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1. Hean ocBoeHMs AUCHUIIMHBI
LlenssMu OCBOEHMS JUCUMIUIMHBI (Moayisi) «/nddepennuansabie ypaBHEHHS - GOPMHUPOBAHUE

U Pa3BHUTHE Y CTYJICHTOB MPO(ECCUOHATBHBIX U CIEIUATBHBIX KOMIETCHIIUN, TO3BOJISIFOIINX UM
Ha 0a3e OCBOCHHBIX TCOPETHUECKUX M MPAKTHYECKHX OCHOB MAaTEMaTHYECKOro armapara
OCYHIECTBIISITh  NMPO(PECCUOHAIBHYIO  JI€ATEIbHOCTb. dopMHpOBaHUE  COBPEMEHHBIX
TEOPETUYECKNX 3HAHUW B 001acTh OOBIKHOBEHHBIX JU(pdepeHalbHbIX YpaBHEHUN W
MPAKTUYECKUX HABBIKOB B PEHICHHMH M UCCIEIOBAHUU OCHOBHBIX THIIOB OOBIKHOBEHHBIX
muddepeHIMaTbHBIX YPAaBHEHUI U UX CUCTEM.

Ilepeuens mpodeccHOHANBFHBIX CTaHAAPTOB, OOOOIIEHHBIX TPYAOBHIX (YHKIHHA U TPYIOBBIX
(GYHKIUH, COOTBETCTBYIOIINX MPOPECCHOHATLHON IEATETLHOCTH BITYCKHUKOB

HaumeHnoBanue nokymeHTa Kon HaumenoBanue 6a30B0ii Tpyniibl, JOKHOCTH
(npodeccun) uam crenratbHOCTH

OK3 2320 [IpemomaBaTeny B cpeHEH KOS
2340 [peniogaBarenyu B CUCTEME CHEUATBHOTO
o0OpazoBaHUA
Kon n 0O06001eHHbIe TPYA0BbIE PYHKIUMN Tpynosbie pyHkuuu
HaHMeHOBaHHe Kox HaumenoBanue Yposensn HaumenoBanue Kon Yposenb
npogecCHOHATIBH KBaJIM(pUKA (moxypoBeH
oro 14001 b)
CTaHIapTa KBaTU(UKa
A

01.001 Ilemaror Ilemarornueckas O6menenarornuec | A/01.6
(menmarormueckas JeATEeTLHOCTD T10 Kast pyHKIHs. 6
JESITEILHOCTh B MPOEKTUPOBAHUIO U OO0yueHue
JIOIIKOJIBHOM, peanuzanuu Bocnurarensnas | A/02.6
Ha4aJIbHOM 00pa3zoBaTeIbHOTO JICSITEIIBHOCTh 6
00111EM, A | mpomecca
OCHOBHOM 0011IEM, 00pazoBaTeIbHBIX 6
CpeaHeM 001eM OpraHu3aIMsIx PasBuBaroras AJ03.6
00pa3oBaHUN) JIOLITKOJILHOTO, JIeSITEIIEHOCTh
(BociuTaTeNh, HAYaJILHOTO O0IIETO, 6
YUUTEID) OCHOBHOTO 00111€TO,

cpenHero o0riero

obpa3oBaHus

Ilegaroruueckas Ilenaroruueckast

JIEATEIILHOCTD 110 JESATEILHOCTB 110

MPOEKTUPOBAHUIO U peanu3anmu

B | peamsamuu 6 IporpamMm B/03.6 6

OCHOBHBIX OCHOBHOTO U

0011eo0pa3oBaTeIbHBIX CpEeIHETO

nporpamMm o011ero

obpa3oBaHUA




Mecto mucuuninnbl B crpykrype OIIOII 6akanaBpuara
Jucuummna «lnddepennuanbHbple ypaBHEHUs» BXOAUT B 0a30BYI0 4YacTh 00s3aTEIbHBIX
JUCLIUIUINH MaTEMaTUYECKOI0 U €CTECTBEHHO-HAYYHOT'O LIUKJIA. SIBISETCS OTHUM U3 HauyalbHBIX
pa3zeroB COBPEMEHHOM MaTeMaTUKHM U UIPAeT BAXKHYIO POJb B OCO3HAHHOM OCBOEHHMH JIPYI'HX
MaTeMaTHYECKUX U MPHUKIAJHBIX TUCIMIUINH, TaK Kak MeTo/Abl Au(QepeHInanbHbIX YpaBHEHUH
HaXoIAT caMo€ IIMPOKOe IPHUMEHEHHE BO MHOTMX HayKax, Ha MEpBBIM B3IVIAA, BeCbMa
OTJAJIEHHBIX OT MAaT€MaTUKU. JTa AUCLUIUIMHA BMECTE C MAaTEMaTUYECKUM aHAJIN30M, TEOPUEH
(YHKIMH KOMIUIEKCHOM NEepeMEeHHOH ABIAIOTCS (DyHIaMEHTOM, Ha KOTOPOM CTPOMTCS BCA
MaTeMaTHyecKas HayKa.
Juddepenunanbable ypaBHEHUS IPEAIIECTBYIOT AUCHUIUIMHAM: « KOMIUIEKCHBIN aHanu3»,
«YpaBHEHUS C YaCTHBIMU MPOU3BOAHBIMIY, « Teopus urp» u ap.

3. Pe3yabTaThl 0CBOEHUS AUCUUILIMHBI (Moay.is1) AuddepeHunaibHble YPABHEHHUS
[Ipouiecc m3yueHus AMCIUIUIMHBI HANpPaBJICH Ha (OPMHUPOBAHUE DIIEMEHTOB CIIEAYIOIINUX

koMmrereHuit B coorBerctBur ¢ @I'OC BO 1o nanHOMy HanpaBJIeHUIO:

OCYILIECTBISATH TOUCK,
KPUTHYECKHUI aHaIU3
nH(popMaInH,
MIPUMEHSTh
CUCTEMHBIN ITOAXO0]
JUTSL pelIeHust
IMOCTaBJICHHBIX 3a/1a9

BbI/IETISIS €€ 0a30BbIe
COCTABJISIOIHE;

VYK 1.2:0mnpenenser,
UHTEPIPETUPYET U PaAHKUPYET
uHpopmaruio, TpeOyemMyro st
peLIeHHs TOCTAaBIEHHON
3ajauy;

VYK 1.3:OcymiecTBisieT mouck
UHPOPMALIAH JITTSI PEIICHHST
MIOCTaBJIEHHON 3a7a4H 110
Pa3IMYHBIM THUTIAM 3aIPOCOB
VK1.4: IIpu obpabotke
UH(pOpMaLUU OTINYAET
(bakThl OT MHEHHUH,
WHTEPIPETALNI, OLIEHOK,
bopmynHpyeT cOOCTBEHHBIE
MHEHHS U CYXKICHUS,
apryMEHTHPYET CBOU BBIBOJIBI
Y TOYKY 3pPCHUSI.

VYK 1.5.: PaccmarpuBaer u
npeyiaraeT BO3MOKHBIE
BapUaHTHI PEIICHUS
IMOCTaBJICHHOM 3a/auH,
OLIEHUBAs UX IOCTOMHCTBA U
HEI0CTaTKU

Kog HaumenoBanue WNHaukaTop 10CTHXKEHUA B pesynbprare ocBoeHUA
KOMIIETEH- KOMIIETEHIIH KOMIIETEHIIVH JMCLUIUIMHBI 00y4JaroLuics
LUH JAOJIKEH:
VK-1 YK-1. Cnocoben VYK 1.1: Ananusupyer 3aiady, | 3Harsb:

[{enu u 3a1aun HAy4YHBIX
UCCIIeIOBaHMII 110
HaIpaBJICHUIO
NesTeIbHOCTH, 6a30BbIe
MIPUHIIAITE ¥ METOJIBI FX
OpraHu3allfK; OCHOBHbBIE
HMCTOYHUKHU HAy4YHOU
uH(popManuu U TpeboBaHUs
K [IPE/ICTaBICHUIO
UHGOPMAIIMOHHBIX
MaTepHasioB; CIIOCOOBI
oTpeieNIeHUs BUJIOB U TUIIOB
po¢eCCHOHAIBHBIX 33]1a4,
CTPYKTypUPOBaHHE 33724
Pa3IMYHBIX TPYIIIT,
(bOpMYyIIUPOBKH U3BECTHBIX
YTBEPKICHUM, CIIEICTBHUM U3
HUX

YMmers:

CocTtaBnarp 001U TIIaH
paboTHI IO 3a/IaHHOMN TEME,
npeagaratb METOIbI U
croco0bl 00paboTKH
PE3yNIbTATOB, MPOBOIUTH
UCCIJIETOBAHMUS 110
COTJIACOBAaHHOMY C
PYKOBOJUTEIEM ILIaHy,
MPEJICTABIISITh NOJTyUYECHHBIC




pe3yNbTaThl, BHIOUPATh
Haunbosnee 3¢ heKkTuBHBIC
METO/IbI PELICHHSI OCHOBHBIX
TUIIOB 3a/1a4,
BCTPEYAIOIINXCS B
MaTeMaTHKe.

OIlK-1

Crnioco0eH npuMeHsTh
(dhyHIaMeHTaIbHBIC
3HAHUS, IOJTYYCHHEIC B
o0nacTu
MaTEeMaTHYECKHUX U
(WIM) eCTECTBEHHBIX
HayK, ¥ HCIIOJIb30BaTh
uX B
npoeccruoHabHOM
JEATEIbHOCTH

3HaeT: MeToabl HCCIICIOBAHMS,
[IPUMEHSEMBIE B
MaTeMaTUYeCKOM aHaJu3e,
KOMILIEKCHOM U
(YHKIMOHATIFHOM aHAJIH3E,
anredpe, aHaATUTHYECKON
T€OMETPUU U TOTIOJIOTHH,
nuddepeHImaIbHBIX
YPAaBHEHUSAX, JUCKPETHOMN
MaTe€MaTHUKe U MAaTEMaTHYECKOU
JIOTUK, TEOPUU BEPOSITHOCTEH,
MaTeMaTUYeCKOW CTaTUCTUKE U
CIIy4alHBIX MpoLeccax,
YUCJICHHBIX METOJIaX,
TEOPETUYECKON MEXAHHUKE.
Ywmeert: [1y0nndHo A0Ka3bIBATh U
00BACHATH (DyHIaMEHTAIbHbBIE
PE3YJIbTaThl, COOTBETCTBYIOLINX
pazzienamM MaTeMaTUKHU
Biraneer: HaBblkamu cTpororo
TOKa3aTeNIbCTBA YTBEPKICHUHN B
00yacTl MaTeMaTH4ECKOIro
aQHaJIM3a KOMIUIEKCHOTO U
(GYHKIIMOHAJILHOTO aHaJIN3a,
anreOpsl , aHATUTUYECKOM
reoMeTpuH , 1uddepeHuanbHoON
r€OMETPUU U TOMOJIOTUH,
nudpepeHIaTbHBIX YPaBHEHUH,
NTMCKPETHON MaTEMaTUKH U
MaTeMaTHUCCKOM JIOTHKH,
TEOPHUH BEPOATHOCTEM,
MaTEeMaTUYeCKOW CTaTUCTUKH
CIIy4alHBIX IIPOLIECCOB,
YUCJICHHBIX METOJIOB,
TEOPETUYECKON MEXaHUKHU

Bnaners:
CHUCTEMAaTUYCCKHUMHU
3HAHUSIMU 110 HAPABJICHUIO
JEATEIbHOCTH;

YTy OJICHHBIM 3HAHUSMU TI0
BBIOPAHHOW HANPaBJICHHOCTH
IIOJITOTOBKH, 0a30BLIMHU
HaBBIKAMH TIPOBEICHUS
HAy4YHO-HCCIIEI0BATEIbCKIX
paboT 1Mo MPEII0KEHHON
TeMeE.

11K-3

CriocobHOCTh
CTPOroro
JI0Ka3aTeIbCTBA
YTBEPXKACHUA,
chopMyIHpoBaTh
pe3yJibTaT, YBUIETH
CIEICTBUS
IIOJIy4EHHOT O

3HaeT yTBEPKACHUS,
HAXOSIINUECs B IIMPOKOM
nuana3oHe, TpeOyrorme
OPUTMHAJILHOCTH aHaJIN3a.
YMeeT nonb30BaThCA
OTpaOOTaHHBIMH H
MaJION3BECTHBIMHU METOITAMHU
aHanusa. Bianeer
METOJIMKAMHU J0Ka3aTeIIbCTB,




noaxoaga

pe3yJibrara TpeOYIOMMUMH a0CTPAKTHOTO
MBIINIJICHUA 1 KOMIIJICKCHOT'O

4, CTpyKTypa M cojep:KaHue TUCHUIIUHBI (MoayJisi) JuddepeHunanbHbie ypaBHEeHUs

4.1. CTpyKTypa ATUCHHUILINHBI (MOIYJIsI)

OO0mias Tpy10eMKOCTh IMUCIUILIMHBI COCTABIIACT S 3a4eTHBIX eauHuIl, 180 yacos.

