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1. TlosicHuTe/bHAs 3alMCKa

MeToauueckre yKa3aHUS TI0 BBITIOJITHEHUIO TPAKTUUECKMX paboT 1o yueOHOMU
muciuruiiie EH.01 OneMeHTBI BBICIIEN MaTeMaTHKHM pa3paboTaHbl B COOTBETCTBUU C paboueii
MIPOrpaMMOl  yueOHOM JUCIMIVIMHBI W TIpeJHa3HAueHbl /i TPHOOpeTeHHsT HeoOXOAMMBIX
MIPAKTUYeCKUX HABBIKOB UM 3aKPeTIEHUs] TeOPeTHUeCKUX 3HAHUH, MOTyueHHbIX 00yUYaroiMMucs
NpU  W3YUYeHWU YyuyeOHOM [AWCIUIUIMHBI, OOOOINEeHUsT W CHUCTeMaTH3al|ii 3HAHWN TIepef
5K3aMeHOM.

MeTtoauueckue yka3aHUs TpeHa3HaueHbl A5 obydaromuxcs creruansHoctu 09.02.07
NHudbopmaliioHHbIe CUCTeMbI U TIPOTPAMMUPOBAHHUE.

Yuebnas gucummiiHa EH.01  DyieMeHTBI BBICIIEM MaTeMaTWMKH OTHOCUTCA K
MaTeMaTHUYeCKOMy U 00Il[eMy ecTeCTBeHHOHayuYHOMY LUKy, M3y4aeTcs Ha 3 Kypce U TpH ee
M3yYeHUH OTBOZMTCS 3HAUHUTE/ILHOE MECTO BBITIOJTHEHHIO TIPAKTUUYECKUX paboT.

Lesb ¥ MJIaHUPYEMbIe pe3y/IbTaThl OCBOEHHST YUeOHOU AUCIUTUIAHBIL:

Koo YMmeHnus 3HaHUsa

TIT, N1/




OK 01,
OK 05

BeInosHATh onepanuu

Ha/l MaTpULIAMU U OCHOBBI MaTeMaTHYeCcKOro aHasn3a, TMHeNHOU anreOpbl 1
pelaTb CUCTEMBI aHaJIMTUYeCKOUN reoMeTpur

JIMHEHBIX YpaBHEHUM

PemtaTh 3aaun, OcHoBbl Ar¢depeHMaNbHOIO U UHTErPaabHOTO NCUHC/IeHUS

VICTIO/TB3YsI yPABHEHHUsI OCHOBBI TEOPHH KOMTIIJIEKCHBIX YHCET
TPSIMBIX U KPUBBIX
BTOpOTrO TOpsiJKa Ha
riockocTty [IpumMeHsTh
METO/IbI
IuddepeHLIMaTBEHOTO U
VHTerpasabHOro
VICUUC/IEHUs]

Pewats
muddepeHiiaIbHbIe
ypaBHeHUs!

ITonw3oBaThCs

TOHATHUAMU TEOPUU
KOMTITAKCHLIY UUCATT

BbimosiTHeHWe  TIPaKTHYeCKWX paboTa HarpaBieHbl Ha  (OpMHpOBaHMWE  OOIIHMX
KOMIIeTeHLIMI:

OK 01. BeibupaTh crioco0sbI periieHus 3aau MpodeccroHalbHOM [1esTeTbHOCTH,
MIPUMEHUTEeTbHO K Pa3/IMUHbIM KOHTEKCTaM.

OK 05. Ocy11iecTBIATh YCTHYIO ¥ MTMCbMEHHYI0 KOMMYHMKAI[UIO Ha FOCYZapCTBEHHOM
SI3bIKE C YUeTOM 0COOEHHOCTEM COLMAbHOTO U KYJIbTYPHOTO KOHTEKCTa.

Pabouass mporpamMma  yueOHOW  JUCLIMIUIMHBI — MpeAyCMaTpUBaeT  IPOBe/IeHHUEe
MPAKTHUYeCKUX paboT B 06beme 14 yacog.



IIpakTrueckoe 3ausiTHe Ne 1.
Tema: OCHOBBI JIMHEHHOM anreOpsbl.
Ilenb pabombi: HAYUUTHCS:
- onpefiendaTh pasMep U BHJ, MaTpULIbl, BBIIOIHAThL C/I0’KEHNEe Y BbIUMTaHUE MaTpHUL], YMHO)KEHHEe MaTpULibl Ha
YKC/I0, TPAHCTIOHUPOBAaHME MaTPHLIbI, BBINOIHITL YMHOKEHe MaTpPHL], BO3Be/IeHHe MaTPULIbI B CTeleHb.
- HayuyuTbCsl BBIYMC/IATH OMNpeJe/MTesM MaTpul] BTODOTO U TpPeThero Iopsiika W IPUMEHSTb CBOWCTBA

onpejienUTe eH.
IMopsdok npogedeHus pabombl
1. V3yuuTh TeopeTHUeCKUi MaTeprasl [0 KOHCIIEKTY B TETPAJU WM M0 yueOHMKaM (CM. CTIPAaBOUHYIO JIUTEpPaTypy)
2. BbinonHuTth paboTy N0 BapyUaHTaM, M0Jb3YsCh IPUMepaMU pellleHNsl yIIpa)KHeHUH B TeTpajjy.
3. 3anuvcaTb OTBETHI K pellleHNsIM ypaKHeHUH.

OcHogHble noHsimust U onpedeneHust

Marpuiieli Ha3bIBaIOT MPSIMOYTOJ/IbHYIO Tab/IMIly, 3arO/IHEHHYIO YKMCIaMy. BaykHeHilie XapaKTepUCTHKH
MaTpHIIbl — YMCJIO CTPOK W UMCJIO CTOMOIOB. EC/M y MaTpuilbl OIMHAKOBOE UHMC/IO CTPOK U CTOJIOLIOB, ee
Ha3bIBalOT KBajipaTHON. O603HaUYalOT MaTPULbl OOBIIIMMHI JTATUHCKUMU OyKBaMHU.

Camu unc/ia Has3bIBalOT 3/IeMeHTaMU MaTpHLIbl U XapaKTepU3ylT UX I0JIOKeHUeM B MaTpulie, 3aJaBas
HOMep CTPOKHU U HOMep CTOJi0lja U 3alvchiBasi UX B BUjle IBOMHOTO WHZEKCa, TIpUueM BHauajie 3aruchbiBaloT
HOMEpD CTPOKH, a 3areM ctosbija. Harmpumep, a4 €CTb 371eMeHT MaTpHIlbl, CTOSIIMN B TEPBOW CTPOKe U
YeTBEPTOM CTOJI0LIe, a3, CTOUT B TPeTbel CTPOKe ¥ BTOPOM CToJIOLIe.

['maBHOM AuaroHanblo0 KBa/IpaTHOM MaTpULIbl Ha3bIBAlOT 3/7IeMEHThI, UMeOI1e 0/IMHAKOBble WHZEKChI, TO
€CTb Te 3JIeMEHTBI, ¥ KOTOPhIX HOMep CTPOKH COBIa/laeT C HOMepOM cTosibia. [TobouHast [uaroHanb UaeT
«T1epreHIMKY/ISIPHO» TJIaBHOM /IMaroHasu.

Oco0yr0 BaXHOCTb MpEACTaB/IAIOT COOOM TaK Ha3bIBaeMble €JUHWUHBbIE MATpPHUIbl. DTO KBaJ[paTHbIE
MaTpHIlbl, y KOTOPbIX Ha TJIaBHOM AWaroHamd CTosST 1, a Bce ocranbHble uncia paBHbl 0. O6o03HayaroOT
eMHUYHbIe MaTpULibl E. MaTpuiibl Ha3bIBalOT PAaBHBIMU, €C/IM Y HUX PaBHbBI YMCJIO CTPOK, UKC/IO CTOJOLIOB, U
BCe 3/IeMeHThbl, UMeloIle OJWHAKOBble WHJEKChI, paBHbl. Marpuila Ha3biBaeTCs HyJeBOW, eClIU Bce ee
seMeHThI paBHbI 0. O603HauaeTcst Hy/ieBasi MaTpuiia O.

[Ipocreiiiiivie aelCTBUSI C MaTpULIaMU

1. YMHOXeHHe MaTpuilbl Ha YMC/I0. [T 3TOro HeoOXOAUMO YMHOXKMTh KaXK/bIM 3/IEMEHT MaTpHIIbl Ha
JlaHHOe YUCJIO.

2. Cnoxenue Matpul. Ck/ajbiBaTb MOKHO TOJIBKO MaTpHULIbI OJMHAKOBOI'O pasMepa, TO eCTb UMelollye
O/TMHAKOBOE YMCJI0 CTPOK U OJUHAKOBOE UMC/I0 CTO/MOIOB. IIpy C/0)KeHWHd MaTpHl] COOTBETCTBYIOILHE UX
3/71eMEeHTBI CKJ1a/IbIBArOTCS.

3. TpaHcroHupoBaHWe MaTpHLIbl. [Ipy TPAHCIIOHMPOBAHUM Y MATPHILIbI CTPOKU CTAaHOBSITCS CTONOLAMH U
Hao6oport. [TosryueHHas MaTpHUIia Ha3bIBAETCS TPAHCTIOHUPOBAHHOM 1 0603HauaeTcst A'.

4. YMHO)XeHHe MaTpuLl. [1isi mpou3BeJieHUs1 MaTpUL] CYIeCTBYIOT C/ie[[ytollie CBOMCTBA:

L4 YMHOXaTh MOYXHO MaTpulibl, €C/IM YUC/10 CTOJI6L[OB HepBOﬁ MaTpULibl PABHO YUC/IY CTPOK BTOpOﬁ MaTpuUlbl.

e B pesynbTaTe MOMy4YATCS MaTpHUL{d, YMACIO CTPOK KOTOPOM PaBHO YMC/IY CTPOK IepBOM MaTpHULbL, a YMCIIO

CTOJIOTIOB paBHO YKCITy CTOJIOI[0B BTOPOI MaTpPHIIbI.

