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1. NEPEYEHD
TV CHUIIVHE,

IINTAHUPYEMBbIX
COOTHECEHHBIX C

PE3YJIbTATOB
INVIAHUPYEMbBIMH

OCBOEHUS OBPA3OBATEJIBHOM ITPOI'PAMMBI

1.1. leab ocBOeHMST AUCHUIIJIUHDBI

Llenpr0 OCBOEHUS TUCHUIIITUHBI SIBIISICTCS:
- hopMupoOBaHUE Y 00YYAIONINXCS YHUBEPCAIBHBIX KOMIIETEHIMI, HAIIPABJICHHBIX Ha DPa3BUTHE

HAaBbIKOB CHUCTCMHOI'0 MW KPUTHUUYCCKOTO MBbINIJICHUSA

OBYYEHUA
PE3YJIbTATAMU

no

u ¢GopMHpOBaHHE Y OOyYarOUIUXCS

YHUBEPCATLHBIX KOMITETEHIIMI B 00JIaCTH YIIPABICHUS CaMOOPTraHU3aIueil 1 CaMOPa3BUTHS;
- (hopmupoBaHKE Y 00YJAFOIIUXCSI CTIOCOOHOCTH MCIOJIB30BaTh HEOOXOAMMBIE MAaTEMATUICCKHE
METO/IbI JIJIsl PELICHUS 3a1a4 MPO(HECCHOHANBHON e TEIbHOCTH;
- (opmupoBanue y oOydarommxcsi o0ImenpopecCuOHaIbHBIX KOMIETCHIIUM, HAlpaBICHHBIX Ha
pa3BHUTHE HABBIKOB UCCIICIOBATEIBLCKOM ESTEIbHOCTH;
- opMupoBaHue y 00yJarOIUXCs CIOCOOHOCTH OCYIIECTBIISTh MOMCK, KPUTHUCCKUI aHAINU3 U
cHHTe3 MHMOPMAIIUH, IPUMEHSITh CUCTEMHBIN TTOAXO/ IS PEIICHHS TIOCTABICHHBIX 3a/1a4.

1.2. [lepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00yUeHUsI 1O JUCIUIIJIMHE

Koa n Koa u HanmeHoBaHMe HHANKATOPA Ilnanupyemble pe3yJabTaThl Ocnosanue (IIC)
*
HAMMEeHOBaHHe JAOCTHKEHUSI KOMIIeTeHIINH 00yuyeHHs M0 TUCHUTIUHE AL
npo¢heCcCHOHANBHBIX
LD I KOMITeTEHITU I
YK-1. Criocoben NYK-1.1. OcymiecTBisieT TOUCK 3HaeT: OCHOBHBIE MOHSITHS
OCYIIECTBIISATh uHpOpMaNKH (B TOM YHUCIIE C MaTEeMaTHKHU; METObI PEIICHUS

[IOMCK, KPUTUYECKUI
aHAJIU3 U CUHTE3
HHpOpMALNH,
MPUMEHSTH
CHCTEMHBIH ITOIX0]T
JUTSL peTLICHUS
MOCTaBJICHHBIX 3a/1a4

UCIIONIb30BaHHEM HU(PPOBBIX
TEXHOJIOTHT), HEOOXOAUMOH ISt
peIIeHHS TOCTAaBICHHBIX 33129
MNVYK-1.2. BeImoyiHSAET aHAIN3,
CHCTEMAaTH3aI1I0 B 0000IIcHIE
WHPOPMALIUH IS PEIICHHS
IOCTaBIICHHBIX 3aJa4, B TOM YHUCJIE C
HCTIOB30BaHUEM MU(PPOBBIX CPEICTB
NYK-1.3. TIpoBOAUT OLIEHKY
COOBITHH, TIPOIIECCOB, PE3YJILTATOB
JIEATENILHOCTH

3aj1a4, METOJIbl cOOpa, aHaIM3a U
00paboTku HHpOpPMaK

YwMmeer: 0OpabaTbiBaTh
9KCTIEPUMEHTAIILHBIC JaHHbIC;
COZIeprKaTeIbHO HHTEPIPETUPOBATh
TIOTy4EHHBIE KOJTHICCTBEHHBIC
Ppe3yIbTaTH

Burageer: HaBbIkamMu paboTHI CO
CIEIIUAJIbHOM MaTeMaTU4eCKOU
JIUTEPaTypoit

OIIK-3. Crocoben
HCIIONIB30BAaTh
HEOOXOIUMBIE
MaTeMaTU4ECKUE
METOIBI IS
pelieHust 3a1a4
npodeccroHanbHO#M
LEeATEILHOCTH

HOIIK-3.1. Ucnonb3yeT TUITOBBIE
MaTeMaTHYeCKHe METObI U MOJIENIN
JUIsL peLleHus 33124
npo(eCCUOHANBHOM AeSITEIBHOCTH
HOIIK-3.2. Pemaer ctannapTHbIE
MaTeMaTHYECKHE 3a/1a4H, BBITOIHSIET
pacyeTsl MATEMAaTHYECKUX BEUYUH,
MPUMEHSET MaTEMATHYECKIE METOIbI
00pabOTKH! IKCIIEPUMEHTAITBHBIX
JIAHHBIX JIJIs PELICHHs 3a1a4
npo(eCCUOHANBHOM AESITETBHOCTH

3HaeT: OCHOBBI MaTEMaTHYECKOTO
aHaJu3a, He0OXOAUMBIE TIPH
penieHIn mpoghecCUOHaTbHBIX
3a1a4

YMeer: UCTIONBE30BaTh METO B
MaTeMaTHYECKOTO aHall3a
MOJICITAPOBAHUS JISl PEIICHUS
TEOPETUICCKHUX U MPUKIIATHBIX
3amaq

Baajaeer: MareMaTHUEeCKUMU U
KOJIMYECTBCHHBIMHU METOJJaMU
PpCIICHUA TUITOBBIX
npodeccHOHATBLHBIX 3a7a4

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOT'PAMMBI

JucuunimHa oTHocuTcs K o0s3artenbHoM yactu bioka 1. ucuumiuzel (MOIysH) MpOrpamMMbl
OakanaBpuata (51.0.04. MaTemaTn4eckuii 1 eCTECTBEHHO-HAYYHBIH MOIYJIb).
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3. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI
3.1. O0beM M CTPYKTYpPA IMCHUTITHHBI

OO6mast TpyA0EMKOCTh AMCIUIUIMHBI COCTaBIsAeT 7 3.e. (252 vac.), uX pacnpeieicHue II0
BUZaM pabOT M ceMecTpam IMpeICTaBICHO B TaOIHULIE.

Buabl y4eOHBIX 3aHATHI 1 Pa60THI 00y4aI0IINXCS TpynoemMKocThb, 4ac
BCET0 1 cemecTp 2 cemecTp
O0mas TPyA0eMKOCTh JUCHHMILINHBI, 4aC 252 108 144
KoHnTakTHasi paGoTa o0y4arommxcs ¢ 104 /26 48 /12 56 /14

npenojgaBarTesieM M0 BUAAM y4eOHBIX 3aHATHI
(Bcero), B T.4.:

3aHATHS JEKIMOHHOI0 THIA (JIEKIIUK) 44114 20/6 2418

3aHATHSI CEMHHAPCKOro Tuna (cemunapsr, | 60 /12 2816 32/6
HPaKTUYECKUE 3aHATHS, IPAKTUKYMBbI, KOJUIOKBHYMBI K
MHbIE AHAJIOTHYHBIC 3aHSITHS)

J1abopaTopHbie paGoThl -/- -/- -/ -
CamocrosiTesibHasi padoTa BCEro, B T.4.: 121/213 60/92 61/121
CaMoIoATOTOBKA IT0 TeMaM (pasjesiaM) JUCIUTLTHHBI 121/ 183 60/77 61 /106
BelInonHeHHEe KOHTPOIbHOM paboOThl /KOHTPOIIbHAS -/30 -/15 -/15
pabota
BEInonHeHNe KypcoBOTo MPOEKTa /KypCoBOil paboThl -/- -/- -/-
KoHTpousb (uacekl Ha IK3aMeH, 324€eT) 27113 -4 2719
IIpomexyTouHas aTrecTauus 3auer IK3aMeH

JlMcuuIuIMHA peanu3yeTcs MOCPeACTBOM MPOBEIEHHUSI KOHTAaKTHONW padoThl ¢ 00yJarolUMHCS
(BKJIFOUAs TIPOBEJICHHUE TEKYILETO KOHTPOJISI YCIIEBAEMOCTH ), CAMOCTOSITEILHON pabOThI 00yUJaroIInXCst
U IPOMEXYTOYHOH aTTeCTalUU.

B mnpomecce ocBoeHUs IUCHUIUIMHBI MOKET MPUMEHSTHCS JIIEKTPOHHOE OO0y4YeHHE U
JMCTAaHIIMOHHBIE 00pa30BaTeIbHbIC TEXHOJIOTHH.

B nponecce ocBoeHus TUCHUILUIMHBI oOydaroluecs 00ecreyeHbl JOCTYHNOM K 3JIE€KTPOHHOM
UH(POPMALIMOHHO-00pa30BaTENIbHOM Cpe/ie U NIEKTPOHHO-OUOINOTEYHBIM CUCTEMAM.




3.2. Coep:kaHue AUCHUIINHBI, CTPYKTYPHPOBAaHHOE 110 TeMaM,

1ii cemecTp

Buabl yue0HoM padoThI

Ilnannpyembre KonTakTHas pagoTa
Pe3yJIbTATHI g
OCBOEHHUS: o ‘:—; ® g o : 8 DopMBbI TEKYLIETo
KoJ g = ? 2 ? 8 =: KOHTPOJISA
(opmupyemoii HanMeHoOBaHHe PAa3/1eI0B, TeM = S S x| 88 (HauMeHOBaHMe
KOMIIETeHIMH U = ; ﬁ = = E lg OLIEHOYHOTI' 0
HHIMKATOPbI 5 28 g = 2 S cpeacTBa)
JOCTHKEHUS ) S ® S = =
KOMIIeTeHIUui = ,g = é" 3 8 =
YK-1: Tema 1 Teopust Ipenesos: 6/2 Jexrs-
NYK-1.1- OCHOBHBIE TIOHATHS ¥ TEOPEMBI. BH3yamM3aLA (B
UVK-1.3; BrIunciIeHHE TIPEIenoB. T.4. B 9MOC)
OIIK-3: HenpepbIBHOCTH QYHKINH.
NOIIK-3.1 [IpakTuueckoe 3anarue Ne 1. Boruncienue npenenos 8/2 3akperuieHue
WOIIK-3.2 byHKUMi. TEOPETUIECKOTO
Marepuara.
[Ipaktuueckoe 3anarue Ne 2 OcHOBHBIE BUABI Pemenue 3amay.
HeoIpeieeHHOCTeH (0 -00; 17; 00) U uX Cocrasrennue
CIIPaBOYHHKOB
pacKkpeITHE. KonTposbHble
[Ipaktuueckoe 3ansatue Ne 3 . HenpepsIBHOCTB paboTE
GyHKIUH.
[paktuaeckoe 3aasatue Ne 4. [Ipenens u
HETPEPhIBHOCTb.
KonTponpHas pabora o teme 1.
CamocrosiTenpHas padorta 20/30 | Usyuenue
Y4eOHBIX
MaTepuasoB Mo
KOHCIIEKTaM
ayANTOPHBIX
3aHATUN U
y4eOHBIM —
METOJMYECKUM
HOCOOUSIM.
Pewenue
JOMAIITHIX
HWHIUBUATYaTbHBIX
3a/1aHuil
YK-1. Tema 2. Jluddepennmansubie 6/2 Texms-
NYyK-1.1 - HCUHCIIEHUS: BHU3yanu3aius (B
NUYK-1.3; 1.4. B OUOC)
OIK-3: OCHOBHBIE TTIOHSTHA B TCOI?’CMBI.
MOTIK-3.1 Beruncienue npoun3sBoaHON.
MOIIK-3.2 Huddepennnan GyHKIIHH.
[Ipon3BOaHBIE BBICIINX MOPSIKOB.
IIpasuno Jlonurans.
[Ipaktuueckoe 3ansatue Ne 5. Berancnenne 8/2 3akperieHne
MIPOU3BOIHBIX CIIOXKHBIX ()YHKIIHI TEOPETHIECKOTO
Ipakruueckoe 3austie Ne 6 Jlorapudmirgeckoe Marepuaa.
i bepenimpoBanye. YpaBHEHHE KacaTeIbHON Pemenne 3amaq .
KpUBOMH KoHnTponbHble
[MpakTryeckoe 3austre Ne 7. Tuddepenipan paboTHI.
¢byuxuun. [Ipon3BoHast BHICIIMX HOPSAKOB. CocraBieHue
ITpaBuno Jlonurans CIPaBOYHUKOB
[Mpaktuueckoe 3anstre Ne 8. [TonHoe uccnenoBanue
¢yukunn. Hanbosnbiee 1 HaMMeHbIIee 3HAYEHUS
(byHKUMH Ha OTpE3Ke.
CamocTosTenpHas paboTa 20/30 | Usyuenue
y4eOHBIX
MaTepUasoB Mo
KOHCIIEKTaM
ayNTOPHBIX
3aHIATUN U
y4eOHBIM —
METO/INUECKUM
MOCOOHSIM.
Pewenue
JIOMAIIHIX




Bujbl yue0HoM padoThI

Ilnannpyembre KonTakTHas pagoTa
Pe3yJIbTATHI g
OCBOCHHUS: o ‘:—; ® g o : § DopMbI TEKYIEro
KOJL e z g < g I KOHTPOJISA
(opmupyemoii HanMeHoOBaHHe Pa3/1eI0B, TeM = S S x| 88 (HaMMeHOBaHMe
KOMIIETeHIMH U = ; ﬁ = = E lg OLIEHOYHOTI' 0
HHIAKATOPbI 5 28 § = 2= cpencTia)
JOCTHKEHUS ) S ® S = S &
- = c o o I < &
KOMIIETCHITUH q : fen) U
HHIUBUTYaTbHBIX
3a/1laHuil
YK-1: Tema3. IHTErpajibHOE UCUUCIIEHUE: 6/2 Jexrs-

11 - BU3yanu3aius (B
MVYK-1.1 OCHOBHBIE ITOHITHUA U TCOPCMBI. v > (
I/IYK-l.S; 3 o T.4. B 9I/IOC)
OIIK-3: aMCHa IEPEMEHHOU U
MOIK-3.1 WHTETPUPOBAHUS T10 YACTSAM B
NOIIK-3.2 HEOIIPEACICHHOM U HEONPEACICHHOM

UHTETpaJiax.
HHuTterpainbl oT GyHKIMI OT
KBaApPaTHOro TPEXWICHA.
HHTerpaibl oT 1poOHO - parioHaIbHBIX
byHKIHIA.
I/IHTeraJ'IBI OT TPUI'OHOMCTPUYICCKHX
byHKIHIA.
®opmyna Herotona — Jleitbnuua.
HecoOcTBeHHBIE MHTETPAIIBI.
Ipaktudeckoe 3austie Ne 9. Beraucienne 10/2 3akperuieHue
HEOTpeIeJIEHHOT0 HHTErpaja. 3aMeHa MepeMeHHOHN 1 TEOPETUIECKOTO
HUHTETPUPOBAHUS 110 YaCTSIM. Marepuaa.
Ipaktnueckoe 3ansrie Ne 10. HTerpuposanne Pemenne 3anau
BBIPOKCHHI, COJICPKAIIMX KBAJAPATHBIM TPEXUICH B KouTposnbHbIe
3HaAMeHaTeJIe. paboThI
[paktuueckoe 3ansatue Ne 11. . InTerpupoBanue CocraBieHue
IpOOHO-pAIIMOHANBEHBIX (DYHKITHIA. CIPaBOYHHUKOB
[paktuaeckoe 3aaarue Ne 12.OnpeneneHHbIH
HHTErpall. . Beruncnenue miomanei.
Ipakruueckoe 3anstue Ne 13. KontpossHas pabota
No2mo Teme 2 u 3.
CamocrosiTenpHas padorta 20/30 | Usyuenue
y4eOHBIX
MaTepHaoB 110
KOHCIIEKTaM
ayNTOPHBIX
3aHIATUN U
y4eOHBIM —
METOTHYECKUM
MOCOOHUSIM.
Pemenue
JOMAaIITHUX
I/IHllI/IBPI}lyaJ'[beIX
3aJaHuNA
YK-1: Tema 4. KomruiekcHbIe unca: 2/0 Jlexuus-
NyK-1.1- JleficTBUsI HAJl KOMIUIEKCHBIMH YHCIaMH. BUsyanu3auus (B
NVYK-1.3; Pelienye KBaapaTHBIX YPABHEHUH Ha MHOKECTBE 1.4. 8 SUOC)
OIIK-3: KOMIIIEKCHBIX YHCEIL.
HOIIK-3.1
UOIIK-3.2 2/0 3akperuieHue
IIpaktuaeckoe 3anatue Ne 14. Jlelictsus Han TEOPETHYECKOTO
KOMIUIEKCHBIMH YU CIIaMHU. MaTepuala.
PemieHne kBafipaTHBIX ypaBHEHUH Ha MHOXECTBE Permenne 3ana4
KOMIIJICKCHBIX YHCECII. KOHTpOHbeIe
paboThI
CocrasieHue
CIIPaBOYHUKOB