Buj yueOHo# padoThI Bcero IMopsiaxoBeIil HOMeEp
cemecTpa
3

O01mas Tpy10eMKOCTh TUCIIUILTHHBI BCETO (B 3.€.), B 43e. 45 z.e.

TOM YHCIIE:

Kypcosoii npoekTt (pabora)

AyIUTOpPHBIE 3aHSITHS BCETO 84 84

(B akaj. yacax), B TOM 4HcIIe:

Jlexmu 36 36

[IpakTrueckne 3aHITHS, CEMUHAPHI 32 32

JlaGoparopHbie pabOThI - -

CamocTosiTenbHas paboTa Bcero (B akaf. 4acax), B TOM 33 33

qHCIe:

KCP - -

OK3aMeH 27 27

OO0mast Tpy10eMKOCTb TUCLUILTHHBI 144 144
Ne/ Bunas! yue6HOI paboThI, BKIIIOYAs CAMOCTOSATEIHFHYIO DOpMBI TEKYILETO
Ne paboTy CTYZEHTOB U TPYJIOEMKOCTH (B Yacax) KOHTPOJIS yCHIEBAEMOCTH

HanmenoBanue
paszienoB U TeM

ceMecTp

(o HenesiM cemecTpa).
DOopMBI IPOMEKYT. aTTECT




JUCHUIIMHBL (MOJTYJIS) AynuropHas paborta CamocrosTenpHas
pabota

BCEro
JICKIHH

[Ipaxr. 3anaTus
Jlabopart. 3aHsTHS
Jlp.BHUIbI KOHTAK. pab.
Bcero

Kypcog. pa6(.mpoekr)
[ToaroroBka K 3K3.

w
~
N
w
(o]
=
[op]

Paznea 1. 20 | 25
JAudppepennuanbHbie
ypaBHeHus 1-ro
nopsiaAKa

3amaun, MPUBOASIIUECS K 2 2
mdpepeHITaTHBHBIM
ypaBHEHUSM (YaCTHBIC
pernieHust, o0
UHTErpa, oouiue
pelieHus, noie
HaIIPaBJICHUH,
W30KJIMHBI)

YpaBHeHus € 2 3
pa3IensoIMMU
MIEPEMEHHBIMU

OnHopoaHsbie U 2 3
MIPUBOIAIINECS K HUM
ypaBHEHHUS

Jluneiinsle ypaBHeHUS 1- 2 3
ro NnopsiaKa

VYpaBHenue bepryum 2 2

CobecenoBanue
Konoksuym
IIpoBepka TecToB

| IIpoBepka KoHTp.pab
ITpoBepka pedepara
[TpoBepka scce u
Kypcogas pabota

w| Hdpyrue Bumpl

N




1.6

YpaBHEHUE B MOJTHBIX
nuddepeHnmranax.
WHuTerpupyromuii
MHOXXHTEIb

1.7

Teopema Komu miist
YpPaBHEHHUH MIEPBOrO
nopsJIKa

18

YcranosineHnue
JNOCTATOYHBIX yCIIOBUU
CYILLECTBOBAHMS U
€IMHCTBEHHOCTH 3a7jaun
Komm

1.9

MeTo bl HaXOXKACHUS
0COOBIX pPEIICHHI

1.10

YpaBHeHus,
Hepa3pelleHHbIE
OTHOCHUTEIILHO
MPOU3BOHOMN

Pa3nen 2.
Audppepenuuaibubie
YPaBHEHUS BHICHIUX
MOPAIKOB

14

15

21

HuddepernmansHbie
YpaBHEHHUSI BBICIITUX
TOPSIIKOB (pa3pemnmmbie B
KBajparypax, QyHKIUs
Ko, ogHopoaHbIE 1
00001IEHHO-0/THOPOIHbIE
YPaBHEHHUS)

2.2

OO6m1ast Teopusi ypaBHEHUH
N-TO TIOpsAKA C




HOCTOSTHHBIMU
k03 purrenTaMu

2.3

Heonnoponusie
ypaBHEHHUS 2-T0 MOPsIKa

24

Kpaessie 3a1aun. 3agaua
[Itypma — JInyBuris

Pa3nen 3 Cucrembl
JINHEeHHbIX
augdepeHINATBHBIX
YPaBHeHM I

12

15

3.1

OOGmmas Teopusi JIMHEHHBIX
CHCTEM

g bepeHIaTbHBIX
YPaBHEHUU

3.2

Cucrembl JIMHEHHBIX
YPaBHEHHUH C
HOCTOSTHHBIMU

KO3 PHUIIEHTAMH

3.3

ITonsTue o

g depeHIaTbHBIX
YPaBHEHUSX B YaCTHBIX
MIPOU3BOIHBIX.
JInHeHliHbIE ypaBHEHUS B
YaCTHBIX NMPOU3BOJHBIX 1-
ro nopsjka

144

36

32

33




KypcoBas padora 60
KOHCYJIbTAIIUH 2
Ox3aMeH 8

4.2 Conep:kanue TUCHUTLTHHBI(MOTYJIsT)
Pasznen 1 uddepeHunaibubie ypaBHeHHs 1-10 mopsiaka

Tema 1.1.: 3agauu, npuBoasmuecs K auddepeHInaIbHbIM YpaBHCHUSIM (YaCTHBIC PEIICHHUS,
o0IIMA MHTETpaJl, OOIINE PEIICHUS, TTOJIE HAITPABIICHHIA, H30KIINHBI)

Tema 1.2.: YpaBHeHUs C pa3aesaOIIUMU IEPEMEHHBIMU

Tema 1.3.: OnHOpOIHBIC ¥ IPUBOASAIINECS K HUIM YPaBHEHUS

Tema 1.4.: Jluneitnblie ypaBHeHus 1-ro nopsaka

Tema 1.5.: Ypasuenue bepaymnu

Tema 1.6.: YpaBHenue B monHbIX auddepennuanax. MHTerpupyommii MHOKHUTEb
Tema 1.7.: Teopema Ko gy ypaBHeHnuit 1-ro nopsiika

Tema 1.8.: YcraHOoBIIeHHE JOCTATOYHBIX YCIOBUU CYIIECTBOBAHUS M €AMHCTBEHHOCTH 3aJla4d
Komm

Tema 1.9.: MeToas! HaX0XkA€HUS OCOOBIX peILICHUN
Tema 1.10.: YpaBHeHUs1, Hepa3pelIeHHbIE OTHOCUTENIBHO MTPOU3BOHOM
Paznen 2 Iud¢epenunaibubie ypaBHeHHs BHICHINX MOPSIAKOB

Tema 2.1.: TuddepennmanpHple ypaBHEHNS BBICIINX MOPSIKOB (pa3pelIuMble B KBaJIpaTypax,
¢ynxus Komu, oqHOpoiHbIE ¥ 000011IEHHO-0AHOPOAHBIE YPAaBHEHUS)

Tema 2.2.: O0mas Teopusi ypaBHEHHI n-ro MOPSAKA C TIOCTOSHHBIMU KO PHUIINEHTAMH
Tema 2.3.: HeogHopoHbIe ypaBHEHHS 2-TO TOPSIKA

Tema 2.4.: Kpaesle 3a1aun. 3agaua [lItypma — JInyBusuis

Paznen 3 Cucrembl JTHHeHHBIX AN (depeHINATbHBIX YPABHEHH

Tema 3.1.: O0mas Teopusi TMHEWHBIX cUCTeM AU(QepeHIINATPHBIX YpaBHEHHUH

Tema 3.2.: CucteMbl TMHEWHBIX YPaBHEHUI ¢ MOCTOSHHBIMU KO PUIIUEHTAMU

Tema 3.3.: [Tonstue o auddepeHnnanbHbIX YPaBHEHUAX B YACTHBIX MPOU3BOAHBIX. JIMHEHIHBIE
YpaBHEHMSI B YACTHBIX ITPOU3BOAHBIX 1-TO mopska

5.O0pa3oBaTe/ibHbIE TEXHOJIOTHHI




AKTHBHBIE U UHTEPAKTUBHBIE (DOPMBI: JEKIUHU, MPAKTUUECKUE 3aHITHUSI, KOHTPOJIbHbIE PabOTHI,
KOJUJIOKBUYMBI, 3a4€Thl 1 9K3aMEHBI. B TeueHne ceMecTpoB CTyIEHTHI pelIatoT 3a/1a4M, yKa3aHHbIE
IpernoaaBaTesieM.

6. YueOHO-MeTOqUYeCKOe o0ecrneyeHHe CAMOCTOSITEJIbHOI  padoThl  CTYJAEHTOB.
OueHouHble CpeacTBa /JISl TEKyLIero KOHTPOJISI YCIeBAeMOCTH, MPOMEKYTOUYHOI

aTTecTALMHU 10 UTOTaM OCBOEHHS IMCHHUIJIMHBI.
6.1. [11aH caMoCTOSITEIbHOI PadOTHI CTY/IEHTOB

Ne i/ HaumenoBanue Buja camocrosiTenLHOM TpynoemkocTsb (B
pasaeiia (TeMbl) padoThI aKaJeMH4YeCKHX 4acax)
1 VYpaBHenue Diinepa Pewenue 3anau u 6
YOpaKHEHU
2 Merton Ditnepa nis Pemenue 3amgau u 5
JIMHEWHBIX YPABHEHUM | YIIPa)KHEHHUU
3 MeTon U30KINH Permienue 3amau u 7
YIPaKHEHUI
4 CucTeMbl IMHEHNHBIX Pemenue 3amau u 7
YpPaBHEHUH C YIPOKHEHUN
IIOCTOSTHHBIMH
koadunmenramu
5 Oco0bie penieHus Pemtenue 3amayu u 7
YIPaKHEHUI
6 CocraBiienue Pemenue 3aga4 u 5
T pepeHIraIbHbIX YIPAKHEHUN
YpaBHEHHI
7 WuTerpupyroiue Pemenue 3anau n 6
MHOXKHUTEIN yIpaKHEHUH
8 Meron Bapuanuit Pemienue 3agau u 5
IMOCTOSIHHBIX yIpaKHEHUH
9 dyH1aMeHTaIbHAS Pemienue 3agau u 5
CUCTEMA PELICHUI YIPaKHEHUI

OueHouHble cpeacTBa AJs TEKYUIero KOHTPOJS YCIeBAeMOCTH W TPOMeKYTOYHOI

aTTrecTalnu

Kpurepun oneHkn npomMexyToO4HOM aTTecTannu B (popMe 3auera

Oruenka

XapakTepucTuka TpeOOBaHUHN K pe3ysibTaTaM aTTecTaluu B (hopMme 3a4yera

«3auTeHoy

OLLINOKU.

Teopernueckoe conepxkaHue Kypca OCBOEHO MOJHOCTBIO 0€3 MpOoOeIoB WK B
1[€JI0M, UJTH OO0JIbIIEH YacThio, HEOOXOIUMBbIE IPAKTUYECKHE HABBIKH PAOOTHI C
OCBOCHHBIM MaTepHalioM C(HOPMHUPOBAHBI MJIM B OCHOBHOM C()OPMHPOBAHBI,
BCE MJIM OOJIBIIIMHCTBO MPEAYCMOTPEHHBIX paboueil mporpaMMoii yueOHbIX
3a/laHUH BBINOJIHEHBI, OT/IEIbHBIE U3 BBIIIOJHEHHBIX 3a/IaHUH COJIEpKaT




«He 3auteHo»

Teoperudeckoe coaepkaHue Kypca OCBOCHO YaCTUIHO, HEOOXOIUMbIC HABBIKU
paboThl HE CHOPMUPOBAHEI HITM CHOPMUPOBAHEI OTACIBHBIC U3 HUX,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX pabouelt yueOHOM mporpaMMoii 3a1laHuil He
BBINOJIHEHO JTHOO BBIMOJIHEHO C TPYOBIMH OIIMOKAMHU, KAYeCTBO UX
BBITTOJIHEHUS OI[CHEHO YMCIIOM 0aJlIOB, OJIM3KMM K MUHUMYMY.

KpnTepnn OICHKH l'[pOMe)KyTO‘lHOﬁ aTTeCTallui B (])opMe IK3aMcCHa

Ornenka

XapakTepucTika TpeOOBaHUH K pe3ysIbTaTaM aTTecTaluu B hopme
9K3aMeHa

«OTINYHOY

Teopernueckoe copepkaHue Kypca 0CBOSHO MOTHOCTHIO €3 po0eIos,
CHCTEMHO W TJyOOKO, HEOOXOIUMBIE NPAKTUYECKHE HABBIKA pPabOTHI C
OCBOCHHBIM MaTepHuajoM c(hopMHUpOBaHBI, BCE MPEIYyCMOTPEHHBIE pabodeid
y4eOHOI mporpaMMoi ydeOHbIE 331aHUs BBIITOTHEHBI 0€3yTpPevHO, Ka4eCTBO
UX BBITMOJIHEHUS OLICHEHO YMCIIOM 0aJUIOB, OJIM3KUM K MaKCHUMYyMY.

