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1. HEJIX U 3AJAYHN OCBOEHMUSA JUCIIAITIJIMHBI

Lesab u3y4yeHus AUCUMIIUHBI:

e o0ecrieyeHre HEOOXOIUMBIMU 3HAHMSMHU IJIi PabOTHI ¢ OCHOBHBIMH IOHSTHUSMHU TEOPUU
mddepeHnanbHbIX ypaBHEHUH;

® Da3BUTHE HABBIKOB ITOCTAHOBKM M pEIIEHUS 3a/ad, CBA3aHHBIX C MaTeMaTHYECKHM
MOJICIIMPOBAHUEM U TPEOYIOUINX HCCIe0BaHUs U epeHITNATBHBIX YPaBHEHHIH,

® pacummpeHHe o0IEeMaTeMaTHYECKOro U 001Ie(pu3nIecKkoro Kpyro3opa.

3agayu U3yvyeHus TUCUMILIMHBI:

® u3ydYeHHE OCHOBHBIX MMOHITUH M OTPEICICHUI TeOprH T PepeHIINaTbHBIX YPAaBHEHHH ;

® u3ydYeHHe OCHOBHBIX METOJOB penieHus auddepeHnnanbHbIX ypaBHEHUH;

e 0o0y4yeHHE CTYJCHTOB CIIOCOOaM Ka4eCTBEHHOTO HccieqoBaHus U dhepeHInanbHbIX
YPaBHEHHI U CHCTEM, CBS3aHHBIX C TIPOCTEHIIMMHU MOJEIISIMU €CTECTBO3HAHMUS, C IIEITHIO
MOJTyYSHHS XapaKTEPUCTHK PEIICHUH 0e3 HeMTOCPEICTBEHHOTO MX IIOCTPOCHUS;

e (opMHUpOBaHHE y CTYJCHTA CIIOCOOHOCTH MPUMEHATHh MOJICIH, U3ydaeMbIe B Kypce, K
PEIIeHHIO MMPAKTHYECKUX 3aj1a4.

2. MECTO JJUCHUILIUHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOI'PAMMBI (naee
— OIl) BAKAJIABPHUATA

JluciunnuHa peanu3yeTcs B paMKax 005S3aTelbHOM 4YacTH M OTHOCHUTCS K €CTECTBEHHO-HAyYHOMY
MOJYJIIO.

Jlis ocBOEHUS TUCIUIUIMHBI HEOOXOAMMBI KOMIIETEHIIMH, C(OPMHUPOBAHHBIE B paMKax H3y4EHUs
CIeNYIONUX AUCIHUIUTHH: «MaremaTudyeckuii aHanms3y», «JIuHeitHas anreOpa W aHAIUTHYECKAs
TEOMETPHS.

JIMCUMIUIMHBL W/WIM TPAKTHKHU, JUISI KOTOPBIX OCBOCHHE NaHHOW AMCLUUIUIMHBI HEOOXOAMMO Kak
npeamecTpyoniee: «BeKTOpHBI W TEH30pHBIM aHaIN3», «OYHKIMOHAJIBHBIA aHamu3», «Teopus
BEPOSITHOCTEH M MaTeMaTHyecKasi CTaTUCTUKA», «YpaBHEHHUS MaTeMaTHUeCKON (U3UKU», a TaKKe
OCHOBHBIX Pa3/IeJI0B (PU3UKU.

Jucnunnuna uzydaercs Ha |l kypce B 3 cemectpe.

3. HEPEUEHDb IINTAHUPYEMBIX PE3YJIbTATOB OBYUYEHUA 110 JUCHUIIVIMHE,
COOTHECEHHBIX C INTAHUPYEMbBIMU PE3YJIBbTATAMHN OCBOEHMUSA
OBPA3OBATEJBHOM IIPOI'PAMMBI

B pesynprate ocBoenuss OIl OakamaBpuata o0OydYarOIIUKCA JIOJDKEH OBJIANETh CIEIYIOIIUMU
pe3ysbTataMu 00yueHus O JUCIHILINHE:

Kon HaumeHoBaHue KOMIIETEeHIUH Koa n HanMeHOBaHMe HHIMKATOPA
KOMIIeT JAOCTHKEHHs] KOMIIeTeHIIUH
eHI Ml
OIIK-3 | CnocoOeH NpUMEHSATh pacyeTHO- 3-OIIK-3 3HaTh OCHOBHBIE 3aKOHBI
TEOPETUYECKUE METOIbI JUIS €CTECTBEHHOHAYUYHBIX AUCLHIUIVH B
U3Y4YECHHsI CBOMCTB BEIIECTB U npodeccuoHaIbHOM e TeIbHOCTH, METOIbI
IIPOLIECCOB C X YYaCTHEM C MaTEMaTHYECKOTO aHaJIn3a U
HCIIOJIb30BAHUEM COBPEMEHHOU MOJIETTMPOBAHUS, TEOPETUYECKOTO U
BBIYHMCIIUTEIBHON TEXHUKU JKCIEPUMEHTAILHOIO HCCIIEN0BAHUS
V-OIIK-3 YMmeTh ucnoiab30BaTh OCHOBHbBIE
3aKOHBI €CTECTBEHHOHAYYHBIX JMCLUIUIMH B
npodecCuoHaIbHOMN 1 TeNbHOCTH,
IPUMEHSITh METO/Ibl MATEMATUYECKOTO




aHaJIM3a ¥ MOJICTTUPOBAHUS, TEOPETHUECKOTO
U DKCTICPUMEHTATBHOTO UCCIICIOBAHMS
B-OIIK-3 BinageTs HaBBIKAMU
HCITOJIH30BaHNsI OCHOBHEIX 3aKOHOB
€CTeCTBEHHOHAYYHBIX JUCIUIUINH B
po(heCcCUOHATTLHOM IS TEIILHOCTH,
NPUMEHCHHS METOZ0B MaTEMaTHYECKOTO
aHaJIM3a ¥ MOJICTTUPOBAHUS, TCOPETHUECKOTO
Y DKCTICPUMEHTAIIBHOT'O UCCIICIOBAHMS

4. BOCHUATATEJIBHBIN TOTEHIIUAJ TUCIIUILINHBI

5. OFBEM JUCHHUIIVIMHBI B 3BAYETHBIX EIMHULHAX C YKASAHUEM KOJIMYECTBA
AKAJEMHUYECKHUX YACOB, BBIIEJTEHHBIX HA KOHTAKTHYIO PABOTY
OBYYAIOIIUXCH C TPEINIOJABATEJIEM (ITO BUJIAM 3AHATUN) U HA

CAMOCTOSATEJIBHY IO PABOTY OBYYAIOLIUXCSH

Buja pa6orsl

KoiunuecTBo yacos
Ha BU/J padoThI:

KonrakTHas paﬁoTa Oﬁy‘lalO[lll/IXCﬂ C mpemnoaaBaTrejiemM

AyauTOpPHBIE 3aHATHS (6Ce20) 96
B tom umcie:
JeKyulU 48
npaKkmuiecKue 3aHamust 48
IIpome:kyTOUHAsI aTTeCTALMS
B tom umcie:
Okzamen 36
CamocrosiTesibHast padoTa 00yyarumuxcst
CamocrosiTejibHasi padoTa 00y4yalonuxcsi 12
Bcero (4achbi): 144
Bcero (3aueTHble eTMHUIIBI): 4

6. COAEP’ KAHME JUCHUIIJIMHBI, CTPYKTYPUPOBAHHOE I10 TEMAM (PA3EJIAM)
C YKA3AHHMEM OTBEAEHHOI'O HA HUX KOJIMYECTBA AKAJEMHUYECKHUX YACOB

U BUJIOB YUEBHBIX 3AHATHI

6.1. Pazdenvl oucuuniaunsvl u mpyooemKoCcHb RO 6U0aM y4eOHbIX 3aHAmMuUIL (8 AKA0eMUYeCKUx

uacax)

TEMBbI U CIUIIJIMHBI

Henens HaumenoBanue pasaena / Buabi yueOHo# padoThI

Jlex IIp

J1a6

Bueayn | CPO

1. OcHOBHbBIE MOHSITHS TEOPpUH |2 2
nngepeHuAILHBIX
YPaBHEHUH.

11 OcCHOBHBIE ITOHSTHSI TEOPUU 2 2
mddepeHnnanbHbIX




YPaBHEHUIL.

ypaBHeHI/lﬂ IMEPBOro nmopsiaka.

10

14

YpaBHEHHUs IEPBOrO MOPSKA,
pa3pelIeHHbIE OTHOCUTEIBHO
IIPOU3BOJHON. YPaBHEHMUS C
pasaeIAIOIUMHUCA
IIEPEMEHHBIMHU.

2.2.

YpaBHEHHUS B ITOJTHBIX
maddepennnanax. Jlnaernsre
ypaBHEHHS IEPBOTO TTOPSIIKA.

