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1. ean, 3a1a4n ¥ NJIAHUPYEMble pe3yJIbTaThl 00yYeHHs 0
AUCHMILIHHE

K OCHOBHBIM yesnsim OCBOEHMS JUCLMILIMHBI «OCHOBBI BapUAallMOHHOIO MCYHUCIICHUS» ClIe-
JyeT OTHECTH:

- BOCIIUTaHHE y CTYJEHTOB O0LIEH MaTeMaTH4YeCKOHN KyJIbTypHI;

- IpUOOPETEHNE CTYJEHTaMH IIMPOKOI0 Kpyra MaTeMaTUYeCKUX 3HAHUM, YMEHUN U HaBbl-
KOB;

- pa3BUTHE CIIOCOOHOCTHU CTYACHTOB K HHIYKTUBHOMY M JIEAYKTUBHOMY MBIIIJICHUIO HAPSTY
C pa3BUTHEM MaTEMaTUYECKON UHTYULIUU;

- YMEHHUE CTYACHTaMU pa3BUBaTh HABBIKH CAMOCTOSTEIBHOIO U3YYEHUs Y4eOHOM 1 Hay4HOI
JUTEPATYpPBI, CONEPKALICH MATEMAaTUYECKUE CBEICHUS U PE3YJIbTATHI,

- MOJITOTOBKY CTYACHTOB K JIEATEIHOCTH B COOTBETCTBUU C KBANH()UKALMOHHOM XapakTe-
PUCTUKOH OakajlaBpa IO HaIlPaBJICHUIO, B TOM YUCiIe (OPMUPOBAHUE YMEHUN UCIIOIB30BaTh OCBO-
SHHbIC MATEeMaTHIECKHAE METO/IbI B TPO(PECCUOHATFHON AEATEIBHOCTH.

- MIOJATOTOBKY BBICOKOKBANIU(UIUPOBAHHBIX KaJIpOB, BOCTPEOOBAHHBIX B YCIOBHUAX LUPO-
BOH TypOyJIGHTHOCTH U BBICOKHX TE€XHOJOTHUECKUX PUCKOB COBPEMEHHOHN I (PPOBOI SIKOHOMHUKH.

K oCHOBHBIM 3a0auam OCBOEHMsI TUCHMIUIMHBI «OCHOBBI BAapHALIMOHHOTO HMCUYHCICHUS»
CJIelyeT OTHECTH:

- OCBOCHME CTY/IEHTAaMHM OCHOBHBIX MOHATHH, METOAOB, (POPMUPYIOIIMX OOLIYI0 MaTeMaTH-
YECKYI0 MOATOTOBKY, HEOOXOUMYIO JUIsl YCIEIIHOTO PEeLIeHMs] IPUKIIaIHbIX 3a/1a4;

- (popmupoBanue y cTyleHTa Tpedyemoro Habopa KOMIETEHIMH, COOTBETCTBYIOIIUX €ro
HAIPaBJICHUIO IOJTOTOBKU M 00ECIIEUNBAIONINX €r0 KOHKYPEHTOCTIOCOOHOCTh Ha PHIHKE TPYAA.

OOyuenne no nucnuruimHe «OCHOBBI BapHAIIMOHHOTO MCYMCIICHHSY HAIMPABICHO HAa (OpPMHUpPOBa-
HUe y oOydaromuxcs cienyromux komnerenuuid B coorserctBuu ¢ ®I'OC 15.03.03 (ypoBens 0Oa-
KajaBpuarta) mo HarpasieHuio noarorosku 15.03.03 Ilpuknannas MexaHuKa, yTBEPKAEHHBIM TPH-
ka3oM MunoOpHayku Poccun ot 09.08.2021 Ne729:

KO)_I ¥ HAUMEHOBAHHE KOMIIETEHIIMH I/IH)_II/IKaTOI)bI AOCTUKCHUA KOMIIC-

TCHIHNH

OIIK-1. CnocoGeH mpUMeHSTh €CTECTBEHHO-
HayYHbIE U OOIIENH)KCHEPHbIE 3HAHUS, METO-
JIbl MAaTEMaTHYECKOTO aHalIu3a U MOJIEIIMPO-
BaHUS B MPO(ECCHOHAIBHON AEATETHHOCTH

NOIIK-1.1 ITpuMeHseT eCTECTBEHHOHAYUYHBIE
1 0OIIIENH)KEHEPHBIC 3HAHUS

NOIIK-1.2 ITpumeHseT MeTo1bl MaTeMaTH4e-
CKOT'0 aHaJlu3a U MOJIEJIMPOBaHUS B Ipodec-
CHOHAJILHOM JESATEIIbHOCTH

2. MecTo AMCUMILIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JuctunianHa oTHOCcHUTCS K oOs3aTenbHOM wactu Onmoka bl: Moayns «MatemaTudeckue u ecte-

CTBCHHO-HAYYHBIC NUCIUILIIMHBI.

JuctunnmHa 6a3upyercs Ha CIAeAYIOMNX, TPOUIEHHBIX TUCIUTIINHAX :

- TUHEHas anredpa;
- MaTeMaTHYEeCKUI aHaJIu3,

- i epeHnraIbHbIe YpaBHEHUS U KOMILICKCHBIN aHaIN3.

HI/ICI_[I/IHJ'H/IHa «OCHOBBI BapHallMOHHOT'O MCYHCJIICHUA) JIOTUYCCKU CBsA3aHA C MOCICAYIOIUMHA JHUC-

MUATUIHHAMU:
B obazamenvuoi vacmu.
- CONIPOTUBJICHHE MaTEpPHUAJIOB

- aHAJTUTUYECKAasl TMHAMHKA U T€OpHUs KOJIeOaHM;

- METO/J, KOHCYHBIX 3JIEMCHTOB,




- YpaBHEHUS MaTEeMaTHIeCKON (DU3HKH.
B uacmu, ghopmupyemoii yuacmuuxamu oopazosamenbHuiX OMHOULEHU.
- TeOpusl yIIPYroCTH;
- OCHOBBI (PU3UKH NMPOYHOCTU U MEXAHUKU Pa3pyIICHHUS,;
- U POBBIE TEXHOJIOTHH BBIYUCIUTEIEHOW MaTeMaTHKH,
- YCTOMYMBOCTh MEXaHUUECKUX CHCTEM;
- IMHAMHKa MaIlIuH;
- OCHOBBI a3POTUAPOYIIPYTOCTH,;
- MEXaHHUKa KOMITO3UTHBIX KOHCTPYKIIUHA;
- CTpOUTENIbHASI MEXaHUKa MAIlIKH.
B uacmu snexmugHvIx Oucyunium:
- YUCIIEHHBbIE METO/IbI,
- QIIEMEHTHI MaTEMAaTUYECKOTO MOACTHPOBAHUS (PU3NUECKHUX MPOLIECCOB,;
- (puzmyecku HenMHeHas MexaHuKa 1e(opMHUpyeMOro TBEPIOro Tea.

3. CTpyKTypa U cofep:KaHue QU CUUIIIMHBI

OO01mmast TpyI0eMKOCTh TUCIUTUTHHBI COCTABIISICT 2 3a4CTHBIC SIUHUIIBI - 72 Jaca.

3.1. Buabl yueOHOI padoThl U TPYA0EMKOCTh

n/n Bup yuyeoHoii padoTbl Koausecrso Cemectp 4
4acoB
AyIMTOPHBIC 3AHATHS 36 36
B Tom uncne:
Jlexuun 18 18
1.
CeMuHapcKue/mpakTUYECKUE 3aHSTUS 18 18
2.
JlaGopaTopHble 3aHATHS - -
CamocrosiTejibHasi paboTa 36 36
IIpomexyTouHasi aTTeCTALMSA
JK3aMEH 3 3
Hroro 72 72

3.2. TemaTruyeckuii MiIaH U3y4eHHU s TUCHUTITHHBI

Pazmenién B mpuiioxenuu 1 k padodeii mporpamme.

3.3.  Coneprxanue pa3aejioB IMCUUIIIHHBI

BBenenne
HpenMeT, 3a1a4u u conepmaHI/Ie AOUCHUIIJINHBI. OCHOBHBIe STallbl paSBI/ITI/IH JOUCHUIIJINHBI. CTPYK-
Typa Kypca, €ro MECTO M POJIb B IOATOTOBKE CIIEHUAINCTA, CBA3b C APYTUMH AUCUUTUIMHAMH.

Paznesa 1. OcHOBHbIC NOHATHA BapHALMOHHOrO Mc4yuciaeHusi. DyHKIMOHAN, 3aBUCALIUN OT
GyHKIIMM OAHOM mepeMeHHOW, Bapuauus (yHKUuM (aprymenta ¢yHkiuoHana). IlepectaHoBou-
HOCTh Omepainuii BapbupoBaHus U aAuddepeHnnpoBaHmsi, BapbUpOBaHUs U MHTerpupoBanus. He-
MpephIBHBIA U JUHEHHBIN QyHKuHoHaAN. Bapuanus dyHkumonana. OkctpemMyM (QyHKIMOHaNa: abd-
COJIFOTHBIM M OTHOCUTENbHBIN (JIoKaJIbHBIN). OCHOBHAS JIeMMa BapHallMOHHOTO ucuucienus. Heoo-
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XO0JIUMOE yCIIOBUE SKCTpeMyMa. BapuannonHas 3a1ada ¢ HEMOABUKHBIMH T'paHULIaMU (IIpOCTeHIIas
BapuallMOHHas 3a7ava). YpaBHeHHe Diiepa. YacTHbIC cllydan MHTETPUPYEMOCTH ypaBHEHHS DW-
nepa. 3agaun 0 OpaxuCTOXPOHE M O HAMMEHbIIIEH TUIOIIA I TTIOBEPXHOCTH BpPAIICHUSI.

