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Pabouas mporpamma cocraBiieHa B coorBerctBuun ¢ ®PI'OC BO mno
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1 Iesu v 3a7a41 M3y4YeHHs TUCHHUTLIAHbI
1.1 Ileab ocBOeHHS JUCIUIIHHBI

JlaHHas AMCUUIUIMHA CTAaBUT CBOCH LIENbI0 M3Y4YeHHE (YHAAMEHTAIbHBIX OCHOB TEOPUU
YpaBHEHHI MaTeMaTHIECKOI (PU3HKHU B 00beMe, HEOOXOTUMOM JIJIs1 OOTIIET0 pa3BUTHS U OCBOCHUS
CMEKHBIX TU CIUTUIMH (PU3HKO-MAaTEMAaTUYECKOTO KA, OBJIA/ICHUE alllIapaTOM MaTEMaTH4 eCKOM
GU3NKKM W TOATOTOBKY K CO3HATEIBHOMY BOCIPHUSATHIO TPOIEAYp MPHUKIAJIHOTO aHaIn3a,
OCBOGHHME METOJOB IIOCTPOCHUSI MAaTEeMAaTHYECKUX MOJEJe Ha OCHOBE YypaBHEHUU
MaTteMaTH4ecKon Gu3nku. Llean MUCIUTIINHBI COOTBETCTBYIOT ()OPMUPYEMBIM KOMITETEHITUSIM
OIIK-1, OIIK-3, ITIK-2.

1.2 3apauu JUCHHUILIHHBI

OcHOBHEBIC 3aa9H JUCIHUITIIMHBI:

—YCBOEHHE OCHOBHBIX €W, MOHATUH U (PAKTOB ypaBHEHHIl MaTeMaTHYECKOH (U3UKH,
HEOOXOIUMBIX JJIsl PELIEHUs TEOPETUYECKUX U MPHUKJIAJHBIX 3a]ja4 IPUMEHEHUs! AUCIUIUINHBI;

—(hopMHpOBaHUE HABBIKOB (POPMYJIMPOBATh U PELIaTh 3aa4d MaTeMaTUYeCKON (PU3UKH,
CO3/1aBaTh U MCII0JIb30BaTh MaTEMaTH4ECKHE MOJIEIH IIPOI[ECCOB U 00BEKTOB;

—pacmpeHue W yrayOJieHue TEOPEeTUYECKHX 3HAaHUW U Pa3BUTHE JIOTMYECKOTO
MBIIUICHUS; TOABEM OOIIEr0 YPOBHS MAaTEMaTUYECKON KYIbTYPBI;

—(hopMHUPOBAHKUE TBOPUECKOTO MOIX0/1a K U3yUECHUIO (PU3UUECKUX MTPOILIECCOB.

1.3 MecTo AUCHHMILIMHBI B CTPYKTYpPe 00pa3oBaTe/IbHOM MPOrpaMMbl

JucuunmmHa «YpaBHEHUS MaTeMaTH4ecKOW (HU3UMKU» OTHOCUTCS K «OOs3aTenbHas
yacTb» bioka 1 «/lucuunnuael (Moayn)» yaeOHOro IJjaHa.

MecTo Kypca B OATOTOBKE BBIIYCKHUKA ONPEAEISETCS BBIIAIOIIEHCS POJIBIO METOAOB U
ujel ypaBHEHUN MaTeMaTndecko Gpu3uku B (OpMUPOBAHMM CHEIHAINCTA I10 J000i 0bnacti
3HAHUH, CEPbE3HO HCIOJb3YIOIIEH MaTEMATUKY; KpOME TOro, MHOTHE TUCKPETHBIE, "KOHEUHbIE"
MOJENH, 3aJa4d U aJIrOPUTMbI, XapaKTEpHblE i1 JaHHOM CIENHUAIbHOCTH, MMEIOT CBOUM
UCTOYHHKOM, MPOOOpPa3oM MM MpeNeibHbIM CIy4yaeM Ty HJIM HHYI0 OECKOHEYHOMEPHYIO
CHTYaIlHIO, @ TOTOMY TPEOYIOT CBOOOIHOTO BJIQJICHUS UACSIMHU U TIOAXO0JaMH, BEIpAOOTAHHBIMU B
MaTemMaTHueckon ¢pusuke. JlaHHbIH Kypc Hanbosiee TECHO CBsi3aH ¢ Teopueil nupdepeHanbHbIX
YpaBHEHUH, MOCKOJIbKY OOJIbIIMHCTBO YPaBHEHUI MAaTEeMAaTUYeCKOW (PU3MKU CBOAATCA TEM WU
UHBIM CIIOCOOOM K OOBIKHOBEHHBIM AU(PepeHIInaTbHbIM yPaBHEHUSM.

HeoOxoaumbIM TpeOOBaHHEM K «BXOAHBIM» 3HAHUSM, YMEHUSM U OIBITY JAESITEIbHOCTU
00y4aroIerocsi pxu OCBOCHUM JaHHOM TUCLUILIMHBI, IPUOOPETEHHBIM B PE3ybTaTe U3Y4ECHUS
IPEAIECTBYIOLINX 1M CLUIIIIMH, SIBJISETCSI OCBOCHUSI KypCOB MaTEMaTH4YECKOI0 aHAJIN3a, aaredpsl
U QaHAIMTUYECKOU reoMeTpuu U AuddepeHInaabHbIX YPaBHEHUH, B 00beMe, IPeayCMOTPEHHOM
JUIS. COOTBETCTBYIOIIETO HAIIPABJICHUS.

14 TlepeyeHb IUIAHMPYEMBIX PpPe3yJbTATOB OO0y4YeHHUs] 1O JTUCHHUILUIHHE,
COOTHECEHHBIX ¢ IUIAHMPYeMbIMHM Ppe3yJbTATAMHM OCBOeHHSI 00pa3oBaTebLHOM
MPOrpaMMBelI

[Tporpamma onpezenser o0t 00beM 3HaHUHN, TO3BOJISAIONINI CHOPMUPOBATH Y CTYIEHTA
HEJIO0CTHOC IIPCACTAaBJICHHUC 00 OCHOBHBIX MOACIIX M MCTOAAX MaTeMaTHYSCKOM (bI/IBI/IKI/I,
o0ecreunBaroIyX MHUPOKUH CIIEKTP UX MpUMEHEeHU. BMecTe ¢ TeM, u3noxkeHue psjaa pasienon



Kypca Hen30eKHO UMeeT, B OCHOBHOM, MH(OPMAIIMOHHBIA XapakTep. B pesynbpTare u3ydeHus
JUCIUTUINHBI CTYICHT JTOJDKEH

—3HaTh 3HAYEHUE OCHOBHBIX TEOPEM TEOPUU YpPaBHEHUH MaTeMaTU4eCKOW (U3UKU
(TeopeMbl CYILIECTBOBAHUS U EIUHCTBEHHOCTH pelleHus 3agay Kol OCHOBHBIX THUIIOB,
HayaJbHO-KPAEBbIX 3371a4 OCHOBHBIX TUIIOB, TEOPEMBI O HENPEPHIBHOW 3aBUCUMOCTH PEILLIECHUS



3aga4 Komm oT HayanbHbBIX JAHHBIX U IAPaMETPOB), IPEACTABIIATh CIELUPUKY 3a/1a4 peLIaeMbIX
C IOMOIIIBIO YPaBHEHUH MaTeMaTUYeCKON (PU3UKY;

—YMeTb HaXOJUTh pEIIeHHs: OOILIMe A OCHOBHBIX TUIOB JU(depeHnnaIbHbIX YpaBHEHUH ¢
YaCTHBIMM IPOM3BOAHBIMU BTOPOro mnopsika, 3agad Komm ansg ypaBHeHHH mapaboiavuecKkoro u
TUIEepOOIMYECKOr0 THIIOB, HAYaJbHO-KPAEeBBIX 3a7ady JUIsl ypaBHEHUH mnapaboiM4yeckoro u
TUNepO0IMYECKOro TUIOB B OTPAaHUYEHHBIX 00JACTAX, BHEIIHUX M BHYTPEHHUX KpaeBbIX 3a/1ay AJis
YpaBHEHUH AIIUNTUYECKOr O TUIIA, YMETh JOKa3bIBATh U3yYaeMble TEOPEMBI;

—BJaJIeTh OCHOBHBIMM METOJAaMHU DEIIEHUS HAYaJbHBIX M KpPAEBbIX 3aJau A ypaBHEHUN
MaTeMaTU4YeCKON (PU3UKHU 1 OBITH CIOCOOHBIM MEPEBECTH KOHKPETHYIO MPHUKIAJAHYIO 3a7a4y Ha SI3bIK
muddepeHInanbHbIX ypaBHEHUHA C YaCTHBIMH IPOU3BOIHBIMH WJIM HMHTETPAJbHBIX YpaBHEHHH H
ONPENEINUTh ITyTH €€ PELICHHUS.

TpeboBaHUSA K YPOBHIO OCBOEHHUS COZIEpXaHHsS Kypca ONpPEAENSIOTCS BBIIIECKa3aHHBIM,
colepkaHUEe Kypca JODKHO OBITh YCBOGHO HACTOJNBKO TIIYOOKO M OCHOBATEIbHO, YTOOBI
obecrieunTh MOTPEOHOCTH CMEXKHBIX KypCOB, a TaKKe AaKTUBHOE BIAJCHUE METOolaMHu
MaTeMaTUYeCKOM (PU3HMKH, KOTOpbIE MOTYT BCTPETUThCS B JajbHEWILEH NMpakTU4ecKol paborte
BBIIYCKHHUKA.

N3yueHne naHHOW y4uyeOHOM IUCLUIUIMHBI HANpaBICHO Ha OBJaJIeHHME OO0ydaroLUMMcs
CJIEAYIOIUMHU KOMIIETEHLUAMHU:

OIIK-1 Cnoco0eH npuMeHATh (pyHI1aMeHTATbHbIE 3HAHMS, NTOJIyYeHHbIE B 00/1aCTH
MaTeMaTH4eCKHX M (WJIM) eCTeCTBEHHBIX HAayK, M HCHOJb30BaTh HX B
npo¢eccuoHATIBLHOM AeSITeJIbHOCTH

3narp MOIIK-1.1 (06.016 A/30.6 31.3) CiocoOeH npuMeHsATh (pyHIaMEHTaJIbHbIE

3HAHMUS, TMOJTYYCHHbIE B 00JIACTH MAaTeMaTHYeCKUX U (MIM) €CTECTBEHHBIX HAayK, U
UCMOJIb30BaTh UX MPU aHAIN3E MPEIMETHON 001acTi

NOIIK-1.2 (40.001 A/02.5 3u.2) OTe4yecTBEeHHBIH U MEXAYHAPOAHBIN OMBITB B
007aCTM MaTeMaTUYeCKUX W (MJIM) €CTECTBEHHBIX HAyK, M HCIOJb30BAaTh UX B
npodeccoHaIbHON ASSITETbHOCTH

Ymers MOIIK-1.4 (06.016 A/30.6 ¥V.1) Ucnosnb30BaTh CyIIECTBYIOIIME TUIIOBBIE PEILEHUS U
11a0JI0HBI ITPH aHAJIN3€ BXOTHBIX JaHHBIX

Baagers MOIIK-1.7 (40.001 A/02.5 Tn.2) IlpoBeneHue HaOIOICHUI ¥ U3MEPEHUI, COCTABJICHHUE
WX OMKCAaHUN ¥ POPMYIHPOBKA BEIBOJIOB
NOIIK-1.8 (40.001 A/02.5 [Ip.2 Tnx.) [desrenbHOCTh, HallpaBJICHHAS Ha PEIICHUE
3a]]a4 aHAIUTHYECKOTO XapakTepa, MPEAINoJiaralolx BbIOOp M MHOrooOpasue
aKTyaJIbHbIX CIOCOOOB peIlleHHs 3ajay, C HCIOJIb30BaHUEM (DyHIaMEHTaIbHBIX
3HAHWM, TIOJTYYCHHBIX B 00JIACTH MaTEMaTHYCCKUX U (MJTH) €CTECTBEHHBIX HAYK

OIIK-3 Cnoco0eH npuMeHATh U MOAN(UIUPOBATH MaTeMaTHYeCKHE MO EJIH /Il pelleHusl 3a1a4
B 00J1acTH NPOo(decCuoHATIBLHOM AeSITeJIbHOCTH
3nars MOIIK-3.1 (06.016 A/30.6 31.3) Llenu u 3a1auu TPOBOJUMBIX UCCIICIOBAaHUN U
pa3paboTOK, METOAbl MAaTEeMaTUYECKOr0 MOJEIUPOBAHUS JId pEUIeHHs 3a7ad B
obnacTu mpogeCCHOHATBHOM eI TeTbHOCTH



HOIIK-3.2 (40.001 A/02.5 3u.1) Llenn u 3agaun MPOBOJMMBIX MCCIEAOBAHUN H

pa3paboTOK, METOABl MAaTEMAaTHYECKOrO MOICITHPOBAHMS Ul PEICHHs 3ajad B

obnactu mpodeCCUOHATBHON NeATETbHOCTH

NOIIK-3.3 (40.001 A/02.5 3H.2) OredecTBEHHBII W MEKIAYHAPOIHBIA OMNBIT B

COOTBETCTBYIONICH  OOJIACTM  WCCIICOBAHWW,  METOABl  MATEMAaTHYECKOTO

MOJICTTUPOBAHUS Ui pPEHICHUS 3amady B obnactu
npodeccuoHanbHOM AeSITENbHOCTH

Ymerns MOIIK-3.5 (06.016 A/30.6 V.1) Ananu3upoBaTh BXOIHBIC TaHHBIE, CIIOCOOCH
OPUMEHATh U MOAW(DUIIMPOBATE MAaTEeMAaTUYECKHE MOJEIM U pEIICHHs 3a]ad B
o0nact mpodeCcCUOHATBHON JeATETbHOCTH
NOIIK-3.6 (40.001 A/02.5 ¥.3) [IpuMeHSATH METO/BI IPOBEAEHHS SKCIIEPUMEHTOB,
MaTeMaTHYECKOEe  MOJCIMPOBAHWE JUII  pelleHus 3amady B 00JacTH
npo¢ecCHOHATBHOMN NesSTeTbHOCTH

Baagers MOIIK-3.9 (40.001 A/02.5 Ta.1) IIpoBeneHne SKCIEPUMEHTOB C MCIOJIb30BAaHUEM
METOJIOB MAaTEeMAaTUYE€CKOT0 MOJICTTMPOBAHMS B COOTBETCTBUU C YCTAHOBJICHHBIMH
MOJTHOMOYHUSAMU
HNOIIK-3.10 (40.001 A/02.5 Tn.2) IlpoBenenne HaOMIOAEHUNA W U3MEPEHHUI,
COCTaBJICHHE WX OMNHCAaHWK U (OPMYIMPOBKA BBIBOJAOB, C TPUMEHEHUEM
MaTEMAaTUYECKUX MOJIEIIeH
HOIIK-3.11 (40.001 A/02.5 Ip.2 Tx.) JledarensHOCTh, HAallpaBJICHHAs! HA PEIICHUE
3a/lad aHAIMTHYECKOTO XapakTepa, MpEeAroJiaraloilux BbIOOp W MHoOrooOpasue
aKTyallbHBIX CIIOCOOOB pEIIeHHsS 3a7ad Ha OCHOBE METOJOB MaTeMaTH4YECKOTO
MOJICITUPOBAHUS

IIK-2 Cnoco0eH aKTHMBHO YYaCTBOBATHh B MCCJIEJOBAHMU HOBBIX MaTeMAaTH4eCKUX Mojejeil B
€CTEeCTBEHHBIX HAYKAX

3uarp UIIK-2.1 (06.016 A/30.6 3u.3) IIpenmerHass o0macTb WU METOABI MAaTEMaTHYECKOTO
MOJICITUPOBAHUS B €CTECTBEHHBIX HayKax
NIIK-2.2 (40.001 A/02.5 3n.1) llenu m 3amauyu MPOBOAMMBIX HCCICAOBAHUUA H
pa3paboTOK B €CTECTBEHHBIX HAYKaX
UIIK-2.3 (40.001 A/02.5 3H.2) OtTeuecTBEHHBI W MEXIYHApOIHBIA ONBIT B
HCCIIEIOBAHUHM MaTEeMAaTHYECKUX MOIEJICH B €CTECTBEHHBIX HayKax
UIIK-2.4 (40.001 A/02.5 3n.4) Metoasl mOpoBeNEHHUS DKCIEPUMEHTOB U
HaOIIOACHUH, 0000meHNsT 1 00paboTKM MH(POPMAlMM B HMCCICAOBAaHUU HOBBIX
MaTEeMaTHYECKUX MOJICIICH B €CTECTBEHHBIX HayKaxX

Ymers UIIK-2.6 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOJHBIC JAaHHBIC MPH IPOBEICHUU
UCCIICZIOBAHNN MAaTEMAaTHYECKUX MOJICIICH B €CTECTBEHHBIX HayKaX

Baaners UITK-2.8 (06.001 D/03.06 Tn.2) IIpoekTrpoBaHue CTPYKTYp JaHHBIX MPU pa3paboTKe
Y TIPOBEJICHUU MCCIIETOBAHUI HOBBIX MAaTEMAaTHUYECKUX MOJENICH B €CTECTBEHHBIX
HayKax



UIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIOAECHUNH € H3MEPECHH,

COCTaBJICHHME UX OIHMCAHHUU

U (QOpMYIHpPOBKA BBIBOJOB TMpPH MPOBEACHUU

I/ICCJ'ICIIOBaHI/Iﬁ MaTEMAaTHUYCCKUX MOI[@J'IGI\/JI B €CTCCTBCHHBIX HayKax

HIIK-2.11 (40.001 A/02.5 [Ip.2 Ta.) JlesrenbHOCTD, HalpaBJICHHAs Ha PEIICHHE

3a7la4 aHAIUTUYECKOrO XapakTepa, MPeanojaraiolmx BbIOOp M MHOroooOpasue

aKTyallbHBIX CIOCOOOB pelIeHus 3aaad, pa3paOOTKH HOBBIX MaTEMAaTHYECKHX
MoOJIeNIel B €CTECTBEHHBIX HayKax

PGSYJ'H:TaTBI 06y‘-I€HI/ISI IO JUCHUINIMHEC AOCTUTAIOTCA B paMKaX OCYIICCTBJICHHA BCECX

BHI0B KOHTAKTHOM M CaMOCTOSTEILHOMN pa6OTI)I O6yLIaIOHII/IXC$[ B COOTBCTCTBHH C YTBCPKICHHBIM

y4eOHBIM TUIAHOM.

Koz n HaumMeHoOBaHME HHIMKATOPA

Pesynbrarel 00y4eHUs 10 UCLUIUIMHE

OIIK-1 CnocoGeH npuMeHsATh GpyHIaMEHTaIbHbIE 3HAHUSI, TOJyUeHHbIE B 00J1acTH

MaTEeMaTUYECKUX U (MJIM) €CTECTBEHHBIX HayK, U UCIOJb30BaTh UX B IPO(ECCHOHATIBLHON

JACATCIIBPHOCTHU

HOIIK-1.1 (06.016 A/30.6 3m.3)

MPUMEHATH (yHIaMeHTaIbHbIC 3HAHUSI, OJTyYCHHbIC B
001aCTH MaTEeMaTHYeCKHX U ECTeCTBEHHBIX HAYK, U
HCIOJIF30BATh WX MPH aHAIN3E MPEAMETHON 06nacTH
HOIIK-1.2 (40.001 A/02.5 3n.2) OTe4ecTBCHHBIN H
MEK/TyHApOTHBII OTIBIT B B 00JACTH MAaTEMaTHIECKHX

Crocoben

U (MIM) €CTeCTBEHHBIX HAayK, M HCIOJIb30BaTh HX B
npoQeccHoHaANPHON A TETEHOCTH

HUOIIK-1.4 (06.016 A/30.6 VY.l) Hcmons3oBath
CYIIECTBYIONIHE THIOBBIC PENICHMS W IIaOJIOHBI IPU
aHAIIM3€ BXOHBIX JaHHBIX

HUOIIK-1.7 (40.001 A/02.5 Ta.2) IlpoBencuue
HaOJIOICHUI M U3MEPEHHH1, COCTABICHNUE UX OTHCAHHM
1 (OpMyIIMPOBKA BBIBOJOB

HOIIK-1.8 (40.001 A/02.5 [p.2) J[esTenabHOCTS,
HalpaBJICHHas Ha pelIeHue 3aad aHaINTHIECKOTO
XapakTepa, NpeAnoaralolx BeI0Op 1 MHOrooOpasue
aKTyaJbHBIX  CIIOCOOOB  peIIeHWs  3amaq, ¢
HCTIONB30BaHUEM  (DyHAAaMEHTalIbHBIX 3HaHUH,
MOTYyYCHHBIX B OONAcTH MaTeMaTHYeCKnX W (W)
€CTECTBEHHBIX HAYK

3HaeT: OCHOBHBIE 331441, YPABHEHUS U METO/Ibl
MaTeMaTUYECKOM (QU3UKU; (PU3MUECKUNH CMBICI
OCHOBHBIX TMOHATHH M ()aKTOB MaTeMaTHYECKOM
bu3KKu U chepbl UX MPUMEHEHUS

Ymeer: KOPPEKTHO IOCTaBUTh  3ajadyy H
ONPENENUTh KPAaeBble YCIOBHS; aHAIUTHYECKU U
YUCIIEHHO pelllaTh OCHOBHBIE 3a7a4H

MaTeMaTHYECKOU busnku u KOPPEKTHO

HMHTEPIIPETUPOBATH ITOJYUEHHBIE PE3YJIIbTATHI.

Baaneer: OCHOBHOM TEPMHUHOJIOTUEN u
HOHATUWHBIM anrmapaToM — MaTeMaTU4YeCKOM
(U3HKN; OCHOBHBIMH aHAJIMTUYECKUMH U

YUCIICHHBIMU MCETOAAaMH PCUICHUA ypaBHeHI/Iﬁ B
YAaCTHBIX ITPOMU3BOJHBIX

OIIK-3 CniocoOeH npuMeHSITh U MOJU(PHUINPOBATH MATEMATUIECKIE MOCIIH ISl PEIICHHS
3a/1a4 B 001acTi mpodecCHOHaTbHOM 1eITEbHOCTH

HOIIK-3.1 (06.016 A/30.6 3u.3) Llenu u 3agaun

MPOBOAMMBIX HCCIICIOBAaHUH M Pa3pabOTOK, METOMBI
MaTeMaTH-4eCKOr0 MOJCIUPOBAHUA Ui  PEIICHUs
3agad B 00JacTH NPO(eCCHOHANBHON HEATENbHOCTH
HOIIK-3.2 (40.001 A/02.5 3u.1) Ilenm u 3agauu
MPOBOIMMEIX HCCIIEOBAaHUH M Pa3pabOTOK, METONBI
MaTEeMaTHIECKOTO MOJISIMPOBAHMS JUIsl pELIeHHs 3a/1a4
B 00JIaCTH MPO(ECCHOHATBHOMN AEATETbHOCTH
HOIIK-3.3 (40.001 A/02.5 3n.2) OTeuecTBEHHBIH U
MEK/TyHapO/THBIH OTIBIT B COOTBETCTBYIOIIEH 001acTH

3Haer:
OCHOBHBIX

MaTeEMaTUUYECKHE
HOHATUU u

(bopMyIHPOBKU

YTBEPKJICHUH;
MaTeMaTUYECKUE MOJIETIM OCHOBHBIX MPHUIIOKEHUM
TEOPHUH T epeHINATbHBIX

OCHOBHBIC MCTOAbI PCHICHUA 3a1a4

YPaBHEHUMH;

MaTeMaTUYECKOW (PU3UKH; OCHOBHBIE MPUKIIATHBIE
MTAKEThI, UCIIOJIB3yEMBIE JJISl PELICHUS] YPaBHEHUN
B YaCTHBIX MPOU3BO/IHBIX.




