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1. EJIN 1 3AJAYHN OCBOEHMA JUCIIUIIJIMHBI (MO YJIS)

1.1 ean ocBOeHNsSI AUCUUNINHBI

[lenbto ocBoeHUs qUCHUIUIMHBI «VHTerpaabHble YypaBHEHHUS M BEKTOPHBIM aHAIM3» SIBIISAETCS
M3yueHHE OJHOPOJHBIX M HEOAHOPOJHBIX JMHEHHBIX MHTETPAIBHBIX YPAaBHEHUH M MX CBOWCTB, Ha
OCHOBE KOTOPBIX CO3/al0TCSI MaTeMaTHYeCKHe MOJENH (PU3NYECKUX SIBICHUM U 3aKOHOB B JIMHEIHOM
NpUONMIKEHUN; W3YYeHUE TOHATUS (PYHKIMOHANA M €ro CBOMCTB, MPEACTABISIONMX COOO0H
MaTeMaTHYECKyI0 OCHOBY (DyHIaMEHTaIbHbBIX (PU3NUECKUX 3aKOHOB.

1.2 3agaum ocBoeHMsI TUCHMILIMHBI (MOAYJIS1): PA3BUTHE JJOTMYECKOTO U aITOPUTMHYECKOTO
MBIIIJICHUS,
- OBJIaJICHUE OCHOBHBIMH METOJIAMH MCCJICIOBAHMS M PEIICHUS MaTEeMAaTHUYECKUX 3a/1a4,
- BBIpAa0OTKA YMEHHUS CAMOCTOATEIHHO pACHIMPATH MATEMaTHYEeCKHEe 3HAaHUS W IMPOBOJHUTH
MMOCTAaHOBKYH MaTEMaTHYECKUI aHAJIN3 MPUKJIAIHBIX 3a/1a4,
- U3ydeHHE HEOOXOJIUMBIX JUIsi 3TOTO OCHOB TEOPHH HHTETPATBHBIX YPAaBHEHUW W BApUAIMOHHOTO
HCYHCIICHHA.

2. MECTO JUCIHUIIJIMHBI (MOAYJIS) B CTPYKTYPE OIIOII
2.1. YueOHas aucuumnjiuHa (MoayJib) «VHTerpangbHble ypaBHEHUS M BEKTOPHBIM aHAIM3»
OTHOCHTCS K 00s13aTesbHOM (0a30B0i) YacTu 1 ocBanBaeTCs B 4 cemectpe.

2.2. las u3y4veHUs AAHHOH y4eOHOW NMCHMIUVIMHBI (MOAYJisI) HEOOXOAMMBI Cileaylolue
3HAHMS, YMEHUSI M HABBIKHM, (popMHpyeMble NPEAIICCTBYIOIIMMH Y4eOHbIMH JAUCHUIIIMHAMUA
(MoayasimMm):

- MaTeMaTUYEeCKUI aHaIU3

3HaHMs: aNreOphl, AHATUTHICCKON TeOMETPUN U MATEMAaTHICCKOTO aHAIM3a.
VYMeHHUs: BBIYUCIATH IPOU3BOHBIE M UHTETPAJIbL.
HaBpiku: mocTpoeHne TpexMepHbIX Quryp.

2.3. Iocaenyomue yyedHble TUCHUIIUHBI (MOAYJIH) U (MJIH) NPAKTHKH, IJIs1 KOTOPBIX
HE00XOUMBbI 3HAHMS, YMCHHUS U HABBIKH, (hopMupyemMble TaHHON y4eOHOMH AUCHUIIMHON
(MoayJiem):

- DJIEKTPUYECTBO U MAarHETU3M;
- KBaHTOBAsI TEOPUSL.

3. TINIAHUPYEMBIE PE3VYJIbTATBlI OBYYEHUA 110 JUCHUIIJIMHE
MOAYJIIO)

[Tporiecc ocBOeHMs] MUCHMIUIMHBI (MOAYJs) HampaBieH Ha (OPMHUPOBAHUE HIIEMEHTOB
cnenyromen(nx) kommereHnuu(uii) B coorBerctBuU ¢ ®I'OC BO u OIIOII BO mo manHOMY
HaMpaBJICHUIO IOJTOTOBKH / CTIEUATbHOCTH:

* croco0eH MpUMeHsATh 6a30Bble 3HaHUS B 001acTH (PU3MKO-MATEMAaTUYECKUX U (MJIN) €CTECTBEHHBIX
HayK B c(epe cBoeil npodeccronanbHoit aesarensHoctr (OITK-1);

* CIOCOOEH OCYHIECTBIATH IMOUCK, KPUTUYECKUH aHadu3 M CHUHTe3 HWHGOpMaluu, NPUMEHSTH
CHCTEMHBIH TTOIXO/ JJIsl pelIeHus mocTaBieHHbIX 3a1ad (YK-1).



Tab6auna 1 - lekomno3nnus pe3yjabTaToB 00y4eHH s

[Tnanupyemsbie pe3ynbTaThl 00y4eHHUs MO TUCIUTIINHE

Kon
Y HaUMEHOBaHWE€ KOMIIETEHIINU (MoRy0)
3HaTh YMmets Bnaners
CIocoOeH MPUMEHATH 0a30BbIC OIIK-1.1 OIIK-1.2 OIIK-1.3
3HaHUS B 00JacTU (PU3UKO- UCII0JIb30BaTh MHTEPIPETUPOBATh | HaBBIKAMU
MaTEeMaTHYeCKUX U (WIIH) 3HaHUA 00 JaHHbIE MIPOBEICHUS
€CTECTBEHHBIX HayK B cepe OKpY’KaIOIIeM MHUpE | SKCIEPUMEHTOB Ha | (pU3HUECKUX
cBOei mpodeccnoHanbHOM U GU3NYECKUX OCHOBaHUU UCCIIETOBaHUM
nesrensHocTH (OITK-1) 3aKOHax JUIs H3y4YEHUsl CBOWCTB pa3IMYHBIX
U3YYEHUS BEIIeCTBA U MaTepuasoB ¢
pa3IMyYHbIX MEXaHU3MOB HCII0JIb30BaHNUEM
MPUPOIHBIX IPOLIECCOB, HUMEIOLIUXCS
SBJICHUM. IIPOTEKAIOIINX B METOJIUK.

OKPYKaIoIlleM MUpE.

crocoOeH ocymiecTBIATh mouck, | YK-1.1. meroguku | YK-1.2. mpumensars | YK-1.3. Merogamu

KPUTUYCCKHUI aHATN3 U CHHTE3 MOWCKa, cOopa 1 METOMKH MTOHUCKA, noucka, coopa u
nH(pOpMauu, TPUMEHSATH 00paboTKu coopa, 0OpaboTKHn 00paboTKH,
CHCTEMHBIN TOAXOT ISt uHpOpMaIInHy, UH(pOpMaIInH, KPUTHYECKOTO
pEIICHUs TOCTABIICHHBIX 33124 METOJT CACTEMHOTO | CUCTEMHBIN TIOJIX0]] | aHAIM3a M CUHTE3a
(YK-1) aHaImu3a. JUISL PELICHHUS uHbOpMaIHH,
MIOCTaBJICHHBIX METOIUKON
3a1a4 u CHCTEMHOTO
OCYIIECTBISTh MOIX0J1A JIJIst
KPUTUYCCKUI peLeHHs
aHaJ3 ¥ CUHTE3 MTOCTABIICHHBIX
UH(pOpMaIInH, 3ajau.
MOJTYYEHHOW U3
aKTyaJbHBIX
POCCHICKHX U
3apyOeKHBIX
HMCTOYHUKOB.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJIMHBI (MOAYJISA)

O0BbeM TUCIUIUIMHBI (MOJTIYJIST) COCTABISCT 2 3aUeTHbIE eTUHUIII, /2 aKaJJeMHYECKHUX Yaca, B
TOM uucie 54 yaca, BbIIEICHHBIX HA KOHTAKTHYIO pa0oTy 00y4aromuxcs ¢ mpernoaaBareieM (M3 HUX
18 vaca — nekuu, 36 yaca — MpakTHYECKUE, CEMHHAPCKUE 3aHATHS U 18 "aca — Ha cCaMOCTOSITEITLHYIO
paboty oOydaromuxcs.
Tab6auna 2 - CTpykTypa U cojep:kaHue JUCHUILUINHBI (MO1YJIsl)

KonTakTHas
CamocrosT. dopma TeKyIIero
o, pabota (B yacax)
= pabota KOHTPOJISl YCTIEBaEMOCTH,
Paznen, TeMa AMCIUIIITUHBI 3 .
dhopMa IpoOMEKYTOUHOM
(Moynst) >
O aTTecTaluu
Jq | mP | JIP | KP | CP [no cemecmpam]
Pa3zoen |. UuTerpajbHble 4 10 18 10
ypaBHeHHS
Perienne HEOTHOPOIHOTO 4 5 10 OIIpOC, MPOBEpKa
ypaBHeHUs Opearoiabpma. JOMAIITHETO 3aIaHus




VYpasuenue Boabsreppa 4 4 8 Kontponbnas Ne 1

Pazoen ||. Bapuayuonnoe
ucuucnenue

DyHKIIUOHAT, SKCTPEMYMBI.
3azaya ¢ 3aKpenIeHHbIMU

KOHIIAaMH. 3ajada ¢ 4 8 18 Kontposbnas Ne 2

MOJBU>KHOM TPaHUIIEH.

