


1. Hean 1 32724 0CBOCHUS JUCIUILIMHBI
Iesb 0CBOCHHS JUCIUIUIMHBI — TPHOOpPETeHUE PyHIAMEHTALHBIX 3HAHUH B
CJICYFOIIUX O0JIACTSX BBICIICH MaTEeMaTHKH: aluredpa, aHAIUTHICCKasi TEOMETPHSI, MaTEeMAaTH-
YeCKHid aHATU3 QYHKIUN OJJTHOTO M HECKOJILKUX MEPEMEHHBIX, TEOPHS YHCIOBBIX M (DYHKITHO-
HAJIBHBIX PSAAOB, Teopus nuphepeHInaIbHBIX YPaBHEHUH, TAPMOHUYECKUN aHaIn3. Y paBHEHUS
MaTeMaTU4eCKON (PHU3HKH.
3agaun:
— BJIQJICHUE OCHOBHBIMU TCPMUHAMH U MMOHITUSMU BBICIICH MaTEMaTHKH;
— ¢)OpMI/IpOBaHI/I€ YMeHI/IFI CTpOI/ITb 1 UcCCIcaoBaTh MAaTEMATUYCCKHUEC MOICIIN paSJ'H/I‘-IHI)IX
METEOPOJIOTUYECKHUX TPOIECCOB;
—HpI/IO6peTeHI/IG HpaKTI/I‘-ICCKI/IX HABBIKOB peIHeHI/ISI KIIACCUUYCCKHUX 3aJa4Y B paMKaX
W3yYEHHBIX Pa3/IeiOB BHICIICH MAaTEMaTHKH.

2. MecT0 AUCHMIUIMHBI B  CTPYKTYpe OCHOBHOH mpodeccnoHaJIbHOI
o0pa3oBaTe/IbHOI NPOrpPaMMBbI

Hucuunnuna «MartemaTuka» AJid HanpasiieHus noaroroBkub1.0.06 — «HpI/IKJIaI[HaH

THAPOMETEOPOJIOTUSD»OTHOCUTCS K AUCHUIUIMHAM OCHOBHOTO 6J10Ka | TUCIMITIMHBI (MOIYJIS ).
JrcuuninHa nu3ydaeTcs: CTyJ€HTaMHU B TCUEHHE TMEPBBIX TPEX CEMECTPOB.
JI1st OCBOCHUS TAHHOW JMCIUTUINHBI, CTYICHTBI JIOJKHBI 3HATh MIKOJIBHBIN KYypC MAaTEMaTHKH.
I[I/ICIII/IHJ'H/IHa «MareMmaTtuka» ABJISICTCSA Ba)KHEUIITUM HHCTPYMCHTOM JJIA OCBOCHUS
muciumnH:«Mexanuka»,  «O6mass  ¢usuka»y,  «Mereoponorus»,  «OKeaHOIOTHUS,
«Tuaponorus», «O0paboTKa PsAIOB HAOIIOACHUN H Jp.

3. IlepeyeHb IUIAHUPYEMBIX Pe3yJabTATOB 00y4eHUsI
[Tponecc n3yueHust IUCUMIUIMHBI HanpaBjieH Ha popmupoBanue komneTteHuuit: OIIK-1

O6menpodeccrnoHaabHbIe KOMIETEHITUN

Tab6muma 1
Kon u Ko u HaumeHoBaHue
HaMMEHOBaHMe HHIUKATOPA 10CTHKEHHSA
. . Pe3yabTaThl 00y4yeHus
npogeccnoHAIBHOMI npogeccnoHAIbHOMI
KOMIIETEeHIIHH KOMIIeTeHIIUH
OIIK-1Cniocoben OIIK-1.1. 3HaTh:
npUMeHSATH 0a3oBble | [IpuMensermaTtemaTrudeckue — 3HaTh OCHOBHbIE
MaTeMaTH4eCKHe 3HAHUSIJIS pelleHus 3a/1a4 B MOHATHS BBICIIEH MaTeMaTHKH U
3HaHUS B 00JacTh poeCCUOHATLHON IEATENILHOCTH. | pa3IMYHbIe MATEMaTHUECKUE
npo¢ecCHOHATBHON MHCTPYMEHTBHI, C IOMOIIBIO
NEATEIbHOCTH. OIIK-1.2.BpIsiBiIsIET B3aMMOCBS3b KOTOPBIX MOYKHO U3y4aTh
MaTeMaTHYECKHX MOJIele ¢ THJPOJIOTHYECKHUE TIPOLIECCHI.
COOTBETCTBYIOIUMU YMmeTs:
TUJIPOJIOTUYECKUMHU MPOLIECCAMHU. —HCII0JIb30BaTh OCHOBHBIE

pe3yJIbTaThl, HOJTYYCHHBIC B
BbICILIEH MaTeMaTHUKe JJIs
U3y4eHUs TUAPOJIOTHH.

Bianers:

— METOJIaMH
BBIUHCIUTEIbHON MaTeMaTHKU
JUTSL IPOBE/ICHUS] KOPPEKTHBIX
pacd€ToB npu 00paboTKe 1
aHanu3e psAI0B HaOII0IeHUI.




4. CTpyKTYypa M coiep:KaHue JUCIHIIIHHbI

4.1. O0beM IMCHUILIUHBI 1JI51 O4HOH-3204HOM GOpMBI 00y4YeHUs

OO0beM IHUCIUILIMHEI COCTaBIeT 14 3aueTHhIX eauHull, S04 akageMUUYECKUX Jaca.

Tabmumna 2

O0BeM TUCIUIUIMHEI ITO0 BUAAM YUeOHBIX 3aHATHH B aKaJIeMUYECKHUX Jacax

O0BEM TUCHUILINHBI

Bcerouacos

Ounas popma

3aounas popma

o0y4eHus o0y4eHus
O0BbeMIuCIUIIINHBI 504 504
KonTakTHas padora
00y4yarouuxcs ¢ npenogasaresem (1o
BH/IaM ayJMTOPHBIX Y4eOHBIX 196 56
3aHATHII) — BCEro:
B TOMYHCJIE: -
JIEKIUHU 84 28
3aHATHUACEMUHAPCKOTOTHIIA: -
IIPaKTHYECKUE3aHATH 112 28
CamocrosiTe1bHAs padora
(manee — CPC) — Bcero: 308 448
B TOM YHCJIE: KOHTPOJIbHBIE Pa0OThI 90 60
Y MOJITOTOBKA K AK3aMEHY 60 90
Hroro 150 150
Buanpome:kyTouHoiaTTecTAMU IK3aMeH IK3aMeH




4.2. CTpyKTYpa IMCHHUIIHHBI

Tabmuua 3
Ne Pazgen / Tema Buabi yueonoii DopMbI ®opmupyembiek| HNuanka-
AUCHMIITUHBI padoThI, B T.4. TeKyliero OMIIeTeHIINH TOPbI
caMoCTosiTeIbHA KOHTPOJIfA AOCTUKEHUS
o | f paboTa yCIeBaeMOCTH KOMIIeTEeH-
§ CTYIEHTOB, Yac. 1007071
= g =
Slg| g8
2| EEl &
2| 3§ °©
==

1 OyHKINH, UX 1|2 2 6 | IIpakTnueckas OIIK-1 OIIK-1.1
KJaccuuKanus u pa0ora. OIIK-1.2
CBOMCTBA

2 Teopus npene- 1|2 4 6 | IIpakTuueckas OIIK-1 OIIK-1.1
JIOB ¥ TEXHUKA paborTa. OIIK-1.2
BBIYHCIICHUS.

HenpepsiBHOCTS.

3 [IpousBoanas, 1|2 4 6 | [IpakTuueckas OIIK-1 OIIK-1.1
muddepenmnma, pa0ora. OIIK-1.2
CBOMCTBA U
TEXHHUKa
muddepennurpona
HUSL.

4 [TonHoeuccne- 1|2 4 6 | IlpakTuyeckas OIIK-1 OIIK-1.1
noBaHueyHk- paborTa. OIIK-1.2
U ¢ HOMOIILIO Teopernueckuit
MIPEAEIIOB U ompoc Ne 1.

MIPOU3BOIHBIX [IpousBoaHbIE U
nuddepeHIm-
abl

5 Heonpenenén- 1|4 4 6 | [IpakTuueckas OIIK-1 OIIK-1.1
HBI UHTETpal, pa0ora. OIIK-1.2
CBOMCTBA U TE€X-

HUKaUHTETPH-
pOBaHMSL.

6 Onpenen€HHbI 112 4 6 | IIpakTnueckas OIIK-1 OIIK-1.1
WHTETPaJ, CBOM- pabora. OIIK-1.2
CTBa M BBIYHCIIE-

HHUE.

7 I'eomerprueckoe 1|2 2 6 | [IpakTuueckas OIIK-1 OIIK-1.1
IIPUJIOKEHNE pa0ora. OIIK-1.2
OnpeAeIEHHOTO Teopernueckuit
UHTETpaa. onpoc Ne 2.

Heonpenenén-
HBIN U
onpeaeaEHHbIN-
MHTETPaIbl




8 | bazoBble noHs- 2 2 6 | [IpakTuueckas OIIK-1 OIIK-1.1
TUS TeOpUU aAud- paborTa. OIIK-1.2
(hepeHIHATBEHBIX
YpPaBHEHUN,
pellieHre ypaBHe-

Hui 1-ro nopsaka

9 | Onpenenuren. 2 2 6 | IIpakTuueckas OIIK-1 OIIK-1.1
Pemenue cucrem pabora. OIIK-1.2
o gpopmynam
Kpamepa

10 | BekropHas anre6- 2 4 6 | IIpakTuueckas OIIK-1 OIIK-1.1
pa. JIuneiinsie pabora. OIIK-1.2
BEKTOpPHBIE
IIPOCTPaHCTBA

11 | Ananutnueckas 2 4 6 | IIpakTuueckas OIIK-1 OIIK-1.1
reoMeTpHust Ha pabora. OIIK-1.2
IJIOCKOCTH

12 | AnanuTuyeckas 2 4 6 | IIpakTnueckas OIIK-1 OIIK-1.1

reOMETpPHUsI B pa0ora. OIIK-1.2
MPOCTPAHCTBE KontponbsHas
pabota Nel
13 Anrebpa 2 2 6 | [IpakTuueckas OIIK-1 OIIK-1.1
KOMILJIEKCHBIX paborTa. OIIK-1.2
YUCEIL. Teopernueckuii
Anrebpa onpoc Ne3.
MHOT'OYJICHOB Anrebpa u
aH.reoMeTpus
IToaroroBka K 32
IK3aMeHy
Y, 28 | 42 | 110

14 | Pemenue 2 2 4 | IlpakTrueckas OIIK-1 OIIK-1.1
JMHEWHBIX TUd- pa0ora. OIIK-1.2
(dhepeHIaIbHBIX
YpaBHEHMH 2-T0
HOpsiIKa € TIOCT
K03 punreHTamMu

15 | 3apaua llTypma- 2 2 4 | IlpakTuyeckas OIIK-1 OIIK-1.1

JInyBusist paborTa. OIIK-1.2

16 | MarpuuHasanre- 2 4 4 | [IpakTuueckas OIIK-1 OIIK-1.1
Opa, pelieHue Ju- pTeopernuecku OIIK-1.2
HEWHBIX CHCTEM. 1 onpoc Ne 1.

Huddepenim-
AJbHBIC
ypaBHEHHUS

17 | Merox Tpéx- 2 2 4 | IIpakTuyeckas OIIK-1 OIIK-1.1
JUArOHAJILHOMIIP pabora. OIIK-1.2




OI'OHKH

18 | 3amaua Ha 2 4 | IlpakTuyeckas OIIK-1 OIIK-1.1
COOCTBEHHBIE paborta. OIIK-1.2
qucia u
COOCTBEHHBIE
BEKTOPBI

19 | Pemenue cuctem 2 4 | IlpakTuyeckas OIIK-1 OIIK-1.1
nud. yp-ui ¢ mo- paborta. OIIK-1.2
CTOSTHHBIMHKOA (. Teopernueckuit

omnpoc Ne 2
Marpuiipl u
CUCTEMBI

20 | YucnoBsle psbl 2 4

21 | CreneHHbIE psbl 2 4 | [IpakTuueckas OIIK-1 OIIK-1.1

paborta. OIIK-1.2

22 | OpTroroHanabHBIC 2 4 | IlpakTuyeckas OIIK-1 OIIK-1.1

pSABI paborta. OIIK-1.2

23 | ba3oBble noHATUA 2 4 | IlpakTuyeckas OIIK-1 OIIK-1.1
Teopur QyHKITUI pa0ora. OIIK-1.2
2-x ,3-x mepe-

MEHHBIX. YacT-
HBICTIPOU3BO/I-
HBIE,

24 | DKCTpeMyMbI 2 [IpakTnueckas
GbyHKIMN 1BYX pabota
NIEpEMEHHBIX.

Hau6.unanm.
3HAYCHUS
25 KpuBonuneii- 2 4 | [IpakTuueckas OIIK-1 OIIK-1.1
HbIE UHTETpabl pabora. OIIK-1.2

26 | /{BoiiHbIe 2 4 | [IpakTuueckas OIIK-1 OIIK-1.1

WHTErPaJIbl. paborta. OIIK-1.2
KonTtpompas
pabota Ne2

27 | Tpolinble 2 4 | IIpakTuyeckas OIIK-1 OIIK-1.1

WHTErpaJIbl pabora. OIIK-1.2
Teopernueckuit
ompoc Ne 3.
WHuTerpainst

28 | DieMeHTHI -—- [TpakTuueckas
TEOpUH OIS - paborta.

IMoaroroBka K 50 OIIK-1 OIIK-1.1
IK3aMEeHy OIIK-1.2




Y 28 | 42 | 110 OIIK-1 OIIK-1.1
OIIK-1.2

29 | Pemenue omHo- 4 4 3 | IlpakTuyeckas OIIK-1 OIIK-1.1
MEpHOTOypaBHe- paborTa. OIIK-1.2
HUATEIUIONPO-

BOJBOJITHOCTH
MetosioM Dypre

30 | Pemenue omHO- 2 2 3 [IpakTnueckas OIIK-1 OIIK-1.1
MEpPHOTOBOJIHO- paborta. OIIK-1.2
BOT'O YpaBHEHUS
MeronoM Dypse

31 | Pemenue nBy- 4 4 3 | IIpakTuyeckas OIIK-1 OIIK-1.1
MEpHOTOypaBHe- paborTa. OIIK-1.2
Hus Jlannaca me-

ToaoM Pypre

32 Uucnennsie 4 4 3 | IIpaktuyeckas OIIK-1 OIIK-1.1
METO/bI PEIICHUS pabora. OIIK-1.2
nuddepeHmab- TeopeTnueckuii

HBIX YpaBHEHUI ompoc Ne 1.
HucneHnusle
METO/IbI
peuieHus aud.
yp-ui.

33 | CeTOYHBII METOL 2 2 3 [IpakTnueckas
peleHus ypaBHe- pabota
HUSATEIUIONPO-

BOJHOCTH.

34 | CeTouHBIN METOT 4 4 3 | [IpakTuueckas OIIK-1 OIIK-1.1
peuieHust BOJIHO- paborTa. OIIK-1.2
BOT'O YpaBHEHHUSI.

35 | CeTOYHBIH METON 4 4 3 [IpakTnueckas OIIK-1 OIIK-1.1
pelieHus ypas- paborta. OIIK-1.2
HeHus Jlamnaca u
Ilyaccona KonTponbHas

pabota Ne3

36 | Meron nepemeH- 2 2 3 OIIK-1 OIIK-1.1
HBIXHAaIIpaBJIe- IIpakTrueckas OIIK-1.2
HUU A75 ABYMeEp- pabota
HOT'O YpaBHEHUS
TEIJIONPOBOIHO-

CTH
37 CnenuansHBIE 2 2 3 Teopernueckuit OIIK-1 OIIK-1.1
GyHKIHH. onpoc Ne 2. OIIK-1.2
[TonrHOMBI YucneHHusle Me-
Jlexannpa, TOJBI PELICHUSA
MHOTOWJIEHBI ypaBHEHHI
YeOnlmeBa Mart. GU3NKU




IToaroroBka K
IK3aMEeHy

61

OIIK-1

OIIK-1.1
OIIK-1.2

3|28

28

88

CTpyKTypa IUCUUIUIUHBI IS 3204HOM (popMbl 00yUeHus

Tabnuua 6




Ne Paznen / Tema Buabi yueOnoii DopMbl ®opmupyembl| UHauka-
AUCHUTLTUHBI padéoThI, B T.4. TeKYIIero eKOMIIeTeHI U TOPBI
CaMOCTOSITeIbHAS KOHTPOJISA U TOCTUKEHH
padora ycneBaeMoCTH 1
2 | erynenTos, 4ac. KOMIIETEH-
z g = it
z 2E
2| EE| 5
= | 28
= =

1 DyHKIMH, UX 1 - - 8 OIIK-1 OIIK-1.1
KJaccuuKanus u OIIK-1.2
CBOMCTBA

2 | Teopus npenenos u | e 8 OIIK-1 OIIK-1.1
TEXHUKA BBIYUCIICHUSI. OIIK-1.2
HenpepsiBHOCTS.

3 [TpouzBoanasi, 1 | --- - 8 OIIK-1 OIIK-1.1
muddepeHnuan, OIIK-1.2
CBOMCTBa W TEXHHUKA
mddepeHpoBaHus.

4 ITonHOE HCCIEmOBa- 1 | --- - 8 OIIK-1 OIIK-1.1
HUe QYHKIHH ¢ OIIK-1.2
MIOMOIIIBIO TIPEJIENIOB
Y TIPOU3BOIHBIX

5 Heomnpenenén- 1 |2 2 8 MpaKkTUYecKast OIIK-1 OIIK-1.1
HBII UHTETpal, pabota c perie- OIIK-1.2
CBOWCTBA U TEXHUKA HUEM TIPUMEPOB
WHTETPUPOBAHUS.

6 | OnpenenéHusbli 1 |2 2 8 MpaKTU4YecKas OIIK-1 OIIK-1.1
MHTErpajl, CBOMCTBA U pabota c perie- OIIK-1.2
BBIYHCIICHHE. HUEM TIPUMEPOB

7 | I'eomerpuueckoe 1 |2 2 8 | mpakTHueckas OIIK-1 OIIK-1.1
MIPUIIOKEHNE paborta ¢ pere- OIIK-1.2
oTnpeAenéHHOTO HUEM TIPUMEPOB
WHTETpaIa.

8 | ba3oBble noHATHA 1|2 2 8 IIPaKTUYECKast OIIK-1 OIIK-1.1
Teopuun AuddepeHnn- paborta ¢ pere- OIIK-1.2
aJbHBIX YPaBHEHUH, HUEM TPUMEPOB
penieHue ypaBHEHUI
1-ro mopsimka

9 | Onpenenureny. I | -- --- 8 OIIK-1 OIIK-1.1
Pemenue cucrem no OIIK-1.2
dbopmyitam Kpamepa

10 | BekropHas anrebpa. I |- -—- 8 | - OIIK-1 OIIK-1.1
JIuHeitHbIe BEKTOp- OIIK-1.2
HBIE TPOCTPAHCTBA




11 | Ananutnueckas --- - I e OIIK-1 OIIK-1.1
TE€OMETpHUs HA OIIK-1.2
MIJIOCKOCTH

12 AHanutuyeckas - - 8 OIIK-1 OIIK-1.1

reOMETpHUS B OIIK-1.2
MIPOCTPAHCTBE

13 Anrebpa - - 8 OIIK-1 OIIK-1.1

KOMIUIEKCHBIX YUCEIL. OIIK-1.2
Anrebpa
MHOTOYJICHOB

14 | PemeHue TMHEMHBIX 2 2 8 IIpaxTrueckas OIIK-1 OIIK-1.1
nudhepeHIHaTEHBIX pabota ¢ pernre- OIIK-1.2
YpaBHEHUU 2-TO HHUEM IPUMEPOB
MOpsiiKa C MOCT
KodppunreHTamMu

15 3agada llTypma- 2 2 8 | mpakTtuueckas OIIK-1 OIIK-1.1

JInyBumns paborta ¢ pere- OIIK-1.2
HUEM TIPUMEPOB

16 | MarpuuHas anreopa, 2 2 8 MpaKTUYECKas OIIK-1 OIIK-1.1
pelIeHne JTMHEHHBIX paborta c perre- OIIK-1.2
CUCTEM. HUEM TPUMEPOB

17 | Meton Tpéxauaro- - - S [ —— OIIK-1 OIIK-1.1
HaJIbHOM IIPOrOHKHU OIIK-1.2
[ToaroroBka x - -— 88 |- e e
AK3aMEHY

Y 14 14 224 | - e e

18 | 3ajmaya Ha --- --- 8 |- OIIK-1 OIIK-1.1
COOCTBCHHBIC YHCIa U OIIK-1.2
COOCTBEHHbBIE
BEKTOPBI

19 | Pemenue cucrem --- - 8 |- OIIK-1 OIIK-1.1
nud. yp-ui ¢ mo- OIIK-1.2
CTOSTHHBIMHKOA (.

