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1. HEJM U 3AJAYM JUCHUANJINHBI

1.1. Heaun aMCUMIJIMHBI — OCBOEHUE MPUHIUIIOB MTOCTPOCHUS OCHOBHBIX (-
3UKO-MaTEMaTHUECKUX MOJIEJIe M METOJ0B MaTeMaTH4eCKOW (DHU3HMKH, HCIOJb3Ye-
MBIX IIPY UX UCCIECAOBAHNUH, 4 TAK)KE B OBJIAJICHUM NPAKTUYECKUMU HAaBBIKAMU IIPHU-
MEHEHHUS CTAaHAAPTHBIX AHAJUTUYECKUX M YHUCIEHHBIX METOJOB MATEMaTUYECKOU
busuky 17151 QOPMYITUPOBKH U PEIICHUS KOHKPETHBIX (PU3UKO-TEXHUUECKUX 3aad.

1.2. 3agauu ocBOEeHHUS JUCIHUIIJINHBI

— MOJIYYUTh TIpEACTaBiIeHUE O (PU3UKO-MATEMATUUYECKOM MOJICTUPOBAHUU KaK
0co00OM crocobe HCClIeIOBaHUS M ONUCAHUs (U3NYECKUX SBJICHUH M MPOIIECCOB,
OOIIHOCTU €€ TOHATUW U MPENCTABICHUN; 00 OCHOBHBIX (hHM3UKO-MATEMaTHUUECKUX
MOJICIISX U METOJaX MaTeMaTUYeCKON (BDU3MKHU, MCIIOIb3YEeMBIX MPH HUX HCCIIEIOBA-
HHH;

— HAy4YUTHhCA HCIOJb30BaTh OCHOBHBIC MPUEMBI U METOJIbl MaTEMaTHUECKOM
(bU3UKY I UCCIIEIOBAHUSI OCHOBHBIX (DM3UKO-MAaTEMaTUYECKUX MOJICIICH;

— HAy4YUThCA MPUMEHSThH CUCTEMbl KOMITBIOTEPHOW MAaTeMAaTHUKU W KOHEUHO-
AJIEMEHTHOI0 aHajJIn3a MPU PEIICHUH BBIYUCIUTEIBHBIX 3aJja4 MaTeMaTH4ecKon (u-
3UKH.

2. MECTO JUCIAIIVIMHBI B CTPYKTYPE OIIOII

Jucnummnaa b1.0.29 «MeTtoapl MaTeMaTH4ecKoi (hU3UKH» OTHOCUTCS K JUC-
UIITMHAM 00s3aTeNbHON yacTu 61oka b1 yuyeGHoro miana.

3. HEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OBYYEHUSA
o IMCHUITJIMHE

[Iponiecc wu3yuyeHus AUCHUIUIMHBI «MeETonbl MaTeMaTHU4eCcKou (PU3NKK»
HarpaBJjieH Ha (OPMUPOBAHHUE CIICTYIONTUX KOMIICTCHITHI:

OIIK-1: crtocobeH MCIONB30BaTh MOJIOMKEHHS, 3aKOHBI X METOIbI €CTECTBCHHBIX
HAyK ¥ MAaTEMaTHKH JIJIsl PEIICHUS 3a/1a4 WHKCHEPHO! JIeATEIIbHOCTH;

OIIK-3: crocoOeH MPUMEHSATh METOIBI TIOMCKA, XpaHSHHS, 00padOTKH, aHAIHM3a
U TIpefcTaBieHust B TpebyemoM (popmare nHbOpMaIui U3 pa3iuyHbIX UCTOYHUKOB U
0a3 aHHBIX, COOIOAAS TPU 3TOM OCHOBHBIE TpeOOBaHUS MH(POPMAIIMOHHON Oe3ormac-
HOCTH.

Komme- Pe3yabTarhl 00y4eHHsl, XapaKTEePHU3YIOLIHe

TEHIUA c¢hopMHUPOBAHHOCTH KOMIIETCHIIUH

OIIK-1 | 3HaeT OCHOBHBIE (PU3UKO-MATEMATHUYECKUE MOJIEIH, UCTIOIb3YEMBIE B
npodeccuoHanbHOM 1eITeIbHOCTH; OCHOBHbBIE TTOJIOKEHHSI M METOIbI
MaTeMaTHYeCKON (pu3uku, oOpasyromue GyHIaMEeHTaIbHYI0 OCHOBY
($U3HKO-MaTEMaTHUYECKOTO MOJIETUPOBAHUS OOBEKTOB, IBICHUHN U MPO-
L[ECCOB;

yMeeT pelliaTh KpaeBble 33J]aud MaTeMaTHueCKON (PU3UKU aHAJIUTHYe-




CKHMH ¥ YUCJIICHHBIMUA METOJIJaMHU C MCTIOJI30BAHIEM CHUCTEM KOMIIBIO-
TEPHOW MaTEMaTHUKH, MOJICTTUPOBATh PealIbHbIE (DH3NIECKHUE TIPOIIESCCHI
KaK KpaeBble 3aJ1a4M JIJIsl YPABHCHHUI B YaCTHBIX MPOM3BOIHBIX;
BJIajieeT COBPEMECHHBIMU METOJaMU (PU3UKO-MATEMATHUYECKOTO MOJIe-
JUPOBAHUS TIO3BOJISIONIMMU  BBISBIISITH €CTECTBEHHOHAYYHYIO CYIII-
HOCTb MPOOJIEM, BO3HUKAIOMIMX B XOJA€ MPOPECCUOHAIBHON NIESTElNb-
HOCTH.

OIIK-3 | 3HaeT ocHOBHBIEC 0a3bl JaHHBIX IO METOJAM MaTEMaTUYECKON HU3UKU
U KOMIUIEKCHI MPOrpaMM JIJIsl peIlIeHUs KPaeBbIX 3a]ja4 MaTeMaTH4e-
CKOM (pu3MKy;

yMeeT aHAIM3UPOBATh M TMPEICTaBIATH B TpeObyemoMm dopmare WH-
dbopmManuio U3 pa3IMYHBIX UICTOYHUKOB M 0a3 JaHHBIX 110 METOJaM Ma-
TeMaTU4YeCKOU (pU3uKu;

BJIa/ieeT HaBBIKAMH pa0OTHI C KOMITJICKCAMH ITPOTPaMM TSI PEIICHUS
KpaeBbIX 3371a4 MaTeMaTHUYEeCKOU (PU3UKHU.

4. OFBEM JUCIUATIIMHBI (MOIYJIS)

OO6mmast Tpy10eMKOCTh JUCHUIUIUHBI «MeTo bl MaTeMaTUUeCKON (DHU3UKH» CO-
CTaBjIAeT D 3aUE€THBIX €IUHUILIL.

Pacrnipenenenne Tpy10€MKOCTH AUCHMIUIMHEI IO BUAAM 3aHATHI

Ounasi popma o0yueHust

Bun yueOHo# paboTh Bcero CemecTpsl
4acoB 4
AyauTopHbIe 3aHATHS (BCEro) 50 50
B Tom uucre:
Jlexknuu 16 16
JlabopaTopnsbie pabotsl (JIP) 34 34
CamocTrosiTeibHasi padoTa 94 94
Kypconas pabota + +
Yacel Ha KOHTPOJIb 36 36
By npomMexyTOUYHOM aTTecTanyu — YK3aMEH + +
OO6mas Tpy10€MKOCTh gac 180 180
3ad. e/l 5 5

3aounasi gopma o0yueHust

Bun yaeOHO# paboThI Bcero CemecTpsl
JacoB 6
AyauTopHbIe 3aHATHS (BCEro) 12 12

B TtoMm uncie:
Jlexumn 4 4




JlabopaTopusbie pabotsl (JIP) 8

CamocTosiTeJibHasi padoTa

159

159

KypcoBas pabora + +
Yacel Ha KOHTPOJIb 9 9
Byt npoMeXyTOYHOM aTTECTAINH - IK3aMEH + +
OO6mIas Tpy10€MKOCTh gac 180 180
3a4. efl. 5 5

