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BBeaenne

1. lestb 1 32324 M3YYeHUA JHCIIHILITHHDI

[lenp mucipoumMHEL: (QopMHpoBaHHe HaOopa OOIIEITPOo()eCCHOHAIbLHBIX KOMIIETEHIHI
Oakanagpa 110 HarpaBjIeHHIO ITOATOTOBKH 08.03.01 « CTpOHTEBCTBOY.

3amayl OCBOEHHS IHCLHIUINHBL. (DOPMHPOBAHHE IIPEACTARIEHHH O POIH H MECTE
MaTeMaTHKH B COBPEMEHHOM MHpe, 53Talnax pPasBHTHS, VHHBEPCAIBHOCTH €€ IIOHATHH H
NIpeCTaBIeHH, (OPMHPOBAHHE YMEHHH KOHCTPYHPOBAaHHS H aHallH3a MaTeMaTHYeCKHX
MoJienell 00BbeKTOB, CHCTEM H IPOIECCOB ITPH PEIIEHHH 3aJay, CBSI3aHHBIX CO cpepoi OyayIlei
NIPO()eCCHOHAIIBHON JIeATEIbHOCTH, OBJIAJ[EHHE HAaBBIKAMH TOYHOI'O H CKAaTOrO BBIpaKEHHS
MaTeMaTHYEeCKOH MBICIH B YCTHOM M IDHICBMEHHOM H3JIOKEHHH, C HCIIOIb30BaHHEM
COOTBETCTBYIOIIEH CHMBOJIHKI.

B pesyabTare 0CBOCHHMS JUCIHMILINHBI CTYAEHT bI JOIZKHDI:
3HATB:  OCHOBHBIE  TIOHATHS  AHAIMTHYECKOH  TEeOMETPHH,  JIMHEHHON  aireOphl,
TH(PepeHIHaIPHOIO H HHTETPAaJIbHOIO HCYHCIIEHHS (PYHKIHMH OXHOH IIEPEMEHHOH, TEOPHH
(YHKIIHH HECKOIBKHX ITePeMEHHBIX, TEOPHH (PYHKIHI KOMIUIEKCHOIO ITepeMEHHOIO, TEOPHH
PSIOB, TEOPHH JH(](QepeHIHaIbHBIX YPaBHEHHH, TEOPHH BEPOSTHOCTEH H MaTeMaTHYeCKOMH
CTAaTHCTHKH, YHCIIEHHBIX METO/OB.
YMerb: 3Q(QEeKTHBHO HCIIOIL30BAaTh METOJABI aHAIMTHYECKOH I'eOMETPHH, JIHHEHHOH alreOpHlL,
TH(PepeHIHaIPHOIO H HHTETPAaJIbHOIO HCYHCIIEHHS (PYHKIHMH OXHOH IIEPEMEHHOH, TEOPHH
(YHKIIHH HECKOIBKHX ITePeMEHHBIX, TEOPHH (PYHKIHI KOMIUIEKCHOIO ITepeMEHHOIO, TEOPHH
PSIOB, TEOPHH JH(](QepeHIHaIbHBIX YPaBHEHHH, TEOPHH BEPOSTHOCTEH H MaTeMaTHYeCKOMH
CTaTHCTHKH, YHCJIEHHBIX MeTOZOB. IIpH PelleHHH 3ajay, CBSI3aHHBIX CO CcQepoi
ITPO(¢)e CCHOHAIIBHOH JeSITEIIbHOCTH.
Buiajierb: HaBEIKaMH HCITOJIb30BAHH I METOJIOB aHAIMTHYECKOH TEOMETPHH, THHEHHON alreOpsl,
T PpepeHIHaTbHOTO H HHTETPaJIbHOrO HCYHCIEHHS (PYHKIIHH OJHOH IIepeMEHHOI, TeOpHH
(PYHKIIHH HECKOIIBKHX IIepeMEHHBIX, TEOPHH (PYHKIHH KOMIUIEKCHOI'O ITePEMEHHOIO, TEOPHH
PSIOB, TEOpPHH JH(]QepeHIHaIbHBIX YPaBHEHHIH, TEOPHH BEPOSTHOCTEH H MaTeMaTHYeCKOMH
CTaTHCTHKH, WYHCIEHHBIX METOJOB IIPH PeEIIeHHH 3aJay, CBSI3aHHBIX CO C(QepoH
ITpo¢e CCHOHAIIBHOH JeSATEIIEHOCTH.

2. O0opyaoBaHHE H MATePHAIBI

HpﬂK’I‘H‘IECIﬂIE pﬂﬁﬂTH 10 JHCIHIUIHHE «MareMaTHKa» IIPOBOAATCA B KOMIIBHOTCPHOM
KJIacCc C MYIIbTHMCIIa Gﬁﬂp}fﬂﬂEﬂHHEMi ITPOCKTOP, KOMIIBIOTCP, 3KpPadH HaCTeHHBI.

3. HaumeHoBaHHe J1a00paTOPHLIX padoT

No HanmMeHOBaHHeE TeM JHCHHILIHHLI, HX KPaTKoO€ O0beMm 3 HuxX
Tem coJepKaHue YJacoB NPAKTHYECKAA
bl NMOAroTOBKA, YaCOB
JHCIT
HILIN
HbI
1 cemecTp
1 JIenCcTBHS HaJa MaTpHI[aMH. BEBIUHCIIEHHE paHra 1.5 Perrenme
MaTpHII. BEIUHCIIEHHE OIMpedeTeIeH Pa3IoKeHHEM Pa3HOYPOBHEBBIX
IO AlIeMeHTaM CTPoKH (cronbiia). OOpaTHas MaTpHIIA. 3a]1a4
2 PelmieHle  HeRRINOKIEHHEIX  CHCTEM  JITHEITHBIX 1.5
SNET IO ton oGpao
CepTucbukar: 12000002A633E3D113AD425FB50002000002A6 IX YpaBHEHHH
Bnapeneu; LLleG@3yxora TatkaHa AnekcaHapoBHa
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BEKTOpa II0 OpraM KOOPAHHATHBIX OCeH. JleHCTBHA
HaJl BEKTOPaMH, 3aJaHHBIMH ITPOeKIMIMH. CKalsIpHOE,
BEKTOPHOE H CMEIIIAHHOE ITPOH3BEIEHHS BEKTOPOB.

2 IIpssMast JTMHMS HaA IIOCKOCTH. YPaBHEHHE IIPSMOH C
VIIIOBEIM KO3 (uIpieHTOM, 00IIee  ypaBHEHHE
IIPSIMOH, VPaBHEHHE IIPSIMOH, IIPOXOMSINEH YEpPe3
TaHHYIO TOYKY B JaHHOM HaIllpaBIIEHHH, YpaBHEHHE
IIPSMOH, ITPOXOJMAIINEH Yepe3 JIBE JaHHBIE TOYKH,
YPaBHEHHE IIPSMOH B OTPE3Kax. YTOlI MeXIY ABYMS
ITPSIMBIMH. YcoBHs IapavieIbHOCTH 151
IEPIIEHANKVIISIPHOCTH ABYX IPSMBIX. PaccTosHMe OT
TOUKH 0O Hj_pﬂmcrﬁ.

1,5

2 OKpy:KHOCTE. OmrmrIic. ['unepbomna. Ilapabomna. OO61iee
YpaBHEHHE JIMHHIL BTOPOIr'O ITOPSIIKA.

1,5

5 OOI11ee YpaBHEHHE TUIOCKOCTH. Y PaBHEHHE INIOCKOCTH
B oOTpes3kaX. HopmampbHOE VypaBHEHHE IUIOCKOCTH.
PaccTosiHHEe OT TOYKHM J0 IUIOCKOCTH. YTOI MEXIY
IBYMS IIIOCKOCTSMH. YCJIOBHS IIapajUIEJIbHOCTH H
TIEPIEHIHKYISIPHOCTH JIBYX ILIOCKOCTEH.

1,5

5 [IpsMas mHHS B ITpocTpaHcTBe. [lapaMeTpryeckie H
KAaHOHHYECKHE VYPaBHEHHS IIPSAMOH. Y PaBHEHHSA
IIPSIMOH, IIPOXOAMINEH Yepe3 JOBe TOYKH. OOIIme
VPaBHEHHS TIPSMOH. YTOII MEXAY ABYMS ITPSIMBIMH.
PaccTossHHe OT TOYKH [JO IIpaMoi. Kparuyariiee
PACCTOSIHHE MEXKAY JIBYMS IIPSIMBIMH. YTOI MEXKIY
ITPSIMOH M ITTIOCKOCTBIO.

1,5

8 [Ipon3BOHBIE HEKOTOPBIX HAIIeMEeHTAPHBIX (pYHKIIHIA.
OCHOBHBEIE ITpaBHiIa TH( ] epeHIIPOBaHH .
IudgdepeHinpoBaHHe  CIOKHOH H  0OpaTHOH

() VHKI[HII.

1.5

Perntenne
Pa3HOYPOBHEBBIX
3agau

9 Bospacranne H yObpIBaHHE (QYHKIHI. DSKCTpPeMyM

(GyHKIHH. BHRINyKIOCTh Tpaduka (PyHKIHH. ToOYKH
neperuba. ACHMIITOTH rpadHKka () yYHKI[HH.

1,5

HMrtoro 3a 1 cemectp

13,5

JIaboparopHas padora Ne 1.

JlelicTBHA HAA MATPHIIAMH. BpIunc/ieHHe panra MaTpunbl Beranciienne
onpeaeHTeIeH Pa3Io/KeHHEM IO JIEMEHTaM CTPOoKH (cTo1ona). OdpaTHas MaTpHIIA.

Ileab padorbl: BeEIpaGoTaTh YMEHHE ITPHMEHSTh aJITOPHTM BBIIIOIHEHHS JeHCTBHI
MaTPHI[AMH H BBEIYHCIIEHHS paHTa MaTPHI[BI H IIPHMEHSITh YMEHHS A1 PelIeHHS ITPaKTHYeCKHX

3ad4aM9. ELIp&ﬁGT&TL YMCHHC ITPHMCHATE dJI'OPHTMEBI BBIYMHCIICHITA OIIPCACIITCIIA N-1'0 ITOPAIKA H
GﬁpﬂTHGﬁ MATPHITEL H ITPHMCHATE YMCHHE JJI PEIICHITA ITPAKTHHYCCKIIX 3a4 .

TEOPETH‘IEGI{EIH HA4CTh

HPHIMIG}TGJ]LHHH TabmHMI@a H3 m - n HHCCII, COACpP:allldd m — CIPOK H n CTOJI0IOB

Ha3BIBACTCSI Mampuijeii H 0003HAYAETC

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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HIIH KOPOTKO MaTPHILY 0003HAYaIoT 4 = || a;
CI10KeHHE MATPHIL.

IIycTs gaHBI JaBe MaTpHIbl A M B OAHHAKOBOIO CTPOeHHA. WX CYMMOH Ha3BIBacTCS
marpuiia C =4 + B TOro xXe CTPOEHH S, IEMEHTEI KOTOPOH PaBHBEI CYMMAaM COOTBETCTB VIOIIHX

Ja=12,....om;j=12,..., n.

BIIEMeHTOB MaTpHIl A H B, T.e. ecin A = ||aijl|, B = ||bijl|, ToA + B = C = ||eyj]].
o A 1 -2 5 R 2 1 -3
puMep: A = : = , TOTJIa
4 1 3 1 -2 4

I+2 —-2+1 5-3 3 -1 2
A+B=C= = :
4+1 1-2 3+4 5 -1 7
OTMETHM, YTO CKIAABIBATH MOKHO TOJIBKO MATPHIEL ¢ OQHHAKOBBIM YHCIOM CTPOK H C
OJMHAKOBBIM YICIIOM CTOIOLIOB. /[eHCTBHE CIOKEHII MAaTPHI[ MOKET OBITH PACIIPOCTPAHEHO Ha
CIIy4ar Tr000ro KOHEYHOI O UHCTIA CIAraeMBIX OJUHAKOBEIX CTPOEHHUI.

PasnocTeio B - 4 marpuil B u A (OIHHAKOBBIX CTPOEHHI) Ha3bIBaeTCs Takas MaTpHIa X,

HTO
A+X=B.
! (2 A (35 T
dIIPHMED, — _2 3 1 . — 2 _1 4 . 10T 1a
3 5 7 2 1 4 1 4 3

2 —1 4 -2 3 1 4 —4 3
Martpuna (O, Bce B3JIEMEHTHI KOTOPOH PaBHBI HYIKO HA3BIBAETCS HYJIIEBOH MAaTpPHIIEH.
OuyeBHAHO, A + O =4, A—-A=0.
PasHocTe O — A4 obosHavaeTcsa depes —4. MarpHila —4 Has3BIBAETCSH HpPONIIEONOIONCH Oll
MaTpHIlE A.
YMHOKEHHE MaTPHIL.

a) YMHOKEHHe MaTpPHI[GI Ha 4HCI0. YTOOR YMHOKHTL MATPHIy Ha YHCIIO O, HaJo
YMHOKHTb Ha 3TO YHCIIO KaKJIBIH 3J1eMEHT MaTPHIIBL:

allail||=| aa;|l
II A 2 - 3, A 32 ! 6 =3
HMED. — . =2, — —
PHMED 3 5 3 5 0 15

0) YMHOKEHHE IBYX MAaTPHII,

YMHOKeHHe MaTpPHITEI B Ha MaTpHIy A BO3MOKHO TOIEKO B TOM CIIyuae, KOIj/la UHCIO CTOJIOI[OB B
MaTpHIle B paBHO YHCIIY CTPOK B MaTpHIlE 4.

OneMeHT MaTpuIlbl C = B - A, pacIolOKeHHBIN B i-OH CTpPoKe H j —oM cronolie (T.e. Cy)

pPaBeH CyMMe IIPOHM3BEJIEHHH BSIeMEHTOB [ — OH CTPOKH MATPHIBI B Ha COOTBETCTBYIOIIHE
BIIEMEHTHI j — I'O CTOIOIAa MAaTPHIIEL 4.

CIlieayeT OTMETHTE, YTO YMHOKEHHE MaTPHI[ HE KOMMYTATHBHO, T.€. AB # BA.

L (1o2y (=2

' QOKYMEHT NOAMNUCAH

SNEKTPOHHOW NMoANUCLIO 5
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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1 2Y-2 1 1-(-2)+2-3  1:-1+2-5 4 11

1 3,3 5) [-1-(2)+3:3 1-(-1D)+3-5) |-11 14

. 2 1Y1 2} (-2:1-1-1 2-(-2)+1-3) (-3 -1

3 5\ -1 3) \3.1+5.-1) 3.2+5.3 ) (-2 21
AB + BA

PaccMOTPHM HEKOTODPYIO, He obszamensHo keadpamuyio MaTpuiry A . BribepeM kakiie-

HHOYIb § HOMEPOB CTPOK il, 52,---, i_g

H S HOMEPOB CTOIOLOB [, J55eeey J -
Onpegenetme. Munopom nopsoxa § Martpuibl A (COOTBETCTBYIOIIMM BHIOGPAHHBIM
CTPOKaM M CTOIOI[aM) Ha3bIBAeTCS OIpeJelNHTelh IOopsakKa S, oO0pa30BaHHBIL BIeMEHTaMH,

CTOAIIMMI Ha IICPECCHCHHH ELI@I)HHI—[BIX CTPOK H CTOH@HDE:, T.€. HHCIIO

aflil aflh a-ﬁ Js

M fpodg afzjl a-':zfz afzh
J1-+Js *

als J’l als jl a'l’ls J"s

Kaskmas MaTpHIIa MMeEeT CTOIBKO MHHOPOB JAaHHOI'O ITOPSAKA S, CKOIBKIMH CIIOCOO0aMI
MOYKHO BRIOPATh HOMEPA CTPOK Ly, 1y .euy L, H CTONOIOB Ji, J5 5y Jo-

Onpemenerme. B Matpune A pasMepoB M X M MHHOp TOpsKa S Ha3bIBaeTcs

6asticHbim, €CITH OH OT/IIYEH OT HyIISL, a Bee MIHOPHI ropsaka S + | paBHEI Hyrro mmt Mimopos

mopsynka S + 1 y marprmer A BooGrme Het.

HCHD: YTO B MATPHLC MOKCT OBITH HECKOIIBKO Pa3HbLX Oa3HCHBIX MITHOPOB, HO BCC
O0as3HCHEBIE MIHOPBI HMCHOT OJIH H TOT K€ IIOPAJO0K. ﬂEﬁCTEHTEHLHG: €CJIIH BCE MHHODPBI ITIOPAIKA

S + 1 parb! HYITIO, TO PaBHEI HYIFO 1 BCe MIUHOPSHI Topsaka § + 2, a, clegoBaTebHO, H BCEX
OOIbIIMX ITOPSIIKOB.

Omnpenenenne. Panzeom mampuiyst HazbIBaeTCs MOPSAIOK Ga3HCHOrO MHHOpPA, HIIH, HHA4e,
caMBbIi OONIBIIOH IMOPSIOK, IS KOTOPOrO CYIIECTBYIOT OTIIHYHEIE OT HYIIS MHHOPHL. Ecmi Bce
SIIeMeHTHl MaTPHIIBI PaBHBI HYIIO, TO PaHT TaKOH MaTPHIIBI, IO OIpelelIeHHIO, CUHTAIOT HYJIEM.

Paur matpuipl A OymzeM o0603HAYaTh CHMBOIIOM J"(A). M3 omnpeneneHnsa paHra

ClledyeT, 4UTO IS MAaTPHI[BI A pasMepoB M1 XMW CIPaBeAIINBO COOTHOIIEHHE
0<r(A) <min(m,n).

PaccMoTpHM CIiocOOBI BRIYHCIIEHHS PaHTa MaTPHIBI:

a) Memoo oxaiimnsaowiix MuLopoe

[Tycts B Marpuie Haiinen muaop M Kk -ro mopsaka, oTmiuHEBIT OT HyIs PaccMoTpHM
v Te MuHOPEL (K + 1) -ro mopsxa, xoTopsie comepxar B cebe (oxaiimisror) muHop M :

€CIIH BCEC OHI PdBHBI HYVIIIO, TO PdHI' MATPHIIBI PABCH k B IIPOTHBHOM CJIY4Hd4dE€ CPCEIH

OKaNMIISFOINIX MHHOPOB HAaHAETCSI HEHYIIEBOH MHHOP (k + l) -TO TIOPSIAKA, H BCS IIPOLIEaYpa
TIOBTOPSIETCSL.
[IprmMep. Haliti paHr MaTpHIBD A MeToI0M OKAIIMITSFOIIIX MHHOPOB.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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(-1 2 3
A=|—-2 5 4|
-1 2
Bri6epem mMuHOp Broporo ropsaka M y = H s # (). CymecIByeT TONBKO OJMH MHHOP
TPETHET O TTOPSIKA, OKAFIMIISFOIIT BEIOpaHHbIi MitHOp M » . BEIYHCITHM €T 0.

-1 2 3
M,=-2 5 4=-=1)-5-7T+2-4-(-3)+3-7-(-2)—
-3 7 7
—3-5-(-3)—4-7-(-1)—2-(-2)-7=-35-24—-42+45+28+28=0.

3uaunt, MuHop M » Oa3HCHBIN, 8 PAHT' MATPHIIBI PaBEH €O MOPSIKY, T.€. r(A)="2.

SlcHO, uTO TepebupaTh TaKHM CIIOCOOOM MHHOPE B ITOHCKax OasHCHOro — 3ajaya,
CBSI3aHHAS ¢ OOIBIIMIMMH BEIYHCIIEHHAIMH, €CIIH Pa3MeEPhl MATPHITEI HE OUYEHb Majbl. CYIIECTBYET,
OIHAKO, OoIlee IPOCTOH CITOCO0 HAXOXKJIEHHS paHra MaTpHUIlEl — ITPH ITOMOIIM 3JIEMEHTaPHBIX
IpeoOpa3zoBaHHH.

0) Memoo snemenmaprvix npeobpazoeariiii

OnpefieleHHE. DnemMeHmMapHbiMIL Hpeobpasz0eaniiamil Mampiiijsl Ha3bIBAIOT CIEIYIOIIHE
IpeoOpa3oBaHus:

1) YMHOKEHIE CTPOKH Ha YHCJIO, OTJIMYHOE OT HYII,
2) mpudaBIIEHHE K OAHOHN CTPOKE JPYIOH CTPOKH,

3) TMepecTaHOBKY CTPOK,

4) TakHe XKe nmpeoOpazoBaHHS CTOIOIOB.

[IpeoGpaszopanis 1 1 2 BEITIOIHSAIOTCS ITIOAIIEMEHTHO.

KoMmOmHupys npeoOpa3zoBaHus IIEPBOTO H BTOPOrO BHAA, MBI MOJKEM K JIFOOOH CTPOKE
ITPHOABHUTE THHEHHYIO KOMOHHAIIHIO OCTaIbHBIX CTPOK.
TeopeMa. Dnemenmaprvie npeobp az06aris He MeHIIOM PAHa MAMpPLfbl.
M iest mpakTHYecKoro MeToia BEIUHCIIEHH S paHTa MaT PHIIBI

/ \

adyy dp o ... Ay,

A Uy Ay ... Uy,
'\ﬂfﬂl Ao N £ J

3dKIIIOYACTCA B TOM, HTO C IIOMOIIIBIO 3JICMCHTAPHBIX ]’[pEGﬁpElBGEElHI]IUI JdHHYIO MATPHITY A
IIPHBOJAT K BHAY

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO
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Nencreutened: ¢ 20.08.2021 no 20.08.2022

/8



(bl 1 blZ blr bl,r—|—l bln A
0 b22 bZr bE,r—I—l bZH
B = 0 0 brr br,r—l—l bf'ﬂ'
0 0 0 0 0
L0 0 .. 0 0 .. 0,
B KOTOpPOM «AHar OHaJIbHBbIE» 3IICEMEHTEI bl [ b22 . b”. OTIIMYHBI OT HVIIA, a 3JIEMEHTEL,

PACIIOIIOKCHHBIC HIKE ((JHAI'OHAJIIbHBIX), PdBHBI HYIIHO. YCIIOBHMCS Ha3BIBATh MATPHITY B
TAKOI'O BHOA TpE}TGHLHDﬁ (I]HE]HE:, S HA3BIBAIOT ,[[HEII‘GHHJILHD]?I? TpElHEI_[IIEEH,[[HGﬁ HITH

necTHHYHOIL). Tlocre TpHBeeHHS MaTpHIbl A K TpeyrolmsHOMY BHIY MOKHO Cpasy 3allHcaTh,
yro F(A)=r.

B camom gene, F'(A) = r(B) (1.x. s1eMeHTapHBIE TIPeoGpa3oBaHI He MEHSIOT PAHTa).

Ho y MaTpraisl B cymmecTByeT OTIHUHEIH OT HYIIS MHHOP ITOpSIAKA F

bll blZ blr
0 b, .. b

> o :bllibzzi""brr#o*
0 0 .. b,

a 060t MiHOp nopsiaka ¥ + 1 comepxuT HyneByIo CTPOKY H ITOATOMY PaBeH HYIIO.
ChopMyIHpYyeM Telleph IIPAKTHUYECKOE Mpasuno ewiyucieHus pawea Marpuisl A ¢

TTOMOIIBIO SIIEMEHTApPHBIX NIPe0oOpa3oBaHIil A1 HAaXOIEHHS paHra MaTpuilbl A clexyeT c

TTOMOIIIBIO AIIeMeHTAPHbIX ITPeoOpa3oBaHIil IPHBECTH ee K TpeyronsHoMy Buay B . Torma paHr

MaTpHII A GyIeT paBeH UHCIIy HEHYIIEBEIX CTPOK B ITONyYeHHOI MaTpuile B .

[prmep: Haiftn panT MaTpuisl A METOZOM 3TeMeHTapHEIX MPeodpa30BaHHil:

(2 -5 8 5
1 -2 3 4
-1 2-3-4

3 -7 11 9,

Pemenne: IIoMeHsseM MecTaMH IIEPBYIO H BTOPYEO CTPOKY (T.K. IIEPBBIH 3JIEMEHT BTOPOH CTPOKH

—] u ¢ Hen OyAeT yZOOHO BBIIOIHATH ITpeoOpa3zoBaHHSI). B pe3ynbTare IOIYYHM MAaTPHILY,
3KBHBAJIEHTHVIO JTAHHOM.

(1 —2 3 4 )

2 =5 8 5
A =
~1 2-3-4
' [IOKYMEHT MOMMMCAH - C.. HaM HeOOGXO[MMO TIPHBECTH HCXOIHYEO
SNEKTPOHHOW NOAMUCHLIO 5 - 5
CepTudukar:  12000002A633E3D113AD425FB50002000002A6 I'PDOKY OYACM CHHTaTb BCAYHICH, OHa OYIACT
Bnapened: LieBayxora TareaAHa AnekcaHpoBHA | ocTaeTcd 0e3 H3MeHEeHHH.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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Ha mepBOoM 5Tarie BBIIIOITHHM Mpeo0pa3oBaHHs, ITO3BOILSIOINHE IMTOTYYHTh B IIEPBOM CTOIOIE
HYJIH, KPOME IIepPBOrO 3IeMeHTa. [[JIS 3TOro M3 BTOPOH CTPOKH BEIYTEM ITEPBYIO, YMHOKEHHYIO

Ha 2 (Cz — QCI ) , K TpPEThEH CTPOKE IMPHOABHM nepByIO(C3 +C l):, a U3 TPEThEH BBMUTEM

IIEPBYIO, YMHOKEHHYIO Ha 3 (C3 - 3C | ). TlomyuaeM MaTpHI[y, PaHT KOTOpOIl COBIIAJaeT C

PAHT OM JAHHOI MaTpHI[bl. OGO3HAUIM ee Toit xe 6ykBoit A :

(1 -2 3 4
0 -1 2-3
A= *
0 0 0 O
L0 -1 2-3,

BEIuTeM H3 YeTBEPTOH CTPOKH BTOPYIO. [IpH 3TOM HMeeM:

(1 =2 3 4
0 -1 2-3
0 0 0 0
L0 0 0 0,

A=

HGH}"‘IEH& MATPHIIA TPEYI'OJIBHOI'O B4, H MOXHO CIACIIaTh BBIBO/J, ITO F(A) — 2 . 1. € HHCIIY
HCHYIJICBBLX CTPOK. KGPGTI{G PEIICHHE 3aa"H MOKHO 3a4IlHCATh CJICTYHOIIHM GﬁpﬂSGMZ

C,-2C,,C4+C,,C5-3C,

(2 -5 8 5) (1 =2 3 4)
a1 723 4| qe |2 5585
~1 2-3-4 1 2-3-4
(3 -7 11 9, (3 -7 11 9,
(1 -2 3 4 (1 -2 3 4
0 =1 2-3| ¢ | O -1 2-3
0 0 0 0 0 0 0 0f
L0 -1 2-3, L0 0 0 0,

BrIunciieHue orpeaennuTelnen

>

Ecmu B MaTpHLC HICJIO CTPOK PABHACTCA HIICJIY CTGH6H{}E: T.C. M = n, To

MAaTPHId HA3bIBACTCA HHﬂ@pﬂFﬂH Ol

r/F'f::EI l IﬂII”I ﬂln \]
A ﬂll HZZ ﬂln
NOKYMEHT NMOANUCAH
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TOB KBaJPaTHOH MaTpHIEI (0e3 IepecTaHOBOK)



11 12 11

| d
AA)=|

ﬂ ﬂ -

ml n2 1

BHN[ETI]IMI: HYTO HE KBaJpPdTHaA MATPHIld HE HMCECT OIIPEACIIITCILA.
YHcimo a1 a2 - a21 a2 Ha3bIBaeTCd OIIPCACIIMTCIICM BTOPOI'O IIOPAAKA I 0003HaYaceTCs

HI 1 HIZ
CHMBOJIOM A = =AUy — A5y
Gy Gy
OrnpeaennTeneM TPETHETO MOPSAKA Ha3bIBAETCS UM CIIO:
ay 4 4y

A=la,, a,, ay|=a,0,»05+a0,05,05+0,0,,05 — 030505 — ) A3y0y; — Ay A 05,

r

sy dy

-t

s,

CxXeMaTHYeCKH (bﬂplv[}"ﬂﬂ AJI A BBRIMIICIICHISA OIIPCOACIIHTCIIA TPCTBCIO ITOPAAKA BBITTISIHT
TakK:

OnpeAennTenh TPeThero IOpsSAKa TakKKe PaBeH CyMMe IIPOH3BEJCHIII 5SIeMeHTOB
HEKOTOPOH CTPOKH (cTond1[a) Ha anreOpandecKHe JOIIOITHEHH S 3THX 3IIEMEeHTOB, T.€.

A= HIIAII +H|2A|2 _|_"5:‘f|?5‘£1|3;r A= HIIAII +HE|A2| +H3|A3|
A=a, A, +a,A, +a,A,;,; A=a,A,+a,A,+ayA,,
A=ay, Ay +ansAy, +aqg Ay, A=a A, +ayA,;+ayAs,
Harmprmep, pasioKeHHe OIPeelITEN 110 37IEMEHTAM IIEPBOI CTPOKH:

a a a a a a
B 41|42 23 142 Ao 23 143 |2 |
iy Uy ay sy, a; Ay

= a,,(Ay05; — A3y0,5)— A, (Ay,055 — 5,055 )+ a5(ay,a5, — dqya,,) =
= A\ AyAy; T 01,0503 TA 305055 — A1 A35053 — A0, 0533 — 305,09
PﬂSHﬂ}KEHHEM 11O 3JIIEMCHTAaM CTpGIﬂI HITH GTGH@HH MOXHO BEIYHCIITE GHPEI[EHHTEHB

1r000ro ITOpAIKA. B kadecTBe IMPpHMEPa PaCcCMOTPHM OIIPSACIIMTCIIE HCTBCPTOI'O IIOPAIKA H
PA3JI0XIIM €10 ITO 3JICEMCHTAM HEPEDﬁ CTPOKH.

1 -1 2 3
1 -1 4 1 -1 4
! -4 - (-D"'B3 1 3+(=D--D"™2 1 3
= - | — -|—— . | — - _|_
2 3 1 3
l 0 5 3 0
3 0 5
1 1 4 1 1 -1
+2-(-D™12 3 3+3-(-D"2 3 1[=1(5+0-3-4-0+15)+
31 5 31 0
OOKYMEHT NOANMCAH —3(0—2+3+9-0-1) =
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PacCMOTpeHHBIH ONpelleINTelh MOKHO BBIYHCIHTL JAPYTHM CIIOCOOOM. A HMEHHO,
YMHOKHM 3JIEMEHTHI ITIePBOH CTPOKH Ha (-1) H CIOXHM C 3JIeMeHTaMH BTOPOH CTPOKH, 3aTeM
YMHOXHM 53JIEMEHTHI IIEPBOH CTPOKH Ha (-2) M CIOKHM C COOTBETCTBYIOIIHMH 3JIeMEHTaMH
TpeTbeH CTPOKH H, HAKOHEI, YMHOXHM 3JIEMEHTHI IIEPBOH CTPOKH Ha (-3) H CIIOXKHM C
COOTBETCTBYIOIIMMH C 3JIEMEHTAMH 4YEeTBEPTOH CTPOKH. Torja IOIYYHM OIIPEeAelIHTENb 4-To
IOpsAKa, B IIEPBOM CTONOIE KOTOPOIO CTOST HYIIH, KpPOMe IIEPBOH CTPOKH, T.e. HMeeM

OITPECACIIMTCIIb.
I -1 2 3 _
> -3 1
0 2 -3 1 | _
0 s 3 _q=@Au=Lf5 =3 -3=24-30+36+12-36-60=-54
4 -6 -4
0 4 -6 -4

[TycTh 3aJJaHO HEKOTOPOE YHCIIO a M ITYCTh CYI[eCTBYET TaKOe YHCIOo m, uTo am = 1. Yuciao
I B 3TOM CIIy4ae Ha3bIBaeTcsd OOpaTHBIM I a. Ecm, Temepb, pacCMOTPHM KBaJpaTHYIO
MaTpHITy N-TO MOPSJKa, TO efHHHYHASI MaTpHIla E OyaeT urpaTh poilb eJHHHIEI. EcTecTBeHHO
IIOCTABHTh BOIIPOC O CYIIECTBOBAHHH OOpPaTHOH MAaTPHIIBI, T.e. TAKOH MAaTPHIBI, KOTOpas B
TIPOH3BEJeHHH C JaHHOH JaeT eJHHHYHYIO MaTpHITY E.