Pasznea 2. O000menusi npocreiineid BapuanmuoHHoi 3aaaun. OyHKIMOHAIBI, 3aBUCSIIME OT He-
CKONBKUX (DYHKIMI OJHOW mepeMeHHOW. (DYyHKIMOHAIBI C MPOU3BOAHBIMH BBICIINX MOPSIKOB.
VYpasuenue Ditnepa—Ilyaccona. @ yHKIIMOHAIBI, 3aBUCAIINE OT QYHKIIUNA HECKOJBKUX MIEPEMECHHBIX.
VYpasuenue Ditnepa—OcTporpaackoro. BeiBoa BOJHOBOTO ypaBHEHHS C MCIOJIb30BAHUEM MPUHIU-
na ['amunsTona — Octporpaackoro. Bapuanmonnas 3agada co cBOOOIHBIMY KOHIIaMU. Bapuannon-
Has 3a/1aya ¢ MOJIBM)KHBIMU KOHIIAMH. Y CJIOBUS TPAHCBEPCATBHOCTH.

Pa3znes 3. BapyaunonHbie 3a1a4u HA YCJIOBHBIN IKCTPeMYM. 3a71a4l Ha YCIOBHBIN SKCTPEMYM C
KOHEUHBIMU U MHTETpaJIbHBIMU CBs3siMU. M30mepumerpuueckas 3aaayva.

Pa3znen 4. Ilpsimble BapuauuoHHble MeToAbl. OOIIHOCTh M pa3nmuuue MeToAoB. Meton Purma
(Penesi—Putna). IIpunmun Bo3moxkHbIX nepemermnenuit Jlarpamxa. Meton byOnosa—I anepkuna.
Wnes Merona KOHEUHBIX 3yieMeHTOB. [IprMeHeHne BapHallMOHHBIX METOJOB K 3aJaue 00 u3rude
CTEPIKHS.

3.4. TemaTnka NpaKTHYeCKUX 3aHATHH MO TMCUHUILIHHE
«OCHOBBI BADHALIMOHHOT0 MCYMCTIEHU S

Ne Tema 3ansATHS

n/n

1 3ajauu Ha BbIYUCIIEHHE BapHalluu (PYHKIIMOHANA

2 Pemenue npocreiineil BapuallnoOHHOM 3ajauu 171 pyHKIIMOHAIA

3 Pemenune npocreiinieil BapuamoHHOM 3aaauu Ais (yHKIUOHAJA, 3aBUCALIETO OT He-

CKOJIbKUX (DYHKIIMH

Pemenue ypasaenus Ditniepa — Ilyaccona

BapuanuonHas 3agada co CBOOOTHBIMH KOHIIAMHU

BapI/IaLII/IOHHaﬂ 3aaa4a ¢ NOJABWKHBIMHA I'PaHULIAMU

BapuanmoHnHble 3a71a4il Ha YCIOBHBINA SKCTPEMYM

pr[MBIe MCTOABI BAPUAITMOHHOI'O HCYNCIICHU

O O|NO| 01|~

KoHTposIbHOE TECTHpOBaHUE

4, Y4eOHO-MeTOAMYECKOE U MH(POPMALIMOHHOE O0ecriedyeHue

4.1. Hopmartusnbie 10kyMeHTHI H 'OCThI

1. ®IroC 15.03.03. «IIpuxnagnas wmexanukay». 2021. IIpuxaz3 MwunoOpHayku Poccun ot
09.08.2021 Ne729.

2. Axagemuueckuil y4eOHBIN MIIaH 1Mo HampaBieHUto nmoarotoBku: 15.03.03 IlpukiagHas MexaHu-
ka. [Ipoduns: [IporpamMmmupoBanre u UppOBbIEe TEXHOJIOTHUH B IMHAMUKe U TpoyHocTu. dopma
o0y4eHnus — ounas. 2022.

3. Marpuna pacnpenenenus komnerenimii 15.03.03 Ipuknannas mexanuka ([IporpammupoBanue
U 1IU(pOBHIE TEXHOJIIOTUH B TUHAMUKE U TpoyHOoCcTH). 2022.

4. Vxka3 Ilpesupenta Poccuiickori ®deneparuu ot 01.12.2016 Neo 642 «Ctparerun Hay4dHO-
TEXHOJIOTMYeCcKoro passutus Pocculickoit denepanumny.

5. Ilpuka3 MunucrepcrBa oOpa3oBanusa u Hayku Poccuiickoit ®@enepauun ot 23.08.2017 Ne 816
«O06 yrBepxkaenuu [lopsaka npuMeHEeHUs! OpraHu3aUsIMH, OCYIIECTBIISIOIUMHI 00pa3oBaTeb-
HYIO JI€ATEIbHOCTh, JIEKTPOHHOTO OOyUYeHUs, TUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUI
IIPU peann3anuu o0pa3oBaTeIbHBIX TPOTPaMM».



4.2. OcHoBHasi TUTepaTypa

1. Koran E.A. O0bikHOBeHHBIE MU depeHIaTbHble YPaBHEHNUS U BapHALIMOHHOE MCUYUCIICHHE B
IPUIIOKEHUN K PAacyeTy aBTOMOOWJIBHBIX KOHCTPYKUMH. YdeOHOe mocoOue Mo AUCLUILIMHE
«MaremaTiKa» JUIsl CTYIEHTOB Bcex crenuanbHocTeil. M.: MAMU, 2010. 200 k3.
http://lib.mami.ru/lib/content/elektronnyy-katalog. DnekrponHslii pecypc.

2. Pomanko B.K. Kypc muddepennmansHpix ypaBHEHHH U BapuaiuoHHOro ucuucienus / M.: U3n-
Bo «JIaGoparopus 3nanmii», 2015. 347 c.

4.3. JlomoJiHUTeJILHAs JJUTepaTypa:

1. Pomanko B.K. C6opHuk 3a1a4 no auddepeHnnanbHbIM ypaBHEHUSAM U BApHALlUOHHOMY UCUHC-
nenuro / B.K Pomanko, B.B. Biacos, JI.1. Kosanenko, H.X. Araxanos - M.: U3n-Bo «bunom»,
2015. 222 c.

2. Koran E.A. OObikHOBeHHBIE Tu(epeHaTbHble YPaBHEHUS! U BapUAMOHHOE HCYHCIICHUE!

yuebHoe nocobue. — M.: UHOPA-M, 2020. 293 c. - (Bricmiee oOpa3oBanue: bakanaspuar).

Onwcronsi JI.3. Bapuanmonnoe ucuucnenue. M.: KomKnura, 2006. 208 c.

4. Kpacuos M.JIL., Makapenxko I'.1., Kucenés A.W. Bapunaunonnoe nucuucienue. M.: Hayka, 2003.
192 c.

w

4.4. DnekTpoHHbIE 00pa30oBaTe/ibHbIE PeCypPChl

5. IlpoBeneHue 3aHATUN M aTTECTalMi BO3MOXKHO B JHMCTAaHIIMOHHOM (popMaTe ¢ MpUMEHEHUEM
CHCTEMBbl JUCTaHIMOHHOTro oOyueHus yHusepcurera (C1O-LMS) Ha ocHOBe pa3pabOTaHHBIX
kadenpoii «MaremaTruka» MEKTPOHHBIX 00pa3oBarelnbHBIX pecypcoB (DOP) mo BceM pasnenam
IIPOrPaMMBI:.

Hassanue DOP

OcHoBbl Bapuanonnoro wuc- | https://online.mospolytech.ru/course/view.php?id=476
YUCJIICHUA

Huddepennmansusie  ypaBHe- | https://online.mospolytech.ru/course/view.php?id=4396
HUs

Pazpaborannbsie DOP BKIIOYAIOT TPEHUPOBOYHBIM U UTOTOBBIN TECTHI.
[Topsimokx mpoBeneHust paboOT B IMCTAHIMOHHOM (OpMaTe YCTaHABIMBACTCS OTIEIBHBIMH PACTIOPS-
KEHHUSIMH TPOPEKTOpa Mo yueOHO paboTe U/Uiu IEHTPOM y4eOHO-METOANYECKOM pabOTHI.

Ka)K,[[BIfI CTYACHT 06ecnequ HHAUBUAYAJIbHBIM HCOTPAHWUYCHHBIM JOCTYIIOM K 3JICKTpOHHOI71 61/16—

JINOTCKEC MOCKOBCKOTO ITOJIUTEXA

https://online.mospolytech.ru/course/view.php?id=7621&section=1 .

WHuTepHeT-pecypchl BKIIOYAIOT y4€OHO-METO/MYECKHME MAaTepUasibl B 3JEKTPOHHOM BHJE, Mpea-

CTaBJICHHbIE Ha caiiTe mospolytech.ru B paznene: «LleHTp MaTeMaTHuecKOoro oOpa3oBaHuUs»

(http://mospolytech.ru/index.php?id=4486,

http://mospolytech.ru/index.php?id=5822);

[Tone3nbie yueOHO-MeTOANYECKHE U HH(OPMAITMOHHBIC MaTEpUAIIBI TIPEICTABICHBI Ha cailTax:
http://exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[TepedyeHsr pecypcoB MH(POPMAIMOHHO-TEICKOMMYHHKAIIMOHHON ceTH «HTepHEeT» UIsi OCBOCHMUSI

JIMCHIUIUTMHBL: WWW.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. JInneH3M0HHOE ¥ CBOOOHO PacpocTpaHsgeMoe NPOrpaMMHoe odecredeHue

z

Haumenosanne | Paspaborumk I10 | JoctymHocts (u- | Ccbuika Ha Exunblit peectp



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
http://mospolytech.ru/index.php?id=4486
http://mospolytech.ru/index.php?id=5822
http://exponenta.ru/
http://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://www.i-exam.ru/

(mpaBooOaa- LIEH3UOHHOE, CBO- | POCCHUUCKUX IPOrpaMM IS
TEJh) 00/THO pacmpo- OBM u B/] (nmpu Hamn4um)
CTpaHsIEMOE)
Astra Linux | OO0 JlnneHnsnonnoe https://reestr.digital.qov.ru/ree
Common Edition | "PYCBUTEX- str/305783/?sphrase id=9540
ACTPA" 36
MoiiO¢uc 00O "HOBBIE JIuuieH3noHHOE https://reestr.digital.gov.ru/ree
OBJIAYHELIE str/301558/?sphrase id=9433
TEXHOJIOI'NMN" 75

HBbIC€ CUCTEMBbI

4.6. CoBpemeHHbIe Mpo(deccoHaIbHbIe 0a3bl TaHHBIX U HH(POPMAIHOHHbIE CIIPABOY-

Ilepeuenn pecypcoB cetu UHTepHET, JOCTYNHBIX 1JIs1 OCBOCHHUS TMCHMIIIMHbBI:

HaunmenoBanue

Ccbliika Ha pecypc

HoctynHocrh

NudopmannoHHO-CIPaBOYHbIE CHCTEMbI

Stack Overflow

https://stackoverflow.co
m/

Hocrtynna B cetn UH-
TEepHET Oe3 orpaHuye-
HUU

HNudopmanunonnsie pecypcesl Cetu
KoncynbrantlIroc

http:// www.consultant.ru

JocrynHo

ITopran ®@enepanbHbIX rocynap-
CTBEHHBIX 00pa30BaTEIbHBIX CTAH-
JIapTOB BhICIIIET0 00pa30BaHuUs

http://www.fgosvo.ru.