2.3.

Teopema 0 CylleCTBOBAHUU U
€VMHCTBEHHOCTH PEIICHUS
3amaun Komm i ypaBHeHUs
IIEpBOrO MOPSKA,
pa3pelIEHHOTO0 OTHOCUTEIBHO
IIPOU3BOJHOMN. YpaBHEHHUsI, HE
pa3pelIeHHbIE OTHOCUTEIIBHO
IIPOU3BOJIHOM.

YpaBHeHust NOPSA/IKA BbILIE
1epBoro.

12

10

3.1.

VYpaBHEHHUs TOPAIKA BBIIIE
repBoro. JINHelHbIe ypaBHEHUSI.

3.2.

OnHOpOIHbBIE IMHENHBIE
ypaBHEHHUS MOPsAKa N.

3.3.

OnHopoHbIE JINHEHHBIE
YpaBHEHUS C TOCTOSHHBIMU
koahpurmentamu.

3.4.

HeonHopoansbie TuHENHHbIE
ypaBHEHUS TTOpsiIKa N.

Cucremsl
au(PepeHHaATbHBIX
YPaBHEHHIA.

4.1.

Cucremsl muddepeHnanTbHbIX
ypaBHeHuid. HopmasibHbie
cucteMbl. JINHEeHbIE CHUCTEMBI
muddepeHnanTbHBIX
YpaBHEHMIA.

4.2.

Pemrenne oHOpOIHBIX
JIMHENHBIX CUCTEM.
HeoaHopoHbie CUCTEMBI. -

Kpaesble 3apaun 1J1s
JIMHEHHBIX YPABHECHUM
BTOPOTO NMOPSIAKA.

5.1

ITocranoBka KpacBbIX 3a1a4.
PaBpeI_HI/IMOCTB HCOAHOPOJAHBIX
KpacBbIX 3a1a4.

5.2.

OnHoponHbIe KpaeBble
3amauyu. Pelmenue ypaBHEHUMU
IIPY ITOMOLLU PSIIOB.

YcronyuBocThb peleHni
au(ppepeHuaIbLHBIX




YPaBHEHUI.

6.1. [MonsiTre ycToitunBocTH (110 3 3 1
JIsamyHOBY).
ToYKH MOKOSI.

6.2. Hccnenoanue Ha 3 3

YCTOMYHBOCTH I10 IEPBOMY
npubmkenuto. [Ipsamoit
(BTOpOIT) MeTon1 JIsimyHOBa.

7. YpaBHeHUsI C YACTHBIMH 8 6 1
MPOU3BOIHBIMH MEPBOIO 1O-
psiika.

7.1. YpaBHEHUS C YACTHBIMU 4 3
MIPOU3BOIHBIMU IIEPBOTO
nopsiaka. JInnenHeie
ypaBHeHus. Pemenue
KBa3WIMHEWHBIX YPAaBHEHU.

7.2. Pemrenne 3agaun Komm i 4 3 1
KBa3MJIMHENHBIX YPAaBHEHUH.
Bcero: 48 48 12

Ipum.: Jlex — nexyuu, Ilp — npakmuueckue sauamus / cemunapel, Jlab — 1abopamophvie 3aHAMUA,
Bueayo — sneayoumopnas konmaxmuas paboma, CPO — camocmosimenvras paboma.

6.2. Cooeporcanue oucyuniutvl, CMpyKmypupoeanHoe no pazoenam (memam)

Jlexyuonnwiu Kypc

HaumenoBanmue pasjaesna Conepxanue

Ne /TeMbl TUCUUTNIUHBI

1. OcHOBHBIE NOHATHSA TeOPUH AU PepeHINATBHBIX YPAaBHEHHUIA.

1.1.  |OcHOBHBIC MOHATHUS OcuoBuble ToHSATHS. [Ipumepsl. Jlumepamypa: [1, 2,

Teopun U hepeHITu- 3].
QIbHBIX YPABHEHUH.

2. YpaBHeHUsI IePBOro nopsiaka.

2.1. |YpaBHeHus nepBOro YpaBHEHHUsI IEPBOrO MOPAIKA, Pa3peIIeHHbIE OTHOCUTEIBHO
[OpsiAKa, pa3pelieHHble  [IPOU3BOJIHON. X reomeTpruueckas HHTepIpeTanus. Y paBHEHUS C
OTHOCUTEIIbHO [pa3IeAOIUMUCS IEPEMEHHBIMU. Y pPaBHEHUS, IPUBOASIIINECS K
[IPOM3BOIHON. YPAaBHEHUs [ypaBHEHUSIM C Pa3JeIsIOLIMMUCS IEPEMEHHBIMU. Jlumepamypa:
C pa3aeIIOIIMMHUCS [1, 2, 3].

[1e€pEMEHHBIMU.

2.2.  |YpaBHEHUS B MOJHBIX YpaBHenus B noiHbIX quddepennnanax. MHTerpupyrommit
g depenimanax. MHOXUTENb. JIuHElHbIe ypaBHEHUSI IEpBOro nopsiaka. Meron
JInHelHbIe ypaBHEHUS BapHalliH IPOU3BOJILHOM MOCTOSIHHOM. Jlumepamypa: [1, 2, 3].

[1EpBOro MOPsIJIKA.




2.3.

Teopema 0 cylecTBOBaHUU
1 CAUHCTBECHHOCTHU

YpaBHEHUS IIEPBOTO
[IOPsAIKA, PA3PEILIEHHOT0
OTHOCHUTEIILHO
[IPOU3BOIHOM. Y paBHEHMUS,
HE pa3peLICHHbIE

peuienus 3axaun Komm Aisa|0THOCUTENBHO IPOU3BOIHOM. Y PaBHEHHUs], HE pa3peIICHHbIC

Teopema o CylecTBOBaHNN M €IUHCTBEHHOCTH PEILLIEHUS 3aa4n
Komm 1151 ypaBHEHMS IEPBOTO MOPsAKA, pa3pelIEeHHOTr0

OTHOCUTEIIBHO MTPOU3BOAHOM.

Oco0Obie Touku. Ocobbie perienus. Jumepamypa: [1, 2,
3].

OTHOCHUTEIILHO
[IPOU3BOIHOM.

3. YpaBHeHus! NOPS/IKA BbIlIE MIEPBOro.

3.1. |YpaBHeHUs MOpsIIKa BBIIIE |YPaBHEHUS MOPSIKA BEIIIE IIEPBOT0. Teopema o CyIecTBOBAaHUN
repBoro. JIu- HeliHble Y €JMHCTBEHHOCTH pelleHns 3aaaun Komm 1 ypaBHeHus,
YPaBHCHMUSI. [pa3pEeIEHHOr0 OTHOCUTENIBHO CTapIIel MPOU3BOIHOM. JInHEHbIE

ypaBHeHMs1. OOIIMEe CBOICTBA JIMHEIHBIX YpaBHEHUH.
VIumepamypa: [1, 2,
3].

3.2.  |OmgHOpOnHBIC THHEN- Hble |OTHOPOAHBIEC THHEHHBIE YpaBHEHH Mopsiaka N. OnpenenuTens

ypaBHeHHMs 110- psiaka N.  [Bponckoro. ®ynaamenTtanbHas cuctema petieHuil. Oomee
pemenue. ®opmyna Octporpaackoro-JIlnysumns. Jlumepamypa:
[1,2,3].

3.3.  |OmHOpOMHBIE TMHEHHBIE | OHOPOHBIE TUHEHHbIE YPABHEHUS C TIOCTOSHHBIMH
YPaBHEHHA C 110 koadpurmentamu. Meton Diinepa. OO01iee penieHne
CTOAHHBIMA OJIHOPOJIHOTO YPaBHEHUS C MOCTOSIHHBIMU KO3 HUIIEHTaMU.
Koa(hpurmenTamu.

Jlumepamypa: [1, 2, 3].

3.4. |Heomnoponnbie - HeonnoponHbie nuHEWHBIE ypaBHeHHsS mopsaka N. OOmiee
HEWHbIE  ypaBHEHUS peuieHue HEOAHOPOJHOIO ypaBHEHWs. Meroa  Bapualuu
nopsiaka n. IIPOU3BOJIBHBIX MOCTOSHHBIX. DyHKMA Kommn.

Jlumepamypa: [1, 2, 3].

4, Cucrembl 1udpepeHunAIBLHBIX YPABHEHHIA.

4.1. |Cucremsl Cucremsl tuddepeHuanbHbIX ypaBHeHn. HopManbHbIe
g depeHnnanbHbIX cucteMsbl. Teopema 0 CyneCTBOBaHUU U €AMHCTBEHHOCTH
ypaBHeHui. HopManbeHble |pemienus 3aaaun Ko st HopMasibHOM cucteMbl. JInneliHbie
cucteMsl. JIunelinbie cucTeMbl Ju(pepeHInanbHbIX
CHCTC- ypaBHeHuH. OO1IHe CBOMCTBA JIMHEWHBIX cCUCTEM. JIu-

MBI I depeHumansb- HiX | mepamypa: [1, 2, 3].
YPaBHEHU.