° Or rnmepeCcTaHOBKH MeCTaMU MaTpUL] B IIDOU3BE€AEeHHUN DE3Y/IbTaT MEHAETCA. Bonee TOro, eCcJii MO>XHO ITOCUHUTAThb
npousBegeHre A-B, 3TO COBCeM He 03HayaeT, YTO MOXKHO TTOCUUTATh NIpou3BeseHne B-A.

e [Ilycte C = A-B. [Ina ompezieneHusi s1eMeHTa Matpuipl C, cTosIiero B i-TOW CTpPOKe M k-TOM CTOJiOLje
Heo0X0/JMIMO B3STh i-TYIO CTPOKY I1epBOi YMHOKaeMoil MaTpUL{bl U K-TbIi cTO/16€L] BTOpOii. [lanee rnoouepesHO
6paTL 3JIEMEHTHBI 3TUX CTPOKU U CTOH6L[(:1 1 YMHO>XaThb UX. BEPEM HepBLIﬁ 3JIEMEHT M3 CTPOKH HepBOﬁ MaTpHULbI
Y YMHO)KaeM Ha TepBBIi 37eMeHT CToj0Ija BTOPOi MaTpuifbl. [lasiee 6epeM BTOpOI 371eMeHT CTPOKH IepBOH
MaTpHLIbl U YMHOXKaeM Ha BTOPOM 3/7eMeHT CToj0Ija BTOPOM MaTpHlibl U Tak Jarnee. A TOTOM BCe 3TH
Trpour3BeeHns Halo C/IOKHUTD.

5. Onpepenvresib MaTPULIBI

OmnpenenurtenieM (feTepMUHAHTOM) KBa/[PaTHOW MaTpHI[bl A Ha3bIBaeTCs UMC/IO, KOTOpoe 0003HauaeTcs
detA, pexe |A| win mpocto A, W BBIUUCIAETCS ONpeeNéHHbBIM obOpa3om. [ns MaTpunbl pasmepa 1x1
orpeZie/IuTe/IeM SIB/ISIeTCSl CaM e/IMHCTBEHHbBIN 3/1eMeHT MaTpuLibl. [I1si MaTpULIbl pa3Mepa 2x2 orpefieNiuTesTb
HaXO/AT 10 ciefiytoleid popmyre:

MuHOpBI U anrebpanyeckuie AOTIOTHEHHUS

Paccmorpum matpuily A. Bribepem B Heilt s cTpok U S cTos61j0B. COCTaBUM KBa/[paTHYIO MaTpULy W3
3/IEMEHTOB, CTOSIIUX Ha TepeceYeHrH TOJyueHHbIX CTPOK W CTONOI[0B. MUHOPOM MaTpHibl A mopsika S
Ha3bIBaIOT OMpe/ie/TUTe/lb MOTyUeHHOM MaTPULIbL.



PaccmoTpuM KBajpaTHyr0 MaTpuly A. Bribepem B Heli s CTpoK M S CTOAOLOB. [J0TMO/NHUTETHEHBIM
MUHOPOM K MUHOpPY IOpsiIKa S Ha3bIBalOT OIpeJie/iuTeNb, COCTaB/IeHHbIN U3 3/1eMEHTOB, OCTaBLIMXCS 110C/Ie
BbIUEPKHBAHUSI IaHHBIX CTPOK W CTOJIOLIOB.

AnrebpanueckiM JIOTIO/IHEHHEM K 3/IeMeHTY ajx KBaZlpaTHOW MaTpHUIbl A Ha3bIBAIOT [[OTIOJTHUTE/TBHBIN
MUHOP K 3TOMY 3/JIeMeHTy, yMHOXXeHHbIH Ha (—1)"¥, rae i+k ecTb cyMMa HOMEPOB CTPOKH M CTO/I61]a 3/1eMeHTa
ayx. O603HauaroT anrebpanueckoe AOMOMHEHHE A
BbruucneHue onpedeaumesnst mampuybl Yepe3 aszebpauyeckue 0OnoAHeHUs

PaccMoTpuM KBazipaTHY!0 MaTpully A. JI7s BEIUKC/IEHHS ee OTpejie/iuTerst HeoOX0uMO BbIOpaTh /r00YI0
ee CTPOKY WM CTOJOel] M HaWTH TIPOU3BEJEHHUS] Ka)K[OTO 3J7eMeHTa 3TOW CTPOKM WM CTos0LA Ha
anrebpanueckoe JOTIOJIHEHWe K HeMy. A Jiasibliie Ha/lo TPOCYMMHPOBATh BCe 3TH TIPOM3BeeHUs..

Korga Gyziete cunTaTh anrebpandeckue JOMO/HeHus, He 3abbiBaiiTe po MHOXuUTeNb (—1)**, UtoGe! cuer
Ob11 60osee MPOCTBIM, BbIOMpaliTe Ty CTPOKY WM CTOJIOEI] MaTPHLIbI, KOTOPBIHA CO/IEP)KUT HauOO Iblliee YUCI0
HYJIeH.

Pacuetr anrebpanyeckoro [OTOSTHEHUs] MOXKeT CBOJUTHCS K pacueTy OrpeZiesTuTeNsi pa3MepoM Ooree yeM
2x2. B 3TOM Clyuae Takol pacueT Takke Hy>KHO TIPOBOJIUTD yepe3 anreOpanyueckue AOTIONHEHHUS, U TaK Jajiee
JI0 TexX TIop, TI0Ka anrebpanyecKue AOTIONHEHUs, KOTOPbIe HY)KHO Oy/leT CUWTaTh, He CTAaHYT pasMepoM 2X2,
T10CJIe Yero BOCII0/1b30BaThCsl (JOPMYJIOH BBILLE.

OO6patHasi MaTpHIia

PaccMoTpuM KBajpaTHyro maTpuily A. Marpuria A™' HaseiBaeTcs oOpaTHOM K MaTpuile A, el HX
MpOU3BeJieHrsl paBHbI eIMHUYHOM Martpuile. OOpaTHas Marpuija CyIeCcTBYeT TOMbKO [Jisi KBaJpaTHbIX
Martpul]. ObpaTHast MaTpUIla CyL[eCTBY€eT, TOJILKO eC/I MaTpuiia A HEeBBIPDOXK/€Ha, TO eCTh ee OTpe/e/uTe b
He paBeH Hy/I0. B mpoTWBHOM ciiyyae oOpaTHYHO MaTpHLy IOCYMTaTh HEBO3MOXKHO. [Ijisi MOCTpoeHust
00paTHO MaTpuULbl HeOOX0AUMO:

1. Haiitu onpeziesiuTenb MaTpULIbI.

2. Haiitu anrebpanyeckoe fOTOIHEHKe JiJis1 KAXKZOTO 3/71eMeHTa MaTpHLp! (.

3. TlocTpouTth MaTpuly M3 anrebpanyeckux [OMOJHEHMH M 00s3aTesbHO TPaHCIIOHMPOBaTh ee. YacTo mpo

TPaHCIIOHUPOBaHKe 3a0bIBAIOT.
4. Pa3penuth MosyueHHYO MaTpULy Ha OTpe/ieITe/ b UCXOAHOM MaTpULIbI.
Takum obpa3om, B ciayuae, ecii MaTpuiia A uMeeT pa3Mep 3x3, obpaTHast K Heli MaTpulla UMeeT BU/I:

3adaHus 0151 camocmosimenbHO20 pewleHust

Bapuaum 1 Bapuaum 2

Ne 1. BBITIOJIHUTE AeUCTBUS:

Ne 2. HaliTu npoun3BeieHre MaTpULI;

Beruncimts matpuiy D = (AB)' - C?, rae

Ne 4. BeuvciuTh onpegenuTens 3-ro nopsika,




Ne 5. Berunc/iTe onpefenuresib, UCTIONb3YS ero

Ne 6. Kakoii u3 onpefenuresieii 60/ibiiie ¥ BO

ITpakTrueckoe 3aHsATHE No 2.
Tema: PellieHue cHCTeM JTUHEMHBIX YpaBHEHUM
Lleab pabombi:
- HayUUTbCS pelaTh CUCTeMbI JTMHEeHHBIX YpaBHeHU MeToZioM Kpamepa, I"aycca 1 0OpaTHOM MaTpHLIbI;
- 3aKpeNUTh HaBbIK BHIUMC/IEHUS OTIpeZieiTe sl MaTpHULibl, 00paTHOW MaTpHLIbl, IPOM3BEJeHUs BYX MaTpULI;
- HayYUTbCS IPUBOJUTH MAaTPHLLy K TPEYTroJbHOMY BH/Y, UCTIO/Ib3Ysl CBOMCTBA MaTpHL];
- HayUUTbCS TPOU3BO/IUTD TIPOBEPKY PellleHHs] CCTeMbI JIMHEMHBIX YPaBHEHUH.
IMopsdok npogedeHus pabombl
1. W3yuuTb TeopeTHUeCKHUi MaTepuas 10 KOHCIIEKTY B TeTPaJy UK 10 yueOHUKY.
2. BbInonHuTh paboTy Mo BapyaHTaM, MoJb3ysiCh PUMepaMy pellieHus! yIIpaKHeH!H B TeTpajiy.
OcHogHble NnoHsiMust U onpedeseHust
[Tpumep 1. [laHa cucTema TMHEMHBIX anreOpanvyecKuX ypaBHEHUM:

[TpoBepuTh, COBMeCTHA JI 3Ta CUCTEMa, U B Cly4yae COBMECTHOCTHU PeLIUTh ee: a) 1o Gopmynam Kpamepa;
6) meToziom I"aycca; 8) ¢ momolnbo 06paTHON MaTpuLibl. COBMECTHOCTb JJ@HHOM CHCTeMbl IIPOBEPUM I10
TeopeMme KpoHekepa - Kanesm.

