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1. IIEJIN ¥ 3BAJJAYM OCBOEHUS JUCHUILINHBI (MOY.JIS)

1.1 eassMu ocBOeHHMS AMCUMILIMHBI (Moay.Js) «VHTerpaiabHble YpaBHEHUS U BEKTOPHBIN
aHAJIN3» SBJSICTCA U3YYEHHUE OJHOPOJHBIX U HEOJHOPOAHBIX JMHEHHBIX MHTETrPAJIbHBIX YPAaBHEHUH U
X CBOWCTB, HA OCHOBE KOTOPBIX CO3JAIOTCS MaTeMaTHYeCKHEe MOJeNu (PHU3MUECKUX SBICHUH U
3aKOHOB B JIMHEHMHOM MpUONMKEHMH; H3y4eHHE TOHATHS (YHKIMOHAla M €ro CBOMWCTB,
MPEJCTABISAIONINX cO00I MaTeMaTHYECKYIO OCHOBY (DyH/IaMEHTaIbHBIX (PU3NUECKUX 3aKOHOB.

1.2 3agauyu ocBOeHMS M CUUILIUHBI (MOTYJIfA):
- pa3BUTHE JIOTHYECKOTO U AITOPUTMHUYECKOTO MBIIIJICHUS,
- OBJIaJICHUE OCHOBHBIMHU METOJIAMHU UCCJICIOBAHUS U PEIICHUS MaTEMAaTUUECKUX 3a/1a4,
- BbIpabOTKa YMEHHUS CaMOCTOATEIBLHO pACHIUPITh MaTeMaTHYeCKUE 3HAHUA U  IPOBOIUTH
MMOCTAaHOBKYM MaTEMaTUYECKUM aHAJIN3 MPUKIIAJIHBIX 3a/1a4,
- U3y4YeHUE HEOOXOIUMBIX I 3TOTO0 OCHOB TEOPHUH HMHTETPAIBHBIX YpPAaBHEHUH M BapHAIMOHHOTO
HMCUYHCIICHHUS.

2. MECTO JUCIHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OIIOII
2.1. YueOHas aucuumnjiuHa (MoayJib) «VIHTerpanabHble ypaBHEHUS M BEKTOPHBIM aHAIN3»
OTHOCHTCS K 00s13aTesbHOM (0a30B0i) YyacTH 1 ocBanBaeTCs B 4 cemectpe.

2.2. las u3y4veHUs AAHHOH y4eOHOW NMCUHMIUVIMHBI (MOAYJisI) HEOOXOAMMBI Cieaylolue
3HAHMS, YMEHUS] M HABBIKHM, (popMHpYyeMble NPEAIICCTBYIOIIMMH Y4eOHbIMH JAUCHUIIMHAMUA
(MoayasimMm):

- MaTeMaTUYEeCKU aHaIu3

3HaHMs: aNreOphl, AHATUTHICCKON T€OMETPUN U MATEMAaTHICCKOTO aHAIM3a.
VYMeHHUs: BBIYUCIATH IPOU3BOHBIE M UHTETPAJIbL.
HaBbIku: moCcTpoCHHE TPEXMEPHBIX hUryp.

2.3. Mocaenyomue yyedHble TUCHUIIUHBI (MOAYJIH) U (MJIH) NPAKTHKH, IJIs1 KOTOPBIX
HE00X0UMBbI 3HAHMS, YMEHHUS U HABBIKH, (hopMupyemMble TaHHON y4eOHOH AUCHUIIMHON
(MoayJiem):

- DJIEKTPUYECTBO U MAarHETU3M;
- KBaHTOBAsI TEOPUSL.

3. TIJAHMUPYEMBIE PE3VYJIIBTATBI OBYYEHUSA 110 JUCHUIIJIMHE
MOAYJIO)

[Ipouiecc OCBOEHHUS IUCUUIUIMHBI (MOJyJsl) HampaBieH Ha (OpMHpPOBAHHE 3IIEMEHTOB
cnenyomen(nx) kommnereHiuu(uit) B coorBerctBuu ¢ @I'OC BO u OIIOII BO mo ganHOMY
HaIpaBJIEHUIO MOJATOTOBKH / CTICIIHAIBHOCTH:

npodeccuoHaTbHON(BIX)

* JIK-2. CriocoOHOCTh TPOBOAWTH MAaTEMAaTHUECKOE MOJCIHPOBAHUE MPOIECCOB M OOBEKTOB Ha
0a3e CTaHJapTHHIX MAKETOB aBTOMATU3UPOBAHHOTO TPOCKTHUPOBAHUS U UCCIIEAOBAHUI;
Taoauna 1 - lekomno3uuus pe3yjabTaToB 00y4eHMsl

Kox [Tnanupyemble pe3ynbTaThl O0y4eHUS 1O UCITUTUIHHE
(Momymi0)
1 HaMMEHOBaHHE KOMIIETEHIIUN
3HaTh YMmeTh Bnaners

[IK-2. Cnoco6nocts npoBoauth | [IK-2.1 3HaThH [IK-2.2 ymets [1IK-2.6 Bnanets
MaTeMaTHYECKOe METOJIbl PACUETHO- | UCIIOJb30BaTh criocobamu
MO/JIEJIMPOBAHHUE TTPOIECCOB U TEOPETUYECKOTO KJIAaCCUYECKHE CO3JIaHMS MOJICICH
00BEKTOB Ha 0a3e CTaHIAPTHBIX | UCCIIEAOBAHUS YHUCJICHHBIC METOABI | JJIS ONMCAHUS U
MMaKeTOB aBTOMATU3UPOBAHHOTO | (pU3MUECKUX JUUIS peIIeHUd 3a/1a4 | MPOTHO3UPOBAHUSA
MPOEKTUPOBAHUS U MPOLIECCOB, Pa3IMYHBIX
HUCCIIETOBaHUNI CO3JIaHuA SIBJICHUH,




porpaMM pacyera
KOJTMYECTBEHHBIX
XapaKTePUCTHK Ha
9BM

OCYHICCTBIICHUA
HUX Ka4€CTBCHHOI'O
n
KOJINYCCTBCHHOI'O
aHaJIn3a

4. CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHbBI (MOAYJIS)

O0beM AUCHUIUTHHBI (MOIYIIS) COCTABIIsACT 2 3aUeTHbIe eIMHUIIBI, /2 aKaIeMUYECKHUX Yaca, B
TOM 4ncie 54 Jaca, BbIIEJICHHBIX HA KOHTAKTHYIO paboTy 00y4aromuxcs ¢ MperoaaBaTesieM (U3 HuX
18 vaca — neknuu, 36 yaca — MpakTUUECKUE, CEMUHAPCKUE 3aHATHSA U 18 yaca — Ha CaMOCTOSATEIbHYIO

paboty oOydJaromuxcs.
Tab6uaunna 2 - CTpyKTypa u cojepKaHue JUCHHILVIMHBI (MOLYJIs1)
KonTakTHas
CamocTosT. dopma TEKyIIEero
o, pabora (B yacax)
& pabota KOHTPOJIS YCIIEBAeMOCTH,
Pa3nen, TeMa IMCHUAIIIMHBI 3 o
S (dhopMa IPOMEKYTOUHOM
(Mozys) 5
@) aTTecTaluu
1 P | JIP | KP CP [no cemecmpam]
P |. UHaTerpajbHbl
azoen erpaJ e 4 10 18 10
YPaBHeHHUA
Pemrenue HeogHOPOAHOTO 4 6 10 ompoc, MpOBEpKa
ypaBHeHus Opearoiabma. JIOMAITHETO 3aJaHHUs
Vpasuenue Bonbreppa 4 4 8 KonTposbnas Ne 1
Pazoen |1. Ba
IPUAYUOHHOE 4 8 18 8
ucuucnenue
DyHKIIUOHAT, SKCTPEMYMBI.
3ajaya ¢ 3aKperIeHHbIMU
KOHIIaMH. 3a/1a4a ¢ 4 8 18 KontponsHast Ne 2
MOJBU>KHOM TPaHUILIEN.
Hrorosas arrecranus 3a4er
UTOI'O 18 36 18

Ipumeuanue: J1 — nexuus; [13 — npaktudeckoe 3ansatue, cemunap; JIP — maboparopnas padota;
KP — xypcoBas pabora; CP — camocrosiTenbHas padoTa.

