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®opma(bl) MPOMEKYTOYHOMN aTTECTANMHA

1 cemectp — 0.3 u
3adeT ¢ oneHKOI

ouHas ¢opma OYHO-3204YHAS 3a04yHas
dbopma dbopma
Kype 1
CemecTp/Tpumectp 1,2
Jlekuuu 36
JlaGopaTopHble 3aHATHUS -
IIpakTHyeckne (ceMMHAPCKHE) 3AHATHSA 72
B T. 4. MIPAKTHYeCKAas MOAr0TOBKA -
JK3aMeH

2 cemecTp
KonTtpoJasn 9
HNublie popMbl padoThl -
CamocrosiTejibHas padoTa 62.7

Bcero uacos: 180

TpynoeMKoCTb:5 3a4eTHBIX eIUHMII.
Pa3zpaboTunk(u) paboueit mporpamMmsi:
Kanouoam neoa2o2uyeckux HayK, OOUeHm




|. OPTAHU3AIIMOHHO-METO/IMYECKUI PA3JIEI

Leap n3yyenuss TUCHUILVINHBI: 0a30Bas MOATOTOBKA OaKanaBpoOB B 00JIACTH aHATH-
THYECKON T€OMETPHUH, OPUECHTUPOBAHHAS HA PA3BUTHE JIOTUYECKOT'O Y IPOCTPAHCTBEHHOIO
KOMITOHEHTOB MBIIIJICHHS], @ TAK)KE CIIOCOOHOCTH MPUMEHSATh T€OMETPHUUECKUIA armapar s
MOCTPOCHUS MAaTEMATHUYECKUX MOJIEeH U pelieHus: MpodeCCHOHAIbHBIX 3aa4.

3agaum n3y4yeHus IMCUMILINHBI:

— BBICTpaWBaHUE OOIIEr0 KOHTEKCTa MAaTEMAaTUYECKOTO MBIIIJICHUS KaK KYJIbTYPHOU
(bOpMBI IESITENIBHOCTH, ONPEACIIIEMON HE TOJIBKO CTPYKTYPHBIMH OCOOCHHOCTSIMU MaTeMa-
TUYECKOTO 3HAHMS, HO U MECTOM MaTeMaTHUKU B CUCTEME HayK,

— OCO3HaHHUE COIMaIbLHON 3HAUMMOCTH Oyayuiel npodeccuu, GopMUPOBAHUE MOTH-
BalllU K OCYIIECTBJICHHIO TPO(DECCUOHATLHOM 1eATebHOCTH;

— TOATOTOBKA K MCIOJIb30BAaHUIO CHCTEMATH3MPOBAHHBIX 3HAHUI W MPAKTHYECKUX
YMEHUH P pelieHUu Npo(dhecCHOHAIbHBIX 3a/1ay.

Mecto aucuuimuidaabl B cTpykType OIIOIL: peanusyercs B paMkax 00s3aTeIbHON

yactu 6;10ka b1. lucuumnunsl (Moayn).

IlnaHupyemble pe3yJbTAThl 00YUCHUS MO TUCHUIINHE:

OU 1esATeNbHOCTH

peliaTe THUIOBBIE y4deOHBIE
3a/1a4¥l 10 OCHOBHBIM Mare-
MaTHYECKUM AUCIUILTHHAM;
UCTIOJIF30BaTh OCHOBHBIE 3a-
KOHBI €CTECTBEHHOHAYYHBIX
JTUCIUTIMH B Tpodeccro-
HAJTBHOU JIEITEITbHOCTH;

Kon NHaukaTopbl 10CTHKEHUS I[lnannpyemble pe3y/bTaThbl 00y4eHH s
KOMIIeTeHIIUH KOMIIeTEeHIIUHN 10 JUCHUILIHHE

