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AHHOTaHI/ISI K JUCIUIIJINHE

Ha3zeanue oucyuniunut WnTerpans! u nuddepeHnmanbubie ypaBHEHUS
Hanpasnenue noozomosku 09.03.01 "Mudopmarrka v BEIYACITUTENbHAS TEXHUKA"
(cneyuanvnocms)

Hanpaenennocmeo ABTOMAaTU3MPOBAHHBIE CUCTEMBI 00PaOOTKH

(npogunv/npocpamma/cneyuanuzayus) | THPOPMaLUHU U yIIPaBICHUS

Mecmo oucyunaunvi Ob6s3arenbHas yacth broka 1 «/lucuurmimael (MOTyITHN )»
OOIL.

Tpyooemxocms (3.e. / uacwt) 3 3.e./108 gacoB

ILlenv uzyuenusn oucyuniunot OcBoeHuUe CTyICHTaMH 3HaHUI B 00JIaCTH OCHOB

MHTETPAIIbHOTO UcUUCIeHUs U U depeHInaTbHbIX
YpaBHEHHUH, a TaK)Ke IPUEMOB U METOJIOB PEIICHUS
MPaKTUYECKHX 3a]1a4.

Komnemenuyuu, popmupyemeie 6 OIIK-1. CiocobeH NprUMEHSATh eCTECTBCHHOHAYYHBIC U
pesynbmame 0C60eHUs OUCHUNTUHDBL oOIIeMH)KeHEePHBIE 3HAHUS, METObl MATEMATUYECKOTO
aHaJIM3a ¥ MOJICIIMPOBAHUS, TCOPETUYECKOTO U
IKCIIEPUMEHTAIBHOTO HCCIICIOBAHUS B
podECCUOHATLHOMN JIeATEIILHOCTH.

Cooepircanue oucuyuniunol * HecobcTBeHHbIE HHTETPATIBL;

(ocnoenbie pazoenvt u memboi) * Kpatusie unrerpaisi;
* JlubdepeHunanbHble ypaBHEHUS, CUCTEMbI

g epeHIanbHbIX ypaBHeHud; [

[TocnenoBarensHOCTH U paabl; O 'apmonnyeckuit
aHaus3.

Dopma npomedxcymounoi 3aueT ¢ o1eHKoM (2 ceMecTp)
ammecmayuu




1. llenu u 3a0a4u AUCHUIJIMHBI:

Heab0 OCBOGHUS ITUCIUIUIMHBI SBJISICTCSI OCBOEHHE CTYJIEHTaMHU 3HAHWH B 00JIACTH OCHOB
WHTETPAIIBHOTO HCYHUCICHUS W TudPepeHIMaIbHBIX YpaBHEHUH, a TaKKe IMPUEMOB M METOJIOB
peleHus MPaKTUYECKHUX 3a]1ad.

3amaum TUCIHUILIMHEL:

- H3y4YeHHE OCHOBHBIX, (YHAAMEHTAIBHBIX MOHATHA M METOAOB MHTETPAILHOTO UCUHCIICHUS U
mudepeHIaTbHBIX YPaBHECHUIH;

- obecrieueHHe MaTEeMAaTUYECKUM alMapaToM €CTECTBEHHOHAYYHBIX, 00IIEenpogecCnOHaIbHBIX
Y CIICIMATBHBIX JUCIUIIINH;

- (opMHpOBaHNE HABBIKOB HCIOJIb30BAaHNS METOJIOB HHTETPAILHOIO HCUHUCICHUS H Iudde-
PEHLIMANBHBIX YPAaBHEHUH JUIS PEIICHHS MTPUKIIAJAHBIX U HAYYHBIX 33]1ad.

2. [lnanupyemple pe3yabTaThbl 00y4eHUsI
B pesynbrare ocBO€HUS AMCLUMIUIMHBI y CTYJIEHTa JIOJDKHBI ObITh C(OPMUPOBAHBI 3HAHUS,
npuodperaeMbie B X0/1e OCBOCHHUS THCUHUIIIMHBI

Ne 3nanus
n/n 3

1. 3HaTh OCHOBBI HHTETPAIILHOTO UCUUCIICHUS U AU PepeHnnanbHbIX ypaBHEHUH.

YmeHnusi, npuodperaeMbie B X0/ie 0CBOCHHS TH CIUTIIHHBI

Ne Ymenus

1. Hcnonp30BaTh METOABI U CpeacTBa MHTCIpaJibHOI0 UCUHHUCICHHA H HH(b(bepeHHHaHBHLIX
ypaBHCHI/Iﬁ JJIA pCHICHUA PAa3JIMYHBIX 3aaa4 ITPHUKIIAJHOTO XapaKTepa,

2. Hcnonp30BaTh METO/BI MHTETPAIBHOIO UCYHCIEHUS U TupdepeHIalbHbIX YpaBHEHUN
IPU U3YYEHUH JTUCLUIUIMH MaTEeMAaTUYECKOr0, €CTECTBEHHOHAYYHOT'O U

po(hecCHOHANBEHOTO IIHUKIIA;

Haanm, npnoﬁpeTaeMble B X0/1€ OCBOCHHU A NHUCIHUITINHDbI

Ne HasbIkn
n/n H

1. BnaneTs HaBbIKaMM MCHOJIB30BAaHMS MaTeMaTHYE€CKOTO arnrapara ajigg MoACJIUPOBAHUA U
HCCICAOBaHUA TCXHUYCCKHUX 3a1a4.

KOMHeTeHHHI/I, npnoﬁpeTaeMlﬂe B X01€ 0CBOCHHUS NUCIUIIJIMHBI

Komnerenuuu Nupukaropsl 3Hanusa | YMmenus | HaBbiku
OIIK-1. Cnocoben OIIK-1.1.3HaTh: OCHOBBI MaTeMaTUKH, HU3HU- 1 1,2 1
IIPUMCHATH KU, BBIYHCIIMTEILHON TEXHUKU U HporpaM-

€CTCCTBCHHOHAYYHEIC MUPOBaHUA
¥ OOILICHHKXCHEPHEIE | O[TK-1.2.V MeTb: penaTh CTaHAAPTHBIE

SHaHHA, METOIBI npogeCCHOHATBHBIE 3a/1a41 C IPUMEHEHUEM
MaTeMaTnieCKoOro €CTECTBEHHOHAYYHBIX M OOIIENHKEHEPHBIX
aHanu3a u 3HaHWH, METOJOB MaTEMAaTUYECKOIO aHAIN3a
MOZEIIMPOBAHU, Y MOJICIINPOBAHUS.

TEOPETUYECKOro U OIIK-1.3.Bnaners: HaBBIKaMU TEOPETUTEC-
SKCICPUMCHTAIIBHOTO | KOI0O ¥ SKCIIEPUMEHTATIBHOI0 UCCIIEAOBAHUS
HCCIICAOBAHUS B 00BEKTOB PO ecCHOHATBHON AeSITENEHOCTH
npodeccnoHanbHOM

ACATCIIBHOCTHU




3. Mecto nucuuminnbl B cTpykrype OOII

JucuumninHa n3ydaercs Ha 1 kypce B 2 cemecTtpe.

JucuumimHa oTHOcHTCA K oOs3arenbHOM vactu broka 1 «ductumumner (momynu)» OOIL

N3ydenue nucuuIuinHbl 6a3upyeTcs Ha 3HaHUSAX, YMEHUSX U HaBbIKaX, MOJTY4YE€HHBIX P OCBOCHUU
JTUCITUTLINH (MoJyJiel): MareMaTuueckuii anams, Ayredpa u reOMeTpHs.

[lepeuens MoOCHENYIOMMX AUCHUTUINH (MOJyJeH), 1T KOTOPBIX HEOOXOAUMEBI 3HAHMSI, YMEHUS U
HaBBIKH, (PopMHUpyeMble ITaHHOW YYEOHOW IUCHUILIMHOW (Moayiem): Anredpa W TEOMETpus,
JluckperHas MaTeMaTHKa.

