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I. AuHOTAIUSA
1. lesu 1 3224 AU CHUAILIMHBI

[emssmMu 1 3a1a4aMi OCBOEHHS AUCLMILUIMHBI SBIBIIOTCS OCBOEHUE KIIFOUEBBIX TOHS-
THIA, BOIIPOCOB TeOpUH UG PepeHIMATEHBIX YPaBHEHHIA, TOCTAHOBOK 3a/1a4, (opMy-
JMpyeMbIX B BUIE TU(P(epeHINaTbHBIX YPaBHEHHUM, aHATUTUYECKUX METOJIOB perlie-

HUA 1 MCTOJO0B KAYCCTBCHHOI'O aHaJIM3a.

2. Mecro nucumiimibl B crpykrype OOIT

JIMCIMITIIMHA OTHOCUTCS K pazzeny «MareMaTHuecKuiy 00s3aTeIbHOM YacTh
bnoka 1.

JIucuMIuiiHa HaXOAUTCSl B JIOTMYECKON U COJIEpKATEIIbHO-METOIMYECKON B3au-
MOCBSI3U M TpeOyeT 3HaHMM M yMEHHM, (OPMUPYEMBIX B Pe3yJbTaTe OCBOCHUS
IIKOJLHOM MPOTPaMMBbl, aareOpbl, MATEMATHYECKOIO aHAJIU3A.

JluctmminHa HeoOX0oJMMa KakK MpeANIeCTBYIOAas, B YaCTHOCTH, JUISl TUCIIH-

IIJIUH: (1)I/I3HK3, YUCJICHHBIC MCTOAbI, MCTOAbI OIITUMHN3AallH U HCO.

3. O0beM auCHMILIMHBI: 3 3adeTHbIC eauHuIb], 108 akageMHUYeCKHUX 4acoB, B TOM

YHCIIE:
KOHTAKTHAs ayJAUTOPHAs padoTa: JeKuu 32 yaca, MPaKTUIECKUE 3aHATHA 32 Yaca;

KOHTAKTHAS BHEAYIMTOPHAs pa0oTa: KOHTPOJIb CAMOCTOSITEITBHON pabOThl -

, B TOM 4UHClie KypcoBasi pabota - ;

caMoCTOsITeJIbHAS padoTa: 44 yaca, B TOM 4uciie KOHTPOoIb () yacoB.

4. ILltannpyembie pe3y/ibTaTbl 00y4eHHs 110 JMCUHHUILINHE, COOTHECEHHbIE C IJIa-

HHUPYEMBbIMH Pe3yJIbTATAMH 0CBOEHHS 00Pa30BaTeILHOM MPOrPaMMblI



[Tnannpyembie pe3ynbTaThl

OCBOCHUSI 00pa30BaTEILHON

nporpaMMmel ((hopMUpyeMbIe
KOMIIETCHITUHN )

[Inanupyemble pe3yabTaThl 00y4eHHS 1O AHC-
[UIUTIHE

OIIK-1 CnocobeH npuMeHsITh
€CTECTBEHHOHAYYHBIE U 00-
IEMHKEHEPHBIC 3HAHUS, Me-
TOJIbl MATEMATUYECKOTO aHa-
JM3a U MOJEIIMPOBAHUS, TEO-
PETUYECKOTO U IKCIIEPUMEH-
TaJIbHOTO UCCJIE0BaHUS B
npodeccuoHanbHOM esITelb-
HOCTH

OIIK-1.1 3naet ocCHOBBI MaTeMaTHUKH, (PUZHUKH,
BBIYUCIIUTEILHON TEXHUKHU U TPOTPpaMMHPOBa-
HUS

OIIK-1.2 Pemraer crangapTabie Tpodeccro-
HaJIbHBIC 33/1a4M C IPUMEHEHUEM €CTECTBEH-
HOHAYYHBIX U OOIIEMHKEHEPHBIX 3HAHUM, Me-
TOJOB MAaTEMAaTUYECKOr0 aHAJIN3a U MOJIEIH-
pOBaHUs

OIIK-1.3 BrnaneeTt HaBbIKAMHU TEOPETHYECKOTO
U DKCTIEPUMEHTAIBHOTO HCCIIeIOBaHUsI 00BEK-
TOB IPO(heCcCHOHANILHOM IeSITEIbBHOCTH

5. ®opma NPOMEKYTOYHOM ATTECTALMHU M CEMECTP MPOXOKACHUs: 3a4eT, 4 ce-

MECTp.

6. SI3bIk npenoxaBaHMs: PYCCKHIL.

I1. Conep:kanue TUCHUILIMHBI, CTPYKTYPUPOBAHHOE 110 TeMaM (pa3jesiaM) ¢ yKa-

3aHHUEM OTBCIACHHOI'0 HA HUX KOJHYECTBA aKAACMHYECCKHUX YaCOB U BH/I0B yqeﬁ-

HBLIX 3aHATHN

KonTtakTHas pabora CamocrosiTens-
HaumenoBanue pa3genoB u teM | Bcero Hast paGoTa, B
Jlekuun | Tlpaktuka | Kourtponb ca- | tom ymcre K’OH—
MOCTOATCIIb-
HOI paboThI TpoIk (3ac.)
1. Iuddepenunanbubie ypaBHe-
Hus 1-ro nopsaka 40 1 1 16
2. YpaBHEHMS N-To NMOpsaAKa 24 8 8 8
3. Cuctremsr O1Y 24 8 8 8
4. Bonpockl Ka4eCTBEHHOH TEO-
pun quddepeHIranbHbIX 20 4 4 12
YpaBHEHUI
UTOI'o 108 32 32 44




IIporpamma ocBoeHUs1 y4eOHOI TUCHUTIAHBI

Tema 1. luddepennnansabie ypaBHeHuUs 1-ro mopsaka

Huddepenunanpuble ypaBHEHUs TEPBOTO TOPSIKA, pa3pelIeHHbIE OTHOCH-
TEJIbHO TMpou3BOAHOU. OCHOBHBIE MOHATUA: JUdPepeHlnaTbHOe YpaBHEHUE,
ypaBHeHuE B nudpepeHnnanax, oomiee pereHne, 9acTHOE PEIIeHne, 00N HHTE-
rpajl, 4YacTHOE peleHue, 3aaada Komm, pemenue 3agaun Komu.