Tabuauua 3 - Marpuna cooTHeCeHUs Pa3iesioB, TeM Y4eOHO! JUCHUIIMHBI (MO1YJIs1)
U (popMHUpPYEMBIX KOMIIETCHIIHI

Komnerenmuu
Paznensr
TéIMBI ’ Kox-50 Koggiiilao
4acoB IK - 2
JMCIUTUTAHBI (MOYJIS) KOMIICTEHITH
i
Pazoen |. UnTerpanbHbie ypaBHEHHUs 38 + 1
Pa3zoen ||. Bapuayuonnoe ucuucnenue 34 + 1
Hroro 72




Kparkoe conepxxanmne Kaxmaoi TeMbl IUCHUILIAHBI (MOYJIs).
Pa3nean 1. Bapuayuonnoe ucuucnenue

[Tpumepsl 3amay, NMPUBOASIIMX K TOCTAaHOBKE BapHALMOHHBIX MpobieM. DyHKIMOHATBHBIC
npoctpaHcTBa. Ilonstue ¢ynkuumonana. HempepbiBHOCTh (yHKUIMOHANA. JIMHEWHBIH (yHKIMOHAI.
Hubdepennmpyemoctp dyHkuuonana. llepBas Bapuanus ¢yHkinuonana. CuIbHBIM M Ci1aObIid
skcTpemMyM. HeoOxoaumoe ycioBue skctpemyma ¢yHkuuoHana. OCHOBHAs JieMMa BapUaIllMOHHOTO
ncuucnenus. Jlemma [roOya-PeliMona. BapumamumonHas 3amaya ¢ 3aKpeIUICHHBIMH T'PaHHUIIAMHU.
VYpaBHenue Oiinepa. Perymspubie skcrpemanu. Ciayyau NOHM)KEHMs MOpsAJIKA ypaBHEHHUs Oiliepa.
OO6001enus mnpocTeliei 3ajayd BapHALlMOHHOTO WMCYUCICHUA: (DYHKIHMOHAIBI OT HECKOJBKHX
¢byHKuMH, (YHKIMOHAIBI C MPOU3BOJHBIMHU BBICHIETO MOPSAIKA, (YHKIIMOHAIBI OT (DYHKIMA MHOTHX
MEepEeMEHHBIX. 3aJjaua ¢ MOABMKHBIMU TPaHUIIAMU. Y CJIOBHS TpaHCBEpCAIbHOCTH. 3asava Jlarpamxa.
HeoOxoauMbie ycloBHsL AKCTpEMyMa MpH HAJIMYUU TOJOHOMHBIX M HETOJOHOMHBIX CBSI3CH.
W3onepumerpuueckast 3aaaya. Ksagpatuunsiii ¢yHkuuonan. Bropas Bapuauus (yHKUHMOHANA.
Heo6xoauMeie yciaoBusi ciaboro M CHJIBHOTO 3KcTpemyMma: ycioBue Jlexxannapa, ycinoBue Skoow,
ycioBue Beliepmrpacca. Ilone »skcrpemaneit. JloctaTodHble YCIOBUS CHIBHOTO M CJIabOTO
skcTpemyMa. [ToHsATHE O MPSMBIX METOJJaX BapUAMOHHOTO UcUnCiIeHusl. KOoHeuHO-pa3HOCTHBINA METO/
Ditnepa. Meron Putna.

Pa3nen 2. Humezpanvnoie ypasnenus

Knaccugukanuss ITUHEWHBIX HMHTETpATbHBIX ypaBHeHWd. [Ipumepsr ¢Qusmueckux 3amad,
IPUBOASIIMX K HHTErpalbHbIM YypaBHEeHUsM. JluHeilHble omepatoppl B OECKOHEUHOMEPHOM
€BKJIMJIOBOM  IIPOCTPAHCTBE. BriosiHe HempepblBHBIM — omeparop. Teopema  CyIIEeCTBOBAHMSA
COOCTBEHHOTO0 3HAU€HUs M COOCTBEHHOIO BEKTOpa Yy CHMMETPHUYHOIO BIIOJHE HENPEPHIBHOTO
CaMOCOMIPSDKEHHOTO  oreparopa. IlocTpoeHne mocnenoBaTeIbHOCTH COOCTBEHHBIX 3HAYCHUH U
COOCTBEHHBIX BEKTOPOB BIIOJHE HENPEPHIBHOIO CaMOCOIpPsHDKEHHOro onepaTtopa. OJHOpOAHOE
ypaBHeHue ®penrosnbma BTOporo poaa. CymiecTBoBaHHWE COOCTBEHHBIX 3HAYEHUNW W COOCTBEHHBIX
(GyHKUMH y MHTErpajbHOrO oOIlepaTropa ¢ CUMMETPUUHBIM sApoM. Beipoknennsle sapa. Teopema
I'unsbepra-llmunra. HeomHopomuoe ypaBHeHue @pearonbpMa BTOpPOro poja. IlpuHIMI CKaThIx
oroOpaxkeHuil. YpaBuenue ®dpenronsma ¢ "mMansiM A". YpaBHeHue ®PpeArosbma ¢ BbIPOKIECHHBIM U
HEBBIPOXKJIEHHBIM A1poM. Teopemsl OpenroneMma. Ypasaenue Boapreppa. MeTon nmocienoBaTesbHbIX
npubmmkeHuid. [loHsATHE O KOPPEKTHO M HEKOPPEKTHO IIOCTABIEHHBIX 3ajadyax. YpaBHEHHE
@penrosbMa NEPBOro poAa Kak IMPUMEpP HEKOPPEKTHO IIOCTaBIEHHOM 3amadu. Meron TuxoHosa
peryispusaluy pelieHus: ypaBHeHus @PpearosbpMa nepBoro poaa. UuciaeHHblE METOABI PEIIEHUs
MHTETPaJIbHBIX YPABHEHUM.

5. METOANYECKHUE YKA3AHUSA 11O IPEITIOJABAHUIO
N OCBOEHHIO JUCIAIIJIMHBI (MOAYJISA)
5.1. Yka3anus 1Jis1 npenogaBareJsieil 10 OPraHU3aluM U MPOBeJeHUI0 Y4eOHbIX 3aHATHI 10
AUCHMILINHE (MOIYJIIO)

[Ipu npoBeneHNM JTEKIIUOHHBIX U MPAKTUYECKUX 3aHATUH NpeaycMaTpUBaeTcs UCIOIb30BaHUE
MH(QOPMAIIMOHHBIX TEXHOJIOTHH, BKIFOYArOIIMX makeTsl nporpamm MathCadl4. JlanHbeie mporpamMel,
B YaCTHOCTH, UCTIOJIb3YIOTCS JUIsl WIUTFOCTPALlMU KOHMYECKUX CEUEeHUM, MeTOola CEYeHU I Npu U3ydeHHUH
pa3NUYHbIX (PUTYP B IPOCTPAHCTBE.