4. CTpyKTYpa U coiepKaHue JUCHUILIHHBI

4.1. CTpyKTypa JTUCHUILIMHBI

2. E Pacripenencuue C
S o3| 8 OJIepKaHue
Paznen nucuunnubel. @opMa| & | S| TpPYAOEMKOCTH pasnena (B .
ool 3 CaMOCTOATEIbHON
~ “ v

Ne |- IpOMEKYTOYHOI aTTecTaluu o & O | yacax) 1o BUAaM yueOHOU paGoTE!

n/ (no cemecmpam) S g paboTHI

" = nex mpax | nao6 | KHA |CPC

1 [MoarotoBka K YCTHOMY
HecobctBennbie uaterpanst| 16 | 2 [ 0,51 0,5 15 | ompocy, moamrortoBka K

KOHTPOJILHO padoTe

2 IToAroToBKa K YCTHOMY

KpatHbie uHTETpasIbI 20 [ 2115|105 18 | onpocy, moarortoka K
KOHTPOJILHOI padoTe

3 | OOBIKHOBEHHEIE [MoaroToBka K YCTHOMY

I[I/I(b(i)epeHIII/IaHBHI)Ie OIpocy, IOATr0OTOBKA K
KOHTPOJBHOI padoTte

ypaBHeHHsI. CHCTEMBI 21 | 2] 2 |1 18 P P

TG hepeHIMaTbHBIX

YpaBHEHUM.

4 ,Z[I/I(l)(bepeHHI/IaHLHBIe TloaroroBka THIOBBIX
YpPaBHEHHS B YaCTHBIX pacteros
MIPOU3BOTHBIX u 17 211 1 15
ypaBHEHUS
MaTeMaTH4eCKON (PU3HUKH

5 HOCJICI[OBaTeJIBHOCTI/I u IloaroroBka THIOBBIX
psBL 16 2105|105 15 | pacueros

6 | TapMOHHYECKMII aHAJIH3 16 | 2 (05]05 15 | oaroToska THIOBBIX

pacyeToB
3auer ¢ 0LICHI<0171 3ayeT BEICTABIIAETCS T10
2 2 0 4 1 6 ICOBOKYITHOCTH PE€3YyJIbTAaTOB
! "7 [TeKyImero KOHTPOJIs
lyClI€EBACMOCTU
Hroro: 108 | 2 |6 |4 0,4 97,6




4.2. Cogepxanme pa3jiejoB Kypca 1 (pOpMHUpPyeMbIX B HUX KOMIIeTeHIH I

Ne Pa3nen qnucunmiInHbI Konst 3unanus Ymenusn | HaBbiku
n/n KOMIIETeHIUH ®opma
" KOHTpoJIsA
HHANKATOPOB
1 OIIK-1.1, 1 1,2 1 YceTHbli onpoc
Heco6cTBennnie unterpansl | OIIK-1.2,
OIIK-1.3
2 OIIK-1.1, 1 1,2 1 KouTtponbHas
KpaTHble uHTETpaIbl OIlK-1.2, pa6ora
OIIK-1.3
3 OOBIKHOBEHHBIE OIIK-1.1, 1 1,2 1 KonrposnbHast
nudepeHIaabHbIe OIIK-1.2, pabora.
ypaBHeHUsA. CUCTEMBI OIIK-1.3
nuddepeHIaTbHBIX
YpPaBHEHUU.
4 JuddepeHnnanbHbie OIIK-1.1, 1 1,2 1 TunoBoit pacuer
YPaBHEHUS B YAaCTHBIX OIIK-1.2,
IIPOU3BOJHBIX U YPABHEHHUS OIIK-1.3
MaTeMaTHYECKOW (PU3UKH
5 OIIK-1.1, 1 1,2 1 Turmosoit pacuer
IlocenoBaTeaIbHOCTH U OITK-1.2,
PR OINK-1.3
6 OIIK-1.1, 1 1,2 1 YcTHBI# ompoc
["apmonuyeckuit anamus OIlK-1.2,
OIlK-1.3
4.3. HammeHoBaHue TeM HeKHHﬁ, HX COAEpPKAaHUE U 00LeM B yacax
Ne Ne pazpena . TpyaoemkocTb
I — HaunmenoBaHue JieKUuii (uac)
1. 1 1. HecoGctBenHble nHTETpaisl | poga (onpeneneHue, mpocTene
cBoiictBa). Teopemsl cpaBHeHU. [ToHATHE O HECOOCTBEHHBIX 0,5
unnrerpanax I pona.
2. 2 1. OnpeneneHHble HHTETPAIBI 110 Mepe. JIBOHHON uHTerpa
(onpenenenue u cBoiictBa). CBeIeHNE JBOHHOTO HHTETPaja K
MOBTOPHOMY. 3aMeHa MePEeMEHHBIX 0] 3HAKOM JBOHHOTO HHTETpaa.
[Mpumenenus qBoitHOTO MHTETpana. 2. TpolHOM HHTETpal 15

Xapaxrepa.

BBIYHCIICHUE).

(onpenenenue u cBoiictBa). CBejeHNE TPOWHOTO HHTErpasia K
MOBTOPHOMY. 3aM€Ha NIEPEMEHHBIX B TPOHHOM UHTErpae.

IIpumeHeHyst TPOMHOTO MHTErpajla K peLIeHUIO 3aa4 IPUKIaJIHOTO

3. KpuBonuneiinbie unrerpaist [ u Il pona (onpenaeneHus, TeopeMsbl
CyILLECTBOBAaHMs,

IIpyMeHeHHsT KpPUBONMHEHHBIX

HMHTErpaJioB K pEHICHUIO 3a/1a4 IIPaKTUKHU.




1. Tudbdepenunansasie ypaBaeHus [ mopsnka. 3anada Komm. Teopembl
CYIIECTBOBAHUS U €IMHCTBEHHOCTHU peleHus 3amaun Kou. 2.
Juddepenunanbabie ypaBHeHHs | OpsiaKa, HHTETPUPYEMbIC B
kBazparypax. JudpdepeHipanpapie ypaBHEHUsI BBICIIETO MOPSIIKA,
JIOMTYCKAFOIIUE MTOHMKCHUS Topsiaka. 3. JINHeHHO 3aBUCHUMBIC U
JIMHEHHO He3aBUCUMBIC CUCTeMbl QyHKImA. OnpenenuTens BpoHckoro.

TeopeMbl 0 CTPYKType PELICHUN OJHOPOAHOIO U HEOAHOPOJHOTO
nubdepenunanpHoro ypasuenuii (n O 2).
4, JluHeliHbIe OTHOPOHBIE U HEOTHOPOIHBIE AU PepeHIInaTbHbIE

YpaBHCHUA. Metonant peuicHusd: 317[.]16})3, Bapualnuu rnmpon3BOJIbHBIX
MNOCTOSAHHBIX.

5. CucteMbl 0OBIKHOBEHHBIX TG QepeHIIaIbHBIX yPaBHEHUN
(OCHOBHBIE TIOHSTHUS U HEKOTOPBIC METOABI PEIICHHS).

1. Iuddepenimansaple ypaBHEHHUS B YaCTHBIX MTPOU3BOIHBIX (OCHOBHEIC
noHsTus). [I[pMeHeHue K peleHnIo 3a1a4 MaTeMaTHYeCKOH (DH3UKH.

1. YucioBble psabI C TOJOKUATENEHBIMU WieHaMu. Heo6xonnmoe
YCIIOBHE CXOIMMOCTH psda. JlocTaTOYHBIE YCIOBUS CXOIUMOCTH
(Teopemsl cpaBHeHMs, Mpu3Haky Jamambepa u Komm).

2. 3Hakouepenyronecs paasl. IlpusHax JleiiOnuma. Yucnopsie
PSABI ¢ IPOU3BOJIBHBIMU WiICHAMU. AGCOTIOTHO U YCIOBHO CXOASIINECS
psnsl. Teopema 00 aOCOIOTHOM CXOAMMOCTH PSAA.

