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Pabouass mporpamma cocraBieHa B cootBerctBuu ¢ ®I'OC BO mno
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1 IIeJII/I U 3alaY1 N3YYCHUS TUCIHUNIIVINHDbI
1.1 {eab ocBOEHHs JUCHMILTHHBI

JlaHHas AMCUUIUIMHA CTAaBUT CBOCH LIENbI0 M3Y4YeHHE (YHAAMEHTAIbHBIX OCHOB TEOPUU
YpaBHEHHI MaTeMaTHIECKOI (PU3HKHU B 00beMe, HEOOXOTUMOM JIJIs1 OOTIIET0 pa3BUTHS U OCBOCHUS
CMEXHBIX TV CIIUTUTUH (PU3UKO-MaTEeMaTHUECKOTO IIUKJIA, OBJIAJICHHE allliapaTOM MaTeMaTH4 eCKOH
GU3MKH M TOATOTOBKY K CO3HATEIbHOMY BOCIPHSTHIO MPOLEAYp MPHUKIATHOTO aHaln3a,
OCBOCHHE METOJIOB IIOCTPOCHMSI MAaTEeMAaTHYECKUX MOJEJe Ha OCHOBE YypaBHEHUU

MaTeMaTuyeckor ¢u3uku. L[emn MTUCHUIIIMHBI COOTBETCTBYIOT (DOPMHPYEMBIM KOMITETEHIUSM
OIIK-1, OIIK-3, TIK-2.

1.2 3agauu IMCUUILINHBI

OcHOBHEBIC 3aa9H JUCIHUITIIMHBI:

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

—opMHupoBaHUE HaBBIKOB (hOPMYIUPOBATh U PelIaTh 3a/la4ydl MaTeMaTU4YeCKOi (pu3ukwy,
CO3/1aBaTh U MCIOJIb30BaTh MATEMAaTUUECKHE MOJIENU MPOLIECCOB U OOBEKTOB;

—paClinp€HUC U er'IY6J'IeHI/Ie TCOPCTUYCCKUX 3HAHUU U PasBUTUEC JIOTHYCCKOI'O
MBIIIJICHUSA,; IIOABEM O6H.[€FO YPOBH:A MaTeMaTUUYeCKOU KYJIbTYPHBI;

—(hopMHUPOBaHNE TBOPUECKOTO MOAX0/1a K U3YUECHUIO (DU3UIECKUX ITPOI[ECCOB.
1.3 MecTo IMCHUILIHHBI B CTPYKTYpe 00pa30oBaTeIbHOIi NPOrpaMMbl

JucuunmuHa «YpaBHEHUS MaTeMaTHUeCKOHM (QU3UKKM» OTHOCUTCS K «OOs3aTenbHas
yacTh» bioka 1 «/lucuumimuel (MOayH)» y4eOHOTO IIaHa.

MecTo Kypca B MOATOTOBKE BBITYCKHUKA OMpPEAEsSeTCs BbAAIOIIEHcs POJIbI0 METO0B U
ujel ypaBHEHUH MaTeMaTudeckoi (Gpu3nku B (POPMUPOBAHHMH CHEIHAIMCTA 10 JH000i 00mactu
3HAHUH, CEPbE3HO HCIOJb3YIOIIEH MAaTEMATUKY; KpOME TOr0, MHOTHE TUCKPETHBIE, "KOHEUHbIE"
MOJIENH, 3aJa4d M aJITOPUTMbI, XapaKTEpHbIE IJsI JAHHOW CHEUAJbHOCTH, UMEIT CBOUM
UCTOYHHKOM, MPOOOpPa3oM MM MpeNeibHbIM CIy4yaeM Ty HJIM HHYI0 OECKOHEYHOMEPHYIO
CUTYaIUIO, @ TOTOMY TpeOYIOT CBOOOJHOrO BIaIeHUS UIESIMHU U TIOJX0JaMH, BBIpaOOTaHHBIMH B
MaTeMaThuyeckol ¢usuke. JlaHHBIN Kypc Hanbosee TeCHO CBsA3aH ¢ Teopuel qudepeHunaIbHbIX
ypaBHEHUH, MOCKOJbKY OOJBIIMHCTBO YPaBHEHUI MaTeMaTn4eckoil GU3MKU CBOAATCSA TeM WU
MHBIM CIIOCOOOM K OOBIKHOBEHHBIM JAU(PEepEeHINATbHBIM YPABHEHUSIM.

HeoGxoaumbIM TpeOOBaHUEM K «BXOAHBIM» 3HAHHSM, YMEHUSAM U OIBITY JESITEIbHOCTH
00y4aroIerocsi pxu OCBOCHUM JaHHOM TUCLUILIMHBI, IPUOOPETEHHBIM B PE3ybTaTe U3Y4ECHUS
IpeIeCTBYIOINX JUCHHUIUINH, SBJISIETCS OCBOCHUS KypCOB MAaTEMAaTHUECKOT0 aHaJIN3a, aare0pbl
U aHAJUTUYECKON reomeTpun U AuddepeHInaIbHbIX YPaBHEHUH, B 00bEMeE, IPELyCMOTPEHHOM
JUI COOTBETCTBYIOIIErO HAIIPABJICHUSI.

14 TIlepeyeHb NJAHHPYEMBIX Pe3yJbTaTOB OOy4YeHHS] 1O JIMCIUILUINHE,
COOTHECEHHBbIX ¢ IUIAHHPYeMbIMHM Ppe3yJbTaTaMH OCBOCHHS 00pa3oBaTebHOM
NpOrpaMMbl

[Tporpamma onpenenser oOmuii 00beM 3HAHUHN, TO3B OISO CHOPMUPOBATH Y CTYIEHTA
LEJIOCTHOE TMpe/ACTaBlIeHHe 00 OCHOBHBIX MOJAENAX W METOAaX MaTeMaTHUYecKoW (U3HKH,
o0ecrneunBaroIyX MHUPOKUH CIIEKTP UX MPUMEHEHUH. BMecTe ¢ TeM, n3noxkeHue psjaa pasienos



Kypca Hen30eXHO MMEET, B OCHOBHOM, MH(OpPMAIIMOHHBIA XapakTep. B pesynbTare usyuenus
JUCLUIIIMHBI CTYACHT JOJDKCH

—3HaTh 3HAYEHHE OCHOBHBIX TEOPEM TEOPUM YPAaBHEHHMH MaTeMaTH4YecKod (QU3MKH
(TeopeMbl CYILIECTBOBAHUS U EIUHCTBEHHOCTH pelleHus 3agay Kol OCHOBHBIX THUIIOB,
HayaJbHO-KPAEBbIX 3a7a4 OCHOBHBIX TUIIOB, TEOPEMBI O HEIIPEPBIBHON 3aBUCUMOCTH PEILIECHUS



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

—YMeTb HaXOJUTh PEIICHHs: OOIIMe AT OCHOBHBIX THUIIOB IUGEPEHINATbHBIX YPABHEHUHN C
YaCTHBIMM IPOM3BOAHBIMU BTOPOro mnopsaka, 3agady Komm ans ypaBHeHMH mnapaboiavyuecKkoro u
TUIEepOOIMYECKOr0 THIIOB, HAYaJbHO-KPAEeBBIX 3a7ady JUIsl ypaBHEHUH mnapaboiM4yeckoro u
rUnepo0IMYEcKOro TUIOB B OTPAaHUYEHHBIX 00JACTAX, BHEIIHUX U BHYTPEHHHMX KPaeBBIX 3ajad JUIs
ypaBHEHUH IJIMNTUYECKOr 0 TUTIA, YMETh 10Ka3bIBaTh U3Y4aeMbI€ TEOPEMBI;

—BJaJIeTh OCHOBHBIMM METOJAaMHU DEIIEHUS HAYaJbHBIX M KpPAEBbIX 3aJau A ypaBHEHUN
MaTeMaTU4YeCKON (PU3HKHU U OBITH CIOCOOHBIM MEPEBECTH KOHKPETHYIO MPUKIAAHYIO 33aJja4y Ha SI3bIK
nuddepeHInanbHbIX ypPaBHEHHH C YaCTHBIMH MPOM3BOJAHBIMH WJIM WHTETPAJBHBIX ypaBHEHUH U
ONPENEINUTh ITyTH €€ PELICHHUS.

TpeboBaHUSA K YPOBHIO OCBOEHHUS COZIEpXaHHsS Kypca ONpPEAENSIOTCS BBIIIECKa3aHHBIM,
colepKaHUEe Kypca JODKHO OBITh YCBOGHO HACTOJIBKO TIIYOOKO M OCHOBATEIbHO, UTOOBI
obecrieunTh MOTPEOHOCTM CMEXKHBIX KYypCOB, a TakXe AaKTUBHOE BIJIAJICHUE METOJaMU
MaTeMaTUYeCKOM (PU3HMKH, KOTOpbIE MOTYT BCTPETUThCS B JajbHEWILEH NMpakTU4ecKol paborte
BBIIYCKHHUKA.

N3yueHne naHHOW y4uyeOHOM IUCLUIUIMHBI HANpaBICHO Ha OBJaJIeHHME OO0ydaroLUMMcs
CJIEYIOIMMHU KOMIIETEHLIUSIMU:

OIIK-1 Cnoco0eH npuMeHATH (pyHIaMeHTaIbHbIE 3HAHUSA, NOJYYeHHbIE B 00J1aCTH
MaTeMaTH4eCKHX M (WJIM) eCTeCTBEHHBIX HAayK, M HCHOJb30BaTh HX B
npo¢eccuoHATIBLHOM AeSITeJIbHOCTH

3narp MOIIK-1.1 (06.016 A/30.6 31.3) CiocoOeH mpUMeHATh (QyHIaMEHTaIbHbIE

3HAHMUS, MMOJTYYCHHbIE B 00JACTH MAaTeMaTUYeCKUX U (MJIM) €CTeCTBEHHBIX HAYK, H
UCMOJIb30BaTh UX MPU aHAIN3E MPEIMETHON 001acTi

NOIIK-1.2 (40.001 A/02.5 3n.2) OTedyecTBEHHBIH U MEXKIYHAPOIHBIN OIBITB B
007acTM MaTeMaTUYeCKUX W (MJIM) €CTECTBEHHBIX HAyK, U MCIOJb30BaTh 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) IlpoBeaeHue HaOIOICHUH M U3MEPEHUI, COCTABIICHUE
WX OMKCAaHUN ¥ POPMYIHPOBKA BEIBOJIOB
HOIIK-1.8 (40.001 A/02.5 dp.2 Tn.) JdearensHOCTh, HAIpaBJICHHAS HA PEIICHUE
3a]]a4 aHAIUTHYECKOTO XapakTepa, MPEAINoJiaralolx BbIOOp M MHOrooOpasue
aKTyaJIbHbIX CIOCOOOB peIleHHs 3ajay, C HCIOJIb30BaHUEM (DyHIaMEHTaIbHBIX
3HAHWM, TIOTYYCHHBIX B 00JIACTH MaTeMaTUYCCKUX U (MJIH) €CTECTBEHHBIX HAYK

OIIK-3 Cnioco0eH npuMeHATh U MOAU(PUIMPOBATH MATEMAaTHYECKHE MO/IE/IH IVIsl peLIeHUs 32124
B 00J1acTH NPo(decCuoHATIBLHOM AeSITeJIbHOCTH
3nars MOIIK-3.1 (06.016 A/30.6 31.3) Llenu u 3a1auu TPOBOJUMBIX UCCIICIOBAaHUN U
pa3paboTOK, METOABbl MAaTeMaTHYECKOTrO MOJEIUpPOBAaHUS [UIsl pelIeHus 3ajgad B
obnacTu mpogeCCHOHATBHOM eI TeTbHOCTH



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

pa3paboTOK, METOABl MaTeMaTHUYECKOro MOACTUPOBAHMS ISl PEIIeHHsS 3aJay B

obnactu mpodeCCUOHATBHON NeATETbHOCTH

NOIIK-3.3 (40.001 A/02.5 3n.2) OTe4ecTBEHHBIH M MEXAYHAPOAHBIA OIBIT B

COOTBETCTBYIOIIEH  OOJIACTH  WCCIICNOBAaHUM,  METOABl  MAaTEeMAaTHYECKOTO

MOJICTTUPOBAHUS Ui pPEHICHUS 3amad4 B obnactu
npodeccuoHanbHOM AeSITENbHOCTH

Ymerb MOIIK-3.5 (06.016 A/30.6 V.1) AHanu3upoBaTh BXOJHBIC JaHHBIE, CIIOCOOEH
NPUMEHSTh U MOIUGPHUIIMPOBATH MATEMATHUYECKAE MOJAENIU IJIsl PElIeHUs 3a/1ad B
o0nact mpodeCcCUOHATBHON JeATETbHOCTH
NOIIK-3.6 (40.001 A/02.5 V¥.3) [IpruMeHSATh METO/IbI TPOBEICHUS KCIIEPUMEHTOB,
MaTeMaTHYECKOEe  MOZEIMpPOBAaHHE UL pelleHus 3agad B 0o0yacTd
po(hecCHOHATBHON ASSITEITLHOCTH

Baagers MOIIK-3.9 (40.001 A/02.5 Ta.1) IIpoBeneHue SKCHEPUMEHTOB C MCIOJIb30BaHUEM
METOJIOB MaTeMaTHUE€CKOT0 MOJIETMPOBAHMUS B COOTBETCTBHH C yCTAHOBJICHHBIMU
MOJTHOMOYHUSAMU
HNOIIK-3.10 (40.001 A/02.5 Tn.2) IlpoBenenue HaOMIOAEHUNA W U3MEPEHUI,
COCTaBJICHHE WX OMNHCAaHWK U (OPMYIMPOBKA BBIBOJOB, C TPUMEHEHUEM
MaTEMAaTUYECKUX MOJIEIIeH
HOIIK-3.11 (40.001 A/02.5 Ip.2 Tx.) JlearensHOCTh, HampaBlieHHAs! HA PEIICHUE
3a/lad aHAIMTUYECKOTO XapakTepa, MpeArnojararonmx BbIOOp W MHOrooOpasue
aKTyallbHBIX CIIOCOOOB pEIIeHHS 3a7ad Ha OCHOBE METOJIOB MaTeMaTHYECKOTO
MOJICITUPOBAHUS

IIK-2 Cnoco0eH aKTHMBHO Y4acTBOBATh B HCCJIEJ0BAHMH HOBBIX MAaTEeMATHYECKHUX Mojesieill B
€CTEeCTBEHHBIX HAYKAX

3uarp UIIK-2.1 (06.016 A/30.6 3u.3) IIpenmernas o0macTb W METOABl MaTEMaTHYECKOTO
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 3u.2) OTe4ecTBEHHBII W MEXIYHAPOAHBIA OIBIT B
HCCIIEIOBAHUHM MaTEeMAaTHYECKUX MOJIEJICH 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 MOJICJICH B €CTECTBEHHBIX HayKaX

Ymerp UIIK-2.6 (06.016 A/30.6 VY.l) Ananu3upoBaThb BXOJHBIC JaHHBIC INPH IMPOBEACHUU
MCCJICIOBAaHU MaTEeMaTHUYECKIX MOJIEJICH B €CTECTBEHHBIX HAyKax

Baagers UITK-2.8 (06.001 D/03.06 Tn.2) IIpoekTrpoBaHue CTPYKTYp JaHHBIX MPHU pa3padoTke
Y TIPOBEJICHUU WCCIIENOBAHUN HOBBIX MAaTEMAaTHUYECKUX MOJIEINICH B €CTECTBEHHBIX
HayKax



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

COCTaBJICHHME UX OIHMCAHHUU

U (QOpPMYITUPOBKA BBIBOJOB TMpPH MPOBEACHUU

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

HIIK-2.11 (40.001 A/02.5 [Ip.2 Tx.) JlesarenbHOCTh, HalpaBlieHHAs Ha PEIICHUE

3a7la4 aHAIUTUYECKOrO XapakTepa, MPeanojaraiolmx BbIOOp M MHOroooOpasue

aKTyallbHBIX CHOCOOOB pelIeHus 3aaad, pa3paOdO0TKh HOBBIX MaTEMaTHYECKHX
MoOJIeNIel B €CTECTBEHHBIX HayKax

PGSYJ'H:TaTBI 06y‘-I€HI/ISI o AUCHUIUIMHEC AOCTUTaroTCd B paMKaX OCYHICCTBJIICHHA BCCX

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

y4eOHBIM TUIAHOM.

Koz n HaumMeHoOBaHME HHIMKATOPA

Pesynbrarel 00y4eHUs 10 UCLUIUIMHE

OIIK-1 CnocoGeHn mpuMeHATh (yHIaMEHTalIbHbIE 3HAaHUS, TOJIyYeHHbIE 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 3HAHUS, MOTyYeHHbIC 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) ECTECTBEHHBIX HAyK, M HCIOJIb30BAaThb MX B
po(heCCHOHANBHO ACSTENBHOCTH

HUOIIK-1.4 (06.016 A/30.6 VY.l) Hcmons3oBath
CYIIECTBYOIINE THIIOBBIC PELICHUS M IMAOJIOHBI IIpU
aHaJM3e BXO/JHBIX JAHHBIX

HUOIIK-1.7 (40.001 A/02.5 Ta.2) IlpoBencuue
HaOJIOICHUI U U3MEPEHNH, COCTaBICHHE MX OMHMCAHUIT
1 (OpMyIIMPOBKA BBIBOJOB

HOIIK-1.8 (40.001 A/02.5 [p.2) J[esTenabHOCTS,
HamnpaBJIeHHas Ha pelIeHNe 3a/1a4 aHAJIMTHYECKOTO
XapakTepa, NpeAnoaralolx BeI0Op 1 MHOrooOpasue
aKTyaJbHBIX  CIIOCOOOB  peIIeHWs  3amaq, ¢
UCHOJIB30BaHUEM  (DYHIaMEHTaJIbHBIX 3HaHWH,
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  3aJauyy U
ONPENENUTh KPAaeBble YCIOBHS; aHAIUTHYECKU U
YUCIIEHHO pelllaTh OCHOBHBIE 3a7a4H

MaTeMaTHYECKOU busnku u KOPPEKTHO

HMHTEPIIPETUPOBATH ITOJYUEHHBIE PE3YJIIbTATHI.