HocrynHo

J1eKTPOHHO-0MOINOTEYHbIE CHCTEMbI

.ru/

Jlaub https://e.lanbook.com/ HoctynHa B cetn UH-
TepHeT 0e3 orpaHuye-
HUH

IPR Books https://www.iprbookshop | docrynna B cetn UH-

TepHeT 0e3 orpaHuye-
HHI

Ipodeccnonanbubie 0a3bl JAHHBIX

noMTeMaTH4ecKas peepaTuBHO-
6ubnuorpaduueckas u
HayKoMeTpuueckas (OnbamoMerpu-
yeckast) 6aza TaHHbBIX

baza maHHBIX HAYIHOH JIEKTPOH- http://www.elibrary.ru HoctyrHO
HOU OMOIMOTEeKN
(eLIBRARY.RU)
Web of Science Core Collection — | http://webofscience.com | JoctymHo



https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
https://reestr.digital.gov.ru/reestr/301558/?sphrase_id=943375
http://www.consultant.ru/
http://www.elibrary.ru/
http://webofscience.com/

5. MatepuajJibHO-TeXHHYECKOe obecneyeHue JUCIUNIMHBI

MarepuaabHO — TEXHHYECKas 0a3a yHHUBEPCUTETa O0OCECIICYMBACT MPOBEICHHE BCEX BHJIOB
3aHATHH, TIPEYCMOTPEHHBIX y4EOHBIM IJIAHOM, M COOTBETCTBYET JCHCTBYIOIIMM CAaHUTAPHBIM U
MIPOTHBOIOYKAPHBIM IIPAaBUJIAM U HOpMaM.

Kadenpa «MartemaTka» He pacroyiaraetT COOCTBEHHBIM ayJAUTOPHBIM (DOHIAOM U HCIIONB3Y-
eT yueOHbIC ayAUTOPUHU U3 00111ero GoHIa YHUBEPCUTETA.

[Tpy HEOOXOMUMOCTH ISl POBEICHUS MHTEPAKTUBHBIX MPAKTHYECKUX 3aHSATUN HCIIONB3Y-
IOTCSl KOMITBIOTEPHBIC KJIACChl YHHBEPCHTETA.

6. Meroauyeckne peKOMeHIalMU

6.1. Meroanueckue peKoMeHIAUM ISl PenoaaBaTe/isi
M0 OPraHu3anuu 00y4eHust

[Tpexne Bcero, cienyer oOpaTuTh BHUMaHKUE CTYIEHTOB Ha TO, YTO MPAKTUYECKU BECh U3Y-
yaeMblii UMM MaTepuall sBJISETCS AJI1 HUX HOBBIM, HE M3Yy4yaBIIMMCS HM B NPOrpaMMe CpeaHEen
LIKOJIBI, HU B KJIACCUYECKUX pa3fellaX BBICIIEH MaTeMaTHUKU Ha IepBoM Kypce. OIHAKO OH BIOJHE
MOJKET OBITh YCHEIIHO M3Y4Y€H, €CJIM CTYAEHThl OylyT Hocenarh 3aHsATUS, CBOEBPEMEHHO BBINOJI-
HATH JOMAIIIHUE 3aJlaHMsl U 110JIb30BaThCs (IPH HEOOXOAUMOCTH) CUCTEMOM IIaHOBBIX KOHCYJIbTa-
LM B TEYEHHE KAXKIOTO CEMECTpA.

Bomeamme B Kypc BapHallMOHHOTO HUCUMCIECHHS Pa3Jiesibl NMPaKTHUECKH OPUEHTHUPOBAHBI,
TaK Kak MMEIOT IIMPOKOE PaclpoOCTpaHEHHUE ISl PELICHUs pa3HOIo poJia 33a]a4 B IIMPOKOM CMBbICIIE
ONTUMAJIHOTO yrpaBieHusa. X ocBOeHHE MOMOKET CTYAEHTaM YCIEIIHO MPUMEHATh HaKOIJIeH-
HbIE 3HaHUSI B IPO(PECCUOHAIBHON 1€ATEIbHOCTH.

Heo6xonumo ¢ camoro Havasa 3aHATHI PEKOMEHJI0BATh CTYJ€HTaM OCHOBHYIO U JIOTIOJIHU-
TEJIbHYIO JUTEPATYpPy, a B KOHIIE CEMECTpPa JaTh CIIMUCOK BOIPOCOB IS IOATOTOBKH K 3K3aMEHY.

Ha nepBoM 3aHATHH N0 AMCLUUIUIMHE 00s13aTEIbHO TPOMH(POPMUPOBAThH CTYAEHTOB O BUE U (opMme
MIPOMEXYTOUHOM aTTecTaluu MO JUCUUIUIMHE, CPOKAX €€ MPOBEIEHMs, YCIOBUAX JOIycKa K Mpo-
MEXXYTOUYHOM aTTecTally, IPUMEHIEMbIX BUIaX IPOMEKYTOYHOIO KOHTPOJIA.

W3noxxeHne TEOPEeTUYECKOTr0 MarepHuaja JOJKHO COMPOBOXKIATHCS WIUIIOCTPATUBHBIMU
IpUMEpaMH, THIATEIbHO OTOOPAaHHBIMHU INperojaBaTeleM TakK, YTOObl TEXHUYECKUE TPYIAHOCTH U
BBIKJIQ/IKM TP PELICHUH 3aJ]aul HE OTBJIEKAJIM OT IJIaBHOTO: OCMBICIIEHUS UJIEU U CYTH IIPUMEHsIe-
MBIX MeTo10B. ClieflyeT Bcerzia yKa3plBaTh IPUMEpPHI IPAKTUYECKOTO IPUMEHEHHS PACCMOTPEHHBIX
Ha 3aHATUSAX YPaBHEHUN U (HOPMYIL.

[TpakTudeckue 3aHATHS JIOJDKHBI OBITH OPraHM30BAaHbI IpernojaBaTeleM TaKHUM 00pazoM,
4YTOOBI OCTaBaJOCh BPEMsI Ha MEPUOJAMYECKOE BBHIIIOJHEHHE CTYJEHTaMH HEOOJBIION CaMOCTOS-
TEJBbHOM paboThI B ayTUTOPHUHU ISl IPOBEPKU YCBOCHUS U3JI0KEHHOT0 MaTepuaa.

[IpenogaBarens, BeAylUi MIPaKTUYECKUE 3aHATHUS, JODKEH COTTIacOBBIBATh Y4eOHO — TeMa-
TUYECKUH TUIaH 3aHATUH C JIEKTOPOM, UCIIOJIb30BATh €IMHYIO CUCTEMY 0003HaUYEHU.

[IpenogaBaremnto ciaeayeT AOOMBATHCS CHCTEMAaTUYECKON HENpPEephIBHOM pabOThl CTYACHTOB
B T€UECHUE CEMeCTpa, HeOOXOJMMO BBISBIIATh CHIIBHBIX CTYJCHTOB U MPHUBIEKATh UX K HAY4HOH pa-
00Te, K y4acTHIO B Pa3HOTO poja OJMMIIMAIAX M CTYJACHUYECKUX HAyYHO-TEXHHUYECKHX KOH(epeH-
LUAX U KOHKYpCax.

CTyneHT JOMKEH OIIYIIaTh 3aMHTEPECOBAHHOCTh MPEIoAaBaTess B JOCTUKEHUH KOHEYHOTO
pe3yibTara: B MPUOOPETEeHUH O0y4aroIUMUCS MPOYHBIX 3HAHWN, YMEHHMH U BIaJIeHUS] HAKOIJICH-
HOM uH(popmanmen 1 pereHus 3a1ad B Ipo(ecCuoHaNIbHON e TEeNbHOCTH.

6.1.1. Ob6pa3oBaTe/ibHbIE TeXHOJIOTMH



[TpoBenenue 3aHATHI U aTTeCTalMii BO3MOXXHO B JUCTAaHLMOHHOM (opMmare ¢ MPUMEHEHUEM CH-
CTeMBI TucTaHMOHHOTO 00ydyeHus1 yauBepcuteTa (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoit «MaTeMaTHKay 3JIEKTPOHHOBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
nporpamMmsl (cM. 11. 4.4).

[Topsimox mpoBeaeHus: paboT B JUCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTICIbHBIMHU
PacIopsDKEHHSIMHU TTPOPEKTOpaA 1Mo y4eOHOH paboTe M/WiIu IIEHTPOM y4eOHO-METOIMYECKONU PaOOTHI.

6.2. MeToauueckue yKa3zaHus JJisl 00y4al0IIUXCS M0 OCBOEHUID
JUCIUTLTHHBI

Hapsiny ¢ 3amagaMu rccienoBaHusi S5KCTpeMyMOB (DYHKIMI Ha MPaKTHKE 4acTO BO3HUKACT
HCO6XOI[I/IMOCTB OTBICKAHMUS MAaKCHUMAalIbHBIX U MHUHHUMAJIBHBIX 3HAUCHHN MaTEMaTHYSCKHUX BbIpa-
KEHU Ooee 00IIero Bua — TaK Ha3bIBAEMBIX (DYHKIIMOHAJIOB.