3. OyHKIMOHAIBHBIE MOCIIEI0BATENILHOCTU U (DYHKIIHOHAIbHBIE
pAAbL

CxoxuMOoCTh B TOUKE U Ha MHOXKecTBe. OOIacTh CXOIMMOCTH.
[ToHsATHE paBHOMEPHON CXOAMMOCTH (DYHKIIHOHAIBHOTO Psa.
CgoiicTBa paBHO cxomsuuxcs paaos. 4. CreneHHsle paasl. Panuyc,
HMHTEPBAJl CXOJIUMOCTH CTeTleHHOro psijga. Heobxonumoe u
JIOCTaTOYHOE YCJIOBHE Pa3JIOKUMOCTH (DYHKIIMH B CTEIIEHHOH psill.
Paznoxenue sneMmenTapHbeix GpyHkuuii B psia Teitnopa.

05

1. Psinpt @ypre. Pasnoxenue ¢pynkuuii B psg @ypwe. Pasnoxenue
(hyHKIMH 0 KOCHHYcaM | 1o cuHycaM. KommiekcHas ¢popma psaa
®dypre.

2. CxoxumocTs TpuroHomerpudeckoro psaa @ypwe. [Ipumenenue
TEOPHH PSJIOB K PEIICHUIO 33a71a4 IPUKIIaTHOTO XapaKTepa.

0,5

Bcero

4.4. HauMeHoOBaHHE TEM MPAKTUYCCKHUX 3aHﬂTI/II7[, HUX COAEpPKAaHUE U 00beM B

qacax

Ne pazpena
JUCHUTTHHBI

HaumeHoBaHHe MpAaKTHYEeCKHX PadoT

Tpynoemko
cTh (4ac)

1

1. HecobcTBennsie nHTErpaisl 1 poxa (onpeaeneHne, mpocTenme
cBoiictBa). Teopemsl cpaBHeHUs. [ToHsATHE O HECOOCTBEHHBIX
unterpanax II pona.

0,5

1.0npeneneHHble HHTETPAIBI IO Mepe. JIBOWHOM HHTETpa
(ompenenenue u cBoiicTBa). CBeleHNE NTBOWHOTO HHTETpaIa K
MOBTOPHOMY. 3aMeHa ITePEeMEHHBIX 0] 3HAKOM JIBOMHOTO MHTETpaa.
IIpumeHeHys IBOMHOTO HHTETpana.

2.TpoiiHo¥ nHTerpan (onpeaeneHue u cBoiicrsa). CBeneHne TpOHHOTO
UHTEerpana K HOBTOPHOMY. 3aMeHa IEPEMEHHBIX B TPOHHOM UHTErpae.
[IpuMeHeHHs: TPOHHOTO MHTETpAJIa K PEIICHUIO 3aa4 PHUKJIIaTHOTO
Xapakrepa.

0,5




3.KpuBonunetinsie uaTerpains I u Il poga (onpenenenus, TeopeMsl
CYILIECTBOBaHMs, BbIYUCIEHUE). [IpuMeHEHUs KPUBOJMHEHHBIX
HMHTETPAJIOB K PELICHUIO 33/1a4 MPAKTUKHU.

3. 3 1. duddeperumansusie ypapaernus 1 mopsaka. 3agaga Komm. Teopemsr 1
CYIIECTBOBAHUS U €IMHCTBEHHOCTH peleHus 3agauu Komm.

2. luddpepenumnanbuble ypaBHeHHs | opsiaka, HHTETpUpyEMBbIE B
KBaJparypax.

JuddepeHnnansHple ypaBHEHHS BBICIIETO TOPsIKA, TOMYCKAIOMUe
TIOHIKESHUS TTOPSIIIKA.

3.JIuHe#HO 3aBUCHMEIC U INHEWHO HE3aBUCUMEBIE CHCTEMBI () YHKITHIA.
Omnpenenurens Bporckoro. TeopeMsl 0 CTPYKType pelIeHnit
OTHOPOJHOTO M HeogHOpoaHOoTo nuddepernnansHoro ypasHenuit (n O
2).

4.JluneiiHble OMHOPOAHBIC M HEOXHOPOAHBIE MU (hepeHInaTbHbIC
ypaBHeHHs. MeToIbI pelieHus: Ditepa, Bapualuy IpOU3BOIbHbIX
MOCTOSIHHBIX.

5.CucreMbl OOBIKHOBEHHBIX TU(depeHIHaNbHbIX ypaBHEHNH (OCHOBHBIE
MOHATHUS ¥ HEKOTOPBIE METOBI PELICHHS).

4, 4 1. Inddepeninmanbable YpaBHEHUS B YACTHBIX IPOM3BOAHBIX (OCHOBHBIE 1
noHsTus). [I[pMeHeHue K peleHnIo 3a/1a4 MaTeMaTHYeCKOH (DH3UKH.

5. 5 1.YucnoBsle psiibl C MOJIOKUTEIBHBIMU WwieHaMu. HeoOxomumoe 0,5
YCIIOBHE CXOJIUMOCTH psiia. JlocTaTouHbIe yCIOBUS CXOJUMOCTH
(Teopems cpaBHeHHMs, Mpu3Haky Jamambepa u Komm).
2.3nakouepenyromuecs psiasl. [lpuzHak Jleiioana. YncmoBsie psaabl ¢
MPOU3BOJILHBIMU WIEHAMH. AOCOIIOTHO M YCIOBHO CXOMSIINECS PSIBIL.
Teopema 06 aGCOMIOTHON CXOAUMOCTH Psijia.

3.OyHKINOHAIIBHBIE TIOCIIEIOBATENLHOCTH U (PYHKIIMOHAIBHBIE PSIJIbI.
CxoxuMocTh B ToUKe U Ha MHOKecTBe. O0acTh cxoqumoctH. [loHsTHe
PaBHOMEPHOH CXOANMOCTH (PYHKIIMOHAIBHOTO psina. CBOWCTBA paBHO
CXOJISIIIUXCS PSIIIOB.

4.CreneHsble psanbl. Paguyc, MHTEpBaI CXOIUMOCTH CTENIEHHOTO Psijia.
HeoOxoxnumoe 1 10CTaTOYHOE YCIOBHE Pa3IoKUMOCTH (DYHKIUI B
CTENIEHHOM pALL.

Paznoxenne snemeHTapHBIX QyHKIHI B psin Tetnopa.

0. 6 1.Psaasr @ypre. Pasnoxkenne ¢pynkuuit B psg @ypoe. Pasnoxenue 0,5
(hyHKIMH 0 KOCHHYycaM | 1o cuHycaM. KommiekcHas ¢popma psaa
Dypse.

2.CxoauMocTh TpuroHomerpuueckoro psga Oypee. Ilpumenenune Teopun
PSIOB K PEIIEHUIO 3a/1a4 IPUKIIAJHOTO XapaKTepa.

Bcero 4

5. OueHoyHble MaTepHaJbl /sl TEKYLIEro KOHTPOJS YCHEeBAeMOCTH M IPOMEKYTOYHOI
aTTecTalyy M0 AMCUMILINHE

JI1s1 KOHTPOJIS Pe3yJIbTaTOB OCBOEHUS JUCIUIIINHBI TPOBOIATCS
KOHTPOJIbHbIE pa0oThI:

1. "WUnrerpanst"

2. "JInddepeHnmanbHbie ypaBHEHUS" — 3aIIUTH THIIOBBIX PAacUETOB:

1. Muddepenunanbubie ypaBHeHus 2. YnucinoBele M QYHKIIMOHAIBHBIE PSJIBI — 3aUET C OLIEHKOM.

[IpumMedanue: oLleHOUYHBIE MaTepHaibl (THUIOBbIE BAPHAHTBHI TECTOB, KOHTPOJBHBIX pabOT U Ap.)
MIPUBEJCHBI B IPHJIOKEHUH K paboueil mporpaMmme JUCHUTUINHBL.



HpOMe)KYTO‘-IHa}I aTTecranuAa 110 uToraM OCBOCHUA NUCLHHUIIIMHBI — 3a4Y€CT C OHCHKOﬁ.

