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1 Henu v 3axa4u U3yYeHUs AUCHUILIHHBI (MOIYJIAA)

1.1 llean ocBOeHUs TUCHHUILIHHDI

JlaHHasi TUCUUIUIMHA CTABUT CBOCH IIEJbI0 M3yYCHHE (PYHIAMEHTAJIbHBIX OCHOB TCOPHUH
ypaBHEHUU MaTeMaTH4YecKoi PU3NKH B 00beMe, HEOOXOIUMOM JIJIsl OOIIEro pa3BUTHUS M OCBOCHUS
CMEKHBIX JTUCIUIUIMH (PU3NKO-MaTEeMATHYECKOTO IIUKJIa, OBJIAJICHHE allllapaToOM MaTeMaTHIeCKON
GU3MKM W TIOATOTOBKY K CO3HATEIBHOMY BOCHIPHUATHIO TPOLEAYP MPHUKIAJIHOTO aHAIN3a,
OCBOCGHHE METOJIOB IIOCTPOCHHS MaTeMaTHYCCKUX MOJEJeH Ha OCHOBE ypaBHEHUH
MaTeMaTH4eCKON (PU3MKH.

1.2 3agaun AMCHUILIMHBI

1. YcBoeHue OCHOBHBIX HJIeH, OHIATHI U ()aKTOB ypaBHCHUH MAaTeMaTHYEeCKOW (DU3UKH,
HEOOXOUMBIX JIJISl pELICHHS TEOPETUYECKUX U MPUKIIAHBIX 337a4 IPUMEHEHUS JUCHIUTIINHBL;

2. ®opMupoBaHUE HABBIKOB (DOPMYITUPOBATH U PELIATh 33a4l MaTEeMaTHUECKOW (PU3UKH,
CO3/1aBaTh U UCIOJIb30BAaTh MATEMATUYECKUE MOJIENH MTPOLIECCOB U OOBEKTOB;

3. Paciiupenue wu yrioyOlieHHE TEOPETHYECKHX 3HAHWH M Pa3BUTHE JIOTHYECKOTO
MBIIICHHS; TTIOBEM OOIIETO YPOBHS MaTeMAaTHIECKOH KYIbTYPHI,

4. ®opMUpOBaHKE TBOPUYECKOTO MOAX0Aa K U3YUEHHIO (PU3UYECKUX MPOLIECCOB.

1.3 MecTo AucuuminHbl (MOAYJIs) B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl

JucuuiuinHa «YpaBHEHUS MaTeMaTHYecKoW (u3uKu» OTHOcUTcA K «OO0s3aTenbHast
yacTh» bioka 1 «/{ucuuniaunsl (Moysu)» yueOHOro miiaHa.

MecTto Kypca B OAIOTOBKE BBIITYCKHHMKA OINPEIENIETCs BbIJAIOIIEHCS POJIbIO METOIOB U
uiel ypaBHEHUH MareMaTuyeckod (U3MKU B (POPMHUPOBAHUM CIIELHATIUCTa 1O J1000# 00iacTtu
3HaHMUH, CEPBE3HO HUCIIONIB3YIOLIEH MAaTEMATUKY; KPOME TOTO, MHOTHE JUCKPETHBIE, "KOHEUHBbIE"
MOJIETM, 3ala4l WM aJIrOPUTMBI, XapaKTEepHbIE A JAHHOM CIELHMAIbHOCTU, MMEIT CBOUM
UCTOYHHUKOM, Mpo0oOpa3oM WM NpeAeibHBIM ClydyaeM Ty WIM HHYI0 OECKOHEUHOMEPHYIO
CUTYaIl1IO, & TOTOMY TPeOYIOT CBOOOHOTO BJIAJICHUS UACSIMU U MOAXO0AaMHU, BEIpAOOTaHHBIMU B
MaTemMaTuueckoi gusuke. J[aHHbIN Kypc HanboJsee TECHO CBsI3aH ¢ Teopuel nuddepeHantbHbIX
YpaBHEHUH, OCKOJbKY OOJBIIMHCTBO YPaBHEHUM MaTeMaTH4eCKON (PU3MKU CBOJATCS TEM HIIN
MHBIM CITIOCOOOM K OOBIKHOBEHHBIM UG (epeHIINaIbHbIM YPaBHEHUSM.

HeoOxonuMbIM TpeOOBaHUEM K «BXOJHBIMY» 3HAHUSAM, YMEHUSAM U OIBITY AESITEIbHOCTH
oOyuaromierocsi Mpyu OCBOCHUM JTaHHOW IUCUUIUIMHBI, TPUOOPETEHHBIM B pe3yjbTaTe U3yUCHUS
NPEIIIECTBYIOIUX JUCIUIUINH, SIBISETCd OCBOEHHUs KypcoB «MaTemaTuueckuil aHaiusy,
«Marematnueckuii ananus II» «Anrebpa u ananutudeckas reometpus» U «luddepennmanbubie
YpaBHEHHUS», B 00beMe, IPETyCMOTPEHHOM JIJIsi COOTBETCTBYIOIIETO HAPaBIICHUSI.

1.4 IIpogeccuonaIbHBIC POJIM B CTPYKTYpe 00pa30BaTe/JbHOH NPOrpaMMbl

Ponw 1: Data Analyst (Anarumuk oanHwix)
H36neuenue sHanuu u3 0AHHLIX, NOCMPOEHUE aHATUMmuyeckux mooenet, ucnoavsyrowux MO u .
3aoauu:
1. Cmamucmuyeckuil ananus, 6U3yaiusayus OGHHbIX, npedgapumenvras oopabomxa.
2. Coz0anue npoecrHo3HuIX Mooeell
3. [locmpoenue ananumuueckux mooesell 01 NOOOEPHCKU OU3HeC-peuleHUl.
Ponw 2: MLOps (Cneyuanucm no sxcnayamayuu MH)
Aemomamuzayus u onepayuoHtoe ynpasienue sHcusHeHnvimyukiom MO-mooeneti
3aoauu:
1. DevOps ons ML.
2. Asmomamu3zayus, monumopuue ML-cucmenm.



3. Onepayuonnoe ynpasienue dcusHeHHbiM yukiom ML-modeneil.
Ponw 3: AI PM (Menedoicep npoexmos UH)
Ynpaesnenue npoyeccamu cozoanus UHU-pewenuil, exnrouas KoopoOuHayuro KOMaHowl paspadomru
3aoauu:
1. Ynpasnenue HH-npoexmamu om uoeu 00 @HedpeHust
2. Ananuz ousnec-mpebosanuil U NOCMAHOBKA 340ay
3. Oyenka s¢pghexmusnocmu u ROI UHU-peweruii

1.5 IlepevyeHb MJaHMpyeMbIX pe3y/JbTATOB O0y4eHUs] MO JMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX € IJIAHUPYEMbIMHU Pe3y/1bTaTaMH 0CBOCHHS 00pa30BaTe/IbHON NPOrpaMMblI

[Tporpamma onpezenseT o0l 00beM 3HAHH, MTO3BONISIIOIINK cHOPMUPOBATH Y CTYIEHTA
IpeJICTaBIeHHe 00 OCHOBHBIX MOJIEJIAX U METO/Iax MaTeMaTHu4ecKoil (pu3uKku, 00ecreunBaronx
HIMPOKHE BO3MOKHOCTH MX NMPUMEHEHHMs. V3yueHne JaHHON yuyeOHON NUCIHUILTUHBI HAITPABICHO
Ha popMUpPOBaHUE y 00YHAIOIINXCS CIEAYIOUUX KOMITETEHITHIH:

OIIK-1 CnocoGeH mnpuMeHsITh (YyHIAMEHTA/IbHbIC 3HAHMSA, IOJY4YeHHble B 00JacTH
MaTeMaTH4YeCKUX MW (MJIHM) eCcTeCTBEHHBbIX HayK, H HCHOJb30BATh HX B
Nnpo¢eccHOHAIBLHOM 1esITeJIbHOCTH

NJ-1.0IIK-1 Tlpumensier pyHnameHTaIbHBIC 3HAHUSA, TOTYYCHHBIE B 00JIACTH MaTEMaTHYECKUX

U (WIM) €CTECTBEHHBbIX HayK IPU MOCTPOCHUM MoJeliell B 3a/laHHON IpeaAMETHON
obnactu

NJ-2.0IIK-1 Ilpumenser pyHraMmeHTaIbHbIC 3HAHUSL, [TOJyYEHHbIE B 00JIACTH MaTeMaTHYECKUX
M (WIM) €CTEeCTBEHHBIX HAayK IIpd BbBIOOpE METOJOB pelIeHUs 3ajay
npodeccuoHaIbHOM 1S TeTbHOCTH

Pe3ynbrartel 00ydeHHs MO NHUCHUUIUIMHE JOCTHTAIOTCS B PaMKaxX OCYIIECTBIEHHUS BCEX
BUJIOB KOHTaKTHOHM U CAaMOCTOSATENIbHOM pabOoThl 00y4YaroIINUXCsl B COOTBETCTBUU C YTBEPIKJICHHBIM
y4€OHBIM IIJIAHOM.

KOI[, YPOBEHbL N I/IH}II/IKaTopI)I ypOBHH 0CBOCHUA
¢opmyaupoBka HHAUKATOPOB KOMIIETEHIIUH
KOMIICTCHIINH
OIIK-1 N-1.0IIK-1 CriocobeH mepeBecTH 3a/1auy Ha
CrniocobeH npuMeHsITh [Tpumensier pyHaaMeHTaNbHbIe | A3BIK auddepeHnmaTbHEX
dbyHIaMeHTaTbHBIC 3HaHMS, MOJyUYCHHbIE B o0slacT | YPaBHCHUU ¢ ACTHBIMH
3HAHUS, TOJTyYEHHBIE B MaTeMaTHYEeCKUX M (HJIN) TPOM3BOJHBIMY;  BIOMpATL 1
o0jacT¥ MaTEMaTUYECKUX | €CTECTBEHHBIX HayK MpHU AHATH3MPOBATH MeTOb!
o PEIICHUA TMOCTABJICHHOU 3aJlavyun

U (MJIM) €CTECTBEHHBIX IIOCTPOEHHUH MOJIETIEN B

U CpeIcTBa  MPOrPaMMHOTO
obecriedyeHuss (B TOM 4HCIEe
CHEIMATN3NPOBAHHOT0) ISl UX

HayK, ¥ HCIIOJIb30BaTh UX | 33JaHHOW MPEIMETHOH 001acTH
B IpodecCuOHaTbHON

JIESITETbHOCTH peaM3aLyH.
3HaeT  OCHOBHBIE  3aJauH,
ypaBHEHUS " METOJIbI
MaTE€MaTHYECKON (uznkwy;
(u3NUECKUil CMBICT OCHOBHBIX
MTOHSTHI u ¢akToB

MaTeMaTHUeCKOW  (QU3UKU |
chepbl UX TPUMCHEHHSL.

YMeeT KOPPEKTHO TMOCTaBUTh
3ajaqy W OIpPENENIUTh KpacBhble
YCIOBUS;  QHANMTHYECKH |
YHCJCHHO peliaTh OCHOBHBIC
3a1a4u MaTE€MaTHYECKON
(du3uKH u KOPPEKTHO




HUHTEPIPETUPOBATH MOIYUYCHHBIC
pe3yIbTaTHI.

Bnaaeer OCHOBHOM
TEPMHUHOJIOTUEN U MOHATUHHBIM
arnmapaToM MaTeMaTH4eCcKOon

li1)26370 478 OCHOBHBIMH
AHAJIUTUYCCKUMU u
YUCIICHHBIMU METOJIaMHU

pelIeHus] ypaBHEHHUH B YaCTHBIX
MIPOU3BOIHBIX.

NJ-2.0I1K-1

[Tpumensier GpyHIaMEHTATBHBIC
3HaHUs, IOJy4YeHHbIE B 001aCcTH
MaTeMaTUYeCKuX U (MIJIH)
€CTECTBEHHBIX HAyK MpHU BbIOOpE
METO/IOB PEHICHUS 3a]1a4
npodeccuoHanbHOM
JIeATETbHOCTH

Crnocoben  ¢opmynupoBath Hu
COJep)KaTeNIbHO
HHTEPIPETUPOBATh PE3yJIbTATHI
pelueHus 3agay.

3Haer MaTeMaTH4ecKue
($hopMynHupoBKU OCHOBHBIX
NOHATUM W YTBEP)KIACHUM;
MaTeMaTHYeCKHe Mozenu
OCHOBHBIX MPUJIOKEHUH TEOPHH
g dhepeHnnanbHBIX
YpaBHECHUH; OCHOBHBIE METO/BI
peleHus 3a1a4
MaTeMaTHYECKOH (DU3HKH.
YMeer CTpouTh INpoCTeHIne
MaTeMaTHYeCKHe Mozienu
CTaHIApPTHBIX ¢uznueckux
IIPOLIECCOB; IEPEBECTU 3ajauy
Ha s3bIK JuddepeHInanTbHbIX

ypaBHEHHI c YaCTHBIMU
TIPOM3BOTHBIMH; HaXOJNTh
pelICHuUs: 00IIUe JIISI OCHOBHBIX
THUTIOB mud dhepeHnnanbHBIX
ypaBHEHHI c YaCTHBIMU
POHU3BOAHBIMH BTOPOTO

MOpSAAKA; BHIOMpATh  METOMBI
peleHus MOoCTaBIeHHOH 3a1auu;
coJiep)KaTesIbHO

MHTEPIPETUPOBATL PE3YIIBTATHL.
Bnaneer HaBbIKaMu peleHHS
3aJaud W HHTEpIpeTaluH
pe3ynpTaToB B TEpPMHHAX
MIPUKJIaTHON 00JacTH; HaydHO-

METOANYECKUM anmnapaToM
Teopun  JUPQepeHIIHATBEHBIX
YpaBHEHMUI; HaBbIKAMH
Jl0Ka3aTeIbCTBA OCHOBHBIX
YTBEPKICHUM; HaBbIKaMH
IIOCTPOECHUSA MPOCTENUIINX
MaTeMaTHYECKUX Mozenen

(hM3NUECKUX MPOLIECCOB.

[Tporecc ocBOCHUST TUCIUIUIMHBI «Y paBHEHHUSI MaTEeMaTHYECKOW (U3NKW» HAlpaBlieH Ha
NOJy4YeHUs: HeoOXoauMoro obObema 3HaHMH, oTBevarommx tpedoBanusm OIOC BO wu
o0ecIieunBalOIMX  YCIICIIHOE BEACHHE OakaJaBpOM  IPOM3BOJACTBEHHOH M Hay4dHO-
UCCIICIOBATEIIbCKONW JESTETbHOCTH, BIAJCHUE METOAUKOH (OPMYIMPOBAHUS U PEUICHHUS



OPUKIAJHBIX 3a/a4, a TaKkKe Ha BBIPAOOTKY YMEHMH NPUMEHSTh Ha MPAKTUKE METOMbI
HPUKJIAJHON MaTEMAaTUKU ¥ UH(POPMATHUKH.

Pesynbprarhl 00ydeHHs] MO MUCHMIUIMHE JOCTHUTAIOTCS B paMKaxX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOHM U CAaMOCTOSATEJILHOM PabOThl 00YyUYaIOIIMXCS B COOTBETCTBUHU C YTBEPHKIEHHBIM
y4€OHBIM IIJIaHOM.

WHaukaTtopel  JOCTHXKEHMS KOMIIETEHLUMH  CUMTalOTCs  CQOPMHUPOBAHHBIMU  IIpU
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHHUSI.

2. CTpyKTypa M cofepKaHue IUCHUILTHHbI
2.1 Pacnpeesienne TPYA0EMKOCTH IMCHUILIMHBI 110 BUJAaM padoT

OO01mmast TpyI0eMKOCTh TUCIUTIIMHBI COCTABIISICT 8 3a4E€THBIX SIUHUIL, 288 aKaJeMHUIeCKUX
yacoB. Kypc «YpaBHeHHsI MaTeMaTHUeCKON (PM3UKHUY COCTOUT U3 JIEKLIMOHHBIX U TAO0OPATOPHBIXX
3aHATUH, CONMPOBOXKIAEMBIX PETYISIPHOM HMHIMBUAYaJbHOH pPabOTOW MperojaBaTeNs Co
CTYJIEHTaMH B IMPOIIECCE CaMOCTOSITENIbHON padoThl. B KoHIlE 5 cemecTpa MpOBOAUTCS 3a4eT, B
KoHIle 6 ceMmecTpa — 3aueT, sk3aMeH. [IporpamMmol TUCHUIUIMHBI TpexycMoTpeHbl 34 yaca
JIEKIIMOHHBIX, 34 4acoB NaOOPaTOPHBIX 3aHATUN U 4 yaca KOHTPOJIHPYEMOW CaMOCTOSTEIbHOU
pabotsl, a Takxke 35,8 4acoB caMoCTOSATENBHOM PabOThI B 5 cemecTpe, 48 4acoB JICKIIMOHHBIX, 48
4yacoB JIaDOpaTOPHBIX 3aHATUN, 6 YacoB KOHTpOJMpYeMoM camocrositenbHOoll u 41,8 yacos
CaMOCTOSITENbHOM paboThl — B 6 cemecTpe U 35,7 4acoB MOJATOTOBKU K SK3aMEHY.

Bcero Cemectpsbl
Bun yuebHoit paboThl 4acoB (dacer)
5 6
KonrakTHasi padora (Bcero) 172,7 12,2 102,5
B ToMm uncine:
3aHATUS JEKIMOHHOTO TUIA 82 34 48
3aHsTHSI CEMUHAPCKOTO TUIA (CEMUHAPbI, MPAKTUYECKUE
3aHATHUSA) B - -
JlaGopaTopHble 3aHATUS 82 34 48
HNuast konTakTHas padora:
KonTtposns camocrositensHoi paboTs! (KCP) 8 4 6
ITpomesxyrounas arrecranus (MKP) 0,7 0,2 0,5
CamocrosiTesibHas padoTa (Bcero) 79,6 35,8 41,8
B ToMm uncrne:
Kypcosast pabota — — —
ITpopaboTka yuebHOro (TeOpeTUYECKOro) MaTepuana 48 20 26
[TonroToBKa K TEKynemMy KOHTPOJIO 31,6 15,8 15,8
IToaroTroBKa K 9K3aMeHy 35,7 - 35,7
OO0mas Tpy10eMKOCTh yac. 288 108 180
B TOM YK CJie KOHTAKTHAsA 172.7 72.2 100,5
padora
3a4. efl 8 3 5

2.2 CTpyKTypa AMCHMIIIMHBI

Pacnipenenenrie BUAOB ydeOHOU pabOTHI M MIX TPYIOEMKOCTH TI0 pa3jesiaM JUCITUTIITAHBI.
Pa3znensl (TeMbl) AUCIUTUIMHBI, U3y4aeMbI€ B 5 ceMecTpe



KonmuaecTBo yacos
No HaumenoBanue pazaenos AymuropHas Breayuropras
Bcero pabota pabota
J JI3 CPC
1 [TocTanoBka u Kilaccncpuxaum 3a1a4 30 10 14 8
MaTeMaTHYECKOU (DU3HKH
2 YpaBHeHHS THIIEPOOTHYECKOTO THTIA. 50 18 16 14
OCHOBHBIE 32J1a41 ¥ METOJBI X PEHICHUS
3 Bapuaruonnsie METOfbI B 18 4 4 12
MaTeMaTHYeCKON (hU3HKE
4 O0630p MPOMACHHOTO MaTepHala U IpUeM 3.8 2 B 18
3ayera
Kontpons camoctosTensHoi padotsl (KCP) 4 - - -
[Mpomesxxyrounas arrectanus (MKP) 0,2 - - —
Hroro: 108 34 34 35,8

Paznensl guciumuinHebl, n3ydaemsie B 6 ceMectpe.

KonnuecTtBo gacos
No HanmMeHoBaHue pa3nenos Bceer AyAHTOpHaS Breayuropras
pabota pabota
© 7 713 CPC | xoHTpomb
1 VYpaBHEeHHs TapadOINIECKOTO THIIA. 16 14 12 8 12
OCHOBHBIE 3a/1a41 1 METO/BI UX PELICHUS
2 YpaBHEHHS IUTHIITHYECKOTO THTIA. 16 14 14 10 8
OCHOBHBIE 331a4H.
3. |Teopus moTeHnmana 42 12 12 10 8
[TpuMeHeHne HHTETPaTBHBIX
3 |npeobpa3oBaHMii K PENICHHUIO 32,124 30 8 8 8 6
MaTeMaTH4ecKoi pu3ukn
4 0O0630p MpoIICHHOTO MaTepuala u IpueM 9,5 B 5 5.8 17
3agera
Kontpons camocrositensnoii padotsl (KCP) 6 — — — —
[Mpomexyrounas arrectanus (UKP) 0,5 — — — —
Hmozo: 180 48 48 41,8 35,7

Ipumeuanue: JI — nexyuu, JI3 — nabopamopuuie 3anamus, CPC — camocmosmenvuasn paboma cmyoeuma, KCP —
KOHMPOAUpyemas camocmosmensHas paboma.

2.3 Conepxxanue pa3esioB (TeM) IMCHUILIHHBI

Cwmectp 5
Ne HaumenoBanue Comepxanue pasmena dopMa TeKyLIero
pazzena KOHTPOJISI
1 2 3 4
ITocTranoBka u [IpeameT u 3agaun MaTeMaTHIECKON PU3HKE, €€ KP, O, P3
KIacCupUKaIus MECTO B €CTECTBO3HAHUU. BBIBOJ OCHOBHBIX
3a71a4 ypaBHEHU MaTeMatnueckon gusnku. HaganpHbie
MaTreMaThyecKol |u rpaHuyHbIe ycioBus. [loctaHoBKa 3a7a4. 3aiaua
1 buzuku Komm. Teopema KoBanteBckoit. KoppekTHOCTB
' MTOCTAHOBKH 3314 MaTeMaTU4IeCKOi (PU3UKHU.
[Tpumep Anamapa. [TonsTre 0600IIIEHHBIX
peleHuit 3a1a4 MaTeMaTHYeCKO (PU3UKU U
npoctpanctBa Cobonesa. [IpuHIMN Cynepno3uun
JUTSL TUHEHHBIX 3a/1a4 MAaTEeMaTUIeCKO (pU3uKH.