OIIK-1 3HaTh! 3naert:
Crnocoben -OCHOBHBIE 3aKOHBI €CTe- | - 6a30BbI€ MOHATUS U METOJbl AHAIIUTUYECKON Te0-
MPHUMCHATH CTBCHHOHAYYHBIX AUCOU- | MCTPHU HA IJIOCKOCTHU U B ITPOCTPAHCTBC,
€CTECTBEHHOHAYY | ILJIUH; - TEOPHUIO0 KPUBBIX U MOBEPXHOCTEH MEPBOrO U BTO-
HBIC " | -MCTOABI MATCMATHUYCCKOI'0 | poro nmopsgaaka,
OOIIEeH)KEHEPHBI | aHallu3a U MOJEIUPOBAHUS; | - MATEMAaTHUECKHI anmapart Jisi OMCaHusl, aHaIH3a,
€ 3HaHUS, METOJIbI | TEOPETUYECKOTO U IKCIEPHU- | TEOPETUUECKOTO U AKCIIEPUMEHTAIBHOIO HCCIEN0-
MaTEeMaTHYeCKOTrO | MEHTAIbHOTO  HCCJEIOBa- | BAaHUS U MOAENUPOBAaHUS MHPOPMAIIMOHHBIX CUCTEM|
aHanusa U | HUSL.
MOJEIUPOBAaHUA, | YMETh!: Ymeer:
TCOPECTUYCCKOTO U | BBIIIOJIHATH CTaHAAPTHLBIC | - ONPCACIIATH J'[I/IHGfIHYIO 3aBUCUMOCTh U HE3aBU-
OKCIIEPUMEHTAb | JIEWCTBUA C yYETOM OCHOB- | CHMOCTh CUCTEMBI BEKTOPOB; OIMpPENesaTh 0a3uc u
HOTO HBIX MTOHATHH, GOpMyJIMpYye- | PaHT CUCTEMbI BEKTOPOB; (POpMYIHpPOBaATh U JI0Ka-
UCCIIEI0OBAHUA B | MBIX B paMKax 0a30BbIX Ma- | 3bIBaTh TEOPEMBI;
HpO(beCCI/IOHa.TII)H TEMATUYCCKUX JUCHUIIIIMH, | - UCIIOJIB30BaTh MaTeMaTUYECKUUN A3BIK, TCOMETPHU-

YECKUE METOJIbI ITPY NOCTPOCHUH MOJENIEH peasb-
HBIX IIPOLIECCOB,

- IPUMEHITh MAaTEMaTU4YECKHE METOJABI K pelle-
HUIO Mpo(eccroHalIbHBIX 3a/1a4

Baaners:

- HaBbIKAMU OOpabOTKH H
aHaliM3a Hay4YHO-TeXHUYe-
CKOM nH(pOpMaIHH.

Baaneer:
- HaBBIKAMU pabOThI ¢ MaTEeMaTHYECKOH JTUTEepaTy-
poii,




- KyJBTYpPOH MBIIUICHHUS, CIOCOOHOCTHIO K 0000-
IICHUIO, aHAIN3Y, BOCIIPUATHIO HH(POPMAIIUH, T10-
CTaHOBKE IIeJTM U BBEIOOPY MyTel ee JOCTHKEHHS,

- CIIOCOOHOCTBIO JIOTUYECKH, BEPHO, apIyMEHTHPO-
BAHO U SICHO CTPOUTH YCTHYIO U IUCbMEHHYIO PEYb.