Pemenue OJ1Y nepBoro nmopsiaka u ypaBHeHHH B tuddepeHIuanax:

- ypaBHEHUE C pazaernstomumucsa nepemeHHsiMu (51, 54) u ypaBHEHHUs, CBO-

nsecs: K HuM: (62, 64); onnopoansie ypaBaenus (101, 108) u coasmuecs k

HuM (118);

- nuHelrnble ypaBHeHus (140, 146, 139), ypaBuenus bepuymnu (151);

- ypaBHEHUE B MONHBIX AU depennuanax (186).

Merton 3amennl (161-163) u Boimenenus auddepenimana (197, 206).3agaua

Komm. Pemenne 3amau Kommu (53, 56).

Wurerpanbubie kpuBble. [locTpoeHME MHTETrpaIbHBIX KPUBBIX METOJOM H30-
KJIMH, T€OMEeTpUYecKass uHTepnperanus ycinoBus Komm u pemenns 3agaun Komu
(2,95).

Teopema cyiiecTBOBaHUS M €IMHCTBEHHOCTH perieHus 3agaun Komu.

Marematuueckasi ¢hopmynupoBka u npumenenue OJY B pemenun 3agad: 3a-
KOH U3MEHEHHSI CPOPMYJIIMPOBAH B YCIOBUU 3a/1a4d M JIaHbl YCIOBUS JJI1 HAXO0X-
nenust korhduimenton (80, 82, 85, 87, nekiuoHHkIe), BEIBOA ypaBHeHUM (77-79,
91-92).

Kpaessbie 3amaun. @ynkuus ['pruna. Pemenne HeoqHOpOAHOM KpaeBoU 3a1a4u
(764, 767).

Pemienne ypaBHEHUN TOHWKEHUEM MOPSAKA.

Tema 2. JIuneitHple ypaBHEHUS N-TO MOPSIKA
JIuneitnpie ypaBHeHus n-ro nopsaka. TCE. JIuHeitHas 3aBUCUMOCTh M HE3aBU-

CUMOCTh (YHKIIHUA, OMpeesieHne, TEOPEMbI, UCCIICIOBAHNE 110 OMPENCTICHUIO H C



UCIIOJb30BaHuEM omnpenenurenis Bpouckoro (641, 644, 648, 652, 660). ®CP,
Haxoxaenue @CP, teopema 00 oO0ImiemM pemeHnd OJHOPOIHOTO ypaBHEHHS, IO-
CTpoeHue 00I1Iero pemeHus ogHopoaHoro ypasuenus (511, 524, 518, 531). OOuiee
peIIeHre HEOTHOPOJHBIX ypaBHEHHH. HaxoXaeHwe YacTHOTO pPEIICHHS: METO.
BapHalfK MPOU3BOJIBHBIX MOCTOSHHBIX (576, 578), METON HEOMpPEIeICHHBIX KO-

7 PUIMEeHTOB ¥ MPUHIUT cynepro3unuu (542, 543, 547, 548).

Tema 3. Cucremsr O/1Y

Ceenenue 3agaun Komm ypaBHeHus k 3agade Komm cucremsr (585, 587). Cae-
nenue 3amaun Komm cucremsl kK 3amade Kommu ypanenus (831, 833, x(0)=0,
y(0)=0). Haxoxnenne ®CP, obiero pemienus, perienus 3agaun Komm ypaBHeHuUs
(cucTeMbl) CBEIEHHMEM K COOTBETCTBYIONIEH 3amaue IJisi CUCTEMBI (YpaBHEHUS)
(585, 587, 831, 833, x(0)=0, y(0)=0).

JIuneiinbie cucteMsl n-ro nopsaka. TCE. JIuneliHas 3aBUCUMOCTb U HE3aBUCH-
MOCTb BEKTOP-(DYHKIUMN, ONIpeieiiCHUEe, TEOPEMBI, UCCIICIOBAHKE TIO ONIPEACICHUIO
U C UCNoJIb30BaHueM onpeaenutenss Bpouckoro. @®CP, TeopeMa 0 cylniecTBOBaHUU
OCP, naxoxnenne @CP, nmoctpoeHre 00OIIEro peleHrus OJHOPOJHOM CUCTEMBI
(828, 829, 800, 801, 805). Obmiee pemnieHre HEOAHOPOIHBIX ypaBHeHUH. Haxoxk-
JICHUE YaCTHOTO PEIICHUS: METOJl BapHallMH MPOU3BOJIBHBIX MOCTOSHHBIX (8460,

847), MeToa HeonmpeneaeHHbIX KOA(P(UIMEHTOB U MPUHIMI cyneprno3uiuu (828,

833).

