[loKyMeHT NoAnucaH NpocToit 3NeKTPOHHOM NOAMUCHI0
NHbopmaums o Bnagenbue:

®K1O: Makcumos Anekceli bopucosuy

flonxocte: anpexTop Acrapraver e 07 14 BVAREH Y BRIETHEr O OBPA3OBAHIIS POCCHIICKOI GEJEPALIUH

[ata nognucanus: 28.07.2026 18:06:42
VHUKanbHbl PO EPAJIBHOE TOCY IAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbHOE YUPEX/IEHUE BBICIIEIO

8db180d1a3f02ac9e60521a5672742735¢18b1d6 OBYA3OBAHUA

«MOCKOBCKHNHN TTOJIMTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHUM MOJINTEX)

TpancnopTHsIit pakynbTeT

YTBEPX/IAIO

/M.P. Pribaxosa/

/ /) /,.
Yy ’
\ ﬂp/{ dbespans 2026r.

PABOYASA ITPOT'PAMMA JTUCTIUIT/IMHBI

OcHOBBI BAPpHAIITHOHHOT0O HCYMNCICHUA

HarmpaBnenne moAroToBKH/CIIeHaibHOCTh
15.03.03 IIpukaagHasi MeXaHUKA

[Ipodunb/cnenuanu3anys

IIporpamMmupoBanue U HU(PPOBbIE TEXHOJIOTUN B JUHAMHUKE U
MPOYHOCTH

Kammdukanus
OakaJsiaBp

®opMbl 00yUeHU
oYHAas

Mocksa, 2026 r.



Paszpaborunk:

JlotieHT, kaua. (u3.-MaTeM. HayK, JOIEHT

CorJacoBano:

3aB. xageapoii «MaTemaTukay,
KaHJ. TEXH. HAYK, IOLEHT

/E.A. Koran /

/O.M. bapanosa/



—_—

® D

e

Conep:xanue

[enu, 3a1a4u ¥ IUTAHUPYEMBIE PE3yIbTaThl O0YUEHUS MO AUCHUIIIHHE. .....eeueene... ..
MecTo QUCHMILTUHBI B CTPYKTYpPE 00pa30BATEIIEHON MPOTPAMMBL. ......veeeeneenennnnn.
CTpyKTypa U CONEPIKAHNUE AUCIIUIIITIHBL. « ..t veetenee et eneete et ete et eeeaeaaeanaanas
3.1. Bupapl y4eOHOU PAOOTHI H TPYIOCMEKOCTD. ... uvenetenrenteaneennenneaneennenneannans
3.2. TemaTuyecKui IJIaH U3YYEHUS TUCITIUTITHHBL. .. uuveeenteeeneeennneeenneeennnnns
IR JU @101 (707221617 (S391 12 (61102 11811713 1 SR
3.4. TemaTuka CEMUHAPCKUX/TIPAKTUUCCKUX U JIAOOPATOPHBIX 3aHIATHH. ................
Y4eOHO-MEeTOAUYECKOE U NHHOPMAIIMOHHOE O0CCTIEUCHHUEC. ...\ 'vveneaneeeneannnnns.

4.1. HopmatuBHbie JOKYMEHTBI U ['OCTBI........oooviiiiii e,
TSP 011 (0):1: E2: 00115 <) 0 21 1y 4 o R O
4.3. JIOTIOJHUTEIIBHAS JTATEPATYPA. + e uvveeennnaeeennnaeennneeeennneeenneeeanaeeeanneeenn
4.4. DACKTPOHHBIC 00PAZOBATCIBHBIE PECYPCBL . .veententtaneenteaneeneenneaneannannens

4.5. JluneH3WMOHHOE U CBOOOIHO pacCIpOCTPaHIEMOE MPOTpaMMHOE 00ecTIeueHue. . ..
4.6. CoBpemeHHbIe podeccrHoHANTbHBIE 0a3bl JAHHBIX U UHGOPMAIMOHHBIE

CIIPaBOYHBIE

02 05 Y)Y 5 S
MaTepranbHO-TEXHUYECKOE OOCCTICUCHHME. . ... ueneenteeneanteteantenaeeneaneenneanennn
METOIUUECKUE PEKOMEHIALIHMI . . . .. e e euueteeennteeenteee ettt e eaaeesatee e etaeeeaaeeeanees
6.1. Meroanueckue peKOMEHIAMH JIJIsl TPETIOIaBaTelIs 110 OpraHU3alui 00yUeHUs
6.2. Meroauueckue yka3zaHus s 00y4aromuXcsi 10 OCBOSHUIO AUCIUILIUHBEL. . ... .
LOT0)2 01 011 (S35 1015 1505 0 o] 017 (o 1 - HOT
7.1.MeTobl KOHTPOJIS ¥ OLIEHUBAHUS PE3YIBTATOB OOYUCHHS . .. .v'eveeeeeneeneannnnnns
7.2 .11lkana v KpUTEPUHN OTICHUBAHUS PE3YTBTATOB OOYUCHM. . .vvereeenreennneenneannnn.
7.3.OLEHOUHDBIC CPEICTBA. ... veuteenttenteenteennte et eateeate et et e eateeneeaneeenneens

10

11
11
11
12
13
13
14
18



1. Henn, 3a1a4n ¥ NJIAHUPYeMble pe3yJIbTAaThl 00y4eHus 1o
AUCHUILINHE

K ocHOBHBIM yesim OCBOCHHUA JUCHHITIMHBI «OCHOBEI BAapHUAIIMOHHOI'O HCUYUCIICHUS
CJIEZIyeT OTHECTH:

- BOCIIUTaHHUE y CTYJEHTOB O0OLIE MaTeMaTUYECKON KyJIbTYpbl;

- NpUOOpETeHHE CTYJCHTaMHU IIMPOKOTO Kpyra MaTeMaTWYeCKHX 3HAHW, YMEHUH W
HAaBBIKOB,;

- pa3BUTHE CIOCOOHOCTH CTYJICHTOB K HHIYKTHBHOMY M JCIyKTHBHOMY MBIIUICHHIO
Hapsly ¢ pa3BUTUEM MAaTEMATHYECKON MHTYULINU;

- YMEHHE CTYJICHTaMH pa3BUBaTh HABBIKM CAMOCTOSTEIILHOTO HW3ydYeHHs Y4eOHOW W
Hay4YHOU JIUTEPATYPBI, COAEPKAIIEH MATEMAaTUUECKUE CBEICHUS U PE3YJIbTATHI;

- TOJTrOTOBKY CTYJEHTOB K JEATEIBHOCTH B COOTBETCTBUU C KBAaJTU(PHUKAIIMOHHON
XapaKTepUCTHKOW OakalaBpa IO HAMpaBICHUIO, B TOM 4ucle (opMupoBaHHE YMEHUU
UCIIOJIB30BaTh OCBOCHHBIC MATEMATHUECKUE METO/IbI B IPOPECCUOHATBHOM JIEATEITLHOCTH.

- TIOATOTOBKY BBICOKOKBAJM(HIMPOBAHHBIX KaJpOB, BOCTPEOOBAHHBIX B YCIOBHAX
UPPOBOH TYpOYJIIEHTHOCTH W BBICOKMX TEXHOJIOTUYECKUX PUCKOB COBPEMEHHOW IU(PPOBOU
9KOHOMMUKMH.

K ocHOBHBIM 3a0auam OCBOCHUS MUCHUTUIMHBI « OCHOBBI BAPHUAIIMOHHOTO MCUUCIICHHS
CJIeZyeT OTHECTH:

- OCBOCHHE CTYACHTAMH OCHOBHBIX TIOHSATHH, METOJOB, (HOPMHUPYIOMIHUX OOIILYFO
MaTEMaTHYECKYIO IOJITOTOBKY, HEOOXOIMMYIO JJIsl YCIIETHOTO PEIICHNs IPUKIIAIHBIX 3a/a4;

- (hopmupoBaHue y CTy/IeHTa TpeOyeMoro Habopa KOMIETEHITHIH, COOTBETCTBYIOIIUX €T0
HATPABJICHUIO TTOJITOTOBKU U 00ECTICUMBAOIINX €T0 KOHKYPEHTOCIIOCOOHOCTh Ha PBIHKE TPY/A.

OOyuenne mno gucruruiiHe «OCHOBBI BapHAIlMOHHOTO WCYWCIICHHSD HAIPAaBICHO Ha
(dhopmupoBanue y oOyJaronuxcs clieayronmx kommneteHui B coorserctBuu ¢ ®I'OC 15.03.03
(ypoBenp OakamaBpuarta) 1Mo HampabieHuto nofarotoBku 15.03.03 Ilpukmamnas MexaHUKa,
YTBEPKAEHHBIM MTpuKa3zoM MuHoOpHayku Poccun ot 09.08.2021 Ne729:

Koa v HaumeHoBanue KOMIeTEHIIMIA NHankaTopbl 10CTHKEHUS
KOMIIeTeHIIUH
OIIK-1. CnocobeH nmpUMeHSTh NOIIK-1.1 ITpumeHsieT eCTECTBEHHOHAYUYHBIE
€CTECTBEHHOHAYYHbIE U OOIICUHKEHEPHBIE 1 OOlIeHH)KEHEPHbIE 3HAHUS
3HaHWuA, MeTobl MaTemaThueckoro asanusa u | MOIIK-1.2 [Ipumenser meronbl
MOJIETTMPOBaHUS B IPOPECCUOHATBHON MaTeMaTHYECKOIro aHaJIN3a U MOJIETUPOBAHUS
JIESITEIIbBHOCTH B IpoecCUOHATBHOMN eI TeTbHOCTH

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JuctunnuHa OTHOCHUTCS K oOsi3aTenbHOM dactu Onoka bl: Moaynes «MartemaTtudyeckue u
€CTECTBEHHO-HAYYHbIE JUCLUUIUIMHBD).
JucnumnnuHa 6a3upyeTcst Ha CIeaYIONINX, TPOUICHHBIX TUCIMIUINHAX:

- nuHelHas anrebpa;

- MaTeMaTHYeCKHIl aHaIn3;

- mud depeHnranbHble YPaBHEHHUS U KOMIUIEKCHBIN aHAIN3.
Huctunnmaa «OCHOBBI BapUaIIMOHHOTO HMCYMCIICHUS» JIOTHUECKH CBsI3aHA C TOCIECAYIOIIUMHU
JUCITATIIIMHAMM
B obazamenvroun vacmu:

- CONPOTUBJIEHUE MATEPUAIIOB



- aHaJIUTHYECKas JUHAMHKA U TeOpHUs KoleOaHul;
- METOJI KOHEUHBIX YJIEMECHTOB;

- YpaBHCHUA MaTeMaTHU4eCKOM (1)I/I3I/IKI/I.

B uacmu, gpopmupyemoii yuacmuuxamu oo6pazoeamenbHbix OMHOUEHULL:
- TeOpHUsl yIPYyTOCTH;
- OCHOBBI (PM3UKH NPOYHOCTU U MEXAHUKH pa3pyLICHUS;

- LU POBBIE TEXHOJIOTMH BEIYUCIUTEILHON MaTeMaTHKH;

- YCTOﬁqHBOCTB MEXaHUYECKUX CUCTEM,

- TUHAMUKA MAIllWH;

- OCHOBBI a3pPOTUAPOYIIPYTOCTH;
- MEXaHHMKa KOMIIO3UTHBIX KOHCTPYKIIUHA;
- CTpOUTENIbHASI MEXaHMKA MAIIHH.
B uacmu snexkmugnwix oucyunium:

- YUCJIEHHbIE METO/IbI;

- BJIEMEHTHI MAaTEMaTUYECKOI0 MOJICTUPOBaHMs (PU3UUECKUX MPOLIECCOB;
- (pusmyecku HeIMHENHAss MexaHHKa 1e(OpMHpPYyEMOro TBEPIOTO Tena.

