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1. Ilean ocBOEHHUSI TUCHUILIUHBI



K 0CHOBHBIM meJsiM OCBOCHHS JUCHUIUIMHBI «YpPAaBHEHHS] MaTeMaTUYECKON (pu3u-
KW CIETYET OTHECTH:

- BOCIIUTAHKE Y CTYJIEHTOB 00IIIell MaTEMaTUYECKON KyJIbTYPHI;

- IpUOOpETEHNE CTYICHTAMH ITUPOKOro Kpyra MaTeMaTHYeCKUX 3HaAHUH, yme-
HUM U HaBBIKOB;

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K MHAYKTUBHOMY U JITyKTUBHOMY MBbIIII-
JICHUIO HapsAy C Pa3BUTHEM MAaTEMaTUYECKON UHTYULINH;

- YMEHHE CTY/JCHTaMHU Pa3BUBATh HABBIKM CAMOCTOATEIHHOTO M3YUYECHHS y4eO-
HOM M HAy4HOW JINTEPATYpPHI, COAEPKAIIEH MATEMATHUYECKUE CBEICHUS U PE3yJbTa-
THI;

- - (hopmupoBaHHEe y CTyneHTa TpeOyeMoro Habopa KOMIIETCHIIHM, COOTBET-
CTBYIOIIMX €r0 HAMPABJICHUIO TIOJITOTOBKUA M 0OECIIEUNBAIOIINX €r0 KOHKYPEHTOCIIO-
COOHOCTh Ha PBIHKE TPY/Ia.

K 0CHOBHBIM 3aga4aM OCBOCHMS JUCLMUIUIMHBI «YPAaBHEHUS MaTeMaTH4e-
CKOH U3UKN» ClIeyeT OTHECTH:

- OCBOGHHUE CTYyJICHTAaMU OCHOBHBIX MOHSATUH, METOJIOB, (HOPMUPYIOIIUX 00-
IIYI0 MaTeMaTUYECKYI0 MOATOTOBKY, HEOOXOIUMYIO JJIsl YCHEIIHOTO PELIEHUs Bax-
HBIX JUISl IPAKTUYECKUX NPUIIOKEHUN 3a1a4 ONTUMHU3ALINH;

- NIOATOTOBKY CTYAEHTOB K JESATEIIbHOCTH B COOTBETCTBUHU C KBATH(PUKAMOH-
HOI XapaKTEepHCTHKOW OakajaBpa MO HANpPABJICHHIO, B TOM uucie (HOPMUPOBAHHE
YMEHUI HMCIOJIb30BaTh OCBOEHHBIE MATEMATHYECKHME METOJbl B NMPO(ecCHOHATBbHON
NEeSATENBHOCTH.

2. Mecto nucuuiuinabl B ctpykrype OOII cnenuaantera

JucuummHa «YpaBHEHHS MaTeMaTHYeCKOW (DU3UKH» OTHOCHTCS K JUCIIH-
mimHaM 1o Beibopy Onoka b1. Ee uzyuenue Gazupyercs Ha quctuiuinHe «Boiciias
MareMatukay. Jluciuruinia odecneynBaeT N3y4eHHe TUCIUTLITNH:

B 6azo601i vacmu:

- MaTeMaTHKa,;
- pusuka;
- TeOpeTHYECKasi MEXaHHUKa.
B oucyunnunax cneyuanuzayuu:
- COMPOTHUBJICHUE MAaTEPHAJIOB;
- IPUKJIaJIHAsl TEOpUs KOJIeOaHUM;
- TMHAMHKa MaIllvH,
- BBIYUCJIMTEIIbHASI MCXaHHKa,;
- PUKJIATHBIC METOBI PACUCTOB HA IMTPOYHOCTH;
- OCHOBBI (PU3UKH MPOYHOCTH U MEXAHUKA Pa3pyIICHNUS;
- CTPOUTEINIbHASI MEXaHUKa MAIIIHH.
B eapuamuenou vacmu:
- OCHOBBI BapHAIIMOHHOTO UCYHUCIICHHUS,;
- TEOpHS YIIPYTOCTH;



- TCOpHA MIIACTUYHOCTH,
- TCOpHUA IMOJIBYUCCTH.

B oucyunnunax no evibopy cmyoenma:

- YCTOMYUBOCTD J(HOPMHUPYEMBIX CUCTEM;

- MaTeMaTHYeCKOE MOJICIUPOBAHNE TPAHCTIOPTHO — TEXHOJIOTUYECKHUX
CPEIICTB;

- 3JIEMEHThI MATEMATHYE€CKOTO MOJICTUPOBAHUS (PU3UUECKUX MTPOLIECCOB.

3. Hepeqeﬂb IVIAHUPYEMBIX PE3YJNbTAaTOB oﬁyqunﬂ o IMCIOMIIJIMHE,
COOTHECCHHBIC C IUVIAHUPYEMBLIMHU peE3yjabTaTaMU O0CBOCHUA OﬁpaSOBaTeﬂbHOﬁ

NPOrpamMMmblI

B pesynbpTare ocBOeHUS MTUCHUILUIMHBI y 00ydaromuxcs GOpMUPYIOTCS CIEIYIOIINe
KOMITETEHIIUU U JOJIKHBI ObITh JTOCTUTHYTHI CJIEIYIOUIUE PE3yJIbTaThl OOyUYEeHUS Kak
sTan GOpMHUPOBAHUS COOTBETCTBYIOIINX KOMITETCHIIHIA:

Kon B pesyabrare ocBoeHus | IlepeyeHb miiaHupyeMbIxX pe3yJibTa-
KOMIleTeHIIUM | 00pa30BaTeJbHOI NMpo- TOB
rpaMMbl 00y4aromuics 00y4eHHs 10 TUCHHUILTHHE
HOJIZKeH 00,1a/1aTh
OK-1 CIIOCOOHOCTBIO K a0- 3HATH:
CTPaKTHOMY MBIIIICHUIO, | ® aKTyaJbHBIC TIPOOIEMBI COBPEMEHHO-
aHaJIKU3y, CUHTE3Y r0 Hay9HOTO W TEXHUYECKOTO pa3BH-
Tus, Gunocodckre mpodIeMbl camo-
Pa3BUTHS W CaMOpEaM3alliy Yeso-
Beka B 00JIaCTH MaTEMaTUKH M TeX-
HUYECKUX HAyK
yMeTh:
® a0CTPAaKTHO MBICIIUTh, 0000IIATH,
CHUCTEMATU3UPOBATh W aHAIU3HUPO-
BaTh MOJIYUYEHHYIO UH(OPMAIUIO
BJIQ/IETh:
®Ha OCHOBE OCBOCHHS OCHOBHBIX TIO-
JIO’KEHUI, 3aKOHOB U METOJIOB Mate-
MaTUKH  BJIAJIETh CIOCOOHOCTHIO K
a0CTpaKTHOMY MBIIICHHUIO, aHAJIN3Y,
CUHTE3y HHGOpMAITIH
OIIK-5 CIIOCOOHOCTHIO Ha HAYYHOH | 3HATh:
OCHOBE OPraHM30BaTh CBOM | e KaK  pAIMOHAJILHO  HCIIOJIB30BATh

TPy, CAMOCTOSITETIEHO
OIICHUBATh PE3YJIbTAThI
CBOEH JIeSITeILHOCTU

HaKOTUICHHBbIC 3HaHUS s dPdek-
TUBHOM HAyYHOW OPTraHU3alMHU CBOE-
ro Tpyaa

yMeTh:

®HAa HAY4YHOM OCHOBE OpraHU30BaTh
CBOHM TpyJ, YMETh BbIOMpaTh 3 dek-
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TUBHBIC CIOCOOBI PENICHUS TIPH-
KJIQJHBIX 3aj]1a4, BO3ZHUKAIOIIUX B XO-
e npodeCCHOHAIBHOM JCATEIBHO-
CTH, KPUTHYECKH OIICHUBAS PE3YJb-
TaThl CBOCH JICATCILHOCTH

BJIQ/I€Th:

® CTIOCOOHOCThIO Ha HAyYHOW OCHOBE
OpraHU30BaTh CBOM TPy, CaAMOCTOSI-
TEJHLHO OIICHWBAs PE3YyJIbTaThl CBOECH
paboThHI

[1K-2

CTIOCOOHOCTBIO TIPOBOJIHTH
TEOPETUYECKHEe U DKCIIe-
pUMEHTAIIbHBIC  HAay4YHBIC
UCCIICJIOBAHMS TI0 TOWCKY
U TPOBEPKE HOBBIX HCH
COBEPIIICHCTBOBAHHUS
HA3eMHBIX  TPaHCIOPTHO-
TEXHOJIOTHYECKUX CPE/CTB,
ux TEXHOJIOTUYECKOTO
o0Opy/I0BaHUSI U CO3aHUs
KOMILIEKCOB Ha UX 0aze

3HATh:

® MaTEMaTUYECKHE METOJbl, MaTeMa-
TUYECKHUE M KOMIBIOTEpHbIE MOJIEIH,
OpUMEHSEMbIE  JIIsT  aJIeKBaTHOTO
OTHCaHUsl PeaTbHBIX MPOIECCOB, OT-
paxammux  padoTy  Ha3eMHbBIX
TPAHCTIOPTHO-TEXHOJIOTUIECKUX
CPEICTB, MX TEXHOJOTHYECKOro 000-
pyJIOBaHUS

yMeThb:

® IPUMEHSATh Klaccuyeckue (U3NKO —
MEXaHUYECKUE U MaTeMaTU4YeCcKue
METOJbl W MOJENM Uil pPEIeHUs
MPUKJIATHBIX 3a7a4, BOSHUKAIOUINX B
XxoJle Tpo(decCHOHATBHON JIedTelNb-
HOCTHU

BJIA/I€Th:

® CIIOCOOHOCTBIO MPOBOAUTH TEOPETH-
YEeCKHE U IKCIEPUMEHTAIbHbIC Hay4-
HbI€ HCCIIEJIOBAaHMUSI MO TOMCKY U
IPOBEPKE HOBBIX HJEH COBEpIICH-
CTBOBAaHMSI Ha3€MHBIX TPAHCHOPTHO-
TEXHOJOTMUECKUX CPEICTB, MX TeX-
HOJIOTUYECKOT0 000PYIOBaHMSI

4. CTpyKTYypAa U cCoAepKaHUue TUCHMUILINMHBI

OO6miast TpyJI0EMKOCTh JTUCIUIUIMHBI COCTaBJISIET 3 3a4€THBIC €IUHMIIBI, T.C.

108 akapemuueckux yacoB (M3 HUX 54 yaca — caMoCTosATeNbHAs padoTa CTYIEHTOB).

JucrunnHa «YpaBHEHUS MaTeMaTUYeCKOW (PU3MKM» M3ydaeTcs Ha BTOPOM

Kypce B TpeTheM cemectpe. [Ipu aTom Ha nekiuu Beiaensercs 1 dac B Hepeno (18
94acoB), Ha TIPAKTUYECKUE 3aHATHS — 2 yaca B Heaelnto (36 yacoB), popMa KOHTPOJIS -

OK3aMCH.




CTpyKkTypa U coaep>KaHUE IUCHUIUIUHBI «YpaBHEHHUs] MaTeMaTHYeCKon (hu3u-
KIW» TI0 CPOKaM U BHUJIaM paboThl oTpakeHsl B [Ipuinoxkenun 1.

Conep:xanue pa3iesioB QM CIUILIHHBI
BBenenue
IIpenmer, 3a1aun U coJiep>KaHUE TUCHUILIUHBI. OCHOBHBIC 3TAllbl PA3BUTHS AUCIIH-
bl CTpPyKTypa Kypca, €ro MECTO W pOJib B MOJTOTOBKE CIEIUMANIMCTA, CBA3b C
OPYTUMU JTACHUTUIAHAMHA.

Pasznea 1. 'apmoHnyecknii aHaus.

Tema 1. Llenp nsyuyenus pasaena — NOAroTOBKa MaTEMAaTHYECKOTO anmapara s
pEIIEeHUs] ypaBHEHUN MaTeMaTUYECKON PU3UKHU.

[locTaHOBKa OCHOBHOHM 3a/Jadyd TapMOHHYECKOro aHanu3a. OpTOroHaJIbHOCTH
TpUrOHOMEeTpHuecKux (QyHkIui. Pasnoxenue B psin @ypre QyHKIHUI ¢ MEpHOIOM
T =2x. ®opmynsl ko3pdurnuentoB Oypre. Ycnosus Jupuxie. Teopema o pasino-
KUMOCTH nepuoandeckux GyHkuuil B psg @ypwe. Psang Oypbe Ui YETHBIX U HEYET-
HbIX (QyHKUMH. Pasnoxenue B psang dypre (PyHKIMI ¢ NPOU3BOIBHBIM MEPUOIOM.
Oco0eHHOCTH Pa3I0oKEeHHsI HEIEPUOIUYECKUX (PYHKUNMN, TOHATHUE UX NTEPUOAUYECKO-
ro nponookenus. [lpumenenne psanos Oypee U1 pelIeHUA KpaeBbIX 3a4a4.

Tema 2. O600mennbit psag Oypbe. OpTOHOPMUPOBAHHBIE CHUCTEMBI (DYHKIIHIA.
[lomyyeHnue cucTeMbl OPTOrOHANBHBIX OA3MCHBIX (PYHKUIMH C MOMOIIBIO 33Ja4yd Ha
COOCTBEHHbBIE 3HAYEHUS J1JIs1 OOBIKHOBEHHBIX JU((EepeHIINATBHBIX YPaBHEHUH.

Paznen 2. lu¢depenunanbHbie ypAaBHEHUSI MATeMaTHYEeCKOH GU3NKH

Tema 1. OcHOBHbBIE IOHATHUS U onpeneneHus. Knaccudukanus TuHEHHBIX TUd-
(epeHMaNbHbIX YPaBHEHUIN C YACTHBIMU MPOU3BOAHBIMU 2-TO mopsiaka. OCHOBHBIE
ypaBHEHUs1 MareMartndeckoil ¢u3uku. IlocraHOoBKa KpaeBbIX M HaYalbHO-KPAEBBIX
3aja4 JUIsl HUX, UX (PU3NYECKUN CMBICI.

Tema 2. BriBog BOJTHOBOro ypaBHEHUs. PemieHue oJHOpOAHOrO runepOoianye-
CKOI'0 YpaBHEHHUS C OJHOPOJAHBIMU I'DAHUYHBIMHU YCIOBHUSIMU METOJIOM pPa3[eeHUs
NEPEMEHHBIX. 3a7aul O MaJIbIX CBOOOJHBIX KOJIEOAHUSX CTPYHBI, O MPOJOJIbHBIX KO-
NeO0aHUSIX CTEPHKHS.

Tema 3. PemieHue HEOAHOPOJIHOTO THUIEPOOIMUYECKOTO YPaBHEHUS C OAHOPOJI-
HBIMU TPAHUYHBIMU YCIIOBUSIMU METOJIOM PA3JIOKEHUS 10 COOCTBEHHBIM (PYHKIMSIM
OJTHOPOJIHOM 3a/1auu. 3ajja4a O BbIHYKJICHHBIX KOJIEOAHUSIX CTPYHBI P OTCYTCTBUU
Ha4yaJbHBIX BO3MYLIEHUN W NPHU HEOJHOPOJHBIX HAYAIBHBIX YCIOBHSX. Pemykius
oO11ell HayaabHO-KpAaeBOM 3aauyMl JUisl HEOJHOPOJHOTO TUNepO0IMYecKOro ypaBHe-
HUs K 33/1a4€ ¢ OJHOPOJHBIMU IPAHUYHBIMU YCIIOBUSMU.

Tema 4. Pemenne oJIHOPOJHOTO BOJHOBOTO ypaBHEHHUsSI B KPYroBOil 00JjacTu.
VYpaBuenue u pynkiuu beccens. OcecuMMmeTpuyHble KoJieOaHUsI KPYyroBoil MemOpa-
HBI.

Tema 5. Penienunst HayanbHO-KpPAEeBbIX 3a7a4 JJI1 OJHOPOAHOTO U HEOJIHOPOIHO-
ro napadoJMYecKoro ypaBHEHHUS! C OJTHOPOJHBIMU U HEOJHOPOJAHBIMUA TPAHUYHBIMU
YCIOBUSIMH.