Buabl yue0HoM padoThI

Inanupyemsie KonTakTHas pagoTa
Pe3yJIbTaThl g
OCBOCHHUS: o ‘:—; ® g o : s DopMbI TEKYIEro
KOJ g = g 2 ? 8 =: KOHTPOJISA
(opmupyemoii HanMeHoOBaHHe Pa3/1eI0B, TeM = S S x| 88 (HaMMeHOBaHMe
KOMIIETEHIIHN H = ; ﬁ = = E lg OIIEHOYHOI0
HHMKATOPbI 5 28 g = 2 S cpeacTBa)
JOCTIKEHHs. é lg g g E § =
KOMIIETCHITUH q : ] U
0/2 U3yuenue
CamocrosTensHas paboTa y4eOHBIX
MaTepHasoB Mo
KOHCIIEKTaM
ayANTOPHBIX
3aHIATUN U
y4eOHBIM —
METOJMYECKIM
nocoousm.
Pewenue
JOMAIIHIX
HMHBHYaTbHBIX
3aJaHui
HUTOI'0 | 20/6 - 28/6 | 60/92
2-if cemecTp
Buabl yueoHoM padoThl
Ilnannpyembre KonTakTHas paéora
Pe3yJIbTaTHI &
OCBOEHHSI: o % o g o ) DopMBbI TEKYLIEro
Kol g =g £ g 3 g KOHTpOJISt
L HanmeHoBaHue pa3aesaos, Tem - Sl 2x| 54 (manvenoBanme
IR L § = E ; = S g OLIEHOYHOTO0
HHIHKATOPbI a g_ Lg ; ; § \g cpencTa)
L[OCT]/DKeHl/lﬂ“ 5 S 'S = = S =
KOMIIeTeH Mt = S 2 =] =
= = 0
VK-1: Tema 5. JTuneiinas anre6pa: 42 Jlexums-
NYK-1.1 - JleficTBHS Hax MaTPUIIAMH. BU3yanu3anys (B
NVYK-1.3; Ornpenenureny MaTpuil. 1.4. B DUOC)
OIIK-3: OO6patHas Marpuia. MaTpuuHble ypaBHEHHUSI.
HUOIIK-3.1 Merton Kpamepa u meron I'aycca.
HNOIIK-3.2 [Ipakruaeckoe 3ansaTue Ne 1 [lelicTBus Haq 8/2 3akperieHne
MaTpHULAMH. TEOPETHYECKOTO0
MarepHana.
IIpaktuueckoe 3anatue Ne 2 Onpenenutenu Pemenue 3anay.
matpuu. OOpaTHas MaTpuua.. CocraBiieHue
[paktuaeckoe 3aasaTue Ne 3 . CHCTEMBI IHHEWHBIX CIPaBOYHUKOB
ypaBHenuil. Meron Kpamepa KonTponbHbie
IMpakTuueckoe 3anstue Ne 4. Merox [Naycca. paboTbi
CamocrosiTenpHas padorta 11/30 N3yuenne
y4eOHBIX
MaTepHaIoB MO
KOHCIIEKTaM
AyANTOPHBIX
3aHIATUN U
y4eOHBIM —
METOINYECKHM
MOCOOHUSIM.
Pemenue
JIOMAIITHIX
HMHIIBHATYaTbHBIX
3aJaHuNA
YK-1: Tema 6. BekTopHas u aHaTMTHIECKAS 412 Hexuns-
NYK-1.1- TCOMETPHH: BVI3yaJ13HI/3[2(l;_léI$[ (8
NYK-1.3; o T.4. B )
JleiicTBUs Ha/l BEKTOPAMHU.
OIIK-3: CkasipHOe, BEKTOPHOE, CMELICHHOE
HNOIIK-3.1 MIPOU3BEICHUSI.
HOIIK-3.2 TIpsiMast Ha IIOCKOCTH.
ITpsimMast ¥ TIIOCKOCTB B IPOCTPAHCTBE.
KpuBsle BToporo mopsiika.




Bujbl yue0HoM padoThI

Ilnannpyembre KonTakTHas padora
Pe3yJbTAThI =
OCBOEHHSI: o g o g ® E 3} ®DopMBbI TEKyHIEro
kox ? s < g 3 ? KOHTPOJISI
$opmupyemoii HaumenoBanme pasiesios, TeM - =7 | 2 | E & (nanmenoBanme
IO E = E ; = S 5 OLIEHOYHOTO0
HHIMKATOPbI = =) E ; s © CpeacTBa)
JOCTHIKEHHS E & g = = g g
KOMIIeTeHI i = S o = =
S5 ES|S
[Ipakruueckoe 3anatue Ne 5. Bextopsl. CkansipHoe 6/2 3akpeInieHue
IIPON3BE/ICHUE BEKTOPOB TEOPETHYECKOTO
IIpaxtuueckoe 3anarue Ne 6 BekropHoe u Marepuana.
CMEIIEHHOE MPOU3BEJICHUSI BEKTOPOB. Pemenne 3anau .
[Ipaktuueckoe 3anarue Ne 7. [Ipsmas 1 miI0cKoCTh Kontponsusie
paboTHL.
CocraBneHne
CIIPaBOYHHKOB
CamocrosiTenbHas pabora 10/30 Wzyuenue
Y4eOHBIX
MaTepHajIoB Mo
KOHCIIEKTaM
ayAUTOPHBIX
3aHATHH U
y4eOHBIM —
METOJMYECKUM
OCOOUsIM.
Pemenne
JOMAIITHIX
HMHIBHYaTbHBIX
3aJaHui
VK-1: Tema7. OYHKINH HECKOJIBKHX 6/2 Jlexums-
Ezﬁi é MEPEMEHHBIX :Ty;‘gﬁ%‘g)" (®
T OCHOBHBIE TIOHATHSL.
OIIK-3: JIunum ypoBHSI.
MOIIK-3.1 YacTHble IPON3BOJIHEIE.
HOIIK-3.2 Ipou3BogHAs 10 HAIIPABIICHHIO, IPANCHT.
DKcTpeMyM (QYHKIMU JBYX TEPEMEHHBIX.
HawuGonbmee 1 HauMeHbLIee 3HAUSHUS QYHKIIMU
Ha 3aMKHYTOW OTpaHHYEHHOU 00JIacTH. .
[pakruueckoe 3anstue Ne 8. JIuHUN YpOBHSL. 6/2 3akperuieHue
YactHble npou3BoaHsble. [Ipon3BoaHas o TEOPETHYECKOT0
HarpasyeHuo. ['paaneHT. MarepHana.
[pakruaeckoe 3aasaTue Ne 9. HactHbie Pemenue 3agau
TIPOX3BO/IHBIE BBICIINX ITOPSIIKOB. KonTpomnbHbie
[pakruueckoe 3aasatue Ne 10. . Haubonpimee u paboTsI
HaMMeHbIIee 3HAaUeHUS QYHKIUH IBYX CocrasieHue
MePEeMEHHBIX HA 3aMKHYTOH OTpaHHYeHHOU CIIPaBOYHUKOB
obmactu
CamocrosiTenpHas padorta 15/30 | Uzyuenue
y4eOHBIX
MaTepHaoB o
KOHCIIEKTaM
ayANTOPHBIX
3aHIATUN U
y4eOHBIM —
METOJMIECKIM
MOCOOUSIM.
Pemenue
JOMAaIITHUX
UHAUBUAYAJIBHBIX
3aJaHuNA
YK-1. Tema 8 JTuddepennmanpHbie 1072 Jexuus- (
NUVYK-1.1 - . BH3yanu3anus (B
UVKL3: ypaBHeHnus. Teopus psa1oB: T4 B 2HOC)
OIIK-3:
WOIIK-3.1 OcHoBHbIe NOHATHS. 3anaya Komm.
HOTK-3.2 JuddepeHunanbaple ypaBHEHUs IIEPBOTO MOPSIAKA:

C pa3JieIeHHbIMU NIEPEMEHHBIMH, OJHOPOIHEIE,
JIMHEHHbIe, ypaBHeHus bepHym.




Bujbl yue0HoM padoThI

Ilnannpyembre KonTakTHas padora
Pe3yJbTAThI =
OCBOEHHSI: o g o g @ E 3} ®DopMBbI TEKyHIEro
kox = E s % g 5 g KOHTPOJISt
$opmupyemoii HanmenoBanue pasiesioB, TeM - 5 - EN= (HanmenoBaHue
KOMIIETEHIIMU 1 E ; E ; ; E g OLIEHOYHOTI'0
B Z | 58| 2:|¢2% cpencrsa)
” &) =] - -
KOMIIeTeHI i = S o = =
ST EY S
Jluneiinsie tuddepeHnnansHbe ypaBHEeHUS
BTOPOTO TTOPSIIKA C TOCTOSTHHBIMA
ko3¢ ¢unrenTamu. OCHOBHBIE MOHSTHSL.
YucnoBsle bl € MOJI0XKUTENbHBIMU WICHAMU.
3HaKOYepeAyIOIUECS YHCIOBbIE PSIBL
CreneHHble PAIbI U 00IACTH UX CXOAUMOCTH.
Psnet Teitnopa u psaasl Makiopena.
12/0 3akperuieHne
[MpakTrnueckoe 3anarue Ne 11 Tuddepenimansusie TEOPETUUECKOTr0
YpaBHEHHS IIEPBOTO MOPSAKA: C pa3/ieIeHHBIMU MarepHaa.
MIEPEMEHHBIMH, OJHOPOJHBIE. Pemenne 3amau
[Mpaktudeckoe 3anstie Ne 12 JIuneiinbie KonTponbHeie
muddepeHnuaibpHpIe YpaBHEHHUS TIEPBOTO MOPAAKA. padoTsl
VYpasuenue bepnymu. CocraBieHue
CIIPaBOYHUKOB
IIpaktudeckoe 3anstue Nel3 OnHOPOIHEIC
nUHeWHbIe TuddepeHnnaabHbe ypaBHeHNS
BTOPOTO TOPSIIKA C TOCTOSTHHBIMU
ko3 dumeHTamMu.
IIpaxtudeckoe 3anstue Ne 14 HeoOxoanmbrit
MIPU3HAK CXOAUMOCTH YHCIIOBOTO Psija.
JlocTtaToyHbIe MPU3HAKK CXOIUMOCTH
3HOKOIIOJIOXKUTEIBEHOTO Pz,
IIpakTnueckoe 3ansrue Ne 15
3HaKouCpeAYIOIIIeCs psabl. AOCOTIOTHAS U
YCIIOBHAsI CXOJJUMOCTB YHCIIOBOTO Psifia.
TIpakTuueckoe 3austie Ne 16 CrerneHHbie psiabl.
Psinpr Teitnopa u MaknopeHa.
25/31 | Usyuenune
CamocTrosiTenbHast paboTa y4eOHBIX
MaTepHaIoB Mo
KOHCIIEKTaM
ayZNTOPHBIX
3aHATHH U
y4eOHBIM —
METOJMIECKIM
mocoousIM.
Pemenue
JIOMAIIHIX
WHJMBUTyaTbHBIX
3aJaHui
HUTOI'O | 24/8 - 32/6 | 61/121




4. METOAUYECKHUE YKA3AHUSA JJIs1 OBYYAIOIIUXCA IO OCBOEHHIO
JUCIHUIIVINHBI

4.1. Oo0mue MeToJuYecKHue pPeKOMeHIaluu mno OCBOEHHIO JUCIUIIJINHBI,
o0pa3oBaTejibHbIe TEXHOJIOTHH

JlucuuIinHa peamu3yeTcsi TOCPEJICTBOM IMPOBEIEHUsS KOHTAKTHON PabOThl ¢ 00YyJarOIIMMHUCS
(BKJIFOUAs TIPOBEJICHHUE TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH ), CAMOCTOSITEIILHON PadOThI 00YUAIOIIHXCS
U TIPOMEXKYTOYHOM aTTECTAIINH.

[Ipu mnpoBeneHuM Y4eOHBIX 3aHATHA 10 JUCHUIUIMHE OOECICUUBACTCS pA3BUTHE Y
00y4aromuXxcsi HABBIKOB KOMAaHTHOW Pa0OThI, MEKIMYHOCTHON KOMMYHHKAIIUU, IPUHSTUSL PEIICHUH,
JTUIEPCKUX Ka4ecTB (BKIIFOUAsi IPOBEJCHIE HHTEPAKTUBHBIX JICKIIH, TPYIIOBBIX TUCKYCCHIA, POJIEBBIX
UTp, TPEHUHTOB, aHAIM3 CUTYalluid 1 MIMUTAIIMOHHBIX MOJEIICH, MPEernogaBanne JUCIUTUIMHBL B (hopMme
Kypca, COCTABJICHHOTO Ha OCHOBE pE3yJIbTaTOB HAYYHBIX HUCCIICJJOBAHHM, IMPOBOJUMBIX
YHUBEPCHUTETOM, B TOM YHCJIE C YYETOM PETHOHAIBHBIX OCOOCHHOCTEH MpodecCHOHATBHON
JIeSATETLHOCTH BBIITYCKHUKOB U MOTPEOHOCTEHN paboToIaTesneil).

[IpenoaBaHye AUCIUIUIMHBI BEIETCS ¢ IPUMEHEHUEM CIICAYIOIIUX BHIOB 00pa30BaTeJbHBIX
TEeXHOJIOTHii:

-0aNIbHO-PEUMUH208asi MEXHOL02USL OYCHUBAHUSL,

- 9IeKMpOHHOE 0OVUeHue,

- npobemHoe odbyuenue;

- pazb0op KOHKPEMHbIX CUMYAYULL,

- unghopmayuonnvle mexnonoeuu: Big Blue Button

JlJis OLleHKHW 3HAHWH, YMCHHH, HABBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMITCTEHIIMH IIO
JTUCIUTUTMHE TIPUMEHSIETCS OaUIbHO-PEUTHUHIOBAasl CHUCTEMa KOHTPOJSI M OICHKH YCIIEBaGMOCTH
CTYICHTOB. B OCHOBY Oa/UTbHO-pPEHTHHTOBOW CHCTEMBI ITOJOXKCHBI MPHHIIUITBEI, B COOTBETCTBHH C
KOTOpbIMH ()OPMHUPOBAHHE PEHTHHTAa CTYIEHTa OCYIIECTBISCTCS B XOJIE TEKYIIEr0 KOHTPOJIS
ycrieBaeMocTH. MakcuManbHOe KOJM4ecTBo 0amioB B cemectpe — 100.

4.2. Meroanyeckue yKa3aHusi Ui OOYyYalOIIMXCSl MO OCBOEHUI0 JAUCHHUIUIMHBI Ha
3aHATUSX JEeKIMOHHOI0 TUIIA
JlexyuonHulii Kypc npeonoiazaem cCUCmMeMamu3upo8aHHoe U3JIONCEHUE OCHOBHBIX BONPOCO8
memMamuyecko20 Niana. B xode nexyuonnvix 3ansamuil packpwleaiomes 6a3o6vie 6ONPOCHL 8 PAMKAX
Kaxcoou memvl  oucyuniunvl. O603HAUAIOMCA KIlOUesble ACNeKMbl meM, d MAaKdHce O0elamcs
AKYEeHMbl Ha HAUOOIee CLONCHBIE U BANCHBIE NOJIONCEHUS U3YUAEMO20 MAMeEPUald.
JICKITMOHHBIE ~ 3aHATHS  TPOBOAATCS B IMOTOYHOW  QyAWTOPHH C  NPUMCHCHHEM
MyJIBTUMEAUHHOTO TPOEKTOpa B BUE yueOHoi npezenTanuu wiu B SVOC yHuBepcuTeTa.
B xo00e nexyuonnvix 3anamuii  peKomMeHOyemcs KOHCHeKMUposauue y4eOHO20 Mmamepuaid.
Boszmoorcno sedenue koncnekma nekyuti 6 8uoe UHMeLIeKm-Kapm.
OmoenvHvle membvl npednazaromcs OJisi CAMOCMOAMENbHO20 U3YUeHUsl (KOHCNEeKMUPYIOMCS).
Mamepuanvr  nekyuil  AGNAIOMCS  ONOPHOU OCHOBOU OISl  NOO20MOBKU  00YYAIOWUXCA K
NPAKMUYECKUM 3aHAMUAM / 1AOOPAMOPHLIM padOmMam U BbINOJHEHUs] 3A0AHUL CAMOCHMOAMENbHOU
pabomsi, a maxdce K MEPONPUAMUAM MeKYUje20 KOHMPOIs YCNe8aeMOCmu U NpPOMENCYMOUHOU
ammecmayuu no OUCYUNTUHE.
4.3. Meroanyeckue yKa3aHusi Ui OO0Y4YalOIIMXCSl MO OCBOEHHI0 JAUCHHUILUIMHBI Ha
JIaDOPaTOPHBIX PadOTaX (He npedyCMOmMpPeHO Y4eOHbIM NIAAHOM).