[TycTtp A — KBajpaTHas MaTpHIa N-ro nopsaka. KBagpatHas Marpria X (TOro ke IopsiKa
1) Ha3pIBaeTcsa oOpatHom I A, ecmi AX = XA =E.

KBagpaTHass MaTpmHiia n-ro MopsaKa Ha3bIBaeTCS OCOOEHHOH (BBIPOJKIAECHHOI), €CIH ee
onpejenuTens paBeH Hynro. Ecmu ke A (A) # 0, To A HaspBaeTcd HeCOOCTBEHHOM
(HEBBIPOJKJIEHHOH) MaTPHIIEH.

JII1s1 HaxX O IeHHS 00paTHOH MaTPHIBL, PaCCMOTPHM MaTPHIY TPETHETO ITOPSIKa

A
/ﬂll ﬂ'l? ﬂl?_‘. lﬂ"ll ﬂl? ﬂ’lfﬁ
A=\|a, a, a, A(A) =la,, a, a,|#0
"\ﬂ'm a;, ﬂ'fﬁfﬁj H ITyCTh a, di, a,,
O6patHoii MarpHieii A 6ymer MaTpHiia:
(A A A
A& A& A& r/‘411 A”l A’n\]
- 7 17 2 1 ) |
A 1 — 1_ — 3_ — AI’) A‘T’) A?’) ¥
A A A Al ” -
Am Aza 1433 "\Am Aza AEE J
A A A

r1e Alj ecTh anreOpandecKoe JOMOIHEHHE 3eMeHTa alj onpefenureaa A = A (A).
[TprMep. Haiiti o6patHyro MaTpuLy A, ecian

(2 2 3
A=1 -1 0
— 1 2 1
Pertenne: HaleM orpeenuTenbs MaTPHIIE
2 2 3
A=|1 -1 0=-2+6+0-3-0-2=-1%0
OKYMEHT NOANUCAH
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-1 0 1 0 1 —1
A = S | A =— ——1 A, = =)
2 1 ] —1 =1 2
A, = 23— (2—-6)=4 A—2 3—5 A, = - 2—6
o2 e 212
2 3 2 3 2 2
A,“: — 13 A’i":_ — 13 A:;:;: — 4
' —1 Of N 1 O N 1 —1
ClegoBaTelbHO,
lf’AH A, A 1 1 4 3) (1 -4 -3
E Al? Azz AHE —1_1 d 3 /1= 1 -5 -3
A_l — "\Alfi AEE AHE/I _ l.\]. _6 _4}.1 l.\_]. 6 4}

IIpoeepka: A A-1 =E

(2 2 31 -4 -3} (2+2-3 —-8-10+18 —-6-6+12"
1 -1 01 -5 -3|=|1-1+0 -4+5+0 -3+3+0 |=
-1 2 1)-1 6 4 ) (-1+2-1 4-10+6 3-6+4

10 0
=10 1 0|=E
0 0 1,

Coaep:xaHue oT4yeTa

1. Tema

2. Llens paboTh

3. KpaTtkoe ormicaHie BEOTOITHEHHOH PabOTHI.

4. ChopMyITHPOBATH 3aKITFOYEHIE H BEIBOJBI
5. OTBETHTh Ha KOHTPOJIbHBIE BOIIPOCHI.

KoHTpoJIbHbIE BONIPOCHI H 3a1aHH L
3amauya 1. JlaHbl KBaJgpaTHEIE MAaTPHIEI 2—Or0 IOpsaKa

2 1 [ 0
A=[0 3j I B:[—l —2]*

BrIuricimre CIeayioIHe BeIPaKeHH .
a) A+B;

6) A-B.

3amava 2. J[aHBI MaTPHIIEL

5 21 2 23 I -1 2 —2
A=| 1 04| B=|-1 41| Cc5g 0 14| D=(-123) F=| 3|.
-3 72 5 30 -5 36 1

BreIurcmiTe claeayroIie MaTpHYHbBIE BRIPaKeHH (eCIIH KaKass—HHOYIb OIepallis He
onpejieiieHa, OOBSICHHTE, IIOUEMY):

) A+B:
NOKYMEHT NoanncAH
3NEKTPOHHOW NoAanCeio
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) DT+F;
e) FT+A.

3amava 3. /|aHBI KBaApaTHEIE MAaTPHIEI 2—Or0 IIOPSIKa

2
Az[o
BLI‘]IICJ]IITE CJIE:,I[}*’IOH_[HE: EBIpﬂ}I{EHIIHZ

a) A—2B;

0) 3A+2B;

B) 2A—4B.

3agauya 4. JlaHbI MaTPHIIBI

5-21 2 2
A= . B: —1 4
5 -3

1 04
-3 72
BrIuncoHTe  ClIeQyIOIIHE
oIpeieieHa, 0OBICHHTE, IIOYEMY):
a) 2A+B;
0) 2B-D;
B) A+2B-3C;

T) 3AT+B;

) DT+2X;
e) 2X-D.

MATPHYHBIC

1
3

)

3
1
0

|

H B=
1 -1 2
- 0 14
-5 36

3amaya 5. JlaHbI KBaJpaTHBEIE MAaTPHIEI 2— Oro IopsaKa

> 1 10
A= [0 3j B= [—1 W)

Beruncomre A-B, B'A n A-B-B-A.
3agaya 0. JlaHBI MaTpPHIIBI

H

5-2 1 2 23 -
A=| 1 04| B=|-1 41|, c=1| 0
3 72 5 -3 ( -5

)

12
1 4
36

BEIpaKEHHSA  (ECIIH

J

o

)

1 -2

—2
3

B

KaKasg—HHOYIb OIlepalpsa He

J, D=(-1,2,3), X

—2
3
1

-1 2 3
045

).

B

3agaua 7. BRMHCIHTE CIeAYIOIHEe MAaTpPHYHBIE BRIpakeHHS (€CIIH KaKas—HHOYAb OIEepaIs He

onpezeicHa, OOBSICHUTE, IIOUEMY):
a) A'-B u B-A;

6) D-C u C-D;

B) A'F m F-A;

r)D'F u F-D;

n) F-A;

) FL-A.

3amaya 8. BRIUHCIHTE paHr MAaTpPHIBI JABYMS CIIOCOOAMM:

Ipeodpa3oBaHHH H METOAOM OKAaNMIEHHS MHHOPOB.

(1 -6 2 4
A=|-3 18 —6 —12

L0 6 7 23

EGWMEHT NoannMcAH

SNEKTPOHHOW NOAMUCKHIO

8\‘
—24
11,
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B) det(A-B).
[IpoBeppTe, uro det(A-B)= detA-detB.
3amauva 2. JlaHBI KBaapaTHBIE MAaTPHIEI 3— IO IIOPSIKa

5 21 2 23
A = 1 04 u B= | -1 41
-3 72 5-30

Brerumcimire CIIEAYIOIIHE BBIPAAKCHH A

a) detA;
0) detB
B) det(A-B).
[TpoBeppTe, uro det(A-B)= detA-detB.
2 3 5 | | | | | |
3agaua 10. Berunicnure onpenemmtend: a) |1 4 -21.06)|x vy z|:B) [l 1+a 1 |;1)
-1 0 1 x>y oz I 1 1+5
1 -1 2 3 =2
-5 1 -4 1
| | 1 1 -1 2 1
14_15-)2 1 3 -2 1
41 -8 "
3 2 -2 3
3 2 6 2
-2 1 3 4 5
3ajmava 11.

8 6 41 93
Perturs MATPHYHOC YPABHCHHC | " X T =
1 2 48 155
3 -1 4 19
X — — _
2 6 1 7
X — — _

IlepeyeHb OCHOBHOH H [JONOJIHHTEJIbHOH JIHTEPATYPbl, He00X0AHMMOH /LI OCBOEHHSA
JUCIHILIHHbI

IlepeyeHb OCHOBHOH JIHTEPAT YPEI

1. I'ycak, A. A. Bricmag maremaTtnka. Tom 1: yueOHMK / A. A. I'yvcak. — MHHCK:
TerpaCucremc, 2009, — 544 ¢. — Pexamv nocryia: http://www .iprbookshop.1ru/28059. html

[IepeyeHp JOMOMHUTEILHOMN THTEPaTyPEI

| MHauBHAYanbHEIE 3aJaHHS 110 BRICIIEH MareMaTHKe. YacTth 1. JIMHeHHAas H BeKTOpHasd
anreOpa. AHaMTHYecKasd reoMeTpHsI J(uddepeHImanbHOe HCUYHCIeHHEe (QYHKIMH OIHOM
nepeMeHHOH: yueOHoe mocoOne / A. II. Paoymko, B. B. bapxaroB, B. B. Jlepxasen, U. E.

IOpyTe, nmox pemakipen A. II. PaOymko. — MunHck: Beimmaimasg mkoma, 2013, — 304 ¢, —
Pesxxyv goctyma: http://www 1prbookshop.1u/20266.html.

JIaboparopHas padora Ne 2,
PeieHne HeBbIM O KICHHBIX CHCT €M JIMHEHHBIX YpaBHeHHH MeTog0oM Kpamepa, meToaom

AOKYMEHT NOArnucAH | - -
SNEKTPOHHOW NOANUCHIO IHHCEHHBIX YPAaBHCHHH MET 040M FHFCCH.
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Ileqb paGorbl: BEIpa0oTaTh YMeHHe pernaTrh HeBBIpOKAeHHBbIe CJIY MaTpHYHBIM METOJOM,
MeToxoM KpaMepa, MeTogoM ['aycca M IIPHUMEHSTh YMeHHS I PEIIEHH S IIPaKTHYECKHIX 3aay.

TE:DPE:TH‘IEGI{HH HACTH
H}"GTB JHdHa CHCT CMa 11! JII]]-IEf]HLI}{ }prI,EHEHIIfI C /1 HEH3BECTHBIMI.
A-X =B,
1" JS
4 A v\ (T
dyp dpp ... dyy, X1 b,
a Ay .. a X2 b,
A= , X = . B= .
'\ﬂﬂl HHZ ann J "\'xﬂ ) \bn J
B}*’,[[EM HpE,I[HGHﬂI‘ﬂTL:, yTO OCHOBHAHA MElTpHI_[El A HEELIPG}K,[[EHHHH.

-1
Torma cymectByeT o6parHas Marpria A . [TomHoxHB MaTpruHoe ypapHeHne A- X = B Ha

—1 - 9
MaTpuIly A ~ cieBa, rmomydnM (OpMyTy, Ha KOTOPOil OCHOBAH MAaTPHYHBII MeTOJ PeIleHHS
CHCTEM JIMHENHBIX YPAaBHEHHH:

X=A"1B
3ameuanre. OTMETHM, YTO MATPHYHBIH METOJ PEIEHHS CHCTEM JIMHEHHBIX YPaBHEHHH B
OTJIMUME OT MeToja I'aycca MMeEeT OrpaHHUYEHHOE ITPHMEHEHHE. 3THM METOAOM MOI'YT OBITh
pEIlleHBl TOIBKO TaKHe CHCTEMBI JIMHEHHBIX YPaBHEHHI, Y KOTOPBIX, BO-TIEPBBIX, YHCIIO
HEH3BECTHBIX PABHO YHCIIY YPaBHEHHI, a BO-BTOPBIX, OCHOBHAS MaTPHIA HEBRIPOKICHHAS.
I IpuMep. Pemmurs cHCTEMY THHEHHBIX YPABHEHHH MAaTPHYHEIM METOOM.

dX)— Xy — x3 =0,

% X1 + 2.1'2 —|—3X3 — 14,

k4.’Xf1—|— 33(2 + 2.1'3 — 16

3azaHa cHCTeMA TPEX MHHEIHBIX YpaBHeHH ¢ TpeMs HensBectHEIMH A+ X = B, rre

(5 —1 —=1) r’x]\ (0
A=1 2 3| X=|x, | B=|14]

OCHOBHA MATPHIIA CHCTCMbI }’I)ElBHEHIIﬁ HEBBIPOAJACHHAA, ITOCKOJIBKY ee OITPEACIIHTCIIb
OTJIHYCH OT HYIJLA

5 -1 -1
detA=|1 2 3 |=-30.
4 3 2

—1
OGpaTHYIO MaTpHIly A =~ COCTAaBHM OIHHM H3 METOLOB, OIMCAHHBIX B ITYHKTE 3.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO
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(11 10
6 30 30
R I A
3 15 15
L
. 6 30 30
[To hopmyrie MaTPHYHOIO MeTOJIa PEIIEHH I CHCTEM JIMHEHHBIX YPaBHEHHH ITOTYYHM
(11 1
5 -1 -1)| 6 30 30| (1)
X=1 2 3 —% —% % 2 |,
43 2)0 1 19 11 3y
. 6 30 30 )

Teopema (mmpaBmno Kpamepa). Ecin ompefieInTends MaTPHIBI CHCTEMBI OTIIHYEH OT HYIS, TO
CHCTEMA HMEeT pelleHHe H ITPHTOM TOJIBKO OHO. O5TO pellleHHE OIpeelseTcs ()OpMYyIIaMH:

A

X, = —k:, rme A — OITPEACIIMTEIIL MATPHIIBI CHCTCMBI H Ax — OITPEACIITCIIb MATPHIIBIL,

ITOTy4aeMOH H3 MaTPHIBI CHCTEMEI 3aMeHOH K—oro cTondna cTondiomM cBOOOJHEIX YJIIEHOB.
[IpuMep. PeliuTh cHCcTeMY ypaBHEHHH, HCITOIb3Ys (popMynbsl Kpamepa.

(x+2y—-3z=5
12x—-3y+z=3
dx+y-2z=10

Perenne: HaljieM OCHOBHOH H JOIOJIHHTEIBHBIE OIPEIEIIHTEIIH.

1 2 -3
A=12 -3 1|=6-6+8-36-1+8=-21
4 1 =2
5 2 -3
A =3 -3 1[=30-9+20-90-5+12=-42
10 1 -2
1 5 -3
A, =12 3 1|=-6-60+20+36-10+20=0
4 10 -2
I 2 5
A =12 -3 3/=-30+10+24+60-3-40=21
4 1 10
ITo popmymam Kpamepa nmeeM
_ A -
[NOKYMEHT NOAMNWUCAH

SNEKTPOHHOW NOAMUCHIO
12000002A633E3D113AD425FB50002000002A6

Webayxopa TateaHa AnekcaHapoBHa

HeHHBIX YpPaBHEHHI 4YaIlle BCEro ITPHMEHSETCS
| HCKJTFOU€HHH HEH3BECTHBIX.
YAMYECKHX YPaBHEHHH:
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Q)X T QX Tt 4y, X, = 6

a,x, +a,,x,+--+a,x =e,

.‘.'.'I III—I—{I X, + - —|—£'I n B,

B}’I[EM ITPOH3BOJHTEL HaA CHCTEMOH CIIEAVIOIHE 3JICMCHTAPHEBIC HpEGﬁpﬂBGEﬂHI[H

l. BrryepkmBanue ypaBHeHHA BHaa O-x, +0-x, +---+0-x, = 0.

2. [IpubaBneHne K OJHOMY VPaBHEHHIO JIPYIOrO YPaBHEHHS, YMHOKEHHOTO Ha
ITPOH3BOIILHOE YHCIIO.

3. IlepeMeHa MecTaMH IBYX YpPaBHEHH.

[lIycts Teneps a,, = 0.(Ecm @, = 0,T0 MBI IIOMEHSAEM MECTaMH IIEPBOE YPABHEHHE C TEM
ypaBHEHHEM, IJe KO>h(HIMEHT IIPH x, OINHYEH OT Hynd). Mckimrounm Temeps x, H3 BCeX
ypaBHEHHH CHCTeMbI, HaUHHAS CO BTOPOro. /[ ATOro KO BTOPOMY YpPaBHEHHIO ITpHOaBHM

]
TIEpBOE YPaBHEHHE, YMHOKEHHOE Ha ( — — ), 3aTeM IIPHGABHM K TPEThEMY YPaBHEHHIO IIEPBOE,
]
11
HEI
YMHOKeHHOe Ha (——— ) H T.JI. K IIOCTIeJHEMY YpPaBHEHHIO IIpHOABHM IIepBOe, YMHOKEHHOe Ha (
)
11
Hr?ll H
). IIpH 3TOM ITOJIYYHM CHCTEMY
)
I 1

-

Ci % +C|3Ij +'"+Clr‘xr+'"+clrz‘xn — a,

CyyXy +or4Cy X, +---+ €, X, = @,

CpyXy+eotc, X +-+c, X =a,

e

I[EUIEE:. IIPHMEHHEB TC K€ PACCYRKIACHHA K HDJI}”IEI—H—IDﬁ CHCTEME, HCKIIIOYIIM H3
}prlBHEH]?]IuI: Ha'1HMHaA € TPEThCI'o X, H T.A.

HPG,I[GH}KHH ATOT ITponecc, MbI ITPHACM K OJHOMY H3 JIBYX CIIVIACB.
1. JInbo r1ocie OITpESACIICHHOI'O IIal'a IIOJIIYUHIBCH CHCTCM4A, COACPKAlllaA

ypaBHeHHe BHAa O0-x, +0-x,+---+0-x, =6 U ¢=0. Torga Hara cucremMa He HMeeT PelleHHH,

T.€. HECOBMECTHA.
2. THOO0 CHCTEMA He COAEPKUT ypaBHeHHe BHaa O-x, +0-x, +---+0-x, =e H ¢=0.

Torga paHo WIH ITO3AHO MBI IIPHAEM K CHCTEME
C\ X, +CpXy +oort e, X+t e, X, = a,

CyyXy+rot0Cy X, +o4C, X, = a,

CF.P‘IF —I_...—'_CFHIH :ﬂr‘

L

B 03MOXHEBI ABa CIIVHasAd
H) r=n. Torma nmocnegHee YPABHCHIC ITocIeHeH CHCTEMBI HMeeT BHJI C,.X, =da

n*

cl

OTKYIa X, — sk IMpEeAITOCIICAHEI'O YPABHCHHA HAXOAHM X _, H T.4. H3 IICPBOI'O YPABHCHHA

C

Fir

CHCTCMbI HAXOOHM X, .

i o wm | mrmiTre AT o R e T TR e e b e e e
LLEIKFMEHT HD,EI,I'IHCAH [HCIICHHOC MHOXKCCTBO PCIICHIH.
SNEKTPOHHOW NoOaANMCBLIO 3PpEHHA IIPpOIcCC PCHICHHMA CHCTEMBI MOXKHO
Ceptudurar: - 12000002A633E3D113AD425FB50002000002A6 ~aMOI CHCTEMOIL IIPOH3BOIHUTh HpEGﬁpﬂBDEElHIIH
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I Iprvep. Penmmts cucteMy MeTOAOM l'aycca.

2x|+x3—x3+x4 =3
Sx,+x, —x,+2x, =1

Z.xl—.x3+x3—3.x4:4

Pemenne. PaccMoTpHM pacHIMpeHHYIO MAaTPHITY

2 1 -1 1 1)

3 -2 2 -3 2
B =

5 1 -1 2 -1

.2 -1 1 =3 4

YMHOXHB IIEPBYIO CTPOKY Ha — 5 3aTEM YMHOJKHB IIEPBYIO CTPOKY Ha — 5 HAKOHEII,

YMHOXXHB ITIEPBYIO CTPOKY Ha — 1, CIOXHM IIEPBYIO CTPOKY IIOCIENOBATEIIbHO CO BTOPOH, C

3

TPETHEH M C YETBEPTOH CTPOKOH. llomyunMm

(2

1

1

R

7 7 9 1 2 1 -1 1 1)
B“‘gg‘gg 0 -7 7 -9 1
0 233 v 7 0 -3 3 -1 -7
2 2 2 2
0 -2 2 -4 3) O ~-2 2 ~4 3,
B mocnemgHen MaTpHIlE MBI YMHOJKIUIH BTOPYIO H TPEThIO CTPOKY Ha 2. Jlamee 1 m 2
3
CTPOKH OcTaBisgeM Oe3 H3MeHeHHSI. CIiepBa YMHOXHM BTOPYIO CTPOKY Ha — 5 H CIIOXHM C
g g 2 g g

TPEThEH CTPOKOH, 3aTeM YMHOXHM BTOPYIO CTPOKY Ha — = H CIIOKHM C YETBEPTOH CTPOKOH.
[lomyurmv

2 1 1 | 1 (v 1 | 1)

e T 0 -7 7 -9 1

B~ 000 = ==~ 19p 0 0 20 -52

o0 o -V D 00 0 -2

2 1 -1 1 1Yy (2 1 -1 1 1)
o -7 7 -9 1 o -7 7 -9 1
O 0 0 20 -352 O 0 0 20 -352
o o o -10 19, (O 0 O 0 -=7)
1

I locremHIo0 MATPHIY MbI ITOJIVHIUIH, YMHOXHB TPCTBHO CTPOKY HA4A E H CIIORHE C

YETBEPTOH CTPOKOH. [locineiHasa ueTBepTas CTpoKa 03HAYAET, YTO MBI HMEEM YPaBHEHHE!
0-x,+0-x,+0-x, +0-x, =7

CIICTOBATCIIbHO, 110 CKA3dHHOMY BBIIIIC CHCTEMd HCCOBMCCTHA.

OOKYMEHT NOAMNUCAH MY YpaBHEHHII.

SNEKTPOHHOW NOAMUCLIO
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(X, +2x, 3%, +5x, =1
x,+3x,— 13x; +22x, = -1
3x, +3x,+x,—2x, =5

2x, 4+ 3x,+4x, - Tx, =4
Pernienyie. PaccMOTpHM pacIlMpeHHYIO MAaTPHIY CHCTEMEL

1 2 -3 5 1)

1 3 —-13 22 -1
B =

35 1 -2 5

2 3 4 -7 4

YMHOXHM CIIepBa IIEPBYIO CTPOKY Ha (—1) H CIOKHM CO BTOPOH CTPOKOH, 3aTeM
YMHOXHM IIEPBYEO CTPOKY Ha (—3) H CIIOKHM C TPeThbeH CTPOKOH H, HAKOHEI[, YMHOKHM
IIEPBYIO CTPOKY Ha (— 2 ) M CI0KHM C YETBEPTOH CTPOKOH. Ilomydnm

1 2 -3 5 1Y (1 2 =3 5 1)
0O 1 -10 17 =2 01 -10 17 -2
0O -1 10 -17 2 Oo0 0 0 0

0o -1 10 -17 2 ) {00 0 0 0

BTopyro MarpHIly MBI ITOIYYHM CIIOKHB CIIEpBAa BTOPYIO CTPOYKY C TPEThEH, 3aTEM
CIIO’KHB BTOPYIO CTPOYKY C 4eTBeproH. HyleBble cTpoukH BeIOpackiBaeM. OcTaeTcs CHCTeMa

YpaBHEHHH
x, +2x, —3x,+5x, = 1
x, —10x, +17x, =2

B}"E[EM CHITaTb X; H X, CBOOOIHEIMH HCH3BCCTHBIMIIL, 0003Hayas HX: Xy =0, X, = ﬁ

(%)

M3 BTOpOrO ypaBHEHHS CHCTEMEI (*) HAlIEM X,

x, =10 —-17(4—-2

IloxcTaBHB x, B IIEPBOE YPaBHEHHE, ITOTYIHM:

x, +2(10—-174—-2)-3a+54 =1 WIH

x, +20c—-34p-4-3a+56 =1 nwn

x =—17a+296+5.

Taxmm o0pa3oM, JaHHAA CHCcTeMa HMeeT OeCUHCIIEHHOE MHOKECTBO PEIEHHI:
{x, =—17a+29+5

a <(R)
x, =10a-175-2

Coaep:xaHue oT4yeTa

1. Tema

2. Llens paboTh

3. KpaTtkoe ormicaHie BEOTOITHEHHOH PabOTHI.
4. ChopMyIIHpOBaTh 3aKII0OYeHHE H BRIBOJIBI
5. OTBETHTH HAa KOHTPOIILHBIE BOITPOCHI.

KﬂHTpﬂ.ﬂbelE BOIIPOCHI H 34 JaHHH.
Dﬂ"!’?!"‘!’!""!"‘"!’ ﬂ ‘I_!-‘EL'T i W dalaibabid bldsdsd: W 2 B Aol2olehe fok I S 4 2 W falsollaee sl W 2 Kpah{epa:
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[ x,—2x,+3x,=6 [ 2x, - x,
2x,+3x,—4x, =20;B) {3x, +4x, — 2x, =11

3x,—2x, —5x; =6 3x, —2x, +4x, =11

(3x, +2x, +x, =5 -x, =4

, 0)

A,

a) ¢2x,+3x, +x; =1

2x, +x, +3x; =11

f2I1 — X, +3x3 =4, f&rl +3x, —6xy3 =—4, (3x; —2x, +4x; =12,
r) . x|+ 3x,—x3 =11, 1) X|+ X9 — X3 =2, ; €) 13x; +4x, —2x3 =6,

X —2xy + 2x53 =T 4x; + x,-3x3 =-5 12X — X — x3=-9
Pelnrs cucTeMbl IMHENHBIX YPaBHEHII METOAOM | aycca:

(3x, +2x,+x, =5 [ x,—2x, +3x, =6 [ 2x,—-x,—x,=4
a) <2x,+3x,+x, =1 :0)<{2x,+3x,—4x, =20.B) <3x, +4x, —2x, =11

2x, +x, +3x; =11 3x,—2x, —5x; =6 3x, —2x, +4x, =11

erl +4x, +4x, +6x, =18

4x, +2x,+5x, +7x, =24
D 3x 420, 181, + 5x, = 13

| 2x,+8x, +7x;+3x, =6

IlepeyeHh OCHOBHOH H JONMOJIHHTE/JIbHOH JHTEPaTYpbl, HeOOX0MHMOHl AJ8 OCBOEHHSA
JUCIHHILIHHbI

IlepeyeHb OCHOBHOH JIHTEPAT YPEI

l1.I'ycak, A. A. Bricmasg maremaTtnka. Tom 1: yueOHMK / A. A. I'yvcak. — MHHCK:
TerpaCucremc, 2009. — 544 ¢. — Pexxzmv moctyma: http://www .iprbookshop.1u/28059. html

[IepeyeHb JOMOIHUTEILHON THTEPATYPHI

| MHguBHAYanbHEIE 3aJaHHS 110 BREICIIEH MaTeMaTHKe. YacTe 1. JIHHeHHas H BEKTOpHAas
anreOpa. AHaMTHYecKasd TreoMeTpHsI JnddepeHImanbHOe HCUYHCIeHHEe (QYHKIIMH OIHOM
repeMeHHOH: yueOHoe mocoOne / A. II. PaOymko, B. B. bapxaros, B. B. Jlepxagen, U. E.
IOpyTe, nox penaxkigie A. II. PaOyinko. — MuHck: Breimminnasa mmxomna, 2013, — 304 ¢. —
Pexxyv goctyma: http://www 1prbookshop.1u/20266.html.

JIabopaTopnas padora Ne 3.

JINHeliHbIe oIlepanHH HAJ BeKkTopaMu. Pa3sloKeHHe BeKTOpa IO OpPpTaM KOOPJAHHATHBLIX OCEH.
JleHCTBHA HAJ BEKTOPAMH, 33JAHHbIMH NpoeknmuavH. CKajlfipHoe, BEeKTOPHOEe H CMeEIIAHHOE
NpPOoH3Be/AeHI S BEKTOPOB.

Ilesb padoThl: BeIpaboTaTh YMEHHE BBIOIONHATH JIMHEHHBIE OINEepallHH Hajl BeKTOpPaMH; JeHCTBHS HaJl
BEKTOpPaMH, 3aJaHHBIMH ITPOEKIIHSMH, IIPHMEHSTh IIPH PEIIeHHH 3aJad CKaJIpHOE, BEKTOPHOE H
CMeMIaHHOE ITPOH3BEIEHHSI BEKTOPOB.

T COPETHYCCKAA YdCTh

HarmpaBiieHHBIH OTpe30K OyIeM Ha3bIBaTh BEKTOPOM H obo3HauaTh AB, CD wu a, e, ...

BEETIDP HA3bIBACTCAH HYIICBBEIM, CCIIH €I'0 HAY4JIO H KOHCI] COBIIAAAIOT H 0003HayarT o .

HymeBoit BeKTOp He HMeeT OIpeJleJIEHHOI'O HaITpaBJIeHHSI H HMeeT JJIMHY PaBHYIO HYIIIO.
BeKkTophl Ha3bpBaIOTCS KOIIMHEApPHBIMH, €CIIH OHH JIeKaT Ha OXHOH ITpsSMOH, ITHOO Ha

ITapalIe]IbHBIX ITPSIMBIX. /IBa BeKTOpa Ha3bIBAKOTCS PaBHBIMH, €CIIH BBOTOIHEHHI CIIEAYIOIIHE TPH

YCJIOBHSL. 1) JUIMHBI BEKTOPOB PaBHBI, 2) BEKTOPHI IMapallIenbHbI (KOJUIHHEApHBI), 3) BeKTOPHI

OOKYMEHT NMognucAH
SNEKTPOHHOWM MNOANUCHIO
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CymMMOH a + B JIBYX BEKTOPOB a M B Ha3bIBAETCS BEKTOP, HAVIIHI H3 Hayalla BeKTOpa

a B KOHel[ BEKTOpa D IIPH YCIOBHH, YTO BEKTOP D IIPHIOKEH K KOHI[Y BeKTopa a (TIpaBHIIO

TPeYrolbHHKA) H 3aIlChIBAlOT C —=a + b .

CII0KeHHe BEKTOPOB oOmagaeT CIIEIYIOIIIMMH OCHOBHBIMII CBOHCTBaMH:

1. KommyraTHBHOCTE: a+ b = b + a

2. ACCOLMAaTHBHOCTB: IS JIOORIX BEKTOPOB a, D H C BHIMOMHAETCS PABEHCTBO
a+(b+c)=(a+b)+c

3. IIpuOaBlIeHHEe HYIIEBOrO BeKTOpa K IIFOOOMY BEKTOPY a He MEHSET IIOCIIENHETO!
a+0=a.
4. CymMMa BEKTOpa a H ITIPOTHBOITONIOKHOIO BEKTOpa a ' paBHa HYJIeBOMY BEKTODY, T. €.

a+al'=0

Gk BTOPOI'o CBOHCTBA CIIEAYET, UTO €CIIM HaHBI BEKTOPHL d4, d5, ... 4, PACIIOIIOKEHHBIE
TdK, HYTO KOHCI IIPCABIAVIICIO BCKTOPd MABJIACTCA HAYAJIOM IIOCIICAVIOIICIO, TO CYMMaA

a, +a, +...+a,, OylAeT IpeAcTaBIATh COOOH BEKTOp, HAYIIMI H3 Hayajla BeKTopa a B

KOHEL BEKTOPa 4 n.

a+a,+a,+...+a

2. BrIunTaHHe BeKTOPOB
PasHOCTBIO JBYX BEKTOPOB a4 H b HazpIBaeTCS TaKOil TPETHH BEKTOP C, YTO a =b + ¢

u o6o3Hauaer a-b= c. YtoOwl u3 OQHOI'O BEKTOPA BBIYUCCTDb l[p}ffﬂﬁ: HYAHO HX OTHCCTH K
GﬁH.[EI%I}" Ha'ddlly H ITPOBECTH BEKTOD H3 KOHEYHOH TOYKH BEKTOPA — BBRIMHTACMOI'O B KOHECYHYIHO
TOYUKY BCKTOPd — YMCHBIIACMOI'O.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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3ameyaryie. Hapsny ¢ MpaBIiIoM TPeyr OBHHKA YacTO ITONB3YIOTCS (PaBHOCHIIBHEIM €MY)

IMPpaBHIIOM ITapalUIEIIOrpaMMa. €CIIH BEKTOPERI 4 II b

IIPHBEIeHBI K 00IeMy Hadyaly H Ha HHX ITOCTPOEH IlapajuielIorpaMM, TO CyMMa a + b
€CTh BEKTOp, COBIIAQJAIOINHI C JHAarOHAllbKO 5TOr0
Tapa/uieniorpaMMa, —HAyIieH w3 oOIIero  Havama

BEKTOPOB d H b d BTOpPaAA ,I[HEII‘GHHJ]L HAYIIAA HB

KOHIId BEKTOPA b B KOHEL[ BEKTOPa d €CTh pa3sHOCTL 4

-b.