Pemrenue. C OMOIIIBIO 3/1eMeHTapHbBIX Mpeobpa30oBaHMii HalileM PaHT MaTpPHLIbI
JJAHHOM CHCTeMbl U PaHT paclIMpeHHON MaTpULIbI

JI71s1 5TOr0 YMHOXKHM TI€PBYIO CTPOKY MaTpHLibl B Ha —2 U CJIOXKUM CO BTOPOM, 3aTeM YMHOXXHM TIEPBYIO CTPOKY
Ha —3 U CJIOXKUM C TpeThel, MoTyuum
CnepoBarensHo, rang A = rang B = 3 (uvcily HeM3BeCTHBIX), UICXOZHAsl CUCTeMa UMeeT eJMHCTBEHHOE PeLleHue.
a) HaxopnuM peltieHne cucteMsl 1o ¢popmynam Kpamepa
rae

6) Memoo [I'aycca. CocTaBUM paCIIMPeHHYIO MaTpUlly W TIpOBeZieM Heo0XOJuUMble 3/ieMeHTapHbie
npeoOpa30oBaHusi. DJIeMeHThbl TIePBOM CTPOKM YMHOXXHUM Ha —2 W TIpUOaBUM K COOTBETCTBYIOLMM 3/IeMEHTaM 2-0i
CTPOKH, 3aTeM 3/IEMEHTBI MEPBOM CTPOKH YMHOXXMM Ha —3 U TpUOAaBUM K COOTBETCTBYIOIUM 3/IeMEHTaM TpeThei
CTPOKHU.



INocnenHeli maTpuLiell COOTBETCTBYET CUCTeMa, SKBUBa/IEHTHAast UCXOJHOI:

W3 3TOM CcuCTeMBbl, IBUrasiCb CHU3Yy BBEPX, M0C/Ie/[0BaTe/IbHO HAXOJUM:

8) Mampuunbili Memoo. Tak kak det A = -16 #0, To MaTpuiia A HEBBIDOXK/]EHHAs, CyII[eCTByeT 0OpaTHast MaTpHliia
A", onpezienisiemast o hopmyie:

rjle  SIBJSIOTCS aareOpanuecKrMU JIOTIOTHEHUSMH COOTBETCTBYIOIIUX S7IEMEHTOB MaTpPUIbI A.
BBejieM B pacCMOTpeHre MaTpHI[bl CTOJOLIBI /1711 HEU3BECTHBIX ¥ CBOOO/JHBIX U/IEHOB:

Torga faHHYI0 CUCTeMy MOXHO 3arvcaTh B MaTpUuHOM dopMe:, OTCIo/la HAXO/IUM - pellleHre CUCTeMbI B
MaTpu4Hoi opme.

P HUe cucm N

TakuM 00pazom,

Hauano dhopmbl
Komnertj dopmbl
3adaHue. PellinTh CUCTEMY JIMHEHWHBIX YpaBHeHU MeTozioM Kpamepa, ["aycca v 00paTHOM MaTpHI[bI U BBITTOJIHUTh
TIPOBEPKY peIleHusl.
(Ne 3a/1aHMsI COOTBETCTBYET TIOPSTKOBOMY HOMEDY CTYZIEHTa B XKYpHAJIE)

1. 2. 3.
4 5. 6
7 8. 9
10. 11. 12.
13. 14. 15.

[IpakTrueckoe 3aHsaTUe Ne 3

Tema: Onepanyu Haj, BeKTOpamH, 3aZlaHHbIMU B KOOpUHATHOW (hopMe. [Ipon3Be/ieHrie BEKTOPOB:
CKa/IIpHOe BeKTOPHOe, CMeIlIaHHOe

Henb 3auamusa: HayuuTbCd BBIYMC/IATE MOAYJ/b BEKTOpPa W HaxOWUTh CKa/IIpHOe IIpOM3BefleHHe
BEKTOPOB, 3a/JaHHbIX CBOUMHU KOOpAUHATaMHU.

OcHawjeHue paboue2o mecma: VIHCTPYKLIMIOHHO — TeXHOJIOTMUeCKasi KapTa, TeTpaZib, pyukKa.



OcHosHble npasuna Th Ha pabouem mecme:
P cobmrogenue ripaBu/ MpOTUBOIIOXKAPHOH 6€30MacHOCTH;
P cobmogenue npaBu 3/1eKTpobe3onacHOCTY;
U opranu3arusi pabouero MecTa Jijisi CO3/aHusi KOM(DOPTHBIX 3PUTEIBHBIX YCIOBHA.
KoHTpObHBIE BOIIPOCHL:

Uto Ha3biBaeTCs BEKTOPOM?

Onepaiuu HaJ, BEKTOPamMH, UX CBOMCTBA.

Mogayib BeKTOpA.

OrnipefiesieHne CKaJIIpHOIO MPOX3BeleHUsI BeKTOPOB.

Yron mexzay BeKTopamu.

OrnpefiesieHne CKaJIIpHOIO NPOM3BeleHUs1 BeKTOPOB, 3a/laHHbIX CBOUMU KOOpAMUHAaTaMU

Uk

[TOPAOOK BBITTOJIHEHNA PABOTBI:

1. HaiiTi CcKa/sipHOe MPOM3Be/IeHHe BEKTOPOB , e/ =2, =3 U yroJl MeX]ly BeKTopamu paseH: 1) 45°;
2) 0% 3) 135% 4) 90° 5) 180"

2. Yron mexxay Bektopamu  paseH 150°. 3Has, uto =2, =3, Beruncnth 1) -5 2) (G 3); 4) ;

3. Oanwl Bektopbl = (0;1;4), (1;0;-3). OnpegenuTs KoopAuHaThI BeKTopa: 1) +; 2); 3); 4); 5);
6)+; 7); 8);9); 10).

4. HaiiTu BeKTOpPHOe TMpou3BefieHre BeKTOpoB U , ey : 1) = (0;1;4); 2) = (0; 2; -4); = (-2;0;4); 4)
= (1;1;-3); = (-1;1;4).

5. Halitu cMelllaHHOe Mpor3BefieHue BeKTOpoB U, ecu: 1) =(0;1;4), (1;0;-3); 2) =(0; 2; -4), = (-
2;0;4); (1;,0;-3); 4) =(1;1;-3); =(-1,1;4), (1;0;-3);

6. Haiftu yros mexxay BeKTopaMu: = 2i + 2j; =2j + 2k.

7. ClenaThb BBIBO/,.
ITpaktrueckoe 3ansaTue Ne 4.

Tema: Cocrap/ieHre ypaBHeHUM TIPSIMbIX Ha TJIOCKOCTH.

Lleab pabombi:
- HAYUYUTHCS COCTABJISITh Pa3/IMUHbIe ypaBHEHUS TPSIMbIX;
- HayUYUTbCS CTPOUTH MpsIMble Ha MJIOCKOCTH.

ITopsidok npogedeHus pabombi
1. W3yuuTh TEOpPeTHUECKHI MaTepHaJl Mo KOHCIIEKTY B TeTPazy WM Mo yueOHUKY (CTp. 286-294).
2. BbInonHUTH paboTy 1Mo BapraHTaM, TO/Ib3ysICh MPUMepaMH pellieHus! yIIpaKHeHNH B TeTpajiy.
3. 3amucaTh OTBETHI K PellleHHsIM yTIpaKHeHU .
OcHogHble noHAMuUS U onpedeneHus
YpaBHeHVe NpsIMOM.
[Tpsamas (mpsimMast IUHKS) - 3T0 OeCKOHeYHas IMHKS, TI0 KOTOPOH MPOXO/UT KpaTYaliii MyTh MEX/Y JIFOOBIMU IByMSI
e€ TOUKaMu.
YpaBHeHue NpsIMO Ha MJIOCKOCTH
JTrobyto MpsIMyH0 Ha MJIOCKOCTH MOXKHO 337IaTh OOLI[UM ypaBHEHUEM MPSMOU TIepBON CTeNeHU BU/Ia
Ax+By+C=0
rie A u B He MOTYT OBITH OTHOBPEMEHHO PaBHBI HYJIIO.
YpagHeHue npsamoll ¢ yenoebim koagpguyueHmom
Oo0rriee ypaBHeHHe TipsAMoi TIpH B#0 MOXKHO TIPUBECTH K BUATY
y =k x + b, rae k=-A/B, b=-C/B
rae k - yrnoBoéi  Ko3uiiMeHT paBHBEI TaHTeHCy yrjla, O0pa30BaHHOTO [JAHHOW TMPSMOM M TIOJOXKUATENTbHBIM
HanpasieHueM ocu OX

YpasHeHue npsamoli 8 ompe3Kax Ha 0CsX
Ecmu nipsimast mepecekaer ocu OX u OY B Toukax ¢ kKoopgauHatamu (a, 0) u (0, b), To oHa MoxeT ObITh HalifieHa
WCII0JTB3YsT POPMYJTY YpaBHEHUS TIPSIMOM B OTpe3Kax
X + y =
1




YpaseHetue npsmoli, npoxodsujeli uepe3 08e pazauuHble MOUKU HA NAOCKOCTU
Ecym nipsiMast mpoxoauT uepes AiBe TOUKH A(X1, Y1) ¥ B(X,, ¥2), Takue UTo X; # X2 M y1 # y» TO ypaBHeHHe MPSIMOM MOKHO
HaWTH, UCTOb3Ys CIeAyoLIyio hopmymy

X-X1 = ¥y W
X2 - X1 Yo -
y:

ITapamempuueckoe ypagHeHue npsimoll Ha N1ocKocmu
[TapameTpuyecKue ypaBHEHHSs IPSIMOM MOTYT ObITh 3allMCaHbI CJIeYIOIUM 00pa3oM

x =l t+xq
y=m
t +y0

rze (Xo, Yo) - KOOpAMHATHI TOUKU JiexKallleid Ha TipsiMoi, {1, m} - KoopAnHaThI HaTIPABJISIIOIIEr0 BeKTOpa MPsIMOM.
KaHoHuueckoe ypagHeHue npsiMoli Ha naocKkocmu

Ecimv u3BecTHBI KOOpAWHATHI TOUKH A(Xo, Vo) JeXkalleld Ha TIPSAMOM W HarpaB/soilero Bekropa n = {l; m}, To

ypaBHeHHe MPSIMOM MOKHO 3aricaTh B KAHOHUUECKOM BH/Ie, MCTIONb3YS CIeyIOUy0 hopMyty

X_ = y_
Xo Yo
1 m

ITpumep. Halitn ypaBHeHue npsiMoii poxoasieii uepe3 gse Touku A(1, 7) u B(2,3).
Pemennie. Bocrnionb3yemcst opmyrioit jisi ypaBHeHHsI IPSMOi TIPOXOJSILell yepes [[Be TOUKU

X_ = y_
1 7
2- 3-
1 7

W3 sToro YPaBHEHUA BbIPpAa3uM Yy Uepe3 X

X - = y -
1 7
1 -4
y-7=-4(x-1)
y=-4x+11
3adaHus 015 camocmosimenbHO20 pewleHust
Bapuanm 1. Bapuanm 2.

