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1. Henau ocBOCHUS IUCHHUILIIHHBI
K ocHOBHBIM messiM OCBOEHUS JUCHUILIMHBI «MaTeMaTrnka - CrieuuaibHbIE TJIaBbD)
CIEAYET OTHECTH:

- BOCIIUTAHKE Y CTYJIEHTOB 00IIIell MaTEMaTUYECKON KyJIbTYPHI;

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

- pa3BUTHE CIIOCOOHOCTH CTYACHTOB K MHAYKTUBHOMY U JEIYKTUBHOMY MBIIII-
JICHUIO HapsAy C Pa3BUTHEM MAaTEMaTUYECKON HHTYULIUU;

- YMEHHE CTY/JCHTaMHU Pa3BUBATh HABBIKM CAMOCTOATEIHHOTO M3YUYECHHS y4eO-
HOM M HAay4YHOW JIMTEPATYphl, COAEPKAIIEH MATEMATUYECKUE CBEIACHUSA M PE3yJIbTa-
THI;

- - (hopmupoBanme y CTyneHTa TpeOyeMoro Habopa KOMIIETCHIINM, COOTBET-
CTBYIOIIMX €r0 HAMPaBJICHUIO MOJTOTOBKY M 00ECIIEUNBAIOIINX €r0 KOHKYPEHTOCIIO-
COOHOCTb Ha PhIHKE TPY/a.

K 0CHOBHBIM 3aa4aM OCBOCHHS JHUCLHILIMHBI «MaTeMaTuka - CrielMaIbHbIE
IJIaBb» CIIEIYET OTHECTH:

- OCBOEHHUE CTYyJICHTAaMH OCHOBHBIX MOHSATUH, METOJIOB, (HOPMUPYIOIIUX 00-
IIYI0 MaT€MaTUYECKYI0 MOATOTOBKY, HEOOXOIUMYIO JJIsl YCIEIIHOTO PEUICHUs Bax-
HBIX JUISl IPAKTUYECKUX NPUIIOKEHUN 3a1a4 ONTUMHU3ALINH;

- NIOATOTOBKY CTYAEHTOB K JESATEIIbHOCTH B COOTBETCTBUHU C KBATH(PUKAMOH-
HOM XapaKTEepHCTHKOW OakanaBpa MO HANpPAaBICHHUIO, B TOM uucie (HOopMUpOBAHHE
YMEHUI MCHOJIb30BaTh OCBOEHHBIE MATEMATHUYECKHE METOAbl B MPOodecCHOHAIbHOM
NEeSATENBHOCTH.

B nucuumnube «MaTtemaTuka — ClieHMaibHbIE TJABbD) MPEIyCMAaTPUBAETCS
M3Y4YEHUE CTYJCHTAMH BaXXHBIX JIJII OCBOEHUS OPYTHMX JAMCLMIUIMH MEXaHUKO — Ma-
TEMAaTUYECKOI0 IIUKJIA U YCIENTHOW NpohecCUOHATBHON eI TeIbHOCTH pa3ieioB Ma-
TEMaTUKH, MOCBSILIEHHBIX TAPMOHUYECKOMY aHaln3y U IuddepeHranbHbIM ypaB-
HEHUSIM MaTeMaTU4yecKoi Gpusuku

2. Mecro nucuuiuinnabl B ctpykrype OOII cnenuanaurera

HucunminHa «MatemaTuka - CleuaIbHbIE IT1aBbl» OTHOCUTCS K JIEKTUBHBIM
muciuuinHam 6noka bl. Ee uzydyenue 6asupyercs Ha qucuuiuinHe «MaTemaTukay.
JucuurminHa o0ecrneuynBaeT u3yuyeHue TUCIUILINH:

- MaTEMaTHKa,;
- pusuka;
- TEOpeTUYECKass MEXaHUKA;
- JKOHOMHUKA;
- COIPOTUBIICHUE MATEPHUATIOB;
- IPUKJIaHASL TEOPHUS KOJIeOaHU;
- HAIG)KHOCTh MEXaHUYECKUX CHUCTEM;
- CTPOUTEIIbHASI MEXaHUKA MaIlIuH
- CTAaTUCTUYECKAsi MEXAHUKa,;
- 3JIEKTPOTEXHUKA, AIEKTPOHUKA U SJIEKTPOIPUBOI;



- MCTO KOHCYHBIX 3JICMECHTOB,

- MCXaHUWKa KOMITIO3UIIMOHHLIX MaTCPHUAJIOB,

- TCOpUA MCXaHHU3MOB U MAIlIMH,

- KOHCTPYMPOBAHKE U pacyeT aBTOMOOWIISI U TpaKToOpa
- OCHOBBI BapUAIIMOHHOTO UCUYHCIICHUS,

- ONITUMAJILHOE MPOEKTUPOBAHUE;
- TEOpHs YIIPYTOCTH;

- TeOpus IUIACTUYHOCTH;

- TEOpHS MOJ3YUYECTH;

- IMHAMUKa MalluH;

- OCHOBBI (PU3MKH MMPOYHOCTU U MEXAHUKA PA3PYIICHUS;

- BBIYUCJIMTEIIbHASI MEXaHUKA,;

- MPOYHOCTH MAIITUH U aNmnapaToB
B oucyunnunax no evib6opy cmyoenma:
- YpaBHEHHUS MaTeMaThuuecKon (pu3uku;

- YCTOMYHUBOCTD Je(HOPMHUPYEMBIX CUCTEM;

- YCTOﬁqHBOCTB MCXaHHNYCCKUX CUCTCM,
- YMCJICHHBIC MCTOBI,

- PAKTUKYM 10 BBIYUCIIUTEIILHON MEXaHUKE;
- HH)KEHEPHBIE METO/IbI pacyeTa MEXaHUYECKUX CUCTEM
- MAaTEMaTUYECKOE MOJEIMPOBAHNE TPAHCHIOPTHO — TEXHOJIOTUYECKUX CPEJICTB;
- 3JIEMEHThI MAaTEMaTUYE€CKOr0 MOJIEIUPOBAHUS (PUZNYECKUX TTPOLIECCOB.
3. IlepeyeHb MUIIAHUPYEMBIX Pe3yJbTATOB 00y4YeHMs 10 JMCUMILINHE,

COOTHECEHHbIC C IUIAHMPYEMbIMH PpPe3yJIbTATAMHM OCBOCHHUS 00pa30oBaTe/IbHOH
NMPOrpamMmbl
B pe3ynbrare oCBOEHHMS TUCUMILIMHBL y oOydarouuxcs GopMUpPYIOTCS CIAEAYIOIINE
KOMITETCHIIMM U JIOJDKHBI ObITh JOCTUTHYTHI CJIEIYIONIUE PE3yJbTaThl O0yUYeHUS Kak
sTan GOPMHUPOBAHUS COOTBETCTBYIOIINX KOMITETCHITHIA:

Kon B pesyabrare ocBoeHuss | Ilepeyenb niiaHupyeMbIx pe3yJibTa-
KOMIIETEHIIUM | 00pa3oBaTeIbHOM MPo- TOB
rpaMMbl 00y4aromuics 00y4eHHs 10 TUCHHUILTHHE
JH0JIZKeH 00,1a/1aTh
VK-1 CnocoGeH  OCyIIECTBISTh | 3HATh:

KPUTHYECKUW aHaJIu3 Ipo-
OJIEMHBIX CUTYallMil Ha OC-
HOBE CUCTEMHOT'0 MOAX0a,
BbIpa0AaThIBaTh CTPATETHUIO
JNEUCTBUI

® AKTyaJIbHBIE MPOOJIEMBI COBPEMEHHO-
r0 Hay9HOTO W TEXHUYECKOTO pa3BH-
Tus, Quiocodckre mpodIeMbl camo-
Pa3BUTHS W CaMOpEATM3aIlUU Yeso-
Beka B 00JJaCTH MaTEMaTUKH M TeX-
HUYECKUX HAYK

yMeTh:

© a0CTPAKTHO MBICIUTh, 0000IIATH,
CHUCTEMATU3UPOBaTh W aHAIU3HPO-
BaTh MOJIYYEHHYIO UH(OPMAIUIO

BJIA/I€Th:




® Ha OCHOBE OCBOCHMS OCHOBHBIX IIO-
JOKEHUH, 3aKOHOB U METOJIOB Mare-
MaTHKH BJaJleTh CIOCOOHOCTBIO K
abCTpaKTHOMY MBIIIJICHUIO, aHAIN3Y,
CHUHTE3Yy MH(pOpMauu

4. CTpyKTYypa ¥ coepKaHue TUCHUILTHHBI

OO0masi TpyI0EMKOCTh JUCIMIUIMHBI COCTaBIIsIeT 3 3a4eTHHIC €IUHHUIIBI, T.C.
108 akamemudeckux 4acoB (M3 HUX 54 yaca — caMOCTOsATENIbHasl paboTa CTY/ICHTOB).

Hucuunnuna «MaTtemaTuka - ClelHalbHbIE TJIaBbl» H3y4aeTCs Ha BTOPOM
Kypce B TpeTbeM ceMectpe. [Ipu 3ToM Ha nekuuu Bbiaensiercs 1 yac B Henmemio (18
4acoB), Ha MPAKTUUYECKHUE 3aHATHS — 2 yaca B Henelto (36 yacoB), hopmMa KOHTPOJIS -
HK3aMEH.

CtpykTypa U coJep:KaHue NUCIUIUIMHBI «MaTemMaTHka - CrelMalIbHbIE TJIaBbD»
10 CPOKaM U BHJIaM paboThl oTpaxeHsl B [Ipunoxxennn 1.

CopneprkaHue pa3aejioB IMCUHUINIHHBI

BBenenue
[IpeameT, 3amaum U comepxaHue AUCIUTUTHHBI. OCHOBHBIC 3TaIlbl Pa3BUTHS JAWCIIH-
wnHbl. CTPyKTypa Kypca, €ro MECTO M POJb B MOATOTOBKE CIEIHAIIMCTA, CBS3b C
JIPYTUMU TUCIATUTAHAMH.

Pazgea 1. F'apmonnyecknii aHaus.

Tema 1. IlocTtaHOoBKa OCHOBHOW 3aJadyd TApMOHUYECKOTO aHanuza. Oproro-
HaJBbHOCTh TPUTOHOMETpUUECKUX (pyHkimil. Pa3noxenue B psin Oypbe QyHKUMI
nepuosioM T =27 . @opmynsl kodpduinentoB Oypre. Ycnosus upuxie. Teopema
0 Pa3JI0KUMOCTH nepuoandeckux GyHKIui B psia Pypee. Pag Oypbe 11l YETHBIX U
He4YeTHBIX (pyHKIMI. Paznoxenue B psag Oypbe GyHKUUNA C TPOU3BOJIBHBIM MEPUO-
oM. OCOOEHHOCTH Pa3lIoKEHUS HEMEPUOINYECKUX (PYHKIIUM, MOHATUE UX TIEPUOIU-
4ecKoro nponospkeHus. [lpumenenue psaaos @ypbe 11 pelieHns KpaeBbix 3a1ay.

Tema 2. O600mennbiit psag @ypse. OpTOHOPMUPOBAHHBIE CHCTEMBI (PYHKIIHIA.
[lomyyeHue cucTeMbl OPTOTOHAJBHBIX Oa3MCHBIX (YHKUUNA C MOMOILBIO 33Ja4Md Ha
cOoOCTBEHHBIC 3HAUCHUS JIJI1 OOBIKHOBEHHBIX MU PEpEeHIIMATBHBIX YPaBHECHHM.

Pazgea 2. lu¢epeHunanbHbie ypaBHCHUSI MATEeMaTHYEeCKON QUMK

Tema 1. OcHoBHbIE TTOHATHS U onpeneneHus. Knaccudukanus TMHEHHBIX qUd-
(dbepeHIMaIbHBIX YPaBHEHUIN C YaCTHBIMU MPOU3BOAHBIME 2-TO mopsiaka. OCHOBHBIC
ypaBHEHUs mMaTeMaTtndeckod ¢u3uku. [locTaHOBKAa KpaeBbIX M HavyallbHO-KPACBBIX
3a/1a4 JIJIs1 HUX, UX (PU3UYECKUM CMBICIL.

Tema 2. BeiBog BOTHOBOTO ypaBHEHUSs. PereHue ogHOpOAHOTO rUmepOOIIye-
CKOTO YPaBHEHHUSI C OJHOPOJHBIMU I'DAHUYHBIMHU YCIOBUSMH METOJIOM PA3JICICHUS
MEPEMEHHBIX. 3a/1aul O MaJIbIX CBOOOJIHBIX KOJICOAHUSX CTPYHBI, O MPOJOJIHHBIX KO-
NeOaHUsX CTEPHKHS.

Tema 3. Pemenue HEOMHOPOTHOTO THMEPOOIMYECKOTO YPaBHEHUS C OTHOPOJI-
HBIMU TPAHWYHBIMU YCJIOBUSMHU METOJIOM Pa3JIOKEHUSI IO COOCTBEHHBIM (DYyHKIIUSIM
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OJTHOPOJIHOM 3a/1a4n. 3aa4a 0 BbIHYKICHHBIX KOJIEOaHUSIX CTPYHBI IPU OTCYTCTBUU
HayaJbHBIX BO3MYIIEHUNA M MPU HEOJHOPOAHBIX HAYAJBHBIX YCIOBHUAX. Pemykumus
oOuieil HauaabHO-KpaeBOM 3a7auu JUIsl HEOJHOPOIHOTO T'MIIEPOOIMUECKOrO ypaBHeE-
HUS K 3a/1a4€ C OTHOPOJHBIMU I'PAaHUYHBIMHU YCIOBUSIMU.

Tema 4. Pemenne OgHOPOJHOTO BOJHOBOTO YpPaBHEHHUS B KPYroBoil oOJjacTw.
VYpasuenne u pynkuun beccens. OcecumMeTpuuHbie KoieOaHusi KpyroBoil MmeMOpa-
HBI.