Tema 4. Bonpochl kaueCcTBEHHOUN Teopuu AU depeHIuanbHbIX YPaBHEHHM
Junamuueckrue (aBTOHOMHBIE) cucTembl. da3oBoe MPOCTPaHCTBO, (Pa30BbIC
Tpaekropun. Kinaccudukaius 0ocoObIX TOYEK JTUHEWHBIX OJJHOPOAHBIX CUCTEM 2-TO
MOpsIJIKa C TOCTOSIHHBIMH JIEUCTBUTENIbHBIMU KO3 durmentamu (962, 972, 974,
973, 966). HaxoxaeHne ocoObIX TOYEK U OCTpoeHUE (a30BBIX TPACKTOPHUI B UX
OKPECTHOCTH JiJis HemHenHbIX cucteM (1028, 1025, 986, 902).2. YcroituuBoCTh U
ACUMIITOTUYECKAsl YyCTOMYMBOCTH pemiennil no JlsmyHoBy. Onpenenenne. Uccie-

JIOBAaHUE HA YCTOWYMBOCTH IO NEPBOMY NPUOIMKEHUIO - HAXOXKJICHUE U HCCIIE0-



BaHHME Ha YCTOWYMBOCTH MOJIOXKEHUH paBHOBecus (916-918; npumep n.15, 907-

909).

II1. O6pa3oBaTeibHbIE TEXHOJIOTHH

VYyeOHast mporpamma —

HaMMCHOBaHUEC

pa3lesioB U TeM

Bun 3anarusa

O0pazoBarebHbIE TEXHOJIOTHH

1. Iuddepennmanbapie
ypaBHeHus 1-ro mops-

Ka

.HCKI_[I/II/I, IMPAKTUYCCKUC

3aHATUA

. I3noxenne TCOPECTUUCCKOIo MaTcpurajia

. Pemmenune 3amau

2. YpaBHEeHHS n-TO MO-

psIKa

.HGKI_[I/II/I, MMPAaKTHUYCCKUC

3aHATHA

. U3noxxenue TCOPECTUYCCKOI'O MaTcpHrajia

. Pemtenue 3agau

3. Cuctremsr OIY

.HGKI_[I/II/I, MMPAaKTHUYICCKUC

3aHATHA

. U3noxxenue TCOPECTUYCCKOI'O MaTCpHrajia

. Pemtenue 3agau

4. Bompockl Ka4yeCTBEH-
HOM Teopun quddepeH-

LAAJIBHBIX YPABHEHUHN

.HGKI_[I/II/I, MMPAaKTHUYICCKUC

3aHATHA

. U3noxxenue TCOPECTUYCCKOI'O MaTcpHrajia

. Pemtenue 3agau

[IperogaBanre y4eOHON MHMCIUIUIMHBI CTPOUTCS HAa COYETAHWU JICKIIUH,

MPAKTUYECKUX 3aHATUI U Pa3IUYHBIX (DOPM CaMOCTOSITEIbHOM PabOThI CTY/IEHTOB.

B IIpoHeCcCcC OCBOCHUA NUCHUIIIMHBI UCITIOJB3YIOTCA CICAYIOIINC 06pa30BaTeJ'II>HI>Ie

TE€XHOJIOTUH, CHOCOOBI MU METOJbl (POPMUPOBAHUS KOMIETEHLMH: TpaaullMOHHbIC

JICKIIUH, ITPAKTUYCCKUC 3aHATHA B AUAJIOTOBOM PCKHME, BBIIIOJIHCHHUC WHAWBUAY-

aNbHBIX 3aJaHU B paMKax CaMOCTOSTEILHON PabOTHI.

I[I/ICI_II/IHJ'H/IHa NpeaAyCcMaTpruBacT BBIITOJITHCHUE KOHTPOJIbHBIX pa60T, ITMCBbMCH-

HBIX JOMAIIHUX BaﬂaHHﬁ, WHINBUAYAJIbHBIX KOHTPOJIbHBIX BaHaHHﬁ.

IV. OueHoynnie MaTepuajbl AJ NPOBEeJCHUS TEKYyILIeH M NMPOMEXKYTOYHOH

arTrecralmmum




OIIK-1 CnocobeH MpuMeHsTh €CTECTBEHHOHAYYHbIE U OOIIEHH)KEHEPHbBIE 3HAHUS,
METOJbl MAaTEMATUYECKOIO AHAIN3a U MOJEIMPOBAHMS, TEOPETUUECKOIO U IKCIIE-

PHUMCHTAJIBHOI'O UCCIICAOBAHUA B HpO(bGCCI/IOHaJIBHOI‘/’I ACATCIIBHOCTHU

OIIK-1.1 3HaeT OCHOBBI MaTEMATUKH, (PU3UKH, BBIYUCITUTEIILHON TEXHUKHU U TIPO-

IrpaMMHUPOBAHUA

1. Ha3BaTh 001IMii BUJT KJIIACCUYECKUX UHTETPUPYEMBIX AU hepeHIInaTbHBIX

YPaBHECHUM.

2. ChopMynanpoBaTh METObI HAXOXK/ICHUS PELIEHUS] OJTHOPOJHOTO YpaBHE-

HUA.

3. ChopmynupoBaTh onpenesieHue, MeToabl HaxoxaeHuss @CP nuHelHbIX

ypaBHEHUH N-To MOpPsIKa.

4, C(bOpMYJII/IpOBaTB MCTOAbI HAXOXKACHNA 9YaCTHOI'O PCIICHUA JIMHEHMHBIX

YPaBHEHHUM N-IrO MOPAJIKA.