Ne 1. CocTaBUTh ypaBHEHHe MPSIMOM, IPOXOALeN
yepes JaHHYIO TOUKY My
Y TIepIeH/IMKY/ISIPHON JaHHOMY BEeKTODY :

y y

Ne 2. TIpeoOpa3yiiTe ypaBHeHUs C/Ie[yIOIINAX
TIDAMBIX K VDAaBHEHUSAM B OTDe3KaX Ha OCSAX:




Ne 3. CocTaBbTe ypaBHeHUs MIPSIMOM, TIPOXOASILLEH
yepes TOUKy M

1 tivanrATiaTs vimmannts vanddhoaroaarmm e

Ne 4. CocTaBbTe ypaBHeHUSI CTOPOH TPEYTOJIbHHUKA,
BepILIMHaMU KOTOPOTO C/Iy>KaT TOUKU

Ne 5. CocTaBUTh ypaBHeHHe MPSIMOH,

npoxojgsiieli uepes TOuky (4; - 5) v obpasyrolei ¢
ocero Ox yron arctg (-3).

rpoxogsiieli uepe3 Touky (2; 3) 1 obpasyrolei ¢
ocbro Ox yron 45°,

[JornonHuTenbHOe 3a/aHKe.
TpeyronbHUK 3a/iaH BepILIMHAMU: .
Hatipure:
ypaBHeHUE CTOPOHBI AB;
ypaBHeHue MeauaHbsl AM;
ypaBHeHUe BbICOThI CH,
yriiel Bu C.

E e

Bapuanm 3.

Bapuanm 4

Ne 1. CocTaBuUTb ypaBHEHUe NPSIMOH, NPOXO0zsILel
yepes3 ZlaHHYO0 TOUKY Mo
U TIepIeHAYKYJISIPHON JAHHOMY BEKTOPY :

3

Ne 2. CocTaBUTb ypaBHeHHe MPSMON B OTPe3Kax Ha
0CSIX.

Ne 3. CocTaBbTe ypaBHeHUs MIPSIMOM, TIPOXOASILLEH
yepe3 Hayaa0 KOOpAUHAT U TOUKY:

Ne 4. TpeyroJibHUK 3a/laH BEPLIMHAMU:

CocTaBuTh ypaBHeHUe MeguaHbl AD.

CocraBuTh ypaBHeHUe Meguansl BD.

Ne 5. CocTaBuTh ypaBHeHHe MPSIMOU,

rpoxozgsiieii uepe3 Touky ( -1; -1) u umetorueit
yrioBoi ko3¢ ¢urpeHt k = 1.

rpoxosieii uepe3 Touky ( 2; 0) u umetoren
yrioBoi ko3¢ urueHT k = - 2.




[JoronHuTe/bHOe 3aaHKe.
TpeyronbHUK 3a/jaH BepIlVHaMU: .

Hatigure:
1. ypaBHeHue npsiMmoil AM, napasiiebHON
cTtopoHe BC;
2. ypaBHeHUe MeauaHbl AD;
3. ypaBHeHMe BbICOThI BF;
4. ypaBHeHue 6uccekTpuchl CN.

[TpakTrueckoe 3austre Ne 5.

Tema: CocmasneHue ypasHeHull Kpusblx 8mMopo20 nopsiokd, NOCMpoeHue

Ileab pabombil:
- HAYUYHUTHCS COCTaB/IATh YPaBHEHUsI OKPYKHOCTH, 3JUTHIICA, Tapabosibl U TUIepOoIbI;
- 3aKpeIMTh HaBbIK MIOCTPOEHUsI KPUBBIX BTOPOTO TOPsi/IKA Ha TVIOCKOCTH.

IMopsdok npogedeHus pabombl
1. W3yuuTth TeOpeTUUECKUIl MaTepras M0 KOHCIEKTY B TeTpajiu).
2. BbinonHuTh paboTy Mo BapyaHTaM, M0J/b3ysICh PUMepaMy pellieHus! yIIpakKHeH!H B TeTpajiy.
3. 3amnucaTb OTBETHI K pelleHHsIM yTIpaKHeHUH.
OcHogHble noHsAMusA U onpeodeneHust

I'uriepbosa

W3 mKoMbHOTO Kypca MaTeMaTHKU U3BECTHO, UTO KpHBasl, 3a/jaBaeMasi ypaBHEHHEM , T[ie - UKCJI0, Ha3bIBaeTCs
rurepbosioli. OZIHAKO 3TO - YaCTHBIN Ccydali rurep0bo/ibl (DaBHOCTOPOHHSIS TUTiepbosia).

I"'uriep60710ii Ha3bIBaeTCs reOMETPUUECKOe MeCTO TOUeK IJIOCKOCTH, /15l K&K 13 KOTOPBIX abCOJIFOTHAsT BelTMUMHA
Pa3HOCTH PaCCTOSTHUM /10 ABYX (PUKCHPOBAHHBIX TOUEK TOU >Ke MIOCKOCTH, Ha3bIBaeMbIX (POKycamu TUrepOosibl, ecTh
BeJIMUMHA TIOCTOSTHHASI.

Tak >ke, Kak U B C/y4ae 3JUIMIICA, JJIsi TIOJyueHUs] ypaBHeHUs TuriepOosibl BbiOepeM MOAXOZSIYO
cucTeMy KoopjvHaT. Hauano KoopAMHAT pacronioXdM Ha cepefiiHe OTpe3ka Mexzy (okycamuy,
OCb HarpaBUM BJI0JIb 3TOT'0 OTPe3Ka, a 0Cb OPJIMHAT - MIePIIeHAUKYJISIPHO K HeMY.

Teopema: ITycmb paccmosiHue medcdy pokycamu u 2unepbosbl pagHo , a abcoaomHas 8eAUHUHA pasHoCmu
paccmosiHuli om mouku 2unep6o/bl 00 poKycos pasHa . Toeda sunepbona e eblbpaHHol 8biwie cucmeme KOOpouHam
uMeem ypagHeHue
20e

YpaBHeHHe Ha3bIBaeTCSI KAHOHUUECKUM YPaBHEHHUEM THIepOoIb.
T'unepbona obaadaem 08ymsi 83aUMHO NepneHOUKYASIPHbIMU OCSIMU CUMMempPUU, Ha OOHOU U3 KOMOPbIX /excam
¢okycbl 2unepbosnbl, u yeHmpom cummempuu. Ecau eunepbona 3a0aHa KaHOHUUECKUM ypasHeHUeM, Mo ee ocsimu
cumMMempuu Cay*cam KoopOUHAmHble ocu U , d HaUa10 KOOpOUHAM -- YeHmp CUMMempuu 2unepoosbl.

[TpoBeseM NocTpoeHyre rumepOosbl, 3a/JaHHOM ypaBHEHHEM

3ameTrM, 4TO U3-3a CUMMETPUM JOCTaTOYHO MOCTPOUTH KPUBYIO TOJILKO B [IEPBOM KOOPJAVHATHOM yTJIe.
Bbipa3sum U3 KaHOHMUECKOTO ypaBHEHHsl KaK (YHKIUIO , MPU YCJIOBUM, YTO , U MOCTPOUM TIpadvK 3TOU

GbyHKLIMU.



Touku nepeceyeHust rurep0oJIbl, 33/laHHOM KAHOHWYECKUM YPaBHEHHEM , C

OCbI0 Ha3bIBAIOTCS BepIIMHAMU I'urepboJibl, 0TPe30K MeKy HUMHU Ha3bIBaeTCsl 1eMCTBUTE/ILHON 0ChI0 TUIepOoJIbL.
OTpe30K ocu OpAMHAT MEXXAY TOUKaMH M Ha3bIBaeTCSI MHUMOM OCbl0. UHc/la U Ha3bIBalOTCS

COOTBETCTBEHHO [IeWCTBUTETHHON ¥ MHUMOM TOTyOCsiIMU TUrep6osbl. Hauano KoopArHaT Ha3bIBaeTCsl ee [IeHTPOM.
BenuunHa Ha3biBaeTCs SKCLIEHTPUCUTETOM THIepOosIbL.

V3 paBeHCTBa C/efyeT, UYTO , TO €CTb y TUIepO0/bl . DKCIEHTPUCUTET XapaKTepPU3yeT yroj MeX/y aCUMITTOTaMHy,
yeM O/Ke K 1, TEM MeHbIIle 3TOT yroJl.

B orimume OT 3nsmMnca B KaHOHWYECKOM ypaBHEHWM TUIepOO0JibIl  COOTHOIIEHWE — MEeXIy
BeJIMUMHAMUA U MOXeT ObITh TIPOM3BOJIBHBIM. B  UYaCTHOCTH, TIPU Mbl TIOIyYUM DPAaBHOCTOPOHHIOHO
rurepbos1y, U3BeCTHYIO U3 IIKOJBHOTO Kypca MaTeMaTHKH.

s oTpa)keHUs] Ha PUCYHKe KaueCTBEHHbIX XapaKTePUCTHK TMITepO0JIbI OCTaTOYHO OIMpE/eUTh ee
BepIIWHbI, HApUCOBaThb AaCUMIITOTBI M HapUCOBaTh IJIAJKYH KPUBYIO, MPOXOJALIYH) uYepe3 BepIIUHbI,
TIPUO/TIMDKAOILYIOCS K aCUMIITOTaM U MOX0’KYH0 Ha KPHUBYIO PUCYHKaA.