Hrorosas arrecranus 3a4eT

HUTOT'O 18 36 18

Ipumeuanue: J1 — nexuus; [13 — npaktuueckoe 3ansatue, cemunap; JIP — naboparopnas pabdora;
KP — xypcoBas pabora; CP — camocrosTenbHas padoTa.

Tabauna 3 - MaTpuia cooTHeceHUsI Pa3/1eJIoB, TeM Y4eOHOM AUCHMIIIMHBI (MOLYJI51)
U (popMHPYEeMbIX KOMIIETEH M

Komnereniuun
Paznensr
TeﬂMH ’ Koxr-0 Koggiiilso
4acoB OIIK 1 VK1
JTUCIUIUTAHBI (MOJTYJIS) KOMIICTEHITH
i
Paszoen |. UnTerpasbHbie ypaBHEeHHSA 38 + + 2
Pazoen |l. Bapuayuonnoe ucuucnenue 34 + + 2
Hroro 72

Kpartkoe cogep:kanue Ka:ka10i TeMbl JUCHUILIMHBI (MOAYJIS).
Pasnen 1. Bapuayuonnoe ucuucnenue

[Tpumeps! 3a1a4, NPUBOAALIMX K MOCTAHOBKE BapHAIlMOHHBIX MpoOieM. DyHKIMOHAIbHbIE
npoctpanctBa. [lonstue ¢ynkiuonana. HenpepbiBHOCTh (yHKIMOHANa. JIMHEHHBIH (QyHKIHOHAII.
Huddepenuupyemocts QyHkimonana. IlepBas Bapuaums ¢yHkuuoHana. CHIbHBIAE M Ca0BIN
skcTpemyM. HeoOxonumoe ycnoBue skcTpeMyma (yHKIMoHana. OCHOBHasl JeMMa BapHUallMOHHOIO
ucuucnenus. Jlemma [lroOya-PeliMmona. BapumannonHas 3amada C 3aKpeIUIEHHBIMH T'paHHUIIAMHU.
VYpaHenue Oiinepa. Perymspubie skcrpemanu. Ciayyau NMOHMKEHMs MOPsJIKA ypaBHEHHUs Oilepa.
OO6o0menns mnpocTelied 3aJauyd BapUAlMOHHOTO HCUUCIEHUS: (QYHKUMOHAIBl OT HECKOJIbKHX
¢GyHKIMH, (YHKIUOHATIBI C IPOU3BOJHBIMU BBICHIETO MOPAIKA, (PYHKIMOHANBI OT (YHKIUNA MHOTHUX
IIEPEMEHHBIX. 3aJa4a ¢ MMOABM)KHBIMU IPAaHMULIAMHU. Y CJIOBHSI TPAHCBEPCAIBHOCTH. 3asnada Jlarpanxka.
HeoOxonuMmele yciaoBHs SKCTpeMyMa IpU HAJUYUM TOJOHOMHBIX M HETOJOHOMHBIX CBS3EH.
N3onepumerpuueckass 3anavya. KsaapaTuunblii ¢yHKkunoHan. Bropas Bapuanus ¢QyHKIMOHAaA.
HeoOxomumblie ycmoBusi ¢maboro M CHJIBHOTO JKCTpeMyma: ycioBue Jlexansapa, ycmoBue SkoOwu,
yciaoBue Beitepmirpacca. Ilome »skctpemaneif. JlocTaTouHble yCIOBHMS CHJIBHOTO U Cl1aboro
skcTpemyMa. IIoHATHE 0 PAMBIX METOAX BapUALMOHHOIO UcUncIeHHs. KOHEeYHO-pa3HOCTHBIN METO
Ditnepa. Meron Putna.

Pasnen 2. Humezpanvnwie ypagnenus

Knaccudukanus NHHEWHBIX WHTETPAIbHBIX ypaBHeHUW. [Ipumepsr Qusmueckux 3amgad,
MPUBOAIINX K HWHTETPATbHBIM ypaBHEHHSM. JIWHEWHbIE omnepaTopbl B 0€CKOHEYHOMEPHOM
€BKIIMJIOBOM MpOCTpaHCTBE. BrionHe HempepblBHBIM  omepatop. Teopema  CyIIECTBOBAHMS
COOCTBEHHOTO 3HAYEeHHWS M COOCTBEHHOTO BEKTOpPAa Yy CHMMETPUYHOTO BIIOJIHE HEMPEPHIBHOTO
camocompspDKeHHOro omepaTtopa. IlocTpoeHue mocienoBaTenbHOCTH COOCTBEHHBIX 3HAYEHUN U
COOCTBEHHBIX BEKTOPOB BIIOJIHE HEMPEPHIBHOIO CaMOCOIPSKEHHOro ormeparopa. OnHopoaHoe
ypaBHeHne ®pexaronbma BTOporo pona. CyiiecTBOBaHHME COOCTBEHHBIX 3HAUEHUH M COOCTBEHHBIX
(GyHKIUI y HMHTErpajbHOrO OIepaTopa C CUMMETPUYHBIM sSApoM. BeipokaeHHble saapa. Teopema




I'up6epra-llImunra. HeomHopomnoe ypaBHeHue Ppearosnbma BTOporo popa. [IpuHIMMI CHkaThix
oroOpaxkenuii. YpaBuenue dpenronsma ¢ "mMansiM A". YpaBHenue ®Opearoibma ¢ BBIPOKIECHHBIM U
HEBBIPOXKIEHHBIM siipoM. Teopembl @pearonapma. YpaBaenue BonabTeppa. MeTon nmocineaoBaTeIbHbIX
npuOmmkeHnid. [loHSATHE O KOPPEKTHO ¥ HEKOPPEKTHO IIOCTABJIEHHBIX 3amadax. YpaBHEHHUE
@pearoapMa IMEPBOrO poja Kak IMPUMEP HEKOPPEKTHO MOCTaBIEHHOW 3anadn. Merox TuxoHoBa
peryiaspu3aluy pelieHus ypaBHeHus @Ppenrospma nepBoro pojaa. UuciaeHHble METOAbl PELIEHUs
HWHTETPAIbHBIX YPaBHEHUM.

5. METOANYECKHUE YKA3AHUSA 11O HPEITIOJABAHUIO
N OCBOEHHIO JUCIAIIJIMHBI (MOAYJISA)
5.1. Yka3anus 1Jis1 npenojaBaresieil 10 OPraHU3aluM U MPOBEICHUI0 Y4eOHBIX 3aHATHIH 10
AMCHUIJIMHE (MOLYJII0)

[Ipu npoBeneHNM JTEKIIMOHHBIX U IPAKTUYECKUX 3aHATUH IPeycMaTpUBaeTCs UCIOIb30BaHUE
UH()OPMAIIMOHHBIX TEXHOJIOTH, BKIFOUaronMX HakeTsl nporpamm MathCadl4. JlanHble iporpaMmel,
B YaCTHOCTH, UCIIOJIb3YIOTCS JUIsl WIUTFOCTPALMU KOHUYECKUX CEUEHUM, METOla CEUEHUH NPU U3YUEHUU
pa3UYHbIX (PUTYp B IPOCTPAHCTBE.

