


1. lean u 3axa4n OCBOEHMSI M CITUIIJIMHBI

Leab 0CBOCHMSI TUCITUTUIMHBI — IPHOOpEeTEeHUE PYHIAMEHTAIBHBIX 3HAHUHN B
CIIeTYIOMUX 00JIACTAX BBICIICH MaTEeMAaTUKU: alredpa, aHaTMTUYECKasi TeOMETPHsI, MaTeMaTH-
yecKuil aHanu3 QyHKIMH OJJHOTO U HECKOJIBKUX MEPEMEHHBIX, TEOPHS YUCIOBBIX U (DYHKITHO-
HaJBHBIX PAJOB, TeOpHUs AU EepeHIINATBLHBIX YPaBHEHUH, TADPMOHUYECKUMA aHaIU3. Y paBHCHHS
MaTeMaTHIeCKOi (pU3HKH.

3agauum.

— BJIaAICHUC OCHOBHLIMU TCPMUHAMHU U ITOHATUAMUA BBICIIICH MaTCMaTUuKH,

- (bOpMI/IpOBaHI/IC YMCHHUA CTPOUTH U UCCIIEA0BATh MATEMATUUCCKHUE MOACIN Pa3JINYHBIX
THAPOJIOTUYCCKUX ITPOLCCCOB:

—ano6peTeHHe IMPAKTUYCCKHUX HABBIKOB PCIICHHUA KIACCHMYECKHUX 3alad B paMKax
HU3YUYCHHBIX pa3aciioB BBICIIICH MAaTEeMAaTHUKH.

2. Mecto

AUCHHUITINHBI B

CTPYKTYpe

o0pa3oBaTe/IbHON POrPpaMMBbl

OCHOBHOI

npogdeccuoHAIbLHOM

Z[I/ICL[I/IHJ'II/IHa «MatemaTuka» s HallpaBJICHHUA IIOATIOTOBKH — «HpI/IKJIaI[Ha;I ruapo-

METEOPOJIOTUSD»OTHOCHTCS K AUCIUILIMHAM OCHOBHOTO OJI0Ka | AMCHUIUIMHBI (MOIYIIS ).
JlucuMmiuHa U3y4aeTcsl: CTyJA€HTaMU B TEYEHUE IEPBBIX TPEX CEMECTPOB.
Jl1sl OCBOEHUS JAHHOW JMCUUIUIMHBI, CTYA€HTBI JI0JKHBI 3HATh IKOJIbHBIN Kype MaTEeMaTHKU.

Jucuunnmza

,Z[I/ICI_II/IHJ'II/IH:«MeXaHI/IKa»,

«MaremaTtuka»

SIBIISIETCSI  BaKHEHUIINM
«OO0mas (110716370 °6: O

«'uaponorusy, «O6paboTKa PsIIOB HAOIIOCHUI» U AP.

3. IlepevyeHpb MJIAHMPYEMBIX Pe3yJIbTATOB 00y4eHH s

UHCTPYMEHTOM  JUIS
«Meteopoiiorus»,

OCBOCHUA
((OKeaHOJIOFI/IH»,

[Iponecc n3yyeHns QUCUMIUIMHBI HAaMpaBieH Ha (popmupoBanue kommnereHmii: OTTK-1

O6menpodeccruoHaabHbIe KOMIETEHIIUN

MPUMEHSITh 0a30BbIC
MaTeMaTHU4YCCKUEC
3HAHUA B 00JaCTH
npo¢eCcCuOHATBHON
JeSITENIbHOCTH.

HpI/IMeH}ICTMaTCMaTI/I‘lCCKI/Ie
SHAaHUALJIA pCIICHUA 3a/1a4 B

npohecCuOHaNBHOM NeSTENbHOCTH.

OIIK-1.2.BrigBaseT B3aUMOCBS3b
MaTEMaTHUYECKUX MOJCIICH ¢
COOTBETCTBYIOIIUMHU
METEOPOJIOTUICCKUMHU
MPOLIECCaMH.

Tabmuua 1
Koan Koa u HaumeHoBaHue
HaNMeHOBAHHE HHAUKATOPA 10CTHKECHUS
. . Pe3ynbTaTsl 00y4eHus
npogdeccuoHaIbLHOM npo¢deccuoHAILHOM
KOMIIeTEHITHH KOMIIeTeHIIHH
OIIK-1Crocoben OIIK-1.1. 3HaTE:

— 3HaTh OCHOBHBIE
MTOHATHS BBICIICH MaTeMaTHKH U
pa3In4yHbIe MaTeMaTHYEeCKHe
WHCTPYMEHTHI, C TOMOIIBIO
KOTOPBIX MOYKHO M3y4aThb
METEOPOIIOTUIECKHE
HPOIIECCHITPOLIECCHI.

YMers:

—HCII0JIb30BaTh OCHOBHBIE
pe3yabTaThl, TOJTYICHHEIC B
BBICIIIEH MaTeMaTUKe /IS
W3YyYEHUS] METEOPOJIOTHH.

Biagers:

— METOJITaMH
BBIUMCIIUTENILHOM MaTeMaTHKU
TUTSL TIPOBEIEHUS] KOPPEKTHBIX
pacu€ToB npu 00paboTKe U
aHaJIN3€e PSA0B HAOIIOICHUN.




4. CTpyKTypa M coaepKkaHue IMCUUILINHBI
4.1. O0beM JUCHUIIUHBI JAJISl OYHOI-3204HOI (POpMBI 00y4YeHH

O0beM IUCIUILIMHEI cocTaBiasteT 14 3averHrpix eguuuil, 504 akageMudecKux daca.

Tabnuua 2
OO0beM TUCHMITIMHBI 110 BUJAaM Y4eOHbIX 3aHATHH B aKaJIeMUYECKHUX Yacax
O0BEM IMCUMIITHHBI Bcerouacos
Ounas ¢opma sttt
o0y4yeHust
O0bemMIu CUMTIIMHBI 504
KonrakTHas padora ody4yarommxcs ¢
npemnoaasareseM (1o BUaAam
ayINTOPHBIX Y4eOHBIX 3aHATHII) — 196
BCEro:
B TOMYHCJIE: -
JIEKIIUHI 84
3aHATUSICEMUHAPCKOTOTHIIA! -
ITPAKTUYECKUE3aHATHS 112
CamocrosiTesbHast padora
(manee — CPC) — Bcero: 308
B TOM YHCJIE:CEMECT. KOHT-PabOThl U U 90
MOJITOTOBKA K DK3aMeHaM 60
BuanpomexyrouHoiarrecraluu JK3aMeH




4.2. CTpyKTYypa JMCHUILTHHBI

Tabmuma 3
No Pa3nes / Tema Buasbl yuednoit DopMbl ®opmupyembiexk| HWuauka-
AUCHHUILIMHBI padoThl, B T.4. TeKy1lero OMIIeTeHIIUH TOPbI
CaMOCTOSITEIbHA KOHTPOJIA AOCTHKEHUS
o | 11 pabora ycneBaeMoCTH KOMIIeTeH-
% CTYEHTOB, Yac. 1107071
> g =
Ol E| EEl o
| EE&
£l 250
= =

1 DyHKIUHU, UX 12 2 6 | [IpakTuueckas OIIK-1 OIIK-1.1
KJIacCUpUKALNS U pabora. OIIK-1.2
CBOMCTBa

2 Teopus npene- 12 4 6 | [IpakTudeckas OIIK-1 OIIK-1.1
JIOB ¥ TEXHHKA pabora. OIIK-1.2
BBIUUCIICHHS.

HenpepbiBHOCTS.

3 [IpousBoaHas, 12 4 6 | [IpakTuueckas OIIK-1 OIIK-1.1
muddepeHmman, paborta. OIIK-1.2
CBOMCTBa U
TEXHUKA
muddepennupona
HUSL.

4 [MomHoeucce- 12 4 6 | [IpakTuueckas OIIK-1 OIlK-1.1
noBaHueyHK- paborTa. OIIK-1.2
[UH C IOMOIILIO
MIPEJENoB U
MIPOU3BOTHBIX

5 Heonpenenén- 1|4 4 6 | [IpakTuueckas OIIK-1 OIlK-1.1
HBI HHTErpal, paborTa. OIIK-1.2
CBONCTBA U TEX-

HUKaUHTETpU-
pOBaHUs.

6 OnpenenéHHbIin 1,2 4 6 | [IpakTuueckas OIIK-1 OIIK-1.1
UHTErpa, CBOM- paborTa. OIIK-1.2
CTBa U BBIYHCIIE-

HUE.

7 | 'eomerpuueckoe | 1 | 2 2 6 | [IpakTuueckas OIIK-1 OIIK-1.1
MIPUIIOKEHUE paborta. OIIK-1.2
ONPEACIEHHOTO
WHTETpaa.

8 | ba3zoBebie nmoHs- 12 2 6 | [IpakTudeckas OIlK-1 OIlK-1.1
THUS TEOpUH TUd- pa0ora. OIIK-1.2
(hepeHImaIbHbIX
YpaBHEHUH,
peleHre ypaBHe-

HUi 1-To mopska




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

10 | BexTopHas anre0- 2 4 6 | [IpakTuueckas OIIK-1 OIIK-1.1
pa. Jluneitnsie pabora. OIIK-1.2
BEKTOPHbIE
MPOCTPAHCTBA

11 | AHanuTHyYecKas 2 4 6 | [IpakTuueckas OIIK-1 OIIK-1.1
Tr€OMETpHs Ha pabora. OIIK-1.2
TUIOCKOCTH

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

reOMETpHUsI B pabora. OIIK-1.2
MIPOCTPAHCTBE
13 Anrebpa 2 2 4 | [IpakTuyeckas OIIK-1 OIIK-1.1
KOMILIEKCHBIX paborta. OIIK-1.2
qrced.
Anrebpa
MHOTOYJICHOB

14 | IIpoBeneHue --- 2 2 | KonTponbHas OIIK-1 OIlK-1.1
CEMECTPOBOM pabota Ne 1 OIIK-1.2
KOHTPOJIbHOU
paboThI

IMoaroroBka K --- --- 32 | e OIIK-1 OIIK-1
IK3aMeHy -

D 28 | 42 | 110 OIIK-1

15 | Pemenue 2 2 4 | [lpaktuyeckas OIIK-1 OIlK-1.1
JMHEUHBIX TUd- palora. OIIK-1.2
(dhepeHIaIbHbIX
YpPaBHEHUN 2-T0O
MOpsi/IKA € TIOCT
koa¢duneHTamMu

16 | 3agaua llltypma- 2 2 4 [TpakTudeckast OIIK-1 OIlK-1.1

JInyBumns palora. OIIK-1.2

17 | MarpuuHasanre- 2 4 4 | Ilpaktuyeckas OIIK-1 OIlK-1.1
Opa, perieHue Ju- pabota OIIK-1.2
HEWHBIX CHCTEM.

18 | Meton Tpéx- 2 2 4 [TpakTuueckas OIIK-1 OIIK-1.1
JaroHaJIbHON pa0ora. OIIK-1.2
MIPOTOHKHU

19 | 3apaua Ha 2 4 4 | Ilpaktuueckas OIIK-1 OIIK-1.1
COOCTBEHHBIE paborta. OIIK-1.2
qucna u
COOCTBEHHbBIE

BCKTOPBI




20 | Pemenue cucrem 2 4 4 | Ilpaktuueckas OIIK-1 OIIK-1.1
nud. yp-ui ¢ mo- pabora. OIIK-1.2
CTOSIHHBIMHKO3(.

21 | YucnoBele psbl 2 4 4 | IIpaktuyeckas OIIK-1 OIIK-1.1

paborta. OIIK-1.2

22 | CreneHHble psabl 2 2 4 | IIpaktuyeckas OIIK-1 OIIK-1.1

paborta. OIIK-1.2

23 | OproroHanbHble 2 2 4 | Ilpaktuyeckas OIIK-1 OIIK-1.1

psabL pabora. OIIK-1.2

24 | bazoBble NOHATUSA 2 2 4 | [Ipaktuyeckas OIIK-1 OIIK-1.1
Teopur QYHKITUI pabora. OIIK-1.2
2-x ,3-x mepe-

MeHHBIX. HacT-
HBICTTPOU3BO/I-
HEIC,

25 | DKCTpeMyMBl 2 2 4 | IlpakTrueckas
GbyHKIMI 1BYX pabora
MIEPEMCHHBIX.

Hau6.naanm.
3HAYCHUS
26 KpuBonuneii- 2 4 4 | IlpakTHueckas OIIK-1 OIlK-1.1
HbIE HHTETPaJIbl paborta. OIIK-1.2

27 | [ABoiiHbIe 2 2 4 | IlpakTrueckas OIIK-1 OIlK-1.1
HHTETpabl. paborta. OIIK-1.2

28 | Tpoiinble 2 2 4 | Ilpaktuueckas OIIK-1 OIIK-1.1
MHTETpaJibl paborTa. OIIK-1.2

29 | DiaeMeHThI --- 2 4 | IlpakTudeckas OIIK-1 OIlK-1.1
TEOPUH OIS - palora. OIIK-1.2

30 | [IpoBeneHue - 2 4 | KoutponbHas OIIK-1 OIlK-1.1
CEMECTPOBOM pabota OIIK-1.2
KOHTPOJIBHON
paboThI

IToaroroBka k 46 OIIK-1 OIlK-1.1
IK3aMEHY OIIK-1.2

)X 28| 42 | 110 OIIK-1 OIlK-1.1
OIlK-1.2

31 | Pemenue ogHo- 4 4 3 [IpakTuueckas OIIK-1 OIIK-1.1
MEpPHOTOypaBHe- paborta. OIIK-1.2
HUSATEIIONPO-

BOJIBOJTHOCTH
MeroioM Dypre

32 | Pemenue omgHO- 2 2 3 | llpakTuyeckas OIIK-1 OIlIK-1.1

MEpPHOTOBOJIHO- paborTa. OIIK-1.2




BOI'O YpaBHCHUA
MetosioM Dypre

33 | Pemenue aBy- 4 4 3 | IlpakTuueckas OIIK-1 OIIK-1.1
MEpHOTOypaBHe- pabora. OIIK-1.2
Hus Jlannaca me-

To0M Dypbe

34 YucneHHsie 4 4 3 | IIpakTnueckast OIIK-1 OIIK-1.1
METO/bI PEIICHHS pabora. OIIK-1.2
mudhepeHIranb- Teopernueckuii

HBIX YpaBHEHUM ompoc Ne 1.
HucneHnHbie
METO/IBI
pemeHus aud.
yp-Ui.

35 | CeTOuHBI METO 2 2 3 | IlpakTnueckas
penieHus: ypaBHe- pabora
HUSATEIUIONPO-

BOJIHOCTH.

36 | CeTOuHBI METO 4 4 3 | IlpakTudeckas OIIK-1 OIlK-1.1
perieHust BOJIHO- pabora. OIIK-1.2
BOT'O ypaBHEHHUSI.

37 | CeTouHBIi METON 4 4 3 | IlpakTnueckas OIIK-1 OIIK-1.1
penieHus ypas- pabora. OIIK-1.2
HeHus Jlannaca u
Ilyaccona

38 | Meron nepemeH- 2 2 3 OIIK-1 OIIK-1.1
HBIXHaIpaBJIe- [TpakTnueckas OIIK-1.2
HUH 1715 AByMeEp- pabota
HOTO YpaBHEHHS
TEIUTIOTPOBOHO-

CTH
39 CrennanbHbie 2 --- 3 | IIpakTuueckas OIIK-1 OIIK-1.1
GyHKIINH. pabora. OIIK-1.2
[TonuHOMBI
Jlexannpa,
MHOTOYJICHBI
UYeoObIiena
40 CemecTpoBas - 2 3 | KonTponbHas
KOHTpOJIbHAs - pabota
pabora
--- IToaroroBka K - - 58 OIIK-1 OIIK-1.1
IK3AMEHY OIIK-1.2
28 | 28 88




4.3. ConepxaHue TMCHUILTHHBI

4.3.1. ®yHKuuM, KIaccupuKanus u cBoiicTBa

Onpenenenve (ynkuuu. CnocodObl 3amaHus (QyHKUMU. Buapl aHaTUTHYECKOro 3a/laHus
(GyHKUMU: SBHBIA, HESBHBIN, mapamerpudeckuid. [lonarue snementapHbix (yHkumid. Parmo-
HaJbHBIC W WppalMoHaJIbHbIC (YHKIMU. JIMHEWHas koMOuHaiusa (GyHKIUA.OCHOBHBIE CBOM-
cTBa: 00JacTh OmpeneneHus, Y€THOCTh, HEYETHOCTh, MOHOTOHHOCTh, KOPHH, IEPUOIUYHOCTD,
orpannueHHoOCTh. [lonsiTue obpaTHON (yHKUMU U ycioBue e€ cymiecTBoBaHUA. JIMHeiHas
3aBHCUMOCTH M JIMHEHHAsI HE3aBUCUMOCTh (DYHKITHIA.

4.3.2. Teopusi npeneioB U TeXHUKA BbIuucjaeHusi. HempepbIBHOCTH
OCHOBHBIE TOHATHS U ONPENEICHUs: OKPECTHOCTh TOYKH, I'PAHUYHBIE U BHYTPEHHUE TOYKH,
npenenabHbie Touku. Onpenenenue npenena Gynkuuu B Touke (o Kommm). [Tonstue 6eckoney-
HOTO IIpezea.
CgoiictBa npenena.EAMHCTBEHHOCTh. AIIMTUBHOCTh. OqHOpOIHOCTD. [Ipenen npousBene-Husl.
IIpenen ortHomeHusa. Ilepexon k mpeneny B HepaBEeHCTBaX (CBOMCTBO MOHOTOHHOCTH).
Teopema o cxxaroit pynkuuu. [Ipenen kommnoszunuu GHyHKIHI.
TexHuKa BeIUMCICHUS OpeieaoB. Buisl Heonpenen€HHOCTeN U ux packpbitue. Onpenene-Hue
OECKOHEYHO ManbIX W HX cpaBHeHue. CBoiicTBa OeckoHeuyHO MaiblX. CHHCOK OCHOBHBIX
SKBUBAJICHTHBIX OCCKOHEUYHO MaJibiX. OCHOBHOE CBOMCTBO SKBHUBAJICHTHBIX OCCKOHEYHO Ma-
JIbIX.
Omnpenenenne OeCKOHEUHO OOJBIINX, UX CpAaBHEHHE WU cBoicTBa. OCHOBHOE CBOWMCTBO JKBH-
BaJICHTHBIX O0ECKOHEYHO OonbliuX. PackpeiTe HeompeaenéHHOCTe ¢ TOMOIIbIO YKBUBAJICHT-
HBIX OSCKOHEYHO MaJIbIX U OeckoHEeuHO OoyibmuX. [lepBelif 1 BTOpPOW 3aMedaTellbHBIC Mpee-
JIBI ¥ uX 00001IeHHE.
HenpepeiBHOCTE. OmpezeneHue NMpUpanieHus apryMeHTa W npupamienus ¢yHkmun. OmHo-
CTOPOHHUE IPEAEIIbl B TOUKE: JIEBOCTOPOHHUH U MTPABOCTOPOHHUH Npezensl. Tpu onpeneneHus
HEMPEePHIBHOCTH (DYHKIIMU B TOYKE M MX B3aUMOCBs3b. Oreparuu HaJ HENPEPHIBHBIMH(YHK-
LUSMHU B TOUYKE: CIOXKEHHE, YMHOXKEHHE, JIeJIeHuE, BO3BEJCHHE B CTEIICHbB, TIOTapu(pMUpPOBa-
Hue, koMmrnosunus. HenpepsiBHOCTH GyHKIIMU B 001acT. OTHOCTOPOHHSISI HEMTPEPHIBHOCTD.

