[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHbopmaums o Bnagenbue:

®KO: Leb3yxosa TatbsiHa AnekcaHapoBHa

LlomxHocTb: [upekTop Msturopckoro uHctutyta (Gunman) CeBepo-Kaskasckoro
(efepanbHOro yHMBepcuTeTa

[arta nognucanus: 19.07.2023 11:05:00

YHUKanbHbI MPOrpaMMHbIA KIKOY:
d74ce93cd40e39275c3ba2f58486412a1c8ef96f

MHWHHUCTEPCTBO HAYKHW M BbICIHIEI'O OBPA3OBAHWA PO

OEJIEPAJIBHOE I'OCY JIAPCTBEHHOE ABTOHOMHOE OBPA3OBATEJIbBHOE
YYUPEXJIEHHWE BBICHIET'O OBPA3OBAHI A

«CEBEPO-KABKA3CKHH ®EJJEPAJTBHBIN YHUBEPCUTET»

[Tsaturopckuiit vHCTUTYT (punuan) CKOY

MeToanuecKue YKa3aHuA

1O BBIMIOJIHCHUIO MIPAKTHUECKUX padoT
MO JUCLIUILINHE
«I'eomeTpusi»
mis HanpaBiacHus moarotoBku 09.03.02 MudopmaimoHHbIe CHCTEMBI H TEXHOJIOTHH
HaIIpaBJIeHHOCTH (TMpoduns) MHpopMaImoHHEIE CHCTEMEI M TEXHOJIOTHH 00padOTKH
(P POBOro KOHTEHTA

IIaTuropck
2023

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



COJEPKAHUE

BBEJIEHUWE

1. Tlens v 3a1a4un U3yUeHUS JUCITUTTIMHBI
2. OGopy/10BaHHE U MaTePH alibl

3. HanMeHOBaHHe TIpaKkTHUECKUX padboT
4, CoepkaHue IMpakTHYECKUX padoT
[Tpaktudeckas padora Nel
[TpakTHueckas padbora Ne2
[Tpaktuueckast pabora Ne3
[TpakTHueckas padora Ned
[TpakTHdeckad padorta Ne3
[Tpaktudeckas pabora Neb
[TpakTHueckas pabora Ne7
[Tpaktuueckast pabora Ne§
[TpakTHdeckas pabora Ne 9
[Tpaktuueckast pabora Ne 10
[TpakTnueckas pabora Ne 11
[Tpaktuueckast pabora Ne 12
[Tpaktuueckast padora Ne 13
[TpakTnueckad pabora Ne 14
[Tpaktuueckas padora Ne 15
[TpakTnueckag pabora Ne 16

5. [lepeueHs muTeparyphl, HEOOXOIUMOH JIJi U3YUEHHUS JTUCIIHIITHHEI

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023

b =R B v e R e T .~ S~ B

—_ = e e e e e e
SO =1 N h h bl b = = WD



BBE/JIEHUE

1. Hens ¥ 32124l H3Y4YeHHS THCIIHILTHHbI

Llens mucnummuser: (QopmupoBanne Habopa o0o0mEenpo(eCcCHOHATBHBIX KOMMOETEHIAN
Oakanaspa mo HanpasiaeHmo moarotToBku 09.03.02 «udopmarmoHHBIE CHCTEMBI M TEXHOJIOT ).

3amauu OCBOEHUS TUCHMILIMHEL: (DOPMUPOBAHUE MIPEACTABIEHUMN O POIU U MECTE MATEMATHKH
B COBPEMEHHOM MHPE, OTANAX Pa3BUTHA, YHUBEPCANBHOCTH €€ MNOHATHN W NPEICTABICHUM,
(popMHPOBAHNE YMEHUN KOHCTPYUPOBAHUA U AHAIN3d MATEMATHIECKUX MOIENEH OOBEKTOB, CUCTEM U
OpPOLIECCOB MPH PEMIEHUM 3a4ad, CBA3AHHEIX CO c(pepou Oyaymien npo(ecCuOHATEHON AEATEIbHOCTH;
OBJIAEHUE HABBIKAMHM TOYHOTO M CKATOTO BBIPAKEHUA MATEMATHYECKOM MBICIM B YCTHOM H
MUCBMEHHOM HW3JIOKEHUH, C MCMHOJb30BAHMEM COOTBETCTBYIONIEH CHMBOJIHMKH, TEOPETHUUECKOTO H
HYKCIEPUMEHTAIBLHOTO UCCAEN0BAHUA B PO (PECCHOHAITEHOMN IEATENBHOCTH.

2. ObdopynoRaHHe H MATEePHAJIbI
[Tpaktrueckue paborer mo aucuumuimHe «l'eoMeTpus» mpoBOAATCA B y4€OHOM aAyAUTOPHUHU C

MyJIbTUMEINA 000PyI0BAHUEM: MIPOEKTOP, KOMIOBIOTED, SKPAH HACTEHHBIH.

3. HanMeHOBaHHE NPAKTHYECKHX padoT

No HaunmenoBanue T€M OUCHUANIIMHEL, UX KPATKOE O0reM M3 aux
Tembr COJIEpIKaHNe JACOB MPaKTU4 eCKas
ITUCIT MOIrOTOBKA, 4aCOB
1503 M1; |

HEI

2 cemecTp
| OCHOBHBIE TIPWIOKEHUA METOJA KOOpAWMHAT Ha 3 3
[IOCKOCTH.
[IpeoOpazoBanme CUCTEMBI KOOPIMHAT.
2 [Tpsmas nuHMA HA IDIOCKOCTH: YPABHEHHE MPAMOU C 3 3

yrAOBEIM  KOA((uumenronm;  obmiee  ypaBHEHHE
OpsAMOM; YPABHEHUE TMPAMOW, MPOXOIAMIEH dYepe3
NAHHYI0 TOYKY B JAHHOM HAIPABJICHHUHM, YPAaBHEHHE
OpsAMOM, TPOXOIAMIEH dYepe3 OBE [JaHHBIE TOUKH;
YpaBHEHHUE NPAMOM B OTPE3KaAX.

3 Yron  Mexay ~— OByMA — NPIMBIMHA. Y CIOBHA 3 3
NApPAUIENTBHOCTH M NEPHNEHIMKYJHAPHOCTH  OBYX
MPAMEIX.
PaccTosaHmue 0T TOUKH A0 OPAMOI.
o KpuBsie BTOpPOro nopsgka. 3 3
OKpPYKHOCTB. DJUTHUIIC.
& | TunepGoopEipedime 3 3
Ceprududai D OBHEE: SHHR SHVEH K BBOPOEO TTOPAIKA.
Bndeneut OBRTBEYPABHEAPRCTIAORROCTH. Y PABHEHHUE IO CKOCTH 3 3
B oTpe3kax. HopmansHO€E ypaBHEHHE TIITOCKOCTH.
OefgrevtandP aC'@roAtiae 0A0FOEKH 10 TUTOCKOCTH. 3 3

Yrom  Mexay  OByMs  IUIOCKOCTAMH. Y CIOBHA




OAPAUIENPHOCTH W NEPHEHIUKYISPHOCTH  JBYX
IUIOCKOCTEH.

7 [Tapamerpuueckne ¥  KAHOHMYECKUE  yPABHEHMA 1,5 1,5
OpAMOU. YPAaBHEHUA MPAMOM, MPOXOIANIEH UEPE3 ABE
TOoukd. O0Ne ypaBHEHHUA OPIMOH.

8 Yron mexay IByMs MpAMBIMA. PaccTosHUE OT TOYKH 1.5 1.5
oo npaMmou. Kparuaiiniee pacCTOAHME MEKAY OBYMS
IPAMBIMHA. Y TOJI MEXKAY IIPAMOM U ILIOCKOCTBIO.

Hrtoro 3a 2 cemecTp 24 24

4. Coaep:xaHue NpakTHYECKHX padoT
Ilpaxmuyeckoe 3anamue 1-2,
OcHoHbBIC NPUTONCEH UA MEMOOA KOOPOUHAM HA NIIOCKOCHIU U 6 NPOCI DAHCEE.
Ipeoopazosanue cucmemsl KOOpOUHAM.
Iens: chopMupoBaTE NpECTABIEHHE O KOOPJIHHATHEIX CHCTEMAX HA IVIOCKOCTH H B IPOCTPAHCTBE, O BO3MOXHOCTH HX
TpeoOpazoBaHMs B 3aBHCHMOCTH OT ITOCTABJIEHHOH 3aj]a4H
Codepxcanue:
J€KapTOBEI KOOP/IMHATEL, MOSIPHEIE KOOPIHHATEI, LIKIHHIPHIECKHE KOOP/IHHATEI, c(pepHIeCKHE KOOPIHHATEI
pPAcCTOSTHUE MEWKLY JBYMSI TOYKaMH Ha I1IJIOCKOCTH M B TPEXMEPHOM IPOCTPAHCTBE
JI€JIEHHE OTpe3Ka B JJAHHOM OTHOILIEHHH
BEIpAKEHHE IUT0IIAIH TPEYTOJILHHKA Yepe3 KOOPIHHATE] €r0 BEPILIHH
Teopemuueckaa uacms:
[[eKapTOBLI KOOPIMHATEI HA NMPAMOH, HA MJIOCKOCTH U B IIPOCTPAHCTRE.
JlekapTOBEl KOOpJIMHATEI HA IPSAMOH BBOJSATCS clIeJVIOLMM oOpazoMm: BribepeM Ha IpsIMOH oOIpejielieHHOe

HanpaBlIeHHe W HEKoTopyk Touky () (Hagalo KOOp[HHAT), Jajlee VKaxeM eJUHHUIY MacmTaba. PaccMoTpum
nmpou3BoiIbHY Todky Nf wa ocu /. JlekaproBoii koopaunHatol X Touku Jf OyjaeM Ha3eBaTe BETHIUHY

HanpasieHHoro otpeska (A7 .

Paccrosaue mexy asyms toukamu A, u M | pasno semmuune otpeska A A, | Bagras mo abeomroTHoit
enmunne, T.e. (M M) =[x, - x,

I[EE B3aHMHO IICPIICHIHKYIAPHEBIC IMTPAMEIC Gﬁpﬂj}’lﬂT JCKApTOBY MNpAMOYIOJIBHYHK CHCTCMY KOOpJIHHAT Ha
IIJIOCKOCTH. erHSUHTﬂJ]LH}’ID [MpAMYH Ha3zbIBAlOT OCBRD O.JI." HIH OCEHY ﬂﬁCHHCC, BEPTHRAIBHY O IMPAMYH HasbIBAKOT

ocelo (Vv wmm oceo opjunar. KoopiuHaTHEIE OCH pa30MBAIOT IUIOCKOCTE HA YETHIpe KBajJpaHTa. J[eKapToBhIe
koopjuHatel X u )’ Touku [/ Ha3pBaOT COOTBETCTBEHHO BEIMYMHEI HANPABIEHHEIX OTPEIKOB ()4 H (373 -

Tpu B3aUMHO MNEPIEHIHKYJISPHEIE OCH B TPEXMEPHOM MpOCTpaHcTBE ¢ o0mmM HaganoM () H eIUHOI
MaciITabHOH eHHHULEH o0pazyloT [eKapTOBY IMPSMOYTOIBHYI0 CHCTEMY KOOpPJHMHAT B TPEXMEPHOM MPOCTPAHCTBE.
VKazaHHEIE OCH COOTBETCTBEHHO HA3BIBAIOT: OCBI0 ()X WM ockio abemucc; oceto 2V WM ocel0 OpiuHAT; ocklo ()=
HJIH OCBIO AllJIMKAT.

IlycTs (34 . (9B M ¢3¢ TNPOESKUHH MPoM3BONBHOI Toukn [/ mnpoctpancta Ha ocn (Ox, v u Oz.
JIeKapTOBEIMH TIPIMOYTOJNLHEIMH KoopjuHatamu X, V| Z Touku [}f Ha3LBalOT COOTBETCTBEHHO BEJIHYHHEI
HANpPABICHHBIX OTPE3KOB () 4 . (23 U (J¢~ HobozHazator M (X, ), Z) .

[IpocTeiinye 3aa9u aHATUTHIECKOH TEOMETPHH,
1. PaccTosinie MY JIBYMSA TOYKAMH HA MJIOCKOCTH U B TPEXMEPHOM ITPOCTPAHCTBE.

a) ITycTe B IpsAMOYTOJIBHO CHCTeME KOOPUHAT Ha IVIOCKOCTH 3a/1aHsbl iBe Touku A (x,, V,) U B(x,,1,).

PaccTosHHE MEXKIY STHMH IByMs TOTKaMH: f - =(x, - ,Jrl]‘2 +(v, - ¥ ), oTkyna o :ﬂ”.“'{xj - X)) (- )

Ecitit paccMOTpeTS JIBE TOYKH, JIAHHEIC B TpexmepHoM npoctpanctee: M (x,, v,,z,) u M .(x,,y,,2,), 10
PACCTOSHHE MEXKJLY HUMH MOHO ITOJIYIHTE 110 (hOpMYJIe aHAJIOTHIHOM (PopMyJIe, T.€.

_fl ___"-'_ M.ETE' (;AHH’.-

d =(x; - X)) ot Faonon nﬁﬂmmﬂ‘l) '

Ceptudmkar:  2C0000043E9AB8B952205E7BA5006l@remiFe 0Tpeska B JAHHOM OTHOIICHHH.
SnaneneuTTy ¢1E A K 0T po Y 661 P 5 Hiane! nBe Toukn A(x,) u B(x,) unycts Toaka C'(X) , nexanias Ha Toii

Ber. AC

OGH AL, ASTUT OTRE30K A £3 (BHYEPEHHHM WM BHEIIHHM 00pa3oM B OTHOILEHHH A= Bon (B TpebyeTcs BEIpazHTE
en.C

kKoopauHaTy X Toukn (' depes KOOpIWHATEI TOUEK 4 W /3, a TaKKe uepes . .