3. HDGHBEE,I[EHHE EEI{TGDH Hd 1E[IIE'F.'I'I'.EI'

[TpomsBeieHHEM o a (IUIM A 0) BEKTOpa @ Ha BEINECTPEHHOE YHCIO OL Ha3bIBACTCH
BEKTOP b , KOMIMHeapHBIi BEKTOPY a , (TIPHYEM BEKTOp D HMeeT MTHHY, _PaBHYIO ‘ oL ‘ ‘ a ‘)

H HMEIOIIHH HaITpaBJIEHHE, COBIIAAIOIIee C HAIIPpaBIIEHHEM BEKTOpa 4B ciydae Ob) 0 Hu
ITPOTHBOITOIIOXKHOE HAIIpaBIIEHHE B ciIy4dae OL ( 0.
FEGMETPHIIEGI{HI‘T CMBICJI OITEPallHH YMHOMKCHITA BEKTOPA Ha YHCIIO MOYKHO BbIPA3HTE TaK.

ITPH YMHOKEHHH BeKTOpa a4 Ha 4YHclI0 O BEeKTOp a pacTaruBaeTcs (CKHMaeTcs) B OL pas.
IIpu saToM, ecimt OL) 1, TOo a pactsarusaercs, ecii 0< Ol <, TO BEKTOp a CKHMAETCSI H

BEKTOP O 4 COXPaHACT TO K€ HaIIpaBIICHHE, YTO H BEKTOP 4.

Ecmi ke O < 0, TO BEKTOpP 4 PacTSITHBACTCS IIPH ‘ oL ‘ » 1 H cKMMaeTcs IpH ‘ o ‘{ 1
H IIPH 3TOM ITPOHCXOMHUT H3MEHEHHE HaIIPaBIIEHH I Ha ITPOTHBOITOIOKHOE.
Onepam[ﬂ YMHOKEHH BEKTOPa Ha HCIIO o0nmagaer CIEIYIOIHMH CBOHCTBAMH:

1. o(a+b)=o0a + o b (pacrpeneInuTenTbHOE CBOMICTBO YHCIIOBOIO COMHOKHTEILT
OTHOCHTETBHO CyMMEI EEI{TGPOE)

2. (o +B) a=oaa + Pa (pacmpelenHTelbHOE CBOHCTBO BEKTOPHOI'O COMHOKHTEIII
OTHOCHTETBHO CYMMBI JHCEI).

3. m(Ba) = (aff) a (coyeTaTelIbHOE CBOHCTBO YHCIIOBBIX COMHOKHTEIEH ).

Tak Kak IO OIpeJeleHHIO BeKTOp €CTh HallpaBIECHHBIH OTPe30K, a IIPOEKI[HH
HaITpaBIIEHHOr 0 OTPe3Ka Ha OCH KOOpPAHHAT HaXOJST KaK PasHOCTH OFHOHMEHHBIX KOOPHHAT
KOHI[a M Hayalla HalpaBIEHHOIO OTpe3Ka, TO TOYHO TakKKe HaXOAIT MPOEKIHH BeKTOpa Ha
KOOPAHHATHEIE OCH. DTH ITPOEKI[HH H Ha3bIBAIOTCSA KOOPIHHATaAMH BEKTOpa.

Hanpumep, mmycTh JaHbel ToUKH A3, -2, 5) H B( 1, 2, 3). Torma xoopgHHaTaMH BeKTOpa

AB 6yayT: -1-3=-4; 2-(-2)=4, 3-5=-2 u o6o3Hauator AB ={-4, 4, -2}.

B mampHeliineM, KOOpAHMHATH (TIPOEKIHMH HA OCH) MBI Oy/ieM 0003Ha4aTh a ={X, y, Z}.
OTMETHM, YTO JEHCTBHUSI Hal BEKTOPaMH MOXKHO IIPOH3BECTH B KOOP/HHATAX.

HycTL JJaHbI BEKTOPBI B KOOPAHHATAX: & = {:a_:[, yi,z1} H b = {x2, y2, 22}.

Torma: a +b {}L|+J~L3, Vi + V2. Z|+Zg}, a -b ={}L|-J~L3, Vi - ¥y2, 21-23}, cla = {'DL?L[,
ol v, C{,Zl}
CKEIJIH'DHIDE ITPOHSBCCHIIC EEKTGDGE

ITycTh maHBI ABa BEKTOpa a H b CKaJISIpHBIMH ITPOH3BEASHHAMH JBYX BEKTOPOB 4 H b
Ha3bIBAETCS YHCIIO, PaBHOE IPOH3BEIEHHIO JJIHH 3THX BEKTOPOB, YMHOXXEHHOMY Ha KOCHHYC
yIIa MeX [y HHMH:

f;E\ — |;| |1_1| el rme 8 vrow vewmy ReKTOPAMH
NOKYMEHT nDﬂHHCHH

INEKTPOHHOW NOAMUCKHIO AIFIPpHOI'O ITPOH3BCIACHIIA ABYX BCEKTOPOB. 5k

Ceptuchmkar:  12000002A633E3D113AD425FBS0002000002A6
Bnapeneu; Lebayxoea TateAHa AnekcaHapoBHa
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T.0. CKaJIpHOC IIPOH3BCACHHC [ABYX BCKTOPOB €CTh HHCIO, PaBHOC IIPOH3BCACHIIIO
AIIHHBI OJHOI'O H3 3THX BEKTOPOB Had ITPOCKIIIO APYI'OI'O BEKTOPA Hd HEPEBIﬁ BCKTOD.

(ab) = ‘b‘ﬁp;ﬂ wid  (ab) = ‘H‘Hp; b.
CKaJISIpHOE IIPOH3BEIEHHE BEKTOPOB 00IaJacT CIeAYIOIIHMMH OCHOBHBIMH CBOHCTBAMH:

1. CxamgpHoe IPOH3BeAeHHe ABYX BEKTOPOB a4 M b obpalaercs B HYIIb B TOM CIy4ae, KOIja
ITO KpaliHeH Mepe OJHH H3 BEKTOPOB SBIIIETCS HYIIEBBIM HIIH €CJIH BEKTOPHI ITEPITEHHK YIISIPHBEI.

2. CxalgpHOe IIPOM3BeIcHHe ABYX BEKTOPOB a U D paBHO IIPOH3BEINEHHIO IUIMH STHX
BEKTOPOB, €CIIH JaHHbIe BEKTOPHI ITapalielbHEL, T. €. ¢ = 0.
(a b): ‘aHb‘ cos0 = ‘a‘ : ‘b‘

OTcroza CICAYCT, YTO CKAJIIAPHOC IIPOH3BCACHHE BCKTOPd Hd4 CAdMOI'O cebs PaBHO

KBaApaTy AJIMHBI 3TOI'O BEKTOPA, T. €. (Ei -d ): ‘H‘

3. CK&JIHPHGE IIPOH3BCACHIEC JBYX BCKTOPOB oOmazmaeT IIEPEMECTHT CJIBHBIM CBOHCTBOM

YMHOK EHHT: (a b ): (ba )
4. CKalLIpHOE IPOH3BE/IEHNE O0IaZiaeT PACTIPEEIHIEBHEIM CBOHCTBOM OTHOCHTENBHO CYMMEL

sextopon (a + b)- o (ac )+ (be).

Ilycth JmaHBI JBa BeKTOpa B KOOpPAHHATAX: a:{x], Vi Z]}Hb:{xg,- Vs, Z5 }
CKalsIpHOe ITPOM3BEIEHHE STHX BEKTOPOB PaBHO CYMME ITPOM3BEINEHHMH HX OXHOHMEHHBIX

KOOPIHHAT.
BeKTopHOe ITPOH3BeJeHHE BEKTOPOB

BeKTOPHBIM ITPOM3BENEHHEM JBYX BEKTOPOB ( 1/ b HasBIBaeTCS TaKoil TPETHIl BEKTOp

C I{'DTGPBIH Gﬁna,[[aer CIICOYIOIITIMH GEGHGTEMI

Hhec Laucl b TO €CTh BEKTOp C TIEPIIEHAUKYILIPEH K IUIOCKOCTH, TJle JIeXKaT BEKTOpa

anb;

2) JlimnHa BekTOpa C YHCIIEHHO paBHA IUIOIIAIH ITapajuIelIorpaMma, TIOCTPOESHHOIO Ha BEKTOPax

sin @, rAc @ — YroJIMEXJQy BEKTOpaMH d 1 b

ﬂHbTE‘F“

3) BekTOp C HAPaB/IeH B TaKyio CTOPOHY, 11'1‘0651 KpaT4aHIIIHHA IIOBOPOT OT IIePBOIro BeKTopa
K BTOPOMY BEKTOPY b BOKPYT' BEKTOpa C MPEACTARMAICA MPOHCXONAIINM HPOTHB JaCOBOH

CTPEJKH, eCIIH CMOTPETEH H3 KOHI[a BeKTOopa C .

BEI{TDPHDE ITPOH3BCACHIIC 0003HaYarOT CHMBOIIOM C = {ab Uil ¢ = d X b .
Ei) (OCHOBHBIE CBOHCTBA BEKTOPHOI'O ITPOH3BEAEHHT:

1. BeKTOpHOe ITpOM3BedeHHE IBYX BEKTOPOB « ! b paBHO HYIIEBOMY BEKTOPY B TOM H
TOJILKO B TOM CIIy4ae, KOIla TH BEKTOPHI ITapaJUIeIIbHEI.

M3 3TOro CBOHCTBa CIICAYCT, HTO BCKTOPHOC IIPOH3BCICHIIC 1r000ro BCKTOpPad Had CaMOI'O GE@H:,
T) mrmrm T A TTAATIAT A TEATITIA I rr T ATem e :
NOKYMEHT NOONUCAH B dHTHKOMMYTATIIBHO, a HMCHHO.

T.C. [
SNEKTPOHHOW NOAMUCHIO
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Ceptuchukar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: ebayxoea TaTeAHa AnekcaHopoeHa

3. BEI{TGPHGE HPGHBEEI[EHHE GﬁﬂﬂﬂﬂET CEGﬁCTEﬂhﬂI COYCSTATCSIIBHOCTHH OTHOCHTCIIEHO
YHCIIOBOIO MHOKHTEILS: cx[ab]= [a'a -b]mu [a : ab]*

4. BEKTGI}HDE ITPOH3BCACHHE BCKTOPOB oOmamaer PacIIpEacIIHT CJIb HbIM CBOHCTBOM
OTHOCHTCJIBHO BEKTOPOB.

BekTopHoOe HDGIIBEEI[EI-]IIE BEKTOPOB B I{GGD,[[I]HEITHX

IIycts BexTOpREI A U b3a,1[aHLI B KOOpAHHaTaX d = {x] y Vs Z]} b {xz, Vs, ZE}

o )

—1 —[IV1 <] |K0% ] M N
Torma [ab = C¥ , ' >
y’:-Z':- Ly KXo xg y’:-

. e e e e e o

[Iprvep. I1yCcTh JaHBI BEKTOPEL ( = {2, —1, 4} ub= {3, 1, 0}
'EI IZ 33
[EE =214/ =0+21, +121, +3Il, — 4, = —4I, +121, +5L,.
310
T.C. Lﬂb‘=c — {—4 12 5}

[TycTs maHBl TpH BEeKTOpa d ., b ¢. Ecm m3 TPeX BEKTOPOB moObIe JIBa BEKTOpa

YMHOXHTbh BEKTOPHO, a 3aTeM ITOJIYYEHHBIH BEKTOP d = [a b] YMHOKHTH Ha TPEeTHH BEKTOpP C
CKallAPHO, TO B PE3yIbTaTe Mbl IONYYMM 4HCIO, KOTOPOE M HAa3pIBAETCA CMEIAHHBIM

IIPOM3BENEHHEM TPEX BEKTOPOB H 0003HA4ar0T; 1Ho0 d b ¢ J]II6D ([a b r:)

CMelIaHHOe IIPOU3BEJIEHHE HEKOMITIIAHAPHBIX BEKTOPOB d b H C II0O MOOVIIO PaBHO
GﬁLEM}" IIapaJuICIICITHIIC A4, IIOCTPOCHHOI'O HE], ITHX EEKTGPED{

CMelIllaHHOE ITPOH3BCACHIIC BEKTOPOB a s b ¢ PdAaBHO HYIIKO TOI'Md H TOJIbBKO TOI'/Td, KOI'/1d
IJTH BEKTOPEI KOMILIIAHAPHBI.

CMEIIaHHOE ITPOH3BEAEHHE BEKTOPOB B KOOPAHHATAX.
[TycTh maHBI TPH BeKTOpa B KOOPAHHATAX

a={x,y,,z, },b=1{x,,v,,2, }.c=1{x;,y5,2;}. Torma cMmermaHHOe TPOU3BEIEHHE 3THX
BEKTOPOB MOKHO BEIYHCIIHTE IO (POPMYIIE:

xl }!l Zl
(lable) = |x, 'y, z,|.
Xy V3o 4y

MHorue 3afaydl TIeOMETpPHH, (H3HKH, MEXaHHKH PpelIaroTcs MeTOAaMH BeKTOPHOH
anreOpsl.

[TpuMep. BBRIUMCINTD, KaKyio padoTy IPOH3BOAHMT cHila F = {3, -5, -2} xorja ee TO4YKa

TIPHIIOKEHHSL, IBHTAsICh ITPSMOIHHEHHO, IlepeMelaeTcs H3 MoNIokKeHHSI A (2, 5, -3) B ITIOJIOKEHHE
B (3,-1,-2).

Perennie. HaifimeMm KoopaHHATH BekTopa O = AB

S =1{3-2;-1-5;-243} = {1; -6; 1}

Torza BemHYHHA HCKOMOIT paboTa paBHa cKalIsIpHoMYy Ipoussenenmto ( F -3 ), T.e.

[NOKYMEHT NOAMNUCAH
SNEKTPOHHOWM MOANMUCHIO

OpaMH: E:{S,O,-f—l} H E:{-l,],-Z}.
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3(-D+0-1+(4)-(-2) 5 1
\/3 F0+47J-D + 1P +(-2)° 5V6 V6

[Tpumep. JlaHbI KOOpAHHATEI BepIinmHH TpeyrombHuKa A(1,2,0), B(3,0,-3) u C(5,2,6). Haiitn
IJIOINAAb 3TOr0 TPEYI OJIBHHKA.

PermeHiie. COS@

PermeHnie. HariieM KOOpIHHATEI BEKTOPOB E H R
AB = {3-1,0-2, -3-0} = {2, -2, -3}
AC = {3-1,2-0,6-0} = {4, 0, 6}

HaiizeM BeKTOpHOE IIPOH3BELEHHE BEKTOPOB AB u AC:[AB-AC1=12 -2 -3

=—12e, —12¢, +8e, —12e¢, = —12e, —24e, + e,
Yrax, [AB-AC 1= d ={-12,-24.8}.

HaiizieM MOZYIIb BEKTOPHOT O IIPOM3BE[EHH
[[AB- AC]1H d |= /(-12)* + (-24)* + 8% =144 + 576 + 64 = /784 =

|
VickoMas IUIOIa b TPeYrodbHIKa: S, = E‘[AB : AC]‘ = 5 -28 =14 k8. en.

[ [puMep. BeramcmiTs 00beM TeTpasapa, BEPIIHHEL KOTOPOro HaxoAarcs B Toukax O(1,1,2),
A(2,3.-1), B(2,-2.4), C(-1,1,3).
Pemenme. Terpasap mocrpoed Ha BekTopax (OJA, OB n1 OC HaiineM KOOpIHHATHI STHX

BEKTOPOB: OA = {1,2,-3}. OB = {1,-3,2}. OC = {—2,0,1}. Torma uckomslii 06BeM:

1 2 -3
v--|oa-08l-oc]--|1 -3 2 \—3 3+18 - 2\_1 -2
6 6 6
-2 0 1
V=%K}J’6.EI{.

I IpuMep. BEIUMCIIHNTE MOAYIL BeKTOpa d = {6,3,-2}.

Pemenrie. Ecim gaH BekTop d = {x, y, zf, TO |@ | = \/ X"+ vy +z . CrnegopaTelbHoO,
HMeeM

|a| \/6 +3% +(=2)° =49 =7.

| IppMep. BRIYHCIIHTE HaIIpaBISIOIIHE KOCHHYCH BeKTopa d = {12,-13,-16}.

Pemmerme. | | = /127 + (—15)° + (—16)* = /625 =

x 12 y —15 3 z —16
COSA =—=—;CO0Sff=—=—=——;CO8Yy = — = ——.
la| 25’ la| 25 5 25
[Ipumep. Bextopel a@ u b o6pasyior yron ¢ = 60", mprueM |a | =5 u |b| = 8. Onpegenurs
OOKYMEHT NOANMCAH

SNEKTPOHHOW NOAMUCHIO

Ceptudbukar: 12000002A633E3D113AD425FB50002000002A6 X E 5 E B
Bnageneu: Webayxosa TatbAHa AnekcanapoBHa wACHHE ( T ) H ( T ) I.C.
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_ - - — _ 1
(a +b)y=(aa)y+2(ab)y+bby=|alf+2lal||blcos60’ + |b|3=25+2-5-8-5 +64 = 129,

CIIE[OBATENBHO |E + f’;| = /129 .

AHaIoru4Ho, paccmm‘p];m(ﬂ b)~

(a-by=|ap-2(ab)+|bp =25-2-5-8%+64=49. a -b|=+/49=7.

Coaep:xaHne or4era

1. Tema

2. Ilenp paboTthl

3. KpaTtkoe ormicaHie BEOTOITHEHHOH pabOTEHI.
4. ChopMyITHPOBATH 3aKIFOYEHHE H BEIBOJBI
5. OTBETHTH Ha KOHTPOIILHEIE BOITPOCHI.

KoOHTpoJIbHBbIE BONIPOCHI H 33AHH AL
3ajmaua 1. Ilo maHHBIM BEKTOpaM U [1Ocmpoume 8eKmopsbl , , U

3agaya 2. Ilo JaHHBIM BEKTOpaM U IIOCTPOHTE BEKTOPBI, U .

a —
/ X
3agaya 3. KakoMy YCIOBHIO JIOIKHBI VIOBIETBOPSTE BEKTOPEl U , UTOORI BEKTOPEl U OBLTH
KOJUIHHEAPHBI. KaKoH reoOMeTpHYECKHH CMBICII HMEET 3TO YCIIOBHE?
3amaua 4. Ornpefenure KOOPAHHATHI Hayajla BEKTOpa , €CIH €ro KOHEI[ COBITaLacT ¢ TOYKOH
M(1,-1;2).
3agauya 5. IlycTes B HEKOTOpOM Oasmce U . Hanmite KOOpAHHATEI BEKTOPa B 3TOM Oasmuce.

3agaua 6. OmpeNenuTh, MPH KaKHX 3HAUeHHIX O, H [3 BeKTopel d ={-2, 3, B} u b ={a., -6, 2}
KOJUTHHEAPHHEI.

3amauva /. JlaHBI TpH BeKTOpa ; = {3,-2,1}, g = {-1,1,-2}, ro= {2,1,-3}. HanTu pasioxeHue
BekTopa C = {11,-6,5} o dasucy ;, E, ;.

b| =1, BeuHCINTE

- 1. T
3ajaua 8. Bexrtopsl d u b oGpasyror yron ¢ = < 3ras. wTo |ﬂ| _f

YI'OII & MCAEAY BCKTOPAMII ; = E + [; H ; = E g

Bamaua 9. BEIYHCIHTS IPOEKIIIo BekTopa d = {5,2,5) Ha ock BekTopa b = {2,-1,2}.
3agaua 10. JlaHel BepIMHEI TeTpasapa: A(2,3,1), B(4,1,-2), C(6,3,7), D(-5,-4,8). Haiitn minHy
€r'0 BBICOTEI, OITYILEHHOH M3 BEPIIHHEL D,

3amauva 11. Haittu opr Bektopa d = 3¢, +4e, —12e..
3agaya 12. Hantu BenHUYHHY IUIOIIAH ITapaljIelIorpaMMa, CTOPOHAMH KOTOPOr'O SBIISFOTCA

s - B B

I . T T T T
NOKYMEHT I:ID,HHHCAH

INEKTPOHHOW MOAMUCKIO TPEYIOJIbHUKA ¢ BeprmHaMu A(1:;2:1), B(3:-1;7)

Ceptudchukat: - 12000002A633E3D113AD425FBS0002000002A6 .]ElBHGﬁEI[pEHHLIﬁ. C,[[EJIE],TL YepTeK.

Bnapeneu: Webayxoea TaTeAHa AnekcaHgpoBHa '

Nencreutened: ¢ 20.08.2021 no 20.08.2022
g7



3amaya 14. 3Had OMHY M3 BepIIHMH TpeyrolbHHKA A(2;-5.3) M BEeKTOPHI, COBITAJAIONTHE C
nByms ero cropoHamu AB = {4;1:2) u BC = {3;-2:5). Haiitn ocTaibHblE BepIIMHEL U

koopauHatsl BekTopa CA .

IlepeyeHb OCHOBHOH H JONOJIHHTEJIbHOH JHTEPATYpPbl, He00X0JHMOH AJ8 OCBOEHHSA
JUCIHHUILIHHBI

[lepeyeHb OCHOBHOH JIHTEPAT YPEI

1.I'ycak, A. A. Bricrmasg maremaTtnka. Tom 1: yueOHMK / A. A. I'yvcak. — MHHCK:
TerpaCucremc, 2009. — 544 ¢. — Pexxamv moctyra: http://www iprbookshop.1u/28059 html

[IepeyeHp JOMOMHUTEILHOMN THTEPaTyPEI

| MTHOuMBHAVAIbHEIE 3aJaHHS 10 BRICIIEN MaTeMaTHKe. HacTe 1. JIMHeNHHas H BeKTOpHAA
anreOpa. AHaMTHYecKasd TreoMeTpHSI J(uddepeHImanbHOe HCUYHCIeHHe (QYHKIIMH OIHOM
nepeMeHHOH: yueOHoe mocoOne / A. II. Paoymko, B. B. bapxaroB, B. B. JlepxaBen, Y. E.
IOpyTe, mmox pemakipen A. II. PaOyinko. — MunHck: Beimmaimasg mkomna, 2013, — 304 ¢, —
Pexrmv moctyma: http://www.1prbookshop.1/20266.hitml.

JIaboparopHas padora Ne 4,
Ilpaman JMHHA HA IJIOCKOCTH: YPaBHEHHE NPAMOI ¢ YIJIOBBIM K03(pHIHEHTOM; 00I1Iee
YpaBHeHHe NPAMOH; YpaBHeHHe NPAMOM, NMpoxoJsieil Jepe3 JAHHYI0 TOYKY B JaHHOM
HANpaBJIeHHH; YpPaBHeHHe NPAMOH, NMPoXoasuiel 'epe3 JBe JaHHbIE TOYKH; YPABHEHHeE
NpAMO B oTpe3kax. YroJ MeXIy IBYMS NpAMbIMH. YCJI0BHA Napa/LIeJIbHOCTH H
NepreHMKYJIAPHOCTH JBYX NPsMbIX. PaccTosiHHEe OT TOYKH 10 IPAMOM.
Ileanb padorbl: cpOpMHPOBATH IIPEICTABIEHHE O BO3MOKHBIX CIIOcO0aX 3aJaHHs IIPSIMOH Ha
IDIOCKOCTH, BBIPA0OTaTh YMEHHE BBEIOHPATh COOTBETCTBYIOINEE YPaBHEHHE IS KOHKPETHOH
3aJauyl, HaXOAWTh BEIIMYHMHY VITla MEXKIY ABYMSI IPSIMBIMH H PacCTOSHHE OT TOYKH 0
TTPSIMOH.

T COPETHYCCKAA YdCTh
B I[EI{E!I)TDEUﬁ CHCTEMEC KOOPIAHHAT Ha ITIOCKOCTH KaykadA TpAMadA OIIPCACIIACTCA VP aBHCHHCM 141 cTeneHH

H, 00paTHO, KaXKJ0€ YPaBHEHHE 11 CTEIIEHH OIPEAEIISIET ITPSIMYIO.

YpaBHEHHE TIPIMOIl C VITIOBEIM KO3(ppHIeHTOM: y=kx+b, TIe Kk — VYITIOBOI
KO3(P(pHITHEHT IIPSMOI, b — HavYalIbHasI OpJHHATa.

IIprMmep: Harmicate ypaBHeHHEe IIPSAMOH, IIPOXOIAINEH 4Yepe3 TOUKY Mop(-2;1) H
0oOpa3syromen ¢ IpsaMor 3x —y + 2 = 0 yroll B 45°.

PellieHHE.

YpaBHEHHE MIPSMOH, ITPOXOASIIEH Yepes3 TOUKY My(Xo, Vo) HMEET BHI!

vy—yo=Kki(x—xp),T.e.y—1=ki(x +2)

B paBeHCTBe HeOOXOMHMO OIIPeJelHTh YIIIOBOH Koa(duimeHT k;. Mg 5TOro
BOCITOJIB3YEMCS YCIIOBHEM, YTO HCKOMAS ITpsaMast o0pasyeT ¢ JaHHOH ITPIMOH 3x—y+2=(0 yroi B
45°. YrinoBoH K03(p(HIMEHT JaHHOH IIpsIMoi k; = 3. Torma nMeeM:

k,—k —
Ig‘,_,;jo: 2 ! I }: 3 kﬁ ?
I+ kk, I+ 3k,
otkygma I + 3k; = 3 — k;, wnn k; =— . IloacraBuB k) = — , ONy4HM: y— 1 = — (x + 2) WIH X —

2y + 4 = () —HCKOMOE YpaBHEHHE ITPSIMOHI.
OO6miee vpaBHeHHe ImpsMoH: AXx+By+C=0, rme A, B, C — IIpOH3BOILHEIE YICIIA.

NOKYMEHT NoanncAH
SNEKTPOHHOM MOANMUCHIO ) PABHEI HYIIIO.
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa
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- X ¥
YpaBHeHHe TIPSMOI B OTpesKax: — + > =1, e a, b — BeITHUHHBI OTPE3KOB, OTCEKAaeMBIX
a

Hpﬂ:MDﬁ Hd KOOPIHHATHBIX OCAX.

3amevanne. Ilpsamas smHHS B oOTpe3kax OTceKaeT OT KOOPAHHATHOTO yIjIa
. - 1
TIPSIMOYTOJIbHBIH TPEYTOJIbHHK, TUIOMIAb KOTOPOTO OIPEAENsIeTcs (POPMYIION S, = Elﬂ”bl :

Ilprmvep. [laHa mpssasg 5x-3y-30=0. Hamrtu Immolnaap TpeyrolbHHKA, OTCEKAEMOLO

ITPSIMOH OT KOOPAHHATHEIX OCEH.

PeltleHHe. 3armimneM YPABHCHIC HpﬂI‘u-Iﬂﬁ B OTPEC3KdX, pa3dc/IMB BCC YIICHBI JdHHOI'O

ypaBHeHHS Ha 30: %—%:l. M3 ypaBHeHMS BHAHO, 4YTO a=6:b=-10. CrnegoBaTelIbHO,

S, = %‘6”— 10| =30 xB.ex.

HopMmammHOe ypaBHEHHE ITPSIMOH: xcos& + ysinf- P= 0, rae O - yrojl, KOTOPEIH o0pasyeT
ITpsIMasi C TIOTIIOKHTEIILHBIM HalpariIeHHEM ocH OX.

IIpimep. JaHo ypaBHeHme mpsmoH 5x — 12y + 26 = 0. lIpuBecTH K HOpMAIbHOMY

BH]TY.
Permenue. /i repexoza or oOIIETr0 YpaBHEHHS IIPSMOH K HOPMAIbHOMY HeO0OXOIHMO
1
00e yacTH OOINEro ypaBHEHHS YMHOXHTh HA HOPMHPVYIOIIMI MHOKHTEIs M = \/ .
++/A° + B’

3HaK BBIOHpaeTCs IIPOTHBOIIOIOXKHEIM 3HaKy C. B manHOM ypaBHeHHH A=5, B= -12, C=26. Tak
Kak (>0, TO HOPMHpPVIOIIMH  MHOMXHTIEeIb OepeM CO  3HAKOM  MHHYC, T.€.

| | 1
M =— — —— . YMHOKXHB Ha M = —— [aHHOE YpaBHEHHE, IIOIYYHM:
++/25+144 13 13
5 12 . > .
—— X+ —y—2=0 - HopMalIbHOe YpaBHEHHE MPAMOIi: cosf= —— , sinf= —, P=2.
13 13 13 13
y=kx+ b,
[IycTh JaHBl ABE IIPSMEIE . N YTOI MeXIY ABYMS IPSMBIMH Ha IUIOCKOCTH
Y =Ry X T D,
k, -k,

MO2KeT OBITh BBIYHCIIEH ITO (POPMYIIE: 18P = l - TR
_|_
|72

HeoOXomHMBIM H JOCTAaTOYHBIM YCIOBHEM ITapajlIeJIbHOCTH JBYX MIPSAMBIX SBIISETCS
PaBeHCTBO HMX VITIOBHEIX Koa(]dmineHToB: ki=k; HeoOxommmoe M JOCTaTOYHOE YCIOBHEM
MEePIIEHANKYISPHOCTH JBYX IIPSAMBIX 3aKIIOYaeTCs B TOM, UYTO IIPOH3BEJeHHE HX VITIOBBIX
Ko3(prrreHTOB paBHO (-1): kika=-1.

OOKYMEHT NnoarnmncAH
SNEKTPOHHOW NOANMUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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3aMeuaHue. ECIH ypaBHEHHI IBYX IPSAMEBIX 3aJaHbl B oOmmeM BHAE Aix+Biy+Ci=0 u

A
A2x+Boy+Co=0, TO VyIIIOBBIE KOA(P(MHUIMEHTH 3THX IIPSIMBIX OYIYyT HMETh BHI: Kk, = —E‘,
|
A,
k,=——.
BE
. A A
1) IIycTe mpsmeie nmapanneasHel. Torga k=K wm = —=, T.€. €CIII B YPaBHEHHU X IBVYX

I 2

ITPAMBIX COOTBCTCTBVYIOIIIHE KGB(l)(bI]I[HEHTLI IIPH TEKYIHIHX KOOPAHHATaX ITPOITIOPIHOHAIIBHEL, TO
Al —_ Bl —_ Cl

A, B, C,

ITPpAMBIC  ITAPAJIIICIIBHEL. Ecan IpxH 5TOM HMEEM OTHOIICHIHE , TO IIPpAMBIC

COBITAJarOT.
2) IlycTh IIpsIMEBIE IIEPIEHIUKYILIPHEL. TOrma BHITIONHSETCS PaBeHCTBO K l -kz = —1 wm

A A,
B B,

IEPIIEHANKYIISIPHOCTH IBYX ITPSIMEIX, YPaBHEHHS KOTOPEIX 3aaHbl B OOIIEM BHJIE.
IIpinep. JlaHBI ypaBHEHHS OBYX IMPSIMEIX. 2X —y + 3 =0 H 4x — 2y + 5 = 0. Kak

=—]1 wm A1A2 + BiB> = (0 - 3TO ecTh HeOOXOJHMOE H JOCTATOYHOE YCIIOBHE

PacCIIONIOKEHBI 3TH IpsMBIe? 3aecek Ay = 2, By = -1, C1 = 3, Ao =4, B = -2, C2 = 5. 31¢ech
2 -1 3

BBITIOJTHAKOTCS COOTHOILIEHHS. — — —— = —, T.€. IIPSAMBIE ITapaJllIe]IbHBI.

