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1. Ilesb 1 327241 OCBOCHMS JUCHMIIIMHBI

Iesb ocBOGHUS TUCIMIIMHEI — IPHOOpeTeHne GyHIaMEHTATBHBIX 3HAHUN B
CIICAYIOIINX 00JIACTAX BBICIICH MaTeMaTHKH: ajaredpa, aHAIMTHYECKasi TeOMETPHUs, MaTeMaTH-
4ecKuid aHau3 (PYHKIUH OJJHOTO M HECKOJIbKUX MEePEMEHHBIX, TEOPHS YHCIOBBIX U (PYHKITHO-

HAJIBHBIX PSAA0B, TeOpHs TudQepeHInanbHbIX ypaBHEHUH, FTApMOHUYECKUAN aHaH3. Y paBHEHHS
MaTeMaTH4eCKOH (pr3uKH.

3agaun:
— BJIAACHUEC OCHOBHBIMHU TepMI/IHaMI/I U IIOHATUIMHU BI)ICHIGﬁ MaTE€MaTHuKU,

- @OpMHpOBaHI/Ie YMCHHA CTPOUTH U UCCIICA0BATH MATEMATHYCCKHUEC MOACTIN PA3JTNYIHBIX
MCTCOPOJIOTHYCCKUX ITPOLECCOB;

— HpI/IO6pCT€HI/IC MPAKTUYCCKUX HABBIKOB PCIICHHA KIACCHUYCCKHUX 3ajlad B paMKax
HU3YUYCHHBIX Pa3gcjioB BBICIIIEH MaTE€MaTHKH.

2. Mecro MCUMIUIMHBI B  CTPYKTYpe OCHOBHOHl  mpodeccHoHaIbHOM
o0pa3oBaTe/IbHON NPOrPaMMBbI

Hucunnnuna «MateMmatuka Juis HarpasieHus noarotoBku b1.0.06 — «HpI/IKJIaJIHaSI

TUIPOMETEOPOIIOTHSA» OTHOCUTCS K JUCIUIUIMHAM OCHOBHOTO 0Ji0Ka 1 aucuumiinHs! (MOTyast

)-

JucuuninHa u3y4aeTcs: CTyIeHTaMU B TEYEHUE TIEPBBIX TPEX CEMECTPOB.
JIy1st OCBOCHHMSI TAaHHOM JUCIUTUTMHBI, CTYIEHTHI JOHKHBI 3HATh IIKOJIBHBINA KYpC MaTeMaTHKHY.
Jucrumuinaa  «MaTteMaTuka» — SBISIETCS  BOKHEWIIAM —~ MHCTPYMEHTOM  JIII  OCBOCHMSI
muciuruaH:  «Mexanukay, «OOmas — ¢usukay, «Mereoponorus», «OKeaHOJOTHS,
«"maponorusy, «O06paboTKa psiIoB HAOTIOAESHU» U JIp.

3. [lepeyeHb NIAHUPYEMBIX Pe3yJbTATOB 00y4eHHUS

[Ipornecc n3yueHns TUCIUTIIIMHBI HarpaBiieH Ha ¢popmupoBanue komrerenmnuii: OITK-1

O6menpodeccroHanbHbIE KOMITETEHITUN

Tabmuua 1
Kon un Koa n HaumenoBanue
HANMEeHOBaHUe HHIMKATOPA 10CTHKEHUSI
N . Pe3yabTaThl 00yueHust
npogeccuoHAIbLHOM npogeccunoHAILHOM
KOMIIeTeH M1 KOMIIeTeH M
OIIK-1 Cnocoben OIIK-1.1. ITpumensiet 3HaTh: 3HaTh OCHOBHBIE IOHATUS
MPUMEHSTH 0a30BbIe | MaTeMaTHUYECKHUE 3HAHUS 115 BBICIIICH MAaTEMaTHKHU U pa3iny-
MaTeMaTU4ecKue pelleHus 3a/1a4 B HbIE MaTeMaTH4eCKUE UHCTPY-
3HAaHUS B 00JIaCTH npodeccnoHanbHOM AeSITeIbHOCTH. | MEHTBI, C IOMOIIBI0 KOTOPBIX
pohecCHOHAIBHOM MO>KHO M3y4aTh MPOIIECCHI B
JESATEIbHOCTH. OIIK-1.2. BeIsiBisIeT B3aMMOCBS3b | OKEaHe.
MaTeMaTHYeCKUX MOJIENeN ¢ YMeTb: UCN0JIb30BaTh OCHOBHBIE
COOTBETCTBYIOILIMMH IIPOLIECCAMU B | PE3YNbTAThI, MOTYYCHHBIC B
MHPOBOM OKEaHe. BBICHIEH MaTEMaTUKe JIJIsl U3Y-
YEHUsl OKEaHa.
BianeTth:— MeTo1aMu BbIYUC-
JUTEIBHON MaTeMaTUKH ISt
MPOBEACHUS KOPPEKTHBIX
pacu€ToB npu 00paboTKe U
aHaJIM3e PSIIOB HAOIIOICHUH.




4. CTpyKTYpa M co/iep:KaHHMe TUCHHUIIIMHBI

4.1. O6beM TUCHMILINHBI /151 0YHOI-3204HOI (OpMBI 00yUeHUsI

O0beM QUCHUILINHEI cocTaBister 14 3adeTHoIx emuuuil, 504 akamemMudueckux daca.

Tabnuua 2

O0BeM JUCHUIIIIMHBI 110 BUJaM V‘I€6HI>IX 3aHIATHH B AKaICMHUYCCKHUX Jacax

O0BEM TUCHUIITINHBI

Bcero yacos

Ouynas popma

3aounas ¢popma

o0ydeHust o0y4eHust
O0beM THCHUTTMHBI 504 504
KonrakTtHas pabdora
o0y4alommxcs ¢ npenojaaBaresieM (1o
BU/IaM ayJAUTOPHBIX y4eOHbIX 196 56
3aHATHIA) — BCEro:
B TOM YHCIIE: -
JIEKIIHT 84 28
3aHATUS CEMHHAPCKOTO THUIIA: -
MPaKTUYECKHUE 3aHATHUS 112 28
CamocrosiTesqibHast padora
(manmee — CPC) — Bcero: 308 448
B TOM YHCJIE: KOHTPOJIbHbIE 90 60
paboTHI,
MOJTOTOBKA K 3K3aMEHY 60 90
Uroro 150 150
Bua nmpomMexkyTouHoi IK3aMeH IK3aMeH

aTreCcTanumn




4.2. CTpyKTypa AUCUUTLIMHBI

Tabmuua 3
CTpyKTypa TUCHMILIHHBI U1 OYHOU (POPMBI 00yUEHHS
Ne Pa3nen/ tema Buasbl yuebHoii DopMBI Dopmupyembie HNuauka-
AU CHUTLTHHBI padoThl, B T.4. TeKyLIero KOMIIeTeHI[UH TOPBI
CaMOCTOSITeJIbHA KOHTPOJIA JAOCTHKEHU S
o | 1 pabora ycrneBaeMocTH KOMIIeTeH-
§ CTY/JI€eHTOB, Yac. 117171
= £ =
Sl 5| EE
2| EE &
1230
Eg

1 | ®yHkouy, ux 1]2 2 6 | [Ipakrudeckas OIIK-1 OIlK-1.1
KJ1accupuKanus u pabora. OIIK-1.2
CBOMCTBA

2 Teopus nipene- 12 4 6 | [Ipakrndeckas OIIK-1 OIlIK-1.1
JIOB Y TEXHHKA pabora. OIIK-1.2
BBIUHMCIICHUSI.

HenpepbIBHOCTS.

3 [TpousBoanas, 1|2 4 6 [IpakTruueckas OIIK-1 OIlK-1.1
g depenman, pabora. OIIK-1.2
CBOMCTBA H
TEXHHUKA
muddepenimpona
HUSL

4 [TonHoe uccne- 12 4 6 | [Ipakruueckas OIIK-1 OIlIK-1.1
noBaHue QyHK- paborTa. OIIK-1.2
UM C IIOMOIIBIO Teopernueckuii
MpeJIEI0OB U orpoc Ne 1.

IIPOM3BOIHBIX [TpousBonHble U
muddepenim-
aJbl

5 Heonpenenén- 14 4 6 | IIpakruyeckas OIIK-1 OIlK-1.1
HBIH UHTErpall, paborTa. OIIK-1.2
CBOWCTBA U T€X-

HUKA UHTErpU-
POBaHMSL.

6 OnpenenéHHbIit 1]2 4 6 | [IpakTuueckas OIIK-1 OIIK-1.1
UHTErpai, CBOMU- pabora. OIIK-1.2
CTBa U BbIUHUCIIE-

HHE.

7 | I'eomerpuueckoe | 1 | 2 2 6 | Ilpaxruueckas OIIK-1 OIIK-1.1
IIPUTIOKEHHUE pabota. OIIK-1.2
OIPEIEIIEHHOTO Teopernueckuii
UHTETpaja. onpoc Ne 2.

Heonpenenén-
HBIN U
OIIPEJCIIEHHBI-
UHTErpaibl




8 | ba3oBble nous- 2 2 6 | [IpakTuueckas OIIK-1 OIlIK-1.1
TS TOpUU Ud- pabora. OIIK-1.2
(hepeHImanbHBIX
YpaBHEHUH,
peleHue ypaBHe-

Huit 1-ro nopsiaka

9 | Onpenenureny. 2 2 6 | [Ipakruueckas OIIK-1 OIIK-1.1
Pemenune cucrem pabora. OIIK-1.2
o gpopmynam
Kpamepa

10 | BekropHas anre0- 2 4 6 | [Ipakrudeckas OIIK-1 OIIK-1.1
pa. JIuneitabie pabora. OIlK-1.2
BEKTOPHBIE
MPOCTPAHCTBA

11 | AHanutuyeckas 2 4 6 | [Ipakrudeckas OIIK-1 OIlK-1.1
reoMeTpusi Ha pabora. OIIK-1.2
TUTIOCKOCTH

12 | AmnanutHueckas 2 4 6 | [Ipakrudeckas OIIK-1 OIlK-1.1

reoMeTpus B pabora. OIIK-1.2
MPOCTPAHCTBE KontponbHnas
pabota
13 Anrebpa 2 2 6 | [Ipakruueckas OIIK-1 OIIK-1.1
KOMITJIEKCHBIX pabora. OIIK-1.2
YUCE. Teopernueckuii
Anrebpa ompoc Ne3.
MHOTOYJICHOB Anrebpa u aH.
reoMeTpust
Iloaroroska K 32
IK3aMeHy
¥ 28 | 42 | 110

14 | Pemenue 2 2 4 | IIpakTrueckas OIIK-1 OIlK-1.1
JIMHEWHBIX TU]- paborTa. OIIK-1.2
(hepeHIaTbHBIX
ypaBHEHUH 2-10
MOPsIZIKA C TOCT
kod¢dpurmenTamu

15 | 3agaua llltypma- 2 2 4 | IIpakTnueckas OIIK-1 OIlK-1.1

JInyBunis pabora. OIIK-1.2

16 | MatpuyHas anre- 2 4 4 | IIpakTnueckas p OIIK-1 OIlK-1.1
Opa, pelieHue nu- Teopernueckuii OIIK-1.2
HEWHBIX CHCTEM. ompoc Ne 1.

Huddepenim-
QJIbHBIE
ypaBHEHUS

17 | Tpéxnuaronans- 2 2 4 | IlpakTnueckas OIIK-1 OIlIK-1.1
Hasl IPOrOHKa paborta. OIIK-1.2




18 | 3agaua Ha 2|2 4 4 | IpakTrueckas OIIK-1 OIlIK-1.1
COOCTBEHHBIC paborTa. OIIK-1.2
qucia u
COOCTBEHHBIC
BEKTOPBI

19 | Pemenue cucrem | 2 | 2 4 4 | [IpakTrueckas OIIK-1 OIlIK-1.1
mid. yp-uit ¢ mo- pabora. OIlK-1.2
CTOSIHHBIMHU KO3(. Teopernueckuii

ompoc Ne 2
Martpuusl u
CHCTEMBI

20 | Yucnosble psabl 2|2 4 4 | [IpakTrueckas

pabora

21 | Crenensble psimsl | 2 | 2 2 4 | [IpakTrueckas OIIK-1 OIlK-1.1

pabora. OIlK-1.2

22 | Oproronaneubie | 2 | 2 2 4 | [IpakTrueckas OIIK-1 OIlK-1.1

pAIbBI pabora. OIIK-1.2

23 | bazoBeie monsitust | 2 | 2 2 4 | [IpakTrueckas OIIK-1 OIlK-1.1
Teopun QYHKIMH pabora. OIlK-1.2
2-x ,3-x mepe-

MeHHBIX. YacT-
HbIE TIPOU3BOJI-
HBIE,

24 | DKCTpeMyMBbl 2|2 2 [TpakTnueckast OIIK-1 OIIK-1.1
GbyHKIMN OBYX pabota OIIK-1.2
MIePEMEHHBIX.

Haub6. u naum.
3HAYCHUS

25 | KpuBonuHeiinbie 2|2 4 4 | IlpakTrueckas OIIK-1 OIIK-1.1
WHTETpajbl paborta. OIIK-1.2

26 JIBoiiHbIE 212 4 4 | IIpakTrueckas OIIK-1 OIlK-1.1

HWHTETpabl. paborTa. OIIK-1.2
Kontponbhas
pabota
27 Tpoiinbie 212 2 4 | IIpakTrueckas OIIK-1 OIlK-1.1
WHTETpajIbl paborTa. OIIK-1.2
Teopernueckuit
ompoc Ne 3.
Hurerpanst
28 OneMeHTsI - | - 2 ---- | IIpakTnyeckas OIIK-1 OIIK-1.1
TEOPHUH IO pabota. OIIK-1.2
IHoaroroBkak | -- | -- - 50
IK3aMeHy
¥ 2|28 42 | 110




29 | Pemenue onHo- 4 4 3 | Ilpakruueckas OIIK-1 OIlIK-1.1
MEpHOTO ypaBHe- pabora. OIIK-1.2
HUS TETUIONPO-

BO/IBOJTHOCTH
metoaoM Dypre

30 | Pemenue oxaso- 2 2 3 | IIpakruueckas OIIK-1 OIlIK-1.1
MEPHOI0 BOJIHO- pabora. OIIK-1.2
BOTO yYpaBHCHHS
meTtoaoM Dypbe

31 | Pemenue nBy- 4 4 3 | IIpakruueckas OIIK-1 OIlIK-1.1
MEpHOTO ypaBHe- pabora. OIlK-1.2
Hus Jlamutaca me-

To0M Dypbe

32 UYucneHnHsle 4 4 3 | IIpaktuueckas OIIK-1 OIlK-1.1
METO/1bI PEILIEHUS pabora. OIIK-1.2
muddepenimab- Teopernueckuii

HBIX YpaBHEHUH omnpoc Ne 1.
YucneHnusie
METOTBI
peteHus 1.yp.

33 | CeTOYHBIN METOT 2 2 3 [IpakTruueckas OIIK-1 OIlK-1.1
penieHus ypaBHe- pabora OIIK-1.2
HUS TEIUIONpO-

BOJHOCTH.

34 | CeTOYHBIN METON 4 4 3 [TpakTruueckas OIIK-1 OIlK-1.1
peuieHust BOJIHO- pabora. OIIK-1.2
BOT'O ypaBHEHHUSI.

35 | CeTOYHBIN METOT 4 4 3 [TpakTruyeckas OIIK-1 OIlK-1.1
pelieHus ypas- paborta. OIIK-1.2
HeHus Jlamutaca u KoHnTponbHas
[Tyaccona. paborta.

36 | Meron nepemen- 2 2 3 OIIK-1 OIIK-1.1
HBIX HaIlpaBJle- [IpakTuueckas OIIK-1.2
HUHN [T ABYyMeEp- pabota
HOTO ypaBHEHHS
TEIUIOMPOBOTHO-

CTU
37 CnenuanbsHeie 2 2 3 | Teoperuueckuit OIIK-1 OIIK-1.1
(GyHKIMH. ompoc Ne 2. OIIK-1.2
[TonmHOMBI YucneHnusie me-
Jlexxanppa, TOJBI pelIeHUS
MHOTOUJICHBI ypaBHEHHIA
YeObImeBa Mart. pu3MKu
- IMoaroroBka k --- --- 61 OIIK-1 OIlK-1.1
IK3aMEeHy OIlK-1.2
28 | 28 88




CTpyKTypa JUCUUIUIMHBI U1 3209HOU (POPMBI 00YUeHUS

Tabnuua 4
Ne Pa3nen/ Tema Buasbl yueoHoii DopMbI ®opmupyemsbl| HNumuka-
AU CHUTLTHHBI padoThl, B T.4. TeKyLIero e TOPBI
CcaMoCTOsITeJIbHas KOHTPOJIAA KOMIIeTeHI[HH | T0CTHKEHH
padora ycneBaeMoCcTH |
2 | cTy1eHToB, yac. KOMIIEeTEH-
? % = i
= QO =
= | £ 5 ©
< - | A
) < 30
2 22
==

1 | ®yHKIMH, X 1| --- --- 8 | —mmmmmeee OIIK-1 OIlK-1.1
Kiaccuukanus u OIIK-1.2
CBOMCTBA

2 | Teopwus npeneioB u 1 | - - 8 | e OI1K-1 OIIK-1.1
TEXHHUKA BEIYUCIICHUA. OIIK-1.2
HenpepbiBHOCTS.

3 [TpounsBoHas, 1| - 8 | smmmeemeemeeeeees OIIK-1 OIlK-1.1
g depeHmman, OIIK-1.2
CBOMCTBA M TEXHUKA
muddepeHIpoBaHUS.

4 ITosHOE MCCIeqoBa- 1| - 8 | - OIIK-1 OIlK-1.1
HUE PYHKIHIHA C OIIK-1.2
MTOMOIIBIO TIPEETIOB
Y IPOU3BOIHBIX

5 | Heompenenén- 1|2 2 8 | mpakTuueckas OIIK-1 OIlK-1.1
HBIH UHTErpa, paborta c perie- OIIK-1.2
CBOICTBA U TEXHUKA HUEM IPUMEPOB
WHTETPUPOBAHUSL.

6 | OnpenenéHHblil 1 ]2 2 8 MpaKkTH4ecKas OIIK-1 OIIK-1.1
WHTETpaJl, CBOMCTBA U pabora ¢ perie- OIIK-1.2
BBIUMCIICHUE. HUEM MPUMEPOB

7 | 'eomerpuueckoe 12 2 8 MpaKkTH4ecKas OIIK-1 OIlK-1.1
IIPUIIOKEHHE paborta c perie- OIIK-1.2
OINPEIEIIEHHOTO HUEM IIPUMEPOB
UHTErpana.

8 | basoBble noHATHSA 1 ]2 2 8 | mpakTH4ecKast OIIK-1 OIIK-1.1
Teopuu auddepeniu- paborta c perie- OIIK-1.2
QIBHBIX YPaBHEHUH, HHUEM MIPUMEPOB
pelieHue ypaBHEHUM
1-ro nopsiaka

9 | Onpenenureny. 1 | -- I B OIIK-1 OIlK-1.1
Pemenue cucrem no OIIK-1.2
¢dopmynam Kpamepa




10 | Bekrophas anreGpa. --- 8 |- OIlK-1 OIlK-1.1
JIuneiiHbie BEKTOP- OIIK-1.2
HBIE IPOCTPAHCTBA
11 | AHanuruyeckas --- 8 | mmmemememeeeee- OIIK-1 OIlK-1.1
reoMeTpHsl Ha OIIK-1.2
TUIOCKOCTH
12 Ananutnueckas --- & I OIIK-1 OIlK-1.1
rE€OMETpHUSI B OIIK-1.2
MIPOCTPAHCTBE
13 Anrebpa --- 8 | - OIlK-1 OIlK-1.1
KOMIIJIEKCHBIX YHCETI. OIlK-1.2
Anrebpa
MHOTOYJICHOB
14 | Pemenue nuHeHbIX 2 2 8 | IlpakTrueckas OIIK-1 OIlK-1.1
T depeHIaTbHBIX pabora c perie- OIlK-1.2
YpPaBHEHUH 2-TO HHUEM IIPUMEPOB
MOpsIIKa € TOCT
KO3 dULMEHTaMU
15 3anava ITypma- 2 2 8 | mpakTHueckas OIIK-1 OIlK-1.1
JInyBumis pabora c pernie- OIIK-1.2
HHUEM [IPUMEPOB
16 | Marpuyunas anre0pa, 2 2 8 | mpakTuueckas OIIK-1 OIIK-1.1
pEILIEeHNE TMHEWHBIX pabora c pernie- OIIK-1.2
CHCTEM. HUEM [IPUMEPOB
17 | Meron tpéxauaro- --- 8 | -mmmemeeee- OIIK-1 OIIK-1.1
HaJIbHOU MPOTOHKHU OIIK-1.2
IToaroroBka k --- ---- 88 | - e | e
9K3aMeHy
)X 14 14 224 | - | e | e
18 | 3amauya Ha --- 8 | mmme- OIIK-1 OIlK-1.1
cOOCTBEHHBIE UNCIa U OIIK-1.2
COOCTBEHHBIE
BEKTOPbI
19 | Pemenue cucrem --- 8 | =mmmemmemeeee- OIIK-1 OIlK-1.1
aud. yp-uit ¢ mno- OIIK-1.2
CTOSIHHBIMU K09 (.
20 | Yucnosele pspl --- 8 | =mmmemmememeeee- OIIK-1 OIlK-1.1
OIIK-1.2
21 | CreneHHbie psibl --- 8 | meemmmmeeeee- OIlK-1 OIIK-1.1
OIIK-1.2
22 OpToroHanbHbIe --- 8 | - OIlK-1 OIIK-1.1
psbI OIlK-1.2




23 | basosble noHATHA --- e B < B B OIIK-1 OIlIK-1.1
Teopuu GyHKIHUI 2-X, OIIK-1.2
3-X MEepEeMECHHBIX.

