


Leapb u 3a7a4u 0CBOCHHUS M CHHUIIJIHHBI
ey 0CBOCHMS JUCHUIUIMHBI — IPHOOpeTeHne GyHIaMEHTAIbHBIX 3HAHUN B
CJIEYIOIUX 00JIACTAX BBICIICH MaTeMaTUKU: airedpa, aHaTuTH4YeCKasi TeOMETPUs, MaTeMaTu-
4eCcKHUii aHau3 QYHKIUN OJHOTO M HECKOJIBKUX MEPEMEHHBIX, TEOPHUS YHCIOBBIX U (PYHKIINO-
HaJIbHBIX PAIOB, Teopusi AUPPepeHInanbHbIX YPaBHEHHM, TApMOHUYECKUN aHAIIN3. Y paBHEHUS
MaTeMaTH4eCKO (PpHU3HKH.
3agauum.
— BJIaJICHUE OCHOBHBIMU TEPMHUHAMU U MOHATUSAMH BBICILIEH MAaTEMaTUKH;
— (opMupoBaHUE YMEHUSI CTPOUTH U MCCIIEI0BAaTh MAaTEMATUYECKUE MOJIEIH PA3ITUYHBIX
METEOPOJIOTNYECKUX MTPOLIECCOB,;
—puoOpeTeHre MPAKTUYECKUX HABBIKOB pELICHUS KJIACCHMUECKHUX 3a7ad B paMKax
U3YYEHHBIX Pa3/IeJIOB BhICILIEH MAaTEMAaTUKH.
2. MecTro0 AHMCHMIUIMHBI B  CTPYKTYpe OCHOBHOW  mnpodeccMOHAJIbHOI
o0pa3oBaTe/IbHOI POrpaMMBbl

HucumummHa «Marematuka» 11t HanpasieHuss noarotoBku 05.03.05 — «[lpuxnagnas
T'HJIPOMETEOPOJIOTUS» OTHOCUTCS K IUCLMITIIMHAM OCHOBHOT'O 0J10Ka 1 JMCHUIUINHBL
JlycumminHa u3y4daeTcsi: CTyJEHTaMU B TE€YEHHE MEPBBIX TPEX CEMECTPOB.
JU11 OCBOEHHUS JaHHOW AMCLMILINHBI, CTYJEHTBI JOJKHBI 3HaTh IIKOJIBHBIN KypC MaTEMAaTUKH.
HucuunnuHa «Marematuka» — SIBISIETCd  BaXHEMIIMM  MHCTPYMEHTOM  JJII  OCBOEHUS
aucuuIuIMH «Mexanuka»,  «OOmas  ¢usuka»,  «Mereoponorus»,  «OKeaHOJIOTHD,
«[unponorusy», «O0paboTKa PsIOB HAOIIOASHUID» U AP.

3. IlepevyeHb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHHs

[Iponecc n3yueHns QUCHUIUIMHBI HAaMpaBieH Ha popmupoBanue kommnereHmmii: OTTK-1

O6menpodeccruoHaabHbIe KOMIETEHITUN

Tab6muna 1
Koa n Koa u HauMeHoOBaHHUe
HAHMeEHOBaHHeE HHAUKATOPA J0CTHKCHUS
. . PesyabTarhl 00y4eHust
npodeccuoHaIbLHOM npo¢eccuoHaATLHOM
KOMIIETEHIIMH KOMIIETEHIIMH
OIIK-1Cnocoben OIIK-1.1. TIpumensier 3HATh:
MPUMEHSITh 0a30BbIC MaTEeMaTHYCCKHUE 3HAHUS IS — 3HAaTh OCHOBHBIC ITOHATHS
MaTEeMaTHUCCKHUE perieHus 3aaad B BBICIICH MaTEMaTHKH U
3HAHUS B 00J1aCTH npohecCuOHaTbHON NeSTebHOCTH. | pa3TUYHbIE MATEMAaTHYECKUE
npo¢eCcCuOHATBHON WHCTPYMEHTHI, C TIOMOIIIBIO
JeSITSIbHOCTH. OI1K-1.2. BeisiBrisIeT B3aMMOCBSA3b | KOTOPBIX MOXKHO U3y4aTh
MaTeMaTHYECKUX MOJCIICH ¢ aTMoc(epHBIE TTPOIIECCHI.
COOTBETCTBYIOILIUMH METEOPOJIO- YMeTh:
TUYECKUMH MPOLIECCaMHU. —HCIOIL30BaTh OCHOBHBIC

pe3yabTaThl, MOJTYYEHHBIE B
BBICIIIEN MaTeMAaTHUKE UL
W3Yy4eHHs aTMOC(EPHI.
BrageTs:

— METOJaMH BBEIYUCIIMTEIILHOMN
MAaTEeMAaTHUKH TSI TIPOBEICHUS
KOPPEKTHBIX pacyETOB MpHU
00paboTKe 1 aHaJIu3e PsIoB
HaOIIOIEHUH.

4. CTpyKTYypa M coep:KaHue TUCHUILINHBI




4.1. O0beM JUCHUIIHHBI VIS OYHOH-3204HOI (P OPMBI 00y4YeHH

O0BeM IUCHMIINHEI cocTaBisieT 14 3aueTHBIX enuHull, S04 akageMHUUeCKUX dJaca.

Tabauua 2

O0BeM JUCHUITIIMHBI 110 BUJaM V‘IG6HBIX 3aHSATHH B dKaJICMHUYCCKUX Jacax

O0BEM TUCHUTIINHBI

Bcerouacos

Ounas ¢popma

3aounas ¢popma

o0y4eHust o0y4eHust
O0BeMIUCHMIIINHEI 504 504
KonTakTHas padora
00y4yarouuxcs ¢ npenogasaresiaeM (1o
BU/IaM ayJAUTOPHBIX y4eOHBbIX 196 56
3aHATHI) — BCero:
B TOMYHCJIC: -
JICKITAN 84 28
3aHSATUSICEMUHAPCKOTOTHIIA: -
MPaKTHYCCKUE3AHITHS 112 28
CamocrosiTe/ibHasA padora
(manee — CPC) — Bcero: 308 448
B TOM YHCJIE: TOATOTOBKA K SK3aMEHY 150 150
BuanpomexxyrouHonarrecranuu JK3aMeH IK3aMeH




2. CTpyKTypa IHCUHHUILIMHBI

Tabmuua 3
Ne Pa3znen / Tema Buabli yueOHoi DopMbI ®opmupyembiek| HWuauka-
JAUCUMIITUHBI padoThI, B T.4. TEeKYLIero OMIleTeHIN U TOPBI
caMoCTOsITeIbHA KOHTPOJIA AOCTUKEHU S
o | 91 pabora ycrneBaeMoCTH KOMIIeTeH-
§ CTYIEHTOB, Yac. 10107
z g =
Sle| g8,
2 EE &
£E50
= =

1 | ®dynkuuy, ux 12 2 6 | [IpakTuueckas OIIK-1 OIIK-1.1
KJ1accuukanus u pabora. OIIK-1.2
CBOMCTBA

2 Teopus npene- 12 4 6 | [IpakTuueckas OIIK-1 OIlK-1.1
JIOB ¥ TEXHHKA pabora. OIIK-1.2
BBIYHCIICHUSI.

HenpepsiBHOCTS.

3 [TpousBonHas, 12 4 6 | [IpakTuueckas OIIK-1 OIIK-1.1
muddepennman, pabora. OIIK-1.2
CBOMCTBA U
TEXHHKA
muddepennrpona
HUSL.

4 [TomHOEHCCIIE- 1,2 4 6 | [IpakTnueckas OIIK-1 OIIK-1.1
noBaHUE(DYHK- pabora. OIIK-1.2
U ¢ IOMOIIBIO TeopeTtnueckui
MIPEACIIOB U ompoc Ne 1.

MIPOU3BOIHBIX [TponzBosHbIE U
nuddepenim-
aJbl

5 Heonpenenén- 14 4 6 | [IpakTuaeckas OIIK-1 OIlK-1.1
HBIW MHTETpal, pa0ora. OIIK-1.2
CBOMCTBA U TE€X-

HUKAUHTETPU-
pOBaHUSI.

6 OmnpenenéHAbIT 112 4 6 [TpakTuaeckas OIIK-1 OIlK-1.1
UHTETpaJl, CBOM- pa0ora. OIIK-1.2
CTBa W BBIYHCIIE-

HUE.

7 | F'eomerpuueckoe | 1 | 2 2 6 | [IpakTuaeckas OIIK-1 OIlK-1.1
IIPUIIOKEHNE pa0ora. OIIK-1.2
ONPEACIEHHOTO Teopernuecknii
MHTETpaa. onpoc Ne 2.

Heonpenenén-
HBIU U
onpeaeaEHHbIN-
WHTETPaJIbI




IIPOrOHKH

8 | ba3zoBsbie moHs- 2 2 6 | [IpakTuyeckas OIIK-1 OIIK-1.1
THUSL TCOPUH TU(D- paborta. OIIK-1.2
(dhepeHIaIbHbIX
YpaBHEHUH,
pelieHre ypaBHe-

HUi 1-To mopska

9 | Onpenenureny. 2 2 6 | [IpakTudeckas OIIK-1 OIIK-1.1
Pemenue cucrem paborta. OIIK-1.2
o Gpopmynam
Kpamepa

10 | BekropHas anre0- 2 4 6 | [IpakTudeckas OIIK-1 OIIK-1.1
pa. Jluneitnsie pabora. OIIK-1.2
BEKTOPHbIE
MIPOCTPAHCTBA

11 | AnanuTudeckas 2 4 6 | [IpakTuueckas OIIK-1 OIlK-1.1
reoMeTpus Ha paborta. OIIK-1.2
TUIOCKOCTH

12 | Amnanutuyeckas 2 4 6 | [IpakTuueckas OIIK-1 OIIK-1.1

reOMeTpHs B pabora. OIIK-1.2
MIPOCTPAHCTBE
13 Anrebpa 2 2 6 | [IpakTuueckas OIIK-1 OIlK-1.1
KOMILJIEKCHBIX pabora. OIIK-1.2
YHUCElL. Teopernueckuii
Anrebpa onpoc Ne3.
MHOTOYJIEHOB Anrebpa u
aH.TEOMETPUS
IToaroroBka k 32
IK3aMeHy

¥ 28| 42 | 110

14 | Peuenue 2 2 4 | [IpakTuueckas OIIK-1 OIlK-1.1
JMHEUHBIX TUd- palora. OIIK-1.2
(dhepeHIaIbHbIX
ypaBHEHUN 2-T0
MOpSIIKA € TIOCT
KodppureHTaMu

15 | 3agaua llltypma- 2 2 4 | IlpakTuyeckas OIIK-1 OIIK-1.1

JInyBuis pa0ora. OIIK-1.2

16 | MarpuuHasanre- 2 4 4 | [IpakTuueckas OIIK-1 OIlK-1.1
Opa, peleHue Jau- pTeopernuecku OIIK-1.2
HEWHBIX CHCTEM. i ompoc Ne 1.

Huddepentu-
aITbHBIC
YpaBHEHUS

17 | Meron Tpéx- 2 2 4 | IIpakTuueckas OIIK-1 OIIK-1.1

JMarOHaJIbHON pabora. OIIK-1.2




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

19 | Pemenue cucrem 2 4 4 | [IpakTuueckas OIIK-1 OIIK-1.1
mud. yp-ui ¢ mo- pabora. OIIK-1.2
CTOSTHHBIMUKO3 (. Teopetnueckuii

ompoc Ne 2
Martpune! u
CUCTEMBI

20 | YucnoBble psiibl 2 4 4

21 | CrenenHsle psabl 2 2 4 | [IpakTuyeckas OIIK-1 OIIK-1.1

pabora. OIIK-1.2

22 | OproroHaibHbIe 2 2 4 | [IpakTuyeckas OIIK-1 OIIK-1.1

pAabI paborta. OIIK-1.2

23 | ba3oBble noHATUSA 2 2 4 | IIpaktuueckas OIIK-1 OIIK-1.1
TeopuH (PyHKIHIA pabora. OIlK-1.2
2-x ,3-X mepe-

MeHHBbIX. YacT-
HBIETIPOU3BO/I-
HBIE,

24 | DKCTpeMyMbl 2 2 [TpakTrueckas
GyHKIHH IBYX pabota
MIEPEMEHHBIX.

Hau6.unanm.
3HAYCHUS
25 KpuBonuneii- 2 4 4 | [IpakTuueckas OIIK-1 OIlK-1.1
HbIE UHTETPaJIbI palora. OIIK-1.2

26 | /IBoiiHble 2 4 4 | [IpakTuueckas OIIK-1 OIlK-1.1
MHTETpaJbI. palora. OIIK-1.2

27 | Tpoiinbie 2 2 4 | [IpakTuueckas OIIK-1 OIlK-1.1
MHTETPpaJIbl pa0ora. OIIK-1.2

Teopernueckuit
ompoc Ne 3.
WNHTerpanst

28 | DieMeHTHI --- 2 [TpakTiueckas
TEOPHH T0JIS - pa0ora.

IMoaroroBka K 50 OIIK-1 OIlK-1.1
IK3aMEeHy OIIK-1.2
y 28 | 42 | 110 OIIK-1 OMK-1.1

OIIK-1.2




29 | Pemenue ogHO- 4 4 3 [TpakTrueckast OIIK-1 OIIK-1.1
MEpHOIOypaBHe- pabora. OIIK-1.2
HUSATEIUIONPO-

BOJIBOJTHOCTH
MetosioM Dypre

30 | Pemienue ogHoO- 2 2 3 [IpakTuueckas OIIK-1 OIIK-1.1
MEPHOTOBOJIHO- pabora. OIIK-1.2
BOTO YpaBHEHUS
MetosioM Dypre

31 | Pewenue nBy- 4 4 3 | [IpakTuueckas OIIK-1 OIIK-1.1
MEpHOI'OypaBHe- pabora. OIIK-1.2
Hud Jlannaca me-
tonoMm Dypse

32 Uucnennsle 4 4 3 | [IpakTuueckas OIIK-1 OIIK-1.1
METO/bI PEIICHUS pabora. OIIK-1.2
nuddepeHmab- Teopernueckuii

HBIX YpaBHEHUN onpoc Ne 1.
YucnenHsie
METO/TBI
pereHus aud.
yp-ui.

33 | CeTouHBIi MeTO 2 2 3 | IIpakTnueckas
pelIeHus ypaBHe- pabota
HUSATEIUIONPO-

BOJHOCTH.

34 | CeTOuHBII METONT 4 4 3 | [IpakTuaeckas OIIK-1 OIIK-1.1
pelieHust BOJIHO- paborTa. OIIK-1.2
BOTO YpaBHEHHUS.

35 | CeTouHBI MeTOT 4 4 3 | IlpakTuueckas OIIK-1 OIlK-1.1
peuieHus ypas- paborTa. OIIK-1.2
HeHus Jlannaca u
ITyaccona

36 | Merox nepemeH- 2 2 3 OIIK-1 OIlK-1.1
HBIXHaIpaBJIe- [TpakTrueckas OIIK-1.2
HUM 1715 AByMep- paboTta
HOTO YpaBHEHUS
TETIONPOBOIHO-

CTH
37 CrenanbHble 2 2 3 Teopernueckuii OIIK-1 OIlK-1.1
byHKIHN. onpoc Ne 2. OIIK-1.2
[TonuHOMBI YucneHnubie Me-
Jlexxannpa, TOJIBI PEIICHHUS
MHOTOYJICHBI YpaBHCHHIA
UYeOnbimieBa Mat. pusuku
--- ITonroroBka Kk --- --- 61 OIIK-1 OIIK-1.1
IK3AMEHY OIIK-1.2
28 | 28 88




CtpyKTypa IUCHUIUIMHBI 1715 3204HOM (popMbl 00yUeHus

Tabnuua 4

Ne Pa3znen / Tema Buabi yueOHoi DopMbI ®opMuUpyeMbleKOMIIETEHIH
AUCHHUILTUHBI padoThI, B T.4. TEeKyLIero "
CaMOCTOSITeIbHAs KOHTPOJIA i
padorta ycrneBaeMocTH ]
a CTY/J1€HTOB, Yac.
2p ”
= 90 K
228
E|EE K&
AR
= =
1 | ®yukuuu, ux 1 | -- - 8 |- OIIK-1
KJaccuukanus u
CBOMCTBA
2 | Teopus npenenoB u 1 | - - 8 |- OIIK-1
TEXHUKA BEIYUCIICHHS.
HenpepsiBHOCTS.
3 | IlpousBoanas, 1 |- - 8 | - OIIK-1
muddepeHma,
CBOMCTBA W TEXHHUKA
muddepeHIMpOoBaHUS.
4 | TlonHoe uccnenoBa- 1 |- --- I e OIIK-1
HUe QyHKIMIA ¢
MIOMOIIIBIO TIPEJIETIOB
Y TIPOU3BOTHBIX
5 | Heomnpenenén- 1|2 2 8 | mpakTHueckas OIIK-1
HBIM UHTETpa, paboTa ¢ pere-
CBOWCTBA M TEXHUKA HUEM IIPUMEPOB
UHTETPUPOBAHMS.
6 | OnpenenéHHbII 1|2 2 8 | mpakTHueckas OIIK-1
MHTETpaj, CBOMCTBA U paborta c pere-
BBIYHCIICHHE. HUEM IIPHUMEPOB
7 | 'eomeTrpuueckoe 1|2 2 8 | mpakTmueckas OIIK-1
MIPUIIOKEHNE pabora ¢ pere-
OIIPEAEIEHHOIO HHUEM IIPUMEPOB
UHTErpaa.
8 | ba3oBble MOHATHS 1|2 2 8 | mpakTHueckas OIIK-1
Teopun auddepeHiu- pabora c perie-
QIBHBIX YPaBHEHUH, HUEM IIPHUMEPOB
pelIeHre YpaBHEHHI
1-ro nopsaka
9 | Onpenenuren. 1 |- ~-- 8 |- OIIK-1
Pewenue cucrem no
dbopmynam Kpamepa




10

BekTophnast anrebpa.
JIuHeitHbie BEKTOp-
HBIE IPOCTPAHCTBA

OIIK-1

11

ABanuTnueckas
reoMeTpust Ha
IUIOCKOCTH

OIIK-1

12

AnanuTnyeckas
reOMEeTpHs B
MIPOCTPAHCTBE

OIIK-1

13

Anrebpa
KOMILICKCHBIX YHCE.
Anrebpa
MHOTOYJICHOB

OIIK-1

14

Pemenue nuHeHbIX
T depeHIATEHBIX
ypaBHEHUM 2-T0
MOpsIKa C OCT
kodpurmenTamMu

[IpakTnueckas
pabora ¢ pere-
HUEM MPUMEPOB

OIIK-1

15

3anayva Lltypma-
JInyBuiist

PAKTHICCKas
pabora ¢ pere-
HUEM [TPUMEPOB

OIIK-1

16

Matpuunas anreopa,
pELICHUE JTMHENHBIX
CHUCTEM.

MpaKTUIeCcKast
pabora ¢ pere-
HHUEM IIPUMEPOB

OIIK-1

17

Meron Tpéxauaro-
HaJIbHOM IPOrOHKHU

IToaroroBska k
AK3aMEHy

88

14

224

18

3amaya Ha
COOCTBEHHBIE YHCIIa U
COOCTBEHHEIE
BEKTOPBI

19

Pemenne cucrem
. yp-uii ¢ no-
CTOSIHHBIMUKO2(.

OIIK-1

20

YucoBble psiibl

OIIK-1

21

CrenenHsble psabl

OIIK-1

22

OpToroHaibHbIE
pAABI

OIIK-1




23

bazoBbie nouATHs
TeopuH QyHKIHH 2-X,
3-X TepeMEHHBIX.
YacTtHble TPOU3BOA-
HBIC,

OIIK-1

24

DKCTPEMYMBbI
GyHKIMA TBYX
MEPEMEHHBIX.
Hau6.unanm.
3HAYEHUS

OIIK-1

25

KpuBonuneiinbie
WHTErpaJibl

OIIK-1

26

JIBOMIHBIE MHTETPAIIBI.