[Tycte ciepsa Touka C (X)) nemur otpezok 45 BHYTpeHHHM 00pazoM

x, + Ax, * * —> /
Tormga x = ! = A(Il) C(I) B X
1+ 4 (x2)
[TycTh, Teleps, B IPSAMOYTOILHOMN CHCTeMe KOOpIMHAT Ha IJIOCKOCTH JJaHE! iBe Toukn A4 (X, V,) u
. . , AC

B(x,,V,) utoaka C'(x, V) et otpezok 4 /3 BHYTpeHHHM WIH BHEIHUM 00paszoM B OTHOIICHUH A = ol
Tpebyetcs Beipazuth Toukn C'(.x, V') uepes koopauHatel Touek 4 u B, a Tacke uepes A . J[ns 5T0oro npoekTHpyeM

N x, + Ax, v, + Ay,
toukn 4, B, ( naocu koopauuar. Torna, 04€BHIHO, YTO HMEIOT MECTO (POPMYIIEL: X = — “u oy =S —y =

+ + A

3. ILiomane TpeyIroJLHHKA,
[TycTe B pSAMOYTOIBHOI CHCTEME KOOPJIMHAT Ha IIOCKOCTH 3a/IaHbl BEpLIMHEI TpeyroiaeHuka A(x,, ¥, ),

B(x,,y,) u C(x,, 1;). BepazuM mwionaje TpeyroibHUKa 9epe3 KOOP/IUHATEI M0 BEPILIHH:

L[ = X V- Vs

S = iz . cDUpM}'.TIy MOHO 3alTHCATE B BHJIC OIIPCIC/IHTCIA TPCTHCIO IMOPAIKA:
XL T A, L
x|
: 1
2
x, o v, 1

[TonsgpHad crucTeMa KOOPIHHAT HA INIOCKOCTH

s Toro, 4To0BI 3aJaTh MOJSPHY KO CHCTEMY KOOPIHHAT HA MJIOCKOCTH, HAJ0 3a() MKCHPOBAaTh, BO-IIEPBLIX, TOYKY

Havala KOOpJHHAT, a BO-BTOPBIX, JY4, BRIXOIAIIHH H3 5TOH ToYKH. HeobX0oHMO Takxe olpe/IeHTh €IMHHHIHBIH OTpe30K
H MOJIOKHTENBLHOE HAlpaBJIEHHE OTCYETa YIVIa MEXIY JYI0M H OTPE3KOM, COEIHHSIOIIMM HAaYalo KOOpJHHAT ¢ KaKoH-

JTHO0 TOYKOH IUIOCKOCTH.
[TonoxeHne TOYKH HA IUIOCKOCTH 3aJaéTcs JABYyMs duciaMu. IlepBoe — paccTosHHE OT TOYKH JO Hadana KOOpJHHAT, a

BTOpOC — YI'OJI MCWKIY EHtlJHI{EHpDEﬂHHLIM JIY4O0M H OTPC3KOM, COCIHHAKIINM TOYKY H HAYaI0 KOOpIHHAT.

(P.)

OOBMHO HapaBJIEHHE OTCYETA YI1a BLIOUpAIOT MPOTHB YacoBoil cTpenku. CTangapTHoe 0003HaYeHHE KOOPIHHAT
TOYKH B IOJSIPHOH CHCTEME — (0. ). CyiecTBy0T (GopMyJIBl NMEPEXO/Ia MEXTY 3aJaHHBIMH CTaHJApTHEIM 00pazoM
JIEKapTOBOH M MOJSIPHOM cHcTeMaMU KoopAUHAT. EciiM OHUM JIpyT JIpYTY COOTBETCTBYIOT (T.€. JIOJDKHEI COBIAJATh Hadasa

KOOpJHHAT B 00€eMX CHCTeMax, Jy4 IOJSPHOM CHCTEMBI KOOPJHHAT JODKEH COBIAJATE C “IOJOKHTEIBHOH YAacThIO
ITEPBOH OCH JIEKAPTOBOH CHCTEMBL, JOKHBI OBITE OJJHHAKOBLIMH €JHUHHYHEBIE OTPE3KH ), TO

X = p-cosp,

y = p-sing.

B APYTHX CclIydasax El)DpM}JJ]BI 3aBHCAT OT IMOCTAHOBEKH 3aj]a9iH, HO ITOJNIYYHTE HX JICTKO H3 I'COMCTPpHUCCKHX
EUDEPH}KEHHH. CHWHDWI{IJDPMFH MOMWHO OCVILCSCTBIATE IMEPCXO]] MCEHIY [JBYMA CHCTCMaMH KOOP/HHAT,

mpeod aanBLIBaTI?‘i'%[ﬂEE PRI P8EEE P haBaeHis KPUBBIX H T.JL.
r;gmar 043 Rﬁlﬂ P :

epTv 2C0000 ABEBBO52205E7BAS00060000043E

Bnaneneu: llleGayxoea TaTk AnekcaHapoBHa
HHJ]HEJ]Q JeCKad | C@QEH‘:{ECI{HH CHCTEM Bl KOOPJHHAT B ITPOCTPAHCTEE

feicrentitak 1 1HATRIORKO TS BIAPOCTPAHCTBE MMTOJIOKEHHE JTHOO0H TOUKH MOKET OBIThH ONMPEIEIEHO TPEMSI KOOPIHHATAMH B
pazTHIHBIX CHCTEMAaX KOOPJMHAT, OTIMYHEBIX OT JIEKapTOBOH NMpsIMOYToJIbHOM cucTeMbl. [lmnapraeckas u cdepudeckast



CHCTEMBI KOOPJIHHAT SABIAOTCS 0000IIEHHEM 1S POCTPAHCTBA MOJISAPHOH CHCTEMBI KOOPIHHAT, KOTOpas Obula MoJpodHo
paccMOTpEHaA BEILLIE.

BreyieMm B npocTpaHcTBe To4Ky O W JIyd /, BEIXOJISIILMIA 13 ToukH O, a Takke BekTtopnz | /[, il =1 Yepes TOUKY
O MO¥HO IPOBECTH €JHHCTBEHHYI IUIOCKOCTh, IEPIEHIHKY/ISIPHYIO BEKTOPY HOpMalH. [[1s BBEJEHHSA COOTBETCTBHA
MENK/IY LHIHHPHIECKOH, c(epHIeCKOH M JIEKAPTOBOH MPAMOYIOJILHOH CHCTEMAMH KOOpJHHAT TOYKY () COBMEILAIOT C
HA9aJIoM JIEKapTOBOH IIPAMOYTOIBHOH CHCTEMBI KOOpPJHMHAT, JIYY [ — C IMOJIOXKHTEIBHBIM HallpaBIEHHEM OCH X, BEKTOpP
HOPMAJIH — € OCBIO Z.

[MwinHgpHIecKas H cepHiecKas CHCTEMbI KOOPJIHHAT MCIOIB3YIOTCA B TeX ClIydasX, KOorja ypaBHEHHe KpHBOH
HJIH NTOBEPXHOCTH B JIEKAPTOBOH ITPAMOYTOJIBHOH CHCTEME KOOPAHHAT BRINISIAT JJOCTATOYHO CJI0WHO, H ONEPALHH ¢ TAKHM
ypaBHEHHEM IPECTABISIOTCH TPY JOEMKHMH.

Z

1 [lycte OM = £, OM,=r; MM, =z;
Ecin 13 Touku M oy cTUTE neprneHukyisip MM, Ha II0CKOCTE,
TO Touka M; OyJIeT UMETE Ha IUIOCKOCTH IOJISIPHEIE KOOPIMHATEI

(Fa ';31) ]

Onpeodenenue.
[HHHIpHY €CKMMH KOOpAHHATAMH TOYKH M Ha3bIBalOTCS YHCIIA
(#. ¢, =), KOTOpBIE ONPEJIC/IIOT MOIOKEHHE TOYKH M B

IPOCTPAHCTBE.
}.’

3

Onpeodenenue.
- CepuaeckMMH KoOpAHHATaMH TO4YKH M Ha3plBalwoTCsd 4YHCIA

(,0.0,¢) . T & —yroamexay OM u ocelo z.

Cea3b YUIUHOPUUECKUX U NPAMOY20IbHBIX OCKAPIMOGLIX KOO POUHAM MOUKU
z =z x=rcos¥’; y =rsin¢’;
X . v R 2
= Sing =—— A=V E S
1'\!' X0+ ..]J_ 1"nl' XT ..} &

COS¢ =
Cea3b cehepuueckux u npamoyzolbHbIX OCKAPMOBLIX KOOPOUHAM MOYKU

x =psindcosy, y =psidsing, z =pcosl/,
= \

o :"'-."II":[:: +__'|,-"j +z, COsf = . = [ ——

(.. 2 2
Y A o E A

Bonpocer u 3adauu:
3ajaga 1. HailTi TOYKY, CHMMETPHIHYIO TOYKE M (- 3.1) otHocurensno Hagana KOOp/IMHAT.

3agaga 2. JlokazaTk, 4TO TpeYTroisHUK ¢ BepmmHamu (- 1,3), B(2.,- 1), C'(3.,3) asnserca pasHOOEIpeHHEIM.

3amaga 3. J[aHe! J[BE IMPOTHBOMNOJIOKHEIE BepuHHel kBagpata ~1(- 1,1) u C(2.0) . Haiitn KoopquHATEI IBYX IpYIrHX
BEPILIHH.

3ajaga 4. HailTH KOOpIMHATEI [IEHTPA TSHKECTH CHCTEMBI JIBYX MaTepuanbHeix Touek A7, (x,,1,) u M,(x,,1,) .8

KOTOPBIX COCPENOTOYEHR] MACCEl #7227, W F¥1, .

3agada 5. JlaHel BEPIIHHEI OJJHOPOJHOTO MPOBOIOYHOrO TpeyroaeHuka: A(-1,3), B(2, -1), C (-2, 3). Onpenenurts LHEHTP
TsoKeCTH TpeyronsHuKka ABC,

3agada 7. laHel BeplIMHBEI OJHOPOJHOH 4HeThIpeXyroieHOH mmacTHHKH: A(-1, 1), B(3, -1), C(2, 2), H(-2, -2). Haiiti
KOOpJJHHATEI LIEHTPA THKECTH HTOH IIITACTHHKH.

3Jagaga 8. JlaHel BeplUMHEI TpeyroisHHKa A(2; -3), B(l; -2), C(4:7). Haittu Touky mnepecedeHus: co cTopoHoH AC
OHCCEKTPHCEI €r0 BHY TPEHHET O YIUIa ITPH BeplinHe B.

BUHPUGBIZ AOKYMEHT NOANMWUCAH

1. ,I[ercapmnﬁﬁ%ﬁﬁ%‘i‘ﬁﬂﬂﬁﬂ@ JIMHATEI HA IJIOCKOCTH H B TPEXMEPHOM ITPOCTPAHCTBE.
FoePTdrEy & 5 E’Pfgi’qu (26 05¥ 5 MPSAMOYTOJIEHOT CHCTEME KOOpPHHAT.
na,u,enﬂ.l,: lleGayxoea TaTeaAHa AnexkcaHpoBHa
. aK HaX OJIAT PACCTOSTHHE MEXKIY JBYMS TOYKAMH?
4. Harmumte (GopMy el IeJIeHHs 0Tpeska B JaHHOM OTHOIICHHH.
ReicraifpeeR{ANILITP aBISHHBITS 0TPe3Ka HA OCH KOOP/THHAT.
6. BrIpaxkeHHe MIoma M NpgaMoyroJIEHUKA Yepe3 KOOpIHHATEI BEPIIIHH.,

7. HDJIHPHLIE KOOpJIHHATEI TOYKH HA IIJIOCKOCTH. CBs3L C MpAMOYTOJBEHBEIMH KOOPIHHATAMH.



Hpaxmuueckoe 3auamue 3-4,
Hpamaa nuHuA HA RNAOCKOCMU: YPAGHEHUE NPAMOU C Y2106bIM KOIPhuyuenmom; oduiee ypaguenue npamoi;
ypasHenue npamou, npoxooauen yepes OAHHYI MOYKY 6 OAHHOM HANPAGACHUU; YPAGHEHUE NPAMOI, HPOXOOAell
yepes 0ge OAHHLIC MOYKU; YPUAGHEHUE NPAMOIL 6 OMpPe3KaX.
Ifenv: cpopMHpOBATE IMPEJCTAaBIEHHE O BOZMOWKHBIX cliocobax 3ajJaHus NMpAMOH Ha IIOCKOCTH, BbIpaboTaTh yMEHHE
BEIOHpATh COOTBETCTBYIOLLEE YpaBHEHHE [IJ1s1 KOHKPETHOH 3a/1a4H
Coodepncanue:
ypaBHEHHE IIPAMOH ¢ YITIOBBIM KO3 (p(PHLIMEHTOM
obIee ypaBHEHHE MPAMOH
ypaBHEHHE ITPAMOH, MPOXOIAIIEH Yepe3 JaHHY K0 TOYKY B JJaHHOM HallpaBJIEeHHH
ypaBHEHHE ITPAMOH, MPOXOAILEH Yepes JIBe JJaHHbIE TOYKH
ypaBHEHHE ITPAMOH B OTpe3Kax
Teopemuueckaa uacms:

B jgexapToBoH cHcTeMe KOOpIAHHAT Ha IUIOCKOCTH Kaas NpsaMast ornpejenseTcs ypaBHEeHHeM |—il cTeneHH H,
0bpaTHO, KakJjo€e YpaBHeHHE | 1 cTelmeHH onpejiensaeT NpaMyIo.

VpasHenue npsmoil ¢ yrnioBeM kosdduimentom: y=kx+b, rge k — yrinosoit kosdpduument mpsmoid, b —
HavYalbHasl OpJIHHATA.

[Tpumep: HamucaTe ypaBHeHHE MPAMOH, MPOXOJILIEH depe3s ToUKY My(-2, 1) 1 obdpazyrolleH ¢ mpsaMon 3x —y + 2
= () yron e 45°,

Perenue.

