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CepTH

BBeaenne

1. lestb 1 32324 M3YYeHUA JHCIIHILITHHDI

[lenp mucipoumMHEL: (QopMHpoBaHHe HaOopa OOIIEITPOo()eCCHOHAIbLHBIX KOMIIETEHIHI
Oakanagpa 1o HarpapjieHHIO ITOATOTOBKH 08.03.01 «CTpoHTEBCTBOY.

3amayl OCBOEHHS IHCLHIUINHBL. (DOPMHPOBAHHE IIPEACTARIEHHH O POIH H MECTE
MaTeMaTHKH B COBPEMEHHOM MHpe, 53Talnax pPasBHTHS, VHHBEPCAIBHOCTH €€ IIOHATHH H
IIpeCTaBIeHH, (OPMHPOBAHHE YMEHHH KOHCTPYHPOBAaHHS H aHalIH3a MaTeMaTHYeCKHX
MoJienell 00BbeKTOB, CHCTEM H IPOIECCOB ITPH PEIIEHHH 3aJay, CBSI3aHHBIX CO cpepoi OyayIlei
NIPO()eCCHOHAIIBHON JIeATEIbHOCTH, OBJIAJ[EHHE HAaBBIKAMH TOYHOI'O H CKAaTOrO BBIpaKEHHS
MaTeMaTHYeCKOH MBICTIH B VYCTHOM M IIICBMEHHOM H3JIOKEHHH, C HCIIOIb30BaHIEM
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 coJiep KaHHe JacoB NpPaKTHIeCKas
bl MOJAroTOBKA, YaCOB
JHCIT
HILJIH
HbI
1 cemecTp
1 JIenCcTBHS HaJa MaTpHI[aMH. BEBIUHCIIEHHE paHra 1.5 Perrenme
MaTpHIBI. BEIUHCIIEHHE ONPEAEIMTEIIEH Pa3IOkKEHHEM Pa3HOYPOBHEBBIX
IO 3IIEMEHTAM CTPOKH (cTomndria). OOpaTHas MaTpHIIA. 3a1a4
2 Pertenue HEBBIPOKJICHHBIX  CHCTEM JIHHEHHBIX 1.5
;&%ﬂ%ﬁ%ﬁm Kpamepa, meromoM oOpaTHOH
Bnamf:f“ Ecefﬁgﬁﬁﬂﬁmwf@%ﬁm JIMHEHHBIX YPaBHEHHH
METOIOM aycc
3 JIMHENHEIE OIlepalii HaJ BeKTOopaMH. PaslnoxeHHe 1,5
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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 1.5
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.

2 OKpy:KHOCTE. OmrmrIic. ['unepbomna. Ilapabomna. OO61iee 1.5
YpaBHEHHE JIMHHIL BTOPOIr'O ITOPSIIKA.

5 OOI11ee YpaBHEHHE TUIOCKOCTH. Y PaBHEHHE INIOCKOCTH 1.5
B oOTpes3kaX. HopmampbHOE VypaBHEHHE IUIOCKOCTH.
PaccTosiHHEe OT TOYKHM J0 IUIOCKOCTH. YTOI MEXIY
IBYMS IIIOCKOCTSMH. YCJIOBHS IIapajUIEJIbHOCTH H
TIEPIEHIHKYISIPHOCTH JIBYX ILIOCKOCTEH.

5 [IpsMas mHHS B ITpocTpaHcTBe. [lapaMeTpryeckie H 1.5
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.

8 [Ipon3BOHBIE HEKOTOPBIX HAIIeMEeHTAPHBIX (pYHKIIHIA. 1.5 Perrenme
OCHOBHBIE IpaBIUIa I} epeHIHP OBAHH . Pa3sHOYPOBHEBBIX
IudgdepeHinpoBaHHe  CIOKHOH H  0OpaTHOH 3aaa4
() VHKI[HII.

9 Bospacranne H yObpIBaHHE (QYHKIHI. DSKCTpPeMyM 1.5

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

HMrtoro3a 1 cemectp | 13,5 3

JIaboparopHas padora Ne 1.

JleMCTBHSA HAQ MATPHIIAMH. BhIUNc/IeHHe paHra MaTpunbl. Berunciienne
onpeaeJMTe el Pa3iosKeHHEM 110 3JIEMEHTaM CTPoKH (cToJ101a). OOpaTHas MaTpHIA.
Ileqb padorbl: BBRIPaOOTATh YMEHHE ITPHMEHSATh aITOPHTM BBIIIOIHEHHS JeHCTBHH HaJ
MaTpPHIAMH H BBEIYMCIIEHHS paHI'a MAaTPHIILI H IIPHMEHSITh YMEHHS IS PEIleHHs ITPaKTHYECKHX
3aJ1a4y; BEIpabOTaTh YMEHHE IIPHMEHSTEH Al OPUTMBI BBIUHCIIEHHS OITPEAEIITENS N-TO MOPsaKa H
0O0paTHOH MAaTPHIIEI H IMIPHMEHSATh YMEHHE JITIS PellleHH I ITPpaKTHYeCKHX 3aay.

TeopeTHyecKkas 4acThb
[IpsmoyrompHass TaOmHIla H3 m - n YHCEN, cojeplKainas m — CIPOK H n CTOJIOI[OB
Ha3BIBACTCSI Mampuijeii H 0003HAYAETC

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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HITH KOPOTKO MaTpHITy 0003HavaroT A = || a;
CIIOKeHHe MATPHIL.
IIycTs gaHBI JaBe MaTpHIbl A M B OAHHAKOBOIO CTPOeHHA. WX CYMMOH Ha3BIBacTCS
Mmarpuiia C =4 + B TOro e CTPOEHH S, AEMEHTEI KOTOPOH PaBHEI CYMMAaM COOTBETCTB VIOIIHX

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

BIIeMeHTOB MaTpHIl A H B, T.e. ecin A = ||ajl|, B = ||bijl|, ToA + B = C = ||eyj]].
o A 1 -2 5 A (2 1 -3
puMep: A = : — , TOrJIa
4 1 3 1 -2 4
1+2 -2+1 5-3 3 -1 2

441 1-2 3+4 5 -1 7)

OTMETIM: HTO CKIAAbIBATE MOHO TOIBKO MATPHIIBEL C OJHHAKOBBIM HHCIIOM CTPOK H C
OJIHHAKOBBIM YHCIIOM CT OIIOI[OB. ﬂEﬁCTEHE CIIOZKCHHA MATPHIL MOMKET OBITH PacIIpOCTPAaHCHO Ha
CJI}"‘IEIIUI Tr000ro KOHEYHOI'O YHCIIa clIaracMbIX OJHHAKOBBIX CTpGEHIIfI.

PasHocTeio B - 4 marpuil B 1 A (OIMHAKOBBRIX CTPOEHHIT) Ha3kIBaeTCS TakKas MaTpHIa X,

yTO
A+ X=B.
] (214 (35 T
mmep, A = : — .Torma
HPTNED 0 3 1 4) A4
35 7\ (2 1 4 (1 4 3
X-B_A- _ _

2 —1 4 -2 3 1 4 —4 3
Marpuna (O, Bce B3JIEMEHTHI KOTOPOH PaBHBI HYIKO HA3BIBAETCS HYJIIEBOH MAaTpPHIIEH.
OuyeBHgHO. A + O =4, A—A4 =0.
PasHocTte O — A oOo3HauvaeTcsa yepes —4. Marpmiia —4 Ha3BIBAETCS HMpOMEONON0HNCHOLL

MaTpHIEe 4.
YMHOKEHHE MaTPHII.
a) YMHOXeHHe MaTPHI[BI Ha 4yHclIo. YTOOB YMHOKHTh MATPHIY Ha YHCIO O, HaJo
YMHOKHTh Ha 3TO YHCIIO KaKIbIH AIIeMEHT MaTPHIBI:
allajl|=| eay|
2 -1 2 —1 6 -3
[Iprmep. A = , =3, 0A=3 —
3 5 3 5 9 15

0) YMHOKEHHE IBYX MATPHII.

YMHOKXeHHEe MATPHITEI B HA MaTpHITy A BO3MOKHO TOILKO B TOM CIIydyae, KOTJa YHCIO CTOIOI[OB B
MaTpHIIE B paBHO YHCIIY CTPOK B MaTPHIIE 4.

OneMeHT MaTpuipl C = B - A, pacIoOKEHHBIHN B i-OH CTpPOKe H j —oM crondle (1.e. Cy)
PaBeH CYMME IIPOH3BEAECHHH SIIEMEHTOB [ — OH CTPOKH MATPHILI B Ha COOTBETCTBVIOIIME
3JIEMEHTEI j — 'O CTOIOIa MAaTPHIBI A.

CIleyeT OTMETHTBD, YTO YMHOKEHHE MAaTPHI[ HE KOMMYTAaTHBHO, T.€. AB # BA.

Harpemsep-vhcanvcan n B=
SfEKTPOHHOW NMofjriachio 3 3 5
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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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-(-D+3-5) |-11 14

. 2 11 2} (-2-1-11 2-(-2)+1-3) (-3 -1

3 5)-1 3) (31+5-(-1) 3-2+5.3 ) |-2 21
AB + BA

PaccMOTPHM HEKOTOPYIO, He obszamensHo keadpamuyro MaTpuiy A . BeiGepeM Kakie-

HHOY/b § HOMEPOB CTPOK I{, 15, ..., 1

¢ H § HOMEPOB CTONOIOB [1, J9seers J-

Onpenenenyie. Munopom nopsdka S MaTpuipl A (COOTBETCTBYIOIMM BBIOPAHHBIM
CTpOKaM H CTOIOI[aM) Ha3bIBaeTCS OINpeJelIHTeNlb IopsaKa S, oO0pa3oBaHHBIH 3IIeMEeHTaMH,
CTOSIIHMH Ha IepeceYeHHH BRIOPaHHBIX CTPOK M CTOIOI[OB, T.€. YHCIIO

ijy Y, 4 j,
iy afzfl a-':zfz afzh
a’la’a

icjy i, dij,

Kaxxmas MaTpHila HMeeT CTOIBKO MHHOPOB JaHHOIO IOPSAKa S, CKOIBKHMH CITIOCOOaMH
MOJKHO BBIOPATh HOMePA CTPOK Iy ,l5,...y Iy M CTOIOLIOB [1s J9 seees Jo -

Onpemenerme. B marpriie A pasmepoB M1 XM MHHOpP TOPSAKA § Ha3bIBaeTCS

baziicHbiM, ECTIH OH OTIHYEH OT HYIII, a BCe MHHOPHI Iopsiaka § T | PaBHBI HYIIIO HIIH MHHOPOB

nopsgka § +1 y MaTpHIl A BoOOIIE HET.
SICHO, 4TO B MaTrpHIle MOKET OBITh HECKOIBKO Pa3HBIX Oa3HCHBIX MHHOPOB, HO BCE
0a3HCHBIE MITHOPEI HMEIOT OJHH M TOT JKe MOPSAIOoK. J[efiCTBUTEIILHO, ECIIH BCE MHHOPEI ITOPSIKa

s+1 PaBHBI HYIIIO, TO PABHBI HYIIIO H BCE MHHOpPHI ITopaaKa § + 2:, a, CIIeJOBaTEeIbHO, H BCEX
O OB X ITOPSIIKOB.

OmnpeneneHue. Paneom Mampuityslt HA3bIBACTCHA ITOPAIOK 0a3HCHOI O MITHOpPa, HIJIH, HHAa'4c,
CaMBIH OOJIBIIIOH IMOPAOOK, I KOTOPOI'O CYIIECTBYHOT OTIIHYHBIC OT HYJIIA MHHOPDEIL. Ecm Bce
SJIICMCHTBI MATPHIIBI PABHBI HYIIIO, TO PaHI' TaKOH MATPHIIBL, ITO OITPCAC/ICHHIO, CHHTAIOT HYIICM.

Paur martpmusl A 6ymzeM 0603HaYaTh CHMBOIIOM }"(A). M3 ompeneneHHs paHra

crlemyer, uTo IS Marpuisl A pasMepoB M XM CIIPaBeIHBO  COOTHOIIEHHE
0< r(A) <min(m,n).

PaccMOTpHM cI1OCOOBI BEIYMCIIEHHS PaHTa MaTPHIIHL:

a) Memoo oxaiimnaouix Munopoe

[Tycth B Marpuile Haiimen murop M K -ro mopsiika, OTIHYHEIR OT HYIA. PaccMOTpHM
mmbs Te MuHopel (K + 1) -ro mopsxa, koropsle comepxkar B cebe (okaimnrsmor) murop M :

eClIH BCE OHHM PaBHBl HYIO, TO PaHI MATPHIBI paBeH K . B IIPOTHBHOM cllyyae cpenu
OKaIIMIISFOINMX MIHOPOB Haiifercs HeryneBoil Munop (K 4 1) -ro mopsuika, u Best mporeaypa
ITOBTOPSIETCSL.

[Iprnep. Haitt panr MatpHIE! A MeTomoM OKafiMISFOIIX MHHOPOB.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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—1 2 3O
A=|-2 5 4.
-1 2

BriGepeM MuHOp BToporo mopsmka M y = # (). CymectByeT TOMBKO OIHH MHHODP

TPETHET O IMOPSAKA, OKAHMISIOIIHH BRIOpaHHBIH MHHOP M , . BeraicmimM ero.

-1 2 3
M,=|-2 5 4=(=1)-5-7+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.

3uaunrt, miHOp M » Oa3MCHBI, a paHT MATPHIBI PaBEH €O IOPSAKY, T.€. r(A)=2.

SlcHO, 4TO IepebupaTh TaKHUM CIIOCOOOM MHHOPEI B ITOMCKax OasMCHOro — 3ajaya,
CBSI3aHHAS ¢ OOJIBIIMMMH BEIYHCIIEHHSIMH, €CIIH Pa3MEPBl MATPHIIEI HE OYEHB MaJbl. CYII[ECTBYET,
OIHaAKO, OoIee ITPOCTONH CITOCcO0 HAXOKJIEHHS paHra MaTpHIlEl — ITPH ITOMOIIM 3JIeMEHTaPHBIX
IpeoOpa3oBaHHH.

0) Memoo snemenmapruvix npeobpazoeariiii

OnpefelieHHE. DnemeHmapHvimil Npeodpazoeanusmit Mampiiifsl Ha3bIBAIOT CIeIYIOIIHE
IpeoOpa3oBaHHs:

1) YMHOKeHIE CTPOKH Ha YHCIIO, OTJIMYHOE OT HYII,
2) mpudaBlIeHHE K OJHOH CTPOKE APYIOH CTPOKH,

3) IepecTaHOBKY CTPOK,

4) TakHe ¥Ke IpeodpazoBaHHI CTOIOIOB.

[Ipeobpaszopanis 1 1 2 BEITIOIHSIOTCS ITOAIIEMEHTHO.

KomOuHHpyA npeoOpa3zoBaHis IIEPBOTO H BTOPOrO BHAA, MBI MOJKEM K JIFOOOH CTPOKE
ITPHOABHUTH JINHEHHYIO KOMOHHAITHIO OCTAIbHBIX CTPOK.
TeopeMa. Dnemenmaprvie npeobpaz06aris He MeHsIOM PAH2a MAMpLijbl.
M es mpakTHYecKoro MeToa BIUHCIIEHH S PaHTa MaT PHIIBI

/ \

ayp dyp - Ay

A Ay Ay ... dyy
l\’t‘r:"\:rr'.'l Ay - Ay y,

3dKJIDYACTCA B TOM, HTO C ITOMOIIBIO 3JIICMCHTAPHBIX ]’[pEDﬁpElBGEElI—]I]IUI HAHHYI) MATPHITY A
IIPHBOIAT K BHAY

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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(b] 1 b]Z b]r b],r—i—] b]n A
0 b22 bZr bz,r—l—] bZﬂ
B = 0 0 brr br,r—l—] brﬂ ?
0 0 0 0 0
L0 0 .. 0 0 .. 0,
B KOTOPOM «AHar OHAJIbHbIC» 3IIEMEHTEI bl [ bZZ goeey bﬂ. OTIIMYHBI OT HVYIIL, a 3JIEMEHTEI,

PaACIIONIOKCHHBIC HIDKE ((JHAI'OHAJIBHBIX)), PaBHbBI HYIIIO. YCIIOBHMCST Ha3BIBaTh MATPHILY B
TaKOI'0O BHOA TpE}*TGJ]I:-HGﬁ (]?]HE],‘IE:, c€ Ha3BIBAIOT ,[[HEII‘GHHJILHG]?I? TpElHE:L[IIEEII,[[HGﬁ HITH

nMecTHHYHOIT). [Tocie IpHBeIeHNT MaTpHII A K TPeyrombHOMY BHIY MOKHO CPasy 3aIlHcaTh,
yro r(A)=r.
B camoM zente, ¥(A) = r(B) (1.x. sleMeHTapHbIE IPe0OPa30BAHUA HE MEHSIEOT PAaHTa).

Ho y Matprmel B cymecTByeT OTIIHUHEIH OT HYJISI MHHOp MOPSAKa 1 :

b, b, .. b,
0O b ... b

= g =byy Dy ..D, # 0.
0 0 .. b,

a o007t MHHOD Mopsaka ¥ + 1 comepkur HyneByIO CTPOKY H IT03TOMY PaBeH HYIIIO.
ChopMyIHpPYeM Telleph IPAKTHUECKOE Mpacuno esiuucieHus paxea MATpuibl A ¢

TTOMOIIBIO AIIeMEHTAPHBIX IPeoGpasoBaHHil: IS HAXOXKIeHHSI paHra Marprusl A crmexyer c

TTOMOIIIBEO AMIEMEHTAPHBIX ITPe0Opa30BaHIil IIPHBECTH ee K TPEYTrolmbHoMy BHLy B . Torma paHr

MaTpHIEI A GyIeT paBeH YHCITy HEHYIIEBBIX CTPOK B ITONTy4eHHOi MaTpuie B .

[Tpimep: Hajiti panr MaTpHIfhl A MeToZoM 3lIeMeHTapHBIX TPeoSpa3OBaHHil:

(2 -5 8 5
1 -2 3 4
-1 2-3-4
3 -7 11 9,
Pemenne: IloMeHsseM MecTaMH IIEPBYIO H BTOPVIO CTPOKY (T.K. TIEPBBIH 3JIEMEHT BTOPOH CTPOKH

—]1 u ¢ HeH OyAeT yIOOHO BBIINONHATE ITpeoOpa3oBaHHA). B pe3yinpTare MOIydIHM MaTPHILY,
SKBHBAJIEHTHVIO JaHHOI.

A=

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

(3 -7 11 9,

Oﬁmﬁmﬂmuﬁnﬂq&a} CTDO MaTPHIBL — (.. Ham HEOOXOAHMMO TIPHBECTH HCXOIHVIO
SNEKTPOHHOW NOAMNACHIO PORY p ’ P

CepdbMAT PIINYoo KEEPeyYFOMEHONMYosBHIY:: [IepBYIO CTPOKY OVyIeM CcYHTaTh BeAVINeH, OHa OyIeT
SnanenYmra cCTEOEATH BO ' BCEX TTPEGEpasoBaHIIX, HO caMa ocTaeTcs 0e3 H3MeHEHHI.
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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 (C2 — 2C1 ) , K TPeTheH CTPOKE ITpHOaBHM HepE}ro(C 3t C l):, a U3 TPEThEH BEUTEM

IIEPBYIO, YMHOKEHHYIO Ha 3 (C3 —3C l). [TomyyaeM MaTpHIy, paHT KOTOPOH COBITaJaeT C

PAHT OM JAHHOI MaTpHIlbl. OGO3HAUIM ee Toit &e 6ykBoit A :

1 -2 3 4
0 -1 2-3
A= *
0 0 0 O
L0 -1 2-3,
BrIuTeM H3 YeTBEPTOI CTPOKH BTOPYIO. IIpH 3TOM HMeeM:
1 =2 3 4)
0O —1 2-3
A=
O O 0O O
L0 0 0 0,

[TomydyeHa MaTpHIa TPEYTOIMBHOTO BHA, H MOYKHO CeNarh BRIBOA, uTo 7(A) =2, T. e. unciy
HEHYIIEBBIX CTPOK. KOpOTKO pereHne 3a a4l MOKHO 3aITHCaTh CIIEIYIOIIHM 00pa3oM:

(2 -5
|12
~1 2

(3 =7

(1 -2 3
0 -1 2
0 0 0
L0 -1 2

8 5 (1 -2 3 4)
34| e |2 7585
~3-4 -1 2-3-4
11 9, 3 -7 11 9,
4 (1 -2 3 4
3| _cie |0 -1 273
0 0 0 0 0
-3, L0 0 0 0,

BreIunciieHue ornpeaeluTelnen

Cr,-2C,,C5+C,C5-3C,

>

Ecmu B MAaTPHIIC HICJIO CTPOK PABHACTCA HIICITY CTDH6I_[DB:, T.€C. n = n, TO

MAaTpPHId HA3bIBACTCA Kﬁﬂ@pﬂm?{ o1l

A=| ~

OOV MEHT Boan

Ceptudukatr: 26001

WCAH® rm /J

EIHE%I'F'DHHDH NOAMUCHIO
SIIHER D) sCOOFARASHHIE 13 TIeMeHTOB KBaJpaTHOH MaTpHIlHI (Oe3 ImepecTaHOBOK)

Bﬂﬂﬂﬁﬂﬂmﬁﬁ%ﬁ@'ﬂﬂﬂ OTIPEIENTTEMEM MAaTPHIIBL A.
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A(A) _ 21 22 2n

ml n2 1

BEHHIETI]IMI:, UTO HC KBaJApPdTHdA MAaTPHIId HC HMCCT OIIPEACIIITCILIA.
YHcimo a1 a2 - a21 a2 Ha3bIBaeTCd OIIPCACIIMTCIICM BTOPOI'O IIOPAAKA I 0003HaYaceTCs

HII HIZ
CHMBOJIOM A = =a,,a,, —a,,0,,.
ay dy

£

OHPE,I[EHHTEHEM TPETB cI'O HGPH,I[KH HA3SBIBACTCH YIICIIO:
ayy  dyy,  dys

A=la,, a,, a,|=a,,a,05+a0,05,0;5+0,0,,05 — 030,05 — 003,055 — Ay 0,05,

r

ay;  ds

-

CxeMaTHYEeCKH (prIVI}"Hﬂ AJI A BBIMHICIICHHA OIIPCACIIHTCIIA TPETBEI'O ITOPAAKA BBITTIAIHT
Tak:

OnpeAennTeNnh TPETHErO IIOPSAKA TaKKe PaBeH CYMMe IIPOH3BEJeHHI 3JIEeMEHTOB
HEKOTOPOH CTPOoKH (cTond1[a) Ha anreOpandecKHe JOMOITHEHH S STHX 3IIEMeHTOR, T.€.

A=a A, +a,A, +a A5, A=a, A, +a, A, +a, A,
A=a, A, +a,A,, +a,A,;; A=a,A, +ay,A,, +a,As,
A=a; Ay +anAy, +a Ay A=a;A;+a, A +asAs,
Harprmep, paziokeHHe OIpeelHTeNd 110 SIeMeHTaM IIEPBOI CTPOKH:

ﬂqq ﬂq ﬂ’] ﬂ’j ﬂ’! ﬂ
_ 1+1 |22 23 1+2 |77 21 23 +3 [ 21 221
i, dy ay; Ay dy  dy,

= a1 (Ay A3y — A30003) — A, (055 — A3053) H A3 (A Ay — A5y, ) =
= A (A Uy T A0y Aoy T A 305Uy — AUy Uyy — AUy Ay — A5 05,

PasmnokeHHeM II0 AlIeMeHTaM CTPOKH HIIH cTONOI1[a MOJKHO BBIUHCIIHTH OITPEACIIHTCIIb
1r000ro ITOPAOKA. B kadecTtBe IIPHMCPa PaCcCMOTPHM OIIPCACIOITCIIE HCTBCPTOIo IIOPAAKA H
Pa3I0IIM €I'0 ITO 3JICEMCHTaM HEpEGﬁ CTPOKIL.

