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BBEJIEHHUE

1. Ileanb 1 328294 H3YYeHHSA THCIIHILITHHBI

[lenp [OHCIIOUIMHEL  (OpMHpOBaHHe HabOopa oOmenpodeccHOHATBHBIX  KOMIIETEHIHIA
OakanaBpa 1o HarpapiaeHHIO IToAroToBKH 09.03.02 « MHpopMaIOHHbIE CHCTEMBI H TEXHOIOTHHY .

3agayH OCBOEHHS JHCHHIUINHBL. (DOPMHPOBAHHE ITPeACTaBIIEHHI O POJIH H MeCTe MaTeMaTHKH
B COBPEMEHHOM MHpe, STallaX Pa3sBHUTHS, VHHBEPCAIBHOCTH €€ TIIOHSTHH M IIPEICTABICHHH,
¢ OpMHpOBaHHE YMEHHH KOHCTPYHPOBAHHA H aHAJIH3a MaTeMaTHYeCKIX MOJEIEH 00BeKTOB, CHCTEM H
MIPOIIECCOB ITPH PellleHHH 3aJiad, CBS3aHHBIX CO cepoit OyayIiei mpodecCHOHAIbHON AeSTeIbHOCTH,
OBIIAJ[eHHE HABBEIKAMH TOYHOIO M CJKAaTOr0 BBEIPAXKEHHS MATEMAaTHYECKOH MEICIH B YCTHOM H
IIHCBMEHHOM HM3JIOKEHHH, C HCIIOIB30BAHHEM COOTBETCTBYIOMIEH CHMBOIIHKH, TEOPETHYECKOIO H
SKCITEPHMEHTAIIbHOI O HCCIEAOBAHIS B ITPO(eCCHOHAIIBHOH JAeSITEIbHOCTH.

2. ObdopyaoBaHne H MATEPHAJIBI
[IpakTrueckue paboThl IO AUCIHIIUIHHE «I eOMeTpHsD» TIPOBOAATCA B YUeOHOH ayAHTOPHHU C

MYJIbTHME IHA 000pPYAOBaHHEM. ITPOEKTOP, KOMITLIOTED, SKPaH HACTEHHBIH.

3. HanMeHoBaHHe NPAKTHYIECKHX padoT

No HanmeHoBaHNe TEM JUCIIIUINHEL, HX KPaTKOE O0peM M3 Hux
TeMsl COZep/KaHHe JacOB IpaKTHYeCKas
IIHCI] IIOJT OTOBKA, YaCOB
HITITH

HEI

2 ceMecTp
1 OCHOBHBIE IIPWIOKEHHS METOAa KOOpPAHHAT Ha 3 3
IUIOCKOCTH.
[IpeoOpazoBaHe CHCTEMBI KOOPHHAT.
2 [IpsMas MHHHS Ha IUIOCKOCTH: YPaBHEHHE IIPSIMOH C 3 3

VIIIOBBIM  KO3((uiimeHTOM, 0O0Ilee  YpaBHEHHE
IIPSMOH, VYPaBHEHHEe IIPSAMOH, IIPOXOMSIIEH 4Yepes
IaHHYIO TOYKY B JAHHOM HAIIpABIIEHHH, YPaBHEHIE
IPpSAMOI, IIPOXOMAINEH 4Yepe3 MABE MJaHHBIE TOYKH,
yYpaBHEHHE ITPSAMOH B OTpe3Kax.

3 Yronm  MeXIy — IOBYMS  ITPSIMBIMIIL. YCcnoBHS 3 3
IMapavIe]IbHOCTH H  IEePIEHAHKVYIIIPHOCTH  IBYX
TP SIMBIX.
PaccTosHIIE OT TOUKH JIO ITPSIMOTI.
4 KpHBBIE BTOPOTO ITOPSIKA. 3 3
OKPYKHOCTh. DIUIHIIC.
AOKYMEHT NOAMNUCAH 3 3

SNEKTPOHHOW NOAMUCHIO
— Ceptudurat:  12000002A633E3D113AD425FB50002000002A6

Bnageney; tebayxopa TatbAHa AnexkcaHapoBHa TOCKOCTH 3 3

TH.
[ | OeicTeutenex: ¢.20.08.2021 no 20.08.2022 3 3

Yron MCALY ABYNA ITTOCKOCT AMIL. Y CIIOBHA




IMAPAUIEbHOCTH M IEPHEHAHKYIIIPHOCTH  JIBYVX
ITTIOCKOCTEH.

7 [lapamMeTpHyeckiie M  KaHOHHYECKHE  VPaBHEHHA 1.5 1,5
IIPSMOH. YPaBHEHHS IIPSAMOH, IIPOXOAMIIEH Yepes3 JBe
TOUKH. O0Ipie YpaBHEHH S IIPSMOH.

8 Yron Mexay ABYMS IPSIMBIMH. PaccTosHHe OT TOUKH 1.5 1,5
o0 IpsAMOM. Kparyamiinee pacCTOSHHE MEXKAY JIBYMS
TIPSAMBIMH. YTOII MEXIY IIPSMOH H ITTTOCKOCTBIO.

Hrtoro 3a 2 cemecTp 24 24

4. Coep:kaHue NPaKTHIECKHX padoT
Ilpakmuueckoe saramaiie 1-2.
Ocrio6rHble RPULONCEHUA MeMo0d Koop OUHAIN HAA NJIOCKOCINIL 1L 6 1P OCIPAHCINGE.
Ilpeobpaszoeearue cucmemst KoopOuHam.
ITens: copmMHpoOBaTh IPEICTABIEHHE 0 KOOPAHHATHBIX CHCTEMAX Ha IUIOCKOCTH H B TIPOCTPAHCTBE, O BOZMOMKHOCTH HX
rpeodpa3zoBaHHA B 3aBUCHMOCTH OT ITOCTABJIEHHOH 3a/1auH
Cooepocaruie:
I €Kap TOBbI KOOPJIHHATHI, ITOJIAPHBIE KOOPAHHATHI, LIATHHAPHYECKHE KOOPHHATHI, c(pepHUYECKHE KOOPAHHATHI
paccTOAHHE MEAKIY JABYMA TOUYKAMH Ha ITIJIOCKOCTH H B TP EXMEPHOM I OCTP aHCTBE
IIETIEHHE OTPE3Ka B JJaHHOM OTHOIIEHHH
BbIpasKeHH € IUTONMaH TP €YTOJIbHHK A YEpPE3 KOOPAHHATRI €r0 BEp IITHH
Teopemuueckaa uacms:
JleKap TOBLI KOOpJAHHATHLI Ha MPAMOH, Ha IJIOCKOCTH H B IIPOCTPAHC TBE.
JleKapToBbl KOOPHMHATLI Ha TIPAMOH BBOIATCA cledyromHM oOpa3zom: BriGepemM Ha ripsAMoi orlp efeieHHoe

HarpaBleHHe H HeKoTopyl Touky () (Hayalo KOOpJHHAT), Jallee YKaKeM eJHHHIly MacmTaba. PaccMoTpHM
rnpoH3BoibHYK Touky N4 Ha ocu /. JlekapToBoH KoopauHaToii X ToukH |/ OyJgeM Ha3blBaTh BETHYHHY
HarpaBieHHoro otpeska (JA4 .

PaccTosHHe Mexay aAsyms TtoukamMd AT, u M | pasHo BermumnHe otpeska AY | A, | B3ATas no aGcomoTHOI
pemumHe, T.e. (M M) =|x, — x|

JIBe B3aHMHO IeprieHHKYJApHbIE IIpAMbIE 00pa3yIOT JeKapToBY MPAMOYTOIBHYI0 CHCTEMY KOOpJHHAT Ha
MJIOCKOCTH. ['OpH3OHTATIBHY 0 MPAMY K Ha3bIBalOT ocblo (X HIH OCbl0 abCLHcC, BEPTHKAIBHYO IMPAMYH Ha3bIBalOT

ocplo ()Y WM ocklo opjuHaT. KoopaHHaTHbIE OCH pa3OHBAIOT IUIOCKOCTh Ha 4YeThbIpe KBafpaHTa. J[eKapTOBbIE
- ) —» —
koopauHaThl X H V' Toukn )/ Ha3pIBAIOT COOTBETCTBEHHO BEIHYHHBLI HAIPaBIEHHBIX OTPE3KOB () 4 H ()73 -

TpH B3aHMHO IIEPIIEHAHKYJIAPHbIE OCH B TPEXMEPHOM IIPOCTpPaHCTBE ¢ oOmHM Hadamom () H eqHHOH
MacmTabHOH equHHIIeH OoOpaVIOT NeKapTOBY IIPAMOYIOIBHYH CHCTEMY KOOPJHHAT B TpPeXMEpHOM IIp OCTpaHCTBE.
Vka3aHHbIE€ OCH COOTBETCTBEHHO Ha3bIBalOT. 0chl0 (Jx HIH ocklo abcipcc; ocklo () HIH ochblo OPJIHHAT, ocblo (=
HJIH OChIO aITIJIHKAT.

Iycts (4> (9 U (¢ TPOEKIMH MPOH3BOIEHOH ToukH \f mpoctpaHctBa Ha oo (Ox , OV u Oz,
JeKapTOBBIMH TIPAMOYTOJBHBIMH KoopfHHaTaMH X , V. Z ToukH J\f Ha3pIBalOT COOTBETCTBEHHO BEHYHHEI

HaIpaBIeHHbIX OTPE3KOB () 4 , ()3 H ()¢~ HobosHavator M (X, )V, z).

[IpocTerinye 3agauH aHAIHTHYECKOH TEOMETPHH.
1. PaccToanHe MEKIY IBYMA TOYKAMH Ha TUIOCKOCTH H B TP EXMEPHOM ITPOCTPAHCTBE.

a) [TycTp B IpAMOYTONBHOH CHCTEME KOOPIHHAT Ha IUIOCKOCTH 3ajaHbl JiBe ToukH A (x,, Vv, ) H B(x,,1,).

-

PaccTosHHE MeXKTY STHMH JBYMS TOUKAMH: d’ = (X, — X )E + (__1-’1 = }2 , OTKyZa ¢ = J{xl — X, )+ (¥, — W) -

EciH paccMOTPeTh JIBE TOUKH, JaHHbIe B TpexmepHoM rpoctpaHctee: AL (x,, v,,z,) u M .(x,,y,,2,), 10
paccTOSHHE MeKITY HUMH MOKHO [TOJTYYHTBD I10 (hopMyJie aHarnorH4IHoH GopMye, T.€.

NOKYMEHT MOAMUCAH
SNEKTPOHHOWM NMOAMUCHIO
Cepruchukar:  12000002A633E3D113AD425FB50002000002A6 HOM OTHONTCHITL.
Bnapenel ¢ 1le6ayxosa TareaHa AnekcaHOposHa ) 1 B(x,) unycre Touka C'(.X) , nexamas Ha TOi
. Ber AC
| Aencreutened: ¢ 20.08.2021 no 201082022 [ B OTHOMIEHHH A = Bor (B TpeOyerca BbIp a3HTh
€70

KoopmHHaTy X ToukH (' 4epe3 KoopgHHATHI ToueK 4 H /3, a Takke depes A .



ITyctsb criepBa Touka C (.x) menur otpesok .4 /3 BHYTpeHHHM obpasoM

X, + Ax, ¢ )y — /
AN A(x,) C(x) B(x,)
1+ 4 -
[Ty cTh, TEepsb, B IPAMOYTOIBHOM CHCTEME KOOPAHHAT Ha TUIOCKOCTH JJaHbI iBe ToukH 4 (X, V,) H

Torma X =

AC

B(x,,V,) utouka C'(x, V) gemir otpesok 4 /3 BHYTPEeHHHM HIIH BHEIIHHM 00Gpa3oM B OTHOIIEHHH A = E

Tpeby eTca BbIpasHTh ToukH C'(.x, V') depes koopgHHaThl Touek 4 H /5, a Tarcke yepes 4 . JUIA 3TOro Ip OEKTHPY €M

. X, + AX, v, + Ay,
ToukH 4, /3, ' HaocHKkoopgHHaT. Torga, O4eBHIHO, 9TO HMEIOT MECTO (JOPMYJIbI: X = ]] — = '] ; -
+ A + A

3. IL1omans Tpey roJbHHKA.
IIycTb B pAMOYTONBHOH CHCTEME KOOPJHHAT Ha IUIOCKOCTH 3a/laHbl Bep IIHHBI TpeyroieHHKa 4 (X, , 1, ),

B(x,,y,)u C’(x,, ;). BelpasHM rutomajb Tpey roJbHHKA Yepe3 KOOPHHATHI €r0 BEPIIHH:

| X, — X,V — )

-

S = iz ) " |. ©opmyy MOKHO 3arHcaTh B BHJIE OIp €€HTENA TPEThEro MopAJIKa:
I_: —_"E_:" 1.':"; N '

1 I
S =t —|x. Lo 1.
5t Va l

IlonsapHadA cHcTeMa KOOPAHHAT Ha ITIOCKOCTH
Ilna Toro, 4ToObI 3a7aTh IMOJAPHY IO CHCTEMY KOOPJHHAT Ha ITJIOCKOCTH, HaJ[0 3a(pHKCHP 0BaTh, BO-TIEPBBIX, TOUKY

Havaja KOOpJHHAT, a BO-BTOPBIX, JIV4, BBIXOJANTHI H3 3Toi ToukH. HeoOxoqHMo Takike orpedeHTh eJHHHYHbIT OTPe30K
H II0JIOKHTENIbHOE HaripaBJieHHe OTcUYeTa VIvia MEKIY JIYUOM H OTPe3KOM, COeMHHAKIIHM Hayvalo KOOpJHHAT ¢ Kakoii-

JTHOO TOYKOH ITTOCKOCTH.
ITomoxeHHe TOYKH Ha TUIOCKOCTH 3amacTcA ABYMA HHCJIaMH. HﬁpEDE — pacCTOAHHEC OT TOYUKH Q0 Ha'alla KOOpJIHHAT, a

BTOPOEC — YTI'OJI MCAOY BEdJHI{CHp OBaHHbIM JIVTOM H OTPE3KOM, COCIHHAKIIHM TOYKY H Ha1alJl0 KOOpOHHAT.