BapI/IaL[I/IOHHOe HUCUHCIICHUC U ABJICTCA pa3aC/IOM MATCMATHKH, ITOCBAIICHHBIM UCCIICA0BA-
HUIO METOJIOB OTHICKAHUS SKCTPEMYMOB (DYHKIIMOHAJOB, 3aBUCSIINX OT OJHOW HJIM HECKOJIBKHX
(GyHKIUH, IPH pa3HOTO POJia OTPAHUYCHUSX, HAJTAaTraeMbIX Ha 3TU (QYHKIINH.

B Hacrosiiee BpeMsi BapHallMOHHBIE METO/bI OYEHb IIMPOKO MPUMEHSIOTCS B MEXaHUKE W
¢dusuke.

[Tonstue dyHKIMoOHANA SIBiIsIETCS 0000IIEHUEM MOHATHS PYHKIMU: eCiu QYHKIUS y(x) -
3TO 3aBUCHMOCTb YHCJIa OT YHCIA, TO (PYHKIIMOHAT I[y(x)] - 3TO 3aBHCHUMOCTH YHCIa OT (yHK-

I[UM, OH OTIPEJICIICH HA MHOYKECTBE JOMYCTUMBIX KPUBBIX.

Uto0BI npocieAnTh n3MEeHeHNE (YHKITMOHAIA TIPU H3MEHEHHUH apryMEHTa BBOJIUTCS, TIPEK-
JIe BCETO, MOHSTHE Bapualiy (YHKIIMU - apTyMEHTa (YHKI[MOHAIA.

BapwsupoBanue aprymenTa (GyHKIIMOHANIA O3HAYACT MEPEXO ] OT OJHOW (DYHKITUU M3 Kiacca
JOMYCTUMBIX JIJISl JAHHOTO (PYHKITMOHAIA K APYrold OECKOHEYHO OJIM3KOM el ()YHKIIMU MIPH TOM Ke
3HaueHun X.

B stom cocrout otnmume BapeupoBaHus oT auddepenHiupoBanus QyHKIUH, KOTOpOE, KakK
W3BECTHO, SIBJISICTCS MEPOH U3MEHEHHUs OJHOW M TOH ke (DYHKIMHM MPU U3MEHEHHUU HE3aBUCHUMOUN
nepeMeHHoil X.

Bapbupoanue aprymenta GyHKIHOHana ¢y aHaJorMYHO NPUPAIEHUIO HE3aBUCHMON TIe-

peMeHHON AX NpH MCCIEA0BAHNUU HKCTPEMYMOB (PYHKITHH.

BapbupoBanue aprymenTa (pyHKIIMOHaNIa — 3TO HOBas MaTeMaThyeckas oneparus, rnepecra-
HOBOYHAs C onepauusaMu JuddepeHIMpoBaHUs U HHTEIPUPOBAHUS.

AHasorn4yHo, Bapuaus (QyHKIMOHAJIA UTPAET Ty K€ POJIb MPH UCCIET0BaHUM (YHKIIMOHA-
J0B, uTo Auddepenuran GyHKIUN Opu ucciaeaoBaHuu GyHkuuid. Bapuanus dyHkimonana — 3to
rJIaBHasl JMHEWHas 4acTh MpHUpalleHus GpyHKIuoHaIa.

[Tpu uccnenoBaHNU JOKAJIBHOTO SKCTpeMyMa (DyHKIMOHAJIA BBISICHSETCS, YTO HE00X0IMMOe
YCJIOBHME 3KCTpeMyMa (DYHKIMOHAJa COCTOMT B paBeHcTBe Hymio ero Bapuammn Ol = 0. 3mech
OTISITh MPOSIBISIETCS] aHAJIOTHS C MCCIIE0BAHUEM dKCTpeMyMOB (pyHKuMi. /lelicTBuTENnbHO, HEO0XO0-
JMMOE€ YCIIOBHE KCTpeMyMa (YHKLUHU B JJAaHHOM TOYKE COCTOUT B PABEHCTBE HYJIO MPOU3BOJHOMN

dynkimu B 1ot Touke: Y'(X,) = 0.

HeoOxomumMo 00s3aTeTbHO OCMBICITUTE M 3HATH IMOCTAHOBKY M PEIICHUE MPOCTEHIIIeH BapH-
aIIMOHHOM 3a7]auu — 3aJla4dl C HEeMOJBUKHBIMU T'PaHUIIAMH, PEUICHUEe KOTOPOU CBOIUTCS K pellie-
HUIO KpaeBOW 3amauu sl HelnuHeHoro auddepeHInaIsHoT0 YpaBHEHUST BTOPOTO TOpsaKa —
ypaBHeHUs Diiniepa, urparoniero GyHaaMeHTaIbHYI0 POJib B BAPHAIIMOHHOM HCUYUCICHHH.

Bropas wacte Kypca cBs3aHa ¢ pa3HOTO poaa 0OOOIIEHUSMHU TPOCTEUINEH BapUAIIMOHHON
3a/1aun. JTO 3a7a4l OTHICKAHUS SKCTPEMYMOB (PYHKITMOHAJIOB, COJEPKAIINX HECKOIbKO (PYHKITHH,
Cb}IHKHI/IOHaJ'IOB, 3aBUCAIINX OT IMPOM3BOJHBIX BBICIICTO ITOpSAAKA, (bYHKHI/IOHaJ'IOB, 3aBUCAIIINX OT
(GYHKIIUI HECKOJIBKMX HE3aBHCHMBIX TIEPEMEHHBIX, a TAK)KE BapHAIlMOHHAS 33]ja4a cO CBOOOIHBIMU
KOHIIaMHU U BapWallMOHHas 3aavy C IMOJABUKHBIMU I'PaHULIaMU.



Hano yetko mpeacTaBnsiTh OOIMIHOCTD M Pa3iIMyus B IOCTAHOBKAX 33/1a4, YMETh COCTaBIIATh
ypaBHeHus Jitnepa — [lyaccona, Ditnepa — OcTporpajckoro. Pemenne 3TuX ypaBHEHUN U, KOHEY-
HO, ypaBHEHHs Diijiepa IpU COOTBETCTBYIOIIMX KPACBBIX YCIOBHUSIX TPEOYyeT OT CTYACHTAa yMEHUS
pemats auddepeHnraibHble ypaBHEHUS Pa3IMYHOTO TUIIA.

[Tpu peuieHun BapualMOHHOM 3a/1a4yl ¢ IOJBHUYKHBIMU I'paHUIIaMH HAJ0 IIOHUMAaTh I'€OMET-
PUYECKHUN CMBICI YCJIOBUN TPAHCBEPCAIBbHOCTHU: MOCIEAHUE YCTAHABIMBAIOT CBSI3b MEXY YIJIOBBI-
MU KO3 PHUIMEHTaAMU KacaTeNbHBIX K 33/J1aHHBIM KPUBBIM M 3KCTPEMAaJIH B TPAHUYHBIX TOYKAX JKC-
TpeMaJu.

BaxxHpiMM 171 IPUIIOXKEHUH ABIIAIOTCS BapUallMOHHbBIE 33J]a4l HA YCIIOBHBIM 3KCTPEMYyM -
3aJlauM, B KOTOPBIX TpeOyeTcs HAWTH SKCTpeMyM (YHKIHMOHANA, OMPEeIEHHOT0 Ha Kjlacce J0Iy-
CTUMBIX (DYHKIIHIA, HA KOTOpPbIE, KPOME TPAHUYHBIX YCIOBUHN, HAJIOKEHBI HEKOTOPBIE JIOTIOTHUTEIb-
Hble ycinoBug (cBsa3u). Cieqyer Mpu 3TOM OCBOUTH TEXHUKY MPUMEHEHHUS METO1a HEONpeAeIEHHBIX
MHO)HTeNen Jlarpanxka.

Bo MHorux ciyvasx 3agayy MHTETpUpoBaHUS AU(depeHnaIbHOro ypaBHEHUS IPU COOT-
BETCTBYIOIIMX KPAEBBIX YCIOBUSAX MOXKHO 3aMEHMTHh PaBHOCUJILHON BapHallMOHHOM 3aJayeil OThIC-
KaHus (PyHKIKHU, COOOIIAIONIeH SKCTpeMallbHOE 3HAaU€HHE HEKOTOPOMY (pyHKITMOHATY.

Hampumep, npu 0ObIYHBIX KPaeBbIX YCIOBHUSIX MOXHO CBECTHM MHTETPUPOBAHUE YpaBHEHHM
CTaTUYECKOI TE€OPUH YIIPYTOCTH K OTHICKAHUIO MHHUMYMa MOTEHI[MaTbHON dHEPrun JedhopMaliiu.

Bapuanuonssle 3ajaun JOIYCKalOT UX MPSIMOE PEILIEHUE, TO €CTh MPUOIMKEHHOE PEILEHUE,
CBOJIAIIEE MCXOTHBIC YPaBHEHUS HETIOCPEICTBEHHO K KOHEYHBIM CHCTEMaM alredpandeckux ypas-
HeHmid. Takue MeTobl M Ha3bIBAIOTCS MPSMBIMH. X IpUMEeHeHUe CBA3aHO C MCIOJIh30BAHUEM 00-
IIMX BapUALMOHHBIX MPUHIIMIIOB MEXaHUKU. B 3a1auax MexaHuku neopMUpyeMoro TBEpAOro Te-
Ja TPsIMBIE METOJBI PEIICHHS 0a3upyloTCs Ha anmpoKCUManuu Ae(GOpMHUPOBAHHOTO WIIM HAmpsi-
KEHHOT'O COCTOSIHUSI.

Haubonee ynuBepcaabHbIMU U pacpOCTPAHEHHBIMU MPSAMBIMH METOaMHU IPUOIHKEHHOTO
pellIeHrs OCHOBHOM 3a/ladil BapUAIlMOHHOTO MCUYUCIICHUS — 33/1a4l OTBICKaHMSI SKCTpeMyMa (pyHK-
[IMOHAJIOB ABISAIOTCS MeToa Putna u meton byonosa — ["anepkuna. CtyneHTy ciiegyeT 00s3aTeIbHO
pa3obpaThCs B IPUMEHEHUHU 3TUX METOJIOB K PEIICHUIO 3a7aud U3 pacueTHo — rpaduueckoit pabdo-
ThI 00 M3ruOe CTEPIKHS MPH PA3TUYHBIX TPAHUYHBIX YCIOBHAX, TaK KaK OHU U ceiddac (cmycts 6omee
100 net mocine ux MosIBIEHUs) SIBJISIOTCS BECbMa PaCIpOCTPAaHEHHBIMU «pabOvYMMU» METOJaMH Me-
XaHUKHU.