ITpumep 12.4 Tloctpoiite runepbosy , HaiiguTe ee GOKYCHI U IKCLIEHTPUCHTET.

Pemienue. Pa3fenum o6e yactu ypaBHeHus Ha 4. [ToyuriM KaHOHUYeCKOe ypaBHeHHe

, . [IpOBO/TUM acMMITTOTBI ¥ CTpouM runepbony (puc. 12.13).

N3 dhopmysiel mostyunm . Torzaa hokychr -- , , .

ITpumep 12.5 Tlocrpotite runepbomy . Haiigure ee hOKyChI U 9KCLIEHTPHUCHTET.

Pemmenue. [Tpeobpa3yeM ypaBHeHHE K BUAY
[laHHOe ypaBHeHHe He SIB/ISIeTCs KAHOHUUECKUM YpaBHEeHHeM IUrep0Oosibl, Tak Kak 3HaKW Tiepe]] 1 MPOTUBOIIOIOXKHBI
3HaKaM B KAHOHMYeCKOM ypaBHeHuH. OJJHaKO, ec/v 1lepeo003HauMTh epeMeHHbIe , , TO B HOBBIX ITepeMeHHBIX
TIOTyYUM KaHOHUYeCKOoe ypaBHeHHe

IelicTBUTEbHAS OCh 3TOH rUMepO0JIbl JIEXKUT HAa OCH , TO €CTh Ha OCU UCXOJJTHOH CUCTEMBI KOOP/IUHAT, ACUMITTOTEI
MMeIOT YpaBHeHUe , TO eCTh YpaBHeHHe B MCXO/JHBIX KoopJuHarTax. [leiicTBUTeNbHAs TIOJYOCh paBHa 5, MHUMasi -- 2. B
COOTBETCTBUU C 3THMHU JJaHHBIMH TIPOBOJIUM MOCTPOEHNE.

W3 dopmysisl TOAyunM , , GOKYCHI JIeXKaT Ha JeHACTBUTE/TBHOR OCH -- , , T/le KOOPAMWHATHI YKa3aHbl B NCXOJHOM
cucTeMe KOOp/IUHaT.
Iapabona

3adaHus 015 camocmosimenbHO20 pelieHus

Bapuaum 1. Bapuaum 2.

Ne 1. CocTaBUTh ypaBHEHHE OKPY’KHOCTH C LIEHTPOM

B Hauajie KOOPAWHAT U PaJInyCOM, PaBHbBIM . B TOuKe (-2; -5) ¥ paguyCcoM, paBHEIM 3.

IMTocTpouTh 3TH OKPY>KHOCTH.

Ne 2. V3 ypaBHeHUs1 OKPY>KHOCTH HalTH ee pafilyC U
KOOP/JUHATHI LIeHTpa.

rx

Ne 3. CocTaBUTh ypaBHeHHe 3/UINIICA:

¢ dhokycamu Ha ocu Ox, eciiv 2a = 8, 2b = 6. ¢ dokycamu Ha ocu Oy, ecu 2a = 10, 2b = 4.




Ne 4. HaiiTi KOOpAWHATHI BepLLIMH, (OKYCOB,
JJIMHBI OCeH U 3KCLeHTpUCUTeT 3/uiuIca. IlocTpouTts

Ne 5. CocTaBUTbL KAHOHUUYECKOE YpaBHeHUe

ee BepIIUHbI HAXO/ATCS B TOUKAX ee JIeMCTBUTebHAS TIOyOCh paBHa 12,
Ai(-5;0)uA(5;0), a FF.,=14. a MHUMasI T10JyoCh paBHa 5.
N\NT | [P~

Haiitu ayuHbl oceid, KOOpAWHATBI BePIIVH, (DOKYCOB,
ypaBHEHUS AaCUMITTOT U 3KCLIEHTpUCUTET. [ToCTpoUTh

Ne 7. CocTaBUTh ypaBHeHHe Mapabosibl C BepPIIMHOM B
Hayvasie KOOpJVHaT,

Sy

F (5: 0. F(-4:0).

MN306pa3uts nmapabdoiy.

Ne 8. CocTaBuTh ypaBHeHHe 1Mapabosibl C BEPLIMHON B
Hayasie KOOpJuHar,

v

v= 1. v=—-4.

CpenaTb pUCYHOK.

ITpakTyeckoe 3ansitue Ne 6

Tema:Bbrurcienue rpesiesioB (PyHKLUNN OJHOU epeMeHHON

Ilenb 3aHsmus: HayuuTbCs BBIUMC/ATH Tpefienbl (YHKLUH, pacKpblBaTh HeomnpezeneHHOCTH TI0
npasuiy Jlomurans.
OcHawjeHue paboue2o mecma: VIHCTPYKLIIOHHO — TeXHOJIOTMUECKasi KapTa, TeTpaZib, pyukKa.

KoHTponbHbIe BOMIPOCHI:
7. Yto Ha3bIBaeTCs rpeiesioM QPyHKIUU?
8. CBaoiicTBa npezenoB PyHKLUU.
9. PackpbITHe Heomnpe/ielIeHHOCTeN.
10. IIpaBwusio JlonuTans.
11. PackpeITHe Heorpe/ie/ieHHOCTel 1o rpaBuiy JlonuTarns.

[TOPAOOK BBITTOJIHEHWA PABOTBI:

Haiitu npepesnsbi:

1.; 2.; 3.;
4. ; 5.; 6.;
7.} 8.; 9.;
10.; 11. ; 12. ;

13 14. . 15. ;



[TpakTrueckoe 3auaTue Ne7/
Tema: JuddepeHiipoBanre QyHKIMI 01HOM iepeMeHHOU. [Ipor3BOJHbIE BBICILIMX MOPSIJKOB

Bapuanr 1

1) Haiigute npou3BoAHYO 3ajaHHON (QyHKL[UN
a) f(x) =x"—5x*+12 x* — 0,5x +125
0) f (x) = x° cos x

B)f(x)=



tgx x> — 4
r) f(x) =sin (x> — 4x* + 5x —14)
2) Haiinute 3HaueHUe MPOM3BOJHON (PYHKLIMY B 3a/]JaHHOM TOUKe

a)y=sin[{ x+T | x=7
0

. )4

0)y=1x'—-1x+2x—-x+1 x=-1

4 3 0
3) Pemmre ypaBHeHue:
f(X)=x>—4x+3



f'x)=0
4) Pemnte HepaBeHCTBO:
f)=1x—2x"+3x+83
Bapuanr 2



f(x)<0

1) Haiiute mpou3BoHY0 3ajaHHON (QYHKI[UU
a) f (x) =3x* — 3x° +11x* — 0,3x +127
6) f (x) = x* sin x
B) f (X) = ctgx

X3
r)f(x)= cos(x4 + 4x° + 4)
2) HaiiguTe 3HaueHue MPOU3BOAHOM (QYHKIMU B 3alaHHON TOUKe
a)y:cos(ZX—E X=T

|
. ) s

O)y=1x-1x+3x+2x=-1

5 2 0
3) Pelliite ypaBHeHUe:
f(x)=x*+2x—8



f'x)=0

4) PewiiTe HepaBeHCTBO:

fX)=1x+x*—8x+123
Bapuanrt 3
f'(x)=20
1) Haiigute npou3BOHYO 3ajaHHOW (DYHKLUU
a) f(x) =x" — 5x* +12 x* — 0,5x +125
0) f (x) = Xx° cos x

B) f (x) = tgx
X4
1) f(x)= tg(x3 — 4x* + 5x —14)
2) Haiizute 3HaueHUe MPOW3BOJHOU (DYHKLIMY B 3a/JaHHOM TOUKe
a)y=sin[ x+T | x=T7
0

4
O)y=1x"-1x+2x—x+1 x=-2

4 3 0
3) Pemmire ypaBHeHue:
f(X)=4x"—4x+3



f'x)=0
4) Pemnte HepaBeHCTBO:
f)=1x—2x"+3x+83
Bapuanr 4



f/(x)>0

1) Haiiute mpou3BoHY0 3ajaHHON (QYHKI[UU
a) f (x) =3x* — 3x° +11x* — 0,3x +127
6) f (x) = x" sin x

X3

B)f(x)=



ctgx
r)f(x)= ctg(x4 +4x3 + 4)
2) HaiiguTe 3HaueHue MPOU3BOJHOM (QYHKIMHY B 3alaHHON TOUKe
Q)y=cos( 2Xx—T |X=T
0
) 6

B)y=1x-1x+3x+2x=-2

5 2 0
3) Peluvite ypaBHeHuUe:
f(x)=6x"+2x—8



f'x)=0

4) Pemnte HepaBeHCTBO:
fX)=1x+x*—8x+123



f'x)<0

ITpaktrueckoe 3aHsATHE No8
Tema: Bblurc/ieHre HeorpeeI€HHOr0 MHTerpaja HerocpeiCTBeHHbIM UHTerPUPOBaHUEM, METOJIOM T10/ICTAHOBKH
Lleab pabombl: 3aKpeNUThH HABBIK BHIUMC/IEHHS HeOTIpe/ie/ieHHbIX NHTEerPajioB MeTOZIOM 3aMeHbl IIepeMeHHOM 1 110
(hopMyIie MHTETPUPOBaHUSI 10 YaCTSIM.
Mopspok nposeaeHus pabomel
1. TloBTOpWUTH TEOpPETHUUECKMIA U MPAKTUUECKUI MaTepras 1o KOHCIIEKTY
2. BBbINOMHUTG 33flaHKs TI0 BapyiaHTaM W O(GOPMHTH OTUeT O paboTe (HAmKCaTh yC/IOBUE 3aflaHMsi, PEIeHHe U
OTBeT).