OCHOBHBIC CBOWMCTBA HENPEPBIBHBIX Ha OTpe3Ke (DYHKIMI.J[Be Teopembl Beiiep-
mrpacca, Teopema Komm, teopema bonbuano-Komm. Teopema o HempepbIBHOCTH 0OpaTHOM
¢bynkuuu. HempepsIBHOCTB 3NIeMEHTapHBIX QYHKIMH. PaBHOMEpHAss HEMPEPHIBHOCTh B UHTEP-
Basie. Teopema Kantopa o paBHOMEpHOI HENPEephIBHOCTH (DYHKIIMI Ha OTpE3Ke.

Touku paspeiBa u ux kiaccudukanus. Pa3peiBbl MepBOTO pojAa, YCTpaHUMBIE pa3phiBHL. Pas-
PBIBBI BTOpOTO poja. [IpuBectu nmpumepsl rpaguueckux o0pa3oB pa3pbIBOB IEPBOTO U BTOPOTO
pona.

4.3.3. lIlponsBognasn, nupdepeHunal, CBoiicTBa U TeXHUKa AP depeHIHPOBAHUS
Onpenenenve npousBogHoW. Jluddepenuupyemple (yHKUMU, HENpepbIBHO IupdepeHiu-
pyemble (yHKIUM, Tiaagkue (QyHKIMHU. BBIBOI NMPOM3BOAHBIX MPOCTEHIIMX 3JI€MEHTapHBIX
¢bysakuii. @opMyiibl PoU3BEACHUS U OTHOIIEHUs QyHKIMHN. AuddepeHurpoBanie KOMIO3M-
Ui QyHKIMH, OOpaTHBIX W MapaMeTpudecku 3aaaHHbIX (yHkuuid.Jlorapupmuueckoeaudde-
peHIpoBanue (1Ba crnocoba). uddepenmuansusie Teopemsl o cpeanem: @epma, Poss, Jlar-
pamxka, Kommu. [IpaBuno Jlonurans ans HaxoxaeHHUs mpenena oTHomeHus QyHkuuil. dusn-
YECKUH U TEOMETPUUYECKUN CMBICT TPOU3BOTHOM.

Jluddepeniman.Onpenenenne nudpepennuana GyHKIMA U €r0 T€OMETPMYECKUH CMBICI.
Huddepennman aprymenta. OcHOBHble cBOMcTBa auddepeHnnana: OAHOPOIHOCTS,
anmuTHBHOCTE. JlnddepeHiman mpowsBeneHUs] W OTHOIICHUS (QyHKIWH. VHBapHaHTHOCTH
¢dopmbl mepBoro auddepennnana. Breipaxxenue npousBogHoil yepe3 auddepenunans.Omne-
patop muddepeHImpoBaHus.

4.3.4. IlosiHoe ucciaeq0BaHHe (PYHKIHUI ¢ MOMOIIBIO NPeaeI0B U NPOU3BOIHBIX

AcumnToThl. Knaccudpukanus acumnror. OnpeneneHre HaKIOHHOM acuMnToTel. Heo6xo-
IMMOE YCJIOBHE CYNIECTBOBAaHHS HAKIIOHHBIX acuUMNTOT. llocTpoeHne ¢dopmyn ams




BBIYUCIICHUATIApaMCTPOB HAKJIOHHOH ACHUMIITOTHI. rOpI/IBOHTaJIBHI:Ie ACHUMIITOTHI.
Beptukanpaple acumnTo-Thl. HeoOXoammoe yCIIOBHE CYIMIECTBOBAHUS — BEPTHKAIBHBIX
ACHUMIITOT.

HaxoxneHre MHTepBajoB MOHOTOHHOCTH (DYHKIIMU C TIOMOIIBIO MPOU3BOAHBIX. Onpenerne-Hue
Touek dKcTpeMmyMa. CranmonapHelie Touku auddepennupyeMbix GyHKIui. J[Ba qoctaTtou-HbIX
YCJIOBHS CYNIECTBOBAHHS TOYCK MAKCHMYyMa WJIM MUHHUMYMA.

HauGonbiiee n HauMeHbIllee 3Ha4YCHHsI HenmpepeiBHOW ¢GyHKImu. Teopema Beliepmrpacca.
AJNTOPUTM HaXOXJIEHHUS HaHOOJBIEr0 W HAMMEHBIIETO 3HaUeHH TuddepeHImpyeMoidyHk-
uu. Beimykiocts rpaduka GpyHknun BBepx U BHU3. Touku nepernba. OnpeneneHne Biia Bbl-
MYKJIOCTH W HAXOXKJCHHUE TOYEK Meperuda ¢ MOMOIIBI0 BTOPOH MTPOU3BOIHOM.

[Topsimok mOTHOTO HccaeoBanus (YHKIUU U TOCTpOeHHe e€ rpaduueckoro oopasa.

4.3.5. HeonpenenéHHblii HHTErpaJj, CBOiCTBA U TEXHUKA HHTEIPHPOBAHHUS.
OCHOBHBIE TMOHATUS W ONpEAETCHUA: MOAbBIHTErpanbHas (QYHKIMS, I[OABIHTErPAIbHOE
BBIPQKCHUE, IIE€PEMEHHAs HWHTETPUPOBAHUS, ONEPATOp MHTErpupoBaHus. CBsA3b MeEXAy
muddepeHpoBaHueM U UHTErpupoBaHueM. OCHOBHbIe TaOun4Hble MHTEerpaibl. CBoiicTBa
HEONPENEIEHHBIX HHTETPAJIOB: OJHOPOAHOCTb, aJANTUBHOCTD — JINHEWHOCTD.

TexHrKa MHTETPUPOBAHMS. MeTO 1 pa3ioKEHHUs, METO IOACTAHOBKH, HHTETPUPOBA-HUE 10
gacTaM (C BBIBOJOM (DOpMYIbI), PEKYpCHUBHOE U PEKYpPpPEHTHOE HWHTerpupoBaHue. J[poOHO
paroHaabHble QYHKIIMM U WX KJIACCU(UKALMS: HENPABWIBHBIC TPOOW, MPABWIBHEIC TPOOH.
[Ipocreiimme npodu u ux kinaccudukanus. PaznoxkeHne npaBWIIbHBIX IPOOEH HA MPO-CTEHIITHE
METOAOM HeompeaenéHHbx Kodhdunuentos. IlpeacraBnenne HenmpaBWILHOW IpoOU B BHIE
CYMMBI MOJIMHOMA U TIPAaBUIILHOM JPOOH.

WuTerpupoBanue ApoOHOpanmMoOHANbHBIX — (yHKIMA.MIHTErpupoBaHHEe HEKOTOPBIX TPHUIO-
HOMeTpudeckux (yHkiui. TpuroHomerpuueckas MOACTAaHOBKA M YHUBEpCallbHAsh TPUTOHO-
METpHUYECKas MOACTAHOBKA.

4.3.6. OnpenenéHHblil HHTErPaJi, CBOICTBA H CNIOCOOBI BHIYUCIEHUS

[ToctpoeHre HMHTErpaJIbHOM CyMMBbI M ONPEACIICHUE OINPEACIEHHOIO HWHTErpayia. Y CIOBHS
uHTerpupyemMoctu.CBONHCTBA: OAHOPOTHOCTD, aJUIMTUBHOCTh MO MOJBIHTETPaTbHONU (DYHKIIHH,
aJTUTUBHOCTD MO 00JIACTH UHTETPUPOBAHUS, MOHOTOHHOCTb, TEOPEMA O CPETHEM, COXPAHEHHE
3HaKa,CBsI3b MPEAEIIOB HHTErpUpoBaHus. OlleHKa 3HaYeHU UHTEerpaa.
Boruucnenune.®opmyna Herotona- Jleitonuma. Meroa moacTaHOBKH, ¢GopMysia HHTETPUPO-
BaHUS MO 4yacTsM. MIHTerpupoBaHue YETHBIX U HEYETHBIX (QYHKIUI O CUMMETPUYHOMYHUHTEP-
Baiy. HecoOcTBeHHbIE MHTETpalibl IEPBOIO U BTOPOTO BUAA, UX BBIYMCICHHE C IOMOIMIbIO Ipe-
hi(N():

OpToroHanbHble CUCTEMBI (DYHKIMM. Onpenenenne. IIpuMepbl TPUTOHOMETPHYECKHX

. . kmx kmx)
CHUCTEM OPTOTOHAIbHBIX (PYHKIMH Ha OTpe3Ke [—l, l]: SlnT, COS— U Ha OT-

0 0 b k=0

. kmnx kmx

peske[0, []: {sm —} ) {cos —} :
U k=1 L k=0

4.3.7. TeomeTpuuecKoe NPUI0KEeHHE ONPeAeTEHHOT0 HHTErpaia
Bbruucnenue mnomanan 1iockux ¢uryp.BeiBog (opMynbl BBIMHCIEHHS JUIMHBI TUTOCKOM
KpuBO#. BrIBOZ pOpMYIIBL, C MOMOIIIBIO KOTOPOM BRIUUCIISIETCS 00BEM Tella BpallleHusl.

4.3.8. ba3zoBble NOHATHS Teopuu T depeHIIHATbLHBIX YPABHEHUH H
CIoco0bI pelIeHus NPOCTEHIUX YPABHEHU
Knaccudukanuus ypaBHEHHUU:MOPSAAOK, JIUHEHHOCTb, HENIUHEHHOCTh, OJXHOPOAHOCTS,
HEOJTHOPOJHOCTb, C MTOCTOSTHHBIMH KOA(P(PHUIIMEHTAMHU U ¢ IEPEMEHHBIMH KO3 QUITCHTAMH.
Knaccudukanms pelreHu: obmee penieHre, oOIMiA HHTErpal,9acTHOE PelIeHne, 0coboe
pemienne. OcoObie TOUKH.




[Ipocreiimue muddepeHIManbHble YPaBHEHHUS TIEPBOTO TOPSIKA.YpaBHEHHUS C
pa3feN€HHBIMU TIEPEMEHHBIMU M YPAaBHEHMsI C pa3elfiolIMMUcs NepeMeHHbIMH. Pernenue
JTUHEWHOTOo U (PepeHINaTFHOI0 YPaBHEHHSI TIEPBOTO MOPSAIKA C IEPEMEHHBIMH K03 duImeH-
tamu MetoaoMm S.beprymnu. Pemenue ypaBHenust 1. bepnymim — HenuueliHoro auddepeH-
[UATBHOTO YpaBHEHUs MEPBOTO MOPsIIKA ¢ MepeMeHHBIMU Kodduimentamu. Pemenue ypas-
HEHUM, coiepKalluX TOJIbKO OJHY IEPEMEHHYIO.
3agada Komm. Pemenne ypasaenus 1-ro nopska ¢ 3a1aHHbIMU HAYaIbHBIMHU YCIOBUSAMH.
4.3.9. Onpeaenuresin
I'eomeTpuueckas moctaHoBka. Anredpandeckasi mocraHoBka. CBOHCTBa onpeaenuTesel BTo-

poro nopsiaka. OnpeaenuTenu TpeTbero nopsaka. Onpeaenureny N-ro NopsAKa U crocoObl UX
BbIunciieHus. Teopema Jlannaca.

4.3.10. BexTtopnasi aaredpa u JIuHeliHble BeKTOPHbIE IPOCTPAHCTBA

bazoBbie nonsTud. JIuneiinslie onepanuu. HennHeliHble onepanuu: CKaasipHOE, BEKTOPHOE U
cMenaHHoe npousBeneHus. KolmmHeapHOCTh U KOMILIAHAPHOCTh BEKTOPOB. BekTopHbIi Oa-
3uc. JIuHeliHbple U HEMHENHHBIE Ollepallui B KOOPAWHATHOH Gopme.

baszoBble nousTus. Jlunelinsle onepanuu. CkansipHOe Mpou3BeAcHUE. EBKINI0BBI BEKTOP-
Hbele npocTtpaHcTBa. Hopma Bektopa. HepaBeHcrBo Komm — byHsikoBckoro. Yrom mexnay
BeKTOpamMM JIMHelHas 3aBUCMMOCTb M JIMHEIHas He3aBUCUMOCTb BekTOpoB. basuc. Oproro-
HaJIbHbIE CUCTEMBI BEKTOPOB U OPTOrOHANbHBINA Oa3uc. [locTpoeHre opToroHanbHOTO U OPTO-
HOPMHPOBAHHOTO 0a3uca B N- MEpHOM BEKTOPHOM IPOCTPAHCTBE.

4.3.11. AvanuTnyecKasi reOMeTpHsl HA MJIOCKOCTH

JlekapTOBbI CUCTEMBI KOOpAMHAT Ha IuiockocT. IlpeoOpa3oBanue cucreMsl koopauHar. Ilo-
JsipHast cucrtemMa KoopanHat. CBs3b MOJISPHON CUCTEMBI KOOpUHAT ¢ JekapToBoi. [locTpoenue
YPAaBHEHUN NpPSMOW:ypaBHEHUE IPSIMOM 110 JBYM 3aJaHHBIM TOYKaM, IIapaMeTpUYECKHUEypaB-
HEHUSI IPSIMOH, YpaBHEHHUE TPSIMOU € YTIIOBBIM KOO PHUIIMEHTOM, YpaBHEHHUE MPSMOU B OTPE3-
Kax, ypaBHEHHUE NPSIMOI 10 3a/laHHOM TOYKE U BEKTOpY, oOlllee ypaBHEHHE MPSAMON, HOpMaJlb-
HOE YpaBHEHHE MPSIMOU.

Kpusbie BTOpOro mnopsaka. BblBojg KaHOHMYECKMX YpPaBHEHHMH KPHUBBIX 2-TO IOpsJIKa: OK-
PYKHOCTH, 3JUIMIIca, runepOosibl U napadonsl. [IpuBenenue ypaBHeHUH 2-0i cTeNEHU K KaHO-
HU4ecKoMy BUy. YacTHble ciaydan. OOmmii cirydail. IHBapraHThl ypaBHEHHUS 2-01 CTENEHU.

4.3.12. AHaauTu4ecKasi reoMeTpHus B IPOCTPAHCTBE

BbiBo# ypaBHEHMI INIOCKOCTH: YPABHEHME INIOCKOCTH 10 JAHHBIM JABYM BEKTOpPaM U TOUKE,
ypaBHEHHE IJIOCKOCTH MO TPEM TOUKAM, YpaBHEHHE IUIOCKOCTH B OTpE3Kax, 00Ilee ypaBHEHHE
IJIOCKOCTH, HOPMAJIbHOE YPAaBHEHNUE TUIOCKOCTH. HenoHple ypaBHEHUS INIOCKOCTH.

BeIBOI ypaBHEHUI NPsAMOM IO ABYM 3aJaHHBIM TOYKaM, 110 33JaHHOM TOYKE U BEKTOPY. BbI-
BOJI NapaMEeTPUUECKUX YpaBHEHHH NMpsAMOil n obmiero ypaBHeHus npsimoii. [loBepxHocTu BTO-
poro nopsiika. [L{unuaapuyeckre noBepXHOCTH.

4.3.13. Anredpa KOMIIEKCHBIX YU e U ajiredpa MHOT04J1eHOB

Anrebpanyeckas dopma u apudmerndeckue aercTBus. ConpspkEHHBIC YMCTa U UX CBOM-
crBa. I'paduueckuii obpa3. Tpuronomerpuueckas Gpopma. Apupmernyeckre 1ecTBUS B TpU-
roHomerpudeckoil opme. Bo3zpenenue B crenens (popmyna MyaBpa) U U3BJI€UeHHE KOPHS B
TpuroHomerpuyeckoir gopme. @opmyna Diinepa, nokazarenpHas Gpopma, BO3BEIEHHE B CTe-
MeHb U M3BJI€YEHHE KOPHS M3 KOMIUIEKCHOTO YHcia B Moka3aTenbHON (opme. I'paduueckuii
o0pa3 KOpHEH.

bazosble monsTHs. Onepanuy HaJ MHOTOWIEHAMU: CIIOKEHUE, BEIUMTaHUE, YMHOKeHue. [Jle-
neHue 6e3 ocraTka U jaeneHue ¢ ocraTkoM. KopHu MHorowieHa. OCHOBHas Teopema anreOpsbl.
CrnencTBrs U3 OCHOBHOM TEOPEMBI: YMCIIO KOPHEN B MHOKECTBE KOMILJIEKCHBIX YHCell. Teopema
be3zy. O6o0ménnas Teopema Buera. PaznoxkeHne MmoJIMHOMOB Ha MHOMH-TEJIMB MHOXXECTBE
KOMIUIEKCHBIX YHCENl W B MHOXECTBE JACWCTBUTEIbHBIX 4YHCE]. 3HAMEHUTHIE IOJIUHOMBI:
nosinHoM Jlarpanxa, nonmuHom HeroToHa.




4.3.14. IlnddepennuanbHbie ypaBHEHHUS 2-T0 MOPAIAKA

[Ipocreiimue  auddepeHnuanbHble  YPABHCHHMS  BTOPOTO  mopsiaka.llonsTtue
JUHEHHON He3aBUCUMOCTH ABYX (DyHKUMN. CBS3b KOJMYECTBA MPOU3BOJIBHBIX MOCTOSHHBIX C
nopsiIKoM ypaBHeHus1. [TocTpoeHue o0IIero peneHus JMHSHHOTO OHOPOAHOTO nuddepeHIm-
QJIILHOTO ypaBHEHUS BTOPOTO MOPsIIKa ¢ MOCTOSSHHBIMU KO3 dUllMeHTaMi METOI0M Diiepa.
Meton Dinepa. Bri6op ananutuueckoro Buja pemieHusi. [loctpoeHue xapakrtepucTuydec-
KOT'O YPaBHEHHS M HAXOXKJIEHUE ero KopHeid. [locTpoeHune o0Iero penieHus B 3aBUCHMOCTH OT
BUJIa KOPHEN XapaKTePUCTUYECKOTO YpaBHEHHUS: pa3Hble ACHCTBUTEIbHbIE KOPHHU, KOPEHb OJNH
KpaTHOCTH 2, KOMIIJICKCHBIC KOPHU, MHUMBIC KOPHHU.