4.2. |Pemenue o1HOPOIHBIX Pewienne ogqHopoaAHbBIX JIMHEWHBIX cucTeM. DyHaamMeH- TanbHas
JIMHEWHBIX CUCTEM. cucreMa pemieHuid. Onpenenurens Bponckoro. Pemenue
HeonHnopoaHblie CH- CTEMBL.|OJTHOPOIHBIX CUCTEM C MTOCTOSHHBIMU KO3(- PUIIMEHTAMU.

Heonnopoansie cucrembl. MeTo1 Bapra- Uy IPOU3BOJIbHBIX
nocTosHHbIX. Matpuna Komu.
Jlumepamypa: [1, 2, 3].

5. KpaesBble 3a1a4n 111 THHEHHBIX YPABHEHHU BTOPOr0 MOPSAAKA.

5.1. |IlocranoBka KpaeBbix |KpaeBble 3a/1auM s TUHEWHBIX YpaBHEHUN BTOPOTO MOPSIKA.
3amad.  Paspemmmocts |IlocTaHOBKa KpaeBbIX 3a1ad. Pa3pemmmMocTs HEOTHOPOIHBIX

HCOAHOPOJHBIX Kpac-
BbIX 3a/Ja4.

KpaeBbIx 3a1a4d. Oynkius ['puna, e€ cBoiicta. Jlumepamypa: [1,
2, 4].




5.2. |OnHopoaHbIE KpacBble Onnopoansie kpaeBbie 3a1aun. CoOCTBEHHBIC 3HAUCHUS U
3amauu. Pemenne coOcTBeHHBIE (DYHKIIMH, MX CBOWCTBA. Perienne ypaBHeHUi pu
yYpaBHEHUI IIPH 110~ oMo psaoB. Jlumepamypa: [1, 2,

MOIIH PSI/IOB. 4].

6. YcroiuuBocTh pemieHui 1M pepeHHATbLHBIX YPaBHEHUI.

6.1. |llonsarue ycroitunBoctu  |IlonsiTue ycroitunBoctu (no JlsmyHoBy). AcUMOTOTHYECKAS
(mo JIsamynoBy). Touku yCTOMYMBOCTB. ToukH 1mokos. [Ipocreiiiire TUIbl TOYEK MOKOS Ha
ITOKOSI. iockoctu. Jlumepamypa: [1, 2,

4].

6.2. |HccinenoBanue Ha HccnenoBanue Ha yCTOMYMBOCTD 110 MEPBOMY MPUOIIU- KEHUIO.
YCTOWYMBOCTS I10 IIep- [Ipsmoii (BTopoit) meron JlsmyHoBa. Teopemsr JlsimynoBa u
BOMY TPUOJIHKEHUIO. Yeraesa. Jlumepamypa: [1, 2, 4].

[Ipsimoii (BTopoit) Me- TOJ
JIsanyHoBa.

7. YpaBHeHHUs ¢ YACTHBIMH NIPOU3BOIHBIMH IIEPBOIr0 MOPSIKA.

7.1. |YpaBHEHMS C HACTHBIMH | YPaBHEHMS C YACTHBIMU IIPOU3BOAHBIMU IIEPBOIO NOPSIKA.
MIPOU3BOIHBIMHU NlepBoro  |JInHeliHble ypaBHEHUs. XapaKkTepucThuueckas cucrema. Ooiee
nopsiaka. JInnenHeie pelnieHne JMHENHOr0 ypaBHeHUs1. Pe- meHne KBa3swInHENHbIX
YpaBHEHHUS. ypaBHeHwui. JTumepamypa: [1,

Pemenvie kBa3uimHenHbIx |2, 4].
YpaBHEHUIA.

7.2. Pemenue 3agaun Komn Pemenue 3agaun Komm st KBa3WJIMHENHBIX YpaBHEHUU C
JUIS KBa3WJIMHEHHBIX YaCTHBIMU IIPOM3BOJHBIMHM II€PBOrO MOpPSAKA.

YPaBHECHHI. PaspeiBHbIC pemicaus. JTumepamypa: [1, 2, 4].

HpakmuueCKue/cemuHapCKue 3AHAMUA

HaumeHoBaHue pa3- Conepxanue

Ne aeJia /TeMbl TUCIU-

IJIMHBI
OcHoOBHbIE MOHATHS Teopuu Tu(pPepeHInATbHBIX YPABHEHHUIA.

1.1. |OcHOBHBIE NOHATHUSA 3amaun, npuBoaAUIMe K AUPPepeHIuaNIbHBIM YPABHEHUSIM.
TEOpUu ['eomeTpuyeckass HHTEpHpeTalus YpaBHEHUH MEPBOTO
muddepeHnanTbHBIX HopsiJIKa.

YPaBHEHUN.

2. YpaBHeHusi ePBOro Nopsiaka.

2.1. |YpaBHeHHUs nepBoOro VYpaBHEHUs € pa3AeAIOIINMUCS IEPEMEHHBIMU U MIPHU-
MIOPAJIKA, PA3PELICHHBIE  |BOMASAIIMECS K HUM.

OTHOCUTEIIbHO
MPOU3BOJHON. YPpaBHEHUS
C pa3aeISIIOIIUMUCS
MePEMEHHBIMU.

2.2. | YpaBHEHUS B IOJHBIX VYpaBHenus B moaHbIX Auddepeninanax. UnTerpupyrommit
muddepeHimanax. MHOXUTENb. JIMHElHbIE YpaBHEHUSI IEPBOTO MOPSAKA U
JInneliHbIE ypaBHEHUS MPUBOJSAIIMECS K HUM.

MIEpPBOro MOPsIIKa.




2.3. |Teopema o cymecTBoBaHuY Y paBHEHUS, HE pa3pEIICHHbIE OTHOCUTEIBHO ITPOU3- BOJIHOM.
U €IMHCTBEHHOCTHU
pewenus 3aaaun Komm
JUIsl YPABHEHMS IIEPBOTO
MIOPSIAKA, Pa3pELIEHHOT O
OTHOCHUTEIILHO
IIPOU3BOIHOM. Y paBHEHMUS,
HE pa3pelIcHHbIC
OTHOCHUTEIILHO
IIPOU3BOTHOM.
3. YpaBHeHus OpPsiiKa BbILe IIEPBOIO.
3.1. |YpaBHenus nopsjaxa YpaBHEHHUsI IOPsI/IKa BBILIE IIEPBOT0, TOITYCKAIOIIHUE IIOHMKEHNE
BBILIE NIEPBOTO. JIn- ropsnka.
HEWHBIC YPABHEHMUS.
3.2. |OnHopoanble nuHEN- Hble |OIHOPOAHBIEC TUHENHbBIE YPABHEHUS C IEPEMEHHBIMU
ypaBHEHHUs 1o- psiaka N.  [koapunuentamu. @opmyna Octporpaiackoro- JinyBuiis.
3.3.  |OmHoponubie MuHEWHBIE |OIHOPOIHBIE TMHEWHBIC YPABHEHUS C IIOCTOSIHHBIMHU
ypaBHEHHMsI ¢ OCTOSIHHBIMH| KO3 huninentamu. Meton Ditnepa.
Kod(pdUIMEeHTaMH
3.4. |HeoaHopomHsbie Jiu- HeonHnopoansie nuHeiHbIE ypaBHEHUA. MeTo1 Bapyua- MU

HEWHBIE YPABHEHUS
nopsaka n.

IIPON3BOJIbHBIX ITOCTOAHHBIX.

4. Cuctembl AU depeHIHATbHBIX YPABHEHHIA.

4.1.

Cucremsl muddepen-
IHAIbHBIX YPABHEHUM.
HopMmanbnsbie cucrte- Mbl.
JIunelinble cucre-

MBI T hepeHInanb- HbIX
ypaBHEHUH.

4.2.

Pemenne ogHOpOHBIX
JIMHEHHBIX CUCTEM.

HGOI[HOpOI[HBIe CH- CTCMBI.

OpmHOpOTHBIC ¥ HEOAHOPOIHBIC JINHEHHBIE CHCTEMBI C
MOCTOSTHHBIMH KO3 HUITHUESHTAMH.

Kpaesble 3a1auu 1iist
JINHEHHBIX YPABHEHHUI
BTOPOT0 NMOPSAIKA.

5.1

ITocTtanoBka KpaCBbIX
3ajJa4. P A3pCIIUMOCTDb
HCOAHOPOAHBIX Kpaec-
BbIX 3a/1a4.