5. COAEPKAHME JUCHUTLIAHBI (MOYJIST)

5.1 Conep:kanue pa3aesioB TUCUMILIMHBI U pacnpeaejeHue TPyI10eMKOCTH
0 BUAaM 3aHATHH

o4Has popma 00y4eHHs

Ne | HammenoBanune Jlexny| JIab. | CPC |Bcero
Copepxanue pasena ’
/1 TEMBI 3aH. Jac
1 | Beenenue B ¢u- | DBOMIONHS OCHOBHBIX WACH, TOHATHIA U METOJOB MaTeMaTHYECKOH (hu-
3UKO-MaTeMaTu- | 3uku. KpaTtkoe mctopuueckoe BBereHHe. OCHOBHBIC HTAIbI (HH3HKO-
YEeCKOe MOJIETIH- | MaTeMaTHYeCKOro MOJIEINPOBAaHHS 00BEKTOB. BEIMHUCIUTENBHEIN SKCIIe- 2 - 9 11
poBaHHe. pument. CamocTosiTesibHOe n3ydenne: Haydansle Onorpadun ocHOBoIO-
JIO’)KHUKOB MaTeMaTHYeCKOH (QU3HKH.
2 | duddepenmu- Ilonsarue Tenszopa u ero panra. JeiictBus ¢ TeHzopamu. CHMMETpHYHEIE,
aJbHBIC M MHTE- | AHTHCHMMETPHUYHBIC U HHBaPUAHTHBIE TEH30PBI BTOPOro paHra. x reo-
TpaibHBIE ONepa- | MeTpudecKas HHTeprpeTanys. CKansipHble, BEKTOPHBIC U TEH30pHbBIE
nuu Maremarude- | nois. OcHoBHBIE MU GepeHIHATBHBIC OTIEPAld MaTeMaTHIeCKO! (Pu-
CKOH (DU3MKH. 3uKU. Bunel BekTopHbIX noneid. Teopema I'ensmronsua. KpuBonuueit- 3 4 17 24
HBIE, TIOBEPXHOCTHBIC H 00BEMHBIC MHTETPAJIBI OT TEH30PHBIX ITOJIEH.
OcHOBHBIE HHTETpaIbHBIE TOXIecTBa. CaMOCTOsITeJIbHOE H3yUeHHe:
KpuBonunelinsle cucrems! koopausat. Oneparop Jlamiaca B HUIMHAPU-
4ecKoil U ceprueckoil cucTeMax KOOpAWHAT.
3 | OcHoBuble Gusn- | IIpocTpaHCTBEHHO-BpeMEHHOH KOHTHHYYM. OCHOBHBIE THHAMHUIECKHE
KO-MaTeMaTH4ec- | ypaBHEHHA. 3aKOHBI COXpaHeHHs. TeH30p HanpshKeHUH. Y paBHEHUS
K{€ MOJICITH. MeXaHHKH CIUIONIHON cpenbl. Cirydaif uaeansHo xunkoct. Andde-
peHIMalIbHas ¥ HHTerpajibHas (OpMBI ypaBHEeHHI MakcBesuia. 3aKOHBI
coxpanenus. ['pannunble ycnosus. CtanmoHapHble ypaBHeHHs. CKansip- 3 4 17 24
HBIe ¥ BeKTOpHbIe ypaBHeHus Jlamnaca u [lyaccona. HecranmonapHsie
ypaBHeHus1. BekTopHble u ckanspHble ypaBHeHus lanambepa u ['enbm-
roJbia. BekropHble U ckaspHble ypaBHEHUS nuddysun. Camocrosi-
TeJibHOe U3ydeHue: BriBo/ ypaBHEHUI yIpyTrux KojaeOaHuH CTPYHBI,
MeMOpaHBI U TETUIONPOBOIHOCTH.
4 | TocraHoBka kpa- | ITonsrtue o nuddepeHanbHbIX ypaBHEHHAX B YACTHBIX POU3BOAHBIX.
eBbIX 3a4a4 Ma- | Kiaccudukanmst KBa3WIMHEIHBIX YpaBHEHHH B YACTHBIX IPOM3BOIHBIX
TEeMaTH4eCKOit BTOpOro mnopsiaka. OCHOBHBIE THITEI KPaeBHIX 3a1ad. 3agaya Komm s 2 4 17 23
[(N7637047 8 ypaBHeHHUi runepbonnueckoro 1 napadbonnyeckoro Tumnos. Kpaesas
3a7a4a Julsl JJUIMNTHYECKUX ypaBHeHnid. CMelIanHas kpaeBas 3a/1a4a.
KOppeKTHOCTh MOCTaHOBKH KPAaeBBIX 3a/1a4.
5 | Ananutnueckue | JIuHelHble OqHOPOIHBIE YpaBHeHuUs. [Ipuniun cynepno3uuuu. Meron
METO/IBI PEIIeHNs | pa3neneHus nepeMeHHbIX Dypre. MeTos pa3noskeHust 10 cOOCTBEHHBIM
KpaeBbIX 337a4. | QyHKUIUsIM. 3a7a4n Ha COOCTBEHHbIC 3HaYCHHs AN(depeHInaTbHBIX
omneparopos. 3anada [ltypma-JInyswis. Crennanbasie GyHKmu. Jlu- 3 8 17 28
HEHbIe HEOHOPOAHBIC YPaBHEHHS MaTteMaTnieckoii ¢pu3nku. Oomas
cXema MeToJla Pa3lIoKeHHs 110 COOCTBEHHBIM (QyHKIMAM. CyIIHOCTD
Mmerona ¢pyHknuit ['puna. CamocrositenbHoe n3ydyenne: Oynxnnu bec-
censt, cheprueckre TapMOHIKH M TIOJIMHOMBI JIexanapa.
6 | Ipubmmkénnsie | IlonsTHe QyHKIMOHANA U €T0 BapHaIlH. DKCTpeMyM (QyHKIHOHAIA.
U YHCJICHHBIE Ypasuenne Ditnepa-Jlarpamka. Merons! Putna u Nanépkuna. CymHocTb 3 14 17 34
METOZBI PCIICHUSA [ METOJIa KOHCYHBIX 3JIECMCHTOB.
KpaeBbIX 33/1a4.
Bcero | 16 34 94 | 144
Kontpoan 36
Hroro 180




3a04Has popma 00y4yeHuUs

Ne | HaumenoBanue Jlexn| JIa6. | CPC |Bcero
Conepxanue paszena ’
/1 TEMBbI 3aH. Jac
1 | Beexnenue B pu- | Kparkoe ucropuueckoe BBefeHHe DBOIIONHUS OCHOBHBIX UACH, TOHATHI 1
3WKO-MaTeMaTH- | METOJOB MaTeMaTHdeckoi ¢usuxn. Haydansle Ouorpadun ocHOBOIOIOX-
YeCcKOe MOJIETIH- | HUKOB MaTeMaTHdecKoil pusukn. OCHOBHBIE TaIlbl (PU3NKO- 0.5 - 19 | 19,5
poBaHUe. MaTeMaTHIeCKOT0 MOIEINPOBAHUS 00BEKTOB. BEIMHUCINTEIBHEIIN SKCIIe-
PHIMEHT.
2 | Auddepenunans-| [oustue Ten3opa u ero paura. Jlelictus ¢ Tenzopamu. CHMMETpUYHBIC,
HBIE ¥ UHTETPallb-| aHTHCUMMETPHUYHBIE U HHBaPUAHTHBIE TEH30PbI BTOPOro paHra. Mx reo-
HBIE OIIepaLH MeTpudeckas uHTeprperarys. CKalsipHble, BEKTOPHBIE U TEH30pPHbIE MO
MaremaTHdeckoil | OcHoBHbIE U depeHIaNbHbIe ONlepaii MaTEMaTHIECKOH (hI3HKH. 05 1 28 | 295
¢busuKH. Buns! BekropHbIx noneil. Teopema I'enbmroinsia. Kpusonuseiinsie, mo- ' '
BEPXHOCTHBIE U 00BEMHBIE HHTETPAIBI OT TeH30PHBIX 1ojeil. OCHOBHEIE
HHTETpabHEIE ToXIecTBa. KpuBomHeiinble cucteMsl koopanHat. Omnepa-
top Jlamiaca B MMIHHAPUICCKOM U chepUIESCKOM CHCTEMax KOOPAMHAT.
3 | OcHoBzble ¢pu3n- | [IpoCTpaHCTBEHHO-BPEMEHHOH KOHTHHYYM. OCHOBHBIC AMHAMUYECKHE
KO-MaTeMaTH4ec- | ypaBHEHHA. 3aKOHBI COXpaHeHHs. TeH30p HanpsuKeHUH. Y paBHEHHS MeXa-
K{€ MOJICITH. HUKH CIUTOLIHOM cpeapl. Cirydail naeansHoi sxuakoctu. Jduddepeniu-
aJIbHas ¥ MHTETpajbHask (GOpMBI ypaBHeHUH MakcBeiia. 3aKoHEI coXpa-
HeHus. ['pannunblie yenosus. CtarmoHapHble ypaBHeHHs. CKalsipHbIe 1 0.5 1 28 | 29,5
BeKTOpHbIe ypaBHeHHs Jlaruiaca u [Tyaccona. HecranmonapHsle ypaBHe-
HUs. BexTopHsle u ckamsipable ypaBHeHus [Janambepa u ['ensmromba.
BexropHble u ckanspHble ypaBHeHUS 1uddy3uu. BeBon ypaBHeHHI yipy-
TUX KOJIeOaHUH CTPYHBI, MeMOpaHbI M TETIONPOBOIHOCTH.
4 | IocraHoBKa kpa- | Ilonstue o nuddepeHmanbHbIX ypaBHEHUAX B YACTHBIX TPOU3BOAHBIX.
eBbIX 3a1a4 Ma- | Kiraccudukanmst KBa3WIMHEHHBIX YpaBHEHHH B YaCTHBIX IPOM3BOIHBIX
TEeMaTHYeCKOit BTOpOrO mopsiaka. OCHOBHBIE THITEI KpaeBEIX 3anad. 3agaya Komm s 05 2 28 | 305
¢usmKy. ypaBHeHHUi runepbonndeckoro 1 napadonmyeckoro Tunos. Kpaesas 3ama-| '
Ya I SJUTIITHIECKUX ypaBHeHUH. CMemanHas kpaeBas 3agada. Kop-
PEKTHOCTh IOCTAHOBKH KPAEeBBIX 3a/ad.
5 | Ananutnueckue | JIuHelHble OqHOpPOAHBIE YpaBHeHuUs. [IpuHiun cynepno3uuuu. Meron
METO/BI PeIIeHH s | pa3aeneHus nepeMeHHbIX Dypre. MeTos pa3noKeHust 10 COOCTBEHHBIM
KpaeBbIX 3a1ad. | QYHKUIUSIM. 3aa4i Ha COOCTBEHHBIE 3HaUCHUS AU PepeHIHATBHBIX OTle-
paropos. 3anaua lItypma-JInysmmia. Crnennanbasle GyHkmy. OyHKIMN 1 2 28 31
Beccenst, chepuueckre rapMOHUKH B IOTMHOMBI JIexxanapa.JluHeiHbe
HEOTHOPO/HbIE YpaBHEHHUs] MaTeMaTHdeckoi usukn. O0mas cxema Me-
TOJIa PA3IOXKEHUs IO COOCTBEHHBIM (QyHKIMsIM. CyIHOCTh MeTO A (QyHK-
uuit ['puna.
6 | [pubmmxénnsie | [loHATHE QYHKIMOHANA U €T0 BapHalUH. DKCTPEMYM (QYyHKIIHOHAIA.
YHUCIICHHBIE METO-| YpaBHeHue Ditnepa-Jlarpamxa. Metonsl Putia u [Nanépkuna. CymHoCTh 1 2 28 31
JIbl pELICHHs Kpa- | MeTo/Jja KOHEYHBIX JJIEMEHTOB.
eBbIX 3a/]a4.
Bcero 4 8 159 | 171
Kontpoan 9
Htoro 180