Baaneer: OCHOBHOM TEPMHUHOJIOTUEN u
HOHATUWHBIM anrmapaToM — MaTeMaTU4YeCKOM
(U3HKH; OCHOBHBIMH aHAJIMTUYECKUMH U

YUCIICHHBIMU MCETOAAaMH PCUICHUA ypaBHeHI/Iﬁ B
YAaCTHBIX IMTPOU3BOJHBIX

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 MCCIEOBaHUIl 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
MaTEMaTHIECKOTO MOJISIIMPOBAHHMS JUIsl peLIeHHs 3aa4
B 00JIaCTH NPO(ECCHOHATBHOMN AEATEIbHOCTH
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 MCTOJBI PCHICHUA 3aaa4

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 JIEATEILHOCTH

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 JKCIIEPUMEHTOB, MATEMaTU4YE€CKOEC 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 NOJITHOMOYUSIMHA

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 penIeHue 3aa4 aHaJINTHIECKOTO
XapakTepa, IpeAnoaraonyx BEIOOp 1 MHOTOO0pasue
aKTyaJbHBIX CHOCOOOB pelIeHns 3a1a4 Ha OCHOBE
METOJI0B MaTEMAaTHYECKOTO MOEIMPOBAHHS

YMeer: cTpOUTh NIPOCTEUIINE MaTEMaTHYECKUE
MOJIET CTaHJAPTHBIX (U3UUECKUX IPOLECCOB;
MIEpPEBECTU 3aJauy Ha S3bIK AUQQepeHInaIbHbIX
YpaBHEHUH  C  YacTHBIMU  IPOU3BOAHBIMHU;
HaXOJUTh PEUIeHUs: 00LIMe ISl OCHOBHBIX TUIIOB
nuddepeHnnanbHBIX  YPaBHEHUW C YaCTHBIMU
MPOM3BOAHBIMU BTOPOrO TOPSAIKA; BBIOUPATH
METOABl  pELIEHHs  IOCTaBICHHOM  3aJayu;
cofiep’KaTeIbHO MHTEPHPETUPOBATh PE3YNbTaThI;
UCMOJBb30BaTh  JJNEKTPOHHbIE  TEMaTHYECKHe
pecypcbl Ay yrilyOJieHUsl 3HaHUW 110 U3ydaeMoi
JTUCLUILITHE

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

TEOpUH

TEpMUHAX
NPUKJIIaTHON HAYYHO-METOANYECKHM
amnmapaToM nudepeHIaIbHBIX
ypaBHEHUI; HABBIKAMH JI0KA3aTEJIbCTBA OCHOBHBIX
HaBBIKAMU

YTBEPKJCHUH; [IOCTPOEHUS

MPOCTEH ITUX MaTEMAaTHYECKUX MO el
(U3HYECKHUX MPOIIECCOB; METOIAMHU

HCCIICIOBAHUS MOJICNICH (PU3UYECKHUX MTPOLIECCOB;

Kon n HanMeHOBaHWE HHOAMKATOPA

Pe3ynbraTel 00y4eHUs 110 UCLUIUINHE

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 HayKaxX
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
MEXIYHApOJI—HBI ONBIT B HCCIIEIOBAHUH Mare—
MaTHYECKUX MOJIeJIel B €CTeCT-BEHHbIX HayKax
HIIK-2.4 (40.001 A/02.5 3u.4) Meroasl
MIPOBEJCHUSI JKCIIEPU—MEHTOB W HaOIIOJEeHUH,
0000-tmeHnst u o00paboTkm wWHGOpMAIH B
HCCIICIOBAaHUH HOBBIX MaTe—MaTHYECKHUX MOJIeTIei
B €CTECT—BEHHBIX HayKax

HIIK-2.6 (06.016 A/30.6 V.1) AHanmu3upoBath
BXOJIHBIE JIaHHBIE npu
UCCIIEIOBAaHUI  MaTeMaTH4ecKuX
€CTECTBEHHBIX HayKax

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

MIPOBE-JICHUH
MoAeIed B

Tn.2)

JaHHBIX npu

3naer:
YeTKOEe MPEACTaBIEHUE O BUAAX MaTEeMaTUYECKUX
MOJI€JIel, OCHOBAHHBIX HAa YHCIEHHBIX METOJaX, O
croco0ax uX NOCTPOEHUH, O YMCIEHHBIX METOIaxX
peanu3alnuy MaTeMaTH4eCcKUX MOJeJIel; METOIbI U
CrocoObl IOMCKAa HEeoO0XOoAMMON HH(pOpMalNH,
MaTeMaTUYECKUE pecypchl OUOIMOTEK U CeTH
WHTepHeT Mo MeTolaM MaTeMaTUYecKol (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; aHaJM3UpPOBATh MOJIyYCHHbIE
pe3ynbTaThl; MOJIb30BaThCA CIPaBOYHOU

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




MareMaTH4YecKuX MoJelned B
HayKax
HIIK-2.10 (40.001 A/02.5 Tn.2) Ilposenchre

HaOMIONCHWH W W3MEe—pPEHHH, COCTaBJICHHE WX

€CTCCTBCHHBIX

ONmUCaHWii ¥  (HOPMYJIHUPOBKA BBIBOJOB IpPHU
MPOBEICHUHM HCCICIOBAHUH MaTe—MaTHYEeCKUX
MOJIENEl B €CTECT—BEHHBIX HayKax

HIIK-2.11 (40.001 A/02.5 [Ip.2) HdesTenbHOCTS,
HarpaBJIeHHas Ha perieHue 3ama4
AHAITUTHYECKOTO XapakTepa, MPEATNONararinx
BBIOOp M MHOroo0pasue aKTyalbHBIX CIIOCOOOB
pellieHust 3a1ad, pa3pabOTKH HOBBIX MaTeMa—
THYECCKUX MO}IeHeﬁ B €CTCCTBCHHLIX HayKax

Buaapeer: YMEHUEM CaMOCTOSITENBLHO
OCYILECTBIIATh BBIOOP METOAMKHM pELIEHUS U
IIOCTPOEHUS aArOpuTMa TOW WIM HHOW 3a1a4M;
HaBBIKAMM J1aBaTh IOJHBIA aHAJM3 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 IPOMU3BOAHBIX; METOJAMHU U NpPUEMaMHU
MOJIyYeHUs] U CUCTEMAaTHU3allui 3HaHUH B 00JIaCTH

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 MPOU3BOJCTBEHHOW ¥  HAay4HO-
UCCIIEIOBATEIbCKOM JIEATENbHOCTH, BIJAJCHUE METOAUKONH (OPMYIMpPOBaHUS U PELICHUS
OPUKIATHBIX 3aJjad, a TaKKe Ha BBIPAOOTKY YMEHUH MNPUMEHATh HA NPAKTHUKE METOJbI
IPUKIJIATHON MaTEMATUKU U UH(OPMATUKH.

Pe3ynbraTel 00yueHUs MO JUCHUIUIMHE JIOCTUTAIOTCS B paMKax OCYILIECTBIIEHUS BCEX
BUJIOB KOHTAKTHOW M CAMOCTOSITENIbHON pab0Thl 00yJaroIuXcs B COOTBETCTBUH C YTBEPKACHHBIM
Y4€OHBIM IIAHOM.

WNHauKaTtopsl  JOCTHXKEHHMS KOMIIETEHIMH CUHTAIOTCS  CHOPMUPOBAHHBIMH  IIPH
JOCTHKEHUH COOTBETCTBYIOIIUX UM PE3YJIbTaTOB O0YUYECHHUS.

2. CTpyKTYypa U cojep:KaHue AUCUMIIMHBI.
2.1 Pacnpeaesnenne TPyA0€MKOCTH JMCHUILIMHBI 10 BUAaM padoT

OO611as TpyJ0eMKOCTh TUCIIUIUIMHBI COCTABIISIET 7 3a4€THBIX €AMHHIL, 252 aKaJeMUYeCKUX
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 MPAKTUYECKUX 3aHATUM U 4 yaca KOHTPOJUPYEMOW CaMOCTOSTENIbHON
paboThl, a Takke 35,8 4acoB caMOCTOSITEIbHON paboThl B 5 cemecTpe, 32 4acoB JIEKIIMOHHBIX, 32
YacoB MPAKTHYECKUX 3aHATHH U 41,8 yacoB camocTosATenbHON padboThl — B 6 cemectpe u 35,7

YacoB MMOATOTOBKHU K DK3aMCHY.

Bcero Cemectpsl (yachl)
Bun yueOHoii paboThl 4acoB

5 6

KonTakTHasi pabora (Bcero) 138,7 12,2 66,5
B tom uncre:
3aHATHUS JICKITMOHHOTO THTIA 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 138,7 722 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.

Pa3zgensl IuCUMIUIMHBI, U3y4aeMBbIE 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 331291 U METO/IHI MX 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 TPOIIEHHOTO MaTepraa U MpueM
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 HanmeHnoBaHue pa3nenos
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 [Ipeamer u 3agaun MaTeMaTHUECKOU (PU3MKE, €€ 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. [Tonstre 0600IIEHHBIX PEIICHUI 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.

11




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 pCLICHIA 1 Kupxroga. KoppekTHOCTb ITOCTAHOBKH 3ajayy | AOMAllL U CaMOCT.
Koum nns BomHOBOro ypaBHenus. 3anaya Kommu 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 (Pypre). Teopemsl cyiecT-
BOBaHMs. PellieHne HeoTHOPOIHBIX 3a7]a4 METOJ0OM
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 TEeKyIlero
No Conepxxanue paszzaena
paznena KOHTpPOJIA
1 2 3 4
VYpaBHeHus HauanpHO-KpaeBble 3a1aun U1 ypaBHEHUS TEIIO0- KonTponbHas
napabonuueckoro |npoBogHocTH. [Ipunuun makcumyma. Meron @ypwe 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 OO0mue cBolicTBa TApMOHUYECKUX (DYHKIIUH. 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 upuxie. MHTErpasibHbIE
ypaBHeHus. Teopus norennuana. CeaeHue
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 ¢usuku. Ilpumep Anamapa (2 4.). IloHsTe 00OOLIEHHBIX peUIEHUN 3a1ay
MaTtemMaTHyeckoi ¢u3uku U npoctpaHcTsa CoboseBa. [IpMHIMI CynepnoO3ULMU AJS JTUHEHHBIX
3aj1a4 MaTeMaThueckoi ¢pusuku (2 4u.). Knaccudukanus ypaBHEeHHI BTOPOro MopsaKa, JMHEHHbIX
OTHOCUTEJIBHO CTapIIMX TMPOU3BOJAHBIX. XapakTepucTuku. IlpuBeneHue 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 myist HeonHOpoaHOro ypaBHeHus (2 4.). Pemienue 3amay Ha momympsiMoit (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, ycroiiunBoctH. 3amavya [ltypma—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 MCYMCIEHUSA: ITOCTAHOBKAa 3ajauH,
ypaBHeHue Oilnepa-Jlarpanxka. DkcTpeMyMbl (QyHKIHMOHANOB. Bapuanus ¢yHkuuonana (2 4.).
Bapuanuonunsie 3amaun B maTteMmartuueckod ¢usuke. Bapuanmonnas 3agada uis MHTErpajia
sHepruu (2 4.).

CemecTtp 6

Pazgen 1. HauanbHOo-KpaeBble 3ajaud Uil yYpaBHEHUs TeIUIonpoBogHOCTU. [lpuHuun
MakcuMyMa (2 4.). Meton dypwe pemnieHus: kpaeBbix 3aaa4d (2 4.). Teopembl €1MHCTBEHHOCTH,
ycroitunBoctd. CymiectBoBanue pemenus (2 4.). 3amaya Komm ang  ypaBHeHHUS
TEMJIONPOBOAHOCTH. TeopeMbl E€IWHCTBEHHOCTH, YCTOMYHMBOCTH (2 4.). dyHmameHTanmbHOE
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
pemieHue ypaBHeHus Jlammaca (B mpocTpaHCTBe, Ha IUIockocTH). OOmme 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. [locrpoenue ¢pynkunu ['prHa BHyTpeHHEH 1 BHEIIHEH
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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.).
Wnurerpansubie ypaBHeHus CBeeHNE KPAaeBhIX 33124 K HHTETPATbHBIM YPaBHEHUSM.
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, Menmmna. I[Ipumeps
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., IlaBnoBa A.B., Pyobuos C.E. YpaBHeHus MaTeMaTHUECKON (PU3UKHU.
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 IIPOM3BOAHBIX. MeTOIMYECKIE yKa3aHMsL.

Cemectp 5

Pasnen 1. YpaBHEHHS B YaCTHBIX NMPOU3BOJHBIX, MOPAIOK, JUHEUHOCTh, OJHOPOJIHOCTb,
npuMepbl. BbIBOJI ypaBHEHHS MaJibIX MONEPEYHBIX KOJICOAHUH CTPYHBI U MajbIX MPOIOJbHBIX
KOJIeOaHUI CTEP)KHS, MHTETPAIbHBIA 3aKOH COXpPAaHEHUs KOJIWYECTBA JBHKeHUs. HauambHbie U
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
ypaBHeHuUs 1 dy3un, HHTErpaJIbHBIN 3aKOH COXpaHEHHs KoJnvecTBa BeniecTBa. HayanbHble U
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 ypaBHeHUH 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 KaHOHHMYECKOMY BHAY (YypaBHEHUS C TIOCTOSIHHbIMH Kod(pduuuentamu). IlpuBeneHue
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 TMOJYNPSIMON JJIsi OJHOMEPHOrO BOJHOBOro ypaBHeHus. Pemenme 3amaum Komm st
ypaBHEHHUS TUIEpOOIMYECcKOro THUIa B MPOCTpPaHCTBE U Ha IuiockocTu. @opmynsl [lyaccona u
Kupxroda. Meton @yphe pemieHust KpaeBbIX 3a1a4 sl ypaBHEHUH rUIIepOOIMYecKOro TUIIA.

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, rmasa 6), Ne 15 ctp. 18 (2), 25-27 (2, rasa 6), 2, 10-13,15,18 c1p. 33 (2), 104, 110, 111
(1, rmaBa 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. Pemenue 3anaun Komm ns ypasHeHus rermnonposogHoctu. @opmyita Ilyaccona.

30,33,34,35 (1, rmaBa 5), 9 (1, rmaBa 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 Gpynkuun. OCHOBHBIE CBOiicTBa. PelieHne kpaeBbIX 3aja4 Ass
ypaBHeHus Jlamnaca B mpocreiimux obnactsax. Meron ®@yprse. Merog @ypbe pelieHust KpaeBbIxX
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 IlepeueHb Yy4eOHO-METOAMYECKOr0 olOecnedeHMs /JIsl CAMOCTOAATEJBbHOH PpPadoThI
00y4aro U XCH M0 JUCHUIVIUHE

[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
€IMHCTBEHHOCTh pEIIEHUS 3aJadyd ¢ JaHHBIMM Ha XapakTepuctukax; Meron Pumana,
CrenmanbHble QYHKIMM MaTeMaTHdeckod ¢u3uku. Knaccuueckue opToroHagbHbIE MOJTUHOMBI.
VYpaBHenue beccens u nunmHaprueckrie QyHKINH.

Jlutepatypa [O 1-3, 11 9].

Paznen 3. OcHOBHBIC MOHATUS BapUallMOHHOTO HcUHCiIeHus ((pyHKIMOHAN, JTUHEHHBIE U
KBaJpaTHYHble  (YHKIMOHAJNBI, OKCTpeMyMbl  ¢yHKuuoHana); Ilpocrelimme  3amaum
BapUallMOHHOIO HCYHMCIEHMs (3afaya O OpaxuCTOXpOHE, H30MepUMeTpudecKas 3ajaya).
Jlurepatypa [O 1-3, 19, 10]

Cemectp 6

Paznen 1. 3amauu, npuBoIsIIMEe K YPaBHEHUSAM MMapadomieckoro tumna. J[omoimHuTebHbIe
YCIIOBUSI M MOCTAaHOBKA KpaeBBIX 3a7au AJIs ypaBHEHHH mapabonudeckoro tumna. [IpenensHbie
cnydan; QyHKIHS UCTOUYHUKA JJIsl ypaBHEHUS TapaldoIMYeCcKOro TUIIA.

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

Paznen 2. YpaBHenue ['enpmrosnbiia B HEOrpaHUYEHHOW 00JIACTH. Y CIOBUSA U3IYUYCHHS;
OcCHOBHbIE TOHSTUSI TEOPUHM UHTErpaibHbIX ypaBHeHUi; [Tonmmnomsl Jlexannpa. Cdepuueckue
(waposeie) ¢pynkuuu. Meron @ypbe pelieHust BHyTpeHHel 3a1aun JlupuxJiie s mapa.

Jlutepatypa [O 1, 119, 10].

Paznen 3 Knaccuueckue mHTerpasibHbeie npeobpazoBanus (Dypbe, Xankens, MemiuHa,
Jlanmaca, KontapoBuua—JleGeneBa, Mennepa—®oka). HMuTerpanbHbie mpeoOpa3zoBaHUs
00001IIEHHBIX (PYHKITUH.

Jurepatypa [ 1,7, 9].

3. Oopa3oBaTeibHbIE TEXHOJOI UM

B cootBerctBun ¢ TpeboBanusimu PI'OC B mporpamma JUMCHUIUIMHBL «YpaBHEHUS
MaTeMaTUYeCKON (PU3MKU» MpenycMaTpUuBaeT UCIONIb30BaHHE B YUeOHOM IPOIECCe Pa3IUUYHbBIX
00pa30BaTENbHBIX TEXHOJIOTMM: UTEHHUE JIeKIUA C HCIOJIb30BAHMUEM MYJIbTUMEIUNHBIX
TEXHOJIOTHI{; METOJI MaJIbIX TPYII, pa300p MpaKTUYECKUX 3a/1a4.

KoMmmbroTepHble TEXHOJOTHUU TMPEIOCTaBISIIOT CPEICTBA PA3HOILUIAHOBOTO OTOOpaKCHHS
AJIrOpPUTMOB U IEMOHCTPALIMOHHOI'O MaTepuaia.

[Tonxoxn pa3dopa KOHKPETHBIX CUTYyallUi MIMPOKO HCIOIb3YeTCs KaK MpenojaBaresieM, Tak
u OakalaBpaMd BO BpeMs JICKIIMA M aHaiIM3a PE3yJIbTaTOB CAMOCTOSATEIBHOW PaboThl. DTO
00yCIJIOBJIEHO T€M, YTO B IPOL[ECCE MOJEIMPOBAHUS YACTO BCTPEUAIOTCS 3aJauyM, Ui KOTOPBIX
€IMHBIX TOJIX0JI0B HE cyllecTBYeT. [Ipu uccienoBaHuy U pelIeHuH KaK/10i KOHKPETHOM 3a/1auu
uMeercs, KakK IpaBWJIO, HECKOJIbKO METO/A0B, a 3T0 Tpedyer pa3dbopa M OLEHKH LeJIoi
COBOKYMHOCTH KOHKPETHBIX CUTYyaIlHi.

[Ipu 0O6ydyeHnH UCIOIB3YIOTCS ClEeAyIoIIre 00pa3oBaTeIbHbIE TEXHOIOTUHU:
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O TexHonmoruss KOMMYHHKAaTHUBHOTO OOy4deHHs — HampaBlieHa Ha (OpPMHpPOBAHUE
KOMMYHUKATHBHON KOMIIETEHTHOCTH CTYJ€HTOB, KOTOpas sBJsgercs 0a30BOi, HEOOXOIUMOIl 1Jist
aJlanTalyy K COBPEMEHHBIM YCIOBHUAM MEXKYIbTYPHOM KOMMYHUKALIUH.

O TexHonorus pa3HOypoBHEBOro (auddepeHIupoBaHHOr0) OOyUeHHsSI — IpEaroJaraet
OCYIIIECTBIICHHE TMO3HABATCIBHON JEATCIBHOCTH CTYICHTOB C YYETOM WX HMHIUBUAYaJTbHBIX
CIOCOOHOCTEH, BO3MOXHOCTEH M MHTEPECOB, MOOMIPSAS MX PEaM30BBIBATH CBOW TBOPYCCKHIA
noreHiuan. Co3gaHue W HUCIOIb30BAHUE TUATHOCTHUYECKHUX TECTOB SBISIETCS HEOThEMIIEMOMN
YaCThIO JAHHOW TEXHOJIOTHH.