Pemenne TMHEMHOTO HEOAHOPOAHOTO AHdPepeHIIMATLHOI0 YPAaBHEHUS BTOPO-TO

IIOPSIKA ¢ TOCTOSHHBIMU KO OUIIMEHTaAMH : MeTo10M Jlarpanska (METO10M BapHa-1uu
IIPOM3BOJIBHBIX IIOCTOSIHHBIX) M METOJIOM HEOIpeaenEéHHbIX K03 GuineHToB.OTAeIbHO
paccMOTpeTh YacTHBIN ClTydai, KOr/ia IpaBasi 4acTh TAKUX YPABHEHUH SIBIICTCS CYMMOM (yHK-
Uil , KOTOpble MPUHAMIEKAT K Pa3HbIM K1accaM (yHKLUH.

Pemrenue 3anaun Ko, IMocranoska 3agaun. CBA3b MOpsAAKa YPaBHEHHS C KOJMYECT-BOM
HaYyaJIbHBIX yCIOBUM.

4.3.15. 3apaya llltypma - JInyBuiuis.
Pemenne mnpocreimero ypaBHeHus —Ilrypma - JIMyBWIIs Mid TPUBHAIBHBIX KPAaeBBIX
ycaoBuiil-ro,2-ro u 3-ro pona.HaxoxneHue coOCTBEHHBIX 4HMCEd MU COOCTBEHHBIX BEKTOPOB
JUIS K&KJ0TO BHUJIa KPAeBBIX YCIOBUU.
4.3.16. MaTpuuHas ajredopa u peumieHue JUHEHHbIX CHCTEM

ba3oBbie monsATHA. JIMHENHBIE Ollepaly HaJ MaTpULAMU M CBOWCTBA ITHX OIEPALMM.
YMHOK€EHUEe MaTpuI] U CBOMCTBA 3TOM onepauuu. [loHsTre TMHEHHON HE3aBUCUMOCTH CTPOKHU
U cTonOuoB. Panr marpuibl. DieMeHTapHbIE NpeoOpa3oBaHUS MaTPUIBL. DKBUBAJICHTHHIC
MaTpullbl U ux cBoiicTBa. KBaapaTtuble Matpuupl. Krnaccudukanus KBaJpaTHBIX MAaTpPHLI.
ITpeoGpazoBanue 6a3UCOB C MOMOIILIO MATPHII.

CucTeMbl JIMHENHBIX YPAaBHEHUM.

Heonnoponnsie cucremsl. bazossie nonstust. Teopema Kponekepa - Kanennu u cnencrsus
n3 He€. DyHIaMeHTalbHas cucteMa penieHnii. OCHOBHBIE MeTObI perieHus: meron Kpamepa,
MaTpU4HbIi MeTox, MeTof ["aycca (MeTon uckiroueHus), Mmetos ['aycca ¢ BBIOOPOM TIJIaBHOTO
aneMeHTa. PerieHue cucteM ¢ pasHbIMU CBOOOJHBIMU cTOJIONAaMH. PemieHue oJHOPOAHBIX
CHCTEM.

4.3.17. TpéxauaronajabHasi IPOroOHKAa

3amaun, NPHUBOJAIIME K PEIICHUIO JIMHEHHBIX HEOJAHOPOJHBIX aIreOpanyecKux CHUCTEM C
TpéxanaroHanbHoW Matpuuel. Ilocrpoenue pemenus takux cucrem. [Ipsmon xox — nmocrpoe-
HUETPOTOHOYHBIX KO3 uureHToB. OOpaTHBIX X0/ - MOCTPOSHHE pelIeHus: cucTeMsl. Jlocra-
TOYHBIE YCJIOBUS Ul PEILIEHUSI CUCTEMbI METOJOM ITPOTOHKH.

4.3.18. 3axaya Ha cOOCTBEHHBbIC 3HAYCHUS

[TocranoBka 3amgaun. CoOCTBEHHbIE YKcia U COOCTBEHHbIE BEeKTOpbl. YacTuuHas mpobiema
COOCTBEHHBIX YMCeN M MosHas mnpobiema. CBoiicTBa COOCTBEHHBIX BEKTOpOB. (COOCTBEHHBIE
yyclia JUaroHAJIbHBIX U TPEYroJbHBIX MaTpHil. PemieHue 3amaun Ha COOCTBEHHBIE YHUCNA U
COOCTBEHHBIE BEKTOPHI B IPOCTEHININX CITydasiX.

4.3.19. Pemenue JuHelHBIX cucTeM UG depeHInATBHBIX YPABHEHHI MEPBOT0 MOPS/AKA ¢
NOCTOSAHHBIMH KO3 PUIHEHTAMHU

ba3oBeie mOHATHUSA.[Topsiiok  cuctembl, OOliee pelIeHHe, YacTHOE pelIeHHe, JIMHEWHas
KOMOMHAaIMs pelieHnid, GpyHIaMeHTallbHasl CUCTEMa PEIICHUH.

Peliennie oJIHOpOJHBIXCHUCTEMBL MeTo/IoM Jiiniepa.lloctpoenue U pelieHue
BeKoBOro. Haxoxaenne coOCTBEHHBIX BEKTOpOB. [locTpoenune pyHmaMmeHTaIbHOM
CHUCTEMBI PELLICHUM.




Pemenue HEOJHOPOJHBIX CHCTEMBI MeToJoM Jlarpamika ( MCTOJ _BapHualuu
IIPON3BOJIBHBIX HOCTO}IHHI)IX).HOCTPOCHI/IC O6III€I‘O PCUICHUA. 38.,[[3‘13 Komu.

4.3.20.YncsioBble psiibl
BBeneHnve MOHATHN: YUCIOBOW Psiji, OOIIMIA WIEH psJia, YaCTHYHAs CyMMa, OCTaTOK psja,
CXOJIMMOCTb Psijia, pacXOJAUMOCTh psana. HeoOxoaumoe ycaoBrue CX0IUMOCTH psijia U JOCTaTOd-
HOE YCJIOBHE PacXOIUMOCTH psijia.l/lBa HEOOXOAMMBIX M JOCTATOYHBIX YCIOBHSI CXOJAMMOCTH
YUCIIOBOTO pAsa. JIMHEHbIe onepanuu HajJ CXOIAIIUMUCA PAIaMU: YMHOXKEHHE psiia HA YUCIIO
U CIIOKEHUE PAJIOB.
I[OCTaTO‘{HBIC IIPHU3HAKHU CXOANMMOCTH PAI0B C ITOJIOKUTCIIbHBIMHU

YJICHAMMU: IEpBhI MPU3HAK CPaBHEHUS, BTOPOM INMPHU3HAK CpaBHEHUs, mpuszHak JlamamOepa,
panukanbHblid ipu3Hak Koim, naterpansubiii npusHak Komm. MccnenoBanue Ha CX0IUMOCTh
TApPMOHHYEC-KOTO psA/ia U 000OMEHHBIX TAPMOHUYECKUX PSIOB C TOMOIIBI0 HMHTETPAILHOTO
npuzHaka Ko-mmu. HcciaenoBanue Ha CXOAMMOCTh T€OMETPHYECKUX PsioB  (PSAIOB
T€OMETPUUYECKOUTIPOTPEC-CUN ).

3HaKonepeMEeHHbBIE YMCIJIOBLIE PSIALL. 3nakouepenyromuecs psabl. Teopema JleitOuuma u
psabl JleitOuuma. AOcCoNMOTHAs W YCIOBHasg CXOAMMOCTh. CBoiicTBa aOCONIOTHO U YCIIOBHO
CXOJISAIIUXCS PSIIOB.

4.3.21.CteneHHbIE PSIIbI
Ob6nacth cxonuMmoctu psana. PaBHomepHast cxogumoctb. CBOMCTBa PABHOMEPHO CXOASIIUXCS
PS/10B: HETIPEPBIBHOCTh CYMMBI, HUHTEIpUPOBaHHEe U JU(PEepeHIIMPOBAHNE PALIOB.
CreneHHble psijbl.Teopema AGens. MurepBan u pagmyc CXOAMMOCTH CTENEHHOTO Psa.
BeiBog opmymbl UI HAXOXKACHUS paguyca CXOAMMOCTH C IMOMOIIBbI0 npu3Haka JlamambOepa
WJIM UHTErpanbHoro npusHaka Komm. PaBHOMEpHas cXOOUMOCTb.
Psaj Teinopa. Pasnoxenue 6eckoneuno auddepenumpyemoii pynkuuu B psj Telnopa.
YcnoBue cxogumoctu psana Teiinopa. EquncTBeHHOCTS pasznoxkenus GyHkiuu B psia Teitnopa.
Paznoxenne mpocTedmmx sMeMeHTapHbIX GyHKuuid B psan Teiinopa. Psng Maknopena. BeiBog
¢dopmynbl Diinepa ¢ moMomslo psaoB MakiopeHa. Muorounens! Teinopa u MakiiopeHa.
[TpuOnmxEHHBIE BEIUMCICHUS 3HAYEHUM (YHKIMH, TPOM3BOAHBIX M HHTETPAJIOB C MOMOILBIO
MHorouneHos Teitopa u Maknopena.

4.3.22.0proronanbHsle psaabl (Paas Pypsbe)

Onpenenenre GECKOHEUHON OpPTOTOHANBHOW cucTeMbl (QyHKIMI,OnpeneneHne 0€CKOHEYHON
OpPTOTOHAJILHOM C BECOM cucTeMbl pyHKIMH. Pa3noxeHue B psJl HHTETPUPYEMBIX Ha OTpE3KE
¢byHKUIMi 0 opTOroHasbHOMY Habopy ¢yHkumii. IToctpoenue koapdunmentos Pypobe
Turonomerpuueckuii psjg_ Dypbe.Paznoxenne QyHKIEH 10 GECKOHEYHOMY OPTOIO-
HaJIbHOMY TpUroHOMeTpuueckoMy 6asucy. Teopema [{upuxie. [loctpoenue koadduineHToB
Il TpUroHoMeTpuueckux psaaoB dypee. CXxoaumMocTh B cpeHeM. TpUrOHOMETPUUECKUN Psifl
s 4€THBIX M HE4YETHBIX (yHKUM.Pa3noxxenne QyHKIUM, 3aJaHHBIX Ha MOJYyNEpUOJE.
Pasnoxxenue ¢pynkuii no cunycam. Paznoxenue GpyHKINN M0 KOCHHYCaM.

4.3.23. ba3oBble MOHATHSA 1 QPYHKIMI 2-X U 3-X MepeMeHHbIX

IToctpoenue obsactu ompenaeneHus s (QyHKIMM ABYX NepeMeHHbIX. lloHsThe mnpenena
¢byHkuu B Touke miockoctu. [lonsTe HenpepriBHOCTH. ['eoMerpuueckuil o0pa3 QpyHKUHMU
JBYX MEPEMEHHBIX.

YactHble TNpon3BoaHBIC U AuddepeHIuanbl. OnpeneaeHde YacTHBIX ITPOU3BOIHBIX
MIEPBOTO M BTOPOTO TMOPSAKOB. YCIIOBHE PABEHCTBA BTOPHIX CMEMIAHHBIX MPOWU3BOIHBIX JIJIS
GyHKIMU BYX NepeMeHHbIX. YacTHble MpOU3BOJHBIE U YacTHBIE IU((HEepeHINabl, TOTHbIHA
mupdepenmman. duddepennman Broporo mnopsiaka.llpousBogHas KoMmmo3uiuu (QyHKIIHIA.




HuddepenurpoBanne HESIBHO 33aJaHHBIX (YHKIMN. YpaBHEHHE KacaTeNbHOM IUIOCKOCTH H
HOPMAaJIH K IIOBEPXHOCTH.
4.3.24. Jxcrpemymbl pyHKUUI ABYX nepeMeHHbIX. HanGoabmme 1 HauMeHbIIKE
3HAYeHUA

Heo6xoaumeie ycioBust skcTpemyMma. Muorowien Teiniopa 1t GyHKINU JBYX NEPEMEHHBIX.
JlocTarouHsle ycinoBHs 3KcTpeMyMa. HaxoxkaeHue HauOoNbIIMX UM HaMMEHBIIMX 3HauYeHUH
¢byHkuui 1ByX mepeMeHHbIX. [locTaHOBKa 33a7aun Ha HAXOXKJCHHE YCIOBHBIX SKCTPEMYMOB.
Pemienue 3a7a4y Ha yciaoBHBIA 3KCTpeMyM meToaoMm Jlarpanka. 3ajada Ha yCIOBHBIM 3KCTpe-
MYyM JJIs1 JIMHEHHBIX (YHKIMK (IpOoCTEHIINI ciydail CUMILIEKC METO/IA).

4.3.25. KpuBo/iMHelHbIe MHTErpajbl

ITocTpoeHne KpUBOJIMHEWHOIO HHTErpajla IIEPBOTO POJa, €r0 CBOMCTBA. BrluncieHue uaTerpa-
Jla B 3aBUCUMOCTH OT aHAJIMTUYECKOIO 3a/laHusl IyTH MHTerpupoBaHus. OnpeneneHre KpuBo-
JMHEWHOT0 MHTErpajia BTOPOrO poja, €ro CBOMCTBA M CrocoObl BeIYMCIeHHU. VHTerpan 2-ro
poJia 1o 3aMKHYTOMY ITyTH. Y CJIOBUE HE3aBUCUMOCTH MHTErpaja 2-ro poja oT BUjaa yTu. Bel-
00p IyTH MHTETPUPOBAHHMS, €CITU TIOABIHTETPATBHOE BEIPAKCHUE SBIISCTCS TOJTHBIM TU(depeH-
L[MAJIOM ¥ BBbIYUCIIEHHE Takoro uHterpaia. Haxoxnenue ¢yHkuuu no noiaHomyauddepeH-
nuaiy. Pemmenue ypaBHeHHs B TOTHBIX AU QepeHnnaiax.

4.3.26./1BoiiHbIEe HHTETPAJIbI
[TocTpoeHnue 1BOMHOrO MHTErpaa Kak Mpejesa HHTerpaibHbIX cyMM. CBoOMCTBa MHTErpaja o
ioniaau. Beluucienrue N1BOWHOroO MHTErpaia B IEKapTOBOU cucteMe KoopauHat. [loctpo-Hue
sakoOuaHa (onpexaenutens Sko6u). Beluncienue QBOMHOrO MHTErpaja B IOJISIpHOMCHC-TEME
KoopauHaT. Beruncnenue unterpana [lyaccona ¢ momMonipo JBOMHOrO HHTETpalia B MO-JISIPHOM
cucreMe KoopauHar. lIpumeHeHue ABOMHOrO HHTErpaja il BBIYMCICHUS IUIONIAJEH U
00BEMOB.
4.3.27. TpoiiHble HHTErPaJIbI
[Toctpoenue TpoitHOro HHTErpaja B JeKapTOBOM cucteme koopauHart. [loctpoenue sikoou-
aHa (ompexaenurtenss SkoOu) IS NUIMHAPUYECKOM CHCTEMBI KOOPIAWHAT U NSt ChepruIecKoit
CHCTEMBbl KOOpJAMHAT. BbluuciieHne TpOHHOro MHTErpana B IMJIMHAPHUECKOWH cheprudecKoi
cucreMax KoopauHar. [IpuMeHneHnune TpoitHOro HHTErpasia AJis BbIYUCICHHUS 00bEMOB.
4.3.28. Dj1eMeHTBI T€OPUH MOJS
CkansgpHoe moJie ¥ BekTopHOe 1oiie. OnpezesieHne NporM3BOAHOMN 110 HAIIPABIIEHUIO.
Onpenencuus nuddepeHIManbHBIX ONEepalMi IEPBOTO MOPSJIKA. ['paiueHT u ero
OCHOBHBIE cBOMCTBa. CBsA3b IpaJMEHTa W NIPOM3BOJHOW IO HampaBicHHIO. JluBepreHuus
(pacxomumocTh) BekTOopHOTO Toyist. Potop (Buxph) BekTopHOro moist. JuddepeHiuansabie
olepalny BTOPOro MOpsAKa: AUBEPreHLMs OT IPaJueHTa, POTOp OT I'PAJAUEHTA, TUBEPrEHIIMS.
Omnepatop Jlamnaca.

4.3.29.PenieHue ypaBHEeHHS O/THOMEPHOTO YPABHEHHS TEIUIOMPOBOJIHOCTH METOI0M
dypbe
Knaccudukanus nMHEHHBIX ypaBHEHUH C JByMsI HE3aBUCHUMBIMU TEpEMEHHBIMU M IpHBE-
JIEHWE UX K KaHOHMYeCKOMY BHuay. HauanbHble M KpaeBble YCIOBHS ISl YpaBHEHUM Marema-
TI/I'-IGCKOﬁ (i)I/IBI/IKI/I " ux Knaccmi)mcaupm. yCJ’IOBI/ISI COorJtaCOBaHUA HAYAJIBHBIX U KpaeBmx yCJ'IO-
Buil. KpaeBble ycioBus il ypaBHEHUN 3JUTMITHYECKOTO TUIIA, TOCTAaHOBKA 3a1aun Jupuxie u
nocTaHoBKa 3amaun Helimana.

PeH_IeHI/Ie OJHOPOAHOI'O YPABHCHHS C HYJICBBIMU KPACBBIMH YCJIOBUAMMN.

IlepBeii 1iarpenieHus. Pa3gefieHue NepeMEHHbIX. IIpencraBieHue HEM3BECTHOM
(YHKIMUB BHJE NPOU3BEICHMS ABYX HEM3BECTHBIX (DYHKIWH, II€pBas U3 KOTOPBIX 3aBHCHUT OT
IpPOCTPAHCTBa, a Apyras TOIBKO OT BpeMeHu. Iloctpoenue muddepeHuanbHbIX YpaBHEHUM
JUIS K&KJOW U3 TaKUX (YHKIIHH.




Btopoit miar pemenus. 3amava I[lItypma JluyBuiis. [lepsas QyHKuus sBasercs
pemenueM 3agaun [Itypma — JImyBuIs ¢ 3aJaHHBIMU KpaeBbIMU yCIOBUsSMH. BTopast ¢yHK-
U 3aBUCHT TOJIBKO OT BPEMEHU U SIBIISIETCS PEUICHUEM MPOCTOro TudEepeHIIMaTBLHOTO YpaB-
HeHUs 1-ro IOopsAJaKa.
Tperuit  mar pemieHus. MeTog  Dypbe. OKOHYATENHLHOE pEIICHUE YpPABHEHHUE
TEIUIONPOBOJHOCTU CTPOUTCS € MMOMOLIBIO TPUTOHOMETpHUECKOTO psana Dypee.

Pemenne HCOOAHOPOAHOI'O YpaBHCHU C HYJICBBIMU KPA€CBLIMU YCIOBUSAMU YPaBHCHUSA
Pemrenue OAHOPOJHOI'O YpaBHCHHA C HCHYJICBBIMH KPACBbIMU YCIIOBUSIMMU.