YacTHble IPOU3BO/I-
HBIE,

24 | DKCTpeMyMbl e B B ¢ B B OIIK-1 OIlIK-1.1
GbyHKIUH 1BYX OIIK-1.2
nepeMmeHHbIX. Hauo. u
HaWM. 3HAYCHUS

25 | KpuBonuHelinbsie --- - | 8 | - OIIK-1 OIlK-1.1
MHTETpaJibl OIIK-1.2

26 | /[BOiTHbIEC MHTETrPAIIBI. - — | 8 | - OIIK-1 OIlK-1.1

OIIK-1.2

27 | Tpolinbie HHTETpaIbI - — | 8 | e OIIK-1 OIlK-1.1

OIIK-1.2

28 | DIIEMEHTHI TEOPUH —— - | 8 |- OIIK-1 OIlK-1.1
T0JIA OIlK-1.2

29 | Pemenune oqHo- 2 2 | 8 |- OIIK-1 OIlK-1.1
MEpPHOTO YPABHEHUS OIIK-1.2
TEIUIONPOBOTHOCTU
metoaoM Dypre

30 | Pemienue onmo- 2 2 [TpakTryeckas OIIK-1 OIlK-1.1
MEPHOT'O BOJIHO- pabora. OIIK-1.2
BOT'O YpaBHEHMS
MeTo0M Dypbe

31 | Pemenue aBy- 2 2 ITpakTuueckas OIIK-1 OIIK-1.1
MEpPHOTI'0 YpaBHEHUS pabora. OIIK-1.2
Jlannaca metogom
dypbe

32 | YucneHHbIE METOABI 2 2 ITpakTuueckas OIIK-1 OIIK-1.1

peleHus pabora. OIIK-1.2
muddepeHIaTbHBIX
YpaBHEHHI

33 | CerouHblii METOA 2 2 [TpakTuueckas OIIK-1 OIIK-1.1
pelIeHns ypaBHEHUS pabota OIIK-1.2
TEIUIONPOBOJHOCTH.

34 | CeTouHBIN METOX 2 2 [TpakTnyeckast OIIK-1 OIIK-1.1
pELIEHNs BOJTHOBOTO pabora. OIIK-1.2
YpaBHEHHUS.

35 | CeTouHBIN METOX 2 2 [TpakTnyeckast OIIK-1 OIIK-1.1
pelieHus: ypaBHEHUS pabora. OIIK-1.2
Jlarnaca u [lyaccona

36 | Meroxa nepeMeHHBIX 2 2 [IpakTrueckas OIIK-1 OIlIK-1.1
HaIpaBJICHUN JIst pabota OIIK-1.2

yp-Hsl TEIIONPOBO/.




37

CrniennanbHbie (QyHK- 2 | - 8 | - OIIK-1 OIlK-1.1
uuu. Iommuomsr Jle- OIIK-1.2
KaH/pa, MHOTOYJICHBI
UYeObliieBa

IMoaroroska K 2 | - | S e B B
IK3aMeHy

-------------- 2 (14 | 14 | 224 | —mmmmmmees [ [ e

4.3. Coneprxanue THCHUTLTHHBI

4.3.1. ®ynknun, kiaaccupukanus u cBoiicTBa

Omnpenenenue ¢yHkuun. CrocoObl 3amanus (QyHKIMH. BuUabl aHAIMTHYECKOTO 3aJlaHUS
(GyHKIMM: SBHBIN, HEesBHBIM, napamerpuueckuil. [lonsTue snemeHTapHbix (pyHkuuid. Panmo-
HaJbHBIE U UppalMOHaJIbHble QYHKIMU. JInHelHas koMmOuHanus QyHKuui. OCHOBHBIE CBOM-
CTBa: 00JIacTh ompejeneHusi, YETHOCTh, HEUETHOCTh, MOHOTOHHOCTh, KOPHH, MEPUOIUMYHOCTD,
orpaHn4YeHHOCTh. [loHsATHE OOpaTHOW (GyHKIIMM W yciaoBUe e€ cymiecTBOBaHWs. JIMHEWHas
3aBUCHUMOCTD U JIMHEHHAs HE3aBUCUMOCTD (DYHKITUH.

4.3.2. Teopusi pe/ieJioB M TeXHUKA BbIuncaeHusi. HempepbiBHOCTH

OcHOBHBIE TTOHATHUS U OTNPEAETICHHS: OKPECTHOCTh TOUKH, TPAHUYHbIE U BHYTPEHHUE TOYKH,
npenenbHble Toukd. Onpenenenue npenena Gpynkuuu B Touke (mo Kommn). Ilonarue 6eckoney-
HOTO Ipejena.

CaotictBa npegena. EnMHCTBEHHOCTh. ATIUTUBHOCTh. OgHOpoaHOCTh. [Ipenen mpoussene-
Hus. IIpenen orHomenus. Ilepexon k mpemeny B HepaBeHCTBaxX (CBOWCTBO MOHOTOHHOCTH).
Teopema o cxxaroit pynkuun. [Ipenen komno3unmu GyHKIIAN.

TexHuka BbIUMCICHUS OpenesoB. Buasl HeonpenenéHHocTel u ux packpeitue. Onpenene-
HHUE OECKOHEYHO MayIbIX W MX cpaBHeHHe. CBoiicTBa OeCKOHEUHO MaibiX. CIIMCOK OCHOBHBIX
9KBHUBAJIEHTHBIX OecKkOHEUYHO ManbiX. OCHOBHOE CBOMCTBO SKBUBAJCHTHBIX OECKOHEYHO Ma-
JIBIX.

Onpenenenrne OECKOHEYHO OOJBIINX, UX CPaBHEHUE U cBOWcTBAa. OCHOBHOE CBOWCTBO IKBHU-
BaJICHTHBIX OECKOHEYHO OOJbIIUX. PackpbiTie HeonpenenéHHOCTEe ¢ MOMOIIbIO SKBUBAJICHT-
HBbIX OECKOHEUHO MaJbIX U OeckoHeuHO Ooibiiux. [IepBblil 1 BTOpOl 3amedareabHbIe Mpeje-
JIBI ¥ UX 00001IeHE.

HenpepeiBHOCTh. OrmipeneneHne npupalieHus aprymMeHTa u npupaiieHus Gyakiuuu. OgHo-
CTOPOHHUE IpeAEIbl B TOUKE: JICBOCTOPOHHUI U MPAaBOCTOPOHHUIM mpeensl. Tpu onpeneneHus
HEeMpephIBHOCTU (DYHKIIMHM B TOYKE W UX B3aUMOCBs3b. Omnepanuu HajJ HelpepbIBHBIMU (DyHK-
LUSMHU B TOUKE: CII0)KEHHE, YMHOKEHHE, JIeJICHUEe, BO3BE/ICHUE B CTEICHb, IOTapHU(PMUPOBAHUE,
koMmmo3uius. HenpepbiBHOCTD PpyHKIIMHU B 001acT. OJHOCTOPOHHSISI HETIPEPHIBHOCTb.

OCHOBHEIC CBOWMCTBA HEMPEPBIBHBIX HA OTpPe3Kke (DYHKIHMH. JIBe Teopemsl Beiiep-
mrpacca, reopema Komm, Teopema bonbiano - Komm. Teopema o HenpepbIBHOCTH 00paTHON
¢ynkuuu. HenmpepblBHOCTD 3lieMEHTapHbIX (QyHKIMNA. PaBHOMEpHas HENPephIBHOCTh B UHTEP-
Basie. Teopema Kanropa o paBHOMepHOI HeNpepbIBHOCTU (YHKIMIT Ha OTpe3Ke.

Touku pa3peiBa 1 ux kiaaccudukaius. Pa3ppIBbl IepBOro poja, ycTpaHuMble pa3pbiBbl. Pas-
pBIBBI BTOpOro poja. IlpuBectu npumeps! rpaguueckux 06pa3oB pa3pbIBOB IEPBOTO U BTOPOTO
pona.

4.3.3. Ilpon3Boanas, nudp¢epeHunal, cBoOicTBa U TeXHUKA TH(PepeHHpPOBAHUS

Omnpenenenue npousBogHol. uddepenuupyembie QyHKIMH, HENPEphIBHO IuepeHIy-
pyemble (yHKIMM, Tiaagkue (QyHKIUH. BBIBOJ NMPOM3BOAHBIX MPOCTEHUIIMX 3IIEMEHTAPHBIX
¢ynkuuit. opmynbl npousBeeHUs U OTHoIeHus: GyHKiui. AuddepeHurpoBanue KoMIo3u-
U QYHKIMA, 0OpaTHBIX U apaMeTpUUecKu 3a1aHHbIX QyHkmii. Jlorapupmudeckoe audde-




peniupoBanue (aBa cioco6a). Juddepennumansusie Teopemsr o cpennem: epma, Pos, Jlar-
pamxka, Komm. IIpaBmiio Jlonurans s HaxXOXAEHUS Ipenesia OTHOUIeHUs (yHKIuH. Pusu-
YECKUH U T€OMETPUYECKUIM CMBICII IIPOU3BOAHOM.

uddepenmman. Onpenenenve audpdepennuana (QyHKIUMH H €ro IeOMETPUYECKHI
cmbicn. Jluddepennuman aprymenra. OcHoBHBIE cBoOicTBa nuddepeHnuana: 0IHOPOIHOCTD,
anuTuBHOCTh. Jluddepenunan mpousBeaeHuss M OTHOIICHUs (yHKIUH. MHBapHaHTHOCTH
¢dopmbl TiepBoro muddepennuana. Beipaxenue npou3BoaHON depe3 muddepenmmansr. Ore-
parop muddepeHIPOBaHUS.

4.3.4. IlotHoe uccaenoBanue PyHKUIUI ¢ MOMOIIBIO MPeaeI0oB H MPOU3BOAHBIX

AcuMnToThl. Knaccupukanus acumMnror. Onpenenenne HakIOHHON acumnToThl. Heo6xo-
JIMMOE YCIIOBHE CYIIECTBOBAHMUS HAKIIOHHBIX acuMITOT. [locTpoenne Gpopmyn aist BEIYUCTICHHS
nmapaMeTpoB HAKIIOHHOW acCUMNITOTHI. | OpHM30HTaNbHBIE aCUMIITOTHI. BepTHKalbHBIE aCHMIITO-
ThI. HeoOXommMoe ycIioBUe CyIECTBOBAHUS BEPTUKATBHBIX aCUMIITOT.

Haxosxnenne nHTEpBaIOB MOHOTOHHOCTH (DYHKIIMH C TIOMOIIBIO TIPOM3BOIHBIX. Onpezene-
HUe Touek 3KkcTpeMyma. CranmoHapHblie ToukH Auddepenupyemsx GpyHkuuid. /[Ba nocrarou-
HBIX YCIIOBHS CYIIIECTBOBAHUS TOUEK MaKCUMyMa MM MUHUMYMa.

Haubonpiiee n HauMeHbIliee 3HaUYeHUs HempepbiBHOW (yHKIMU. Teopema Beiiepmrpacca.
ANTOpUTM HaXO0XKJIE€HUS HauOOJIBIIEr0 M HauMEHbIEro 3HaYeHu nuddepeHunpyeMoit GpyHk-
uu. Beimykiocts rpaduka GyHKIME BBepX U BHU3. Touku neperuda. OnpeneneHne BUIa BbI-
MYKJIOCTH UM HaXOXIEHHE TOUEK Mepernda ¢ moMouIpi0 BTOPOil MPOU3BOIHOM.

[Topsimok momHOTO MccnenoBanus PYHKIIMK U TOCTPOeHHE €€ rpaduyeckoro oopasa.

4.3.5. HeonpeneaéHHblii HHTErpaJj, CBOMCTBA U TEXHUKA HHTETPUPOBAHMSA.

OcHOBHbIE TIOHATUS M ONpENENCHUS: MOAbIHTErpaibHas (QYHKIMS, MOABIHTErPAIbHOE
BBIpa)KEHUE, MEpPEeMEHHAas WHTETPUPOBAHUS, OMNEpaTop UHTErpupoBaHus. CBSA3b MeEXIy
muddepeHurpoBaHeM M HHTerpupoBaHueM. OcCHOBHbIE TaOnuuHble HHTErpajibl. CBoHcCTBa
HEONPEeeIEHHBIX HHTETPAJIOB: OTHOPOIHOCTb, aJJTUTUBHOCTD — TUHEHHOCTbD.

TexHrWKa MHTErPUPOBAHUS. MeToa pasiokKeHHs, METO IOJCTAaHOBKH, WHTErPUPOBa-
HUE MO 4YacTsaM (C BBIBOJOM (OpPMYJbl), PEKYPCUBHOE U PEKYPPEHTHOE WHTETPUPOBAHUE.
Jpo6Ho paroHangbHble (PYHKIUN U WX KiIacCHU(UKAIUs: HENpaBUIbHBIE JpOOU, MPaBUIIbHbBIE
npo6u. [Ipocreiimme npobu u ux kinaccudukanus. Paznoxkenue npaBuibHbIX ApoOel Ha mpo-
cTeiine MeToJIoM HeompenenéHHbIX KoddduunenTos. [Ipeacrapnenue HenpaBUIbLHON Ipoou
B BHJIE CyMMBI MOJIMHOMA M MPaBUILHON APOOH.

WurerpupoBanue npoOHO panuoHanbHBIX (QyHKIUNA. VHTErpupoBaHne HEKOTOPBIX TPHUIO-
HoMmeTpudeckux ¢GyHKui. TpuroHomerpuueckas MOJCTAHOBKA M YHHUBEpCAIbHAs TPUTOHO-
MeTpHuecKas MoJACTaHOBKA.

4.3.6. OnpenenéHHblil MHTErpaJi, CBOICTBA U CIIOCOObI BHIYMCIEHHUS

[TocTpoenne MHTErpanbHOW CYMMBI M OIpPEACIICHUE ONPEAENEHHOIO UHTErpayia. Y CIOBHS
uHTerpupyemoctu. CBONCTBA: OJHOPOIHOCTD, AAUTUBHOCTD O MOJABIHTETPAIbHON (PYHKIIUH,
aJTUTUBHOCTH IO 00JIACTH MHTErPUPOBAHUS, MOHOTOHHOCTh, TEOPEMA O CPEAHEM, COXpaHEHHE
3HaKa, CBSI3b MPEAENOB UHTErpupoBanus. OlLleHKa 3HaUeHUI UHTerpasa.

Boruncnenue. @opmyna HeiotoHa - Jleitbnuna. Metos nojictaHOBKH, (hopMylia HHTETPUPO-
BaHUSA 10 YacTsAM. VHTerpupoBaHne 4YETHBIX U HEUETHBIX DYHKIUN 110 CUMMETPUYHOMY HUHTEP-
Banmy. HecoOcTBeHHBIE HHTETPANIBI IEPBOTO M BTOPOTO BUJIA, X BBIYUCICHHE C TIOMOIIBIO TIpe-
JIETIOB

OpToroHanabHble CUCTEMBl QDYHKIUN. Onpenenenue. [IpuMepsl TPUTOHOMETPHYECKHX

- . kmx T 00
cucteM oproroHanbHeX Gynkmmii Ha otpeske [—[ []:  {sin __, cos—_ } M Ha OT-
l k=

o) 0
peske [0, ]: {Sinlz}
Lk

kmx,®
, {cos_}
!

=1 k=0



4.3.7. T'eomeTpryecKkoe NPUIIOKEHHE ONPeAeIEHHOT0 MHTerpaJa
Boruncnenue momanau miockux ¢uryp. BeiBox (Gopmynsl BBIYHMCICHHS JUIMHBI TUIOCKOU
KpHuBOi. BeiBoa hopMyIibl, C MOMOIIIBIO KOTOPOI BEIYHUCISETCS 00BbEM Tella BpaIleHuUsI.

4.3.8. ba3oBble nOHATHA Teopun AU PepeHMATBLHBIX YPABHEHUH U
€1oco0blI penieHusi MPoCTeHIIMX YPaBHEeHU I

Knaccudukanms ypaBHSHHMH: NOpSOK, IMHEHHOCTb, HEIMHEHHOCTH, OJHOPOJHOCTD,
HEOTHOPOJHOCTb, C TIOCTOSTHHBIMH KOA(P(PHUIIMEHTAMHU U ¢ IEPEMEHHBIMH KO3 PHUIIMEHTaAMH.

Knaccudukais pemeHuii: obmee penieHue, OOMMHA HHTErpal, YacTHOE PEIICHHME,
ocoboe pemenue. OcoObIe TOUKH.

HDOCTGP'IHJI/Ie I[I/Id)d)eDeHHI/IaJIBHBIe YPABHCHUA ITICPBOI'O IIOPAJIKA. YpaBHeHI/ISI C
pa3enEHHBIMU NIEPEMEHHBIMU M YPAaBHEHHMs C PA3JCILIIOLNIMMUCA NEpEeMEHHbBIMU. PereHne
JmuHeHoro nuddepeHIanTbHOT0 ypaBHEHUS IEPBOTO MOpsAIKa ¢ epeMeHHbIMU K03 duiineH-
tamu MetosioM . bepuymnu. Pemenne ypasuenus U. bepnymnu — HenuneliHoro nuddepen-
LMAJIbHOIO YPAaBHEHHUs MEPBOro MOpsAKa C MepeMeHHbIMU Kodd¢uimenTamu. Pemenue ypas-
HEHHM, COACPKALIUX TOJIBKO OJIHY IEPEMEHHYIO.

3anaya Koy, Pemenve ypaBaenus 1-ro mopsika ¢ 3a1aHHBIMA HaYaIbHBIMU YCITOBUSMU.
4.3.9. Onpeneanrenu
I'eomerpuueckas noctaHoBka. Anredpanyeckas noctaHoBka. CBolCTBa omnpenenuresneii BTo-

poro nopsiaka. Onpeaenureny TPeThero nopsaka. Onpeaenurenu N-ro MOpsSaKa U CrocoObl UX
BeIunciieHus. Teopema Jlamnaca.

4.3.10. BexTopHasi ajaredopa u JIuHeiliHble BeKTOPHbIE MPOCTPAHCTBA

bazoBbie oHaTHs. JInHeitHble onepanuu. HennHeiltHbie onepaiyu: CKasIpHOE, BEKTOPHOE U
CMeIIaHHOe Mpou3BeaeHus. KomnHeapHOCTh U KOMIUIAaHAPHOCTh BEKTOPOB. BekTopHblii Oa-
3uc. JInHEelHbIe U HEIMHEHHBIC OTIEpalli B KOOPJMHATHOH (hopme.

bazoBbie nonsTusa. Jluneitnsie oneparuu. CkansipHoe NpousBefeHre. EBKINUIOBBI BEKTOP-
Hble mnpocTtpaHcTBa. Hopma Bektopa. HepaBenctBo Komm — ByHsIKOBCKkOro. Yrom Mmexmy
BekTOpamu JIMHEHas 3aBUCUMOCTh M JIMHEHHAas HE3aBUCHUMOCTb BEKTOpoB. basuc. Oproro-
HaJbHBIE CUCTEMbl BEKTOPOB U OPTOrOHaNIbHBIN Oa3uc. [locTpoeHne opTOroHanbHOrO U OpPTO-
HOPMHUPOBAHHOTO 6a3uca B N- MEPHOM BEKTOPHOM MPOCTPAHCTBE.

4.3.11. AHanmuTHYecKasi reoMeTpHsi HA MJIOCKOCTH
JlexkapToBBI cHCTEMBbl KOOpAMHAT Ha miiockocTu. [IpeoOpa3oBanue cucrembl koopaunar. Ilo-
JIsipHas cucreMa KoopAauHaT. CBsI3b MOJISIPHOM CUCTEMBI KOOpAUHAT ¢ AekapToBoil. [locTpoenue
YpaBHEHUH MPAMOM: ypaBHEHHE MPSAMOM MO JABYM 33JlaHHBIM TOYKAaM, TapaMEeTPUUECKUE YpaB-
HEHUS MPSAMOM, ypaBHEHHUE MPSAMOI C YIIIOBBIM KOX(PPHUIIMEHTOM, YpaBHEHHE MPSMOM B OTpE3-
Kax, ypaBHEHHUE MPSMOI M0 3aJJaHHOW TOYKE U BEKTOPY, 00IIee ypaBHEHUE MPSAMOil, HOpMaib-
HO€ YpaBHEHHE MPSIMOM.