No HanmenoBanue Conepanie pasiena dopma TEKyIIEero
pasgeina KOHTPOJISI
1 2 3 4
Knaccudukanus ypaBHeHUI BTOpOTro mopsiaxa,
JIMHEHHBIX OTHOCHUTENBHO CTAPUIMX IPOU3BOJHBIX.
Xapakrepuctuku. [IpuBenenve ypaBHeHUN K
KAaHOHMYECKOMY BHUJY.
YpaBHeHUs1 3anaya Komm nns BonHoBoro ypasHenus. @opmyna|KP (2), JIP, O, P3
runepOonuyeckoro |[lanamOepa. CyiecTBoBaHHE, €IMHCTBEHHOCTb,
tuna. OCHOBHBIE  |yCTOWMYMBOCTH perieHus. OO00IIEHHOE pelleHHE.
3a1a4u 1 MeTolpl  (PemeHue 3amaq Ha noaynpsaMoin. @opMyiib
UX peLICHUs [Tyaccona u Kupxroda. KoppekTHOCTh TOCTaHOBKH
3amayu Komwy 1ist BOJIHOBOrO ypaBHEHHs. 3a1a4a
2 Komm 151 HEOIHOPOAHOTO YpaBHEHHS.
' Kpaesbie 3a1aun 17151 BOJIHOBOTO YPaBHEHUS.
®opwmyibl ['puna. Teopembl €eIMHCTBEHHOCTH,
ycroruuBocty. 3anada lltypma—JInysmmnsa. Meron
paznenenus nepeMeHHbIx (Pypobe). Teopembl
cyliecTBoBaHMs. Pelenne HeOqHOPOJHBIX 3a4a4
MetosioM Dypre. Dynkuuu beccens. 3angaya o
KoJie0aHuu KPYTJIoil MeMOpaHbl.
Bapuanuonnsie OcHOBHbIE IOHATHSA BapHALIMOHHOTO UCYUCIICHUS: O
METO/IbI B IIOCTAaHOBKA 3a/1a4M, ypaBHeHue Ounepa-Jlarpanxka
3 MaTeMaTHYecKol |JKcTpeMyMbl QyHKIMOHANI0B. Bapuanus
" |pusuke ¢byHkunoHana. Bapuanuonnsle 3aauu B
MareMmatuueckou gusuke. Bapuammonnas 3amava
JUIsL UHTETrpajia SHEPTUH.
Cemectp 6
Ne HanmMeHnoBanue Comepianne paszena ®opMa TeKyLero
pasgeina KOHTPOJIA
1 2 3 4
YpaBHeHust HauaneHo-KkpaeBble 3a1a4u 1)1l YypaBHEHUS KP, JIP, O, P3
napaboIMYecKoro |TerIonpoBoAHOCTU. [IpuHumn Mmakcumyma. Meron
tuna. OcHoBHble | Dyphe penieHus KpaeBbIx 3aaa4. TeopeMbl
3aJ1a4d ¥ METOJbl  |€AMHCTBEHHOCTH, YCTONUMBOCTH. CylliecCTBOBaHME
1. |ux pemeHus pemenus. 3anaya Komm 1t ypaBHeHUs
TEIJIONPOBOAHOCTH. TeopeMbl €IMHCTBEHHOCTH,
yCTOMYHUBOCTH. DyHTAMEHTAIBHOE PEIICHUE.
WnTterpan [lyaccona. ™-¢pynkuusa Aupaxa. 3agaun
Ha noaynpsmoil. Meton dynkimii I'puna.
YpaBHeHUs OO1u11e cBoiicTBa rapMOHUYECKUX (DYHKITHA. KP, P3, O, JIP
sammuntuaeckoro  ([IpuHIMN MakcuMyma Jisi TapMOHHUYECKUX
tuna. OcHoBHble  |pyHKIUMI. OnepaTop Jlamnaca B KpUBOJIMHEHHBIX
3a/1a4n. KoopauHatax. @yHIaMEHTAIbHOE PEIICHNE
2. ypaBHeHus Jlamaca (B poCTpaHCTBe, Ha
mwiockocT). KpaeBble 3a1aun 1151 ypaBHEHHM
Jlanunaca u Ilyaccona. Teopembl €TMHCTBEHHOCTH.
Oyukiuu ['puna 3anaun dupuxne. UaTerpaibHbie
YpaBHEHUS.
3 Teopus [Torentnnan o6wema. [ToTHITMATIBI TPOCTOTO U P3,0
" |moTeHIMana JBaOMHOTO cios. CBeJeHUE KPaeBbIX 3a7a4 K




No HaumenoBanue Conepanie pasiena dopma TEKyIIEero
paszzgena KOHTPOJIS
1 2 3 4
HHTErpaibHbIM ypaBHEHUSAM. CyllieCTBOBaHUE
pemeHus. MeToJ pa3aeiieHus IEPEeMEHHBIX

pelIeHus KpaeBbIX 3a/1a4 B IPOCTEHIINX 00JIaCTSX.

[Ipumenenue [IpeobpazoBanue Jlamnaca. [IpeobpazoBanus Onpoc no
MHTCTpaJIbHBIX ®dyphe (IKCIIOHEHITMAILHOE, Sin-, COS- pe3ysibTaTam
4 npeoOpa3oBaHuii K [mpeodpazoBanusi, KoHeuHbIe. [IpeobpazoBanus BBIIIOJIHEHU S
" |pelieHuIo 3aaa4 beccens, Memnuna. [IpuMepsl npuMeHeHus JOMAaIIHUX U
MaTEeMaTHYeCKON  |[MHTEerpalibHbIX IPeoOpa3oBaHUM K PELICHUIO 3a7]ad | CaMOoCT. paboT
¢bu3nkn MaTeMaTH4eCKO (PHU3HKH.

IHpumeuanue: JIP — omuem/3auyuma nabopamopnotu pabomul, KP - konmponvnas paboma, PI'3 - pacuemno-
epaguuecroeo 3adanus, O - onpoc, K - koinokeuym, T — mecmuposanue, P3 — pewenue 3adau

2.3.1 3ausaTHga JeKIIMOHHOI0 THIIA

Cemectp 5

Paznen 1. Ilpenmer u 3agaum mMaremaTuyeckod (U3MKE, €€ MECTO B €CTECTBO3HAHUM.
BbIBO OCHOBHBIX ypaBHEHHMH MaTeMaThdyeckod (u3uku. HayanmpHble W TpaHUYHBIC YCIOBHUS
(2 4.). IocranoBka 3amau. 3agaya Komm. Teopema KoaneBckoit. KoppekTHOCTh MOCTaHOBKH
3amad Matemarndeckoit pusuku. [Ipumep Anamapa (2 4.). [Torsitue 0000IIEHHBIX PeIICHUH 3a/1a4
mareMaTHueckoi ¢usuku u npocrpancrsa Cobonesa. [IpuHuun cynepno3uuuu aas JTUHEHHBIX
3a1ad Mmaremarndeckor Gpusmnku (2 4.). Knaccudukanus ypaBHEeHHIA BTOPOTO MOPSIKA, THHEHHBIX
OTHOCHUTEJIBHO ~CTapIIMX HPOM3BOJIHBIX. XapakTepucTukH. llpuBeneHue ypaBHEHMH K
KaHOHMYECKOMY BUY (4 4.).

Pazpen 2. 3amaywa Komm 1 BonHOBoro ypaBHeHus. Popmyna J[lanmambepa.
CymiecTBoBaHUE, €IMHCTBEHHOCTb, YCTOMYMBOCTH pemieHus (2 4.). O0oOuieHHOe pelieHne
3amavya Komm ans HeomgHopoaHoro ypaBHeHUs (2 4.). Pemenue 3amad Ha momympsmoit (2 d.).
®opmynsl Ilyaccona u Kupxroda (2 4.). KoppektHocTh mnoctaHoBku 3amgaun Komm amns
BOJIHOBOTO ypaBHEHHS (2 4.).

KpaeBbie 3amaum g BosHOBOro ypasHeHusa. @Dopmynsl I'puna (2 4.). Teopemsl
€IMHCTBEHHOCTH, ycToWunBocTH. 3amada Lrypma—JlumyBwins (2 4.). Meron paszaeneHus
nepeMeHHbIX (Pypre) (2 4.). TeopeMsl cyiiecTBoBaHUs. Perienre HeoAHOPOAHBIX 33]]a4 METOI0M
®ypsoe (2 4.). Dynkuuu beccens. 3agaua o konedaHuu Kpyriaoi MmemMOpansl (2 4.).

Paznen 3. OcHOBHblE MOHSATHS BapUAllMOHHOIO MCYMUCICHHS: IMOCTAaHOBKA 3ajaud,
ypaBHeHHe Dinepa-Jlarpanxa. DkcTpeMyMbl (QyHKIMOHANOB. Bapuanusa ¢ynkunonana (2 4.).
Bapuanuonnsle 3amaun B MaTemaruueckoil ¢usmuke. Bapuarnumonnas 3amauya uis MHTerpaja
sHepruu (2 4.).

Cemectp 6

Pasnen 1. HawansHo-KkpaeBele 3amadd JUisl YpaBHEHHs TEILUIONPOBOAHOCTH. [IpmHumm
Makcumyma (2 4.). Meton @ypbe penieHus kpaeBbix 3amad (2 4.). Teopembl €AMHCTBEHHOCTH,
ycroiunBoctu. CymectBoBanue pemeHus (2 4.). 3amava Komwm ans  ypaBHeHuUs
TEIUIONPOBOAHOCTU. TeopemMbl €IWHCTBEHHOCTH, YCTOWYMBOCTH (2 4.). DyHIaMeHTalbHOE
pemenne. Uuterpan Ilyaccona. ™-pynknusa Jupaka (2 4.). 3agaum Ha mosynpsimoil. Meton
¢byukuuii 'puna (2 4.) PacnpocTtpanenue kpaeBoro pexxuma (2 4.).

Paznen 2. Omneparop Jlamuiaca B KpUBOJNMHEHHBIX KoopauHaTaX. (PyHAaMeHTalbHOE
pemieHue ypaBHeHus Jlamaca (B mpocTpaHcTBe, Ha IUIOCcKOCcTH). OOmmue cBOMCTBa
rapMoHndeckux QpyHkiuil. [IpuHImMn Mmakcumyma i rapMoHudeckux Gynximii (2 4.). Kpaessie
3amauu s ypaBHeHui Jlamnaca u [lyaccona. Teopemsr equncTBeHHOCTH (2 4.). @yHK1uu ['pruHa
3agaun Jupuxie u Heiimana, ux cBoiictBa (2 u4.). Ilpumepsr mocrpoenus ¢yHkumii I'prna



(MOJLTYIPOCTPAHCTBO, MOMYIUIOCKOCTh, KpyT) (2 4.). IlocTpoenue ¢pynkuuu ['puna BHyTpeHHEeH 1
BHemHen 3ama4d Jupuxie ans mapa (2 4.). Cnencteust u3 hopmynsl [Iyaccona (2 4.). Teopemsr o
MOCIIEA0BATEIHHOCTSAX TapMOHUYECKUX QYyHKIIUH (2 4.).

Pa3nen 3. HecoOcTBeHHBIE MHTErpasibl, 3aBHUCAIIME OT IMapamerpa. lloTeHmman
anekTpoctarndeckoro moust (2 4.). [lorennuan oobema u ero coiictsa (2 4.). [loBepxHOCTHBIC
MOTEHIMANBl U MX CBOMCTBa (2 4.). HTerpanbHble ypaBHeHus Tuna ®pearonbma. Teopembl
Openronpma. CBeficHHE KpaeBbIX 3ajad K WHTETpAbHBIM ypaBHeHUsM. CyliecTBOBaHUE
pemenus (2 4.). Meroa pasaeneHuss NEPEMEHHBIX DPELICHUS KPaeBbIX 3a/ad B MPOCTEUIINX
obmactax (2 4.).

Pa3nean 4. [Ipeo6pazosanue Jlamnaca (2 4.). [IpeoOpazoBanus @ypbe (IKCIOHEHITUATBHOE,
sin-, cos- npeoOpa3oBanusi, koHeuHble (4 4.). [IpeoOpaszoBanust beccens, Memmuna. [Tpumepbt
MPUMEHEHHUS UHTETPAJIbHBIX MpeoOpa3oBaHmil K pellIeHUIO 3a7au MaTeMaTudeckoi ¢pu3uku (2 4.).

2.3.2 3aHATHS CEMHHAPCKOI0 THIIA

VY4uebHbIl IUIAH HE NpeAycMaTpUBaeT MPAaKTHUYECKUX 3aHATUH 10 JUCLUILIMHE
«YpaBHEHUS] MAaTEMAaTUYECKON (PU3UKN».

2.3.3 JlaGopaTopHbIe 3aHATHUSA

Cemectp 5

Paznen 1. Ilpenmer u 3amaum mMaremaTuyeckod (M3MKE, €€ MECTO B €CTECTBO3HAHUM.
BbIBO OCHOBHBIX ypaBHEHHMH MaTeMaTWdeckod (u3uku. HayanmpHble W TpaHUYHBIC YCIOBUS
(2 4.). [ocranoBka 3amau. 3agaya Kommu. Teopema Koaneckoit. KoppekTHOCTh MOCTaHOBKH
3agad Matemarndeckoit pusuku. [Ipumep Anamapa (2 4.). [Torsitue 0000IIEHHBIX PeIICHHUH 3a/1a4
mareMaTHueckoi ¢usuku u npocrpancra Cobonesa. [IpuHIun cynepno3uuuu Ajsi JUHEHHBIX
3a/1a4 MaTemMaTuueckoi gusuku (2 4.). Knaccudukanus ypaBHeHHI BTOPOro Mopsiika, TMHEHHbIX
OTHOCHUTEJIBHO CTapIIUX IPOMU3BOAHBIX. XapakTepucTuku. [IpuBeneHue ypaBHEHUN K
KaHOHMYECKOMY BUY (4 4.).

Pazpen 2. 3amawa Komm jma BonHOBoro ypaBHeHus. @Popmyna J[lanmambepa.
CymiecTBoBaHUE, €IMHCTBEHHOCTb, YCTOMYMBOCTH pemieHust (2 4.). O0oOuieHHoe pelieHne
3amavya Komm ans HeomgHopoaHoro ypaBHeHUs (2 4.). Pemenue 3amad Ha momympsmoit (2 d.).
®opmynsl Ilyaccona u Kupxroda (2 4.). KoppexktHocTh mnocraHoBku 3amauu Komm s
BOJIHOBOTO ypaBHEHHS (2 4.).

KpaeBbie 3amaum ans BosHOBOro ypasHeHusa. @opmynsl I'puna (2 4.). Teopemsl
€IMHCTBEHHOCTH, ycToWunBocTH. 3amada ltypma—JlmyBwins (2 4.). Meron paszaeneHus
nepeMeHHbIX (Pypre) (2 4.). TeopeMsl cyiecTBoBaHMs. Pelienre HeOTHOPOAHBIX 3a7]ad METO/I0M
®ypsoe (2 4.). Dynkuuu beccens. 3anaua o konebaHuu Kpyriaoi MmeMOpansl (2 4.).

Pasnen 3. OcHOBHBIE MNOHATHS BapUAlMOHHOTO MCYHCIEHUA: IIOCTAaHOBKA 3aJadH,
ypaBHeHHe Dinepa-Jlarpanxka. DkcTpeMyMbl QyHKIMOHANOB. Bapuanus ¢ynkunonana (2 4.).
Bapuanuonnsle 3amaun B MaTemartuueckoil ¢usuke. Bapuaruonnas 3agava Juisi MHTerpasa
sHepruu (2 4.).

Cemectp 6

Pasnen 1. HawansHo-KkpaeBele 3amadd JUisl YpaBHEHHs TEILUIONPOBOAHOCTH. [IpmHumm
Makcumyma (2 4.). Meton @ypbe pemieHust kpaeBbix 3amad (2 4.). Teopembl €AMHCTBEHHOCTH,
ycroiunBoctu. CymectBoBanue pemeHus (2 4.). 3agaya Komm ais  ypaBHeHuUs
TEIUIONPOBOAHOCTH. TeopeMbl €IMHCTBEHHOCTH, ycToiumBocTH (2 4.). dyHmameHTanbHOE
pemenne. Hurterpan Ilyaccona. ™-dyakumst upaka (2 4.). 3agaunm Ha TOSIYIPSMOM.
Pacnpoctpanenue kpaeBoro pexxuma. Meron ¢pynkuuii ['puna (2 4.).

Pasgen 2. Omeparop Jlannaca B KpHBOJIMHEHHBIX KoopauHaTax. DyHaameHTanbHOE
pemienue ypaBHeHus Jlammaca (B mpocTpaHCTBE, Ha IUIOCKOCTH). OOmme CcBOHCTBa
rapMoHnueckux GpyHkui. [TpuHImn Mmakcumyma st rapMonndecknx Gyukmuii (2 4.). KpaeBbie
3aznauu Uit ypaBHeHul Jlannaca u Ilyaccona. Teopemsl ennHcTBeHHOCTH (2 4.). @yHKuuu ['puna



3agaun upuxie u Heiimana, ux cBoiictsa. [Toctpoenue Gpynkiuu ['prHa BHyTpeHHEW U BHEITHEH
3anmau Jlupuxime nos mapa (2 4.). Cneacteus u3z popmynsl [lyaccona (2 4.). [lorennman oobema u
ero cpoiictBa (2 u4.). [loBepxHOCTHBIE MOTEHLMAIBI U UX CcBOMcTBa (2 4.). UHTerpaibHble
ypaBHeHus CBeleHHE KpaeBbIX 3a7ad K UHTErpalibHbIM ypaBHeHHsIM. CyllecTBOBaHUE
pemeHus.(2 4.). Meton pasfeneHuss NEPEMEHHBIX PEIICHHs KpPaeBbIX 3a4ad B IPOCTEHIIMX
obnactsx (2 4.).

Pa3nen 3. [IpeoGpazoBanue Jlamnaca. [IpeoOpazoBanus ypee (3KCOHEHIIUATBHOE, SiNn-,
C0s- mpeoOpazoBaHusi, KoHeuyHble (2 4.). IIpeoOpasoBanus beccens, Memmna. IIpumepst
NPUMEHEHHS MHTErPAIbHBIX TPe0Opa30BaHUi K PEIICHHIO 3a]ad MaTeMaTudeckoi pusuk (2 4.).

2.3.2 3aHdATHSA CEMHUHAPCKOT0 TUIIA

1. Bynak B.M., Camapckmii A.A., TuxonoB A.H. COopHUK 3a1a4 MO MaTeMaTUYCCKOM
¢dusuke; 2. EBnokumoB A.A., [1aBnosa A.B., Pyouos C.E. YpaBHenus marematudeckoii Gu3uku.
Metoanueckue ykazanus; 3. Antynud K.K. Meronsr marematnueckoii ¢pusuku; IlaBmosa A.B.,
Pybuos C.E., CmupnoBa A.B. [IpuMmeHeHne HHTErpaibHbIX MpeoOpa3oBaHUil K PelIeHUIo 3a1a4
JUIsl ypaBHEHHUH B YaCTHBIX IIPOU3BOAHBIX. MeTtoanueckue ykazanus. 4. ['onockokos, [1.I1. Kypc
MaTeMaTnyecKkor (pu3uKu ¢ ucroab3oBanue makera MAPLE.

Cemectp 5
Pa3znen 1. YpaBHeHUs: B 4aCTHBIX MPOU3BOJHBIX, MOPSAIOK, JIUHEHWHOCTb, OJJHOPOJHOCTD,
npuMepsl. BeIBoJ ypaBHEHHMSI MajbIX MMONEPEYHBIX KOJEOAHUH CTPYHBI U MaJbIX HPOJOJBHBIX

KOJIEOAHUH CTEep KHs, HHTETPalIbHbII 3aKOH COXpaHEHUS KoyndecTBa ABMKeHHs. HadanbHble U
rpaHu4HbIe ycinoBus. [loctaHoBKa 3aaay.

NeNe 11, 15, 12, 16, 18, 20, 22 (1, ri1asa 2), 1-4 ctp. 8 (2).

BeIBOA ypaBHEHUS TEIJIONPOBOAHOCTH, HMHTETPAIBHBIA 3aKOH COXPAHEHUs OJHEPIUH.
BoiBon ypaBHenust nud@dy3un, UHTETpalibHbI 3aKOH COXpaHEHUS KOJIMYECTBA BEIECTBA.
Havanbable ¥ rpaHuuHble ycinoBus. IlocraHoBka 3agad. BeiBoA ypaBHEHUH TMAPOAUHAMUKHU U
aKyCTHUKH. Y paBHEHMS YCTaHOBUBIIMXCSA ITporieccoB. [’ pannunble ycnoBus. [loctaHoBKa 3a1a4.

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

Knaccugukanus ypaBHeHHH 2-ro mopsaka MHOTHX THepeMeHHbIX. Kiaccudukarus
yYpaBHEHUH 2-TO MOpsiiKa € JBYMS HE3aBUCHUMBIMU I€PEMEHHBIMM, XapaKTEpPUCTUUYECKOE
YPaBHEHHUE U XapaKTepuCTHKU. [IpuBeneHne ypaBHEHUH ¢ AByMs HE3aBUCUMBIMU II€PEMEHHBIMU
K KaHOHMYECKOMY BHAY (ypaBHEHUS C TOCTOSHHBIMU Ko3(dduuuenramu). Ilpusenenue
YPaBHEHHUH C JIByMS HE3aBHCHMBIMU IIEPEMEHHBIMM K KAaHOHHYECKOMY BHIY (YpaBHEHHUS C
nepeMeHHbIMH  Koad¢uuuentamu). IlpuBeneHue ypaBHeHHH C JABYMsS HE3aBHCHUMBIMHU
NIEPEMEHHBIMU K IPOCTEUILIEMY BUTY

24-27 (1, rnaBa 1), 28, 29, 2,4,5 (1, rnasa 1), 1-9 (2), 6-11 (1, rmasa 1), 1,5,7 ctp. 13 (2),
12-16 (1, tmaBa 1), 7,9, 14-25 (2), NeNel-3 (4, rnaBa 2).

Paznen 2. Meton XxapakTepUCTHK PELICHUs] ypaBHEHUH runepbonnyeckoro Tumna. Pemenne
3amaun Komm 1y1st oqHOMEpHOTO BOTHOBOTO ypaBHeHUs. @opmyna Jlamambepa. Pemenne 3amau
Ha MOJYNOpsIMOM Ml OJHOMEPHOTO BOJHOBOrO ypaBHeHHMs. Pemenue 3amaunm Kowmwm s
ypaBHEHHUS TUIEPOOIMYECKOTO TUIA B MPOCTPAaHCTBE W Ha muiockocTH. @opmynel [lyaccona u
Kupxroga. Metog @ypbe penieHust KpaeBbIX 3a/1a4 il ypaBHEHUH THIEPOOIMYECKOTO THIIA.

1-5,8,9, 13 ctp. 18 (2), 2-4,9,10 ctp. 22 (2), 61,62 (1, rnaa 2), 73, 74 (1, rnasa 2), 21-23
(1, rmaBa 6), Ne 15 ctp. 18 (2), 25-27 (2, rnaBa 6), 2, 10-13,15,18 ctp. 33 (2), 104, 110, 111 (1,
rmaBa 2), NeNe 5-11 (4, rnmaBa 2)



Pa3nen 3. Bapuannonnslie 3a1aun.

848,850,853, 851,854,855 (3), NeNe 1-9 (4, ru1aBa 8).

Cemectp 6

Paznen 1. Pemenne HayanpHO-KpaeBbIX 3ajad Uil ypaBHEHMH Mapa0OoIMyYecKoro THUIIA.
Meton ®@ypse. Meton @ypbe pelieH!ss HEOJHOPOIHBIX 33a4 JUIsl ypaBHEHHM 1apaboInuecKoro
tuna. Pemenue 3agaun Komm uia ypasHeHus temnonposogsoctu. @opmyina Ilyaccona.

30, 33, 34,35 (1, rmaBa 5), 9 (1, rmaa 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, rnasa 3), 1-4 ctp. 24 (2), 79,80,86 (1, rnasa 3).

Pa3nen 2. 'apmonunueckue pynkiuu. OCHOBHBIC CBOMCTBA. PereHue KpaeBbIX 3a1ay s

ypaBHeHus Jlaruiaca B nmpocteimux obnactsax. Merog @ypoe. Metong @ypbe perieHus: KpaeBbIX
3aja4 Ui ypaBHeHus [lyaccoHa B Kpyre u KOJbLeE.

14 (a—n), 15 (1 rmaBa 4), 13 (6—¢), 17-19 (1 rnaBa 4), 29, 30,31 ctp. 34 (2), 30-32, 34 (1
rinasa 4)
Pa3znen 3. [lpumenenue ¢ynkumii ['puna x permenuro 3amad Juis ypaBHeHus Jlamaca

(mosrymocKkocTh, Kpyr). [IpuMenenne koH(GEepMHBIX 0TOOpaKeHUH K IpeoOpa30BaHUI0 00IacTei.

Pa3nen 4. [IpeoGpazosanue Jlamnaca, [IpeoOpazoBanre @ypbe (IKCIOHEHIIUAIBHOE). Sin-,
cos-nipeoOpazoBanus Oypbe HA MOTYNPAMON, KOHEUHBIE TpeodpazoBanust Oypre.

180,182 (1 rnasa 2), 88,89 (1 rmasa 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 wW3yyeHWHM JUCUUIUIMHBI MOTYT TPHUMEHATHCS  DJIEKTPOHHOE  OOydYeHHE,
TUCTaHIIMOHHBIE 00pa3oBaTeNnbHbIe TeXHOJIoTHH B cooTBeTcTBUU ¢ DT'OC BO.

2.3.4 llpumepHasi TeMaTHKa KYPCOBBIX PadoT (IIPOEKTOB)

VY4eOHbII MIaH HE  MOpeJycMaTpuBaeT KypCcOBbIX  padOT MO  JUCHUIUIMHE
«YpaBHEHUsIMATEMaTHUECKON (PU3UKI.