5.2 IlepevyeHb 1a00paTOPHBIX padoT

1. Bremonnenue nuddepeHnanbHbpIX ONepalii BEKTOPHOTO aHajiu3a C UC-
II0JIb30BAHUEM YHUBEPCAIBHBIX CUCTEM KOMIIBIOTEPHOM MAaTEMATUKH.
2. NnTerpanbHble ONEpanuy HaJl CKAISIPHBIMA U BEKTOPHBIMHU MOJIAMHU. BbI-
YUCJICHUE MHTETPATBHBIX XapaKTEPUCTUK (PU3UUECKUX TTOJICH.
3. AHanu3 U penieHrue JMHaMU4eCcKuX ypaBHeHnil. 3agaya Komu.
4. Pemenue nmpoctedmux audPepeHnnanbHbIX YPABHEHUM B YACTHBIX MPOU3-
BoJHBIX. Meton Jlamambepa.
5. Paznenenue niepemeHHbIXx B ypaBHeHuUM Jlammaca. DyHpaMeHTalbHbIE pe-
meHus ypasHeHus Jlamnaca. IIpocreimme ypasuenus Ilyaccona.
6. 3aaun Ha COOCTBEHHbIE 3HAYEHUS pocTeHnX IudPepeHnanbHbIX omne-
paTopos.
7. 3amaun upuxine s ypaBHeHus Jlamiaca B kpyre.




8. Pemiennie ypaBHeHUs: CBOOOHBIX KOJIEOAHHM 3aKPETUIEHHON CTPYHBI.

9. 3amaya 06 OXJIaXKICHUU CTEPIKHSL.

10. Pemenne 0THOMEPHBIX KPAEBbIX 3a/1a4 METOJIOM KOHEUHBIX PA3HOCTEN.

11. Pemenne ofHOMEPHBIX KPaeBbIX 3a/1a4 MeToA0M Purna.

12. Pemienne 0THOMEPHBIX KPAeBbIX 3a/1a4 METOA0M [ asi€épkuHa.

13. Pemienne 0THOMEpPHBIX KPAEBbIX 33/1a4 METOAOM KOHEUYHBIX 3JIEMEHTOB.

14. Pemienne AByXMEpPHBIX KPAeBbIX 3a]1a4 C MOMOIIbI0 KOHEYHO-3JIEMEHTHBIX
KOMIIJIEKCOB ITPOrpamMM.

6. IPUMEPHAS TEMATHUKA KYPCOBBIX ITPOEKTOB (PABOT)
N KOHTPOJIBHBIX PABOT

B cooTBercTBUM ¢ y4eOHBIM IJIAHOM OCBOCHHE JAUCHMIUIMHBI «MeTobl MaTe-
MaTUYECKON (PU3UKI» MPeayCMaTpPUBAET BBIMOJIHEHUE KYPCOBOM paboThl B 4 cemecT-
pe nis ouHol (hopMbl 00yueHus, B 6 cemecTpe A 3a04HO PopMBbl 00yUeHUs

Temartuka KypcoBoii paboThl: «PellieHne KpaeBbiX 3a7a4 MaTeMaTHYeCKON Pu-
3UKH C IOMOIIBIO CUCTEM KOHEYHO-3JIEMEHTHOTO aHATU3a»

KypcoBas paboTa cOCTOUT U3 IBYX YacTeil: 0OIIEMHBAPUAHTHOU U UHAUBUIY-
anbHOW. B 00IIeMHBapHAHTHON YacTU pacCMaTPUBAIOTCS CYIIHOCTh METOJa KOHEY-
HBIX JJIEMEHTOB M  BO3MOYKHOCTH KOHEYHO-3JIEMEHTHBIX KOMILIEKCOB MPOrpamMm
(Elmer, FreeFem++, Femm, FempdeSolver, ctyaenueckue Bepcum Flexpde wu
Elcut).B unauBuayansHoil yactu paccMaTpuBaeTcsl (PU3MKO-MaTeMaTHYECKast MOJIENb
(ompexaensercss WHIAWBUAYAIbHBIM 3aJaHHeM), (HOpPMYIHPYETCS COOTBETCTBYIOIIAS
KpaeBas 3a/laya U HaXOAUTCs e€ pelIeHre B 3alaHHOM 00J1acTH ¢ MOMOIIBIO BBIOpaH-
HOT'O MOAXOIAIIET0 KOHEYHO-3JIEMEHTHOTIO KOMIUIEKCA IPOIPAMM.

[IpumepHble BapUaHThl MHANBUIYAIbHBIX 3aJaHUN:

1. JIByxMepHbI€ KpaeBbl€ 3aa4M JIEKTPOCTATUKH.

2. TpéxmepHbIe KpaeBble 3a1a4H MIEKTPOCTATUKH.

3. JIByXMepHBIE KpaeBbI€ 3a/1a4l CTAIIMOHAPHOW TEIJIONIEPEAAYH.
4. JIByXMEpHbIE€ KPaeBbIE€ 331a4M HECTAIMOHAPHOW TETUIONEPEAAYU.
5. TpéxmepHbie KpaeBble 3aJ1a41 CTAIMOHAPHOW TEMJIONEPEIAYH.

Y4yeOHbIM MIAHOM TIO JUCHUIUIMHE «MeToapl MaTeMaTH4ecKoW (U3UKW» HE
MPEAYCMOTPEHO BBIMOJHEHUE KOHTPOJIBbHON PabOTHI.

7. OUEHOYHBIE MATEPHA.IBI IS [IPOBEJEHVS
MPOMEKYTOYHOI ATTECTALIMU OBYYAIOLUXCS
MO JUCHUATUIMHE (MOJY.JIIO)

7.1. Onucanne nokasarejeil 1 KPUTepUeB OLIEHMBAHUS KOMIIETEHIIUI HA
Pa3JIMYHBIX 3TANaX UX POPMHUPOBAHUS, ONIMCAHUE IIKAJ OL[CHUBAHUS

7.1.1 JTan TeKyuero KOHTpoJst



Pe3ynbTarhl TeKyIIero KOHTPOJIs 3HAHUM U MEKCECCUOHHON aTTeCcTalluu Olle-
HHUBAKOTCA MO CIEAYIOIIEH CUCTEME:

«aTTECTOBaHY;

«HE aTTECTOBaH.

Pe3yabTaThl 00yueHus,

KHE MOJISITH, HCII0Ib3yeMBbIe B TIpodec-
CHOHAIILHOW JIeSTeIbHOCTH; OCHOBHBIC
TIOJIO’KEHHST M METOJIbI MaTEMaTHYECKOM
¢u3ukH, odpasyromnye GpyHIaMeHTalb-
HYIO OCHOBY (DM3HKO-MaTEMaTH4eCKOTro
MOJIETTMPOBAHHUS OO BEKTOB, SIBICHUN
HPOLECCOB;

HBIX paboT, oT4ET,
orpoc

B CPOK, IPEyCMOT-
PEHHBIH B pabo9mXx
nporpammax

Komne Kpurepuu
XapakTepu3ylouue ATTeEcTOBaH He atrecToBan
TeHIHA OLICHHBAHMS
c()OpPMHPOBAHHOCTH KOMIIETEHIIMH
OIIK-1 | 3HaeT ocHOBHEIE (hM3UKO-MaTeMaTniec-| 3ammura 1abopatop- | Bremomnenne pador | HeBrimonHenue pa-

00T B CPOK, TIpey-
CMOTPEHHBIN B pa-
004nx mporpammax

yMeeT pellaTh KpaeBble 3aJjaui MaTe-
MaTH4ecKOl (PU3NKU aHATUTHYECKH-
MU H YHCICHHBIMU METOJaMHU C UC-
MOJb30BAHUEM CUCTEM KOMIIBIOTEP-
HOW MaTeMaTHKH, MOJEIUPOBATh Pe-
aJbHBIE (PU3NUECKHE TPOIIECCHI KaK
KpaeBbIE 3a/1a41 AJIs1 yPaBHEHU B
JaCTHBIX IPOU3BOJIHBIX;

3amuTa nabopatop-
HBIX paboT, OTUET,
orpoc

Brinonuenue pabor
B CPOK, MPETYCMOT-
PEHHBIH B pabounx
mporpaMmax

Hesrinonnenue pa-
00T B CpOK, TIpe/y-
CMOTpEHHBIN B pa-

00YHX Mporpammax

BJIageeT COBPEMCHHBIMU MECTOJaMHU
(pU3MKO-MaTEMAaTHIECKOT'0 MO/ICIIH-
PpOBaHMA MO3BOJIAIOIMIMMU BBISABJIATH
€CTECTBEHHOHAYYHYIO CYLIHOCTb IPO-
6seM, BO3HHUKAIOIIMX B X0JIe ITpodec-
CUOHAJIbHOU JESTEJILHOCTH.