-2 5
IIprnep. JaHel ypaBHeHHST ABYX IPAMBIX 3X — 2y + 1 = 0 u 2x + 3y + 4 = 0. Kak

PACIIOIIOKEHBI 9TH ]'[pHI'vIE:IE?

Pemenne. Beimimem ko3 HIHEHTH IIPH NepeMeHHBIX X H v: A1 =3 B1 =-2, Ci1=1, A2 =

2, Bo = 3, (3 = 4. PaccMOTpHM BEITIOJIHEHHE YCIIOBHE IEPIEHIHKYISIPHOCTH. UMeeMm: A1A2 +
BB, = 32 - 23 = 0. YcunoeHe BBHIOJHEHO. ClIeI0OBATEIbHO, MHdaHHBIE IIPSIMBIEC
TIEPIIEHIHK YIISIPHBI.

YToOBl HAHTH pPaccTOSHHe OT TOYKH Mo(xo,yo) IO IpSIMOH, HeoOXOAHMO: 1)ypaBHeHHE
JAHHOH ITPSMOH ITPHBECTH K HOPMAaIbHOMY BHAY, 2)IIOJICTaBHTh BMeCTO TEKYIIMX KOOPIHHAT,
KOOPAHHATHI TOUKH Mo(xo,V0).

ld| = | xocos 6+ ygsin& - P|

[Tpumep. HaiiTh paccTosHue 0T TOUKH Mo(-2,3) 10 mpsmoii 3x — 4y — 2 = 0.
Pemenne. IIpuBOomMM JaHHOe VpaBHEHHE K HOPMalbHOMY BHJY, VYMHOXas €ro Ha
HOPMHPVIOIIHH MHOKHTEIIb

M=__1 _1
J3 44 5
[JomyyrM HOpMaJIbHOE YpaBHEHHE 3 X — 4 y— 2_ 0-
5 S 5
MaAarmn Amrsrrarrarrrrea "“J —_— 3 P 4 N 2 — 6 ]'2 2 —_ 2(] —_
NOKYMEHT NOANWCAH F s 5 5 "5
SNEKTPOHHOW NOANMUCHIO
Ceptudcmkar: 12000002A633E3D113AD425FB50002000002A6 TPHI[ATEIIFHOE 3HAYEHHE I OTKIOHEHHS d!
Bnapeneu: Llebayxoea TateAHa AnekcaHapoBHa

ca3pIBacT Ha TO, UTO JaHHaSg TOUKa Mo( -2.3)
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JIEKHUT OT JAHHOH IIPSAMOIH C TOH K€ CTOPOHEI, UTO
Hayaro KoopAuHar. FickomMoe paccTosHie
d| =|-4| = 4.

Cogep:ranue or4yera

1. Tema

2. Ilens paboTh

3. Kpartkoe ormcanne BEOIOTHEHHOH PabOTHI.
4. ChopMyITHPOBATH 3aKIFOYEHHE H BEIBOJBI
5. OTBETHTH HAa KOHTPOJIbHBIE BOITPOCHI.
KoHTpo/IbHBIE BONIPOCHI H 321aY4M:

Jagaua 1. /laHo oOmee ypaBHeHre IpsSMOH 3x — 2y + 12=0. CocTaBbTe ypaBHEHIE STOIH
TIIPSIMOIL ¢ YTTIOBBIM KO3( (PHIMEHTOM H YpaBHEHHE B OTPe3Kax.

3agaya 2. CocTaBbTe ypaBHeHHe IIPSMOH C YITIOBBIM Ko3(pdHitHeHTOM K =2, Ipoxojsiieit
yepes TouKy M(—1:2).

3amauva 3. CocTaBhTE YPaBHEHHE ITPSIMOH, IIPOXOAMIIEH YEPE3 TOUKH M](Z;l) H M2(1 —3).

3amaua 4. JlaHo oO1ee ypaBHeHHE IIpsMon /2x — 5y — 60 = (). Harmicars:
1) ypaBHeHHE C YTIIOBBIM KO3()(PHIHEHTOM,
2) YpaBHEHHE B OTPE3KaX,
3) HOpPMAalIbHOE YpaBHEHIE.
3amaya 5. [IpsaMas Ha IUIOCKOCTH OTCeKaeT Ha OCSX KOOPAHHAT PaBHBIE ITONOXKHUTEIBLHBIE
OTpe3KH. COCTaBUTh YPaBHEHHE IIPSIMOI, €CIIH IUIOINAAb TPEYIOIBHUKA, 00pa30BaHHOIO ITPSIMOMH
C OCSIMH KOOPJIHAT, paBHa 8 KB.€]I.
SaJaHHs;
1. IlpoBectH 4d4epe3 TOUKY IepecedyeHHS MpsAMBIX x—y—3=0, 2x+3y—-11=0, mpsamyro,
ITapajIeIbHVIO IIPSMOH dx — 4y — 17 = 0.
2. JIvd cBeTa, IIPOXOASIIIH Yepe3 TOUKY M (3,—1), oTpaxkaeTcs OT IpsMOH  2x—y-1=0 H 110cIe
3TOrO IIPOXOIHUT Uepe3 TOUKY M>(5,3). Hammcars ypaBHEHHS ITaJarOIEero M OTPakKeHHOr O JIYYEH.
3. Hantu nmpoekigiro TOUKH M(3;2) Ha IIpsaMyro 3x — 2y + 1 = 0.
4. JlaHbl BEPIIIHUHEI TpeyronbHuKa: A(3,1), B(-5; -5), C(-1,4). Hanitn ypaBHEHHA OHCCEKTPHC €TI0
BHYTPEHHETO H BHEIIHETO YITIOB ITPH BEPIIHHE A.
5. JlaHbl BEpHIMHBEL TpeyromeHuka: A(l;-1), B(-2;1) u (C(3;5). CocraBHUTh VpaBHEHIE
TIEPIIEHANKYIISPA, OIYINEHHOIO M3 BEPIIHHEI A Ha MeJHaHYV, IIPOBEAECHHYIO H3 BEPIIIHEL B.
6. He BBMHCISY KOOPAMHATBEI BEPIINH TPEYrOJIbHHKA, HAIHCATh YPaBHEHHS IIPSAMBIX,
ITPOBEJIEHHBIX YEepe3 STH BEPINHHBI ITAPAJIIETIBHO ITPOTHBONIEKAIIHMM CTOPOHAM. CTOpPOHEI
TPEYTOIIbHHKA 3aJaHbl YPaBHEHHAMHI: SXx—2y+0=0; 4x—y+3=0 u x+3y-/=0.
7. CoCTaBHTh YpaBHEHHE IIPSMOH, KOTOpas ITPOXOIHUT 4Yepe3 TOukKy P(8;6) U Oorcekaer or
KOOPAHMHATHOI' O YIJIa TPEYT OJIBHHUK C IUIOM[AJbI0, PABHOH 12 KB.eJ.
8. CoOCTaBHTh YpaBHEHHE IIPSIMOH, IIPOXOAMINEH 4Yepe3 TOYKY P(-2;3) Ha OJHHAKOBBIX
PACCTOSHHSX OT TOUeK A(3; -1)u B(3; 7).
9. BEIWMHCIINTE pacCTOSHHE d MEXKIY ITapallIEIbHBIMHU IIPSMBIMHI: 3x — 4y — 10 = 0; 6x — 8y+5=0.
BoOITpocCHI:
1. JlaiiTe ompefeleHHe YITIa MeXIy ABYMS IPSMBIMH. Kak orpenensgercs KOCHHYC VIjia
MEKIY IBYMS IIPSIMBIMH Ha TUIOCKOCTH?
2. CdopmymnHpyHTe IPH3HAKH IAPAUIEIbHOCTH H  IePHEHAHUKYIIIPHOCTH  ITPSIMBIX,
3aJ[aHHBIX a) OOIHMH YpaBHEHHSAMH, O) YpaBHEHHSIMH C YTTIOBBIM KO3(D(DHITHEHTOM.
3 Kax ompermemuTh DACCTOSHUE Me XV a) TOYKOH M NPSIMOH, O) ABYMS ITapaielbHbIMH

OOKYMEHT NoarnncAH
SNEKTPOHHOW NOAMMCHIO
Ceptudmkar: 12000002A633E3D113AD425FB50002000002A6 CI
Bnapeneyw; - le6ayxosa TatbaHa AneKkcawgpoBHa — IIPH3HAKOM ITapaJUIeIbHOCTH IIPSIMBIX ?
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5. Yro Takoe YIIOBOH KOA(QHIMEHT MPAMOI Ha IJIOCKOCTH? 3aIlMIIMTE YpaBHEHHE IIPSMOI C
YTTIOBBIM KO3((PHIHEHT OM.

0. JI1Is KaKiX MPSIMBIX YITIOBOH KO3()(PHIHEHT He OIpeJelIIeTCs?

7. UccnegoBaHme OOIIEr0 YpaBHEHHS IIPSMOH Ha ITIOCKOCTH.

8. Kaxkon BHJ HMeeT YpaBHEHHE ITPSIMOH B OTpe3Kax”?

IlepeyeHb OCHOBHOH H JONOJIHHTE/JIbHOH JIHTEPATYpPbl, He0OXOAHMMOH /I OCBOEHHSA
JHCIHILTHHbI

IlepeyeHb OCHOBHOH JINTEPAT YPEI

1 I'ycak, A. A. Bricmasg maremaTtnka. Tom 1: yueOHmk / A. A. I'yvcak. — MHHCK:
TerpaCucremc, 2009. — 544 ¢. — Pexxam nocrya: http://www .iprbookshop.1u/28059 html

[lepedeHs TOIMOIHUTEILHOH JINTEPaTYPhI

| MHguBHAYanbHEIE 3aJaHHS 110 BRICIIEH MaTeMaTHKe. YacTth 1. JIMHeHHAas H BeKTOpHas
anreOpa. AHamHTHYecKasd reoMeTpHsd. J(mddepeHIMaIbHOEe HCUHCIeHHe (YHKIHH OXHOH
nepeMeHHOI: yueOHoe mocoone / A. II. Pgoymko, B. B. Bapxaro, B. B. Jlepxasen, Y. E.
IOpyTe, mox pemakipen A. I1. Pabymmxo. — Munck: Beinmiimag miomna, 2013, — 304 ¢. —
Pesxxyv gocryma: http://www .iprbookshop.1u/20266.html.

JIadoparopHas padora Ne 5,
Oxpy:xaoctb. DJmnc. ' nnep6o.1a. Ilapabdosa. O6mee ypaBHeHHe JITHHHI BTOPOro
MOpAIKA.
Ileab padorbl: chopMHpOBaTh IpeicTaBiIeHHe 00 YpaBHEHHH KPHBOH BTOPOrO ITOPSIKA,
VPaBHEHHSIX OKPYKHOCTH, 3IUIHIICA, THIIEPOOIIEI H MMapadoiibl, HAYYHTECS OMPEAEISITh OCHOBHEIE
ITapaMeTPhl KPUBBIX 110 3aJJaHHOMY YPaBHEHIIO.

TEOPETH‘IEGI{EIH HA4CTh
OKp}"}I{HDCTLIﬂ HA3bIBACTCH I'COMCTPHYCCKOE MECTO TOUCK, PABHOYVAAIICHHBIX OT OJTHOH H
TOH A TOYKI, Ha3bIBaeMOH IHEHTPOM. KaHoHHYecKoOe YPAaBHEHHC OKPYAHOCTH

(x—x,)" +(y—v,)" =R*.Ecmi xo = yo= 0, TO LEEHTp O HOCTH HAXOJWUTCS B Havale
0 0o/ = . = Yo , TO HEHTP OKPY/K L

KOOPAMHAT H YPaBHEHHE HMeET BUI, X~ + y* = R*

[Ipumep. OrmpeaemTs IEHTP W pPaguyc OKPYKHOCTH, JTaHHOH  VpPaBHEHHEM:

X+ y —8x+6y+21=0

PerieHrie. /[aHHOE ypaBHEHHE IIPeJCTaBIIIET OKPYKHOCTh, TaK KaK OTCYTCTBYET YIEH C
IIPOHM3BEIeHHEM KOOPAHHAT H KO3((HI[HEHTHI IIPH KBaJpaTax KOOPAHHAT PaBHEI MeXAY COOOI.
[IpuBOAMM HaHHOE VYpaBHEHHE K KaHOHHYECKOMY BHAY. /[ BTOro IeperuieM JaHHOE
YPaBHEHHE B BHJIE:

(x* —8x)+ (_';-'1 +6y)+21=0 wum

(x" —8x+16)+ (v +6y+9N+21-16-9=0 wHm

(x—4)" +(y+3)" =4

OTKya 3aKI04YaeM, UTO IIeHTP OKPYKHOCTH HMeeT KoopAHHATH C(4,-3) H R = 2.

DOIITHIICOM HAa3bIBAaeTCsl I'COMETPHUYECKOE MECTO TOHUEK, CYMMa pﬂCCTG}]}HIﬁ KOTOpPBIX JO
ABYX HdHHBIX TOYCK, HA3BIBACMbBIX (bDK}"GHMI: €CThb BCJIHYHHA IIOCTOMHHAA, PdBHAA 2a.

~

KaHOHHYeCKOe VpaBHEHHE 3JIIHIICA: X +J’ —1. Ecrmm a = b, TO 3IMIIC CTaHOBHUTICH
a- b
OKPYKHOCTEIO.
C
BemnmyumHa — Ha3BIBAeTCA SKCLHEHTPHCHTETOM 3JUIHIICA H 0003HaYaeTCcsa yepes OYKBY €.
NOKYMEHT NMOoAanncAH

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
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a -
HPMIE X = £ —, NepIeHIUKYIIIPHBIE K (bﬂI{ElJILHGH OCH 3IIIHMIICa I OTCTOAIIIC Ha
&

a
PaCCTOAHIH — OT €I'0 ILICHTP4, HA3BIBAIOTCA JHPCKTPHCAMIT SJLIIFIICA. ,HHPE:I{TIJHCLI JJIITHTIICA

g
0o0MaJaroT CBOICTBOM: OTHOINEHHE PacCTOSHMI JIFO00H TOYKHM HSIUIHIICa A0 (oKyca H

COOT EETGTE}*’IOH_[Eﬁ AHPEKTPHCEL €CTh BEIIHYHHA ITIOCTOSHHAMN, PpaBHAA SKCIHCHTPHCHTICTY.

| D

X =-

IIprmmep. CtopoHa pomba paBHa > M BeIcoTa 4.8. Uepes ABe BepPIIMHHBI ITPOXOIHT 3IIJIHIIC,

(POKYCHI KOTOPOrO COBIAJAKOT C JABYMS APYTHMH BepIIHHAMH pomOa. COCTaBHIb YpaBHEHHE

3IUTHIICA, ITPHHSB JHAroHaIH pomoba 3a OCH KOOPAHHAT.
Permennie: Ilo  vyemoBmro 3zamaumn AF;=5 u AK =448 Torma 1momaasr pomba

S=AF;AK =485 =24.

ANy

A
F> X
>

B

C I[p}TGﬁ CTOPOHBI, KaK H3BCCTHO, IIJIOIIaJb PdBHaA IIOJIOBHHE JIITPOH3BCICHIA

IHaroHamnel, T.e. S = é AB-F,F,, HO AB =2b, FiF>=2c. Torma S =2bc=24, orkyna

2, .2
p=12 Tanee, AO> +OF] = AF? wm b” +¢” =25 . CnenopatenmsHo, 1 OMpe/ieneHus ¢
¢

HMEEM: ﬁJr =25 WM ¢ —25¢°+144=0.
C
NOKYMEHT NMOANWUCAH |
SNEKTPOHHOW NOANUCHIO 25t+ 144 =0
Cepricbukar:  12000002A633E3D113AD425FB50002000002A6
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Tak xak ¢ >0, 10 ¢; =3, c2=4. Torma b; =4, b =3. A3BecTHO, UTO IS SIIIIHIICA
ﬂ,z :b2 ‘|‘C2:T(j1"r[[a H2 :42 -|—32 :25?.«;1 =5

Xy
McKOMBIMH ypaBHEHHSIMH SIIIIHIICA OYIyT: T + 7 ! (ecm (OKYCHI JIe’KaT Ha OCH
IE 1}}2
Ox) n o + "25 =] (ecm QOKYCHI JIeKaT Ha ocH Oy).

FIIHEP@DHGﬁ HA3BIBACTCA TI'COMCTPHYCCKOE MCECTO TOHUEK IUIOCKOCTH, J[JJIAd KOTOPBIX
Pa3HOCTDb paccmﬂ}mn 40 IBYX TOHYUCK, Hd3bIBACMBIX (1)DI{}"CEIIMEIII CCTh BCIIHYIHA IIOCTOMHHAA,

paBHasg 2a. KaHOHHYECKOE YpaBHEHHE THIIEPOOJIBI: <y _ 1. Ecmu rumnepbona 3ajiaHa CBOHM

7

a’ b’
KAaHOHHYECKHM VPaBHEHHUEM, TO ITIABHBIMH OCSMH THIIEPOOIBI SBISIOTCS OCH KOOPAHMHAT, a
I[EHTP THIepOOJIbl HAXOIUTCS B HaYale KOOPIHHAT.
[ IpAMOYTOIIBHHK CO CTOPOHAMH 2a M 2b, pacIlONOXKeHHBIH CHMMETPHYHO OTHOCHTEIIEHO
OoCceH THIEPOOILI M KacaroI[UICSd €€ B BEPINHHE, HA3BIBAETCS OCHOBHEIM IIPSMOYIOJIbHHKOM
rHIepOoNIkl. J]aHHBIH ITPSIMOYTOIBHIK HMeeT BEPIIMHEL B TOUuKaxX A (a, b), Az (a, -b), Az (-a, -b),
A4 (-a, b). ]lmaroHaab OCHOBHOI'O IIPSMOYTOIIbHHKA HAa3bIBAIOTCS ACHMIITOTAMH T'HIIEPOOIIEL.

YpaBHEHHI aCHMITTOT HMEROT BHJL: y = b xH = b x

a . a

d -
[IpsMvele x = +—, NepleHAHKYIIAPHBIE K (POKATbHOH OCH T'HIIEpPOONBI H OTCTOSIIHE Ha
g

a
PAaCCTOAHII — OT €€ LICHTPd., HdA3bIBAIOTCA JHPCKTPHCAMIL I‘H]’[Epﬁﬂﬂb})

ALY y=—X

[lapabomon Has3bIBAETCS TI'EOMETPHYECKOE MECTO TOYEK IUIOCKOCTH, PABHOCTOSIIMUX OT
OJNHOH TOYKH, Ha3bIBaeMOH (OKycoM, H JaHHOH IIPSIMOH, Ha3bIBAEMOH JTHPEKTPHCOI.

2
KanoHmYeckoe ypaBHEHHE IMapabolml: V- = 2pX.

Coaep:xaHne or4era

1. Tema

2. Llens paboTh

3. KpaTtkoe ormicaHie BEOTOITHEHHOH pabOTEHI.
4. ChopMyITHPOBATH 3aKIFOYEHHE H BEIBOJBI

¥ ol .

AOKYMEHT ﬂDﬂﬂHCAH
SNEKTPOHHOW NOAMUCHIO
Ceptudukar.  12000002A633E3D113AD425FB50002000002A6
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Bajaua 1. JlaHo ypaBHeHHe »imIca: 25x° + 169y = 4225. BBMHCINTH JUIMHBL OCEil,

KOOPAIHHATEI (bﬂI{}"CDE H SKCIHEHTPHCHTCT 3JUIHIICA.
2 2

I L= L=
+ Y — | BIIHCAH ITPaBHIBHBIH (pElBHGCTDpDHHI]II) TPEYTOJIbHHK, OJHA H3
36 9

BEPIIIMH KOTOPOI'O COBIIAJAECT C IIPaBOH BEPIIHHON OONIBINONH OCH. HalTH KOOpAHHATBEI JIBYX

IPYTHX BEPIIHH TPEYrONbHHKA.
2 2

Sagada 2. B amHIic

Bamaua 3. B smwmme X+ —; BIDicaH NPSMOYTONBHHK, IBE ITPOTHBOIIONOMKHBIE CTOPOHEL
49 24
KOTOPOr'0 MPOXOAAT Upe3 (pOKYCH. BEMHCIHTE IIIOMAAb 3TOr0 MPSIMOYTOIbHHIKA.
2 2
A Y
3amauva 4. Ha runepbore —2 5 — —2 p = I p3gra TOYKa, abcipcca KoTopon pasHa 10 1 opamHara
ITOJIOKUTEIIbHA. BEIUHCIIHTD (DOKAIIbHEIE PAJHyC-BEKTOPHI 3TOH TOYKH H YT O MEKY HHMH.
x° oy
3ajmava 5. CocTaBHTh YpaBHEHHE KacaTeIbHOH K SIUTHIICY —5 + ; >- =1 B TOUKE Mo(X0,y0).
a )

3amaua 6. BHMHMCIHTH MapaMeTp Mapabombl y° = 2px, eclOH H3BECTHO, YTO OHA KacaeTcs
IpsMON x — 2y +5=20.
3agaya 7. MocroBas apka mMeeT (opMy mapaCombl. OIpedelHTh ITapaMeTp 3TOH Iapalolbl,
3HasL, YTO IPOJIET apKH paBeH 24 M, a BEICOTa — 6 M.
3agaua 8. CTpyd BOABI, BeIOpackiBacMasd (pOHTaHOM, ITPHHHMAET (POpMY ITapaloInbI, ITapaMeTp
Koropor p =0,1 M. OmpefermiTe BBICOTY CTPYH, €CIIH H3BECTHO, YTO OHA ITajJacT B OacCelH Ha
paccTOSHIE 2 M OT MECTa BBIXO/A.
Borrpocer.
1. 3armimre ollee ypaBHEHHE KPHBOH BTOPOrO IOPSIKA.
2. UTo Takoe OKPYKHOCTR? 3alIlNTe KaHOHHYECKOE VpPaBHEHHE OKPYKHOCTH.
Kakme ocoO0eHHOCTH HMeeT 00IIee YpaBHEHHE OKPYKHOCTH?
3. Jlanite ompeaelneHne 53IUIHAIICA. 3allMIIHTE €ro KaHOHHYECKOE VPaBHEHHE.
[IpoBeanTe ¢ IMOMOIBLI KAHOHHYECKOIO YPaBHEHHS HCCIeJ0BaHIE (POPMEI SIIIHIICA.
4. UYto Takoe 3KCIEHTPHCHTET U JUPEKTPHUCHL 3IUIHIICA?
5. Kak onpenensrorcs ¢poKaabHbIe PaIyChl AIIIHIICA?
6. Jlanite onpeaeneHne THIIEPOONIBL. 3aIHIIHTE KAHOHHYECKOE VYpPaBHEHHE
ruriepOonel. Kakas rumepdona Ha3pIBaeTCs CONPSKEHHOH JaHHOH ?
7. CpemanTe yepTeX runepOorsl. Harmummre ypaBHEHH I aCHMITTOT THITEPOOIIEI.
8. JlanTe ompeneneHHe rapadoisl. 3aIlMITe KaHOHNYECKOE YpaBHEHHE ITapadoribl.
YT0 Takoe nmapaMeTp rapadoimsI?

IlepeyeHb OCHOBHOH H [JONOJIHHTEJIbHOH JHTEPaTyYpbl, HeOOX0JHMOH A8 OCBOEHHSA
JUCIHILTHHbI

IlepeyeHs OCHOBHOH JINTEPAT YPEI

1 I'ycak, A. A. Bricmasg maremaTtnka. Tom 1: yueOHmMK / A. A. I'yvcak. — MHHCK:
TerpaCucremc, 2009. — 544 ¢. — Pexxamv mocryra: http://www .iprbookshop.1u/28059 html

[lepedeHs TOIMOIMHUTEILHOH JINTEPaTyPhI

| MTHOAuMBHAVAIbHEIE 3aJaHIs IO BRICIIEH MaTeMaTHKe. HacTe 1. JIMHeNnHas H BeKTOpHAaA
anreOpa. AHamMTHYecKas TeoMeTpHI JuddepeHImanbHOe HcuMCcIeHHe QYHKIIHIL OIHOI
nepeMeHHOH: yueOHoe mocoOne / A. II. Pgoymko, B. B. BapxaroB, B. B. JlepxaBen, U. E.

IOpyTe, mox pemakipien A. I1. PaOyinko. — Munck: Beinmiimag mkomna, 2013, — 304 ¢. —
Pewwrms moerurra: httn: /fasransr inthonlechoan m1/202 66 html.
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OO0mee ypaBHeHHe ILIOCKOCTH.

YpﬂEHEHHE IIJIOCKOCTH B OTpPeE3KaXx. HﬂpMMbHﬂE

YPpaBHCHHC ILJIOCKOCTH. PaccrosiHHe 0T TOYKH [0 ILIOCKOCTH. YTo0. MEXRIAY ABYMHA

IIJOCKOCT AMH. Y CJIOBHSA NaAPAJICJIBbHOCTH H NEPIICHINKYJIHAPHOCTH IBYX ILIOCKOCTEH.

Ileab padorbL chOpMHPOBATH IPEACTABIEHHE O PA3IHMYHBIX CIIOCO0aX 3aJaHHs IUIOCKOCTH,

HAYUHTBCA OIIPCACIEATE PACITOIIOMKCHHC ITNIOCKOCTH B ITPOCTPAHCTBC IIO 3dadHHOMY YPAdBHCHIIO,
PACCTOAHHIEC OT TOYKH J0 ITIOCKOCTH, YI'OJI MCAHAY ABYNIA ITIOCKOCTAMIIL.

TEOPETH‘IEGI{EIH HA4CTh

Ecim (ukcHpoBaHa ITIPOH3BOILHAS JIeKapTOBa IPSMOYIOIbHAsI CHCTEMAa KOOPIHHAT, TO
IUIOCKOCTh (P) omnpeAensdeTcsd YpaBHEHHEM IIEPBOI CTENEHH OTHOCHTEILHO COBOKYITHOCTH

IIepeMEHHBIX X, V, Z.

OOI11ee ypaBHEHHE TUIOCKOCTH: Ax + By + Cz + D = 0, re
A, B, C, D rmpoH3BOJIbHEIE ITOCTOSHHEIE, ITPHYEM XOTS OBl OJTHO H3

ald.B.C)

ypcen A, B, C ormiuno or Hymsa, Bekrop N = {A, B, C} / |

TIEPIIEH UK YIISIPHBIH JAaHHOH
HOPMAaJIbHBEIM BEKTOPOM ITIIOCKOCTH.

TUNTIOCKOCTIL,

/

HAa3bIBACTCA

YacTHbIe CIIVHall o011eT0 YPaBHCHIA INIOCKOCTH.

1. CBOOOAHEIN WIEH PaBEH HYIIIO, T. €.
D=0: Ax+By+Cz=0

INIOCKOCTD ITPOXOJIT HCPE3 HAUaJIO KOOPAHHAT

2. OguH 13 KO3() QHITHEHTOB MPH TEKYIIHX KOOPAHHATaX paBeH 0 H

a) D # (0, Tormaa INIOCKOCTh MapajUlelIbHa COOTBETCTBYIOIEH KOOPAHHATHOH OCH:

A=0, moecoa By+Cz+D=0 IIOCKOCTh IapariienbHa ocH Ox
B=0, moczoa Ax+Cz+D=0 IIOCKOCTh IapariieribHa ocH Oy
C=0, moada Ax+By+D=1( IIOCKOCTS ITaparjielibHa ocH (02

0) D =0, Toraa IDIOCKOCTh ITPOXOJHUT Yepe3 COOTBETCTBYIOIIYIO KOOPAHHATHYIO OCh:

A=0, mozoa By+Cz=10 IIOCKOCTh IIPOXOMUT Yepes ock Ox
B=0, moczoa Ax+Cz=0 IUIOCKOCTh IIPOXOMUT Yepes ock Oy
C=0, mozoa Ax+ By=10 IIOCKOCTD ITPOXOIHUT Yepes och Oz

3. JIBa Koa(pHIrHeHTa ITpH TEKYIIIX KOOPAHHATaX PaBHEI 0 H

El) D=0 . 10I'1d INIOCKOCTD ITapdJUICIIbHA GDDTEETCTE}’TOH_[Eﬁ I{GGP,I[HHEI,THGﬁ TUTOCKOCTIH.

B=0, C=0, mozoa Ax+D=10 IUIOCKOCTh IapajulellbHa IUIOCKOCTH (yz (IepreHIHKYISpHa
ocH Ox)

A=0, C=0, mozoa By+D=0 IUIOCKOCTh TMapajulellbHa IUIOCKOCTH Oxz (MepleHIHKYISpHa
ocH Oy)

A=0, B=0, moecoa Cz+D=0 IUIOCKOCTh ITapaliellbHa INIOCKOCTH Oxy (IepleHIHKYIISIpHa

ocH O7)

6) D=0, Torja IDIOCKOCTh COBIIAJIaeT C COOTBETCTBYIONIEH KOOPAHHATHOH ITIOCKOCTBIO:

B=0,C=0,moecoa Ax=0uwm x=0

YpaBHEHHE IUIOCKOCTH Oyz

A=0,C=0,moeoa By =0unu y=10

ypaBHEHHE TUIOCKOCTH OXZ

A=0,.B=0,moecoa Cz=0wum z=10

ypaBHEHHE TUIOCKOCTH Oxy

PasIHyHbBIE BHBL YPaBHEHHH ITIOCKOCTH

1. YPEIBHEHHE: ITTIOCKOCTH B OTPC3Kax

" NOKYMEHT NMOATMMCAH
BIEKTPOHHOM MNOAMNMUCHIO
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[IycTh IDIOCKOCTh He IPOXOJHT Yepe3 Hayalo KOOpPJHHAT, a OTCeKaeT OT oOceH
I © 7T e. IDIOCKOCTh IPOXOAUT uepes ToukH M(a,0,0),




. X Yy, < _
VpaBHeHHE TaKOil INIOCKOCTH: — T+ 5 +—=1,
a C

2. HopmarpHoe ypaBHEHHE INIOCKOCTH. X COS &X + Y COS b+zcosy—P=0,

3. YpaBHeHHE IUIOCKOCTH, IIPOXOIAIIEH Yepes3 JaHHYIO TOUKY: A (x - x,) + B
(y-Yo) + C(z-20) =0

4. YpaBHeHHE IUIOCKOCTH, IIPOXOMMIIEH 4Yepe3 TPpH JaHHBIE TOYKH
Mi(x1,v1,21), M2(x2,v2,22), M3(x3,v3,23), HE TIEXKaIIHe HA OJHOH IIPSMOH:

X — X y—w < 4
((M]M-M]Mg)-M]ME):XE—I] Yo =V <y T4 :0.
Xy =X V3=V 43— &

[Iprnvep. CocTaBHTh YpPaBHEHHE IUIOCKOCTH, ITPOXOASIIEN yepes3 TpH TOUKH A(2,1,3), B(1,0,4) u

C(1,1,5).

PerteHue.

x=2 y—1 z-3 |x-2 y—-1 z-3

-2 0-1 4-3=| -1 -1 l|=-2(x=2)-1(y—-1)-1(z=3)+2(y—1) =
I-2 I1-1 5-3 — 1 0 2

=—2x+4—-y+1—-z+3+2y-2=-2x+y—z+6=0 win

2x—y+ z—6 =0 —HCKOMOE YPpaBHEHHE TUIOCKOCTH.