6. YueOHoO-MeTOAMYecKOe U HH(POPMAIIMOHHOE 00ecniedeHHe TUCIUTIMHBI:

a) OCHOBHAasI JIUTepaTrypa:

1. banabaesa, H. II. Matemarnueckuii aHanu3. @yHKIMM MHOTMX MEPEMEHHBIX [DIEKTPOHHBIN
pecypce] : yaebnoe nmocodbue / H. I1. bamabaeBa, E. A. DHOOM. — DJIEKTPOH. TEKCTOBBIC JTaHHBIE. —
Camapa : [ToBommKCKHiA rOCy1apCTBEHHBIN YHUBEPCUTET TeIEKOMMYHHUKaUK 1 nuHopmaTuku, 2015. —

119 c. — 2227-8397. — Pexxum noctyna: http://www.iprbookshop.ru/71852.html

2. PoroBa, H. B. Maremaruueckuii ananus. Yacts 2. HTErpasibHOe ucuucieHue [DIeKTPOHHBIN

pecypc] : yae6Hoe mocodue / H. B. Poroma, JI. A. ComnoBseBa, O. B. CrapoxuioBa. — DIEKTPOH.
TekcToBbIe NaHHble. — Camapa : [T0BOIDKCKHI TOCYIapCTBEHHBIN YHHBEPCUTET TEIICKOMMYHHUKAIIUN U
nH(POPMATUKH, 2017. — 225 C. — 2227-8397. — Pexum JIO0CTyTA:

http://www.iprbookshop.ru/75384.html

0) 10MOJIHUTEJIbHAS JINTepaTypa:

1. 3agaun u ynpakHeHHsI 10 MaTEMAaTUIECKOMY aHaNu3y U auddepeHnnanbHbIM ypaBHEHUAM

[DnexkTpoHHBI pecypce] : yuebnoe mocobue / B. B. Brnacos, C. 1. Mutpoxun, A. B. Ilpomkuna [u
ap.]. — DIekTpoH. TeKcToBble naaHHble. — MockBa, CapatoB : WHTepHer-YHuBepcurer
Nudopmannonnsix Texnonoruiit (MHTYUT), By3osckoe o6pazoBanue, 2020. — 376 ¢. — 978-5-4487-
0077-4. — Pexxum pocryma: http://www.iprbookshop.ru/67393.html

B) epeYeHb pecypcoB HH(OPMAIMOHHO-KOMMYHUKAIHMOHHOW ceTn UHTEpHET

1. DnexkrpoHHO-OUONIHMOTEUHAs cucremMa I[PRbooks http://istu.ru/material/elektronno-
bibliotechnayasistema-iprbooks.

2. DnexTpoHHbIH KaTanor HaydHo# onbmmnotexu Mok TY nmenn M. T. Kanamankosa Web UPBUC
http://94.181.117.43/cgibin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21D
BN=IBIS.

Haunonanenas snexrponnas oubnuorexa — http://H30.pd.

Muposas uudposas oudmroreka — http://www.wdl.org/ru/.

MexnyHapoIHbIi HHAEKC HayuHoro uTupoBanus Web of Science — http://webofscience.com.
Hayunas anexkrponnas oudnnoreka eLIBRARY.RU — https://elibrary.ru/defaultx.asp.
CnpaBouHo-npaBoBas cucrema Koncynbrantllnroc http://www.consultant.ru/

No ok~ w

r) JIMIEH3HOHHOE M CBOOOAHO pacnpocTpaHseMoe NPOrpaMMHoe odecredeHue:

1 LibreOffice (cBoboano pacmnpocrpansemoe [10)

2  Doctor Web (numenszunonnoe [10)

J) METOAMYECKHe YKA3AHUSA:

1 WunauBuayanbHbIE 3aJaHUS 10 BBICIICH MateMaTtuke: yueb. mocodue. B 4 4. U.2. KommiekcHbie
yucina. HeompenenenHele M omnpenenacHHble HHTErpanbl. DYHKIMM HECKOJIBKUX IEPEMEHHBIX.
OO6bikHOBeHHbIE TuddepeHnnanbable ypaBHeHnus / A. I1. PaOymxko [u ap.] ; mox obmr. pea. A. II.
Psa6ymixo. — 6-e u3a. — Musck : Boimr. mk., 2014. — 396 c. : uin.

2 OdopmieHre KOHTPOJBHBIX padoT, pedeparoB, KypcOBBIX pabOT M TPOEKTOB, OTYETOB IIO
NPAKTUKE, BBIMYCKHBIX KBAJU(HUKAIMOHHBIX paboT: MeToauuyeckue YykaszaHusi/cocT.. A.1O.
Vpazb6axtuna, P.M. bakupo, B.A. CmupHoB — Bortkunck: Wzn. BO UxITY wumenn M.T.
Kanamnaunkosa,2018-25¢.-

Pexxumpnoctyma:http://vfistu.ru/images/files/Docs/metodichka po oformleiu v3.pdf

3 YueOGHO-MeTOIMYeCKOe MOCOOHe MO OpPraHU3alMM CaMOCTOSATENBbHOM paboThl 00ydYarONIMXCS:
Uil oOydaromuxcss 1o HampasieHuto moaroToBkud 15.03.05 — KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
o0ecreyeHrne MalMHOCTPOUTENIBHBIX TPon3BoACTB/ cocT.: P.M. bakupos, E.B. UymakoBa. — BoTkuHck:


http://www.iprbookshop.ru/71852.html
http://www.iprbookshop.ru/71852.html
http://www.iprbookshop.ru/75384.html
http://www.iprbookshop.ru/75384.html
http://www.iprbookshop.ru/67393.html
http://www.iprbookshop.ru/67393.html
https://elibrary.ru/defaultx.asp
https://elibrary.ru/defaultx.asp
https://elibrary.ru/defaultx.asp
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/
http://www.consultant.ru/

HU31I. B® NxI'TY HMEHHU M.T. Kanamnaunkosa,2019—15c.-
Pexxumnoctyma:http://vfistu.ru/images/files/Docs/metorg po sam_rabote.pdf

3 MarepuajibHO-TeXHHYECKOe o0ecneyeHne TUCHUIIUHBI:

1. JlexunoHHBIE 3aHATUS.

VY4yeOHble ayAUTOPUM sl JIEKLMOHHBIX 3aHATHH YKOMIUIEKTOBaHbI MeOENbI0 M TEXHUYECKHUMHU
CpeAcTBaMU O0YYEHHs, CIYKAIUMHU JUIs IPeCTaBIeHus yueOHoi nHpopManuy 60IbIION ayAUTOPHUH.

2. IlpakTuueckue 3aHATHUS.

VY4eOHble ayJUTOPUN JUIs IPAKTUUECKUX 3aHATUH YKOMIUIEKTOBAHbI CIIELIUATU3UPOBAHHON MEOEIBI0
Y TEXHUUYECKUMH CPEJICTBAMU O0yUCHHUS.

3. CamocrosiTenbHas padora.

ITomernieHus 171t caMOCTOSITENbHON pabOThl OCHALLIEHBI KOMIIBIOTEPHOW TEXHUKON C BO3MOKHOCTBIO
MOJKIIIOUEHUs! K ceTu «MHTepHEeT» U JOCTYNOM K 3JEKTPOHHON MH(POPMALMOHHO-00pa30BaTeIbHON
cpeae BO ®I'BOY BO «MxkI'TY umenu M.T. KanamnukoBay:

- TIOMEUICHWS JJII CaMOCTOSATEIbHOW paboTel oOywarommxcs (aymNe 224, ampec: 427430,
VY amyprckas PecniyOnuka, r. Borkunck, yi. ILU. IllyBanosa, 1. 1).

[Tpu HEoOXoaMMOCTH paboyvas mporpaMmma AUCHUIUIAHBI (MOJIYJIs1) MOXKET OBITh aJlalTHPOBAHA IS
oOecriedeHrs: 00pa30BaTEIBHOIO IMPOIECCa MHBAIUAOB U JIUI] C OTPAaHMYCHHBIMH BO3MOXHOCTSIMU
3JI0POBBSI, B TOM YHCJIE JUTSI O0OYUEHUS C TPUMEHEHHEM JUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTUH.
Hns storo TpeOyercst 3asBIE€HUE CTyJeHTa (ero 3aKOHHOIO MpEACTaBUTENs) M 3aKIIOUeHHE
TcUxoJioroMeiuko-menarorndeckor komuccun (IIMIIK).