O TexHomoruss MOAYJIBHOTO OOydYEHHS — TperIycMaTpUBaeT MIENCHHE COACpPKaHUS
JCIMILTAHBI Ha TOCTATOYHO aBTOHOMHBIE pa3zieibl (MOIYJIH ), MHTETPUPOBAHHBIC B OOIIIMH KypC.

0 HWudopmannoHHO-KOMMYyHUKarmonHble TexHosorun (MKT) - pacompsior pamku
00pa3oBaTEeIbHOIO IMPOLECcCca, MOBBIAS €ro MPAKTHYECKYI0 HaIpaBIEHHOCTb, CHOCOOCTBYIOT
MHTEHCU(UKAIMM CaMOCTOATEIbHON pPa0OThl y4yallMXCsd W MOBBILIEHUIO I103HABATEJIbHON
AKTUBHOCTHU.

0 HMHTepHET-TEXHOJOTHMH — TIPEAOCTABISIIOT INUPOKUE BO3MOXKHOCTH JIJISI IOMCKA
uH(popMaIuu, pa3paboTKH HAYYHBIX MPOEKTOB, BECHHS HAyYHbIX UCCIECTOBAaHUM.

O TexHomoruss MHAUBUIYyaIU3alMH OOy4eHHUS — IMOMOTAaeT PeaTu30BbIBATh JTHMYHOCTHO-
OPHEHTUPOBAHHBIA TMOAXOJ, YUYUTHIBas WHIUBUAYyaldbHbIE OCOOCHHOCTH U TOTPEOHOCTH
y4aIUXCsl.

O TIlpoekTHass TEXHOJIOTHUS — OPHEHTUPOBAHA HA MOJACIUPOBAHUE COIHMAILHOTO
B3aMMOJIEUCTBHS y4YalllUXCsl C LEIbI0 PpEUIeHUs 3a/Jayd, KOTOpas OIpeleNsieTcss B paMKax
pohecCHOHATBHON OT OTOBKH, BBIIEISISI TY HIJIM MHYIO TPEAMETHYIO 00JIacTh.

O TexHomorust oOy4eHUsI B COTPYAHHUYECTBE — PEANM3yeT WACI0 B3aMMHOTO OOYYCHHS,
OCYIIECTBIISII KaK WHAWBHUIYAIbHYIO, TaK M KOJUIGKTUBHYIO OTBETCTBEHHOCTh 3a pEIICHHE
y4eOHBIX 3a/1a4.

O TexHomorust pa3BUTHA KPUTHYECKOTO MBIIIJICHUS — CHOCOOCTBYET (OPMHPOBAHUIO
Pa3HOCTOPOHHEH JIMYHOCTH, CIOCOOHOM KPUTUYECKH OTHOCHUTBHCS K WH(OpMAIHH, YMEHHUIO
oTOMpaTh UH(OPMALIHUIO JJIs pELICHUS TOCTABICHHOM 3a/1auH.

KomrmiekcHOe HCronb30BaHNE B y4eOHOM MPOIECCE BCEX BBIINIEHA3BAHHBIX TEXHOJIOTHI
CTUMYJIUPYIOT JMYHOCTHYIO, HHTEJJIEKTYaJbHYIO aKTUBHOCTb, Ppa3BHUBAIOT I103HABaTEIbHbIE
IPOLIECCHI, CHOCOOCTBYIOT (POPMHUPOBAHHMIO KOMIETEHLMH, KOTOPBIMH JIOJDKEH 001a1aTh
OyIylmii crienuaimcr.

OcHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00Pa30BATENbHBIX TEXHOJIOIHH BKIIIOYAIOT B CeOs:

O paborta B MajbIX Tpynmnax (KOMaHze) - COBMECTHAsI AEATEIbHOCTh CTYACHTOB B TPYIIIE
0]l PYKOBOJCTBOM JIMJI€pa, HAalpaBiieHHas Ha pelieHue olmied 3ajauv MyTEM TBOPYECKOIO
CIIO’KEHMSI Pe3yJIbTATOB WHAMBHYyaIbHONW pabOTHl YJIEHOB KOMaH/IbI C I€JICHUEM IOJHOMOYHUH U
OTBETCTBEHHOCTH;

0 aHanmu3 KOHKPETHBIX CUTYallMi - aHAJIN3 peasIbHBIX MPOOIIEMHBIX CUTyalui, IMEBIINX
MECTO B COOTBETCTBYIOILIEH 00JacTH NMpo(heCCHOHAIBHON JESITEeIbHOCTH, U IOUCK BapUaHTOB
JTy4IIUX PEUICHUH;

O pa3BuTHE KPUTHUECKOT'O MBIIIICHUS — 00pa3oBaTelNbHAs NeATEIbHOCTh, HApaBIeHHAs
Ha pa3BUTHE Yy CTYJEHTOB Pa3yMHOrO, pe(IeKCHMBHOTO MBIIUICHUS, CIIOCOOHOTO BBHIIBUHYTH
HOBBIE UJICU U YBUJIETh HOBBIE BO3MOKHOCTH.
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[Tonxox pa3bopa KOHKPETHBIX 3a7ad M CHTyallMid MIMPOKO MCHOJB3YEeTCS Kak
mpenojaBateieM, Tak U CTYACHTaMU BO BpeMs JIEKLUUU, JTaOOpaTOPHBIX 3aHATHN W aHalu3a
pEe3yJIbTaTOB CAMOCTOSITENIbHOW PabOTBHl. JTO OOYCIOBJICHO TEM, YTO INPH HCCIEIOBAaHUH U
PELIEHUH Ka)KJ10M KOHKPETHOM 3a1aul UMEETCs, KaK IPaBUIIO0, HECKOJILKO METOJI0B, a 3TO TpeOyeT
pa30opa U OLICHKH 11EJI0i COBOKYITHOCTH KOHKPETHBIX CUTYAaIIHi.

O01ee
Hcnonb3yembie MHTEpaKTHBHBIE 00pa3oBaTEIbHBIC

Bun 3aparus KOJIMYECTBO
TEXHOJIOT U
JacoB

Cemectp | J1 Cnaitn-nexiun. OOCYKICHUE CITOKHBIX

1 BOIPOCOB: Y paBHEHHS TUIIEPOOIUYECKOTO 8

tuna. OCHOBHBIE 337]a41 U METOABI UX
pelieHus

) 2 [TpakTueckue 3aHATUSA B pexumax
I13 B3aUMOJICH CTBHS «IIPEMOAABATENb — CTYACHT» U 8
«CTYIEHT — cTyieHT» (pa3men 1)

JI Crnaiig-nekuuu. O0CyXICHUE CIIOKHBIX
1 BOnpocoB: [Ipumenenne nHTErpaibHbIX 10
npeoOpa3oBaHUi K PEHICHUIO 3a/1a4
6 MaTeMaTH4eCKOi pu3nku

2 [Ipaktnyeckue 3aHsaTHs B pexumax |10
113 B3aUMO/IEHCTBUSA «TpenoaaBaTeb -
CTYIEHT» U «CTYJICHT — CTyAeHT» (pa3nein 1)

Hroro 36

Llens nekyuu — 0030p METONOB MOCTPOCHUS MaTEMAaTHYECKUX MOJeliell Ha OCHOBE
YpaBHEHUH B YACTHBIX MPOU3BOJIHBIX, 3HAKOMCTBO C MPOOJIEMaMH U alllapaToM MaTeMaTH4eCKON
¢u3ukn. Ha JNeKnusX CTYyHEHTHI MOJy4aroT oO0Iee MpEeACTaBIeHHE O MOAXO0JaX W METolIax
WCCIICIOBAHUS M PEIICHHS 3a/1a4 MAaTEeMaTHUeCKOH (PU3HKH.

Llens npakmuuecko2o 3anamus — HAYYUTh TPUMEHSATH TEOPETHYECKHUE 3HAHUS TPU
PEILICHUHU M UCCIIEIOBAaHUM KOHKPETHBIX 3a/1a4.

Tembl, 3aaHusi U BONPOCHI JUISI CAMOCTOSITENIbHOW pabOThl MpU3BaHbl cHOpMUPOBATH
HABBIKM TIOMCKa WH(GOpPMAIMM, YMEHHS CaMOCTOSTEIbHO PACIIUPITh W YrayOJsITh 3HAHHS,
MOJIYYCHHbBIC B XO/I€ JICKIIMOHHBIX U TTPAKTUYCCKUX 3aHSITHI.

[Toaxon pa3dopa KOHKPETHBIX CUTYAIMH IUPOKO M CIIOIB3YETCs KaK MPETo1aBaTesieM, TaK
U CTYJICHTAMH IIPH MPOBEACHUN aHAIM3a PE3yIbTaTOB CAMOCTOSTEIbHON paboTHI.

Jis M1 ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMHU 37J0OPOBbsI TPEIYyCMOTPEHA OpraHu3aIus
KOHCYJIbTAIMi C MCIOJIb30BAHUEM 3JICKTPOHH O MOYTHI.

JUJist U1 ¢ HAPYIICHUSIMU 3PCHUS:

— B IeyaTHOU (popme yBenudeHHbIM UG TOM, — B opMe JIICKTPOHHOT'O JJOKYMEHTA.

Jis nvIr ¢ HapyIICHUSIMU CITyXa:

— B rieyaTHOU popme,

— B popMe dIIEKTPOHHOT O JOKYMEHTA.

Juist 1 ¢ HAapyIISHUSIMU OTTOPHO-IBUTATEILHOTO amapaTa:

— B Ie4aTHO# popme,

— B (popMe PIEKTPOHHOT O JOKYMEHTA.
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Jlist a1 ¢ OrpaHWYeHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS TMPEAYCMOTpPEHA OpraHU3aIus
KOHCYJIbTAIIMH C MCIOb30BAHUEM JICKTPOHHOM MOYTHI.

JlaHHBIA TepedeHb MOXKET OBITh KOHKPETH3UPOBAH B 3aBHUCHMOCTH OT KOHTHHICHTA
00yYJaroIHXCsl.

4, OIIeHO‘-IHbIe H METOAUIECCKHUEC MaTEePHUAJIbI

4.1 OueHovHbIE CPeACTBA JJIfl TeKYyIIero KOHTPOJSI yCHEeBAeMOCTH M TPOMEKYTOYHOI
arrecTauuMu

OrneHouHBIE CpENCTBA NPEAHA3HAYECHBI IS KOHTPOJS M OIEHKH 00pa3oBaTeIbHBIX
JOCTHKEHUM 00ydYaroIuXcsi, OCBOMBIIMX MpOrpaMMy Y4eOHOM IUCHUIUIMHBI «YpaBHEHUS
MaTEMaTUYECKON PU3NKN».

O1neHOYHbIE CpPEeICTBA BKIIIOYAIOT KOHTPOJIbHBIE MaTepHaIbl A IPOBEICHUS TeKYylIero
KOHTPOJIsl B )OpME KOHTPOJIbHBIX pabOT, 3aU€THBIX 3aJaHUH U IPOMEKYTOYHOM aTTeCcTALUM B
dbopme 3a1aHUl K 3a4€Ty, BOIIPOCOB K dK3aMEHY M IPUMEPOB HK3aMEHAIIMOHHBIX 3a/1a4.

OrneHOYHbBIE CPEACTBA AUCIUILUIMHBI COCTOUT U3 CPENICTB TEKYIIEro KOHTPOJIS (CM.
IPUMEpHbIE BApUAHThl CAMOCTOSITENIbHBIX 3aJaHUN, 3a/7ady U BOIPOCOB) U INPOMENKYTOUHOH
aTTecTaluu (3a4eTa U HK3aMeHa).

B kauecTBe OIIEHOYHBIX CPENICTB, UCIIOIb3YEMBIX IS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH,
Ipejjaraercsi MepedyeHb BOIPOCOB IO pasliedaM, KOTOpble MpopadaTbiBalOTCS B IIpOLEcCe
OCBOEGHUS Kypca, a TaKK€ BapUaHThl KOHTPOJBHBIX palboT. [laHHBIN MepedeHb OXBAaTHIBAET BCE
OCHOBHBIE pa3/ielibl Kypca, BKJItoUas 3HaHUs, MOJydaeMble BO BpeMs CaMOCTOSTENIbHOI pabOThI.

ATtTecranus 1o y4eOHOW AMCIUIUIMHE TTPOBOJUTCS B BUJE 3a4eTa (5 cemecTp) 3auera H
sK3aMeHa (6 ceMecTp). DK3aMEHAIMOHHBIM OWJIET CONEPKHUT J[Ba TEOPETHUYECKHX BOMpoca U
3agady. CTyJJeHT TOTOBUT OTBETHI Ha OMJIET B MUCHMEHHOW (hopMe B T€UEHHE YCTAHOBJIEHHOI'O
BpeMeHH. Jlanee sk3aMeH npoTekaeT B popme codeceqoBaHMsl.

CTpyKTypa OLIEHOUYHBIX CPEACTB JJIf TeKylIeil U MPOMeKYTOYHOH aTTecTalun

HanmeHoBaHME OIIEHOYHOTO CPEACTBA
Ne Kon u HanmeHOBaHue v
. OMEXKYTOUHas
n/n MHJIIKAaTOpa PesynbTarst 0by4enns Texkymuii KOHTPOIIL P T
aTTecTalus

OIIK-1 CriocoGeH npuMeHsTh yHJaMEeHTAIbHbIC 3HAHHS, T0JIyYeHHBIE B 00JIACTH MaTeMaTH4YeCKUX U (1K)
€CTeCTBEHHBIX HayK, M MCIOJIb30BaTh HX B IPO(YECCHOHANBHOM IeSTeNIbHOCTH

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

Bnaneer OCHOBHOM
(yrmamenTanbHble  3HAHUS, | pepMuHONOrUEi M HOHATHIHEIM
1 NONly4eHHbIE B 00JacT anmapaToM 3aueTHbIC 3aJaHUS Bomnpoc Ha sk3amene 1-32
MaTeMaTHYeCKUX H  €CTe- MaTEeMaTHYECKOU
CTBECHHBIX HaYK, U busuku

HCIIOJIB30BAaTh nux npu

aHaJm3e TIpeIMETHON
obmacti
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HOITIK-1.2 (40.001 A/02.5
3H.2) OTcyecTBEHHBIH W
MEXKIyHAPOIHBI OMBIT B B
obJlacTH MaTeMaTHYeCKHX W
(WIn) eCTeCTBEHHBIX HayK, U
HCTIOJIB30BAaTh UX B
npoheccCHoHaTbHON
JeITeNbHOCTH

3uaeT  OCHOBHBIC  3a[ayd,
YpaBHEHUsI u METO/IBI
MaTeMaTudecko  (U3UKH;
buzndeckuit CMBICIT

OCHOBHBIX TIOHSTHH 1 (haKTOB
MaTeMaTU4eckol (GHU3UKH U
cepbl UX IPIMEHEHUS

3adeTHbIC 3aJaHUsl.
Omnpoc 1o pazaenam
1-3 (5 cemectp), 1-3
(6 cemectp)

Bomnpocsl Ha 3x3ameHe
1,2,32

HOIIK-1.4 (06.016 A/30.6
v.1)
CYIIECTBYIOIINE  THUIOBHIE
pemeHuss W MAGIOHBI TPH
aHaJIM3€ BXOJHBIX JaHHBIX

Hcrnonp3oBaTh

YMeeT KOPPEKTHO MOCTaBUTh
3a/1a4y U ONpeAeIuTh
KpaeBbIE YCIOBUS

KonTtp. 2,3 (5
cemectp), 1-3 (6
CEMECTp), 3aUETHBIE
3aganud. Onpoc no
pasznenam 1-3 (5
cemectp), 1-3 (6
ceMecTp)

Bompocs! Ha sk3amene
8-13, 15, 19-21, 25,
28-31

HOIIK-1.7 (40.001 A/02.5
Tn.2) IIpoBenenue
HaOJIIOGHN W WM3MEepeHui,
COCTaBJICHHE UX OIHCAHUH U
(hopMyIMPOBKA BEIBOZIOB

YmMmeer
YHCJICHHO PEIIaTh OCHOBHBIC
3a7a49u
(U3KKH U KOPPEKTHO

AHAIIUTHYCCKU )41

MaTEeMaTHICCKOM

HHTEPIIPETUPOBATh
MIOJTy4EHHBIE PE3YyIbTaThl

Kowntp. 1 (5
CEeMECTp), OIPOC MO
BBIBOJLy OCHOBHBIX
yYpaBHEHUI u
ITOCTaHOBKaM Xajiad

Bomnpoc Ha 3k3ameHe
3-5,9, 12, 20,21, 27

HOIIK-1.8 (40.001 A/02.5
Op.2) JlesITeNbHOCTD,
HampaBJieHHAs Ha peleHue
3amaq
xapakrepa,

AHAJIUTHYCCKOTO

MIPEATONATAIOIINX BEIOOD U
MHOT000pa3ue aKkTyaIbHBIX
CIOCOOOB peIIeHHUs 3a/1a4, C
HCHOJIb30BaHUEM
(byHIaMeHTaNbHBIX 3HAHMIT,
HOJIyYeHHBIX B 00JacTi
MareMaTHYeCKux U (W)
€CTECTBEHHBIX HAayK

3HaeT OCHOBHBIE AHATUTHICCKHE
U YUCIICHHBIE METOJbI PEIICHUs
YPaBHEHUH B YACTHBIX
MIPOU3BOJIHBIX

Kourp.3 (5 cemectp)
Kontp 1-3 (6 cemectp),
OIIPOCHI 110 pa3zenam 2-
3 (5 cemectp) u 1-3 (6
cemMecTp)

Bomnpoc Ha 3k3amene 9— 22,
25-31

OIIK-3 Crioco0OeH npuMeHsITh 1 MOAU(UIIMPOBATh MaTeMaTHy

€CKHEe MOJIEIU JUIs PellleH s 3a/1a4 B 00JIacTH
po(hecCHOHATBHOHN eI TETFHOCTH

HOIIK-3.1 (06.016 A/30.6
3n.3) Hem "
3a7a41 MPOBOAUMBIX
HCCIECOBaHUN 1
pa3paboToK,
METOJIBI
MaTeMaTH4eCKOTro
MOJICTIMPOBaHUS
JUIS pelleHus 3a1ad B
oGuacty IpoecCHOHaNBHON
JEATeNbHOCTU

YMeer mepeBecTH 3amady Ha
s3BIK U depeHInanbHbIX
YPAaBHEHUH €  YacTHBIMU
IIPOU3BOJHBIMY;  BBIOMpPAaTh
METOJBl PEIICHHUs] IOCTaB-
JICHHOH 3a/1aun

Kontp. 1 (5 cemectp)

Bomnpoc Ha 3k3ameHe 3—
5,9,12, 20,21, 27,
ITOCTaHOBKA
3K3aMEHAllMOHHOMN
3a7a4u u
WHTEpIIpeTalus
pemeHns

HOITIK-3.2 (40.001 A/02.5
3u.1) lemn wu 3a1a91
MPOBOIUMBIX UCCIICTOBAHHI
u pa3paboTok,