Tema 5. Pemienus HauaabHO-KpPAeBbIX 3a7ay AJsl OJHOPOJHOTO U HEOJHOPOIHO-
ro napadoJIMYecKOro ypaBHEHHUSI C OJTHOPOJHBIMU M HEOJHOPOJHBIMUA I'PAaHUYHBIMH
YCIOBUSIMH.

Tema 6. [locTanoBka KpaeBbIX 3a1au ais ypaBHeHus Jlamnnaca. @yHIaMeHTallb-
Hble pelleHus ypaBHeHus Jlarutaca. Pemenwue 3amaum upuxine it ypaBHEHUS
Jlarutaca B mpsMOyTONIbHOM oOacTH. PermeHune HEOAHOPOIHOTO SIUTHITHYECKOTO
YPaBHEHHUS C OJHOPOAHBIMH TPAaHWYHBIMU YCIOBUsAMHM. Pemenue 3amaum upuxie
g ypaBHeHus IlyaccoHa B mpsiMoyrosibHOW 00JacTy B ABOMHBIX TPUTOHOMETpUYE-
cKkuX psanax Pypsoe.

Tema 7. YpaBuenue ['ensmronbiia. Pemenue B kpyrosoit oonactu. Pemenue Ha-
BbE€ HEOJHOPOJAHOIO0 OMTapMOHHUYECKOTO YpaBHEHHS — 3a7ada 00 M3rude MmapHUPHO
OIIEPTOU TJIACTUHBI.

5. Oﬁpa3OBaTeJII)HI>Ie TCXHOJOTHH, IPUMCHACMbBIC ITPU OCBOCHHH JUCIHHUIIIIUNHBI

MeTonuka mpenogaBaHus TUCIUATUIMHB «MaTeMaThka - CIieUaabHbIC TIIaBbhDY
U pean3anus KOMIIETEHTHOCTHOTO MOIX0/a B U3JI0KCHUH U BOCTIPUSATHH MaTepuaia
MPETYCMaTPUBAIOT MCTIOJB30BaHUE CICTYIONINX aKTUBHBIX U WHTEPAKTUBHBIX (HOpM
MIPOBE/ICHMS TPYIIIOBBIX, HHAWUBUAYAIbHBIX, ayJUTOPHBIX 3aHITHH B COYECTAHUH C
BHEAYIUTOPHON paboTOM ¢ 1enblo (OPMUPOBAHUS U PA3BUTUS MPOPECCUOHATIBHBIX
HABBIKOB 00YyYaIOIIUXCSI:

— 3allliTa U WHIUBUIYAIBHOE OOCYXKIEHUE BBHITIOJHAEMBIX ITAOB PaCYETHO-
rpaduueckux pador;

- TIPUBJICYCHHE JIYUIIUX CTYJEHTOB K KOHCYJIBTUPOBAHUIO OTCTAIOIINX.

— OpraHu3alys ¥ MPOBEJEHUE TEKYIIETO KOHTPOJIS 3HAHHUM CTYJEHTOB B (hopme
0JIaHKOBOTO TECTUPOBAHUS;

— TMPOBEJICHUE WHTEPAKTUBHBIX 3aHATUM MO MPOIEAYpEe MOATOTOBKUA K MHTEP-
HET-TeCTHPOBAHMUIO Ha caiiTax: i-exam.ru, fepo.ru;

— WCIOJIb30BAaHUE WHTEPAKTUBHBIX (DOPM TEKYIIETO KOHTPOJSA B GopMe ayau-
TOPHOT'O ¥ BHEAYTUTOPHOTO HHTEPHET-TECTUPOBAHUS;

UTOTOBBIA KOHTPOJIb COCTOUT B YCTHOM 9K3aMEHE 10 MaTeMaTUKEe C YI€TOM pe3yJib-
TaTOB BBIMIOJIHEHHUSI CAMOCTOSITEIILHBIX PadoT.

VY enbHbIA BEC 3aHATHI, TPOBOJUMBIX B MHTEPAKTUBHBIX (DOopMax, OINpesesieH
TJIaBHOM IIEJII0 00pa30BaTEIbHON MPOTPAMMBI, OCOOEHHOCTHIO KOHTHHTEHTa 00Y-
YaIONUXCS U COJIepKaHNEM JTMCHIUIIIUHBI «MaTeMaTrka - CrieliMaibHbIC TJIaBb» U B
1IeJIOM 10 TucturuinHe coctaBiisieT 50% ayauTOpHBIX 3aHATUNA.  3aHATHS  JICKIIH-
OHHOTO THMAa cocTaBisAOT 33 % OT 00beMa ayAUTOPHBIX 3aHSITHH.



6. OueHouHbIe CpeACTBA JJISl TEKYLIEr0 KOHTPOJISl yCIeBAeMOCTH, IIPOMEKYTOY-
HOM aTTeCTAMHU MO MTOraM OCBOEHHUS] JUCHUILIUHBI M y4eOHO-MeTOAn4YecKoe
o0ecreyeHne CaAMOCTOSAATEILHOM PA0OThI CTYACHTOB

B nponecce 00yyeHus: UCTIONB3YIOTCA CIIEAYIONINE OIIEHOYHbIE (hOPMBI camo-
CTOSITEJIbBHON pabOThl CTYJEHTOB, OIIEHOUHBIE CPEACTBA TEKYIEr0 KOHTPOJISl yCIieBa-
€MOCTH U MPOMEXKYTOUHBIX aTTECTAIIMIA:

- 0/IHA pacyeTHO-Tpaduyeckas padora.

PacueTrHo-rpadguyeckas padora Ne 1. Yacrts 1. Paasl @ypbe [Ipumenenne
psiaoB @ypbe K HHTEITPUPOBAHMI0 O0BIKHOBEHHBIX NU(P(epeHunaNbHbIX YPaB-
HEHMU.

E€ xpartkoe conepxaHue:

paszioxenue B psax Oypre Henepuoanmdeckoi ¢yHKuU Ha otpeske [—l, |]; mpu-
MeHeHue psioB Dypbe s pelieHus] KpaeBbIX 3a/a4; pa3jiokeHUue B 000OIIEHHBIMN
psin dypre dbynkuuu Ha otpeske [—l, |]; HaxoxneHne coOCTBEeHHBIX (DYHKIUH Mapa-
00JIMUYeCKOro, runepO0INYECKOr0 WU SJUTUIITUYECKOTO YpaBHEHUS;

PacuetHo-rpagpuueckasi pabora Ne 1. YUactp 2. Pemenne ypaBHeHuii mare-
MaTH4YeCKON (PU3UKH.

E€ xpartkoe conepxaHue:

[Toctpoenue penieHus B Bujae 00001mEHHOro paga @ypwe 1100 0JHOPOIHOTO Ha-
paboIMyYecKoro WM runepOOJMYECKOr0 YpaBHEHHsI C OJHOPOJIHBIMU T'PaHUYHBIMU
YCIIOBHSIMU ¥ HEOJHOPOJHBIMU HAaYaJbHBIMU YCJIOBHSIMU, JIMOO HEOJTHOPOJHOTO Ma-
pabOIUYECKOTO MM THNEPOOINYECKOrO0 YPaBHEHUS C OJHOPOAHBIMH T'PAaHUYHBIMH
YCIOBHSIMU WU HAYaJIbHBIMU YCJIOBHUSIMH, JTMOO HEOJHOPOJIHOTO SJUITMITHYECKOrO
YpaBHEHUS C OJTHOPOJHBIMU I'PAHUYHBIMU YCIOBUSIMHU.

OLEeHOYHBIE CPENCTBA TEKYIIETO KOHTPOJSA YCIIEBAEMOCTH BKJIKOYAIOT KOH-
TPOJIbHBIE BOMPOCH M 3ajaHusi B ¢opme OJIAHKOBOTO TECTUPOBAHUS JJISI KOHTPOJIS
OCBOCHHMSI 00YUaIOIUMHUCS pa3aesioB JUCIUIUTHHGI, iprueM PTP.

OOpas1el TeCTOBBIX 3ananuid, 3aaHuil PI'P, KOHTpOJIBHBIX BOIIPOCOB M 3aja-
HUHN TSl TPOBEJICHUS TEKYIIEro KOHTPOJIS, 9K3aMEHAIIMOHHBIX OUJIETOB MIPUBE/ICHBI B
[Tpunoxenun 2.

6.1. ®OHJ OLIEHOYHBIX CPEJACTB /IJIs MPOBeeHUsI MPOMEKYTOUHOM aTTe-
cTaluu
o0yJamumuxcs mo Jucuuiinue «MarteMaTuka - cnenuajbHble TJ1aBbI»

6.1.1. IlepedyeHb KOMIETCHIINI ¢ YKa3aHUEM ATANoB KX (DOPMHUPOBAHHMS B TIPOIIECCE
OCBOEHHMS 00pa30BaTEIbHONU MPOTPaAMMBI.

B pe3ynbTaTe 0CBOCHUS TUCHUILTUHBI POPMUPYIOTCS CIEIYIOUUME KOMIIETEHIIUN

Kox B pe3yabTarte ocBoeHHs 00pa30BaTeIbHOM NPOrpaMMbI 00y-
KoMmnereHnuu YJalIUicAa 10JIKeH 00,1a1aTh
YK-1 CriocobeH oCyIecTBIATh KPUTHUECKUI aHAIU3 MPOOJIEMHBIX CH-
Tyalyiii Ha OCHOBE CHCTEMHOTO TOJXO07a, BhIpadaThiBaTh CTpaTe-
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‘ T'HI0 JeUCTBUU

B mporiecce ocBoeHHsI 00pa30BaTeNbLHOM MPOTPAMMBI JAHHBIC KOMITETEHIINH, B
TOM YHCJIE MX OT/EIbHBIE KOMIIOHEHTHI, (POPMHUPYIOTCS TIOITAITHO B XOJI€ OCBOCHUS
00yJaroIMUMUCS TUCIUTUINHBI B COOTBETCTBUU C YUCOHBIM IJIAHOM W KaJCHIapHBIM
rpadrkoM yuyeOHOTro IpoIiecca.

6.1.2. Onucanune nokasaresieil 1 KpUTEpUEeB OLlEHMBAHUSA KOMIIETEHIIUIH,
(popMHpPYyeMBIX 110 HTOraM OCBOCHHS AUCHUILIUHBI, ONIMCAHME HIKAJ OLeHUBA-

HHUA

[Tokazarenem OIleHMBAaHMS KOMIIETEHIMI Ha pa3IMYHBIX dTanax ux GopMuUpo-
BaHUS SIBISIETCS OCTIKEHUE 00YYarOIUMUCA TNIAHUPYEMBIX PE3yJIbTaTOB 00yUeHUs
10 JUCLUILIINHE.

YK-1

moaxojaa, BblpaﬁaTbIBaTl) cTpaTreruno JeHCcTBU

Crnoco0eH ocylmecTBJIsATh KPUTHYCCKUH aHAJIH3 NMPOOJIEMHBIX CUTYyalldil HA OCHOBE CHCTEMHOIO

Kpurepun oneHuBanusi

Iloka3zarennb

2 3 4 5
3HATh: OOyuarouuiics  aeMoH- | OOyuaromuiics ae- OOyuarouuiicsa nemMoH- | OOyyaromuiics
aKTyaJbHbIE | CTPUPYET MOJHOE OTCYT- | MOHCTPHPYET HETON- | CTPHPYET JOCTaTOYHO | JIEMOHCTPHPY-
poOIIeMbI CTBHE WJIM HEJOCTATOYHOE | HOE COOTBETCTBUE riyookue 3HAHMSA | €T HOJHOE CO-
COBPEMEHHO- | COOTBETCTBUE 3HAHUH | 3HAHUU TPOTpaMMe: KOHTPOJIMPYEMBIX OTBETCTBHE
IO HAy4YHOTO | KOHTPOJIMPYEMBIX pa3Jie- | AOIYCKAIOTCS OINO- | pa3/esioB JUCUUILIMHEL, | 3HAHUH Mpo-
U TEXHHUYE- | JOB MATEeMAaTHKU: KU, TIPOSIBIIICTCSI HE- | OTBEUaeT Ha BCE BO- | TpaMMe JHC-
CKOTO pa3BHU- | HE CIOCOOEH apryMeHTH- | JOCTaTOYHOE, MO- OpOChl, B TOM YMHCJE | LUIUIMHBI,
TUs,  (uio- | pOBAaHHO W TIOCIENOBa- | BEpXHOCTHOE 3HAHWE | JONOJHHUTENbHBIE. B TO | morudHo u ap-
cockue mpo- | TEeNbHO H3JaraTh MaTepU- | TEOPUH, CYTH METO- e BpeMs NpU OTBETE | TYMEHTHUPO-
OneMBl  caMo- | aJ, HeMPABWIIBHO OTBeYaeT | MoB. s moydeHust | JIOMyCKaeT  Hecylle- | BAHHO OTBEYa-
pa3sBUTHS M | HA JIONOJHHUTEIbHBIE BO- | IPAaBWJIBHOTO OTBETA | CTBEHHBIE IOTPELIHO- | €T Ha BCE BO-