1 -1 2 3
1 —1 4 | —1 4
! -4 . (=D"'3 1 3|+C=D-D"™2 1 3
o « | — -|—_ . | — - _|_
2 3 1 3
l 0 5 3 0
3 0 5
1 1 4 l 1 -1
+2.(-D"™2 3 3+3-(-D"2 3 1|=1(5+0-3-4-0+15+
315 31 0

+1(5+ 0 B rrdamor b 5+8+9-36—-3-10)-3(0-2+3+9-0—-1) =

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

=13-6+2-(-17)-3-9=13-6-34-27=-54
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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.
1 -1 2 3 |
2 -3 1
0o 2 -3 1 | |
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

(ﬂu a, ﬂ’m\ a,, d, d;
A=|a, a, a, A(A) = a, 4, Aul# 0
A3 dy Ay ) H ITYCTb a, d;, dj
O6partHoii Marprueii A 6yner MaTpmia;
A
(A, Ay A,
A A (/An AEI ‘431\H
_] AI’? A‘T’J A"ﬁ’? 1
A — - — — — AI’) A’)’) A?’) )
A A A A ] N -
Am Aza Arara ‘\Am Aza AEE}'
A A A

rJe Al] ecTh alreOpanyecKoe JOIIOIMHEHHE 3JIeMeHTa a1 orpegenurens A = A (A).
[Tpumep. Haiitn o6paTHyIo MaTpuiry A, ecan

(2 2 3
A= 1 -1 0
-1 2 1,
Perenne: HaljeM orpeieIHTenb MaTPHITEL
2 2 3
A=l1 -1 0=-2+6+0-3-0-2=-1%20
eivMEHT BoanvbiaH

SNEKTPOHHOW NOAMNWCHIO
CepTudmkar: Eﬁ%@ﬂﬁﬁﬂﬁﬁ%ﬁmmﬂﬂﬂﬂﬂﬂHemlﬂ

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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-1 0 1 0 1 -1
A = — ] A =- =—1 A, = =)
2 1 ) —1 1 =1 2
&—23—(26)—414—23—5 &_22—6
o2 - 2o -1 2
2 3 2 3 2 2
A, = =3 A,=— ]=3 A, = =4
1 of 20 S |
ClegoBaTelbHO,
(A, A, A (-1 4 3Y) (1 -4 -3
1 ] | 1
E Alj AEE AEE —1 —1 5 3 — 1 —5 _3
A_l — "\Alfi AEE AEE/’I _ I.\ 1 _6 _4/' I.\_l 6 4 /,'
IIpoeepka: A A-1 =E
(22 31 -4 -3) (2+2-3 -8-10+18 —6-6+12)
1 -1 O 1 -5 -3|=|1-1+0 —4+54+0 =-3+3+0 |=
-1 2 1)-1 6 4 ) \—1+2-1 4-10+6 3—6+4)
1 0 0)
=10 1 0|=E
0 0 1)
Coaep:xaHue oT4yeTa
1. Tema
2. Llens paboTh
3. KpaTtkoe ormicaHie BEOTOITHEHHOH PabOTHI.
4. ChopMyITHpOBaTh 3aKIIOYeHHE H BRIBOJIBI
5. OTBETHTH HAa KOHTPOIILHBIE BOITPOCHI.
KoHTpoJIbHbIE BONIPOCHI H 3a1aHH L
3amauya 1. JlaHbl KBaJgpaTHEIE MAaTPHIEI 2—Or0 IOpsaKa
2 1 1 0
A=[0 3j . 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 72 530 -5 36 1

)

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

a) A+B;
" [IOKYMEHT MOAMNMCAH
0) B—D; anexrronHoit nognucsio

CeprudbpTA $J300(D43EABEBI52205E7BAS00060000043E

Bnaneneu:

r) A +B;
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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

BEIpaKEHHSA  (ECIIH

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 21 2 23 1 -1 2
A = 104.‘,B= _14lﬁc= 014-.-
-3 72 530 -5 36

)

)

1 -2

—2
3

B

KaKasg—HHOYIb OIlepalpsa He

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

—2
3
1

-1 2 3
045

o= (123), &

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 8 ) (1 2 =7 13 0
A=|-3 18 -6 —12 —-24|:A= 7 7 -6 3 12
0 6 7 23 11) |-16 —11 —17 56 -36,

21 I O

3agada génErrpoHHgEnonnmcb H:I:Et MaTpPUIEI 2— OO Hﬂpﬂ,{[ﬂaﬁz[ﬂ 3) H B= [_1 —2]‘

CEPTHdJIB&iI‘]FFEﬂ]EW’E‘EEEEEWM@H@WZ

Bnaneneps Bayxoea TaTesHa AnekcaHapoBHa
%) detas P

6) detB

Nencteutened: ¢ 19.08.2022 no 19.08.2023

83

C IIOMOIIIBIO 3IIEMCHTAPHBIX




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 11 1 1 1 1
3agauva 10. Beruncnure onpegemuremd: a) |1 4 -2(:06)|x v z|:B)|l 1+a 1 |.1)
-1 0 1 x* oyt oz 1 1 1+b
1 -1 2 3 =2
-5 1 -4 1 |
1 1 -1 2 1
bos b ml2 1 3 -2 1
41 -8 -1’7
3 2 -2 3
3 2 6 2
-2 1 3 4 5
3amava 11.

8 6 41\ (93
Perurs MaTpHYHOE YpaBHEHHE - X — = .
1 2 48 155
3 -1 4 19
X—|  |=| 7|
02 s
2 6 1 7
X—=| |=| |
(o) (o)
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 ¢. — Pexxzmv moctyma: http://www .iprbookshop.1u/28059. html
[IepeyeHp JOMOIHUTEILHOM THTEPaTyPhI
| MHauBHAYanbHEIE 3aJaHHS 110 BRICIIEH MareMaTHKe. YacTth 1. JIMHeHHAas H BeKTOpHasd
anreOpa. AHaMTHYecKasd reoMeTpHsI J(uddepeHImanbHOe HCUYHCIeHHEe (QYHKIMH OIHOM
repeMeHHOH: yueOHoe mocoOne / A. II. PaOymko, B. B. bapxaros, B. B. Jlepxagen, U. E.

IOpyTe, nox penaxkigicn A. Il Padymko. — MuHck: Beimsrmmas mkomna, 2013, — 304 ¢. —
Pesxxyv goctyma: http://www 1prbookshop.1u/20266.html.

JIaboparopHas padora Ne 2,
Pemenng HeRhIPOAJCHHBIX CHCTeM JIHHEHHBIX YPaBHeHHH MeToxom Kpamepa, MeTo1om

OOPATHOHMATPIELL PelieHNe cHCTeM JIHHEHHBIX YpaBHeHHH MeTod0M I'aycca.
Cepmudomkatr: 2C0000043ESABBB952205E7/BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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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.

TEGPE:TH‘IEGI{EIH HACTH
IIycTe 1aHa cucTteMa 1 JIMHEHHBIX VPaBHEHHH ¢ /1 HEM3BECTHBIMH
A-X =B,
1" JS
4 3 () (T
ayp dyp ... gy X1 b,
dryyp dpyy ... djyy, X9 b,
A= , X = ., B = .
'\aﬂl anl aﬂﬂ J '\xﬂ J \bn J
B}"I[EM ]'[pE,I[]'[GJIElI‘ElTL:. yTO OCHOBHAA MElTpHI_[El A HEELIPG}KI[EHHEIH.

—1
Torpa cymiecTByer obpaTHas MaTpuiia A . [TomHoxuB MaTpiuHoe ypaBHeHHe A- X — B Ha

—1 - -
MaTpuIly A ~ cieBa, TOTy4HM (POPMYIIY, Ha KOTOPOIl OCHOBAH MAaTPHYHBII METOX PeIleHHS
CHCTEM JIMHENHBIX YPAaBHEHHH:

X=A"1.B
3ameyanre. OTMETHM, YTO MATPHYHBIH METOJ PEIIeHHS CHCTEM JIMHEHHBIX YPaBHEHHH B
OTJIMYHe OT MeToja l'aycca MMeeT OrpaHHMUYeHHOE IIPHMEHEHHE. STHM MeTOAOM MOI'YT OBITH
PEIIIEHEI TOJIBKO TaKHE CHCTEMBI JIMHEHHBIX VYPaBHEHMI, YV KOTOPBIX, BO-IIEPBHIX, YHCIIO
HEH3BECTHBIX PABHO YHCIIY YPaBHEHHI, a BO-BTOPBIX, OCHOBHAS MaTPHIA HeBRIPOKICHHAS.
[IpuMep. Pemmurs cHCTEMY THHEHHEIX YPABHEHHH MAaTPHYHBIM METOOM.

SII—IZ— Xy = 0,

N

X1 + 2)&:2 + 3.1’:3 = 14,

h4x1+ 3.'1:2 + 2.'1:3 — 16

3a/[aHa CHCTeMA TPEX IHHEIHBIX YpaBHeHHT ¢ Tpems HensectHeIMH A - X = B, e

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

OcCHOBHaS MATPHIIa CICTCMbI }*’IJEIEHEHIIﬁ HECBBRIPOXKACHHAMA, ITOCKOJIIBKY ee OITPEACIIHTCIIb
OTIIHYEH OT HYILA.

5 —1 -1
detA=|1 2 3 |=-30.
4 3 2

OOpaTHYIO MaTPHILY A~ cocrapmu OJJHHM H3 MeTOJ 0B, OITMCAHHBIX B ITYHKTE 3.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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(11 1
6 30 30
A7l = 78
3 15 15
1 b _ 1
. 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[|-L L 2l_|2]
3 15 15
43 200 19 11| By
. 6 30 30 )

Teopema (rmpaBmno Kpamepa). Eciin onmpefenuTens MaTpHIBL CHCTEMBI OTJIMYEH OT HYIISA, TO
CHCTeMa HMeeT pellleHHe H IIPHTOM TOIBKO OJHO. 3TO pellleHHe onpeensgeTcs (opMyIaMiH:

A,
X, = —A:, rme A — OITpEACIIHTCIIb MATPHIBEI CHCTCMBI H Ay — OITPEACIIHTCIIb MATPHIIBIL,

A
TITOITY4aeMOM 13 MaTPHIIBI CHCTEMBI 3aMeHOH k—oro cTondIiia ¢ToibioM cBOOOIHBIX YJIEHOB.

[IpuMep. PelluTh cHCcTeEMY ypaBHEHHI, HCITOIb3Ys (popMynbsl Kpamepa.

(x+2y-3z=5
12x-3y+z=3
4x+y-2z=10

PermeHne: HaijieM OCHOBHOH H JOIIOJIHHTEIIBHBIE OITPEIEIIHTEIIH.

1 2 -3
A=12 -3 1|=6-6+8-36-1+8=-21
4 1 =2
5 2 -3
A =13 -3 1[=30-9+20-90-5+12=-42
100 1 -2
1 5 -3
A, =12 3 1|=-6-60+20+36-10+20=0
4 10 -2
1 2 5
A.=12 -3 3[=-30+10+24+60-3-40=21
4 1 10
[To popmynam Kpamepa nmeem
I:A_l._—riz ). }:izlzm E:&___Zl _ 1
u%wMEHT%BﬂnmmH A —21 A - 21

OTBeT: xCEERTPRHEQY BOAWELIO

Ceprwdukatr: 2C0050043E9ABEB952205E /BAS00060000043E
Bnageneu: eph APARLE mqﬁgcgmﬂememm CHCTEM ITHHeHHBIX }IPHBHEHIIH Hale BCCI'O IIPHMCHACTCA

METO/] Faycca COCTOSIIHH B ITOCIIEN0BATEIbHOM HCKIIOUEHHH HEH3BECTHBIX.
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IIycTh 3a1aHa CHCTEMA JIMHEHHEIX alreOpanyecKiX YpaBHEHHH:

hﬂmlxl —|—{Im3.1?3 —|—"'—|—{Imﬂ.}.’fﬂ -G,

E}",I[EM ITPOH3BOJHTE HA CHCTEMOH CIIEAVYIOIIHE 3JICMCHTAPHEIC ]’[pEGﬁpElBGEElHI[HZ

1. Brruepkmsanue ypasHeHusI Buga 0-x, +0-x, +---4+0-x, =0.

2. [IpuGaBieHHe K OJDHOMY YPaBHEHHIO JIPYIOr0 YpaBHEHHS, YMHOKEHHOI'O Ha
ITPOM3BOJILHOE YHCIIO.

3. IlepeMeHa MecTaMH JBYX YPaBHEHHII.

[lycts teneps a,, #0.(Ecnn a,, = 0,T0 MBI IIOMEHAEM MECTAMH IIEPBOE YPABHEHHE C TEM
YpaBHEHHEM, I'Ze KO3(GQUIMEHT IIPH x, OTIMYEH OT Hyms). MCKIOUMM Telleph x, H3 BCEX

ypaBHEHHH CHCTeMBI, HaUHHAS CO BTOPOro. J[JIg »TOro KO BTOPOMY YPaBHEHHIO ITPHOaBHM
a‘]

TIEPBOE YPaBHEHHE, YMHOKEHHOE Ha (— —= ), 3aTeM IIPHOGABHM K TPEThEMY YPAaBHEHHIO IIEPBOE,
cl
11
Cl
O CHHOC Ha -3 HT.O. K ITOCIICIHE dBHCHIIO HOABHM IIepPBOE OXCHHOC Ha
ﬂ 2
11
aml
— ). ITpH 5TOM ITOITYYHM CHCTEMY
(l
1 1

C X, T CpXy -+, X, +---+¢,,X, = a,
CyyXy +r+eCy, X+ +0C,, X, = a,

c ,X,t+c X +--tcC X =a.

e

Jlamee, TIPHMEHHB Te JKe€ PAcCYXISHHSI K IIONYYeHHOH CHCTeMe, HCKIIFOUYHM H3
YPaBHEHHI, HAUHHASL C TPETBETO X, H T.J.

[Tpomgomxas 5TOT Iporecc, MBI IIPHAEM K OTHOMY H3 IBYX CIyYaeB:
1. JIubo T1oOCHIe OMIpeNeNneHHOro Imara IIOMYYHTHCS CHCTEMA, CoAepIKalas
ypaBHeHHE BHAA O-x, +0-x,+---+0-x, =¢ U 6# (. Torga Hallla cucteMa He HMeeT PEIEHHI,

T.€. HECOBMECTHA.
2. OO0 cucTeMa He copepxHT ypaBHeHHe Buga 0-x, +0-x, +---+0-x =e u ¢#0.

Torma paHo HITH TTO3AHO MBI IIPHAEM K CHCTEME
Ci 1 X, T CpXy +onte, X, +---+e, X, = a,
CpyXy +r4Cy X, +--+0C,, X, = a,

e

B o3MOXHBI ABa CIIYViaAd.
H) r=mn. Torga rmociuemgHee YPABHCHIIC ITOCIIeJHEH CHCTEMEBI HMEET BHI c.xX,=d

mn?

l

H

OTKYIa X = k! IMpeAITOCIIEAHETO0 YPABHCHHA HAXOJHM X, |, H T.[4. H3 IICPBOI'O YpPABHCHHA

C.’l"l.'r’l
CHCTEMEBI HAXOIHM X, .
AOKYMEHT NOANVUCAH _
ANEIPORHRRFNON ISP CHCTEMA HMeET OeCUHCIIEHHOE MHOKECTBO PEIIIEHII.

Jeprmar = O SdMedarte - O IPAKTHTECKOR TOYKM 3peHMSA IPOLECC PEIIEHHS CHCTEMBI MOXHO

Bnaneneu: e eKcaHap

OOJIErYHTh, €CIIH BMECTO ITpeoOpa3soBaHHH HaJ CaMOH CHCTEMOH ITPOH3BOIHTH ITpeoOpa3oBaHH I

HaJ COOTBETCTB el paclIPeHHOH MAaTPHIEH CHCTEMDI.
ﬂ,EHCTEHTE%ZE19.DE.EDEE no 1 .DBI._E[BEE p p p H 8?



I Iprvep. Penmmts cucteMy MeTOAOM l'aycca.

Pemenne. PaccMoTpHM pacHMpeHHYIO MAaTPHITY
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YeTBEPTOH CTPOKOH. [locineiHAa ueTBepTas CTPOKa O3HAYAET, YTO MBI HMEEM YPaBHEHHE!
0-x,+0-x, +0-x;, +0-x, =7
CIIELOBATEILHO, 110 CKa3aHHOMY BEIIIIE CHCTEMA HECOBMECTHA.

TIpney PRRE e MeTomom ["aycca cHCTeMy ypaBHEHHI,

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnaneneu:
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(X, +2x,—3x,+5x, =1
x, +3x, - 13x, +22x, = -1
3x, +3x, +x;,—2x, =5

2%+ 3x, +4x, - Tx, =4

Pernenue. PaccMOTpHM pacIlMpeHHYIO MAaTPHIY CHCTEMEL

(1 2 -3 5 1)
1 3 -13 22 -]
3 5 1 -2 5

2 3 4 -7 4

YMHOKHM CIIEPBA IEPBYIO CTPOKY Ha (—1) M CIOXKHM CO BTOPOIH CTPOKOIH, 3aTeEM

YMHOXXHM IIEPBYIO CTPOKY Ha (—3) H CIIOXKHM C TpeTbeH CTPOKOH H, HAKOHEL], YMHOXHM
IIEPBYIO CTPOKY Ha ( — 2 ) M CIIOKHM C YeTBEPTOH CTPOKOi. [lomyunm

1 2 -3 5 1Y (1 2 -3 5 1)
o 1 -10 17 =2 01 —-10 17 =2
0O -1 10 -17 2 00 0O 0 0
0o -1 10 -17 2 ) (00 0 O O
BTOpYIO MaTpHIY MBI ITOTYYHM CJIOXKHB CIIEpBa BTOPYIO CTPOUKY C TPEThEH, 3aTEM

CIIOKHB BTOPYIO CTPOUYKY C 4YeTBepToH. HymeBble cTpoykH BeIOpackiBaecM. OcCTaeTcsd CHCTeMa
YpaBHEHHH

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

B}*’,[[EM CHHTaTb X; H X, CBOOOTHBIMH HEH3BCCTHBIMIL, 0003HaYag HX: Xy =0, X, = ﬁ

(*)

M3 BTOporo ypaBHEHH CHCTEMEI (*) HailleM x,

X, = 10x—175—2

IloncTaBHB x, B IIEPBOE YPaBHEHHE, ITOTYYHM:

x, +2(10a¢—174-2)-3c+50 =1 Win

X, +20c—-34p—-4—-3a+50 =1 WIN

x, =—17a+290+5.

Taxm oOpazoM, JaHHAS CHCTeMA HMeeT OeCUHCIIEHHOE MHOXKECTBO PEIIIEHIIT:

{x, =—17a+298+5

a<(R)
x, =10a-17-2

Coaep:xaHne oT4era

1. Tema

2. Llenp paGoTh

3. Kpartkoe ormcanne BEIIOTHEHHOH PadOTHI.
4. ChopMyITHPOBATH 3aKIFOYEHHE H BEIBOJBI
5. OTBETHUTH HAa KOHTPOIILHBIE BOITPOCHI.

KoHTpoJIbHbIE BONIPOCHI H 3a1aHH L
Permmiurs C,}&@m’;pﬂm METOAOM H MeTOLOM KpaMmepa:

ANEKTPOHHOW NOAMUCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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- -

(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 1 3x; —2x, —5x; =0 3x;—2x, +4x; =11
(2x;— x5 +3x3 =—4,  (8x,+3x,-6x3 =—4,  [3x,—2x, +4x; =12,
X = 2xy + 2x3 =7 4x; + xy—3x3 =-5 12X — X5 — x3=-9

Perures cucTeMbl IHHEHHBIX YPaBHEHHI MEeTOAOM ['aycca:

F3xl+2xj+x325 ( X, —2x,+3x,=6 ( 2x, —x,—x, =4

a) 12x, +3x,+x, =1 ;0) ¢2x, +3x, —4x, =20,B) <3x, +4x, —2x, =11
1211 +x, +3x, =11 k3x| —2x,—-5x, =06 \_SII —2x, +4x, =11
f2x| +4x, +4x, +6x, =18

4x, +2x, +5x, +7x, =24
3x, +2x, +8x; +35x, =13

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

IlepeyeHb OCHOBHOH H [JONOJIHHTE/JIbHOH JIHTEPATYpPbl, He0OX0JHMOH AJ8 OCBOEHHSA
JHCIHILTHHbI

IlepeyeHs 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

| MHauBHAYanbHEIE 3aJaHHS 110 BRICIIEN MaTeMaTHKe. YacTe 1. JIMHEHHAas H BEKTOpHAas
anreOpa. AHamHTHYecKasd reoMeTpHsd. J(mddepeHIMaIbHOEe HCUHCIeHHe (YHKIHH OXHOH
nepeMeHHOI: yueOHoe mocoone / A. II. Pgoymko, B. B. Bapxaro, B. B. Jlepxasen, Y. E.
IOpyTe, nmox pemakipen A. I1. PaOyimko. — Munck: Beinmramnag mxkona, 2013, — 304 ¢. —
Pexxrv goctyma: http://www 1prbookshop.1u/20266.html.

JIaboparopHas padora Ne 3.

JINHeHHBbIe orepamin HaJd BEKTOPaMH. Pazjio:xenne BEKTOpPaA 110 OopPpTaM KOOPIJHHATHLIX OCeH.
ﬂEﬁETEHH HAaJd BEKTOpaMH, 3a/JaHHBIMH IIPOCKIHAMIL. CEMHPH(}E, BEKTOPHOC H CMCEIIAHHOC

IMMPOH3BEACHHHA BEKTODOB.
]_[El]]b pﬂﬁﬂTbL‘ ELIPH@GT&TB YMEHHE BBIIOIIHATD JTHHEHHBIE QIICpaliil Hald BEKTOPAMH, IeHCTBHS Ha

BCKTOPaMIH,

3daJdHHBIMIL ITPOCKIHAMI, IIPHMCHATE IIPH PCIICHHH 3aJd4 CKAJIAPHOC, BCKTOPHOC H

CMEIIaHHOC ITPOH3BCACHHA BCKTOPOB.

CepTudukar: ECDOIDE'M 31

T COPETHYCCKAA TdCTh

HampaBrieHHBIH oTpe30K OyAeM Ha3bBaTh BEKTOPOM H 0003Ha4YaTh 4B, CDuwm a, e, ...

BEI{TGP HA43bIBACTCAH HYIICBBIM, CCIIH CI'O HAY4JIIO H KOHCI[ COBIIQAA4IO0T H 0003HaYawT o .

HyneBoi BeKTOp He HMeeT OIpeJelIeHHOIO HalTpaBIIeHHS H HMeeT JINHY PaBHYIO HYIIIO.
BekTopsl Ha3bBaIOTCS KOIJIMHEAPHBIMH, €CIIH OHH JIeXKaT Ha OJHOH ITPSMOI, THOO Ha

ITapallJIeIbHEIX IIPSIMBIX. /[Ba BEKTOpa Ha3bIBAOTCS PABHBIMH, €CIIH BBIIOITHEHEI CIIEYIOIIHE TPH
YCIIOBHS: 1) AMMHBEI BEeKTOPOB PaBHBL, 2) BEKTOPHI ITapalielbHBl (KOIUIHHEApHBI), 3) BEKTOPEI

Hanpaﬂnewmmnmgﬁme CT(}pﬂHy

Bnaneneu:

NelcTRUTENEH:
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CymMMOH a + B JIBYX BEeKTOpPOB d I B HazbIBaeTCS BEeKTOpP, HAYIIHII H3 Hayalla BeKTopa

a4 B KOHEI[ BEKTOpa D IIPH YCIIOBHH, YTO BEKTOP b IIPIIOXKEH K KOHITY BekTopa 4 (TIPaBHIIO

TPEYroIbHHKA) H 3aIHCHIBAalOT C =a + b.

b

C

CroKeHHe BEKTOPOB 00NmajgaeT CIEAVIOIIHMH OCHOBHBIMH CBOHCTBAMH:

1. KoMMyTaTHBHOCTE: 5+ E = l_) + 5

2. ACCOIIHaTHBHOCTB: I JIIOOBIX BEKTOPOB 5, E 151 E BEITIOITHSIETCS. PABEHCTBO
5+(B+;):(5+5)+5

3. IIpubapneHne HYIEBOIO BEKTOpa K JIFOOOMY BEKTOPY 5 HE MEHSET ITOCIIEIHETO:
a+0=a.

4. Cymma BeKTOpa 4 H IIPOTHBOIIOIOKHOIO BEKTOpPA alpa:E.Ha HYJIEBOMY BEKTOPY, T. €.
a+a'=0

M3 BTOpOro cBOHCTBA CIEAYET, YTO ECIH JAaHbI BEKTOPHL d,, d,, ...d , PACIOIOKEHHEIE
TaK, 4YTO KOHEI[ IIPeJBIAVIIErO BeKTOpa SBJISETCS HayaloM IIOCIEeAVIOIIEro, TO CyMMa

a, +a, +...+a,, OyAeT IMpeAcTaBIATh COOOH BEKTOp, HAYIIHH H3 Havala BeKTopa 4| B

KOHEILL BEKTOPa 4 n.

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

2. BrIuMTane BeKTOPOB

Pa3HOCTBIO [IBYX BEKTOPOB 4 M D HasBIBaeTCS TaKoil TPeTHil BeKTOp C, YTo & =D + C

I 0003HaYaeT a-b= C. UYTOOH H3 OZHOrO BEKTOpPA BEIYECTh APYIOil, HYKHO HX OTHECTH K
o0ImeMy Hayaly H ITPOBECTH BEKTOP H3 KOHEUHOH TOUYKH BEKTOPa — BEIMHTAEMOI'0 B KOHEUHYIO
TOYKY BEKTOpa — YMEHBIIIaEMOTO.