«Xopomo»

Teopernueckoe conep:kaHue Kypca OCBOCHO B IIeJIoM 0e3 mpoOenoB,
HEe0OXOIUMBIE MTPAKTUUYECKHE HABBIKA PA0OTHI C OCBOCHHBIM MaTEepHalOM B
OCHOBHOM  c(opMHpOBaHBI,  MpPEAYCMOTpEHHbIe paboueill  y4eOHOIt
MpOrpaMMoil yueOHbIe 3a/laHusl BHIMOJTHEHBI C OT/IEIbHBIMA HETOYHOCTSAMU,
KauecTBO BBIMOJIHEHHs] OOJBIIMHCTBA 33JaHUN OLIEHEHO YHUCIOM OaslioB,
OJIN3KUM K MaKCUMYyMY.

«Y IOBJIETBOPUT
€JIbHOY

Teopernueckoe copepkaHue Kypca OCBOEGHO OOJIBLIEH YacTblO, HO
MPOOEIIbI HE HOCST CYIIECTBEHHOTO XapaKkTepa, He00X0AUMbIE PAKTHUECKUE
HaBbIKM PabOTBI C OCBOEHHBIM MaTe€pHalioM B OCHOBHOM C(OPMHUPOBAHBI,
OOJIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHoll mporpaMmon yueOHbIX
3a/laHuM BBINOJIHEHBI, OT/EJIbHbIE U3 BBINOJIHEHHBIX 3a/JaHuil CcoJepKaT
OLIMOKHU.

«HeynosneTBop
UTEJIBHO

Teopernueckoe coaepkaHue Kypca OCBOEHO YaCTUYHO, HEOO0XOIUMBbIE
HaBbIKU PabOTHI HE CPOPMUPOBAHBI U CHOPMUPOBAHBI OTAEIbHBIE U3 HUX,
OO0JIBIIMHCTBO MPEAYCMOTPEHHBIX paboueil yueOHOl mporpamMmoin yueOHbIX
3a/laHui HE BBIIOJIHEHO JINOO BBHIMOJHEHO ¢ IpyOBbIMHU OIIMOKaMH, Ka4eCTBO
UX BBIMOJIHEHUS OLIEHEHO YUCIIOM 0alioB, OJIM3KUM K MUHUMYMY.




6.2. MeToauyeckne yKa3aHHsl 110 OPraHU3alUN CAMOCTOSITEILHOI PadoThI

CamocrosrTenpHas paboTa SBISIETCS OJHUM M3 BHIOB YYEOHOH JEATEIbHOCTH
0o0yyaroIuxcs,  CIOCOOCTBYET  Pa3BUTHIO  CAMOCTOSITEIbHOCTH,  OTBETCTBEHHOCTH U
OpraHM30BaHHOCTH, TBOPYECKOTrO  IOAXO0Ja K  peleHur npobiremM  yueOHOro u
po¢eCCHOHATIBHOIO YPOBHS.

AynuTopHas caMOCTOsTENIbHAs paboTa Mo y4eOHOW AMCHUILIMHE OCYIIECTBIIETCS Ha
y4eOHBIX 3aHATHSX MO HEOCPEACTBEHHBIM PYKOBOJCTBOM MPENOJaBaTess U IO €ro 3a/laHulo.

BueayauTopHas caMoCTOsTeNIbHAS paboTa BBIIOIHAETCS 10 33JaHUI0 IIpenogaBaress 0e3
€ro HEMOCPEICTBEHHOIO Y4aCTHs.

Bunel 3ananuii 175 BHEay TMTOPHON CaMOCTOSITEIbHON paboThI, UX XapaKTep, YUYUTHIBATH
cneunduky u3yyaeMon yueOHOH TUCIMITIIMHBI, HHANBUIYalbHbIE OCOOCHHOCTH 00YYaromerocs.

KonTponb camocrosiTennbHON pabOThl U OLEHKA €€ Pe3yJIbTaTOB OPraHU3yeTCsl Kak
€IMHCTBO ABYX (hopmM:

1.caMOKOHTPOJIb U CAMOOLIEHKa 00yYaroIIerocs;

2.KOHTPOJIb U OLIEHKA CO CTOPOHBI IIPENOIaBaTeIs.

Opranun3anus 1 pyKOBOACTBO ayJUTOPHOI CAMOCTOSATEJILHOM PadoThl

AynuTopHas caMocCTosITelIbHass paboTa MO AUCUUIUIMHE BBINOJIHAETCS Ha Y4eOHBIX
3aHATHUSIX TI0J1 HEMOCPEICTBEHHBIM PYKOBOJCTBOM IIPENOJABATENS U IO €r0 3aJaHUIO.

OCHOBHBIMU BHJIaMH ay TUTOPHOI pabOThI CAMOCTOATEIbHON PabOThI SBIISIOTCS:

- BBIIIOJIHEHUE JJAOOPATOPHBIX U MPAKTUUYECKUX PabOT OCYLIECTBISIETCS Ha J1a0OpaTOPHBIX U
IPAaKTUYECKUX 3aHATUSAX B COOTBETCTBUHU ¢ rpaduroMm ydeOHOro mpouecca. /s obecrneuenus
CaMOCTOSITENIFHOW Pa0OTHI MpPENoaBaTeNsIMU pa3padaTHIBAIOTCSI METOIUYECKUE YKa3aHUS IO
BBINOJIHEHUIO JJAOOPAaTOPHOH /IPaKTHUECKOM paboTHI.

Pabora ¢ nureparypol, ApyruMH HCTOYHMKaMH MH(GOpPMallMU, B T.Y. AJIEKTPOHHBIMU,
MOJKET PEAM30BbIBATHCS HAa CEMHUHAPCKUX U INPAKTUYECKUX 3aHATHAX. JlaHHBIE MCTOYHUKHU
uH(pOpMalUU MOTYT OBbITh MPEICTaBICHbl HA OYMaXXHOM H/WJIM 3JIEKTPOHHOM HOCHUTENSX, B TOM
qucie, B cetu MHTepHeT.

[IpenonaBarens ¢GopMyaupyeT Melb padOThl C JaHHBIM W HUCTOYHUKOM HWHQOpMaIuu,
ofpesieNseT BpeMs Ha MPpopadOTKy TOKYMEHTa U (OpMy OTUETHOCTH.

CamM0 ¥ B3aUMONpPOBEpPKA BBHIMOJIHEHHBIX 33JaHUN 4Yallle BCEro HCIOJIb3YeTCs Ha
CEeMMHApCKOM, NMPaKTHYECKOM W JAPYruX Buaax 3aHaTuil. [IpobnemHas /cuTyanmoHHas 3aj1ada
JOJKHA UMETh YETKYI0 (POpMYIHPOBKY, K HEH JOJKHBI ObITh IOCTABJIEHBI BONPOCHI, OTBETHI Ha
KOTOpble HE00XO0IMMO HaWTH M 000CHOBaTh. KpHUTepHM OLEHKM MNPaBUIBHOCTH pPELICHUS
MPOOJIEMHOI/CUTYAITMOHHOMN 3a/1a4¥ JOJKHBI OBITh U3BECTHHI BCEM 00YYaIOMUMCS.

Oprann3anus ¥ pyKOBOACTBO BHEAYAUTOPHOI padoThI

BueayauropHas camocTosATenbHas padoTa BBIOIHAETCS MO 33JaHUIO MPENoiaBaTesi, HO
0€e3 ero HermocpeACTBEHHOI0 y4acTusl.

[Ipu mpenbsBIeHWH BUIOB 3aJaHUN Ha BHEAYJIUTOPHYIO CAMOCTOSITEIBHYIO paboTy
pPEKOMEHIyeTCs MCIONb30BaTh NU(p(HEepEeHIUPOBAaHHbBIN MOAXO0J K YPOBHIO IMOATOTOBIEHHOCTH
oOyuaromierocsi.  I[lepen  BBIMONHEHHEM  BHEAYAUTOPHOM  CaMOCTOSATEIbHOW  pabOTHI
IpenoaaBaTesib MPOBOJUT KOHCYJIBTALMIO C ONPEICIICHUEM IENU 3aJaHUs, €r0 COAEp KaHMs,
CPOKOB BBINIOJIHEHHUS, OPUEHTUPOBOYHOI'O 00beMa pabOThl, OCHOBHBIX TpeOOBaHUH K pe3yIbTaTaM
paboThI, KPUTEPHUEB OLIEHKH, (hOPM KOHTPOJIS M TIepeyHs IUTepaTyphl. B nmpoliecce KOHCyIbTaIK
IpenojaBaTesib MPeaynpexaaeT O BO3MOXHBIX THIHYHBIX OIIMOKax, BCTPEYAIOIIMXCS MpHU
BBITNIOJTHEHUH 3a/1aHUS.

Jns meTomuyeckoro oOecTedeHHsi W PYyKOBOJACTBA CaMOCTOSATEIBLHOM paboTol B
00pa30BaTeIbHOM  YUPEXKACHUU  pa3pabaThIBalOTCA  y4yeOHbIE IOCOOMS, METOAMYECKHE
PEKOMEHIALMU II0 CaMOCTOSTENbHON IOATOTOBKE K DPA3JIMYHBIM BUAAM 3aHATUH C Y4YETOM
CHEeLHATbHOCTH y4YeOHOW IMCHUUIUIMHBL, OCOOEHHOCTEH KOHTMHICHTA CTYJIEHTOB, O0beMa H
COJIEpXKaHUsI CAaMOCTOSITEIFHOU paboThI, hOPM KOHTPOJIS U T.II.



CamocTtosTenpbHas paboTa MOXKET OCYHIECTBIATHCS HHIWBUIYAITBbHO WU TPYyNIIAMH
CTYJICHTOB B 3aBHCUMOCTH OT 1€, 00heMa, KOHKPETHONW TEMATUKH CaMOCTOSITEIILHON paboThI,
YPOBHS CII0KHOCTH, YPOBHS [TOATOTOBJICHHOCTH 00YYarOIINXCS.

Bunamu 3aganmii U1 BHEAy TMTOPHON CaMOCTOSITEIBHON paOOThI MOTYT OBITh:

- JUIsL OBJQJICHUS 3HAHMSIMM: YTEHHUS TEKCTa; COCTABJICHMs IUIaHA TEKCTa; rpauueckoe
M300paKeHNe CTPYKTYPhl TEKCTAa; KOHCIIEKTHPOBAHKWE TEKCTA; BBHIMHCKU M3 TEKCTa; padoTa co
CIIOBapsIMH U CIIpaBOYHUKaM; y4yeOHO-HcCclieoBaTelbCcKas paboTa; MCIOJB30BaHUE ayAHO U
BHJICO3AIINCEN, KOMIIBIOTEPHOW TEXHUKU U MIHTEpHET pecypcoB U Ap.;

- JUTsl 3aKpEIUICHUs U CUCTeMaTH3alliy 3HAaHUI: paboTa ¢ KOHCIEKTOM JIEKIIMH; TOBTOPHAs
paboTa Haj y4eOHBIM MaTEepHAIOM; COCTABJIICHHUE TUTAHA, TE3UCOB OTBETA; COCTABJICHUE TAaOMIHII,
peOycoB, KpOCCBOPJAOB, TJOccapusl [Js CHCTEMaTH3allid Y4eOHOro MaTepuana; H3ydeHHe
CJIOBapeil, CIPaBOYHUKOB; OTBETHI HA KOHTPOJIHHBIC BOIIPOCHI; aHATUTHYECKass 00paboTKa TeKCTa;
MOJIFOTOBKA COOOIIEHUH K BBICTYIUICHHIO HA CEMUHape, KOH(PEPEHILIUU; TOITOTOBKA

pedeparoB, TOKIAIOB; COCTaBIeHHE Ouorpaduii, 3aganuii B TecToBol (hopMme u Jip.

- st GOpMUPOBAaHUS YMEHHI: pelIeHHe 3a/lad M YINPaKHEHUH Mo o0pasily; pelieHue
BAPUMATUBHBIX 3a7a4 W YNPAXKHEHUH; COCTABJICHHE CXEM; pEIICHHE CHUTyallMOHHBIX
MIPOU3BOJCTBEHHBIX 3a/a; MOJArOTOBKAa K JIEJIOBBIM M pPOJIEBBIM WIpaM; IMPOEKTUPOBAHUE U
MOJICTTUPOBAHUE PA3HBIX BUOB U KOMIIOHCHTOB MPO(EeCcCHOHAIBHON JesTeIbHOCTH, TOATOTOBKA
Mpe3eHTAlNi, TBOPYECKUX MPOEKTOB; MOJArOTOBKA KYPCOBBIX M BBITYCKHBIX PadOT; OIMBITHO-
AKCIIEpUMEHTAJIbHAS pa00Ta; MPOEKTUPOBAHNUE U MOJICIMPOBAHUE PA3HBIX BUOB U KOMIIOHEHTOB
npohecCHOHANBHOM NeSTENLHOCTH U JP.

s obecriedeHusl BHEAYAUTOPHOW CaMOCTOSITENILHOM pabOThI MO  TUCIUIUIMHE
npenojaBaresieM pazpabaTbIBaeTcs IEpeueHb 3aJaHUl 711 CaMOCTOSATENbHON paboThl, KOTOPBIN
HeoOxomuM it 3(QPEeKTUBHOrO ymHpaBlIeHUS JaHHBIM BHJOM YYEeOHOW JCSITEIbHOCTH
00yYarommxcsl.