(P

0

OO0bIYHO HaripaBlIeHHE OTCYETa YIJa BhIOHPalOT P OTHB YacoBoH cTpenkH. CtaHAapTHoe 0003HaueHHe KOopJHHAaT
L) ll )
TOYKH B IMOJAPHOH cHcTeMe — | £2.¢2?). CylmecTBy 0T (POpMyJibl Il€pexoa MEAIY 3afaHHbIMH CTaHAAapTHBIM o0pa3oM

T eKap TOBOH H MOJIAPHOH CHCTEMaMH KoopAHHAT. EcH oHH ApyT APYIY COOTBETCTBYIOT (T.€. JOMKHBI COBIaZaTh Havyala
KOOpP/IHHAT B 00E€HX CHCTEMAxX, JIy4 TMOJAPHOH CHCTEMbI KOOPJHHAT JOLKEH COBMAZaTh C “‘TIOJIOKHTEIBHOIH YacTbIO

repBoi OCH JeKapTOBOI CHCTEMBI, JIOJLKHBI ObITh OJJHHAKOBBIMH €JHHHYHbIE OTP €3KH), TO
X = p-COSQ,

V = p-sing.

B 1pyrux ciay4adx (opMyJbl 3aBHCAT OT ITOCTAHOBKH 3ajauH, HO TMOJYYHTb HX JIETKO H3 DEOMETPHYECKHX
|  [OKYMEHT FID,IJFIL'}CAH BIIATH IIEepexo] MeXAY JABYMA CHCTeMaMH KOOpPJHHAT,

I SNEKTPOHHOW NMOAMNMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneuy: Llebayxoea TateAHa AnekcadapoBHa >MbI KOOPJHHAT B IIPOCTPaHCTBE
Nencteutened: ¢ 20.08.2021 no,20.08.2022 [ TOUKH MOJKET OBITh OIp €jeJIeHO TPeMA KOOPIHHATAMH B

P a3IHYHBIX CHCTEMaxX KOOPJHHAT, OTAHYHLIX OT JEKAPTOBOH MpAMOY FOJBHOH cHCTeMbI. 1[HmHHApHYecKaA H ¢ pepHUecKas



CHCTEMbI KOOpHHAT ABIAKTCA 0000IeHHeM /1 IIp OCTPaHC TBa ITOJIAPHOH CHCTeMbl KOOPAHHAT, KoTopaA Oblia Imofipo0HO
paccMOTpPEHA BhIIIIE.

BBezieM B ripocTpaHcTBE TOuKy O H Ny 4 [, BRIXOOALIHI H3 ToukH O, a TaioKe BekTtop 11 | /[, 77| =1 Yepes Touky
(O MOKHO TIPOBECTH €IHHCTBEHHYK IUIOCKOCTh, IIEPIIEHHKYJIAPHYO BEKTOPY HOpManH. /A BBEOEHHA COOTBETCTBHA
MEKIY IHMHHApHYecKoH, cdepHUecKoH H JieKapToBoOH MPAMOYroJIbHOH cHcTeMaMH KOOpJHHAT TouKy O COBMEIAIOT ¢
Ha4yajaoM JieKapToBOH MpAMOYTOIbHOH CHCTEMbI KOOpAHHAT, Jy4U / — ¢ II0OJOKHTENBHBIM HarlpaBJIEeHHEM OCH X, BEKTOp
HOpMaJIH — C OCBIO Z.

[THmHHApHYecKasa H cepHUeckas CHCTEMBI KOOPJHHAT HCITONL3VIOTCA B TeX clydasx, Korjga ypaBHeHHe KpHBOH
HJIH ITOBEPXHOCTH B J€Kap TOBOH IMPAMOY F'OJIBHOH CHCTEME KOOPAHHAT BITTALAT JOCTATOYHO CJI0KHO, H OIepalHH ¢ TaKHM
YPpaBHEHHEM TP € CTABIAKTCA TPY 10 EMKHMH.

z

I Ilycth OM= 2, OMy=r, MM =z,
EcnH 13 ToukH M orry cTHTE TeprieHIHKYAp MM Ha TUTIOCKOCTD,
TO TOuKa M; OyJ€T HMETh Ha IUTIOCKOCTH II0JIAPHBIE€ KOOPHHAThI

(r.¢2)-
M
p Onpeodeneriie.
z [HmHAPpHYECKHMH KOOpAHHAaTaMH TOYKH M Ha3bIBalOTCA YHCIIA

{_f‘_ 2. 3) , KOTOPBIC OIIP CACIIAIOT TTOJIOARCHHC TOYREH MB

|
|
|
|
|
|
|
|
|
|
|
|
¢1IL - EdJEpHIIE:CI{HIt-“IH KOOpIHHaTaMH TOYKH M HaspIBawOTCA YHCIIA
|

IIp OCTP AHCTBE.
y
= *| Onpedenerue.
7 (0.6, ), e &) —yronmexay OM H ocblo Z.

CeA3b YUTUHOPUYECKIX 1 HPAMOY2O0bHbIX OeKAPNIOEbIX KOOPOUHAN NOYKU

z=z x=rcos®?; vy =rsin®;

X . . -'.I'.l + [ aed *1
— SN = =X+

1"Ill _.-1I:E _|_ J-'I_. -\IIF _f;} + F}.._

COS@ =
C'ea3b cheprde cKUX 1 RPAMOYZONIbHLIX OeKAPHNIOEHIX KOOPOUHANL NOYKL

X = psinfcose, )y = psinésinge, z = pcosd .

. z V
I a 2 - F = r —

N cosé? - 2 = [ -
xXT+y +z A

Bonpocet u 3a0auu:
3amaua 1. Hafiti Touky, civMeTpHuHy 0 Touke M (—3.1) omHocHTensHO Hauana Koop JHHAT.

3amaua 2. Jloka3aTh, 4TO TPEYTONbHHK ¢ BepmHHavH ~A(—1,3), B(2.—1), C'(5.3) asnserca pasHoOeqpeHHbIM.
3amaua 3. J[aHbl [IB€ [IPOTHBOIIOJOKHbIE BepHHL] kBagpata «1(—1.1) u C(2.6). Haitti koopHHaTLl ABYX APYIHX
BEp IIIHH.

3agava 4. HaifTH Koop/JHHAThI LIEHTPA TSHKECTH CHCTEMBI [IBYX MaTepHanbHbIX Touek A7, (x,,1,) v M,(x,,15) .8

KOTOPBIX COCPCNOTONCHBI MAacChl /72, H F¥, .

3agada 5. JlaHbl BEpIIHHBI OJIHOP OHOTO IMpoBoiouHoro TpeyronbHuka: A(-1,3), B(2, -1), C (-2, 3). OnpenenHTh LIEHTP
TAAECTH TpeyroneHHKa ABC.

3agada 7. JlaHbl BepIIHHBI OJHOPOJHOH ueThIpexyronbHoi rmactHHkH: A(-1, 1), B(3, -1), C(2, 2), A(-2, -2). Haiitn
KOOpJHHAThI LIEHTPa TAKECTH 3TOH IUTaCTHHKH.

3agada 8. JlaHbl BepIIHHBI TpeyroabHHKa A(2; -5), B(l; -2), C(4;7). Halfitiu Touky riepecedueHHsa co cTopoHoH AC
OHCCEKTPHCBI €ro BHY TPEHHET 0 Y IU1a [MPH BepIiHHe B.

| NOKYMEHT NMNOoAanncAH

- INEKTPOHHOW NOONNCBIO B TPEXMEPHOM ITPOCTP aHCTBE.
Ceptudpunrat: (12000002A633E3D113AD425FB50002000002A6 JOH CHCTEME KOOpPOHHAT.
tBnapenew; Lebayxosa TateaHa AnexkcaHgpoBHa

Igﬂeﬁmamenem c.20.08.2021 no.20.08.2022

6. BrIp askeHHe rutoiaq{ rnmpamMoy roJIbHHKa Yepe3 KOOpJHHAaThl BEPIIHH.

7. HD.]'[H[]HI:IE KOOpOHHATBI TOYKH Ha ITIOCKOCTH. CBA3b C IPAMOYT'OJIBHBIMI KOOD THHATAMIH.



Ilpakmuueckoe 3avamiie 3-4.
Ilpamaa MHNA HA NWIOCKOCINIL: YPAGHEHIE HPAMOIL € Y2N06bIM KoI(hurgienmom; o0Ouwiee ypaeHeHue NPAMOIL;
YPAGHEHILE NPAMOU, NPOX00AULEIL Uepe3 OAHHYI0 MOUKY 6 OGHHOM HARPAGIeHIIL, YD AGHEHIe NPAMOI, IPOX0O0ANeN
nuepes 06¢ OAHHBLE MOUKIL, VP AGHEHIE NPAMOIL 6 0P e 3KAX.
Ifens: copmHpoOBaTh MpEACTABIEHHE O BO3MOKHBIX criocobax 3afjaHHA MpAMOH Ha IUIOCKOCTH, BbIpaboTaTh YMEHHE
BbIOHPATh COOTBETCTBYIOIIEE YpaBHEHHE )1 KOHKP €THOH 3aja1H
Cooepocaruie:
ypaBHEHHE ITPAMOI ¢ YTI0BbIM K03 () (PHLIHEHTOM
oOlree ypaBHEHHE ITp AMOI
YpaBHEHHE IMPAMOH, TIPOXONALIEH Yepe3 JaHHY 10 TOUKY B JJaHHOM Harip aBJIeHHH
YPpaBHEHHE IMPAMOF, IPOXONALIEH YePE3 JIBE JaHHbIE TOUKH
YpaBHEHHE IMPAMOI1 B OTpE3Kax
Teopemuueckana uacms:

B mexapToBOH CHCTEME KOOPOHHAT Ha IUIOCKOCTH KaxKaad IpAMasA OIpPEeNAeTcd YpaBHEHHEM 11 CTENeHH H,
oOpaTHO, KakJjo€ ypaBHeHHE 141 cTerleHH orlp € eAeT MPAMY 0.

VYpaBHeHHE TMpAMOH ¢ VIMIOBBIM Ko3(pdHipeHTOM: y=Kkx+b, rge kK — yrnosoli kKos>pdHipieHT npamoi, b —
HavaJlbpHadA OpJHHaTA.

[Ipumep : HarmicaTh ypaBHEHHE MpAMOFH, NpoxoAnie yepe3 Touky Mpy(-2; 1) 1 obpasyromeii ¢ rnpamMoi 3x —y + 2
= 0yrons 45°.

PereHue.

VpaBHeHHE MMPAMOIH, rpoxoaanei yepe3 Touky M,(X,,V,) HMEET BH:

V—vo =ki(x —xg), €. v—1=ki(x + 2)

B paBeHCcTBE HEOOXOHMO OIIpEAETHTh YIIoBoH Ko3(dHipeHT k5. 1A 3TOro BOCIOJB3YEMCA YCIOBHEM, 4TO
HCKOMasA ripaMas oOpasyeT ¢ JaHHoH mpamoi 3x—v+2=0 yroa B 45°. Yrinopoil ko3 HLHEHT maHHOH npsamoi k; = 3.
Tormga HMeeM:

k,—k, 3 -k,

fgﬁfjf']: HITH ] = —

1+k k, [+3k,

] ] ]
otkynaa I + 3k; = 3 — k), HH k; :E.HD,I[CTHEHE ki = E,nﬂﬂqu:y—} = 5 (Xx +2) umu x — 2y + 4 = 0 — HcKoMoE

o

b

ypaBHEHHE ITPAMOL.
O0mee ypaBHeHHe rpaMoii: AX+By+C=0, rge A, B, C — npor3BoJbHbIE yHca. OueBHHO, A H B He MoIyT OBITh
OJHOBPEMEHHO paBHBI HYJIIO.