3amuTta nabopatop-
HBIX paboT, BBIIOI-
HEHHUE ITaoB Kyp-

COBO# paboThI, OT-

4€T, ONpocC

Brinonuenue pabor
B CPOK, MPEIYCMOT-
peHHBII B pabouux
nporpaMmmax

Hesrinonnenue pa-
00T B CpOK, TIpey-
CMOTPEHHBI! B pa-

604Mx nmporpammax

OIIK-3

3HAET OCHOBHBIE 0a3bl JAHHBIX IO
METOAaM MaTeMaTHISCKON (PUUKU U
KOMILIEKCHI TIPOTPAMM JIJISl PETICHHS
KpaeBbIX 3a7]ad MaTeMaTHnIecKoi (-
3UKH;

3amuTa nabopatop-
HBIX paboT, OTYET,
orpoc

Brinonuenue pabor
B CPOK, TIPETYCMOT-
PEHHBIN B pabounx
mporpaMmax

Hesrinonnenue pa-
00T B CpOK, TIpeay-
CMOTpPEHHBIII B pa-

00uKX mporpammax

yMeeT aHaJIM3UPOBaTh U MPEJCTaB-
TATH B TpeOyeMoM ¢popmarte HHGOP-
MaLHI0 U3 Pa3InYHbIX HCTOYHUKOB H
6a3 TaHHBIX IO METO/IaM MaTeMaTH-
4ecKol QU3HKH;

3aruTa taboparop-
HBIX paboT, OTYET,
orpoc

Bermonaenue pador
B CPOK, TIPELyCMOT-
PeHHBII B pabounx
IporpaMMax

HesrimonHenue pa-
00T B CpOK, TIpeay-
CMOTpEHHBIII B pa-

604Mx mporpammax

BJIaJeeT HaBBIKaMH PabOTHI C KOM-
TUICKCaMU IpOoTrpaMM JJisA peIICHUA
KpaeBbIX 3a7jady MaTeMaTu4eckoit (pu-
3HUKH.

3ammuTta nabopatop-
HBIX paboT, BBITON-
HEHHeE ITaIoB Kyp-

COBOM PabOTEHI, OT-

4€T, ONpoc

Brimonnenue padbot
B CPOK, MPEIyCMOT-
peHHBIIT B pabounx
nporpammax

Hesrinonnenue pa-
00T B CpOK, TIpey-
CMOTPEHHBIH B pa-

604Mx mporpammax

7.1.2 ITan NpoMe;KyTOYHOr0 KOHTPOJIS 3HAHUI
Pe3ynbTaThl MPOMEXYTOUHOTO KOHTPOJIS 3HAHHUM OLIEHHBAIOTCS B 4 cemecTpe
JUIsl O4HOUM (popMBI 00yUueHus, B 6 cemecTpe Jyuisi 3a049HON (OpMBI OOYUECHHS 110 CH-

CTCMC!

COTIUIHOY;

«XOPOLIOY;
«YJOBJIETBOPUTEIBHOY;
«HEYJOBJIETBOPUTEIBHO




PesyiabTaThl 00y4eHus,

Komme- XapaKTepu3ylouue Kpurepun OO Xopomo Vo1 Heynosa
TeHUHs copMuUpOBAHHOCTH DU EHMBAHUS
KOMIIEeTeHIHH
OIIK-1 [3HaeT OCHOBHBIC (PH3UKO- Tect-Ouner | BeimonaHeHue Brimonnenue | BrinmonHenue | B tecte
MaTeMaTHYECKHUE MOJICIIH, UC- Tecta Ha 90 — Tecta Ha 75 — | Tecra Ha 60 — | MeHee
MOJIb3yEeMBIC B TIPO(ECCHOHAB- 100 % 90 % 75 % 60 %
HOW JEATeNbHOCTH; OCHOBHEIC mpa-
TTOJIOXKECHUS M METOIBI MaTeMa- BIJIBHBIX
TH4ecKoi pr3ukm, oOpazyrommue OTBETOB
(yHIaMEHTAIFHYIO OCHOBY (H-
3MKO-MaTEMaTHIeCKOTO MOJIe-
JUPOBAHUS OOBEKTOB, SIBICHUN
Y IPOLIECCOB;
yMeeT peliaTh KpaeBble 3a1auu |Pemienue 3amauu pernie- [Iponemon- | IlpogemoH- 3anaun
MaTeMAaTUYCCKOW ()U3UKU aHA- |CTAHIAPT- | HBI B IIOJIHOM CTpUpPOBaAH CTpPUPOBaH HE pe-
JUTHYCCKUMHU U YUCICHHBIMK  |HBIX 3371a4 | 00beMe U 10~ BEpHBIN XOJ | BEPHBI X0 | IIEHBI
METO/IaMU C UCTIOIb30BAaHUEM Jy4YeHbl Bep- penieHus peuieHus B
CHCTEM KOMITbIOTEPHOI MaTe- HBIE OTBETHI BCEX, HO HE | OOJIBIIUH-
MaTUKH, MOJIEITUPOBATH Peallb- MOJTy4eH CTBE 33724
HBIE (PU3UIECKUE MPOIIECCHI KaK BEPHEII OT-
KpaeBbIe 3a/1a4H JJIs ypaBHE- BET BO BCEX
HUH B YaCTHBIX MPON3BOJHBIX; 3agagax
BJIa/ieeT COBPEMEHHBIMU METO- | Pemenune 3anauu pere- [ponemon- | IlpogemoH- 3agaun
JaMu (pU3UKO- MIPUKIIaI- HBI B TIOJTHOM CTpUpPOBaH CTpUpOBaH HE pe-
MaTeMaTHIECKOTO MOJICIPO- |HBIX 3a7a4 B| oOBbeMe U I10- BEPHBIA X0 | BEPHBIA X0 | IICHBI
BaHUSA MO3BOJISIIOIIUMU BBISIB- |KOHKPETHOMH | JIy4eHBI Bep- penieHus peuieHus B
JISITh €CTECTBEHHOHAYYHYIO npeaMer- HBIE OTBETHI BCEX, HO HE | OOJBIIUH-
CYIIHOCTh MPOOJIeM, BO3HUKA- |HO¥ 0071a- MOJIyYCH CTBE 3a/1a4
IOIIHX B X0/¢ MPO(GECCHOHAIb- |CTH, 3all1Ta BEPHBIN OT-
HOMH J1eATENBHOCTH. KypCcOBOH BET BO BCEX
paboThI 3a1auax
OIIK-3 | 3naeT ocHOBHBIC 0a3bl naHHBIX | TecT-OmieT | BreimonneHue Brinonne- Brimonnenue | B tecte
10 METOaM MaTeMaTHYEeCKON Tecta Ha 90 — HUE TecTa Ha | Tecta Ha 60 — | MeHee
(U3UKN ¥ KOMILIEKCHI TIPO- 100 % 75-90 % 75 % 60 %
TpaMM JUIS PEIICHAS KPaeBhIX mpa-
3a[a4 MaTeMaTHYeCKOU (pU3u- BHJIb-
KU, HBIX
OTBETOB
yMeeT aHaJu3upoBaTh U npel- |Pemenue 3agauu perue- [ponemon- | IlpogemoH- 3anaun
CTaBJIATH B TpeOyeMoM Gopma- (CTaHaapT- | HBI B IOJTHOM CTpPHUPOBaH CTPUPOBaAH HE pe-
Te HH()OPMAITHIO U3 PA3JINYHBIX |HBIX 33/a4 | 00BbEME U T0- BEpHBIN XOJ | BEPHBIM X0 | IIEHBI
HUCTOYHUKOB U 0a3 TaHHBIX TI0 Jy4eHbI Bep- penieHus peuieHus B
MEeTOo/IaM MaTeMaTHIECKOH HBIE OTBETHI BCEX, HO HE | OONBIIUH-
busnky; MOJyYeH CTBE 3a/1a4
BEpHBIN OT-
BET BO BCEX
3agagax
BJIaJeeT HaBbIKaMu paboTel ¢ |PemeHue 3agauu perie- [Iponemon- | IlpogemoH- 3anaun
KOMIUIEKCAaMU POrpamMm JIJisl  |IpUKIIa- HBI B IOJIHOM CTpUpPOBaH CTpUpPOBaH HE pe-
pelIeHNs KpaeBBIX 33J]ad MaTe- |HBIX 33]a4 B| 00beMe U 10- BEpHBIN XOJ | BEPHBI X0 | IIEHbI
MaTHYECKOU (PU3UKH. KOHKPETHOM | JTy4eHbI BEp- pelieHus peuieHus B
peaMeT- HBIE OTBETHI BCEX, HO HE | OOJBIIUH-
HO¥1 0011a- MOJTy4eH CTBE 33724
CTH, 3aIuTa BEPHBII OT-
KypCcOBOH BET BO BCEX
paboThI 3a1a49ax




7.2 IlpumepHbIi NepedyeHb OLEHOYHBIX CPeACTB (THMIOBbIE KOHTPOJIbHbIE
3aJlaHUsl WIM MHbIE MaTepUaJIbl, HEOOX0AUMBbIE NJ OLUEHKU 3HAHUN, YMEHUI,
HABBIKOB M (MJIM) ONBITA eI TEJIbHOCTH)

7.2.1 IlpumepHBIi IepeYeHb 3aJaHUM I MOATOTOBKH K TECTUPOBAHUIO

1. Kakoe u3 ypaBHeHmnii MakcBesuia siBisercst nuddepeHimanbHo GopMoit 3aKkoHa 3JIEKTpoMar-

HUTHOU nHAYyKIMu Dapanes?