4.3.30.PeieHre BOJTHOBOTO OJTHOMEPHOT0 YpaBHeHUs1 MeToa0oM Pypbe
IlepBeiii 1iar pemeHus.Pa3gefieHue NepeMEHHbIX. IIpencraBieHne HEM3BECTHOM
(YHKIIMUB BHJIC TPOU3BEICHUS JBYX HEH3BECTHBIX (DYHKIUH, IIEpPBas U3 KOTOPBIX 3aBHCHT OT
MPOCTPAHCTBA, a Jpyras TOJIbKO OT BpeMmeHHu. [locTpoenue nuddepeHnanbHbIX YpaBHECHUIH
JUTSL KOKIOW U3 TaKUX (YHKIIHM.
Btopoit miar pemienus. 3amava Illtypma JluyBwiuis. Ilepsas GyHKumus sBasercs
pemenueM 3anaun [typma — JInyBuLIs ¢ 3alaHHBIMU KpaeBbIMM yCJIOBUSMU. BTopas ¢yHK-
U 3aBUCHT TOJIBKO OT BPEMEHU U SIBJIICTCS pelieHueM TudGepeHIMaIbHOr0 YpaBHEHUS 2-T0
MopsiIKa ¢ TOCTOSTHHBIMU K03 puiimeHramu.
Tpetunit mar pemeHus. Metog Pypbe. OkoHYATENBHOE PEIIEHUE BOIHOBOTO YPaBHEHUS
CTPOHUTCS C IOMOIIBIO TPUTOHOMETPUIECKOTO0 psifa Dypbe.
PemeHHe HeOIIHOpOI[HOFO ypaBHeHI/IH C Hy.HeBBIMI/I KpaeBBIMI/I YCJ'IOBI/IEMI/I ypaBHeHI/ISI
Perrenue oqHOPOIHOTO ypaBHEHHMsI C HEHYJIEBBIMUA KPACBBIMH YCIIOBUSIMH.
4.3.31.Pemienue ypasHenus Jlamiaca Ha miockoctu Mmertogom ®@ypnbe
Pernraercst riockas 3a1a4a Ha MPSIMOYTOJIBHUKE B JICKAPTOBOM CUCTEME KOOPIUHAT, PEIIacTCsI
3ajaya BHYTPH W BHE Kpyra B MOJSIPHOW cHcTeMe KoopauHat.Perraercs 3amada [upuxiae —
HEW3BeCTHAsl QYHKIMS 3ajaHa Ha TPaHHUIIC.
[lepBeiii 1iar pemeHus.Pa3zaeneHrue NEepeMEHHBIX. IIpencraBieHne HEM3BECTHOM
(YHKIIMUB BHUJIE€ TPOU3BEICHUS JBYX HEU3BECTHBIX (DYHKIUH, EepBasi U3 KOTOPBIX 3aBUCUT OT
MEepOBOY MIEPEMEHHOM, a Jpyrasi TOJbKO OT BTOpoi. CTpostcs u pernatorcs auddepeHnnann-
HBIC ypaBHeHI/IfI JJISI HAXOXKIACHUA Ka)K)IOfI HeHSBeCTHOﬁ q)yHKHI/II/I
Bropoii mar penienus.cBsi3ad ¢ 3aaaueii llrypma JInyBuis.

Tperudt mar pemeHus.OkoHYaTelbHOE pellieHne  ypaBHeHus Jlamiaca crpourtcs ¢
IIOMOUIBIO0 TPUTOHOMETpUYECKOTO psiga Dypee.

4.3.32. Uncnennble pemeHusi Au¢depeHunanbHbIX ypaBHeHH
Pemenue 3amaun Kouim

Meton Dunepa mis pemenus audpepeHIranbHOro ypapHeHus 1-ro mopsaka. OleHka
TOYHOCTH HTOT0 MeToa.I'eOMETPUUECK I CMBICI MeToIa Diisepa.
Metron Pynre —KyTTa ans penienus mudypepeHIManbHOTO ypaBHEHUs 1-ro Tmopsika.

OrneHka TOYHOCTH 3TOr0 Metoja. ['eomerpuueckuii cMbici Metoaa PyHre — KyTTa.
[IpeobOpazoBanne nuddepeHIuaATBHBIX  yPaBHEHHMBTOPOTO W TIOPSAAKA B CHCTEMY
g depHIHATBEHBIX YPaBHEHUH MIEPBOTO MOPSAKA.

Meton Dunepa nis pemieHus cucteMm quddepeHIanbHbIX ypaBHEHUH 1-ro mopsaka.

Meton Pynre —KyTTa ms pemenus cucrem auddepeHimanbubx ypaBHEHHH 1-ro nopsiaka.

Pemnienyue JMHEHWHOTO YpaBHEHUS 2-TO opsiiKa C pPa3HBIMU KPAECBBIMU

ycaoBugMU.ITocTpoeHne  pa3sHOCTHOM anmnpoKCUMAIlMM  HUCXOAHOTO  JIMHEHHOTO

i QepeHIMaTbHOTO YpaBHEHUSI BTOPOrO TMopsiika. PerieHue pa3HOCTHOrO ypaBHEHHS

METOI0OM TpéXI[I/IaFOHaHBHOI\/'I IIPOT'OHKH. PaCCManI/IBaIOTCSI PAa3JINYHBIC KPACBEIC YCIIOBH.
4.3.33. CeTo4HBbIIi MeTO/1 pelieHisl YypaBHEHUsI TeNVIONPOBOAHOCTH




ANnpokcuuManuysi 4aCTHBIX HPOU3BOJIHBIX. [IpaBoCTOPOHHSISA,JIEBOCTOPOHHAS M IIEH-
TpaJibHasl alnmpoKCHMAallUs NEPBBIX YACTHBIX MPOU3BOJIHBIX. LleHTpalbHO pa3HOCTHASIANIIIPOK-
CHUMallMs BTOPBIX YaCTHBIX MPOU3BOAHBIX. OIIEHKA MOPSIAKA TOUHOCTH TaKUX alllIPOKCUMAIIUH.
[Toctpoenue peuieHus: ypaBHEHUS! TEILIONPOBOJHOCTU MO SIBHOWCXEME C Pa3IMYHBIMHU Kpae-
BbIMU yciioBusiMU. O1ieHKa KauecTBa siBHOM cxembl. Y cnoBue Kypanra-Jlesu (Opugpuxca).
[Toctpoenue pemieHus ypaBHEHHUs TEIUIONMPOBOJHOCTA MO HESIBHOW CXEMe€ C pa3iIHMYHbIMU
KpaeBbIMU yCIOBHUsIMU. OlleHKa Ka4yeCTBa HESIBHOU CXEMBI.

4.3.34. CeTouHbIii MeTO/I pelieHusi BOJTHOBOI0 YPaBHEHMSI.
[TocTpoenue pelieHus ypaBHEHHS TEIIONPOBOAHOCTU MO SIBHOM CXEME€ C pPa3iIMYHBIMH Kpae-
BbIMH yciioBusiMHU. O1ieHKa KauecTBa siBHOM cxembl. Y cioBue Kypanra-Jlesu (Opuapuxca).

4.3.35.CeTouHblii MeTo/1 pemienusi ypaBHenusi Jlanjiaca u Ilyaccona
BBenenue noustus urepanmoHHoro mnpoiiecca. [loctpoeHre pazHOCTHON CXEMbI ¢ OMOIIBIO
LEHTPAJIBLHO Pa3HOCTHOM anMpOKCHUMAllMKd BTOPBIX YaCTHBIX Mpou3BoAHbIX.IlocTpoenue mpu-
OMMKEHHOTO PELICHHUS C TOMOIIIBIO UTEPAIIMIOHHOTO TPOIIecca.
4.3.36. Pemienue 1ByMepHOIro ypaBHeHHs TeIIONPOBOIHOCTH METOA0M MepeMeHHbIX
HaNpaBJICHUM.
Onucanue anaropuTMa MeToja. Ilepseii sran. OUKCHPYETCS OJHA MEPEMEHHAS U CTPO-
UTCS HESIBHASI CXeMa OTHOCUTENIBHO ApYyroi nepemeHHou. [Ipu sTom Oepércs mosoBUHHBIN mIar
1o BpeMeHu. Ha mocTpoeHHOM MPpOMEKYTOUHOM BPEMEHHOM ciioe UKCUPYETCS Apyras nepe-
MeHHas1.BHOBB ISl Apyroro HampaBiIeHHUsS aHAJIOTUYHBIM O00pa30M CTPOMUTCS BTOpasi HEsBHAs
cxema. Bpems yBennumuBaercs ei€ Ha nojsoBuHy wmara. [Iponecc npoaomkaercs 40 OKOHYaHUS
HeoOxonumoro B 3amade BpemeHu. OlleHKa KadecTBa 3TOro MeToja. lcmonb3oBaHHE 3TOTO
MeTOJ1a JIsl TPEXMEPHOTO Cllyyasl.
4.3.37.CneunajabHblie GyHKIUH
Ponb cnenmanbHbix (GyHKIMNA MPU PENICHUH 3334 MaTeMaTHYeCKOW (DH3UKH U TEOpUU IMPH-
onuxeHui. /[Ba mpumepa crenualbHBIX (YHKIHA, KOTOPbIE HTPAlOT 0CO00 BAXKHYIO POJIbB
MaTeMaTHKe.

[HosmHOMBI JIeKaHApA wrparoT 0coOyr poOjb CPEeau APYIHX COHEPUYECKHX (yHKIIMA.
AHanmuTHYeCKUil BUJI MOJIMHOMA, PEKYPPEHTHBIE COOTHOIIEHUS. OPTOrOHAILHOCTh U ApPYyrHe
cBoiicTBa. O6s1acTh NIPUMEHEHUS.

[TonuHOMBI YeObIIeBaneproro pojaa SBISIOTCA BaKHEWIIMM HHCTPYMEHTOM B TEOPHH
npuOIMKeHnn QyHKIMNA. AHATUTHYECKUI BUI B TpUrOHOMeTpHueckor hopme. PekyppeHTHbIe
cooTHoleHus. Anredpanyeckas ¢popma MHorowieHa. OpTOroHaJIbHOCTh U JIPYTHE CBOMCTBA.
OO6nacTh NpUMEHEHHUS.
4.4. CopepxaHue 3aHATHI CEMUHAPCKOI0 THIIA
ConeprkaHue NpakKTUYECKUX 3aHATUI A1 O4HOM (hopMbI 00yueHUs

Tabnuna 4
Ne TemblI TemaTukanpakTHYeCKUX3AHATHH Beero | C B Tom
JTHCIHILIH 4acoB E qyucie
M 4acoB
HBI
E NnpaKTHyec-
C KHX
T 3aHATHI
P
1 OyHKIUY, UX KJIaccu(UKaus 1 CBOcTBa 2 1 0
Teopus npenenoB U TEXHUKA BIYUCIICHMUS. 4 1 0
HenpepsiBHOCTB
3 [TpousBonHas, nuddepeniuan, cBoiictBa 1 TexHuka | 4 1 0
Qg epeHIMpoBaHus




4 [TonHOE HccnenoBanue PYHKIHMA ¢ TTOMOIIIBIO 4 1 0
NPEeNIOB U MPOU3BOIHBIX
5 Heonpenenénuplii MHTErpai, CBOMCTBA U TEXHUKA 4 1 0
UHTETPUPOBAHMUSL.

OmnpenenéHHbII UHTErpajl, CBOMCTBA U BHIYMCIICHUE. 0

7 I'eomeTpHrueckoe NpuI0KEeHNnEe ONPeaeIEHHOIO 2 0
UHTErpajia
8 BbazoBbie nonsaTus reopuu 1udhepeHnanTbHbIX 2 1
YPaBHEHUH, pelleHHe ypaBHEHUH 1-ro nopsaka
9 Omnpenenurenu. Pemenue cuctem no dpopmyinam 2 1 0
Kpamepa
10 Bexropnas anrebOpa. JInHeiiHbIe BEKTOPHBIC 4 1 0
IIPOCTPAHCTBA
11 AHaMTHYECKasi TeOMETPUS Ha INIOCKOCTU 4 1 0
12 AHanuTHyeckas reOMETpHs B IPOCTPAHCTBE
13 Anreb6pa KOMIUIEKCHBIX YHCE. 2
Anrebpa MHOTOUJIEHOB
D I 42 1 | -
11 Pemenue nuHeiHbIx nudhepeHIuaNbHBIX YpaBHEHUH | 2 2 0
2-T0 TMOpsAIKa ¢ MocT KoddduuueHTamMmu
12 3anayga [ltypma — JInyBums 2 2 0
13 Martpuunas anre0pa, pereHue JTMHEHHBIX CUCTEM 4 2 0
14 Meton TpéxanaroHaiabHON IPOrOHKH 2 2 0
15 3agaya Ha COOCTBEHHBIE YHCIIa U COOCTBEHHBIE 4 2 0
BEKTOPHI
16 Pemenue cucrem nuddepenumanbHbix. YpaBHeHuii ¢| 4 2 0
MOCTOSIHHBIMU K03 purimenTamu
17 UYucnoBsle psiibl 4 2 0
18 CreneHHbIE PSIIbI 2 2 0
19 OpToroHanbHbI€ psIbI 2 2 0
20 basoBble nouATHs Teopuu pyHKIMM 2-X ,3-X mepe- 2 2 0
MEHHBIX. YaCTHBIE TPOU3BOIHEIE,
21 OKcTpeMyMbl GYHKIUI IBYX TEPEMEHHBIX. 2 2 0
HauOonpInre n HAaMMEHbBIITNE 3HAYCHUS

22 KpuBonunelinbie UHTErpaibl 4 2 0
23 JIBOWHBIE MHTErPAJIbI 4 2 0
24 TpoitHble UHTETpAIIBI 2 2 0




25 Teopus nonst 2 2 0

) I B L 42 2 | -
26 Pemenne ofHOMEPHOTO YpaBHEHUS TEILIONPO- 4 3 0
BOJIHOCTH MeToJIoM Dypbe
27 Pemenne oqHOMEpPHOIO BOJIHOBOTO YPaBHEHUS 2 3 0
MeronoMm Dypse
28 Pemenune neymepHoro ypaBHeHus Jlamnaca metogom 4 3 0
dypbe
29 UucneHHble METOABI pemieHus auddepeHnanbHbIX 4 3 0
ypaBHEHUH C HAYAIbHBIMU ¥ TPAHUYHBIMH YCIOBUSIMU
30 CeTouHBIi METOJ pELIEHUs] YPABHEHUS TEILIONPO- 2 3 0
BOJHOCTH (SIBHAsI U HESIBHASI CXEMBI).
31 CeTouHBII METOJI pelICHHUS] BOTHOBOTO YPaBHEHHS 4 3 0
32 Certounblii MeTOJ pelieHus ypaBHeHus Jlamnaca u 4 3 0
Ilyaccona
33 Metox nepeMeHHBIX HAapaBJICHUH sl TBYMEPHOTO 2 3 0
yYpaBHEHUS TEIUIOMPOBOIHOCTH
34 Crneuunanbable QYHKIIUU U UX IPUMEHEHHE 2 3 0
) I mmememmemmeeeeeeeeeeeeeeeeees 28 3 | e

Ilepeyenb y4eOHO-METOAMYECKOTO O0eclme4YeHHs] CAMOCTOATEJbHOH pPadoThI
o0yyauuxcst Mo JUCHUNJINHE
1. Undopmarmonnas cuctema «EanHoe OKHO J0CTyma K 00pa3oBaTeIbHBIM
pecypcamy» [DnekTpoHHbIH pecypc]. — Pexxum goctyna: http://window.edu.ru/
2. Moodle
3.Bce nekunu ¥ JOMAIlHUE 3aJaHUs CUCTeMaThYecKy BeikiaaeiBaroress B Cloud.rshu.ru

6. OueHouyHble cpeacTBa s TeKYIIero KOHTPOJISI yCIeBaeMOCTH U
MPOMEKYTOYHOM ATTeCTAMY M0 HTOTaM OCBOEHHS TUCIHUTIIUHBI

VYdyer ycneBaeMOCTH KaXKJIOTO OOYYalOLIerocss MO AUCHUIUIMHE OCYIIECTBISIETCS IO
100-6ammpHOM mIKane. MakcuMallbHOE KOJIMYECTBO OaJIOB 110 AUCITUTUINHE 32 OJMH CEMECTpP —
100:
- MAaKCHMaJIbHOE KOJIMYECTBO 0AJTOB 32 BHITIOJHEHHE BCEX BUIOB TEKYIIEro KOHTPOs — 60,
- MaKCHUMaJIbHOE KOJMYECTBO 0aJlioB 3a MOCeHIeHUE IEKIIMOHHBIX 3aHsATHi —10
-MaKCHUMaJIbHOE KOJMYESCTBO OAJIOB 32 MPOXOXKICHHIE MPOMEKYTOUHOH arTectanuu —30
- MaKCHMaJIbHOE KOJTMYECTBO JOMOIHUTENbHBIX OamioB —15.

6.1. Tekyuuii KOHTPOJIb

TOTOBBINM ONMPOC, METOJUKA BBIMOJTHEHUS] U KPUTEPUHU OLEHUBAHUS TEKYIIETO KOHTPOJIS
[0 pas3fesiaM JUCHUIUIMHBI IpeacTaBieHbl B (DoHAE OLICHOYHBIX CPEACTB IO JIAHHOU
JTUCIUIIINHE.

6.2. IlpomeskyTOUHAs aTTECTALMS

dopma MpOMEKYTOUHON aTTECTALUHU 10 AUCIUIUIMHE —IK3aMeH

dopma npoBesieHHs SK3aMeHa: MUCbMEHHO 1o OwietaMm. B Ousere 1Ba TeopeTHUYECKUX
BOIIPOCA U OJIHA 3aj/1a4a.



http://window.edu.ru/

Ilepeyenn BOonpocoB no BeicuIeil ajredpe Ajs MOATOTOBKH K IK3aMeHY 3a NepBblIi
cemecTp.
1. Ompegenurenu N-ro mopsaka. CnocoObl Beumcienusi. Csoiictsa. IlpuBencnue
OIIpEAEIUTEIN K TPEYroabHOMY BUAy MeTogoM ["aycca.

2. BekTopHas anredpa. Onpenenenue Bektopa. PaBencTBo BekTopoB. KommuHeapHOCTH U
KOMILUIAHApHOCTh BEKTOpOB. Hynesoil BekTop. EnuHuunblil BekTOp. JIMHEHHBIE omepanuu C
BEKTOpPAaMM M CBOMCTBa 3THX onepauui. CKalsspHOE, BEKTOPHOE M CMELIAHHOE YMHOXCHHE
BEKTOPOB U CBOMCTBa 3THUX omepauuil. ba3sucHble BEKTOpbl B 2-X MEPHOM U TPEXMEPHOM
IIPOCTPAHCTBAX.