MeTtoauyeckue ykazaHus AJisl IpenojgaBaresieil 0 0CBOEHUIO TMCIUIIIHHBI

Hcxons u3 nenu M 3aja4 AUCHUIUTMHBI He0OX0AMMO c(OPMHUPOBATh y CTYJEHTOB FOTOBHOCTbH K
M3YYEHHIO MaTeMaTMYeCKHUX ITUCIUIUIMH B By3€, KOTOpas BKJIIOYAeT MOTHMBAIIMOHHO-LIEHHOCTHBIH
(yueOHast MOTHBAIUS, OCO3HAHUE HEOOXOMMOCTH U IIEHHOCTH MaTeMaTUYeCKUX 3HAaHUN 111 Oynymeit
npodeccnoHaNbHON eATEeIbHOCTH), COAepKATeNbHbIM (MaTeMaTHUYeCKHe 3HaHUS MIKOJBLHOTO Kypca
MaTeMaTHKH, HEOOXOIUMBIE ISl U3YUYEHHUs] MaTeMaTHUECKUX JUCIMILINH B BY3€), HHCTPYMEHTAIbHBIN
(MaTeMaTH4yecKue METObl PEIICHUs] TUIOBBIX 33/a4 MIKOJBHOTO Kypca MaTeMaTHUKH) U JTUYHOCTHBIN
(crtocOOHOCTh K KOMMYHHMKAIIMM B COBMECTHOM Y4eOHO-TIO3HABATEIbHOM NEATETLHOCTH, YIOPCTBO U
CIOCOOHOCTH K TBOPYECTBY MPHU PEILICHUU MaTeMaTUYECKUX 3a/1a4y) KOMIIOHEHTHI. B cBsi3U ¢ 3TUM:



l.I/IsyquHe AUCHUIINIMHBL NPCABAPACT BXOJHOC TCCTHUPOBAHUC MO MATCMATUYCCKOMY aHaAJIU3y,

LECJIBIO KOTOPOTO ABJACTCA BBIABJICHHUC HAYaJIbHOTO YPOBHSA I'OTOBHOCTU K U3YYCHHIO I[ElHHOfI
JUCHHUIIIINHBI U HaubOoee <<HpO6J'IeMHBIX» TEM.

2.Benymas poib OTBOJUTCS MIPAKTUUECKUM 3aHATHAM (2 yaca MOApAJ €XKEeHEIeIbHO), Ha KOTOPhIX

CIIEyeT WCIOJIb30BaTh WHTEPAKTHUBHBIC METOIbI OOy4YeHHs: paboTa B MalbIX TpYIINaXx,
«paBHBIC 00YYAIOT PAaBHBIX», KMO3TOBOU IITYPM», BUKTOPHHBI, KBECTHI U JIP.

[IpuMeHATh PEUTHHTOBYIO CHUCTEMY OIleHWBaHMs. Ilociie KakaolW KOHTPOJIBHOM paboThI
JIOBOJUTH JI0 CBE/ICHUS CTYJCHTOB UX TEKYIIHI pEHTHHT.

3aBepIiaeTcsi U3y4eHHE JMCLUUILIMHBI UTOTOBBIM KOMIIBIOTEPHBIM TECTHPOBAHUEM, KOTOPOE
MO3BOJISIET MPOBECTU aHAJIU3 JIOCTUTHYTOTO CTYACHTAaMU YPOBHS TOTOBHOCTH K HM3YUECHHIO
MaTEeMaTHYECKUX JUCHUIUIMH B By3€ U B CPAaBHEHUU C Pe3yJIbTaTaMH BXOJHOTO TECTUPOBAHUS
caenarb BbIBOJ 00 3 (PpeKTUBHOCTH O0YUICHUSI.

5.2. Yka3zaHus 1Jis1 00y4arommXxcs M0 OCBOCHUIO M CUMILTUHBI (MO1YJIIO)
JI1s1 ocBOEHUS TUCIUILIMHBI «BEKTOPHBIN U TEH30PHBIM aHAIH3)» 00yJaromeMycs HEOOXO0IUMO:

1. VYpensate ocoboe BHUMaHUE paboTe Ha MPAKTHYECKHUX 3aHATHSIX: Y4aCTBOBATH B JUCKYCCHUSX,
paboTe B MajbIX TIpymmax, JOOPOCOBECTHO BBINOJIHATH MpeliaraéMble IpernoaaBaTeieM
YIPaXHEHHS U KEHUCHI, MPOSIBIATH TBOPYECTBO U MHUIIUATUBY.

2. BBINONHATH AOMAIIHIO paboTy mo OO0OOLIeHMI0O MaTepuaja KakKJOW H3Yy4eHHOH TEeMBI,
COCTaBJISISi CXEMbl M MEHTAJIbHBIE KapThl C TIOMOINBIO HMHIWBUIYaJTbHO pa3paboTaHHBIX
CPEICTB KOJAUPOBAHUS UH(OPMALUH.

3. BommonmHATE caMoOCTOSTENBbHYIO pabOTy MO JWCHMILIMHE, KOTOpas 3akKiovyaercs B
BBIMOJHEHUH JJOMAIIHUX 3aaHuil B PaGoueit Terpaau.

Tabauua 4 - Coaep:xkaHue cCaMOCTOATEIbHON PadoThl 00YYAOIIUXCS
Bormpocsl, BEIHOCHMBIE Koiu-BO
dopma paboTsI
Ha CaMOCTOSTENbHOE U3YUCHUE 4acoB
Paszoen |. UuTerpajbHblie 10 YTeHHE yueOHO JTUTEepaTyphl
ypaBHEHHA
Paszoen ||. Bapuayuonnoe 18 YTeHue yueOHOM! JINTepaTypbl
ucuucienue
Wtorosas arrectanus

5.3. Buasl u ¢popMbI NHCBMEHHBIX PA00T, NPEAYCMOTPEHHBIX IPH OCBOCHHH AUCHHUILIMHBI,
BBINOJIHSIEMbIe 00y4al0IMMHCH CAMOCTOSATEIbHO.

NunuBuayanbHble (TUIIOBBIE) pabOTHI

6. OBPA3OBATEJIBHBIE U UTHOOPMALIMOHHBIE TEXHOJIOT'U

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

HHTCPAKTUBHBIC JICKIWH, I'PYIIIOBBIC TUCKYCCHUHN

aHaJInu3 CI/ITyaI_[I/Iﬁ 1 UMUTAIlMOHHBIX MOJIEIICH, paBHLIﬁ o6yqaeT paBHOTO

IMPOCKTHBIC CEMUHAPEI

Tadmuuma S5 — OOpa3oBare/ibHbIe TEXHOJIOIMH, MCIOJIb3yeMble INPH Ppealu3aluu y4eOHbIX

3aHATUH

Ne HNuTepakTHBHBIC (GOPMBI

Onucanmne




1 Jleknmst — BU3yasnu3amusi.

JlaHHBIA BHUJ JIEKIUH SIBJISETCS PE3YyJIbTaTOM HOBOI'O HCIONb30BaHUS
NIpUHIMIA HarasaHoCTH. [1oroToBKa JaHHOM JIEKIMHK TIperojaBaTesieM
COCTOMT B TOM, 4YTOOBI HM3MEHHTb, IIEPEKOHCTPYUPOBATH Y4EOHYIO
nH(OpMAaLHIO 10 TeME JIEKIIMOHHOTO 3aHATUS B BU3YaJbHYIO (opMy Ist
MIPEACTABICHNUS CTyICHTaM Yepe3 TEXHUIECKUE CPEICTBA O0YICHUS HIIH
BPY4YHYIO (CXEMBI, PUCYHKH, YEPTEXXH U T.I1.). UTCHUE JCKIIUU CBOIMUTCS
K CBS3HOMY, pa3BEpHYTOMY KOMMEHTHPOBAaHHIO IIPENOaBaATEIICM
MIOJTOTOBIICHHBIX HarJIJHbIX MaTepHaoB, MOJTHOCTBIO
PaCKpBIBAIONIEMY TEMY TAHHOM JICKINH.

Ha 3T0if nexmmu HOBOe 3HAHNE BBOJUTCS Yepe3 MPOOIeMHOCTh BOIIPOCa,
3amaud WM CcUTyanud. [Ipm 3TOM mporecc MO3HAHUS CTYACHTOB B
COTPYJHMYECTBE M JHUANIOTe C IMpernojaBaTelieM MNPHOIMKACTCI K
HCCIIEeI0OBATENIbCKON NI TEbHOCTH. Copepxanue POOIEMBI
packphIBaeTCs MyTeM OpraHU3aluy MOUCKA €€ PeLICHMUS.