METOIBI
MaTeMaTHIEeCKOT0
MO/ISIIMPOBAHUS

JUISL peleHns 3a1a4 B
obnacTu mpodeccrnoHaATEHON
JeSITeNbHOCTH

3HaeT MOIENIHM  OCHOBHBIX
MIPWIOKCHUHA TEOPUU  JTU(D-
(hepeHIMaTbHBIX YPAaBHCHUH;
YMEET CTPOUThH IMPOCTEHIINE
MaTeMaTHUYEeCKUe MOJICIH
CTaHIAPTHBIX  (PU3MUECKUX
MPOIIECCOB, COJEPIKATENBHO
HHTEPIPETHPOBATH
pe3yIbTaThl

Kontp. 1 (5 cemectp)

Bomnpoc Ha sx3amene 3—
5,9, 12, 20,21, 27,
MOCTAHOBKA
3K3aMEHAIIMOHHON
3a/1a9¥ U
HHTEpIpETaLHs
pelieHus
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HOIIK-3.3 (40.001 A/02.5 Vwmeer HCHOJIb30BaTh
3u.2) OreqeCTBCHHBIN 1 JJIEKTPOHHBIE TEMAaTHYECKUE
Me)KﬂyHaPOHHLIﬁ OIIBIT B pecypcel oA yrny6_]]eHH;[
. . . | 3adeTHbIe 3amanus.
COOTBETCTBYIOLICHU obactu 3HAHUHU 110 I/I3yqaeMOI/I
HCCTENOBAHNN,  METOBI JMCIIUTUINHE; SHAET Ormpoc no paszenam Bompocer Ha 5k3ameHe
1-3 (5 cemec 1-3
8 MaTeMaTHIEeCKOT0 MaTeMaTHUECK e MoJenu . ( D), 12,32
N CEMECT]
MOACIHpOBAHIA OCHOBHBIX TIPHITOKEHHI ( p)
JULA PCLICHI 32MA9 B | reonyy  nugdepeHImuanbHbIX
obmacTu mpodeccuoHaATLHON N
ypaBHEHUH
JCATCIbHOCTH
HOIIK-3.5 (06.016 A/30.6
v.D AHJM3UPOBATD | v/ oy BBIOMPATh  METOJIBI
BXOJHBIC JaHHBIC, crocobed peHJeHI/Iﬂ HOCTaBJ’[eHHOﬁ
NpHMCEATE  H  MoXu(H- Koutp. 1 (5 cemtectp) Bompocsl 2k3ameHa 3—
3a/1a4uM; COAEPKATEIbHO 0 1 Y
9 LIUPOBaTh MaTEeMaTUYECKUE TPOC 10 pasaciy 5. 22
MoJIeIH JTs perienns 3anay B | AHTCPIPCTHPOBATH (5 cemectp) '
obuactu PC3yIIBTATBI
npodeccHoHAIBHON
JACATCIBHOCTH
Bnaneer naBeikamu pemenus | Kontp. 1 (5 cemectp) | Bompockr sk3amena 3—
3agaud ¥ uHTepnperamuu | Ompoc mo pasgeny 1 | 5, 22
HOIIK-3.6 (40001 AJ02.5 PE3YIbTATOB B TEpMHUHAX (5 ceMeCTp),
V.3) Ilpumensts wMerompl | IPHKJIQIHON obnacrty; | paszgenam 1,2 (6
MPOBEJICHUS KCIIEPUMEHTOB, | HAYYHO-METONNYECKUM  aIl- CEMECTP)
10 | maremaruueckoe  moxemu- mapatoM  teopun  audde-
poBaHuC JUIA PEIICHUA 3a1a9 | peHIMaJIbHbIX YpaBHEHUH;
B obnactu npodecen- HaBBIKAMH MIOCTPOCHHS
HAJILHOU 1€ TEIbHOCTH o
OHATILHOM JICATCILHOC MAaTeMaTHYECKHUX Mozenei
(PM3MYIECKUX MPOIIECCOB
HOIIK-3.9 (40.001 A/02.5 Konrtp. 1 (5 cemectp) | Bonpoc Ha sx3amene 3—
Tn.1) IpoBenenue 3kcre- 5,9, 12, 20,21, 27,
PUMEHTOB c B MOCTaHOBKA
HCII0JIb30BAaHUEM MCTOJ0B JTaneeT METOJAaMHu  HCCIIe- 3K33MCH3HI/IOHHOI\/II
11 JNoBaHMUs Mojenen (usnuec-
MATEMAaTHYECCKOT'O d) 3a/1auH U
MOJIETUPOBAHUSI B COOTBET- KHX IIPOLICCCOB
WHTEPIIpETaIs
CTBUU C YCTAHOBJICHHBIMU
peleHus
IIOJTHOMOYHAMH
MOIIK-3.10 (40.001 A/02.5 KonTp. 1 (5 cemectp) | Bonpoc Ha sx3amene 3—
Tn.2) IpoBenenue 5,9, 12, 20,21, 27,
HaOJMIOACHUN | PISMepeHI/Iﬁ, IIOCTAaHOBKA
COCTABIICHHE MX ONMCAHMHA u | YMeeT COZEPIKATETBHO 5K3aMEHALMOHHOM
12 | dopmynuposka BHIBOMOB, C | MHTEpPNPETUPOBATEH 33129 1
IIPUMCHCHUCM .
p 5 pe3yabTaThI, MHTepIpeTaLys
MaATEMATHYCCKHUX MOICIICH
peeHus
HOIIK-3.11 (40.001 A/02.5 Kourp.3 (5 cemectp) | Bompoc Ha sx3amene 9— 22,
Op.2) JlesITeNbHOCTD, 3HaeT  OCHOBHBIE  METOJBI Kontp 1-3 (6 cemectp), | 25-32
HalpaBJICHHas Ha pCIICHUEC OIIPOCHI MO pa3aciiaM 2-
pelieHus 3amad MareMaTd—
3amay QHAIMTHIECKOTO . . 3 (5 cemectp) u 1-3 (6
4ecKO (DU3UKH, OCHOBHBIE
Xapaxrepa, ceMecTp)
MIPUKJIAHbIE MaKETHI,
13 | TMpearmonararommx BEIOOD U

MHOTOOOpa3ne aKTyalbHBIX
Croco0oB perieHns 3a/1a4d Ha
OCHOBE METO/I0B
MaTeMaTH4eCKOro
MOJICTINPOBAHUS

HCIOJB3YEMBIC U PCHICHUA
ypaBHeHI/Iﬁ B YaCTHBIX
TIPON3BOTHBIX

TIK-3 Crioco6eH akTHBHO Yy4aCTBOBATh B UCCJIEJOBAHUU HOBBIX MAaTEMATUICCKUX MOJIENEeH B €CTECTBEHHBIX HayKax
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Brnageer OCHOBHOM  TepMH-
HOJOTHEH ¥ TOHATHHHBIM

Kowntp. 1 (5 cemectp),
OIIPOC 10 MOZEIISM,

Bomnpocsl Ha »sKk3ameHe,
3-7, 14, 18,23

anmapaToM MaTeMaTHYeCKOW | OMUCHIBAGMBIM
MIK-2.1 (06.016 A/30.6 | pusukyu; OCHOBHBIMH aHAIH- | YPABHEHHSAMH B
3n.3) [penmernas o0nacTs M| tyyecKUMH M YHCIEHHBIMH | YAaCTHBIX
14 | MCTOMABI MATEMATAIECKOTO METOJIaMH  PEIICHHs ypaB- | MPOU3BOIHBIX
MOZJETMPOBAHIA B | HEHUH B 4YaCTHBIX IIPOU3-
€CTECTBEHHBIX HayKa BOJHBIX; yMeer paspa-
0aThIBaTh AJITOPUTM MpUMe-
HSIEMOTO METO/Ia PeIICHHUS
3naer Metonbl uyuciaeHHoro | Koutp. 1 (5 cemectp) | Bompoc Ha 3k3amene
aHaiM3a, MMETh  YEeTKOe 3-5, 9, 12, 20,21, 27,
HMIIK-2.2 (40.001 A/02.5 MpEJCTaBICHHe O  BHIAX ITOCTaHOBKA YK3aMcEHa-
3ul)  Hemn 3T |\ ateMaTHUeCKHX  MoOJeIie, [IMOHHOM 3aJ1auul U UH-
15 TIPOBOAMMBIX  HCCIICNOBAHHH OCHOBAHHBIX Ha YHUCJIICHHBIX Teprperanrsa peuICHUA
1 paspadotox s MeTojax, O cmocobax Hx
€CTECCTBCHHBIX HayKa o
ITOCTPOCHHUH, O YHUCICHHBIX
METOJIaX peaTu3alliu
MaTeMaTHYEeCKUX MOJeIIei
HMIIK-2.3 (40.001 A/025 | Ymeer TONB30BaThCS CIpa- | 3adeTHbIC 3a/1aHMS. Bomnpocsl Ha 3x3ameHe
3m.2) OrteuecTBeHHBIl ¥ | BOYHOU MaTeMaTH4eckoi | Ompoc 1o pasgenam | 1,2, 32
MEXIYHAPOMHBIH ONEIT B | juTeparypod mo Marema- | 1-3 (5 cemectp), 1-3
16 | necnenonarmmn 3 TUYECKON ¢busuke u | (6 cemecTp)
MaTeMaTH4Y€CKHUX MOJICIICU B COOTBCTCTBy}OH.[I/IMI/I pecyp_
€CTECTBCHHBIX HayKa CaM¥ CeTd I/IHTepHeT
Ywmeer MIPUMEHSTh Ha | Kontp. 1 (5 cemectp) | Bompocsl sk3amena 3—
WUIIK-2.4 (40.001 A/02.5 | NpaKkTHKe Mmetonel | Ompoc no paszaeny 1 5,22
3u.4) MeToapl mpoBeneHUs | YUCIEHHOTO aHanuza; | (5 cemectp),
SKCIEPHMEHTOB 1 | peanu3oBarh uncneHHslit | pasaenam 1,2 (6
HaOmoieHuii, 0000menus u ANMTOPHTM  TIPOTPAMMHO ¢ | CEMeCTp)
17 | obpabotkn wuHpOpPManMK B TOMOIIBIO
HUCCJICA0BaHUHN HOBBIX
MaTematHueckux Mogeneii B | WHCTPYMEHTAILHBIX CPEACTB
€CTECTBCHHBIX HayKa 1 NPUKJIAZHBIX  IIPOTPaMM;
AHATM3UPOBATh MTOTyICHHBIC
pe3yIbTaThl
Bruaneer METOAaMH u | Kontp. 1 (5 cemectp) | Bompocs! sx3amena 3—
UIIK-2.6 (06.016 A/30.6 npueMaMu  TONIy4eHHs U 5,22
v.h AHATMBHPOBATE | (porovaTysaiy  3HAHUH B
BXOMHBIC  JGHHbIC TP 6a 0y MaTeMaTHYECKOU
18 | mpoBeneHUM HCCIENOBaHUI
MaTEMAaTHYCCKUX MOHeJ’ICﬁ B (I)HSHKH’ yMeeT
SCTECTRCHHHX HAYKAX AHAJTM3UPOBATh IOTyICHHBIC
pe3ybTaThl
Bnaneer ymenuem camocto- | Kontp. 1-3 (5 | Bompoc Ha 3K3ameHe
ATEILHO OCYIECTBIATH BhI- | cemectp), 1-3 (6 | 3-5, 11, 12,
WUIIK-2.8 (06001 D/03.06 60p METOAMKN PEIICHUA U CeMeCTp) 15116!19125! 28! 29
Tn.2) IpoektupoBanue | TOCTPOCHUS AITOPUTMA TOMH
CTPYKTyp  JAaHHBIX  Tpu | WIM WHOHM 3a]a4yd; HaBBIKAMU
19 paspaboTke W TIPOBEICHHH JaBaTh HOJHBINA aHaJIMu3
HCCIICOBaHUI HOBBIX Pe3yIbTATOB  DEIICHHS W

MaTEeMaTHYECKUX MOJeJeH B
€CTECTBCHHBIX HayKax

OIIEHMBATh TPAHUIBI TPUME-
HUMOCTH BBIOPaHHOTO
MeTona
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HIIK-2.10 (40.001 A/02.5
Tn.2) IIpoBeneuue
HaOJIIO/ICHN W WM3MepeHuil,

HNmeer wuerkoe mpencTaB-
JICHHE O BHJAaX MaTeMarH-

5,9, 12,20,21, 27,

YECKHUX MOJENel, OCHOBaH- ITOCTaHOBKA
20 COCTABJICHAC MX ONMCAHWM W | pryy g3 qycIeHHBIX METOMAX, 9K3aMEHAIIMOHHON
OPMYJIUPOBKA BBIBOJOB IIPpU o
(bopmymp AOBTIPH |y cHocobax ux MOCTPOEHHH, O Kontp. 1 (5 cemectp) 3a7a4d U
HpOBCHeHI/II/I HUCCJICJOBAHUU
. MeToax peanu3aiuu HHTEpPIIpeTaIus

MAaTEMAaTHYCCKUX MOJICJICU B o
SCTECTREHHEIX HAyKaX MaTeMaTHYECKHX MOJIEIeH petieHuns

Bnageer ocHOBHOH Tepmu-
HIIK-2.11 (40.001 A/02.5 HOJIOTMEH ¥  TOHSITHHHBIM
I[pZ) JlestenmsHOCTB, | AllIIApaTOM MaTeMaTHYECKOU
HampaBJICHHasd Ha PCEHICHUC (1)1/131/IKI/I; OCHOBHBIMH aHaJIN-
337124 aHAIMTHYMECKOTO Xa- | THYECKMMHM M YHCIEHHBIMA | Komrp.3 (5 cemectp)
PaKTepa, TNPEANOJAralomiX | MerogaMy pelIeHUs ypaBHE- | Kontp 1-3 (6 cemectp),

21 BEIOOD M MHOTOOOPa3Me | yyif B yacTHBIX IPOM3- | OMPOCHI 110 pasjenam 2- B o 2

KT bHBIX IT B OIIPOC HA DK3aMECHE Y— y
akTyal crioco6o BOJIHBIX; METOaMH u | 3 (5 cemectp) u 1-3 (6 P
pemenust 3amad, pa3paboTKu cemectp) 25-31

npueMaMu  TONy4YeHHus U p
HOBBIX MaTEMAaTUYCCKUX o
Moﬂeﬂeﬁ B €CTCCTBCHHBIX CHCTEMATU3AlMN  SHAHUH ]3
HayKax obmacTh  MaTeMaTHYecKoin

bu3NKN

CooTBeTCTBHE KOMHeTeHHHﬁ, (l)opanyeMblx IpA U3yIYC€HUH NUCHUIIJINHBI, 1 BU10B 3aHATHH

Mepeaens Bu bl 3ansTHM DopMbI KOHTPOJIS
KOMUCTCHIIH J. | Jla6. | Ip. | KCP | CPC
OIIK-1 + + + + |0 KonTtponbsHas pabora;
0 3auer;
a Ornpoc o
pe3yibTaTam
CaMOCTOSITENIbHON PaboThI;
d DK3aMeH
OIIK-3 + + + + |0 KourpossHas pabora;
O 3auer;
O Ompoc mo
pe3yibTaTam
CaMOCTOSITENILHON paboThI;
O Dx3amen
IIK-2 + + + + |0 Ompoc mo
pe3yJibTaTamMm
CaMOCTOSITENIbHOU PaboThI;
0 KonrponbHas pabora;
O Dx3amen

Tunosbie KOHTPOJIbHbIE 33JaHUS WJIH UHbIe MATEPHAJIbI, HE00X0AUMBbIE [IJISl OLIEHKH
3HAHMI, yMEHN, HABBIKOB U (WJIN) ONbITA 1eATEJIbHOCTH, XapAKTEPHU3YIOLIHE 3T AN bI
¢GopMupoBaHus KOMIETEHUMI B Mpolecce 0CBOEHHUs 00pPa30BaTeJbHON MPOrPaMMbl

IIpumepHoe coep:kaHNe KOHTPOJIBHBIX padoT
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1. Kontponbnas Nel (IToctaHoBKka 3a1a4 MaTeMaTHUE€CKOU (PU3UKH).

[Ipumepnbie 3a1a4u KOHTPOJIbHOM padoThl Ne 1

Bapuanr 2
ITocTraBuTh KpaeByro 3agauy:

Vnpyruii crepxens nepementoro cedenns S U x O | koumsr koroporo ynpyro sakpennens:

(kodpdunuent ympyroro 3akperuieHus K), coBeprmaer CcBOOOIHBIE Majble TMPOIOJIbHBIC

KOJ'I€6aHI/ISI, BbI3BAHHLIC HCKOTOPBHIM HAYaJIbHBIM BO3MYUICHUCM. IImoTHOCTE Macchl paBHa O DX

ao

, moxyus yrpyroct — E Ox .

Bapuanr 2

[TocTraBuTh KpaeByro 3agauy:

bokoBas moBepxuocts crepxkus 0 0 x O | Tennonsonuposana. Hawanenas temmepatypa
CTEp)KHsA HYJIEBas, OAWH KOHEL IONNEpKMBAETCS IIPU HYJIEBOM TeMIlepaType, a Apyrou
Terion30MpoBaH U ¢ momenTa t 0 0 nelicTByer pacnpeneneHHbI BHyTPEHHHI HCTOYHUK TEIIa
MorHocTH q(X).

Bapuant 3
[TocTaBuTh KpaeByro 3agavy:
bokoBasi MOBEPXHOCTb CTEPIKHS TEMJIOU30JIMPOBaHa, a Ha KOHIIAaX
MPOMCXOIUT KOHBEKTUBHBIHN TEIJIOOOMEH CO CpelaMHu, TeMIIepaTypa KOTOPBIX u1 U u2. HauanpHas

TeMIepaTypa CTEpKHs HyJleBas

2. Kontponbaast Ne2 (ITpuBenenne Kk KAHOHUYECKOMY H ITPOCTEUIIIEMY BUY YPaBHEHUH C
JBYMSI HE3aBUCUMBIMH TIEPEMEHHBIMU).

EBnokumoB A.A., [laBnoBa A.B., PyonoB C.E. YpaBHeHuss MaTeMaTHYECKOW (DU3UKHU.
Metonuueckue ykazanus. NeNe 9-25 ctp. 14, 16-25 ctp.15.

[TpumepHbIe 3aa4l KOHTPOIBHOM paboThl No 2

Bapuant 1
1. IlpuBecTr K KAHOHUYECKOMY BHY YPaBHECHHUS:
0°u D%
a) — X.00x Oy.= 0, x<0;
O

6)x2_O0x? u; O6xy___ OOx?0uy O07y2__0O0y? up OO.
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2. TlpuBectu K mnpocTellieMy BUJY YypaBHEHHE:

ulOxOx O 4UDny O 4UDy|:|y O 3ulx O 6UDy O

0.
Bapuanr 2
1. IpuBeCTH K KAHOHMYECKOMY By YPAaBHEHHSI:
O O%
a) — X.0O0x Oy.= 0, x>0;
O
O2y O2u O02u 10u

= —

0)x0Ox202 xy0OxaoyOOyoy.020y00.

2. IIpuBECTH K MPOCTEHIIIEMY By YpaBHEHHUE: Uxx

+ 22Uy + 5uyy + 1 ux + 2uy = 0.