HCCHeﬂOBaHI/Iﬁ, METOAbI MaT€MaTHYCCKOTO

MOJICTIUPOBAHUS AL  PEILCHUS obmactu
po(heCCHOHATIBHON ACATEILHOCTH

HOIIK-3.5 (06.016 A/30.6 V.l) Ananu3upoBath

3aga4 B

BXOJHBIC  JaHHbIe, CIOCOOEH  NPUMEHATb U
MOIU(MUIMPOBATE MaTeMaTHUECKHE MOJENH IS
pemeHuss 3amad B o0macth  IpodeccHOHaIbHOU
NeTeNbHOCTH

HOIIK-3.6 (40.001 A/02.5 ¥.3) [IpuMeHATh METOABI

TIPOBEACHUA IKCIICPUMEHTOB, MATEMATUYECCKOC MO—

JNeIMpOBaHHe Ul  pelleHus 3agad B o0yacTH
PO eCCHOHATBHON JeATeIb—HOCTH
HOIIK-3.9 (40.001 A/02.5 Ta.1) IIpoBencuue

OKCIIEPUMEHTOB C HCIIOJIb30BAHUEM METO/ZI0B
MAaTEMaTHUICCKOTO0 MOACIUPOBAHUA B COOTBETCTBUU C
YCTaHOBJICHHBIMH NOJIHOMOYUMSIMU

HOIIK-3.10 (40.001 A/02.5 Tpn.2) IIpoBeneHue

HaOII0IeHUI 1 U3MEPEHUH, COCTaBIICHUE UX ONMCaHUN
u  (opmMymupoBKa  BBIBOJOB, C  NPUMEHEHHEM
MaTeMaTHIEeCKHX MoJemeit

HOIIK-3.11 (40.001 A/02.5 [Ip.2) esiTensHOCTS,
HaIpaBJICHHas Ha penleHue 3aa4 aHaJINTHIeCKOTro
XapakTepa, IpeAnoaraonyx BEIOOp 1 MHOTOOOpasue
aKTyaJbHBIX CHOCOOOB pelIeHns 3a1a4 Ha OCHOBE
METOJI0B MaTEMAaTHYECKOTO MOEIMPOBAHHS

YMeer: cTpOUTh NIPOCTEUIINE MaTEMaTHYECKUE
MOJIET CTaHJAPTHBIX (U3UUECKUX IPOLECCOB;
NepEeBECTU 3aJauy Ha s3bIK AUQQepeHInaIbHbIX
YpaBHEHUII C  YacTHBIMM  IPOU3BOJHBIMH;
HaXOJUTh PEUIeHUs: 00LIMe ISl OCHOBHBIX TUIIOB
nuddepeHnnanbHBIX  YPaBHEHUW C YaCTHBIMU
MPOM3BOAHBIMU BTOPOrO TOPSAIKA; BBIOUPATH
METOABl  pELIEHHs  IOCTaBICHHOM  3aJayu;
cofiep’KaTeIbHO MHTEPHPETUPOBATh PE3YNbTaThI;
UCMOJBb30BaTh  OJJEKTPOHHBIE  TeMaTHYeCKHe
pecypcbl Ay yrilyOJieHUsl 3HaHUW 110 U3ydaeMoi
JTUCLUILITHE

Biajmeer: HaBBIKAMH ~ pelICHUS  3a7adud |
UHTEPIpPETAlMd  PE3yJbTaTOB B
o0JacTu;

TEOpUH

TepMHHAX
MPUKIIATHON HAyYHO-METOANYECKUM
amnmapaToM nudepeHIaIbHBIX
yYpaBHEHUH; HABBIKAMH JI0KA3aTEJIbCTBA OCHOBHBIX
YTBEPKJCHUH;

HaBBIKaAMH IMOCTPOCHUA

MPOCTEH ITUX MaTEMAaTHYECKUX MO el
(U3HYECKHUX MPOIIECCOB; METOIAMHU

HCCIICIOBAHUS MOJICNICH (PU3UYECKHUX MTPOLIECCOB;

Kon n HanMeHOBaHWE HHOAMKATOPA

PesyneTarel 00ydeHUs 110 AUCIUILIINHE

HaBbIKAMU HUCIIOJIb30BaHUS MAKETOB MPUKJIAIHBIX
porpamMm JJisl pelieHus 3aJad MaTeMaTH4ecKoil
¢bu3nku

IIK-2 CniocobeH akTUBHO y4acTBOBATh B MCCIICIOBAHUN HOBBIX MAaTEMAaTHUUE€CKUX MOJIEJICH B
€CTECTBEHHBIX HayKax

HUIIK-2.1 (06.016 A/30.6 3u.3) IlpenmerHas
00J1aCTh M METOJIbI MAaTEMaTHIECKOTO
MO/JICJIMPOBAHHUS B €CTECTBEHHBIX HAyKaX
HUIIK-2.2 (40.001 A/02.5 3u.1) Lenu u 3amaum
MIPOBOAMMBIX HCCIEAOBAaHMN W pa3padOTOK B
€CTECTBEHHBIX HayKax

HIIK-2.3 (40.001 A/02.5 31.2) OTeuecTBEeHHBIN U
MEXIYHApOJ—HBI ONBIT B HCCIIEIOBAHIH MaTe—
MaTHYECKUX MOJENEH B €CTECT-BEHHbBIX HAyKax
HUIIK-2.4 (40.001 A/02.5 3u.4) Meroas
MIPOBEJCHUSI JKCIIEPU—MEHTOB W HaOIIOJEeHUH,
0000-tmeHnst u o00paboTkm wWHGOpMAIH B
HCCIIEZIOBaHNU HOBBIX MaTe—MaTHIECKUX MOJIENCH
B €CTECT—BEHHBIX HayKax

HIIK-2.6 (06.016 A/30.6 Y.1) AHamm3upoBaTh
BXOJIHBIE JIaHHBIE npu
UCCIIEIOBAHUM ~ MaTeMaTH4ecKuX
€CTECTBEHHBIX HayKax

HIIK-2.8 (06.001 D/03.06
IlpoexkTupoBanue  CTPYKTYp
pa3paboTKe ¥ MPOBEJECHUH HCCIECIOBAaHNN HOBBIX

MIPOBE-JICHUH
MOJENIe B

Tn.2)

JaHHBIX npu

3naer:
YeTKOEe MPEACTaBIeHUE O BUAAX MaTEeMaTUYECKUX
MoOJI€/Iel, OCHOBAHHBIX HA YHCJIEHHBIX METO/AX, O
croco0ax uX NOCTPOEHUH, O YMCIEHHBIX METOIaxX
peanu3alnuy MaTeMaTH4eCcKUX MOJeJIel; METOIbI U
CrocoObl IOMCKAa HEeoO0XOoAMMON HH(pOpMalNH,
MaTeMaTUYECKUE pecypchl OUOIMOTEK U CeTH
WHTepHeT o MeTo1aM MaTeMaTUYecKoi (U3UKH.

METOABbI YHCICHHOI'O aHajiu3a, HMCTb

YmMmeer: pazpabarbiBaTh aJIrOPUTM MIPUMEHSIEMOTO

MCTOAAa PpCHICHUA;, TMPUMCHATH Ha JIPAKTUKE

METOAbI  YHMCJICHHOI'O aHaJin3a, pe€ainu3oBaTb

YUCJIEHHBI aJrOpUTM IPOrPAMMHO C ITOMOILBIO

WHCTPYMEHTAJBHBIX CPEACTB UM  IPUKIAJHBIX
MIPOrpaMM; aHaJN3UPOBATh MTOJIyYEHHBIE
pe3ynbTaThl; MOJIb30BaThCA CHpaBOYHOM

MaTeMaTUYECKOHN JIUTEpaTypoH 1o
MaTeMaTU4YeCKON (M3MKE U COOTBETCTBYIOIIMMU
pecypcamu cetu UHTEpHET




MAaTeMaTHYEeCKUX MOJEIEH B
HayKax
HIIK-2.10 (40.001 A/02.5 Tn.2) IlpoBenchue

HaOMIONCHWH W W3MEe—pPEHHH, COCTaBJICHHE WX

€CTCCTBCHHBIX

onucaHuii ¥  (HOPMYIMPOBKA BBIBOJIOB IIPH
[POBEJICHUM HCCIIENOBAHUN  MaTe—MaTHIECKUX
MOJIENEN B €CTECT—BEHHBIX HAYKax

HIIK-2.11 (40.001 A/02.5 [p.2) JesITenbHOCTD,
HarpaBJieHHAs! Ha pelieHne 3a1a4
AHATUTHYECKOTO XapakTepa, MNPeAIIoIararomix
BBIOOD W MHOroo0Opasme akTyalbHBIX CIIOCOGOB
pelieHust 3agaq, pa3pabOTKH HOBBIX MaTeMa—
THYECCKUX MO}IeJ’[eﬁI B €CTCCTBCHHLIX HayKax

Buaapeer: YMEHUEM CaMOCTOSITENBLHO
OCYILECTBIIATh BBIOOP METOAMKHM pELIEHUS U
IIOCTPOEHUS aNrOpUTMa TOM MM WHOH 3aj1auu;
HaBBIKAMM J1aBaTh MOJHBIA aHAJN3 PE3yJbTaTOB
pELIEHUs U OLEHUBATh I'PAaHULBl IPUMEHUMOCTH
BBIOPaHHOI'O METO/Ia; OCHOBHOM TEPMUHOJIOTHEN U
MOHATUMHBIM  aAIapaToM MaTeMaTu4 ecKon
(GU3MKH;  OCHOBHBIMM  AQHATUTUYECKUMHU U
YUCIICHHBIMH METOJAaMU DEIICHHs] YPaBHEHUU B
YaCTHBIX NPOM3BOAHBIX; METOJAMHU U IPHUEMaMHU
MOJTyYeHHs] U CUCTEMAaTU3alluM 3HAaHUHN B 00JacTH

MaTeMaTU4YeCcKoi pu3uku

[Iporiecc ocBOEHUS TUCHUIIIIMHBI « Y paBHEHUSI MATEMAaTHYECKON (PU3UKM» HAIpaBJeH Ha
orBevarommx TpeodoBanusm DI'OC BO wu
OaxanaBpoM

MMOJIYUYCHUA HeO6XOI[I/IM01"O o0beMa 3HaHPII>1,

o0eclieyMBalOIIUX  YCIECIIHOE  BEICHUE IPOU3BOJCTBEHHOW UM  HAay4HO-
UCCIIEIOBATEIbCKOM JIEATENbHOCTH, BIJAJCHUE METOAUKONH (OPMYIMpPOBaHUS U PELICHUS
OPUKIATHBIX 3aJjad, a TaKKe Ha BBIPAOOTKY YMEHUH MNPUMEHATh HA NPAKTHUKE METOJbI
IPUKJIATHON MaTEMaTUKU U HH()OPMATUKH.

Pe3ynbraTtel 00yueHUs MO JUCHUIUIMHE JIOCTUTAIOTCS B pPaMKaxX OCYIIECTBIEHHS BCEX
BUJIOB KOHTAKTHOW M CAMOCTOSITENIbHON pab0Thl 00yJaroIuXcs B COOTBETCTBUH C YTBEPKACHHBIM
Y4€OHBIM IIAHOM.

WNHauKaTtopsl  JOCTHXKEHHMS KOMIIETEHIMH CUHTAIOTCS  CHOPMUPOBAHHBIMH  IIPH
JOCTHKEHUH COOTBETCTBYIOLIMX UM PE3yJIbTaTOB O0yUECHHUS.

2. CTpyKTYypa u cofep KaHue INCUHUIIHHbI.
2.1 Pacnpeaesnenne TPyA0€MKOCTH JMCHUILIMHBI 10 BUAaM padoT

OO1as TpyA0€MKOCTh TUCIUILIMHBI COCTaBIISeT 7 3a4€THBIX €IMHUIL, 252 aKaleMUYeCKUX
yaca. Kypc «YpaBHeHUs MaTeMaTH4eCKON (DU3UKU» COCTOUT U3 JICKIIMOHHBIX U MPAKTUYECKUX
3aHATUH, CONPOBOXAAEMBIX PEryJSIpHOM MHAMBHAYaJbHOM pabOTON mpenoxaBarens co
CTYZEHTaMHU B IPOLIECCE CaMOCTOSTENIbHONW paboThl. B KoHIle 5 ceMecTpa MpOBOAUTCS 3a4eT, B
KOHIIE 6 cemecTpa — 3adeT, dk3aMmeH. lIporpamMMmoil AMCHMIIIMHBI NPEAYyCMOTpeHbl 34 yacos
JEKUHUOHHBIX, 34 4acoB NpPaKTUYECKUX 3aHATUNA U 4 yaca KOHTPOJIMPYEMOH CaMOCTOSATEbHOMN
paboThl, a Takke 35,8 4acoB caMOCTOSITEIbHON paboThl B 5 cemecTpe, 32 4acoB JIEKIIMOHHBIX, 32
YacoB MPAKTUYECKUX 3aHATHH U 41,8 4yacoB camocTosATeNbHON paboThl — B 6 cemectpe u 35,7

YacoB MMOATOTOBKHU K 3K3aMCHY.

Bcero Cemectpsl (yachl)
Bun yueOHoii paboThl 4acoB

5 6

KonTakTHasi pabora (Bcero) 138,7 12,2 66,5
B tom uncre:
3aHATHUS JICKITAOHHOTO THIIA 66 34 32
3aHATHUS CEMUHAPCKOIo TUIMA (CEMUHAphI, IPaKTHUYECKHE 66 34 32
3aHATHUSA)




JlaGopaTopHbIE 3aHATUS

HNnas koHTakTHas padora:

Kontpons camocrostensHoit pa6otsl (KCP) 6 4 2
[Tpomexxyrounas arrecranus (MKP) 0,7 0,2 0,5
CamocTosiTesibHasi padoTa (Bcero) 77,6 35,8 41,8
B tom uncie:
KypcoBas pabota - —
[TpopaboTka yueOHOro (TEeOpEeTHIECKOro) MaTepuaa 46 20 26
[ToaroroBka K TEKyIIeMy KOHTPOJIIIO 31,6 15,8 15,8
[TonroToBka K SK3aMEHY 35,7 — 35,7
Oo6uasi Tpy10eMKOCTh yac. 252 108 144
B TOM 4YHCJIe KOHTAKTHAs 170,7 722 66.5
padora
3a4. e 7 3 4

2.2 Coaep:xanue JUCHHIUIUHBI:

PacnpeneneHHe BU 0B y‘le6H0ﬁ pa6OTBI H UX TPYAOCMKOCTH I10 pa3aciaM AUCHHUIIIIMHBI.

Pa3znensl nucuMIuIMHBL, U3y4aeMbIe B 5 ceMecTpe.

KomuuecTBo yacoB
No HanmeHnoBanue paznenos
AynutopHas pabora BreayauropHas
Bceero pabora
J 113 CPC
ITocTanoBka acc a 3a1a’
1 TaHOBK: PIKi'I nuKams 3aaad 32 10 14 8
MaTeMaTH4eCcKol (PU3UKH
YpaBHEeHHUSI TUITEPOOTHYECKOTO THTIA.
2 | P P 50 18 16 14
OCHOBHBIE 337]a91 ¥ METOJIBI UX PEIICHUS
Bapuannonssie MeTo, aTeMaTU4eCKOM
3 PHAITMOHHBIE METO/IBI B MATEMAaTHUCCKON 18 4 4 12
¢buzuke
KonmaectBo 9acos
No HaunmenoBanue paznenos
AynuropHas padora Breayauropuas
Bcero pabota
JI 113 CPC
0030p TPOIICHHOTO MaTepraa U MprueM
4 P Ipon p p 3,8 _ 1,8
3aueTa
KonuTponb camocrositensHol padotsl (KCP) 4 - - -
[IpomesxyTounast artecraus (MKP) 0,2 — — -
HUroro: 108 34 34 35,8
Pa3znensl nucuMIUIMHBI, U3y4aeMble B 6 ceMecTpe.
6 cemecTp
KonunuectBo uacos
Ne HanmeHnoBanue pasnenos
AynuTtopHas BueaynuTopHas
paszena Bcer
pabota pabora
0
JI 113 CPC
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VYpaBHeHus napadoJINYecKoro TUMA.
1 OCHOBHBIE 3a1aYH U METOIBI UX 30 12 12 6
pelIeHus
YpaBHEHUS U THYECKOrO THIIA.
2 OcHoBHbIe 3a1aun. Teopust 42 16 16 12
MOTEHIaTa
[TpuMeHeHne HHTETPaTbHBIX
3 npeoOpa3oBaHUi K PEIICHUIO 3a/1a4 20 4 2 14
MaTeMaTUYECKOH PU3HKU
4 O030p MPOiiJICHHOr0 MaTepraa u 118 B 5 98
pyUeM 3adyeTa
Hroro no pazaenam AUCITUTUTHHBI 105,8 32 32 41,8
KonTpons camocrostensaoi padotel (KCP) 2
[Tpomexxyrounas arrecranus (MKP) 0,5
[ToaroToBka K TeKyIeMy KOHTPOJIIO 35,7
HUToro:TpynoemMkocTb 144

[Tpumeuanue: JI — nekuuu, I13 — npaktudeckue 3ansrus, CPC — camocrosTenbHas pabora
cryaenrta, KCP — koHTponupyeMas caMocTosiTeNnbHas paboTa.

2.3 Conep:xkaHue pa3iesioB AUCHUILIHHBI:

Cwmectp 5
HaumenoBanue dopma TEKyIIEro
No Conepxxanue paszzaena
pasnena KOHTPOJIS
1 2 3 4
[TocranoBka u [Ipenmer u 3a1aun MaTeMaTUdecKoi pusmke, ee KoutponbHas
KJaccH puxanus MECTO B €CTECTBO3HAHNU. BBIBOJ OCHOBHBIX ypaB- |paboTa (1), ompoc
3aaau HEHHI MaTeMaTHdeckoil ¢pusnku. HauansHbie u 10 Pe3yJbTaTaM
1. |marematumueckodt  |rpanuunbie ycnoBus. [locranoeka 3anau. 3amaya BBIIOJIHCHUS
busuku Komm. Teopema KoBanerckoit. KoppekTHOCTb 10~ JIOMAITHAX U
CTaHOBKH 3a/1au MaTeMatudeckoi ¢usuku. [Ipumep CaMOCTO-
Anamapa. [Tonsitue 0600IIEHHBIX PELICHHH 3a1a4 ATENBHBIX PabOT
MaTeMaTU4YeCKON Gpu3nku u npocrpaHcTBa Codo-
HaumenoBanue dopma TEKyLIEro
No Conepxanue pazzaena
pasnena KOHTPOJIS
1 2 3 4
nesa. [TpuHIMIT Cyneprio3uInK 1Jisl IMHEWHBIX 3a-
nad Mmatematudeckod Qusuku. Kiaccudukamus
YPaBHEHHUI BTOPOrO MOPSAKA, TUHEUHBIX OTHOCH -
TEJIBHO CTAPIIMX MPOU3BOAHBIX. XaPAKTEPHUCTHKH.
[IpuBeneHue ypaBHEHHI K KAHOHUYECKOMY BULY.
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VYpaBHeHus 3anaya Komm st BonHoBoro ypaBuenusi. @opmyna |  KonTponbHas
runepboauyeckoro |amamoepa. CyliecTBOBaHUE, EAUHCTBEHHOCTD, yC- pabora (2), onpoc
tuna.  OCHOBHBIC |TojiupBoCTH pemenus. O600mIenHoe pemenne. Pe- | MO pe3yIbraTam
3ajiadn M METOABL |yjiegpe 3amay Ha moaynpsamoii. ®opmyisl [Tyaccona |  BBIIOTHCHUSA
UX pCLICHHA 1 Kupxroga. KoppekTHOCTb TOCTAHOBKH 3ajayd | AOMAllL U CaMOCT.
Koumm nns BomHOBOro ypaBuenus. 3agava Komm pabor
2. JUIsl HEOJJHOPOJIHOT'O YPaBHEHHS.
KpaeBble 3a1aun 111 BOJTHOBOrO ypaBHeHHs. Dop-
MyJbl [ puHa. Teopembl ETUHCTBEHHOCTH, YCTOM -
yuBocTH. 3anada lltypma—Jlnysunnsa. Meron pas-
nenenus nepeMeHHbIX (Dypoe). TeopeMsl cyiect-
BOBaHMsl. PelieHne HeoTHOPOHBIX 3a7a4 METO10M
Oypbe. @ynkuun beccens. 3agaua o kosedaHuu
KpYIJI0i MeMOpaHbl.
BapuanuonHnelie OCHOBHbIE ITOHATHUS BAPUALIMOHHOI'O UCUHUCIICHUS: Omnpoc
METO/BI B IIOCTAHOBKA 33a/a4uu, ypaBHeHHue Disiepa-Jlarpanxka
3 |maremMaTu4eckod | DKCTpeMyMbl QyHKIMOHANOB. Bapuanus yHkum-
dusuke OHaJIa. BapnannonHele 3a1a4l B MAaTEMAaTUYECKOU
¢u3uke. BapuanyonHas 3agayda i HHTErpana
SHEPruu.
Cemectp 6
HaumenoBanue dopma TeKYILEro
No Conepxxanue paszzaena
paznena KOHTpPOJIA
1 2 3 4
VYpaBHeHus HauanpHO-KpaeBble 3a1aun U1 ypaBHEHUS TEIIO0- KonTponbHas
napabonuueckoro |npoBogHocTH. [Ipunuun makcumyma. Meron @ypbe pabora,
tuna. OCHOBHBIE |pEIIEHMS KpaeBbIX 3a/1a4. TeopeMbl e1HH- OTIPOC 1O
3a/1a4yd U METOJbl |CTBEHHOCTH, yCTONYMBOCTH. CyIlleCTBOBAHUE pe- pe3ysbTaTaM
1. |ux pemenus meHus. 3agada Komm 111 ypaBHEHHs TEMI0IpO- BBINOJH CHUS
BOJHOCTH. TeopemMbl €eIMHCTBEHHOCTH, YCTOWYH - OMAIIL, i CAMOCT.
BocTH. OyHnamenTanbHOe pemenne. UHTerpan paBor
[Tyaccona. O-pynkuus upaka. 3amaun Ha
nonynpsmoi. Meton ¢pynkuumii ['puna.
VYpaBHeHus OO61ue cBoiicTBa TapMOHHYECKUX (YHKITHH. KonTponbHas
yumntudeckoro  |IIpuHnum MakcuMyMma JJ1si rapMOHUYECKUX pabota
tuna. OcHoBHble  |pyHKuMHA. Oneparop Jlamnnaca B KpUBOIMHEHHBIX
3ajauu. Teopus KoopauHaTax. @yH/IaMeHTaJIbHOE peIIeHru e
o |[IOTEHIHMasa ypaBHeHus Jlamnaca (B mpocTpaHCTBE, Ha
wiockoctu). KpaeBble 3aaun 11 ypaBHEHU N
Jlannaca u [Tyaccona. Teopembl €IMHCTBEHHOCTH.
®ynknuu 'puna 3anaun {upuxne. UHTerpanbHbie
ypaBHeHus. Teopus noreHnuana. CeeneHue
KpaeBbIX 3a71a4 K UHTETPAIbHBIM YPABHEHUSIM.
HaumenoBanue dopma TeKyIIEro
Ne Conepxanue paszaena
paszzena KOHTpPOJIA
1 2 3 4
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CymiectBoBaHue penieHus. MeTtoa pasaenenus

NEpEMEHHBIX pEIIeHUs KpaeBbIX 3aJad B

MPOCTEHINX 00TaCTSX.
[Ipumenenue [Ipeo6pazoBanue Jlannaca. [IpeobpazoBanus Oypbe Onpoc no
WHTETrpaJibHBIX (’xcoHEeHIMAaNbHOE, Sin-, COS- Mpeodpa3oBaHus, pesyabTaTam

3. |mpeobpasoBanuii K |koHeunble. [IpeobpasoBanus beccens, Mennmna. BBITIOTHEHUS

pEIIeHUIO 3a1a9 [Ipumepsl TpUMEHEHHSI MHTETPaIbHBIX JIOMAIIL. ¥ CAMOCT.
MaTeMaTHYECKON  |[Ipeo0pa30BaHUi K PEIICHUIO 3a/1a4 pabor
¢bu3nku MaTeMaTU4YeCcKO (pu3uku.

2.3.1 3augaTH JeKIUOHHOI0 TUIIA

Cemectp 5

Pasznen 1. [Ipenmer u 3agaun MaremMaTuyeckoil pusmke, €e MECTO B €CTECTBO3HAHUU.
BbIBOA OCHOBHBIX ypaBHEHMH MaTeMaTHueckoi (usnku. HauanbHble U rpaHudHbIe ycI0BUA (2
4.). [TocranoBka 3anau. 3agaya Komm. Teopema KoBaneBckoit. KoppekTHOCT TOCTaHOBKH 3ajay
Matematuueckoil ¢usuxu. Ilpumep Anamapa (2 4.). IloHsiTue 0OOOIIEHHBIX pelIeHUN 3a1ay
MaTtemMaTHyeckoi ¢u3uku U npoctpaHcTsa CoboseBa. [IpMHIMI CynepnoO3ULMU AJS JTUHEHHBIX
3aj1a4 MaTeMaThueckoi ¢pusuku (2 4u.). Knaccudukanus ypaBHEeHHI BTOPOro MopsaKa, JMHEHHbIX
OTHOCUTEJIBHO CTapIIMX MOpOU3BOAHBIX. XapakTepuctuku. IIpuBeneHue ypaBHEHUM K
KaHOHUYECKOMY BUAY (4 4.).

Paznen 2. 3amaua Komm gns BomHoOBoro ypaBHeHus. @opmyna JlamamOepa.
CymiecTBoBaHUE, €IUHCTBEHHOCTb, YCTOMYMBOCTH perieHus (2 4.). O0o00lieHHOe pelieHne
3agaua Komm ayist HeonHOpoaHOro ypaBHeHus (2 4.). Pemenue 3agau Ha momynpsmoin (2 4.).
@®opmynbl Ilyaccona u Kupxroda (2 4.). KoppektHocTh moctaHoBkHM 3amaun Komm s
BOJIHOBOT'O ypaBHEHUs (2 4.).

KpaeBbie 3amaum s BosHOBOro ypaBHeHus. ®opmynsl I'puna (2 4.). Teopemsl
€IMHCTBEHHOCTH, ycroiiunBocTu. 3amaya [rypma—JluyBwmis (2 4.). Merox pasneneHus
nepeMeHHBIX (Dypbe) (2 u.). Teopemsl cymiecTBoBaHus. PeneHrie HEOAHOPOIHBIX 3a/1a4 METOJIOM
®ypse (2 4.). Dyakuuu beccens. 3agaya o konebanun Kpyryiod MeMOpaHnsl (2 4.).

Paznen 3. OcHOBHBIE NOHATHSA BapUAlMOHHOIO MCYUCICHMS: IIOCTAaHOBKAa 3a/auyy,
ypaBHeHue Oilnepa-Jlarpanxka. DkcTpeMyMbl (QyHKIHMOHANOB. Bapuanus ¢yHkuuonana (2 4.).
Bapuanuonunsie 3amaun B maTteMmartuueckod ¢usuke. Bapuanmonnas 3agada uis MHTErpajia
sHepruu (2 4.).

CemecTtp 6

Pasznen 1. HavanpHo-KpaeBble 3ajaud IJsl ypaBHEHMs TeionpoBogHocTH. [IpuHumn
MakcuMyMa (2 4.). Meton dypwe pemnieHus: kpaeBbix 3aaa4d (2 4.). Teopembl €1MHCTBEHHOCTH,
ycroitunBoctd. CymiectBoBanue pemenus (2 4.). 3amaya Komm ang  ypaBHeHHUS
TEIUIONPOBOJHOCTH. TeopemMbl €IUHCTBEHHOCTH, ycToWuuBOocTH (2 4.). DyHIaMEHTAIbHOE
pemenne. Murterpan Ilyaccona. O-¢pynkmms [upaka (2 4.). 3agaum Ha MOIYIPSMOH.
Pacnipoctpanenue kpaeBoro pexuma. Meton ¢pynkuwmii ['puna (2 4.).

Pasnen 2. Omneparop Jlammaca B KpUBOJMHEHMHBIX KoopAuHatax. DyHIamMeHTalIbHOE
pemienne ypaBHeHus Jlammaca (B mpocTpaHcTBe, Ha IockoctH). OOmue cBoiicTBa
rapMoHUYecKuX QyHKuuid. [IpuHuun Mmakcumyma ajist rapMoHndeckux GyHkuwmii (2 4.). Kpaessie
3agaum Juid ypaHeHui Jlannaca u Ilyaccona. Teopemsl ennHCTBEHHOCTH (2 4.). dyHkuuu ['puna
3agaun upuxiie n Helimana, ux csoiictsa. [locrpoenune ¢ynkiuu I'puna BHyTpeHHEH 1 BHEIIH i
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3amaud dupuxne mis mapa (2 4.). Cneacrust u3 popmyisl [lyaccona (2 4.). [lorennuan oobema u
ero cBoiicTBa (2 4.). [loBepXHOCTHBIEC TOTEHIIMAJIBI U KX CBOMCTBA (2 4.).
Wnrerpansubie ypaBHeHus CBeeHNE KPAaeBhIX 3a/1a4 K HHTETPaJIbHBIM YpaBHEHUSIM.
CymectBoBanue pemeHus.(2 4.). Metoxa pasieneHusi IepeMEHHBIX PEIIeHUs] KpaeBhIX 3a7a4 B
npocrerdmux o0oaacTsax (2 4.).