CryneHT B mpoliecce OCBOEHUs Kypca JO0JKEH OBJIAZETh 3HAHUEM BapHALlMOHHBIX METO/0B
Y MPUHIMIIOB U YMETh MPUMEHATh WX K PEIICHUIO0 MPOCTEUIINX TUIIOBBIX 3a]a4, OTHOCALIUXCS K
IIPUKJIAHON MEXaHUKE.

7. DoHJ OLIEHOYHBbIX CPEACTB

@DoHJ OLIEHOYHBIX CPEACTB MpecTaBiieH B [Ipunoxenun 2 k pabodeil mporpaMMe U BKIIOYAET pas3-
JICTIBL:

1. MeToasl KOHTPOJISI ¥ OLICHUBAHUS PE3YIBTATOB OOYUCHHS.

2. [llkana 1 KpUTEPUH OIICHUBAHUS PE3YJIbTATOB OOyUCHHS.

3. OueHouHBIE CPEACTBA.

3.1. Texymmii KOHTPOb.

3.2. IIpoMexyTOUHas aTTeCTalus.

10



11



CTpykKTypa U coaep:KaHue TUCHUNIUHBI
«OCHOBBI BAPMALIMOHHOT0 MCYMCJIEHH S

M0 CIEUHUATIBHOCTH
15.03.03 IMpuxiaagnasi MexaHuKa
[Tpodunp moaArOTOBKH

Ilpunoscenue 1

HporpaManOBaHne )| III/l(l)pOB])Ie TEXHOJIOI'MHA B JHHAMHUKE U IIPOYHOCTH

KBanudukanus - 6akanaBp

I'ox nabopa 2022/2024
Buabl yueOHoli padorsl,
- . DopmbI
= = £ BKJIIOYAsl CAMOCTOSATEJIbHYI0 Buabl camocTosiTe1bHON PaGoThI ATTe-
Pasien § % § PITpaﬁoTy CTY/JE€HTOB, CrynenrtoB cTanmm
5 = PY10€MKOCThH B 4acax
n/n | =D CP | KC
J | II/C | JIa6 C P K.P. | K.IIL. | PT'P | Pedepar | K/p | O | 3
YerBepThlii cemecTp
OcHOBHBIC TOHATHA BapHALMOHHOIO
ucumnciaenus. IlocranoBka 3amaun o Opa-
xuctoxpose. IloHsTns nuHEMHOro M He-
MPEPHIBHOIO  (PYHKIMOHANA,  BapUalUU
1.1 | dbyukuuu (aprymenta ¢yHkuuonana). Ile- 2
PECTAaHOBOYHOCTh OIEpalMii BapbUPOBa-
HUuA U auddepeHInpoBaHus, BapbUpOBa-
HUS ¥ MHTETPUPOBAHMS. BapHauuu (yHK-
[[MOHAJIA.
[lonstTust Bapuanuu (QyHKIMOHANa, JKC-
19 | TPEMYymMA ¢ynkunonana. HeobOxoaumoe 2 2
YCIIOBUE DJKCTpPEMyMa, OCHOBHAasl JieMMa
BapHUAIMOHHOT'O MCYUCIICHUS.
1.3 | IlocraHoBKa W pemIeHUE MPOCTECHIICH Ba- 2




pUALIMOHHOM 3ajaun. YpaBHEHHE OJiliepa.
Paznuunbie ¢GopMbl 3amucH  ypaBHEHHS
Ditnepa.

Paznuunble yacTHBIE Clly4an UHTErpUpye-
MOCTH ypaBHeHUs Jusiepa. Pemienue 3ana-
YU O JIMNHUY HAaUCKOPENIIErO CKaTa
Beigaua 3ananuii PI'P Ne 1.

1.4

Pa3nes 2. O0o0menust npocreiiieii Bapu-
anuoHHoM 3agaum. OOOOIICHUS TPOCTEH-
el BapualMOHHOW 3alaud B PpE3yJibTaTe
yCIOXHEHUs (yHKUMoHana. DyHKIMOHA,
COJepKAIINI HECKOJIbKO (YHKIUH OJHOM
nepeMeHHON. @DyHKIMOHAN, coJepKallui
IIPOM3BOJHBIE BBHICIINX MOPSAKOB. YpaBHe-
Hue Dunepa-IlyaccoHa.

1.5

Pemenne BapnanMOHHOM 3aJa4u C HENO-
1.6 | IBWXKHBIMU TpaHULAMHU A YpaBHEHUS
Oiinepa-Ilyaccona.

HanbHeilimue 00001eHns npocTeiiieil Ba-
pUalMOHHON 3aaur OyHKIIMOHANBI, 3aBH-
csmue OT (YHKIUI HECKOJIBKUX HE3aBH-
1.7 | cuMbIX mepeMeHHbIX. Y paBHEHUE Dilnepa —

Octporpanackoro.
BapuanuoHHbIld BBIBOJ BOJHOBOTO YpaB-
HEHHS.

18 Bapuanmnonnas 3amada co CBOOOJHBIMU
KOHIIaMHU.

19 Bapuanuonnas 3amada ¢ MOJBUXHBIMU

rpaHullaMHu. YcaoBus TPAaHCBCPCAJILHOCTH.

[Ipumepsl  BapuanMOHHOM 3amayu € TMO-
1.10 | awxHBIMU TpaHunaMu. OmnpeaeneHue Ko-
OpJIMHAT I'PAaHUYHBIX TOUYEK IKCTPEMaIIH

Pazgen 3. BapuanuoHHble 3aJ]a4M Ha

1.11 .
YCJIOBHBIN 3KcTpeMyM. Bapuanmonnas




3aJlaya Ha YCJOBHBIN HKCTPEMyM C KOHEY-
HBIMHU CBSI3IMH. METOJI HEOIpeesIeHHbIX
MHOxuTesen Jlarpanxka.

N3onepumerpudeckne BapHallMOHHBIC 3a-
1.12 | faun Ha YCJIOBHBIM JKCTpEMyM C uHTe- | 4 12 2 2
IpaIbHBIMU CBS3SIMH

Pa3znea 4. IlpsiMble MeToabl BapHALMOH-
HOro ucumciaeHus. OOLIHOCTh U pazauyuue
MeToJ0B. IIpHHINII BO3MOXKHBIX IEpeMelie-
Hui Jlarpanxka. Meron Purna.

1.13

[IpsiMble MeTOIIbI BapHAIIMOHHOTO HCYHC-
nenusa. Meron Purna. Metonuueckue 2
1.14 | npumepbl — pemieHue 3amad o0 wusrube | 4 14 2
[IAPHUPHO OMEPTON U JKECTKO 3alieMIICH-
HOU OaJTKu

[Ipsimble METOIBI BapUAUMOHHOIO HCYHUC-
nenusi. Meron bybnosa — ["anepkuna
[Tonstue ¢ynxuuu-ommoOku. BeiBoa moi- 2
HOTO BapHUAllMOHHOTO YpaBHEHUS H3THOa
O0anku. EcrecTBeHHBIE TpaHUYHBIE YCIO-
BUS

1.15

Meton byOHoBa — ["anepkuHa.
MeTtoaudeckue mpuMephl — pelieHne 3a1a4y 2
00 m3rube MmApHUPHO OMEPTOM U KECTKO
3aIeMJICHHOMN Oaku

1.16

1.17 | O630pHas gexuus 4 17 2 2

1.18 | KoHTposbHOE TECTHPOBAaHUE 4 18 2 2 +

19-

@0pM(1 ammecmauuu 21

Bcero 4acoB 1o AHCHUIUIHHE 2
B 4YeTBEPTOM cemMecTpe 18 18 36 2 cam.
PI'P pao.




[Ipunoxenue 2

®OH/I OHEHOYHbIX CPEJICTB
MO JUCHUILIMHE

«OCHOBBI BAPpHAIIMOHHOI'0 HCYHUCJICHUD)

Hamnpasnenue nmoaroroku: 15.03.03 «[Ipuknannas MexaHukay.
[Mpoduns: «[IporpammupoBanue u NU(HPOBBIC TEXHOIOTUN B JUHAMHUKE H TPOYHOCTH .
®opma 00ydyeHUsI: OYHasl.

Kadenpa: «Matematuka

1. MeToabl KOHTPOJISI M OLICHUBAHUSA Pe3yJIbTATOB 00y4YeHHUS
I[J'IH KOHTPOJIA YCIICBACMOCTH U KAYCCTBAa OCBOCHU NUCHUIIIINMHBL HaCTOSIIJ_Ieﬁ nporpaMMoﬁ

MIPEeyCMOTPEHBI CIIEAYIOIINE BUIBI KOHTPOJIS:
- KOHTPOJIb TEKYIIEH ycreBaeMoCTH (TeKYLIUil KOHTPOIIb);
- IPOMEXKYTOYHAS aTTecTalus (IK3aMeH).

2. lllkana u KpUTEPUM OLIEHMBAHUSA Pe3YJIbTATOB 00y4eHH s

®opma NpOMeKYTOYHOM aTTECTALMH: 3a4eT

[TpomexyTouHas arTectanus oOydaromuxcsi B ¢popMme 3ayeTa MPOBOJUTCA MO pe3yjbTaTaM Bbl-
MIOJTHEHUSI BCEX BHJIOB YUEOHOI pabOThI, MPEAyCMOTPEHHBIX YU4EOHBIM IUIAHOM TI0 JTAHHOW TUCIHILIMHE,
IIPY 3TOM YUYUTBIBAKOTCS PE3YyJbTaThl TEKYIIET0 KOHTPOJIA YCIIEBAEMOCTH B TedeHHE ceMecTpa. OleHKa
CTETIEHH JIOCTHKEHHUSI 00yJarOIIMMUCS TIAHUPYEMBIX PE3yJIbTaTOB O0YUEHHS 110 AUCIUILTNHE TPOBOIUT-
Csl MpENoAaBaTeseM, BEAYIIUM 3aHATHS 110 JUCLUIIIIMHE METOJOM JKCIIEPTHOU oLeHKU. [Io uroram mpo-
MEKYTOYHOM aTTECTALMU MO JUCLHUIIJIMHE BBICTABIISIETCS OLICHKA «3a4TEHO» HUIIU «HE 3a4TCHOY.