Tema 6. [TocTanoBka kpaeBbIX 3a1a4 aisi ypaBHeHus Jlamnaca. @yHIaMeHTalb-
Hble pemieHus ypaBHeHus Jlamaca. Pemenuwe 3amaum Jlupuxne s ypaBHEHUS
Jlarmaca B MpsAMOYTOJIbHOM oOJsiacTu. PelieHre HEOAHOPOIHOTO SITUNTUYECKOTO
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YPaBHEHMUS C OJHOPOJHBIMM I'DAHWYHBIMHM yCnoBuAMH. Pemenue 3amaum lupuxie
g ypaBHeHus IlyaccoHa B mpsiMOyroipbHOW 00JacTy B ABOMHBIX TPUTOHOMETpUYE-
cKHX psanax Oypsbe.

Tema 7. YpaBuenue ['ensmronbia. Pemenue B kpyrosoit oomnactu. Pemenue Ha-
Bb€ HEOJHOPOIHOTO OMTapMOHUYECKOTO ypaBHEHHS — 3a7ada 00 M3rube MmapHUPHO
ONEPTOM TTACTUHBI.

5. Oﬁpa3OBaTeJIbele TEXHOJIOTHH, IPUMCHACMbBIC ITPU OCBOCHHH TUCHHUIIIIUHBI

MeTonuka npenojiaBaHusl TUCHUIUIMHBI « Y paBHEHHUS] MaTeMaTU4ecKon (Pu3u-
KW» U peain3alnsi KOMIETEHTHOCTHOTO MOAX0/1a B U3JIOKEHUH U BOCIIPUSATHH MaTe-
puana npeaycMaTpuBarOT UCIOJb30BAHUE CIEAYIOMINX aKTUBHBIX U MHTEPAKTUBHBIX
dbopM mpoBeAeHUS TPYMIOBBIX, UHAUBUIYaTbHBIX, ayIUTOPHBIX 3aHATUN B coueTa-
HUU C BHEAYIUTOPHOW paboTOi C 1menbio (GpopMupoBaHUS M pa3BUTUA Tpodeccro-
HAJIbHBIX HABBIKOB O0YYaAIOITUXCS

— 3alllUTa U WHIUBUJYAIbHOE OOCYXKIEHUE BBINOJHAEMBIX 3TANOB PacyETHO-
rpaduueckux pador;

- IMPUBJICYECHUE JIyUIIUX CTYJEHTOB K KOHCYJIbTUPOBAHUIO OTCTAOIIHNX.

— OpraHu3alys U MPOBEJECHUE TEKYIIET0 KOHTPOJIS 3HaHUN CTYJEHTOB B (popme
0JIaHKOBOTO TECTUPOBAHUS;

— IIPOBEJICHUE MHTEPAKTUBHBIX 3aHATHM IO MPOLEAYpPE MOATOTOBKUA K MHTEP-
HET-TECTUPOBAHMUIO Ha caiiTax: i-exam.ru, fepo.ru;

— UCMOJIb30BaHUE MHTEPAKTUBHBIX (DOPM TEKYLIETo KOHTPOJIA B opMe ayau-
TOPHOT'O U BHEAYJUTOPHOTO MUHTEPHET-TECTUPOBAHUS;

WUTOTOBBIM KOHTPOJIb COCTOUT B YCTHOM 3K3aMEHE IO MAaTEMATHUKE C YUYETOM PE3YIlb-
TaTOB BBINIOJIHEHUS CAMOCTOSITEIbHBIX pa0OT.

VY enbHbIA BEC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (POpMax, OMpEescH
[JIAaBHOM 11€JIbI0 00pa30oBaTeIbHON MPOTpaMMbl, OCOOEHHOCTbIO KOHTHHITEHTa 00Y-
YaOUUXCS U COJEPKAHUEM TUCHUIUIMHBI «YpaBHEHUSI MaTeMaTU4YECKON (PU3UKI» U
B IIEJIOM TI0 AMCUUIUIHNHE cocTaBisieT 50% aynuTOpHBIX 3aHATHNA.  3aHATHS  JIEK-
IMOHHOTO TUMa cocTaBistoT 33 % OT oObeMa ayIUTOPHBIX 3aHATHIA.

6. OueHouHble CpeACTBA AJISl TEKYLIEr0 KOHTPOJISI yCIIeBAeMOCTH, IIPOMEKYTOY-
HOHM aTTeCTAMM MO MTOraM OCBOCHHUSl JUCHMILUIMHBI U y4eOHO-METOAMYeCKOoe
o0ecrnevyeHne caMOCTOATEILHON PadoThI CTY/ICHTOB

B npouecce 00yueHHst UCTIONB3YIOTCS CIEAYIOIINE OLEHOYHbIE (POPMBI CaMo-
CTOSITEJIBHOW pabOoThl CTYJEHTOB, OIIEHOUHBIE CPEACTBA TEKYIET0 KOHTPOJIS yCIieBa-
€MOCTH Y MTPOMEKYTOUHBIX aTTECTAIIUN:

- 0JIHA pacyeTHO-Tpaduyeckas: padora.

PacueTrHo-rpadguyeckas padora Ne 1. Yacrts 1. Paasl @ypbe [Ipumenenne
psiaoB Pypbe K MHTEITPUPOBAHUIO 00BIKHOBEHHBIX I ¢epeHnaJIbHbIX YpaB-
HEHUH.

E€ kparkoe conepxanue:
pasnoxenue B psag @ypbe Henepuoanueckoi GyHKIU Ha otpeske [—l, 1]; mpu-
MeHeHue psnoB Dypbe s pelieHus: KpaeBbIX 3ajad; pas3siokeHne B 000O0IIEHHBIHN



psan @ypee ¢yaknum Ha otpeske [, |]; Haxoxnenue codbcTBeHHBIX (DYHKIHIA Tapa-
00JMYECKOT0, TUIEPOOTUYECKOTO WK SJUTMIITHYECKOTO YPaBHEHUS,

PacuernHo-rpadpuyeckas padora Ne 1. Hactp 2. Pemmenue ypaBHeHMid MaTe-
MaTH4YeCKON (PU3UKHU.

E€ kparkoe coaepxanue:

[TocTpoenue peuieHuii B Buje 00001IeHHOTO psajia Pypbe 0JTHOPOTHOTO U HEOJ-
HOPOJHOT'O YpaBHEHUH MapabOINYeCKOro rurnepooIuYecKoro 1 AJUTUIITUYECKOTO TH-
OB C Pa3JIMYHBIMU BapUAHTAMU KPAEBbIX YCIOBHIA.

O1leHOYHBbIE CPENCTBA TEKYILETO KOHTPOJS YCIEBAEMOCTH BKIIOYAIOT KOH-
TPOJIbHBIE BOMPOCHI W 3ajaHus B (opMe OJaHKOBOTO TECTUPOBAHMS IJIT KOHTPOJISI
OCBOEHHS 00yYarOIMMHUCS pa3/eI0B JUCHUIUIUHGI, TpueM PT'P.

OO6pa3ubl TeCTOBBIX 3ajaHuid, 3ajannii PI'P, KOHTpOJbHBIX BOMPOCOB U 3aja-
HUUW TSI IPOBEICHUS TEKYIIETr0 KOHTPOJIS, 9K3aMEHAIIMOHHBIX OUJIETOB IPUBEACHBI B
[Tpunoxenuu 2.

6.1. ®oHa OLEHOYHBIX CPEICTB IJIs NPOBeJAeHUsI MPOMEKYTOUHOIM aTTe-
cTaluHU
00y4alOIMXCS MO0 JTUCHHUILIMHE «YPABHEHUS MaTeMATH4eCKOH (PU3UKI)

6.1.1. IlepedyeHb KOMIETEHIINI C YKa3aHUEM ATANOB UX (POPMUPOBAHUS B IIPOIIECCE
OCBOCHHS 00pa30BaTEIHLHOM MPOTPAMMBI.

B PE3YIbTATC OCBOCHUA NUCHUIIJINHBI (1)0pMI/Ipy}OTC5I CIICAYIOINEC KOMIICTCHIINH

Kon B pesyabTare ocBOeHUs 00pa3oBaTeJIbHONM IPOrpaMMbl 00y-
Kommnerenuuu YAKUMIACH J0JI2KeH 00J1a1aTh
OK-1 CnocoOHOCTHIO K a0CTPAKTHOMY MBIIUJIEHUIO, AaHAIN3Y, CHHTE3Y
OIIK-5 CIIOCOOHOCTBIO Ha HAYYHOW OCHOBE OpraHU30BaTh CBOM Tpyj, ca-
MOCTOSITEJILHO OIIEHUBATh PE3YJIbTaThl CBOEH JAEATEIbHOCTH
[1K-2 CrocoOHOCTHIO TPOBOJIUTH TEOPETUUECKUE U IKCIIEPUMEHTAIbHBIC

Hay4YHbIC HCCIICIOBAHMS IO MOMCKY M MPOBEPKE HOBBIX HJEH CO-
BEPIICHCTBOBAHUS  HA3€MHBIX  TPAHCHOPTHO-TEXHOJIOTHYECKHUX
CPEICTB, UX TEXHOJOTHYECKOTO OOOPYJAOBAHHS M CO3JAHHSI KOM-
IUICKCOB Ha uX 0ase

B mporiecce ocBoeHmst 00pa3oBaTeNbHOM MPOTpaMMbl TaHHBIE KOMITETEHITUH, B
TOM YHCJI€ MX OT/EIbHBIE KOMIOHEHTHI, (DOPMHUPYIOTCS TIOITATHO B XOJI€ OCBOCHUS
00y4aroIMMUCS TUCHUIIIMHBI B COOTBETCTBUU C YU€OHBIM IJIAHOM W KaJIeHAapHBIM
rpagukomM yuyeOHOro npouecca.

6.1.2. Onucanue noxka3saresieil 1 KpUTepHeB OLIEHUBAHUS KOMIIETEHIMIA,
(opmMupyeMbIX 10 UTOraM OCBOCHUS JUCUMILIMHBI, ONMMCAHUE IIKAJ OLlEHUBA-
HUS

[Toka3arenem OIleHMBAHWS KOMIIETSHIIMI Ha Pa3IMYHBIX dTamax ux (GopMupo-
BaHMsI SIBIIACTCS JOCTHIKEHNE 00yUYaIOMUMHUCS TIIAHUPYEMBIX PE3yJIbTaTOB O0yUCHUS
MO IUCLUIIIMHE.



OK-1 Cnoco0HOCTh K a0CTPAKTHOMY MBILJICHUIO, AHAJU3Y, CHHTE3Y

Kpurepun oueHuBaHusi

IToka3arenn

2 3 4 5
3HATh: OO0yuaromuiicst neMoH- | O0yJarommiics je- OO6yuaromuiicst 1eMoH- | O0yuaromunics
aKTyaJIbHBIC CTpPUPYET TIOJHOE OTCYT- | MOHCTPHUPYET HEMOJ- | CTPUPYET JOCTATOYHO | IEMOHCTPHUPY-
POOIIeMBI CTBHE WJIM HENOCTATOYHOE | HOE COOTBETCTBHE riIyooKue 3HAHUS | €T [TOJHOE CO-
COBPEMEHHO- | COOTBETCTBHE 3HAHWH | 3HAHWI [TPOrpaMMe: KOHTPOJIHPYEMBIX OTBETCTBHUE
ro HAy4yHOrO | KOHTPOJIMPYEMBIX pasjie- | JOMYCKAITCS OIMO- | pa3/ieoB JUCIUILUIMHBI, | 3HAHHH IPO-
U TEXHHU4Ye- | JOB MATEMATHKH: KH, TIPOSIBIISICTCS HE- OTBEUaeT Ha BCE BO- | TpaMME JTUC-
CKOTO Ppa3BH- | HE CHOCOOCH apryMeHTH- | JOCTATOYHOE, I10- IPOChI, B TOM YHCIIC | [IMILIAHBI,
TUs,  (UIO- | POBAaHHO H IIOCJICIOBA- | BEpXHOCTHOE 3HAHHWE | JIOMOJHUTENbHBIC. B TO | TOTM4HO U ap-
cockue mpo- | TEILHO H3JIaraTh MaTEPH- | TCOPUH, CYTH METO- KE BpeMsl IIPH OTBETE | TYMEHTHPO-

OJIEMBI CaMmo-
pa3BUTUS U

aJI, HCIIPAaBUJIIbHO OTBCYACT
Ha JOIIOJHHUTCIIBHBIC BO-

noB. [l mosmydeHus
IPaBUIBHOIO OTBETA

JOIyCKaeT
CTBCHHBIC

HeCyIIIe-
MIOTPEIIHO-

BaHHO OTBCYa-
€T Ha BCC BO-

caMmopeanu3a- | MPOChl WM 3aTPyIHSETCS | TPeOYyIOTCS YTOUHSIO- | CTH WM JIAeT HEJOCTa- | MPOCHI, B TOM
IIMM YEeJIOBEKa | C OTBETOM IIME BOIPOCHIL. TOYHO ITOJIHBIE OTBETHI | YHUCIIE OO~
B o0ractu HUTEIIbHBIE,
MaTEeMaTUKH U IIOKa3bIBAET
TEXHUYECKHUX BBICOKHUH ypo-
HayK BCHb TCOPETH-
YECKOM IOATro-
TOBKH
yMeThb: OO6yuarouuiics nokassiBa- | OOyuaromuiics ae- OOyuarouuiica gemMon- | OOyuaromuiics
abCTpaKkTHO €T HEZJOCTATOYHOE YMEHUE | MOHCTPUPYET HEMOJ- | CTPUPYET YaCTHYHOE JIeMOHCTPHPY-
MBICITUTD, INPUMEHSTH TEOPHIO K pe- | HOE COOTBETCTBUE COOTBETCTBUE CIIE/Y- eT yMeHHe
0000m1aTs, HICHUIO TpeaJIaraeMbIX CIICAYIOIINX YMEHHNA: | IOIIUX YMEHH: MIpH- IPUMEHSTh
cUCTeMaTH3M- | 3aj]lad, JIOMYCKaeT rpyOble | pelieHue 3aj1ad, yMe- | MEHATh TEOPETUYECKUE | TEOpPHIO K pe-
pOBaTh U aHa- | ONIMOKY IPU PEIICHUH 3a- | HHE MOJIB30BATHCSA ME- | METOMBI K PEIICHUIO IICHUIO TIpe/I-
JIU3UPOBATH Jla4d WM BOOOIIe pellieHHsl | TOJaMHU MaTeMaTude- | 3a7ad. YMEHHs OCBOE- | JlaraeMbIX 3a-
MOJYYCHHYIO | 3a]1a4 OTCYTCTBYIOT, HE- ckoif pusuku. B pe- HBI, HO JIOITYCKAIOTCS J1ad, PaBHIIb-
UH(POPMALIMIO | IPABUIIBLHO OTBEYAET HA IIEHUH 3a/1a4 MOTYT HEe3HauUTeIbHbIE HO U TOJIHO
JIOTIOJTHUTEIIFHBIE BONIPO- | COZEPKAThCs TpyOble | OIMIMOKH, HETOYHOCTH, | CTPOMTH pelle-
CBl, CBSI3aHHBIE C U3y4yaB- | OIIMOKH, IPOSBIISETCS | 3aTPYyAHEHUS IpU pe- HUS MaTeMa-

HIMMHCS B Kypce MaTreMa-
TUYECKUMHU METOJIaMH U
MOJEIISIMU  MJIH 3aTpyA-
HSIETCS] C OTBETOM

HEI0CTaTOYHOE yMe-
HUE TNPUMEHSATH TEO-
PHIO K PEIIECHUIO
Ipe/laraeMbIx 3a/1ad.

IIEHWH 3a71a4, HE BIIU-
SIOIIME Ha OOIINI X0/
perieHus

THYECKHUX 3a-
nay. CBobomHO
OTIepupyeT
npuoOpeTeH-
HBIMHA YMGHI/I-
SIMH, TIPUMEHSI-
€T UX B CI/ITya-
[HAX ITOBBI-
IIEHHOM CIIOXK-
HOCTH.




BJIAJETh:

Ha OCHOBE
OCBOCHHS OC-
HOBHBIX  IIO-
JIO)KCHUM, 3a-
KOHOB H Me-
TOJOB Mare-
MAaTHKH BJIa-
JIETh CIIOCO0-
HOCTBIO K a0-
CTPaKTHOMY
MBIIIIEHHUIO,
aHaJINM3y, CUH-
Tesy HHGOP-
MaIuu

OOyyaromumiicst He Biaje-
€T UM B COBEPILIECHHO He-
JOCTaTOUYHOM CTEIICHH
BIaJICET

HaBBbIKAMH IPUMEHECHUS

OO0yyaromumiics Bna-
JIeeT MaTEMaTHYECKH-
MH METOJaMH B He-
IOJIHOM 00BEME, JI0-
MyCKAIOTCS 3HAYH-

TEOPCTUUCCKOI'O aIlrapara
U pa3JIMYHbIX MaTCMaTU-
YECKHUX METOAOB K pCUIC-

HUIO 3a1a4

TeJbHBIE OLINOKH,
MIPOSIBIISICTCS HEMIO-
CTaTOYHOCTH BIIaJie-
HHUS MaTeMaTHYCCKOM
TEXHHKOM, UCITHITHIBA-
€T 3HAYUTEIIbHEIC 3a-
TPYIHEHHUSI TIPH TIPH-
MEHEHUHU HaBLIKOB B
HOBBIX CUTYAaIlUsX.