Pemenue kpaesbix 3anau. @ynkuus ['puna.

5.2

OnHopoaHbBIE KpAaeBbIE
3a7a4u. Pemenue
YpPaBHEHUU IIpU 110~
MOIIH PSAJOB.

Pemenne 3ama4d Ha COOCTBEHHBIC 3HAUCHUSI.

YcronynBoCTh peleHui
au( depeHHaIbHBIX

YPaBHEHWH.




6.1

[TonsATHE YyCTONYMBO- CTH
(o JIsmyHOBY).
Touku nokos.

YcerouuBocTs perieHuil. MccnenoBanue Ha yCTOMYU- BOCTh
IIPOCTEUIINX TOYEK ITOKOS.

6.2

Hccnenoanue Ha
YCTOMYUBOCTS I10 IIep-
BOMY IPUOIMKEHUIO.

[Ipsimoii (BTopoit) Me- TO
JlsanyHoBa.

HccnenoBanue Ha yCTOMYMBOCTD 110 NIEPBOMY IIPUOIIN- JKEHUIO.
[Ipssmoit merox JIssmynosa. Kpurepuii ['ypBu- na.

YpaBHeHUsI ¢ YACTHBIMH
NMPOM3BOAHBIMHU MEPBOI0
NopsiaAKA.

7.1

YpaBHEHUS C YACTHBI- MU
MIPOU3BOIHBIMU TIEPBOTO
nopsiaka. JIu- HeiHbie
ypaBHEHUS.

Pemrenne kBa3uinmMHe- HBIX|

YPAaBHEHUH.

Penrenne MMHENHBIX U KBa3WIMHEWHBIX YPABHEHUI C YaCTHBIMU
IIPOU3BOJHBIMU IIEPBOTO IMOPSAIKA.

7.2

Pemenue 3anaun Ko-
I JJ1s1 KB&3I/IJ’II/IHGI71' HBIX

YpaBHEHHUH.

3agava Komm jy1st ypaBHEHUH ¢ YaCTHBIMU MPOU3BO/I- HBIMHU
MEPBOTO TIOPSJIKA.

7. MEPEYEHb YYEBHO-METOJAUYECKOI'O OGECIIEYUEHUSA IJIsA
CAMOCTOSTEJBbHOM PABOTHI OBYYAIOIIUXCS IO JUCIHUITIINHE
AnmaeB P.X., CnecapeB A.I'. Psawr u unterpanst @ypre. YuebHOE mocodue mo Kypey
«MaremaTu4ecKuii aHaIu3» IJI CTYACHTOB BTOporo kypca. Oouuack, MATD, 2015. - 44c.

8. ®OH/] OLLEHOYHBIX CPEJCTB JI/Is1 IPOBEJEHUS TEKYLIE U
IMMPOMEKYTOYHOM ATTECTAIIM OBYYAIOIIMXCS MO JUCIHUATIINHE

8.1. CBs13b Mexkay popMUpPYEeMbIMU KOMIIETEHIUSIMU U GopMaMH KOHTPOJIsI MX OCBOEHHS

Ne KonTposmpyembie pa3aesibl NHaukaTop 10CTHKEHUS HaumenoBanue
n/n (TeMbl) AUCIUIIUHBI KOMIIETEHIINHU OLIEHOYHOI0 CpeaCcTBa
TeKylled u
NMPOMEKYTOYHOM
aTTecTaluu
Tekymas arrecranusi, 3 ceMmecTp

1. OcHOBHbBIE NOHATHSA TEOPHU OIIK-3 Kontponbnas pabota 1,
nugepeHnuaIbLHBIX 3a4€ET
YPABHEHMWIA.

2. YpaBHenus nepporo nopsiaka. |(OIIK-3 Kontponbnas pabota 1,

3a4€T

3. YpaBHeHus NOpsiAKa BbIllIe OIIK-3 Kontponbnas pabota 2,
1epBoro. 3a4éT

4. Cucrems! iupdepenunaabubix (OITK-3 Kontponbnas pabora 2,
YPaBHEHHUI. 3a4éT

5. KpaesBbie 3a1a4n 1is OIIK-3 DOK3aMeH
JIMHEHHBIX yPABHEHUH BTOPOI0
NOpPsIKA.

6. YcToiYuBOCTD peleHni OIIK-3 OK3amMeH
Au(ppepeHuaIbLHBIX
YPaBHEHHUH.




1. YpaBHeHusi ¢ YacCTHBIMH OIIK-3 OK3ameH
NPOU3BOIHBIMH  1€PBOI0O
MOPsSIKA.

IIpoMe:kyTouHasi aTTecTalus, 3 ceMecTp
| DK3amen |OTIK-3 |

8.2. TunoBble KOHTPOJILHBIE 32/1aHNS WM HHbIEe MaTePHAJIbI, He00X0AUMbIe 115l OLleHKH
3HAHUI, YMEHUH M HABBIKOB, XapaKTePHU3YIOIIMX 3Tanbl (opMUPOBAHHUSA KOMIIETEeHIIHI

@OHJI OLEHOYHBIX CPEACTB IO AUCHUUIUIMHE OO0ECIEeYMBAET IPOBEPKY OCBOEHUS IUIAHUPYEMBIX
pe3ysbTaToB O00y4YeHHUs! (KOMIIETEHIIMM U MX MHAMKATOPOB) MOCPEACTBOM MEPONPUATUN TEKyLIEH u
IIPOMEKYTOYHOM aTTECTALMHU 10 TUCLIHILIAHE.

Ouenounsie cpeacTBa npuBeAcHbI B [Ipunokennn «DoH]T OIEHOYHBIX CPEICTBY.

8.3. MeToauueckue MaTepuajbl, ONpeaesIIONIAe NMPOUEAYPbl ONEHUBAHUS 3HAHWN, YMEHHI,
HABBIKOB M (WIH) ONbITA JAeATEJbHOCTH, XAapaKTepU3yKIIUX IJTanbl GopMuUpOBaHUS
KOMIIeTeH I M

— MHroroBas arrecranus Mo JUCHUIUIMHE SIBIISETCS WHTETPATBLHBIM IOKa3aTeIeM KadecTBa
TEOPETUUECKNX W TMPAKTUYECKHX 3HAHWUN M HABBIKOB OOYYAIOIIMXCS IO JAUCIHUIUINHE U
CKJIAJIBIBACTCS U3 OIEHOK, MOJIYYCHHBIX B XO/I€ TEKYIIEH M MPOMEKYTOYHOM aTTEeCTaIlHN.

— Texymas arrectanusi B CEMECTpe MPOBOAUTCS C ILENbI0 OOECIeYeHUs] CBOEBPEMEHHOMN
o0paTHOM CBSI3W, JUISI KOPPEKIIUU OOyYEeHHS, aKTHBU3AINH CaMOCTOATEIHHOU pabOThHI
oOyyJaronuxcs.

— IlpomexyTrouHas aTTecranus NpeaHa3HAYeHa s OOBEKTHUBHOTO TOATBEPKACHUS U
OLICHUBAHMS JIOCTUTHYTBIX pe3yJbTaTOB OOydYeHHUs IOC]e 3aBepUICHHUS] HM3y4EHUs
JUCLUIIIIUHBI.

— Tekymas arrectanus OCyIECTBIIAECTCS /IBA pa3a B CEMECTP:

o xkoHTponbHas Touka Ne 1 (KT Ne 1) — BeicTaBisieTcsi B 3JIEKTPOHHYIO BEIOMOCTh HE
no3znHee 8§ Hexenu ydeOHOro ceMmectpa. Brimrowaer B ceOsl OLIEHKY MEpOINPUSTHI
TEKYIIETr0 KOHTPOJISI ayIMTOPHOM M CaMOCTOATEIbHON paboThl 00ydaromerocs mo
pazaeniaM/TeMaM yueOHON JUCHMILTUHBI ¢ 1 o 8 Henelnno yueOHoro ceMecTpa.

o koHTponbHas Touka Ne 2 (KT Ne 2) — BeicTaBisieTcsl B 3JIEKTPOHHYIO BEIOMOCTh HE
no3anee 16 Henenu yyebHoro cemectpa. Briarouaer B ceds OLIEHKY MepONpPHUSTHI
TEKYIIEr0 KOHTPOJISI ayTMTOPHOM M CaMOCTOATEIbHON paboThl oOydarolerocs mo
pasnenam/TeMaM yuyeOHOM TUCHUIUTMHEI ¢ 9 o 16 Henmento yaeOHOro cemecTpa.

— Pesynbrarhl Tekylied W MPOMEKYTOYHOW aTTECTAllMU MOJBOJATCSA MO IIKaue OaIbHO-
PEVUTUHTOBON CUCTEMBI.