Ixkaxaa one-
HUBAaHUA

Onucanune

3aureHo

BrinosHeHsl Bce 00s13aTe/IbHbIE YCJI0BHS NMOATOTOBKH CTY/ICHTA K NpPOMe-
JKYTOUYHOM AaTTeCTAUMHU, IPEAYCMOTPEHHBIE IIPOrpaMMOMN JIHUCLHHILIAHBIL.
CTyZneHT IEeMOHCTpUPYET COOTBETCTBHE 3HAHUM, YMEHHiI, HAaBBIKOB IIpUBE-
JICHHBIM B Ta0JIMIax IOKa3zaTesel, onepupyeTr NpHOOPETEHHbIMU 3HAHUSIMU,
YMEHUSMHU, HaBbIKAMH, IIPUMEHAET UX B CUTYaLUAX MOBBILIEHHON CIOKHOCTH.
[Ipu 3TOM MOryT OBITH AOIYIIEHBl HE3HAUYUTEIbHBIE OIIMOKH, HETOYHOCTH,
3aTPyAHECHUS IIPU AaHATUTUYECKUX ONEPALUsX, IEPEHOCE 3HAHUW U YMEHHUM Ha
HOBBIE, HECTAH/IAPTHBIE CUTYaIIUH.

He 3aureno

He BrimonHeHBI 00513aTE/IbHBIE YCJIOBUS MOJATOTOBKH CTY/IEHTa K MpoMe-
JKYTOYHOI aTTecTaluu, npedycmompeHnvie npoepammort oucyuniunst, 1IN
CTYJIEHT JEMOHCTPHUPYET HETMOJHOE COOTBETCTBHE 3HAHUM, YMEHUN, HABBHIKOB
MIPUBEACHHBIM B TaONUIIAX MOKa3aTesel, JOMyCKAIOTCs 3HAYUTEIbHBIC OIINO-
KH, TIPOSIBJISIETCSI OTCYTCTBHE 3HAHWW, YMEHHM, HABBIKOB IO Py TMOKa3are-
Jiell, CTYIEHT UCHBITHIBACT 3HAUYMUTEIbHBIC 3aTPYJHEHUS TMPU OTMEPUPOBAHUU
3HAHUSIMU U YMEHUSIMHU TIPH UX MIEPEHOCE HAa HOBBIE CUTYAIUH.
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3. OueHo4YHbIE CpecTBA

(PT'P)

WU 33JlaHdd 110 MOJIYJII0 WU JIUCIH-
IUTMHE B I1E€JIOM.

Haumenosanue [Ipencrasnenue one-
Ne Kparkas xapakTepucTrKa OLIEHOYHOTO
OLICHOYHOTI'0 Cpel- HOYHOT'O CPE/CTBA B
n/a CpeicTBa
CTBa DPOC
1 KonTponbnas (ca- CpenctBo npoBepku yMeHui npumeHsaTb | KoHTposibHbIE 3a1a-
MOCTOSTENbHAsA) IIOJIyYECHHBIC 3HAHMS IJIs PELICHUS 3ajad | HUA
paboTta OIIPEEIICHHOr0 THUIIA 110 TEME WM pa3jie-
(KP) ny
2 | Pacuerno- CpenctBo npoBepku ymMeHuM npumeHsTh | Kommiiekr  3aganuii
rpaguyeckas pa- IIOJIy4YE€HHBIEC 3HAHMS 110 3apaHee onpene- | A BBITIOJTHEHUS
oora JEHHOM METOJUKE AJIs pPELIEHUs 3aJad | pacyeTHO-

rpadguveckoit paboThI

VYerHbII onpoc

Cpe,[[CTBO KOHTPOJIsA, OPraHn30BaHHOC KaK
CricnuajibHas 6ecena neaarorudcCKoro
pa6OTHI/IKa C 06y‘laIOIJ_[I/IMC${ Ha TCMBI,

Bomnpocs! o

3 coOeceloBaHne, | CBSI3aHHBIC C M3y4aeMOW TUCIUIUIMHOMN, U TeMaMm/pazjiesam
(YO) paccuMTaHHOE Ha BBISICHEGHHE OObeMa UCIIAILINHEI
3HAaHUW O0YYaroIIerocs MO ONpPeaeTIeHHO-
My pazJieny, TeMe, MpodieMe U T.11.
CucreMa CTaHIapTU3NPOBAHHBIX 3aJIaHUH,
Tect MO3BOJISIONIAs ABTOMATHU3HPO-
4 Bapuanr Tecra

(T)

BaTh MPOILEAYPY U3MEPEHUs YpOBHS 3Ha-
HUI 1 yMeHHH 00yJaromerocs.

CpencTtBo TpOBEpPKHM 3HAHWUM, YyMEHUH, | BuieTs k 3adery
HaBBIKOB. MOXKET BKIIOYaTh KOMILUIEKC
TEOPETUYECKUX BOMPOCOB, 3a/a4, MPAKTHU-

YEeCKHUX 3aJIaHuM.

5 | buners! k 3auety
(bx3)

3.1. Texkymuii KOHTPOJIb

OneHouHBIE CPEACTBA TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH BKJIFOYAIOT KOHTPOJIBHBIE BOIIPOCHI U
3aJaHus B (popMe OJaHKOBOIO TECTUPOBAHUS JUIsl KOHTPOJISL OCBOECHUS 00yUYarOIUMUCS Pa3/eNioB UCLHU-
IIuHbL, pueM PI'P.

Coneprxanue pacueTHO-TpaguIecKnX padoT.

PacuyerHo-rpadguyeckas padora Ne 1. @yHKIMOHAJIBI, 3aBHCAIINE OT (YHKIUM OJHON mepe-
MEHHOM.
Kpatkoe copepxkanue 1 3Tarsl pacdeTHO-rpaduieckoil paboThl:
olpeziefieHue BapHalui (QyHKIMOHANA; HAXOXKIEHUE SKCTpeMain (GyHKIIMOHaJa; HaX0XK/IeHHEe IKCTpeMa-
a1 (YHKLIMOHAJA, YIOBJIETBOPSIONICH IPaHUYHBIM YCIOBHSIM; BapHallMOHHAs 3a/ada cO CBOOOJHBIMU
KOHIIaMU; BapHallMOHHAs 33/1a4a Ha YCIOBHBIM S3KCTPEMYM.

PacuétHo-rpaduyeckas padora Ne2. ®yHKIMOHAIBI ¢ IPOU3BOAHBIMYU BbICHINX MOPAIKOB.
Kparkoe comepkanue 1 3Tarbl pacyeTHO-rpadudeckoit paboThI:
HaXOXKJCHHE CEeMENWCTBa IKCTpeMaliell (PyHKIMOHATa; HAaXOXJIEHUE SKCTpeMalnd (DyHKIMOHana, conep-
KaIllero NMPOU3BOJHBIE BBICIIUX MOPSAKOB, YJOBIETBOPSIOIIEH I'PAHUYHBIM YCIOBHAM; 3a7ada CO CBO-
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0OJHBIMH KOHIIAMH, 33a[a4a C MOJBM)KHBIMU T'PaHHMIIaMH, 33]]a4a Ha YCIOBHBIA 3KCTPEMYM, pELICHHE 3a-
naun 00 u3ruoe crepkHs Merogamu byoHosa - ["anepkuna u Putia.

KoMmuiekT 3aqannii 1/151 BHINOJITHEHUSI
pacuetHo-rpapuueckux pador (PI'P)

3AJIAHME 1.
X
Haiitn Bapnanuio pynkumonana | = I F (X, y(X), y'(X))dX.
Xo
Ne F(x,y,Y) Ne Bapuan- F(x,y,Y)
BapUaHTa Ta
1 16y% —y'? - 4 2x%y' — y2(x+1)
—2y-sin x
2 Xy +y? —2y?y’ S5 xy'? —y?/x
3 y2 +2ny/ 6 y!2_y2_exy
3AJJAHME 2.
HaiiTu 3xcTpemaib pynkiuuonana | = le(X, y(x), y'(x))dx,

YAOBJIETBOPSIIOLIYI0 TPAHUYHBIM YCaoBusaAM Y(X,) =VY,, Y(X) =V,

Ne BapuanTa F(X YY) Xo Yo X, Y

1 2 3 4 5 6

1 xy' + y’2 0 0 2 3

16y? —y'* +32xy 0 0 7l8 0

2 y’2+4yy’_4y2 76 0 ml3 1

y2+y7? +2ye" 0 0 1 E

3 )(Zy'2 +12 y2 1 1 2 1

16y® —y'? —2y-sin 4x 0 0 718 0

3AJIAHHUE 3.
HajiTu 3xcTpeManb pyHKIHOHAIA
L= [F[x y(),y'(x),2(x),2'(x) Jd
YIOBJIETBOPSIIOIIYI0 TPAHUYHBIM YCJI0BHSAM
y(Xo) = Yo y(Xl) =Y Z(Xo) =, Z(X1) =1,.
No Ba-
p- FIX y(), Y'(x),2(2), 2/ (X)] o | v |z | ox | vl oz

aHTa

17



1 y’2+z'2+2yz 0 0 0 wl2 1 -1
2 y’2 —7'2_ 42 0 1 1 3 3
3 33X’y -8x°z+y'7' 0 0 0 1 3
4 y'z' +6xy +12x°z 0 0 0 1 1
5 y'z'—vyz 0 0 0 7l2 1 1
3AJJAHME 4.
HajiTu ceMeiicTBO 3KcTpeMaJsiell pyHKUMOHAIA
| = [l Y00,y (0, (9, ¥ () i
No F
Bapuanra

1 y"? —4y"* +60xy +16y +xe

2 4y? —2xy+5y"% +y"?

3 y"2 +4y"* +120 Xy + 64y + xe >

4 y"? +2y"? +0,5y% —xyy'+ ye™

5 240 y _ ym2

3AJJAHME 5.