2 C

OOKYMEHT NMoanncAaH
ANEKTPOHHOM NOONMUCEID Z_
5

IDHKAT Z2C0000043E9ABBBA52205E/BASO0060000043E

UWieniyxoBd iTeHHE AdIeKCaHODOBHS
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3ameuannie. Hapsay ¢ mpaBIiIoM TPeyTrOIbHHKA YacTO ITOIb3YEOTCS (pElEHGGHJ]LHLIM eMYy)

ITPAaBHIIOM ITapaJUIeIIorpaMMa: €CIIH BEKTOPHI d H b

IIpHBelcHBl K OOINeMY Hayaly H Ha HHX ITOCTPOeH ITapaijielIorpaMM, TO CyMMa a4 + b
eCTh BeKTOp, COBITAQJAIONIHH C JHarOHalIb 53TOrO
TTapasuIeNiorpaMMa, HOyIIeH W3 OoOIero Havaia

BEKTOPOB d H b d BTOP4A ,I[IIEII‘GHEL'I]I:- HAVIITaAd HB

KOHIId BEKTOpPa b B KOHEI[ BEKTOpPa d eCTh Pa3HOCTh 4 -

b.

3. HDGHBEEI[EHHE EEI{TGDH H4a lE[HIZ':.'I'IIZZ]'

HpﬂIIBEEﬂEHIIEM a. a(HJIH au,) BEKTOPa @ Ha BEINECTPEHHOE uMcno Ol Has3pIBaeTCA
BEKTOP b , KOJUIHHEapHBIH BeKTOPY 4, (IIpHYeM BEKTOpP b mveer JUTHHY, PaBHYIO ‘ ol ‘ ‘ a ‘)H

HMEOILHH HAIIpaBJIICHHE, COBIIQAAIOINCEC C HAIIPABJICHHEM BCKTOpPa dB CIIydac Oy 0
ITPOTHBOIIOIIOXKHOE HallpaBIIeHHE B ciIydae Ol « 0.
FEDMETPH‘IEGI{HI‘T CMBICII OITEPAIlHH YMHOMKCHIA BEKTOPA Ha YHCIIO MOYHO BbIPA3HTE TdK.

IIPH YMHOJKEHHH BeKTOpa 4 Ha YHCIIO Ol BeKTOP A pacTaruBaeTcs (CKHMaeTcs) B Ol pas.
IIpu stom, ecrmt OL» 1, TO A pactsruBaercs, ecid 0< O <1, TO BEKTOp 4 CKHMAECTCHI H
BEKTOP 0. 4 COXpaHSeT TO JKe HallpaBIIeHHEe, YTO H BEKTOpP 4.

Ecmi xe Ol < 0, TO BEKTOpP 4 PacTATHBAETCS ITPH ‘ o ‘ » 1 H cKMMaeTcs IpH ‘ oL ‘{ 1
H IIPH 3TOM ITPOHCXOMHUT H3MEHEHHE HaIIPaBIIEHH I Ha ITPOTHBOITOIOKHOE.
Onepam[ﬂ YMHOZKEHHS BEKTOPa Ha HCIIO o0nmagaer CIEIYIOIHMH CBOHCTBAMH:

1. Ct{a+b) oa + ob (pacmpeIeHTeIbHOE CBOHCTBO YHCIIOBOIO COMHOIKHTEIIS
OTHOCHTEIIBHO CYMMBI BEKTOPOB).

2. (O + B) a= a8 + Pa (pacrpeaemiTeIbHOE CBOMCTBO BEKTOPHOIO COMHOKHTEIIS
OTHOCHTETIBHO CYMMBI JHCell).

3. m(Ba) = (0f3) 2 (couyeTaTelbHOE CBOHCTBO YHCIIOBBIX COMHOJKHTENEH).

Tak Kak IO OIpeJelIeHHIO BeKTOP €CTh HaIlpaBISHHBIH OTPe30K, a IIPOEKI[HH
HaITpaBIIEHHOI O OTPe3Ka Ha OCH KOOpPAHHAT HaXOJST KaK PasHOCTH OFHOHMEHHBIX KOOPIHHAT
KOHI[a M Hayalla HalpaBIeHHOIO OTpe3Ka, TO TOYHO TakKkKe HaXOAST MPOeKIHH BeKTOopa Ha
KOOPAHHATHEIE OCH. DTH ITPOEKIIHH H Ha3bIBAFOTCS KOOPIHHATaMH BEKTOPA.

Hampumep, mmycTh JaHbl Toukn A(3, -2, 5) u B(-1, 2, 3). Torma xoopauHaTaMH BeKTopa

AB OynyT: -1-3=-4; 2-(-2)=4, 3-5=-2 u obo3Hauaror AB ={-4, 4, -2}.

B mampHeliineM, KOOpAMHATH (IIPOEKIH Ha OCH) MBI OyeM o003HayaTh a ={X,y, Z}.
OTMETHM, UTO JEHCTBHSA HaJ BEKTOpaMH MOKHO IIPOH3BECTH B KOOPAHHATAX.

ITycTh TaHBI BeKTOPHI B KOOPAMHATAX: A=(X1, y1,z1} H D = {x2, y2, 22}.

Torma: a + b = X1+ X2, yi+y2, z1+22}, A - b = {X1-X2, yi-y2 z1-22}, a = {0Olxy,
o yi, Olzi}.
CKEUIHDHGE ITPOH3SEBCJCHIC EEI{TGDGE

[TycTh maHBI IBa BEKTOpa 4 H b CKaJIIPHBEIMH ITPOH3BEIEHHSIMH JBYX BEKTOPOB aub
Ha3bIBAETCS YHCJIO, PaBHOE NPOH3BEJEHHIO JJIHH 3THX BEKTOPOB, YMHOXKEHHOMY Ha KOCHHYC
yIia Me:&{,[[y HIMH:

thh?j J cAHITIE 8 — YTOJl MEKY B EKTOPaMH
HNOANMCLIO
var 200 VIOKHO: - HATE s APYLOLOHPEIEIIEHHE CKAIIPHOIO ITPOM3BEAEHHSI [IBYX BEKTOPOB. U3

NAnenTeOPHID HPEFEIEE[HH- H3BECTHO, UTO
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np;a = ‘ﬂ'| cos$ Hnp-b= ‘b| Cos 9.

T.0. CKAJIIFIPHOC ITPOH3BCACHHC JBYX BCKTOPOE CCTh HHCIIO, PAaBHOC ITPOH3BCIACHIIO
AIODMHBI OJHOI'O H3 3THX BEKTOPOB Ha ITPOCKIIIO APYI'OI'O BEKTOPaA Hd HEpELIﬁ BEKTOD.

CK&JI&IIJHGE IPOH3BCACHIC BCKTOPOB oOmamaetT CICIVIOIIIHMH OCHOBHBIMH CBOMCTBAMH:

1. CxalsipHOe IIPOM3BENEHHE IBYX BEKTOPOB 4 H D obpalljaeTcs B Hyldb B TOM CIy4ae, KOTAa
IO KpaffHeH Mepe OJHH H3 BEKTOPOB SBILAETCS HyIEBBIM HITH €CIIH BEKTOPBI MEePHEHHKYISPHEL.

2. CkallIpHOE IIPOHM3BEJIEHHE JBYX BEKTOPOB A ub PaBHO ITPOH3BEIECHHIO JIHH HTHX
BEKTOPOB, CIIH JaHHbIe BEKTOPHI ITapalIeIbHEI, T. €. ¢ = 0.
(a )= faftjcos0 = -6

OTcrola clemyeT, YTO CKalIspHOe ITPOH3BeJcHHEe BEeKTOpa Ha CaMoro ceOs paBHO

- =\ -2

KBaJpaTy JJIHHBI 3TOr0 BEKTOpa, T. €. (a- a ): ‘a‘

3. CkaIpHOe IIPOM3BEleHHe [ABYX BEKTOPOB 00NafaeT IIePeMeCTHTEILHBIM CBOIICTBOM
VMH 0K EHI: (ab ): (ba )
4. CKalLIpHOE IIPOH3BEJleHHE 00IafacT paclpe elINTeNbHEIM CBOIICTBOM OTHOCHTEIBHO CYMMEI

sextopon: (a - b)- o (ac)+ (bc).

ITycTh maHBI JIBa BeEKTOpa B KOOpJHHATaX: a:{xl, yl,zl}ub:{xz y Y25 25 }
CKalIsIpHOE IPOH3BeJieHHe STHX BEKTOPOB PaBHO CYMMe IIPOH3BEeJeHHI HX OJHOHMEHHBIX

KOOPIHHAT.
BeKTopHOE ITPOH3BELEHIE BEKTOPOB

BEI{TGPI{BIM IIPOHU3BENEHIEM IBYX BEKTOpPOB d U b Ha3bIBaeTCS TaKOH TpETHﬁ BEKTOP

C I{GTGPLIH DﬁHEL[[ElET CJIICT YOI HMH EEGHETEMI

e Laucl b TO €CTh BEKTOp C IIepIEHAHKYISIPeH K IUIOCKOCTH, IJle JeXaT BeKTopa

aub;

2) JlnnHa BeKTOpa € YHCIEHHO paBHA IUIOM[AIH ITapajulesIorpaMMa, IIOCTPOEHHOIO Ha BEKTOpax

aub,te H = |a| : ‘b|sin @, TIE @ — YTOJIMEKIY BEKTOpaMHU a U b ;

3) BeKTOp C HAIIpaBIIeH B TaKYIO CTOPOHY, YTOOBI KpaTYaHIIHI IIOBOPOT OT IIEPBOr0 BeKTopa

K BTOPOMY BEKTOPY D BOKPYT BEKTOpa ( IIPeICTaBILUICSA IIPOHCXOMSIIIIM IIPOTHB YaCOBOIL
CTPEJIKH, ECITH CMOTPETh M3 KOHIIa BeKTOpa C .

BEI{TGPHGE ITPOH3BCACHIIC 0003HaYar0T CHMBOIIOM C = {ab U C = A X b .
El) (OCHOBHBIE CBOHCTBA BEKTOPHOI'O ITPOH3BEICHIT:

1. BekTopHOe IIpOM3BEIEHHE ABYX BEKTOPOB d U b paBHO HYyIEBOMY BEKTOPY B TOM H

TOJIBKO B TOM CIIVHAC, KOI'ld 3TH BCKTOPBI ITaPaJUICJIbHBIL.
M3 5TOro CBOHCTBA CIICAYCT, YTO BCKTOPHOC IIPOH3BCACHIIC 1rod0ro BCKTOPd Ha CaMOI'O GE@H:,

T.E. LCICI HDI-QAEHT NOAMNWCAH
EKTPOHHOW MOAMUCHIO

Ceprudmkar: 225.3. %ﬂ%@m%%@}fx BEKTOPOB daHTHKOMMYTATHBHO, 4 HMCHHO.

Bnaneneu: LI_IEEItt 2 arbAHa EE:IE OpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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3. BekTopHOe IIPOM3BEJeHHE OONIaacT CBOICTBAMH COYETATENbHOCTH OTHOCHTEIIBHO
YHCIIOBOTO MHOKHTES: Oflﬂb = {aa -bJ U1 {a -(be.

4. BeKTOpHOEe IIpOM3BEIcHHEe BeKITOpPOB 0O0HafaeT paclpeJelHTeIbHbBIM CBOIICTBOM
OTHOCHTEIIFHO BEKTOPOB.

BeKkTopHOe HI]GIIBEE,I[EI-]IIE BEKTOPOB B I{GG'[JI[I]HEITHX

[TycTh BEKTOPEL U bBa,I[aHhI B KOOpIHMHATaX ( = {x] y Vi» Z]} b= {xz, ¥Ys, Zz}

e B 1 P2 IS T RS B LG
Torma |ab|= cX , , >
Vods| [Z9 Xs| Ko Yy

IIprmMep. I1ycTh JaHBI BEKTOPEL d = {2, —1, 4} U b= {3, 1, 0}
'EI IZ 33
[EE =2 -14=0+20, +121, +3Il, — 4, = —4l, +121, +5L,.
310

re ab|=c={-4,12,5)

[IycTp maHBI TpH BeKTOpa d, b ¢. Ecrm u3 TPEX BEKTOPOB To0BIE JBa BEKTOpa

YMHOXHTbh BEKTOPHO, a 3aTeM IIOITYYEeHHBIH BEKTOP d = [a b] YMHOKHTh Ha TPeTHH BEKTOP C
CKalIIJpHO, TO B Pe3yIbTaTe MbI IIOJIYYHM YHCIIO, KOTOpO€ H Ha3bIBAaeTCSI CMeNIaHHBIM

TIPOM3BEIEHHEM TPEX BEKTOPOB H 0003Ha4aroT: muéo a b ¢, mico ([a b] r::)

CMeIlIaHHOE IIPOH3BEICHIE HEKOMIUIAHAPHBIX BEKTOPOB d b H C TI0 MOAYIIIO PAaBHO
Gﬁ'LEM}*' ITapaJuICIICITHIIC A, IIOCTPOCHHOI'O Ha 3THX BEKTOPAX.

CMeIaHHOE ITPOH3BeIeHHE BEKTOPOB ¢ | b, c PaBHO HYIIO TOrJla H TOIBKO TOrJa, Korjaa
5TH BEKTOPHI KOMILJIAHAPHEL.

CMEIIaHHOE ITPOH3BEAEHHE BEKTOPOB B KOOPAHHATAX.

[TycTh maHBI TPH BeKTOpa B KOOPAHHATAX

a={x,v,z,},b=1{x,,¥,,2,}.c={x;,y,,2,}. Torma cMeImmaHHoOe IIPOMU3BEIAEHHE DTHX
BEKTOPOB MOJKHO BEIYHCIIHTD T10 (POPMYIIE:

A TR ST
(lable) =x, 'y, z,|.
Xy Vs &y

MHorue 3afayd TIeOMETPHH, (H3HKH, MEXAHHKH PEeIIaroTcs METOAAaMH BeKTOPHOH
anreOpel.

[IpuMep. BRIUMCINTD, KaKyio paboTy IMPOH3BOAUT cwia F = {3, -5, -2} xorga ee Todka
TIPHIIOKEHHSL, IBHTAsICh ITPSMOIHHENHO, ITePEMEIAETCS H3 MON0KeHHS A (2, 5, -3) B ITIOJIO/KEHHE
B (3, -1,-2).

Pernente. HafieM KoopAHHATHL BekTopa O = AB

S ={3-2;-1-5;-243} = {1;-6; 1}
Torzma BenI4IHA HCKOMOI paboTa paBHa cKallsIpHOMY IponsseneHmo ( F -5 ), 1.e.

W ARSI (6) - 21 =31,

CepTudukar: 0 -
Bnapeneu; MEHHE Anekc HﬂpDEHEWﬁ%Ea}H—ILIII EEHOPMI ﬂ {3 0 4} H b { l‘-‘l‘-‘ 2}
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3-D+0-I+(4H-(2) S5 T
\/32 +0+4° -\/(—1)2 P +(-2)° 5J6 6

[IpuMep. JlaHbI KOOpAHHATHI BepinmHH TpeyrombHHKa A(1,2,0), B(3,0,-3) u C(5,2,6). Haiitn
TIJIOINAAbL STOI0 TPEYIOJIBHHKA.

PereHie. COSQ =

PereHnie. HargeM KOOpAHHAaTEI BEKTOPOB E H E .
AB ={3-1,0-2,-3-0} = {2, -2, -3}
AC ={5-1,2-0,6-0} = {4, 0, 6}

HalizeM BeKTOpHOE ITpOH3BEleHIE BEKTOPOB AB u AC: ([AB-AC =12 -2 -3

—12e, —12¢, + 8¢, —12¢, = —12¢, — 24e, + 8e,
Urak, [AB-AC | = d = (-12,-24, 8).

Haiigem MOIVYIIb BEKTOPHOI'O ITPOH3BCACHITA

[[AB-AC1H d |2 (—12)" +(-24)” +8” =144 + 576 + 64 = /784 =

] ]
VckoMast Tormajib TPeyrombHIKa: S, , .. = E‘[AB AC]‘ = 5 -28 =14 xB. exn.

[TpuMep. BerurcmuTs 00beM TeTpasapa, BEPIIHHEI KOTOPOro HaxoAarcsa B Toukax O(1,1,2),
A(2,3.-1), B(2,-2,4), C(-1,1,3).

Pemmerne. Terpasap moctpoeH Ha BekTopax (A, OB 1 OC HaiigeM KOOpAHHATEL 3THX

BEKTOPOB: OA = {1,2,—3}, OB = {1,-3,2}, OC = {—2,0,1} . Torma HCKOMBIIT 00BEM:

1 2 -3

1 | 1 |
v-1loa-oBl.oc)]-11 -3 2|=1p3-8+18-9=1.5-2

6 6 6 6 6

-2 0 1

V= > Ky0. el

6 . el
I IpuMep. BEIMHCIIHTE MOIYIIL BEKTOpa d = {6,3.-2}.
Pemenmie. Ecimi jaH BekTop d = {x, y, z}, TO |a| = \/xz + }?1 + z° . Clie[[oBaTenIbHO,

HMEEM

a|= /6% +3% +(=2)> =/49 =7.
| IpuMep. BEIMHCIIMTE HAIIPABIISIOLIIE KOCHHYCEI BEKTOPA E = {12,-15,-16}.
Pererme. |a | = .\/122 +(—15)° +(—16)" =625 =25.
x 12 y —15 3 Z —16
COSa = osf = —— =——,COSY = — = ——.
| a | 25 |£I | 25 5 la| 25
I IpuMep. BeKTOpEl @ H f; 00pPa3yIOT YIOII (p = 60V, IIPHYEM |E| =5u |B| = 8. OnpeaenmmTs
[a + b| gaEreolion nopncsio

Ceprucmkatr: 2C0000043E9AB&B952205E7BAS00060000043E IR 1 o 1
Branenew uﬁg@@;}_}ﬂg '3CCMOTRHM CKAISIPHOe TIponsBeienne (a4 + b)n (a + b) te.
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_ _ o _ _ l
(a +by=(aa)y+2(ab)+bb)= |a|3+2|a|-|b|-cus~;60”+|b|3=25+2-5-8-E+64= 129,

cleZoBaTenbHO |a + b|= /129 .

AHAIOTHYHO, PACCMOTPHM ( d - 5)3

— 1
2 (a b)+|bJF =25-2-5-8-— +64 = 49. a -bl=~49=17.

(@ -byejap.
| 2

Coaep:xaHne oT4era

1. Tema

2. Llenp paGoTh

3. Kpartkoe ormcanne BEOIOTHEHHOH PabOTHI.
4. ChopMyITHPOBATH 3aKIFOYEHHE H BEIBOJBI
5. OTBETHUTH HAa KOHTPOIILHBIE BOITPOCHI.

KoHTpo/ibHbIE BONIPOCHI H 33JaAHNI .
3amaua 1. Ilo maHHBIM BEKTOpPaM U [1OCmpoume 8eKmopsb! , , U

o~

3amauva 2. Ilo JaHHBIM BeKTOpaM U IIOCTPOHTE BEKTOPBI, U .

a _
/ X
3amauva 3. KaxoMmy YCIOBHIO JOJIKHBI YVIOBIETBOPSTE BEKTOPEL U , UTOORI BEKTOPHI U OBLIH
KOJUTHHEeapHbI. KaKOH reOMETPHYECKHH CMBICIT HMEET BTO YCIIOBHE?
3amaya 4. Ormpeaenure KOOPAHHATHL Hayala BEKTOpa , €CIH €ro KOHEI[ COBITAAAET C TOUKOH
M(1,-1;2).
3amava 5. Ilyctes B HekoTOpOoM Oasuce U . Hanaure KOOpPAHHATEI BEKTOpPA B 5TOM Oasmce.

3agaya 6. OmpedelnnTh, IIPH KaKHX 3HAYeHHSIX o0 H [3 BeKTOpel d ={-2, 3, B} u b ={a, -6, 2}
KOJUTHHEAPHHI.

3amgaya 7. JlaHBI TPH BEKTOpPa ; = {3.,-2,1}, g = {-1,1.-2}, ; = {2,1,-3}. Hamru pasnoxeHHue

BEKTOpa E‘ = {11,-6,5} 1o Gasucy ; , E, ;

b| = 1, BEMHCIINTE

—_— —_— ?I' —_—
Bamgaya 8. Bekrtopsl @ H b 06pasyroT yrom @ = E 3Has, 4To |a | = \6,

YI'OII & MCAALY BEKTOPAMII ; = E + f; H & = E - B

3agaya 9. BEIYHCIITE ITPOEKI[HIO BEKTOPA a = {5,2,5} Ha och BeKTOpa b = {2,-1,2}.
3agauva 10. JlaHel BepIMHEI TeTpasapa: A(2,3,1), B(4,1,-2), C(6,3,7), D(-5,-4,8). Haiitn giuHy
€r0 BBICOTHI, OITYIIIEHHOM H3 BEPIIHHEI D.
3amava 1 1. Haitrn opr Bektopa a = 3e, +4e, —12e,.
3amava 12. HanTyn BenHUMHY IUIOIIALH ITapajieiorpaMmMa, CTOPOHAMI KOTOPOr'O SBIISFOTCS

BEKTOPH oft =, bsdbblt b = (2,713},
Sazrata ﬂf«B*HEHKMMIHFL EH}"]_‘pEHHHE VIJIBl TPEYIOJIBHHUKA ¢ BeprmHaMu A(1:;2:1), B(3:-1;7)

CTC(7:4:22). YOS MiTh C, 410 STOT TPeyronbHHK paBHOGeApeHHEIT. ClernaTh YepTex.
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3amaya 14. 3Had OMHY M3 BepIIHMH TpeyrolbHHKA A(2;-5.3) M BEeKTOPHI, COBITAJAIONTHE C
nBymsa ero cropoHamu AB = {4:1:2) u BC = {3;-2;5}). HajitTh ocTalbHble BEPINHHBEI H

KoopaHHaThI BekTopa CA .

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

[IepeyeHp JOMOIHUTEILHOM THTEPaTyPhI

| MHguBHAYanbHEIE 3aJaHHS 110 BRICIIEH MareMaTHKe. YacTth 1. JIHHeHHAas 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 penaxkigicn A. II. PaOyinko. — MuHck: Beimsrimnas mkomna, 2013, — 304 ¢. —
Pexxyv goctyma: http://www 1prbookshop.1u/20266.html.

JIaboparopHas padora Ne 4,
Ilpaman JMHEA HA IVIOCKOCTH: YPABHEHHE NPAMOI ¢ YIVIOBBIM K03(pHIHEHTOM; 00I1Iee
YpaBHeHHe NPAMOH; YpaBHeHHe NPAMOM, NpoxoJsiieil Jepe3 JAHHYI TOYKY B JAHHOM
HaNnpaBJieHHH; YpaBHeHHe NPAMOM, NMpoxoasmiell 'epe3 JBe JaHHbIE TOYKH; YpPaBHeHHe
NpAMOH B OTpe3Kax. YroJ MeXIy /ABYMS NpAMbIMH. YCJI0BHS Napa/LIeJIbHOCTH H
NepreHMKYJIAPHOCTH ABYX NPsMbIX. PaccTosiHHe OT TOYKH 10 IPAMOM.
Ileab padorbl: chOpMHPOBATH ITPEICTARIEHHE O BO3MOKHBIX CIIOCO0aX 3aJaHHs IIPSIMOH Ha
IUIOCKOCTH, BBIPAaOOTaTh YMEHHE BBEIOHPATh COOTBETCTBYIOINEE YpaBHEHHE IS KOHKPETHOM
3aJauyl, HAaXOAWTh BEJIMYHHY VIlla MEKIY ABYMSI IPSIMBIMH H PAacCTOSHHE OT TOYKH 0
TTPSIMOH.

T COPCTHYCCKAA YdCThb
B I[EKHI]TDEGﬁ CHCTEME KOOPAHHAT Ha ITUTIOCKOCTH KaAkad IIPpAMad OIrpeaciIacTCd Vp aBHCHHEM 11 cTereHH

u, 00paTHO, KaXKJ0e YPaBHEHHE 11 CTEIIEHH OIPEIEIISIET ITPSMVIO.

YpaBHEHHE TIPIMOH C VITIOBEIM KO3(ppHIMEeHTOM: y=kx+b, TIe Kk — VyITIOBOMH
KO3(P(pHITHEHT IIPSMOH, b — HavalIbHasI OpJHHATa.

IIppmMmep: Harmicate ypaBHeHHE IIPSAMOH, IIPOXOMAINEH 4Yepe3 TOUKY Mop(-2;1) U
00pas3vyIoIEH ¢ NMPSMOH 3x —y + 2 = 0 yroll B 45°.

PerreHue.