L* ] 'r ul; L¥ ]
YpaBHeHHE IIpAMOH B OTpe3Kax: ——|—J—=1, rje a, b — BeIHYHHBI OTPE3KOB, OTCEKAEMBIX IIPAMOIH Ha
a D

KOOPMHHATHBIX OCHX.
3amedaHHe. HDHMHH JIMHHHA B OTPC3KaAX OTCCKACT OT KOOpOHHATHOIOC VYIJia IIPpAMOY rOJIbHBIH TPEYI'OJIBHHEK,

IJ10I[aJTh KOTOPOTO orlp enesierca GopMynoil S, = %‘iIHb‘ :

Ilprvep. JlaHa rpsaman 5x-3y-30=0. Hafmi rnomanas TpeyroJbHHKa, OTCEKAEMOro IPAMOH OT KOOpPJHHAaTHBIX

OCEH.
PemeHie. 3armiieM YpaBHEHHE TMPAMOH B OTpe3Kax, pasgelHB BCE 4YIEHBI JaHHOIO ypaBHeHHA Ha 30:
X ) . | .
r E — |. 13 ypaBHeHHA BHAHO, uTO a=6,b=10. CremoBaTenbHO, 5, = 5‘(}” l(]| = 30 kB.€x.
)

HopmansHoe ypaBHEHHe IIpaAMoil: xcosf + ysmn@ - P = 0, rme 0 - yroja, KoTopbli oOpasyer rpaMas c
I10JIOKHTENBHBIM Harlp aBJIeHHeM ocH OX
IIprmep. /TaHo ypaBHeHHE npaMoi 5X — 12y + 26 = 0. IIpHBecTH K HOpMalIbHOMY BHIY.
PemeHue. /[na mepexosa oT oOL[ero ypaBHEHHA IIPAMOH K HOpMalIbHOMY HeoOXoHMo o0e dacTH oOIero

l

ypaBHEHHA YMHOHTb Ha HOPMHPY FOIHI MHOAHTEIb M= . 3HaK BbIOHpaETCA IPOTHBOMOJI0KHBIM 3HAKY C.

T "\."IrAz + B
B nanHoM ypaBHeHHH A=5, B= -12, C=26. Tak kak (>0, To HOPMHPYIOUHI MHOKHTEIL OepeM €O 3HAKOM MHHYC, T.€.
1 l 1 5 172
OOKYMEHT NOAMMCAH IHHOE€ YpaBHEHHE, ITOIyYHM: — — X +-— v —2 =10 -
SNEKTPOHHOW NOAMUCHIO 13 13
Ceptudukar: 12000002A633E3D113AD425FBS50002000002A6
IBnapeneuy: lWebayxosa Taresua AnekcaHipoBHa =2,

‘iﬂEﬁETBHTEHEHZ ¢ 20.08.2021 no 20.08.2022
Sajjada 1. Aanu UULCC Y pPaBHACHHC 1LIPpAMUH . wullasbic ypadBHCHHC 3TOH l'IpHMDﬁ C VIJIOEBIM KDBdeJPﬂ.[[iEHTDM H

ypaBHEHHE B OTpPe3Kax.
3agaua 2. CocTaBbTE YpaBHEHHE IIPAMOI C Y IJI0BbIM KO3 (IHLIHEHTOM , ITPOXOAAIIEH Yepe3 TOUKY .



3agaua 3. CocCTaBbTE YpaBHEHHE IMPAMOH, MPOXOOAIIEH Yepes TOUKH H .
3amaua 4. JlaHo oOuiee ypaBHeHHe rpAMoi 12x — 5y — 60 = 0. HarmicaThb:

1) ypaBHEHHE ¢ YIrJIOBBIM K03 (HI HEeHTOM;

2) ypaBHEHHE B OTp€3Kax;

3) HopManbHOE YpaBHEHHE.
3amava 5. IIpsAamad Ha IUIOCKOCTH OTCEKAET Ha OCAX KOOPJHMHAT pPaBHBIE IMOJIOKHTENBHBIE OTPE3KH. COCTAaBHThL YpPaBHEHHE
MPAMOI, €cJIH IUI0alb TP EYToJIbHHKA, 00pa30BaHHOIO IIPAMOK ¢ 0cAMH KOOpAHHAT, paBHa 8 KB.€]I.
Boripochr:

1. Yrto Takoe yrjioBoil Ko3(p@dHIHEeHT mpAMod Ha IUIOCKOCTH? 3arMIIHTe ypaBHEHHE IPSAMOIH ¢  VIJIOBBIM

K03 (ppHLEHEHTOM.
JI A KakHx MpAMBIX YII0BoH K03 (P(HILHEHT He orlpefienaerca?
IccnenoBaHHe o0mero ypaBHeHHA TP AMOI Ha IUIOCKOC TH.
KakoH BHI HMEET Y paBHEHHE TP AMOH B OTpe3Kax?
3arMIHTEe HOpMaJIbHOE YPaBHEHHE TP AMOK.
3arMIHTE ypaBHEHH € TP AMOH, TP OX OJALIEH YEP €3 JaHHYIO TOUKY B JaHHOM HarlpaBJeHHH.

O o

Ilpakmuueckoe 3aramiie 5-6.

Yzon mexncoy 06ymMAa npamsiMil. Yeno061A AP WLIEALHOCINL 1L 1te Pie HOUKYJAPHOCINIL 06YX NPAMBLY.

Paccmonrite om mouKiiL 00 npaAMoIL

ITens: copmMHpoOBaTh YMEHHE HaxOOUTh YIroad MEKAY JBYMA TpAMBIMH, OIpPEOenaATh IapaijielbHOCTh H
TIEPIIEHHKY IAPHOCTE JBY X IMP AMbBIX

Cooepocaruie:

(OpMYJIbI JITTA BbIYHCIEHHA YIIa MEAY MPAMBIMH

Teopemuueckana uacms:

et — A, v = Fa,
IIycTh gaHbl [1B€ TPAMBIE . .+ . | JL Vron Mexay AByMA IMPAMBIMH Ha TUIOCKOCTH MOXKET ObITh
BbIUHCIIEH 10 opMyie: [Z @ = :
1 + &k,

HeoOxoquMbIM H JIOCTATOYHBIM Y CIIOBHEM IIapajUlelbHOCTH [BYX MPAMBIX ABIAETCA PaBEHCTBO HX YIJIOBBIX
Ko3(ppHLHeHTOB: K=k, HeobxoqHMoe H JI0cTaTOYHOE YCIOBHEM IMEPIIEHAHKY JIAPHOCTH ABYX MPAMbIX 3aKITI0Ya€TCA B TOM,
YTO MPOH3BENEHHE HX YV INTOBBIX K03 (ppHIHeHTOB paBHoO (-1): kik=-1.

3amevaHHe. EclH ypaBHeHHA JBYX IpAMBIX 3a7aHbl B obmiem BHAe Ai;x+Bi;y+Ci=0 u A;x+Byy+C.=0, To yrioBbie

. ;lr _ ..’41 ;:— _ .:’Jj.:
K03 (ppHLIHMEHTh] ATHX MPAMBIX Oy Iy T HMETh BHI. # B s B
| 2
.f{ll.l 4’12
1) IIycTe mpaAmble MapamnenbHbel. Torma ki=k,: Hm B — B T.€. €CJIH B YpPaBHEHHAX JBYX IIPAMBIX
| 2
COOTBETCTBYIOIHE KO3 PHIHEHTs] MPH TEKY IHX KOOpPAHHATAX ITp OrIOPLIHMOHAIbHBI, TO MpAMbIE MapasuienbHbl. EcH mpH
53TOM HMeeM OTHOIIEHHE — = —, TO [IpsAMBIE COBIIAZAIOT.
.141 Bz C-’"\_-_.
| A A,
2) IlycTb npsmbie MeprieHOHKYJIApHBL. Torza BBIMOJHAETCA paBeHCTBO fi;l 'k:_. = =] um 2 : B_ =—1 ym
[ 2

AiA> + BiB> = 0 - 3T0o ecTh HeoOX0HMOE H JJOCTAaTOYHOE YCIOBHE IEPIIEHAHKY IPHOCTH JIBYX IPAMBIX, YpPaBHEHHA
KOTOPBIX 3ajjaHbl B 00IIIEM BHJIE.
IIprvep. JlaHel ypaBHEHHA OBYX IMPAMBIX: 2X — vy + 3 =0 H 4x — 2y + 5 = 0. Kak pacrono:KeHsl 3TH IIpAMbBIE?

2 -1 3
3qeck Ay =2, B1=-1,Ci1=3,4: =4, B, =-2, C; = 5. 30ech BBINIOJIHAKTCA COOTHOLIEHH: 1 = — == E, T.€. MPAMBIE

T1apaJlJIEIbHBI.
LIprvep. /IaHb! ypaBHEHHA ABYX IMPAMBIX 3X — 2y + 1 =0 H 2x + 3y + 4 = 0. Kak pacrionoxeHbl 3TH MIpAMbIE?
Pemenre. BrirHimem ko3¢ @HLHEHTbI MPH MepeMeHHbIX X H vi A1 =3 B =-2, (=1, Ao =2, B, =3, C(, = 4,

PaccMOTpHM BBIMTOJIHEHHE YCJIOBHE TIEPTIEHIHKYIAPHOCTH. Imeem: A4, + B1B> = 3-2 - 2.3 = 0. Y cJI0BHE BBITOJHEHO.

ClenoBaTeNbHO, JJaHHbIE TPAMbIE ITEPIIEHIHKY JIAPHDI.

UrnALr uatvms nacernauire nr oo AL v a2 n rmanrnty Hﬁﬂﬁ}{(}ﬂm{(}: l)ypﬂEHEHHE I1aHH OH npﬂmgﬁ TIPHBECTH K

NOKYMEHT NMOANMWUCAH
SNEKTPOHHOM NMOAMUCHIO KOOP/IHATHI TOKH Mp(Xo,V0).

Ceptudcmkar: 12000002A633E3D113AD425FB50002000002A6 |
Bnapenely! LWeBayxosa TatbAHa AnekcaHgposHa 3x—4q-2=0
BHITY, YMHOKaA €ro Ha HOPMHPY IOIIHA MHOKHTENb

]

Nencreutened: ¢ 20.08.2021 no 20.08.2022 1
M= E



IIomy "HM HOpMAllbBHOE ypaBHEHHE — X — — V — - = 0.
) 5
3 .. 4 2 6 12 2 20
Torma otwioHeHne d= — - (-2)——-3 ——=———— — — =——=-4
5 5 5 5 5 5 5
AY OTpHLaTeNbHOE 3HaueHHe 1A OTKJIOHEHHA d, YKa3bIBaeT Ha To,
Mi(-2.3) yTO qaHHad Touka  Mp( -2,3) nexHT oT JaHHoOH rIpAMOH ¢ Toi Ke
i CTOPOHBI, YTO HaYaI0 KoopHHAT. IIcKkoMoe paccTosAHHE
; d| = |-4] = 4.
! 0
>
74 X

Bonpocet u 3a0auun:
1. IIpoBecTH Yepe3 TOUKY MepeceueHHA NMpAMBIX X—y—3=0, 2x+3y—11=0, ripamMy1o, rapaueJIbHY 0 rMpaMoH 5x — 4y — 17
= 0.
2. JIyu cBeTa, npoxofAmHii depe3s Touky M;i(3,—1), oTpaxkaerca oT mpaMoi  2x—y-1=0 H TI0CJ€ 3TOTO IIPOXOIHT Yepe3
Touky M:(5; 3). HarmcaTh ypaBHEHHA [MaZalolero H 0TpaKeHHOIo JTy vek.
3. HaifiTi np oexiiio ToukH M 3,2) Ha ripamyto 3x — 2y + 1 = 0.
4. JlaHbl BepIIHHBI TpeyTronbHHKa: A(3; 1), B(-5; -5), C{-1;4). HaliTi ypaBHeHH:A OHCCEKTPHC €ro BHYTPEHHET0 H BHEITHETO
Y [J10B IPH BEPIIHHE A.
5. JlaHbl BepIIHHbI TpeyroiabHHKA: A(1;-1), B(-2;1) u C(3;5). CocTaBHUThb YpaBHEHHE IEPIICHIHKYIAPa, OIMYIIEHHOTO H3
BEP IIHHBI A Ha MEHaHY , ITP OBENEHHY 0 H3 BEPIIHHBI B.
6. He BBIYHCIAA KOOPOHHATLI BEPIIHH TP €YroJbHHKA, HAlTHCAaTh VPaBHEHHA TIPAMBIX, MPOBENEHHBIX Ye€pe3 3TH BEPIIHHBI
[apajielIbHO TMPOTHBOJIEKAIIHM cTopoHaM. CTOpOHBI TP €YTOJIBHHKA 3aJaHbl YPaBHEHHAMH: 5Xx—2v+6=0;, 4x—y+3=0 H
X +3v—7=0.
7. CocTaBHTL YpaBHEHHE TIpAMOH, KOTopada IIPOXOJHT uepe3 Touky P(S;6) H oTceKaeT OT KOOpJHHATHOro VrJja
TP €YTOJIBHHK ¢ TUION[AA b0, paBHOH 12 KB.€.
8. CocTaBHUTh YpaBHEHHE IPAMOH, Mpoxoaanieii yepe3 Touky Pf-2; 3/ Ha OgHHAKOBBIX PacCTOAHHAX OT ToueK A(S5; -1) H
B(3; 7).
0. BBIUHCIHTE paccTossHHE d MEKTY I1ap aJUTeIbHBIMH IPAMBIMH: 3X — 4y — 10 = 0; 6x — Sy+5=0.
Boripocsr:

1. JlaiiTe orpeneneHHe yrila MEKIY ABYMA IpAMbIMH. Kak orp efendeTea KOCHHY ¢ YIJIa MEKTY ABYMA IPAMBIMH Ha
[IJIOCKOCTH?

2. CdopmymHpyiiTe IpH3HAKH TMapaUleNbHOCTH H TIEPIIEHJHKYIAPHOCTH TIPAMBIX, 3aJaHHBIX a) OOI[HMH
ypaBHEHHAMH; 0) ypaBHEHHAMH ¢ YII10BbIM K03 ((HIHEHTOM.