OIIK-1

27

TpoliHbIE HHTErPAJIBI

OIIK-1

28

DNEMEHTHI TEOPUU
OJISt

OIIK-1

29

Pewmenne ogHo-
MEPHOT'0 YPaBHEHMS
TEIIONPOBOJHOCTH
MeroaoM Dypse

OIIK-1

30

Pemenue onuo-
MEPHOTOBOJIHO-
BOT'O YPaBHEHUS
MeroaoM Dypse

[IpakTnueckas
pabora.

OIIK-1

31

Pemenue nBy-
MEPHOI'0 ypaBHEHUS
Jlarmnaca MeTogoM
dypee

IIpaxTrueckas
pabora.

OIIK-1

32

YucneHHbIe METOIBI
pelieHus
mudepeHITaTbHBIX
ypaBHEHUU

IIpaxTrueckas
pabora.

OIIK-1

33

CeTOUYHBIA METOT
pelIeHUs] ypaBHEHUS
TEIJIONPOBOJHOCTH.

IIpaxTrueckas
pabota

OIIK-1

34

CeTOYHBIA METOT
pEIIeHUsT BOJTHOBOTO
ypaBHEHUS.

[TpakTnueckas
pabora.

OIIK-1

35

CeTOYHBIA METOT
pelIeHUs] ypaBHEHUS
Jlannmaca u Ilyaccona

[TpakTrueckas
pabora.

OIIK-1

36

Merton nepeMeHHbIX
HaIpaBJICHUU IS

IIpaxTueckas
pabora

OIIK-1




yp-usi TEIIONPOBO/I.

37

Cneunansueie yHk- | 2 | - | -- < [ — OIK-1
nuu. Iomnaome! Jle-
YKaHJpa, MHOTOUYJICHBI
YeOrnI111€Ba

IMoaroroBka k 2 | - -—-- O B e I
IK3aMeHy

-------------- 2 |14 | 14 | 224 | oo

4.3. ConepxxaHue QMCUMILTUHBI

4.3.1. ®yukuuu, kiaccuukanus u cBoiicTea
Onpenenenne ¢yukmuu. CrnocoObl 3amaHus (QyHKIUKA. BHIBI aHATUTHYECKOTO 3aJaHus
(GyHKUMU: sSBHBIM, HEsBHbIN, nmapamerpudeckuil. [lonarue snemeHtapHbix ¢yHkumid. Paruo-
HaJIbHBIE W MppanuoHaibHble QyHKIMH. JlnHelHnas xomOuHanus (yHKIMA.OCHOBHBIE CBOW-
CTBa: 00JIaCTh OmnpejeseHus], YETHOCTb, HEUETHOCTh, MOHOTOHHOCTb, KOPHHU, IIEPUOIUYHOCTD,
orpaHudeHHOCTh. [loHsTHE OOpaTHOW (yHKIMHM W ycioBuE €€ cymiecTBoBaHUS. JIMHeWHas
3aBUCUMOCTh U JIMHEHHAasi He3aBUCUMOCTh (DYHKIUI.
4.3.2. Teopusi npeesioB M TeXHMKA BbluucaeHusi. HempepbiBHOCTH

OCHOBHbBIE MOHATHSA U ONPEAETCHUS: OKPECTHOCTh TOYKH, I'PAaHUYHbIC U BHYTPEHHHUE TOYKHU,
npenensHbie Touku. Onpenenenue npeaena Gyakuuu B Touke (mo Komm). [Tonstue 6eckoney-
HOTO Ipezena.
CsoiicTBa npenena.EquHcTBeHHOCTh. AnauTHBHOCTE. OfHOpOIHOCTD. [Ipenen mpousBene-Husl.
IIpenen otnomenus. Ilepexoxg k mpeaeny B HepaBeHCTBaX (CBOMCTBO MOHOTOHHOCTH).
Teopema o cxxaroit pynkuuu. [Ipenen komnozuuuu GyHKIUH.
TexHuka BEIUMCIEHUA NPEACIOB. Buabl HeonpenenéHHOCTEN U UX packpeiThe. Onpenene-Hue
OCCKOHEYHO MajbiX W MX cpaBHeHHe. CBoilcTBa OeCKOHEYHO MaibiX. CHHCOK OCHOBHBIX
9KBHUBAJIECHTHBIX OECKOHEYHO ManbiX. OCHOBHOE CBOMCTBO SKBHBAJIECHTHBIX OECKOHEYHO Ma-
JIBIX.
Omnpenenenne 6eCKOHEUHO OOJBIINX, UX CpaBHEHHE WU cBoicTBa. OCHOBHOE CBOMCTBO 3KBH-
BaJICHTHBIX O€CKOHEUHO Oonblinx. PackpbiTie HeonmpeaenéHHOCTENW ¢ MOMOIIBI0 SKBUBAJICHT-
HBIX OECKOHEYHO MaJIbIX M OeckoHeyHO OonbiuX. IlepBelii U BTOpoi 3aMedaresbHbIe Mpese-
JIBl U UX 000011IeHuE.
HenpepbiBHocTh.  OmnpezaeneHue NpHUpalieHuss apryMeHTa W mpupaiienus Qyskuuu. OnHo-
CTOPOHHHUE IpeJiebl B TOUKE: JIEBOCTOPOHHUIN U MPAaBOCTOPOHHUMN npeaensl. Tpu onpeneneHus
HENpPEepbIBHOCTH (YHKIIMU B TOYKE M MX B3aUMOCBs3b. Omepanuu Haj HeNpephIBHBIMU(YHK-
LUSMHU B TOYKE: CIOXKEHHE, YMHOXKEHHE, JIeJIEHNE, BO3BEJCHHE B CTENIEHb, JIorapu(pMUpOBa-
Hue, komno3uuus. HempepblBHOCTh GyHKINHU B 061acTU. OTHOCTOPOHHSSL HEPEPHIBHOCTD.
OcHOBHBEIC CBOMCTBA HENPEPBLIBHBIX HAa OTpPE3Ke (DYHKIMM.J[Be Teopemsl Beiiep-
mTpacca, Teopema Komm, teopema bomnbrano-Komm. Teopema o HempepbIBHOCTH 00paTHOM
¢byHkuuu. HempepbIBHOCTB 371eMEHTapHbIX (yHKUUH. PaBHOMEpHAs HEMPEPHIBHOCTh B MHTEP-
Basie. Teopema KanTtopa o paBHOMEpHOI HEMPEPHIBHOCTH (YHKIIUNA HA OTPE3KE.
Touku paspeiBa u ux kiaccudukanus. Pa3peiBbl epBOro poja, ycTpaHUMbIe pa3pbiBbl. Pas-
pBIBBI BTOpOro poAa. [IpuBectu npumepsl rpadguueckux oOpa3oB pa3pbIBOB MEPBOrO U BTOPOTO
pona.

4.3.3. IlpousBoanas, 1uddepeniiua, CBOMCTBA U TeXHUKA TUPPepeHIIIPOBaAHNS
Omnpenenenue npousBogHoH. JluddepeHumpyemsie ¢GyHKUNUU, HenpepblBHO auddepeHun-
pyemsble (yHKIUM, Tiaagkue (QyHKIUM. BBIBOA NPOU3BOAHBIX MPOCTEHIINX 3JIEMEHTapHBIX




dbyukauii. @opmynel pou3BeneHus U oTHomeHus Gyukmuil. J{uddepennrpoanne KoMIo3u-
1uu QyHKIHNA, OOpaTHBIX U MapaMEeTPUYECKH 3aJaHHbIX QyHKIuiA.Jlorapudmudeckoequdde-
pennupoBanue (18a crocoba). uddepennunanpasie Teopemsl o cpeaneM: Gepma, Poms, Jlar-
pamka, Kommu. [IpaBuno Jlonurans ans HaxoxIeHHs mpenena oTHoIeHus (Gynkiuil. Ousn-
YECKUM U T€OMETPUUYECKHI CMBICI IIPOU3BOIHOM.

Jluddepenimai.Onpenenenne guddepennuana GyHKIME U €r0 reOMETPHYECKUHA CMBICIL.
Huddepenunan aprymenta. OcHoBHble cBoicTBa auddepeHnuana: OIHOPOAHOCTH,
anmuTUBHOCTh. JluddepeHnnan mpousBeneHuss U OTHOIICHUs (yHKIMHA. MHBapHaHTHOCTH
dbopmel niepBoro auddepennuana. Beipakenue mpousBoaHoN depe3 auddepeniuans. Omne-
parop auddepeHIrpoBaHus.

4.3.4. Tloanoe ucciegoBanue QyHKUMHA ¢ MOMOIIbIO MPe1eJOB U MPOU3BOIHBIX
AcuMnToThl. Knaccudpukanus acumnror. OnpenesneHue HaKIOHHOM acumnToThl. HeoOxo-
JMMOE yCIIOBUE CYIICCTBOBAHUS HAKIIOHHBIX acUMIITOT. [locTpoeHue popMy Jisi BEIYUCTICHHS
MapaMeTpoB HAKIIOHHOW acUMMOTOTHI. [ OpU30HTANIbHBIE ACUMIITOTHI. BepTHUKallbHbIE aCHUMIITO-
ThI. HeoOxommMoe yciioBre CyIECTBOBAHMS BEPTUKAIBHBIX ACHMIITOT.

HaxoxneHue MHTepBajIOB MOHOTOHHOCTH (DYHKIIMU C IMOMOIIBI0 TPOU3BOAHBIX. Onpeene-Hue
TOoYeK FKcTpemyMa. CrannoHapHbie Touku auddepenmpyempix GpyHkmmii. /[Ba 10cTaToq-HBIX
YCIIOBUS CYLIECTBOBAHMS TOUEK MAKCUMYyMa WJIM MUHUMYMa.

HauGonpiiee n HanMeHbIIee 3HAYCHUS HenpepbiBHOW (QyHKIMH. Teopema Beliepmrpacca.
AJTOpUTM HaXOXKICHHS HAaHOONbBIIEro U HaWMMEHBIIEro 3HaYeHui auddepeHupyeMonPyHk-
1y, BeimykiiocTs rpaduka GyHKIMY BBepX ¥ BHU3. Touku neperuda. OnpenencHue BUaa BbI-
MyKJIOCTU W HAXOXJACHHUE TOYEK Meperuda ¢ MOMOIIbI0 BTOPOM MPOU3BOIHOM.

[Topsimok mOTHOTO Hccae0BaHus (YHKIUU U ITOCTpOeHHe e€ rpadudeckoro oopasa.

4.3.5. HeonpenenéuHblii HHTErpaJj, CBOiCTBA U TEXHUKA HHTEIPHPOBAHUS.
OcCHOBHBIE TOHATUS W ONpEAETeHUs: TOABIHTErpanbHas (QYHKIUS, TOABIHTErpalbHOE
BBIpQKEHHE, NEpPEeMEHHas HWHTETPUPOBAHUS, ONEpaTop HUHTErpupoBaHus. CBs3b MeXay
muddepeHMpoBaHueM U HHTerpupoBaHreM. OCHOBHbIE TaOinM4Hble HHTErpaibl. CBoiicTBa
HEONPENEIEHHBIX HHTETPAJIOB: OJHOPOAHOCTb, aJAUTUBHOCTD — JINHEWHOCTD.

TexHUKa UHTETPUPOBAHUS. MeTO1 Pa3IoKeH s, METO] OICTAHOBKH, HHTEIPUPOBA-HHUE TIO
qgacTsaM (¢ BBIBOJOM (hOpMyJibl), PEKYpPCUBHOE U PEKYpPpEHTHOE HHTEerpupoBaHue. J[poOHO
paiyoHagbHble QYHKIUM U UX KiIaccU(UKALMS: HENpaBUIbHbIE IpOOH, MpaBUIbHbBIE JIPOOH.
[Ipocreiimme nqpodu n ux kiaccudukanus. PaznoxeHne npaBUiIbHBIX JpoOeit Ha Mpo-cTeiine
METOJIOM HeolpeaenéHHbIx KodpduuuenTos. [Ipeacrapnenne HenmpaBUIBHOW apoOU B BUAE
CYMMBI IOJIMHOMA U TIPaBUIBHOM Ipoou.

WuTterpupoBanne apoOHOpAaMOHANBHBIX —(QYHKUMHA.MIHTerpupoBaHUe HEKOTOPBIX TPHUIO-
HOMeTpHUYecKnX (QyHKUuH. TpuroHomerpuyeckas MOJCTAHOBKA M YHHBEpCaJbHas TPUTOHO-
MEeTpHUYECKas MOACTAHOBKA.

4.3.6. OnpenesiéHHbII HHTErpaJl, CBOHCTBA U CNIOCOObI BHIYUCICHHA

[TocTpoeHne WHTErpaJIbHOW CyMMBI M ONPENEIICHHE OIPEAEIIEHHOIO HHTErpaja. Y CIOBHS
uHTEerpupyeMocTi.CBONUCTBA: OJJHOPOJHOCTD, aJVIUTUBHOCTh MO MOBIHTErPAIbHON (yHKIHNH,
aJIMTUBHOCTD 10 00JIACTH MHTETPUPOBAHUS, MOHOTOHHOCTb, TEOPEMA O CPEJIHEM, COXPAHEHHE
3HAKa,CBs3b IIPENIEIoB NHTErpupoBanus. OlieHKa 3HaU€HN UHTerpaa.
Boruucnenue.®@opmymna Herotona- Jleitbauma. Metoa moacTaHoBKH, ¢GopMysia HHTETPUPO-
BaHUS 1O yacTaM. VHTerpupoBaHue YETHBIX U HEUETHBIX (DYHKIMNA 110 CUMMETPUYHOMYUHTEP-
Bary. HecobcTBeHHbBIE MHTETpalibl IEPBOTO U BTOPOTO BUAA, UX BBIYHMCICHHE C TOMOMIbIO Ipe-
JEJIOB




OproroHaiapHble CHCTEMBI (DYHKIMM. Onpenenenue. IIpuMepbl TPUrOHOMETPUYECKUX

. . knx kmx)®
CHCTEM OpTOrOHAIBHEIX (pyHKIMH Ha otpeske [—I,1]: sin—=, cos —~ U Ha OT-
k=0
. knx)® kmx) ®
peske[0, []: {sm —} ) {cos —} :
L k=1 L k=0

4.3.7. T'eomeTpUYecKoe NMPUJIOKEHHE ONPeIeIEHHOT0 MHTerpaJjia
Brruucnenue 1iomanu Iwiockux ¢Guryp.BeiBog GopMynbl BBIMHCIEHHS UIMHBI TUTOCKOM
KpuBOii. BbiBoa (hopMyITBI, C TOMOIIBIO KOTOPOW BBIYHCISETCS 00BEM Tella BPAIICHUSI.

4.3.8. bazoBble NOHATUS TeopUHU AU P epeHIHATbHBIX YPABHEHUI 1
Croco0bl peneHus NPOCTeHuX ypaBHeHui
Knaccudukanus ypaBHEHHH:MOPSAOK, JUHEHHOCTb, HENIUHEHHOCTh, OJXHOPOAHOCT,
HEOJIHOPOAHOCTb, C MOCTOSSHHBIMU KO3 (UIIMEHTAMH U C IEPEMEHHBIMH K03 PHIIeHTaMu.
Krnaccudukanms pelreHU: obmee penieHre, 0O HHTErpal,9acTHOE PEIeHUE, 0co00e
pernenue. OcoObie TOYKH.
HDOCTeﬁmHG III/Id)d)GDGHHHEUIBHBIe YPABHEHUSA TICPBOT0 TIOPAJKA.YpaBHEHUS C
pa3ienEéHHBIMU NIEPEMEHHBIMU M YPaBHEHHUS C Pa3ACIIAIOIIMMUCS NEepeMEHHbIMU. Perienue
muHeiHOoTo MuddepeHIMaTbEHOTO ypaBHEHHUS IEPBOTO TOPSAKA C IEPEMEHHBIMU KOd(hdHUITEH -
tamu MetoaoM Sl.bepnymnu. Pemenue ypaBuenus WM. bepuymnu — HenuneitHoro auddepen-
[UATBHOTO YPaBHEHUS MEPBOTO MOPSJIKA ¢ MIEPEMEHHBIMU Kod(duimentamu. Pemenue ypas-
HEHUM, COIepKAIINX TOJIBKO OJIHY IIEPEMEHHYIO.
3ajgaua Koiu. Pemenne ypasaenus 1-ro nopsiika ¢ 3a1aHHBIME HAYaIbHBIMH YCJIOBHSAMU.
4.3.9. Onpeaenuresin
I'eomeTpuueckas mocTaHoBKa. Anredpandeckasi moctaHoBka. CBOWCTBa onpeAenuTeNneld BTo-

poro nopsiaka. OnpeaenuTenu TpeTbero nopsaka. OnpeaenuTeny N-ro NopsaKa U crnocoObl UX
BbIunciieHus. Teopema Jlannaca.

4.3.10. BexTtopHasi aaredpa u JIuHeliHble BeKTOPHbIE IPOCTPAHCTBA

bazosbie nmonsaTudA. JInnelinsle onepanuu. HennHelinble onepanuu: CKaasipHOE, BEKTOPHOE U
cMelIaHHoe npou3BeneHus. KolmmHeapHOCTh U KOMILTAHAPHOCTh BEKTOPOB. BekTopHbiii Oa-
3uc. JIuHeliHple U HETMHENWHBIE ONlepallui B KOOPAWHATHOH Gopme.

bazoBble nousTus. Jlunelinsie onepanuu. CkansipHOe Mpous3BeAcHUE. EBKINIOBBI BEKTOP-
Hble npocTtpaHcTBa. Hopma BekTtopa. HepaBeHctBo Komm — byHskoBckoro. Yrom mexnay
BekTOpaMu JIMHEWHAass 3aBUCUMOCTh W JIMHEHHAs HE3aBUCHMOCTh BEKTOpoB. bazuc. Oproro-
HaJIbHbIE CUCTEMBI BEKTOPOB M OPTOTOHANbHBIN 6a3uc. [locTpoeHre opTOroHanbHOTO U OPTO-

HOPMHPOBAHHOTO 6a3uca B N- MEPHOM BEKTOPHOM ITPOCTPAHCTBE.
4.3.11. AHanuTnyecKasi reOMeTPHs HA IJIOCKOCTH
JlekapTOBBbI CUCTEMBI KOOpAMHAT Ha ruiockocTu. IIpeoOpa3oBanue cucremsl koopauHat. Ilo-
JsIpHas cucTeMa KoopanHat. CBsi3b MOJISAPHOM CUCTEMBI KOOPAMHAT ¢ AeKkapToBoil. [loctpoenue
YPAaBHEHUH NPSAMOW:ypaBHEHHE IIPSIMOM IO JBYM 3aJaHHBIM TOYKaM, IapaMeTpUYECKUEypaB-
HEHUS NPSIMOM, ypaBHEHHUE NPSIMOH C YIIIOBBIM KOA(PGUIIMEHTOM, ypaBHEHUE MPSIMON B OTpe3-
Kax, ypaBHEHHUE NMPSAMOIl 10 3alaHHON TOYKE U BEKTOpY, 0oOlIee ypaBHEHHE MPSMON, HOpMaJIb-
HOE YpaBHEHHE MPSMOU.
Kpusbie BTOpOro mopsaka. BelBojg KaHOHMYECKMX YPAaBHEHMH KPHUBBIX 2-TO IMOpsJIKA: OK-
PYKHOCTH, 3JUIMIICA, TUiepOoIbl U napabonsl. [IpuBenenue ypaBHeHU 2-01 cTeNeHU K KaHO-
HU4ecKkoMy Buay. YacTHble ciaydan. OOmmii cirydail. IHBapraHThl ypaBHEHUS 2-01 CTENEHU.
4.3.12. AHaJauTHyecKasi reOMeTPHs B MPOCTPAHCTBE

BriBOJ ypaBHEHUH INIOCKOCTH: YPaBHEHUE INIOCKOCTH 110 JAHHBIM JIBYM BEKTOpPaM U TOYKE,
ypaBHEHHE INIOCKOCTH IO TPEM TOUKAM, YpPaBHEHHE INIOCKOCTH B OTPE3Kax, 00lee ypaBHEHUE
IIJIOCKOCTH, HOPMaJIbHOE YpaBHEHHUE IIIIOCKOCTH. HenomHbie ypaBHEHU INIOCKOCTH.