2.4 Ilepedyenb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSTeJIbLHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

[TepedyeHs yueOHO-METOIUYECKOTO 00€CTIEUeHUS TUCIUTIITUHBI 110

Ne Bun CPC BBINOJIHEHUIO CAMOCTOSITENbHOM paboThI
1 |IloaroroBka K| 1.YpaBHeHus maremaTnueckoi GpU3MKH (3JIEKTPOHHBIN pecypc, cpena
TEKYIIEMY MoayapHOTro 00yuenus http://moodle.kubsu.ru)
KOHTPOJIIO 2.Metoauueckue yKa3zaHUs [0 OPraHU3alMM  CaMOCTOSTEIbHOM
paboThl CTyneHTOB, yTBepkaeHHble YC®, mnpotokom Nel ot
30.06.2025
2 |I[IpopaboTka 1. HWnbun, A. M. YpaBHeHust MaTeMaTH4yecKol pusuku : yueOHoe nocodue /
Marepuana A. M. Unbua. — Mocksa : @U3MATIINUT, 2009. - 192 c. - [Dn1eKTpOHHBIA

pecypc]. - Pexxum noctyma: https://e.lanbook.com/book/2181.

2. KapueBckuii M.M. Jlekuuu nmo ypaBHEHUSIM MaTeMaTHYeCKOH (PHU3MKH.
CII6.: Jlams, 2016. 164 c. [OnextponHslli pecypc]. - Pexum mpocrtyma:
https://e.lanbook.com/book/72982.

3. Aurynun, K. K. Meroast matemarnueckoit ¢usuku / K. K. Anrynun. — 3-
e m3n. — Mocksa : upekr-Menua, 2014. — 123 ¢. — Pexxum nocTymna: mo



http://moodle.kubsu.ru/
https://e.lanbook.com/book/72982

MOJIITUCKE. - Pexum JocTyma:
https://biblioclub.ru/index.php?page=book&id=240552.

4. Kynpsmos, C.H. OcHoBHBIE METOABI pelICHHs MPAKTHUECKUX 3a/4ad B
Kypce «YpaBHenuss Matematmueckod ¢usukm» / C.H. Kynmpsmmos, T.H.
Pamuenxo. Pocros v//1: M3n-Bo FODY, 2011. 308 c. [DnexTpoHHEIH pecypc]. -
Pexxum noctyma: http://biblioclub.ru/index.php?page=book&id=241103

5. Tuxonos A.H., A.A. Camapckuii. YpaBHEHUSI MaTeMaTHIECKON (PU3UKH.
M.: U3a-8o MI'Y, 2004. 798 c.

6. Meroauueckne yKa3aHUs MO OPraHM3AMH CAMOCTOSATEIBHOW pPabOTHI
CTYJeHTOB, yTBepkaeHHble Y CD, npotokon Nel ot 30.06.2025

Y4eOHO-METOIMYeCKHe MaTepHalibl Ui CaMOCTOSITEIbHONH pPabOThl OOydYaIOMIMXCS M3
YHCJia MHBAJIHU/IOB U JIUI C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3710poBbsi (OB3) npenocrasnsiorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 370POBbS M BOCHPUSATHS HH()OPMAIIH:

Jiia U1 ¢ HapYIICHUSIMU 3PEHUSL:

— B I1€YaTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B hopMe PIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiins.

JIist L ¢ HapyIIeHUsIMU CIIyXa:

— B IIeYaTHOM opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jjig U1 ¢ HapyIIeHUSIMA OTIOPHO-JBUTATEILHOTO anmnapara:

— B mieyaTHoOU hopme,

— B popMe IEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBINA TepeyeHb MOXeT OBbIThb KOHKPETH3MPOBAH B 3aBUCHUMOCTH OT KOHTHHI€HTA
o0ydJaronuxcs.

2.5 CamocTosiTe/IbHOE H3Yy4YEeHHE PA3/1e/10B JUCHUIINHBI

Llenbto caMocTOSATENHHONM pabOThl SBJISETCS YriayOJieHHWe 3HAHHWM, IOJyYeHHBIX B
pe3yibTare ayJUTOPHBIX 3aHATHH, BEIpaOOTKa HaBBIKOB MHAWBUYAIIbHOM paboThl, 3aKperyieHne
HaBBIKOB, C(DOPMUPOBAHHBIX BO BpeMs MPAKTUUECKUX 3aHATHH.

CopnepxaHue NpPUBEIEHHOM OCHOBHOM U JIOMOJIHUTEIBHOW JIUTEPATyphl IO3BOJISET
OXBaTHUTbh HIMPOKUN KPYT 33]a4 U METOJIOB MaTEMAaTUYECKON (PU3UKH.

Cemectp 5

Pazgen 1. IlocranoBka 3amay MaTematudeckodl ¢usuku. HekoppekTHble 3anauu;
Knaccudukanus ypaBHEHHI B 4aCTHBIX TPOU3BOAHBIX BTOpOro nopsaka. Kanonnueckue Gopmsl.
ConpspKeHHBIE ONIEPATOPHI.

Jluteparypa [O 1-3, [ 1].

Paznen 2. 3ajava ¢ 1aHHBIMH Ha XapaktepucTukax (3amada ['ypca). CymecTBoBaHue u
€MHCTBEHHOCTh pEIIeHHs 3aJaud C JaHHBIMH Ha XapakTepuctukax; Merox Pumana;
Criennaneible GyHKIMU MateMaTHueckoi ¢usuku. Kiaccuueckue opToroHaiabHbBIE MOJIMHOMBI.
VYpasuenue beccens u uunuHApUYECKUue GYHKIUH.

JIutepatypa [O 1-3, J1 9].

Pa3znen 3. OcHOBHbIE MOHATHS BapUAllMOHHOTO MCUUCIEHUS (QYHKIIMOHAM, TUHEHHbIE U
KBaJpaTHUHble  (YHKIMOHANBI, OJKCTpeMyMbl  ¢yHKuMoHana); IIpocredimme  3amaum
BapHAIlMOHHOTO UCYHCIICHHS (3a1a4a 0 OpaXxMCTOXPOHE, U30MIEPUMETPHUIECKast 3a/1a4a).

JIutepatypa [O 1-3, /19, 10]

Cemectp 6
Paznean 1. 3agaun, npuBosIIKE K ypaBHEHUAM MapabOIMyecKoro Tumna. JlonoJHuTeNbHbIe


http://biblioclub.ru/index.php?page=book&id=241103

YCIIOBHS M TOCTaHOBKA KPAEeBBIX 3ajad JJs ypaBHEHHH mapabosiuueckoro Tuma. [IpenenbHble
cirydan; OyHKIMS NCTOYHUKA Tl yPAaBHEHUS TapaboIMIecKoro TUIa.
Jlureparypa [O 1-4, 1 1, 9, 10].

Pa3znen 2. YpaBHenue [enbMrosiblia B HEOrpaHMUECHHON 00JACTH. YCIIOBUS HM3ITYUYCHUS;
OcHOBHBIC MOHSTHUSI TEOPUU HHTETpaIbHBIX ypaBHeHui; [lommHombl Jlexxanapa. Cdepuueckue
(mrapoBswie) pynkiuu. Meton @ypre penieHus BHyTpeHHEH 3aaaun J{upuxie ais mapa.

Jluteparypa [O 1, 1 9, 10].

Pa3nen 3 Kiaccuueckune mHTerpanbHbie npeodpazoanus (Dypwe, Xankens, MemiuHa,
Jlanmnaca, KonrapoBuua—JlebeneBa, Memnepa—®oxka). MHTerpanpHble npeoOpa3oBaHUA
00001ICHHBIX (QYHKITHIA.

Jlureparypa [/ 1,7, 9].

3. O0pa3zoBare/ibHbIC TEXHOJIOTHH

B coorserctBuM ¢ TpeboBanusiMu @I'OC B mporpamma JUCHUIUIMHBI [IPESyCMaTpUBacT
UCIOJBb30BaHUE B Y4eOHOM Ipolecce CIEAYILMX 00pa30BaTE/IbHbIE TEXHOJIOTHM: UYTCHHE
JEeKIUMA € HCIHOJIb30BAHUEM MYJIbTUMEAUWHBIX TEXHOJOIMH; METOA MajblX Tpymi, pa3dop
IIPAKTUYECKUX 3a7a4.

[IporpaMma 1o AMCHUIUIMHE «YPpaBHEHUS MaTeMaTH4eCKOW (DU3MKW» MpeaycMaTpUBacT
UCIOJIb30BaHUE B Y4eOHOM IIpolecce CIEAYIOUMX 00pa30BaTelIbHbIE TEXHOJOTHH: UYTEHHE
JEKIMHA € HUCIOJIB30BAHUEM MYJIbTUMEIUIHBIX TEXHOJOTH; paboTa HaJ WHAMBUIYaIbHBIMU
3aJJaHUSMU C UCIIOJIb30BAaHUEM TaKETOB MPUKJIAIHBIX IPOrpaMM, pa300p KOHKPETHBIX CUTYyalui
Ha MPaKTUYECKUX 3aHATHSIX.

KomnbroTepHble TEXHOIOTUU HPEAOCTABISAIOT CPEACTBAa PAa3HOIUIAHOBOI'O OTOOPAKEHMS
aJITOPUTMOB U IEMOHCTPALIMOHHOTO MAaTepHaIa.

[Toxxon pazbopa KOHKPETHBIX CUTyalluid HIMPOKO UCIOJIb3YyeTCs Kak MpernojiaBaTeieM, Tak
u OakanmaBpaMH BO BpeMs JIEKIMI M aHalIW3a pPe3yJbTaTOB CaMOCTOATENBbHOH paboThl. OTO
00YCIIOBIIEHO TE€M, UTO B IPOLIECCE MOJEIMPOBAHUS YaCTO BCTPEYAIOTCS 3a/aud, JUIs KOTOPBIX
€IMHBIX ITOXO0A0B HE CylecTBYeT. [Ipy McCe0BaHNN U PEIIEHNN KaKOW KOHKPETHOU 3a1a4u
UMeeTCsd, KaK IpaBHJIO, HECKOJIbKO METOAOB, a 3TO TpedyeT pa3bopa M OLEHKH LEeNoH
COBOKYITHOCTH KOHKPETHBIX CUTYalLUi.

[Tpu 0OyueHHnn HCHOIb3YIOTCS CIEAYIONIE 00pa30BaTeIbHbIE TEXHOIOTHH:

- TexHomoruss KOMMYHUKAaTHBHOIO OOy4eHUs — HampaBieHa Ha (OpPMHpPOBAHUE
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTHU CTY/IEHTOB, KOTOpasi siBJsieTcsl 6a30BOM, HEOOXOIMMOM AJist
aJlaNTalliy K COBPEMEHHBIM YCIIOBUAM MEXKYJIbTYPHOU KOMMYHHMKAIUH.

- TexHonorusi pa3sHOypoBHEBOro (AudQepeHIMpPOBaHHOr0) OO0y4YeHHUs — MpeAroiaraer
OCYIIIECTBIICHHE TO3HABATEILHOW NEATEIFHOCTH CTYACHTOB C YYETOM WX HWHAWBUIYAIbHBIX
CHOCOOHOCTEHM, BO3MOXKHOCTEH W HMHTEPECOB, MOOMIPSAS WX PEATU30BBIBATH CBOM TBOpPYECKUN
noreHman. Co3JaHne W WCIOJIh30BAHUE TUATHOCTHYECKUX TECTOB SIBISETCS HEOTHEMIIEMOU
YaCThIO IaHHOW TEXHOJIOTUH.

- TexuHomorus MOAYJIBHOT'O O6y‘-ICHI/I$I — HOpeaycMaTrpuBacTt JACJICHUC COACPKAHUA
JAUCHUIIIIMHBI HA 1OCTATOYHO aBTOHOMHBIC Pa31CJIbl (MO,I[}/J'II/I), HHTCTPHUPOBAHHBLIC B 06LHHf/'I KypcC.

- HudopmanmonHo-kommyHukamonusie TexHojgorun (MKT) - pacmmpsitor pamku
00pa30BaTEILHOrO IPOIECCa, MOBBIMAS €r0 MPAaKTUYECKYK HAIPABIEHHOCTb, CHOCOOCTBYIOT
UHTCHCU(UKAIIMM CAMOCTOSATENIbHOM padOThl y4yallMXCsl M TOBBINIEHHIO I103HABaTEIbHON
AKTUBHOCTH.

- VIHTepHET-TeXHOJOTUU — TMPEAOCTABISIIOT IIUPOKUE BO3MOKHOCTH JUIsl TOMCKa
uH(popMalnu, pa3pabOTKU HAyYHBIX IPOEKTOB, BEICHUS HAyYHBIX HCCIEI0BaHUN.



- TexHosoruss MHAMBUIYyaNIHU3alUU OOYUYEHMs] — IIOMOTaeT pean30BbIBATh JMYHOCTHO-
OPUECHTHUPOBAHHBIN TOAXOJ, YYHUTHIBas WHIUBHIyaJbHbBIE OCOOCHHOCTH M MOTPeOHOCTH

ydaniuxcs.

- IlpoekTHass TEeXHOJIOTUS — OpPUEHTUPOBAHA HA MOJEIUPOBAHHUE COLHUAIHLHOTO
B3aUMOJICHCTBUSL Y4YAIllUXCSA C IEJIbI0 PEIIeHUs] 3aJady, KOTopas OIpeaesieTcs B paMKax
poecCuOHANBHOM MOATOTOBKH, BBIICTSS Ty WIM UHYIO IIPEIMETHYIO 00J1aCTh.

- TexHonorusi o0y4eHUs B COTPYIHUYECTBE — pealu3yeT MJCK B3aUMHOI0 00ydeHus,
OCYILLECTBIISAA KaK HHAMBUIYalbHYI, TaK MU KOJUIEKTMBHYIO OTBETCTBEHHOCTb 3a pELICHUE
yueOHBIX 3ajau.

- TexHomorusi pa3BUTHS KPUTHYECKOTO MBIIIICHUS — CHOCOOCTBYeT (HOpMUPOBAHUIO
Pa3sHOCTOPOHHEH JIMYHOCTH, CIIOCOOHOM KPUTHYECKHM OTHOCUTbCA K HMH(DOPMALUU, YMEHUIO
0oTOMpaTh MHMOPMAIHIO [T PEIICHHS TOCTABICHHON 3a]a4u.

KommiekcHoe ucrnosib3oBaHuEe B y4eOHOM IPOLIECCE BCEX BBIIICHA3BAHHBIX TEXHOJIOTHIM
CTUMYJIMPYIOT JINYHOCTHYIO, HMHTEUIEKTYaJbHYI0 aKTUBHOCTb, Pa3BHUBAIOT I103HABATEJIbHbIE
IpPOILECChl, CHOCOOCTBYIOT (OPMHMPOBAHUIO KOMIIETEHIMH, KOTOPBIMH JOJDKEH 00a1aTh
OyIyIIHMI CTICIIMAIINUCT.

OcHOBHbIE BU/Ibl HHTEPAKTUBHBIX 00pa30BaTEIbHBIX TEXHOJIOIUN BKJIIOYAIOT B CEO0sI:

- pabota B MaJbIX Ipymnmnax (KOMaH/€e) - COBMECTHAs JIeATEIbHOCTh CTY/IEHTOB B IPYIIIIE MO
PYKOBOJICTBOM JIU/IEpa, HAIIpaBJICHHAS HA peIIeHUE O0IIeH 3a/1aui IyTEM TBOPYECKOTO CIIOKEHHS
pe3yNbTaTOB HWHAMBUAYAIbHONH pabOThl UJICHOB KOMAHIbI C JEJIGHHEM IOJHOMOYUN U
OTBETCTBEHHOCTH;

- aHaNu3 KOHKPETHBIX CHUTYyallUi - aHallM3 pealibHbIX MPOOJIEMHBIX CUTYalluil, NUMEBIIUX
MECTO B COOTBETCTBYIOIIEH 00JaCTH MPOo(EeCCHOHATbHONU NEATENbHOCTH, U TOUCK BapHaHTOB
JTYYIIUX PEUIeHU;

- pa3BUTHE KPUTHUYECKOT'O MBIIUICHUS — 00pa3oBaTeIbHasl e TENbHOCTD, HAIIPaBIEHHAs Ha
pa3BUTHE Y CTYJEHTOB Pa3yMHOT0, PEQIIEKCUBHOTO MBIILIEHUS, CIOCOOHOTO BBIIBUHYTH HOBBIC
UJeH U YBUIETh HOBBIE BOZMOXKHOCTH.

[Tonxon pa3dbopa KOHKPETHBIX 3aJjad W CUTyaUUH IIMPOKO HCIIOJIB3YeTCs Kak
mpenojaBaTenieM, Tak U CTYIACHTaMHU BO BpeMs JEKIUi, J1a00paTOpHBIX 3aHATHN M aHaIu3a
pe3yJabTaTOB CaMOCTOSITEIBHON pabOThl. DTO OOYCIOBJIECHO TEM, YTO MPHU HCCIEIOBAaHUU H
pEIIeHNH KaXKI0M KOHKPETHOH 3a/1a4kl UMEETCsI, KaK MPaBUII0, HECKOJIBKO METO/IOB, a 3TO TpeOyeT
pa3z0opa 1 OLIEHKHU 11eI0M COBOKYITHOCTU KOHKPETHBIX CUTYallUi.

Obuee
Hcnonp3yembie HHTEpaKTUBHBIE 00pa30BaTeIbHbIC
Bun 3apsaTus KOJIUYECTBO
TEXHOJIOTUHI
4acoB
Cemectp Crnaiig-nexiuu. OOCyKIeHHe CI0KHBIX
T 1 BONPOCOB: YpaBHEHUS TUIIEPOOTHUECKOTO 8
tuma. OCHOBHBIE 33J]Ja4l 1 METOJIbI UX
peneHus
[TpakTueckue 3aHITHS B peKIMax
5 J3 2 | B3aMMOJICHCTBHS «IIPETOaBATENb — CTYICHT» U 8
«CTYIEHT — cTyAeHT» (pa3aen 1)
Craiin-nexuun. O0CyXIeHHE CI0XKHBIX
5 1 1 BOIPOCOB: [I[puMeHeHNe HHTETPATBHBIX 10
npeoOpa3oBaHUi K PEIICHUIO 3a1a9
MaTeMaTu4ecKon (pu3nuKu




Oo0iee
Hcnons3yemble MHTEpAKTHBHBIC 00pa30BaTEeIbHBIC
Bun 3angarus KOJIHNYECTBO
TEXHOJIOTHH
4acoB
Cemectp Crnaig-nekuuu. O0CyX)IeHUE CIOXKHBIX
1 1 BOIIPOCOB: YPaBHEHHS TUIIEPOOIMUECKOTO 8
tuma. OCHOBHBIE 3aJja4X U METOJIBI UX
perieHus
[TpakTHYeCcKHe 3aHITHS B PEKUMAX
JI3 2 B3aUMOJICHCTBUS «IIpeToaBaTelb — CTYACHT 10
U «CTYJIEHT — CTyJIeHT» (pa3zaen 1)
HToro 36

Lenb s1ekyuu — 0030p METOAOB IMOCTPOSHHUSI MAaTEMaTHYECKHUX MOJEIed Ha OCHOBE
YpaBHEHHI MaTeMaTHYECKOW (PH3UKH, 3HAKOMCTBO C IPOOJIEMaMH U ariapaToM MaTeMaTHYECKOU
¢u3uku. Ha JeKnusix CTyAeHTHl MOJy4aroT oOliee MpeaCcTaBIeHHE O TOAXO0JaX W METOAax
UCCIICIOBAHMS U PEIICHUS 3a/1a4 MATEMAaTUICCKON (PU3HUKH.

Lens nabopamopnozo 3anamusa — HAYYUTH TPUMEHSTH TEOPETHUYECKHE 3HAHUS TPU
PCLICHHH W HCCIICJOBAHUM KOHKPETHBIX 3a/iady, B TOM YHUCIE C MOMOIIBI0 MaTeMaTHYECKUX
nakeToB (Ha pumepe Maple).

Tembl, 3aaHuss U BOMPOCHI JUISI CAMOCTOSITEIILHOM pPa0OThI MPU3BaHBI CPOPMHUPOBATH
HAaBBIKHU IIOHCKa I/IH(l)OpMElIIHH, YMCHHA CaMOCTOATCIIBHO paClinupiaTb H YTJIY6JI$ITI> 3HaHUA,
TIOJTyYCHHBIC B XO/I€ JICKIIMOHHBIX U JJAOOPATOPHBIX 3aHSATHIA.

[Toaxon pazdopa KOHKPETHBIX CUTYalM IIUPOKO UCTIOIB3YETCS KaK MPEro/iaBaTeseM, Tak
U CTYJICHTaMU TIPU TIPOBEICHUH aHAIN3a PE3yJIbTATOB CAMOCTOSTEIILHON PaOOTHI.

I[JI?I JuL ¢ OrpaHM4YCHHBIMH BO3MOKHOCTSAMH 300POBbA NPCAYCMOTPCHA OpraHu3aluAa
KOHCYJIbTAIlMH C UCIIOJIb30BAaHUEM HJICKTPOHHOM MOYTHI.

JU7ist T ¢ HApyIICHUSIMH 3PEHHS:

— B MieyaTHOU (popme yBeTHMUEeHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J17ig U1 ¢ HapYIICHUSMHU CITyXa:

— B TIe4aTHOM opme,

— B (hopMe 2IIEKTPOHHOTO JOKYMEHTA.

JList L ¢ HapyIeHnssMHM OITOPHO-JBUIaTEIbHOTO almnapara:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

JUis A1l ¢ OrpaHMYEHHBIMM BO3MOXKHOCTSMHU 3/I0pOBbsI IIPEIYCMOTPEHA OpraHHU3alus
KOHCYJIbTAIM C CIIOJIb30BAaHHEM DJICKTPOHHOH ITOYTHI.

JlaHHBINA TepeyeHb MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHUMOCTH OT KOHTHHIEHTA
o0ydJaronuxcs.

4. O1neHoYHbIE M MeTOAUYECKHE MaTepuajibl

4.1 OueHouyHble CcpeACcTBA JUIS  TeKYyUIero KOHTPOJISI  YCNeBAeMOCTH U
NMPOMEKYTOYHOM aTTecTalluu

VYyeOHasi A€ATeTbHOCTh MPOXOAUT B COOTBETCTBUHU C IpaduKoM y4dyeOHOro mpolecca.
[Tporiecc camocTOATENBbHOW pPabOThl KOHTPOJUPYETCS BO BpeMs ayAUTOPHBIX 3aHATHH U
WHAUBUAYaAJIbHBIX KOHCyNbTanuil. CamocrosiTenbHas padoTa CTYIEHTOB MPOBOAUTCSA B (dopMme
W3YYEHHUS OTIEJIBbHBIX TEOPETUUECKUX BOIIPOCOB IO MpeAIaraéMoi JIuTepaType, peleHus 3a1ad
Y TIOArOTOBKY MHAWBHUIYAJILHOTO 3a1aHHUS.



OrneHouHbIe CcpelncTBa NpeJHAa3HAYeHBl Ui KOHTPOJS U OIGHKH 00pa3oBaTeiIbHBIX
JOCTHKEHUIT O00y4aronIMXcsi, OCBOMBIIMX HPOTpaMMy Y4eOHOW AWCIMIUIMHBI «YpPaBHEHUS
MaTeMaTHYECKOH (DPUBUKMY.

OueHoYHbIE CPEACTBA BKIIIOYAIOT KOHTPOJBHBIE MAaTEPUANbl IS MPOBEACHUS TEKYIIETO
KOHTPOJIS B (hopMe KOHTPOJIBHBIX padOoT, 3aYETHBIX 3aJaHUN U MPOMEKYTOUHOM aTTECTALMH B
dopme 3aaHuil K 3a4eTy, BOIIPOCOB K SK3aMEHY M IPUMEPOB K3aMEHAIIMOHHBIX 3a7a4.

OrneHouHbIe CpEACTBAa AMCUUIUIMHBI COCTOUT M3 CPEACTB TEKYIIEro KOHTPOJIS (CM.
NpUMEpHbIE BapHAHTBl CAMOCTOSATENFHBIX 3aJaHHWM, 337ad M BONPOCOB) M IMPOMEKYTOYHOH
aTTecTanuu (3aueTra U SK3aMeHa).