Paznen 3. [Ipeo6paszoBanue Jlamnaca. [IpeodpazoBanust @yphe (IKCIOHEHIMATBHOE, Sin-,
Cos- mpeoOpa3oBaHusi, KoHeuHble (2 4.). IIpeoOpazoBanmst beccens, Memmna. [Ipumepsr
IIPUMEHEHUS HHTEr pajbHBIX IPe00pa30BaHU K PEIICHUIO 3a]]a4 MaTeMaTHdecKoil pusuku (2 u.).

2.3.2 3aHATHS CEMHHAPCKOI0 THIA

1. bynak b.M., Camapckuit A.A., TuxonoB A.H. COopHUK 3a7ay MO MaTeMaTUYECKOM
¢usuke; 2. EBnokumon A.A., [1aBnosa A.B., Py6nios C.E. YpaBHeHHs MaTeMaTH4eCKON (QU3UKH.
Metonuueckue ykazanus; 3. AntyauH K.K. MeTtonbl marematnueckoi ¢usuku; [laBmosa A.B.,
Py6no C.E., CmupHoBa A.B. [IpuMeHeHne nHTerpajibHbIX IPeoOpa3oBaHu K PEIICHUIO 3aa4
JUI yPaBHEHUI B YaCTHBIX IPOM3BOAHBIX. MeTONNYECKUE YKa3aHUSI.

Cemectp 5

Pasnen 1. YpaBHEHHS B YaCTHBIX NMPOU3BOJHBIX, MOPAIOK, JUHEUHOCTh, OJHOPOJIHOCTb,
npuMepbl. BbIBOJI ypaBHEHHS MaJibIX MONEPEYHBIX KOJICOAHUH CTPYHBI U MajbIX MPOIOJbHBIX
KOJIeOaHUM CTEP)KHSA, MHTETPAJIbHBIA 3aKOH COXPAaHEHHS KOJMUYecTBa ABMKeHUsA. HaudampHbie n
rpaHu4Hblie ycioBus. [locTaHoBKa 3a1ad.

NeNe 11, 15, 12, 16, 18, 20, 22 (1, rnaBa 2), 1-4 ctp. 8 (2).

BrIBO ypaBHEHUS TEMIONPOBOJHOCTH, MHTEr PAJIbHBIN 3aKOH COXPaHEHUs SJHEPTUH. BoiBoa
ypaBHeHus 1 y3uH, HHTErpaIbHBINA 3aKOH COXpaHEHUsl KOJMYecTBa BemiecTsa. HayanbHble
rpanuuHble yciaoBus. IloctaHoBka 3amayu. BeIBO ypaBHEHMH THAPOJAMHAMHMKHA M aKyCTHUKH.
VYpaBHeHUs yCTaHOBUBIIUXCS MpoueccoB. I'pannynbie ycnosus. [locraHoBka 3a1ay.

3,7,12 (1, rnaBa 3), 3,4, 6,7 (1, rmaBa 4), 6-9 ctp. 9 (2).

Knaccuukanus ypaBHeHHH 2-ro mopsiika MHOruX IepeMeHHbIX. Kiaccudukarus
ypaBHEHUI 2-TO MOpsAAKa C JBYMsI HE3aBUCHUMbBIMM II€PEMEHHBIMM, XapaKTEPUCTUUYECKOE
ypaBHEHUE U XapaKTepuCTUKU. [IpuBeneHne ypaBHeHUH ¢ IByMs HE3aBUCHUMBIMU I1€PEMEHHBIMU
K KaHOHHWYECKOMY BMJy (ypaBHEHHMS C TIOCTOSHHbIMU Ko3(pduuuentamu). IlpuBenenue
yYpaBHEHUH C JABYMs HE3aBUCUMBIMHM I€PEMEHHBIMH K KAaHOHMYECKOMY BUAY (YpaBHEHMS C
nepeMeHHbIMU  Kodpouiuentamu). IlpuBeneHue ypaBHEHMH ¢ JByMsi HE3aBUCHUMbBIMU
IEpPEMEHHBIMHU K ITpOCTEiIEMY BUIY

24-27 (1, rnaBa 1), 28,29,2,4,5 (1, rmasa 1), 1-9 (2), 6-11 (1, rmasa 1), 1,5,7 crp. 13
(2),12-16 (1, rmaBa 1), 7,9, 14-25 (2)

Paznen 2. MeTo XxapakTepUCTUK pelIeHUs] ypaBHEHUH rumnepoonnyeckoro tumna. Pemenue
3agaun Komm nst oqHOMEpHOro BOMHOBOro ypaBHeHus. @opmyna Jlanmambepa. Pemenne 3amau
Ha MOJYNpPSIMON ISl OJHOMEPHOTO BOJHOBOrOo YypaBHeHus. Pemenue 3amaum Komm st
ypaBHEHHUS TUIEpOOIMYECcKOro THUIa B MPOCTpPaHCTBE U Ha IuiockocTu. @opmynsl [lyaccona u
Kupxroda. Meton ®@ypbe penieHns KpaeBbIxX 3aad sl ypaBHEHHH THIepOoMuecKoro Tuma.

1-5,8,9, 13 c1p. 18 (2), 2-4,9,10 c1p. 22 (2), 61,62 (1, r1asa 2), 73, 74 (1, rnasa 2), 21—
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23 (1, rmaBa 6), Ne 15 ctp. 18 (2), 25-27 (2, rnaBa 6), 2, 10-13,15,18 ctp. 33 (2), 104, 110, 111
(1, rnama 2).

Pa3nen 3. Bapuanuonnsie 3agauu. 848,850,853,
851,854,855 (3).

CemecTtp 6

Paznen 1. Pemenue HayanbHO-KPAaeBBIX 3a/1ad JJIsl YpaBHEHUHN MapabOIMYECKOrO THUTIA.
Metog ®ypee. Meton @ypbe pelieHust HEOAHOPOAHBIX 3a/1a4 Il ypaBHEHUN apaboIuIecKoro
tuna. Pemenune 3agaun Ko qu1s ypaBHeHus rennonpoogHoctu. @opmyna Ilyaccona.

30, 33,34,35 (1, rmaBa 5), 9 (1, rmasa 5), 1-7, 11 ctp. 33 (2), 700,702,704 (3), 9,17 ctp. 33
(2),20,24,25 ctp. 34 (2), 66,68 (1, rmasa 3), 1-4 ctp. 24 (2), 79,80,86 (1, rmaBa 3).

Paznen 2. N'apmonnyeckue pynkuuu. OCHOBHBIE CBOiicTBa. PelieHne kpaeBbIx 3aa4 A
ypaBHeHus Jlammaca B npocteimux odnactax. Meron @ypbe. Meton @ypbe perieHus KpaeBbIX
3a7a4 i ypaBHeHus [lyaccoHa B Kpyre v KOJbLE.

14 (a—n), 15 (1 rnaBa 4), 13 (6—¢), 17-19 (1 rnasa 4), 29, 30,31 ctp. 34 (2), 30-32, 34 (1
riaBa 4)

Paznen 3. [IpeoGpazoBanue Jlannaca, [IpeoOpazoBanrne @ypbe (3KCMOHEHIIMAIBHOE). Sin-,
cos-tipeoOpa3zoBanusi Pypre Ha MOy PAMOI, KOHEUHBIE TTpeodpa3zoBanus Dypbe.

180,182 (1 rnasa 2), 88,89 (1 rnasa 3);1,2 ctp. 9; 1,2,5,6 ctp. 19 (4), 7 cTp. 20, 1,2 c1p. 25
(4),4.,9,10 cTp. 26 (4).

[Ipy w3ydeHWWM AUCHUIIMHBI MOTYT TIPUMEHSITHCS  DJCKTPOHHOE  OOydYEHHE,
JIMCTaHITMOHHBIC 00pa30BaTeNIbHBIC TEXHOIOruU B cooTBeTcTBUU ¢ ®T'OC BO.

2.3.3 JlabopaTopHbIe 3aHATHS

Y4eOHbIN MJ1aH HE IpeyCcMaTpUBaeT JaOOpaTOPHBIX 3aHATHH MO TUCIUIIINHE
«YpaBHEHHS] MaTeMaTUYECKOU (PU3HKUY.

2.3.4 TlpumepHasi TEeMATHKA KYPCOBBIX padoT (MPOEKTOB)

VYueOHBIN MIIaH HE MpeaycMaTpUBaeT KypCOBBIX paboOT MO NUCUUIUIMHE «YPaBHEHUS B
YACTHBIX TTPOU3BOTHBIX).

2.4 IlepeyeHb y4yeOHO-MeTOAMYECKOro oOecredyeHHs] AJISl CaAMOCTOSITebHON PadoThI
00y4aro U XCH M0 JUCHMIVIUHE

[TepeueHp yueOHO-METOAMYECKOTO 00ECIeUEHUS JUCITUTUIMHBI TIO
No Bunx CPC BBITIOJTHEHUIO CAMOCTOSITETbHON paOOThI

1 2 3
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1 |[TomroroBka K/1. VYpaBHEeHUsT MaTeMaTHUeCKON GU3MKH (IJIEKTPOHHBIA pecypc,
TEKyIIEeMY cpena MoayiabHOro ooydenus http://moodle.kubsu.ru)

KOHTPOJIO 2. Meroauueckue ykKa3aHds [0 OPraHU3alMd W BBIIOJIHEHUIO
CaMOCTOSITCIILHOM pa0OThI, YTBEP)KICHHBbIE Ha 3aceqaHuu Kadeapsl
MaTEeMaTHYECKOTr0 MOAEIUPOBAHUS (DAKYIbTETa KOMIIBIOTEPHBIX

TeXHONOrui n npukiaagHoi MmaremaTukn @PI'BOY BO «Ky0oI'Y»,
npotokoa Ne 10 ot 30.03.2018

2 |IIpopaboTka 1. Antynnn K.K. Meronbl MaTemarndeckoii ¢pusuku. M.: Jlupexr-Menua,
MaTtepuaa 2014. 123 c. [DneKTpOHHBIN pecypc]. - Pexxum
nocrtyna: http://biblioclub.ru/index.php?page=book&id=240552.
2. Kapuesckuit M.M. Jlekiiun 1o ypaBHEHHUSIM MareMaTuaeckon (Qpu3nku.

CII6.: Jlamp, 2016. 164 c. [OnexrtponHBIM pecypc]. - Pexum pocryma:

https://e.lanbook.com/book/72982.

3. Oneitnuk O.A. Jlekunu 00 ypaBHEHHUSIX C YACTHBIMH MPOM3BOIHBIMHU.

M.:

Wzn-Bo "Jlaboparopust 3uanuii”, 2015. 263 c. [DnekrpoHHEIN pecypc]. —

Pexwum noctyna: https://e.lanbook.com/book/70703.

4. TletpoBckuii N.I'. Jlekiu 00 ypaBHEHHSIX C YaCTHBIMHU MPOU3BOIHBIMH.

M.: ®uszmarmuT, 2009. 404 c. [DaexTpoHHEIH pecypc]. - Pexxum nocrymna:

https://e.lanbook.com/book/59551.

5. Uneun AM. YpaBuaenus mareMatuueckoit puznku M.: ©DUSMATIINUT,

2009. 192 . [OneKkTpoHHBII pecypc]. - Pexum
noctyma: https://e.lanbook.com/book/2181

6. TuxonoB A.H., A.A. Camapckuii. YpaBHEHHS MaTeMaTHuecKol (Gu3uku. M.:

Wzn-Bo MI'Y, 2004. 798 c.

Y4eOHO-MeTOMUUeCKHE MaTepHasbl NI CaMOCTOSITEIHbHOW pabOThl O00y4YaIOIUXCS W3
qlCila UHBAJIUAOB U JIUIL C OTpaHUYEHHBIMHA BO3MOXKHOCTSAIMU 3710poBbst (OB3) npenocraBnstorcs
B (hopMax, aJanTHPOBAHHBIX K OIPAHUYCHHSIM WX 3I0POBbS U BOCIIPUATHS HHPOPMAIUH:

JUist a1 ¢ HapyIIeHUIMU 3pEHUS:

— B IIeyaTHOM (hopMe yBeIMUEHHBIM HIPU(PTOM, — B (pOpME IEKTPOHHOI'O JOKYMEHTA.

JUist a1 ¢ HapyIeHUsAMH ClryXa:

— B rleyaTHou (opme,

— B (popMe 3IIEeKTPOHHOT' O JOKYMEHTA.

JUis a1 ¢ HapyIeHUsIMU OITOPHO-BUTaTENIbHOTO amapaTa:

— B rle4aTHOU (popme,

— B (hopMe 3JIEKTPOHHOI O JOKYMEHTA.

JlaHHbIll mepeueHb MOXKET ObITh KOHKPETH3MPOBAH B 3aBHUCUMOCTH OT KOHTHMHI'€HTa
00y4JarOIIIXCsl.

2.5 CamocTosiTeIbHOE H3yUYeHHe Pa31e 0B TUCIUIINHBI

Ilenpto caMOCTOSITENbHON paboOThl SABJSIETCS yriIyOJeHWe 3HAHUM, IOJYyYEeHHBIX B
pe3ylbTaTe ayJUTOPHBIX 3aHSATHH, BEIPAa0OTKAa HABBIKOB MHIUBUYaJbHONU pa0bOThI, 3aKpeTIeHHIE
HABBIKOB, C()OPMUPOBAHHBIX BO BPEMsI IPAKTUUECKUX 3aHATUH.

CO)Iep)KaHI/Ie HpHBeHeHHOﬁ OCHOBHOM H HOHOHHHTGHBHOﬁ JIUTCPATYpPbl ITO3BOJIACT
OXBAaTHUTh IIMPOKUN KPYT 3aJ]a4 U METOJJOB MAaTEMaTHUECKON (DPU3HUKH.
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Cemectp 5

Paznen 1. IlocraHoBka 3amau marematudeckod ¢usuku. HekxoppekTHbple 3anauy;
Knaccudukanus ypaBHEHH B 4aCTHBIX IPOU3BOAHBIX BTOPOTo nopsaka. Kanonuueckue Gopmbl.
Conpsixennsie onepatopsl. Jluteparypa [O 1-3, 1 1].

Pa3nen 2. 3amaya ¢ maHHBIMU Ha XapakTepucTukax (3amada ['ypca). CyiiecTBoBaHHE U
eIMHCTBEHHOCTh pEIIEeHUs 3aJayd C JaHHBIMH Ha XapakTtepuctukax; Meron Pumana;
CrennanbHble (QYHKIMH MaTeMaTudeckoi gusmku. Kimaccuueckne opToroHanbHbIE MOJHHOMBI.
VYpaBuenue beccens u nunmmuHaprueckue Gyakmnuu. Jlureparypa [O 1-3, 1 9].

Paznen 3. OCHOBHBIE MOHATUS BapUallMOHHOTO MCUYHUCIEHUs ((pyHKIMOHAI, JTUHEWHBIE U
KBaJlpaTUyHble  (PyHKUIMOHANBI, 3KCTpeMyMmbl  (yHKUMoOHana); Ilpocreitmme  3amauu
BAapHallMOHHOTO HCYHCIEHHS (3a7aya o OpaxHCTOXpOHE, H3OMepUMeTpUdecKas 3a/ava).
Jlutepatypa [O 1-3, 1 9, 10]

Cemectp 6

Pazpnen 1. 3agaun, npuBoJsIIMe K ypaBHEHUSIM 11apaboIMuecKoro Tumna. JlonoJHuTelIbHble
yCIIOBHS M NOCTAaHOBKA KPaeBBIX 3ajau JUId ypaBHEHU# mapabonuueckoro tuma. IIpeaenbHbie
ciydan; OyHKIMS HCTOUHUKA JJIs1 ypaBHEHUsI IapadoJInyecKoro TUIIA.

Jlutepatypa [O 1-4, 1 1,9, 10].

Pa3znen 2. YpaBuenue ['enbMronbiia B HEOrpaHUYCHHOW 00acTU. Y CIOBHS H3ITy4YCHUS;
OcHOBHbIE TOHSATUSI TEOPUHM UHTErpanbHbIX ypaBHeHUi; [Tonmmnomsl Jlexannpa. Cdepuueckue

(mapossie) pyHknuu. Merox @ypbe pelieHus BHyTpeHHeH 3a1auu J{upuxiie 1 1mapa.
Jutepatypa [O 1, 1 9, 10].

Pa3znen 3 Knaccuueckue uHTerpasbHbie npeodpazoBanus (Pypwee, Xankens, MemuHa,
Jlanmaca, KontapoBuua—JleGeneBa, Mennepa—®Poka). HMuTerpanpHbie mnpeoOpazoBaHus
00001IeHHBIX (DYHKIIUH.

Jurepatypa [ 1,7, 9].

3. O6pa3oBaTe/ibHbIE TEXHOJIOTHH

B cootBerctBun c TpeboBanusimMu PI'OC B mporpamMma IUCHUIUIMHBI «YpaBHEHUS
MaTeMaTU4YeCKON (pU3MKN» MpenycMaTpUBaeT UCIOIb30BaHUE B yUEOHOM IPOLECCE pa3IMYHbIX
00pa3oBaTeNbHBIX TEXHOJIOTHIH: YTEeHHE JIeKUUH C HCIOJIb30BAaHUEM MYJIBTUMEIUIHBIX
TEXHOJIOTHi{; METOJI MaJIbIX TPYII, pa300p MPaKTUYECKUX 3a/1a4.

KomnbroTepHble TEXHOJIOTHU MPEIOCTABIAIOT CPEACTBA Pa3HOIUIAHOBOTO OTOOpa)KeHUs
aJTOPUTMOB M IEMOHCTPAIIMOHHOT'O0 MaTepraa.

[Toxxon pa3dopa KOHKPETHBIX CUTYalMi MHUPOKO UCMONB3YETCS KaK MPEnoaaBaTelieM, TaKk
u OakalaBpaMd BO BpeMs JICKIIMH M aHaiIM3a PE3yJIbTaTOB CAMOCTOSATEIBHOW paboThl. DTO
00yCJIOBJIGHO TE€M, YTO B IPOIIECCE MOJEIMPOBAHKSA YaCTO BCTPEUAOTCH 3a/JauH, JUISI KOTOPBIX
CAVHBIX MMOAXOA0B HC CYIICCTBYCT. HpI/I HCCIICOOBAHUHU U PCIICHUUN Ka)KI[Oﬁ KOHerTHOﬁ 3aja4un
UMeeTcs, KakK MpaBWIO, HECKOJIbKO METO/MO0B, a d3TO TpeOyer pa3dbopa W OIEHKU IeNoi
COBOKYITHOCTU KOHKPECTHBIX chyauHﬁ.

[Tpu 0Oy4eHnH UCTIONMB3YIOTCS CIEAYIOIINe 00pa30BaTeIbHbBIC TEXHOIOTUHU:

O TexHomoruss KOMMYHUKATUBHOTO OOy4eHHs — HampaBieHa Ha (QopMupoBaHHe
KOMMYHUKATUBHOM KOMIIETEHTHOCTH CTYJI€HTOB, KOTOpas ABJsETCsl 0a30BOM, HEOOXOAUMOM 11 JIst
aJlanTaluy K COBPEMEHHBIM YCIOBUSIM MSKKYJIbTYPHOH KOMMYHUKAIIMH.
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O Texuomorust pasHOypoBHEBOrO (Iud(hepeHIPOBaHHOT0) O0yYEHHS — MPEANOoaraet
OCYIIECTBJICHHE IO3HABATEIbHOM JEATEIBHOCTH CTYJEHTOB C YY4ETOM HUX HHIAUBUAYAIbHBIX
CIIOCOOHOCTEH, BO3MOXXHOCTEH M WHTEPECOB, IMOOIUIPSS MX PEaM30BbIBATH CBOM TBOPUYECKHI
noteHiuan. Co3gaHue W HUCIOJIb30BAaHUE TUAHOCTHUECKUX TECTOB SIBJSIETCS HEOThEMIIEMOM
YacTbIO TAHHOW TEXHOJIOTUH.

O TexHomorust MOAYIBHOTO OOyYEHHS — TperIycMaTpUBAeT JICNCHHE COACpPKaHUs
JUCHMILTIHBI Ha IOCTATOYHO aBTOHOMHBIE pa3/iesibl (MOIYJIN ), MHTETpUpPOBaHHBIE B 00N KypC.

0 HuadopmanmonHo-koMMyHUKaimoHHble TexHonorun (MKT) - pacmmpsroT paMku
00pa30BaTeNbHOIO Mpoliecca, MOBBIMAS €ro MPAKTHYECKYI0 HAMpaBICHHOCTb, CIIOCOOCTBYIOT
WHTEHCU(UKAIIUU CAMOCTOSITEIBHOW pa0OThl y4YallMXCs M TIOBBIMICHUIO TI03HABATEIBHON
AKTUBHOCTH.

O VHTepHET-TEXHOJOTHMH — TIPEAOCTABISIIOT INUPOKHE BO3MOXKHOCTH JUJISI TIOMCKA
uH(popManuy, pa3pabOTKH HAYYHBIX IPOEKTOB, BEEHUS HayUYHbIX UCCIIEOBAaHUI.

O TexHonoruss MHIMBUAYyAIU3AMH OOYYEHUS — IIOMOTAeT PEaJM30BBIBATH JIMYHOCTHO-
OPUEHTUPOBAHHBIA IOAXOJ, YYMUThIBasi HWHAMBUAYAJIbHbIE OCOOEHHOCTM M HOTPEOHOCTH
y4aluxcs.

O IIpoekTHas TEXHOJOTMs — OpPUEHTUPOBAHA Ha MOJAEIMPOBAHUE COLMAIBHOTO
B3aUMOJECUCTBHS Yy4YalllUXCs € LEIbI0 PEUICHUs 3aJadd, KOTOopas OIpeleNsercs B paMKax
npo¢ecCOHaIbHON NOAIOTOBKH, BBIJEISS Ty UJIM UHYIO IPEAMETHYIO 00J1aCTh.

O TexHonorus oOydeHHs B COTPYIHHUYECTBE — PEANM3YeT HMJICKO B3aUMHOIO OOYYCHUS,
OCYIICCTBIIAA KaK HHAWBHUAYAJIbHYIO, TaK H KOJUICKTUBHYKO OTBCTCTBCHHOCTb 3a PCIICHHC
y4eOHBIX 3a/1a4.

O TexHomorusi pa3BUTHS KPUTUYECKOTO MBIILIEHUS — CIIOCOOCTBYET (DOPMHPOBAHHIO
Pa3HOCTOPOHHEH IJMYHOCTH, CHOCOOHON KPHUTUYECKH OTHOCHTHCS K WH(OpPMAIUH, YMEHUIO
oTOMpaTh MHOOPMAIIHIO JJIsI PEIICHUS TTOCTABICHHOM 3a/1a49H.

KomrmiekcHOe ucnosib30BaHWe B Yy4eOHOM TMPOIECCe BCEX BBINICHA3BAHHBIX TEXHOJIOTHIMA
CTUMYJHPYIOT JIMYHOCTHYIO, WHTEJUICKTYyallbHYI0 aKTHBHOCTH, Pa3BHUBAIOT MO3HABATEIILHBIE
MPOIIECCHI, CIHOCOOCTBYIOT (OPMHUPOBAHUIO KOMIICTCHIIUH, KOTOPBIMU JOJDKEH 00J1aaaTh
Oyaymmii crenuanucr.

OCHOBHBIE BH]IbI HHTEPAKTUBHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUI BKIIOYAIOT B CEOSI:

O paborta B MajbIX Tpymnmnax (KOMaHze) - COBMECTHAsl ACITEIbHOCTh CTYACHTOB B TPYIIIE
MOJl PyKOBOJCTBOM JIMJ€pa, HampaBlieHHas Ha pelieHue olIied 3agauv MyTEM TBOPYECKOIO
CJIOKEHUS Pe3yJIbTaTOB WHIWBUAYATHHONU pabOThI YJIEHOB KOMAH/IbI C IEIEHUEM IMOJTHOMOYUN U
OTBETCTBEHHOCTH;

O anHamm3 KOHKPETHBIX CHTYyal[Mil - aHAU3 pealbHBIX MPOOJIEMHBIX CHTyal[Uil, IMEBIINX
MECTO B COOTBETCTBYIOMIEH 007acTu mpodecCHOHANIBHON AESITeNbHOCTH, U MOMCK BAapHAHTOB
JyYIIUX PEIICHUH;

0 pa3BUTHE KPUTUYECKOTO MBIIUICHUS — 00pa3oBaTeNbHAs IEATSIbHOCTh, HANIPaBICHHAs

Ha pa3BUTHE Yy CTYJEHTOB Pa3yMHOI0, pe(IeKCHBHOTO MBILIUIEHHUS, CIOCOOHOIO BBIIBHUHYTh
HOBBIE UJIEU U YBUJIETh HOBBIE BO3MOKHOCTH.

ITonxon pa3bopa KOHKpETHBIX 3aJady M CHUTyalMil IIMPOKO MCHOJBb3YyeTCs Kak

MpernojaBareyneM, TaKk U CTYJEHTaMHU BO BpeMs JEKIUH, JJaOOpaTOPHBIX 3aHATHUM M aHalu3a

pe3yJIbTaTOB CaMOCTOSITENIbHOM paboThl. DTO OOYCIOBIEHO TEeM, YTO MPU HCCIEIOBAaHUU U
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PEIICHUH KaXK/I0M KOHKPETHOM 3aJa4l UMEETCsl, KaK IIPaBUIIO, HECKOJILKO METOJIOB, a 3TO TpeOyeT
pa3bopa 1 OLIEHKH 1IN0 COBOKYITHOCTH KOHKPETHBIX CUTYaIlHi.