MeTtoauyeckue ykazaHus AJs Npenojasaresieil M0 0CBOCHUIO TUCHUILINHBI

Hcxons U3 nenu U 3ajad AUCHUILUIMHBI HE00X0AMMO c(OPMHUPOBATh y CTYJEHTOB FOTOBHOCTD K
M3Y4YEHUIO MaTeMaTMYeCKHUX ITUCIMIUIMH B By3€, KOTOpas BKJIKOYAE€T MOTHBALlMOHHO-LIEHHOCTHBIM
(yueOHast MOTHBAIUS, OCO3HaHUE HEOOXOMMOCTH U LIEHHOCTH MaTeMaTUYeCKUX 3HaHUH 171 Oynyieit
npoeCCHOHATIFHON AEATENBHOCTH), COACPKATENbHBIN (MaTeMaTHYecKre 3HaHUs MIKOJIBHOTO Kypca
MaTeMaTHKH, HEOOXOUMBIE JJIS U3YUYEHHUs] MaTeMaTHUECKUX JUCIMILIMH B BY3€), HHCTPYMEHTAIbHBIN
(MaTeMaTu4yecKue METObl PEIICHUSI TUIOBBIX 33/a4 IIKOJBHOTO Kypca MaTeMAaTUKH) U JTUYHOCTHBIN
(crtocOOHOCTh K KOMMYHMKAIlMM B COBMECTHOM Y4e€OHO-IIO3HABATEJIbHOM NEATEIbHOCTH, YIOPCTBO U
CIOCOOHOCTH K TBOPUYECTBY MPH PEIICHHH MAaTEMAaTHYECKUX 3a/1a4) KOMIIOHEHTHL. B CBSI3U C 3THM:

1. U3y4yenue AMCUMIUIMHBI IpPEABApsieT BXOJHOE TECTHPOBAHUE 10 MATEMaTHYECKOMY aHaIM3y,
LIEJIbI0 KOTOPOTO SIBJISIETCS BBIBJICHUE HAYaJbHOTO YPOBHS F'OTOBHOCTH K M3Y4YEHHIO JaHHOU
JTUCLUIUIMHBI U Hanbosiee «I1poOJeMHBIX) TEM.

2.Benymiast poiib OTBOAWTCS MPAKTUYECKAM 3aHATHSIM (2 gaca MoApsi/I eKEHEeNbHO), Ha KOTOPBIX
ClIeyeT HCI0JIb30BaTh HHTEPAKTHUBHBIE METOJbI OO0y4YeHHs: paboTa B MajblX TIpyMMax,
«paBHbIE 00YYaIOT PABHBIX», «MO3TOBOH HITYpM», BUKTOPUHBI, KBECTHI U JIP.

3. IlpumeHnsaTh peilTUHTOBYIO cucteMy oleHuBaHusA. Ilocne Kkaxmoil KOHTPOJIBHOW paboOThI
JIOBOJIUTH J10 CBEJIEHUS CTYJCHTOB UX TEKYIIUI pEHTHHT.

4. 3aBepiiaercs M3y4€HUE AMCLUILUIMHBI UTOTOBBIM KOMITBIOTEPHBIM TECTHUPOBAHUEM, KOTOPOE
MIO3BOJISIET NPOBECTH AHAIM3 JOCTUTHYTOI'O CTYAEHTAaMU YpPOBHS TOTOBHOCTH K H3YYEHHIO
MaTEMaTHYECKUX JUCLUUIUIMH B By3€ U B CPAaBHEHUU C PE3yJIbTaTaAMH BXOJHOTO TECTUPOBAHUS
caenatb BbIBOJ 00 A3 (PeKTUBHOCTU OOYUIEHUSI.

5.2. Yka3zanus 1Jis1 00y4aromuXxcs 1m0 0CBOCHUIO M CUMILTHHBI (MO1YJIIO)
JI1st ocBOEHUS MUCIUTUINHBI «BEKTOPHBIN U TEH30PHBIM aHAIHN3)» 00yYaromeMycsi HEOOXO0IUMO:

1. VYnaensats ocoboe BHUMaHUE pabOTe HA MPAKTUYECKUX 3aHATHUSX: YIaCTBOBATh B JUCKYCCHUSX,
paboTe B MalbIX TpyINax, AOOPOCOBECTHO BBHIMOJHATH IpeiJiaraeMble IMpernojaBaTeaemM
YOpaXKHEHUS U KEUCBI, IPOSIBIIATH TBOPUECTBO U MHULIMATUBY.

2. BBINONHATE JAOMAIIHIOK padoTy MO OO0OOMICHWIO MaTepuaia KaKJOW H3YyYeHHOW TEMHEI,
COCTaBIISII CXEMBl M MEHTAJIbHBIE KapThl C TOMOIIBI0 HHIUBHAYAIHHO pa3paboTaHHBIX
CPEIICTB KOJUPOBaHUS HH(DOpMAIUH.

3. BBIMOTHATE camMOCTOATENBHYH paboTy M0 JUCHUILIMHE, KOTOpas 3aKIo4yaeTcs B
BBITIOJTHEHUH JIOMAIITHKUX 3a7aHuii B Pabodei TeTpanm.



Taoauna 4 - Cogep:xanue caMOCTOSATEIbHOH Pa00ThI 00y4al0IUXCS

Bormpocsl, BEIHOCHMBIE Koin-Bo
dopma paboTsI
Ha CaMOCTOSTEIIFHOE M3Y4YEHHE 4acoB
Pazoen |. UuTerpanbHblie 10 YTEHUE KHUT
YPaBHeHHSs
Pazoen |1. Bapuayuonnoe 18 YTEHUE KHUT
ucuucnenue
HToroBas aTrectarus

5.3. Buabl 1 popMbI IMCbMEHHBIX PadoT, NPeIyCMOTPEHHBIX MPH O0CBOEHUHU THCUHUIJIMHBI,
BbINIOJIHSIEMbIe 00y4al0IMMUCH CAMOCTOATEIbHO.

NunuBuayansHbIe (TUITOBBIE) paOOTHI

6. OBPA3OBATEJIBHBIE U UTHOOPMAIIMOHHBIE TEXHOJIOT'HU

6.1. O0pa3oBaTe/ibHbIE TEXHOJIOTHH
HHTCPAKTUBHBIC JICKIIHNH, I'PYHIIOBLIC JTUCKYCCHUHN
aHAJIU3 CUTYallMid U UMUTAIIMOHHBIX MOJIENeH, paBHbIA 00ydaeT paBHOTO

IMPOCKTHBIC CEMUHAPLI

Tabmmpa 5 — OOpa3oBaTe/lbHble TEXHOJIOTHH, HCHOJb3yeMble MNPH peaju3aluu y4eOHBbIX
3aHATHH

Ne HNHurepakTuBHbIE (OPMBI Onucanne

1 HeKHHﬂ—BHZ’;yaHI/ISaL{I/IX. ﬂaHHLIﬁ BUI JICKIUU SBJIACTCA PE3YJILTATOM HOBOT'O HUCIIOJIB30BAaHUA

MpUHLHKIA HarisAHOCTU. [1oAroToBKa TaHHOM JIEKUMH MPEnoaaBaTesieM
COCTOUT B TOM, 4YTOOBI HM3MEHHUTH, IEPEKOHCTPYHUPOBATH YUCOHYIO
HHPOPMAIIUIO TI0 TEME JICKITHOHHOTO 3aHATHA B BU3YAIbHYIO (popMy Iis
MIPEJCTaBICHAS CTyICHTaM 4epe3 TEXHHICCKHUE CPEIICTBA OOYUCHHUS HITH
BPYYHYIO (CXEMBI, PUCYHKH, YEPTEKH H T.I1.). UTCHHE JICKIIUN CBOJUTCS
K CBSI3HOMY, pa3BEpHYTOMY KOMMEHTUPOBAHHIO MPENoJaBaTeIeM

MOATOTOBJIEHHBIX HarJIsI JIHBIX MaTepHalIoB, MOJIHOCTBIO
PpacKpbIBalOUIEMY TEMY JAHHOM JIEKIIUU.
2 [IpoGnemuas nexius Ha »T01i 1eK1uu HOBOE 3HAHUE BBOAUTCS Yepe3 MPoOJIEeMHOCTh BOPOCa,

3aJaud WM cuTyanud. [Ipm 3TOM mporiecc MO3HAHUS CTYACHTOB B
COTPYAHMYECTBE M JHaJiore C IIpernojaBaTeleM MpHONMKAeTCs K
UCCJIEIOBATEIbCKON JIeSTENbHOCTH. Conepxanue IpoOIeMBI
pacKpbIBaeTCs IyTeM OpraHU3aINH [TOUCKA €€ PEeIICHHUS.