II. COAEP’)KAHUE U OB BEM /IUCHUIIJIMHBI
¢ YKa3aHMEM KOJIMYeCTBA YaCOB, BbIICJICHHBIX HA KOHTAKTHYIO padoTy 00y4arouuxcs
¢ nmpenogasareJsieM (10 BUIaM Y4eOHbIX 3aHATHI) M HA CAMOCTOATEIbLHYIO padoTy

Ounas popma o0yueHust

g AYyIUTOPHBIE 3aHATHS Cam.
Ne HaumeHoBaHue pa3ie/ioB U TeM 2 y P pao.
n/n
1 cemecTp
JIK 3 Jb

1 Paznein 1. DiieMeHTHI BEKTOPHOI ajiredOpbl B 32 6 12 14
NMPOCTPAHCTBE.

1 Tewma 1: BekTopsl U TUHEHHBIC ONlepaIluy Hal 5 1 2 2
HUMH.

2 Tewma 2: JIuneiinast 3aBUCUMOCTb BEKTOPOB. 5 1 2 e

3 Tema 3: BektopHoe nipoctpanctBo. [Ipumepsl 5 1 2 2
BEKTOPHBIX MOANPOCTPAHCTB.

4 Tema 4: bazuc BekTopHoro npoctpanctsa. Koop- 7 1 2 4
JIMHATHI BEKTOPA B 3aJJaHHOM 0Oa3uce.

5 Tema 5: CkansgpHOe IpOU3BEIEHUE BEKTOPOB. 10 2 4 4

2 Paznen 2. MeTox K0OpAMHAT Ha IJIOCKOCTH. 34 6 12 16
Tema 6: Apdunnas cucremMa KOOpAUHAT Ha

6 mwrockocTH. [Ipocreitmme 3a1aun B KOOpIMHA- 4 ! 1 g
Tax.

7 Tema 7: [IpsmoyronbHas 1eKapTOBa CUCTEMA KO- 4 2 2
OpJIMHAaT.

8 Tema 8: Yronm Mexxay BeKTOpaMu Ha OPHEHTHPO- 4 1 1 2
BAHHOM IJIOCKOCTH.

9 Tema 9: PaznuaHbIe CITOCOOBI 3a/TaHUS TTPSIMOM. 5 ! 2 c
Tema 10: O61ee ypaBHeHue npsimoid. I'eomeTpu-

10 | yeckmit empic K03(h(DUIIMEHTOB NMPHU TEKYIIUX 5 1 2 2
KOOpJMHATaX B OOIIEeM YPaBHEHHUH MPSIMOH.

11 | Tema 11: B3aumHOe pacroyioXeHHE NBYX Mps- 5 1 2 2
MBbIX Ha IJIOCKOCTH.
Tema 12: PaccTostHEE OT TOYKH 10 TIPSIMOHA.

12 | Yroa mexay npsiMbIMH. 7 1 2 4




3 Pa3nen 3. Jlunuu BTOPOro mopsijaka. 32.7 6 12 14.7

13 | Tema 13: Dnunc, ero KaHOHUYECKOE YpaBHEHHUE 8 2 2 4
U CBOMCTBA.

14 | Tema 14: I'unepOoia, ee KAHOHUYECKOE ypaBHE- 7 1 2 4
HHUE U CBOMCTBA.

15 | Tema 15: [Tapabona, ee KaHOHUYECKOE YpaBHE- 5 1 2 2
HUE U CBOMCTBA.
Tema 16: OGmiee ypaBHeHHE TUHIHA BTOPOTO TO-

16 12.7 2 6 4.7
psiaKa ¥ MPUBEJCHHE €r0 K KAHOHUYECKOMY
BUTY.
Konmponw 9
Dopma omuemHnocmu 0.3 IKsamen
Hmozo 3a 1 cemecmp 108 18 36 a4.7
B T. 4. MIPAKTHYecKasi NOAr0TOBKA )
Pa3nen 4. MeToa KOOPAUHAT B IPOCTPAHCTRBE.

4 BekTopHOe u cMemIaHHOe MPON3BeAeHUs BeK- 16 4 8 4
TOPOB.
Tema 17: Adpdunnas cucremMa KOOPAUHAT B MPO-

17 cTpaHcTBe. JleneHue oTpe3ka B JaHHOM OTHOLIE- 4 1 2 L
HUU.