20 | Yucnosble psaabl --- --- 8 |- OIIK-1 OIIK-1.1

OIIK-1.2

21 | CreneHHble psAAbI - - S [ —— OIIK-1 OIIK-1.1

OIIK-1.2

22 OpToronanbHbIe --- - 8 | e OIIK-1 OIIK-1.1

pAabL OIIK-1.2

23 | bazoBble noHATHUSA --- --- 8 |- OIIK-1 OIIK-1.1
Teopun GyHKIUHN 2-X, OIIK-1.2

3-X TEepEeMEHHBIX.




YacTHble IPOU3BOA-
HEIE,

24 | DKCTpeMyMBbI el Bl B T OIIK-1 OIIK-1.1
GbyHKIUH IBYX OIIK-1.2
IIEPEMEHHBIX.

Hau6.nnanm.
3HAYEHUs

25 | KpuBonuHelinbie - — | 8 | - OIIK-1 OIIK-1.1
HHTErpaibl OIIK-1.2

26 | /{BOiiHBIE HHTErPAJIBI. --- e R T OIIK-1 OIIK-1.1

OIIK-1.2

27 | TpoliHble UHTETPAJIBI - - OIIK-1 OIIK-1.1

OIIK-1.2

28 | DiIeMEeHTHI TEOpUH = = 8| OIIK-1 OIIK-1.1
101 OIIK-1.2

29 | Pemenune onHo- 2 2 | 8 |- OIIK-1 OIIK-1.1
MEPHOI'0 YPaBHEHUS OIIK-1.2
TEIIONPOBOAHOCTH
MeroaoM Dypse

30 | Pemenue omgHo- 2 2 [IpakTuueckas OIIK-1 OIIK-1.1
MEpPHOTOBOJIHO- pabora. OIIK-1.2
BOT'O YpaBHEHUS
MeroaoM Dypse

31 | Pemenue aBy- 2 2 [TpakTuueckas OIIK-1 OIIK-1.1
MEpPHOTO YpaBHEHUS paborTa. OIIK-1.2
Jlamutaca meTogom

Dypse
32 | YucnaeHHBIE METOMIBI 2 2 [Ipaktnueckas |OIIK-1 OIIK-1.1
pelieHus paborTa. OIIK-1.2
mddepeHranbHbIX
ypaBHEHUU

33 | CeTOuHBINH METON 2 2 [IpakTnueckas OIIK-1 OIIK-1.1
pelIeHNs ypaBHEHUS pabota OIIK-1.2
TEIIONPOBOAHOCTH.

34 | CeTouHBIN METOT 2 2 [TpakTuueckas OIIK-1 OIIK-1.1
peuieHus: BOJTHOBOTO pabora. OIIK-1.2
ypaBHEHUS.

35 | CeTouHBIN METOX 2 2 IIpaxTrueckas OIIK-1 OIIK-1.1
pelieHust ypaBHEHUS paborTa. OIIK-1.2
Jlammaca u Ilyaccona

36 | Meron nepeMeHHbIX 2 2 IIpaxTrueckas OIIK-1 OIIK-1.1
HaIpaBJICHUH AJIs pabota OIIK-1.2

yp-us TEIUIONPOBO/.




37 | CnenuanbHble QyHK- - - 8 | OIIK-1 OIIK-1.1
muu. [omnaomsl Jle- OIIK-1.2
XKaH/Ipa, MHOTOWICHBI
UeOrpimena

--- IMoaroroBka k 2 | - - 64 | - | e | e

IK3aMeHy -

-------------- 2 (14 | 14 | 224

4.3. ConepxaHue TMCUMILINHBI

4.3.1. ®Dynkumu, kiaaccupukanus U CBOMCTBA

Omnpenenenne Qynkuuu. Crnocobbl 3amanus (GyHkuud. Buabl aHaTUTHYECKOTO 3aaHUS
(GyHKUMU: SBHBIA, HEsIBHBIN, mapamerpuyeckuil. [lonarue snementapHbix ¢yHKimid. Parmo-
HaJbHBIC W WppanuoHaibHble GyHKIMH. JIuHelHas xkomOuHaIus (QyHKIuii.OCHOBHBIC CBOM-
CTBa: 00JIaCTh OmpeseNeHust, YETHOCTh, HEUETHOCTh, MOHOTOHHOCTb, KOPHHU, TIEPUOJUYHOCTD,
orpaHndeHHOCTh. [loHsTHE OOpaTHOW (GyHKIMM W YycloBHE €€ cylecTBOBaHUA. JInHelHas
3aBHCUMOCTH M JIMHEHHAasi HE3aBUCUMOCTh (PYHKIUI.

4.3.2. Teopusi npeaeJioB ¥ TeXHUKA BblunciaeHusa. HenpepbsiBHOCTD
OCHOBHbIE MOHATHS U ONPENENEHHUs: OKPECTHOCTh TOYKU, T'PAHUYHbIE U BHYTPEHHUE TOYKH,
npeaenbHble TOUkd. Onpenenenue npenena Gynkuu B Touke (mo Komm). [Tonstue 6eckoney-
HOTO IMpezena.
CgoiictBa npenena.EauHcTBEHHOCTh. A 1IUTUBHOCTE. O1HOpOAHOCTE. [Ipeaen mpousBene-Husl.
Ilpenen otHomeHus. Ilepexon k mpeneny B HepaBeHCTBaX (CBOMCTBO MOHOTOHHOCTH).
Teopema o cxxaroit pyukmuu. [Ipenen komno3uuu QyHKITHIA.
TexHuKa BRIUMCIACHUS Ope/ieoB. Buabl Heonpenen€éHHoCTeM U UX packpbitue. Onpesene-Hue
OCCKOHEYHO MaJibiX W WX cpaBHeHHe. CBoiicTBa OeckOHEYHO MaibiX. CIHCOK OCHOBHBIX
HKBUBAJICHTHBIX OECKOHEYHO MaibiX. OCHOBHOE CBOMCTBO SKBHUBAJICHTHBIX OECKOHEUHO Ma-
JIBIX.
Omnpenenenre 0ECKOHEYHO OOJBIINX, MX CpaBHEHUE U CBoiicTBa. OCHOBHOE CBOWCTBO JKBH-
BaJICHTHBIX O0E€CKOHEYHO O0bIInX. PackpbiTHe HeonpenenEHHOCTEH ¢ MOMOIIBI0 SKBUBAJICHT-
HBIX OECKOHEYHO MallbIX U OeckoHeuHO OonbmuX. [IepBeiifi 1 BTOpOW 3aMedaTeNbHBIE Tpee-
JIBI ¥ UX 0000IIIeHHE.
HenpepeiBHOCTE. Ompesenenue mpupaiieHuss apryMmeHTa u npuparienus ¢yHkiun. OmHo-
CTOPOHHUE IPEAEIIBI B TOUKE: JIEBOCTOPOHHUI U MPAaBOCTOPOHHUM npeaeinbl. Tpu onpeneneHus
HEMPEePBIBHOCTU (DYHKIIMK B TOYKE M MX B3aUMOCBs3b. Omepanuu Haj HENpepbIBHEIMU(YHK-
LUSMU B TOUKE: CI0XKEHHE, YMHOXKEHHE, JIeJIEHNE, BO3BEACHHUE B CTEIIEHb, JJorapu(pMUpoBa-
Hue, komno3uius. HenpepbiBHOCTS GyHKINHU B 061acT. OTHOCTOPOHHSSI HETIPEPHIBHOCTb.

OcHOBHBIC CBOMCTBa HENPEPBLIBHBIX Ha OTpe3ke (DYHKIML.JIBe Teopemsl Beliep-
mTpacca, Teopema Komm, teopema bonbrano-Komm. Teopema o HenmpepbhIBHOCTH 00paTHOM
¢ynkuuu. HempepbIBHOCTB 371eMEeHTapHBIX (yHKUIUH. PaBHOMEpHAast HENpepbIBHOCTh B UHTEP-
Basie. Teopema KanTopa o paBHOMEpHO# HENPEPHIBHOCTH (DYHKIIMIA HAa OTPE3KE.

Touku paspeiBa ¥ MX kiaccudukarms. Pa3peIBbl IEPBOTO poja, YCTpaHUMbIE pa3phIBbL. Pas-
pBIBBI BTOpOro pofa. [IpuBectu nmpumMepsl rpadguueckux o0pa3zoB pa3pbIBOB MEPBOrO U BTOPOTO
pona.

4.3.3. IlpousBoanasi, iupdepeHnal, CBOHCTBA U TeXHUKA AN (PepeHIHpOBaAHUA
Omnpenenenne mnpousBogHoi. uddepenunpyembie (QyHKUUH, HEmpepbBHO audpdepeHuu-
pyemble (yHKuuu, rnagkue GyHKIUU. BBIBOA TPOU3BOAHBIX MPOCTEHIINX 3JIEMEHTAPHBIX
¢bynkuuii. @opmysl npousBeeHus U oTHoIIeHus: Gpynkuuil. AuddepenunpoBanue komMmnosu-
i GyHKIHUA, oOpaTHBIX M MapaMeTpUYecKu 3adaHHbIX ¢GyHKumi.Jlorapudmuaeckoenudde-




peHmpoBanue (1Ba criocoba). Jluddepenimanbapie Teopemsl o cpenaem: Depma, Poms, Jlar-
pamxka, Kommu. [IpaBuno JlonuTans Ans HaXoXIeHUs mpefena oTHoIeHus ¢GyHkiuid. Ousu-
YECKUU U TEOMETPUUYECKHUM CMBICI IIPOU3BOIHOM.

Jnddepennuan.Onpenenenne nuddepennuana GyHKIMA U €ro T€OMETPUYECKHI CMBICI.
Hudpdepenuman  aprymenta. OcHoBHBIE cBOHMcTBa auddepeHmana:  OIXHOPOIHOCTH,
anmuTUBHOCTE. JlnddepeHiman npousBeeHUsT W OTHOIIEHUS (QyHKuui. VHBapHaHTHOCTH
¢dopmbl mepBoro auddepennuana. Beipaxxenue npousBoaHoil uepes auddepenunanst.Omne-
patop nuddepeHUpoBaHUSI.

4.3.4. IloaHoe uccienoBanne PyHKIUI ¢ IOMOUIBIO NPeei0B M MPOU3BOAHBIX
Acumnrtorsl. Knaccupukanus acumnror. OnpeneneHne HakIOHHON acuMmnToThl. HeoOxo-
IIMMOE YCJIOBHE CYIIECTBOBAHUS HAKIIOHHBIX acUMIITOT. [locTpoeHne ¢popmyIt TSk BEIYUCICHUS
napamMeTpoB HAKJIOHHOM acCUMIITOTHI. [ OpH30HTANIbHBIE aCUMIITOTHL. BepTHKaabHBIE aCHMITO-
ThI. HeoOXommmoe ycioBre CyIecTBOBAHUS BEPTUKAIBHBIX aCHMIITOT.

HaxoxneHre MHTepBaloOB MOHOTOHHOCTH (DYHKIIMU C TIOMOIIBIO MPOU3BOAHBIX.Onpenene-Hue
Touek skcTpemyma. Cranmonapusie ToUkH auddepeHunpyemsix GyHKuuii. J[Ba 1ocTaTo4-HBIX
YCJIOBUSI CyIIECTBOBAHHS TOYEK MAaKCHMyMa MIIM MUHHMYMa.

HauGonpiiee n HauMeHbIIee 3HAYCHUS HenpepbiBHOW (QyHKIMU. Teopema Beitepmrpacca.
AJITOpUTM HaXOXXICHUS HanOOJBIIETO M HaWMMEHbLIEro 3HaueHui auddepeHmpyemMoindyHK-
un. Beimykiiocts rpaduka GpyHkiun BBepx u BHU3. Touku neperuda. OnpeneneHne BUaa BbI-
MYKJIOCTH W HaXOXJICHHE TOYEK Ieperrda ¢ TOMOIIBI0 BTOPOH MPOU3BOIHOM.

[Mopsimok moHOTO HecaenoBanus GYHKIIMU U TOCTpoeHue e€ rpadudeckoro oopasa.

4.3.5. HeonpeaeaéHHbIN HHTErpaJj, CBOMCTBA M TEXHUKA HHTCTPUPOBAHMS.
OCHOBHBIE TOHATUS U ONpEAETCHMSA: TMOAbIHTErpanbHas (QyHKIMS, [OABIHTErpalIbHOE
BBIpQ)KEHUE, NEPEMEHHAs HWHTETPUPOBAHUS, OMNepaTop HHTErpupoBaHus. CBs3b MEXIY
muddepeHnrpoBanueM U UHTErpupoBaHueM. OCHOBHbIE TaOiuM4HbIE HHTErpaibl. CBoiicTBa
HCOHpCI[GJ'IéHHI)IX HUHTErpajioB: OAHOPOAHOCTDb, AAAUTUBHOCTD — JIMHEHHOCTb.

TexHuKa MHTErPUPOBAHUSA. MeTO I Pa3IOKEeHHs, METO [OICTAHOBKH, HHTETPUPOBA-HHUE TI0
gacTsM (C BBIBOJOM (hOpMyJibl), PEKypCHBHOE M PEKYpPpPEHTHOE HHTerpupoBanue. J[poOHO
panroHanbHble (PYHKIUN U MX KIacCU(UKAIMS: HENPAaBUIBHBIC APOOH, MPAaBHIBHBIE TPOOH.
[Ipocreiimme npobu u ux kiaaccudukaius. PaznokeHue nmpaBUIbHBIX Ipo0eil Ha Mpo-cTenIne
METOZOM HeompenenEéHHbIX Kod(pduentos. [IpencraBnenne HenpaBHWILHOW IpoOu B BHIE
CYMMBI [IOJIMHOMA U IPAaBUIBHOM IpooH.

WuTerpupoBanne ApoOHOpalMOHANBHBIX (QYHKIUI.MIHTerpupoBaHue HEKOTOPBIX TPUIO-
HOMeTpHUYeckuX (QyHKUuil. TpuroHoMmeTpuyeckas NOJCTaHOBKAa U YHUBEpCalbHas TPUTOHO-
MeTpHUYeCKas MOACTaHOBKA.

4.3.6. OnpeneéHHbIH HHTErPaJl, CBOMCTBA U CMOCOOBI BHIYMCIEHUS
[ToctpoeHne HWHTErpaJIbHOM CYyMMBI W ONpPENECIEHUE OIMPEACIEHHOIO0 HWHTErpaia. Y CIOBUS
uHTEerpupyeMocti.CBONHCTBA: OJTHOPOJHOCTD, aJANTUBHOCTh MO MOABIHTErpalbHON (YyHKIMH,
aJJIMTUBHOCTD MO 00JIACTH UHTETPUPOBAHUS, MOHOTOHHOCTh, TEOPEMA O CPEAHEM, COXPAHEHHE
3HAKa,CBS3b IIPENIEI0B NHTErpupoBanus. OleHKa 3HaYEHUH HHTETpaIa.

Boruucnenue.®@opmyna Herotona- JleiOuuma. Metoa moacTaHOBKH, (QopMysa HHTETPHPO-

BaHUs 1O yacTaM. VIHTerpupoBaHue 4E€THBIX U HEYETHBIX (DYHKIMHA 110 CUMMETPUYHOMYUHTEP-

Bay. HecoOcTBeHHbIE MHTETpaJIbl IEPBOIO U BTOPOTO BUA, UX BBIYMCIEHUE C TIOMOIIBIO Mpe-

JIEJIOB

OpToroHanbHble CUCTEMBbI (YHKIHU. Onpenenenne. [IpuMepbl TPUTOHOMETPUYECKUX
. . kmx kmx)®

CHCTEM OpTOrOHaIbHBbIX (yHKIuil Ha otpeske [—I,1]: {SmT’ cos _}k .

1
. knx)® krx)®
pe3Ke[O,l]:{sm—} ,{cos—} :
U Jg=1 L Jk=0

n Ha OT-



4.3.7. 'eomeTpuyecKkoe NPUJIOKeHUE ONPeIeIéHHOr0 MHTerpaJia
Bbruncnenue miomanu 1iockux ¢uryp.BeiBog (opmyiiel BeIMHCIEHHS UIMHBI TIOCKOM
KpUBOH. BrIBO/I (hOpMyJIBI, C TOMOIIBIO KOTOPOI BEIYHCIISIETCS 00BEM Tella BpaIICHUSI.

4.3.8. ba3oBble MOHATUA TeopuH AU depeHIHATBLHBIX YPABHEHU U
CIoco0bI pelIeHus: MPOCTeHINX YPAaBHEHHI
Knaccudukanusi ypaBHEHUN:NOPAIOK, JUHEHHOCTb, HEIMHEHHOCTb, OJXHOPOJHOCT,
HEOJJHOPOAHOCTD, C IIOCTOSTHHBIMH KOA(P(GUIIMEHTAMH U C IEPEMEHHBIMU KO DUITCHTAMH.
Knaccudukanus penieHu: obuiee penieHne, oOIMii HHTErpal,yacTHOE PelleHne, 0co00e
pemienue. OcoOble TOUKH.
[Ipocrerimue auddepeHmanbHple  YPaBHEHHS IIEPBOTO OPSJIKA.YpaBHEHHS C
pa3feNE€HHBIMU TIEPEMEHHBIMU M YPaBHEHHS C pa3JessiolIMMUCA MEepeMEHHbIMU. Perienue
nuHeHoro nuddepeHIanbHOT0 ypaBHEHUs IEPBOT0 MOPsAIKa ¢ epeMeHHbIMU K03 uiinen-
tamu MetonoM Sl.bepryum. Pemenue ypaBHenust U. beprymnmu — HenuHeiHOoro nuddepen-
[IMATBHOTO ypaBHEHHUS MEPBOTO MOPsiIKa ¢ MepeMeHHbIMU KoddduiueHTamu. Pemenue ypas-
HEHUM, coiepKallliX TOJIBKO OJIHY EPEMEHHYIO.
3anada Koiiu. Pemenue ypasaenus 1-ro nopsaka ¢ 3aJaHHBIMU HAYaIbHBIMHU yCIIOBHSAMHU.
4.3.9. Onpenenunrenu
I'eomeTrpuueckas nmocraHoBka. Anredpandeckas nocraHoBka. CBONCTBa onpeaenuTesield BTo-

poro nopsaka. Onpeaenurenyn TpeTbero nopsaka. Onpenenutenu N-ro nopsaka U cnocoosl UX
Bbluncienus. Teopema Jlarutaca.

4.3.10. BekropHasi ajqreopa u JIuHeiiHble BeKTOPHbIE IPOCTPAHCTBA

bazoBbie nonatus. JIuneitneie onepanyu. HennHelHble onepauu: CKaIsipHOE, BEKTOPHOE U
CMeIIaHHOE IMpou3BeeHus. KommHeapHOCTh U KOMILJIAHAPHOCTh BEKTOPOB. BekTopHbii Oa-
3uc. JInHeliHbIe M HEIMHEWHBIC OTIEpallMi B KOOPAUHATHOU (popme.

bazoBbie nousatus. Jlunelinsle onepauuu. CkansipHOe Npous3BeleHue. EBKIIMIOBBI BEKTOP-
Hble mnpocTtpaHcTBa. Hopma BekTtopa. HepaBenctBo Komm — ByHskoBckoro. Yrom Mexay
BeKTOpaMH JIMHEWHass 3aBUCUMOCTb M JIMHEIHAs HE3aBUCUMOCTh BEKTOpoB. bazuc. Optoro-
HaJIbHbIE CUCTEMbI BEKTOPOB U OPTOrOHaNbHBIN Oazuc. [locTpoeHne opTOroHaqIbHOTO U OPTO-

HOPMHPOBAHHOTO 0a3uca B /- MEpHOM BEKTOPHOM IPOCTPAHCTBE.
4.3.11. AHatuTHYeCKasi TeOMeTPHs HA MJIOCKOCTH

JlexapToBBI CHCTEMBl KOOpJAWHAT Ha IUIOCKOCTH. [IpeoOpazoBanue cuctembl koopauHat. Ilo-
JspHas cucteMa KoopAuHaT. CBsA3b NOJISPHON CUCTEMbI KOOPAMHAT ¢ 1ekapToBol. [locTpoenue
YPAaBHEHMH NPSMON:ypaBHEHHUE MPSIMOU IO ByM 3aJlaHHBIM TOYKaM, IapaMEeTpUYECKUEYPaB-
HEHMS MPSIMOH, YpaBHEHHUE MPSMOU € YTIIOBBIM KO3(PPHUIIMEHTOM, YypaBHEHHUE MPSMON B OTpE3-
KaX, YpaBHCHHE TIPSIMOM 1O 3aJaHHOM TOYKE U BEKTOPY, O0IIee ypaBHEHUE MPSIMON, HOPMab-
HOE YPaBHEHUE MPSAMOMU.
KpuBbie BTOporo mopsjaka. BbIBOJi KaHOHMYECKHX YPaBHEHHH KPHUBBIX 2-TO MOPAJIKA: OK-
PYXXHOCTH, 3JUIMIICA, TUNIEpOOIBl U nlapadounsl. [lpuBeneHne ypaBHeHUH 2-0i CTENEHU K KaHO-
HU4YecKoMy Buy. YacTHbie ciaydan. O0mmii ciyvail. IHBapraHThl ypaBHEHUS 2-01 CTETICHHU.