Mpuaoxenue

MHNHOBPHAYKHN POCCHUA
BotkuHckuii puman
®enepabHOTO roCyAapCTBEHHOTO OIOIKETHOIO 00pa30BaTENILHOTO
YUPEXKIEHUS BBICILIET0 00Pa30BaHMs
«>xeBCcKMi rOCy1apCTBEHHBIN TEXHUYECKANW YHUBEpCUTET UMEeHH M. T.

Kanamrankosay
(B® ©I'bBOY BO «MIxI'TY umenun M.T. KananmHukoBay)

OueHovynbIe
CpeacTBa 1o
JTUCHUILINHE

HHuTerpansl u I[I/Id)d)eDCHHHEUIBHBIe YPaBHCHUA

HauMMCHOBAHHC — ITOJTHOCTBIO

Hanpasienue 09.03.01 MudopmaTrka 1 BEIYUCTUTEIbHAS] TEXHUKA

npoduss ABTOMaTU3UPOBAHHBIE CUCTEMbI 00paOOTKH UHPOPMALIMK U YIIPaBICHUS

ypOBeHb 00pa3oBaHus: OakagaBpuat

dbopma oOyueHus:  3a04Has

061_1_[2[51 TPYAOCMKOCTb JUCHUIIJIMHBI COCTABJIACT: 3 3a4eTHEIC CANHUIIbI



1. OueHouHble CpeAcTBa
OnenuBanue (HOpMHUPOBAHHS KOMIIETEHIIMA MPOU3BOJUTCS HA OCHOBE pE3YyJIbTaTOB OOy4YeHUS,
MPUBEJICHHBIX B M. 2 pabdoueit mporpammbl 1 DOC. CBs3b pa3zieioB KOMIIETCHINN, HHINKATOPOB U
dbopM KOHTpOJIS (TEKYIIEr0 M MPOMEXKYTOYHOTO) yKa3zaHbl B Tabmuie 4.2 paboueidl mporpammbl
JTUCIUIUIAHBI.
O1eHOYHBIE CPENICTBA COOTHECEHBI C Pe3yJibTaTaMu O0yUYeHUS MO AUCHUILTUHE U UHIUKATOpaMHU
JOCTUKEHHS] KOMIIETEHIIUH, PEACTaBIECHbI HUXKE.

®opMBbI TeKYyLIEro u

Ne Koabl koMnereHuuu u Pe3yabTaT 00y4eHust
NPOMEKYTOYHOI0
n/m HHIUKATOPOB (3HaHUSA, YMEHUs U HABbIKUL)
KOHTPOJIs
1 OIIK-1. CnocoGeH npuMeHsTh SHaHus: Tunoson pacuer
€CTECTBCHHOHAYYHBIC U - 3HATH OCHOBEI KonTponpHas padbora

OOLIEMHKEHEPHBIE 3HAHMS, METOIpl | MATCMATHICCKOTO AHATH3A.

MaTEMAaTHYECKOT0 aHaJIu3a U

- Hcnonp3oBarts METOAbI U
MOJICIIUPOBAHUS, TEOPETUUECKOTO U CPE/ICTBA MATEMATHYECKOTO
SKCHEPUMEHTAILHOTO HCCIICIOBAHUS | apanmsa 1 pelIeHHS pasIHIHbIX
B MPOECCUOHAITBHON JIEATETLHOCTH: | 3a/a4 NPHUKJIAIHOTO XapaKTepa; -
OIIK-1.1.3HaTBh: OCHOBEI Hcrnonb30BaTh METO/BI
MaTeMaTI/IKI/I, (bI/I3I/IKH, MAaTEMaTUYCCKOI0 aHajin3a 1npu

o W3yYEHUH JUCUUTINH
BBIUNCIUTCIIbHOU TCXHUKU U MaTeMATHYECKOTO,

qeT HKOM
VYMenus: 3auer ¢ ouenko

Hporpammuposanust OIIK- €CTECTBEHHOHAYYHOTO U
1.2.YMeTh: pemars CTaHAapTHHIE pohecCHOHANBHOTO UK,
po(heCCHOHAIBHBIE 3a1a4H C Hasbixu:

IPUMEHEHUEM E€CTECTBEHHOHAYUYHBIX | ~ Briazers nasbikamu

9 HCIIOJIB30BaAHUA MATEMATHYCCKOT'O
1 OOIIEUH)KEHEPHBIX 3HAHUH,
armapara JJist MOACJIIMPOBAHUA U

METOJIOB MATEMATHYECKOTO AHAIM3A U | 1icc e 1oBaHHS TeXHUIECKIX
MOJICTTUPOBAHUSI. 3ajau.
OIIK-1.3.Bnagers: HaBBIKAMHA
TEOPETUIECKOTO U
IKCIIEPUMEHTAILHOTO UCCIICIOBAHUS
00BbeKTOB MpodhecCuoHaTBHOM
JIEATENIbHOCTH

Onucanue 21emenmos 0is oyeHuearu: (ﬁOpMUpOBClHHﬂ Komnemem;uzl

Haumenosanue: KOHTPOJIbHAsA padoTa
Ilpeocmaenenue 6 @OC: HaOoOp BapUAHTOB 3aJaHUN
Bapuanmut 3a0anuii:



Konrpoasnaa padora Ne 1
"HuTerpaasr”
Baprmant Ne 1.
1) HecnegoBaTs Ha CXOTHMOCTE HeCOOCTECHHEIE HHTETPAMEL
+m .\

[ xe™ dx:

0

+o dx

P
0 (X" +x+1)
} dx

)] %‘I(K - 1}1 |



2) BeramcaATe HHTETpan ﬂ.f{x.y}ci:ztp_. eciH obmacts D orpasaaena mapmavm: f{x. V) =xlny,

0=x=4l=y=e
3) PaccTagRTE Npeleikl HHTETPHPOBAHET H_[f[x_. ¥. 2 hdxdyedz mo obmacta T: obmacts T orpasmaesa
T

mapamrenemanegoM 0 S x=a0=y=sb0=:z=c.

Koutpoasuas pabora Ne 2
" InddepernnaTbHBIE YpaBHeHAS '
BapmansT Ne 1.
1. Hafite obmee pemerme TV
(x? + v )dx + xy“dy =0
2. Pemmrs 3agaay Komm:
¥ =2y, Ml)=-1 yii)=-1
3. Hafite comee pemenne V-
x(y* = Ddx + (3x* = Dydy =0
4. HaiAtn cbmee pemenne [V
zy'+y —sin2x = 0,
5. Hafite cbmee pemenne V-
¥ =2y"+y=0.
Kpumepuu oueHxu:
IIpueeneHE B pazgene 2

HaumveHnosanue: JAINATA THOCEOTD pacqdeTa
ITpedcmasnenne ¢ @OC: HADOP BAPHAHTOR 3ATaAHHH
Bapuarnmsl 2adanuii:
Tunosoii pacger Ne 1
«Indrepenunaibable YpaBHEeHHTH
BapaanTt Ne 1
1. MeTtomoM H30KIHE MOCTPOHTE HHTETPATEHEIE EPHERIE YPAEHSHE
x'=x—1.
2. HafiTe Taxyr EpHEYIO, Dpoxogamyto gepes Touxy (0.2), arots yraoso# kosddemmesT
EacaTelEHOH B MI0O0H ee TOUKe PABHANCA OPJHEATE 3TOH TOUEH, VESIHIEHHOH B TPH pasa.
3 Ilpomsrrerpaposats ypaesesne (t'x° —1h'+ 26" = 0.

4. Pemmre sagagy Koms, BEACHHATE BEONpPOC O €IHHCTECHHEOCTH PEIIEHAd, HAHTH MAKCHMATBHEL
HHTEPEAT CYIIECTEOBAHEA JTOr0 PelleHHd H NO0CTPOHTE rpadmx: x' + xcost =sinfcost, r{[}} =1.
5. OnpenensTs 00MIACTH, B EOTOPEIX YPABHEHHE ABIASTCA YPABHEHHEM B IOIHEX JE(depeRmHATAX,

HAHTH 70 0OIHE HETErpAT H 0CcoDEle pelleHHA.