O01ee
Hcnonb3yembie HHTEpAKTHBHBIC 00pa30oBaTEIbHBIC

KOJIMYE€CTBO
Buz sansas TEXHOJIOIHU
qacCoB

Cemectp | J1 Crnaiig-nexiun. O6CyKIEHUE CIOKHBIX

1 BOIIPOCOB: Y paBHEHUS TMIEPOOINYECKOTO 8

trna. OCHOBHBIE 331441 U METOBI UX
peenus

5 2 IIpakTueckue 3aHATHS B pexuMax
113 B3aMMOJIEH CTBHUSI «IIPEMOIABATEND — CTYAECHT» U 8
«CTYZEHT — cTyeHT» (pa3nen 1)

JI Crnaiig-nexkuuu. O0CyXICHUE CIIOKHBIX
1 BOnpocoB: [IpuMeHenne nHTerpaibHbIX 10
npeo0pa3oBaHUil K PEUICHUIO 3a/1a4
6 MaTeMaTUYECKON (PU3UKU

2 [Mpaktnueckne 3aHsTHsS B pexumax |10
I13 B3aMMOJICH CTBUS «TIperoaBaTeb —
CTYIIEHT» U «CTYJEHT — CTYJeHT» (pa3aen 1)

Hroro 36

Llenb nekyuu — 0030p METOAOB MOCTPOCHUS MaTEMaTHYECKHMX MOJeENel Ha OCHOBE
ypaBHEHUH B YaCTHBIX MTPOU3BOIHBIX, 3HAKOMCTBO C MPOOJIEMaMH U alapaToM MaTeMaTHdeCKOH
¢u3uku. Ha neknusx CTyAeHThl MOJy4aroT oOlee MpeacTaBieHHEe O MOAXO0JaX MU MEeTolax
WCCIICZIOBAHUS U PEIICHHS 33/1a4 MAaTeMaTHIECKOU (PHU3HKH.

Hens npaxkmuueckoco 3amamus — HAYYUTh TPUMEHSATH TEOPETHUUECKHE 3HAHUS TMPHU
PEIICHUH U UCCIICIOBAaHUU KOHKPETHBIX 3a/a4.

Tembl, 3alaHUsS W BONPOCHI I CAMOCTOSITENIbHOW PaOOTHI MPHU3BAHBI CPOPMHPOBATH
HaBBIKM IMOWCKAa HWH(POPMAIUHM, YMEHHUS CaMOCTOSTEIBHO PACHIMpPITh W YIIyOJsTh 3HAHMS,
MOJIYYCHHBIE B X0J1€ JICKIIMOHHBIX U TPAKTUYECKUX 3aHITHUM.

[Tonxon pa3dopa KOHKPETHBIX CUTYAIIM IIUPOKO MCIIOIb3YETCS KaK MMPEroaBaTeseM, Tak
U CTyJICHTaMU IIPU IPOBEECHUH aHAIN3a PE3yIbTaTOB CAMOCTOSITEIbHON paboThI.

Jnst aui; ¢ OrpaHUYeHHBIMA BO3MOKHOCTSIMH 3JI0POBBSI MPEIyCMOTPEHA OpraHU3aIHs
KOHCYJIbTALIUH C UCIIOJIb30BAHUEM 3JIEKTPOHHOU MOYTHI.

Jnst mun ¢ HapyleHUs MU 3pEHMUSL:

— B IIeyaTHOM (hopMe yBEIMUEHHBIM HIPUPTOM, — B (hOpME 3JIEKTPOHHOT O TOKYMEHTA.

Jns nui ¢ HapyIIEHUsIMU CiTyXa:

— B rleyaTHoOU opme,

— B hopMe 3IEKTPOHHOT O TOKYMEHTA.

Jnst mun ¢ HapyLIeHUsIMUA ONOPHO-ABUTATEIBHOTO alnmapara:

— B IIeyaTHO# (opme,

— B (hopMe 3IIEKTPOHHOT O TOKYMEHTA.

Jnst a1 ¢ OrpaHUYeHHBIMA BO3MOKHOCTSIMHM 3JI0OPOBBSI TPEIyCMOTPEHA OpraHU3aIlvs
KOHCYJIbTALIMM C UCIIOJIb30BAaHUEM JIEKTPOHHOM MOYTHI.
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JlaHHBIA TepeueHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHUCHMOCTH OT KOHTHHTEHTA
00y4JaroIIHXCsl.

4, OIICHO‘-IHbIe H METOAUIECCKHUEC MaTEePHUAJIbI

4.1 OueHo4Hble CpeACTBa AJSl TEKyUIEr0o KOHTPOJIS YCHEBAEMOCTH U NMPOMEKYTOUHOM
arTecTauMu

OrneHoYHbIE CpEACTBa MpeJHA3HAYEHBI JUISI KOHTPOJIS W OLEHKH 00pa3oBaTeIbHBIX
JOCTIKEHHH O00y4aromuxcs, OCBOMBIIMX MPOrpaMMy Y4YeOHOW IMCIHUIUIMHBI «YpPaBHEHHS
MaTeMaTUYECKON QU3NKM».

OreHOYHBIE CPEACTBA BKIIOYAIOT KOHTPOJIbHBIE MaTepHalIbl A1 IPOBEACHUS TeKYylIIero
KOHTPOJISI B pOpME KOHTPOJIbHBIX pabOT, 3aU€THBIX 3aJaHUH U IPOMEKYTOYHOM aTTeCcTALUM B
dbopme 3a1aHUi K 3a4€Ty, BOIIPOCOB K 3K3aMEHY U IIPUMEPOB HK3aMEeHAIIMOHHBIX 3a/1a4.

O1neHoYHbIE CPEACTBA AUCLUIUIMHBI COCTOUT U3 CPEJICTB TEKYILEr0 KOHTPOJIS (CM.
IPUMEPHbIE BApUAHTBhl CAMOCTOSITENIbHBIX 3aJaHUN, 3a/7ady U BOIPOCOB) U INPOMENKYTOUHOMH
aTTecTaluu (3a4era U HK3aMeHa).

B kauecTBe OLIEHOUHBIX CPENICTB, UCIIOIb3YEMBIX IS TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH,
npejjaraercsi MepevyeHb BOIMPOCOB MO pasleiaM, KOTOpble MpopadaThIBAIOTCS B IIPOIECcCe
OCBOEHUS Kypca, a TaKK€ BapUaHThl KOHTPOJBbHBIX paboT. [laHHBIN MepedyeHb OXBaThIBAE€T BCE
OCHOBHBIE pa3zelibl Kypca, BKIIIOUas 3HAHUs, TIOTy4aeMble BO BPeMs CaMOCTOSITENbHON pabOTHI.

ATtrecranus 1Mo yuyeOHOM JUCHUILUIMHE IPOBOJUTCS B BUJIE 3ayeTa (5 ceMecTp) 3adera u
sK3aMeHa (6 ceMecTp). DK3aMEHAIMOHHBIM OWJIET CONEPKHUT JBa TEOPETHUYECKHX BOMpoOca U
3agaqy. CTyJeHT FOTOBUT OTBETHI HAa OMJIET B MUCbMEHHOU (popMe B TeueHHE YCTaHOBJIEHHOIO
BpeMeHH. Jlanee sK3aMeH npoTtekaeT B (hopme codecenoBaHus.

CTpyKTypa OLEHOYHBIX CPEACTB JJIf TeKylIeil U MPOMeKYTOYHOM aTTecTalun

HanmMeHoBaHME OIICHOYHOTO CPENICTBA
Ne Kon n HaumeHoBaHue i
. OMEKYTOUHAsI
1w/ WHMKaTOpa Pe3ynbTarsl 00yueHus Tex yuuit KOHTPOIH p yT
aTTecTanus

OIIK-1 CriocoGeH npuMeHsTh pyHJaMEHTAIbHbIC 3HaHHS, TI0JIyYeHHBIE B 00JJaCTH MaTeMaTH4eCKUX ¥ (MJIH)
€CTECTBEHHBIX HaYK, U HCIIOJIb30BaTh UX B MPO(GECCHOHATBHON ACSTEIbHOCTH

HOIIK-1.1 (06.016 A/30.6
31.3) CrocobeH mpUMEHATH

Bnaneer OCHOBHOH
(yrmamenTanbHble  3HAHUS, | pepMuHONOrMEi M NOHATHIHEIM
1 moJlyYeHHEle B OONACTH | appaparom 3ayeTHbIC 3a1aHUs Bomnpoc Ha sk3amene 1-32
MaTEMaTHYCCKUX M eCTe- MaTeMaTHYECKON
CTBCHHBIX HayK, 1 bu3nku

HUCIIOJIL30BATh ux Inpu

aHajmse NIpeaMETHON
obmacti

HOIIK-1.2 (40.001 A/02.5 3Haer OCHOBHEBIC 3314,

3u.2) OTedeCTBEHHBIH M | ypaBHEHUS u METONB! | 3gyeTHble 3a1aHMS.

MEXIYHapOAHBIN OIBIT B B | \aTeMaTHUECKOM ¢busnkw; Onpoc 1o paszenam B

oblacTH MaTeMaTHYeCKHX M usHuecKuii CMBICT | 1_3 (5 cemectp), 1-3 ) (;HPCZ)CLI Ha DK3aMeHe
2 | (nmm) ecrecTBeHHBIX HAYK. W | ocropHpIx moHsTHI M (akTOB (6 cemectp) 2,3

HCTIOIE3OBATE HX BV MaTEeMaTHYECKOW (QHU3UKH U

Zzgiiii;zﬁm“o” ctepbl UX PUMEHEHHSI
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HOIIK-1.4 (06.016 A/30.6
Y.1) Hcnonp3oBaTth
CYIIECTBYIOIINE  THUIIOBEIC
peleHns W IMAaOJOHBI TIPH
QHAIIM3€ BXO/HBIX TaHHBIX

YMeeT KOppeKTHO MOCTaBUTH
3a7a4y U ONpPEAeIUTh
KpaeBbI€ YCIOBHSA

Kowntp. 2,3 (5
cemectp), 1-3 (6
CEMECTp), 3a4ETHEIC
samanus. Onpoc mo
paznenam 1-3 (5
cemectp), 1-3 (6
ceMecTp)

Bomnpocsl Ha 3x3ameHe
8-13, 15, 19-21, 25,
28-31

HOITIK-1.7 (40.001 A/02.5
Tn.2) IIpoBenenue
HaOMIONIEHWH W W3MEpEHU,
COCTaBJICHUE WX OTMHMCAHUHN U
(hopMyIHpPOBKA BEIBOZIOB

VMeer  aHAIUTHYECKH U
YHUCJICHHO PEIIaTh OCHOBHBIC
3a1aun MaTeMaTHYeCKOM
(U3HUKH U KOPPEKTHO
HHTEPIPETUPOBATH
HIOJTyYEHHBIE PE3yJIbTaThI

KonTp. 1 6
CEeMEeCTp), OPOC 1O
BBIBOJIy OCHOBHBIX
YpaBHEHUHI u
MTOCTaHOBKaM Xajiad

Bonpoc Ha 3x3amene
3-5,9,12, 20,21, 27

HOIIK-1.8 (40.001 A/02.5
Op.2) JeqarensHOCTB,
HaIpaBJICHHAs Ha pELICHUEe
3aj1a4
Xapakrepa,

AHAJIUTHYCCKOTO

MPEANOJIaraolyx BEIOOP U
MHOT000pa3ue aKTyalbHBIX
CIoCcO0OB pelIeHus 3a1a4, C
HCTIOB30BaHAEM
(byHIaMeHTaNbHbIX 3HAHMIA,
TIOJTyYeHHBIX B 00JacTn
MareMaTHYeCKuX U (M)
€CTECTBEHHBIX HAayK

3HaeT OCHOBHBIC AHAIUTUYECCKUE
U YHCIIEHHBIE METOJbl PEIleHHs
YpaBHEHHI B 4aCTHBIX
MIPOU3BOIHBIX

Kontp.3 (5 cemectp)
Konrp 1-3 (6 cemectp),
OTIPOCHI 10 paszaesnam 2-
3 (5 cemectp) u 1-3 (6
ceMecTp)

Bormpoc Ha 3k3amene 9— 22,
25-31

OIIK-3 CriocoGeH npuMeHsITh 1 MOAU(UIIMPOBATH MaTEMaTH

€CKHe MOJICITH TSl PEIlIeHHs 3a/1ad B 0071aCTH
podecCHOHATBHOM ASSITeTbHOCTH

HOIK-3.1 (06.016 A/30.6
3n.3) Lemn "
33724y MPOBOANMBIX
HCCIIEJOBaHUN 1
pa3paboTok,
METOBI
MATEMAaTHYECCKOT'O
MOJIEIHPOBaHUS
JUTSL peleHus 3a1a4 B
obnactu podeccnoHAEHON
JeSITeNbHOCTH

YMeer nepeBecTH 3agady Ha
SI3BIK  TU(PepeHITHaTHHBIX
YpaBHEHUH C  YaCTHBIMH
MIPOM3BOAHBIMY;  BBIOMpATh
METOABI PpEIICHUS IMOCTaB-
JICHHOH 3a/1a4un

KonTp. 1 (5 cemectp)

Bomnpoc Ha ’x3amene 3—
5,9, 12, 20,21, 27,
IIOCTaHOBKA
3K3aMEHAIIMOHHON
3a7a4u 1
HMHTEPIpETALUS
pereHus

HOTIK-3.2 (40.001 A/02.5
3un.1) lemn wu 3a1a91
MPOBOTUMBIX HCCIICIOBAHUI

3HaeT MOIENH  OCHOBHBIX
MPWIOKEHUH Teopun aud-
(epeHIaTbHBIX YPAaBHEHHIA;

Bomnpoc Ha sk3amene 3—
5,9, 12, 20,21, 27,

JUISL peleH s 3a1a4 B
obmacTu mpodeccrnoHaATEHON
JeSATeNbHOCTH

Teopun auddepeHInanTbHbIX
ypaBHEHU M

u a3paboToK i
fdeTIz) o > YMEET CTPOUTH IPOCTEUIINE HOCTAHOBKA
MATEMATHIECKOTO MATEMATUYCCKHUEC MOACIU KOHTp 1 (5 CeMeCTp) 3K3aM€HaHHOHHOI>i
CTaH/JAPTHBIX  (U3UUECKUX
MOACTHP oA IIPOLIECCOB,  COJEPKATECIILHO e m
JIIS PCIICHUS 3a/1a4 B pott i Acp UHTEpHIpeTanus
obnactu npodeccuoHanbHON MHTCPIPETHPOBATE peuenns
JESTENLHOCTH pesynbTaThl
HOIIK-3.3 (40.001 A/02.5 Ywmeer HCIIOIb30BaTh
3n.2) OtedecTBeHHBIA U JJIEKTPOHHBIE TEMATHYECKHE
MEKIYHAPOAHBIH ONBIT B pecypcel IS YrayOJeHus
i o6 . . | 3aueTHble 3a1aHMSL.
COOTBETCTBYIOIICHU 00JIaCTHU 3HAHUU 110 I/ISy'{aeMOI/I O
HCCIEIOBAHUN,  METOBI JMCITUTLINHE; 3HAeT ) I;posc o P%HGHTM?) ?ZHECZ)CH Ha 9K3aMeHe
- cemec —
MaTeMaTH4eCKOTro MaTeMaTHUECK e Mofenu . ( D), 144
o ceMecT
MOZCIMpOBAHNA OCHOBHBIX HPHIIOKEHHIA ( p)
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HOIIK-3.5 (06.016 A/30.6

v.1 ARATMZUPOBATD | v\ ooy BEIOMpPAaTh  METOMBI
BXOJHbIC JaHHBIC, criocoden peI.HeHI/Iﬂ HOCTaBHeHHOﬁ
NpUMEHATs U Moxudu- Kowutp. 1 (5 cemectp) B 3
3a/1a4uM; COACPKATEIBHO On o 1 OMmpoChl 5K3aMCHa
g | mMpoBath  MaTeMaTHUeCKHE pocC 110 pasfiery 5. 22
MO/ JUIs pelenus 3agay p | AHTCPIPETHPOBATE (5 cemectp) ’
06IacTH pe3yIbTaThl
pohecCHOHaTBHON
JACATCIBHOCTHU
Bnaneer HaBeikamu pemenus | Konrp. 1 (5 cemectp) | Bompockl sk3amena 3—
3agaud ¥ uHTepnperauuu | Ompoc mo pasgeny 1 | 5, 22
HUOIIK-3.6 (40001 A/02.5 PE3YyIIbTATOB B TCPMHUHAX (5 CeMeCTp),
Y.3) Tpumensts Meroxsl | HPUKIAIHON obnactu; | pasgenam 1,2 (6
NPOBEEHHS YKCIIEPUMEHTOB, | HAYYHO-METOMYECKMM  aIl- | CEMECTP)
10 | matematmueckoe  momemn- | mapatom  Teopun  mudde-
poBaHMC NI PCIICHUA 3a/1a¥ | peHUUAIbHBIX  YpaBHEHMUI];
B oGacti npodeccy- HaBBIKAMH TIOCTPOCHHS
OHAJILHON SATCIBHOCTH MareMaTHYecKux  MoJeleil
(PU3MUECKUX MTPOIIECCOB
HOIIK-3.9 (40.001 A/02.5 KonTp. 1 (5 cemectp) | Bonpoc Ha 3x3amene 3—
Tn.1) I[IpoeneHue sKcIe- 5,9, 12, 20,21, 27,
PHUMEHTOB c B IIOCTaHOBKA
HCII0JIb30BaHUCM MCTOJ0B JIAZCCT  METOMaMH  MCCIIE 3K3aMeHaHI/IOHHOﬁ
11 JIOBaHMA MoJielier (du3nyec-
MaTEMATHYCCKOTO (b 3a71a9u "
MOJEIIMPOBaHUs B COOTBET- KuX IponeccoB
WHTEPIpeTanns
CTBUU C YCTAHOBJICHHBIMHU
pemeHus
IIOJTHOMOYHAMH
MOIIK-3.10 (40.001 A/02.5 Konrtp. 1 (5§ cemectp) | Bonpoc Ha sx3amene 3—
Tn.2) IIposenenue 5,9, 12, 20,21, 27,
HaOJIONIEHWH W WM3MEpeHHUH, DOCTAHOBKA
COCTABIICHHE HX OIMCAHMHA W | YMeeT COACPIKATEIBLHO 3K3aMEHAHOHHOM
12 | dopmymupoBka BHIBOIOB, C | MHTEpPNPETUPOBATH S —
NPUMCHCHUEM .
p 5 pe3yabTaThl; MHTepIpeTalus
MaATEMAaTHYCCKHUX MOJICIICH
pelieHus
HOIIK-3.11 (40.001 A/02.5 Kourp.3 (5 cemecrp) | Bompoc Ha sx3amene 9— 22,
Ip.2) HeATensHOCTD, | 3o 0 CHOBHBIE METOJBI Kontp 1-3 (6 cemectp), | 25-32
HarpaBJICHHasA Ha pCIICHUC OIIPOCHI 1TO pas3aeiiamMm 2-
PELICHHS 32741 MaTeMaTH— | . (5 cemecrp) 1 1-3 (6
sanat AHATMTIEECKOTO | yeckoii  QUINKM; OCHOBHBIE
Xapakrepa, cemectp)
TIPUKJTaTHBIE TIAKETEHI,
13 | Hpeanonaraiouyx BeI6Op u

MHOT000pa3ue aKTyaJbHBIX
CIoco0OB peleHus 3a1a4d Ha
OCHOBE METO/I0B
MaTeMaTHIEeCKOTO
MOJEIHPOBAHUS

HCIOJb3yEMBbIE ISl PELICHUS
YpaBHEHUH B YaCTHBIX
MIPOU3BOAHBIX

[TK-3 CrocobeH akTUBHO y4acTBOBAT

b B UCCJICIOBAHWU HOBBIX MAaTCMaTHYCCKUX Moz[eneﬁ B €CTCCTBCHHBIX HayKax

14

HIIK-2.1 (06.016 A/30.6
3n.3) IIpenmetHast o6macts U
METO/IbI MaTEMaTHYECKOTO
MOJIETIMPOBAHUS B
€CTECTBEHHBIX HAyKa

Brageer OCHOBHOH TepMmu-
HOJIOTMEH M  NOHATUHHBIM
anmnapaToM MaTeMaTHYeCKON
(U3UKU; OCHOBHBIMH aHAJIH-
TUYECKMMU U YHMCICHHBIMU
METO/laMH  PEIICHHUS ypaB-
HEHUH B YaCTHBIX IPOU3-
BOJIHBIX; yMeeT  paspa-
0aThIBaTH ANTOPUTM IpUMeE-

HACMOT'0 MCTOZIa PCHICHUA

KonTp. 1 (5 cemectp),
OIIPOC IO MOJIEIISM,
OITHCHIBAEMBIM
YpaBHEHUSMH B
YaCTHBIX
MIPOU3BOIHBIX

Bompocsl Ha 3K3ameHe,
3-7, 14, 18,23
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3naer Metonsl umcieHHoro | Koutp. 1 (5 cemectp) | Bonmpoc Ha sx3amene
aHajgu3a, HMETh  YETKOE 3-5, 9, 12, 20,21, 27,
UIIK-2.2 (40.001 A/02.5 MpeACTaBIeHHe O  BHAAX [TOCTaHOBKA dK3aMeHa-
3ul) Hemt n SMAT |\ raTeMaTHYECKHX — MOJIeIeit, LIMOHHOM 3324 ¥ UH-
IIPOBOAUMBIX HCCIICOJOBAHUU
15 | fposoa A OCHOBAHHELIX Ha YHCIEHHBIX TepIpETAIHs PEIIeHHs
¥ pa3paboToK B
MeToJaX, O cmocodax uXx
€CTCCTBCHHBIX HayKa o
MOCTPOCHHUH, O YHCICHHBIX
METO/IaX peaau3aluu
MaTeMaTHYECKUX MOJEIIEH
MIIK-2.3 (40.001 A/025 | Ymeer NONB30BaThCS CIpa- | 3a4eTHbIC 3a/1aHMUS. Bonpocsl Ha 3x3ameHe
31.2) OTCUECTBCHHEIH ¥ | BOYHOMN MareMaTH4eckoil | Onpoc no pasgenam | 1,2, 32
MEKIYHAPOAHBI  ONBIT B JIUTEpAaTypod 1o Marema- | 1-3 (5 CeMeCTp)’ 1-3
16 | nccnenonanmm 5 THYECKOMN ¢uznke u | (6 cemecTp)
MaTEMAaTH4YCCKUX MOJCIICH B COOTBeTCTBYIOHII/IMI/I pecyp_
€CTCCTBCHHBIX HayKa caMU CeTd I/IHTepHeT
Ymeer MIPUMEHSATh Ha | Konutp. 1 (5 cemectp) | Bompocsl sx3amena 3—
WIK-2.4 (40.001 A/02.5 | IpaKTHKE merozsl | Onpoc 1o pasgeny 1 | 5, 22
3n.4) MeToapl mpoBeneHus | YUCIEHHOIO anamusa; | (5 cemectp),
9KCIIEPUMEHTOB U | peaan3oBath yHucieHHslii | pazaenam 1,2 (6
HabmoaeHuit, o6o6umeHns U ANTOPUTM  MPOIPAMMHO  C | CEMeCTp)
17 | obpabotku wuHpOpManuu B [HOMOIIBIO
HCCIICJOBAaHUN HOBBIX
MaTEMAaTH4YCCKUX Moz[eneﬁ B HHCprMeHTaHBHBIX CpeHCTB
€CTECTBEHHBIX HayKa 1 IPUKJIAIHBIX TIPOTPAMM;
AHAJIM3UPOBATH TOTyYEHHBIE
Pe3yIbTATHI
Brnaneer MEeTOJaMHU u | Kontp. 1 (5 cemectp) | Bompocer sk3amena 3—
UIIK-2.6 (06016 A/30.6 npueMaMu  TONy4eHHs U 5,22
v.D AHAIHZUPOBATE | opereMaTH3AMN  3HAHWH B
BXOIHBIC AQHHBIC Ipu o
a A p“ obnactu MaTeMaTHYECKOU
18 | mpoBeneHUM HCCIEIOBAaHUN
N ¢bu3nkw, ymeeT
MAaTEMAaTHYCCKUX MOJCIICH B
SCTECTREHHEIX HAYKAX AHAIN3UPOBATh TOJy4YECHHbIC
Ppe3yIIbTaThl
Brnageer ymenuem camocto- | KoHtp. 1-3 (5 | Bompoc Ha 3K3ameHe
ATENBLHO OCYIECTBIATH BbI- | cemectp), 1-3 (6 | 3-5, 11, 12,
MECT, 15,16,19,25, 28, 29
WIIK-2.8 (06.001 D/03.06 | OOP METOIMKH pemieHms u | CeMec P) ,16,19,25, 28,
Tn.2) IpoekTnposanue | OCTPOCHUS AIrOPUTMA TOH
CTPYKTYp  JaHHBIX  Tpu | WIM MHOM 33a[a4d; HABBIKAMU
19 | paspaGotke u mnpoBenennn | gapaTe  MONHBIA  aHAIM3
HCCICA0BaHIH HOBBIX | pesynbTaroB — pellicHUs U
MaTEMAaTUYECCKUX MOJICJIICH B OLICHUBATh rpaHI/ILILI HpI/IMe-
€CTECTBCHHBIX HayKax
HUMOCTH BBIOPaHHOTO
MeToaa
MIIK-2.10 (40.001 A/025 | Mmeer YeTkoe MpPEACTaB- Bomnpoc Ha 3k3amene 3—
Tn.2) [poBenienre | leHWe O BHAAX MAaTEMaTH- 5,9, 12,2021, 27,
HAOMIONCHUA U M3MEPEHUH, | geckux MoOJeIe, OCHOBAaH- MOCTaHOBKa
20 COCTABJICHAC MX OIHMCAHUM M | ypiv ya ypclIeHHBIX METOMaX, SK3aMEHaI[MOHHOH
OPMYJIMPOBKA BBIBOOOB IIPHU o
(bopmymp AOBTIPH |, cHocobax mx MOCTPOEHH, O Kontp. 1 (5 cemectp) 3a7a4d U
TPOBCACHUNU HCCJIEAOBaHUN
. METOIax peanu3auun UHTEpPIPETAIHS
MAaTEeMAaTHYCCKUX MOJCIICH B o
MaTeMaTHYECKUX MOJEIel petieHus

€CTCCTBCHHBIX HayKax
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HIIK-2.11 (40.001 A/02.5
Op.2) JlesiTenbHOCTb,
HalpaBJIcHHas Ha penleHHne
337a4 AQHAJIMTHYECKOTO Xa-

Bnageer ocHOBHOHI Tepmu-
HOJIOTMEH M  IOHSATHUWHBIM
anmapaToM MaTeMaTH4eCKON
(U3UKU; OCHOBHBIMH aHaJH-
TUYECKIMUA ¥ YHCIEHHBIMH

Koutp.3 (5 cemectp)

PaKkTepa, IpCAIONIaraloliuX | perogaMU pELICHUs ypaBHE- Kownrp 1-3 (6 cemectp),
21 BbIOOp W MHOTOOOPASHE | yyif g gaCTHBIX  HPOM3- | OMPOCH MO pasaenam 2- B 9 2
KT bHBIX 11 B OIIPOC HA 3K3aMEHE Y— y
akTyan croco6o BOZHBIX; METOIaMH u| 3 (5 cemectp) u 1-3 (6 p
pelieHns 3amad, paspaboTKH cemectp) 25-31
npueMamMy  IONyY4eHHs M| p

HOBBIX
Mojener B
HayKax

MaTEMATHYCCKHUX

€CTECTBEHHBIX CHUCTCMaTHU3allMi 3HaHUW B

obnacTu MaTeEMAaTHYECKOU
bU3UKH

CooTBercTBHE KOMIIETEHIHH, POPpMHUPYEMBIX PH U3YYCHUH IMCUMIINHBI, H BUAOB 3aHATHI

Mepeuers Bunb! 3anaTHI @opMBI KOHTPOJIS
KOMITCTEHIIIH JL. JIao0. IIp. KCP CPC
OIIK-1 + + + + |0 KonrponpsHas pabora;
O 3auer;
d Onpoc no
pe3yJibTaTam
CaMOCTOSTEJILHON paboThI;
a DK3aMeH
OIIK-3 + + + + |0 KonrponbHas pabora;
0 3auer;
O Ompoc 1o
pe3yJsibTaTamMm
CaMOCTOSITENIbHOU PadoThI;
0 Dx3amen
MK-2 + + + + |0 Ompoc mo
pe3ysibTaTamMm
CaMOCTOSITENIbHOU PadoThI;
0 KonrponbHas pabora;
0 DOx3amen

TunoBbIe KOHTPOJIbHBIC 32JAHUA MM HHBbIEC MaTePHAJIbl, HEOOX0AMMBbIE /ISl OLECHKHU
3HAHM, yMEHUH, HABBIKOB U (WJIH) ONbITA 1eATE1bHOCTH, XapAKTEPHU3YIOLIHE 3T AN bI
¢GopMupoBaHusa KOMIETEHUMI B poLecce 0CBOEHHUs 00pPa30BaTeJbHON MPOTrPaMMbl

IIpumepHoe conepxkaHne KOHTPOJIBLHBIX PadoT

1. Kontponbnas Nel (IToctaHoBKa 3a1a4 MaTeMaTHIECKOW (PU3UKH).
[TpumepHBbIe 3a1a4M KOHTPOIBHON paboThl No 1
Bapuant 2

ITocTaBuTh KpaeByro 3agady:
24



Yrupyruii CTepKeHb IEPEMEHHOI 0 CEYEHU S O x 0O, xonme: KOTOPOI'0 yIIPYTro 3aKPEIUICHBI

(koapdunuent ympyroro 3akperieus K), coBepimaer CcBOOOIHBIE Majble MPOIOJIbHBIC

KONeOaHMs, BBI3BAHHBIC HEKOTOPHIM HAYaIbHBIM BO3MYyIieHHeM. [1notHocTs Macest pasua O [x
, moxyms ynpyrocti — E Ox 0.