Jlekumst crpoutcss TakuM 00pa3oMm, 4YTOOBI OOYCIOBHTH IOSIBICHHE
BOINPOCA B CO3HAHMM CTy/EHTA. YUEeOHBI MaTepuas HpeiCTaBiIsIeTcs B
¢dbopme yueOHOI mpoOmembl. OHa HMeEET JIOTHYECKYIO (opMy
MIO03HABATENBHON 3a/1auM, OTMEYaroNleld HEKOTOPbIE MPOTUBOPEUUS B €€
YCIOBHSX U 3aBEpILIAIOIIEHCS BONPOCAMH, KOTOPBIE 3TO MPOTHBOPEUHE
obbexTuBHpYeT. [IpobiaemHast cutyarys BO3HUKAET Iociie 00HapYKeHH
MIPOTHBOPEYNA B HCXOAHBIX NaHHBIX y4eOHOH mpoOieMbl. YueOHBIE
MpoOJIeMbl JTOJDKHBI OBITh JOCTYIHBIMH IO CBOCH TPYIHOCTH JUIS
ciymaresen.




3 Jlekums-6ecena, nian «auainor c¢ | Jlekuus-Oecena Mpeanoaraer HEINOCPECTBEHHBII KOHTaKT
ayIuTopUeiny npenoaasarens ¢ ayauropued. K ydactuio B seknum-Oecesne MOMKHO
NpUBJIEYb pPA3IUYHBIMM TPUEMAaMHU, TaK, HaNpUMep, AaKTHUBH3ALUA
CTYACHTOB BOIPOCAMU B Hayale JIEKIMUM M IO €€ XO4y, KaK yxe
OIMCHIBAJIOCH B MNPOONEMHOM JIEKIWH, BOIPOCHI MOTYT, OBITH
nH(GOPMAIMOHHOTO U MPOOJIIEMHOTO XapaKTepa, Uil BBISICHEHHS MHEHUH
1 YpOBHS OCBEIOMIICHHOCTH IO PACCMATPUBAEMON TEME, CTETICHH WX
TOTOBHOCTH K BOCTIPHATHIO MOCJIEAYIOIETO Marepuana. Bompocs
aapecytoTcst Bceil aymurtopun. Crymarenn OTBedaloT ¢ MecT. Ecmm
MIPENoAaBaTelb 3aMEYacT, YTO KTO-TO M3 O00y4aeMbIX HE yJacTBYET B
xoze Gecellbl, TO BOIPOC MOXKHO aJpecoBaTh JIMYHO TOMY CIYIIATEIIo,
WJIN CIIPOCUTH €ro MHEHHUE N0 00cyK1aeMoil mpodiieMe.

4 Pa6ota B ManbIx rpymmax [Napras u rpynmnoBas paboTa peanu3yeTcs Kak B CHCTEME ayIUTOPHBIX
3aHATUIN (JICKIMH, TMPAKTHYCCKUEC M CCMHHAPCKHE 3aHATHs), TaK U B
YCIOBHSAX CaMOCTOSTCIILHOW TOATOTOBKH CTYJCHTOB. JTO MOXET
MIPOUCXOUTH Cpa3y ke TOCIIC M3II0KCHHS HOBOTO MaTrepuala, B Hadyaje
MOCTICTYFOIIETO, BMECTO ONPOCa, HA MPAKTHUCCKOM 3aHATHH, WA MOXKET
OBITH YaCTHIO 000OIIAIOIIEr0 UTOTOBOI'O 3aHITHS.

5 TectupoBanne KOHTPOJIb 3HAHUH C IIOMOINBIO TECTOB C OTKPBITBIMH M 3aKPBITHIMH
BONPOCaMH Ui TEKymeW ¥  HPOMEXYTOYHOM  aTTecTaiuy,
CaMOKOHTPOJISI. 3aKIIOYNTENbHAs TeMa MOAYJISI MOXKET OBITh NpOBENCHA
B (opme TectupoBaHus. OHa IO3BOJISICT BBIABUTH WTOTOBBIM YPOBEHb
MIOJTOTOBIICHHOCTH CTYZAEHTa B 3aBUCHMOCTH OT TIOCCIICHHS UM
AyAUTOPHBIX SaHﬂTHﬁ, BBITIOJIHCHUSA MPaKTUYCCKUX 3a;:[aH1/1171 u
CaMOCTOSITeNIbHON paboTHI.

6.2. UndopmanmonHble TEXHOJOTHHI
- ucnosb3oBanue MHTEpHETA

- ACIIOJIb30BAHUE DJICKTPOHHBIX YICOHUKOB U Pa3IUIHBIX CAUTOB (HAIIPUMEP, dJICKTPOHHBIC
OnOIMOTEeKH, KypHAIIBI U T.J.) KaK UICTOUHUK UH(OpMaLIUU

- HCIIOJIb30BaHUE BO3MOKHOCTEN AJIEKTPOHHOM MOYTHI TPENOAaBaATEIA

- UCIIOJIb30OBAHUEC CPCACTB NIPCACTABIICHUS yqe6H0171 I/IH(I)OpMaI_II/II/I (BJ'ICKTpOHHLIX y‘le6HLIX
rnmocoOwuii u IMPAKTUKYMOB, IPUMCHCHUEC HOBBIX TEXHOJIOT U AJI IPOBECACHUS OYHBIX
(Tpa,[[I/II_II/IOHHBIX) J'IeKI.IPIfI U CCMHHAPOB C UCIIOJIb30BAHHUEM Hpe3eHTaHHﬁ n T.)I.)

- MCII0JIb30BAHNE UHTEPAKTUBHBIX CPE/ICTB B3aUMOJICHCTBUS YHACTHUKOB 00pa30BaTEIbHOIO
npoiiecca (TEXHOJIOTUH TUCTAaHIIMOHHOTO MIIK OTKPBITOr0 00y4eHHs B II100alIbHOM ceTH (BeO-
KoH(pepeHMH, Gopymbl, y4eOHO-METOANUECKHE MAaTEPUATIBI U JIP.))

- NCTI0JIb30BAHNE MHTETPHUPOBAHHBIX 00pa30BaTEIbHBIX CPE, I'/I€ TJIaBHON COCTABIISAIOLIECH
SIBIISTIOTCSI HE TOJIBKO IPUMEHSIEMbIE TEXHOJIOTHUH, HO U COZIEpP)KaTeNIbHAS YacTh, T.€.
UH(POPMAaLIMOHHBIE PECYpCHI (IOCTYNl K MUPOBBIM HH(POPMALIMOHHBIM pecypcam, Ha 0a3e
KOTOPBIX CTPOMUTCS y4eOHBIN mpotecc)]

6.3. [lepeueHb MpPOrpaMMHOro odecnedeHnst 1 UHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM
Adobe Reader, ITnardpopma mucranimonnoro odoyuerust LMS Moodle «Drnexmponnoe obpazosanue)
MS office 2013, MathCad 14

Google chrome, Maple 18, WinDjView

OnexrponHbli katanor Hayunoit 6ubanorexn AI'Y Ha 6aze MARK SQL HITO «Mupopm-cuctem».
https:// library.asu.edu.ru