BriBoA ypaBHEHHMI IPSMOM MO ABYM 3aJIaHHBIM TOYKaM, O 33IaHHON TOYKE U BEKTOpY. Bhi-
BOJl ITapaMETPUUYECKUX ypaBHEHUI NPsIMON M 001ero ypaBHeHus npsmoi. [loBepxHoctu BTO-
poro nopszaka. L{lunmaapuyeckne noBepXHOCTH.

4.3.13. Anreépa KOMIIEKCHBIX YHCe] U aJiredpa MHOT04J1eHOB

Anrebpanueckast popma u apupmernueckue aercTBus. Conpsok€HHbIC YMcaa U UX CBOM-
crBa. I'paduueckuii o6pa3. Tpuronomerpuueckas Gpopma. Apupmernyeckre IecTBUS B TPU-
roHoMmeTrpudeckoi gopme. Bo3senenue B crenens (popmyna MyaBpa) u U3BI€UCHUE KOPHA B
TpuroHomerpuyeckoir gopme. @opmyna Diinepa, nmokazarenbHas Gpopma, BO3BEICHHE B CTe-
IIeHb U W3BJICUEHHE KOPHS M3 KOMIUIEKCHOTO YMClIa B IOKa3aTenbHOH (opme. I'paduueckuii
o0pa3 KOpHEH.

basosble nonsaTus. Onepanuu HaJ MHOTNOWICHAMU: CIIOJKEHUE, BBIUUTAaHUE, YMHOXKEHME. [le-
nenue 6e3 ocraTka U jaeneHue ¢ ocraTkoM. KopHu MHorowieHa. OCHOBHas Teopema anreOphl.
CnencTBus U3 OCHOBHOM TEOPEMBI: YHCIIO KOPHEN B MHOXKECTBE KOMIUIEKCHBIX uncell. Teopema
besy. O6o0ménnas treopema Buera. Pa3noxkeHne MOTMHOMOB Ha MHOXHU-TCIIMB MHOMXECTBE
KOMIUIEKCHBIX 4YHMCEIl M B MHOXECTBE JCHCTBUTEIBbHBIX YHUCE]. 3HAMEHUTBIC IIOJIMHOMBI:
nonuHoM Jlarpanska, nosmmHoM HeroToHa.

4.3.14. luddepenunanbHbie ypaBHeHHUs 2-T0 MOPSAKA
HDOCTGﬁMHG I[Hd)d)eDGHI_[I/IaJIBHBIe YPaBHEHHIA  BTOPOro mnopsaka.llonstue
JMHEHHON HE3aBUCHMOCTH JBYX (YHKUMH. CBA3b KOJIMYECTBA NMPOU3BOJIBHBIX MOCTOSHHBIX C
nopsiAKoM ypaBHeHHs. [locTpoenue o01ero pemeHus JIMHEHHOTO 0JHOpoAHOTO Auddepennn-
aJIbHOTO YPaBHEHUS BTOPOTO MOPsKA C IIOCTOSIHHBIME K03 uiienTaMn MeToaom Didepa.
Metoa Oiepa. Beibop ananuTudeckoro Bupa pemeHus. I1ocTpoeHne XapaKTepuCTHYEC-
KOT'0 YpaBHEHUS M HaXOXKJeHue ero KopHei. [locTpoenue o0riero pemeHus B 3aBUCUMOCTH OT
BUJIa KOPHEH XapaKTepUCTUIECKOTO YPABHEHUS: pa3HbIE JCHCTBUTENbHBIE KOPHHU, KOPEHBb OJTHH
KpPaTHOCTH 2, KOMIUIEKCHbIE KOPHU, MHIMBbIE KOPHU.
Pentenune nmuHEirHOTO HECOOAHOPOAHOTO I[I/I(b(beDCHL[I/IaHBHOFO YPAaBHCHHSA BTOPO-TO
MOPSAJIKA ¢ TOCTOSHHBIMU KOA(PbHUITMEHTaMu :MeTooM Jlarparxa (METOOM BapHa-IuK
MIPOU3BOJIBHBIX TIOCTOSIHHBIX) M METOAOM HEONpeAeNEHHbIX KO3PPUIMEHTOB.OTAEIbHO
pPaccMOTPETh YaCTHBIH CITydaid, KOT/1a paBast YaCcTh TAKUX YPaBHEHUI SBIIIETCS CYMMOH (yHK-
U , KOTOpbIE MPUHAIIEKAT K pa3HBIM KilaccaM (YHKIIHH.
Pemrenue 3anaun Komu. IMocranoska 3agaun. CBsA3b MOPsIKA YPaBHEHHS C KOJIMYECT-BOM
HayaJIbHBIX YCIIOBHA.

4.3.15. 3apaya lltypma - JInyBuis.
Pemenue mpocreiimero ypaBHenuss —Iltypma - JIMyBwms uisi TPUBHAIBHBIX KpPAEBBIX
ycnoBuiil-ro,2-ro u 3-ro pona.HaxoxxneHne cCOOCTBEHHBIX YHMCENl U COOCTBEHHBIX BEKTOPOB
JUTSL KaXKI0TO BUJA KPAeBbIX YCIOBUM.
4.3.16. MaTrpuuHas ajaredpa U pelieHue JUHENHBIX CHCTEM

ba3zoBble moOHATHA. JIMHENHBIE OlEpallMy HaJ MAaTPULAMHU U CBOWCTBA 3THX ONEpaLUM.
YMHOXEHUE MaTpHUIl U CBOMCTBA 3TOM onepanuu. [IoHATHE TMHENHON HE3aBUCUMOCTH CTPOKH
u cronbioB. Panr Marpuipl. DieMeHTapHbIE MPeoOpa3oBaHUs MATPHUIBL. DKBHUBAJICHTHBIC
MaTpullbl M uX cBoiicTBa. KBampartuele matpuubl. Kiaccupukanus KBaapaTHBIX MaTpHIL.
[IpeobpazoBanue 6a3UCOB ¢ TOMOIIBIO MATPHIL.

Cucrembl JINHEWHBIX YPABHEHUN.

Heonnoponnsie cucreMsl. basosslie nmonstusa. Teopema Kponekepa - Kanemm u cnenctsus
n3 He€. DyHIaMeHTallbHas cucTeMa penleHnii. OCHOBHBIE METOABI penieHus: Meton Kpamepa,
MaTpU4HBI MeToJ, MeTo] ['aycca (MeTos uckioueHus), meroa ['aycca ¢ BRIOOPOM TIIIaBHOTO
asieMeHTa. PemieHue cucteM ¢ pasHbIMH CBOOOJHBIMH CTOJIOIaMu. PemieHne OJHOPOIHBIX
CUCTEM.

4.3.17. TpéxauaronajabHasi NPOrOHKA




3agaun, NPUBOJAINIME K PEIICHUIO JIMHEHHBIX HEOJHOPOJHBIX aIreOpanyecKux CHCTEM C
TpéxauaroHanbHon Marpunei. [locrpoenue pemenus takux cucrem. Ilpsmon xon — nocrpoe-
HUENPOTrOHOUYHBIX KO3 puureHToB. OOpaTHBIX X0 - MOCTPOSHHE peIIeHus: cucTeMsl. Jlocra-
TOUHBIE YCIIOBUS AJIs1 PELLIEHUS] CUCTEMbI METO/I0M IIPOTOHKH.
4.3.18. 3anaya HA cCOOCTBEHHBIEC 3HAYCHUSA

[TocranoBka 3amaun. CoOCTBEHHBIC YMCIAa U COOCTBEHHBIE BEKTOPHI. YacTuyHas mpobdiiema
COOCTBEHHBIX 4MceN U MosHas npobiema. CBoiicTBa COOCTBEHHBIX BEKTOpOB. (COOCTBEHHBIE
YuClla AMAaroHAJIbHBIX M TPEYrojbHBIX MaTpull. PemeHue 3amaud Ha COOCTBEHHBIE 4YUCIA U
COOCTBEHHBIE BEKTOPBI B IIPOCTEHIINX CITydasiX.
4.3.19. Pemienue JMHelHBIX cucTeM AU PepeHInaTbHBIX YPABHEHHI EPBOro MOps/IKa ¢
MOCTOSIHHBIMH K03 PuumeHTaMmu
bazoBbie moHATHA.ITopsinok cucreMbl, OOlee pelleHHe, YaCTHOE pEIICHHUE, JIMHEHHAs
KOMOMHAaIMs peleHni, GyHJaMeHTalIbHasi CUCTEMA PELICHUH.
Pemienne oMHOpOAHBIXCHCTEMBI MeTOOM OJisiepa.lloctpoenne U peunieHue
BekoBoro. Haxoxnenune coOCTBEHHbBIX BEKTOPOB. [locTpoenue pyHaaMmeHTanbHOM
CHUCTEMBI PELICHUN.
PelieHre  HEOTHOPOJHBIX CHUCTEMBI MeTojioM Jlarpanska (MeTod Bapualuu

IIPOU3BOJIbHBIX MOCTOSIHHBIX).[locTpoenue obiiero pemenus. 3agaya Koy,

4.3.20.YncsoBbie psiabl
BBeneHre NOHSATHIA: YMCIOBOM psiji, OOIIWI WieH psja, yaCTU4YHAas CyMMa, OCTAaTOK psja,
CXOAMMOCTH PsIJIa, PACXOIUMOCTh psifa. HeoOxoammoe ycioBre CXOAUMOCTH Psia U JOCTATOY-
HOE YCJIOBHE PacXOAUMOCTH psifa.l/lBa HEOOXOAMMBIX W JIOCTATOYHBIX YCJIOBUS CXOJUMOCTH
YHCIIOBOTO psifa. JIMHEHbIe omeparuy HaJl CXOASIIUMHUCS PSAAMH: YMHOKEHHUE Psijia Ha YUCIIO0
U CJIOKEHHE PSIOB.
I[OCTaTO‘IH]'::Ie IIPU3HAKHN CXOOANMMOCTH PAI0B C I10JIOKUTCJIbHBIMU

WICHAMU:NEpBBIA NMpPU3HAK CpaBHEHMs, BTOPOM NpHU3HAK cpaBHEeHHMs, nmpusHak Jlamambepa,
panukanbHbIi npusHak Komm, naterpansHeli npusHak Komm. MecnenoBanue Ha cXOIUMOCTb
rapMOHHYEC-KOTO psAJia U 000OIIEHHBIX TAPMOHUYECKUX PAJOB C MOMOIIBIO MHTETPaIbHOTO
npu3Haka Ko-mm. MccrnenoBanme Ha CXOJUMOCTb TI'€OMETPUYECKHUX PsoB  (PsiioB
T€OMETPUUYECKOUTIPOTPEC-CUH ).

3HaKONEPEMEHHBIE YMCIOBBIC PSAbI. 3Hakouepenyromuecs psasl. Teopema JleiiOuuna u
panabl JleitoHuna. AOcComoTHas M ycJIOBHAas CX0AMMOCTh. CBOMCTBa aOCOJIOTHO U YCIIOBHO
CXOJSLIUXCS PSIIOB.

4.3.21.CtenenHble psiabl
ObnacTth cxogumocTu psana. PaBHoMepHast cxogumoctb. CBOMCTBa paBHOMEPHO CXOMASIIUXCS
PSI0B: HETIPEPBIBHOCTh CYMMBI, HHTETpUPOBaHHEe U TU(PEpeHIIMPOBAHNE PAIOB.
CreneHHble psijbl.Teopema AGens. MHTepBan M pagMyc CXOAMMOCTH CTENEHHOTO Psfa.
BoiBoa dopMyIibl A1 HAXOKIEHUS pajnyca CXOAUMOCTH ¢ MOMOIIbI0 Mpu3Haka JlamamOepa
WM UHTErpaibHoro npusHaka Komm. PaBHOMEpHas cX0aQuMOCTb.
Psapa Tensopa. Pasnoxenue 6eckoneuno auddepennmpyemoii pynkuuu B psan Teiinopa.
VYcnoBue cxogumocTH psana Teinopa. EnMHCTBEHHOCTH pasznoxenus GyHKIUHU B psia Tenmopa.
PaznoxeHnue mpocTedmx sneMeHTapHbIX GyHKuuid B pan Teinopa. Psg Maknopena. BeiBoa
dbopMynbl Diinepa ¢ moMmomibio psaoB MakinopeHa. Muorowiensl Teitniopa u Makiopena.
[TpubnuxEHHBIE BHIYUCICHUS 3HaYCHNUN (DYHKIMNA, TPOU3BOJAHBIX W HHTETPAJIOB C IMOMOIIBIO
MHoOrowieHoB Telnopa u MakiiopeHa.

4.3.22.0pTtoronanbublie psiabl (Paabl Dypbe)



Omnpenenenne OECKOHEUHOW OPTOTOHAIBHOW cHCTeMbl (PyHKIWN,Omnpeaeenne 60eCKOHESUHON
OpPTOTOHAIILHOW C BECOM CHUCTEMBI (YHKIWiA. Pa3ioxkeHne B psJl MHTETPUPYEMBIX Ha OTPE3Ke
GbyHKIM 10 opToroHaasHOMy Habopy ¢yHkwmid. [loctpoenne ko3 punnentoB Dypoe
Turonomerpuyeckuii psjg_ Dypbe.Pasznoxkenne QyHKIEH 10 GECKOHEYHOMY OPTOrO-
HaJIbHOMY TpHUroHoMeTpuueckomy 6azucy. Teopema lupuxie. [loctpoenune ko3¢pduuneHTos
JUTSE TPUTOHOMETpHUECKUX psnoB Dypbe. CXxomuMocTh B cpeHeM. TPUTOHOMETPUIECKHH Psif
Ui 4€THBIX M HEYETHbIX ¢yHKIMil.Pa3znoxenne ¢GyHKIuMN, 3alaHHBIX Ha MOJIYNEpPHOJE.
Paznoxenne ¢pyHkuuii o cunycam. Paznokenue QpyHKIuUi 1o KOCHHycaMm.

4.3.23. ba3oBble MOHATHSA AJ8 PYHKIMH 2-X M 3-X epeMeHHbIX
[TocTpoenune obmactu ompeneneHus st (YHKUUMM ABYX INepeMeHHBIX. [lonsTne mpenena
¢byHKumMu B TO4Ke TuiockocTH. IlonsTHe HempepriBHOCTU. ['eomerpuueckuil 00pa3z GpyHKIUU
IBYX NEpEMEHHBIX.

YacTtHble TpoM3BOJHBIC U AuddepeHIranbl. OnpenenaeHue YacTHBIX MPOM3BOIHBIX
IIEPBOTO0 U BTOPOIO IOPSAJKOB. YCIOBUE PAaBEHCTBA BTOPHIX CMELIAHHBIX MPOU3BOJIHBIX IS
(GyHKIMH BYX NEepeMeHHbIX. YacTHble MpOU3BOJAHBIE M YacTHbIC AU depeHnalbl, TOIHbIHI
maddepenmman. Huddepernunan Broporo mnopsaka.llponsBogHas KOMHO3HIWU (yHKIHH.
HuddepeHurpoBanne HESBHO 3aJaHHbIX (YHKUMN. YpaBHEHHE KacaTeJbHOM IIOCKOCTH U
HOPMaJIM K IOBEPXHOCTH.
4.3.24. Jxcrpemymbl pyHKIUI ABYX nepeMeHHbIX. HanGo1b1ue 1 HamMeHbIIHE
3HAYeHUA

Heo6xonumele ycioBust skcTpemyMa. Muorounen Teitopa i GyHKIUN ABYX HEpEMEHHBIX.
JlocraTouHble ycinoBus 3KcTpemMyma. HaxokaeHue HauOONbIIMX M HAaUMEHBIIUX 3HAYEHUU
¢yHKUMH BYX nepeMeHHbIX. [locTaHOBKa 3aJaun Ha HaXOXKJCHHE YCIOBHBIX 3KCTPEMYMOB.
Pemenue 3a1ay Ha yclIoBHBINA SKcTpeMyM MeTojioM Jlarpan»a. 3ajadya Ha yCJIOBHBIA 3KCTpe-
MYM JJIs1 JIMHEHHBIX QyHKIMH (pocTelIuil ciyyail CUMILIEKC METO/IA).

4.3.25. KpuBosinHeliHble MHTErpaJjibl

[TocTpoeHne KpUBOJIMHEHHOTO HHTETpala MEepBOro poja, ero cBoiicTBa. Beruucnenue nuterpa-
Jla B 3aBUCUMOCTH OT aHAJIMTUYCCKOI'O 3aJaHWA IIYyTU UHTCTPUPOBAHUA. OHpGI{CJ’ICHI/Ie KpHBO-
JMHEWHOTo MHTErpajia BTOPOrO pojia, €ro CBOMCTBA M crocoObl BeluMciaeHUs. MHTerpan 2-ro
poJia o 3aMKHYTOMY ITyTH. Y CIIOBHE HE3aBUCUMOCTH MHTETpajia 2-ro pojia OT BUAa MyTH. BeI-
00p MyTH UHTETPUPOBAHMS, €CIIU MOABIHTErPATbHOE BHIPAXKEHUE SBIISIETCS MOIHBIM au(depeH-
[[MaJIOM M BbIUMCJIEHHME Takoro uHTerpana. Haxoxnenuwe ¢yHKuuu no nosHomyauddepen-
nuainy. Pemenue ypaBHeHMs B MOTHBIX JU(QepeHnmanax.

4.3.26./IBoliHbIe HHTETPAJIbI
IlocTpoeHne 1BOMHOrO MHTETpaa Kak Mpeseaa HHTErpabHbIX cyMM. CBOMCTBAa MHTErpaja o
IJI0Ia M. Beraucienne 1BOMHOrO MHTErpajia B 1€KapTOBOM cucteMe koopauHar. [loctpo-Hue
sakobuaHa (ompenenutens SIkoOu). Beruncienue ABOMHOrO MHTErpaja B HOJSpHOMCHC-TEME
KoopauHat. Beruucienue naterpana [lyaccona ¢ moMolbio TBOMHOTO UHTETpaja B MO-ISPHON
cucreMe KoopauHar. lIpumeHeHue NBOMHOrO HHTErpaja i BBIYUCICHHUS IUIOLIANCH U
00BEMOB.
4.3.27. TpoiiHble HHTErpaJibl
[TocTpoeHnue TpOWHOTO HWHTErpaja B IeKapTOBOM cucTeMe KoopauHaT. [locTpoenue sikoou-
aHa (ompeznenutens SIkoOM) AN LUMIMHAPUYECKOH CHCTEMbl KOOPAMHAT U JUIs cheprudecKoi
CUCTEMBbl KOOpAMHAT. BbluncieHne TpoWHOTrO MHTErpaja B IMJIMHIPUYECKONH cdepruyeckoit
cucreMax KoopauHar. [IpuMeHeHne TpoifHOro HHTErpaia /Ui BEIYUCIECHHUS 00BEMOB.
4.3.28. JneMeHTHI TEOPUH TOJIA
CkansspHoe 1oJie ¥ BeKTopHOE 1oJie. Onpezenenne Npou3BOAHOM 110 HAIIPABIIECHUIO.



OHDCI[GJICHI/ISI ,Z[I/Ide)CDCHHI/IaJIBHBIX OHCDaHI/Iﬁ IOEPBOI'0 IMOPAAKA. Fpa,I[I/IeHT H €ro
OCHOBHbIE cBOMCTBa. CBs3p IpaJMEeHTa W NIPOM3BOJHOW IO HampasieHHIO. JuBepreHuus
(pacxomumocTh) BekTOopHOTrO Tosisi. Porop (Buxph) BekTopHOro mojs. JuddepeHnumanbHbie
OTIEpaLMU BTOPOTO MOPSAKA: TUBEPreHLUS OT IPAUEHTA, POTOP OT IPAJAUEHTA, JUBEPTEHIIHS.
Oneparop Jlamnaca.