3. Kak ornpenemTh paccTosHHE MEKIY a) TOYKOH H IpAMOIT; 6) AByM: Iap a/u1eIbHbIMH ITPAMbIMH?

4 B C

4.  MOXKHO JIH CUHTATh Y CJIOBHE = =~ MPH3HAKOM IMapaJUIEIbHOCTH ITp AMbIX 7
A, B, G
IIpakTHYeCcKOe 3aHATHe 7-8.
KpHBbIe BTOPOro mopsaakKa.
OKpYVEHOCTh. DJLIHIIC.
ITens: copmHpoBaTh IIPEJCcTaBIeHHE 00 ypaBHEHHH KPHBOI BTOPOro TMop#AfKa, YpaBHEHHH OKPYKHOCTH, YpaBHEHHH
3JIIHIICA, HAYYHTRCA OIPENENATh OCHOBHBIE MMapaMeTPhl KPHBBIX 10 3alaHHOMY VpPaBHEHHIO
Cooepaxcaruie:
KPHBaA BTOP Or0 ITOPAJIKa
OKPYAKHOCTh
3JIJTHIIC, KAHOHHYECKOE YPaBHEHH € 3JUTHIICA, (POKYChI, SKCLIEHTPHCHTET H JIHPEKTPHCHI 3JUTHIICA
Teopemuueckana uacms:
OKpYKHOCTBIO Ha3bIBae€TCA FrEOMETPHYECKOE MECTO TOUYEK, P aBHOY JaJIEHHBIX OT OJHOH H TOH K€ TOYKH, Ha3bIBaeMOH

LIEHTpOM. KaHOHHYECK0€ YPaBHEHHE OKPY AKHOCTH {r — X, ]“ + {_y =V ] =R’ . EciH xp =1 =0, TO LIEHTP OKPYKHOCTH
HaXOJHTCA B Hayalle KOOpAHHAT H ypaBHEHHE HMeET BHI: X° + ' = R’
IIpumep. OrpeqeHTh LIEHTP H PaHy ¢ OKPYAKHOCTH, aHHOH YpaBHEHHEM: X~ + 3° —8x + 6y +21=10

PerieHie. ,[[EIHHDE YpPaBHCHIC TIPCACTABIHCT OKPYAHOCTD, TdK KdK OTCYTCTBYCT ™WICH C TIPOH3BCOCHHCM KOOPIHHAT

165 S THe T "ﬂnwﬁﬁﬁ}mnﬂnﬁﬁ&"ﬁm narvmr o 20Gof. [IpHBOAHM aHHOE ypaBHEHHE K KaHOHHYECKOMY

3' SNEKTPOHHOW NoanucChLIo
CepTudbnkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu; WWebayxopa TateAHa AnekcaHOpoBHA

Nencrentened: c 20.08.2021 no 20.08.2022
OTKyda 3aKIi0YaeM, YTO LIEHTP OKPYKHOCTH HMeeT KoopaHHaTel C(4,-3) H R = 2.



DIUHIICOM Ha3bIBAE€TCA IE€OMETPHYECKOE MECTO TOYEK, CyMMa PacCTOAHHI KOTOPbIX M0 ABYX [JaHHBIX TOYEK,
Ha3bIBaeMbIX (POKYCAaMH, €CTh BEJTHUHHA ITOCTOMHHAsA, paBHaA 2a. O6o3HauHM paccTosHHe MexKTy PokycaMH 2 ¢ . CymMmMy

paccTosaHHI 1o okycoB 2 (7. Och X HarpaBHM uepe3 (POKychbl, a och Y TEPIIEHAHKYISPHA 0cH X H JEJHT PacCcTOSHHE
MexOy  (Qokycamu  rrortomam. Torga  TOYKH Fl . I 5 - (OKychl  3UMIICA HMEWT  KOOPJHHATHL

£ (=c¢;0), 15 (¢;0). Tyers Touka M (X3 }') - nexut Ha s7uHIICE.
Torna ‘fﬂ fw‘ + f"}.h-'f‘ — 2 VImeeM

Ja ey (o o) 1y =2a.

%-"r{x FeY 4y =2a ﬁ,{ x—¢) +y° Bo3BogHM B KBaapaT

(x+¢) +y =da” - 4511.”.'“'(_.11—::']1 + 1+ (x—c) +y°

dex =da” — 4*:?*%.'{(-1: — f."}?' o 2

cx —a’ =ay(x ) +

hw—aﬂ

=a(x—c¢) +a’y’

M
@™ —c x"+a v =ala —c)

IToCKOMIBKY I10 Y CJIOBHIO 1 a —c’ | > (), To o6o3HaUM II;:;'?' _ } —h".

|2 1Lz z_k EN . 2 Z_ 2 2k 22
IMomywaem (¢~ —c¢ Ix" +a v =ala” —c¢ |, bx +a vy =a b
'1J_.". _I-: ra
OKOHYATEeNbHO MoayyaeM: —— + —— = |
a b’
-1_ = }-.l rd
KaHOHHYecK0€ ypaBHEHHE sJUIHIIca: — + —— = | . EciiH @ = b, TO 5]IIHIIC CTAHOBHTCA OKPY#KHOCTBIO.
a- b
C .
BemHyHHa — Has3bIBaeTCA SKCLIEHTPHCHTETOM 3IJHIIca H o603HavaeTcs uepes 6YKBy & .
cl
e . o
[IpsMble X = = — , MepPreHHKYEIpHble K (OKAIbHOH OCH SJUTHIICA H OTCTOAIN[HE Ha PacCTOAHHH — OT €ro
£

&
LEHTPa, HaA3bIBAKTCA MHPCKTPHCAMH 3JUIHIICA. ,[[I’IDEI-CI]]HCLI SJUIHIICA DﬁHHﬂHIDT CBOHCTBOM: OTHOIIEHHE pﬂECTDHHIfIF.I
nwobof TOYKH 3IJHIICA HO dJGI{}’CE H CGDTEE’I‘CTB}’IDI_HEI»L:I AHPEKTPHCBI C€CTh BCIIHYHHA ITIOCTOAHHAA, pPadBHAA

SKCLIEHTPHCHTETY .

[Iprvep. CTopoHa pomOa paBHa 5 M BbicoTa 4,8. Hepes [iBe BEpUIHHBI MPOXOAHT 3JLIHIIC, (POKY bl KOTOPOr'0 COBIIAJalOT C
OBYMA JIPY THMH BepItHHaMH pomOa. CocTaBHTh YpaBHEHHE 3JUTHIICA, TIPHHAB JHaroHaH p om0a 3a 0CH KOOpJIHHAT.
Pemenne: I1o yenoBHio 3agauH AF; = S uAK =4, 8. Torga nmomanb pomba S =AF;AK =485 = 24.

AOKYMEHT NoanmncAH
SNEKTPOHHOW NOAMUCHIO
Ceptudurkar: 12000002A633E3D113AD425FB50002000002A6

Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



AV

B

C pgpyroii cTOpOHBI, KaKk H3BECTHO, IUIONIAb paBHa TIOJIOBHHE TIPOHM3BENEHHA [JHaroHanel, T.e.

S = ji - AB - 1, [,;H0 AB = 2b, F,F; =2c. Torna S = 2hc = 24, otkyna & = ? TManee, A0 1 ()Ff = AF HIIH
b’ 4+ ¢ = 25. CneqoBaTellbHO, I OIIPENEIeHHA ¢ HMEEM Ijﬁ o7 =25 um o - 2507 4 ]44 =) .

O603HAaUHM ¢~ — f. Torna umeeM: ;° — 25¢ + [ 44 : f:
. 25+/625-576 _ 25%7 161,29

[ - L—, ?

=

Tak kak ¢ > 0, To ¢; =3, ¢;=4. Torma by =4 b, =3. I3BecTHO, 4TO 1A 5JUTHIICA ¢~ = h- + ¢°, TOrNA
a’=4"+3 =25.a=5

2 E 1

-
- ¥
- - -

X % X 1
VcKOMBIMH YpaBHEHHAMH 3JITHIICA OyOy T: +—— = (ecm ¢oKychl JeKaT Ha ocH Ox) H +—=1

25 16 g 25

(ecrmH oKy cbl JIeskaT Ha ocH Oy).

Bonpocet u 3a0auu:
3amaua 1. J[aHO ypaBHeHHe 3iUmMrica; 25x° + 169y’ = 4225, BplUHCIHTD JJHHBEL Oceil, KOOpOHHAaThl (POKYCOB H
SKCLIEHTPHCHTET 3JUIHIICA.

.
i, z

X -’ . .
3amauya 2. B smmric + Y / BIHcaH MpaBHIbHBIH (PaBHOCTOPOHHHI) TPEyIrOJBHHK, OJ]HA H3 BEPIIHH KOTOPOro

36 9
COBIAJlaeT ¢ IPaBoi Bep IHHOKH Oonbmoi ocH. HalTH KoopHHATHI IBYX JIPYTHX BEPIIHH TPEY NOJIbHHKA.

9 .

. X &
3agaua 3. B ammaric + Y _ { BIHcaH MPAMOYTOJBHHK, JIBE TP OTHBOIMOJI0KHbBIE CTOPOHBI KOTOPOTO MPOXOAAT UpeE3

49 24
(pOKy cbI. BRIMHCIIHTE MJI0L[alb 3TOr0 IPAMOYT'OJIbBHHKA.

_.-? %
. x°

3amaua 4. CocTaBHTh YpaBHEHHE KacaTelIbHOH K 3JHIICY — +—— = | B TouKe Mp(xg Vo).
a- b

Boripocsr:

1. Yto Takoe OKpPYKHOCTB? 3alHIIHTe KaHOHHYeCKOe ypaBHeHHe OKpyHoCTH. KakHe ocobeHHOoCcTH HMeeT oDinee
YpaBHEHHE OKPY AKHOCTH?

2. JlaiiTe orpeaencHHE IJHIICca. 3alHIIHTE €ro KaHOHHYECKOEe YpaBHEHHE. [IpoBeaHTe ¢ INMOMOIIBK KaHOHHYECKOTO
ypaBHEHHA HCClIe0BaHHE (PopMBI 3JIIHIICA.

3. UTO0 Takoe 3KCLIEHTPHCHTET H JHpP EKTPHCHI 3JUTHIICA?

4. Kak orpenensatoresa (okabHbIe paaHy cbl SJUTHIICA?

IIpakTH4YecKOe 3anaTHe 9-10.

I'unepoosa. ITapaboJa.

OOmee ypaBHeHHe JIHHHE BTOpP Oro MOpsAAKA.

Ifens: chopmvHpoBaTh IpeAcTaBlIeHHE 00 o0meM ypaBHEHHH KpPHBOH BTOpPOro IOPA[Ka, YpPaBHEHHH THIiep00Jbl,
ypaBHEHHH ITapa0doJibl, HAYYHThCA OMPEENATh ITapaMeTphl KPHBBIX I10 3aaHHOMY YPaBHEHHIO

Cooepocaruie:

1 AOKYMEHT MOANMUCAH HI1ep 6 0Bl
i SNEKTPOHHOW MOANMCHIO
|Ceptucpukar. . -12000002A633E3D113AD425FB50002000002A6

Bnapeneu:, ., -Lebsyxosa Tateana AnekcaHaposHa TIOCKOCTH, JJI1 KOTOPBIX PasHOCTh PacCTOAHHI IO ABYX

d 1ad 2a.
Nencreutened: ¢ 20.08.2021 no 20.08.2022



O603HaYHM paccTosAHHE Mexy pokycamH 22 ¢ . PasHoCTb paccToaHHI 710 GokycoB 2 ¢z . Och X Harp aBHM depes

doicycel, a och Y MepreHHKyIApHa ocH X H JIENHT paccTosAHHe MeKTY (oky camH norionam. Torma Tourxu £, F -

oKy bl rHrep6osmbl uMeroT KoopmuHatel. | (—c;0), £ (. 0). Tycts rouka A (X V) - nexur Ha rvriep Gone.