caMmopeann3a- | MPOChl WIN 3aTPYIHSETCS | TPeOYIOTCS YTOUHSIO- | CTH WM JIaeT HEJOCTa- | MPOCHI, B TOM
IIUM YeJIOBEKa | C OTBETOM II1€ BOIIPOCHI. TOYHO HOJIHBIE OTBETHI | YUCIIE AOHOJ-
B obOnacTu HHUTCIbHEIE,
MaTeMaTHKHU U HOKa3bIBAET
TEXHUIECKHUX BBICOKHH ypo-
HayK BEHb TEOPETH-
YECKOM MOATro-
TOBKH
yMeThb: OO6yuaromuiics mokassiBa- | OOyuaromuiics ae- OO6yuatouiicst neMoH- | OGyyaromuiics
abCTpaKkTHO €T HEeZIOCTATOYHOE YMEHUE | MOHCTPHUPYET HEMOJ- | CTPUPYET YaCTHYHOE JIeMOHCTPHPY-
MBICIIUTB, OPUMEHSTH TEOPHIO K pe- | HO€ COOTBETCTBHE COOTBETCTBUE CIEIY- €T yMEHue
0000mI1aTH, HICHUIO TIpeJIaraeMbIX CIICAYIONINX YMEHHIA: | FOIIUX YMEHH: MTPH- MIPUMEHSITh
cUCTeMaTH3M- | 3aj]lad, JIOMYCKaeT rpyOble | pelieHue 3a1ad, yMe- | MEHATh TEOPETHUYECKUE | TEOPHIO K pe-
pOBaTh W aHa- | ONIMOKM TPU PEIICHUH 3a- | HHE MOJIh30BATHCSA ME- | METOMBI K PEIICHUIO HICHUIO TIpe]I-
JU3UPOBATH Jla4y WM BOOOIIe pellieHus | TOJaMHU MaTeMaTude- | 33a4. YMEHHS OCBOE- | JlaraeMbIX 3a-
MOJYYCHHYIO | 3a]1a4 OTCYTCTBYIOT, HE- ckoif pusuku. B pe- HBI, HO JIOITYCKAIOTCS Jad, MPaBHIIb-
UHPOPMALIMIO | IPABUIBLHO OTBEYAET HA IIEHUH 3a/1a4 MOTYT HE3HAYUTENIbHBIE HO U TIOJIHO
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JIOTIOJIHUTEIIbHBIE BOIIPO-
Chl, CBSI3aHHBIE C U3y4aB-
LIMMUCSA B Kypce MaTeMa-
TUYECKHUMH METOJIaMHU U
MOJCIIAMM MJIU 3aTPy.-
HSETCS C OTBETOM

coJiepKaThCs TpyobIe
OIIMOKH, MPOSIBIIACTCS
HE/I0CTaTOYHOE yMe-
HUE TPUMEHSTH TEO-
PHIO K PEIICHUIO
npe/yiaraeMbIx 3aj1a4.

OIIMOKH, HETOYHOCTH,
3aTpyTHEHUS TPU Pe-
[ICHHWH 3a/1a4, HE BIIU-
SIFOLLME HA OOIINNA X0
pelieHus

CTPOUTH periie-
HHUSI MaTEMa-
THYECKHUX 3a-
nay. CBOOOIHO
OTIepupyeT
npuoOpeTeH-
HBIMH YMCHH-
SIMH, TIPUMEHSI-
€T UX B CUTYya-
[ASIX TIOBBI-
IIEHHOM CIIOX-
HOCTH.

BJIA/IETh:
Ha OCHOBE
OCBOEHHUS OC-
HOBHEIX  IIO-
JIOKEHUM, 3a-
KOHOB M Me-
TOIOB Mare-
MaTUKUd BIIa-
IETh CIIOCO0-
HOCTBIO K a0-

OOyuaromuiics He Biaje-
€T WM B COBEPIIICHHO He-
JIOCTATOYHOM CTEIIEHHU
BJIaJICET

HaBBIKAMU IPUMEHEHUS
TEOPETUIECKOrO armapara
Y Pa3JInYHBIX MaTeMaTH-
YECKUX METOJIOB K pellie-
HHUIO 33124

OOyuaromuiics Bia-
JIeeT MaTeMaTUYECKHU-
MH METOJaMH B He-
[MOJIHOM 00BeEME, J10-
MyCKAKOTCs 3HAYH-
TEJIbHBIE OIINOKH,
MPOSIBIIACTCS HEJIO-
CTATOYHOCTbH BJIajie-
HHSI MATEMATHYECKOM
TEXHHMKOM, UCITBITHIBA-

OO0yuaromuiicst ya-
CTHYHO BJIaJICET METO-
JlaMH{ MaTeMaTH4eCKOi
(U3MKH, HABBIKK OCBO-
€HbI, HO JIONyCKalTCA
HEe3HAYUTEIbHbIE
OLIMOKH, HETOUYHOCTH,
3aTpy/AHEHUS MPH aHa-
JUTUYECKHUX OIepalu-
SIX, IEPEHOCE YMEHUN

OOyuarommmiics
B IIOJIHOM 00b-
eMe BJIaJieeT
METOJJaMH Ma-
TEMaTHYECKOH
¢u3uku, cBo-
00JTHO TIpHMeE-
HSET MOJTyJICH-
HbI€ HABBIKH B
CUTYaIUsX T10-

CTPaKTHOMY €T 3HaYUTENbHbIE 3a- | HA HOBbIE, HECTaH- BBILLICHHOI
MBIIICHHIO, TPYAHEHUS TPU NPH- | TAPTHHIC CUTYAIHH. CJIO’KHOCTH.
aHaJu3y, CUH- MEHEHUHU HABBIKOB B

Te3y uHpOp- HOBBIX CUTYaIHsX.

Maluu

BJIAJIeTh: OOyuaromuiics He OO0yuaromuiics BiajaeeT OO0yuatomuiics ya- OO6yuaromuiics
CTIOCOOHO- BJIaJICeT WIH B CO- MaTeMaTHYECKUMHU METO- | CTHYHO BJIQJICET METO- | B TIOJTHOM 00'B-
CTbIO TIPOBO- | BEPILIEHHO HEJI0CTa- | JaMM B HEMOJIHOM 00beMe, | JaMU MaTeMaTHYeCKOW | eMe BilajieeT
IUTH  TEOpe- | TOYHOU CTETIEHH BJIa- | IOMYCKAIOTCS 3HAYUTENb- | (PU3UKH, HABBIKK OCBO- | METOJaMH
TUYECKHUE U | J1eeT Hbl€ OLIMOKH, MPOSBISAETCS | €Hbl, HO JONYCKAIOTCS | TapMOHUYe-
JKCIEPUMEH- | HaBBIKAMH HEIOCTaTOYHOCTh BIIAJIe- | HE3HAYUTEIbHbIC CKOT'O aHaJIn3a
TaJIbHBIE IPUMEHEHUS HUSl MaTeMaTU4YeCKOM TeX- | OMIMOKU, HETOYHOCTH, | M MareMaThye-
Hay4YHbIE WC- | TEOPETHYECKOTO HUKOW, UCTIBITBIBACT 3HA- | 3aTPYJHCHUS NPU aHa- | CKOW (DU3HKH,
CJIeZIOBAaHUS anrmapara u YUTENbHbIEC 3aTPYAHEHUST | TUTHUUECKUX OIllepalu- | CBOOOIHO

0 TIOMCKY H | pa3jIMYHBIX NIpY IPUMEHEHNU HAaBBIKOB | sIX, IIEPEHOCE YMEHUH pUMEHSET
IPOBEPKE HO- | MATEMAaTHYECKUX B HOBBIX CUTYallUsX. Ha HOBBIE, HECTAHJAPT- | MOJy4YeHHbIE
BBIX HJIEH CO- | METOJIOB K PEUICHHIO HBIC CHTYAaIIHH. HaBBIKH B CH-
BEpPLIEHCTBO- | 3aJau Tyausx Imo-
BAHUS HAa3eM- BBIIIICHHOU
HBIX  TpaHC- CJIO’KHOCTH.
MOPTHO-

TEXHOJIOTHYE-

CKHX CPEJCTB,
UX TEXHOJIO-
THYECKOTO
obopymoBa-
HUA




[ITkana oueHMBaHUA PE3yIbTATOB IPOMEKYTOUHOU ATTECTALIMU U €€ OIUCAHUE!
dopmMa IPOMEKYTOYHOM ATTECTALMM: IK3aAMEH

[IpomexxyTouHas arrectanus oOydaromuxcs B (Gopme 3K3ameHa MpOBOIAUTCS
M0 pe3yybTaTaM BBIMOJHEHUS BCEX BHUJAOB y4eOHOH paboOThI, MPETyCMOTPEHHBIX
y4eOHBIM IJIAHOM T10 TAHHOW JUCLMIUIMHE, IPU 3TOM YUUTHIBAIOTCS PE3ybTaThl Te-
KYIIEro KOHTPOJISl yCIIEBAEMOCTH B TedeHue cemecTpa. OlleHKa CTENEHU JOCTUKEHUS
00yYaIOINMUCS TJIAHUPYEMBIX PE3YJIbTATOB O0YUYECHUS MO JUCHMILUIMHE MPOBOIUTCS
MpenojaBaresieM, BEAYIIUM 3aHSATUS 10 JUCUUILUIMHE METOJIOM IKCIEPTHOM OLICHKHU.
ITo uroram nMpoMeKyTOYHOM aTTECTALUU MO AUCIUILINHE BBICTABIACTCS OIEHKA «OT-
JUYHOY, «XOPOIIO», «YJIOBICTBOPUTEILHOY» WIH «HEYIOBICTBOPUTEIIHHO.

Ixajia oneHUBaAHUSA Onucanue

BeltosiHEeHBI Bce 00s13aTeJIbHbIE YCJI0BUS MOATOTOBKH
CTYACHTA K IPOMEXKYTOYHOM AaTTeCTallud, Ipeay-
CMOTPEHHBIE NPOrpaMMoM AUCUHUIUIAHBL. CTyIeHT ne-
MOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUW, HABBIKOB
MOKa3aTesiiM, MPUBEACHHBIM B TaOJMUIaX, ONEPUPYET
NpUOOPETEHHBIMH 3HAHUSIMU, YMEHUSIMU, HaBBIKAMH,
IIPUMEHSIET UX B CUTyalUsAX MOBBIIIEHHON CIIOKHOCTH.
[Ipy 3TOM MOTYT OBITH JOMYIIEHBl HE3HAYUTEIbHBIC
OLIMOKH, HETOUYHOCTH, 3aTPYAHEHUS IIPU MEPEHOCE 3Ha-
HUW U YMEHHMU Ha HOBBIC, HECTAHJAPTHBIC 3a1aUu.

OT1u4HOo

BrinonHeHs! Bce 00s13aTe/IbHBIE YCJI0BHS MOATOTOBKHU
CTyJIeHTAa K NPOMEXKYTOYHON AaTTecTauuu, Mpeay-
CMOTPEHHBIE TPOTPAaMMON AUCHUIUIMHBL. CTYyIEHT Jie-
MOHCTPHUPYET COOTBETCTBUE 3HAHWM, YMEHHM, HABBIKOB
Xopotio MOKa3aTelsiM, IMPUBEACHHBIM B TaOIHUIAX, ONEPUPYET
MPUOOPETCHHBIMU 3HAHUSMH, YMEHUSIMH, HaBbIKaMu. B
TO K€ BpEMs IIPU OTBETE JOMYCKACT HECYIIECTBEHHBIE
MOTPEIIHOCTH, 33/1a4M PELIACT C HEJ0YEeTaMH, HE BJIIS-
IOIUMU Ha OO X0 PEIICHHS.

BrinonHeHsl Bce 00si3aTe/IbHbIE YCI0BHSA MOATOTOBKH
CTYAEHTA K MPOMEXKYTOYHOH AaTTecTaluu, Ipeay-
CMOTPEHHBIE NpOrpaMMoM AUCUUIUIUHBL. CTyIEeHT Je-
MOHCTPUPYET COOTBETCTBUE 3HAHUM, YMEHUN, HABBIKOB
VY I0BIETBOPUTENHHO | TOKA3aTENsAM, MPHUBEIACHHBIM B TaOJHIaX, OMEPUPYET
MPUOOPETEHHBIMH 3HAHUSMH, YMEHUSMH, HaBBIKAMHU.
Ho mokaspiBaeT HernyOOKue 3HaHUS, TIPU OTBETE HE JI0-
MyCKaeT rpyObIX OMMOOK WJIM MPOTUBOPEUUM, OTHAKO B
dbopMyJIMpOBaHUU OTBETAa OTCYTCTBYET JOJDKHAsI CBS3b




MEXy aHaU30M, apryMEHTalMel U BBIBOJAMH, B pe-
IICHUHU 3a]1a4 MOTYT COJIepKaThes rpyObie omuoOku. s
MOJTyYEHHUs] MPABUIBHOTO OTBETA TPEOYIOTCS yTOUHSIO-
M€ BOTIPOCHI.

He BbImtoHEHBI 00513aTE/ILHBIE YCJIOBUSA MOATOTOBKH
CTYACHTA K IPOMEXKYTOYHOM aTTeCcTallud, Ipeay-
CMOTpeHHBIE nIporpammon aucuuruivasl, UJINM ctynent
JEMOHCTPUPYET HEIOIHOE COOTBETCTBUC 3HAHUU, yMe-
HeynoBneTBOopUTENbHO | HU, HABBIKOB IPUBEICHHBIM B TAOJIMIAX ITOKA3aTEIsM,
JIOTYCKAIOTCA 3HAYUTENbHbIE OLIMOKH, MPOSBIIAETCS OT-
CYTCTBHME 3HAHMI, YMEHMI, HABBIKOB I10 sy ITOKa3aTe-
JI€H, CTYJEHT UCIIBITHIBACT 3HAYUTEIIbHBIC 3aTPyAHCHUS
IIPU OIIEPUPOBAHUY 3HAHUSAMU U YMEHUSAMM.

@oHbI OLEHOYHBIX CPEICTB MPEACTABJIEHbI B NMPUWJIOKEHUH 2 K padoyei
nporpamme.