4.4, Meroanyeckue YyKa3aHusi I OO0Yy4YalOIIMXCSl MO OCBOEHHI0 JAUCHHUILUIMHBI Ha
3aHATHAX CEMUHAPCKOr0 THNA/ HA NPAKTHYECKUX 3aHATHAX

Ilpaxmuueckue (cemunapckue) 3aHAmus nNPeoCcCmagisiom cobol 0emanu3ayuio J1eKYUuoHHO20
meopemuyecko20 Mamepuad, NPo8OOMCcs 8 YesxX 3aKpeniieHus Kypca U OXeamvléaion 6Ce OCHOBHbLE
paszoenvl. OcHo6HOU (opmoll NpoBedeHuUsi CeMUHApPo8 U NPAKMUYECKUX 3aHAMUL  S6JIsencs
obcyscoenue Haubonee NPOOIEMHBIX U CIOHNCHLIX BONPOCO8 NO OMOEIbHbIM MeMaM, a MmaKice
peutenue 3a0a4 u pazoop nPuUMepos u CUmyayuii 8 ayOumopHsiX YCl108UsIX.

Ipakmuueckue (cemunapckue) 3ausamusi 00y4AOWUXCsL 00eCneuusarom.
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- IPOBEPKY U YMOUHEHUE 3HAHULL, NOJYYEHHbIX HA TeKYUsIX,

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

- no06edeHUue UMmo208 3aHAMUL N0 PEUMUH2080l CUcmeme, CO2NIACHO MeXHOI02UYecKoU Kapme
OUCYUNTUHBL.

Ipaxmuueckue 3anHamus OpeaHu3yOmMcs, 8 Mmom ducie 8 hopme npaKmu4eckou no02omoeKu,
KOMopasi npedycmampusaen yuacmue 00y4aroumuxcs 8 GblNOJIHEHUU OMOeIbHbIX dNeMeHmos pabom,
CBA3AHHBIX ¢ OyOyWell NpoghecCUOHATbHOU 0esimelbHOCHbIO.

4.5. MeToan4yecKue yKa3aHUs M0 CAMOCTOSITeIbHOM padoTe 00y4aromuxcs

CamocrosrenbHas paboTa 06ecreunBaeT MOAr0TOBKY 00yUaroImerocs K ayAUTOPHBIM 3aHATHIM
U MEpONPUATUSAM TEKYIIEro KOHTPOJIA U IMPOMEXKYTOYHOM aTTeCTallud MO M3Y4aeMOH IUCHUIUIMHE.
Pe3ynbTarhl 3TOM MOATOTOBKH MPOSBIISIOTCS B aKTUBHOCTH O0YYAIOIIETOCs HA 3aHATHUSX M B KA4eCTBE
BBIMIOJTHEHHBIX MPAKTUYECKUX 3aJJaHUI U IpYruX GOpM TEKYIIEro KOHTPOJIS.

CamocrosTenbHas padoTa CTyICHTOB BKJIIOYALT:

1. U3yuenue yuebHou numepamypol no Kypcy.

2. Pewienue npakmuueckux cumyayuti u 3a0ay

Iloocomoska peghepamos

3. Pabomy ¢ pecypcamu Unmepnem:

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

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

2. Exponenta.ru  [OnexTpoHHBI pecypc] : oOpa3oBar. wmar. caiit. — Pewxum npocryna:
http://www.exponenta.ru/. — 3ari. ¢ skpaHa.
3. Math-Net.Ru [DnekrponHbiii pecypc] : ob0mepoc. MaT. moprail. — Pexum gocryma:
http://www.mathnet.ru/. — 3aru. ¢ skpana.
4.ToTroBple 3alaydl ¥ peUICHHs OHJaiiH [DnekTpoHHBIH pecypc]. - Pexum npocryma:
http://univer2.ru/uchebniki_po_matematike.htm. - 3aru. ¢ sxpana.

Pemenue BbICcHIEl MaTeMaTMKM OHJIAMH [DNEKTpOHHBIM pecypc]. - Pexum pocryna:

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

4. [To020mosKy Kk mecmuposanuio no memam Kypca

5. Ilo020mo6Ky Kk npomedcymounou ammecmayuu no Kypcy

[Ipy BBIMOJIHEHUM 3aJaHUN JJII CAMOCTOSITEIBHOM paboThl pPEKOMEHIyeTcs: MpopaboTka
MaTepHUaJIOB JIEKIIUH MO KaKJI0M IIPOHJICHHON TEME, a TAK)KE U3YYEHHE PEKOMEH1yEMOM JINTepaTyphl.

Jns oOyuarommxcsi 1o 3a04HOMl ¢dopme 00y4yeHHsS caMocTosTeldbHas paboTa sBiIseTCA
OCHOBHBIM BHJIOM Y4€OHOI 1€TEIbHOCTH.

Jns oOecrieyeHHs] CaMOCTOSITETbHONM pPabOThl OOYYAIOLIMXCSA HCHOJIb3YETCs 3JIEKTPOHHBIHM
yaeOHbIi Kypc, coznannbii B DMMOC ynuBepcurera http://sdo.tolgas.ru/

4.6. Metoauyeckue YKa3aHHus /JJsl BbINOJHEHHS KYPCOBOI0 MpoeKTa / padoThbl (He
npeoyCcMOmMpeHo YueOHbIM NIAHOM).


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

5.1. IlepeyeHb OCHOBHOI W /JONOJIHUTEIbHON y4eOHOW JIMTepaTypbl, HeOOXOAMMOM JIsl
OCBOCHHS JHCHUIIIHHBI

Bes nurteparypa, BKIIIOYSHHas B JaHHBIM IEpeYeHb, MPEACTaBICHA B BUAC JJIEKTPOHHBIX
pecypcoB B 3eKTpoHHOM OnbmmoTeke yHuBepcurera (3bC). JluTeparypa, ucrnoab3yemMas B Ie4aTHOM
BUJIE, TIPEJICTABJICHA B HAYYHOU OmOIIMoTeKe yHUBepcuTeTa B o0beme He MeHee 0,25 3K3eMIUIsIpoB Ha
OJIHOTO O0yYaromerocs.

OcHoBHas JuTepaTypa:

1. Kparkuii Kypc BBICIIEH MaTeMaTUKH [DJICKTPOHHBIA pecypc]| : yuebd. ais BY30B IO
HarpasjeHuto nmoarot. "Ixkonomuka" / K. B. banaun [u ap.] ; mox obm. pen. K. B. banguna. - 2-e uza.
- Jloxymentr Bookread2. - M. : JamkxoB u K, 2017. - 512 c¢. - Pexum gocryna:
http://znanium.com/bookread2.php?book=415059.

2. Maremaruka B mpuMepax U 3ajadax [ IeKTpOHHbBIH pecypce] : yuel. mocodue s By30B
no TexH. cneuuaiabHocTsM / JI. H. XKyp6enko [u np.]. - Hokyment Bookread2. - M. : UHOPA-M,
2016. - 372 c. - Pexxum gocryma: http://znanium.com/bookread?.php?book=484735.

3. IlanteneeB, A. B. OObikHOBeHHbIE nubdepeHranpubie ypaBHeHUS. [IpakTukym
[DnexTpoHHBIH pecype] : y4eO. mocoOue JUisi BY30B IO HANpaBICHUSM IOATOT. €CTECTB. HayK,
TEXHUKH, HH()OPMATUKH U SKOHOMHKH (KBanmudukamus (crenens) "Oakanasp") / A. B. Ilantenees, A.
C. Sxumona, K. A. Peibakos. - Jlokyment Bookread2. - M. : UHOPA-M, 2016. - 431 c. - Pexum
nocryna: http://znanium.com/bookread?2.php?book=549273.

4.  PyGamkwuna, E. B. Jluneitnas anrebpa. Jluneitapie onepatopsl. KBagparndasie OpMBI.
KommnekcHble uucna [DnekTpoHHbIH pecypc] : yued. mocobue / E. B. Pybamxuna. - JlokymeHT
Bookread2. - M. :  HWH®PA-M, 2016. - 38 c¢. - Pexmm  mocryna:
http://znanium.com/bookread2.php?book=544419.

5. YuebHO-MeTOAMYECKOEe TMMocodue 1Mo aucuuruinae "MartemaTuka" [DIeKTpOHHBIH
pecypc] : ans TexH. Hampasiaenuid BO Y. 1 / IToBomxk. roc. yH-T cepBuca (PI'BOY BO "IIBI'YC"),
Kad. "Beicmi. matematuka" ; coct. FO. C. [lanunoBa. - Jlokyment Adobe Acrobat. - TonpsrTu :
[MBI'YC, 2018. - 926 Kb, 119 c. - Pexxum nocryna: http://elib.tolgas.ru.

6. YuebHo-MeTOANMYEeCKOEe TMocodue Mo aucuuruinae "MartemaTuka" [DIeKTpOHHBIM
pecypc] : ans TexH. Hanpasiaenuid BO Y. 2 / IToBomxk. roc. yH-T cepBuca (PI'BOY BO "IIBI'YC"),
Kad. "Beicmi. matematuka" ; coct. FO. C. [lanunoBa. - Jlokyment Adobe Acrobat. - TonpsrTu :
[MBI'YC, 2018. - 1,01 MBb, 138 c. - Pexxum nmocryma: http://elib.tolgas.ru.

7. YuebHo-MeTOAMYECKOEe TMMocodue 1Mo aucuuruinae "MartemaTtuka" [DIeKTpOHHBIM
pecypc] : ans TexH. Hanpasiaenuid BO Y. 3 / IToBomxk. roc. yH-T cepBuca (PI'BOY BO "IIBI'YC"),
Kad. "Beicmi. matematuka" ; coct. FO. C. [lanunoBa. - Jlokyment Adobe Acrobat. - TonbsrTu :
[BI'YC, 2018. - 986 Kb, 114 c. - Pexxum nocryma: http://elib.tolgas.ru.

8.  Ilumauyes, B. C. Bricmas maremaruka [ DIeKTpOHHBIH pecypc] : yueo. s By3os / B. C.
Hlunaues. - Jokyment Bookread2. - M. : UH®PA-M, 2015. - 479 c. : un. - Pexxum nocryma:
http://znanium.com/bookread2.php?book=469720.

9. IHumayes, B. C. 3agauHuk Mo BBICIIEH MaTeMaTuke [DIEKTPOHHBIN pecypc] : yuel.
nocobue st By30B / B. C. Illumaues. - 10-e u3s., crepeotnrr. - Jlokyment Bookread2. - M. : UHOPA-
M, 2018. - 304 c. - Pexxum nmocryna: http://znanium.com/bookread2.php?book=927763.

JonmosiHuTEIbHAS JIUTEPATYypa:

10. Beicmias MaTeMaTHKa B yIpakHEHUsX U 3afadax [Tekcr] : [ydel. mocobue 1t By30B] :
B2 4. Y. 1 /Il E. anaxko [u np.]. - 7-e uzn., ucnp. - M. : OHUKC [u np.], 2008. - 368 c. : .

11. Beicmas MaTeMaTHKa B YIpakHEHUsX U 3afadax [Tekcr] : [yael. mocobue 1t By30B] :
B2 4. Y. 2 /Il E. laaxo [u np.]. - 7-e uzn., ucnp. - M. : OHUKC [u np.], 2008. - 448 c. : .

12.  Ouxos, B. ®. ®usuko-matemarnueckue 31061 ¢ Mathcad u MHTepHeT [DneKTpOHHBIN
pecype] : yue6. nmocodbue / B. ®@. Oukos, E. 1. bBoromosnosa, /[. A. Banos. - U3a. 2-e, ucnp. u Ao1. -



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

13. IImckynos, H. C. Iuddepennmansuoe u UHTErpanibHoe ucunciaeHus [Tekct] : ydeo.
nocooue ans Bry3oB T. 1 / H. C. Iluckynos. - 1U3a. crep. - M. : Unrerpan-IIpecc, 2007. - 415 c. :
CXEM.

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

15. Cnaiig-nexuust no aucuuiuiiae "Marematuka" mo Teme "Teopus mpeneno"
[DnexkTponHbIit pecypc] : mist Becex HampaieHuit BO / IloBomk. roc. yH-T cepBuca (PI'bOY BO
"TIBT'YC"), [Kad. "Beicu. matemaruka"] ; coct. T. B. Hukurenko. - Jlokyment PowerPoint. -
Toapsartu : I[IBI'YC, 2018. - 883 Kb, 111 c.. - CD-ROM.

16. Crnaiin-nekuusa no nucuumimae "Martemartuka" mo teme "®OYHKIMHM HECKOIBKUX
nepeMeHHbIX" [DneKTpoHHBI pecype] : mis Bcex HampasieHuid BO / IloBoiok. roc. yH-T cepBuca
(®I'OY BO '"IBI'YC"), [Kad. "Beicmi. marematuka'] ; coct. 0. C. lanwioBa. - J[oKymMeHT
PowerPoint. - Tonestra : IIBI'YC, 2018. - 567 KB, 29 ¢.. - CD-ROM.

17. Cnaiin-ipaktukym 1mo aucuurimHe "Maremaruka" nmo Teme "BplumcieHue JBONWHBIX
uHTerpasioB" [DnekTpoHHBIN pecype| : mis TexH. HampasieHuit BO / IloBomk. roc. yH-T cepBuca
(®I'OY BO '"TIBI'YC"), [Kad. "Beicmi. marematuka'] ; coct. 0. C. lanwioBa. - J[okymMeHT
PowerPoint. - Tonesrru: IIBI'YC, 2017. - 378 KB, 37 c.. - CD-ROM.

IIepuoauueckas Jureparypa

Bectuuk bypsitckoro ['ocynapctBeHHoro yauBepcurera. Matemaruka, Madopmaruka
BectHuk KazaHckoro TeXHOJIOrM4eCKOro yHUBEPCUTETA

EcTecTBeHHbIE M1 MaTEMAaTUYECKHUE HAYKHU B COBPEMEHHOM MUPE

N3Bectus Cankt-IlerepOyprckoro rocyaapcTBEHHOTO TEXHOJIOTHYECKOTO HHCTUTYTA
MaTtemaTHuka 1 MaTeMaTHUEeCKOe MOACINPOBAHUEC

G wN R

5.2. TlpogeccnoHaibHble 0a3bl JAHHBIX, HH(POPMALMOHHO-CIPABOYHbIE CHCTEMBI,
HHTEePHET-Pecypcehl

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

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

3. Math-Net.Ru [Dnekrponnsiii pecypc] : oOmiepoc. MaT. mopral. — PexuM gocTyma:
http://www.mathnet.ru/. — 3aru. ¢ skpaHa.

4.TotoBble 3afaud ¥ pEIICHWS OHJAWMH [DJIeKTpOHHBIM pecypc]. - Pexum mgoctyma:
http://univer2.ru/uchebniki_po_matematike.htm. - 3aru. ¢ sxpana.

5.Pemenne BpICIIEl MaTeMaTUKH OHJIAMH [DNeKTpoHHBIM pecypc|. - Pexum gocryna:

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

6. DnexrpoHHas OubOIHoTeuHas cucteMa [lOBOMKCKOTO rocylnapcTBEHHOTO YHUBEPCHUTETa CEepBHCA
[DnexTpoHHbIii pecypc]. - Pexxum noctyna: http://elib.tolgas.ru/. - 3arm. ¢ sxpana.