18 | Tema 18: IlpsmoyroyibHas JeKapTOBa CUCTEMA 4 1 2 1
KoopauHaT. PaccTosiHre Mexay ABYMs TOUKAMH.
Tema 19: BexTopHoe npousBenenne. Berancie-

19 | tne IUIONIA/IA TPEYTOJbHUKA. Y CJIOBHE KOMILIA- 4 1 2 1
HApHOCTH 3-€X BEKTOPOB.
Tewma 20: CmemanHoe MPOU3BEICHUE BEKTOPOB.

20 | Bprucrenue o6bema TeTpas’pa. 4 1 2 1

5 Paznen 5. IliockocT U npsiMbie B IPOCTPaH- 24 6 12 6
cTBe.

21 | Tema 21: Pa3znuunble criocoObl 3a1aHUs MIJIOCKO- 4 1 2 1
ctu. Ob1iee ypaBHEHUE TUIOCKOCTH.
Tema 22: ['eomeTpudeckuii CMbICT 3HAKa MHOTO-

22 | unena Ax + By + Cz + D B3anmHoOe pacrioynoxenue 4 1 2 1
2-yX IJIOCKOCTEH.

23 | Tema 23: PaccrossHHE OT TOYKH JO TUIOCKOCTH. 4 1 2 1
Yron Mexay ABYMs IJIOCKOCTSIMHU.

24 | Tema 24: Pasmuumble crOCOBEI 3a/laHus IPSIMOM. 4 1 2 1
Tema 25: B3aumHOe pacronokeHue IByX nps-

25 | Mpix B npocTpaHcTBe. B3aumHoe pacrnonoxenue 4 1 2 1
MIPSIMOM M TNIOCKOCTH.

26 | Tema 26: Vron MEXy MPSAMOH U INIOCKOCTBIO. 4 2

6 Pa3gen 6. [loBepxHOCTH BTOPOIro MOPSI/IKA. 16 4 8 4

27 | Tema 27: llunuHIpUYECKHE TTOBEPXHOCTH. 4 1 2 1
KoHngeckue noBepXHOCTH.

28 | Tewma 28: [ToBepxHOCTH BpallieHus. 4 1 2 1




29 Tewma 29: Dnmunicouast. ['unepOoonbI. 3 1 2

30 | Tema 30 [TapaGosonasr. , 1 1

31 | Tema 31: [IpuBenenue oO1Iero ypaBHeHHs 1O- 3 2 1
BEPXHOCTH 2 TIOPsIKA K KAHOHUYECKOMY BUJTY

7 Pa3nen 7. MeToabl n300pakeHuId. 16 4 8 4
Tewma 32: [NapaienbHoe MPOSKTUPOBAHUE.

32 N300pakeHue miockux GUryp B napamuieIbHOI 4 1 2 1
MIPOCKIIHH.

33 | Tema 33: Teopema Ilonbke-11IBapnia. M306paxke- 2 0 2 0
HUE MHOTOTPAHHHUKOB.

34 | Tema 34: N300paxeHne NUINHAPA, KOHYCA, 4 1 2 1
nrapa.

35 | Tema 35: Akconomerpus. M3o0paskeHne TOYCK, 2 1 0 1
MPSIMBIX M IJIOCKOCTEH.

36 . 4 1 2 1
Tema 36: [To3unoHHBIE 3312491 AKCOHOMETPHH.
Dopma omyemnocmu 3auem c oyetixoi
Hmozo 3a 2 cemecmp 12 18 36 18
B T. 4. MPaKTHYecKasi MOAr0TOBKA .
Hroro 180 36 72 - 62.7

OuHo-3a04yHasi popma oOyuenusi (He peamsyercsi)
3aouHas ¢popma o0yueHus (He peasuzyercs)

I1l. OHEHOYHBIE MATEPUAJIBI VISI TPOBENEHUST TEKYIIEA 1
IHNPOMEXYTOYHOU ATTECTAIIMU OBYYAIOIIIUXCA ITO JAUCHUIIJIMHE

Tekymas arrectamus NpoBOAUTCS B (hOpME KOHTPOJIBHOU paboThI, TECTa.