OcHoBHble noHsIMUA U onpeoeneHuUs

@DyHKIMS Ha3bIBAETCS MEPBO0Opa3HOM 11 GYHKLMKA Ha TPOMEXYTKEe , KOHEUHOM WM OeCKOHEeUHOM,
ecmd ¢yHkius guddepeHIpyeMa B KaXK0N TOUKe 3TOr0 MPOMEXXYTKa U ee TIPOM3BOZHAS y/IOBIeTBOPSIET
CJ/IeyroijeMy paBeHCTBY:

[lpumep  DyHKUUs sB/sieTCs epBo0OpasHOi A/ist PyHKLUM , TaK Kak

Ecmm dyskuus siBnisieTcst mepBooOpa3Hoit Asist PyHKLMM Ha HEKOTOPOM TMPOMEXYTKe, TO U QyHKUMS , Te -

TPOU3BOJIbHAS TIOCTOSTHHAS, TaKXKe OyzieT rmepBooOpa3Hoi A1t PYHKIMM Ha PaCCMAaTPUBAEMOM MPOMEXKYTKE.

Kaxas yHKIums1, KoTopast SB/sIieTcs epBoo0pasHoi /st GyHKIWH, MOXKET ObITh MpeZiCTaB/ieHa B BUJE .
COBOKYITHOCThL BCeX TepBoo6Opa3HbIX (YHKI[MM , OTIpe/ie/IeHHbIX Ha 3a/laHHOM TPOMEXKyTKe, Ha3bIBaeTCs

HeoTIpe/[e/IeHHBIM UHTeTpajioM OT GYHKIMK | 0003HauaeTcsi CHMBOJIOM . TO eCTh

3HaK Ha3bIBAETCSl MHTErPajioM, - TOABIHTErPA/IbHBIM  BBIDAKEHUEM, - TIO/IbIHTETPAIbHOM  (DyHKIIMEH,
a - repeMeHHOW UHTerpPUPOBaHMS.

Orneparyst HaAXOXK/I€HUSI repBooOpa3Hoi W HeOoTpe/Ie/IEHHOT0 WHTerpasa oT
GYHKIMY Ha3bIBaeTCAUHTErPUpPOBaHUEM GYHKIMY . VIHTerpupoBaHWe TIpeZcTaB/sieT COOOM oreparuio,
obpaTtHyt0 auddepeHIMpPOBaHUIO.

CBolicTBa HeomnpeeNleHHOro HTerpana
1. IToCcTOSIHHBIN MHOYKUTE/IbL MOYKHO BEIHOCHUTE 3a 3HaK Heornpeae/IeHHOro MHTerpaJ/jia Wik BHOCUTD T10[ 3HAK MHTErpajia

2. Heonipeie/ieHHBIN UHTErPa OT CYMMBbI/Pa3HOCTH [IBYX U 00JIbIle GYHKIUN paBeH CyMMe/pa3HOCTH HeoTpe/leIeHHbIX
WHTEerpajioB OT 3TUX (DYHKIIMIA

Tabnvua HeonpeaeneHHbIX MHTErpPasioB

MeTO,EI,bI peweHna HeonpeaeneHHbIX MHTErpasioB

1. MeToz HemocpeACTBEHHOTO UHTErPUPOBaHUS

[MpuBeneHre K TabO/JMUYHOMY BHUAY WIM METOJl HETIOCPE/CTBEHHOTO WHTerpupoBaHus. C TOMOIIbBIO
TOXKeCTBEHHBIX TIpeo0pa30BaHUI TMO/bIHTErpa/ibHONM (PYHKLUWUM WHTErpaJ CBOAWUTCS K HWHTerpan:y, K
KOTOPOMY TIPUMEHHUMBI OCHOBHBIE TIpaBW/Ia WHTErPUPOBAHUS M BO3MOXKHO WCIT0/Ib30BaHUE TaOJHUIIbI
OCHOBHBIX UHTErpasoB.
ITpumep

3ajanve. Halitu uHTerpas

Pemrenue. Bocronb3yemcsi CBOMCTBaMY MHTeTpasia U MPUBEIEM [JaHHBIN UHTErpasl K TaOJIMUHOMY BU7LY.

OrTBerT.
WHTerprpoBaHye 3aMeHOU epeMeHHON

VHTerpupoBaHve 3aMeHOW TMepeMeHHOW WM MeTOAOM IMOACTaHOBKU. IlycTb, rae QyHKUUS HMMeeT
HeIpepbIBHYIO TIPOM3BOJHYIO , @ MeKJy MepeMeHHbIMU M CYILeCTBYeT B3aMMHO OJHO3HAaUHOe COOTBETCTBUE.



Torja cripaBe/i/TMBO PaBeHCTBO

Onpe/enieHHbIN WHTETpan 3aBUCUT OT [epeMeHHOM MHTerpUpOBaHMsl, [I03TOMY eC/IM BbINIOJIHEHA 3aMeHa
repeMeHHbIX, TO 00s13aTe/TbHO HaZlo BEPHYTHCS K ITePBOHAYaIbHOM NlepeMeHHOM NHTerPUPOBaHUS.
ITpumep

3apanue. Halitu uHTerpan

PelreHvie. 3aMeHMM 3HaMeHaTe/b Ha TIepeMeHHYI0 U TIPUBe/IeM MCXOHbIM MHTerpasl K Tab/IMyHOMY .

Ortser.
NnTerprpoBanue no 4yacTsim

3adaHus 015 camocmosimenbHO20 pewleHust

Bapuaum 1. Bapuaum 2.

Ne 1. Brruuciute Heornpeie/IeHHbIE HHTerpasibl

A) A)
b) b)
R) R)

Ne 1. BrerumciuTe HeoIlpeaeneHHbIe MHTerpaibl

A) A)
b) b)
R) R)

ITpakTrueckoe 3aHsATHE Ne 9.
Tema: BeluncieHye orpeje/leHHbIX UHTerpajioB HeIIOCPeACTBEHHO U C [TOMOMIbIO TOACTaHOBKU

I]eab pabombl: 3aKpPeNUTh HaBbIK BHIUMC/IEHUS OTIpe/ie/IeHHbIX UHTerpasoB 1o ¢popmysie HetoToHa-JlelibHuLa, MeTo0M
3aMeHbI [1IepeMeHHOM U MeTOJ0M UHTerPUPOBaHUSI 110 YaCTsIM.

OcHogHble NnoHsimusi u onpedeseHust

IIpasuna uHmezpuposaHus

1.

2.

Tabsuiia HeorpeZieNIeHHbIX UHTETPajIoB

BrluriciieHHe onpe/iesieHHOr0 UHTerpasa
MeTog, HerocpeACTBEHHOT0 HHTETPUPOBaHUS
ITpumep 1.
Berumciure ornpeziesieHHbI UHTeTpart .
Pemenue.
HWcnone3ys popmyset (1), (2), monyuum

ITpumep 2.
Bbrunciivre onpefenieHHbIN UHTerpart .

Perrenue.
Ucnons3ys Gopmymy (7), mosyuum

IIpumep 3.
Brruriciite oripesiesieHHbIN UHTETparl .

Perienue.
HWcnone3ys popmyiy (1), momyunm

ITpumep 4.



Bbrumciute ornpefiesieHHbIA UHTETPA .
Pemrenue.
Ncnons3ys Gopmyny (16), monyunm

IIpumep 5.
Bbruncivre onpejenieHHbIN UHTerpait .

Perenue.
Wcnone3ys popmyiy (20), momyurm

MeTog, 3amMeHbI TepeMeHHON

ITpumep 6.
Borunciivre onpefeneHHbIN UHTerpart .

Pemenue.
BrimonHss 3aMeHy repeMeHHBIX M UCTI0Jb3Ys dopmyay (1), monyuum

3adaHus 0451 cCaMocmosimenbHO20 pelleHusl

Bapuanm 1. Bapuanm 2.

Ne 1. Beunc/uTh orpeiesieHHble UHTerpasibl

1) 1)
2) 2)

Ne 2. Belunc/uTh onpejie/ieHHble UHTerpasibl

1) 1)
2) 2)

Bapuaum 3. Bapuaum 4.

Ne 1. Belunc/iuTh onpeie/ieHHble UHTerpasibl

TTOTTAAMATATDATITTA®

1) 1)
2) 2)

Ne 2. BeluMc/IUTE Onpeie/ieHHble UHTerpasibl

v
AXATMATTARS DARAATIT T TTANARANTITTATI

1) 1)
2) 2)

I'eomeTpryecKye IPUIOXKEHHUST OTpe/ie/IeHHOT0 MHTerpasiax»
BrrunicrieHre 110181 TIOCKOW (DUTYPBI

[pumep: BerumciuTs mioiaib GUrypel, OrpaHUUeHHON TUHUSMU: U .
Pernennie: Haliziem KoopAMHATLI TOUEK TTepeceveHust TUHUI:

> >

BapuaHTs! 3agaHuit



BapuanTtl
Havitu Ttomazib GUrypel, orpaHiueHHOH rapabosioit , mpsiMoii x=2 1 ocbto OX

BapuaHnr 2
Hatitu ninomiags hUrypbl, orpaHuueHHOH napabosioit 1 ockio OX
Bapuant 3
Havitu tutomazs GUrypsel, orpaHAYeHHOM JTMHUEH , OCBI0 W OChIO
BapuanT 4

Haiftu niomage Gurypsel, orpaHUueHHOW TUHUSIMUA

lMpakTnyeckoe 3aHatTme N210

Tema: JuddepeHumnanbHoe ncuncneHme GyHKUMM HECKOSIbKUX NepeMeHHbIX GYHKLMK ABYX
nepemMeHHbIX
[Teab pabombl: HAYYUTHCST HAXOJUTD YaCTHBIE TTPOU3BOJHbIE U A depeHiabl QyHKIUM HECKOIBKUX MepeMeHHBIX.
ITopsidok binonHeHuss pabombl
1. TloBTOpUTH yueOHBII MaTepual 110 KOHCIIEKTY B TeTpajy.
2. BrmoaauTe paboTy 10 BapyaHTaM | 3alucaTh OTBETHI K PeLleHHsIM.