Bapuanr 2

ITocTaBuTh KpaeByro 3agady:

bokorast moBepxHocTh crepkHs 0 O x O | temnonsonupoBana. HavansHas Temmneparypa
CTEp)KHS HYyJeBas, OAMH KOHEI MOJJEpPKHBAETCS NpH HYJIEBOM TeMmIiepaType, a Apyrou
TErIon30MpoBan u ¢ momenTa t 0 0 neiicTByer pacnpeneieHHblii BHYTPEHHHUI HCTOYHUK TEIIa
MoItHoCTH ((X).

Bapuant 3
[TocTraBuTh KpaeByro 3agauy:
bokoBasi TNOBEPXHOCTb CTEPIKHS TEIJIOU30JIMPOBaHa, a Ha KOHIIAX

MPOMCXOAUT KOHBEKTUBHBIHN TEIJIOOOMEH CO CpelaMu, TeMIepaTypa KOTOPBIX u1 U u2. HauanpHas

TEMIIEPATYypa CTEPXKHSI HyJIeBas

2. Kontponbnast Ne2 (IIpuBenenne Kk KAHOHUYECKOMY H MTPOCTEUIIIEMY BUIY YPAaBHEHUH C
JBYMSI HE3aBUCUMBIMH TIEPEMEHHBIMH ).

EBnoxumoB A.A., IlaBnoBa A.B., Pyonos C.E. YpaBHeHuss maTemMaTH4ecKOl (UZUKH.
Mertonuueckue ykazanus. NeNe 9-25 ctp. 14, 16-25 ctp.15.

[TpumepHbIe 3aja4l KOHTPOIBHON paboThl No 2

Bapuant 1
1. [IpuBecTH K KAHOHMYECKOMY By YPAaBHCHHS:
0°u D4
a) — X2 00x Oy.= 0, x<0;
d

O0x20uy O7y2_ O0Oy2 u, OO.

6)x2_0O0x2 u O6xy

2. ITlpuBectn K mpocTellieMy BUIY YypaBHEHHE:

uOx0Ox O 4uOx0y O 4uOy0y O 3ubx O 6udy O



Bapuanr 2
1. IlpuBecTr K KAHOHUYECKOMY BHIY YPaBHECHHUS:
0%y D%
a) — X.0O0x Oy.= 0, x>0;
]

O2u 02y O02u 10u

0)x0Ox202 xyOxgyOOyogy.020y00.

2. [IpuBecTH K mpocTeiiieMy BUAY ypaBHEHHUE: Urxx

+ 2Uy + 5uy + 1 ux + 2uy = 0.

2
Bapuanr 3
1. [IpuBecTr K KAHOHUYECKOMY BUY ypaBHEHUS:
a) X 2 O x% up OO0 2 xy O0x20uy O0y,00 y? up, 0O
0
202u O2u
0)x x200y0Oy20200ux. OulO0.y<0
O
2. [IpuBectu k mpocreiilemMy BUay ypaBHEHUE:
3ulxOx O 5ubx0y O 2u0y0y O 3udy O udy O 0.
3. Koutponsnas Ne3 (Pemenue 3agaun Komm ns ypaBHEeHHI THIEpOO0IMYECKOr0

tuna. Pemenne 3anaun Komm u 3a71ay Ha nonynpssMoi AJis BOJHOBOTO ypaBHEHHUs). EBIOKMMOB
A.A., [TaBnosa A.B., Py6rioB C.E. YpaBHeHHsI MaTeMaTUYeCKON (PU3HKH.

Metoauueckue ykazanus. NeNe 2,6,7,9,10,12 ctp. 18, 5,6,7,8 cTp.22.

[TpumepHble 3a1aun KOHTPOJIBbHOI paboThl Ne 3
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Bapuantr 1 Haitu pemenue
3agaun Komm:

a) U”xx O Uxy 012 U"yy :O, X< D,y>0, u | y:O:eX,U‘y Iy:O:0.

0) u w0 EIuXxEIEIEIxsint,EI{I{]O,xEIEI;u‘moEI3e”‘X,uEItIZImoD_x_llil_ 1

Penmts HavaasHO -T'paHUYHBIC 3a1a4Yu:

a)unEI O9u.0, x00,t00,ulxod ox,uddxod ox ulo, tODOte.

6) 4u0. O ud,0, 0 6xt, x O 0, t O 0, ulx,000cosx, udOx,0000, ud, Oo,tO0sint

Bapuanr 2
Haiitu pemenue 3anauu Ko

a)u 04u"+3u =0, <0O,y>0;u|l =0,u| =sinx
o xy wy=0 yyouO0O9uO00Ox20t2,t00,x00;ulx
2sinx , u 00O cos 2 x. R |

0 |
)tt XX tpo ttgo

Penmts HauaasHO -I'PAaHHUYHBIC 3alaYUu:

a) Utd: 0 ubxOy, x 00, t 00, ul x00 =sinx, u' 0 x00 =1,u Oo,t O = cost

t X

oyudO9%uO0e®l x00,t00,ulxod010x udOx,00 010cosx udo,tO O
cos t

t XX t

Bapuant 3
Haiitu pemenne 3anauu Ko

a) U'x +Uw 020"y =0, Ixl< O,y >0; u|y=0=cosx, Uy |- o= 10 sinx.

6) u«d O4ux000 DthDZ,t‘D‘O,xEI O, U‘tuoD In Ox 20 1E,UDtDtDOD CoS 2 X.

Pemmth Ha4YaJIbHO-TPAaHHUYHBIC 3a1a4u:

ayuOoooud,xpo,too, ulxod oxs, unOx,00 O03x, unOotO O 9t
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tt XX t X

6)25u.00u,000e,0x00,t00,uldx,00 oOx, ud.Ox,00 Osinx, ulo,td O
sint

4. KoutposbHas Ne 4 (Merong @ypbe pelieHHs CMEIIAaHHBIX 3a7ad A ypaBHEHUU
TUNEpOOIMYECKOT0 U MapadoIUIECKOTr0 THUIIOB).

EnokumoB A.A., IlaBmoBa A.B., Py6moB C.E. VYpaBHeHHS MaTeMaTH4ecKOd (QHU3HUKH.
Metonnaeckue ykazanus. NeNe 14,16 ctp. 33, 19,21-23,26-29 crp.34.

[IpumepHbIe 3a1au KOHTPOIBHON paboTh! Ned

Bapuanr 1
Pemuts cMenanibplie 3a0a4u:

a) Ur 0 36ux,t00,00x01,u(0,t)00,ul1,t000,ulx,0005sin0Ox0,u(x,0)00.

6)urODu Oxxu OxtOd20t0t0000x00,u(0,t)0t2,u,0d0,t00t2,ulx00 Ocos2x.

Bapuanr 2

Pemuth cMelanubie 3aJa4un:

a) Ut 0 16Uy, t 00,00x01 ux(@,t)oo0,uls,tdOo,

uOx,0 0 0% £X,UI(X,O)DCOSD_X.
2 2

o) uDuxOutd0,00x0Ol,u(,t)oo,ull,tO0oo0,ulx,0001.

Bapuant 3
Pemmth cMemmanublie 3a4a4n;

a) Ur04ux0t,t00,00x01,ux(©,t)00,ux0r, t00t,ulx,0000,u(x,0)00.
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6) ud9uxO2u, t0000x0O1,u (0, t)00,ull, tO00Oo,ulx,0001.

5. Kontponbnas Ne 5 (Meton @ypre penieHus KpaeBbIX 3aj1ad Uil ypaBHeHui Jlanaca u
[Tyaccona). EBmokumoB A.A., [1aBnoBa A.B., PyouoB C.E. YpaBHeHUs: MaTeMaTHYECKOW (DU3UKH.

Metonuueckue ykazanus. NeNe 29-31 crp. 34.

ITpumepHble 3aau KOHTPOIBHON paboThI N5

Bapuanr 1
1. Haittu ¢ynkumio, rapmonnueckyto B kpyre X2 0 y? 01, ynoBIeTBOPSIOIIYIO TPAHHIHOMY

YCJIOBHIO U |22EI x*0y?04
xO y 01

2. Haiitu pynkimio, ynosneropsiomntyio B konmbie 1 0 X2 0 y? O 4 ypasuenuio ITyaccona

ulx OuOywO0O D4xy, u le:lyzEIlDy, UlxoyosdO.

Bapuant 2

1. Haiitu dynkmmio, rapmonndeckyio B kosbie 1 0 X2 0 y? 0 4, ya0BIeTBOPSIOIIYIO TPAHHYHBIM

u
YCIIOBUSIM 0) &

|:|I’]

|:|Oa uxz

X2 gy? gl

oy’ ot O Y|:|9

2. Haiiti yHKIMIO, yIOBJIETBOPSIONIYIO B KPYTe X2 ] y? 04 ypaerenuio ITyaccona
Up.OU g O 0% U|X2Dyzn4 oy

Bapuanr 3

1. Haittu ¢yskimo, rapmonndeckyio B kpyre X2 [ y2 01, y10BIeTBOPSIONIYIO FPAHIIHOMY
Ou

oo

YCJIOBUIO

0N xoy. o1

2. Haiitu pynximio, ynosneropsiontyio B konbue 1 0 X2 0 y? 0 4 ypasuenuio Ilyaccona

Ou
ud OuO0 O 1 u rpaHUYHBIM yCIOBUAM U oo, Ox.
XX yy x20y201 On x2 Oy2 04
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IIpumepHbie GopMYJTHPOBKH HHAMBHIYAIBHBIX 3a1aHUI

1. Bocnosip3oBatbcs  CpeACcTBAaMM MATEMAaTHYECKMX NAKETOB JUISl PELICHHS 3aJadyd U
BU3YaJU3alUU PE3YIBTATOB.

Ha kpyriayro MemMOpaHy, 3aKperuieHHYI MO Kparo, JEHCTBYET BHEIIHSS I'apMOHHMYECKas

cuma g O X, t O O O sin Ot , nenpepsiBHO pac eleJleHHas M0 BCeH IUIomagu MeMOpaHEL
q ) pep pactp p

[TpoBepuTh, YTO BHIHYKEHHBIE KOJIcOAaHUST MeMOpaHbl BBIpaXKaloTcst paBeHCTBOM (R — panuyc
MeMOpaHBbI)

O 000 0Od

10209 vrn 1Mo
Osin0Ot.u O ,00 a

0 0000

Ooooo vROO

oJd
o o 0 00

2. Bocnons3oBaThcs cpeacTBaMM MATCMATUYCCKUX IIAKCTOB [JIA PCHICHUA 3aJadud U
BHU3yaliM3alluu PE3YyJIbTaTOB

[umueap paguyca R HarpeT 0 TeMIepaTypbl o U OXJIaXIAeTcsi ¢ MOBEPXHOCTH TaKUM

o6pa3zom, 4To ee TemrepaTypa, HaumHas c momenta U [0 O, monnepsxusaercs mocrosHHOM U
paBHOW HyJr0. HaliTu 3aKoH pacnpenesieHHsi TEMIIEpaTyphbl, CUMTasi, YTO pPacHpenesieHue
TEMIIEPATYPHI BO BCEX MOMEPEYHBIX CEUEHUAX OJMHAKOBO.

3a4eTHO-3K3aMEeHAMOHHBIE MATEPHAJIbI VISl IPOMEKYTOYHOM aTTeCTAlluH

OcHoBHBIE TPEOOBaHUA K pe3ybTaTaM OCBOEHUS JUCLUIUIMHBI IPEICTAaBIIEHbI B Ta0IMIIE
B BHUJE IMPU3HAKOB CGHOPMUPOBAHHOCTH KoMmmeTeHUUH. TpebGoBaHus GOpMyIHUPYIOTCS B
COOTBETCTBHHM CO CTPYKTypoii, npuHATor B PI'OC BO: 3HaTh, yMETH, BIAIETh.

IIpumepsl 3a4eTHBIX 3aaHUI
Bapmuanr 1

1. TlocraBuTh KpaeBylo 3aauy:

Ynpyruii crepxens nepementoro ceuenust S Lx O, xorust koroporo ynpyro sakpennenst

(ko3 dunuent ymnpyroro 3akperuieHus K), coBepimaer CcBOOOIHBIE Majble MPOIOJIbHBIC

KOJ'Ie6aHI/I$I, BbI3BAHHBIC HEKOTOPHIM HAaYaJIbHBIM BO3MYUICHUECM. [I10THOCTE MacCh paBHa O DX

O

, MOZlyJIb ynpyroct — E Ox O,

2. IlpuBecTr K KAHOHMYECKOMY By YPaBHEHUS:
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0% D%
a) ___ X 0OO0x Oy.= 0 ,
x<0; 0

0) uOx0Ox O 4uOx0y O 4u0yOy O 3uOx O 6uly O 0.

Bapuant 2
1. TlocraBuThH KpaeBylo 3a1auy:
bokorast moBepxHocTh crepkus 0 O x O | temnonsonupoBana. HavansHas Temmneparypa
CTEp)KHA HYJIeBas, OAMH KOHEI MOJJEpPKHBAETCS NpH HYJIEBOM TeMmIiepaType, a Apyrou
TEIION30MpoBaH U ¢ momeHTa t 0 0 neiicTByer pacnpeneieHHblil BHYTPSHHHUI HCTOYHUK TEIIa
MoItrHoCTH ((X).

2. IlpuBecTr K KAHOHMYECKOMY BHy YPaBHEHUS:

0%u D%
a) — X O00Ox Oy.= 0 ,
x>0; O
6) Uxx + 2Uxy" + SUyy~ +_1 Ux + 2uy =0.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 2
Bapuant 3
1. TIlocraBuTh KpaeByro 3ajady:
BokoBasi MOBEPXHOCTH CTEPXKHS TEMJIOW30JIMPOBaHa, a Ha KOHITaX

MIPOMCXOJIUT KOHBEKTUBHBIN TEMI000MEH CO CpeIaMu, TeMIepaTypa KOTOPhIX ul U u2. HavanpHas
TEMIIEPATYypa CTEPXKHSI HyJIeBas

2. llpuBecTn K KAHOHUYECKOMY BUJTy YPABHCHUS:

a) 2 00 x? u? I:II:I2xy O0x20uy 00y200 y? u?2 OO0,

6) 3ulxOx O SUDny O 2U|:|y|:|y 0 3uOx O uly O 0.

IIpumepHBIH TEpeYeHb BONPOCOB, BBIHOCMMBbIX HA 3K3aMEH

1. Tonsrue auddepeHInanTb HOrO0 ypaBHEHUS C YaCTHBIMU IpOoM3BOAHBIMH. [locTtaHoBka
3aJ1a4 MaTeMaTHu4ecKoi (GU3uKU. TUIbl KpaeBbIX yCIOBHIA.

2. KoppekTHOCTh MOCTaHOBKH 3a7a4 MaTeMaTudeckoi ¢usuku. [Ipumep Anamapa.

3. BpBox ypaBHEHHs KojeOaHUS CTPYHBI. [IpuMephl ApYyruX ypaBHEHUH MaTEMaTHYECKOM
bu3uKy.

4. BbIBOA ypaBHEHHUS TEIJIONPOBOAHOCTH.

BriBo ypaBHEHUIN TUAPOAMHAMUKH U AKYCTHKH.

o

6. Knaccudukanus muHeiHBIX Aud depeHnnaIbHbIX YpaBHEHH BTOPOTo MOPSAIKa B YaCTHBIX
MPOM3BOAHBIX (0OLIHIT cityyait).
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10.

11.
12.

13.
14.

15.

16.

17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

32.

Knaccudukanus nuHelHbIX 1udepeHuaibHbIX ypaBHEHUN BTOPOro MOPsIIKa € ABYMSI
HE3aBUCUMBIMU  II€PEMEHHBIMH.  XapaKTepucTUdecKas IOBEpXHOCTb. I[Ipumepsl
XapaKTEPUCTHUK.

[TpuBenenue Kk KaHOHUYECKOMY BUIY UG depeHnalbHbIX YPaBHEHU BTOPOro MOPsIKa
C JBYMs HE3aBUCHUMBIMHU IEPEMEHHBIMHU (TUIEpOOJIMYECKOro THIA, NapaboIuuyecKoro
TUIIA, JUIMITHYECKOro THNa). JIeMMa 0 XapaKTepuCTHKaX

Pewmenne 3amaun Ko 111 0qfHOMEpHOT 0 BOJIHOBOr 0 ypaBHeHus1. dopmyna

I’ Anambepa

CymecTBoBaHME, €AMHCTBEHHOCTh M YCTOMUMBOCTH penieHus 3agaun Komm g
OJTHOMEPHOT 0 BOJTHOBOTO ypaBHeHUs. O000111eHHOE peleHHe.

Pemenue kpaeBbIx 3a1a4 17151 OJHOMEPHOI'O BOJHOBOI'O YPAaBHEHMS HA MOy IPSIMOM.
Pemenue 3anaun Komm 11 ABYXMEPHOTIO U TPEXMEPHOI'O BOJTHOBBIX YPaBHEHUM.
®opmyia [Tyaccona. u3sndeckuil CMbICH pELICHUS.

Pemenue 3anaun Komm 111 HEOQHOPOJHOTO BOJIHOBOI'O YPABHEHHUS.

EnvHCTBEHHOCTh M yCTOMYMBOCTH pelleHus 3afaun Komu s BOJIHOBOIO YpaBHEHMs
(TpeXMepHBbI city4aii).

Meton @ypbe pelieHus: CMEIIaHHbIX 3a/Ja4 /Ul BOJTHOBOTO YpaBHEHUS (11 OHOPOAHBIX
Y HEOJHOPOAHBIX YPABHEHUM U T'PaHUYHBIX yCJIOBU). ENMHCTBEHHOCTD pelieHus.
[Tpumeps! pelieHHs] CMELIaHHBIX 3ajad (3a7ada O KOJIEOAHUSIX OrpaHUYEHHOM CTPYHHBI,
3aJ1aya 0 KOJeOaHUAX KPYIJIOH MeMOpaHbI

®ynkuuu beccens. CpoiictBa ¢pynkiuii beccens.

CMemanHble 3a7a4d JUIsl YpaBHEHHs TEIUIONPOBOAHOCTU. IIpuHImn wmakcumyma.
KoppekTHOCTh NOCTaHOBKY CMELIAHHBIX 3a]a4 JUIsl yPaBHEHUS TEIIONPOBOJHOCTH.
ITpumenenne ™erona @Dypbe K pEIIEHHUIO CMEIIAHHBIX 3a1ad Ui ypaBHEHMS
TENJIONPOBOTHOCTHU (OHOPOTHOTO U HEOTHOPOIHOTO).

Pemenune 3agaun Komm ni1st ypaBHeHHs TerionpoBoaHocTi. Meron ¢yHkiui ['prHa.
Pemenune 3agaun o pacipocTpaHEHUH TEMJIa B TPEXMEPHOM IIPOCTPAHCTBE.

OcHOBHbBIE THUIIBI KpaeBbIX 3ajay Uil ypaBHEHHH 3JumnTudeckoro tumna. [IpuHiun
MakcuMyMa Juisi rapMoHudeckux ¢pyHkiuil. opmynsl ['puna.

EnnHCTBEHHOCTD pellIeHus KpaeBbIX 3a/1a4 AJIs ypaBHEHHUH 3JUIMIITUYECKOrO TUIIA.
®ynkuuu ['puna BHyTpeHHMX 3ana4 upuxie u Helimana.

[Ipumenenue metoxa QyHKuui ['pyuHa K pelIeHHIO KpaeBbIX 3ajad Julsl ypaBHEHUI
IIMITUYECKOr 0 TUIa (peleHre BHyTpeHHel 3a1aun JlupuxJiie s mapa)

HepasenctBo 'apnaka. CBoiicTBa rapMoHnYeckux GyHKUUN (PyHKIHMH, TapMOHUYECKUE
BO BCEM IIPOCTPAHCTBE, TEOPEMBI O [1OCIEI0BATEIBHOCTIX FTAPMOHMYECKUX (DYHKLIUH).
OObeMHBIN 1 TOBEPXHOCTHBIE TOTEHLIMAJBI U UX CBOWCTBA.

Pemenue 3anau J{upuxiie u HeliMana ¢ TOMOIIBIO OTEHIIMAJIOB.

IIpumenenue metona @ypre K PEIIEHUIO KPAEBBIX 3a]1a4 1Sl YPABHEHUN JUIUIITUYECKOT O
TUMna (pelleHrue BHyTpeHHeln 3aaaun Jupuxie a1 ypaBaenus Jlamnaca B kpyre)
WnTerpansHoe npeodbpazoBanue dypbe (onpesesneHue, cBOMCTBA, MpUMEp MPUMEHEHUs
npeobpazoBanus Pyphe K pEIICHUIO 3a/1a4 MaTeMaTHUeCKO (pu3nkn).

WuTerpansHbie mpeoOpa3oBaHmsi Ha MOMyNpsMoil (mpeodOpa3osanue Jlammaca, sin, cos-
npeobpazoBanus Oypbe, npeodpazoBaHre XaHKEN).

Bapuanus ¢ynkumonana. OkcrpemyM (GyHKIMOHana. BapuanuoHHble 3amadu B
MaTeMaTU4YecKoi (usuke.
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IIpuMepsbl IK3aMeHAIMOHHBIX 32124

Haiitn ¢yHkiuio U(X,l), ONUCHIBAIOIIYIO MPOIECC MAalbIX MOMEPEYHBbIX KoJieOaHH
onHoponuoit crpyusl  (0,1), 3akperuieHHod Ha KoHIlaXx. HavanmbHble CMeHICHHUS

o ne 20 .70
ONMHCHIBAOTCS (pyHKIIMEH 3Sin 2 O 5sin X . HauanpHas ckopocts paBHa Hyi0. (Crity
I I

HATSKCHUA U IINIOTHOCTL CTPYHBI CUUTATh PABHBIMU C,Z[I/IHI/ILIC)

Crpyna c¢ 3akpermienusiMa kouramu (0,0) komeGmercs mom aelicTBHEM  CHUIBI,
pacnpeneneHHoit ¢ mwiotHocteio f(X,t)=sint. Haiitu otkmonenust U(X,t) cTpyHBI, eciid B
HAaYaJIbHBII MOMEHT OTKJIOHEHHSI TOYEK CTPYHBI PaBHBI HYJIO, 2 HadaJbHbIE CKOPOCTH
omuceBatorcs pyakmuern O(X)=x. (Cuiay HaTSHKEHHS W IUIOTHOCTH CTPYHBI CUHMTAThH

paBHBIMHU €IMHULIE).

K omnopoguomy crepxuo (k=9, 0O=1) enunwuHoli AIMHBI TNpHIOKEHA CHIIA,
pacnpezenennas ¢ mioTtHocThio f(X,t)=xe', neiictByromas ¢ momenra t=0. Haiitu
OTKJIOHeHHsT cTepkHs U(X,), mpeamosaras, 4TO Ha4ajabHBIC CKOPOCTH TOYEK CTEPIKHS

PaBHBI HYJIIO, a HaYaJbHbIE OTKJIOHCHHUS onuchiBaroTcs hyHkiuen [(X)=X. JIeBblii KOHEIT

CTEp)KHSI JKECTKO 3aKpelieH, MpaBblii — cBoOomeH. [limomane momepeyHoro cedeHus
CUMUTATh PAaBHOM 1.