OnexkTpoHHO-O0ubMoTeuHas cuctema elibrary. http:/elibrary.ru



7. ®OHJI OHEHOYHbLIX CPEJACTB JJIAA TEKYIIEI'O KOHTPOJISA U
MPOMEXYTOYHOM ATTECTAIIMA

7.1. lacnopT (poHIa OLIEHOYHBIX CPECTB

IIpy npoBeneHMHM TEKYLIEro KOHTPOJS M INPOMEXKYTOYHOM aTTeCTallud II0 JUCLHUILIMHE
(Monymio) «BexkmopHblii U MeH30pHbIU aHAIU3» TPoBepseTcs cHOPMUPOBAHHOCTh y O0YYarOIIMXCS
KOMIIETEHIIMH, yKa3aHHBIX B pa3jiene 3 HACTOALIeH MporpamMmbl. DTAmHOCTh (YOPMUPOBAHMS JaHHBIX
KOMIIETEHIIUH B Mpoliecce 0OCBOEHUs: 00pa3oBaTeNIbHOM MPOrpaMMbl ONPEeIIIeTCsl OCIe0BaTEIbHBIM
OCBOCHUEM JUCHUIIIINH (MOI[y.]ICfI) U IPOXOXKIACHUCM IPAKTHK, @ B IIPOUCCCC OCBOCHUA NUCHUIIIINHBI
(Moynsl) — mocieaoBaTeIbHBIM IOCTH)KEHHEM PE3yJIbTaTOB OCBOCHUS COJIEPKATEILHO CBSI3AHHBIX MEXKITY
co0oi1 pa3nenos, TeM.
Tabauna 6 - CooTBeTCTBHE H3y4YaeMbIX Pa3/iesioB, Pe3yJbTATOB 00yUeHHsI H OIEHOYHBIX CPeJICTB

. Kona xonTpompyemon HaumenoBanue
KoHntponupyemslii pasnen, Tema
KOMITIETEHILIUH OLICHOYHOTI'O
JTUCITUTITUHBI (MOYJIs1) o
(KomMTeTeHIIUI) CpeacTBa
KonrponsHas pabora
Pa3zoen |. UuTerpajibHble ypaBHeHHSA OIIK1, YK1 Konnoksuym
Tect
KounTponbnas pabota
Paszoen ||. Bapuayuonnoe ucuucnenue OIIK1, VK1 Komnoksrnym
Tect

7.2. Onucanue nokasaresjieid u KPpUTEPUEB ONCHUBAHUA KOMHeTeHHHﬁ, OITHCAHHUuE€ HIKAJI
OI¢CHUBaAHUA

Tab6auna 7 - IlokazaTe/in OLleHUBAHMSA Pe3YJIbTATOB 00y4eHUsI B BU/e 3HAHUM

Hlkana Kpurepuu onennBanus
OLICHUBAaHUA
JIEMOHCTPUpPYET TIIyOOKOe 3HAaHWE TEOPETHYECKOro MaTepHuana, YMEHHE
5 000CHOBAHHO M3JIaraTh CBOU MBICIIU 110 00CYKJJa€MbIM BOIIPOCAM, CIIOCOOHOCTD
COTIIUYHO MOJIHO, MPaBWJIBHO W apryMEHTHPOBAHHO OTBEYAaTh Ha BOMNPOCHI, NMPHUBOAMUTH
IIPUMEPBHI
4 JIEMOHCTPUPYET 3HAHHE TEOPETHUECKOrO MaTepuana, ero I0CIe0BaTeIbHOEe

U3JI0KCHUE, CHOCOOHOCTh MPHBOIMWTH TMPHUMEPHI, JOMYCKAeT CIUHHUYHBIC
OIITHOKH, UCTIPABJIIEMBbIE TIOCIIEC 3aMEYaHus TPETOIaBaTeIst

3 JEMOHCTPUPYET  HENOJHOEe,  (parMeHTapHOEe 3HAaHUE  TEOPETUYECKOTrO
Marepuaiia, TpeOyrolllee HABOJSIIMX BOIMPOCOB MPENOaaBaTelisi, IOMYCKAeT

«XOpOouIO»

«YIOBJIETBOPUT
CIILHON CYIIECTBEHHbIE OIIMOKM B €ro H3JI0KEHHM, 3aTPyAHSETCS B NPUBEACHUU
IpUMEPOB U (POPMYITHPOBKE BHIBOJIOB
2 JIEMOHCTPHUPYET CYyILIeCTBEHHbIE MPOOebl B 3HAHUN TEOPETUUYECKOT0 MaTepHala,
«HEYNOBJETBOP | HE CHOCOOEH €ro W3JI0KUTh W OTBETUTh Ha HaBOJSAIINE BOIPOCHI
UTEIILHO» IIPENOAABATENIsl, HE MOXKET IIPUBECTH IIPUMEPHI

Taoauua 8 - [loka3zaTe/u olleHUBAHUS Pe3YJIbLTATOB 00yUYeHHsI B BH/le YMEHUI M BJIaleHHil

[IIxana Kpurepun onennBanus
OLICHUBAHMUS
J€MOHCTPUPYET CIIOCOOHOCTh NMPUMEHATh 3HAHHE TEOPETUYECKOro MaTepuaia
5 IIPU  BBINIOJHEHUU 33JaHUM, IIOCJIEIOBATEIbHO M IPAaBWJIBHO BBIIIOJHAET
«OTJIMYHO» | 33/1aHUs, yMeeT OOOCHOBAHHO M3JIaraTh CBOM MBICIM M JI€JIaTh HEOOXOIMMBbIE
BBIBOJIbI

JIEMOHCTPUPYET CIIOCOOHOCTh NMPUMEHSATh 3HAHHE TEOPETUYECKOro Marepuana
IpU BBIOJHEHUU 3a/laHUM, TOCJIEI0BAaTeIbHO U MPABUIBHO BBIOIHSIET
3aJjaHus, yMeeT OOOCHOBAaHHO HU3J1araTb CBOM MBICIM U JelaTb HEOOXOAHUMBIE
BBIBOJIbI, JONYCKAaeT €JAMHUYHbIE OIIMOKH, HCIpaBISEMbIe IOCIE 3aMeYaHus
pernoiaBaTess

4
«XOpOILIO»




3 JEMOHCTPUPYET OTEeIbHbIe, HECHCTEMaTU3UPOBAHHBIE HABBIKH, HCIBITHIBACT
«Y10BACTBODH 3aTpyJHEHUS W JIOMYCKaeT OIMMOKH TpU BBIMNOJHEHWU 3a/laHWi, BBITOIHSIET
TEILHOY 3aJlaHue 10 TMOJACKa3Ke MpernoAaBarens, 3aTpynHsercs B (QOpMYIUpOBKe
BBIBOJIOB
2 He coco0eH MPaBUIIBHO BBIOJIHUTD 33/JaHUE
«HEYJOBJIETBO
PUTEIILHO

7.3. KoHTpOIbHBIE 32JaHUSI M MHbIE€ MATEPHAJIbI, He00XO0AUMBbIE /IJIsl OIIEHKH Pe3yJbTaTOB
00yuyeHusi 10 TUCHUILINHE (MOIYJIIO)

IIpumepHbIe BAPHAHTHI KOHTPOJIbHOM Pad0ThI
Pasznen «MHTerpasibHbie ypaBHEHHU

1
1. ITokazaTk, 4To GyHKIMA @ (X)= 7 SBISIETCS PELICHUEM HHTETPAIBLHOTO YPABHEHHS

1+ x2)?

1 t

Bosbrepa ¢ (X)=7 > -£1 Y o(X) dx.
2. Pemmuth ypaBHEeHHE cBelleHUEM €r0 K nudepeHIInaIbHOMY YPaBHEHUTO
p(x)=x+ [ X o (O
0
X
x—t
e X)dx

3. C moMOIIBIO PE30JIbBEHTHI PEIINThH YpaBHEHHE ((X)=€*+ I ¢ (X)

0

Pazgen «BapuanmonHoe HCHHCICHHE)

1. Haiitu TO4KM 3KcTpeMyMa (QYyHKIMU TpeX MepeMEeHHbIX

a) u=3x"+y +z°+6xy —2z+1

0) U=x"+y +2°+2x+4y-612

2. HccnegoBathb (bYHKI_[I/IIO ABYX IIEPEMCHHBIX HA 9KCTPEMYMBbI

z:y\/;—Zyz—x+l4y

z=x3+8y3—6xy+5

4. Haiity sxcrpemami pyrkmmonana J[y]=(12xy-(y)?)dx; y=(-1)=1 y(0)=0.




IlepeyeHb BONPOCOB U 3a/1aHM,
BBIHOCHMMBIX Ha JK3aMeH

1. Tpenen BekTOpHON (YHKIMM CKaIAPHOTO IIEPEMEHHOr0, (OpMabHBIE CBOMCTBA.
HenpepbIBHOCTh BEKTOPHOM (PYHKIMH CKaISIPHOTO IEPEMEHHOTO.