7. YueOHO-MeTOANYeCKOe U HHPOpPMAIIMOHHOE o0ecrieuyeHre JUCHUIINHbI

a) OCHOBHAsI JIUTePaTypa:

1. Monsuun, A. JI. YpaBHeHUs U 3a1a4ud MaTeMaTHdeckKod (usuku B 2 4. YacTs 1:
crpaBouHUK 711 By30B / A. Jl. [lonsauH. — 2-e u31d., ucmp. U mom. — MockBa:
NznmarensctBo FOpaiit, 2020. — 261 ¢. URL:

2. YpaBHEHHS MaTeMaTHYeCKOW (M3MKH: TEOpHsl U MpaKTHKa: yuyeOHoe mocobue /
cocraButenu B. I'. A6apaxmanos, I'. T. bynrakoBa. — 2-e u3a., ctep. — Mockaa:
®JIMHTA, 2019. — 338 ¢. URL: https://e.lanbook.com/book/122548

0) 1ONMOJIHMTEIbHASA JJUTEepaTypa:

1. Jlomkapes, A. 1. Cmemmannbie 3a1aun JJi9 YpaBHEHUNH MaTEMaTUYECKON (U3HKH.
Meron ®@ypwe: metonnueckue ykazanus / A. W. Jlomkapes, T. B. O6nakoBa. —
MockBa: MITY wum. H.D. baymana, 2017. — 52 c¢. URL:
https://e.lanbook.com/book/103573

B) IPOrpaMMHOe o0ecnevyeHne U MHTePHeT-Pecypcehl:

[TporpammHOE 0OecIieueHne He IPEAYCMOTPEHO.

WHTEepHET-pECYpPCHl BKIIIOYAIOT Y4eOHO-METOAMYECKUE MaTepHajbl B DIIEK-
TPOHHOM BHj€, MpeAcTaBlIcHHBIe Ha caiite mospolytech.ru B pasaene: «llentp Mma-
TemMatudeckoro oopazosanus» (http://mospolytech.ru/index.php?id=4486);

[Tone3uple y4eOHO-METOAMUECKHE W UH(POPMAIIMOHHBIE MaTEpHAIIbl MIPEICTaB-
JICHbl Ha CaWTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.
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[lepeuennr pecypcoB WH(DOpPMAIMOHHO-TEIEKOMMYHUKAMOHHON cetn «UH-
TEPHET» ISl OCBOEHUS JUCLIUILINHBI:
www.matematikalegko.ru>studentu, www.i-exam.ru.

HNuTepHeT-pecypchl BKIIOYAIOT yueOHO-METOIMYECKUE MaTepuaibl, MPEICTaB-
JICHHbIE Ha caiiTe »3JIeKTpOHHO-OuOIMoTeyHol cuctembl WM3gartenbctBa JlaHb
(https://e.lanbook.com/).
http://function-x.ru/tests _higher_math.html Tectsl o BhICIIEl MaTeMaTHKE.

8. MaTepI/IaJILHO-TeXHI/I‘IeCKOG o0ecrneueHue AUCHUITIIMHBI

MartepuanbHO — TeXHHUYECKas 0a3a yHHBEpPCUTETa 00ECIEeYMBAET MPOBEACHUE BCEX
BUJIOB 3aHATUMN, MPEAYCMOTPEHHBIX YY€OHBIM IUIAHOM U COOTBETCTBYET JCHCTBYIO-
[IMM CaHUTAPHBIM M MMPOTHUBOMOKAPHBIM IIPABHIIAaM U HOPMaM.

JUist mpoBeieHUsl y4E€OHBIX 3aHATHI UCIOIb3YIOTCS

- JIEKIMOHHBIE aAyAUTOPUH U ayJUTOPUU JJIsl IPOBEACHUS NMPAKTUUECKUX 3aHATUH, B
TOM 4YHCJIE, OCHAIICHHbIE MYJIbTUMEAUNHBIM 000PYAOBAaHUEM JIJIsl IPOBEACHUS Ay u-
TOPHBIX 3aHATUHN (ITPOEKTOP, HOYTOYK, MUKPO(OH U T.1.);

- 17151 pabOoTHI CO CHELMATM3UPOBAHHBIM ITPOIrPaMMHBIM O0ECIIEUEHUEM BO BpeMsl UH-
TEPAKTUBHBIX MPAKTUUECKUX 3aHATUN MMEIOTCS KOMIBIOTEPHbIE KJIAaCChl YHUBEPCH-
TeTa.

9. MeToan4yecKue peKOMEHIALMH VIS CAMOCTOSITeIbHOI padoThl CTyICHTOB

B mucuumimne «MaremaTruka-creuaibHbIe TIIaBbl» MPEIyCMaTPUBAECTC U3Y-
YEHHE CTYJCHTAMH BAXHBIX JUISI OCBOEHHUS JPYTMX JHUCHUIUIMH MEXaHUKO-
MaTeMaTUYECKOr0 IHMKJIA U YCHEITHOW MpodeCCHOHATBHON NESITEILHOCTH Pa3/IeioB
MAaTEMATHKH.

[IpumMeHeHne KIacCMYeCKOro METoja peIIeHUsl JIMHEWHbIX TuddepeHnnans-
HBIX YPAaBHEHHUI B YaCTHBIX MPOU3BOAHBIX (M3yUEHUE TAKUX YPABHEHHUI BTOPOTO TO-
pSAZIKa M COCTABJISIET MPEAMET MaTeMaTUYeCKONW (PU3UKH) — METO/Aa pa3fesiCHUs Tie-
PEMEHHBIX MPEANOoaraeT UCIoib30BaHUE TPUTOHOMETPUUYECKUX psiioB Dypee (o1u-
HapHBIX U JIBOMHBIX). DTOT pa3fei HE HU3Jarajics CTyJAeHTaM Ha MEepPBOM Kypce IMpu
M3y4YeHUH OUCHUILIMHBI «Marematuka». [103ToMy mM3ydeHue Kypca ypaBHEHHUM Ma-
TeMaTU4eCKON (PM3UKM HAUMHAETCS] ¢ OCHOB TAPMOHUYECKOTO aHaju3a — TEOPHUH Psi-
noB Dypsbe.

B sToMm pazgene kypca cieayer oOpaTUTh BHUMaHHE Ha 3amMedaTeIbHYI OCO-
OCHHOCTh TPUTOHOMETPUUECKUX CHHYCOB U KOCUHYCOB — UX OPTOTOHAJILHOCTh, 3HATH
YCJIOBUS Pa3IoKUMOCTH (QYyHKIMU B psig Dypbe, 4eTKO pa3audaTh pa3IMuHbIC CIIy-
4au pasyIoKUMOCTU GyHKIMH B psii Dypbe B 3aBUCUMOCTH OT BUJia (yHKIIMH, OT UH-
TepBaja, Ha KOTOPOM OHa ompesaeneHa. [1one3Hno npu 3ToM HauYMHATH C MOCTPOEHUS
rpaduka GyHKIHH — TOTJA cpa3y OyAeT SCHO, SIBISETCS JU OHA YETHOM WJIM HEYeT-
HOW WJIK IPOU3BOJIBHOTO BU/IA.

Paznen maTeMaTuku, TIOCBSIIEHHBIM YpaBHEHUSM MaTeMaTUYECKOW (DU3HKH,
SBJISICTCS] YPE3BBIUAHO BAXKHBIM JUIsI IPWIIOKECHHM, TaK KaK OOJBIIMHCTBO (pu3nye-
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CKHUX TIPOIIECCOB PA3IMYHON MPHUPOIBI MOJCTUPYETCS UMEHHO JMHEHHBIMU nudde-
PEHIMATLHBIMHA YPAaBHEHUSIMU B YACTHBIX TPOU3BOTHBIX.

[Tpu m3yueHnn ypaBHEHHMI MATEeMaTUICCKOW (U3UKH CIIETYeT, MPEKIE BCETO
oOpaTuTh BHUMaHHUE HA Kilaccuukamnuio ypaBHeHui. Bc€ MHOrooOpasue ypaBHEHHIA
MaTeMaTHYeCKON (U3UKH MOXKET OBITh pa3/ie]IeHO Ha TPH Kilacca. YPaBHCHHUS KaK-
J0T0 KJacca 00a1aroT oOIMMH CBOMCTBAMU PEIICHUN. B KakIoM M3 3THX KJIaccoB
€CTh TpOCTEeIee ypaBHEHUE, HA3bIBAEMOE KaHOHuYecKuM. IIpUHaIe)KHOCTD ypaB-
HEHUS K TOMY WJIM MHOMY KJIACCY OTNPEIEISIETCS COOTHOIICHHEM MEXITy Kod]duiu-
€HTaMU TIPH CTAPIINX MTPOU3BOIHBIX.

Oco0oe BHUMAaHHMEe HA0 OOPAaTUTh HA MOCTAHOBKH HAYAJIbHO-KPaeBbIX
3aj1a4 JJisl yPABHEHUI runepoo1u4ecKkoro, napadoau4eckoro TUIOB U KpPaeBbIX
3a7a4 VIS ypaBHEHUH JUTHNITHYECKOT0 THIIA.

JIrob6oe muddepeHmanpbHOe ypaBHEHNE MaTeMaTndeckon (pu3uku umeeT Oec-
YUCJICHHOE MHOKECTBO pelleHui. [ mosydeHus] eTMHCTBEHHOTO PEIIeHUs] He0O-
XOJIMMO 3a/IaHK€ JOTIOJHUTEIBHBIX YCIOBHM, KOTOPHIE MO3BOJISIOT OJTHO3HAYHO OIH-
caTh KOHKPETHBIN ¢u3ndeckuit mporecc. KoaudecTBo M BUJ 3TUX YCIOBUM 3aBUCST
OT XapakTepa  MopsiKa MPOU3BOAHBIX, BXOAIIUX B ypaBHEHUE, OT POPMBI 001aCTH,
B KOTOPOI MIIETCS pellieHUe YpaBHEHUS, OT XapakTepa B3auMOJICHCTBUS paccMaTpu-
BaeMoOro Tefa (WM Mpoliecca B BBIICTIEHHOM Telle) C OKpykaroliei cpenoit. B obiem
cily4yae JOTOJHUTEIbHBIMUA YCIOBHUSIMU MOTYT OBITh HAYANIbHbIE U 2PAHUYHbBLE YCIO-
UL

HavanpHbIe yCIIOBHSI ONMUCHIBAIOT COCTOSHUE O0BEKTa B HAYAJIbHBIH MOMEHT
BpeMeHHU. [[1s1 ypaBHEHHS THUIEPOOIMUECKOT0 THIMA CTaBATCS JIBa HAYAJIBHBIX YCIIO-
BHUSI COOTBETCTBEHHO BTOPOMY IMOPSAKY MPOW3BOJHON IO BPEMEHH, BXOIAIICH B
ypaBHeHHEe. OHM XapaKTepU3yIOT BETUYUHBI OTKIOHEHUN U CKOPOCTEN TOUEK 00BEK-
Ta (CTPYyHBI, CTEPXHS U Ap.) B HAYAJIBHBIA MOMEHT BpeMeHHU. JIJis ypaBHEHHUS Iapa-
OOJMYECKOTO THUIIA CTABUTCS OJIHO HAYaIbHOE YCIOBHE, YTO COOTBETCTBYET MEPBOMY
MOPSIIKY TTPOU3BOAHON MO BpeMeHHU (eciii uckomasi (PyHKIMS B ypaBHEHUHU TEILIO-
npoBogHOCTH U(X,) — TemmepaTypa B HMPOHM3BOJHLHOM CEUYCHHUHU CTEPXKHS B JIFOOOI
MOMEHT BpeMeHHU t, TO HauaIbHBIM YCIOBUEM 33J1aETCs paclpeie]IeHue TeMITepaTyphl
110 JUTMHE CTEPIKHS B HaYaJbHBIA MOMEHT Bpemenu t = 0).

['panuyHbIe yCIOBHS JJIS BOJHOBOTO YpPaBHEHHs (€CId OHO OIMCHIBAET,
HarpuMep, NonepeyHbie KoiaeOaHuss CTPYHbI KOHEUHBIX Pa3MEpPOB) XapaKTEpPU3YIOT
MOBEJICHUE KOHIIOB CTPYHBI B TpOIlecce KoJieOaHUH M 3aBUCAT OT XapakTepa MX 3a-
KpCTIICHUS.

Jlst ypaBHEHUS TETIOMPOBOIHOCTH CTEPKHSI TPAHUYHBIC YCIIOBUS UMEIOT CY-
IIICCTBEHHO PAa3JIMYHBI BUJ B 3aBUCUMOCTH OT XapaKTepa TEIIo0OMEHa KOHIIOB
CTEPKHA C OKPYKAIOILIEH CPELOM.

Jlnst  ypaBHEHHS DOJUIMIITHYECKOTO THITA, KaK W JUIS ypaBHEHUS Tia-
PaboIUYECKOTO THMA, TAK)KE Pa3TUYarOT pa3HbIe KpaeBble 3aJja4l B 3aBUCUMOCTH OT
YCJIOBHUI Ha KOHTYPE paccMaTpuBaeMoi 00IacTH.

Ilosmomy nocmanogka 3aoauu mamemamuieckou U3UKU 6KII0Uaem 3a0anue
oughgheperyuaIbHO20 YPaBHEeHUs 8 YaACMHBIX NPOU3BOOHBIX, ONUCLIBAIOWE20 UCCLE0)-
emblll npoyecc, a makice 8 0ouem ciyyae SpaHUyHbIX U Ha4aibHbIX YCI08UL, NO360-
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JIAIOUUX NOTYUUMb eOUHCINEEHHOE PeuleHUe.

Ecnu 3a0aua mamemamuueckoli u3uKu nocmaesieHa KoppeKkmHo, mo eé pe-
weHue cywecmeyem, eOUHCMBEHHO U YCMOUYUBO K MATbIM USMEHEHUIM UCXOOHBIX
OAHHBIX.