OO6yuaromuiics 4ya-
CTUYHO BIIaJICET METO-
JTaMH MaTeMaTHYECKOU
(bU3UKH, HABBIKK OCBO-
€HbI, HO JIOIYCKaIOTCs
HE3HAYUTEIIbHBIC
OIIMOKH, HETOYHOCTH,
3aTpyJAHCHUS TP aHA-
JUTUYECKUX OTepalln-
SIX, IEPEHOCE YMEHU I
Ha HOBBIC, HECTAH-
JTApTHBIC CUTYAIIHH.

OO0yyarommiics
B IIOJTHOM 00b-
€M¢ BIIaJICCT
METOJdAaMH Ma-
TEMaTHUECKOHN
bu3KKH, CBO-
001HO TIprIMeE-
HSET MOTyYCH-
HBIE HABBIKH B
CUTYAIHAX T0-
BBIIIICHHOM
CJIOKHOCTH.

OIIK-5 cnoco0HOCTH HA HAYYHO! OCHOBE OPraHM30BaTh CBOM TPY/A, CAMOCTOSITEIbHO OLIECHUBATH Pe3yJib-
TaThl CBOEii 1eATeJbHOCTH

3HATh:

Kak  parmo-
HaJIbHO  WC-
M0JIb30BaTh
HAKOIUICHHBIE
3HaHUS  JUIS
s exTUBHOM
Hay4YHOH Op-
TaHU3auu
CBOETO TpyJa

OOyyaromumiics  Je-
MOHCTPHUPYET IOJHOE
OTCYTCTBUEC WM HE-
JIOCTaTOYHOE  COOT-
BETCTBHE 3HAHUH
KOHTPOJIHPYEMBIX
pa3jelioB MaTeMaTH-
KH:

HE CITIOCOOCH apry-
MEHTHUPOBAHHO U TI0-
CIEeI0BaTEIbLHO H3J1a-
raTh MaTepuall, He-
MPaBUIILHO OTBEYAET
HA JTOMOJIHUTEIbHEIE
BONPOCHI WJIH 3aTPy.I-
HSIETCSI C OTBETOM

OO0yyaromuiics 1eMOH-
CTPHUPYET HETOTHOE COOT-
BETCTBUE 3HAHUH MPO-
rpamme,

JIOITYCKAKTCS OIITHOKH,
MIPOSIBIISICTCST HEIOCTATOY-
HOE, TIOBEPXHOCTHOE 3Ha-
HUE TCOPHH, CYyTH METO-
noB. JIs mosryueHus mnpa-
BWJILHOTO OTBETa TpeOy-
IOTCSl YTOYHSIFOIIIUE BOIPO-
CHI.

OOyyaromuiicss JAeMOH-

CTPUpPYET  JOCTATOYHO
riryookue 3HAHUS
KOHTPOJIMPYEMBIX

pa3/iesioB NUCIUILIMHBI,
OTBEYAET Ha BCE BOIIPO-
CBl, B TOM YHCJIE JO-
MOJHUTENbHBIE. B TO
)K€ BpeMsi INpU OTBETE
JIOITYCKAET HECyIle-
CTBEHHBIE  MOTPEIIHO-
CTH WJIM JaeT HeJocTa-
TOYHO ITOJIHBIE OTBETHI

OO6yyaromuiics
JIEMOHCTPHUPY-
€T IIOJIHOE CO-
OTBETCTBUE
3HAHUU MPO-
rpamMme JIuc-
LHILIAHBI,
JIOTUYHO U ap-
TYMEHTHPO-
BaHHO OTBCYa-
€T Ha BCE BO-
MPOCHI, B TOM
YHCIIe JOIO0M-
HHUTCIbHEIE,
ITOKa3bIBaCT
BBICOKHH ypO-
BEHb TEOPETH-
YeCKOH IMoATo-
TOBKH

yMeThb:
Ha  Hay4HOH
OCHOBE oOpra-
HHU30BaTh

CBOM  TpYLA,
yMETb BBIOU-
patb 3ddek-
THBHBIC CIIO-
coObl  pere-
HUSI npu-
KJIaaHBIX 3a-
Ja4,  BO3HH-

OOyyaromuiics Mmoka-
3bIBa€T HEIOCTATOY-
HOE yMEHHE IpHMe-
HSTh M3BECTHBIE B
y4eOHOW IuTeparype
METOJIbI K PEIICHHIO
npejaIaraeMbIX 3aaad,
JOIyCKaeT  rpyoble
OIMOKM TpH perie-
HUM 33724 WIA BO-
o011e perieHus 3aaa4y
OTCYTCTBYIOT, HeIpa-

OO0yyaromumiicss 1eMOH-
CTPHUPYET HETOTHOE COOT-
BETCTBHUE CIEAYIONINX
YMEHUN: pEIIeHHE 3a/a4,
YMEHHE MOJIb30BAThCS Me-
TOJIaMH MaTeMaTHYECKOMI
¢usuku. B pemenun 3anaq
MOTYT COJIEPKAThCS TPY-
Oble OIMOKH, IPOSIBIISIETCS
HEJ0CTAaTOYHOE YMCHHE
MPUMEHSTH TEOPHIO K pe-
IICHHIO TpeIaracMbIX 3a-

OOyyarommuiics J1eMOH-
CTPHUPYET YaCTUUHOE
COOTBETCTBUE CIIEIYIO-
IMUX YMEHUN: TpUME-
HATb TEOPETUUECKUE
METO/IbI K PEIICHHUIO 3a-
Jad. YMEHHS OCBOCHHI,
HO JIOITYCKarOTCs He-
3HAYUTEIbHbBIC OIIUOKH,
HETOYHOCTH, 3aTPyAHE-
HUS TIPU PEIICHUH 3a-
Jlad, He BIUSIONINE Ha

OO0yuaromumiics
JICMOHCTPHPY-
€T YMEHHUE
IMPUMCHATH
TEOPHIO K pe-
HIEHUIO TIPe/I-
JlaraeMbIX 3a-
Jay, IMmpaBUuJIb-
HO U TIOJIHO
CTPOUTH pelire-
HUS MaTeMa-
THYECKUX 3a-
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Karommx B | BWJIBHO OTBEYaeT Ha | Jgad. 00IIHil X0/ pemeHus naq. CBoOOIHO
xoze mpodec- | TOMOJHUTETBHBIE BO- MPUMEHSET
CHOHAJILHOM IPOCHl WM 3aTpya- npuoOpeTeH-
JeTeJIbHO- HSIETCS C OTBETOM HbIC YMCHHUS B
CTH, KpUTHYE- CUTYaIUSX 10~
CKHU OlLlEHHBAas BBILLIEHHOM
PE3YIIbTATHI CII0KHOCTH
cBOEH nes-

TEJILHOCTH

BJIA/IETh: OOyuarommiicss ~ He | OOydJarommiics BIajeer OO0yyvarormmiicst OO6yuaromuiicst
CII0OCOOHO- BlIaZeeT WJIH B CO- | MATEMATHYECKUMH METO- | YACTHYHO BJIaZ€eT | B OJHOM O0b-
CTBIO Ha | BEpPIICHHO HEIOCTa- | JaMH B HETIOJIHOM 00bheMe, | MAaTeMAaTHYECKUMU eMe BJIaJIeeT
HAy4YHOH OC- | TOYHOW CTENEHH BJla- | JOMYCKAIOTCSA 3HAYUTENb- | METOJaMHU, HaBBIKH | METOAMU

HOBE OpraHu-
30BaTh CBOM
TPy, CaMo-
CTOSITEILHO
OIICHUBas pe-
3yJIbTAThI
cBOEH paboThI

JCCT

HaBbIKaMU IIPUMCHC-
HUA TCOPECTUUCCKOI'O
arapara W pasjinyd-
HBIX MaTEMAaTHYCCKHUX
MCTOJ0OB K PCHICHHUIO

3aaa4d

HBIC OIIUOKH, TIPOSBIISETCS
HEJOCTAaTOYHOCTH BIIajc-
HUS MaTeMaTHYeCKOM TeX-
HHUKOM, UCITBITHIBACT 3HA-
YUTEIbHbBIC 3aTPYIHECHUS
NPy MPUMEHEHUU HAaBBIKOB
B HOBBIX CUTYalIHsX.

OCBOCHBI, HO JOMYyCKa-
IOTCSI HE3HAYUTEIIbHBIC
OomuOKH, HETOYHOCTH,
3aTpyAHECHUS npu
AHAITUTHYIECKUX
omnepanusx, MepeHoce
YMEHUH Ha  HOBBHIE,
HECTaHJapTHbIE CUTYa-
1007078

rapMOHHUYE-
CKOI'0 aHajau3a
U MaTeMaTuye-
CKOM (hu3uKH,
cBOOOHO
MPUMEHSIET
MOJTyYeHHBIC
HaBBIKU B CH-
TyaIrusx mo-
BBILLICHHOM
CII0’KHOCTH.

IIK-2 cmoco0HOCTH NMPOBOAUTDL TEOPETUIECCKUE U IKCIICPUMEHTAJIbHBIC HAYYHBIC HCCJICI0BAHUA 110 MMOUC-
KY 1 MIPOBE€PKE HOBBIX HI[Eﬁ COBCPIHICHCTBOBAHUSA HA3CMHBLIX TPAHCHIOPTHO-TEXHOJIOI'HY€C€CKUX CPEACTB, UX
TEXHOJOIrn4€¢CKOoro OﬁopyJIOBaHI/Iﬂ H CO3JaHHUA KOMILJICKCOB HA UX 0aze

3HATh:
MaTeMaTuye-
CKHE METO]IbI,
MaTemMaTuye-
CKHE U KOM-
NBIOTEPHBIC
MO/IEIH,
pUMEeHsIe-
MBbIE st
aJIeKBaTHOTO
OIMCAHUS pe-
ANbHBIX TIPO-
IIECCOB,  OT-
pakaroIux
pabory
HA3eMHBIX
TPaHCIIOPTHO-
TEXHOJIOTHYe-
CKUX CPEICTB,
UX TEXHOJO-
TUYECKOTO

OO0yuaromuiicst

He-

MOHCTPHUPYET IOJHOE
OTCYTCTBHE WJIM He-

JOCTAaTOYHOC
BETCTBUC

COOT-

3HAHUH

KOHTPOJIMPYEMBIX
pa3fenoB MaTeMaTH-

KH:

HE Croco0eH apry-
MEHTHUPOBAHHO U TO-
CJIeZIOBATENILHO M3JIa-
raTh MaTtepual, He-
MMpaBUJIBHO OTBEYACT
Ha JIONOJTHUTENbHBIC
BOTIPOCHI WJTH 3aTPYy/I-
HSIETCS C OTBETOM

OO0yuaromuiicst 1eMOH-
CTPUPYET HEMOJIHOE COOT-
BETCTBHUE 3HAHHUU MPO-
rpaMmme,

JIOTTYCKAIOTCSI OITUOKH,
MPOSIBIISIETCS] HEAOCTATOU-
HOE, ITOBEPXHOCTHOE 3Ha-
HUE TEOPUH, CYTH METO-
IoB. [{ns monmydenus mpa-
BUJILHOTO OTBETa Tpedy-
IOTCSI YTOUHSIFOIITE BOTIPO-
CHI.

OO6yuaromuiicsi J1eMOH-

CTpUpYeT JOCTATOYHO
IyOOKHue 3HAHUS
KOHTPOJHPYEMBIX

pa3ienoB AMCIUIUIMHBL,
OTBEYAeT Ha BCE BOIPO-
Cbl, B TOM 4YHCIE [I0-
NOJIHUTENBHBIE. B TO
K€ BpeMs IIpU OTBETE
JOITyCKaeT Hecyle-
CTBEHHBIE  IIOIPEIIHO-
CTU WM JAeT HENOCTa-
TOYHO ITOJIHBIE OTBETHI

OO6yuaromuiicst
JEMOHCTPUPY-
€T IOJIHOE CO-
OTBETCTBUE
3HaHUH PO-
rpamMme JIuc-
[UTITUHBI,
JIOTUYHO H ap-
TYMEHTHPO-
BAaHHO OTBEYa-
€T Ha BCE BO-
MPOCHI, B TOM
YHUCIIE T0NOJI-
HUTEJBHBIE,
MOKa3bIBACT
BBICOKMH ypO-
BEHb TEOPETH-
YECKOM IMOAr0-
TOBKH
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obopyoBa-
HUSI

yMeThb:
MPUMCHSITh
KJIACCUYECKHE
¢u3uKo — me-
XaHUYECKHE |
MaTeMaTHue-
CKHE METOJIbI
U MOJAETH IS
peleHHs
IPUKIIATHBIX
3aj7a4, BO3HU-
KaIOLINX B
xoze mpodec-

OOyuaromumiics moka-
3BIBAaET HEJOCTATOYU-
HOE YMEHHE ITpUMe-
HSTh TEOPHIO K pe-
HICHUIO TIpeiarae-
MBIX 3a]1a4, JOIMyCKa-
eT TpyObIe OIHUOKHU
[IPH PEIICHUU 33729
WJIM BOOOIIIE petre-
HUS 33719 OTCYT-
CTBYIOT, HETIPABUJIb-
HO OTBEYAEeT Ha JI0-
TIOJTHUTEJIBHBIEC BO-

OO0yuaromuiics: 1eMOH-
CTPUPYET HEMOIHOE COOT-
BETCTBHE CJICAYIOIINX
YMEHUU: DPEIICHHE 3aa4,
yYMEHHE TI0JIb30BaThCs
pa3nuYHBIME MeTogamMu. B
pELIeHUH 337]a4 MOTYT CO-
JepKaTbes TpyobIe Ommo-
KU, TIPOSIBIISIETCS HEJIOCTa-
TOYHOE yMEHHUE MpHUMe-
HSTH TEOPUIO K PEIICHUIO
Ipe/UlaraeMbIX 3a/1a4.