JTan peiTHHrOBO#M cucTeMbl / Henean Bann
OueHo4HoOe CpecTBO Murmvy Maxcinym
Texkymas arrecrauus 1-16 36 - 60% ot 60
MaKCHMyMa

KonTpoabHas Touka Ne 1 7-8 18 (60% ot 30) 30
KontposabHas padora Nel 8 18 30
N3 Nel 8

KonTpoabHasi Touka Ne 2 15-16 18 (60% ot 30) 30
KonrtposabHas padota Ne2 16 17 30
N3 Ne2 16

IIpome:xxyTOUHas aTTecTALUS - 24 — (60% 40) 40
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3ayér - 25 40
Buner s 3auéra - 25 40
UTOI'O no aucuuiinue 60 100

* - MUHUMAaJIbHOE KOJIMYECTBO 0AJIOB 33 OIICHOYHOE CPEJCTBO — ATO KOJIMUYECTBO OAJUIOB, HAOpaHHOE

oOyuJaronumcs,

Ipu KOTOPOM OLOCHOYHOC CpPCACTBO 3aCUUTBIBACTCA,

B TIIPOTHBHOM CJIy4dac

06yqa}0m1/1i/’1csl JOJDKCH JIMKBUIUPOBATL IMOABHUBUIYIOCSA AKaACMUYCCKYIO 3aJ0JKCHHOCTD IO TeKyHIefI
WJIM IIPOMEKYTOYHOHN aTTecTallii. MUHUMAaIbHOE KOJIMYECTBO OAJIIOB 3a TEKYIIYIO aTTECTAIHIO, B T.U.
OTJIETTLHOE OIIEHOYHOE CPEJCTBO B €€ COCTaBe, U MPOMEKYTOUHYIO arTecTtanuio coctarisieT 60% ot
COOTBCTCTBYIOIINX MAKCUMAJIbHBIX OaJUIOB.

8.4. lllxkana oueHkH 00pa3oBaTeIbHBIX H0CTUKEHUI

Hroroas arrecranus mo JuciuIinHe oneHuBaetcs mo 100-0ayuibHOM MIKaie W MpeCTaBIseT
cymMmy OaiioB, 3apaOOTaHHBIX OOYYAIOIIMMCSl MPU BBHITIOJHEHWW 3aJaHUN B paMKax TEKyIled Hu
MPOMEXKYTOYHOM aTTECTAIUU

Cymma
oannos

Ouenka no 4-x 6annvHoOu wWKane

Ouenka
ECTS

Tpebosanusn K ypoenio oceoeHus
YUeOHOoI OucyunIuHbl

90-100

5- «omauunoy/ «3aumenoy»

O1eHKa «OTIIMYHO» BBICTABIISETCS
o0yyJaroremMycsi, €CJIii OH TJIyOOKO
Y IIPOYHO YCBOWJI IPOIPAMMHBIN
MaTepHaj, HCYCPITBIBAIOIIIE,
MIOCJIEIOBATENBHO, YETKO U
JIOTUYECKHU CTPOUHO €T0 U3JIaraer,
YMEET TECHO YBSA3BIBATH TEOPUIO C
MPAKTUKOM, UCIIONIb3YET B OTBETE
Marepuail MOHOTrpaduaecKou
JUTEpaTyphl

85-89

75-84

70--74

4 - «xopowtoy/
«3a4meHo»

65-69

60-64

3 - «y0osnemeopumenvHoy/
«3a4meHo»

O1eHKa «XOPOIII0Y» BHICTABIISCTCS
o0yyJaroriemMycsi, €CJi OH TBEPIIO
3HAeT MaTepuall, rPaMOTHO H IO
CYIIECTBY M3JIaraeT ero, He
JOITyCKasl CYIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC

OneHka «yJI0BIETBOPUTEIHHOY
BBICTABJISIETCA 00y4JaromeMycs,
€CJIM OH UMEET 3HaHUS TOJIBKO
OCHOBHOT'O MaTepuaia, HO He
YCBOWJI €T0 JIeTalel, JOMyCKaeT
HETOYHOCTH, HEIOCTATOYHO
IpaBWIbHBIE POPMYITUPOBKH,
HApYILICHUS] TIOTUYECKON
MOCJIEIOBATEIbHOCTH B U3JI0KEHUHT
IPOrPaMMHOTO MaTepuaa

0-59

2 - «Hey0081emeopumenvHoy/
«He 3aumeHoy

OLeHKa «HEYOBJIETBOPUTEIHLHO
BBICTABJISIETCSA 00y4JaroIeMycs,
KOTOPBIN HE 3HAET 3HAYUTEIBHON
4acCTU NPOrpaMMHOI0 MaTepuala,
JIOIIYCKAET CYIIECTBEHHBIE
omunOku. Kak nmpaBuio, oreHka
«HEYJOBJIETBOPUTEIBHO)» CTABUTCS
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oOyJaromumcs, KOTOpble HE MOT'YT
IPOIOJDKUTH 00ydeHue 6e3
JOIIOJIHUTCIIbHBIX 3aHIATHI 110
COOTBETCTBYIOIIEH JUCIUILIIMHE

9. IEPEYEHb OCHOBHOM U JJOIIOJHUTEJbHOM YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOMH J1JIs1 OCBOEHUS JTUCOUILINHBI

@) OCHOGHAA yueOnasn numepamypa:
1. Tuxonos A.H., Bacunsena A.B., Ceemnukos A.I. Jludpepenunansupie ypasaenus. M.:Hayka,
1998. (5 7x3.); M.:Hayka, 1985. (5 ax3.); M.:Hayxka, 1980. (5 3x3.)
2. ®unummos A.®. Beenenue B Teopuio mudepeHInatbHbIX ypaBHeHuii: Yueouuk. M.: Enuropuan
YPCC, 2004. (400 5k3.)
3. Bypooun A.B. JlupdepeHunansuble ypaBHeHHs. KOHCIEKT leKumii mo Kypcy «Beic- mias
maremarukay. Y. 1. O6aunck: AT, 2003. (200 5k3.)
4. Bypooun A.B. JlupdepeHunansuple ypaBHeHHs. KOHCIEKT Jekumii mo Kypcy «Bblc- mras
marematukay. Y. 2. Ooaunck: AT, 2007. (50 3k3.)
5. ®umummos A.®. COopHuK 3amad 1o auddepeHInaTbHbIM ypaBHeHHsIM. MockBa- MkeBCK:
«PerynsipHas u xaotnueckas nuHamukay, 2005. (3 2x3.); M.: Hayka, 1992. (500 »k3.)
6. Bypobun A.B. Meromuueckue yKka3aHUs K BBINOJHEHHIO OMAIIHETO 3aJaHHs 110 KypCy
«Anddepennmanpasie ypasaenus». Oouuack: AT, 2002. (150 sk3.)

0) Oononnumenvuan yueonan 1umepamypa:

7. Terposckuii N.I'. Jlekiuu 110 TeOpHH 0OBIKHOBEHHBIX AU(PepeHIMaIbHBIX ypaBHEe- HUH. M. :
Hayxka, 1970.

8. Mourpsrun JI.C. O6sikHOBeHHBIE MU depeHnranbable ypapHenus. M.: Hayka, 1970.

9. Dnbcronsiu JI.D. JuddepeHiuansHpie ypaBHEHUs 1 BaApHaLMOHHOE HCUHCIeHne. — M.
Hayxka, 1969.

10. Dnbcronsn JI.D. Juddepenunansueie ypaaenus. M.: Kom Kuura, 2006.

11. Camoiinenko A.M., Kpuomes C.A., Ilepectiox H.A. [luddpepeHunansable ypaB- HEHUS:
npumMmepsl U 3agaun. M.: Beiciias mkosna, 1989.

10. MEPEYEHBb PECYPCOB HH®OPMAIIMOHHO-TEJIEKOMMYHUKAIIMOHHOM
CETH «<MHTEPHET» (JAJIEE - CETb «<MHTEPHET»), HEOBXO/JUMbIX JJIS1
OCBOEHUSA JTUCIUIIJIMHBI

1. http://math.phys.msu.ru/Education/General_courses/Differential_equations/ show_page
(Meromuveckue marepuaibl Kadempbl mareMaTHku (uzndeckoro ¢axyib- teta MIY mo kypcy
«duddepennransupie ypaBHEHUSD)

2. http://math.phys.msu.ru/data/57/lekcii.pdf (MI'Y, cemecTpoBblii Kypc JeKuMil 10 Teopuu
g depeHnnanbHbIX YPaBHEHUHN ISl CTyI€HTOB (pu3uveckoro (akyiabTeTa)

3. http://detc.usu.ru/courses/cmath0011/index.html (3.B.Bnosuna, B.I'.ITumenos, Ypansckuii 'Y,
MHTEepHeT-yueOHuK 1o Teopun auddepenunansubix ypasaenuit LITO)

3. http://feqworld.ipmnet.ru/ru/solutions/ode.htm (mexxayHapoHBIN Hay4HO- 0Opa30BATENBHBINA CAMT
EqWorld, oobikHOBeHHBIC T hepeHIanbHbIe yPaBHEHUSI)

4. http://www.edudic.ru/bes/19049/ (DHumKIONIEMIECKHI CIIOBAPB, “AuphepeHInaibHoe ypaBHEeHHE )
7. http: /lwww. exponenta.ru/educat/class/courses/student/ode/examples. asp (mpumepsl perieHus
THUIOBBIX 33J]JauKypca TEOpPUM  OOBIKHOBEHHBIX JU(QepeHIHaIbHbIX YpaBHEHUH B  cpene
MaTemaTHdeckux nakeroB Mathcad u Mathematica)

11. METOANMYECKHUE YKA3ZAHUSA JJISA OBYYAIOLIUXCSA IO OCBOEHUIO

JUCIUIIVINHBI
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Jlekuuu.