Torna oA = 20 IMeem

£~ ﬂ--:."‘ —

Vix+e) +p —\(x—¢) + y =22a. Jlanee rpoBeieM LIETTOUKY MPeoOp a30BaHHI.

s

7 ~ ! ) -
w'f{;n: Fe)t + vT =F2a +4j(x —¢)” + ¢~ Bo3BoAHM B KBajpaT
(x+¢) +y =da” Lda(x—c) + v +(x—0) +°

. .' d }
Aoy =4a” + 4{,;!,.\!(_:[ — ff}' 1 \*
ex—a = Taa(x )y

[-'{"'T - '”2.]” - ‘:"-E(I —c)’ + -.f;.l.’EJ*’3

M
@™ —c x"+a v =ala —c|

[ 3 2 [ 2 7 | 2
TTockombKy 110 yenoBuio |~ — ¢ | < (), To o6osnawm |a” — ¢* | =—h".
[ S . - 1 . A - ol '~.': 3 1- .7
[Tomyuaem (¢~ —c™ |x~ +a v~ =a~\a” —c¢™ |, —bx +a v =—ah;
x° v
OKOHYATENbHO MOy YaeM —— — —— = |
a b
2 2
Xy
KanoHHueckoe ypaBHeHHe Tmepbombl: — —>—=1. Ecnu mmnepGona 3afaHa CBOHM KaHOHHYECKHM
H b.-'.
yPaBHEHHEM, TO IVIABHBIMH OCSMH THIIEPGOJbI ABJIAKOTCA OCH KOOPJHHAT, a LIEHTP THIIEpGOIbI HAXOMUTCS B Havalle

K 0Op JHHAT.
IIpAMOYrOIBHHK €O cTOpoHaMH 2a H 2D, pacronokeHHbIH CHMMETPHUHO OTHOCHTENbHO ocell rHrepOosbl H

KacallHiicsi ee B BepIIHHE, Ha3bIBAae€TCs OCHOBHBIM IIPAMOYTOJIBHHKOM THIiep6osbl. JIaHHBIH MPAMOYTOJbHHK HMEET
BepIIHHLI B Toukax A; (a, b), Ax (a, -D), A; (-a, -b), A4 (-a, b). JlHaroHank 0CHOBHOI'O INPSAMOYTOJbHHKA Ha3bIBaIOTCA

b b
aCHMITTOTAaMH THITepGoibl. YpaBHEHHA aCHMITTOT HMEIOT BHZ. ) = X H ) = — X,
(1 ¢t
7 _ 7
[Tpamble x =+ —, MEPIFEHKYIPHbIE K d)DKEIIlﬁ;HDH OCH THI1epGoBl HADTCTOAMME HAa PACCTOSHHH — OT ee
& A - — =

B ey S| R ——

Hﬂpﬂﬁﬂﬂﬂﬁ HAa3bIBACTCA I'COMCTPHUCCKOC MCECTO TOUCK IUTOCKOCTH, PaBHOCTOANIHX OT DI[HDH TOYKI, Ha3bIBAEMOH

(0 NOKYMEHT NOANVCAH ' TTrTTHYeckoe ypaBHeHHe mapaGombi: . = 2px . ] lapaGona
_ SANEKTPOHHOW NOANUCHLIO _ Vo= 2 grx

|Ceprudkar:  12000002A633E3D113AD425FB50002000002A6 oM BospacTaioman Qyria. Touka O ¢
]:Ena,qeneu: lleBayxoea TateAHa AnekcaHapoBHa

= -2px; x° =2pyv; x° =2 py. DTH ypaBHeHHA
tdencrentened: 20.08.2021 no 20.08,2022 M.



Y Y b
L F
— i
F X X ! X
F
2_2 xf=-2
2 L =2py HY
yor=-2px
OO0mHM yp aBHEHHEM JIHHHH BTOP oro MopAOKa HasbIBa€TCA YPpaBHEHHE BHAA:
Ax” + 2Bxy + Lj:'j' + x+ FEv+ F=0,rme ;j‘? + Bf 4+ CE + ).
Bonpocet u 3a0auu:
3agaya 1. Ha rumepOone ;i — -“;4 = / B3ATa Touka, aOcifcca KoTopoH paBHa 10 M opjHHaTa ITOJIO/KHTEIBHA.
BbIYHCIIHTE (pOKaIbHBIE paJHy C-BEKTOPbI 3TOH TOUKH H YT O MEAKTY HHMH.
3amava 2. BeIYHCIHTE rapaMeTp rapadoJibl .J*'E = 22X , €CJIH H3BECTHO, YTO OHA KacaeTcs MpsaMoii x — 2V + 5 = ()

3agaua 3. MocToBas apka HMeeT (popMmy rapadosbl. OrpenenHTh rTapaMeTp 3TolH napabonbl, 3HasA, YTO IIPOJIET apKH paBeH
24 M, a BeIcOTa — 6 M.

3agaua 4. CTtpysa Bojbl, BbiOpackiBaemas (oHTaHOM, IpHHHMAaeT (opmy mMapadomnbl, rapametrp kortopoid p=0,1m.
OrnpenemTs BbICOTY CTPYH, €CJIH H3BECTHO, YTO OHa I1ajjaeT B OacceiiH Ha paccToAHHE 2 M OT MECTa BhIXO/IA.

Boripocsl.

1. 3armmuTe o0lee ypaBHeHHE KPHBOI BTOpP Or'o MopsAJIKa.

2. Jlafite onpeneneHHe rurepOonpl. 3arHIIHTE  KaHOHH4YECKoe ypaBHeHHe ruriepbosbl. Kakaa rurepOona
Ha3bIBAETCA COIMPAKEHHOH JaHHOH?

3. Cpenaiite uepTe:k rurep dombl. HarmHimuTe ypaBHeHHA acHMIITOT MHITepPOOIIbI.

4. JlaiiTe orpeaeneHHe rapadobl. 3arHIIHTe KaHOHHYECKOe YpaBHeHHe rapadonbl. UTo Takoe rapameTp r1ap adosmb1?

Ilpaxmuuecrkoe sarnamue 11-12.
Oobwyee ypasrernue niockocmil. Ypasrnene niocxkocmii 6 ompesrax. Hopmanorioe ypasrerie niockocmii
ITens: copmHpOBaTh P €ICTABIIEHHE O Pa3JIHYHBIX CI10c00ax 3a7aHHA IUTOCKOCTH, HAYYHThCA OTIPEENATh PacriooKeHHE
[JIOCKOCTH B MMPOCTPAHCTBE I10 3aJJaHHOMY YpPaBHEHHIO
Cooepocaruie:
HOpPMAaJIbHBIH BEKTOP IMTJIOCKOCTH
oOlIiee y paBHEHHE IUTOCKOCTH, VP aBHEHHE TUIOCKOCTH B OTPE3Kax, HOPpMaJIbHOE YPaBHEHHE IUTIOCKOCTH
Teopemuueckaa uacms:

EcnH (HKcHp oBaHa MPOH3BONIbHAA JileKapTOBa MPAMOYToJIbHasA CHCTEMa KOOPIHHAT, TO ILTOCKOCTD (P) orp efie e TCs
YpaBHEHHEM TEPBOH CTEIMEHH OTHOCHTEIBRHO COBOKYITHOCTH IMEPEMEHHBIX X, V, Z.

O0mee ypaBHeHHE IUIOocKocTH: Ax + By + Cz+ D=0, tne A, B, C, D

ITPOH3 BOJIbHBIE TTOCTOAHHBIE, MPHYEM X0Td Obl ofHO H3 yHcen A, B, C oTimHuHO TE(A B C) oT
HyJId, BeKTOp 7z = {A, B, C} mnepreH HKyFpHBIH JaHHOH ILIOCKOCTH, | K
Ha3bIBaeTCsA HOPMaJIbHBIM BEKTOPOM ITIOCKOCTH. / /

YacTHbIE cTy4aH 00IIEro ypaBHEHHA TLUTOCKOCTH:

1. CBoOO/IHBII 1JIeH paBeH HYIIO, T. €. | TLIOCKOCTB ITP OXO/JHT Y€p €3 Havasio KOOPAHHAT
IDE OOKYMEHT NoanncAH

—— SNEKTPOHHOW NOANMMCHLIO
2. Gf{."..ep“rhdm}{ar. 12000002A633E3D113AD425FB50002000002A6

'Bnapenel: Lebayxosa TaTeAHa AnekcaHoposHa [ KOOPIMHATHOH OCH:

= dasuienbHa ocH Ox

Hewncreutened: ¢ 20.08 2021 no 20.08.2022
B — U, MU AA T oo T L — U twivvaivov o s AIUTEIIBHA OCH OV

C=0, moza Ax+By+D=0 IJIOCKOCTD IMap ajule/ibHa ocH Oz




6) D — 0 , TOTOA INNTOCKOCTE INPOXOOHT HCPC3 COOTBCTCTEY HOIIY O KOOPMHHATHY O OCh.

A=0, moeoa By+(Cz=0

TLIOCKOCTD TIPOXOOHT HYCPE3 OCh Ox

B=0, moeoa Ax+Cz=0

TIJIOCKOCTD ITP OXOHT Yepe3 och Oy

C=0, moecoa Ax+By=10

TLTOCKOCTD IIP OXOOHT UCPE3 OCh Oz

3. JIBa ko3 (p(pHLIHEHTa [MPH TEKYLIHX KOOPAHHATAaX paBHbl 0 H

a) D # 0, Torga rumockocTh Map ajllebHa ¢ 00TBETCTBYIOLIEH KOOPAHHATHOH ILTOCKOCTH:

, C=0, moeoa Ax+D =0

IJI0CKOCTh Map aJUlelbHa IIJI0CKOCcTH Oz (TeprieHIHKYIApHa ocH Ox)

IJI0CKOCTD Map ajUlelbHa IIJIOCKOCTH Oxz (TTeprieHOHKYIApHa ocH Oy)

B=20
A=0, C=0, mozoa By+D=0
A=0, B=0, moeda Cz+D=0

MJIOCKOCTD ITapajuienbHa MI0CcKOoCTH Oxy (TIepreHIHKY IApHa ocH O2)

6) D — 0 . TOIAa IJIOCKOCTE COBITAOACT C CDDTEE’TCTB}’IDH.[EI?I I{GDIJI[HI-IE'IHDIL:I ITTOCKOCTBIO.

B=0,C=0,mozoa Ax =0 umt x=0

YpPaBHEHHE ITJIOCKOCTH Oz

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

YPaBHCHHC ITJIOCKOCTH Oxz

A=0,B=0 moeoaCz=0wm =z=0

ypaBHEHHE IIIOCKOCTH Oxy

PasnyyHbie BHIBI YpaBHEHHI ITTOCKOCTH

1. VYpaBHEHHE IUIOCKOCTH B OTPE3Kax
ITycTh IUTOCKOCTh He ITIPOXOMHT 4Yepe3 Hayallo KOOPJHHAT, a OTCEKAET OT ocell KOOpJHHAT COOTBETCTBEHHO
OTpe3KH a, b, ¢, T. €. IOCKOCTh MPOXOJHUT uepe3 ToukH Ma,0,0), N(0,.b,0) u R(0,0.c).

X

e

|
2.  HopmanbHoe ypaBHEHHE IUTOCKOCTH: X COpdar
3. YpaBHEHHE IUIOCKOCTH, IMPOXOOAIIEH U
4. VYpaBHeHHE IUIOCKOCTH, TIPOXONAIIcH E[IIEE TPH g(a

JICHKAIIHE Ha DI[HDH l'IpHMDH

(MM-MM)-MM,)=|x. —x

_-"t. .-5 - _-'1- 'I

[¥] _J;
F}]EIEHEHHE TaKoH IUTOCKOCTH, — + — + — = 1.

Penienue,
x 2 v—a4 - 3 |x 2 »v—I
I 2 00— f a3 7 7
-2 f— 17 5—3 — f ()

AE

=

C
cosftzeosy —FP =0

}J@Pﬂi}f TOUKY: A (X -X,) + B(v-v,) +C(z-z,) =0 .

1€ TOUKH Mi(x,vi,z1), Ma(xo,v2,22), Ma(x3,v3,23), He

[Iprnvep. CocTaBHUThL VP aBHEHHE nﬂncmcnﬁp oxopsmei yepe3 TpH ToukH A(2,1,3), B(1,0,4) u C(1,1,5).

| = Z2ix 2) v ry l{= Y Epey et f 4 —
2

=-2x+4-y+1-z+3+2y-2=-2x+y—-z+6=0 HH
2x—y+ z— 6 = (0—HCKOMOE YpaBHEHHE IUIOCKOCTH.

Bonpocet u 3aoauu:

3agaua 1. JlaHel ;Be ToukH M;(3; -1, 2) v M:(4; -2; -1). CocTaBHUTh YpaBHEHHE ILUIOCKOCTH, IPOXOAIIEH Yepe3 TOUKY

MePreHHKYIAPHO BeKTopyY A AL

3azaua 2. CocTaBHTh },rp aBHEHHE TIJIOCKOCTH, KoTOpasd [P OXOJIHT yep e3 TOYKY
Mpy(3; -2, -7) mapaneabHo IUIOCKOCTH 2X —Z + 5 = 0.

3amada 3. B rnyuke rutockocTell 2x — 3y +z— 3 + A(x + 3y + 2z + 1) = 0 HaHTH IUI0CKOCTb, KOTOpasa: IPOXOJHT uepes
Touky M;(1; -2; 3); mapasuienabHa ocH Ox; MapaJuiesibHa ocH Oy, MapasuesibHa ocH Oz.

3agaua 4. CocTaBUTh VypaBHEHHE IUIOCKOCTH, IIpoxofsmeil uepe3 Touky M(0; 2; 1) U mnapasienbHoi BeKTOpam

a={I; I 1}ub=r41:1-1;.

3agadya 5. CocTaBHTh ypaBHeHHE IIJIOCKOCTH, Ipoxomdnlell uepe3 7ABe AaHHble TOUKH Mi(x;; vy, Zi) H Ma(x:; v, Zo)

TTEPITEHTHEKYIJIAPHO 1 aHHOH TUIOCKOCTH.

3amada 6. J[pe rpaHH Ky0a JeKaT Ha ITIOCKOCTAX: 2x —2v +z— 1 = 0H 2x—2y+z+5= 0. BeruHcIHTE 00bheM 3Toro Ky 0Oa.
3amada 7. CocTaBHTh YpaBHEHHE IUIOCKOCTH, IIpoxosaei yepe3 ock Oy H Touky G(4,2,-5).