OO0yuaromuiicst 1eMOH-
CTpUPYET YaCTUYHOE
COOTBETCTBHE CIICIIYIO-
LMX YMEHUI: TPUME-
HSATh TEOPETHUCCKHUE
METO/IbI K PEIICHHIO 3a-
JIad. YMEHUS OCBOEHHI,
HO JIOMYCKAaIOTCS He-
3HAYMTEIbHBIE OILIMOKH,
HETOYHOCTH, 3aTPyIHE-
HUS TIPU PEIICHUH 3a-
a4, He BIUIIONINE Ha
00N X0/ peIICHHS

OO0yuarommiics
JEMOHCTPHPY-
eT YMEHHUE
MPUMCHSITh
TEOPHIO K pe-
HICHUIO Tpe/-
JaraeMbIX 3a-
Jad, IPaBUIIb-
HO U ITOJTHO
CTPOUTH perie-
HHSI MaTEMa-
THYECKHUX 3a-
nay. CBOOOIHO

CHOHAILHOU MIPOCHI, CBSI3AHHBIE C OTepupyeT
NESTENIbHOCTH | M3y4aBIIUMUCS B npuoOpeTeH-
Kypce MaTeMaTHh4e- HBIMH YMCHH-
CKHMH METOIAMH U SIMH, TIPUMCHSI-
MOJIEIISIMHA WIIH 3a- €T UX B CUTYya-
TPYIHSETCS C OTBE- LHUSX ITOBBI-
TOM IICHHOM CJIOXK-
HOCTH
BJIaJ1eTh: OO6yuvaromuiics He OOyyaromuiics Bnageer OO6yuaromuiics 4ya- OO6yyaromuiics
CIIOCOOHO- BJIaJI€ET WJIX B CO- MaTeMaTUYECKUMH METO- CTUYHO BIIaJIEET METO- | B IIOJIHOM O0b-
CTBIO TIPOBO- | BEpPIICHHO HEJIOCTA- IaMH B HEMOJIHOM 00beMe, | JaMH MaTeEMAaTHYECKOH | eMe BiIaJaeeT
JTUTh  TEOpe- | TOYHOW CTEIICHH BJIa- | JIOMYCKAIOTCS 3HAYUTENb- | (PU3HUKH, HABBIKA OCBO- | METOJaMHU
THYECKHE | | €T HBIE OIIUOKU, IPOSBISETCS | €HbI, HO JOIIYCKAIOTCS rapMOHHYE-
JKCIIEPUMEH- | HaBBIKAMHU HEIOCTATOYHOCTH BIIaie- HE3HAYUTEIILHBIE CKOT'0 aHajau3a
TaJIbHBIE MPUMEHEHUS HHSI MAaTEMATUYECKOM T€X- | OIIMOKH, HETOYHOCTH, 1 MaTeMaTHye-
Hay4YHBIC UC- | TEOPETHUECKOTO HUKOM, UCIIBITEIBAET 3HA- 3aTpyaHEHUS TIPU aHa- | CKOUM (PU3UKH,
clIeI0BaHUs amnmapara u YUTENbHBIC 3aTPYTHEHUS JUTHYECKUX OTepaly- CcBOOOIHO
M0 TOWCKY H | Pa3IMIHBIX IIPY MPUMEHEHUH HABBIKOB | 5IX, IEPEHOCE YMEHUH PUMCHSICT
MPOBEPKE HO- | MAaTEMAaTUYECKUX B HOBBIX CUTYaI[UsX. Ha HOBBIE, HECTAaHAAPT- | MOJTYYCHHbBIE
BBIX HJCH CO- | METOJOB K PEIICHUIO HBIC CUTYAaIlHH. HaBLIKH B CH-
BEPILIEHCTBO- | 3a7a4 Tyalusix mo-
BaHUS Ha3eM- BBITIIEHHOM
HBIX  TpaHC- CIIOKHOCTH.
MOPTHO-
TEXHOJIOTHYE-

CKHUX CPEHCTB,
UX TEXHOJIO-
THYECKOTO
obopymoBa-
HUA

IlIxana orieHMBaHUA PE3yIbTATOB IPOMEKYTOUYHOU ATTECTALMU U €€ OIIMCAHUE!

dopMa NPOMEKYTOUYHOM aTTECTALMM: IK3AMEH
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[TpomexyTouHas aTTecTanus OOy4aromUXCs B (opMe 3K3aMeHa MPOBOAUTCS
0 pe3yibTaTaM BBIMOJHEHUS BCEX BHUJAOB y4eOHOH paboOThl, MPETyCMOTPEHHBIX
y4eOHBIM IUJIAHOM T10 TAHHOW JMCLMIUIMHE, TPU 3TOM YUUTHIBAIOTCS PE3yIbTaThl Te-
KYIIEro KOHTPOJISl yCIIEBAEMOCTH B TeUeHHe cemecTpa. OlleHKa CTENEHU JOCTUKEHUS
O0Oy4aroNIMMUCS TUIAHUPYEMBIX Pe3yJIbTaTOB 00Y4YEeHUS MO AUCIUIUIMHE MTPOBOIUTCS
npenojaBareseM, BeAYIIUM 3aHATHS 110 AUCIUILUIMHE METOJIOM IKCIEPTHOMN OLIEHKH.
[To uToram nMpomMeXKyTOYHON aTTECTALMU 10 JUCIUIUIMHE BBICTABIISIETCS OIIEHKA «OT-
JUYHO», «XOPOILIO», «yIOBIETBOPUTEIBHO» WU «HEYJOBIETBOPUTEIBHOY.

I[IIkaja oueHUBaHUSA

Onucanue

OTJIU4HO

BelnmosiHeHBI Bce 00si3aTe/IbHbIE YCJIOBHS NMOAT0OTOB-
KM CTYAEHTa K IIPOMEKYTOYHON AaTTecTaluH,
IIPELYCMOTPEHHBIE ITpOrpaMMoi aucuMIuinHebel. Cry-
JEHT JEMOHCTPUPYET COOTBETCTBUE 3HAHUMU, YMEHUHU,
HAaBBIKOB [I0KAa3aTessiM, NPUBEICHHBIM B TaOIMIAX,
ONEPUPYET NPUOOPETECHHBIMU 3HAHUSIMH, YMEHUSIMU,
HAaBBIKAMH, MPUMEHSAET UX B CUTYalUSAX IOBBIIIEHHON
CI0XHOCTH. [Ipu 3TOM MOTryT OBITH JOMYIIEHBI HE3HA-
YUTEJbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IpHU
IIEPEHOCE 3HAHWW W YMEHHMM Ha HOBBIE, HECTAHIAPT-
HBIE 3a/1a4YH.

Xoporo

BrinonHeHs! Bce 00s13aTe/IbHbIE YCJIOBUS MOATOTOB-
KM CTYAEGHTAa K I[POMEKYTOYHON aTTecTaluM,
IIPEAYCMOTPEHHBIE TPOTrpaMMON JTUCHMUIUIMHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHU,
HABBIKOB IMOKAa3aTelisiM, NPHUBEACHHBIM B TaOJIMIIAX,
ONepUpyeT MNPUOOPETCHHBIMU 3HAHUAMH, YMEHUSIMH,
HaBbIKaMHU. B TO e BpeMs Npu OTBETE JOIYCKAET He-
CYILLIECTBEHHbIE ITOIPEIIHOCTH, 3a1a4l PEIIAECT C HEO-
YyeTaMH, He BIMSAIOIMMU Ha OOIIKN X0/ pelIeHuUs.

Y 10BIETBOPUTEIBHO

BrInosHeHs! Bce 00s13aTe/IbHbIE YCJIOBHS MOATOTOB-
KM CTYAEGHTAa K MPOMEKYTOYHON aTTecTaluH,
MIPEAYCMOTPEHHBIE TPOTrpaMMON JTUCHUIUIMHBL. CTy-
JICHT JIEMOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUU,
HABBIKOB I[IOKAa3aTessiM, NPUBEICHHBIM B TaOJHIAX,
OTEepUpPYET MPUOOPETCHHBIMU 3HAHHUSIMH, YMEHUSIMH,
HaBbikaMu. Ho moka3piBaeT HeriyOOKue 3HaHUs, MpU
OTBETE HE JOIMYCKAeT TPyOBIX OMMOOK WU TPOTHUBO-
peunii, oAHAKO B (HOPMYIMPOBAHUM OTBETA OTCYT-
CTBYET NIOJDKHAs CBS3b MEXIY aHAIM30M, apryMeHTa-
IME€W W BBIBOJAMH, B PEIICHUM 3a4a4 MOTYT COJEp-
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XKaThCsl TpyOble OmMOKHU. J[1s momy4yeHus: mpaBUIbHO-
r'o OTBeTa TpeOYyIOTCs YTOUHSIOLINE BOIPOCHI.

He BbInonHEHBI 00513aTe/IbHBIE YCJIOBHUSI MOATOTOB-
KM CTYAE€HTAa K TMPOMEKYTOYHON aTTecTaluu,
MPEAYCMOTPEHHBIE MporpamMmMon aucuuiuinasl, WMIJIN
CTYZIEHT JEMOHCTPUPYET HEMOJIHOE COOTBETCTBHUE 3HA-
HUM, YMEHUN, HABBIKOB MTPUBECHHBIM B TAOJIUIIAX T10-
Ka3aTeysiM, JOMYCKAIOTCS 3HAYUTEIIBHBIE OIINOKH,
MPOSIBJISICTCSI OTCYTCTBUE 3HAHUM, YMEHUW, HABBIKOB
M0 pAAy MOKA3aTelIe, CTYACHT MCIBITHIBAET 3HAYHU-
TEJIbHBIE 3aTPYJAHEHHUS MPU ONEPUPOBAHUU 3HAHUSIMHU
Y YMECHUSMU.

HeynosnerBoputenbHO

@oHABI OLEHOYHBIX CPEICTB NMPeACTABIEHbI B NMPUJIOKEHHN 2 K padoueid
nmporpamMme.

7. YueOHO-MeTOANYeCKOe U HHPOPMAITMOHHOE oOecrieueHre JUCHUIINHbI
a) OCHOBHAs JIMTepaTypa:

1. Jlecun BB YpaBnenus matemarnyeckoi ¢puzuku Yueonuk M.: Uzn-so « UIHOPA-
M» 2017.
2. bepxoB H.A., Munocues B.b., [Iymkaps E.A. Kypc marematuku ans TexHude-

CKHMX BBICIIMX Y4YeOHBIX 3aBeleHui: YueOHoe mocodbue. Yacte 3. M.: MI'NY,
2011. 505 c. 400 »k3. (https://e.lanbook.com/.

0) 10MOJIHUTEILHAS JIUTEepaTypa:

1. Apamanosuu IN.T"., Jleun B.W. YpaBuenust marematuueckoil puzuku M.: Hayka,
2-e m3a. 1969, 288 c.

2. Koran E.A., Jlonmanunbia E.A. Psaast @ypre u nuddepennmanbubie ypaBHEHUS
MaTteMaTH4deckor (u3uku. YueOHoe mocoOue Mo AUCIUILINHE «MaTeMaThkay JJis
CTYJICHTOB BCEX CMEIHAIBHOCTEN U HAMPABICHUNA MOJATOTOBKH JUTLIIOMAPOBAHHBIX
CreSIUauCTOB U OakamaBpoB ouHOTO otneneHus. M.,2012. 400 sk3.

3. Unbun A.M. YpaBHeHus marematuueckoil pusuku: yaeOHoe mocooue. duszmar-
aut, 2009.  http://www.knigafund.ru/books/207365.

4. Tuxono A.H., Camapckuii A.A. VYpaBHeHuss maremaTudeckoil ¢uzuku. M.:
Hayka, 2007.

B) IPOrpaMMHOe o0ecnevYeHrne 1 MHTEPHET-PeCypChl:

[IporpammHoe obecriedeHre He NpeyCMOTPEHO.
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HNuTepHeT-pecypchl BKIIOYAIOT YY€OHO-METOAMYECKHE MaTepPHabl B DJIEK-
TPOHHOM BHj€, IpeacTaBicHHbBIe Ha caiite mospolytech.ru B pasaene: «llentp ma-
TemaTHueckoro oopasosanus» (http://mospolytech.ru/index.php?id=4486);

BapuaHTbhl KOHTPOJBHBIX 3aJaHUN MO JAUCUMIUIMHE MPEACTABICHBI HA CalTax:
http://i-exam.ru, http:// fepo.ru.

[Tonesnple yueOHO-METOAMYECKHE U MH(POPMAIMOHHBIE MaTepHajbl MPEICTaB-
JICHBI Ha calTax:

http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[lepeuenbp pecypcoB HH(DOPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON ceTh «H-
TEPHET» JUIsl OCBOEHUS TUCIUILINHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNHuTepHeT-pecypchl BKIIIOYAIOT YU4EOHO-METOANYECKUE MaTepUaibl, MpeICcTaB-
JIEHHbIE Ha cailTe 3JIEKTPOHHO-OMOIMoTeyHol cuctemsl W3gartenbcrBa JlaHb
(https://e.lanbook.com/).
http://function-x.ru/tests _higher math.html TecTs! 110 BBICIIEN MaTeMaTHKE.

8. MarepuajbHO-TEXHHUYECKOE O0ecIeYeHne U CIUTITHHbI

MatepuanbHO — TeXHHUYECKas 0a3a YHHBEpPCUTETa OOECIIEUMBAET MPOBEIECHUE BCEX
BUJIOB 3aHATUMN, NMPEAYCMOTPEHHBIX yUYE€OHBIM IUIAHOM U COOTBETCTBYET AECHCTBYIO-
IIMM CaHUTApHBIM U IIPOTUBOIIOKAPHBIM IIPABUJIAM M HOpMaM.

JUist mpoBeieHUsl y4eOHBIX 3aHATHI UCIOJIb3YIOTCS

- JIEKIIMOHHBIE ayJJUTOPUU U ayJIUTOPHUH JJIsl IPOBENCHUS MPAKTHUECKUX 3aHATUH, B
TOM YUCJI€, OCHAILEHHbIE MYJIbTUMEIUIUHBIM 000PYIOBAHUEM AJI POBEJICHUS Ay~
TOPHBIX 3aHATUN (IPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);

- U1 paboThI CO CIEUHUATTM3UPOBAHHBIM MTPOTPAMMHBIM 00€CIIEYEHUEM BO BPEMS HH-
TEPAKTUBHBIX MPAKTHUECKUX 3aHATHI MMEIOTCS KOMIBIOTEPHBIE KJIACChI YHUBEPCH-
TeTa.

9. MeToanuyeckue peKOMEHAAIMH AJI CAMOCTOATEIbHOI Pa0doThl CTYACHTOB

[TpyuMeHeHre KIacCHYecKOro MeTo/la pelIeHMs JUHEHHbIX AudQepeHunaib-
HBIX YPAaBHEHMI B YACTHBIX ITPOU3BOAHBIX (M3yUEHUE TAKUX YPABHEHUI BTOPOTO IO-
psKa U COCTaBIISIET MPEAMET MaTeMaTUyecKoil (M3MKH) — MEeToJa pa3zieiieHus Ie-
PEMEHHBIX MPEANoJaraeT UCroib30BaHUE TPUTOHOMETPUUYECKUX psiioB Dypbe (01u-
HapHBIX U JIBOMHBIX). DTOT pa3lie] HE M3Jarajics CTyJIeHTaM Ha NEPBOM Kypce IpH
M3y4YEeHHH IucHMIUIMHBI «Martemarnka». [loaToMy m3ydeHne kypca ypaBHEHUWA Ma-
TeMaTU4eCKON (PM3UKM HAYMHAETCS C OCHOB FApMOHUYECKOTO aHaIN3a — TEOPHUH Psi-
noB Dypee.

B sTom paznene kypca ciaeayeT oOpaTUTh BHUMAHUE Ha 3aMEYaTeIbHYI0 OCO-
OCHHOCTh TPUTOHOMETPUUYECKUX CHHYCOB U KOCUHYCOB — UX OPTOTOHAJIbHOCTb, 3HATD
YCIIOBUS Pa3iokKuMocTu (pyHKUIUU B pan Pypbe, HETKO pazauyaTh pa3jHyHbIe CITy-
Yau pasioKUMOCTH PYHKIMH B psit Pypbe B 3aBUCUMOCTH OT BuAa QYHKIMH, OT UH-
TepBaJIa, HA KOTOPOM OHa ompexeseHa. 11osesHo npu 3ToM HaUMHATE C NMOCTPOCHUS
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rpaduka GyHKIHH — TOTJA Cpa3y OyAeT SCHO, SIBISETCS U OHA YETHOM WJIM HEYET-
HOW WJIM TPOU3BOJIBHOTO BHJIA.

Paznen maTreMaTuku, MOCBSILIEHHBIM ypaBHEHUSM MaTeMaTU4YeCKOW (U3HKH,
ABJISIETCS] YPE3BbIUAHO BAXKHBIM JUIsI IPUIIOKEHUM, Tak Kak OOJBIIMHCTBO (pu3HUye-
CKHUX MPOIECCOB PA3IUYHON MPUPOIbI MOJAETUPYETCS UMEHHO JMHEHHbIMU nudde-
pEHIMATBHBIMU YPaBHEHUSMH B YaCTHBIX MPOU3BOIHBIX.

[Ipu u3yyeHuu ypaBHEHUN MaTeMaTHUeCKOW (U3UKHU CIEIYET, MPEkKIE BCETOo
o0paTUTh BHUMaHUE Ha KJIacCU(PUKaLNIO ypaBHEHUI. Bc€ MHOrooOpasue ypaBHEHHI
MaTeMaTHUeCKON (PU3MKU MOKET OBITh pa3fesieHO Ha TPHU Kjacca. YpaBHEHHS Kax-
J0T0 Kjacca 007a/1at0T OOUTMMHI CBOMCTBAMU pEeHICHUN. B KakIoM M3 3THX KJIaccoB
€CTh IpOCTeiilliee ypaBHEHUE, HAa3bIBaeMOe KaHOHuYeckum. IIpuHaIe:;KHOCTD ypaB-
HEHUS K TOMY WJIH HHOMY KJIacCy ONpPEEIsIeTCs] COOTHOIIEHUEM MEXAY KOdPPHIu-
€HTaMU TIPH CTAPIITNX MTPOU3BOIHBIX.

Oco00oe BHUMaHHE HAI0 O0PATHUTHh HA NMOCTAHOBKHM HAYaJIbHO-KPAaeBbIX
3a/1a4 VISl yPABHEHUH runepoo1u4ecKoro, napadoau4eckoro TUIOB U KPaeBbIX
3a7a4 VI ypaBHEHU I 3JUTUNITHYECKOT 0 THIIA.