YpaBHeHHE ITPSAMOH, MPOXOAIIeH Yepes3 TOUKY M. (x.,v,) HMEET BH]I:

V—yo =ki(x —xg), Te. vy — 1 =ki(x +2)

B paBeHcTBE HEOOXOJUMO ONpPEEIHTE YIIOBOH Kos(hduumeHT k. st 5TOro BOCHMONB3YEMCSL YCIOBHEM, YTO
HcKoMast npsiMasi obpazyer ¢ JaHHOH npsiMoil 3x—y+2=0 yroxa B 45°. YrioBoil kosppHULUEHT JaHHON npsMoit &k, = 3
Torma umeeM:

1
otkyna I + 3k, = 3 — k), v k; =§ . [Mojcrasus k; = E , MOJyduM: y — [ = (x + 2) win x — 2y + 4 = () — UICKOMOE

|
>
-
ypaBHEHHE IIPSIMOIL.

Obuee ypasHeHue npsamoii: Ax+By+C=0, rae A, B, C — nmpouzBoiieHEIe yucna. OgeByHO, A H B He MOTyT OBITE
OJIHOBPEMEHHO PABHEI HYJIHO.

e 'r ulj e
VpaBHeHnue npamoii B oTpeskax: — +— =1, rjge a, b — BEIWYMHEI OTPE3KOB, OTCEKAeMEIX IPSAMOI Ha
d

KOOpJHHATHEIX OCHAX.
3aMedaHue, HpHMElH JJHHHA B OTpC3Kax OTCCKAcT OT KOOpPJIHHATHOIO YIJIA I[pHMD}{'FDHLHLIﬁ TPCYTOJIEHHE,

1
IJIOIIA [k KOTOPOTO onpeenseTcs (popMynoi S, :5 ‘ii'.’”f}' .

[Tpumep. Mana mpsmas 5x-3y-30=0. HalTi miomaae TpeyrolbHHKa, OTCEKAEMOr0 MPSIMON OT KOOpJHHATHBIX
OCEH.

Pemenye. 3amuineM ypaBHEHHE MPsSIMOH B OTpe3Kax, pasje/IMB BCe 4YJIeHEBl JJaHHOTO YypasBHeHHss Ha 30:
X ) ] ] .
? - E =1 . W3 ypaBHeHus BHjHO, uTO a=6;b=-10. CiieoBaTentHo, 5, ZE‘GH- l(]| =30 xB.ex.

b/

HopmansHoe ypaBHeHHe NOpsMoH: xcosf + ysinf - P = 0, rge 0 - yroj, KOTOpEIH oOpasyeT npsMas ¢

ITOJIOKHUTENBEHEIM HalpaBieHHeM ocH OX
[Tpumep. aHo ypaBHeHHE MpaMOH 5X — 12y + 26 = 0. [IpuBecTH K HOPMATEHOMY BHJTY.

Pemtenue. /Iy mepexoga oT OOIIEro YpaBHEHHS NPAMOH K HOPMAIbHOMY HeOOXoJMMO o00e 4acTH O0O0IIero

l

ypaBHEHHS] YMHOKHTb Ha HOPMHUPYIO NI MHOKUTENb M =

. 3HAK BeIOHpaeTcs MpOTHBOITOIOMHEIM 3HAKY C.

ix."'IAE + 5
B nganHoMm ypasHeHuu A=5, B= -12, C=26. Tak xak C>0, To HOPMUPYIOILHUIA MHOKUTEIL OEpEM CO 3HAKOM MHHYC, T.€.
1 1 1 5 12
M =- BOKYMEHT-HO — — | - ot o2 =0 .
im-“'ﬁ% DHHDFE%%E{HE Ha M - JIAHHOE YpaBHEHHE, IOJIYIHM: 03 X 3 v- 2 =0
Ceptucpukar:  2C0000043E9ABBBI52205E7BA500060000043E 12
}ﬁﬂﬁﬂfﬂﬁ%ﬂﬂ&%ﬁ%ﬁéﬁﬁ@ﬁﬁﬁ%?%%ﬂ - (3’ sinfl = -1 3 P=2.

Bﬂﬂgﬂfu I 3a0ayu:
eUCTRUTENEH: 9.08.2022 no 19.08.2023 — — -
adaa 1. AHO 0O011Iee ypﬂEHEHHE HpHMDH . CocTaBbeTe }}pﬂBHEHHE 3TOH HpHMDH C VYIJIOBEIM ICDHE])EI)HLIHEI—ITHM H

YpaBHEHHE B OTpe3Kax.
3agada 2. CocTaBeTe ypaBHEHHE IPAMOH ¢ YITIOBEIM KO3 (PHUIHEHTOM , POX O/IAILEH Yepes TOYKY .



3agada 3. CocTaBbTe ypaBHEHHE [TPAMOH, MPOXOJAILIEH Yepe3 TOUKH H .
3anaya 4. JJano obiee ypasHeHHe npsmoit [2x — 5y — 60 = (). Hamucats:

1) ypaBHeHHE C VITIOBBIM KO3 (P (PHLIHEHTOM;

2) YypaBHEHHE B OTpe3Kax;

3) HOpMAalLHOE YpaBHEHHE.
Jamada 5. IlpaMas Ha NMJIOCKOCTH OTCEKaeT Ha OCAX KOOPJIHHAT paBHbBIE IMOJIOKHTENBHEIE OTpe3KH. COCTaBUThL YpaBHEHHE
TPSAMOH, €CJIH III0IUAAb TPEYTOJIBHHKA, 00pa30BaHHOI O IPAMOH ¢ OCAMH KOOp/IHHAT, paBHa 8 KB.€]l.
Bornpocsr:

1. Yto Takoe yrioBoH KoOs3((QHUIHEHT pAMOH Ha IUIOCKOCTH? 3allMIIHTe YpaBHEHHE IMPsIMOH C YIJIOBBIM

KO3 (P(PHULIHEHTOM.
JL1st KakuxX MpAMBIX YIVIOBOH KO3(DpHIIHEHT HE oIpejeiseTcs’
Hcenenosanue o0IIETO ypaBHEHHS MPSAMOH Ha INIOCKOCTH.
Kakoil BHJ] HMeeT YpaBHEHHE NMPSMOH B OTpe3Kax?
3amUIIHTE HOPMATBHOE YpaBHEHHE IIPAMO.
JanmUIIHTe YpaBHEHHE MTPSIMOH, ITPOX OJIALLIEH Yepes JaHHYIO TOYKY B JAHHOM HallpaBJIEHHH.

S

Hpaxkmuueckoe 3auamue 5-6.

Yzeon mexncoy osyma npamvimu. Yenoeua napaninenbHOCHU U RepReHOUKYIAPHOCHU O8YX NPAMBLX.

Paccmoanue om moyku 00 npamoi.

Ifenv: chopMHpOBATE YMEHHE HAaXOJHUTB VYIrol MeXIy JBYMs MPAMBMH, ONpelelATs MapallellbHOCTE |
MepHeHIHKYIIPHOCTE JBYX MPAMBIX

Cooeprcanue:

(hOpMyIIBI )51 BEIMHCIIEHHs YITIa MEXIY MPIMBIMH

Teopemuueckaa uacms:

T A e
ITycte gaHel jgBe NpsMBIE . _ . .. . s } YTon MEKIY JBYMs IPSAMBIMH Ha IUIOCKOCTH MOXET OBITh
L _ k- K
BEMHCIIEH 110 popmyne: I8¢ = :
1+ Ak,

HeoOX0MMBIM M JIOCTATOYHBIM YCIIOBHEM I[MApAUIEILHOCTH [IBYX NPSIMBIX ABIAETCA PABEHCTBO HMX YIVIOBBIX
Koy (ppumenTton: ki=k, Heobxoumoe 1 JOCTATOYHOE YCIOBHEM NEPIEHIHKYJIAPHOCTH JIBYX MPAMBIX 3aKII0YAETCH B TOM,
4TO MPOM3BEJIEHHE HX YINIOBBIX KO3 duimenToB pasHo (-1): kik—=-1.

Jamedanue. EciH ypaBHeHHA [BYX NpsAMBIX 3ajJaHel B obimeMm Buae A X+By+C,=0 u Ax+B.y+C.=0, T0 yrioseie

4, 4,
KO3(ppHULHEHTE] HTHX NMPSAMBIX OV JIVT HMEThL BH/I: R] —- . 'J'-*j —- .
5, B,
..:'KJ_I _..t"riz
1) Ilycte npsmeie mapamiensHel. Torga ki=k. wm B _15’ , T.€. €CJIM B YPAaBHEHHSX [IBYX IPAMEIX
| 2
COOTBETCTBYIOIIHE KOA(P(MHIHUEHTEI IPH TEKYILMX KOOPIHHATAX MPOMOPLUHOHAIBHEIL, TO NMPsAMEIE MTapajuielbHEL Eciu npH
4 B _C
5TOM UMEEM OTHOILIEHHE — — ., TO [IpsAAMBIE COBITAJAOT.
.141 Bz C-’E
- AI AE —_
2) TlycTs mpsiMele TepeHMKYISpHBL Torja BemoiHsercs paseHctso K, A, == 1 wm B .B =- 1 wm
I 2

A4, + BB, = 0 - 5T0 ecTh Heo0OX0JUMOE H JJOCTATOYHOE VYCIIOBHE MNEPNEHJHUKYISIPHOCTH [JIBYX MNPSMEIX, VPABHEHHS
KOTOPEIX 3aJIaHE] B 00IIEM BHJIE.
[Tpumep. JIaHEl ypaBHEHHS JIBYX IMPSIMBIX: 2X — v + 3 = 0 u 4x — 2y + 5 = 0. Kak pacnoiioxxeHsl 3TH NpaMeie?

e
3pece A, =2,B,=-1,Ci=3,4,=4, B, =-2, C; = 5. 31ech BEIIOJIHAIOTCS COOTHOLLIEHHSL: i :—i i%, T.€. MpsIMBIE
ITApaIIEILHEL

[Tpumep. Jlane! ypaBHeHHs JIBYX NpAMBIX 3X — 2y + 1 = 0 1 2x + 3y + 4 = 0. Kak pacrojioxeHsl 3TH [TpsIMEIE?

Pemwenne. Brimumem Kos(QQHUIUEHTE IPH MepeMeHHEIX x U v: 4 = 3 By = -2, C=1, 4. =2, B, =3, (; = 4.
PaccMoTpuM BEITOTHEHHE VCIOBHE INMeplieHIHKYIIpHOCTH. MMeeMm: 4,4, + BB, = 3-2 - 2-3 = 0. YcI0oBHE BRITOTHEHO.
Cre/loBaTeNBHO, JIAHHEIE [TPSIMEIE NTEPIIEHTHKYIISIPHEL.

YToOkI HAHTH paccTOAHHE OT TOYKH Mo(xo,Ve) HO ITPAMOH, HEOOXOIHUMO: | )ypaBHEHHE JJaHHOH ITPAMOH NMPHUBECTH K

MEHT MOONNCAH
HOPM AJILHOMY Bnﬂé BMOETO TEKYILHX KOOPIHHAT, KOOPJUHATEI TOUKH Mo(x0,V0).
Ceprudmiitl| =2 ConoasddEeppsavéod3E 78A500060000043E
BnapenifpumeisShbarT figpacerosmureorerouku My(-2,3) no npsmoii 3x — 4y — 2 = (.
Pemenue. IIpuBo MM JaHHOE YpaBHEHHE K HOPMAIEHOMY BHJIY, YMHOXAs €10 HA HOPMHUPY OLLIHH MHOMXHUTEIE

Nencteutened: ¢ 19.08.2022 no 19.08.2023 M= 1 :l




2
[Tomy4uM HOpMAIBHOE YpaBHEHHE X - V' - < =0).
) 5
3 4 2 6 12 2 20
Torga otkionenne d= — (- 2)- — 3- —=- —- —- —=- — =-4
5 5 5 5 5 5 >
AY OTpHUATENEHOE 3HAYEHHE [II OTKJIIOHEHHS o, VKA3bIBAeT Ha TO,
M (-2.3) 4TO JJaHHasd Todka  My( -2,3) IexHT OT JJAHHOH ITPSIMOH ¢ TOH xe
f" == CTOPOHEL 4TO HaYaI0 KoopauHar. MlckoMoe paccTosiHue
| d = 4| = 4.
! 0
>
¢ X

Bonpocer u 3a0auu:
l. [TpoBecTH Yepez TOUKy nepecedeHust MpIMeIX x—y—3=0, 2x+3y—11=0, npamyro, mapauieasHy0 npsaMoit Sx — 4y — 17
= 0.
2. Jlya cBeTa, IpoxXoJsiuuil yepez Touky M,(3,—1), oTpaxaercs oT npaMo Zx—y-/=( U mocue 3TOro MpoXoJUT depes
Touky M>(3,3). HanmucaTe ypaBHEHHS NAJAIOIIET0 H OTPAKEHHOTI'O JTY4EH.
3. HaiiTi mpoekuio ToukH M(3,2) Ha nipsaMmyo 3x — 2y + 1 = ().
4. JlaHel BepUIMHBI TpeyTroiabHUKaA: A(3;1), B(-5; -5), C(-1;4). HaiiTi ypaBHeHHs OMCCEKTPHC €r0 BHYTPEHHETO H BHEIITHETO
YIJIOB IPH BEPLIHHE A.
5. Jla"el BeplIMHEBI TpeyronsHuka: A(1;-1), B(-2;1) u C(3;5). CocTaBUTh ypaBHEHHE MMEPIEHIUKYIISIPA, OMYILEHHOIO W3
BEPIIHHEI A HA Me/IHaHY, [IPOBEJIEHHYI0 U3 BEPLUHHEI 5.
6. He BeMHCIISS KOOPIHHATE] BEPIIHH TPEYrOJILHUKA, HAITHCATL YPABHEHHS ITPSAMEBIX, [TPOBEJEHHLIX Yepe3 3TH BEPIIHHEI
[Mapaijie]IbHO MPOTHBOIEKAILHUM cTopoHaMm. CTOpPOHEBI TpeYrOIBHUKA 3a/IaHbl YpaBHEHHAMH: Sx—2v+6=(0; 4x—y+3=0 u
x+3v—7=0.
7. CocTaBUThL YypaBHEHHE I[PSIMOH, KOTOpass NPOXOJHUT 4depe3 TodkKy P(S;6) M oTcekaeT 0T KOOpJHHATHOIO YyIJia
TPEYroOJBHHK ¢ III0LA/Ib10, paBHOH 12 KB.€J1.
8. CocTaBUTE YpaBHEHHE IIPSIMOH, ITPOXOJAIIe Yepe3 ToUKY P(-2; 3) Ha OJHHAKOBBIX PACCTOSHHAX OT TOo4eK A(5; -1) u
B(3; 7).
9. BEMHCIHTE paccTOSHHE d MEXK Y MapaUIe/IbHBEIMHU IIPAMBIMH: 3x — 4y — 10 = (); 6x — Sy+5=0.
Bormpocsr:

1. JlaiTe onpejiesieHHe yIiia MexIy ABYMS MpAMEMH. Kak onpejienseTcs KOCHHYC YIla Mexy JBYMS ITPSAMBIMH Ha
ITJIOCKOCTH?

2. ChopMymHpyHTe OpH3HAKH MMapa/UIEIbHOCTH H NepHeHJHKYIAPHOCTH [psAMBIX, 3aJlaHHBIX a) OOIIHMH
VpaBHEHHAMH; 0) YpaBHEHHSAMH C YIJIOBBIM KO3(P(HIIHEHTOM.