X glpo Y g
[ ||I:—}': }i {2 _J_,:
6. [IporETeTpHpOEATE YPABHEHAS, HAHTH OCODEIS PeIISHHA.

1- Cyk+xt(y—xky=0.
Hafira Bce oco0kE pelIeHHs H MAKCHMATEHES 00/IACTH eIHHCTEEHHOCTH VPABHEHHA X = 3\||'1'_: .Ha
UepTeEe IPECTHIHTEIEED H300PA3HTE rpad HEH PeIIeHIH.
8. IlpoRHTEeTpHPOEATE YPAEHEHAE X = I::r' —1)e* . BatacHHATS BOMPOC O CYIIECTEOBAHHH OCODEIX
pPeIIeHHH.
9. ITpmyvenas pasnHTHEIE METOJEL, HAHTH 00IMHe H ocoOe pelleHRA YPABHSHHH IepBOTO MOPATEA.
OnpeaenaTs 00JACTH CYIIECTEOBAHAA H eJHHCTESHHOCTH pelIeHHA 3agaTn Komm:

a) a"{x’2 +e¥ ) =—2x"; B)x=(0'+2x); B) ' (x—tx')=1x";



-

x -1 5
rjx'=——:; alt+x/x" =1
) 2x(t+1) )

10.  PemmTe sagaay Koms, BEIACHATE BOMPOC O &IHHCTECHHOCTH PeIIeHHA, HAHTH MAKCHMATBHEI
HHTEPEAT CYIMECTEOBAHAA ITONC PelleHHA H NOCTPOHTE TPadHE:
x* =(x+1fx", x{0)=0. x(0)=1.
11. PenmTs ypaEHeHHS:
Ay Y 2T+ 2y v+ =0; 8) V" +2y -3y =—de" + 314+ 2;
B)y"+9y =2sin3t+e¥; r)2t+1)y" +40" -4y =0.

11.  Pemmrs 3agasy Koms:
¥ =3y’ = 39‘*’ —. y(0)=4m4. y'(0)=3Bma-1).
+&
13, Hafte cbmee pemeHHe THEeHHOR CHCTEMEI
W= 2x— v,
Pe=dx+4y

Tunosoii pacaer Ne 1
«Uncaossie H PYHKIHOHATBHBIE PAIBLY
BapaarTt Ne 1

3agauqa 1. Hafite cyrody paga

- 6
1.1. -
; 9n° +12n—35

3agaua 1. Hafite cynuay paza.

= 4—5n

21 Y

=n(n-1)(n-2)
ia.:l;aqa 3. HecnenoraTs Ha cCXOJAMOCTE PAT.

31')—
Tin-1

ia.:l;aqa 4. HecnenoraTs Ha cCXOJAMOCTE PAT.
1

4.1.?%(i) |
w13 \n+l

3agaga 5. HeonegoeaTe Ha CXOOHMOCTE PAT.

~ 1
5.1. .
;ﬁ']ﬂ2 (3n+1)

3agaua 6. Hafire obmacts cxomaMocTH ¢ VEETHOHATEHOTO PAA.

= (=1

6.1. ]I_]ﬁ .

(X4 7

3agaga 7. HafiTe obmacTs cxogpMocTH QVHEDHOHATEHOTO PATA.
n

71, Z?r sin(x+7n).
Tl

3agauqa 8. Hafite obmacts cxogpmocTH QVHEDHOHATEHOTO PATA.



8.1, Elﬁ:uﬂx—i -e“”_f'x_"": .

Ml
3agaga 9. [na gassor0 (YEEIHOHATEHOTO PAJA NOCTPORTE MAKOPHPYIOIIHHA PA] H JOEASATEH
PABHOMEPHYE CXOJHMOCTD Ha VEASAHHOM OTpPeske.

‘;i \1".1'+ 1cosnx
i 13|I|ﬁ‘i+1 1

3agaua 10. Paznozmrs dymrareeo & pag Tefnopa mo cremeHaM X .

g
20-x—-x"

0.1. [0, 2].

10.1.

Kpumepuu oyenku:
IIpuBenensl B pazaeine 2

Haumenosanue: nudpdepeHinpoBaHHbBINA 3a4€T
IIpeocmasnenue ¢ @OC: iepevyeHb BOIPOCOB

Ilepeuensv eonpocoe ona npoeedenus ougghepenyuposannozo 3auema:

TEMA 1. HecoOcTBeHHbIE HHTEIPAJIbL.
1. HecoOcTBeHHBIE HHTETPAJIBI IEPBOTO U BTOPOTO poja (0).

2. CaolicTBa HECOOCTBEHHBIX HHTETPAIIOB (b, 1).

3. ®opmyna Hetorona- JleliOHuIa 1 opMyiia MHTETPUPOBAHUS 110 YACTSM JUJIST HECOOCTBEHHBIX
WHTETPAJIOB.

4. Tlpu3Haky CXOIUMOCTH (PaCXOJUMOCTH) HECOOCTBEHHBIX HHTETPAIOB (D).

5. Teopema o 3amMeHe IepeMEeHHOI B HecOOCTBEeHHOM UHTerpaie ().

6. CxoauMocTh HECOOCTBEHHBIX MHTErpasioB B oouiem Buje. Kpurtepuit Komm (¢). A6comoTHas
CXOJIMMOCTh HECOOCTBEHHBIX MHTErpaioB. Teopema 00 abcomoTHOM cxoaumocTu. [Ipusnak Jupuxie
(®).

TEMA 2. KpaTHble HHTErpaJjbl.
durypa - Mepa - UHTErpai o gurype.

Onpenenenue uHTErpana no gurype.

CaoiicTBa onpeeneHHoro HHTerpaia mno gurype (3.).

Teopemsl CyleCTBOBaHMSI OIIPEIETIEHHOr0 nHTerpana no gurype (¢.).

Pemrenue 3a1a4 NpuKIaHOTO XapakTepa ¢ MOMOLIbIO ONPEeICHHOI0 MHTETpajia 1o Gpurype
JBotinbie unterpans (1.-5.).

BerauciieHye TBOWHBIX HHTETPAJIOB B IEKAPTOBBIX KOOPAMHATAX.

i I A A o

3ameHa IEpPEMEHHBIX B IBOMHBIX MHTErpajiax. JJBOWHON MHTErpaj B NOJISIPHBIX KOOpAUHATAX.
9. Tpoiinoii uaterpan (1.-5.). 10. 3amMeHa nepeMEeHHBIX B TPOHHOM HHTErpase. TpoitHol nHTerpa
B IMUIMHAPUYECKUX U CPEpUIECKUX KOOPIAMHATAX.
11. Cgenenue TpOHHOIO MHTErpasia K HOBTOPHOMY.
12. KpuBonuneiinsie naTerpans [ poxa (1.-5.).
13. BeruucieHre KpUBOJIMHEWHBIX HHTETpaJIoB I poja.
14. Tlonsarue o kpuBONMMHEHHBIX HHTErpanax I poxa.



TEMA 3. O0bikHOBeHHbIE 1HdepeHumnaibHble ypaBHeHUs1. CHCTeMbl 00bIKHOBEHHBIX
aupdepeHINATbHBIX YPABHEHUIA.
1. duddepennmansabie ypaBHEHUS (OCHOBHBIC TIOHSTHS).

2. Jluddepennuanpabie ypaBHeHHS MepBoro mnopsnaka (dhopmsl 3anucu auddepeHnaIbHbIX
ypaBHEHUH U (HOpMBI 3amucu pemeHnil 1uddepeHuanbHbIX YpaBHEHHI; 0011iee U YaCTHOE pelieHue
(G QepeHINaTbHOTO YpaBHEHHUS).