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

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


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

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

Ne HaumeHnoBanue YciaoBus gocryna
n/n
1 Microsoft Windows 7 U3 BHYTpPCHHEI! ceTH yHUBepcuTeTa (JIMLEH3HOHHEIIT JOTr0BOP)
2 Microsoft Office Professional Plus W3 BHYTPECHHEHN CETH YHUBEpCUTETA (JINIICH3HOHHBIN IOTOBOP)
3 Koncynprantllimroc 13 BHYTPEHHEH CeTH yHUBEpCcHUTeTa (JIMIICH3NOHHEIA IOTOBOD)
4 C10 MOODLE U3 11000 TOUKH, B KOTOPOI HMeEeTCst I0CTyH K ceTd MHTepHeT
(JIMIIeH3HOHHBII 10r0BOP)

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

[TomenieHust mMpencTaBiIsAOT co000i ydeOHbIE ayIUTOPUH JJIsi MPOBEACHUSI YUEOHBIX 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 MEOENIbIO M TEXHUUECKUMHU CPEICTBAMU O0YUEHUS, CIIYKALlUMU AJIs1 IPEICTaBICHUS
yueOHOoIl nHpopMalK (CTallMOHAPHbIE UM NIEPEHOCHBIE HA0OPhI JEMOHCTPALIMIOHHOI'O 000PYI0BaHUS
(IpOEKTOp, IKpaH, KOMITBIOTEP/HOYTOYK), y4eOHO-HAINISIHbIC TOCOOMs (MIpPEe3eHTAlMK 10 TeMaM
JeKIMii), obecrneynBaroIue TeMaTHYeCKUe WIUTIOCTPAllMM, COOTBETCTBYIOIIME NaHHON Iporpamme
JUCIUIUINHBI.

JlaGopaTopHblie padoThl (He npedycmompersl y4eOHbIM NIAHOM,).

3aHATHA CeMHMHAPCKOro TUma. Y4eOHble ayAUTOPUM JUIsl 3aHATUI CEMHHApCKOrO THUIa
YKOMIUIEKTOBaHbI MEOENIbIO U TEXHUUYECKUMU CPEICTBAMH 00Y4EHUS, CYXKALUMHU [Vl IPECTaBICHUS
yaueOHOM nH(pOopMaIuu (CTalmoOHapHbBIE WIIH MIEPEHOCHBIE HAOOPHI IEMOHCTPAIIMOHHOTO 000PYI0BaAHUS
(IpoeKTOop, 3KpaH, KOMIBbIOTEP/HOYTOYK).

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

CamocrosiTeibHasi pabora. IlomemeHuss Uit CcaMOCTOATENBHOM pPabOThl  OCHAIIEHBI
KOMIIBIOTEPHOH TEXHHKOW C BO3MOYKHOCTBIO MOJAKIIOUEHHUs K ceTh «VHTepeHeT» U JOCTyloM K
AJIEKTPOHHOM  MH(pOpPMAIMOHHO-00pa3oBaTeIbHOM  cpelne  yHHMBepcureTa. [l opraHuzanuu
CaMOCTOSITEIbHON pabOThI 00yUaIOIIMXCS UCTIOIB3YIOTCS:

KOMIIBIOTEPHBIE KJIaCChl YHUBEPCUTETA;

OoubnroTeka (Meanas3ain), UMEIoIasi MecTa Jiisi 0O0yJaroNIuXcsi, OCHAIIICHHBIE KOMITBIOTEPAMH C
JIOCTYTIOM K 0a3aM JJaHHBIX U ceTH MHTepHeT.

DJIeKTPOHHAas HHPOPMALMOHHO-00pa3oBaTe/IbHAsA cpena YHHBepPCHUTETA
(AU OC).Kaxp1iioObydaronniicaBTe4eHUeBCEronepruoaao0yueHus100eciedeHH AMBU Ty aTbHBIMHEOT P
AQHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON HH(OpMalnOHHO-00pa30BaTEeNIbHON Ccpelle yHUBEpPCHUTETa
(OUOC)http://sdo.tolgas.ru/m3z mo6OH TOYKH, B KOTOPOH HMEETCS AOCTyll K HH(OPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOM ceTu "MHTepHeT", Kak Ha TEpPpUTOPUH YHUBEPCUTETA, TaK U BHE €€.

OUOC yHuBepcurera 00eCreurnBaeT:

JOCTYyNl K Y4eOHbIM IUIaHaM, pabo4yuM mporpamMmaMm JUCHHUIUIMH (Moaylsel), mporpaMmmam
NPaKTUK, OJJIEKTPOHHBIM Y4YeOHBIM U3JaHUAM U DJIEKTPOHHBIM 00pa3oBaTeNbHBIM pecypcam,
YKa3aHHBIM B pab04MX MporpaMMax JTUCHUIUIMH (MOIyJeil), mporpaMMax MpakTuK;

(bopmMHpoOBaHKE JIEKTPOHHOTO NOPT(OINO 00yUarOIIErocs, B TOM 4YHCIe COXpaHEHHE ero padoT
Y OIICHOK 3a 3TH PabOTHI.
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B cnyuae peanuzanuu o6pa3oBareabHON IPOrpaMMBbl C IPUMEHEHHEM AJIEKTPOHHOTO O0y4YeHHUS,
JTUCTAaHIIMOHHBIX 00pa3oBarenbHBIX TexHONOorui DNOC MOMOTHUTENHEHO 00€CTICeYNBACT:

¢ukcanuio xoxa oOpa3oBaTEIBLHOrO MpOIEcca, Pe3yIbTaTOB MPOMEKYTOYHOW arTecTaluu U
pe3yJIbTaTOB OCBOCHHSI 00pa30BaTEIbHON IPOTPAMMBI;

MIPOBeJIeHUE YYEOHBIX 3aHATHI, MPOLIETyp OLICHKU PE3yIbTaTOB 00YUECHHUSI, pealn3alusi KOTOPhIX
MPEeIyCMOTPEHAa C TMPUMEHEHHEM OJJICKTPOHHOrOo OOydYeHHs, IUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHI;

B3aMMOJICHCTBUE MEKy YUaCTHUKAMU 00pa30BaTEIILHOTO MIPOIECCa, B TOM YMCIIE CHHXPOHHOE U
(WIIM) acCHHXPOHHOE B3aMMOJICHCTBHS TIOCpeACTBOM ceTH "MHTepHeT".

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

[Ipu nHeoOxomumocTu pabouas HporpamMma IUCIHUILUIMHBI MOKET OBITh aJanTHpPOBaHA IS
obecrieyeHrss 00pa30BATEIBLHOIO IMPOIEcCa WHBAIUIAOB M JIMII C OTPAHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0pOBBsI, B TOM YHWCIIE Ul TUCTaHIIMOHHOTO 0OyueHwms. [y aToro TpeGyeTcs 3asBICHUE CTYACHTA
(ero 3aKOHHOTO TPEJICTABUTENS) W 3aKIIOYCHUE ICHUXOJIOT0-MEIUKO-TIEarOrHuecKod KOMHCCUU
(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
BOCTIPHSTHS YU4eOHOH HH(DOPMAINH ¢ YU€TOM UX WHAMBHYaTbHBIX CUXO(PH3MUECKUX OCOOCHHOCTEH,
B TOM YHCJIC C IPUMEHEHUEM AJIEKTPOHHOTO O0YUYCHHS U TUCTAHIIMOHHBIX TEXHOJIOTHUH:

- JUI JIAL C HapyIIEHWSIMH 3PEHHS: B MEYaTHOH (QopMe yBenwmueHHBIM mpudTom; B dopme
3IEKTPOHHOTO JOKYMEHTa; B Gopme aynuodaiina (mepeBo y4eOHbIX MaTepualioB B ayauodopmar); B
nedaTHOH (Qopme Ha s3plke bpaing; WHIMBUAYalbHBIE KOHCYJIBTAlMM C  TMPHUBJICYCHUEM
TUQIIOCYPIOTIEPEBOAUNKA; HHIUBUAYAIbHBIC 33/IaHUSI M KOHCYJIbTAIHH.

- JUId JIMIl C HapYUIEHMsIMHM CiIyXa: B IedaTHoi (opme; B ¢opMe 3JIEKTPOHHOTO JIOKYMEHTa;
BUJICOMATEpHalbl €  CYOTHTpaMHu;  HMHAWBHUIYyalbHbIE  KOHCYJIbTAllMM C  MPUBICYCHHUEM
CYpZIOTIEPEBOUMKA; WHANBUIYAIbHBIC 3a]JaHNUS U KOHCYJIbTAIINH.

- JUIS JIUI C HapyUICHUSIMH OMOPHO-IBUTATEIBLHOTO ammapara: B meyaTHou ¢opme; B Gopme
AIIEKTPOHHOTO IOKYMEHTa; B (hopme ayanodaiina; HHIUBUIYaIbHBIE 3aIaHUST M KOHCYJIbTAIIH.
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8.OHEHOYHBIE MATEPHAJIBI (®OHA OLEHOYHBIX CPEIACTB) JJIsA
TEKYIEI'O KOHTPOJIAA YCIIEBAEMOCTHU U ITPOMEXYTOYHOU ATTECTALIUN

8.1. Onucanme mnoka3zatejeli W KpHUTepHeB OIEHHBAHUS KOMIETEeHUUH Ha
Pa3JIUYHBIX 3Tanax uX GopMUPOBAHNSI, ONMHCAHUE KA OLleHUBAHUS

JIJIs OLIEHKM 3HAaHWH, YMCHHH, HAaBBIKOB M YPOBHS C(HOPMHPOBAHHOCTH KOMITCTEHIIUH II0
TUCITUIIMHE TPUMEHSETCS OaTbHO-PEHTHHIOBasS CHCTEMa KOHTPOJS W OIIGHKH YCIIEBAEMOCTH
CTYICHTOB. B OCHOBY OaJuIbHO-pEHTHHIOBOM CHCTEMBI ITOJIOKCHBI IMPHHIUIIB, B COOTBETCTBHU C
KOTOPBIMH (DOPMHUPOBAHHE PEUTHHTA CTYyIEHTa OCYIIECTBISCTCS B XOJ€ TEKYIIETO KOHTPOJIS
ycneBaeMocTd. MakcumanbHOe KosmdecTBO O0amioB B cemectpe — 100.

IIkajia oneHKH pe3yJabTaTOB 0CBOEHHSI AMCUHUIIJIMHBI, C()OPMHUPOBAHHOCTH Pe3yJIbTATOB

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

Ilo umoeam mekyweu ycnegaemMocmu cmyOeHmy Modcem Oblmb 6bICMAGIeHA OYeHKA No
NPOMEICYMOYHOU ammecmayuu 8 COOMEemCcmeul 3a HAOPaHHbIMU 34 cemecmp Oaniamu (no
HaxkonumenbHomy petimuney). Cmyoenmam, HAOpasWUM 8 X00e MeKyujeco KOHMpOJisi YCneeaemocmu
no oucyuniune om 61 0o 100 b6annos u GLINOIHUSUIUM BCe 0OS3aMeNbHbIE BUObL 3ANIAHUPOBAHHBIX
VUeOHbIX 3aHAMUL, NO peueHul0 npenooasameisi 6e3 NPOXOHCOeHUs NPOMENCYMOYHOU ammecmayuy
BLICMABISICNCSL OYEHKA 8 COOMBEMCMBUU CO WKALOU OYEHKU Pe3YIbMaAmo8 0C80EHUsL OUCYUNTUHDL.

Pesynomam o00yuenua cuumaemcsa c@opmuposanuvim (ROGLIUIEHHDBIIL YPOGEHD), eCilu
meopemuyecKoe coOepIcane Kypca 0C80€HO NOJHOCMbIO, NPU YCHHLIX COOece008aHUSAX CMYOEHM
ucuepnvigarouje, NoOcie008amenbHO, YemKo U J02UYecKU CMPOUHO u3iaedaem YYyeOHbull Mamepuall,
C80000HO chnpagigemcs ¢ 3a0a4amu, 6ONPOCAMU U OpyeUMU BUOAMU 3A0AHUL, MPedOVIOuUX
NpUMeHeHUs 3HAHUL, UCNONb3Yyem 8 omeeme OONOIHUMENbHbIIL MAmepuail, 6ce NpedyCMOmpeHHble
paboueti  yueOHOU NPOSPAMMOL  3A0AHUsSL  BbINOJIHEHbL 6 COOMBEMCMEUU ¢ VYCMAHOGICHHbIMU
mpebosanuaMu, CmyOeHm CHOCOOeH AHATUUPOBAMb NOJLYYEHHble pe3yIbmamvl,  NpOseIsem
CamMOCmMosIMeNbHOCMb NPU BbINOTHEHUU 3A0AHULL, KAYECMB0 UX GbINOJHEHUSI OYEHEHO HYUCIOM Dallos
om 86 0o 100, umo coomeemcmeyem NOBLILUEHHOMY VPOBHIO CEHOPMUPOBAHHOCIU Pe3VIbmMamos
o00yuenus.

Pesynomam o0yuenus cuumaemca copmuposannvim (NOpPo2oGwvlii  ypoeeHs), eciu
meopemuyeckoe cooepicanue Kypca 0C80€HO NOJIHOCMbIO, NPU YCMHbIX C00ece008aHUAX CMYOeHm
nOCe008aAMeNbHO, YemKO U JI02UYeCKU CMPOUHO uziazaem YYeOHull Mamepuan, CHnpaeisemcs C
3a0ayamu, 60npocamu U OpyeumMu Suoamu 3a0aHull, Mpeoyrwux npUMeHeHUs 3HAHUU, 6ce
npeodycmMompenHvle pabouell Y4eOHOU NpOpaAMMOU  3A0aHUsl BbINOIHEHbL 6 COOMBEMCMEUU C
YCMAHOBNIEHHBIMU MPebO8AHUAMU, CMYOEHm CHOCOOEH aHANU3UPOBAMb NOJYYEHHbIE Pe3YIbMmambl;
nposeisiem CamMoCMOAMeNbHOCMb NPU BbINOIHEHUU 3A0aHULl, KA4ecmeo UX BblNOJHEeHUS OYEHEeHO
yuciom 6annos om 61 0o 85,9, umo coomeemcmeyem nopocoOBOMY YPOGHIO CEHOPMUPOBAHHOCMU
pe3yIbmamos 00yueHus.

Pezynomam od0yuenus cuumaemcsa Hec)opmMupoeannvim, eciu CmyoeHm npu GblNOJHEeHUU
3a0anull He OEMOHCMpUpYem 3HAHUL YYeOHO020 Mamepudand, OONycKaem OWUOKU, HEY8epPeHHO, C
OonbUUMU  3aMPYOHEHUAMU  BbINONIHAEM 3A0AHUSA, He OeMOHCMmpUpyem HeoOXo0UMbIX YMeHUl,
KAuecmeo 6bINOJIHEHHbIX 3A0aHULL He COOMBEemcmayem YCmaHOBIeHHbIM Mpebo8aHUiIM, KAUecmeo ux
BbINOIHEHUS OYEHEHO YUCTIOM OaNN08 Hudce 61, umo coomeemcmeayem 00nopo2080OM) YPOGHIO.
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D®opMbI TEKYLIET0 KOHTPOJISI YCIIEBAEMOCTH
(TexHosioruyeckas Kapra 1 cemecTp AJisl CTY/IEHTOB 04YHO# GOpPMBI 00yUeHMSI)

(I)OprI TEKYIIero KOHTPOJIsI KomuuectBo KoymaectBo 6auioB | Makc. BO3M. KOJ-BO
KOHTPOJBHBIX 3a 1 KOHTp. TOUKY 6aIoB
TOYCK
Koumponvnvie pabomei 2 10 20
Pewienue 3a1a4y Ha MPaKTUUECKUX 3aHATUAX 12 2 24
Jomaninue MHAMBUIYaJIbHbBIE 3a1aHUS 3 9 27
Koncmexr mekrmid. 1 10 10
CocraBieHue ClipaBOYHUKOB 1 9 0]
Tsopueckuii petimune (yuacmue 8 KOHQhepeHyusx, 1 10 10
ONUMNUAOAX U M.N.)
Hononnumenvusie OaiIbl 30 AKMUBHOE U3YUEHUE OUCYUNTUHB]
u op.
HToro no gucuumninHe 100 6aa10B

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

(I)OpMLI TEKYIero KOHTPOJIst KomngectBo | KommuectBo 6ammoB | Makc. BO3M. KOJ-BO
KOHTPOJIBHBIX 3a | KOHTp. TOUKY 6aioB
TOYCK
Koumponvrvie pabomei 4 2 8
Pemenue 3a1a4 Ha MPaKTUUECKUX 3aHATUAX 12 2 24
Jomalinue MHOUBUAYaAIbHBIE 3aJaHUS 4 10 40
Koncmexr mekimid. 1 10 10
CocraBieHue CripaBOYHUKOB 1 8 8
Teopueckuii petimune (yuacmue 8 KOHepeHyusx, 1 10 10
ONUMNUAOAX u m.n.)
Hononnumenvuvie OaiIbl 3 AKMUBHOE U3YUEHUE OUCYUNTUHBL
u op.
HToro no gucumniiube 100 6an10B

(I)Oprl U KPUTCPHUHU TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH

(TexHoJsIoTHYecKasi kapTal ceMecTp AJIf CTYAEHTOB 3204HOi1 (hopMBbI 00yUeHH)

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

1,2,34

HToro nmo nucumnjauHe

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

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

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

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

8.2.1.J]lomamHue HHAMBUAYAJIbHBIE 32/IaHUS
Hnst crtyneHToB ouHOW (opmbl oOydeHmss B 1 cemecTpe NPEAyCMOTPEHBI JOMAITHHE

WHJIMBUIyaJIbHBIC 3a/1aHMUS:
Nel- «Teopust mpenenoBy.
No2- «JIuddhepeHnnanbHbIe HICUUCITCHUS.
No3- «nTerpanbHOe UCUUCIICHHE.