TpeGoBaHue HENPEPHIBHOM 3aBUCUMOCTH PELIEHUSI OT UCXOJIHBIX JaHHBIX 00Y-
CJIOBJICHO T€M, 4YTO (pU3MUYECKHE JaHHBIC, XapaKTePU3YIOIME HAuYalIbHOE COCTOSIHHUE
CUCTEMBI, OINPEACIISIOTCS, KaK MPaBUJI0, SKCIEPUMEHTAIBHO, U BCETJa C HEKOTOPOU
norpenHocToio. [loaromy HEOOX0AMMa YBEPEHHOCTh B TOM, YTO Majasi HOrPEIIHOCTh
B UCXOJIHBIX JIaHHBIX OYJE€T MPUBOJUTH JUIIb K MaJlOil MOrPEIIHOCTH B PEIIEHUH, TO
€CTh PEIICHHE 3aJa4H HE JOJDKHO CYLIECTBEHHO 3aBUCETh OT MOTPEIIHOCTEN U3Mepe-
HUM.

M3-3a orpaHM4E€HHOCTH 00BEMa Kypca paccCMaTpUBAIOTCs, B OCHOBHOM, METOJ
pasneneHust nepeMeHHbIXx Oypbe u ero MoguduKaIus s PErIeHUs] HEOTHOPOIHBIX
ypaBHEHUIN — METOJ Pa3JIOKEHHUsSI TI0 COOCTBEHHBIM (DYHKITUSM OAHOPOJHOM 3a7auM.
CryzneHTy Ha0 OCMBICIMTD HJICI0 METOJIA Pa3JelICHNs IEPEMEHHBIX — CBEJICHHE 3a-
naun i AuddepeHuaIbHOr0 YpaBHEHUS! B YACTHBIX MPOW3BOJHBIX K MPUHIIUIH-
abHO O0Jiee MPOCTOM 3ajjaue pelIeHus] HE3aBUCUMBIX JPYT OT JIpyra OOBIKHOBEHHBIX
TUHENHBIX TudepeHInanbHbIX YpaBHEHUN (pUYeM Ba)KHO, UTO pa3jielieHue Iepe-
MEHHBIX TPOUCXOJUT W B TPaHUYHBIX yclioBUsax). Hamo oOpaTuTh BHHMaHHE Ha
€IUHCTBO MOJXO0JAa K PEUICHUIO YPAaBHEHUW PaA3IMYHOrO TUMNa. Tak, Mpu pelieHuun
OJTHOPOJHBIX YpPaBHEHUN METOJIOM pPa3JelCHHs] NMEPEMEHHBIX M I TuIepooanye-
CKHX, M JUIsl Mapa0OJUYEeCKUX W JUIsl SJUIMIITUYECKUX YPAaBHEHUN HA MEPBOM 3Tarie
pelieHre CBOAUTCA K 3aj]adye Ha CcoOCTBeHHbIE 3HaueHus (3amade IlTypma-
JInyBuis).

[Ipyn pemieHUM HEOJHOPOAHBIX YPABHEHH METOAOM pAa3joKEHHUs IO CoO-
CTBEHHBIM (YHKIMSIM TaK)Ke€ CHayajia periaeTcsi OJHOpOJHAas KpaeBas 3ajada, 4yTo
MO3BOJISIET HAUTH COOCTBEHHBIC (YHKIIUU, YTOBJICTBOPSIONINE TPAHUYHBIM YCIOBH-
am. [To HUM fanee W pacKiIabIBAIOTCS B Psiibl HCKOMBIE (DYHKIIMU U TIPAaBbI€ YaCTU
YpaBHEHMH, 4TO MPUBOJUT (IIPU PEIICHUU BOJIHOBOTO YPABHEHUS U YPaBHEHUS Tell-
JIOTIPOBOJAHOCTH) K 3a7aue Ko s HeoTHOPOAHBIX OOBIKHOBEHHBIX AuddepeHIu-
AJIbHBIX YPAaBHEHUM.

Crnenyer Takke 0OpaTuTh BHUMAHWE HA TO, YTO PEIICHUE METOJOM pa3eieHUs
MIEPEMEHHBIX BO3MOKHO HE BCErJa, 4 BO MHOTUX ClIy4asiXx MPUBOJMUT K TaK Ha3bIBae-
MBIM CHEIUAbHBIM (YHKIUSAM, HAIPUMEpP, MPU PEIICHUU YpaBHEHUN MaTeMaTuye-
CKOM (DPM3UKHU B KPYTOBBIX 00JaCTsIX.

10. MeTtoandyeckue PERKOMECHIAIMA IJIA IpeEmoaaBaTe/isi

[Ipexne Bcero, ciieayeT oOpaTUTh BHUMAHUE CTYAEHTOB Ha TO, YTO MpaKTUYe-
CKM BECh M3y4acMbIil UMHU MaTEpHUall SBJISIETCA U1 HUX HOBBIM, HE U3Y4YaBIIUMCS HU
B IIPOrpaMMe€ CPEIHEM ILIKOJIbI, HU B KJIACCUYECKHUX pas3fernax BBICIIEH MaTEMaTHUKH
Ha 1IepBoM Kypce. OJJHaKO OH BIIOJHE MOXET OBbITh YCHEIIHO U3y4YeH, €ClIU CTYIEHTHI
OyAyT mocemaTh 3aHATHS, CBOEBPEMEHHO BBINOJIHAThH JOMAILTHUE 3aJaHUsI U TOJIb30-
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BaTbCsl (MPU HEOOXOAMMOCTH) CHCTEMOM IUIAHOBBIX KOHCYJIbTAlMH B TEUEHUE Kax-
JI0TO CEMECTPA.

Bomenmue B kypc psaasl Pypbe U ypaBHEHUSI MATEMaTUYECKOW (PU3UKH IPAK-
TUYECKH HMMEIT OYEHb ILIMPOKOE PACIPOCTPAHCHHE I PELICHUS Pa3HOro poja
€CTECTBEHHOHAYUYHbIX 3a7ad. X OCBOEHME IOMOXKET CTYyACHTaM YCIICIIHO IIpUMeE-
HSTh HAKOIUIEHHBIE 3HAHUS B IPOPECCUOHATBHON JAESITEbHOCTH.

HeoOxoaumo ¢ camoro Havalia 3aHsITUH pEKOMEHI0BATh CTYy/I€HTaM OCHOBHYIO
U JIOTIOJIHUTENbHYIO JIUTEPATYPy, @ B KOHLE CEMECTpa JaTh CIUCOK BOIPOCOB JIA
MOATOTOBKHU K 3K3aMEHY.

Ha nepBoM 3aHATHN TIO AUCHMILTHHE 00513aTEIbHO TPOUH(POPMUPOBATH CTY-
JICHTOB O BHJIE U (JOPME MPOMEKYTOUHON aTTECTALMU IO JUCIUILIMHE, CPOKax &
MIPOBE/ICHMSI, YCIOBHX JTOMYCKa K TPOMEKYTOUHOM aTTECTALIH, IPUMEHAEMbIX BU-
Jax MPOMEKYTOYHOI'O KOHTPOJIS.

CooOpakeHust 1 peKOMEHJAlNM, NMPUBEIACHHbIE B M. 9 pabouell mporpaMmbl
IUI CTYICHTOB, JOJDKHBI OBITH YETKO CPOPMYJIUPOBAHBI M U3JI0KEHBl UMEHHO IIpe-
[I0/1ABATENIEM HA JIEKIMAX, NPAKTUYECKUX 3aHATHUIX U KOHCYJIbTALMIX.

N35moxeHre TEOPETUUECKOro Marepuaia JOJDKHO COIIPOBOXKAATHCS WILIIOCTpa-
TUBHBIMH NPUMEPAMHU, TIIATEIBHO OTOOPAHHBIMH MPEINOIaBATENEM TaK, YTOOBI TEX-
HUYECKHUE TPYAHOCTH M BBIKJIAJKHA IIPU PEIICHUH 33a4l HE OTBJIEKAJIN OT IJIABHOTO:
OCMBICIICHUSI MJEH U CyTH NpPUMEHseMbIX MeTonoB. Cienyer Bcerjga yka3blBaTh
MpUMEPHI PAKTUYECKOTO MPUMEHEHHSI PACCMOTPEHHBIX HA 3aHATHUSX YPABHEHUU W
dhopmyiL.

[IpakTrueckue 3aHATHS JOJKHBI ObITh OpPraHW30BaHbI MPENOAABATEIEM TaKUM
o0pa3oM, 4TOOBI OCTaBaJOCh BPEMsI Ha MEPUOJUYECKOE BBINOJHEHUE CTYIECHTAMH
HEOOJIBIIION CaMOCTOSITEILHON PabOThl B ayJUTOPUU JJisl IPOBEPKU YCBOCHHS U3JIO-
KEHHOT0 MaTepHala.

[IpenonaBarenp, BeAyLIMl MPAKTHUYECKHE 3aHATHS, AOJDKEH COTJIaCOBBIBATH
y4e0HO — TeMaTUYEeCKHUI TUIaH 3aHATHH C JIEKTOPOM, MCIIOIb30BaTh €AMHYIO CUCTEMY
0003HaYECHUH.

[IpenogaBarento cieayeT JOOMBAThCS CHCTEMaTHYECKOW HENpephIBHON pado-
Thl CTYJI€EHTOB B TEUEHUE CEMECTPa, HEOOXOAMMO BBISBIATH CHIIbHBIX CTYIACHTOB U
NpUBJIEKaTh UX K HAy4YHOM paboTe, K y4acTUIO B PA3HOTO POJAa OJIMMIIMAAAX U CTY-
JIEHUYECKUX HAyYHO-TEXHUYECKUX KOH(DEPEHIUAX U KOHKYpCax.

CTyAeHT JO0HKEeH OLIyIIaTh 3aMHTEPECOBAHHOCTh MPENOJaBaTeNsl B JTOCTUXKE-
HUM KOHEYHOro pe3yibTaTa: B MPUOOPETEHHH OOYYaloIMMHUCS IMPOYHBIX 3HAHWMH,
YMEHUH U BJIaJC€HHs HAKOIJIEHHON MH(OpManuen s peleHus 3aad B npodeccuo-
HaJBLHOM NEeSITEeIbHOCTH.
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CTpyKTypa U coJiep>KaHuE JUCIUIIITNHBI
«MareMaTHKAa - clieliuaJbHbIE IJ1aBbD)»
10 HAMPaBJICHUIO MMOJITOTOBKHU

23.05.01 «Ha3eMHbIe TPAHCIIOPTHO-TEXHOJIOTHYECKHE CPEICTBAY

[Tpodunp

«KomnbloTepHOe MOe/IMPOBAHHE TPAHCIOPTHBIX CPEICTB

KBanudukauus (cTeneHb) BHITYCKHUKA!

(Uuxenep)

ouHas opma oOydeHuUs

Ilpunooscenue 1

Buabi yueOHoli padorsl,

- . DopmbI
= = 2 BKJIIOYasi CAMOCTOSATEIbHYIO Buabl camocTosiTeibHOM padoThI ATTe-
Pasien § % § padoTy CTYIeHTOB, CrynenrToB -
5 = H TPYAOEMKOCTh B Yacax
n/n © | =J CP | KC
J | I/C | JIa6 C P K.P. | K.II. | PT'P | Pedepar | K/p | D 3
Tpernii cemecTp
Pasznen 1. F'apmonnyeckuii anaaus.
[TocTanoBka OCHOBHOHM 3a7aud T'apMOHH-
4ecKoro aHanusza. OpTOroHajabHOCTb TPH-
roHomerpudeckux (yHkuuid. Paznoxenue
B pian @Dypbe ¢GyHKIMA ¢ TepuosoM 3
1.1 | T=27. @opmynsl  kodpdunuentoB | 3 1 2 2 +
@ypee. YcmoBua upuxne. Teopema o
Pa3IO0KUMOCTH TEPUOANYECKUX (DYHKIMH
B psn Dypee.
Bbinaua nepsoii yactu PI'P nmo psagam
Dypobe
12 Pag ®ypre a1t YETHBIX M HEYETHBIX 3 2 2

¢ynkuuid. Pasnoxenne B psag  Dypwe




(GYHKIMIT C TPOU3BOJIBHBIM  IIEPHOIOM.
OcoOeHHOCTH DPA3JIOKEHHsI HETEePUOANYe-
CkUX (YHKIMH, MOHATHE HMX IEpHOANYC-
CKOT'O IPOJJOJDKEHUSL.

1.3

[Ipumenenue psagoB Dypbe s pelICHUs
KpaeBbIX 3aJ1a4.

1.4

O600mEnnbIi psag Pypbe. OpTOHOPMUPO-
BaHHBbIE cucTeMbl (yHkuuii. [lomyuyenue
CHUCTEMbl  OPTOTOHAJIBHBIX  Oa3UCHBIX
GyHKIMHA C TOMOIIBIO 3agadd Ha CcoO-
CTBEHHbIE 3HAa4YeHUs A OOBIKHOBEHHBIX
mddepeHInanbHbIX YpaBHEHUH.
CamocrositesibHasa padora Nel (B ayau-
TOPHH)

1.5

Pazpnen 2. Iudpepennuaibabie ypaBHe-
HHUA MaTeMaTH4yeckol ¢pu3nkn. OCHOB-
Hble OHATH U omnpenenenus. Knaccudu-
Kalysl TMHEHHBIX U depeHInaTbHbIX
YPaBHEHUI C YaCTHBIMU ITPOU3BOIHBIMHU 2-
ro nopsifika. OCHOBHbIE YpaBHEHHsI MaTe-
MmaTtuuecko ¢pusuku. IlocTanoBka kpae-
BBIX U Ha4aJbHO-KpPaeBbIX 3a/a4, pusnye-
CKMI CMBICJI HAYaJIbHBIX U TPAHUYHBIX
YCJIOBHUI.