Kpussie BTOpOro mopsiaka. BelBoJ KaHOHMYECKHUX YPaBHEHUW KPUBBIX 2-TO MOpPSAJIKA: OK-
PYXKXHOCTH, dIUIUICA, TUiepOoibl u napadoiisl. [IpuBenenue ypaBHeHU 2-0ii CTENEHH K KaHO-
HU4eckoMy Buay. YacTHble ciydan. OOmumii caydaid. lHBapuaHThl ypaBHEHHUs 2-011 CTENEHN.

4.3.12. AnanuTHYecKasi reoMeTpHsl B IPOCTPAHCTBE

BbIBO| ypaBHEHMI IUIOCKOCTH: YPaBHEHHE IUIOCKOCTH IO IaHHBIM JBYM BEKTOpPaM U TOUKE,
ypaBHEHHE IJIOCKOCTH 1O TPEM TOUKaM, ypaBHEHHE IJIOCKOCTH B OTpe3Kax, oOliee ypaBHEHHE
IIJIOCKOCTH, HOPMAJIBHOE YpPaBHEHHUE IUIOCKOCTH. HenouHble ypaBHEHNS MIJIOCKOCTH.

BeiBO ypaBHEHUH NPSAMOU 10 ABYM 3aJaHHBIM TOYKaM, I10 3aJJaHHON TOUYKE U BEKTOpY. BbI-
BOJ MTapaMeTPUUECKUX YpaBHEHHH MpsiMOil 1 oOIero ypaBHeHus npsimoil. [loBepxXHOCTH BTO-
poro nopsaka. Llnnraapudeckne mnoBEpXHOCTH.

4.3.13. Anredpa KOMIJIEKCHBIX YHCeJ U aJiredpa MHOT04JIEHOB

AnreOpanyeckast popma u apudmernueckue neiictBus. ConpspkE€HHbIE YHCIa U MX CBOM-
crBa. I'padpuueckuii o6pa3. Tpuronomerpudeckas ¢popma. Apudmernueckue 1eiicTBUS B TpH-




roHomerpuueckoil popme. Bo3Benenue B crenens (popmyna MyaBpa) v u3BIeYeHUE KOPHS B
Tpuronomerpuyeckoi popme. @opmyna Diinepa, mokazarenpHas Gopma, BO3BEICHHE B CTe-
NIeHb W W3BJICYEHUE KOPHS M3 KOMIUIEKCHOTO YHMCIia B MOKa3aTenbHOU ¢opme. I'paduyecknit
00pa3 KOpHEH.

bazoBbie mousTHs. Onepanuy HaJ MHOTOWICHAMH: CIIOKEHHE, BEIUMTaHHE, yMHOKeHue. [le-
nenue 0e3 ocraTka M jaeieHue ¢ ocraTkoM. Kopuu MHorouwreHa. OCHOBHasi Teopema aiareOphl.
CrnenctBust U3 OCHOBHOW TEOPEMBI: YMCIIO KOPHEW B MHOXKECTBE KOMIUIEKCHBIX yrces. Teopema
be3y. O600ménnas Teopema Buera. Pa3noxeHne MoOJMHOMOB Ha MHOXXH-TEIH B MHOXKECTBE
KOMIUIEKCHBIX YHCEl U B MHOXKECTBE JCHCTBHUTENBHBIX YHCEN. 3HAMEHHUTHIC ITOJIHMHOMBI:
noiauHoM Jlarpanska, nosimaoM HeroToHa.

4.3.14. Iu¢depenuuaibHble ypaBHeHH 2-TO MOPSAIKA
HDOCT@fIH.IPI@ I[I/Id)d)eDeHHI/IaJ'IBHBIe VPABHCHHUI BTOPOIr0 Mmopdaka. Ilonsrue
JMHEIHOW HE3aBUCUMOCTH JBYX (pyHKUMH. CBS3b KOJMYECTBA MPOU3BOJIBHBIX MOCTOSHHBIX C
nopsiikoM ypaBHeHus. [locTpoenue oO1ero pemeHust JMHEHHOro 0 JHOPOIHOTO AU(depeHLn -
QJIbHOTO YpaBHEHUS BTOPOTO MOPsI/IKA C HOCTOSTHHBIMU KO3 GUIIMEHTaMHU METOI0M Diepa.

MeTton Ditnepa. Beibop ananuTuueckoro Buja perenus. [locTpoenne xapakTeprcTuyec-
KO0 YpaBHEHHUS U HaXokJieHue ero kopHeil. Iloctpoenue oOmiero pemeHust B 3aBUCUMOCTH OT
BHJIa KOPHEW XapaKTEPUCTUYECKOTO YPABHEHUS: pa3Hble IEHCTBUTENIbHBIE KOPHU, KOPEHB OJIMH
KpPaTHOCTH 2, KOMIUIEKCHbIE KOPHHA, MHAMBIE KOPHH.

Pemenue JTMHENHOTO HCOAHOPOAHOT'O JII/IdeJGDeHIII/IaJIBHOFO YPaBHCHHUS BTOPO-

r'0 MOpSIAKa C MOCTOSTHHBIMU KOY(hPUIIMEHTAMU: MeTooM Jlarpamxka (MeToI0M BapHa-
LMW TPOU3BOJIBHBIX MOCTOSIHHBIX) U METOJOM HeompeAenéHHbIX Ko3dduunentoB. OTaenbHO
paccMOTpPETh YaCTHBIN ClTydal, KOT/a MpaBasi 4acTh TAKUX YPAaBHEHHUH SBIIIETCS CYMMOU (PyHK-
UM , KOTOPbIE TPUHAAJISKAT K Pa3HbIM KjaccaM (QyHKITHM.

Pemienue 3agaun Komu. IMocranoska 3agaun. CBs3b NOPSAKA YPABHEHUS C KOJIMYECT-
BOM HayaJbHBIX YCIOBUM.

4.3.15. 3apaua lTtypma - JInyBULIS.

Pemenne mnpocteitmero ypaBHenus Iltypma - JlmyBuias ais TpUBHUAIBHBIX KpPaeBBIX
ycnoBuit 1-ro,2-ro u 3-ro poaa. HaxoxkaeHne cOOCTBEHHBIX YHMCEN U COOCTBEHHBIX BEKTOPOB
JUTSL KaXKJ0TO BHJIa KPAEBbIX YCIOBHM.

4.3.16. MaTpuuHas a;iredpa u pelieHue JUHEHHbIX CHCTEM

bazoBeie moHsTHA. JIuHEHHbIE omepaluy HaJ MaTpULlaMUd M CBOMCTBA ATHUX OIEpaIuil.
YMHOXKEHHE MaTpHll U CBOKMCTBA 3TOW onepanuu. [loHsTHE TMHEHHON HE3aBUCUMOCTH CTPOKHU
U CTOJIONOB. PaHr Marpuiiel. DJIeMEHTapHbBIE NMPeoOpa3oBaHUs MaTPHIIbl. JKBHUBAJICHTHBIC
MaTpullbl U uX cBoiicTBa. KBaapatHeie marpuibl. Kiaccudukamus KBaApaTHBIX MAaTPHII.
[IpeoOpazoBanue 6a31MCOB C MOMOIILIO MATPHIL.

CucTeMbl JINHEWHBIX YPaBHEHUH.

Heonnoponnsie cucreMsl. bazoseie nonsatus. Teopema Kponekepa - Kanemnu u cnencrsus
n3 Heé. DyHIaMeHTalbHas cucTeMa penleHuil. OCHOBHBIE METOABI perieHus: Metol Kpamepa,
MaTpU4HbII MeTon, MeTon ["aycca (MeTroa uckimodeHus), meto ['aycca ¢ BBIOOPOM TJIaBHOTO
sneMeHTa. PemieHue cucteM ¢ pasHbIMH CBOOOJHBIMH CTOJIOIAMHU. PerieHue OHOPOIHBIX
CHCTEM.

4.3.17. TpéxauaroHajJbHasl MPOroHKAa

3aaun, NPUBOAAIINE K PEIICHUI0 JUHEWHBIX HEOJHOPOJIHBIX alNreOpandyecKkux CHCTEM C
TpéxauaroHaibHou Marpuuei. [locrpoenne pemenus takux cucreM. IIpsmon xox — nmocrpoe-
HUE IPOTOHOYHBIX KOA(pduineHToB. OOpaTHHIX X0 — MOCTPOEHHE pelieHus cucteMsl. JlocTa-
TOYHBIE YCIOBUS Ul PEIIEHUS CUCTEMBI METOJOM IIPOTOHKH.

4.3.18. 3apaua Ha COOCTBEHHbIE 3HAYCHHS

ITocranoBka 3agaun. CoOCTBEHHBIE YHUCIIA U COOCTBEHHBIE BEKTOpHL. YacTHuHas mpobiema

COOCTBEHHBIX 4HCeN M MoJiHas mpobiema. CBoiCTBa cOOCTBEHHBIX BEKTOPOB. CoOCTBEHHBIE




qucia JTUaroHAJbHBIX M TPEYTOJbHBIX MaTpull. Pemienue 3amauum Ha COOCTBEHHBIE YMCIA U
COOCTBEHHBIE BEKTOPHI B IPOCTEHIINX CITydasiX.

4.3.19. Pemienue JMHelHHBIX cucTeM AU depeHINANbHBIX YPABHEHUI ePBOro Mopsjaka ¢
NOCTOSAHHBIMH KO3(pPHUUHEHTAMH

ba3oBbie oHATHS. Mopsiaok cucrembl, OOLIee pelleHKE, YACTHOE PEIIEHUE, JTUHEHHAS
KOMOWHAIUS pelIeHnid, (yHaaMeHTaIbHas CUCTEMA PEeIICHHH.

PenieHne OAHOPOJHBIX CHUCTEMBl METOJAOM OJiliepa. Ilocrpoenne u penieHue
BEKOBOro ypaBHeHMs. HaxoxneHue coOCTBEHHbIX BeKTOPOB. [locTpoeHue ¢yHIamMeHTanIbHON
CUCTEMBI PELICHUMN.

Pemenue HCOAHOPOJHBIX CHCTEMBI MCTOAOM Harpaana (MGTOI[ Bapuanuu
IIPOM3BOJIBHBIX MOCTOSAHHBIX). [TocTpoenune obmiero pemenus. 3agada Komm.

4.3.20. YncsoBbie psiabl

Brenenue moHsATHN: YMCIOBOUW psi, OOIMIMN WIEH psiga, YacTUYHAS CyMMa, OCTAaTOK psja,
CXOAMMOCTH psiia, pacXoAUMOCTh psna. HeoOxomumoe ycioBue cX0IUMOCTH psiia U I0CTaTou-
HOE YCJIOBHE PacXoJUMOCTH psijia. /[Ba HEOOXOIUMBIX U JOCTATOYHBIX YCIOBHS CXOAMMOCTH
YHUCIIOBOTO pssa. JIMHEeNHbIe onepannuy Hal CXOAAIMMHUCS PIaMHA: YMHOKEHHUE psJla HA YHCIIO
U CJIOKEHHE PAIOB.

JlocTaTOouYHbIC MPU3HAKU CXOAMMOCTH PSJIOB C TOJOKUTEIbHBIMU YICHAMU:
MepBBIN MPU3HAK CPABHEHUSI, BTOPOU MPU3HAK CpaBHEHMUsI, pu3HaK J(amambepa, paaukaibHbIN
npu3Hak Komm, nHTerpanbneiii npuzHak Kommu. VMccnenoBanne Ha cXOOUMOCTh FapMOHHAYEC-
KOro psifia U 0000IIEHHBIX TAPMOHUYECKUX PAJIOB C MOMOIIBIO HHTErpajbHOro npusHaka Ko-
. MccrnenoBanue Ha CXOAMMOCTh T€OMETPUUYECKUX PAIOB (PsI0B T€OMETPUUECKON Mporpec-
CHUH).

3HaKONEPEMEHHbBIC YMCIOBBIE PSJIbl. 3Hakouepenayromuecs paasl. Teopema Jleibuuia
u psanel JleitOaua. AGCOMIOTHAS W YCIOBHAs CXOAMMOCTh. CBOMCTBA aOCOJIFOTHO M yCIIOBHO
CXOJALIUXCS PAJIOB.

4.3.21. CteneHHbIe PsiIbI

Ob6nacTb cxoaumocTu psiia. PaBHomepHas cxoqumocTb. CBONWCTBAa paBHOMEPHO CXOSIINXCS

PSIOB: HETIPEPHIBHOCTH CYMMBbI, HHTETPUPOBaHHEe U AUPPepeHInpOBaHNUE PSIOB.

CrenenHble psjibl. Teopema AGens. MHTepBan u paadyc CXOAMMOCTH CTENEHHOTO PsJa.
BoiBog hopMynibl Ui HaXOKJIEHUSI pajnyca CXOJUMOCTH C MOMOIIbI0 Mpu3Haka Jlamambepa
WJIM MHTErpanbHOro npusHaka Komm. PaBHOMepHas cXoauMMOCTb.

Psan Teinopa. Pasnoxenue 6eckoneuno auddepennupyemoit Gpyukiuu B psaa Teiinopa.
Ycnosue cxoaumoctu psna Teiinopa. EnuncTBeHHOCTS pasznoskenus GyHkiuu B psan Teitnopa.
Pasnoxxenue mpocreitimmx snemeHTapHbIX GyHkuuii B psg Telnopa. Psin Maknopena. BoiBoa
dbopmynel Ditniepa ¢ moMmoIIbio pagoB Makimopena. Muorounensl Teinopa u Makinopena.
[TpuOnmkEHHBIC BRIYUCIICHUS 3HAYCHUH (PYHKIIUH, TPOU3BOJAHBIX U WHTETPAIOB C MOMOIIBIO
MHorowieHOB Teinopa u MaknopeHa.

4.3.22. OproronansHble psaabl (Psaasl @ypbe)

Omnpenenenne GeCKOHEUHON OpPTOrOHANBHOW cucTeMbl GyHKIuMi, OnpeneneHne GeCKOHEUHOM
OpPTOTOHAJILHOM ¢ BeCOM CUCTEeMbI (QYHKIMH. Pa3noxkeHue B psa MHTETPUPYEMBIX HAa OTpe3Ke
¢GyHKLUH 0 OpTOroHaIbHOMY Habopy ¢yHnkiuii. [Toctpoenue kordpduunentos Oypre

TuronoMmerpudeckuil psajg Pypbe. Pasnoxenre QyHKIUH MO0 OECKOHEYHOMY OPTOIO-
HAJILHOMY TpUTOHOMeTpHueckoMmy Oaszucy. Teopema lupuxie. [loctpoenue kordduireHToB
Ul TpUrOHOMeTpuueckux psaoB dypee. CxoauMocTh B cpeHEM. TpUrOHOMETPUUYECKUI P
i 4€THBIX M He4€THBIX (yHKIMHA. Pa3noxkenue (yHKUMHA, 3aJaHHBIX Ha MOJIYIIEPHOJIE.
Paznoxenue ¢pynkuuii mo cunycam. Paznosxxenue GpyHKINN 0 KOCHHYCaM.




4.3.23. ba3oBble NOHATHSA 118 QYHKIMIA 2-X U 3-X MepeMeHHbIX

[Moctpoenue obmactu ompeneneHus A GYyHKIMM JBYX NepeMeHHbIX. [loHsTHe mpenena
¢bynkuuu B Touke mockoctu. [lonstue HempepsiBHOCTU. ['eomerpuueckuii o0pa3 (yHKIUU
JIBYX MEPEMEHHBIX.

YactHple npowusBoaHbIe M aubdepeHInanbl. OnpeneneHue YacTHBIX MPOU3BOIHBIX
MEPBOTO M BTOPOTO TMOPSIKOB. YCIIOBHE PAaBEHCTBA BTOPHIX CMEIIAHHBIX MPOW3BOIHBIX JUIS
(GyHKIMU BYX TepeMEeHHBIX. YacTHbIe MPOM3BOJAHBIC M YacTHBIC Au(depeHnnanbl, moIHbIH
maddepennnan. duddepennuman BToporo mnopsiaka. [IponsBogHas KOMMIO3WIUH (YHKIUH.
HuddepenunpoBanne HESBHO 3alaHHBIX (YHKIMHA. YpaBHEHHE KacaTeIbHOW IUIOCKOCTH W
HOpPMaJIM K TIOBEPXHOCTH.

4.3.24. Dxcrpemymbl GyHKUMI ABYX nepeMeHHbIX. Han6o/b1ue 1 HaMMeHb1IMe
3HAYEHHUs
HeobOxonumele ycnoBus akctpemyMma. Muorounen Teinopa s QyHKIMM ABYX NMEPEMEHHBIX.
JlocTatouHble YCIOBUsI dKCTpemyMma. HaxoskieHne HanOOJbIIUX M HAUMEHBIINX 3HAYCHHN
¢GbyHKIME IBYX mepeMeHHBIX. [locTaHOBKa 3a7a4M HAa HAaXOXKJIEHHE YCIOBHBIX SKCTPEMYMOB.
Pemenue 3agay Ha yclIOBHBIM 3KcTpeMyM MeTozioM Jlarpan»xa. 3ajada Ha yCIOBHBIA 3KCTpe-
MYM U1l JIMHEHHBIX QYHKIMNA (TPOCTEHIINI CiTydail CUMILIIEKC METOA).

4.3.25. KpuBosmHeliHbIe HHTErpaJibl

[TocTpoeHnne KpUBOIMHEMHOIO MHTETpaja NEPBOro poJa, €ro CBOKMCTBA. Bruncienne nHrerpa-
Jla B 3aBUCHMOCTH OT aHAIMTHYECKOTO 3aJaHusl ITyTH MHTEerpupoBaHus. OnpeneneHrne KpuBo-
JUHEIHOTO MHTErpaja BTOPOro poJia, €ro CBOMCTBA U crocoObl BeluucieHus. Murerpan 2-ro
poJda 1o 3aMKHYTOMY IIyTH. Y CJIOBHE HE3aBUCUMOCTH MHTErpasia 2-ro poja oT BUJa NyTH. BeI-
00p MMyTH MHTErPUPOBAHUS, €CIIH MOBIHTErPAJIbHOE BBIPAXKEHUE SIBJISIETCS TOJIHBIM U depeH-
LIMAJIOM U BBIYMCIEHUE TAaKoro MHTerpana. HaxoxkneHune QyHKIMM 1o mojJHOMY Juddepen-
nuany. Pemenne ypaBHeHUs B MOJTHBIX uddepeHimanax.

4.3.26. JIBoiiHbIe MHTETPaJIbI
[TocTpoeHne NBOMHOTO MHTErpaja Kak IMpeerna MHTErpajbHbIX cyMM. CBOMCTBA MHTErpaia
o momaau. Beryncienue IBOMHOTO WHTErpaia B JeKapTOBO# cucreMe koopauHat. [loctpo-
Hue sikobuana (ompenenurens Slko6u). Beruncienue QBOMHOrO MHTErpajia B MOJSPHOM cuc-
TeMe KoopauHat. Beruncnenue unterpana Ilyaccona ¢ momoipio 1BOMHOrO MHTErpajia B MO-
JSIpHOM cucteme KoopauHat. [IpuMeHneHnne JBOMHOTrO MHTErpasa Jyuis BRIYUCICHUS IUI0MAAeH U
00BEMOB.
4.3.27. Tpoiinble HHTErPaJIbI
[TocTpoenne TpoWHOTO HMHTErpaja B JEKapTOBOW cucteme koopauHart. [locTtpoenue sikobu-
aHa (ompexaenutens SIKOOM) A MUJIMHAPUYECKONW CHCTEMBI KOOpAWUHAT U Ajs chepuueckoin
CUCTeMbl KOOpJIMHAT. BrIuncieHne TpoiHOTO MHTErpaia B UUIMHAPUYECKONW U ceprudecKoit
cuctemax koopauHar. [IpuMeHneHnue TpoitHOro MHTErpaa Al BEIUMCICHUS 00bEMOB.

4.3.28. DyieMeHTHI T€OPUH MOJIsI

CkansipHOe 1oJie M BEKTOpHOe noJjie. OnpeseneHe Npou3BOIHOMN M0 HalPaBJIEHHIO.

Onpenencnus nuddbepeHNHATBHBIX ONepaIiid IEPBOr0 MOPSIKA. ['paquenT u ero
OCHOBHBbIE CBOMCTBa. CBsI3b TI'paJueHTa U MPOU3BOAHON MO HampasieHHo. JlMBepreHus
(pacxogumocTh) BekTopHOro mons. Potop (Buxph) BekTopHOro mois. Juddepennuanbubie
olepalyy BTOPOTO MOPSAIKA: TUBEPreHIUs OT IpaJieHTa, poTop OT IpaJueHTa, TUBEPreHIIUs.
Oneparop Jlamnaca.