. _ B e OB
PO T T O T

2. I1pu BbIBO/IC ypaBHEHHUS KOJIEOAHUN CTPYHBI UCTIOTB3YETCS:
a) 3aKOH COXpaHEHUS SHEPTUH,
0) 3aKOH COXpaHEHHUs 3apsa,
B) BTOpo# 3akoH HproTOHa,
T') 3aKOH COXpPaHEHHS MaCChI.

3. CraunonHapHasi Teruionepenada NpU HATIWYUH BHYTPEHHUX HCTOYHHKOB TEIJIa OMUCHIBACTCS
YpaBHEHUEM

-ﬂa;? = a3aT,
) s
a)ﬂ=a2AT,6)a?=a2AT B) AT =—f,
ot ot
r) AT =0.
du du
ale, VI—+ blo, v} — + cle, v, ubu = flx, )
4. MuddepenunanbHoe ypaBHEHHE dx dy SIBJIIETCSA:

a) TUHEHHBIM OOBIKHOBEHHBIM AU PEepeHInaIbHBIM YPaBHEHUEM IIEPBOTO MOPSIKA,

0) nuHelHbIM U depeHINaTbHBIM YPABHEHUEM B YACTHBIX TPOU3BOAHBIX MIEPBOTO MOPsAKa,

B) HEJIMHEWHBIM NH(]depeHuanbHbIM YPaBHEHUEM B YAaCTHBIX MPOU3BOJIHBIX MEPBOrO IO-
pszka.

I') KBa3WINHEHHBIM U pepeHIIMabHBIM YPaBHEHUEM B YACTHBIX IPOU3BOAHBIX IIEPBOIO MO-
pszka.

d3u . % A3y
7 dxdy Fe dx

n— f = flx, v, u)
5. OmpejienuTe THI ypaBHeHus — Ox* - , ecm b?-ac > 0.
a) CMEIIaHHBIMN,

0) SJUTMITHYECKUH,

B) MapabOoINYECKHii,

I') TUIepOOTUYECKUH.

6. Onpenenuts THI JUHEHHOTO AU HepeHInaIbHOTO YPaBHEHHS B YACTHBIX TPOU3BOIHBIX
o°U — o°U o°U 10U

X——F =2 +y— +-—=0.
OX oxoy oy: 20y

a) CMEIIaHHBIN,

0) SN THYECKUH,
B) MapaOOINYECKHiA,
') TUIEPOOTUYECKHIA.



7. OnpenenuTs TUI ypaBHEHUS U TUII KPA€BOM 3a1auu
u, =a’u,,
u(x,0) = p(x),u,(x,0)=v(x),
u,(0,t)=u,(l,t)=0

a) SJUIMNTUYECKUM, KpaeBas 3aJa4ya BTOPOro poja,
0) mapabonnyecKuii, CMeIaHHas KpacBas 3a/1a4a,
B) rurniepOonnueckuil, 3agada Komu,

r) runepOoInvecKuii, cMelIaHHasi KpaeBas 3a/1aya.

8. Pemiennem 3agaun Kommm ais BomHOBOro ypasHeHus U, = 4U,, c HadaJbHBIMH YCJIOBHUSMHU

u(x,0) = 2sin(x),u, (x,0) = 0 6yzer:
a)u(x,t) = (sin(x — 2t)+sin(x + 2t)),
6)u(x,t) = (sin(x — 2t)—sin(x + 2t)),
B) U(x,t) = (cos(x — 2t)+ cos(x + 2t)),
r) u(x,t) = (cos(x — 2t)—sin(x + 2t)),

9. Penienuem KpaeBoii 3amauu it ypaBHeHus y +y=0 ¢ rpanunudbivu yenoBusmu Y(0) = y(nr) = 0
Oyner:

a) sin(3x), 6) cos(3x), B) sin(X), r) cos(X).

10. CoOcTBEHHBIMU 3HAYEHUSIMU M cOOCTBEHHBbIMU (GyHKIUsAMU 3anaun Lltypma-Jlnysumis
y”+ Ly =0, y(0) = y(nr) = 0 ssBistroTCS:

a) An =N, Yn = cos(nx),

6) An= N, yn= cos(nx),

B) An= n Yn = sin(nx),

1) An= N2, Yo = sin(nx).

11. Pemenne cmemaHHON KpaeBOil 3ajauM JJisi BOJHOBOI'O YPaBHEHHS Ui = Uxx C T'PAaHUYHBIMU
yeaosusivu u(0,t) = u(1,t) = 0 u HavaneHBIME ycaoBusaME U(X,0) = X(1-X), ut(X,0) = 0 umeeT Bux:

tiy sin{mnx) cos{ mnt),
a) n=1

Z fy sinl mnx) sinf mnt) .

6) #=1
iy CcOs{mnxj cos| mnt),

Z fy cos{ mnx) sinf mnt) .
I')n=1

7.2.2 IlpumMepHbIii IepeveHb 3aJaHUM ISl pellieHUs CTAHAaPTHbIX 32124

1. HaifTu SKBHUINOTEHIMATBHBIE TOBEPXHOCTH M CEMEHCTBO JMHHUI HaWOBICTPEHIIEro BO3-
pacTaHus CKaTAPHOTO TONS 1 = X2 + ) — 72,

2. HaiiTi TpOM3BOIHYIO CKaIApHOTO mois U(X,y,z) =x?—arctg(y+z) B Touxe M(2,1,1) mo
HarnpasieHuio Bekropa | = 3] — 4k.



3. Haiitu morok BekTopHOro moist a = (2y — 5x)i + (x-1)j + (2xy+22)K uepe3 3aMKHYTYIO
noBepxHOCTh S 2X + 2y —z2=4, x=0, y=0, z =0 (HopManb BHELIH:), UCTIONB3YS (HOpMyITy
Octporpazackoro-I'aycca.

4. HaiiTi TIoTeHIMa BEKTOPHOTo Hojis a = 2Xyi + (x*-2yz)j — y°K.

5. OnpenenuTh BUI BEKTOPHOTO Momst a = (Yz-Xy)i + (Xz—x%/2+yz2)j + (xy+yz)?k.

6. Haiitu o0mee penrenue auddepeHnanbHOro ypaBHEHHs B YaCTHBIX IPOU3BOTHBIX:

ou(x,y) ,o%u(x,y)
3 > —2 >—=0.
OX oy
7. Haiitu pyHmameHTanpHOE pelieHne ypaBHeHus Jlamraca:
d3u N diu 0
dx2  dy? )
8. Haiitu o6miee pemenue ypasuenus [lyaccona:
diu N diu 2 4 y3
— _)_ ah 1.‘|-J .
dx?  dy* -
9. Pemuts Meronom Jlanambepa 3amauy Koru 17151 BOTHOBOTO YpaBHEHUS
o7u E;”u_ﬂ W<x<ot>=0
drz dxz Coen T

¢ HavanpHbIMU yertoBusmu u(0) = sin(x), ui(0) = 0.
10. OmpeienuTh TUIT ¥ IPUBECTH K KAHOHUYECKOMY BUIY TU(PepeHIInaTbHOS ypaBHEHUE B
YaCTHBIX MPOU3BOIHBEIX BTOPOTO MOPSIIKA

ofu(x,y) , o%u(x,y) o%u(x,y)
> +4 + >—=0
ox yox oy
11. Haiiti cobCTBEHHBIE 3HAYEHHS M COOCTBEHHbBIE (BYHKIIMH KPA€BOM 3a/1aud C MEPHOTAYECKUMH
FpaHI/I‘IHBIMI/I YCJ'IOBI/IﬂMI/I

y +2y =0,y(0) = y(), y’(0) = y’(D), x e [0,1].
12. Peunth KpaeByro 3ajady METOJIOM KOHEYHBIX pa3HocTedl. CpaBHUTH C TOYHBIM PEIIEHHEM.
IIpoBecTH aHaIM3 CXOIUMOCTH aNNPOKCUMALAN

d?e ,do do
e* +e*—~L=-2x; —(0)=0, o) =4.
dx? dx dx() o\

7.2.3 IlpuMepHbIii IepeveHb 3aJaHUI ISl pellleHUs NPUKJIATHBIX 33124

1. MarauTtHOE TI0JIe, CO3/1aBaeMO€ IEKTPHUUECKAM TOKOM CHJIBI |, TEKyIIUM 10 OECKOHEYHOMY
—yi+Xj

x> +y?

npoBoy, onpenemsiercs: popmynoit H(P) = 21 Beraucnute divH(P) u rotH(P). Omnpene-
JIUTH BUJT 3TOTO TOJIS.

2. OnpenenuTs CyMMapHBIA 3JICKTPUYCCKHUI 3apsill, paclpeIe/CHHbII M0 MOBEPXHOCTH Ilia-
crunbl |X| < @, |y| £ b,|z] £ ¢, ecnu moBepXHOCTHAs TUIOTHOCTH 3apsia B Touke P(X, y, Z) paBHa

k 3/l xyz |, rme k>0 — koahhunmeHT MPOMOPIUOHATBHOCTH.

3. BeckoHeuHast mIockasl IIaCTHHA TOJIIMHONW h paBHOMEpHO 3apsikeHa Mo 00beMy ¢ TUIOT-
HocThIo T. [Tonb3ysick popmynoit Octporpazackoro-I'aycca, HAWTH HaNpsKEHHOCTh E anekTpuyuecko-
'O TIOJISl BHE TUTACTHHEI.

4. TTonw3ysichk popmyinoit CTokca, HAWTH HANPsHKEHHOCTh H MarHUTHOTO 1MOJISE CO3/1aBaeMOr0
0ECKOHEUHO JUTMHHBIM TOHKHAM IPOBOJAHUKOM C TOKOM I.