3. Kak ompeeHTs pacCcTOSHHE MEK Y a) TOYKOH U MpsIMOi; 0) IBYMs Mapa/ielbHBIMH MPsAMBIMH?

4 B C

— . NPHU3HAKOM ITapauIeIbHOCTH MPSIMBIX ?

A4, B, C,

sl

4, MO¥HO JIH CYHUTATE YCI0BHE

IIpakTHyeckoe 3aHsaTHE 7-8.
Kpuesie BTOpOro nopsjgka.
OKpPVKHOCTE. DJIJTHIIC.
Iens: chopMHUpoBaTe IpejcTaBIeHHE 00 YpaBHEHHMH KPHBOH BTOPOIO IMOPAJKA, YPABHEHHH OKPYHHOCTH, YPaBHEHHH
HJITHIICA, HAYYUTRCS OITPEENsITE OCHOBHEIE ITApaMETPhI KPHUBLIX 110 33/IJaHHOMY YPABHEHHIO
Cooepacanue:
KpHBasi BTOPOro MopsijIKa
OKPYHOCTE
HJITHITC, KAHOHWYECKOE YPaBHEHHE HJUTHIICA, (POKYCBI, SKCLIEHTPUCHTET U JIMPEKTPHUCE] HJUIHIICA
Teopemuyeckaa uacms:
OKpyKHOCTBIO HA3BLIBAETCS FEOMETPHIECKOE MECTO TOYEK, PABHOYJAJIEHHEIX OT OJJHOH M TOH e TOYKH, HA3BIBAEMO

[eHTpoM. KaHOHHYECKOe YpaBHEHHE OKPYKHOCTH (X - X, )E +(y- Vi ] =R* .Ecnu x, =y, = 0, TO IIEHTP OKPYKHOCTH
HAXO0/IUTCS B Hadajle KOOPJIHHAT ¥ YpaBHEHHE UMeeT BH]L: x* + )~ = R’

[Tpumep. OnpeennuTs LEHTP U PaIUyC OKPYKHOCTH, JaHHON ypaBHeHHeM: X~ + ° - 8x + 61 +21 =0

Pemenue. /TaHHOe ypaBHEHHE IIPEJCTABISIET OKPYKHOCTh, TAK KaK OTCYTCTBYET WIEH ¢ MIPOU3BEJEHHEM KOOPIHHAT
H KO PHLIHEHTHI AR B RBRAS QP IMHAT PABHBL MEKILY coboii. ITpuBOIHM JlaHHOE YpaBHEHHE K KAHOHHYECKOMY

BHIY. 151 5TOro BRPICTROHER/AHHOCKEABHEHHE B BH/IE:
Ceptudfirat: - ?Hﬁﬂ})iﬁﬂﬁgﬂ&ﬂﬁﬁﬁzﬁgﬂﬂﬁwwﬁwﬁ

Bnapeneuy: llleGayxoea TaTes HEl.l':"..I'I eKcaHopoBHa

(x - 8x+16)+ (v +6y+9) +21-16-9 =0 wumn

,D,EﬁETEIr‘IE’é}IE-HZ%)%.&.Eﬂi#ﬂg}éﬂﬁ_ﬁza
OTKy/1a 3aK1I09aeM, 9TO LIEHTP OKPYKHOCTH uMmeeT KoopauHaTel C(4,-3) u R = 2.



DJUMMIICOM HA3BIBAETCS TEOMETPHYECKOE MECTO TOYEK, CYMMa pacCTOSHHH KOTOPBIX JIO0 JIBYX JAHHEIX TOYEK,
Ha3BIBAEMBIX (POKYCAMHM, €CTh BETMIHMHA IIOCTOSHHA, paBHas 2a. O6o3HaunM paccrosHue Mexy Gpokycamu 2¢ . Cymmy
paccTostHHIT 10 (okycoB 2 ¢ . Oce X HanpasuM depes POKYCEL a 0ch Y MEPHEHIUKYIISIpHA 0CH X M JIEJHUT pacCTOSHHE

MeXIy (okycamum momomam. Torga Towkn £, F, - (Qokychl sumIca  HMMEIOT — KOOPJIMHATHL
£ (-¢;0), 15 (¢;0) . Tyers Touka M (X3 ) - nexut Ha syummnce,

Torpa |£7M |+ £F.07 | =20 FMeem

X+ +3 +{(x- o)+ =2a.

[ 3 4 ! a o
Vix+e¢)y +y =2a- \(x- ¢) +y Bo3BoiauM B KBajJpaT
(x+0) +y =da - day(x- ) + 3" +(x-¢) +°

dex =da’” - 4-:?1,-;(-1: - ::.");t + },,?-.

Ox - .{]‘2 :ﬂﬁ..."l(l”' {.)3 +'}:2
(ex - &) =a (x-¢) +a’y’

} i

[ToCKOJLEKY O YCIIOBHIO (a‘ - {}1) > (), To 0bozHATNM (;;;'?' - {_‘E:] =h".

[Tomy4aem la? - 2y +ay” =ala? - c:‘z]; b>x* +a y’ =a’b;

A “

X )
OKOHYATENLHO oaydaeM: —— + = =|
a- b
-14' - J-: ra
KanoHnueckoe ypasHeHue siumnca: — + >— =1 . Eciti g = b, To 3JUIMIIC CTAHOBHTCH OKPY*#HOCTEIO.
a b
C .
BEHH':I HHA — HA3IBIBACTCH ':ZIKCL[EH’IPHEHTETDM SBIIJIHAIICa | UﬁDSHﬂ‘:I ACTCH qepea EYKB}{ E: )
cl
- . i
[MpaMele x = = — , MEPIEHIUKYIApHBIE K (DOKATLHOH OCH 9JUIMIICA H OTCTOALIME HAa PACCTOSHHH — OT €ro
£ <

LHCHTpd, HasbIBAKOTCA JHPCKTPpHCAMH 3JUIHIICA. I[PTPEKI}JHEBI SJUTHIICA 001a/1al0T CBOMCTBOM: OTHOIIEHHE pﬂﬂﬂﬂHHHﬁ
AO0H TOYKH HJUJIMIICA IO Cl)l’.)K}’ﬂﬂ H EGDTEETCTE}’IDH_IE:ﬁ JHPEKTPHCEL CCThE BCIIHYHHA IMOCTOAHHAA, paBHasd

SKCHCHTPHCHTCTY .

[Ipumep. CtopoHa pomda pasHa 5 M BelcoTa 4,8. Uepes J1Be BEpIIHHE] POXOJHT NUTHIIC, (POKYCBI KOTOPOro COBIAJAOT C
IBYMsL JpYTHMH BepluHHaMH pomba. CocTaBHTE ypaBHEHHE HJUTHIICA, IIPHHAB JHArOHAJIHM poMOa 3a OCH KOOpPIHHAT.
Pemenune: [lo yenosuro zagadu AF; = 5 m AK = 4,8. Torga nnomane pomda S = AFAK = 4,85 = 24,

AOKYMEHT MNOANMCAH
SNEKTPOHHOW NOAMNWMCLIO

Ceptvdmkar: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



VH

B

C Jpyroil CTOpOHBI, Kak W3BECTHO, IUIONIA[lb paBHA I[IOJIOBUHE NPOM3BEIEHUS JUaroHaiei, T.e.

S ji AB 1 [, ;00 AB = 2b, F\F>=2c. Torna S =2hc =24, otkyna & —g TManee, A0 +Of —Afﬂ.'? HWIH
b’ +¢° =235. CuenoBatensHo, Vs ONPE/IENeHHs ¢ UMEEM: tff +co =25 wm o - 2560 + 144 =0 .

Ob6oznauuM ¢ —¢ . TormaumeeM: ;° - 25t + [ 44 ;{J;
- _25+625-576 _25 =7 =161, =9.

Tak kak ¢ >0, To ¢; =3, ¢c;=4. Torna b, =4, b, = 3. M3BecTHo, 4TO [ SJUTHICA ¢~ —=h- +¢° . TOrja

a’ =4 +3° =25.a=35.

2 E 1

X" Vo xXT oy
WM CcKOMBIMH YpaBHEHHSIMH 3JITTHIICA OVIVT: +-— =/ (ecsm (pokyce! aexaT Ha ocH Ox) U +— =/

25 16 g 25

(ecaH (pOKyCHI JiewaT HA OcH Oy).

Bonpocet u 3a0auu:
3amaga 1. Jlano ypaBHeHwe smmnca: 25x° + 169y =4225. BeMHCIATE JUIMHBI OCeH, KOOpIWHATEI (OKYCOB H
HKCLIEHTPHCHTET HJUTHIICA.

.
2 p,

A ? - -
3Jagada 2. B siumrc + 2 — =/ BITHCaH ITPaBHWILHLIH (PAaBHOCTOPOHHHH) TpEeYIoJIBHHK, OJHA H3 BEPIIHH KOTOPOTO
36 9
COBIAJIAET C MPABOH BEPILIHHOHN OONBIION ocH. HalWTH KOOpAHHATEI JIBYX JIPYTHX BEPIIHH TPEYTroJILHHKA.
2 2
I ¥
3ajaga 3. B wumne — + " —/ pimcan MPSIMOYTOJIBHHK, JIBE MPOTHBOIOI0XHBIE CTOPOHEI KOTOPOTO MPOXOIAT Ype3
49 24
(pOKyChl. BEMHCIHTE IJIOIIA/L HTOr0 ITPAMOYTOJIBHHKA.
2 2
. AV
3ana4a 4. CocTaBHTE YpaBHEHHE KacaTeILHOH K SJIIMIICY — + % =] B TOuKe My(xyvy).
a )

Bormpocsr:

1. Yto Takoe OKpyKHOCTL? 3allHIIHTE KAHOHHYECKOE YpaBHEHHE OKPYKHOCTH. Kakue ocobeHHOCTH HMeeT obllee
ypaBHEHHE OKPYHKHOCTH?

2. MaiiTe onpejiesieHHe HIIHIICA. 3AlTHIIHTE €r0 KaHOHHYEeCKoe ypaBHeHHE. [IpoBe/IUTE ¢ MOMOILBI KAHOHHYECKOTO
ypaBHeHHs HCclie/loBaHHE (POPMBI HJLTHIICA.

3. YTo Takoe 3KCUEHTPHCHTET H JJHPEKTPHCHI HJITHIICA?

4. Kak onpejiensiiores (pOoKaJIbHEIE pa/IHy ChI 3JUTHIICA?

IIpakTHueckoe 3aHaTHE 9-10.

I'unepoosa. IlapadoJa.

O0uiee ypaBHeHHe JIHHHH BTOPOr 0 OPSAIKA.

I{ens: copmMupoBaTh Ipe/cTaBleHHe 00 O00OIIEM VYpaBHEHHH KpHBOH BTOpPOro IOpAJKa, VpaBHEHHH THHEpOOJIEL,
ypaBHEHHH Mapadoiibl, HAYIHTHCA OIpEesaTh TapaMeTphl KPHBBIX 110 33JJaHHOMY YpaBHEHHIO

Coodepncanue:

rurepdosia, KaHOH mnepﬁnﬂm JHPEKTPHCHI THITEPOOITEI

é‘%ﬁma I{aHnHﬁﬂE&P

Tucbmkat: 2C0000043E9AB BEEEDEE?BAE%GEGDDGEMEE

J{g{f‘ “E%gdﬂy'iﬁ'ﬂﬁﬁ‘mﬂ Ha AnekcaHapoBHa
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O6ozHaT UM paccTosTHHe Mex Ty (hokycamu 2 ¢* . PasHOCTE paccTosHHid 10 pokycoB 2 ¢¢ . Ock X HampaBuM depes

(hOKYCEL, a OCE Y NEPHEeHJHKYIISpHA OCH X H JIETHT paccTOsHHE MeX 1Y (PpoKycaMu rmomosaM. Torjja To4KH E . F 5 -

(hoxycel runep6osisl umeror kKoopaunatel. £ (= ¢;0), £ (¢:0) . Myers Touka M (X5 V') - nexur va runep6one.