[Tpu M3yueHNH NUCHMILIMHBI HEOOXOAUMO KOHCIIEKTUPOBATh JEKIIMU, KPATKO 3alUChIBasi OCHOBHBIC
orpesesieHus, (GOPMYIUPOBKH TEOPEM M OCHOBHBIC IMYyHKTBHI MX JOKa3aTenbcTB. s NMOHWMaHHUSA
MaTrepuaia JIEKIMH U ero KaueCTBEHHOI0 YCBOEHHUS! PEKOMEHIYETCs 3a JIEHb A0 CIEAYIOIIEH JIeKInn
[IpOYUTaTh W MOBTOPUTH MaTepHal IO KOHCHEKTy. B ciydyae BO3HMKIIMX BONPOCOB H3YYHUTh
TEOPETUYECKHUI MaTepua o yueOHHUKY JINOO MOJYyYUTh KOHCYJIbTALUIO Y IIpenoaBares. XKenareapsHo
JOTIOJTHUTEIHHO MPOYUTHIBATH MAaTepUAIl IO PEKOMEH/IOBAHHBIM YUCOHUKAM.

IIpakTnuyeckue 3aHATHS.

[Ipy moAroToBKe K MPAaKTUYECKUM 3aHATHSAM HAJ0 MPOYUTATh TEOPETHYECKUM MaTepuai 1o TeMe U
MIPOCMOTPETh MaTepuaibl MPEIbIIyNIEro CEMUHApa M TOJbKO IOTOM MPUCTYIATh K BBIIOJHEHUIO
JoMalIHero 3afanus. Ha npakTuyeckux 3aHATHSIX aKTUBHO y4acTBOBATh B padoTe Ipymibl, B CIyyae
HEBBINIOJHEHUSI OTAENBHBIX 3aJaHU 3a/1aBaTh BOIPOCH! IPETIOAABATEIIIO.

KonTtpoabHas padora.

[Ipn moAroToBke K KOHTPOJBHOM HEOOXOAMMO MOBTOPUTH TEOPETUUECKHIM MaTepuai Mo JEKIUSIM U
y4eOHUKaM, IPOCMOTPETh TUIIUYHBIE 3a]1a4H 110 TEME, KOTOPbIE PELIANNCh HA 3aHATUSAX U B JOMAIIHUX
3aJlaHUSX, PEIINTh HECKOJIBKO 3aJa4 M0 TeMe U3 COOpHHMKA MHAWBUyalnbHbIX 3ananuil (Ky3uenos[4]).

3auér.

[Ipu nmoaroToBke k 3a4€Ty HEOOXOIUMO M3YUUTh TEOPETUUECKHI MaTepual, KOTOPbI BHIHOCUTCS Ha
3a4€T, MO KOHCIEKTYy JEeKIUH. [ mydimiero moHMMaHus WM B Cllyyae BO3HHMKHOBEHHS BOIPOCOB
o0paTUTbcAd K peKOMEHIyeMbIM yueOHukam wiu HHTepHer-pecypcam. Ha koHCynbTanMsx akTHBHO
BBISICHATh BO3HMKILIKE BONPOCHI. 3aué€T SIBJIAETCS UTOTOBOHM aTTecTallMeil Mo MpeaMeTy 3a ceMecTp,
II03TOMY OH TpeOyeT CUCTEMAaTHU3aluH BCEro JIEKLIMOHHOTO U MPaKTH4Yeckoro Marepuana. CoBepiieHHO
HE0O0XOIUMO AJIs MOATOTOBKHM K 3K3aMEHY BJIyMUYMBO M BHUMATEIbHO BBINOJIHUTH MHIMBHIYalIbHOE
JOMalllHee 3a7aHue. 3aa4M 10 THITY 3TOr0 3aJaHus 4acTO BCTpevaroTcs Ha sKk3ameHe. /[ ycnenrHon
crauu 3a4éra Tpebyercs cucremaruyeckas paboTa B ceMecTpe, akTUBHAs CaMOCTOsATENbHAs paboTa ¢

yueOHHKamMu win MHTepHeT-pecypcaMu.

12. MEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOTI Ui, UCIIOJb3YEMBIX ITPA
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O IMTPOLECCA 11O JUCHUIIVIMHE,
BK/IIOYAA IEPEYEHDb ITIPOI'PAMMHOI'O OBECIIEYEHUA U THOOPMALIMOHHbIX
CIIPABOYHBIX CUCTEM (IIPU HEOBXOAUMOCTHN)

Hcnonb3oBanue nHGOPMALMOHHBIX TEXHOJOT U P OCYIIECTBICHIUH 00pa30BaTEIbHOIO Mpolecca 1o
JTUCIUIUIMHE OCYIIECTBIISIETCS B COOTBETCTBHM C yTBEpKIeHHbIM [lonokeHnem 00 DIEKTpOHHOU
uHpopmannoHHo-o0pa3oBatensHoil cpene UATD HUAY MUDU.

DOnekTpoHHass cuctema ympaBieHus oOydenuem (LMS) wucnome3dyercs nais  peamu3aluu
00pa3oBaTeNbHBIX IPOrPaMM MPU OYHOM, JUCTAHIIMOHHOM M CMEIICHHOM pexume ooydenus. Cucrema
peal3yeT CleayoNne OCHOBHbIE (PYHKIINU:

1) Cosznanue u ynpaBlieHUE KIaccaMu,

2) Co3nanue Kypcos,

3) OpraHu3anus 3alicH yJalnuxcs Ha Kypc,

4) [Ipenocrapiienue 1ocTymna K yueOHbIM MaTepHaiaM JUTsl YYaIIuxcsl,

5) [TyOnukarus 3aqaHuil 11s1 Y4eHHKOB,

6) OrneHka 3aJjaHui ydamuxcs, IpoBecHNe TECTOB M OTCIICKUBAHUE Mporpecca 00ydeHus,
7) Opranuzanus B3auMOJICHCTBHS YY4aCTHUKOB 00pa30BaTEIBHOTO MpoIlecca.
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Cucrema HHTCIpUPYETCA C JOINOJIHUTCIIbHBIMU CCPBUCAMU, OGCCHCLII/IBaIOH_[I/IMI/I BO3MOXHOCTb
UCIIOJIb30BAHUS TakuX (YHKIUH Kak pabouuii KajJeHIapb, BUACO CBS3b, MHOTOIOJb30BATEIBCKOE
peIaKTHpOBaHKUE JOKYMEHTOB, CO3JaHue (OPM ONMPOCHUKOB, MHTEPAKTHBHAS JJOCKA JUISi PUCOBAHWUSL.
ABTOpI/I?;aI_[I/ISI MMOJB30BaTEIICH B CHUCTEME OCYHICCTBJIACTCA MOCPCACTBOM KOPIOPATHBHBIX aKKAYHTOB,
MPUBSI3aHHBIX K JJOMEHY oiate.ru.

12.1. Ilepeuenv unghopmayuoHHbIX MEXHONOZUTL
He tpeGyercs

12.2. Ilepeuenv npozpammnozo obecneuenus
He tpebyercs

12.3. Ilepeuenv unghopmayuoHHbIX CRPABOYHBIX CUCHIEM
He tpebyercs

13. OIMMCAHUE MATEPHAJIBHO-TEXHUYECKOW BA3bl, HEOEXOJIAMOMN 1A
OCYHUIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO AUCHUITIJIMHE

JA4 IIpernoJgaBaHUs AUCHHUIIINHBI EKTOPHBIH W TEH3OPHBIM aHaJn3 HEOOXOIUMBI YCOHBIC
”B 2 6 y 6

ayJIUTOPHUH JJISl UYTEHUS JIEKIUI U MPaKTUUECKUX 3aHATHI, 000pYyOBaHHbIE TOCKON U MEJIOM.
14. UHBIE CBEJEHUSA U (MJIN) MATEPUAJIBI

14.1. Ilepeuenvy o00pazosamenvHblX MEXHOA02UI, UCHOIAL3YEMBIX NPU  OCYULECMEICHUU
obpazoeamenvno2o npoyecca no OUCUUNTIUHE

Jleknuu.