5. HaiiTu TpaeKTOpHUIO JBMXKEHUS YaCTHUIIBI C 3apsAA0M ( U Ha4albHOM CKOPOCTHIO Vo B OJIHO-
POIHOM TTOCTOSTHHOM 3JICKTPUYECKOM I10JIe C HAlPSHKEHHOCTHIO E.

6. BeiBecTH U3 ypaBHeHMI MakcBela 3aKOH COXpaHEeHHUs 3apsia.

7. ChopmMynrpoBaTh KpaeBylo 3aady O NPOHHUKHOBEHUH IEPEMEHHOTO0 MAarHUTHOTO TOJS B
IpaBoe MOJIYIPOCTPAHCTBO C MPOBOJAUMOCTBIO G, €CIIM HauMHas ¢ MOMeHTa BpemeHu t = 0 Ha mo-
BepxHOcTH X = 0 moiepkuBaeTcs HanpsbkeHHOCTh H = Hosin(wt), ® - gacToTa moJist.



8. Onun KoHer cTepykHS X = () TEIION30IUPOBaH, a Ipyroi X = | moaaepKkuBaeTCst pu TEM-
neparype paBHOU Hyito. B HauanbHbIN MOMEHT BpeMeHH t = 0 TeMmeparypa BO BCEX TOUKaX CTEPK-
Hs paBHa To. Halitu pacnipenenenue tremneparypsl npu t > 0.

9. Pemiute OAHOMEpHYIO 3a/1a4y CTAllMOHAPHON TEIUIONPOBOAHOCTH B IMOJIOM LWJIMHJIpPE C
BHYTPEHHUM U BHELIHUM paJuyCcaMu, paBHbIMU cOOTBETCTBEHHO 0.5 n 2. TemnepaTypy Ha BHyTpeH-
Hell ¥ BHEIIHEW noBepxHocTsx 3anante paBHbIMU 100 u 200 coorBeTcTBeHHO. [lokaxkuTe, 4yTO Mony-
YEHHOE peleHue OJHOMEPHO. CpaBHUTE YUCIIEHHOE PEIICHNE C TOYHBIM PEIICHUEM.

10. Haiitu craipoHapHoe pacrpeeieHie TeMIeparypbl U B mpsiMoyrouibHoii mactuie 0 < x <1, 0
<y < 2 xoTopasi HarpeBaeTcs OT KICTOYHHUKOB TerIa ¢ MOITHOCThI0 Q(X, V), eciu

u(0,y) = u(1,y) =0, 8u/6n|y:0 =-1, [eu/on],_, =1; Q(x,y) = 3.

11. PaccuwmraiiTe pacrpeiciieHHe TeMIIepaTypbl B MONEPEYHOM CEYCHUHU JJIMHHOTO IIMJIMH-
npa. TeronpoBogHOCTs paBHa 2.2. I'paHWYHBIE YCIOBHS CIEAYIOIIME: OJHA MOJIOBUHA BHEIIHEH
MOBEPXHOCTHU IWJIMHJIPA TEINIOM30JIMPOBAaHA, B TO BpeMsl KaK JIpyras OMbIBACTCS KUIKOCTHIO C TEM-
neparypoit 500, ko dunreHT Terooraun paBeH 22. B moMoOBUHE CEUEHUS C TETUIOM30JIMPOBAH-
HOM rpaHuIled MpoucxoauT Beiesnenue temia ¢ S = 2000, B 1pyroi noJiIOBUHE UCTOYHUKOBBIM WICH
S pasen 0.

7.2.4 IlpumepHbIA NIepevYeHb BONPOCOB /I MOATOTOBKHU K 3a4eTy
He mpenycMoTpeHO yueOHBIM TLIaHOM.
7.2.5 IlpumepHBbIii NepevYeHb BOMPOCOB VISl MOATOTOBKH K IK3aMEHY

. OcHOBHBIE 3Tanbl GPU3UKO-MATEMATHYECKOTO MOJIETUPOBAHMS OOBEKTOB.

. [lonsiTre TEH30pa U €ro paHra.

. JIeicTBUSA C TEH30paMH.

. CuMMeTpUYHbIe, aHTUCUMMETPUYHbIE U MHBAPUAHTHBIE TEH30PBHI BTOPOIO

B~ WD -

panra.
. CxansgpHble, BEKTOPHBIE U TEH30PHBIE MOJISI.
. 'eomeTpuueckue XxapakKTepUCTUKU CKAJSIPHBIX U BEKTOPHBIX MOJIEH.
. OcHoBHbIe U depeHITnaTbHbIC OTIEPAIMA MATEMATHUYECKONU (PU3UKH.
. Bunp! BexktopHbIx nonei. Teopema ['enbmroibna.
9. KpuBoauHelHHbIE MHTETPaIbl OT TEH30PHBIX MOJIEH.
10. IToBepXHOCTHBIE UHTETPAJIBI OT TEH30PHBIX MOJIEH.
11. O6bEMHBIC UHTETPAITBI OT TEH30PHBIX MOJIEH.
12. ®opmyiia Octporpaackoro-I'aycca.
13. ®opmysl I'puna.
14.®opmyna Crokca.
15. OcHOBHBIE TMHAMUYECKHE YPABHEHUS U 3aKOHBI COXPAHEHUSI.
16. 3amaua Ko nj1s1 TMHAMHAYECKOTO YPaBHEHUS.
17. TeH30p HaNpsHKEHUN U yPABHEHHE MEXAHUKH CIUIOLIIHOM CPEBI.
18. YpaBHeHUSs TeUeHUsI UICATBbHON KUAKOCTH, HEMIPEPHIBHOCTU U TEIUIONPO-
BOJHOCTH.
19. luddepenmmansHas hopma ypaBHeHUH MakcBema. [ paHudHbIC yCIOBHS.
20. CraunuoHapHbie ypaBHeHus Makcpemia-Jlopenna. CkansipHble U BEKTOpP-
Hble ypaBHeHus Jlamaca, [Iyaccona.

o 3 ON n



21. DnekTpomarHuTHbie BOJHBI. CKalApHbIE U BEKTOPHBIE BOJIHOBBIC YpaB-
HEHUS.

22. TI'apMOHMYECKHE BJIEKTpOMAarHuTHbe MOJs. CKajJsipHblE U BEKTOPHBIE
ypaBHeHUs | enbMrombIa.

23. KBazucraimonapusie ypaBHeHus Makcsesuta-JIopenna. CkansipHble U BEK-
TOpHBIE ypaBHEHUS U DYy3Un.

24. OcHoBHBIE ypaBHeHHMs MaTemartudyeckoi ¢usuku: Jlammaca, Ilyaccona,
BOJIHOBOE U TEIJIONPOBOIHOCTH.

25. Knaccudukanus KBa3WJIMHEWHBIX YPaBHEHUN B YACTHBIX MPOU3BOIHBIX
BTOPOTO MOPSIAKA.

26. 3amaua Komu juist ypaBHeHUN runepOOIMYecKoro M napadonyecKoro
THUIIOB.

27. KpaeBas 3a1aya AJis SJUTMITUYECKUX YPABHEHUN.

28. CmemaHHas Kpaepas 3ajaya.

29. KoppeKTHOCTh TOCTAaHOBKHU KPAeBBIX 3a/1a4.

30. JIunerinble ypaBHEeHM. | [puHIUI cynieprio3umm.

31. YpaBHeHUs ¢ pazaensaronmMucs nepeMmeHabeiMu. Meron @ypebe.

32. 3amaun Ha COOCTBEHHBIE 3HaUeHUS U (DepeHITNATEHBIX ONIEPATOPOB.

33. 3agaua typma-JInysusis. [lonstue o cnenuanbHbIX QYHKIUSIX.

34. MeToJ1 pa3noKeHus 1o COOCTBEHHBIM (DYHKITUSM.

35. JluneiiHble HEONHOPOAHBIE ypaBHEeHUsA. OOmas cxema MeToja COOCTBEH-
HBIX (QYHKIIUM.

36. Cymnocth MeToa ¢pyHkiui ['puna.

37. Pemenue ypaBHeHUs KojeOaHUI OECKOHEYHOM CTPYHBI MeTojoM Jla-
namoepa.

38. 3amaua Jlupuxie 11 Kpyra.

39. B3amaua 00 oxXJIaXXA€HUN OECKOHEYHON TUIACTUHBI KOHEYHOW TOJIIIIUHEL.

40. Pemienue ypaBHeHHUs] CBOOOIHBIX KOJI€OaHUI 3aKPENIEHHOW CTPYHBI.

41. dyHKIMOHAIBHBIE TPOCcTpaHCTBA. [ToHsATHE PyHKIIMOHAIA. DKCTPEMYM.

42. Bapuauus @yHkiuonana. Heodxonumoe yclioBUE S3KCTpEMyMa.

43. YpaBHeHue Dunepa.

44. Meron Putna.

45. Merop ['anepkuna.

46. CylIHOCTh METOJIa KOHEYHBIX JIEMEHTOB.

7.2.6 MeToauka BbICTABJICHUS OLCHKH NPHU MPOBEJICHUH NPOMEKYTOYHOM
arrecranuu

Ha ocHoBaHuu BOMpOCOB sl MOATOTOBKHU K 3K3aMEHY (DOPMUPYIOTCSI OUIIETHI.
B kaxaoM OuseTe coaepkarcst Tpyu TEOPETUYECKUX BOIIPOCA U JIBE 3a7a4M U3 Pa3HBIX
pa3esioB IUCLUILIMHBIL.

DK3aMeH Il CTYJEHTOB IMPOBOJUTCS MO CMEIIAHHON CUCTEME (TTMCBbMEHHO-
ycTHO). CTyIeHT JOJDKEH JaTh MOJIHBINA MUCHhbMEHHBIM OTBET HA OWUJIET. 3aTeM Mpemno-
JaBaTesb OecelyeT co CTyAeHTOM. BO3MOXKHBI yTOUHSIOLINE BOIIPOCHI.