Crnioco0 mpoBeieHUs — MUChbMEHHBIH.
Kpurepuu ouenuBanus:
Jlan npaBUIIbHBINA Pa3BEPHYTHINA OTBET — 2 Oalla;

OTBeT COOEPKUT HETOUHOCTH — | Oain.
OIIK-1.2 Pemaer ctangapTHbie TpodeccHOHaIbHbIE 33a4l ¢ TPUMEHEHUEM

CCTCCTBCHHOHAYYHBIX U 06H_I€I/IH)KeHepHBIX 3HaHI/II>'I, MCTOOJOB MAaTEMAaTHUIYCCKOT'O

aHaju3a U MOJICJINPOBAHMUS
1.Onpenenuts TUN U PEIINTh YPABHEHUS

1.1) y'=2y*sin(2x —4), y(2)=1,

12) y'=(y+3x+2) -3,



1.3) y'=2 Y_ 4,  (pemuTh KaKk OJTHOPOJIHOE)
X
1Y _
14) y'=2=-4, y(l)=4.
X

2. Haiitu ®CP ypaBHeHHI

2.1) y"+5y'+4y=0
2.2) y"=10y"+25y =0
2.3) y"=8y'+25y=0

3. Bemmcarp Bu 9acTHOTO perieHus y' —7y = f (x) C HEOJTHOPOTHOCTHIO

BHUIa
3.1) f(x)=(4x" + 7)™
3.2) f(x)=3e™

3.3) f(x)=4xe™ cos(7x).

4. Haittu ®CP, o01iee peiieHne CUCTEMBI

NN

Crnioco0 mpoBeieHNS — MMUChMEHHBI.

Kpurepuu ouenuBanus:
3ajaHue BBITIOJIHEHO MOJIHOCTEIO — 10 0aymios.
3agaHue BBITOJIHEHO YaCTUYHO — OT 4 10 9 0asuIoB.
BrimmosiHEHEBI OTAENBHBIE DJIEMEHTHI — OT 1 10 3 0aJUIOB.

3aganue He BBINOJIHEHO - 0



OIIK-1.3 Biageer HaBbIKaMH TEOPETHYECKOTO U SKCIEPUMEHTAIIBHOTO UCCIIE0-

BaHUs1 00BEKTOB MPOPECCHOHATBLHON ACSITEIbHOCTH

1. CKOpOCTh yBEIMYEHHS BEIMYMHBI BKJIa/la IPOMOPLMOHATIBHA €r0 TeKyLIEH
BenuuuHe. ChopMynupoBath 3a1auy Komm u HaiiTH 3aKOH U3MEHEHUS BEJU-

YMHBI BKJIJIa, €CJIM HadaJIbHasl BEJIMYKMHA ObLIa paBHA N, .

2. Iloctpouth (hazoBbIl TOPTPET cUCTEMBI. MccienoBaTh Ha yCTOMYMBOCTD
X B 0 21| x
vl 12 o]yl

Crnioco0 npoBeieHUs — MUChbMEHHBIH.

Kputepuu onieHuBaHus:
3ajaHue BEHITIOJIHEHO ITOJIHOCTRIO — 10 0amios.
3agaHue BHIIIOJIHEHO YaCTHYHO — OT 4 10 9 0asuioB.
BEITIOJTHEHEI OTIENIBHEIE 3JIEMEHTHI — OT 1 10 3 0ajioB.

3amanne He BhITOJIHEHO 0

V. YueOHO-MeTou4ecKoe U MHGOPMALIMOHHOE 00ecrieYeHue TUCHMILIUHBI

1) Pexomenayemas mureparypa

a) OcHOBHas UTEpaTypa
1. XKabko A.Il. Iuddepennuansubie ypaBHEHUS U YCTOMYUBOCTH [DIEKTPOH-
HeI pecypc] : yueb. / A.Il. XKabko, E./I. Koruna, O.H. UnmxoBa. — Dnek-
TpoH. naH. — Cankrt-IletepOypr : Jlanb, 2015. — 320 ¢. — Pexum gocrymna:

https://e.lanbook.com/book/60651

2. Jludpdepenuuanbibie ypaBHEHUSI [DJEKTPOHHBIM pecypc| : MpPaKTUKYM.
VYyebnoe nmocobue / JI.LA. AnbceBud [U ap.]. — DIEKTPOH. TEKCTOBBIC JTaH-
Hble. — MuHck: Boimiimas mkona, 2012. — 382 ¢. — 978-985-06-2111-5.

— Pexxum noctyna: http://www.iprbookshop.ru/20196.html



https://e.lanbook.com/book/60651
http://www.iprbookshop.ru/20196.html

0) JlononHuTeNnpHas IMTEpaTypa:

1. Iuddepenunanpasie ypaBuenus [Tekcr] / b. I1. Jlemunouy, B. I1. MoaeHoB.
- Mockaa : Jlans, 2008. - 288 c.[DnekTpoHHbIit pecypc].- Pexum qoctymna:

http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=126

2. Kypc 00bIKHOBEHHBIX U hepeHITMANTbHBIX YPABHEHU [ DJIEKTPOHHBIN pe-
cypc] : yueb. mocobwme / FO. H. bubukos ; FO. H. bubuxos. - Mockga : Jlaub,
2011.-304 c. - ISBN 978-5-8114-1176-4. [ OnextpoHHbIl pecypc]. - Pexum

noctyma: http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=1542

2) CoBpeMeHHbIe ITpodecCHOHANIbHBIC 0a3bl JAaHHBIX U HH()OPMAITMOHHBIC CIIPABOYHBIC

CHUCTCMbI

1. OBC «ZNANIUM.COM» www.znanium.com;

2. DBC «YHuBepcurerckas 6ubmuorexa onnaia»https://biblioclub.ru/;

3.  OBC «Jlaap» http://e.lanbook.com.

3) Ilepeuenn pecypcoB MH(POPMAITMOHHO-TEJICKOMMYHHUKAITMOHHON ceTn «HTepHEeTY,
HEOOXOIUMBIX JIJI1 OCBOCHHMSI JUCIUILIAHBI

Buptyanbnas obpazoarenbHas cpera TBI'Y (http:/moodle.tversu.ru)

Hayunas 6ubmorexa TBI'Y (http://library.tversu.ru)

VI. Metoanuyeckue MaTepuasibl A1 00y4arOLIUXCsl 110 OCBOCHHMIO THCIMILIHHBI
BaxxHol coctasisitonieit nannoro pasaena PIIJ sBisitorcs TpeboBanus K pei-
TUHT-KOHTPOJIIO C YKa3aHUeM OajioB, paclpeIeICHHbIX MEXIY MOAYISIMU U
BHUJIaMH pabOThI 00YyJarOIIUXCS.