Crepxens (0,1) coBepiraer wmajple TpOAOJbHBIE KOJIEOAHHMS TOA  JEHCTBHEM
rapMOHHYECKOW CHJIBI, pacrpeneicHHon ¢ mioTHocThio f(X,t)=sint. Haiitu oTkjI0HEHUS
crepxus (k=4, O0=1) u(x,t), mpeamnonaras HaYaabHbIC YCIOBHS HYyJIEBBIMH. OTKIOHEHHS
JIGBOrO KOHIIA CTEpXKHsI OmuchiBaroTcs QyHKiuer f(x,t)=t, mpaBwlii KOHEN CTEpXKHS
cBoOosieH. [1nomaas momnepeyHoro cedeHus: CYHUTaTh paBHOM 1.

Haiiti $pyHKIMIO, TADMOHUYECKYIO B KPyre, paauyca 4, IPUHUMAOIILYIO HA €ro rPaHuIle
3Havenus U(X,y)=x2.

Haiiti 3aKkoH BhIpaBHHBaHMs HauaibHON Temmeparypsl U L x, 00 O 0 B oxropoazom
crepkHe moctosiHaoro ceuenust (0 09, k036, c 04, SO 1), neBslit koner koroporo X O
0 mogaep kuBaeTCs MpH HyJIEBOU TeMIepaType, TeMiiepaTypa npaBoro koxma X 0 3 paBua
6t, B cTepKHE HMEETCS pPACHpPEACICHHbI HCTOYHUK C IOCTOSIHHOM MOIIHOCTBIO

2x 010 4 sin OoxO .

Haiitn ycraHOBUBIIMIICS TEMIIEpAaTypHbI PEKUM B MPAMOYTroOJbHOM IIaCTUHE (
O001,k04,cO4)6e3 Buyrpennux ucrounnkos tema, 0 Ox 020,00y 00, ecou na
OOKOBBIX TPaHMIIAX U BEPXHEM OCHOBAHHU IMOJJEPKMBACTCS HyJIeBas TeMIlepaTypa, a Ha
HIDKHEE OCHOBAHHUE ITOAETCs TEIIOBOM MoToK X O 5sinx .

oo
Haiiti pacnpesenenue noreHuana B kBaapataoi miactuae 0 0 x, y O —_ eClIn

OOKOBBIE
2
CTOPOHBI €€ 3a3eMJIEHBl, a Ha HW)KHEM W BEPXHEM OCHOBAaHWHU HAIPSKEHHOCTD

3MIEKTPOCTATHYECKOro TTos paBHa cootercrsenno 0 u 5sin 2x O O sin Oax O .

33



9. Konen nonybeckoHeunoro ogaopoaaoro crepxkus O 0 2, E O 8 coepiaer B mpoaoabHOM
HanpaBJIeHUH TapMoHWYeckoe kojebaHue Buma 6sin 3t O1. Haiitm cmemienue ToYek

CTCPKHA B JII000M MOMEHT BPEMCHH, €CJIM Ha4aJIbHBIC CMCIICHUA OIMU CbIBAIOTCA q)YHKIIHCfI

2% 01, a nauanbHBIE CKOPOCTH HYJIEBBIE.

10. Haiiti pacrpenenenne morennuana B kpyrioii miactane X2 0 Y2 0 4 | ecin BuyTpn Hee

HaxoIsTCs 3apsabl C IIIOTHOCTBIO O X,y O X2 O y2 , 4 IIOTEHIIMaJI Ha TPaHULIE paBEH
42,

IToka3zaresn, KpUTEPUH U MIKAJIA OLEHKHU C(POPMHPOBAHHBIX KOMIIETCH M

CooTBeTcTBHE YPOBHEH OCBOCHHSI KOMIIETEHLIMH MJIAHUPYEMBIM PE3yJIbTaTaM
Komu 00y4YeHHS ¥ KPUTEPUSM HX OLICHUBAHUS
HAaVMEHOBAHUE MTOPOTOBBIN ‘ 0a30BbIit ‘ MIPOJBUHYTHIN
KOMITETEHIINH Onenka
Y 10BJIETBOPUTEIBHO ‘ Xoporro ‘ O1im4HO

OIIK1 CnocoGen npumeHsiTh pyHIaMeHTAIbHbIE 3HAHUS, MOJTyYeHHbIE B 061aCTH MAaTEMATHYECKUX U
(MJ1M) ecTeCTBEHHBIX HAYK, U HCI0Jb30BATh HX B NPO()ecCHOHANBHOI 1eATeJbHOCTH
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3HaTh: HOIIK-1.1
(06.016 A/30.6 31.3)
CrocobeH TMPHUMEHATH
(dhyHIaMeHTanbHbIe
3HAHMS, TOJyYCHHBIC B
obmacti Marema-

THYCCKMX M (WIH)
€CTECTBEHHBIX HayK, W
UCHONB30BaTh HMX IPH
aHanmu3e  [peIMeTHOU
obmactu
IMOIIK-1.2
IA/02.5

OTeuecTBEHHBIN

(40.001
3H.2)
u
MEK[yHAPOTHBINA OTIBIT
B o0yacTtu
THYECKHX U

Mmarema-
(mm)
€CTECTBEHHBIX HayK, U
UCIIOJB30BaTh  HMX B
npo¢ecCHOHATEHON
JeATEIbHOCTH
Ymems: HNOIIK-1.4
(06.016 A/30.6 VY.1)
Hcnonb3oBarh cymiect-
BYIOIME THUIIOBBIC pe-
IICHHS U IAa0JIOHBI IPU
aHaJIM3e BXOJHBIX
JTAHHBIX
Braoems»: HOIIK-1.7
(40.001 A/02.5 Tn.2)
IMpoBenenne  Haburo-
JIEHUH W U3MEpeHui,
COCTaBJICHHE MX OIIHCA-
HUH ¥ (opMympoBKa
BBIBOJIOB
NOITIK-1.8
A/02.5 [Ip.2 Tn.)
JlesiTenbHOCTh, HATPaB-

(40.001]

JICHHasA
3a1a4 aHaAJIUTHYCCKOI'O

Ha pelIeHHe
XapakTepa, Ipesroa-
raloumx  BeIOOp U
MHOTOO00pasue

aIBHBIX CIIOCOOOB pe-

aKTy-

mIeHust  3a7ad,
nons3oBaHneM (QyHma-
MEHTAIBHBIX  3HaHUH,

C Huc-

MOJIy4EHHBIX B 00JIaCTH
MaTeMaTHIECKHX
(WiIH) €CTECTBEHHBIX

u

HayK

3nams: OCHOBHBIE
HIOHSATHS, KaTeropuu,
OPUHIMIIBEIL U TEOPEMBI
COOTBETCTBYIOLINX
pasznenos ypaBHEHH
MAaTEMATUYECKON

(uznky;

Ymems: HCIIONb30BaTh
MaTeMaTHYeCKHEe METObI U
KOMIIBIOTEPHBIE
TEXHOJIOTHH [JI1 PELICHUS]
CTaHIAPTHBIX 3a1ay
MaTeMaTHUECKON (DH3UKHL.
Brademwv: wmeromamm pe-
LIEHUs CTAaHIAPTHBIX 3a7a4
MaTeMaTH4YecKoil (PU3HKH,
aHanm3a ypaBHEHUI

MaTeMaTHYECKON (HU3HKH.

Obyuarowuiics
nokasvléaem He
JOCTAaTOYHBII

3HAHUHN

YPOBEHB
y4eOHOrO |
JEKIMOHHOTO MaTepHuaa,
HE B TIOJHOM o0OBeMe
BIaJieeT TMPAKTUIECKHIMHU
HaBBIKAMH, YyBCTBYET
ce0st HeyBEpEeHHO IIpH aHa-
nm3e YpaBHEHUI
MaTeMaTH4ecKol (DHU3UKH.
B orBere He Bcerma
NPUCYTCTBYET JIOTHKA, ap-
TYMEHTBl  TIPHUBJIEKAIOTCS
HeznocTaTouHO Beckue. Ha
IIOCTaBJIEHHbIE  BONPOCHI
3aTPyIHSIETCSI C OTBETAMH,
IIOKa3bIBAaeT HEJAOCTATOYHO
rTyOOKKe 3HAHMSL.

3namb: OCHOBHBIC TIOHS-

THA

9

KaTerOpUH,  TIPUH-
IIMITBI ¥ TEOPEMBI COOTBET-
CTBYIOILIIX pasnenoB
[YpaBHEHUIA MAaTeMaTH-
HecKod (pU3MKH U CBS3U
MEXIy HUMH;

Ymemw: BoIOpaTh UM WuC-
MOJb30BaTh MaTeMaThuyec-
KHE METOJBI U KOMITBIOTEP-
HBIE TEXHOJIOTHH JUIA perie-
HUSL CTaHIApTHBIX 3a1ad
MaTeMaTH4ecKOl  (DU3UKH,
000CHOBaTh  IOJyYCHHBIC
pe3yabTaTHI.
Brademwv: wmeromamm pe-
IIEHHsI CTaHIAPTHBIX 3aa4
MaTeMaTHYeCKOH (U3HKH,
B TOM YHCJIC TTOBBIILICHHON

CJIOKHOCTH, aHAJIM3a ypaB-

HEHUA  MaTeMaTH4YECKOU
¢busnky.

Obyuarowuiics
nokazvléaem NOCTaTOYHBINA
yYpPOBEHb
npodeccCHOHANBHBIX — 3HA-

HHI, HO JIOMyCKAaeT HEKO-
TOPBIC HECTOYHOCTU U IIOT-
pemHocTd. OTBET MOCTPO-
€H JOCTaTOYHO JIOTMYHO,
rPaMOTHO  HCIIOJIB3YIOTCS
MpEeIMETHBIC TEPMHUHBI, HO
B OTBETE MPHUCYTCTBYIOT
HE3HAUUTEJIbHBIE OILINOKH.
Bompocsl, 3a/1aBacMble
[penoaaBareyneM, HE BbI-
3BIBAIOT  CYILECTBEHHBIX
3aTpyTHEHUH.

3nameo: OCHOBHBIE
TIOHSTHS, KaTeropuu,
NPUHIAIIEL ¥ TEOPEMBI
COOTBETCTBYIOIIHIX
paszuesnos ypaBHEHUIL
MaTeMaTH4eCKOn

(UBHKH ¥ CBS3U MEXKTY

HUMU;
Ymems: BBIOPATh u
UCII0JIb30BaTh

MAaTEMAaTU4YCCKUEC MCTOOBI 1
KOMIIBIOTCPHBIC
TEXHOJIOTUN OJId PECHICHUA

3a7a4 MaTeMaTHYECKOM
¢u3MKkM, B TOM YHUCIE
HECTaHIaPTHBIX u

IIOBBILICHHON CIIOKHOCTH,
000CHOBATH u
HHTEPIPETHPOBATH
MOJTyYeHHBIE Pe3yIbTaThL.
Bnaoemo: METOAaMH
peIIeHHS 3a1a49 MaTeMa-
THYECKON (UMK, B TOM
YHUClie HECTaHJAPTHBIX |
TMOBBIIICHHON CJIOKHOCTH,
aHaJM3a U WHTEPIPETaIiu
ypaBHEHUI

MaTeMAaTHYECKON (DH3HKH.

Obyuarowuiics

nokasvléaem HE  TOJBKO
BBICOKHI YPOBEHb
TCOPETHUYCCKUX 3HAHUU MO
JUCLUILINHE, CBOOOIHO
orepupyer MOHSITHSIMU,

KaTeropusMHU, IPUHITUIIAMU
A TEOpeMaMu YpaBHEHUH
MaTeMaTHYeCKOi  (PHU3UKH,
HO ¥ yMEeT aHAJIN3HPOBaTh
CIIOXKHBIC 3a/1aun
MaTeMaTHYECKONH  (PU3HKH,
YBSI3BIBATh 3HaHUS,
MOJTyYCHHBIE TIPH U3yYESHUN
pa3ITHYHBIX
OTBeT MOCTPOCH JIOTHYHO,
MarepHuan U3/1araercs
9ETKO, SCHO,
apryMeHTHPOBAHO,

TPaMOTHO  HCHOJB3YIOTCS

JICHATIIVH.
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TEPMHHBl MaTEMaTUYECKOM
bu3uKu.
Ha Bompocsl orBeuaer

CooTBeTcTBHE YPOBHEN OCBOCHHSI KOMIIETEHLIMH IIJIAHUPYEMBIM PE3yJIbTaTaM

Konu 00y4eHHsI M KPUTEPHSIM MX OLlEHUBAHUS
HAaVMEHOBAHUE MTOPOTOBBIN ‘ 0a30BbIif ‘ MPOABUHYTHII
KOMITETEHIINH Onenka
Y 10BJIETBOPUTEIBHO ‘ Xopouio ‘ OT1nnyHO
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YBCPCHHO, I10 CYLICCTBY.

OIIK3 Cnoco6en np

npodgeccuoHa,

JILHOM JeATeIbHOCTH

HMEHATH U MOIII/lq)PIIII/IpOBaTL MaTEeMAaTHICCKHUEC MOJIC/IN JISl PEIICHUA 3a/1a9 B odaacTu

BHamu: HOIIK-3.1
(06.016 A/30.6 3u.3)
Hemu w 3a7a91
MPOBOIUMBIX

HCCIEN0BaHNIA "
pa3paboToK,  METOAbI
MaTeMaTHIECKOTO
MOJICIIUPOBAHUS IS
pEeUICHUA 3a1a4 B
obnactu
npo¢ecCHOHATEHON
JIeSTENIbHOCTH
MOIIK-3.2 (40.001
A/02.53n.1) Uenu u

3a/1a4d  MPOBOJUMBIX
HCCIICIOBaHUN H
pa3paboTok,
METO/IBI
MaTeMaTHYECKOTO
MOJICTIUPOBAHUS IS
peleHus 3aaa4 B
obnactu
npo¢eccHoHaTbHON
JIEeATENbHOCTH
MOTIK-3.3
IA/02.5
OTeueCcTBEHHBIHN

(40.001
3H.2)
7
MEXIyHapOIHBII OIBIT
B COOTBETCTBYIOULIECH
obmacTu
UCCIIEI0BaHUH, METOIBI
MaTeMaTU4YECCKOTO
MOJEIMPOBAHUS  JUIA
peleHus 3a1a4 B
obmactu
npodeccHoHaIbHON
JeSITEIIBHOCTH
Ymemu: HOIIK-3.5
(06.016 A/30.6 VY.1)
AHanm3upoBarth
BXOJIHBIC
JaHHEIE,
CIIOCOOCH NPUMEHSITh U
MOIU(PHUIPOBATH
MaTeMaTHIeCKHe
MOJIETIN JUISl PELICHUS
3amad = B
obnactu
npo¢ecCHoHaTbHON
NeSITEILHOCTH
HOIIK-3.6
IA/02.5

[TpumensTh

(40.001]
V.3)

Buams: crnennuKy 3amay
pEeIIaeMbIX C IOMOUIBIO
YpaBHEHHII B  YacTHBIX
[TPOV3BOTHBIX;
pelieHus

METObI JIU-

HEWHBIX YPaBHEHUU B
YaCTHBIX  IPOM3BOIHBIX;
Ymems: popmynupoBats u
pE3yIbTaThI peeHus
3a/1ad; HCIIOJIb30BaTh
DJIEKTPOHHBIC
TEMaTHYECKHUE PECYPCHI IO
M3y4aeMOU TUCUUIIIIMHE
\Bradems: HaBBIKAMHU
MCIIOJIb30BaHUS

IIPUKJIATHBIX

[IAKETOB
porpamMm
UL PEILCHUs 33714
MaTeMaTHYeCKON (PU3UKH

3name: cnenmduky 3amad
perraeMbIx
'ypaBHEHHUIA

C
B

TTOMOIIIBIO|
YaCTHBIX|

MPOU3BOAHBIX;

METOJIBI

pelieHdst -

HEWHBIX ypaBHECHUM B
YaCTHBIX TPONU3BOAHBIX;
Ymems: popmymupoBats u
pe3yJIbTaThI peleHus
Bajad; MCIIOJIb30BAThH
JJIEKTPOHHBIE
pecypcsl
yTIyOneHus  3HaHWM
M3y4aeMOoi

TeMaTu
HECKUE TS

o
JUCLUUIUIHE
Brademu.: HaBBIKaMH
MCIOJBb30BAaHUSI  I1aKETOB
[IPUKIIIHBIX porpamm
MJIsl peIIeHUsl 3ajad

MaTeMaTHYeCKON (U3UKH

Obyuarowuiics
nokaswvleaem HE O6yqa;ow;uﬁc,q
J0CTaTOYHBIN YPOBEHBI0KA3bIGAEm JTOCTaTOYHBIN
3HAaHWM  y4eOHOrOo  HypOBEHb
JEKIMOHHOTO  MaTepHalia,IpoeCCHOHANBHBIX  3Ha-
HE B TIONHOM OOBEMEHWIA, HO JOITyCKAeT HEKO-
BIAJEET IPAKTUYECKUMU - TOPbIE HETOYHOCTH
HaBBIKAMH u nor
B oreere He Beerga pemHoctd. OTBET mOCTpO-
MIPUCYTCTBYET JIOTHKA,eH JOCTaTO4YHO JOI'MYHO,
apryMEHTbI IPUBJIEKAIOTCAIPAMOTHO  HCIIOJIb3YIOTCS
HEAOCTATOYHO Beckue.[pu3nyeckre TepMHUHBL, HO B
3Haer HA3HAYCHUEOTBETE MIPUCYTCTBYIOT
NPUKJIJHBIX [AKETOB, HEHE3HAUUTEIBHBIC OLIMOKH.
HUCIOIB3YET UX. Bonpockl, 3aJ1aBacMble
[pEernoaaBaTeyieM, HE BbI-
BBIBAIOT CYLLIECTBEHHBIX
BaTpyAHEHUI

METOAbI

3uams: cnenuduky 3anag

peLIaeMbIX € ITOMOLIBIO
ypaBHEHUI B

YaCTHBIX
[IPOU3BOJHBIX;
METOAbl  pELUCHUS  JIH-
HEWHBIX YpaBHEHMI B

YACTHBIX [IPOM3BOJHBIX;
Ymems: GopmynupoBaTh U
pe3yJbTaThl pelieHus
3a/1a4;
AIIEKTPOHHBIE

pecypchbl
YIIyOlleHUsT — 3HAHWH

HCIIOJIb30BaTh
TeMaTu
HEeCKHE JUIST
10
JHCIHIIINHE

HaBbIKaMU|

n3ydaeMon
Brademy:
HCIIONB30BAaHUS  ITAKETOB
MPUKJIATHBIX porpaMm
IJIS pEIICHUs  3a]1a4

MaTeMaTHYeCKON (PU3UKH

Obyuarowuiics
nokasvléaem
CHCTeMaTH3UPOBAHHBIE,
rIyOOKHE U TIOJTHBIC
3HaHMS 10 BCEM paszieiam
JMCIMILIMHBI, & TaKXkKe I10
OCHOBHBIM
BBIXOJIAIIMM 332 TIPE/CIIbI
yueOHOM
Oe3yrnpedHoe BIIaJICHUC
WHCTpYMEHTapueM

BOIIpOCaMm,

MIPOrpaMMBl,

yaeOHOI
yMeHHe ero 3(PQEKTUBHO
HCIIOJIb30BaTh
MOCTAaHOBKE W PEIICHUU
3aa4

IUCLUIINHEL,

B
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MPOBEIEHUS
JKCIIEPUMEHTOB,
MaTEMaTHYECKOE MO-
JeTMPOBAHKE IS pe-
IeHus 3a7a4 B 001acTh

CooTBeTCTBHE ypOBHeﬁ OCBOCHM KOMIICTCHIIUHU IIJIAHUPYCMBIM PE3YyJibTaTaM

Kon u 00y4YeHHS ¥ KPUTEPHUSIM HX OLlCHUBAHUS
HAaWMEHOBAHUE MTOPOTOBBIN ‘ 0a30BbIit ‘ MIPOJBUHYTHIN
KOMIIETEHLIUU Onenka
Y 1OBJIETBOPUTEIHLHO ‘ Xoporro OtnmaHO
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npodeccHoHaTbHON
JeSITEIIBHOCTH
Braoem»: HOIIK-3.9
(40.001 A/02.5 Ta.l)
IIpoBenenune skcnepu-
MEHTOB C
BaHHEM METOJIOB MaTe-

HUCII0JIB30-

MaTu4eCKoro MoJACiu-

poBaHHS B COOTBET-
CTBHH C YCTaHOBJICH-
HBIMH TIOJTHOMOYHSMH
HOIIK-3.10 (40.001
IA/02.5
[lpoBenenne  HabIIO-
JIGCHUH U W3MEpeHHH,
COCTaBJICHHE UX OIIHCa-
HUA U (QopMyIHUpOBKa
BBIBOJIOB, C IIpHUMEHe-
HHEM MaTeMaTHYeCKUX

JlesiTenpHOCTD, HaIpaB-
JICHHas Ha pelICHUe
3a7a4  aHAJIMTHIECKOTO
Xapakrepa,
TaroIIHX

Tperona-
BEIOOD M
MHOrooOpazue  akTy-
alBHBIX CIIOCOOOB pe-
IICHHS 33/1a4 HA OCHOBE
METO/I0B Marema-
THYECKOTO MOJEIUPO-
BaHUs

Tn.2)

Moeen
MOIIK-3.11 (40.001
A/02.5 p.2 Tn)

IIK-2 Cnocoben akt

HAyKax

HBHO Y94aCTBOBATh B HCCJICIOBAHUU HOBBIX MATEMATUYCCKUX MOI[BJIeﬁ B €CTECTBCHHBIX

BrHamu: HIIK-2.1
(06.016 A/30.6 3u.3)
IMpenmerHast 061acTh U
METO bl
MaTeMaTHIECKOTO

MO ISP OBAHUST
€CTECTBEHHBIX HayKax
NTIK-2.2 (40.001
A/02.5 3n.1) Ilemn n
3aa4d  TPOBOJUMBIX
HCCIIEI0BAHUI
pa3paboTok B

u

CCTECTBEHHBIX HayKax
UTIK-2.3 (40.001
A/02.5 3n.2)
OTeuyecTBEHHBII u
MEXyHapOAHBIN OTBIT
B HCCIICIOBAHUH]
MaTeMaTHIEeCKUX

Mo Ieneit
€CTECTBEHHBIX HayKax
UIIK-2.4 (40.001
A/02.5 31.4) Metonst
IIPOBEIECHUS

PKCIIEPUMEHTOB 24|

B ananmmsa

Bname:
TTOHSITHS,

OCHOBHBIEC
KaTeropyu,
MIPUHLATIBI TEOPEMBI
COOTBETCTBYIOLIUX
paszneoB YpaBHEHU ]
MAaTEMAaTUYECKON

n

(buzuky;

Ymemn: HCIIOJIb30BaTh
MaTeMaTHYeCKHEe METOIBI U
KOMITBIOTEPHBIC

CTaHIAPTHBIX 3aay
MaTeMAaTHUECKON (DH3UKHL.

Braoems: wmeromamm pe-
IIEHHsI CTAaHIAPTHBIX 33124
MaTeMaTHYeCKOl (QU3HUKH,
ypaBHEHUI

MaTeMaTH4eCcKon (PU3HKH.

HAOJII0 IEHMIH,

Obyuarowutics
nokasvleaem HE
JIOCTaTOYHBIN YPOBEHb

3nameb: OCHOBHBIE TIOHSI-

THsl, KaTeropuu, IpUH-
MUIIBI 1 TCOPEMBI COOTBET-
CTBYIOILIHX pasnenos
ypaBHEHHUI Maremaru-
HecKor (pHU3MKH U CBS3U
MEXTy HUMU;

Ymemyw: BoIOpath u wucC-

MOJIb30BaTb MarcMaTH4dCC-

TCXHOJIOTHHU AT PCHICHUSAKHE METOAbl U KOMIIBIOTEP-

HBIE TEXHOJIOTHH JUIA pele-
HUS CTaHJApTHBIX 3ajad
MaTeMaTHU4ecKol  (H3UKH,
00OCHOBAaTh  IMOJyYCHHBIC
pe3yIbTaThI.