Jlektmst cTpouTCcs TakuM 00pa3oM, YTOOBI OOYCIIOBUTH IOSBICHUC
BOIPOCA B CO3HAHHMHU CTYJCHTA. YUCOHBIA MaTepuall MPECTABISICTCS B
¢dbopme yueOHOI mpoOmembl. OHa HMMEET JIOTHYECKYIO —(opMy
MTO3HABATENBEHON 3a/laud, OTMEYAIONIe HEKOTOPhIE IMPOTHBOPEYHUS B €€
YCIIOBHSIX W 3aBEPINAIOIICHCS BOIPOCAMH, KOTOPBIE 3TO MPOTHBOPEUHE
ob0bexTuBHpYyeT. [IpobneMHas cuTyanust BOSHUKACT ITOCIIe OOHAPYKCHHUS
MPOTHBOPEYNA B HCXOAHBIX IAHHBIX Y4eOHOH mpoOieMbl. YdeOHBIC
mpoOJIeMbl TOJDKHBI OBITh JOCTYIMHBIMH IO CBOCH TPYAHOCTH LIS
ciylaTtesuen.

Jlexnus-6ecena IpenosaraeT HETOCPEICTBEHHBIH KOHTaKT
npenofasaTens ¢ ayauropued. K yuactuio B seknum-0ecelie MOXKHO
NPUBJICYb Pa3JMYHBIMU TPUEMaMH, TaK, HalpuUMep, aKTUBH3ALUI
CTYJICHTOB BOINPOCaMH B Hauaje JICKIMU U II0 €€ XOAy, Kak YxKe
OIUCHIBAJIOCH B MNPOOJNEMHOH JIeKIMH, BOIPOCHI MOTYT, OBITH
MH(OPMALMOHHOTO U MPOOJIIEMHOTO XapaKTepa, JUIsl BHISICHEHHS MHEHUH
U YPOBHS OCBEJIOMIICHHOCTH IO PACCMAaTpUBAEMOIl TeMe, CTEIECHH UX
TOTOBHOCTH K BOCIPHATHIO MOCIEIYIOIEro MaTepuana. Bompocsl
anpecyrorcs Beell ayauropuu. CirymiaTenn OTBe4YaloT ¢ MecT. Ecmm
NpernoaBaTeNb 3aMedyaeT, YTO KTO-TO M3 00y4aeMBIX HE y4acTBYeT B
Xoze Oecelbl, TO BOIPOC MOXHO aIpECcOBATh JHYHO TOMY CITyLIATEINIo,
WJTH CIIPOCUTB €0 MHEHHE 10 00cyx1aeMoil mpodieme.

2 [IpoGnemuas nekuus

3 Jlekius-0ecena, WM «IAAIOT C
ayIUTOpUEn»

4 Pabora B ManbIx rpymmax

[MapHas u rpynmoBasi paboTa peanu3yeTcs Kak B CHCTEME ayJAUTOPHBIX
3aHATUM (IeKIMH, NPaKTHYECKHE M CEeMHHAPCKHE 3aHATHS), TaK U B
YCIOBHSAX CaMOCTOSITCIbHOW TOATOTOBKH CTYJACHTOB. JTO MOXET
NPOMCXONTh Cpa3y JKe MOC/e U3JI0KESHUSI HOBOI'O MaTepuala, B Hayale
MOCJIEIYIOIIEr0, BMECTO OIPOCa, Ha MPAKTHYCCKOM 3aHITHHU, HIIH MOXKET
OBITh YaCTHK 0000IIAIOIIEr0 HTOMOBOIO 3aHATHA.

5 TectupoBanue

KOHTPOJIb 3HAHUI C TIOMOINBIO TECTOB C OTKPBITBIMHA U 3aKPBITBIMU
BoIpocaMun JUIA TeKyH.[eﬁ u HpOMG)KyTO‘IHOﬁ aTTeCTalluu,
CaMOKOHTPOJIA. 3akIrounTeIbHas TeMa MOAYJId MOKET OBITH IIpOBCACHA
B Q)opMe TCCTUPOBAHMUS. OHa I03BOJISICT BBISBUTH HTOTOBBII YPOBCHb
NOATOTOBJICHHOCTU CTYACHTAa B 3aBUCHMMOCTH OT MOCCHICHUA HM
AyAUTOPHBIX 3aH5[TPII>1, BBITIOJIHCHUSL ~ IIPAKTHYCCKUX 3a,I[aHI/Iﬁ u
CaMOCTOSITeIILHOM pa60TLI.

6.2. UndopmanmoHHble TEXHOJOTHHI

- ucnoyib3oBaHue MHTepHera

- UCTIOJIb30BAHUE JEKTPOHHBIX YUEOHUKOB U Pa3IMUHBIX CAHTOB (HAIIpUMeEp, HJIEKTPOHHBIE
OMOIMOTEKH, KYPHAJIBI U T.J.) KAK HCTOYHUK MH(OpMaIlUn

- ICII0Jb30BaHUE BO3MOXKHOCTEN 3HeKTp0HHOﬁ IMOYTHI NPCTIOAABATCIIA

- HCIIOJIb30BAHKE CPEJCTB MpeACTaBIeHNs yueOHOM nH(OpMaLUU (3IEKTPOHHBIX YUEOHBIX
nocoOuit ¥ MPAKTUKYMOB, IPUMEHEHNE HOBBIX TEXHOJIOTUH JUIs TPOBEACHUS OYHBIX
(TpaAMLIMOHHBIX ) JEKUUH U CEMUHAPOB C UCIIOJIb30BaHUEM MPE3EHTALUHN U T.11.)




- UCTIOJIh30BAHNE HHTEPAKTUBHBIX CPEIICTB B3aUMOCHCTBUS YH4aCTHUKOB 00pa30BaTeIbHOTO
nporiecca (TEXHOJIOTUH TUCTAaHIIMOHHOTO MIIM OTKPBITOIO 00y4YeHHs B TII00aNIbHOM ceTH (BeO-
KoH(pepeHmu, Gopympl, yaeOHO-METOTUIECKUE MAaTepHAIbI U Ip.))

- UCTIOJIH30BAHNE MHTETPHPOBAHHBIX 00PA30BaTEIbHBIX CPE/, TJI€ TIIaBHOM COCTaBIISIOIIEH
ABIIAIOTCS HE TOJIBKO IIPUMEHSAEMbIE TEXHOJIOTUH, HO U COIEp KATEIbHAs 4acTh, T.€.
UH(POPMALIMOHHBIE PECYPCHI (IOCTYIT K MUPOBBIM HH(POPMALIMOHHBIM pecypcam, Ha 0a3e
KOTOPBIX CTPOUTCS Y4eOHBIN mpolecc)]

6.3. l'[epe'leHL nmporpamMmmHoOro odecrnevyeHus H HHq)OpMaIII/IOHHBIX CIIPAaBOYHBIX CUCTEM

2024-2025 yu.r.

HanmenoBanue nporpaMMHOro
obecnieyeHus

Hasznauenue

Adobe Reader

IIporpamma it pOCMOTPA 3IEKTPOHHBIX JOKYMEHTOB

MathCad 14 | CucremMa KOMIBIOTEPHOM alireOphl 3 Kilacca CUCTEM
ABTOMATH3UPOBAHHOTO NMPOSKTUPOBAHMSI, ODUCHTUPOBAHHAS HA
MOJIrOTOBKY HHTEPAKTUBHBIX JIOKYMEHTOB C BBIYHCICHUSIMU U
BU3YAJIbHBIM COIIPOBOKACHUEM
Moodle | O6pa3zoBatenbhblil moptan @I'BOY BO «AI'Y»

Mozilla FireFox

bpaysep

Microsoft Office 2013,
Microsoft Office Project 2013,
Microsoft Office Visio 2013

[Taker ouCHBIX TporpamMm

7-zip

ApxuBaTtop

Microsoft Windows 7
Professional

OrneparmonHasi cucteMa

Kaspersky Endpoint Security

CpencTBo aHTUBUPYCHOM 3allIUTHI

Vuebnuiii 200

Haumenosanue cogpemennvix npogheccuonaibHuix 6a3 OaHHbIX,
UHPOPMAYUOHHBIX CHPABOUHBIX CUCEM

2024/2025

OnekTpoHHbIi katanor Hayunoii 6ubnuoreku AI'Y Ha 6asze
MARK SQL HITO «1uadopm-cucrem».
https://library.asu.edu.ru

Cnpasounas npasosas cucrtema KoncynsrantlInroc.