Torna | £ .ﬂ-'f‘ - ‘Fj M = 2o FIMmeem
Vix+e) +p - ((x- ) +y =22a. Jlanee nposejieM LENOYKY MpeoOpazoBaHHil.
/ 7 7 / " -
/ . = = — 1) [ _ e L
Vix+e)y + v =x2a+./(x- ¢)” + 1" BosBoauM B KBaJpar

(x +£?')1 +J;.1 =44 L4ﬂJ(I- L‘}E + _!-’2 +(x- E): . -];1
dex =4a’ +4a x-“lr(I - ) 4

ex-oa :—g;,ue"{_x - {.)? + .}’:

lex - a2V =a (x-c¢) +a’y’

@ - ) v’y =a’la - &)

2 2 2 2 2
[TOCKOJIBKY 110 YCJIOBHIO ((.{ - C ){.{],TDDEDSHH‘:IHM (({ - C ):— h.
7 = 7 - . 7 - a0 T2 a7
[Torygyaem (f.r - :::”),r” +a v Zn“(u“ - -:?.‘); -bh'x"+a v =-ah;
x° v
OKoHuaTelbHO MMolydaeM — - — =]
a-  b-
Y? J"}.
KaHouH4ecKoe ypaBHEHHE THIIEPOONBL - el =]. Ecmu rumepbona 3aJaHa CBOMM KAHOHHYECKHM
H - b.".
ypaBHEHHEM, TO TJIABHBIMH OCSMH THIIEpOOJIBI SBISIIOTCA OCH KOOPJIMHAT, a LIEHTp THIepOoJibl HAXOJUTCS B Hadalle

KOOp/IHHAT.

[TpsIMOYTONBHHK €O CTOpOHAMH 2a W 2D, pacmoloweHHBIH CHMMETPHYHO OTHOCHTE/IBHO OcCeH THnepOoiIbl U
KacarwllUuiics ee B BEPIUHHE, HA3BIBAETCS OCHOBHEBIM MPSAMOYTOIBHHKOM THIEpOO0ibl. J[aHHBIH MMPSIMOYTOJIBHHK HMEET
BEpIIHHEI B TouKax A, (a, b), 4> (a, -b), As (-a, -b), As (-a, b). JInaroHajie OCHOBHOI'O NPSIMOYTOJIEHHKA HA3LIBAKOTCH

b b
ACHMITTOTAMH THIIEPOOIEL. YpaBHEHHS aCHMITOT HMEIOT BHII; } = X H ¥ ==  X.
7 a
c . %!
[psMble x = *+ — , NEPIEHIMKYISPHEIE K (QOKATLHOT oci rHnepGoiL! u/pTcTosNME HA PACCTOSIHHM — OT ee
< A ) y =—X £

IS R -

Hﬂpﬂﬁﬂﬂﬂﬁ HA3BIBACTCHA I'COMCTPHUYCCKOC MCCTO TOYCK IUIOCKOCTH, paBHOCTOANIHX OT DHHDﬁ TOYKH, Ha3LIBAEMOH

—

(poKyCcOM, H JTaHHOHORPHMOHNGMRREBAEMOH THPEKTPHCOH. KanoHHYecKoe ypaBHEHHE IapaboJiel: )~ ==X, Hapaﬁmla

SNEKTPOHHOW NOANWUCLIO N
CEMMETRHHA QTHOLH TE BB 2001 /0¥l cigpRei yeTBepTH MMeem - — V<4
HoepdeHaTaM#d{O:0 TrassipaeRca-BEPHETHON Tapadollkl.

MHora MpHXOIHTCS paccMaTpUBATL YPABHEHHS BHIAa v- =-2px; x° =2pv: x° =- 2 p)>. OTH ypaBHEeHHUs
ARAIHOTCHA Y, PABHGHIEIM K, Hapa0e k], HO HE SIBISIOTCI KAaHOHHY €CKHMH,

BO3pacTaroas (pyHKMA. Touka O ¢

e
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OOIHM ypaBHEHHEM JTHHHH BTDpdrn TOpsiJIKa HA3bIBAETCA YpaBHEHHE BHJIA:
Ax* +2Bxy+ v  + Dx+ Ev+ F=0,rme A*+ B> +C° #0.
Bonpocet u 3a0auu:
Jagada 1. Ha rumnep0bouie ;T - “; 4 =/ mBadTa TOuka, abcuucca koTopoil pasHa 10 W opauHATA IMOJOKHUTENLHA.

Brm™ucianTe ElJDI{HJ]LHLIE pajHy C-BCKTOPEI 3T 0¥ TOYKH H YI'oJI MCAK1Y HHMH.
2 - - ; —f,
3afaua 2. BEMUCIUTE napaMeTp napabossl 1~ = 272x , €CJIM U3BECTHO, 9TO OHA KacaeTcesl npsiMoit x - 2v + 5 =f()

3agada 3. Moctosas apka umeeT popmy nmapadosiel. OnpegennTs apaMeTp 3Toi mapadolisl 3Has, 4TO [IPOJIET apKH paBeH
24 M, a BLIcoTa — 6 M.
Jagagya 4. Ctpys BoJIpl, BeiOpackiBaeMmast (pOHTAHOM, ITpHHHUMAET (opMmy mapadoniel, mapamerp Koropoit p= 0,1 m.
Ornpe/lenuTs BEICOTY CTPYH, €CJIM U3BECTHO, YTO OHA I1aJ]aeT B DacceiiH Ha paccTOsTHHE 2 M OT MeCTa BRIXOJA.
Bornpockl.

1. 3amumute obIiee ypaBHeHHE KPUBOI BTOPOro MOps KA.

2. Jlaitte onpejencHue THIEpOONEl. 3amUIINTe  KaHOHMMECKOe ypaBHeHHe rumepbonel. Kakas runepbona
HA3BIBAETCS COIPSHKEHHOH JIAHHOM !

3. Cpenaiite yeprex runepOoisl. HamummTe ypaBHEHHS aCUMITTOT THITEpOOIIEL.
4. JlaiiTe ompeenenue napabosl. 3aMuIfTe KaHOHHIECKOe YpaBHeHHe Mapabosl. YTo Takoe mapaMeTp napabois:?

Ipakmuueckoe 3anamue 11-12,
Obuwee ypaenenue nnockocmu. Ypagnenue naockocmu ¢ ompeskax. Hopmansnoe ypaguenue niockocmii.
Iens: chpopMHpOBATE NPEJICTABIEHHE O Pa3JIMYHEIX CITOCc00ax 3aJaHHs IUIOCKOCTH, HAYYHTECA ONPEIENSATE PaCoIOKEHHE
[IJIOCKOCTH B IPOCTPAHCTBE 110 3aJaAHHOMY VPaBHEHHIO
Cooepycanue:
HOPM AJIEHEIH BEKTOP I1JIOCKOCTH
o0lILee ypaBHEHHE IIJIOCKOCTH, YPABHEHHE IIJIOCKOCTH B OTPe3KaX, HOpMAaILHOE YPaBHEHHE IIJIOCKOCTH
Teopemuyeckaa uacms:

Eciu (pukcHpoBaHa IMPOH3BOIEHAS JIEKAPTORA MPAMOYTOJIEHAA CHCTEMA KOOP/IHHAT, TO INIOCKOCTE (P) onpejenseTcs
YpaBHEHHEM IIEPBOH CTENMNEHH OTHOCHUTEIIEHO COBOKYITHOCTH IIEPEMEHHEIX X, Y, Z.

Ob6uiee ypasHeHue miockoeTH: Ax + By + Cz+ D=0, rne A,B,C,D

[TPOM3BOJILHEIE [TOCTOSTHHBIE, MPHYEM XO0Ts Okl 0JIHO U3 gHcel A, B, C oTiimaHO TE(A B C) OT
HYJISI, BEKTOp ;3 = (A, B, C} nmepneHJIUKYJSIPHBEIN [JaHHOH IJIOCKOCTH, | 22
HAa3bIBAETCS HOPMAILHBIM BEKTOPOM IUIOCKOCTH. / /

YacTHeIe ClIYIaH ob1ero YpaBHCHHA INIOCKOCTH!

|

D =(0: Ax + B},S.HmME T NOANMCAH

CEGﬁDﬂHLIﬁ HJCH paBCH HYJIK, T. C. IMJIOCKOCTE IMPOXOJHT HEPC3 HAYa10 KOOPJHHAT

OHHOW NOANUCHLIO

2. O gervis kos (DN FOB AR R TRIOHI ARG ROOPNMHATax paBeH 0 H

Snag§ne) £ (TR MU T it Ha cooTRETCTBYOILIEH KOOp IMHATHOI OCH:

A =0, mocoa By +(z+ D =0 JIOCKOCTE Mapauie/ibHa ocH Ox
B = ,C'E“Eﬁﬁﬁﬁé”'“‘iﬁzi”&?'iﬁﬁzé0 NJI0CKOCTD MapaulenbHa ocH Oy
C =0, moecoa Ax+ By + D =0 JIOCKOCTE MapajuleibHa ocH Oz




6) D =0, Torjga miockocTs MpOXOJUT Y€pPe3 COOTBETCTBY O IO KOOPJHHATHYIO OCE:

A =0, moeda By + (= =() JIOCKOCTE IMMPOXOJIUT 4epe3 ock Ox
B =0, mocoa Ax+Cz =0 IIJIOCKOCTE IPOXOJIUT Yepes ock Oy
C =0, moecoa Ax+ By =) IJIOCKOCTE IPOXOJIUT Yepes ock Oz

3. JIsa kos(ppuireHTa MpH TEKVIIHX KOOpHHATAX paBHEI () 1

a) D #0 , Torja muockocTs napauieabHa cOOTBETCTBYIOILEH KOOP IMHATHOH I1JI0CKOCTH:

B =0, C=0, mocoa Ax+D =0 IJIOCKOCTE MTapajule/ibHAa III0CKOCTH Oyz (nepneHIHKyIIspHa ocH Ox)

A=0, C=0, moecoa By+D =0 IIJIOCKOCTE NapaUlebHa IIJI0CKOCTH Oxz (IepneHuKyIsspHa ocH Oy )

A=0, B =0, mozoa Cz+D =0 IIJIOCKOCTE NapajUlelbHa II0CKOCTH Oxy (NepleHIUKYIsIpHA ocH Oz)
6) D =0, Torma miockocTs COBNAJAET C COOTBETCTBYIOIIEH KOOPIHHATHOMH MIOCK OCTHIO:

B =0, C =0, mozoa Ax =0 wm x =0 YpaBHEHHE MIIOCKOCTH Oyz

A =0, C =0, moeoa By =) 1714 V —=() ypaBHEHHE IJIOCKOCTH Oxz

A =0, B =0, mozoa Cz =0 wuau z =0 YpaBHEHHE IJIOCKOCTH Oxy

PasnndHele BUIIEI YPABHEHHH IJIOCKOCTH

1. VpaBHeHHE IUIOCKOCTH B OTPE3KAX

[IycTh IUIOCKOCTH HE MPOXOJHUT Yepe3 Hadallo KOOpJMHAT, a OTCEKaeT OT Oceil KOOp/JMHAT COOTBETCTBEHHO
OTpe3KHu a, b, ¢, T. €. TNIOCKOCTL NPoXoJIUT Yepes Touku M(a,0,0), N(0,b,0) n R(0,0,c).

AE’T

y Xy .z
VpaeHenue Takoi mrockoct: — + — + — =1,

a b ¢

2.
3. YpaBHeHHE IUIOCKOCTH, IMPOXOJIAILEH U
4, |

YpaBHEHHE IIOCKOCTH, NMPOXOsueh fepes TpH é]ﬂ

Jexarlue Ha oJfHoH mpsamoit:

((ﬂff]ﬂff ﬂf]ﬂfE) 'JM]JMA) —| X = A& ¥a

X, 7
. ‘—. . - ;
[Tpumep. CocTaBUTEL YpaBHEHHE IIOCKOCTH; TIpoX ofiseii uepes tpu Touku 4¢2,1,3), B(1,0,4) u C(1,1,5).

Pemenue

x-2 ¥v-f =-_-3 x- 2 Vv-4 -3
/i= 2 it - f o= F = = f e Il ==-2(x=- 2)= Fiv=- 7)==z~ 3)+ Z2fv- F; =
-2 I-1 5-3 - 7 0 2

=—2x+4-y+1-z+3+2y-2=-2x+y-z+6=0 wm
2x—y+z—06= (- HCKOMOE YpaBHEHHE IIIIOCKOCTH.
Bonpocer u 3adauu:
Jagada 1. Haue! ase Ttouku M;(3; -1; 2) u M4, -2; -1). CocTaBUTE ypaBHEHHE IIJIOCKOCTH, IMPOXOJAILIEH 4Yepe3 TOYKY

MepIeHIHKYISIPHO BeKTOopyY AT AL, .
3ajada 2. CoCTaBHTE ypaBHEHHE IIJIOCKOCTH, KoTopas MPOXO T qepes TOYKY
My(3; -2; -7) napaJUIeNIbHO IJIOCKOCTH 2x —z + 5 = ().
3ajaga 3. B myuke mnockoctedt 2x — 3y +z—3 +A(x + 3y + 2z + ) = () HAWTH MJIOCKOCTh, KOTOpas: NMPOXOJUT Yepes
TouKy M:(1; -2; 3); napajiesnbHa ocH Ox; MapajuiebHa ocH Oy; mapauielibHa ocH Oz.
Jagada 4. CocTaBHTH YpaBHEHHE IUIOCKOCTH, IMpOXOJslied depes Touky M(0; 2; [) W napaiienbHOH BeKTOpam
a ={1;1:1}ab =fi:1;- 1},
3agaga 5. CoCTaBHTh YpaBHEHHE IIJIOCKOCTH, NMPOXOJAIUEH depe3 JBe JaHHble TOYKH M(x; vy z) U My(xs vo) 2>
[MepHeHIHKYIIPHO TaHHOH I1JIOCKOCTH.
3ajada 6. J/[Be rpaHH Ky0a JiexaT Ha IJIOCKOCTSIX: 2x — 2y + z— ] = (0 u 2x—2y+z+5= (). BeEMHCIHTE 00BeM 5TOTO Kyba.
3agada 7. CocTaBUTE YpaBHEHHE IIJIOCKOCTH, ITPOXO/IAIeH Yepes ock Oy u Touky G(4,2,-5).
Bormpocel.