Brigaua Bropoii yactu PI'P o ypaBHe-
HUSIM MATeMAaTH4YeCKOoil Pu3nuKu

1.6

BriBO1 BOTHOBOTO ypaBHEHUS Ha MPUMEpE
3aa4d O CBOOOIHBIX MaJIbIX KOJICOaHUMU
cTpyHbI. Pemenne omHOpOIHOTO THUIIEPOO-
JIMYECKOTO YpaBHEHUS C OJHOPOJHBIMHU
TPAaHUYHBIMU YCJIOBHSIMH METOJOM pasjie-
JICHUS NTEPEMEHHBIX.

1.7

duszndeckoe UCTOIKOBAHNE PEIICHUA
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3aJ]a4il 0 COOCTBEHHBIX KOJIEOAHUSX CTPYHBI.
Crosiune BonHbl. [locTaHOBKA U perieHne
3aJ]a4uM O MPOJIOJIBHBIX KOJIEOAHUSAX CTEPIKHS

1.8

Pemenne HeomHOpOAHOTrO THUIIEpOOITHYE-
CKOTO ypaBHEHHS C OIHOPOAHBIMH TI'pa-
HUYHBIMU YCJIIOBUSIMH METOJIOM pa3jioxke-
HUS TI0 COOCTBEHHBIM (YHKIHMSAM OJHO-
poIHON 3amaun. 3ajgada O BBIHY)KJIEHHBIX
KoJeOaHUsAX CTPYHbl TPU OTCYTCTBHH
HayaJIbHBIX BO3MYIICHUI

1.9

3amaya O BBIHYXACHHBIX KOJEOaHUAX
CTPYHBI C YYETOM HaA4aJbHBIX BO3MYIIE-
Huil. Penykius oOmieil HauaabHO-KpaeBoOil
3a/1a4u JJI1 HEOAHOPOJAHOTO TUnepooInye-
CKOI'0 YpaBHEHHS C HEOJTHOPOJHBIMU Kpae-
BBIMH YCJIOBHSIMU.

1.10

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

10

1.11

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

11

1.12

Pemienve HEOHOPOJHOTO ypaBHEHUs Tel-
JIOTIPOBOJTHOCTH CTEP>KHS METOJIOM pasiio-
KEHHS TI0 COOCTBEHHBIM (DYHKITUSM OJHO-
pPOAHOM 3a/1a4u.

12

1.13

IlocraHoBKa KpaeBBIX 3adad A ypaBHeE-
Hua Jlammaca. @yHIaMeHTAIBHBIE pellle-
Hus ypaBHeHus Jlannaca. Pemenus 3agaun
Hupuxne ans ypaBHeHus Jlamnaca B ciy-

13
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yae IWIMHIPHYECKOW U  chepuueckon
CUMMETPUU

Pemenue 3amaun [upuxie uis ypaBHEHHS
1.14 | Jlanyaca B mpsAIMOYToJIbHOW 00sacTH MeTo- | 3 14 2 3
JIOM pa3fielieHHs IIEPEMEHHBIX.

Pemenue 3amaum Jlupuxie s ypaBHEHUS
[Tyaccona B mpsMOYyrojapbHOM o0O01acTH B
JBOWHBIX  TPUTOHOMETPHUYECKUX  pAdax
Dypbe 3 +
CamocrosiTesibHast padora Ne2 (B ayauro-

pun)

1.15

VYpaBHenue I'enpMmroinsna. Pemenue B kpy-
1.16 | roBoii oOmactu. 3agauya Ha COOCTBEHHBIE 3 16 2
3HAYEHUS C YCIIOBUEM MEPUOANIHOCTH

burapmonunyeckoe ypaBHeHUE. YpaBHEHHE
Codu-Xepmen — Jlarpanxka. Pemenne Ha-
BbE 33/1a4M 00 M3rude MapHUPHO ONEPTON 3
TUTACTUHBI B JIBOMHBIX TPUTOHOMETpUYE-
ckuX psagax Pypee

1.17

1.18 | OG30pHOE NPAKTUYECKOE 3aHATHE 3 18 2 3

19-

@opma ammecmauuu 21

Bcero 4yacoB o AucuunInHe 2
B TPEThEM ceMecTpe 18 36 54 1 cam.
PI'P pao.




MHWHHCTEPCTBO HAYKHU 1 BBICIIIETO OBPA3OBAHI S
POCCUNCKOU ®EJEPAITNN
®EJIEPAJILHOE T'OCYJAPCTBEHHOE ABTOHOMHOE OEPA3OBATEJILHOE
VUPEXXJIEHUE BBICIIIEI'O OFPASOBAHIS

«MOCKOBCKUH NOJIUTEXHUUYECKUI YHUBEPCUTET»
(MOCKOBCKHUH MMOJINTEX)

Hamnpasnenue noaroToBKu:
23.05.01 <HASEMHBIE TPAHCIHOPTHO-TEXHOJIOI'MYECKHUECPEACTBA»
[Tpodunn

«KOMIMABIOTEPHOE MOJIEJIMPOBAHUE TPAHCIIOPTHBIX CPEJICTB»
KBanudukaius (cTerneHb) BHITYCKHUKA:
HNuxenep

®dopma 00ydeHus: OUHas

®OH/I OHEHOYHbLIX CPEJACTB 11O JUCHUIIJIMHE

MarTeMaTHKa - CliclaJIbHbIC I'J1IAaBbI

Mocksa, 2021 rox
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MOKA3ATEJIb YPOBHSI C@OPMUPOBAHHOCTHU KOMIIETEHIIUI

Tabmura 1

MareMaTHKa - CIIeIMaJIbHbIC I'JIABbI

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

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

KOMIIETEHIIUHU IIepeyeHb KOMIIOHEHTOB TexHoJiorus dopma CreneHu ypoBHeil 0CBOCHUSI KOM-
(popMHpOBaHUS | OLIEHOYHOI0 | MEeTeHUIUH
KOMIIeTeHIN I cpencrBa**
NHIAEKC | @POPMYJINPOBKA
VK-1 Crnocoben ocyuiecTs- | 3HATH: nekuus, camocrto- | YO ba3oBblii ypoBeHb
JATh  KPUTHYECKUH | - OCHOBHBIE METOBI FApMOHH- arenpHas pabora, | PI'P -BJIaJIe€T HaBBIKAMH pabOThI C OCHOB-

aHaIM3 NPOOJIEeMHBIX
CUTyalluil Ha OCHOBE
CHUCTEMHOTI'0 IIOJIX0/12,
BbIpa0aThIBATh CTpa-
TETUIO IEHCTBUM

YEeCKOro aHajM3a U MaTeMaTHue-
CKOH ()M3WKH, W HA ITOH OCHOBE
pPa3BUTh CHOCOOHOCTH K a0-
CTPaKTHOMY MBIIIJICHHUIO, aHAJIH-
3y, CHHTE3Y

yMeThb:

a0CTpaKTHO  MBICIUTH, 0000-
aTh, CHCTEMAaTU3UPOBATh U
aHAJTM3UPOBAThH MOJTyYCHHYIO
HuHpOpMaINIO

BJIA/I€Th:

Ha OCHOBE OCBOEHHSI OCHOBHBIX
METOZIOB TapMOHHUYECKOTO aHa-
JM3a U MaTeMaTU4ecKoil pu3nKu
CIOCOOHOCTBIO K aOCTPaKTHOMY
MBILUICHUIO, aHATU3Y U CHUHTE3Y
nHpopManuu

CCMHHAPCKUC 3a-
HATUA

HBIMH ITOHATUSIMU U METOJAMH Mare-
MaTH4ecKoi GU3MKN B paMKax JUCIIU-
IJINHEI;

- 0CO3HaEeT HEOOXOAUMOCTD MOBLIIIIE-
HUS KBaTU(UKALUN U CAMOCTOATEIHHO
OBJIAJICBAaTh 3HAHUSIMH B 00JIACTH
npo¢eCCUOHATBHON IeATETbHOCTH

IloBbILIEHHBIN YPOBEHD

-cBOOOJHO BIIAZEET METOAAaMHU U
HNPUHIUIIAMU TPUOOPETEHUS, UCTIOIb-
30BaHUs U OOHOBJIEHUs OoJiee TIIy0o-
KHX MaTeMaTU4eCKUX 3HaHWM;
-CBOOOTHO BJIaJICET PA3TUIHBIMH CIIO-
cobamu cbopa, 00paboTKH U TpUMEHe-
HUSl MaTeMaTU4ecKoi WHopManuu

**- CokparieHus (hoOpM OLIEHOYHBIX CPEACTB CM. B puiioskeHnu 2 k PIL.
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HepequL OLCHOYHBIX CPCACTB II0 IMCHUIIJINHE

MareMaTHKA — CIelMAJbHbIE IJIABbI

Tabnuma 2
Haumenosanue IIpencrasienue
Ne Kparkas xapakTepucTuka OEeHOYHO-
L/ | OUEHOUHOTO cpe- ro cpescTBa OIICHOYHOTO Cpe/I-
CTBa ctBa B POC
1 | KontponbHnas (ca- | CpeacTBo mpoBepku ymeHH# npu- | KoMIiekT KoH-
MOCTOSITEJIbHAS) MEHSTh TOJYyYCHHBIC 3HAHUS [JIs1 | TPOJIbHBIX 3a/1a-
paboTta pelieHust 3aad  ONPEJEJIECHHOIO | HHi MO BapuaH-
(KP) THUTIA TIO TEME WU Pa3ACITy Tam
Pacuetno- CpenctBo mpoBepku ymeHuil npu- | Komruiekr  3ana-
2 | rpadudeckas pa- MEHSTh TIOJYYEHHbIC 3HAHUS MO |HHUM IS BBINOJ-
6ora 3apaHee OMNPENCIICHHOWM METOAMKE | HEHHS PacyeTHO-
(PT'P) JUISL pelIeHus 3a7ad WM 3aJlaHuil | rpadguyeckoil pa-
0 MOJYJIIO WM JUCIMIUIMHE B 11e- | OOThI
JIOM.
CpencTBo KOHTPOJISL, OPTraHU30BAH-
HOE KaK crenualibHas Oecea mneja-
rOTMYECKOr0 paboTHHUKA C oOy4a-
YceTHBIN OIpoC IOIMUMCA Ha TCEMbI, CBA3aHHBIC C BOHpOCBI 1o
3 cobeceloBaHUE, | U3y4yaeMOW TUCHUIUIMHON, W pac- TeMam/pasjienam
(YO) CUMTAHHOE Ha BBIICHEHHE OOBEMa AV CLUIIINHBI
3HaHWI OOy4YaroIIerocs mo omnpesne-
JICHHOMY pazfeny, Teme, npodieme
U T.IL
CucremMa  cTaHIapTU3UPOBAHHBIX
3a/IaHU#, TO3BOJISAIONIAsl aBTOMATH-
4 Tecr 3UpPOBATh TIPOIIC U3MEpEHUS PoHA TECTOBBIX
(T) p POLCAYPY  M3MCD 3aJaHUN
YpOBHSI 3HaHUM M YMEHHI 00yuaro-
IErocs.
5 | Dx3amenanuonubie | CpeICTBO TPOBEPKH 3HAHUH, yMe- | DK3aMeHallMOHHbIC
OMJICTHI HHMI, HaBBIKOB. MOKET BKIIOYATh | OUJICTHI.
(3b) KOMILUIEKC TEOPETUYECKUX BOMPOCOB, | [llkana oueHuBa-
3a/1a4, MPAKTUYECKUX 3aTaHUH. HUS M TIpoIeaypa
NPUMEHEHUSI.
[IpomexyTouHas atte- | Dx3ameH (D ) 1) yctHo (V)

crauus (ITA)

2) nuceMeHHo (IT)




Odopmiienue u onucaHue OLEHOYHBIX CPEACTB
1. busetsl K 3K3aMeHy

1.1. Haznauenwue: Mcnonb3yroTcs a1 MpoOBEACHUS MPOMEKYTOUYHOM aTTeCTalluu 10
muciuIuinie " MaTemaTuka - crielidaibHbIe TIaBhI .
1.2. PernamenT 3aueta: - Bpemsi Ha MOJArOTOBKY TE€3MCOB OTBETOB - 10 45 MUH.
- Crioco0 KOHTPOJIS: YCTHBIE OTBETHI.

1.3. IlIkana olieHUBaHUS:
"OTAM4YHO'" - €U CTYJEHT ITyOOKO M IPOYHO OCBOMJI BECh MaTEpHall IPOrpaMMBbI
00y4eHMs1, HCUEPIBIBAIOLIE, TOCIEA0BATEIBHO, TPAMOTHO U JJOTUYECKU CTPOMHO €ro
W3JIaraeT, He 3aTPYyAHSAETCS ¢ OTBETOM IPU U3MEHEHHH 3aJaHusl, CBOOOIHO CIIpaBJIs-
eTCsl C 3a/la4aMH U TPAKTUUYECKUMHU 3a/IaHUsIMU, TIPAaBUILHO 00OCHOBBIBAET MTPHUHS-
ThIE PELIEHUS.
"Xopomo'"- eciu CTyAEHT TBEPIO 3HAET MPOrPAMMHBIN MaTEpUAIl, TPAMOTHO U IO
CYILIECTBY €I0 U3JIaraeT, He JOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEN B OTBETE HA BO-
poc, BIaJeeT HEOOXOIMMBIMU YMEHUSIMHU U HAaBbIKAMHU NP BBITIOJHEHUHU TIPaKTHYE-
CKHUX 3aJIaHUMU.
"Y10BJIEeTBOPUTENBHO' - €CIIH CTYJIEHT OCBOWJI TOJIBKO OCHOBHOM Martepuai mpo-
rpamMMBbl, HO HE 3HAET OTAECIbHBIX TEM, JIOITYCKAET HETOYHOCTH, HEIOCTATOYHO Mpa-
BUJIbHBIE ()OPMYITHPOBKH, HAPYIIIAET MOCIEAOBATEILHOCTh U3JI0KEHUSI IIPOTPAMMHO-
ro MaTepuaia U UCIBITHIBAET 3aTPYAHEHUS B BBIIIOJIHEHUU MTPAKTUYECKUX 3aTaHUM.
"Hey10BJICTBOPUTEIBHO'" - €CIIU CTYIEHT HE 3HAECT 3HAYUTEIBHON YaCTH IIPO-
rPaMMHOI'0 MaTepHaa, TOMyCKaeT CEPbE3HBIE OMMOKHU, ¢ OOJIBIIUMU 3aTPyAHEHU -
MU BBITIOJIHSIET MPAKTUYECKUE 3aJaHusl.