CoJiepKUTCs OTPOMHBIM MacCUB CHIPaBOYHON NPpaBoBOH MH(OpMALIH,
POCCHICKOE 1 perHOHAIbHOE 3aKOHOJIATEILCTBO, CYAEOHYIO ITPAKTHKY,
(hMHAHCOBBIE U KaJPOBBIE KOHCYIBTAIINH, KOHCYIBTAINH IS OI0KETHBIX
OpraHu3aIii, KOMMEHTapUH 3aKOHOJATEIbCTBA, (OPMBI TOKYMEHTOB, TPOCKTHI
HOPMATHBHBIX NTPABOBBIX aKTOB, MEXTYHAPOHbIEC TPABOBBIEC aKTHI, IIPABOBEIC
AKTBI, TEXHMYECKHE HOPMBI H IIPABHJIA.

http://www.consultant.ru

7. ®OHJIl OHEHOYHbLIX CPEJACTB AJIAA TEKYIIETI'O KOHTPOJISAA 1N
MMPOMEXYTOYHOM ATTECTAIIIA

7.1. IlacniopT GoHAA OLIEHOYHBIX CPEACTB

[Ipy mpoBeneHWHM TEKYIIErO KOHTPOJII W TPOMEXKYTOYHOW aTTecTalliil 10 JUCIHILUINHE
(Monynto) «BekmopHblil U MeH30PHbIU aHanu3» MPOBepseTcss CPOPMHUPOBAHHOCTh y OOYUAIOIIMXCS
KOMITETCHIINH, YKa3aHHBIX B pas3fienie 3 HACTOAIIEH MporpaMMbl. ITAHOCTh (DOPMHUPOBAHUS JAHHBIX


https://library.asu.edu.ru/
http://www.consultant.ru/

KOMITETEHIIUH B Mpoliecce 0CBOEHUsI 00pa30BaTEIbHON IPOrpaMMBbl OIPEIENISIETCS MOCIEI0BATEIbHBIM
OCBOCHHUEM JUCHUIIIINH (MOI[y.]IGfI) U IPOXOXKIACHUCM IMPAKTHK, a B IIPOUCCCC OCBOCHUA NUCHUIIIINHBI
(MOzyss1) — moceaoBaTeNbHBIM IOCTH)KEHHEM PE3yJIbTaTOB OCBOCHUS COJIEPKATEIILHO CBSI3AHHBIX MEXTY
co0oi1 pa3nenos, TeM.

Tabauna 6 - CooTBeTCTBHE H3y4YaeMbIX Pa3/iesioB, Pe3yJbTATOB 00yUeHHsI H OIEHOYHBIX CPeJICTB

. Kona xonTpommpyemon HaumenoBanue
Kontponupyemslii pasznaen, Tema
KOMIETEHIINH OLICHOYHOT'O
JTUCITUATITUHBI (MOTYJIs1) o
(KomMTeTeHIIUI) CpeacTBa
KonrponsHas pabora
Pazoen |. UnTerpajibHble ypaBHeHHs K2 Konnoksuym
Tect
KounTponbhas pabora
Paszoen ||. Bapuayuonnoe ucuucnenue K2 KomnokBuym
Tect

7.2. OnucaHue nokasaresjiei u KPUTEPUEB OLICHUBAHUSA KOMHeTeHHI/Iﬁ, OITMCAHHUEC HIKAJI
OI¢CHUBaAHUA

Tabauua 7 - [loka3arejin olleHUBAHNUS Pe3yJIbTATOB 00y4eHUs B BU/Ie 3HAHUI

Hlkana Kpurepuu onennBanus
OLICHUBAaHUA
JIEMOHCTPUpPYET TIIyOOKOe 3HAHWE TEOPETHYECKOr0 MaTepHuana, YMEHHe
5 000CHOBAHHO M3JIaraTh CBOU MBICIIU 110 00CYKJa€MbIM BOIIPOCAM, CIIOCOOHOCTH
«OTITMYHO» IOJIHO, TIPaBWJIBHO M apryMEHTHPOBAHHO OTBEYATh HA BONPOCHI, HNPUBOIMTH
IIPUMEPBHI
4 JIEMOHCTPUPYET 3HAHHE TEOPETHUECKOr0 MaTepuana, €ro I0CIeI0BATEIbHOE

HN3JI0KCHUC, CIIOCOOHOCTH NpUBOAUTL IIPUMCPBI, JAOIIYCKACT CAWHHUYHBIC
OIHI/I6KI/I, HCITPABJISICMBIC ITOCJIC 3aMCYAHUS IPCIIOaBaTCIIA

3 ACMOHCTPUPYCT HCIIOJIHOC, Q)parMeHTapHoe 3HAaHHUC TCOPECTUYCCKOT'O
Martcpualia, Tp€6YIOHI€€ HaBOOAIIUX BOIIPOCOB TIIp€rioAaBaTeiid, AOOITYCKACT

«XOopouio»

«YIOBJIETBOPUT
CIILHON CYIIECTBEHHbIE OIIMOKM B €ro H3JI0KEHHM, 3aTPyAHSETCs B NPUBEACHUU
IpUMEPOB U (POPMYITHPOBKE BHIBOJIOB
2 JIEMOHCTPHUPYET CYLIECTBEHHbIE TPOOEbl B 3HAHUM TEOPETUYECKOT0 MaTepHara,
«HEYOBJETBOP | HE CHOCOOEH €ro W3JI0KUTh W OTBETUTh Ha HaBOJSIINE BOIPOCHI
UTEIILHO» IIPENOAABATENIsl, HE MOXKET IIPUBECTH IIPUMEPHI

Tabauna 8 - [loka3aTe/u olleHUBAHUS Pe3YJIbTATOB 00yUYeHHsI B BH/le YMEHHUI M BJIaIeHHil

[Ixana Kpurepun onieHnBanus
OLICHUBAHHUS
JEMOHCTPUPYET CIIOCOOHOCTh NMPUMEHATh 3HAHME TEOPETUYECKOro MaTepuaia
5 IIPU  BBINIOJHEHUU 33JaHHM, IIOCJIEIOBATEIbHO M IPAaBWJIBHO BBIIOJHAET
«OTJIMYHO» | 33/1aHUs, yMeeT OOOCHOBAHHO M3JIaraTh CBOM MBICIU M JI€JIaTh HEOOXOIMMBbIE
BBIBOJIbI

JI€MOHCTPUPYET CIOCOOHOCTh NMPUMEHATh 3HAHHE TEOPETUYECKOro MaTepuaia
IpU BBIOJHEHUU 3a/laHUM, TOCJIEI0BAaTeIbHO U MPABUIBHO BBIOIHSIET

«xoplcl)mo» 3a/laHusl, yMeeT OOOCHOBAaHHO M3JIaraThb CBOM MBICIH M JieJaThb HEOOXOJHMBbIe
BBIBOJIbI, JONYCKAaeT €JAMHUYHbIC OIIMOKH, HCHpaBISEMble IOCIE 3aMeYaHus
npernojaBaTesns

3 AEMOHCTPUPYET OT/CIbHbIE, HECHCTEMATH3HPOBAHHBIE HABBIKH, HCIBITBIBACT
«yI0BIETBOH 3aTpy/[HEHUs] M JOMYCKAaeT OLIMOKH TNpH BBINOJHEHUM 3aJaHHUH, BBITOIHAET