YpaBHEHHE IIPSAMOH, IIPOXOAMIIEH Yepes3 TOUKY M,(Xo, Vo) HMEET BHI:

vy—yo=ki(x—xp),T.e.y—1=ki(x +2)

B paBeHCTBE HeOOXOMHMO OIIPEeJeIHTh VYIJIOBOH Koa(duimeHT k;. [ 5TOro
BOCIIOJIB3YEMCS YCIIOBHEM, UTO MCKOMAas ITpsiMas 00pas3yeT ¢ JaHHOH IPSMOH 3x—y+2=(0 yroj B
45°. YrnoBo# ko3 (HIMEHT JaHHOH IMpsaMoi k; = 3. Torma nMeeM:

k,—k 3 —
5345:3: 2 ! HITH I: 5 .k! ?
1+ k,k, 1+ 3k,
| |
oTtkyma I + 3k; =3 — kj, I k; =E. IlogcTaBHB k; = E , TIONYyUHM: y— [ = E (x + 2) WM x —

2y + 4 = () —HCKOMOE YpaBHEHHE ITPSMOTI.

Ofmee ypaBHeHHe IpsMoi: Ax+By+C=0, rme A, B, C — NIpOH3BOILHEIE YHCIIA.
[IOKYMEHT NOAMWCAH

OHEEI[;[}?BE@FWEDE'[@W@LHL OJHOBPEMEHHO PaBHEI HYIIIO.

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
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T

- A
YpaBHEHHE ITPSMOH B OTpe3Kax: — + > =1, rae a, b — BeIHMYHHBI OTPE3KOB, OTCEKAEMBIX
a

Hpﬂlﬂﬂﬁ Hd KOOPIHHATHBIX OCAHAX.

3amevanne. [Ipsmasg JmHHS B OTpe3kax OTceKaeT OT KOOPAHHATHOIO VrIjla
. . 1
IIPSIMOYT OJIBHEIH TPe YT OIbHHK, TIOIIaAbh KOTOPOro OIpeAeseTcsa (POPMYIION S, = E‘ﬂ“b‘ :

IIprmep. [lana mpsmasg 5x-3y-30=0. Hamrtu IIoinaap TPeyrolbHHKA, OTCEKAEMOIO

IIPSIMOH OT KOOPAHHATHEIX OCEH.

PerieHue. 3armImneM YPAaBHCHIC ]'[pﬂI%-IGfI B OTPC3KadxX, pa3jcioiB BCC YUIICHBI JdaHHOI'O

ypaBHeHHS Ha 30: %—%:l. M3 ypaBHeHHS BHAHO, 4yrOo a=6;b=-10. CriemopareipHO,

S, = %|6“— l{}| =30 xB.exn.

HopmarmbHOe ypaBHEHHE IIPSAMOH: xC0os& + ysind- P =0, rae 6 - yroi, KOTOPEIH 00pa3yeT
ITpsMasi ¢ TIOTIOKHUTEIILHBIM HaIlpaBlIeHHeM ocH OX.

IIpinvep. JaHo ypaBHeHHe IpsmoH S5x — 12y + 26 = 0. llpuBecTH K HOpMaIbHOMY

BH]TY.
Perenue. /i1 repexoza or oOIIEro YpaBHEHHS MPSIMOH K HOPMAJIbHOMY He0OXOIHMO
1
00e yacTH OOINEero ypaBHEHHS YMHOXHTh Ha HOPMHPVYIOIIHI MHOKHTEIbs M = \/ :
++/A° + B*

3HaK BBIOHpaeTCs IIPOTHBOIIOIOXKHEIM 3HaKy C. B manHOM ypaBHeHHH A=5, B= -12, C=26. Tak
Kak (>0, TO HOPMHUPVIOIIMH  MHOXHTEIb OepeM CcO  3HAKOM  MHHVYC, T.€.

1 1 |
M =— — ——. YMHOXHB Ha M = —— [aHHOE YpaBHEHHE, ITOIYUIM:
+/25+144 13 13
S 12 . > . 12
——Xx+—y—2=0 - HopMaIbHOe ypaBHEHHE MPAMOIL: cosf= ——, sinf= —, P =2,
13 13 13 13
v=kx+ b,
[IycTy maHBl ABe IIPSIMBIE P YTOII MeXAY ABYMS TPSMBIMH Ha ITTIOCKOCTH
y=RKXTD,
k, -k,

MO2KeT OBITh BBEIUHCIIEH IO (pOpMyTIe: 1g@ = — :
1+ k k,

HeoOxoguMbpIM M JOCTaTOYHBIM YCIIOBHEM ITapalJIeIBHOCTH JOBYX IIPSIMBIX SBIISIETCS
PaBEHCTBO HX VYITIOBBIX Ko3(pmimeHTOB: ki=k.. HeoOxommmoe H [JOCTaTOYHOE YCIOBHEM
TIEPIEHANKYISIPHOCTH JIBYX IIPSAMBIX 3aKIIOYaeTCSI B TOM, YTO ITPOH3BEJlEHHE HX YITIOBBIX

Ko3(prrrreHTOB paBHO (-1): kiko=-1.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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3aMeuaHue. ECIH ypaBHEHHI IBYX IPSAMEBIX 3aJaHbl B oOmmeM BHAE Aix+Biy+Ci=0 u

A
A2x+Bay+Co=0, TO yrioBBE KOAP(PHIIHEHTH STHX IPSIMBIX OYAYT HMETh BHJ; kl:—E‘,
|

A A,
1) Ilycts npsvele nmapamienbHel. Torga ki=k; mimm Bl = B_ , T.€. €CJIH B YPaBHEHHSX ABYX
| 2

ITPAMBIX COOTBCTCTBYIOIITHE KGB(l)(bI]I[HEHTLI IIPH TEKYHIHX KOOPAHHATAX ITPOITOPIHOHAIIBHEL, TO

A B C
IIPAMBIC  ITAPAJIIICIIBHEL. Ecnu IpH  5TOM HMEEM OTHOIIICHHE —L = Bl — Cl ., TO IIPpAMBIC
2 2

COBITAAXOT.
2) IlycTh IIpsIMEBIE IEPIEHIUKYILIPHBL. Toraa BEIIONHAETCS PaBEHCTBO K | -k ) = —1 wmm

Al AE
B B,

TIEPIIEHANKYIIIPHOCTH ABVYX ITPSIMBIX, YPaBHEHHS KOTOPHIX 3aaHbl B OOIIEM BHJIE.
IIpimep. JaHel ypaBHeHHS ABYX IPSMBIX 2X —y + 3 =0 u 4x — 2y + 5 = 0. Kak

=—] mm AA2 + BiB> = (0 - 3TO ecTh HeOOXOJHMOE H JOCTATOYHOE YCIIOBHE

PACIIONOKEHBI 3TH IpsMbIe? 3meck Ay = 2, B = -1, Ci1 = 3, A2 =4, B, = -2, C2 = 5. 31eck
2 -1 3

BREITIOIMHSIOTCSA COOTHOINEHHS, — — —— = — , T.€. ITPAMBIC ITAPAIIJICJIBHBI.

-2
IIprMep. Jauel ypaBHeHHA ABYX IpAMBIX 3X — 2y + 1 = 0 u 2x + 3y + 4 = 0. Kak

PACITIOIIOKCHBI 3TH ]'[pHI‘vﬂ:-IE:?

Pemenne. BeirmummeM ko3 IIEHTH IIPH MepeMeHHbBIX X H yv: A =3 B =-2, Ci1=1, A> =

2, B> = 3, (2 = 4. PacCMOTPHM BEBINIOJIHEHHE YCIIOBHE IEPIIEHIMKYIISIPHOCTH. MMeem: A1A2 +
BB = 32 - 2.3 = 0. YcunoBHe BBIIOIHEHO. (ClIeIoBaTEIbHO, JaHHBIE TIPSMEIE
TEPIIEHIHKYIISPHEI.

YToORl HAHTH pacCTOSHHE OT TOUKH Mo(xo,yo) A0 IIPSAMOH, HEOOXOZHMO: 1)ypaBHEHHE
JTaHHOH ITPSAMOH ITIPHBECTH K HOPMaJIbHOMY BHIY, 2)IOJCTAaBHTh BMECTO TeKYIIHX KOOpPIHHAT,
KOOPAHHATEL TOUKH Mo(Xx0,V0).

ld| = | xoco8 6+ ygsin& - P|

[Ipumep. HaliTh paccTostHHE OT TOUKH Mo(-2,3) 10 npssMoii 3x — 4y — 2 = 0.

Pemenmne. IIpumBommm J[JaHHOEe YpaBHEHHE K HOPMAJIBHOMY BHAY, YMHOXas €ro Ha
HOPMHPYIOIIHH MHOXHTEIh

mM=__1 1
3¥+4* 5
[Tomy4nM HOpMalIbHOE YpaBHEHIE 3..%.,_2_0.
5 5> D
_ 3 4 2 6 12 2 20
Torng, eNEORSHEH = < (D - 3-C=---—- FRl

EHEH'I'F'DHH%I oAnnchLIO b S S R S 5 5
2

Bnaneneu: LI.IEEJ:-.H(DM kAHa fnekcaHopoBHa ?
’

S YKa3bBIBAET Ha TO, UTO JaHHAas Touka  Mo( -2,3)

|
NeAcTBATENEH: C 19.DE.EDEj no 19.08.2023
I
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JIEKHUT OT JAHHOH IIPSAMOIH C TOH K€ CTOPOHEI, UTO
Hayaro KoopAuHar. FickomMoe paccTosHie
d| =|-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.
3amaua 5. IIpssMas Ha TUIOCKOCTH OTCeKaeT Ha OCSX KOOPAHHAT PaBHBIE ITONOKHTEIbHBIE
OTpe3KH. COCTAaBHTh YPaBHEHHE IIPSIMOM, €CJIH IUIOIAh TPEYTONBHHKA, OOpa3s0BAaHHOI'O IIPSMOL
C OCSMH KOOPJHHAT, 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
3TOT'O MPOXOIUT Uepe3 TOUKY M2(5;3). Hamucars ypaBHeHHS ITaJarollero M OTpakeHHOr O JIyUei.
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 IIPH BEPIIHHE A.
5. JlaHbl BEpHIMHBEL TpeyromeHuka: A(l;-1), B(-2;1) u (C(3;5). CocraBHUTh VpaBHEHIE
TEPIIEHANKYIISIPa, OIYINEHHOIO U3 BEPIIHHL A Ha METHAHY, IIPOBEAEHHYIO H3 BEPIIIMHEL B.
6. He BBMHCISA KOOPAHMHATHEL BEPIIHH TPEYTOJIbHHKA, HAIHCATh VYPaBHEHHS IIPSMBIX,
IIPOBEJEHHBIX Yepe3 HTH BEPIIMHBI ITAPAlIeIbHO ITPOTHBOIEkKAIHM CTOpOHaM. CTOPOHEI
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
KOOPAHHATHOI'O VIJIa TPEYI OJIBHHUK C IUIOII[AAbI0, 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 ompepeneHue yria MeXIy ABYMS IIPSMBIMH. Kak ompedensercs KOCHHYC VITIa
MEKIY IBYMS ITPSIMBIMH Ha ITIOCKOCTH?
2. CdopmymnHpyHTe IPH3HAKH IAPAUIEIbHOCTH H  IePHEHAHUKYIIIPHOCTH  ITPSIMBIX,
3aJ[aHHBIX a) OOIHMH YpaBHEHHSAMH, O) YpaBHEHHSIMH C YTTIOBBIM KO3(D(DHITHEHTOM.
3. Kak om %ﬁmmﬁ PacCTOSAHHE MEXKTY a) TOYKOH M IPsIMOil, 0) JIBYMS IapasllellbHBIMH

OOKY J oarnncAa
TEPENIBINEHGI NOANMCHIO
Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E A B C
Bnaneneu: Uleb ﬁﬁd’ﬂl ﬁfﬁﬁ H — | _ I 0
41N o I TR Y CIIORHE = = — IIPH3HAKOM ITapajielIbHOCTH ITPSMBIX
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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”?

HE])E‘IEHI: OCHOBHOM H JOIIOJIHHTEJIbLHOH JIUTEPATYPbI, HEﬂﬁXﬂ,[[HMﬂﬁ UIH OCBOEHHHA
JUHCITHIIJINHbI

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
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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—y,)° =R*.Ecm xo=yo=0, TO LEHTP OKPYKHOCTH HAXOJWTCS B HAYAIe
KOOPIHMHAT H YpaBHEHHE HMeeT BHI x~ + y° = R*
[Ipumep. OmpemendTs LEHTP M pafHyc OKPYXKHOCTH, JAHHOH ypaBHEHHEM:
X’ +y'—8x+6y+21=0
Perenne. J[aHHOE ypaBHEHHE IIPENCTAaBIIET OKPYKHOCTh, TaK KaK OTCYICTBYET WIEH C
TIPOM3BEAEHHEM KOOPAMHAT H K03 QHI[HEHTH IIPH KBaApaTaxX KOOPAMHAT PaBHBI MeXAY COOOIL.

[IpuBOAMM HaHHOE VYpaBHEHHE K KaHOHHYECKOMY BHAY. [T 3TOro IepernuineM JaHHOE
VPaBHEHHE B BHJIE:

(x> =8xX)+(y*+6y)+21=0 wumH

(x" —8x+16)+ (v  +6y+9+21-16-9=0 wum

(x=4) +(y+3)° =4

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

OIITHIICOM HAa3bIBAeTCSl I'COMETPHYCCKOE MCCTO TOHUEK, CYMMaA pﬂGGTGH:HIIﬁ KOTOpPBIX JO
ABYX HdHHBIX TOYCK, HA3BIBACMbBIX (bDK}"GﬂhﬂI:, €CThb BCJIHYHHA IIOCTOMHHAA, PdBHAA 2a.

4

KaHOHIUeCKOe YpaBHEHHe SImHIca: - +2 —1. Ecmi @ = b, TO SIMIC CTAHOBHICH

a> b’

OKPYKHOCTBIO.

C
BemnmumHa — HazeIBaeTCcHd IKCHCHTPHCHTCTOM 3JUTHIICA H 0003HaYaeTCcA HEPpEe3 6}"KB}" E .
[OKYMEH@INOAMNCAH
ANEKTPOHHOW NOAMWUCHIO
Ceptudukar: 2C0000043E9ABSBI52205E7BA500060000043E
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a -
[Ipsveie x = £ —, NEPHEHAMKYISIpHBIE K (POKAJIBHOH OCH 3JIJIMIICA H OTCTOSIIHE Ha
g

a
PACCTOAHHH — OT C€I'o I€HTPd, HA3bBIBAIOTCA AHPCKTPHCAMH 3JIJIMIICA. I[HPEI{TPHGLI JJUIHIICA

g
0o0maJaroT CBOHCTBOM. OTHOIIEHHE PacCTOSHHH JIFOOOH TOYKH JIUIHIICA A0 (oKyca H

CGGTEETCTE}’TOH_[Eﬁ AHPECKTPHCEL €CCTh BCIIHYHHA ITIOCTOAHHAA, PAdBHAA SKCLICHTPHCHICTY.

=

cl
x= &

x=- ¢

[Iprmmep. CtopoHa pomba paBHa 5 M BheIcoTa 4.8. Uepes JBe BEPIMHBI ITPOXOHT SIIIHIIC,

(pOKYCHI KOTOPOrO COBIAJAKOT C JBYMS APYTHMH BepIIHHAMH pomOa. COCTaBHTb YpaBHEHHE

3JUTHIICA, TIPHHSB JHaroHaaIm pomoba 3a OCH KOOPIHHAT.
Pemmenne: Ilo vyemoemro 3amaun AF;, =5 umw AK =48 Torma 1mromaaes pomda

S=AFAK =485 = 24.

ANy

A
F> X
>

B

C ,[[p}”l“ﬂﬁ CTOPOHBI, KdK H3BCCTHO, ILJIOIIaJb PdBHaA IIOJIOBHHE JIIPOH3BCICHIA

IUaroHamiei, T.e. S = é-AB- F,F,,H0 AB = 2b, F1F> = 2c. Torga S = 2bc =24 , otkyza p = 12
C
Janee, AO® + OF° = AF} wm b’ +c° =25 CnefoBaTeIbHO, IS ONIpeJieIeHHS ¢ HMEEM:

144 > 55 ywam ¢ —25¢2+144=0.

2
L\.

QG&AuA TN AN . Torma mveem: t° —25t+ 144 =0 ;

JANMKWUCH

SRETEEPETEY |y




Tak xak ¢ >0, 10 ¢; =3, c2=4. Torma b; =4, b =3. A3BecTHO, UTO IS SIIIIHIICA

szbz—l-ﬂijﬂrﬂa a’ =4°+3° =25.a=35
2 2

X 1
HMckoMBIMH ypaBHEHHSMH 3IUIHIICA OYAYT: + X - (ectn (POKYCHI JIeXaT Ha OCH

25 16

2 2
Ox)H Ig + ;5 =1 (ecm QOKYCHI JIeKaT Ha ocH Oy).

FIIHEpﬁﬂﬂﬂﬁ HA3BIBACTCA TI'COMCTPHYCCKOC MCCTO TOHUCK ILUIOCKOCTH., [HJIAd KOTOPBIX
Pa3HOCTD pﬂCCTG}]}HIﬁ A0 JBYX TOUCK, HA3BIBACMbIX QJGKYGEILHI:, cCTh BCIIHMYIHA ITOCTOMHHAA,

paBHad 2a. KaHOHHYECKOE YpaBHEHHE THITEPOOJIHI: Xy _ 1. Ecnu rumepbona 3ajaHa CBOHM
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.

YPEIBHEHIIH dCHMIITOT HMCHOT BI]I: y= EI H y = —EI .

cl a

a
[Ipsvble x = +—, NEpHeHIHKYIIPHBIE K (DOKAIbHOH OCH THIIEPOOIEI M OTCTOSIIHE Ha
g

a
PACCTOAHHH — OT €€ LCHTP4d, HAa3bIBAIOTCH JHPCKTPHCAMII I‘HHEP@DHI%

.‘t.} _I!':_l

x=-4&

[TapaGomon Ha3pIBacTCAd TeOMETPHYECKOE MECTO TOYEK IUIOCKOCTH, PABHOCTOSIIHUX OT
OJHOH TOYKH, Ha3bIBaeMOH (POKycOM, H JaHHOH IIPSIMOH, HAa3bIBAEMOH JIHPEKTPHCOH.

j
KaHoHHYecKOe ypaBHeHHE ITapabolkl: V- = 2pXx.

Coaep:xaHne or4era

1. Tema

2. Ilenp paboTthl

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

5. OTBETHIb/HAKOHIPOARHBIE BOITPOCHI.
JNE HTPUHH(JIF‘ HITJ,U,HL"I{JI::I"D

'C00000 IE9ABS 05ET7TBAS00060000043E
KﬂH[pﬂththe mnpnthl 1. 321aHHL
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Bajaua 1. JlaHo ypaBHeHHe »imIca: 25x° + 169y = 4225. BBMHCINTH JUIMHBL OCEil,

KOOPAHHATHL (POKYCOB H SKCIEHTPHCHTET SIUIHIICA.
2 2
X ¥ ~r s
3agaua 2. B simmnc —— +-— = | BINCaAH ITIPaBHIbHEIH (PaBHOCTOPOHHHI) TPEYTOIIBHHK, OJTHA H3
36 9
BEPIIHMH KOTOPOI'O COBIIAJAET C ITPAaBOH BEPIMHHOH OONBIION OCH. HaHTH KOOpAHHATEI JBYX

IPYTHX BEPIIHH TPEYTrOIbHHKA.
2 2

X
3amaya 3. B amimric +2_— ] BIIHCaH IIPSAMOVIOJIbHHK, JBE ITPOTHBOIIOJIOMNHBIE CTOPOHBI
49 24
KOTOPOr'0 IMPOXOAAT Ype3 (POKYCH. BEMHCIHTE IUIOMAAb 3TOr0 IMPSIMOYTOIbHHIKA.
2 2
X y
3amaua 4. Ha rumepGore —2 5 — —2 = I p3sra TOUYKa, alcIpcca KoTopoH pasHa 10 u opanHara
ITOJIOKUTEIbHA. BEIYHCIIHTD (POKAIIbHEIE PaJHyC-BEKTOPHI 3TOH TOYKH H YT Ol MEKY HHMH.
PR J
3ajmava 5. CoCTaBHTh YpaBHEHHE KacaTelIbHOH K SIUTHIICY — + ; 5 =1 B TOUKE Mo(x0,V0).
a )

Bajaua 6. BRIMMCIMTE MapaMeTp Iapalolsl y° = 2px, €CIH H3BECTHO, YTO OHAa Kacaercs

IpsMOn x— 2y +5=0.
3agauya 7. MocroBas apka mMeeT (opMy mapaCombl. OIpeJelHTh ITapaMeTp 3TOH Iapalolbl,
3HAsL, YTO IPOJIET apKH paBeH 24 M, a BEICOTa — 6 M.
3agaua 8. CTpyd BOABI, BeIOpackBaeMasd (POHTAaHOM, ITPHHHMAET (POpPMY ITapalolbl, ITapaMeT]p
KoropoH p = 0,1 M. OmnpeaemuTs BEICOTY CTPYH, €CIH H3BECTHO, UTO OHA ITaJacT B OacCEHH Ha
PacCTOSHHE 2 M OT MECTa BBIXO/A.
Borrpockr.
I. 3armmnmre ollee ypaBHEHHE KPHBOH BTOPOTO IOPSIKA.
2. UTOo Takoe OKPYKHOCTR? 3alIlINTe KaHOHHYECKOE VpPaBHEHHE OKPYKHOCTH.
Kakme oco6eHHOCTH HMeeT o0Iiee YpaBHEHHE OKPYKHOCTH?
3. Jlanite ompeaeleHne 53JUIMIICA. 3allMIIHTE €ro KaHOHHYECKOE VYPaBHEHHE.
[IpoBeanTe ¢ IMOMOIBI KAHOHHYECKOr0 YpaBHEHH S HCCIeJOBaHHEe (POPMEI SIUIHIICA.
4. UYto0 Takoe 3KCIEHTPHCHTET H JUPEKTPHUCHL 3IUIHIICA?
5. Kak omnpegenssrorcs (oKalbHBIE PaIHyChl 3IIJIHIICA?
6. JlaniTe ornpeaencHue THIEPOONIBl. 3aIHIITE KaHOHHYECKOE VYpPaBHEHHE
rurepOonel. Kakas rumep0dona Ha3pIBaeTCs COIPSKEHHOH JTaHHOH ?
7. CphemanTe yepTeX rurnepOorsl. HarmummiTe ypaBHEHH I aCHMITTOT THITEPOOIILI.
8. JlanTe orpeneneHne mapadorsl. 3allHIINTE KAHOHHYECKOE YPaBHEHHE ITapadolIb.
YT0 Takoe rnmapaMeTp rmapadorn?

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

IlepeyeHb OCHOBHOH JINTEPAT YPEI

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

[lepedeHs TOIMOIHUTEILHOH JINTEPaTYPhI
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anreOpa. AHamTHYecKas TreoMeTpHsa JnddepeHImanbHOe HCUYHCIeEHHEe (YHKIIHH OIHOH
nepeMeHHOI: yueOHoe mocoone / A. II. Pgoymko, B. B. Bapxaro, B. B. Jlepxasen, Y. E.
IOpyTe, mox pemakimen A. I1. PaOyinko. — Munck: Beinmiimag mkomna, 2013, — 304 ¢. —

Pesxxrm JGESMHM%4w.1prbﬂﬂkshﬂp.1"w’20266.h1:n’11.

ANEKTPOHHOW NOAMUCHIO
Ceptvdmkatr: 2C000004 BEEABBEBEEEDEETBAEDDDEﬂDDDDdE:ﬁ
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

adboparopHasi padora Ne 6.

Nencteutened: ¢ 19.08.2022 no 19.08.2023

104



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 ormmyHo or Hynsa, Bektop N = {A, B, C}

TIEPIIEH UK VIISIPHBIIH JTAaHHOH
HOPMAaJIbHBIM BEKTOPOM ITIIOCKOCTH.

INTOCKOCTI,

: —

/

HAa3bIBACTCA

YacTHbIe CIIVHall o011eT0 YPaBHCHIA INIOCKOCTH.