[IpenomaBaTenb OCYIIECTBISET YIPABICHUE CaMOCTOSTEILHON pabOTOM, PeryiupyeT ee
00BeM Ha OJIHO yuyeOHOe 3aHSITHE M OCYIIECTBISET KOHTPOJb BBIMOJHEHUS BCEMH CTYACHTAMU
rpynmsl. s y1o6cTBa mpemnoiaBaTesib MOXKET BECTH BEJOMOCTh yUeTa BBHIOTHEHUS! MUHUMYMa
3a/1laHui, HEOOXOAUMBI JJIS IOMycKa K UTOrOBOM aTTeCTaIluy MO0 AUCIUILIIHHE.

B mporiecce camocTosTeNnbHON paOOThI CTYIEHT MPUOOPETAET HABBIKM CaMOOpPTaHU3AIINH,
CaMOKOHTPOJISl, CaMOYIpPABIEHUS W CTAHOBHUTCS AKTUBHBIM CAMOCTOSITEIBHBIM CYOBEKTOM
y4eOHOMU JesATEeTbHOCTH.

CTy#eHT caMOCTOSITENIbHO OMpEeeNsieT PeKUM CBOEH BHEAyJAMTOPHON pabOTHI U Mepy
TpyZa, 3aTpauvMBacMOr0 Ha OBJIAJICHHE 3HAHUSIMU M yMEHUSMU TIO0 KaXKIOM TUCHUILIIUHE,
BBITIOJHSET BHEAYJIUTOPHYIO pPadOTy MO0 UWHAMBUAYyAIbHOMY TIUIaHy, B 3aBHCHUMOCTH OT
CcOOCTBEHHOM MOATOTOBKH, OIO)KETa BPEMEHHU U APYTUX YCIOBUH.

EXeHEeBHO CTYAEHT JOMKEH YAENATh BBINOJIHEHUIO BHEAYIUTOPHONW CaMOCTOSITEIbHON
paboTHI B CpeTHEM HE MEHEE 3 YacoB.

[Ipy BHIMOTHEHWH BHEAYIUTOPHOM CaAMOCTOSITENLHON pabOThl CTYACHT HMEET MpPaBo
oOpaimarecss K TPENoJaBaTelN0 3a KOHCYNbTAllUeH C MEIbl0 YTOYHEHHS 3amaHus, (Gopmbl
KOHTPOJIS BHITTOJTHEHHOTO 3aaHUSI.

6.3. MaTepuajabl /I NPOBeJeHUs] TEKYLIero U MPOMeKYTOYHOr0 KOHTPOJS 3HAHUIA
CTYCHTOB

V' Ilepeuens npumepHvixX 60RPOCO8 U 3A0AHUIL 0151 CAMOCHOSIMENbHOU PAGOMbL.
1. xakoe ypaBHEeHHE Ha3bIBaeTCA OOBIKHOBEHHBIM U (hepeHIInaIbHBIM ypaBHEHUEM ?
[Topsinox nuddepennmanbHOro ypaBHeHus. Yto Ha3bIBalOT pelIeHHEM
mudhepeHIIMaTBEHOTO YPaBHEHUS ?
2. KaKoe ypaBHEHHE Ha3bIBACTCS ypaBHEHHEM MEPBOTO MOPSAIKA B YACTHBIX
npou3BoAHbIX? [loHsITHE TONHOTO MHTErpasa. JInHeWHbIe M HETMHEWHbIE 3aJaUH.



3. 'eomeTpuueckas HHTEpIIpeTallis ypaBHEHUS MIEPBOTO MOpsiAka U ero pemienus. [lone
HalpaBJIeHUH, UHTerpaibHble KpuBble O.J[.Y.?

4. xakoe ypaBHEHHE Ha3bIBACTCSl YPABHEHUEM C Pa3/CIAIOIIUMUCS TEPEMEHHBIMU?
Merton pemienus 1udepeHnanbHOro ypaBHEHHS € pa3IesIIOIIMMUCS IEPEMEHHBIMU?
0. Kakue ypaBHEHUS MEPBOTO MOPsIIKa HA3bIBAIOTCS JIMHEHHBbIMU? JIuHelHbIE
OJIHOPOJHBIE U HEOJHOPOIHbIE ypaBHEHUA? MeToabl UX pelieHus. Y paBHeHue bepryim
U ero pemieHue?

6. xakoe nuddepeHmaTbHOE ypaBHEHNE HA3bIBACTCS OJJTHOPOIHBIM ypaBHEHHUEM
nepBoro nopsaka? MeTopl ero peuneHus.

7. uTO Takoe noJHbIN quddepennran? YpaBHeHus B MOJHbIX AU depennnanax?
MeTo/bl UX pelIeHus.

8. 4TO Takoe MaTeMaTHuecKasi MOZiesib? DTarbl MOCTPOCHHSI MATEMAaTHYECKONH MOJIEIH
nporiecca uiu siieHus? [IpuMepsl mpoctedmmx Moiesei Ha 6aze quddepeHInaTbHBIX
ypaBHEHUI NIEpPBOro Mmopsiaka’?

9. mpocreiiye ypaBHEHHUS BBICIIUX MOPSIIKOB M UX PEIICHUS] METOIOM TIOHM)KEHUS
nopsijika’?

10. nmuneitable TUQGepeHraTbHbIE ypaBHEHUS BTOPOTO MOPsiIKa U uX pemenus? Kakue
JUHEHHbIE YpaBHEHHS HA3bIBAIOTCS OHOPOJHBIMU U HEOAHOpOAHBIMU? Teopema o
CTPYKTYp€ pelIeHus JIMHEHHOTO OJJHOPOTHOTO U HEOITHOPOAHOTO ypaBHeHus1? Pemienus
HEOJIHOPOJHOTO YPaBHEHUS B Cllydae CHEIHalbHOM MPpaBoil YaCTH, METOJIOM BapuaIluu
MIPOU3BOJBHBIX MOCTOSIHHBIX?

11. maremaTudeckue Moenu Ha 0aze ypaBHEeHUU BToporo nopsiaka? [Ipumepsr moaeneil.
Kpaesble 3a1aumn.

Bonpocul k sx3ameny:

1. OcHOBHBIE MOHATHS TEOPUH OOBIKHOBEHHBIX AUPPEpEeHINaTbHbIX YPABHEHUH —
NOPSIOK YPaBHEHMsI, FEOMETPUUYECKAsl MHTEPIIPETALAS YPABHEHUS U €T0 PELIECHUs, U T.JI.
Teopema cy1iecTBOBaHUS U €IMHCTBEHHOCTHU peleHus 3agaun Komm.

2. IuddepeHnmanbHbie ypaBHEHUS MIEPBOTO MOPSIKA C pa3AeISIOMIIMUCS
NEpEeMEHHbBIMH, CTAHJAPTHBIN BUI U METO/IbI PELICHHUS.

3. JIuneiiHble ypaBHEHMsI IEPBOTO MOPSAKA-CTAHIAPTHBINA BUJI U METO/BI PEILICHHS.
YpasHenue bepnymm.

4. Onaoponnbie nuddepeHITnaTbHbIe YPaBHEHUS — CTAHJAPTHBIA BUJT M1 METOJIBI X
pelIeHusl.

5. YpaBHeHus B MONMHBIX U depeHuaiax-cTaHAapTHRIA BUT U METOJIbI KX PEIICHUS.

6. [Ipocreiimniue ypaBHEHHS ITEPBOTO MOPSIIKA HE pa3pelieHHbIe OTHOCUTEIIEHO
pou3BOAHON. YpaBHeHus Jlarpanxka u Kitepo-cTaHaapTHBINA BUI U METOJIBI UX
penieHusl.

7. Ilpocreiimye ypaBHEHHs BBICIIUX MOPSIKOB-CTaHAAPTHBIN BUJ U METOJIBI HX
pELLeHHS.



8. JluneiiHbIe OAHOPOHBIE YPAaBHEHHS BTOPOTO MOPSAAKA-TEOPEMA O CTPOSHUU PEIICHUS
Y METOJIbI €r0 PEIICHHUS.

9.JIuHeiHbIe HEOAHOPOJHBIE YPaBHEHHS BTOPOTO MOPSIKa —Te0peMa O CTPOCHHUH OOIIETr0
PELICHUS] U METO/IbI PEIlICHUs BapUalluei MPON3BOIbHBIX MOCTOSHHBIX.

10. JIuneiiHble HEOTHOPOJHBIC YPABHEHHS CO CIIELIUAIBHOM MPAaBOIl YaCThIO.

11. O6ume nouaTus o cucremax auddepenunanbubIx ypaBHeHuil. Hopmanbabie
cucteMsl AU depeHnanbHbIX ypaBHEHUH.

12. KpaeBble 3amaum Juisi JTUHEMHBIX YpaBHEHUN BTOporo nopsnaka. Kimaccudukamus
KpaeBbIX 3aJjau-JIMHENHAs, OTHOPOAHAs U HEOJHOPOIHAs KpaeBas 3ajaya.

13. IIpubmxeHHOE MHTErPpUPOBaHKE CHCTEM U (EepEeHINAIBFHBIX YPAaBHEHUH U
ypaBHEHUI BBICIINX TOPsAAKOB. HTerpupoBanue nuddpepeHnnanbHbIX YpaBHEHUH C
MIOMOIIBIO PSIJIOB.

14, TudddepennmanbHpie ypaBHEHHS B YACTHBIX MPOU3BOAHBIX TIEPBOTO MOPSAKA.
VYpaBHeHUs JTUHEHHbIE OTHOCUTEIBHO MPOU3BOHBIX (YaCTHBIE CIIyyal HHTETPUPOBAHUS).

IIpumepHasi TeMAaTHKA KYPCOBBIX PadoT

1. Pa3zHocTHBIE MeTOBI pelieHus nudepeHInaIbHbIX ypaBHEHUN

2. Pemenwne cuctem muddepeHIMATBEHBIM ypaBHEHUH METO0M Atamca

3. UwucneHnHsle METOABI MpH pemieHuu auddepeHnanbHbIX ypaBHeHUH. UncneHHoe
uHTerpupoBanre. ®opmyna npsIMOyroJIbHUKOB.

4. Pemenue cucteM nuddepeHuanbHbIX YpaBHEHUNH MeTo0M Diliepa

5. Pacuer nmonera cHapsiza

6. Pemenue cucrem nuddepeHuanbHbIX YpaBHEHUNH METOIOM MTPOTHO3a U KOPPEKIIUU

7. Yucnennsie Meroasl. [Ipubnuxennsie Boruncienus. HtepnonnupoBanue (yHKIIHMA.

HpI/IMeHeHI/IC YHUCJICHHBIX MCTOOOB.

KoHTpo/1bHbIe M HHAUBUAYATbHbIE 32JaHUS
OO0pa3ubl MHANBUAYAJBLHBIX 3aaHHI
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Ju¢ppepennuaibabie ypaBHEHU EPBOIO MOPSAKA

C nomo1Ib10 U30KIMH H300pa3UTh CXEeMaTHYECKH PEIICHHE YPABHEHHS
2(y+y)=x+2.

Pemmth YPaBHCHUS, IIPpU HCO6XOI[I/IMOCTI/I CBCI4 UX K YPAaBHCHUSAM C pa3ACIAIOIMIUMUCA
NEPEMCHHBIMU

2 y'
(X +2x)y’dy = xdx; 2. dy = 1{1—3’20"‘; 3. _=XcosY;

yx=e,y(1)=0; 5. 2(x+ y)dy+(3x+3y-1)dx =0, y(0) = 2.

Pemnte oqHOpOAHBIE ypaBHEHUS

Y-y =2¢ 2. xy=y(ny-Inx); 3. xydy - y2dx = (x + y)?edx;

= %; 5. (y?—3x%)dy +2xydx = 0, y(0) =1.
4x-y-3

Pemuts YpaBHCHU, IIpU HeO6XO,I[I/IMOCTI/I CBCOA UX K JIMHEHHBIM

ya2xy=xeX: 2. 2ydx+(y2—6x)dy=0; 3. xy'=y+x2cosx;

DY —xy=x3—x, y(2) =15 5. y+2xy=xe* sinx y(0)=1.

Pemnts ypaBHenue bepryum
Ly=x3v—xy; 2. xy+2y=xy; 3.2(xy'+Yy)=y%Inx, y(1)=2.

Pemuts ABHCHUE B ITOJIHBIX U epCHINaJIax
P 3 beep 3x% +y 2x3 + xy +2y°
1. (y+F)dx+(x+7)dy= 0; 2 v dx = 7 dy.

HaiiTi nnTerpupyronmii MHOXKHUTEb U 001IIee pellieHne YpaBHEHUS
(X* + y? + 2x)dx + 2ydy = 0.