TelBHON 3aJlaHue 110 TMOJACKAa3Ke MpernojaBarens, 3aTpynHsercs B (QOpMYIUPOBKe

BBIBOJIOB
2 He c1oco0eH MPaBUIIbHO BBIMTOJIHUTH 3aJJaHHe

«HCYHOOBJICTBO




| purensHO» |

7.3. KoHTpoabHbIE 321aHUsI U HHBbIE MAaTePHAJIbI, He00XOTUMBIE [IJIsl OIIeHKH Pe3yJIbTaToOB
00yuyeHus 0 TUCHUILINHE (MOIYJIIO)

IIpumepHbIe BAPHAHTHI KOHTPOJIbHOM PadoThI
Pasznen «MHTerpasibHbie ypaBHEHHUD

1
1. IToka3ats, yTo GyHKIUS @ (X)= ——3 SABISLETCS PELICHUEM UHTETPAIBHOTO ypaBHEHHS
1+ x%)2
B = f— d
osbTepa @ (X)= Lt o _£1+ = o(X) dx.
2. Pemuth ypaBHEeHHE CBEJICHUEM €ro0 K quddepeHIraibHOMy ypaBHEHHEO

X

g()=x [ Lo (ax

X

"o (x)dx

X
e
3. C moOMOIIBIO PE30JIbBEHTHI PEIINThH YpaBHEHHE ((X)=€*+ I
0

Pazgen «BapuannonHoe ucUMcIeHHE»
1. HaiiTu Touku 3kcTpeMyMa (pyHKIHUU TPEX MePEeMEHHBIX

a) u=3x"+y +z°+6xy —2z+1
0) U=x"+y +2°+2x+4y-612
2. UccnenoBath GYHKIUIO IBYX EPEMEHHBIX Ha KCTPEMYMBI
2= ydx -2y —x+1ay
Z= x3+8y3—6xy+5
4. Haiity sxctpemam pyrkmuonana J[y]=(12xy-(y)?)dx; y=(-1)=1 y(0)=0.

Ilepeyenb BONPOCOB U 3aJaHHH,
BbBIHOCHMMBIX HA 9K3aMeH

1. Tpemen BekTOpHOM (YHKIMH CKAISIPHOTO MEPEMEHHOrO, (OPMAIbHBIE CBOMCTBA.
HenpepbIBHOCTh BEKTOPHOM (PYHKIIMH CKaJISIPHOTO IEPEMEHHOTO.

2. Tlpou3BojHass BEKTOPHOW (YHKIMH CKalSpPHOTO MEPEMEHHOTO, BBIPAKEHHE B
koopauHaTax. CBoiCTBa IPOU3BOIHOM.

3. Tomorpad. I'eoMeTpHYecKHii CMBICH IIPOU3BOIHON BEKTOPHOM (YHKIHMH CKAJIAPHOTO
MIEPEMEHHOTO.

4. Tlonstue TNaAKOW peryaspHoi KpuBoW. Jlnmuua ayrm KpuBod. JlnmHa ayru  Kak
HaTypalbHbI mapameTp. IlpomsBojgHas BekTOpHOM (YHKUIMH 1O HATypalbHOMY
napamerpy.

5. BekropHas QyHKIHS JBYX CKAISPHBIX apryMeHTOB. UacTHBIE MPOM3BOAHBIE. 110BEPXHOCTH
1 QopMbI ee 3aaHusl. DieMeHThl AU epeHnanbHON reOMETPUH MTOBEPXHOCTU: HOPMAaIU



U KacaTelbHble K moBepxHocTH. [lepBas kBazpartuuHas (opMa IMOBEPXHOCTH M €€
IIPUMEHEHHUE.

6. Cxamspuoe mome. IloBepXxHOCTH M JIMHHH
HuddepeHunpyemMocTh CKaIIpHOTO MOJIsA, TPAIUCHT.

7. TlpousBoaHas CKaISPHOTO MOJs MO HampapieHuto. CBA3b IpaJyeHTa ¢ MPOU3BOIHOM MO
HaIIPABJICHUIO.

8. Anrebpaudeckne M TeOMETPHYECKME CBOIMCTBA IpaJMEHTA. BBIUMCIIEHHMS TIpajveHTa M
IIPOM3BO/IHOM IO HANpaBJIEHUIO B KoopauHaTax. Cucrema o003HaueHui I'aMuibToHa.

9. Bexropuoe mone. JluddepeHuupyeMocTh BEeKTOpHOro mous, audpepeHInanbHbIH
omeparop. Marpuna auddepeHInaIbHOr0 omneparopa B JIEKapTOBBIX KOOPJMHATAX.
IIpon3BoHas BEKTOPHOIO MOJIA 10 HAIIPABJIEHUIO.

10. /lueprenuus BEKTOPHOIO MOINs, CBOMCTBA, BBHIYUCICHME B KoopauHaTax. IloTok
BEKTOPHOIO TIOJs 4epe3 noBepxHocTh. Teopema I'aycca-Octporpaackoro. BeipaxeHnue
JIUBEpreHuy yepe3 noTok. CoeHOoNU1albHbIE BEKTOPHOT'O TOJIS U UX MPU3HAKHU.

11. Potop BEKTOpPHOrO MOJA, €r0 BHIPAKEHHE B JIEKAPTOBBIX KOOPAMHATAX M YEpPE3
raMuIbToHMaH. PopmasibHbIE cBOMCTBA poTopa. Teopema Crokca.

12 HOTeHHHaﬂBHBIe BCKTOPHBIC ITOJIA. Paznuunrnie IMPU3HAKH TOTCHIHUAJIBHOCTH.

13. Hexotopeie (opMysibl BEKTOPHOTO aHalW3a: JUBEPIEHIMS H POTOP BEKTOPHOTO
IPOU3BEIEHNS BEKTOPHBIX MOJIEH.

14. Hexoropeie (opMyibl BEKTOPHOTO aHAJIM3A:
BEKTOPHBIX TOJIEH.

15 Briuncnenne JUBCPIrc¢HOWHU, POTOpa KW TI'paavCHTa B KpHBOHI/IHCﬁHBIX OpPTOrOHAJIBHBIX
CHCTEMax KOOD/IMHAT.

YPOBHS  CKaJISIPHOTO  MOJIA.

TpagUCHT CKaJIApHOI'O IIPOU3BCACHUA

Taﬁ.lmua 9 — HpnMepr OHCHOYHBIX CPEACTB C KJIKYaMH IIPABUJIBHBIX OTBCTOB

Ne Tun IIpaBunbpHBIN Bpewmst BeimonHeHns

DopMyIMpOBKa 3a1aHUs
n/n | 3agaHus PMYJHP g OTBET (B MUHYTaX)

[IK-2. CnocoOHOCTh TPOBOAUTH MaTEMaTHYECKOE MOJIETUPOBAHKME IMPOIECCOB U OOBEKTOB Ha 0Oasze
CTaHAAPTHBIX MMAKETOB aBTOMATU3HPOBAHHOI'O MPOCKTUPOBAHUS M MCCIIEIOBAHUN

1. 3amanne | BexkropHoe mnpousseneHue | alb 1
3aKpBITO | HEHYJIEBBIX BEKTOPOB
rotuna | axb=0 Torma W TOIBKO
TOT/1a, KOT/a:
2. Koopaunatsr Bektopa AB, | (-4,-4,0) 1
ecmn A(3,0,3), B(-1,-4,3),
paBHbI
3. UYro Takoe teH3op | Ckasp. 1
HYJIEBOTO paHra?
4, Uto Takoe TeH30p nepBoro | Bekrop. 1
panra?
5. UYro Takoe cBepThiBaHue | CyMMHpOBaHHE TEH30pa MO KaKUM-TnOo AByM | 1
TeH3opa? MHJIEKCaM
6. Haiitu o6mee pemenue [lombiTaemcst  pa3fenuTh NEpeMEHHbIE | 5
mdpepeHIraTbHBIX WUHTETpUpOBaHUs. [|JIs1 7TOr0 BBIHECEM 32 CKOOKH
YpaBHEHUU. 0o0munii MHOXHTENB: y(x + 1)dx + x(y +1)dy = 0,
Oy + y)de + Oy + x)dy =0 | haspecem craraembie: y(x+1)dx = -x(y+1)dy
; BBIpaXas ™ U3 TOJy4YEeHHOTO YpPaBHEHUS
X
dy
ybequMcs B TOM, qToa = f, (x)Uf, (y) n,




3HA4YUT, Hame YpaBHCHHUEC SABJIACTCSA

Qg depeHraIbHbBIM ypaBHEHUEM B
pa3ensfomuxcs — MepeMeHHbIX.  Pazmennm
(1) (1)

IEPEMEHHBIC. | —+1 [dXx = —| —+1 |dy .