JIrob6oe nuddepeHImaibHOe ypaBHEHUE MaTeMaTUYECKON (U3UKU UMeeT Oec-
YUCJIEHHOE MHOKECTBO pellieHui. Ijig mosydyeHus: eIMHCTBEHHOrO PEelIeHUsl HeoO-
XOJIMMO 3a/IaHK€ JOTOJTHUTEIBHBIX YCIOBHM, KOTOPHIE MO3BOJISIOT OJJHO3HAYHO OIH-
caTh KOHKPETHBIN ¢u3ndeckuit mporecc. KoauyecTBo M BUJ 3TUX YCIOBUM 3aBUCST
OT XapakTepa | MopsIKa MPOU3BOIHBIX, BXOIAIIUX B ypaBHEHHUE, OT POpMBI 00TaCTH,
B KOTOPOH HIIETCS PEIlICHNE ypaBHEHUs, OT XapaKTepa B3auMOJCHCTBHUS paccMaTpu-
BaeMOT0 Tena (WM mpoliecca B BBIJICJICHHOM TeJIe) C OKpYy»Karoliei cpeaoit. B obiiem
cllydae TOTIOJHUTEIBHBIMUA YCIOBUSMH MOTYT OBITh HAYAIbHble U ePaAHUUHble VCIo-
8UsL.

HauanpHble yCIIOBHSI OMMCHIBAIOT COCTOSTHUE OOBEKTa B HAYAIBHBIH MOMEHT
BpeMeHU. {151 ypaBHEHUS THUIEPOOIMYECKOro THMA CTaBATCS JIBa HAYAJIBHBIX YCIIO-
BUS COOTBETCTBEHHO BTOPOMY MOPSAKY NPOM3BOJHOM MO BpPEMEHH, BXOJSIIEH B
ypaBHeHHe. OHM XapaKTepU3yIOT BETUYMHBI OTKJIOHEHUM U CKOPOCTEH TOUYEeK 00BbEK-
Ta (CTpyHBI, CTEPXHS U Jp.) B HAYAJIbHBI MOMEHT BpeMeHu. J1jis ypaBHEHUs mapa-
00JIMUYECKOro TUIa CTABUTCSA OJJHO HauaJIbHOE YCJIOBUE, YTO COOTBETCTBYET MIEPBOMY
MOPSIIKY TTPOU3BOAHON O BpeMeHHU (eciii uckoMas (yHKIHS B ypaBHEHUH TEILIO-
npoBogHOCTH U(X,) — TemmepaTypa B HMPOHM3BOJLHOM CEUYCHHUH CTEPXKHS B JIFO0OI
MOMEHT BpeMeHH 1, To Haua bHBIM yCIOBHEM 3a4a€TCs paclpeesieHne TeMIepaTyphl
10 JUTMHE CTEPIKHS B HAYaJIbHBIA MOMEHT BpemeHH t = 0).

['pannuHbIe yCIOBHUSA Ui BOJHOBOTO YpaBHEHHUS (€CITM OHO OIUCHIBAET,
HAIpUMep, TOMEepPEYHbIe KONIeOaHUsI CTPYHBbI KOHEUHBIX Pa3MEPOB) XapaKTEPU3YIOT
MOBE/ICHNE KOHIIOB CTPYHBI B Ipoliecce KojaeOaHWi M 3aBUCAT OT XapakTepa uX 3a-
KpETUICHUSI.

JIst ypaBHEHUS TETJIONMPOBOAHOCTH CTEP)KHS TPAaHUYHBIC YCIOBUS UMEIOT CY-
IIIECTBEHHO PA3JIMYHBIN BUJ B 3aBUCUMOCTH OT XapaKTepa TeriooOMeHa KOHIIOB
CTEPIKHSI C OKPYKAOLIEH CPEION.

Jlnst  ypaBHEHUS DSJUIMIITHYECKOTO TWIA, KaK W JJIS ypaBHEHUS Tia-
PaboOIUYECKOTO THIA, TAK)KE Pa3IUYarOT pa3HbIe KpaeBble 33J]a4ll B 3aBUCUMOCTH OT
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YCIIOBUH Ha KOHTYpE paccMaTprUBacMon 00JIacTH.

Ilosmomy nocmanoexka 3aoauu mamemamuieckou U3UKU 6KIi0Uaem 3a0anue
ougppepeHyuanbHo20 YpasHenus 8 YACMHbIX NPOU3BOOHBIX, ONUCLIBAIOULE20 UCCAeD)-
emblll npoyecc, a makyice 8 0ouem ciyuae SpaHuyHbIX U HA4alIbHbIX YCI08Ul, NO360-
JIAIOWUX NOTYUUMb OUHCINEEHHOE Peuletue.

Ecnu 3a0aua mamemamuueckou ¢pusuxu nocmasieHa KOppekmuo, mo eé pe-
wienue cywecmeyem, eOUHCMBEHHO U YCMOUYUBO K MANbIM USMEHEHUAM UCXOOHbIX
OaHHbIX.

TpebGoBanre HEMPEPHIBHOM 3aBUCHMOCTH PEIICHHS OT UCXOJHBIX JaHHBIX 00Y-
CIIOBJICHO T€M, YTO (PU3MUECKHE JaHHBIC, XapaKTePU3YIOIINe HAaYalbHOE COCTOSTHHE
CUCTEMBI, ONPEACIISAIOTCS, KaK MPaBUJIO, SKCIEPUMEHTAIIBHO, U BCETrJa ¢ HEKOTOPOU
norpenHocToio. [loaromy HEOOX0AMMa YBEPEHHOCTh B TOM, YTO Majasi HOrPEIIHOCTh
B MCXOJHBIX JIaHHBIX OYyJE€T MPUBOJIUTH JIMIIb K MAJION MOTPEUIHOCTH B PELIEHUH, TO
€CTh PELICHHE 33aUl HE JOJDKHO CYIIECTBEHHO 3aBUCETh OT IOIPEUIHOCTEN U3Mepe-
HHUM.

W3-3a orpannueHHOCTH 00BbEMa Kypca pacCMaTpUBAIOTCS, B OCHOBHOM, METO]I
pazznenenus nepeMeHHbIX Oypbe U ero MoauQpuUKanus A PelieHUs] HEOAHOPOIHBIX
YPaBHEHUN — METOJI PA3JI0KEHHSI 110 COOCTBEHHBIM (DYHKIUSIM OJHOPOJIHOM 3a/1auH.
CryzneHTy Ha0 OCMBICIIMTh HJICI0 METOJIA PAa3JelICHNs IEPEMEHHBIX — CBEJICHHE 3a-
naun s JugGepeHInaIbHOr0 YpaBHEHUS! B YACTHBIX MPOU3BOAHBIX K MPUHIUIIH-
anbHO OoJiee MPOCTOM 3ajjaue pelIeHrs HE3aBUCUMBIX JPYT OT Jpyra OOBIKHOBEHHBIX
JTUHENHBIX U pepeHInanbHbIX YpaBHEHUHN (IpUYEM Ba)KHO, UTO pa3/ielieHue Iepe-
MEHHBIX MPOUCXOJUT W B TPaHUYHBIX yclioBUAX). Hamo oOpaTuTh BHHMaHHE Ha
€AMHCTBO MOJX0JIa K PEUICHUIO YPABHEHUM pa3IMYHOrO Tumna. Tak, mpu pereHuu
OJTHOPOJHBIX YPaBHEHUW METOJIOM pa3JeleHHUs] MEPEMEHHBbIX M JJI Turepooanye-
CKHX, M JUIsl MapaOOJUYEeCKUX WM JUIsl SJUIMIITUYECKUX YpPAaBHEHUN HA MEPBOM 3Tarie
pelleHne CBOAMTCA K 3ajadye Ha coOcTBeHHble 3HaueHus (3amaue [lrtypma-
JInyBums).

[Ipu pemieHun HEOAHOPOIHBIX YPaBHEHHUH METOJOM pA3JIOKEHHUS IO COO-
CTBEHHBIM (DYHKLHUSM TaKKe CHauyaja peliaercs OJHOpPOJAHAs KpaeBas 3ajada, 4To
MO3BOJIAET HAWTU COOCTBEHHbIE (PYHKIIMH, YAOBJIETBOPSAIOIINE I'PAHUUYHBIM YCIOBH-
aM. [lo HUM fanee W packiIagbIBatOTCs B PsAJbl UCKOMbIE (DYHKIIMU U NpaBble YacTH
YPaBHEHUH, YTO NPUBOJIUT (TIPU PELIEHUHM BOJHOBOTO YPAaBHEHMS M YPaBHEHUS Tell-
JIOMPOBOAHOCTH) K 3amaue Komm s HeoJHOPOAHBIX OOBIKHOBEHHBIX AU depeHu-
aJbHBIX YPaBHEHUM.

Crnenyer Takke 0OpaTUTh BHUMAHUE HA TO, YTO PELIEHUE METOJOM pa3JeieHUs
MEPEMEHHBIX BO3MOXHO HE BCEI/la, @ BO MHOTHX CIIy4asX MPUBOAUT K TaK Ha3bIBae-
MBIM CHEUHUATBHBIM (DYHKIIUSM, HAalpuMep, IpU PEIIeHUd YPaBHEHUM MaTeMaThuye-
CKOM (DPM3UKHU B KPYTOBBIX 00JaCTsIX.

10. Meroauveckue peKOMeHIAUH ISl MPENoJaBaTest

Hpemﬂe BCCro, CICAycCT O6paTI/ITb BHUMAHHC CTYJACHTOB HA TO, YTO IIPAKTHUYC-
CKH BCChb H3y‘-IElCMI;Iﬁ HMH MaTcpurall ABJIACTCA IJIS1 HUX HOBBIM, HC U3YHaBIIMMCS HHU

17



B IIPOrpaMMe€ CPEAHEH IIKOJbI, HU B KJIACCUYECKHUX pa3jenax BbICHIEH MaTEMaTUKU
Ha repBoM Kypce. OTHaKO OH BITOJTHE MOKET OBITh YCTIEIITHO U3Y4Y€H, €CIU CTYACHTHI
OyIyT ToceaTh 3aHsITHs, CBOEBPEMEHHO BBIMOJHSITH JOMAIITHUE 3aaHUs U T10JIh30-
BaThCs (IIPU HEOOXOAMMOCTH) CHCTEMOM IJIAHOBBIX KOHCYJIbTAIIMI B TEUEHUE KaX-
JIOTO CEMECTpA.

Bomenme B kypc psaasl @ypbe U ypaBHEHHS MaTeMaTHUeCKOW (DU3UKHU TTpak-
TUYECKM HUMEIOT OYEHb IIMPOKOE PACHpPOCTPAHEHHUE JJIs PEIICHUS Pa3sHOro pojaa
€CTECTBEHHOHAYYHBIX 3a7ad. VX OoCBOEHHE MOMOXET CTYJEHTaM YCIEIIHO MpHUMe-
HATHh HAKOIJICHHBIC 3HAHUS B MPO(PECCUOHATIBHON JEATETHHOCTH.

Heobxoammo ¢ camoro Havaia 3aHATANA PEKOMEHIOBATh CTYACHTaM OCHOBHYIO
Y JIOTIOJIHUTENBHYIO JINTEPATYPY, @ B KOHIIE CEMECTpa JaTh CHUCOK BOIPOCOB JUIA
MOJATOTOBKH K 9K3aMEHY.

Ha mepBom 3aHATHH 110 AUCIIUIUIMHE 0053aTeILHO MPOUH(OPMHUPOBATH CTY-
JIEHTOB O BUJIe U (popMe MPOMEKYTOUHON aTTeCTAIIMH 10 JUCITUILIMHE, CPOKax &e
MPOBE/ICHUS, YCIOBUSX JOMYyCKa K MPOMEXYTOUHOM aTTeCTalluy, IPUMEHSIEMbIX BU-
Jax TMIPOMEKYTOUYHOT'O KOHTPOJIA.

CoobOpakeHUs U pEKOMEHJAIIMU, MPUBEACHHBIE B M. 9 pabodeil mporpaMmbl
JUISL CTYJICHTOB, JIOJDKHBI OBITh YETKO C(OPMYJIHUPOBAHBI U U3JI0OKEHBI UMEHHO ITIpe-
MoJiaBaTesIeM Ha JIEKIUAX, MPAKTUYECKUX 3aHIATHUSAX U KOHCYJIbTAIUX.

N3noxeHrue TeopeTUYeCKOro Marepuaia J0JKHO COMPOBOXKAATHCA WILTIOCTpa-
TUBHBIMHU MIPUMEpPAMH, TIIATEIHHO OTOOPAHHBIMU IpErnojaBaTesieM Tak, YTOObI TEX-
HUYECKHUE TPYAHOCTH U BBIKJIAJIKU MPU PEIICHUU 3aJa4l HE OTBJIEKAIN OT IJIaBHOTO:
OCMBICJICHUSI UJE€U U CYTH IPUMEHSEMbIX MeTo/0B. CleayeT BCeria yKa3bIBaTh
MPUMEPHI MPAKTUYECKOTO MPUMEHEHHSI PaCCMOTPEHHBIX Ha 3aHSITUSAX YpaBHEHUU U
dhopmyiL.

[IpakTryeckue 3aHATUS JOJDKHBI OBITh OPTraHU30BaHbBI MIPEMOIaBaTEIEM TaKUM
00pa3omM, 4TOOBI OCTABajJOCh BpeMsl Ha MEPUOJAMYECKOE BBITTOJTHEHHUE CTYIACHTAMU
HEOOJIBIIION CaMOCTOSITEILHON PabOTHI B ayJUTOPHH JJISI IPOBEPKH YCBOCHHS H3JIO-
YKEHHOTO MaTepuaa.

[IpenonaBaresb, BEAYIIMM MNPaKTUYECKUE 3aHATHS, JTOJDKEH COTJIACOBBIBATH
y4eOHO — TeMAaTHYECKUH TUTaH 3aHATUH C JIEKTOPOM, MCIIOJIb30BaTh SAUHYIO CUCTEMY
0003HaYCHUT.

[IpenogaBarento cieayeT JOOMBAThCS CHCTEMAaTHYECKOW HENpephIBHON pado-
THl CTYJICHTOB B TEUEHHE CEMECTpa, HEOOXOAMMO BBISIBISTH CUJIBHBIX CTYJICHTOB U
MPUBJIEKATh UX K HAy4HOU paboTe, K y4acTUIO B Pa3HOTO pojia OJIMMITMAAX U CTY-
JIEHYECKUX HAYYHO-TEXHUYECKUX KOH(PEPEHIIUSIX U KOHKYpCax.

CTyIeHT IOKEH OIIYylIATh 3aMHTEPECOBAHHOCTh MPENMOAABATENS B JOCTHXKE-
HUM KOHEYHOTO pe3yJsibTaTa: B MPUOOPETCHUH OOYYAIOIIMMUCS MPOYHBIX 3HAHUH,
YMEHHI 1 BaJIcHUSI HAKOIJIEHHOW MH(OpMaILUel /U1 perieHus 3a1ad B mpodeccuo-
HAITBHOW NEATEILHOCTH.
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Crpykrypa u coaep:KaHue AUCUUTLITUHBI
«YpaBHEHUsS] MATEMATHYECKOH PUIHKID»
10 HAITPABJICHUIO TOATOTOBKHU

23.05.01 «Ha3emMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPEICTBA)

Cnenuanusanus «KABTOMOOWIN M TPAKTOPbI»

[Tpoduns

Ilpunooscenue 1

«I[I/IHaMI/IKa U NMPOYHOCTHb TPAHCIMMOPTHO — TEXHOJIOTHYCCKUX CUCTEM

(Uuxenep)

ouHas opma oOydeHUs

KBanudukanus (cTeneHb) BHITYCKHUKA:

Buabi yueOHoli padorsl,

- . DopmbI
& | x & BKIIOYAH CAMOCTOATEILHYIO Buabl camocTosiTe/IbHOI padoThI ATTe-
S | 3 S padoTy CTYIeHTOB, CrynenrToB
Pasznen = X g - cTanuu
5 =z PYA0EMKOCTh B 4acax
n/n © | Fd CP | KC
J | I/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
Tpernii cemecTp
Paszpnen 1. F'apmonnyeckuii aHaus.
[TocTranoBka OCHOBHOM 3a7auu T'apMOHH-
4ecKoro aHanusza. OpTOroHajIbHOCTb TpH-
roHomMeTpudeckux (yHkuuid. Paznoxenue
B pian @Dypbe ¢GyHKUMHA C MepuoaoM 3
11 | T=2x. ©opmynsl  kodpdunueHroB | 3 1 2 2 +

@ypee. YcmoBua upuxne. Teopema o
Pa3IO0KUMOCTH TEPUOANYECKUX (DYHKIMH
B psn Dypee.