Ecim 3ayer:
MaxkcumaibHast cymma 0ajuioB o yueOHOW JUCHMILTUHE, 3aKaHYUBAIOIICH-
Csl 3a4€TOM, 10 uToraM cemectpa cocrasiser 100 6amwtoB (50 6amnos - 1-it Mo-

nysb 1 50 6aIoB - 2-i1 MOIYJIB).


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=126
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1542
http://www.znanium.com/
https://biblioclub.ru/
http://e.lanbook.com/
http://moodle.tversu.ru/
http://library.tversu.ru/

Crynenty, HaOpaBuiemy 40 6ayyioB U BbIIIE IO UTOTaM pabOTHI B CEMECTPE,
B 9K3aMEHALMOHHOM BEJJIOMOCTH U 3a4ETHOW KHUKKE BBICTABIISETCS OLICHKA
«3auteHoy». CTylleHT, HaOpaBumii 10 39 6aI0B BKIIOYUTEIBHO, CAACT 3a4eT.

Pacrnipenenenue 6aiioB Mo MOIyJsIM yCTaHABIUBACTCS MPENOIaBaTeIeM U
MOKET KOPPEKTUPOBATHCS.

Ecam 3xk3amen:

MaxkcumanbHast cymma 0ajuioB 1O yueOHOU AUCHUILTUHE, 3aKaHYUBAIOIIECHCS
AK3aMEHOM, 110 UToraM ceMmecTpa cocrapisieT 60 6amio (30 6aoB - 1-i Mo-
nyib v 30 6aioB - 2-i1 MOAYJIB).

O6yuaroneMycs, HaOpaBiiemy 40—54 6ana, pu MOABEICHUA UTOTOB Ce-
MecTpa (Ha MMOCJIETHEM 3aHSATHH 110 TUCUUIUIMHE) B PEUTUHTOBOI BEIOMOCTH
y4eTa yCIeBaeMOCTH U 3a4ETHOM KHUKKE MOKET ObITh BHICTABJIEHA OLIEHKA
«YJOBJIETBOPUTEIHHOY.

OO6yuaroiemycsi, Habpasiiemy 55—57 6aioB, IpH MOJBEICHUU UTOTOB Ce-
MecTpa (Ha MOCEeIHEM 3aHATUU N0 TUCUUIUIMHE) B rpad)e peTHHTOBOM BEIO-
MOCTH y4eTa ycreBaemocTu «IIpemuanbHbie 60amibn MOXKET ObITh J00aBIECHO
15 6ayoB ¥ BBICTABJIEHA SK3aMEHALIMOHHAS OIIEHKA «XOPOLLIO».

OO6yuatomemycsi, Habpasuiemy 58—60 6anioB, IpH MOJBEICHUU UTOTOB Ce-
MecTpa (Ha MOCJIeIHEeM 3aHsITHU 10 TUCIUILINHE) B Tpade peHTHHTOBOM Be0-
MOCTH y4eTa ycreBaeMocTH «lIpemuanbHbie 0amibn MOXKET ObITh J00OABIEHO
27 6aIoB M BHICTABJICHA 9K3aMEHAIIMOHHAS OIIEHKA «OTINYHO». B kakux-mmbo
MHBIX CITy4asx J100aBjIeHUE NPEMHUAIBHBIX 0alJIOB HE TOMYCKAEeTCsl.

OO6yuaronuiicsi, HabpapHii 10 39 0anI0B BKIIOYUTENBHO, CAACT YK3aMEH.

Pacnipenenennie 60amioB 1o MOJIYJISIM YCTaHABIIMBACTCS MPENOAaBaTEIeM U

MOXET KOPPEKTUPOBATHCSL.

[TpoBoasiTcs 3 KOHTPOJIbHBIX Meporpusatus: (1-ii MOayIb) pellleHue WHIUBU-
TyallbHBIX 3aJaHUM, KOHTPOJIbHAs, (2- MOAYJIb) pellleHHe UHAWBUIyaTbHBIX 3a-
JTaHW#, KOHTPOJIbHAs, (3) 3a4eT.

Pacnipenenenuie 6amnos: 33/33/34.



TunoBble 3aJaHUs AJI IPAKTUYECCKUX 3AHATHH, JOMAIIHEeH padoThl U PEUTHHIO-

BOI'0 KOHTPOJIsI

TunoBbIe 3a1a41 1O BCeM TeMaM IPHUBEJIEHBI B TeKCTe yueOHOM porpammel: I1. CtpykTypa

JIACIUATUTAHEI

Tema 1. Pemenue nuddepeHnnanbHpIx ypaBHeHu 1-ro mopsiaka: 51, 54; 62, 64;

101, 108; 118; 140, 146, 139; 151; 167, 168; 186; 161-163; 197, 206; 53, 56, 2, 5.

Tema 2. YpaBHenus n-ro nopsiaka: S11, 524, 518, 531; 576, 578; 542, 543, 547,
548.

Tema 3. Cucremsr OJLY: 585, 587, 831, 833, x(0)=0, y(0)=0; 828, 829, 800, 801,
805; 846, 847; 828, 833.