B kayecTBe OLIEHOYHBIX CPEICTB, MCIIOIB3YEMBIX JUIS TEKYIIETO KOHTPOJIS yCIEeBAEMOCTH,
npejiaraeTcsi mepedeHb BOIPOCOB IO paszeniaM, KOTOpble NpopabaThiBalOTCA B MpoIecce
OCBOGHUS Kypca, a TaK)Ke BapHaHTHl KOHTPOJBHBIX padoT. /laHHBIN TepedeHb OXBaTHIBAET BCE
OCHOBHBIE pa3zeiibl Kypca, BKIIoYasi 3HaHUS, I0Jy4aeMbIe BO BPEMsI CAMOCTOSITEIbHONU PaOOTHI.

ATttectanus 1o y4yeOHOW JUCHUILIMHE MPOBOAMTCS B BUAE 3a4era (5 cemecTp) 3auera u
sK3aMeHa (6 cemecTp). DK3aMEHALlMOHHBIM OMJIET COAEPXKUT JBa TEOPETUUYECKUX BOMpOCA U
3agauy. CTyJI€HT rOTOBUT OTBETHl HA OWJIET B NMCbMEHHOU (hopME B T€UEHUE YCTAHOBIEHHOI'O

BpeMeHu. [lanee sk3aMeH nporekaer B popme codece10BaHuMs.

CTpyKTypa OLEHOYHBIX CPEACTB A/l TeKylIeil i MPOMEeKYTOYHOH aTTecTallui

Ne
o Kon v HanMeHOBaHuE
I HHUKATOpa

PesynbraTel 00yueHns

HaunmenoBanme OLCHOYHOT'O CPCACTBA

Texkymuil KOHTPOJIb

[IpomexxyTounas
aTTecTanys

OIIK-1 Cnocoben mpuMeHTh (QyHIaMEHTAIbHBIC 3HAHHSA, TIOTyICHHBIC B 00JIACTH MaTeMaTHICCKUX H (TLTH)
€CTECTBEHHBIX HayK, H HCIOJIb30BaTh HX B MPO(ECCHOHANBHOM IS TEILHOCTH

($yHIamMeHTaIbHbIC
3HAHWS, [OJyYCHHBbIC B
obyactu

2 | mMaremaTHuecKux u (HMIIH)
€CTECTBEHHBIX HAYK IPH
BBIOOpE METOJI0B
penieHus 3a1a4
npohecCHOHANBHO
JIEATENLHOCTH

i bepeHIMaNBHBIX YpaBHEHUIH,
OCHOBHBIC MECTO/bI PEeUICHUA
3a7a4 MaTeMaTHYeCKOM (H3UKH.

VYMeeT CcTpouTh  IpOCTeHIINe
MaTeMaTHIeCKHe MOZENH
CTaHIAPTHBIX (bI3HIecCKuX
MIPOLIECCOB; NEPEBECTH 337ady Ha
SI3BIK Qg epeHITnaTbHBIX
ypaBHEHUI c YaCTHBIMU
MIPOU3BOTHBIMH; HaXOAUTh

peleHus: oOIue Ui OCHOBHBIX
THUIIOB 1 pepeHIHATBHBIX

(6 cemecrp).
Konrp. 2,3 (5
cemectp), 46 (6
CEMECTp), 3aU€THBIE
3amarug. Ompoc o
paznenam 1-3 (5
cemectp), 1-3 (6
CeMeECTp).

Tecr.

3Haer OCHOBHbBIE 3a1a4u,
ypaBHEHUS " METOBI
MaTeMaTHYeCKOU ¢dusuky;
(DU3UYCCKHIA CMBICT OCHOBHBIX
o 3aueTHbIe 3aaHUs.
TOHATHN " (baxToB
. Konrp. -3 (5
WJI-1.0TIK-1 MaTeMaTH4eckoi  QU3UKH U
HpI/IM.GHﬂeT cepbl MX TPUMEHEHNS. cemecTp), Ompoc o
YmMeer KOppeKTHO TmoOcTaBuUTH | BBIBOJ OCHOBHBIX _
bynravenTabHbIe 3a7a4y " (I:lII) €lICTTUTh KpaeBble aBHeyHI/Iﬁ u Dompock Ka oksamere 1
SHAHUA, - TOMYHCHHEIC B CJIOBZIH' ;)HMHTHHGCKEI u - 32 Hoctarioska
1 obnactn ZI/ICJ‘IGHH’O elIaTh  OCHOBHBIC IFEOCTaIZOIZK%M . 9K3aMCHAHOHHOH
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ypaBHEHUI c YaCTHBIMU
MIPOU3BOJHBIMH BTOPOTO
MopsiKa;  BBIOMpPAaTh  METOIbI
pelleHus MOCTaBICHHON 3amaun;
COJIepKATEIILHO
HMHTEPIPETUPOBATD PE3yIbTaThL.
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ypaBHEHUI; HaBBIKaMH
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TunoBbie KOHTPOJIbHBbIE 32JaHUS] MJIH HHbIE MaTepUAJIbl, HeO0OX0ANMBIE IJIfl OLleHKH
3HAHMI, YMEHU, HABBIKOB U (MJIH) ONbITA AEATEIbHOCTH, XapaKTepU3yIOLIHe 3TANbI
(opMHupoOBaHUSsSI KOMIIETCHIIHII B poLecce 0OCBOCHHUsI 00Pa30BaTeIbHON NMPOrpaMMbl

TunoBbie KOHTPOJIbHBbIC 32JaHUS MJIA HHbIE MaTepPHAJIbl, HEOOXOANMMBIE VISl OLlCHKH
3HAHUI, YMEHUH, HABBIKOB M (MJI1H) ONBITA JeATEJbHOCTH, XapaKTePHU3yOLIHe ITANbI
(opMupoBaHUSI KOMIIETEHIIHII B polecce 0CBOCHHUsI 00Pa30BaTeIbHON MPOrpaMMbl

IIpumeps! BApHAHTOB NPOBEPSIEMbIX CAMOCTOATEIbHbIX 32JaHUH
3aganue 1

Bapmuanr 1
1. TloctaBUTH KpaeBylo 3a1aqy:

Yupyruii cTepKeHb MEPEeMEHHOTO CEUYCHHUS S (x)’ KOHIIBI KOTOPOTO YIPYTO 3aKpETUICHBI
(ko3¢ durrieHT yrnpyroro 3akperuieHus K), coBepiiaeT CBOOOIHBIC Majble MPOIOJIbHBIC

KoNeOaHus, BHI3BAHHBIE HEKOTOPHIM Ha4YalbHBIM BO3MYyILEHHEM. I1I0THOCTE Macchl paBHa (x ),

Moaynb ynpyroctu — £ (x),



2. IlpuBecTH K KAHOHHUECKOMY BHJly YPAaBHCHHS:
ou o4
— = X — =0
a) X0y x<0;

6) et IR e

Bapuanr 2
1. TlocraBuTh KpaeByro 3ajauy:

Boxogast moepxuocth crepxkust O=X</ remmonsomnposana. Hauansuas temmeparypa
CTEp’KHs HyJIeBas, OOWUH KOHEIl IIOJACPKUBACTCS INPHU HYJIEBOM Temueparype, a Apyrou

TEIUION30IMPOBaH M ¢ MOMeHTa [ = 0 JIEUCTBYET paclpeeICHHbI BHYTPEHHUI HCTOYHUK TeIlIa
MotrHocTH ((X).
2. IlpuBecTH K KAHOHMYECKOMY BH]Ly YPaBHEHHS:
o’u _du
— = X —= 0
a) X0y x>0

U, +2u, +5u +EuX +2u, =0.

Bapuant 3
1. TlocraBuTh KpaeBylo 3a/1auy:

boxoBas IMOBCPXHOCTh CTCPIKHA TCIJIOM30JIMpOBAaHd, a Ha KOHIAX HIPOUCXOIUT
KOHBEKTHBHBIN TETLIOOOMEH CO cpeflaMu, TeMITepaTypa KOTOPBIX u1 U u2. HauanpHas TeMneparypa
CTEPKHSI HyJIeBas

2. TlpuBecTu K KAHOHMYECKOMY BHJIY YPABHCHUS:

a) %%‘i

() TREIRE Tt APt ¥

Hepeuenb Komnemeuum? (uacmu Komnemeuuuu), npoeepaemovlx OUEHOUYHbIM cpedcmeoM
WJI-1.0TTK-1, W/1-2.0TIK-1.

3axnanue 2

Bapmuanr 1
Haiitu pemenue 3anaun Komu:

2) Uy —Uy —12U, =0, |x|<o0, y>0; ul|_,=€*, u

Pemmth cMelianHbIe 3a0a4H:

1) VFSA STOCE GBI a et



5) L T L A T— R I P—

Bapuanr 2
Haiitu pemenue 3agaun Ko

2) Us —4u,, +3u,, =0, |X<w, y>0; ul_=0, u|_,=sinx.
6) Un = 9UXX +X2+t2, t>0, |X|<OO, u L=0= XZSiI’]X, ut l=0= COSZX

PemmmTh cMemmaHHbIe 3aJa4du:

a) 22 ~Er—€ U(x0)=sinx, u(x0)=1, u,(0,t)=cost

5) VA €SP Sxew e

Bapuant 3
Haittu pemenue 3agaun Komu

a) uxx+uxy_2uyy=Oa |X|<OO, y>0, Uly:0: COSX, Uy|y=0=1—sinx.

0)

Pemute cMelllaHHbBIE 32/1a4UH;

2) 2T I I AP'S

R ="=R s =TT = _ "= = =

Hepeuenb Komnemeuuuﬁ (lmcmu KOMI’!EI”EHMMM), npoeepsaemsvlx OUCHOUHbIM cpe()cm(foM
WJI-1.0MK-1, U/]-2.01K-1.

3amanmne 3

Bapmuanr 1
Penmte cMelmanHbIe 3a0auu:

1) Z N EFECOI=— LOD—OUAD-€ GO e CP €
6) Tk ACI CEIr= LD L GAGCEI—=

Bapmuanr 2
PenmTe cMelanHeIe 3a1auu:

a) U =10, 1> 00<x<T LCD-© @d-€
== =
{2@(9@2

(T = =2 =

6) zrze w7 €COX= LED-ED- GG > =



Bapuanr 3
Pemnte cMemanHble 3a1auu:

a) WS E=d
6) W R GR>] @D RED-CAGEP=

HepeueHb Komnemenuuﬁ (ltacmu Komnememmu), npoeepsaemsvlx OUCHOUHbIM cpe()cmeom
WJI-1.0TTK-1, U/1-2.0TIK-1.

IIpumepHbie GopMYyTHPOBKY HHANBUAYATbHBIX 3aJaHU

1. Bocnomnb3oBaTbcs CpeICTBAMM MAaTEMAaTHMYECKUX IIAKETOB JUIsl PEIICHUS 3aJadud |
BU3YaJIM3al[iU PE3yJIbTaTOB

Hununnap paauyca R Harper 1o TemnepaTypsl To u OXJIQXKJAETCS C TIOBEPXHOCTH TAaKUM
00pazoM, 4To ee TeMIlepaTypa, HauuHas ¢ MoMenTa t =0, noanepskuBaeTcs 0CTOAHHOI 1 PaBHOI

Hymo. Hailitu 3akoH pacnpeneneHus TeMnepaTypsl, CYUTas1, YTO pacipeiesieHue TeMIepaTypbl BO
BCEX MOMEPEYHBIX CEUCHUSIX OIMHAKOBO.

2. Bocnonn3oBaTthes cpeacTtBaMu  MATCMATHYCCKUX IMAKETOB JId pPCIICHUA 3aJadu U
BU3YyaJIn3alluU pE3yJIbTATOB

Haiitu TemnepaTtypy Kpyrioro 0€CKOHEYHOI0 HMJIMHIpa pajuyca a Ipy yCJIOBUH, YTO HA
€ro IOBEPXHOCTH MOJIICP>)KUBACTCSI TEMIIEPATypy, paBHas HyJI0, a HayajbHas TeMIIepaTypa paBHa

rZ

Uy|1-—

u =
t=0 a

3. Bocrnosnb3oBatbcs cpeAcTBaMM MaTEMAaTHYECKHUX IIAKETOB JUI PpEUICHMs 3aJadyd |
BU3YyaJIM3al[UH PE3YILTATOB.

Ha xpyriayio mMemOpaHy, 3aKpeljieHHYIO 10 Kparo, JeHCTBYeT BHEIIHSAS IapMOHUYecKas
cuna 4 (X’ t) = psinat , HETIPEpBIBHO pacIipeiesieHHast 1o Beeil ruiomaau memOpansl. [IpoBepuTs,
YTO BBIHYX/IEHHBIE KOJIeOaHUsI MEMOpaHbl BhIpa)KatoTcsi paBeHCTBOM (R — paanyc MeMOpaHbl)

[0]
J.|—r

Uu=—|——-~=%
@ JO(ij
V

Hepeueub Komnemeuuuﬁ (lmcmu Komnemeuuuu), npoeepaemoblx OUEHOUYHbIM cpedcmeom
WJI-1.0TTK-1, W/T-2.0TIK-1.

—1|sin wt

IIpumepsI TeCTOBBIX 32IaHUI 1JIS KOHTPOJISI 3HAHUH

1. Yka3aTb XxapakKTEepUCTUKU YPABHEHUS dx dy du dx _dy du
x’u, +yu, =u’ 1) x* oy vty X
de_ dy_du o Ox_dy_ g,
2) x>y u 4 Xy




2. Yka3aTb 3aMeHY epeMEHHBIX, MPUBOISIILYIO
ypaBHEHHE K KAHOHUYECKOMY BUAY

Uy +4u, +3u, =0

1) s=y—% n=y-3x
2)s=y+x n=y-3x
3)§:y+x, n=y+3X

4) E=Y—X 1n=Yy+3X

3. Yka3aTb KAHOHMYECKYIO (hOpMY ypaBHEHHUS

Uy +2u, +U, =0

1) Um]=o 3) u§§ =O

2) uf7§:O 4) uﬂ§+u§§=0

4. Yka3aTb TUIl y YpaBHEHUS

Uy +4u, +3u, =0

1) M'unepOonuueckuit
2) DIMNTUYECKHUI
3) CmemanHbIN

4) TlapaGonuueckuit

5. BoyiHOBO€E ypaBHEHME OTHOCUTCS

1) K 3JUIMNITHYECKOMY TUITY
2) K napabonnyecKomMy TUITY
3) K rUnepOOINYECKOMY THUITY

4) K CMELIaHHOMY THITY

6. Kakoli myHKT onpeaensieT NepByro KpaeByro
3a/1a4y AJIsl OTHOMEPHOTO BOJIHOBOT'O YpaBHEHHUS?

1) U =2, u(x0)=pld) u(x0)=y(x)
u(0.t)=sa(t). ul,t)=,(t)
2) Uy :azu, u(x,O)z(p(x), ut(x,0)=\|1(x),

u(0,t)=s(t) ullt)= ()

3) U =au,, u(x0)=p(x) u,(x0)=y(x)




7. Kaxkoli MyHKT OonpeeisieT KIaCCUUYECKyIo 3a1auy
Kommn a5 runep601uyeckoro ypaBHeHus?

1y e = U004 (x0)=v()
9y tu =a”uy, ulx0)=olx) u(x0)=ylx)
3 U =20, 000 = ) u(.)= 1500

4 Us = a’u,u(x,0)=z4(t), u(l,t)= (1)

8. Meron ®ypbe npeacrasiser coooin

1) MeTo/ XapaKTepUCTUK
2) METOJ] NOTEHIINAJIOB
3) MeTo[ pa3ieneH s IePEMEHHBIX

4) meton ¢popmyn ['puna

9. Omnpezenenue cBepTkU ABYX Gyukuuii f u g, mpu
f(t)=0,t<0,
g(t) =0,t< 0.

) f*g :'([f(r)-g(t—r)dr

f*g :jf(t)-g(t—r)dr
2)

o

3) 0
t
f=g=[1()-o(c)ae
4) 0
10. Pemenune kmaccuueckoi 3amauu Kommm g 1) Bcerna

HCOAHOPOAHOI'O BOJIHOBOT'O YPABHCHU A

Uy = azuxx +f(x,t), u(x,O)z 0,

u, (x,O) =0 ycroiyuso.

2) nipu onpeieI€HHBIX CBONCTBAX
napaMmerpa a

3) npu onpeeEHHBIX CBOMCTBAX MPaBOit
gactu f(X,t)

4) HUKOTI'/1a HE YCTOMYMBO

OTBeThI

LCONOR~wWNE
[EEN
~




10. 3)

Ilepeuenvy Komnemenuyuil (wacmu KOMHEMEHUUU), NPOGEPAEMBIX OUCHOUYHBIM CPEOCHEOM
N-1.0IIK-1, U/1-2.0TIK-1.

TunoBblie KOHTPOJIbHbIE 32JaHUS] UM HHbIE MaTepUAJIbl, He00X0ANUMBbIE /IJIl OLleHKH
3HAHUI, YMEHM i, HABBIKOB M (MJIH) ONBITA AeSITEJIbHOCTH, XapAKTEPU3YIOIIHE ITANbI
(opMupoBaHusa KOMIETEHINH B poLiecce OCBOEHHUsI 00pa30BaTeIbHOM MPOrPaMMBbl

IIpumepHoe conep:kaHue KOHTPOJIbHBIX PadoT
1. KortponbHas Nel (ITocTtanoBka 3a1au MaTeMaTU4eCKON (DU3UKH).
[IpumepHbIe 3a1a4i KOHTPOJIBHOM paboThl Ne 1

Bapuanr 2
1. TlpuBecTu K KAHOHMYECKOMY BUY YpaBHEHUE

4 14 4 !/ !/ _
Uy +2U5, +2uy +U, —3u, —U =X
2. HpI/IBeCTI/I K KaHOHNUYCCKOMY BHUY YpPAaBHCHHC
4 4 4 14 14 !/ r
Uy, +2U5, —2u7, + Uy +U; +2u, +u; =0.
3. TlocraBuTh KpaeBylo 3a/1auy:

VYrpyruii crep’eHb MepeMEHHOTO CeUeHUs S (X), KOHIIBI KOTOPOTO YNPYTO 3aKPEryICHBI
(ko3¢ duireHT yrnpyroro 3akperuieHust K), coBepimaeT CBOOOJIHBIC Majble IMPOIOJIbHBIC

KOJ'IC68.HI/I$I, BBI3BAHHBIC HCKOTOPBIM Ha4YaJIbHbBIM BO3MYIICHUCM. [InoTHOCTH MaccHl paBHa p(x)

, MOAYJb YIPYTOCTH — E(x )

Bapuanr 2
1. TlpuBecTH K KAHOHMYECKOMY By YpaBHEHHE

4 4 " ! ! _
U, +2U,, +ug +3u, —3u, —u=0.
2. HpI/IBCCTI/I K KaHOHNUYCCKOMY BHUY YPAaBHCHUC
Uy —2Ug +2u7, +ul +u;y +3u, —u; =22,

3. TlocTaBUTh KpacByro 3a/1a4y:

BokoBasi mosepxHocth crepkus O=<X</ rtemmonsomupoBana. HawgagpHas Temmeparypa
CTEp>KHsSI HyJIeBasl, OAWUH KOHEIl TMOJAECpPKUBAECTCS MpPU HYJIEBOM Temmeparype, a Apyrou

Teron3onuposan u ¢ MomenTa ! = O neficTByeT pacnpeneneHHbIi BHYTPEHHNMI HCTOYHNK TEIIa
MouTHOCTH ((X).

Bapuant 3
1. IlpuBecTu K KAHOHUYECKOMY BUY YpaBHEHUE



" " " ' ! _
Uy, —6u,, +8uy +3u, —3u, —u=0.
2. IlpuBecTH K KAHOHHYECKOMY BH]ly YpPaBHEHHE
" " " " ! ! r
—Uy +4ul, —4uf +u;, +2u, —u  +u; =2.

3. TlocraBuTh KpaeBylo 3a1auy:

bokoBasi MOBEpPXHOCTb CTEP)KHS TEIUIOM30JIMPOBaHAa, a Ha KOHI@AX MPOUCXOIUT
KOHBEKTHUBHBIH TEIUIO0OOMEH CO CpefiaMu, TeMIlepaTypa KOTOPbIX u1 U uz. HaduanbHas Temnepartypa
CTEPKHSI HyJIeBas

Ilepeuenv Komnemenuyuii (wacmu KomnemeHuyuu), NPOGEPAECMbIX OUCHOUHBIM CPEOCHIBOM
W-1.0IIK-1, U/I-2.0TIK-1.

2. KontponbHas Ne2 (IIpuBeaeHne k KaHOHUYECKOMY M MPOCTEHUIIIEMY BUJLy YPaBHEHHI C
JIBYMsI HE3aBUCHMBIMU MTEPEMEHHBIMHU ).

EBnokumoB A.A., IlaBnoBa A.B., PyomnoB C.E. YpaBHeHHS MaTeMaTH4eCKOW (PU3HKH.
Meroanueckue ykazanus. NeNe 9-25 ctp. 14, 16-25 ctp.15.

[IpumepHbIe 3a1a4l KOHTPOJIBHOM padboThl Ne 2

Bapuanr 1
1. IlpuBecTH K KAHOHMYECKOMY By YPaBHEHHMS:
o’u o

_Z_X_ZZO
a) OX oy , X<0;

é —€
6) = % P~
2. TlpuBecTH K mpocTeimemMy By YpaBHEHHE:

L 3 57 e 52 Tr €

Bapmuanr 2
1. TlpuBecTu K KAHOHMYECKOMY BUJTY YPAaBHCHHUSI:
ou_ou _

0

2. TlpuBecTH K mpocTeiiieMy By ypaBHEHHE:

U, +2u, +5u, +EuX +2u, =0.




Bapuant 3
1. TlpuBecTu K KAHOHUYECKOMY BUJY YPABHECHUS:

S S e

a) ==
‘?/l%z
=— — =€
6) SF S y<0

2. TlpuBectH K mpocreiiemMy By YpaBHEHHE:

HRt PRt R o ¥ €

Ilepeuens Komnemenyuil (yacmu KOMHEmeHUUU), NPOGEPAEMbBIX OUECHOUHBIM CPEOCHEOM
MJI-1.0IIK-1, U1-2.0I1K-1.

3. KontponbHasa Ne3 (Pemenue 3agaun Komu g ypaBHeHu# runepOoIMYecKoro TUIa.
Pemenne 3anaun Kommm 1 3a1a4 Ha mosrynpssMoid 17151 BOJIHOBOTO YPaBHEHHS).

EBnokumoB A.A., IlaBnoBa A.B., Pybmo C.E. VYpaBHeHus wmareMaTudeckoil (QHU3UKH.
Meroanueckue ykazanus. NeNe 2.6,7,9,10,12 ctp. 18, 5,6,7,8 ctp.22.

[IpumepHBbIe 3a1a4 KOHTPOJIBHOM paboTh! Ne 3

Bapuanr 1
Haiitu pemenue 3agaun Kommu:
X

a) U, —u, —12u, =0, |x|<oo, y>0; ul_,=e", u,|_,=0.

PeHII/ITB Ha‘-IaJ'IBHO-FpaHI/I‘IHI)Ie 3ada4n.
W Bes gt = k"= N
a) > :
AP S KET € AT I D—
0) ,

Bapmuanr 2
Haiitn pemenue 3agaun Komm

2) Uy —4uy, +3u, =0, [X|<oo, y>0; ul_,=0, u,|._,=sinx.

Pemuth Ha4YaJIbHO-TPAaHWYHBIC 3a1a1Un:



2) 25 LT u(x0)=sinx, U (x0)=1, u,(0t)= cost

Bapuant 3
Haittu pemenue 3agaun Komu

a) Uo Ty 20, =0, x| <o, y>0; ul_,=cosx, u,|_s=1-sinx.

0)

Pemuts Ha4aJIbHO-TPAHHUYHBIC 3a1a4un:

1) 2T € RS R s
5) RS S € WY R —

Ilepeuens Komnemenuyuil (yacmu KoOMHemeHUUU), NPOGEPAEMBIX OUEHOUHBIM CPEOCHEOM
NJ1-1.0IIK-1, U1-2.0I1K-1.

4. Koutponbnast Ne 4 (Metrong ®ypbe pemieHHs CMEMIAHHBIX 3a71a4 Uil ypaBHEHHI
TUNEPOOTUYECKOTO U TapabOTUIECKOTO THUIIOB).