2. TlpousBomHas BEKTOPHOH (YHKIMHM CKaIIPHOTO IEPEMEHHOTO, BBIPAKEHHE B
koopauHarax. CBOHCTBa MPOU3BOIHOM.

3. Tomorpad. I'eomeTpudeckuii CMBICI IIPOU3BOAHON BEKTOPHOH (YHKIUM CKaIAPHOIO
IIEPEMEHHOTO.

4. Tlonstue TnanKoW peryiaspHol KpusoW. JlnmuHa nayrm KpuBod. JlnmHa ayru  Kak
HaTypadbHbI mapamerp. [Ipom3BopHas BEKTOPHOM (YHKIMM TIO HATypalbHOMY
napamerpy.

5. BekropHas QyHKIMS JBYX CKAISAPHBIX apryMeHTOB. YacTHBIE MPOM3BOAHBIE. [10BEPXHOCTD
u (GopMmsl ee 3aaHus. DieMeHThl AuddepeHnnanbHON reoMeTpuy OBEPXHOCTH: HOpMAaIi
U KacaTeibHble K moBepxHocTH. [lepBasg kBampatuuHas ¢(opMa IOBEPXHOCTH H €€
IIPUMEHEHHE.

6. Ckamspuoe mose. IloBepXHOCTM M IIMHUHM  YPOBHS  CKAIpHOTO  IIOJISL.
HuddepeHunpyemMocTb CKaIIPHOTO OIS, TPAIUCHT.

7. TlpousBoaHas CKaISpHOTrO MOJs MO HampapieHuio. CBA3b IpajyMeHTa ¢ MPOU3BOIHOM MO
HaIIpaBJICHUIO.

8. AnreGpandeckue M TEOMETPHYECKME CBOMCTBA TIPAJMEHTAa. BBIUMCIIEHHS TpajMeHTa M
IIPOM3BO/IHOM IO HANpaBJIEHUIO B KoopauHaTax. Cucrema o0o3HadeHuit I'aMuibToHa.

0. Bexropuoe mone. JluddepeHunpyeMocTh BEKTOpHOro mous, audepeHInanbHbIH
omeparop. Marpuna auddepeHInaIbHOrO omneparopa B JEKapTOBBIX KOOpAMHATAX.
[Ipon3BoHasE BEKTOPHOTIO ITOJIS 110 HAIIPABJIEHUIO.

10. /lueprennus BEKTOPHOTO TMOJNs, CBOMCTBA, BBIYMCIEHME B KoopauHarax. IloTok
BEKTOPHOI'O TOJs uepe3 noBepxHocTh. Teopema I'aycca-Octporpaackoro. BeipaxeHue
IUBEpreHuu yepe3 noTok. CojeHou1anbHbIEe BEKTOPHOTO MOJIS U UX IPU3HAKH.

11. Potop BEKTOpPHOrO MOJsA, €r0 BBHIPAKEHHE B JEKAPTOBBIX KOOPAMHATAX M YEpPE3
ramuibToHHaH. DopmasibHBIEe CBOMCTBA poTopa. Teopema Ctokca.

12. TlorenuuanbHble BEKTOPHBIE MOJIA. PasanuHble NPU3HAKH TOTEHIIMATEHOCTH.

13. Hexoropeie (opMysIsl BEKTOPHOTO aHalW3a: JMBEPIEHIUS W POTOP BEKTOPHOTO
MIPOU3BE/ICHUS BEKTOPHBIX MOJIEH.

14. Hexotopeie (opMysbl BEKTOPHOIO aHaiW3a: TPAJAUMEHT CKAIAPHOTO IIPOM3BEIEHHS
BEKTOPHBIX MOJEH.

15. Beuncienue uBEpreHIMH, poTOpa M TPAAMEHTa B KPUBOJMHEHHBIX OPTOTOHATBHBIX
CHUCTEMAaxX KOOpAMHAT.



Tabauna 9 — Ilpumepsbl 0LIEHOYHBIX CPEICTB ¢ KJIKYaMH NPABUJIbHBIX OTBETOB

Ne
/o

Tun
3aJaHusg

DopMynHMpoBKa 3a1aHus

IIpaBunbHBIN Bpewms BeinonHeHus
OTBET (B MuHYyTaXx)

CrocoOeH MpUMEHATh 0a30BbIe 3HAHUS B 00JIACTH (PU3UKO-MATEeMAaTUYECKUX U (MJIH) €CTECTBEHHBIX HAYK B

cdepe coeit mpodeccruonanbroit aesreapHocTr (OITK-1)

1. 3ananue | BexkropHoe npoussenenue | alb 1
3aKpBITO | HEHYJIEBBIX BEKTOPOB
romuna | axb=0 Torma u TOIBKO
TOrJa, KOTr/Ia:
2. Koopaunater Bexktopa AB, | (-4,-4,0) 1
ecmu A(3,0,3), B(-1,-4,3),
paBHBI
3. UYro TaKoe tenzop | Ckasp. 1
HYJIEBOI'O paHra?
4, Yro takoe TeH30p nepBoro | Bekrop. 1
panra?
5. Uro Takoe cBepThiBanue | CyMMHpOBaHHE TEH30pa MO KaKUM-THOO ABYM | 1
TeH3opa? WHJIEKCaM
6. Haiitu oOmee pemienue [TonpiTaemMcst  pa3nenuTh MEPEMEHHbIE | O
QG epeHIaIbHbIX MHTErpupoBaHus. J{Jis 3TOro BbIHECEM 3a CKOOKHU
YpPaBHEHUU. O0IIMIi MHOXHTENb: y(x + 1)dx + x(y +1)dy = 0,
Oy + y)ax + Oy + x)dy =0 pasHeceM ciaraeMsle: y (x +1)dx = —x(y +1)dy
dy
; BBIpaXas — W3 IOJYYEHHOTO YpaBHEHUS
dx
dy
ybemumea B TOoM, uYrto—= f (x)Uf,(y) H,
dx
3HAYMT, Hare ypaBHEHHE SIBIISICTCS
T epeHIaIbHbIM YPaBHEHUEM B
pa3aEIAOMNXCS IEPEMEHHBIX. Pa3znenum
(1) (1)
HepEeMEHHEIE. | —+ 1 |dx = —| —+ 1 |dy .
PR A R
[TpounTerpupyemM MOTYYUBIIEECS BbIpaXKCHHE
o COOTBETCTBYIOIIUM MIEPEMEHHBIM:
[L44] :
.[ —+1|dx :—J' —+1|dy .
(x ) y
[Tonyunm In|x|+x=—|n|y|—y+InC, =
In|xy|+ he ' =IhcC.
Takum o0pazom, MBI YOEIUIUCH B TOM, YTO
we "V =C - oOmMA WHTETpaJ 3aJaHHOTO
yYpaBHEHHS.
7. Haiitn uactHOe pemieHue y 42y —3y=e” . HEOTHOPOIIHOE 5
Qg depeHInaIbLHOro .
nuHelHoe auddepeHnnanbHOe ypaBHEHHE C
YpaBHEHUS,
MTOCTOSIHHBIMH ko3 duLmeHTaMu 2-0ro
yJIOBJIETBOPSIIOIIEE
nopsiaka. Permenne OyneM UCKaTh B BUIE CYMMBI
HAYaJIbHBIM YCIIOBUSM

2x

y"+2y'-3y=c¢
y(0)=1;y'(0) =1

pemieHuii: OOIIero pemeHus OJHOPOTHOTO
YpaBHECHHUS Yy M YaCTHOTO  pELIEHHUs

HEOJHOPOJHOIO ypaBHEHHUS Y , KOTOpoe Oyjaem

UCKaThb II0 BUAy mpaBod dactu. Hagynem c




OTBICKaHUSA Y .

y"+2y'-=3=0 CocraBuM
XapaKTEPUCTHYECKOE ypaBHEHHE:
k®+2k-3=0; k, =1k, =-3.
CieioBarenbHO, 00lIeE PELICHHE OJHOPOTIHOTO

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

* 2 *
y  OymeMm McKaTh B Buje A-e . Yy - 4acTHOE
pelIeHUe YpaBHEHHMsI, [IO3TOMY OHO MpEeBpaIiaeT

Cro B BCPHOC YHUCIOBOC TOXKIACCTBO. IToncraBuM
€ro B YpaBHCHHE u BBIYUCIIUM A.