Boripochl.
- R ,EI_DWEH_E_HT nc:,qnﬁéhﬁ" e
SNEKTPOHHOW MOoAnmnceLIO
Ceptudbunkar: 112000002A633E3D113AD425FB50002000002A6 1 OTHOCHTEIBHO COBOKYIHOCTH TIIEpEMEHHBIX X, V, Z
|Bnageneu; llebayxosa TarLAHa AnekcaHapoBHa TPEXMEPHOM ITPOCTPAHCTBE.

Nencreutenen: ¢ 20.08.2021 no 20.08.2022

PaccTosiHHe OT TOYKH H0 IIOCKOCTH.
Yroa MeARAY TEVMA INIOCKOCTHMHA. Y cI0BHSA NAPAJLIEJIbHOCTH H MePNEeHIHKYJIHPHOCTH IBYX ILJIOCKOCTEHN.




Ifens: copmHpoOBaTh YMEHHE HAXOJHTh PacCTOAHHE OT TOYKH J10 IJIOCKOCTH, YIOJ MEKIY TUIOCKOCTAMH, OIpEIeIiaTh
MapaIEIbHOCTh HIH MEPTIEHIHKY IAPHOCTh IUTOCKOCTEH
Cooepocaruie:
paccTOAHHE OT TOYKH [0 IUIOCKOCTH
Y [OJI MEKY TUIOCKOCTAMH
Y CIIOBHA TTapasJIENBHOCTH H IEPIIEHIHKY IAPHOC Th ILIOCKOCTEH
Teopemuueckana uacms:
ITycTb aHBI ABE TUTI0OCKOCTH (P;) H (P2). IlycTh maHbl HX 001[HE Yp aBHEHHS :
Ax +By+Ciz+D; =0 H Ax + By + Coz + D, =0. YoM MeXy ABYM:A ILTOCKOCTAMH Oy7ieM Ha3bIBaTh JTH000H H3

ABYX CMEKHBIX ABY'PaHHbIX YIJIOB, 06p a30BaHHbIX 3THMH TUI0CKO CTAMH. ITpH 3TOM
COS@P = — = —— : ;
w8 - B e
A4 B _C

I [

VCII0BHE ITapaJlJICIBHOCTH ILJIIOCK OCTEH: — -

4, B, C,

— _—

VcI10BHE NepIeHAHKY JIpHOCTH IockocTeil: 4,4, + B, B, + C,C, = ().

|Ax, + Bv, +Cz, + D,
JAZ 4B 20?0

PaccTosHHE OT TOUKH M (X,, Vs, Z,/ 0 TITOCKOCTH Ax + By + Cz + D =0 d =

[Iprmep. BoiuHcIHTE paccToAHHE 0T ToukH M(-9,6,6) 10 rmockocTH 2X — 6y — 3z +9 =0,

2:(-9)-6-6-3-6+9 63
Peutere: d = = — —=—_=9
*\h,'.e + (_E}) n (_J} !

[Iprvep. HaATH ocTPBIA YOI MEKTY ITJI0CKOCTAMH:
ax -3y +4z-4=0,(1)
3x-dy-22+5=0.(2)

Peuienie: Tlo gpopmyne

e Ad+ BB, +C0,
= 2 2 2 2 2 g
Jatnt el Ly bt e o
s IR, L B9
S0yl 5./58

cos@=0,4990; @=6004"

Bonpocet u 3adauu:
3amada 1. BeIuHcIHTE paccTosgHHe oT ToukH M jo rmockoctH F |, ecm: 1) M (-2,7,1), & : 2x-6v+3z+1=0;
2)M (1,-3.4), X . 2x-6y-3z+27=0.
3agaua 2. HaiTH BETHYHHY OCTP Oro VIjla MEKY TUI0CKOCTAMH:
11x-8y-7z-15=0, 4x-10y+z-2=0; 2) 2x+3y-4z+4=0, 5x-2y+z-3=0.
3amada 3. HamHcaTh ypaBHeHHe IUIOCKOCTH, IpoxonAmier yepes nee ToukH M1 (0,0,2) 1 M2 (0,1,0) u obpa3zyromiei yromn
45 rpagycoB ¢ ITIOCKOCTRIO OYZ.
Boripochl.
1.Kak orpenemdTh BETHYHHY YV I71a MEKY JABYMA IUI0CKOC TAMH 7
2.ChopmympyHTe y cJI0BHA ITapaIelbHOCTH H IepIeHHKY IAPHOC TH JBY X ITIJIOCKOCTEH.

4 B C D

3.MoxKHO JIH CcUHTaTh VCJIOBHE =

4, B, C, D,

[IPH3HAKOM T[MapaJIIEIBHOCTH IUTOCKOCTEH? YTO MOMKHO

cKka3aTh 00 3THX IUIOCKOCTSX ?

4. Kak Bbl nymaere, Kakoe H3 IPHBEIEHHBIX HIDKE YPaBHEHHI ¢OOTBETCTBYET IUIOCKOCTH, TP OXOJAIIeH Yepe3 TOUKH
M(0,-3,2) 1 N(5.,4,-1) mapannensHo ocH Oy: 3x+5z-10 =0, 3y-z-10=0, 2x-5v+10=0, 3x-5z+10 =07

. AOKYMEHT NoarnncAH .

af SHEH-TPGHHGH HﬂﬂﬂHChfﬂ CKiLe YPASHEHHA NMPAMOLIL 6 NP OCTHIMIACTHGE. .Vpﬂﬁﬂﬂmm
ICepruchukar.  12000002A633E3D113AD425FB50002000002A6 LM OIL.

{Bnapeneu; LeBayxoea TateAHa AnekcaHapoBHa IEHHE TIPpAMOH B IMPOCTPaAHCTBE, OIPENENIATh I1apaMETPhI

|

(Jencteurenen: c 20.08.2021 no 20.08.2022

rapaMeTpHYeCcKH e H KaHOHHYECKHE VPpaBHEHHA IIPAMOH B IMPOCTPAHCTBE
YPpaBHEHHA MPAMOH, TP OXOOAIIEH YepPE3 ABE 3aJaHHbI€ TOYKH



Teopemuueckaa 4acms:
ITomoxeHHe MpsAMOH B TpeXMEPHOM IIPOCTpaHCTBE OyJET BIIOJHE OIpPEENeHo, €cH 3aJaJHM Ha MpAMOil

orpefieleHHy 10 TOUKY Mp IpH [TOMOIIH €€ pajHyC — BEKTopa ~~,, H BEKTOP .S = (), KOTOPOMY TMpsMas I1apajulesibHa.
BexTop .S IIpH 3TOM Has3bIBaeTCs HaIIpaBIIAOLIEH.

ITapameTpHYECKHE YpaBHEHHA MpPAMOH B MPOCTPAHCTBE: - * -+ T T-=° |, KaHOHHYECKHE
X = xn Y J’:fa £ = 2y . -
yPaBHEHHA: = = = — . ypaBHeHHA [psAMoi, [poxongAmell Yepes [Be 3afjaHHbIE TOUKH:
/ m I,
JI','—J{Ll _ _}"—}"l E—E._

11-"1 - Il ']-:2 - '}:l —?2 - EI.

-

JItoGasa ripsiMas B TpeXMEPHOM IIPOCTPaHCTBE MOKET ObITh BhIpaKeHa Takoke ypaBHEHHSAMH JBYX ILUTOCKOCTef:
[Ax+By+Ciz+D, =0,

| Ayx 4+ By + Coz+ D, =0

. KOTOPBIC OIMPCACIIAKT GSIJ_IEE YPaBHCHHC l'IpHI'vIDﬁ B IIPpOCTPAaHCTBE, C€CJIIH TUIOCKOCTH,

oripeaciiacMbIC STHMH VP aBHCHIAME, pasJIHYHBI H HE Iap aJUICIIBHBI.

[2x—3v+z—

(],
IIprvep. /TaHo olmee ypaBHEHHE TP AMOH: [

g =

Ix+y—2z-2=10

Tpeby eTcsa rnpHBecTH JaHHOE YpaBHeHHE K KaHOHHYeCKOMY BHIY. JInA 3Toro cHavamna Habjgem Touky M, (X, Vo, Zo/,
JIEKAIY F0 Ha JaHHOH ITp AMOH.

[TonoxkHM z=z;=0 B H pEIIHM CHCTEMY [BYX YpPaBHEHHH:

2x—3y =23,
[ Ix+v=2

VMHOHB BTOPOE€ YpPaBHEHHE Ha 3 H CIOKHB C TEPBRIM ypaBHEHHeM, roinyudM [Ix=11 x=I. 13 BrOporo
ypaBHeHHA y=2—3x =2—3—]. UTak, Touka M,(1,—1,0) HalineHa.

Haxonum HanpaBnaomui Bektop § = fn.n, /., tme n, =2, —3; 1}, n, =31, —-2}.
!, [, /.

il

s=|2 -3

fl=6l +31.+2{, +9, —1 +41, =51, +71. + 111,
3 [ 2

Utak, Touka My(1,—1,00 u s = {5, 7; 11} naiinenrl. KaHoHHYeCKOE ypaBHEHHE IIPAMOH HMEET BHL:
x—{ v+

5 7 /1

z

Bonpocet u 3a0auu:

; L J’Etr—ﬁ_w—z—af:-f’?, ‘xX+21v+4z-8=0,
alatia L. L OCTaBHTD ITapaMETPHY ECKIIC dBHCHHA AMBIX . A . N -
pavEp P P 3v+5v+22+1=0, | 6x+3y+22—[8=0.

J-I-I—_}'—I-E+l =0

3amaua 2. OrpeeaHTh KOOPIHHATLI HallpaBIIAOIIero BeKTopa IpsaMoH 1) [ 2o 0’ 2)
X+y—z =
[ 2x—y—z+5:ﬂ3 [ 3x—y+7z-1=0
HI—Ey—4:+7=G’)l—x+2y+nz+5=ﬂ'
Boripochl.
1. 3armmuHTe H3BECTHhIE BaM ypaBHEHHA P AMOH JTHHHH B TP OCTPaHC TBE.
- T T NOKYMEHT ToAnMcAHT T 3
SNEKTPOHHOW NOANUCHIO TpAMOK 110 001eMy ee ypaBHEHHIO?
Ceptindumkar:. [12000002A633E3D113AD425FB50002000002A6 14yecKoMy ?
Bnapeneu: lLlebayxoea TateAHa AnekcaHapoBHa

Nencreutened: ¢ 20.08.2021 no 20.08.2022



Ilpakmuueckoe 3anamue 16. YroJ1 MexRIY IBYMS NPSMBLIMH B IPOCTPAHCTBe. PAacCcTOSHHe OT TOYKH J0 IpSMOMK.
Kparuaiiiiee paccT osHHe MeKIY ABYMS P AMbIMH. YT 0JI MeKIY NPSAMOH H ILJI0CKOCThIO.

ITens: copMHpOBaTh YMEHHE BbIYHCIIATh VIO MEKIY JIBYMA IPAMbIMH B IIPOCTPAHCTBE, PacCTOAHHE OT TOYKH [0
[IPAMOH, KpaT4yaHIIee pacCcTOAHHE MEKITY IBY M IIPAMBIMH, YIOJT MEKTY IMPAMOH H IUTOCKOCTHIO

Cooepocaruie:

Y [OJI MEKIY ABYMA MPAMBIMH B ITP OCTP aHCTBE, PacCcTOAHHE OT TOUKH JI0 TP AMOH

KpaT4yaHIllee pac CTOAHHE MEKITY IBYMA IIPAMBIMH

Y [OJI MEKIY TP AMOH H ITUI0CKOC ThIO

Teopemuueckana uacms:

Venom medxcoy oevma npamsiMil B TIPOCTPpaHCTBE OyZeM HasblBaTh JIH000H H3 yINIoB, 00pa30BaHHBIX JIBYMA
MPAMBIMH, TP OBEJIEHHbIMH Yep €3 MPOH3BOIBHY K0 TOYKY ITapasulelbHO AaHHbIM. O4YEBHHO, 3@ YIOJ ¢ MEKAY IpAMbIMH

MOKHO B3ATb YrOJl MEXAIY HX HalpaBIAlOIHMH BekTopam: S, =/, m, n,} wu §,={1,,m, n,/}, KocHHyc
KOTOP Or'0 MOKHO HaTH 110 (hopMy JIe:
LI, +mm, +nn,

cosEp =X

VI tmy gyl +ms s

A =X, Y=V 2=z _
E = = H IUIOCKOCThIO AXx + By + Cz + D = 0 Oyzem Ha3bIBaTh
I i

1000 H3 JIBYX CMEKHBIX YITI0B, 00pa30BaHHBIX TIPAMOI H €€ MPOoeKIHEH Ha ITJIOCKOCTh.

| AL+ Bm + Ch |

NA+B +C NP +m +n

Al+Bm+Cn=0 —y cIoBHE MapaaelbHOCTH MPAMOH H IUTOCKOCTH.

A B C

T = — = — — YCIJIOBHE MNEPIIEHIHKY IAPHOCTH MPAMOH H IUTOCKOCTH.
. m

YVrinomM MEKTY IpAMOH

T
c:r:,aa'(’; — @) = 8inE =
i

Bonpocet 1 3a0 auu:
3agaua 1. BeIYHCIHTE KOCHHYC VIJIa MEXKTY TTPAMBIMH:
1 ] f.r:ji'.l—"il- 2 ‘% a.w_l;f: —3
X — v+ =z X — VoooZ -
= . z=—r+1 - - Z=—t+2
3 | TR R 1 3 I R
X — '+ z— X — P zZ —
3)1 :}j — H <4 V= 31,'12; 4)!‘: —}_’ — H V 28+ 1
I - l Z=—1+ 4 5 u -2 =z =5
. _x=1 v+2 z-1
3amaua 2. HaiTH TOUKY riepeceyeHH rpamMoH 3 = - y = 5 H IUIOCKOCTH X+V-2-3 = ().
Boripochl.