3. CTpykTypa U coepkaHue TUCHMIIMHBI

OO6mast TpyA0€MKOCTh UCIMIUIMHBI COCTABIISIET 2 3aU€THBIE €IMHUIIBI -72 Jaca.

3.1. Buabl yueOHOH padoThl M TPYA0E€MKOCTh

n/n Buj yueOHoii padoThI Koamecrso Cemectp 4
4acoB
AyIUTOpPHBbIE 3AHATHS 36 36
B TOoM uncie:
Jlexnn 18 18
1.
CeMuHapcKue/mpakTHUECKUE 3aHATUS 18 18
2.
JlabopatopHsble 3aHATHS - -
CamocrosiTesqibHasi padoTa 36 36
IIpomMe:xxyTOUYHAsI aTTeCcTANUS
3auer 3 3
Hroro 72 72

3.2. Temarnyeckuii NJIAaH U3yYCHUS AU CHUIIMHBI

TpyaoeMKoOCTb, 4ac

AyautopHasi padbora

Camo
CTOAT
No Pasjie/b1/TeMbl 5 4 CCMI/IH/ap Jla6op | IIpakr
ce eJbHA
o/ JIMCIMILTHHBI e CKHe aTOpH | MYecKa
ro KM |IPAaKTUY | bIe a1 1
u €CKME |3aHATH |1moarot | pador
3aHATUS a1 OBKa a
1 | Pazgea 1. OcHoBHELIE NOHATHSA 16 4 4 0 0 8




BAaPpHAIIMOHHOT0O UCYHUCJICHHS.

1.1

[TocTanoBka 3a1auu 0 OpPaXUCTOXPOHE.
[ToHsTHS TMHEMHOTO ¥ HENIPEPBIBHOTO
(dbyHKIMOHANA, Bapyaluu GyHKIIHHA
(aprymeHnTa GyHKIIOHATA).
[TepecTaHOBOYHOCTH Oonepanuii
BapbUPOBAHUS U
nuddepeHnpoBanns, BApbUPOBAHUS
Y MHTETPUPOBAHUS. BapUaIlluU
(byHKIIMOHAJIA.

1.2

[TonsTrst Bapuaiuu GyHKIIMOHATA,
sKcTpemMyMa (yHKIIMOHATA.
Heo6xonumoe ycnoBue skcTpemMmyma,
OCHOBHAsl JIeMMa BapUaI[HOHHOTO
HCUYHUCIICHUSL.

1.3

[TocTaHoBKa M pelieHre npocTenen
BapUALIMOHHOM 3a71a4u. Y paBHEHHE
Diinepa. Paznuunbie popmel 3anucu
ypaBHeHUs DHiiepa.

1.4

Paznuunsble YacTHbIE cllyyau
MHTETPUPYEMOCTH ypaBHEHHUs Dilnepa.
Pemenune 3a1aun 0 JMHUU
HaWCKOpEHIIEero cKara

Brigaua 3aganunii PI'P Ne 1.

Paznen 2. O0001menns npocreiimen
BAPMAIIMOHHOM 3aa4M.

24

12

2.1

O060061eHus mpocTeimen
BapHAallMOHHOM 3a/1a4yl B pe3yJbTare
yCIOKHEHUS (PyHKIIHOHAIA.
DyHKIMOHAJ, COEPKALLINI
HECKOJIbKO (DyHKUNN OJTHOM
nepeMeHHoN. OyHKIMOHAIL,

COJZIep KA MPOU3BOIHBIE BBICIINX
MOPSAKOB. Y paBHEHUE Diepa-
[Tyaccona.

2.2

Pemenue BapranmoHHOM 3a1a4 C
HEMOJIBUKHBIMU TPaHULIAMU JJISI
ypaBHeHus Ditnepa-Ilyaccona.

23

JanbHeimme 00001eHus MpOoCTEHTIIeH
BApUALIMOHHOM 3a1a4u DyHKIIMOHAIIBI,
3aBUCSIINE OT (PYHKUMH HECKOIbKUX
HE3aBUCHUMBIX MEPEMEHHBIX.
YpaBHeHue Ditnepa -
Octporpaackoro. Bapuanuonnslit
BBIBOJI BOJIHOBOTO YpaBHEHMUSI.

24

BapuanvonHas 3agada co
CcBOOOIHBIMU KOHI[AMU.

2.5

BapI/IaLII/IOHHaSI 3aja4da C IIOABHXXHBIMHA
I'paHuLIAMMU. VcnoBus
TPpaHCBCPCAJIbHOCTH.

2.6

[TpuMepsl BapUaIIMOHHOM 33/1a4H C




TIO/IBF>KHBIMH TPAHUIIAMU.
Onpenenenne KOOPAMHAT FPAaHUIHBIX
TOYEK IKCTPEMATH

Pa3znen 3. Bappanuonnbie 3a1aun
HA YCJOBHBIN YKCTPEMYM.

BapuanvonHas 3a1a4a Ha yCJIIOBHBIN
OKCTPEMYM C KOHCYHLIMU CBA3SIMHU.
Mertoa HeoTpeACICHHBIX MHOKHTEIEH
Jlarpamxa.

3.1

N3onepumerprueckue BapualimioOHHbIC
3.2 | 3aa4u HA YCIOBHBINA SKCTPEMYM C 4 0 2 0 0 2
WHTETPaJIbHBIMH CBS3SIMU

Pasnen 4. [Ipambie MeTOABI
BAPHANMOHHOI0 MCYHUCJICHHS.

4.1 24 6 6 0 0 12

OOIIHOCTD U pa3IUIUe METOJIOB.
4.2 | IlpuHIMI BO3MOXKHBIX IIEpEMELICHUN 4 2 0 0 0 2
Jlarpamxa. Metosa Purtna.

[IpsiMble METO/IBI BApUALIMOHHOTO
ucuuciaenus. Meron Putna.
4.3 | Meroanueckue nNpuMephl — perieHue 4 0 2 0 0 2
3a/1a4 00 u3rube mapHUPHO ONEPTOI
1 YKECTKO 3aIlIeMJICHHOH OaKu

[Ipsmble  MeTOOBI  BapUAIMOHHOTO
ucuucnenusi. Meron byOHoBa —
lanepkuna

4.4 | Ilonsatue GyHKIUH-0mINOKH. BbIBO 4 2 0 0 0 2
MOJHOTO BapUAIlMOHHOTO YPABHEHHS
n3ruba 6anku. EcrecTBeHHbIE
I'PaHUYHBIE YCIOBHS

Meton bybnoBa — "anepkuna.
Meroanueckre IpuMepsl — peleHne

4.5 . 4 0 2 0 0 2
3a1a4 00 U3rude HapHUPHO OTEPTOM
M KECTKO 3alleMJIEHHON Ok
4.6 | O030pHast JeKIus 4 2 0 0 0 2
4.7 | KoHTpoabHOE TECTUPOBAHHE 4 0 2 0 0 2
Hroro | 72 18 18 0 0 36

3.3. Copep:xanue pa3iaejioB IMCHHAILIHHBI

BBenenue

[Ipenmer, 3agaun U coaepxaHue TUCHUILUIMHBL. OCHOBHBIE 3Tallbl Pa3BUTHUSA JUCLMILIUHBL
CrpykTypa Kypca, €ro MeCTO MU pPOJb B IOArOTOBKE CIELHUAINCTa, CBA3b C JAPYTUMU
JUCHUILIMHAMM.

Pa3nesn 1. OcHOBHBbIC NOHATHA BAPHALMOHHOIO McYUCHeHUusl. DyHKINMOHAN, 3aBUCSILANA OT
GyHKIMM  OJHOW  TeEepeMeHHOW, Bapuamus  QyHKIuM  (apryMeHTa  (DyHKIHOHAJA).
[lepecTanoBOUHOCTh oOmepanuil BappUpoBaHMA U AU(p(EpPeHLIUpPOBaHMs, BapbUPOBAaHUS M
UHTErpupoBaHus. HempepblBHBIH W JHHEHHBIH (yHKIMOHAN. Bapuamus ¢yHKIHOHANA.
DKCTpeMyM (yHKIIMOHANMA: aOCOMIOTHBIM M OTHOCHUTENBbHBIM (JOKanmbHBIN). OCHOBHAs JeMMa
BapualMoHHOro ucuucieHus. Heobxonumoe ycioBue skcTpemyma. BapumanmonHas 3amada c
HETOABWKHBIMU I'PaHUIIAMU (ITpOCTeIIasi BapuallMOHHas 3a1a4a). Y paBHeHue Diniepa. YacTHble
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cllyyal MHTETPUPYEMOCTH ypaBHEeHMs Oiiepa. 3ajaud o0 OpaxMCTOXpPOHE M O HaMMEHBIIEH
IUIOIIA Y TIOBEPXHOCTHU BPAILCHMUS.

Pa3nes 2. O000menus: npocreiimeii BApuanuoOHHOM 3a1a4un. OyHKIMOHAIIBI, 3aBUCAIINE OT
HECKOJIbKUX (pyHKUIMN 0/THOM nepeMeHHON. DyHKIMOHAIBI ¢ TPOU3BOJHBIMU BBICILIUX MOPSIIKOB.
VYpaBuenue Oiinepa—Ilyaccona. @DyHKIMOHANBI, 3aBUCAIIME OT (YHKUUH HECKOJIBKUX
NepeMeHHbIX. YpaBHeHue Oilnepa—OcTporpajckoro. BpiBox BOJHOBOro ypaBHEHUS C

HCIIOJIb30BAHUCM TIPUHIUIIA TI'amunpTOHA — OCTpOFpaI[CKOPO. BapI/IaI_II/IOHHaH 3agada CoO
CBO60}1HI)IMI/I KOHIIaMH. BapI/IaI_[I/IOHHaSI 3agad4a C IIOABMIXKHBIMH KOHIIaAMMU. VcaoBus
TPAaHCBCPCAJIIbHOCTHU.

Pa3nes 3. BapuanuoHHble 3a/1a4M HAa YCJI0BHBIN 3KCTpPeMyM. 3a/1a4 Ha YCIOBHBIIN SKCTpEMyM
C KOHEYHBIMU U UHTETPAIbHBIMU CBs3AMHU. M30mepumerpruueckas 3agayda.

Pasnen 4. [Ipsimble BapuaunoHHubie MeToAbl. OOITHOCTH U pazIuyue MeTo10B. Meton Putia
(Penes—Putna). Ilpunnun Bo3MoxHbIX nepeMeriennii Jlarpanka. Meron byOHoBa—I anepkuna.
Wnes merona KoHEUHBIX 371eMEHTOB. [IprMeHeHne BapuallmOHHBIX METOJIOB K 3a7aue 00 u3rude
CTEPIKHSL.