4.3.29. Pemienne ypaBHeHUsl OJHOMEPHOI'0 YPABHEHHS TeNJIONPOBOJIHOCTH METOI0M

dDypbe

Knaccudukarus THMHEHHBIX YpaBHEHUN MaTeMaTH4eCKOW (DU3MKHU C ABYMS HE3aBHCUMBIMHU
MEPEeMEHHBIMU U TPUBEJCHHE TaKUX YpaBHEHUH K KaHOHMYECKOMY BuIy. HadanbHble u
KpaeBble yYCIOBUS U UX KIAaCCHU(PUKAIUs. YCIOBUS COTIIACOBAHMS HAa4YaIbHBIX U KPAEBBIX YCIIO-




Buil. KpaeBeie yciioBUs AJI ypaBHEHUH uMnTHYecKoro tumna. [locranoska 3anauun Jupuxie u
IIOCTaHOBKa 3a1a4yu Helimana.

Pemenne 0oqHOPOJHOIO YPABHEHUS TCIIOOPOBOAHOCTH C HYJIEBEIMU KPACBbI-
MU YCIIOBHUAMM.

IlepBbiii mar pemicHus. PazneneHne NepeMeHHbIX. IIpeicraBieHre HEU3BECTHOM
(GyHKIMU B BUJIE TTPOU3BEACHUS JIBYX HEM3BECTHBIX (DYHKIIHIA, TepBast U3 KOTOPHIX 3aBHCUT OT
IIPOCTPAHCTBA, a Apyras ToJIbKO OT BpeMmeHH. [locTpoenue mud¢epeHnnanbHbIX ypaBHEHUI
JUIS KOKJIOU U3 TaKUX (PYHKIIMH.

Bropo#i mar pemenus. 3agaya Illtypma JIuyBuiiasa. Ilepsas (yHKius sBIsSETCS
pemennem 3agaun lltypma — JInyBHuIS ¢ 3aJaHHBIMH KpaeBbIMH yCIOBHsIMH. BTopast ¢yHk-
11 3aBUCHUT TOJIBKO OT BPEMEHH U SIBJISIETCS PELIEHHEM MPOCTOro AuddepeHInalbHOTO ypaB-
HeHus 1-ro mopsiaka.

Tperuri mar pemeHus. Metoa Dypbe. OkKoHYATENLHOE PpEIICHUE YPaBHEHUE
TEIJIONPOBOJHOCTH CTPOUTCS C IOMOLIBIO TPUTOHOMETPUYECKOTO psina Dypee.

Pemrenne HEOTHOPOAHOTO YPABHEHUS C HYJIEBBIMU KPACBBIMU YCIOBHUIMHU YPaBHEHUS

Pemmenue OJHOPOJHOTO YPaBHCHUSA C HCHYJICBLIMH Kpa€BbIMU YCIIOBHUAMMU.

4.3.30. Penienne BOJTHOBOT'0 OJTHOMEPHOT0 ypaBHeHUus1 MeTo10M Dypbe
IlepBblii mar pemieHus. PazyneneHue INepeMeHHBIX. IlpencraBieHne HEU3BECTHOM
(GyHKIMY B BUJIE MTPOU3BEICHUS IBYX HEM3BECTHBIX (DYHKIUI, IIepBasi U3 KOTOPHIX 3aBUCUT OT
MPOCTPAHCTBA, a Apyras TOJIbKO OT BpeMeHHu. [locTpoeHue auddepeHnnanbHbIX ypaBHEHHUH
JUTST KQXKI0W U3 TaKUX (yHKITAN.

Bropoi mar pemienus. 3ajgaya Illtypma JInmyBuiis. Ilepsas ¢yHKumMs sBisercs
pemenueM 3anauun [typma — JInyBUiIIA ¢ 3alaHHBIMH KpPaeBbIMH YCIOBUsIMH. BTopas ¢yHk-
IS 3aBUCHUT TOJILKO OT BPEMEHHU M SIBJISIETCS perieHneM TuddepeHnaaTbHOro ypaBHEHUS 2-TO
MOPsIKa C TIOCTOSIHHBIMU KOd(puieHTamu.

Tperuii mar pemeHus. Metoa Dypbe. OKOHYATETLHOE pEIIEHHE BOJHOBOIO
YpaBHCHHA CTPOUTCA C IOMOIIBIO TPUT'OHOMETPHUUCCKOI'O psaia CDpre.

Pemenne HEOJHOPOJHOI'O YpaBHCHUS C HYJICBBIMHU KPAa€BbIMU YCIIOBUAMHA YPAaBHCHU A

Pemenne OJHOPOJHOT'O YPAaBHEHUSA C HCHYJIICBBIMH Kpa€BbIMU YCIIOBHAMMU.

4.3.31. Pemenue ypaBHenus Jlamiaca Ha miockocTu Metogom ®ypbe

Pemaercst miockas 3aaa4a Ha IPAMOYIr'OJIBHUKE B ﬂeKapTOBOﬁ CUCTCMC KOOpJAUHAT,
pemacTCA 3aaa4a BHYTPU M BHE Kpyra B HOJ'ISIpHOﬁ CUCTCMEC KOOpAWHAT. Pemaercs 3aJgada
[[I/IpI/IXJ'Ie — HEU3BCCTHAas (bYHKHHﬂ 3a/laHa Ha I'PaHMUIIC.

IlepBbiii mar pemeHus.Pa3aencHue NEepeMEHHBIX. IlpencrasieHue HEU3BECTHOM
(I)YHKI_[I/II/I B BUJC ITPOU3BCACHUA IBYX HCU3BCCTHBIX Q)YHKHHI;’I, IICpBasa U3 KOTOPLIX 3aBHCUT OT
MepOBOM MEPEMEHHOM, a Ipyras TOJbKO OT BTopoil. CTposiTcs u pemarotcs nuddepeHuans-
HBIC YPAaBHCHUS U HAXOKACHU A Ka)KHOﬁ HEN3BECTHOU (1)YHKI_II/II/I

Bropoii mar pemenus. cBszaH ¢ 3anaden [typma JInyBuiis.

Tperuil mar penieHus. OKoHYATENBHOE pElIeHHe ypaBHEHHWs Jlamaca CTpOHWTCS C
IIOMOIIBIO TPUTOHOMETpHUUECKOTO psana Dypee.

4.3.32. Yucnennoie pemieHus 1uQ¢epeHnnanbHbIX ypaBHeHU I
Pemenue 3anayn Komm

Meton Dinepa must perienus g depeHnnansHoro ypaBHenus 1-ro nopsaka. Ouenka
TOYHOCTH 3TOT0 MeTo/a. 'eoMeTprudecKuii cMbICII MeTo1a Diepa.
Meton Pynre — KyTtTa ans pemenus nuddepenimanisHoro ypasaenus 1-ro mopsjka.

OI_[eHKa TOYHOCTH 3TOI0 MCTOAA. FGOMeTpI/I‘-IeCKI/Iﬁ CMBICJI METOJa PYHI‘ € — KYTTa



[IpeoOpazoBanue audepeHIUATBHBIX YpaBHEHUH BTOPOTO M TMOPSAAKA B CUCTEMY
mddepHIMaTbHBIX YPABHEHUH TIEPBOTO MOPSI/IKA.

MeTton Jitnepa s penienns cucteM auddepeHIranbHbIX YpaBHEHUH 1-r0 mopska.

Meton PyHre — KyTTa ans pemienus cucrem mudypepeHInanbHbIX ypaBHEHHH 1-r0
HopsiIKa.

Pemenue JamHENHOTO YPAaBHCHUSA 2-T0 IHopsaaKka C  pPa3HbIMU  KpPAC€BBIMU
YCJIOBUAMH. IlocTpoenne  pa3sHOCTHOM  aNIIPOKCHUMALMM  HMCXOJHOIO  JMHEHHOIO
nuddepeHIMaIBHOIO  YPaBHEHUS BTOPOTO MOPSAKA. PelleHHe pPasHOCTHOrO ypaBHEHMs
METOJIOM TPEXIMArOHATLHON IPOrOHKH. PacCMaTpUBAKOTCS PasjIMUHbIE KPAEBBIE YCIOBUSL.

4.3.33. CeTouHbIii MeTO/] pellleHUsI YPABHEHHS TENJIONPOBOAHOCTH

AHHDOKCI/II/IMaHI/IH YAaCTHBIX TTPOU3BOAHBIX. HpaBOCTOPOHHSISI, JICBOCTOPOHHSAS U IICH-
TpaJibHas anmpOKCUMAIIUs TIEPBBIX YACTHBIX MPOU3BOJAHBIX. [[eHTpasbHO pa3HOCTHAs ammpoK-
CHUMaIIHsI BTOPBIX YaCTHBIX TPOU3BOAHBIX. OIIEHKA MOPSIIKA TOYHOCTH TaKUX alpOKCHMAITHH.

[TocTpoenue perieHust ypaBHEHUS TEIIONPOBOJHOCTH 110 SIBHOM CXeMe C pa3IudHbIMH Kpae-
BbIMH yciioBHsIMU. O1ieHKa KauecTBa siBHOM cxeMbl. YcioBue Kypanra-Jlesu (Opuapuxca).

[TocTpoenne pemieHrs ypaBHEHUsS TETUIONPOBOJHOCTH IO HESIBHOW CXEME C Pa3TMYHBIMU
KpaeBbIMH YCIOBHUSMHU. OlleHKa Ka4eCTBA HESIBHOU CXEMBI.

4.3.34. CeTouHbBIii METO/ pelIeHHs BOJTHOBOT0 YPABHEHMHSI.
[TocTpoenue penieHust ypaBHEHUS TEIJIONPOBOJHOCTH T10 SIBHOW CXEME € Pa3IuYHbIMM Kpae-
BbIMH ycroBHsIMHU. O1ieHKa KauecTBa IBHOM cxeMbl. Y cinoBue Kypanra-Jlesu (Opuapuxca).

4.3.35. CeTrouHblii MeTo pemienusi ypasHenusi Jlannaca u Ilyaccona
BBenenne nmoHsaTUsA UTEpalmoHHOTO npoiecca. [locTpoeHrne pa3HOCTHOM CXEMbI C TTOMOIIBIO
LEHTPAJIFHO PA3HOCTHOW aNMpOKCHUMAIMKU BTOPBIX YAaCTHBIX Mpou3BOAHBIX. [locTpoenue mpu-
ONMMKEHHOTO PellIeHus C TOMOIIBIO UTEPAIMOHHOTO Ipoliecca.
4.3.36. PemmieHue IBYMEPHOT0 YPaBHEHHUS TEIJIONPOBOIHOCTH METOI0M NepeMeHHbIX
HanpaBJICHUI.

Onucanue aaropuT™Ma Metoja. Ilepseiii stan. @UkcUpyeTcs 0JHA IEPEMEHHAs U CTPO-
UTCS HESIBHASL CXEMa OTHOCHUTEJIBHO Ipyroit nepeMeHHoi. [Ipu 3ToM Oepércs moNoBUHHBIN 1I1ar
1o BpeMeHu. Ha moctpoeHHOM IpOMEXyTOYHOM BPEMEHHOM clioe (hUKCUpYeTCs Ipyras mnepe-
MeHHas. BHOBB [UIsl Ipyroro HarpaBlieHUs aHAJIOTUYHBIM 00pa3oM CTPOUTCS BTOpasi HesIBHAS
cxeMa. Bpems yBennumBaetcs emié Ha nonoBuHy ara. [Ipomecc npomomkaeTcst 10 OKOHUAHUS
HeoOxonuMoro B 3aaade BpemeHH. OIlleHKa KadecTBa ATOro Merofa. Vcrmonb3oBaHHE 3TOTO
MeTo/1a /Ui TPEXMEPHOTO CIIyyasl.

4.3.37. CneunajibHble PYyHKIUH

Ponp cnenuanbHpix GyHKIUN MPU PEIICHUHN 3a/1a4 MaTeMaTUYeCKOW (PU3UKHU U TEOPUH TPU-
onmxenuil. /IBa nmpumepa crenualbHbIX (YHKIHH, KOTOPBIE UTPalOT 0CO00 BaXKHYIO POJb B
MaTeMaTuKe.

[MonuHoMmbl Jlexkanapa wurparor ocobyi poib Cpeiau ApYrux chepuuecKux (OyHKIHN.
AHanuTHYECKU BUJ MOJMHOMA, PEKYPPEHTHBIE COOTHOWIEHUs. OpTOTOHAIBHOCTh U JApYyrue
cBoiicTBa. O6IaCTh MPUMEHEHHUSL.

[TonrHoMBI YeObIIeBa neproro poja SBISIOTCS BaKHEHIIUM HHCTPYMEHTOM B TEOPUH
npubinxeHnn QyHKIUNA. AHaIUTUYECKUH BUJI B TPUTOHOMETpHUecKoi popme. PexyppeHTHbIE
cooTHoIeHus. AnreOpandeckas ¢opma MHorowieHa. OpTOTOHAIBHOCTh U JIPyTHE CBOMCTBA.
OO6nacTe NpUMEHEHHUS.




4.4.

Cozlepmalme 3aHATHI CEMHUHAPCKOI'o THUIIA

Coneprxanue NpakTUIECKUX 3aHATUH JUT O9HOU (POPMBI 00yUeHHS

Tabmuua 5
Ne TemblI TemaTnka NpaKTHYECKUX 3aHATHH Beero | C B Tom
JMCIMILIN 4acoB E qHciIe
M 4acoB
HBI
E NnpaKTuyec-
C KUX
T 3aHATHH
P
OyHKINH, UX KITacCUpHUKAIHS U CBOMCTBA 2 0
Teopust mpeenoB U TEXHUKA BEIYUCIICHUSI. 4 0
HenpepsiBHOCTH
3 [IpousBonHas, nupdepennman, cBONCTBA U TEXHUKA 4 1 0
TG depeHIpOBaHUS
4 [TonmHOE HccnenoBanne GyHKINN C TOMOTIBIO 4 1 0
MIPEIETIOB M MTPOU3BOTHBIX
5 Heonpenenéunsplii UHTErpaj, CBOMCTBA U TEXHUKA 4 1 0
WHTETPUPOBAHMUSL.
OrnpenenéHHblil MHTErpall, CBOMCTBA U BBIYMCIICHUE. 0
I'eoMeTpudeckoe MPHUIIOKEHUE OTIPECIIEHHOTO 2 0
UHTerpajia
8 bazoBbie noHsTHSA Teopuu AuddepeHITnaTbHbIX 2 1 0
ypaBHEHUH, pelieHue ypaBHeHHH 1-To mopsiaka
9 Omnpenenurenu. Pemenue cuctem o popmynam 2 1 0
Kpamepa
10 Bexropnas anredpa. JInHeiiHbie BEKTOPHbBIE 4 1 0
POCTPAHCTBA
11 AHanuTu4eckas FeOMETpHsl Ha IJIOCKOCTU 4 1 0
12 AHanuTu4ecKas reoOMeTpusi B IPOCTPAHCTBE 4
KountponsHas paborta
13 Anrebpa KOMIUIEKCHBIX YHCEIL. 2 1 0
Anrebpa MHOTOYJICHOB
) R L L LT ELT 42 1 ---
11 Pemienne muHelHbIX quddepeHnaTbHbIX YpaBHEHUH 2 2 0
2-T0 MopsiJIKa ¢ MOoCT KodppUuineHTaMu
12 3anauva [ltypma — JInyBumis 2 2 0
13 MarpuuHas anredpa, pereHue JMHEHHBIX CUCTEM 4 2 0
14 Merton TpéxinaroHanbHOU MPOTOHKHU 2 2 0
15 3amava Ha COOCTBEHHBIE YHCIIa K COOCTBEHHBIC 4 2 0
BEKTOPbI
16 Pemenue cuctrem auddepenumansueix. YpaBuenuii c | 4 2 0

MOCTOSTHHBIMU KO3 PULIneHTaMU




17 Uucnossle psiabl 4 2 0
18 CreneHHbI€ PsIJIbI 2 2 0
19 OpToroHanbHbIE PSIJIbI 2 2 0
20 bazoBeie nonsTHs Teopun GyHKuui 2-X ,3-X mepe- 2 2 0
MeHHBIX. YacTHBIE MPOU3BO/IHBIC,
21 DKcTpeMyMbl QYHKIUN TBYX IEPEMEHHBIX. 2 2 0
HauGonpimme 1 HauMeHbIINE 3HAYCHHUS
22 KpuBonmHeiiHbie HHTErpaibl 4 2 0
23 JIBOWHBIC HHTETPAIBI. 4 2 0
KonTtponbHas pabota.
24 TpoiiHble UHTErpaIbl 2 2 0
25 Teopus noms 2 2 0
) R et 42 2 | --------
26 Pemienne ofHOMEPHOTO ypaBHEHHUS TETLIONPO- 4 3 0
BOJIHOCTH MeTos10M Dyphbe.
27 Pemrenne oTHOMEpPHOr0 BOJIHOBOTO YPaBHEHUS 2 3 0
meronoMm Dypee.
28 Pemrenne nymepHoro ypaBHenus Jlamnaca merogom 4 3 0
®Dypse.
29 YucneHHsle METO b1 pereHus auddepeHmanbHbIX 4 3 0
ypaBHEHHI C HAYAJIbHBIMU ¥ TPAHUYHBIMH yCIOBHSIMHU.
30 CeTouHBII METO PELIEHHS YPABHEHUS TEIJIONPO- 2 3 0
BOJTHOCTH (sIBHAsI U HESIBHASI CXEMBI ).
31 CeTOouHBII METO/I PELLICHUS BOJTHOBOTO YPaBHEHHUSI. 4 3 0
KonrtpomnbHas padoTa.
32 Cerounslil MeTo penieHus ypaHeHus Jlamiaca u 4 3 0
[Iyaccona.
33 Merton nepeMeHHbIX HalpaBJIeHUH 1Sl JBYMEPHOTO 2 3 0
yYpPaBHEHHS TETUIOTPOBOIHOCTH.

34 CrnenuanbHble QYHKIIMU U UX IPUMEHEHUE. 2 0
pX 28 ---




Coneprxanue NpakTUYECKUX 3aHATUHN s 3a09HOM (POpMBI 00ydeHUs

Tabnuua 6
Ne TeMBbI Bceero | T'ox B Tom
AMCIUILIN 4acoB o0yueHust qucie
o qacoB
HBI TemaTHKa NPAKTHYECKUX 3aHATHH
npaKTHyec-
KHX
3aHATUH
1 Heonpenenénnslii MHTErpan, CBOMCTBA U TEXHUKA 2 1 0
WHTETPUPOBAHUSL.
2 OmnpenenEHHbII HHTErpall, CROMCTBA U 2 1 0
BBIUMCIICHUE.
3 I'eoMeTpudeckoe MPUIIOKEHUE OTIPEICTIEHHOTO 2 1 0
WHTErpaa.
4 bazoBbie monsTHs Teopuu quddepeHInaIbHbIX 2 1 0
ypaBHEHUH, pelieHue ypaBHeHHH 1-To mopsaka
5 Pemenne muHEHHBIX MU GepeHITTATHHBIX 2 1 0
ypaBHEHUH 2-TO TIOPsAKA C TOCTOSTHHBIMU
K03 GuUIMeHTaMH
6 3amaua lltypma - JInyBruis 0
7 Martpuunas anredpa, pelieHre TMHeHHbIX 0
CHUCTEM.
--------------------------------------------- 14 --meee 0
8 Pemenne oqHOMEPHOTO ypaBHEHUS 2 2 0
TEIIONPOBOAHOCTH MeToj10M Dypbe
9 Penrenne oTHOMEPHOr0 BOJIHOBOTO YPaBHEHUS 2 2 0
MeTo10M Dypbe
10 Pewenne nBymepHoro ypaBHenus Jlamnaca 2 2 0
MeTo10M Dypbe
11 UucaeHHble METOIbI PEIICHUS 2 2 0
g depeHnanbHbIX ypaBHEHU N
12 CeTo4HBIN METOJ| PELLICHUS YPAaBHEHUS 2 2 0
TEIUIOMPOBOJHOCTH.
13 CeTouHBII METO/I PEILLICHUS BOJJHOBOI'O 2 2 0
14 CerouHblil MeTO] pelieHns ypasHeHus Jlamaca 2 2 0
u Ilyaccona
Y | e 14 | - 0




1. TlepeyeHb Y4eOHO-METOIMYECKOT0 OOeCHeYEeHHs] CAMOCTOSITEIbHON PadoThI
00y4Jaromuxcs Mo JUCIHUIJIHNHE
1. Uadopmarmonnas cuctema «EnnHoe OKHO TOCTyMa K 00pa3oBaTeIbHBIM
pecypcamy» [ DaekTpoHHbIi pecypce]. — Pesxum moctyma: http://window.edu.ru/
2. Moodle
3.Bce nekuu ¥ goMaliiHue 3agaHus CUCTEMaTHUECKH BeIkiIaapiBarores B Cloud.rshu.ru

6. OueHoYHBIe cpeacTBa IS TEKYHIero KOHTPOJISI YCIHeBAeMOCTH U
NMPOMEKYTOUYHOM ATTECTAMH M0 UTOTraM OCBOEHHUS TUCHUTLINHBI

Yder ycmeBaeMOCTH KaXJIOTO OOy4aromierocss Mo JAWCIHILIAHE OCYIIECTBISICTCS I10
100-6annpHOM mKane. MakCHMalIbHOE KOJIMYECTBO OAJUIOB 10 AUCLUILUIMHE 32 OJUH CEMECTp —
100:
- MAaKCUMAJIBHOE KOJIMYECTBO OAJIJIOB 32 BBIITOJIHEHUE BCEX BHJIOB TEKYIIIEro KOHTPOJIsI — 60,
- MaKCUMaJIbHOE KOJIMYECTBO 0ajIjIOB 3a IMOCEIIEHHUE JIEKITHOHHBIX 3ausaThii — 10
-MaKCUMaJIBHOE KOJIMYECTBO OAIIIOB 32 MPOX0XKICHHUE MPOMEKYTOTHOMN arTecTary — 30
- MaKCHUMaJILHOE KOJUYECTBO JOIMOJHUTEILHBIX O0annoB — 15,

6.1. Tekymuii KOHTPOJIb

WtoroBelii ompoc, METOJIMKAa BBIIIOJHEHNWS W KPUTEPUM OLIEHWBAHUS TEKYILETo
KOHTPOJIS IO pa3JiesiaM JUCHUILINHBI TpeAcTaBieHbl B MOHJE OLEHOYHBIX CPEICTB MO TAHHOU
JTUCLUTUIMHE.