4.3.29.PemieHne ypaBHeHHsI OTHOMEPHOI0 YPAaBHEHHs TENJIONPOBOAHOCTH METO10M
Pypobe

Knaccudukanusa nMHEHHBIX ypaBHEHUN C JBYMs HE3aBUCHUMBIMU TEPEMEHHBIMU M IpHBE-
JIEHUE X K KaHOHMYecKoMy BuAy. HauanbHble U KpaeBble yCIOBHUS ISl ypaBHEHUN MaTema-
TUYECKOM (PU3MKH U UX KiaccupuKanus. Y CIOBHs COTNIACOBAaHUS HAYaJIbHBIX U KPAEBbIX yCIIO-
BUi. /[ ypaBHEHMI SJUIMIITUYECKOrO THIIA IIOCTAHOBKA 3aiadd Jlupuxie ¥ IO0CTaHOBKA
3agaun Helimana.

Penrenne 0JIHOPOJIHOTO YPABHEHHUS C HYJICBBIMU KPACBBIMU YCIOBHUSIMU.

[lepBolii _marpenieHus.Pa3jieneHue NEepeMeHHBIX.  [lpeacrapieHne HEM3BECTHOM
(GYHKIMUB BUI€ TPOU3BEICHHS ABYX HEM3BECTHBIX (DYHKIIHI,IIEpBasi U3 KOTOPBIX 3aBHCUT OT
MPOCTPAHCTBA, a JApyras TOJIbKO OT BpeMeHH. llocTpoenue auddepeHnnaibHbIX yYpaBHEHHHA
JUTSL KQOKJIOW U3 TaKUX (QYHKITHH.
Bropoii miar pemenus. 3agauya Illtypma JImyBuiis. Ilepsas (QyHKuMs sBISETCS
PCUICHUCM 3a1a49n H_[Tpra — HI/IYBI/IJ'IJ'IH C 3alaHHBIMH KpPAaCBbIMHU YCJ'IOBI/IHMI/I.BTOpaH (1)YHK'
U 3aBUCHT TOJIBKO OT BPEMEHU U SBISICTCS PEHICHUEM IMPOCTOTO AU GEpeHIINATHLHOTO YpaB-
HeHus 1-ro IOopsAJaKa.
Tperuit  mar peumieHus. MeTog  Dypbe. OKOHYATENHLHOE pEIIECHUE YpPABHEHUE
TEIUIONPOBOHOCTH CTPOUTCA C MOMOILBI) TPUTOHOMETPUYECKOTO psiaa Dyphbe.

Pemienue HEOAHOPOAHOI'O YPABHCHUS C HYJICBBIMU KPACBBIMU YCIIOBUSAMU YPABHCHU A
Pemenue OAHOPOJHOTO YpaBHCHHA C HCHYJICBBIMHU KPACBBIMU YCIIOBUSIMMU.

4.3.30.Pemienue BOJTHOBOIO OJJHOMEPHOI0 ypaBHeHUus1 MeToaoM Pypnbe

IlepBeii 1iar penieHus.Pa3feneHue NEepeMEHHbIX. IIpencraBieHne HEM3BECTHOM
(GYHKUIMUB BUJIE TPOU3BEJCHUS JIBYX HEU3BECTHBIX (PYHKLHUH, epBasi U3 KOTOPHIX 3aBUCUT OT
MIPOCTPAHCTBA, a JpyTras TOJIbKO OT BpeMmeHHu. llocTpoenune nuddepeHnnanbHbIX ypaBHEHUIH
JUTS KOKJOW U3 TaKUX (QYHKITHH.
Bropoli miar pemenus. 3agauya Illtypma JImyBuiis. Ilepeas GyHkius sBiasercs
pemennem 3agauu llItypma — JInyBHIUIS ¢ 3aJaHHBIMU KPaeBbIMU yCIOBUsMHU. Bropast ¢pyHK-
LIUS 3aBUCHUT TOJIBLKO OT BPEMEHH U SIBJISETCS pelieHueM TudGepeHMaIbHOro ypaBHEeHuUs 2-ro
MOPAJIKA C IOCTOSTHHBIMU KO3 UITUEHTAMH.
Tperuit mar pemenus. Meton @ypbe. OxkoHuatensHOE pelieHne BOJHOBOIO yPaBHEHUS
CTPOUTCS C MTOMOILBIO TPUTOHOMETpUYECKoro psaga dypne.

Penrenne HEOTHOPOTHOTO YPaBHEHUS C HYJIEBBIMU KPA€BBIMH YCIIOBHSMHU YPaBHEHUS
Perienue ogHOPOIHOTO ypaBHEHHSI C HEHYJIEBBIMU KPA€BBHIMH YCIOBHSIMHU.

4.3.31.Pemienue ypasHenus Jlannaca Ha miockoctu meroaoM dypbe

Pemraercs riockas 3a1a4a Ha MpsIMOYTOJIbHUKE B AEKapTOBOM CHCTEME KOOPJAWHAT, PElIaeTcs
3ajauya BHYTPH W BHE KpyTa B TOJSIPHOW cHcTeMe KoopauHat.Permaercs 3amada upuxie —
HEeHM3BECTHAsl GYHKIMS 3a/laHa Ha TPaHHMIIE.
IlepBbiii 1iar pemeHus.Pa3aencHue NEepeMEHHBIX.  [IpencraBieHue HEM3BECTHOM
(YHKIMUB BHJIE TPOW3BEICHUS IBYX HEM3BECTHBIX (DYHKIIMM, ITEPBast U3 KOTOPHIX 3aBUCHT OT
NepoBON MEPEMEHHOM, a Apyrast ToJbKo OT BTopoi. CTposrcs u pematorcs auddepennnans-
HBIC YPAaBHEHUS JUT HAXOXKICHHUS KKJ0H HEU3BECTHON (QYHKIUH.
Bropoii mar peumienus.ceg3ad ¢ 3agadent llrypma JInyBuiuid.




Tperuii 1mar peunieHUs.OKoHYaTenpHOE pEIleHUue ypaBHeHMs Jlammaca CTpPOMTCS C
HOMOLIBIO TPUTOHOMETPHIECKOTO psiga Dyphe.

4.3.32. Uncnennble pemieHusi uddepeHnnanbHbIX ypaBHeHU
Pemenue 3a1a49u Kommu

Meton Oiniepa nns pewenus muddepeHInan-Horo ypasHenus 1-ro nopsaka. OueHka
TOYHOCTHU 3TOT0 MeTo1a.]'eoMeTpudecKuii CMBICI MeTo1a Dujiepa.
Meton Pynre —KyTTa nns pemenus mudpepeHUMAnbHOTO ypaBHEHUS 1-ro mopsika.

OrneHka TOYHOCTH 3TOro Metojia. ['eomerpuueckuii cMbici Metoaa Pynre — KyTTa.
[IpeoOpazoBanne nuddepeHIuaNbHBIX yPaBHCHUHUBTOPOIO W TOpsAJKa B  CHCTEMY
Qg QepHIMaTbHBIX YpaBHEHUI TIEPBOTO MOPSAKA.

Metoa Dijiepa s pemenus cucteM auddepeHIranbHbIX ypaBHEHUH 1-ro mopska.
Metoa Pynre —KyTTa mns pemenus cuctem nuddepeHIManbHbIX ypaBHEHUH 1-ro nopska.
Pemenne nuHeNHOTO YPAaBHCHUA 2-T0 InopAaKka C pPa3HbIMH KpPAaCBbIMU

ycloBUAMU.IlocTpoeHne  pa3HOCTHOM anMmpoOKCHUMAaIlMK  HMCXOJHOTO  JINHEHHOTO

Qg QepeHIMaIbHOTO YpPaBHEHUsT BTOPOrO TMoOpsijaka. PelieHue pa3sHOCTHOTO YpaBHEHUS

MECTOAOM TpéXHHaFOHaJIBHOﬁ ITPOIr'OHKH. PaCCManI/IBaIOTCSI PAa3JIMIHBIC KPACBLIC YCIOBH.
4.3.33. CeTouHblil MeTO/ pellieHHs YPABHEHUS TENJIONPOBOAHOCTH

ATNINpOKCHUUMAIIWST YaCTHBIX MPOU3BOJIHBIX. [IpaBoCTOPOHHSSA,JIEBOCTOPOHHAS M IIEH-
TpaJibHas almpOKCUMAIIUs TIEPBBIX YACTHBIX MPOU3BOAHBIX. LleHTpalibHO pa3HOCTHasaNMIpPOK-
CHMaIUs BTOPBIX YaCTHBIX MPOU3BOAHBIX. OLIEHKA MOPSIKa TOYHOCTH TAKUX alllPOKCHMAITHH.
[TocTpoenue perieHus ypaBHEHUS! TEIUIONMPOBOJHOCTU IO SBHOWCXEME C Pa3IMYHBIMHU Kpae-
BbIMU yciioBusiMU. O1ieHKa KauecTBa siBHOM cxeMmbl. Y cioBue Kypanta-Jlesu (Opugpuxca).
[TocTpoeHue pemieHUs] ypaBHEHMs TEMJIOMPOBOJHOCTH IO HESIBHOM cXeMe ¢ pa3iMyHbIMU
KpaeBbIMH yciI0BUsAMU. OIleHKa KauecTBa HEIBHON CXEMBI.

4.3.34. CeTouHbIi MeTO/ pelieHUs] BOJHOBOI0 YPABHEHMUSI.
[TocTpoenue perieHust ypaBHEHHUS! TEIUIONPOBOAHOCTH MO SIBHOM CXe€Me C pazjIM4HbIMHU Kpae-
BbIMHU ycioBUsAMH. OlieHKa KauecTBa sBHOM cxembl. Y cioBue Kypanra-Jlesu (Opunpuxca).

4.3.35.Cerounblii MeTo pemieHusi ypapHenus Jlaniaca u Ilyaccona
BBenenne noHsATUS UTEpallMOHHOrO mpoluecca. [loctpoeHne pa3HOCTHOW CXEMBI € MOMOIBIO
LEHTPAJIBbHO Pa3HOCTHOM alpOKCHUMAIlMK BTOPBIX YaCTHBIX Mpou3BoAHbIX.IlocTpoenue npu-
OMM>KEHHOTO PELICHHUs C TOMOIIBIO HTEPAI[MIOHHOIO TMpoliecca.
4.3.36. Pemienne AByMepHOI0 YPaBHeHUsI TENJIONPOBOJAHOCTH METO0M MepeMeHHbIX
HaNpaBJICHUMH.
Onucanue anropuTMa mMertojia. Ilepseiit stan. OUKCHPYETCS OIHA MEPEMEHHAsA M CTPO-
UTCSI HESIBHAS CXeMa OTHOCHUTEJIBHO Apyroi nepeMeHHoi. [Ipu sTom O6epércst MOI0BUHHBIN mIar
1o BpeMeHH. Ha mocTpoeHHOM MpPOMEKyTOYHOM BPEMEHHOM cjioe GUKCHUPYETCs ipyras repe-
MeHHas1.BHOBB Ui Ipyroro HampaBiIeHUs aHAIOTUYHBIM 00pa3oM CTPOMTCS BTOpas HESBHAsS
cxeMa. Bpems yBennumnBaetcs emi€ Ha mojioBuHy mara. [Iporecc npogomkaercs 10 OKOHYaHUS
HeoOXxoauMoro B 3agaye BpeMeHH. OlLeHKa KadecTBa ATOro Merojaa. Mcmoiab30BaHHE 3TOTO
MeTO/J1a JJIsl TPEXMEPHOTO ClTydasl.
4.3.37.CneunanbHble GQyHKIIUH
Ponp cnenuanbHeIX (QyHKIMHA MpU pelIeHUH 33Jad MaTeMaTH4eCKOW (U3UKU U TEOpUHu IMpH-
ommkenuil. /IBa mpumepa crenuanbHbIX (DYHKIMHA, KOTOpbIE MIPAOT 0COO0 BaXXKHYIO POJIBB
MaTeMaTHKe.
[TonuHOMBI JI€KaHJApPA urparor 0coOyl poib Cpead APYrux chepudecKux (GyHKIMIA.
AHanUTUYECKUH BHJI NOJMHOMA, PEKYPPEHTHBIE COOTHOLIEHHA. OpPTOrOHANBbHOCTh U JIpYTHE
cBoiicTBa. O0acTh MPUMEHEHHS.




[TomuaOMBI YeOblIeBanepsoro poaa SBISAIOTCA BAKHEHIIMM HHCTPYMEHTOM B TEOPUH

npubImKeHnn QyHKIMNA. AHATUTHYECKUI BUJI B TPUTOHOMETpHUYECKor popme. PexyppeHTHbIE
cooTHoureHus. Anredpandeckas Gopma MHOrowieHa. OpTOroHaNBHOCTh U JAPYTHE CBOMCTBA.
OO6nacTh NpUMEHEHHUS.

4.4. ConepxaHue 3aHSITHI CEMHHAPCKOT0 THIIA

CopneprxaHue MpaKTUYECKUX 3aHATUN JJIs1 O4HOM (HOpMBI 00ydeHUs

Tabauna 5
Ne TemblI TemaTuKanpPaKTH4YeCKUX3AHATHH Bcero | C B Tom
M CIHILIH 4acoB E qucie
M 4acoB
HBI
E NnpaKTUyec-
C KHX
T 3aHATHH
P
OyHKIUY, UX Kiaccu(UKauUs 1 CBOMCTBA 2 0
Teopus npeaenoB U TEXHUKA BHIYHUCIECHUS. 0
HenpepbiBHOCTD
3 [TpousBoaHas, nuddepeHiuan, CBOMCTBA M TEXHUKA 4 0
b depeHIIMpOBaHUS
4 [TonHoe nccnenoBanmue GyHKIUMA ¢ TTOMOIIIBIO 4 0
IPEJeNIOB U MPOU3BOIHBIX
5 Heonpenenénusplii MHTErpall, CBOMCTBA U TEXHUKA 4 0
WHTETPUPOBAHMUSL.
OnpenenéHHbIN UHTErpajl, CBOMCTBA U BHIYKCICHUE. 0
7 I'eoMeTpryeckoe MPUIOKESHHUE OTPECIIEHHOTO 2 0
UHTerpaja
8 bazoBble noHATHS Teopun TudPepeHIINaTbHBIX 2
YpaBHEHMH, pelieHue ypaBHEeHUH 1-ro nopsaka
9 Onpenenurenu. Pemenue cucrem no ¢popmynam 2 0
Kpamepa
10 Bekropnas anre6pa. JIuneiinbie BEKTOpHBIE 4 0
MPOCTPAHCTBA
11 AHanuTHuYecKas reoMeTpUsl Ha INIOCKOCTH 4 0
12 AHanmuTHYeCKasi TEOMETPHUS B IPOCTPAHCTBE
13 Anrebpa KOMIUICKCHBIX YHCET. 2
Anrebpa MHOTOUJIEHOB
) X B 42 | 1 | -
11 Pemenue nuneiinbix nuddepeHnabHBIX YPaBHEHHH | 2 0

2-T0 MopsIKa ¢ noct ko3 duuneHTamMmu




12 3amaua [typma — JInyBusuis 2 2 0
13 Martpuunas anredpa, pelieHue JUHEHHBIX CHCTEM 4 2 0
14 Meton TpéxinaroHaibHONU IPOrOHKH 2 2 0
15 3amada Ha COOCTBEHHBIE YHCIIa U COOCTBEHHBIE 4 2 0
BEKTOPHI
16 Pemenue cucrem auddepeHnnanbHbiX. YpaBHenuii ¢| 4 2 0
MTOCTOSTHHBIMH KO3 (UIIMCHTaAMH
17 YwucnoBbie psiabl 4 2 0
18 CreneHHbIe psiibl 2 2 0
19 OpToroHanbHbI€ psiJibl 2 2 0
20 bazoBeie nonsTHs Teopun GpyHKIMI 2-X ,3-X mepe- 2 2 0
MEHHBIX. YacTHBIE TPOU3BOIHEIE,
21 DKcTpeMyMbl QYHKIUH IByX TIEPEMEHHBIX. 2 2 0
HawuGonpuive 1 HauMeHbIIHe 3HAaYCHHS
22 KpuBonuHelinbie HHTETpaIbI 4 2 0
23 JIBOIiHBIC HHTETPATBI 4 2 0
24 TpoliHble HHTETPAJIBI 2 2 0
25 Teopus nomns 2 2 0
) M B e e 42 2 | memeemeeeee-
26 Pemnienne ogHOMEpHOTO ypaBHEHHUS TETLIONPO- 4 3 0
BOJIHOCTH MeToJIoM Dypbe
27 Pemnienrie 0AHOMEPHOTO BOJIHOBOT'O YPABHEHHUS 2 3 0
meroaoMm Dypse
28 Pemenune nBymepHoro ypaBHenus Jlammaca MeTo1om 4 3 0
dypee
29 YucneHnHble METO/IbI pereHus TuddepeHInaaTbHbIX 4 3 0
YPaBHEHMH C HaYaJIbHBIMU U TPAaHUYHBIMHU YCIOBUSIMHU
30 CeTouHBII METO/ PELIEHUs] YPAaBHEHUS TEIIONPO- 2 3 0
BOJIHOCTH (SIBHAsI U HESIBHASI CXEMBI).
31 CeTouHbII METO/ pEIIeHNs BOJHOBOTO YpaBHEHUS 4 0
32 CerouHblil MeTOA pelieHus ypaBHeHus Jlamnaca u 4 0
ITyaccona
33 MeTto nepeMeHHBIX HampaBiIeHU 7151 IBYMEPHOIO 2 3 0
YPaBHEHMS TETUIONPOBOAHOCTH

34 CriennanpHble QYHKUIUU U UX IPUMEHEHHE 2 3 0
D I - 28 3 | -




ConeprxkaHue MPaKTHYECKUX 3aHATHN TSl 3209HON (DOPMBI 00yUEHUS

Tabuuma 6
Ne TeMbI Bcero | T'ox B tom
JUCHUILTH JacoB oﬁyqunﬂ yucjie
o yacoB
HBI TeMaTHKaNpPaKTHYEeCKUX3AHATHI
npaKTHyec-
KHX
3aHATHI
1 Heonpenen€uuplit ”HTErpaj, CBOMCTBA M TEXHUKA 2 1 0
WHTETPUPOBAHMUSL.
2 OnpenenéHHbIN UHTETPAJl, CBOMCTBA U 2 1 0
BBIYUCIICHHE.
3 ['eomeTpryeckoe IPUIIOKEHUE ONPEACTIEHHOTO 2 1 0
UHTErpaa.
4 bazoBbie oHATHS Teopun T hepeHITHaTbHBIX 2 1 0
YPaBHEHUH, peLIeHHE YpaBHEHUN 1-ro mopsiika
5 Pemenue nmuHelHbIX qudepeHIrnaTbHBIX 2 1 0
YPaBHEHMH 2-T0O MOPSIIKA C TOCTOSTHHBIMU
K03 urmeHTaMu
3anauva lltypma - JInyBumis 2 1 0
7 Martpuynas anreOpa, pelieHre JTHHSHHBIX 2 1 0
CHCTEM.
-------------------------------- 14 -—-mee- 0
8 Pemennie olHOMEPHOTO ypaBHEHUS 2 2 0
TETUIOTIPOBOAHOCTH MeToIoM Dyphe
9 Penienrie 0lHOMEPHOTO BOJIHOBOTO YPAaBHEHHUS 2 2 0
MeronoMm Dypse
10 Pemenue neymepHoro ypaBaenus Jlariaca 2 2 0
MeronoMm Dypse
11 YuclieHHbIE METO/Ibl PEILICHUS 2 2 0
¢ depeHINaIbHBIX YPaBHEHUM
12 CeTouHbII METO/1 pellieHUs] ypaBHEHUS 2 2 0
TEIUIONPOBOAHOCTH.
13 CeTouHbII METO/1 pelIeHUs BOJHOBOTO 2 2 0
14 CeTouHBI METOJT penieHus: ypaBHeHus Jlariaca 2 2 0
u Ilyaccona
) X B 14 | - 0

IlepeyeHb y4eOHO-METOAMYECKOT0 O0ecreYeHUs] CaMOCTOSITEJbHON PadoThl
00y4arouuXxcs Mno JUCHHUILIHHE
1. Uadopmarrornas cucreMa « EMHHOE OKHO TOCTyIa K 00pa3oBaTeIbHBIM
pecypcamy» [DnekTpoHHbIi pecypc]. — Pesxkum mocrymna: http://window.edu.ru/
2. Moodle
3.Bce nekunu ¥ JOMAIlIHUE 3aJaHus CUCTeMaThUecKn BeikiaaeiBaroress B Cloud.rshu.ru



http://window.edu.ru/

6. OueHouyHble CpeACTBAa JUISl TeKYIIero KOHTPOJSI YCIIEBAeMOCTH W
MPOMEKYTOYHOI ATTECTAIIMU M0 UTOraM OCBOEHHUSI THCHHILTHHBI

Vyer ycrneBaeMOCTH KaKAOro OOYYarolerocs MO JUCHHUILIMHE OCYLIECTBILSIETCS IO
100-6amnpHOM mKane. MakcuMallbHOE KOJIMYECTBO OAJIOB MO AUCIUILIMHE 32 OAMH CEMECTpP —
100:
- MaKCHMaJIbHOE KOJIMYECTBO 0aJUIOB 32 BHITIOJHEHHE BCEX BUIOB TEKYIIEro KOHTPos — 60,
- MaKCUMaJIbHOE KOJIMYECTBO OAJLIOB 32 MOCEIICHHUE JICKIIMOHHBIX 3aHsaTHi —10
-MaKCHMaJIbHOE KOJINYECTBO OAIIOB 3a IPOXOKAECHHE IPOMEXKYTOYHOH arTecTaruy —30
- MaKCUMaJIbHOE KOJIMYECTBO JIOMOJTHUTENBHBIX 0a/uioB —15.