Kaxap1ii mpaBUIIBHBIN OTBET HA BOIIPOC B OMJIETE OIEHUBAETCs 3 OaiaMu, 3a-
Jada oIieHuBaeTcs B 5 0amioB. MakcumaibHOE KOJMYecTBO HabpaHHBIX O0amioB — 19.

Onenka «HeynoBneTBOpUTETHbHO» CTAaBUTCS B Clydae, €CJIM MpaBUIIbHBIE OT-
BETHI TOJIbKO Ha TEOPETUYECKUE BOIMPOCHI MU PEUICHBI TOJIBKO MPAKTUYECKUE 3a/1a-
4H, UM CTYACHT Habpaa MeHee 8 OaoB.

Onenka «YI0BIETBOPUTEIBHO» CTABUTCS B CIy4ae, €CIIM CTyAeHT Habpan 8 —
10 6aios.

Onenka «XopoIIo» CTaBUTCS B cliydae, €ClIM CTyIeHT HaOpan ot 11 o
16 Gamnnos.

Onenka «OTIUYHOY» CTaBUTCS B CIydae, €ClM cTyAeHT HaOpan 17 — 19 6amnos.

[Tpu momydeHun ONEHOK «OTIMYHO», «XOpOIIO» H «Y TOBJIECTBOPUTEIHHO
TpeOyemble B paboueil mporpamMme 3HaHHS, YMEHUS, BIAJCHHUS 1O COOTBETCTBYIO-
MM KOMIIETEHIMSM Ha IPOMEKYTOYHOM 3TAIe CUYUTAIOTCS JOCTUTHYTHIMH.

7.2.7 IlacniopT OLICHOYHBIX MATEPHAJIOB

Ne | Kontpomupyemsie pazaensl | Kox konTposupye-
n/m (TeMbl) TUCITUTLIMHBI Mo komrieTeHIuu | HanmeHoBaHUE OLIEGHOYHOTO CPECTBA
(usu ee yacTH)

1 | Beenenue B ¢pusuko- OIIK-1, OIIK-3 | Tecr, 3amura 1a00paTOpHBIX padoT,
MaTeMaTHIECKOE MOJICITUPO- TpeOoBaHUs K KypcoBoii paboTe, OT-
BaHME. 4€T, OMPOC.

2 | Duddepennmansanie u uate-| OIIK-1, OIIK-3 | Tect, 3amura J1abopaTOpHBIX padoT,
rpajbHbIE ONepaly MaTeMa- TpeOoBaHUs K KypcoBoii pabote, OT-
TUYECKOH (PHU3HKH. 4€T, onpoc.

3 | OcHOBHBIE PHU3UKO- OIIK-1, OIIK-3 | Tecr, 3amuTa 1200paTOPHBIX PadOT,
MaTeMaTH4eCKUe MOJIETH. TpeOoBaHuUs K KypcoBoii paboTe, OT-

4€T, ONpOC.

4 | [TocTaHoBKa KpaeBbIX 3a/1a4 OIIK-1, OIIK-3 | Tecr, 3ammra 1a00paTOpHBIX padoT,
MareMaTu4ecKou (PU3MKH. TpebOBaHMs K KypCOBOil paboTe, OT-

4y€T, OIpoc.

5 | Anamurrueckue metoasl pe- | OIIK-1, OIIK-3 | Tecr, 3amura J1abopaTOPHBIX padoT,
IIeHHsI KPaeBbIX 3a/1a4. TpeOoBaHUS K KypcoBoii pabote, OT-

4€T, ONpOC.

6 | [IpubnuxEHHBIE U YUCIICH- OIIK-1, OIIK-3 | Tecr, 3ammura 1a00paTOpHBIX padoT,
HbIE METO/IbI PEIICHUs Kpae- TpebOBaHMs K KypCOBOil paboTe, OT-
BBIX 3a/1a4. 4y€T, OIpoc.

7.3. Meroguueckue MaTepuaJibl, ONpedeJAIINe NMPOUeAyPbl OLEHUBA-
HHS 3HAHMH, YMEHHH, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH

TecTtupoBaHue OCYIIECTBIACTCS, JIMOO MPU MOMOIIYA KOMITBIOTEPHON CHCTEMBI
TECTUPOBAHUS, TUOO C UCIOIH30BAHUEM BBIJJAHHBIX TECT-3aJaHUN Ha OyMa)KHOM HO-
curene. Bpems tectupoBanus 30 MuH. 3aTeM OCYHIECTBIISIETCS MPOBEPKA TECTA IK3a-
MEHATOPOM U BBICTABJISIETCS OLIEHKA COTJIAaCHO METOJMKE BBICTABIICHUS OIEHKH MPHU
MPOBEJICHNUU MPOMEKYTOUHON aTTECTAIUH.

Pelienrie craHIapTHBIX 3a/lad OCYIIECTBISETCS, JTMOO MPU MOMOIIHU KOMITbIO-
TEPHON CUCTEMBI TECTUPOBaHUsA, JIMOO C MCIOJIB30BAaHWEM BBIJJAHHBIX 3a7a4 Ha Oy-



Ma)XKHOM HocuTene. Bpems peurenus 3anad 30 MuH. 3aTeM OCYIIECTBIISIETCS MPOBEP-
Ka pelIeHus 3a7a4 YK3aMEHATOPOM U BBICTABJISIETCS OLICHKA, COTJIAaCHO METOJUKE BbI-
CTaBJICHUSI OLICHKH MPU MPOBEICHUH MPOMEKYTOYHOM aTTECTallUH.

Pelienrie nmpukiaagHbIX 3ajlad OCYIIECTBISIETCS, JIMOO MPU MOMOIIY KOMIIbIO-
TEPHOU CUCTEMBI TECTUPOBAHMS, MO0 C MCIOJH30BAaHUEM BBIJAHHBIX 3a7a4 Ha Oy-
Ma)KHOM HocuTtene. Bpems pemrenus 3agad 30 MuH. 3aTeM OCYLIECTBIISIETCS POBEP-
Ka pelIeHus 3a7a4 IK3aMEHATOPOM U BBICTABJISIETCS OLICHKA, COTJIAaCHO METOJUKE BbI-
CTaBJICHUS OLICHKU MIPH MPOBEJACHUU IPOMEKYTOUYHOM aTTeCTAIUH.

3amura KypcoBoi paboThl OCYIIECTBIISIETCS COTJIACHO TPEOOBAHUSIM, TIPE]IbsIB-
JsieMbIM K paboTe, OMUCAaHHBIM B METOJMYECKUX Marepuainax. lIpumepHoe Bpems
3aIlMThI HA OJJHOTO CTYJI€HTa cocTaBisieT 20 MUH.

8 YYEBHO METOJANYECKOE U UTH®POPMAILIMOHHOE
OBECIIEYEHUE JNCIUIIJIMHBI

8.1 IlepeueHb yueOHOM JUTEPATYPbI, HEOOXOAUMOM 1JISI OCBOCHUS AUCIH-
TUTHHBI

1. Maptuncon JI.LK., Manos FO.H. luddepenuunansapie ypaBHEHUsT MaTeMa-
tudeckor pusuku: yueobuuk. M.: MI'TY um. H.D. baymana, 2006. — 368 c.

2. lllynun T'.E., Koctprokor C.A., IlemkoB B.B., Kynpsm A.A. Brenenue B
KOHEYHO-3JIEMEHTHBIM aHanu3: y4eb. mocobue. Boponex: BI'TY, 2017. — 204 c;
AJIEKTPOHHBIN pecypc kadenpst BMOMM.

3. Koctprokos C.A., Ilemkor B.B., [llynun I'.E., Hlyauna B.A. KommnbroTep-
HBIM MPaKTUKYM 10 METOJIaM BbIYHMCIIeHMI: yue0. mocobue. Boponex: BI'TY, 2018.
— 179 c.; anextponHsli pecypc kadenpst BMOMM.

4. KoctprokoB C.A., IlemikoB B.B., lllynun I'.E. OcHOBBI BapHallMOHHOTO HUC-
yucienus: yue0. mocodue. Boponex: BI'TY, 2011. — 165 c.; 25MeKTpOHHBIN pecypc
kagenpsr BMOMM.

5. Heuaer B.H., Illy6a A.B. Metoasl MaremaTudeckoi (pu3uKu: y4ed. moco-
oue. Y. 1. Boponex: BI'TY, 2009. — 110 c.; anekTpoHHBII pecypc Kadeapsl
BM®MM.

6. Heuaes B.H., llly6a A.B. MeToasl MmaTeMaTnyeckoi (pu3uku: yded. moco-
oue. U. 2. Boponex: BITY, 2009. — 177 c.; aneKTpoHHBIN pecypc Kadenps
BM®MM.

7. ITox o6mr. pen. A.B. Edumona, A.C. IlocienoBa. CO0pHUK 3a7a4 1O MaTe-
MaTuke Jis BTy30B. B 4 actax. Y. 3. 2002.

8. Eropos JI.JI. YpaBuenus maremarnueckoit pusuku: yued. mocodbue. Kazans:
KHUTY, 2021. — 112 c. — ISBN 978-5-7882-3055-9. — Pexum nocryma:
https://e.lanbook.com/book/330740.