1.Kak orpeemdTh yroJ MEKIY JBYMA IPAMBIMH B IIPOCTPaHCTBE?

2. KaKoBbI Y CJIOBHA MAPAIIETBHOCTH H MEPTIEHIHKY IAPHOCTH JBY X IIP AMBIX B TP EXMEPHOM ITP OCTP aHCTBE?
3.Kak HaiTH TOYKY IIEpECeUeHHA IIPAMOH H IUTOCKOCTH B TPEXMEPHOM IMPOCTPAHCTBE?

4.CopMyHpYHTE Y CIIOBHA ITapaJJIeIbHOCTH H MepIeHIHKY IAP HOC TH TP AMOI H ITTOCKOCTH.

S. IlepedyeHn JUTEPATYPDbI, HE00XO0JHMOH /151 OCBOEHHA JHCITHILIHHbI

OcHoBHasI JIMTepaTypa:
['permmimoB, A. A. AHajmTHyecKasd reoMeTpHS. BekropHas aimreOpa. KpHBBEIE BTOPOro IopsakKa

yueOHoe mocoOne / A. A. I'pennios, T. Y. benoBa. — Mockra : Jloroc, 2004. — 128 ¢. — Pexum
noctyta: http://www.iprbookshop.ru/13004.html
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1. O0mue moJiokeHHA

CamocrosrenpHasd paborta - IUIaHHpyeMas yueOHas, yueOHO-HCCIedOBaTelIbCKasl, Hay4dHO-
HCCIeJoBaTeIbCKass paboTa CTYJIEHTOB, BBEINIONIHSEMAs BO BHeayJAHTOpPHOe (ayAHTOPHOE) BpeMs IIO
3aJIaHHIO U IPH METOAIYECKOM PYKOBOICTBE IPEIOJaBaTENISL, HO 0€3 €ro HEMOCPEICTBEHHOIO YUACTH
(IIpH 4aCTHYHOM HEIIOCPEeACTBEHHOM YYAaCTHH IIpeItoflaBaTelIsd, OCTABILIOINEM BeIVIIYIO POIb 3a
paboTOH CTYIEHTOB).

CamocTtosrenbHag padora cryaeHTOB (CPC) B BVY3e sgBIgeTcS BaXHBIM BHAOM Y4eOHOH H
HaYYHOH JIEATEIFHOCTH CTYAcHTa. CaMOCTOSITEIbHAS padoTa CTYIEHTOR HI'PAET 3HAYUTEIIFHYIO POIIb B
PERTHHIOBOH TEXHOJIIOTHH OOYUYEHHS.

CamocTosTenbHas paboTa SBISeTCS Ba)kHeHImel (OpMoOHl YCBOeHHS 3HaHHH. B Xxoje
CaMOCTOSITEIIbHON PalOTHl CTYIEHTHI YSCHSFIOT 3HAHHS IO KOHKPETHOH TeMe Y4eOHOro MarepHaria,
3aKPEIUISIOT M YTOYHSIOT VK€ H3BECTHHIE H OCBAaHBAIOT HOBBIE KaTeropud. CTalKHBasCh C
HEJIOCTATOUHO TIOHSTHBIMH BIIeMEHTAMH TEMBI, CTYIEHTBI CTPEMSICS HaXOMUTh OTBETHl HIH
(PHKCHPOBATh BOIIPOCHI JUIS IIOCTAHOBKH H YSCHEHHS HX Ha KOHCYIIBTAI[HH C ITPEIOIaBaTelIeM HIIH BO
BpeMS ITPAKTHYECKOT'O 3aHSTHSIL.

3ajaun caMOCTOSTEIIbHOH pabOTEl COCTOSAT B CIEAYIOIEM:

1. Pa3sBUTE TOrHM4YeCcKOe U alTOPHTMHYECKOE MBIIIUIEHHE.

2. BripaGoraTrs MepBHYHBIE HABBIKH MaTeéMaTHUYECKOrO HCCIEJOBAaHHS IIPHKIIaJHBEIX BOIIPOCOB.

3. BrrpaboraTk HAaBBIKH JOBEICHHS PEMIEHHSA 3alauyd O TIPHEMIEMOIO IIPAKTHYECKOIO
pe3ylbTara — 4HCIIa, I'padHKa, TOYHOIO KadeCTBEHHOI'O BBIBOJAa C IIPHMEHEHHEM aJeKBaTHBIX
BBIYHCIIHTEIBHBIX CPEJICTB, TAOIMII, CIIPABOYHHKOBR.

4. BripaboTarh YMeHHE CaMOCTOSTEIIPHO pa3zbHuparhCd B MaTeMaTHYECKOM allIiapare,
IIPHMEHIEMOM B JIMTEPATYPE, CBSI3AHHOH CO CIIEI[HAIILHOCTBIO CTY/ICHTA.

5. Hayuures onepuporars aOCTpakKTHBIMH OOBEKTaMH M aJcKBAaTHO  VIIOTPeOIIATh
MaTeEMaTHUYECKHE TIOHSTHS M CHMBOIBI JUJI1 BBIpAXKEHHS KOIHYECTBEHHBIX M KaueCTBEHHBIX
OTHOIIIEHH.

CaMocrosreibHasd pabora CTyAeHTa I10 Y4eOHOH [JHCHHIUIMHE «Asmredpa» BKIIOYAEeT
IIOATOTOBKY K IPAaKTHYECKHM 3aHSITHSIM M BBIIIOTHEHHE IPAKTHUYECKHX 3aJ[aHHI, CaMOCTOSTEIIBLHOE
H3YUeHHE TeM Y4eOHOrO MaTepHaia II0 PEKOMEHIYEMOH IIHTepaType H C HCIIOIb30BAHHEM
HH()OPMAI[HOHHEIX PECYPCOB.

(lanranTnaramaad nafnTa TTn muetromrmumre ¢ eoMeTDH I HalTpaBJIEHA Ha ODMHDORBAHIE
OJOKYMEHT NoarnncAH P (1) PMHP

| SNEKTPOHHOW NOAMUCHIO
'Ceptucbukat: 12000002A633E3D113AD425FB50002000002A6
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HHIHKATOPOB
OIIK-1: CrmocodeH N/I-1onx1 3HAaKOM ¢ OCHOBaMH | [IpHMeHSeT  €CTeCTBEHHOHAVYHBIE U
IIPHMEHSTH MaTeMaTHKH, (H3MKH, | OOINeHHKeHEepHbIe  3HAHMS,  METOJIBI
€CTECTBEHHOHAYYHBIE | BRIYHCIIMTEIBHOH TEXHHMKH H | MAaTeMaTHYeCKOIO  MOJESIIHPOBAHHS B
H OOIIEHH KEHEPHEBIE IIPOrPaMMHPOBAHHSL. Ipo(pecCHOHATLHOH JIeSTeIbHOCTH.
3HAHH L, METOJIBI N-20nx1 Perraer
MaTEMaTHYECKOIO CTaHIapTHBIE
aHalH3a H nmpoeccCHOHATBHBIE 3aJadH C
MO eIIHPOBAHHA, IIPHMeHEHHEM
TEOPETHYECKOr O 1 €CTECTBEHHOHAYYHBIX H
SKCIIEPHMEHTAJIBHOIO | OOINEMHKEHEPHBIX  3HAHII,
HCCIIEOBAHH S B METOLOB MaTEMaTHYECKOrO
mpode cCHOHATBLHOM aHalIH3a M MOJIeTTHPOBAaHH 5.
IeSTeIIbHOCTH

2. Hean u 3232498 CAMOCTOATEIHLHOH PA00ThI

Beayimas e opraHu3aiii H ocyiecTBiIeHHSI CPC coBItagaeT ¢ 1enbro 00yUYeHHS CTYIeHTa —
¢opmupoBaHHe HaOopa OOIeHayYHBIX, Mpo(eCCHOHAIBHEIX M CIEIHAIBHBIX KOMIIETEHI[HI
Oyayiiero 6akaaaBpa IT0 COOTBETCTBYIOIIEMY HaITPaBIEHIIO ITOATOTOBKH

[Ipn opranmzaipin CPC BaXKHBIM H HEOOXOJHMBIM YCIOBHEM CTAHOBSATCSA (POPMHPOBAHHE
YMEHHS CaMOCTOSTEIIbHOH PaboThl I ITPHOOPETEHHS 3HAHMH, HABRIKOB H  BO3MOKHOCTH
OpraHM3anuyd y4yeOHOH H HAYYHOH JeSTeIbHOCTH. llenpro camMocTOSATEIbHOH paloThl CTYAEHTOB
SIBJIIETCS OBIIaficHHe (PYHAaMeHTaJIbHBIMH 3HAHHSMH, ITpogeCCHOHAIbHBIMH YMEHHSMH H HaBBIKAMH
HESTEIIPHOCTH IO  IPO(IIIO, OIBITOM  TBOPYECKOH,  HCCIIEJOBAaTEIbCKOH  JeSTEIIEHOCTH.
CamocTosrelbHag padoTa CTYAEHTOB CIIOCOOCTBYET Pa3sBHTHIO CAMOCTOSITEIIBHOCTH, OTBETCTBEHHOCTH
H OPraHH30BAaHHOCTH, TBOPYECKOr O IOAXO0Ja K PEIIEHHIO ITpo0jieM yuyeOHOro M ITpo(eCCHOHAIBHOIO
YPOBHSL.

Sagadyanvii CPC IBISIIOTCS:
- CHCTEMATH3AI[MS H 3aKpeIlIeHHE ITONYUYEHHBIX TEOPETHYECKHX 3HAHHH H IIPAKTHYECKIX
YMEHHI CTYAEHTOB,

- VIIIyOlleHHE H paclIHpeHHe TEOPETHYECKHX 3HAHHIH,

- (popMHpOBaHHE yMEHHH  HCIIOIb30BaTh HOPMATHBHYIO, IIPAaBOBYIO, CITPAaBOYHYIO

TOKYMEHTAIIHIO H CIIEIHAIbHYIO THTEPaTypYy,

- pasBHTHE IIO3HABATEIIbHBIX CIIOCOOHOCTEH H AaKTHBHOCTH CTYJEHTOB. TBOPYECKOH

HHHI[HATHBEI, CAMOCTOSITEIIbHOCTH, OTBETCTBEHHOCTH H OPraHH30BaHHOCTH,

- (OpMHpPOBaHHE CaMOCTOSTEIIBHOCTH MBIINIEHHS, CIIOCOOHOCTEH K CaMOpPa3BHTHIO,
NOKYMEHT NOAMNUCAH

! SNEKTPOHHOW NOAMACHIO
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3aHSTHH Ha CEMITHApPdXx, Ha ITPAKTHYCCKIX H HﬂﬁﬂpﬂTﬂpI{BIK 3aFTHAX, TIPH HAIIHCAHIIT KYPCOBBIX H



BBIITYCKHOH KBaIH()HKAI[HOHHOH pPaboT, g 3(PQeKTHBHOH IOATOTOBKH K HTOIOBBIM 3ayeTaM H

IK3dMCHAM.
3. TexHoJi0rHYeCK A KapTa CaMOCTOHT eJIbHOH pﬂﬁﬂThl CTYIACHTA
O0BbeM 4YacoB, B TOM YHCIIE
Koyt Bun neaTenbHOCTH (2cp.)
CTYIEHTOB CpencTBa H
peam3yeMbIX KoHTakTHas
.. TEXHOJIOTHH
K OMITEeTeHL[HI OLIEHIH CPC paboTa ¢ Beero
I1p er10/laBaTe
JIEM
2 cemMecCTp
OIIK-1 IloaroToBka K JIeKLIHAM KonmruiekT 2,16 0,24 2.4
(1110-1,2) 3a7aHHH H
BOITPOCOB I10
TEMaM
IHCLIHIUTHHEI
OI'IK-1 IToaroToBka K KonruiekT
(M1-1,2) MpaKTHYeCKHM paboTaMm 3a7aHHi |
BOITPOCOB I10 432 048 48
TEMaM
IHCLIHTUTHHEI
OIIK-1 CaMoC TOATENRHOE H3YUEHHE Komruiexr
(1111-1,2) JHTEPaTyphbI 10 Temam 1-9 3a7aHHH H
BOITPOCOB I10 47,52 5,28 52.8
TEMaM
ITHCLIHTUTHHEI
Hroro 3a 2 cemecTp 54 6 60
Hroro 54 6 60

4.1]0])!1[[(][{ BLINOJIHEHHS CaAMOCTOSAT €JIbHOH pﬂﬁﬂ'l'bl CTYACHTOM

4. 1. Memoouueckile pexomenoayiil no pabome ¢ y4ebHoil numepamypoil

IIpn pabore ¢ KHHTOH HEOOXOAHMO ITOA00paTh IHTEPATYPY, HAYUHTHCS ITPABIWIBHO €€ YHTaTh,
BecTH 3armcH. JIng 1ogbopa JHTepaTyphl B OHONHOTEKe HCIIONB3VIOTCS al(paBHTHBIM H
CHCTEMATHYE CKHI KaTaJIOTH.