Crnaua moManIHUX MHIUBUAYAIBHBIX 3a1aHUH paboT MpeaycMOTpeHa Ha MPAKTUYECKIX

3aHATHUAX.

Jomamnee HHAMBUAYAJbHOe 3a1aHue N ]« Teopusi nmpeaesios».
Br160p mapameTpoB: npenoaaBaresb 3aJJaeT napameTp m us3 3HaueHui 1,2,3.
[Tapamerp K - HOMEp B CHIECKE PYIIIIBI

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

.. mn+k m
lim =—,
o kn+1 K

limx® +kx=m? +km.

X—>m

. mx®+kx+3
2. fim > TETS
x>0 kX“ — X +10
22

3.1im X —K

X—>m X2 - m2

X2 —(m+k)x+mk
4. lim 5
x—>k X _k3

5. lim \fx+m —Jx+k

X—>+00

. 1-cos(mx)
6. im—— ——=
x>0 1—cos( kx)
i arcsin 3x
x—0 tgkx

. coskx .. coskx
8. lim , lim )

x> g X x—0 X

. X" +3x-1
9. lim ————
x>0 x> + kx* +10

10. Iim(mXJrlj
kx — 2

X—>0
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2X
11. Iim(m+xj
x>\ K+ X

) n2+(k+l)n+k
12. lim .
X0 n+sm(mn)

1

13. lim(1+sinkx)m
x—0

Haiitu Touku pa3psiBa QyHKITUN

14.}7:'—5;E—j5
x“—k

15 y=
X" —m

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

JlomanHee HHAMBUAYATbHOe 3a7aHue N2 «/(uddepeHnnanbHble HCHUCTEHUSD.
Bapmuanr 1.

2(3x3 +AX2 — X — 2)

15\1+ X

1. Beruuciaure npou3BOAHYIO Y =

2
X X X
2.Boramciure npousBoaHyo Y = X —In (1+ e ) — 2e 2arctge? — (arctgez J

JBtgt

2

X
5_tg~
J5 95

3. Beruncnute npousBoanyo Y = In

1
= Inarctgx

4. BeruncauTe Npou3BOAHYIO Y = (arctgx)2

xarcsin x

5. BBIUHCITHTE IPOU3BOAHYIO Y = —— + [N \/1— X*
N1-x?
COS X COS X
6. BeruncnuTe mpou3BoHy0 Y = 2- +3-

sin*x  sin®x
7. BerauciauTe BTOPYIO TPOU3BOIHYIO 3aIaHHON QyHKIHH y = In (x +1+x° )

dy d?y x =cosInt
8. Berunciure o 1 g e dynkums Y (X)3anana napaMeTpuuecKn
X dx

y =sin’t
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9. Beruuciure Y'u Y misg byHKkuun y(x) , 3aj1anHol HesBHO X + Y’ —\X* +y® =0

. 1
10. Beruncnure npubiamkeHHOE 3HaUeHUe (PYHKIMH B 33JaHHOM TOUke X . Y = T x=1,03
X
. et -1
11. Beruncnure npeaen yaxmun  lim -
x>0 X —SINn X

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

y_17—x2
4x -5

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

y =%/2(X+2)2 (1-x) mpn x €[-3;4].

JlomamHee HHAUBUAYATbHOE 3agaHne Ne3 «MHTerpajJbHOe HCUHNCICHUEe).

Yacts 1 «Heonpenenénublii HHTErpan»

[Mapametp Kk 3amaercs nmpernonaBarenem u3 3HaueHui 4,9, 16,25.

[Tapamerp M — HOMED B CIIUCKE.

1. j d 13. Ix3\/kx4 + mdx

kx+m
& -"(I<><(er—xm)k . I(Xer)I(:;(Xer)
3. j(kx+m)kdx 15. j(x+k)(m+1)xdx
4. Jsin(mx+k)dx 16. Ixzsin(mx+ K )dx
5. ka)z(dj—(m 17. J.xln(kx+m)dx
6. Ikxzdim 18. jxcos(kx+ m Jdx

J- xdx 1gf (kx+m)dx
o +m % 120kx+m

dx xdx
8. | — 20.
'[\/kx2+m J.\/9x2+6\/Ex+m
dx mx+1
9. jm 21. Ikx+3dx
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k
10. Ikx -m 22. I X+T)i

11. [ cos(mx - k)dx 23. | e m)

12, J- m+1 " J.

(m+1)° x+m)(x+k

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

[Tapametp K - HOMep B criucke.

1. BobryuciauThb OIPCACIICHHBIC MHTCIPAJIbI.

I kfsinm“x-cosxdx' i (k+1) dx:
f\/k+mx 0 ’ 04+(k+1) ’
m+1 . 2 X +m m+1 dx
K+1) dx: dx B
J;X( +1) o '([mx+k * z|,.1+\/kx+l
2. [laHo:
(k+1)* dx
o()= | B
Ew In(mx +1)
Haiitu dQ)(x).
dx

3.Haiitu miomaas Gurypsl orpaHUYeHHOMN JTMHUSAMHU.
2
31 y=x"—mx, y=kx—mk.

3.2.y:e_‘kx‘, x=-m, x=m, y=0.

4.Haiitn ayinny nyru.
y=kx2, xX=m, x=m+1.

5.BoruncnuTh uHTErpan. YKa3aTh CXOAUTCS JIM HECOOCTBEHHBIA MHTETpall.

o0 d [e0] . —m
{mxz—)-ikx; rj;(k+1) dx; _{Oekxdx;
K+m k+m

dx xdx
[ Tioe
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st ctyneHTOB 04HOW (opMbl 00yueHHsI BO 2 ceMecTpe MNPexyCMOTPEeHbI AOMAIlIHUE
HHAUBUIYAJbHbIE 32 JaHNS:

Nel «Jluneiinas anredpa

Ne2 «BektopHasi 1 aHAIUTHYECKAsi TEOMETPUL»

Ne3 «DyHKIINN HECKOIBKUX MEPEMEHHBIX

Ned «Jlupdepenumanbubie ypaBHeHHS . Teopus psioB»

JlomaniHee HHAMBHUAYATbHOe 3a1aHue N4 «JInHeiiHas aaredpay»
[TapameTp M 3amaercs npenojaBareiaeM U3 3HaueHui 1,2,3.

[Tapametp K - HOMep B criucke.

1.BoInoHUT AEUCTBUS HAJ MaTPULIAMHU

1 0

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

-2
13, (m,k3)-| 1
m
-2
14. | 1 |-(mk3)

m

3 m -2
2. Jlawo f(x)=A> +kA+m, A= 0

1
3.HaﬁTH‘A‘
3 -1 &%
31. A=|0 m 2
4 2 -1
5 -1 0 4
0O m 1 &k
32. A=
-m 0 -1 4
k 0O 3 2

4. Haiftu matpuiry oOpaTHyto K A
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2 m —m
A=0 1 k

3 -1 0
5. Jlano

5 s el

Marpunia X HEeU3BeCTHA.

Pemuts MaTpUYIHBbIC YPABHCHUSI.

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

6. Pemmts cuctemy nMHEHHBIX ypaBHeHHH MeToq0M Kpamepa.
61 {40)&? + my =200
kx—y=11
kx, — X, + mx, =1
6.2. {—2X, + mx, =-10
5x, +kx; =3
7. Haiitu o6mee pemenue. Mcnons3oBats Meton [aycca.
- {x1 —kX+5%, —mx, =m+1
mx, +2X, —X; +kx, =5
X, —kx, +mx; =k
72.9 2% +xy, —x3=2
kx, +3x, +x;=m
8. IMeeT nu cucTemMa HEHYJIEBOE PELICHHUE.
mx, + kx, —3x; =0
2x, +x, —mx; =0

kx, +9x, +x; =0
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JlomamHee HHAUBHAYAJIbHOE 3aaHne No5 «BekTopHasi M aHAJTUTHYECKAs] TeOMEeTPHI
[TapameTpsl M U « 3amaeTcs MpenojiaBaTeieM U3 TaOIUIIbI

1 2 3 4 5 6
z z z z z z
3 4 6 4 3 6

K - HOMep B CIIMCKE TpYIII

Yacrb 1«BekTopHasi reomeTpusi»

1.06pa3yrot 11 BeKTOpa €1,e2,e3 6aszuc?
Ecnu BexTopa €1,e2,83 00pa3yroT 0a3uc, HAWTH KOOPIUHATH BEKTOpa D B 3TOM Oasmce.

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

2.BexTopsl €1 1 €2 00pasyloT 6a3uc u ai =me:+kez, a, =e1 —e2, b=3me;—2ke;

JlokazaTh 4TO BeKTOpa a1 U az 00Opasyrot O6aszuc. Haiitu koopauHatel Bektopa b B 6asuce ai,a: .

3.Jlano A(O, m, k) , B(k, -1 m) . Haiitn koopnunatel Toukn P Ha otpeske AB, eciu

AP:PB=5:m.

4. JlaHbl KOOpAMHATHI BepiinH TpeyronbHuka ABC ;
A(O, m,—k), B(k,O,lO),C(m, k,O)

Haiitu:
1.Touky nepeceuenust Mmeauan tpeyronbauka ABC ;
2. JInuHy MeIuaHbl, OMYIIEHHONW U3 BEPUIMHBI A

3.ITnomans Tpeyronpuuka ABC ;

4. TIpoeknuto BeKTopa AB Ha AC.

5.J1aHo ‘(_31‘ =m, ‘(_32‘ =1, él /\éz =

Haiitu:
1.CkansipHoe npou3BeIeHUE BEKTOPOB a=mei—e; n az =€ +kez;
2. JlnuHy BeKTOpa d=mei—e;;

3.I1nomans napamienorpaMma, IOCTPOCHHOTO HAa BEKTOpax ai=Me —€2 u a2 =€1 + kez
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6 .ITpu kakuX 3HAUEHUSAX C BEKTOPA a= (k, c, m), b= (C,l, m) MepHeHAUKYISIPHbBI?
7.Tlpu kaxux 3nauenusx ¢ sekropa a=(k,c), b=(c,m) nmapannensuer?
8. Jlano a=Kki+ j—k, b=—i+mj+2k, c=mi+8k
Haittu:
1.CmenieHHO€E MPOU3BEICHUE BEKTOPOB e_l, bu ¢ ;
2.BexTopHOE IPOHM3BEICHUE BEKTOPOB au b;
3.IIpoeknuto BeKkTOpa b ma c.
9.Haiitn 06beM mupamusl, eciu ABCD A(O, m,—k), B(k,O,lO), C(m, k,O), D(O,l, m).

Yactb 2 «KAHAJIUTHYECKAS] TeOMeTPHSI»

1. Halimure yron Mexay MmIOCKOCTAMHU o, U O,.
o, X+2y-z+1=0;0,;y+32-1=0
2.Hamummre YpaBHCHHEC INIOCKOCTH, HpOXO,Z[}IH.Ieﬁ 4epe3 TOUYKY Pu napannenLHoﬁ

INIOCKOCTH O .

P(2%1),0:3x+y—-22-1=0
3.Haiinure paccrosinue or Toukn M j0 miockocru o M (40;-3),a:2x—y—-z=1

4 HanummTe ypaBHEHHE TUIOCKOCTH, KOTOpasi MPOXoauT Yepe3 ocb OX u Touky M (0; -2, 3)

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

YpaBHEHHS.

X—2y+3z2-4=0
3X+2y—-52-4=0

6.Hanumure kaHOHMYECKUE YpaBHEHHS IPSIMON, IPOXOAIIEH yepe3 Touku A u B.
BrisicauTe, neXuT v Touka P Ha 3TO# mpsAaMoii. A(l; 2 2), B (O; 4; —4), P(S;l; 2)

7.Hanumure KaHOHMYECKUE YPABHEHMS IPSIMOU, TPOXOASAIIEH yepe3 TOUKy A U
NEePIEHANKYIISIPHOHN TIIOCKOCTH O A(ZL' 2, 3) ,a:3x—-2y—-2-3=0

8.Haiiqure Touky mepeceueHus npsiMmoid | u mmockoctu o

X=2 y-2 1-4
2 4

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

9.1lpuBenuTe ypaBHEHUE KPUBOW BTOPOTO MOPSAAKA K KAHOHUYECKOMY BUAY U IIOCTPOMTE €e.

Vkaxure KOOpAWHAThI BCPIINH, (I)OKYCOB. Hanummre YpaBHCHHUEC NUPCKTPUCHI U ACUMIITOT, €CJIN OHU

ecTb. BerunciuTe KCIEHTPHCUTET KpUBOit. 4X° +y* —8X+4y =0
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10.Hanumure ypaBHEHUE MPSIMBIX, TPOXOSIIMX Yyepe3 TouKy M , oJlHa U3 KOTOPBIX
napajiesbHa, a Ipyras - MepreHIuKyIsIpHa 3a1anHoi npsimoit | . M (—2;1), |:3x-2y+12=0
11.Hanumure ypaBHEHUE NPSAMOI, KOTOpasi IPOXOAUT Yepe3 TOUKy M U uepe3 TOUKy
nepeceyeHus npsamex |, u |, .
M(L-2);l,:2x—y-1=0;l, : x+3y—4=0

12 Haiigute paccrosune ot Toukn P jo npsvoii |. P(2;2),1: %2 = yTH'

13.B tpeyronparke ABC cocTaBbTe ypaBHECHHUS:
1) croponsr BC
2) BBICOTHI, ONYILICHHOM U3 BepiiuHbl A Ha ctopony BC ;

3) MeauaHbl, MPOBeACHHOM 13 BepmuHbl C .

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

JlomaniHee HHAMBUAYAIbHOeE 3aaHue N6 « DYHKIMH HECKOJIbKUX MePeMeHHBIX)
[TapameTrp m 3amaercs npenoaaBaTesieM U3 3HaueHuu 2, 3,5

[Tapamerp 71 - HOMEp B CIIUCKE TPYIIIBL.

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

12.Z =y*-e™

2.Haiitu d Z nna pyuxkuuu Z = Sin2(mx2 — nyz)

3.Ilokazatp, uto GyHKIUS £ = yln(mx2 — nyz) YIOBIIETBOPSIET YPABHEHUIO

nga Mg ML
X y y

4 HaiiT TOUKH SKCTpeMyMa Z = MX> + Xy + ny> — 2mx +
pemy.

5.]nsa pyukumn Z = In mx? +ny? ) B Toxe A(— 7N, M ) HaWTU IpagueHT U IPOU3BOIH
Y p p yro

- >

110 HATIPABJICHUIO € = NI — N ]

6. Haiitu HauOospliiee 1 HauMeHbIIee 3HaYeHNE PYHKINUN
a2 2 2 2 . >0
Z =4x"+ y° —4mx —2ny +m~ + h” B obnacru, 3agannoi HepasenctBamu X = U,

nx—my<0,x+y-m—-n<0.
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JlomamHee HHAUBHAYAJIbHOE 3agaHne No/«/Inddepennuanbubie ypapuenus .Teopus psiaoB»
Yacmp 1 «ludpepenunaibHbie ypaBHEHHA»
[Tapametp m 3agaercs npenogaBaTesneM U3 3HaUYeHUH 2, 4,6

[MTapametp K - HOMEp B CITUCKE TPYIIIIBI

1. Pemmuts 3anay Komm
y”+(1—m—2k)y'+(k2 +(m—1)k—m)y =0 y(0)=k, y'(0)=m
2. Pemiuth ypaBHEHUE
y"+2(m—k)y'+(k-m)’y=0
3. PelmuTh ypaBHeHHe
y"—2ky'—(k* +m*)y =0

4. PenTh ypaBHeHHe

m’y” +k’y =0

5. HaiiTu obinee pelmenue

Xy —y= m(x3 +(k +1)x2)e"‘X
6. Haiitu oblriee peimene

. mx—
y' = ky

X+Yy

7. Pemnts 3amauy Komm
y" =sin(mx)+cos(kx) y(0)=m, y'(0)=k
8. Pemmth ypaBHEHUE
sin? (mx)dy +(k +my)dx =0
Yacrb Ne2 «Teopus psagos»
[TapameTp m 3amaeTcs nmpenojaBaTesieM U3 3HauUeHHi 2, 3, 6

[Mapametp K - HOMep B CITHCKE TPYIIIIBI

1.Haiitu cymmy psana

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

= N+m
Z2“+k

n=1

Cxoautcs u 3TOT pan?