I SarmmiTedResabRoBaMc X aBHEHHS TITOCKOCTH.

2.  Kax naii@figfacertsiiRsiiieei no mockocTn?
CepTPMKIToRARITE, S PP S BCH RO §ABHEIHE ‘ ffepBoif  cTemeHH OTHOCHTENLHO COBOKYITHOCTH ITEPEMEHHEIX X, V, Z

otipeTEser MICHKOCL B HBMOVIOMESH crcteme KoopaMHAT B TpexMepHOM MPOCTpaHCTBE.

Nencldparanuuecroe sawamused2-14.
PﬂEtTDHHHE OT TOYKH 10 INTOCKOCTH.

Yron MEARIY TEVMA INTOCKOCTHMH. Yciaoeus Mapajljie/;ibHOCTH H IEPHEHIHKYJ/JIAPHOCTH [IBYX IVIOCKOCTEH.




Iens: chopmupoBaTe YMEHHE HAXOJMTh PACCTOSAHHE OT TOYKH JIO IJIOCKOCTH, YTOJ MEKIY IUIOCKOCTAMH, ONpENensiTh
MapayIeIbHOCTE HIH MEPITEHIUKYIISPHOCTE [IJ10CKOCTEH
Cooeprcanue:
paccTosiHHE OT TOYKH JI0 INIOCKOCTH
YTOJ MEWTY IIOCKOCTSIMH
Y CIIOBHSA NApaLIENBHOCTH U NEPIIEHIHKYIAPHOCTS IJIOCKOCTEH
Teopemuueckaa uacms:
ITycTe JaHEl aBe INIOCKOCTH (P;) U (P,). IlycTs gaHel UX 00IHE YpaBHEHHS:
Ax+By+Ciz+D; =0 un Ax + By + Coz + D>, =(. YoM Mexy JIBYMS IUIOCKOCTIMH OyJIEM Ha3bIBaTh JOOO0H H3
IBYX CMEHBIX JIIBYTPaHHbBIX YTJIOB, 00paz0BaHHEIX STHMH MJIOCKOCTSIMH, [Tpu 3TOM

(m71,) A A, + BB, +((,

COSq =————— =— .- .
A7 |42 2 SC Y 2 ~3
”1‘ ‘”:‘ VA H B +C A+ B+
o AJ — BJ — {'_Tl
Ycinosue MapalJICIEHOCTH IIJIOCKOCTCH: - — . .

VenoBue nepneH MKy ispHocTH wiockocteit: A, 4, + B, B, + C,C, =().
|AI” + By, +(z, + D

A2+ B +C?

Paccrosinue oT TOUKH M,(X,,V0,2,)]10 TUIOCKOCTH Ax + By + Cz + D = () d =

[Ipumep. BeMHUCITHTE paccTossHHE 0T TOUKH M(-9,6,0) 10 IiockocTH 2X — 6y — 3z +9 =0.

2¢-%-6-6-3-6+9 63

N2+ (-6) +(-3) /
[Tpumep. HailTH oCTpEI yroil MEXTY MI0CKOCTIMH;
Sx-3p+dr-4=0(1)
Ix-4p-2:+3=0.(2)

Peuenue: Tlo hopmyne

=9

Pewuenue:

AAA BB OO,
COSE=
JA+B et A+ B
154+12-8

, COSP=

19
COSP= |————— —
Y= (0. 29 T

cosgp=0,4990, @= 6004

Bonpocet u 3adauu:
3agada 1. BerauciauTe paccTosiHue oT Toukd M o miockoctu (4 | ecom: 1) M (-2,7,1), £ : 2x-6y+3z+1=0;
2)M (1,-3,4), &€ . 2x-6y-3z+27=0.
3ajada 2. HailTl BEITWIHHY OCTPOro yIiia Mex ]Iy INIOCKOCTIMHU:
1 1x-8y-T7z-15=0, 4x-10y+2z-2=0; 2) 2x+3y-4z+4=0, 5x-2y+z-3=0.
3ajada 3. HamucaTe ypaBHEHHE IIJIOCKOCTH, MpoxXoialleH depes ase Touku M1 (0,0,2) u M2 (0,1,0) u obpazyromieit yrou
45 rpaJycoB ¢ II0cKocTEo OY Z.
Bormpocel.

1. Kak onpeenuTs BETHIHHY Y1714 MEX Iy JIBYMS IUIOCKOCTIMH?

2.ChopMmynHpyHTE Y CI0BHSA MapaJJIEILHOCTH H IEPIIEHTHKYIISIPHOCTH JBYX I1JIOCKOCTEH.

A] — J.]I‘:'jil —_— Cl — D]

3.Mo¥xHO JIH CYHMTATE YCJIOBHE — — — D [MPU3HAKOM [MapaJlIeIEHOCTH I1ockocTed? UTo MOXHO

A B, C,

CKa3aThk 00 HTHX IJIOCKOCTHX?
4 Kak Br1 jymaere, Kakoe U3 IMPUBEJIEHHBIX HIDKE YPABHEHHI COOTBETCTBYET IUIOCKOCTH, IMPOXOJISIIEH Yepes TOYKHU
M(0,-3,2) u N(5,4,-1) mapamnensHo ocH Oy: 3x+5z-10 = 0, 3y-z-10= 0, 2x-5y+10= (0, 3x-5z+10 = 0?7

AOKYMEHT NoOArncaH _
Hpaxmuueckoe aferieneHLy) THApUsidmp uueckue 1 KAHOHUYECKUEe yPAGHEHUA NPAMOU ¢ npocmpancmee. Ypasuenus

HPAMO TP G0 3PP G HEsO 04 mi DY OB Eypagnen s npamoil.
HEHEUhopMHPEEETE YAERIE COANRIRITE HeobXoMMOe ypaBHEHHE NTPAMOIl B IPOCTPAHCTBE, ONpE/IEISTh ITapaMeTphl
MPSIMOI 110 YPABHEHHIO

GadepHeariei o 08 2022 no 19.08.2023
nmapaMeTpHIecKHe U KAHOHMYECKUE YPABHEHHS TIPSIMOI B IIPOCTPAHCTBE

YypaBHEHHS NMPSIMOIL, MPOXO/ISIIIEH Yepes JBE 3aJJaHHbIE TOYKH



Teopemuueckaa uacms:

[Tonoxenue npsMod B TpeXMepHOM MpocTpaHcTBe OyJIeT BHOJHE ONPEIENeHO, €clId 3aJajJuM Ha [psSMoil

OIpe/IEIEHHYI0 TOYKY M, IIpH MOMOIIH €€ pajJuyc — BeKTopa ~,, M BEKTop S (), KOTOpOMY IIpsMas MapajulelbHa.
BekTop .S NpH 5TOM Ha3kIBAETCA HAIPABISIOIEH.

/ﬂm,n)

e _ e . —-— -
[lapameTpHdYeCKHE YpaBHCHHA NpPsMOH B NpoCcTpaHcTBe: -~ -* -- —= ===+ - KaHOHHYECCKHE
X - xn J’} B J’:ﬂ z - Eﬂ s w
YPAaBHCHHA! — — . YpaBHCHHA IMPpAMOH, [MMPpOXOIAIICH qepes JIBC 3d1aHHBIC TOYEKH:
{ ik 7l
X=X _ Y-y _z-zZ

A SRCLTR & S ¢

22T 4

-

JTroGas mpAMasg B TpeXMEPHOM MPOCTPAHCTBE MOXKET OBITEL BRIpAKEHA TAKKE YPABHEHHSIMH [[BYX ILIOCKOCTEII:
| :4IF_T + B,?_}; + (-jflnf_- + D,Ir :{:‘I’

. , KOTOpEIC OMpeIeNisioT ofbliee YpaBHEHHE MPSAMOIl B MPOCTPAHCTBE, €CIH IUIOCKOCTH,
1A21'+ B.y+C,z+ D, =0

OTpeJIENEMBIE STHMH YPABHEHUSIMH, Pa3JIHYHE]I H HE MTapaJUIeIbHEL
[2x- 3v+z-5

[Tpum aHO 00IIee YpaBHEHHE ITPAMOII; :

—MEH‘[[ Yp Ip [3"_1’+_13—E':-2:|‘?

TpebyeTest mpUBECTH JIaHHOE YpaBHEHHE K KaHOHHYeCKOMY BHJIY. JList 5TOro cHadana HajaeM Touky M, (x.,Vo.Z./,
JeNally o Ha JaHHOH [TPsAM OH.

[TonoxuM z=z;=(0 B ¥ peLIUM CUCTEMY JIBYX YpaBHEHHI:

2x - 3y =3,
Ix+y =2

YMHOKHB BTOpOE€ YpaBHEHHE Ha 3 M CJIOKHB C NEPBBIM ypaBHeHHeM, noiyduM [Ix=11, x=1. 13 Broporo
ypaBHeHus y=2—3x=2-3=-]. Utax, Ttouka M,(/,—I,0) naiijiena.

HaxonuM HanmpaBsioIuid BekTop § =/r,n, [, tne n, ={2; - 31}, n, ={3; 1, - 2}

/, R
S5=|2 -3 H=6l +31.+2], +9 -1 +4], =51, +71. +1]],
3 { 2

Utaxk, Touka M,(1,—1,0) u & ={5;7; 11} naiifensl. Kanoundeckoe ypaBHEHHE IPAMOIl HMEET BHI;
x-f y+1 =z

5 70
Bonpocer u 3adauu:

-

2x+3v-z- 4 =0, [.r.+2}-= +4z- 8 =(),

v+ 5y +22+1 =0, |6x+3y+2z- I8 =0.
3ajada 2. OnpeJenuTs KOOPIHHATEI HAITPABISAIOILIET0 BEKTOpA IMPsIMOH 1)

3agada 1. CocTaBUTE MapaMeTPHIECKHUE YPABHEHUS NPSIMBIX :

r+v+z+1 =0

2)

x+y-z =0’
2x+y-z+5=()

3x- py+7z-1=0
- x+2p+11z+5=0"

03
3x+2v+4z+7 =0 )

"

Bormpocel.

1. 3amumure wzBecTHRIE BaMm ypaBHeHHs MPSAMOI THHHH B IPOCTPAHCTRE.

2. HTO TakoeIHNRABAFRIERIEREKTOD PAMOH?
3.

Kak onmp@feira-kewi@aiviGr Banpasisioniero BeKTopa mpaMoii 1o o0IIeMy ee ypaBHEHHIO?
CepTUPMKETaR? pHSUBATE BTN Y pABIEHIE T pamoil K KaHOHHIECKOMY?
Bnaneneu: llleBayxoea TaTeAHa AnexkcaHgpoBHa

Nencteutened: ¢ 19.08.2022 no 19.08.2023



Ipakmuueckoe 3anamue 16, ¥Yroj MeRIY JBYMA NPAMbLIMH B IpocTpaHcTBe. PaccTosiHHEe OT TOUKH [0 NMPSMOI.
KparTuaiiniee paccTosiHHe MERIY ABYMS NP AMBIMH. YT 0/ MERIY NPAMOH H INI0CKOCTHIO.

Ilenv: copMHpOBaTE YMEHHE BBMHCIATE YIOJ MEXKIY JABYMsS NPAMBIMH B IPOCTPAHCTBE, PACCTOSHHE OT TOYKH [0
TPAMOH, KpaTdaiiliee paccTOSHHE MEXK Y JIBYMs IIPAMBIMH, YTOJI MEKIY ITPAMOH H IIIOCKOCTEIO

Cooeprcanue:

YIoJI MENIY JIBYMsI NPAMBIMH B [IPOCTPAHCTBE, pacCTOAHHE OT TOYKH [0 MPSMOH

KpaTdaiiiee pacCTOAHHE MEXIY IBYMS MPAMBIMH

YIoJI MENKIY MPAMOH H MJIOCKOCTHIO

Teopemuueckaa uacms:

Yenom mexncoy odeyma nmpamveimu B IpOCTpaHCTBe OyJeM HasbIBaTh JIHOOOH H3 yIVIOB, 00pa3OBaHHBIX JIBYM:
MPAMBIMH, IMPOBEJEHHBIMH Ye€pe3 IMPOH3BOIBHY TOYKY Mapalie/lbHO JaHHBIM. O4eBHIHO, 3a YIoJ ¢ MEeX]y NpAMBIMH

MOHO B3STh YIOJ MEXJIY HX HANpPaBlIsSONMMH BekTopamu: &, =/, m, n,} w §, =/{,,m, n,/}, xocunyc
KOTOpOI'o MOXHO HANTH 110 (popMmyie:

LI, +mm, +nn,

Cosy ==

VA a5+ ms g

A= Xy, V=V, 247 2 :
E = = M IUIOCKOCTEIO Ax + By + Cz + D = () OyJeM Ha3bIBaTh
) f

AH0O0H M3 JIBYX CMEKHBIX VITIOB, 00pa30BaHHBIX IIPSAMOH H €€ MPOoeKLMeEH Ha I1JI0CKOCTE.
T | AL+ Bm+(Cn |
c:r:,a:.'(’;- @ =sing=————F
Z A+ B+ A +m
Al+Bm~+Cn=( — ycJIOBUE MapaJJIETLHOCTH MPSIM O U MI0CKOCTH.