Bbinaua nepsoii yactu PI'P nmo psagam
Dypobe




1.2

Pag ®ypre miisi 4YETHBIX M HEYETHBIX
¢bynkuuid. Pasnoxenne B psag  Dypse
GYHKIMA C  TPOU3BOJIBHBIM  IEPUOIOM.
OCoOEHHOCTH DPA3JIOKEHHsI HETIePUOaAnYe-
CKMX (YHKIUH, TMOHATHE HMX IEPUOINYC-
CKOTO TMPOJIOKEHUS.

1.3

[Ipumenenue psagoB Dypbe s pelICHUs
KpaeBbIX 3aJ1a4.

1.4

O600mEnnbIi psag Pypbe. OpTOHOPMUPO-
BaHHBIE cucTeMbl (yHkuuit. [lomyuyenue
CHUCTEMbl ~ OPTOTOHAJIBHBIX  Oa3UCHBIX
(GyHKIMH C TOMOIIBIO 3agadd Ha CcoO-
CTBEHHbIE 3HAa4YeHUs A OOBIKHOBEHHBIX
muddepeHIrnanbHbIX YpaBHEHUH.
CamocrositesibHasa padora Nel (B ayau-
TOPHH)

1.5

Pazpnen 2. Iudpepennuaibabie ypaBHe-
HHMA MaTeMaTH4yeckol ¢pu3nkn. OCHOB-
Hble TOHATH U orpenenenus. Knaccudu-
Kalus TMHEHHBIX UG depeHInaTbHbIX
YPaBHEHUI C YaCTHBIMU ITPOU3BOIHBIMHU 2-
ro nopsifika. OCHOBHbIE YpaBHEHHMsI MaTe-
maTtuuecko ¢pusuku. IloctanoBka kpae-
BBIX U Ha4aJbHO-KpPaeBbIX 3a/a4, pusnye-
CKMI CMBICJI HAYaJIbHBIX U TPAHUYHBIX
YCJIOBHUH.

Boigaua Bropoi yactu PI'P no ypaBHe-
HUSAM MATeMAaTH4YeCKOil (PU3NuKHU

1.6

BrIBOT BOTHOBOTO ypaBHEHUS Ha MPUMEpe
3aa4d O CBOOOIHBIX MaJIbIX KOJICOaHUMU
CTpyHBI. Pemienne omHOPOIHOTO THUIIEPOO-
JIMYECKOTO YpaBHEHUS C OJHOPOJHBIMHU
TPAHUYHBIMU YCJIOBHSIMH METOJOM pasJie-
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JICHUSA ICPEMCHHBIX.

1.7

Du3nUecKoe UCTOIKOBAHNE peIICHUA

3aJa4u O COOCTBEHHBIX KOJE€OaHUAX CTPYHBI.

Crosiune BonHbl. [locTaHOBKA U perieHne
3aJ]a4uM O MPOJIOJIBHBIX KOJIEOAHUSX CTEPIKHS

1.8

Pemenne HeOMHOPOAHOTrO THIEPOOITHUE-
CKOTO ypaBHEHHS C OIHOPOAHBIMH TIpa-
HUYHBIMU YCJIIOBUSIMH METOJIOM pa3jioxke-
HUS TI0 COOCTBEHHBIM (YHKIHSAM OJHO-
pomHOM 3amaun. 3ajgada O BBIHYKIECHHBIX
KoJeOaHUsAX CTPYHbl TMPU OTCYTCTBHH
HayaJIbHBIX BO3MYIICHUI

1.9

3amaya O BBIHYXACHHBIX KOJEOAHUAX
CTPYHBI C YYETOM Ha4aJbHBIX BO3MYILIE-
Huil. Penykius oOmiell HayaabHO-KpaeBoOil
3a/1a4u JJI1 HEOAHOPOJAHOTO TUnepooInye-
CKOI'0 YpaBHEHHS C HEOJTHOPOJHBIMU Kpae-
BBIMH YCJIOBHSIMU.

1.10

Pemrenre ogHOPOAHOrO BOJHOBOIO YypaB-
HEHUsl B KpyroBoil o0nactu. YpaBHEHUE U
¢ynkuun beccens. OcecummeTpuyuHbIe KO-
nebaHus KpyroBoii MeMOpPaHBbI.

10

1.11

BeiBon  ypaBHEHMS  TEIUIONIPOBOAHOCTH
cTepkHs. PeleHne HadalbHO-KpaeBOW 3a-
Jauul JUIsl OAHOPOJHOTO MapaboIMYecKOro
YpaBHCHUA C OJHOPOAHBIMU T'PAHUYHBIMU
YCIOBUSIMH METOJIOM pa3lelIeHus Iepe-
MCHHBIX.

11

1.12

Pemienve HEOHOPOJHOTO ypaBHEHUs Tel-
JIOTIPOBOJTHOCTH CTEP>KHSI METOJOM pasJio-
KEHHS TI0 COOCTBEHHBIM (DYHKITUSM OJHO-
pPOAHOM 3a/1a4u.

12

1.13

[TocTanoBka KpaeBbIX 3a1ad sl ypaBHE-
Hus Jlannmaca. dDyHIameHTalbHbIE pellle-

13
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Hus ypaBHeHus Jlamnaca. Pemenus 3amaun
Hupuxiie mia ypaBHeHus Jlamaca B ciy-
yae IWJIMHIPHYECKOW U  chepuueckon
CUMMETPHUU

1.14

Pemenue 3anaun J{upuxie mist ypaBHEHUS
Jlarutaca B mpsiMOYTOJIBHOM 00JaCTH METO-
JIOM pa3ziesIeHus] NePEMEHHBIX.

14

1.15

Pemenune 3amaum Jlupuxie mis ypaBHEHUS
[Tyaccona B mpsMOYyrojabHOM o0O0NacTH B
JBOWHBIX ~ TPUTOHOMETPHUYECKUX  pAdax
Dypbe

CamocrosiTesibHast padora Ne2 (B ayauro-
puu)

15

1.16

VYpaBHenue I'enpMroinsna. Pemenue B kpy-
roBoil obnactu. 3ajgadya Ha COOCTBEHHBIE
3HA4YEHMs C YCIOBUEM NEPUOINYHOCTH

16

1.17

burapmonndeckoe ypaBHEHHE. Y paBHEHUE
Codu-Xepmen — Jlarpanxka. Pemenne Ha-
BbE 33/1a4 00 M3rude MapHUPHO ONEepTON
IUTACTUHBI B JIBOMHBIX TPUTOHOMETpHYE-
ckux psagax Pypee

17

1.18

00630pHOE MPAKTUIYECKOE 3aHATHE

18

@opma ammecmauuu

19-
21

Bcero yacoB nmo gucuuninHe
B TPeThEM ceMecTpe

18

36

54

PI'P

caM.
pao.
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[Tpunoxenue 2

MMHUCTEPCTBO HAVKH U BBICHIEI'O OFPASOBAHMAI
POCCHIMCKOM ®EJEPALINN
®EJIEPAJIBHOE F'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJIbHOE
YYPEXIEHUE BBICILIET'O OBPA3OBAHNS

«MOCKOBCKUH NOJIUTEXHUUYECKUI YHUBEPCUTET»
(MOCKOBCKHH IMOJIUTEX)

Hanpagnenue nmoarotToBku:
23.05.01 <HASEMHBIE TPAHCITIOPTHO-TEXHOJIOI' MYECKHUECPEJICTBA»
[Ipodunsb

«IMHAMUKA U ITPOYHOCTDb TPAHCIHHOPTHO-TEXHOJIOI'HYECKHUX
CUCTEM»

KBanudukauus (cTeneHb) BHITYCKHUKA:
HNuxenep

®dopma 00ydeHus: OuHas

Kabenpa «Marematukay

OOHA OHEHOYHBIX CPEACTB 11O JIMCHUIIJIMHE

YpaBHeHus MaTeMaTHuecko Gu3ukKu

Cocrag: 1. Ilacnopt oHma OLIEHOYHBIX CPEJICTB
2. OnucaHue OLIEHOYHBIX CPEJICTB:
- DK3aMeHaIllMOHHbBIC OMJICTHI
- KomrnekTsl 3aganuii Ju1si KOHTPOJIBHBIX padoT
- KoMiuiexT Bonpocos
- KoMIuiekT 3aganuii 111 BRIIOJIHCHUS
pacdyeTHO-TpauIecKkux padot

CocraBureib:
aou., K.¢g.-M.H. Koran E.A.

Mocksa, 2019 ron
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MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUI

Tabmuma 1

YpaBHeHusi MaTeMaTH4ecKoil pusukmn

®dI'OC BO 23.05.01 «<HazeMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHE CPeICTBA (YPOBEHDb CIIENUATIUTETA))
Ipoduiab «/[MHAMHKA U IPOYHOCTH TPAHCIIOPTHO-TEXHOJOTHYECKHX CHCTEM»

B mpotiecce ocBoeHUs TaHHOM TUCHUIUIMHBI CTYACHT (POPMHUPYET U IEMOHCTPUPYET CIAEAYIOLIUE
0011eKyJIbTYPHBIE, 001IenpodeccHOHATIbHBIE U TPO(ecCHOHATbHbIE KOMIETEHINH !

KOMIIETEHIIUH IlepeyeHb KOMIIOHEHTOB TexHoJiorust ®opma Crenenn ypoBHeil 0CBOEHUS KOM-
(popMHpOBaHUS | OLIECHOYHOI0 | MEeTEeHIUH
KOMIIeTeHIN I cpencrBa**
NHIAEKC | @POPMYJINPOBKA
OK-1 CHOCOOHOCTH K a0- 3HaTh: nekuus, camocrto- | YO Ba3oBblii ypoBeHb
CTPAaKTHOMY MBIIIIE- | - OCHOBHBIC METO/IbI TAPMOHH- arenpHas pabora, | PI'P -BJIaJIe€T HaBBIKAMH pabOThI C OCHOB-
HUIO, aHAJIU3Y, CHH- YecKOro aHajn3a U MaTeMaTuye- | CEMUHapCKue 3a- HBIMU MTOHATUSIMH U METOJJaMH Mate-
TC3y CKOH (M3WKH, W HA ITOH OCHOBE | HATHS MaTH4ecKoi (GU3MKU B paMKaXx JHCLIM-
pPa3BUTh CHOCOOHOCTH K a0- IUUTUHBL,
CTPaKTHOMY MBIIIJICHHUIO, aHAJIH- - 0CO3HAeT He0OXOIMMOCTD IOBBIILIE-
3y, CHHTE3Y HUS KBAJIM(UKALMHY U CAMOCTOSITEIBHO
yMeTh: OBJIa/IeBaTh 3HAHUSAMU B 00J1aCTH
abCTPaKTHO  MBICIINTE, 0000- npo¢eCCUOHATBHON IeATETbHOCTH
marb, CHUCTEMaTU3UPOBATH U
aHaAJIM3UPOBATh MOJIyYEHHYIO IloBbIIEHHBbIN YPOBEHD
nH(bOpMAIIHIO -cBOOOJHO BIIAZEET METOAAaMHU U
BJIA/JETh: HNPUHIUIIAMU TPUOOPETEHUS, UCTIOIb-
Ha OCHOBE OCBOEHHMSI OCHOBHBIX 30BaHUA U OOHOBIEHUS Oojee riay6o-
METOJIOB TapMOHHUYECKOIO aHa- KHX MaTeMaTUYECKUX 3HAHM;
JaM3a U MaTEMaTHYECKON QU3UKH -CBOOO/IHO BJIAJIEET PA3ITMYHBIMHU CIIO-
CIIOCOOHOCTBIO K aOCTPaKTHOMY cobamu cb6opa, 00pabOTKU U IPUMEHE-
MBIIIJICHUIO, aHAIN3Y U CHHTE3Y HUS MaTeMaThdeckol uHpopManuu
nHpopManuu
OIIK-5 CIOCOOHOCTh Ha 3HATh: nekuus, camocto- | YO ba3oBblil ypoBeHb
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Hay4YHOU OCHOBE Op- | IPUEMBI  PAIIMOHAILHOTO  HC- | sATenbHas padota, | PI'P -BJIaJIC€T OCHOBHBIMH METOJAMU pe-
raHu30BaTh CBOM I10JIb30BAHUS HAKOIUIEHHBIX | ceMuHapckue 3a- | T LIEHMSI KIIACCUYECKUX 3a]1a4 MaTeMaTH-
TPYI, CAMOCTOATENb- | 3HAHUM i1 2(PQPEKTUBHOM | HATHSA 4eCKOil GU3UKH U TapMOHUYECKOIO
HO OLIEHUBATh pe- Hay4YHOW OpraHu3alli¥ CBOErO aHanusa
3yJbTaThl CBOEH Jiesi- | Tpyda
TEJIILHOCTHU YMETh: IToBbIlIEHHBI YPOBEHb
Ha HAy4YHOHM OCHOBE OpPraHU30- - CBOOOJIHO BIIAZICET METOJaMH rapMo-
BBIBaThb CBOH TpPyA, YMENO BHI- HUYECKOT0 aHAJIN3a U MaTeMaTHYeCKOM
OupaTh ONTHUMAJIbHBIE CIIOCOOBI ¢wuzukn, CrIoco0eH TBOPUYECKH MPHU-
pelieHns 3aja4, BO3HUKAIOIINUX BJIEYb K 33/1a4aM MOBBIIIEHHOH CII0XK-
B X0/i¢ MpodeCCHOHATBHON Tesi- HOCTH COOTBETCTBYIOIINI (PH3UKO-
TEJIbHOCTH, KPUTUYECKU OLIEHU- MaTeMaTHYeCKuil anmapar
Basl pe3yibTaThl CBOEH JESTEllb-
HOCTHU
BJIA/IETh:
CIOCOOHOCTBIO Ha HAy4YHOW OC-
HOBE OPraHU30BaTh CBOU TPV,
CaMOCTOATENIBHO OLICHUBAas pe-
3yNbTaThl CBOCH PabOTHI
[1K-2 CIOCOOHOCTh TPOBO- | 3HATH: nekuus, camocto- | YO ba3oBblii ypoBeHb
IUTh TEOpPEeTUYECKHEe | MaTeMaTHUeCKue METO/bl, Ma- | sTeabHas padora, | KP -BJIaJIe€T HaBbIKaMU pabOTHI C OCHOB-
U IKCIEpUMEHTallb- | TEeMaTUUECKUE U KOMIIbIOTEpHBIE | ceMUHapckue 3a- | T HBIMH TOHATHSIMU U METOJIaMU rapMo-
HbIE Hay4YHbIE€ HCCJEe- | MOAENIH, TPUMEHSEMBbIE IS | HATUSA 2b HUYECKOT0 aHaJIN3a U MaTeMaTHYeCKOM

AOBaHUA IO MOUCKY U
MIPOBEpPKE HOBBIX
Ui COBEPILIECHCTBO-
BaHUs Ha3eMHBIX
TPaHCIIOPTHO-
TEXHOJIOTUIECKUX
CPE/CTB, UX TEXHOJIO-
THYECKOro 000pyao-
BaHUA U CO3daHUA
KOMILUIEKCOB Ha HX

aJICKBaTHOTO OIUCAHUS peallb-
HBIX TIPOLIECCOB, OTPAKAIOIINX
paboTy Ha3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX CPEJICTB
yMeThb:

MPUMEHATh KJIACCUYECKHE MaTe-
MAaTHYECKHUE METOABI WM MOJICIIN
JUISL pelIeHUs] HOBBIX 3aJ]1a4, BO3-
HUKAIOMUX B MPo¢ecCHOHATh-
HOM chepe

(buzukw,

CHOCOOCH MPOBOANTE TEOPETUICCKUE H
IKCIIEPUMEHTAIbHBIC HAYYHBIE HCCIIEI0Ba-
HUS

THITOBBIX 3a]a4 B poeccCHoHaIbHOM cde-

pe

IToBBINIEHHBIN YPOBEHD

- cBOOO/IHO BJIa/Ie€T METOJaMH rapMo-
HUYECKOTO aHAJIM3a U MaTeMaTHIECKON
(u3nky, ClIOCOOEH TBOPUYECKU NPHU-
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Oaze

BJIAJIETh:

CIIOCOOHOCTBIO TPOBOJUTH TEO-
pPETUYECKHE U DKCIICPUMEHTAb-
HbIC HAyYHBIC MCCIICIOBAHHUSI 10
MOMCKY U MPOBEPKE HOBBIX HJICH
COBEPIIICHCTBOBAHMSI HA3EMHBIX
TPAHCIOPTHO-TEXHOJIOTUICCKUX
CPEICTB, WX TEXHOJOTUYECKOTO
000opyI0BaHUS