Bapuanrt 3
1. [IpuBecTn kK KAHOHUYECKOMY BUY ypaBHEHUS:

a) X 2 O x% up OO 2 xy O0x20uy O0y,00 y? u, OO.

d

202u O2u

0)x x200y0Oy20200ux OulO0.y<0
O

2. [IpuBecTH k mpocreliemMy BUy ypaBHEHHE:

3ul,0, O 5ul,0, 0 2ubyOy 0 3udx O ul, 0 0.
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3. Kontponsnas Ne3 (Pemenne 3agaun Komm nisi ypaBHEHHI THIEPOOIAYECKOTO
tuna. Pemenune 3anaun Komm 1 3a1ay Ha nonynpsMoil i BOJHOBOTO ypaBHeHUs). EB1okuMoOB
A.A., ITaBnoBa A.B., Py6rioB C.E. YpaBHeHHsI MaTeMaTUYECKON (DU3HKHU.

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

[TpumepHbIe 3a7a4r KOHTPOIBHON padoThl Ne 3

Bapuant 1 Haiitu pemenue
3agauyun Komm:

A)Ux OUux 012Uy =0, x<O,y>0;u|y=0=¢€",uy l-o=0.

6) u «0 EluxxEIEIEIxsint,Elmo,xEIEl;u‘tuol:l3e”‘x,uIIItIZItuoD_x_llil_ 1

Pemmts HavaasHO -T'paHUYHBIC 3a1a4u:

a)unD O9u.0,x00,t00,ulx,0d Ox, uodx,00 Oox, ulo, tODOt:.

6) 4ud. O ud,0.06xt, x 00, t O 0, ulx,000cosx, ud0Ox,0000, ud, Oo,t0sint

Bapuant 2

Haiittu pemenne 3anaun Komm

a)u O04u +3u =0, <O, y>0;u|l =0,u| =sinx
XX Xy yy y=0 yy:OUDDQUDDDXZDtZ,tDO,XDD;UDX
2sinx, u 000 cos 2 x. R |

6) tt XX ‘t|:|0 ttno

Pemmts HavaJIbHO-TPAHHUYHBIC 3a/laUu:

a) U0 0 udyOy, x 0 0,t 00, ul xo00 =sinx, u' 0 x00 =1,u Oo,t O = cost

t X

oyud009%uO0eed xO0,t00,ulx00010x uoOx,00010cosx, ulo,t0d O
cos t

tt XX t

Bapuant 3

Haiitu pemenne 3anaun Komm
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a) U'x +Uw 02Uy =0, xl< o, y>0; U] y=0= COSX, U y |- o= 10 sinx.

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

Pemmte HavYaJIbHO-I'PAaHWYHBIC 3aJa4u:

ayuOoooud,xpo,too, ulxod ox, unOx,00 O03x, uoOo,tOd O 9t

tt XX t X

6)25u . 0 0u000ex,0x00,t00,uldx,00 Ox,ud.Ox,00 Osinx, uo,td O
sint

4. KontposibHass Ne 4 (Meron ®ypbe pelieHHs] CMEIIAHHBIX 3a1ad s ypaBHEHUU
rUNepOO0IMYECKOro U MapadoIuIECKOro TUIIOB).

EBnoxumoB A.A., IlaBnoBa A.B., Pyb6umoB C.E. VYpaBuenus wmartematnyeckoil Qusuku.
Meronunueckue ykazanus. NeNe 14,16 ctp. 33, 19,21-23,26-29 ctp.34.

[TpumMepHbIe 3a1au KOHTPOJIBHOIN paboThl Ned

Bapmuant 1
Pemmmth cMemmanHblie 3aa4n;

a) Uur036Ux,t00,00x01,u(,t)00,ul1,t000,ulx,0005sin0Ox0,u:(x,0)00.

6)urOu Oxxu OxtO20t0t0000x00,u(0,t)0t2,u,00,t00t2, ulx00 Ocos2 x.

Bapuanr 2
Pemmth cMmerianHble 3a1a41:

a)Ug 0 16ux,t00,00x01 ux@,t)oo,ulst00O0,

uOxoOo®%s £X,Ut(X,O)DCOSD_X.
2 2

6) uDuOut0000x0O1,u(,t)00,ull,tO000,ulxo001.
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Bapuant 3
Peimmth cMemmanHblie 3a4a4n:;

a) Ut04ux0t,t00,00x01,ux(©0,t)00,ux0r, t00t,ulx,0000,u(x,0)00.

6) u09ux02u,t00,00x0O1,u(,t)00,ull,tO000,ulx,0001.

5. Kontponbhas Ne 5 (Meron @ypre penieHus KpaeBbIxX 3a1ad Uil ypaBHeHUi Jlamiaca u
ITyaccona). EBnokumoB A.A., [TaBioBa A.B., PyonoB C.E. YpaBHeHUsT MaTeMaTHYECKON (PU3UKH.

Meronnueckue ykazanusa. NeNe 29-31 crp. 34.

[TpumepHbIe 3a1a4n KOHTPOJIBHOH padboThl N5

Bapmuant 1
1. Haiitu dynxuuio, rapmonuueckyio B kpyre X2 0 y2 01, y1oBIeTBOPSIONIYIO IPAHUIHOMY

YCJIOBHUIO u|22D xx0y*04

xO0 y 01

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

ulx OuOyO00 O04xy, Uleoyo 0y, UlkoyeosOO.

Bapuanr 2

1. Haiitu pyskumio, rapmonndeckyio B kosbire 1 0 X2 0 y2 0 4, yI0BIeTBOPSIOIIYIO TPAHHIHBIM

u
yCIIOBUSIM 0) =
on

|:|Oa U|X2Dyzl:l4 | yljg

® gyl
2. Haijiti hyHKIHMIO, yIOBICTBOPSIONIYIO B KPYTe X2 ] y? 04 ypasuenuto Iyaccona
u[x[luw a I:IX’ u|Xsz2D4 O y '

Bapuant 3

1. Haiiti yrximio, rapmonmdeckyio B kpyre X° 0 y2 01, yoBIeTBOPSIONIYIO TPaHHIHOMY
Ou

go

YCIIOBUIO
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Dn X2 Oy2 01

2. Haiitu pyuximio, ynosnersopsiomntyio B konbue 1 0 X2 0 y? 0 4 ypasuenuio Ilyaccoua

Ou
ud O uO0 O 1 v rpaHUYHBIM YCITOBUSM U oo, Ox.
XX yy x2 0 y2 01 0N x.oy. oa

IIpumepHbIe pOPMYITHMPOBKH MHAMBHUAYAJIbHBIX 3a1aHUMI

1. Bocnonb3oBaTeesl cpencTBaMM MAaTEMAaTHUECKUX MAKETOB JJIs1 pEUICeHWs 3aJadd U
BU3yaJIN3aL[UU PE3yJIbTATOB.

Ha kpyriayio MeMOpaHy, 3aKperieHHYI0 MO Kparo, NEeHCTBYET BHEIIHSS TapMOHHYECKas

cuma q U x, t 0 O O sin Ot , HenpepsiBHO pacmpeneneHHas MO Beeil MUIOMAAN MEMOpPAHBL

[TpoBepuTh, YTO BBIHYXIEHHbIE KOJIcOaHUsI MeMOpaHbl BbIpaXkatoTcst paBeHCTBOM (R — panuyc
MeMOpaHbI)

O 000 OO0

_MJQDDAU_EID 1DEI
Osin0Ot.u O ,00 [n]

0 0000

O0oooo vROO

aoJd
o o 0O 00

2. Bocnonb3oBaTbcsl CpencTBAMM MaTeMAaTHYECKMX MAKETOB I PEIIeHMs 3aJaud U
BU3yaJIM3aLUHU PE3yJIbTaTOB

[ummuap pamuyca R Harper 1o TeMrepaTypbl 1o M OXJIQKIA€TCsA C ITOBEPXHOCTH TaAKHM

obpa3zom, 4To ee Temmeparypa, HaumHas c momenta U [ O, nmopnepsxusaercs mocrosunol u
paBHOW HyJr0. HaliTu 3aKOH pacnpenesieHHsi TEMIIEPATypbl, CUMTasi, YTO pPACHpEneIICHUE
TeMIepaTypbl BO BCEX MTONEPEUHBIX CEUEHUIX OJMHAKOBO.

3a4eTHO-IK3aMEeHAIMOHHbIC MAaTePHAJIbI 1JIA IPOMEKYTOYHOM aTTecTaluu

OcHOBHbIE TpeOOBaHMS K Pe3yJIbTaTaM OCBOCHHS JIU CIIUTUIMHBI TTPEACTABICHBI B TAOIUIE
B BHUJE NPHU3HAKOB C(HOPMHUPOBAHHOCTH KOMMeETeHIMH. TpeOGoBanus ¢GOpMyIUpYIOTCS B
COOTBETCTBHHM €O CTPYKTypol, npunsatoi B ®I'OC BO: 3HaTh, yMeTh, BIaJETh.

IIpuMepbl 3a4eTHBIX 3a1aHUH
Bapuant 1

1. TlocraBuTbH KpaeByIo 3aauy:
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Yupyruii crepxens nepementoro ceuenus S Ux O, xorust koroporo ynpyro sakpennenst

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

KOJ'Ie6aHI/I$I, BbI3BAHHBIC HEKOTOPHIM HAaYaJIbHBIM BO3MYUICHUEM. IImoTHOCTH MacChH paBHa O DX

, MOZlyJIb ynpyroctu — E Ox O.
2. IlpuBecTr K KAHOHMYECKOMY By YPaBHEHUS:
Ou D4
a) — X O0Ox Oy.= 0 ,
x<0; O

0) uOx0Ox O 4uOx0Oy O 4uOyOy O 3uOx O 6uly O 0.

Bapuant 2
1. TlocraBuTh KpaeByio 3a7auy:
bokosast moBepxuocts crepxkas 0 O x O | remnousonuposana. HauanbHas Temmneparypa
CTEp)KHs HYyJIeBas, OAMH KOHEl MOJJAEpKMBAETC IpU HYJIEBOM TeMmIlepaType, a Apyrou
TEIJION30MpoBaH U ¢ momeHTa t 0 0 neiicTByer pacnpeneneHHblil BHYyTPEHHHUI HCTOYHUK TEIIa
MorHocTH q(X).
2. IlpuBecTn K KAHOHUYECKOMY BUJY YPABHCHUS:

0%u D20y
a)— x:00x0O2=0,x>0;
0) Uxc + 2Ux + Sy + 1 U x + 2uy = 0.
Bapuant 3
1. TlocraButh KpaeBylo 3ajauy:
bokoBass IMOBEPXHOCTb CTEP)KHS TEIJION30JIMPOBaHa, a Ha KOHILIaX
IIPOMCXOUT KOHBEKTHBHBIN TEIJIOOOMEH CO CpefaMH, TeMIepaTypa KOTOphIX u1 U u2. HauanpHas

TeMIlepaTypa CTEp KHS HyJeBast

2. TlpuBecTH K KAHOHMYECKOMY BH/Y yPABHEHHMS:
02y O

a)Xz______x,02xy O0x20uy O0y,00 y? u, O0.

0
0) 3ulOxOx O 5u0x0y O 2u0yOy O 3uOx O udy O 0.

IIpumepHbIii NepeyeHb BONPOCOB, BBIHOCHMbIX HA IK3aMeH

1. Tlonstue nuddepeHnnanbHOr0 ypaBHEHHs C YaCTHBIMU MPOM3BOAHBIMU. IlocTtaHoBKa
3aJa4 MaTeMaTHu4yecKoi GU3uKU. TUIbI KpaeBbIX yCIOBHIA.
2. KoppekTHOCTb MOCTaHOBKH 3aj7jad MatemaTuyeckoit ¢pusuku. [Ipumep Anamapa.
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10.

11.
12.

13.
14.

15.

16.

17.
18.

19.

20.
21.
22.

23.
24.
25.

26.

27.

28.
29.

BriBon ypaBHeHus KonebaHMs CTpyHbI. IIpuMepsl Apyrux ypaBHEHMH MaTeMaTH4eCKOH
busuKy.

BbIBOZ ypaBHEHHS TEIJIOIPOBOAHOCTH.

BbiBoa ypaBHEHUH T'HPOIMHAMUKH U aKYCTHKHU.

Knaccudukanus muHelHbIX 1udpepeHnanbHbIX ypaBHEHUH BTOPOro MOPsIIKA B YACTHBIX
MPOM3BOAHBIX (OOIIHI ciryyait).

Knaccudukanus nuHelHbIX 1udepeHnaibHbIX ypaBHEHUH BTOPOro MOPsIKa € ABYMS
HE3aBUCUMBIMU  II€PEMEHHBIMH.  XapakTepucTudeckass IOBEPXHOCTb. IIpumepsl
XapaKTEPUCTHK.

[TpuBenenue Kk KaHOHUYECKOMY BUAY AU]PepeHInanbHbIX YpaBHEHUI BTOPOTO MOpsIKa
C JIBYMs HE3aBUCHUMBIMHU MEPEMEHHBIMH (TUNEPOOIMYECKOro THIA, MapaboIMdecKoro
TUIA, JUIMNTHYECKOro THNa). JIeMMa 0 XapaKTepuCTHKaX

Pemenue 3anaun Komm 111 0THOM EpHOr 0 BOJIHOBOIO ypaBHeHus. Popmyina

I’ Anambepa

CymecTBoBaHMe, €IMHCTBEHHOCTb M YCTOMUMBOCTH peuieHus 3agaun Komm a4
OJJTHOMEPHOI'0 BOJIHOBOTO YpaBHeHUs. O00011EHHOE pellIeHHeE.

Pemenne kpaeBpIX 3a1a4 AJ1 OHOMEPHOI O BOJHOBOI'O YPAaBHEHUS HA MOy IPSIMOM.
Pemenne 3anaun Komm 171t 1ByXMEpHOr0 U TPEXMEPHOI'O BOJIHOBBIX YPaBHEHHH.
®opmyna [lyaccona. duznueckuii CMbICI pEIICHUS.

Pemenue 3anaun Komm 1711 HEOQHOPOJHOTO BOJIHOBOI'O YPABHEHUS.

EAvHCTBEHHOCTh M yCTOMYMBOCTBH pElICHHs 3aauv Komwu ais BOJHOBOIO ypaBHEHUS
(TpexMepHBbI cityydaii).

Meton @ypbe pelieHus: CMEIIaHHbIX 3a]a4 /Ul BOJHOBOTO YpaBHEHUS (1151 OTHOPOIAHBIX
Y HEOJTHOPOAHBIX YPAaBHEHUH U T'PaHUYHBIX yCJIOBHUI). ENMHCTBEHHOCTD perieHus.
[Tpumeps! pelreHusi cMEIIaHHBIX 3a7ad (3a7ada O KoJeOaHWSIX OrPaHUYeHHOM CTPYHHBI,
3aa4a 0 KoJaeOaHugX Kpyriioil MeMOpaHbl

®ynkiuu beccens. CpoiictBa ¢ynkiuit beccens.

CMmenianHble 3aja4d JJid ypaBHEHUS TEIJIONPOBOAHOCTH. IlpuHIMI Makcumyma.
KoppeKkTHOCTh MOCTaHOBKM CMEIIAHHBIX 3a]a4 JIJIsl YPAaBHEHHSI TEIIONPOBOIHOCTH.
[Ipumenenne ™erona @Dypbe K pelIEHHI0O CMEIIAHHBIX 3a1ad Ui ypaBHEHHUS
TEJIONPOBOIHOCTH (OHOPOIHOT'O U HEOJITHOPOJHOI'O).

Pemenue 3agaun Kommm 114 ypaBHeHUs TerjionpoBogHocTd. Meroa ¢ynkiuii I'puna.
Pemenue 3aauu 0 pacipoCTpaHEHUH TEIIA B TPEXMEPHOM IIPOCTPAHCTBE.

OcCHOBHBIE THIIBI KpPaeBBIX 3ajad JUIA YPABHEHUM JJUIMNTHYECKOro tuma. ITpuHiun
MaKcUMyMa Juis rapMoHudecKux GyHkuuii. @opmyisl ['puna.

EavHCTBEHHOCTB peleHust KpaeBbIX 3aad Ul YPaBHEHUM SJIIIMITHYECKOrO THIIA.
®ynkuuu ['puna BHyTpeHHMX 3a1a4 upuxie u Helimana.

[Ipumenenue Merona QyHkuuii I'pyHa K pemIeHHIO KpaeBbIX 3aj4ay JUIsl ypaBHEHUU
UIMITUYECKOr0 TUIA (pelIeHre BHYTpEeHHEH 3a1aun Jupuxiie 1 mapa)

HepasenctBo 'apnaka. CBoiicTBa rapMoHndeckux GyHKUUN (PyHKIMH, TapMOHUYECKUE
BO BCEM IIPOCTPAHCTBE, TEOPEMBI O MTOCIEI0BATEIBLHOCTSIX TAPMOHMYECKUX (DYHKIIUH).
OObeMHBII ¥ TOBEPXHOCTHBIE TOTEHIIMAJIBI U UX CBOMCTBA.

Pemenue 3anau J{upuxie n HeliMana ¢ MOMOIIBIO MOTEHIIMAIIOB.

IIpumenenue metona @ypre K peIIEHUIO KPAEBBIX 3a]1a4 JUIsl YPABHEHUN JUTUIITUYECKOT O
Tuna (peleHne BHyTpeHHe! 3anaun Jupuxine ana ypasHeHus Jlamnaca B kpyre)
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30.

31.

32.

HuTerpanmsHoe npeodpazoBanne Dypbe (onpezeneHne, CBONCTBA, TPUMED MPUMCHCHHS
npeobpazoBanusi Oypbe K penIeHuo 3a1a4 MaTeMaTHIeCKon (PU3HKH).

Wuterpansubie mpeoOpa3oBaHus Ha MOIynpsiMoi (mpeobpa3oBanue Jlarumaca, sin, cos-
npeobpazoBanus Dypbe, npeodpazoBaHue XaHKEIs).

Bapuanus ¢Qynknuonana. DxctpemMyM (QyHKOMOHana. BapuanuoHHble 3aadd B
MaTeMaTU4YeCKON (U3HKE.

IIpumepsbl 3K3aMEeHALMOHHBIX 3a/1a4

Haiitn ¢yHkmuro U(X,t), ONUCHIBAIOIIYIO MPOIECC MAalbIX MOMEPEYHBIX KolieOaHHui
onnopoxnoit ctpynsl  (0,l), 3akperuieHHoit Ha KoHIax. HadanbHble CMelIeHHS

v o 20 .70
OIUCHIBAIOTCS QYHKIMEN 3sin 2 0 5sin X . HauanpHas ckopocTh paBHa Hymo. (Cuiy

HaTSAXKCHUA U IJIOTHOCTb CTPYHBI CHUTATh PABHBIMHA GI[I/IHI/IL[C)

Crpyna c¢ 3akpersienHbiMu koHiamu (0,0) konebmercs mom aelicTBHEM  CHUIBI,
pacnpezenenHoi ¢ miotHocteio f(X,t)=sint. Haiitu otkmonenus U(X,t) cTpyHsl, ecinu B
HAYaJbHBI MOMEHT OTKJIOHEHHS TOYCK CTPYHBI paBHBI HYJIO, a HadalbHbIC CKOPOCTH
ormmceBatorest Gyaknuern O(X)=x. (Cuity HATSDKCHUSI W IUIOTHOCTH CTPYHBI CUHMTATh
PaBHBIMU €IMHUIIE).