EBnoxumo A.A., IlaBioBa A.B., PybuoB C.E. VYpaBHeHuss maremaTHuyeckod (HU3HKH.
Mertonndeckue ykazaaus. NeNe 14,16 ctp. 33, 19,21-23,26-29 c1p.34.

[TpumepHbIe 3ajaun KOHTPOIBbHOM padoTs! Ned

Bapuanr 1
PemuTh HavanbHO-TpaHUYHBIE 3a/1a4H:

1) ZA—REF = D@D GO e EP€
6) TEE A CIF CEOI= LD AL G GCEI—=

Bapuanr 2
Pemnth HayabHO-TPaHUYHBIE 3a/1a4H:

a) Uy :16'!xx1t>0'0<x<1’ L;@:@‘@i,
== =
> C IJEC I

S = == =<

6) ZEEL XA EOI=: LED-DED- DA =




Bapuant 3
Pemmurts Ha4daJIbHO-TPAaHWYHBIC 3aa4n:

a) IHW’
6) WHFASEPG]  LED-RED-CE>=

Ilepeuenv Komnemenyuii (wacmu KomnemeHyuu), NPoOGEPAEMbIX OUEHOUHLIM CPEOCHIEOM
NJ-1.0I0K-1, 1/1-2.011K-1.

5. Kontponbnas Ne 5 (Meton @ypre pelieHus KpaeBbIX 3aja4 i ypaBHeHuit Jlamnaca u
[Tyaccona).

EBnokumoB A.A., IlaBnoBa A.B., Pybmo C.E. VYpaBHeHus wmareMaTudyeckoil (QHU3UKH.
Meronnueckue ykazanus. NoNe 29-31 ctp. 34.

[TpumepHBbIe 3a/1au KOHTPOIbHOU paboThl N5

Bapuant 1

2 2
1. Haittu pynkumio, rapMonudeckyio B kpyre X +Y < 1,
—x2_ yz _4

YAOBJICTBOPAKOUIYIO I'PAHUYHOMY
U|
YCJIOBUIO X2 +y?=l

2. HaiT QyHKLHIO, VIOBIETBOPSIOLIYIO B KOIbLE + < X" +y* <4 ypasHeHn1o ITyaccona

Ug +uy, =—4xy, u =y, u =0

X2 +y?=1 X2 +y?=4

Bapmuanr 2

2 2
1. Haiitu ¢yHKIMIO, TApMOHUYECKYIO B KOJIbLIE 1<x"+y <4

au

, YAOBJICTBOPAIONIYIO 'PaHUYHBIM

=0

ul =
X2 +y?=1 ’ X2 +y?=4

yCIIOBUSAM 0) on y=9
2 2
2. Haittu dyHKumIO, yOBIeTBOpsomyIo B kpyre X TY <4

=Yy

x2+y2:4_

ypaBHeHuto [lyaccona

" " o_
Up +Uy ==X, U

Bapuanr 3
2 2
1. Haiitn dyHKIHIO, rapMoHndecKyio B kpyre X TY < 1, YAOBJIETBOPSIOLIYIO TPAHUYHOMY
ou
= =0
Nl oy

YCIIOBHUIO
1<x*+y° <4
ou

" "o_ u =0 an
Uy +Uy, =1 ¥ TPAHMYHBIM YCJIOBUAM X +Y'=L ~ ONlyey2g

2. Haiitu ¢pyHK1HIO, YIOBIETBOPSIONIYIO B KOJIbLIE ypaBHeHuto [lyaccona

3auyeTHO-IK3aMeHAIIHOHHbIE MaTepHuaJbl 1Jid HpOMe)KyTO‘{HOﬁ aTrrecranmumn



OcHoBHbIe TpeOOBaHMS K pe3yJbTaTaM OCBOSHUS AUCLUILIMHBI TPEICTAaBICHbI B TaOIUIIE
B BHJE MPHU3HAKOB C(HOPMHUPOBAHHOCTH KOMIETeHIMNA. TpeOoBaHUS GOPMYyIUPYIOTCS B
COOTBETCTBUU CO CTPYKTypoH, npunsaToit B ®I'OC BO: 3HaTh, yMeTb, BIIAJICTh.

IIpuMepsI 32a4eTHBIX 3aJaHUI
Bapuanr 1
3. IlocraBuTh KpaeByo 3a1auy:

Yupyruii cTep>KeHb MEPEMEHHOTO CEUCHHS S(x ), KOHIIBI KOTOPOTO YIPYTO 3aKpeIICHBI
(ko3dduirieHT yrnpyroro 3akperuieHus K), coBepimaeT CcBOOOJIHBIC Majble IMPOIOJIbHBIC

KOJ'I€6aHI/I${, BBI3BAHHBIC HEKOTOPBIM Ha4YaJIbHBIM BO3MYIICHHUEM. IInoTHOCTE Macchl PpaBHaA ,O(X)

, MOZlyJIb YIIPYT'OCTH — E (x )
4. TlpuBecTy K KAHOHUYECKOMY BHUIY YPaBHEHHUSI:

o'u  ou_
a) OX oy , X<0;

6) eIt TP T

BapuanT 2
3. TlocraBuTh KpaeBylo 3a/1auy:

Bokosas mosepxHocTs crepxkns O=X<=/ rtemmomsomnpopana. HauansHas Temmeparypa
CTEp)KHS HyJeBas, OOUH KOHEIl IOACPKUBACTCA IPHU HYJIEBOM Temmeparype, a Apyrou
Teron3onuposas u ¢ Momenta ! = O neiicTByer pacnpeeneHHbIi BHYTPEHHNI HCTOYHHK TETIA
MOIITHOCTH ((X).

4. TlpuBecTu K KAHOHUYECKOMY BUY YpPaBHEHUS:
2 2
Ju _ou
— X—2 =0
a) X x0;

U, +2u, +5u +EuX +2u, =0.

Bapuanr 3
4. TlocTaBUTb KpaeBylo 3a7a4y:
bokoBasi 1MOBEpXHOCTh CTEpPKHA TEIUIOM30JMPOBAHA, a HA KOHILAX MPOUCXOAUT
KOHBEKTHUBHBIHN TETUIOOOMEH CO CpeZlaMHu, TeMIlepaTypa KOTOPBIX u1 U uz. HauanpHas Temmneparypa
CTEpIKHS HyJIeBas
5. IlpuBecTu K KaHOHMYECKOMY BHUJly YPaBHEHHUS:

< n
a) éj %
6)%%

Hepeueub Komnemeuuuﬁ (uacmu Komnemenuuu), npoeéepaemoblx OUEHOUYHbIM cpedcmeom
WJI-1.0TTK-1, WJ1-2.0TIK-1.

IIpumepHbIii IepeYeHb BONPOCOB, BBIHOCHMbIX HA IK3aMeH



N

oA~

10.

11.
12.

13.
14.

15.

16.

17.
18.

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

31.

[Tonsitrie nuddepeHnnaI,HOr0 YpaBHEHUSI C YaCTHBIMU TPOM3BOAHBIMU. [locTaHOBKa
3a/1ay MaTeMaTHYECKON (PU3UKU. THUTIBI KPACBBIX YCIIOBHM.

KoppekTHOCTh MOCTAaHOBKH 3a1au MaTreMatndeckon gusuku. [Ilpumep Anamapa.

BriBon ypaBHeHnust kosiebaHusi CTpyHbl. [IprMepsl Ipyrux ypaBHEHHI MaTeMaTU4ecKOu
bu3uKy.

BbIBOJ| ypaBHEHHS TEIIONPOBOIHOCTH.

BrIBOI ypaBHEHUM TUAPOJIUHAMUKY U aKYCTUKH.

Knaccudukanus nuHeinbix nuddepeHnuanbHbIX ypaBHEHHI BTOPOTo MOPSAKA B YACTHBIX
MPOU3BOJHBIX (OOIIMI Cilyydaii).

Knaccudukanus nuHeldHsix auddepeHuanbHbIX ypaBHEHUH BTOPOTO MOPSIIKa C ABYMS
HE3aBUCHMBIMM  II€PEMEHHBIMU.  XapaKTEpUCTUYECKash IOBEPXHOCTb. IIpumepsl
XapaKTEPUCTHK.

[IpuBeneHre kK KAaHOHUYECKOMY BUIY AU (hepeHInaNIbHBIX YPaBHEHUI BTOPOTO MOPSIIKA
C JABYMS HE3aBUCHUMBIMU IMEPEMEHHBIMHU (TUNEPOOINYECKOr0 THIA, MapaboIuYecKoro
TUIIA, JUIMIITUYECKOro Tuma). Jlemma o Xapakrepuctukax

Pemenue 3anaun Komu amst ogHOMepHOTro BosHOBOrO ypaBHeHusi. @opmyna JI” Anambepa
CymiecTBOoBaHUE, €IMHCTBEHHOCTb U YCTOMYMBOCTh pemieHus 3agaun  Komm s
OJIHOMEPHOTO BOJHOBOIO ypaBHeHHUsA. OO00IIEHHOE pelleHuE.

Pemenue kpaeBbIxX 3a/1a4 JU1s1 OJHOMEPHOT'O BOJIHOBOTO YPaBHEHUSI HA MOJIYTIPSIMOIA.
Pemenne 3agaun Komm st ABYXMEpPHOTO U TPEXMEPHOIO BOJHOBBIX YPABHEHUM.
®opmyia [Tyaccona. ®u3n4eCKuil CMBICH PELICHUS.

Pewenue 3anaun Koy 111 HEOAHOPOAHOTO BOJHOBOTO YPABHEHHMS.

EnvHCTBEHHOCTh M YCTOMYMBOCTH pellieHus 3agauu Ko 17 BOJHOBOIO YpaBHEHMUSI
(TpexXMepHBIii ciryvaif).

Meton @ypbe pelieHrs CMEIIaHHbIX 3a/1a4 JIsl BOJTHOBOI'O ypaBHEHUS (/1151 OJJHOPOIHBIX
Y HEOJTHOPOJIHBIX YpaBHEHUN M TPAHUYHBIX YCIOBUM). EMUHCTBEHHOCTD pelIeHHUs.
[Tpumeps! pemieHus: cMEUIaHHBIX 3a]ad (3a7ada O KoJeOaHWSIX OrpaHUYEHHOW CTPYHBI,
3a/1a4a 0 KoJeOaHHUsIX KPyriod MeMOpaHbI

Oyuknuu beccens. CroiicTBa ¢pynkumii beccens.

CmemianHble 3aJayd s ypaBHEHMs] TEIUIONPOBOAHOCTH. [IpuHImMN makcumyma.
KoppekTHOCTh MOCTaHOBKY CMELIaHHBIX 3a/1a4 /1711 ypaBHEHUS TETJIONPOBOJHOCTH.
[Ipumenenue wmerona @Dyppe K pEUICHUIO CMEUIAHHBIX 3a4ad  JUisl  ypaBHEHUs
TETJIONPOBOIHOCTH (OHOPOIHOTO U HEOHOPOIHOTO).

Pemenune 3anaun Kommu ans ypaBHeHUs TemionpoBogHocTd. Metoa ¢pynkuumii ['puna.
Pemenue 3agaun o pacrpocTpaHEHUH TEIUIa B TPEXMEPHOM IPOCTPAHCTBE.

OCHOBHBIE THUIIBI KpaeBBIX 3a/ay i1 YpPaBHEHUU HJUIMNTHYECKOro tuma. [lpumHuun
MakcuMyMma Juisi rapMoHndeckux pyHkuuit. opmynsl ['puna.

EQnHCTBEHHOCTH pelieHus KpaeBbIX 3aa4 JUisl YPaBHEHUM SJUTMITHYECKOTO THIIA.
Oynknnu ['puna BHyTpeHHUX 3a1a4 Jupuxiie n Helimana.

[Ipumenenne merona QyHKIu ['puHA K pENICHHIO KPAeBBIX 3a/ad A YpaBHEHHIA
AJUTMIITUYECKOrO TUNA (pellieHue BHyTpeHHe! 3anaun Jupuxie ms mapa)

HepasenctBo 'apnaka. CBoiicTBa rapMOHHUECKUX PYHKIMNA (PYHKIIMH, TAPMOHUYECKUE
BO BCEM IIPOCTPAHCTBE, TEOPEMBI O MOCIEAOBATEIHPHOCTIX TAPMOHUYECKUX (DYHKITH).
OOBbeMHBIN 1 TOBEPXHOCTHBIE TOTEHIIMAJIBI M UX CBOMCTBA.

Pemenue 3amau Iupuxie n Helimana ¢ mOMOIIBIO TOTEHIIUAIOB.

[Ipumenenue metona Oypbe K PEIICHUIO KPAaeBbIX 3a]1a4 JIsl ypaBHEHUN ILTUIITUYECKOTO
Tumna (pemenne BHyTpeHHen 3anaun Jupuxie s ypaBHeHus Jlamnaca B kpyre)
NurterpansHoe npeobOpazoBanne dypbe (onpenesneHue, CBONCTBA, MPUMEP MPUMEHEHUS
npeoOpazoBanust Dyphe K pelICHHUIO 3a/1a4 MaTeMaTHIECKON (DU3UKN).

WuTterpanbHble npeoOpazoBaHust Ha nouynpsamoi (mpeoOpasoBanue Jlarmaca, sin, cos-
npeoOpazoBanust Dypre, mpeodpazoBaHue XaHKeEIs).



32. Bapnauusa QyHKOuMoHana. ODKcTpeMyM (yHKIMOHaNa. BapuanuoHHble 3a1aud B
MaTeMaTH4ecKon (hu3uKe.

Ilepeuenv komnemenyuil (vacmu KomMnemeHyuu), NPOGEPAEMbIX OUCHOUHBIM CPEOCIBEOM
N1-1.0IIK-1, UJ1-2.011K-1.

IIpuMepbI IK3aMeHANMOHHBIX 337124

1. Haiitu ¢yskumio U(X,t), OMHMCBHIBAIOIIYIO TMPOLECC MAJbIX MONEPEYHBIX KOJIeOaHH
omHoponuoii crpyusl  (0,1), 3akperuienHoii Ha KoHIAx. HauanbHble CMeHICHHS
. 27X . 17X
_ 3sin——+5sin——
OIMCHIBAIOTCS (YHKITHEH | | . HavampHas ckopocts paBHa Hyiw0. (Cury
HATSKEHUSI U TUIOTHOCTD CTPYHBI CUMTATh PABHBIMU €MHHUIIEC)

2. CrpyHa c¢ 3akperieHHbIMA KoHuamu (0,/) KoseOmeTcss 1o JCHCTBHEM  CHJIBI,
pacnpeznenenHoi ¢ miotHocThio f(X,t)=sint. Haiitu otkioHenust U(X,t) CTpyHbI, eciu B
HAYaJIbHBIi MOMEHT OTKJIOHEHHUS TOYEK CTPYHBI PaBHBI HYJIIO, @ HadallbHBIE CKOPOCTH
onuceBatorest pyHkuueit Ax)=x. (Cuily HATSOKCHHS M IUIOTHOCTb CTPYHBI CUHMTATh
PaBHBIMHU €THHUIIC).

3. K oanopomHomy crepxuio (Kk=9, )=1) enuHuuHOW JUIMHBI NPUIOKEHA CHIIA,
pacnpesieieHHas C TUJIOTHOCTBIO f(x,t):xe", JerctByromas ¢ momenta t=0. Haittu
OTKJIOHEHHUsT cTepkHs U(X,), mpeamnosarasi, 4To HayalbHBIE CKOPOCTH TOYCK CTEPIXKHSI
paBHBI HYJIIO, @ HAYaJbHbBIE OTKJIIOHEHUS OMHUCHIBAIOTCS (YHKIIUEH /(X):X. JleBBIli KOHEII
CTEP)KHSI KECTKO 3aKpeIUIeH, MpaBblii — cBoOoneH. [Liomanp momepeyHoro cedeHus
CUMTATh PaBHOM 1.

4. Crepxenb (0,1) coBepmiaer Manble TPOAOIbHBIE KOJNEOAHUS TOA JACHCTBHEM
rapMOHUYECKOM CHIIBI, pacrpeeiaeHHoi ¢ miotHocThio f(X,t)=sint. Haiitu oTkmoHeHus
crepxast (k=4, )=1) u(x,t), npeamonaras HayaJbHBIC YCIOBHUS HYJICBBIMH. OTKIOHEHHS
JIEBOTO KOHIIA CTEpXHs omuchiBatoTcs (ynkmmeit f(X,t)=t, mpaBbIii KOHEI[ CTEpXKHS
cBoOoeH. [1nomaas monepeyHoro CeYeHus CYNTaTh paBHOU 1.

5. Haiiti QyHKIMIO, TADMOHMYECKYIO B KpyTe, paguyca 4, IPUHUMAIONIYIO HA €r0 'PaHUIIE
3HageHns U(X,y)=X2,

u(x,0)=0

6. Haiftu 3akoH BBIPaBHHUBAaHHUS HAYAIBHOW TEMIIEPaTyphl B OJHOPOJHOM

CTEpIKHE OCTOSTHHOTO ceueHus (P = 9,k=36,c=4,S = 1), neBblii koHer kotoporo X =0

MOJIEpKMBACTCS TIPH HYJIEBOI TeMIiepaType, TeMIepaTypa IpaBoro konua X =3 paBHa
6t, B crepkHE HWMeeTCs pachlpeeieHHbId HCTOYHUK C ITOCTOSHHOW MOIIHOCTHIO

2X+1+ 4sin(nx)

7. HailfTu ycTaHOBUBUIMICS TEeMIIEpaTypHBIH peX UM B NPSIMOYTOJBHOM IU1acTuHe (

p=Lk=4,c=4) Ges puyrpennux ucrounuxos temia, 0 <X<27,0<Y<7 ccqy na
OOKOBBIX 'PAaHHUIAX ¥ BEPXHEM OCHOBAHMH MOJICPKUBAETCS HyJIeBask TEMIIEPATypa, a Ha

HIDKHEE OCHOBAHUE T10/1aeTCs TEIUIOBOM MOTOK X + 5SinX

Vi
O<x,y<—
8. Haiitu pacripenenenue noTeHIyana B KBaJpaTHON TUIACTHHE 2, eciii GOKOBBIE

CTOPOHBI €€ 3a3C€MJICHBI, 4@ Ha HHWXHCM MW BCPXHCM OCHOBAHHUH HAIPAXKCHHOCTH

2IEKTPOCTATHUECKOTO IO paBHa cOOTBETCTBeHHO 0 1 251N (2x) +sin(4x)



9. Kosnen noixy0ecKkOHEYHOTO OJHOPOIHOTO CTePIKHS P = 2,E=8 COBEpIUIAET B MPOIOJILHOM

HAIIPaBJIeHUHM TapMOHHMYecKoe Konebanue Bupa 6SIN3t+1. Haiitu cmemenue Touek
CTepXHS B JIO0OW MOMEHT BPEMEHH, €CIM HaudalbHBIC CMEIICHHS OIHCHIBAIOTCS

dynkmumeit 2X +1, a navansHbIe ckOpocTH HyNEBBIE.

2 2
10. Haiitu pacnpeneneHue MOTeHIIMANA B KPYIJIOH MJIaCTUHE X“+y <4 , €CJIM BHYTpU HEe

2 2
HaXoJATCA 3apAabl C INIOTHOCTBIO y(x’y) =X y , 4 IIOTCHOHUAJI Ha I'PAaHULIC PaBCH

4y*

Ilepeuens komnemenyuil (vacmu KOMnemeHyuu), NPOGEPAEMbIX OUEHOUHBIM CPEOCMEOM
NJI-1.0IIK-1, UA-2.0I1K-1.

4.2 Metoanueckue MaTepualibl, onpeaesiiomme Npoueaypbl OLeHUBAHUS 3HAHUIA,
YMeHHI, HaBBIKOB W (MJIH) ONBITA JAeATEJbHOCTH, XaPaKTePU3YKOIIMX 3TANbI
(opMupoOBaHUA KOMNETEHUM

MeToauyeckue peKOMeHAaluH, ONpele/solue Npoueayphbl OLeHUBAHU HA 3a4eTe:

[Iponienypa npomeXyro4HOM aTTecTallid IPOXOAUT B cOOTBETCTBUM C IlonoxeHueM o
TEKYIIeM KOHTPOJIE U TPOMEXKYTOUHOH arrectanuu ooyqarommxcss PI'BOY BO «Kyol'Yy.

Opnot 3 ¢opM KOHTposs CHOPMHUPOBAHHOCTH KOMIETEHIMH y OOYyYarommxcs IO
JTUCIUATUTHHE sBiseTcs 3a4eT. CTyAeHThI 0053aHbI CIaTh 3a4eT B COOTBETCTBUMU C PACIIMCAHUEM U
y4€OHBIM IIJITAHOM.

3aueT MO JUCHUIUIMHE TpecienyeT Leidb OLEHUTh pabdoTy CTyAEHTa 3a CeMecTp,
MOJIyYeHUE TEOPETUYECKUX 3HAHUM, HMX MPOYHOCTb, pPa3BUTUE TBOPYECKOIO MBIIIJIEHUS,
pUOOpETEHNE HABBIKOB CAMOCTOSTEIbHON pabOThl, YMEHUE IPUMEHSTH TOJyUYE€HHBIE 3HAHUS [
pelIeHNs TPAaKTUYECKUX 3a/1a4.

3aueT BBICTABISETCS IO pE3yJabTaTaM BBIIOJHEHUS KOHTPOJIBHBIX padoT, TecTa u
3a4E€THOrO 3ajJaHusd. Pe3ynapTaT clayu 3a4era 3aHOCHUTBLCS IPENOAABATEIIEM B 3a4ETHYIO
BEJIOMOCTb U 3a4ETHYIO KHUXKKY.

OneHuBaHUE YpOBHSI OCBOEHUS AMCLMILIMHBI OCHOBBIBAETCS HA KA4E€CTBE BBIMIOJHEHUS
CTYJIEHTOM 33JIaHUH TEKYIEro KOHTPOJISI U OTBETOB HA BOIIPOCHI 3a4€ETa.

MeToauuecKkue PEKOMEHIAIIHH K CIa4Ye IK3aMEHa

DK3aMeH SBISETCS 3aKIIOYUTEIBLHBIM 3TamoM mporecca (OpMHUPOBAHUS KOMIIETECHITUH
CTYJICHTA NPU U3YyYEHUU JUCUUIUIMHBI UM €€ YaCTH U UMEET LENbI0 TPOBEPKY U OLIEHKY 3HAHUH
CTYJICHTOB T10 TEOPUU U MPUMEHEHHUIO MOJIYYEHHBIX 3HAHUM, YMEHUN U HaBBIKOB IIPHU PEUICHUU
MPAKTUYCCKUX 3aaady. DK3aMeHEbI MIpOBOAATCA IO paclnrCaHuIO, B CpPOKHU, MPCAYCMOTPCHHBLIC
KaJIeHJAapHbIM TpadukoM yueOHoro mporecca. Pacnucanue sk3aMeHOB JOBOJUTCS 1O CBEICHUS
CTYJICHTOB HE€ MEHEee 4YeM 3a JIBe HEeJelM J0 Haydaja 5K3aMEHAI[MOHHON ceccuu. DK3aMeHbI
MMPUHUMAIOTCS IMpEerIoaaBaTCIAMU, BEAYIIUMUA JICKOIUOHHBIC 3aHATHA. B OTACIIBHBIX CIIyYasXx IMpU
OOJIBIIIOM KOJIMYECTBE TPYIIT y OJHOTO JIEKTOpa WU MPU OONBIIONW YHUCICHHOCTH TPYMIIBI C
paszpeleHus 3aBeayromero kagpeapoil JomyckaeTcs IpUBJIeUEHUE B TOMOIb OCHOBHOMY JIEKTOPY
npenoaaBaTeiid, MPOBOAMBUICTO IMTPAKTUYCCKHUEC 3aHATHA B I'pYIIIax.

