3.Haitutu npousBoAHyIO (GYHKIUH.

y=+1+cosx?, y= smx

4. Haiitu uHTEpBasibl MOHOTOHHOCTH U SKCTPEMYM (PYHKLIMH.

y — X2e4x
5.Hatitn.
jx 5*dx, I __ax
Jx (1+x)
6.BeraucinTh miomans GUrypel, OrpaHUYEeHHBIX KPUBBIMU:

y=x, y=x"-2
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2 cemecTp

IIpumepHbIii IK3aMeHANMOHHBIN OUJIeT

1.Haiiutn marpuiy D = AB — A? , TIe
2 -4 -2 -1
A= , B=
0 1 6 4
2.PemiTh MaTpUYHOE ypaBHEHHE
2 -1 1 2
X- =
2 -2 01
3.JlaHbl TOYKU A(—Z; -3 1) , B(O;L‘ 2) ,C (3; L 2). Haittu cos Z/ABC wu mnomaap

tpeyroipauka ABC

4.CocTaBUTh ypaBHEHHE TIOCKOCTH, IPOXOJISIIICH yepe3 Tpu Touku A, B,C . 3amucarh
ypaBHEHHUE MPSMOU, mpoxosineii yepe3 Touku A u B. A(4; 2, 5) : B(O; 7 2) ,C (O; 2; 7)

5. J11st pyrkimu U = 7x%y —3xz? +5yz° . HaliTi NpoM3BOIHYIO [0 HAIPABICHUIO € = (—1; 2,2)

, B Touke M (2;0;0).

6.MccienoBath Ha skcTpeMyM dyHKIHIO Z = 3X° +12X+3y* —y°.

7.Haiitu ob1uee pemenue qudpepeHaaIbHoro ypaBHeHUs

y’dx —x*dy =0

8.Pemmts 3amauy Komm
Yy _12
-==—,Yy(1)=4

Y=< =" Y(Q)

9.Haiftu o6mee pemenue qudhepeHnaaIbsHOr0 ypaBHEHHUSI.
y"+8y’ =8x
10.UccnenoBath psabl HA CXOAUMOCTb.

= n+l & n &(-1)
s 5o sty

2 5
mn +2 o n=l

11.Haiitu 0671aCTh CXOIUMOCTHU CTEIIEHHOTO Psijia

0 Xn
>

n=1 n

12.Paznoxuth GpyHkuuio y = In x B psin Teiinopa B OKpeCTHOCTH TOUKU X, =1.