(y*) = 2Ae“;(y*) = 4pe’".

2x

Ape P+ an -3 == A=0,2.

3HauuT y* = 0,262X . Takum o0Opa3zom, obOiee
peleHue HEOJIHOPOJIHOI'O ypaBHECHHUS
+0,2e°". Jas
BBIUMCJICHHSI YaCTHOTO PEIICHUS OIpPEIeInM

3HAQUYEHMUSI KOHCTAHT HCXOAs U3 HavaJlbHbIX
YCIOBU:

-3x

y=y+y =Ce“+C,be

y=Ce“+C,e " +0,2e";

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

[1=C,+C,+0,.2 (C,=0.75
3 -4
l=C,-3C,+04 [C,=0.05

3

Oteer: y=0.75¢" +0.05¢ ~* +0,2e""

Beruncnurs J'(X +y)dL ,

K

rie (K) KoHTyp
TPEYTOJIbHHUKA C BEPUIMHAMHE

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

KOHTYP MHTErpHpPOBaHus (K) pa30uT HA TPH
4acTH oa, as, 60, TOT1a KPUBOJIUHEHHBIN
HHTErpaJ 1no JaHHOMY KOHTYpPY OyAeT paBeH:
J = j(x +y)L =

K

J'(x+ y)dL + J'(x+ y)dL + _[(x+ y )dL

OA BO

YPABHEHMUE (0A):
y=0=y=0, 0<x<1
YPABHEHUME (4B):
y=1l-x=y=-1 0<x<1
YPABHEHME (BO)

Xx=0=x=0, 0<y<l1
1
J='[(x+0) 1+ 0dx +

0




1

J‘(x+1—x)w[1+(—1)z dx +I(0+ y)N1+0dy =

0
1

1 1 1 2
:J'xdx+\/;-jdx+jydyzx— +
0 0 0 2

0

2

1
\/;-xl+y— :£+\/;+£:\/;+1.
|° 2 2 2

0

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

K

BbBIYUCJ/IUTDH
HNHTEI'PAJI

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

JABYMSI
CIIOCOBAMMU:
HEINOCPEJACTBEHHO
N 11O ®OPMYJIE
I'PUHA.

L - KOHTYP
MHOI'OYTI'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 00
TOTJA — =4y, —=2(x+yY).

oy oX
MOJIYYAEM, UTO

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

ABCA

I'’TIE OBJIACTbD (D) - TPEYT'OJIBHUK
ABC.

v

Puc. 6

3AITUIITEM YPABHEHUE CTOPOH
TPEYI'OJIbHUKA ABC.
(AB): y = x,

(CA): x=1
BBIYNCJIUM JBOMHOM UHTEI'PAJI IO
JJAHHOM OBJIACTH (D):

(BC): y=4-x,

J :2~J'dx J_' (x — y)dy :2~J’[xy—y—]
4~;(4x—x2—4>jx =

3

=4 ~(2x2 - 1x3 - 4xw

\ 3 l,
BbBIYUCJIUM TEIIEPH
HEITIOCPEJICTBEHHO




KPUBOJIMHEWMHBIN UHTEI'PAJI T1O
KOHTYPY TPEYI'OJIbHUKA ABC,
COCTOSILIEMY U3 3BEHBEB: 4B, BC,
CA.

J = J'Z-(x2+ yz)dx +(x+y)dy + J'Z-(x2+ yz)dx 4 (x+y)dy

AB BC

+ IZ‘(XZ + yz)dx +(x+ y)zdy

CA

YPABHEHMUE (4B):

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

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

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

TAKHUM OBPA30M,

2 1 1
J :J'szdx +I(4x2—16x+16)dx +I(1+ y) dy =
1 2 3

56
3

4 56 4
3 3

3

PE3YJIbTATBI OAUHAKOBBI.

4
OTBET: J = — —
3

Crnioco0eH OCyIIECTBIATh MOUCK, KPUTHUECKUI aHAIU3 U CUHTE3 MH(POpPMAIMH, NMPUMEHSATh CUCTEMHbIN
HOAXOJ /IS pelieHus moctapieHHbIx 3a1a4 (YK-1).

1. 3amanue | Haiith Koim4ecTBO 853 2
3aKpBITOTO | HATYPaJIbHBIX YUCEI, HE

THIA npesBocxoaumx 1600 u
B3aMMHO MTPOCTHIX C 45.

2. CKOJBKUMHU HYJISIMU 2012! oxanuuBaetcs 501 nynem 3

OKaHYMBAETCS YHUCIIO
201217

3. HaiiTy HaTypanbHOe n=3,n+10=13, n+14=17 3
YHMCIO N TAKOE, uTo

gyucaa n, n+10,
n+14 -1pocTeIe.

4. Haiitn HanbGonbIIee n=148. 3
HaATypaJbHOE YUCIIO N ,
IpU KOTOPOM JpoOb

101-102-...-1000
A=

7

SIBIISIETCS TIEITBIM
YHCIIOM.

n

5. Pemuth cpaBHEHME x =17(mod 23) 3




17x =13(mod 23)

6. JlokazaTh, 4TO CymMMa BosbmeM JBa nocrie10BaTeNbHBIX HaTypaJIbHbBIX
KBaApaToB ABYX gyucina N U n + 1. OgHO U3 HUX YeTHOE, a
MIOCIIENOBATEIIBHBIX Jnpyroe HeuetHoe. Haitgem cymmy S ux
HATYPAILHEIX HHCEI kBazapaToB:. Ecimu pazgenurs S Ha 4, TO B
IIpH JIeJIeHuU Ha 4 Jaet n(n+1)
ocTaTok 1. 4acTHOM Oy/IeT HaTypaJlbHOE YHCII0 — a

B ocTatke 1.

7. Ecmn p > 3 -npocroe | Pazgenum p Ha 6 c ocTaTKOM: p = 6qQ + I .
YHUCJIO, TO €T0 MOYKHO [TockonbKky p IPOCTOE YHCIIO, TO OCTATOK HE
HpEACTaBUThL B BUIC MOJKET OBITh paBeH 2, 3 u 4. Ocrarorcs aBe
6n +1 wm 6n —1,TA€ | gogmoxmocTH: r =1 u r = 5. B mepsom

N - HaTypajlbHOC ciaydae p = 6n+1,r0e n = ,aBO BTOPOM
YHCIIO.
ciyqae p=6n-1,rnen=q+1.

8. Jlokaszatb, 4TO cpeaun JlaHHO€ YKCII0 HEYETHOE, TIOATOMY OHO SIBJISIETCA
qucen Buaa 2p +1, KyOOM HEUeTHOTo umcia: 2p +1= (2n +1)°.
A€ p - HOpocToe PackpbIBast 3T0 COOTHOIIEHUE, ITOTy4aeM
1HCIIO, TOJIBKO OXHO p=n(4n’ +6n+3).Takkak p - mpocToe
SIBJIIETCS. TOYHBIM
KyGOM. YUCIIO, TO =11 p=13.

0. JlokazaThb, 4TO MIpH Ecnu 310 yTBEepk/IeHHE HEBEPHO, TO BCE

n > 2 MEXIy YUCIaMU | MPOCTHIE YUCIIA, MEHBIIHE N !, OyayT TaKkKe HE
N 1 nl couepxurcs Oonbiue, yueM n . PaccMoTpum ymcio n!-1.
o kpaiineit Mmepe oiHO | OHO COCTaBHOE U MO3TOMY JIOJDKHO JIEIUTHCS Ha
MIPOCTOE YHCIIO. MPOCTHIE YKCIIA, KOTOPHIE HE MMPEBOCXOMAT N .
Ha »Ttu sxe npocteie uucna nenutcs n!. Ho aBa
MIOCJIEI0BATEIbHBIX HATYPAJIbHBIX YHCIIA HE
MOTYT UMETh OOIINX MPOCTBIX AETUTENEH, T.K.
OHH B3aMMHO MPOCTHIE.