DK3aMeHBbI TPOBOJATCS B YCTHOU (hopMe. DK3aMeH MPOBOIUTCS TOJIBKO MPH NMPEAbIBICHUN
CTYJIEHTOM 3a4€THOM KHUXKHU W MPH YCIOBHUU BBIIIOJIHEHUS BCEX KOHTPOJIBHBIX MEpONPUSATHUH,
MPEAYCMOTPEHHBIX YY4E€OHBIM IIJITAaHOM M pabodeil mporpaMmoi Mo HW3ydaeMoW TUCHIUTUINHE.
CryneHTtaM Ha SK3aMeHe MPEeAOCTaBIIsIeTCs TPaBo BbIOpaTh OAMH U3 OmiieToB. BpeMs moaroToBku



K orBery cocrtapisier 60 munyT. [lo MCTeueHUH YCTaHOBJIEHHOIO BPEMEHU CTYACHT JIOJKEH
OTBETHUTH HA BOMPOCHI IK3aMEHAIIMOHHOTO OUJIETa ¥ IPEOCTABUTh PEIICHHE 3a1a4. Pe3ynbpTaThl

9K3aMCHa

OLICHUBAIOTCs

1o

YeThIpeXx0aIbHON

CHUCTEMC

(«oTIHYHOY,

«XOopommo»,

«KYHOOBJICTBOPHUTCIBHOY, <<HCYIIOBJICTBOPI/ITCHBHO») H 3aHOCATCA B 3K3aMCHAIIMOHHYIO B€AOMOCTDH
H 3a4CTHYIO KHUIKKY. B 3aUCTHYIO KHUKKY 3aHOCATCA TOJIBKO IMOJIOKUTCIIbHBIC OLICHKH.

IMoka3zaTesu, KpUTEPHH M HIKAJIA OLEHKH C(POPMUPOBAHHBIX KOMIIETEH Uil

Konu
HaNMEHOBaHHE
KOMIIETEHIIUU

CooTBeTCTBHE ypOBHGfI OCBOCHHUA KOMIICTCHIIUU ITNIAHUPYCEMBIM PE3yJibTaTaM
06y‘ICHI/IH W KPUTCPUAM X OLICHUBAHUA

IIOPOrOBBIN | 0a30BbIl | IIPOJIBUHYTBIN
OneHka
Y IOBIETBOPUTEIHLHO | Xopomo | OtanyuHO

OIIK1 Cnoco6en

NPUMEHATDH (l)yHIlaMeHTaJIbH])Ie 3HaHHS, MOJY4YC€HHbIC B 00J1aCTH MaTeMATHYECKHUX U
(I/IJ'II/I) €CTECTBCHHLIX HAYK, U UCII0JIB30BATH UX B l'[pO(l)eCCI/IOHaJ'IbHOﬁ JEeATCJIBHOCTH

nJ-1.0IK-1
[Ipumenser
(byHIaMeHTaIbHbIE
3HAHUS, MONy4YCHHBIE B
obmacti
MaTeMaTHIECKIX u
(W)  ecTeCTBEHHBIX
HayK IpU MOCTPOCHUH
MoOJele B 3aJaHHOH
MpeIMETHOH 00aacTH

na-2.0IK-1
[Ipumenser
(byHIaMeHTaTbHbIE
3HAHUS, MONTy4YCHHBIE B
obmacti
MaTeMaTHYeCKuX u
(um)  ecTeCTBEHHBIX
HAyK TpH  BEIOOpE
METOJIOB penieHus
3a1a4y
npodecCHOHATBHOM
N TeTbHOCTH

3nams: OCHOBHBIE
TIOHSTHS, KaTeropuu,
3aJaud U ypaBHEHWUS,
OPUHIMIIBL U TEOPEMBI
COOTBETCTBYIOLINX

pasnenoB YpaBHEHU

MaTeMaTHYeCcKON (PU3HKHU;
Ymemuw: mocTaBUTh 3a1auy

1 ONpENENUTh  KpPAaeBbIe
[YCIIOBHS; CTPOMTH
[IpocTenIIne
MaTeMaTU4ECKUe  MOJEIHU
CTaHIAPTHBIX (PU3MUECKHX
[TPOLIECCOB, HUCIOJIb30BATh
MaTEMaTHYECKUE METOMBI U
[KOMITBIOTEPHBIE
TEXHOJIOTUH JUIsl PELICHUS
CTaHIapPTHBIX 3a1a4

MaTeMaTHYECKON (PU3HKH.
Braoems: OCHOBHO
TEPMHUHOJIOTHEH U
NOHATHHHBIM  anmapaToM
MaTeMaTHYecKOH (U3MKH;
HEKOTOPBIMHU

AHATUTUYECKUMHU U
YUCJICHHBIMH  METOJ[aMHU
pelieHus ypaBHEHHH B
YacTHBIX  NPOU3BOJHBIX,
METO/IaMHU peIleHHUs psina
CTaHJAPTHBIX 3aja4
MaTeMaTH4ecKol (pu3ukw,
aHanu3a ypaBHEHUI
MaTeMaTHYeCKON (H3HKH.

Obyyarowuiics

nokasvleaem HE
JIOCTATOYHBIH YPOBEHb
3HAHUI yaeOHOTO u
JEKIIMOHHOTO MaTepHara,
HE B TIOJIHOM O0BEeMe

3nams: OCHOBHBIE
MIOHATHA, KaTeropuw,
3aJayd U ypaBHEHHS,
OPUHLMIBI ¥ TEOPEMBI
COOTBETCTBYIOIINX

pasznenoB ypaBHEHUI

MaTeMaTHIeCKON GU3UKH 1
CBSI3U M@Ky HUMH;
Ymems: KOPPEKTHO
[OCTaBUTh  3aJadyy U
OTIpEeIeTTUTh KpacBble
YCIIOBUS; CTPOHTH
npocreiiiue
MaTeMaTHYECKHE MOJEIH
CTaHIAPTHBIX (HUINUECKUX
MpoleccoB, BBIOpaTh U
HCHOJIb30BaTh
MaTeMaTHYECKHe METOIbI U
KOMIIBIOTEPHBIC
TEXHOJIOTHH [UIsl PELICHHUs
CTaHJApTHBIX 3aga4
MaTeMaTHYECKOH (QH3HKH,
000CHOBaTh  MOJY4YECHHBIE
pe3yIbTaThI.

Bradems: TepmuHOIOTHEH
U TIOHATUHHBIM anmapaToM
MaTeMaTHYeCKOH (U3UKY;
OCHOBHBIMU
AHATTUTUIECKUMU u
YHUCJICHHBIMH  METOAaMHU
pelieHus  ypaBHEHUH B
YacTHBIX  MPOU3BOJHBIX,
METOAaMHU peleHus
CTaHIApTHBIX 3a1a4
MaTeMaTHYeCKOn (HHU3HKH,
B TOM YHCIIE TIOBBIICHHON
CJIO’KHOCTH, aHanm3a
ypaBHEHUI
MaTeMaTHIeCKON (PH3UKH.

3uameo: OCHOBHBIC
TOHSTHS, KaTeropuH,
3aJadyd U ypaBHEHUS,
HpI/IHIlI/IHI)I nu TCOpCMI)I
COOTBETCTBYIOIIHX

pasznenos YpaBHEHUI

MaTeMaTHYeCKON QHU3UKH U
CBSI3U MEXy HUMU;
Ymemy: KOPPEKTHO
MOCTAaBUTh  3a7adyy W
OTIPENICIINTh KpaeBble
YCIIOBUS; CTPOHTH
MaTeMaTU4ecKue MOJIEIH
CTaHIAPTHBIX (U3NUECKUX
MIPOIIECCOB  BHIOpaTh W
WCIIOJIb30BaTh
MaTeMaTHYECKHE METOMbI U
KOMIIBIOTEPHBIE
TEXHOJIOTHH JJIsl PELeHHUs
3a1a4 MaTeMaTHYEeCKON
¢u3uku, B TOM HHCIE
HECTaHAAPTHBIX u
MOBBIILIEHHON CJIOKHOCTH,
000CHOBaTh "
COJIEpKATENBHO
HWHTEPIPETUPOBATD
[IOJTy4Y€HHBIE PE3YIIbTATHI.
Brademw: tepmuHonoruei
U TOHSTHHHBIM annapaToM
MaTeMaTHYeCKOW (DU3HKH;
AHATTUTUYIECKUMHU u
YHUCJICHHBIMH  METOJaMH
peuieHuss  ypaBHEHHH B
YacTHBIX  IPOW3BOJHBIX,
METOJIaMHU pEIIECHUs 3a1a4y
MaTeMaTHYCCKON (PHU3HUKH,
B TOM qucie
HECTaHAAPTHBIX u
MOBBIIMICHHON CJI0KHOCTH,




CooTBeTCTBHE ypOBHefI OCBOCHUS KOMIICTCHIIUU TNIAHUPYCMBIM PE3YyJIbTaTaM

Kon n 0OyYCHIS ¥ KPUTEPHUSIM UX OICHUBAHUS
HauMEHOBaHUE MIOPOTOBBIM | 0a30BbIii | MIPOJBUHYTHIN
KOMITETEHIIN T Ouenka
Y 10BIETBOPUTEIHHO Xopolio OTauyHO
BIazeeT mpaktuaeckumu| Obyuarowutica aHalii3a W WHTEpIIpeTaluu
HaBBIKAMU, YyBCTBYET Ce0sl |nokaszvléaem IOCTATOYHBIN |ypaBHEHUH
HCYBCPCHHO IIPpU aAHAJIN3C|YPOBCHb MaTeMaTH4YeCKON (1)1/13]/11(1/1‘
ypaBHEHUI npodeccuoHambHBIX

MATeMAaTHYCCKON (DHU3UKHM. |3HAHWH, HO  JOMYCKACT|OGyyarowutics
B orBere He Bceraa|HEKOTOPBIE HETOUHOCTH U, uqspieaem  HE  TONBKO

IMPUCYTCTBYCT JIOTUKa, | [IOTpCHIHOCTH. OtBer BBICOKHI YPOBEHb
APryMCHTBI HpI/IBHeKaIOli_CISI IIOCTPOCH JOCTAaTO4YHO TEOPETHUECKHX 3HAHUI 10
HCIOOCTATOYHO BCCKHC. a|JIOTU4HO, I'paMOTHO MCLMILTHHE, CBO60,Z[HO

IIOCTABJICHHBIC BOIIPOCHI | UCITIOJIB3YHOTCA
3aTPyAHACTCA C OTBETAMMU, [ IIPEAMETHBIE TEPMHUHBI, HO
IMOKa3bIBa€T HEAOCTATOYHO|B OTBETE MPHUCYTCTBYIOT

OTIepUpyeT MOHATHSIMU,
KaTCropusMu, NMpUuHOHUIIaMHA
1 TeopeMaMu YpaBHEHU

riy0OKHe 3HAHMS. HE3HAYHUTEILHbIE OLINOKH. R
Bormpocs, 3a1aBaCMBIC MaTeMaTUYeCKOU  (DU3UKH,
IpenosaBareneM, He[HO M YMEET aHaIM3MupOBaTh
BBI3BIBAIOT CyLIECTBEHHBIX [CIO7KHBIC 3 3a1a4u
3aTpyAHEHUH. MaTeMaTHYeCKOH  (hu3uKy,
VBSI3BIBATH 3HaHMS,

MOJTyYCHHBIC TIPU U3YICHUU
Pa3IUYHBIX  JTUCIUILINH.
OTBET MOCTPOCH JIOTHYHO,

MaTepHan H3J1araeTcst
YETKO, SICHO,
ApTYMEHTUPOBAHO,

FPaMOTHO  HCHOJNB3YIOTCS
TEPMUHBl MaTEMAaTHYECKOMN
¢uzukn. Ha  Bompock
OTBEYACT YBEPEHHO, IO

CYILIECTBY.

MeToauuecKkue PEKOMEHIAUHA, OIIPEACIAIOLINE MPOUECAYPbI OLICHUBAHUS HA IK3aMCHE:

OueHKa «omauyHo.

— CHCTEeMaTH3UPOBAHHBIE, TTTyOOKHE U MOJIHbIE 3HAHMS IO BCEM pa3fiesiaM JHCLUIUIMHEI, a
Tak)Ke TI0 OCHOBHBIM BOIIPOCaM, BBIXOSIIUM 3a TIPEIENbl y4eOHON MpOTpaMMBbL;

— TOYHO€ WCIOJIb30BAHWE HAyYHOW TEPMHMHOJOTMH CHCTEMaTH4YEeCKH TIpPaMOTHOE H
JIOTUYECKH NPaBUIBHOE U3JI0KEHUE OTBETA HA BOIIPOCHI;

— 0Oe3ynpedyHoe BlaJeHHE HWHCTPYMEHTapHeM Y4eOHON JUCIUIUIMHBL, YMEHHE €ro
3¢ (HEeKTUBHO UCTIOIB30BATh B IOCTAHOBKE M PEIICHUH HAYYHBIX M MPAKTUYECKUX 33]1aY;

— BbIpaXKEHHasl CIIOCOOHOCTh CaMOCTOSITEIbHO M TBOPUYECKH pelaTh CIOKHbBIE MPOOIEMBbI U
HECTaHJapPTHBIE CUTYAIUU;

— TIOJIHOE U TJIyOOKOE YCBOEHHE OCHOBHOM U JOIOJIHUTENBHON JIMTEpaTyphl,
PEKOMEHI0BaHHOHM y4eOHOI MporpaMMoii 1o JUCHUILINHE;

— YMEHHE OpUEHTHPOBATHCS B TEOPHUSAX, KOHIEMIMSIX U HANpaBICHHUSIX IUCHUIUIMHBI U
JIaBaTh UM KPUTHYECKYIO OLICHKY, UCIIOJIb3Ysl HAYUHbIEC JOCTHKEHUS IPYTUX AUCIUIUINH;

—TBOpYECKasi CaMOCTOSITENIbHAs padoTa Ha MPAKTUUYECKUX 3aHATHUSX, aKTUBHOE y4acTHE B
TPYIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHD KYIbTYPhI UCIIOTHEHUS 3aaHHI;

— BBICOKHH ypOBEHBb CHOPMHUPOBAHHOCTH 3asBJICHHBIX B paboUeii mporpaMmme KOMITETCHITH.



Onenka «opouwio»:.

— IOCTaTOYHO IOJIHBIE U CUCTEMATU3UPOBAaHHBIC 3HAHUS 110 JUCLIUILINHE;

— YMEHHME OpPHUEHTHPOBATHCS B OCHOBHBIX TEOpPHUAX, KOHLENUUAX M HalpaBICHUAX
JUCLUIUINHBI U JaBaThb UM KPUTHYECKYIO OLICHKY;

— WCIOJIb30BAHUE HAy4YHOW TEPMMHOJIOTHH, JIMHTBUCTHUYECKU M JIOTMYECKHU IPABUIIBLHOE
U3JI0KEHNE OTBETA Ha BOIIPOCHI, YMEHHE /1€]aTh 000CHOBAHHBIE BBIBOIbI;

— BJIAJICHUE UHCTPYMEHTAPUEM 10 JUCLUIUIMHE, YMEHUE €r0 UCII0Ib30BaTh B IOCTAHOBKE U
pELICHUH Hay4YHbIX U NPO(eCCHOHAIBHBIX 3a/1a4;

— YCBOEHUE OCHOBHOH JIUTEpaTypbl, PEKOMEHIOBAHHOM Yy4YeOHOM IpOrpaMMoil IO
JUCLUIUINHE;

— caMmocToATeNnbHas paboTa HAa TNPAKTUYECKUX 3aHATHIX, y4acTHE B TPYIIOBBIX
00CYXIEHUSX, CPEAHNUIN YPOBEHb KYJIbTYPbl UCIIOJHEHUS 3aaHUI;

— CpeIHUl YPOBEHb C(HOPMUPOBAHHOCTH 3asBICHHBIX B pa0oueii mporpaMMe KOMIICTCHITHN.

Or1eHKa «y008/1emeopumenbHo».

— JIOCTaTOYHBIA MUHUMAJIbHBIN 00beM 3HAHUN MO TUCITUILINHE;

— YCBOCHHE OCHOBHOM JIMTEPATYPhI, PEKOMEHAOBAHHOW Y4eOHON TPOTrpaMMOit;

— YMEHHE OpPUEHTHUPOBATHCA B OCHOBHBIX TEOPHUSAX, KOHLENLMIX M HalpaBiICHUSAX 10
JUCLHUIIIMHE U AaBaTh UM OLICHKY;

— HCHOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIMCTHYECKOE M JIOTHUECKOE H3JI0KEHHE
OTBETa Ha BOIIPOCHI, yMEHUE JIENIaTh BHIBOJIBI O€3 CYIIECTBEHHBIX OLUIHOO0K;

— BJaJICHUE WHCTPYMEHTApUeM Yy4eOHON AMCHUUILUIMHBI, YMEHHE €ro HUCIOJb30BaTh B
pELIEHUH TUIIOBBIX 3a/1a4;

— YMEHHE MOJI PYKOBOJCTBOM IIPENOIaBaTelis peuiaTh CTaHAAPTHHIE 3a1a4H;

— paboTa 1o pyKOBOJICTBOM TPENOJaBaTeisi Ha MPAaKTUYECKUX 3aHATHSAX, JOIYCTUMBIN
YPOBEHb KYJIBTYPBI UCIIOJTHEHUS 3a1aHUH;

— JIOCTaTOYHBIM MHHHMMAJbHBIH YPOBEHb C(POPMHUPOBAHHOCTH 3asBICHHBIX B paboueit
[porpaMmme KOMIIETEHLIUHN.

OreHKa «Hey0081emeopumenbHo.

— (parMeHTapHbIe 3HaHUSI 110 AUCLUILINHE;

— OTKa3 OT OTBETA,

— 3HAaHHWE OTJAEIbHBIX HCTOYHUKOB, PEKOMEHJOBAHHBIX Y4eOHOIl mporpammoil Mo
JUCLUIUINHE;

— HEyMEHUE UCI0JI30BaTh HAYYHYIO TEPMUHOJIOTHIO;

— HaJIM4ue rpyObIX OlIMOOK;

— HU3KUN YPOBEHb KYJIbTYpPbI UCIIOJIHEHUS 3aJaHUN;

—HU3KUH ypOBEHb C(HOPMUPOBAHHOCTH 3asIBIIEHHBIX B paboyeil mporpaMmme KOMITETeHIIUH.

OneHouyHble CpeACTBa JUIsl WHBAJIMAOB M JIMII C OrPAaHUYEHHBIMH BO3MOXHOCTSMU
3/I0pOBbsI BEHIOUPAIOTCS C YUETOM UX WHAMBUIYAIbHBIX ICUXO()U3UYECKHX OCOOCHHOCTEH.

— IIpY HEOOXOJMMOCTH UHBAJIUAAM U JINLIaM C OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/10POBbSI
IIPEIOCTABIIAETCS JOMOJHUTENBHOE BPEMs JUIsl IOATOTOBKHM OTBETA HA DK3aMEHE;

— NP MIPOBEJICHUU MPOLIETYPHl OLIEHUBAHUS PE3YJIbTAaTOB O0YyUEHHUsI UHBAIUIOB U JIUIL C
OTrpaHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbsI MPEAYCMATPUBAETCSA UCIIOJIb30BAHHE TEXHUYECKHUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C X MHJIUBUIYaTIbHBIMU OCOOCHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YHaIOIUXCs ¢ OTPAHUYCHHBIMUA BO3MOKHOCTSIMH 3710POBBS
U UHBaJWAOB IIpOLleypa OLIEHUBAHUS pE3YyNbTaTOB OOYyYEHHUs 10 JUCHUILUIUHE MOXKET
IIPOBOAMTHCS B HECKOJIBKO JTAIOB.

IIponienypa oneHMBaHUS PE3yJbTaTOB OOYYEHMs] MHBAIMJOB U JIUI[ C OTPAHUYEHHBIMU
BO3MOXKHOCTSIMH 3JI0OPOBbsI 110 TUCIMIIMHE MPeAyCMaTpUBaET MPEAOCTaBIeHHEe HHPOPMALIUU B
(dopmax, aJanTHPOBAHHBIX K OTPAHUYECHUSAM MX 370POBbS M BOCIPUATHS HH(POPMALIUU:



Jis 11 ¢ HapYIICHUSIMHA 3PEHUS:

— B TIeYaTHOU (popMe yBEITMUYCHHBIM MIPUPTOM,

— B (popMe 2IEKTPOHHOTO TOKYMEHTA.

JUuist I ¢ HApYIIEHHUSIMU CITyXa!

— B mieyaTHoM hopme,

— B (hpopMe 3IEKTPOHHOTO IOKYMEHTA.

Jist 11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHI'CHTA
o0yyJaroumxcs.

Memoouueckue pexomenoayuu, onpeoensioujue npoyeoypsl OYeHUEAHUA KONMPOJIbHBIX
paoom:

KonTtponsHast pabota cunTaercsi 3a4TeHHOHN, €CITH PELICHBI BCE 3aa4u.

Memoouueckue pexomenoayuu, onpeoenaroujue npoyeoypsl OUeHUBAHUA MeCma:

Tect cunTaercst MpOWCHHBIM, €CIIU IaHBI BEPHBIE OTBETHI OoJee, ueM Ha 60% BOMPOCOB.

4.3. MeToanueckne yKa3aHus 10 OPraHU3aIUM BbIYMCIUTEIbHOH HHPPACTPYKTYPHI
TpeGoBanus Kk annmapaTHOMY U NPOrPaAMMHOMY o0eclie4YeHNI0 padounx MecT

JUis BBINOJHEHUS WHAWBUIYAJIbHBIX 3aJaHUM, MpPelyCMAaTPUBAIOLIMX HCIIOJIb30BAHUE
MaTeMaTUYECKUX IAKETOB, CTYJEHTaM JOJDKEH ObITh 00ecledeH AOCTYN K CTalMOHApHOMY
KOMITBIOTEPY HJIM HOYTOYKY C COBPEMEHHOH KOH(UTypaiuei, Ha KOTOPOM JIOJDKHA OBITh
YCTaHOBJICHA COBpPEMEHHAsl ONepallMOHHAas cucTema: nomiepxkuatorcs Windows 10 wm 11,
aktyanbHble Bepcur macOS, a Ttakxke auctpuOyrtuBsl GNU/Linux. Bce cuctembl J0IKHBI
pEryJsipHO OOHOBIIATHCS JUIsl MOAJepKaHUs O€30MacCHOCTH.

CnenyeT yCTaHOBUTH MPOrPaMMHBIE WHCTPYMEHTBI, HEOOXOAMMBIE [JIsl BBITIOTHEHUS
WHAMBUAYaIbHBIX 3a/1aHui Kypca: Matlab (Maple).

5. IlepeyeHb OCHOBHOM M [ONMOJHUTEJHbHOM Y4YeOHOH JHUTEpPaTyphbl,
He00X0AUMOI1 111 OCBOCHUS TUCHMILIMHBI (MOYJIA)

5.1 OcHoBHas IUTEpaTypa:

OcHoBHas1 iuTEparypa:

1. TuxonoB A.H., A.A. Camapckuii. YpaBHeHus: maremarndeckoit gusuku. M.: U3n-Bo
MI'VY, 2004. 798 ¢

2. Wnbun, A. M. YpaBHeHUs: MaTeMaTH4eCcKOl GU3UKH : yueOHoe nmocodue / A. M. UnbuH.
— Mocksa : ®UBMATIINUT, 2009. - 192 c. - [DaexkTpoHHBI pecypc]. - Pexum mocryma:
https://e.lanbook.com/book/2181.

3. .Kapuesckuit M.M. Jleknuu no ypaBHeHHsM MarteMaTwueckoi ¢usmku. CII6.: JlaHs,
2016. 164 c. [DnextponHsIit pecypc]. - Pexum moctyna: https://e.lanbook.com/book/72982.

4. Kynpsmos C.H. OcHOBHBIE METO/IbI peLICHUS TPAKTUUYECKHX 3a/1a4 B Kypce «Y paBHEHUs
maremaTtrueckoi puszuxu» / C.H. Kyapsmos, T.H. Paguenko. Pocto v//l: U3n-Bo FODY, 2011.
308 c. [DnexTpoHHBIH pecypc]. — Pexum JOCTYyTIA:
http://biblioclub.ru/index.php?page=book&id=241103.

5.  Anrynun, K. K. Metonst Mmarematnueckoit ¢pusuku / K. K. Antynun. — 3-e 3. — MockBa
. Jupexr-Menna, 2014. — 123 c¢. — Pexxum pgoctyma: mo mnoamnucke. — Pexxum gocrtyna:
https://biblioclub.ru/index.php?page=book&id=240552.