4.3.12. AHaJIMTHYeCKAs TeOMeTPHs B MIPOCTPAHCTBE

BbiBo ypaBHEHMI IIOCKOCTH: YpaBHEHHE INIOCKOCTHU 10 JaHHBIM JBYM BEKTOpaM U TOUKE,
ypaBHEHHE MJIOCKOCTH 1O TPEM TOUKaM, ypaBHEHHE IJIOCKOCTH B OTpe3Kax, oblee ypaBHEHUE
IJIOCKOCTH, HOPMAJIbHOE YpaBHEHHE TUNIOCKOCTH. HemouHble ypaBHEHUSI IJIOCKOCTH.

BriBoz ypaBHEHMH NPSAMOI 1O ABYM 3aJaHHBIM TOYKaM, 10 3aJaHHOI TOYKE U BEKTOpPY. BbI-
BOJI TapaMETPUUECKUX ypaBHEHHUN MPSMOM U 00mero ypaBHeHus mpsiMmoii. [ToBepxHOCTH BTO-
poro nopsnka. [{unuaapuyeckne NoBEpXHOCTH.

4.3.13. Anredpa KOMILIEKCHBIX YHCEJ H a71re0pa MHOTO4JICHOB

Anrebpanueckas ¢popma u apudmerndeckue neiictBus. ConpsokEHHBIE YUCHIA U MX CBOM-
crBa. I'paduueckuii o6pa3. Tpuronomerpuueckas Gopma. ApupmMeTnueckue IeiHCTBUSA B TPU-




roHoMeTpudeckoi popme. Bo3enenue B crenens (hopmyna MyaBpa) U U3BJICUCHHE KOPHS B
Tpuronomerpuueckoir popme. @opmyna Ditnepa, nmokazarenbHas (opma, BO3BEIEHUE B CTe-
NIEHb M W3BJICUEHHE KOPHS M3 KOMIUIEKCHOTO YHcia B mokasaTtensHou (opme. ['padudaeckuit
o0pa3 KOpHEeH.

basoBble monsTHs. Onepanuy HajJ MHOTOYWIEHAMHU: CIIOKEHUE, BBIUNTAaHUE, YMHOXKEHUE. [le-
neHue 0e3 octaTka U jAeneHue ¢ ocraTkoM. KopHu MHorouneHna. OCHOBHasi TeopemMa ajareOphl.
CnenctBus U3 OCHOBHON TEOPEMBIL: YUCIIO KOPHEH B MHOYKECTBE KOMIIEKCHBIX uncell. Teopema
bezy. O6oOménHas Teopema Buera. Pa3noxkeHue MoJIMHOMOB Ha MHOMKU-TEIMB MHOXKECTBE
KOMIUIEKCHBIX YHMCEl M B MHOXECTBE JCUCTBUTENbHBIX YHUCEI. 3HAMEHUTHIE ITOJIMHOMBI:
nojuHoM Jlarpanska, monuHoM HeroToHa.

4.3.14. luddepenunanbHble ypaBHEHHS 2-10 NOPSAAKA
HDOCTCﬁHIH@ I[I/Id)d)eDeHHI/IaJ'II)HBIe YPAaBHCHUA BTOPOI"'O nopagka.llonstue
JMHEWHOW HE3aBUCUMOCTH JBYX (QYHKUIWH. CBS3b KOJMYECTBA MPOM3BOJIBHBIX IMOCTOSHHBIX C
nopsiikoM ypaBHeHHs. [locTpoenue ob1ero pemeHus JMHEHHOro oJHopoAHoro Auddepennn-
JIbHOTO YPAaBHEHHS BTOPOTO MOPS/IKA C TIOCTOSHHBIMU KO3 (HUIIEHTaMI METOIoM Jiepa.
Metoa Jiisiepa. BeiGop aHanutuueckoro Bujaa penieHus. [[0CTpOEHHE XapaKTepUCTHYEC-
KOTO YpaBHEHHUs U HaXOXJeHHe ero kopHei. [loctpoenne o0miero pemeHust B 3aBUCUMOCTH OT
BUJa KOPHEH XapaKTepUCTUIECKOTO YPAaBHEHHUS: Pa3HbIC CHCTBUTEIbHBIC KOPHHU, KOPEHb OJINH
KPaTHOCTHU 2, KOMIIJIEKCHbIE KOPHHU, MHUMbIE KOPHHU.
Pentenue mmMHEHHOTO HEOAHOPOAHOI'O I[I/Id)d)eDCHHI/IaJIBHOFO YPaBHCHHA BTOPO-T'O
MOPSJIKA ¢ TOCTOSHHBIMU KOADDHUIIMEHTAMU: MeTo0M Jlarpanska (METOIOM BapHa-IIuH
IIPOM3BOJIbHBIX IIOCTOSIHHBIX) M METOJOM HEONpPeAeNEHHBIX KO GUIMEHTOB.OTAEIBHO
paccMOTpETh YaCTHBIN CiTydail, KOT/ia paBasi 4acTh TAKUX YPABHEHUH SIBIIETCS CyMMOH (yHK-
LU , KOTOpPbIE IPUHAJIEKAT K Pa3HbIM KjlaccaM (yHKIHMH.
Pemienue 3anaun Komu. IMocranoska 3agaun. CBsA3b MOpsAIKA YPABHEHHS C KOJIMYECT-BOM
HayaJIbHBIX yCIIOBUU.

4.3.15. 3apauya lltypma - JInyBuiis.
Pemenne mpocrenmero ypasHeHus —Ilrypma - JIMyBWwiis 1 TpPUBHUAIBHBIX KPaeBbIX
ycaoBuiil-ro,2-ro u 3-ro poma.HaxoxneHne COOCTBEHHBIX YHCENI U COOCTBEHHBIX BEKTOPOB
JUIS K&KJOTO BUJIA KPAEBBIX YCIOBHM.
4.3.16. MatpuyHas ajare0pa u pemieHue JUHEHHBIX CHCTEM

bazoBbie mnoHsATHA. JIMHENHBIE Ollepallid HaJ MaTpULAMU M CBOMCTBA ITUX OIEPALUM.
YMHOXKEHUE MaTpHll U CBOMCTBA 3TOW onepauuu. [loHsaTHE TMHEHHON HE3aBUCHUMOCTH CTPOKHU
U cTonOuoB. PaHr marpuibl. DieMeHTapHbIE MPeoOpa3oBaHUs MaTPULBL. DKBUBAJICHTHBIC
MaTpullbl U uX cBoiicTBa. KBanmpartuele maTpuubl. Knaccudukanus KBaapaTHBIX MaTpHIl.
[IpeobpazoBanne 6a3MCOB C MOMOIIBIO MATPHIL.

CucremMbl JIMHEHHBIX YPABHEHUN.

Heonnopoansie cuctemsl. bazoBsie nonstusa. Teopema Kponekepa - Kanemmu u ciencrsus
n3 He€. DyHIaMeHTallbHas cucTeMa pemeHuil. OCHOBHbIE METOABI perieHus: MeTon Kpamepa,
MaTpuU4HBIA MeToJ, MeTon ["aycca (MeTon uckimoueHus), meton ['aycca ¢ BRIOOpPOM TIIABHOTO
srieMeHTa. PemieHue cucteM C pa3HbIMH CBOOOJHBIMH CTOJIOIAMHU. PerieHue OZHOPOIHBIX
CUCTEM.

4.3.17. TpéxauaroHajbHasi IPOrOHKA

3amauyn, NPUBOJALIME K PELICHUIO JIMHEHHBIX HEOJHOPOJHBIX alreOpandeckux CUCTEM C
TpéxauaroHanbHou Marpuue. Iloctpoenue pemenus takux cucreM. lIpsmoii xox — nocrpoe-
HUENPOrOHOYHBIX K03 duirenToB. OOpaTHBIX X0 - MOCTPOEHHUE pelieHus cuctemsl. Jlocra-
TOYHBIE YCJIOBHUS U1 PELLIEHUSI CUCTEMBI METOJJOM ITPOIOHKH.

4.3.18. 3axaya Ha cOOCTBeHHbIE 3HAYCHUS

ITocranoBka 3amaun. CoOCTBEHHBIE YHCIa M COOCTBEHHBIE BEKTOpHI. YacTuyHasi mpolieMa
cOOCTBEHHBIX YMCeN U MojiHas mpobiema. CBoiicTBa COOCTBEHHBIX BEKTOPOB. CoOCTBEHHBIC




qyclla JUaroHaJIbHBIX M TPEYroJIbHbIX MaTpull. PemieHue 3amaun Ha COOCTBEHHBIE YHUCIA U
COOCTBEHHBIE BEKTOPHI B MPOCTEHIINX CITydasiX.

4.3.19. Pemienne uHedHbIX cucteM auddepeHINAIBHBIX YPABHEHHUI MEPBOro MOPSIAKa €
NMOCTOSIHHBIMHU KO3 PUIIHEHTAMHU

bazoBbie moHATHA.ITopsinok cucreMsl, OOlee pelleHHe, YacTHOE pENICHUE, JIMHEHHas
KOMOWHAIWS peIeHHi, (yHIaMEeHTaIbHAS CHCTEMA PEIICHH.

Peuienre OJIHOPOJIHBIXCUCTEMBI MeTonIoM OJisiepa.llocTpoeHue U pelieHue
BekoBoro. Haxoxaenne coOCTBEHHBIX BEKTOpOB. [locTpoenune hyHaameHTanbHOM
CHUCTEMBI PELICHUM.

Pelienyie  HEOMHOPOJHBIX cHCTEMBbI MeToaoM Jlarpanka (MeTON Bapualuu
POU3BOJIbHBIX MOCTOSHHEIX).ITocTpoenune obmero pemenus. 3agaya Kommu.

4.3.20.YucsoBble psigbl
BBeneHnve MOHATUIN: YUCIOBOW psAll, OOIIMN YJieH psa, YaCTHYHAs CyMMa, OCTaTOK psfa,
CXOJUMOCTH Psifia, paCXOAUMOCTh psifa. Heobxoammoe ycimoBue CX0IMMOCTH psifia U JOCTaTO4-
HOE YCJIOBHE PACcXOIUMOCTU psija.l/lBa HEOOXOAMMBIX M JOCTATOYHBIX YCIOBHS CXOIUMOCTH
YHUCJIIOBOTO p;[z[a. HI/IHCﬁHble onepaulxm Haa CXOOAIIUMUCS pHI[aMI/II YMHO)KCHI/IG psma Ha 4YUCJIO
U CJIOKEHHE PS/IOB.
JlocTaTO4YHBIC NIPU3HAKH CXOJIMMOCTH DPAIOB C IMOJIOXKHUTEIHbHBIMHA

WICHAMU:NIEPBHII NPU3HAK CPAaBHEHMs, BTOPOH NpU3HAK cpaBHeHHWs, mpusHak JlamamOepa,
panvkanbHbId pu3Hak Ko, naterpansubiii pusHak Komm. MccnenoBanue Ha CXOAMMOCTh
rapMOHHUYEC-KOTO psiia U OOOOIIEHHBIX TAPMOHUYECKHX DPAJOB C MOMOILIBIO WHTETPAJIHLHOTO
npusHaka Ko-mm. HccrnenoBanne Ha CXOOUMOCTh T'€OMETPUUYECKHUX PAIOB  (psAIOB
r€OMETPUUYECKOUTIPOTPEC-CUN ).

3HAKONEPEMEHHbBIC YMCIOBBIE PSJIbl. 3Hakouepenyomuecs paasl. Teopema Jleibuuna u
psanel JleitOauma. AOGCoMOTHAsS U YCJIOBHAs CXOAuMOCTh. CBOMCTBa aOCOIIOTHO U YCIOBHO
CXOMSIIIUXCS PSAJOB.

4.3.21.CTeneHHble psiabl
OO6nacth cxoauMOCTH psAfa. PaBHOMepHas cxoauMocTb. CBOWCTBA PaBHOMEPHO CXOJSIIUXCS
PS10B: HENIPEPBIBHOCTh CYMMBI, MHTETPUPOBaHUE U JU(PPEpEeHIIMPOBAHUE PAIOB.
Crenennble psjibl.Teopema AGens. MHTepBan M pagMyc CXOAMMOCTH CTENEHHOTO psja.
BriBog hopMyniel TSI HAXOXKACHUS pajinyca CXOJUMOCTH C TOMOIIbIO mpu3Haka JlamamOepa
WIM HHTEerpanbHoro npusHaka Komm. PaBHOMEpHAs ¢X0OUMOCTB.
Pan Tewnnopa. Pasnoxenue 6Geckoneuno auddepenimpyemoit hyHkiuu B psia Teiinopa.
Ycnosue cxonumoctu psana Teiniopa. EqMHCTBEHHOCTH pa3noxkeHus: GyHKUuH B psja Teitnopa.
Paznoxxenue mpocteitmmx snemeHTapHbIX QyHKIUE B psang Teinopa. Psx Maknopena. BeiBog
dopmynsl Diinepa ¢ moMoibio psgoB Makiopena. Muorowiensl Teitopa u MakiopeHa.
[TpubnnxEHHBIE BHIYUCICHUS 3HAYCHUN (DYHKIMH, TPOU3BOAHBIX U MHTETPAJIOB C MOMOIIBIO
MHorouneHos Teitopa u Maknopena.

4.3.22.0proronajbHubie psaabl (Psaabl @Pypbe)

Ompenenenne 6€CKOHEYHONW OPTOTOHAIBHOM CHCTeMBI (yHKIHMA,OnpenencHue OeCKOHEYHOM
OpPTOTOHAJILHOW C BECOM CHUCTEeMbI (pyHKIUI. Pa3noxkeHue B psija MHTETPUPYEMBIX Ha OTpe3Ke
dbyHKIM o opToroHansHoMy Habopy dyHkmuii. [locrpoerue kodpdunnentoB Dypbe
Turonomerpuyeckuid psj Dypbe.Pasnoxkenre QyHKIMU 110 GECKOHEYHOMY OPTOIO-
HAJILHOMY TpUroHoMeTpuyeckoMy Oaszucy. Teopema [lupuxie. IToctpoenue ko3¢ duimeHTon
JUIs. TPUTOHOMETpUYECKUX psAoB Dypre. CXOOUMOCTh B cpeHeM. TpUrOHOMETPUUYECKUN PST
i 4€THBIX M HEYETHBIX (yHKIMi.Pasnoxkenne QyHKUWH, 3aJaHHBIX Ha MOJIYNEPHOJE.
Paznoxenne ¢pynkmuit mo cunycam. Paznoxenune GyHKIHN MO0 KOCHHYCaM.




4.3.23. bazoBble NoOHATHSA I QPYHKIUH 2-X U 3-X NepeMeHHbIX
[TocTtpoenne obmactu ompexaeneHus aius (QyHKIUM JBYX IepeMeHHBbIX. lloHsTHe mpenena
¢byHKIMH B TOYke MIockocTH. [loHsATHE HenpepblBHOCTH. ['eomerpuyeckuii 00pa3 QyHKIHH
JIBYX TIE€PEMEHHBIX.

YactHele mpon3BOAHBIC M aud@epeHIManbl. OnpeneleHHe YacTHBIX HPOM3BOIHBIX
IIEPBOTO0 U BTOPOTO INOPSAIAKOB. YCIOBHE PAaBEHCTBA BTOPHIX CMELIAHHBIX NPOM3BOIHBIX JUIS
GyHKIMK IBYX NepeMEeHHbBIX. YacTHbIE MPOM3BOJHBIE W YacTHBIC NU(M(HEPEHITNABI, TTOTHBIH
mudpdepennman. Juddepennman Broporo mnopsnka.llpousBomHas KOMIO3UIUU (YHKIUH.
JuddepernrpoBanre HESBHO 3aJaHHBIX (YHKIHMNA. YpaBHEHHE KacaTeIbHOH IIOCKOCTH M
HOPMAJIH K IIOBEPXHOCTH.
4.3.24. JxcTpemyMbl pyHKnmii 1Byx nepemeHHbix. Han0onpmue 1 HauMeHb1ne
3HAYeHHUS

Heo6xonumeie ycinoBus skcTpemyMa. MuorowreH Teitnopa it QyHKIUN ABYX NEPEMEHHBIX.
JlocTaTouHble yClOBHs 3KcTpeMyMma. HaxoxkaeHue HauOONbLIIMX W HAaUMEHBUIMX 3HAYEeHUH
¢byHKIMHA 1BYX TiepeMeHHBbIX. [locTaHOBKa 3a/aun Ha HaXOXKICHUE YCIOBHBIX AKCTPEMYMOB.
Pemenne 3amad Ha yclIOBHBINA SKCTpeMyM MeToznoM Jlarpanka. 3ajadya Ha yCJIOBHBIM 3KCTpe-
MYM ISl IMHEHHBIX QYHKIUH (TpOCTEHIINI Cilydail CUMILIEKC METO/a).

4.3.25. KpuBosmHeiiHbIe HHTErpaJjbl

ITocTpoeHne KpUBOJIMHEWHOIO HHTErpaJla IIEPBOTO POJA, €T0 CBOMCTBA. BhIuncCieHre UHTETpa-
J1a B 3aBUCUMOCTH OT aHAJUTHYECKOTO 3aJaHus IyTH MHTEerpupoBanus. OnpenencHue KpUBo-
JMHEWHOTO MHTETpajia BTOPOro poja, ero CBOMCTBAa M crOCOObI BhIUUCIEHUs. MHTerpan 2-ro
poJia 1o 3aMKHYTOMY ITyTH. Y CJIOBHE HE3aBUCUMOCTH MHTETpasia 2-ro poAa OT BUJa IyTH. Bel-
00p MyTH UHTETPUPOBAHMSL, €CIIU TOABIHTETPATIBHOE BBIPAXKEHHE SBISIETCS OJTHBIM U depeH-
LMaJIOM M BBIYUCIEHHE Takoro mHterpana. HaxoxaeHue ¢(yHKIMM mo nosHoMynaudgepeH-
nuany. Pemenue ypaBHeHHs B OTHBIX JU(QepeHImanax.

4.3.26./IBoliHbIe HHTETPAJIbI
[TocTpoenue 1BOMHOrO MHTETpalia Kak Mpejesa HHTerpalbHbIX cyMM. CBoOMCTBa MHTErpaja Mo
ioniaay. Beluncnenne 1BOMHOrO MHTErpaia B I€KapTOBOW cucTeMe koopauHar. [loctpo-Hue
sakoOuaHa (ompeaenutens Skobu). Belumcienune nBOMHOrO MHTErpajga B MOJSIpHOMCHC-TEME
KoopauHat. Berunciienne nnterpana Ilyaccona ¢ moMonipro JBOMHOIO HHTETpasia B MO-JISIPHOU
cuctemMe KoopauHat. IlpuMeHeHue IBOMHOrO WHTErpaia A BBIYUCIECHUS IUIOMIAJEH H
00BEMOB.
4.3.27. TpoiiHble HHTErpaJbl
[TocTpoeHue TpoitHOro HHTErpaia B JAeKapTOBOM cucteme koopauHar. [loctpoenue skoou-
aHa (ompeaenurens SxkoOu) I MUTUHAPUUECKOW CHUCTEMBI KOOPAWMHAT U ISl CPepHUeCcKOM
CHCTEMBbl KOOpAMHAT. Beluucienue TpoHHOro MHTErpaja B IWJIMHIPUUYECKOWH CepruuecKoil
cucreMax KoopauHar. [lpumeHeHne TpoHOTo HHTETpaia Ui BEIYUCICHHS 00BEMOB.
4.3.28. D1eMeHTHI TEOPUH MOJIA
CkanspHoe moJje u BeKTopHoe nojie. OnpezeneHue Npou3BOAHOM M0 HAIPaBIEHUIO.
OHDCILGJ’IGHI/IH I[I/IdeJCDGHHI/IaJIBHBIX onepaum”l OEPBOro HopsAaka. ['paaveHT u ero
OCHOBHBIE CBOMCTBA. CBs3p TIpaJueHTa W NPOU3BOJHOW IO HampaBieHUIO. J(MBepreHuus
(pacxomuMocTh) BeKTOpHOTO Toist. Porop (Buxpb) BekropHoro mois. duddepenunansubie
olepalnuy BTOPOro NOpSAAKa: AUBEPreHIMs OT IPaJueHTa, POTOp OT I'PaJUEeHTa, AUBEPrEHIIMS.
Omnepatop Jlamaca.

4.3.29.Pemienne ypaBHeHHs OJJTHOMEPHOI0 YPABHEHHS TEIIONPOBOAHOCTH MeTO0M
dDypbe
Knaccudukanus JIMHEMHBIX YpaBHEHUH C JBYyMs HE3aBUCUMBIMHM NEPEMEHHBIMH U TIpHUBE-
JIEHHE MX K KaHOHMYecKoMy BuAy. HavaibHble U KpaeBble YCIOBHs IJIsl ypaBHEHUN MaTeMa-



TI/I'-ICCKOI\/’I (1)I/ISI/IKI/I u Ux KHaCCI/Iq)I/IKaIII/Iﬂ. YCJ'IOBI/ISI CcorjraCoBaHUA HAYAJIBHBIX U KpaCBLIX yCJ'IO-
BUi. /{7 ypaBHEHHI STMOTHYECKOTO THUMA MOCTAaHOBKA 3anayu [lupuxie u MOCTaHOBKa
3agaun Hermana.