PR R
[TpouHTerpupyeM NOJTYYHMBIIEECS BBIPAKEHUE
o COOTBETCTBYIOLIHM HepEeMEHHBIM:

1 1
J (—+1de:—j [—+1]dy.
(x ) y
[Tonyuum In|x|+x:—ln|y|—y+InC, =

In|xy|+|n e’ =IhC.

Takum 00pa3om, Mbl YOEOWJINCh B TOM, YTO

xe Y =C - oOmmi wuHTETpan 3aJaHHOTO
YpaBHEHHSI.
| 2

Haiitn 4yactHOe pemenue y"+2y -3y =¢"" - HEOTHOPOJIHOE
nuddepeHIaIbHOTO .

nuHelHoe auddepeHnnanbHOe  ypaBHEHHE C
ypaBHEHHS,

MIOCTOSTHHBIMHU K03 unmeHTaMu 2-0ro
YIIOBJIETBOPSIIOIIEE

nopsika. Pemenne OyneM UCKaTh B BUIE CyMMBI
HavaIbHBIM YCIIOBUSM

2x

y"+2y'-3y=e
y(0) =1;y'(0) =1

pelieHuii: 00Iero pemeHuss OJHOPOJIHOTO
ypaBHEHUS y U YacCTHOTO  pEUICHUs

HEOHOPOJHOTO YPaBHEHUS Y , KOTOpOE OyjaeM
UCKaThb II0 BUAYy IIpaBod d4actu. Haynem c
OTBICKAHUA Y .

y"+2y'-3=0 CocraBum
XapaKTEPUCTHUECKOE YPaBHEHUE:!
k+2k-3=0; k, =1k, =-3.
CrnenoBarenbHO, o0IIee pelieHue OJHOPOJIHOTO

ypaBHEHUS: y = C e* + C,e "

y" 6yaeMm mckaTh B BHae A-e’'. y' - 4acTHOe
pellieHne ypaBHEHHs, TI03TOMY OHO MPEBpaIIaeT
ero B BEPHOE YUCIIOBOE TOXKIECTBO. IlogcTaBuM
ero B  ypaBHEHHWE M  BHUMCIMM  A.

(y*) = 2Ae2x;(y*) = 4Ae".

2x

4pe P +4A P —3A = = A=0,2.

3maunr y = 0,2e°” . Takum obpa3om, oOrmiee
pelicHue HEOJHOPOHOTO ypaBHCHHUS
y=y+y =Ce“+C,e " +0,2e°". Jos
BBIUUCIICHUSI YaCTHOTO PEIICHUS ONpPeIeTuM

3HA4YCHHUs KOHCTAHT MHCXOAsd U3 HaYaJbHBIX
YCIIOBHIA:

-3x

y=Ce"+C,e " +0,2e";

y'=Ce" -3C,e ™ +0,4e";
y(0) =1;y'(0) =1;
1=ce’+C,e " +0,2¢"";




3*0 2*0
+ 0,4e" °;

0 —
1=Ce -3C,e
(1=C. +C,+0,2
{ 1 2 N
1=C,-3C,+0,4

(C,=0.75
% 1
|IC, =0.05

3

Oteer: y=0.75¢" +0.05¢ ~* +0,2e"

BeIuncianTs J'(X +y)dL ,

K

rae (K) KoHTyp
TPEYTOJIbHHUKA C BEPIIMHAMHE

a(1,0),6(0,1),0(0,0)

KOHTYP UHTErpupoBaHus (k) pa3oUT HA TPHU
4acTH o4, ae, 60, TOr1a KPUBOJIUHEHHBIN
HHTErpaJl 1o JAaHHOMY KOHTYPY Oy/JeT paBeH:
J = J‘(x +y)L =

K

J‘(x+ y)dL + J‘(x+ y)dL + J'(x+ y )dL

OA AB BO

YPABHEHME (0A4):

y=0=y=0, 0<x<1
YPABHEHME (4B):

y=1-x=y=-1 0<x<1
YPABHEHME (BO)

Xx=0=x=0, 0<y<1

1

.[(x+0) 1+ 0dx +

0

J =

1

J‘(x+1—x)\/1+(—1)2 dx +I(0+ y)N1+0dy =

0
1

1 1 1 2
:J‘xdx+\/;-.|'dx+jydyzx— +
0 0 0 2

0

1 1
= —+ 2+—:\/;+1.
2 2

1

V2l e

2

0

OTBET: [ (x + y)dL = /2 +1.

K

BbBIUYUCJIUTDH
HUHTEI'PAJI

jiz(xz + yz)dx +(x + y)zdy

ABYMASA
CIIOCOBAMMU:
HEINOCPEACTBEHHO
U 11O ®OPMYJIE
I'PUHA.

L - KOHTYP
MHOI'OYI'OJIBHUKA
ABCA : 4(1;1),

B(2;2), C(1,3)

B HAIIEM ITPUMEPE

P(x, y)=2(x"+y*) Q(x,y)=(x+y)",

oP )
TOTJA — = 4y, R _ (x+y).

oy oX
MOJIYYAEM, UTO

J = J’ 2(x* + y)dx + (x+y)° = ” (2(x = y))dxdy

ABCA

I'JIE OBJIACTD (D) - TPEYTOJILHUK
ABC.




y A
3 C
D PB
|
o i
A4 |
| |
1 2 X
Puc. 6
SAIMUIIEM YPABHEHHUE CTOPOH
TPEYTI'OJIBHUKA ABC.
(AB): y = x, (BC): y=4-x,
(CA): x=1 _ _
BI)I‘{I/IC.‘JJII/IM JABOUHOU UHTEI'PAJI I1O
JAHHOMU OBJIACTH (D):

2 4-x

J =2-de J' (x — y)dy :ZJ(xyy?J

X

dx =

X

2

4.-[(4x = x> —4)x =
[ 5

1
2

=4 -(sz - 1x3 - 4xw =
3 I, 3
BbIYUCJIUM TEIIEPH
HEIOCPEJICTBEHHO
KPUBOJUHEWHBIA UHTEI'PAJI IO
KOHTYPY TPEYI'OJIbHUKA ABC,
COCTOSIIEMY M3 3BEHBEB: 4B, BC,

CA.

3= [2-0+ y o+ (e y) iy + [2-(x7+ y 7 Jax
AB BC

+ IZ‘(XZ + yz)dx +(x+ y)zdy

CA

YPABHEHME (4B):

y=x=dy =dx, 1<x<2
YPABHEHMUE (BC):

y=4-x=dy =-dx, 2>2x2>1
YPABHEHME (CA):

x=1=>dx =0, 3>2y=>1

TAKHUM OBPA30M,

(x + y)zdy




2 1 1
J=J‘8x2dx+.[(4x2—16x+16)dx+.[(1+ y) dy =
1 2 3

56

56 4 4
3 3

3

5 =

PE3YJIbTATBI OJUHAKOBBI.

4
OTBET: J = — —.
3

7.4. MeToanyeckue MaTepuaJibl, ONpe/e/siioliue Npoueaypbl OLeHHBAHUS Pe3yJIbTATOB

00y4eHMsI M0 U CHUILINHE (MOYJII0)

[IpenonaBarens, peaiu3yrOMAN ITUCIHUIUIMHY, B 3aBUCHUMOCTH OT YPOBHSI NOATOTOBJIIEHHOCTH
o0y4aromuxcsi MOXKET HUCIHOJb30BaTh HMHbBIE (OPMBI, METOABl KOHTPOJII W OLIGHOYHBIE CPENICTBA,
HCXOJ U3 KOHKPETHON CUTYallWH.