6.1. Tekyuuii KOHTPOJIb

TOTOBBIM OMPOC, METOUKA BBIMOTHEHUS] U KPUTEPUU OLEHUBAHUS TEKYLIETO KOHTPOJIS
[0 paszfesiaM JUCUUIUIMHBI TpeacTaBieHbl B DoHAE OLICHOYHBIX CPEICTB 10 JIaHHOU
JTUCIUIIAHE.

6.2. [Ilpome:kyTOUHAS aTTEeCTALMSA

dopma MPOMEKYTOYHON aTTECTALUU MO TUCIUILIMHE —3IK3aMeH

®dopma MpoBeACHUS IK3aMeHa: MMCbMEHHO o Ousetam. B Ouere qBa TeopeTHyecKux
BOIIPOCA U OJIHA 3aj/1a4a.

Ilepeyenb BONPOCOB 1O BbICHIEH ajredpe s MOATOTOBKH K 3K3aMeHY 32 MepBblil
cemecTp.

1. Omnpenennrenn N-ro mopsinka. CrocoObl Berumcienus. CBOICTBa. [IpuBenenue
OTIpeIeNTUTENS K TPEYrobHOMY BuAy MeToaoMm ["aycca.

2. BekTopHas anredpa. Onpenenenue Bektopa. PaBencTBo BekTopoB. KommumHeapHOCTH U
KOMILUIAHApHOCTh BEKTOpOB. HyneBoil BekTop. EnuHnuHblil BekTOp. JIMHEHHBIE omepanuu C
BEKTOpPaMHM M CBOMCTBa 3THX onepauuid. CKalspHOE, BEKTOPHOE M CMEIIAHHOE YMHOXCHHE
BEKTOPOB U CBOMCTBa 3THUX omepanuil. ba3sucHble BEKTOpbl B 2-X MEPHOM M TPEXMEPHOM
IIPOCTPAHCTBAX.

BexTopel B koopauHaTHOM ¢opme. KoopanHaTel €IMHMYHOTO BEKTOpa (HANpaBIsIONIMe
KOCHHYCBI). JINHEelHbIe onepaliui BEKTOPOB B KOOpAUHATHOH Gopme. CKasipHOe, BEKTOPHOE U
CMEIlIaHHO€E NTPOU3BECHNE BEKTOPOB B KOOPIMHATHOU (hopme.

VYcioBre OpTOroHaJIbHOCTH, KOJUIMHEAPHOCTH U KOMILIAHOPHOCTH B KOOPAMHATHOM (opme.
Brruncnenue kocuHyca yria Mexy BEKTOpaMHU 4epe3 KOOPINHATHI BEKTOPOB.

3._Jluneiinple BekTOpHBIE N- MepHBIE IpOoCcTpaHCTBA. Ompenenenne N- MepHOro
BeKTOpa. JIuHeilHble omepanuu ¢ BekTopamu. CKalsipHOE YMHOKEHHE BeKTopoB. Hopma
BekTopa. HepaBenctBo Komm-byHsakoBckoro. Beruaucienue KOCHHYCa yrila MEXIy
BekTopamuJIuHeiiHass He3aBUCUMOCTh BeKTOpoB. basuc B N- MepHOM BeKTOpHOM
npoctpaHcTBe. CBS3b MEXKIY JIMHEHHONW HE3aBUCUMOCTBIO M OPTOTOHAJIBLHOCTHIO BEKTOPOB.
OpToroHanbHbII 1 OPTOHOPMHUPOBAHHBINA OA3HCHI.

4. AHanuTUYeCKas Te€OMETpPHUs Ha IIOCKOCTH. JleKapTOBBI CHCTEMBI KOODAMHAT, MX
kinaccuukanus u npeobOpazoBanus. [lomsipHas cucrema koopauHar. CBsi3b JEKapTOBOM
CUCTEMBI KOOPAMHAT C IOJSAPHOU. BbIYMCIIEHME IIIOIIAAN TPEYrOJIbHUKA Yepe3 KOOPAUHATHI
€ro BepIIUH. Y paBHEHHE IPSIMOH C YIIIOBBIM KO3 pUiMeHTOM. YpaBHEHHE NPSAMOM B OTpe3Kax.
YpaBHeHHE TIPSAMON, IPOXOAAIIEH dYepe3 JBE 3aJaHHbIC TOUYKU. YPaBHEHHE IIPSAMOM,
MpOXOJsAlIe dYepe3 3aJaHHYI0 TOYKY C 3aJlaHHbIM YIJIOBbIM KoddduuuentoMm. OOmiee
ypaBHeHue npsmoi. HopmanbHOe ypaBHeHUE NpsAMON. YpaBHEHHE NPAMOU, IPOXOASILEH
yepes 3aJaHHY0 TOUKY NapajljIebHO 3alaHHOMY BeKTOpy HaxokieHne paccTOsHHMS OT TOYKH
1o npsamoii. CpaBHUTb NOHATHUSI omKioHeHueu paccmoanue. HaxoxneHne pacCTOSHUS MEXTY
napajiesIbHbIMU IpAMbIMU. [locTpoeHne ypaBHEeHUs1 OUCCEKTPUCH! YIIa.




KpuBssie BToporo nopsinka. ['eomerpuueckue onpeaeneHuss OKpyKHOCTH, SJUIUIICA, TUIIEPOO-JIbI
u mapabonbl. KaHOHMYeCKHEe ypaBHEHHMS KPUBBIX BTOPOTO TMOPSAIKA: OKPYKHOCTH, JILIHIICA,
runep6ossl U napabossl. [IpuBeaenne anreOpanueckoro ypaBHEHUs 2-TO MOPsSAKa K OJHOMY
13 KAHOHUYECKUX YPaBHEHUIN KPUBBIX BTOPOTO MOPSIIKA.

5. AnamuTHyecKash TeOMETpHS B IPOCTPAHCTBE. BbIBojx ypaBHEHMIl IIOCKOCTENL:
ypaBHEHUE INIOCKOCTHU IO JIBYM BEKTOpaM M TOUKE, JIeXKAlllUM Ha 3TOM IUIOCKOCTH, YPaBHEHHE
IJIOCKOCTH MO TPEM 3aJJaHHBIM TOUYKAaM, JIEXKAIIUM Ha 3TOU IIJIOCKOCTH, YPaBHEHHUE IIJIOCKOCTH B
OTpe3Kax, o0Ilee ypaBHEHHE IUIOCKOCTH, HOPMAaJbHOE ypaBHEHHE IUIOCKOCTH. HemomHbie
YPaBHEHUS [JIOCKOCTH.

[loctpoeHne ypaBHEHUN IIPSAMOM: YpPaBHEHMsS MNPAMOM IO JABYM 3aJaHHBIM TOYKaM,
YpaBHEHUE MPAMON IO HAIPaBISAIOIIEMY BEKTOPY M TOYKE, MAapaMETPUYECKUE YPaBHEHHS
IIPSIMOM.

[ToBepxHoctu BTOporo nopsiaka. [IpuMepbl KAHOHMYECKUX YPAaBHEHHM MOBEPXHOCTEH 2-TO

nopsaka: cgepa, JUIMIICOU], OJHOIOJIOCTHBIA TUIEepOOSIOn I, IBYIOJOCTHBIM Trunepooious,
AIUTUNTHYECKUM mapabonouns, runepOonnyeckuil mapadomaousi, KOHyc BToporo nopsiaka. [Ipu-
Mephl KAHOHUYECKHMX YPABHCHHHM IMWJIMHIPUYECKUX TIOBEPXHOCTEH BTOPOrO IMOpSAKa —
YPaBHEHHUSI SJUIUIITUYECKOTO apabOIMYECKOro U TMIEepOOTNYECKOrO IUIHH]IPOB.
6. Anredpa KOMIICKCHBIX YHCEI. Anrebpandeckas popMa ¥ apupMeTHUIECKHE JeHCTBUSL.
Conpspk€HHbIC 4YHClia WX CBoicTBa. ['paduueckmii o6pa3. TpuroHomerpudeckas Gopma.
Apudmernueckue IeiicTBUS B TpUuronomeTpudeckoit popme. Bo3senenue B crenens. Gopmyna
MyaBpa W Wu3BJICUEHHE KOpHA B TpuUroHOMeTpuueckor Qopme. Dopmyna Iinepa,
nokasaresibHas (hopMa, BO3BEJIEHUE B CTEIIEHb U U3BJICUCHUE KOPHS U3 KOMILJIEKCHOTO YHCIia B
MoKasareabHou (hopme.

7. Anre6pa MHOI'OYJICHOB H HDO6H0-D&HI/IOH3JIBHBI€ BEIpAXKCHUA. Onpeesienue
MHorowieHa (moiuHoma). PaBencTBo MHorowieHoB. HyneBoit MHorouneH. EnuHUuHBIN
MHorouseH.JIuneliHple omnepanuu ¢ MHorowieHamu. Onepanus yMHOXEHHST MHOTOYJICHOB.
Kopau wmHorounenos. KpaTHocTe KopHA. PasnojkeHue MHOrOYJIEHOB Ha MHOMKUTEIH B
MHO>KECTBE KOMIUIEKCHBIX YHMCE U B MHOXECTBE JeHCTBUTENbHBIX uucen.Teopema besy.
O6006ménnas Teopema Buera.

JlpoOHo-pannoHanbHble  BblpaxeHus. [lpaBunbHble  apoOu.  HempaBunbHble — 1poOwu.
[Ipocreiiue npobu. Pasnoxkenue apobeil Ha mpocreiimue. [IpeoGpa3oBanue HenmpaBUIBHBIX
npobeil B cyMMy MHOTOYJIEHA U MTPaBUIIBHOM IpO0H.

Ilepeyenr nmpumepoB nmo BbIcHied ajredpe AJasl NMOATOTOBKH K JK3aMeHY 3a IepBbIiH
cemMecTp:

1 1 1
1.Beruncnute onpenenuTenb -1 0 1f
1 -1 0

2. JlaHBI BEKTOPBI AB = {a; 6; Blu BC = {2; —3; 5}. Haiinute cymmy a + 3, ecitv Touku A,
B, Cnexat Ha OJHOM HPSIMOM.

3. Haiigute ckalnspHOe HMpoM3BeeHHE BEKTOpoB 2a+b u a— 2b, ecnmu yronm Mexay
BexTopamu @ u b pasen 150°, |a| =+/3, |b| = 2.

4. Haiinute cymmy KoopamHat Bekropa b = {x,y, z}, xomumHeaproro Bekropy a = {2; 1; —1},
eciu ckaisipaoe npoussenenue (b, a) = 3.

5.CocTaBbTe ypaBHEHHE MPSIMOMN, IPOXOAIIEH Yepe3 Hayallo KOOPANHAT U TOUKY
A(=2;-3).



6. CocraBpTe ypaBHEHHE HPAMOM, IPOXOAsIIel yepe3 ToukyA4(2;5) u oTcekaromeil Ha ocH
OpAMHAT OTPE30K b = 7.

7. CocTaBbTe€ ypaBHCHHS MPSIMBIX, MIPOXOAANIIUX uepe3 Touky M(—3; —4) u mapaieabHbIX
OCSIM KOOpJIMHAT.

8. Onpenenute OCTPBIA yroy Mexay npsaMbiMuy = —3x +7 u y = 2x + 1.
9. Hokaxwure, uto npsimbie 4x — 6y + 7 = 0 1 20x — 30y — 11 = 0 napasuienbHsl.

10. Joxaxwure, uro npsiMpie 3x — 5y + 7 = 01 10x + 6y — 3 = 0 nepneHIuKyIspHBI.
11. CocraBbTe ypaBHEHHE MPSIMOIA, poxosiieii uepe3 Touku M(—1;3), N(2;5).

12. Nokaxwure, uto npsimMbie 3x — 2y +1 =0 u 2x + 5y — 12 = 0 mnepecekarorcs u
HaWJNUTE KOOPANHATHI TOYKH TIEPECCUCHHUSI.

13. IIpuBenuTe ypaBHEHHE K KAHOHUYECKOMY BUJY M YCTaHOBUTE BUJ 3TON KpuBoi. CocTaBbTe

ypaBHEHHE MPSAMO#, mpoxosmieii yepe3 Touky M(—2; —5) nmapamiensHo npsmoit 3x + 4y +

2=0.

14. IlpuBeaute ypaBHEHHE K KAHOHUYECKOMY BUAY U YCTAaHOBHUTE BUJI ATOM KPUBOU
x2+4y?+8y+3=0.

15. [IpuBenuTe ypaBHEHHE K KAHOHUYECKOMY BUAY M YCTAaHOBUTE BUJL 3TON KPUBOIL

x2+ 2y — 4y +4x = 0.

16. INpuseaute ypaBHenuex? — y? — 6x + 10 = Ox kaHoHu4YeckoMy Buy.Kakas kpusas 2-ro
NOpsiiKa UMEET TaKoe ypaBHEHUN?

17. llpusenute ypasuenue4y? + 8y — 2x — 1 = Ok kaHoHMYecKoMy Buy.Kakas kpuBas 2-ro
MOPSAJIKa UMEET TaKOE ypaBHEHUI?

18. Mansl n8e Touku A(1; 3; —2) u B (7; —4; 4). [locTpoiiTe ypaBHEHHE IIOCKOCTH,
MIPOXOAAIIEH yepe3 TOUKyB rnepneHaukysipHo oTpe3Ky AB.

19. CocraBbTe ypaBHEHHUE TUIOCKOCTH, IPOXOsAIIeH depe3 Touky A (—2; 7; 3) mapauiensHo
mwiockoctd x —4y +5z—1=0.

20. HanmmuTe ypaBHEHHE TUIOCKOCTH, MTPOXOSIIEH Yepe3 Hadyalo KOOPAMHAT M TOUKU
A(3;—-2;1) u B (1;4;0).

21. Haiinureyron, 00pa3oBaHHBIATIPSIMBIMA

3 6 2 29 6
22. CocTaBbTe ypaBHEHHs NPSIMOi, mpoxoasmniei yepe3 Touky A(1; —1; 0) nepneHauKyIsspHO
TUIOCKOCTH

x—1 y+2 z-5 x y—-3 z+1

2x —3y+5z—7=0.
23. Hamummre ypaBHEHHE IUIOCKOCTH, MpPOXOAALIeH depe3 Hadalo KOOpAUHAT TIep-
MEHIUKYJISIPHO MPSIMOM
x+2 y-—-3 z-1
4 5 =2
24. CocraBbTe ypaBHEHHE IUIOCKOCTH, Mpoxojsieid uepe3 Touky A(4; —3;1) mapamienbHO
MPSIMBIM

X y z x+1 y—-3 z—4
6 2 =3’ 5 4 2

25. Ha xoMImieKCHOM TIOCKOCTH M300pa3nuTe BCe TOYKH, TSI KOTOPBIX BepHO HepaBeHCTBO 0 <
Imz < 1.



26. Ha KOMIJIEKCHOM TIOCKOCTH M300pa3nuTe BCe TOUKH, JJIsl KOTOPBIX BEPHO HEPaBEHCTBO 1 <
lz + 2] <2.

27. Ha KOMIUIEKCHON TUIOCKOCTH H300pa3uTe BCE TOYKH, JJIsi KOTOPHIX BEPHO HEPABEHCTBO

lz| = 2.

2x .
28. PaznoxuTe 1Be MpaBUIBHYIO APOOH 7 sxrc  Hampocreiume.
x+1 .
29. PaznoxuTe 1Be MpaBUIBHYIO APOOH Y Ha IpocTeiimune
5x3

30. IIpeacraBbTe HEMPABUIBbHYIO APOOb 73 _a, B BH/IC CYMMbI MHOTOUJICHA 1 MIPaBUIIbHOM
X°—4X

3

npoOu. IlosyueHHy 0 NpaBUIIbHYIO 1pO0b Pa3ioKUTe Ha IPOCTEHIINE.
x3+3

(x+1)(x—-1)

npaBWIbHOH 1poOu. [loaydyeHHy o paBUIIbHYIO ApO0Ob pa3iokUTe Ha IPOCTEHILINE.

31. IlpencraBbTe HEMPABMIBHYIO APOOH B BUJIE CyMMbI MHOTOWICHA U

32. Pemute cucremy metongoM Kpamepa

2x +z =6,
{3x — 4y = =2,
2y —z = 2.
33. Pemmre cuctemy metonom ["aycca
2x +z =6,
{3x — 4y = =2,
2y —z = 2.

IlepeyeHb BONMPOCOB 10 MaTeMAaTHYECKOMY aHAMN3YQYHKIUH 0THOTO
NepeMeHHOTOK IK3aMeHYy 3a MepBblil cemecTp.

1. ®dynkmu, kaaccudukanms U cBoWcTBa.Onpenenenne Gpynkuun CrocoOsl 3a1aHus
¢byHkumu. Bunipl ananutrueckoro 3ajanus (yHKIMU: SBHBIN, HESBHBIHM, TapaMeTpHUUECKUH.
OcHoBHbIE CBOWCTBA: 00J1aCTh ONPEIENeHUs], YETHOCTh, HEYETHOCTh, MOHOTOHHOCTb, KOPHH,
MEPUOJUYHOCTD U IEPHUOJ,.

2. Teopus IpeaeIoB M TEXHUKA BRIUKCIICHHS. HepephIBHOCTD.OCHOBHEIE TTOHSA-THS
U OTIpe/ieNIEHUs: OKPECTHOCTh TOYKH, TPAHUYHbIE U BHYTPEHHUE TOYKHU, IPEENIbHbIE TOUKH.
Onpenenenue npeaena Gpynkuu B Touke (o Komm). [Tonstue 6eckoHeyHoro npeaena.
CgoiictBa npezena. EnquHcTBEHHOCTh. AAMTUBHOCTD. OgHOpOoaHOCTE. [Ipenen mpoussene-
nus. [Ipenen ornomenus. [lepexon k mpeneny B HEpaBeHCTBaxX (CBOMCTBO MOHOTOHHOCTH).
Teopema o cxxaroit pyukmuu. [Ipenen kommno3uuu GyHKIIHA.