Penienue OJHOPOJHOI'O YPABHCHHS C HYJICBBIMHU KPACBBIMHU YCJIOBUAMM.

IlepBbiii _marpenieHus.Pa3geneHue NEpeMEHHBIX.  IIpeacraBieHre HEU3BECTHOM
(YHKIMUB BU/E€ TPOU3BEICHHS JABYX HEU3BECTHBIX (DYHKIIM,IIepBasi U3 KOTOPBIX 3aBUCUT OT
MPOCTPAHCTBA, a Jpyras TOJIbKO OT BpemeHHU. [locTpoenue muddepeHnraIbHbBIX ypaBHECHUIH
JUTSL KOKJIOM U3 TAaKUX (PYHKITHH.
Bropo#i miar pemienus. 3agaya Illtypma JInyBuiis. Ilepsas GyHkims sBiaseTcs
pemenueM 3agaun [Itypma — JImyBWIIs ¢ 3aJjaHHBIMU KpaeBbIMH YCIOBUsAMH.BTopas ¢yHK-
U1 3aBUCHUT TOJIBKO OT BPEMEHH U SABISETCA peleHHEeM MPOocToro auddepeHnnansHoro ypas-
HeHUs 1-ro mopsiaka.
Tperuit mar peuieHus. Metoa  Dypbe. OKOHYATENBHOE pEIICHUE ypaBHEHHE
TEIUIONPOBOJHOCTU CTPOUTCA C MOMOILBI TPUTOHOMETPUUECKOTO psifa Pyphe.

Pemienue HeOJHOPOIHOTO YpaBHEHUSI C HYJIEBBIMU KPA€BbIMU yYCIOBUAMH YPABHEHHUS
PemreHre oqHOPOIHOIO ypaBHEHUs C HEHYJIEBBIMU KPACBbIMU YCIOBUSMU.

4.3.30.PemieHue BOJTHOBOI'O OJHOMEPHOI0 ypaBHeHUus1 MeToa0M Dyphbe
IlepBeiii 1iar pemieHus.Pa3ieneHue NepeMeHHbIX. IIpeacTaBieHue HEM3BECTHOM
(GYHKIMUB BHJIE TPOU3BENEHUS IBYX HEM3BECTHBIX (DYHKLIMMH, epBasi U3 KOTOPBIX 3aBUCUT OT
MPOCTPAHCTBA, a Apyras TOJIbKO OT BpeMeHHU. [locTpoenue auddepeHnanbHbpIX YpaBHEHHH
TUTSL KQXKIOW U3 TaKUX (QyHKIIHMA.
Bropoi#i miar pemenus. 3agaua Illtypma JImyBmins. Ilepsas (QyHKums sBISETCS
pemenueM 3anaun Lltypma — JInyBUIIIS ¢ 3alaHHBIME KpaeBBIMU yCIOBUSIMH. Bropas (QyHK-
11l 3aBUCUT TOJIKO OT BPEMEHHU U SIBJISIETCS pelieHrneM AuddepeHnaIbHoro ypaBHEHUs 2-T10
NopsiiKa ¢ HOCTOSHHBIMU K03 huiimeHramu.
Tperuit mar peureHus. Meron Pypbe. OkoHUATENBHOE PEIICHHE BOIHOBOTO YPaBHEHHS
CTPOMTCSI C TOMOUIbIO TPUTOHOMETpUYECKOTro psina Dypbe.
Pemennie HeOMHOPOIHOTO YPaBHEHUS C HYJICBBIMU KPAEBLIMH YCIOBUSIMU yPaBHEHUS
Pemennie oAHOPOJHOTO ypaBHEHUS C HEHYJIEBBIMU KPAE€BbIMH YCIOBUSAMHU.
4.3.31.Pemenne ypaBHenus Jlamiaca Ha miockoctu meroaom ®dypne
Pemaercst miockas 3a1a4a Ha MPSIMOYTOJIBHUKE B IEKapTOBOM CHCTEME KOOPAMHAT, peuIaeTcs
3a/laya BHYTPHU U BHE Kpyra B IIOJISIDHOM cuUcTeMe KoopauHaT.Pemaercs 3agada Qupuxiae —
HeusBecTHas (yHKUUS 3a7aHa Ha TpaHUIIE.
IlepBeiii 1iar pemeHus.Pa3ieneHue NepeMeHHbIX. IIpeacTaBieHne HEM3BECTHOM
(YHKIIMUB BHUJIE TPOU3BEICHUS IBYX HEM3BECTHBIX (DYHKIIUM, MepBasi U3 KOTOPBIX 3aBUCUT OT
MIEPOBOM MEPEMEHHOM, a Japyras TOJBKO OT BTOpoi. CTposATcs u pemarorcs auddepeHiaib-
HBIC YPABHEHUS JUISI HAXOXKICHUS KaXKI0W HEU3BECTHON (YHKITUH.
Bropou mar pemenus.cea3ad ¢ 3agadeut lltypma JInysumis.

Tperuii 1mar peunieHus.OKoHYaTenbHOE pEIleHHEe ypaBHeHus Jlamiaca CTpPOMTCS C
HIOMOIIBIO TPUTOHOMETPHIECKOTO psna Dypee.

4.3.32. YUncaennble pemieHus AuddepeHunaJIbHbIX ypaBHEeHUH
Pemenue 3amaun Komm

Metoa Ditnepa ans pemenus auddepeHIMan-HOro ypaBHenus 1-ro mopsaka. OlueHka
TOYHOCTH 3TOro MeToza. I eOMeTpHUUYECK i CMBICT MeTo1a Ditnepa.
Meroa Pynre —KyTra mns pemenuns muddepeHnmanbHOro ypaBHeHHs 1-ro mopsjka.

OreHka TO4HOCTH 3TOro Meroaa. ['eomerpuueckuii cmbicn metona Pynre — KyTTa.



[IpeoOpa3oBanne  audQepeHnaIbHBIX YPAaBHEHUHBTOPOTO W TMOpSAAKAa B  CHCTEMY
i depHIMaIbHBIX YpaBHEHUH TIEPBOTO MOPsAKa.

Meton Dunepa mis petenus cucteM auddepeHIManbHbIX ypaBHEHUH 1-ro opsaka.

Meton Pynre —KyTTa mis pemenus cucrem mudpepeHmanbHbIX ypaBHEHUH 1-T0 mopsiiKa.
Pemenue nuHENHOTO YPABHCHUS 2-T0 IIopsaaKka C  pa3HbIMHU  KpPAaCBbIMU

ycaoBUAMHU.ITocTtpoeHre  pa3HOCTHOM alMnpoOKCUMAallMM ~ MCXOJHOTO  JIMHEHHOTO

muddepeHInanbHOr0 ypaBHEHUsT BTOpPOro Imopsiaka. PemnieHne pa3sHOCTHOrO ypaBHEHUS

METOAOM TPEXAUArOHAIIBLHOU ITPOrOHKU. PaccMmaTpuBaroTcs pa3inyHble KPaeBble yCIOBHUS.
4.3.33. CeTo4HbBIil MeTO/ pellIecHHs YPABHEHHUSI TeIIONPOBOAHOCTH

ANNpoOKCUMMAIIYS YaCTHBIX MPOU3BOJIHBIX. [IpaBOCTOPOHHSAN,IEBOCTOPOHHSS M LIEH-
TpaJibHasl allPOKCHMAalUs NEPBBIX YAaCTHBIX NMPOU3BOJAHBIX. LleHTpasbHO pa3HOCTHasSANIPOK-
CUMaIIHs BTOPBIX YAaCTHBIX MPOU3BOAHBIX. OIIeHKa MOPSAAKAa TOYHOCTH TaKUX alllPOKCUMALIUH.
IlocTpoeHue pelieHus: ypaBHEHUS! TEIUIONPOBOJHOCTU IO SBHOWCXEME C PA3IMYHBIMU Kpae-
BbIMHU ycioBusiMu. O1ieHKa KaduecTBa IBHOM cxeMmbl. Y ciioBue Kypanra-Jlesu (Opuapuxca).
IlocTpoeHue penieHUs] ypaBHEHHs TEIUIONPOBOJHOCTH IO HESIBHOW CXEME C pa3IMYHBIMU
KpaeBbIMH ycinoBUAMU. OIleHKa KayecTBa HESIBHON CXEMBI.

4.3.34. CeTo4HbBIN MeTO/1 pellieHHsI BOJTHOBOT0 YPABHEHMUSI.
[TocTpoenue perieHusi ypaBHEHUS! TEIUIONPOBOAHOCTH IO SIBHOM cXeMe C pa3n4YHbIMU Kpae-
BbIMH yciaoBUAMH. OnieHKa KayecTBa siBHOU cxeMbl. Y cinoBue Kypanra-Jlesu (®punpuxca).

4.3.35.CeTounblii MeTox pemenusi ypasHeHus Jlansaca u Ilyaccona
BBenenune nmoHATUA WUTEpalIMOHHOTO mporiecca. [locTpoeHne pa3HOCTHONW CXEMBI C MOMOIIBIO
LIEHTPAJbHO PA3HOCTHOM aNIlpOKCHUMAalMM BTOPBIX YAaCTHBIX Ipou3BoAHbIX.IlocTpoenue mpu-
OJM>KEHHOTO PELIEHHUs C TOMOIIBIO UTEPALMOHHOTO IIpoIiecca.
4.3.36. PemieHne ABYMEpPHOIr0 yPABHEHHS TEIUIONPOBOIHOCTH METO/I0M MepeMeHHbIX
HaNpaBJICHUI.
OnucaHue ajJiroput™Ma MeToja. Ilepssiit sran. duKcUpyeTcs OfHA TIEPEMEHHAs U CTPO-
UTCSI HESIBHASI CX€Ma OTHOCUTENLHO APYyroi nepeMeHHou. [Ipu aToM GepETcs mosOBHHHBIN mIar
1o BpeMeHHu. Ha nocTpoeHHOM IpOMEKYTOUHOM BPEMEHHOM cjioe (pUKcupyeTcs Apyras nepe-
MeHHas1.BHOBB U1 Ipyroro HampaBJIeHUs! aHAIOTUYHBIM 00pa3oM CTPOMTCS BTOpas HEsSBHAs
cxema. Bpems yBenuuuBaercs emé Ha mosioBuHy mara. [Iponecc nmpogomkaercs 10 OKOHYaHUS
HeoOxonuMoro B 3ajaade BpeMeHH. OlleHKa KadecTBa 3TOro Meroza. Vcmoiap3oBaHHE 3TOTO
MeTOoa AJIs1 TPEXMEPHOTO CIIydast.
4.3.37.Cneunajibuble QyHKIUN
Ponp cnenuanbHbIX (YHKUMH IOpU pEIIEHUM 337ad MaTeMaTU4eCKOH (U3MKU U TEOpUH IpU-
ommwkenuil. /IBa mpumepa cnenuanbHbIX (DYHKIHHA, KOTOPBIE MIPAaOT 0CO00 BaXXHYIO POJIbB
MaTeMaTHKeE.
[TosmHOMBI JIeKaH/Ipa wurparor 0coOyi pojib CPelau APYrHX CHEpPUYECKuX (OYHKIIHNA.
AHanuTHyecKuil BUJ MOJIMHOMA, PEKYPPEHTHBIE COOTHOIIEHUS. OpTOrOHAIBHOCTh U JIPYTHe
cBoiicTBa. O6aCTh IPUMEHEHHUSL.
[TonuHoMBI YeOHhIIeBanepporo pojaa SBISIOTCS BaKHEWIIMM HHCTPYMEHTOM B TEOPHH
npuOIMKeHNN (PyHKIMNA. AHATUTUYECKUN BUJI B TPUTOHOMETpUUecKor popme. PexyppeHTHble
cooTHomeHus. Anredpandeckas ¢popma MHorowieHa. OpTOroHalIbHOCTh U JAPYTHE CBOWCTBA.
OO6nacTh NpUMEHEHHUSI.

4.4. Conep:xaHue 3aHATHH CEMUHAPCKOI'0 THIIA



CopepxaHue MPaKTUYECKUX 3aHATUHN AJ11 OUHOU popMbl 00yueHus

Tabnuua 5
Ne TemMblI TemMaTuKanpakTHYECKUX3AHATHH Beero | C B Tom
JAHCIUILIN 4acoB E yHcie
HEI M 4acoB
E npaKTuyec-
C KHX
T 3aHATHI
P
DyHKINU, WX KIacCU(pUKAIUSI U CBOMCTBA 2 1 0
2 Teopus npenenoB U TEXHUKA BBIYUCIICHUS. 4 1 0
HenpepsiBHOCTB
3 ITpousBonHas, nuddepeHima, cBOMCTBa U TEXHUKA 4 1 0
muddepeHnmrpoBaHus
4 [TonmHoe uccnenoBanue GyHKIMNA C TOMOIIBIO 4 1 0
IIPEJIETI0B U IPOU3BOAHBIX
5 Heonpenenénuplil MHTErpasi, CBOMCTBA U TEXHUKA 4 1 0
MHTETPUPOBAHMUSL.
6 Omnpenen€éHHbIi MHTErpajl, CBONCTBA U BBIYMCIICHUE. 4 1 0
7 ['eomeTprueckoe NpuIIOKEHNE ONPEIETIEHHOTO 2 1 0
UHTEerpaja
8 bazoBeie noHsaTHs Teopuu 1udPepeHInaTbHBIX 2 1
YPaBHEHMH, pelIeHHE ypaBHEHHUN 1-ro mopsaka
9 Omnpenenurenn. Pemenne cucrem no ¢popmyinam 2 1 0
Kpamepa
10 Bekrophas anredpa. JIunelinble BeKTOpHBIE 4 1 0
IIPOCTpPaHCTBA
11 AHanuTHyecKas reoOMeTpUs Ha INIOCKOCTH 4 1
12 AHanuTHyeckas TeOMETpUs B IPOCTPAHCTBE. 4 1
KonrponbHas padora.
13 Anredpa KOMIUIEKCHBIX YHCEIL. 2 1 0
Anrebpa MHOTOUJICHOB
pX 42 |
11 Pemenne nuHeiHbIX quddepeHInanbHbIX YpaBHEHUI | 2 2 0
2-ro nopsiika ¢ MocT K03 pUIEeHTaMH
12 3amaua llltypma — JlnyBusis 2 2 0
13 Martpuunas anre6pa, peleHue JMHEHHBIX CUCTEM 4 2 0
14 Meton TpEXxaAnaroHaIbHON TPOTOHKHU 2 2 0
15 3amada Ha COOCTBEHHBIE YHCIIa U COOCTBEHHBIE 4 2 0
BEKTOPBI
16 Pemenue cuctem nuddepeHnuanbHeix. YpaBHenuii c| 4 2 0
MMOCTOSTHHBIMH KO3 UITMeHTaMU
17 Hucnossle psaabl 4 2 0




18 CreneHHbIe PsAIbI 2 0
19 OpToroHanbHbIE psiJIbI 2 0
20 ba3oBble moHsATHS TeOpuH QyHKIMIA 2-X ,3-X Tepe- 0
MeHHBIX. YacTHBIE IPOU3BOIHEIC,
21 OKcTpeMyMbl QYHKLUH JIByX EPEMEHHBIX. 2 0
HauOosnpiive 1 HaMMEHbIINE 3HAYCHUS
22 KpuBonuHeliHble HHTETpaIb 4 0
23 JIBOMHBIE UHTETPAJIbI 4 0
24 Tpoiinsie unTerpansl. KontponsHas pabdora. 2 0
25 Teopus nmosnst 2 0
)X 42 | 2 | -
26 PelreHre 0oAHOMEPHOIO ypaBHEHUS TEILUIONPO- 4 0
BOAHOCTH MeTonoM Dypbe
27 Pemenne ogHOMEPHOTO BOJTHOBOTO YPaBHEHHMS 2 0
meroaoM Dypse
28 Pemenne neymepHoro ypasHeHus Jlamnaca MeTonom 4 0
Dypre
29 UucneHHbIe METOBI penieHus auddepeHInaTbHbIX 4 0
YPaBHEHUH C HaYaJIbHBIMU U TPAaHUYHBIMH YCIOBUSMU
30 CeTouHBI METOA PEIICHUS YPaBHEHNUS TEILUIONPO- 2 0
BOJIHOCTH (sSIBHAsl M HESIBHAS CXEMBI).
31 CeTouHbI METOA PELIECHUS BOJIHOBOTO YPaBHEHMUS. . 4 0
KonTtponsHas pabora.
32 CetouHblil MeTOJ pelieHns ypaBHeHus Jlamnaca u 4 0
[Tyaccona
33 Meron nepeMeHHBIX HAIPABJICHUH I JBYMEPHOTO 2 0
YPaBHEHHUs TEIUIONPOBOAHOCTH

34 CrienanbHble QYHKIUU U UX TPUMEHEHHE 2 0
pX 28 3 | -

CopepxaHue MPaKTUYECKUX 3aHATUHN AJIs 3a04HON (OpMBI 00yUEeHHUS




Tabmuma 6

Ne TemblI Beero | Tox B Tom
JAHCIUILIN 4acoB o0y4eHus yucie
HBI TemMaTuKanpakKTHYECKUX3AHATHH :;::Z“qec_
KHX
3aHATHI
1 Heonpenenénuplii MHTErpasi, CBOMCTBA U TEXHUKA | 2 1 0
UHTETPUPOBAHUSL.
2 OnpenenéHHbI MHTErpajl, CBOMCTBA U 2 1 0
BBIUUCIICHHE.
3 I'eomeTpryeckoe NpUIIOKEHUE ONPEAEIEHHOTO 2 1 0
UHTETpaa.
4 bazoBbie noHATHS TeopuH TudPepeHINATbHBIX 2 1 0
YpaBHEHUH, peElIeHUE ypaBHEHUH |-ro mopsaka
5 Pemenne nuHeHbIX quddepeHIanbHbIX 2 1 0
ypaBHEHHH 2-ro HOpPsIIKA C OCTOSHHBIMU
KodpuUIeHTaMI
3amaua llltypma - JInyBumis 2 1
MatpuyHas anreOpa, perieHne JTHHSHHBIX 2 1
CHCTEM.
14 | - 0
8 Pemenne oqHOMEpPHOTO ypaBHEHUS 2 2 0
TEIUIONPOBOAHOCTH MeTo1oM Dyphe
9 Perenre 0AHOMEPHOTO BOJIHOBOT'O YPaBHEHHUS 2 2 0
metonoM Dypee
10 Pemenue nsymepHoro ypaBuenus Jlamnaca 2 2 0
meronoMm Dypse
11 UucrieHHbIE METO/bI PEILICHUS 2 2 0
Qg depeHIraIbHbIX ypaBHeHUN
12 CeTouHbIN METOA PEIIEHUs] yPAaBHEHUS 2 2 0
TEIIONPOBOAHOCTH.
13 CeTouHbI METOJ1 PELICHHS] BOJTHOBOTO 2 2 0
14 CeTouHbIli METO/I pelICHUs YypaBHEeHuUs Jlamiaca 2 2 0
u [lyaccona
pX 14| - 0

5. IlepeyeHb Y4eOHO-METOAMYECKOr0 oO0ecleYeHHs CAMOCTOATEJNbHON PadoThI
00y4aroIMXCS M0 TUCIUTITHHE
1. Uudopmanuonnas cucrema « EquHoe 0KHO JocTymna K 00pa3oBaTeIbHbIM
pecypcam» [DnekTpoHHBIH pecypc]. — Pexxum noctyma: http://window.edu.ru/
2. Moodle
3.Bce nexuuy ¥ DoManiHue 3aIaHusa cucreMaTnyecku BeIKIaaeBaoTess B Cloud.rshu.ru

6. OueHouHble cpeacTBa /s TeKYLIero KOHTPOJISI yCIEeBAeMOCTH H
NMPOMEKYTOYHOI aTTeCTAMH M0 MTOraM OCBOEHHS TUCIUTILINHBI




VYuer ycmeBaeMOCTH KaJ0ro OOydYaromierocs MO TUCHUIIIMHE OCYIIECTBISETCS IO
100-6annpHOM mkane. MakcuManbHOE KOJIMYECTBO OAJNIOB MO IUCIUIUIMHE 32 OJJUH CEMECTpP —
100:

- MaKCHUMaJIbHOE KOJTMYECTBO OAJIOB 32 BHITIOJHEHHE BCEX BUAOB TEKYIIETO KOHTPOJIS — 60,
- MAaKCHUMAJIbHOE KOJIMYECTBO OasI0B 3a MOCEIEHUE JIEKIIMOHHBIX 3aHATHH —10
-MaKCUMAaJIbHOE KOJMYECTBO OAIIOB 3a MPOXOXKICHHUE MPOMEKYTOUHOM arTecTaruu —30

- MAaKCHUMAJIbHOE KOJIMYECTBO JTOMOMHUTEIBHBIX 0aioB —15.

6.1. Texyuuii KOHTPOJIb

TOTOBBIN OMPOC, METOUKA BBHIMOTHEHUS U KPUTEPUH OI[CHUBAHHS TEKYIIETO KOHTPOJIS
0 paszfeinaM JUCUUIUIMHBI IpejactaBieHbl B DOHAE OLIEHOYHBIX CPEICTB IO JIaHHOM
JTUCIUILIAHE.