3.4, TeMaruka NpaKTUYECKUX 3aAHATHH MO0 JUCUHUIIMHE
«OCHOBBI BAPMALIMOHHOT0 UCYMCJICHUSD)

Ne Tema 3aHaTHA

/11

1 3aga4yn Ha BEIYMCIICHHE BapHalny (GyHKIIMOHAIA

2 Pelenue npocteiiinei BapuallMOHHOM 3a/1a4u il QYHKIIMOHAJIA

3 Pemenue mpocreiimell BapuHallMOHHOW 3amaud s (DyHKIIMOHAJIA, 3aBHUCSIIETO OT

HECKOJbKHMX (DYHKITHI

Pemenne ypaBaenus Oinepa — Ilyaccona

Bapuanmnonnas 3aada co ¢cBOOOHBIMHA KOHITAMH

BapI/IaI_II/IOHHaSI 3aga4a C IOABMXKHBIMHU I'PAHULIAMHA

BapuaunoHHbI€ 337Ja4M HA YCIOBHBIN YKCTPEMYM

HpﬂMLIe MCTOAbI BApHALTMOHHOI'O MCYUCIICHUA

O |0 [ [N | |~

KoHTpoapHOE TeCTHpPOBaHHUE

4. YueOHO-MeTOAMYECKOEe U MHPOPMALIMOHHOE o0ecriedeHue

4.1. Hopmartusubie 10KyMeHTbI 1 I'OCThI

1. ®I'oC 15.03.03. «Ilpuxnaguas mexanuka». 2021. Ilpukaz MwunoOpnayku Poccuum ot
09.08.2021 Ne729.

2. AxanemMuueckuil y4yeOHBIH IUIaH MO HampasieHHIo noArotoBku: 15.03.03 Ilpuxmagnas
mexaHuka. [Ipoduns: IlporpamMmupoBaHue M LUGPOBbIE TEXHOJOTMU B JAMHAMHUKE U
npouyHoctd. @opma oOyueHus — ounas. 2026.

3. Vka3 llpesunenta Poccuiickoii ®@enepaunu ot 01.12.2016 No 642 «Ctpateruum Hay4HO-
TeXHOJIornueckoro passurus Poccuiickoit denepanum.

4. Ilpuka3z MunuctepcTBa oOpa3zoBanus 1 Hayku Poccuiickoit @enepanuu ot 23.08.2017 Ne 816
«O6 yrtBepxkaenun Ilopsaka TpUMEHEHHS  OPraHU3ALUSAMH,  OCYLIECTBISIOIIUMHU
00pa30BaTENbHYIO JESATEIBHOCTb, JNEKTPOHHOTO o0yueHus, JUCTAHIIMOHHBIX
00pa30BaTeNbHBIX TEXHOJIOTUH MPHU peau3aliii 00pa30BaTENbHbBIX POTPAMM).

4.2. OcHoBHasi JIMTEpaTypa

1. Xensnep, B. K. O6pikHOBEHHbIE qU(depeHIInaIbHble YpaBHEHHs], BAPHALIMOHHOE HCUUCIICHUE,
OCHOBBI CIIELMAIBHBIX (DYHKIUI M MHTErpaJbHBIX ypaBHEHHUi : yueOHoe mocodue / B. K.
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Xennep, T. C. benozeposa, M. B. Xennep. — Canxrt-IletepOypr : Jlans, 2022. — 320 c. —
ISBN 978-5-8114-2592-1. — Tekcr : nekTpoHHbIN // JlaHb : 3I€KTpPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/210038. — Pexxum noctyna: uis aBTOpH3.
M0JIb30BaTENEH.

4.3. JlomoiHUTeJbHAAA JUTEPaATypa:

1. Bpenepman, M. X. Bapnaunonnoe ncuucienue : yuednoe nocodue / M. X. bpenepman, B. A.
KuxapeB. — Kazanup : KHUTY, 2017. — 148 c. — ISBN 978-5-7882-2198-4. — Tekcr :
NMEeKTpOoHHBIH  //  Jlamb  :  3NeKTpoHHO-OMOnmorewynass  cuctema. —  URL:
https://e.lanbook.com/book/138281. — Pexxum goctyma: 1isi aBTOpHU3. IMOJIb30BaTEICH.

4.4. Di1eKTpOHHBbIE 00pa30BaTe/IbHbIE PeCYPChI

[IpoBeneHune 3aHATHI U aTTECTaMi BO3MOXKHO B TMCTAHIIMOHHOM (opMare ¢ MPUMEHEHHEM
CHCTEMBI JUCTaHIIMOHHOro 00y4yeHus yHusepcureta (CIO-LMS) Ha ocHOBe pa3paboTaHHBIX
kadenpoii «MaTemaTtuka» dIEKTPOHHBIX o00Opa3oBarenbHBIX pecypcoB (DOP) mo Bcem
paszzesiaM IporpaMMBl:.

Hassanue S0P

OcHOBBI BapuanuoHHoro | https://online.mospolytech.ru/course/view.php?id=476
UCUHCITICHUS

Hudbdepennmanbapie https://online.mospolytech.ru/course/view.php?1d=4396
ypaBHEHUS

Pazpaborannsie DOP BKIII0OUaIOT TPEHHUPOBOYHBIN U UTOTOBBIN TECTHI.

[lopsimox mnpoBeneHust pabOT B JUCTAHIUMOHHOM (hopMaTe yCTAHABIMBAETCS OTAEIbHBIMU
pacropsHKeHUSAMH TPOpPEKTopa Mo yueOHOH paboTe W/HMIM LEHTPOM YueOHO-METOIUYECKOM
paboTHI.

Kaxnpiii ctygaeHT obecrieueH WHAMBUAYATbHBIM HEOTPAaHMUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOM

OMOIMOTEKE MOCKOBCKOI'O ITOJIUTEXA

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

WNHTepHeT-pecypchl BKIIOYAIOT Y4eOHO-METOAMYECKHE MaTepuaibl B DIIEKTPOHHOM BUJE,

Ipe/ICTaBICHHBIC Ha caiiTe mospolytech.ru B paznene: «lleHTp MaTeMaTnueckoro oOpa3oBaHUs»

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

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

[Tone3nsple yueOHO-MeTOAMYECKHE U MHPOPMAITMOHHBIE MaTepPHAIIbl MPEACTABIICHBl HA caliTax:
http.//exponenta.ru, http://eqworld.ipmnet.ru/ru/info/mathwebs.htm.

[Tepeuens pecypcoB HH(DOPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTh « THTEpHET» Uik OCBOCHUS

JTUCIUTITMHBL: www.matematikalegko.ru>studentu, www.i-exam.ru.

4.5. J/IuueH3uoHHOEe U CBOOOIHO pacnpocTpaHsieMoe MPOrpaMMHoe odecneyeHue

Ne| HaummenoBanue | Pazpaboruuk I[10 JloctynHOCTh Ccblika Ha Equnslii peectp
(mpaBooOnanatens | (JIMIEH3MOHHOE, POCCHICKHMX MPOTpaMM /st
) cBOOOHO OBM u B/] (npu Hanu4uu)
pacrpocTpaHsieMoe
)
1 | Astra Linux [ OOO JInneH3noHHoOE https://reestr.digital.gov.ru/ree



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://eqworld.ipmnet.ru/ru/info/mathwebs.htm
http://exponenta.ru
http://www.i-exam.ru
https://reestr.digital.gov.ru/reestr/305783/?sphrase_id=954036

Common Edition | "PYCBUTEX- str/305783/?sphrase _1d=9540
ACTPA" 36

MoitOduc 00O "HOBBIE JInneH3noHHoOE https://reestr.digital.gov.ru/ree
OBJIAYHBIE str/301558/?sphrase_id=9433
TEXHOJIOTHUN" 75

4.6. CoBpemeHnnble npodeccnoHabHbIe 0a3bl JAHHBIX U HHPOPMALIMOHHbIE
CIPABOYHbIE CHCTEMBI

Ilepeyens pecypcoB cetn UHTepHET, JOCTYNHBIX /ISl OCBOCHUSI TUCHMIIINHBI:

HaunmeHnoBanue

Ccpuika Ha pecypce

JocTynHocTh

NupopManimoHHO-CIIPAaBOYHbIE CHCTEMbI

https://stackoverflow.co

HocTtynHa B cetu

00pa3oBaTeNbHbIX CTAHIAPTOB
BBICIIIETO 00pa30BaHuUs

Stack Overflow o/ WNurepuer 6e3
OTpaHUYCHUI
n
HpopmatmomHbie pecypent Cern http:// www.consultant.ru | JloctymHo
Koncynbrantllntoc
[Topran ®enepanbHbIX
FOCYAApCTBCHHEIX http://www.fgosvo.ru. JocTyrHo

J1eKTPOHHO-0UOINOTEYHbIEe CHCTEMbI

NoJITeMaTHueckas peepaTuBHO-
oubnunorpaduueckas u
HayKOMeTpHYecKas
(6bubmuomeTpuueckas) 6a3a TaHHBIX

Jlann https://e.lanbook.com/ HoctymHa B cetn
WnTepner 6e3
OTpaHUYCHUHN

IPR Books https://www.iprbookshop | [loctynHa B ceTn

.ru/ Wurepuer 6e3
OTpaHUYECHUHN
IIpodeccuonaibubie 6a3bl JAHHBIX

baza nanHbIX Hay4HOU http://www.elibrary.ru HoctynHo

ANEKTPOHHOU OMOIMOTEKH

(eLIBRARY.RU)

Web of Science Core Collection — | http://webofscience.com | ocTymnHo
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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. MarepuajJibHO-TeXHUYECKOe o0ecnevyeHne 1 CIUITHHbI

MaTepI/IaJIBHO — TeXHHU4YECKas Oasza YHUBCPCUTCTA oOecrieunBaeT IMPOBCACHNEC BCCX BUI0B
3aHSATHH, IPElyCMOTPEHHBIX y4eOHBIM IJIAHOM, U COOTBETCTBYET JACHCTBYIOIIUM CAaHUTAPHBIM U
[IPOTUBOIIOXXAPHBIM IIpaBUJIAM U HOpMaM.

Kagpenpa «Marematnka» He pacroyaraer cOOCTBEHHBIM ayAMTOPHBIM (OHIOM U
UCTIONIBb3YeT yUeOHbIe ayAuTOPUH U3 0011ero (PoHa YHUBEPCUTETA.

Ilpn HeoOXOmUMOCTH JJIsI TPOBEJICHHUS HMHTEPAKTHBHBIX IPAKTUYECKUX 3aHATHH
HCIIOJIB3YIOTCS KOMIIBIOTCPHBIC KJIACChl YHUBCPCUTCTA.

6. MeToanueckue peKOMEeHIAMH

6.1. MeToanyeckue peKOMEHIAUM J1JIA NIPENogaBaTe/ s
10 OPraHu3aluu 00y4YeHHs

[Ipexxne Bcero, ciieayeT oOpaTUTh BHUMAaHUE CTYJCHTOB Ha TO, YTO NMPAKTUICCKU BEChH
U3y4yaeMblil UMU MaTepuall sIBJISETCS U1 HUX HOBBIM, HE 3yYaBUIMMCS HU B IIpOrpaMMe CpeaHen
IIKOJIBI, HU B KITACCUYCCKUX pas3aciax BEICIIICH MaTeMaTHKH Ha IEPBOM KYypCcE. OI[HaKO OH BIIOJIHE
MOXET OBbITh YCHEUIHO H3Y4YeH, €CIU CTYJIEHTbl OyIyT MOcCeIlaTh 3aHATUS, CBOEBPEMEHHO
BBINIOJIHATH AOMAIIHUE 3aJaHUA M ITIOJIb30BAaThCA (HpI/I HGO6XOI[I/IMOCTI/I) CHUCTEMOM TIJIaHOBBIX
KOHCYJIbTAIM B TEUEHHE KaXKI0T0 CEMECTpa.

BOHIGI[HII/IC B KypC BapUallTMOHHOT'O MCUUCIICHUA PA3ACJbl IPAKTUYCCKU OPUCHTUPOBAHEIL,
TaK KaK MMEIOT IIMPOKOE PACHpPOCTpaHEHHE JUIS pEIIEHUs Pa3HOro poja 3afad B IIUPOKOM
CMBICJIC ONITUMAJIBHOI'O YIIPpaBJICHUS. HNx ocBoeHHE IMOMOKET CTyACHTaM YCIICIIHO MPHUMCHATH
HaKOIIJICHHbIE 3HAHUS B TPO(ECCHOHAILHON JEATEIbHOCTH.