OrnpenenuTh TUT ypaBHEHUS U YKa3aTh CIIOCO0 €Tro peIieHus:
xy —xeV =2, 2. xydx+(x+1)dy =0; 3. xy'+3xy° = 2y;
. dy+(@By—e*)dx=0; 5. (x3+ y?)dx+ 2xydy = 0.

Hatitu obmiee u ocoboe (eciu OHO CYIIeCTBYET) pellieH!s YPaBHEHUN

Y2 X)X+ (Y = x3yddy =0; 2. xy'+y=y% 3. (y? —3x?)dy + 2xydx = 0;

y X 5.
4 y="(1+Iny- In x);



2
+(x%yeY

+2 y)dy =
0.

2
xXe dx

10. Pemuts 3anauy Komm
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!

1.y+ y= ,Yy0)=— 2.3y +2xy=2xy e ,y(0)=1;

2 1+ x° 3

1+ x
3. ydx = (3ycos2y —2y?sin 2y — x)dy, y(16) = .
11. Pemuth ypaBHEHUS

Ly=x+y-Iny; 2. x[(yY-1=2y; 3. y=xy-(y)-

JMuddepenunanbable ypaBHeHUsI BbICIIHX MOPSAKOB

1. Pemurts YpaBHCHUS, IOHU3HB UX IMOPAAOK

Ly«ay=0 2 (y-1y"=2y);

Lyyy=0 4y = 2y ¥(2) = 2,y'(2) = 05.
1. Haiitu obuiee peuieHre ypaBHEHUS
1. y'-2y'+4y=0 2. y'+6y'+9y=0; 3. y'+4y=0.

2. Peuuts 3agauy Komm
1. 3y"-2y"-8y=0,y(1) =1,y (1) =2 24"+ o i
y=0,y( )=2,y( )=1
4 4

3. Haiitu olee pemienue ypaBHEHUs
2y"+y' -y = f(x),

CCIIN

1. f(x)=3x>-1; 2. f(x)=3e* 3. f(x)=2sinx; 4. f(x)=e*cos2x.

4. Haiitu pemenue 3agaun Komm

=y By el
4 42 4 4
METOAaMH HarpaH)ica u Korn.
5. Haiitu o0riee pemieHne
1.y +5y" 47y +3y = (16x + 20)e" 2.y -y =5(x+2)>%
3. (4x+3)°y"+(4x+3)y ~16y = 0; 4. x2y"-3xy'+3y =-Inx.

Cucrembl tuddepeHunAIbHBIX YPABHEHHI

1. HaiiTu pemeHus TMHEHHBIX CUCTEM



% =—-8x+4y X = 6X+5Yy x(0)
1){y:3x—4y : 2){y=—X+2y ' y%
) &

(= 5x—2 (= 6X+4y+2
3)%[x x=2y 4{x 6X + 4y + 2t

ly=2x+y y=—-x+10y -1

2. Pemmuts cuctemy mudpepeHnnanbHbIX ypaBHEeHUH MeTo10M Jlarpanxka
X' =—4x+Yy,

1
1+e2’

y'=-6x+y+

3. Pemuth pazHbIMU MeTONaMU (WJIM METOJOM MCKIFOUYCHHUH, HIIM METOJOM DHjepa, Win
MaTPUYHBIM METOJIOM) JIBE€ CUCTEMBI JU(PepeHInanbHbIX YpaBHEHUH X'= AX, r1ie

(3 1 -1) A =1, (0 1 0)A=-2
1)A:| 2 2 —1|,A =3, 2 A=|—4 -4 o|,A =2

2 2
s din len i

3anucarhb MaTpulaHT Ka)KIIOﬁ CHUCTEMBI 1 HaWTH HUX (1)yHI[aMeHTaJII>HI)I€ CHUCTEMBbI
peLIeHUN.

4. Pemuts cuctemy nuddepeHanbHbIX ypaBHEHUN
X'=y'+y+x-3y=04y"- %"

-X'=-2+5y =0.

Obpa3zubl KOHMPOIbHBIX 3A0AHUIL

KouTpoJsbHas padora mo teme

«IndPepeHnnaiabHble ypaBHEHHS IIEPBOI0 MOPAIKA

Bapuant Ne 1

l. OHpCIleJ'II/ITB THUII U HAUTH O6IJ_II/IC peHICHUS JAaHHBIX ypaBHeHHﬁ:

1. (y+ylInx)dx—(x—xy)dy =0.

2x %2

2. Y+

y= .
1+ x2 1+ x2

2
(xy2 + L)dx + (x2y _X )dy = 0.






Il. HaliTu yacTHbIe pelieHust
1. xy’—y=xtg( |M_ | y(1) =1.

\x)

2. &¥dx = (2y - xe¥)dy, y(-1)=0.

KonTposabHasi pabdora o reme
«nddepenunabHble ypaBHEHUS BbICIIMX MOPSIKOB)

BapuanT Nel

|.OHpeIleJII/ITb THII U HAWTH oﬁnme PeUICHUS JaHHBIX ypaBHe}mﬁ:
lLy=y+x
' e
2.y -2y +y= __

X

1. Pemunts 3a7a4y Komm:

1 WHY)P=0.y1)=1y@)=1

o Y =Y =eX+2X.y(0)=1,y'(0) =1
Oo0pa3zen 3xk3aMeHALIMOHHOT 0 OMJIeTa
buser 1
uddepenuuaibHbie ypaBHEHUA

1. Onpenenenue u croco6 pemieHus auddepeHmaiIbLHOro ypaBHeHus bepuym.
2. Cuctembl TMHEHHBIX OJHOPOIHBIX U HEOTHOPOAHBIX AU(depeHIInaTbHBIX YpaBHEHUH C

MOCTOSIHHBIMU KO3 (hULIIEHTaMH.

3. Haiitu o6mee pemenue ypapaerns X'y —C0S2y =1.

4, To BUOY npaBoﬁ YaCTHU U KOPHAM XapaKTCPUCTHYCCKOI'O YPABHCHHA 3allUCATh YaCTHOC

pelieHne ypaBHEHUS y' + Yy =4XCO0S X.
5. Haiitu yacTHOe pelieHne ypaBHEHUS y’ =2 \/V Inx, y(e) =1.

I(onmpo.nb oceoenun Komnemelmuﬁ

No Bup xoHTposs KonTponupyembie pasaeibl

Kommnerenmumn,

i\ KOMITOHEHTBI KOTOPBI?




KOHTPOJIUPYIOTCS

1 AyautopHast Paznen 1-Pa3nen 3 B 3-m cemectpe VK-1, OIIK-1, TTIK-3
KOHTp.paboTa(IpoB

€pKa U OIICHKA)

2 TectupoBanwue. Paznen 1-Paznen 3 B 3-Mm cemectpe VK-1, OIIK-1, TTIK-3
IToaroTroBka K
TECTUPOBAHUIO(O1IC

HKa pPe3yJIbTaTOB)

3 Camocrositennbroe|  Pasmen 1-Paznen 3 B 3-M cemectpe VK-1, OIIK-1, ITK-3
pelieHue
MPAKTHYECKUX
3aIaHUI

(aynuTopHast)

4 TeopeTudeckumii Paznen 1-Pa3nen 3 B 3-m cemectpe VK-1, OIIK-1, ITK-3

TECT

5 DK3aMeH BO VK-1, OIIK-1, ITK-3

TPETHEM CEMECTPE Paznen 1- Pasnen 3

7. YuyeOHO-MeTOAMYECKOEe W MaTepHaJIbHO-TeXHHYecKoe olecrnedyeHue ITHCHHUIIMHBI
(MmonyJis) nu¢pepeHnnATbHBIC YPABHEHHUS
IlepeueHb OCHOBHOM M JIOTIOJIHUTENbHON y4eOHON JUTEpaTyphl, HEOOXOIUMOM /151 OCBOECHUS

JUCIUIUINHBL (MOlyJis) AMdepeHnanbHble ypaBHEHUS.

K ocHoOBHOI1 (00s13aTeNbHOMN) TUTEPATYpPE OTHOCITCS y4eOHUKH, y4eOHBbIE MOcoOus, yueOHO-
METOMYecKasi JIMTepaTypa U MOHOTpaduu, M3ydyeHHe KOTOPBIX SBISETCS O00S3aTEIbHBIM IS
OBJIA/ICHUS 3HAHUSIMH B TIOJTHOM 00BEME TI0 TUCIUILINHE B COOTBETCTBUH C JIAHHOW TPOTPAMMON.
K ocHOBHOH, mpexae Bcero, OTHOCUTCS JHTepaTypa, uMmeromas rpud MuHucrepcrsa
obpaszoBanusi U Hayku Poccuiickoit Denepanmu wim Y4eOHO-METOIMUECKOTO OOBEAMHEHUS,
PEKOMEHIYIOIIMX H3/1aHUe K MCIIOJB30BaHMI0O B y4eOHOM mpolecce. B cmucke OCHOBHOM
JUTEpaTyphl YKa3bIBaeTCs He 0ojiee MATH UCTOYHUKOB, MMEIOLIUXCS B TOCTATOYHOM KOJIMYECTBE
B Gonzae Oubnuorexu. Ecnu noctyrnHa anekTpoHHas Bepcus y4eOHHKOB, y4eOHBIX TOCOOuit U T. 1.,
CJIeZyeT yKazaTh JJIsl HUX PEKUM JIOCTYTIA.

K nomonHuTeNnbHONW OTHOCUTCS JIMTEpaTypa, peKOMeHayeMmas OakaiaBpam, MarucTpam Jjs
CaMOCTOSITENIbHOTO N3YYEHUS TPU BBIIOJIHEHUH KyPCOBOTO poeKTa (paboTel), ydeOHON Hay4yHO-
UCCIIeIOBATEIbCKOW paldoThl, NMpH HANUcCaHUM pedepaTroB, A MOATOTOBKM K CEMHUHapam,
NPAaKTUYECKUM 3aHATHSIM, JJAOOpaTOPHBIM paboTaM M JPyruM Y4eOHBIM 3aHATHUSAM, a TaKKe JUIS
yriIyOJIeHus ¥ PacIIMPEHUs 3HaHUH 110 JAaHHOM JUCLUIUINHE.



Bce wuWCTOYHMKM B OCHOBHOM MW JONOJHUTEIBHOM JIUTEpAType MJAIOTCAd C TMOJHBIMHU

OoubMorpagMUECKUMH OITMCAHUSIMU B COOTBETCTBUH C POCCHICKHIM HITU 3aIlaHbIM CTaHIapTaMH
odopMIIeHHUS.

Jlns Mmaructpatypsl 0053aT€IbHO HAIMUKE JINTEPATYPhI HA AaHTTIMHCKOM SI3BIKE.

7.1. YueOHasi iuTepaTypa:
OcHoBHasi TuTEpaTYpA:

1.

2.
3.

&

Mameees H.M. MeToasl HHTETPUPOBAHUS OOBIKHOBEHHBIX JU(QepeHITnanbHBIX
ypaBHeHUH. - M. Briciias mikona, 1962.

Cmenanos B.B. Kypc muddepennmanbupix ypasuenuid. - M. TUTTII, 1952.

Onvczonvy J1.D. luddepeHunanbHble ypaBHEHUS U BapHAIlMOHHOE MCUYUCIIEHHE. — M.:
YPCC, 1998.

Houmpseun JI.C. O6pikHOBeHHBIC U Pepenimanbapie ypapHenus. — M.: Hayka, 1983.
Ilemposckuti M.I". Jlekuuu 110 TeOpuU OOBIKHOBEHHBIX AU((hepeHIIaTIbHbIX YPaBHEHHI.
— M.: U3a-Bo MI'Y, 1984.

Tuxonos A.H., Bacunvesa A.b., Ceéewnuxos A.I'. [lubdepeHunansupsie ypaBHeHUs. — M.:
duzmataur, 2002.

Aeagonos C.A., I'epman A.J]., Mypamosa T.B. [luddepennmansusie ypapHeHus. — M.:
MI'TY, 2004.

JlonoJIHUTeIbHAS JINTepaTypa

™=

5.

6.

Kysneyos JI.A. COopHuk 3amanuii no Beicuieii marematuke. — M.: B.111., 1994.

Qununnos A.@. Coopuuk 3a1a4 o quddepennumansabM ypasaenusM. — M.: PX]JI. - 2000.
Kpacnos M.JI. O6bsikHOBeHHBIE TuddepeHranbHble ypaBHeHUs (yueOHoe mocobue). —
M.: B.III., 1983. — 127.

Bacunvesa A.b., Meosedes I .H., Tuxonoe H.A., ¥Ypaseunvouna T.A. [Juddepennmansueie
U MHTETPALHBIC YPABHECHHSI, BAPUAIIMOHHOE MCUYUCIICHUE B TIpUMepax M 3ajavax. — M.:
®uzmataur, 2003.

Mameees H.M.COOpHUK 3a/1a4 U YIIPa)KHEHUN MO OOBIKHOBEHHBIM JU((epeHIIMaTbHBIM
ypaBHEeHUAM. — MH.: Bricias mkona, 1987.