6.2. [IpomexyTouHAsI aTTECTAMUS

dopma MIPOMEKYTOUHOM aTTECTALUU M0 JUCHUILIMHE — IK3aMeH

dopma mpoBeieHNs SK3aMEHa: IMCbMEHHO 10 Ouseram. B Ounere 1Ba TeopeTHUECKUX
BOIIPOCA M OJIHA 3a/1a4a.

IlepeyeHb BONPOCOB MO BhICIIEH ajredpe 1S MOArOTOBKH K 3K3aMeHY 3a NepBbIi
cemecTp.

1. Onpegenurenu N-ro mopsjka. CrnocoOsl Beramcnenus. Cpoiicta. Ilpusenenne
OTIpeZIeNIuTeNs K TpeyrojbHOMY BUAY MeToqoM ["aycca.

2. BekTopHas anredpa. Onpezenenue Bektopa. PapeHcTso Bektopos. KosmnaeapHOCTh U
KOMILJIaHApHOCTh BeKTOpoB. HyneBol Bektop. EnvHuuHbIN BekTOp. JIMHEHHBIE omepanuu ¢
BEKTOpaMH U CBOMCTBa 3THX omnepauuil. CKansipHOe, BEKTOPHOE M CMEIIAaHHOE YMHOXXEHUE
BEKTOPOB M CBOMCTBa ATHX omepanuil. ba3ucHbie BEKTOpHl B 2-X MEPHOM U TPEXMEPHOM
MIPOCTPAHCTBAX.

Bektopel B koopauHatHOM (opme. KoopamHaTel eIMHMYHOTO BEKTOpa (HAmpaBIISIOIINE
KocuHychl). JIuHeitHble onepanuu BEKTOpOB B KoopauHaTHOU (popme. CkransipHOE, BEKTOPHOE U
CMEIIaHHOE MPOU3BECHIE BEKTOPOB B KOOPIMHATHOU (hopMme.

YcioBue OpTOrOHANBHOCTH, KOJUIMHEAPHOCTH W KOMIUIAHOPHOCTH B KOOPJAMHATHON (opme.
Brruncnenue kocuHyca yria Mexxy BEKTOpaMU 4epe3 KOOPIUHATHI BEKTOPOB.

3. JIuneiHbple BEeKTOpHBICE N- MEpHBIC MPOCTPAHCTBA. Onpenenenue N- MEPHOIo
BCKTOpaA. JIunelinbie onepannu € BCEKTOPaMH. CKaJ'ISIpHOG YMHOKCHUC BCKTOPOB. HopMa
BCKTOpaA. HepaBeHCTBO KOIJ_II/I'BYHHKOBCKOFO. Brruncinenue KOCHHYCaA yrjla MCXKAY BECKTOpaMU
JIuneliHas HE3aBUCHUMOCThH BCKTOPOB. baszuc B N- MCPHOM BCKTOPHOM IIPOCTPAHCTBC. CBs3b
MCKIAY JIMHEHMHON HE3aBHCHUMOCTBIO U OPTOTOHAJIBHOCTBIO BECKTOPOB. OpTOFOHaHBHBIﬁ u
OPTOHOPMHPOBAHHBIN OA3UCHI.

4. AHaIUTHUYECKAs TEOMETPHUs HA IJIOCKOCTH. JeKapTOBBI CHCTEMBI KOOPIMHAT, UX
KJ'IaCCI/I(I)I/IKaL[I/IH u Hp606p3.30BaHI/I}I. HO.HSIpHaSI CUCTCMa KOOpAHWHAT. CBs3b I[CK&pTOBOﬁ
CUCTCMbI KOOpAWHAT C HOJ'IHpHOfI. Briuucnenne Iomaan TpEYroJbHUKa 4Y€pe3 KOOPAWHATLI
€ro BEpIIMH. YpaBHEHHE IMpPSIMON C YIrIOBBIM KOI((UIMEHTOM. YpaBHEHHE TNPSMON B
OTPEC3Kax. YPaBHCHI/IC HpﬂMOfI, HpOXOI[SIH.[CfI qcpe3 ABC 3aJaHHBIC TOYKHU. ypaBHCHI/IG HpHMOﬁ,
NpOXOslieil uepe3 3aJaHHYI0 TOUYKY C 3aJaHHBIM YIJIOBBIM Kodddunuentom. Oobiiee



http://window.edu.ru/

ypaBHeHue npsMoi. HopManbHOEe ypaBHEHHME NpPAMOW. YpPaBHEHHE MPSMOM, IIPOXOIAILEH
yepes 3aJJaHHYI0 TOUKY MapajielbHO 3aJaHHOMY BekTopy HaxokaeHue paccTosiHUS OT TOUKU
10 npsaMoi. CpaBHUTB NMOHATUS omKIoHeHue u paccmosanue. HaxoxieHue pacCTOsSHUS MEXKIY
napaielbHBIMUA TpAMbIMH. [locTpoeHne ypaBHEHUS! OUMCCEKTPUCHI yIia.

Kpussie Broporo nopsaka. ['eoMmerpuueckre onpeaesieHuss OKpyKHOCTH, JUINIICA, TUIIepOo-
761 1 apabossl. KaHoHWYeckne ypaBHEHHS KPUBBIX BTOPOTO TOPSIIKA: OKPY>KHOCTH, JJIIHIICA,
runepOosiel ¥ napadoisl. [IpuBeneHue anredpanveckoro ypaBHEHHS 2-TO MOPSAIKA K OJHOMY
13 KAHOHUYECKUX YPAaBHEHUH KPUBBIX BTOPOTO MOPSJIKA.

5. AHaiuTHYEeCKas T'eOMETPHUs B MPOCTPAHCTBE. BEHIBOJ ypaBHEHHMI IIOCKOCTE:
ypaBHEHUE IIOCKOCTU O JBYM BEKTOPAaM M TOUKE, JIEKAIIUM Ha 3TOW IUIOCKOCTH, YPaBHEHHE
IJIOCKOCTH O TPEM 3a/laHHBIM TOUKaM, JISKALUM Ha 3TOM MJIOCKOCTH, YPaBHEHHE MJIOCKOCTH B
OoTpe3kax, o0Ilee ypaBHEHHME IUIOCKOCTH, HOpPMalbHOE ypaBHEHHE IIockocTu. HemosHble
YpaBHEHHUS MJIOCKOCTH.

[loctpoenne ypaBHEHUM NPSAMON: ypaBHEHMS MNPSIMOM IO JBYM 3aJaHHBIM TOYKAaM,
ypaBHEHHE TNPSMOH M0 HANpPAaBIAIOIIEMY BEKTOPY M TOYKE, MapaMEeTpUUYECKHE YpaBHEHUS
MIPSIMOIA.

[ToBepxHocTn BTOpOro nopsaka. [IpuMepbl KaHOHMYECKMX YPaBHEHMI MOBEPXHOCTEH 2-TO
nopsiika: cdepa, UIMIICOUI, OJHOMOJIOCTHBIA TUNepOoIOna, ABYHIOJOCTHBIA TUIEPOOJIOHN,
ATUNTHYECKUN Mapaboson]i, TurepboInyeckuil mapabosions, KoHyc BToporo nopsnaka. [Ipu-
Mepbl KAHOHMYECKHX YpaBHEHHH NWJIMHAPUYECKHX IOBEPXHOCTEH BTOPOTO MOpsAKA —
YpaBHEHHUS UM THYECKOTO 1apaboInYecKoro U runepOoIM4ecKoro HUIMH/IPOB.

6. Anredpa KOMIUICKCHBIX YHCEl. Anrebpamdeckas (opma U apuMeTHYECKUE
neiictBus. ConpspkEHHBIE 4yucIa WX CBOWMCTBA. ['padumyeckuii oOpa3. TpuroHomerpuueckas
dbopma. ApudMeTnueckre ACUCTBUSA B TPUTOHOMETpHUECKoi (opme. Bo3BeneHne B CTECHb.
®opmyna MyaBpa U u3BIE€YCHHE KOPHS B TpuUroHomerpudeckoi dopme. Gopmyna Diinepa,
nokasarenbHas (opma, BO3BE/IEHHE B CTETICHb M U3BJIEYCHHE KOPHS M3 KOMILJIEKCHOTO YKcia B
roKazaTenpHOU Gopme.

1. Anre6pa MHOT'OYJICHOB H I[DO6HO-DaIII/IOHaJIBHBI€ BBIPpAXCHUA. OnpezxeneHI/Ie
MHOTO4YJIeHa (mojsuHoMa). PaBeHcTBO MHOrouwieHoB. HysneBoit MHorowieH. EnuHuuYHBIN
MHorouseH. JluHeliHble onepauun ¢ MHoOrowieHamu. Ornepanus YMHOMXEHUS MHOTOWICHOB.
Kopuu wmHorownenoB. KpatHocTe kopHs. PasnoxkeHue MHOrOYJ€HOB HAa MHOXHUTEIH B
MHOECTBE KOMIUIEKCHBIX YHMCEI W B MHOYKECTBE JECHCTBUTENbHBIX uHcesl. Teopema be3y.
O600meénnas Teopema Buera.

JlpobHo-paunoHanbHble  BblpaxeHUs. [IpaBwibHble apobu. HenpaBuibHbie ApoOu.
[Ipocteitmme npodu. Paznoxxkenune apobOeit Ha mpocreinue. [IpeoOpa3zoBaHue HEMpPaBHIBHBIX
npobeil B cyMMy MHOTOYJICHA U ITPaBUJIBHOMN ApOOH.

Ilepeyens mpuMepoB MO BbICHIEH ajaredpe AJsi NMOATOTOBKM K 3K3aMeHY 3a NepPBbIil
cemecTp:

1 1 1
1. Beruucnure onpeaenuTenb |'1 0 1|.
"1 -1 0

2. JlaHbl BEKTOPBI AB = {a;6; B} n BC = {2; —3; 5}. Haiiaure cymmy a + 8, ecitv Touku A,
B, C nexat Ha OJIHOM IPSIMOM.

3. Haiigure ckamxspHOe MpOHM3BEICHHE BEKTOpoB 2a+b u a— 2b, ecnu yron MexIy
BekTOopamMu @ u b pasen 1500, |a| = /3, |b| = 2.

4. Haiinure cymmy koopauHar Bektopa b = {x, y, z}, koimneaproro Bekropy a = {2; 1; —1},
ecnu ckaisipaoe npoussencuue (b, a) = 3.



5. CocTaBbTe ypaBHEHHE MPSMOM, MPOXOIALIEH Uepe3 Hayallo KOOPIMHAT U TOUKY
A(=2; -3).

6. CocraBbTe ypaBHEHHE MMPSIMOM, poxoasiiei uepe3 Touky A(2;5) u oTcekaroreii Ha OCH
OpIMHAT OTPE30K b = 7.

7. CoctaBbTe ypaBHEHHS MPSMBIX, IPOXOIAMINX Yepe3 TouKy M(—3; —4) u mapaierabHbIX
OCSIM KOOP/IMHAT.

8. Onpenenute OCTPBIN Yroi MEXIy NpssMbiMA y = —3x +7 u y = 2x + 1.
9. Mokaxwure, uto npsiMbie 4x — 6y + 7 = 01 20x — 30y — 11 = 0 napayutenbHBI.

10. Hokaxwure, uto nipsimbie 3x — 5y + 7 = 0 u 10x + 6y — 3 = 0 nepneH UKy pHBL.
11. CocraBbTe ypaBHEHHE MPIMOi, mpoxo et uepes Touku M (—1;3), N (2; 5).

12. loxaxmwure, uto nipsimbie 3x —2y +1 =0 u 2x + 5y — 12 = 0 mepecekaroTcs u
HaﬁHHTe KOOPAWHATBI TOUYKHU IIEPECCUCHUA.

13. TlpuBeauTe ypaBHEHNE K KAHOHHYECKOMY BUIY M YCTAaHOBHTE BHJ 3TOW KpuBOH. CocTaBbTe

ypaBHEHHUE TPSIMOM, IPOXo wsiei yepes Touky M (—2; —5) mapamiensho npsmoit 3x + 4y +

2=0.

14. TlpuBeauTe ypaBHEHHE K KAHOHUYECKOMY BUJTy M YCTAHOBHUTE BHJI 3TON KPUBOI
x2+4y2+8y+3=0.

15. TlpuBeauTe ypaBHEHHE K KAHOHUYECKOMY BHIy U YCTAaHOBUTE BUJI 3TOW KPUBOI

X2+ 2y? -4y +4x = 0.

16. IlpuBeaure ypaBHeHne X2 — y? — 6x + 10 = 0 k kaHOHWYeckoMy Buy. Kakas kpuBast
2-T0 TMIOPsJIKa UMEET TaKOE YpaBHCHUI?
17. TlpuBenute ypaBuenue 4y? + 8y — 2x — 1 = 0 k kanoHnueckomy Buy. Kakast kpuas 2-
ro TOpsiIKa UMEET TaKO€ YPaBHEHUM?
18. lausr n8e Touku A(1; 3; —2) u B (7; —4; 4). IloctpoiiTe ypaBHEHHE TUIOCKOCTH,
MPOXOsIIeH Yepe3 ToUKy B neprienaukynsipHo otpe3ky AB.
19. CocraBbTe ypaBHEHHE TUIOCKOCTH, TPOXO0asmie yepe3 Touky A (—2; 7; 3) mapaiebHO
mwiockoctu x —4y +5z—1=0.
20. Hanumure ypaBHEHHE IJIOCKOCTH, MPOXOAAIIEH uepe3 Hayallo KOOPAUHAT U TOUKU
A(3;-2;1) u B (1;4;0).
21. Haiinute yromu, o0pa3oBaHHBIA MPSIMBIMU
x—1 y+2 z-5 x y—-3 z+1

3 6 2 2 "9 "6
22. CocraBbTe ypaBHEHHUs MPSIMOM, mpoxoasuiei uepe3 Touky A(1; —1; 0) nepnenaAuKyIsspHO
IIJIOCKOCTU

2x —3y+5z—7=0.
23. Hanmmure ypaBHEHHE TUIOCKOCTH, MPOXOASIIed uepe3 Hayaao KOOpAWHAT Tep-
MEHIUKYISIPHO MPSAMOUN
x+2_y—3_z-1
4 5 -2
24. CocTaBbTe ypaBHEHHE IUIOCKOCTH, Mpoxojsmiei yepe3 Touky A(4; —3; 1) mapamiensHo
MIPSIMBIM

y z x+1 y-3 z—-4
2 =3’ 5 4 2



25. Ha KOMILIEKCHOM IUIOCKOCTH M300pa3sMTe BCE TOUKH, JJis KOTOPHIX BEPHO HEPABEHCTBO
0<Imz<1.

26. Ha KOMILIEKCHOM IUIOCKOCTH M300pa3sMTe BCE TOUKH, JJis KOTOPHIX BEPHO HEPABEHCTBO
1< |z+2] £2.

27. Ha KOMILIEKCHOM IUIOCKOCTH M300pa3suTe BCE TOUKH, JIs KOTOPHIX BEPHO HEPABEHCTBO
|z| = 2.

2x
28. Paznoxkure B€ IPaBUIIBHYIO IpoOb 4 npocreifmme.
x2—5x+6
x+1
29. Paznoxure JBE MPABWIBHYIO JIPOOH = Ha mpocTeiimme
x_
5x3 .
30. IIpencraBbTe HEMPABUIBLHYIO IPOOh Ew” B BUJIE CYMMBbI MHOTOWIECHA Y MPAaBUIBHOM
X —4aX
npo6u. [losyueHHyI0 paBUIbHYIO APOOb pasjokuTe Ha IIPOCTEHIINE.
X
31. IIpencraBbTe HEMPABIIBHYIO IPOODH ey B BUZE CMMBI MHOTOWIEHA 1
X X—

npaBuIIbHOM 1po6u. [lomyueHHy0 MpaBUIBHYIO IPpOOb Pa3JIoKUTE HA IPOCTENUIIHE.

32. Pemute cucremy MmerogoM Kpamepa

2x +z =6,
{3x — 4y = -2,
2y —z=2.
33. PemmTte cuctemy meroaom ["aycca
2x +z =6,
(3x—4y=-2,
2y —z=2.

IlepeyeHb BONPOCOB 10 MATEMATHYECKOMY AHAJIU3Y (PDYHKIMA OTHOTO
nepeMeHHOr0 K 3K3aMeHY 3a NnepBblil cemMecTp.

1. Odyakimy, knaccuuKaIys U CBOMCTBA. Onpenenchue pyHkuuu Crocoosl
3amanus QYHKIMK. BUbl aHaIMTHYECKOTO 3a1aHus QyHKLIUK: BHBIA, HESBHBIMH,
napamerpudeckuii. OCHOBHBIE CBOMCTBA: 00IACTh ONPEAEIIEHHUS, YETHOCTD, HEUETHOCTD,
MOHOTOHHOCTb, KOPHH, IEPUOANYHOCTD U IEPUOI.

2. Teopus IpesiesioB M TSXHUKA BhIUKMCICHUS. HepephIBHOCTL. OcHOBHbIE HOHS-
TUS U ONIPENETICHNS: OKPECTHOCTh TOUKH, TPAHUYHBIE U BHYTPEHHUE TOUYKH, IIPECIIbHbIE
touku. Onpenenenue npenena Gyskuuu B Touke (no Komw). [Tonsitue 6eckoneyHoro npenena.

CpoiictBa npegena. EnnnctBenHocTs. AnnutuBHocTh. OnHopoaHocts. [Ipenen npoussene-
Hus. [Ipenen otHomenus. [lepexos k npeneny B HEpaBeHCTBaX (CBONCTBO MOHOTOHHOCTH).
Teopema o cxxatoit pynkuuu. [Ipegen koMno3uumu GyHKIHH.

TexHuKa BEIYMCICHUS IPEACNIOB. Bubl HEONIPEACIEHHOCTEN U UX PACKPBITHE.
Onpenenenne OECKOHEYHO MallbIX U MX cpaBHeHHE. CBoiicTBa OecCKOHEYHO MasbIX. CIIMCOK
OCHOBHBIX SKBUBAJIEHTHBIX OECKOHEUHO MasbIX. OCHOBHOE CBOMCTBO AKBUBAJIEHTHBIX
6eckoHeuHOo ManbIX. OmnpeneneHue OECKOHEYHO OOJIBIINX, UX CPABHEHUE U CBOWCTBA.
OCHOBHOE CBOHCTBO KBHBAJICHTHBIX O€CKOHEYHO O0JIbIINX. PackpbiTHe HeonmpenenéHHOCTe!
C TIOMOIIbIO SKBUBAJICHTHBIX OECKOHEYHO MaJIbIX U OeckoHeuHO OosbiuX. [lepBriit U BTOpPOi
3amMeydarelIbHbIC IIPEACIIbI.

HenpepeiBHOCTh. OmnpezesneHre NpupaiieHus apryMeHTa u npupaieHus QyHKIuu.
OpHOCTOpOHHME IIPENENbI B TOUKE: JIEBOCTOPOHHUI U MPAaBOCTOPOHHUN. Tpu onpeneneHus




HETNPEPHIBHOCTH (PYHKIIUHU B TOUKE U WX B3aMMOCB:3b. Onepanuu Hajl HeMpepbIBHBIMU
(GYHKIMSMU B TOUKE: CII0KEHUE, YMHOXKEHHUE, JIeNIeHNe, KoMno3uius. HenpepbIBHOCT
¢ynkuuu B o6mactu. OIHOCTOPOHHSS HETIPEPHIBHOCTb.