Ba)XHO TIOMHHTH, YTO palfMOHAIBbHBIE HABBIKH PabOTHI ¢ KHHMIOH - 3TO BCerja OONbIIas
SKOHOMHM I BPEMEHH H CHIL

I IpaBIBLHEIN ITOAO0P YUEOHHKOB PEKOMEHAYETCS IIPEIOAaBaTelleM, YHTAIOIHM JIEKIIHOHHBIH
Kypc. HeoOxommmas nmureparypa MoKeT OBITH TaKKe VKaszaHa B MeETOJHYECKHX pa3paboTKax II0
IaHHOMY KYPCY.

M3y4das MaTepHal 1mo yueOHHKY, CIeAYeT MEPEXOIUTH K CIIEAVIOIIEMY BOITPOCY TOIBKO ITOCIIE

ITPaBHIIBHOI'O YACHCHMA ITPCABIAVIIICIO, OIDICBIBAA Ha 6}*’ME1I‘E BCC BBIKIIAAKIT H BBIYMHCIICHIA (E TOM
OJOKYMEHT NoAarncAH

1 ANEKTPOHHOW noanuceio HH JaHBI I CAaMOCTOATCIIBHOT O EBIED,I[&).
Ceptuchmkar: 12000002A633E3D113AD425FBS0002000002A6
Bnapened;: [lebayxoea TaTeAHa AnekcaHgpoeHa /10 H BaXHYIO POIIb HI'PACT CaMOCTOATCI/IbHAA
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Oco0oe BHHMaHHE CIeAVeT OOpaTHTh Ha OIMpPEe/IEHHE OCHOBHBIX ITOHATHH Kypca. CTYIEHT
IOIDKEH TTOAPOOHO pazOHpaTh ITPHMEPEI, KOTOPBIE IIOSCHSIIOT TaKHe OIPeJelIEHHS, H YMETh CTPOHTH
aHAJIOTHYHBIE TIPHMEPEI CaMOCTOSTENbHO. Hy:KHO J0OHBATBHCS TOYHOIO ITPEACTABIIEHHS O TOM, YTO
H3y4yaelb. [I0Ne3HO COCTaBIIIThL OIOPHBIE KOHCHEKTHI. [IpH H3yUeHHMH MaTepHala 10 YYeOHHKY
MOJIe3HO B TeTpagH (Ha CIIENHAJIbHO OTBEJEHHBIX IIOJISX) JOIIONMHATh KOHCIIEKT JIEKIpii. Tam ke
CIIeYET OTMEeYaTh BOIMPOCH, BEIJACIIEHHEIE CTYIEHTOM JJI1 KOHCYIIBTAI[HH C IPEITOJaBaTEIIEM.

BRIBOEL, TTOTYUYEHHBIE B PE3YIIbTATE H3YUEHHS, PEKOMEHIYETCS B KOHCIIEKTE BEIJIEIISTH, UTOORI
OHH ITPH ITEPEUHTHIBAHNH 3aITHCEH JIYUIIE 3aIIOMHHAIIHCE.

OITBIT ITOKA3BIBAET, YTO MHOTHM CTYZEeHTaM ITOMOraeT COCTABJIIEHHE JIHMCTa OIOPHBIX CHTHAJIOB,
coJZleprKaIllero BaXKHeHIITHe M HaHOollee 4YacTO YIIOTpeOnsgeMble (DOPMYIIBI H IIOHATHS. TakoH IHCT
ITOMOraeT 3allOMHHTh (OPMYIBI, OCHOBHBIE ITOJOKEHHS JIEKI[MH, a TaK)Ke MOXKET CIIYKHTh
IIOCTOSIHHBIM CITPaBOYHHKOM JJISI CTYAECHTA.

YTeHHe HAY4YHOI'O TEKCTa SBISETCS YaCThIO ITO3HABATEILHONH eATEIIBHOCTH. Ee Ienmp —
H3BJIEYEHHE H3 TeKCTa HeoOXOXMMOH HH(opmaimr. OT TOro Ha CKOJIBKO OCO3HAHHA YHTAFOIIHM
coOCTBEHHAsI BHYTPEHHSS YCTaHOBKA ITPH OOpallleHHH K ITe4aTHOMY CIIOBY (HAHTH HYKHBIE CBEJIeHHS,
YCBOHTHh HH()OPMAIIHIO ITOIHOCTHIO HIH YaCTHYHO, KPHTHYECKH ITPOaHAIM3HPOBAaTh MaTepHal H T.II.)
BO MHOT'OM 33aBHCHT 3()(pEKTHBHOCTEH OCYHIECTRILIEMOr O JEHCTBHAL

BRIZIETISIOT uembipe 0CHO6HbBIE YCMAHO6KU 6 UMEHUI HAYYUHO20 MeKcmda.

HH()OPMAaIHOHHO-ITIOHCKOBHIH (3aJjauya — HAHTH, BBIAEIHTh HCKOMYIO HH()OPMAIIHIO )

yCBaHBaromas (YCHIHS YHTATellsl HalpaBIIeHbl Ha TO, YTOOBI KaK MOKHO ITOJIHEE OCO3HATh H
3aIlOMHHTh KaK CAMH CBeJIEHHS H3IaracMble aBTOPOM, TaK H BCIO JIOTHKY €0 PacCyKIeHHH)

aHAINTHKO-KPHTHYECKass (YHTAaTenh CTPEMHTCS KPHTHYECKH OCMBICIHTR  MaTepHall,
IIPOAHAIIH3HPOBAB €0, OIPEAEIIMB CBOE OTHOIIEHHE K HEMY)

TBOpYeCKas (CO3MaeT Yy YMTATENS FOTOBHOCThE B TOM HIIM HHOM BHJIE€ — KaK OTIIPABHOH ITYHKT
IUIS CBOMX PacCyKIeHMH, KaKk o0pa3 JJIs AeHCTBHS II0 aHAIIOTHMH M T.II. — HCIIONb30BATh CYKIECHHS
aBTOpPa, XOJ €ro MEBICIEH, pe3yibTaT HaOMoAeHHd, Pa3palOTaHHYI0 METOMHUKY, MOIIOIHHTL HX,

MOJIBEPrHYTh HOBOIT IIPOBEPKE).

4.2. Memoouueckiie pexomeHOayLil N0 NOO20MO0BKe K NPAKMUYECKUM 3AHAMUAM

,HJIH TOI'O UYTOOBI IPAKTHYCCKHC 3dHATHA ITPHHOCIHIIM MaKCHMAJIbHYIO IIOJIb3Y, HeO0OXOMHMO
ITOMHHTE, HTO YIIPAKHEHHE H PCHICHIC 3dad4aY ITPOBOJATCH IO BEITHTAHHOMY H4A JICKIITIX MdTCPHAIIY H
CBA3dHBI, KdK ITPABHIIO, C ACTAJIbHBIM pﬂSﬁDpDM OTACJIBHBIX BOIIPOCOB JICKITHOHHOI'O KYPCa. CHE,[[}"ET

ITOMYEDKHVTL. HTO TOIRKO TTOCIHE VCBOEHHSA JITEKTTHOHHOI'O MATCpPHAIIa C OHPEI[EHEHHGﬁ TOYKIT 3PCHILA

NOKYMEHT NOANMUCAH
| SNEKTPOHHOW NOAMNMCHIO HSIX) OH OyIeT 3aKpeIlISThCS Ha ITpaKTHYeCKHX
CepTucbukar: 12000002A633E3D113AD425FB50002000002A6
rBnapeneu: Webzyxopa TatbAaHa AnekcaHapoBHa JIEKIIHOHHOI'O0 MaTepHala, TaK H ¢ ITIOMOIIBIO

|Hencrautenen: ¢20.08.2021 no 20.08.2022 YCIIOBHAX CTYJAEHT HE TOIBKO XOPOIIQ YCBOHT



MaTEpHAIL, HO M HaY4YHTCS IIPHMEHSATh €0 Ha IMPaKTHKE, a TaKKe ITOIYYHT JOIIOIHHTEIbHEIN CTHMYII
(M 5TO O4YeHb BAKHO) JIJISI aKTHBHOH ITPOPAa0OTKH JIEKITHH.

CiemyeT IIOMHHTb, YTO PEIIeHHe KaXAoH Yy4eOHOH 3aJadyd JOIDKHO JOBOJHTBLCS O
OKOHYATEIFHOIrO JIOTHYECKOI'O OTBETa, KOTOPOro TpedyeT YCIOBHE, H II0 BO3MOKHOCTH C BBIBOJOM.
[TomydyeHHBIH OTBET cllefyeT IPOBEPHTHL CIIocO0aMH, BEITEKAIOIHMH H3 CYINECTBa JAHHOH 3aJlavH.
[Tone3Ho Takke (eCIHM BO3MOKHO) pellaTh HECKOIBKHMH CITOCOOAMH H CPaBHHTh ITOTY4YEHHBIE
pe3ynbeTaThl. PeleHre 3aa4 JaHHOIO THITAa HY’KHO ITPOAOJIKaTh A0 IMPHOOPETEHHS TBEPABIX HABBIKOB

B HX PCHOICHHH.

4.3. Memoouueckiie pexomeHoay il o camonpoeepke 3HAaAHLLL

[Tocre n3y4yeHHS OIpeJelleHHOM TeMEI IT0 3aIHCcsaM B KOHCIIEKTEe H YUeOHHKY, a TaKXKe PeIleHHS
JOCTAaTOYHOI'0 KOIHYECTBA COOTBETCTBYIOINHX 3aJjady Ha ITPAaKTHYECKHX 3aHSATHSIX H CaMOCTOSTEIIBHO
CTYAEHTY PEKOMEeHAYEeTCS, ITPOBECTH CAMOIIPOBEPKY YCBOSHHBIX 3HAHHIL, OTBETHB Ha KOHTPOIIBHBIE
BOITPOCKHI IT0 H3YYEHHOH TEME.

B cirydyae HeOOXOAHMOCTH HYKHO €Ill€ pa3 BHHMAaTelIbHO pa300paThbCcs B MaTePHAIIE.

HMHorma HemocTaTOYHOCTH YCBOEHHS TOIO HIIM HHOTO BOIIPOCA BBISCHSETCS TOJBKO ITPH
H3y4YeHHH JalbHEHINero MarepHala. B »ToM ciydyae HaJ0 BEpPHYThCS Has3al H IIOBTOPHTH IDIOXO
YCBOEHHBIH MaTepHall. BaKHbIH KpHTepPHH YCBOEHHS TEOPETHYECKOI'O MaTepHaja - YMEHHE pellaTh
3aJauydl MM IIPOHTH TeCTHPOBAHHE IO NPOHAEHHOMY MaTepHaly. OJHAKO CIEQyeT ITOMHHTB, 4YTO
NIPaBWIIBHOE pEIIEHHEe 3aJadydH MOKeT IIOINYYHTBCS B Pe3ylbTale IIPHMeHEHHS MeXaHHYECKH

3ay4eHHBIX (DOpMYII Oe3 IIOHMMAHHS CYIIIHOCTH TE€OPETHYECKHX ITOTOKEHHIH.

S.KoHTpoJIb caMOCTOATEILHOH PA0OTHI CTY/IEHT OB

B paMmKax peHTHHTOBOH CHCTEMEI YCIIEBAEMOCTh CTYJACHTOB ITO KaKIOH IHCI[HIUIHHE
OLIEHHBAETCS B XOJI¢ TEKYII[Er0 KOHTPOIS M IPOMEKYTOUYHOH aTTeCTallH.
Texkymun KOHTpoJIb

PeHTHHroBasi OeHKA 3HAHUH CTYAEHT A

Ne BH eATenbHOCTH CTY IEHTOB CpokH KomiuecTBO
/1 BbITTOJIH €HHA OaroB
1. IIpaxkTH4YECKOE 3aHATHE 5 5 HeneA 15
2. IIpaxkmH4ueckoe 3aHATHE 10 10 Hemens 20
3. IIpaxkmHueckoe 3aHATHE 15 15 Hemens 20
IHtoro 3a 2 cemecTp 38
Hroro 35
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OTHH KOHTPOJIb YCTAHABIHBACTCA PdBHBIM 5.

|AeicTenTenex: ¢ 20,08.2021no 20.08.2022 HBIM, €CJIH CTYJIEHT ITOJIYYHII 38 HET'O HEe MeHee
00% OT YCTAaHOBJIEHHOIO IS HTOr0 KOHTPOIS MaKCHMAJIbHOro ©Oarura. PeWTHHrOBRIN Oaini,



BBEICTABIIEMEI CTYJIEHTY 3a TeKylllee KOHTPOIBHOE MEPOIIPHSATHE, CHAHHOE CTYJAEHIOM B
yCTaHOBRJIEHHBIE TPa(QPHKOM KOHTPOJIbHBIX MEPOITPHSATHH CPOKH, OIPEJEIIeTCS CIeAYIOIHIM 00pa30oM:

Ypoeers evinonnernus konmpoasrnozo | Peiimunzoeniii 0ann (6 % om MaKcUMAIBbHOZO
3A0aHUA danna 3a KOHmMpoJibHoe 3a0 aHue)
Omauynulil 100
Xopoutuii 80
Yooenemeopumenvhuiii 60
Heyooenemeopumensuoiii 0
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