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

INIOCKOCTD ITPOXOJIT HCPE3 HAUaJIO KOOPAHHAT

2. OyH 13 Ko3() PHITHEHTOB ITPH TEKYIIMX KOOPAHHATaX paBeH 0 1

a) D # (), Torga INTIOCKOCTH MapajUlellbHa COOTBETCTBYIOIEH KOOPAHHATHOH OCH:

A=0, mocoa By+Cz+D=0 IIOCKOCTH IIapajiieribHa ocH Ox
B=0, moczoa Ax+Cz+D=0 IIOCKOCTh IapariieribHa ocH Oy
C=0, moeaoa Ax+By+D=10 IJIOCKOCTD ITapajlfielibHa OCH 07

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

A=0, mozoa By+Cz=10 IIOCKOCTh IIPOXOIUT Yepes ock Ox
B=0, mocoa Ax+Cz=10 IIOCKOCTh IIPOXOMUT Yepes ock Oy
C=0, moecoa Ax+ By=90 INIOCKOCTh ITPOXOJHUT YepPe3 oCk Jz

3. JIBa ko3 pHIIHEHTA ITPH TEKYIIHX KOOPAHHATaX PaBHEL 0 H

El) D # (), TorZIa ITIOCKOCTE ITapallICIIbHa GGDTEETCTE}’TOH_[Eﬁ KDGpﬂIIHﬂTHGﬁ 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 ITapajulellbHa IUIOCKOCTH Oxz (IepHeHIHKYISpHa
ocH Oy)

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

ocH O2)

0) D=0, Torjaa IDIOCKOCTh COBIAJIaeT ¢ COOTBETCTBYIONIEH KOOPIHHATHOH ITIOCKOCTBIO:

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

YpaBHEHHE IUIOCKOCTH Oyz

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

ypaBHEHHE TUIOCKOCTH OXZ

A=0,B=0,moeoa Cz=0umt z=10

ypaBHEHHE TUIOCKOCTH Oxy

PasnHyHbIe BHABI YPaBHEHHH ITIOCKOCTH

1. VYpaBHeHHe INIOCKOCTH B OTPe3Kax
[TycTh IUIOCKOCTH He IIPOXOAHT Yepe’ Hayajlo KOOPJHHAT, a OTceKaeT OT OceH
KOOPIHH AT ROGIRETSFBEHEO OTPE3KH a, b, ¢, T. €. INIOCKOCTh ITPOXOIUT Yyepe3 TOYKH M(a,0,0),

N(0,b Gg %?&I@WP | NOArMChHIO
Ceprudmkar: = 200000043E9AB8B952205E7BAS00060000043E
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VpaBHeHHE TaKOil INTOCKOCTH: - + o + T L

2. HopmMmanbHOe ypaBHEHHE INIOCKOCTH, XCOS + ycos B+ zcosy — P =0,

3. YpaBHeHHE IUIOCKOCTH, IIPOXOIAIIEH Yepes3 JaHHYIO TOUKY: A (x - x,) + B
(y - yﬂ) + C (E - Eﬂ) =0

4, YpaBHeHHe IIIOCKOCTH, IIPOXOMNSIINEH Yepe3 TPH JaHHBIE TOYKH
Mi(x1,v1,21), M2(x2,¥2,22), M3(x3,V3,23), He TIeKalll{ie Ha OJHOH ITPSIMOH:
A — X A <<
(MM -MM,)-MM;)=\x,—x, Y=Y 2,—-4|=0
Ay =X Y3V <374
I Iprvep. CocTaBHTE YpaBHEHHE IUIOCKOCTH, ITPOXOASIIEN yepes3 TpH TOUKH A(2,1,3), B(1,0,4) u
C(l,1,5).
PelteHue.
x—2 Y1 z-3 |x-2 y-1 z-3
1-2 0-1 4-3=| -1 -1 Il=-2x-2)—1(y—=1)—-1(z=3)+2(y—1) =
1-2 1-1 5-3 — 1 0 2

=—2x+4—y+1—-z+3+2y-2=-2x+y—2z+6=0 win

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

IIyCTh gaHbBI ABE TUIOCKOCTH (P;) U (P2). I1ycTh JaHBI MX OOIIHE VPAaBHEHIS:
Ax+Biy+ Ciz+Dir=0 " Axx + By + Coz + D2 = 0. YIIoM MeXIy ABYMS ITIOCKOCTSIMH
OyaeM HaspBaTh JIIOOOH M3 JBYX CMEKHBIX JBYIPAHHBIX VIJIOB, OOpPa30BAHHBIX HSTHMH

(mit,) AA +BB,+CC,
JA+ B +C2 . JA2+ B2+ C}
Al . Bl . Cl

Y cIIoBHE IIaPaJlICJIIPHOCTH TITIOCKOCTEH A -

9 B’;

COS P =

TTITOCKOCT AMIT. HPH JTOM

n,

‘”1"

C,

— —

Y CIIOBHE NEPIEHAHKYIIIPHOCTH IIIOCKOCTEH: A; A;: + B / B; + C; Cz =0.
PaccrostHue OT TOYKH Mo(X0,V0,20)I10 IIJIOCKOCTH Ax+ By+ Cz+ D =0:
C

o — AR et Pl

_Ecﬂﬂﬂﬁa 9ABSB %EDSEE_WWEGWHMSE

Bnaneneu: llleGay aTEJfH Erd_a OBHA

[IprmMep. BeIuncanTs paccTostHHE 0T TOYKH M(-9,6,6) 1o turockoctd 2x — 6y — 3z +9 =0.
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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2:(-9-6-6-3-6+9 63

Peuenue: d = =9
V2 +(=6)+(=3)> 7
[ Iprmep. HaliTH oCcTpeIN yToil MeXIY IIOCKOCT SIMH:
x-3r+4z-4=0,(1)
3x-dy-2z+3=0.(2)
Peutenue: 11o popmyme

oo AAABE, 6
i 2 3 P 2 P 3
i e e
CDS?}_HHE—B\, i 19
J50- 29| 5./58"

cosg= 04990 @= 60004

Cogep:ranue or4yera

1. Tema

2. Llens paboTh

3. Kpatkoe ormcanne BEOIOTHEHHOH PabOTHI.
4. ChopMyITHPOBATH 3aKITFOYEHIE H BEIBOJBI
5. OTBETHTH HAa KOHTPOJIbHBIE BOITPOCHI.

KoOHTpoJIbHBbIE BONPOCHI H 3a1AY1H:
3amaya 1. Jlanel aBe Touku M (3, -1;2) u M>(4; -2; -1). COCTaBHTbL VpaBHEHHE IUIOCKOCTH,

TIPOXOIAIIE Yepes TOUKY MePIeHIUKYIISpHO Bektopy M M , .

3amaua 2. CoCTaBUTh VpaBHEHHE IUIOCKOCTH, KOTOpas ITPOXOJHT 4Yepe3 TOUYKY
Mo(3; -2, -7) MapalyieIbHO TUIOCKOCTH 2x —2Z + 5 = (.

3agaua 3. B myuke mmmockocTed 2x— 3y +z—3 + A(x+ 3y + 2z + 1) = 0 HalTH IIIIOCKOCTb,
KOTOpas: ITPOXOJUT 4epe3 TOUKY M;(l; -2; 3), mapamnensHa ocH (Ox, MapawielnbHa ocH Oy;
TapajiiienbHa ocH Oz.

3amaua 4. CoOCTaBHTh VYpaBHEHHE IUIOCKOCTH, ITPOXOASINeH dYepe3 TOuky 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. BRIUHCIIHNTE paccTOSHHE OT TOYKH M 70 IIockocTH « , ecmd: 1) M (-2,7,1), a: 2x-
O6y+3z+1=0;

2)M (1,-34), & :2x-6y-3z+27=0.

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

11x-8y-72-15=0, 4x-10y+z-2=0; 2) 2x4+3y-4z+4=0, 5x-2y+z-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.

AOKYMEHT MNOANMCAH
BGHPDCBI[IEHTF‘DHHDM Nnoannchbio

Cepmbnar ECO R HATINT e T3BeCTHBIE B aM YpaBHEHIS TUTOCKOCTH.

BJ'IE,EI,EJ'IEI_I,Z mEEJyIDBE dTbHHA )ﬁEHEEHﬂ,pDEHE

Kak HalTH PaCcCTOAHHE OT TOYKH JJO IUIOCKOCTH?

Nencteutened: ¢ 19.08.2022 no 19.08.2023
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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 JIH cUHTaTh YCJIOBHE A.  B. C. . TPHSHAKOM IapallieNbHOCTH
2 g, 2 2

= E = = =

IIockocTen? UTo MOXKHO ckazaTh 00 A3THX IUIOCKOCTSIX?

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
JUCIHILIHHbI

IlepeyeHb OCHOBHOH JIHTEPAT YPEI

1. I'ycak, A. A. Bricmag 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 reoMeTpHsI J(uddepeHImanbHOe HCUYHCIeHHEe (QYHKIMH 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.

JlaboparopHas 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 IMJIOCKOCT bIO.

Ileas padoTbl: cOpMHPOBATHE YMEHHE COCTABIIAThH HEOOXOZHMOE VYpaBHEHHE IIPSMOH B
IIPOCTPAHCTBE, OIPEHEIATE ITApaMETPRI ITPSMOHM IO YPAaBHEHHIO M IIPHMEHSTH YMEHHE IS
pellleHHs IPaKTHYeCKHX 3aja4. Cc(OPMHPOBAaTh YMeHHE BBIYHCIISATE YIOI MEKIY JIBYMS
IIPSIMBIMH B IIPOCTPAHCTBE, PACCTOSHHE OT TOUKH JIO IIPSIMOH, KpaTyanilee pacCTOSHHE MEKIY
IBYMS TIPSMBIMH, YIOJI MeXJIY IPSMOH H IUIOCKOCTRIO H IIPHMEHATH YMEHHE IIPH PelleHHH
IIPAaKTHYECKHX 3aa4 ITPO(eCCHOHAIBHOH JAeSITEIIEHOCTH.

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

3aJaJM Ha IIPSIMOH OIIPEeJeIeHHYIO TOUYKY Mo ITpH IIOMOIIH €€ paguyc — BeKTopa Z, H BEKTOP

S #0, KoTopoMy npsMas napaiienbHa. BekTop S IIpH 3TOM Ha3bIBaeTCS HAITPABIISIOIIE.

OOKYMEHT NOANWMCAH
SNEKTPOHHOW NOONMUCLIO
Te=q| _Il. : . 1'...._[-:,--':-'-|- . — . -

i

/;'(f:n, 7)
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[TapaMeTpHyecKHe ypaBHEHHS IIPSMOI B IIPOCTPAHCTBE. y = y, + tm;, KAHOHHYECKHUE

A7 X _ Y7 Vo _ 27 %
m n
TouKH: ——— b= 2 = T
HL=X W= LT 4
JIroG6asg TpsMast B TPeXMEPHOM IIPOCTPAHCTBE MOXKET OBITh BEIpaKeHAa TaKkKe
Ax+B,y+C,z+D, =0,

Ax+B,y+C,z+D, =0’

ypaBHEHHS:

YPABHCHHAMH JBYX IITIOCKOCTEH KOTOPBIC OIPCACIIAIOT o0I1ee

YPAdBHCHHC l'[pHI‘uIDﬁ B IIPOCTPAHCTBEC, C€CJIM IINIOCKOCTH, OIIPpCACIIACMbBIC 3THMH YPABHCHIAMIL,
Pa3IYHBI H HE ITAPAJUICIIbHBI.

jzx—_%yﬂ—j:a

[ Iprvep. /laHo oQItiee ypaBHEHHE ITPSIMOH : 13 oDy 2=0
X+y—-2z-2=

TpebyeTcsa IIPHBECTH JaHHOe YpaBHEHHE K KaHOHHYECKOMY BHIY. IS 3TOro CHavasia
HaHIeM TOUKY M y(Xo,Vo,20), JIEKAIIYIO HA JAHHOH ITPSIMOH.
[IonmoxuM z=zp=0 B H PEIIM CHCTEMY JBYX YPaBHEHHH:

2x—3y =2,
3x+y=2

YMHOKHB BTOPOE YpPaBHEHHE Ha 3 M CIOXIHB C IIEPBBIM YpPaBHEHHEM, ITOIVUHM [/x=11,
x=1. 3 BTOpOro ypaBHeHH y=2—3x=2—3=—/. Utak, Touka M,(1,—1,0) HalJicHa.

HaxoquMm  Hampapismommuii  Bektop S =/[/nn,], tme n,={2;-3;1},
n,={3;1;,-2}.
L L
s=(2 =3 1=6l+3,+20,+9,—1,+41, =51, +71,+ 111,
3 I 2

WUtak, Touka M(1—1,0)u § = {5;7; 11} wuaiinensr. Kanommieckoe YpPaBHEHHE TTPSIMOH
HMeeT BH:
x—1 y+1 z

Yenom mesicoy devmsa npamsimii B IIPOCTPaHCTBe OyJeM Ha3bIBaTh JIFOOOH M3 VIJIOB,
00pa30BaHHBIX JIBYMS IIPSMBIMH, IIPOBEIEHHBIMH Yepe3 IIPOH3BOIBHYIO TOYKY IIapallIelIbHO
HaHHBIM. OYeBHIHO, 3a VIOI @ MeXIY TPAMBIMH MOXKHO B3SATh VIO MEXKIY HX

HarpapysroruMe Bektopamu: S, ={l,m,n,} u s, ={l,,m, n,}, xocumyc xoroporo
MOJKHO HAfITH ITO (hOpMyTIE:
[,l, + mm, +nn,

COSP = T
v \/l2+m2+n2-\/.l2+m2+nz*
/ ] / 2 2 2

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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YTII0M MEKIY IIPSAMOI — — 1 IUIOCKOCTBIO Ax + By + Cz + D =
[ m n
() OyzeM Ha3bIBaTh IFOOOH M3 JIBYX CMEKHBIX YITIOB, O0Opa30BaHHBIX IIPSMOH H €€ ITPOeKI[HeH Ha
IIIOCKOCTD.

| Al + Bm+ Cn|
A +B +C NP +m’ +n®

Al+Bm+Cn=0 — yCIIOBHE ITapajUIeIIbHOCTH IIPSIMOH M TUIOCKOCTH.
A B C

/ —  — YCIIOBHE IIEPIIEHIHKVYIIAPHOCTH ]'[pHI‘vi[Gﬁ H ITIOCKOCTH.
m n

cos( T @) = SinQ =
2 N,

Coaep:xaHne or4era
1. Tema
2. Ilenp paboTthl
3. KpaTtkoe ormicaHie BEOTOITHEHHOH pabOTEHI.
4. ChopMyITHPOBATH 3aKIFOYEHHE H BEIBOJBI
5. OTBETHTH Ha KOHTPOIILHEIE BOITPOCHI.
KoOHTpoJIbHBbIE BONPOCHI H 3a0AYH:
2 Lo 2x+3y—z—4=0,
aya 1. OCTABHTL ITapaMETPHUYECKHE ABHEHHS  TIPSIMBIX:
i PANEED 7P P 3x+5y+2:+1=0,
x+2y+4z-8=0,
6x+3y+2z—-18=0.
. x+y+z+1=0
3agaya 2. OrmnpeJenuTh KOOPIHHATH HAIIPaBILIIOIIEr O BEKTOpa IIPsIMOH 1) , 0;,
X+y—z =
2x+y—-z+5=0 3x—-y+7z-1=0
2) ; 3) .
3x+2y+4z+7=0 —x+2y+11z+5=0
3amava 3. BEIYMCIMTE KOCHHYC YITIa MEXKAY ITPSMBIMH:

, , (x=5t-4 , 2 (x=1-3
1 = =— H<y=-2t X 2 === Hsy=3+1;
T sy T T
z=-1+1 z=-1+12
(x=2t-1 (x=-t+1
x-3 y+1 z-11 x—-1 y+3 z-1
= = Hyy=-3t+2; 4) = = Hey=2t+1
1 2 1 5 3 — 2
z=—t+4 Z=3
_ _x=-1 y+2 z-1
3amauva 4. HalTH TOUYKY IIepeceYeHHS IPSMOH T = 2 = ; H IDIOCKOCTH x+Vy-2-3 = 0.

Borpocsr.
l. 3armIimmre H3BECTHRIE BaM ypaBHEHH S IIPSMOH JIHHUH B IIPOCTPAHCTERE.
2. UYTt0 TaKoe HaIIpPaBRIISIOIIHH BEKTOP IIPSMOH?
3. Kak ompenemTe KOOPAMHATHEL HAIIPABISIOIETO BEKTOpa IIPSIMOH IO OOINEMY ee
YPaBHEHHIO?

4, Kaﬂfll‘lghﬂbﬁgﬂﬂm 00IIlee YpaBHEHHE IIPSIMOHN K KAHOHHYECKOMY'?
NEKTPOHHO

NoannchLIo
l'l)
Ceptudmkar: 52(3'1]' %&E I?BH@&W ABYMA IIPAMBIMH B IIPOCTPaHCTBC
Brnapeneu;: GJJEﬁﬁﬁEﬂBHﬂW@EiﬂﬂJﬁB@ﬁHHEHLHGCTH H IICPIIEHINKYIIAPHOCTH ABYX IIPAMBIX B TPEXMCPHOM

ITPOCTPAHCTBE?
Nencteutened: ¢ 19.08.2022 no 19.08.2023
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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 u
ecnu pynxyus u = @lx) umeem e mouke X npouzeodnyio U , mo 6 smoii mouxe

((_','hr:)f =Cu' (C = const).
[ Iprvep

f f

y =5co0s X, y' =(5cos x) = 5(cosx) = —5sin x.

II. Ilpouseoonas om anzebpauyeckoil cymMmuvl 06X (QVHKYUIL paeHa an2edpaideckoil
CYMMe NPOL3EOOH bIX 0Nl SMLX DYH KLfLLl.

Bosee TouHo: ecrm QyHKIIHM U = g?(x) HV= l//(x) HMEIOT B TOUKe X ITPOH3BOJHEIE, TO

I Iprnvep

y=x -3x"+2x-1,
y' = (f) -~ (3f) - (2,1:)' -~ (1)r =5x" —6x+2.
IIl. Ecau ¢pyuxyuu u = c;(.r) u v= w(.;r) uMeron 6 mouke X HNpPouU3BOOHble, MO
cnpaeeoniiea popmyna

r

(uv) =u'v+uy'.
I Iprmvep

2 .
y={x"—-3x)sm x,
: > o 2 Y ~ 2
y' = (x* —=3x) sin x+(x* — 3x [sin x) :(2x—3)5m x+{x"—3x)cosx.
AOKYMEHT MOAMNNCAH
NEKTPOHHOW MOAMUCHIO
Ceprudwikar: 2caﬁﬁ%@aﬂeﬁzznﬁE?BaamaﬁmmmaE

Braneney:  WeGsywese Jares) Anexfipeass )
Y =(x—2)x-3)+(x—1)x—=3)+(x—1)x—2)

Heicteutened: ¢ 19.08.2022 no 19.08.2023 111



IV. Ecnu ¢pynxyuu U = Cp(x ) uv= l//():) umMerom 6 mouke X nNpouzeoOHble, NpuUYem @

smoil mouxe vV = 0, mo cnpaseonuea ¢popmyna
r

u) uv—-uw
2= —.
v v

[ IprmMep
x+1 _
y =——_. B COOTBETCTBHH C (POPMYIION HAXOTHM
I_
;o (x+ D) (x=1)=(x+1)x-1) -2
y = 5 = 5 (x # l).
(x—1) (x—1)
[TpH BEIYHCIEHHH ITPOH3BOIHOH (PYHKIHH IIeneco00pasHO MOIb30BaThCS CIEYEOIIIMH
(b OpMyIIaMH:
i= -:—: Y = — fi - 4" (@ — NOCTOSIHHAA BeJHYHHA);
y=un y =
(n — A0boe JeHCTBHTENBHOE HHC0)
1 ,
= f == .
y=Vu; ==
g=a", ' =a¥-Ina-u";, y=e% ¢ =e"y'; a=0, a+l;
. v __I_ / . u’
§ = logau; =gt loge =5
y=Inu, y’r-ll;u', |
Yy = Sinu, g" = cosdi -
= COS U; y'=—sinu - u';
R
y:_' tg!.l!..'. y ms]uu, -
— ) fee— l ..h
I = ':Ilg'ul y = siny® or J
i} = sec u; g —secutgu . u’;
ff = COSeC i; Yy = —cosecu -ctogu - u’;
£ & - f 1 r,
4 = arcsin u; u ]fl-ulu’
I = arccos u; T L =u'
1 — s
! I (3
'y = arctgu; ¥ =1Tw4r
F 1 s
y = arcctg ; fy s

[Tycte maHBl (QYHKIHS f (u,) aprymeHTa U H (QYHKIHS qﬂ(x) aprymeHTa X . C HX
ITOMOIIBI0 MOKHO 00pa30BaTh CIOKHYIO () YHKIIHIO

f(o(x))

apryMeHTa X . B 3TOM ciIy4ae rOBOPST, YTO MBI «B3SUIH (DYHKIIHIO OT (DYHKI[HH» HIIH ITPOH3BEIH
«CYTIEPIIO3HIIHEO» (PYHKIHMH. TOUYHBIH CMBICI TAKOB: ITO 3aJaHHOMY X HAaXOJHTCS YHCIIO r,’o(.?.:);

5TO YHClIO OepeTcs B KadecTBe 3HAYEHHS apryMeHTa JUIS (DYHKIHH f(u); TO, YTO IIPH 3TOM
TIOITYYHUTCSL, M €CTh 3HaueHHe [ (qo(x)) IUIS TaHHOTO X .
['oBopAT erre, uro GyHKIMS [ (qo(x)) MOTy4aeTcsI U3 f (H) C IIOMOMIBIO ITOJICTAHOBKH

U — @(Jf fIOKYMEHT MOAMMCAH
SNEKTPOHHOWM NOAMWUCHIO

Coprduear  2COTIIHAERER 225 S BEIIOB8sre U = X~ — 3X + |, To TOIyYHM CIIOXKH HIO
[T y4 VIO (PYHKI]
203V XDBe

Bnageney D3yxoBa laTbrHa AnekcaHgpoBHa
2 3
y=x"-3x+1)".

- = - - 40 A0 T3 e 4 (= -]
NeiticteuteneH: ¢ 19.08.2022 no 19.08.2023
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[Tprmep y:\/;.,. u=2—x.Torma y=+/2—x.

1 : 1
[lpimep y =———, u =smnx. Torma y=

SIn .::r:+‘sinx|

Y CTaHOBHM BaKHYIO TEOPEMY, ITO3BOJIIONIYIO BECEMA ITPOCTO BEIYHCIISATH ITPOH3BOIHEIE
CITO’KHBIX (PYHKIIHIL.

Teopema. [Iycts y= f (M), e U= g’e?(x). Ecrmu u1st cOOTBETCTBYIOINX APYT APYTY
3HAYeHHH I/ H X CYIIECTBYIOT KOHEYHEIE ITPOH3BOJHEIE f'(u) H U, TO CYIIECTBYeT H
KOHEYHAS IIPOHU3BOAHASA OT Yy II0 X , IPHYEM y = f'(u,T.

€.
dy dy du

dx du dx

5
[Ipumep V= (l + xz ) : [Tomoxum y u=1+ x>

I
=

Y =5u'u' = 5(1+;'nf3)1(1+,:'n53)r :10,:'((1+f)4.

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

B cimy4yae crnoxHOH (DYHKIHH, ITOIYYEHHOH B PE3VIILTATE HeCcKOAbKUX CYIIEPITO3HINHH,
IIPOHM3BOIHAS HAXOQUTCS IIOBTOPHBIM IIPHMEHEHHEM () OpMYIIEI HECKOIBLKO pas.

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

y' =3(I+sin 2;::) (1+sin 2;-:) = 3(1 +sin 2;::)j COS 2;::(2.;!:)' = 6(1+sin 2;-:)j COS2.x.

[Tycth maHa GyHKIHI y = f (Jc) (omHO3HAuHasA), £ - ee oOmacTh 3ajaHHS, & - 00JIACTh
H3MEHEHH .
Bo3bMeM Kkakoe-HHOYAb 3HadeHHe yH3 o00macTH H3MeHeHHS &£ . Ecmm QyHKIMA

y= f(x) eospacmarowas (W y6siearousas), To B3ATOMY Y OTBeYaeT JHINb OJHO 3HAYeHHe X
n3 F., mis xoroporo y= f (x) H TeM CaMbIM MBI IIOITy4aeM HEKOTOPYIO OJHO3ZHAYHYIO

byHKIIIO X = g(y), KOTOPYIO HAa3bIBAIOT OOPATHOM TSI (DYHKIIHH y = f(;x:). OHa HUMeeT CBOEH

00ITacThIO 3aJaHHI MHOKECTBO & , a 001IacThiO0 H3MeHeHHd £ ; £ U € IOMeHSIIHChH POIISIMH.
Teopema. Ilycthb y= f(x) m x=g(y) - B3auMHO OOpaTHEIE, BO3pacTarolme (W
yOBIBAIOIIHE) H HeNPephIBHBIE (PYHKIHH, 3aJaHHbIE B HEKOTOPHIX ITPOMeXKyTKaxX. Eci B TOuke

X CYIIECTBYeT KOHEYHAas ITPOU3BOAHAA | (.I:)i (0, TO B COOTBETCTBYIOIIEH TOUYKe y (QYHKIHS

g (J—’) TAKKC HMCCT ITPOH3BOAHYIO (HID y ):. IIPHYEM

| 1
g () o
YTO MOYHO 3dalIIHCATE H TAK.
dx 1
dy dy
dx

Ecmm QyHKIHS HMeeT HYJIEBYIO HJIH OECKOHEUHYIO ITPOH3BOAHYIO, TO OOpaTHas (PYHKIIHS B

CGGTEETGTE&’EOLE?%IH%E}IILFG%_I‘MEET 6ECI{GHEIH-I}’T0 HIJIH COOTBCTCTBCHHO HYJICBYIO ITPOH3BOJHYVYIO.