Kaxxnoe 3aganue pK3aMeHaIIMOHHOr0 OMJIETa OLIEHUBAETCS OTAEIbHO. O0Imehn
OLICHKOM SIBJISIETCSI CpEeIHEE 3HAUCHHE, OKPYTIIEHHOE JI0 1IEJIOT0 3HAYEHUS.

1.4. KoMmuiekThl SK3aMEHAIMOHHBIX OMJIETOB BKJIFOYAET M0 Kaxaomy pazaerny 25-30
OueToB (XpaHATCs Ha Kadeape MaTeMaTHKH).
TunoBble BApUAHTHI OMJIETOB MPUJIATAOTCS.
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OBPA3Ibl DK3AMEHAIIMOHHBIX BUJIETOB

MUHHUCTEPCTBO HAVKU U BBICLLIET'O OBPA3OBAHIS
POCCUNCKOU ®EJEPALINU
®EJIEPAJIBHOE I'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YYPEXIEHME BBICILIEI'O OFPA3OBAHUS
«MOCKOBCKHUI NOJTUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHI IOJIUTEX)

DakyapTeT 6a30BBIX KOMIICTCHIIHI, Kadeapa «MaTeMaTHKa
Jucuummna  «MaTeMaTuKa - CrieliialIbHbIC IJ1aBbD)
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUWIET Ne 1

1. PemieHue ypaBHEHUS MaJIbIX MOMIEPEYHBIX KOJICOAHUN CTPYHBI METOAOM pa3JeleHUs mepe-

MCHHBIX.

2. dyHgaMeHTaNbHBIC pelleHns ypaBHeHHs Jlamiaca B MpoCTpaHCTBE M HA IUIOCKOCTH. Pemenne

3agaun [upuxie mia ypaBHenus Jlamnaca B ciydae cepuyeckoil CHMMETPHH.
u o4
3. Pemmrth Ha4yanbHO - KPaeByIo 331a4y — = —
ot OX
u(0.t)=0; u(5,t)=15; u(x,0)=3.
4. Pa3znoxuts B psag Oypre 4eTHBIM 00pa3oM Ha UHTEpBaJIe (0;3) GyHKIUIO
f(x)=3-x

VYTBepxkIeHo Ha 3aceqanuu Kadeapsl «MaremaTtrkay « 28 » mas 2019 r., mporokon Ne 10

3aB. kadeapoii I'.C. Xykoga / /

MHHHUCTEPCTBO HAYKHU U BBICHIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE I'OCYJJAPCTBEHHOE ABTOHOMHOE OBPA3SOBATEJILHOE
YUPEXJIEHUE BBICIIEI'O OFPA3OBAHUS
«MOCKOBCKHM MOJJUTEXHUYECKHA YHUBEPCUTET»
(MOCKOBCKHWH IOJINTEX)

®DaxynpTeT 0a30BBIX KOMIIETEHIINH, Kadenpa «MaTemMaTHuKa»
Jucuurinaa «MaremaTtuka - CIICOUAJIBbHBIC I'JIaBbI»
Kypc 2, cemectp 3

3K3AMEHAIIMOHHBIN BUJIET Ne 5

1. Pemenne HEOJHOPOJHOTO BOJHOBOTO YPaBHEHHUS MPH OJHOPOIHBIX T'PAHUYHBIX M HAYaJIBHBIX YCIJIO-

BUAX METOOM PA3JIOKCHHUA 110 COOCTBEHHBIM (lJYHKHI/IHM.

2. YpaBHeHHe Jlamraca u ero 3anuce B PAa3JINYHBIX CUCTEMAaX KOOPpAHUHAT. IlocTanoBka KpacCBbIX 3aaa4 IJIsd

ypaBHenus Jlamnaca.

ou ) o%u

3.  Penmth HawanbHO - KpaeBylo 3a1ayy — =2—,
ot ox

u(0.t)=5; u(2,t)=12; u(x,0)=2-x.

4. Haiitu pereHue KpaeBoH 3a1auu:
-2
y¥ =a(x), ¥0 =y =y"(0)=y'®)=0 g = {2

B BuJE psiga Oypee.

npu 1/2<x<1
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VYTBep:xkIeHo Ha 3aceqanuu Kapeapsl «MartemaTtrka» « 28 » mas 2019 r., mporokon Ne 10

3aB. kadeapoii I'.C. Xykona / /

KoMmmuiekThbI TeCTOBBIX 3a/1aHUii H KOHTPOJILHBIX padoT (T, KP)
(na1st onenku kommnereHuuii YK-1)

110 JUCHUIIIIMHE

Martemaruka - CIICIIMAJIBHBIC I'JIaBbI
(HaMMEHOBAHHUE JMCIUILINHEI)

BAPUAHT N1
3AJAHHE 1

Jlns pynxiuu T (X) ¢ nepuomom T =4 cnipaensinBo paBeHCTBO
BAPUAHTBI OTBETOB: 1) f(x/4)=f(x) 2) f(4x)=f(x)
3) f(x+4)="1(x) 4 f(x+2)=f(x).

3AJJAHHUE 2

Vkaxkute QyHKIUK C IEPHOAOM | = 2 U3 IEPEUHUCIEHHBIX HUKE.
BAPUAHTBI OTBETOB:

1) y=sin2zx  2) y=ctg2zx  3) y=cosax 4) y=tg(nx/2).
3AJIAHUE 3

Kakas 13 nmepeuuciieHHbIX HUKe (QYHKIIUI OMUCHIBACT TApMOHUYECKHE He3aTyXaromue Kouedanus?
VkaxuTe cMbIc apamerpos: A, @, @.

BAPUAHTBI OTBETOB: 1) f(X) = Acos(w X+ @)
2) f(X)=Allox+@) 3) F(X)=Alwx+p) 4) f(X):A(a)X+gp)2.
3AIAHUE 4

Oyuxuus T (X) npu X €[0, 27] u eé nepuoanyeckoe nposomkeHne NOKa3aHbl HA PUCYHKE

f(XA

/ ‘I,-'vA ) / 1 / . =4
-4n -2m 0 2m 4m X
Torna psg @ypbe Ui 3TON GYHKIUU UMEET BU]L

[o 0] } a e 0]
BAPUAHTHI OTBETOB: 1) f(x)=>b sinnx 2) f(x)=-2+ 3 a,cosnx
n=1 n=1

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

n=1

3AJAHHUE 5

Jlana dymxmus T (X) :2X2, xe[-1,1]. Torma xo>dpdument b3 paszioxeHus: (QyHKIUH
f (X) Bpsag ®ypre pasen
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| Otser ‘

3AJTAHUE 6
-1 npu -1<x<0,
Paznoxuts B psag @ypre QyHKIUIO f (x) =
1  npu 0<x<1
| Otser ‘ ‘
3AJIAHUE 7

Haitnure pemenne xpaesoii 3amaun Y' =((X), Yy(0)=0, y(2)=0 = suze pana ®ypse, ec-
m g(X) =g, = const.
| OtBer | |

3AJAHHUE 8

K kakomy THIy OTHOCHTCS JIMHEHHOE TuddepeHIaIbHOe YpaBHEHHE B YaCTHBIX MPOU3BOIHBIX
BTOPOIO MOPAIKA

2 2 2
TR AL LA LI K TP
o oy oyt ox oy
| OtBer | |

3AJJAHUE 9

2

VpaBHEHUE ou —104 8 U
ot?

, (U t)[m]; 0<x<I, t>0) onucesaer Mansie cBOGOIHBIE

nornepeyHble KoneOaHusi cTpyHbl. KOHIIBI CTpyHBI 3aKperyieHbl HENoABMKHO. Haiiiute oCHOBHYIO
vactory @ [1/cek] cobereennbix konebanuit ctpynsl, eciu muna crpynst | =50 .

| OtBer ‘ ‘

3AIAHHME 10

o 2 2
Haitnure xodddumuent TemmepaTyponpoBogaoctd a° [ M [ cex] B ypaBHEHHH TEIIONPOBOIHO-
CTH CTEp>KHS

g—f:azg, (0<x<l, t>0),
ecay Kod(pPHULUUEHT TEIIONPOBOAHOCTU MaTepuaa k= 50 /e / (M - 2pao - CeK) , YACIbHAs TeII-
JIOEMKOCTB ¢ =500 /P / (Ke . epad) , yaelnbHas INIOTHOCTH MaTepualia CTEPIKHS
p =7000 xe/ m°
| OTBer | ‘
3AJJAHUE 11

061_]_[66 pCHICHUC HAYaJIbHO — KpaCBOI\/'I 3alauu JIs1 OOJHOPOJAHOTO YpaBHCHHA FI/IHGPGOJII/I‘-ICCKOFO
THIIA

2
gt—‘j_aa 0<x<l, t>0)
u(0,t)=0, u(l,t)=0, u(x,0)= f(x), %zgo(x)
uMmeeT Bua  U(X,t) = Z(AnCOSTﬂatth SlnnTﬂat)SIng
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rne A, u B, - npoussonbHble mocTOsAHHBIE:

| |
A =21100sin dx, B =2 [p(x)sin “dx
o I Nnzao |

Sanummre perrenue 3anaun npu a=4, 1=2, f(x)=1 ¢@(x)=0.
| Otger |
3AJIAHUE 12
o%u o%u
JIaHO HEOHOPOIHOE BOJHOBOE YpaBHEHHE o 168_2 + f(X,t) mpu OJHOPOIHBIX IPAHUYHBIX H
X

HaYaJIbHBIX YCIIOBHAX
u(0,t) =u@B,t)=0, u(x0) :% _o,

Haiinure (C TOUHOCTBIO O MHOYKUTENS1) COOCTBEHHBIC (DYHKIIMH 3aa9H.
| OtBer |

3AJJAHUE 13

OOmiee pereHne HaYIBHO — KPaeBO# 3a7auul Uil OJHOPOIHOTO YPaBHEHUS MapadOIMYecKoro TH-
na

2
%“:aZZTL;, 0<x<l, t>0) u(0,t)=0, u(l,t)=0, u(x,0)= f(x)
HMeeT BUI u(xt) = i A]e‘(?)zt sin - rie A, - npousBoibHas OCTOSHHAs
n=1

|
A = I—f f (x)sin %dx. Banummure pemenue 3anaun npu a=11=1 f(x)=1.
0

| Otger |

3ATAHHME 14

JlaHO OmHOPOJHOE ypaBHEHHE TETJIONPOBOAHOCTH CTEPIKHS
ou _, 0
—=a’—, (0<x<1 t=0).
ot OX
Ha xoHmax crepkHA 3aJaHbl TOCTOSHHbIE M  pA3IM4YHbIE HEHYJIEBbIE TEMIIEpPaTyphl
u(0,t) =15, u(Lt)=25, mauansuoe ycnosue: U(X,0) = 20X +5.
[onGepure HoByto pynknuio V(X,1), ceasannyio ¢ uckomoit pynximeit U(X,t) Tak, urobs ams
He€ IrpaHUYHBIE YCIOBUS CTAIM OJHOPOAHBbIMH. Kakoil BUJ MpUMeT MpH 3TOM HAayallbHOE YCIOBUE

v(x,0) ?

| OtBer | |
3AJIAHME 15
o’u  o%
O6miee pemenue 3anaun Jupuxie 1y ypaBHenus Jlammaca F + W =0
X

npsimoyromsHoit obmactn D:0<x<a, 0<y<Db, npu oxsopommsx rpanmyHEX ycroBHIX Ha
BepTHKanbHEIX croponax obmactu U(O,¥) =0, u(a,y)=0
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-1
umeer BHA U(X, Y) = Z{ansh N7O=Y) b sh 1D }sin ””X(sh Nz j ,
n=1

A U,(x)

D

0 U; w a4 X

a a a a

e a, ZE?Ul(X)Sin "ix, b, :gfuz(x)sin X ix .
ao a ao a

Haiigure 3Hauenne GyHkumuu U(X, y) B 1eHTpe obnmactu mpu A =6, b =4, ecnn

X mpu 0<Xx<3,

6-x mpu 3<x<6,’ U2(x)=0.

U1(X) ={

| Otger |

Ornenka «0TIMYHO» BbIcTaBisieTcs cTyAeHTy 32 90 — 100% npaBUIIbHBIX OTBETOB,
OIIEHKA «XOpOIIOY» - 32 HE MeHee 75% MpaBUIIbHBIX OTBETOB;

OIIEHKA «yAOBJIETBOPUTEIBHO» - 3a HE MeHee 50-60% npaBUIbHBIX OTBETOB,
OIICHKA «HEYJOBJIETBOPUTEIBHO» - 32 MeHee 50 % MpaBUIbHBIX OTBETOB.

N =

ROoo~NOOEW

11.

12.
13.

14.

0.

Kommiexkt Bonipocos (YO)
(nJ1st oueHkd KommneTenuii YK-1)

Bomnpocs! no psagam ®ypbe

JlaiiTe onpeeneHre OCHOBHOM TPUTOHOMETPUYECKON CUCTEMBI (DYHKIIMIA.
TpUroHOMETpUYECKHE CUHYChl UM KOCHHYChl OPTOTOHAJIbHBI HAa MPOMEKYTKE
[—70, ], CCTIHL. ..o,

Kak craBuTcs OCHOBHas 3ajaya TapMOHHYECKOIO aHaiau3a ?