OcHogHble noHAmusl U onpede/ieHust

YACTHBIE [MTPOM3BOAHBIE 1 ANPDPEPEHIIPYEMOCTH @ YHKIUU
1°. Tlycte M(Xy,...,Xk..-,Xa) — TIPOM3BOJIbHAS (PUKCHPOBAHHAs TOYKA M3 00/1acTH onpefeneHuss D QyHKIUU |
Touka Eciu cymiecTByer npezen

)
TO OH Ha3bIBAETCS UACMHOU Npou3800HOU Nnepeo2o nopsodkd AAHHOW (GYHKIMM TI0 TIepeMeHHON Xx B Touke M u
0003HauaeTCs WK , UIH .

YacTHble TIPOM3BO/HbIE BBIUMC/ISAIOTCA 110 NpaBuiaM auddepeHiipoBaHyst (GyHKLUM OFHOW repeMeHHOM, Ipr
3TOM BCe IepeMeHHble, KDOME Xi , PACCMaTpPUBAIOTCS KaK MOCTOSIHHBIE.

2°. YacmHbIMU NPOU3BOOHBIMU 8MOPO20 NOPSOKA PYHKLIMK TI0 COOTBETCTBYIOIIMM TIepPeMeHHBIM Ha3bIBAIOTCS
YaCTHBIE TTPOU3BO/HBIE OT ee YaCTHBIX NTPOU3BOJHBIX MEPBOT0 MOPs/JKa, OHM 0003HAUarOTCs: =, U T.J. AHAJIOTUYHO
OTIpe/IeNISIIOTCSl YaCTHbIe NIPOX3BO/HbIE TIOPSsi/IKA BbILlIe BTOPOTO.

Teopema 9.2 Ecnv cMellaHHbIe IPOM3BO/IHBIE HETTPEPHIBHBI, TO OHM COBMAJAIOT: .

Takum oOpa3oMm, pe3ysbTaT MHOTOKPATHOTO /WG depeHMPOBaHUS (YHKLMH M0 PA3/IMYHBIM TIepeMeHHBbIM He
3aBUCUT OT Tropsiika JAuddepeHIMPOBaHUs TPU YCAOBHM, UTO BO3HHMKAOLMe TPU 3TOM “CMelllaHHble” YaCTHbIe
TPOU3BOHBIE HETIPEPBIBHAI.

[Tpumep 4. HaiiTu yacTHbIe TPOU3BOAHBIE TIEPBOTO Y BTOPOTO TIOPSIAKOB OT (YHKLIWH .

V Cuwutas nociefoBaresbHO TIOCTOSIHHOM “y”, 3aTem “X”, W TipuMeHsisi mipaBwio AuddepeHLIMPOBaHUS CIOXHOMN
dyHKI[IH, TTONyUuM: ,

. Juddepenuypys BTOpUUHO, MOTYUUM:

)

)

>

#
TUOOEPEHITNAJI ®YHKIINN
Jugpepenyuan nepgozo nopssdka PyHKLIMM B TOUKe HAXOJUTCS 110 popmyIie
Yare quddepenian GyHKIUY f BeIpaXKaeTcs yepe3 AuddepeHIrabl He3aBUCUMBIX ITePeMeHHBIX:

DYHKLUUM U ¥ V HECKOIBKUX TIepeMeHHbBIX TIOUUHSIOTCS 0OBIYHBIM NpaBuiaM ArddepeHIpOBaHys:

[Tpumep . Haittu guddeperuyan GyHKLIUA .
ITepebili cnocob. T1o ¢hopmye (5.4): ,

Bmopoli cnocob. TTpumensiem nipasuia auddepeHrirposanus (5.5):
+

Danriianma 1 DRAaniiAanim D




Ne 1. Belunc/IUTh 3HAaUEHUS YaCTHBIX

a) a)
6) B TOuke M (2;-1) 6) BTOuke M (-2;3)
B) B)
B Touke M (1; 2) B Touke M (2; — 1).

Ne 3. Berunic/iuTh yacTHbIE TIPOU3BO/HbIE 1-TO U

B Touke M (-1; 2). B Touke M (-1; 2).

[TpakTrueckoe 3ansitTie Ne 11

Tema: npuno)KeHue ABOMHBIX UHTErPajioB
Lfeab pabombl: HAYUUTHCS

- BBIUHCJIATH TIOBTOPHBIE UHTErPasIbl;

- BBIYMC/IATH JBOMHOM MHTeTpaJ 1o 3ajaHHO# ob61actu D;

- UW3MEHSITh MOPS/I0OK UHTeTPHPOBaHUS B IBOMHOM HHTerpare;

- BBIYMCJIATH TUIOLIA/b 00/IaCTH C TTOMOIIIBIO JBOWHOTO WHTETPasa;

- 3aKpeuTb HaBbIKU [1OCTPOEHUsI TPAPUKOB (QYHKLIUM.

MopsAAoK BbINOJIHEHUSA PaboTbl
1. HOBTOPI/ITB TEOPETI/I‘—IECKI/Iﬁ 148 HpaKTI/I‘—IeCKI/Iﬁ MaTepudJ/l 1o KOHCIIEKTY

2. BbINoaHUTE paboTy MO BapUaHTaM U 3aMUCaTh OTBETHI K PEILIEHUSM.
OcHogHble NoHAMus U onpedeaeHust
JOBOWHBIE MHTETPAJIBI
[TOBTOPHBIN MHTETPAJI
Onpenenenuve. IToemopHbill UHMe2pan  eCTh TpUpalleHWe TmepBoobpasHol F(x,y) A/id 1O MepeMeHHOu “y”,

[{3952)

TIPOMHTETr PUPOBAHHOE T10 TlepeMeHHOH “X” | T.e.

Ornipeznenenuie. [ToemopHbIll uHMe2pan ecThb npupaleHue nepsoobpaznor d(x,y) Ans f(x,y) Mo nepeMeHHOH “X”,

[{3Ns )

TIPOMHTETr PUPOBAHHOE T10 TlepeMeHHO01 “y”, T.e.

[Tpumep 3. BeIUMCINUTE TOBTOPHBIM UHTErpar .

[T 1} ({31}

\% |I/IHTerI/IpyH BHYTPeHHUU WHTerpasl o “y”, nosiaraeM “x” MOCTOSTHHBIM | =

Ipu eblyucaeHUU NOBMOPHO20 UHME2PAAd MOXCHO U3MEHAMb NOPSIOOK UHMe2PUPOBAHUSL.

Ecmu : 1) dyskius f(x,y) uHTerpupyemMa B TpaBUIBHON B HampaBiaeHun Oy objactu S: , T.e. CyIIeCTBYeT
ZIBOMHOU UHTerparn ,

2) CyliecTByeT MOBTOPHbBIN UHTErpan , TO

Ecm :1) dyskuus f(x,y) vHTerpupyeMa B paBUILHOH B HarpaBiaeHuu Ox 06/1acTH |, T.e. CYIeCTBYeT JIBOHHOM
WHTerpan ,

2) CyIIecTByeT MOBTOPHBIN UHTErpas , TO

ITpumep 1. MI3MeHUTH NOPSAIOK UHTETPUPOBAHUS B UHTerpase .

V Tak Kak umeeM , TO NpaBW/IbHas B HarpasjaeHun Ox o61acTb D orpaHrueHa JMHUAMU X =y, X=2-y, y=0, y=1 (;mHus y
=1 BeIpoAu/Iach B TOUKy) (puc.). Tak kak yuactok OAB rpaHuLibl COCTOUT U3 OTPE3KOB MPSIMbIX U, TO , Ije ,

Utak, == =.



ITpumep 2. Berurc/uTe 110 06/1actu D, orpaHUUeHHOM TMHUSMU U .

V N3o06pa3um obsacte D. [I1st OTBICKaHHUS TOUYEK TiepeceueHust mapabosl U pelllaeM ypaBHEHHe , OTKy/Jja UMeeM
JeliCTBUTeTbHBIe KODHU , . TakuM 006pa3oMm, mapabosibl riepecekaroTcst B Toukax ( puc.). PaccmarpuBast D Kak
MpaBU/IbHYI0 B HanpasieHur Oy , umeeM . ITo popmye

Ecym obnacte D paccMmarprBaTh Kak MpaBUIbHYIO B Haripaeiennd OXx,To . [To dhopmyrne

3adaHus 0151 caMocmosimenbHO20 peleHus

Bapuanm 1. Bapuaum 2.

Ne 1. BEIUMC/IUTE MOBTOPHBINM UHTETPAI:

Ne 2. BeIUMCAUTE JBOMHOM MHTErpal:

3

1o o61acTu D, OFpElHH‘-IEHHOfI NpAMBIMU rage D - O6]'IaCT]>, OrpaHMuYeHHas JIMHUAMN

Ne 3. I3MeHUTH MOPS/I0K UHTEIPUPOBAHUS B

Ne 4. BeIUMCIUTH IJI0IIaAb 00/1aCTH,

IMPAKTUYECKOE 3AHATUE Nel2
Tema: «Permenue auddepeHIManbHBIX YPaBHEHH ITEPBOTO MOPSKa»
Lenb pabombi: HAYUUTHCS
- Pemars nipocTetiiue guddepeHiiaibHbIe ypaBHEHHUS IEPBOTO MOPSKA METOIOM
HeTI0Cpe/ICTBeHHOTO UHTerPUPOBAHUST;
- Pemats guddepenianbHbie ypaBHeHUs MePBOT0 TOPsiZKa C pa3AesitoIuMUcs
ITepemeHHBIMMU.
MopsAaoK BbINOSIHEHMSA PabOoThI
1. TloBTOpUTB TEOPETUUECKHMH U TIPAKTUUECKHI MaTepua o KOHCIIeKTY
2. BbInosHUTE paboTy MO BapUaHTaM U 3aMyCaTh OTBETHI K PEIIeHUsIM.