BJICYb 3a/1a4aM IOBBIIIEHHOM CIIOKHO-
CTHU U JJI IPOBEPKU HOBBIX UJIEH COOT-
BETCTBYIOIINH (PU3NKO-MaTeMaTHIECKHUI
anmapar

**. Cokpartienus (hOpM OLICHOUHBIX CPEACTB CM. B puiiokeHuu 2 k PIT.
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HepequL OLCHOYHBIX CPECACTB II0 IMCHHUIIJINHE

YpaBsHeHusd MarteMaTudeckou busuku

Tabnuma 2
HaumenoBanue [IpencraBienue
Ne Kparkas xapakrepucTuka one-
L/ | OUEHOUHOTO cpes- HOUHOTO CPEJICTBA OIICHOYHOTO Cpe/I-
CTBA ctBa B ®OC
1 | KoutponsHas (ca- | CpenctBo mnpoBepkd yMeHuil | KommekT koH-
MOCTOSITETIbHAS ) MPUMEHSTh MOJIyYEHHBIC 3HAHUS | TPOJIbHBIX 3a]1a-
pabora JUISL pEIeHUs 3a7a4 ONpeleseH- | HAW [0 BapuaH-
(KP) HOTO THUIIA TI0 TEME WJIN pa3ieily | TaM
Pacuetno- CpencrBo mpoBepkn ymeHunid | Komruiekr — 3ama-
2 | rpadudeckas pa- MIPUMEHSThH MOJIydYECHHbIC 3HAHUS | HUA U1  BBINOJ-
oota [0 3apaHee ONPEAEICHHON Me- | HEHUS pPACUETHO-
(PT'P) TOJMKE JUIsl PEIICHUs 3aja4 Wik | rpaduyeckoil pa-
3alaHUi O MOJYJIO WIH JHUC- | OOTHI
[UTJIMHE B IEJIOM.
CpencTBo KOHTPOJSL, OpPraHU30-
BaHHOE Kak crenuaibHas Oecena
MeJarorTM4ecKoro  paboOTHUKA C
YcTHBIH onpoc | O0YYAIOIIMMCS Ha TEMBbI, CBSI3aH- Bomnpocs! o
3 cobeceJOBaHUE, | Hble C M3y4aeMOM NMCLUILIMHOM, | TeMam/pasjeram
(YO) U pPaCCYMTAHHOC Ha BBISICHCHHC AUCHUTLTAHBI
oO0beMa 3HaHMI O00yYarolerocs
10 OIpPEAEICHHOMY pa3jieny, Te-
Me, TpoOsiemMe | T.11.
Cucrema cTaHAAPTU3UPOBAHHBIX
3aJaHui, II03BOJISIONIAs aBTOMa-
4 Tecr TU3WPOBATh MPOIEIypPy HU3Mepe- DoHI TECTOBEIX
(T) J g 3aJaHuil
HUS YpOBHsS 3HAaHUW W yMEHUU
00y4aromerocs.
5 | Dk3ameHanuoHHble | CpeacTBO ~ NPOBEPKM  3HAHUM, | DK3aMEHAIIMOHHBIE

OMIIeTHI YMEHHM, HAaBBIKOB. MOXET BKIIIO- | OMJIETHI.

(OBb) yaThb KoMIuiekc Teopernueckux | [Ilkana oueHuBa-
BOIIPOCOB, 3aja4, MPAKTUYECKUX | HUS U Tpoleaypa
3aJaHUM. NIPUMEHEHMUS.

[IpomexyTouHas atte- | Jk3ameH (I ) 1) yctho (V)

craius (ITA)

2) nuceMenHo (IT)
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Odopmiienue u onucaHue OLEHOYHBIX CPEACTB
1. busetsl K 3K3aMeHy

1.1. Haznauenue: Mcronas3yroTcs s TPOBEJACHUS POMEKYTOYHOM aTTeCTaIllun
0 AucHuIuInHe " YpaBHEHHsI MATEMAaTHYECKON (DU3UKH' .
1.2. PermamenT 3auera: - Bpems Ha MOJArOTOBKY T€3UCOB OTBETOB - 10 45 MUH.

- Crtoco0 KOHTPOJISA: YCTHBIC OTBETHI.

1.3. IlIkana orieHUBaHUS:
"OTANYHO" - €CIIM CTYJIEHT IITyOOKO U TPOYHO OCBOMJI BECh MaTepHall Iporpam-
MBI 00Y4YEHHSI, UCUEPITBIBAIOIIIE, TTOCTEA0BATEIBHO, TPAMOTHO U JIOTHYECKH CTPOM-
HO €T0 M3JIaraeT, He 3aTPYAHSETCS C OTBETOM MPU U3MEHEHUH 33/1aHUs, CBOOOTHO
CHPABIISICTCS C 3a/1a4aMH U MMPAKTUIECKUMH 33JaHUSAMHU, TTPABIILHO 0OOCHOBBIBA-
eT MPUHSTHIC PELICHHUS.
"Xopomo'- ecnu CTyAEHT TBEPAO 3HAET MPOrPaMMHBIN MaTepua, rpaMOTHO U IO
CYLIECTBY €r0 U3JIaraeT, He JOIyCKaeT CYyLUIECTBEHHbIX HETOUHOCTEH B OTBETE Ha
BOIIPOC, BJIaZIe€T HEOOXOIUMBIMA YMEHHUSIMHU U HaBbIKAMU IIPU BBITIOJTHEHUH TIPaK-
TUYECKUX 3aJlaHUH.
"Ya0B1eTBOPUTENBHO'" - €CIIM CTY/ACHT OCBOWJI TOJIBKO OCHOBHOM MaTepual
IPOrpaMMbl, HO HE 3HAET OTJENbHBIX TEM, IOIYCKAET HETOUYHOCTHU, HEIOCTATOYHO
IpaBWIbHBIE (POPMYITHPOBKU, HAPYIIAET MOCIEA0BATEIBHOCT U3JI0KEHUS TIPO-
I'paMMHOTI'0 MaTepHalla ¥ UCTIBITHIBAET 3aTPYJHEHUS B BBINOJIHEHUN IPAKTHUECKUX
3aJaHUl.
"Heya0oB/1IeTBOPUTEIBHO'" - €CIIM CTYJICHT HE 3HAET 3HAYUTEIBHON YaCTH IPO-
TPaMMHOTO MaTepuaa, 0MyCKaeT CephE3HbIC OMMOKH, C OONBITUMU 3aTPYAHCHH-
SIMU BBITIOJTHSET MPAKTUYCCKUE 3aTaHHS.

Kaxxnoe 3amanue dx3aMeHaIIMOHHOI0 OMjIETa OLIEHUBAETCS OTAEIbHO. OO1Ieit
OLICHKOM SIBJISIETCSl CpeIHEE 3HAUCHHE, OKPYTJIEHHOE JI0 1IEJIOr0 3HAYEHUS.

1.4. KoMmieKThl SK3aMEHAITMOHHBIX OMJIETOB BKJIIOYAET 0 KaXJAOMY pazzieny 25-
30 6uiteToB (XpaHsTCs Ha Kadeape MaTeMaTHKH).
TunoBble BapuaHThI OMJIE€TOB MPUJIATAKTCS.

OBPA3IbI DK3AMEHALIMOHHBIX BUJIETOB

MUHUCTEPCTBO HAVKHU U BBICILIET'O OBPABOBAHU S
POCCUIMICKOU ®EJIEPALINN
®EJIEPAJIBHOE 'OCYJJAPCTBEHHOE BIO/DKETHOE OBPA3OBATEJIBHOE
VUYPEXJIEHUE BBICIIEI'O OFPASOBAHUSA
«MOCKOBCKUM MOJUTEXHUYECKUN YHUBEPCUTET»
(MOCKOBCKHUM MMOJINTEX)

dakynbTeT 6a30BBIX KOMIICTECHIINH, Kagenpa «MaTeMaTnka

Jncunmaa  «Y paBHEHMSI MAaTEMaTHYECKOU (DU3UKI»
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET Ne 1

1. Pemenue ypaBHEHHs MaJIbIX MONEPEUHBIX KOJIEOaHUN CTPYHBI METOAOM pa3/eeHHUs Iie-
PEMEHHBIX.
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2. ®dyHgaMeHTalIbHBIC PElIeHUs ypaBHEeHus Jlamiaca B MpoCTpaHCTBE M Ha IJIOCKOCTH. Pe-
menue 3ana4du Jupuxie mis ypaBHenus Jlammaca B cimydae chepruaecKkoil CAMMETPHH.
3. Pemmth HavagbHO - KPACBYIO 3a7a4y r = 9%,
u(0.t)=0; u(5,t)=15; u(x,0)=3.
4. Paznoxuts B psaa Dypbe yetHsiM o6pasom Ha unteppane (0;3) bynkuuio

f(x)=3—x.
YTBepxneHo Ha 3aceqanuu Kadeapsl «Matematuka» « 28 » mas 2019 r., mpotokos Ne 10

3aB. kadeapoi I'.C. Xykosa / /

MUHHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3OBAHUS
POCCUIMCKOI ®EJJEPALITUN
®EJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJ[)KETHOE OBPA30BATEJIbHOE
YUYPEXXJIEHME BbICIIIEI'O OFPA3SOBAHUS
«MOCKOBCKHUI MNOJIUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHM INOJIUTEX)

daxynpTeT 0a30BBIX KOMIIETCHIINH, kagenpa «MaTemaTruka
Jluctimmaa  «YpaBHEHUS MaTeMaTHUeCKON (DU3HKI
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. Pemenue HEOTHOPOAHOTO BOJHOBOI'O YPAaBHEHHS INPU OJHOPOAHBIX I'PAaHMYHBIX M HA4aJIbHBIX
YCIIOBHUSIX METO/IOM PA3JIOKEHHS TI0 COOCTBEHHBIM (DYHKIIHSIM.
2. VYpaBHeHue Jlamnaca u ero 3anmch B pa3inUYHbIX CUCTeMax KoopauHat. IlocTaHOBKa KpaeBbIX 3a/1ad
Iu1sl ypaBHeHus Jlamaca.
ou o
3. Pemmts HayanbHO - KPaeByIo 3aJauqy — = 2—2,
ot OX
u0.t)=5 u(2,t)=12; u(x,00=2-x.
4. Haiitu pemeHre KpaeBOW 3ajauu:
v ) ) _ -2 npu 0<x<1/2,
VY =a0. YO=y=y'O=y®=0 d {2 e 12<x<l

B BHJIE psaa Dypee.
VYTBepxeHo Ha 3acenanuu Kadeapsl «Matematuka» « 28 » mas 2019 r., npotokos Ne 10

3aB. kadeapoi I'.C. XKykona / /

KoMmuieKThI TeCTOBBIX 3a/1aHUI H KOHTPOJILHBIX padoT (T, KP)
(nas ouenku komnerenuuii OITK-5, ITK-2)

0 ITUCITATIIINHE

YpaBHEHUS MaTeMaTHUYECKOM d)I/I3I/IKI/I
(HaMEHOBaHHE UCIUIIINHEI)

BAPHUAHT Nel
3ATAHHUE 1

Jns pysxmun T (X) ¢ nepuonom T =4 crpaBenmnBo paBeHCTBO
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BAPUAHTBI OTBETOB: 1) f(x/4)=f(x) 2) f(4x)=f(x)
3) f(x+4)=1(x) 4 f(x+2)=Tf(x).
3AJJAHME 2

VkaxuTe GyHKLIHUHU C IEPHONOM | = 2 U3 IepeurCICHHBIX HIKE.
BAPMAHTbBI OTBETOB:

1) y=sin2zx 2) y=ctg2zx  3) y=cosax 4) y=tg(ax/2).
3AJTAHME 3

Kakast n3 nmepeyncieHHbIX HIKE (PYHKIIMH OMKMCHIBAET TAPMOHMYECKHE HE3aTyXarllue Kojieda-
Hus? Ykaxkure cMbica napametpos: A, o, Q.

BAPUAHTEI OTBETOB: 1) f(X)= Acos(@wX+ @)
2) f(X)=Allwx+¢) 3) f(X)=Awx+p) 4) f(X):A(a)X+(p)2.
3A/IAHME 4

®yuxuusa T (X) npu X €[0, 277] u eé nepuoauyeckoe npoomKeHHe MOKa3aHbl HA PUCYHKE

f(X)A

-4n -2m 0| 27m 4m X
Toraa psg @ypbe A1 3Tol QYHKIIUHA UMEET BHT

o0 : a o0
BAPUAHTBHI OTBETOB: 1) f(x)=>b sinnx 2) f(x)= ?O + > a, cosnx

n=1 n=1

3)f(x)=a—2°+ i(an cosnx+b,sinnx)  4) f(x):a—2°+ flbnsin nx.
n=1 n=

3AJJAHMUE 5

Jana ¢ynxmua (X)) = 2X2, xe[-1,1]. Torma xo>dpdumment b3 pasnokeHus: GyHKIUH
f(X) Bpsag Dypse pasen

| OtBer ‘

3AJIAHUE 6
-1 nmpu -1<x<0,

Pasnoxuts B pag Pypee Qpynkumo  f (X) = {1 0<x<l1
npu sXs=1

| OtBer ‘

3AJAHUE 7

Haiimute pemenue kpaesoit sanaan Y" =((X), Y(0)=0, y(2)=0 = sune psana ®ypee,
ecm (X) = (|, =const,

| Otger |

3AJIAHUE 8

K xakomy Ty oTHOCUTCS TUHEHOe TuddepeHIanbHOoe ypaBHEHNE B YaCTHBIX MPOU3BOIHBIX
BTOPOTO MOPSAKA
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2 2 2
R KR LS LI T
OX oxoy  oy? X oy

| Otger |

3AJAHUE 9
2

o°u o°u
YpaBHeHue e =10*— v , (U(X,t)[m]; 0<x<I, t>0) onuceisaer Massie cBOGOAHBIE
X

norepevHpie Kojebanus cTpyHbl. KOHIIBI CTpYHBI 3aKperyieHbl HeMoABMKHO. Haliaure ocHOB-
nyto yactory @ [1/cex] cobersennbix konebanuii cTpynsl, ecu amuna ctpynst | =50 m.

| Otger |

3ATAHHME 10

o 2 2
Haiinute ko3dduiuent Temneparyponposoanoctd a° [ M/ cex | B ypaBHeHHH TennonpoBo-
HOCTH CTEP>KHS

ou  ,o%
—=a —
ot OX

eciu ko3pumuent TerwtonposogHoctd Matepuana K =50 /orc/(m - 2pao - cex) , ynenvnas

O0<x<l, t=0),

temnoemkocts € =500 /rc/(ke- epad), ynenbHas NIOTHOCTH — MaTepuana — CTEPIKHS

p =7000 xe/ m°

| OtBer |

3AJJAHUE 11

OO1ee perieHue Ha4aJIbHO — KPAaeBOM 3a/1a4M ISl OJHOPOJHOIO ypaBHEHMs THIIEPOOINYECKOro
TUIA

TU_20U 0<x<l, t>0)
ot OX
u0,0)=0, u(l,t)=0, u(x0)=f(x), augt(’o):(p(x)
nzx

n
umeeT Bug  U(X,t) = Z(AncosTﬂa BsmTﬂatjsml—

e An u Bn - IPOU3BOJIBHBIC ITOCTOSAHHBIC:

| |
A, =Ej f (x)sin%dx, B, =ij¢)(x)sin%dx.
l'o I nzao I

3anummre pemrenue 3anaun npu a=4, =2, f(x)=1 ¢@(x)=0.
| OTBer | ‘
3AJIAHME 12
o°u o°u

JlaHO HEOTHOPOJHOE BOJHOBOE YpaBHEHHE e —16§+ f(X,t) Tpu OJHOPOTHBIX I'paHUY-
HBIX U HAaYaJIbHBIX YCJIOBUAX
u(0,t) =u(8,t) =0, u(x,0)=

HaiiguTe (C TOYHOCTBIO TO MHOKHUTENSI) COOCTBEHHBIE (DYHKIIMU 3a]a4H.

ou(x,0) _ 0

| OtBer ‘

3AJIAHHE 13
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OO1ee pemeHre Ha4albHO — KPaeBOM 3aa4M Uil OJHOPOJHOIO ypaBHEHUS MapabonyecKoro
TUIA

2
%”:f%‘j, O<x<l, t>0) u(0,t)=0, u(l,t)=0, u(x,0)= f(x)
00 7(@)% . Nax
AMEET BUJ u(x,t)=>Ae ' SlnT, riue An - TMPOU3BOJIbHASA ITOCTOSTHHAS
n=1

|
A = Izj f (x)sin nl—ﬂxdx. Bamummure pemenue sanaun npu a=1,1 =1, f(x) =1.
0

| Otger |
3AJIAHHME 14
JIaHO OIHOPOIHOE YPaBHEHUE TEIIONPOBOJIHOCTH CTEPIKHS
‘;—“ 222‘, (0<x<1 t>0).