10. JlokazaTp, 4TO eciu JlocTaTouHOo 10Ka3aTh 3TO I MPOU3BEICHUS
HaTypajabHbIC YHCTIa AByx uucen. Ilyctb a=m-s+1u b=m-t+1.
npy ACJICHUMHA Ha M Torpa, T.e. YaCTHBIM OT JICJICHUS YKCJa a -b Ha
JIal0T OCTATOK 1, TOMX | m Gymer (m-s-t+s+t), a ocratkoM 1.
MIPOU3BENICHUE TIPU
JICTICHUN HA M TakxkKe
TaeT OCTaToK 1.

7.4. MeTonnyeckue MaTepuaJibl, ONpe/e/siioliue Mpoue1ypbl OeHUBAHUS Pe3y.JIbTATOB
00y4eHMsI M0 JUCHUILINHE (MOIYJII0)
[IpenomaBatenp, pealu3yrONINN ITUCIUIUIMHY, B 3aBUCHMOCTH OT YPOBHS TOJATOTOBJIICHHOCTH

06yqa10u11/1xc;1 MOXCT HCIIOJIb30BAaTh HHBIC (bOpMBI, MCTOABI KOHTPOJISI W OLCHOYHBIC CPCIACTBA,
nucxonasa n3 KOHerTHOﬁ CUTyalu.




Tabauna 10 — TexHosiornyeckasi KapTa peMTHHrOBbIX 0AJUI0B 10 JUCHHUIIMHE (MOIYJII0)

No KoHTpompyembie KOJ‘II/I‘IGCTBOU MakcumaiibHOE Cpok
MEPOTPHUATHHA KOJIUYCCTBO peCcTaBiIe
/11 MEPOTIPHUATHS
/ Gab OayToB HUS
OcHOBHOI1 0J10K
1. | Omsem na 3ansamuu 31 3 B TCUYCHUU
cemecTpa
2. | Boinonnenue npakmu4eckoeo 3a0anust 7n v B TCUYCHUU
cemecTpa
3. | Buinonnenue KOHMpoIbHbIX pabom 3/10 30 B TCUCHUU
cemecTpa
Bcero 40 -
4. | Ilocewenue 3anamuii 5)
5. | Ceoespemennoe  evinonnenue  6cex 5
3a0aHutl
Bcero 10 -
JlonmotHUTENBbHBIH 0JIOK* *
6. | Oxszamen
Bcero 50 -
HUTOI'O 100 -
Tabauua 11 — Cucrema mrpadoB (17151 0THOT0 3aHATHS)
[Tokazarenn bayn
Ono3soanue na sauamue -0,5
Hapywenue yuebnoti oucyuniunol -1
Hezomosnocms x 3ansmuio -1
IIponyck 3ansamus 6e3 Y8axcumenbHOU NPUUHDbL -1

Tadauuma 12 — IIkaga nepeBoja pPeWTHHIOBBIX 0A/UIOB B HTOrOBYI0 OLIEHKY 3a CeMecCTp
N0 AUCHUIIMHE (MOAYJII0)

Cymma OanioB Onenka 1o 4-0ayuIbHOM 1IKase
90-100 5 (OTIM4YHO)
85-89
;g:?j 4 (xopomo) 3auTeHo
65-69 3
6064 (YIOBIETBOPUTEIHHO)
Huxe 60 2 (Hey10BJIETBOPUTEIILHO) He 3aureHo

[Ilpumeuanue: ecnu 6 cemecmpe umMo2o60u GOPMOU KOHMPOAs NO OUCYUNIUHE (MOOYII0)
A6I51eMCs IK3AMeH, 2pagha co cnosamu «3aumernoy, «He saumenoy» ne npugooumcsi]

HpI/I pcam3aniui  AUCHUIIIAHBI (MO,Z[YHH) B 3aBUCUMOCTH OT YPOBHA IMMOATOTOBJICHHOCTU
o6yqa}01u1/1xcsl MOT'YyT OBITH MCITOJL30BaHbLI MHEIE q)OpMI)I, MCTOABI KOHTPOJIA U OUCHOYHBIC CPEACTBA,
nucxonsa u3 KOHKpCTHOﬁ CUTyalllu.



8. VYYUEBHO-METOJUYECKOE U HTHO@OPMALIMOHHOE OBECIIEYEHUE
JUCIUATLITAHBI (MOIYJIsT)

8.1. OcHoBHas JIMTepaTypa
1. Pomanko B.K., CoopHuK 3a1a4 110 quddepeHIMaTbHbIM YPaBHEHUSIM U BapUALMOHHOMY

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

2. Mpemmkuc A.JL., [TpuknagHas MmaTeMaTHKa 711 MHKEHEPOB. CIICIIMAIIbHBIC KYPCHI. [ DJIEKTPOHHBIN
pecypc] / Mermikuc A. J1. - 3-e uzn., gor., - M. : ®U3MATIIUT, 2007. - 688 c. - ISBN 978-5-
9221-0747-1 - Pexxum gocryma: http://www.studentlibrary.ru/book/ISBN9785922107471.html

3. Tonsuun A.Jl., CipaBOYHHK IO UHTErPanbHbIM YpaBHeHUAM. [DiekTponHsbiil pecypc] / [lonsaun
A. J1., Manmxupos A. B. - M. : DUSMATIJIUT, 2003. - 608 c. - ISBN 5-9221-0288-5 - Pexum
noctyna: http://www.studentlibrary.ru/book/ISBN5922102885.html

8.2. lonotHUTe/ILHAS JIUTEPATypa

1. BacunbeBa A.b., luddepennnanbabie 1 HHTETpalbHbIE YPaBHEHUS, BAPHAIIIOHHOE
MCYHCIICHUE B IIPUMEpPax M 3a1a4dax [DnekTpoHHbIi pecypc] / Bacunsea A. b., Mensenes I'. H.,
Tuxonos H. A., Ypazrunpauna T. A. - M. : ©U3MATIIUT, 2003. - 432 c. (Kypc Bbiciiei
MaTeMaTHKU U MareMatudeckor ¢pusuku. Beimr. 10) - ISBN 5-9221-0276-1 - Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN5922102761.html

8.3. UnTepHeT-pecypchl, HE0OX0AMMBbIE JJI1 OCBOCHHS AUCHUILIMHBI (MOXYJIA)

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

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUITJIMHBI (MOYJIA)

JleKMOHHbBIE 3aHATUS TMPOBOJATCS B ayAauTopusx Ha 60-80 mocaJouyHBIX MECT, MPaKTHYECKHE
3aHATUSA — Ha 20-30 mocagouHbIX MecT. B OTBEIEHHBIX Ui 3aHATHH ayJUTOPUAX MMEIOTCS yueOHbIe
TOCKH (O0IBIIIOr0 pa3Mepa) ISk BU3yaTH3alu UHPOPMaIIUH.

Taxoke B X0/i€ JIGKLIMOHHBIX U MPAKTUYECKUX 3aHATUH TNPUMEHSIOTCS y4eOHO-AEMOHCTPALMOHHBIE
MYJIbTUMEANIHBIE IPE3EHTALNU, KOTOPbIE 00ECIIEUNBAIOTCS CAETYIOUIMM TEXHUYECKUM OCHAILlEHUEM:

1. KommbroTeps! (B KOMIUIEKTE ¢ KOJTOHKAMHU)
2. MynbTUMEIWIHBIA TPOEKTOP
3. DOkpaHn.

Pabouas nporpaMma AMCHUIUIMHBI (MOAYJIS) TPH HEOOXOJUMOCTH MOKET OBITh aJalTUPOBAHA JIJIs
oOydeHus (B TOM YHMCJIE€ C MPUMEHEHHEM JUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUMN) JIMIL C
OTPaHUYEHHBIMU BO3MOXHOCTSIMH  3/10pOBbsl, MHBaIMI0B. J[lyis 3TOro TpedyeTcs 3asBlieHHUE
00y4aromuxcsi, SABJISIOMUXCS JUIAMH C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/10pPOBbsI, MHBAJIMIaMH,
WIM UX 3aKOHHBIX MPEACTABUTENEH U PEKOMEHIALINN TICUXOJIOr0-MEANKO-TIENArOTHUECKON KOMUCCHH.
Jns mHBanIMaoOB cojep:kaHue pabodeil MmporpaMMbl JTUCHUIUIMHBI (MOAYJS) MOKET OIpeneisiThCs
TaKXe B COOTBETCTBUU C MHAMBUYAIbHOM MPOrpaMMoi peaObuiuTauy nHBaIKAa (Ipy HAJTM4uK).
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