3. BemomHseTcss 11 He0OX0IMMBIN TTPU3HAK CXOAUMOCTH s psiga? CXOMUTCS T PSAI.

= mn+1 > 1
; o)y ——M— .
a)nzzllkn"'k )nzll(n+m)\/n k
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4. Cxonurcsa mu psn?

JUnist pSiIoB K, 3 OINPENEIUTh UMEET JIM MECTO aOCOJIIOTHAS MJTH YCIIOBHASI CXOAUMOCTh?

n"+mn > K+n
a) )
o Nt +3mn
1
L Sin—-

o0 1 ]
B)Z\/F r)nz_llnlnm(n+k)'

mn+3
)Z kn+1’ )

OO (_1)n . w (_ )n+l\/_
)K)émn+k’ Zl +1

5.Haiit 06;1acTh CXOAMMOCTH PsifIa.

- m " n., < Xn .
a)é(?J x5 6),1221“mn +k"’

2 (x+m)'

B) ) 0——.
“~n?+kn+m
6.Paznoxuth QyHKIHIO.

f(x)=x"+ mx® +kx* +2mx +1 B psix Teiinopa B OKPECTHOCTH TOUKH X, = M

7.Paznoxuts B psaa MakiopeHa (GyHKIHIO.

a)y:e’kxm; 0) y = x"sinkx;

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

8.HaiiTu nepBble ueThIpe wieHa pa3iokeHus B ps Teinopa 1o creneHsm (X - m) peLIeHns

3anaun Komm y' = my +kx®,

8.2.2.BapuaHT KOHTPOJILHON PadoThI VIS CTY/I€HTOB 3204HOI (opMbI 00yUeHMs.
Howmep BapuanTa onpezensercs o mocieanei nudpe IoruHa (O —10,1-12—> 2) .
3anucaTh yCIOBHSA 33J]auu, pEIINTh €€ U 3anucaTh oTBeT. [Ipu pemenun tpedyercs
NIPUBOIUTH OOBSICHEHHSI. Bce BBOIMMBIE COOBITHS U CITyYaifHbIe BETMUNHBI JOJDKHBI OBITh OTIMCAHBI.
Ha tutynpHOM nucTe 00s3aTeNbHO yKa3aTh JUCHUTUIHHY, TPYIITY, ¢.H.0., HOMEp 3a4EeTKH.

IIpumepHBI BADHAHT KOHTPOJILHOM padoTsl 1 cemecTtp.

1. Haiitu ipeaensr:
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msin8xtg2x
x>0 1—-c0s10X

i ( X+1 JX
lim )
x>o\ 10+ X

2. Haiitu mpou3BOaHYIO (GYHKIUU

.3
y= arcsm;,
y =(COSX sin2x,

5}
y:

1++/1+¢€*

3. [IpoBectu nomHOE HccienoBaHue (PYHKIIMU U IOCTPOUTH Tpaduk Y =

4. HaiiTu uHTErpassl:
I dx
(

X+1)-x

[arctg x dx,

z
} dx
5 3sin? x+5c08% X

3

x* -1

IIpumepHBI BADHAHT KOHTPOJILHOMH padoThI 2 ceMecTp.

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

1

2.Haiitu npoussenenne matpu | 2 0
-3 4
2 -1

0O O

3.BBIUUCIIUTE paHT MaTPHIIBI A

-4 2

9 7 -1
0 -4 2)

—4 -3
0 0
~2 0

8 6
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4 Pemuth cuctemy Merogom Kpamepa.
2X, + 3X, — X3=5
X, + 95X, — 4x,=-1
6X, — 2X,+ X3=5
5.1ansr Bepmuasl A(5; 3), B(-11; -9), C(-4; 15) tpeyronsauka ABC. Tpebyercs HaiiTu:
a) ypaBHEHHUE U JUIMHY CTOpOH TpeyrojasHuka A B u B C;
0) xocunyc yria B;
6.BeramciuTh momaas TpeyrojibHUKa, MOCTpoeHHOro Ha Bekropax a (1; 2; 3) u 6 (-1; 3;
2)
7. BeruncnuTe CKaIsipHOE IPOU3BEICHUE BEKTOPOB Cj =2a-b u c;=—a+3b.
a{-2;11},b{3;-2,4}
8.IIpuBeanTe ypaBHEHHE KPUBOM BTOPOTO MOPSAKA K KAHOHUYECKOMY BHUITY. Y KaXKUTE
KOOPJIWHATHI BepmrH, (pokycoB. Hanmmmure ypaBHEHNE TUPEKTPUCH U ACHMIITOT, €CITH OHH
ecTb. BeluncimTe KCIIeHTpHCUTET KpuBOit. 4X° +y> —8x+4y =0
9.Haiitu dz
z=y°5"
10.MccnenoaTs Ha KCTpeMyM Z = 2X° +6Xy +5y° +14x + 22y
© n?
11.HccnenoBaTh CXOIUMOCTb YUCIOBOTO psifia 23w

o0

12. UccrnenoBarh CXOAUMOCTD YHCIIOBOTO psijid

n2
1N+8+6
0 n5_n

13. UccnenoBaTh abCOMIOTHYIO U YCIOBHYIO CXOAMMOCTb YHCIOBOTO psijia Z(—l) o
n=1

14. Paznoxuts ¢pyHkuuto B psj Teitnopa no creneHsm (X - XO) :y=In (5X +3) , X =1

15.Haiitu ob1iee pemenue nuddepeHInaibHOro ypaBHeHHs IEPBOro MopsiaKa ¢
pa3eNoIUMUCc IEPEMEHHBIMU X — Yy’ =1

16. Haiitu oGmiee perrenue nudGepeHHaaIbHOT0 YpaBHEHUS BBICIIETO TIOPSIIKA:

y" =sinx

8.3. TunoBble 3a1aHUS K NPAKTHYECKUM (CEMHHAPCKUM) 3aHATHUSM .
8.3.1I1.1aHbl MpoBeleHUs MPaAKTHYeCKUuX 3aHATUI. OuyHas ¢popMa o0yueHus.
1 cemecTp.
IIpakTuyeckoe 3ansaTue Ne 1

1.PaboTa ¢ NEKIIMOHHBIM MaTepHajIoM : BeIurcIeHe PeaesioB MOCIEA0BATENbHOCTH U (DYHKIINY. .
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2.CocTraBieHue CIIpaBOYHOI0 MaTepHara.

3.Pemenue 3amau
IIpakTnyeckoe 3ansitue Ne 2.

1.Pabora c neKuroHHBIM MaTepuanoM: Buibl HeonpeaeneHHOCTeH U PaCKPBITHE UX.

2.CocTaBieHue CIpPaBOYHOIO MaTepHaa.

3.Pemrenue 3amau
IIpakTuyeckoe 3ansitue Ne 3.

1. PaGora ¢ neknuoHHBIM MaTepuaiom: HernpepsiBHOCTD hyHKIMM . Buibl Touek paspbia.
HenpepbIBHOCTh (PyHKIMM HA OTpe3Ke , CBOMCTBA TaKUX (PYHKLIMH.
2.CocTraBieHHe CIIPaBOYHOTO MaTepHUaa.

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

1. KonTponbHas padota Nel o Temel.
IIpakTHyeckoe 3ansaTue Ne S.
1. PaGora ¢ nekuoHHbIM MaTepuanoM: Tabiuna npon3BoaHbIX. OCHOBHBIE NTPaBHJIa BBIYUCICHUS
IIPOU3BOJIHBIX.
2. CocraBiieHue CIIpaBOYHOTO MaTepraa
3.Pemtenue 3amau
IIpakTuyeckoe 3ansaTne Ne 6
1. Pabota c nexkunoHHbIM MaTepuanoM: Jlorapupmuueckas npou3BoHas. Y paBHEHUE KacaTeIbHOM.

3.CocraBiieHH€e CTIPAaBOYHOTO MaTepuara.

4.Penrenune 3amau
IIpakTnyeckoe 3ansaTue Ne 7.

1.Pa6ora c nekunoHHbIM MaTepuanoM: [IpubamkeHHoe BIYUCIIEHNE 3HaYeHMsI TPH ITOMOILN
muddepennmana. [IponsBoanblie BoicNX nopsaakoB. [IpaBuio Jlonurans.

2.CocraBiieHue CIIPpaBOYHOI'O MaTCpHaJia.

3.Pemenue 3amaq
IIpakTHyeckoe 3ansaTue Ne 8.

1..Pa6ora ¢ neknmoHHbIM MaTtepuanoMm: [lonHoe uccnenoBanus ¢pynkimu. Hanbomnbiee u
HauMeHbIIIee 3HaYeHU (PYHKIIMHA Ha OTPE3KeE.
2.KoHcynpTanus no JOMallHeMy UHIUBUIYAIbHOMY 3a1aHuto No2.

IIpakTHyeckoe 3ansaTHe Ne 9.
1.Pabora c JIeKIIMOHHBIM MaTepraaoM: BeIYrCIIeHre HEONIPEACICHHBIX HHTETPAJIOB C UITOJIh30BAaHUEM
TaOJIMIIbI HHTETPaJIOB U OCHOBHBIX METOJIOB HHTETPUPOBAHUS.

2.CocraBiieHue CIIpaBOYHOI'O0 MaTCpHrajia.

3.Pemenue 3amau
4.KoHCynpTanus 1o JoMalTtHeMy HHIUBUIYaTbHOMY 3aqaHuto Ne3.
IIpakTuyeckoe 3ansaTue Ne 10.

1. Pabota c neKnOHHBIM MaTepuaioM: BeruncieHne HeonpeIeleHHbIX HHTErpajioB COAEpKaINX

KBaApPATHBIC TPCXYJICHBI.
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2.Pemenue 3agaq
3.KoHcynbpTanus no A0MalIHEMY UHIWBUAYAIbHOMY 3aaHuio Ne3.

IIpakTuyeckoe 3ansaTue Ne 11.
1. PaboTa ¢ JTeKIIMOHHBIM MaTepUaIOM: BEIUKCICHIE HEOTPESIICHHBIX HHTETPAJIOB OT APOOHO —
palMOHATBHBIX ()YHKITHIA.
3.Pemenue 3amau
4 KoHCynbTalus 1o JOMalutHeMy HHIUBUIYyAIbHOMY 3aaHuio Ne3.
IIpakTuyeckoe 3ansaTue Ne 12,
1. PaGora ¢ nexnuonHbM Matepuanom: @opmyna Hetorona - Jleiitbnuna .Beraucnenue riomaziei
TUTOCKHUX (UTYP.
2.Pemenue 3ama4u
3.KoHcynbranus no qjomManiHeMy HHANBUAYAIBHOMY 3a1aHuio Ne3.
IIpakTnueckoe 3ansaTue Ne 13.

1. KontponbHas padora Ne3 o teme «OcHOBBI qudHepeHIINaIbHOTO U UHTETPAIbHOTO UCUUCICHUI.

IIpakTuyeckoe 3ansaTue Ne 14.
1. Pabota ¢ neKnoHHBIM MaTepuaioM: KoMruiekcHble uncia ,(yHKIIUHA KOMIUICKCHBIX YUCEIT .

2.CocTaBieHue CIIPaBOYHOTO MaTepHaa.

3. Pemenue 3amau
2 cemecTp

IIpakTnyeckoe 3ansaTue Ne 1.
1. PaGoTa ¢ neKIMOHHBIM MaTeprayioM: MaTpulibl U IeUCTBUS HAJ HUMHU.

2.CocTaBieHe CIIPaBOYHOTO MaTepHaa.

3 Pemenue 3amau
IIpakTnyeckoe 3ansiTue Ne 2.

1. PaGota ¢ nexkuroHHbIM MaTepuaioM: Onpenenutenu Matpuil. O6paTHas MaTpuia

2.CocraBiieHue CIIPaBOYHOr0 MaTepuaa.

3 Pemenue 3amau
4. KoHcynbTamus 1o JoMairHeMy HHARBUIyaTbHOMY 3a1aHuio Ned,

IpakTnyeckoe 3ansiTue Ne 3.
1.Pabora c nekuunoHHbIM MaTepuaioM: CHUCTeMbI IMHEHHBIX ypaBHEHUH (C.J1.y.). MaTpu4HbIi METO U
meton Kpamepa pemenus c.j.y..

2.CocraBncHue CIIpaBOYHOI'O MaTCpHraJia.

3.Pemenue 3amau
IIpakTnyeckoe 3ansaTue Ne 4,

1.Pabota c neximoHHbIM MaTepuaigoM: Meron ["aycca.
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2. OTyeT no JoMalrHeMy HHAUBUAYATbHOMY 3a1aHuio Ned,
3 Pemienue 3amau
IIpakTnyeckoe 3ansaTue Ne 5.

1.Pabota ¢ neKIMOHHBIM MaTepHuaioM: Bekropa u TuHelHbIe onepanuy Haa HUMH. [lekapToBas
cuctema koopauHat. CKalsIpHOE ITPOU3BENCHUE

2.CocraBieHue CIIpaBOYHOI'0O MaTcpuajia.

3.Pemnrenue 3aga4
4 KoHCynbTaIus 1o JOMaluiHeMy WHIUBUYAIbHOMY 3a1aHui0 No5.

IIpakTnyeckoe 3ansitue Ne 6.
1.Pabora c neKnoOHHBIM MaTepuaioM: BekTopHoe 1 cMelaHHOe TPOU3BEIACHHUS.

2.CocTaBieHue CIIPaBOYHOTO MaTepHaa.
3.Permtenue 3amau

IIpakTHyeckoe 3ansaTue Ne 7.
1.Pabora ¢ neKnnoHHBIM MaTepuanoM: [Ipsimas i MI0CKOCTb.

2.CocTaBieHue CIPaBOYHOTO MaTepHaa.

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

IIpakTuyeckoe 3ansaTHe Ne 8.
1.Pabota c nekiuoHHbIM MaTepuaioM: JIunuu ypoBHs. YacTHble mpousBouble. [Ipon3BoaHas no
HanpasJjieHUIo ['paaueHrT.

2.CocTaBieHle CIIPaBOYHOTO MaTepHuaa.

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

IIpakTnyeckoe 3ansaTue Ne 9,
1.Pabora c neKMOHHBIM MaTepuanoM: YacTHbIe IPOU3BO/IHBIE BBICIIUX MOPSAKOB. DKCTPEMYM
(GYHKIIMM IBYX NTEPEMEHHBIX

2.CocraBneHue CIIpaBOYHOI'O MaTCpHraJia.

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

IIpakTuyeckoe 3ansaTue Ne 10.
1.Pabota c nexiuoHHbIM MaTepuaiaoM: HanbomnbIiee 1 HauMeHblee 3Ha4eHUsT QYHKIIUU IBYX
NEPEMEHHBIX Ha 3aMKHYTOM OrpaHHYEHHOMH 00JacTH.

2.CocraBJeHHEe CIIPaBOYHOTO MaTepHaIa.
3.Pertennie 3agau
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IIpakTnueckoe 3ansaTue Ne 11.
1.Pabora c neximonHsiM MatepuaioM: Juddepennnansueie ypaBHeHus 1- ro mopsaka: o JHOPOIAHbIE
¥ C pa3JeJICHHBIMH ITEPEMEHHBIMH.

2.CocraBieHue CIIpaBOYHOI'0O MaTcpuajia.

3.Pemenue 3anau
4.0t1ueT no AOMaIIHEMY UHANBUIYaJIbHOMY 3a1aHuI0 Ne6

IpakTnyeckoe 3ansitue Ne 12.
1.Pabota c neKiuoHHBIM MaTepuaiaoM: JInneitHsle ypaBHeHus 1- ro nopsiaka. Ypasuenus beprymnu

2.CocTaBieHue CIpaBOYHOTIO MaTepHaa.

3.Pemrenue 3amau
4.KoHcynbTanus 1o JoMallHeMy HHIUBUYalbHOMY 3a1aHui0 Ne7.

IIpakTHyeckoe 3ansaTue Nel3.

1.Pabota c neKIMoHHBIM MaTepuaioM: JInnelHbie nudhepeHmanbHbie YpaBHEHUS 2- TO MOPSIKA C
MOCTOSTHHBIMH KO3(P(UITHEHTaMU .