A B C
T —— —— — YCIOBHE NEPIICHIHEYIIAPHOCTH lTpHMDﬁ H IIJTOCKOCTH.
. FH 1

YoM MexIy MpsaMOH

Bonpocet u 3a0auu:
3agada |. BEMHCITHTE KOCHHYC YIJIa MEXIY MTPAMBIMH:

| | x =5/- 4 , X x={- 3
X - v+ z X - Vo 2= -
1) == =— u v =-2z ; 2) — = My =53+1
2 1 . 5::_I+1 " 2 2 1 -.32_r+E
3 | . x=2/-1 | 2 | (x =-¢+1
- + z- X - +3  z-
3}A :‘Jl’::r — He_p:—_’ij{+2; 4} v :'Jf‘!h — H',FZZ{‘F]-
L - l z=-t+4 > > -2 'z =5
_ ox-1 v+2 z-1
3agada 2. HaliTh TOUKY nepecedeHus MpsAMOoH 3 —- y — 5 H IJIOCKOCTH x+y-z-3 = ().
Bormpocel.

1. Kak onpefeauTs yroia Mex1y ABYMs IMPSMBIMH B ITPOCTpaHCTBE?

2. KakoBbI yCIIOBHS MapalIelbHOCTH H NMEPIEHIHKYIIAPHOCTH JIBYX IMPAMBIX B TPEXMEPHOM ITPOCTpaHCcTBe?
3.Kak HaHTH TOUKY [epecedeHHs MPSAMOH U IVIOCKOCTH B TPEXMEPHOM ITpOCTpaHCTBE?

4.CihopMynHpyHTe YCI0BHSA MapaljieIbHOCTH H NEPIEHTHKYIAPHOCTH MPAMOH H IUIOCKOCTH.

5. IlepeyeHs JTUTEpPATYPbl, HEOOXOAHUMO IJI51 OCBOEHHSI THCIHUILTHHBI

OcHoBHas JUTEpaTypa:

['penmnos, A. A. Anamurnueckasa reomerpusa. Bektophnas amreOpa. KpuBweie BTOPOTO mopsaka
yueOnoe mocobue / A. A. I'penmanos, T. W. benosa. — Mocksa : Jloroc, 2004. — 128 ¢. — Pexum
nocryma: http://www.iprbookshop.ru/13004.html

Jononauten s @ SR SFarspa;

[deraperorcdondBAmammageckassreomerpus /| A. B. [Toropenos. — Mocksa, UxeBck : Perynapnas

1" K a0 THHRERAS ™ HHTARAK, 2005. — 208 C. — Pesxcum aoCTyma:
http://www.iprbookshop.ru/1 6488 .html
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1. O0mmue mookeHHA

CamocrosrensHas padoTa - mnaHupyemas ydeOHas, ydeOHO-MCCIEOOBATENLCKAA, HAYYHO-
UCCIEI0BATENECKAA padoTa CTYOEHTOB, BBIMOIHAEMAs BO BHEAYAWUTOPHOE (AyAUTOPHOE) BPEMS IIO
3a0aHUIO U IPH METOAUYECKOM PYKOBOJICTBE IPENOAABATEN A, HO 0€3 €r0 HEMOCPEACTBEHHOTO YYaCTHA
(Ipy 9acTHYHOM HEMOCPENCTBEHHOM YUYACTUM MPENOAaBaTeliA, OCTABJIAIONIEM BEAYIIYIO pPOIb 34
paboTOM CTYAEHTOB).

CamocroarempHas padora crynentoB (CPC) B BY3e saBnAerca BaKHBIM BHAOM y4EOHOM H
HAYIHOU OEATEILHOCTU CTyaeHTa. CamocToATensHas padoTa CTyJEHTOB UTPAET 3HAUUTEILHYIO POJIE B
PEUTHHTOBOM TEXHOJIOTHN 00yUEHMA.

CamocroarensHas padora sABAAETCA BawHEHmen (OpMOM yCcBOeHMsA 3HaHuM. B xonme
CAMOCTOATEIPHOU PAa0OTHI CTYNEHTHI VACHSAIOT 3HAHUA [0 KOHKPETHOHW TeMe y4eOHOTO Marepuaa,
3AKPEIUIAIOT M YTOYHAIOT YK€ W3BECTHBIE M OCBAMBAIOT HOBBIE Kareropu. CTaIKHUBAsACh C
HEAOCTATOUYHO MOHATHBIMU AJIE€MEHTAMHU TEMBI, CTYIEHTHl CTPEMATCA HAXOOUTH OTBETHl WIH
(pMKCUPOBATH BOIIPOCH! 1A IMOCTAHOBKHM W YACHEHMSA UX HA KOHCYJIBTALIUU C MPEIOJABATEIEM WM BO
BPEMS NPAKTUIECKOTO 3aHATHA.

3amaun caMOCTOATENBHOM padOTEI COCTOAT B CIENYIOMIEM:

1. Pa3zBurs moruueckoe U alropuTMHIECKOE MBINILIEHHE.

2. Beipaborars nepBUYHEIE HABEIKM MATEMATUUYECKOTO UCCAENOBAHUA TPUKIATHEIX BOIPOCOB.

3. BripaboTare HABBIKM [OOBEOECHUSA PELICHUS 3a0aud [O0 HPUEMIEMOrO MPAKTUYECKOTO
pesyapTara — 4ucia, rpauka, TOYHOTO KA4ECTBEHHOTO BBIBOAA C IPHUMEHEHHEM aJE€KBATHBIX
BBIUMCIIUTENBHEIX CPENCTB, TAOMHI, CITPABOYHHUKOB.

4. Bripabotate yMEHHE CAMOCTOATENHHO pa3zOUpaTeCa B MATEMATHUECKOM ammapare,
MPUMEHAEMOM B JIUTEPATYPE, CBA3AHHON CO CHEI[UATBHOCTEIO CTYACHTA.

5. Hayuurs onepupoBare aOCTpakTHEIMM OOBEKTAMH W A4IC€KBATHO  YIOTPEOIATH
MATEMATUIECKUE TIOHATUA W CHUMBOJBI [UIA BBIPAKEHUA KOJTWYECTBEHHBIX W KAa4E€CTBEHHBIX
OTHOII EHUH.

CamocroarensHas pabdora crygeHta mo ydeOHOM OUCHUIUIUHE «Anredpa» BKIIOYAET
MOATOTOBKY K MPAKTUYECKUM 3aHATHAM M BBINOJHEHHE MPAKTHUUYECKUX 3a0aHHUH, CAMOCTOATEIEHOE
M3Y4EHUE TEeM Yy4eOHOrO Marepuasa @0 PEKOMEHAYEMOH JUTEPATYypEe U C HUCHOIB30BAHHEM

MH(POPMAIIMOHHEIX PECYPCOB.

CaMDCTﬂu mmﬁﬂgma no aucnumimHe «l'eomerpua» HampaBiaeHa HA (OpPMHUPOBAHUE

BNEKTPOHHOW MNQAMNWUCHIO
GLEAYHOIIEE o OMIEC AR HII M- 75 4 500060000043E

B T

Kon, d¢opmynuporka | Koa, popmynupoBka | [Imanupyemsie pe3ynstaTel 00ydueHHA IO
HloncTomrenen & 16.08.2022 o 19.08.3009 o1 OP4 AMCITHTUTHEE (Mozy mO),
XApPaKTEPU3YIOILINE 3TANEL
(hopMHUPOBAHUSA KOMIIETeHIH I,




WHIHKATOPOB
OIIK-1: Cnocoben UA-1onk.1 3vakoMm ¢ ocHoBamu | [Ipumenser  eCTeCTBEHHOHAy4YHEIE U
IPUMEHSATE MATEMATHKH, (pu3uKH, | OONICHHIKEHEPHBIE  3HAHWA,  METOEI
€CTECTBEHHOHAYYHEIE | BEIYMCIUTENBHON TEXHUKM M | MATEMATHUYECKOTO  MOIEIUPOBAHUA B
U 0OIIENH KEHEPHBIE IPOTPAMMHPOBAHUS. npo()ECCHOHATBEHON OEATEIBHOCTH.
3HAHWU A, METOIBI N/1-20nx-1 Pemaer
MAaTE€MaTH4IECKOT0 CTAHIAPTHEIE
aHanusa u npo(p eCCUOHATBHEIE 3aJauu C
MOJETNPOBAHNA, OPUMEHEHUEM
TEOPETHYECKOTO U €CTECTBEHHOHAYYHBIX 151
YKCIEPUMEHTAIBHOTO | OOMIEMHKEHEPHBIX  3HAHWM,
MCCJIEOBAHUA B METOI0B MATEMATHYECKOTO
npo(eCCHOHATTEHOM aHaII3a ¥ MOJEINPOBAHUA.
NEATENbHOCTH

2. [ejnb H 321a4H CAMOCTOATE/ILHOH padOThI

Benymas nens opranmsanuun u ocymiecrsiaeHus CPC coBmamaer ¢ nensro 00yueHus CTyIeHTa —
¢popmupoBanue Habopa o0O0mEeHAay4dHBIX,  OPO(ECCHOHANBHBIX W CIENHATBHBIX KOMIIETEHIIUH
Oyaymiero OakamaBpa mo COOTBETCTBYIONIEMY HAINIPABICHHUIO MOATOTOBKHU

[Tpn opranmzammu CPC BaKHEIM M HEOOXOIUMBIM YCIOBUEM CTAHOBATCA (DOPMHUPOBAHHE
YMEHHUSA CAMOCTOATENBHOW pabOTEl [ TpUOOpeTeHus 3HAHWM, HABBIKOB W BO3MOKHOCTH
OpraHm3anuu y4eOHOM W HAy4YHOH OeaTenpHOCTH. llenpro camocTosaTenmsHOM padOTEl CTYIEHTOB
ABIAETCS OBIANEHHE (DYHIAMEHTAIbHBIMU 3HAHUAMH, MPO(ECCHOHATEHBIMA YMEHUAMH U HABBIKAMHU
OEATETBHOCTH N0  TpPO(II0, OOBITOM  TBOPYECKOM, MCCIEOOBATENLCKOM  AEATEIBHOCTH.
CamocrosrensHas padoTa CTyIEHTOB CIOCOOCTBYET PAa3BUTHIO CAMOCTOATENEHOCTH, OTBETCTBEHHOCTH
U OPraHU30BAHHOCTH, TBOPUECKOr0 MOAXO0MA K PEHICHUIO MPO0IEM yueOHOTrO U Mpo(eCcCHOHAIBEHOTO
YPOBHH.

3anmauavu CPC aBiasgroTcA:
- CHCTEMATH3AIMA W 3AKPENJIECHUE ITOJyYEHHBIX TEOPETHMUECKUX 3HAHWNM M MPAKTHIECKHUX
YMEHHUH CTYOEHTOB;

- yrayOneHne u paclMpeHnue TEOPETUUECKUX 3HAHUM;

- (opMupOBaHME YMEHWH HCHONB30BATE HOPMATHBHYIO, IPABOBYIO, CHPABOUHYIO

DOKYMEHTALUIO U CHENUATLHYIO JIUTEPATYPY;

- pa3BUTHE TMO3HABATEIBHBEIX CHOCOOHOCTEM W AKTUBHOCTH CTYIEHTOB: TBOPUYECKOMU

WHUIMATHUBEI, CAMOCTOATEIBHOCTH, OTBETCTBEHHOCTH U OPraHU30BAHHOCTH;

- (popMHUpPOBAHME CAMOCTOATEILHOCTH  MBIIJICHUA, CHOCOOHOCTEM K CAMOPA3BUTHUIO,
OKYMEHT MOANMCAH _

CaMO COBEPIICHAEBPBARGIAJAAMOP €T3 AL ;

Ceprvcukar:  2C0000043E9ABBBI52205E7BAS00060000043E 1

Bnageney:  PABBITEITCHCEAGUABATEAL CKUX YMCHHH ,

T HCITOIB30BAHHELC MHTEPHHJIH, ﬂﬂﬁpﬂl—l’ﬂﬂl"ﬂ H 1‘[':".‘.1'[‘},r qCHHOro B XO0IO€ CAMOCTOATCIBEHEIX
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BBRIIIVCKHOHM KBATH(MPUKAIIMOHHON paooT, mid PPEeKTHBHOH IMOATOTOBKH K HWTOTOBEIM 3adeTaM H
Iy

HK3aMEHAM.
3. TexHo/lormyeckasi KapTa caMoCTOATE/ILHOM padoThI CTYIeHTA
O0neM J4acoB, B TOM YHCIIE
Bu nestensHoCTH
Koel (acTp.)
. CTYJJEHTOB CpejicTBa 1
peamsyeMpX TEXHOTOIH KoHTtakTHas
KOMITETCHIIHH — CPC paboTa ¢ Beero
[pero/laBare
JIeEM
2 cemecTp
OI1IK-1 [Tonroroska K JIEKLIHAM KommiekT 18 2 20
(111-1,2,3) 3aJIaHHH U
BOITPOCOB 110
TEMAaM
JIUCLIUILIHHE]
OITK-1 [Tonroroska k KommiekT
(M1J1-1,2,3) MpakTHYECKHM paboTaMm 3aJIAHUH U
BOITPOCOB 110 21.6 2.4 24
TEMAaM
JIUCLIUILIHHEI
OIIK-1 CaMOCTOATEIBHOE H3YIEHHE KoMmmuekt
(UJI-1,2,3) JHMTEPATYPEI 110 TeMaM 1-9 3aJlaH|id 1
BOIIPOCOB 110 1 9 10
TEMAaM
JIUCLUILIHHE]
HT1oro 3a 2 cemecTp 40,6 13.4 54
Hroro 40,6 13.4 54

4.1Topsi1oK BLIMOJTHEHHS CAMOCTOATEILHOH padoThI CTY/IeHTOM

4.1. Memoouueckue pekomendayuu no pabome ¢ y4eHOHOU TUmMepamypou

[Tpu pabore ¢ knuron HeoOxoauMo MOAO00OPATE IUTEPATYPY, HAYUATHECA NMIPABUIBHO €€ YNUTATH,
Bectn 3amucu. Jlna monbopa nureparypel B OMOIMOTEKE HMCIONB3YIOTCSA AN(ABUTHBEIL U
CUCTEMATHYECKHN KaTAJIOTH.