6.2. IlpomeskyTOUHAs aTTECTALMA

dopma MpoMeKyTOYHOMN aTTeCTAllMU 0 AUCIUILTUHE —IK3aMeH

dopMma mpoBeACHUS PK3aMeHa: MUChbMEHHO Mo OmieraMm. B Oumnere aBa TEOPETHUECKUX
BOIPOCA M OJIHA 3a/1a4a.

IlepeyeHs BompocoB 1o BeicuIeil ajgredpe Ajs NOATOTOBKH K 3K3aMeHY 3a NepBbIi
cemecTp.

1. Onpeaenurenn N-ro mnopsiaka. CrnocoObl Bbrumcienus. Cpoiictsa. IlpuBenenue
OIIpEAEIUTEIN K TPEYTOJIbHOMY By MeTooM ["aycca.
2. BektopHas anredpa. Onpenenenue BekTopa. PaBeHCTBO BekTopoB. KoIIMHEApHOCTD 1
KOMIUTAaHApHOCTh BEKTOpoB. HyneBoin BekTop. EnmHnuHbli BekTOp. JIMHEHHBIE omepanuu C
BEKTOpPaMHM M CBOMICTBa 3THX onepauuil. CKalspHOE, BEKTOPHOE M CMEIIAHHOE YMHOXCHHE
BEKTOPOB U CBOMCTBa 3THUX omepanuil. basucHble BEKTOpbl B 2-X MEPHOM M TPEXMEPHOM
IIPOCTPAHCTBAX.
Bekropel B koopauHaTtHOM (opme. KoopauHaThl eIMHHUYHOrO BeKTOpa (HANPaBIISIOIINE
KOCHUHYCHI). JInHEelHbIe onepanni BEKTOPOB B KOOpauHAaTHOH (hopme. CKamsipHOE, BEKTOPHOE U
CMEIlIaHHOE MTPOU3BEICHNE BEKTOPOB B KOOPAWHATHOM (hopme.
VYcioBre OpTOrOHaJILHOCTH, KOJJIMHEAPHOCTH M KOMILJIAHOPHOCTU B KOOpPAMHATHOM (opme.
Brluncnenue kocuHyca yria MesKy BEKTOpaMH 4epe3 KOOPIAUHATHI BEKTOPOB.
3._JIuHeiiHble BEKTOpHbIE N- MEpHbIE MPOCTpaHCTBA. Ompenenenue N- MeEpHOTro
BekTOopa. JIuHeitHsle omepanuu ¢ Bekropamu. CKalsipHOE YMHOXXEHHE BekTOopoB. Hopma
BekTopa. HepaBenctBo Kommu-byHsAkoBckoro. Bsruucienue KOCHHYCa yIJla MEeXAy
BeKTOpamMuJIuHeliHas HE3aBUCHUMOCTb BEKTOpoB. bazuc B N- MeEpHOM BEKTOPHOM
npoctpancTBe. CBsi3b MEXIy JUHEHMHONW HE3aBUCUMOCTBIO U OPTOTOHAJIBHOCTHIO BEKTOPOB.
OpToroHanbHbIM U OPTOHOPMHUPOBAHHBINA OA3HCHI.

4. AHaUTHUYECKas F€OMETPUs Ha INIOCKOCTH. J[eKapTOBbI CHCTEMBI KOOPIMHAT, MX
knaccudukanuss u npeoOpasoBanus. [lomsipHas cucrema koopamHaT. CBs3b JeKapTOBOM
CUCTEMBI KOOPAMHAT C INOJIIPHOW. Bhrumcinenue niomaayu TpeyrojabHUKA 4epe3 KOOPAMHATHI
€ro BEepIIVH. Y paBHEHHE TPSMOIA C YTIIOBBIM KO (HUITMEHTOM. Y paBHEHHE MPSIMOI B OTPE3Kax.
YpaBHEeHHE TIPAMON, NPOXOXSAILNEH Yepe3 [BE 3aJaHHbIC TOYKU. YPaBHEHHE MPSAMOM,
NPOXOAAIIeH uepe3 3aJaHHYI TOYKY C 3aJaHHBIM YyIJIOBBIM Kod(¢unuentoMm. OOmee
ypaBHeHue npsamoil. HopMmanpHOE ypaBHEHHME IpsAMOH. YpaBHEHUE IPSAMOM, NPOXOIALICH
4yepes3 3aJaHHYI0 TOYKY IapajulebHO 3aJaHHOMY BeKTOpy HaxoxmeHue pacCTOssHHMS OT TOYKH
10 npsaMoi. CpaBHUTb NMOHITHUS omKloHeHueu paccmoanue. HaxoxIeHne pacCTOSHUAS MEXITY
napajuiebHBIMU NpsMBIMUA. [TocTpoeHne ypaBHEHUS! OMCCEKTPHUCHI yTIIa.

Kpussle BTOpOro nopsaka. I'eomerpuyeckue onpeaeaeHus oKpy>XKHOCTH, 3JUIUIICA, THIIEpO0-IIbl
n napabonbl. KaHoHMUeckHe ypaBHEHHUS! KPUBBIX BTOPOTO MOPSAKA: OKPY’KHOCTH, SJUIMIICA,
runepOosbl U napabonsl. [IpuBenenne anredpanueckoro ypaBHEHUs 2-ro mopsiaka K OJXHOMY
13 KAHOHUYECKUX YPAaBHEHHUM KPUBBIX BTOPOTO MOPSAKA.




5. AnamuTuyeckas T€OMETpPHS B IPOCTPAHCTBE. BrIBoA ypaBHEHHMiIl IIIOCKOCTEIA:
yYpaBHEHHE IUIOCKOCTH II0 JIBYM BEKTOpPaM M TOYKE, JICXKAIIUM Ha 3TOU IIIOCKOCTH, YPaBHEHUE
IUIOCKOCTH 110 TPEM 3aJJaHHBIM TOUYKAaM, JIEKAIIUM Ha 3TON IUNIOCKOCTH, YPAaBHEHUE IUNIOCKOCTH B
OTpe3Kax, o0Ilee ypaBHEHHME IIJIOCKOCTH, HOPMaJIbHOE YypaBHEHHE IUIOCKOCTH. HemosmHbie
YPaBHEHHS IIIOCKOCTH.

[locTpoeHne ypaBHEHMH NPSAMON: YpaBHEHMs MNPAMOW IO JABYM 3aJaHHBIM TOYKaM,
YpaBHEHHE MPSAMOM IO HANpaBJISAIOUIEMY BEKTOPY M TOUYKE, MapaMETPUUYECKHUE YPABHEHMS
MIPSAMOM.

IToBepxHocTH BTOpOro nopsaka. [Ipumepbl KaHOHMYECKUX YPaBHEHMM NOBEPXHOCTEH 2-T0
nopsiika: cdepa, IIUIHIICOU], OTHOIMOJIOCTHBIA THIIEPOOIION I, ABYIOJOCTHBIA THIIEPOOIIOH],
IUIMITHYECKUN napabonouna, runepOoaudeckuil napabosons, KOHyc BToporo mnopska. Ilpu-
MEpbl KAaHOHMYECKHX YPAaBHCHMM NWIMHIPUYECKHX IIOBEPXHOCTEH BTOPOro IOpSAKa —
YPaBHEHMS JIIUIITHYECKOTO MapaboJuuecKoro U runepooIMyecKoro HUINHIPOB.

6. AnreOpa KOMIUIEKCHBIX YHCEeIL. Anrebpandeckas GopMa U apu)MeTHUECKUE AEHCTBHS.
ConpsokéHHble Ymclia WX cBolicTBa. ['padudeckmii o0Opa3. TpuroHomerpudeckas Gopma.
Apudmerndeckre IeHCTBUS B TPUTOHOMETpUUYeckoil popme. Bo3Benenue B crenens. @opmyna
MyaBpa u Wu3BJICUEHHE KOpHSI B TpUTroHOMEeTpuueckoil ¢opme. Dopmyna Diinepa,
nokasarenbHasi hopMa, BO3BEJIEHUE B CTETIEHb U M3BJICUCHUE KOPHS U3 KOMILIEKCHOTO YHCIia B
MoKa3aTeIbHOU (hopMme.

7. AJ'IFC6Da MHOT'OYJICHOB H I[DO6HO-D&HI/IOH3.HLHLIC BEIpKEHUA.Onipeenenue
MHOrouwieHa (moiauHoma). PaBeHcTBO MHorouneHoB. HyneBoir MHorouneH. EnuHUYHBIN
MHOrouieH.JInHelHble onepanuuu ¢ MHOrowieHamu. Ornepanus yMHOKEHHsST MHOTIOYJIEHOB.
Kopau wmHorounenos. KpaTHocTh KopHs. PasnojkeHue MHOrOYJEHOB HAa MHOXUTENIN B
MHOXECTBE KOMIUIEKCHBIX YHCEI M B MHOXECTBE ACHCTBUTENBHBIX uMcesl.Teopema besy.
O6o006ménnas Teopema Buera.

JpoGHo-pannoHanbHbie  BhIpaxkeHus. IlpaBunbHbie  npobu. HempaBuibHble — ApoOwH.
[Ipocreiimme npobu. Pasnoxenue npobeit Ha mpocreiimue. [IpeoOpa3oBanre HempaBUIbHBIX
npo0eit B CyMMy MHOTOWIEHA U TPaBUIILHOM IpOOH.

Ilepeyens mpuMepoB NO BbICHIeH ajaredpe AJsi MOATOTOBKHM K JK3aMeHY 3a INepPBbIH
cemecTp:

1 1 1
1.Bbraucoure onpeemmrens| 1 0 1]
1 -1 0

2. JlaHBI BEKTODEI AB = {a; 6; flu BC = {2; —3;5}. Haiigure cymmy a + 8, ecia Touku A,
B, Cnexat Ha OJJHOM TPSIMO.

3. Haiinmute ckansipHOe Mpou3BeneHHE BEKTOpoB 2a+b u a— 2b, eciu yron Mexay
BekTopaMu @ u b pasen 150°, |a| = /3, |b| = 2.

4. Haiinute cymmy koopauuar Bekropa b = {x,y, z}, xommuneaproro Bekropy a = {2; 1; —1},
eciu ckaspHoe npoussenecuue (b, a) = 3.

5.CoctaBbpTe ypaBHEHHE MPSAMOM, IPOXOAIICH Yepe3 HayaI0 KOOPIUHAT U TOUKY
A(=2;-3).

6. CocraBpTe ypaBHEHHE MPSAMOU, TMPOXOAsIIeH yepe3 TOUkyA(2;5) u oTcekaromeit Ha ocu
OpIMHAT OTPE30K b = 7.



7. CocTaBbTe€ ypaBHEHHs MPIMBIX, IPOXOAAINX Yepe3 Touky M(—3; —4) wu mapaaieibHbIX
OCSIM KOOpJIUHAT.

8. Onpenenure OCTpbIA yroa Mexay npsaMeiMuy = —3x +7 u y = 2x + 1.
9. Hokaxute, uto npsmele 4x — 6y + 7 = 0 1 20x — 30y — 11 = 0 napasienbHsI.

10. Jokaxmwure, uto npsimbie  3x — 5y + 7 = 0 1 10x + 6y — 3 = 0 neprneHAUKYIISPHBI.
11. CocraBbTe ypaBHEHHE MPSAMOiL, poxosmieii uepe3 Toukn M (—1; 3), N(2;5).

12. lokaxkute, yto psimbie 3x — 2y +1 =0 u 2x + 5y — 12 = 0 mnepecekarorcs u
HalUTe KOOPANHATHI TOYKH IIEPECCUCHUSL.

13. [IpuBeauTe ypaBHEHHE K KAHOHUYECKOMY BUY U YCTAaHOBHUTE BUJ 3TOM KpuBOil. CocTaBbTE

ypaBHEHHE MPSMOiL, mpoxosiiei yepe3 Touky M (—2; —5) mapamiensro npsmoir 3x + 4y +

2=0.

14. IIpuBenure ypaBHEHHE K KAHOHUYECKOMY BHJly M YCTAaHOBUTE BUJ 3TOU KpUBOI
x?+4y2+8y+3=0.

15. [IpuBeauTe ypaBHEHHE K KAHOHUYECKOMY BUYy M YCTAHOBUTE BUJ 3TOM KPUBOMU

x% +2y? —4y +4x = 0.

16. ITpuseaute ypasHenuex? — y2 — 6x + 10 = Ox kaHoHMYecKoMy Buy.Kakas kpusas 2-ro
MOpsi/IKa UMEET TAKOE YPABHEHUI?
17. lpusenure ypasuenue4dy? + 8y — 2x — 1 = Ok xaHoHHueckoMy BuIy.Kakas kpuBas 2-ro
MOps/IKa UMEET TaKOE yPaBHEHHA?
18. danst ase Touku A(1; 3; —2) u B (7; —4; 4). IloctpoiiTe ypaBHEHHUE MIIOCKOCTH,
MPOXOAIIEH yepe3 TOuKyB mnepneHaukyisipHo oTpe3ky AB.
19. CocraBbTe ypaBHEHHE IUIOCKOCTH, MPOXO el uepes Touky A (—2; 7; 3) napaienbHo
mwiockoctd x —4y +5z—1=0.
20. HanmumuTe ypaBHEHHE IIOCKOCTH, MPOXOAIIEH Yepe3 Hayajao KOOPAWHAT U TOUKH
A(3;-2;1) u B (1;4;0).
21. Haiigureyromn, 00pa30BaHHBIATIPSIMBIMH

x—1 y+2 z-5 x y—-3 z+1

3 6 2 ' 2 9 6
22. CocraBbTe ypaBHEHHS MPSIMOH, mpoxoxasmeil yepes Touky A(1; —1; 0) nepneHauKyIsspHO
IUIOCKOCTH

2x —3y+5z—7=0.
23. Hamumumrte ypaBHEHHME IUIOCKOCTH, MPOXOMSIIEH 4Yepe3 Hayalo KOOpAMWHAT Mep-
MIEHUKYJISIPHO NIPSIMOM
x+2 y—3 z-1
4 5 = =2
24. CocTaBbTe ypaBHEHHE IUIOCKOCTH, MpoXoisiiel depe3 Touky A(4; —3;1) mapamiensHO
MPSIMBIM

x y z x+1 y-3 z-4
6 2 -3’ 5 4 2"

25. Ha KOMIUIEKCHO#M TUTOCKOCTH HM300pa3WTe BCE TOYKH, JJISI KOTOPHIX BEPHO HEPABEHCTBO
0<Imz<1.

26. Ha KoMIUIEKCHO#M TUTOCKOCTH HM300pa3WTe BCE TOYKH, JJISI KOTOPHIX BEPHO HEPABEHCTBO
1< |z+42| <2



27. Ha KOMIUIEKCHOHM TIJIOCKOCTH M300pa3uTe BCE TOYKHU, IS KOTOPHIX BEPHO HEPABEHCTBO
lz] = 2.

2x .
28. PaznoxuTe 1BE MPaBWIBHYIO IPOOH 7 cric Ha MPOCTEUIIINE.
x+1 .
29. PaznoxuTe 1BE MPaBIWIBHYIO IPOOH —1)? Ha MPOCTEUIINE
5x3

30. IIpencraBbTe HEMPaBUIbHYIO ApOOb 73 _a,® BH/IC CYMMbI MHOTOU/IEHA 1 NPaBUIBHOMN
x3—4x

3

apoOu. [ToyueHHyI0 IpaBUIbHYIO APOOb pa3iokUTe Ha MPOCTEUIINE.
x3+3

(x+1)(x-1)

npaBUIbHON poou. [lonydeHHyro npaBuiIbHYIO P00k pa3IoXKUTe Ha MPOCTEHIITHE.

31. IIpexacraBpTe HEMPABUIBHYIO APOOH B BUJI€ CYMMbI MHOTOWIECHA U

32. Pemnte cucremy meronoM Kpamepa

2x+z =6,
3x —4y = =2,
2y —z=2.
33. Pemmute cucremy meronom I'aycca
2x+z =6,
3x —4y = =2,
2y —z=2.

IlepeyeHs BONPOCOB 10 MaTeMAaTHYECKOMY AHATU3Y(PYHKIUH 0OTHOTO
NepeMEeHHOr 0K IK3aMeHy 3a MepBblil cemMecTp.

1. ®ynkium, k1accuduKanus U cBoHcTBa.Onpenenenne pyHkimy CrocoOsl 3a1aHus
¢byHkiuu. Buabl anHanuTudeckoro 3agaHus GyHKIMH: SIBHBINA, HESIBHBIN, TApaMeTPHUECKUIA.
OcHOBHBIE CBOMCTBA: 00J1aCTh ONpeeNeHuns, YETHOCTh, HEYETHOCTh, MOHOTOHHOCTD, KOPHH,
MEePUOANYHOCTD U TIEPHUOJ.

2. Teopus npenesioB U TEXHUKA BbIUKCIEHUs. HenpepbIBHOCTE.OCHOBHBIE TTOHSI-THS
U OTIpe/IeNICHUS: OKPECTHOCTh TOUKH, TPAHUYHbBIE U BHYTPEHHUE TOYKHU, IPEIEIbHBIC TOUKH.
Omnpenenenue npenena Gpyukuuu B Touke (o Komm). [Tonarue 6eckoHeyHOTO Mpeaena.
CaoiictBa npeaena. EquHcTBEHHOCTh. AAMTUBHOCTD. OgHOpOoaHOCTE. [Ipenen npoussene-
Hus. [Ipenen otHomenus. Ilepexon k npezneny B HepaBeHCTBaX (CBOMCTBO MOHOTOHHOCTH).
Teopema o cxxaroit pyukmuu. [Ipenen komno3uuu QyHKITHIA.

TexHuka BeIYMCIICHUS peaenaoB. Buabl HeonpenenéHHocTell 1 ux packpeitre. OnpeneneHue
OCCKOHEYHO MaJIbIX U WX cpaBHeHHUE. CBoMCTBAa O€CKOHEUHO MasbIX. CITMCOK OCHOBHBIX
SKBHUBAJICHTHBIX O€CKOHEYHO MabiX. OCHOBHOE CBOMCTBO YKBUBAJICHTHBIX OECKOHEYHO
Maneix. OnpeneneHrne O€CKOHEYHO OOJIBIINX, MX CPaBHEHHE W cBOMCTBAa. OCHOBHOE CBOMCTBO
SKBHBAJICHTHBIX OECKOHEYHO OOJIBIINX. PackpbiTre HeonpeaenéHHOCTEH C TOMOIIBIO
SKBUBAJICHTHBIX OECKOHEYHO MAJIBIX U OeCKOHEeUHO OonbimX. [1epBbIii 1 BTOpOit
3aMeyvaTesibHbIE TIPEIeIbl.

HenpepeiBHocTh. OmnpezeneHue npupaiieHust apryMeHTa U npupamieHus GyHKIUH.
OpHOCTOpOHHUE TIPEIeNbl B TOUKE: JIEBOCTOPOHHHM U TPaBOCTOPOHHMIA. Tpu onpeaeneHus
HENPEPBIBHOCTU (PYHKIMH B TOYKE M UX B3aUMOCBs3b. OTiepanuy Ha/l HEMPEePhIBHBIMU
GYHKIUSMU B TOUKE: CIOKEHHE, YMHOXKEHHE, AelIeHUuE, KOMITO3ulus. HempepbsIBHOCTD
¢dbyskmu B oomacti. OHOCTOPOHHSST HETIPEPHIBHOCTb.




OcHoBHbIE CBOWCTBa (DYHKITMI HENpephIBHBIX Ha oTpe3ke./[Be Teopemsl BeiiepiTpacca,
teopema Komm, Teopema bonpano—Komu. Teopema o HenmpepbIBHOCTH 00paTHOM (PyHKIINH.
HenpepbIBHOCTH 371€MEHTapHBIX (PYHKIUIL.

Touku pa3peiBa 1 ux knaccudukanus. Pa3peiBel mepBoro poaa, ycTpaHUMbIE pa3pbIBbL. Pas-
pBIBEI BTOpOro pofa. [IpuBectu nmpumMepsl rpadguyeckix o0pazoB pa3pbIBOB IEPBOIO U BTOPOTO
pona.

3.IIpousBonHas, nuddepeHinan, cBOMCTBA U TeXHUKA U] PepeHIIMpoBaHHUS.
Onpenenenue npou3BogHoH. Juddepennmpyempie GyHKINN, HETPEPHIBHO TU(HEpeHITH-
pyemble GYHKINH, M1aJKkue QyHKIUU. 3HaTh OCHOBHYIO TaOJIMIy IPOU3BOIHBIX 3JIEMEHTapHBIX
¢yskuuid. OCHOBHBIE CBOIMCTBA MPOM3BOIHBIX: a/INTUBHOCTh, OHOPOIHOCTE. [luddepeniu-
pOBaHUE NMPOU3BECHHS U OTHOLICHUsT QyHKIMA. [nddepeHnmpoBanrne KOMITO3UIHH
(byHKUMHA, 0OpaTHBIX U MapaMeTPUUYECKH 3alaHHbIX (QyHKIMHA. Jlorapudmuueckoe
maddepennmpoBanue (1Ba criocoda). [Ipasuio Jlonurans st HAXOXKICHHUS TTpeesia
oTHoIIeHus GyHKUUH. OU3nueckuii U TeOMETPUUYECKUN CMBICI MPOU3BOIHOM.
Huddepennnan.Onpenenenue nudpdepenmana GyHKIUN U €r0 T€OMETPUIECKUNA CMBICIL.
Huddepennman aprymenta. OcHOBHBIE CBOMCTBA AuddepeHnana: OMHOPOIHOCTh, aIUTUB-
HocTh. [luddepennman nponssenenus. Beipaxkenue nponsBoaHoi yepes auddepeHunans.