Ha xoHmax crepxkHsA 3aJaHbl IIOCTOSIHHBIE M pa3JIM4HbIE HEHYJEBbIE TeMIEpaTyphbl
u(0,t) =15, u(Lt) =25, nauansuoe ycnosue: U(X,0) = 20X +5.
[on6epure HoByio dyukumio V(X,t), ceasannyio ¢ uckomoit dynkuumeir U(X,t) Tax, 4To6mH!

JUIs Hed IpaHUYHbIE YCIOBHS CTATH OAHOPOAHBIMH. Kakoil BUI MpUMET MpH 3TOM HayaibHOE
yenosue V(X,0) ?

| OtBer ‘
3AJJAHHME 15
o’u  o%u
O6miee pemenue 3anaun Jupuxie pis ypasHeHnus Jlannaca g + W =0
X

npsmoyronsHoit obmacty D:0<x<a, 0<y<b, npu oaHOPOAHBIX rPaHMYHBIX YCIOBHSIX
Ha BeprukanbHpx croponax obmactu U(0,y) =0, u(a,y)=0

N uw
b—=
D
0 \MUI (X) a X
-1
umeer Bua  U(X,Y) = Z{a sh z(b-y) +b,sh rmy}sm (sh nﬂbj ,
a a a a
rae a, =—le(x)sin%dx, b, =ETU2(x)sin%dx.
ao a ao a

Haiinute 3Hauenue pyHkuu U(X, y) B LIeHTpe obnacty mpu A =106, b=4,ccmu

X npu 0<x<3, _
Ul(x)_{s-x mpu 3<x<p, D20

| OtBer |

OreHka «OTJIMYHOY» BhIcTaBisieTcs cryAeHTy 3a 90 — 100% npaBUIBHBIX OTBETOB,
OILICHKA «XOpOUIO» - 32 HE MeHee 75% MpaBUIbHBIX OTBETOB;
OILICHKA «YJOBJIETBOPUTEILHO» - 3a HE MeHee 50-60% npaBuIbHBIX OTBETOB,
OLIEHKA «HEYJOBJIETBOPUTEILHO» - 32 MeHee 50 % MpaBUIBLHBIX OTBETOB.
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N =

P ©O©oONO U A ®

12.
13.

14.

15.

16.
17.

=

0.

Kommiiekt Bonpocos (YO)
(nast onenku komnerennuii OK-1, OIIK-5, I1K-2)

Bonpocsl o psitam @ypbe

JlaiiTe onpeieieHue OCHOBHOM TPUTOHOMETPUUYECKOU CUCTEMBI (DYHKIIHI.
TpuroHoMeTpryecKkue CUHYChl W KOCHHYCHl OPTOTOHAJIbHBI HA MPOMEKYTKE
[—70, 7], @CTIHL. e

Kak ctaBuTcs OCHOBHas 3ajjaya TapMOHHYECKOrO aHaiau3a ?

3anumure psag Oypbe ns GyHkumii ¢ nepuogom 7' =2r.

Yenosus [dupuxie.

ChopmynupyiiTe Teopemy O pa3ioxUMOCcTH (PyHKIUH B psia Dypbe.
Sanumure psg Oypwe A yeTHbIX GyHKUUN ¢ nepuogom 1 =27
3anumure psg Oypwe s HeueTHbIX GyHKUUN ¢ iepuogom 1 =27 .
Banuiute psag Pypoe st QyHKIHUE ¢ TpOU3BOILHBIM TiepuogoM T = 2I.
3anumure psg Oypbe A 4eTHBIX (PYHKIUN ¢ IPOU3BOJILHBIM IEPHOJIOM
T=2I

. 3anummrte psag Oypbe aias HedeTHbIX (YHKUMNA ¢ TIPOU3BOJIBHBIM NEPHOIOM

T=2l

Kaxk ocymiectBisiercs paznoxxkeHue B psjg Oypbe HENEPUOANUECKUX DYHKIUN?
Kak ocymectBisiercst pasnoxenue B psa @ypse QyHKIUH, 3aJaHHbIX HA WH-
tepBaie (0, 1), yeTHbIM 0Opazom?

Kaxk ocymectBisiercst pasznoxkenue B psii Pypbe QyHKIMNA, 3alaHHbIX HA WH-
tepaie (0, I), HeueTHBIM 00pazom?

Jlaiite ompenenenune o6oOmeHHoro psga dypee. 3anumure Gopmyny IS
onpeneneHus: ko3¢ uimeHToB 006061meHHoro psga Oypne.

Cucrema QyHKIUI Ha3bIBA€TCS OPTOHOPMHUPOBAHHOM, €CIH. ... ..............
[Ipumenenue psagoB dypre K penieHUIo KpaeBbIX 3a7ad 11t OOBIKHOBEHHBIX
muddepeHnnanbHbIX ypaBHEHUH.

Bonpocsl 10 ypaBHeHHSIM MaTeMaTH4YeCKON (PU3UKH

Knaccudukanus ypaBHeHUd MaTeMaTUYECKON (PU3UKU.
[lepeuriciiuTe OCHOBHBIE YpaBHEHUS MaTeMaTH4eCKOW (DU3MKU M 3aJayu, K
HUM MIPUBOJSIINE.
BbIBOJ 0THOPOJIHOTO BOJTHOBOTO YPaBHEHHUS Ha MPUMEPE 3a/1a4u O MajbIX cO0-
CTBEHHBIX KOJIEOAHUSX CTPYHBI, OCHOBHBIE JTOMYLICHUS.
[locTaHOBKa HaYaJbHO-KPAa€BOM 3aJadd Il  OJHOPOJHOTO  BOJIHOBOTO
YpaBHEHUS.
Pemenne ogHOPOMIHOIO BOJIHOBOTO YPAaBHEHUS METOAOM pa3JelieHUs Mepe-
MEHHBIX.
duznyeckoe UCTOJIKOBAHUE PELICHHSI 33Ja4l O MaJIbIX CBOOOJHBIX KOJICOaHU-
X CTPYHBI KOHEUHBIX pazmepoB. CTosune BoHbI. COOCTBEHHBIE YaCTOTHI KO-
neOaHui CTPYHBI.
ITocTaHoBKa 3aaun O NPOAOJBHBIX KOJIeOaHUSAX cTepKHA. OnpeneseHue cKo-
POCTH pactpoCTpaHEHUs TPOJIOJIbHBIX BOJIH B MaTepuae.
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8.
9.

10.

11.

12.

13.

14,
15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

OcecumMMeTpuYHbIE COOCTBEHHBIE KOJIEOAHUSI KPYTOBOM MEMOpaHHBI.
VYpaBuenue u ¢pyukiuu beccens.

[TocTanoBKka 3aauil O BBIHY>KJEHHBIX KOJIEOAHUSX CTPYHBI MPU OTCYTCTBUU
HaYyaJbHbIX BO3MYIICHUN.

Pemienne HEOOHOPOJHOIO BOJHOBOTO YPaBHEHHS METOJIOM pa3JOKEHHS 10
COOCTBEHHBIM (DYHKIIUSIM.

Pemienne HEOTHOPOAHOTO BOJIHOBOTO YPAaBHEHUS MPU HEOJHOPOIAHBIX Hayajlb-
HBIX YCIOBUSIX (IIPU HAJTUYUU HAYaIbHBIX BO3MYIIECHUN).

Pemenne HavanmpHO-KpaeBOM 3aJa4v JUIsI BOJHOBOTO YPAaBHEHHS MPU HEOJHO-
POJIHBIX TPAaHUYHBIX YCIOBUX. Penykuus oOmieit kpaeBoii 3a1a4u.

BriBO1 ypaBHEHUS TEMIONPOBOAHOCTH CTEPKHSL.

IlocTaHOBKa HAaYaIbHO-KPAEBOM 3aJau Uil OJHOPOAHOTO YPaBHEHHUs TEIUIO-
MPOBOJIHOCTH.

Pemienne 0qHOPOIHOTO ypaBHEHHS TEIUJIONPOBOJHOCTH METOAOM pa3CIICHUS
IIEPEMEHHBIX.

Pemenne oqHOPOIHOrO ypaBHEHUS TEIUIONPOBOMAHOCTH JUIsl CiIydasl CTalUO-
HapHOW HEOJHOPOIHOCTH.

PemieHne HEOOHOPOAHOTO YpaBHEHHS TEIUIONPOBOJAHOCTU METOJIOM pPasJio-
YKEHHUSI IO COOCTBEHHBIM (DYHKITHSIM.

VYpaBuenue Jlannaca. 3anuch B pa3iMyHbIX cUCTeMax KoopauHaT. [locTaHoBKa
KpAaeBbIX 3a7a4 i ypaBHeHus Jlannaca.

Pewmenne 3anaum dupuxiie nns ypaBHeHud Jlamiaca B mpsAMOYTOiabHOM 001a-
CTH METOJIOM pa3JeieHUs IEPEMEHHBIX (ISl pa3IMuYHbIX KOMOUHAIIUN TpaHny-
HBIX YCIIOBHIA).

Pewmenne 3anmaum Jdupuxie nns ypaBHeHud Jlamiaca B mpAMOYTOiabHOM 001a-
CTH C MOMOIIBIO ABOMHOTO TPUTOHOMETPUUECKOTO psiga Dyphe.

Pemenue 3amaum Hupuxine mns ypaBHeHusi [lyaccona B mpsiMOyrojibHOW 00-
JIACTHU.

VYpaBuenue ['enpmronsiia. Pemenne 3amauun Ha COOCTBEHHBIC 3HAYCHUS IS
OJIHOPOJHOTO yYpaBHEHUs [ enbMToIbIa B IPSIMOYTOJIbHOM 00J1aCcTH.

Pemenue ypaBuenus ['enbpMrosbiia B KpyroBoil 00JacTH METOJOM pasjelie-
HUs epeMeHHbIX. [locTaHOBKA 3a71a4K HA COOCTBEHHBIE 3HAUYCHUSI C YCIOBUEM
NEPUOJANYHOCTH.

KommuiekT 3ajaHuii 1Jis1 BbITOJHEHUS
pacuetHo-rpaduueckux pador (PI'P)
(nast ouenku komnerenuii OK-1, OIIK-5)

10 AU CHUIIJINHE

YpaBHeHUsI MATEMATHYECKON (DUBUKHU
(HauMeHOBaHWE AUCIUIUTHHBI)

Bapuant Nel

1. Pa3noxuth GyHKINIO
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0 mpu -3<x<0
y=92x/3 mpu 0<x<3/2
0 mpu3d/2<x<3
B psag Dypee:

- MOCTPOUTH rpaduK 3aJaHHON (QYHKIIUU HA OTpE3Ke e€ ONpeIesICHNUS;

- BBIYMCIUTH KO3QuimeHtsl e€ psaa Oypee;

- 3ancath psag Oypwe A 3agaHHON QYHKIUY;

- MOCTPOUTH TpaduK MOTYyYEHHOTO psina Pypbe HA OTPE3Ke OMpeeNieHUs 3aIaHHON (QYHK-

LUH.

2. B Busie psaga @ypwe HaliTu pemrenue Y = Y(X) KpaeBoii 3a1auu

y'=q(x), (0<x<3), y(0)=0, y'(@d)=0,
rue ((X) — orpaHuueHHas, KyCOuHO-HenpepbiBHas Ha otpeske [0, 3] GyHkuus
_J2x/3 mpm 0<x<3/2
971 0 mpu 3/2<x<3,
3. Paznoxuth GpyHkuio Yy = X/2 Ha orpe3ke 0 < X < 2 B 0000ménnbIi psag @ypwe mo cucreme

OpPTOTOHAJILHBIX HA 3TOM OTpe3ke (YHKIUil, B KAUeCTBE KOTOPHIX B3STh COOCTBEHHbIE (PYHK-
[IMU 33/1a4¥ HAa COOCTBEHHbBIC 3HAUCHUSI

o' +2p=0 (0<x<2, 1>0), ¢(0)=0, ¢(2)=0,
IpeIBapPUTEIILHO IIPOBEPUB MX HA KBAJPATHUYHYIO HHTETPUPYEMOCTH M OPTOTOHAIBHOCTb.

4. Haiiti pemienne U = U(X, t) HauaibHO-KpaeBO# 3a1auul Il TUIIEPOOIMIECKOTO YPaBHEHHUS

ou o4
¥=9W, (0<x<3, t20),

u(o.H =u@E 1 =0 u(x,O):{ X mpu 0=X<3/2, u(x0) _

3—x mpu 3/2<x<3, ot

5. Haiiti pemenne U = U(X, t) HayaabHO-KpaeBO# 3aaaun i MapabOIMYECKOr0 YpaBHEHHS B
BUJIE 00001mEHHOTO psina Dypobe

0.

ou o%u
—=16—+(2-x)e", (0<x<2, t>0),
p pv (2-x) ( )
u(0,t) =0, M=0, u(x,0)=0.
Bapuant Ne4

1. Pa3noxuth GyHKINIO
0 mpum -4<x<0
y=<x/2 mpu 0<x<2
3—-X mpu 2=<x<4
B psag Dypee:
- MOCTPOUTH rpaduK 3aJaHHON (PYHKIIMU HA OTPE3Ke €€ ONpeeICHUS;
- BBIUUCIUTH KOd(hurueHTs! € psiga Dypobe;
- 3anucathb psaa Pypbe A 3aAaHHON QYHKIMH;
- IOCTPOUTH Tpaduk noaydeHHoro psaga Oypee Ha OTpe3Ke onpeaeeHus 3aJaHHON (QyHK-
U,
2. B Buge psana @ypbe HaiiTi penienue Y = Y(X) kpaeBoi 3a1aun
y'=a(x), (0<x<4), y(0)=0 1y(4=0,
rne ((X) — orpaHuYeHHas, KyCOYHO-HenpepbiBHast Ha oTpeske [0, 4] GpyHkums
| x/2 mpm 0<x<2
9=13-x mpu 2< X< 4.
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3. Paznoxute ¢pynkuuo Y =X — 1 Ha oTpeske 0 <X <2 B 0000meénnbIi psag Pypre no cucre-
M€ OPTOTOHAJBHBIX HA 3TOM OTpe3Ke (YHKUHMH, B KaueCTBE KOTOPHIX B3STh COOCTBEHHBIC
GyHKIIMM 337294 Ha COOCTBEHHBIC 3HAYCHUS

o'+ X2p=0, (0<x<2, A20), ¢0)=0, ¢(2)=0,

MpeBApUTENIbHO MPOBEPUB UX HA KBAJAPATUUHYIO HHTETPUPYEMOCTh U OPTOTOHAIBHOCTb.
4. Haiitu pemienune U = U(X, t) HauaibHO-KpaeBO# 3a1a4u JUIsl MapabOIUUECKOro ypaBHEHHUS

2
N _39Y  (0sxs2 t20),
ot OX
u(o,t) =0, %:o, u(x,0) = 2x

B BUJIe 00001mEHHOTO psina Dypbe.
5. Haiitu pemrenue U = U(X, t) HauaapHO-KpaeBO# 3a1a4u JJIs1 TUIEPOOIMUECKOrO yPaBHEHHUS

ou o4
Eard

+(@—x)sin2t, (0<x<l t>0),

ou(x,0) 0
0

Kpurtepun onenku:

- OLICHKA «3aYTE€HO» BBICTABIISIETCS] CTYIEHTY, €CIM OH PETYJSPHO B TEUEHHUE Ce-
MeCTpa MPEJCTaBIsA PELICHUs 3a/1a4, BBIIOJHUI MOJHOCTBIO BCE 3aJaHMS U HMX
3aIlMTUJI, OTBETUB HA BOIPOCHI IPEMNO/1aBATES;

- OLICHKA «HE 3a4TEHO» BBICTABJISIETCS CTYAEHTY, €CIIM OH HEPETYJSIPHO B TEUCHUE
ceMeCTpa MPEACTaBIsUl PELICHUS 3a7a4, BBIIOJHUJ 33aJaHUs HE IOJHOCTBIO WM
BOOOIIIE HE MPEACTaBIsI paboThl Ha MPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOU-
HOCTH B OTBETAX HA BOIPOCHI PENIOAABATENS.
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