Bekroper B koopauHatHO# (opme. KoopauHaTel eIMHUYHOTO BEKTOpa (HAIPaBISIONINE
KOCHHYCBI). JINHElHbIE ollepaluy BEKTOPOB B KOOpANHATHOHN popme. CkansipHOe, BEKTOPHOE U
CMEIIaHHOE MTPOU3BEJICHNE BEKTOPOB B KOOPIWHATHOM (hopme.

VYcioBre OpTOrOHaJILHOCTH, KOJUIMHEAPHOCTH U KOMILUIAHOPHOCTH B KOOPAMHATHOH (opme.
Brluncienue KkocuHyca yriia Mexy BEKTOpaMU 4epe3 KOOPAUHATHI BEKTOPOB.

3. Jlunernple BekTOpHBIC N- MEpHBIC IpocTpaHCcTBA. Ompenenenne N- MepHOro
BeKkTOpa. JIuHeiHsle omepanuu ¢ Bekropamu. CkansspHOEe yYMHOKeHHE BeKTopoB. Hopma
BekTopa. HepaBenctBo Kommu-byHskoBckoro. Bsruucnenue KOCHUHYyCa yIila MEXAy
BekTopamuJIuHeiiHas He3aBUCUMOCTh BeKTOpoB. basuc B N- MepHOM BeKkTOpHOM
npocrpancTBe. CBsi3p MEXIy JMHEMHONM HE3aBUCUMOCTBIO U OPTOTOHAJIBHOCTBIO BEKTOPOB.
OproroHanbHbII 1 OPTOHOPMHUPOBAHHBINA OA3HCHI.

4. AHanuTHUYecKas T€OMETpPHs Ha IIOCKOCTH. JIeKapTOBBI CHCTEMBI KOODPIMHAT, MX
kinaccupukanusg u npeoOpazoBanus. [lomsipHas cucrema koopauHar. CBsi3b JEKapTOBOU
CUCTEMBI KOOPJIMHAT C NOJIAPHOW. BbluncieHue rioniaayd TpeyrojbHUKAa 4epe3 KOOpAUHAThI
€ro BepIIrH. Y paBHEHHE NPSMOM € YIIIOBBIM K0 hULIeHTOM. Y paBHEHHE MPSIMON B OTPE3Kax.
VYpaBHeHHE MNpsAMOH, NPOXOASAINEH Yepe3 JABE 3aJaHHble TOYKH. YPaBHEHHE MPSAMOI,
NPOXOAAIIeH uepe3 3aJaHHYI0 TOUYKY C 3aJaHHBIM YIJIOBBIM KodddummentoMm. OoOmee
ypaBHeHue npsMon. HopmanbHOe ypaBHEHUE MNpPSAMOM. YpaBHEHHE IPAMOM, MPOXOMSIICH
yepes 3aJaHHYI0 TOUKY MapaJuIeIbHO 3aJaHHOMY BeKTopy HaxoxkneHue pacCTOsIHUS OT TOYKH
10 npsaMoi. CpaBHUTb MOHATHUSI omKaIOHeHueu paccmoanue. HaxoXneHne pacCTOSHUS MEXIY
napajuiebHbIMU NpsMbIMU. [TocTpoeHne ypaBHEHUSs! OMCCEKTPUCHI yTiia.

Kpussie BTOporo nopsijika. I'eomerpuyeckue onpeaeaeHus OKpy>KHOCTH, 3JUIUIICA, TUIIePOO0-JIbl
n napabonbl. KaHOHMUYECKHE ypaBHEHHsSI KPUBBIX BTOPOIrO MOpSAKA: OKPYKHOCTH, JIUIHMIICA,
runepOosiel U napabonsl. [IpuBeneHne anreOpanyeckoro ypaBHEHHs 2-TO MOpsAAKa K OJAHOMY
13 KAaHOHUYECKUX YPaBHEHHU KPUBBIX BTOPOIO MOPSAKA.

5. AHanuTHyeckas T'C€OMETPHsS B TPOCTPAHCTBE. BHIBOJA ypaBHEHHWH IUIOCKOCTEH:
YPaBHEHHUE IUIOCKOCTH TI0 JIBYM BEKTOpaM M TOYKE, JIEKAIUM Ha 3TOH IJIOCKOCTH, YPaBHEHHE
IJIOCKOCTH 1O TPEM 3aJJaHHBIM TOUYKAM, JIEKAIIMM Ha 3TON IJIOCKOCTH, YPAaBHEHUE TUIOCKOCTH B
OTpe3Kax, o0llee ypaBHEHUE IUIOCKOCTH, HOpPMajbHOE YpaBHEHHE IUIOCKOCTH. HemonHble
YpaBHEHHUS MJIOCKOCTH.

IloctpoeHne ypaBHEHUH TpPAMON: YPAaBHEHMsI MPSAMOM IO JBYM 3aJaHHBIM TOYKAaM,
ypaBHEHHE MPSMOI IO HANpaBISAIOLIEMY BEKTOpPY M TOUYKE, MapaMEeTPUUYECKHE ypaBHEHUS
IPSIMOM.

[ToBepxHOcTH BTOpOro nopsnaka. [Ipumepsl KaHOHUYECKUX YpaBHEHHWH MOBEPXHOCTEH 2-TO
nopsiaka: cdepa, UIMIICOU, OJHOIMOJOCTHBIA THMIEepOOION ], ABYMOJIOCTHBIA THIIEPOOIION],
IIMNTHYECKUH mapabonouns, runepOonnyeckuil mapadoaousi, KOHyc BToporo nopsiaka. [Ipu-
Mepbl KaHOHMYECKHUX YPABHEHMM LMIMHAPUYECKMX IIOBEPXHOCTEH BTOPOro MOpAIKAa —
YPaBHEHHUSI AJUTMITUYECKOT 0 MapaboIndecKoro 1 runepOoJIn4ecKkoro HUIMHIPOB.

6. Anrebpa KOMIUICKCHBIX YMCEII. Anrebpandeckas GopMa U apu)MeTHIECKUE JTEHCTBHS.
Comnpsok€HHble uncia uMX cBoiictBa. ['padmueckuit o6pa3. Tpuronomerpuyeckas ¢opma.
Apudmernueckue NeicTBUS B TpUuronomerpudeckoit popme. Bozpenenue B crenens. @opmyna
MyaBpa W WU3BJIE€UCHHE KOpPHSI B TpUroHOoMeTpuueckoil Qopme. Dopmyna Diinepa,




nokaszatenbHast popMa, BO3BEJCHUE B CTEIICHb U M3BJICYCHUE KOPHS U3 KOMIUIEKCHOTO YHCIa B
noKasareiabHou opme.

/. Anre0pa MHOTOWICHOB U JpOOHO-pAIlMOHAIbHBIC BBIPAKEHUS. Onpenencuue
MHOTO4IeHa (mojauHoMma). PaBeHcTBO MHOrowieHoB. HyneBoit MHorowieH. EnnHuuHBII
MHoOrouseH.JIuHeliHple onepauuu ¢ MHorowieHamu. Onepanus yMHOKEHHMSI MHOTOYJICHOB.
Kopuu wmnorounenoB. KpatHocTh kopHs. PasnojkeHue MHOTOYJ€HOB Ha MHOXUTENIU B
MHO>KECTBE KOMIUIEKCHBIX YMCEJI U B MHOXECTBE JEHCTBUTENBHBIX uuces.Teopema besy.
O600meénnas Teopema Buera.

JlpoOHo-panmoHanbHble  BelpakeHHs. IlpaBunbHble  apoOu. HenpaBuibHble — 1poOw.
[Ipocreitmme apobu. Paznoxkenue apobOeit Ha mpocteimmue. [IpeobpazoBaHue HeNpaBUIBHBIX
npo0eit B cyMMy MHOTOUYJIEHA U TTPaBUIILHOM 1pOOH.

Ilepeyenb nmpuMepoB MO BbICHIECH ajredpe sl MOATOTOBKM K 3K3aMeHY 3a INepPBbIil
cemMecTp:

1 1 1
1.BbIuKCIIUTE ONPENEIUTEND | 1 0 1f
-1 -1 0

2. Jlans1 Bextopst AB = {a; 6; B}u BC = {2; —3; 5}. Haitaure cymmy « + f, eciu Touku A,
B, Cnexat Ha OHOM MPSAMOM.

3. Haiimute ckamspHoe Mpou3BencHHE BEKTOpPoB 2a+ b u a— 2b, ecau yron MexIy
Bextopamu a u b pasen 150°, |a| =+/3, |b| = 2.

4. Haiinute cymmy KoopamHar Bekropa b = {x,y, z}, komumHeapHoro Bekropy a = {2; 1; —1},
eciu ckaisipHoe npousBenacuue (b, a) = 3.

5.CocraBbTe ypaBHEHHE MPAMOMA, IPOXOIAIIEH Yepes Hayaao KOOPIUHAT U TOYKY
A(—2;-3).

6. CocraBpTe ypaBHEHHE TPAMOM, MPOXOAsIIeH depe3 ToukyA(2;5) u orcekaromeil Ha ocu
OpIMHAT OTPE30K b = 7.

7. CocTaBbTe ypaBHEHUs TPSMBIX, IPOXOIANMX depe3 Touky M(—3; —4) u mapauienbHbIX
OCSIM KOOpJIMHAT.

8. Ompenenute OCTPHIA yroll MEXAY NpsAMbIMUY = —3x +7 u y = 2x + 1.

9. lokaxxute, yto npsimble 4x — 6y + 7 = 0 n 20x — 30y — 11 = 0 napajuienabHbl.

10. Hokaxwure, uto psiMbie  3x — 5y + 7 = 0 u 10x + 6y — 3 = 0 nepneHauKyISpHBI.
11. CocraBbTe ypaBHEHHUE MPSIMOIA, poxosiieii uepes toukn M(—1;3), N(2;5).

12. Nokaxwure, uto npsamble 3x — 2y +1 =0 u 2x + 5y — 12 = 0 mnepecekarorcs u
HaITe KOOPAMHATHI TOYKH ITePEeCEeICHUSI.

13. IIpuBeauTe ypaBHEHNE K KAHOHUYECKOMY BUAY M YCTaHOBHTE BUJI 3TOM KpuBoil. CocTaBbTe

ypaBHEHHUE TPSIMOIA, mpoxoasieii uepe3 Touky M (—2; —5) napamnensHo npsmoit 3x + 4y +

2=0.

14. IlpuBeauTte ypaBHEHHE K KAHOHUYECKOMY BHUY M YCTAaHOBUTE BUJ] 3TOM KpUBOH
x*2+4y?+8y+3=0.

15. IIpuBenuTe ypaBHEHHE K KAHOHUYECKOMY BUY M YCTAaHOBUTE BHJI ATOI KpUBOiA



x2+ 2y — 4y +4x = 0.

16. Ilpuseaute ypaBHennex? — y% — 6x + 10 = Ok kanoHudeckomy Buay.Kakas kpupas 2-ro
MOPsIIKAa UMEET TaKO€ YPABHEHUIT?
17. Ilpusenure ypaBHenue4dy? + 8y — 2x — 1 = Ok kaHoHM4eckoMy Buay.Kakas kpuBas 2-ro
MOpsiJIKa UMEET TAKOE YPaBHEHUI?
18. Manwr nBe Touku A(1; 3; —2) u B (7; —4; 4). [loctpoliTe ypaBHEHHE IIOCKOCTH,
poxosuiel uepes ToukyB nepnenaukynspHo orpesky AB.
19. CocraBbTe ypaBHEHUE IJIOCKOCTH, TIPOXoIsie yepe3 Touky A (—2; 7; 3) mapauiensHo
mwiockoctd x —4y +5z—1=0.
20. Hanuimute ypaBHEHHE MIJIOCKOCTH, MPOXOAAIIEH uepe3 Hauano KOOpAUHAT U TOYKU
A(3;-2;1) u B(1;4;0).
21. Haiimuteyrou, 00pa30BaHHBIMIIPSIMBIMA

x—1 y+2 z-5 x y—-3 z+1

3 6 2 2 9 6
22. CocTaBbTe ypaBHEHHUs NPAMOM, mpoxosmiei yepe3 Touky A(1; —1; 0) mepneHauKyIsipHO
TUIOCKOCTH

2x —3y+5z—-7=0.
23. Hamwmmure ypaBHEHHWE IUIOCKOCTH, NPOXOJAIICH dYepe3 Havajao KOOpJAWHAT Tep-
MEeHANKYISPHO TPSIMON
x+2 y-—-3 z-1
4 5 =2
24. CocTaBbTe ypaBHEHHE IUIOCKOCTH, Mpoxopsmied yepe3 Touky A(4; —3;1) mapamiensHO
MIPSMBIM

6 2 -3 5 4 2
25. Ha KOMIUIEKCHOH IUIOCKOCTH H300pa3uTe BCE TOYKH, JUII KOTOPHIX BEPHO HEPABCHCTBO
0<Imz<1.
26. Ha KOMIUIEKCHOH TUIOCKOCTH H300pa3uTe BCE TOYKH, JJISi KOTOPBIX BEPHO HEPABCHCTBO
1< |z+2| <2
27. Ha KOMIUIEKCHOH TUIOCKOCTH HW300pa3uTe BCE TOYKH, JJII KOTOPHIX BEPHO HEPABEHCTBO
|z| = 2.

x 'y z x+1 y—-3 z—4

2x .
28. Pa3ioxuTe 1B IPABIIBHYIO IPO0h 7 sxrc  Hampocreiume.
x+1 .
29. PaznoxuTe 1Be MpaBUIbHYIO ApOOh —1)? Ha MpOCTEHUIINE
x_
X3
30. IIpencraBpTe HEMPABMWIHHYIO IPOOH 732" BUAC CYMMbI MHOrOWICHA 1 MPaBUJILHON
npoOu. ITonyueHHYIO TpaBUIIbHYIO IpOOb Pa3sIoKUTE Ha MPOCTEHIINE.
3
x°+3

31. HpeI[CTaBBTC HCMIPaBHUJILHYIO I[pO6B B BUJIC CYMMbI MHOTOYJICHA U

(x+1)(x-1)
npaBWIbHOM po0u. [lomydeHHyIo MpaBMIIbHYIO APOOb Pa3IoKUTE HA MPOCTEHIINE.

32. Pemute cucremy metogoM Kpamepa

2x +z =6,
3x —4y = =2,
2y —z = 2.

33. Pemmre cuctemy metonom ["aycca



2x +z =6,
3x —4y = =2,
2y —z = 2.

IlepeyeHnb BONPOCOB 10 MATEMATHYECKOMY aHAIU3Y(PYHKIUI OTHOTO
NMepeMEeHHOT 0K IK3aMeHYy 3a MepBbIil ceMecTp.

1. dyakum, Kiaccudukanys U cBoicTBa.Onpenenenne pynkuuu Criocodsl 3a1aHus
¢byHkuuu. Bunel ananuTiHueckoro 3agaHus (QyHKIMU: ABHBINA, HEABHBIHN, TapaMeTpHUECKUI.
OcHOBHBIE CBOICTBA: 00JaCTh ONpeeeH s, 4ETHOCTh, HEYETHOCTh, MOHOTOHHOCTb, KOPHH,
NEPUOMYHOCTb U NEPHUO.

2. Teopus IpeaeIoB M TEXHUKA BRIUHUCIICHHS. HempephIBHOCTD. OCHOBHbIE TTOHSA-THS
U OIIpe/IeNIEHUS: OKPECTHOCTh TOUKH, TPAHUYHbIE U BHYTPEHHUE TOUKHU, IIPEEIIbHBIE TOUKH.
Omnpenenenue npeaena Gpynakiuu B Touke (mo Komm). [Tonsarue 6eckoHeuHOTO TIpeiena.
CnoiictBa npenena. EnuncrBeHHoCTh. AuTuBHOCTE. OHOpOoaHOCTE. [Ipenen mpoussene-
Hus. [Ipenen otnomenust. Ilepexon k mpenenny B HepaBeHCTBAxX (CBOMCTBO MOHOTOHHOCTH).
Teopema o cxxatoit pynkuuu. [Ipenen komnozuun GyHKIHA.

TexHuka BbluMCIIeHUs NpeenoB. Bunel HeonpenenéHHocTel U UX packpbiTie. OnpeaeneHue
0ECKOHEUHO MaJIbIX M UX cpaBHeHHUE. CBOCTBa OecKOHEYHO MabiX. CITMCOK OCHOBHBIX
HKBUBAJIEHTHBIX 0€CKOHEYHO MasbiX. OCHOBHOE CBOMCTBO SKBUBAJIEHTHBIX OECKOHEUHO
Manbix. OnpeneneHne 0eCKOHEYHO OOJBINNX, X CPaBHEHHE M CBOicTBa. OCHOBHOE CBOMCTBO
HKBHBAJICHTHBIX OECKOHEUHO 0O0JbIINX. PackpbiTre HeonpeaeaéHHOCTEN C TOMOIIIbIO
HKBUBAJICHTHBIX OECKOHEYHO MaJbIX U OeCKOHEeYHO Oosbumx. [lepBblii 1 BTopoi
3aMeyaTesIbHbIE IPeeIbl.

HenpepeiBHOCTh. OmpeneneHne NpupameHus apryMeHTa u pupanieHus GyHKINH.
OnHOCTOPOHHUE MpeIesbl B TOUKE: JIEBOCTOPOHHUM U MpaBOCTOPOHHUN. Tpu onpeneneHus
HETPEPBIBHOCTH (DYHKIIMH B TOYKE M UX B3aMMOCBs3b. Onepanuy HaJl HeNPEepHIBHBIMU
(GYHKLIMSAMU B TOUKE: CI0KEHUE, YMHOXKEHUE, JeJIeHre, KoMIo3ulus. HempepbIBHOCTb
¢byHkuy B o6nactu. OJHOCTOPOHHSS HENPEPHIBHOCTD.

OcHoBHbIe cBOMCTBa (DYHKIIMI HENpepbIBHBIX Ha oTpe3ke./[Be TeopeMbl Beiiepiutpacca,
teopema Ko, Teopema bonbriano—Komu. Teopema o HenpepbIBHOCTH 00paTHOM (QyHKIIMH.
HenpeprIBHOCTB 351eMEHTapHBIX QYHKIUH.

Touku pa3pbiBa U ux kiaaccupukanus. Pa3peiBbl nepBoro pojaa, ycTpaHUMbIE pa3pbiBbl. Pa3-
pBIBBI BTOpOro poja. IlpuBectu mpumepsl rpadguyueckux o06pa3oB pa3pbIBOB IEPBOIO U BTOPOTO
pona.