[IpakTruueckue 3aHsATHS.
KoHnTtposbHBIE pabOTHI.
NnauBuayanbHble 3aJaHMsL.
CamocrosTenbHas paboTa CTyAECHTOB.

14.2. @opmwbl opzanuzayuu camocmoamenvHou padomsl o0yuarOwuxca (memovl, blHOCUMbBLE OJlA
CAMOCMOAMENbHO20 U3YUEHUA; 6ORPOCHL ONA CAMOKOHMPONA; MUNOble 3a0aHus 0/
camonposepku

Bonpocel ¥ TUNIOBBIE 3aJaHUS IJIS CAMOTNIPOBEPKH 10 KypCy

1.HaiiTu rutomanp Gurypsl, orpaHHYEeHHON TaHHBIMU JTUHUSMHU.

Y -2y =0y -y’ =0y="Cy=-fx

A3

2.BblunciuTh TpPOMHONU UHTETpal

_m(rﬂ')dw)ﬂﬂ’: z=10xx+y=Lx=0.y=0.z=0.
F

3.Haiitn o0beM TCJIa, 3a/IaHHOTO HCPABCHCTBAMU

x2+_]r: x x
lixz-l-yz-l-zzill, zE— | ———  yEr—_  yEr——_
3 3 3

4.HaiiTi MOTOK BEKTOPHOTro nosisg &yepes yacTb MOBEPXHOCTU g BBIPE3aEMYIO IJIOCKOCTSIMHU
(HOpMaJIb BHEIIHASA K 3aMKHYTOH MMOBEPXHOCTH, 00pa3yeMoi JaHHBIMU ITOBEPXHOCTSIMH).

H.5
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i=( +x) 1 1N+ 2K,
S +y’ =16,R-z=-1P-z=2
5.HaiiTi MOTOK BEKTOPHOIO MOJIA & YEPE3 YaACTh INIOCKOCTH 7 PACTIIONOKEHHYIO B IEPBOM OKTAHTE

a=xi+y+zk, P.x+y+z=1_
(HOpManb 0GpasyeT ocTpsiil yrou ¢ ockio @)

6.HaiiTi IUpKyJISIU0 BEKTOPHOTO OIS a =yz + 2z + xyk BJIOJIb KOHTYpa r
) x4 yz +z2 =25,
A2+ ¥ =9z > 0).

7.Haiitu paboty cuiibl F=(xt2yf+r+20Jj IIPU MIEPEMEILEHNH BJIOJIb IPSIMOJIMHENHOTO OTPE3Ka
MN M(A10).N(0.2)

Ir

8.HaiiTi ruiomanes Gurypel, orpaHU4€HHON JAHHBIMU JIMHUSMU

-2ty =0 -10x+y* =0y=0y=-3c
9.BbIunciuTh TPOHHOM MHTETpall

IIIWF:?:LP=“=I=LZ =x’+y’.z=0.
F

10.Haiiti 06beM Tena, orpaHUuYE€HHOTO MOBEPXHOCTAMHU

CHy =22y z=+¥ -4z=00z20)

11.HaiiTi moTok BeKTOpHOro nosst yepes yacTh HOBEPXHOCTH 5 BBIPE3aEMYIO IIIOCKOCTAMU A.B

(HOpMaJIb BHEUIHSS K 3aMKHYTOM MOBEPXHOCTH, 00pa3yeMoil TaHHBIMU TOBEPXHOCTSAMU).

a=(x—yi+{x+ Wit+zLS: 2 +y° =4 R-z=-2FP:-=z=2

12.Haiiti mOTOK BEKTOPHOTO T0JIs1 Eyepe3 3aMKHYTYIO TOBEPXHOCTh 5 (HOpMaJb BHEIITHSS).

a=(5x—6) +A17 +2y)i +(x’ — 42k 5: xty+lz=12,
x=0y=02z=0

13. Haiitu paboTy cuibl F=xity MIPY NEPEMENICHUH BI0JIb MPSAMOJUHEHHOTO OTpe3Ka MN
M(4.,0). N(0.-2).
14. HaifTn uMpKyJIsIMI0 BEKTOPHOTO 10N = — ¥ tzk BJIOJIb KOHTYpa

x=cosiy=smi

z=3

I

14.3. Kpamkuii mepmunonozcuueckuil ciosaps

AcumnTora,0MeKiusi, O0eCKOHEYHO Oobllas BeIUYMHA, OECKOHEUHO Mallas BeJIMYMHA, BEPXHSISA
(HMXKHSIS1) TpaHb MHOXKECTBA, I'paJueHT (YHKUMH, Tpaduk (QyHKIUM, TUBEpreHuus, TuddepeHuman,
muddepeHnrnanbHpli OMHOM, TPaHUIA MHOXKECTBA, HHAYKIUS, HHIYKIUS MaTeMaTU4yecKasi, HHTeTpaj
(HEeCOOCTBEHHBIN,  CXONSIIMICA,  HEOINpENeTCHHbIN,  OMpeleNeHHBI, JBOWHOW,  TpPOIHOM,
MMOBEPXHOCTHBIN, KPUBOIUHEIHBIN), nHTerpan JapOy, uHTerpanpHas cymMMma, UppaluoHaIbHOE YUCIIO,
KacaTeNnbHasl MpsiMasi U IUIOCKOCTh, KBaJ[pHpyeMble M KyOHpyeMmble MHOXKECTBAa, KPUBOJIWHEHHBIC
KOOpJMHATHI, KOMIAKT, KpuBas (Thajakasi, cupsamisieMasi, KyCOUHO-TTaKas ), KpUBU3HA, MOHOTOHHOCTh
GYHKIIMM W TIOCNEAOBAaTENbHOCTH, HEMPEPHIBHOCTh, HOpPMAa, HOpMajb, OONacTh (ompeaencHUs
(GYyHKINHN), OKPECTHOCTh (MPOKOJIOTAs), ONEpaTop, OCTATOK psjia, OToOpakeHue, INepBooOpa3Has,
MIOCJIEOBATENBHOCTE UM MOAMOCIEN0BATENBHOCT, IPEAET, IPOU3BOJHAS, IIOJUMHOM, IOJIe

(HeﬁCTBHTCHLHBIX, KOMHHCKCHBIX) YHUCCJI, MPHU3HAK (CXO,Z[I/IMOCTI/I, CpaBHeHI/I}I), MMPUHIHUIT BJIOKCHHBIX
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OTPE3KOB, MPo0Opa3, paBHOMEpHAas HENPEPHIBHOCTb, PAJAUYC CXOJUMOCTH, pa3pbiB (YyCTpaHUMBIH,
HEYCTPaHUMBIN), POTOD, psiA, cymMMa paaa, cymma JlapOy, Touka (MakcuMyma, MUHUMYMa, SKCTpEMyMa,
paspbiBa), GYHKIHUSA, SKCTPEMYM.

15. OCOBEHHOCTHU PEAJIM3AIIMU JUCHUIIJIMHBI 1J151 THBAJINJ1OB U JINIL
C OTPAHUYEHHBIMH BO3MOXKHOCTAMMU 3/10POBbA

B cooTBeTcTBUM C METOAMYECKMMH peKOMeHIamsaMu MunoOprayku PO (yTB. 8 anpens 2014
r. Noe AK-44/058H) B Kypce MpeAronaraeTcs HCIOJIb30BaTh CONHMAIBLHO-AaKTHUBHBIC M PE(IICKCHBHBIC
METOBI O0yUYEeHHsI, TEXHOJIOTUU COLUMOKYJIBTypHOU peabmmuranuu oOydatommxcsi ¢ OB3 ¢ memnbio
OKa3aHUs IOMOIIM B YCTAHOBJICHUH MOJTHOLEHHBIX MEXJINYHOCTHBIX OTHOLIECHUIA.

OOydeHue JUIl C OTPaHMYEHHBIMM BO3MOKHOCTSIMHM 3JI0pPOBbSl OCYILLECTBIISIETCSI C YYETOM
WHIUBUAYAIbHBIX TCUXO(PU3NYECKUX OCOOEHHOCTEW, a JUIsi MHBAIMJIOB TaKXe€ B COOTBETCTBUU C
MHIUBUAYAIbHON IpOrpaMMoi peaduiuTaluy HHBAIN/IA.

J1st 1M1 ¢ HApyLIeHHeM ¢JIyXa BO3MOXHO ITPEeI0CTaBIeHNEe HH(POPMALMK BU3yalIbHO (KPaTKHM
KOHCIEKT JIeKIUH, OCHOBHAs W JOINOJIHUTENbHAs JIMTEPATypa), Ha JIEKIMOHHBIX W MPaKTHYECKUX
3aHATUSX  JIONyCKaeTcsl  NPHUCYTCTBHE  acCHCTEHTa, a  TaKkKe, CypJIONEepeBOAYUMKOB U
TH(dIO0CYpIOTIEPEBOAUUKOB.