Brademws: wmeromamm pe-
IIEHUSI CTaHIAPTHBIX 3a1a4
MaTeMaTHYeCKOl (PU3NKH,
B TOM YHCJIE€ TIOBBILICHHON
CJIOHOCTH, aHAJIN3a ypaB-

Buame:
MIOHATHS,

OCHOBHBIE
KaTerOpHH,
TEOPEMBI
COOTBETCTBYIOLINX
paszuesoB YpaBHEHHU
MaTeMaTHYECKOU

ITPUHIMAIIBI u

(hMBUKY U CBSI3H MEXKITY
HUMH;
Ymemy: BBIOPAThH u
HCIIOIB30BaTh
MaTeMaTH4eCKUEe METOABI 1
KOMITBIOTEPHBIE
TEXHOJIOTHH JUIS PEIIeHUs
3a11a4 MaTeMaTHIECKOM
¢u3MKM, B TOM YHUCIE
HECTaHJIaPTHBIX u
TMOBBIIICHHON CJIOKHOCTH,
000CHOBATH u
WHTEPIPETHPOBATH

IMOJIYYCHHEBIC PE3YJIbTAThI.
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0000weHns " 3HaHUI y4eOHOTO H|HEHUH  MaTeMaTHYEeCKOU | Biademy: METOJaMH
o6paboTku JIEKIIMOHHOTO MaTeprana, | QU3nKu. pemeHus 3a/1a4
HE B [TOJTHOM 00BEMe MaTeMaTHYeCKONH  (U3HKH,
B TOM qucie
HECTaHAAPTHBIX u
MOBBIIICHHON CJIOKHOCTH,
CooTBeTcTBHE YPOBHEN OCBOECHHSI KOMIIETEHLIMH IIJIAHUPYEMBIM PE3yJIbTaTaM
Kom u 00y4eHHsI M KPUTEPHSIM HX OLICHUBAHUS
HAaVMEHOBAHUE ITOPOTOBBIN ‘ 0a30BbIif ‘ MPOABUHYTHII
KOMITETEHIIH Ornenka
Y 10BJIETBOPUTETHHO ‘ Xopotio ‘ OTnnyHO
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€CTECTBEHHBIX
Bnaoems : UTIK-2.8
(06.001 D/03.06 Tx.2)

[IpoexTupoBanue
CTPYKTYP JaHHBIX IIPH

HayKax

[pazpaboTke
HPOBEICHUH

H|

HCCIIeIOBaHUI

HOBBIX
MaTEeMaTHYECKHUX
MOICIeH B
€CTECTBEHHBIX  HayKax|
HIIK-2.10 (40.001
IA/02.5
IIpoBenenune
JIGHU W W3MEpeHHui,

Tn.2)
HaOIr0-

COCTaBJICHHE MX OIIHCa-
HUH ¥ (opMympoBKa
BBIBOJIOB IPU TIPOBeEJie-
HUU HCCIIeI0OBaHUI
MaTeMaTHYeCKHX MOJie-
C€CTECTBCHHBIX

el B

HayKax
WNK-2.11 (40.001
A025 Jip2 Ta)

JlesiTenbHOCTh, HATPaB-
JEHHas Ha pelIeHHe
3a7a4 aHAIUTHIECKOTO
Xapakrepa, Hpezarnoa-
ralomux  BEIOOp U
MHOrooOpaszue  akTy-
QITBHBIX croco6oB
peleHus 3amad, paspa-
GOTKM HOBBIX Marema-
TUYECKMX MOJENeH B

€CTECTBCHHBIX HayKax

uHdOpMAIHH B|BJaJiceT  IMPAKTHYCCKHMH
HuCcCciIea0BaHUN HOBBIX HaBBIKaMI/I’ T—IyBCTBye’r
MaTeMaTUYCCKUX 6
N o C60% HEYBEPEHHO TIpH aHa-
€CTeCTBEHHBIX Haykax |TH3C YPaBHCHUH
Viems: WUIMK-2.6 MATEMaTHYECKOH (DU3UKH.
(06.016 A/30.6 VY.1)|B orBere He Bcerma
AHaIU3NpOBATH IPUCYTCTBYET JIOTHKA, ap-
BXOIHBIC JAHHBIC TIPH | bynMeHTHI  TIPUBJIEKAKOTCS
TNpOBEACHNUN

y HEJ0CTaTOYHO Beckue. Ha
HucciIeg0BaHUN
- MOCTaBJICHHBIE  BOIMPOCHI
IMOJIeNei g/ 3aTPYAHACTCA C OTBCTAMH,

MOKa3bIBaCT HEJIOCTATOYHO
rTyOOKHE 3HAHMS.

Obyuarowuiics
noKasviéaem JOCTaTOYHbIN
YPOBEHb
podeCCUOHANBHBIX — 3Ha-

HU, HO JIOIIyCKA€T HEKO-
TOpbIE HETOYHOCTU M IOTr-
pemHocTH. OTBET MOCTpO-
€H JO0CTaTOYHO JIOTHYHO,
IPaMOTHO  HCIIOJIB3YIOTCS
MIPEIMETHBIE TEPMHUHBI, HO
B OTBETE MNPUCYTCTBYIOT
HE3HAUUTEJIbHbIE OILINOKH.
Bompocsl, 3a/1aBacMble
MpernojaBareyieM, HE BbI-
3bIBAIOT  CYILECTBEHHBIX
3aTPYAHECHUI.

aHaiM3a ¥ MHTEepIpeTanuu
YpaBHEHUI
MaTeMAaTHYECKON (DH3HKHL.

Obyuarowuiics
noxasviéaem HE TOJIBKO
BBICOKHH YPOBCHb

TEOPETHYCCKUX 3HAHUH 10
JUCLUIIINHE, CBOOOIHO
orepupyer
KaTerOpUsMHU, TTPUHIHIIAMU

U TeopeMaMH YpaBHEHUN

IIOHATHUAMHU,

MaTeMaTH4ecKol (U3MKH,
HO u yMmeeT
aHaJIM3UPOBATh  CIIOXKHBIC
3aa4d  MareMaTHYeCKOU
¢buznkwy, VBSI3bIBATH,
3HAHMSA, TOMYYEHHbIE IpU
U3yYCHUHN Pa3INYHBIX|
JTUCIIATLINH. OrtBeT
MOCTPOEH JIOTHYHO,
Marepual  H3/la-  Traercs
YETKO, SICHO, apry-
MEHTUPOBaHO, TPaMOTHO
WCHONB3YIOTCS.  TEPMHHBL

MaTeMaTH4ecKod (DU3UKH.
JleMoHCTpUpyeTCs TOYHOE

WCIONb30BAHUE  HAYYHOU
TCPMHUHOJIOTA
CHUCTEeMaTUYEeCKU
IPaMOTHOE U JIOTUYECKH

IIpaBUJIBHOC N3JI0KCHUC
OTBECTA Ha BOITPOCHI

4.2 MeToau4ecKkne MaTepHualibl, ONpeaesIsiionye Npoueaypbl OeHUBAHUs 3HAHWM,

YMEHHIA,

HaBbIKOB

u  (win)

(popMupoBanusi KOMINeTEHIHI

OomnbITa

JNeATeJIbHOCTH,

XapaKTepu3yomux

ITanbl

MeToanuyeckue PE€KOMEHAAIUHU K Cla4e IK3aMECHA

OK3aMeH SBIAECTCS 3aKIMOYUTEIBHBEIM DTaIloOM mnmponecca (bOpMI/IpOBaHI/IH KOMIICTCHIIUH

CTYACHTA IIPpHU U3YYCHUU TUCHUITJIIMHBI HJIA €€ YaCTH U UMECCT LCJIbIO ITPOBCPKY U OLICHKY 3HaHUHU
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CTYJIEHTOB II0 TEOPUH U NIPUMEHECHHIO IIOJy4CHHBIX 3HAHWW, YMEHUN U HaBBIKOB IIPU PELICHUU
IIPaKTUYECKUX 3a7ad. DK3aMeHbl NPOBOAATCS IO PACIHUCAHUIO, B CPOKH, NPENyCMOTPEHHbIE
KaJIeHJapHbIM rpaukoM yueOHoro npoiiecca. Pacnucanue 3K3aMeHOB JOBOAMUTCS 10 CBEACHUS
CTYIEHTOB HE€ MEHEE YeM 3a JIB€ HEAENU /0 Haydaja SK3aMEHAllMOHHOW CECCHM. DK3aMeHbl
IIPUHUMAIOTCS NIPENoJaBaTeNIsIMU, BEYLIMMHU JIEKLIMOHHbBIE 3aHATUS. B OTIENbHBIX Cilydasx MpU
OOJIBIIIOM KOJIMYECTBE TPYII Yy OAHOIO JIEKTOpa MM MpU OONBIION YMCIEHHOCTU TPYIIBI C
pasperieHus 3apeayronero kadeapoii 1omyckaeTcs NpUBJIeYEHUE B TIOMOIL OCHOBHOMY JIEKTOPY
MIPENoJaBaTess, MPOBOAUBIIEIO MPAKTUUECKHUE 3aHATUSA B TPYIIIAX.

DK3aMeHbI IPOBOJATCS B YCTHOM opme. DK3aMeH MPOBOAUTCS TOJIBKO MPU MPEIbIBICHUH
CTYJICHTOM 3a4€THOM KHM)KKU W IPU YCIIOBUU BBIIIOJIHECHHS BCEX KOHTPOJIBHBIX MEPOIPUSATHH,
IPEAYyCMOTPEHHBIX YYE€OHBIM IIJJAHOM U pabouell mporpaMMoil MO M3y4aeMoH AMCLMILIMHE.
CryneHTaMm Ha 9K3aMEHE IPEeJOCTaBIIIETCS MPAaBO BBIOPATh OJIMH U3 OUIeTOB. BpeMs moarotoBku
K oTBeTy cocTaBysieT 60 MuHyT. Ilo MCTeUEeHMH yCTaHOBJIEHHOTO BPEMEHU CTYIEHT JOJDKEH
OTBETUTH Ha BOIPOCHI IK3aMEHALIMOHHOr 0 OUJIeTa U MPeJoCTaBUTh pelleHue 3aaay. Pe3ynbraTsl
9K3aMEHa  OLICHMBAIOTCS IO  ueThlpexOajbHOM  cucrteMe  (KOTJIIMYHO»,  «XOPOIIOY,
«yIOBJIETBOPUTEIILHOY, «HEYNOBICTBOPUTEIILHO») U 3aHOCATCS B DK3aMEHALIMOHHYIO BEAOMOCTb
U 3a4ETHYIO KHMXKKY. B 3a4eTHYIO KHUXKKY 3aHOCITCS TOJBKO IIOJIO)KMTEIBHBIE OLEHKH.
MeToauyeckne peKOMEeHAAIUH, ONPeie/sIoIMe MPouelypbl OCHHBAHUS HA IK3aMEHe:

OneHka «omauuHo:

— CHUCTEMaTU3UPOBaHHbIE, ITyOOKHE U MOJIHBIE 3HAHUS 110 BCEM pasjesiaM U CLUIUINHBI, a
TaKXKe 110 OCHOBHBIM BOIIPOCaM, BBIXOSIIMM 3a Ipeiesibl yueOHO! TPOrpaMMbl;

— TOYHOE HCIIOJb30BAHME HAYYHOM TEPMHUHOJIIOIMU CUCTEMAaTHYECKM TI'PAMOTHOE U
JIOTUYECKH MPaBUIIbHOE U3JI0’KEHNE OTBETA Ha BOIIPOCHI,

— 0Oe3ympedyHoe  BJaJ€HHE  MHCTPYMEHTapueM Y4eOHOW IMCIUIUIMHBI, YMEHHE €ro
3 (eKTUBHO NCIOIB30BATH B IOCTAHOBKE M PEIICHUH HAYYHBIX M MPAKTHUECKUX 3a7ay;

— BbIpa)KEHHas CIOCOOHOCTH CAMOCTOSITEIbHO U TBOPUECKH PelIaTh CI0KHBIE TPOOIEMBI U
HECTaHAAPTHBIC CUTYALlVH,

— NOJHOE U TIy0OKOE YCBOGHHE OCHOBHOHM M JONOJHUTEIbHOW JIMTEPATypHl,
PEKOMEH/I0BaHHOM yueOHOM nporpaMMoH 1o JUCHUILIMHE;

— yMEHHUE OPHEHTHPOBATHCS B TEOPHUAX, KOHLUENUUAX U HAIPABICHUAX IUCUUILUIMHBI U
JlaBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3YSl HAyYHbIE JOCTHXKEHUS JPYTUX JUCLUIUINH,

—TBOpYECKas CaMOCTOSITeNIbHasi pab0Ta Ha NMPAKTHUYECKUX 3aHATUSAX, aKTUBHOE Y4acTHE B
IPYNIIOBBIX 00CYXJIEHUSIX, BBICOKHH yPOBEHb KYJIbTYpPbl MCIIOJIHEHUS 3aJaHUM ;

— BBICOKMH YpOBeHb C(HOPMHPOBAHHOCTH 3asBIEHHBIX B paboueil mporpamme
KOMITIETECHIIUH.

OlL1eHKa «X0pOouLoY:

— JIOCTaTOYHO ITOJHBIC U CHCTEMATHU3MPOBAHHBIC 3HAHUS 110 U CIIUTIIINHE;

— yMEHHE OpHEHTHUPOBATHCS B OCHOBHBIX TEOPUAX, KOHUENIHUAX U HAMpPaBICHUSIX
JUCHUIUIMHBI U 1aBaTh UM KPUTUYECKYIO OLIEHKY;

— HCMOJIb30BAHUE HAYyYHOW TEPMUHOJIOTHH, JIMHTBUCTUYECKU U JIOTUYECKU TMPABUILHOE
W3JI0)KEHHUE OTBETA HA BOMPOCH], yMEHHE JIeJIaTh 000CHOBAHHBIE BHIBOIHI;

— BIJIaJIeHUE UHCTPYMEHTApUEM MO JIUCIHUIUIMHE, YMEHHE €ro UCIOIb30BaTh B MOCTAHOBKE
Y PEIICHUU HAYYHBIX U MPOodeCCUOHATBHBIX 3a]1a4;
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— YCBOEHHE OCHOBHOM JIUTEpAaTyphl, PEKOMEHIOBAHHOW Yy4YE€OHOH MPOrpaMMoON IO
JUCLUIUIMHE;

— caMocTosiTelnbHas paboTa Ha MPAKTHYECKUX 3aHATUAX, YYacTHE B TPYIIOBBIX
O0CYXKIEHHSX, CPEIHUI YPOBEHB KYJIbTYpPbI HCIIONHEHUS 33a/IaHUM ;

— CpeaHHil yYpoBeHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B pabodeill mporpamme
KOMITETEHIIUM.
OrneHka «y0061emeopumensHo»:

— JIOCTaTOYHBIH MUHUMAJbHBIH 00BbEM 3HAHUU 110 TUCIUILINHE,

— YCBOEHHUE OCHOBHOM JINTEPATYpPbl, PEKOMEHIOBAHHON y4eOHOM TpOrpaMMoii;

— YMEHHUE OpPUEHTHUPOBATHCA B OCHOBHBIX TEOPHAX, KOHILENUMSIX M HANPABICHUAX IO
JTMCUMIUIMHE U 1aBaTh UM OLIEHKY;

— HCHOJIb30BAHUE HAYYHOW TEPMHUHOJIOTMH, CTUIMCTUYECKOE U JIOTHYECKOE H3JI0KEHUE
OTBETa Ha BOIPOCHI, yMEHHE JeJ1aTh BHIBObI 0€3 CYIIEeCTBEHHBIX OUIMOOK;

— BJIQJICHUE HMHCTPYMEHTapHeM Y4eOHOW IMCUUIUIMHBI, YMEHHE €ro HCIOJb30BaTh B
pELIEHNH TUIIOBBIX 3a/ad4,

— YMEHHE [10J] PyKOBOJICTBOM IIPENoJaBaTelis peuiaTb CTaHIapTHhIE 3a4a4H;

— paboTa moA PyKOBOJACTBOM TMpeENoAaBaTesi HAa MPAKTUUYECKUX 3aHITHUSX,
JIOITYCTUMBII YPOBEHb KYJIbTYpPbI HCIOJIHEHHUS 3a/1aHUH ;
— JIOCTaTOYHBI MHMHHUMAJBHBIA YpPOBEHb CPOPMUPOBAHHOCTU 3asBICHHBIX B
paboueil mporpaMMe KOMITETEHITUH.

OneHKa «Hey0061emeopumenbHo:
— (hparMeHTapHbIe 3HAHUS 110 TUCLUTIIIMHE;
— OTKa3 OT OTBETA,
— 3HAHWE OTAEJbHBIX HCTOYHUKOB, PEKOMEHJ/IOBAaHHBIX Y4eOHOM mporpaMMoii
110 AVCLHUILIINHE;

— HEYMEHME UCII0JIb30BAaTh HAYYHYIO TEPMHUHOJIOTHIO;
— HaJuuue rpyobIxX OHIMOOK;
—  HU3KUH YpOBEHb KYJIbTYPbI UCIIOJIHEHUS 3aJaHUM ;

—HM3KHUH ypoBeHb CHOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpaMMe KOMIETEHIHH .

OneHouHbIE CpencTBAa JUIA MHBAJIMJIOB U JIMI C OTrPAaHUYEHHBIMU BO3MOYKHOCTSIMH
3/10pOBBS BEIOUPAIOTCS C YUETOM UX MHAMBUAYAJIbHBIX IICUXO0(U3NYECKUX 0COOEHHOCTEN .

— IIpU HEOOXOAMMOCTH MHBAJIMAAM U JIMLAM C OrPaHMYEHHBIMH BO3MOXKHOCTSIMU
310pPOBbs IPELOCTABIAETCA JONOIHUTENBHOE BpEMs IS IIOArOTOBKU OTBETA HA DK3aMEHE;

— IIpH IIPOBEIEHUH NPOLEAYPbl OLEHUBAHUS PE3yJIbTaTOB 00Yy4YEeHUsI MHBAINU/IOB U
JUL, ¢ OrPAaHMYEHHBIMU BO3MOXKHOCTSMM 3J0POBbS IIPEAYyCMATPUBACTCS HCIIOIb30BAHUE
TEXHUYECKUX CPEJCTB, HEOOXOJUMBIX UM B CBSI3U C UX UHAUBUAYAIbHBIMU OCOOCHHOCTSIMU;

— Ipu HEOOXOIUMOCTH Jii OOYy4arolUXCs C OrPaHUYCHHBIMH BO3MOXKHOCTSIMU
3JI0pOBbSl U MHBAJIMUJOB MPOLEAYpa OLIEHUBAHMS PE3YJbTATOB OOYUYEHHS MO AUCLUILINHE
MOJKET IIPOBOJIUTHCS B HECKOJIBKO 3TAIIOB.

[Tpouienypa omeHHBaHUS PE3yJIBTATOB OOYYEHUS MHBAIUIOB M JIMIl C OrpPAaHUYECHHBIMH
BO3MOKHOCTSIMH 3/I0POBbS 110 ITUCIUIIIMHE MPeyCMaTpUBAET MpPeAocTaBiIeHHe HH(OpMaluu B
dopmax, afanTHPOBAHHBIX K OI'paHUYEHHSIM UX 3/J0POBbS U BOCHPUATHS MH()OPMAIINH :

st i ¢ HapyleHUs MU 3peHHUs
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— B IeyaTHOW ¢opme yBeludeHHbIM wpudrom, — B (opMe 3IEKTPOHHOrO
JOKyMEHTA.
Jns mun ¢ HapyLIeHUsIMU CllyXa:
— B Te4aTHou dopme,
— B (QopMe 3IEKTPOHHOI'0 JOKYMEHTA.
Jist a1 ¢ HapyIIeHUs MU OITOPHO-ABUTaTENBHOTO anmapara:
— B TIe4YaTHOH (opme,
— B (hopMe 3IEKTPOHHOI O IOKyMEHTA.
JlaHHBI TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCHMOCTH OT KOHTHHTCHTA
00y4JaroIMXcsl.
5. Ilepevyenn yueOHOM JnTEpaTyphl, HHGOPMALMOHHBIX PECYPCOB U

TEeXHOJIOT i

5.1 YueOHas n1uteparypa
balikoB, BUTanunit AHBapoBUY. YpaBHEHUA MaTeMaTUIECKON GU3NKM : y4ebHMK M NPaKTUKYm Ans By3oB / B. A.
Balikos, A. B. }ubep. - 2-e n3ga., ucnp. n gon. - Mocksa : KOpaitt, 2023. - 254 c. - (Bbiclwee obpasoBaHue). -
URL: https://urait.ru/bcode/513681 . - Pekum gocTtyna: Ana aBTopu3. nosb3osaTtenei. - ISBN 978-5-534-
02925-3. - TeKCT : 3/IEKTPOHHbIA.
Kapuesckuii, Muxann MupoHoBuY. JIeKLMmM No ypaBHEHUAM MaTeMaTUyeckoi GusmnkK : yuebHoe nocobue /
M. M. KapueBckuit. - 4-e wu3g., crep. - CaHkr-lNetepbypr : JlaHb, 2023. - 164 c. - URL:
https://e.lanbook.com/book/321200 . - Pexkum goctyna: Ana asTopms. nosb3osaTtenei. - ISBN 978-5-507-
46827-0. - TeKCT : 3NEKTPOHHbIMN.
Hepesny, Mropb Bragumnposuy. MpakTMKYM MO ypaBHEHUAM MaTeMmaTUyeckon Gpu3nkm : yuebHoe nocobue /
N. B. [Oepesmy. - 2-e wu3g., crep. - CaHKkr-NMetepbypr : JlaWwb, 2022. - 428 c. - URL:
https://e.lanbook.com/book/212843 . - Pexxum gocTtyna: Ana astopus. nosb3osartenei. - ISBN 978-5-8114-
2601-0. - TeKCT : 3N1EKTPOHHbIN.
Fronockokos, Amutpuii MeTposud. Kypc maTematnyeckon opnsmKm ¢ UCnonb3oBaHnem naketa Maple : yuebHoe
nocobue / A. M. Fonockokos. - 2-e u3a., ucnp. - CaHkT-MNeTtepbypr : faHb, 2022. - 576 c. - URL:
https://e.lanbook.com/book/212132 . - Pexxum gocTtyna: Ana astopus. nonb3osartenei. - ISBN 978-5-8114-
1854-1. - TEKCT : 3N1eKTPOHHbIN.
C60pHMK 33434 Mo YpaBHEHMAM maTemaTyeckoi ¢usmnkm : yuebHoe nocobue / B. C. Bragumupos, B. I.
Mwuxaiinos, T. B. Muxannosa, M. WU. WabyHuH. - 4-e nsg. - Mocksa : ®usmatnumt, 2016. - 520 c. - URL:
https://e.lanbook.com/book/104995 . - Pexxum aocTyna: Ans asTopus. nonb3osaTtenei. - ISBN 978-5-9221-
1692-3. - TEKCT : 3/1eKTPOHHbIN.

5.2. llepuoanyeckas JuTeparypa

1. BectHuK CaHKT-MeTepbyprckoro yHuBepcuteTa. [lpuMknagHas matemaTuka.MHpopmaTmKa. [Mpouecchl
ynpasnenusa. - URL: https://dlib.eastview.com/browse/publication/71227

2. BecTHUK MockoscKoro yHusepeuteta. Cepua 15. BblumcimtenbHas matemaTMka U kmbepHetuka .- URL:
https://dlib.eastview.com/browse/publication/9166

5.3. UHTepHeT-pecypchl, B TOM 4HCJe COBpPeMeHHble Npo(deccHOHAIbHbIE (a3bl
JAHHBIX U MH(POPMALHOHHBIE CNIPABOYHbIC CHCTEMbI
D1eKTPOHHO-0nOnoTeuHble cuctemsl (IBC):

3BC «FOPAMT» https://urait.ru/

3BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

9BC «JIAHb» https://e.lanbook.com
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https://e.lanbook.com/book/321200
https://e.lanbook.com/book/212843
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https://dlib.eastview.com/browse/publication/71227
https://dlib.eastview.com/browse/publication/9166
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/

Ipodeccuonanbubie 0a3bl JAHHBIX
Scopus http://www.scopus.com/
ScienceDirect https://www.sciencedirect.com/
Kypuansl uznareancrBa Wiley https://onlinelibrary.wiley.com/
Hayunas ss1iexTponHasi 0ubaunorexa (HIbB) http://www.elibrary.ru/
IHostHOTEeKCTOBBIC APXUBBI BeAYLIMX 3ANAAHBIX HAYYHBIX KypPHaJI0B Ha Poccuiickoit miiargopme
Hay4HbIX )kypHajoB HIUKOH http://archive.neicon.ru
Springer Journals: https://link.springer.com/
Springer Journals Archive: https://link.springer.com/
Nature Journals: https://www.nature.com/
Springer Nature Protocols and Methods:
https://experiments.springernature.com/sources/springer-protocols
Springer Materials: http://materials.springer.com/
Nano Database: https://nano.nature.com/
Springer eBooks (i.e. 2020 eBook collections): https://link.springer.com/
"JlekTopuym TB" http://www.lektorium.tv/
YuuBepcurterckas nnpopmanuonnasa cucrema POCCHUS http://uisrussia.msu.ru

NudopmanuoHHbIe CIPABOYHBIEC CHCTEMBI

Koncyabrant Ilnroc

Pecypcel cBOOOAHOTO 1OCTYNA

KubepJlennnka http://cyberleninka.ru/;

MuHHCTEpCTBO HAYKH U BbIcuIero oopasosanus Poccuiickoii ®@enepanun
https://www.minobrnauki.gov.ru/;

Denepanabublii noprai "Poccuiickoe oopazoBanue’ http://www.edu.ru/;

Hudopmanuonnas cucrema "Equnoe okHO 10cTyna K o0pa3oBarebHbIM pecypcam'
http://window.edu.ru/;

Ennnas xoisekuusi nugpoBbix 00pa3oBaTe/IbHbIX pecypcoB http://school-collection.edu.ru/ .
IIpoexTt I'ocynrapcTBEHHOT0 HHCTUTYTA pyccKoro si3bika nMenu A.C. Ilymkuna "OOpa3oBaHue Ha
pycckom' https://pushkininstitute.ru/;

CunpaBouno-uHgopmanuoHHblii noprai "Pycckuii sa3bik" http://gramota.ru/;

Cayxba TeMaTH4eCKHX TOJKOBBIX cJ0Bapeii http://www.glossary.ru/;

CJioBapu ¥ 3HIUKJIONEeANH http://dic.academic.ru/;

Oo0pa3oBarenbHblii mopran "Yueba' http://www.ucheba.com/;

3axoHonpoexT "O0 odpazoBannu B Poccuiickoii ®enepauuun''. Bonpocsl 1 0TBeTHI http://xn--273--
84d1f.xn--plai/voprosy i otvety

CoOcTBeHHbIE JIeKTPOHHBbIE 00pa3oBaTe/ibHble H HHpopMannonHblie pecypcebl Kyol'Y

1. DJIeKTPOHHBIH KATaJIor Hayunoi O0nbMoTeKH KyoI'Y
http://megapro.kubsu.ru/MegaPro/Web

2. DJIeKTPOHHAsA OudHoOTEKA TPYAOB YUYEeHBIX KyoI'y
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6

3. Cpeaa Mooy IbHOIO AHHAMUYECKOr0 00yueHus http://moodle.kubsu.ru

4. baza y4eOHBIX ILUIAHOB, Y4YeOHO-METOAMYECKHUX KOMILUIEKCOB, MNyOJUKAauui ©
KOH(epeHumii http://infoneeds.kubsu.ru/

5. bubauoreka HHGPOPMALMOHHBIX pecypcos Kadeapsl HH(POPMALMOHHBIX
o0pa3oBaTeJbHBIX TeXHOJOTHIi http://mschool.kubsu.ru;
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http://gramota.ru/
http://www.glossary.ru/
http://dic.academic.ru/
http://www.ucheba.com/
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://273-фз.рф/voprosy_i_otvety
http://megapro.kubsu.ru/MegaPro/Web
http://megapro.kubsu.ru/MegaPro/UserEntry?Action=ToDb&idb=6
http://moodle.kubsu.ru/
http://infoneeds.kubsu.ru/
http://mschool.kubsu.ru/

6. JaexkTpoHHbIH apxuB Jo0kyMeHTOB Ky0I'Y http://docspace.kubsu.ru/

7. dneKTpoHHble obpasoBaTenbHble pecypcbl Kadpeapbl MHGOPMALMOHHBIX CUCTEM U TEXHOJIOTUI B
obpasoBaHun  Ky6lY UM HayyHO-meToauueckoro KypHana  "LWWKOJIbHbIE  rogbl"
http://icdau.kubsu.ru/

6. MeTonuyeckue yKasanus AJ151 00y4AIO M XCS 110 0CBOCHHUIO JUCHUIJINHBI

IIpu w3yueHmnm Kypca «YpaBHEHHS MaTEeMaTH4YEeCKOHM  (QU3HKH»  HE0O0XOIUMO
AKTUBU3HUPOBATh OCTATOYHBIE 3HAHUSI CTYJIEHTOB 10 TAKUM MAaTEMaTUYECKUM JIUCLUIIIMHAM, KaK
MaTeMaTU4YeCKUi aHanu3 U AuQdepeHnaibHbe ypaBHEHHS.