[IyCTh JaHBI ABE IUIOCKOCTH (P;) H (P2). I1ycTh gaHbl HX OOIIHE YPaBHEHH S
Ax+Biy+ Ciz+Dir=0 " Axx + By + Coz + D2 = 0. YIIoM MeXIy ABYMS ITIOCKOCTSIMH
OyaeM HaspBaTh JIIOOOH M3 JBYX CMEKHBIX JBYIPAHHBIX VIJIOB, OOpPa30BAHHBIX HSTHMH

_ (mny) AA, + BB, + C,C,
IJIOCKOCTSIMH. [IpH 3TOM COSP = ‘E ‘ _ ‘E — .\/AE Bl CE \/A,;? Bl CE *
1 2 1 1 1 ) 2 )
Al Bl Cl

YclIoBHE IIapallJICIIBHOCTH TITIOCKOCTEH :

A, B, C,

&=

Y cII0BHE NEPHEHTHKYIIIPHOCTH ITIOCKOCTEMH: AIAE + B ;BE +C FC 5 = 0.
PaccrogHue OT TOUKH Mo(X0,Y0,Z0)00 IIIIOCKOCTH Ax+ By+ Cz+ D = 0:
1 DOKYMEHT NOOMUCAH
SNEKTPOHHOWM NOANMMCHLIO
Ceprudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa .
7,6,6) 10 IUIOCKOCTH 2X — 6y — 3z +9 =0.
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2:(-9)-6-6-3-6+9 63

Peuternue: d = =9
V22 +(6)+ (=3 T
[ Iprmep. Haliti oCTpRIN YIoJI MeXIY ITIOCKOCT SIMH:
dx-3r+dz-4=0,(1)
dx-dy-2z+5=0,(2)
Peutenue: 11o popmyme

_ Ay A BBy A G
HOA= \f—ﬂg 2 2 2 2 2
2 Bl O gl e B O
COSg= A Lol -:c::nm,t:-——]9 '
450../29| 5ad58"

cosg= 04990, @=alrid’,

Cogep:ranue or4yera

1. Tema

2. Llens paboTH

3. Kpatkoe ormcanne BEOIOTHEHHOH PabOTHI.
4. ChopMyITHpOBATh 3aKIIFOYEHHIE H BEIBOJEI
5. OTBETHTH Ha KOHTPOJIbHBIE BOITPOCHI.

KoHTpoJIbHbIE BONIPOCHI H 3a1AY1H:
3amaua 1. Jlauel aBe ToukH M(3; -1;2) u M>(4; -2; -1). CocTaBHTh YpaBHEHHE IUIOCKOCTH,

IIPOXOISIIE Yepes TOUKY IEPIEHAUKYIISIpHO BekTopy M M , .

3amaua 2. CoOCTaBHTh VYpaBHEHHE IUIOCKOCTH, KOTOpas IIPOXOJHT Yepe3 TOUYKY
Mo(3; -2; -7) mapajIeIbHO IDIOCKOCTH 2x — 2 + 5 = (.

3amaya 3. B mydke IIIOCKOCTEH 2x—3v +z—3+ A(x+ 3y + 27+ 1) =0 HaHTH IIJIOCKOCTE,
KOTOpas: ITPOXOJHT uepes TOuky M;(l; -2; 3), mapamienbHa OocH (Ox. IapauieilbHa ocH Oy,
TapajiyieabHa ocH Oz.

3amaua 4. CoOCTaBHTh YpaBHEHHE IUIOCKOCTH, ITPpOXOAAIeH dYepe3 TOYKy M(0;2;1) u

mapaienpHoii Bektopam d = {1; 1; 1} u b ={1; 1, —1}.

3amaua 5. CoOCTaBHTh VpaBHEHHE IUIOCKOCTH, ITPOXOMAMIIEH 4Yepe3 JBE JaHHBIE TOYKH
Mi(x1; yi; zi) H M2(x2; y2; 72) IEPIEHAHKVIISIPHO JaHHOH ITJIOCKOCTH.

3amaua 0. /|Be rpanm Kyda jIeKaT Ha INIOCKOCTIX: 2x — 2y + z — 1 = 0 n 2x—2y+z+5= 0.
Beruncimre 06beM 3TOro Kyoa.

3amava 7. COCTaBHTH YPaBHEHHE INIOCKOCTH, IIPOXOAMIIeH uepes ock Oy U TOUKY G(4,2,-5).
3agaya 8. BEIYHCIMTEL paccTOSHHE OT TOYKH M 110 mmockocTH <, ecnd: 1) M (-2,7,1), o 2x-
O6y+3z+1=0;

2)M (1,-3.4), o :2x-6y-3z+27=0.

3amava 9. HanTH BETHYHHY OCTPOTO YIJIa MEXKY ITIIOCKOCT SIMI:

11x-8y-7z-15=0, 4x-10y+2z-2=0; 2) 2x+3y-4z+4=0, 5x-2y+2z-3=0.

3agaua 10. HarmmicaTe ypaBHeHHE IUIOCKOCTH, ITpoXoAsmei yepes jaBe ToukdH M1 (0,0,2) u M2
(0,1,0) m obpasyromeit yroia 45 rpagxycoB ¢ ITIOocKocThio OYZ.

NOKYMEHT NoanncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudpukat: 12000002A633E3D113AD425FB50002000002A6 TOCKOCTH.
Bnapeneuy; lebayxoea TatbkaHa AnekcaHapoBHa hige) IIIOCKOCTH?
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3. llokaxuTe, 4YTO BCIKOE VpaBHEHHE TIEPBOM CTEIEHH OTHOCHTEIIFHO
COBOKYITHOCTH IIEPEMEHHBIX X, V, Z OIPEIEISeT IIJIOCKOCTh B IMPSAMOYIOIBHON CHCTEME
KOOPAHHAT B TPEXMEPHOM ITPOCTPAHCTBE.

4. 1.Kak omnpelennuTs BeJIMYHHY YITIa MEXKAY ABYMS ITIOCKOCT SIMH?

5. 2.ChopMyIHpYHTE YCIIOBHS ITAapalJIeIbBHOCTH H NIEPIEHAHK YIISIPHOCTH JIBYX INIOCKOCTEH.
A, _ B C, D,

6. 3.MoXHO ITH CYHTaTh YCIOBHE — — — IIPH3HAKOM ITapalNIEIIEHOCTH
A, B, C, D,

= E =) = =

IIockocTen? YUTo MOKHO cKazaTh 00 ATHX ITIOCKOCTSIX?

7. 4 Kak Brl rymMaeTe, KaKkoe H3 IIPHBEAEHHBIX HHKE VPaBHEHHH COOTBETCTBYET ILNIOCKOCTH,
npoxoasei yepes ToukH M(0,-3,2) 1 N(5,4,-1) mapamienbHo ocH Oy: 3x+5z-10 = 0, 3y-
z-10 =0, 2x-5y+10 =0, 3x-5z+10 = 0?

IlepeyeHb OCHOBHOH H JONOJIHHTE/JIbHOH JIHTEPATYPbl, HeO0X0JHMOH /I OCBOEHHSA
JUCIHHILIHHbI

IlepeyeHb OCHOBHOH JIHTEPAT YPEI

l1.I'ycak, A. A. Bricmasg maremaTtnka. Tom 1: yueOHMK / A. A. I'yvcak. — MHHCK:
TerpaCucremc, 2009. — 544 ¢. — Pexxzmv moctyma: http://www .iprbookshop.1u/28059. html

[IepeyeHp JOMOIHUTEILHOM THTEPaTyPhI

| MHpuBHAYAIIbHEIE 3aJaHH 110 BRICIIEH MareMaTHKe. YacTth 1. JIMHeHHAasa H BeKTOpHas
anreOpa. AHaMTHYecKasd TreoMeTpHsI JnddepeHImanbHOe HCUYHCIeHHEe (QYHKIIMH OIHOM
repeMeHHOH: yueOHoe mocoOne / A. II. PaOymko, B. B. bapxaros, B. B. Jlepxagen, U. E.
IOpyTe, nox penaxkigien A. Il Padymko. — MuHck: Breimsrimmas mkomna, 2013, — 304 ¢. —
Pesxxyv goctyma: http://www .1prbookshop.1u/20266.html.

JIaboparopHas padora Ne 7,

IIpamas JiMHAA B IpocTpaHcTBe. IlapaMerpuyeckne H KAHOHHYECKHE YPABHEHHA NP AMOH.
YpaBHeHHS NpAMoil, npoxoasmeil Yepe3 gBe ToukH. O0ImMe YpaBHeHHS NpAMOil. YroJ
MeKIY ABYMSA NpsaMbiMH. PaccrosiHHe oT ToukHM a0 npsiMoil. Kparyaiiinee paccrosinue
MeKIY ABYMSA NPAMBIMH. Y T0JI MEKIY NPAMOH H IJIOCKOCT bIO.

Ileas padoTbl: cOpMHPOBATHE YMEHHE COCTABIIAThH HEOOXOZHMOE VYpaBHEHHE IIPSMOH B
IIPOCTPAHCTBE, OMPEAEIATh ITapaMETPhl ITPSMOM IO YVPAaBHEHHIO M TIPHMEHSTH YMEHHE IS
pellleHHs IPaKTHYeCKHX 3aja4. Cc(OPMHPOBAaTh YMeHHE BBIYHCIISATE YIOI MEKIY JIBYMS
IIPSIMBIMH B IIPOCTPAHCTBE, PACCTOSHHE OT TOUKH JIO IIPSIMOH, KpaTyanilee pacCTOSHHE MEKIY

ABYMA TTPAMBIMH, YI'OJI MCEKIY ]’[pﬂI‘»IDﬁ H ITNTIOCKOCThIO H IIPHMCHATE YMCHHE IIPH PCIICHHH
ITPAKTHYUYCCKHX 3a/141 ]’[pﬂthCCHGHﬂHBHDﬁ ACATCIIBHOCTH.

TeopeTHyeckas 4acTh
[TonoxeHHe NMpSAMOIL B TPEXMEPHOM IIPOCTPaHCTBE OYAET BIIOIHE OIPeleIeHO, eCIIH

3alaiM Ha TIPSIMOH OIPeelIeHHYIO TOUKY Mo IIpH ITOMOIIH €€ pajuyc — BEKTopa Z, M BEKTOp

S # (), KoropoMy ITpsiMasi ITapaivielibHa. BEKTOp S ITpH 3TOM Ha3bIBAETCS HAIIPABIISIOIIEH.

=

NOKYMEHT NoanncAH ol
SNEKTPOHHOWM NOANUCHLIO g U m. ﬁ.)
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6 B
Bnapeneu: le6ayxoea TateaHa AnekcaHgpoeHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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x=x, +tl

[TapaMeTpHyecKHe ypaBHEHHS IIPSIMOI B IIPOCTPAHCTBE: y = y, + tm p, KAHOHHYECKHE

Z=2y,+nt

X=Xy Y=V, 21—12
0 0 0 . .
YPaBHEHHST: .E = = , YPaBHEHHA IIPSMOH, ITPOXOMAINEH Yepe3 JBe 3aJlaHHbBIe

m n
ATAH_ VTN 2T

TOYKH.

=X Vo= L4

i

JIroGass mpsMast B TpeXMEpHOM IIPOCTPAHCTBE MOXKET OBITh BBIpaKEHa TaKXKe

_ Ax+B,y+C,z+D, =0,
YPaBHEHHSIMH JIBYX IUIOCKOCTEH: , KOTOpbIE OINpelelsoT o0Iee
Ax+B,y+C,z+ D, =0
ypaBHEHHE IPSMOH B IIPOCTPAHCTBE, €CIIH INIOCKOCTH, OIIPEJeIseMble STHMH YPaBHEHHSIMH,
Pa3IMYHbBI H HE ITapaJUlelbHbI.

2x=3y+z-5=0,
3x+y-2z-2=0

[Iprvep. /laHo oQItiee ypaBHEHHE ITPSIMOH {

TpebyeTcsa IIPHBECTH JaHHOe YpaBHEHHE K KaHOHHYECKOMY BHIY. IS 3TOro CHavasia
HaHAEM TOUKY Mo(Xo,Vo0,Z0), TEKAIYIO HA JAHHOH ITPSMOH.
[IonmoxuM z=zp=0 B H PEIIM CHCTEMY JBYX YPaBHEHHH:

2x—3y=35,
Ix+y=2

YMHOKHB BTOPOE YPaBHEHHE HA 3 H CIOXKHB C IIEPBLIM YPaBHEHHEM, ITOIYUYHM [/x=11,
x=1. M3 BTOpOro ypaBHeHns y=2—3x=2—3=—1. Mtak, Touka M,(1,—1,0) HalJicHa.

HaxomiM  HampaBsmommii  Bektop S =/m,n,[, rtme n,={2;—-3;1},

7, ={3;1;—2).

z,’ 32 33
S5=12 =3 1|=61,+30,+2l,+9l,—1,+4l,=51,+7,+ 111,
3 1 2

Hrak, Touka M,(1,—1,0) 1 § = { S5;7; 11 } HaHJeHbl. KaHOHNYECKOE YpaBHEHHE IIPSIMOH
HMeeT BHII:

x—1 y+1 z
5 7 11
Yenom mesicoy devmsa npamsimii B IIPOCTPaHCTBe OyJeM Ha3bIBaTh JIFOOOH M3 VIJIOB,

GﬁpﬂSGEﬁHH&IX ABYMA IIPAMBIME, IIPOBEACHHBIMIL HCPC3 IIPOH3BOJIBHYIO TOYKY IIAPAJlJICIIBHO
HJaHHBIM. O'LIEEIL[[HD:, 3@ Yroial @ MCxEAY IIPAMBIMH @ MOXXHO B3ATb VIO MCHEIY HX

HaITpaBILIIOIHMH BEKTOPaMH: ff = {l p 1y, 1, } u 8, = {1l 5, My, 1, / , KOCHHYC KOTOpPOI'O
MOJKHO HalTH 110 (pOPMYTIE:
L,l, + mm, +nn,

cosp == 2 2 2 2 2 2
\/l!, +m; +n, '\/f;- +m; + n,
NIOKYMEHT NOANMUCAH

ANEKTPOHHOWM MOANUCHIO

Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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x_xﬂ:y_

Yo <o

YTII0M MEXKIY IIPSAMOH

[

m

H IIOCKOCThIO Ax + By + Cz + D =
n

() OyzmeM Ha3bIBaTh IFOOOH M3 JIBYX CMEKHBIX VITIOB, O0Opa30BaHHBIX IIPSMOH H €€ ITPOeKI[HeN Ha

TIOCKOCTD.

| Al + Bm+ Cn|

COS(E— ) =Sing =
5 ¢ P N

A +B +C N +m’ +n°

Al+Bm+Cn=0 — yCIOBHE ITapajUIeIIbHOCTH IIPSIMOH H TIIOCKOCTH.

A_B_C

[

m n

Cogep:ranue or4yera

1. Tema

2. Llens paboTh

3. Kpatkoe ormcanne BEOIOTHEHHOH PabOTHI.
4. ChopMyITHpOBATh 3aKIIFOYEHHIE H BEIBOJEI
5. OTBETHTH HAa KOHTPOJIbHBIE BOITPOCHI.
KoOHTpoJ/IbHbIE BONPOCHI H 321a4M:

3agaua 1. CocTaBHTh HapaMeTpPHYECKHe YPaBHEHHS ITPSMBIX: {

x+2y+4z-8=0,
6x+3y+2z—-18=0.

|

3agaua 2. OmnpeJenuTs KOOPIHHATHI HaIIPaBILTIOIET O BEKTOpa IIPSMOii 1) {

2x+y—-z+5=0
3x+2y+4z+7=0"

L

—  — YCIIOBHE IIEPIIEHIHKVIIAPHOCTH ]'[pHI‘vi[Gﬁ H INTOCKOCTH.

2x+3y—z—-4=0,
3x+5v+2z+1=0,

x+y+z+1=0
2x+y-—z =0

3x—y+7z-1=0

—x+2y+11z+5=0

3amava 3. BEIYMCIHTE KOCHHYC YITIa MEKAY ITPSMBIMH:

| | (x=5t—-4
B y+ Z
1 - =— H<{y=-2¢ X
R I B
z=-t+1
; | . (x=2t-1
—_ 1'_|_ —_
S)I =X =2 H<y=-3t+2;
1 2 1
z=-t+4

b

3amava 4. HanTH TOUYKY IIepeceYeHHS IPSMOH

Borpocsr.
1. 3armumire U3BECTHBIE BaM ypaBHEeHI S

2 3 |7
) =2l H<y=5t+1;
-2 3 1
z=—t+2
1 ; , (x=—1+1
= +3  z-
4)I =2 = Hy=2t+1
5 3 -2
‘-«.EZS
-1 y+2 —1
IT . n - £ H IUIOCKOCTH x+Yy-z-3 = 0.

IIPSIMOH JIMHHH B ITPOCTPAHCTBE.

Kak ompememiTs KOOpAHHATHEI HAIIPaBLSOINEIO BEKTOpa IIPSMOH IO OOIIeEMY €€

TSIMOH K KAHOHHYECKOMY?
MBEIMH B IIPOCTPAHCTBE?

2. UYTo Takoe HaparRJISIOIIHH BEKTOP IIPSMOH?
3.
YpaBHEHHIO?
,-"I I-.'r-{'![-' !‘!’f‘!:"‘-ﬁﬁﬂf}'}ﬁtﬁﬂ’!‘t -.-""':.5"-".':‘!'‘!"!'.J"'t:""L TRARATTYIATITT A
[OOKYMEHT NOAMNUCAH
SNEKTPOHHOW MNOANUCKIO
CepTudmkar;, 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lebayxoea TaTeAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
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7. Kak HaHTH TOYKY Iepe CeUeHHS ITPSIMOH H ITIOCKOCTH B TPEXMEPHOM ITPOCTPAHCTBE?
8. CdopMmymHpyiTe VCIOBHSI IApaUIENbHOCTH M IIEPIIEHAHKYIIPHOCTH IIPSMOH H
TLIOCKOCTH.

IlepeyeHb OCHOBHOH H JONOJIHHTE/JIbHOH JIHTEPATYPbl, He00X0JHMOH AJ8 OCBOEHHS
JUCIHILIHHbI

IlepeyeHb OCHOBHOH JIHTEPAT YPEI

1. I'ycak, A. A. Bricmag maremaTtnka. Tom 1: yueOHMK / A. A. I'yvcak. — MHHCK:
TerpaCucremc, 2009, — 544 ¢. — Pexamv nocryia: http://www .iprbookshop.1ru/28059. html

[IepeyeHp JOMOIHUTEILHOM THTEPaTyPhI

| MHauBHYanbHEIE 3aJaHHS 110 BRICIIEH MaTeMaTHKe. HacTe 1. JIMHeHHas M BeKTOpHAas
anreOpa. AHaMTHYecKasd reoMeTpHsI J(uddepeHImanbHOe HCUYHCIeHHEe (QYHKIMH OIHOM
nepeMeHHOH: yueOHoe mocoOne / A. II. Paoymko, B. B. bapxaroB, B. B. Jlepxasen, U. E.
IOpyTe, nox penaxkigicn A. II. PaOyinko. — MuHck: Beimsrimnas mkomna, 2013, — 304 ¢. —
Pesxxyv goctyma: http://www .1prbookshop.1u/20266.html.

JIaboparopHas padora Ne 8,

IIpor3BoJHbIE  HEKOTOPBLIX  JIEMEHTAPHLIX  (PYHKIIHMM. OcHOBHBIe mNpaBlJIA
mgPepennupoBann . {nddepeHnmpoBanne cJI0OKHOH H 00paTHOH (PYHKIIHH.
Ileas padorbl: cHOpPMHPOBATh YMEHHE BBIYHCIITH ITPOH3BOJHBIE SIIEMeHTapHBIX () YHKITHIA,
CIIOKHOM H OOpaTHOH (PYHKIHII H IIPHMEHSTh YMEHHE IIPH PeIlleHHH IIPaKTHYECKHX 3ajay
ITPo( e CCHOHAIIBHOH JeSITeIbHOCTH.
TeopeTHyeckas 4acTh

[Ipapmma BEIYHCIIEHNS IIPOH3BOAHBIX, CBSI3aHHEIE C apH(PMeTHUYECKHMH JEHCTBHSIMH HaJl

(D VHKITHSIMIL.

1. Ilocmosuublil MHOJMCLUMENb MONCHO 8bIHeCHIl 3a 3HAK Npou3600HoIll. Huvimu cioeami,
r -
ecmu pyuxyus u = @l x) umeem ¢ mouke X npouzooHyio U , mo € 3moil mouke
r
(Cu) = Cu' (C=const).
[Ipmep

r r

vy =5cos x, y' =(5cos x) =5(cosx) =—5sin x.

II. Ilpouseoonas om ancebpaudeckoil cymMmuvl 06VX (QVHKYUIL paeHa anzedpaideckoil
CYMMe NPOL3EO0H bIX 0Nl IMUX DYHKLLLL.

Bornee TouHO: ecim QyHKIIMHA U — (p(.x?) HV= gu(x) HMEIOT B TOUKE X ITPOH3BOJHEIE, TO

f

(utv) =u'£v".
[ Ipinvep

y= X =3x*+2x-1.
y = (:a:j) -~ (3:::3) + (2,1:)' -~ (1)r =5x"—6x+2.
Il Ecnu yuxyuu u = gu(.x) U v= (p’(.,t:) umerom 6 mouxke X Hpou3BoOHble, MO
cnpaeeontieéa hopmyna

(uw)r =u'v+uv'.
I Tprmvep
y = (,1:1 - 3,r)ﬂi1‘1 X,
vy = (xj — 3xj sin x + (f — 3x15in x)r = (2x—3)sin x+ (f — 3x)ms.x.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: Llebayxopa TatkAHa AnekcaHapoBHa
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IV. Ecnu ¢pynxyu U = gﬂ(}: ) uv= W(I) umeront 6 mouke X HNpouU3BOOHble, NpUYEeM @

smoii mouxe vV 7Z ), mo cnpaseonuea popmyvna
f

[u] B u'v—wm
i : *
v Vo

[ Iprnvep
x+1 _
V= _l . B cOOTBeTCTBHH ¢ () OpMYIIOH HaXOIHM
I —_—
y,:(erl)(x—l)—(erlK.x—l) _ -2 (xil)*

(x—1f (x—1f

[TpH BRIMHCIEHHH ITPON3BOTHON () YHKIMHH I[elIeco00pa3HO ITOIb30BaThC CIeYIOIIMI
(b OpMyIIaMH:

i [#) r '
y=—1 y =——-u (@— nocronHHan BeawuHHa);
y _— u”; HI‘ — Fmﬂ—l " I

(n — moboe FeHCTBHTENBHOE YHCAO)

"

g=a" ' =a¥-Inag-u";, g=e% ¢ =e"y'; a=0, a+l;
: PR wo,
y = logau; =gt logt =5
. i'_l [
y=Inu, y o=-—u’y
y = sinu; Yy = cosu - u"
I = cos u; y' = —sinu - u';
S
y:_tgu'; y'= ms]uui )
L . g I- F
y—':'lg“. .!:.' — siny® or .
i) = sec u; g =secutgu . u’;
I = COSEC U; Yy = —cosecu -ctopu - u';
. 1 ’
= aresinu; - ’ b';
Y H =]fl-ul
l I
I = arccos u; y' = — '}
l — ut
i —y L | ".—._ I rI
y—ﬂl'l':‘tgur E' _l_l_u"ur
Fo_ ] i
y = arcctg u; y L

[TycTh mgaHBI (QYHKIMS f(u) aprymMeHTa U H (PYHKIDIT @(x) aprymeHTa X . C HX
ITOMOIIBI0 MOKHO 00pa30BaTh CIOKHYIO () YHKIIHIO

f(o(x))

aprymMeHTa X . B 3TOM ciIydyae TOBOPST, YTO MbI «B3SUTH () YHKITHIO OT (DYHKIHH» HIIH ITPOH3BEIH
«CYTIEPITO3ZHITHIO» (PYHKI[HHI. TOYHBIH CMBICI TaKOB: ITO 3aJaHHOMY X HaXOMHTCS YHCIIO Q?(x);

5TO 4YHCIO OepeTcs B KaueCTBE 3HAYEHHS apryMeHTa IS () YHKIHH f(u); TO, YTO IIPH 3TOM
IIOJTYYHTCSL, H €CTh 3HAUEHHE f((p(x)) IUIS TAaHHOTO X .

["'oBOpAT emme, 4To () yHKIHI f((p(x)) MOJIYYaeTCs H3 f(u) C ITOMOMIBIO ITOACTaHOBKH

NOKYMEHT NoanncAH
SNEKTPOHHOWM NOAMUCHIO
Ceptuchukar:  12000002A633E3D113AD425FB50002000002A6
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa

—3x+1, To momyuwMM CIOXHYIO (DYHKI[HIO
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[TprmMep y:«/;, u=2—x.Torma y=+2—x.
1 : 1
IlppMep vy =——, u=8Smx. Torma y=
U+ [u]
YCTaHOBHM Ba)KHYIO TEOPeMYy, ITO3BOIIIONIYIO BEChMA ITPOCTO BEIYHCIISTH ITPOH3BOIHEIE
CIIOKHBIX (PYHKI[HI.

Teopema. Ilyctp V= f(u):, rae U= gﬂ(x). Ecitn 1 COOTBETCTBYIOIIMX APYI APYIY

- r f
SHAYCHHH U H X CVIISCTBYIOT KOHEYHBIC IIPOH3BOIHBIC f (H) H U , TO CVYINECTBYET H

SIn X + ‘Siﬂ x‘

KOHEeYHas IIPOH3BOAHAS OT Y IO X, IPHYEM v = f'u',T.
e.
dy dy du
dx du dx’
[TpumMmep y = (1 +x° )5 [TomoxuMm y=u’, u=1+x".

v =5utu =514 2 ) (14 22) = 10a1+ 22

[pivep y=sin3x,T.e. y=sinu ,Tae u=3x.y =cosu u' = cos3x-(3x) =3cos3x.

B cimy4yae crmoxHOH (DYHKIHH, ITOIYYEHHOH B Pe3YIIbTaTe HecKoAbKUX CYIIEPITO3HIMHH,

ITPOH3BOAHAA HAXOJHTCA IIOBTOPHBIM ITPHMCHCHHCM (bﬂph{}"JEI HCCKOJIBKO Pad3s.

[TpuMep y = (1+sin 2x),

y' =3(1+sin 2;-:)j (1+sin 2,1:)' = 3(1+sin 2;-:)j COS 2;-:(2,1i:)f = 6(1+sin lﬁ:)j cos2x.

[TycTh maHa QyHKIHI V = f(x) (omHO3HAuyHasA), £ - ee oOmacTh 3ajaHHs, & - 0OIAcTh
H3MEHEeHH 5.
BospmeM Kkakoe-HHOYOb 3HaueHHe yH3 OOIacTH HM3MeHeHHS & . EcoH  (QyHKIHA

y= f(x) eospacmarowas (W y6vieaowasn), TO B3ITOMY Y OTBEYAET JIHIIb OJHO 3HAYEHHE X

n3 FE., mia Kortoporo y = f(x) H TeM caMbIM MBI ITOIy4aeM HEKOTOPYIO OJHO3ZHAYHYEO

(QYHKIHIO X = g(}!), KOTOPYIO Ha3bIBAIOT OOpaTHOM I (PYHKI[HH y = f(x). OHa HMEET CBOEH

00I1acThIO 3aJaHHT MHOKECTBO &£ , a 001acThio H3MeHeHHd F; F U & TTOMeHSUIHCH POJISIMH.
Teopema. Ilycts y= f(x) u x=g(y) - B3aHMHO OOpaTHBIE, BO3PACTAOIHE (VITH
yOBIBAIOIIHE ) H HENIPePBIBHEIE (PYHKIIHH, 3aJaHHBIE B HEKOTOPHIX ITPOMEXKYTKaxX. EciH B TOuke

X CYILECTBYET KOHEUHAS IIPOM3BOAHAS [ (J::)i (), To B COOTBETCTBYIOIIEH TOUKe y (PYHKIMHS

g (}-’) TaKke HMEET IPON3BOAHYIO (TI0 V), IIpHYEM

. 1
g ( }) -,
f(x)
YTO MOXHO 3allHCaTE H TAK.
dx 1
dy dy
dx

Ecmm QyHKIHSA HMeeT HYJIEBYIO HIIH OeCKOHEUHYIO ITPOH3BOAHYIO, TO OOpaTHAs (PYHKIIHS B

COANTRATOTRVINTTIIATT TAUKA IMIAAT ASrTNITAUTHIVEN T COOTBETCTBEHHO HVIIER IIDOH3RO _
NOKYMEHT noanncaH YACBYIO 1Ip AHYIO

SNEKTPOHHOW NOANMUCHIO
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3. KpaTtkoe ormicaHie BEOTOITHEHHOH pabOTEHI.
4. ChopMyITHPOBATH 3aKIFOYEHHE H BEIBOJBI
5. OTBETHTH Ha KOHTPOIILHEIE BOITPOCHI.

KoHTpo/IbHBIE BONIPOCHI H 33JAHH .
3agaua 1. HaitTi rpon3BoIHYIO (DYHKIIHH B TOYKe X=0:

- oy |
. flx) = siTl (:ﬁ—l—:cﬂ sing), r#0, 4 flx) = In (I — tg (IE siT ;)) N
-ﬂ’ x = (i 0, =0
i , 1 e (esin ) 20
2 o T (:.;--’ -d:c:ﬂ—) +2r, #0, 5. _i"'{.r] . 2 | & s ; , .
. flx)= Oz 0 S
N 0, =z =I[L | £ = LU
 ares 1 | 'Elll ldasint | =1, o £0
1. flz) APCEIN (‘b mﬁrj_m) . o F0, 6. flz) = v' n o= sin — , & F 0,
':l! €= D- ] D! T =,

3agaua 2. HalitH rpon3BOIHEIE (DYHKITHI:

1. 1. y=2x+5x"-Tx—4
2. y=+/x
3. y=—ctgx—x
1
4. N=—
2
S. y:3\:‘x2
6. y=>5smx+3cosx
7. y=5(rg x—x)
|
8. y=
g e’ +1
9. y=2°
10. y=xvx

3agaua 3. HaiTH IpoH3BOIHEIE 3aJaHHBIX (DYHKIHH:

1. y=2v8= 3 y=In(z++/1+22). 3. y=1In"(1—-cosz).
. 3" (sinx 4 cosxIn 3) sh 2

4.. ]- .r. ! 2 I:.-l =
= Infarcsinz). 5.y 1+ 1n*3 I T2

- .1
l. Y = arcsin — .
] N

9. y=In{1+ vthzx).

8 y = arctg 3V,

]
COsE™ &

10, y = lnsm 3 —

sina
3aganue 4. BEIMHCIHTE IMTPOH3BOIHYIO (PYHKITHH
a) y=5"+xInx, B Touke x, =1;

2 1 —1-
6) yix) = Zx’—=x —4x’+5, BTOUKE X, = 1 ’
3 5
B)f(.l')z 2I\/;—L B TOHKC .Iﬂ — 4;
Jx
AOKYMEHT MOAMVICAH '
INEKTPOHHOW NOANMMUChLIO
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1) y=arcsinbx; 2) y=arcsin} x(x>0); 3) y = arcsin mx;

4) y = arccos bx; D) y= arccos(l — x?); 6) y =‘ara:u:i:|s-}1~ .
6)

1} y = arcig Sx; 2) = arctg-:'?: 3) v = arctg 3x%;

4) y = V arclgx; 5) y = arcctg mx; * 6) arcctg TJ:—I,
B)

D) y = In{ax + b); 2) y= In®x; 3) y = Insinx;

1) y=Inarclgx, 5 g=xlng 6 y=-;

N wy=1Inix+ 11+ 8) y = In(In x).

Borrpocksl

1. CdhopmymHpyiire 3aJauyH, IPHBOSIIHE K IIOHSITHIO ITPOH3BOTHOM.
JlaliTe onpeaeneHHe IIPOH3BOJIHOH (DYHKITHH B TOUKE.
ChopMyITHpPYHTE OCHOBHBIE ITPaBHIIa JH(PepeHITHPOBAHH .
Kaxass (yHKI[MS Ha3bIBAETCS CIIOKHOH?
OOBsAcHHTE IMpaBHIIa JH((epeHIIHPOBAaHH I CIIOKHOH (PYHKIHH.
Kakxasg (pyHKI S HazbpIBaeTCS 0OpaTHOH JaHHOH?
KaxoBrI IpaBHiIa JH(pPepeHIIMPOBaHHA 00paTHOH () YHKI[HH?