TexHuka BeruMcaEHUS NpeaeaoB. Buabl HeonpenenéHHocTe U ux packpsitue. OnpeneneHue
0EeCKOHEYHO MabIX U UX cpaBHeHHE. CBoiicTBa OeckOHEUHO MalbIX. CIUCOK OCHOBHBIX
HKBUBAJIEHTHBIX 0€CKOHEUHO MasibIX. OCHOBHOE CBOMCTBO HKBUBAJIEHTHBIX OECKOHEYHO
ManbiX. OnpeneneHre 6€CKOHEYHO OOJIBIINX, UX CPaBHEHHE U cBoWcTBa. OCHOBHOE CBOMCTBO
HKBHBAJICHTHBIX OECKOHEUHO OOJbIINX. PackpbiTre HeonpeaeaéHHOCTEN C TOMOIIIBIO
SKBHUBAJIEHTHBIX OECKOHEYHO MaJIbIX U OecKOoHEeYHO OombinX. [lepBblil 1 BTOpoit
3aMevaTelIbHbIE NIPEAEIIBI.

HenpepriBHocTs. OmpeneneHue npupaiieHust apryMeHTa 1 npupameHus GyHKIIH.
OpHOCTOpOHHME IIPENENbl B TOUKE: JIEBOCTOPOHHUM U TPAaBOCTOPOHHMM. Tpu onpenenenHus
HENpPEephIBHOCTU (GYHKIMH B TOUKE U UX B3aUMOCBs3b. Onepalnu Hajl HENPEepPhIBHBIMU
(GYHKIMAMU B TOUKE: CIOKEHUE, YMHOKEHUE, JIeNIeHHe, KOMITO3uIHsl. HempepbIBHOCTD
¢byukaun B o6act. OIHOCTOPOHHSSI HEPEPHIBHOCTD.




OcHoBHBIE CBOMCTBa YHKIIMI HENPEPBIBHBIX HA 0Tpe3ke./[Be Teopembl Beliepmrpacca,
teopema Ko, Teopema bonbrano—Komu. Teopema o HenpepbIBHOCTH 00paTHOM (DyHKITHH.
HenpepbIBHOCTH 11eMEHTApHBIX (PYHKITHIA.

Touku pa3peiBa 1 ux knaccudukaius. Pa3psiBel mepBOro poja, yCTpaHUMBIE pa3phiBbl. Paz-
pBIBEI BTOpOro poja. [IpuBecTr npumeps! rpaguueckux 00pa3oB pa3phIBOB IIEPBOTO U BTOPOTO
pona.

3.I1pousBoanas, nuddepeHnian, cBOWCTBA U TeXHUKA UG hEepeHIIMPOBAHUS.
Omnpenenenue npousBoaHou. Juddeperupyemoie GyHKIMHA, HETPEPHIBHO AU PepeHin-
pyemble QyHKIUY, THagkue QyHKIUU. 3HaTh OCHOBHYIO TaOJIHILy TPOM3BOAHBIX AIIEMEHTaPHBIX
¢byskuuid. OCHOBHBIE CBOMCTBA MPOM3BOIHBIX: aUINTUBHOCTh, OHOPOIHOCTE. {uddepentm-
pOBaHUE NMPOU3BECHHS U OTHOLIEeHUs GyHKIMHU. [JuddepenipoBanne KOMIO3UIINN
(byHKIMH, OOpaTHBIX U MMapaMeTPUIECKH 3aJaHHbIX (yHKIHH. Jlorapupmudeckoe
muddepennmpoBanue (1Ba criocoda). [Ipasuio JlonuTans st HAXOXKICHHUS MTpeaesnia
otHomeHus QyHKIMA. OU3HYECKHIA U TEOMETPUYESCKHIA CMBICI TPOU3BOJIHOM.

Huddepennman. Onpenenenne nudpdepenimana GyHKIUN H €ro TeOMETPUIECKHIA CMBICIL.
Huddepenmnman aprymenta. OCHOBHBIC CBOHCTBa nuddepeHimana: oqHOPOIHOCTh, A TUTHB-
HocTh. JIuddepennyan npousseneHus. Boipaxkenue npon3BoaHoM yepe3 auddepeHnnans.

4. IlonHoe nccaenoBanne GYHKIHUN C IIOMOIIBIO IIPEASIOB ¥ IPONU3BOIHBIX.

AcumnTotsl. Knaccuduxkanus acumnrot. OnpeneneHe HakIoOHHON acuMnToTsl. Heo6xo-
JMMOE yCJIOBHE CYIIECTBOBAHUS HAKJIOHHBIX aCUMIOTOT. BhluncieHrne napaMeTpoB HaKJIOHHON
acuMITOTHL. ['opu3oHTaIbHBIE acCUMITOTHI. BepTukansHble acuMnToThl. Heobxoaumoe
YCIIOBUE CYLIECTBOBAHUS BEPTUKAIbHBIX ACUMIITOT.

HaxoxneHue MHTEpBaJloB MOHOTOHHOCTH (DYHKIIMHU C TOMOIIBIO IPOU3BOIHBIX.
Omnpenenenne Touek skcTpeMyma. CtanroHapHbIe TOUKH JuddepeHnupyemMbix GpyHkuii. sa
JOCTaTOYHBIX YCJIOBUS CYIIECTBOBAHHS TOUEK MAaKCUMyMa UM MUHUMYMa.

Haubonbiiee n HaMeHblIlIee 3HaYeHUs] HENIPEPbIBHOW (PYHKIIMN. ANTOPUTM HAXOKICHUS
HauOOJIBIIET0 U HAaMMEHbIIETo 3HaueHU auddepenunpyemoit GpyHkunu. Beimykiocts
rpaduka QyHKIUU BBEpX U BHU3. Touku nepernda. OnpenencHue BUia BEITYKIOCTH U
HaXO0’KJIeHHE TOYEK Meperuda ¢ moMoIIbio BTOPO MPOU3BOIHOM.

5. HeonpenenénHblil HHTErpai, CBOWCTBA U TEXHUKA MHTETPUPOBAHUS.
OcHOBHbIE IOHATHUSA U OTIPEIETICHUS: IOAbIHTErpaIbHask PYHKIIMSI, TOJABIHTETPAILHOEBBIpa-
KEHUe, IepeMeHHasi UHTETpUPOBaHuUs. 3HaTh OCHOBHYIO TaOIMIly MHTETrpasioB. CBS3b MEXIY
nuddepeHIIMpoBaHUEM U UHTETpupoBaHueM. CBOICTBa HEONPEAEIEHHBIX HHTETPAJIOB: OJIHO-
POIHOCTb, aIUTUBHOCTb.

TexHuka uHTErpUpoBaHUs. MeTO 1 pa3IoKeHHsl, METO/] TTOICTAHOBKHU, HHTETPUPOBAHUE TIO
gacTsaM (C BeIBOJIOM (hopmydibl). UHTEerprpoBanue 1poOHO-paIIMOHATBEHBIX

¢bynkuit. UaTerpripoBaHie HEKOTOPHIX TPUTOHOMETPUIECKUX (DYHKIIUH.

6. OnpenenéHHBIM MHTETpPall, CBOMCTBA M CMOCOOBI BBIYHMCICHUS.ITocTpoeHue
WHTETPAIGHOM  CyMMBI U OMNpEJEJICHUE ONpeAeNEHHOI0  MHTErpaja. Y CJIOBHUA
uHTerpupyeMoctu.CBONCTBA: OAHOPOTHOCTD, aJIMTUBHOCTh IO MOJBIHTETPATbHOU (YHKIINH,
aJTMTUBHOCTD 10 00JIACTH MHTETPUPOBAHUS, MOHOTOHHOCTb, TEOPEMA O CPEJIHEM, COXpPAHEHHE
3HaKa, CBA3b MpeIesioB HHTErpupoBanus. OlLieHKa 3HaYeHUN UHTerpasa.
Boruucnenue.®@opmymna Hetotona — JleiOnuma. Meton moactaHOBKH, (OpMyJa WUHTETPUPO-
BaHUS MO 4YacTsM. MIHTerpupoBaHue YETHBIX U HEUETHBIX (DYHKIUH 10 CUMMETPUIHOMYHHTEP-
Bary. HecoOcTBEeHHBIE MHTETPAJIbI IEPBOTO PO/IA, UX BHIYMCIECHUE C TOMOLIBIO IIPEJIETIOB.

Oproronanbueie cucrembl dyukuuin. OnpenesieHue. [IpuMepsl TPUTOHOMETPUYECKUX

o . kmx kmx)
CHCTEM OPTOrOHAJIBHBIX GbyHKIMii] sin -, Cos—~ Ha OTpe3Ke
k=0

. kmx krx)® . knx)® krx)®
[—1,1],{sin—, cos— u {sin— ,3cos— Ha otpe3ke [0,1].
L L Jk=0 k=1 L Jk=0



7. ["'eoMeTprUYeCcKO€ NPUI0KEHUE ONIPEACIEHHOTO NHTErpaJia. Berancnenue mio-
I ¥ MII0CKUX (Guryp. BeiBoa popMyIibl BEIYKCICHNUS AITHHBI ITIOCKOH KpuBoOii. BeiBog (op-
MYJIbl BEIYUCIIEHHSI 00BEMa Tella BpALEHHUS.

8. ba3zoBble MOHATHS TCOPHUH I[I/Id)d)CDCHHI/IaJIBHBIX VDaBHeHI/Iﬁ.

Knaccubukanus  ypaBHGHUU.MOPSAOK, JHHEHWHOCTh, HEJIMHEHWHOCTh,  OJHOPOIHOCTH,
HEOJIHOPOJAHOCTh, C MOCTOSTHHBIMU KO3 (UIIMEHTAMH U C TIEpeMEHHBIMU KO3 QULIMEeHTaMU.
Krnaccudukanus pemieHuii: o0riee pemieHue, o0muid HHTerpal,9acTHOe perieHue,[Ipocrerme
b depeHaTbHbIC YPaBHEHUs NEPBOTO TOPSAKA W CIOCOOBI MX pPElIeHUsi. YPaBHEHHUS C
pa3ienEHHBIMU NIEPEMEHHBIMU M YPAaBHEHHs C pa3Je/IOIIMMUCA NEepeMEHHbIMU. Perienue
muHeilHorOo  muddepeHanTbHOTO  ypaBHEHUS  IEPBOrO  MOpsAKa C  HEpPEeMEHHBIMH
kod(pdurmentamu metonom A.bepuynnu. Pemenue ypaBuenns V. bepHyim — HeauHEHHOTO
Qg QepeHIMaIbHOr0 YpaBHEHUS IEPBOTO MOPsIKA € ITepeMEeHHBIMU K03 unmentamu.

Ilepeyensb NpuMepoB MO0 MATEMATHYECKOMY aHATU3Y (PYHKIHUIA OTHOTO IEPEMEHHOI0
KIK3aMeHY 3a NlepBbIii cemMecTp:
1. Bsiuucnure npeaen ¢ HOMOIIbIO SKBUBAJIEHTHBIX OECKOHEUHO MaJIbIX

~ sin15x _ sin? 3x (e —1)?
im——. im————. im———
x-0 tg10x x-0In(1 + 9x2) x-0 xsin3x
2. BeluucauTe npesen ¢ HOMOLIBIO SKBHBAIIEHTHBIX OECKOHEUHO OOJIBIIMX

. 9x7 + x> L 7x? —x ~ 5x5+x*—13
m—. m-———. lim .
xomo0 12x5 + X2 xo4e0 15X3 + x2° xokeo 4x7 — 6 + 25

3. BBI‘II/ICJ'II/ITCHpeIleHCHOMOH_Ibloz'FO 3aMCUATCIIbHOTO IIpeciia

_ k™ _ X \* ~ In(a+x)—1Ina
lim (1 + —) . Lim ( ) . lim .
xX—00 X x—+00 \1 + x x—=+0 X

4. Haiinure oHOCTOPOHHUE Mpeesbl PYHKIMIB 3a1aHHOM TOUKe

Xg = T, f(X)={Sinx' XS =1, f(x)={V4_x2' x <1,

o =
X, X 2. x—2, x> 1.
5. MHccnenyiite hyHKIMIO Ha HEIPEPHIBHOCTD B 33JJaHHOM TOUKE

1
2x2—x—1 2% —1
f(x)=mBTO‘-IKe Xo = 2. flx) = p B TOYKe X, = 1.
2x+ 1

6. Hccnenyiite GyHKIMIO Ha HEIPEPHIBHOCTD B 33J]aHHOM 001acTH

1 1

= 1;5]. = 1; 25].
f(x) G5 —D Ha otpe3ke [1;5]. f(x) 7 —2ex 125 Ha otpeske[1;25]
7. Haiinute TOYKM pa3pbiBa GYHKIIUH U ONPEIEIIUTE UX PO
1 [x + 1] x2 -9 sin x
f®=Grsa=y =1 @=50g f@=

8. Haiinure mpon3BoaHyI0 QYHKINN

x
f(x) =In(5x3 —x). f(x)=arctg(lnx). f(x)=1n2 <arctg (§)>

9. HaiinuTre npou3BOAHYIO MapaMEeTPUUECKH 3a1laHHON (PYHKIIUU



t+1 t—1 5 5 -
X = n Yy = Pt x=t°,y=3t. x=cos’x,y=sin’x.
10. HaiinuTte npon3BOAHYIO QYHKIUH C TOMOILKIO JIorapudmuyeckoro auddepeHurpoBanus

f(x)=x*  f(x) =cosx*™*.  f(x) = x".

11. HaiiguTe npenen ¢ moMoIisio npasuia Jlomurans

In(sin15 x) 1 In x e*

lim im —. lim —.

x—0 Inx x—+00 X x—+00 x3
12. CocTaBbTe ypaBHEHHE KacaTelbHOM 1 HOpMaNK K rpaduky GyHKIuu y = 2x% — 6x + 3B
TOYKe ¢ abcmuccoir x, = 1.
13. B kakoii ToUKe MIIOCKOCTH KacaTelbHas K rpaguky QyHKuu y = In x mapamuienpHa
MpSAMOit
y=2x+5?
14. HaiinuTe yroi, moa KOTOPBIM TepeceKaroTcsl rpaduku AByX (QyHKIHNA

y?=2x nx*+ y?=8.
15. B KaKHX TOYKaX IUIOCKOCTH KacaTelbHas napabole, ypaBHEHHE KOTOpoil y = —x2 + 4x —
6,
HaKJIOHEHA K OCH a0ciuce mox yriom 45° wim nmapaimiensHa ocu adbcmucce?

16. Haiinure muddepennman GyHKIumn

y =arctgvyx , y=x?lnx, y = xtgx.
17.Uccnenyiite (yHKIHMIO Ha aCUMIITOTHI

6x3 2x? x3

Y= —a Y x+1 YT e

18.Haiiaure nHTEpBAIBI BO3PACTAHUS U YOBIBAaHUS (DYHKITHH
y=x3-6x2+5. y=(x-2)2 y=In(x?-2x+4).

19. Haiigute sKkcTpeMyMbl QyHKIH

y=x3-3x+1 y=eX 5 3 —x _arctgx.

20. Haiimure Touku nepernda ¥ MHTEPBAIIBI BBITYKIIOCTH BBEpX U BHU3
a2 a2

y=x3-5x24+3x—-5 y=e*. y=xe*.X

21. HaiimuTe nHTETpa C IOMOIIBI0 HHTETPUPOBAHMS IO YaCTIM

f 3x sin 2xdx. f 3x e ™ 2xdx. f Ln 7x dx.
22 IlpounTerpupyiite IpoOHO pallMOHATIBHYIO (DYHKIIHIO
f x d J‘ x+3 d f x d
xz—4%% -1 X2 —5x+6

23. Bo3pMuTe HHTETpa] OT TPUTOHOMETPUUECKON (DYHKIIUU

jsin3x sin 2xdx. JSian cos 2xdx. JSinzx dx . fCos3x cos 2xdx. jCoszx dx.

24. Bpruucnute onpeaenEHHbIi HHTEeTrpa
1 1

e
1
fxe‘xdx. fln(x+ 3)dx. f%dx.
1

0 0
25.Haiinure o6muii naTerpan auddepeHnnanTbHOT0 YpaBHEHUS C pa3AeIEHHBIMU

MEPEMCHHBIMHE U PEIICHHE C HavalbHBIM ycinoBueM y(1) = 1.
xdx = (y+ 1)dy. xdx + ydy = 0.



26. HaiiquTe oOmiee pemenne uiy o0muii uaTerpain auddepeHnaasHoT0 YPaBHEHHS C
Pa3IeISIFONIMMICS IEPEMEHHBIMHU U PEIICHUE C HaYaabHbIM yciaoBuem Yy (1) = 1.

d 2
% = ?y (1 +yH)x =y + x?)dy.
27. Haiinute obuiee peuienre win o0muid uaTerpan auddepeHnnanbHoro ypaBHeHUs
2x 1
I'= ¥ = i R "= —
y=eny y‘/;' Y =1 Y = sinx

Ilepeuenn BonpocoB no Beicuieil ajredpe K 3Kk3aMeHy 3a BTOPOii cemecTp.

1. MaTpuunas anredpa. Onpezesnenue MaTpuLbl. JIMHEHHbIE ONlEpPAllMU ¢ MATPMIIAMH U HX
cBoiictBa. Ormepaiusi yMHOXKEHHMSI MaTpull U CBOWCTBA dTOW omepauuu. JluHenHas
HE3aBHCUMOCTH CTPOK (CTONO1OB). PaHT MaTpuilpl. DneMeHTapHbIe TPeoOpa3oBaHus MaTPHULIBI.
OKBUBaJICHTHbIE MaTpULbl. Brluncienrne panra MaTpuilbl ¢ OMOILBIO IIPUBEICHUS MAaTPULIBI K
TpaneueBUIHOMY WIH TPEYTOJIbHOMY BHIY.

KBanpatusle maTtpuipl. YncnoBas XapakTepUCTUKA- ONPEAEIUTENb KBaJAPATHOW MaTpPHIIbI.
JuaronaneHble Matpuubl EnuHuunble Matpuubl. TpeyrojbHble maTpulibl. CHUMMETpUYHBIE
Mmatpuisl. O0paTHast MaTpulia. Pemenne maTpuunbix ypaBHeHH. [IpeoOpa3oBanust 6a3ucos ¢
MIOMOIIBKO MaTPHL.

2. JIuHeWHbIe anreOpandecKue CHUCTEMBI. Pacmmpennas mMarpuia cucteMsl. MaTpuia
cuctembl. Teopema Kponekepa — Kanennu u ciienctBus u3 He€. PelleHre cucTeMbl METOJA0OM
I'aycca ¢ BbIOOpOM TIiIaBHOTO 3eMeHTa. OmucaTh alropuT™M 3TOro Meroaa (MpsIMOW XOon U
oOpatHbiii X071 ). COBMECTHOCTh ¥ HECOBMECTHOCTh CHCTEMBI. Pa3o0path cirydail OTCyTCTBHS
peleHus, ciaydaidl eTUHCTBEHHOCTH, PElIeHus, cilyyail 6eCUMCIeHHOTO MHOXECTBA PELICHUH.
[TocTpoenue ¢yHIaAMEHTAIBHOW CHUCTEMBl pelieHui. PerieHue cucTteMbl € pa3TuYHBIMHU
paBeIMU 4acTsIMH. CUCTEMBI ¢ TPEXIMArOHAJIBHBIMU MAaTPULIAMU U METOJ PELICHMs TaKUX
CUCTEM — METOJ] TpEXAUaroHajdbHOW NPOroHkH. OJHOpPOIHBIE cUCTEMBl. TpuBHaIBHOE
pewenue. IloctpoeHne GpyHaaMeHTalIbHONW CUCTEMBI PELICHUH.