OcHoBHbIE CBOMCTBa (QYHKIIMI HEMPEPBIBHBIX Ha oTpe3ke. JIBe Teopembl BeliepmiTpacca,
teopeMa Ko, Teopema bonbuano — Komu. Teopema o HenpepbIBHOCTH 00paTHOM (QyHKITUH.
HenpepbIBHOCTD 31€MEHTApHBIX (PYHKIMH.

Touku paspbiBa U ux kiaaccudukaius. Pa3peiBel IEpBOro poja, ycTpaHUMbIE pa3pbiBhl. Pa3-
pBIBEI BTOpOTo poja. [IpuBectu nmpumepsl rpadudeckux 00pa3oB pa3pbIBOB IIEPBOTO M BTOPOTO
pona.

3. [IpousBoanas, guddepeHnman, CBOUCTBA M TeXHUKa TuddhepeHIInpoBaHus.
Onpenenenre npousBogHON. uddepenunpyembie GyHKINN, HEIPEPHIBHO U depeHIr -
pyembie QyHKIMH, TIaaKue GYHKIIMA. 3HATH OCHOBHYIO TAaOJIMIlY TPOU3BOIHBIX AJIEMEHTAPHBIX
¢yskmil. OCHOBHBIE CBOMCTBA MPOU3BOAHBIX: aJJINTUBHOCTh, OAHOPOIHOCTE. Jnddepenim-

poBaHue Npou3BeAeHUs U oTHOIIEeHUs QyHKIM. [{uddepeHunpoBanue KOMIO3ULUN
(GyHKIMM, 00paTHBIX U MapaMeTpUUEeCKH 3aaHHbIX QyHKIUH. Jlorapupmuueckoe
muddepenurponanue (aBa criocoba). [Ipasuito Jlonurans 1ist HaxoXAeHUS Ipeaena
oTHomIeHUs QyHKIUN. DU3NUECKUI U TEOMETPUUYECKHI CMBICI TPOU3BOTHOM.

Huddepenunan. Onpenenenue auddepenimana GyHKIUN U €r0 FT€OMETPUUECKUM CMBICII.
Huddepenunan aprymenta. OCHOBHbIE CBOWCTBA AU depeHInana: 0 JHOPOIHOCTb, aJIUTUB-
HoCTh. Jluddepeniman npousseaeHus. Beipakenne mpou3BoHOM yepe3 auddepeHiinas.

4. [TonHoe ucciiefoBanre GYHKIUK ¢ TOMOIIBIO MIPEJICIIOB U MPOU3BOIHBIX.

AcumnTotsl. Kinaccupukanus acumnror. Onpenenenre HakJIOHHON acuMnToTsl. Heo6xo-
JMMO€ YCJIOBHUE CYIIIECTBOBAHUSI HAKJIIOHHBIX aCUMIITOT. BrIuncienne napaMeTpoB HaKJIOHHOU
acuMnTOThL. ['opr3oHTaIBHBIE aCUMNOTOTHL. BepTukanbubie acumntoTsl. Heo6xoaumoe
YCIIOBHE CYIIECTBOBAHUSI BEPTUKAIbHBIX ACUMIITOT.

HaxoxaeHne nHTepBagoB MOHOTOHHOCTH (PYHKIIUU C TIOMOIIBIO TPOU3BOIHBIX.
Omnpenenenue To4ek d3kcTpemyma. CranmoHapHbie TOUKU auddepennupyemuix GyHknmii. /[Ba
JIOCTATOYHBIX YCIOBHS CYIIECTBOBAHMS TOYEK MAKCUMyMa WJIM MUHUMYMa.

Haubonpiiee u HanMeHblIIee 3HaYE€HUS HETIPEPHIBHOM (PYHKIIMHU. AJTOPUTM HAXO0XKICHUS
HauOOJIBIIIETO U HAMMEHBIIIETO 3HaueHu nuddepennupyemoit GyHKIuU. BBITyKI0CTh
rpaduka QyHKIMK BBepX U BHU3. Touku neperuba. OmnpeneneHne BUa BEITYKIOCTH U
HaxX0XJIEHHUE TOUEK Mepernda ¢ MoOMOIIbI0 BTOPOM MPOU3BOIHOIA.

9. Heonpenen€HHbIN MHTETPaJl, CBOMCTBA M TEXHUKA MHTETPUPOBAHUSI.

OcHOBHBIE MOHATHUS U OTIPEACTICHUS: TIOAbIHTErpaibHas PYHKIUS, IOIBIHTETPATILHOE BhIpa-
KEHUE, IepeMEeHHAsi UHTEIPUPOBaHUA. 3HATh OCHOBHYIO TaONuIly HHTETPasioB. CBs3b MEKIY
g depeHurpoBaHeM U HHTErpupoBaHueM. CBOMCTBA HEONPeAeNEHHBIX HHTEPAJIOB: OJHO-
POJIHOCTb, aJIUTUBHOCTb.

TexHnuka UHTErpUpoBaHus. MeTo Pa3noKeHHs], METO I IOJICTAHOBKH, HHTETPUPOBAHUE TI0
gacTaMm (¢ BbIBOJIOM (popmyibl). UHTEerpupoBanue ApoOHO-pallMOHATBHBIX (DYHKIUH.
WuTerpupoBanne HEKOTOPHIX TPUTOHOMETPUUYECKUX (DYHKITHIA.

6. OnpenenéHHBI MHTETPAI, CBOMCTBA M CIOCOOBI BBIYHCIEHHUA. [loctpoeHune
WHTETrpaibHON CYMMBI M OTIPEJICIICHNE ONpeieNEHHOr0  MHTerpajga. Y CIOBHSA
uHTerpupyemoctu. CBONCTBA: OJHOPOIHOCTD, AATUTHBHOCTD IO MOABIHTETPATbHON (DYHKIINH,
aJTUTUBHOCTH TI0 00JIACTH WHTETPUPOBAHUS, MOHOTOHHOCTH, TEOPEMa O CPEIHEM, COXpaHEHHE
3HaKa, CBSI3b MPEJENIOB HHTErpupoBanus. OleHKa 3HAaUeHUH HHTerpaa.

Beruncnenue. ®opmyna Herotona — JleliGauiia. Meroa moacTaHoBKH, (popMylia HHTETPUPO-
BaHUSA 10 YacTsM. HTerpupoBaHue YETHBIX U HEYETHHIX QYHKIUI IO CHMMETPUYHOMY UHTEP-
Baity. HecoOcTBeHHbIE HHTETPaJIbl IEPBOTO POJA, MX BBIYMCICHUE C IOMOIIBIO MPEAETIOB.




Oproronanpubie _cucreMbl _Gynkumi. OnpeaencHue. I[Ipumepbl TPUTOHOMETPUYECKHX

o . knx knx | o©
CHCTEM  OPTOrOHAIBHBIX GyHKIHI {sin__,cos__} ma  orpeske [ 1],
1 I k=0
.k * ferrx | Ferrx
S}Cnix,cos_ } m {sin——} , {cos——} wuaorpeske [0,1].
TT.
L L k=0 I k=1 L k=0

{. 'eoMeTpryecKoe MPUI0KEHUE ONPEICIEHHOTO UHTErpalia. Beruucienue mwio-
a1 MIoCKux (uryp. BeiBo GopMyITbl BEIYHCIIEHUS JUTHHBI ITIOCKOW KPpUBOW. BriBoI (hop-
MYyJIbl BBIUUCIIEHUS 00bEMA Tea BPALLCHMS.

& ba3oBble NOHATHS TEOPUU I[Hd)d)eDeHL[I/IaJIBHBIX YPaBHCHUI.

Knaccudukaius ypaBHEeHUH. TOPSAIOK, JHHEHMHOCTb, HEIMHEHHOCTh, OJHOPOIHOCTD,
HEOHOPOJAHOCTb, C MOCTOSHHBIMU KO3((ULIMEHTAMH U ¢ IEPEMEHHBIMU KO3 (PULIIEHTaMU.

Knaccudukanus pemienuii. oOuiee pemieHue, OOIIMI HHTErpajl, 4YacTHOE peIlICHHUE,
Ipocremme muddepeHnnanbHble ypaBHEHUS NEPBOrO MOPSJIKA W CHOCOObI MX pPEUICHUS.
VYpaBHeHUsI ¢ pa3feNEHHBIMUA IEPEMEHHBIMU U YPaBHEHUS C Pa3eNIAIOIIMMUCS TEPEMEHHBIMU.
Pemenune nuuelHOro AuQQepeHnnanbHOr0 ypaBHEHHUS MEPBOro MOpsAKa C NEpeMEHHBIMU
ko3¢ punmentamu MerosoM . bepuymnu. Pemenne ypasuenust M. bepnymin — HenuHeitHOTO
¢ epeHInaIbHOr0 YpaBHEHUS [IEPBOTO MOPSIIKA ¢ TEPEMEHHBIMU K03 puiinentamu.

IlepeyeHb NPUMEPOB M0 MATEMATHYECKOMY aHAJM3Y (PYHKIMI1 OJHOT0 IEPEMEHHOI0 K
JK3aMeHY 32 IepPBbIil cemecTp:

1. BeruuciuTe mpeaelt ¢ MOMOIIBI0 SKBUBAICHTHBIX OSCKOHEYHO MaJTbIX
. si . in2 . (e®x —1)2
lim 3! & lim _ S 3x lim____ ~ .

x-0 tg10x x-0In(1+9x ) x=0 xsin3x
2. BpruucnuTe npesen ¢ moMOIIbIO SKBUBAJICHTHBIX 0ECKOHEYHO OOJBIINX
9x7 + x5 ) 7x% — x ~ 5x>+x*—13

lIlm — . Lm— ., lim .
xo—0 12x5 + X2 x54015x3 + X2 x5t 4x7 — 6 + 25

3. Brmumcnure nmpeacia ¢ MIOMOIIBIO 2-ro 3aMeYaTeIbHOro npeacia

k™ x x In(a+x)—Ina
lim (14+-) . Lim ( ) . lim )
X—>00 X x40 14 x x—+0 X
4. Haiigute 0THOCTOPOHHUE MPeaeiibl (GDYHKIIUH B 3aJaHHON TOYKE
x =T, ®) sinx, x < T, () \/ﬁ—x, x <1,
X/ = = =
’ f Uy xzn @=L =0 50 sy
5. HccnenyiiTe GyHKIHMIO HA HEMPEPHIBHOCTH B 33JJaHHOMN TOUKE
1
2x2 —x —1 2% — 1
f(x) =—2+ — B TOUKe Xo = 2. f(x) =—1—— BTOYKe X0 = 1.
xeTx 2x + 1

6. Hccnenyiite GpyHKIMIO Ha HEIPEPHIBHOCTD B 33JaHHOM 00nacTu

" 1
f@) = =y = Haorpeske [L5] f00) = m—pp—e

Ha oTpeske[1; 25].

7. Haiigure ToUkH pa3pbiBa QyHKIMU U ONIPEIETUTE UX PO



! [x +1] _ X2 =9 _ sinx
f(x)=(x_5)(x_1). f&) =577 f(x)—x_s. f(x)_T

8. Haiigure npousBoanyro QpyHKIMN

f(x) =In(5x3 —x). f(x) =arctg(lnx ). f(x) = In2 (arctg (g)).

9. Haiigure mpou3BOAHYIO MapaMeTPUUIECKH 3aJaHHOHN (PyHKINU
t+1 t—1 _
x = Y = . x=t,y=3t. x=cosdx,y=sin3x.
t t
10. HaiinuTe mpou3BoaHY0 (QYHKIMHU C TOMOMIBIO JIorapudmuaeckoro mudQepeHmpoBaHst

f(x) = xnx, f(x) = cos xsinx, f(x) = xx.
11. HaiimuTe mpesien ¢ moMomIbio mpasuna Jlonurans

. In(sin15x) . Inx _ e*
lim ——— "~ lim — . lim —

x—0 Inx x—+co X x40 X3
12. CocraBbTe ypaBHEHHE KacaTeIbHOW U HOpMaIK K rpaduky GyHKIHH y = 2x2 — 6x + 3 B
Touke ¢ abcuuccoit xo = 1.
13. B kakoii Touke TIIOCKOCTH KacarelbHas K rpaduky GyHKIMu y = In X mapaienbHa
MIPSAMO
y=2x+5?
14. Haiigute yroJi, moJl KOTOPhIM TepeceKkaroTcss Tpaduku AByX QyHKINAN

y2=2x ux?+ y>=8.
15. B kakux TOYKaX IUIOCKOCTH KacaTellbHas mapaboie, ypaBHEHHE KOTOPOH y = —x2 + 4x —
6, HAaKJIOHEHA K OCH abcIuce Mo yriioM 45° wim napajuienabHa ocu aberucc?

16. Haiiqure nuddepennman GyHkimm

y =arctg\x , y=x?lnx, y= xtgx.
17. Uccnenyiite (QyHKIIMIO HA aCUMIITOTHI

6x3 2x2 x3

YYo=z Y Txy1 VT DT

18. Haiigute nHTEpBaIIbI BO3pacTaHUs M YObIBAaHUS (YHKITUH
y=x3—-6x24+5 y=((x-2). y=In(x?-2x+4).
19. Haiigure sxcTpeMyMbl (QYHKITUH
y=x3-3x+1 y=e* y = x — arctgx.

20. HaiinuTe Touku nepern0a u MHTEPBAJIBI BBITYKIOCTH BBEPX M BHU3

2—4x+5

2 2
y=x3—-5x243x—-5 y=eX. y=xe*.X
21. HaiinuTe nHTETpall ¢ MOMOIIBI0 HHTETPUPOBAHHMS O YaCTIM

[3xsin2xdx. [ 3xe*2xdx. [ In 7x dx.

X

fx2_4dx. fxz_ldx. fx—2—5x+6dx'

23. Bo3pmuTe HHTETpal OT TPUTOHOMETPHUECKON (DYHKITUH

[ sin3x sin 2xdx. [ Sin3x cos 2xdx. [ Sin2x dx. [ Cos3x cos2xdx. [ Cos?x dx.

22. Tlpounrerpupyite IpoOHO paI_II/IOHaJ'ILH%'}O GyHKIUIO
x X+

24. Bpruucnure onpeaenéHHblil HHTerpa



1 1 e
In x
Jxe=xdx. [In(x+3)dx. [ __dx
x

0 0 1
25. Haiinute o0muii maTErpan qmuddepeHnaI-HOro YpaBHEHHS C pa3aeiEHHBIMA
MICPEeMEHHBIME U PEIICHHE C HAaYalbHBIM yciaoBueM y(1) = 1.
xdx = (y+ 1)dy. xdx+ ydy = 0.
26. HaiinuTe oOmee penienne wiy ooumii mHTerpan auddepeHnuaisHoro ypaBHEHHUS C
pa3IeOIIUMUCS HepeMegHI)IMI% ¥l pelieHre ¢ HadabHbIM yermoBuem y(1) = 1.

=_". (@A4+yHx =y + x?)dy.

dx x
27. HaiinuTe o0mee pemeHne Wiv o0muil nHTerpain tudepeHnaIbHOr0 YpaBHEHUS

, , , 2x
y=e,y=wWy y=___  ,_ L
1+ x2 sin x

ITepeuenb BONPOCOB MO BhICIIEH ajredpe K 3K3aMeHy 32 BTOPOii cemecTp.

1. MatpuuHas anredpa. Onpenenenue MaTpuibl. JIMHEHHbIE ONEPAMK C MATPHIAMU U
nx cBoWcTtBa. Omepanuss YMHOXEHUs MaTpHUIl M CBOWCTBAa JTOW omnepauuu. JInHeWHas
HE3aBHCUMOCTh CTPOK (cTOJIONOB). PaHr MaTpuiiel. DneMeHTapHble IpeoOpa3oBaHUS MAaTPHULIBIL.
DOKBUBaJEHTHbIE MaTPHULIbl. BpIUncIeHNEe paHTra MaTPUIIbl C IIOMOIIBIO IPUBEICHHUS MaTPULIBI K
TpaneueBUIHOMY UIIM TPEYrOJIbHOMY BUIY.

KBagparusle Marpunpl. UuciaoBas XapakTepuCTHUKa- ONPENEIUTENb KBAJAPAaTHON MaTpHIIBL.
JuaronanbHble Matpullbl EnuHuubble Matpuibl. TpeyrosnbHble MaTpulibl. CHMMETpUYHBIE
Matpuiibl. O6paTHas marpuiia. Pemenne Matpuudbix ypaBHeHuid. [IpeoOpazoBaHust 6a3ucoB
ITOMOIIIBIO MaTPHLL.

2. JluHeliHple anreOpandyecKue CHUCTEMBI. PacmupeHHas MaTpuLa CHCTEMBL.
Marpuna cucrtemsl. Teopema Kponekepa — Kanemiu u ciencrBusa u3 He€. Pemienue cucteMbl
MeTo0M ['aycca ¢ BEIOOPOM TUIaBHOTO 3ieMeHTa. OnucaTh alropuTM 3TOro MeToja (mpsMoit
xon U oOpatHbiii xo7 ). COBMECTHOCTh M HECOBMECTHOCTh cHUcCTeMbl. Pa3zoOpath ciydyaii
OTCYTCTBHUSI PEILlICHUs], Cy4ail eIMHCTBEHHOCTH, PEIlIeHHUs, clydail 0ECUMCIEHHOTO MHOKECTBA
pemenuii. [locTtpoeHne QyHIaMEHTaIbHONW CHUCTEMBI peElICHWH. PemieHue cucteMbl C
pa3IMYHBIMU TpaBbIMU 4YacTAMU. CHCTEeMbl C TPEXIAMArOHAIBHBIMH MaTpULAMH U METO]
pElIeHUs TaKUX CHUCTEM — METOJ TPEXIUAroHAIbHON MPOroHKH. OTHOPOJHBIE CHCTEMBI.
TpusuansHoe pemenue. [loctpoenne pyHaaMeHTaTIbHONW CUCTEMBI PELICHUIA.

3. 3aylaya Ha COOCTBEHHBIC 3HAYCHHUS W COOCTBEHHBIC BEKTOPBI. IlocTaHoBka
3amaun. CoOCTBEHHBIE YHCIIa U COOCTBEHHBIE BEKTOPHI. YacTuuHas mpobiieMa cOOCTBEHHBIX
yycen W monHas mnpobrmema. CBoiicTBa cOOCTBEHHBIX BeKTOpoB. (CoOCTBEHHBIE 4YHCIA
JIMArOHANbHBIX M TPEYroJIbHBIX MaTpull. AJITOPUTM pEIIeHUs B MPOCTEHINMNX ciydasx (Bce
coOCTBEHHBIE YHCIIa — pa3HbIe EHCTBUTENBLHBIC YHICIIA).

OO0pa3sen KOHTPOJILHOM 32 IEPBbIA ceMeCTP.

1. Haiinure npenensr:

. i . — . In(sin15 x)
lim sin? 3x lim 7xX X lim

) 33— _—
x-0In(1+9x ) x>+ B0+ X -0  Inx

2. Haiinute mpou3BoiHbIEe (DyHKITHIA:



f(x) = In2 (arctg (g)) ,f(x) = xx.

3. Haiinute acumMntoTsl rpaduka GyHKIHH
3

X
YT aFir
4. IlpounTerpupyite GyHKIUIO
[ In 7x dx.

5. Beruucnure unTerpan

e

In x
J —dx.
I

6. HaiinmuTe obmiee penrenne uiy oouuii mHTErpat auddepeHnnanbHOro ypaBHEHUS
y = ev.
7. Haiigute yrou, noja KOTOPbIM IMepeceKaroTcsl rpapuku ABYX QyHKUNN

y2=2x u x4+ y?=28.
8. B kakoif TOUKe TII0CKOCTH KacateiabHas K rpaduky GQyHKIMU Y = In x mapayuieabHa npsMon
y=2x+5?

9. Haitnure muddepennuan pynkmmu y = arctg/x 10.

IlepeyeHb BOMPOCOB MO0 MAaTeMAaTHYEeCKOMY aHAJIM3Y K IK3aMeHY 3a BTOPOii
cemecTp.

1. uddepeHnyanbabple YpaBHEHHUS 2-TO  TOpSAKA. IlonaTue nmHelHOM
HE3aBUCUMOCTH ABYX ¢yHkuuid. [locTpoeHue oOIIero pemeHus JMHEWHOTO OJHOPOIHOTO
muddepeHInaNTbHOTO ypaBHEHUSI BTOPOTO TMOPSAKA C IOCTOSHHBIME Ko3(h(dUIIMeHTaMu
MeTo10M Diiepa. CBs3b KOJMUYECTBA MTPOU3BOJILHBIX TOCTOSIHHBIX C MOPSIKOM YPaBHEHHUSI.