Nk LN

IlepeyeHb OCHOBHOH H JONOJIHHTEJIbHOH JHTEPATYpPbl, He00X0JHMOH AJ8 OCBOEHHSA
JUCIHHUILIHHBI

[lepeyeHb OCHOBHOH JIHTEPAT YPEI

1.I'ycak, A. A. Bricrmasg maremaTtnka. Tom 1: yueOHMK / A. A. I'yvcak. — MHHCK:
TerpaCucremc, 2009. — 544 c¢. — Pexa goctyma: http://www iprbookshop.ru/28059 html

IlepeyeHb JOIOIMHHUTEIFHOM IIHTEPATYPEI
| MTHOuMBHAVAIbHEIE 3aJaHHS 10 BRICIIEN MaTeMaTHKe. HacTe 1. JIMHeNHHas H BeKTOpHAA

anreOpa. AHamHMTHYecKasd TreoMeTpHI JuddepeHImanbHOe HcUYHCIeHHe (QYHKIIHMH OJHOM
nepeMeHHOH: yueOHoe mocoOne / A. II. Paoymko, B. B. bapxaroB, B. B. JlepxaBen, Y. E.
IOpyTh, mox pemakipien A. I1. PaOyinko. — MunHck: Beinmiimasg mkomna, 2013, — 304 ¢, —
Pexrmv moctyma: http://www.1prbookshop.1/20266.hitml.

JIaboparopHas padora Ne 9,
Bo3pacrtanne m yObIBaHMe (MPYHKIHH. DKcTpemMyMm (yHKnHH. BpmykJjocrs rpadguka
¢ynxnnn. Toukn neperunda. AcuMnToOThI rpaguKa (PyHKIIHH.
Ileas padorbl: cpopMHpPOBATE YMEHHE IIPHMEHATh IIPOH3BOAHYIO (YHKIMH TIIpH €€
HCCIeJOBAaHHH H ITOCTPOSHHH rpaHKa.

TeoperHuecKas 4acThb
Touku, € KomopwvlX @VHKYUs UMeem 3SKCMpeMyMul, credyen ucKamv cpeolu mex

F f F
GHYMPeHHX moyek ee obrnacmil 3adanus, 20e nubo [ (I) =0, mbo f (I) =0, qubo [ (I) He

cyugecmeyem. Bce BTH cllydaH pealH3yIOTCS, HAIpHMep, UIS (DYHKIHIH y:xzj V= x? 7

. KdAOdA H3 KOTOPBIX HMCET MHHHMYM IIPH X = 0.

V= ‘ X
Touku YKA3dHHOI'0 BHJOa YCIIOBHMCSH HA3bIBATh KPHTHHUCCKHMI TOYKAMII. He B Kﬂ}l{l[ﬂﬁ

Fﬂﬂﬂﬂw‘wﬁg&ﬁéﬁ% rﬁfﬁﬁ%ﬁﬁjm Auvmar nrerpeMyM.  J|eHCTBHTENBHO, TOoukKa X = 0 Oymer

Y 3 2 ’
INEKTPOHHOW MOAMACHLIO X (}’, — 3_1; ,V = 0 TIpH IZU):, y= 3-\,"_1«; (
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,V = 0 mpu x=0),

e -

CHE,[[}’TOH_[HE TCOPEMEBI ITO3BOJIAIOT OIIPECACIIHTE, HMECTCH B JTaHHOH KPIITIIIIEGHGﬁ TOYKE
JKCTPpEMYM HIIHM HET, H CCJIIH HMCCTCA, TO MaKCHMYM HJIH MHHIIMYM.

Teopema 1. [lycmv Xy—Kpumuveckas mouxa u QyHKyUA f(.l’ ) HenpepuvleHa 6 MOl
mouxe. Ecnit e nexonmopoil okpecmuocmil moyxu Xy:

1) f'(x)::} 0 npu x< Xy u f'(x){ 0 npu x> Xy, m. e. npu nepexode wepes mouxy X,
NpOoU3BOO0HAS MeHSen! 3HAK ¢ NII0CA Ha MUHYC, Tl

2) f'(x) <0 npu x< X, u f’(.]:) >0 npu x< X,, m. e. npu nepexode uepes X,
NpoU3BOO0HAS MeHSeNn! 3HAK ¢ MUHYCA HA NIOC, WL

3) npou3800HAs He MeHsem 3HaKa npu nepexooe uepez X, no 6 cayyae 1) umeem mecno

MAKCUMYM, € cAyYae 2)—MuHuMYM, € caiyuae 3) sKcmpemyma Hel.

[Tprmmep. [ (.1:): x° —3x+1. OyHkima Bcrony gHpepeHiHpyeMa. ClieloBaTelbHO,

BCe KPUTHUYECKHE TOUKH HAXOISTCS H3 YPaBHEHIA
f'(x)=3x"-3=0.
Otcrona
x*—=1=0,x,=-1, x, =1

— JIBe KPHTHYECKHE TOUKH.

) x;=—1. TIpu x < — 1 umeem f'(x): 3x*=3>0: mpu x>—1 (Ho x<1):
f'(x)<0. CrenoBatemmHo, B Touke X, = —1 HMeeT MecTo makcumym.

2) x, =1, Ipu x<1 (mo x> —1): f'(x)=3x* -3 <0 mpu x>1 mveem: f'(x):} 0.
ClefoBaTeNbHO, B TOUKe X, = | MMeeT MecTo muHumym.

TeopeMa 1 1O3BOIET BEICKA3aTh CIIEAYIOLIHE ITPAKTHYE CKH IONIE3HBIE COOOPAKEHHSL

[Tycth peupr HAeT 00 OTBHICKAHHH BKCTPEMYMOB (DYHKIIHH f(x) HEITPEPEIBHOH B

HCKOTOPOM ITPOMECRYTKE H HMEHOILeH B HEM KOH eyH oe MHOXKECTBO KPHTHYCCKHX TOYCK.
Hariasa Bee KPHTHHYCCKHC TOYKH, PACIIOINOAIM HX B ITOPAIKE BO3PACTdaHHA a0dcIHCC:

a<X; <Xy <..<Xx, _,<x, <b (D)

(am b — KOHIBI pacCMaTPHBAEMOTO ITPOMEKYTKA). B KaKIOM H3 HHTEPBAJIOB

(ﬂs-’fl 1(-"71 » X2 )"“’(xﬂ—] » X )'(xﬂ?b) (2)

CYIIIECTBYET KOHEUHAS f”(x)i 0 (mockombKy Bce TOUKH, IJE f'(x): 0, f '(I)z 00 MIH THAE

r r
f (x) HE CYINECTBYET, BOIINIH B YHCIO TOYEK X,, X,, .. , X, ). Ilpemmomaras f (x)
HEIPEPBIBHOH B Ka)KAOM M3 YaCTHYHBIX HHTEPBAJIOB (2) — Ha IIPAaKTHKe 5T0 OOBMMHO TaK H
e f
OBIBAET, — HETPYLHO IIPHITH K BBIBOLY, UTO [ (.1:) coxpaHsem 3Hax BHYTPH KaXKJIOro TaKOIO

F
HHTepBana (ecad Obl [ (.I?) MeHsna 3HAK BHYTPH KaKOIO-HHOYIb M3 HHTEpBaloB (2), TO IIO

CBOICTBY HEIIPEPBIBHAEIX (DYHKIMHII OHa oOparralack OBl B HYIIb B HEKOTOPOH eHVMIpeHHell TOUKE
STOr0 HMHTEpBala, 4YTO HEBO3MOXKHO). YTOOBI HaHTH 5TOT 3HAK, JOCTAaTOYHO, HaITPHMED,
YCTAHOBHTS €I'0 15 KaKOH-HUOYIBb KOHKpenHoil TOUKH COOTBETCTBYIOIIErO HHTEPRAIIA.

B pesynerare HHTepBanam (2) OyJeT COOTBETCTBOBATh HEKOTOPas ITOCIEOBATEIIbHOCTh

NOKYMEHT MOATNMWUCAH (OTOPHIX B CHIIY TEOPEMBI | ITO3BOISET CYIHTH O
SNEKTPOHHOM NOANUCHIO |, MHHMMyMa (CMeHa MHHYCa Ha IUIFOC) HIH 00
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6
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OeCKOHEUYHOM ITPOMEKYTKE (— 0, DO). Ee mmpousBogHas
=200+ )x =1 +3x+1  (x =17 =(x+ ) x—17(5x+1)=5(x+ 1)x = 1| x+ % (3)

BCHOAY CYIICCTBYCT H KOHCYHA. CHE,I[GEHTEHLHO: KPHTHYCECKIMH TOYKaMH 6}’1[}"1‘ JUULL TC,

JULS KOTOPBIX
f'(x)=0,
T. e
X 1 : x, =1
] — , _j:- — ——, 3 _ .
5
[IpoMeKyTOK 3aLaHIs (PYHKIIHI TEM CaMBIM pa30HBacT csl Ha HHTEPBAIIEL
1 ]
(—oo,—1), | =L—=1], | = =1 |, (14).
S S
COOTBETCTBYIOIIAS [TOCTIEA0BATEIBHOCTD 3HAKOB IIPOH3BOIHOIN HMeET BHII
+ -+t
CremoBarenbHO, B Todke X; =—1 QyHKIHA f(.r) FMEeT MAKCHMYM, IIPHUEM
| | 16 216 3456
f(—l)IU;BTﬂtﬂ{e X, =—— - MUHHMYM, TIpI4eM f| —— |[= ——- = — , B TOUKE
S 5 25 125 3125

X3 = | sxerpemyma Her.
Teopema 2. [lycmo ¢ kpumuuecxoii mouxke x QyHxyua f(.r ) n paz ougpgepenipyema (n
> 1), npuuem f'(xﬂ): f"(.xﬂ): = f[:ﬂ_” (.:’Cﬂ): 0, no f[:n-‘] (.:t:“)i 0. Eciu n yemnoe, mo

UMeen Mecmo 3SKCHmpemMyM, a uUMeHHO: npul f [~”-](xﬂ){0 —MAKCUMYM, f’ff?ﬂf [‘”'](xn):} 0—

mMunumym. Ecnu sice n neuemnoe, mo sxkcmpemyma Hemi.
OTBICKaHHe HAaHOOIBIHX H HAaHMEHBINNX 3HaYeHHH () YHKITHI

[TycTh (QyHKIHA f(.l:) 3aJlaHa M HelpephblBHA B HEKOTOPOM IIpoMekyTke. Ecmm 3TOT

ITPOMEXRYTOK HE ABIIICTCA OTPE3KOM, TO, KdK MbI 3HACM, CPCAH 3HAYEeHHI f(.r ) MOJKeT H He OBITh

HaHOOJBIIEr0 WM HAaHMeEHBIIEro. OJHAKO MOKHO VKas3arbk ITPOCTOH ITPH3HAK, KOIJa TaKHe
3HAYEHHS 3aBeJJOMO CYIIECTBYIOT.

Teopema 3. Eciu e dannom npomesicymrke umeenics eOUHCHIGEHHDIIL SKCMIpPeMyM, Nlo
coomeenicneyoujee 3Haderile QyHxkyuil 6yodem oo Haubomb wuM, 11060 HAUMEHbULLUM, CMOMpPS
1o momy, byoem il S1MOont IKCIMPemMym MAKCUMYMOM LI MUHLMYMOM.

Ecimn HanOompiliee WIH HaHNMeHbIIee 3HaYeHHE JOCTHIaeTCS BO 6HyMpeHHeil TOYKe
OTpPe3Ka, TO OHO Heobxooumo OYIET OJHHM H3 MAKCHMYMOB HJIIH MHHHMYMOB H, CIIeJIOBaTeJIbHO,
OyZleT JOCTHIaThCSI B OQHOI M3 KPHTHYeCKHX ToueK. Ho OHO MOKeT JOCTHTaThCS H B KOHIIE
orpeska. OTcroga cleayeT, YTO JJIS OTHICKAHHS HAaHOOIBINEr0 HIHM HAaHMEHBIIETO 3HAYEHHH

f(.l') HOCTATOYHO CPABHHTE MCHKIAY co0OOH ee 3HaueHHSI BO BceX KPHTHYECKHX TOYKAX H B

TOYKaX d WU b naubonpuiee M3 BceX STHX UHCEN OyIET HaubOMbuilM 3HAYEHLEM f(.r) Ha
NOKYMEHT MOJNMWUCAH

SNEKTPOHHOWM NOANMUCHIO " HAdlMeHbliee 2HAdYeHlle f(.?{')
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
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orpe3ok [—1,1]. Ee HanGomblee W HaHMEHBIIEE 3HAYEHIS, OYEBHIHO, JOCTHIAIOTCSA B TEX JKE
Toukax, uTo H ;1d dyHkipm g(x)= (l— x” Il+ 2x2) (paccMarpuBaeMoOil Ha YIIOMIHYTOM
orpeske). U3 ypaBHeHIs
g'(x)= —2.1:(1 +2x° )+ (1 —x’ ) 4x = 2x(l —4x° ): 0
Haxomrv X, =0, x, = 0,5, x, =0,5. B s1ix Touxax g(X) nmeer sHaveHmT
g(0)=1, g(-0,5)=g(0,5)=1,125 .
ECIH COTOCTAaBHM 5TH 3HaueHs co sHaverrnv B kormax g(—1)= g(1)=0, 1o yewmm, uto

HaHOOIBIIHM 3HaUeHHEM J[JIS g(.lt) Ha orpeske [—1, 1] Oymet 1,125 (mpu x==0,5), HAHMEHBIITHM

oyzmet 0 (mpu x=t 1). J{nsg pyHKIINH f(.l’) HaMOOINBIIHM 3HAaUYeHHeM OyIeT Torma /1,125 (mpu
x=+0,5), HaHMeHbIIINM — TTo-TIpekHeMy O (mpu x ==+ 1).
IIycTts KpHBas 3aJlaHa YpaBHEHHEM V = f(x) H B TOUKE C abCIMCCOH X; HMEET
KacarelIbHYIO, HE ITapaJUlIelIbHYI0 ocH Oy.
EcnH B HEKOTOPOH OKPECTHOCTH TOYKH X, KpHBas JIEKHT HaJ STOH KacaTelbHOH, TO

TOBOPST, YTO KPHBAS B TOUKE X BBIIYKIIA BHU3. AHAIOUYHO, ecili 8 HeKonmopoii OKpecnHochu
X Kpueas nedxcum IIOL KacamenvHoil, Mo 2060psnt, 4Mo OHa 6 noyke X, BBIIIYKIa BBepX. Ecian
B HEKOTOPO¥ OKPECTHOCTH TOYKH X CIIEBa OT X KPHBas JIEKUT 110 OMHY CTOPOHY YIIOMSHYTOI

KacaTelbHOI, a CIlpaBa OT X, — IO JPYI'YIO CTOPOHY, TO TOBOPAT, UTO X, €CTh nouKa nepezuda
KPHBOH.

"
Teopema 4. Ecmu e mouxe Xy cyujecmeyem KoHedHdAs NPOU3BOOHAA f (Iﬂ )J npuyem

" "
f (xﬂ)i} 0, mo e moyke X, Kpueas 6bINYKIA 6HU3, eCilll JHce f (xﬂ ){10, Mo Kpueas 6vINVKIa
86epX.

ﬂ' .
Teopema 5. IIvems [ (I) cyugecmeyent 1l KOHeYyHa € HeKOnopoll oKpecmHocniil MoYKu
r
Xo. Ecnu f (JC) MeHsiem 3HaK npu nepexooe X yepes mouxy X, nmo X,—mouxa nepezuba. Ecnu

ﬂ"
xce | (JC ) @ okpecmHocmiu X, cOXpansem 3HaK, Mo 6 moyke Xy nepeauba Hem.

IIprmmep. HaiiTm Toukm Ieperm®Ga M HCCIeLOBaTh XapaKTep BBIMYKIOCTH KPHBOH

y=x"—3x” +1. Bermcmzem: y' =3x” —6x, y"=6x—6. Ypasrerme y"=6x—6=0

" "
maer X = 1.IIpu x <1, oueBnpno, v <0 (xpmBas BeITyKIa BBEpX), ecnu e X > 1,10 V' >0

(KpHBas BBITYKIIa BHH3). Touka X =1 SBIgeTCS TOUKOI ITeperuoa.

OTBICKAHHE aCHMIITOT

[TycTh kpHBas 3aJjaHa YpaBHEHHEM Y = f(x) MOKeT CIIyYYHTBCS, YTO IPH X —» +o0

HIIH IIPH X —»—00 KpHBasd HEOIPAaHHYEHHO ITPHONMIKAETCI K HEKOTOPOH (PHKCHPOBAHHOM
mpsMoit V= kx + b, HasbIBaeMoil acumnmomoii IS JaHHOI KpHBOiL. TouHee TOBOPSL, mpamas

[IOKYMEHT NOAMVCAH xpueoii. ¥y = f(X) mpn x —>+o0 (wm mpn
INEKTPOHHOW NOANMCBIO
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3 BRICKa3aHHOTO OIMpeJelIeHHs CIeIyeT, UYTO KpHBasL YV = f(x) HMEET 20PLU30HINATL HYVIO

ACHMIITOTY y:b TOIJa M TONBKO TOr4a, Korga lim f (.x:):b(nml COOTBETCTBEHHO IIPH
X—>+w

X —>—00).
,HJIH CYIICCTBOBAHIA HAKJIOHHON aCHMIITOTBI }’ — kJC —|—b HEG@KG,I[HMG H JOCTATOYHO,

YyTOOBl CYIIECTBOBAIM KOHEUYHBIE IIPelelNbl lm AC) —ku Im [f(x)—kx]:b. (TIpn

x>+ X X—>+

k =0 momy4aeM OITSITh TOPH30HTAIBHYIO aCHMIITOTY. )

2
[Iprvep. HafiTi acHMITTOTH IrpadHka QyHKIHH Yy = X T 3xl+ > :
X+
» 2
L — Tm f(x): i +3x+5:l
X—=+w X X—=>+ x+1
. . > +3x+5
b= Tim [f(x)—ke|= lim | = ”‘; _x|=2
X—+0D T—34o0 x_l_

Crie[oBaTeNbHO, HMeeTCsI aCHMITTOTa (M IIPH X —» +00 HIIpH X —> —0): y =X+ 2.
[TprMep.  OmpemelmmMM — HaHOONBINEE M HAaHMEHbINEe — 3HAYeHHT  (DYHKIHH
.
f(x)= x* —2x” + 3 na orpeske [-2:1].

Pemermie. OYHKIMA f(x) HeIpepblBHa Ha 3aJaHHOM oOTpe3ke [-2;1], KaKk MHOrowIeH.
[IoatoMy 1o TeopeMe BeHeplurpacca OHa JOCTHTAaeT Ha 5STOM OTPeE3Ke HAHOOIbINee H
HaNMEHbBIIEe 3SHAUESHH.

HaiigeM KpHTHYeCKHE TOYKH, JUIS 4ero IMpoaHddepeHIHpYyeM (PYHKIHIO.
fl(x)=4x" —4x=4x(x" -1)

Torma f'(x)=0,ecmmx=0mwmx=-1uwmx=1.

[lomyymimn gBe KPUTHYECKHE TOYKH x = 0 M x = -1 I[pHHA[IexaIqHe JaHHOMY
nTpoMeXXyTKY [-2;1]. Touka x = 1 He SBIgeTCSI BHYTPEeHHEH H ITO3TOMY He KPHTHYECKas.

BBIHCIHM 3HaUEHH (1)}*']—]16_[]3]}1 Hd KOHIT4AX ITPOMEKYTKAd H B KPHTHYCCKHX TOYKAX H
ELI@EPEM H3 HHX HaHOOJIbIIlee H HaHMEHBIIIEE.

F(=2)=(-2* —2(-2)> +3=16-8+3=11
f()=1-2+3=2

f0)=3
f-D)=1-2+3=2

Clle 10BaTEIbHO, ]-[nni[ f(x)=f(1)=2, I-Pa}]( f(x)=f(2)=11.
~2:1 -2

Coaep:xaHue oT4yeTa
1. Tema

2. Ilenp paboTthl
3. KpaTtkoe ormicaHie BEOTOITHEHHOH pabOTEHI.
4. ChopMyITHPOBATH 3aKIFOYEHHE H BEIBOJBI

S5 (O TeRaTUTL a aUITHATILIILTA DATTNANLT
JOKYMEHT NoAarMcAH
SNEKTPOHHOW NOAMUCHIO
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9

Bamava 1. HajfiTh 3HaueHHT X , IIPH KOTOPHIX PYHKIHS f( X )= 4X + — HMeET SKCTPEMYMBEI.
X

48
Bagayua 2. HaifTi 3HaYeHIS X , IPH KOTOPRIX QYHKIHI f( X )= 3JC + — HMeeT SKCTPEMYMEI.

X

3amauva 3. HaiiTk HHTepBalibl MOHOTOHHOI' O YOBIBAHH S (PYHKIIHH Y = x3 + 1,,5;!«?2 + 2.

.'3C3 2

3agava 4. HaiiTH HHTepBaIbl MOHOTOHHOIO YOBIBaHUSA pyHKIIH y=— —2Xx° + 3x +1.

3 2
. X X
3amaua 5. HailTH HHTepBaIbl MOHOTOHHOI'O YOBIBAHMS QYHKIIHH y = — + — — X.

6 4

~3x% —5x—4
x+1 |

X% +3x—12
x+5

3agada 6. HalTH ypaBHEHNE HAKIIOHHOM aCHMITTOTHI I'padiKa QYHKIHH Y =

3agayda 7. HaiTH ypaBHEHHE HAKIIOHHOH aCHMITTOTHI T'padiKa QYHKIHA Y =

Bamaua 8. HaiiTu Bce KpHTHYECKHE TOUKH QYHKIDM f( X )= 2.1:2 — 6‘.}: + 1| +3.

Bamaua 9. HaiiTi Bce KpHTHYECKHE TOUKH X QYHKIHH f( X )= x2 — 5‘x| + 6.

Borpocer

1.ChopMymmpyiTe YCIIOBHS MOHOTOHHOCTH () YHKITHH.

2. Kaxue TOYKH Ha3bIBAXOTCS CTAI[HOHAPHBIMH , KPHTHUYECKHMH , TOYKAMH SKCTpeMyMa?
3. ChopmymHpyIHTE HEOOXOMHMBIE YCIOBHE SKCTPEMYyMa.

4. Kakasg (pyHKITH S Ha3BIBAeTC I BRITYKIOH BBEPX (BBITYKIIOH BHH3)?

5. Uto Takoe TOUKa Iepermnda’?

6. ChopMyITHPYHTE JOCTAaTOYHOE YCIOBHE BBIITYKIIOCTH BBEPX (BHH?3).

7. ChopMyITHpYITEe HeOOXOMHMOe YCIOBHe TOUYKH ITepernoa.

8. Uto Takoe acumIToTa rpadprka QyHKIHH? Kakre BHIR acHMIITOT BEI 3HaeTe?

9. Kak ompeaemiTh HAIMYHE BEPTUKAILHOH aCHMIITOTHI?

1

0. B xakoM ciydae nmpsmMas Y = kX + b SBISeTCS HAKITOHHOH aCHMITTOTOH rpaduka ) yHKI[HEL?

IlepeyeHb OCHOBHOH H JONOJIHHTE/JIbHOH JIHTEPATYpPbl, HeOOX0JHMOH AJ8 OCBOEHHSA
JUCIHHILIHHbI

IlepeyeHb OCHOBHOH JINTEPAT YPEI

l1.I'ycak, A. A. Bricimasg marematnka. Tom 1: yuyeGmmkx / A. A. I'ycak. — MHHCK:
TerpaCucremc, 2009. — 544 ¢. — Pexxam moctyma: http://www iprbookshop.ru/28059 html

[IepeyeHb JOMOIHUTEILHON THTEPATYPHI

| MHauBHAYaIbHEIE 3aJaHHS 110 BRICIIEH MaTeMaTHKe. YacTth 1. JIMHeHHAas H BeKTOpHas
anreOpa. AHamTHYecKas TreoMeTpHsa JnddepeHImanbHOe HCUYHCIeHHE (YHKIMH OJHOM
IepeMeHHOH: yueOHoe mocoomne / A. II. Pabymko, B. B. Bapxaros, B. B. Jlepxasen, U. E.
IOpyTe, nox penaxkigict A. II. PaOyinko. — MuHck: Breimmsrimmmas mkomna, 2013, — 304 ¢. —
Pesxxyv gocryma: http://www .iprbookshop.1u/20266.html.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
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YUYPEXJAEHHWE BEICIHEI'O OBPA3OBAHHKWA
«CEBEPO-KABKA3CKUN CDEI[EPAJIBHBIFI YHUBEPCHUTET»
[Iarrropckit HHCTHTYT (prman) CKOY

MeTtoanyeckue yKasaHUA
XCS IO OpraHH3allHH H ITPOBEAEHHIO CAaMOCTOSTEIIBHOM PabOTEI
o gucIpnumHe « MaTteMaTHKa»
JUIS CTYAEHTOB HarpaBjieHHS IToATroToBKH 08.03.01 CTpoHTeIsCcTBO
HAITPaBJIEHHOCTH (IMpodiuis) CTPOUTEILCTRBO 3aHHI H COOPYKEHHIH
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1. O0mme moJ10KeHNA

CaMocrogrenbHasg pabora - T[IaHHpyeMas vueOHasg, VyueOHO-HCCIIeJOBaTEIIbCKASL,
Hay4HO-HCCIIEJOBAaTeIbCKasl padoTa CTYAEHTOB, BEIITOIIHIEMAsI BO BHEAYAHTOPHOE (ayIHTOPHOE)
BpeMd 110 3aJaHHIO M TIPH METOAHMYECKOM PYKOBOACTBE IIpernojaBarensy, HO 0e3 €ro
HEITOCPEICTBEHHOIO0 y4acTHs (IIpH YacTHYHOM HEIOCPEeACTBEHHOM YYacTHH ITperofaBaTells,
OCTaBJISIIOIIEM BeJYIIYIO POIIb 32 PabOTOH CTYIEHTOB).

CamocTtosarenbHag paboTta cTyaeHTOB (CPC) B BY 3e gBngeTcs BaKHBIM BHIAOM YUeOHOI
H HayyHOH JeATeIbHOCTH CTyIcHTa. (CaMocTosreinpHas padora CTYIEHTOB HI'PacT
3HAUUTEIBLHYIO POIIb B PEHTHHTOBOH TEXHOIIOIHH OOYUYEeHHS.

CaMocTosTenbHasg paboTa SBISETCS BaKHeHIelH (QopMoOH YCBOeHHS 3HaHHI. B Xoge
CaMOCTOSITEIIbHOH PpaloOThl CTYAEHTHl VYSACHSIOT 3HAHHSA II0 KOHKPETHOH TeMe VY4eGHOro
MaTepHaia, 3aKpeIUIsSFOT M YTOYHSIOT VK€ H3BECTHBIE M OCBAHBAKOT HOBBIE KaTETOPHH.
CTanKNBasCh ¢ HEJOCTATOYHO ITOHATHBEIMH 3JIEMEHTAMH TEMEI, CTYASHTHI CTPEMSITCS HaXOIHUTh
OTBETHl MM (PHKCHPOBATh BOIPOCHI JJISI ITOCTAHOBKH H VYSICHEHHS HMX Ha KOHCYIIBTAI[HH C
ITperolapaTeieM HIIH BO BpeMS IIPAKTHYECKOI'O 3aHSITHS.

3aJ1aun caMOCTOATEIIFHOH PabOThI COCTOST B CIEAYIOIIEM:

1. Pa3sBUTE MOrHMYeCKOE H alTOPHTMHYECKOE MBIIIUIEHHE.

2. BripaboTaTthk IepBHYHBIE HaABBIKH MAaTeMaTHYECKOIO HCCIEAOBAHHS ITPHKIAJHBIX
BOIIPOCOB.

3. BripaboTaTe HAaBBEIKH JOBEJCHHS PEIIEHHS 3aadyd JO IIPHEMIEMOrO IMPaKTHYECKOT O
pe3ylbTaTa — 4YHClIa, I'pa(HKa, TOYHOIO Ka4YeCTBEHHOIO BEIBOAA C IIPHMEHEHHEM aJeKBAaTHBIX
BBIUHCITUTEIIFHBIX CPEJCTB, TAOIHII, CIIPABOYHHKOB.

4. BripaboraTh YMEHHE CaMOCTOSTEIRHO pa30bHparhbcs B MaTeMaTHUYECKOM arlapare,
ITPUMEHSIEMOM B JIMTEPATYPE, CBA3aHHOH CO CIIEI[HAIILHOCTRIO CTYIIEHTA.

5. Hayuurs omnepHpoBars aOCTpPaKTHBEIMH OOBEKTAMH M aJIeKBaTHO VIIOTPeOIIATH
MaTeMaTHYECKHE IIOHSTHSA M CHMBOJIBI JJIS1 BBIPaKEHHS KOIMMYECTBEHHBIX H KAYeCTBEHHBIX
OTHOITIIEHH.

CamocrosarenbHasg padoTa CTyJIeHTa II0 VY4eOHOH JHCIMIUIMHE «MareMaTHka H
HH(OpMaTHKa» BKIIOYAaeT TMOATOTOBKY K MPaKTHYeCKHM 3aHSITHSM M BBIIIOJTHEHHE

ITPAKTHYCCKHX BELI[EIHI]IUI:. CaMOCTOATCIIbHOC  H3YVHUCHHC TCM }"‘IE@HGI‘G MATCpHalla IIO

AOKYMEHT TNOANMCAH ‘M HH()OPMAIHOHHBIX PECYPCOB.
SNEKTPOHHOW NOANMChHLIO
Bnapeneu: lLleBayxoea TateAHa AnekcaHapoBHa
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[ImaHmpyeMBle  pe3VyIIbTaThl
oOydyeHHS II0 JHCI[HIUIHHE

Ko, bopmymipopka Kox, ¢hopMmyImHpoBKa HHIHKATOpa (MozyTmo),
KOMIIETEHIIHH XapaKTEPU3VIOIIHE  ATAIlbI
( OpMHPOBAHH I
KOMITETEHIIHH, HHHKaTOpPOB
OIIK-1: CriocobeH | M- 1omx-1 [IprmMenser | Permaer 3a1auH
peIarh 3aJlaui | MaTeMaTHYeCKHI arrapar | IIpodgecCHOHaIbHOM
IIpo¢eCCHOHAIILHOMH aHAJINTHYECKOM TEOMETPHH, | IESTEILHOCTH Ha OCHOBE
NESATENIPHOCTH HA OCHOBE | JIMHEHHOMN arreOpel, | HCITONIb30BAHIS
HCIIOJIb30BaHU A T} PpepeHIHATTBHOT O H | MaTEMaTHYECKOI'O aImapara.
TEOPETHUYECKHX H | HHTETPAIbHOTO HCUHCIIEHHS
ITPaKTHYECKHX OCHOB | (PYHKITHH OJHOH ITepeMeHHOM.
€CTECTBEHHBIX H | U]-2omx-1 [ IpruMeHsIeT
TEXHHYCCKHMX  HAyK, a | MaTeMaTHYECKHMI aIlmapar TEOpHH
TAKKES MATEMATHYCCKOI O (1)}}1-[31[}]}[ HeCKOIIBKIMK
allllapaTa TIEpEMEHHBIX, TEOPHH () YHKI[HI
KOMIUIEKCHOTO IePEeMEHHOT O,
TEOPHHU PSIIOB, TEOPHH
TH( pepeHIHATbHBIX YPaBHEHHIH.
NJ1-30mx-1 [ IprmveHseT

MaTeMaTHYeCKHI dIlllapaT TCOPIIL
EEPOHI‘HGGTEﬁ H MaTeMaTHYeCKOH

CTAaTHCTHKH.
N1-4omx-1 [ IpruMeHsIeT
MaTeMaTHYeCKIII arrapar
YHCIIEHHBIX METOHOB.