BaxHO MOMHUTBE, 4TO PAlIMOHAILHEIE HABBIKM PA0OTEI C KHMTOM - 3TO Bcerga Ooskruas
SKOHOMHS BPEMEHU U CHIL

[TpaBuibHEIN MOA0OP YUEOHUKOB PEKOMEHAYETCA MPEMOAABATENEM, YATAIONIUM JIEKIITMOHHBIN
Kypc. Heobxomumasa nureparypa MOKET OBITH TAKKE€ YKa3aHa B METOOUUECKHUX pa3zpaboTkax mo
DAHHOMY KypCY.

MN3ygas marepuan mo yueOHHMKY, CIE€IyEeT MEPEXOIUTE K CIEIYIONIEMY BOMNPOCY TOIBKO ITOCIE
MPABWIBHOTO YICHEHUs IPEABIAYNIIErO, OMUCHIBAasA HA Oymare BCE BBIKIAOKW U BREIYMCIEHUA (B TOM

AOKYMEHT MNOANMCAH

UUCIIE T€, KOTOPEIEAPNHIEOIRARECOTYIIEHEI MK HA JIEKIWW JAHBI /I CAMOCTOATENBHOTO BEIBOIA).
Ceptudmkat: 2C0000043E9ABBBI52205E7BA500060000043E

Brageneu] Tpiietmyud e AoGoioeMICIIUTUIMHEL OOJBIIYI0O M BAXKHYIO POJIb WUT'PAET CAMOCTOATETBHAS

HHIHUB ajrbpHas padbora.
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Oco0oe BHHUMAHME CIEAYET O0OpaTHUTE HA ONMPENENICHHE OCHOBHBIX NOHATUHN Kypcd. CTyneHt
DOJKEH MOAPOOHO pa3dupaTs MPUMEPHI, KOTOPBIE MOACHAIOT TAKUE OMPEICIEHUA, U YMETh CTPOUTE
AHAJIOTUUHBIE MPUMEPHI CaMOCTOATENbHO. HykHO moOMBATBCS TOYHOTO HNPENCTABIAECHUS O TOM, 4TO
m3ygaemb. [lone3no cocraBmaATe OMOpHBIE KOHCHEKTHI. [lpu m3yuenum marepuana mo y4eOHMKY
MOAE3HO B TETPaau (HA CHENMAJIbHO OTBEACHHBIX IMOJIAX) AOHOJHATE KOHCIEKT JEKIMH. lam ke
CJIEIYET OTMEUATh BOMPOCHI, BEIJIEIEHHEIEC CTYAEHTOM JIJII KOHCYIBTAIIUH C IMPETOIABATEIEM.

BEIBOBI, TOJIyYEHHBIE B PE3YILTATE U3YUCHUS, PEKOMEHIYETCA B KOHCIIEKTE BBIAEIATE, UTOOEI
OHM MPU MEPEUNTHIBAHUM 3AMUCEN Ty UIIe 3a0 MUHAINCE.

OMEBIT MOKA3BIBAET, YTO MHOTUM CTYJAEHTAM MOMOTAET COCTABIECHUE JMCTA OMOPHBIX CUTHAJIOB,
COOEPIKANIETO BAXKHEHUINE W HAuOoIee 4JacTto ymoTpedmaemMsie (JOPMynbl M MOHATUA. [ aKOM JHCT
MOMOTAET 3amOMHUTE (POPMYIBI, OCHOBHBIE MOJONKEHUSA JIEKIMH, A TAKKE MOKET CIyKUTh
MOCTOSHHBIM CIIPABOUHUKOM JIJII CTYIAEHTA.

YUreHne HaAy4yHOTO TEKCTA ABJAETCA YACTBI0 MO3HABATENRHOM OeATENBHOCTU. Ee memp —
W3BJIEYEHUE M3 TEKCTAa HeoOxomumou wH@opmammu. OT TOTO HA CKOJBKO OCO3HAHHA YUTAONIAM
COOCTBEHHAs BHYTPEHHSASA YCTAHOBKA MPH 00panmieHnu K MeYaTHOMY CIOBY (HAWTH HYKHBIE CBEICHMA,
YCBOUTE MH(MOPMAIIMIO MOTHOCTHIO WM YACTUUHO, KPUTHUECKA MPOAHATM3UPOBATE MATEPUAT U T.II.)
BO MHOTOM 3aBUCHT 3(PPEKTUBHOCTEL OCYIIECTBIAEMOTO JEUCTBH.

BeiaensaioT uemoipe 0CHOBHbBIE YCIMAHOEKU 6 YUMEHUU HAYYHO20 MeKCma:

UH(OPMAIIMOHHO-TOUCKOBBIN (331494 — HAUTH, BEIAEINTE UCKOMYO HH(DOPMAITHIO )

yCBaMBArOMIAA (YCUIMUSA UMTATENS HANPABICHBI HA TO, UTOOBI KAK MOJKHO ITOJTHEE OCO3HATH U
3aITOMHUTH KaK CAMH CBEICHUS U3TATAEMBIE ABTOPOM, TAK U BCIO JIOTHKY €T0 PACCYKICHUH)

AHATUTHKO-KPUTHUECKAs  (UMTATENh  CTPEMUTCS  KPUTHMYECKH  OCMBICIWTE  MaTepuan,
MPOAHATIM3UPOBAB €T0, ONPENEINB CBOE OTHOIIEHHE K HEMY)

TBOpUECKAA (CO3MAET Y YMTATENA TOTOBHOCTh B TOM WJIM MHOM BHUJAE — KAK OTOPABHOM IMYHKT
Ol CBOMX PACCYKIOEHUN, KaK 00pa3 mid OeNCTBUS MO AHAIOTMM WU T.IM. — UCHOJB30BATh CYIKIECHUS
aBTOPAa, XOJ €ro MEICIEH, Pe3yabTar HAOmMoOAeHUsA, pazpadOTaHHYI0 METOAUKY, AOHMOJTHUTE WX,

HOOBEPTrHYTE HOBOU ITPOBEPKE).

4. 2. Memoouueckue pekomeHoayuu N0 NOO2OMOBKE K NPAKMUYECKUM 3AHAMUAM

Jnsg Toro 4roOBl MPAKTUYECKUE 3aHATHA HNPUHOCHIM MAKCUMAIBHYIO IIOJIB3Yy, HEOOXOIMMO
MOMHHUTB, UTO YIPAKHEHUE U PEMIEHUE 3a1a4 MPOBOJATCS M0 BEIYUTAHHOMY Ha JIEKIMAX MaTepuany u
CBA3aHBI, KAK IIPABWIO, C JETANBHBIM Pa300pOM OTIAEIBHBIX BOMPOCOB JEKIMOHHOTO Kypca. Caenyer

MOAYEPKHYTh, YTO TOJBKO IMOCIE YCBOCHMA JIEKITMOHHOTO MATEpUAId C ONMPENEICHHON TOYKH 3PEHUS
AOKYMEHT MOAMNACAH

INEKTPOHHOV NChIO
(@EP% HEEEGE&GGBE%%&E A 5@%@“@ H M3IAraercs Ha JISKIHMAX) OH Oy/IeT 3aKperuiiThCa Ha MPAKTHYCCKHUX

Bnaneneu: llleGayxoea TaTeAHa Anexkcadg Ha
3dHATHAX KdK B pEﬂ}’JTE:THTE g%ﬂ}’ﬁfﬂ&HHﬂ H dHd4JI134a JICKIITHOHHOTIO MHTEPHHJIH, TdK M C ITOMOIIIEHD

%m;ﬂmmmyﬂuﬁﬁ 3ad4. HpH OTUX YCIOBHAX CTYICHT HC TOJIBKO XOpPOMIO YCBOHT



MATE€PUAJ, HO U HAYUYNATCS IIPUMEHATE €70 Ha IMPAKTUKE, 4 TAKKE IMOJYUUT NOIIOJIHUTEILHBIA CTUMYJI
(M 9TO OYEHB BAXKHO ) I AKTUBHON MPOPAOOTKH NEKIIHH.

Cienyer mOMHWUTH, 4YTO pPEHIEHWE Ka)kAO0W ydeOHOM 3amaduu OOJKHO JOBOIUTHCA 10
OKOHYATENBHOI0 JIOTHUECKOTO OTBETA, KOTOPOro TpeOyer yCrnoBHE, U IO BO3MOKHOCTH C BEIBOJOM.
[ToryueHHEBIN OTBET CIEAYET OPOBEPUTH CMOCOOAMM, BRITEKAIOMIMMHI M3 CYIIECTBA JAHHOW 33aa4M.
[Tonezno Takxke (ecnm BO3MOKHO) pEemaTe HECKOIBKMMM CIIOCO0AMU M CPABHUTH IOJYUCHHEIE
pe3ynbTarel. Pemenue 3amad 1aHHOTO THITA HYHO IIPONOJDKATE 10 NMPUOOPETEHNA TBEPABIX HABBIKOB

B UX PCIICHHH.

4.3. Memoouueckue pekomeHoayuu N0 camMonposepKe 3HaHuu

[Tocne n3yueHus onpeneneHHON TEMBI 110 3aMUCAM B KOHCIIEKTE U YUYEOHHUKY, a TAKKE PELICHUS
DOCTATOUHOTO KOJMUYECTBA COOTBETCTBYIOMIMX 341a4 HA MPAKTHUYECKUX 3AHATUAX U CAMOCTOATEIBHO
CTYOEHTY PEKOMEHAYETCHA, MPOBECTH CAMONPOBEPKY YCBOECHHEBIX 3HAHWUM, OTBETUB HA KOHTPOIBHEIE
BOIIPOCHL O U3YYEHHOH TEME.

B cnyuae He0OX0AUMOCTH HYIKHO €11€ pa3 BHUMATEINRHO Pa300parsca B MarepHanie.

Muornga HEnoCTaTOYHOCTH YCBOEHHUS TOTO WMJIM WHOTO BOMNPOCA BBIACHAETCS TOIBKO IIPH
M3YUEHUH NAJbHEHIIero marepuana. B AToMm Ciaydae HAamo BEPHYTHCA HA3ad M MOBTOPUTH ILIOXO
yCBOEHHBIM mMarepuan. BakHeiil KpUTEpHil YCBOEHUS TEOPETMUECKOTO MATEPHATA - YMEHHE PEMIAThH
3a0a4d WJIA IPOWUTH TECTUPOBAHUE IO OPOMAECHHOMY Marepuairy. OmHako CiIenyeT ITOMHUTE, 4YTO
MPABWIBHOE PENICHUE 3a0a4d MOKET IIOJYUYUTHCA B PE3YJILTATE NPUMEHEHUA MEXAHWYECKHU

3ay4eHHBIX (popmyn 0€3 MOHMMAHUA CYIIHOCTH TEOPETHUECKUX MOJIOKEHHH.

5.KoHTpoOJIL caMOCTOATE/ILHOH pad0THI CTYIEHTOB

B pamMkax pelTHHrOBON CHCTEMBI YCIIEBAEMOCTH CTYAEHTOB IO KAXKIOW MUCIHILINHE
OLICHUBAETCA B XOJ€ TEKYNIEr0 KOHTPOJIL U MPOMEKYTOUHON aTTECTAIMH.
Texymuii KOHTPO.1b

PeliTHHrOBas OLIEHKA 3HAHUH CTYIeHTA

No Bu 1€ TeILHOCTH CTY IEHTOB Cpoku Kommaectso
/1 BEIIT OJTH €HHS DaioB
. [TpakTHYECKOE 3aHATHE 5 5 HeJleJ 15
2. ITpakTraeckoe zansaTtue 10 10 nenens 20
3. ITpakTHueckoe zansaTue 15 15 nenens 20
HToro 3a 2 cemectp 35
Hrtoro 55
[OKYMEHT MNOAMNUCAH

Ceprvdmkatr: 2C0000043E9ABBB952205E7BAS00060000043E
Bnaneneu: llleGayxoea TaTeAHa AnexkcaHgpoBHa

MakcumaneHO BO3MOKHBEIM 04l 3a BECh TEKYIIMH KOHTPOJbL YCTAHABIUBAETCS PAaBHBIM S5.
hexyniee KOHEPOAEHOCMEPOIIPHUATAE CIUTACTCS CAAHHBIM, €CIIM CTYIEHT ITOJIYU4W] 34 HETO HE MEHEE
60% OT yCTaHOBIEHHOTO MJIA HTOr0 KOHTPOJA MakCUManpHOro Oamna. PenrunroBein Oaswn,



BBICTABILIEMEI CTYJEHTY 34 TEKYNIE€ KOHTPOJBHOE MEPONPHUATHE, CHAHHOE CTYIEHTOM B
YCTAHOBJIEHHBIE TPA(PUKOM KOHTPOJIBHBIX MEPOTIPUATHN CPOKH, ONIPEAETAECTCA CAETYIONIAM 00pazoMm:

Ypoeensv gvinonnenus xonmponsvnoco | Peiumuncoewlit 6ann (6 % om MaKkcum aibHo20
3a0anHUs danna 3a KOHMpOIbHOE 3a0aniie)
Omauunbli 100
Xopouiuu 80
Yooeremeopumenvhoii 60
HeyodoenemsopumenbHbii 0

6. CniHcok JIHTepaTyphl
6.1. IlepeyeHn OCHOBHOH JIHTEPATYPHI:

I'pemmnor, A. A. AHaimtnueckas reomerpus. Bekropuasa anreOpa. KpuBeie BTOpOro mopsaka :
yueOHoe mocobue / A. A. I'penmanos, T. WU. benosa. — Mocksa : Jloroc, 2004. — 128 c¢. — Pexum
nocryma: http://www.iprbookshop.ru/13004.html
6.2. IlepeyeHs TOMOJTHUTEILHOU JTHTEPATYPBI:

[Toropenos, A. B. Anamutuueckas reomerpusa / A. B. Iloropeno. — Mockea, MxeBck

Perymapuas u  xaormueckas  munHammka, 2005, — 208 c¢. — Pexwum  pocryma:
http://www.iprbookshop.ru/1 6488 .html
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