OneHka 3HaHMM OOyYarOIIMXCS HA NPAKTHUECKUX 3aHATUSAX OCYILIECTBISETCS Ha OCHOBE

MMCbMEHHBIX KOHCIIEKTOB OTBETOB Ha BOIPOCHI, MUCbMEHHO BBIMOJIHEHHBIX TPAKTHUECKUX 3aJaHHMH.
Jloknag Tak ke MOXKeT ObITh MpEeIOoCTaBieH B MUChbMEHHOW Qopme (B Buae pedepara), Mpu 3TOM
TpeOOBaHUSI K COAEPKAHHUIO OCTAIOTCS TEMU K€, a TpeOOBaHMS K KAaueCTBY H3JIOKEHHUS MaTepuana
(OHATHOCTb, KAYE€CTBO PEUH, B3aUMOACHCTBHE C ay AUTOPUEH U T. J1) 3aMEHSAIOTCS Ha COOTBETCTBYIOIINE
TpeOoBaHus, MpeabsIBIseMble K NMUCbMEHHBIM padboTaMm (KauecTBO OQOpMIICHHS TEKCTa W CIHUCKa
JUTEPaTyphl, [PAMOTHOCTh, HAIMYKME WIUTIOCTPAIIMIOHHBIX MaTepUAJOB U T.1I.)
C y4eroM COCTOSHHUS 30pOBbSl IPOCMOTP KMHO(QHUIbMA C IMOCIEAYIOIIUM aHAJIU30M MOXKET ObITh
IIPOBEZEH JIoMa (Hampumep, Mpu HEOOXOJUMOCTH JIOTIOJIHUTENbHON 3BYKOYCHIIMBAIOLIEH anmnapaTypsl
(maymaukm)). B TakoMm cirydae oO0ydaroniuiics mperocTaBiIseT MMCbMEHHBIM aHAIN3, COOTBETCTBY O
IPEIbABIIAEMBIM TPEOOBAHUAM.

IIpomexxyTouHass arrecTanus Uil JMI C HapyIIEHUSMM CllyXa NPOBOAMUTCS B HMUCbMEHHOM
dbopme, TIpU ATOM UCIOJIB3YIOTCS OOIIME KpUTEPUH OIleHWBaHUs. [Ipu HEoOXOoaMMOCTH, BpeMst
IIOJIFOTOBKH Ha 3a4€TE MOXKET OBbITh YBEIUYEHO.

Jlis JMI ¢ HApYHIeHHeM 3peHHsl JOIyCKaeTcs ayIuallbHOE IpeJoCTaBlIeHUue MH(OpMaIu
(HarmpuMep, ¢ UCIOJIb30BaHUEM IIPOrPaMM-CUHTE3aTOPOB PEUM), a TaK K€ MCII0JIb30BaHUE Ha JEKIMAX
3BYKO3aIIMCHIBAIOIIUX YCTPOMCTB (AMKTOPOHOB M T.A.). Jlomyckaercss NMPUCYTCTBHE Ha 3aHATHSIX
accUCTEHTa (IIOMOIIHMKA), OKa3bIBAIOIEro 00y4atoUMMCcsi HEOOX0AUMYIO TEXHUYECKYIO IIOMOILb.
OneHka 3HaHUH OOyyaroIUXcs HAa MPAKTUYECKUX 3aHATHSX OCYIIECTBISIETCS B YCTHOW (opme (Kak
OTBETHI Ha BONPOCHI, TAK U ITpakTUUYeckue 3a1anust). [Ipy HeoOxoaquMocTy aHanu3a GpuibMa MOXKeET ObITh
3aMEHEH OINMCAaHMEM CUTYalluM MEXITHUYECKOI'O B3aMMOIEUCTBHs (Ha OCHOBE ONbITa PECHOH[IEHTA,
XYA0KECTBEHHON JIUTEPATYpPHI U T.J.), IO3BOJIAIOIIUM OLIEHUTh CTENEeHb CPOPMHUPOBAHHOCTH HABBIKOB
BJIQJICHUs] METOJIaMM aHaJIM3a M BbISABJIECHUS CIEU(DUKU (YHKIMOHUPOBAHUS U PA3BUTHUS NCUXUKH,
MO3BOJISIOIIMMU YUYUTBIBATh BIIMSIHME ATHHYECKUX (akTopoB. Ilpu mpoBeneHHH NPOMEXYyTOUYHOM
aTTeCTallud JAJs JIMI C HapyIIEeHWEM 3pEHHUs] TEeCTUPOBAHUE MOXKET OBbITh 3aMEHEHO Ha YCTHOE
cobeceJ0BaHUE 110 BOIIPOCAM.

JInua ¢ HapyleHHsIMHU OTIOPHO-IBUIATeJIbHOI0 ANMAPATA HE HY)KJAI0TCsA B 0COOBIX (popmax
IPeJOCTaBIEHUs Y4eOHbIX MaTepuasioB. OHAKO, C YIETOM COCTOSIHUSA 37J0POBbS YAaCTh 3aHATUH MOXKET
ObITh peanu30BaHa AUCTAHUMOHHO (Tpu momou cetu «WHTepHeT»). Tak, mpH HEBO3MOXHOCTH
MIOCEIICHUS JIGKIIMOHHOTO 3aHATUs OOydaroIIMHCS MOXET BOCIOJIb30BaThCs KPATKUM KOHCHEKTOM
JIEKIUH.

IIpy HEBO3MOXXHOCTH TOCEIIEHHs MPAKTUYECKOTO 3aHATUA OOydarolmMics  JOJDKEH
IIPEIOCTaBUTh NUCHbMEHHBIN KOHCIIEKT OTBETOB HA BOIPOCHI, MIMCHbMEHHO BBINIOJHEHHOE TPAKTUYECKOE
3aJlaHueE.

Jloknax Tak e MOXeT ObITh IpPEeJOCTaBlIeH B MUCbMEHHOW (opme (B Buae pedepara), Ipu 3TOM

TpC6OBaHI/I$I K COACPKAaHHUIO OCTAKOTCA TCMHU KC, a Tpe6OBaHI/IH K KauCCTBY H3JIOKCHUA MaTCpUalia
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(IOHATHOCTb, KAYECTBO PEUH, B3aUMOACUCTBHE C ay AUTOPUEN U T. /1) 3AMEHSAIOTCS HA COOTBETCTBYIOLINE
TpeOOBaHUs, MpEAbsABIseMble K NMUCbMEHHBIM paboTaM (KauecTBO O(GOPMIICHHS TEKCTa M CIHUCKA
JUTEPATyphl, [PAMOTHOCTD, HAJIMYME WIUIIOCTPALIMOHHBIX MAaTEPUAJIOB U T.J.).

[IpomexyTouHast arrecTauusi AJis JIML C HAapYUICHUSIMU OIOPHO-JBUraTEJIbHOIO arapara
MIPOBOJUTCS Ha OOIIMX OCHOBAHMAX, TPU HEOOXOAUMOCTH IPOIIEIypa 3a4e€Ta MOKET OBITh peai30BaHa
JTMCTAaHIIMOHHO (HarpuMep, Py IOMOLIH ITporpamMmmsl Skype).

J1s 9TOro mo JOrOBOPEHHOCTH C IIPENoAaBaTesieM OOydarouuiics B OINPEAEICHHOE BpeMs
BBIXOJMT Ha CBS3b Ul IPOBEJEHUS MpOLEeIyphbl 3auera. B TakoM ciydae 3aueT clIaeTcsi B BUIC
cobeceoBanusi o BompocaM (cM. (pOpMBI MPOBEICHUS MPOMEKYTOUHOM AaTTECTAlUH IS JIUIL[ C
HapyIIEHUSIMH 3peHus). Borpoc u mpakTudeckoe 3a1aHie BEIOUPAIOTCS CAMHUM IPEIoIaBaTeIIeM.

[Ipumeuanue: DOHIBI OLIEHOYHBIX CPEICTB, BKIIOYAIONIME THUIIOBBIC 3a/JIaHUsI U METOIbI OIICHKH,
KpUTEPUU OLIEHUBAHUS, TIO3BOJISIONIME OIICHUTH PE3YJbTaThl OCBOCHHUS JIaHHOW JIMCHUIUIAHBI
obOyuarormumucs ¢ OB3 moryTt Bxoauts B coctaB PIIJ] Ha mpaBax oTAE€TBbHOTO JOKYMEHTA.

IMporpammy cocraBu (a) (u):

A.B. Bypo6wuH, m011eHT, K.().-M.H., TOIEHT
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