OcHogHble noHsimus U onpeoe/neHust

OuddepeHiinanbHoe ypaBHeHHe — ypaBHEeHUe, CBsi3bIBarolllee 3HaUeHHe HEeKOTOPOUM Heu3BeCTHOW (DYyHKLWH B
HEKOTOPOM TOUKe M 3HaueHue eé MPOM3BOJHBIX Pa3/IMUHBIX MOPSIKOB B TOMU e Touke. [IuddepeHiuanbsHoe ypaBHeHNEe
COZIEPKUT B CBOEH 3aMycy HeM3BeCTHYIO (YHKLIMIO, eé ITPOU3BO/HbIE U He3aBUCHMbIe IlepeMeHHbIe; 0HaKO He yiroboe
ypaBHeHUe, co/ieprkalliee TTPOM3BO/IHbIe HeM3BeCTHOW DYHKIUH, sB/sieTCs AuddepeHiualbHbIM ypaBHEHUEM.

[Mopsgoxk guddepeHLanbHOTO ypaBHEHNST — HauOOJIbIINN MTOPSIJOK IPOM3BOJHBIX, BXOJSIMX B HETO.

IMponecc pemenvs auddepeHIMaTBEHOTO ypaBHEHs] Ha3bIBAeTCSl UHTErPUPOBAaHUEM.



Bce muddepeHiianbHble ypaBHEHUST MOYKHO pa3/ie/IuTh Ha JIMHelHbIe U He TMHeNHbIe.

Henunelinoe auddepeHiyaibHOe ypaBHeHHe - guddepeHIManibHoe ypaBHeHHe (OOBIKHOBEHHOE WM C
YaCTHLIMM TIPOU3BOJHBIMH), B KOTOPOE TI0 KpaliHell Mepe OfiHa W3 MPOU3BOJHBIX HEM3BECTHOW (PYHKIMHU (BK/IOUast U
TPOM3BO/HYIO HYJIEBOTO TOPS/IKA - CaMy HEM3BECTHYIO (DYHKIHIO) BXOAUT HeJTHHEMHO.

Wuorga moj  H.AY. mnonumaetcs Haubomee oOlee ypaBHeHHe —OIpede/ieHHOro Buja. Harp.,
HEeTMHEMHBIMOOBIKHOBEHHBIM M depeHI[HabHBIM YpaBHEHHEM 1-ro TOpsiiKa Ha3. ypaBHEHHe C TPOM3BOJILHOMN

(GyYHKILMEH TpH 3TOM JIMHEHHOe OOLIKHOBEHHOE auddepeHIMaibHOe ypaBHeHHe 1-To Mopska COOTBETCTBYET YaCTHOMY

CIIyvaro

H. A. y. C 4YaCTHBIMU MPOMU3BOAHBIMU 1-r0 TIOpsiKA /IS HEM3BECTHOM (MYHKI[UU Z OT He3aBUCHMBIX [E€PEeMEHHBIX HMeeT
BU/:

rje F- npousBosbHast GyHKIMS CBOMX apryMeHTOB;
BUIbI HEJTMHEWHBIX JUOPEPEHLIMATIBHBIX YPABHEHN 1-T'O ITOPSAJKA
YpaBHeHus ¢ pa3/ie/IeHHbIMY TTlepeMeHHbIMU

I11. OO6uwmii uHTETpasN
I12. OO6muii uHTErpat

[TPUMEP
Haiitu Bce pereHusi guddepeHLManisHOTO YPaBHEHUS

Pemtenne.
ITpeobpa3yem ypaBHeHHe CIeyIOIIMM 00pa3oM:

OueBKJHO, UTO JieJieHHe Ha ey He TIPUBOJIUT K MOTepe pellieHus], TOCKoJbKY ey > 0. [Tocsie uHTerpvpoBaHusi MoyyaeM

[laHHBIN OTBET MOKHO BbIPa3UTh B SIBHOM BUJE:

B mocneqHeM BbIpaKeHWM Tperionaraetcs, 4yro kKoHctaHta C > 0, uToOBl y/JOBIETBOPUTH 00/aCTH
orpefienieHus norapudmMuieckoit GyHKLINM.

3adaHus 0151 cCamocmosimenbHO20 pewleHust

1 BapuaHT.
1. Pemmuth auddepeHiuanbHbie ypaBHeHus: a) 0)
2. Haliti uacTHoOe pelieHHe AnddepeHMaabHOrO ypaBHeHUsT NIpY Haua/lbHbIX YCI0BUX y(2)=3.

2 BapHaHT.
1. Pemmuts auddepeHiuancabie ypaBHeHus:: a) 0)
2. Haiitt uactHoe petieHue quddepeHivanbHOTO ypapHenus , ecm y(0)=1.

3 BapuyaHr.
1. Pemmtsb guddepeHiuanbHble ypaBHEHUS: a) 0)
2. Haiit yactHoe perieHue quddepeHIMaIbHOTO YpaBHeHus nipy yciaoBuu y(1)=3

4 BapuaHT.
1. Pemwuts juddepenipantHble ypaBHeHus:: a) 0)
2. Haiitui yactHoe peluieHHe AuddepeHMaIbHOr0 ypaBHeHus , eciu y(1)=1.

5 BapuaHT.
1. Pemmuth JuddepeHipanbHble ypaBHeHus: a) 0)
2. Haiitu yactHoe petienue quddepeHidanbHOTO ypaBHenus , eciu y(0)=1

6 BapuaHr.
1. Pemmrts auddepeHiipanbHbie ypaBHeHHs: a) 0)



2. Haiiti yactHoe peeHue auddepeHMaabHOTO ypaBHEHUST  eC/H
7 BapuaHT.

1. Pemmutsh auddepeHiuanbHbie ypaBHeHus:: a) 0)

2. Haliti yacTHoe pelieHue AuddepeHMaabHOrO ypaBHeHUsl NPy HaualbHbIX yca0Busx y(1)=0.
8 BapuaHT.

1. Pemmrts auddepeHiipanbHble ypaBHeHHs: a) 0)

2. Haiitu yactHoe petieHue guddepeHLyanbHOro ypaBHenus , eciu y(0)=1.
9 BapuaHT.

1. Pemmuth quddepeHipanbHble ypaBHeHus: a) 0)

2. Haiitu yactHoe peltieHue quddepeHLManbHOTO YpaBHeHUsT TIpU yciaoBuu y(1)=2

10BapuaHT.
1. Pemmrts auddepeHiianbHble ypaBHeHus: a) 0)
2. Haiitu yactHoe pelttieHue quddepeHLanbHOTO ypaBHeHus , eciu y(1)=1.

11 BapuaHT.
1. Pemmutsh auddepeHiuanpabie ypaBHeHus: a) 0)
2. Haiitu yactHoe pemieHue auddepeHMaabHOTO ypaBHEHHUS , eC/H
12 BapuaHT.
1. Pemmrts auddepeHiipanbHble ypaBHeHUs: a) 0)
2. Haiiti yactHoe pellleHHe AuddepeHIMaabHOrO ypaBHeHUsT eciu
13 BapuaHT.
1. Pemmrts auddepeHiianbHble ypaBHeHs: a) 0)
2. Haiitu yactHoe peltieHue quddepeHiMalbHOTO YPaBHeHMsI MPU Haua/lbHBIX YCIOBUAX Y(2)=3.

14 BapuaHT.
1. Pemmuth auddepeHiuanbHbie ypaBHeHus: a) 0)
2. Haiitu yacTHOe peliieHve auddepeHIManbHOro ypaBHenus , eciu y(0)=1.
15 BapuaHT.
Peumts guddepeHuanbHble ypaBHeHus:: a) 0)
2. Haiitu yactHoe pelieHue quddepeHLManbHOTO YpaBHeHUs: Tpy yciaoBud y(1)=1

=

[NPAKTUYECKOE 3AHATUE Nel3

Tema: «PerieHue MMHENHBIX OAHOPOAHBIX A depeHabHbIX YPaBHEHHUI BTOPOTO MOPsiAKA C TOCTOSTHHBIMU
ko3 dureHTaMu»
LJeab pabombl: HAyUUTHCS pellaTh JMHelHble 0JHOPOHbIe AuddepeHIManbHble ypaBHEHHSI BTOPOT'O MopsijKa €
TOCTOSTHHBIMH K03 QULIMeHTaMH.
MopsAAoK BbINOJIHEHUS PaboThbl
1. TIoBTOpPUTH TEOPETHUECKHM U MPAKTUYECKUH MaTepuasl 10 KOHCIIEKTY
2. BbinonHuTh paboTy 1Mo BapyaHTaM U 3aMycaTh OTBETHI K PeIIeHHsIM.
OcHogHble NnoHsimust U onpedeneHust

3adaHus 0418 camocmosimenbHO20 peweHus
A), B) Haiitu o6iiiee peliieHre ypaBHEHUS
B) HaiiTi yacTHOe pellieHre ypaBHeHWUsI
1 1

] | |




2. , €CJIA IPU
1c.14.8(6

, /A TIpU

, €CJIU TIpH
5. , eCJIU TIpU
6. , @CJIU TIpU
7. , eCJIU TIpU
(e} e —————
9. , €CJTU TIpU
10. , €CJIU TIPH
11. , eCJIU TIpU
12. , €CJIU TIpU
13. , eCJTU TIpU
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MpakTnyeckas pabota N214
Tema: ViccnepmoBanue cX0AUMOCTH (DYHKLIMOHAIbHBIX PS/IOB
Llenb: HAyUUTHCS UCC/IEI0BaTh Psifl HA CXOAUMOCTD, UCTI0/B3Ys npyu3Haku Koy, [lanambepa u JlefibHuLa