Haiitu 3xcTpemann pynkuuonana | = Xle[X, y(x),y'(X),..., y™ (X)]dx,

Y(%)=Yor Y (%)= Yore Y (%) =¥,
y(xl) =Y y'(Xl) = yi’m’ y(“*l) (Xl) _ yl(n—l).

YAOBJIETBOPHAIOINIYIO TPAHUYHBIM YCJIOBUSAM:

Ne F I'pannunble ycnoBus
Bapu-
aHTa

1 Y2 =2y +y? y(0)=0, y'(0)=0, y(7x)=0, y'(x)=1

2 Y2 +y? —ye¥ y(0)=y'(0)=0, y®=0 y@=1

3 y"2 +9y'2 —2y(cos X + y(0)=y'(0)=0, y(27)=y(27)=1

+sin x)
4 y"? —16y'? —2y-sin X y(0)=y'(0)=0, y(z/4)=y'(x/4)=0
5 y"? —y? —2e*y y(0)=y'(0)=y(z/2)=0, Yy (x/2)=1
3AJJAHME 6.

Pemurthb BAPpHUAIIMOHHYIO 3aa41y CO CBOﬁOZ[HbIMI/I KOHIIaMH




AJIA PYHKIMOHAIA

Xo

| = [FIx, y(0, y'(]dx.

No F YpaBHeHUs BepTUKaei
BapuaHTa

1 y'? —4y? —5y.cos X x=0, x=x/6

2 y'? —4y? +2y-sin 3x x=0, x=rx/4

3 y'? —y? +4y-cos2x X=rl2, X=m

4 y'?2-16y* +2y-e~* x=0, x=x/8

5 4y? —y"? +8xy x=nrl6, x=xl3

Pemiuth BapuanuoHHyo 3a1a4y c0 cBOOOJHBIM KOHIIOM Il GyHKIIHMOHAIA
| = :fF[x, Y(x), y'(Idx.

Ne F 0 I'pannunoe YpaBHEHHE BepTUKa-
BapuaHTa YCJIOBHUC JIn

6 y'2 —4yy' +8yx* —4y? y(0)=0 X=7m

7 y'’? —e®y —4y? y(0) =1 X=r

8 y'? —4x*y’ —8xy y(0)=0 x=1

J y?—y'*—2y-cosx y(0) =1 X=rxl4

10 y? —y'2 +4y-sin 2x y(0) =1 X=7

3AJIAHME 7.

PemnTh BApHANMOHHYIO 32124y € NOJABUKHBIMH I'PAHULIAMU:
1). HaiiTn kpatdaiiiiee paccTosiHue MeX1y napaboaoi 1 MpsiMoit:

Ne Bapuanra VpaBHeHue napaboJibl VpaBHeHHE TPSIMOi
1 y=x"+1 y=2x-4
2 y=x"-1 y=—x-4
3 y =—x? y=3-X
4 y=2— X2 y=X+6
S y=x>+2 y=xX

2). Haiitu kpartuaiiiiee paccTOSHUE MEXKIY OKPY)KHOCTBIO H TPSIMOIA:

No BapmanTa ‘

YpaBHEHHE OKPYKHOCTH ‘

YpaBHeHHE NpsIMON
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6 x2+y2:4 y=x+4
7 (x+1 +y*=1 y=2-x
8 X +y*=1 y=4-Xx
9 X2+y2:4 y=2x+8

3AJJAHHUE 8.

Pemutn BapuallUOHHYI0 3a1av1y Ha yCJIOBHBIﬁ IKCTPEMYM:

Haiitu skctpemans (yHKIIMOHANIA

| = JFIx, y(x), y(0]dx.

Xo

HBIM ycsoBusM Y(X,) = Yo, Y(X,) = Y, ¥ uHTErpansHoi cesizu K = XfG[X, y(x), y'(x)]dx

Xo

No Bapuan- F X, X, Yo Y K
Ta
1 y'2 0 /4 0 0 y2 1
2 y'? 0 T 0 1 y-sin X 0
3 y'? 0 wl2 0 7l2 y -sin 2X V4
4 y-sin x 0 T 0 V4 y'? 32
5 y'? 0 1 0 5 Xy 1

3AJIAHUME 9.

Pemmnth MeTogom byOHoBa 3a1auy 06 u3rude 6ajaku,

HCIIO0JIB3YSl NOJIHOEC BADHAIIMOHHOE YPaBHeHHE H3ru0a 0aJIKu:

i(EIy'V —q)ydx+ Moy’

v—Qd [, =0,

YIIOBJIETBOPSIIONIYIO IPaHUY-

rae Y(X), M(X), Q(X)— cooTBETCTBEHHO MPOTUO, U3rHOAIOIINH MOMEHT U TIONIEPEYHast CHJIa B IPOU3-
BOJILHOM TIOTIEPEYHOM ceueHUH Oanku ¢ adciuccoit X; El —u3rubnas »ecTkocTh 6ankw,
q(X) — momepeyHas pacnpeaelieHHasi Harpy3Ka, paBHas

@ (X) npu 0<x<l/4,
q(x) =190,(X)  npu
@3(X)  npu

1/4<x<1/2,
1/2<x<I.

Beipaxkenwus s pyakuuit ¢, (X), ¢, (X), ¢,(X) ykazaHsl B Ta0mume:

No Tpamiramsre ) 2,(9 )
BapHuaHTa VYcnosus
1 0o 29 Qo (1= x/1)
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2 y(0)=y"(0)=0, 0 o/ qy

3 y()=y"()=0 QX /| Jo 0

4 qo qo(l_X/I) 0

5 0 g, X—x/1) 20,
3AJIAHUE 10.

Pemmnth MeToaoM PuTia B ABy4JIeHHOM NPUOIM:KEeHUH 3aa4y 00 u3rude 6aJIKu, MCNOJIb3Ys BbI-
pakeHue JJisl MOJTHOM MOTEHIHAJIbHOM YJHEPruu 0aJIKU NpuU U3ruoe:

I EI "2
o=l —y" —ay |dx
o\ 2
rae El - u3ruOnas xectkocth O0anku, Y(X) - mporud B MPOU3BOJILHOM ITONEPEYHOM CEUCHUU OaKH C

abcruccoit X, ((X) - momepeuHas pacrpeneiieHHas Harpy3ka, omnpesessiemMas B COOTBETCTBUU ¢ Ta0JIu-
er us 3agagus 9.

KoMiiekT TecTOBBIX 3aJaHUK

BAPUAHT Nel
3AJAHUE 1

Xy
Haiitu Bapuanuio gpynxuuonana | = j[2 X3y + y" % (x —1)]dx.

Xo

| OTBer ‘
3AJIAHME 2

CocrtaBuTh ypaBHeHHe Diinepa Ui (yHKIIMOHAIA

| = jl(y’2 +4y'cos2x — 2ysin 3x)dx..

X0

| OtBer ‘

3AJJAHMUE 3

X
Haiiti cemeiicTBo skcTpemaneii Gpynkuuonana | = j(y'2 - 4y2 + 2Xy)dx.
Xo

BAPUAHTbI OTBETOB:

1) y=C,cos2x + C,sin 2x + 0,25x 2) y=Ce” +C,e™?* +0,25x
3) y=C,cos2x+C,sin 2x —0,25x 4) y=C.e* +C,xe* +0,25x.
3AIAHUE 4

Haiitn pemenne BapHallMOHHOM 3aJayd C HENOABMXKHBIMM TpaHULAMH  JUIS (pyHKuHOHaJIa
1

| =[(y'* —2ye*)dx, y(0)=0, y(1)=0.
0

BAPUAHTHI OTBETOB: 1) y=-e*+(e—-1x 2) y=—e"+ex+1
3) y=—"+(e-Dx+1 4 y=e"+1-e)x-1.
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3AJJAHME 5

CocraButh ypaBHeHUs Diiepa sl GyHKIIMOHATIA

| = jl(z'2 +4xz — 2yx? —y'?)dx.

Xo

| Otser ‘
3AJIAHHE 6

CocraButh ypaBHeHue Ditniepa - [Iyaccona aiis GpyHkimonana

| = jl(y”2 —2y"? +y? —2ye*)dx.

X0

| Otger |

3AJJAHME 7

X
o o o 2 2
HaiiTn cemeiicTBo skcTpemanel Gpynkiuonana | = j(y" —16y“)dx.
X0

BAPUAHTBI OTBETOB: 1) y=Ce”* +C,e?* +C,xe”* +C, xe ™

2) y=C,e** +C,e?* +C,c0s2x +C, sin 2x

3) y =C,e'¥ cos+/2x + C,e % sin +/2x + C,e 2 cos+/2x + C,e ™V sin +/2x
4) y=C, cos2x+C,sin 2x + C;xcos2x + C,xsin 2x.

3AJIAHME 8

Halitu pemienve BapualMOHHOM 3a7adyd CcO  CBOOOJHBIM  KOHLIOM it pyHKIHMOHANA

| = ][(y'2 —2y'+2ysinx)dx,  y(0)=0, x=z.
0

BAPUAHTEI OTBETOB:
1) y=sinx 2)y=-sinx+x/z 3)y=-sinXx 4)y=-sinx+2xX.
3AJJAHME 9

JIisi BapuanMoOHHOM 3a/a4d ¢ MOJABW)KHBIMM I'DAaHHUIIAMHM COCTaBUTbH YCIIOBHUS TPAHCBEPCAIBHOCTH, €CIIH
CeMENCTBO FKCTpeMaieil pyHKIMoHana

X
| = I 1+ y'2dX umeersun Y= C,X+ C,, a ypaBHeHHSs 3a1aHHBIX KPUBBIX:
Xo
p(X)=x*+3, w(X)=x-3.
| OtBer |
3AJJAHME 10

Jlnst BapualiiOHHOM 331241 Ha YCIIOBHBIN 3KCTpeMyM Ui (PyHKIIMOHAIA

X X
| = j(y’2 — 9y2)dx IPU HAJIWYMU MHTErpanbHol cBssu K = J.(y2 — 2X)dX cocraBuTh pacmmpen-
X0 X0
HBIM QyHKIMOHAIL.
| OtBer | |
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Kpurepun onenkmn:

- OLICHKA «3aYTEHO» BBICTABIIAETCS CTYAEHTY, €CJIM OH PETYJSPHO B TEUEHHE CEMECTpa MPEICTaBIIsAI pe-
IICHHUA 3a4a4, BBITOJHUWI ITOJTHOCTBIO BCC 3aJaHUA U UX 3alllUTUII, OTBECTHUB HAa BOIPOCHI IIPETIOAABATECIIA

- OLIEHKA «HE 3aYTEHO» BBICTABIISIETCS CTYJEHTY, €CIM OH HEPETYJSIPHO B TEUCHHE CEMECTpa MpeacTaB-
JISUT pellleHMs 3ajad, BHINOJIHKII 3a/laHHs HE MOJHOCTBIO MM BOOOIIE HE MpeJcTaBiisil padoThl Ha Mpo-
BEPKY, JIOIYCKAET CYIECTBEHHbIE HETOYHOCTH B OTBETaX Ha BOIPOCHI NPENOAABATEIS.