HeoOxonumo ¢ camoro Hayaia 3aHATUNH pPEKOMEHJOBAaTh CTYJEHTaM OCHOBHYIO H
JIONIOJTHUTENBHYIO JINTEPATYpy, @ B KOHLIE CEMECTpa JaTh CHUCOK BOMPOCOB JJIS MOATOTOBKU K
3a4ery.

Ha nepBoM 3aHATHM IO JUCHUIUIMHE O0S3aTENIbHO MPOMH(GOPMHPOBATH CTYJEHTOB O BHUJIE U
(hopme MPOMEKYTOUHOM aTTECTAIMHK IO TUCIUILIMHE, CPOKaX €€ MPOBEICHHS, YCIOBUAX JOIYCKa
K IPOMEKYTOUHON aTTeCTalluy, IPUMEHAEMBIX BHJIaX IPOMEKYTOUHOTO KOHTPOJIS.

W3noxeHne TEOPETUYECKOr0 Marepuana JOJLKHO COINPOBOXKAATHCS HILUIIOCTPATUBHBIMU
pUMepamMu, TIATEIbHO OTOOPaHHBIMU MpeNnojaBaTeieM Tak, YTOObl TEXHUYECKHE TPYAHOCTU U
BBIKJIIAIKM TIpHU PCIICHHUU 3aJa4u HC OTBJICKAJIW OT TIJIABHOI'O0: OCMBICIICHHUA HWIACU U CYTH
npUMeHseMbIX MeToa0B. CreayeT Bcerja yKasblBaTh HMPHUMEpPbI NMPAKTHMUYECKOIO NPUMEHEHHUs
PacCMOTPEHHBIX Ha 3aHATUSX YPAaBHEHHUN U (POPMYIL

IIpakTHyeckue 3aHATHS AOJDKHBI ObITh OPraHM30BaHbI PENOIaBaTeIeM TaKUM 00pa3oM,
4yTOOBI  OCTaBaJIOChH BpEeMsA Ha HNCPUOAUYCCKOC BBIIIOJIHCHUC CTYICHTAMU HEeOOBIION
CaMOCTOSTENIbHON PabOThI B Ay JUTOPUU JUJIs TIPOBEPKH YCBOEHUS M3JI0KEHHOTO MaTepHasa.

[IpenonaBaTenp, BeAylmIMi NpPaKTHUYECKHUE 3aHATHS, JOJDKEH COIVIACOBBIBATH y4e€OHO —
TEMaTUYEeCKUH TUIaH 3aHATUH C JIEKTOPOM, UCIIOIb30BaTh €AUHYIO CUCTEMY 0003HAaYEeHUH.

[IpenogaBatento ciemyer [M0OMBATBCS CHCTEMAaTHUECKON HENPEpBIBHONW  pabOThI
CTYZCHTOB B TEYEHHE CEMECTPA, HEOOXOAUMO BBISBIIATH CHIIBHBIX CTYAE€HTOB U IIPUBJIIEKATh UX K
Hay4YHOI padoTe, K y4acTHIO B Pa3HOTO pOJia OJIMMITHA/IAX U CTYICHUYECKUX HAYYHO-TEXHHYECKUX
KOH(EepeHIUAX U KOHKYpCax.

CryneHT [OJDKEH OIlyIlaTh 3auHTEPECOBAHHOCTh IPENOoJaBaTeisl B JIOCTHXKEHUU
KOHEYHOI'0 pe3yJibTaTa: B IPUOOPETEeHUN 00yJaroIUMKCS IPOYHBIX 3HaHUH, yMEHU U BIIaJieHUs
HAKOIJICHHOW MH(pOpManuei s peleHus 3a/1a4 B IpoPecCHOHAIbHOMN eI TETbHOCTH.

6.1.1. OOpa3oBaTeIbHbIE TEXHOJIOTHH
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[IpoBeneHue 3aHATHI W aTTeCTAlMii BO3MOXKHO B JIMCTAHIMOHHOM (hopMaTte ¢ NMpUMEHEHHEM
CUCTEMBbI AUCTaHIMOHHOTO 00yueHust yuusepcutera (C1O-LMS) Ha ocHOBe pa3paboTaHHBIX
Kageapoii «MaTeMaTHKay 3IEKTPOHHBIX 00pazoBaTenbHBIX pecypcoB (DOP) o Bcem pasnenam
MporpaMMslI (cM. 1. 4.4).

ITopsimok npoBesieHus: paboT B AMCTAHIIMOHHOM (hopMaTe YCTaHABIMBAETCS OTIEIbHBIMU
pacropsDKeHUSIMUA  TIpOpeKTopa 1o y4eOHOW paboTe W/WIM HEHTPOM Y4eOHO-METOIMYECKOM
paboThI.

6.2. MeToanyeckue yKazaHus sl 00y4alOIIUXCS 10 OCBOCHHUIO
AUCHUILINHBI

Hapsiny ¢ 3anauamu ucciieioBaHus SKCTPEMyMOB (DPyHKIMI Ha IPAKTUKE YaCTO BO3HUKAET
HCO6XOIII/IMOCTI> OTBHICKAHMUS MAaKCUMAJILHBIX W MHUHHUMAIBHBIX 3HAUCHWH MaTeMaTHYEeCKUX
BBIpKCHUH OoJtee 00IIero BUIa — TaK Ha3bIBAEMBIX (DYHKIIMOHAIIOB.

BapI/IaIII/IOHHOG HCYHCIICHUC W ABJIACTCA Ppa3AaciioM MaTCMaTUuKH, IMOCBAIICHHBIM
MICCIIEJOBAaHUIO METOJIOB OTBHICKAHUSI SKCTPEMYMOB (DYHKIIMOHAIOB, 3aBUCAIIMX OT OJHOW HIIH
HECKOJBKUX (DYHKIMH, IPH Pa3HOTO PO/a OTPAHUYCHUSX, HAJTaraeMbIX Ha 3TU (YHKIINH.

B Hacrosee Bpemst BapHalliOHHBIE METO/IbI OYEHB ITUPOKO MPHUMEHSIOTCS B MEXaHUKE U
¢busuke.

[Tonatue GpyHkumoHaNa ABISETCS 0000UIEHUEM TOHATHS PYHKIUH: eca (yHKIUSA y(x)

— 3TO 3aBUCHMOCTb YHMCJIa OT YUCIA, TO (PYHKLIHUOHAT Ily(x)] _ 3TO 3aBUCUMOCTD YHCIA OT
(yHKIIMY, OH OIpE/eNIeH Ha MHOXKECTBE JIOMYCTUMBIX KPUBbIX.

YroObl mpocieauTh U3MEHEHHEe (QYHKLUMOHAIa MPU U3MEHEHHWH apryMeHTa BBOJUTCH,
IpeXJie BCEro, MOHATHE BapHaluy (GYHKINH - apryMeHTa (DyHKIIHOHAIA.

BapbupoBanue aprymenTa pyHKIMOHAIa O3HaYaeT epexo/] OT OAHOM (yHKIMHU U3 KiIacca
JOTIYCTUMBIX Ul JAHHOTO (DYHKIIMOHANA K APYroil 6eckoHeuHo OJIM3KoM el pyHKIMUU npu TOM
e 3HaYeHUH X

B 3TOM cocTouT 0TNIMUKE BappUpOBaHUS OT JU(pepeHIMpoBanus QyHKIMI, KOTOpoe, Kak
U3BECTHO, SBJISIETCS MEPOM M3MEHEHHsI OHOM ¥ TOH ke (YHKIIMU MPHU U3MEHEHUH HE3aBUCUMOU

nepeMeHHoMH X-

BapwsupoBanue aprymenTa (hyHKIIMOHAA Y ananoruuno MPUPALIECHUIO HE3ABUCHUMOM

nepeMeHHoi AX TIpy McClen0BaHUK SKCTPEMYMOB (DYHKIIUIA.

BapbupoBanue aprymeHTta (yHKIMOHala — 3TO HOBas MaTeMaTH4yecKas oIlepanus,
HepeCTaHOBOYHAS € orepauusMu TudGepeHIMpOBaHNs U UHTETPUPOBAHUSI.

Ananorn4Ho, BapualMs (QYHKLIMOHAlNa WIrpaeT Ty K€ pOoJib MpH HCCIEI0BaHUU
¢yHkuuonanoB, uro aupdepenuman ¢GyHKUMM TpH ucciaepoBaHuM (GyHKUMA. Bapuanwms
(yHKIMOHAJIA — 3TO [VIaBHAs JIMHEWHAs 4acTh NPpHUpAIleHus (PyHKIHMOHAIA.

IIpu wuccnenoBaHMM JIOKAIBHOTO JKCTpeMyMa (YHKIMOHAJa BBIICHAETCS, YTO
HE00X0IMMOE YCIIOBUE IKCTpeMyMa (YHKIHMOHAJa COCTOMT B PaBEHCTBE HYJIO €ro BapUalluu

0l =0 3pect omss NPOSIBIISIETCS. AHAJIOTUS C MCCIEOBAaHMEM SKCTPEMYyMOB (YHKLUH.
JleificTBUTENBEHO, HEOOXOIMMOE YCJIOBHE 3KCTpeMyMma (YHKIMM B JAHHOH TOYKE COCTOUT B

!
paBeHCTBE HYJIO MPOU3BOAHON (PYHKIIUH B 9TOH TOUKE: y'(xy) =0.

HeoOxoauMo 00s3aTeIbHO OCMBICIHTh M 3HATh MOCTAHOBKY M pEIICHHE MpOCTeHIIen
BapUAIlMOHHON 3a7[auil — 33Ja4l ¢ HETOABIKHBIMU TPAaHHULIAMH, PEIICHHE KOTOPOH CBOAMTCS K
pELIeHUIO KpaeBoi 3aJauMl JUIsl HETMHEHHOTO AU (HepeHINAIFHOTO YPaBHEHHUS BTOPOTO TOPSIKA
— ypaBHeHUs Ditnepa, urparoniero GpyHraMeHTaIbHYIO POJIb B BApUAIIHOHHOM HCUUCIICHHH.

Bropas gacTh Kypca cBs3aHa ¢ pa3HOro poja 0000LMICHUSIMH TPOCTEHIIeH BapuallMOHHON
3amaud. OTO 3a7aydl OTHICKAHHA DSKCTPEMYyMOB (DYHKIMOHAJIOB, COJIEP)KAIIUX HECKOJIBKO
GyHKIMHA, (QYHKIMOHANIOB, 3aBUCALIMX OT MPOU3BOTHBIX BBICIIETO TOPSAIKA, (YHKIMOHAJIOB,
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3aBUCSIIUX OT PYHKIIMI HECKOJIILKMX HE3aBUCHUMBIX TIEPEMEHHBIX, a TAKKE BapUAI[MOHHAs 3a]a9a
€0 CBOOOHBIMH KOHIIAMU M BapHAIlMOHHAS 3a71a4y C MTOABHUKHBIMH IPaHUIIAMHU.

Hano geTko npeacTaBisTh OOIIHOCT U pa3lndKsl B TOCTAHOBKAX 3a7a4, YMETh COCTABIISATh
ypaBHeHusi Ounepa — Ilyaccona, Diiniepa — Octporpaackoro. Pemenue 3TUX ypaBHEHMH WU,
KOHEYHO, YpaBHEeHHsI Diliepa Mpu COOTBETCTBYIOIINUX KPAEBBIX YCIOBUAX TpeOyeT OT CTyJAeHTa
yMeHus pemath auddepeHImanbHbie YpaBHEHUS Pa3InIHOTO THIIA.