2.CocTaBieHue CIIPaBOYHOTO MaTepHaa.
3.Permtenue 3amgau

IIpakTnueckoe 3ansaTue Ne 14.
1.Pa6ora c nekunoHHbIM MaTepuaioM: HeoOxo1nMblil Mpu3HaK CXOIMMOCTH YUCIIOBBIX PSIIOB.
JlocTato4yHble IPU3HAKUA CXOAUMOCTH 3HAKOIOJIOKUTEIBHBIX PSAI0B

2.CocraBneHue CIIpaBOYHOI'O MaTCpHraJia.

3. Pemenue 3amau
4. KoHcynbTanus Mo JIoOMallHeMy WHIUBUIyaTbHOMY 3aaHut0 No7.

IIpakTnyeckoe 3ansaTue Ne 15.
1.Pa0oTa ¢ NEKIIMOHHBIM MaTepHaIoM: 3HaKOUYEPEIyIOIUECS PSIIbI.

2.CocraBiieHue CIIPaBOYHOr0 MaTepuaa.
3.Pemienue 3agau

IIpakTnyeckoe 3ansaTue Ne 16.
1.Pa6ora c nekunoHHBIM MaTepuanoM: Crenennsle psabl. Paasl Teinopa u Makiopena

2.CocraBiieHue CIIPaBOYHOr0 MaTepuana.

3.Pemenue 3ama4y
4.0t1yeT no AOMaIIHEMY UHAUBUAYAIbHOMY 3a/iaHuio Ne7
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Temvt KoHmpoALHBIX pAdOM 013 CMYOEHM 08 OUHOIU PopMbl 00yUeHUA , NPOBOOAMCA HA
NPAKMUYECKUX 3AHAMUAX.
1.KontponpHas padota Nel o treme 1.

2.KontpoasHas padora Ne2 o Teme 2 u3 .

Koumponsnas paboma Nel
1.HaiiTi ToukH pa3psiBa:
X+4, mnpux<-1

a) y=<x"+2, mpuxg[-11] 6) y= X4

X’ —4

2X, mpu X > 1

2. HaiiTu mpenensr:

_ 5X*—x+4
lim——r——,

xow X© 42X -1

. x* -8
|Im2—,

x>2 X* —3X+2

m sin8 x tg2x
x>0 1—c0s10x
- (x+1Y
lim :
X—>°<>(10+ XJ
Konmponvnasa paboma Ne2
5 2x%+ x+1
1. Beluucnure NpoU3BOAHBIE 3alaHHbIX QyHKIMi: a) Y=X"+—+—=,0) Y=—F""—,B
X Jx X2 —x+1
2X+1 -
y =ctg 1) y= X)L e n(3-ax).
3 X+ 2

2. MHccrnepyiite  (QYHKIMIO Ha  MOHOTOHHOCTH W ONpPEAENATE  TOYKH  IKCTpEMYMa:
y =—=x>+9x* +120x+60
3. Hatigute HeonpeaenéHHbIC WHTETPAIIBI:
a) Icostdx; 6) I(x2—3x)sinxdx; 6) ‘[M

16+ sin” x
4.YCKOpEHUE TOUKH, JBWKYIIEHCS TPSMOJMHENHO, 3a1aH0 ypaBHeHHeM a=06t+12. Haiitu myts,
IPOMICHHBIN TOYKOM 3a 3 ¢, eClii B MOMEHT BpeMenu t=2c Touka umena ckopocth V=38 m/c u

nporwia nyte S=30 M.

n 3
2 4 3
5. Beruncnuthb onpenenéHHble HHTErpansl: 1. I d—x 2. I —de. 3. I dx >
’ Sinz(ﬂ' ] J1+2x2 13+4x
2



36

6. Beruncnure miomanb GUrypsl, orpaHideHHON TuHUAMEU: Xy =2; X+ y—3=0.

8.3.2[11anbl NpoBeeHNs MPAKTHYECKHUX 3aHATHIA. 3a04uHas ¢opMa 00yUeHUst
1 cemecTp.
IIpakTuyeckoe 3ansiTue Ne 1
1.Pemenue 3anau no reme «Teopust mpeaenon»
IIpakTnyeckoe 3ansaTHe Ne 2
1.Pemenune 3anad no reme «JIuddepennmanpHoe HCUUCICHUEY
IpakTuyeckoe 3ansaTue Ne 3
1.Pemenue 3anau no reme «VHTErpaqbHOE HCUUCIICHUE»
2 cemecTp.
IIpakTuyeckoe 3anaTue Ne 1.
1.Pemenue 3anay no teme «OCHOBBI JIMHEHHOM anreOphI»
IIpakTHyeckoe 3ansaTHe Ne 2.
1.Pemenue 3anau no reme «OCHOBBI BEKTOPHOM U aHAIUTUYECKOM FreMeTpUii»
IIpakTnyeckoe 3ansaTue Ne 3.

1.Pemenue 3anau no teme «OyHKIIUA HECKOJIBKUX MIEPEMEHHBIX )

3agauu 1 IPaKTHUECKUX 3aHATHH BbIOMpatoTces u3 nocobwmii 2 ,10,11 nmynxra 5.1.
Kpome Toro, ans mnpakTUUYECKUX 3aHATHH 3aJaHMs COCTAaBIAIOTCA [0 AaHAJIOry JOMAIIHHMX

WHIUBUIyaJIbHBIX 3a1anui (8.1.1).

8.4. TumoBble KOHTPOJbHbIE 3aJaHUSl WJIM HHbIe MaTepHaJbl /UIA MPOBeIEHHSA
MPOMEXYTOYHOM ATTECTALIUU

dopma MpOBEACHUS NPOMEKYTOYHOW aTTeCTAIllMM [0 JUCIHHILIHHE: 3auem/sk3amern (no
Pe3yIbmamam HakOnUmebHO20 PeumuHaa uiu 8 (hopme KOMnbIOmMepHo20 Mecmuposanusl).
Yemuo-nucomennas gpopma no o6unemam npeononazaemcs, Kax npasuio, Oisi nepecoayu
aKademuyeckou 3a00J1HCeHHOCU.

3amuTa KypcoBOro npoekra/ padoTsl (He npedycmompero y4eOHbIM NIAHOM,).

1 cemecTp (3a4eT)
Tema 1: Teopusi npeaesnon ( YK1,MYKI1.1, UYK1.2, UYK1.3 ,OIIK3, NOIIK3.1,
NOIIK3.2)
1.MHoxecTBa 1 IeHCTBUSA Hal HUMH.
2.YucnoBbie MHOXKECTBA, & - OKPECTHOCTH TOUYKH.
3.0npenenenue ¢pyakiun. O0GIaCTh ONPEACTICHHS U 001aCTh 3HAYCHUHN () YHKIIUH.
4. YucnoBsie GYHKIIMH U CTIOCOOBI UX 3aJaHUSI.

5.0OCHOBHBIE XapaKTEPUCTUKU (DYHKIIUH.
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6.00patHas U cnoxHast QyHKITHSL.
7.1locnenoBaTebHOCTD U €€ Ipeaed.

8.Jlorndeckue cuMBOJIBI 3, V,!, =, <.

9.Yucno € (3amevarenbHbIN TIpeaen).

10.lenas u ApoOHas YaCTH NEUCTBUTEIBHOTO YUCIIA.

11.IIpenen GpyHKIMU B TOUKE.

12.01HOCTOpOHHUE TIPEIETIBI.

13.Ilpenen GpyHKIMM TPH HEOTPAHHYESHHOM BO3PACTAHHUH TIEPEMEHHOM.
14.beckonevno Gosbire u 6eckoHeYHO Majbie pyHKIuu. CBs3b 0.0.¢. u 6.M.0.
15.0cHOBHBIE TEOPEMBI O Mpeenax HyHKIIHH.

16.Bupl HEonpe1eIeHHOCTEH.

17.Teopema 0 IpoOMEXYTOUHON (PYHKIIHH.

18.Teopema 0 MOHOTOHHOM (PYHKIIHU.

19.3aMeuarenbHbIC MPEIEIbI.

20.ITpenen panmoHaIbHOM IPOOH.

21.IIpenensl HEKOTOPBIX UPPALUOHAIBHBIX (QYHKIUH.

22.TpuroHoMeTpuuecKue mpeaebl.

23 Tlpexenst suaa lim (f(x))°*".

24 HenpepbIBHOCTb (DYHKIIUH B TOUKE.

25.Knaccugukanys Touek pa3pblBa.

26.0npenenenye HenpeprIBHON (QYHKIIMU HAa OTPE3KE U UHTEpBAJIE.
27.CBoiicTBa HENPEePHIBHBIX (YHKIIMMI:

1)  Teopema Beiiepitpacca;

2)  HenpepbIBHOCTH Ha OTPE3KE M OTPAHUYCHHOCTH (DYHKIINY;

3) Teopema bonbuano-Kormu;

4)  Meto/ MOJIOBUHHOTO JICIICHHS.

Tema 2: {uddepennmunannnuoe nucuucienue ( YKL UVKI.1, ©UVK1.2, ©UYK1.3 ,0I1K3,
NOIIK3.1, NUOIIK3.2)

28.IIpousBoaHast QyHKIMH B TOUKE.

29.3amaum, NpUBOIALINE K IIOHATUIO TPOU3BOJHOM.

30.MexaHn4eCcKn 1 TEOMETPUIECKUNA CMBICI IIPOU3BOIHOM.
31.YpaBHeHne KacaTeIbHON K KPUBOM.

32.CBs13b MEXy HENPEPHIBHOCTHIO U TP PepeHIIUPYEMOCThIO (HYHKIINH.

33.0OcHOBHBIE NpaBUia BHIYUCIEHUS TPOU3BOJHOM.
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34.Tabnuma npou3BOIHBIX.
35.1Ipou3BoHAs CIOKHOM (DYHKIIMH.
36.ITapamerpudeckoe 3aaHue U HESIBHOE 3aJlaHne (DYHKIIMH, UX TTPOU3BOIHBIC.
37.JlorapudmMuueckasi Iporu3BOIHAS.
38.1Ipon3BoHbIE BHICILIUX ITOPSIIKOB.
39 Tuddepentman Gpynkuuu. [punoxenue nuddepennmana GyHKIUN B BEIYACICHHAIX
npUOJIMKEHHOTO 3HAYEeHUsI (PYHKIIUU B TOUKE.
40.0OcHoBHbIE TeOpeMbl AU HEepeHIINaTLHOTO HCYUCICHUS:
1)Teopema depma;
2)Teopema Pous;
3)Teopema Jlarpamxa;
4)I1paBuio Jlomurass.
41.OKOHOMUYECKHI CMBICI TPOU3BOTHON. DIACTUYHOCTD (DYHKIIUU.
42 Bo3pacTtaHue u yObIiBaHHE ()yHKIIHH.
43.9kcTpeMyM (yHKITHH.
44 Haubornblliee ¥ HAaMMEHbIIIee 3HaUeHUs (DYHKIIUU Ha OTPE3KeE.
45 Bremykiocts pynkuun. Touku neperuoa.
46.AcuMnTOTHI TpaduKa QyHKIIH.

47.001mmii TUTaH KCciIe0Banus (GyHKIUH.

Tema 3: Unrterpasnbnoe ucuuciaenne ( YK1,MYKI1.1, UYKI1.2, ©YK1.3 ,OIIK3, UOIIK3.1,
NOIIK3.2)

48.ITepBoobOpasHas GyHKIIHUH.

49.Tabnuia OCHOBHBIX MHTETPAJIOB.

50.MHTerpansl 0T GyHKIMNA TUHEHHOTO apryMeHTa.

51.0cHOBHBIE CBOICTBA HEOTPEIETICHHOTO HHTETpaa.

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

53.1HTerpupoBaHue 1o YacTsM.

54.MuTerpainsl oT GYHKIMNA, COAECPIKAIINX KBAJAPATHBIN TPEXUJICH.

55.I1pocteie npodu. BeimeneHue 1enoi 4acTH B paliioHAILHON apoou. Pa3noxenue
MPaBUJILHOM pallMOHATBFHOW IpoOU Ha CyMMY MPOCTHIX APOOEi.

56.MHTerpaisl OT MpOoCThIX Apoleit.

57.MlHTErprpOBaHUe PAlIMOHAIBHBIX IPOOEH.

58.MHTerpupoBaHyie TPUrOHOMETPUUECKUX (PYHKIIHM.

59.1nTerpupoBaHne UpPaLMOHAIBHBIX (QYHKIUH.

60.ITonsiTre uHTErpaNbHOM cyMMBI. [IpubinkeHHOE BEIYUCIICHUE ONPEICICHHOTO UHTETpaa.
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61.0Omnpenenenne onpeaeeHHOro HHTErpaa.

62.CBoJicTBa OIIPEIETICHHOIO HHTETpaa.

63.®opmyna Herotona-Jleitonua.

64.3amMeHa NepeMEHHON U UHTErPUPOBAHUE 110 YACTAM B ONIPEACICHHOM UHTErpase.
65.Vcnonp30BaHue ONpeeIeHHOI0 UHTErpalla IPYU BBIYUCICHUH TIOMAACH.
66.1HTerpainel ¢ 0ECKOHEUHBIMU ITPOMEXYTKAMH UHTEIPUPOBAHHUS.

67.MHTerpasl OT pa3phIBHBIX ()YHKIIHUH.

Tema 4: Kommuexcnbie unciaa ( YKL,UYK1.1, UVK1.2, UYK1.3 ,0IIK3, UOIIK3.1,
HOIIK3.2)

68.Muumas equHuILA.

69.AnreOpandeckas 3aluch KOMILUIEKCHOTO YHCIIa.

70.CooTBETCTBHE MHOYKECTBA KOMIUIEKCHBIX YMCEJI TOYKaM KOOPJIUHATHON TJIOCKOCTH.
71.CrnoxeHue, yMHOKEHUE, I€TIEHNE KOMIUIEKCHBIX YHCEIL.

72. TpuroHomeTrpudeckas v Iokas3arejbHas 3alIMCh KOMIUIEKCHOTO YHCIIa.
73®ynxuun |z|,Rez,Imz,z,arg z, Argz, e, z,2".
74 .MHOrouIeHbl HA MHOXKECTBE KOMIUIEKCHBIX uncel. Perenune ypaBHeHui Buja

len +2Z, = 0, 3.222 + alz + ao = 0 Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.

2 cemecTp (IK3aMeH)

Tema 5: JIuneiinas aaredopa ( YK1,MYKI.1, UYKI1.2, ©YK1.3 ,OIIK3, UOIIK3.1,
NOIIK3.2)

1.Matpuibl, ciocoObl UX 3aAaHus. Pa3MepHOCTh MaTpHIIBI.

2.Buael Matpu.

3.0nepauuu HaJ MaTpULlaMH: YMHOKEHUE HA YUCIIO; CII0)KEHUE MaTPHULL; YMHOKEHHE
MaTpHLl; TPAHCTIOHUPOBAHUE MATPHIIBL.

4.0npenenuTeny MaTpUI] BTOPOTO U TPETHETO MOPSIKA.

5.Paznoxenue onpenennTens MaTpHIIbI 110 3JIeMEHTaM CTPOKHU M CTOJI0NA.

6.CsoiicTBa onpenenutenei N-ro nopsuaka.

7.00patHas MaTpuIa.

8.Penienrie MaTpUUHBIX YpaBHEHUM.

9.Panr matpunpl.

10.CucTtembl TUHEHHBIX ypaBHEHUH (C.J1.Y.)

MatpuuHas 3anuch C.J.y.

OO1iee pemnieHue C.JL.y.
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CoBMECTHOCTh U HECOBMECTHOCTb C.JL.Y.
11.MaTtpuyHblii METOJI peIIeHus C.J1.y. (MeTo1 00paTHOW MaTPHUIIBI).
12.Meton Kpamepa.
13.Teopema Kponekepa-Kanemnu.
14.CtyneHuaTble MaTpHUIIbL.
15.9kBUBaNeHTHBIC TPEOOPa30BAHMS PACITUPEHHON MAaTPHIIBI CUCTEMBI.
16.Meron I'aycca.

17.01HO0pOIHBIE CUCTEMBI IMHEHHBIX YPaBHEHUH.