Merton Diiniepa. Bribop anamuTHdeckoro Buaa pemieHus. [locTpoeHne xapakTepucTudec-
KOTO YPaBHEHUS U HaXOXKJCHHE ero KopHeu. [locTtpoeHne o01Iero pemeHus B 3aBUCUMOCTH OT
BHJIa KOPHEH XapaKTePUCTUUYECKOTO YPABHEHUS: Pa3HbIC JICHCTBUTEIbHBIC KOPHH, KOPEHb OJIMH
KPaTHOCTH 2, KOMIUIEKCHbIE KOPHH, MHUMBIC KOPHH.

Merton Jlarpanxka (METOJ] BapuallMd MPOU3BOJBHBIX MOCTOSHHBIX) JUIsl PEIICHUS HEOJHO-
POIHBIX JIMHEHHBIX TU(PPEPEHIMATBHBIX YPaBHCHUH 2-TO TIOpSIIKA C  T[OCTOSHHBIMHU
KOA(pPUIMEHTaAMH.

Meton HeonpeaeaéHHBIX KOIDOUIIMESHTOB isl pelieHus HEOJHOPOIHBIX JTMHEHHBIX
mddepeHnanbHbIX YpaBHEHUH 2-T0 MOPSJIKA C MOCTOSTHHBIMU KO3 duiineHTamu.

Pemenune 3amaun  Komm. TlocranoBka 3amaun. CBs3b MOpAAKA YpaBHEHHS C
KOJIMYECTBOM HaydalbHbIX ycinoBuUil. Pemenne 3anaun Komm u1st ypaBHeHUH nepBoro nopsjka
U 7151 ypaBHEHHH BTOPOTO MOPsIKa.

2. Pemenue nuHelHBIX cucteM nudQepeHNranbHbIX YPAaBHEHHA TEPBOTO
MOpSAJKAa C TOCTOSHHBIMU KO3 duimeHTaMu. CHayana paccMaTpHBAETCS pPELIEHUE

OJHOPOJHBIX CUCTEM MCTOIOM 3ﬁﬂepa. IToToMm cnyqaﬁ pemieHrud HCOAHOPOAHBIX CUCTCM.

3. UncrioBble psaabl. Beenenue MOHATHIA: YUCIOBOM s, OOMIMI YleH psAaa, YacTHYHAs
cymma. HeoOxoanMmoe ycioBHE CXOTUMOCTH psiia M JOCTATOYHOE YCIOBHUE PACXOJIMMOCTH



psna. JIBa HEOOXOOMMBIX U JIOCTATOYHBIX YCIOBHS CXOJUMOCTH YHCIOBOTO psna. JInHelHbIe
OIEpALMK HAJl CXOMAIIUMHUCS PAJaMU: YMHOKECHHE PsJIa HA YHUCIIO U CIIOKEHUE PSJIOB.

JlocTaTouHble MPU3HAKU CXOAWMOCTH PSAJAOB C TMOJIOKUTEIbHBIMU YJICHAMM:
NIEPBBIN MPU3HAK CPABHEHHUS, BTOPOM MPHU3HAK CpaBHEHUs, IpusHak [lanambepa, paaukaibHbIi
npu3Hak Kowmm, wHrerpansusld npusHak  Komm. MccnemoBanwe Ha — CXOIMMOCTh
rapMOHUYECKOIO psiia U OOOOUIEHHBIX TapMOHMYECKUX PSAOB C MOMOIIBIO MHTETPAIbHOTO
npuszHaka Kommu. HccnenoBanne Ha CXOAMMOCTh TIE€OMETPHUYECKHX psSAoB  (psloB
r€OMETPUUECKOM MPOTrPECCUN).

3Hakouepeaywomuecs psaabl. Teopema Jleibuuna u pansl JleiiOnuna. AGcomoTHas U
yCIOBHAs CXOAUMOCTh. CBOICTBA aOCOJIIOTHO U YCIIOBHO CXOJSIIMXCS PSJIOB.

4. DyHKIHMOHANBHBIC PSAbI W WX NPUIOKCHHE. WHTepBal CXOAMMOCTH psja.
PaBHoMepHast cxonuMocTb. CBOMCTBAa pPAaBHOMEPHO CXOMASIIUXCS PAJOB: HENPEPBIBHOCTD
CYMMBbI, HHTETPUPOBaHHE U AUPPepeHIupOBaHUE PSIOB.

CreneHHble psabl. Teopema AGens. MHTepBan u paauyc CXOIMMOCTH CTEIEHHOTO PS/a.
BoeiBog hopMynibl Ui HaXOKJIEHUS paauyca CXOJUMOCTH C MOMOIIbIO Mpu3Haka JlamamOepa
WIM MHTerpaibHoro mnpusHaka Komm. PaBHOMepHass CXOJMMOCTh CTENEHHBIX pAJOB Ha
OTpE3Ke.

Psaa Teinopa. Pasnoxenne Geckoneuno muddepenmupyemoit pynkuuu B psg Teitnopa.
VYcnoBue cxoauMocTH psiaa. EnuHCTBEHHOCTh pasiokeHuss QyHKUuMuU B psn.Paznoxenue
MpocTelmux 3MeMeHTapHbIX GyHKIMM B pan Telnopa. Psin Makinopena.

Mmuorounenbl Tennopa u  MaknopeHa. IIpuOmmkEéHHbIE BBHIUUCICHHS 3HAYEHHN
(GyHKIMHA, TPOU3BOAHBIX W HHTETPAIOB C MOMOIINBIO MHOrowjieHOB Teiyopa m MakimopeHa.
BriBon hop-mMyn pasHOCTHOM ammpoKCUMAIMs MEPBOW M BTOPOM MPOM3BOJHBIX C MOMOIIBIO
MHorousieHa Tewmopa.

Turonomerpuueckuil psg Pypbe. Paznoxenne QyHKIMU 110 GECKOHEUHOMY OPTOIO-
HaJLHOMY TpUTOHOMeTpuueckoMy Oasucy. Iloctpoenue kodrdduimentoB dypre. Tpurono-
METPUUYECKUHN PsifI JUIA YETHBIX U HEUETHBIX ()YHKIIHIA.

5. ba3oBble moHATHSA g (QYHKIHK HECKOJIBKMX IEPEMEHHBIX. IloctpoeHue
oOmactu ompeneneHus s GYHKIUU JBYX TMEPEMEHHBIX U T'€OMETPUYECKHH 00pa3 Takux
(hyHKIUH.

YactHble Npou3BOoaHBIC M Iu(depeHInaAIbl. OnpeaencHue YacTHBIX MPOU3BOIHBIX
MEPBOTO ¥ BTOPOTO IMOPSIKOB. YCIIOBHUE PABEHCTBA BTOPBIX CMEIIAHHBIX MPOU3BOJIHBIX JUIS
(GyHKIIMU BYX TEpeMEHHbIX. YacTHbIe NPOM3BOJHBIE M YacTHbIC AU(depeHIInabl, MOIHBINA
muddepenunan. Juddepenman BToporo mnopsaka. IIpousBogHas KOMHO3UIMHM (GYHKIIHIMA
(monmnas mpowusBonHas). JuddepeHuupoBaHre HESIBHO 3aJaHHBIX (YHKIUN. YpaBHEHHE
KacaTeJIbHOU TNIOCKOCTH U HOPMAJIH K MIOBEPXHOCTH.

6. DKcTpeMyMbl GYHKIMI JIBYX MEPEMEHHBIX. HeoOX0uMBble yCIOBHS JKCTPEMYMA.
Muorounen Teitnopa s QyHKIMM ABYX MepeMEeHHbIX. BbIBOJ HEOOXOJMMOro M J10CTaTO4Y-
HOTO YCIIOBHMM CylecTBOBaHUS 3KcTpeMyma. HaxoxeHne HauOoNbIIMX M HAUMEHBIINX 3HA-
yeHui (yHKUMH BYX nepeMeHHbIX. [locTaHOBKa 3a7auM Ha HaXOKJIEHHUE YCIOBHBIX JKCTpe-
MyMOB. PemieHnue 3ama4 Ha yCJIOBHBIN SKCTpeMyM MeTonoM Jlarpan»ka. 3ajada Ha YCJIOBHBIN
SKCTPEMYM JIJIsl TUHEHHBIX QYHKIUH (TpOCTEHIINIA ciTydail CUMILIEKC METO/a).

/. KpuBojvHEHHbIE WHTETpaNbl. ITocTpoeHre KPUBOJMHEHHOTO HHTErpaga MEPBOTo
pona, ero cBoMCTBa. BplumcieHune HHTErpajsa B 3aBUCHUMOCTH OT BHJA AHAIUTHYECKOIO
3a/laHus IyTH UHTerpupoBanus. OnpeneneHnue KpUBOJIMHENHOTO UHTErpaja BTOPOTO poja, ero
CBOMCTBA M 3aBUCHUMOCTb MHTErpajla OT HampaBJieHUs IyTH HHTerpupoBanus. CrocoObl




BbIuncienus. Materpan 2-ro poja no 3aMKHYTOMY ITyTH. Y CIIOBHE HE3aBUCHMOCTH MHTETpalia
2-T0 pojaa OT BUJA IyTH. BRIOOp MyTH MHTETPUPOBAHUS, €CIIM IMOJBIHTErPAIbHOE BBIPAKEHHE
ABIISICTCS TOJIHBIM Ju(QepeHnrnanoM ¥ BBIYHCICHUE TaKOro HHTerpaia. Haxoxxaenue
¢bynkuuu no noigHomy auddepennuany. Pemenue ypaBHeHus B OJIHBIX auddepeHiuanax.

8. JIBoliHbBIC MHTETPAJIbl. [locTpoeHue JBOWHOIO MHTETPaia KaK Mpeiesia HHTErPaIbHbIX
cymM. CBolicTBa MHTErpaia No IUIOU[aaud. BeluncieHne NBOMHOIO MHTErpajia B JEKapTOBOU
cucreme koopaunar. [lToctpoeHue sikobuana (ompenenutelns Slkoou). Beraucienue qBOHWHOTO
UHTErpaia B MOJIAPHOW cucTeMe KoopAuHat. Beruncienue mnrterpana Ilyaccona ¢ momoibto
JBOMHOTO MHTErpaJia B MOJSIPHON CHUCTEME KOOpAMHAT. [I[puMeHeHre qBOMHOrO MHTErpaia Juis
BBIYMCIIEHUS TUIOIAAe 1 00BEMOB.

9. TpotliHble UHTETPAIBL. [TocTpoeHHEe TPOMHOTO MHTErpana Kak Npeeaa HHTErPaTbHbIX
cymM. CBolicTBa uHTerpajia no o0béMy. BrluncieHue TpoHHOro HMHTErpana B JEKapTOBOU
cucreme koopauHat. [locTpoenue sxobuana (ompeaenutens SkoOu) i LHHIMHAPUYECKOU
CHUCTEMBI KOOPJMHAT. BhryuciaeHrne TPOMHOTO MHTErpajia B IUIMHIPUYECKOW CHCTEME KOOp-
muHat. Cdepuyeckass cucTeMa KOOPAMHAT WU COOTBETCTBYIOIIMN skoOuaH. Ilpumenenue
TPOWHOTO MHTErpaja JUlsl BBIYUCIEHUs 00BEMOB.

10. DaeMeHTHI TeopuH moJis. CkanspHOE MOJe M BEeKTOpHOe mojie. OmpeneneHue
MIPOU3BOIHOM 10 HAIIPABJIEHUIO.
Onpenenenus auddepeHnanbHbIX onepalnid mepBoro nopsaka. ['pagueHT u ero oCHOBHbIE
cBoiicTtBa. CBs3b IPaIMCHTA W TIPOM3BOJHOM 1O HampaBieHUIO. J(uBepreHus (pacxoauMoCTh)
BEKTOpHOTO moJjisi. PoTop (Buxpb) BekTopHOTO mois. uddepeHmanbHbie onepanuu BTOPOTo
MOPsIIKA: TUBEPTreHIUS OT TPAJAUEHTa, POTOP OT TpaiueHTa, AUBEPreHIMsI OT pOTOpa.

Ilepeyens NpuMepPoOB MO MaTeMATHYECKOMY aHAJIM3Y K IK3aMeHY 3a 2-il cemecTp.

1. Haiigure obuiee perenne oqHOpoHOro AudepeHuanbHOro ypaBHEHHS METOI0M Dilepa
y'—6y +8y=0, y' —4y +4y =0, y'+9y =0, y'—10y +29y=0.

2. Haiinure o0l1iee pelienre Heo JHOPOAHOro Tu(depeHIIHaIbHOT0 YPaBHEHHS METOI0OM
Jlarpanxa
y'—y =x, y'+y=4ex, y'+y =cosx.

3. Haiimure o0iiee pemieHre HeoHOpoaHOTO AuddepeHIInaibHOr0 ypaBHEHUSI METOI0M
HeoIpeAeaEHHBIX K0P PHUITUESHTOB

y'—y =x, y'+y=4ex, y'+y =cosx.

4. VccnenyiiTe psia Ha CXOJMMOCTh € TIOMOIIbIO ITpu3Haka Jlamambepa
oo
n
3
n=1
5. HCCJ’IGI{yﬁTC pAA HA CXOAUMOCTD € TIOMOUIBIO PAIMKAJIIBHOI'O ITPU3HAKA Ko

* n
n
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5. HCCJ’ICZ{yﬁTC pPAa Ha CXOAUMOCTL € TIOMOUIBIO UHTCTIPAJIBHOT'O IIPHU3HAKA Kormn.
(o]
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I nlnn

7. Uccnenyiite paa Ha aOCOIOTHYIO M YCIIOBHYIO CXOJIMMOCTD (CXOJUMOCTD 10 JIeHOHuILy).
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8. Haiinute pamuyc u 061acTh CXOAUMOCTH CTEIIEHHOTO psijia
[ee]

(n+1)
2 5 X"
2n ’
n=2
9. Haiinute 0671aCTh CXOMMOCTH CTEIIEHHOTO psizia

> D oy
nn+1) '

10. Pazmoxwuth dpyHknuio Y= x + 1 B psiq Oypbe 1o kocunycam Ha otpeske [0; 7].
11. Haiigute nonubiil nuddepennuan 1-ro nopsaka ot GpyHKuun
z=1In(3x +2y). 2. z=xV.

12. Haiinute MOJIHYIO NPOU3BOIHYIO ‘% 110 TIEPEMEHHOM 10 t OT (PyHKIMH

z=ye ¥, tnex =2t+ 2, y=sint. z=xtan3y, roe x = t?, y = 2t3.
13. Haiimute mpou3BOIHYIO CKISIPHOTO NOJNS ¥ = 2XxYy + 3yZ + 5zx 10 3alaHHOMY
HanpalieHnto BekTopa a = {12; 3; 4} B touke B(1; 2;5).
14. HaiizuTe mpon3BOIHYHO ‘;ie CKaJISIPHOTO moJist v = 2x2y3 4+ 52 110 HampaslIeHUIo
BekTopa a = {1;1;1}.
15. Haiigure rpaguenT grad z TIOCKoro ckamsipHoro mojst Z = In(3x + 2y) B Touke
B(1;2;5).

16. HaiinuTte HanpaBieHne HanOOJbIIEro pocta GyHKIUU v = XY + yZ + 5zx2 B Touke
B(1; 2; 3).
17. Haiigurte quBepreduuio (pacxoauMocTs) div(a) BEKTOPHOTO MOJIs

a(x,y,z) = 2xyi + 3xzj + 7yzk Btouke A(3;1;2).
18. HaiiauTe nuBeprenuuio ot rpaauenra div(grad w), ecmu w = 3xy + 5yz3.

19. TToctpoiiTe porop (Buxps) rot(b) 3a1aHHOrO BEKTOPHOTO IIOJIS
b(x,y,z) = 2xyi + 3xzj + 7yzk. b(x,y,z) = grad(xy + yz + 5zx?).

20. HaiinuTe npeaensl MHTETPUPOBAHUS IBOWHOTO HHTETpalia, €clid 00J1aCTh HHTETPUPOBAHUS
3TO TPEYroJbHUK co cTopoHamMu X =0,y =0, x + y = 2.

21. Haiigute npenenbl HHTETPUPOBAHUS JBOMHOTO MHTErpaja, eciau 00JacTb HHTEIPUPOBAHUS
OTIMICaHa CUCTEMON HEPaBEHCTB

XZO; nyZ’
{ y=0, { <42
x2+y2 < 1. Y=g

22. TlomeHnsiiTe MOPSIOK HHTETPUPOBAHUS
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23. BeauciauTe uHTErpa

4 ny 5 Iny
[ dx [ ;d% [ dy [ exdx.
2 1
x 0

21. Beruucnure UHTErpat

Jf cos(x + y) dxdy,

D
ecyii 00JacTh UHTETPUPOBAHUS OrpaHuueHa npsimbiMu - x = 0,y = m,y = x.

OO0pa3zen KOHTPOJILHOI PadoOTHI 32 BTOPOM ceMecCTP

1. HaiimuTe obmee pemeHrne o JHOPOIHOTO AuddepeHIInaIbHOTO YPaBHEHHS METOI0M Didiepa

y'—6y +8y =0
2. Haiigure o0riee pemeHue Heo JHOPOAHOTO Ju(hepeHITNaIbEHOTO YPaBHEHHSI METOI0M
Jlarpanmxa
y' -y =x
3. Haiinure obmee penieHne HeoTHOPOTHOTO MU GEepeHITNATIBHOTO YPaBHEHHUSI METOI0M
HeompeAeTEHHBIX KOAPDHUITUESHTOB

y' +y =4ex

4. Uccnenyiite psan Ha aOCOTIOTHYIO M YCIIOBHYIO CXOJAUMOCTH (CXOAUMOCTH 10 JIeHOHMITY).
co
G

n=2 n

5. Haitnure paauyc u 067acTh CXOIMMOCTH CTEIIEHHOTO Psijia
(o]

(n+1)
2 g X
n=2

6. Paznoxwuts Gynkmuio Y= x + 1 B psg @ypee 1o KocuHycam Ha otpeske [0; 7).

7. Haiiaure npou3BOJHYIO CKISPHOTO Mo U = 2Xy + 3yZ + 5zX 110 3alaHHOMY
HanpasieHuio BekTopa a = {12; 3; 4} B touke B(1; 2;5).

8. Haiinmure HanpaBieHne HauOOJbIEro pocta GyHKIUU V = XY + yZ + 5zx2 B TOUKe
B(1; 2; 3).

9. Beruucnure uHTErpa

f cos(x + y) dxdy,

D
eciii 00J1aCTh MHTETPUPOBAHUS OTpaHuyeHa psiMbiMu X = 0,y =,y = X.



Hepe'{eﬂb BOIIPOCOB IO MATEMATHYIECCKOMY aHA/IHU3Y K IK3aMEHY 3a TpeTI/Iﬁ
ceMecTp
1. ba3oBble MOHATHUS B TEOPUM YPABHEHUN MaTeMaTHUEeCKON HU3UKH.
Knaccuukanuss TUHEWHBIX ypaBHEHUH C OBYyMsI HE3aBUCHMBIMH II€PEMEHHBIMH M IIpPHUBE-
ACHUC UX K KaHOHWYCCKOMY BUIY. Haganpupie u KpacBbIC YCJIIOBUA IJIA ypaBHeHI/Iﬁ MaTrema-
THaeckoi pusuku. CymiecTBOBaHNE U €IMHCTBEHHOCTD PEIICHUSI.

2. Pemenue OJHOPOAHOTO YPAaBHEHUS TEIUIMIPOBOIHOCTH C HaYaJlbHBIM
YCJIOBUEM M C HYJIEBBIMU KPA€BbIMHU YCIOBUIMH.

IlepBbiii mar penicHus.Pa3aencHue NMEepeMEHHBIX. IlpencraBieHue HEM3BECTHOM
(GYHKIMY B BUJIE MTPOU3BEICHUS IBYX HEU3BECTHBIX (YHKIIUI, IIepBast U3 KOTOPHIX 3aBUCUT OT
MIPOCTPAHCTBA, a Apyras TOJbKO OT BpeMeHHu. [locTpoeHue auddepeHnanbHbIX ypaBHEHUH
JUIS KOKJOM U3 TaKUX (PYHKIIMH.

Bropoi#i mar pemenus. 3agaya Illtypma JIuyBuiias. Ilepsas (yHKius sBIsSETCS
pemenueM 3anaun lltypma — JInyBuuIs ¢ 3alaHHBIMU KpaeBbIMU yClnoBHUsIMH. BTtopas QpyHK-
IIUST 3aBUCHUT TOJIBKO OT BPEMEHH U SIBJIIETCS PEIICHUEM MPOCTOTO MU PEpeHITNATBHOTO ypaB-
HeHus 1-ro mopsiaka.

Tperuri mar pemeHus. Meroa Dypbe. OKoOHYATENLHOE pEIIEHUE YPaBHEHUE
TETUIONPOBOJHOCTH CTPOUTCA C MOMOIIBIO TPUTOHOMETpHUECKOTO psina Dypre.

i PelieHre 0JHOMEPHOrO BOJHOBOI'O YPaBHEHUSI METOA0M Dyphe.