9. Kupees 1.B., Knay6 JI.B., JleBuyk /JI.B., Hyxun f1.H. Ten3opuslii ananusz u
nuddepennnanbias reomerpust: yued. nmocodue. KpacHosipck : Cubupckuii dene-
panbHbId yHHBepcutet, 2017. — 102 c. — 978-5-7638-3622-6. — Pexxum pocrtyna:
http://www.iprbookshop.ru/84148.html.



https://e.lanbook.com/book/330740
http://www.iprbookshop.ru/84148.html

10. KoctprokoB C.A., Ilemkos B.B., llynun I'.E. Pemenue 3amau marematu-
4ecKOM (PM3UKH C TIOMOIIBI0 KOMIUIEKCa MPOrpaMM KOHEYHO-3JIEMEHTHOTO aHaJn3a
FEMPDESolver: meronuueckue ykazaHus sl JJaOOpaTOpHBIX paboT. Boponex:
BI'TY, 2007. — Ne 534. — 46 c.; anexTpoHHBIH pecypc kadeapsi BMOMM.

11. bataponoBa M.U., KoctprokoB C.A., Ilemkos B.B., lynun I'.E. Kowm-
IUIEKC MporpaMMm KoHeuyHo-3nemeHTtHoro ananuza FEMPDESolver: metoanueckue
yKa3aHus IS CaMOCTOSATENbHOU paboTel cTyaeHToB. Boponex: BI'TY, 2007. —
Ne 535. — 50 c.; anexkTpoHHBIH pecypc kapeapst BMOMM.

12. KoctprokoB C.A., Ilemkos B.B., llynun I'.E. Bexropublii ananu3 u sie-
MEHTBI TEOPHUH TOJISI: METOJUYECKUE YKa3aHUs JUIsl CaMOCTOSITEIbHOW pabOThl CTY-
nentoB. Boponex: BI'TY, 2008. — Ne 514. — 59 c.; anekTpoHHBIN pecypc Kadeapsl
BM®MM.

13. Kynpsimn C.A., Hlynun I'.E. MoaenupoBanue JWHAMHUKH IIECTUMEPHOTO
OCIIWJIISITOPa B CUCTEME KOMIBIOTEpHOU mMaTeMatuku Scilab: meTtoanueckue ykasa-
HUS K BBINOJIHEHUIO JabopaTopHbIX padoT. Boponex: BI'TY, 2016. DnekTpoHHBIM
pecypc.

14. Kynpssmu C.A., lllynun [I'.E. Bo3MOXHOCTH MYJIbTU(DUIUUECKUX CUCTEM
KOHEYHO-3JIEMEHTHOI'0 aHAJIM3a: METOAUYECKUE YKa3aHUs K CAMOCTOSITENIbHON pado-
Te cTyneHToB. Boponex: BI'TY, 2016. DnexktpoHHbIii pecypc.

8.2 Ilepeyenb MH(POPMAIMOHHBIX TEXHOJOTMi, MCMOJb3YeMbIX NPH OCY-
IIEeCTBJIEHNH 00Pa30BaTEJILHOIO MpoLecca no JUCHUUIIMHE (MOXYJII0), BKJIIOYAs
nepevyeHb JUIEH3HOHHOIO NMPOTPAaMMHOIO olecmeveHusi, pecypcoB uHdpopma-
HUOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH «HTEepHeT», COBpeMeHHBbIX npodeccu-
OHAJIbHBIX 023 TaHHBIX U HHPOPMAUOHHBIX CIIPABOYHBIX CHCTEM

OnepanmoHHBIE CUCTEMBI, CpeJCcTBa MpocMoTpa Web, MOUCKOBBIE CHCTEMBI,
CpelcTBa paboThI C TEKCTOBOM, rpaduueckoil 1 Buaeo nHpopmanuen

Jluyenszuonnwvrie: Windows XP u BbiIIie;

Csob00no pacnpocmpansiemwie. Internet Explorer 7 u Beire, Chrome, Google,
Yandex, Open Office, Acrobat Reader

CucTeMbl KOMITBIOTEPHON MAaTeMaTUKH

Jluyensuonnvie: Maple 14;

c60600n0  pacnpocmpansiemore. Wolfram Alpha, Wolfram Cloud, memon-
cTpanuroHHas Bepcus Maple 5.4, Maxima, Scilab, MathStudio

KoneuHo-351eMeHTHbIE KOMIUIEKCHI IPOrpaMm

Ce0000H0 pacnpocmpansiemvle: Fempdesolver, Femm, cryaenueckue Bepcuun
Flexpde, Elcut

O6pazoBatenbHbiid moptan BI'TY

https://old.education.cchgeu.ru

Hayunas 6ubnuorexa BI'TY

university/library

DneKTpOHHbIE OMOIMOTEKH, TPOPECCHOHATIbHBIE 0a3bl JAHHBIX U UH(OpMAIU-
OHHBIE CIIPABOYHBIE CUCTEMBI



http://www.elabory.ru
http://www.iprbookshop.ru
http://eqworld.ipmnet.ru
http://dic.academic.ru
http://m.mathnet.ru

9 MATEPUAJIBHO-TEXHUYECKAS BA3A, HEOBXOAUMAS J1JIAA
OCYHECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA

1. Cnenuanu3upoBaHHas Ay JUTOPHSI 711 IPOBEACHUS JIEKLIUN, 000py10BaHHAs
KOMIBIOTEPOM C BUACOMPOCKTOPOM.

2. Cnenmanu3upoBaHHasl JiabopaTopusi, 00OpyJOBaHHAs TNEPCOHATbHBIMU
KOMIIBIOTEpPaMH C BbIX0/I0M B IHTEepHET.

10 METOAUYECKHUE YKA3AHUA JJIS1 OBYYAIOIIUXCS
MO OCBOEHUIO JUCHUIIJIMHBI (MOAYJISA)

[To aucturuinae «MeToapl MaTeMaTHUYeCKOU (PU3UKIY YUTAIOTCS JICKIUH, TIPO-
BOJISITCS JTaOOpAaTOPHBIC 3aHATHUS, BBITIOIHSAETCA KypcoBasi paboTa.

OcCHOBOI U3yUYEHHUS JUCIUIUIMHBI SBIISIOTCS JIEKIIMH, Ha KOTOPBIX M3JIararoTcs
HauboJiee CyIIECTBEHHbIE U TPYAHbBIE BOIPOCHL, a TAK)KE BOIIPOCHI, HE HALIEAIIUE OT-
paxxeHusi B yueOHOM JIuTepaType.

JIabopaTopHble pabOThl BBINOJHAIOTCS Ha MEPCOHAIBHBIX KOMIIBIOTEPAX B CO-
OTBETCTBUHU C METOAMUYECKUMH YKA3aHUSAMHU K BBITIOJHEHUIO Pa0oT.

bonpiioe 3HaueHHE MO 3aKPEIUICHUIO U COBEPIICHCTBOBAHUIO 3HAHUN HMEET
caMocTosiTeNbHast paboTa cTyneHToB. MHpopmaiuio 000 Bcex BUAX CaMOCTOSTEb-
HOM pabOTHI CTYICHTHI IOTYUYaIOT Ha 3aHATHSIX.

Meroavka BBINOJHEHHS KypcOBOM  paOOThl  M3J0KE€HAa B  y4yeOHO-
METOJMYECKOM MOCOOMH. BBIMOMHATHCS 3Tarbl KypcoBOM pabOThI IOJKHBI CBOEBpE-
MEHHO U B YCTAHOBJICHHBIE CPOKH.

KonTponb ycBoeHUs MaTepuana TUCHUTUIMHBI MPOU3BOIUTCS YCTHBIM OIPO-
COM, TIPOBEPKOM OTYETOB, KypCOBOW PabOThI, 3aIIUTOMN J1TaOOPaTOPHBIX PabOT U Kyp-
coBoit paboThl. OCBOCHHE TUCITUILIMHBI OLICHUBACTCS Ha DK3aMEHE.

Bun yueOHbIX JlesTeNbHOCTh CTyIEeHTa
3aHATUM
Jlexims Hanucanne xoHCIEKTa JEKIMI: KPATKO, CXEMaTUYHO, MOCJIEI0BATEIbHO

(UKCUpOBaTh OCHOBHBIE MOJOKEHUS, BBIBOABI, (POPMYITHUPOBKH, 00001IIe-
HHS; TTIOMEYaTh BAXKHBIE MBICIH, BBIJEIATH KJIIOUEBBIE CIIOBA, TEPMUHBI.
[IpoBepka TEPMUHOB, MOHATUN C MOMOIIBIO SHIMKIIONEINUNA, CIOBapeEH,
CIIPAaBOYHHUKOB C BBITTMCHIBAHUEM TOJIKOBaHWU B TeTpanab. OO03HaueHUE
BOIIPOCOB, TEPMUHOB, MaTepUalia, KOTOPBIE BBI3BIBAIOT TPYAHOCTH, IIOUCK
OTBETOB B PEKOMEHIyeMO uTepaType. Ecinm camocTosITenbHO HEe yaaeT-
csl pa3o0parbcs B Marepualie, Heo0XOAUMO C(HOPMYIHPOBATh BOMPOC U
3a7aTh MPENOJIABATENI0 HA JEKIIMU WM HA PAKTUYECKOM 3aHSITUH.
JlaboparopHas pa- | JlabopaTopHbie pabOTHI MO3BOJSIOT HAYYUTHCS MPUMEHATH TEOpPETHYE-
0oTta CKHME 3HAHUS, MTOJYyYECHHbIE Ha JICKIMH MPHU PEIICHUH KOHKPETHBIX 3aad.
Uto0bl HauboJee palMoOHALHO M TIOJTHO MCIIOJIb30BaTh BCE BO3MOXKHOCTHU



http://www.elabory.ru/
http://www.iprbookshop.ru/
http://eqworld.ipmnet.ru/
http://dic.academic.ru/
http://m.mathnet.ru/

1a00paTOpHBIX paboOT UIsi