3NEKTPOHHOW NOANMCLIO

CEETHdJ(% W%WW%%ETBASGﬂﬂEGﬂGGﬂdSE

BﬂEﬂEﬂ

,D,EHCTEHTE!I'IE!H c 19,

anmsa TateAHa AnekcaHgpoBHa

Llenp Ugaﬁmm
2022 no 19.08.2023

113



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:

- o |
. flx) = siT1 (333 + 2 sin g) , T# U0, g4 fla) = In (I — te (IE ST ;)) .z #0,
| 0, 2=0. |0, =10
. . 1 ) o (5 sin 3 il
9 N TE (:.:'-’ ccjﬂ—) +2r, #0, 5. _i"'{.l'] . 2 | & s ; , .
. fle)= Oz N
|0, z=10. b, =1
 ascs : -'E1|| L baZsins | —1, 20
7 f[..r]l ALCSLIL (,L COS ﬁ_ﬂ") , & #=0, i, .”J.] - v‘ n = S - N e
':l! €= D- ] D! T =,

3agaua 2. HalitH rpon3BOIHEIE (DYHKITHI:

1. 1. y=2x+5x"-Tx—-4
2. y:\/;
3. y=—ctg x—x
4. y= 1,3
X
5. y:%/:?2
y=3sin x+3cos x
7. y=5(tg x—x)
1
5. = e +1
9. y:2"‘:
10. y=xvx

3agaua 3. HaiTH IpOoH3BOIHEIE 3aJaHHBIX (DYHKIHH:

Lo y=2v%s_ 2 y—In{x++v1+22). 3 y=In*1-cosz).
. 3" (sina 4 cos o ln ) sh 2
4. gy = Infarcsin~/x). 5. g (. 1 .
g { ve) y 1+ 13 / ch?2z
.1
7. 4 = arcsin T . 8 y=arctgd3¥". O y=In{l+vthz),
T
cos®
10, y = Insn 3 — — .
sin

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

6) ‘F’*(I}:EIE—lI —4I3+5:,BTDLIKe _xu:l;
, ; -
B) £(x)= 2x4/x - —— B TOUKE X, = 4;

Jx

AoERT G x,. =1.
F) / (x)aﬁﬂEmpoHﬁmgnﬂnn%?:?mTﬂqu 0

Cepruch 3R AHNE) D BRI CIITE P OH3BOHEIC

Bnapnens lllebayxoea TaTekAHa AnekcaHapoBHa
La ¥
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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 = aru:-:::-a—i—
6)

1} v = arcigbx; 2) Y= al‘t:tg‘ll?: 3) y = arctg 3x%;

4) y = Varclgx; 5) y = arcctg mx; ¢ 6) arcctg T4I-_:I
B)

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

4) y = Inarc g x; 5 = xInx; 6 _;r;-—]ﬂ—f;

X

T w=Inix+ 11T+ 8) i -= In (Inx).

Borrpocksl
1. CdhopmymHpyiire 3aJauyH, IPHBOSIIHE K IIOHSITHIO ITPOH3BOTHOM.
2. JlaiiTe ompezeneHe IMPOH3BOIHOH (PYHKI[HH B TOYKE.
3. CdopmynmHpyiTe OCHOBHEIE ITpaBHiIa JHP(epeHIIMPOBAHH.
4. Kakas QyHKIHS Ha3bIBAETCS CIOKHOM?
5. OOpAcHHTEe mpaBHIIa JTH((EePEeHIHMPOBAHH A CIIOKHOH (PYHKIHH.
6. Kaxkag QpyHKIHS Ha3pIBaeTcsI OOpaTHOI JaHHOI?
7. KaxoBrl rTpaBHiIa TH(pdepeHIHPOBAHHSI 00paTHOH () YHKITHH?

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

[IepeyeHp JOMOIHUTEILHOH THTEPATYPhI

| 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

GHYMPEHHLIX MoYeK ee obnacmit 3a0aris, 20e oo fr(x) =0, mubo fr(x): o0, 1ubo ff(x) He

cyvujecmeyvenl. Bce ATH CIIVHAH PCaAJIN3VIOTCA, HAIIpHMCpP, IJIA (b}"HKL[Hﬁ Yy = .IE:, }’:Izﬁﬂ

, KaKdaAd H3 KOTOPbIX HMCECT MHHHMYM IIPH X = 0.

TOUKHM YKa3aHHOIO BHJA YCIOBHMCS HAa3bIBaTh KPHTHYECKHMH TOYKaMH. He B KaKIoI
HpHTHlIeG%h;ggﬁgﬂﬂggﬁaﬁnmﬂ OymeT BKCTpeMyM. JleHCTBHTENBHO, TOukKa X = (0 Oymer

C ...,..,.HPHTH%%Hﬁ””ﬁﬁﬁf%f 13 QyHKIM Y = X7 ( y = 3x%,y"'=0 mpu x=0), y= x (

VaUUUsUU00
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’ 1 -2/3

y'=3%
CHEI[}’TOH_[HE TCOPEMEBI ITO3BOJIAIOT OIIPECACIIHTE, HMECTCH B ,[[ElI—]HGﬁ I{pHTII‘IEG]E{Gﬁ TOYKE
JKCTPEMYM HIIM HET, H €CIIH HMCCTCAH, TO MdaKCHMYM HJII MHHIHMYM.

,y" =00 mipu x=0),

Teopema 1. Ilycmv Xy—Kpumuyeckas mouka u QYHKUYUA f(x) HenpepuvléHa 6 MOl
mouxe. Ecnit e nexonopoil okpecmuocnil moyxu Xy:

1) fr(x) >0 npu X< Xg U f’(x)i 0 npu x> X, m. e. npu nepexooe 4epes mo4xy X,
NPOL3BOOHASA MeHAen! 3HAK C NICA HA MUHYC, UL

2) f'(.}:) <0 npu x< X, U ff(x) >0 npu X< X,, M. e. npu nepexoode yepesz X,
NpOL3BOOHAS MeHAen! 3HAK ¢ MUHYCA Ha NAIOC, UL

3) npoizeoonasn He MeHsaem 3HAKA Npil nepexooe uepes X, mo e cayuae 1 ) uumeem mecmo

MAKCUMYM, € caAyYae 2)—MUHLUMYM, @ ciyuae 3) SKcmpemyMa Hel.

[Tprmmvep. | (.1:): x°—3x+1. OyHKIMA Bcrony IupepeHHpyeMa. CleloBaTelbHO,

BCe KPHTHUYECKHE TOYKH HAXOMSATCS H3 YPaBHEHH S
f'(x)=3x*-3=0.
OTcroma
x> =1=0,x,=-1, x, =1

— JIBe KPUTHYeCKHe TOYKH.

1) x;=—1. llpu x < — 1 wnmeem: f'(x)::'n:z —3>0; mpu x>—1 (HO x<I):
f '(I) <0 . CnemoBatelbHO, B TouKe X; = — | HMeeT MecTo maxcumym.

2) x, =1. Ilpn x<1 (#o x> —1): f’(x): 3x* —3<0; mpu x>1 mveem: f'(.}:)::- 0.
CrelOBaTENbHO, B TOUKE X, = | MMeeT MecTO MuHUMyM.

TeopeMa 1 TTO3BOISIET BRICKA3ATh CIEAYIOIIHE ITPAKTHYE CKH ITOTIE3HbIE COOOPaKEHH.

[Iycts peupr HAET 00 OTBICKAHHH BKCTPEMYMOB (DYHKI[HH f(.l:) HEIPEPEIBHOH B

HCKOTOPOM ITPOMECKYTKC H HMEHOILIEH B HEM KOH eyH 0e MHOXKECTBO KPHTHHYCCKHX TOYCK.
Hating Bce KPHTHYCCKIC TOUKH, PACIIOIIOAIIM HX B ITOPAIKE BO3PACTaHIA aOcCITHCC:

aA<X;<Xy<..<X, <X, <b (1)
(a1 b — KOHIIBI pacCMaTPHBAEMOTr'O IIPOMEXKYTKA). B KaKIOM H3 HHTEPBAIIOB

(ﬂf:xl )’('xl’xl)‘“"(xn—l’xn )'('xn’b) (2)

CYILEeCTBYET KOHeuHas | ”(x)?i 0 (mockompky Bce TOUKH, Iae f '(J:): 0, f r(J::) — 00 HWIIH TAE

r _ ’
f (JC) HE CYINECTBYET, BOITH B YHCIO TOYEK X, X,, .. , X, ). Ilpeamomaras f (x)
HEIPEPBIBHOH B Ka)KAOM M3 YaCTHYHBIX HHTEPBAJIOB (2) — Ha IIPAaKTHKe 5T0 OOBMMHO TaK H
e r
OBIBAET, — HETPYAHO IIPHITH K BEIBOAY, 4TO | (x) coxpaHsem 3Hax BHYTPH KaKJIOro TaKOIO

F
nHTepBana (ecnu Gbl f (.?C) MeHsana 3HAaK BHYTPH KaKOIO-HHOYAL H3 HHTEPBAIOB (2), TO IO

CBOICTBY HEIIPePBhIBHEIX (PYHKIMIT OHa oOparralnack OBl B HYIIb B HEKOTOPOH eHympeHHeii TOUKE
5TOr0 HMHTepBala, 4YTO HEBO3MOXKHO). UTOOBI HaHTH 5TOT 3HAK, JOCTAaTOYHO, HAITPHMED,
YCTAHOBHTH €TI0 15 KAKOH-HHOYIIb KOH KpeniHotli TOUKH COOTBETCTBYIOIIETO HHTEPBAJIA.

B pesynerare HHTepBanam (2) OyJeT COOTBETCTBOBAaTh HEKOTOPas ITOCIENOBATEIIbHOCTh
3HAKOB IUIOC M MHHYC, XapaKTep YePENOBAHI KOTOPEIX B CHILY TEOPEMEL ] TO3BOIISIET CYAHUTE O

TIOKYMEHT FOAMMCA
HaITYHID/MECHNYM®A[0XBHA TUTI0Ca Ha MHHYC), MHHHMyMa (CMeHa MHHYCa Ha IUIFOC) HIIH 00

cEmmw@mﬁﬁﬁ%ﬁgﬁfi@;ﬁ%ﬁ%m 3HAKa) B COOTBETCTBYIOIHX TOUKAX.

Bnaneneu: llleBayxoea TaTes

[Ipivep. f (.1:3: (x+ l)2 (x— l)3 . OyHKUMA 3aJaHa H HENpPepelBHA BO BCEM
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OeCKOHEYHOM ITPOMEKYTKE (— DG,DD). Ee mmponsBogHas
=20+ )x =1 +3x+1  (x =17 =(x+ D x=17(5x+1)=5(x+ 1)x—1)| x+ é (3)

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

QI KOTOPBIX
f'(x)=0,
T. €
|
x=—1,x,=—, x;=1.
5
[TpomexyTOK 3agaHHI (PYHKI[HH TEM CaMBIM pa3OHBaeT csI Ha HHTePBaJIbI
| 1
(_ m:_l): _1:—__ - __!1 5 (1!—|—D‘D)
5 5
CDDTEETGTE}’TOH_[HH ITOCIICJOBAT CJIBHOCTE 3HAKOB HpﬂHBEG,[[HDﬁ HMCEET BH]I
+ -+
CiemoBarelbHO, B TOuke X; =—1 ¢yHkimsa f (.1:) HMeeT MAKCHMYM, IIpHYeM
1 1) 16 216 3456

f(—l)IO;ETGIII{e X5 :—E - MHHHMYM, ITpHYeM f| — — [=— . B TOUKE

5) 25 125 3125

x; =1 sKcTpemyMa HeT.
Teopema 2. [lvemo e xpumituecxoii mouxe X QyHKyis f(.r ) n paz ouggepenyupyvema (n
> 1), npuyvem f'(xﬂ): f"(xﬂ): = f(”_])(xﬂ): 0, no f(”)(xﬂ)?i 0. Ecnu n wemnoe, mo

1Meem Mecno SKCIpemMyMm, d umenHo: npu | (”)(xﬂ)f::o —maxcumym, npu f (n) (J{?ﬂ):} 0—

MHHIMI_}»‘M. ECJIH HCe Fl HeYeniHoe, tho Sﬁfﬂﬂﬁp%yﬂiﬂ Hern.
OTBICKaHHE HAaHOOIBIIHX H HAHMEHBINNX 3HaYeHHH (D YHKITHII

[TycTh QyHKIHA f(J:) 3aJlaHa M HelpepblBHA B HEKOTOPOM ITpOMeXyTKe. Ecmm a3ToT

ITPOMEXRYTOK HE ABJIACTCA OTPE3KOM, TO, KdK MbI 3HACM, CPCIH 3HaYeHHH f(.lf ) MOET H HE

OBITH HAHOOIBINErO MM HAHMEHBINEro. OJHAKO MOXKHO YKa3arh IIPOCTOH IPH3HAK, KOTa TaKHe
3HAYEHHS 3aBeJJOMO CYIIECTBYIOT.

Teopema 3. Eciu e dannom npomesicymrke umeenics eOUHCHIGEHHDIIL SKCMIpPeMyM, Nlo
coomeenicneyoujee 3Haderile QyHxkyuil 6yodem oo Haubomb wuM, 11060 HAUMEHbULLUM, CMOMpPS

HO oMy, 6_]2@2”! S Mot IKCIpPeMyM MARCUMYMOM Wil MUHLMYMOM.

Ecimn HanOompiliee WIH HaHNMeHbIIee 3HaYeHHE JOCTHIaeTCS BO 6HyMpeHHeil TOYKe
OTpPe3Ka, TO OHO Heobxooumo OYIET OJHHM H3 MAKCHMYMOB HJIIH MHHHMYMOB H, CIIeJIOBaTeJIbHO,
OyJIeT JOCTHIaThCI B OJHOM H3 KPHTHYECKHX To4eK. HO OHO MOMKeT JOCTHTaThCS H B KOHIIE
orpeska. OTcroga cileayeT, YTO JJIS OTBICKAHHS HAHOOIBINErO M HAaHMEHBIIETO 3HAYEHHH

f(.lf) HOCTATOYHO CPABHHTb MCEKAY co0OoH ee 3HaueHHSI BO BcCeX KPHTHYECKHX TOYKAX H B

ToukaX 4 Hu b, Haubomsuee M3 BCEX 3THX YHCEN OYAET HAuUGOMbUUM 3HaUeHUeM f(J:) Ha

AOKYMEHT MNOgNMCAH
OTPE3KE OnERYREEe 13 5THX YHCCII JaCT HdAdllMeHb liee 3HAYeHle f(.lf)

Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E

Bnagenen:  LUeCPPSPaNIED™ e ADRHIKIRTESY f(x) = \K (l — x? Il +2x° ) MMEET OONAaCThIO CYIIECTBOBAHHS

OTPE30K -1 1] Ee HandombIiilee H HaHMeHBIIIEE SHAQUSHHA, OUCBHIHO, JOCTHIAOTCA B TCX KC
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TOYKaxX, YTO H AN (PYHKI[HH g(.:t:): (l— x* Il—|— 2x2) (paccMarpHBaeMOH Ha YIIOMSHYTOM
oTpeske). U3 ypaBHeHHS
g'(x)=—2x(1+2x7 J+ (1= x2)- 4x = 2x(1 - 4x* )= 0
HaxomnM X; =0, x, =—0,5, x; =0,5. B s1ux TouKax g(x) HMeeT 3HAYeHH .
g(0)=1, g(~0,5)=g(0,5)=1,125

Ecmi comocTaBHM 5TH 3HAUEHHS CO 3HAYEHHSIMH B KOHI[aX g(— 1): g(l): 0, To yBHIHM, UTO
HAaHOOJIBIINM 3HAYEHHEM JJIS g(x) Ha oTpeske [—1, 1] Oymet 1,125 (rpu x==0,5), HaHMeHBIIIHM
Ooyzmet O (tipu x== 1). J{ma QyHKIHH f(x) HaHOOJIBIIIMM 3HaueHHeM OyIeT Torja m (TIpH
x=+0,5), HauMeHb M — Io-TIpekHeMy O (mpu x ==+ 1).

[IycTs KpuBas 3aflaHa ypaBHeHHEM Y= f (.I) H B TOUKe C alcIuccoil X, HMeeT

KacaTellbHYIO, He IapauieIbHYI0 ocH Oy.
Eciy B HEKOTOPOH OKPECTHOCTH TOYKH X, KPHBas JEXKHT HaJ 3TOH KacaTelbHOM, TO

TOBOPAT, YTO KPHBAs B TOUKE X, BBOIYKIIA BHHU3. AHQIOUYHO, eciili 8 HeKONOpOLl OKPeCcnHOCHL
Xo Kpueas nexcum TION KacamenvHoll, MO 2080PANl, YNlO OHA 6 noyYke X BEIIIYKIIA BBEPX. Ecin
B HEKOTOPOH OKPECTHOCTH TOYKH X CIEBA OT X, KPHBAsd JIEKHT IT0 OAHY CTOPOHY YIIOMSIHYTOH

KacaTelbHOM, a ClIpaBa 0T X, — IO APYI'YIO CTOPOHY, TO TOBOPAT, YTO X, €CTh mouka nepezuba

KPHBOI.

H'
Teopema 4. Eciu e mouke X, cyujecmeyem KOHeuHas NpouzeooHas | (xﬁ)J npudem

f "(xﬁ)b 0, mo e mouke X, Kpueas 6vINYKIA 6HU3, eC/il JHce f"(xﬂ)diﬂj Mo Kpueas eviNyKIla
86epX.

¥ e
Teopema 5. ITycmo | (JC) cyujecmeyen il KOHeYHa 6 HeKOMmOopoll OKpPeCcHIHOCHIIL NOYKLL
r
Xy. Ecnu (x) MeHsen 3HaK Npu nepexooe X uepes mouky X, mo X,—mouxa nepezuba. Ecnu

"
HCE f (.1:) 6 OKpPeCctHocCHl Iﬂ COXPdAHAEN 3HAK, MO 6 NMoYKe Iﬂ HEpEEHﬁﬂ Herl.

IIppmep. Haltu ToukH 1nepern®a M HCCIEOOBaTh XapaKTep BBIITYKIOCTH KPHBOH

y=x"—3x" +1. Beruwncngem: y' =3x> —6x, y"=6x—6. Ypasuemie y" =6x—6=0
maer x =1.IIpun x <1, oueBnmno, y" <0 (xpupas BEIyKIa BBEpX), ecn ke X > 1,10 " >0

(KpHBas BBRITyKIIa BHH3). Touka X =1 gBIgeTcs Toukoii mepernoa.

OTBICKaHHE aCHMIITOT

[TycTh KpHBas 3ajaHa ypaBHeHHeM Y = f (Ji) MoXeT CIy4YHTBCS, YTO IIPH X —» +00

WIH IIpH X —>—00 KpHBasd HEOIPAaHHYEHHO ITPHOIHMKAeTCSI K HEKOTOPOH (PHKCHPOBAHHOM
psaMoit Y = kx + b, HaspIBaeMOoil acumnmomoii 114 AaHHOI KpuBoi. TouHee TOBOPS, npamas

vy=kx+b nazvieaemes ﬂmmnnmﬂmﬁ 0Nl Kpueoll y:f(x) IpH X —» +o0 (WM IIpH

X—> —GCJ QIJI"M —kx — b] =0.
H.TFDHHDMI;\ CblO
Ceptudmkar: ECD 043E9AB8BI52205E7BA500060000043E |
Brnaneneu: %QWMWDWPEJEHEHIH CIICAVYET, UYTO KPHBaAA y — f(.lf ) HMECT cOpU30HM ATbLHYVIO
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aCHMIITOTY Y —b ToIjla M TOIBKO TOIZa, Korga lim f (I):b(rmn COOTBETCTBEHHO IIPH
X4

X —>—00).
]IS CyIleCTBOBAaHMS HAKIOHHON aCHMIITOTHI YV = KX + b HeoGXOIHMO H JOCTaTOYHO,

YyTOGBl CYINECTBOBAIM KOHEYHBIE IIPENENBI  lIm /() —ku lm [f(x)—kx]:b. (T1pu

X—+w X X—>+00

k = 0 1momy4aeM OIATh TOPH3OHTAIBHYIO ACHMITTOTY. )

2 |
[Iprmep. Halith acHMITTOTHI Tpaduka QyHKIIMH Y = X 3):1_'_ ) .
X+
L — Fm f(x): iy X +3x+5:l
x—=>+o Y Xt X +1 )
. o X7+ 3x+5
b= lim | f(x)—kx|= lim — X =)
X—+ o0 X—+0od _I —|—

CIieJOBaTEILHO, HMEeeTCS aCHMITTOTa (H ITPH X —» +00 HIpH X —> —0): y =X+ 2.

[Ippvep.  OmnpememM — HaHOONIBIIEE H  HaMMEHBbINEe — 3HAYeHHd  (DYHKIMH
f(x)= x* —2x% +3 Ha orpeske [-2:1].

Pemennie. OYHKIHA f(x) HeIpepblBHa Ha 3aJJaHHOM OTpe3ke [-2;1], KaKk MHOrowieH.
[Iostomy 1o TeopeMme Belepirpacca OHa IOCTHTAeT Ha STOM OTpe3Ke HauOoIbInee U
HalNMEHBIIEE SHAUCHHS.

HaligeM KpHTHYECKHE TOYKH, JJIS Yero NMpoaHdpepeHIHpyeM (QYHKITHEO.

fl(x)=4x" —dx=4x(x* - 1)
Torma f(x)=0,ecmx=0mwmx=-1 wmHx=1.

[Tomyuymnu aBe KpHUTHYECKHEe TOYKH x = 0 M x = -1 IpHHagIexalme IJaHHOMY
npoMeXxyTKY [-2;1]. Touka x = 1 He sBIeTCSI BHYTPEHHEH H ITO3TOMY HE KPHTHYECKASL.

Brerurmcimim 3HauYeHHS (PYHKITHH Ha KOHI[aX IMTPOMEKYTKa H B KPHTHYECKHX TOUYKaX H
BRIOEPEM H3 HHX HAaHOOIBIIEeE H HAHMEHBIIIEE.

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

f(0)=3
f(1)=1-2+3=2

CnepoBarermsHo, mun J (X)) = f (D=2, max f (x) = f(-2)=11.
-2:1

[-2:1]

Cogep:ranue or4yera

1. Tema

2. Llens paboTH

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

Kot po g B w, sanams

Ceptvpukatr: 2C0000043ESABBBO52205E7BAS00060000043E g
Bragend3a Tatiacdy  HidipprHauenppaX | TPH KOTOPEIX QYHKIWS f( X )= 4X + — HMeeT 5KCTPEMYMBEL.
X
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48
Bamaya 2. HaifTu 3HaueHHs X , ITpH KOTOPHIX yHKIMS [ ( X )= 3.1: + — HMeEeT 3KCTPEMYMEL.

X

3ajmauva 3. HaifTi HHTepBallbl MOHOTOHHOI'O YOBIBAHUS (DYHKIIHH Y = x3 + l,sz + 2.

3
X
3agauda 4. HalTH HHTEpBaIbl MOHOTOHHOI'O YOBIBAHH S QYHKIHH Y = — — 2x2 +3x+1.
.'1:3 IZ
3agayda 5. HaliTH HHTEepBaIbl MOHOTOHHOI'O YOBIBAaHH S (D YHKI[HH Y — ? + ? — X.
W2 |
5 . 5 —3x~ —5x—4
3amava 6. HaiiTh ypaBHeHHe HAKIIOHHOH aCHMITTOTHI T'parka (QyHKI[HH Y = 1 :
X+
2 a
y 5 5 x4+ 3x—12
3ajmava 7. HailTu ypaBHeHHe HAKIIOHHOH aCHMITTOTHI T'paduka (PYHKI[HH Y = 5 :
X+

Bazaua 8. Hailti Bce KpHTHYECKHE TOUKH QyHKInM f( X )= 2.1:2 — 6‘.1: + l‘ +3.

- 2
Bazaua 9. Hailti Bce KpHTHYECKHE TOUKN X QyHKImH f( X )= X" — 5‘}:‘ +6.

Borpocer

1.ChopMmymmpyiTe YCIOBHSI MOHOTOHHOCTH () YHKITHH.

2. Kakue TOUKH Ha3BIBAKOTCS CTAI[HOHAPHBIMH ; KPHTHYECKHMH , TOUKaMI 3KCTPeMyMa?
3. ChopMynmHpyIHTe HeOOXOIHMbBIE YCIOBHE SKCTPeMyMa.