2. Ieab M 3212498 CAMOCTOAT €JIbHOH PadoOThI

Benyimasg 1enp opraHuzaiiiy M ocyilecTBIeHHS CPC coBImamaer ¢ IENbI0 O0yUYeHHS
CTyIeHTa — (opmMHpoBaHHe HaOopa OOIIeHAyYHBIX, IPO(eCcCHOHATBHBIX H CIIEI[HaTbHBIX
KOMITETeHINI Oyayiero 6akaiaappa 10 COOTBETCTBYIOIIEMY HAITPaBIIEHHIO ITOITOTOBKH

[Tpu opranmzain CPC BaKHEIM H HEOOXOIHMBIM YCIOBHEM CTAHOBSITCS () OPMHPOBaHHE
YMEHHSI CaMOCTOSATEIBHON PadoThl IJI IPHOOPETEHHS 3HAHHI, HABBIKOB H BO3MOKHOCTH
OpraHM3aIHy Y4eOHOH H HaYYHOH JeSTelIbHOCTH. L]elnbro caMocToSTenbHOH PadoThl CTYAEHTOB
SIBIISIETCSA OBIaJeHHe (DYHJAAaMeHTaIbHBIMH 3HAHHAMH, HPO(eCCHOHAIbHBIMH YMEHHSIMH H
HaBBIKAMH  JESTeIbHOCTH 10 ITPO(IUIIO, OILITOM TBOPYECKOH, HCCIIeZOBAaTEIIbCKOM
NEeATEIIbHOCTH. CamocrosrensHass — pabora CTYIEHTOB CITOCOOCTBYET Pa3sBUTHIO
CaMOCTOST EIIbHOCTH, OTBETCTBEHHOCTH H OPraHH30BAHHOCTH, TBOPYECKOT0 ITOJAX0/IA K PEIEHIIO

mnobmeM vueOHOTO H ﬂﬂﬂd]EGGHDHHJT RHOT'O VIDOBHAL
OJOKYMEHT NOoAarincAH

SNEKTROHHOW NMOAMCHIO
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- CHCTEMATH3allMsI M 3aKpelljiecHHe IIONYYEeHHBIX TeOPeTHYECKHX 3HAaHHH H
IIPAaKTHYECKHX YMEHHH CTYACHTOB,

- VIIyOJIeHHe M PacIIHpeHHE TeOPETHYECKHX 3HAHHI,

- (pOpMHpOBaHHE YMEHHI HCIIOIb30BaTh HOPMATHBHYIO, ITPABOBYID, CIIPABOYHYIO
JOKYMEHTALIHIO H CIIeIIHAILHYIO JINTEPaTyPYy,

- pasBHTHE ITO3HABATEIIFHBEIX CITOCOOHOCTEl M aKTHBHOCTH CTYAEHTOB. TBOPYECKOH
HHHUITHATHREL, CAMOCTOSTEIIbHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,

- (pOpMHpPOBAaHHE CAMOCTOSTEIFHOCTH MBIILIEHHS, CIIOCOOHOCTEH K CaMOPa3BHTHIO,
CaMOCOBEPIIEHCTBOBAHHIO H CaMOpealIH3allHH,

- pa3BHTHE HCCIIeJ0OBATEIIbCKHX YMEHHI,

- HCIIONIb30BaHHEe MaTepHalla, COOPaHHOIO H ITOIYYEHHOI'O B XOJE CaMOCTOSTEIIbHBIX
3aHATHIT Ha CeMHHapaX, Ha ITpaKTHYeCKHMX M JIa0OpaTOPHBIX 3aHATHSAX, IIPH HaIFCAHHH
KYPCOBBIX H BBIOTYCKHOH KBaIH(HKAIIMOHHOH padoT, Mg 3(QQeKTHBHOH ITOATOTOBKH K
HTOTOBBIM 3aYeTaM H 5K3aMeHaM.

3.T exHOUTOrHYECKAA KapTa CaMOCTOHAT eJIbHOH pﬂﬁ OThI CTYICHTA

OO0BEeM 4acoOB, B TOM YHCIIE
Kot Bujg gesTelbHOCTH (actp.)
CTYAESHTOB CpencrBa KoHTakTH
peaIM3yeEMBIX
- TEXHOIIOTHHU ast pabora
ROMITCTCHITH OL[eHKH CPC C Bceero
IIPEIIo1aBa
TeIIEM
1 cemecTp
OIIK-1 IloaroroBka K nekIpsaM | KoMIuiekT 1.215 0,135 1,35
3aJaHHI H
BOITPOCOB IIO
paszjenam
JTU CLIMIUIHHEI
OIIK-1 IloaroroBKa K Komruiekt
nabopaTOpPHBEIM 3aJaHHH H
3AHSITHSIM BOITPOCOB ITIO 3.645 0.405 4,05
paszjenam
JTU CLIMIUIHHEI
OIIK-1 Komruiekt
BrIiomHeHHe 3alaHHH 71 | | |
- - 13.5 1.5 15
KOHTPOIIEHOH PaloTHI KOHTPOJIEHOH
palOoThI
OIIK-1 CaMOCTOSITEIIEHOE Komriuiekt
H3YUYEHHE JIHTEPATYPRI 110 | 3aJaHHH H
TeMaM 1-9 BOITPOCOB TIO 30,24 3,36 33.6
NOKYMEHT NOAMVCAH PasSACHAM
SNEKTPOHHOW NOANUCHIO TUTHHBI
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6 eMecTp 43,6 5&4 54
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OIIK-1 IloaroroBka K nekIpsaM | KoMIuiekT
3aJaHUH |
BOITPOCOB IIO 1,08 0.12 1.2
pas3zienaMm
JTH CLTHIUTHHBI
OIIK-1 IloaroroBKa K Komriuiekt 4,32 0,48 4.8
ITPAaKTHYECKHM 3aJlaHHI H
3aAHSTHSIM BOITPOCOB IIO
pas3zenaMm
JTH CLTHIUTHHBI
OIIK-1 (CaMOCTOSITEIIEHOE Komriuiekt
H3YUEHHE JINTEPATYPRI 110 | 3aJaHHI H
TeMaM 10-26 BOITPOCOB I1IO 0.45 1,05 10.5
pas3zenam
JTH CLTHIUTHHBI
OIIK-1 BrriomHeHHe Komroiekt 13,5 1.5 15
KOHTPOIIBHOH PadOTHI 3aIaHHH 15T
KOHTPOIBHOH
paloTEI
HToro 3a 2 cemectp 28,35 3,15 31,5
OIIK-1 IHoaroToBka K Bompocel k 36,45 4,05 40.5
IK3IAMEHY IK3AMEHY
HUroro 1134 12,6 126

4.Hﬂpﬂ,[[ﬂl€ BbIIOJIHEHHS CaAMOCT OSATEJILHOH pﬂﬁﬂ'l' bl CTYACHT OM

4.1. Memoouueckue ykazanua no pabome c¢ yuebHoil numepamypoil

IIpn pabore ¢ KHHIOH HEOOXOMHMO ITOZOOpaTh IHTEPATYPY, HAYYHTLCS IIPABHIIBHO €€
YHTaTh, BECTH 3aIrmlcH. [[719 mog0opa JIHTepaTyphl B OHOIHOTEKe HCIIONb3YIOTCSA aI()ABHTHEIH H
CHCTEMATHYECKHIT KaTalIOlH.

Ba)XHO ITOMHHTE, YTO Pal[HOHAIbHBIE HABBIKH PadOTHl ¢ KHHIOH - 3TO BCerja OOIbINas
SKOHOMH ST BpeMeHH H CHIL.

[IpapnimbHEIT 1OAOOP VYEOHHKOB PEKOMEHAYETCS IIperofaBareiieM, YHTAFOIINM
JIEKIHOHHBIA Kypc. HeoOxommmas miTeparypa MOXKeT OBITh TaKKe YKa3aHa B METOQHYECKHX
pa3paboTKax 110 JaHHOMY KYPCY.

M3yyasg maTepHan mo yueOHHKY, CIeAyeT IePeXOAHTh K CIEAYIOIIEMY BOIIPOCY TOIIBKO
IIOCIIE TPABWILHOTO VSACHEHHS TIIPEABIAVIIETO, OIMCHIBAsS Ha OyMare BCE BBRIKIAAKH H
BBIYHCIIEHHS (B TOM YHCIE Te, KOTOphle B YYeOHHKE OITYINEHBI HJIH Ha JIEKIHH JaHbI LT

CAMOCTOAT CJIBHOI'O ELIEG,I[EI).

NOKYMEHT NMNOAMNUCAH

SNEKTPOHHOW NOANMMCHIO bIIVIO H BAKHVIO POJIb HI'PACT CaMOCTOATCIIbHAA

Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6
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Ocoboe BHHMaHHe clIedyeT OOpaTHTh Ha OIpeJlelieHHe OCHOBHBIX ITOHITHII Kypca.
CTyIeHT JO/KeH IOAPOOHO pa3zOHpaTh IMPHMEPBI, KOTOPBIE IMOACHSIIOT TaKHe OIpeleeHHS, H
yMeTh CTPOHTb aHaJIOTHYHBIE IIPHMEPhl CcaMOCTOSTeNbHO. HyXHO J0OHBAaThCSI TOUYHOIO
IIPeICTABIEHHSI O TOM, 4YTO H3yyaellb. [l0Ie3HO COCTABISTH OIIOPHBIE KOHCIEKTHI. [IpH
H3YUEHHH MaTepHajla IT0 Y4eOHHKY ITOJIe3HO B TeTpaJH (Ha CIel[HAaIbHO OTBeJeHHBIX ITOTSIX)
JOIIONHATh KOHCIIEKT NeKI[iii. TaM ke clelyeT OTMeYaTh BOIIPOCHI, BBIJEIIEHHBIE CTYASHTOM
JUI9 KOHCYIIBTAL[HH C IIPEIoaBaTelIeM.

BEIBOJIBI, TTIOMYUYEHHEIE B pe3yibTaTe H3YUEHHT, PeKOMEHIYETCI B KOHCIIEKTE BBIIEIITH,
yTOOBI OHH IIPH IePEeYHTHIBAaHHH 3aITHCEH JIYUIIe 3allOMHHAIIHCh.

OIBIT IIOKA3bIBAET, YTO MHOIHM CTYAEeHTaM IIOMOTaeT COCTaBIeHHe IHCTa OIIOPHBIX
CHTHAJIOB, COJIep KaIl[er0 BaKHeHIIIHe H HaHOOlIee 4YacTO YIIOTpeOngeMble (pOpPMYIIbI H ITOHSTHAL.
Takoli JTHCT ITOMOTraeT 3allOMHHTEL (pOPMYIIBI, OCHOBHBIE ITOTOKEHHS JIEKI[HH, a TaKKe MOJKeT
CITY’KHTh ITOCTOSHHBIM CIIPaBOYHHKOM IS CTY/ESHTA.

UTeHHe HaYYHOI'O TeKCTa SBJISIETCS YacThIO ITO3HABATEILHOMN JedaTelnbHOCTH. Ee 1emp —
H3BIeYEHHE H3 TeKcTa HeoOXOMHMOM HH(popMaIHH. OT TOro Ha CKOIBKO OCO3HAHHA YHTAFOIIHM
cOOCTBeHHas BHYTPEHHSIS YCTaHOBKA ITPH OOpaIlleHHH K ITe4aTHOMY CIIOBY (HAHTH HY KHBIE
CBeJIeHHS, YCBOHTh HMH(POPMAIHIO ITOTHOCTBIO MM YaCTHYHO, KPHTHUECKH ITPOaHAM3HPOBAThH
MaTepHal H T.11.) BO MHOI'OM 3aBHCHT 3((PeKTHBHOCTH OCYIIECTBIIIEMOIO AEHCTBHAL

BRIIETISIOT uembipe 0CHO6HbBIE YCIIAHO6KU 6 UIMEHUU HAYUHOZ0 MeEKCmA.

HH(OPMAaIHOHHO-IIOHCKOBEI (3aJauya — HAHTH, BRIAETHTH HCKOMYO HH(pOPMAIHIO)

ycBaHBaroIas (YCHIIHS YHTATelsd HaIlpaBIeHBI Ha TO, YTOOBI KaK MOJKHO ITOITHEE
OCO3HaTh M 3allOMHHTL KaK CaMH CBeJeHHSI H3lIaraeMble aBTOPOM, TaK H BCIO JIOTHKY €ero
pacCcyKIcHHI)

aHAJINTHKO-KPHTHYecKas (YMTATelh CTPEMHTCA KPHTHYECKH OCMBICIHTL MaTepHall,
IIpOaHaTH3HPOBAB er0, OIIPeJeIHB CBOe OTHOIIEHHE K HEMY)

TBOpUecKkas (co3flaeT y YUHTATelsI TOTOBHOCTh B TOM HJIH HHOM BHJe — KaK OTIIPaBHOI
ITYHKT JJI1 CBOMX pacCyKAeHHI, KaK oOpa3 I JeHCTBHS II0 aHAJIOTHH H T.II. — HCIIOIIb30BaTh
CYXKIEHHS aBTOpa, XOJA ero MEICIel, pe3ynbTaT HaOmIoJeHHd, pa3zpadoTaHHYI0 MeTOIHKY,

IOIIOIIHUTD MX, IIOJBEPTHYTh HOBOH ITPOBEPKE).

4.2. Memoouueckie yxazanusa no noo2omoeke K NpaxmiuiiecKum 3aHamusim

l[J'L‘rI TOrO0 YTOOHI IIPAKTHHUCECKIC 3daHATHA IIPHHOCHIIH MAKCHMAJIBHYIO IIOJIB3Y,

HeoOXOMUMO TTOMHHUTh. YTO VITDAKHEHHe H DellleHHe 3aJa4 ITPOBOAATCA IIO BBIMHTAHHOMY Hd
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MaTepHalla C OIpeJleIeHHOH TOYKH 3peHHS (a HMEHHO C TOH, ¢ KOTOPOH OH H3JIaraeTcs Ha
JIEKIHSX) OH OYIET 3aKPeIlLIThCS Ha MPaKTHYECKHX 3aHATHSIX KaK B pe3ylbTraTe 0OCYXKIEHHS H
aHaJIM3a JIEKIMOHHOI' O MaTepHaia, TaK M C ITOMOINBIO PEIIEeHN ITPOOIIEMHBIX CHTYAIHH, 3aad.
[IpH 3THX YCIOBHSX CTYAEHT HE TOIBKO XOPOIINO YCBOHT MaTEPHANI, HO H HAYYHUTCS IIPHMEHAITH
ero Ha ITpaKTHKe, a TakKXke IOIYYHT JOIOJIHHTEIIbHBIH CTHMYI (H 5TO OYEHb BaXHO) IS
AKTHBHOH ITPOPadOTKH JIEKIHH.

ClHenyeT ITOMHHTBL, UTO PEIIEHHE KaXJIOH YUEOHOH 3aJauyl JOIKHO JOBOAWUTBLCS M0
OKOHYATEJIPHOI' O JIOTHYECKOrO OTBETA, KOTOPOro TpedyeT VYCIIOBHE, M II0 BO3MOKHOCTH C
BBIBOJIOM. IIOIyYEeHHEIN OTBET CIeAyeT ITPOBEPHTH CIIOCOOAMH, BHITEKAIOIHMH H3 CVYIIECTBA
OaHHOH 3amaun. I[lomesHo Takke (ecaH BO3MOXKHO) pellaTh HECKOJIbKHMH CIIOCOOaMH H
CPAaBHHTL IIOJIYUEHHEBIE Pe3VyibTaThl. PellleHHe 3ajay JAaHHOIO THIIA HYKHO IIPOAOIDKATEL 10

]'[pHGﬁpETEHII_H TBEPABIX HABBIKOB B HX PCIIICHHIIL.

4.3. Memoouueckue ykazaHusa no camonpogepxe 3H aH il

[Tocne n3y4eHHs OIpeJelIeHHOH TeMBI ITO 3aIlCSIM B KOHCIEKTe H YUeOHHKY, a TaKXKe
pelleHHsI JOCTaTOYHOI'0 KOIHYeCTBa COOTBETCTBYIOIIHX 3aJay Ha ITPaKTHYECKHX 3aHSITHSIX H
CaMOCTOSTEIIbHO CTYIAEeHTY PeKOMEHAYeTCS, IIPOBECTH CaMOIIPOBEPKY YCBOEHHBIX 3HAHHI,
OTBETHB Ha KOHTPOIIbHEIE BOIIPOCHI IO H3YUYEHHOH TEME.

B ciryyae HeoOXOMMMOCTH HY/KHO €Ille pa3 BHHMAaTeIbHO pa300paThcsa B MaTepHalle.

MHorga HexoCTaTOYHOCTh YCBOEHHS TOrO HIIH HHOI'O BOIIPOCA BBISICHSETCS TOIIBKO ITPH
H3YYEHHH JaJIbHEHIIEr 0 MaTepHala. B 3ToM ciIydae HaJl0 BEPHYTHCSI Ha3ajl H IIOBTOPHTH TUIOXO
YCBOEHHBIH MaTepHall. BaKHbIIT KPHTEPHH YCBOSHHS TEOPEeTHYECKOrO MaTepHala - YMEHHE
pelllaTh 3ajayd HIH IIPOHTH TEeCTHPOBAaHHE II0 IIPOHAeHHOMY MaTepHany. OIHAaKO clexyeT
IIOMHHTB, YTO ITPAaBHIILHOE PEIleHHEe 3aJauyd MOKeT IIOJIYYHThCS B pe3yibTaTe ITPHMEHEHHS

MCXAHIHYCCKH 3dYUCHHDBIX QJGPI\{}"JI Oe3 ITOHHMaHH 1 CYIHIHOCTH TCOPCTHUCCKHX ITOJIOKEHHI.

S.KoHTpoJIb caMoCTOATEILHOI padoThI CTY/IEHT OB

B pamMkax peHTHHIOBOH CHCTEMEI YCIIEBAEMOCTDh CTYIEHTOB 10 KaKIOH JHUCIHILIIHE
OLIEHHBAETCS B X0/ TEKYIIETO KOHTPOISI M ITPOMEKYTOUHOH aTTECTAL[HH.
Texymmn KOHTPoOJIb

PeHTHHIroBasi OIeHKA 3HAHMH CTYAEHTAa

‘ No ‘ By nesSTte IbHOCTH CTYAEHTOB CpOoKH KomuaecTBO
| ' ! [IOKYMEHT MNOAOMNWCAH BBITIOITHEHH A OaJIIOB
SNEKTPOHHOW NOANMUCKHIO
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2.| JTaboparopHas pabota 7 14 Hemens 20

3.| KoHrposrwHasa padora 16 Hexens 20
Hroro 3a 1 cemectp 55

1. | IIpakrnueckas pabora 4 8 Hexens 15
2. | IIpakrnueckas pabora 7 14 Henens 20
3. | KoHTpomsHas padora 16 Henmems 20
Hroro 3a 2 cemectp 5§

6. CIIHCOK JIHTEPATYPhI

6.1. IlepeyeHn 0CHOBHOM JIMTEPATYPLI:

l1.I'ycak, A. A. Bricmasg maremaTtnka. Tom 1: yueOHMK / A. A. I'yvcak. — MHHCK:
TerpaCucremc, 2009. — 544 ¢. — Pexxam moctyra: http://www .iprbookshop.1/28059 html
2I'ycak, A. A. Bricrmag matematuka. Tom 2: yuyeOHmk / A. A. I'ycak. — MHHCK:

TerpaCucremc, 2009. — 446 ¢. — Pexum goctyma: http://www .1iprbookshop. /28060 .html
6.2. Ilepeyenn JOMOJIHHMT €JILHOH JIMT €EPATYPLI:

| MTHOAuMBHAVAIbHEIE 3aJaHIs IO BRICIIEH MaTeMaTHKe. HacTe 1. JIMHeNnHas H BeKTOpHAaA
anreOpa. AHaMTHYecKasd TeoMeTpHI J(nddepeHImanbHOe HCcUHCcIeHHe QYHKIMH OXHOIM
nepeMeHHOH: yueOHoe mocoOne / A. II. Pgoymko, B. B. BapxaroB, B. B. JlepxaBen, U. E.
IOpyTh, mox pemakipien A. II. PaOymmxo. — Munck: Beinmiimag mkoma, 2013, — 304 ¢. —
Pexxrv goctyma: hitp://www .iprbookshop.1u/20266.html.

2 MHauBHyalIpHbBIE 3aJlaHH IO BBICIIEN MaTeMaTHKe. YacTe 2. KOMIIIIEKCHEBIE 4 CIIA.
HeorpeneneHnsle H  OIpeelIeHHbIE HMHTerpaibl. OYHKIMH HeCKOIBKHX IEPEeMEHHBIX.
OOBIKHOBeHHBIE JH(](epeHIHalbHbBIe YpaBHEeHHS. yueOHoe mocobue / A. II. Padoymko, B. B.
bapxaroe, B. B. Jlepxagen, U. E. IOpyre, mox pemakipen A. II. Pabyiuko. — MHuHCK:
Brinimias IIKOJIA, 2014. — 397 C. — Pexuim IOCTVIIA:
http://www.iprbookshop.ru/3548 1 .html.

3 UHauBHAVAIIbHEIE 3aaHHMS IO BEICIIEH MaTeMaTHKe. HacTh 3. Psanel. KpaTHEBIE H
KPHBOJIMHEHHEIE HHTErpalbl. DIeMeHThI TeOpHH 11014 ;. ydeOHoe nmocobue / A. I1. PsgOymko, B.
B. bapxaros, B. B. [epxasen, U. E. IOpyre ; nmox pemaximen A. II. PaOymmko. — MHuHCK:
Breimaiimrasg mxoma, 2013. — 367 ¢. — Pexam goctyma: hitp://www.1prbookshop.m/2021 1.html.
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I.HE.]'IH, 3aJa'id, peaJii3YEMbIC KOMIIET CHIIHH

1. les1b 1 323249 H3YYeHHSA JHCIIHILITHHDI

[lenp aHCIFOUIMHEL (QopMHpoBaHHE HabOopa oOOIIenpo(ecCHOHAIBHBIX KOMIIETEHIHI
OaxajaBpa I10 HarpaBJIeHHIO ITOATOTOBKH 08.03.01 «CTpOHTEILCTRBOY.

3aayd OCBOEHHS JHCLHIUIMHEL,  (DOPMHPOBAHHE IIPeJCTABIIEHHI O POIH H MeCTe
MaTeMAaTHKH B COBPEMEHHOM MHpe, 53Talax pPasBHTHS, YHHBEPCAIBHOCTH €€ IIOHATHH H
IIpeJicTaBIIeHHI;, (POPMHpPOBAHHE YMEHHH KOHCTPYHPOBAaHHSA H aHaIH3a MaTeMaTHYeCKHX
MOJIeIell 0OBEKTOB, CHCTEM H IPOIIECCOB ITPH PeIIeHHH 3ajJa4d, CBSI3aHHBIX cO cepor OyayIeH
NTpo)eCCHOHATIBHON JeATelIbHOCTH, OBIaJleHHe HaBBIKAMH TOYHOIO H C)KaTOro BBIpaKeHHS
MAaTeMAaTHYECKOH MBICIH B YCTHOM H IIHMCBMEHHOM H3JIOKEHHH, C HCIIOIb30BaHHEM
COOTBETCTBYIOIIEH CHMBOJIHKH.

B pesyabTare 0CBOEHH S JUCIHHILINHBI CTYAEHT bl JOIZKHDI:
3HATBH:  OCHOBHBIE  IIOHSTHS ~ AHAJMTHYECKOH  TE€OMETPHH,  JIMHEHHOH  aireOpel,
THdepeHIMATPHOTO H HHTETPAIbHOIO HCYHCIeHHS (QYHKIMH OJHOH IIepeMeHHOH, TEeOpHH
(PYHKIITHH HECKOIIBKHX IIePeMEHHBIX, TEOPHH (PYHKI[HI KOMIUIEKCHOTO IEPEMEHHOI0, TeOPHH
PSIOB, TeOpHH IH(]pPepeHIHAIbHEIX YpPaBHEHHI, TEOPHH BepOSTHOCTEH H MaTeMaTHYeCKOH
CTAaTHCTHKH, YHCIIEHHBIX METO/OB.
Ymerb: 3(peKTHBHO HCIIOB30BaTh METOABI aHATHTHYECKOH I'€OMETPHH, JITHHEHHOH anreOpsl,
THdepeHIMATPHOTO H HHTETPAIbHOIO HCYHCIeHHS (QYHKIMH OJHOH IIepeMeHHOH, TEeOpHH
(PYHKIITHH HECKOIIBKHX IIepeMEHHBIX, TEOPHH (DYHKI[HII KOMIUIEKCHOIO IepeMeHHOr'0, TEOPHH
PSIOB, TeOpHH IH(]PepeHIHAILHEIX YPaBHEHHH, TEOPHH BEPOSTHOCTEH H MaTeMaTHYeCKOH
CTaTHCTHKH, YHCJIEHHBIX METOJOB. IIPH PpelleHHH 3ajJay, CBSI3aHHBIX CO CcepoH
Ipo()eCCHOHATIBPHOH JAeATEIbHOCTH.
Bu1aerb: HaBBEIKaMH HCITOIIB30BAaHH S METOMOB aHAIMTHYECKOH TeOMETPHH, THHEHHON areOpshl,
TH(GepeHIHAIPHOTO H HHTETPAIbHOIO HCYHCIeHHS (PYHKIMH OJHOH IIepeMeHHOH, TeOpHH
(PYHKIITHH HECKOIIBKHX IIePeMEHHBIX, TEOPHH (PYHKI[HI KOMIUIEKCHOTO IIEPEMEHHOI0, TeOPHH
PSIOB, TeOpHH IH(]pQepeHIHAIbHEIX YPaBHEHHH, TEOPHH BEPOSTHOCTEH H MaTeMaTHYeCKOH
CTaTHCTHKH, 4YHCIIEHHBIX METOAOB IIPH PelIeHHH 3aJay, CBSI3aHHBIX CO C(Qepoi
1Ipo)eCCHOHATIBHOH JAeSITeTbHOCTH.
PeanmsyeMass KOMITETEHI[H:

IInaHHpyeMbI€ pe3yIbTaThl
Ko, hopMy THp OBKa 00y UeHHA I10 JHCILHIUTHHE
KOMITETEHI I Ko, popmympoBKka HHHKaTOPa (MOIyJ110), XapaKTepH3VOIIHE
3Tarb! (POPMHPOBaHHA
KOMITETEHIL[HI, HHIHKAaTOPOB

OIIK-1: Crioco0eH pemaTh H-lonk1 IlpymeHsaer maremaTHuecKHid | Pemaer 3a7iauH
3a71aH I1p opeccHOHAIBHOH armapaT  aHaJIHTHYECKOH  reoMeTpHH, | rpodeccHoHaIbpHOH AeATENbHOCTH
IeATe]IbHOCTH Ha OCHOBE JHHeHHOoH anredpel, qH(depeHIHanbHOrO | Ha OCHOBE HCIIO/Ib30BaHHA
HCII0/Ib30BaHHA TEOP €THYECKHX | H HHTErpaJbHOI0 HCYHCIEHHA (PYHKIMH | MaTeMaTHYECKOro aririapaTa.
H IPaKTHYECKHX OCHOB OIHOH I1ep EMEHHOH.
€CTECTBEHHbIX H TEXHHYEC KHX H-2onk-1 IIpHMeHAET MaTeMaTHYECKHIT
HavK, a TakKe armapaT TeOpHH (YHKIHH HECKOJIbKHX
MaTeMaTHYECKOTO arrapaTa Tep eMeHHBIX, TEOPHH (PVHKLIHIT

KOMIUIEKCHOIO  TIEPEMEHHOI0, TeOpHH

psgoB,  TeopHH  AHG(depeHIHATLHBIX

VP aBHEHHH.

H-3onk-1 IIpuMeHAET MaTeMaTHYECKHIT

armlapaT  TEOpPHH  BepoATHOCTEH  H

MaTEMaTHYECKOH CTaTHCTHKH.

Hl-donk-1 lIpumeHAeT MaTeMaTHYeCKHI

NOKYMEHT MNOANUCAH “TOJI0B.
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2. @opMYIHPOBKA 3aJAHHU A
Konrposmnas padora (1 cemectp)

Jamanue 1.
J{aHbI BEKTOPBI Ei(al:,ﬂ:j%), g(blrb::-b )’ E(CPC::,C 1 5(‘5‘{1:d::d3) B HEKOTOPOM

Oasnce. [IokazaTrh, UTO BEKTOPEI a,b,c o0pasyroT 0asuc M HAHTH KOOPAHHATHI BEKTOpa ds
3TOM OasHce. CHCTEMY JIMHEHHBIX VPAaBHEHHI PEIIHTE IT0 METOAY 1 aycca.

1. ::_1'(1;2;3), E(—1;3;2), 5(7;—3;5), 3(6;10;17).
i(4:7:8), b(9:1;3), &(2:—4:1), d(1;—13;—13).
i(8:2:3), b(4:6:10), ¢(3:—2:1), d(7:4:11).
a(10;3:1), b(1;4;2), &(3;9;2), d(19;30;7).
a(2:4;1), b(1;3:6), &(5:3:1), d(24;20:6).
d(1;7:3), b(3:4;2;), &(4:8;5), d(7;32:14)
&'(1;—2;3), 5(4;7;2), 5(6;4;2), 3(14;18;6).
i(1;4:3), b(6:8:5), ¢(3:1:4), d(21;18;33)
i(2:7:;3), 5(3;1;8), c(2:—7:4), 3(16;14;27)
10. a(7:2:1), b(4:3:5), ¢(3:4:—2), d(2:—5:—13).

XN N s BN

Jamanue 2.
Tana matpuna A. Hajita matpuiry A~ o6patHyro ganHoi. ClenaTsh IIPOBEPKY, BEIUHCIIHB

npomsBefeHie A - A’

3 2 1 1 —2 3
1. A=l2 3 1 2. A=|2 3 —4
4 —3 2 11 2
3. A=|2 5 -3 4. A=l2 -1 2
S5 6 =2, 4 1 4,
2 —1 —1) 3 4 2
5. A=|3 4 -2 6. A=|2 -1 -3
3 -2 4, 15 1,
NOKYMEHT NoanncAH

SNEKTPOHHOW NOAMUCLIO
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6

Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022
134



1 1 —1)

7. A=|8 3 —6
4 1 -3
(7 =5 0)
9. A==4 0 11
. 2 3 4
Jamanue 3.

1 —4 -2
8 A=|3 1 1
3 -5 —6)
1 2 4
10. A=|5 1 2
3 -1 1

Haittu npesienpl (PYHKIHI, He TTOIb3YSICh ITPaBHIIOM JIOITHTaIIL.