6. Kanapeiikun, A. M. VYpaBHeHuss marematnueckoid ¢usuku : yueOHuK / A. .
Kanapeiikun. - Bomorma : Wudpa-Unmxkenepus, 2024. - 148 c. - Pexum pgocryna:
https://e.lanbook.com/book/429215.

I[J'ISI OCBOCHHUA OUCHUIUIMHBI HWHBAJIWIaMH W JIMIOHAMHU C OI'PAHHYCHHBIMHU BO3MOXHOCTAMHU
3A0POBbA UMCIOTCA U3AaHHA B DJICKTPOHHOM BHUC B 3H€KTp0HHO-6H6JII/IOT€‘-IHBIX CHUCTCMaAX.

JonoHUTeILHAS JIUTEpaTypa:

1. Ilerposckuit N.I'. Jlekuuu 00 ypaBHEHUSX C YACTHBIMU IIPOM3BOAHBIMU. M.: dusmariur,
2009. 404 c. [DaexTponHsIii pecypc]. - Pexxum pocryma: https://e.lanbook.com/book/59551.

2. bynak b.M., Camapckuii A.A., TuxonoB A.H. COopHUK 3amay MO MaTeMaTHYECKOU
busuke. M.: OUBMATIIUT, 2004. 688 c. [DnextpoHHbIi pecypc]. - Pexum mocryma:
https://e.lanbook.com/book/63669.

3. BnagumupoB B.C., XapunoB B.B. VYpaBuenuss wmarematuueckord ¢usuku M.:
OU3MATIIUT, 2008. 399 c.

4. Tonockokos, JI.Il. Kypc marematuueckoir ¢usuku ¢ ucnonpzoBanue naxera MAPLE.
CIl6.: Jlams, 2015. 575 c¢. [DnekrponHsni pecypc]. - Pexum  jmoctyma:
https://e.lanbook.com/book/67461.

5. [epesuu N.B. Ilpaktukym no ypaBHeHusim maremarudeckor ¢pusuku. CII6.: Jlans, 2017.
428 c. [DnexTpoHHBIii pecypc]. - Pexxum noctyna: https://e.lanbook.com/book/95131

6. EBmoxkmmoB A.A., IlaBnoBa A.B., Pyonos C.E. YpaBHeHHs mMareMaTH4ecKoi (pU3UKH.
Metonuueckue ykazanus. Kpacnonap: M3a-so Kybanckoro rocynusepcureta, 2002.

7. IlaBnoBa A.B., PybmoB C.E., CwmupnoBa A.B. IlpuMmeHeHHe MHTErpagbHbIX
npeoOpa3oBaHuil K PELICHHIO 3a]a4 JiJIsl ypaBHEHUH B YaCTHBIX MPOM3BOAHBIX. MeTonndeckue
ykazanud. Kpacnonap: U3n-Bo Kybanckoro rocynusepcutera, 2003.

8. COopHHUK 3a7au 10 ypaBHEHHUsIM MaTeMaTudeckoil ¢usuku / A.A. Bamapun [u ap.]. M.:
Ouszmariur,  2003. 288 c¢.  [DnextpoHHwni  pecypc]. -  Pexum  gocryna:
https://e.lanbook.com/book/59314.

9. CeemnukoB A.I'., boromo6oB A.H., KpaBuos B.B. JIekiiuu o MmaTemMaTudeckoil pusnke.
M.: U3n-8o MI'Y, 2004. 416 c.

5.2. Ilepuoauyeckas Jureparypa

He ncnonb3yrores

Dy1eKTPOHHO-0ubIn0oTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAWT» https://urait.ru/

2. DBC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru
3. DBC «BOOK.ru» https://www.book.ru

4. OBC «ZNANIUM.COM» www.znanium.com

5. OBC «JIAHb» https://e.lanbook.com

IIpodeccnonanbubie 0a3bl JAHHBIX:

1. Scopus http://www.scopus.com/

2. Hayunas snextponHas 6ubnuoreka (HOB) http://www.elibrary.ru/
3. Springer Materials http://materials.springer.com/

4. zbMath https://zbmath.org/

Pecypchbl cBOOOAHOIO 10CTYNA:

1. Mup marematndeckux ypaBuennit EQWorld. http://eqworld.ipmnet.ru/ru/library.htm
2. ®dusuka, xumus, matemaruka. http://www.ph4s.ru/index.html

3. Journal of Mathematical Physics. Online ISSN 1089-7658. http://jmp.aip.org

4. CnoBapu u sHIMKIoneAnu http://dic.academic.ru/;


https://e.lanbook.com/book/59551
https://e.lanbook.com/book/67461
https://e.lanbook.com/book/59314
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
http://www.scopus.com/
http://www.elibrary.ru/
http://www.elibrary.ru/
http://materials.springer.com/
https://zbmath.org/
http://www.ph4s.ru/index.html
http://dic.academic.ru/

CoOcTBeHHbBIE JJIEKTPOHHBIE 00pa3oBaTe/IbHbIC H HH(pOPpMannoHHbIe pecypcsl Kyol'y:
Cpena MoayIIbHOTO quHaMHu4eckoro ooydenus http://moodle.kubsu.ru

baza yueOHBIX MIIaHOB, Y4eOHO-METOAMYECKIX KOMILIEKCOB, MyOIUKaluil 1 KOH(pEepeHIIHH
http://mschool.kubsu.ru/

6. MeToanueckne YyKazaHusl JA OOYYAIOIIMXCH 1O OCBOEHUIO
TUCHHUILIAHBI (MOIYJIs1)

[lpy w3yueHun Kypca «YpaBHEHHS MaTEeMAaTUUYECKOH  (QHU3UKK»  HEOOXOAUMO
AKTUBU3UPOBATh OCTATOYHBIE 3HAHUS CTYJEHTOB I10 TAKUM MAaTEMaTU4YECKUM JUCLUIIIIMHAM, KaK
MaTeMaTHYeCKui aHanu3 u qudQepeHnnaibHble ypaBHEHHS.

B cBsi3u ¢ TeMm, 4TO mporpamma Kypca MpeaycMaTpuBaeT OOJbIIOE KOJIMYECTBO YacoB,
BBIJICJICHHBIX HAa CaMOCTOSITENbHYIO paboTy, IeIecoo0pa3sHO O3HAKOMHTb CTYIEHTOB C
JUTEPATypHBIMH W DJIEKTPOHHBIMH HCTOYHHKAaMH TIO pa3dMpaeMbIM TeMaMm, a TaKke
MaTepHuajamMH, B KOTOPBIX pa3o0paHo pemeHue OOJBIIOTr0 KOJMYECTBa KOHKPETHBIX 3a7ad WU
IpUBEJEHA METOAMKAa WX pEIIEeHUs, a TaKkKe OIUCaHbl BO3MOXKHOCTM IPUMEHEHUs
WHCTPYMEHTApUS CPEbl

MeToanyeckne peKOMEeHIAIMH 110 OCBOEHHIO JIEKIIMOHHOT0 MAaTEepHaJia, MOAr0TOBKe K
JIEKIIUAM U JIA00PATOPHBIM 3aHATHAM

[Tpy uTeHUM JNEKIMOHHOTO Kypca MPEACTaBIIETCS IeeCO00pa3HbIM 00paTHUTh BHUMAaHHE
Ha (PU3UYECKHE NPUIIOKCHUS M3JIaraeMbIX MAaTeMaTHUECKHX (PAKTOB U OTMETHTH TOT (DaKT, YTO
Kypc «YpaBHEHUS MaTeMaTW4ecKOW (QHU3MKH» IO CYIIECTBY SBJSIETCS MEPBBIM KYypCOM IIO
MaTeMaTUYECKOMY MOJIEIMPOBAaHUIO, YUTAEMBIM cTyieHTaM HanpasieHus 01.03.02.

Uto0bl u3N0XKeHne OBbLIO MOHSATHBIM, CIENYeT aKIeHTHPOBAaTh BHUMAaHWE HE CTOJBKO Ha
(dopMaTbHBIX MOMEHTaX J0Ka3aTeNIbCTB, CKOJIBKO Ha JBMKYILUX UMH HJESX.

Heo06xoauMo OTMETHTh NPAKTUYECKYIO 3HAYMMOCTb COOTBETCTBYIOUIMX MpoOIeM,
o0paTuTh BHHMaHWE Ha TPeOOBAaHWsS, NPEHBABISEMBIE K COBPEMEHHOMY CIECIHAINCTY —
NPUKIIQTHOMY MaTEeMaTHKY, TIOSICHUTh HEOOXOIMMOCTh UCTIOIH30BAHNUS TTOJTYYESHHBIX 3HAHUH TIPU
U3YUEHHUH MTOCTIeIYIONNX CIeIHaTbHBIX KYPCOB.

OO0mme peKoMeHAAINH 110 CAMOCTOATEIBLHOH padoTe 00y4alommXxcst
BaxnedmmM 5sTanmoM Kypca SBISETCS CaMOCTOATENbHas paboTa MO JUCIHILIHHE.
Ilepeuens pa3aenoB A CaMOCTOSTEIBHOTO U3yUEeHNUs IPUBEJICH B paszaene 2.5.

Bonpocsl 1J151 CaMOKOHTPOJIA 110 pa3aeiam

Cemectp 5
Pazpean 1.

1. Hanmummmre oOmuii Bu TMHEWHOTO AuddepeHInanbHOro ypaBHEHUS BTOPOTO MOPSIIKA.

2. BeiBenuTe ypaBHEHHE MOTMIEPEYHBIX KOJIeOaHUN CTPYHBI (TIPOJOIBHBIX KOJIEOAHUN CTEPHKHS).
3. Kakoe ypaBHeHHE Ha3bIBAETCSl KBAa3WJIMHEHHBIM U] PepeHIInanbHbIM YpaBHEHUEM B YaCTHBIX
IIPOU3BOJHBIX BTOPOTO MopsAKa?

4. IlpuBeauTe MpUMEPHI TPAHUYHBIX YCIOBHIA /ISl YPaBHEHUS MPOIOJIBHBIX KOJIeOaHUI CTePIKHS.
5. BeiBeauTe ypaBHEHNE TEIIONPOBOJIHOCTH.

6. [IpuBenuTe mpuMepbl TPAHUYHBIX YCIOBHM 1711 ypaBHEHUS TEIIONPOBOJIHOCTH.

7. Hanummre o61muii BU CTAllMOHAPHOTO YPAaBHEHHUS.

8. UTo moHMMAEeTCs 0T KOPPEKTHOCTHIO MTOCTAHOBKU 33/1a4l MaTeMaTudecKon pu3uku?

9. IlpuBeauTe mpUMep HEKOPPEKTHO MOCTABICHHOMN 3a/1a4H.


http://moodle.kubsu.ru/
http://mschool.kubsu.ru/

10. B yem 3aximro94aeTcsi IPUHITUI CYNIEPIO3UIINN TUHEHHBIX 3a/1a4 MaTeMaTH4ecKon (pu3uku?
11. Kakoe ypaBHEHHE Ha3bIBAa€TCSI YpPaBHEHUEM TUIIEpOOINYECKOro (1MapadboiInyuecKoro,
AJUIANITUYECKOT0) TUMa?

12. 3anumuTe KaHOHWYECKUW BHJ YpaBHEHHS TurnepOoimyeckoro (mapadoaudecKoro,
AJUIANITUYECKOT0) TUMa?

13. Kakue ¢pu3udeckre npouecchl ONUChIBACT ypaBHEHNE TUIEPOOINYEcKOro (mapaboanyecKoro,
AJUIANITUYECKOT0) TUMa?

14. K kakomy Tuny ypaBHeHu# otHocutcs ypaBHenue Jlamaca (ITyaccona)?

15. K xakoMy TUIly OTHOCUTCSI ypaBHEHUE TEIIONPOBOHOCTU?

16. K xakoMy TUITy OTHOCHUTCSI BOJIHOBOE ypaBHEHHUE?

17. 3anumurte OoOMmMMHA  BHJ  XapaKTEPUCTUYECKOTO  YpaBHEHHS  JUISl  JIMHEHHOTO
mubdepeHIManTbHOT0 YpaBHEHHUsI B YaCTHBIX IPOM3BOJHBIX BTOPOrO TMOpsiAKa C JIByMS
HE3aBHCUMBIMH IEPEMEHHBIMHU.

18. Kakue xapakTepuCTUKH UMEET OJJTHOMEPHOE BOJIHOBOE YpaBHEHHE?

19. Kakue xapakTepuCTUKU UMEET AByMEepHOE ypaBHeHue Jlamnaca?

20. Kakue xapakTepuCTUKH UMEET OJJTHOMEPHOE YpaBHEHUE TETIONPOBOIHOCTH?

Paznen 2.

1. Uro naspBaercs 3amauedt Komm? Jlns kakoro tuma ypaBHEHHH craBuTcs 3amada Komm?
IIpuBenuTe NpUMEPBI.

2. BeiBeute hopmyny J'Anambepa permenus 3agaun Komm 11t BOTHOBOTO ypaBHEHHS.

3. Joxaxwute, uro ¢opmyna J['Anambepa nmaer o0oOIeHHOE pemnieHue 3amaun Komm uis
OJIHOMEPHOT'O BOJIHOBOI'O YPaBHEHUS

4. Jloka)kuTe eIMHCTBEHHOCTD pellieHus 3aaaun Ko 1j1st BOJTHOBOTO ypaBHEHUS.

5. Jlaiite ¢pu3HUECKyr0 HHTEPIIPETALIMIO OOIEro peIeH!s] BOJTHOBOIO YPaBHEHUS.

6. ChopmynupyiiTe cCMEIIaHHBIE 33]]au Ui OJHOMEPHOTO BOJHOBOTO YPaBHEHUS Ha MPUMEPax
HOTEPEYHBbIX KOJIeOaHUH CTPYHBI U MPOJIOIBHBIX KOIEOaHUN CTEPIKHS.

7. B uem cocToUT HMzes MeToAa MPOJOJDKEHMs PEIIEHUs 3a4ad JUlsl BOJIHOBOTO YPAaBHEHMs Ha
HOJIyTIPSIMOiL?

8. ChopmynupyiiTe 3aauy 0 paclpOCTpaHEHUH KPAaeBOro peXuma, JJs ciaydas, KOorjaa 3ahaH
PEKUM KoJeOaHUH KOHIIA OJyOrPaHUYEHHOTO CTEPHKHSL.

9. Ucnonezys ¢opmyny Ilyaccona pemenus 3amaun Komm uist BOJHOBOTO ypaBHEHHUS B
IIPOCTPAHCTBE, IOJIYYUTE PEIIEHUE COOTBETCTBYIOIIEH 3aJaud Ha IUIOCKOCTH METOJIOM
MIOKOOPJIMHATHOTO CITyCKa.

10. JlaiiTe ¢pu3MUECKy0 MHTEPHPETALMIO PEIICHHUsS 33aJaud O MaJbIX MOINEPEeYHbIX KoJeOaHUsIX
CTPYHBI C 3aKpPEIUIEHHBIMY KOHLIAMHU.

Pazpen 3.

1. Kakue 3amaum pemiaer BapuanuoHHoe ucuucieHue? IlpuBenurte mpumepsl BapHallMOHHBIX
3ajad.

2. YUto Ha3zwiBaetcs ¢pynknuonaiom? [IpuBenure mpumeps GyHKIIMOHAIOB.

3. Uro Ha3bpiBaeTcs Bapuanued aprymenta (Qynkiuonana? UYUro Ha3bIBaeTcs BapHauuein
dbyHKIIMOHANA?

4. ChopmynupyiiTe mpoCTEHIIYIO0 BapUALIMOHHYIO 3aa4y.

5. JlaiiTe onpenenenue 3xkcTpeMmyma (hyHKIOHAIA.

6. UTo Takoe cuiIbHBIH (C1adblit) SKCTpeMyM?

7. Kakue QyHKIIMM Ha3bIBAIOT TMHEHHO HE3aBUCUMbBIMH?

8. JlaiiTe onpenenenue moJIHOTHI CUCTEMbI (PYHKITHIA.



9. Kakoe ycnoBue Ha3pIBalOT YCIOBHEM CTAIMOHAPHOCTH (DyHKITMOHAIA?
10. IIpuBegure dopmyiny [uisi Bapuanuu (QyHKIMOHANA B Cllydae MPOCTEUIEH BapuallMOHHON
3a/1a4ul.

Cemectp 6
Paznea 1.

1. Chopmynupyiite 3agauy Ko 111 0THOMEPHOTO YpaBHEHUS TEILIOMPOBOIHOCTH.

2. [IpuBenuTe npuMepsl yCIIOBUN HA OECKOHEYHOCTH IS 3a/1a4 B HEOTPaHUUYEHHBIX 00JIaCTsIX AJIs
YpaBHEHUS TEIJIONPOBOAHOCTH.

3. IlpuBenute Qopmyny Ilyaccona pemenus 3amaun Komm s 0IHOMEpPHOTO YpaBHEHUS
TEIJIONPOBOJHOCTH.

4. Jlaiite Qusnueckyro wuHTeprnperanuioo (GyHknuu ['puna 3amaum Komm mis  ypaBHEHUS
TEIJIONPOBOJHOCTH.

5. 3anummTe PyHAAMEHTAIbHOE PEIlIeHNEe OJHOMEPHOTO YPaBHEHHUS TEIIONPOBOAHOCTH.

6. [Tonb3ysick METOAOM OTpa)K€HHUs, MOCTPONTE (DYHKIUIO BIUSHUS MTHOBEHHOTO TOYEYHOTO
MCTOYHUKA JJISl TOJYOTPAaHUUYEHHOTO CTEPKHA C TEIIOU30JIMPOBAHHONW OOKOBOI MOBEPXHOCTHIO
1pu rpannyHeIx ycanosusax [ u Il pona.

7. IlpuBenurte ocHOBHBIE cBOiicTBa ™-dyHKIuu Jupaka.

8. 3anmmuTe QyHIaMEHTaTBHOE pElIeHNEe OJTHOMEPHOTO YPABHEHUS TEILIIONPOBOIHOCTH.

9. Iloctpoiite pynkuuio I'prHa ypaBHEHHUS TETIIONPOBOTHOCTH B IPOCTPAHCTBE.

10. lokaxure eIMHCTBEHHOCTD PEIIEHHS HAaUaJIbHO-KPAeBbIX 3ajiau /i1l TPEXMEPHOIO ypaBHEHUS
TETUIOTIPOBOAHOCTH C MIOMOIIbIO (popmyier [ puna.

Paznen 2.

1. Chopmynupyiite 3anaqy HItypma—JInysusmis.

2. Yto Ha3bIBaeTcs coOcTBeHHOM pyHKuuei 3anaun Hltypma—Jlnysumnsa?

3. Uto Takoe cobcTBeHHOE 3HaueHue 3anauun Itypma—JInysumisa?

4. Yro nazpiBaetca criektpoM 3anaun Lltypma—JInysumia? Kakue cieKTpbl BO3MOXHBI?

5. Kakue ycnoBus HaszbiBatoT rpanndyHbiMH yeiaoBusamu I (11, 111) pona?

6. IlpuBenute cxemy mnpuMeHeHUs Merona Dypbe A1 BOJHOBOIO ypaBHEHHUS B Ciydae
HEOJHOPOJIHBIX TPAHUYHBIX YCIOBUM.

7. HaiiTe (HhU3MYECKYI0 MHTEPIPETAIMIO PEUICHUs 33/Jaud O MaJbIX MOMEPEYHBIX KOJICOAHUIX
CTPYHBI C 3aKPEIIJICHHBIMU KOHIIAMH.

8. JlaifTe ompeeieHne rapMOHUYECKOW (PYHKITMU B KOHEYHOW 1 OECKOHEUHOM 001acTsIX.

9. IlpusenuTe npuMeps! GYHKIUN, TApMOHUYECKIX B KOHEYHON 1 OECKOHEUHOM 00J1acTX.

10. Tlepeuncnute cBONHCTBAa TAPMOHUYECKUX (PYHKIIUM.

11. K xakomy tumy otHOcHuTCs ypaBHeHnue Jlamaca (Ilyaccona)?

12. ChopMynupyiiTe TPUHITAT MAKCUMYyMa TSl TApMOHUYECKUX (YHKITAM.

13. ChopmynupyiiTe BHyTpeHHIOIO 3aaady Jupuxie 1 ypaBHenus [lyaccona B Mpou3BOIBHOM
TpeXMepHOH 00JacTH.

14. [Ipusenute Buj ypaBHeHus Jlannaca B cepuieckux U MWIMHAPHYECKUX KOOPAUHATAX.

15. Chopmynupyiite BHyTpeHHIO 3a1auy HelimaHa s ypaBHeHwus Jlammaca B mpou3BOIbHON
TpeXMepHOU 001acTH.

16. Chopmynupyiite BHemHO0 3a1auy 111 poxa ans ypasaenus Jlamnaca.

Paznen 3.

1. JTaiiTe onpeneneHne 00beMHOTO TIOTCHIIHAIA.



2. JlaiiTe onpejenenre MOoTEHIIUAIOB TPOCTOTO U JBOMHOTO CIIOSI.

3. Ilepeuncnure cBOMCTBa 0OBEMHOTO MOTEHIINAA.

4. KakuMu cBOMCTBaMHU 00JIaAat0T MOTEHIMAIIBI IPOCTOTO U ABOHHOTO CIIOsT?

5. ChopmynupyiiTe TeOpeMyY O Pa3pbIBHOCTH MOTEHIIHAJIA IBOMHOTO CIIOA.

6. ChopmynupyiiTe TeopeMy O pa3pbIBHOCTH HOPMAJIBHOWN TNPOU3BOAHON NOTEHIMATIA
IIPOCTOTO CJIOA.

7. K KakuM MHTEerpajibHbIM YPaBHEHUSM CBOJSATCS BHYTPEHHSS M BHEIIHS 3a1aun Jupuxie
s ypaBHeHus Jlanaca.

8. K xakuM nHTErpajgbHBIM YPaBHEHUSM CBOJSATCS BHYTPEHHSS W BHEUIHsS 3a1a4n HelimaHa
s ypaBHeHus Jlanmaca.

9. ChopmynupyiiTe ycaoBHE pa3pelIMMOCTH HHTErPAIbHOTO YPAaBHEHUS Uil BHYTpEHHEH
3agayu Helimana.

10. K xakuM MHTErpajbHbIM YPaBHEHHUSM CBOJATCS TPEThsl BHYTPEHHSS M BHELIHSS 3a]a4yu
Ui ypaBHeHus Jlamaca.

Paznen 4.

. Jlns kakux yHKIHH ompeseneHo nmpeodpasopanue Jlamnaca (1aTh onpeacoIcHIe OPUTHHAIY ).
. [IpuBeuTe hopmyIsl mpsMOTo U 0OpaTHOTO MpeodpazoBanus Jlamaca.

. ChopmynupyiiTe OCHOBHBIC CBOMCTBA ITpeoOpazoBanus Jlariaca.

. st kakux (QyHKIMIA onpeieneHo mpeodpa3zoBaHre KOMIIEKCHOE TpeodpazoBanme Oypbe.

. [IpuBeauTe hopmMyIbl MPSMOTO U 0OpaTHOTO MpeodpazoBanus Pypbe (IKCITOHESHIUATBHOTO).

. ChopmynupyiiTe OCHOBHBIC CBOMCTBA ITpeoOpazoBanus Dypre.

. [IpuBeauTe hopmMyIIbl MPSAMOTO U OOPATHOTO Sin-, cos MpeodpazoBanus Dypre.

. ChopmynupyiiTe OCHOBHBIE CBOWMCTBA Sin-, cos npeodpazoBanus Oypne.

. [lpuBenure popmyiibl npssMoro u odpatHoro npeodpasosanus beccens.