Tema 4. Bonpocsl kauecTBeHHON Teopuu auddepeHnnanbubix ypaBHenui: 1028,

1025, 986, 902; 916-918; mpumep .15, 907-909.

dopmaMu TEKYIIEro KOHTPOJISI CaMOCTOSTENbHON pabOThl U OCBOEHUS JUCLUILIMHBI
SBJISIFOTCSL YCTHBIE OIPOCHI IT0 JIEKIMOHHOMY MATEpHaiy, MaTEpUaTy NPAKTUK, PEHTHH-

roBasi OIICHKA ITMChbMEHHBIC PEIICHHUS PacueTHO-TpapHUECKUX padoT.

Ol.[eHO‘leIe Cpe€aAcCTBA TEKYLIECT0 KOHTPOJIA IJISI CaMOIIOJATOTOBKH

1. UnpuBrayansHas KOHTPOJIBHOE 3a1aHUE

Tema: JluddepeHnmnanbabie ypaBHEHUS MIEPBOro MOPSJIKA U METOAbI UX PEIICHUS.
[enb: mpoBepka 3HaHus U ymenus pemarb OJ[Y 1-ro nopska.

TurnoBoi BapuaHT caMoCTOsTeILHOM padboThl: 54, 108, 136, 186, 408.

[Ipumeph! 3amay, 3agaud 11 caMOCTOSITeNbHOM moarotoBku: 301-420 c6. 3agau

A.®D. Gununnosa.

2. KontponbHas paborta



Tewma: [luddepennmanbabie ypaBHEHUS IEPBOTO MOPSIKA U METOBI UX PEIICHHUS.
[ens: Texymas npoBepka 3HaHus U ymenus pemwats OAY 1-ro nopsiaka.
[Ipumeph! 3amay, 3a7a4u I caMOCTOSTENbHOM moarotoBku: 301-420 c6. 3amau
A.©®. Ouymnmosa.

TurnoBoli BapWaHT: ONpEAETUTh THIl YpPaBHEHHMS, MpojeiaTh CTaHIApPTHYIO (He-

cTaHJapTHY0) 3ameny: 101, 151, 408.

3. UuauBuayanbHas KOHTPOJIbHOE 3a1aHUE

Tewma: luddepennmanbabie ypaBHEHUS N-TO OPSIKA H METOBI UX PEIICHUS.
[enp: Texymas npoBepka 3HaHus 1 yMeHus pemarts O/[Y n-ro nopsiaxa.
[Tpumepsl 3amau Tecta, 3aayu JJid CaMOCTOSITENIbHOM MOATroToBKU: 511-574 cO.
3agad A.D. Gunmmnmnosa.

Tunooii BapuanT: HaiiTu @CP ypaBuenus 511, 523, 524; HanucaTe BUJ 4aCTHOTO

peteHus 546, 545.

4. KontponbHas paboTa
Tewma: Inddepenunanbabie ypaBHEHUS N-TO TOPAJIKA U METOJbI UX PELICHUS.
[enb: Tekyias npoBepka 3HaHus U yMeHus pemats OJ1Y n-ro nopsiaxa.
TunoBoit BapuaHT KOHTPOJIBHOU paboThl: 522, 549, 583.
[Tpumepsl 3aaa4, 3a1a4n 17151 CAMOCTOSITENIbHON MOAroTOBKH: 511-574 ¢6. 3anau

A.®D. dununnosa.

Bomnpocel, nporpamMma u 3aja4uM 3a4era: nporpaMMa Kypca U MpUBeIC€HHbIE HU-

KC 3aa4u.

3agauu TUIOBOTO BapHUaHTa:

1) Onpenenuts Tum. Pemmts ypaBHenue )’ =—4y/x—1 Pemuth Kak JuHEHHOE U
Kak ogHOpoaHoe (Tema 1)

2) IlocTpouTh MHTErpajibHbIE KPUBBIE YPaBHEHUSI METOJOM M30KJIWH. Bbiaenutsb

pemenne 3anaun Ko ' = (x—1)y 1), y(—1) = 2. (Tema 2).



[TocTpouTts odIIEee peleHue ypaBHeHus: y' =2y —2 METOJ0M M30KIUH. BeiienuTs

petmenue 3aaun Koum y(0)=1.

3). Peruts nonmkennem nopska (3') +3)" =0.

Il
S

4) Jlana 3anaua Koum: 3" —4y'+3y =¢*, »(0)=0, »'(0)
4.1) Hatitu ®CP (0o6ocHOBaTH)
4.2) Beinucarts y,, =.
4.3) Haiitu y, MeTonom HeonpeneiaeHHbx koapdunuruentos (MHK).
4.4) Haiitu y, MeTOJIOM Bapualluy MPOU3BOJIbHBIX TOCTOSSHHBIX (MBIIII).
4.5) Bemucars y,, =.

4.6) Pemuts 3anauy Komm.

5). Haiitu oOuiee perieHne cucTemMsl 6) METOJJOM UCKIIFOUEHUS.

6) Matpuuno HaiiTu u Beinmucatb ®CP. Haittu pemenne MBIIII. Haiitu yactHoe
penieHre mMeTonoM HeomnpeneneHHbX kodduinmentoB (MHK). Brimucars 006-

uiee pemenue. Haittu pemenne 3agaun Komm.

X 1 -4 x] [e] [x(0)] [0

, = + , =
Y1 =4 1]yl [o][x»0) [0
7) IloctpouTts (hazoBbIii TOpTpeT cucTeMsl. MccnenoBaTs Ha yCTOMYHMBOCTD
x| 10 2)x
vl (2 o]y

CamocTrosiTe1bHAs padoTa CTYJEHTOB BKJIIOYAEeT MPOPA0OTKY JEKIMOHHOIO Ma-
TepUasa, MOATOTOBKY K TECTaM IPOMEXYTOYHOTO KOHTPOJISI, BBIITOJIHEHUE WH]IU-

BHUIYaJIbHBIX 3aJIaHHM.