K omuoponnomy crepxkuio (k=9, 0=1) enuHu4HOi ANMHBI TPUIOKEHA CHIIA,
pacrpenenennas ¢ IaotHocTeio f(X,t)=xe", neiictByromas ¢ momenrta t=0. Haiitu
OTKJIOHEHHsI cTepkHs U(X,t), mpearmonaras, 4T0 HaYalbHBIC CKOPOCTH TOYEK CTEPIKHS
PaBHBI HYJIIO, & HaYaJbHbIC OTKJIOHECHUS onuchiBatoTcs Gynkimen (x)=X. JleBbiit KOHeI
CTEpXHS JKECTKO 3aKperieH, mpaBblii — cBoOomeH. Ilnomans momepedyHoro cedeHus
CUMTATh PaBHOM 1.

Crepxxkens (0,]) coBepmaer Majble MNPOAOIbHBIE KOJNEOAHUSA TOA  JCHCTBHEM
rapMOHUYECKOW CHJIBI, pacrpeeneHHon ¢ motHoctblo f(X,t)=sint. Haiitu oTkioHeHus
crepxust (k=4, 0=1) u(x,t), npenmnonarasi HauyaJIbHbIC YCIOBUS HYJIEBbIMH. OTKIOHECHHS
JIEBOr0 KOHIA cTepkHs onuchiBatoTcst (ynkuumer f(X,t)=t, mpaBblii KOHel CTepXkHS
cBoOozeH. [lnomans nomnepeyHoro cedeHus: CUuTaTh paBHOM 1.

Haiiti QyHKUMIO, TaDMOHUYECKYIO B KPyre, paauyca 4, IPUHUMAOIILYI0 Ha €r0 MPaHHMIIE
3Hagenus U(X,y)=x2.

Haiitn 3ak0H BBIpaBHHBaHUS HadaJbHOW TeMIeparypsl U Oxoldoos OJHOPOAHOM
crepxkHe mocTossHHoro cedenns (0 09, k0 36,c 04,S 0 1), nessiit kouer, kotoporo X O
0 mojepKuBaeTCs Ipy HYJIEBOH TeMIepaType, TeMIeparypa rnpasoro konma X 0 3 paBna

6t, B cTepkHE HMeEeTCsl paclpeneleHHbli HCTOYHUK C IOCTOSHHOW MOIIHOCTBIO

2x 010 4 sin Oox0O .

HaiiTi ycTaHOBUBIIMICS TeMIEpaTypHbI peXUM B TMPSIMOYTOJIbHOM miacTuHe (
001,k04,cO4) 6e3 Buyrpenaux uctounukos tera, 0 0 x 020,00y 00, eciu Ha
OOKOBBIX I'paHUIIAX U BEPXHEM OCHOBAHMHM MOJIEp)KUBAETCs HyJeBas TeMIepaTypa, a Ha

HUKHEE OCHOBAHME TTOAAETCS TEII0BOM MOTOK X O 5sinX .
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10.

ao

Haiitu pacnpesenenue noreHiyana B kaapatHoi miactude 0 0 x, y O _ , €CclIv

OOKOBBIE
2

CTOpPOHBI €€ 3a3C€MJICHbI, 4@ Ha HHXHCM MU BCPXHCM OCHOBAHHHM HAIPAKCHHOCTb

3IIEKTPOCTATHYECKOro TTois paBHa cootercraenno 0 u 5sin 2x O O sin Oax O .

Konen nonydeckoneuHoro ogaopoanoro crepxust O 0 2, E 0 8 coBepiaer B mpomoibHOM
HanpaBJIeHUN TapMOHWYeckoe kosiebanume Buma 6sin 3t O1. Haiitm cMmemeHue ToYek
CTEpXKHS B IFOOOH MOMEHT BPEMEHH, €CJIM HaYaJIbHbIC CMEIICHHS OMTUCBIBAOTCS (DYHKIM i

2% 01, a nauansHEIE CKOPOCTH HYITIEBBIE.

HaiiTn pacripeenenne MOTeHIMANA B KpyriIoi miactuae X2 [ y2 O 4 |, eciu BHyTpH Hee

HaxXoAATCsA 3apsabl C IIIOTHOCTHIO a X,y O X2 O y2 , 4 IOTEHIIMaJI HAa TPaHUIE PaBEH
42,

HOKZBaTe.JII/I, KPUTECPHH U HIKAJIAa OUCHKHU C(l)OpMHpOBaHHbIX KOMIIEeTeH Uil

HAaVMEHOBAHUE MTOPOTOBBIN ‘ 0a30BbIit ‘ MIPOJBUHYTHIN
KOMIIETEHIIUU Onenka

CooTBeTcTBHE YPOBHEN OCBOEHHS KOMIIETEHLIUMH IIJIAHUPYEMBIM PE3yJIbTaTaM
Kon u 00y4eHHsI M KPUTEPHSIM MX OLIEHUBAHUS

Y 10BJIETBOPUTEIHHO ‘ Xopoto ‘ OTnnyHO

OIIK1 Cnoco6en npuMeHsTh GyHIaMeHTAIbHbIE 3HAHUS, MOJYYeHHbIE B 06JaCTH MATEMATHIECKUX U

(nJM) ecTecCTBEHHbIX HAYK, U MCII0JIb30BaTh UX B NPO¢ ecCHOHAIbHOM AeATeILHOCTH
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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 o0yacTu
THYECKHX U

Marema-
(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, KaTerOpHH,
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-
HecKoW (pHU3UKH U CBSI3U
MEXIy HUMH;

Ymemw: BoIOpaTh UM WuC-
MOJb30BaTh MaTeMaThuyec-
KHE METOJBI U KOMITBIOTEP-
HBIE TEXHOJIOTHH JUIA perie-
HUSL CTaHIApTHBIX 3a1ad
MaTeMaTH4ecKOl  (DU3UKH,
000CHOBaTh  IOJyYEHHBIE
pe3yabTaTHI.
Brademwv: wmeromamm pe-
IIEHHsI CTaHIAPTHBIX 3aa4
MaTeMaTH4ecKol (QHU3HUKH,
B TOM YHCJIC TTOBBIILICHHON

CJIOKHOCTH, aHAJIM3a ypaB-

HEHUA  MaTeMaTH4YECKOU
¢busnky.

Obyuarowuiics
nokazvléaem NOCTaTOYHBINA
yYpPOBEHb
npodeccCHOHANBHBIX — 3HA-

HHI, HO JIOMyCKAae€T HEKO-
TOPBIC HECTOYHOCTU U IIOT-
pemHocTd. OTBET MOCTPO-
€H JO0CTaTOYHO JIOTHYHO,
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 ypaBHEHUI
MaTeMaTH4eCKOn

(UBHKH ¥ CBS3U MEXKTY

HUMU;
Ymems: BBIOPATh u
UCII0JIb30BaTh

MAaTEMAaTU4YCCKUEC MCTOOBI 1
KOMIIBIOTCPHBIC
TEXHOJIOTUN OJId PECHICHUA

3a7a4 MaTeMaTHYECKOM
¢u3MKkM, B TOM YHUCIE
HECTaH/IapTHBIX "u

IIOBBILICHHON CIIOKHOCTH,
000CHOBATH u
HHTEPIPETHPOBATH
MOJTyYCHHBIC 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 3HAHWI TI0
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

CooTBeTcTBIE YPOBHEN OCBOECHHS KOMIIETCHIIMH IJIAHUPYEMbIM pe3yJbTaTaM

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

OIIK3 Cnoco6en np

HMEHATh U MOAH(UIMPOBATL MaTeMaTHYeCKHe MO/ JJIsl pellleHus 3a1a4 B 00J1acTH
npodgeccuoHATLHOMN AesITeILHOCTH

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
JIeSITETIbHOCTH
MOTIK-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
OTeuecTBEHHBIN

(40.001
3H.2)
"
MEXIyHapOIHBII OIBIT
B COOTBETCTBYIOULIECH
obmacTu
UCCIIEI0BaHUI, METO/IbI
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;
METOTBI

pEelIeHUsT  JIU-

HEWHBIX YPaBHEHUU B
YaCTHBIX  IPOM3BOIHBIX;
Ymems: popmynupoBats u
pE3yIbTaThI peeHus
3a/1ad; HCIIOJIb30BaTh
DJIEKTPOHHBIC
TEMaTUYECKHUE PECYPCHI 10
M3y4aeMOU TUCUUIIIIMHE
\Bradems: HaBBIKAMHU
MCIIOJIb30BaHUS

IIPUKJIATHBIX

[IAKETOB
porpamMm
UL PEILCHUs 33714
MaTeMaTHYeCKON (PU3UKH

Obyuarowuiics
noKasvieaem
JIOCTATOYHBIN YPOBEHb
3HaHUU y9e0HOTO u
JEKIIMOHHOTO MaTepHana,
HE MOJTHOM ~ 00BEME
BJIaZICET  MPAKTUYCCKUMHU

HE

B

HaBBbIKAMH
B orBete BCeraa
MIPUCYTCTBYET JIOTHKA,
apryMeHThl MPHUBJIEKAIOTCS
HEJIOCTaTOYHO BECKHE.
3Haer Ha3HAYCHUC
MIPUKJIAHBIX TIAKETOB, HE
UCIIOJIB3YET UX.

HC

METOAbI

3uams: cnenuduky 3amad
pelaemMbIx ¢

B

TTOMOIIIBIO|
'ypaBHEHHUIA YaCTHBIX|
MPOU3BOAHBIX;

METOJIBI

pellieHuss  Jid-

HEWHBIX ypaBHECHUM B
[4aCTHBIX ITPOU3BOIHBIX;

Ymems: popmymupoBats u

pPe3yJIbTaThI pelIeHus
Bajad; MCIIOJb30BaTh

JNIEKTPOHHbIE TeMaTH
HECKHE  pecypchl Ui
yTIyOleHns 3HaHUN 110
M3y4aeMOoi JUCLUIUIHE
Brnademb: HaBBIKAMH
UCIIOJIb30BAaHHUSI  TTAKETOB
[IPUKIIATHBIX porpamMm

MJIsl peIIeHUsl 3ajad
MaTeMaTHYeCKON (U3UKH

Obyyarowuiics
noxasvléaem JOCTATOYHBINA
YpPOBEHB
MpOoQeCCHOHAIBHBIX
HUI1, HO JOITYCKAaeT HEKO-

- TOPbIC HECTOYHOCTH]

3Ha-

u 1nor

pemHocT. OTBET MOCTPO-
CH JOCTaTOYHO JIOTMYHO,
IPaMOTHO  MCIOJB3YIOTCS
(pr3uUEeCcKie TEPMUHBI, HO B
OTBeTe HPUCYTCTBYIOT
HE3HAYUTEJbHBIE OIIMOKH.
Bormpocsl, 3aJaBaeMble
MpernoaaBaTesieM, He BHI-
BBIBAIOT CYLIECTBEHHBIX
BaTpyIHEHUN

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
MPUKIIATHBIX porpaMmm
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 BIIaJICHUE
WHCTpYMEHTapueM

BOIIpOCaMm,

MIPOrpaMMBl,

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

JAWUCIUIIIIMHEL,

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 ¥ KPUTEPUSIM HX OLCHUBAHHSI
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

npemona-
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/025 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) Lemn u
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
KaTeropuu,
MIPUHLATIBI TEOPEMBI
COOTBETCTBYIOLIUX
paszneoB YpaBHEHU ]
MAaTEMAaTUYECKON

n

(buzuky;

Ymems: HUCHOJIB30BaTh|

KOMITbFOTCPHBIC

CTaHIAPTHBIX 3aay
MaTeMAaTHUECKON (DH3UKHL.

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

MaTeMaTH4eCcKon (PU3HKH.

HAOJII0 IEHMIH,

Obyuarowutics
nokasvleaem HE
JIOCTaTOYHBIN YPOBEHb

MAaTCMAaTHYCCKHUEC MCTOAbBI H

3nameb: OCHOBHBIE TIOHSI-

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

Ymemyw: BoIOpath u wucC-

MOJIb30BaTb MarcMaTH4dCC-

TCXHOJIOTHHU AT PCHICHUSAKHE METOAbl U KOMITBIOTEP-

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,
ITPUHIMAIIBI u TCOPEMBI
COOTBETCTBYIOLINX
paszuesoB YpaBHEHHU
MaTeMaTHYeCKON

(DUBKKH U CBS3U MEXKIY
HUMUY;
Ymemy: BBIOPAThH u
HCIIOJIb30BaTh
MaTeMaTHYECKUE METOBI U
KOMIIBIOTEPHbIE
TEXHOJIOTHUH JISl PELICHUS]
3aaa4 MaTEeMaTU4YECKOM
¢u3MKM, B TOM YHUCIE
HECTaHJIapPTHBIX u
TMOBBIIICHHON CJIOKHOCTH,
000CHOBATh n
HWHTEPIPETUPOBATH

IMOJIYYCHHEBIC PE3YJIbTAThI.
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0000weHns " 3HaHUI y4eOHOTO H|HEHUH  MaTeMaTHYEeCKOU | Biademy: METOJaMH
o6paboTku JIEKIIMOHHOTO MaTeprana, | QU3nKH. 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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€CTECTBCHHBIX  HayKax

Braoems : UTIK-2.8
(06.001 D/03.06 Tn.2)
[IpoexTupoBanue
CTPYKTYp AaHHBIX IIPH
[pazpaboTke
MPOBEICHUU

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
MaTeMaTHYEeCKHX MOJie-
ne

B €CTCCTBCHHBIX

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 MaTeMa-
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 YPaBHCHUU
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  BOIPOCHI
IMOJIeNei g/ 3aTPYAHACTCA C OTBCTAMH,

MOKa3bIBaCT HEJIOCTATOYHO
rTyOOKHE 3HAHMS.

Obyuarowuiics
noKasviéaem JOCTaTOYHbIN
YPOBEHb
pod)eCCUOHABHBIX — 3HA-

HU, HO JIOIIyCKA€T HEKO-
TOpbIE HETOYHOCTU M IOTr-
pemHocTH. OTBET MOCTpO-
€H JO0CTaTOYHO JIOTHYHO,
rPaMOTHO  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,
3HAHMA, TOJNyYEHHbIE IPU
U3yYCHUHN Pa3INYHBIX|
JTUCIIATLINH. OrtBeT
MOCTPOEH JIOTHYHO,
Marepual  H3/la-  Traercs
YETKO, SICHO, apry-
MEHTUPOBaHO, TPaMOTHO
WCTONB3YIOTCS  TEPMUHEI

MaTeMaTH4ecKod (DU3UKH.
JleMoHCTpUpyeTCs TOYHOE

WCIONb30BAHUE  HAYYHOU
TCPMHUHOJIOTA
CHUCTEeMaTUYECKU
IPaMOTHOE U JIOTUYECKH

IIpaBUJIBHOC N3JI0KCHUC
OTBECTA Ha BOITPOCHI

4.2 MeToanyecKue MaTepuajbl, ONpeaesone NpoueIypbl OeHNBAHUS 3HAHMI,

YMEHHIA,

HAaBBbIKOB

U (win)

(popMupoBanusi KoMINeTeHIH

OInbITAa

JNeATeJIbHOCTH,

XapaKTepu3yomux

ITanbl

MeToanueckue PEKOMEHAAUH K CJa4Ye IK3aMECHA

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

CTYACHTA IIPpHU U3YYCHUU TUCHHUITJIMHBI UJIM €€ YaCTU U UMCCT L CJIbIO ITPOBCPKY U OLUCHKY 3HaAHUM
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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 JOBOAMTCS 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 Y OAHOTO JIEKTOpa MM MpU OONBIION YUCICHHOCTH TPYMIHBI C
pasperieHus 3apeayronero kadeapoii 1omyckaeTcs NpUBJIeYEHUE B TIOMOIL OCHOBHOMY JIEKTOPY
MIPENoJaBaTessl, MPOBOAUBIIEIO MPAKTUUECKHUE 3aHATUSA B IPYIIIAX.

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 paboueil mporpaMMol MO HM3y4yaeMOW U CLUILIMHE.
CryneHTaMm Ha 9K3aMEHE IPEeJOCTaBIIIETCS MPAaBO BBIOPATh OJIMH U3 OUIeTOB. BpeMs moarotoBku
K oTBeTy cocraBisier 60 MuHyT. [lo MCTEUEeHMH yCTaHOBJIEHHOTO BPEMEHU CTYIEHT JOJDKEH
OTBETUTH Ha BOIPOCHI IK3aMEHALIMOHHOr 0 OUJIeTa U MPEeJOCTaBUTh pellleHue 3a1au. Pe3ynbraTsl
9K3aMEHa  OLICHMBAIOTCS IO  ueThlpexOajbHOM  cucrteMe  (KOTJIIMYHO»,  «XOPOIIOY,
«yIOBJIETBOPHUTEIILHOY, «HEYNOBICTBOPUTEILHO») U 3aHOCATCS B DK3aMEHALIMOHHYIO BEAOMOCTb
U 3a4ETHYIO KHMXKKY. B 3a4eTHYI0O KHUXKKY 3aHOCITCS TOJBKO IIOJIO)KMTEIIBHBIE OLICHKHU.
MeToauyeckne peKOMEeHAAIUH, ONPeie/sIoIMe MPouelypbl OCHHBAHUS HA IK3aMEHe:

OneHka «omauuHo:

— CHUCTEMaTU3UPOBaHHbIE, ITyOOKHE U MOJIHbIE 3HAHUS 110 BCEM pasfiesiaM JIMCUUILUIMHBI, a
TaKXKe 110 OCHOBHBIM BOIIPOCaM, BBIXOSIIMM 3a Ipeiesibl yueOHO! TPOrpaMMbl;

— TOYHOE WCIIOJBb30BAHUE HAYYHOM TEPMUHOJIOTMU CHUCTEMAaTHYECKM I'PAaMOTHOE U
JIOTUYECKH MPaBUIIbHOE U3JI0’KEHNE OTBETA Ha BOIIPOCHI,

— 0Oe3ympedyHoe  BJaJ€HHE  HHCTPYMEHTapueM y4yeOHOM AHMCLUUILIMHBI, YMEHHE €ro
3 (EeKTUBHO NCIOIB30BATH B IOCTAHOBKE M PEIICHUH HAYYHBIX M MPAKTHUECKUX 3a/1a4;

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

— IOJHOE U TIIy0OKOE YCBOGHHE OCHOBHOM W JIONOJIHUTENBHOM JIUTEPATYpBHI,
PEKOMEH/I0BaHHOM yueOHOM nporpaMMoH 1o JUCHUILIMHE;

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

—TBOpYECKas CaMOCTOSITeNIbHAs pab0Ta Ha MPAKTUYECKUX 3aHATHAX, aKTUBHOE Y4acTHE B
IPYNIIOBBIX 00CYXJIEHUSIX, BBICOKHH yPOBEHB KYJIbTYpPbl MCIIOJIHEHUS 3a/1aHUH;

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

OlL1eHKa «X0pOouLoY:

— JIOCTaTOYHO ITOJHBIC U CUCTEMATU3UPOBAHHBIC 3HAHUS 110 AU CIUTLINHE;

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

— HCMOJIb30BAHUE HAYyYHOW TEPMUHOJIOTHH, JIMHTBUCTUYECKU U JIOTUYECKU TMPABUILHOE
M3JI0)KEHHUE OTBETA HA BOMPOCHI, YMEHHE JIeJIaTh 000CHOBAHHBIE BHIBOIHI;

— BIJIaJIeHUE UHCTPYMEHTApUEM MO JIUCIHUIUIMHE, YMEHHE €ro UCIOIb30BaTh B MOCTAHOBKE
Y PEIICHUU HAYYHBIX U MPOo(hEeCCHOHATBHBIX 33/1a4;
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— YCBOEHHE OCHOBHOM JIUTEpAaTyphl, PEKOMEHIOBAHHOW Yy4YE€OHOH MPOrpaMMoON IO
JUCLUIUIMHE;

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

— CpeaHHWil ypoBeHb C(OPMHUPOBAHHOCTH 3asBICHHBIX B pabodeill mporpamMme
KOMITETEHIIUM.
OrneHka «y0061emeopumensHo»:

— JIOCTaTOYHBIH MUHUMAJbHBIH 00bEM 3HAHUN 110 AU CLUILINHE

— YCBOEHHUE OCHOBHOM JINTEPATYpPbl, PEKOMEHIOBAHHON y4eOHOM TpOrpaMMoii;

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

— HCHOJIb30BAHUE HAYYHOW TEPMHUHOJIOTMH, CTUIMCTUYECKOE U JIOTHUYECKOE M3JIOKEHUE
OTBETa Ha BOIPOCHI, yMEHHE JeJ1aTh BHIBObI 0€3 CYIIEeCTBEHHBIX OUIMOOK;

— BJIQJICHUE HMHCTPYMEHTapHeM Y4eOHOW IUCHUIUIMHBI, YMEHUE €ro HCIOJib30BaTh B
pELIEHNH TUIIOBBIX 3a/ad4,

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

— paboTa moA PYKOBOACTBOM IMpENOAABATENs] HAa MPAKTUYECKUX 3aHITHSX,
JIOITYCTUMBII YPOBEHb KYJIbTYpPbI HCIOJIHEHHUS 3a/1aHUH ;
— JIOCTaTOYHBI MHUHHUMAJbHBIA YpOBEHb C(HOPMUPOBAHHOCTH 3asBICHHBIX B
paboueil mporpaMMe KOMITETEHITUH.