4. [TonHoe uccaeaoBaHne PYHKIMN ¢ TOMOIIBIO MPEAEIOB U MPOU3BOIHBIX.

AcumnTotel. Knaccuduxanus acumnrot. OnpeneneHre HakIOHHON acuMnToTsel. HeoOxo-
JMMOE yCIIOBHE CYIIECTBOBAHHUSI HAKJIOHHBIX aCUMIOTOT. BrIuncienne napaMeTpoB HaKJIIOHHON
acUMIITOTHL. ['Opu30HTaNbHBIE aCUMITOTHI. BepTukansable acuMnToTsl. Heobxoamumoe
YCIJIOBHE CYILIIECTBOBAHMSI BEPTUKAIbHBIX ACUMIITOT.

HaxoxneHne nHTEpBaioB MOHOTOHHOCTH (DYHKLUH C TOMOIIBIO IPOU3BOIHBIX.
Omnpenenenue Touek dKcTpemyma. CranmoHapHbie TOUKU auddepeHnupyemMbix GyHkmi. /[a
JOCTaTOYHBIX YCJIOBHUS CYIIECTBOBAHUS TOUEK MAaKCUMyMa MJIM MUHUMYMa.

Haubonbiiee n HanMeHbllIee 3HaYeHHsI HeTTPepbIBHOW (QYHKUINU. AJITOPUTM HAXOXKICHUS
HanOOJIBIIEr0 ¥ HAMMEHBIIETO 3HaUeHUH Auddeperunpyemoit pyHkuuu. Brimykinocts
rpaduka QyHkuMM BBepX U BHU3. Touku neperuda. OnpeneneHue BUaa BHITYKIOCTH U
HaXOXKJCHHE TOYEK Meperuda ¢ moMoIIbio BTOPOM MPOU3BOTHOM.

5. HeonpenenéHHblld MUHTETPAJ, CBOWCTBA U TEXHUKA UHTETPUPOBAHUS.
OcHOBHbIE TIOHATHUS U OIIPEAETICHUS: MOAbIHTErpaibHast PYHKIINS, TOIBIHTETPAIbLHOEBBIPA-
’KEHHUE, IepeMeHHasi UHTETPUPOBAHUS. 3HATh OCHOBHYIO TaOJHIly HHTETpasioB. CBsI3b MEXIY
nuddepeHnpoBaHieM U HHTerpupoBaHueM. CBOICTBa HEONPEAENEHHBIX HHTETPAJIOB: OJTHO-
POJHOCTb, AATUTUBHOCTD.

TexHuka nHTerpupoBanus. MeTo 1 pa3ioKeHHs], METO II0JICTAHOBKY, HHTETPUPOBAHKE 110
qacTsaM (¢ BIBOAOM (Gopmyibl). IHTEerpupoBanue ApoOHO-palMOHATbHBIX

¢byskumii. IHTErpupoBaHre HEKOTOPHIX TPUTOHOMETPHUIECKUX (DYHKITHIA.

6. OnpenenéHHBIM MHTErpaj, CBOMCTBA M CHOCOOBI BBIYMCIICHUS.IlocTpoeHue
UHTETPAJIBHOM  CYMMBl W OIpEJCIICHUE ONpENENEHHOI0  UHTEerpana. Y ClIOBUs
uHTEerpupyeMocTi.CBOKWCTBA: OJTHOPOJHOCTD, aIUTUBHOCTh IO TOABIHTETPATbHON (YHKINH,
aJTUTUBHOCTD 110 00JIACTH MHTETPUPOBAHUS, MOHOTOHHOCTb, TEOpEMa O CPETHEM, COXPAHEHHE
3HaKa, CBSI3b MPEENIOB UHTErpupoBaHus. OlleHKa 3HaUeHUI UHTerpaa.
Boruncnenue.®opmyna Heiotona — JleitOuuma. Meton moAcTaHoBKH, GopMylia HUHTETPUPO-
BaHUS 10 yacTsM. VIHTerpupoBanue YE€THBIX U HEYETHRIX (DYHKIHIA 110 CHMMETPUIHOMYHHTEP-
Baity. HecoOcTBeHHbIE HHTETpaJIbl IEPBOTO POJIA, X BBIUUCIIEHHE C TIOMOIIBIO MPEETIOB.

OproroHanbHble CHCTEMBbl (YHKIUH. Onpez[eneHHe. IIpuMepsl TPUTOHOMETPUYECKUX

o . kmx kmx)®
CUCTCEM OpPTOrOHAJIbHBIX (I)YHKI_II/II/I Sin T , COS T Ha OTPE3KE
k=0

. kmx krx)® . knx)® kmx) ®
[—1,1],{sin—, cos— n 3sin— ,{cos— Ha otpe3ke [0, [].
l L Jg=0 U Jg=1 l Jg=0



7. I'eoMeTpruYeCcKOE NPUIOKEHUE ONPEACIEHHOIO UHTErpaa. Berancnenue mwio-
a1 II0CKUX puryp. BeBo popMyItbl BEIYHUCICHNUS IITHHBI ITIOCKOH KpuBOid. BeiBoz (op-
MYJIbl BEIYUCIIEHHS 00BEMa TeNa BpaleHHUS.

8. bazoBbie MOHATHS TCOPHUH I[I/Id)(bGDCHI_II/IaJIBHBIX YPaBHECHMH.

Knaccudukanmsi  ypaBHEHHA.NTOPSAOK,  JIMHEHWHOCTh,  HEJIMHEHHOCTh,  OJHOPOIHOCTD,
HEOJIHOPOJHOCTb, C TOCTOSSTHHBIMU KOA((DUIIMEHTAMH U C IEPEMEHHBIMH K03 puiineHTamu.
Krnaccudwukanus pemieHuii: o0riee pemieHue, o0muid HHTerpa,9acTHoe perienue,[Ipocrere
muddepeHnanbHple YPaBHEHUST EPBOTO TMOPSIKA U CIIOCOOBI MX pEIIeHUsl. YpaBHEHUS C
pa3ieNEéHHBIMU NIEPEMEHHBIMU M YPAaBHEHHsI C Pa3ACiIAIONIMMUCS NEepeMEHHbIMU. PereHue
muHeHOTOo  muddepeHaTbHOTO  ypaBHEHUs  [EPBOTO  TOpsSAKAa C  [EPEeMCHHBIMU
koadpunmentamu metogom S.bepuymnu. Pemenue ypaBuenus . bepHymm — HenuHEHHOTO
T GepeHIIMATHEHOTO YPABHEHHS IEPBOTO MOPSIIKA ¢ IEPEMEHHBIMU K03 PHUIICHTaMHU.

IlepeyeHs NpuMepoOB N0 MaTeMATHYECKOMY AHAIN3Y (PYHKIMII O/JTHOTO IlepeMeHHOro
KIK3aMeHY 32 NepBblii ceMecTp:
1. BeruucnuTe mpeesn ¢ moMONIbI0 SKBUBAJICHTHRIX OECKOHEYHO MaJTbIX

~ sin15x _ sin? 3x - (e%* —1)?
im————. im——. im——
x-0 tg10x x-01In(1 + 9x2) x—=0 x Sin3x
2. Brrauciure npeacii ¢ TOMOMIBIO S5KBUBAJICHTHBIX 6€CKOHCI‘IH0 GOHBHH/IX

. 9x7 + x° L 7x% —x ~ 5x%+x*—13
m-—. m-—————. lim .
xomo0 12%5 + %2 xo4eo 15X3 + X2 xkeo 4x7 — 6 + 25

3. BpluncaurenpeaeacnoMobo2-ro 3aMeyaTeNIbHOTO Ipeesia

k mx
lim (1 + —) . Lim
X—00 X X—>+0o

4. Haiimure oMHOCTOpOHHUE TIpeACIbl (YHKIIMIB 3aJaHHOM TOUKE

( X )x ~ In(la+x)—Ina

lim
1+x X—>+0 x

w=m f@={"% TIT =1 f(x)={"4_x2' x<1,

0=
X, X = TT. x—2, x = 1.
5. HccnenyiiTe QyHKIMIO Ha HEMIPEPHIBHOCTh B 33JAHHON TOUKE

1
2x% —x—1 2% —1
f(x)=mBTque Xo = 2. fx) =— B TOUKe X, = 1.
2x+ 1

6. VccnenyiiTe QyHKIMIO HA HETIPEPHIBHOCTD B 3aJIaHHOM 00JIACTH

1 1

f(x) G5 —D Ha otpe3ke [1;5]. f(x) 7 26x 125 Ha oTpe3ke[1; 25]
7. Haiigure TOYKH pa3pbiBa GYHKIHMU U ONPEACITUTE UX PO
1 [x + 1] x?—9 sin x
f(x)_(x—S)(x—l)' fO)=—""7 fO=" [fO=—

8. HaiinuTe npou3BoaHyI0 QYyHKIIUU

f(x) =In(5x3—x). f(x)=arctg(lnx). f(x)=In? (arctg (g))

9. HaiinuTte npon3BOAHYIO MapaMETPUUECKH 3a1laHHON (PYHKIIUU



t+1 t—1 3 5 4
X = : Y = s x=t°,y=3t. x=cos°x,y =sin’x.
10. Haiiaure mpon3BoaHyI0 (YHKIHHU C TOMOIIBIO Jorapudmmdeckoro auddepeHnnpoBaHus

f(x) =x*  f(x) =cosxs"*.  f(x) = x*.

11. Haiigure npenen ¢ momouispio npasuia Jlonurans

In(sin15 x) In x e*

lim —. lim —.

x—0 Inx xX-+00 X x—+00 x3
12. CocraBbTe ypaBHEHHE KacaTelbHON U HopMaiu K rpaduky Gpynkmuu y = 2x2 — 6x + 3B
TOUKe ¢ abcmmecoir xg = 1.
13. B xakoii Touke MII0OCKOCTH KacaTesbHas K rpaduky GyHKuuu y = Inx napamienbHa
IpsAMON
y=2x+5?
14. Haiimute yrod, Mo KOTOPbIM TepeceKaroTcsl rpaduKku AByX (QyHKIHA

y2=2x ux*+ y?=8.
15. B KaKuX TOYKaX IJIOCKOCTH KacaTejbHas napabosie, ypaBHEHHE KOTOpoil y = —x2 + 4x —
6,
HaKJIOHEHA K ocHu abcuucc moj yriaoM 45° nim napauiensHa ocu adcrmec?

16. Haiinure nuddepernnan GpyHKImmn

y =arctg\x , y=x*Inx, y= xtgx.
17.Uccnenyiite (pyHKINIO HA aCUMITOTHI

6x3 2x? x3

Y= —a YT xr1 YT e

18.HaiiguTe mHTEpBaBl BO3pACTAHUS U YOBIBAHUS (yHKIIUMH
y=x3-6x2+5 y=(x-2)2 y=In(x?-2x+4).
19. Haiinure sxcTpeMyMbl QyHKINAN
y=x3-3x+1. y=e* y = x — arctgx.

20. HaiiquTe TOUKH mepernda ¥ MHTEPBAJIbI BBIMMYKJIOCTH BBEPX U BHU3

2_4x+5

— 2 a2
y=x3-5x24+43x—-5 y=e*. y=xe™*.X
21. HaiiguTe HHTErpal ¢ HOMOMIBIO HHTETPUPOBAHHS IO YACTAM

f 3x sin 2xdx. f 3xe ™ 2xdx. f Ln 7x dx.
22.IlpounTerpupyire IpoOHO parMOHAIBHYIO (DYHKIIHIO
f X d f x+3 d f X d
x2—4* X2 1% x2—-5x+6 X

23. Bo3bMuUTE HHTETPAl OT TPUTOHOMETPUUECKOHN (DyHKITHH

fsin3xsin 2xdx. fSian cos 2xdx. fSinzx dx. fCosBx cos 2xdx. fCoszx dx.

24. Bpluncnure onpeaenéHHbIN HHTErpail
1 e

1
1
fxe‘xdx. fln(x+ 3)dx. f%dx.
0

0 1
25.Haiiaure obuuit maTerpan nuddepeHmaibHOT0 YpaBHEHUS ¢ pa3IeIéHHBIMU

NEPEMEHHBIME U PEIICHHE C HadalbHBIM ycioBueM y(1) = 1.

xdx = (y+ 1)dy. xdx+ydy =0.



26. Haiigure o01mee pemenue win o0mmii mHTErpat qudQepeHnnaibHOT0 ypaBHEHHS C
Pa3IeISIFOIIMMICS IEPEMEHHBIMHU U PEIICHUE C HaYanbHbIM ycinoBuem y(1) = 1.

d 2
_ ?y 1+ yH)x =y +x?)dy.

dx
27. Haiigure obluee perieHne uim ooImuii HHTerpan auddepeHnnaaTsHoro ypaBHEHHs
2x 1
"=eY, y = : = =
Y Y y‘/_ Y 1+ x2 Y sin x

OO0pa3zen HTOroBoOi KOHTPOJIBLHOM 32 NMEePBbIH ceMecTp.

—

. Haitgure nipenensi:
_ sin? 3x _ 7x> —x _ In(sin15x)
im————, im ,lim :
x-0In(1 + 9x2) x>+015x3 + x2'x->0  Inx

[\

. Halingute mpousBoaHbie GyHKINII:

f(x) =1In? (arctg (g)) ,f(x) = x*.

3. Haiinure acuMntoTsl rpaduka GyHKIIUN
3

X
YT+ n?
4. [lpounTterpupyire QyHKIHIO
f In 7x dx.
5. Beruucnure uHTerpain
e
f In x
—dx.
x

1
. Haiimure obmiee pemenne nin odmuid naTerpain auddepeHnuaisHOT0 ypaBHEHUS

@)

y' =ev.
7. Haiimute yro, Mo KOTOPbIM TepeceKaroTcst TpaduKu 1ByX (QyHKIHUN

y2=2x ux*+ y?=38.
8. B kakoii ToUKe IUIOCKOCTH KacaresibHast K rpaguky GpyHkiuu y = In x mapamnensHa npsMon
y=2x+15?
9. Haiimure muddepennman pyskmn y = arctg/x10.

IlepeueHb BONPOCOB MO BBICIIEH airedpe K IK3aMeHy 3a BTOpOii ceMecTp.

1. MarpuyHas ajareopa. Onpenenenrie MaTpuilbl. JInHeHbIE onepaluy ¢ MaTpULIAMU U UX
cBoiicTBa. Omnepauus yMHOXEHHMs MaTpUll U CBOWMcTBa JTOWM omnepauuu. JluHelHas
HE3aBUCHUMOCTH CTPOK (CTOJIONOB). PaHT MaTpuilsl. DneMeHTapHbIC MPEeoOpa30BaHUs MATPHUIIHI.
DOKBUBAJICHTHBIE MATPULIbl. BbIYKCIIeHHE paHra MaTpULlbl ¢ TOMOIIBI0 TPUBEACHUS MATPULIBI K
TpaneueBUIHOMY WIH TPEYTOJbHOMY BHIY.

KBagparusie Matpuiel. UnciioBas XxapakTepucTUKa- ONpPEAENIUTENb KBaJAPAaTHON MaTPHIIBL.
JuaronansHble MaTpullbl EquHuuHble MaTpuilbl. TpeyronbHble MaTpulibl. CHMMETpUYHBIE



MmaTpuisl. OOpaTHast MaTpuna. Pemenne maTpuuHbix ypaBaeHuil. [IpeoOpasoBanust 6a3nucoB ¢
MIOMOUIBIO MaTPHLL.

2. Jlunelinple anreOpandecKue CUCTEMBI. PacmmipeHHas MaTpuia chMcTeMbl. Marpuia
cuctemsl. Teopema Kponekepa — Kanennu u ciienctBust u3 He€. PelieHre cucTeMbl METOAOM
I'aycca ¢ BbIOOpOM IiIaBHOTO 3aeMeHTa. OmnucaTh aJroOpUTM 3TOr0 MeToAa (IpsAMOM XoI U
obpatHbIit X011 ). COBMECTHOCTh M HECOBMECTHOCTh CHCTEMBI. Pa3o0paTh cirydail OTCYTCTBHS
peleHus, ciay4yail eTMHCTBEHHOCTH, PEIIeHus, cilyyall 6eCUMCICHHOTO MHOXKECTBA PELICHUM.
[TocTpoenue QyHIaMEHTAIBHOW CHUCTEMBI pelieHui. Permienune cuctemMbl ¢ pa3IdYHBIMHU
IpaBbIMU 4acTsAMHU. CHCTEMBI ¢ TPEXIMArOHaJIbHBIMU MAaTPULIAMHM M METOJ PELICHUS TaKuX
CUCTEM — METOJ| TpEXAMAroHadbHOW NPOroHku. OAHOPOIHBIE CcUCTEMBL. TpuBHaIbHOE
pewenue. Iloctpoenne GpyHIaMEeHTaIbHONW CUCTEMBI PELICHUH.

3. 3ajjaya Ha cOOCTBEHHbBIEC 3HAYECHUS U COOCTBEHHBIE BEKTOPLI. [locTaHoBKa 3a1a4H.
CobcTBeHHbIE ynClia U COOCTBEHHBIE BEKTOpHl. YacTuuHasi mpobsiieMa COOCTBEHHBIX YHCEN U
nojHast mpo6aema. CBoiicTBa cOOCTBEHHBIX BEKTOPOB. COOCTBEHHBIE UMCIIA TUATOHAJIBHBIX U
TPEYTOJbHBIX MATPUIl. AJITOPUTM pEIICHUs B MPOCTEHIINX ciayyasx (Bce cOOCTBEHHbIE YHCIIa
— pa3Hble AEUCTBUTEIbHBIC YUCIIA).

IlepevyeHb BONPOCOB 1O MATEMATHYECKOMYaHAIN3Y K IK3aMeHY 32 BTOPO¥i
cemMecTp.

1. Jlupdepennnanbable ypaBHEHUS 2-TO NOPAAKA.IIOHATHE TUHEHHON HE3ABUCUMOCTH
nByx @yukuuii. [loctpoenue o0miero pemeHust JIMHSWHOTO 0OHOPOTHOTO Au(QepeHIHaTBHOTO
YpaBHEHMsI BTOpPOrO MOpsiiKa C MOCTOSHHBIMU Kod3(¢uiueHtamMmu MerogoM Oinepa. Casi3b
KOJINYECTBA TIPOU3BOJIBHBIX MTOCTOSTHHBIX C MOPSIKOM yPaBHEHHS.

Mertoa Diinepa. Boi6op ananuTHueckoro Buia pemenus. [loctpoeHne xapakTepucTuyec-Koro
ypaBHEHUsI M HaX0XJIeHHe ero KopHel. [locTpoenne o0riero pemeHust B 3aBUCHMOCTH OT B
KOpHEH XapaKTepUCTHUYECKOTO YPAaBHEHUS: pa3Hble ACUCTBUTEIbHBIE KOPHU, KOPEHb OJUH
KPaTHOCTH 2, KOMITJICKCHBIE KOPHH, MHUMBIE KOPHHU.

Merton Jlarpanka (MeTox BapHalMU MPOU3BOJIBHBIX IMOCTOSHHBIX) JUIsl PEIIEHUS HEOTHO-
POIHBIX JIMHEHHBIX TU(PPEPEeHINATBHBIX YPaBHEHUH 2-TO TMOpsAKa C MOCTOSTHHBIMH
KodhduUIIeHTaMH.

Meton HeonpeAaenEHHBIX KOY(DOHUIIMEHTOBIIA pPelIeHHs] HEOIHOPOIHBIX JIMHEHHBIX
i depeHranbHbIX YPaBHEHUH 2-TO MOPSIKA C MOCTOSIHHBIMHA KO3 QHUIIMEHTaAMH.

Pemienue 3agaun Komiu.ITocranoska 3anaun. CBsA3b MOPSAKA YPABHEHHS C KOJINYECTBOM
Ha4yaJbHBIX ycloBui. Pemenme 3agaunm Komm nns ypaBHEHMH NEpBOro MOpsAaKa MU UL
YpPaBHEHUH BTOPOTO MOPSAIKA.

2. Pemenue JHMHEHHBIX CHCTEM I[I/IdeJGDGHHI/IaJIBHBIX VDaBHCHI/Iﬁ IIEPBOI'O
IOPSAJAKA C TOCTOSHHBIMU KO3 duIlMeHTaMu.CHavana paccMaTpUBAaETCs PELIECHHE
OJTHOPOHBIX CHCTEM MeTo1oM Diinepa. [loTom ciyyail perieHrss HEOJHOPOAHBIX CHCTEM.