3. 3a1aua Ha COOCTBEHHbBIC 3HAUCHUS U COOCTBEHHBIC BEKTOPHI. [TocTaHoBKa 3a/1a49H.
CobcTBeHHbIE yKClia U COOCTBEHHBIE BEKTOpbI. YacTHuHasg mpobiieMa COOCTBEHHBIX YMCEN U
nojiHast mpoo6aema. CoiicTBa cOOCTBEHHBIX BEKTOPOB. COOCTBEHHBIE YHMCIa JUATOHAIBHBIX U
TPEYroJbHBIX MAaTPUILl. AJITOPUTM pEIICHUs B IMPOCTEUIINX Cilydasx (Bce COOCTBEHHBIE UMCIa
— pa3Hble AEUCTBUTEIbHBIC YUCIIA).

IlepeueHsb BONMPOCOB MO MaTeMATHYECKOMYaHAJIU3Y K IK3aMeHY 32 BTOPOIi
cemecTp.

1. JIndbdepeHmaiprHple YPaBHEHHUS 2-T0 MOPSAKA.[ToHsATHE TMHEHHON HE3aBUCHMOCTH
nByx ¢yHkuuil. [locrpoenue oOriero pemnieHus JTMHEHHOro 0AHOPOAHOTO U depeHIINaTLHOTO
ypaBHEHHSI BTOPOTO TOPSAKA C TMOCTOSHHBIMU Kod((uimeHtaMu MetoqoM Oiinepa. CBs3b
KOJIMYCCTBA MPOU3BOJIBHBIX ITOCTOAHHBIX C ITOPAJAKOM YPAaBHCHUA.

Meron Diinepa. Beibop aHanutndeckoro Bujaa pemieHus. [locTpoeHne xapakTepruCcTHUEC-KOTO
ypaBHEHHUS M HaXOXJeHue ero kopHue. [locrpoenue obiero pemeHus B 3aBUICUMOCTH OT BUA
KOpHEH XapaKTepUCTHYECKOTO YpPaBHEHHS: pPa3HbIC JICHCTBUTEIbHBIC KOPHHU, KOPEHb OJUH
KpaTHOCTH 2, KOMITJICKCHBIC KOPHU, MHUMBIC KOPHH.

Meton Jlarpamka (MeToa BapHalMy MPOU3BOJILHBIX TOCTOSIHHBIX) JUISI PEIICHUS HEOHO-
POIHBIX JIMHEHHBIX TU(QQPEPEHIMATBHBIX YpPaBHEHUH 2-TO TOpsAAKa C TOCTOSHHBIMHU
KO3 PHUIHEHTaAMH.

MeTon HeonpeaenEHHBIX KOY(POUIIMEHTOBIA pelleHns HEOAHOPOAHBIX JIMHEHHBIX
nudpepeHIHaTbHBIX YPAaBHEHUH 2-TO TIOPsIIKa C MOCTOSTHHBIMU KOdh QHUIIeHTaMH.




Pemenue 3agaun Kouiu.IMocranoska 3anaun. CBA3b MOPSAKA YPABHEHHS C KOJIMYECTBOM
HayaJlbHBIX ycioBui. Pemenue 3amaunm Komw Uit ypaBHEHMM NEpBOrO IOpsAaKa U UL
YPaBHEHHUI BTOPOTO MOPSAKA.

2. Pemicnne nUMHEHHEBIX cHCTeM U@ dEpEHINAIBHBIX YPAaBHCHUM IIEPBOIO
IOPSAAKA C TOCTOSHHBIMH KO3 duIMeHTaMu.CHavana paccMaTpUBaeTCs peLICHHE
OJIHOPOJIHBIX CHUCTEM METOJ0M Disiepa. [ToTom cirydail perieHust HEOAHOPOIHBIX CUCTEM.

3. UuciaoBele psabl. BeeneHre MOHATHIA: YHUCIOBOM psn, OOmMI WIeH psaaa, YaCcTHYHAS
cymma. HeoOxonumoe yciioBHE CXOAMMOCTH psJia W JOCTaTOYHOE YCIOBHE PAaCXOJIMMOCTH
psna. JIBa HEOOXOMUMBIX M JOCTATOYHBIX YCIOBHS CXOAMMOCTH YHCIOBOTO psija. JIMHEHbIE
OTICpALMK HAJl CXOISAIIUMUCS PSAJAMHU: YMHOKCHHE PsiJia HA YKHCIIO U CIIOKEHUE PSIIOB.

I[OCTaTO‘IHBIe IIPU3HAKHA CXOOANMMOCTH PAI0B C I1OJJOKUTCJIbHBIMU

YJIEHAMU:IEpBbIi MPU3HAK CPAaBHEHHUs, BTOPOW MpU3HAK CpaBHEHMs, npusHak [lamamOepa,
panukanbHbIM npusHak Komm, nHTerpanbusiii npusHak Komwu. MccienoBanne Ha cXOAMMOCTb
TapMOHHYECKOTO psga U OOOOUIEHHBIX TApMOHHMYECKUX PSAOB C MOMOIIBI0 HHTETPAIbLHOTO
npuznaka Komm. MHWccnegoBanme Ha CXOAMMOCTh T'€OMETPUYECKMX  DPsiIoB  (PsiOB
reOMETPUUYECKOI MPOTrPECCHH).

3Hako4depeayromuecs psaabl. Teopema Jleiibuuua u psael Jleibuuna. AGCOmMOTHAS U
yCIIOBHasl cX0AUMOCTh. CBOICTBa a0COJIIOTHO U YCIIOBHO CXOJSALINXCS PSI/IOB.

4. OYHKIUOHANLHEIC PSAABl M WX MPWIOXKEHHE. WMuTepBan CXOAMMOCTH psja.
PaBHomepHast cxomumocTh. CBOMCTBA PAaBHOMEPHO CXOMSIIUXCSA PSAIOB: HEMPEPHIBHOCTD
CYMMBI, UHTETpUpoBaHue U nuddepeHupoBaHue psaos.

CreneHHble psijbl.Teopema AGens. MuTepBan u pagMyc CXOAMMOCTH CTENEHHOTO Psa.
BreiBoa dopMyInbl A5 HAXOXKIEHUS pajnyca CXOAMMOCTH C MOMOIIbI0 mpu3Haka [lamambGepa
WM HHTErpalibHOro npusHaka Komu. PaBHOMepHas CXOIMMOCTH CTENEHHBIX pAJIOB Ha
OTpE3Ke.

Psan Teinopa. Pasnoxenne Oeckoneuno auddepenmupyemoii ¢pynkuum B pax Teitnopa.
VYcnoBue cxonumoctu psina. EnuHCTBEHHOCTh pasnokeHuss (QyHkuuu B psg.Pasnoxenue
MPOCTEHUIINX 3TIeMeHTapHbIX QyHKIuil B psia Teiinopa. Psag Makinopena.

Mmuorounenbl Teinopa u  MaknopeHa. IlpuOnmxéHHbIE BBIYMCICHHAS 3HAYCHUM
(GyHKIUH, TPOU3BOJAHBIX M HMHTETPAJIOB C MOMOIIBI0 MHOrowieHoB Teinopa u Maknopena.
BriBog Gop-Myn pa3HOCTHOW ammpokcHMalys MepBoil U BTOPOH MPOU3BOAHBIX C MOMOIIBIO
MHorowieHa Teumnopa.

Turonomerpuueckud psji DPypbe.Pasnoxkenne QyHKIMH 10 GECKOHEYHOMY OPTOIO-
HAJIBHOMY TpHroHomeTpuueckoMmy Oasucy. Iloctpoenue koadounmentos ®@ypne. Tpurono-
METPUUYECKUHN PsIZT U1 YETHBIX U HEUETHBIX (QYHKIUH.

5. ba3oBbic mOHATUS JJId PYHKIIMN HSCKOIBLKHUX ITEPEMEHHEIX. IlocTtpoenue o6nactu
ornpezaeneHus s GQyHKIUH IBYX IEPEMEHHBIX U T€OMETpUUYECKUN 00pa3 TakuxX QyHKIIHUA.

YacTHbIC NPOM3BOJAHBIC U AUBGEpEeHIHUAIbI. OnpeseseHHe YacTHBIX MPOM3BOAHBIX
MEPBOTO U BTOPOTO TMOPSIKOB. YCIOBHE PAaBEHCTBA BTOPHIX CMEIIAHHBIX MPOU3BOJHBIX JUIS
(GYHKIIUU JIBYX IEpEeMEHHBIX. YacTHBIC MPOU3BOIHBIC W YaCTHBIC MU(P(HEPCHIIHAIBI, TOTHBINA
muddepenmman. Juddepeniman BToporo mnopsaka. IIpousBogHas KOMHO3UIMH (YHKITHHA
(momuas mpomsBoaHas). uddepeHuupoBanne HESBHO 3aJaHHBIX (YHKIHWH. YpaBHEHHE
KacaTelbHON TUIOCKOCTH U HOPMaJIH K IIOBEPXHOCTH.

6. DkcTpeMyMbl (GYHKIMN ABYX HEPEMEHHBIX. HeoOXomumble YCIOBHS SKCTPEMyMa.
Mmuorounen Teinopa s QyHKIUM ABYX NMEepeMEHHBIX. BpIBoA HEOOXOAMMOTo M JAOCTATOY-
HOTO YCJIOBUH CYILECTBOBaHUS 3KcTpeMyMma. HaxokaeHne HanOoiIbIIMX M HAUMEHbBIINX 3Ha-




yeHu QyHKIUI ABYX nepeMeHHbIX. [locTaHOBKa 3a7auu Ha HaXOXKJI€HUE YCJIOBHBIX KCTpe-
MyMOB. Pelienue 3a7a4 Ha yCIIOBHBIN 3KCTpeMyM MeToioM Jlarpanxka. 3ajaya Ha yCJIOBHBIM
AKCTPEMYM I IMHEWHBIX PYHKIUH (IPOCTEUIITNI CiTydail CUMIUIEKC METO/1a).

/. KpuBonuHeHHbIe HHTETpabl. IlocTpoeHre KPHBOIMHENHOTO HHTETpaa IIEPBOTO PO,
€ro CBOMCTBa. BwlumcieHne mHTErpajga B 3aBUCUMOCTH OT BUAA AHATUTUYECKOTO 3aJaHUS
nyTH uHTerpupoBanus. OrmpeneneHne KPHUBOJIMHEWHOTO HMHTETpana BTOPOTO poJa, €ro
CBOMCTBA M 3aBHCHMOCTh HMHTETpaja OT HANpaBJICHUS IyTH HHTErpupoBaHusi. CrocoObl
BbIuuCIeHus. MHTerpan 2-ro poaa mo 3aMKHYTOMY ITyTH. Y CIIOBHE HE3aBUCHUMOCTH MHTETpajia
2-T0 pozia OT BHJA MyTU. BBIOOp MyTH MHTErpUpOBAHMS, €CIIM HMOABIHTEIPAJIbHOE BBIPAKCHNE
ABNSICTCA TOJNHBIM JuddepeHnranoM M BBHYHUCICHHE Takoro uHTerpana. Haxoxxaenue
¢ynkuuu no noinHomy auddepennnany. Pemenne ypaBHeHus B moyHbIX auddepenuanax.

8. JIBoitHbIe MHTErpaybl.IlocTpoeHue IBOHHOTO MHTErpana Kak Ipeeia MHTErpajbHbIX
cymMm. CBolicTBa MHTErpaja Mo IUlouiaad. BeluncieHue ABOWHOIO MHTErpaja B JIEKapTOBOMU
cucreme koopauHar. [loctpoenue sikoOuana (onpenenurens SIkoOu). Beruncinenue qBoiHOrO
MHTETpaja B MOJSIPHOU cUCTeMe KoopauHaT. Berumcnenue mHterpana Ilyaccona ¢ momormpro
JIBOWHOTO MHTErpajia B HOJSPHOM cucteme KoopAuHaT. [IpumeHenne ABOMHOIO HHTerpaia Juis
BBIUHCIICHUS ITOIAe U 0OBEMOB.

9. TpoiiHble MHTETPAIBI. IlocTpoeHHEe TPOWHOrO MHTErpana Kak IIpelela MHTErpalbHbIX
cymm. CBoiicTBa MHTErpaia mo o0bEMy. BbIumciieHHMe TpOHHOrO HMHTErpaja B JEKapTOBOM
cucreme koopauHat. [loctpoenue sikobuana (ompenenurens SIkoOH) A LMIMHIAPUYECKOM
CHUCTEMBbI KOOpPJMHAT. BhIYMCIEHNE TPOMHOIO MHTErpajia B LMJIMHIAPUYECKONW CHUCTEME KOOp-
nuHat. Cdepuyeckas cucTeMa KOOpPAMHAT U COOTBETCTBYIOUIMH sikoOuaH. I[IpumeHenue
TPOWHOIO MHTETpajia Ijisi BEIYUCIEHNUS 00BEMOB.

10. DnemMeHTBI TEOpUM MOJisd. CkanspHoe Tole M BeKTOpHOoe mone. OmnpeseneHue
IIPOU3BOHOM 110 HAIIPABJICHUIO.

Onpenenenus auddepeHnaNbHbIX onepanuid nepBoro mnopsaka. ['paiueHT U ero OCHOBHBIE
cBoiicTBa. CBsI3b rpajiu€HTa U MPOU3BOAHOM 10 HarpaBieHUIO. JluBepreHuus (pacxoIuMoCTh)
BEeKTOpHOTO MoJsi. PoTop (Buxph) BekTopHOro nois. Juddepenipanbasle onepaniuy BTOPOro
MOpsAJIKA: TUBEPreHIMs OT I'PaJAMeHTa, pOTOP OT I'PaJIUEHTA, IUBEPIEeHIIUS OT POTOPA.

IlepeyeHs NPUMEPOB MO MaTEMATHUYECKOMY aHAJIM3Y KIK3aMeHYy 3a 2-ii cemecTp.
1. HaiiguTe oO1iee pemieHne ogHOpOAHOT0 MU PepeHInaIbHOTO YpaBHEHU METO0M Ditiepa
y'—6y'+8y=0, y'—4y'+4y=0, y'+9y =0, y"—-10y'+29y=0.

2. Haiinure oOriee pelieHre HEOAHOPOAHOTO (M (GEepeHIIMATEHOTO YPABHEHUS METOIOM
Jlarpanxa
y'—y'=x, y"+y=4e*, y"+y =cosx.

3. Haiinute oO1iee perieHrne HeoAHOPOIHOTO Au(depeHnanbHOro ypaBHEHHsI METOJOM
HeomnpeAenEHHBIX KOOPPUITUEHTOB

yr/ _y/ = x, y/r_l_y — 4ex’ y// +y/ = COS X.

4.VccnenyiTe psa Ha CXOAMMOCTD C IIOMOIIBIO TTpu3HaKa J[amamGepa

< n
2.5
n=1



5.MccnenyiiTe psa Ha CXOJUMOCTH C TIOMOIIBIO PaAUKaIbHOTO Tpu3Haka Ko
(o]

>

5.HCCJ’I€Z[y1>1TC paa Ha CXOAUMOCTD C IIOMOINBIO UHTCTPAJIBHOT'O ITPU3HAKaA Komm.
(o)

Z 1
nlnn

n=1
7. Uccnenyiite psii Ha aDCONIOTHYIO U YCIOBHYIO CXOJUMOCTD (CXOAUMOCTH 10 JIeHOHUITY).

; (—i)”_

8. Haiinure paamyc 1 06JaCTh CXOUMOCTH CTEIIEHHOTO Psijia

S (n+1)
Z T x™.
n=2

9. Haiigure 061acTh CXOIMMOCTH CTEIICHHOTO Psijia
v (D"
—(x+ 1™
Z nn+1) ( )
n=2

10. Pasnmoxuth QpyHkimio Y= x + 1B psg @ypbe 1m0 kocuHycam Ha orpeske [0; 7).

11. Haiigute nonubiit nuddepeniman 1-ro nopsiaka ot GyHKIHH
z=In(3x + 2y). 2. z=x".
o d o
12. HaliguTe MONHYIO TPOU3BOTHYIO d—i 0 MIEPEMEHHOM 10t OT QYHKITUU
2

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

13. Haiigure mporu3BOIHYIO CKAISPHOro oy v = 2xy + 3yz + 5zxmo 3a1aHHOMy
HarnpasieHnio Bektopa a = {12; 3; 4} 8 touke B(1; 2;5).

. ov 2.,3
14.Haii iute IPOM3BOAHYIO —= CKAISPHOTO HOJA ¥ = 2X“y* + 5ZII0 HANPABJICHHIO BEKTOPA

a={1;1;1}.
15. Haiigure rpagueHT gradz miockoro ckaaspaoro moist z = In(3x + 2y) B Touke
B(1;2;5).

16. Haiinure HanpapieHre HaMOOIbIIEro pocTa PyHKIMK ¥ = xy + VZ + 5zx%B Touke
B(1;2;3).
17. Haiinure quBepreHuuo (pacxoauMocts) div(a@)BeKTOPHOTO MmoJs

a(x,y,z) = 2xyi + 3xzj + 7yzks touke A(3; 1; 2).
18. Haiinure nueeprenmuto ot rpamuenta div(gradw), ecmu w = 3xy + 5yz3.

19. TToctpoiite potop (Buxpsb) rot(b)3amaHHOTO BEKTOPHOTO MOJIS
b(x,y,z) = 2xyi + 3xzj + 7yzk.b(x,y,z) = grad(xy + yz + 5zx?).

20. HaiinuTe mpeensl HHTETPUPOBAHUS TBOMHOTO HHTETpalia, €Clii 0071acTh UHTETPUPOBAHUS
ATOTPEYTOJIBHUK O cTopoHaMu X = 0,y = 0, x +y = 2.

21. HaiimuTe mpenesbl HHTETPUPOBAHUS IBOHOTO HHTETPaJIa, €CIIA 001aCTh MHTETPUPOBAHHS
OInMcaHa CUCTEMOU HEPAaBEHCTB



x =0, 2
y=0,

22. TlomeHsiiTe MOPSAIOK HHTETPUPOBAHUS

1 Vy L Viox? 2 X
[“ar [ enan [(ax [ Fo9 [ ax | ey
0 -1 ! x
y 0
23. Beruucnure HHTETpa
2x Iny
4 y 2
f dxj—dy, J dyJ e*dx.
2 X 1
x 0
21 .Beruucnure HHTETpa
ff cos(x + y) dxdy,
D

ecyii 00JacTh UHTEIPUPOBAHUS OTpaHUueHa npsiMbiMux = 0,y = m,y = x.

Hepeqeﬂb BOIIPOCOB IO MATEMATHYCCKOMY aHAJIMU3Y K IK3aMCHY 3a TpeTI/Iﬁ
ceMecTp
1. ba3oBrble IOHATHS B TEOPUU YPAaBHEHNN MAaTEMAaTUUYECKON QU3UKH.
Knaccudukanus JIMHEWHBIX YpaBHEHHUI € JByMS HE3aBUCHUMBIMU IEPEMEHHBIMH M IpHUBE-
ACHUC UX K KaHOHUYCCKOMY BHUIY. HauanepHbBIE U KpacBbIC YCJIOBHUA JIA ypaBHeHI/Iﬁ Marema-
tryeckor pusuku. CyliecTBOBaHUE U €JUHCTBEHHOCTh PELICHHUS.

2.PelieHre 0JIHOPOJHOrO YPaBHEHMS TEIUIPOBOJHOCTU C HAYAJBLHBIM YCIOBUEM
U C HYJIEBBIMU KPACBBIMU YCJIOBUSIMH.

IlepBeiii 1mar pemeHus.Pa3ieaeHue NMEpEeMEHHBIX. IIpencTaBieHue HEM3BECTHOM
(GYHKIMUB BHJIE TPOU3BEICHUS JIBYX HEU3BECTHBIX (DYHKIIMH, IEpBasi U3 KOTOPHIX 3aBUCUT OT
MPOCTPAHCTBA, a JIpyras TOJbKO OT BpeMeHH. [locTpoeHne auddepeHInaIbHbIX YpaBHECHUH
JUTS KOKJOWM U3 TaKUX (YHKITHH.