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

— HEYMEHME UCII0JIb30BATh HAYYHYIO TEPMHUHOJIOTHIO;
— HaJuuue rpyobIxX OHIMOOK;
—  HU3KUH YpOBEHb KYJIbTYPbI UCIIOJIHEHUS 3aJaHUM ;

—HU3KHUH ypOBeHb CPOPMUPOBAHHOCTH 3asIBJIEHHBIX B paboueil mporpaMMe KOMIETEHIIUH .

OneHouHbIE CpencTBAa JUIA MHBAJIMJIOB U JIMI C OTrPAaHUYEHHBIMU BO3MOYKHOCTSIMH
3/10pOBBS BEIOUPAIOTCS C YUETOM UX MHAUBUAYAJIBHBIX IICUXO0(PU3NYECKUX 0COOEHHOCTEN .

— IIpY HEOOXOAMMOCTH MHBAJMJaM U JIMIAM C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU
310pPOBbs IPELOCTABIAETCA JONOIHUTENBHOE BpEMs IS IIOArOTOBKU OTBETA HA DK3aMEHE;

— IIpU IIPOBEIEHUH NPOLEAYPbl OLEHUBAHUS PE3YIbTATOB O0YUEHHSI MHBAJIUIOB U
JUL, ¢ OrPAaHMYEHHBIMU BO3MOXKHOCTSMM 3J0POBbS IIPEAYyCMATPUBACTCS HCIIOIb30BAHUE
TEXHUYECKUX CPEICTB, 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.

ITponienypa oneHMBaHUS pe3ybTaTOB OOyUEHHUS MHBAIMIOB M JIML C OIrpPaHUYEHHBIMU
BO3MOKHOCTSIMH 3/10pPOBbSl [0 TUCIHUIUIMHE MpeaycMaTpuBaeT MpeaocTaBieHue nHPopMaIiu 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 3JEKTPOHHOI'O JJOKYMEHTA.
Jist a1 ¢ HapyIIeHUs MU OITOPHO-ABUTaTENBHOTO anmapara:
— B TIe4YaTHOH (opme,
— B (hopMe 3IEKTPOHHOI O IOKyMEHTAa.
JlaHHBI TIepeYeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBHCHMOCTH OT KOHTHHTCHTA
00y4JaroIMXcsl.
5. Ilepevyenn yueOHOM JIuTEpPaTypPhl, MH(OPMAIMOHHBIX PECYPCOB H
TEXHOJIOr Uil

5.1 YueOnas qureparypa

1. BaiikoB, Butanuit AuBapoBuY. YpaBHEHUSI MaTeMaTHIeCKON (DU3UKY | yueOHUK M TIPAKTHKYM JIJIst By30B / B.
A. Baiixos, A. B. Kubep. - 2-e u3x., ucnp. u gon. - Mocksa : FOpaiit, 2022. - 254 c. - (Beicmiee oopazoBanue). - URL:
https://urait.ru/bcode/491617 (mata obopamenus: 08.09.2022). - Pesxum qocTyma: i aBTopu3. mojb3oBaresneil. - ISBN
978-5-534-02925-3. - TekcT : 3NeKTPOHHBIH.

2. Hepesuu, Urops Bnagumuposuy. [IpakTikyMm 1o ypaBHEeHHUAM MaTeMaTHUecKol (GU3UKH : yaeOHOe ocodue /
n. B. Hepeuy. - 2-¢ u3n., crep. - Cankr-IletepOypr :
Jlans, 2022. - 428 . - URL.: https://e.lanbook.com/book/212843 (mata

obpamenus: 31.08.2022). - Pexxum gocryna: aiist aBTopu3. monb3opareneii. - ISBN 978-5-8114-2601-0. -
TekcT : aNeKTPOHHBII.

3. Kapuesckuii, Muxann MupoHoBuY. JIeKnu mo ypaBHeHHSIM MaTeMaTH4ecKol (QU3UKH : yaeOHoe mocodue /

M. M. Kapuesckuit. - 3-e u3n., crep. - Canxkr-IletepOypr : Jlans, 2022.
- 164 c. - URL.: https://e.lanbook.com/book/195495 (mata obpamienus: 21.09.2022). -

Pexxum noctyma: aiis aBropus. nojib3oBateneid. - ISBN 978-5-8114-9481-1. - Tekcrt : 3JeKTPOHHBIMH.

4, COopHUK 3aj1a4 110 YpaBHEHUSAM MaTeMaTHUeCKOM Gu3nKH : yaeoHoe nocodue / B. C. Biagumupos, B. I1.

Muxaitnos, T. B. Muxaiinosa, M. W. llabynuH. - 4-e uzn. - Mocksa : @usmarmur, 2016. - 520 ¢. - URL:
https://e.lanbook.com/book/104995 (mata obparenus: 17.08.2022). - PesxuM 1ocTyra: 11 aBTOPHU3.
nonb3oBareneit. - ISBN 978-5-9221-1692-3. - TekcT : 3JIeKTPOHHBIIA.

5.2. Ilepuonnueckas JiuTepaTypa

1. Bectauk  Cankr-IletepOyprekoro yHuBepcuTera. Maremaruka.Mexanuka. ACTpOHOMUS -
URL.: https://dlib.eastview.com/browse/publication/71206

2. Bectnuk  Mockosckoro yamBepcutera. Cepus 01. Maremarrnka.MexaHuka. - URL:
https://dlib.eastview.com/browse/publication/9045

5.3. UuTepHeT-pecypchbl, B TOM YK CJIe COBPeMeHHbIe NMPodecCHOHATbHbIE 0a3bl JAHHBIX U
WH(OPMaANIMOHHBIE CIPABOYHBIE CHCTEMBI

DJIeKTpPOHHO-0ubMoTeuHbIe cucTembl (IBC):
3BC «IOPAMT» https://urait.ru/
3BC «YHUBEPCUTETCKASI BUBJIMOTEKA OHJIAVMH» http://www.biblioclub.ru/
9BC «BOOK.ru» https://www.book.ru
IBC «ZNANIUM.COM» www.znhanium.com
9BC «JIAHb» https://e.lanbook.com
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https://urait.ru/
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http://www.biblioclub.ru/
http://www.book.ru/
http://www.book.ru/
http://www.book.ru/
https://znanium.com/
https://znanium.com/
https://znanium.com/
https://e.lanbook.com/
https://e.lanbook.com/
https://e.lanbook.com/

IIpodeccnonanbHbie 0a3bl JAHHBIX

Scopus http://www.scopus.com/

ScienceDirect https://www.sciencedirect.com/

Kypuans! uznareabcrBa Wiley https://onlinelibrary.wiley.com/

Hayuynasi snexkTponHnas oud6aunorexa (HIb) http://www.elibrary.ru/

IMosiHOTEeKCTOBBbIC aApXHMBbI BeaYLIUX 3aMaJHBIX Hay4YHBIX KypHa/JoB Ha Poccuiickoii miargopme
Hay4HbIX )kypHajoB HOUKOH 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/

YuauBepcurerckass uHgpopmanuonnas cucrema POCCHS  http://uisrussia.msu.ru

I/IH(l)OpMaIlPlOHHbIe ClipaBOYHbIC CUCTEMBI

Koncyastant ILiroc

Pecypchl cB0OOIHOIO 10CTYNA

KubepJlennnka http://cyberleninka.ru/;

MunucrepcTBo HAYKH " BbICIIICTO oOpa3zoBaHust Poccuiickoit ®enepannu
https://www.minobrnauki.gov.ru/;

DenepanbHblii nopraa ""Poccuiickoe odpazoBanue' http://www.edu.ru/;

Nudopmannonnas cucrema "EamHoe oxHO Joctyna K o0OpasoBaTeibHbIM pecypcam'
http://window.edu.ru/;
Enunas ko/ieknusi iugpoBbIX 00pa3oBaTesibHBIX pecypcoB http://school-collection.edu.ru/ .

IMpoexkT I'ocynapcTBeHHOro MHCTUTYTA Pycckoro sa3bika nMeHu A.C. [lymkuna "Oo6pa3oBanue Ha
pycckom' https://pushkininstitute.ru/;

CnpaBouyHo-uH(popManMoOHHbIH moprana "Pycckuii si3bIK" http://gramota.ru/;

Cuay:x0a TeMaTHYeCKMX TOJKOBBIX CJ10Bapei http://www.glossary.ru/;

CJoBapu ¥ 3HIUKJIONEAUN http://dic.academic.ru/;

Oo6pa3zoBaresbHblii moprana "Yuebda' http://www.ucheba.com/;

3akononpoekTt ""O0 oOpazoBannu B Poccuiickoit @enepanun''. Bonpocsl 1 oTBeThI http://xn--273--
84d1f.xn--plai/voprosy i otvety

CoOcTBeHHBIE YJIEKTPOHHBIE 00pa3oBaTebHbIe U MHpoOpMannoHHbIe pecypebl KyoI'yY

JuekTpoHHbIN KaTajgor Hayunoii 6ubauorexku KyoI'Y http://megapro.kubsu.ru/MegaPro/Web

JJIeKTpoHHas1 OubanoTexa TpyaoB yueHbix KyoI'yY
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Cpena MOayJIbHOTO JUHAMUYECKOT0 00y4eHus http://moodle.kubsu.ru

baza y4eOHBIX INIAHOB, Y4e0OHO-METOAMYECKHMX KOMILIEKCOB, NyOMKauMi M KOH(pepeHUUi
http://infoneeds.kubsu.ru/

bubauorexka wuHpopMauMoHHBIX PpecypcoB Kkadeapbl HHGPOPMALMOHHBIX 00pa3oBaTelbHBIX
TEeXHOJIOTHi# http://mschool.kubsu.ru;

JueKTPOHHBIN apxuB 10kKyMeHTOB KyoI'Y http://docspace.kubsu.ru/

DJIeKTPOHHbIE 00pa3oBaTe/ibHbIe pecypchl kKadeApbl MHPOPMALIMOHHBIX CHCTEM U TEXHOJIOTHI B
oopa3zoBanuu Kyol'Y u nayuno-meroanuyeckoro ;xxypHajia "LLIKOJIBHBIE I'OJIbI"

http://icdau.kubsu.ru/

6. MeToauueckue YKa3anus OJid oﬁyqammnxm M0 OCBOCHHUIO JUCIUILIMHBI

I[Ipy wu3yuyeHum Kypca «YpaBHEHHS MaTEMAaTUYCCKOH  (QU3MKH»  HEOOXOAMMO
AKTUBU3MPOBATh OCTATOYHBIE 3HAHMSI CTYJIEHTOB 10 TAKMM MaTEMaTU4YECKUM JUCIHUILUIMHAM, KaK
MaTeMaTHYECKUN aHau3 U qudPepeHInaIbHbIC YPABHCHHS .

MeToauyeckne peKOMEHIAUMHU 10 OCBOEHUIO JEKIMOHHOTO MaTepuaa, moAroroBKe K
JIEKIUSIM M PAKTHYECKHUM 3aHATHAM

[Ipn uTeHNM JEKIMOHHOTO Kypca MPEACTaBISIETCS 1eIeCO00pa3HbIM 00paTUTh BHUMAaHHE
Ha (PU3HYECKHE TMPHIOKEHUS U3JIaraéMbIX MaTeMaTHYeCKUX (PAKTOB U OTMETUTH TOT (aKT, YTO
Kypc «YpaBHEHHS MaTeMaTH4YeCKOW (U3HKH» IO CYIIECTBY SBJISCTCS TEPBBIM KypcoM IO
MaTeMaTUYECKOMY MOJIETTUPOBAHUIO, YUTaeMbIM cTyAeHTaM Hanpasienus 01.03.02.

UroObl n3nokeHne ObLIO MOHSTHBIM, CIEAyeT aKIleHTHPOBATh BHUMAaHUE HE CTOJIKO Ha
(dhopMaJbHBIX MOMEHTaX JI0Ka3aTeIbCTB, CKOJIbKO Ha JIBMKYIIUX HMH HJICSX.

HeoOxoammMo OTMETUTh TPAKTUYECKYI0 3HAYMMOCTh COOTBETCTBYIOIIUX MPOOIIEeM,
o0paTUTh BHUMaHHWE Ha TpPeOOBaHMS, MPEABIBISIEMbIE K COBPEMEHHOMY CIICIHAIUCTY —
MPUKJIATHOMY MaTEMaTHKY, MOSCHUTh HEOOXOAMMOCTh M CITOIb30BAHMSI TTOTYYSCHHBIX 3HAHUH TTPH
M3YYCHHUH MMOCIEAYIOIINX CIIEUATbHBIX KYPCOB.

O01mue pekoMeHIAUNH M0 CAMOCTOATEIbHOM padoTe 00y4aro U XCs

Baxkneilium stanoM Kypca SIBJISIETCS  CaMOCTOsATENbHas paboTa 1O JUCLMILIMHE.
[Tepeuens pa3aenoB g CaMOCTOATEILHOTO U3yUeHUs IPUBEJIEH B pasnene 2.5.

Bonpocsl /151 CAMOKOHTPOJIS 110 pa3iesiam

Cemectp 5
Paznea 1.

1. Hanummte o6uwit Bu muHEHHOT0 qudPepeHINaIbHOT0 YPaBHEHUSI BTOPOTO MOPSIIKA .

2. BreiBennuTe ypaBHEHHE TIONEPEUHBIX KONEOAHWH CTPYHBI (MPOAOJBHBIX KOJIeOaHUI
CTCPXKHSI).

3. Kakoe ypaBHeHue Ha3bIBaeTCsl KBAa3WJIMHEHHBIM JU(]epeHInalbHbIM YpaBHEHUEM B

YAaCTHBIX ITPOU3BOJHBIX BTOPOT'O nopﬂ)nca?
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12.

13.

[TpuBenuTe nmpuMepbl I'PaHUYHBIX YCJIOBUM /Ui YpaBHEHHUS HPOIOJIbHBIX KojeOaHUU
CTEPKHSL.

BeiBenuTe ypaBHEHME TEIIONPOBOJHOCTH.

[IpuBeauTe npruMepbl rPaHUYHBIX YCIOBUM JIsl ypaBHEHUS TEIIONPOBOJHOCTH .
Hanummure o61muii BUJ CTalMOHAPHOTO YPaBHEHHUS.

Yo moHUMAETCs MO0J] KOPPEKTHOCTHIO TOCTAHOBKH 3314l MaTeMaTH4eCKOH (hu3nkn ?
[IpuBenuTe npruMep HEKOPPEKTHO IMOCTABICHHOW 3aa4u.

B dem 3akirouaeTcs MpUHIUT CYTIEPIO3UINHN TNHEHHBIX 33/1a4 MATEMATHUYEeCKON (PH3UKU ?
Kakoe ypaBHeHHe Ha3bIBaeTCsl ypaBHEHHEM TunepOoianyeckoro (mapaboinnyeckoro,
AITUIITHYECKOTO0) THIA?

3anumuTe KaHOHWYECKHM BHUJA YypaBHEHMs rumnepbosmdeckoro (mapaboinyeckoro,
AILTUIITUYECKOT0) THIA?

Kakue ¢Qusnueckue mnpormeccs ONHCHIBAET  YpPaBHEHHE  TUIEPOOIMYECKOrO

(mapaboaM4ecKoro, UIMITHYECKOT0) TUIIA?

14.
15.
16.
17.

18.
19.
20.

10.

K xakomy TuIy ypaBHeHUI oTHOcuTcs ypaBHeHue Jlamaca (ITyaccona)?

K kakoMy THIly OTHOCHUTCS ypaBHEHUE TEILIONPOBOJHOCTH ?

K kakomy THIy OTHOCHTCS BOJIHOBOE YpaBHEHHE?

3anumuTe  OOmMMH  BHJA  XapaKTEpPUCTUYECKOI'O  YpPaBHEHMsI A JIMHEHHOro
TuddepeHInanbHOr0 ypaBHEHUsI B YAaCTHBIX MPOM3BOIHBIX BTOPOTO MOPSAKA C JABYMS
HE3aBUCUMBIMH [IEPEMEHHBIMH.

Kakue xapakTepuCTUKU UMEET OZIHOMEPHOE BOJIHOBOE ypaBHEHUE?

Kakue xapakTeprcTUKU UMEET IByMEpHOE ypaBHeHue Jlammaca?

Kakue XxapakTeprCTUKN UMEET OTHOMEPHOE YPAaBHEHHE TEIIONPOBOAHOCTH ?

Pa3znen 2.

. Uro HazbiBaeTcs 3amadeid Komm? /[y kakoro Tuma ypaBHeHUW cTaBuUTCS 3amada Komm?

[IpuBeauTe npuMepsl.