[Ipu pemiennyn BapHAllMOHHOW 3a/Jaud C MOABMKHBIMM TpPAaHULIAMHU HAJI0 TOHUMATh
TEOMETPUUYECKHUI CMBICIT YCIIOBUN TPAaHCBEPCATHHOCTH: MOCTIEAHUE YCTAHABIMBAIOT CBSI3b MEKITY
YTIOBBIMU KOd()PHUIIMEHTaMU KacaTeNbHBIX K 33/JIaHHBIM KPUBBIM U 3KCTPEMalTH B TPAHHYHBIX
TOYKAX IKCTPEMAIIH.

BaxxubiMu [J11 TPUIIOKEHUHN SIBISIOTCS BApUALIMOHHBIE 3a/1a4d Ha YCJIOBHBIA 3KCTPEMYM
- 3a7a4M, B KOTOPBIX TpeOyeTcs HAWTH SKCTpeMyM (PYHKIIMOHAJIa, OMPENEICHHOTO Ha KJlacce
JOMYCTUMBIX (YHKIMI, Ha KOTOpHIE, KPOME TPAHUYHBIX YCIIOBUH, HAJIOXEHBI HEKOTOPHIC
JOTIONTHUTEIbHBIC YCIOBUsA (cBsizu). CliemyeT IpH 3TOM OCBOWUTH TEXHUKY MPUMEHEHHS METO/aa
HEOIPEAEIEHHBIX MHOXKUTENEH Jlarpanxka.

Bo MHormx ciywasx 3amady HHTETpuUpoBaHHS Iu(EepeHITMaATBHOTO YpaBHEHUS MPH
COOTBETCTBYIOIIMX KPACBBIX YCIOBHUAX MOKHO 3aMEHUTh PABHOCWIIBHOW BapUALIMOHHOM 3a/1aueit
OTBICKaHUS (YYHKIIMH, COOOIIAIOIIEH IKCTPEMalIbHOE 3HaUYe€HNE HEKOTOPOMY (yHKIIMOHATY.

Hampumep, mpu 0OBIYHBIX KPaeBbIX YCIOBHUSIX MOKHO CBECTU HHTETPUPOBAHNE YPABHEHHIA
CTaTUYECKOM TEOpUM YIPYTrOCTH K OTHICKAHUIO MHHHMyMa TMOTEHIIMAIBLHON JHEPrUuu
nedopMaruu.

Bapuanmonnbsie 3agaun JOMYCKAIOT HUX MPSMOE pEIIeHHEe, TO €CTh NPHUOIMKEHHOE
pelIeHUe, CBOJSAIIEE HUCXOJHbIE YpaBHEHUSI HEMOCPEACTBEHHO K KOHEYHBIM CHCTEMaM
anreOpanveckux ypaBHeHHH. Taknue MeTObI U Ha3bIBAIOTCS MPSIMBIMH. VX MpuMeHEeHHEe CBS3aHO
C WCIONB30BAaHHEM OOIIMX BapUAIIMOHHBIX NPUHIMIIOB MEXaHUKU. B 3amadax MexXaHUKHU
nehopMUpPYEeMOro TBEPJOTO Telia MPSMbIE METOJIbI pelieHuss 0a3upyrTCS Ha alpPOKCUMAIIUN
ne(OPMUPOBAHHOTO WM HAMPSHYKEHHOTO COCTOSHUSI.

Haubonee  yHuBepcadbHBIMH M PaCIpPOCTPAHCHHBIMU  TPSMBIMH  METOJaMH
NpUOIIKEHHOTO PEIIeHUs OCHOBHOM 3a7]aui BapUallMOHHOTO MCUMCIICHHS — 33JIJa4l OTBHICKAHUS
JKCcTpeMyMa (yHKIIMOHAJIOB sBISIOTCS MeToll Putia u meton byonosa — [Manepkuna. CtyneHTty
clenyeT 00s3aTelbHO pa300paThCcsl B MPUMEHEHUHU STUX METOJIOB K PELICHHIO 3a/1a4H U3 pPACYETHO
— rpaduueckoit paboThl 00 U3rude CTEPIKHS MPH PATMYHBIX TPAHUIHBIX YCIOBHSIX, TaK KaK OHH
u ceiiuac (cmycts 6onee 100 et mocne UX MOSBICHHUS) SBISIOTCS BEChbMa PaclpOCTpaHEHHBIMU
«paboYnMM» METOJAaMHU MEXAHHUKHU.

CryneHT B iponecce 0OCBOEHUs Kypca I0JKEeH OBJIA/IETh 3HAHUEM BapUAIllMOHHBIX METO0B
Y TIPUHITUIIOB U YMETh NMPUMEHSTh UX K PEIICHUIO MPOCTEHIIINX THUTIOBBIX 3a7a4, OTHOCSIINXCS K
MPUKIATHON MEXaHUKE.

7. MOHI OLEHOYHBIX CPEACTB

7.1.  Memoowst KOHmMPOIA U OUEHUBAHUA PE3YTbMAMOE 00YUEeHUS

JIJIss KOHTPOJISl yCIEBAaeMOCTH W KauyecTBAa OCBOCHUS TUCIUIUIMHBI HACTOSIICH MPOTrpamMMoOin
IPETyCMOTPEHBI CIIEAYIONINE BUABI KOHTPOJIS:

— KOHTPOJIb TEKYIIEeH yCIeBaeMOCTH (TEKYIHI KOHTPOJIb),

— TPOMEXKYTOUYHAsl aTTecTanws (3a4er).

HaumenoBanue
Bun xoHTpOns
Ne /i1 PeAYIIHTATOB KOHTPOJIS KpaTkas xapakTepucTrka KOHTPOJIIs
- Y A— pE3yNIbTaTOB PE3yIbTATOB OOYYCHHS
y 00yUYeHHS
1 PacuetHo- Texyrmit OOyuarommiics B TeUeHUe cemecTpa
rpaduueckas Y CaMOCTOSITENIbHO  BBITIOJIHACT PsIJI  PacueTHO-
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pabota

rpaduueckux pabotr mo Teme pazaena. llpum
MPOBEPKE IMPETOaBaTENb OIEHUBAET Ka4eCTBO
oopMIIeHHUSI, TPAaBUIBHOCTh PACUETOB.

KonTponsHas
pabora

Texymuit

Pemenue KOHTPOJIbHOM paboThl
OCYLIECTBJISIETCS. HAa TIOCJEJAHEM 3aHATUU
nuzydaemoro paszaena. KonrpombHas pabota
BBITIOJIHSETCS WHJMBHU1yaIbHO KQK]IbIM
ctyneHtoM. Ilpu mpoBepke mpernoaaBareib
OIICHUBAET TMPABWIBHOCTh  MPOU3BEIACHHBIX
pacueToB.

Tect

Texymui

TectupoBaHue NPOBOAUTCA HA MOCIETHEM
3aHATUA M3ydaeMoill Tembl. TecTupoBaHue
OCYIIECTBIIsIETCA,  JMOO  MpU  TIOMOIIA
KOMITBIOTEPHOU CUCTEMBI TECTHPOBAHWS, JTHOO
C UCTIOJIb30BAaHUEM BBIJIAHHBIX TECT-3a/IaHUI Ha
OyMaxHoM Hocutese. B pamkax TecTupoBaHUsS
MIPOBEPSIETCS] 3HAHUE TEOPETHUCCKOM 0a3bl.

3aueTr

[TpoMexxyTOUHBII

[IpomexyTouHas arrectanus oOydaroluxcs B
¢dopme 3auera MNPOBOAMUTCS TO pe3yibTaTam
BBINOJIHEHUSI BCEX BHJOB Y4eOHOH paloThl,
MPEeTyCMOTPEHHBIX YUEOHBIM IJIAHOM I10 JIaHHOM
JUCLUIIMHE,  INPpU  3TOM  YYHUTHIBAIOTCS
pe3yabpTaThl TEKYILIEr0 KOHTPOJIS YCIEBAEMOCTH
B TedeHHe ceMecTpa. OLeHka  cTeneHu
JOCTHXKEHHUSI OOy4arolmMMHCS  IJIaHUPYEMbIX
pe3ynbTatoB  OOydyeHuss 1O  JUCIUILIMHE
IIPOBOJUTC IIPENOAABATENIEM, BELYILIUM 3aHATUSL
[0 JAUCLHUIUIMHE METOAOM JKCIIEPTHOU OLICHKHU.
[Io wrtoramM npPOMEKYTOYHOM AaTTECTALMM IO
JUCLUIIJIMHE BBICTABIISIETCS. OLICHKA «3a4TEHO»
UJIU «HE 3a4TCHO».

IHkana u Kpumepuu oyeHuSAHUA Pe3y1bMAMOE 00yUeHUA

[Toka3zaTenemM OICHMBAHWS KOMIICTEHIIMI HAa Pa3IMYHBIX 3Tanax uX (HOPMUPOBAHHS SBISETCS
JTOCTIKEHHE 00yUYarOIIMMHUCS TUIAHUPYEMBIX PE3YIbTaTOB O0yUEHHUSI 110 JUCITUTUIMHE (MOIYIIIO).

IToka3aTeian

KpuTtepun oneHuBaHus

HeynoBiaeTBOpPUTEJIBLHO | YIOBJETBOPHUTEIbHO Xopomio OT1auyHo
3HATH: OO6yuarommuiics OO6yuaromuiics OO6yuatomumii | OGyuarou
TEOPETUYECKHE | JIECMOHCTPUPYET IMOJHOE | JEMOHCTPHPYET cA Hcst
OCHOBBI OTCYTCTBHEC MU HETIOIHOE JEMOHCTPHPY | IEMOHCTPH
BapHAIIOHHOTO | HEJJOCTaTOYHOE COOTBETCTBUE €T YaCTUYHOE | pyeT
HMCUYNCIICHHS COOTBETCTBHE CIICAYIONINX 3HAHUW: | COOTBETCTBHE | ITOJTHOE

CIICTYFOIINX 3HAHUH: TEOPETUICCKHE CIICTYIOIIUX | COOTBETCTB

TEOPETUIECKHE OCHOBBI OCHOBBI 3HAHHUH: He

BapHAIMOHHOTO BapHAIIIOHHOTO TEOPETUYECK | CIEAYIOMIUX

HCUYHCIICHMS. HMCUYHCIICHMS. 1€ OCHOBBI 3HAHUMN:

BapHAIOHHO | TEOPETHUYIEC
ro KHE OCHOBEI
WCYHCIICHUS. | BapUAIlMOH
JlommyckaroTe | HOro

Pl ACYHUCIICHUS
HE3HAYUTEID | .