Bropoli miar pemenus. 3agaya Illtypma JImyBuinis. Ilepeas GyHkius sBiaseTcs
pemrenreM 3anaun Lltypma — JIMyBWIIISA ¢ 3alaHHBIMH KpaeBBIMH YCIOBUSIMH. Bropast GyHK-
I[US 3aBUCHT TOJILKO OT BPEMEHH U SIBJISIETCS PEIICHHEM MPOCcToro auddepeHnnanbHoro ypas-
HeHus 1-ro mopsiaka.

Tpernit mar penieHus. MeTog  Dypbe. OKOHYATENLHOE pEIICHUE ypaBHEHHE
TETUIONMPOBOAHOCTH CTPOUTCS C TIOMOIIIBIO TPUTOHOMETPUYECKOTO psiia Dypre.

3. Penterre 0THOMEPHOTO BOJTHOBOTO YpaBHEHUS MeTOIOM Dyphe.

IlepBeiii 1iar pemeHus.Pa3jieneHue NEpeMEHHBIX.  IIpencTaBieHue HEM3BECTHOM
(GYHKIMUB BHJIE TPOU3BEICHUS JIBYX HEU3BECTHBIX (DYHKIIUH, IEpBasi U3 KOTOPHIX 3aBUCUT OT
MPOCTPAHCTBA, a JIpyras TOJBKO OT BpeMeHH. [locTpoeHne auddepeHInaIbHbIX YpaBHESHHUH
JUTS KQKJIOU U3 TaKUX (YHKITHH.

Bropoit mar pemenus. 3agada Illtypma JInyBums. Ilepsas ¢ynkums sBisercs
pemenrem 3amauu [lltypma — JInyBrUIs ¢ 3alaHHBIMU HAYaJIbHBIMH YCJIOBHSIMU M KPACBBIMHU




yCIOBMAMH. Bropas (QYHKIHS 3aBHCHT TOJLKO OT BPEMEHH M SBJISETCA DEIICHUEM
Qg QepeHIMaTbHOTO YpaBHEHHS 2-T0 MOPsAKa ¢ TOCTOSHHBIMU KO3 puimenTamu.

Tperuii mar pemeHus. Metog Pypbe. OxoHuaTeNLHOE PEMIEHUE BOJIHOBOTO YPABHEHUS
CTPOUTCS € MIOMOIIBIO TPHTOHOMETPUUECKOro psina Dypse.

4. Pemenue ABYMCPHOT'O YPABHCHUA Jlannaca MCTOAOM CDVDI)G.

Pemraercs miockas 3aj1aya Ha NPSAMOYTOJIBHUKE B JIEKAPTOBOM CUCTEME KOOPJMHAT, PEIIaeTCs
3a7a4a BHYTPU M BHE Kpyra B IOJISIPHOM cHCTeEME KoopauHat. Pemraercs 3agava Qupuxine —
HeusBecTHas (PyHKIUS 3aJaHa HA TPaHHUIIE.

[lepBeiii 1iar pemeHus.Pa3ieaeHue NEpeMEHHBIX. IIpencTaBieHue HEM3BECTHOM
(YHKIIMUB BUIE TPOU3BEICHUS BYX HEM3BECTHBIX (DYHKLUH, IepBasi U3 KOTOPBIX 3aBUCHUT OT
NEpOBOW MEPEMEHHOM, a Apyrast TOJIbKO OT BTOpoi. CTposTcs U pemarorcs 1uddepeHuans-
HbI€ YPAaBHEHUS JUISI HAXOXKACHUS KaXKI0M HEU3BECTHOM (PYHKITHH.

Bropoii miar pemienus cBsA3aH ¢ 3anadeit [typma JInyBusis.

Tperuil 1miar penieHus. OKoHYaTeNbHOE pElleHHe ypaBHeHMs Jlammaca cCTpouTes ¢
HOMOIIBIO TPUTOHOMETPHIECKOTO psina Dyphe.

5. YUuciieHHbIE METOIBI peleHus b depeHIIMATBHBIX VDABHEHUHN.
Pemenne 3agaun Komm

Meton Ounepa ans pewenus mupdepeHuaisHoro ypasuenus 1-ro nopsuka. Ouenka
TOYHOCTH TOr0 MeToza. ' eoMeTpuueckuii cMbica MeTosa Ditiepa.

Meton Pynre —KyTTa ans penienus mudpepeHIManbHOrO ypaBHEHUs 1-ro mopsika.

OreHka TO4HOCTH TOro Metona. ['eomerpuueckuii cmpbicn metona Pynre — KyTra.
[IpeoOpa3oBanue aud@epeHunaIbHbIX YPaBHEHUMBTOPOIO M TMOpsIKAa B CUCTEMY
Qg QepHIMaTbHBIX YpaBHEHU TIEPBOTO MOpsAKa.
MeTton Dusiepa s petenus cucteM auddepeHnranbHbIX ypaBHEHHUI 1-ro nopsxa.

Meton Pynre —KyTTa mns pemenus cucrem nuddepeHmanbubx ypaBHEHUH 1-r0 mopsiaka.

Pentenne  nmHENHOTO I[I/Id)d)eDCHLII/IaHBHOFO VYPABHCHHUA C 3aJdHHBIMHU
Kpac€BbIMHU YCIIOBUAMMU.

ITocTpoeHne pa3HOCTHBIX AMMPOKCUMAIMHIIEPBOI U BTOPOI MPOM3BOIHOMN: JIEBOCTOPOHHSA,
[EHTPaJIbHAS aNMPOKCUMAIIHH.

[locTpoeHne pa3HOCTHOM aNMpPOKCHUMALIMM HCXOJHOTO JIMHEHHOro Au(QepeHInanbHOro
ypaBHEHMs BTOPOTo nopsijaka. PemeHre pa3HOCTHOTO ypaBHEHUsI METOJIOM TPEXMAroHaIbHOM
MPOTOHKHU. PaccMaTpuBaroTCs pa3inyHbIe KPaeBbIe YCIOBUSI.

6. CeTouHBIN METOA PCHICHUA YPAaBHCHUSA TCIIJIOIIPOBOJHOCTH.

AINpoKCUMMAIIMS YaCTHBIX MPOU3BOAHBIX. IIpaBOCTOPOHHSAS, JEBOCTOPOHHSS U IEH-
TpaJibHasl allpOKCUMAalMs NEPBBIX YAaCTHBIX MPOU3BOJHBIX. LleHTpabHO pa3HOCTHaAsANIpPOK-
CHUMalMsl BTOPBIX YAaCTHBIX MPOU3BOAHBIX. OIleHKa MOPSAAKA TOYHOCTH TAKUX allIIPOKCUMALIUN.
[Toctpoenue perieHust ypaBHEHHUS TEIUIONPOBOJAHOCTH IO SIBHOW CXeMe C pa3jMYHbIMH Kpae-
BbIMM ycinoBusMH. OIleHKa KadecTBa $BHOM cxeMmbl. Yka3arh ycinoBue Kypanra- JleBu
(Opunpuxca), mnpu KOTOpOM TMpolLiecC penieHus OyaeT YCTOWYMB OTHOCHUTEIBHO
MOrPEMTHOCTEN.

[Toctpoenue pemieHus ypaBHEHHs TEILIONPOBOJHOCTU IO HESIBHOM CXeMe C pa3InYHbIMU
KpaeBbIMH yCJI0BUsAMU. OIIEHKA Ka4eCTBAa HEIBHON CXEMBI.

7. CeTOYHBI METOJ PELIEHNS BOJHOBOIO YPABHEHHS.
ITocTpoeHne ceToYyHOM anmpoKCHMAaluy ypaBHEHHMs. PemeHus moCTpOEeHHOIo
Pa3HOCTHOT'O YPAaBHEHUS I10 IBHOM CXEME C YYETOM 3aJaHHBIX KPAEBBIX YCIOBHM.




VYka3zarp ycnoBue Kypanra- Jlesu (Opuppuxca), Ipd KOTOPOM IMPOIECC pEmIeHHs OyIeT
YCTOWYMB OTHOCUTENBHO MOIPEIIHOCTEM.

8.Cerounblii MeTo perienus ypasuenns Jlanmaca u [Iyaccona.

BBGIIGHI/IC IOHATHA UTCPALITMOHHOI'O IIpOoIeEcca. HOCTpOCHI/Ie paSHOCTHOﬁ CXEMBbI C TIOMOIIBIO
LIEHTPAJIbHO PAa3HOCTHOM allPOKCHMALMKM BTOPBIX YAaCTHBIX IPOU3BOAHBIX. IlocTpoeHue mpu-
6J'II/I)KéHHOl"O pEIICHU C IIOMOIIBIO UTCPALIMOHHOIO ITpoIEcCa.

9. PenteHne ABYMEPHOTO VPaBHEHUS TEILIOMPOBOIHOCTA METOIOM MEPEMEH-HBIX
HaIpaBJICHUH.

Onucanue ajaropuTMa Merojia. Ilepsoiii sTan. OUKCHPYETCS OJHA IEPEMEHHAS M CTPO-
UTCS HESIBHASI CX€Ma OTHOCUTENIBHO ApYyroil nepemeHHo. [Tpu aToM Oepércs MoNOBUHHBIN 1Iar
o BpeMeHH. Ha mOCTpOCHHOM MPOMEKYTOYHOM BPEMEHHOM cJioe (PUKCHUPYETCsl Ipyrasi mepe-
MeHHasi. BHOBB [UIsl Jpyroro HampaBiIeHHUsS aHAJTOTHYHBIM 00pa30M CTPOUTCS BTOpasl HEsBHAS
cxeMa. Bpems yBenunuuBaercs eiié Ha nojgoBuHy mara. [Ipouecc npogomkaercs 10 OKOHYaHUS
HeoOxoauMoro B 3amade BpemeHu. OlleHKa KadecTBa 3TOro Meroja. lMcmonb30BaHHE 3TOTO
METOJ1a JJIsl TPEXMEPHOTO Cllydasl.

10. Coenuanbable  (QYHKOUU. Ponb crnenuanbHelX (GYHKUMEA 1P pelleHHH  3a1ad
MaTeMaTH4ecKOH (DM3MKH M TeOpHH IpH-OnmkeHuid. JIpa mpuMmepa CrelMaibHBIX (YHKIMIA,
KOTOpBIE UIPAIOT 0CO00 BAXKHYIO POJIb B MaTEMATHKE.

[MomuaOMBI JIe)kaHApa urparor ocobylo poilb cpeau ApYrux chepudeckux (yHKIMIA.
AHanuTHYecKUil BUJ MOIMHOMA, PEKypPPEHTHbIE COOTHOLIEHHs. OPTOrOHANLHOCTh U JPYTHE
cBoiictBa. O61aCTh NPUMEHEHHUS.

[TonmrHOMBI YeObIIIeBa nepBoro pojga ABIAIOTCS BAKHEHIIMM HHCTPYMEHTOM B TEODHH
NpUOIMKEHNN (PYHKIMNA. AHATUTUYECKUN BUJl B TPUTOHOMETpHUecKor (opme. PekyppeHTHbIe
cooTHoIeHus. AnreOpandeckas ¢opma MHorowieHa. OpTOroHaNnbHOCTb M JAPYTHe CBOWCTBA.
OO6acTh NpUMEHEHUS.

6.3. Ba/sIbHO-pPeTUHIOBAasl CCTEMA OlleHMBAHUS
Tabauma 7 (1,2).
Pacnpenenenue 6ayiioB o BugaM yueOHOM pabOThI B IEPBOM U BTOPOM CEMeECTpax

Bua yueOHoil padoThbl, 32 KOTOPYIO CTABATCS 0aJJIbI baJyibl
[Tocenienue JEKIIMOHHBIX 3aHATUI 0-10
Teopernueckuii onpoc Nel 0-20
Teopernueckuii onpoc Ne2 0-20
Teopernueckuii onpoc Ne3 0-20
[IpoMexyTouHas aTTeCTaLUs 0-30

UTOro 0-100

Tabnuna 7(3)
Pacrnpenenenne 6ayiioB o BugaM yueOHOM pabOThI B IEPBOM U TPETHEM CEMECTpE

Buj yueOHoil padoThbl, 32 KOTOPYIO CTABATCS 0aJJIbI baJyibl
Ilocemenne TeKIUOHHBIX 3aHATHI 0-10
Teopernueckuii onpoc Nel 0-30
Teopernueckuii onpoc Ne2 0-30
[TpomexyTOoUHas aTTeCTalus 0-30

UTOro 0-100

TaoOmnua 6.
Pacnpe;leneHI/Ie JOITOJIHUTCIIbHBIX 6aJIJIOB

JlonmosHuTE/IbHBIE DAJLIIBI baaasl
(Ganmbl, KOTOpBIE MOTYT OBITH H06aBneHbI 10 100)




AKTHBHOCTb Ha y4€OHBIX 3aHATHIX 0-5
VYyactue B OauMnuaie 0-10
HUTOI'O 0-15

MuHHMaabHOE KOJIMYECTBO 0ajioB J1 JOoIIyCkKa 10 HpOMeX(YTOqHOﬁ aTTcCTallun
cocrasiser 40 Oamios IIpH YCJIIOBUHU BBINIOJIHCHUA BCCX BUJIOB TCKYIICTO KOHTPOJIA.

Tabnuia 8.
bannpHas 1ikana HTOrOBOM OIEHKH Ha K3aMEHE
Onenka Banabl
OT1im4HO 85-100
Xopoio 65-84
Y 1OBIETBOPUTEITLHO 40-64
HeynoBneTBopHUTEIHHO 0-39

7. MeToauveckne peKOMeHIANNH 1JI51 00y4aI0IMXCS M0 OCBOCHUIO M CHUIITTHHBI

MeTtoauueckie peKOMEHJAIlMK KO BCEM BHJAM ayAWTOPHBIX 3aHATUH, a TaKKe
MCETOAUYCCKUC pCKOMCHILaHI/II/I 110 opraHmauI/m CEIMOCTOFITGJII:HOIZ pa6OTBI, B TOM 4YHUCIIC II0
MOATOTOBKE K TEKYLIEMY KOHTPOII0 M TPOMEXKYTOYHOM aTrTecTaluH, IpeACTaBICHbl B
MGTOIH/I‘-IGCKI/IXPCKOMGHI[&III/I?IX JUJIA 06yqa}01111/1xcs1 110 OCBOCHHIO JOUCIIUITIINHBI
«MaremMatuka.

8. YueOHo-meToauveckoe u MH(popManuOHHOE o0ecredyeHue TUCIIUTIUHbI
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTEIBEHON yUeOHOU TUTEPATyPHI

OcHoBHas JuTEpaTypa

1. I''. benmuxoBa, E. A. bpoBkuna, JI. B.ButkoBckas. Briciias anre6pa. YueOHoe
nocooune.— Cr0.:PITMVY,2021.— 170 c. ¢ .

2. I''". benuxosa, JI. B.ButkoBckas. Maremaruka. Yacts 3. OCHOBEI MaTeMaTUUECKOTO
aHanm3a. Yueonoe nocoome.— Cr0.:PI'TMVY,2015.—208 ¢. ¢ .

3. I'.1. benuxosa, E. A. bpoBkuna, JI. B.Butkosckas. luddepenunanbHble ypaBHEHHUS.
VYyebnoe nmocodoue.— C6.:PITMVY,2020.— 162 c. ¢ ui.

4. B.JS. ApcenuH. MeToasl MaTeMaTH4ecKOM (U3MKUU cHenuaibHble (QYHKIHU.
I'maBHas penakuus gus. Mat. nureparypsl u3a. « Hayka», 1974.— 432 c.

5. I''". benukona, E.A. bpoBkuna, b.I'. Barep, JI.B. Butkosckas, FO.JI. MaTBees.

Yucaenusle MeToAbl. YueoHoe nmocodue. — Cn6.:PITMVY,2019. — 174 ¢. ¢ un.

6. T.I. Annpeesa. MATEMATUKA: cnenuanbHble (QYHKIMM © HEKOTOpHIE
npuiokeHus. YuedHoe nocobue. — Cn6.:PITMVY,2013. — 102 c. ¢ um.

JlonosiHuTEIbHAS JIUTEPATYPa

1. . M. AxcenenkoBa, O. A. Mansiruna, H. C. Yekankuna u ap. Psaer. Unterpan
®ypre u npeodpazoanue Pypre. [Ipunoxenus. — M.: B Kawmxnsbiii tom « IMBPOKOM»,
2009.— 208 c.

2. 10.A. JlaaunoB. Muorowiens! Yeosimea. — M.: Equtopuan YPCC 2003.— 160 c.

3. W. 1 .baBpun. Beicmas maremaruka. Y4ueOuuk. —M.:M3naTenbckuii neHTp
«Axanemus»,2005.— 616 c. ¢ wi.

4. M.JI. Kpacnos, A. . Kucenés, I'. . Makapenko u np. Bes BbicIIas maremaTHka.
Vuyebnuk. T.2 — M.: U3gatensctBo JIKU, 2007. — 192 c.

5. B. JI. ®aitnmmuar. JuddepennuanbHoe U MHTETPAIbHOE HCUUCIECHHE (DYHKIMNA
Heckonbkux aprymenToB. CI16.: BXB-IletepOypr,2007. — 208 c.

9. MaTrepuajbHO-TeXHUYECKOe o0ecredeHne TUCIUNINHBI




1. Aynurtopus Uis TPOBENEHUS JEKIMOHHBIX W NPAKTHUYECKUX 3aHATUH.Xopollne
6ompme nocku!!! KoMmbploTepHBI KJacC ¢ COBPEMEHHBIMH IAKETaMH MaTeMaTHYECKUX
nporpamm!!!

10. Oco0eHHOCTM OCBOEHUSI JMCHMILUIMHBI IS MHBAJMIAOB M JHI C
OrpaHNYEeHHbIMH BO3MOKHOCTSIMH 3/10POBbSI

OOyuenue O0OydYalOIMXCS C OrPAaHMYCHHBIMH BO3MOXKHOCTSMHU  37I0POBbSL  IIpU
HEOOXOUMOCTH OCYIIECTBIIIETCS Ha OCHOBE aJanTHUPOBAaHHOW pabouell MporpaMMbl C
WCIOJBb30BAHUEM CHEIHMATIbHBIX METONOB OOydYeHHs U JIUAAKTUYECKHX MaTepHaJIOB,
COCTaBJICHHBIX C YYETOM OCOOEHHOCTEH NCUXO(PU3NYECKOr0 pPa3BUTHUS, WHIUBUAYATbHbBIX
BO3MO>KHOCTEH U COCTOSIHMS 37J0POBbs TAKUX 00yuaromuxcs (o0ydaronierocs).

[Ipu ompenenenuu ¢GopMbl MPOBEACHUA 3aHATHI C O0ydYarOIUMCS-UHBAIHIOM
YUUTBIBAIOTCSI PEKOMEHAINH, COACPIKAIINECcs] B HHIUBUAYAILHONW MPOrpaMMe peabuIuTaum
WMHBAJIN/1a, OTHOCUTEIFHO PEKOMEH/I0BAaHHBIX YCJIOBHM U BUJOB TPY/a.

[Tpu HEOOXOMMMOCTH [T 00YUAIOMIMXCSI U3 YKMCIIa MHBAIM/IOB U JIUL C OTPAHUYCHHBIMA
BO3MOXXHOCTSIMU 37I0POBbSI CO3/IAIOTCS CHEIMANIbHBIE padoune MecTa C y4eTOM HapyIIeHHBIX
(GYHKIMH ¥ OTpaHUYCHUN JKU3HEACATEITHbHOCTH.

11. B03MOKHOCTHL NPHMEHEHUSI JJIEKTPOHHOrO O0y4YeHHMs M JUCTAHIHMOHHBIX
o0pa3oBaTeIbHBIX TEXHOJIOTHIA

[IpakThyeckass 4YacTh JUCHUIUIMHBI ~ MOXET pEalM30BBIBATHCA C MPUMEHEHUEM
AJIEKTPOHHOTO O0YYEHHS U TUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHHA.