3. YucioBble psibl. Beenenne MOHATHIA: YUCIOBOM psii, OOWMH 4ieH psjaa, YacTHYHAS
cymma. HeoOxoaumoe ycioBHE CXOIMMOCTH psia M JIOCTaTOYHOE YCJIOBHE PACXOJUMOCTH
psna. JIBa HEOOXOOUMBIX U JTOCTATOYHBIX YCIIOBHSI CXOJMMOCTH YHCIIOBOTO psna. JInHelHbIe
Ollepalnyy HaJl CXOASAIINUMUCS PAIaMU: YMHOXKCHHE Psia HA YHUCIIO U CII0KECHUE PSIIOB.

HOCTaTO‘-IHbIe IIPHU3HAKHN CXOJHMMOCTH pPAOOB C ITOJOXHUTCIbHBIMHA

WICHAMU:NEepBbI NMPU3HAK CPaBHEHUsS, BTOPOW NpHU3HAK cpaBHEHus, nmpusHak JlamamOGepa,
paaukanbHbIi npu3Hak Komm, nHTerpansHelii npusHak Kommu. MecnenoBanue Ha cXOAMMOCTh
TapMOHUYECKOTO pPsiia U OOOOMIEHHBIX FAPMOHMUYECKUX PAAOB C MOMOLIbIO HHTETPaIbHOIO
npusHaka Komm. HcecnenoBanue Ha CXOIMMOCTb T'€OMETPUUYECKHUX PSAOB  (psAIOB
reOMETPUUECKOMN IPOrpeccun).




3Hako4epeayomuecss psjabl. Teopema Jlehbuuna u psasl JleliOuuna. AGCOMIOTHAS H
yCIIOBHas cXOAUMOCTh. CBONCTBA aOCOIIOTHO M YCIOBHO CXOJSIINXCS PSAIOB.

4 OYyHKUMOHAIBHBIC PSAJibl M MX HOPUIOKEHHUE. MHTepBanm CXOAUMOCTH psja.
PaBHoMepHas cxogumocTb. CBOMCTBa PAaBHOMEPHO CXOIAIIUXCS PAAOB: HEMPEPHIBHOCTH
CYMMBI, HHTETpUpPOBaHHE M TU(PepeHIIPOBAHNE PSIOB.

CreneHHble psijibl.Teopema AGens. MutepBan M paguyc CXOAMMOCTH CTENIEHHOTO Psa.
BriBoa dopMyIibl 11 HaAXOXKJIEHUST pajnyca CXOTUMOCTH C TIOMOIIbIO Mpu3Haka Jlamambepa
WIM HHTerpanbHoro npusHaka Komm. PaBHOMepHas CXOAMMOCTb CTENEHHBIX PSJIOB Ha
OTpE3KE.

Pan Teunopa. Pasnoxenne Geckoneuno auddepenipyemoin ¢yukiuu B psia Teiinopa.
YcnoBue cxonuMocTH psnga. EnuHCTBeHHOCTH pasznokeHus ¢(yHkium B psia.Pasnoxenne
MPOCTEUIINX dJIeMEHTapHbIX PyHKIMH B psaa Teimopa. Psim Maknopena.

Mmuorounienbl Teinopa u  MaknopeHa. IIpuOnumkéHHbIE BBIYUCIECHHSA 3HAYCHUI
(GyHKIMHA, TPOM3BOIHBIX M MHTErPAJIOB C MOMOIIbI0 MHorowieHoB Teinopa m MakiopeHa.
BriBog dhop-Myn pa3sHOCTHOW anmpOKCHMAIHs TMEPBOW W BTOPOU MPOM3BOIHBIX C MOMOIIBIO
MHoOrowieHna Teunmnopa.

Turonomerpuueckun psag Pypbe.Pasznoxenne QyHKIUU 110 OECKOHEYHOMY OpPTOIO-
HaJIbHOMY TpUTOHOMeTpuueckoMy Oasucy. Iloctpoenue kosdduumentoB dypne. Tpurono-
METPUYECKHUN P IUTsI YETHBIX M HEYETHBIX (DYHKITHIA.

5. ba3oBbie moHATUS IS QYHKIIMNA HECKOJBKUX MEPEMEHHBIX. IToctpoeHne obnactu
orpeneseHus sl (PyHKIUH JBYX MEPEMEHHBIX U T€OMETPHUECKUI 00pa3 TakuX (yHKIUH.
YactHple mnpon3BoaHbIe W auddepeHuanbl. OnpeneaeHne YacTHBIX ITPOM3BOIHBIX
HEPBOr0 U BTOPOTO TOPSAKOB. YCIOBHE PABEHCTBA BTOPBIX CMEIIAHHBIX MMPOM3BOIHBIX IS
(GyHKIMU BYX NEepeMeHHbIX. YacTHbIe MPOU3BOJHBIE U YacTHBIE NU((EpeHIINabl, TOTHbIH
mupdepennman. uddepennuan BToporo mopsiaka. IlpousBomHas KOMIO3UIMH (DYHKITHI
(monmuast mpousBoxHas). JluddepeHnypoBaHue HESBHO 33JaHHBIX (YHKIMHA. YpaBHEHHE
KacaTeJIbHOW IJIOCKOCTU M HOPMAJIH K IOBEPXHOCTH.

6. DxcTpeMyMbl QYHKIIMH JIBYX HEPEMEHHBIX. HeoOXomuMble yCIOBHsS JKCTpEMyMA.
Mnorounen Telnopa s yHKUMN ABYX NMEepeMEHHBIX. BpiBon HEOOXOJMMOro M JA0CTaTOY-
HOTO YCJIOBHUH CYILECTBOBaHMs dKcTpeMyMa. HaxoxneHne HauOonblInX U HAUMEHBIINX 3Ha-
yeHui (QyHKIMHA IBYX nepeMeHHbIX. [locTaHOBKa 3a7auu Ha HAXOXKAECHUE YCIOBHBIX JKCTpe-
MyMOB. Pelienue 3a1au Ha yCIOBHBIM 3KCTpeMyM MeTojoM Jlarpanxka. 3ajjaua Ha yCJIOBHBIM
AKCTPEMYM JJIs TUHEWHBIX (QYHKUUHN (pOCTEUIIN clydail CUMILIEKC METO/1a).

7. KpuBoJIMHEHbIC UHTETPAJbl. ITocTpoeHre KPUBOIMHERHOTO MHTETPaIa IEPBOrO POJA,
e€ro cBoiicTBa. Brmaucienue HHTCrpajia B 3aBUCUMOCTH OT BHAA AHAJIUTHUYCCKOI'O 3aJaHHA
nyTd WHTerpupoBanus. OmpenereHne KPUBOJMHEHHOTO WMHTETpajla BTOPOTO poja, €ro
CBOWCTBAa M 3aBUCHUMOCTh HMHTErpaja OT HampaBleHUs NyTH uHTerpupoBaHus. CrocoOsl
BbluncaeHus. uTerpan 2-ro poaa no 3aMKHYTOMY ITyTH. Y CIIOBHE HE3aBUCUMOCTH MHTErpaia
2-ro pojia OT BUJA MyTH. BRIOOp MyTH MHTETPUPOBAHUS, €CIH MOABIHTEIPAIILHOE BBIPAKCHUE
ABNSICTC TMONHBIM AuddepeHnranroM M BBYHMCICHHE Takoro uHTerpaiga. HaxoxaeHue
¢dbyukum o nostHOMY auddepennuany. Pemenue ypaBHeHus B MOTHBIX AuddepeHiianax.

8. JIBoiiHble MHTErpajibl.IlocTpoeHre ABOMHONO MHTErpana Kak Npeieia MHTErPaIbHBIX
cymM. CBolicTBa MHTErpaja 1o IUlouiaau. BeluncieHne JBOMHOrO MHTErpaja B JAEKapTOBOU
cucteMe koopauHat. [TocTtpoenue sikobuana (ompenenutens SIkoOu). Berancienue ABOWMHOTO
UHTErpajlia B MOJIIPHOM CHCTeMe KOoopauHaT. Beruucnenue nHrerpana Ilyaccona ¢ momolnsro




JIBOMHOTO MHTETpaja B MOJSPHOM cucTeMe KoopauHaT. [I[pumeHeHne JBOMHOrO MHTErpaia s
BBIUUCIIEHUS IUIOMAIER U 00OBEMOB.

9. TpoiiHble MHTErpalibl. IlocTpoeHUE TPOMHOrO MHTErpana Kak Ipeiesia MHTErPaJbHBIX
cymMm. CBoiicTBa MHTerpajia nmo o0béMy. BelumciieHne TpoiHOTro MHTerpajga B JE€KapTOBOM
cucreme koopauHat. Iloctpoenue sikoOmana (ompeaenutens SkoOu) s HUIMHAPUYECKOU
CHCTEMBbl KOOpJIMHAT. BbluncieHre TpOMHOro MHTErpaja B LMJIMHAPHYECKOW cHUcTeMe KOoop-
muHat. Cdepudeckas cUCTeMa KOOPIMHAT W COOTBETCTBYIONIMH skoOwaH. [IpumeneHue
TPOMHOI0 MHTErpasa AJs BBIYMCICHUS 00BEMOB.

10. DieMEHTBHI TEOpUU T0Jsd. CkangpHOoe THOJNE M BeKTOpHOe mone. OnpenencHue
IIPOM3BOJIHON IO HANPaBJIECHUIO.

Onpenenenns nuddepeHInaNBHBIX OTepalyid MepBoro nopsijka. ['paAueHT U ero OCHOBHEIC
cBoiicTBa. CBA3b I'paJiu€HTa U MPOU3BOAHON MO HampapiieHUIo. J{uBepreHus (pacxoauMocTh)
BeKTOpHOTO ToJs. PoTop (BuXph) BekTopHOTO moiist. Juddepenimansapie onepanud BTOPOTro
NOpsiiKa: TUBEPreHLUs OT IPalueHTa, pOTOp OT I'PaiueHTa, AUBEPTeHIHs OT POTOpa.

IlepeyeHb MPUMEPOB M0 MATEMATHYECKOMY AHAIM3Y KIK3aMeHYy 3a 2-if cemecTp.
1. Haiiute obmiee peieHre OAHOPOAHOro Au(epeHIHATbHOTO ypaBHEHUS] METOIOM Diiiepa
y'—6y'+8y =0, y'"—4y'+4y=0, y'+9y =0, y"—10y"+29y =0.

2. Haitnure ob1iee pereHue He0JHOPOIHOTO AU HepeHIINaTbHOTO YPaBHEHUS METOA0M
Jlarpanxa
y'—y'=x, y'+y=4e*, y"+y =cosx.

3. Haligure obmiee pernieHne HeoJTHOPOTHOTO Tu(PepeHITHATBHOTO YPaBHEHUS METOIOM
HeonpeAenEéHHBIX KO3 PHUINEHTOB

y//_yl =X, y//+y=4ex’ yll+yl = Cos X.
4.Mccnenyiite psii HA CXOIUMOCTh ¢ TOMOIIBIO Tipr3HaKa Jlamambepa
(o]
n
3
n=1
S.Hccnenyiite psit Ha CXOAMMOCTD € IIOMOLIBIO paJuKaIbHOrO nMpu3Haka Ko
oo n n
2. G)
n=1
S.Mccnenyitte pax Ha CXOOUMOCTB C TIOMOIIBIO HHTETPAIbHOTO Npr3Haka Kommn.
(o]

Z 1
nlnn

n=1
7. Uccnenyiite psin Ha aOCONIOTHYIO U YCIOBHYIO CXOJUMOCTD (CXOAUMOCTH 10 JIeOHuUIy).

8. Haiinure pannyc u 061acTh CXOJIMMOCTH CTENIEHHOIO psijia

S (n+1)
Z BT x™,
n=2

9. Haiinute 061acTh CXOUMOCTH CTENEHHOTO Psiia




[0}

=" n
;—n(n+1)(x+1) .

10. Paszmoxuts ¢pyHkimio y= x + 1B psg @ypbe 1m0 kocuHycam Ha otpeske [0; 7).
11. Haiimure nonHsii nuddepenuan 1-ro mopsaka ot GyHKIUN
z=In(3x +2y). 2. z=x7.
12. Haiigute noyiHy10 IpOU3BOAHYIO % 110 IEPEMEHHOH 1ot 0T QYHKIUN
2

z=ye * rnex =2t+2, y=sint.z=xtan3y, roex = t?, y = 2t3.

13. Haiigute npon3BOIHYIO CKaJsipHOTO NoJist v = 2xy + 3yz + 5zx1no 3ajaHHOMY
HanpasieHuio Bektopa a = {12; 3;4} B rouke B(1; 2;5).

o v 2.3
14.Haiiqute npon3BOHYIO 35, CKAIAPHOTO nos v = 2x°y® + 5zmo HanpaBJICHUIO BEKTOpa

a={1;1;1}.
15. Haiiaute rpaaueHt gradz miockoro ckaiaspraoro moist Z = In(3x + 2y) B Touke
B(1;2;5).

16. HaiijuTe HanpasieHue HauboIbIIEro pocta QyHKIUU V = Xy + yZ + 5zx?B Touke
B(1;2;3).
17. Haiinure auBepreniuio (pacxoaumMocts) div(a@)BEeKTOPHOTO MOJIs

a(x,y,z) = 2xyi + 3xzj + 7yzks touke A(3; 1; 2).
18. Haiinute auBepreniuio ot rpaguenta div(gradw), ecmu w = 3xy + S5yz3.

19. IToctpoiite porop (Buxps) rot(b)3agaHHOr0 BEKTOPHOTO MOJIs
b(x,y,z) = 2xyi + 3xzj + 7yzk.b(x,y,z) = grad(xy + yz + 5zx2).

20. Haiinure npenensl HHTETPUPOBaHMSI IBOMHOTO HHTErpaa, eciiv 00JacTh UHTEIPUPOBAHUS
3TOTPEYrOJIbHUK cO cTopoHaMu X = 0,y = 0,x +y = 2.

21. HaiinuTe npenensl MHTETPUPOBAHUS ABOMHOIO MHTErpaa, €cii 00JacTh HHTETPUPOBAHUS
OnucaHa CUCTEMOU HEPAaBEHCTB

x =0, 2
y>0, { y = x°,
x?+y? < 1. y<4-xh

22. [lomeHsiiTe NOPSAAOK UHTEIPUPOBAHUS

1 vy . Vix2 ) 2x
f dy f f(x,y)dx. f dx f flx y)dx. fl dx f f(x,y)dx.
° 1 o x

23. Beruucaure nHTErpanl
Iny

2x
4 y 2
f dxf =dy, f dy.f e*dx.
2 X 1
X 0

21.Berunciaute uHTETpal



ff cos(x + y) dxdy,
D
eclii 00J1aCTh HHTETPUPOBAHUS OrpaHuueHa npsiMmeiMux = 0,y =,y = x.
O0pa3sen; KOHTPOJILHOM PadOTHI 32 BTOPOIi cemecTp

1. Haiigute oO1ee pemenrne 0AHOPOIHOTO U PepeHInanIbHOro ypaBHEHUSI METOA0OM Ditepa

y'—6y'+8y =0
2. Haiigute oO1iee pemieHne He0JHOPOIHOTO TU(PPEPEHIINATBHOTO YPaBHEHUSI METOI0OM
Jlarpanxa

yII — yl — x
3. Haligure obmiee pernieHne HeoJHOPOTHOTO Tu(PepeHITHATBHOTO YPaBHEHUS METOIOM
HeomnpeAenEéHHBIX KO3 PUINEHTOB
y'+y=4e*
4. VccnenyiiTe psan Ha aOCOJIOTHYIO M YCJIOBHYIO CXOJUMOCTB (CXOAMMOCTH 10 JIeHOHMITY).
00}
>
—
n=2
5. Haiinute paguyc 1 06JacTh CXOAUMOCTH CTEIIEHHOTO psia

S (n+1)
Z —2” x™,
n=2

6. Paznoxuts Qpyukimioo y= x + 1 B psg @ypbe mo kocuHycam Ha otpeske [0; 7).

7. Haiimute mpou3BOIHYIO CKaJsipHOTO TNt ¥ = 2xy + 3yz + 5zxno 3aganHOMy
HarnpasiieHnio Bekropa a = {12; 3; 4} B rouke B(1;2;5).

8. Haiijure HanpasieHre HauOOJIBIIETO pocTa QYHKINK U = XY + yZ + 52X 2B TouKe
B(1; 2;3).

9. Beruncnute uHTErpal

ff cos(x + y) dxdy,
D

eciu 00JacTh UHTEIPUPOBAHUS OrpaHuueHa npsameivux = 0,y = m,y = x.

IlepeyeHb BONPOCOB N0 MaTeMaTHYECKOMY AHAJIM3Y K IK3aMeHY 3a TpeTHil
cemMecTp
1. ba3oBrle TOHSTHS B TEOPUH YPAaBHEHUN MaTeEMAaTHUYECKON (DU3HUKHU.
Knaccudukanns JIMHEMHBIX YpaBHEHUH C JByMs HE3aBUCUMBIMH IEPEMEHHBIMH U TIpHUBE-
ACHUEC UX K KaHOHHYCCKOMY BUAOY. HavanrpHBIE U KpacBbIC YCJIOBUA IS ypaBHCHI/Iﬁ Marema-
tryeckoi pusnku. CyliecTBOBaHUE U €JUHCTBEHHOCTh PELICHMS.

2.Pemienue OJHOPOAHOI'O YPpaBHCHHSA TCILIIIPOBOAHOCTH C HAYAJIbHBIM YCJIOBHCM
H C HYJICBbIMH KPAa€CBbIMH YCJIOBUAMM.




[lepBoiii 1iar pemieHus.Pa3jieneHue NepeMeHHbIX. IIpeacTaBieHue HEM3BECTHOM
(YHKIMUB BHJIE TPOW3BEICHHS JBYX HEU3BECTHBIX (DYHKIIMH, IIEpBas U3 KOTOPHIX 3aBUCHT OT
MPOCTPAHCTBA, a Apyras TOJIbKO OT BpeMeHH. [locTpoenue auddepeHnnanbHbIX ypaBHEHHH
JUTSL KOKJIOW U3 TaKUX (PYHKITHH.

Bropoit mar pemenus. 3agada Illtypma JImyBuisg. Ilepsas ¢yHKkums sBisercs
pemenreM 3afgaun Lltypma — JInyBH/UIS ¢ 3aJaHHBIMU KPaeBbIMH yCcIOBUAMU. Bropas ¢yHK-
IS 3aBUCHUT TOJBKO OT BPEMEHU U ABJISIETCS PEIICHHEM NPOCTOTo AudPepeHInaaIbHOr0 ypaB-
HeHus 1-ro nmopsizka.

Tpernri  mar pemeHus. Meroa Dypbe. OkoHYATETBHOE pELIEHHE ypPaBHEHHE
TEIUIONPOBOJHOCTH CTPOUTCA C MOMOILBIO TPUTOHOMETPUYECKOTO psifa Pyphe.

3. Perienre 0 THOMEPHOTO BOJTHOBOTO YPaBHEHUSI METOTOM DVyphe.

IlepBbiii 11ar peuieHus.Pa3aencHue NEpPEeMEHHbBIX. I[IpencraBineHue HEW3BECTHOM
(bYHKHHHB BUAC MNPOU3IBCACHUSA IBYX HCU3BCCTHBIX (1)YHKI_II/II\/'I, IepBast U3 KOTOPBIX 3aBUCUT OT
IIPOCTPAHCTBA, a Apyras TOJbKO OT BpeMeHHu. llocTpoeHue auddepeHunanbHbIX ypaBHEHHUM
JUTS K&KJOU U3 TaKUX (PYHKITHIH.

Bropoit miar pemenus. 3amada Illtypma JluyBumiis. Ilepsas (yHKuus sBasercs
pPEIICHUEM 3aJa4un H_ITpra — .HI/IYBI/IJ'IJ'IH C 3aJlaHHBIMU HAaYaJIbHBIMU YCJIOBUSAMU U KPACBBIMU
YCIIOBUSIMHU. BTOpaH Q)YHKHI/IH 3aBUCUT TOJIBKO OT BpPEMCHU HW SBJICTCA PCIICHHUEM
i depeHInanbHOTO ypaBHEHHS 2-T0 IOPS/IKA C TIOCTOSHHBIMU KOA((QUITEHTAMHU.

Tperuii mar pemeHus. Merog Pypbe. OkoHUATENLHOE PEIIEHHE BOJIHOBOIO YPABHEHHUS
CTPOUTCS € MOMOLIBIO TPUTOHOMETpHUUECKOTO psia Dypee.

4.PemieHue nsyMepHoro ypasHenus Jlamiaca MetoaoM Pypsbe.

Pemraercs miockas 3aa4a Ha NpPsAMOYTOJIbHUKE B ﬂeKapTOBOﬁ CUCTCMC KOOpAHWHAT, PCIIACTCA
3a/ladya BHYTPU U BHE Kpyra B IOJSIPHOM cHcTeMe KoopauHar. Pemaercs 3agaga upuxne —
HCU3BCCTHAasA (1)YHKI_II/IH 3alaHa Ha I'paHUIIC.