3.[IpousBoanHas, nuddepeniman, cBoiicTBa U TexHUKA TUDdHEepeHITMPOBAHUS.
Onpenenenue npou3BogHoN. uddepenunpyemplie GyHKINN, HENMPEPHIBHO U depeHIu-
pyemble GYHKINH, I1agkue QyHKIUH. 3HaTh OCHOBHYIO TaOJIUIy IPOU3BOIHBIX 3JI€MEHTapHBIX
¢yHkuii. OCHOBHBIE CBOMCTBA MPOU3BOAHBIX: aJAMTUBHOCTh, OJHOPOIHOCTD. Jnuddepeniu-
pOBaHUE NMPOU3BECHHS U OTHOLIeHUs GyHKUMH. [TuddepenipoBanue KOMIO3UIUN
(GyHKIMH, 0OpaTHBIX U MapaMeTPUUECKH 3aJaHHbIX PpyHKUMH. Jlorapupmudeckoe
muddepennmpoBanue (aBa crocoda). [Ipasuio Jlonurans Uit HaX0XKJISHHUA Ipeena
oTHomeHus GyHKuN. Or3nueckuil 1 TeOMETPUUYECKHI CMBICI TPOU3BOIHOM.
Huddepennnan.Onpenenenune nudpdepenimana GyHKIUN U €ro TeOMETPUIECKUIA CMBICII.
Huddepennunan aprymenta. OCHOBHbIE CBOHCTBaA JuddepeHIana: OAHOPOIHOCTh, aIUTUB-
HOCTh. Jlnddepentuan npousBeaeHus. Beipakenne mpou3BoHOM uepe3 nudpepeHmans.

4. TlonHoe HCCIICAOBAHUC d)VHKI_II/Iﬁ C MOMOIIBIO IMPEACJIOB U ITPONU3BOAHBIX.
Acumnrotsl. Knaccudukanus acumnror. OnpeaeneHne HakIIOHHOW acumnToTsl. Heo6xo-
JMMOE yCJIOBHE CYIIECTBOBAHUS HAKJIOHHBIX aCUMITOT. BhluncieHne napaMeTpoB HaKJIOHHOU
acUMNTOTHL. ['opr30HTaIbHBIE aCUMITOTHL. BepTrkanbable acuMntoTsl. Heo6xoaumoe
YCIIOBUE CYIIECTBOBAHUS BEPTUKAIBHBIX aCUMIITOT.




Haxon(;[eHHe HHTCPBAJIOB MOHOTOHHOCTHU (I)YHKI_[I/II/I C MOMOIIBIO MTPONU3BOJHBIX.
Omnpenenenue Touek dkcTpemyma. CrarmoHapHasie Touku Auddepennupyemsix GyHKIui. /[Ba
AOCTAaTOYHBIX YCJIOBUA CYIICCTBOBAHUA TOYCK MAKCUMYMa WJIIM MUHUMYMaA.

Haubomnbiiee 1 HanMeHbIIee 3HAYCHHSI HENMPEPHIBHON (DYHKIIUU. AJITOPUTM HaX 0K ICHHSI
HanOOJIBIIET0 U HAMMEHBIIET0 3HaYeHU! auddepenunpyemoit pyHKIuu. BoITyKiIoCTh
rpaduka GyHKIUU BBepX U BHU3. Touku nepernda. OnpenencHue BUIa BBITYKIOCTH |
HAXO0XJICHUE TOUYEK Mepernda ¢ MOMOIIbIO BTOPOM MTPOU3BOTHOM.

5. HeonpenenéHHpl MHTETpajl, CBOMCTBA M TEXHUKA UHTETPUPOBAHUS.
OCHOBHBIE TOHSITHUS U OMPCACIICHUA: ITOABIHTCIPAJIbHAA (byHKI_[I/ISI, MMOABIHTCI PAJIBHOCBBIPA-
KCHHUE, IepeMEHHasi HHTETPUPOBAHUS. 3HATh OCHOBHYIO TaOIHIly HHTErpaiioB. CBS3b MEXKITY
muddepeHIpoBaHneM U HHTerpupoBanreM. CBOMCTBa HEONPEACAEHHBIX HHTETPATIOB: OJTHO-
POIHOCTb, AJTATHBHOCTb.

TexHuka nHTErpupoBaHus. MeTos pa3inoxKeHus, METO/ [T0ICTAHOBKH, UHTETPUPOBAHUE 10
qacTsaM (¢ BbIBOIOM (popmyiibl). IHTEerpupoBanue ApoOHO-palMOHATBHBIX

¢bynkuuit. IHTerpupoBaHie HEKOTOPHIX TPUTOHOMETPUUECKUX (DYHKIIUMA.

6. OmnpenenéHHBIM HMHTETPa, CBOHMCTBA M CHOCOOBI BBIYMCICHUS.IlocTpoeHue
MHTETPAIBHOM CYMMBI UM OIpEICICHUE ONPENENEHHOTO  MHTErpaia. Y ClOBHS
uHTEerpupyeMocTi.CBONUCTBA: OJHOPOJHOCTD, aVIMTUBHOCTh MO MOABIHTErPAIbHON (yHKLNH,
aJJIMTUBHOCTD 110 00JIACTH MHTETPUPOBAHUS, MOHOTOHHOCTb, TEOPEMA O CPEIHEM, COXPAHEHUE
3HAKa, CBSA3b NIPEJEIIOB UHTErpUpoBaHus. OLleHKa 3HaYE€HUI UHTErpaja.
Beruncnenmne.@opmyna Heiorona — JleliOauma. Meron moAcTaHOBKH, GopMysia WHTETPUPO-
BaHUs 10 yacTAM. VIHTerpupoBaHue 4€THBIX M HEUETHBIX (DYHKIMHA 10 CUMMETPUYHOMYHUHTEP-
Bary. HecoOCTBeHHBIE MHTETPAJIBI TIEPBOTO POJIA, X BBIUYMCIIEHUE C TIOMOIIBIO TPEIETIOB.

Oproronansuele cucremsl dyukimii. OnpeaeneHue. IIpumepbl TPUTOHOMETPUYECKUX

of . kmx kmx)®
CHUCTEM OPTOrOHaJbHBIX ¢byHKIMH, Sin — Cos—/— Ha OTPE3KE
k=0

. kmx krx) . k) krx)

[—1,1],{sin—, cos— u {sin— ,1cos — Ha otpe3ke [0,1].
L U Jk=0 U k=1 U Jk=0

1. FCOMCTDI/I‘IGCKOG IIPUIJIIOKCHHUC OHDeI[eJIéHHOFO HHTErpajia.Brruncienue mio-

aau miockux ¢uryp. BeiBoa hopmysbl BEIUMCIEHUS! JUTMHBI IIOCKOM KprBO#. BriBog dop-

MYJIbl BEIYUCIIEHUSI 00BEMa Tesla BpaLeHHUS.

8. bazoBble MOHATHA TeOpuH HUddhepeHIMATBHBIX VDABHEHHH.

Knaccudukanus  ypaBHEHMH.MOPSAOK,  JUHEWHOCTh,  HEJIMHEHHOCTb,  OJHOPOJHOCTH,
HEOJJHOPOJHOCTb, C MTOCTOSTHHBIMH KO (GHUIIMEHTAMU U C IEPEMEHHBIMH KO3 PUIIMEHTaMH.
Krnaccudukanus pemenuii. oOuiee pemieHue, o0muid HHTerpal,yacTHoe peuieHue,lIpocrenine
auddepeHnanbHble ypaBHEHHs HEpBOrO MOPs/IKA M CHOCOObI UX pElIeHHs. YpaBHEHHs C
pa3ieNEHHBIMU NIEPEMEHHBIMM M YPaBHEHHs C Pa3leiIOIIMMUCSA NEpEeMEHHbIMHU. Perenue
auHeiiHoro  nuddepeHnranrbHOr0  ypaBHEHHS IEpPBOro  MOpsiAka C  HNEpPEeMEHHBIMU
kodpunrentamu meros oM S.bepuynnu. Pemenue ypasuenus . bepHynnu — HeauHeRHOTro
g depeHINaTbHOTO YpaBHEHUS MIEPBOTO MOPSIIKA ¢ IEPEMEHHBIMU KO3 puiineHTamu.

IlepeyeHb NPUMEPOB 10 MATEMATHYECKOMY AHAJM3Y (PyHKIMIT OTHOTO EPEMEHHOI0
KJK3aMeHY 3a NepBhIil cemMecTp:
1. BsruncnuTe npezesn ¢ TOMOIIbIO SKBUBAJIEHTHBIX OECKOHEUHO MaJIbIX

sin 15x _ sin? 3x - (e®*—1)?
A tgl10x 30 In(1+ 9x2) " *50 x sin 3x

2. Brmancnure npeacii ¢ TOMOIIBIO S9KBUBAJICHTHBIX OECKOHEUHO OOJIBIINX



" 9x7 + x° o Tx*—x . 5x>+4+x*—-13
im ——. im ———. lim )
x--00 12x5 + x2°  x5+015x3 + x2° x>+ 4x7 — 6+ 25
3. BoIUMCIHMTENPEAENCIOMOIIBI02-T0 3aMEYATEILHOIO IpeIesia

mx X \* In(a+x) —Ina

. k . .
lim (1 + —) . Lim ( ) . lim
X—00 X x—+0o \1 4+ x x—>+0 X

4. Haiigure 0JHOCTOPOHHKE Npeenbl (PYHKIMIB 3aJaHHOH TOUKe

sinx, x < T, — y2
xo=m  fO0)={ xo = 1, f(x)={‘/4 *,oox<l

X, XZ2T. x—2, x=1
5. Hccneayiite QyHKIMIO Ha HEPEPHIBHOCTH B 3aJaHHOM TOUYKE
1
2x%2 —x—1 2x—1
f(x) =—5———— BTOuKe X[ = 2. fx) =— B TOUKe X, = 1.

6. HccnenyiiTe QyHKIHIO Ha HETIPEPHIBHOCTD B 3aJaHHON 00JacTH

1 1
Ha oTpeske [1;5]. f(x) =

flx) =

Ha oTpe3ke[1; 25].

(x=5)(x-1) x? —26x + 25
7. Haiinute TOYKM pa3pbiBa QYHKIUH U ONPEIEIIUTE UX POJ
1 [x + 1] x?2 -9 sin x
f(x)_(x—S)(x—l)' f)=—""7 fO=" [fO=—

8. HaiinuTte npon3BoaHyIO QYHKIIUU

x
f(x) =In(5x3 —x). f(x) =arctg(lnx). f(x)=1n? <arctg (§)>
9. Haiigure npou3BOIHYIO MapaMeTPHUYECKH 331aHHON (PyHKINU

t+1 t—1 5 s -
X=—0 Yy == x=1t°y=3t. x=cos’x,y =sin’x.
10. HaiinuTte mpon3BOAHYIO (QYHKIIMHU C TOMOIIBIO JIoTapudmudeckoro auddepeHnrpoBanus

f(x)=x"*  f(x) =cosx*™*.  f(x) = x".
11. HaiiguTe npeaen ¢ moMoibto npasuia Jlonurans

In(sin15 x) | In x e*

im —. lim —.

x—0 In x xX—-+o0o X x—+00 x3
12. CocTaBbTe ypaBHEHHE KacaTebHOM M HOpMaIU K rpaguky QyHKuun y = 2x% — 6x + 3B
Touke ¢ abcuuccoit xy = 1.
13. B kakoii ToUKe MIOCKOCTH KacaTelbHas K rpadguky GyHknun y = In x mapamuienpHa
psAMON
y=2x+5?
14. HaiiguTe yrosm, moa KOTOPbIM TepeceKaroTcsl rpauku ABYX QYHKIMMA

y2=2x ux*+ y?=8.
15. B KakKX TOYKaX IJIOCKOCTH KacaTelbHas mapabole, ypaBHeHHe KOTOpoit y = —x2 + 4x —
6,
HaKJIOHEHA K OCH a0cIucce mof yriaom 45° unm nmapainenbHa ocu adciucc?



16. Haiinure nuddepeniman GyHKIuN

y =arctg\x , y=x*Inx, y= xtgx.
17 Viccnenyiite (pyHKIHMIO HA ACUMITOTHI

6x3 2x? x3

Y= _—4 YT x+1 y_(x+1)2'

18.HaiiguTe mHTEpBaJIB BO3pACTaHUs U YOBIBaHUS (PYHKITUN
y=x3-6x2+5 y=(x-2)2 y=In(x?-2x+4).
19. Haitnure skcTpeMyMbl GyHKIIUH
y=x3-3x+1 y=e y = x — arctgx.

20. Haiinure Touku neperuna 1 MHTEPBAIBI BBITYKIOCTH BBEpX U BHHU3

x%—4x45

x2

— 42
y=x3-5x24+3x—-5 y=e*. y=xe™*.X
21. HaiiuTe HHTErpai ¢ MOMOIIbIO HHTEIPUPOBAHHUS 110 YACTAM

f 3x sin 2xdx. f 3x e ¥ 2xdx. J Ln 7x dx.
22 IlpounTerpupyiite ApoOHO PaMOHATIBHYIO (PYHKIIUIO
f x P f x+3 g J X g
xz— 4% -1 X2 —5x+6 "

23. Bo3pMuTE HHTETPAT OT TPUTOHOMETPHUECKON (HYHKIIMU

fsin3x sin 2xdx. fSinSx cos 2xdx. fSinzx dx. fCosBx cos 2xdx. fCoszx dx.

24. Bpraucnute onpeaeaEHHbI HHTETpa
1 1 e

_ In x
xe *dx. In(x + 3)dx. de.
0 0 1
25.Haitnure oOmwmii naTerpant quddepeHInaIbHOr0 YpaBHEHHS ¢ Pa3AeIEHHBIMU
MIEPEMCHHBIMHE U PElICHHE C HadaabHBIM ycimoBueM y(1) = 1.
xdx = (y + 1)dy. xdx + ydy = 0.
26. HaiinuTe ob1iee pemeHue wivd o0nmii nHTerpat 1udGepeHInaT-HOT0 ypaBHEHUS C
Pa3IeISIFONIMMICS TIEPEMEHHBIMHU U PEIICHUE C HadaabHbIM yeaoBruem Yy (1) = 1.

dy _ 2y
= —. (1+y»)x=yA+x*)dy.
- . AFyOx=yd+xD)dy
27. Haiinute obuiee pemieHre win o0muil uHTerpan audgepeHnnanbHoro ypaBHEeHHs
2x 1
I — oY r— [ I — I —
Y= Y EWY Y T 1y a2 Y = sinx

IlepeuyeHnb BONMPOCOB MO BhICIIEH ajredpe K IK3aMeHy 3a BTOPOii ceMecTp.

1. MarpuyHas aiareopa. Onpenenenne Matpuilbl. JIMHEWHbIE onepalid ¢ MATPULIAMHU U UX
coricTBa. Omepanusi yMHOXEHHSI MaTpUIl M CBOWCTBAa JTOM onepauuu. JInHeiHas
HE3aBHCUMOCTH CTPOK (CTONO1OB). PaHT MaTpuIlpl. DneMeHTapHbIe MPEOoOpPa30BaHUs MATPHUIIBI.
DKBUBAJICHTHbIE MaTpUILIbl. BeIurciieHne paHra MaTpuIlbl C MOMOIIBIO MPUBEACHUS MAaTPHUILIBI K

TpaIlClCBUIAHOMY UJIN TPCYTOJIbHOMY BHUIY.

KBagparaele MaTpuipl. YnciioBass XapakTepUCTHUKA- ONPEACIIUTENb KBaJAPAaTHOM MaTPHIBI.
JuaronaneHple MaTpullbl EnuHuunble matpunel. TpeyronpHbie maTpuiibl. CHMMETpUYHBIE
Matpuubl. OOpaTHas maTpuua. Pemenne matpudnbix ypaBHeHui. [IpeoOpa3oBanus 0a3ucoB

MOMOIIBO MaTpPHUII.



2. JIuHeWHbIe anreOpandecKue CHUCTEMBI. Pacmupennas marpuia cucteMsl. MaTpuia
cuctemsbl. Teopema Kponekepa — Kanennu u ciienctBus u3 He€. PellieHre cucTeMbl METOA0OM
I'aycca ¢ BbIOOpOM TIaBHOTO 3eMeHTa. OnucaTh alrOpuUTM ITOTO0 MeToAa (MPSMOM XOa H
oOpartnbIiii X0 ). COBMECTHOCTh U HECOBMECTHOCTh CHCTEMBI. Pazo0paTh ciiyuail OTCYTCTBUS
pelIeHus, cay4yail eAMHCTBEHHOCTH, PEIICHMs, Cllydail 0€CUMCICHHOTO MHOXECTBA PEIICHUH.
[Toctpoenne (QyHaamMeHTaIbHOW CcUCTEMBbl pelleHud. Perenue cucrteMbl ¢ pa3iMYHBIMU
npaBbIMU 4yacTsAMU. CUCTEMBbI C TPEXAMATOHAIBHBIMU MAaTPUIIAMU W METOJ PEIICHHUS TaKHX
CUCTEM — METOJ TPEXAMArOHANbHOW MNPOroHKU. OAHOpPOAHBIE CUCTEMBI. TpHUBHANIBHOE
pemrenue. [loctpoenue pyHIaMEHTATLHON CHCTEMBI PEIICHUH.

3. 33.[[&‘1& Ha cOOCTBEHHBIE 3HAYCHHUS U COOCTBEHHBIC BEKTOPEI. IlocTanoBka 3agaumn.
CobcTBeHHbIE YKClia U COOCTBEHHBbIE BEKTOpbI. YacTHuHas mpobiieMa COOCTBEHHBIX YHMCEN U
nosiHas podsema. CBoiicTBa COOCTBEHHBIX BEKTOPOB. (COOCTBEHHBIC YHMCIIA TUATOHATBHBIX H
TPEYrOJbHBIX MAaTPHIl. AJITOPUTM PEIICHUs B MPOCTEHIINX ciaydasx (Bce COOCTBEHHBIE YMCia
— pa3HbIe IEUCTBUTEIIbHBIC YUCIIA).

IlepeyeHb BONMPOCOB 10 MaTeMaTHYECKOMYaHAJIU3Y K IK3aMeHY 3a BTOPOii
cemMecTp.

1. InddbepeHnnansapIe YpaBHEHUS 2-TO MOPSJIKA.[loHsTHe nuHEHON He3aBUCHMMOCTH
nByx (ynknuii. [locTtpoenue o0miero pemenust JTMHEHHOTO 01HOPOIHOTO AuddepeHnnanbHOro
ypaBHEHHsI BTOPOTO MOPSIKa C TOCTOSHHBIMH Kod(duimeHTaMu metojom Diiepa. CBsi3b
KOJINYECTBA MPOM3BOJIBHBIX MMOCTOSIHHBIX C MOPSAAKOM YPaBHEHHUSI.

Merton Diinepa. Bei6op aHanmuTHUeCKOro Buaa pemieHus. [TocTpoeHre XapakTepucTHIEC-KOro
ypaBHEHHSI ¥ HaX0X/IeHHE ero KopHei. [TlocTpoeHne o0IIero pemeHus B 3aBUCUMOCTH OT BHJIa
KOpHEH XapaKTepUCTHUECKOTO YPaBHEHHS: pa3HbIe JCHCTBUTEIbHBIC KOPHHU, KOPEHb OJMH
KPaTHOCTH 2, KOMILJICKCHBIC KOPHH, MHUMBIC KOPHH.