Meroanyeckue peKOMEHAALUH M0 OPraHU3alul CAMOCTOSTEIbHOM PadoThl

Opranusys cBow yueOHYI0 paboTy, CTyA€HThI JOJIKHBI, BO-IIEPBbIX, BBIIBUTH pe-
KOMEH/IYEMBI PEXXUM U XapakTep yueOHOM paboThI 110 U3yUYEHUIO TEOPETUUECKOTO
Kypca, IPakTUYECKOMY IMPUMEHEHUIO M3YYEHHOIO MaTepuaia, MO BBIIOJIHEHUIO

3aIaHUM JIJI CaMOCTOSATENIBHOM pabOThI, MO HCIOJIB30BaHUI0 WH(POPMAIIMOHHBIX



TEXHOJOTHH U T.7. BO-BTOPBIX, 03HAKOMUTHCS C yKa3aHHBIM B METOJUYECKOM Ma-
TepHale Mo AUCUUIUIMHE MepeuHeM y4eOHO-METOIUUYECKIX U3JaHUi, peKOMEHY-
eMbIX CTyJEHTaM JJIsl TIOATOTOBKU K 3aHSATHSIM M BBIOJHEHHUS CaMOCTOSTEIHLHON
paboThl, a TAKXKE C METOJUYECKIMH MaTepuaiaMi Ha OyMasKHBIX W/HIIU 3JIEKTPOH-
HBIX HOCHUTEJSIX, BBIMYIIEHHBIX Kadeapold CBOMMU CHJIAMU U TPEIOCTaBIIIEMBbIC
CTY/IEHTaM BO BpEeMs 3aHSATHI.

CamocTtosiTenbHass paboTa CTYIEHTOB, MPEIyCMOTPEHHAs y4e€OHBIM ILIAHOM,
JI0JKHA COOTBETCTBOBATh OoJiee IIyOOKOMY YCBOGHHUIO M3y4aeMoro Kypca, ¢op-
MHUPOBaTh HABBIKM HCCIIEIOBATEIHCKON pabOThl U OPUEHTUPOBATH CTYIACHTOB Ha

yMEHUE TPUMEHATh TEOPETUICCKHUE 3HAHUS Ha TIPAKTHUKE.
1. Paboma ¢ yuebHbIMU ROCOOUAMU.

JI71s1 IOJTHOLIEHHOTO YCBOEHUSI Kypca CTYAEHT JOJKEH, MPEXAE BCEro, OBJIAJIETh
OCHOBHBIMH MOHSATUSMHU 3TON AUCHUILUIMHBL. HeoO6X0oauMo yCBOUTH onpeieNieHus U
MOHATHUS, YMETh NPUBOJUTH MX TOYHBIE (DOPMYIHUPOBKU, MPUBOAUTH IPUMEPHI
OOBEKTOB, YJIOBJIETBOPSIOUIMX 3TOMY omnpeneneHuto. Kpome Toro, Heo0XoIuMo
3HATh KPYT (haKTOB, CBSI3aHHBIX C JIAHHBIM MOHATHEM. TpeOyeTcs TakKe 3HATh CBSI-
31 MEXK]y MOHATHSIMHU, YMETh YCTAaHaBJIMBATh COOTHOIICHUSI MEXKIY KiaccaMu

00BEKTOB, OTTMCHIBAEMBIX PA3TUIHBIMU TTOHSATHSIMH.
2. Camocmosmenvroe uzyueHue mem.

CamocrosTenbHas paboTa CTy/I€HTA SBISETCS BaXKHBIM BUIAOM JI€ATEIIbHOCTH, 03~
BOJISAIOIIMM XOPOLIO YCBOUTH M3y4aeMbli IPEAMET U OJHUM U3 YCIOBHUM JOCTHKE-
HUSI HEOOXOJIMMOI'0 KayecTBa MOJATOTOBKHU U MPO(heCcCHOHATBLHON MepenoroTOBKU
cnenrancToB. OHA MpEaIonaraeT cCaMOCTOSITEIbHOE U3YUYEHUE CTYAEHTOM PEKO-
MEH/I0BAHHON y4eOHO-METOAMUYECKON JIMTEPaTyphl, Pa3IMYHbIX CIPABOYHBIX Ma-
TEpHUaJOB, HanKucaHue pedepaTon, BHICTYIUIEHUE C JOKIAAO0M, MOATOTOBKY K JIEK-

IMMOHHBIM M IIPAKTUYICCKUM 3aHATUAM, IIOATOTOBKY K 3aqéTy H DK3aMCHY.

3. Iloocomoska k npakmudeckKum 3aHAMuUAM.



[Ipy1 mOAroTOBKE K MPAKTUYECKUM 3aHATHAM CTyAEHTAM PEKOMEHAYETCS CIENO-
BaTh METOAMYECKUM PEKOMEHIAIMIM M0 paboTe ¢ yueOHBIMH MOCOOUSIMH, IPHUBE-

JCHHBIM BBIIIIC.
4. CocmasneHnue KOHCNeKmoa.

B xoHcriekTe OTPaXCHBI OCHOBHBIC ITOHATHUA TCMBI. I[JISI HarjLsigfHOCTH M y,I[O6-

CTBa 3aIlIOMUHAHUSI UCTIOJB3YIOTCS CXEMbI M TAOTUIIBI.
5. [loocomosexa k 3auemy / sx3ameny.