2 |
. a) ]jm2x2—3x+l ;
x>0 3xT + x+4
o bm 2 —/x ;
=4 \J6x+1-5
x—1
o) mﬂ[Zx—S]
=\ 2x+95
) a) . S5x —2x+l;

x—o Jx” + x—3

VI+x—49—x

lm .
B) 0 x° +6x
o (3x+2)°
lm
'I[) 1‘—:*:0[3_1:4}
3—2x—x"
m :
: Ej')f‘Hm.:!cr‘j-ntfil.x:wtl
. 3x—23
E) lllTl .?'C

2
5)lim 3x 2—51:—2;
=2 2x"—x—06
) lim l—cosb6x

=01 —cosdx

2x" +15x+25

3

0) Im -
x=-5 5—4x—x"

. s 3x+sm Sx

r) m :

x—0 6x

6)ﬁm.4xi+7x+3;
=1 2x" +x—1
. 10x”

r) m ;

x=0] — cosx
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V5-x—43+x 3xigx

E)hm 2 ;' T)hm .2

x=l X—X =0sm -~ Xx

3-x
2x+5

hm
'I[) T%m(lej

O 2x X — 2

5. 2 lm === 5 m XX~

=4 xT —2x — 8

lm Xigx

oo 34 x —4x”

. NT+x—-NT—x

lmm :
B) 10, 5y r) r—o] — cosX
2 x+1
Sx—1
lim
A ‘f—}m(5x+ 4]
ox  —Tx+1 X" —2x+8
6. 2) Im — ; ) Im — :
oo 3x” +x+ 3 x=>292x" +5x+ 2
N, _Ja_ . COS X —COS’ X
o) lim 4+xﬁ 4 x; r)llm : ;
x>0 3x” +x x>0 4x-
. 3x +5x+4 C 3x —2x-1
7. hm —— ; 6) Im — ;
)t 2x" —x+1 ) 3o X~ —4x+3
Vx> -7 -3 4x°
. x —7— .
p) lim —— ; ) IIm

-
x=>0] —cosdx

3 2
. 2x —2x+1 . 6—x—x
8. a) m 5 : 6) lm > ;
=0 3x” +4x+ 2 x=>33x" +8x —3
2
" 3x-3 . 8x
B n 3 I) - ) *
)xﬁl V8L —3 )I_}USI[I Sx
dx+1) "
. X
) m{ A }
- x—3
. 5-2x-3x° _ x*—1
9. 2) M — : 5) m — :
Y30 s~ 1 aa 1 2 =1 5y —4x—1
AOKYMEHT NoarmmCAH
SNEKTPOHHOW noarinCbio ' 2 3}:
Ceptuchukar: 12000002A633E3D113AD425FB50002000002A6 ]]l'l'l g
Bnapeneu: lLebayxoea TaTekAHa AnekcaHopoBHa I‘) +—0 10 xl
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10.

CepTtudmkar:
Bnageneu;

(5 =2\T*
hm
2) rw[sxw]

[Th CXeMAaTHYHO I'Pa(HK (VYHKI[HH.
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. x —3x+4 ‘ x3+2x—8_
2) m — ; 5) Im :
e 2x° + 5x—1 =2 8 x)
. 2x R
5) Im ; r) hm x"ctg~3x;
010+ x —+/10— x =
4-x
o [x—=2
) Im
x—o| y 4 3
Jamanue 4.
HaiiTH mpoH3BOIHEIE CIeAYIOITHX () YHKITHI:
. > 1+ x° .
l.a)}r:amamh—\/l—%“; 6);9:[ a ]; g)x=a-cost, y=b-smt
X
Jx 1+ sin3x ) ,
2.a)y=2""; b6)y= —— e)x=In(1+r7), y=t
I—sm 3x
3.a)y = xt e O)y= vl—Flﬂ *x; e)x=1-cos?2t, y=2+sn 2t
sin 1, 1
4.a)y =+1+e"; 6)y:%m x; e)x=—t1", y:—r3+r
COS X 2 2
2x . 3 1 f—]
S.a)y=e" -sinx; 6)y=arctg” x; 8)x=-, y=—
! !
1_ . 3
6. a)y = (x+1)arctg Jx: O)y = \E; eg)x =In(cos t), y=sin"t
1++/x
x 2 3 1 3 1 2 1 2 ]
T.a)y=e" cos3x; O6)y=In"(x"+1); e)x=—t"+—t"+1, y=—1t"+-
3 2 2 t
8.a)y=x"In(x*+1); 6)y=4tg2x; e)x= e V= t-e'
9.a)y =(x+1)-x* +1; 6)y= et T g)x=Int, y=t +1
[
- 1 3 2 _x* 1, 1,
10.a)y = CDSZI—ECDS 2x;0)y=(x"+4)-e”" ;6)x= Er +1, y= 5: —1
[NOKYMEHT MNOANWUCAH
SNEKTPOHHOW NOAMUCHIO -
12000002A633E3D113AD425FB50002000002A6 BIISETCS T JaHHAsA (QYHKIHS HellpephIBHOH. B
tebayxopa TaTbaHa AneKkcaHapoBHa DYKe HaHTH ee Ipcaciiel CIICBda H CIIPpdBa,



1 x+4 x<—L o — X, x =0
fla)=qx"+2, —l=x<l f(x)=<smx, O<x<um,
2.3'6., x =1 x—2 X =
2 7. o
X+ x=-1 —(x+1)
* - : . P : . )
flxo)=1x"+1 -lexzl, fx)=4 (x+1)F. -1«
— X+ 3., b | i X,
3 , ] )
% x =0, - x, x <0,
- - L ] -
f (:‘-*) — 3 (LI— 1 } o OD=x< 2, f(x)=1 tgx, OD<x< e
x -3, x =2 2, x::-i.
X h .
4 o o
COS X, v =0, 2x, x <0,
: oo : | f(x)=¢ x*+1, 0<x<l,
‘/;{- (:ﬁ.‘) — < X + l_JI {_} < X < l-, 2:' . 1
X, x =1
5 0 " 2, x <0,
_-T1 Y 4 ). .
y, S (x)=1 \/;:. 0<x<4,
— 0=y =2
f(ﬂ T e 1, x=>4
y+1, X =2

KonrpoJsmnas padora (2 cemectp)

BAPHWAHT 1
2 . 3
L. j‘:"’f?dx 0. Iﬂdx 3. | v 4. ft’“
x -1 Jx X" +2x+3 ﬂ;+3x
dx

dx dx
Ixarfrgxdx 6.J‘ — 7._[ S.I -
sin * x A+ x)Vx2+x+1 sin x + COS x
V2+ X
Icnsxcns 3xdx 10. I dx
X
5 xT oy
11 Hatrtu mmorrans Aumurrca + =1
NOKYMEHT MOAMNUCAH
SNEKTPOHHOW NOANUCHIO oo
Ceprucpuiar: ~ 12000002A633E3D113AD425FB50002000002A6 pIHOHAON 1 = a(1+c0sp).
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e’ +1

13. Hantu jymHy Qyri KpHBOH y = In oT TOYKH M, ¢ aOciccon x, = a A0 TOYKH M, C

e —1
a0cIHccon
x,=b (b>a).
14. Beryucimite 00BeM TelNa, OrPaHIYeHHOIO ITIOBEPXHOCTRIO, 00pa30BaHHON BpallleHIHEM BOKPYT
ocH Ox

aCTPOHIBI X* + y
15. Permuth guddepeHIMaIbHble YPaBHEHH S

1) 2xy/1= y2dx+ ydy=0

2) 4xdx - 3ydy = 3x>ydy - 2xy>dy:

ed | b
|t

Tt

— .

16. BEIYHCIIMTE IUIOIIAAb ITIOBEPXHOCTH, 00Pa30BaHHOH BPAIlEHHEM JIYIH ITHKIOH/IEI
x=a(t—smt),

y = a(l —cost) Boxpyr ocu OX.

17. Koren, mMeroniil (oopMy ITOTyIIapa pajgHuyca r, HalloJJHeH BooH. Kakyro paboTy
HeoOXOaNMO 3aTpPaTHTh,
yTOOKI BRIKAYaTh BOAY M3 KOT/Ia?

T
2

In(sI
18. Mccrnemorath CXOAMMOCTE HHTETpalla I (sm_x) dx
0 '\/;
BAPHUAHT 2
5 .
x —x+1 dx xdx
1. dx 2. [exp(+/x)dx 3. 4. 5.
'[ x> +1 I P(x) J‘l-l—.l'} IIJH/E
d e
I 1 0. ISiIl 2xcos dxdx 7. Jl-\/l +sin xdx S*J.e““‘" sin 2xdx 9.
Vax® +2x+1
dx dx
10.
I\/l+x—x1 J.Eﬂx+l+1
5 5 5 8a’ 5
11. HajiTh rmommaab (Urypel, OrpaHHYeHHOH THHHEH v = 1 4a) H €€ aCHMIITOTOH.
x +4da”

12. HaiiTH romans pHrypsl, OrpaHHYEHHOI aCTPOHAON X = acos ¢, y=asin’ t.
13. HaiiTh qIIHHY IyTH KPHBOH © = 2asin ¢

14. Beruricrh 00BEM Tela BpalllCHH A, OI'PAHHYCHHOI'O ITOBEPXHOCTAMH ITOJIVUCHHBIMH ITPH
BpallCHHIH

OTPE3KOB IIMHHIL V=€

A

, ¥=0, 0< x < o Bokpyr ocu Ox u Oy.
15. Pemmuth mudepeHtmanbHble YpaBHEHHS
1) (x* - Ddy +(1- yl)dx = ()

2) A4+ }fjdx— ydy = xj}fd}f;

16. Berunicimrs 00beM Telna, OrPaHHYEHHOT' O ITOBEPXHOCT SIMH — + PER =1, z==c
a ) C
AOKYMEHT NOAMACAH roOBI HAChINMaTh Ky4y ITecKa KOHHYECKOMH
ANEKTPOHHOM NOANUCKHIO _9
CepTudpukar:  12000002A633E30D113AD425FB50002000002A6 CTb IIECKaA } = <.
Bnapeneu: lLebayxoea TateAHa AnekcaHapoBHa
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+o i

18. MUccmeqoBaTh CXOAMMOCTh HHTErPaAla Il T (n=0).
o 1+ x"
BAPHUAHT 3
4 : ) d
1. I I,, d‘l_’ 2. Im(l+ \E) dx 3. Iﬂrcfgx‘cix 4, I : J.
x +1 x+/x \/;('lJr.x)
d S xdx d

J- dx 6 J~ ,;,I 7 J-cm.x g _[ _ X ,;, 0

x/3+2x—x3 (I+x)(x" +x+1) cos x +1 SIn ~ xCoS$”™ X

1

J'[I_Jrﬂjdx 10. [Valt+2¢x) ax

x —

11. Haiftu roromams GHIYpL, OrpaHHYeHHOH KpHBoil v = x° In x 1 ocbro OX.

12. Haith moomaze HIYpEI, OrpaHHYeHHOH YIIMTKOH [lackansa r = 2a(2+coso).

13. Jlokasarp 4TO JJIHHA IIHIICA X = \/5 sin f, y = cost paBHa JIMHE OJHOH BOJIHEI

CHHYCOHJIBI Yy = COS X.

14. BeruucmiTh 00BbeM Tella, ITOIYUYeHHOT O BpamieHHeM BOKPYT ocH OX ITJIOCKOH (PHTYPHL,

Or'PaHHYEHHOH

raep6onoi x° —y- =1 nnpsamoit x=a+1 (a>0).

15. Penmuth gudepeHIanbHble YPaBHEHH S

1) fdy+(y—5)dx = ();

2) X°y’y' +1=y;

16. BEIYHCIIMTE 00BEM TEJIa, OTPAHHYEHHOT O ITOBEPXHOCT SIMH I,_, + ';; —=1, z= E.I', z=0.
a- - a

17. OnpeaemnTs CHIIY JaBIeHHS BOJBI HA BEPTHKAJIBHYIO IUIOIAAKY, HMEIOIYIO (hOPMY

IIOIYKpYyTa paguyca a , JHaMeTP KOTOPOro HaXOJUTCS Ha IIOBEPXHOCTH BOJIHI.

T dx
18. MccemoraTh CXOAMMOCTE HHTETpaia I :
0 '\i.l'} + X

BAPHAHT 4
4 2 : d
1 j3‘x UELIRL PN 2. [+ 3. o 4. dx 5.
x +1 X +x° I—RE x/4+2x—x1

dx
I-z 3
SIn XCOSs X

In( x++1+ x7)

ﬂ dx
6. _llm“J“’:_)dI - Isin x+Cosx > I Vi+ x°

0. Isin xsin 3xdx 10.

IE"' sin xdx
. . Xty .
11. Haittn romaas (pUIYphI, OrpaHHYeHHOH THIIepOOIoH — — Y =1, ockro OX H IIPSMOH
72 2
v=c (¢>0).
AOKYMEHT NMOANUCAH OIHOHAOH 1 = a(l-coso).
ANEKTPOHHOWM NOANUCHLIO >
CepTudmkar; 12000002A633E3D113AD425FB50002000002A6 3
Bnapeneu: lebayxoea TareAHa AnekcaHopoeHa a.
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14. Beruucimite 00BeM Tenna, 00pa30BaHHOIO BpalllcHHEM OJHOM apKH I[HKIOH B
x=a(t—smnt),

y = a(l —cost) Boxpyr ocu OX.

15. Permuth pudepeHIMaIbHbIE YPaBHEHH S

1) (x* + x)dy = (2y + 1)dx;

2) (e** +5)dy + ye ™ dx = 0;

g g

Xy

16. Beruucimite 00BEM Tena, 00pa30BaHHOIO BpalllcHHEM 3IUIHIICA — + y =1 BOokpyr ocu Oy.
7 >
17. OrnpeaemuTs CHIIY JaBIEHHSI BOIBI Ha BEPTHKAIBHYIO TPEYIOIBHYIO IIIOINAAKY, OCHOBAHIE
KOTOpPOH a
PacrionokeHo Ha IIOBEPXHOCTH BOJIBI, 4 BEICOTA PaBHA /.
18. MccemoraTh CXOAMMOCTE HHTETpaia J'Hm . dx
0 X
BAPHUAHT 5
x dx dx xdx dx
L : 2. [— 3. [— 4. | 5.
a+ax- I-x Va— x \/xz+2x—l
_[ dx
1+ sin” x
. 2 . - . X—= l .
6. Ian:sm xdx 7. ICDS‘ xsin * xdx 8. Ie" sin xdx 9. I dx 10.
2x—1
_[ dx
d+3cosx

11. Haiits roromazns (GHIYpsl, OrpaHHYEeHHOH KyOM4ecKOoil mapaboloil y = x° M ITPSIMOIT
y=2x.

e e e g §
12. Haliti mmromaae GHIYPEL, OTPaHHYEHHOH JIEMHHCKAaTOH r~ = a” cos2@.

X
13. OnpegermTh JIHHY IYTH HeITHOH THHHH y = ach(—) MeXIy IpSIMBIMH X=—ad H X =da.

o
14. Beruucianure oObeM Tejla, 00pa30BaHHOIO BpallleHHEM 3IUIHIICA x; + ; ,, = 1 BOKPYT OCH
a
OX.
15. Penmmits muddepeHIaTbHEIE YPaBHEHHS:
l) yr — Ex—i}-;

2) X4/3+y dx+yv1l+x°dy=0;

) ) g ) ) )
16. Beruucianures oOBEM TEJIA, OTPAHHYEHHOIO IIOBEPXHOCTAMH X~ + V' +2z" =a”, x "+ y = ax.

17. OnpeaemnTs CHITY JaBIeHHS BOJBI HA BEPTHKAJIBHYIO TPEYTOIBHYIO IIIOINAIKY C BEICOTOH
/i , OCHOBAaHHE KOTOPOH a IMapauielbHO ITOBEPXHOCTH BOBI, a IIPOTHBOIIONIOKHAS BEPIIHHA
HaXOJHUTCS Ha ITIOBEPXHOCTH BOJBI.

+C0

exp(—x
18. MccemoraTh CXOAMMOCTE HHTETpaia I p( )d,::
X
NOKYMEHT NoanucAH
SNEKTPOHHOWM NOANUCHLIO
Ceprtudukar:  12000002A633E3D113AD425FB50002000002A6 AHT 6
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dx e’ +1
* J.x\/3x2—2x—l > J.ﬁ"r_ldx

0. '[w‘f-l-;xz

I. I,mrcr,rdx 2. II _I+3dx 3. J.,rxf.-:.c—,l:dx

x' -1

dx 10.

In(1+ x*) dx dx
6. [———dx 7. | 2 8. [—
X I1+3cos” x 3sm x+4cos x

J-dx
4

x -1
1 1. BEIYHCIIMTE IUTOIAAb, OTPaHHYEHHYIO JIMHISIMI: yz =x', v=8, x=0.
12. Haitn moiomaze UIYPhL, OTPaHHYEHHOH I = acos2g.
13. OnpenenuTs LIHY AYTH KPHBOIT MeXKIy TOUKAMI ITepecedeHHs ¢ ochio OX: x =1,

1(t* —3)
y= *
3
14. BeruncmmTh 00beM Tella, 00pa30BaHHOI O BpallleHHeM (PHI'YPBI, OrpaHHYeHHOH JIHHHSIMH
1 7
2 _ 2= g2

x=a’, x=—2a BOKpyT ocH OX.
15. Penmmts audpepeHIMaIbHBIE YPAaBHEHH .

1) X+xy ==(y+Xxy)y’

2) X4/6 +y dx + yV5+x7dy =0;

16. BeruucimiTe 00BEM TeNa, OrPaHIYEHHOIO SIUTHIIT HYeCKHM ITapaldoIOHIOM Z = 2 + H

INIOCKOCTRIO  z = 1.
17. B mpmmuHApe o4 BpallleHIEM HaXOAUTCS BO3AYX o0beMa V,, IIOJ JaBIEHHEM F, .

OrnpeaermiTh paboTy H30TEPMHYECKOIO CKAaTHS BO3AyXa 10 o0beMa V, .

+00

X
18. Mccrnemorath CXOAMMOCTE HHTETpalla I \/7
1+ x°

BAPHUAHT 7
x'dx arcsin X dx e dx
1. |= 2. 3. 4, |— 5. [exp(—+/x)dx
Ix‘+2 jﬂ../l+x J.(x_l)\/f_g_x Ie"—] I

[

1 + d
6. * ax 7. [V1=sin xdx 8. COSX 4 9. ,,.,‘x 10.
3
2—x sin ' x X +x +2x+2

_[ dx
34+ cosx
1 1. BRIYHCITITS IUTIOIIAAL, OrPAHIYEHHYIO JIMHHSAMH Yy = x> +4x, y=x+4,

12. HaifTu mromaas (GHTYphI, OrpaHHYeHHOH KPHBOI = asin 3¢ .

t° t’

13. OmpenemiTs JJIMHY IYTH KPHBOH X = ra y=2- n MEKIY TOUKAMH IePeCeYeHH I ¢ OCIMI
1

KoopauHat (7, =0, ¢, =8%).

14 RruuuemuTe o RenM TATa  0ONaRORAHHOTN RNAI[EHHEM (1)}1:[*};1)51 DI‘pElHIIlIEHHGH TTHHHSANIL

ONOKYMEHT I'IDﬂI'I MCAH
SNEKTPOHHOWM NOANMUCHIO %
Ceptucbmkar: 12000002A633E3D113AD425FBS0002000002A6 |
Bnapeneu: lebayxoea TateAHa AnekcaHapoBHa
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1) tex sin” }"dK—Fl:ﬂﬁz X -ctgydy = 0;
1 —x

Z)yy +1:0,
-y’
Ij y?
16. BEIUHCIIHTE 00BEM Tejla, OrPaHHYEHHOIO ITapa0oIoHI0oM 27 = 1 + H KOHYCOM
X~ 2 5
12 =2
4 9

17. BeruucimiTh paboTy, KOTOPYRO HeOOXOIMMO 3aTPaTHTh Ha BRIKAYHBAHHE BOABI X IIOIYIIIapa
C pagHycoM R .

xdx
18. Mccreqorark CXOAHUMOCTE HHTErpala I

0 '*,‘,I'1—|—Jl;?4

BAPUAHT 8
| l-cosx i (x— 3)dx
1. dx 2. | x(artgx)"dx 3. 4. 5
I1+C[}Sx I J.‘\/I—Z.I—.IE J.E'r'\/l—g_z'r
dx dx Jx _
6. 7 8. . [1g°xd
II‘/IE_HE J.lerd J.[PFI) I(Siﬂ X +cosx)’ ) Irg rax
dx

10. |
S+4cosx
11. BRIYHCIHTD TUIOMIAAb, OFPAHHYEHHYIO IHHISIME vy~ = 2 px, X = h.
12. Haliti mmmomaae (GHIYPEL, OrpaHHYEHHOH KPHBOH I = a cos3.
13. OnpenemiTs JJIMHY IYTH KpHBOH 1 = a(1-cos30).
14. BeruncmTh 00beM Tella, 00pa30BaHHOIO BpallleHHeM IUIOCKOH (PHI'YPBI, Or pPAaHHYEeHHOH
TeTseil KpHBOH x = 2t —t°, y = 4¢ —t° BOokpyr ocH OX.
15. Permuth pudepeHImaIbHble YPaBHEHH S
D) 2xy' +y° =1;
2) y(4+e*)dy—e'dx =0;
16. BEIYHCIIHTE 00BEM Tela, OrPAHHYEHHOTO [TOBEPXHOCTSIME X~ +2° =a’ H y* +z° =a’.

17. IlnmactnHKa, mMeromas popMy SIUIHIICA C OCAMH 2a H 2b (a > b ), HAIIOJIOBHHY ITOr Py KeHa
BEPTHKAJIBHO B BOJY, TaK 4YTO MaJlasl IDIOCKOCTH JIEZKHT Ha ITOBEPXHOCTH BOABI. BEIYHCIIHTD
IaBJIIEHHE Ha INIACTHHKY (IIJIOTHOCTBIO BOABI 0 )

._|

¢ dx
18. MccimegoBark CXOAUMOCTE HHTErpaia I -
s (x—1)°
BAPHUAHT 9
l+sm x 3x—1)dx s
I —dx 2. I(am%m x)\dx 3. I ( ) 4. Ie" sin ~ xdx S.
I=sm x Vi + 2,1: +2
dx dx dx
[ f, 6_[{ - : 7. | f’J_” 8. [—— o
ol 2, 2 r + r + r .- h SN x
,EIDH‘J"MEHT NoarnnucAH (\/;_i_ x7)
SNEKTPOHHOW NOANMUCHIO
Ceprucukar; —12000002A633E3D113AD425FB50002000002A6 —
Bnapeneu: Webayxoea TateAHa AnekcaHapoBHa X

=2x+4, x=0.
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12. Haitth momags (pUIYPEI, OTpaHHYeHHOH KPHBOH I = 3 + 2CO0sS0.

13. OnpeaemuTs AIHMHY IYTH KPHBOH V = In X OT ToukH («@;ln \E),I[G TOUKH (\/g;ln \/g).
14. BEIYHCIIMTE 00BEM TEJIa, OTPAHHYEHHOI'O ITOBEPXHOCTRIO, 00Pa30BaHHOH BpalllcHHEM

_ |
KPHBOH V = — BOKPYT €€ aCHMIITOTBHI.
1+ x°
15. Permuth pudepeHImaIbHble YPaBHEHH S

odx dy
1) Ix + \/; 0;
2) 2xdx — 2ydy = x “ydy — 2xy *dx;

16. BeryucimiTe 00BEM Tela, OrPaHHYEHHOIO IIOBEPXHOCTRIO, ITOTYUEHHOH IIPH BPaIlleHHH
OTPE3KOB MHHMI y = 2x — x°, vy = 0 Bokpyr ocu Ox u ocu Oy.

17. Onpenemmts padoTy, KOTOPYIO Hal0 3aTPaTHTh, YTOOBL STIEKTPHYECKHH 3apsl e, = |
IIPHOIH3HTD K 3apsNy e, H3 OeCKOHEYHOCTH Ha PAcCTOSIHHE, PaBHOE eIHHHIIE.

b
18. Mccreqorark CXOAHUMOCTE HHTErpala I 1d,r -
X" —a°
BAPHUAHT 10
’:l - d 3x .
L [Vx*+atdr 2 | = 3. | ‘ix 4*1“3,,1_‘11? 5. [nx)>dx
sm - x {x+l)\/.x‘+2x+2 e’ —1
(x* + Ddx x dx dx dx
6. [ 1. [—= 8. [——— 9. | _
x(x“+x+1) v2+1-1 SIn "~ XCOS™ X acosx+ bsm x
dx
10. | ——
g x

11. BEIMMCIHTD IUIOMAb, OFPAHHYEHHYIO IMHHAMH y = 3 —2x—x°, y = 0.

12. HaitTh mmoma s (pUIYPEI, OrpaHHYeHHON KPHBOH 1 = asin2¢.
13. Onpegemnts ATMMHY IyTH KpHBOH 1 = a(l+ cos @)

14. Beruncmite 00beM TeJa, OrapaHHYEHHOIO ITIOBEPXHOCT SIMH, TTOIIYYEHHBIMH ITPH BpallleHHH
muHHH X = a(t —sint), y=a(l-cost)Bokpyr ocn Oy (0 <t < 27).

15. Penmmtes gudepeHIansHeIe YpaBHEHH S

hy'=3"

X+1

2) (e* +2)dy —y’e*dx = 0

16. BEIYHCIHTE 00BEM Tell, O PAHHYEHHBIX MTapabOIIONAOM Z = X~ + 2y~ H 3IUIHIICOHIOM

x*+2y°+z7° =6.

17. OnpenemiTs JaBlIeHHE BOALI HAa BEPTHKAJIbHBIHN ITapaboMYeCKHH CErMEHT, OCHOBAHHE
KOTOPOr'0 paBHO 4M

H PacCIIOIIONKCHO Ha ITOBCPXHOCTH BOJAbL, 4 BEPIIIITHA HAXOJHTCA Ha I‘HyﬁIIHE 4M.

18. UccraemoraTh CXOIHMMOCTE HHTEPala [
. I I p I,_
NOKYMEHT NoanncAH —1

SNEKTPOHHOW NOAMUCHIO
Ceptudukar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: llebayxoea TateAHa AnekcaHOpoBHa

NHCAHHIO H 0()OPMIIEHHIO PA0OThI

Nencreutened: ¢ 20.08.2021 no 20.08.2022
144



K odopmnennio TekcTa KOHTPOJIBHOH PpabOTHI IIPEeAbSBILTIOTCS  OIpeelIcHHBIE
TpeOOBaHH L, IIPeAYCMOTPEHHEBIE TOCYAAPCTBEHHEIMH CTaHAapTaMi. KOHTpOIbHASA paboTa MOXKET
OBITh OQOpMIIEHa PYKONMHCHBIM HIIH MAIIHMHOIHCHBIM CIIOCOOOM B BHJE TeKCTa,
ITOATOTOBIIEHHOIO Ha IIEPCOHAIBHOM KOMIIBIOTEPE C IIOMOINBIO TEKCTOBOI'O PeaaKTopa H
OTIIEYaTaHHOI'O Ha IIPHHTEPE Ha JMcTax popMara A4 ¢ OgHOH CTOPOHEI. TeKCT Ha JIHCTE JOJLKEH
HMETh KHIJKHYIO OPHEHTAIHIO, aJIb OOMHAS OPHEHTALMS JOITYCKAETCS TOJIBKO JJIST TAOJIHI[ H CXEM
IIPHI0KeHH . OCHOBHOMH IIBET MIPH(Ta - YEPHBIH.

[TapaMeTpsl cTpaHHIIB:

Pazmep Oymarn — A4 (297x210 nv).

OpHeHTalI CTPaHHIIBI — KHIKHA.

JleBoe mojsie — 3 cM. BepxHee 1none — 2 ¢M. [Ipasoe none — 1,5 cM. HuxHee 1one — 2 cM.

[Ipugpt — Times New Roman. Pasmep mpudra — 14 rit. Macmra6 mpudra — 100%.

HMHuTepBan — OOBIYHEII.

BripaBHIBaHNE — 11O IMpHHE. OtcTyil cineea — 0 cMm. Otcrvir cripaBa — 0 cM. OTCTVII
TIepBOil CTPOKH — 1,25 cM (TIaTh 3HAKOB). MeXcTpouHENT HHTepBal — 1.5. MHTepBan nepelx u
ITociIe Kaxaoro adzara — 0 1iT.

CTpaHHIBI HYMEPYIOTCS apaOCKHMH IH(paMH ¢ COOMOJeHHEM CKBO3HOH HyMepaIlHH IO
BCEMY TEKCTY (HyMEpalHs CTPaHHI[ - aBTOMAaTHYecKas). Homep CTpaHHIBI IIPOCTABISETCS B
IIEHTPE HIDKHEH 4YacTH NHcTa 0e3 TOUKH. B OOINYyI0 HyMepalHiO0 BKIFOYAKOT THTYIIBHBIN JIHCT,
IUIaH pabdoThl, HO HOMEP CTpPaHHMIEI HAa HHUX He IIPOCTAaBRISOT. TakuM obpasom, padora
HaYHHAaeTCsI C 3-H CTpaHHMIBEI, HOMEpP KOTOpPOH TaKke He IIPOCTaBILIeTCS, a IlepBasd I[H(pa
HYMEpPAI[MH CTPaHMI[ TeKCTa ITOSBIISIETCS Ha BTOPOH CTPaHHIlE OCHOBHOHM 4YacTH PadoTHI, 3TO

1Hppa «4».

4. Kputepun oneHHBAHHA PadoOThI

OILleHKa «OTIMYHO» CTAaBHTCS, €CIIH CTYAEHT BBIIIOIHHI PaldoTy B IIOTHOM OOBEME C
cOOmoe HHEM HeOOXOJHMMOH IIOCIIEAOBATEIILHOCTH JIEHCTBHIL, B OTBETE ITPABIIIBHO H aKKYPaTHO
BBITIONIHSET BCE 3alllCH, TaOJHMIIBI, PHCYHKH, YepPTeXH, IpadHKI, BBIYHCICHHI, ITPAaBHIIBHO
BBITIOITHSET aHAIH?3 OIIHOOK.

OILleHKa «XOPOIIO» CTABHUTCS, €CIH CTYAEHT BBIIIOIHII TpeOOBaHHA K OIL[eHKe "JD", HO
IOITYIIEHEI 2-3 HeJOUeTa.

OLleHKa «YIOBIIETBOPHUTEIILHO» CTABHICS, €CIH CTYAEHT BBIOIONHHI PpaboTy He
ITOITHOCTBIO, HO OOBEM BBIMOJHEHHOH YacTH TaKOB, YTO IIO3BONISET IIONYYHTH ITPaBHIIbLHEIE
PE3YILTATEL H BEIBOABI, B XOIe IPOBEACHH I Pa00Thl OBUTH JOITYII[EHEI OIIMHOKH.

OlLleHKa «HEYAOBIETBOPHTEIILHO» CTABHICSI, €CIH CTYAEHT BBIIOIHHI paloTy He
IIOITHOCTBIO MM OOBEM BBIIIOTHEHHOH YacTH PpabOThl HE IIO3BOISET CAEHIATh IIPABHIIbHBIX
BBIBOJIOB.
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S.2. /lonmoJiHMT eJIbHAA JIATEpPATYpAa:
| MHauBHAYanbHEIE 3aJaHHS 110 BRICIIIEH MaTeMaTHKe. YacTth 1. JIMHEHHAs H BEKTOpHas
anreOpa. AHamHMTHYecKasd reoMeTpHsd. JuddepeHIMampHOe HCUHCcIeHHe (YHKIHH OXHOH

AOKYMEHT [1OANNCAH uko, B. B. Bapxaros, B. B. Jlepxaser, U. E.
SNEKTPOHHOW MOANUCHIO | g
CepTudbikat: | 12000002A633E3D113AD425FB50002000002A6 [rHCcK: Brermiimas mxomna, 2013. — 304 ¢. —
Bnapeneuy: Webayxoea TateaHa AnekcaHapoBHa .66.html.

Nencreutened: ¢ 20.08.2021 no 20.08.2022
145



2 UHaAuBHAVAIIbHEIE 3aJaHHS 10 BEICIIEH MaTeMaTHKe. HacTe 2. KOMIIIEKCHEBIE YICIIA.
HeorpeneneHHble H OIPEelIeHHbIE HMHTerpaibl. @OYHKIMH HECKOIBKHX IEPeMEHHBIX.
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Brinmsrimas IIIKOJIA, 2014. — 397 C. — Pexaim IOCTYVIIA:
http://www.iprbookshop.ru/35481.html.

3 UHpuBHAyanbHBIE 3aJaHHS IO BBICIIEH MaremartHke. YacTtes 3. Pagel. KparHele H
KPHBOJIMHEHHEIE HHTEerpalbl. DIeMeHThI TeOpHH 11014 : ydeOHoe nmocobue / A. I1. PsgOymko, B.
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