3. 3anmava Komm nns nuddepenimanbHOro ypaBHeHuUs iepBoro nopsiaka. Teopema Ko,

4. JuddepeHnuanbuble ypaBHEHUS IEPBOTO IMOPsJIKa, HHTETPUpPyEeMble B KBajparypax (c
pa3eNAIOIUMUACA TIEPEMEHHBIMHU, MOJIOKUTEIBHO OJHOPOAHBIE, B MOJHBIX auddepeHnmnanax,
nuHelHbie U bepHym).

5. MuddepeHunansHbie ypaBHEHHsI BBICIIETO MOpsaka (n>2). luddepeHnmansHbie ypaBHEHMS N-
ro MOpsAJKa, JOMYCKAIOIINe MOHMKEHNE TOPSIKA.

6. Jluneitnple muddepeHnaIbHble YpaBHEHUS N-TO MOpsaka (OCHOBHBIC TOHATHS). 3ajgava
Komm. Teopema Komm. CBoiicTBa pemienust TnHEHHBIX AU depeHnnanbHbIX YpaBHEHUI.

7. JlunHeiHO 3aBUCHMBIE U JIMHEWHO He3aBUCUMBIE peleHus. Onpeaenutens Bporckoro.

OynnamenrtanpHas cucrema pemenuit (O.C.P.).

8. Teopembl 0 cTpyKType OOIIeTro pemeHus: TuHeHHoro nudQepeHmaibHOr0 YpaBHEHUS N-TO
nopsaka (0JHOPOJIHOTO, HEOAHOPOHOTO).

9. Meron Bapranuy MPOU3BOJIBHBIX TTOCTOSHHBIX.

10. Jluneiinbie nuddepeHuanbHbIe YPaBHEHHS N-TO MOPSIKA ¢ MMOCTOSHHBIME K03 puimmenraMmu
(omHOponHbie). Xapakrepuctuueckoe ypaBHenue. [locrpoenne @.C.P.

11. Heomuoponauble nuHelHbIe audQepeHInaTbHbIe YPaBHEHUS N-TO MOPSIKA C TOCTOSTHHBIMU
kod(urmeHTamu.

12. Cucrembl 0OBIKHOBEHHBIX T PepeHIInaNbHbIX YpaBHEHUH (OCHOBHBIC TIOHATHUSA).

13. HekoTopsie METOBI PELIEHUsI CUCTEM OOBIKHOBEHHBIX AU(epeHIInanbHbIX YpaBHEHUH.

TEMA 4. JnddepeHnnajbHble YPABHCHUS B YACTHBIX NPOWU3BOAHBIX W YPABHCHHSHA
MaTeMaTH4eckou GU3HKH.
1. IudpdepennmanbHble ypaBHEHUS B YACTHBIX IPOU3BOIHBIX (OCHOBHBIE MOHATHSA). [Ipumenenune

K pElIeHUIO0 3a/1a4 MaTeMaTU4eCKOn (PU3UKH.

TEMA 5. ITocjie1oBaTe JbHOCTH H PSJIbI.
1. YucnoBas mocienoBaTeNbHOCTh W YHCIOBOM psanx (0.). CxomuMocTh (pacXxogHMMOCTh)
yucioBoro psga. Cymma psija.

2. CxoguMocTh (pacxoIMMOCTh) YHCIOBOTO psifla, WIEHBI KOTOPOTO SIBISIOTCS WICHAMHU
reOMETPHUECKON MPOTrpeccuu.
3. HeoOxomuMerii mpu3HaKk cxoquMocT psiaa (¢.,n).
CaoiicTBa cxosmuxcs panos (¢.,n).
Teopemsl cpaBHenus (¢.,n1).
[Tpuznax lanam6Gepa (.,n).
[Tpusnaku Komm (cTrenenHoi, unrerpanbbiii) (¢.,1). O600meEnHbIi psaa dupuxie.
3unakouepenyromuiics psia (0.). [Ipusznak Jleiouuna (¢.,n).
9. 3naxomepemenHsiii psan (0.). Kpurepuit Komu (¢.). Teopema 06 aOCONMIOTHONM CXOIMMOCTH
3HaKomepeMeHHOTO psiaa (¢.,1). AGCOIIOTHO U HEAOCOIIOTHO CXOISIINECS 3HAKOTIEPEMEHHBIE PSIIbI.
10. Ocratok yncnoBoro psaa. Teopembl 00 ocTaTKax YMUCIOBBIX PAAOB, ((.).
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11. dynxkumnoHanbHbIN psag. O6JaCTh CXOAMMOCTH (YHKIIMOHAIBHOTO psifa.
12. PaBHoMepHO cxomsmuiics GyHKIUOHATBHBIN psf (0.). CBOWCTBa PaBHOMEPHO CXOJSIIUXCS

psinos (¢.)



13. Teopema BeiiepmTpacca o paBH. cxoi, GyHKIHOHATIBHOTO psina (¢.) Makopupyromuii psi.

14. Crenennotii psg (0.). Teopema Abens (d.,n).

15. Panmuyc 1 MHTEpBa CXOIUMOCTh CTEIEHHOTO PAa.

16. Teopema 0 paBHOMEPHON CXOUMOCTH CTEIICHHOTO Psijia.

17. Psan Teitnopa. Teopemsl 0 paznoxennu ¢pyHkuuu B psag Teitnopa(unu B psig MakiopeHa).

18. Pasnoxenue GyHKIMI ex, sin(x), cos(x), In(1+x) u (1+x)no crenensm x.

19. IIpumeHenne Teopuu psAAOB (BBIUUCICHUE 3HAYCHUH (PYHKIIUHM U ONpPEAEIEHHOTO WHTErpaia,
pemenne audQepeHnrnanbHbIX YpaBHEHUH, BEIYUCIICHUE MTPEICIIOB YUCIOBBIX MOCIEI0BATEILHOCTEMH,
HaXO0JXK/IEHHE CYMMBI PsIIIa).

TEMA 6. 'apMoHH4YeCcKHii aHAJIN3.

1. Pang u wmuorowien ®Dypwre. OpTOrOHAIBHBIE TPUTOHOMETPUYECKHE CHUCTEMBI (DYHKITHIL.
Haxoxaenue ko3 puuueHToB TPUrOHOMETPUUECKOTO PsAa.

2. Pa3noxeHue 4eTHBIX M HEUETHBIX QyHKIHIA B psin Dypre.

3. OcHoBHas Teopema o cxoaumocTu psana Oypoe ().

4. VYcnoBus paBHOMepHOH cxomumocTd psaa Pypwe (¢). CBsI3b MeX1y CTENEHbIO INIAJAKOCTH
(GYHKIUU ¥ CKOPOCTBIO CXOAMMOCTH TPUTOHOMETPUIECKOTO PsiIa.

Kpumepuu ouyenku: llpuBenensl B pazaene 2

2. Kputepnu u mKajabl OeHUBAHUSA
JUis KOHTPOJIBHBIX MEpONPUATHI (TEKYIIEro KOHTPOJS) YCTaHABIMBAETCS MHUHUMAIBHOE MU
MaKCHMaJIbHOE KOJMYECTBO OalJIoOB B COOTBETCTBUM ¢ Tabnuueld. KoHTponbHOE MeporpusTue
CUMTAETCs MPOUJICHHBIM YCIIEIIHO NP YCIOBUM Habopa KonyecTBa 0aioB He HUKE MUHUMAJIBHOTO.
PesynapTar 00yueHUs Mo NUCLUUIUIMHE CUUTAETCSI JOCTUTHYTHIM MPH YCHEHIIHOM MPOXOKICHUU
00y4aroIuMcs BCEX KOHTPOJIbHBIX MEPONIPUATUI, OTHOCALINXCSA K JAHHOMY pe3yJbTaTy 00yUYeHHUsI.