. BeiBemure hopmyny JI'AnamGepa pemenus 3anaun Komm i BOJTHOBOTO YpaBHEHHS.
. Jokaxwute, uro Qopmyna [['Anambepa maetr ob6obmieHHoe peuieHue 3agaun Komm ass

OAHOMCPHOI'O BOJIHOBOI'O YPaBHCHU S

. JloKayKuTe €qMHCTBEHHOCTD PelleHts 3aaaun Komm 11 BOJIHOBOrO ypaBHEHHUS.
. Haiite pu3nyecKyro HHTEPIPETALMIO OOLIEro PeLIeH s BOJTHOBOIO YpaBHEHUS.
. ChopmynupyiiTe cMelaHHble 3aa4n ISl OTHOMEPHOT O BOJIHOBOTO YPaBHEHUs Ha IIPUMeEpax

MOTIEPEUHBIX KOJIeOaHUI CTPYHBI U TPOAOTIBHBIX KONEOAHHH CTEPHKHS.

. B gem cocrour nacd MCroJga NpOAOJDKCHUA PCUICHHUA 3ada4d AJid BOJIHOBOTO YpaBHCHHA Ha

MOITYTIPSIMON?

. Chopmynupyiite 3aauy 0 paclpOCTPaHEHUU KpaeBOro pexuma, JJis ciydas, Korja 3a/iaH

PEeKUM KoneOaHUH KOHIIA TOyOrPAaHUYEHHOT'O CTEPXKHSI.

. Ucnonp3yst popmyny Ilyaccona pemenus 3amauun Komm myis BOJHOBOrO ypaBHEHHS B

IIPOCTPAHCTBE, IIOJYYUTE PELICHHE COOTBETCTBYIOLIEH 3aJayd Ha IUIOCKOCTH METOIOM
ITOKOOPAMHATHOT O CITyCKa.

JlaiiTe (GuU3MUECKYI0 MHTEPIPETAIMI0O pEIIeHUsT 3aJadyd O MaJbIX TIOMEePEYHBIX
KOJIEOAHUSIX CTPYHBI C 3aKPEIJIEHHBIMU KOHI[AMU .

Paznea 3.
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. Kakne 3apmaum pemaer BapuanmoHHoe ucuucienue? IIpuBeaurte nmpumMepsl BapHAallMOHHBIX

3a1a4.

2. Yro HazeiBaercs pynkmuonaniom? [lpuBeaure npuMepsl GyHKIIMOHATIOB.

w

© 00 N O O b~

.Uro Ha3pBaeTcs Bapuanuel aprymenrta ¢yHknuoHana? UYUro Ha3bpIBaeTcs BapHaluei

¢byHK1IMOHANA?

. ChopmynupyiiTe mpoCTEHIIyI0 BapHAIIHOHHYIO 33124y .

. aiiTe onpeenenue sKkcTpeMyma (PyHKIIMOHAIIA.

. UTo TaKoe CUIIbHBIH (CIadbIil) IKCTpeMyM?

. Kakue pyHkium Ha3pIBatoT TUHEHHO HE3aBUCUMbBIMH ?

. JaiiTe ornpeneneHue MOJTHOTHI CUCTEMbI (PYHKITHH.

. Kakoe ycnoBue Ha3bpIBalOT yCIOBHEM CTAIlMOHAPHOCTH (pyHKIMOHAA?
10.

[IpuBenute dopmyny mns Bapuanuu (yHKIHOHAJNA B  Cliydae TMPOCTEHIICH
BapHalMOHHOM 3aJ1auu.

CemecTtp 6

© ok wbdpE

Paznen 1.

. Chopmymnupyiite 3agauy Komm a1 0HOMEpPHOTO ypaBHEHUS TEIIONPOBOIHOCTH .
. [IpuBenuTe npuMepsl ycnoBuil Ha 0ECKOHEUHOCTH /Ui 337a4 B HEOrPAaHUUEHHBIX 00J1aCTAX AJIs

YPaBHEHHSI TENJIONPOBOJIHOCTH.

. [IpuBenute ¢dopmyny Ilyaccona pemeHus 3amaum Komm a5 OZHOMEPHOrO ypaBHEHHS

TCIIJIOMPOBOAHOCTH.

. Haiite ¢Qusmueckyro wuHTepnperanuto ¢yHknun ['puHa 3amaum Komwm st ypaBHEHUS

TCTIJIOMTPOBOAHOCTH.

. 3anummTe QyHIaMEHTaIbHOE PellleHHe OJHOMEPHOr0 YpaBHEHHsI TEIIONPOBOAHOCTH .
. [Tonp3ysick METOIOM OTpa)keHUs, MOCTPOTE (QYHKIUIO BIMSHHUS MTHOBEHHOTO TOYEYHOI'O

UCTOYHMKA JJIS1  IOJYOrPAaHMYEHHOI'O  CTEpXKHS C  TEIIOM30JMPOBAHHONM  OOKOBOM
IIOBEPXHOCTBIO IpU I'PaHUYHbIX ycnoBusx | u Il poga.

. [lpuBenute ocHoBHBIE cBolicTBa U-(hynkuuu JIupaka.
. 3anumuTe GpyHIaMEHTaIbHOE PEIIEHNE OJHOMEPHOIO YPaBHEHUS TEMIONPOBOAHOCTH.

. [loctpoiite ¢pyHkuo I'prHa ypaBHEHUS TENJIONPOBOAHOCTH B IPOCTPAHCTBE.
10.

JlokakuTe €AVMHCTBEHHOCTb PEILICHUS HAa4dalbHO-KPAEBBIX 3a1ay Uil TPEXMEPHOIO
ypaBHEHUS TEIIONPOBOJIHOCTH € IOMOIIBIO opMyJibl ['puHa.

Pazneun 2.

Cdhopmymnupyiite 3agaay LItypma—JInyBums.

UYro Ha3bIBaeTcs coocTBeHHOM (yHKImel 3agaun Htypma—JInyBumnsa?

Yro Takoe coOcTBeHHOE 3HaueHue 3aaaun Lltypma—JInyBrinisn?

Uro Ha3biBaercs criekTpoM 3aaauu Lrypma—JInyBunnsa? Kakue criekTpbl BO3MOXHBI?

Kakwue ycnoBus Ha3piBatoT rpannaabiME yenoBusivi | (11, 111) poma?

IIpuBenure cxemy npuMeHeHus merona Dypbe Mg BOJIHOBOIO YPAaBHEHUS B Cllydae
HEOJIHOPOJHBIX 'PAHUYHBIX YCIOBHUM.

Jaiite pu3ndecKyl0 MHTEPIPETALUIO PEIICHUs 33/7a4l O MaJlbIX MOIMEPEYHBIX KOJIeOaHUsIX
CTPYHBI C 3aKpEIUICHHBIMH KOHIIAMH.
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8.
9.

10.
11.
12.
13.

14.
15.

16.
17.
18.
19.
20.

© oNOo Ok DD

10

JaiiTe onpenenenne rapMoOHUYecKol (PyHKIIMU B KOHEUHOM U OECKOHEYHON 00J1acTsIX.
[TpuBenuTe npumeps! GYHKIMM, FapMOHUYECKUX B KOHEUHON U OECKOHEYHOM 001aCTsIX.
[lepeuncnurte cBOWCTBa rapMOHUYECKUX (DYHKIIHMH.

K xakomy Tuity oTHOCHTCsl ypaBHeHue Jlamaca (ITyaccona)?

CdhopmynupyiiTe IpUHLIIUI MaKCUMyMa JJIsl TApMOHUYECKUX (DYyHKIHUIA.

Cdhopmynupyiite BHYTpeHHIOI0 3anauy Jupuxie st ypaBHeHus [lyaccoHa B mpou3BOIBLHOM
TPEXMEpHOH 00J1aCTH.

[TpuBenuTe BUA ypaBHenus Jlamaca B chepryeckuX U HUIMHAPUIECKUX KOOPANHATAX .
Cdopmynupyiite BHyTpeHHIO0 3anauy Helimana 11 ypaBHeHus Jlamiaca B pou3BOJIbHON
TpeXMepHO# obnacTu.

Cdopmynupyiite BHemHOW 3aaa4y |1 pona nns ypaBHenus Jlamnaca.

JlaiiTe onpenenenne 00bEMHOI0 IOTEHIIUANA.

JlaiiTe onpeneneHyne NOTEHIMAIOB IPOCTOrO U JIBOMHOIO CJIOA.

[Tepeuncnure cBoiicTBa 00BEMHOr0O MOTEHIMAA.

KakuMu cBoiicTBaMu 001a71at0T OTEHIMAIIBI IIPOCTOrO U ABOMHOTO ci1os?

Pasznen 3.

Jus  xakux QyHKOME onpeneneHo mpeoOpasoBanue Jlarulaca (math ompezneosieHue
OpUTHHATY).

[TpuBeauTe GpopmMyJbl IPAMOro U 00OpaTHOro nMpeodpa3oBanus Jlamiaca.

CdhopmynupyiiTe OCHOBHBIE CBOICTBA MpeoOpa3oBaHus Jlamnaca.

Juis kakux QyHKIMA onpeneneHo npeodpa3zoBaHne KOMIUIEKCHOE TpeoOpa3oBanne Dypwe.
[TpuBeanTe GopMyIIbl MPSIMOTO B 0OpaTHOTO NTpeodpa3oBanus Dypbe (IKCITOHEHIINATBHOTO).
CdhopmynupyiiTe OCHOBHBIE CBOICcTBa IpeoOpa3zoBanus Dypbe.

[TpuBenuTe GpopmMyIisl psiMOro U 0OpaTHOTO Sin-, COS peodpazoBanust Dypbe.
CdopmynupyiiTe OCHOBHBIE CBOICTBA SiN-, COS mpeoOpa3oBanus Dypre.

[TpuBenuTe GpopMyJisl psiMoro u oOpaTHOro npeodpaszoBanus becces.

. [IpuBenute popMyIibl IpsIMOro U 0OpaTHOr 0 peodpa3oBaHust MesumHa.

HpI/IMepLI 3aav 1Jisl CAMOCTOATEJIBbHOI'O PEIICH U

1. Pemnts 3aauy:

O
D2 ggga® ey, D16t2,t00 0,x00,
O O
4 I:I H 2
u O1x4,— O2sinx,u O04t2.
too 6 Otioo X000

2. Pemits 3amauy:

y202u O002u0020u OO0,y
Oo,00
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OxOy Oy? yOy

| Ou
uyo1010x, 03.
DnyIl

3. Pemuts 3anauy:

Ou Ozu0 Qu oo 0O 0O 0Od
.02020x02t,0x1,t0, 0Ot 0Ox

u IZIeXsinEIDx,uX‘ IZIu‘ Ot.

t0oxO01x0O0

4. Pemts 3a/1a4y:

Oou O

Ot.00ub2xyz,t00,0000x,y,z00,

ulx,y,000x:0y202z2,0ulx,y0001.
Ot

5. Ilonw3ysce MHTErpajbHBIM IpeoOpazoBaHueM Jlamnaca pemuTs 3a1a4y:

Ou O@ O

gyOpox200u00Bcosx,000x,y00,

ulo,y oopAegsy, Dullo,y0 Oo0.
0 x

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

TaKy¥o, 94TO U |rD2D sin 30 cos?20 .
7. Tlonp3ysich MHTErpaibHBIMU TpeoOpa3zoBaHussMU DPypbe ¢ KOHEYHBIMH IPEACTaMU PEIIMThH

3ajauy:

O —88, 0

024929 =g xu, Osint,0O0x0O1,t00,
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[Touck wHpopmanuu IsI OTBETOB HA BOMPOCHI AJsI CAMOCTOSATEIBHONW pPabOThI U
BBINIOJIHEHHUS 33IaHUM B HEKOTOPBIX CIydasX MPEANoJaraer He TOJbKO H3YYE€HHUE OCHOBHOM
y4eOHOU TUTEPATyPhl, HO U IPUBJICYCHUE O OTHUTEIILHOM JTUTEPATYPHI, a TAKKE UCIOJIL30BAHNE
pecypcoB cetn HTEpHeET.

B ocBoeHMM NUCHMIIMHBI HHBAIMAAMH W JIMI]AMH C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3JI0pOBBsl OOJBIIOE 3HAYCHHE WMEET WHIWBHIyallbHash ydeOHas pabora (KOHCYIbTAIMH) —
JIOTIOJIHUTENBHOE pa3bsiCHEHUE Y4eOHOro MaTepuana.

WunuBunyanbHble KOHCYJBTAIMM IO TPEAMETY SBISIIOTCA BaXHBIM  (DaKTOPOM,
CMOCOOCTBYIOLIMM WHIUBUIYyaIU3al[Mi O0Y4YeHUS M YCTAHOBJICHUIO BOCIIUTATEIFHOIO KOHTAKTa
MEXKIy TMpernofaBareleM U OOydYaroUIMMCS HWHBAIUIOM WJIM JIMIOM C OTrPaHUYCHHBIMU
BO3MOKHOCTSIMHU 310POBbSI.

7. MaTepuajibHO-TeXHUYECKOe o0ecneyeHne mo JuCIuIinae (MoayJar)

[To BcemM Buaam yuyeOHOW MAESATENPHOCTH B paMKaX JUCHUIIIMHBI HCIOIB3YHOTCS
ayIUTOPUH, KAOMHETHI M JTa0OpPaTOPHH, OCHAIIIEHHBIE 000PYAOBaHUEM.

Jna  camocroATenbHOW  paboThl  OOy4aromMXcs MPEAyCMOTpPEHBl  MOMEIIeHHS,
YKOMILIEKTOBaHHBIE CIIEIIMATM3NPOBAHHON MEOENbI0, OCHAIIEHHBIE KOMITBIOTEPHOW TEXHHUKOU C
BO3MOXKHOCTBIO MOJKIIOUEHUs K ceTu «VHTepHeT» U obecredeHneM J0CTyna B 3JIEKTPOHHYIO
MH(GOPMAIIMOHHO-00pa30BaTENbHYIO Cpely YHUBEPCHUTETA.

Ne HaumeHoBaHue cieHAIbHBIX TOMEIEHHH 1 Homepa ayauropnuii / kabuHeTOB
MOMeIeHUH AJIs1 CAMOCTOSATEILHOM padoThl
1. | yueOuble ayAUTOPUH Ui TPOBEACHUS 501,502,503,505,506,507,508, 509,
3aHATUHA JEKIIHOHHOIO TUIIA 510,513,514
2. | yueOHbIC ayAUTOpUH Ui TPOBEACHUS 501,502,503,505,506,507,508, 509,
3aHSATHIA CEMUHAPCKOTO TUTIA 510,513,514
3. | KommbroTrepHbie K1acchl ¢ BEIXOJ0M B IHTEpHET 503,509,510
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yaeOHbIC ayTUTOPUH JIJISl BBIITOJIHECHUS HAYIHO —
WCCJIENOBATENLCKOM pabOThHI (xypcoBoro
MPOEKTUPOBAHUSA)

Kabuner KypCOBOT'O

MPOEKTUPOBAHUSA (BBIMTOTHEHUS

KypcoBBIX paboT) - Ne 503, Ne509,
Ne 510

O6opynoBanue: MYJIbTUMETUWHBIN
MPOEKTOp, DKpaH, TEePCOHAIBHBIC
KOMIIBIOTEPHI, Yy4yeOHass MeOernb,
nocka yuebHasi, Bbixoa B IHTepHeT,
y4eOHO-HarJIsIHbIe nocoous
(TemaTuueckue WJUTIOCTPALIHHN),
MIPUHTED, Mpe3eHTAIMH Ha
AIIEKTPOHHOM
CILTUTCHCTEMA

HOCHUTCIIC,

y4eOHBIC ayJAUTOPUU JIJII CAMOCTOSITEIbHON paboThI, C
paboYuMH MeCcTaMH, OCHAIIEHHBIMH KOMIIBIOTEPHOMN
TEXHUKON C MOAKIIOYEHUEM K ceTu «MHTepHeT» u
obecrieueHu EM HEOIPAaHUYEHHOTO JocTyna B
3JIEKTPOHHYIO nH(}pOpMaMOHHO-00pa30BaATEILHYIO
Cpeny OpraHu3alud i1 KaxJoro oO0ydaromerocs, B
COOTBETCTBHH C 00HEMOM M3y4aEeMbIX IV CIIUIUINH

Kabuner pmia caMOCTOSTENbLHOMR

paboThl - Ne 504, No 509, Ne510

O6opynoBaHue:
KOMITHIOTEPHI,

HepCOHAJbHbIE
yueOHast mebenb,
nocka yuebHasi, Bbixoa B IHTepHeT

UccnenoBarenbckue (11eHTpoB),

OCHAIIEHHBIE TAOOPATOPHBIM 000pPYy10BAHHUEM

nabopatopuu

Kommnbrotepusiii kmacce Ne 510
MYJbTUMEIUHHBINA MPOEKTOP,
JKpaH, MepCOHAJIbHbBIE
KOMITBIOTEPEI, yueOHasi MeOelb,

JIOCKa yueOHas, BBIXOJT B
WuTepHer, HariIsgHble MOCOOUS.
CereBoe obopynoBanue CISCO
(MapmIpyTU3aTOPHI, KOMMYTATOPBHI,
19-tu nmroMOBBIN ceTeBOW MIKad)
CILUTUT-CHCTEMA, CTEH/]
«Apxutektypa [19BM»

y4eOHBIC ayJUTOPUU TPYIIIOBBIX U UHINBUTYTBHBIX
KOHCYJIbTalIu i

Ne508

O6opynoBanue: TepPCOHAILHBIM
KOMIIbIOTEp, yuebHass  MeOenb,
J0CcKa ydyeOHas, yueOHO-HaIJIsAIHbIC
nocooust (TemMaTHueckue
WUTIOCTpAlluK),  CKaHep, J0CKa
MarHUTHO-MapKepHasi, CTEIUIAXH C
y4eOHOH M MEepUOIUICCKOM

JUTEPATYPOU

[Tomemmenne mayisi XpaHeHHS M NPOPHUIAKTHYECKOTO
o0cmyKUBaHUs y4eOHOro 000py10BaHHS

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

yuyeOHblE ayAUTOPUM JJs TPOBENEHUS TEKylleH u
MIPOMEKYTOUYHOM aTTECTallNU

501,502,503,505,506,507,508, 509,
510,513,514
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KommeroTepnas nonaep:xka yueonoro mpouecca no Hamnpasienuto 01.03.02 [Mpuxnannas
MaTeMaTHKa U nH(opMaTHKa oOecreynBaeTcsl MPaKTHUECKU 10 BCeM AUCHUIITMHAM . DaKynbTeT
KOMITBIOTEPHBIX TEXHOJOTUI U MPHUKJIAJHON MATEMATUKH, OCHAILIEH KOMITbIOTEPHBIMU KJIACCaMH,
yCTaHOBJICHA JIOKAJbHAsl CETh, BCE KOMIIBIOTEPHI (paKynbTeTa MOAKIIOYEHBI K ceTH MHTepHeT.
Crynentam gocTynHbl coBpemMeHHble [I9BM, coBpeMeHHOE IUIEH3MOHHOE MpPOrpaMMHOE
obecrieueHue.

CryaeHThl M IpEeno1aBaTeld By3a UMEIOT MOCTOSHHBIA TOCTYI K 3JIEKTPOHHOMY KaTajaory
yueOHOU U METOAMYECKOH JIUTeparype.

53