Jis mpoBeieHus TEKYILEro KOHTPOJISl 3HAaHUM CTYACHTOB B JUCTaHIIMOHHOM (hopMaTe B pa3pado-
TaHHOM Kadeapoi «MareMaTHKay OHJIalH-Kypce HMEIOTCSI IPOMEXYTOUHBIE KOHTPOJIbHBIE PAOOTHI.

3.2. IIpoMesKyTOYHAS ATTECTALUSA

[TpomerxxyTouHas arTecTanus - (3a4eT) MPOBOAUTCS 110 OMIIETaM B yCTHOU (opme.
Bpems a1 noAroToBKM OTBETA HA BOIPOCH! HE Oosiee 45 MuH.

buner BKIItO9aeT TeopeTHUECKU BOIIPOC U 3aJa4H.

KommiekTsl 9K3aMeHallMOHHBIX OUJIETOB XpaHATCA Ha Kadenpe «MaTemaTukay.
TunoBble BApHAHTHI OUJIE€TOB MPUJIATAIOTCS.

KommiekT Bonnpocos

=

Jaiite onpeneneHue NOHATUS PYHKLIMOHAIA.

2. JlaiiTe ompenerneHue MOHATHS Bapuanuu GyHKIUU. B yem ero otimune ot noHatus auddepennuana
byHKIIUN?

3. B yem 3axirouaercs MepecTaHOBOYHOCTH OTeEpalyii BappHpOBaHUA U T (PEepEeHIIUPOBAHHS, BapbH-

POBaHMSI U UHTETPUPOBAHUS.

[TonsiTve HENPEPHIBHOCTU U IMHEHHOCTH (yHKIIMOHAIA.

[TonsTue Bapnanuu ¢pyHkuroHan a. B ueM 0coO€HHOCTh TEXHUKU BapbUPOBAHUSA?

o s

X
6. ®opmyia s BeIYKCIEHHs Bapuanuy GpyHaknuonana [ = IF (x,y,y")dx.
X0
[ToHATHS aGCOMOTHOTO U JIOKATLHOTO SKCTPEMYMOB (DYHKIIMOHATIA.
8. OcHOBHas JIleMMa BapHallMOHHOTO HcuKciaenus. HeobXoauMoe yCloB1e IKCTPEMYMA.
X

9. TlocraHoBKa mpocTeiiieil BapuaMoHHON 3a1auu 1 pyHkiuonana [ = J. F(x,y,y")dx. Ypasne-

~

X0
Hue Oinepa. [lonsTHe 3KCTpEeMau.
10. Paznuunble popMBbI 3anKcH ypaBHEHUs Ditnepa.

X
11. YacTHble Cilydad MHTEIPUPYEMOCTH ypaBHeHHWs OJiinepa mis QyHKuuoHanoB: [ = J. F(x,y)dx,

X0

| X X
! ! !
]=J.F(y)dx, ]:IF(x,y)dx, I=_|.F(y,y)dx.
Xo X0 X0
12. TlocTaHoBKa 33124 0 OpaxUCTOXPOHE. 3alUIINTE YpaBHEHUE JIMHIUHM HAaUCKOPEHIIero ckara.
13. 3agaya 0 HaMMEHBIIEH IJIONIAIN TTOBEPXHOCTH TeJa BpaIICHHUs. 3alHIIuTe YpaBHEHUE IETTHOHN Ju-
HUH.
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14.

15.

16.

17.

18.

19.

20.

21.

22,
23.
24,
25.

3amaua ¢ HEMOABIKHBIMU TpaHUIAMM s (PYHKIMOHANA, 3aBHCALIETO OT HECKOJBKUX (PYHKUIUI

X
1= IF(x,y,y',z,z',...)dx.

X0

3anaqa C HCIOJABWKHBIMH T'paHHUIlaMU  JIA ¢YHKHHOHaHa, coaepKamero Npou3BOAHBIC 40 N-TO

X
NOpAKa BKIIOUMTENBHO [ = J.F(x,y,y',y",...,y(n))dx.

X0

X
VYpaBuenue Jisepa-Ilyaccona mns dynknuonana | = j F(x,y,yY,y")dx u B obmem cinydae s
X0

X
dyukiuonana [ = fF(x,y,y',y",...,y("))dx.
X0
OyHKIMOHAN,  colepXKalluii  (YHKIMU  HECKOJIBKUX  IEPEeMEHHBIX. YpaBHeHue Dilepa-
Octporpaackoro.
X
[TocTaHoBKa 3a/1a4K CO CBOOOHBIMH KOHLIAMU 11t pyHKIMOoHana [ = _[F (x,y,y")dx.
Xo

Kakoli B MMEIOT I'paHUYHBIE YCIIOBUS B BapHallMOHHOM 3ajauye cO CBOOOJHBIMH KOHL[AMH IS

X
dynkumonana | = _[F(X, y,y")dx ?
X0
X
[TocTaHOBKA 33124 C MOJBMXHBIMU TpaHUIaMu Juist QyHKimonana [ = IF (x,y,y")dx. Ycnopus
X0

TPAHCBEPCAIILHOCTHU.

CMBICIT yCIIOBHI TPAHCBEPCATLHOCTH TSt GYHKIMOHANOB | = _[ FCe N1+ ') dx.
X0

[TocTaHOBKA BapuallMOHHON 331a4M HA YCIOBHBII SKCTPEMYM.

Meron HeomnpeneneHHbIX MHOKHTeNen Jlarpanxa.

[IpsiMble MeTOABI BapHallMOHHOTO ucuuciaenus. Merox Purna.

[Tpstmble MeTOIBI BapHallMOHHOTO Hcuucienus. Merog byonosa-I"anepkuna.

Tunosbsie BapuaHTbI O0UIETOB
MUHHUCTEPCTBO HAVKHU U BBICILIET'O OBPA3BOBAHU S
POCCHUIMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE F'OCY JAPCTBEHHOE ABTOHOMHOE OBPA30BATEJILHOE
YUYPEXJIEHUE BBICIIIETO OEPA30BAHMS
«MOCKOBCKHUM MOJUTEXHUYECKUIN YHUBEPCUTET»
(MOCKOBCKHUM MOJIUTEX)

dakynbTeT 0a30BBIX KOMIIETEHIINH, Ka(eapa MaTeMaTUKH
Hucnunmuaa  «OCHOBBI BapHAllMOHHOTO HCUYHUCICHUS

ObpazoBarenbHas nporpamMa 15.03.03 — IIpuknanHas MexaHuka

Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIA BIWIET Ne 1

24



1. Tlonstue Bapuanuu QyHkuu. IlepecTaHOBOYHOCTH omepaiuii BapbupoBaHus U auddepeHunpona-
HUS, BADbUPOBAHMs U HHTETPUPOBAHUS.

X
2. Haiitu cemeiicTBO KCTpeManeil pyHKIIMOHATA j(y”2 +9y'2 — 2y cos x)dx.
Xo
3. Pewnth BapHalMOHHYIO 33724y CO CBOOOJHBIMU KOHLIAMH JUTS (DYHKIIMOHAIA:

T
[(y2 -y +dycos2x)dx, x=x/2, x=r.
wl2
YTBepxkaeHo Ha 3aceqannu kadeapsl MatemMaTuku « 03» 05 2022 r., mporokon Ne 10

N.o. 3aB. xadenpoit H.B. Bacunnena / /

MHHHCTEPCTBO HAVKU U BBICILIET'O OBPA3OBAHNS
POCCHUIMCKOU ®EJIEPALIUN
®EJIEPAJIBHOE T'OCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJEHWE BbICILIEI'O OBPABOBAHU S
«MOCKOBCKHUH NOJIUTEXHUYECKHU YHUBEPCUTET»
(MOCKOBCKHI MNOJIUTEX)

®axynbTeT 0a30BbIX KOMITETEHITHIH, Kadenpa MaTeMaTUKU
Hucturnnuna «OCHOBBI BapHAIIMOHHOTO UCUUCIICHUS

O6pazoBarenbHas nporpamma 15.03.03 — [IpuknanHas MexaHuka

Kypc 2, cemectp 4

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. Tonsarue Bapuanwu GpyHKIIHOHAIIA.

1
2. Haiiti sxcTpemMans GyHKIIMOHAIA I(Y"2

0
am:  y(0)=1 y'(0)=-4, y@®)=0, y'@)=0.

—48y)dX, y10BIECTBOPSIONIYIO TPAHUYHBIM YCIIOBH-

X
3. Haiitu ceMeicTBO 3KCTpeMarei (hyHKIIMOHAIA j(y’"2 — y"2 —2yeX)dx.
Xo
YTBepxkaeHo Ha 3aceganuu kadeapsl MatemMatuku « 03» 05 2022 r., mporokon Ne 10

W.o. 3aB. kadenpoii H.B. Bacuibesa / /

s npoBeeHHsI TPOMEXYTOUYHOTO KOHTPOJIS 3HAHUM CTYAEHTOB B AMCTAaHIIMOHHOM (opmaTe B
paspaboTaHHOM Kadenpoit «MaremaTnka» OHIalH-Kypce «OCHOBBI BapUAIlMOHHOTO MCUYHCICHHS UMe-
FOTCSI UTOTOBBIE TECTHI.
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