4. Kakas (pyHKITH S Ha3bIBAeTC I BRITYKIIOH BBEPX (BBITYKIIOH BHH3)?

5. Uto Takoe TOuKa Iepernda?

6. ChopMyITHPYHTE HOCTAaTOYHOE YCIIOBHE BBHIITYKIIOCTH BBEPX (BHH?3).

7. ChopMyITHpYITEe HeOOXOMHMOe YCIOBHE TOUKH ITIepernoa.

8. Uto Takoe acuMIITOTa rpadguka QyHkipm? Kakme BHALI acHMIITOT BrI 3HaeTe?

9. Kax ornpeiemTe Hallm4une BEPTHKAIbHOH aCHMITTOTHI?

1

0. B xakoM cimydae mpsMast Y = kX + b SIBISeTcs HAKTTOHHOI aCHMITTOTO# rpadika ()yHKI[HH?

IlepeyeHb OCHOBHOH H [JONOJIHHTE/JIbHOH JIHTEPATYpPbl, He0OX0JHMOH AJ8 OCBOEHHSA
JUCIHILTHHbI

IlepeyeHs OCHOBHOH JINTEPAT YPEI

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

[lepedeHs TOIMOIMHUTEILHOH JINTEPaTyPhI

| MHauBHAYanbHEIE 3aJaHHS 110 BRICIIIEH MaTeMaTHKe. YacTth 1. JIMHEHHAs H BEKTOpHas
anreOpa. AHamMTHYecKas TeoMeTpHI JuddepeHImanbHOe HcuMcIeHHe (QYHKIMI OTHOM
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 ¢. —
Pexxrv goctyma: http://www 1prbookshop.1u/20266.html.

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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MHUHHUCTEPCTBO HAYKHW M BEICHIEI'O OBPA3OBAHHMA PO
OEJEPAJIBHOE 'OCY JAPCTBEHHOE ABTOHOMHOE OBEPA30OBATEJIBHOE
YUYPEXJAEHHWE BEICIHEI'O OBPA3OBAHHKWA
«CEBEPO-KABKA3CKUN CDEI[EPAJIBHBIFI YHUBEPCHUTET»
[Iarrropckit HHCTHTYT (prman) CKOY

MeTtoanyeckue yKasaHUA
110 OPraHH3aIHH H IIPOBEAEHIIO CaMOCTOSTEILHON PadoTH
o gucIpnumHe « MaTteMaTHKa»
JUIS CTYAEHTOB HarpaBjieHHS IToATroToBKH 08.03.01 CTpoHTeIsCcTBO
HAITPaBJIEHHOCTH (IMpodiuis) CTPOUTEILCTRBO 3aHHI H COOPYKEHHIH
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COAEPKAHHUE

OO0I11HE TTOTOKEHH I

Llens U 3aaui caMOCTOSTEIIBHON PabOTEI

TexHonmormueckas KapTa CaMOCTOAT eJIbHOH pﬂﬁDTBI CTYICHTA

= W e

[TOpSIOK BEITIOJIHEHIS CaMOCTOSTEIIBHON pabOThl CTYAEHTOM
4.1. Memoouueckie pexomenoarii no pabome ¢ y4ebHoil aumep amyp oil
4.2. Memoouueckiie pexomeHOayiil no nOO20MOGKe K NP aKmiuieCKUM 3aAHAMUAM
4.3. Memoouueckiie pexomeHoayiil NO CAMONPOBEPKe 3H AH1LL1
5. KOHTPOIB caMOCTOSITEIFHOH PabOTHI CTVYIECHTOB

6. CIHCOK JIMTEPATYPEI
9

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO
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1. O0mme moJ10KeHHA

CaMocrogrenbHasg pabora - T[IaHHpyeMas vueOHasg, VyueOHO-HCCIIeJOBaTEIIbCKASL,
Hay4HO-HCCIIEAOBaTeIbCKasl padoTa CTYAEHTOB, BEITONIHIEMAs. BO BHEAyAHTOPHOE (ayJUTOPHOE)
BpeMd 110 3aJaHHIO M TIPH METOAHMYECKOM PYKOBOACTBE IIpernojaBarensy, HO 0e3 €ro
HEITOCPEICTBEHHOIO0 y4acTHS (IIpH YacTHYHOM HEITOCPEJCTBEHHOM YYaCTHH ITperofaBaTells,
OCTaBJISIIOIIEM BeJYIIYIO POIIb 32 PabOTOH CTYIEHTOB).

CamocTtosarenbHasg paboTta cTygeHTOB (CPC) B BY3e aBnsgeTcs Ba)KHBIM BHAOM YIeOHOI
H HayyHOH JEeATEIBHOCTH CTyIeHTa. (CaMocTtosdrenpHass pabora CTYAEHTOB HIpaceT
3HAUUTEIBLHYIO POIIb B PEHTHHTOBOH TEXHOIIOIHH OOYUYEeHHS.

CaMocTosTenbHasg paboTa SBISETCS BaKHeHIelH (QopMoOH YCBOeHHS 3HaHHI. B Xoge
CaMOCTOSITEIIbHOH PpalOTHl CTYAEHTHl VYSICHSIOT 3HAHMSA I10 KOHKPETHOH TeMe VY4eGHOro
MaTepHaia, 3aKpeIUIsFOT M YTOYHSIOT VK€ H3BECTHBIE M OCBAaHBAIOT HOBEIE KAaTeTOPHH.
CTanKNBasCh ¢ HEJOCTATOYHO ITOHATHBEIMH 3JIEMEHTAMH TEMEI, CTYASHTHI CTPEMSITCS HaXOIHUTh
OTBETHl MM (PHKCHPOBATh BOIPOCHI JJISI ITOCTAHOBKH H VYSICHEHHS HX Ha KOHCYJIBTAIHH C
ITperolapaTeieM HIIH BO BpeMS IIPAKTHYECKOI'O 3aHSITHS.

3aJayl CaMOCTOSITEIIbHOH PabOTEL COCTOST B CIIEAVIOIIEM:

1. Pa3sBUTE MOrHMYeCKOE H alTOPHTMHYECKOE MBIIIUIEHHE.

2. BripaboTaTth IepBHYHBIE HaABBIKH MAaTeMaTHYECKOIO HCCIEAOBAHHS ITPHKIATHBIX
BOIIPOCOB.

3. BripaboTaTe HAaBBEIKH JOBEJCHHS PEIIEHHS 3aadyd JO IIPHEMIEMOrO IMPaKTHYECKOT O
pe3ylbTaTa — 4YHClIa, I'pa(HKa, TOYHOIO Ka4YeCTBEHHOI O BEIBOAA C IIPHMEHEHHEM aJeKBaTHBIX
BBIUHCITUTEIIFHBIX CPEJCTB, TAOIHII, CIIPABOYHHKOB.

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

5. Hayuurs omnepHpoBars aOCTPaKTHEIMH OOBEKTAMH M aJIeKBaTHO VIIOTPeOIISATh
MaTeMaTHYECKHE ITOHSTHSA M CHMBOJIBI JJIS1 BBIPaKEHHS KOIHMYECTBEHHBIX H Ka4eCTBEHHBIX
OTHOITIIEHH.

CamocrosarenbHasg padoTa CTyJIeHTa II0 VY4eOHOH JHCIMIUIMHE «MareMaTHka H
HH(pOpMaTHKa» BKIIOYAeT TOATOTOBKY K TPaKTHYECKHM 3aHSTHSM M BBITIOJIHEHHE

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

pexoMeHZRMUIT TS HITYPe 1 ¢ HCTOoNb30BaHHEM HH()OPMAIHOHHBIX PECYPCOB.

CepTudmkar: 2C00PQO043E9ABBBI52205E7BAS00060000043E
Bragenew:  WeowSMOCTOATCIRIAL . pab0Ta II0  AHCIHHILITHE «MareMaTHKa»  HallpaBJIcHA Ha

() OpPMHPOBAHHE CIEAYIOIIHX KOMIIET €HINHI:
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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 FEeOMETPHH, | IESITEIILPHOCTH 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  (PYHKI[HIT
KOMIUIEKCHOTO IIEPEMEHHOTO,
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

IIpodrneM yu4eOHOro H I DIEPEGGHDHHJILHDI‘G OBHAL
b %HMEHT ﬂDﬂHVEA b

$iied: iyt S
CepTudukar: ECGM%% E&%{DJSE

Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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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
KOMITETEHI iR TEXHOIOTHH as pabora
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 NOAMNUCAH pasacilaM
3NEKTPGHHOW MOAMUCHIO T CLIMTUTHHEI
Brdpenew.  llle6avxopa TaTeaHa AnexcaHapoBHa TOro 3a 1 cemectp 48,6 S,4 54
2 cemecTp
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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. Memoouueckile pexomenoayiil no pabone ¢ y4ebHoil 1umepamypoii

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
CaMOCTOST EJIbHOI'O BEIBOJIA).

OKYMEHT NO, HHGAIEQH
r@%d‘ﬁi‘b?ﬁl MO JHCITHITITHHBI 6GJILH_[}"IO H BaXHVYIO POJIb HI'PACT CaMOCTOATCIIbHAA

Ceprudomkar: 2C0000043E9ABBES52205E7BAS00060000043E

Bnapendd HITHBI AN I BEd sk p&ﬁﬁiﬂma Ha
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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. Memoouueckiie pexomeHoaijuil N0 NOO20M0EKe K NPAKMIUYECKUM 3AHAMUAM

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

HeOOXOANMO IIOMHHTE, YTO VIIPpaXKHEHHE H PelleHHe 3aay IIPOBOASATCS IT0 BEIUMHTAHHOMY Ha
NOKYMEHT NOOMWCAH

3 iple) b
Cepry ¢¥H§ﬂg&%ﬂg§@-‘%ﬁgﬁﬂgﬂﬁ1§%@é%n£@£ ITPpaBHIIO, C ACTAJIbHBIM pﬂSﬁﬂpGM OTACJIbHBIX BOIIPOCOB

Bna,qenl:ﬁ,é llebayxoea TaTeaHa AnekcaHpgoBHa

KITHOHHOI'O KVPCa. JICAVET IIOAHCPKHYTBh, YTO TOJBKO IIOCIIE YCBOCHIA JICKITHOHHOI'O
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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. Memoouueckiie pexomeHoayuil No camonpoeepke 3HAaAHLL

[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
TT/TI NOKYMEHT MOOMUCAH BBITIOJTHEHH I 0aiUIoB
3NEKTPOHHOW MOAMKUCHIO
Cepiwdukaty |2 0000004 3E :
cnafonei. USSR PR K ah 8 Heyens 15
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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, (POpMHpPOBaHHE ITpeJCTaBIeHHH O POIH H MecTe
MaTeMAaTHKH B COBPEMEHHOM MHpe, 53Talax pPasBHTHS, YHHBEPCAIBHOCTH €€ IIOHATHH H
IIpeJicTaBIIeHHI;, (POPMHpPOBAHHE YMEHHH KOHCTPYHPOBAaHHSA H aHaIH3a MaTeMaTHYeCKHX
MOJIeIell 0OBEKTOB, CHCTEM H IPOIECCOB ITPH PEMIEHHH 3aJ[ay, CBSI3aHHBIX CO Cepor OyayIlei
Npo)eCCHOHATBHON 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 YpPaBHEHHIH, 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
(PYHKI[THH HECKOIIBKHX IIepeMEHHBIX, TEOPHH (DYHKI[HII KOMIUIEKCHOIO IepeMeHHOr0, TeOPHH
PSIOB, TeOpHH IH(]PepeHIHAILHEIX YPaBHEHHH, TEOPHH BEPOSTHOCTEH H MaTeMaTHYeCKOH
CTaTHCTHKH, YHCJIEHHBIX METOJOB. IIPH PpelleHHH 3ajJay, CBSI3aHHBIX CO CcepoH
Ipo()eCCHOHATIBPHOH JAeATEIbHOCTH.
Bu1aerb: HaBBRIKaMH HCITOIB30BAaHH S METOJOB aHAIMTHYECKOH TeOMETPHH, THHEHHON alreOpsl,
TH(GepeHIHAIPHOTO H HHTETPAIbHOIO HCYHCIeHHS (PYHKIMH OJHOH IIepeMeHHOH, TeOpHH
(PYHKIITHH HECKOIIBKHX IIePeMEHHBIX, TEOPHH (PYHKI[HI KOMIUIEKCHOTO IIEPEMEHHOI0, TeOPHH
PSIOB, TeOpHH IH(]PepeHIHAIbHEIX YPaBHEHHH, TEOPHH BEPOSTHOCTEH H MaTeMaTHYeCKOH
CTaTHCTHKH, 4YHCIIEHHBIX METOAOB IIPH PelIeHHH 3aJay, CBSI3aHHBIX CO C(Qepoi
1Ipo)eCCHOHATIBHOH JAeSITeTbHOCTH.
PeanmsyeMass KOMITETEHI[H:

ImaHHpyeMble pe3yIIbTaThbl
Ko, hopMyTHp OBKa 00y UeHHA 110 JHCIHIUTHHE
KOMITETEHI I Ko, popmympoBKka HHHKaTOPa (MOIyJ110), XapaKTepH3VOIIHE
3Tarb! (POPMHPOBaHHA
KOMIIETEHLIHIA, HHIHKATOPOB
OIIK-1: Crioco0eH pemaTh H-lonk1 IlpymeHsaer maremaTHuecKHid | Pemaer 3a7iauH
3a71aH I1p opeccHOHAIBHOH armapaT  aHaJIHTHYECKOH  reoMeTpHH, | rpodeccHoHaIbpHOH AeATENbHOCTH
IeATENbHOCTH Ha OCHOBE JHHeHHOoH anredpel, qH(depeHIHanbHOrO | Ha OCHOBE HCITOIb30BaHHA
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
HavVK, a TaksKe armapaT TeOpHH (YHKIHH HECKOJIbKHX
MaTEMaTHYECKOT 0 arrapaTa I1EP EMEHHBIX, TEOPHH (PVHKLIHIT
KOMIUIEKCHOIO  TIEPEMEHHOIO, TEOPHH
psgoB,  TeopHH  AHG(depeHIHATLHBIX
VP aBHEHHH.
H-3onk-1 IIpuMeHAET MaTeMaTHYECKHIT
armlapaT  TEOPHH  BEPOATHOCTEH  H
MaTEMaTHYECKOH CTaTHC THKH.
Hl-donk-1 lIpumeHAeT MaTeMaTHYeCKHI
[NOKYMEHT NOAMWCAH | armiapaT 4HCJIEHHBIX METO/[OB.
SNERTPOHAOW TIOANATE
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2. @opMYIHPOBKA 3aJAHHU A
Konrposmnas padora (1 cemectp)

3ananmue 1.
JlaHBI BEKTOPHI ﬁ(ﬂl , Uy, A5 )n g(blﬂ b,, b, )n 5(51 , €503 )n 3(d1 ,d,, d, ) B HEKOTOPOM

Oaszuce. [lokaszars, UYTO BEKTOPEHI a,b,c o0pa3yroT 0asuc H HaHTH KOOPJHHATEI BEKTOpa ds
3TOM Oaszuce. CHCTEMY JIMHENHBIX VPaBHEHHH PEIMTE 10 MeTORY I aycca.

1. 31'(1;2;3), g(—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).
a(1;7:3), b(3:4:2:), ¢(4:8:5), d(7:32:14).
a(1:—2;3), b(4;7;2), ¢(6:4:2), d(14:18:6).
51'(1;4;3), 5(6;8;5), 5(3;1;4), 3(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).

X NN~ BN

3aganmne 2.
Tlana marpuna A. Haitri marpuiry A~ o6patHyro naHHOI. CenaTh IPOBepPKY, BEIUHCIIHE

IIpomsBefeHie A - A’

3 2 1) (1 -2 3

1 A=12 3 1 A=|2 3 —4
2 1 3, 3 -2 -5,
4 -3 2 11 2

3 A=[2 5 =3 4. A=12 —-1 2
S 6 -2, 4 1 4,
2 -1 —1) 3 4 2

5. A=13 4 -2 6. A=|2 -1 -3
3 -2 4, 15 1,

OOKYMEHT NoarincCAaH

SNEKTPOHHOW NOAMNUCHLIO
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1 1 -1
7. A=|18 3 —6
4 1 -3,
7 -5 0)
0. A=|=4 0 11
.2 3 4

Jamanmue 3.

Haittu npesienpl (PYHKIHI, He TTOIb3YSICh ITPaBHIIOM JIOITHTaIIL.

2x* =3x+1

. a) Im ;

o 3x% + x+ 4
6) hm 2_\/; :
=>4 \J6x+1—5

2x3}1l
2x+5

0) hn[

X—00

S5x*—2x+1

. a) Im

x—o 2x” L x—3

VO+x—49—-x_

E)ﬁm

r—0 x>+ 6x

i)

3—2x—x"
Im — ;
& a)xﬁmlf—k4x+41

3x—3

Im ;
B) o1 8+ x 3

2x-3
. 4x+3
Im
ﬂ)rﬁm[4x1]

AOKYMEHT MNOANMCAH
SHEHTF'DHHDS'ID,EII'IHE

Ceptvdbmgar: 2C0000043 Biﬁﬁﬁ S5E7BA 'EEﬂ'E%ﬂﬂBE
?

Bnanencns L1 eﬁaymaa aThsiHa AnekcdHapoBHa
x=exT —x 41
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1 2 4)

10 A=|5 1 2
3 -1 1)
31:2—5)«:—2.
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&) lim

=2 2x* —x—6

l—cos6x

2) Ilm

x—=0 ] —cosdx

2x" +15x+ 25

2

6) Im -
=5 5 —4x—Xx"
. sm 3x-+sm Sx
I) lm ;

x—0 Gx

5 lm 4x*j+7x+3;
=1 2x” +x—1
. 10x°

ry m ;

x=>0] —cos x

2x —9x+9
6) Im .

x=3 x"—5x+6




5. a) Im 5>
)x—>m3+x—4x‘

6* a ]‘]In o 2
)I—?"“DBx‘ +x+3

3

B)hm

x—0 3x +x

3x” +5x+4

7. a) lim

x>0 Jy® x4l

i Jx*—7-3

x4 X7 —4x

2_1" B 7 4x+1
lim
2 Hm[ 2x-3 ]

3

- 2x —2x +1
i Y 5o3x? 1 4x 12

. 3x—3
) Im *

184 x -3

1-2x
. 4x+1
I[)hm[ )

X =0 4_}: — 3
.,
. 3—2x—-3x"
9. ) m — ,
AOKYMEHT U&lﬂﬂtﬁﬁ + 3
SNEKTPOHHOM CbiO

Ceptudomkar: EEGGGDGdSEE‘iﬂBBB ﬁ’EﬁE@ﬁ]ﬁﬂﬂﬂﬂﬂdEE
Bnageneuy; LI.IEEJ:-.-*:LD@)’E LL Aner:jaH,.quEHa .

=4 x= 16
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. 3xt
I‘)hm .x:gx;
x%ﬂsm‘x
. Sx—-x"—-4
6) Im — :
)1'—>4x‘—2x—8
. xt
I‘)hm a

=0 ] — cosX

. x> —2x+8
5) Im — ;
==22x" +35x+ 2
. 5
5 i COS X ci:ﬂs x;
x—0 4x"
C 3x —2x-1
6) Im — :
=1 x” —4x+ 3
. 4x°
r) ]]nl

-
x=0]—cosdx

6—x—x"
lim :
) 553 18x -3
. 8x°
T) lm

. o
x>0 §1n % 5x

5) Im

=1 5x —4x—1
tg°3x
x>0 l(lrz




D h.m[Sx— 2) '

¥\ 5x+ 3
. x —3x+4 . o x*+2x—8
10. 2) m — ; 5) Im ;
x—o 2x’ 4+ 5x —1 =2 8 x’
- 2x L.
5) IIm ; r) Im x"ctg™3x;
) 0 10+ x— 10— x ) x50
4-x
o [x—=2
IO]H_P[ )
ol x +3
3aganue 4.
HaitiTH nmpon3BOAHbIE CIeAYIOIX () YHKIIHH:
l.a)y:arcsin&x—\/l—%z; 5)y=[l+x ]; g)x=a-cost, y=~b-sint
X
2. a)y=2""; 5)}*21%?113‘1:; e)x=In(1+%), y=1¢
I —sin 3x

.a)y=x"-e"; 6)y=31+h>x; e)x=1—-cos2t, y=2+sin 2t

sin * 1, 1
4.a)y =+l+e"; ﬁ)y:qm I; g)x=—t", y=—t +t
COS X 2 2

n 1 11
S.a)y=e’* -sinx; 6)y=arctg’x; 6)x=-, y=—
t t

I-vx
1+\/;

6. a)y = (x+DarctgVx; 6)y= ¢)x = In(cos ), y=sin’¢

7.a)y=e" cos3x; 6)y=h>(x"+1); E)x:%:3+%f?+1, y:%ﬁJrl
[

8.a)y=x"In(x*>+1); 6)y=4/tg2x; e)x=e', y=t-e"

g.a)y:(x+l)-1/x2—|—l; 6)y:e’““l"'; e)x=Int, y:H_l

[

10.a)y = CGEZI—%CG33 2x;6)y = (x° +4)-e"‘l; 8)x = %IE +1, v= %f —t

JOKYMEHT MNMOANCAH

SalFATTRE Y NOONMChIo

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa
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3agaHa PYHKIMA y=f{x). YCTaHOBHTH, SBIISCTCI IH JaHHAad (PYHKI[HSI HeIlpephIBHOI. B
clyyae pa3pblBa (PYHKIIHH B HEKOTOPOH TOYKEe HaHTH ee IIpeJellbl ClieBa H CIIPaBa,
KJIaCCH()HIIHPOBATh XapaKTep pa3pblBa. [IoCTPOHTH CXEMATHYHO I'PAPHK (PYHKIIHH.

1 x+4, x<-L o — X, x =0,
Flx)=<x"+2, —-l=x<l, f(x)=<smx, O<x=um,
2x, x =1 x—2, X =7
2 7. - |
x+ 2. x=-—1 —(x+1) x=-—1,
: | | - f - \2 .
Fflx)=x+1, —l=x=l, J(x)=- (x+1), —1<x=0,
— X+ 3, x> 1. i X, x>0,
3 8. (
— X, x =0, —x°, x <0,
1 SR - . 7
f (:‘7) — 5 {;7'17_ 1 ]' . U< x< :._. f(x)=+ tgx, 0<x EE,
'-'IE — 31 & —_— 2 2-,. I:-:" E.
h 4
4 9. (_
COS X, v <0, 2%, x =<0,
. v . | J(x) =1 x®+1, D<x<l,
flx)=x"+1, O<x<l, ) o
X, x =1
) i 0 10 H—ZJ::, x =0,
— X, x <0, .
. f(x)=+ \/;:. O<x<4,
— 4 < < 7
flx)=<x". 0<ax=2, ! e
b Y = 2

KonTposmmHas padora (2 cemecTp)

BAPHUAHT 1
oexi42 sin v/ x 3 dx dx
L | dx 2. [—F—dx 3. [ 4. 5.
x -1 Jx X" +2x+3 3 13y
dx dx dx
Ix.-:.crcfgx.zix 6._[ — T.I 8._[ . 9.
sin” x 1+ x)Wx2 +x+1 sin x + COS X
2+ x
Icns X COSBHYMEHT D%Hiﬁg dx
ANEKTPOHHOWM MOANKACHIO
Ceptuchmkat: 2C0000043E9ABBBI52205E7BA500060000043E
Bnaneneyu: efayxoea TaTeAHa AnekcaHgpoBHa X 7
11. Hartti IUIOIAb AIUIMIICA — + ; — =1
a2 2
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12. Haitth momas (pHIYPEI, OrpaHHYeHHONH KapAHOHIOH 1 = a( 1+cos).

- - e’ +1 -
13. HanTtu ey TyrH KpHBOH y = In — l OT TOYKH M, ¢ aOCIMCCOH x, = @ IO TOYKH M, C
e — 2
aOCI[HCCOH
IZ j— b (b :} ﬂ) .
14. Beryucimite 00BeM TelNa, OrPaHIYeHHOIO ITIOBEPXHOCTRIO, 00pa30BaHHON BpallleHIHEM BOKPYT
ocH OX

acTpOHIEl x* + y? =a?.
15. Permuth guddepeHIMaIbHble YPaBHEHH S

b | b

1) 2x l—yzder vdy=10
2) dxdx —3ydy = 312}1:!}-' — 21}-'14::!}-';

16. BRIUHCITIMTE IUTIOIIAAE ITOBEPXHOCTH, 00pa30BaHHOMN BPaIlleHHEM AYTH IIHKIOHIEI
x=a(t—smt),
y =a(l-cost) Bokpyr ocH OX.

17. Koren, mMeroniil (oopMy ITOTyIIapa pajgHuyca r, HalloJJHeH BooH. Kakyro paboTy
HeoOXOaNMO 3aTpPaTHTh,

yTOOBI BEIKAYaTh BOAY M3 KOTJIA?