[lepBeiii 1iar pemieHus.Pa3ieneHue NepeMeHHbIX. IIpeacTaBieHne HEM3BECTHOM
(YHKIMUB BHJIE TPOW3BEICHHS JBYX HEU3BECTHBIX (D)YHKIIMH, IIEPBas U3 KOTOPHIX 3aBUCHT OT
NepoBON MEpEeMEHHOM, a Apyras ToJIbKO OT BTOpoi. CTtposarcs U pemarorcs auddepeHuaib-
HBIC ypaBHCHI/ISI JJISI HAXOXKIACHUA Ka)KIIOﬁ HGH3B€CTHOI>1 (1)YHKHI/II/I

Bropoit mar pemenus cBs3ad ¢ 3aaaued [typma JInyBuns.

Tpernii mar pemeHus. OxoHyaTeNnbHOE pelleHre ypaBHeHus Jlamaca CTpoOMTCsS ¢
IIOMOUIBIO TPUTOHOMETpUYECKOro psifa Dypee.

5. YuciieHHbIE METOIBI peleHus b depeHIInaAIbHBIX VPABHEHUN.
Pentenue 3agaun Koim

Meton Oujiepa ans perienus audpepeHnuanbHOro ypaBHenus 1-ro mopsaka. OrneHka
TOYHOCTH 3TOTr0 MeTo/1a.] ' eoMeTpuUeCcKrid CMBICI METO1a DHjepa.
Meron Pynre —KyTTa ans peuienust muddepeHmanbHOro ypaBHeHus 1-ro mopsika.

OreHKa TOYHOCTH 9TOr0 MeToja. I'eomeTpuueckuii cmpici metoza Pyure — KyTTa.
[IpeoOpazoBanue auddepeHaIbHbIX YPaBHEHUHBTOPOTO M TOpsiIKA B CHUCTEMY
mudGepHIMaTbHBIX YPaBHEHUN MTEPBOTO MOPSIIKA.
MeTtoa Dusiepa mis penrenus cucteM audGepeHnanbHbIX ypaBHeHui 1-ro mopsiaka.

Meton Pynre —KyTTa mis pemenus cucrem audhepeHmanbHbIX ypaBHEHHH 1-T0 mopsiiKa.
Penienne  mMHENHHOTO I[I/Id)d)eDeHHI/IaHBHOFO YPAaBHCHHUA C  3aJddHHBIMHU
Kpa€BbIMHU YCIIOBUAMMU.




[TocTpoeHne pa3HOCTHBIX alIPOKCUMALMHIIEPBON U BTOPOU ITPOU3BOJHON: JIEBOCTOPOHHSIA,
LIEHTpaJIbHas allpOKCUMALIH.

[TocTpoeHne pa3HOCTHOH aNMPOKCHMALUU HCXOTHOTO JHMHEWHOTO Iu(QepeHIInaTbHOrO0
YPaBHEHHUs BTOPOTro nopsijka. Pemenne pa3HOCTHOTO ypaBHEHMsI METOJIOM TPEXAMArOHAIBHOM
IIPOroHKH. PaccMmarpuBaroTCs pa3inyHble KPaeBble YCIOBUS.

6. CeTouHEBIN MCTOA pCIICHNA YPABHCHMS TCILIIOIIPOBOAHOCTH.

AnmnpokcuuManys 4YacTHBIX MPOU3BOAHBIX. [IpaBOCTOPOHHSS, JEBOCTOPOHHSS M IIEH-
TpaJibHasl allPOKCHMAalUs NEPBBIX YAaCTHBIX NMPOU3BOJHBIX. LleHTpanbHO pa3HOCTHasANIPOK-
CHUMaIMsl BTOPBIX YaCTHBIX MPOU3BOAHBIX. OLIEHKA NOPAAKA TOYHOCTH TAKUX AlIIPOKCHUMALIAH.
[TocTpoenue penieHusi ypaBHEHUS! TEIUIONPOBOAHOCTH IO SIBHOM CXE€M€ C pa3InYHBIMU Kpae-
BbIMU ycinoBusAMH. OIleHKa KadecTBa SIBHOM cxeMbl. Ykazark ycinoBue Kypanra- JleBu
(®puppuxca), mnpu KOTOPOM IpoLecC peuieHuss OyJIeT yCTOWYMB OTHOCHUTEIHHO
MIOrPEIIHOCTEN.

[TocTpoenue perieHus ypaBHEHMsI TEIJIONPOBOJHOCTU IO HESIBHOM CXeMe € pa3iMYHbIMU
KpaeBbIMH yCJIOBUAMU. OLIEHKA KauyeCTBa HEABHON CXEMBI.

7. CeTouHbI METO/I PENIEHUS BOJHOBOTO YPABHEHUS.
IToctpoeHue ceToYHOM amnmpoKCUMALMM YypaBHEHHs. PelieHus mocTpoeHHOro
PA3HOCTHOI'O YPaBHEHUS 110 IBHOM CXEME C YUETOM 3aJaHHBIX KPACBBIX YCIOBUM.
VYka3zarb ycnoBue Kypanra- Jlepu (Opuppuxca), Ipd  KOTOPOM IMPOIECC PEIIeHHs OyIeT

YCTOWYMB OTHOCHUTEJILHO MOTPEITHOCTEN.

8.Cerounslii MeTo pentenust ypaBHeHus Jlamaca u Ilyaccona.

BBenenue nonsaTus urepannoHHOro npouecca. Iloctpoenne pa3HOCTHOM CXEMBI C TIOMOIIBIO
HCHTPAJIbHO pa3HOCTHOﬁ AllIIPOKCUMAIIMU BTOPBIX YACTHBIX MMPOU3BOJHBIX. HOCTpOCHI/Ie pu-
ONMMKEHHOTO PEIICHUS C IIOMOIIBI0 UTEPAIIMOHHOTO MPOIecca.

9. PelieHre TBYMEPHOIO YPABHEHUS TEILIOIPOBOMHOCTHA METOJOM MEPEMEH-HBIX
HaOpaBJIEHUM.

Onucanue anroputmMa Metojaa. Ilepseiii sramn. OUKCHPYETCS OXHA MEPEMEHHAs U CTPO-
UTCS HESIBHASL CXEMa OTHOCUTENBHO ApYyroil nepeMeHHou. [Ipu 3Tom OepETcst MOMOBUHHBIN 1Iar
1o BpeMeHHu. Ha mocTpoeHHOM MpOMEKyTOUHOM BPEMEHHOM cioe (puKcupyeTcs Apyras nepe-
MeHHas. BHOBB JUIsl Ipyroro HampaBieHUs] aHAJIOTHYHBIM 00pa30M CTPOUTCS BTOpasi HEsSBHAs
cxema. Bpems yBenuuuBaercs emé Ha mosioBuHy mara. [Ipouecc nmpogomkaercs 10 OKOHYaHUS
HeoOxonuMoro B 3aaade BpeMeHH. OlleHKa KadecTBa ATOro MeToza. Vcmoip3oBaHHE ATOTO
MeTOo/1a AJIs1 TPEXMEPHOT'O CIIydast.

10. CroenuanbHble  (QYHKIUH. Pons crnenmanbHelX (QYHKOMHA TOpH  pelIeHHH 3a1ad
MaTeMaTU4ecKo (DM3MKU U TEOPUH INpU-OmmkeHuid. J[Ba mpuMepa crelUaibHbIX (QyHKIMH,
KOTOPBIE HTPAIOT 0CO00 BaXKHYIO POJIb B MATEMATHKE.

[lonuHoMbl JIekaHApa urparor 0coOyro polb Cpead APYrux chepuueckux QyHKIMIA.
AHAIUTUYECKUH BH TIOJMHOMA, PEKYPPEHTHBIE COOTHOIIEHUS. OPTOrOHAIBHOCTh U JAPYIUe
cBoiicTBa. O0iacTh NPUMEHEHHS.

[TonuaOMBI YeObIlIeBa nepsoro poja SBIASIOTCA BaKHEHIIMM HHCTPYMEHTOM B TEOPUH
npuOIKEHHU PYHKIMA. AHATUTHYECKUH BUJ B TPUTOHOMETPUYECKOM (opme. PekyppeHTHBIE
cooTHoleHus. Anredpanueckas ¢popma MHOrowieHa. OpTOroHaJIbHOCTbh M JPYrHE CBOICTBA.
O61acTh IPUMEHEHHUS.




OO0pa3en KOHTPOJILHOM PadoTHI 32 TPETHI ceMecTpP
1. Pemure nuddepennmanbHoe ypaBHEHHE METOIOM Ditsiepa (caeaTh TPHU 1ara)
y'=y"+2(1-x),y(0)=1,y'(0) = 1.h = 0.01.

2. 3anuumTe pa3HOCTHYIO CUCTEMY alireOpandecKuX ypaBHEHUHN IJIsl pEIICHUSI CETOUHBIM
MeTo1oM nuddepeHIInanIbHOTO YpaBHEHUS C 3a/IaHHBIMHU KPAeBbIMU YCIIOBHSIMH.

y' =xy' + xy, y(1) =0,y(2) =2.h =0.2.

3. CaenaiiTe mwar o sSiBHOM cXeMe JJIsl pEeIICHUS] yPaBHEHUS TEIJIONPOBOIHOCTH

ou 0%u
E:ﬁ_x-l_ t,h=0.2, T=0.02, u(x,0) =2x,u(l,t) =2+t,u(2,t) =8+t.

6.3. BalsIbHO-pPeliTHHIOBasi CMCTEMA OLleHMBAHUSA
Ta6muma 7 (1,2).
Pacripeienenne 6amioB mo Bugam y4eOHO# paOOThI B IEPBOM M BTOPOM CEMeECTpax

Buj yueOHoii padoThl, 32 KOTOPYIO CTABATCS 0aJLIIbI Bajuisl
Tlocenienue JeKIIMOHHEIX 3aHATHH 0-10
Teopernueckuii onpoc Nel 0-20
Teopernueckuii onpoc Ne2 0-20
Teopernueckuit onpoc Ne3 0-20
[IpomexxyTouHas aTTecTanus 0-30
UTOro 0-100
Tabmuma 7(3)
Pacnipenenenue 6annoB mo BugaM yueOHOM pabOTHI B TPEThEM CEMECTPE
Bua yueOHo# padoThl, 32 KOTOPYIO CTABATCHA 0aJLJIbI Bajbl
Tlocenienue JEKIIMOHHEIX 3aHATHH 0-10
Teopernueckuii onpoc Nel 0-30
Teopetnueckuii onpoc Ne2 0-30
[IpoMexyTouHas aTTecTalus 0-30
UTOro 0-100
Tabmma 8.
Pacnpesnenenue JONOTHUTENbHBIX 0aJIOB
JonosiHuTeILHBbIE 0AJJIBI Bbauisl
(Oamybl, KOTOpBIE MOTYT OBITH H06aBeHbI 10 100)
AKTHUBHOCTB Ha YUYEOHBIX 3aHATHIX 0-5
VYyactue B Onumnuaze 0-10
UTOro 0-15

MuHUMabHOE KOJMYECTBO OayuioB ISl JOMyCKa O MPOMEKYTOYHOW aTTeCTaIluu
cocramsieT 40 6anIoB MpU YCIOBUH BBITTOIIHEHUS! BCEX BHIOB TEKYIIIETO KOHTPOJIS.

Tabmma 9.
bannbHas mkaga UTOTOBOI OIEHKU HA DK3aMCEHE
Onenka banianl
OTan4HO 85-100

Xopomio 65-84




Y IOBIIETBOPUTEIIHBHO 40-64

HeynoBieTBopuTenpHO 0-39

7. MeToan4yeckue peKOMEHIAIMHI I 00y4al0UUXCH 10 OCBOECHUIO JUCUMILIIHHbI

Meroanueckue pPEeKOMEHIAlMM KO BCEM BHJAM ayJAWTOPHBIX 3aHATHHA, a TakkKe
METOANYCCKUC peKOMeHI[aI_II/II/I 110 0pI‘aHI/13aL[I/II/I CaMOCTOﬂTGHBHOﬁ pa6OTBI, B TOM 4YHUCIIC II0
MOATOTOBKE K TEKYIIEMY KOHTPOJIIO W TIPOMEKYTOUYHOH aTTeCTalluH, NPEICTaBICHBI B
MGTOI[I/I‘IGCKI/IXPGKOMGHI[E[HI/I}IX JUUTA 06yqa10mnxc;1 110 OCBOCHHIO JOUCIHUITIIINHBI
«MaremaTuka.

8. YueOHO-MeTOAMUYECKOE M HH(POPMALMOHHOE 00ecnieYeHHe TUCHUILINHBI
8.1. IlepeueHb OCHOBHOM U IOTIOTHUTENILHON yUeOHOM TUTEpaTyphI

OcHoBHas JuTEpaTypa

1. I''". benukoBa, E. A. bpoBkuna, JI. B.BurkoBckas. Bricmas anrebpa. YdeOHoe
nocooue.— Cn6.:PITMVY,2021.— 170 ¢c. ¢ umn.

2. I''1. benukona, JI. B.Butkosckas. Maremarnka. Yacts 3. OCHOBBEI MaTEMaTHISCKOTO
aHanmu3a. Yueonoe nocooue.— Cu6.:PITMVY,2015.—208 ¢. ¢ wni.

3. I''". benukoga, E. A. bpoBkuna, JI. B.Butkorckas. {uddepennuanbapie ypaBHEHUS.
VYuebnoe nmocodbue.— Cro6.:PITMVY,2020.— 162 ¢c. ¢ un.

4. B.A. Apcenmn. Meroapl MaTeMaTHYECKON (PU3UKUU CHCIHAIbHBIC (YHKIIUH.
I'maBHas penakuus pus. Mat. mureparypsl u3a. « Hayka», 1974.— 432 c.

5.T'.N. benukosa, E.A. bpoBkuna, b.I'. Barep, JI.B. Butkosckas, FO.JI. Matsees.

Yucnenusle MeToabl. YueOHOe mocodue. — C6.:PITMYVY,2019. — 174 ¢. ¢ uiL.

6. T.I. Anapeea. MATEMATUKA: cnenuanbHbie GYyHKIMM €W HEKOTOPHIE
npusioxenus. Yuebnoe nocooue. — Cr6.:PITMVY,2013. — 102 c. ¢ u.

JlonoJIHUTeIbHAA JIUTEpaTypa

1. . M. AkcenenkoBa, O. A. Mansiruna, H. C. Yekankuna u ap. Psaer. UaTerpan
®ypbe u npeodbpazoBanue Oypoe. [Ipunoxenus. — M.: B Kawxnsiit tom «J IMBPOKOM»,
2009.— 208 c.

2. 10.A. JTanunoB. Muorowiensl Yeosimea. — M.: Equtopuan YPCC 2003.— 160 c.

3. W. U .baBpuHn. Briciias maremaruka. YueOnuk. —M.:M3natensckuii neHTp
«Axanemus»,2005.— 616 c. ¢ u.

4. MUJIL. Kpacnos, A. . Kucenés, I'. 1. Makapenko u ap. Best Bbiciiast maremaTuka.
Vueonuk. T.2 — M.: U3natenscrBo JIKH, 2007. — 192 c.

5. B. JI. ®aitammvuar. JuddepennpmanbHoe W MHTETPAITBHOE UCUUCICHUE (DYHKITHNA
HeckoabKux aprymenToB. CI16.: BXB-Iletepoypr,2007. — 208 c.

9. MaTepuajibHO-TeXHUYECKOE o0ecredeHne TUCIUTITUHbBI

Y4yeOHass ayauTOpMH UIA TNPOBEJACHHS 3aHATHH JIGKIMOHHOIO THHIA —
YKOMITJICKTOBAaHAa CIEIHATN3UPOBAHHON (yueOHOI) MeOenblo, TEeXHHYECKUMH CPEICTBAMHU
o0yueHMs, CIyKallUMU JJs [peacTaBieHus ydeOHOM MH(opManuu: MNOPTaTUBHBIM
KOMIIBIOTEPOM (HOYTOYKOM ), IEPEHOCHBIM 3KPAaHOM, MYJIbTUMEANA-TIPOCKTOPOM.

YyeOHass ayauTopuM JI TPOBeJACHUS] 3aHATHA CEMMHAPCKOro THNA —
YKOMIUIEKTOBaHA CHEIHMAIM3UPOBaHHON (yueOHOW) MeOenblo, TeXHUYECKHMMH CpeACTBaMHU
o0yueHMs, CIyKallUMU JJs [peJacTaBlieHus ydeOHOM uH(opManuu: MNOPTaTUBHBIM
KOMIIBIOTEPOM (HOYTOYKOM ), IEPEHOCHBIM 3KPAaHOM, MYJIbTUMEANA-TIPOCKTOPOM.

YueOHasi ayauTopus JJsl TPYNNOBBIX M HHAUBHAYAJIbHBIX KOHCYJbTALUH —
YKOMIUIEKTOBaHA CHEIHMaIM3UPOBaHHON (yueOHOW) MeOenblo, TeXHUYECKHMMH CpeACTBaMHU




OoOydYeHUs, CIyXallUMW JUIS TPEACTaBICHUS y4eOHOW WHGOpMANUU: MOPTATUBHBIM
KOMITBIOTEPOM (HOYTOYKOM ), IEPEHOCHBIM SKPAHOM, MYJIbTUMEINA-IPOCKTOPOM.

Y4yebHas ayauTopusi Ajsl TEKylLIero KOHTPOJIsi U MPOMEKYTOYHOH aTTecTAllUM —
YKOMIUIEKTOBaHA CIENHUATU3UPOBAHHON (y4ueOHOI) MeOenplo, TEeXHUYECKUMH CpEeACTBAMHU
oOydYeHUs, CIyXallUMW JUIS TPEACTaBICHUS ydeOHOW WHGOpMANUU: TMOPTATUBHBIM
KOMITBIOTEPOM (HOYTOYKOM ), IEPEHOCHBIM SKPAHOM, MYJIbTUMEINA-IPOCKTOPOM.

IHomemenune IS CaMOCTOSITe/IbHOM padoThbI - YKOMIIJIEKTOBAHO
CHelHaTu3upoBaHHON  (y4eOHOI) MeOenblo, OCHAIIEHO KOMIBIOTEPHOM TEXHUKOH ¢
BO3MOKHOCTBIO TIOAKITIOUEHUsSI K ceTH "MHTepHeT" M 006ecnedeHo AOCTYIOM B 3JIEKTPOHHYIO
nH(pOpMallMOHHO-00pa3oBaTeNbHyl0  cpeny  opranuzanuu. CamoctoarenbHas — paboTa
MPOBOAWTCS B YHTAJIBHOM 3ajic OMOJMOTEKH, a TaKke B JIA0OPATOPUH THAPOIOTHICCKUX
pacdeToB, YKOMIUIEKTOBAHHOW: KOMIBIOTEPAMH, KOMHPOBAIBHO-MHOXHUTEIFHON TEXHUKOMH,
MyJIbTUMENA 000pyJ0BaHUEM (TIEPEHOCHBIE TTPOEKTOP, IKPaH).

10. Oco0eHHOCTH OCBOE€HHSI JUCHHMILIMHBLI JJS HWHBAJIHIAOB H JHI C
OrPaHUYEeHHBIMHU BO3MOKHOCTSAMH 310POBbSI

OOyuenne oOyyarolmuxcs C OrPaHUYCHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbS  NPHU
HEOOXOJMMOCTH OCYIIECTBIISIETCST HAa OCHOBE aJalTHPOBAaHHOW pabodeld MporpaMMbl C
UCIIONIb30BAHMEM  CHEIHANbHBIX METOJOB OOy4YeHHs U AWJAKTHYECKUX MaTepHalioB,
COCTaBJICHHBIX C YYETOM OCOOEHHOCTEH INCUXO(PU3NYECKOTO0 pPA3BUTHUS, HHAUBUAYAIbHbBIX
BO3MOXXHOCTEH M COCTOSIHUS 3[I0POBBS TAKUX 00ydaromuxcs (00yyaronierocs).

[lpu ompenenennn GOpMBI TPOBEACHUS 3aHATHH € O0yYaIONIMMCS-MHBAIHIOM
YUUTHIBAIOTCS PEKOMEHIAINH, COIEpKalUecs] B MHIAWBUIYATbHOW MporpaMMe peabuauTaiuu
HHBaJIWJa, OTHOCUTCIIbHO PECKOMCHOBAHHBIX YCJ'IOBI/Iﬁ M BUJOB Tpyaa.

[Tpu HEe0OXOAUMOCTH ISl O0YUAIOIINXCS U3 YUCIIa UHBAIHIOB U JIUI] C OTPaHUYCHHBIMU
BO3MOXHOCTAMU 3J0POBbA CO3AAOTCA CIICHHUAJIBHBIC pa6oqne MCCTa C YUCTOM HApYUICHHBIX
(YHKIWN ¥ OTpaHUYCHUN KU3HEICSITSIBHOCTH.

11. B03MOKHOCTH NPHMEHEHHUSI JIEKTPOHHOI0 OO0yYeHHUS] M JAMCTAHIMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJOTHIA

HpaKTI/I‘IeCKaH qaCTb OUCHUITJIMHBI MOKCT pPCAJIM30BbIBATBCA C MPUMCHCHUCM
ANEKTPOHHOTO 00Y4YEHHUS U AUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHA.