HpI/I IMOATOTOBKC K 3a4YCTy / 9K3aMCHY CTYIACHTBI HOJIKHBI HCIIOJIB30BATb KaK
CaMOCTOATCIIBHO IMOATOTOBJICHHBIC KOHCIICKTBI, TaAK U MAaTCPHAJIbI, IIOJTYYCHHLIC B

XO0J1€ JIEKITUH.

VII. MaTepuajibHO-TeXHUYECKOe o0ecreuyeHme

VYyeonas aynqutopus Ne 308 | Habop yueOHoit mebenu,
(170002, Tsepckass 001, | BKpaH

r. TBepb, CafgoBbIi NEPEYJIIOK, | TPOEKTOP.

1.35)
VYyeonas aynutopus Ne 205 | Habop yueOHOi1 mebenu,
(170002, Tsepckass 00.., | BKpaH

r. TBepb, CafioBBIl MEPEYIIOK, | TPOCKTOP.

1.35)

VIII. CBenenusi 00 00HOBJIEeHUM padoyeii MPOrpaMmbl JUCHUILTAHBI

No OOHOBICHHBIN pa3zen Onucanve BHECEH- Hara u mporo-
IL.1. | pabouei IIPOTPAMMBI | HBIX U3MEHEHUU KOJI 3acelaHus Ka-
JTCIUILTAHBI dbenpel, yTBEpPIUB-
11€T0 U3MEHECHUS
1. 3. O0beEM OUCLUIIINA- Brinenenne 4acoB Or 29.10.2020
HEI Ha MPAKTUYECKYIO MOA- | Toja, mpoTokoa Ne 3
TOTOBKY y4€HOTO coBeTa (a-
KyJbTETa
2. II. Conepxxanue nuc- Breigenenne 4acos Or 29.10.2020
UUIUIMHBI, CTPYKTYPUPO- | HA MPAKTUYECKYIO MOJI- | roja, mpoTokoa Ne 3
BaHHOE IO TemaM (pasjie- | TOTOBKY ydeHoro cometa (a-
JaM) C yKa3aHHEM OTBe- KyJbTETa
JICHHOTO Ha HMX KOJIh4e-




CTBa aKaJIEMHUYECKUX 4Ya-
COB Y BHJIOB yU€OHBIX 3a-
HATUU

3. O0ObeM OUCLUILIU-
HBI.

II. Conepxxanue nuc-
[UTTUHBIL, CTPYKTYPHUPO-
BaHHOE IO TemaM (pasje-
JaM) C yKa3aHHEM OTBe-
JICHHOTO HA HUX KOJUYe-
CTBa aKaJeMUYECKHX Ya-
COB M BHUJIOB YYEOHBIX 3a-
HATUN

N3menenuss B ydeO-
HbIE IUTaHbl U OOHOBIIE-
HUE paboyMx Mporpamm
MIPAaKTUK, PadOYUX Mpo-
rpaMM JMCIMIUIMH B 4a-
CTM BKJIIOUCHHS YacoB
IIPAKTUYECKOW  TTOATO-
TOBKH.

Pemienne Hayu-
HO-METONYECKOTO
coBeta  (IPOTOKOJ
Nel or 09.09.2020

r.).

4. Ilmanupyemsbie pe-
3ylbTaThl OOy4YeHUs IO
JUCLUIUIMHE, COOTHECEH-
HbIE C IJITAHUPYEMBIMU pe-
3yJbTaTaMu OCBOCHMS
o0pa3oBaTenpHOl  TpPO-
IpaMMBI

N3meHeHnus: B yueo-
HbBIC TUTAaHBI U B paboune
IpOrpaMMBbI JTUCIIATUINH,

bopmHpyrOIIIX HO-
Bble/U3MEHEHHBIE  KOM-
IETEHIIMA B COOTBET-

CTBUM C IIpUKa3oM Mu-
HOOpHayku Poccun ot
26.11.2020 r. Ne1456.

Pemienne Hayu-
HO-METONYECKOIO
coBeta  (IPOTOKOJ
No6 o1 02.06.2021 1.)

I. Anvoramusa. IV.
OreHOYHBIE  MaTepHaJIbI
JUIs1 TIPOBEJICHUS TEKYIIEH
U TMPOMEXYTOUHOU arTe-
CTaIuu

N3menenus B yueo-
HBI€ IJIAaHBI U B pabo-
YHue IpOorpaMmbl JUC-
IUTUTAH, GOpMUPYIO-
IIUX HOBBIE/ N3MEHEH-
HbIE KOMIIETEHITUH B
COOTBETCTBHUH C MpHUKa-
30M MuUHOOpHayKH
Poccnn ot 26.11.2020
r. No 1456

[Iporokon Ne 7
3aCelaHusl  YYEHOIrO

coBera ot 30.12.2021
rojaa

V. YueGHo-
MeToauyeckoe u HUHGOP-
MallMOHHOE OO€eCIIeUeHuE,
HEO0OX0IMMOe IS TIPOBE-
JCHUS TTPAKTUKH

BHecenbl n3mMeHneHust
B MporpaMMHOe olecre-
YyeHHue

Or  29.09.2022
roja, mpoTokos Ne 2
yueHoro cosera (ha-
KyJbTeTa

2) IlporpammHoe
o0ecrieyeHue

VII.  MarepuanbHo- BHecenbl n3MeHeHMs Or 29.09.2022
TeXHUYECKoe olecrede- | B MaTepUAIILHO- | T0J1a, TPOTOKOJI Ne 2
HUE TEXHUYECKOe obecriede- | ydeHOro cometa a-

HUE ayJIUTOPUI

KYJIbTETA