2 In(si
18. MccimegoBark CXOAUMOCTE HHTErpaia I (sm x) dx
> Vx
BAPHUAHT 2
3
x —x+1 dx Vxdx
1. : dx 2. [exp(v/x)dx 3, 4. 5.
-[ x*+1 Jew(Soe -|‘1+.:m:3 Il+\/;
d s
_[ 1 6.Isin 2xcos4dxdx 7. J.\/l +sin xdx S*J.e“”’"‘ sin 2xdx 9.
Vax® +2x+1

dx | dx
J.\/I-FI—IE o Ierl

8a° _
- — I €€ aCHMIITOTO.
(x~+4a”)

11. HatiTh rommaas (GHUIypel, OrpaHHYeHHON THHHEH V =

12. Haiitu ruomans GpHrypsl, OrpaHHYeHHON acTpOHAOH X = acos’ tf, y= asin’ t.
13. Haiith gimuHy IyTH KpHBOH # = 2asin ¢

14. Berumicmrs 0OBEM Tela BpalllCHH A, OI'PAHHYCHHOI'O ITOBEPXHOCTAMH ITOJIYUCHHBIMH ITPH
BpalICHIH

oTpe3KoB MHHIL y=¢ , y=0, 0< x< o Bokpyr ocn Ox u Oy.
15. Pemmuth mudepeHtmanbHble YpaBHEHHS
D (x*=Ddy+(1-y*)dx =0;

2) A4+ }fjd:{— ydy = :{j}fd}f;

16. Berasieasnd @harelIa, OrPaHHYEHHOI O IIOBEPXHOCT SIMH + — =1, z=+c.
3NEKTPOHHOW MOAMKUCHIO a- b~ ¢

CE?T“‘*J““ET:I?C‘}Q%R}@% ﬁ%@*ﬁﬁ@ﬁﬁ?ﬂﬂ?ﬂi@%m aTHTh, YTOOBI HAaChINaTh Ky4y ITlecKa KOHHYECKOH
Bnaneneu: LI_'IEEJny a TatkAaHa AndkcaHapoBHa - p ’ y
OPMBI C PaJHYCOM I' H BEICOTOH h, €CITH INTOTHOCTE ITecka ¥ = 2.
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Ceprudomkar: 2C0000043ESABBES52205E7BAS00060000043E =

Bnanend3, ONpeReTHERFITHAEYTFH KPHBOH Xx° + y? =a

-+ i

18. MUccnegoBaTh CXOAHMOCTh HHTErPala Il A — dlx (n=0).
“1+x
BAPHUAHT 3
*dx In( 1+ ) d
1. II,;, 2. I ( J;)dx 3. J.ﬂrcrgx‘d.x 4. I . 3.
x +1 x+/x \E(l+.}:)
s xd d
J- dx 6,_[ c:ﬁx 7. _[ COS xdx 8._[ _ X ,;, 0
3+ 2x — x2 (1+x)(x" +x+1)° cosx+1 sin > xcos” x
l

x+1)2 | 3
I — | dx 10. I\E(Pr 2{{/;) dx
x—1
11. Haitrx 1orommmags QHIYPhI, OrpaHHYEHHOH KPHBOH y = x° In x M ocbro OX.
12. Haitth mormags (pHIYPEI, OrpaHHYeHHOH YIHTKOH [Tackansg r = 2a(2+coso).
13. JloKasark YTO JJIHHA 3IJIHIICA X = V2sint, y = COSt PaBHA JUIHHE OAHOH BOIIHBI CHHYCOHIBI
y = COS X.
14. BeruHcmTh 00beM Tella, ITOJIYUYEeHHOTO BpalieHHEM BOKPYT ocH OX ITIOCKOH (PHTYPEL,
OI'PaHHYE€HH OH
rimep6omnoit x° — y° =1 unpsmoit x=a+1 (a >0).
15. Penmuth audepeHIHaIbHble YPaBHEHH S
1) x*dy + (y—-35)dx = 0;
2) X*y'y' +1=y;
xXT oy
16. BEIYHCIIMTE 00BEM TEJIa, OTPAHHYEHHOT O ITIOBEPXHOCTSIMH —- + ¥ =1,z=—x, z=0.
a- © a
17. OnpeaemnTs CHIIY JaBIeHHS BOJBI HA BEPTHKAJIBHYIO IUIOIAAKY, HMEIOIYIO (hOPMY
ITOIIYKPYyra paguyca a, IHaMeTp KOTOPOr0 HaXOIHTCS HA TTIOBEPXHOCTH BOJIBI.

+0

dx
18. Mccrnemorath CXOAMMOCTE HHTETpalla I i
iR J-:3 + X

BAPUAHT 4
4 2 d
L. j3‘x UELERL N 2. [+ 3. | o 4. “ 5,
X +1 X't x’ 1-Vx Va4 2x— 7
I dx
sin ° xcos” x

In( x+ 1+ x?)

6. [In(1+x*)dx 7. |- dx 8. | 9. [sin xsin 3xdx  10.
S X+ COSXx ,,"IJFIE

Jle“' sin xdx
2 2
11. Hakiti mmromaaps (GHIYpPEL, OrpaHHYEHHOH THITEPOOIOH — — ) =1, ockr0 OX H IPSIMOH
7’ 2
v=c (c>0).

12. Haitry St s irihet, orpaHHYeHHOi Kapanongoil r= a(1-cose).

-

| b

3

Lt

Heicreutenen: ¢ 19.08.2022 no 19.08.2023 _
139



14. Beruucimite 00BeM Tenna, 00pa30BaHHOIO BpalllcHHEM OJHOM apKH IIHKIOMIEI
x=a(t-sint),

y =a(l-cost) Bokpyr ocH OX.

15. Penmuth audepeHIHaIbHble YPaBHEHH S

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

2) (™ +5)dy + ye™dx = 0;

IZ ?3
16. Beruncimrts 00BeM Tejia, 00pa30BaHHOIO BPaIlleHHEM SIUIHIICA — + ; — = | BOKpYT ocH
42 2
Qy.
17. OmnpenemTh CHIIY JaBJIEHIS BOALI HA BEPTHKAIBHYIO TPEVYIOIBHYIO IUIOMIAAKY, OCHOBAHHE
KOTOPOH @
PacrionoxeHo Ha ITOBEPXHOCTH BOJEL, 4 BRICOTA PaBHA /1.
Tesin x
18. MccimeqoBarhk CXOMHMMOCTE HHTErpala I dx
0o X
BAPHUAHT 5
X dx dx xdx dx
[—= 2. [— 3. [— 4. [— 5.
atax: [-x Va-—x Vad +2x-1
Ja dx
1+sin” x
- . r . X — l )
6. Ian:sin xdx 7. Icns‘ xsin * xdx 8. IE' sin xdx 9. I dx 10.
2x—1
.[ dx
d+3cosx
11. Haiits roromans (GHIypsl, OrpaHHYeHHON KyOH4ecKoil ITapaboloil y = x° H IIPSMOIL
y=2x.

wr wr wr 7 7
12. Haitth momazs (pHIYphI, OTpaHHYeHHOH JIEMHHCKATOH F~ = a” cos2g.

X
13. OnpegemHTh JMHY IYTH HEITHOM THHHH Y = dch(—) MeXIy IIpSIMBIMH X =—a H X = d .
a
2 2
X"y
14. Beruuciaurs o0beM Tejla, 00pa30BaHHOIO BpallleHHEM SIUIHIICA — + Y =1 BOKPVYT OCH
22 2

Ox.
15. Penmts qud pepeHIHaIbHbIE YPaBHEHHS:
l) };r — e?{—l}r;

2) X4/3+y dx + yV1+x’dy = 0;

16. BBEIUHCIHTE 0O0BEM Tella, OTPAaHHYEHHOTO IIOBEPXHOCTAMH X~ + y> +2° = a°, x° +y° = ax.

17. OnpeaennTs CHIIY JaBIeHHS BOJBI Ha BEPTHKAJIBHYIO TPE YT OIBHYIO IIIOINAIKY C BEICOTOH A
, OCHOBaHHE KOTOPOH a ITapaluIeIbHO ITIOBEPXHOCTH BOJBI, a ITPOTHBOIIONIOKHAS BEPIIHHA

HdXOIHTCAH Ha ITOBCPXHOCTH BOJBIL.

+00

exp(—x
18. Hccﬂeﬂ%@m& MMOCTE HHTErpaina _[ N )dx
SNEKTPOHHOW NOANMCKIO X

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E l
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

BAPHUAHT 6
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dx

dx e’ +1
* J..I\/3I1—2.I—l > J.E'r_l
‘. J-ln(lJ;:a:z)qr dx 2 _[ dx 0. I*\M—xz

o Il+3m33x
dx
Ix4—l

11. BEIYHCIIHTD TUTOMIAAb, OFPAHHYEHHYIO IHHISIMIL v- =X, y =8, x=0.

12. HaitTh mormags (UYL, OTPaHHYEHHOH I = acos2(.

13. OnpeemmiTh ATHHY AYTH KPHBOIT MeKIY TOUKAMH MepecedeHHs ¢ ockio OX: X =17,
1(t° = 3)

3
14. BeraucmiTs 00beM Tella, 00pa30BaHHOI'O BpalleHHEM (PHTYPBI, OrpaHHYEeHHOH JTHHISIMH

F =

I. Ixﬂrcrxcix 2. II _I+3dx 3. Ixﬁa—x:ix

x* =1

dx 10.

3sin x +4 cos x

2 2
XT—y =

x=a’, x=-2a BOKpYT ocH OX.
15. Penmmte pud pepeHIManbHbIE YPaBHEHH .

1) X+ xy =—(y+xy)y"

2) X4/6 + y dx + yV5+x°dy =0;

16. BeruucmiTe 00BEM Tela, OrPaHHYEHHOIO SIUTHIIT HYECKHM ITapadoIOHIOM 7 = 2 + H

IUIOCKOCTBIO  Z =
17. B 1pumiHpe o BpaleHHeM HaXOIHTCSA BO3AyX o0beMa V,, IO AaBIeHHeEM P, .

OrnpeaermiTh paboTy H30TEPMHYECKOIO CKATHS BO3AyXa 10 o0beMa V.

18. MccimeqoBarhk CXOMHMMOCTE HHTErpala

J- dx
n‘\j'l—l—,l;j

BAPUAHT 7
arcqu dx e dx
L. 2. 3. 4. [= 5. [exp(—v/x)dx
I.x + 2 J‘qfler I(I_l)\/xz_zx IE"—] I
|
5 1+ cosx dx
6. 7. ] —sin xdx dx . 10.
I[ ] J.\/ T '[ sin* x ’ J..x3+.xz+2.x+2

.[ dx
3+cosx
11. BEIYHCIHTS IUIOMIAAb, OCPAHHYEHHYIO IMHIAMH vy = x~ +4x, y=x+4.

12. HaifTH moromams (GHIYpPhI, OrpaHHYeHHOH KPHBOI + = asin 3¢ .

- t

13. OmpenemiTs JNIMHY IYTH KPHBOH X = e y=2- 7 MEKIY TOUKAMH IIEPECEUYEHHS C OCSIMH

1
KoopauHat (7, =0, t, =8*).

14. Berunqiminseoba@y/baAa, 00pa30BaHHOI O BpallleHHeM (PUTYPBI, OrpaHHYeHHOH JTIHHHAMA
SNEKTPOHHOW NOANMWUCHIO

CEpTHd}Mz}ET— M%ﬂd& ,-’-"-.BBBQ EE%E?B&SGU%@@W%KP}T ocH Ox.

Bnapene L eﬁajﬁu ba TaTeaHa Ahekc aH,u,pDE Ha*

15. Permuth guddepeHImaIbHble YPaBHEHH .
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1) tgx sin’ yu::ig:vc.Jr[‘:u:::ns1 X - ctgydy =0;
1—x

2)y'y +l:0;
-y’
Ij yl
16. BeIyHCIIHMTE 00BEM TEJIa, OTPAHHYEHHOI' O ITapadoIoOnIoM 27 = 2 + 5 H KOHYCOM
x° oy’ )
+ Y - 72
4 9

17. BeruucimTh paboTy, KOTOPYRO HeOOXOAMMO 3aTPaTHTh Ha BRIKAYHBAHHE BOABI X IIOTVIIIapa
C paguycoM R .

18. Mccrnemorath CXOAMMOCTE HHTETpalla

T xdx
0 “u"l—l—,l.’,'q

BAPHUAHT 8§
l-cosx (x—3)dx .
L. dx 2. I(ﬂr‘rgx) dx 3. 4 5
.[I—I—CGSI -[ .[\/ 9y 2 J.E_,_ Jl— R
dx I _
6. 7 3. oS ed
J.I\/Iz—ﬂz J.l-I—J-: J‘[[er] J.{Sil‘l.x—l—c:}sx)j 9 Ifg Xdx

10. |

d+4cosx
11. BEIYHCIIHTG IUIOMAb, OrPAHHYEHHYIO IIMHIIMH vy~ = 2 px,x = h.
12. HaitTh moma s (pUIYPEI, OrpaHHYeHHON KPHBOH ' = a cos30.

13. OnpenemiTs JJIMHY IYTH KPHBOH 1 = a(1-cos30).
14. BeruHcimTh 00BbeM Tella, 00pa30BaHHOIO BpallleHHEM IUIOCKOH (PHI'YPBI, OT pPAHHYEHHOH

TeTieil KpHBOH x = 2t —t°, y = 4t—t° BOKpyr ocH OX.

15. Permuth pudepeHImaIbHble YPaBHEHH S

1) 2xy'+y° =1;

2) y(4+e*)dy—e*dx = 0;

16. BEIYHCIHTD 00BEM TeNa, OrPAHIYEHHOrO MTOBEPXHOCTSIMI X~ +2° =a° u y*+z° =a’.

17. IlnactnHKa, mMeromas popMy 3IUIHIICa ¢ OcIMH 2a H 2b (a > b ), HAIlOJIOBHHY ITOrPYKeHa
BEPTHKAIILHO B BOAY, TaK YTO Majas INIOCKOCTh JIEKHUT Ha IIOBEPXHOCTH BOABI. BEIUNCITHTE
JaBJIEHHE Ha INIACTHHKY (IIJIOTHOCTBIO BOABI L )

-

18. MccieqoBark CXOMHUMOCTE HHTErpala I @ -
o (x—1)°
BAPHUAHT 9
1+ sm ;
I - : dx 2. I(arcqm x)dx 3. I (B3x— Dex 4, J.e"' sin ~ xdx 5.
I=sm x Va2 +2x+2
d
dx 3 dx . J- dx Y J‘ X 0

‘?.]II.I

J:(\EJr 5\/.1:_2)

.1:\/.1: 1 AOKYMEHT Mo &+ D(x™+x)
SNEKTPOHHOW NOANVUCHIO

CepTudom :FT 2 EGGGGGﬂEBABBEQE 2205E7BA E'DEIEIEEIT]EIEId JE Q{?C

3 LUBDJI':HLDBE I??TJ;.HHE .ﬂ.n'EHEEH,D,pDE-I-I
COS

Bnaneney:

5-4sin x4+ 3cosx

Nencteutened: ¢ 19.08.2022 no 19.08.2023

142



1 1. Hanit 1o1o1magp, OrpaHHYeHH YO TITHI SIMI yz =2x+4, x=0.
12. Haith moiomaze GHIYPBI, OTpaHMYeHHOH KPHBOH I = 3 + 2COs(.
13. OmnpenemmTh JIMHY IYTH KPHBOI ¥ = In x oT Toukm {-\fg /3 ) 10 TOYKH (\/g :In /8 ).

14. BEIYHCIIMTE 00BEM TeJIa, OTPAHHYEHHOI' O ITOBEPXHOCTRIO, 00Pa30BaHHON BpalllcHHEM
1

+ x°
15. Penmuth gudepeHImanbHble YPaBHEHH S

&L

Yx y
2) 2xdx —2ydy = x*ydy — 2xy *dx;
16. BEIYHCIIMTE 00BEM TEJIa, OTPAHHYEHHOI'O ITOBEPXHOCTRIO, ITOINYUYEHHOH IIPH BPaIlleHHH
OTpe3KoB IHHMI y = 2x — x>, v = 0 Bokpyr ocu Ox u ocu Oy.
17. Onpenemmts paboTy, KOTOPYIO HaJlO 3aTPaTHTh, YTOOBI SIIEKTPHYECKHH 3apaf e, = 1
TIPHOIH3HTD K 3apsNy e, H3 OECKOHEYHOCTH Ha PACCTOSIHHE, paBHOE €IHHHIIE.

KPHBOH Y = BOKPYT €€ aCHMIITOTEI.

b
18. MccieqoBark CXOMHUMOCTE HHTErpala I @ -
X —a’
BAPHUAHT 10
- - d d 3.!.'&11: .
[V +aiar 2 | — 3. | w 4. [ 5. [(nx)*dx
sin ~ x {x+1)Jx~+2x+2 e —1
§ (x* 4+ Ddx xdx o dx
== S e |— 9. | —
x(x“+x+1) Mxr+1-1 sin * xcos” acosx+bsm x
10.
Irg X

11. BEIYHCIHTG IUIOMAb, O PAHHYEHHYIO JIMHISIMH y = 3—2x— x>, y = 0.

12. HaitTh mmoma s (pUIYPEI, OrpaHHYeHHON KPHBOH 1 = asin2¢.

13. OnpeaemiTs JIMHY IYTH KpHBOH 7 = a(l +cos @)

14. Beruucimre 00beM TENA, OrapaHHYEHHOrO ITOBEPXHOCT IMH, ITOJTYYEHHBIMH ITPH BPaIlcHHIH
muHMH X = a(t —sint), y=a(l-cost)Bokpyr ocu Oy (0<t < 27).

15. Permuth pudepeHImaIbHble YPaBHEHH S

2) (e* +2)dy - y’e*dx = 0;
16. BEIYHCINTE 00BEM TEIl, Or PAHHYEHHBIX ITapabOIIONAOM Z = X~ + 2y’ H SIUIMIICOMIOM
x> +2y*+z° =6.

17. OnpenemiTs JaBIeHHE BOALI HAa BEPTHKAJIbHBIHN ITapabOIMYeCKHH CErMEHT, OCHOBAHHE
KOTOPOr'O PaBHO 4M
H PacCIIONIOKEHO Ha IIOBEPXHOCTH BOJBL, a BemeIHa HaXOJIHUTCS Ha ITTYOHHE 4M.

JOKYMEHT MNMOANCcAH

18. McciRRSBars @XINEdETs HHTErpala

Ceptvdmkatr: 2C000004 BEBABBBBEEEDEETBAEDﬂDEGGﬂDDdBE I - I|I
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Oo0nme TpeOOBAHNA K HANMMCAHUIO H 0(pOPMIEHHIO PAOOTHI
143

Nencteutened: ¢ 19.08.2022 no 19.08. EDEE



K odopmiennro TekcTa KOHTPOJIBHOH PpalOTHI IIPeAbSBILIIOTCS  OIPellelIcHHBIE
TpeOOBaHH L, IIPeAYCMOTPEHHEBIE TOCYAAPCTBEHHEIMH CTaHAapTaMi. KOHTpOIbHASA paboTa MOXKET
OBITh OQOpMIIEHAa PYKOMHCHBIM HIIH MAIIHHOIHMCHBIM CIIOCOOOM B BHJE TEKCTa,
IIOATOTOBIIEHHOI'O Ha IIEPCOHAIPHOM KOMIIBIOTEPE C IIOMOINBIO TEKCTOBOI'O PEIaKTOpa M
OTIIEYaTaHHOI'O Ha ITPHHTEPe Ha IHcTax (popMara A4 ¢ OgHOH CTOPOHBI. TeKCT Ha JIHCTe JOJDKEH
HMETh KHIKHYIO OPHEHTAIHIO, aJIb OOMHAS OPHEHTALMS JOITYCKAETCS TOJIBKO IS TaOJIHI[ H CXEM
IIpHI0KeHH. OCHOBHOMH I[BET MIPH(Ta - YEPHBIH.

[TapaMeTphl CTpaHHIIB:

Pasmep Oymaru — A4 (297x210 nv).

OpHeHTaIHg CTPaHHIIbI — KHIHKHA.

JleBoe mojie — 3 cM. BepxHee 1one — 2 ¢M. [Ipasoe nmone — 1,5 cM. HuxHee 1one — 2 cm.

[IIpugpt — Times New Roman. Pasmep mprudra — 14 rit. Macmrat mpudra — 100%.

HMHTepBRam — OOBIYHEIN.

BrIpaBHIBaHNE — ITO IMpHHE. OTCcTyil cineea — 0 cM. OtcTvir cripaBa — 0 cM. OTCTVII
TIepBOi CTPOKH — 1,25 cM (TaTh 3HAKOB). MeXcTpouHbIi HHTepBal — 1.5. MHTepBan nepex u
ITociie Kaxaoro adzaia — O 1IT.

CTpaHHIBI HYMEPYIOTCS apaOCKHMH IIH(paMH ¢ COOIIOJeHHEM CKBO3HOH HyMepPaIHH IO
BCEMY TEKCTY (HyMEpalHs CTPaHHI[ - aBTOMaTHYecKas). Homep CTpaHHIEBI IIPOCTABISETCS B
I[EHTPE HIDKHEH 4YacTH NHCcTa 0e3 TOUKH. B OOINYyI0 HyMepallHiO BKIFOYAOT THTVIBHBIN JIHCT,
IUIaH paboThl, HO HOMEP CTPAaHHIEI HA HHX HE IIPOCTaBISMIOT. TakuMm oOpasom, padora
HaYHMHaeTCcsI C 3-H CTpaHHMIBI, HOMEpP KOTOpPOH TaKke He IIPOCTaBILIeTCS, a IlepBasd I[H(pa
HYMEPALMH CTPaHMI[ TEKCTA ITOSBIISIETCSA HAa BTOPOH CTPAHHI[E OCHOBHOHM 4YacTH PadOTHI, 3TO

IHdpa «4».

4. Kputepun onneHHBAHHA PadoOThI

OlleHKa «OTJIMYHO» CTABHUTCS, €CIH CTYIEHT BBIIIOIMHHI PaldoTy B ITOIMHOM OOBEME C
coOmoaeHIEM HeOOXOMHMOH ITOCIIEOBATEIIBHOCTH JEHCTBHIL, B OTBETE IIPABIWIBHO H aKKYPaTHO
BBITIOIIHSAET BCE 3allMCH, TaOIHIIBL, PHCYHKH, 4YepPTeKH, I'pPa(HKH, BEIYHCIEHHS, ITPaBHJIBHO
BBITIOIHSAET aHAJIM3 OIIHMOOK.

OILlEHKa «XOPOIIO» CTABHUTCS, €CIH CTYAEHT BBIIIOIHII TpeOOBaHHA K OIL[eHKe "D", HO
JIOITYIIEHEI 2-3 HeJOUETA.

OlleHKa «YIOBIETBOPHTEIBHO» CTABUTCSA, €CIH CTYAEHT BBIOIOMIHHI pPadoTy He
ITOITHOCTBIO, HO OOBEM BBIIMOIMHEHHON YAaCTH TAKOB, YTO IIO3BOISET ITOJIYYHTH IIPAaBHIIbHBIE
PEe3VIIbTaThl H BEIBOAKI, B X0O/I€ IIPOBEAEHH S paOOTHI OBUTH JOITYINEHEI OIIHMOKI.

OlleHKa «HeVIOBIETBOPHTEIIPHO» CTABHICS, €CIIH CTYIEHT BBIOIOMHHII pPaloTy He
IIOITHOCTBEO WM OOBEM BBIIIOIHEHHOH 4YacTH PaldoTEl HE IIO3BOISET CHEIaTh ITPABIIIBHBIX
BLIBOJ[OB.

S. Cricok pexoMeHYeMOH JIMT epaTyYPhl
5.1. OcHoBHAA JHTEpaTYpAa:

l1.I'ycak, A. A. Bricimasg marematnka. Tom 1: yueGHmk / A. A. I'ycak. — 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 ¢. — Pexxum goctyra: http://www.iprbookshop.ru/28060.html

5.2. /lonmoJiHMT eJIbHA A JIATEpPATYpAa:
| MTHOAMBHAVAIIbHEIE 3aJaHIsI IO BRICIIEH MaTeMaTHKe. HacTe 1. JIMHeNnHas M BeKTOpHAaA
aﬂreﬁpaﬂn%ﬁ%m reoMeTprusd. JIudQepeHIMAaTbHOe HCYHMCIeHHe (YHKIMI OIHOMH
Ceprud FiePEMEHHOIEY ygeOHoE Frocoor@o/sA\ . 11, PaOymko, B. B. bapxatoB, B. B. [lepxagen, U. E.

PR OPYIE TGN PEAKIITET A [1. Paoymkxo. — Munck: Brimmitmmag mxona, 2013, — 304 ¢. —
Pexxrv goctyma: http://www .iprbookshop.1u/20266.html.
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2 UHaAuBHAVAIIbHEIE 3aJaHHS 10 BEICIIEH MaTeMaTHKe. HacTe 2. KOMIIIEKCHEBIE YICIIA.
HeorpeneneHHble H OIPEelIeHHbIE HMHTerpaibl. @OYHKIMH HECKOIBKHX IEPeMEHHBIX.
OOBIKHOBeHHBIE AH(](epeHIHalbHbIe YpaBHEHHS. yueOHoe mocobue / A. II. Padoymko, B. B.
bapxaroe, B. B. Jlepxagen, U. E. IOpyre, mox pemakipen A. II. Padyinko. — MHuHCK:
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.
B. bapxaros, B. B. /[epxapen, U. E. IOpyre ; nmox pemaxiuen A. II. Pabymko. — MHHCK:
Bremmaimrag nmxoma, 2013. — 367 ¢. — Pexam goctyma: http://www .1prbookshop.mu/2021 1. html.
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