Konuuecmeo 6annoes
Pa3zoenvt oucyuniunwt Dopma KOHMPONA -

min max
Hecob6cTBennbie KontponbHas padota 7,5 15
WHTETPATBI
KpatHsle nnTerpans KonTtponbHas pabora 7,5 15
OOBIKHOBEHHEIE KonTponbHas pabota 10 20
nuddepeHnranbHbIe Tunosoii pacuer
ypaBHeHUA. CUCTEMBI
nudepeHITaTbHBIX
YpaBHEHU.
Huddepennnanpabie KonTtponsHas pabora 10 20
YpPaBHEHHUA B YACTHBIX | THUMOBOI pacdet
MIPOU3BOIHBIX U
YpaBHCHHS
MaTeMaTH4IeCKOM
buzuku
ITocnemoBaTens,HOCTH Tunosoii pacuer 7,5 15
U PSLIBI




I'apmonnueckuii Tunosoi pacyer 7,5 15
aHaIN3

IIpn oneHUBaHUM pE3yJIbTATOB OOY4YEHMs] IO JUCLUIUIMHE B XOJ€ TEKYLIEro KOHTPOJIs
YCIIEBAEMOCTH  MCIIOJIB3YIOTCSl  CIEIyIolUe KpUTepuu. MUHMMaIbHOE KOJMYECTBO OayuIoB
BBICTABJIIETCS 00yUaroLEeMycsl IIPU BBIITOJIHEHNHU BCEX MTOKA3aTENeH, JOMYyCKAIOTCS HECYIIECTBEHHbIE
HETOYHOCTH B U3JI0KEHUHU U OPOPMIICHUH MaTepHaa.

Haumenosanue,

Tlokazamenu evicmagienus MUHUMAILHOZ0 KOJIUYECMEA 0ANN06
obo3nauenue

3amaHus BBIMOJIHEHBI O0Jiee YeM HarooBUHY. [IpucyTCTBYIOT cepbE3HbIe
oumOku. [IporeMoHCTpUPOBaH yIOBIETBOPUTEIBHBIN YPOBEHD BIIAICHHS
MaTepUaJIOM.

Tunosoii pacuer | IIposBIEHBI HU3KHE CIOCOOHOCTH IPUMEHATH 3HAHUS M YMEHHS K BBIIOJTHECHHIO
KOHKPETHBIX 3aJJaHuH.

Ha 3amuTe TMnoBoro pacuera JaHbl IpaBUIIbHbIE OTBETHI HE MeHee ueM Ha 50%
3aJJaHHBIX BOIIPOCOB

KonTponbHas [IpoaeMOHCTpUpPOBaH YAOBICTBOPUTENbHBIN yPOBEHb BIAJCHUS MaTEPUAIOM.
pabora [IpaBunbsHO peuieno He meHee 50% 3ananuit

[TpomMexyTodHast aTTeCTamus 10 JUCIUTUTHHE TPOBOAUTCS B (popMe 3aueTa ¢ OIeHKOM.
HtoroBas oreHka mo JUCHUIUIMHE MOXET ObITh BBICTABJICHA HAa OCHOBE PE3yJIbTAaTOB TEKYIIETO
KOHTPOJISI C UCIIOJIb30BAHUEM CIIEAYIOLIEH IIKaJIbI:

Ouyenka Haoépano 6annoe
«OTIUYHOY 90-100
«XOPOIIIOY 75-89

«YZAOBIIETBOPUTEIBHO» 60-74
«HEYJIOBJICTBOPUTEIIHHOY <60

buner x 3aueTy ¢ OLEHKON BKIIIOYAET 3 TEOPETHMYECKHUX BOMpPOCAa M 5 MPAKTUYECKUX 3aJaHUN
(3amau).

[TpomerxyTouHas arTecTanus NpOBOJUTCS B GOopMe MUCBMEHHOM paboTHI.

Bpewms Ha noarotosky: 90 MUHYT.

[Ipu oueHMBaHMU Pe3yNbTaTOB OOYyUEHHUS MO AMCLUMILIMHE B XOJI€ MPOMEXKYTOUHOM arTecTaluu
HCIOJIB3YIOTCS CIIEAYIOIINE KPUTEPHUH U IIKaJIa OLIEHKH:

Ouenka Kpumepuu oyenku

OO6yuaromuiics mokasajl BCECTOPOHHEE, CUCTEMaTHUeCKOe U TIy0oKoe
3HaHHUe y4eOHOTo MaTepuana, MpeayCMOTPEHHOTO IPOrpaMMOid, yMeHHe
YBEPEHHO MPUMEHSATH Ha UX MPAKTUKE MPU PELICHUH 3a/1a4 (BBIIIOJHEHUN
«OTIIUYHO» 3aJ]aHUi ), CIOCOOHOCTH MOJIHO, TPABUIIBHO M apTyMEHTHPOBAHO
0TBEYaTh Ha BOIPOCHI U JieNIaTh HE0OX0MbIe BBIBOIbI. CBOOOTHO
UCIIOJIB3YET OCHOBHYIO JIUTEPATYPY U 3HAKOM C JOIOJIHUTEIBHOU
JUTEPATYPOU, PEKOMEHIOBAHHON ITPOrpaMMOi




«XOpOouIo»

OOyuaromuiics Moka3an IOJIHOE 3HAHHWE TEOPETUYECKOro Marepuala,
BIIaJICHUE OCHOBHOW JIUTEPATYPOH, PEKOMEHIOBAHHOM B IIpOrpamme,
YMEHHME CaMOCTOSTENbHO pelaTh 3a7aud  (BBIIOJHATH 3aJlaHus),
CIIOCOOHOCTh ApryMEHTHPOBAHO OTBEYaTh Ha BOIPOCHI U JieNaTh
HE0OXOUMBIE BBIBO/IbI, IOIYCKAET €IMHUYHBIC OLINOKHU, UCIIPABIIIEMbIE
nocie 3aMmedaHus npernonaBatens. CHoco0eH K CaMOCTOSTEIbHOMY
MOTIOJTHCHUIO YW OOHOBIICHUIO 3HAHUU B XOJ€ JaJbHEUIIEH ydeOHOU
paboThl U PO eCCHOHATIBHOM 1eATEILHOCTH

«YAOBJICTBOPUTECIBHOY

OO0yuaromuiics JeMOHCTPUPYET HENOJIHOE WK (PparMEeHTapHOE 3HAHUE
OCHOBHOI'0 Y4eOHOI0 MaTepHaia, JOIyCKaeT CyIleCTBEHHbIE OINOKY B
€ro U3JI0’)KEHUH, UCTIBITHIBAET 3aTPYAHEHUS U JOIYCKaeT OIIMUOKU IpU
BBINOJIHEHUU 3aJJaHUH (pEeIIeHUH 3a/1a4), BHIIOJIHSET 3aaHue pU
IOJICKa3Ke MPEeroiaBaTess, 3aTpyAHseTcs: B OPMYJINPOBKE BBIBOJIOB.
Brnaneer 3HaHueM OCHOBHBIX pa3/iesioB, HEOOXOAUMBIX JUIsl JaJlbHEHIIEro
00y4yeHHMsI, 3HAKOM C OCHOBHOM U JOIOJIHUTEIBHON JIUTEPATypOH,
PEKOMEHIOBAaHHOM ITPOrpaMMOin

«HEYHOOBJICTBOPUTCIIBHO»

OOyuJatrouiics mpyu OTBETE IEMOHCTPUPYET CYLIECTBEHHBIC TIPOOEITHI B
3HAaHUSIX OCHOBHOTO Y4€OHOI'0 MaTrepuaia, J0MycKaeT rpyobie OmmOKy B
(bopMyTHPOBaHNU OCHOBHBIX TIOHSTHIA U TIPH PEIICHUH THUIIOBBIX 33124
(IpM BBITIOJIHEHUH TUIIOBBIX 33JJaHUM), HE CIIOCOOEH OTBETUTH HA
HaBOJAIIIKE BOIIPOCH! IpenojaBaress. OueHka cTaBUTCs 00ydaronmmces,
KOTOpbIE HE MOT'YT NIPOJOKUTH O0YYEHUE UIIH NIPUCTYIUTh K
npodecCHOHATIBHOMN 1eATEIbHOCTH 110 OKOHYaHUH 00pa30BaTEIbHOIO
yupexaeHus 6e3 JOMOJHUTEIbHBIX 3aHATHH 110 paccMaTpUBaEeMOMR
JUCLUIUINHE




		2026-06-19T09:53:03+0400
	Давыдов Иван Александрович
	Подпись документа