Lanko ILE., Ilonoe A.I'., Koowcesnurxosea T.A. Bpicmias maremMaTHKa B YNPa)KHEHUSIX U
3agadax. — M.: Beicimas mkoma, 1980.

7.2. IuTepHeT-pecypcebl

1.
2.

denepanbHbli moptan http//edu.ru
DnekrponHble katanord Hayunoii oubauorexu 'Y http//elib.dgu.ru

7.3. TIporpamMmmHoe obecrieyeHue:

1. Microsoft Excel
2. Microsoft Word
3. Microsoft PowerPoint

7.4. MaTtepuajibHO-TeXHHMYeCKoe obecneyeHne

B opranuzanuu yue6HOro nporecca He0OXOAMMBIMU SIBIISIFOTCS CPENICTBA, 0OECIIeUNBAIOIIIE
ayIMOBH3YaJIbHOE BOCIIPUATHE YUeOHOTr0 MaTepuaa ( CeluaIu3upoBaHHOE IEMOHCTPALIMOHHOE
obopyioBaHue):

1. locka u mein (uau 60s1ee COBpeMEHHbBIE aHAJIOTHH )

2. KOMIIBIOTEPHBIE U MYJIbTUMEIUIHBIE TEXHOJIOTUU
3.MUKPOGOH M COOTBETCTBYIOLIME YCTAaHOBKM (JUIsI pabOThl B OOJBIIMX ayAUTOPUSIX C
MHOTOYHCJIEHHBIMU TPYIIIIaMU CTYJECHTOB)



Pabouas nporpamma aucuumuinebl JAudgepenuuanbabie ypaBHeHUs

coc
TaBjeHa B cooTBeTcTBUM ¢ TpeboBanussMu @I'OC BO 1o HanpaBieHuo
nmoarorosku 01.03.01

MaremaTuka (ypoBeHb BBICIIET0 00pa30BaHusl OaKagaBpuar ), YTBEP:KIACHHOTO
[Tpukazom MunuctepcTa oopazoBanus u Hayku PO ot 10 suBaps 2018 r. N 8 "O6
YTBEPXKJICHNH (heIepaTbHOTO TOCYIapCTBEHHOTO 00pa30BaTEIbHOTO CTAHAPTA BBICIIETO
oOpa3oBanus - OakanaBpuart 1o HamnpasieHuto moaroropku 01.03.01 Marematuka" .

[Tporpammy coctaBui:

[Tpodeccop, 3aB. kadhenpoit «MaTemaTraeckuii aHau3», K.¢.-M.H. Tankues N.A

[Tporpamma ogo0pena Ha 3acenanuu kadeapsl «MareMaTH4eCKHit

anaiu3» [Iporokon Ne 6 ot «27» depans 20251

[Tporpamma ogo0peHa YueOHO-METOIMYECKUM COBETOM (PHM3HKO-MaTEMaTHUYECKOTIO

daxynpTera mpotokon Ne 7 ot «13» mapra 2024 r.



TIpunoxenue Nel

1. [lepeyeHb KOMIIETEHIIUIA, C YKa3aHHEM 3TANOB UX ()OPMHUPOBAHUSA B POLIECCE OCBOEHUSA
00pa3oBaTe/IbHOM MPOrPaMMBbl.
[Ipu ocBOGHUM JUCHUTIIIMHBI (MO1YJIs1) KOMIIETEHIINH, 3aKPEIJICHHBIC 32 HEH, pean3yroTCs

no teMaMm (paszenam) JUCHUIUIUHBI (MOJYJIs), B ONPENEICHHON CTeneHu (MOJHOCThIO WIIM B

OFOBOpeHHOﬁ tlElCTI/I) M Ha OIIPEACIICHHOM JTallc

Tabmumal.

Ilepeyenr KOMIETEHIWH € yKa3aHHeM JTanmoB UX (OPMHPOBAHHWS B MpoIlecce
0CBOEHHsI 00pa30BaTe/IbHON NMPOrpaMMblI

Kon
KOMIIETEH-
895071

HanmenoBaunue
KOMIIETEHIINU

Nuaukarop 10CTUXKEHUS
KOMIIETEHIIUH

B pe3ynbTare ocBoeHMs
JUCIUILTAHBI 00yYaroHiics
JOJIZKEH




VK-1

VK-1. Criocoben
OCYILECTBIISATh MOUCK,
KPUTHYECKUI aHaIn3
uH(pOpMAaIHH,
MPUMEHSITh
CHCTEMHBIH ITOIX0]T
JUISL pEIICHUS
IIOCTABIICHHBIX 33]a4

VYK 1.1: Aranmmzupyer 3aaady,
BbIIIENIAA e 0a30BbIe
COCTAaBJISIOLINE;

VK 1.2:0npenenser,
UHTEPIPETUPYET U PAHKUPYET
nHpopMaIuto, TpeOyemMyro JIst
pEelIeHUs TOCTaBICHHOM
3aa4u;

YK 1.3:0cyuiecTBisieT NOUcK
nH(bOpMAIIUY [T PEIICHUS
MIOCTaBJICHHOM 3a/1a4H 110
Pa3TUYHBIM TUIIAM 3aIIPOCOB
VYK1.4: ITpu o6paboTke
nHGOpPMAIMU OTIHYACT
(haKThI OT MHEHUH,
WHTEPIpPETAUi, OLIEHOK,
(dbopMynupyet coOCTBEHHBIE
MHEHUS U CYXKICHUS,
apryMEHTHUPYET CBOU BBIBO/IbI
Y TOYKY 3PECHHUSL.

YK 1.5.: PaccmarpuBaet u
npeagaraeT BO3MOXKHBIE
BapUAHTHI PEIICHUS
MOCTaBICHHOM 3a1a4H,
OIICHUBASI X IOCTOMHCTBA U
HEIO0CTaTKU

3HAaTh:

[enu u 381291 HAYIHBIX
UCCIIEIOBaHM 110
HAaIpaBJICHUIO
JesITeNIbHOCTH, 0a30BbIC
MIPUHIIAITEI 1 METOJIBI UX
OpraHu3aliu; OCHOBHbBIE
HWCTOYHUKHU HAYYHOMN
nHpopmaluu u TpedoBaHUS
K MIPECTABICHHIO
nHGOPMAIIMOHHBIX
MaTEepUajIoB; CIIOCOOBI
oIpeieNieHUs] BUJIOB U TUIIOB
npodeCCHOHATBHBIX 3a/1ad,
CTPYKTYypUPOBaHHE 3324
Pa3IMYHBIX TPYIIIT;
(bOpMyIIUPOBKU U3BECTHBIX
YTBEPXKIACHUM, CIIEICTBUN U3
HUX

YMmers:

CocraBnath oOUIMii 11aH
paboThI 1O 3a/1aHHOM TeMe,
npeJyiaratb METOIbl U
CrocoObl 00pabOTKH
pe3yIbTaTOB, IPOBOJIHUTH
UCCIIEIOBaHUS 110
COI'JIACOBAaHHOMY C
PYKOBOJIUTEIIEM TUIaHY,
MPEJICTABIATH MOTY4YCHHbBIE
pe3ybTaThl, BHIOUpaTh
HaunOonee 3¢ heKTuBHBIE
METOBI PEIICHUST OCHOBHBIX
THUIIOB 33/1a4,
BCTPEYAOIINXCS B
MaTeMaTHKe.




OIIK-1

CnocobeH mpUMEeHSITh
(byH1aMeHTaNbHbIE
3HaHWUsl, TIOJY4YCHHBIC B
obacTtu
MaTeMaTHYECKUX U
(M) eCTEeCTBEHHBIX
HayK, M UCIIOJIb30BaTh
UX B
npodeccrnoHaIbHOM
JeSITeTbHOCTH

3HaeT: MeToIbI HCCleI0BaHu,
MIPUMEHSEMbIC B
MaTeMaTHYESCKOM aHaJIN3e,
KOMILICKCHOM U
(yHKIIMOHATILHOM aHAJIN3e,
anredpe, aHATUTHIECKON
F€OMETPHUU U TOIOJIOTUH,

i depeHaIbHbIX
YpPaBHEHUSX, TUCKPETHON
MaTeMaTHKE U MaTeMaTHIEeCKOM
JIOTMK, TEOPUU BEPOATHOCTEM,
MaTeMaTH4YeCKON CTaTUCTUKE U
CIIy4aillHBIX Mpoleccax,
YHCIICHHBIX METOJIaX,
TEOPETUUYECKON MEXaHUKE.
YMmeer: [TyOmudHO qOKa3bIBaTh U
00BACHATH (hyHIaMEHTAIbHbBIE
PE3yIIbTaThl, COOTBETCTBYIOIINX
pasjesiaMm MaTeMaTUKHU
Brnaneer: HaBbikamu ctpororo
10Ka3aTeJIbCTBA YTBEPKICHHUN B
001aCTH MAaTEMAaTHYECKOTO
aHaJIM3a KOMIIJICKCHOTO U
(GYHKIIMOHATILHOTO aHAJH3a,
anreOpsl , aHATUTUIECKOM
reoMeTpuu , TudhepeHIuaTbHON
FEOMETPUU U TOTIOJIOTHH,

T depeHIaIbHbIX YPAaBHEHUH,
JIUCKPETHOM MATEMAaTUKHU U
MaTEeMaTHUYECKOU JTOTHKH,
TEOPHUH BEPOATHOCTEM,
MaTEeMaTHYECKOHU CTaATHCTUKU
CIIy4alHBIX ITPOLIECCOB,
YHCIICHHBIX METOJIOB,
TEOPETHYECKON MEXaHUKHU

Bnanets:
CUCTEMATNYCCKUMHU
3HAaHUSMH 110 HAlIPaBJICHUIO
JEATCIIbHOCTH;
YIIIyOJICHHBIM 3HAHUSMU 110
BBIOPAHHO HAIIPABJICHHOCTH
MOJITOTOBKH, 0a30BBIMHU
HaBbIKaMU ITPOBCACHU A
HAY4HO-MCCIIEI0BATEIbCKUX
paboT Mo mpeIoKEHHON
TEME.

11K-3

CrniocoGHOCTH
CTPOTOTro
JI0Ka3aTebCTBa
YTBEPXKACHUA,
chopMyIHpoBaTh
pe3yJibTaT, yBUIETh
CIICICTBUS
MIOJTyYEHHOT'O
pe3ynbraTa

3HaeT yTBEepKACHUS,
HaXOJAIIMECs B ITUPOKOM
nuarnasone, Tpedyromre
OPUTHHAIILHOCTH aHAJIH3a.
YMeer nosnb30BaThCA
OTpabOTaHHBIMH U
MaJOM3BECTHBIMU METOJaMU
aHanu3a. Bimangeer
METOJIMKAMH JI0KA3aTeJIbCTB,
TpeOYIOUMMH a0CTPaKTHOTO
MBIIIJICHHUS] ¥ KOMIUIEKCHOTO
MoJIX0/1a




2. OnucaHue nokKa3arejieil 1 KpUTepueB OlleHNBAHUS KOMIIETEHIIUI HA Pa3JIMYHbIX
Tanax ux (popMupoBaHus, ONUCAHME LKA OLleHUBAHUS

Tabauma 2.
ConocTapiieHHe KAJ OIIEHUBAHUS
4-6amnpHas | OTaM4YHO Xopouio VY nosnersopurensHo | HeynosnerBoputenbsHO
IKaJia (moBbIIIEHHBIH | (0a30BBIN (TToporoBbIit (YpoBeHb He
(YpoBeHb YPOBEHbB) YPOBEHB) YPOBEHbD) copMupoBan)
OCBOCHHU)
100- 91-100 81-90 61-80 0-60
HannbHas
Wwkana
BuHapHas 3a4TeHo He 3aureno
WwKana
Tabauua 3.

OuneHUBaHNe 0TBETA HA BONPOCHI N0 TEMAM JIJIsl YCTHOT'0 Ompoca

4-GamnpHas mKana (YpoBeHb
OCBOCHHS)

Ilokazarenn

Kpurepuu

OTnu4HO (OBBILIEHHBIH
YPOBEHbD)

Xoporo (0a30BbIi ypOBEHB)

- [lonHOTa M3NOXKEHUSA
TEOPETUYECKOI0 MaTepHaIa;
- [IpaBUABHOCTD /UK

apryMEHTUPOBAHHOCTh Pa3BEpHYTHIN OTBET Ha
HU3JI0KCHUS MOCTaBJIEHHBIN BOIIPOC, I7ie
(TmocnenoBaTebHOCTh OH IPOJAEMOHCTPUPOBAII
NENCTBUH); 3HAaHUS NIPEAMETA B TTIOJTHOM
- CaMOCTOSATENTBHOCTD o0Bbeme yueOHOM

OTBETA; MIPOTrpaMMBbI, TOCTATOYHO

- Kynerypa peun. TIyOOKO OCMBICTTUBAET

CTyaeHToM J1aH MOJIHBII, B
JIOTUYECKOU
MOCIEI0BATEIBHOCTH

JTUCLUIUIMHY, TPUBOAUT
cOOCTBEHHBIE TPUMEPHI 10
npoOiemaTuke
MOCTABJIEHHOT'O BOIIPOCA

CryneHToMm Jian
pa3BEpHYTHIN OTBET Ha
ITOCTaBJIEHHBIN BOIIPOC,
MPUBOJUT MPUMEPHI, B
OTBETE MPUCYTCTBYET
¢BOOOIHOE BIIaJ€HIE
MOHOJIOTHYECKOU peublo,
JIOTUYHOCTH U
MOCJIEA0BATEIBHOCTh
otBeTta. OnHako
JIOTTyCKAeTCsl HETOUHOCTh B
OTBETE.