MeToanyeckne peKOMEHAAIUM 110 OCBOCHHIO JIEKIIMOHHOI0 MaTepHaia, NOArOTOBKe K
JIEKIUSAM M NPAKTHYECKUM 3aHATHAM

IIpu uTeHUM JEKLUMOHHOIO Kypca MpeiCTaBIIsieTCs Leaecoo0pa3HbIM 00paTUTh BHUMaHUE
Ha (U3MYeCcKHe NMPUIOKEHHS U3JIaraéMblX MaTeMaTH4YEeCKUX (PAKTOB U OTMETHTh TOT (aKT, YTO
Kypc «YpaBHEHUS MaTeMaTWdeckod (U3MKM» IO CYLIECTBY SBISETCS IEPBBIM KypCOM IO
MaTeMaTUYECKOMY MOJEIMPOBAHUIO, YUTAEMBbIM cTyAeHTaM HanpasieHus 01.03.02.

UroObl H3NiokeHne ObLIO MOHSTHBIM, CIEAyeT aKlIleHTUPOBAaTh BHUMAHUE HE CTOJILKO Ha
(bopMaIbHBIX MOMEHTAX J10Ka3aTeIbCTB, CKOJBKO HA JBUKYIIUX UMHU UIEsX.

Heo0xoaumMo OTMETUTh MNPaKTUYECKYI0 3HAYMMOCTh COOTBETCTBYIOLIUX MpoOJieM,
o0paTUTh BHMMAaHHME Ha TpeOOBaHUS, MPEABABISAEMbIE K COBPEMEHHOMY CIHELUUATUCTy —
IPUKJIAJHOMY MaTeMaTHKY, IOSICHUTh HEOOXOAMMOCTD HCIIOJIb30BAHMSI IIOJyUEHHBIX 3HAHUH IpU
W3Y4YEHHUH MOCIEAYIOMIMX CIIEIUATIbHbBIX KYpCOB.

OO0mue pekoMeHAAMHU 110 CAMOCTOSATEJIbHOM padoTe 00y4yarommxcst

Baxkneiiimum sTanmoM Kypca SIBISIETCS  CaMOCTOsATeNbHass paboTa MO  JUCHMILIMHE.
[Tepeuens pa3aenoB A caMOCTOSTENBHOIO U3yUeHHs IPUBEJEH B pasaene 2.5.

Bomnpoch 17151 CAMOKOHTPOJISI 10 pa3aejiamMm

Cemectp 5
Paznen 1.

1. Hanummre o6muii Bug nuHeitHOro qud hepeHnnansHoro ypaBHeHUs BTOPOTo MOPsIIKa.
BreBennTe ypaBHEHHE TIONEPEYHBIX KojeOaHWW CTPyHBI (MPOAOJBHBIX KOJICOaHUI
CTCPXKHS).

3. Kakoe ypaBHeHHE Ha3blBaeTcsi KBAa3WJIMHEHHBIM Ju(depeHIHaTbHbIM YpPaBHEHHEM B
YaCTHBIX IPOU3BOJIHBIX BTOPOTO MOPsAKa?

4, [TpuBeauTe mpuMepbl T'PAHUYHBIX YCJIOBUW JUIA ypaBHEHHUS MPOJOJIBHBIX KojaeOaHUi
CTEPKHSL.

5. BriBenuTe ypaBHEHHE TEMIONPOBOJHOCTH.

6. [IpuBenuTe mpruMepbl TPaHUYHBIX YCIOBUH JJI1 YpPaBHEHUS TEILIONPOBOJIHOCTH .

7. HanumuiTe o0yt BUj CTallMOHAPHOTO YPaBHECHHUS .

8. UYro moHUMAaETCs MO KOPPEKTHOCTHIO TIOCTAHOBKH 3324l MaTEeMAaTUIeCKON PU3UKH ?

9. [IpuBenute mpruMep HEKOPPEKTHO MOCTABICHHOM 3a/1a4H.
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10.
11.

12.

13.

B uem 3axiroyaeTcst NpUHIUI CYNEpHO3ULUMHI JMHEHHBIX 3a/1a4 MaTeMaTHUYEeCKON (PU3UKHU ?
Kakoe ypaBHeHHE Ha3bIBaeTCs YypaBHEHHEM THIEpOoMUYecKkoro (mapaboaudecKoro,
LTI THYECKOr0) THIA?

3anuimuTe KAaHOHWUYECKWH BHUJA YypaBHeHHs rumnepOonmueckoro (mapaboinnyeckoro,
LTI THYECKOr0) THIA?

Kakne Qusuueckne mporeccs ONUCBHIBACT  YpaBHEHHE  THIEPOOIHYECKOTO

(mapabomu4eckoro, MIUMTUYECKOr0) TUA?

14.
15.
16.
17.

18.
19.
20.

10.

1.

2.
3.

4.
5.

K kakomy Ttumy ypaBHeHHi oTHOCUTCS ypaBHeHue Jlamaca (ITyaccona)?

K kakoMy THIly OTHOCHUTCS ypaBHEHHE TEIIONPOBOIHOCTH?

K kakoMy THITy OTHOCHUTCS BOJIHOBOE YpaBHEHHE?

3anumuTe OOMmMMKA  BHJA  XapaKTEpPUCTUYECKOIO  YpaBHEHMsS AN JIMHEHHOro
TudQepeHInanbHOr0 YpaBHEHUSI B YaCTHBIX MPOM3BOIHBIX BTOPOTO TOPSIKA C JBYMS
HE3aBUCUMBIMH [IEPEMEHHBIMH.

Kakue xapakTepuCTHKU UMEET OTHOMEPHOE BOJHOBOE ypaBHEHUE?

Kakue xapakTepucTUKu UMEET AByMepHOe ypaBHeHue Jlamnaca?

Kakue xapakTepuCTUKU UMEET OJIHOMEPHOE YPABHEHHE TEIIONPOBOAHOCTH ?

Paznen 2.

. YUro nHaspiBaetcs 3amaderd Komm? Jlns kakoro Tuma ypaBHEHHWM cTaBUTCs 3amada Kommm?

[IpuBeauTe npuMepsl.

. BeiBemure hopmyny JI'AnamOepa pemenus 3aaaun Komm 11 BOJTHOBOIO YpaBHEHHS.

. Jokaxwute, uro Qopmyna [['Anmambepa maetr ob6obmieHHoe pemieHue 3agaun Komm s

OJIHOMEPHOT' O BOJIHOBOI'O YPaBHEHUS

. JIoKaXuTe €IMHCTBEHHOCTh peLICHMs 3a1a4u Kol 1711 BOJIHOBOIO YpaBHEHHUS.
. Haiite ¢pu3znyecKkyro HHTEpIpETaiio O0Iero pelIeHHsI BOJTHOBOTO YpaBHEHUS .
. ChopmynupyiiTe cMemaHHble 3aa4 JIJIsl OTHOMEPHOT O BOJIHOBOTO YpaBHEHHUs Ha IMpUMepax

MOTIEPEYHBIX KOJIEOAHNH CTPYHBI ¥ MPOJOIBHBIX KOJICOAHU CTEPHKHS.

. B uem cocrour naecsa Meroaa MpOJOJDKCHHA PCIICHUA 3a/lad AJid BOJIHOBOI'O YPaBHCHUSA Ha

MOTYTIPSIMOIA?

. Chopmynupyiite 3amayy 0 paclpOCTPaHEHHWU KpaeBOro pexuma, A ciydas, Korja 3aiaH

pEeKUM KoseOaHUM KOHLIA TOJIyOrPaHUYEHHOI'O CTEPHKHS.

. Ucnonb3yst popmyny Ilyaccona pemenus 3amaun Komm s BOJHOBOrO ypaBHEHMsI B

IIPOCTPAHCTBE, IOJIYYUTE pELICHHE COOTBETCTBYIOIIEH 3ajayd Ha IUIOCKOCTH METOIOM
OKOOPAMHATHOI O CITyCKa.

Haiite ¢u3nuecKkyr0 HMHTEPIPETAlUI0 pElIeHUs 3aJadyd O MajbIX MONEePEeYHbBIX
KOJIEOaHUSX CTPYHBI C 3aKPEIICHHBIMU KOHLIAMU.

Paznea 3.

Kakne 3amaum pemaer BapuauumoHHoe ucuucieHune? llpuBeaurte nmpuMmepsl BapHalMOHHBIX
3a/1ad.

Yro HasbiBaeTcs ¢pyHkiuoHaaoM? [IpuBennre nmpuMeps! GyHKIIMOHAJIOB.

Uro wHa3plBaeTcs Bapuamnueidl aprymenTta ¢yHkiuoHama? UTo Ha3plBaeTcs Bapuanuei
¢byHkuMoHana?

CoopmynupyiiTe mpocTeiiyio BapHallnoOHHYIO 3a/1ady.

JlaiiTe onpenenenue skcTpeMyMa (QpyHKIIMOHAIIA.
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6.
7.
8.

9.

10.

UYro Takoe CHIIbHBIN (CTa0bIil) SKCTpeMyM?

Kaxkue ¢yHKIIMM Ha3bIBAIOT TMHEHHO HE3aBUCUMBIMU ?

JlaiiTe onpeneneHue MoIHOThHl CUCTEMBI (QYHKIUH.

Kakoe ycnoBue Ha3bIBaIOT YCIIOBUEM CTAllMOHAPHOCTU (DYHKIIMOHATA?

[IpuBenute Qopmyny s Bapuanuu (YyHKIMOHATA B CIOydae MPOCTEHIIEH
BapUALIMOHHOM 3a7auu.

CemecTtp 6

Paznen 1.

. Chopmynupyiite 3anauy Kommm s o1HOMEPHOTO ypaBHEHUS TEIJIOMPOBOTHOCTH .

2. IIpuBenuTe IpUMeEphl yCIOBUI HAa OECKOHEYHOCTH I 337a4 B HEOTPAaHUYEHHBIX 00JIaCTAX JJIs

© ok Pk

10.
11.
12.
13.

YpaBHCHUA TCIIJIOIPOBOJHOCTH.

. [IpuBenute ¢dopmyny Ilyaccona pemenus 3amaun Komm s OXHOMEPHOTO YpaBHEHHS

TCTIJIOMPOBOAHOCTH.

. Haiite ¢usnueckyro wunTepnperauuto ¢ynknun ['puHa 3amaun Komm s ypaBHEHHS

TCTIJIOMPOBOAHOCTH.

. 3anuumTe q)YHI[aMCHTaJ'ILHOG PCHICHHUEC OAHOMCPHOI'O YPAaBHCHHA TCIIJIOIIPOBOIAHOCTH.
.HOHBSYﬂCL MCTOJOM OTpaXXCHU, HOCTpOI’ITG (1)YHKI_II/II-O BJIMAHHWSA MI'HOBCHHOI'O TOYCYHOI'O

UCTOYHUKA JUI TOJYOTPAaHUYEHHOTO CTEPXHS C  TEIUIOU30JUPOBAHHON  OOKOBOM
MMOBEPXHOCTHIO MpY rpaHnyHbIX ycinoBusx | u Il poxa.

. [lpuBenute ocHoBHBIE cBolicTBa U-(yHnkuuu J{upaka.
. 3anumuTe GpyHAAMEHTaIbHOE PEIIEHUE OJHOMEPHOT'O YPAaBHEHUS TETLIONPOBOIHOCTH .

. Iloctpoiite ¢pyHkuuto I'prHa ypaBHEHUS TENIONPOBOAHOCTH B IPOCTPAHCTBE.
10.

JlokaXuTe €AVMHCTBEHHOCTh PEIICHUS HAadalbHO-KPAEBBIX 3a4ad Uil TPEXMEPHOIO
ypaBHEHUS TETIONPOBOJIHOCTH € IOMOIIBIO (hopMyibl I'puHa.

Paznen 2.

Chopmymupyiite 3amauy HItypma—JInyBumis.

Yro Ha3bIBaeTcs codcTBeHHOM (pyHKImMel 3anaun Hltypma—JInyBumna?

UYro takoe cobcTBeHHOE 3HadYeHue 3aaayu [ltypma—Jlnysmmis?

Uro HazbiBaercs crnekTpoM 3aaauu Llrypma—JInyBunnsa? Kakue cieKTpbsl BO3MOXKHBI?

Kakwue ycnoBus HazpiBaroT rpanuaabiMy yeaoBusivu | (11, 111) pona?

[IpuBeaute cxemy npuMeHeHus merona Dypbe ajiss BOJIHOBOIO YpPAaBHEHUS B cCllydae
HEOJHOPOHBIX T'PAaHUYHBIX YCIOBHI.

Jaiite ¢pu3nyecKyr0 WHTEPIPETAIMIO PEIICHUS 33Jaud O MaJbIX MOMEPEYHBIX KOJeOaHUAX
CTPYHBI C 3aKpEIJIEHHBIMU KOHI[aMH.

Jaiite onpeaenenne rapMOHHUYECKOM (PYHKIIMU B KOHEYHOM U 0€CKOHEYHOM 001aCTsIX.
[TpuBeauTe npumMepsl GYHKIUN, TAPMOHUYECKUX B KOHEYHON 1 0€CKOHEYHOM 00IacTsIX.
[Tepeuncnute cBOWCTBa rapMOHUYECKUX (DYHKIIUH.

K kakomy tuiy otHocutcs ypaBaenue Jlamnaca (I[Tyaccona)?

CdhopmynupyiiTe IpUHIIUI MaKCUMyMa JJIsl TApMOHUYECKUX (DYHKITHUIA.

Chopmynupyiite BHyTpeHHIO0 3a1auy Jupuxie nis ypaBuenus [lyaccona B mpou3BOIbHOM
TpEXMEpHOM 00JIacTH.
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14.
15.

16.
17.
18.
19.
20.

© oo No Ok D

10

[IpuBeaute Bua ypaBHeHus Jlamnaca B cepuIecKuX ¥ HHJIMHIPUISCKUX KOOP IUHATAX.
ChopmymupyiiTe BHyTpeHHIOIO 3anauy Heiimana ans ypaBuenus Jlammaca B mpou3BOJIIBHON
TpEXMEpHOUN 00JaCTH.

Chopmymupyiite BHemHO0 3aaa4y | poxa ns ypasaenus Jlamaca.

JaiiTe onpenenenne 00bEMHOI0 NOTEHIIUANA.

[aiiTe onpeneneHue MOTEHIMAIOB IPOCTOr0 U IBOWHOT'O CIIOS.

[Tepeuncnute cBoiicTBa 0OHEMHOI'O MOTEHITHANIA.

Kakumu cBolicTBamMH 001a1afOT MMOTEHIIUAJIBI IPOCTOTO U JIBOWHOTO CJI0S ?

Paznea 3.

Jna xakux ¢yHKOUE omnpeneneHo mnpeoOpa3oBanue Jlammaca (maTh ompeneosneHue
OpHUTHHAITY).

[TpuBenute GpopMyJisl IpsIMOro U 0OpaTHOro NpeodpazoBanus Jlamiaca.

ChopmynupyiiTe OCHOBHBIE CBOMCTBA ITpeoOpa3zoBanust Jlammaca.

Jna xakux QyHKIU onpeneneHo npeodpa3oBaHue KOMIUIEKCHOE ITpeodpa3oBaHue Dypee.
[TpuBenuTe Gopmyibl psiMOTo U 00paTHOr 0 MpeodpazoBaHusi Dypbe (IKCIOHEHITNAIBLHOTO).
ChopmymupyiiTe OCHOBHBIE CBOMCTBA ITpeoOpa3zoBanus Dypbe.

[TpuBeauTe GhopmMyJsl IPAMOro U oOpaTHOro Sin-, COS mpeodpazoBanust Dypre.
CdopmynupyiiTe OCHOBHBIE CBOMCTBA SiN-, COS mpeoOpa3oBanus Oypre.

[TpuBenute GpopmyJisl psiMmoro u oOpaTHOro npeodpazoBanus becces.

. [IpuBenute hopmyIbl mpsiMOro u 0OpaTHOT O MpeodpazoBanus MeuHa.

IIpumepsl 3a1a4 17151 CAMOCTOATEIBHOTO PelICH sl

1. Pemnts 3a1auy:
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3. Peuuts 3anauy:
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4. Pemuth 3aauy:

Oou O

Ot-00ub02xyz,t00,0000x,y,z00,

ulx,y,000x20y202z2,0ulx,y,0001.
Ot

5. [Tonp3ysice HHTErpaIbHBIM MpeoOpa3oBanueM Jlamiaca pemmTs 3a1a4y:

Ou 0O@ O

gyOpox200u00Bcosx,000x,y00,

ulo,yO ooAeqsy, Oulo,yOdOo.
0 x

6. Haiitu (pyHKIIMIO rapMOHUYECKYIO BHYTPH Kpyra ¢ IIEHTPOM B Hauajle KOOpJUHAT pajauyca =2

TaKy¥o, 4To U |r|]2|:| sin 30 cos?0 .
7. Ilonp3ysch MHTErpajbHBLIMU MpeoOpasoBaHusMu Dypbe ¢ KOHEYHBIMH IPENEIaMU PELIUTh

3ajauy:

oY% #80q 0y, Osintooxoltoo,

O
ulx,00 oo ouloxt o000 o,

udo,t0 oouddi,tO0Oo.
Ox

[Touck wuH}OpMamuu Uil OTBETOB HA BOMPOCHI JJII CAMOCTOSTENBHOW paboOTHl U
BBIIIOJIHEHUS 3aJaHUM B HEKOTOPBIX CIIydasX MPEAINoJaraeT He TOJbKO HM3Yy4eHHME OCHOBHOU
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y4eOHOU TIUTEPATyPhl, HO ¥ IPUBJICY CHUE O OJHUTEIILH O JTUTEPATYPHI, 8 TAKIKE UCIOJIb30BAHUE
pecypcoB cetu HTepHET.

B ocBoeHWMM AMCHMIUIMHBI MHBAIHIAMHU M JIMIAMHA C OTPAHHYCHHBIMH BO3M OXKHOCTSMU
3I0pOBbsl OOJIBIIIOEC 3HAYCHHE HMMEET HWHIAWBUIyallbHas ydeOHash pabora (KOHCYJbTallUH) —
JIOTIOJTHUTEIBHOE Pa3bsCHEHHE y4eOHOr 0 MaTepraa.

WuauBuayanbHble KOHCYJIBTAlMA IO MPEAMETY SBISIOTCS BaXXHBIM  (DaKTOpOM,
CMOCOOCTBYIOIIMM WHIUBUIYaTH3AIMH O0YUYCHHUS M YCTAHOBICHUIO BOCIUTATEILHOTO KOHTAKTA
MEXKIy TIpernogaBarejeM W OOydJaroIUMCS WHBAJIMIOM WM JIAIIOM C OTPaHHYCHHBIMHU
BO3MOKHOCTSIMH 3JI0POBBSI.

7. MaTepuajibHO-TEXHHUYECKOe o0ecneyeHue Mmo JUCHUIINHE (MOTYJII0)

[Io Bcem BugaM y4yeOHOW [EATEIPHOCTH B pPaMKaX AUCHMUIUIMHBI HCIOIb3YIOTCA
ayJIUTOPHH, KaOMHETHI U JJAOOpaTOPHH, OCHAILLIEHHbIE 000PY10BAHHUEM.

Jna  camocroATenbHOW — paboOThl  OOydaromMxcs IMPEAyCMOTpPEHbl  IOMELIEHMS,
YKOMILIEKTOBaHHbBIE CIIEIMATM3NPOBAHHON MeOENbl0, OCHAIIEHHBIE KOMITBIOTEPHON TEXHHUKOH C
BO3MOKHOCTbBIO IMOJAKIIOUEHUs K ceTu «VHTepHeT» U obecredyeHHeM AO0CTYyNa B 3JIEKTPOHHYIO
nH(GOPMAIIMOHHO-00pa30BaTENbHYIO CpEly YHUBEPCHUTETA.

Ne HaumeHoBaHue cnienMaJdbHbIX IOMEILEHHH 1 Homepa ayauropuii / kabuHeTos
NoMemeHnH JJIsl CaMOCTOAATEILHOM padoThI
1. | yueOHbIe ayIUTOpPUUA ISl TIPOBEICHUS 501,502,503,505,506,507,508, 509,
3aHATUHA JEKIIMOHHOIO TUIIA 510,513,514
2. | yueOHbIE ayIUTOpUA  JUJIsl  TMPOBEIEHUS 501,502,503,505,506,507,508, 509,
3aHATHI CEeMHUHAPCKOTO THUTIA 510,513,514
3. | KommbrotrepHbie Ki1acchl ¢ BEIX0J0M B MIHTEpHET 503,509,510
4. | yueOHBIC ayTMTOPUH JIJIsl BBIMOJTHCHUS HAYYHO — Kabuner KyPCOBOTO
HCCIIEZIOBATENBCKON pabOThI (KypcoBoro HPOEKTHPOBAHUS (BBITTOMHEHYS
IIPOEKTUPOBAHNUSA)
KypcoBbIX paboT) - Ne 503, Ne509,
Ne 510

O6opynoBaHue: MYJIbTUMEIUWHBIN
IIPOEKTOp, JKpaH, MEePCOHAJIbHBIE
KOMITBIOTEPBI, ydeOHass MeOenb,
nocka yueOHasi, Beixoa B IHTepHeT,
yueOHO-HarJIsAHbIE rnocoous
(TemaTuueckue WJUTIOCTPAIUN ),
MIPUHTEP, MPE3EHTALNU Ha
3JIEKTPOHHOM HOCHUTETIE,
CIUTUTCHCTEMA
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yueOHblEe ayAUTOPUM AJI CaMOCTOSITENIbHOW paboThl, ¢
pabodrMu MeCTamH, OCHAIICHHBIMH KOMITBIOTEPHOU
TEXHUKOM € MNOAKIIOYeHuEeM K ceTu «lMHTepHeT» Hu
obecriedeHUEM  HEOrpaHMYEHHOTO  JOCTynma B
ANEKTPOHHYIO nH(pOpMaIMOHHO-00pa30BaATEIHHYIO
Cpely OpraHm3aliy Uil KaXIOoro oOydJaromierocs, B
COOTBETCTBHH ¢ 00BEMOM M3y4aeMbIX M CIIUILIAH

Kabuner g caMOCTOSTEIBHOM

paboTel - Ne 504, No 509, Ne510

O6opynoBanue: MEepPCOHAIbHBIC
KOMITBIOTEPBI, yueOHas MeOeb,
JocKa yueOHasi, BbIxo/ B IHTepHeT

HccnenoBarensckue nabopaTopuu (1eHTpoB),
OCHAIIEHHbIE TAOOPATOPHBIM 000PY10BaHUEM

Komnerotepusiii kiace Ne 510
MYJbTUM TN HHBINA IIPOEKTOP,
9KpaH, HEPCOHAJIbHBIE
KOMIIBIOTEPHI, yueOHasi MeOelb,

JTIOCKa yaeOHas, BBIXO/]I B
WnTtepHer, HarisgHble M0COOuS.
CereBoe obopynoBanue CISCO
(MapumpyTHU3aTOphl, KOMMYTAaTOPHI,
19-tu mrOWMOBBIN ceTeBOM ImKad)
CIUTUT-CHUCTEMA, CTEH]]
«Apxurektypa [IS9BM»

y4eOHbIE ayTMTOPUH TPYIMIOBBIX U WHIWBHUIYaTbHBIX
KOHCYJIbTaIU/

Ne508

OO06opynoBaHHe: TEPCOHAILHBIM
KOMITBIOTEp,  y4eOHass  meOelb,
JIOCKa y4ueOHasi, yueOHO-HarJIsIHbIS
nocoous (TemaTu4eckue
WUTIOCTPAllUM),  CKaHep, JOCKa
MarHUTHO-MapKepHasi, CTCIUIAXKHU C
y4eOHOU U TIEPUOIUYECKOM

JUTEPATYpPOU

[Tomemienne a8 XpaHeHHs U MPOPUIAKTHYECKOTO
o0cmyKUBaHUs y4eOHOro 000py10BaHHS

ITomemenne Ne 511, ITomemenne
Ne 516, Ilomemenune Ne 517,
ITomemenne Ne 518

yuyeOHble ayAUTOpPUM JJis TPOBENEHUS TeKylleH u
MIPOMEXYTOUYHON aTTECTALIUN

501,502,503,505,506,507,508, 509,
510,513,514

KommberoTepHas noaaepxka yueoHoro npomecca o HamnpasieHuto 01.03.02 [Mpuknagnas
MaTtemMaTuka U uHpopMaTHKa 00ECIIEUNBACTCS MTPAKTUYECKU TT0 BceM aucuurumHam. daxynprer
KOMIIBIOTEPHBIX TE€XHOJOTUW U MPUKIAJHON MAaTEeMATUKH, OCHAILLEH KOMIIBIOTEPHBIMHU Kiaccam
YCTaHOBJIEHA JIOKAJbHAsl CETh, BCE KOMIMBIOTEPHI (PaKyIbTETa MOAKIIOYEHBI K ceTH MHTepHeT.
Crynentam JoctynHbl coBpeMeHHble [I9BM, coBpeMeHHOE IUIEH3MOHHOE MpPOrpaMMHOE

obecreyenue.

CryneHTsl ¥ MPEenoiaBaTeIl By3a UMEIOT OCTOSHHBIN IOCTYM K 3JIEKTPOHHOMY KaTajiory

y4eOHOU U METOAMYECKOH JIUTepaType.
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