Taouanua 10 — TexHoJsioruvyeckasi KapTa peMTHHIOBbIX 02J1JI0B 10 JUCHHUILJIMHE (MOAYJII0)

KonuuectBo MakcumanbHoe Cpox
Ne Kontpommpyemsie .
W MEpOTpHITHS MEPOTPUITHHA KOJIMYECTBO MIpE/ICTaBIIC
/ Garel OayoB HUS
OcHOBHOI1 0J10K
1. | Omeem na 3anamuu 3 3 B TCUCHUU
cemMecTpa
2. | Bvinonnenue npakmuieckoeo 3a0aHus n 7 B TCUCHUU
cemMecTpa
3. | Beinonnenue koHmpobHuix pabom 3/10 30 B TEUCHUU
cemMecTpa
Bcero 40 -
4. | Ilocewenue 3ansamuii 5
5. | CeoespemenHoe  8vinonHeHue  6cex 5
3a0aHutl
Bcero 10 -
JlonosHUTENBbHBIH OJIOK™*
6. | Oxszamen
Bcero 50 -
NUTOIrO 100 -
Taoauna 11 — Cucrema mrpadosB (11 0THOr0 3aHATHA)
IToxkazarenn bann
Ono3sodanue nHa 3auamue -0,5
Hapywenue yyebnoil oucyuniunvl -1
Hezomoenocmo k 3ansamuro -1
IIponyck 3anamus 6e3 yeaxcumenbHOU NPUYUHDL -1




Tadauma 12 — Ilkaga nepeBoJa PeWTHHIOBBIX 0A/UIOB B HTOrOBYI0 OLIEHKY 3a CeMeCTp
1o AUCUMIIMHE (MOTYJII0)

Cymma OamnoB Orenka no 4-0aIbHOM mIKane
90-100 5 (OTIIMYHO)
85-89
;(5):32 4 (xopomo) 3auTeHo
65-69 3(
60-64 YI0BIIETBOPUTEIHHO)
Huxe 60 2 (HEeyOBJIETBOPUTEIHHO) He 3aureno

[Ilpumeuanue: eciu 6 cemecmpe umoco6ou GOPMOU KOHMPOAs NO OUCYUNIUHE (MOOYII0)
ABIAIeMC IK3AMEH, 2pagha co crosamu «3aumenoy, «He saumenoy» ne npugooumcsi]

[Ipu peanuzanuu AMCUUIIMHBL (MOIYJs) B 3aBUCUMOCTH OT YPOBHS IOJIOTOBJIIEHHOCTH
o0yyJaroImuxcst MOryT ObITh MCIIOJIb30BaHbl UHbIE ()OPMBI, METObI KOHTPOJIS M OLICHOYHBIE CPE/ICTBA,
HCXOJIs U3 KOHKPETHOM CUTYallUH.

8. VYYEBHO-METOJIMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JTUCHUILIMHBI (MOLYJIS)

8.1. OcHoBHas JMTEpaTypa
1. Pomanko B.K., CoopnuK 337124 1o nuddepeHranbHbIM YpaBHEHUSIM U BAPUAITUOHHOMY

ucuncieHuto [AnekTpornslid pecype] / B.K. Pomanko. - M. : BUHOM, 2012. - 219 c. - ISBN 978-
5-9963-0783-8 - Pexxum pocryma: http://www.studentlibrary.ru/book/ISBN9785996307838.html

2. Mpmxuc A.Jl., [IpukinagHas MaTeMaTHKa sl HHKEHEPOB. CIIEUAIBHBIE KYPCHI. [ DIEeKTpOHHBIN
pecypc] / Memmkuc A. J1. - 3-e usn., nom., - M. : ®UIMATIIUT, 2007. - 688 c. - ISBN 978-5-
9221-0747-1 - Pexxum noctyma: http://www.studentlibrary.ru/book/ISBN9785922107471.html

3. Honsuun A.Jl., CnpaBOYHHK 1O UHTErPabHbIM YpaBHeHUAM. [ DaeKTpoHHBIH pecypc] / Ioasaun
A. 1., Mamxupos A. B. - M. : DUSMATIJIUT, 2003. - 608 c. - ISBN 5-9221-0288-5 - Pexum
noctyna: http://www.studentlibrary.ru/book/ISBN5922102885.html

8.2. lonoiHMTEILHAS JIUTEPATypPa

1. BacunweBa A.b., luddepennmanbHble 1 HHTETpAIbHBIE YPaBHEHH S, BApUALUOHHOE
MCYUHMCIIEHUE B IPUMEpax M 3ajadax [DnaeKTpoHHbIN pecypc] / BacunseBa A. b., Measenes I'. H.,
TuxonoB H. A., Ypasruneauna T. A. - M. : ©U3MATIINUT, 2003. - 432 c. (Kypc Briciieit
MaTeMaTHKU U MateMatudeckoi ¢pusuku. Beim. 10) - ISBN 5-9221-0276-1 - Pexxum noctyna:
http://www.studentlibrary.ru/book/ISBN5922102761.html

8.3. UnTepHeT-pecypchl, He0OX0AMMBbIE 1JIs1 OCBOCHHS U CHUIIIHHBI (MOTYJIA)

3bC "KOHCVYJIbTAHT CTYAEHTA" http://www.studentlibrary.ru/

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI (MOIYJIA)


http://www.studentlibrary.ru/book/ISBN9785996307838.html
http://www.studentlibrary.ru/book/ISBN9785922107471.html
http://www.studentlibrary.ru/book/ISBN5922102885.html
http://www.studentlibrary.ru/book/ISBN5922102761.html
http://www.studentlibrary.ru/

JleknimoHHbBIE 3aHATHS MPOBOAATCA B aynutopusx Ha 60-80 MmocagoyHbIX MECT, MPAKTUYECKHE
3aHATUSA — Ha 20-30 mocagoyHbIX MecT. B OTBENEHHBIX IS 3aHATHH ayJUTOPUAX MUMEIOTCS yueOHbIe
TOCKH (O0BIIIOr0 pa3Mepa) Tk BU3yaIH3aluu HHPOpMaIuu.

Taxxe B XOf€ JEKIIMOHHBIX ¥ MPAKTHYECKUX 3aHITHIA MPUMEHSIOTCS yueOHO-IEMOHCTPAIMOHHEIE
MYJIbTUMEANIHBIC PE3CHTALUU, KOTOPbIE 00ECIeUNBAIOTCS CASAYIOUIMM TEXHUUECKUM OCHAILIEHUEM:

1. KomnbroTepsl (B KOMIUIEKTE C KOJIOHKaMH )
2. MynbTUMEIUWHBIN TPOSKTOP
3. DkpaHn.

Pabouas nmporpamMma AMCHUIUIMHBI (MOAYIIS) IPH HEOOXOJUMOCTH MOXKET OBITh aJalTUPOBAHA JIJIS
oOydeHus (B TOM UHMCJI€ C MPUMEHEHHEM JMCTAaHIIMOHHBIX 00pA30BaTENIbHBIX TEXHOJOTHMN) JIHIL C
OTpaHUYEHHBIMH BO3MOXKHOCTSMHM 370pOBbsl, HMHBAJINWIOB. [l 3TOro TpedOyeTcst 3asBieHUE
00y4aromuxcsi, SABISIOMUXCS JUIAMH C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbsI, MHBAIHIAMHU,
WJIM UX 3aKOHHBIX NIPEACTABUTENIECH U PEKOMEHAALMU IICUXO0JI0T0-MEAUKO-TIEIArOTMYE€CKOH KOMUCCHUH.
Jis uHBanMAOB cojaep:kaHue padbodeil MporpaMMbl TUCHUIUIMHBI (MOAYJS) MOKET OIpeneisThCs
TaKXe B COOTBETCTBUH C MHAMBUIYAIbHON MPOrpaMMOi peaObnuiuTauy nHBaIUAa (Ipy HAJTUYUK).