Hble omnoOKky, | CBOOOIHO
HETOYHOCTH, | ONEpUPYET
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3aTpyJHEHUs | MPHUOOpeTeH
npu HBIMH
AQHAJIUTUYECK | 3HAHUSMHU.
ux
OTIepALIUSIX.
yMeTb: OOyuarommiics He ymeer | OOyuaromuiics Ob6yuatommii | OOyuaronm
peliaTth 3aa4d | WM B HEIOCTATOYHON JIEMOHCTPUPYET cst fcs
U YIIPa)XKHEHUs | CTENEHU yMeeT: HEIOJIHOE JEMOHCTPUPY | JEMOHCTPH
UCTIONB3YS pemaTh 3a1a4u 1 COOTBETCTBHE €T YaCTUYHOE | pyeT
OCHOBHBIE YIPaKHEHUS UCTIONB3Ys | CIEAYIOMINX YMEHUH: | COOTBETCTBUE | MOJIHOE
METO/IBI, OCHOBHBIE METO/IbI, pelaThb 3aJauu 1 CIIEAYIOUIMX | COOTBETCTB
W3YyYCHHBIC B U3YyYEHHBIE B Kypce YOpaKHEHUS YMEHHI: ue
Kypce BapHAIMOHHOTO WCTIONB3YsI OCHOBHBIE | peliaTh CJIETYIOIITNX
BapHUALMOHHOTO | HCYUCIICHHS. METO/bI, U3YUYECHHBIE B | 33/1a4H U YMEHHUIA:
MCUHUCIICHUS. Kypce BapUAI[MOHHOTO | YIIPaXKHEHHUS | peuiaTh
UCUHCIICHUSI. UCIIONB3YS 3aJjauu U
Jonyckarorcst OCHOBHBIE YIPa)KHEHU
3HAYUTEIILHBIC METO/IBI, s
OLIMOKY, MPOSIBIISIETCS | U3yUYEHHBIC B | UCTIOIB3Ys
HEJ0CTaTOYHOCTh Kypce OCHOBHbIE
YMEHHH, 1O PATY BapHALlMOHHO | METOJPI,
MoKa3aTelieu, ro HU3y4YEHHBIE
oOyuaromuiics UCYHCIIEHUS. | B Kypce
UCIBITHIBACT Ymenus BapHalloH
3HAYHUTEIbHBIC OCBOCHBI, HO | HOTO
3aTpyIHEHUS TpU JIOMYCKAIOTCS | UCYUCIICHUS
OTIEPUPOBAHUU HesHauutenp | . CBOOOIHO
YMEHUSIMU MPU UX HbIE OIIUOKHU, | OIepUpyeT
nepeHoce Ha HOBBIE HETOYHOCTH, | mpuoOpeTeH
CUTYaIlUH. 3aTpyJHEHUS | HBIMH
npu YMEHUSIMH,
aQHAJIUTUYECK | MPUMEHSET
170'¢ UX B
orepanusx, CUTYaIUAX
nepeHoce MOBBILIEHHO
YMEHHU Ha 51
HOBBIE, CJIO’KHOCTH.
HECTaH/IapTH
bl€ CUTYaIINH.
BJIANETh: OO0yuarommiicst He | OOyyJaronuiics B O6yuarommii | OOygaronu
HaBBIKAMU BJIQJICET 170031 B | HEJIOCTaTOYHOU Csl YaCTHYHO | ¥cs B
IPUMEHEHHUS HE/I0CTaTOYHON CTENEHH | CTENCHU BJIaJICeT: BJIAJICET: MIOJTHOM
BapHAIIOHHOTO | BIAJEET HaBbIKAMU HaBbIKAMU o0neme
UCYMCIICHUS K | HaBbIKAMU IPUMEHEHUsI | IPUMEHEHUS MPUMEHEHUS | BIIAJICET:
€CTeCTBEHHOHA | BapUAIlHOHHOTO BapHAIlMOHHOTO BapHUAIIOHHO | HaBBIKAMU
YYHBIM UCYHCIICHUS K UCYHCIICHUS K ro MPUMEHEHU
(pu3uyeckuM U | eCTECTBEHHOHAYYHBIM €CTECTBEHHOHAYYHBIM | UCUUCIICHUS |
TeXHUYECKUM) | (PU3HYECKUM U (¢pusuueckum u K BapUaluoH
3ajagam. TEXHUYECKUM) 33/1a4aM. | TEXHHUECKUM) €CTeCTBEHHO | HOTO
3aagam. HAYYHBIM UCUYHCIICHUS
OObyuaromuiics (pusmueckum | K
UCIBITHIBACT u €CTECTBEHH
3HAYHUTEIIbHBIC TEXHUYECKUM | OHAYYHBIM
3aTpyAHEHUS IPU ) 3a1a4am. (pusuueckun
MPUMEHEHUU HaBBIKOB | HaBbiku M U
B HOBBIX CHUTYaIUsX. OCBOCHBI, HO | TEXHHUYECKH
JOMYCKAIOTCS | M) 3aJla4aM.
He3zHauuTenb | CB0OOHO
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HBIE OIMOKH, | IPUMEHSET
HETOYHOCTH, | MOJYYEHHBI
3aTpyAHEHUS! | € HABBIKU B
npu CUTYaIUSX
aHAJUTHYECK | MOBBIIIEHHO
ux 7|
ornepanusx, CIIOKHOCTH.
MepeHoce
YMEHHH Ha
HOBEIE,
HeCTaHAapTH
bl CUTYyalliH.
HIkana oneHUBAHUSA TEKYIIEr0o KOHTPOJIS.
HaumenoBanue KoHTpOIIs 1
KaJla OIICHUBAaHHUS Ommcanne

pe3yJIbTaTOB 00YUCHHS

PacuetHo-rpaduyeckas pabora

OtnuuHo - Pabota crana B
CpPOK, pacueTHas u
rpaduyeckas 4actu
BBITIOJIHEHBI BEPHO, JTNOO
UMEIOTCSl HEI0UETHI, HE
BJIMSIIOLIME HA KOHEYHBIN
pe3ynbTar.

Xopouio - pacyeTHasi 4acTh
BBITIIOJIHEHA BEPHO, B
rpauUecKoil yacTu ecTb
3aMEeYaHUs

Y 10BIIETBOPUTEINBHO - B
pacyeTHOM YacTH €CTh
3aMeuyaHusi, METOJ
BBITIOJTHEHUS TpaduuecKon
4acTH BbIOpaH BEPHBII
HeynosnerBopurensHo - B
pacueTHO U rpaduUecKoit
4acTsX €CTh rpyObie
3aMeyaHusl.

3aganue Ha PI'P Brigaercs Ha
MIEPBOM 3aHATUU
COOTBETCTBYIOILIETO pa3zena
MUACIHUIUINHEI U CIaeTCs IO
OKOHYAHUU H3yUYCHUS
COOTBETCTBYIOIIIETO pa3zena
mucnuiuinHbl. PI'P noimkHb!
OBITh BBINIOJHEHBI 1
0()OpPMIICHBI B COOTBETCTBHU C
TpeOOBaHUSIMU METOAMUECKHUX
yKazaHu# Kadeapsl.

KonTponbnas pabota

OtauyHo - PaGoTa BEICOKOTO
KauecTBa, YPOBEHb
BBITIOJTHEHHS OTBEYAET BCEM
TpeOOBaHUSAM, TEOPETUYECKOE
coJiepKaHne Kypca OCBOSHO
MOJIHOCTHIO, 0€3 MPOOEIIoB,
HE0O0XO0JUMbIE TPAKTHUECKHE
HAaBBIKU pa6OTBI C OCBOCHHBIM
MaTepHasoM c(hOPMHUPOBAHBI,
BCE MIPElyCMOTPEHHBIE
MporpaMMoii 00yueHus
y‘-Ie6HI>Ie 3aJaHNA BBITIOJTHCHBI,
1100 HEKOTOPHIE U3
BBITIOJTHEHHBIX 3a/IaHUN
coJiepkaT He3HAUUTETIbHbIE
OIIMOKH

Xopouio - YpoBeHb
BBHITIOJTHEHUS pa0OThI OTBEYAET
OOJIBIIUHCTBY OCHOBHBIX
TpeOOBaHUH, TEOPETUICCKOE

3amura TeMbl BKIIIOYAET
pelieHue 3a1a4 B ayIUTOPUH B
TEUEHHE OJIHOM Maphbl U
MIPOXOAMT MOCTIE U3YUCHUS
COOTBETCTBYIOIIETO

paznena. buneTsl cocTosT U3
BOIIPOCOB, MO3BOJISIOIINX
OLIEHUTH C(OPMUPOBAHHOCTD
koMmrereHnuii. Ha oTBeTHI
oTBoauTcA 1,5 gaca.
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coJiepKaHne Kypca OCBOSHO
YaCTUYHO, HO MPOOETIHI He
HOCSAT CYIIECTBEHHOIO
XapakTepa, HeOOXOIUMBIC
MPAKTUYECKHE HABBIKH PAOOTHI
C OCBOEGHHBIM MaTepHajoM B
OCHOBHOM C()OPMUPOBAHBI,
HEKOTOpbIEe BUBI 3aJaHUI
BBITTOJIHEHBI C OIIMOKAMH.

Y 10BIETBOPUTEIILHO -
Teopernueckoe conepxanue
Kypca OCBOEHO YaCTHYHO,
HEO0XO/IMMBIC TIPAKTUIECKHE
HaBBIKU PaOOTHI HE
c(hopMHUPOBaHBI, OOJIBIITUHCTBO
IIPESYyCMOTPEHHBIX
IIPOrpaMMOH 3aJJaHUi He
BBINOJIHEHO; TIPU
JONOJTHUTEIbHON
CaMOCTOSITEIIbHON paboTe Ha
MaTepHaIOM Kypca BO3MOKHO
MOBBIIIIEHUE KaYyeCTBA
BBINOJIHEHUS Y4€OHBIX
3a/1aHHMN.
HeynosnerBopurensHo -
Teopernueckoe conepxaHue
Kypca He OCBOEHO,
HEOOXOIMMBIC TIPAKTUIECKHE
HaBBIKH PaOOTHI HE
c(OpMHPOBaAHBI,
IIPESyCMOTPEHHBIE
IIPOrpaMMOM 3aJjaHus He
BBITOJIHEHBI

Tect conepxut 20 3agaHui,
MpaBWIbHBIN OTBET Ha 1
3aJjaHu€e COOTBETCTBYET |
Oamty. Bpems rectupoBaHus -
30 munyT. CTyneHTy
MIPEIOCTABIISACTCS ABE MOMBITKH
JUTSL TIPOXOXKIICHHSI TeCTa.
MaxkcumanbHas OLIEHKA 3a TECT
- 20 6amnoB. TecT cuutaercs
YCHEIIHO MPONIEHHBIM, €CIIH
CTyIeHT jan He meHee 60%
MIPAaBIWJIBHBIX OTBETOB (Habpa
He MeHee 12 6aoB).

TectupoBanue Mo NPOMICHHON
TeMe

TectupoBanue
OCYILECTBIIsCTCS, TUOO0 pU
MOMOIIY KOMIIBIOTEPHOMN
CHCTEMBI TECTUPOBAHUS, JTHO0
C MCIIOJIb30BAaHUEM BBIJAHHBIX
TecT-3aJJaHUi Ha OyMaKHOM
HocuTene. Bpems
tecTupoBaHus 30 MuH. 3aTem
OCYIIECTBIISIETCS IPOBEPKA
TECTa dK3aMEHATOPOM U
BBICTABIISIETCS OIIEHKA
COTJIACHO METOAMKHU
BBICTABJICHUS OLICHKHU.

HIkana oueHMBaHUS MPOMEKYTOUHOM ATTECTALIUM: 3a4eT.