0. IIpuBeaure hopmyIibl pIMOro U 00paTHOro npeodpazoBaHus MeunHa.
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HpI/IMepbl 3ajlav 1Jist CaMOCTOATEC/ILHOI'O PEIICHUSA
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4. Pemuts 3a7auy:
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5. Ilonp3ysick MHTErpalIbHBIM NpeoOpa3oBanueM Jlamiaca pemuTs 3aaqy:

6. Haiitu pyHKIIMIO TApMOHHYECKYIO BHYTPH Kpyra ¢ IEHTPOM B Hadayie KOOpPIWHAT pajauyca
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7. Tlonp3ysack MHTETPATBHBIME IpeoOpa3oBaHusMu Dypbe C KOHEYHBIMH IpEeNiaMi PEIINTh
3az1agy:
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[Tonck wuHpOpMAIUU 11 OTBETOB HAa BOIMPOCHI JUISI CaMOCTOSITENBHONH pabOThl H
BBIIIOJIHEHMS 33JaHUM B HEKOTOPBIX CIy4asx MPEIIoNaraeT He TOJIbKO H3Y4EHHE OCHOBHOM
yueOHOM TUTEPATYPHI, HO U IPUBJICUEHHUE JOMOJIHUTEIHHON TUTEPATYPHI, a TAKKE UCIIOJIb30BAHKE
pecypcoB cetn IHTepHET.

Bomnpocsl 1151 CAaMOKOHTPOJIS 110 pa3iesiaMm

Pa3zpen 1.

1. Hanmumure oOuuii Bux TMHEWHOTO AU epeHnanbHoro ypaBHEH!S BTOPOTO MOPSIIKA.

2. BoiBenuTe ypaBHEHHE MONEPEUHBIX KOJEOaHUN CTPYHBI (IIPOIOIBbHBIX KOJIEOAHUN CTEPHKHS).
3. Kakoe ypaBHeHHE Ha3bIBACTCS KBa3WIMHEHHBIM U depeHInaTbHbIM YPAaBHEHHEM B YACTHBIX
IIPOU3BOJHBIX BTOPOTO Mopska’?

4. IlpuBeauTe NpUMEpbl OCHOBHBIX YpaBHEHHI MaTeMaTH4eCKOH (PpU3HKH.

5. Kakue rpaHnuHble yca0BHs Ha3bpIBatOT rpaHuuHbIMU yeanoBusamu [ (11, IIT) pona?

6. [lpuBenTe npuMepsl TPaHUYHBIX YCIOBUMN JJIS1 YPaBHEHUS MPOIOIBHBIX KOJIEOaHUH CTEPIKHS.
7. BeiBeauTe ypaBHEHUE TEIIONPOBOJIHOCTH.

8. Hanumute o01mii BUJ CTallMOHAPHOTO YPaBHEHHUS.

9. Kakoe ypaBHeHHE Ha3bIBae€TCsl ypaBHEHHEM runepoosnyeckoro (mapaboindeckoro,
AJUTMITAYECKOT0) TUMa?

10. Yro Ha3biBaercs 3amaueid Komm? Jlns kakux TUMNOB ypaBHEHHH cTaBuTcs 3amada Komm?
IIpuBenuTe NpUMEPSL.

11. Yro moHMMAETCs T0JT KOPPEKTHOCTHIO MMOCTAHOBKH 3aJa4d MaTeMaTHUYEeCKOU (PU3UKHU?



12. Kakme  ¢usmueckue  MpOIECChl  OMUCHIBAIOT  ypaBHEHHS  THIEPOOIMYECKOTO
(mapabonMuecKoro, SJUTUIITUYECKOT0) TUTa?

13.  3anumurte OoOmMMHA  BHJ  XapaKTEPUCTHYECKOTO  YpaBHEHHUS I JHUHEHHOTO
T QepeHnaIbHOr0 YpaBHEHUS! B YACTHBIX MPOHM3BOJHBIX BTOPOTO IMOpSAKAa C ABYMS
HE3aBUCHUMbIMH IEPEMEHHBIMHU.

14. Kakne xapakTepUCTUKH UMEET OJJTHOMEPHOE BOJIHOBOE YpaBHEHHE?

15. Kakue xapakTepuCTUKU UMEET OJJHOMEPHOE YPAaBHEHUE TEIIOIPOBOIHOCTH?

Paznen 2.

1. JlaiiTe ¢puznueckoe UCTOJIKOBaHKE OOIIETO pelIeHHs YpaBHEHUS KojeOaHUN CTpyHbI?

2. BeiBenure popmyiny JI'Anambepa pemenust 3agaun Kot 1151 BOJIHOBOTO ypaBHEHUS.

3. Uto Ha3bIBaeTCsl CMEIIaHHOM 3a1aueid? [IpuBenure npumepsl.

4. ChopmynupyiiTe CMEIIaHHbBIE 3a/1a4H AJI1 OJJHOMEPHOTO BOJIHOBOTO ypaBHEHUS Ha MpUMeEpax
MOTEPEYHBIX KOJeOaHUN CTPYHBI U MPOJIOJIbHBIX KOJIEOaHUN CTepHKHSI.

5. B uem cocTouT mues MeToAa MPOAODKEHUS PELIeHUs 3a/ad JUisi BOJIHOBOTO YpPaBHEHHS Ha
MOJIYIIPSIMOiA?

6. ChopmynupyiiTe 3a7a4y O paclpOCTPAaHEHHH KPAeBOTO PEKMUMA, JUIsl cllydas, Korja 3ajaH
peXUM KoJieOaHUN KOHIIA MOJyOTPaHUUEHHOTO CTEPKHS.

7. Beisenure 1 u 11 popmymnsr ['puna.

8. Ucmonw3yst ¢opmyny Ilyaccona pemenus 3amaun Komm 1Jis BOJTHOBOTO YpaBHEHHsS B
IPOCTPAHCTBE, IOJIYYUTE PELIEHUE COOTBETCTBYIOIIEH 3aJaud Ha IIJIOCKOCTH METOA0M
MIOKOOP/IMHATHOTO CITyCKa.

9. Chopmymupyiite 3amauy llrypma—JluyBmwmis. Urto Ha3weiBaeTcs COOCTBEHHOW (YHKITMEH
3agaun llrypma—JInyBumisa? Uto Takoe COOCTBEHHOE 3HaUEHUE 3a/1auu?

10. IlpuBenute cxemy npuMeHeHUst MeTo1a Pyphe 17151 HEOJHOPOIHBIX TPAHUYHBIX YCIOBUH.

11. B uem 3akiroyaeTCsi IPUHIIMI CYNEPIIO3UIINN [T TMHEHHBIX 3a7ja4 MaTeMaTUYeCKONW (PU3HKH.
12. Taiite ¢u3nyeckyr0 MHTEPIPETALUIO PEIICHHUs 3aauydl O MaJIbIX IMONEPEeYHbIX KOJIeOaHUsAX
CTPYHBI C 3aKpPEIUIEHHBIMY KOHLIAMHU.

13. IlpuBeauTe BUA BOJIHOBOTO YPaBHEHUS B c(hepHUECKUX KOOPAUHATAX.

14. KakoB Buz o01iero perienust ypaBHenus beccens?

15. YcranoBuTe 3aBUCUMOCTD, CYIIECTBYIONIYI0 Mexy GyHKusamu beccens nopsakos N u —n.

Pa3znea 3.

1. IlpuBeaute mnpuMepbl YCIOBUH Ha OECKOHEYHOCTH [UIsl 3a7ad B HEOTPAaHUYEHHBIX U
MOJIyOrpaHUYEHHBIX 00JIACTSIX JUIsl ypaBHEHHUS TEIIONPOBOIHOCTH.

2. CdopmynupyiiTe cMeUIaHHBbIE 3a/laddl JJIs YpaBHEHHsS TEIUIONPOBOJHOCTH Ha NpUMEpe
OJIHOPOJIHOTO  M30TPOITHOTO  CTEpPXKHS IOCTOSSHHOTO CEYEHHsT C  TEIIOM30JIMPOBAHHOM
MOBEPXHOCTBIO  JUIA  CIy4YaeB: 3aJaHHOIO  TEMIIEpATypHOIO  peXuMa Ha  KOHIAX,
TEIION30IMPOBAHHBIX KOHIIOB, KOHBEKTUBHOTO TEINIOOOMEHA C OKpYXarollei cpenoil Ha KoHIax
CTEPKHSL.

3. ChopmynupyiTe TPUHITUTT MAaKCUMYyMa JJIsl YPAaBHEHHS TETUIOMTPOBOIHOCTH.

4. JloKa)xnTe €IWHCTBEHHOCTb IIEPBOM HAuyaJbHO-KPAacBOM 3ajauM JUld  ypaBHEHUs
TEIJIONPOBOJHOCTH.

5. Jlokakure eIMHCTBEHHOCTh PELICHUs HA4aJIbHO-KPAEBbIX 3aJa4 JJI1 TPEXMEPHOI0 YpPaBHEHUS
TEIUIONPOBOAHOCTH C MOMOIIbIO (popmyisl [ puna.

6. Chopmynupyiite 3anady Ko 11t 01HOMEPHOTO YPaBHEHUS TEIIIONPOBOTHOCTH.

7. Haiite onpenenenue Gynkuuu ['puna 3anaun Komm a5 ypaBHEHUS TEIUIONPOBOIHOCTH.



8. IlpuBemute dopmyny Ilyaccona pemenus 3amauun Kommw 11 OHOMEPHOTO YpaBHEHUS
TEIJIONPOBOJHOCTH.

9. Jaiite ¢usndeckyro wunreprperanuio QyHkiuun ['puna 3amaum Komm g ypaBHEHUS
TEIJIONPOBOJHOCTH.

10. ITonp3ysachk METOOM OTPAKEHUS, MOCTPONTE (HYHKIMIO BIUSHHUS MIHOBEHHOT'O TOYEYHOTO
UCTOYHHUKA JJIS TOJTyOTPAHUYCHHOTO CTEPXKHSI C TEIUIOM30JIMPOBAHHON OOKOBOW MOBEPXHOCTHIO
1pu rpannyHeIx yenosusax I u Il pona.

11. IIpuBeauTe ocHOBHBIE cBOMcTBAa ™-(hyHKkmu J{upaka.

12. 3anumuTe QpyHAaMEHTAIBHOE PEIIeHUE OJHOMEPHOTO YPABHEHUS TEIJIONPOBOIHOCTH.

13. IMoctpoiite ¢pynkuuto ['puHa ypaBHEHHS TEIIIONPOBOJIHOCTH B IIPOCTPAHCTBE.

14. TlpuBenute obuyo cxemy metona Dypbe pelieHusi CMEIIaHHBIX 3a7ad A ypaBHEHUS
TEIJIONPOBOJHOCTH.

15. Chopmynupyiite 3agauy 00 OCTHIBAHUM TOHKOUM OJHOPOJHON MPSAMOYTOJIBHOM TIACTUHBI B
ciyyae, Korja BC€ €e CTOPOHBI TeIIou30JMpoBaHsbl. [IpuBeauTe penieHue MeToqoM pasieineHus
MIEPEMEHHBIX.

Paznen 4.

1. Haiite onpezeneHue rapMOHUYECKON (PyHKIMN B KOHEUHON 1 OECKOHEUHOM 00J1acTsX.

2. IlpuBeaure npuMepsl GpyHKIUN, TADMOHUYECKUX B KOHEYHON U OECKOHEYHOM 001acTsIX.

3. ChopmymnupyiiTe NPUHITUI MAKCHMYMa JIJIsi TAPMOHHYSCKUAX (PYHKITHIA.

4. Chopmynupyiite BHyTpeHHIOIO 3anauy dupuxie mis ypaBHenus [lyaccoHa B mpou3BOJIBHON
TpPEXMEpHOU 00IaCTH.

5. IlpuBenute BuA ypaBHeHus Jlamiaca B cpepuyecKux U HUIMHIPUYECKUX KOOPAUHATAX.

6. 3anumuTe QyHIaMEHTAIbHOE pellleHne ypaBHeHus Jlamiaca Ha MIIOCKOCTH U B TIPOCTPAHCTRE.
7. ChopmynupyiTe ycIoBUE pa3pelIMMOCTH BHyTpeHHeH 3a1aun HeliMana 1j1st ypaBHEHUsI
Jlammaca.

8. [laiite onpenenenre 00beMHOro nmoTeHIuana. [lepeuncnure cBoiicTBa 00bEMHOTO MOTEHIIMANA.
9. JlaiiTe onpeneneHue MOTEHIIMAIOB IPOCTOTO U JIBOWHOTO CIIOSL.

10. Kakumu cBoiicTBamu 0051a7jaeT MOTEHIIMAI POCTOTO (ABOHHOTO) ci10s?

11. Chopmynupyiite TeOpeMy O pa3pbIBHOCTH MOTEHIHANIA ABOMHOTO CIIOSI.

12. 3anummre 001Ul BUI HHTETPATBHOTO ypaBHEHUSI BTOPOTO Pojia.

13. KakoBa CBsI3pb MEXAy pPa3pelIdMOCTBIO OJHOPOJHOTO W HEOJHOPOJHOTO HHTErpaibHBIX
ypaBHeHui @penronsma?

14. Chopmynupyiite Teopembl Opearonbpma.

15. TlpuBenute cxemy CBEIEHUs BHYTPEHHHMX (BHemHMX) 3agad Jupuxne u Heiimana k
MHTErPAJIbHBIM YPABHEHUSIM.

Pasnea 5.

1. 3anumuTe Gpopmyisl mpsimoro u oOpatHoro npeodpazoBanus Jlamnaca.

2. l[lpuBeaure hopmMyIibl IpSIMOTo U 00paTHOTO NpeodpazoBanus Oypre.

3. Kakum cBoiicTBaM JOJDKHA yJIOBIETBOPATH (QYHKIHMSA, 4YTOOBI CYIIECTBOBAIO €€
npeoOpaszoBanue Oypne (Jlamnaca)?

4. Ilepeuncante OCHOBHBIE CBOMcTBa MpeoOpa3oBanHus Dypne.

5. llpusenute dhopmyny npeobpazoBanus Oypbe OT MPOU3BOIHON TaHHON HYHKITUH.

6. UTo Ha3bIBaETCSl CBEPTKOU ABYX (YHKITHIL?

7. Kakum o6pa3zom cBepTka ABYX (pyHKIMI MOKeT ObITh IpezicTaBieHa uepe3 ux dypre-
o0pa3bi?

8. IlepeuncnuTe U3BECTHBIC HHTETPAIbHBIE TPEOOPa30BaHUs HA MOTYIPSIMOH.



9. Kakoga cBs13b Mex 1y nmpeodpazoBanueM Oypre u nmpeoOpazoBanrem Jlarmmaca?

10. TlpuBenute Gopmyny npeodpazoBanus Jlamiaca OT MPOU3BOJHON JAHHON (YHKIIHH.

11. B xakux o01acTsax MpUMEHSeTCsl HHTEeTrpalibHOE MTpeodpa3oBanue MemmuHa?

12. KakoBa cBsI3b MEX/1y IByMEpHBIM MpeodpazoBanreM Oypbe u npeodpazoBanueM beccens?
13. B yeM coCTOUT MpeuMyIIecTBO perieHus: AuddepeHnnanbHoro ypaBHeHUs ONepaiOHHBIM
METO/IOM TIepe]] KIaCCHIeCKUM METOI0M?

14. ITpuBeauTe mpuMep MPUMEHEHUSI UHTETPAJILHOTO MPeoOpa3oBaHus K perieHuto 3aaaun Komm
JUISL BOTHOBOT'O YPaBHEHHUSI.

15. IMpuBeaute Ghopmysabl MPAMOro U 00OpaTHOTro sin-(COS-)npeodpa3oBanus Dypre B KOHCUHOM
o0nacTH.

IIpumepsl 32124 1)1 CAMOCTOSATEILHOTO PellIeHUs

1. Pemuts 3amauy:
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2. Pemuts 3agauy:

8?1_15?'1_12&1
e & va 9

i zﬂﬁcgiﬁ:’a

3. Pemuts 3amauy:
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4. ITonp3ysich HHTETPATIBHBIM ITpeoOpa3zoBaHueM Jlamiaca pemuTs 3a1auy:

5. Halitu pyHKIMIO TapMOHHYECKYIO BHYTPH KpyTra ¢ IEHTPOM B Hayayle KOOpJIMHAT pajuyca

r=2 TaKyro, 4To q,lrizéi’ﬁ,zﬁg

[Tonck wuHpOpMauU i1 OTBETOB HAa BONPOCHI IS CaMOCTOSITENIbHOM paboThl U
BBITIOJIHEHHS 33JJaHUM B HEKOTOPBIX CIIy4asx NPEANOJIaraeT HE TOJIbKO HM3y4eHUE OCHOBHOU
yueOHOM TUTEPATYPHhl, HO U IPUBJICUECHHUE AOMOJHUTEIBHON JTUTEPATYPHl, & TAK)KE UCIIOJIb30BAHNE
pecypcoB cetu MHTEpHET.



B ocBoeHUnN AUCHUIINIMHBL JIMOAMU C OrpaHUYCHHBIMU BO3MOKHOCTAMH 3O0POBbIA
0oJIbIIIOC 3HAYCHHE NMEET MHANBUIyalibHas yaeOHas paboTa (KOHCYIbTAIlUN) — JOTIOTHUTEIHHOE
pa3bsCHEHHE yueOHOro MaTepuaia.

WupuBuayanbHble KOHCYJBTAIlMM IO TMPEIMETY SBISIOTCS BaXKHBIM  (aKTOPOM,
CHOCO6CTBYIOH_[I/IM WHAUBUAYaAJIU3allun 06y‘-IeHI/ISI N YCTAHOBJICHUIO BOCIIUTATCIIBHOI'O KOHTAKTa
MEXy TpernojaBaTesieM U 00yJaroIuMCs JIUIIOM C OTPAaHUYCHHBIMUA BO3MOXHOCTSIMH 3JI0POBbSI.

Ilepeyenb HHPOPMANMOHHBIX TEXHOJOIHH, MCHOJb3yeMbIX IPH
OCYLIeCTBJICHUH 00pa30BATEILHOIO0 MpPoLecca M0 JUCHUIIUHE (MOAYJII0)

Ilepeyenb uHGpOPMALMOHHBIX TEXHOJIOT U

1. TIpoBepka WHIWBHUIYAIBHBIX 33JJaHMA W KOHCYJIBTHPOBAHHE IOCPEICTBOM 3JIECKTPOHHOM
MOYTHI.

2. Hcrnonp3oBaHHE JICKTPOHHBIX MPE3EHTAIUHN ITPU MPOBECHUH JICKITMOHHBIX 1 JIJA0OPATOPHBIX
3aHIATHH.

3. Hcnonp3oBaHue MaTeMaTUYeCKUX MAKETOB IIPU BHITOJTHEHUH UHIUBUIYATbHBIX 3a/1aHUN.

Hepeqeﬂb H606XOI[I/IMOI‘O MmporpaMmmHoOro odecneyeHus

1. Onepanuonnas cuctema MS Windows.

2. HWuTerpupoBanHoe oprcHOE MPUIOKECHHUE.

3. [Ilporpammnoe oOecriedeHue JUIsI OpraHM3aldW  YIPaBISEMOTO KOJUIGKTHUBHOTO U
Oe3omacHoro agoctymna B UHTepHeT.

4, Maremarnueckuii maker Matlab (Maple).

7. MarepuajibHO-TEXHHYECKOE O0ecneYeHue 1Mo JUCHUIINHE

ITo Bcem BUaaM y‘IC6HOI>i ACATCIIBHOCTH B pPaMKax JUCHUINIIMHBI MCIIOJIB3YIOTCA
ayJIUTOpUH, KaOWHETHI U 1abopaToOpuu, OCHAILIEHHbIE 000pyI0OBaHUEM.

JUis  caMocToATENbHOW  paboThl  OOy4aromMxcs MPEeAYyCMOTPEHbl  MOMEIIECHHUS,
YKOMIUIEKTOBAaHHbBIE CHEIMATM3UPOBAHHON MeOeblo, OCHAIllEHHbIE KOMIIBIOTEPHON TEXHUKOH ¢
BO3MOXHOCTBIO ITOJKJIOYCHUSA K CCTH «I/IHTCpHeT» 1 olecrieyeHueM A0CTYyIIa B DJICKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO Cpelly YHUBEPCHUTETA.

MarepuanbHO-TEXHHUECKOE 00ecrieyeHre AMCUUIUINHBI U
No Bun pa6or
OCHAIIIEHHOCTh
1. JlexumoHHbIE JlexumoHHast ayAUTOpPHUsl, OCHAILIEHHAs TPE3EHTALIMOHHON TEXHUKOU
3aHATUSA (IpoeKTop, dKpaH, KOMIIBIOTEP/HOYTOYK), COOTBETCTBYIOLIUM
IPOrpaMMHBIM O0€CIieYeHUEeM, a Takke HeoOXoIuMOoN Mebesbio
(mocka, CTOJBI, CTYJIbSA).
(aymuropum: 129, 131, 133, A305, A307).
2. [IpaxkTnueckue Ayautopus I CEMHUHAPCKMX  3aHATUM, YKOMIUIEKTOBaHHAas
3aHSTHS HE00X0IMMON MeOembIo (JI0CKa, CTOJIBI, CTYJIbA), MPE3eHTAlMOHHOM
texuukon (aymuropum: 129, 131, A305, A307) nwin nepeHOCHBIM
JIEMOHCTpaIlMOHHBIM 00opynoBanueM (aynutopuu: 133,147, 148,
149, 150, 100C, A3016, A512)
3. I'pynnoBeie Aynuropus i1 CEMHMHAPCKUX  3aHATHM, TPYIIOBBIX H
(MHIMBUYaTbHBIE) | UHJIUBUIYaTbHBIX KOHCYJIbTaIHi, YKOMILJIEKTOBAaHHbBIE
KOHCYJIbTallH HE00X0AuMol MeOenbio (I0CKa, CTOJIBI, CTYJIbSA).
(aymuropum: 129, 131).




MarepuanbHO-TeXHUYECKOE 0OecreueHNe JUCITUTUTHHBI U
OCHAIIIEHHOCTD

No Bun pa6or
4. | Texymuii KOHTPOJb,
IPOMEKYTOYHAS
aTTecTanus

Aynuropust JUIsl CEMUHApPCKUX 3aHSATHM, TEKYIIEro KOHTPOJIS H
IPOMEXYTOUYHOW AaTTECTallMd, YKOMIUIEKTOBaHHAs HEOOXOIMMOii
MeOenbio (JIocka, CTobl, CTYbs) (ayautopun: 129, 131, 133, A305,
A307, 147, 148, 149, 150, 100C, A3016, A512), koMmprOTepaMu ¢
JUICH3UOHHBIM TPOTPAMMHBIM O0ECIIeYeHHEM U BBIXOJIOM B
unrepuert (106, 106a, A301)

5.| CamocrosTenbHas
pabora

KabGuner IUIA CaMOCTOSITEILHON paboTHI, OCHAIIIEHHBIN
KOMIBIOTEPHON TEXHHUKOM C BO3MO>KHOCTBIO MOJKIIOUEHUS K CETH
«HTepHeT», mporpaMMoil 3KpaHHOTO YBEIHUEHUS, 00ECIIeUeHHBIH
JOCTYTIOM B JJIEKTPOHHYIO HH(POPMAITMOHHO-00Pa30BaATEILHYIO
Ccpeny YHUBEPCUTETa, HEOOXOIUMOM MeOCIIbIO (CTOJIBI, CTYJIbS).
(Ayautopus 102a, unTanbHbIN 3a1).

Kommprorepnass moagepkka ydeOHoro mporecca 1o Hampasienutro 02.03.02
OynpameHTanbHass WHPOpPMATHKAa U MH(OOPMAIIMOHHBIE TEXHOJIOTUH 00ECIEUMBACTCS MO BCEM
mucuuruinHaM. DakylbTeT KOMITBIOTEPHBIX TEXHOJIOTHHA W MPHUKIAJIHON MaTEMaTHKH, OCHAIICH
KOMITBIOTEPHBIMH KJIACCAMH, YCTAHOBJICHA JIOKAJbHAs CETh, BCE KOMIBIOTEPHI (haKyIbTeTa
nojkiaroueHsl k cetw MurepHer. CryneHTtaMm JocTynHbl coBpeMeHHble [I9BM, coBpemeHHOe
JHMLEH3MOHHOE MTPOTrpaMMHOe 00ecTieueHHeE.

CTyzeHTBI U IPEroIaBaTeNI By3a UMEIOT IIOCTOSIHHBIN TIOCTYH K JIEKTPOHHOMY KaTajiory
y4eOHOH, METOANYECKOH, HAyYHO JTUTEpaType, MEPUOTUIECKIM U3AaHUSIM U apXUBY CTaTeH.

[Ipumeuanue: Konkperusanus ayauropuii u ux ocHauenue onpeaensercs OIIOIL.