Merton Jlarpamka (METOX BapHalMK IPOU3BOJIBHBIX IOCTOSHHBIX) JUIS PEIICHUS HEOTHO-
POJHBIX JIMHEWHBIX JU(PQPEPEHIMATBHBIX ypPaBHEHHH 2-T0 MOPSIKa C IOCTOSHHBIMH
KO3 PHUIHEHTaMH.

MeToa HeonmpeaenEHHBIX KOY(P(OUIMCHTOBAA penieHus HEOMHOPOAHBIX JIHHEHHBIX
nuddepeHIManbHBIX YPaBHEHHUH 2-T0 MOPSAAKA C MOCTOSHHBIME KO3()(DUIIMEHTaMHU.

Pemenune 3agaun Komu.IMTocranoska 3agaun. Cessb nopsiaKa YypaBHCHHS C KOJIMYCCTBOM
HAauyaJbHBIX YyciaoBUW. Pemenue 3amaun Komwm 1 ypaBHEHUH NEPBOrO MOPSAKA W JUIsS
YPaBHEHUH BTOPOIO MOPSAKA.

2. Pemienue 1nmHeWHBIX cucTeM auddepeHIMAIbHBIX  VPABHEHUN TEPBOTO
MOPSAJIKA ¢ TOCTOSHHBIMH K03 uIlneHTaMu.CHavana paccMaTpUBaeTCs pPeLICHHE
OJIHOPOJIHBIX CHUCTEM METOJ0M Disepa. [ToTom cirydaii perieHust HeOAHOPOIHBIX CUCTEM.

3. UuncnoBble psIbl. Beenenne MOHATHIA: 9MCIOBOM psj, OONMK 4iIeH psaa, 4acTHYHAs
cymma. HeobGxoanmoe yciaoBHE CXOAMMOCTH psifia M JIOCTaTOYHOE YCIIOBHE PACXOJUMOCTH
psana. JIBa HEOOXOAMMBIX M JOCTATOYHBIX YCJIOBHS CXOAMMOCTH YHCIOBOTO psna. JInHelHbie
OIlEpaLlMM HAJl CXOMALMMUCA PSAJAMU: YMHOKECHHE PsAJla HA YHUCIIO U CIIOKEHUE PSIOB.
I[OCTaTO‘IHBIC IIPU3HAKNU CXOJUMOCTH PAOOB C OJOXHUTCIIbHBIMHA
YJIEHAMU:IepBbIi NMPU3HAK CPaBHEHHUS, BTOPOW MPU3HAK cpaBHEHMs, mpusHak [lamamOepa,
panukanbHbIM npusHak Komm, nHTEerpanbHsiii npusHak Kommu. MccienoBanne Ha cXOAMMOCTb
rapMOHUYECKOTO pPsijia U OOOOIIEHHBIX TAPMOHUYECKHX PSAOB C MOMOIIBIO HHTErPAIbHOTO
npu3Haka Komm. HMceciaenoBanue Ha CXOAMMOCTh T'€OMETPUYECKHUX  PSAOB  (pSAIOB
reOMETPUUYECKOIN MPOTPECCHUH).

3Hako4depeayrommecs psaabl. Teopema Jleiibuuna u psaasl Jleibuuma. AGcomoTHAsS U
yCIIOBHasl cXOAUMOCTh. CBOICTBa aOCOIOTHO U YCIIOBHO CXOJSALINXCS PSIIOB.




4. OYHKIIMOHANBHEIC PSAABl M MX MNPWIOKCEHHE. HMHTepBan CXOAMMOCTH psfa.
PaBHoMepHas cxonuMocTb. CBOMCTBA PaBHOMEPHO CXOMSILIMXCS PSAIOB: HENPEPHIBHOCTD
CYMMBbI, UHTETpUpOBaHUE U nupepeHupoBanme psioB.

CrencHHbBIC psiabl.Teopema AGens. MatepBan u pagMyc CXOIMMOCTH CTEIIEHHOTO psja.
BoiBog opmymbl UIS HAXOXKACHUS paguyca CXOAMMOCTH C IMOMOIUIbI0 npu3Haka Jlanambepa
Wy UHTerpaigpbHoro npusHaka Komm. PaBHOMEpHas CXOAMMOCTH CTENEHHBIX PSIAOB Ha
OTpE3KE.

Pag Tennopa. Pasnoxenne Geckoneuno muddepenuupyemoit ¢ynxumu B pan Teinopa.
YcnoBue cxomuMocTH psina. EnuHCTBEHHOCTh pasnokeHuss (QyHkuuu B psg.Paznoxenue
MPOCTEUIINX JIeMEeHTapHBIX QyHKIUi B psia Teiinopa. Psg Maknopena.

MHuorounieHbl _Tensiopa u  MaknaopeHa. I[IpuOmvkEéHHbIE BBIYHCICHUS 3HAYEHUM
GbyHKIUH, TPOU3BOAHBIX M HMHTETPaJioB C MOMOIIBI0 MHOrOWwIeHOB Teiopa u MaknopeHa.
BriBog op-Myn pazHOCTHOW ammpoKCHMAIus MEpBOH M BTOPOW MPOMU3BOJHBIX C ITOMOIIBIO
MHoTrouwieHa Teinopa.

Turonomerpuueckuii psjg_ Dypne.Paznoxenne QyHKIEH 110 GECKOHEYHOMY OPTOIO-
HaJIbHOMY TpUTOHOMeTpuueckoMy Oasucy. [loctpoenne koadp¢puuuentos ®dypwe. Tpurono-
METPUUYECKUHN PsIZT U1 YETHBIX U HEYETHBIX (QYHKIHH.

5. ba3zoBble NOHATHS AJIA (bVHK]_II/Iﬁ HECKOJBKUX MEPEMEHHEIX. [locTpoeHue obiactu
orpeneseHus JUisl QyHKIMK JBYX MMEPEMEHHBIX U TEOMETPHUYECKHI 00pa3 TakKuX (QyHKIIUH.
YactHble mnpon3BoaHbIC W auddepeHIranbl. OnpeneaeHde YacTHBIX ITPOM3BOIHBIX
MIEPBOrO ¥ BTOPOTO IMOPSAKOB. YCIIOBHE PAaBCHCTBA BTOPBIX CMELIAHHBIX MPOHM3BOIHBIX JUIS
(GyHKIIMU JBYX TEpEeMEHHBIX. YacTHbIC MPOHM3BOJHBIC M YacTHBIC NU((GEPESHIIUAIBI, TTOTHBIH
maddepenmman. uddepennuan Broporo mnopsaka. [IpomsBopHas KOMIO3UIUH (QYHKIUIH
(monnast mpousBogHas). JuddepenuupoBanne HeIBHO 3aaHHBIX (YHKIHUH. YpaBHEHHE
KacaTeJbHOW ITIOCKOCTH U HOPMAJTU K MTOBEPXHOCTH.

6. DkcTpeMyMbl (QYHKIMN ABYX IEPEMEHHBIX. HeobXomuMmble YCIOBHS SKCTpEMyMA.
Mpnuorounen Teinopa st GyHKIMHM ABYX IEpeMeHHbIX. BbIBog HE0OXOAMMOIo M J10CTaTod-
HOTO YCJIOBUH CYIIECTBOBaHUS dKcTpeMyMma. HaxoxaeHne HanOoNbINX U HAUMEHbBIINX 3Ha-
yeHU QyHKIMI ABYX nepeMeHHbIX. [locTaHOBKa 3a7aud Ha HaXO0XKJI€HUE YCJIOBHBIX 3KCTpe-
MyMOB. Pelienue 3agad Ha yCJIOBHBIM 3KCTpeMyM MeTooM Jlarpanxka. 3ajgada Ha yCIIOBHBIN
AKCTPEMYM JJIsl TMHEWHBIX QYHKIUH (MPOCTENIINM ciyyail CUMIIJIEKC METO/A).

/. KpuBonnHelHHbIe HHTETpabl. IlocTpoeHre KpMBOIMHENHOTO HHTETpaIa IIEPBOTO Poja,
€ro CBOMCTBa. BbluMcieHMe MHTerpajga B 3aBUCMMOCTH OT BHJA AaHAJUTHYECKOTO 3aJlaHMs
nyTd HHTerpupoBaHusa. OrmnpeneneHne KpUBOJIMHEHMHOro HMHTErpaja BTOPOTO pOAA, €ro
CBOWCTBAa M 3aBUCHUMOCTh HWHTETpajia OT HAmpaBJICHUS NyTH HUHTEerpupoBaHus. CrocoObl
BbIuucieHus. MHTerpan 2-ro poja o 3aMKHYTOMY IyTH. YCIIOBHE HE3aBUCUMOCTH MHTErpala
2-T0 pona OT BUAA MyTH. BBIOOp MyTH WHTETPUPOBAHUS, €CIIH MOIBIHTETPATFHOE BBIPAKEHHE
SBISICTCS TONHBIM JuddepeHnraroM W BBYHCICHWE TaKoro WHTerpana. Haxoknenne
¢byHkuuu no noinHomy nuddepennuany. Pemenue ypaBHeHus B MONHBIX AU depeHanax.

8. JIBoitHbIe MHTErpaibl.ITocTpoeHre JBOMHOTO MHTErpana Kak Npefesia HHTErPalbHBIX
cymM. CBolicTBa MHTErpaja Mo IUIOLaau. BeluucieHne ABOWHOIO MHTErpajga B JIEKapTOBOMH
cucteme koopauHat. [Toctpoenue sikobmana (ompenenutens Sxkobw). Beraucnenne nBoWHOTO
MHTErpaja B NOJSIPHON cUCTEME KOOpAMHAT. Beruncnenue mHterpana [lyaccoHa ¢ nmomoinsto
JIBOMHOTO MHTErpaJia B MOJIIPHOM cHCTeMe KOOpAuHaT. [[pumMenenne TBOMHOTO HHTErpaia Juls
BBIUUCIICHUS TIJIOIAIei 1 00BEMOB.




9. TpoiiHble MHTETPAIbI. ITocTpoeHHEe TPOWHOrO MHTErpana Kak IIpele]a HHTErpalbHbIX
cymm. CBoiicTBa WMHTerpaja mo o0bEMy. BrlumcieHue TpoWHOTO MHTErpana B JIEKapTOBOH
cucreme koopauHat. [loctpoenue sikobuana (ompenenutens SkoOH) ISl UMIMHIAPUYECKOM
CHCTEMBbl KOOpIUHAT. BhluncieHne TPOWHOro MHTErpana B LMIMHIPUYECKONH CHCTEME KOOp-
muHat. Cdepudeckas cucTeMa KOOPAMHAT M COOTBETCTBYIOIIMU sikoOuaH. I[Ipumenenue
TPOMHOI0 MHTErpaia AJsl BBIYUCICHUS 00bEMOB.

10. DnemeHTBI TeopuM MoJisg. CkangpHoe II0oJ€ M BEKTOpHOe mnone. OmnpenencHue
MIPOU3BOJHOM 110 HAIIPABJIECHUIO.

Onpenenenus auddepeHInaNBHBIX ONepalyii MepBoro mopsaka. ['paaueHT U ero OCHOBHBIC
cBoiicTBa. CBsI3b rpaiu€HTa U MPOU3BOAHOM MO HanpaBieHUIO. JluBepreHIus (pacxoIuMOoCTh)
BeKTOpHOTO ToJsi. PoTop (BuXph) BekropHOTro mois. uddepenimanbapie onepanii BTOPOTo
MOPSIAKA: JUBEPIEeHIMS OT IPAJUEHTa, POTOP OT I'PaJAMEHTa, AUBEPIEHLIMS OT POTOPA.

[lepeyeHb IPUMEPOB MO MATEMATHYECKOMY aHAJIN3Y KIK3aMeHY 3a 2-ii ceMecTp.
1. Haiinure oOriee pemeHrne oTHOPOIHOTO Ju(PepeHITnaTBHOTO ypaBHEHUS METOOM Didiepa
y'—6y'"+8y=0, y'—4y'+4y=0, y"+9y =0, y"—10y"+ 29y =0.

2. Haiigute ob1ee penieHre HeOJHOPOAHOTO AU PEpEeHIINATHHOTO YPaBHEHUS METOIOM
Jlarpanxa
y'—y'=x, y'+y=4e*, y"+y' =cosx.

3. Haiigure obmiee penieHne HeoTHOPOAHOTO A PepeHIINaTBHOTO YpaBHEHUS METOIOM
HeonpeaeaEéHHbIX K03 PUIIIEHTOB

y'—y'=x, y'+y=4e*, y"+y' =cosx.

4.HCCJ’I€I[yfITG psAA Ha CXOAUMOCTD C ITIOMOIIBIO IIpU3HAKa I[anaM6epa

[ee]
n
3n
n=1
5.Mccnenyiite psa Ha CXOUMOCTH C TIOMOIIBIO0 PaAUKaIbHOTO Tpu3Haka Kot
(o] n n
.G
n=1
5.Uccnenyiite psa Ha CXOIUMOCTH C TIOMOIIBI0 HHTETpAJIbHOTO Mpu3Haka Komn.
0

Z 1
nlnn

n=1
7. Uccnenyiite psij Ha aDCOMIOTHYIO U YCIIOBHYIO CXOAMMOCTD (CXOUMOCTD 110 JIeiOHmIy).

8. Haiinure pannyc u 007aCTh CXOJIUMOCTH CTETICHHOTO Psijia

= (n+1)
Z T x™.
n=2

9. Haiiaute 061acTh CXOIUMOCTH CTEMIEHHOTO Psijia
[ee]

=" n
nZz—n(nH)(xH) .

10. Paznoxuth GpyHKIHo Y= X + 1B psig @ypee 110 KocuHycam Ha otpeske [0; 7).




11. Haiinure nonueiid auddepennnan 1-ro nopsinka ot GyHKIUN
z=In(3x + 2y). 2. z=x".
o d .
12. HaiianTe MOJIHYIO MTPOU3BOJHYIO d—i 0 TIEPEMEHHOM 10t OT QYHKIUH

2

z=vye ¥ rnex =2t+2, y=sint.z=xtan3y, rae x = t?, y = 2t3.

13. HaiinuTe mpon3BOAHYIO CKAJSIPHOTO Mot v = 2xy + 3yz + 5zx1no 3ajaHHOMY
HanpasieHuio Bekropa a = {12; 3;4} B rouke B(1; 2;5).

. F]
14 Haiigute Ipor3BOIHYIO a—z ckansipHoro nons v = 2x2y3 + 5zno HanpasieHUIO BEKTOPa

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

16. HaiiuTe HanpaBieHne HauOONIBLIETO pocTa GYHKLIUU ¥ = XY + yZ + 5zx?B Touke
B(1;2;3).
17. Haitnure quBepreHuuio (pacxoaumMocth) div(@)BEKTOPHOIO MOJIS

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

19. TToctpoiite porop (Buxpsb) rot(b)3amaHHOr0 BEKTOPHOTO MOJIS
b(x,y,z) = 2xyi + 3xzj + 7yzk.b(x,y,z) = grad(xy + yz + 5zx?).

20. HaiinuTe npenensl HHTETPUPOBAHUS ABOMHOTO HHTErpalia, €Cu 001acTh MHTETPUPOBAHHS
ATOTPEYTOJIbHUK cO cTopoHaMu X = 0,y = 0,x +y = 2.

21. HaiinuTe mpenesbl HHTETPUPOBAHUS IBOMHOTO HHTETPalia, €CIIA 001aCTh HHTETPUPOBAHHS
OIMcaHa CUCTEMOW HEPAaBEHCTB

x>0,
y =0, {
x2+y2 <.

y = x2,
y <4 —x2

22. IlomeHsiiTe MOPSAOK HHTETPUPOBAHUS

1 vy 1 Vi—x2 ) 2x
jodyJ f G y)dx. j_ldx Oj fCx, y)dx. fldxxf fCx, y)dx.

23. Berauciure uHTETpa

2x Iny
4 y 2
f dxf =dy, f dyf e*dx.
2 X 1
X 0
21.BbIuucInTe HHTETpa
U cos(x + y) dxdy,
D

ecyii 00JacTh UHTETPUPOBAHUS OTpaHryueHa npsiMbiMux = 0,y = m,y = x.



Ilepeyenb BONPOCOB 110 MAaTEMAaTHYECKOMY AHAJM3Y K JK3aMeHY 3a TpeTHil
ceMecTp
1. ba3oBble ITOHATHS B TEOPUN YPABHEHHUA MAaTEMATHUYECKON (DUBHUKH.
KJ'IaCCI/I(l)I/IKaHI/IH JIMHEUHBIX ypaBHeHI/Iﬁ C IABYMs HE3aBUCUMBIMH NCPEMCHHBIMHU M IIPHUBE-
JCHUC UX K KaHOHI/I‘-ICCKOMy BI/II[y. Ha‘-IaJILHLIC nu KpaeBbIe YCJIOBI/HI JJIA ypaBHeHI/If/i Marema-
TUYECKOU (bI/I3I/IKI/I. CYH_IGCTBOBaHI/Ie U CAUHCTBEHHOCTD PCIICHUA.

2.PelieHre 0JIHOPOJIHOrO YPaBHEHMS TEILIIPOBOJHOCTU C HAYAJbLHBIM YCIIOBHEM
U C HYJIEBBIMU KPACBLIMU YCJIOBUSAMMU.

IlepBbiii 1iar pemeHus.Pa3aencHUe NEpEeMEHHBIX. IIpencraBieHue HEU3BECTHOM
(GYHKIIMUB BHJIE MPOWU3BEICHUS JIBYX HEU3BECTHBIX (DYHKIIUH, IEpBasi U3 KOTOPHIX 3aBHCUT OT
MPOCTPAHCTBA, a JApyras TOJAbKO OT BpeMeHH. I[loctpoenue auddepeHnnanbHbIX ypaBHEHUN
JUTSL KOKIOW U3 TaKUX (YHKIIUM.

Btopoit miar pemenus. 3amada Illtypma JluyBuiis. Ilepsas GyHkumus sBasercs
pemerrem 3amaun llltypma — JInyBrUIsS ¢ 3aaHHBIMU KPaeBbIMU YCIOBUSAMHU. Bropas GpyHK-
IIUs1 3aBUCHT TOJILKO OT BPEMEHH U SIBJISICTCS PEUICHUEM NPOCTOro nupepeHuaibsHOro ypas-
HeHus 1-To mopsika.

Tpernit mar penieHus. MeToa  Dypbe. OKOHYATENLHOE pEIICHUE ypaBHEHHE
TEIUIOTPOBOHOCTH CTPOUTCS C MMOMOIIBIO TPUTOHOMETPUIECKOTO psifa Dyphe.