HIxana
Onucanue
OLICHUBAHUSA
Brimonnensl Bce oO0si3aTesibHBIE YCJAOBUSI MOATOTOBKHM CTyAeHTa K
3auTero NMPOMEKYTOYHOM aTTecTalMu, MPEAYyCMOTPEHHBIC porpamMmoit
quciumuinHbel.  CTYJIEHT JAEMOHCTPUPYET COOTBETCTBUE 3HAHUN, YMEHMH,
HaBBIKOB MIPUBEICHHBIM B TadJmmax IOKa3aTejIeH, OTIepUpPYyET
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npuoOpETeHHBIMU 3HAaHMSAMHU, YMEHHUSMM, HaBbIKAMU, IPUMEHSET HUX B
CUTYyalUsX TIOBBIIIEHHOW CJI0XHOCTH. [Ipy 3TOM MOryT OBITH JOMYLIEHBI
HE3HAUUTENbHbIE OIIMOKHM, HETOYHOCTH, 3aTPYAHEHUS NPU aHAIUTHYECKUX
OIepanmsx, IEPEHOCE 3HAHUM M yMEHUH HAa HOBBIE, HECTAaHAPTHBIC CUTYALIUH.

He BomonHeHsl — 00si3aTe/ibHbIe YCJOBHSI MOATOTOBKH CTYJAeHTa K
MPOMEKYTOUHOM ATTECTAIUM, 1PeOyCMOMPEHHbLE NPOSPAMMOL OUCYUNTIUHDL,
NJIN cTyneHT OeMOHCTPHUPYET HEMOJHOE COOTBETCTBUE 3HAHUMW, YMEHHI,

He 3auTeHO | HAaBBIKOB  NPUBEJACHHBIM B  Ta0iuuax  IoKa3aTeNeil, JOoMycKaroTcs
3HAYUTCJIBHBIC OHII/I6KI/I, MMPOABIACTCA OTCYTCTBUC 3HaHI/II\/'I, YMGHHﬁ, HaBBIKOB
0 pAy TIOKa3aTeNIel, CTYIEHT UCIIBITBIBAET 3HAYUTEIIbHBIE 3aTPyAHEHUS NIPU
ONCpHUPOBAHNHU 3HAHHUAMU U YMCHUAMMU ITPHU UX IICPEHOCC HAa HOBBIC CUTyalluH.

7.3. OuneHouHbIE CPeACTBA

7.3.1 Texymmii KOHTPOJIb

KommnuiekT 3aganuii 1Jisl BLINOJHEHUS
pacuyeTHo-rpadpuueckux pador (PI'P)
3AJIAHME 1.

1= [ F (e, y(x),y'(x)dx

Hajitu Bapuanuio GpyHKIHOHAJIA *0

Ne F(x,y,y") Ne F(x,y,y")

BapUaHTa BapuaHTa
1 16y° —y'* — 4 2x°y' =y (x+1)
—2y-sinx
2 xy+y° —2y%y 5 xy'? =y x
3 v+ 2y 6 yi-y'-ey
3AJJAHME 2.
I = [F(x,p(x),'(x))dx,

HaiiTn 3xcTpemMans (pyHKIHOHAIA %o

VAOBJIECTBOPAIOIIYI0O TPAHUYHBIM YCJI0OBUAM Y(xo) =Yy, Y(X;) = ).

Ne Bapuanra F(x,y,y") X, Yo X, Y,
1 2 3 4 5 6
1 xy' + " 0 0 2 3

16y* =y +32xy 0 0 n/8 0
2 y'2+4yy’—4y2 n/6 0 n/3 1
Y+ +2ye" 0 0 1 E
3 X2y +12y° 1 1 2 1
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16y° —y"* =2y -sindx 0 0 m/8 0

3AJJAHME 3.

HaiiTn 3xcTpemMans (pyHKIHMOHAIA
1= [Flx, y(x),y'(x),2(x),2'(x) d,
YAOBJICTBOPSIIOIIYI0 TPAHUYHBIM YCJI0BHAM

(X)) =yo, Y(x)=y, z2(x)) =2z, z(x)=2z.

Ne
Bapy- Flx, y(x), y'(x),2(x),z"(x)] X, Yo z, X, Y z,
aHTa
1 V2427 42y 0 0 0 | 7/2 | 1 1
2 y? -z -2 0 1 1 3 3
3 3x*y—8x’z+ 'z’ 0 0 0 1 3
4 V'z'+6xy+12x°z 0 0 0 1 1 1
5 y'z'—yz 0 0 0 /2 1 1
3AJAHUE 4.
HajiTu ceMeiicTBO IKcTpeMaJieil pyHKUMOHAIA
1= jF[x,y(x),y'(x),y"(x),...,y(") (x)]dx.
Ne F
BapunanTa
1 Y —4y" +60xy +16y + xe
2 4y° —2xy+5y"7 +y"
3 V" +4y" +120xy + 64y + xe
4 Y42y +0,5y7 —xpy + ye
5 240y — y"?
3AJJAHME 5.
I = jF[x,y(x),y'(x),...,y(") (x)]dx
HaiiTu 3xcTpemanb pyHKIHOHAIA %o ,

YO0 =Yor V()= Vi) = 10"
y(x ) =)y y'(x ) = y' y(”—l)(x ) =y (n-1)
YAOBJICTBOPHIOINYI0 TPAHUYHBIM YCJIOBUAM: 1 15 : s 1 el

Ne F I'pannuHBbIC ycnoBuUs
Bapu-
aHTa
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1 yﬂ2 _

2yl2 + y2

y(0)=0, y'(0)=0, y(m)=0, y'(m)=1

2 y¢12+y!2_y63x

y(0)=y'(0)=0, »1)=0, »y'(1)=1

3 Y49y —2y(cosx + ¥(0)=y"(0)=0, y(27m)=yQ2r)=1
+sin x)
4 Yy —=16y"* —2y-sinx y(0)=y'(0)=0, y(z/4)=y'(x/4)=0
5 Y-yt =27y y(0)=y'(0)=y(x/2)=0, y(x/2)=1
3A/TAHME 6.
Peminth BapuanMoHHYIO 32124y €O CBOOOIHBIMHM KOHIIAMH
1= [F[x,p(x),y'(x)]dx
NI PyHKUIMOHAJIA %o .
No F YpaBHeHUs BEpTUKAICH
Bapuanra
1 y'2_4y2_5y.cosx )C:O, x:ﬂ:/6
2 y'* —4y* +2y-sin3x x=0, x=r/4
3 Yy —y* +4y-cos2x x=m/2, x=m
4 y'2—16y2+2y-e"* x=0, x=xn/8
5 4y* —y"* +8xy x=n/6, x=m/3

Pemuth BapuallHOHHYIO 3a1av1y CO CBOﬁO}IHLIM KOHIIOM JIJIdA (l)yHKIIHOHaJIa

1= [ Pl (.o

Ne F I'pannunoe YpaBHeHHe
Bapuanra YCIIOBHE BEPTUKAIIN

6 V7 =4y +8yx* —4y? y(0)=0 X=7n

7 Yy —ey' -4y’ y(0)=1 X=7n

8 y'? —4x*y’ —8xy y(0)=0 x=1

9 y? =y =2y-cosx y(0)=1 x=n/4

10 y* =y +4y-sin2x y(0)=1 X=r

3AJJAHUE 7.

Peminth BapuanMoHHYIO 32/1a4y € NOABHKHBIMHU IPAHULIAMM:
1). HaiiTu kpaTuaiiiiee paccTosiHHE MEXly apaboIoi U MpsIMOii:

I No BapmanTa |

VYpaBHeHue napadoInl | YpaBHeHUE TPSIMOM |
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1 y=x>+1 y=2x-4
2 y=x"-1 y=-x-4
3 y=—x’ y=3-x
4 y=2-x’ y=x+6
5 y=x"+2 y=x

2). HaiiTu kpartyaiiiiee paccTosiHE MEXAY OKPYKHOCTBIO U MPSMOI:

Ne BapuanTa YpaBHEHUE OKPYKHOCTH YpaBHeHHUE IPIMOI
6 X’ +y =4 y=x+4
7 (x+l)2+y2:1 y=2-x
8 xP+y’ =1 y=4-x
9 x2+y2:4 y=2x+8
3AJJAHHUE 8.

Pemiuth BapUallMOHHYIO 3ala1y Ha yCJ'[OBHin;I IKCTPEMYM:

I =] FLx, y(x),y'(x))d

Haiitn skcTpemans  QyHKIIMOHATA %o , YIIOBJIETBOPSIONLY IO
()= . y0r) = K = JGLx, y(x),y'(x) e
I'PAHUYHBLIM YCJIOBUIM VX)) = Yo, VX )=y WHTETrPAILHON CBSI3U o
Ne F Xy X Yo Vi G K
BapHaHTa
1 y’2 0 4 0 0 y2 1
2 y'2 0 4 0 1 y-sinx 0
3 ' 0 /2 0 /2 y-sin2x T
4 y-sinx 0 T 0 T Y 3m/2
5 y'2 0 1 0 5 Xy 1
3AJJAHME 9.

Pemnts MeTogom bByOHOBa 3a1auy 00 n3rnde 0ajaku,
HCMOJb3YSl MOJIHOE BADHALIMOHHOE YPABHEHHE U3ruda 0aakm:

1
[(ED"™ — q)dydx+ M&)'|,—Q8y |, =0,
0

Trac y(x)’ M(.X), Q(x) "~ COOTBETCTBEHHO HpOFI/I6, PI3FPI6aIOIHI/II>'I MOMCHT H IIOIICpCUYHasd Cujia B
IMPOU3BOJILHOM ITOIICPCYHOM CCUCHUU 0ajKku ¢ a6CI_[I/ICCOI>'I X, EI —U3ruOHas )KECTKOCTh 6aJ'IKI/I,

(%)~ nonepeunas pacnipeienennas Harpyska, paBHas
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o, (x) npu 0<x<l[/4,
q(x)=20,(x) npu 1/4<x<l/2,
o,(x) mpu 1/2<x<l.

Bripaxenus ans QyHKuui 1 (x), 9,(x), 05(x) yKa3aHbl B Ta0JIHIIE:

No TpanuHsIe 0,(x) 0, (x) 0:(x)
Bapuanra Yenosus
1 4 2q, qo(1=x/1)
; 2(0)=)"(0)=0_ 0 —y .
; W()=1"()=0 7 . 0
4 4 q,(1=x/1) 0
5 0 q,(1—x/1) 24
3AJIAHUME 10.

Pemuts MeTooM Putia B IBy4JIeHHOM NPUOJIMKEHUH 3a1a4y 00 u3rnde 6aaku,
HCNOJb3YSl BbIPAKeHHUe /1JIs1 MOJHON MOTeHIIHAJIbHOM YHePruM 0AJIKH NpH u3rude:

LEI
3=I(—y ? —qyjdx,
o\ 2

rne El - wsru6nas xectkocts Ganku, (x) Mporud B NPOU3BOJIBHOM IONEPEYHOM CEUYEHUU

Oanku c aOcruccoil  x, q(x) TIOTIEpeYHas paclpe/iejiCcHHas Harpyska, onpezensiemMas B
COOTBETCTBUH C TAOIUIIECH U3 3a0aHusg 9.