Tema 6: BekTopHnasi u anaaurudeckas reomerpus ( YK1,MUVKI1.1, UYK1.2, UYK1.3
,OIIK3, NOIIK3.1, NUOIIK3.2)

18.BexTopa u JIMHEHHbIE ONIEpaliy HaJl HUMHU.
19.BexTopHbie TpOCTpaHCTBA.
20.JIuneliHas 3aBUCUMOCTh M HE3aBUCUMOCTb BEKTOPOB.
21.Jlenenue oTpe3Kka B 3aJaHHOM OTHOLIEHUH. OnpeielieHne KOOpAUHAT CEPEINHBI OTPE3Ka.
HaxoxneHne KoopuHaT TOUKH [1EPECEUEHUS MEIUAH TPEYTOJIbHUKA.
22.CkanspHOe MPOU3BEAECHUE BEKTOPOB, €r0 CBOMCTBA U MIPUJIOKEHUS.
23.Ilpoekuust BekTopa Ha BeKTop. [Ipoekius BekTopa Ha KOOPIMHATHBIE OCH.
24 EBKIMI0BO IPOCTPAHCTBO.
25.BeKTOpHOE IPOU3BENIEHUE, €0 CBOMCTBA U IPHIIOKEHHUS.
26.CmenianHoe MPOU3BEICHHE, €T0 CBOMCTBA U MPUIIOKEHHS.
27 Ilpsimast Ha TIOCKOCTH:
a. YpaBHeHHe MPSIMOH ¢ yIIIOBBIM KO3 PHULIHEHTOM;
b.O61iee ypaBHEeHHE NPSIMOIA;
C. YpaBHEHHME NPSAMOM, MPOXOSIICH Yepe3 TOUKY NapajuieIbHO TaHHOMY BEKTOPY;
d. YpaBHeHHe MpsiIMOii, MPOXOSIICH Yepe3 ABE TOUKH;
€. YpaBHEHHE IPSIMON B OTpPE3Kax.
28.ITpsmas Ha miockoctd. OCHOBHBIE 3a/1a4H:
f. Yron Mexmay npsMbIMH;
g. [TapannenbHble U EPIEHIUKYISIPHBIE MTPSIMBIE;
h.PaccrosiHre OT TOYKH JI0 MPSIMOH.
29.I1n0cKoCTh:!
1.YpaBHEHME INIOCKOCTH, TPOXOASIIEH YEPE3 JAHHYIO TOUKY, EPIEHIUKYIIIPHO
JTAHHOMY BEKTOpY;

2.0011ee ypaBHEHHE TIIOCKOCTH;
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3.YpaBHEHME MJIOCKOCTH, MPOXOASILEN Yepe3 JaHHbIE TPU TOUKHU.
30.IIpsimas B mpocTpaHCTBE:
1.ITapamerpuueckoe ypaBHeHue npsiMoid. [IpsimMast kak BEKTOp QyHKITUS;
2.Kanonuyeckoe ypaBHEHUE MPAMON;
3.Ilpsmas, npoxoasias yepe3 ABE TOUKHY;
4.1lpsimasi, KaK IepeceyeHue IByX IJI0CKOCTEN.
31.Yron mexny miockoctsiMu. [lapasienpHble MI0CKOCTH.
32.Yron mexnay npsimeiMu. [lapannensHbie npsMble.
33.Ilepeceyenue NpsMbIX.
34 Ilepecevyenue NpsiMON U MIOCKOCTH.
35.IlepneHauKyIsip K MIIOCKOCTH.
36.1110cKOCTb, MEPIEHINKYISIPHAS K TPSIMOH.
37 Ilpoekuus TOUKH Ha IPSIMYIO.
38.I1poekius TOYKU Ha MIIO0CKOCTb.
39.¥Vron Mexay npsSMoil ¥ TNIOCKOCTBIO.
40.YcnoBue, npu KOTOPOM JBE MPSMBIE JIEKAT B OJTHOM IMIIOCKOCTH.
41.PaccTosiHME OT TOYKH JI0 TJIOCKOCTH.
42 PaccTosiHUE OT TOYKH JI0 MPSMOH.

43.0xpyxHuocTh. Jmmurnc. ['unepbomna. [Tapadona.

Tema 7: ®yHKIUU HecKoJabKUX nepeMennbIx ( YK1,MYKI.1, UYKI1.2, ©YK1.3 ,OIIK3,
NOIIK3.1, NUOIIK3.2)

44 Ilonstue ¢.H.1.

45.006nactp onpeneneHus PyHKIUHU IBYX MEPEMEHHBIX.

46.JIuaun ypoBHSL.

47 Ilpenen ¢.H.1.

48.YacTHble IPOM3BOJHBIE IEPBOIO MOPSIKA U BBICIINX MOPSIKOB.

49 Tluddepennnan ¢.H.11.

50.I'paguent ¢.H.11.

51.I1pou3BoaHas MO HAMPABIEHUIO.

52.YpaBHeHNE KacaTeIbHOM TNIOCKOCTH. Y paBHEHUE HOPMAJIH.

53.9kcTpeMyM GYHKINHU IBYX EPEMEHHBIX.

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

55.1IpenenbHble BennuuHbl B 3koHOMUKe. Oynkims Koboa-/lyrnaca.



42

Tema 8. Iudpdepenunansusie ypasuenus. Teopus psmos. ( YKLUVKI.1, ©UYVK1.2, ©YVK1.3
,OIIK3, UOIIK3.1, UOIIK3.2)

1.0Onpenenennie nuddepeHITnaTbHOTO YpaBHEHHUS.

2.Ilopsnox auddepenunanbHoro ypaBuenus: uTerpanbHas KpuBasi.

3.06mee pemenue nuddepeHuaNIbHOr0 ypaBHEHUS.

4.YactHoe pemienue nudepeHuansHoro ypapaenus. 3agaya Komm.

5. luddepenunansuple  ypaBHEHUS C pa3fenéHHBIMU U  pa3JeISIONIUMHCA
MEePEMEHHBIMH.

6.0nH0poAHbIE U] epeHInanbHbIe ypaBHEHHUS IEPBOTO MOPSIKA

7.JIuneiinbie mud hepeHranbHbie YpaBHEHUS TIEPBOTO MOPSAKA.

8.Ypasuenus bepuymu.

9.JIuneitnble omHopoAHble AuddepeHInanbHble YPaBHEHHUsS BTOPOTO MOPSAIKa C
MOCTOSTHHBIMU K03 punimeHTamu.

10.JIunelinpie HEOMHOPOIHBIE TU(GEpEHIATbHbIE YPAaBHEHUS BTOPOTO IMOPSIKa C
MOCTOSTHHBIMH KO3 (UIIUCHTAMH.

11.YucnoBoii psg. CXOAUMOCTh B paCXOAUMOCTH YHUCIOBOTO PsiJia, YACTUYHbBIE

CYMMBI.

12.CBoiicTBa YUCIIOBBIX PSJIOB.

13.HeoOxoauMbIif MpHU3HAK CXOAMMOCTH YHUCIIOBBIX PSAIOB.

14 Psa reoMeTprUeCKON POTPECCHH.

15.000011eHHBII rapMoHnueckuid psa. (Paast upuxie).

16.locTaTo4Hble MPU3HAKH CXOAMMOCTH 3HAKOTIOJIOKUTEIBHBIX PSIOB:

a) MPU3HAKKU CPABHEHUS PSIIOB;

0) mpuzHak Jlanambepa;

B) MHTETpaibHbIN npu3Hak Komy.

17.3nakouepenyronuecs psaasl. Teopema Jleitouua.

18.AGcomroTHAS M YCIIOBHASI CXOAMMOCTD 3HAKOUEPEIYIOMIET0Cs YMCIOBOTO Psifa.

19.Crenennsle psabl. O61aCcTh CXOAMMOCTH CTEIIEHHOTO ps/a.

20.Psas1 Teitnopa u MakinopeHa.



43

Tectsr mas camokontposs ( YK1L,YK1.1, UYK1.2, UYK1.3 ,0I1K3, MOIIK3.1, UOIIK3.2) :

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

1 cemectp

1.JJano lima, =0, Toraa

n—o0

.1
- lim— He cymecrByer
n—oo an

.1
-lim—=w

n—oo an

-lim i=2

n—oo
a'I’l

1 n
2. Haiitu lim £1+—J

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

-HC OIIPCACIICH IPCACIT
-3
=00

X° +4

4.0mnpenenuTh MHOTOYWICH P(x), npu Kotopom lim =1
R

-P (x)=2x*+4

-P (x)=x*+x-1

(
-P(

X)=x+4

P(X
5. OmpenenuTs MHOTOWIEH P(X) , ipu KotopoM lim # =
x=o  3XT +2X+1

- P (x)=3+2x+1
-P (x)=2x"+2x+1

- P (x)=2x+1
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o x=2
6.Haiitu me
-15
1
-0
7o y (x)=7f (x) g (x)+;E:;, f (3)=5, g (3)=5, {'(3)=—1,

g'(3) =2 Haiiru )’ (3)
- -63, 36
- —63, 04
- ~13,9

8. lano y(x)=3f (x) g (x)+g (X) f(0)=5, g (0)=2, f'(0)=1, g'(0)=3. Haiitn

f(x)

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

__ _sinx

9. IlpousBoxHas GyHKIMH [ (x) =X paBHa
sinx—1

-sin X X

!

-f (x) (sinx In x)
-x¥In x cos X

2
10.Haiitu snactuunocts Qynkiuu y =77
-2In7-x°

2x7%In7

Ly
2

2 cemecTp

1.Haiitn nuHelHyro koMmOuHanuoo matpuil: 2A+3B, roe

)]
£
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7 3
2 0
11 3
4 -2
2.Haiitu npousBeaenue matpui;  A- B,
3
A:(4 0 —2) B=|1
-1
-10
-14

- mpoussenenue A - B ne cymecrsyer

3.BbruuciuTh onpeaenuTenb BTOPOro nopsaKa
1 2
:

-10
)
-2

4, BeuuciauTh OIIpCACIINTCIIb TPCTHETO ITOPAAKA

I 2 3

4 5 6

7 8 9

--3

-0

-5

5./lana matpuia
1 a bc
1 b cal.
1l ¢ ab

Haiitu anrebpandeckoe A0MoIHEHNE A23
-C-a
-—(c-a)

-bc

. -1
6.Haiitu A~ , ecu
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e 3 -2
-1 1
_A_lzl 1
2 3
e 3 2
11

7. OnpenenuTh pelieHue CUCTEMbI TUHEHHBIX YpaBHEHHIA

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

- HC UMCCT PCUICHUA

1 — _
8.HaiiTi pa3HOCTb BEKTOPOB (. — Eb ,eclm a = (1; 2;— 1), b= (6; —4; 2).

1-—
~a-Zh=(-24-2);

1-—
-a-=b=(-1-42
a->b=(-1-42)

1-—
-a-=b=(-2,4,-2).
a—>b=(-24-2)

9.Haiiti KocHHYC yria MexXIy Bektopamu @ u b, ecin

_ - _ _ _ _ _ _ /a
—-e,, b=e +e,, ‘el‘ Z‘ez‘ =1, a yrom mexny Bekropamu €, U €, paBeH ?
1 -
21
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10.Haiitu momans Tpeyronsauka ABC, eciau JaHbl KOOPAMHATHI €r0 BEpIINH:
A(1;2), B(3-1), C(40)
-2,5;
- 3,5;
-7,5.

11.M3 3agaHHbIX ypaBHEHHUH yKa3aTh quddepeHIanbHble

- y? =6X+8;
-ﬂ:x3+5x,
dx

-y"+y'+cosx=0;

-arcsin y? = x+1.

12.CocTaBuTh ypaBHEHHUE KPUBOH, MPOXOsIIeH yepe3 Touky M (1, 2) U UMEIOIIEH yriIoBOi

d 1 .
KOA(PUITUEHT d—y =— B I000H TOYKE KacaHUs
X

2X
- y=%|n|x|+2;
1
- y:—§+3

1
- y:EIn|x|+1—In|2|

13.06muit uaterpan auddepeHInanIbHOro ypaBHEeHUS d—g = X dX uMeeT BUL:
y
2
- l = X_ +C
y 2
L leic
y
2
-y=—+C
y 2

14.YcTaHOBUTE COOTBETCTBUE MEXAY NMPHUBEIECHHBIMU U (EepeHIHATbHBIMU YPABHEHUSMU

MEPBOro nmopaaKa u ux TUIaMu:

1. y= x( y' —e’ ) C pa3IeNAIOIMMUCS TIePEMEHHBIMU

2. X (y-y'+2)=x-1 JNUHeHOe

3. X*(2x+y)dx =dy OTHOPOTHOE
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15.Cpenu ypaBHeHU# yka3ath JquHeitHOe nuddepeHnnaibHoe ypaBHEHHE TIEPBOTO MOPSAKa.
-xy' -y =y’

- 2xyy' =X +y°

-xy'+y—e*=0

16.Cpenu naHHBIX ypaBHEHUH yKa3aTh OJHOpPOIHOE MU depeHInaIbHOE YPAaBHEHHE TIEPBOTO

nopsiIKa.
-xy'=y(Iny—-Inx)
-Xy'—y—x-ctgy=0
- (x+Yy)2x+(x+y+2)dy=0

17.06mum pemenueM qudGepeHnaIbHOr0 YpaBHEHUS ¢ Pa3ICISIIOIIMMUCS TEPEMEHHBIMH

(X3 + 2)- y' =3x’y sBasercsa GyHKIHU:

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

18.06mum pemieHreM JMHEHHOro au(QEpeHNaTIbHOIO YpaBHEHHUsl MEpBOro IMOpsIKa

'—y =x* saBasteTcss GYHKIUS:
Yy

X2
-y=x| —+C
(5]

X
-y=x*| =+C
) (2 ]

1(x
-y=—|-+C
Y x(ZJr ]

19.Cpenn ypaBHEHWH yKa3aTh, TO, KOTOPOE SBIISETCS OJHOBPEMEHHO M OJIHOPOJIHBIM, U B

HOMHBIX AubbepenImanax.
-(2x+y)dx+(y—3x)dy=0
-(2xy+x*)dx—(y* —x*)dy =0
-(x* +siny)dx+(1+xcos y)dy =0

10. Pemmre ypaBHeHHe Y" =Sin X



49
- y=-sinXx+c,x+c,
- y=-COSX+C

- Yy =—C, SiNX+C,X

IIpuMepHBbIii 3K3aMeHANMOHHBIN TeCT

HpOMe)KYTO‘-IHaSI arrecranus 1Mo AUCHUINIMHE IPOXOAUT B BUAC MMCbMCHHOT'O 5K3aMCHa,
WM TECTUPOBAHUS
1 cemectp
IIpumepHbIii 3a4eTHBIH OMJIET

1.Haduru.
x?—
lIim———nopu X, =0, X, =2, X, =7
o X2 _gx 114 P % 0
2.Haituru.
sin 3x l Jx+1-3

lim ,lim
x—0 thX x—8 fx+8_4

3.Haiiutu npousBoaHyro QyHKIIUH.

y=+1+cosx®, y=(sinx)"

4. HaiiTn MHTEpBaJIbl MOHOTOHHOCTH U DKCTPEMYM (YHKIIHH.
y — XZe4X

5.Haiitn.

dx
Ix 5%dx , Im
6.BerunciuTh miomane GUrypsl, OrpaHUI4E€HHBIX KPUBBIMU:
y=X, y=x"-2
2 cemecTp

IIpuMepHBIi JK3aMeHANOHHBIN OnJIeT

1.Haitutu matpumy D= AB— A’ rre

NS

2.PemuTh MaTpuvHOE YpaBHCHHE

<z 21 1)
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3. Mausi Toukn A(—2;-3;1), B(0;1;2),C(3;12). Haiitn cos ZABC u muiomas
tpeyronsHuka ABC

4.CocTaBUTh ypaBHEHUE INIOCKOCTH, IPOXOAsIIEH yepe3 Tpu Touku A, B,C . 3anucarb

ypaBHeHHe IpsiMoii, poxozsiieii depes Toukn A u B. A(4;2;5), B(0;7;2),C(0;2;7)

5. Gynxupn U = 7x%y —3xz? +5yz? . Haiiti nponssopiyio 1o narnpasienuio € = (—1;2;2)

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

6.Uccrenosats Ha SkcTpeMyM GyHKIMIO Z = 3X° +12X+3y* —y°.

7.Haittu o61ee pemenue qudepeHnaaIb-Horo ypaBHEHUs
y’dx—x*dy =0

8.Pemmts 3amauy Komm

9.Haiitu o6mee pemenue nuddepeHuanibHOr0 ypaBHEHHS.
y"+8y’ =8x

10.UccrnenoBath psabl HA CXOAUMOCTb.

= n+l &n & (-1)
st s s

n=1 n-+ n=1 n=1

11.HaiiTi 0651aCTh CXOIUMOCTH CTENIEHHOTO Psiia

0 Xn
zn 5n

n=1

12.Paznoxuts pyHkuuto y =In x B pag Teinopa B OKpecTHOCTH TOUKH X, =1.

[TonmHbIit (OH OIEHOYHBIX CPEACTB Ul NMPOBEJACHUS NPOMEXKYTOUHOM arrecTanuu B (opme
KOMIIBIOTEPHOI'O TECTUPOBAHUS pa3MelleH B 0aHKe BOMPOCOB JaHHOTO Kypca auciuiuiabl B OUOC
yHuBepcureta http://sdo.tolgas.ru/.