Y 10BIETBOPUTETTLHO
(IOpOroBbIf yPOBEHD)

HeynoBneTBoputensHO
(YpoBeHb HE chOpMUPOBAH)

CTylieHTOM J1aH OTBET,
CBHJICTEIILCTBYIOLINN B
OCHOBHOM O 3HAHUH
IIPOLIECCOB U3y4aeMOM
JUCUUIUINHBI,
OTJIMYAOLLHICS
HEJI0OCTaTOYHOM TIIyOMHOU 1
IIOJIHOTON PACKPBITUS TEMBI,
3HAHUEM OCHOBHBIX
BOIIPOCOB TEOPUHU,
HEJOCTATOYHBIM YMEHUEM
JlaBaTh ApryMEHTUPOBAHHBIE
OTBETHI U IPUBOJUTH
MIPUMEPBI, HETOCTATOYHO
CBOOOJHBIM BJIaJICHUEM
MOHOJIOTHYECKOHN PEYBIO,
JIOTUYHOCTBIO U
MOCJIEI0BATEILHOCTHIO
OTBETA.

CryneHToM J1aH OTBET,
KOTOPBIN CONEPKUT PsiL
CEpbE3HBIX HETOYHOCTEM,
0OHapy>KUBaIOLIUH
HE3HaHUE IPOLECCOB
M3y4aeMoH IpeIMETHON
001aCTH, OTIIMYAIOIIUICS
HernyOOKHUM pacKpbITHEM
TEMBI, HE3HAHHEM OCHOBHBIX
BOIIPOCOB TEOPHUH,
HEYMEHHEM JaBaTh
apryMeHTHPOBaHHbIE
OTBETHI, CI1a0BIM BJIaJICHUEM
MOHOJIOTHYECKON peyblo,
OTCYTCTBHEM JIOTUUHOCTH U
MOCJIEI0BATENBHOCTH.
CryneHT He criocoOeH
OTBETUTH HA BOIIPOCHI JAXKE
IIPU TOTIOTHUTEIbHBIX
HaBOJSIIUX BOIIPOCAX
IIPEIoIaBaTeNsl.

Tab6muna 4.

OuenuBanne NOAroTOBKHU pedeparos

4-6annpHas mkaia (ypoBeHb
OCBOEHU)

Ilokazarenn

Kputepuu




OTan4HO (MOBBITIICHHBIN - [ToniHOTA U3MOXKEHUA BbINOSTHEHbI Bce TpeboBaHuA

YPOBEHB) TEOPETUYECKOro Marepuaiia; | K HarnvcaHuto n sauure
- [IpaBunbHOCTD W/MIIN pedepata: obosHaveHa
ApryMEHTHPOBAHHOCTD npobriema n o6ocHoBaHa eé
3 T0IKCHIS aKTyanbHoCTb, CAenaH
KpaTKU aHanmn3 pasnmnyHbIx
(TmocnenoBaTeIbHOCTD
9 . TOYEK 3peHus Ha
AeHcTBAR); paccMaTpuBaemyto
- CaMOCTOSITENIBHOCTh NpoBremy 1 Norm4HO
OTBCTa, n3noxeHa cobcTBEHHaAs
- KynbTypa peun. nosunuus,
chopmMynmnpoBaHbI

BbIBOAbl, TEMa packpbiTa
MOMHOCTBIO, BblAepXXaH
00BEM, cobnoaeHbl
TpeboBaHus K

BHELUHEMY O(POPMIEHNIO,
AaHbl NpaBurbHbIE OTBETHI HA
AONOMHUTENbHbIE BOMPOCHI

Xoporiio (0a30BbIi YpOBEHB) OCHOBHble TpeboBaHMA K
pedeparty 1 ero 3awuTe
BbINOJSIHEHbI, HO MPX 3TOM
JonyLeHbl HeJoYEThl. B
4YaCTHOCTU, UMEKTCH
HETOYHOCTU B U3MOXEHUN
matepuana; oTCyTCTByeT
nornyeckas
nocrnegoBaTenbHOCTL B
CYXXOEHUSX; HE BblAEpPXKaH
00bEM pedhbepara; nmerTcs
ynyLieHns B 0pOpMNEHUN; HA
[AOMNONHUTENbHbIE BONPOCHI
npu 3aLmTe AaHbl HEMOSHbIE

OTBETHI
Y 10BIIETBOPUTENTHHO MMEITCH CyLLECTBEHHbIE
(OpOroBbIN yPOBEHB) OTCTYynneHus oT TpeboBaHWM

K pedepupoBaHuio. B
YaCTHOCTU: Tema OcBelleHa
nuwb

YaCTUYHO; OOMNYLLEHbI
dakTu4eckmne owmndku B
coaepxaHuun pedepara unu
npu oTBeTE Ha
AOMNOSHUTENbHbIE BONPOCHI;
BO BpeMs 3aLUnThbI
OTCYTCTBYET BbIBOA

HeynosnerBoputenbsHo Tema pecdepaTa He
(YpoBeHB HE ChOPMUPOBaH) packpblTa, obHapyxusaeTcs
CyLecTBeHHoe

HernoHuMaHue npobnembl

Tabmauma 5.

OnenuBanue OTBETA HA 3a4eTe



«3ayTteHo»

4-0annpHas 1IKaia ITokazarenun Kpurtepun

(YypoBeHb OCBOEHUS)

OTnn4HO (MOBBIICHHBIN - [TosiHOTA H3NOXKEHUSA BbIMNOSHEHbI
BCE

YPOBEHB)

Xoporuo (6a30Bblit
YPOBEHbD)

Y I0BIIETBOPUTENBHO
(mOpOroBbIN YPOBEHD)

TEOPETHUYECKOT0 MaTepuaa;

- [IpaBunbHOCTD W/HIH
apryMEHTUPOBAHHOCTb
U3JI0KEHHS
(TTocIie10BaTeNbHOCTD
JIEHCTBUM);

- CaMOCTOSITEeIBHOCTh OTBETA;
- Kynbrypa peun.

TpeboBaHus K
HanMcaHuIo 1 3almTe
pedepaTa: ob6o3Ha4eHa
npobnema un
obocHoBaHa eé
aKTyanbHOCTb, cAenaH
KpaTKkuii aHanus
pasnnYHbIX TOYEK
3peHns Ha
paccmaTtpuBaemyto
npobnemy n nornyHo
n3noxeHa cobcTBeHHast
no3uuus,
chopmMynupoBaHb!
BbIBOAbI, TEMA
packpbiTa

NMOMNHOCTLIO, BblAEPXKaH
06bém, cobntoaeHbl
TpeboBaHus K
BHELLUHEMY
obopMIeHUIo, AaHbl
npaBunbHbIE OTBETHI Ha
[JOMNOMNHNUTENbHbIE
BOMNPOCHI

OCHOBHbIE TpeboBaHus K
pedepaTy u ero 3awmTe
BbINOSIHEHbI, HO NpW
9TOM AOnyLEHbI
Hego4éTbl. B yacTtHoCTH,
UMEKTCA HETOYHOCTHU B
N3NoXeHnn matepuana;
OTCYTCTBYET formyeckasi
nocneaoBaTenbHOCTb B
CYXXOEHUSX; He
BblAepXaH 06 bEM
pedepaTta; nmerTca
ynyuieHuns B
obopMIeHnn; Ha
OOMOSNTHUTENbHbIE
BOMPOCHI Npu 3awymTe
AaHbl HENOMHbIE OTBETHI

nmeroTcA
CYyLLIECTBEHHbIE
OTCTYNneHus ot
TpeboBaHui K
pedepupoBaHuio. B
YacTHOCTW: TeMa
ocBelleHa NuLb




YaCTUYHO; AOMYLLEHbI
dakTuyeckne ownbKn B
coaepxaHumn pedeparta
WIn Npu OTBETE Ha
AOMONHUTESNbHbIE

BOMPOCbI; BO BpeMsi
3aWnTbl OTCYTCTBYET
BbIBO

HeynosnerBopurenbHo Tema pedpepata He
(ypoBeHb HE packpbITa,
copMupoBan) obHapyxuBaeTcs
CyLLleCTBEHHOe
HernoHVMaHue
npobnemsl

«He 3ayteHo»

3. TunoBbie KOHTPOJIbHBbIE 3aJaHHUSA, HEOOXOAUMbIe /I OLEHKU 3HAHUHA, YMeHHIi,
HABBIKOB M (MJIM) ONBITA JAeATEJbHOCTH, XapaKTepU3yKIIUX 3Tanbl (opMHPOBaAHHS
KOMIIETEHIIUI B Ipoiecce OCBOEHHSI OCHOBHOW Npo(ecCHOHAILHONH 00pa3oBaTeIbLHOM
NMporpaMMbIl

OO0pa3ubl HHAUBUAYAJBHBIX 3a1aHUI
KoHTpoJibHbIe M HHANBHAYAIbHBIE 321aHUA
JAu¢pepeHnuaibHbie ypaBHEHUs MIEPBOIO MOPSAKA

1. C IIOMOIIBIO M30KJ/IIMH I/I306pa3I/ITB CXCMATHUYCCKHU PCIICHNUEC YPABHCHUA
2(y+Yy)=x+2.

2. Pemmnts YpaBHCHU, IpU HCO6XOI[I/IMOCTI/I CBCIA UX K YPAaBHCHUSAM C pa3ACIAIOIIUMUCA
NEPEMCHHBIMU

_\2 '
1. (X3 +2x)y’dy = xdx; 2. dy= 4/1—ydxi 3.7 = Xcos'y;
1- x2 y

4. y'x% =eY,y(1) =0; 5. 2(x+ y)dy + (3x + 3y —1)dx = 0, y(0) = 2.

3. Pemmts oHOpOAHBIE ypaBHEHUS
1.x2y' —y?=2x% 2. xy'=y(Iny—-Inx); 3. xydy — y?dx = (x + y)?e ¥dx;

= XE2YT3. 5 (2 3yeydy 4 2xydx = 0, Y(0) =1.

4.y =
y 4x -y -3

4. Pemuth YpaBHCHU, IIpU HCO6XOI[I/IMOCTI/I CBels UX K JJUHEHHBIM

Ly +2xy=xeX; 2. 2ydx+(y? —6x)dy =0; 3. xy'= y+x2CoSX;



! —_ — 2 —
4. (2 1)y —xy =3 —x, y(2) =15; 5 Y +2Xxy =xe “sinx, y(0)=1.

5. Pemuth ypaBHeHue bepaymum
Ly =xy*—xy; 2. xy+2y=x°y; 3.2(xy'+y)=Vy?Inx, y(1)=2.

6. Pemuth ypaBHeHUE B MONHBIX auddepennmanax



2)d ( 3)d 3x2+yd 2x3+xy+2y3d
1. —_)dx+(X+_)dy=0; 2. X = .
o X 7 y y’ '

7. HaifTu MHTerpupyoImnii MHOKUTEIb U 00I1Iee pelIeHUe YPaBHEHUS
(x® + y? + 2x)dx + 2ydy = 0.

8. OmnpenenuTh TN ypaBHEHUSI U YKa3aTh CIIOCO0 €ro perieHus:
1. xy' —xe?y =2; 2. xydx +(x +1)dy = 0; 3. xy'+3xy* =2y;

4. dy+@By—-e>)dx=0; 5. (¢ + y?)dx+ 2xydy = 0.

9. Haiitu obmiee 1 ocoboe (eciii OHO CYIIECTBYET) pEIICHUs] YpaBHEHUI
1o(xy? +x)dx+ (Y = x3y*)dy =0; 2.xy'+y=y% 3. (y? —3x%)dy + 2xydx = 0;

Y y2 2 ¥ 2

4.y =—(+Iny-InX); 5 xe dx+(x ye + y)dy=0.
X

10. Peuuth 33124y Komm
| 2X 2X 2 | 2 _2x2
Ly+ y= YO0)=— 2.3y +2xy=2xy e ,y(0)=1;
1+x% 1+x° 3

3. ydx = (3ycos2y—2y?sin 2y — x)dy, y(16) = .
11. Pemnts ypaBHeHUs

1y=x+y-Iny; 2. x[(y)*-1]=2y; 3. y=xy-(y)

JuddepenunanbHble ypaBHEeHUS BHICIIUX MOPSIAKOB

1. Pewuth ypaBHEHUS, TOHU3UB UX HOPSIIOK

1y + 2 =0; 2. (y=-1)y" =2(y)4

3y ey =0 4. yy"=2(y), y(2) =2, Y'(2) = 05.
1. Haiitu obuiee penieHne ypaBHEHUS

1y'-2y+4y =0 2. y'+6y'+9y =0; 3. y'+4y=0.