3. Pemenne OJHOMEPHOI'0 BOJJHOBOI'O YPaBHEHHUS METOJ10M Dyphe.

IlepBbiii 1iar pemeHus.Pa3aencHue NEpEeMEHHBIX. IIpencraBieHue HEU3BECTHOM
(GyHKIMUB BHJIE TPOW3BEICHUS JIBYX HEM3BECTHBIX (DYHKIWH, EpBasi U3 KOTOPHIX 3aBHCUT OT
MPOCTPAHCTBA, a JApyras TOIbKO OT BpeMeHH. [locTpoenue auddepeHnnanbHeIX ypaBHEHUI
JUTSL KQOKJIOW U3 TaKUX (QYHKITHH.

Bropoii miar pemenus. 3agauya Illtypma JInyBuiis. Ilepsas (yHkuus sBasercs
peUICHUCM 3a1avuu H_[Tpra — .HI/IYBI/IJ'IJ'I}I C 3alaHHbIMU HAYaJIbHBIMU YCJIOBUSAIMHU U KPACBbIMU
YCJ'IOBI/ISIMI/I. BTOpaSI q)YHKIII/Iﬂ 3aBUCUT TOJIBKO OT BpeMeHI/I U SABIISICTCA peIHCHI/IeM
i QepeHIHanbHOr0 ypaBHEHHs 2-T0 MOpsiKa ¢ TOCTOSHHBIMU K03 QUIIMEeHTaM .

Tpetuit mar pemeHus. Metog @ypbe. OkoHYATENBLHOE PENIEHHE BOITHOBOTO YPABHEHHS
CTPOUTCS € MOMOLIBIO TPUTOHOMETPHUECKOTO psana Dypre.

4.Pemenne nByMepHOro ypaBHenus Jlanigaca metogom Dypre.

Permmaercst rurockast 3ajiada Ha IPSMOYTOJIBHUKE B JIEKAPTOBOM CHCTEME KOOPIMHAT, PEIIACTCS
3a7a4a BHYTPU W BHE Kpyra B MOJSIPHON CHCTeMe KoopauHaT. Pemraercs 3amaya J{upuxine —
HeM3BeCTHAs QYHKIMs 3a/JaHa Ha TPaHHUIIE.

IlepBeii 1miar pemeHus.Pa3geneHue NEpeMEHHbIX. IIpencraBieHne HEM3BECTHOM
GYHKIMKB BHC TPOU3BEICHHUS JABYX HEM3BECTHBIX (DYHKIIUM, TIEpBast U3 KOTOPBIX 3aBUCUT OT
MIEpOBOI MIEpPEMEHHOM, a Apyras ToJbKO OoT BTOpol. CTposrcs u pemarorcs AuddepeHnnab-
HBIE YPAaBHEHUS TS HAXOXKICHUS KaKI0H HEM3BECTHON (DYHKIIHH.

Bropoii mar penieHust cBsi3aH ¢ 3aaauci [ltypma JInyBuiis.

Tpetnii 1mar pemeHus. OkoHYaTeNbHOE pelleHre ypaBHeHus Jlariaca CTpPOMTCS C
MIOMOIIBIO TPUTOHOMETPUIECKOTO psifa Dyphe.

5. YUucneHHbIE METOIBI pelieHus TuddepeHInaTbHBIX VDABHEHUH.
Pemenne 3agaun Komm

Meton Dunepa mis pemenus audpepeHnransHOro ypapHeHus 1-ro mopsaka. OneHka
TOYHOCTH TOr0 MeTo1a.]'eoMeTpruuecKkuil cMbICII MeTo1a Diepa.




Metron Pynre —KyTTa ans penienus mudypepeHIMaIbHOTO ypaBHEHUs 1-ro Topsika.

OrneHka TOYHOCTH 3TOro Metojia. ['eomerpruueckuii cMbici Metoaa Pynre — KyTTa.
[IpeoOpazoBanne muddepeHIMaIbHbIX YPaBHEHUHBTOPOTO H MOPSAKA B CHCTEMY
Qg QepHIHATBHBIX YPaBHEHUH TIEPBOTO MOPSAKA.
Metoa Ditiepa s pemenus cucreM auddepeHManbHBIX YpaBHEHUH 1-ro nopsika.
Mertoa Pynre —KyTTa nns pemienns cucrem auddepeHuuanbHpIX ypaBHEHHH 1-ro nopska.
Pemenne auHENHOIrO I[I/I(bd)eDeHHI/IaJILHOFO YPABHCHUA C 3daJIaHHBIMH

KPaCBbBIMH YCJIOBUAMM.

ITocTpoeHne pa3sHOCTHBIX ANNPOKCUMALMIIIEPBO U BTOPOU IIPOU3BOJHOM: JIEBOCTOPOHHSIS,
LIEHTpaJIbHas alllIPOKCUMALUU.

ITocTpoeHne pa3HOCTHOM aNMPOKCHUMALUU HCXOJHOIO JIMHEHHOro JudQepeHInaIbHoro
YpaBHEHUSI BTOPOro nopsjka. Pemenne pa3HOCTHOrO ypaBHEHHUSI METOJOM TPEXAUArOHAIBHOU
IIPOroHKH. PaccMaTpuBaroTCs pa3inyHble KPAeBbIE YCIOBHS.

6. CeToYHBIN MCTOA pCHICHMSA YPABHCHUA TCILIOIIPOBOJHOCTH.

AHHDOKCI/II/IMaHI/IH YAaCTHBLIX IMPOU3BOJAHBIX. [IpaBoCTOpOHHSAS, TE€BOCTOPOHHSS U IIEH-
TpajbHasi alllPOKCUMAIMS MEPBbIX YACTHBIX MPOU3BOAHBIX. LIEHTpanbHO pa3HOCTHAsAIIIPOK-
CHUMaIIUs BTOPBIX YaCTHBIX MPOU3BOAHBIX. OIIEHKA MOPSIAKA TOUHOCTH TaKUX alllIPOKCUMAITUH.
[TocTpoeHue pelieHns ypaBHEHHS TEIJIONPOBOAHOCTU IO SIBHOM CXEME€ C Pa3IMYHBIMU Kpae-
BeIMU ycioBusiMH. OIleHKa KadecTBa SIBHOM cXxembl. Yka3arh ycioBue Kypanrta- JleBu
(Opuppuxca), mnpu KOTOPOM TMPOLIECC pelIeHus OyIeT YCTOWYMB OTHOCHUTEIHHO
MOrPEMIHOCTEM.

[locTpoeHue permieHuss ypaBHEHHUs TEIUIONPOBOJHOCTH IO HESBHOW CXEME C Pa3IMYHBIMU
KpaeBbIMU yCIIOBHAMHU. OlieHKa Ka4eCTBA HESIBHOW CXEMBI.

7. CeTOYHBIM METO PEIICHUS BOJTHOBOTO YPABHEHUS.
[TocTpoeHne CceTOYHOM anmpOKCHMAIMM YpaBHEHHs. PemeHus MOoCTpOEHHOTO
Pa3HOCTHOTO YPABHEHUSA MO SIBHOW CXEME C YUYETOM 3aJJaHHBIX KPAEBbIX YCIOBHIA.
VYkazatb ycnoBue Kypaura- Jlesu (Opuapuxca), Ipd KOTOPOM MPOIECC peIleHus OyaeT

YCTOﬁqHB OTHOCHUTCIIBHO HOFpGH.IHOCTCfI.

8.CeTounblii MeTO perienus ypasuenus Jlanmaca u I[lyaccona.

BBCI[GHI/IG IMOHATHA UTCPALITMOHHOI'O IIpoLecca. HOCTpOCHI/Ie pa3HOCTHOI\/'I CXEMBbI C ITOMOIIIBIO
LIEHTPAIbHO PAa3HOCTHOM aIMPOKCHMALIMKM BTOPBIX YACTHBIX NMPOU3BOAHBIX. IlocTpoenue mpu-
6J'II/I)KéHHOFO peuiceHus ¢ TOMOIIBIO UTCPALTMOHHOTIO ITpOoIECCa.

9. Pemienne nBYMEPHOTO YPABHEHUS TEILIONPOBOJHOCTA METOIOM MEPEMEH-HBIX
HapaBJIECHUHN.

Onucanue airoputMa MeToja. Ilepssiit sran. PUKCUpPYETCs OJHA TIEPEMEHHAS M CTPO-
UTCS HESIBHASI CXeMa OTHOCUTENBHO ApYyroit nepemeHHoN. [Tpu aTom Oepércs MosoBUHHBIN 11ar
1o BpeMeHH. Ha mocTpoeHHOM IPOMEKYTOUHOM BPEMEHHOM ciloe (PUKCUpyeTcs pyras mepe-
MeHHas. BHOBB JUIsl Ipyroro HampaBiIeHUs aHAJTOTHYHBIM 00pa30M CTPOUTCS BTOpasi HEsSBHAS
cxema. Bpems yBennuuBaercs elé€ Ha I0JI0BUHY wiara. [Iponecc npopomkaercs 10 OKOHYaHUs
HeoOXxoauMoro B 3anade BpeMeHH. OleHKa KadecTBa 3TOro merona. lMcmonb3oBaHue 3TOro
MeToza i1l TPEXMEPHOTO CiIyyYasi.

10. CpoemumanpHble (YHKIIUH. Ponp crnenmanbHeIX (QYHKOMHA TpH  PENIEHMH 3a1ad
MaTeMaTHuecKol (U3MKU U TeOpHH Npu-OnmxeHui. /[Ba mpumepa crnenuanbHbIX (YHKIUH,
KOTOpPBIE UTPAIOT 0CO00 BaXKHYIO POJIb B MaTEMaTHKe.




[lonuHoMBI JIekKaHJpa urparor 0coOyr0 poib cpeau APYrux chepuueckux (GyHKImA.
AHaJINTHYECKUH BUJ TOJMHOMA, PEKYPPEHTHBIE COOTHOMIEHUS. OPTOrOHANBHOCTh U APYTHE
cBoiicTBa. O0IaCTh MPUMEHEHHS.

[TomuaOMBI YeOhIIeBa nepsoro pojga sABIAOTCS BaKHEHIIMM HHCTPYMEHTOM B TEOPHH
NpUOMMKeHUH QYHKIIUNA. AHATUTUYECKUA BUJ B TPUTOHOMETpUYECKO hopme. PekyppeHTHBIE
cooTHomeHus. AnreOpandeckas ¢opma MHorowieHa. OpTOrOHANBHOCTh M JPYTrHUe CBOWMCTBA.
O6nacTh NpUMEHEHUS.

6.3. basibHO-peliTHHIOBasi CHCTEMA OLlEHMBAHUS
Tabmuma 5 (1,2).
Pacrnipenienenne 6ayioB no BugaMm yueOHOM paboThI B IEPBOM U BTOPOM CeMecTpax

Buj yueoHoii padoThl, 32 KOTOPYIO CTABATCH 0AJJIbI Banbl
ITocerenue JIEKIIMOHHBIX 3aHATHA 0-10
Teopernueckuii onpoc Nel 0-20
Teopernueckuii orpoc No2 0-20
Teopernueckuii onpoc Ne3 0-20
[TpomexyTouHas arrectanus 0-30
UTOro 0-100
Tabnuma 5(3)
Pacnpenencenue 6a10B 10 BHIaM y4eOHOU paOOThl B TPEThEM CEMECTpe
Buj yueoHoii paGoThbl, 32 KOTOPYIO CTABATCS 0aJJIbI babl
ITocelienue IEKIMOHHBIX 3aHATHHA 0-10
Teopernueckuii onpoc Nel 0-30
Teopernueckuii onpoc Ne2 0-30
IIpomexyTouHas aTTecTanus 0-30
UTOro 0-100
Tabnuna 6.
Pacnipenienenne qONOIHUTENbHBIX 0aJIOB
JdonmoHuTeIbHBIE 0AJITBI banabl
(6amibl, KOTOpbIE MOTYT OBbITH 100aBseHb! 10 100)
AKTUBHOCTb Ha y4EOHBIX 3aHATHSIX 0-5
Vuactue B OaumMnuaae 0-10
UTOIr'o 0-15

MuHUManbHOE KOJWYECTBO OajUIOB JJs JIONMyCKa JI0 MPOMEXKYTOYHOM aTTecTaluu
cocraBisieT 40 6anIoB NpU yCIOBUU BBIITOJIHEHHUS BCEX BUJIOB TEKYILETO KOHTPOJIS.

Tabmumna 7.
bannpHas mikaima UTOrOBOM OICHKH Ha PK3aMCHE
Onenka banianl
Omimyno 85-100
Xopouio 65-84
Y 1OBIETBOPUTEIBHO 40-64
HeynosnerBopurenbHO 0-39

7. MeroauvecKkue peKOMEHAAUMH I 00y4al0UUXCH M0 0CBOEHHMIO U CIUIIHHBI

Meroanueckue pEKOMEHJAMM KO BCEM BHJAAM ayJUTOPHBIX 3aHATUNA, a Takke
MCTOAUYCCKUEC PCKOMCHIAAIIUMN 10 OpTraHHU3alun CaMOCTOSITEIIFHOM pa60T1>1, B TOM 4YHUCJIE IIO
MOATOTOBKE K TEKYIIEMY KOHTPOJIO W MPOMEXKYTOYHOM aTTecTaluy, MpeACTABICHbl B




MeTozmquKpr CKOMCHOAIIUAX JUIA 06yqalomnxc;1 I10 OCBOCHUIO JUCIIUITIINHBI
«MareMaTuka.

8. YueOHo-MeTOoAMYecKOe 1 MH(OPMAIITMOHHOE 00ecTiedyeHue TN CIIUTIITUHbI
8.1. IlepeueHb OCHOBHOM U JIOTIOJHUTENILHON y4eOHOM IUTEPATyphI

OcHoBHasi iMTEpaTypa

1. I'". benukoBa, E. A. bpokuna, JI. B.ButkoBckas. Breicuras anrebpa. YueOHoe
nocobue.— Cu6.:.PITMVY,2021.— 170 ¢. ¢ ui.

2. I''1. benukosa, JI. B.Burkosckas. Maremarnka. Yacts 3. OCHOBBI MaTeMaTHYECKOTO
aHanuza. Yueonoe nocooune.— Cn6.:.PITMVY,2015.—208 c. ¢ wm.

3. I''". benukoga, E. A. bpoBkuna, JI. B.Butkosckas. luddepeHnnanbapie ypaBHEHHS.
VYuebnoe nocodbue.— Cro6.:PITMVY,2020.— 162 ¢. ¢ ui.

4. B.S. ApcenmH. Meroapl MaTeMaTHYeCKON (U3UKUU ClelHaIbHBIC (DYHKIIUH.
I'maBHas penakuus us. Mat. muteparypsl u3a. « Haykay, 1974.— 432 c.

5. I'.1. benukosa, E.A. bposkuna, b.I'. Barep, JI.B. Butkogsckas, 10.JI. MaTtsees.

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

6. T.I. AmnapeeBa. MATEMATUKA: cnenuanbHble QYHKIIMM HW  HEKOTOPHIC
npunoxenus. Yuebnoe nmocodue. — Cr6.:PITMVY,2013. — 102 c. ¢ u.

JlonoJIHUTe/ILHASA JIUTEpaTypa

1. 1. M. AkcenenkoBa, O. A. Mansiruna, H. C. Uekankuna u ap. Psanael. MaTErpan
®ypbe u npeodpazoBanne Oypre. [punoxenus. — M.: B Kamwxkusiid 1om « IMBPOKOM»,
2009.— 208 c.

2. 10.A. lanunoB. Muorowiens! Yeosimesa. — M.: Enutopuan YPCC 2003.— 160 c.

3. U. U .baBpuH. Bricmas marematuka. YueOHuk. —M.:M3narenbckuii HeHTp
«Axagemusa»,2005.— 616 c. ¢ wun.

4. MLJL. Kpacnos, A. . Kucenés, I'. 1. Makapenko u ap. Bes Beicias MareMaruka.
Vuyeonuk. T.2 — M.: U3gatenscrBo JIKU, 2007. — 192 c.

5. B. JI. @aitnmmunar. Jduddepennmanbioe U MHTETPAIbHOE UCUUCIEHUE (YHKIMN
HeckoNbkux aprymenTtoB. CI16.: BXB-ITetepOypr,2007. — 208 c.

9. MaTepuajibHO-TeXHUYECKOE o0ecredeHne U CIUNIHHbI
1. Ayaurtopust [UIsl MPOBEACHHUS JIEKIMOHHBIX M IPaKTHYECKUX 3aHATHH.Xopolue

6onbimme nocku!!! KommbploTepHblli Ki1acc ¢ COBPEMEHHBIMU IaKeTaMH MAaT€MaTHYEeCKUX
nporpamm! !

10. OcoOeHHOoCTH OCBOEHHMSI JHMCHUIUIMHBI S HHBAJIWIAOB W JHI €
OrPaHNYCHHBIMH BO3MOKHOCTSIMH 310POBbS

OOyyeHune o0O0y4arOUMXCSd C OrPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBbSl IIPH
HEOOXO/JMMOCTH OCYUIECTBIISIETCST HAa OCHOBE aJalTUPOBAHHOM pabouell mporpammsl C
HCIOJIb30BAHUEM  CHELMAJIBHBIX METOJO0B OOYy4YeHHMs U JAMJAKTUYECKUX MaTepHasioB,
COCTABJIEHHBIX C Y4YeTOM OCOOEHHOCTEH NCHXO(U3MUECKOTO pa3BUTHS, HHIUBUAYAJTbHBIX
BO3MOKHOCTEH M COCTOSIHUSI 37J0POBBS TAKUX 00yJaromuxcs (00ydaromnerocs).

[Ipu omnpenenenun ¢GopMbl TPOBENEHHUS 3aHATUH C  OO0YyYaroIUMCS-MHBAINIOM
YUUTBHIBAIOTCS PEKOMEHAINH, COiep Kalluecss B UHAUBUAYaJIbHOM MporpaMme peadbuauTaiuu
VHBAJIN/a, OTHOCUTEIBHO PEKOMEHI0BAaHHBIX YCIOBUM U BUJOB TPyJa.

[Tpu HeoOXxoAMMOCTH ISl 00YHAIOIIMUXCS U3 YHCIIa MHBAJIMOB U JIUI] C OTPaHUYEHHBIMU
BO3MOKHOCTSIMH 3JI0POBbSI CO3JAl0TCS CIIELHalbHbIe pabouyne MecTa C y4eTOM HapyIIEHHBIX
(GYHKIUH ¥ OrpaHUYEHUHN KU3HEAEATEIbHOCTH.

11. Bo03MOKHOCTH NPHMEHEHUSI JJIEKTPOHHOIO O0y4YeHHS] M JAUCTAHIMOHHBIX
00pa3oBaTeJIbHbIX TEXHOJIOTHI



[IpakTuueckass 4acTh JUCLUMIUIMHBI ~ MOXET pPEaM30BBIBATHCS C NPUMEHEHUEM
ANEKTPOHHOT0 00Yy4eHHUS U AUCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHH.