IlepBblii 1ar peuieHus.Pa3geneHue NepeMEHHbIX. IIpencraBieHue HEU3BECTHOM
(yHKIIMM B BUJIE TIPOU3BEIICHUS IBYX HEU3BECTHBIX (DYHKIIUHU, TTEpBasi U3 KOTOPHIX 3aBUCUT OT
MPOCTPAHCTBA, a Jpyras TOJIbKO OT BpemeHHU. [locTtpoenne nuddepeHnnaIbHbIX ypaBHEHHUI
JUTSL KQXKI0W U3 TaKUX (PyHKITAH.

Bropoit mar pemenus. 3agaya Illtypma JInyBuiis. Ilepsas (yHkumus sBaseTcs
PEIICHUEM 3aaavuu I_HTpra — HI/IYBI/IJ'IJ'U{ C 3aaHHBIMU Ha4YaJIbHBIMU YCJIIOBHUSIMHU W KPAaCBBIMU
YCIIOBUSAMMU. BTOpaﬂ (bYHKHI/IH 3aBUCUT TOJIBKO OT BPEMCHH W MABJCTCA PCIICHHUEM
muddepeHInaTbHOTO ypaBHEHUS 2-TO TOPSJIKA C MTOCTOSTHHBIME KO3 PUITUSHTAMH.

Tperuii mar pemeHus. Metoa Dypbe. OKOHYATETBHOE pEIIEHHE BOJHOBOIO
YpaBHCHUA CTPOUTCA C IIOMOIIBIO TPUTOHOMCTPHUUYCCKOI'O pAaa d)ypbe.

4. Pemenue nBymepHoro ypaBHeHus Jlannaca Mmetojiom Dypee.

Penraercs miiockas 3alada Ha OpsIMOYTI'OJIbHUKE B I[eKapTOBOfI CUCTCMC KOOpAMWHAT, PCHIACTCA
3ala4a BHYTpU U BHC Kpyra B HOJ'IHpHOfI CUCTCMEC KOOpAMUHAT. Pemaercs 3aga4da I[I/IpI/IXJ'Ie —
HCHU3BCCTHAA (bYHKI_[I/IH 3a/laHa Ha I'paHUIIC.

IlepBbiii mar pemeHus.Pa3aencHue NEepeMEHHBIX. IlpencrasieHue HEU3BECTHOM
(I)YHKI_[I/II/I B BUJC IIPOU3BCACHUA IBYX HCU3BCCTHBIX q)YHKHHﬁ, nepBasa U3 KOTOPBIX 3aBUCUT OT
NEepOBON MEpEeMEHHOMH, a Jpyrast TOJbKO 0T BTOpoi. CTposiTcs U pemaroTcs TuddepeHnmaib-
HBIC YpPAaBHCHUA U HAXOXKIACHUA Ka)I(I[Oﬁ HEU3BECTHOU (bYHKHHH

Bropoii mar pemennsa cssi3aH ¢ 3ajmadeii Hltypma JInyBuimis.

Tperuit mar pemieHus. OkoHYaTeNbHOE pellieHre ypaBHeHus Jlamaca cTpoutes ¢
IIOMOIIBIO TPUTOHOMETpHUUECKOTO pssa Dypee.

9. YwucneHHble METO bl pelieHus T1uddepeHIInaTbHBIX YPABHEHHH.
Pemenue 3anaun Koim




Meton Dinepa mus perienus g depeHunan-Horo ypaBuenus 1-ro nopsaka. Ouenka
TOYHOCTH 3TOT0 MeTo1a. ['eoMeTpudeckuid CMbICT METO1a Ditepa.

Meton Pynre — KyTTa ans pemenus nuddepeHimanisHoro ypasaenus 1-ro nopsjka.

OreHKa TOYHOCTH 3TOro MeToaa. ['eomeTpuueckuii cmpicn metoza Pynre — KyTTa.
[IpeoOpasoBanne mudGepeHIMATGHBIX YPAaBHEHUH BTOPOTO H  MOPSJKA B CHCTEMY
mddepHIHaTbHBIX YPABHEHUH TIEPBOTO MOPSI/IKA.

MeTton Ditnepa s pemrenus cuctem auddepeHansHeIX ypaBHeHu 1-ro mopsiaxa.

Meton PyHre — KyTTa mns pemenus cucreM nuddepeHnranbHbiX ypaBHeHUi 1-ro
IOPsAIKA.

Pemienne  JITMHEMHOTIO I[I/I(fb(be‘peHLII/IaHBHOFO YPAaBHCHUA C 3aJaHHBIMH

KpaCBbIMH YCJIOBHUIMM.

[TocTpoenne pa3HOCTHBIX alIIPOKCUMALIUNA MEPBOM M BTOPOW MTPOU3BOJHON: JIEBOCTOPOHHSIA,
LEHTpAJIbHAs alpPOKCUMAIIIH.

[TocTpoeHune pa3HOCTHOW amMpoOKCHUMAalMU HCXOJHOTO JHHEMHOTO Iu(depeHInaibHOro
YpaBHEHHUS BTOPOTO MOpsiiKa. PerieHne pa3HOCTHOTO YpaBHEHUs METOJIOM TPEXAUAaroHalIbHOM
MIPOTrOHKH. PaccmaTpuBaroTCs pa3inyHble KPaeBbI€ YCIOBUS.

g CeTouHBINI MCTOA PCIICHUA YPABHCHUS TCILJIONIPOBOAHOCTH.

ANNpOKCUMMAIINS YACTHBIX IMPOU3BOJHBIX. [IpaBOCTOPOHHSS, IEBOCTOPOHHSAS M IIE€H-
TpaJIbHad almnmpoOKCUMalus NCPBBIX YaCTHBIX ITPOU3BOJHBIX. HCHTpaJ'II)HO PasHOCTHas arImpoK-
CUMalMsd BTOPBIX YaCTHBIX IMTPOMU3BOAHEBIX. OHeHKa nmopsAAKa TOYHOCTHU TaKUX aHHpOKCHMaHHﬁ.

[TocTpoenue pelnieHns ypaBHEHUS TEIUIONPOBOAHOCTH 10 IBHON CXE€Me C pa3InYHBIMU Kpae-
BbIMU ycioBUsIMH. OIllEHKa KadecTBa SIBHOW cxeMbl. YkazaTh ycioBue Kypanra- JleBu
(Opunmpuxca), mnpd  KOTOPOM TIporlecc pemieHus OyaeT YCTOWYHMB  OTHOCHUTEIIBHO
MOTPEUTHOCTEM.

[TocTpoenue perieHust ypaBHEHUs TEIJIOMPOBOJHOCTH IO HESBHOM cCXeMe C Pa3IMYyHBIMU
KpaeBbIMH yclIoBUAMU. OIleHKa KauecTBa HEIBHON CXEMBI.

/. CeTOYHBIN METOJI PEIICHMS BOJHOBOI'O YPABHEHUS.
[TocTpoeHne CETOYHOM AaIMPOKCHUMAIIMA YypaBHEHHS. PelieHus mMOCTpOEHHOTO
Pa3HOCTHOI'O YPaBHEHHUS IO SIBHOM CXEMeE C yUYETOM 3aJaHHBIX KPAaeBbIX YCIOBHUM.
VYka3zars ycinoBue Kypanta- Jlesu (®Opuapuxca), mpd KOTOPOM IPOIECC PEIICHHs OyaeT

YCTOﬁQHB OTHOCHUTCIIBHO HOFpCIHHOCTGfI.

8. CerouHblif METON pelieHus ypaBHeHus Jlamaca u [lyaccona.

BBeI[eHI/Ie IOHATHUS UTCPAIUMOHHOI'O ITpOoLecca. HOCTpOGHI/Ie paSHOCTHOﬁ CXEMBI C IOMOIIBIO
OCHTPAJIbHO paSHOCTHOﬁ alllIpOKCUMAIIMU BTOPBIX YAaCTHBIX ITPOM3BOJHBIX. HOCTpOGHI/Ie Ipu-
OIMKEHHOTO PCUICHHUA C IIOMOIIIBIO UTCPALITMOHHOI'O ITpOoLecca.

9. PemieHne NBYMEPHOTO YpPaBHEHHS TEILUIONPOBOAHOCTH METOIOM IIEPEMEH-
HBIX HAIPABJICHUU.

OnucaHue aaropuT™Ma MeTona. [epsoiit otan. GUKCUPYETCS OHA TIEPEMEHHAS M CTPO-
UTCsI HESIBHAsl CXeMa OTHOCUTEINILHO Jpyroil nepeMeHHou. [Ipu 3Tom O6epércst MOJOBUHHBIN I11ar
1o BpeMeHu. Ha mocTpoeHHOM MPOMEKyTOUHOM BPEMEHHOM cJioe (UKCUpYeTCs Apyras mnepe-
MeHHas. BHOBB 111 Ipyroro HarpaBJIeHHs] aHAJIOTUYHBIM 00pa30M CTPOUTCS BTOpasi HesIBHas
cxeMa. Bpems yBennuuBaeTcs emé Ha nonoBuHy 1mara. IIpornecc npoaomkaeTcss 10 OKOHYaHUSA
HeoOxoauMoro B 3amaye BpeMeHH. OlleHKa KayecTBa 3TOro Meroja. Mcmoib3oBaHHE 3TOTO
METO0/1a Ul TPEXMEPHOTO CIIydasl.




10. ChoenmanbHble (QYVHKIIMHA. Ponb crenuanbHbIX (YHKIUH IIPU PELICHUH 3a71a4
MaTeMaTH4eckoi (u3uku u Teopun npuOmbKeHud. /IBa mpumepa crenuaabHBIX (YHKIUH,
KOTOpPBIE UTPAIOT 0CO00 BaXKHYIO POJIb B MAaTEMAaTHKe.

[Honmmuombl JlexkaHapa wurparor ocobyio posib cpeiau ApYrux chepudaeckux (QyHKIHA.
AHaJIUTUYECKHI BUJ TIOJMHOMA, PEKYPPEHTHbIC COOTHOMLICHUS. OPTOrOHAIBHOCT U JPYrHe
cBoiicTBa. O0IACTh MPUMEHECHHS.

[TonnHOMBI YeOhIIeBa neproro poja SBISAIOTCS BaKHEHIIUM HHCTPYMEHTOM B TEOPUM
npubnxeHnd QyHKIUNA. AHATUTHYECKUA BUT B TPUTOHOMETPUYECKOH Gopme. PekyppeHTHbBIE
cooTHoleHus. Anredpandeckas Ggopma MHorowieHa. OpTOroHaJbHOCTh M JPyrHUe€ CBOICTBA.
OO6nacTh NpUMEHEHUSI.

OO0pa3zen KOHTPOJILHOI padoTHI 32 TPETHIl ceMecTp

1. Pemire quddepennnanbHoe ypaBHEHHE METOI0M Diliepa (caenaTh TpU I11ara)

y'=y +2(1-x),y(0) =1,y(0)=1.h=0.01.

2. 3anuIunTe Pa3HOCTHYIO CUCTEMY alreOpandecKuX YpaBHEHUH TS PEIICHNsT CETOYHBIM
MeTo10M nuddepeHIInaIbHOTO YpaBHEHHS C 331aHHBIMH KPA€BbIMU YCIOBUSIMHU.

y' —xy + xy, y(1)=0,y(2)=2.h=0.2.
3. Chenaiite miar 1o sIBHOM cXeMe JIJIsl peIIeHus] ypaBHEHHSI TEIUIONPOBOTHOCTH
du J%u
il At +t,h=02, 7=0.02, u(x,0) =2x,u(1,t) =2+t,u(2,t) =8+t

6.3. baajbHO-peldTHHIOBasi CHCTEMAa OLleHMBAHUS

Tabnuma 7 (1,2).

Pacnipenenenne 6amioB mo BumaM yueOHO# pabOThI B IEPBOM M BTOPOM CEMECTpax

Bua yueOHo# padoThl, 32 KOTOPYIO CTABATCS 0aJLJIbI Banasi
TTocemenue NEKIIMOHHBIX 3aHATUA 0-10
Teopernueckwnii orpoc Nel 0-20
Teopernueckuii orpoc Ne2 0-20
Teopernueckuii onpoc Ne3 0-20
[IpomexxyTouHast aTTecTarys 0-30
UTOro 0-100
Tabnuma 7(3)
Pacrnipenenenne 6ayioB no BugaM yueOHOM pabOThl B TPETHEM CEMECTpe
Bupa yueOHoli padoThl, 32 KOTOPYIO CTABATCH 0a/1/IbI Basuibl
[Tocenienue NEKIIMOHHBIX 3aHATUNA 0-10
Teoperuueckuii orpoc Nel 0-30
Teopernuecknii onpoc Ne2 0-30
IIpomexyTouHas aTTecTanus 0-30
UTOro 0-100
Tabmuma 8.
Pacrnipenenenue JOMONMHUTENBHBIX OAIIIOB
JdonmosHuTeIbHBIE 0AJIIBI bamibl
(Gasmbl, KOTOpBIE MOTYT OBITH 0OaBeHkI 10 100)
AKTHBHOCTB Ha y4€OHBIX 3aHATHSIX 0-5
VYuyactue B Oaummnuane 0-10
UTOIo 0-15




MuHuMaNbHOE KOJIMYECTBO OAJUIOB Ui AOIMYyCKa JI0 MPOMEKYTOYHOW aTTeCTAIluu
cocraBisieT 40 6aI0B PU YCIOBUH BBITIOJIHEHHUS BCEX BUJOB TEKYIIIETO KOHTPOJIS.

Tabnnma 9.
bannpHas mkana UTOTOBOM OIIEHKH Ha AK3aMEHE
Onenka Bbamibl
O1im4HO 85-100
Xopomio 65-84
Y 1oBII€TBOPUTETHHO 40-64
HeynosnerBopurensHO 0-39

7. MeToauveckune peKOMeHIAIHU JJsl 00YYAIOIIUXCS M0 OCBOCHHIO THCIMIIJIMHbI

MGTOILI/ILIGCKI/IG peKOMCHﬂaHI/II/I KO BCEM BUIaM aYI[I/ITOpHBIX 33H$ITPII>1, a TaKxXKe
METOIUYCCKUC peKOMCH}IaHI/II/I 110 OpFaHI/ISaHI/H/I CaMOCTOSITCJ'IBHOI\/'I pa6OTI:I, B TOM 4YHUCJIC IIO
IIOATOTOBKE K TCKYHICMy KOHTpOJ'II-O nu HpOMe)I(YTOHHOﬁ aTTecTaluu, HpC}lCTaBJ'IeHI)I B
MGTOILI/ILIGCKI/IX peKOMeHI[aIII/Ile JUJIA 06y‘13IOHIPIXCSI 110 OCBOCHHUIO JTUCHOUITIIINHBI
«MaTteMaTnka.

8. YueoHO-MeTOoAN4YeCKOe U HH(OPMAIIMOHHOE 00ecTieueHue N CIUIITHHBI
8.1. [lepeyeHb OCHOBHO¥ 1 JIOTIOTHUTENLHON Y9eOHOMW JINTEPaTyphI

OcHoBHas1 iuTepaTypa

1. I''A. bemuxoga, E. A. bpokuna, JI. B. ButkoBckas. Bricias anrebpa. YdebHnoe
nocooue. — Cn6.:PITMYVY,2021. — 170 c. ¢ ni

2. T'M. bemuxosa, JI. B. BwurkoBckag. Maremarnka. Yacte 3. OCHOBEI
MaTeMaTHYECKOro aHanu3a. YueoHnoe nocooune. — Cno.:PITMVY,2015. — 208 ¢. ¢ ni.

3. I'A. bemukoBa, E. A. bpoBkuna, JI. B. Burkosckas. [uddepenunanbupie
ypaBHeHUs1. YuyeOHoe nmocodue. — Cn6.:PITMYVY,2020. — 162 c. ¢ n.

4. B.Sl. ApcenmH. Meroapsl MareMaTH4yecKOW (DM3WKWU CIeNUaIbHbIE (YHKIIHH.
I'maBHas pemakius ¢pu3. MaT. TuTepatypsl u3a. « Haykaw, 1974. — 432 c.

5. I''". benukoga, E.A. bpoBkuna, b.I". Barep, JI.B. Butkosckas, FO.JI. MatBees.

Yucnennsle MeTobl. YueOHoe nocobue. — Cro.: PITMYVY,2019. — 174 ¢. ¢ wi.

6. T.I. Anapeeea. MATEMATHKA: chnenuanpHple (QYHKIMM W HEKOTOPBIE
npuioxkeHus. Yueonoe nmocodbue. — Cn6.: PITMVY,2013. — 102 ¢. ¢ ni.

JlonoqHUTeILHAS JTUTEPATYPA

1. 1. M. AkcenenkoBa, O. A. Maneiruna, H. C. Yekankuna u np. Paner. MaTerpan
®ypbe u npeodpazoBanue Oypwe. punoxenus. — M.: B Kumxknsiit tom «JIMBPOKOM»,
2009. — 208 c.

2. 10.A. JlanunoB. MHorowiensl Yeosimesa. — M.: Equropuan YPCC 2003. — 160 c.

3. U. N . baBpun. Briciias matematuka. YueOuuk. — M.:M3nareabckuii eHTp
«Axkagemua»,2005. — 616 ¢. ¢ um.

4. M.JI. KpacHos, A. N. Kucenés, I'. 1. Makapenko u ap. Best Bbicias MmaTemMaTtuka.
Vuebnuk. T.2 — M.: U3narensctBo JIKH, 2007. — 192 c.

5. B. JI. ®aitnmmvunar. JduddepennpanbHoe U MHTErpalbHOE HCUUCIEHUE (YHKIMN
Heckonbkux aprymeHToB. CI16.: BXB-IletepOypr,2007. — 208 c.

9. MartepunajibHO-TeXHHYecKoe o0ecnedeHne JUCHHIITHHbI

1. Aymutopust Ui HpPOBEACHUS JIEKLMOHHBIX M TMPAKTUYECKUX 3aHATUH. Xopouiue
6onpme gocku!!! KoMIbIOTEpHBIM KJIacC C COBPEMEHHBIMU IaKeTaMH MaTeMaTHYeCKHX
nporpamm!!!

10. OcoGeHHOCTH OCBOeHUSI [MCUMIUIMHBI /I HMHBAJMAOB W JHI €
OrpaHMYeHHBIMH BO3MOKHOCTSIMH 3/10POBbSI




OOyuenne o0O0ydJarOUIMXCSI C OrPAaHUYECHHBIMH BO3MOXHOCTSIMH  3JI0OPOBBSI  TIPH
HEOOXOMMOCTH OCYIIECTBIISIETCS. HAa OCHOBE aJalTUPOBAHHOM pabouell mporpammsbl C
WCIOJb30BAHMEM  CIICIHAJBHBIX METOJOB OOydYeHHs W JUAAKTHYECKHX MaTepUalIoB,
COCTaBJICHHBIX C YYETOM OCOOCHHOCTEH NCHUXO(U3MUECKOTO PpA3BUTHS, HHIMBUAYAIbHBIX
BO3MOJKHOCTEH M COCTOSIHUS 370POBBS TAKUX 00ydaromuxcst (00yJaromerocs).

[Ipu onpenenernn (GopMBI TMPOBEIACHUS 3aHATHH C O0O0YYAIOUIMMCS-HHBAIHIOM
YUUTBIBAIOTCSI PEKOMEHAINH, COAEpKALUEecs] B MHAUBUIYaJIbHOM Mporpamme peaduanTauu
MHBAJIU/A, OTHOCUTEILHO PEKOMEH/I0BAaHHBIX YCIOBUM U BUJOB Tpy/a.

[Ipu HEoOxoaAMMOCTH AJ1s1 00yUAIOUINXCS U3 YUCIIa UHBAJIMJOB U JIUI] C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMU 370POBbsI CO3/AIOTCS CHELalIbHble padoune MecTa C y4eTOM HapyIlIEHHBIX
(GYHKIMM 1 OTpaHUYEeHUH )KU3HEAEATEIbHOCTH.

11. Bo3MOKHOCTHL NPHMEHEHHMS 3JJIEKTPOHHOr0 OOy4YeHHUS] UM IMCTAHUMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTH

[IpakTnueckass dYacTb JUCHMIUIMHBI MOXET pEaIM30BBIBAaTbCI C IMPUMEHEHHEM
ANIEKTPOHHOTO  OOy4eHMsl M JUCTAaHLUHMOHHBIX  OOpa30BaTENbHBIX  TEXHOJOTHII.



PaccMOTpeHO U peKOMEHI0BaHO K MCIIOJIb30BaHUIO B yueOHOM mporiecce Ha 2022/2023

y4eOHBIN 101 663 U3MEHEHU.
[Ipotoxout 3acenanus kadeappl BBICIICH MATEMATHKNA U TEOPETUICCKON MEXaHUKH

oT 15.06.2022 Nell