2. Pemmts 33129y Komm
1. 3y"-2y'-8y=0,y(1)=1y(1)=2 2 '+ z ¥4

y=0,y( )=2,y( )=1
4 4

3. Haiitu olee pemienue ypaBHEHUS
A"y -y =)

€CJIN



1. f(x) f(x)=3e*;, 3. f(x)=2sinx; f(x) =e*cos2x.
= 3x?
-1; 4,

2.

4. Haiitu pemenne 3aaaun Komm



Y+ Y= oy =2 v()=—
1 a7 YPT2YE=-
Meronamu Jlarpanka n Komm.
5. Haiitu obmee pemenue
1 y"+5y"+7y'+3y = (16x + 20)e"; 2. y¥ —y"=5(x+2)%
3. (4x+3)%y"+(4x+3)y -16y = 0; 4. x2y" - 3xy' +3y = -Inx.
Cucrtembl 1udPpepeHuInATbHBIX YPABHEHUH
1. HaiiTu pemenus IMHEHHBIX CUCTEM
[x=-8x+4y {x=6x+5y x(0) =0
D'y=3x-4y - 2'y=—x+2y . y(0)=1
L L
X=5x-2 X =6Xx+4y+2t
3) Yy Ay
y=2X+Yy y =—-x+10y-1

2. Pemmts cucremy muddepeHIanbHbpIX ypaBHEHHI MeTo1oM Jlarpamxka
X' = —4X+Y,

y'=—6x+y+ 1 .
L 1+ &%

3. Pemmwmth pasHbIMH MeTOAaMU (WJIM METOJOM HCKIIFOUEHUH, WM METOIOM Dinepa, Win
MaTpUYHBIM METOAOM) JIB€ CUCTEMBI MU (hepeHInaIbHBIX ypaBHEHUH X'= AX, rie

(3 1 -1\ &1=1, (0 1 0) h=-2
1)A:| 2 2 —1|,/1:3, 2)A:|—4 -4 o|,/1:_2,

2 2
L—z 1 4J,13:5; L—z 1 2J Ja=2.

3anucarh MaTPHUIIAHT KaKJOW CHCTEMBl M HAWTH WX (yHIAMEHTAIbHbIE CHCTEMBI
pEILIEeHUN.

4. Pemuts cuctemy nuddepeHanbHbIX ypaBHEHUN
X'=y"+y'+x-3y =0,

dy"-2"-x'-2x+5y =0



KonTpoabHasi pabora mo teme
«uddepeHunajbHble ypaBHEHHUS NIEPBOT0 MOPSAKA

Bapuant Ne 1
|. OnpeneanTs THI M HAWTH 001I[HE PellleHNs] JAHHBIX YPAaBHEHUIi:

1. (y+ylInx)dx—(x —xy)dy =0.

o x 2x2
2. Y+ y= .
1+x2 1+x2
2 X 2 X2
(xy“+— )dx+ (x“y—)dy=0.
y? y3

I1. HaiiTu yacTHBIE pelieHus

/|y\_ | y(1) =1.

\x)

1. xy'-y=xtg

2. &Ydx = 2y — xe¥)dy, y(-1)=0.

KonTtpouabnasi padora no reme
«/IuddepennuanbHble ypaBHEHHS BHICHINX NOPSAKOB)

Bapuant Nel

|.OnpeneJuTh THII 1 HAHTH 001K PelIeHUs JAHHBIX YPABHEHHI1:
Ly=y+x

X

2.y - 2y+y =

X2

Il. Pemuts 3apauy Komm:

1 WHP=0. y0)=1y@)=1

o Y=Y =e7+2x. y(0)=1,y'(0) =L
Oo0pa3sen 3k3aMeHANMOHHOI0 OUJIeTa
buJjer 1
JAuddepenuuajbHbie ypaBHEHUS

1. Omnpenenenue u cnoco0 pemeHus quddepeHaIbLHOro ypaBHeHus: bepayim.



2. CucTeMbl TUHEWHBIX OJHOPOIHBIX U HEOJTHOPOIHBIX AH(epeHIINaTbHBIX YPAaBHEHUH ¢
MOCTOSTHHBIMH KO3 UITIEHTaMH.

3. Haiitu obmee pemenue ypapuerns X'y —c0s2y =1.

4. Tlo Buy paBOM 4aCcTU U KOPHSIM XapaKTEPUCTUUECKOT0 YPaBHEHHUS 3aUCcaTh YaCTHOE
/
pewenue ypasaenus Y +Y =4XCOSX.

5. HaiiTi yacTHOE peleHye ypaBHeHns Y = 2 \/V In X, y(e) =1.

IIpumepHasi TeMaTHKA KYPCOBBIX padoT

1. PazHOCTHBIE METO/BI pemieHus Tu(PepeHINATbHBIX YPaBHEHUH

2. Pemenue cucrem nquddepeHnanbHbIM YpaBHEHUH MeTo0M Alamca

3.  YwumcneHnele MeTOIBl MpH pemeHnH AuddepeHnnanbHbIX ypaBHeHU. YncienHoe
uHTerpuposanue. opmyna npsAMOyroabHUKOB.

Pemenne cucrem nuddepeHnnanbHBIX ypaBHEHUH METOAOM Diiepa

Pacuyer nonera cHapsana

Pemenue cucrem muddepeHnnanbHbIX ypaBHEHUH METOJOM IPOTHO3a U KOPPEKIIUU
Yucnennsle metoabl. [Ipubnukennsle Borancienus. aTepnoaupoBanue GyHKIUH.
[IprMeHeHNEe YNCIEHHBIX METOIOB.

No ok

Ilepeuens npumepnvlx 60nPOCOS U 3a0AHUIL 01 CAMOCHOAMETbHOU PAOOMbL.

1. Kakoe ypaBHeHHEe Ha3bIBaeTCsl OOBIKHOBEHHBIM AU depeHnnanbabpiM ypasHeHuem? [lopsmok
Qg QepeHInanbHOTO ypaBHEeHHs. UTO HA3bIBAIOT penieHneM audhepeHInaibHOro ypaBHeHHS?

2. Kakoe ypaBHeHHE Ha3bIBACTCs YpPaBHEHHUEM IIEPBOTO MOPSAIKA B YACTHBIX IPOU3BOIHBIX?
[TonsTre nonHoro uHTerpaia. JINHENHbIe U HEIMHEWHBIE 33/1a4H.

3. 'eomeTprdeckas MHTEpPIPETANNs YPaBHEHHUS TIEPBOTO TIOPsIIKA U ero pemeHwus. [1ome
HalnpasJIeHUH, UHTerpagbHble KpuBbie O.J1.Y.?

4. Kakoe YpaBHCHHC HA3bIBACTCS YPABHCHUEM C PA3ACIIIIOINUMHUC HepeMeHHHMI/I? Merton
peuicHu-d ,Z[H(l)(bepeHI_II/IaJILHOFO YpaBHCHUS C pa3aACIAOIUMUCAH HepeMeHHHMI/I?

5. Kakue ypaBHeHUs 11epBOro MOpsAIKa Ha3bIBAIOTCS JTMHEHHBIMU? JINHEHHBIE OTHOPOIHBIE U
HEOJIHOPOAHbIE YpaBHEHU? MeTobl uX pemeHus. YpaBHeHue bepHyinu u ero pemenue?

6. Kakoe ,Z[I/I(I)(I)CpCHI_II/IaJILHOe YpPaBHCHUC HA3BIBACTCA OAHOPOAHBIM YPABHCHHUEM IICPBOTO
nop;uuca? Mertoasl ero pCUICHUA.

7. Yro Ttakoe nonubii nuddepennuan? YpaBHeHnus B noiHbIX quddepennnanax? MeToasl ux
peleHus.

8. Uto Takoe MaTeMaTu4eckas MoJiesib? DTarbl IOCTPOSHHUS MaTeMaTHUECKOW MOJIENH Ipoliecca
wu siBienus? [pumepsl npoctedmx Mozaenei Ha 6ase nuddepeHInaNIbHBIX YpaBHEHHH
IepBoro nopsaaka?

9. HpOCTCﬁLHHC YpaBHCHHS BBICHIUX IMTOPAAKOB U UX PCIICHUA MECTOJOM ITOHUKCHUA nop;mKa?

10. JIuneitnble nuddepeHaabHble YpaBHEHUS BTOPOTO Mopsaka 1 ux pemenus? Kakue
JIMHEWHbIE YPaBHEHHUS HA3bIBAIOTCS OJTHOPOIHBIMU U HEOAHOPOAHBIMU? TeopeMa o CTpYKType
pEeLIECHHS JTMHEUHOTO OJTHOPOJHOTO U HEOJHOPOIHOTO YpaBHEHUsI? PellieHns HeOAHOPOIHOTO



ypaBHEHUS B CITy4ae CIeIHaTbHOU MPaBOi YaCcTH, METOIOM BapHUaIIMH IMPOU3BOJIBHBIX
HOCTOSHHEBIX ?

11. MaremaTuueckue Mojienu Ha 0aze ypaBHeHUM BToporo nopsaka? [Ipumepsl Mojenei.
Kpaesbie 3apaun.

Bonpocwt k Ix3ameny:

1. OcHoBHBIE TOHATHUS TEOPUH OOBIKHOBEHHBIX AU (P (epeHInaNbHbIX YPaBHEHUH — MOPSAIOK
yYpaBHEHUs1, FTEOMETPUYECKAsi MHTEPIIPETalsl YPABHEHUS U €r0 pelleHus, U T.1. Teopema
CYILIECTBOBAHMSA U €AMHCTBEHHOCTH peleHus 3aaadn Komu.

2. lnddhepenHnmanbabie ypaBHEHUS MIEPBOTO MOPSIKA C pa3AesSIONIMMUCS TepEeMEHHBIMH,
CTaHJAPTHBIN BHUJI K METOJIbl PEIICHUSI.

3. JIuneitHple ypaBHEHHS TIEPBOTO NOPSIKA-CTAHJAPTHBIA BUI M METO/BI pEIICHHUs. Y paBHEHHE
bepnym.

4. Opnoponnsie nudhepeHualIbHbIe YPaBHEHUS — CTAHAAPTHBIN BHJT U METO/IBI X PELICHUS.
5. YpaBHeHus B MONMHBIX AuQdepeHnranax-cCTaHIapTHbINA BUA U METObI UX PELICHHUS.

6. [Ipocreiinire ypaBHEeHUs IEPBOTO MOPSAKA HE pa3peIIeHHbIE OTHOCUTEIBHO MPOU3BOIHOM.
VYpasuenus Jlarpamxka u Knepo-crangapTHbII BUI U METObI UX PEIICHUS.

1. HpOCTCfII.HHG YpaBHCHUS BBICHIUX HOpHI[KOB'CTaHI[apTHHﬁ BUA U METOJbI UX PCHICHHA.

8. JIuneitHpIe OTHOPOHBIE YPABHEHUS BTOPOTO MOPSAKA-TEOPEMa O CTPOCHUH PEIICHHSI U METOJIBI
€ro pEeIICHMUS.

9.JIuHeltHbIE HEOJHOPOIHBIE YPAaBHEHHSI BTOPOTO MOPsI/IKa —TeopeMa O CTPOSHUHU 00ILero
pELIEeHNs U METO/Ibl PELLIEHUs BapUalliel IPOU3BOIbHBIX MTOCTOSHHBIX.

10. JIuneiitHble HEOJHOPOIHBIE YPABHEHHS CO CIIEIUAIBHON MPAaBOIl YaCThIO.

11. O6umwme nousATHs 0 cucteMax AuddepeHnnanbHbIX ypaBHeHUH. HopMaibHble cucTeMbl
muddepeHIHanbHbIX ypaBHEHUH.

12. KpaeBble 3amaum Ui JIMHEHHBIX ypaBHEHHH BTOpOTO mopsiaka. Kimaccnpukaims kpaeBbIx
3a/la4-TMHEHAsL, ONHOPOAHAS U HEOJHOPOAHAs KpaeBas 3a7aja.

13. [IpubmKeHHOE HHTETPUPOBaHUE CHCTEM MU (EepEeHITHATFHBIX YPaBHEHHA U YPAaBHEHUH BBICIIINX
nopsakoB. MIHTerpupoBanue nuddepeHanbHbIX ypaBHEHUH ¢ TOMOIIBIO PSI0B.

14. Tudddepennmanbuble ypaBHEHNS B YaCTHBIX MPOU3BOAHBIX IEPBOTO MOPSAIAKA. Y paBHEHUS
JMHEIHbIE OTHOCUTENHFHO MPOU3BOIHBIX (YACTHBIE CIIy4ad HHTETPUPOBAHUSA).



Caeniennus 00 yTBep:KIeHHH MPOrPaMMbI HA 0YepPeaHOI YUeOHbIi ro U perucTpauuy u3MeHeHu i

YueOHbIi Pemenue xkadenper BHeceHHBIE M3MEHEHUA IToamnucs 3aB.
ron (Ne mpoTokona, kadeapoit
JaTa)