Zanummre psag Oypwe nns byHkumii ¢ nepuogom 1 =27

YcnoBust [upuxie.

Chopmynupyiite Teopemy O pa3ioxUMOCTH (PyHKIUU B psig Dypbe.

3anummre psag Oypwe Aid yeTHeIX (GyHKUUM ¢ nepuoaom 1 =2r.

3anummre psag Oypbe A HeueTHbIX (yHKUMM ¢ nepuogom 1 =27,

3amummre psag Pypwe st GyHKIUI ¢ TPOU3BOJIBLHBIM TIepuogoM T = 21,
3anummre psag Oypbe A1 YeTHbIX (QYHKUUNA ¢ TPOU3BOJIBHBIM EPHUOIOM

T=2l

3amumute psag dypbe s HEYETHBIX (PYHKIHMM ¢ MPOU3BOJIBHBIM MEPHUOIOM
T =2l

Kak ocymecTBisieTcst pasnoxkenue B psg Oypbe Hemepruoaudeckux GyHKIAn?
Kak ocymectBusieTcst pa3noxenue B psiag Oypbe QyHKIUN, 3aJaHHBIX HA HHTEP-
Baste (0, I), ueTHsIM 00pazom?

Kak ocymectBnsiercs paznoxenue B psg Oypse QyHKIMI, 3a7aHHBIX HA HHTEP-
Bajie (0, |), HeueTHBIM OOpazom?
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15.

16.
17.

© o

10.

11.

12.

13.

14

16.

17.

18.

19.

20.

Jaiite onpenenenue 0606menHoro psana Oypwe. 3amumure GopMyIry st ompe-
neneHus ko3¢ duireHToB 06001eHHOT0 psifa Dyphbe.

Cucrema QyHKIM Ha3pIBACTCS OPTOHOPMUPOBAHHOM, €CITH. ... .. ...... ...
[Tpumenenue psgoB Dypbe K pPEIICHHUIO KPaeBBIX 3a1ad JJIsi OOBIKHOBEHHBIX
niddepeHInanbHbBIX YpaBHEHUMH.

Bonpocel 10 ypaBHEeHUSIM MaTeMaTU4YeCKON (PU3UKHI

Knaccudukanus ypaBHeHUN MaTeMaTHYECKON (PUBHUKU.

[lepeuncnure OCHOBHBIE MaTeMarnka - CIIELUAIbHBIE IJIaBbl M 3aa4d, K HUM
IIPUBOJSIINE.

BBIBOZ OTHOPOJTHOTO BOJIHOBOT'O YPABHEHUS HA MPHUMEPE 3a7a4yd O MaJbIX cOO-
CTBEHHBIX KOJIEOAHUSAX CTPYHBI, OCHOBHBIE JOIMYLICHUSI.

[locTaHOBKa HAYaIbHO-KPAEBOMW 3aJ1a4 JUI1 OJHOPOJHOIO BOJIHOBOTO ypas-
HEHHS.

Peuienre o4HOPOAHOTO BOJHOBOI'O YPAaBHEHUS METOIOM pa3leiICHUs IIEpEMEH-
HBIX.

®dusnuecKoe UCTOIKOBAHUE PELICHMS 3a/1a4yd O MajbIX CBOOOJHBIX KOJIEOaHUSIX
CTpyHbl KOHEUHBIX pa3MepoB. Crostune BoJiHBL. COOCTBEHHBIE YAacTOTHI KoseOa-
HUW CTPYHBI.

[TocraHoBKa 3aau O IPOAOIBHBIX KoJI€OaHUSIX cTepkHsA. Onpenenenue cKkopo-
CTH paclpOCTPaHEHHUs IIPOIOJIbHBIX BOJIH B MaTepurale.

OcecuMMeTpuYHbIE COOCTBEHHBIE KOJIEOAHUSI KPYTOBOM MEMOpPAHBI.

VYpaBuenue u ¢pynkuuu beccens.

[locTaHOBKa 3a7auud O BBIHYKIEHHBIX KOJEOAHUSX CTPYHBI MPU OTCYTCTBUHU
Ha4yaJbHbBIX BO3MYILLIECHHM.

Pemenne HEOJHOPOAHOTO BOJHOBOTO YPABHEHUSI METOJIOM Pa3JIOKEHHS MO CO0-
CTBEHHBIM (YHKIUSM.

Pemienrie HEOAHOPOAHOTO BOJIHOBOI'O YPAaBHEHUS IIPYU HEOJHOPOIHBIX HAYAJIbHBIX
yCIOBUSX (IIPU HAJIMUMUK HA4YaJIbHBIX BO3MYLICHU).

Pemrenne HayanbHO-KpaeBOM 3a1a4M sl BOJIHOBOT'O YPABHEHMs NP HEOIHOPOJ-
HBIX TPAaHUYHBIX yCIOBHIX. Penykins o0iiel kpaeBou 3a1auu.

. BIBOZ ypaBHEHUS TETIONPOBOAHOCTH CTEPIKHSL.
15.

[TocraHOBKa HayalbHO-KPAaeBOM 3aJaud U1 OJHOPOJHOIO YPaBHEHUS TEILIO-
IIPOBOJHOCTH.
Pemienrie 0oqHOPOAHOTO YpaBHEHUS TETUIONPOBOJHOCTH METOJIOM PA3JAECIEHUS Te-
PEMEHHBIX.
Pemienrie 0qHOPOJHOTO YpaBHEHUS TEILUIONPOBOJHOCTH I CIIydasl CTAalUo-
HApPHOM HEOJHOPOIHOCTH.
Pewienre HEOTHOPOJHOTO YpaBHEHHUS TEIUIONMPOBOJHOCTH METOIOM PA3JIOKE-
HUS 1I0 COOCTBEHHBIM (DYHKIIHSM.
VYpaBaenue Jlamnaca. 3anuchk B pa3auyHbBIX cUcCTeMax koopauHat. IloctaHoBKa
KpaeBbIX 3a1a4 il ypaBHeHus Jlamiaca.
Pemenue 3amaum dupuxie mist ypaBHeHus Jlammaca B mpsMOyToiabHOM o00sactu
METOJIOM pa3JeieHUs] TEPEMEHHBIX (I Pa3IMYHbIX KOMOWHAIMA TPAaHHUYHBIX
YCIIOBHH).
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21. Pemienue 3amauum [upuxiie 11 ypaBHeHus Jlamnaca B mpsiMOyTrobHOM 00sacTu
C IIOMOUIBIO IBOMHOTO TPUTOHOMETpUYECKOT0 psina Dypsee.

22.Pewenue 3anauu [dupuxne qist ypaBHeHust Ilyaccona B mpsMoyrospHO# o0Ona-
CTH.

23. YpaBHenue ['enpmronbia. Pemenne 3anaun Ha cOOCTBEHHBIE 3HAUEHUS IS OJI-
HOPOJIHOTO YpaBHEHUs [ enbMrosiblia B IpsIMOYTOJIBHOM 001acTy.

24. Peuienue ypaBHeHusi ['enpMmrosblia B KpyroBoi 00JacTH METOAOM pa3ziesiCHUs
nepemMeHHbIX. [locTaHOBKa 3a7jaun Ha COOCTBEHHBIE 3HAUYEHHUS C YCIOBHUEM IEpH-
OJIMYHOCTH.

KoMmuiekT 3aganuii 1711 BHINOJIHECHUS
pacyeTrHo-rpaduyeckux pador (PI'P)
(nast oueHkn kommneTenuii YK-1)

10 AN CHUIIIINHC
MaremaTuka - cuelMabHbIC IJIaBbI

(HaMMEHOBAaHUE TUCITUTUINHBI)

Bapuant Nel

1. Pa3noxuth GyHKLIUIO
0 mpm -3<x<0
y=42x/3 mpu 0<x<3/2
0 mpu3/2<x<3
B psan Dypee:
- IOCTPOUTH IpaduK 3aJaHHON (HYHKIIMH Ha OTpe3Ke e€ onpeaeIeHIs;
- BBIYMCIUTH KO3PPUIEHTHI €€ psiaa Dypbe;
- 3anucatb psax Oypbe A 3a1aHHON (QYHKINU;
- IOCTPOUTH rpaduk noiaydeHHoro psjna Oypre Ha OTpe3Ke orpeieseHus 3alaHHON (YHKIIHH.
2. B Busie psina @ypwe HaiiTu perrenue Y = Y(X) KpaeBoit 3a1aun

y'=q(x), (0=<x<3), y(0)=0, y(3)=0,
rae g(X) — orpaHHYeHHas, KyCOYHO-HenpepbiBHast Ha otpeske [0, 3] dyHkuuns

_J2x/3 mpm 0<x<3/2
] 0 mpm 3/2<x<3.

3. Paznoxuth ¢pyHkimio Yy = X/2 Ha oTpeske 0 < X <2 B 0000mEHHBIN psg Dypbe 1o cucteMe op-
TOTOHAJIBHBIX HAa 3TOM OTpe3ke (DYHKIWMH, B Ka4eCTBE KOTOPHIX B3STh COOCTBEHHBIC (YHKIIUU
3a/la4 Ha COOCTBEHHBIC 3HAYCHUS

Q"+ Xp=0, (0<x<2, 1>0), ¢0)=0, ¢(2)=0,

Hpe,[[BapI/ITeJ'ILHO HpOBepI/IB X Ha KBa,Z[paTI/I‘lHYIO I/IHTeI‘pI/IpyeMOCTB nu OpTOFOHaJ'IBHOCTB.
4. Haiitu pemienue U = U(X, t) HayaapbHO-KpaeBoil 3aJa4u JUIsl THIIEPOOIMYECKOTO YpaBHEHUS
o’u . o%
—=9—, (0<x<3, t=>0),
ot? ox? ( )
X mpu 0<x<3/2, ou(x,0)
u(0,t) =u(3,t) =0, u(x,0) = — =
0.H=u@Y (%0) {B—X mpu 3/2<x<3, ot

5. Haittu pemrenune U = U(X, t) HagampHO-KpaeBoO# 3a1auu i MapabOIMUECKOr0 YPaBHEHHUS B BH/IC
0006mEnHOTO psana ypbe

0.
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ou o°u
—=16—+(2-x)e", (0<x<2, t>0),
p W ( ) ( )

u(o,t) =0, Y] =0, u(x,0)=0.
OX
Bapuant Ne4

1. Paznoxutpk QyHKIHIO
0 mpum -4<x<0
y=4 x/2 mpu 0<x<2
3—-x mpu 2<x<4
B psan Dypre:
- IOCTPOUTH IrpapuK 3aAaHHON (PYHKIIMH Ha OTpE3Ke e€ OnpeieNeHus;
- BBIYHMCTUTH KO3PPuImeHTr! e€ psiga Oypre;
- 3anucatb psx Oypbe A 3a1aHHON (QYHKINU;
- MIOCTPOUTH rpapuk MoaydeHHOro psiga Oypre Ha OTpe3Ke onpeaAeneHus 3a1aHHON QYHKIUH.
2. B Buze psina @ypbe HaiiTi penienune Y = Y(X) KpaeBoi 3a1a4n

y'=q(x), (0<x<4), y(0)=0, y'(4)=0,
rae ((X) — orpaHuueHHas, KyCOYHO-HenpepbiBHas Ha otpeske [0, 4] hbyHkuus

{X/Z mpu 0<x<2

9=93-x mu 2<x<4

3. Paznoxuth ¢pyakimio Y =X — 1 Ha orpeske 0 <X <2 B 0000menHbBIH psg Dypbe MO cucTeMe
OpPTOTOHANILHBIX HA 3TOM OTpe3Ke (PYHKIIMIA, B KAUeCTBE KOTOPHIX B3ATh COOCTBEHHbIE (DYHKIIUU
3a/1la4 Ha COOCTBEHHBIEC 3HAYCHUS

o'+ Pp=0, (0<x<2, 1>0), ¢0)=0, ¢(2)=0,

MIpeIBAPUTENILHO MPOBEPUB UX HA KBAJAPATUUYHYIO HHTETPUPYEMOCTh U OPTOTOHATBHOCTb.
4. Haittu perenue U = U(X, t) HagaapHO-KpaeBoOil 3a1a4u 11 TapaboIMIeCcKOro YpaBHEHUS
ou o%u
—=32—, (0<x<2, t>0),
ot OX

u(0,0=0, MY o |x0) = 2x
OX

B BUJIe 00001IEHHOTO psina Dyphe.
5. Haiitu perierne U = U(X, t) HauapHO-KpaeBO 3aauu JJIsl THIIEPOOIHMYECKOTO YpaBHEHHS

2 2
U _0U. 1-xsin2t, (0<x<l t>0),

ot? ox?
ou(x,0)

u(0,t) =u(,t)=0, u(x,0)= 0.

Kpurepum ouenku:

- OLICHKA «3a4TEHO» BBICTABIIAECTCS CTYJEHTY, €CJIH OH PETYJIIPHO B TEUEHHE CEMECT-
pa MpEenCTABIAN PEUIEHUS 3a/]1a4, BBIMOJIHUI MOJHOCTHIO BCE 3aJaHUs U UX 3aIlUTHI,
OTBETHB Ha BOIIPOCHI MTPENOAABATEIIS;

- OLICHKA «HE 3a4TE€HO» BBICTABIICTCA CTYIEHTY, €CIU OH HEPETYJSIPHO B TEUCHHUE
ceMecTpa MPEACTaBIIs PELIEHUs 33/1a4, BBIIOIHWI 3aJaHKs HE MOJHOCTBIO WUJIU BO-
o011e He MpenCcTaBisul padoThl HA NMPOBEPKY, JOMYCKAET CYIIECTBEHHbIE HETOYHOCTH
B OTBETAaX HA BONPOCHI IPENOAABATEIIS.
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