KoMILIeKT TeCcTOBBIX 3aI[aHI/II7[

BAPHUAHT Nel

3AJIAHUE 1
X
I= j[2x3y' + "% (x = 1)]dx
Haiit Bapuanmio GhyHKIHOHAIA 0
| OtBer
3AJIAHUE 2

CoctaBuTh ypaBHeHue Difnepa a1 GpyHKIHOHANA

X
I=[(y" +4y'cos2x —2ysin3x)dx

X0

| OTtBer |
3AJJIAHMUE 3
!
I=[(y"? -4y +2xp)dx
Haiitu cemeiicTBo skcTpeManeit pyHkinoHana o
BAPUAHTHI OTBETOB:
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1y ¥=Cycos2x +C,sin2x +0,25x 2y ¥ =Ce™ + Cye ™" +0,25x
3y ¥=C cos2x+C,sin2x —0,25x V= Cie*" +Cyxe™ +0,25x

3AJIAHME 4

Haiitu pemienne BapuWalMOHHOW 3a/ladyd C HEMOABMIKHBIMH TpPaHUIIAMH Ui (PYHKIIMOHAIA

I=[(y"=2ye")dx,  y(0)=0, y(1)=0.
0

BAPUAHTBI OTBETOB: 1) ¥ =—¢ *(e=Dx 5 y=-e +ex+l
3) y=—e"+(e-Dx+1 4)y=e"+(l—e)x—1_
3AIAHME 5

CoctaBuTh ypaBHeHus Jilniepa ais GyHKIHOHATIA

X
I= f(z'2 +4xz = 2yx* —y'?)dx

X0

| OtBeT |

3AJIAHME 6

CocraBuTth ypaBHeHue Ditniepa - [lyaccona mist pyHkunoHana

1=J‘(y112_2yr2+y2_2yex)dx

X0

| OtBeT |
3AJJAHME 7
X
I=[(y"* —16y%)dx
Haiitu cemeiicTBo 3KcTpeManeit pyHKIroHaIa o0

BAPHAHTBI OTBETOB: 1) ¥ =Cie” +Coe™ + Cyxe™ + Cyxe™
2 V= C,e** + Cye ™ + C;cos2x + C, sin 2x
3) V= Cleﬁx cos~/2x + Czeﬁx sin~/2x + C3e_‘5x cos~/2x + C4e_‘5x sin~/2x
4 V= C,cos2x + C,sin2x + Cyxcos2x + Cyxsin 2x
3AJIAHUE 8
Haiitu pernieHune BapHalMOHHOM 3agauyd  cO CBOOOJHBIM KOHIIOM Uil (PyHKIMOHANA
I=T(y’2—2y’+2ysinx)dx, y0)=0, x=rx
0
BAPUAHTBI OTBETOB:
Y= sin x V= —sinx+x/x 3) V= —sinx 4= —sinx+2x
3AJTAHUE 9

Jli1s BapualioHHOM 3a/1a4M ¢ OJIBUKHBIMU I'PaHUIIAMH COCTaBUTh YCJIOBUS TPAHCBEPCAIBHOCTH,
€CJIM CEMEHCTBO 3KCTpeMaliell GpyHKIoHaIa
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X1
I=[ 1+ y' % dx
Yo HMEET BU

P(x)=x"+3, y(x)=x-3

y=Cx+C

2, a ypaBHEHUS 33JJaHHBIX KPUBBIX:

| OTtBer |
3AJJAHME 10
Jl1st BapraIllmOHHOMN 3a/1a4d Ha YCIIOBHBIN AKCTPEMYM I (DyHKITMOHAIIA
X X
I:f(y'2—9y2)dx K=I(y2—2x)dx
o IIPY HAJU4YMM HMHTEIPAJIbHON CBA3U o COCTAaBUTh
paciIMpeHHbIN (YHKITMOHA.
| OTtBer | |

Jlyis ipoBeieHUs] TEKYILEro KOHTPOJI 3HAHUN CTYJIEHTOB B JUCTaHIIMOHHOM (hopmare B
paspabotanHoM  Kadeapoir «MaremaTuka»  OHJAMH-Kypce HMMEIOTCS IPOMEXKYTOUHBIE
KOHTpPOJIbHBIE PAOOTHI.

3.2. [Ipome:kyTOUYHAS aTTECTAIUSA

KomiutekT Bonpocosn
Bonpocul k 3auemy (4 cemecmp ounoit popmul 00yuenus)
(n1st ouenku komnerenuuun OIIK-1)

1. JladiTe onpenencaue MoHITHS (PyHKIIMOHAIIA.

Jlaiite ompeneneHue MOHATUS Bapualuu (GYHKIUH. B 4yeM ero oTiu4ue OT MOHSATHS

maddepennmana GyHxun?
3. B uyem 3akirodaercs nepecTaHOBOYHOCTH OMEpaluii BapbUpoBaHUs U AudQepeHupoBanus,

BapbUPOBAHUS M HHTETPUPOBAHUSI.
4. TloHsATHe HEMPEPHIBHOCTH U JTMHEWHOCTH (PyHKIIMOHAIIA.
[TonsTre Bapuanuu QyHkroHana. B yem 0coOeHHOCTh TEXHUKHU BapbUPOBaHMS?

| = JJF(X, y, y")dx.

X0

e

6. ®opmyia /i BbIYMCICHUS Bapualuuu QyHKIMOHAIA
[ToHsATHS a0COTIOTHOTO U JOKAJIBHOTO SKCTPEMYMOB (DYHKIIMOHATIA.
8. OcHoBHas leMMa BapHallMOHHOTO ncuKciieHus. Heo6xoanmoe ycioBue S3KCTpeMyMa.

| = fF (x,y,y)dx.

9. TlocraHoBka mpocTeliel BapuallMOHHOM 3a1a4u s (pyHKIIMOHAIA %o
VYpaBuenue Ditnepa. [lonstue sxcTpemant.
10. Paznuunbie popMbl 3anicu ypaBHEHUs Ditniepa.

=

11. YactHple cilydyau HMHTETPUPYEMOCTH ypaBHEHus Oiliepa A (QYHKIMOHAJIOB:

l =TF(x,y)dX, l :?F(y’)dx / :TF(x,y')dx, / :TF(y,y')dx.

0 0 0 0

b

12. TlocTaHOBKa 3a7a4u 0 OpaxUCTOXpOHE. 3aNUIINUTE YpaBHEHUE IMHUU HAMCKOPEHIIIEero cKara.
13. 3agaua 0 HaMMeEHBLIEH IUIONIAJAM IMOBEPXHOCTH TeJla BpAIlCHHS. 3alUIIUTE YpaBHEHUE
HEIHOU JINHUH.

24



14. 3amaua ¢ HEMOABIKHBIMU TpaHUIAMM IS (PYHKIMOHANA, 3aBHCALIETO OT HECKOJIBKHX

| = jF(x, v.y,z2,.)dx

GyHKIMI %o

15. 3agaya ¢ HEMOABM)XHBIMU TpaHUIIAMU IS (YHKIIMOHAJIA, COJIEPIKAIIETO IPOU3BOIHBIE JI0 71-

x
I=[Fy. Y.y . y™)dx
'O MOPSIJIKA BKIOYUTEIBHO %o
x|
I = IF(x, v, V', y"dx
16. YpaBuenue Jitnepa-Ilyaccona s GpyHKIuOHaNA *0 U B 00ILeM cirydae

X
= [FX .Y,y .y )dx

11t QYHKIMOHAIA Xo

17. dyHKIMOHAN, coaepXamuii (YHKIIMA HECKOJbKHX IIe€PEMEHHBIX. YpaBHEHHE Oiinepa-
Octporpaackoro.

| = fF(x, y, y')dx.

18. TlocTaHOBKa 3aa4u CO CBOOOAHBIMU KOHIIAMH TSI (PyHKIIMOHAIIA %o

19. Kakoii BUJlT UMEIOT TPaHUYHBIE YCJIOBHUS B BapUAIMOHHOW 3a/1aye CO CBOOOHBIMU KOHIIAMHU

X
I = fF(x,y,y')dx

Ul PyHKITMOHATA o0 ?

| = fF (%, y, y"dx.

20. ITocTaHoBKa 3a7a4u C TMOABM)KHBIMH TPaHUIIAMU I (PyHKIIMOHAIA Xo

VYcnoBus TpaHCBEPCAIBHOCTH.
X
=[x y)y1+y?)dx

21. CMBICT YCIIOBHIA TPAHCBEPCATHHOCTH JIJIsT ()YHKITHOHAJIOB %o

22. ITocTaHOBKA BapHallMOHHOW 3aJ]aul Ha YCIOBHBIM HKCTPEMYM.

23. Meron HeompeIeeHHbIX MHOXKUTENEH Jlarpamxka.

24. IlpsmMble METOABI BapuallMOHHOTO McuuciaeHus. Meroa Putna.

25. IlpsiMble MeTOABI BapHallMOHHOTO ncuKciaeHus. Meroa byoHosa-I"anepkuna.

Tunosbie BApUAHTHI OUJIETOB

MHHHUCTEPCTBO HAYKHU U BBICILIEI'O OBPA3OBAHUS
POCCHUMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE I'OCYJIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEXJIEHUE BBICIIET'O OFPA3OBAHMU S
«MOCKOBCKHUM MOJIUTEXHUYECKHA YHUBEPCUTET»
(MOCKOBCKHWH IMOJINTEX)

daxynpTeT 0a30BBIX KOMIIETEHITHH, kadenpa MaTeMaTHUKH
Hucuunnuna «OCHOBBI BApUAIMOHHOTO UCUUCTICHUS

Oo6pazoBatenpHas nmporpamma 15.03.03 — IIpuknannas MexaHuka

Kypc 2, cemectp 4

BUWIET Ne 1
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1. IlonsaTne Bapuanuu (QyHKIUH. IlepecTaHOBOYHOCTh OllEpalliii BapbUpPOBAHUSA U
g depeHIMpOBaHNsl, BADbUPOBAHUS U UHTETPUPOBAHMUSL.

X
[("* +9y"* =2y cos x)dx
2. HaiiTu ceMeHCTBO SKCTpeManeld pyHKIHoHama ™0
3. Pemmth BapuanMoHHYIO 3aJja4y CO CBOOOAHBIMU KOHIIAMHU IS (byHKU;I/IOHana

f(ylz -y +4ycos2x)dx,
n/2 x=n/2, x=m.

YTBepKIeHO Ha 3aceqannu Kadpeapsl MmareMaTku « 31» 03 2026 r., mpotokon Ne 7
3aB. kadeapoii O.M. bapanosa / /

MUHHCTEPCTBO HAVKU U BBICLIIET'O OBPA3OBAHUS
POCCHIMCKOU ®EJIEPALTUN
®EJIEPAJIBHOE T'OCYIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJILHOE
YUPEX/IEHUE BBICILLIETO OBPA3OBAHUS
«MOCKOBCKHH NOJUTEXHUYECKU YHUBEPCUTET»
(MOCKOBCKHWH MMOJIUTEX)

®axynbTeT 0a30BbIX KOMIIETEHIIHH, Kadenpa MaTeMaTUKU
I[I/ICI_[I/IHHI/IHa «OCHOBBI BAapHUallTUOHHOT'O UCHUCIICHUS

O6pazoBatenpHas mporpamma 15.03.03 — IIpuxnannas MmexaHuka

Kypc 2, cemectp 4

BUJIET Ne 2

1. IlonsTHe Bapualuu GpyHKIHMOHAIA.

1
[(y"* —48y)dx,
2. Haiitu skctpemans pyakiponana 0 YIAOBJIETBOPSAIOIIYIO I'PAaHUYHBIM YCIOBU-
ar YO)=1L y(0)=-4, y1)=0, y'(1)=0.

X
J'(ymz _ ynZ _ 2yex)dx.
3. Haiitu ceMeicTBO 3KCTpeManeit GpyHkipoHama 0

VYTBepxkeHo Ha 3aceqanuu Kadeapsl MmareMaTHKi « 31» 03 2026 r., mpotokon Ne 7

3aB. kadeapoii O.M. bapanosa / /

Jlia mpoBeAeHHUsS MPOMEKYTOYHOTO KOHTPOJIS 3HAHUI CTYJEHTOB B JUCTAaHIIMOHHOM
¢dopmare B pazpaboraHHOM Kadenpoil «MartemaTtuka» oHJaiH-Kypce « OCHOBBI BapUallHOHHOTO
WCYHCIIEHUS] UMEIOTCSI HTOTOBbIE TECTHI.
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