TunoBoii BApMAHT KOHTPOJIbHOM PadoTHI
KonrpouasHas padora B 1 cemectpe
1. Hau tpeyrompuuk ABC u npowusBonbHas Touka O npoctpanctBa. Ilycte M —

TOUYKa MEePeceUeHus: KaKux-IM0o JByX MEJIMaH TpeyrojbHuKa: OA=TF,, OB = r,-OC=r. Ho-
— 1
Ka3aTb, 4T0 OM = 3 (f+1, +1,).

2. Ha mymockocTu maHbl 1Ba BekTopa U(21), V(1,0). Haittk koaddummeHTs! pa3noxe-
rnst Bexropad(9,1) mo Bexropam ii(2,1), ¥(10).

3. Jlanbl 1Be cmexHbIe BepinHbl kBagpara A(-2,1) u B(3,3). Haiitu nBe apyrue Bep-
1111205158

4. JlBe BepuuHbl TpeyronbHuka ABC umerot koopaunatel A(3,6), B(-3,5). Onpene-
JUTh KOOpAMHATHl BepuinHbl C mpu ycioBuM, uyto cepearnbl ctopod AC n BC nexar Ha
Pa3HBIX OCAX KOOPJAUHAT.



5. OnpenenuTh KOOPAMHATHI TOYKW, CUMMETPUYHOM Hadasly KOOPJAWHAT OTHOCH-
TEJIBHO NIPSAMOM x — 4y +17=0.

6. Hanucate ypaBHEeHHE PSMOI, KOTOPOU MPUHAJIEKUT OUCCEKTpHCA TyOro yriia
MEXAy IpsAMbIMU 3X -4y +12=0, 12x+5y-7=0.

7. TlpuBecTn K KAHOHMYECKOMY BHJIY YypaBHEHUE KpUBOM 2-TO MOpsaKa
X*+y?—2x+6y+9=0

KonTtpoJsbHas pabdora Bo 2 cemecTpe
1. Micrionb3yst BEKTOPHOE MPOU3BEICHUE BEKTOPOB, BEIYUCIUTH TUIOMIAlb TPEYTOJIb-
HuKa ¢ BepumHamu A(3,4,—1) , B(2,0,3), C(-3,5,4). Cucrema KOOpAUHAT MPSIMOYTOJIbHAS.
2. Ucnonw3ys cMenaHHOE MPOU3BEICHUE BEKTOPOB, BEIYMCIUTE 00bEM TeTpadapa ¢
BepimHamu A(0,0,3), B(1,-2,1), C(0,-2,2), D(1,1,1). Cuctema KOOpAHHAT IPSIMOYTOJTb-
Hasl.

3. VCTaHOBUTE, KOMIUIAHAPHEI JIM BEKTOPEI d (2, —1,2), 5(1,2, —3), ¢(3,—4,7).

4. Ha ocu Oz HaliTH TOUYKY, paBHOYIAIEHHYIO OT Touku M(1,-2,0) ¥ OT IJIOCKOCTH
3x—2y+6z-9=0.

5. Haiitu yron Mexy TUIoCKOCTsMHA 71. X +2y-32+4=0

o 2x+3y+z+8=0

6. Hantucath ypaBHEHHE TJIOCKOCTH, IPOXOAsIIeH yepe3 Touku M1(2,—1,3),
M5>(5,1,2) 1 mepreHaNKyISpHOiT wiockocTH T x—3y—27-3=0 (R= (0, i, j,k)).

7. HarcaTh KaHOHMYECKUE YPABHEHUS PSIMOU, SABJISIOLIEHCS JIMHUEH [IEPECEeUCHUs
IJIOCKOCTEN

My x+t2y+z+2=0

my. 3x+z+1=0

Tect no pasaeny «jeMeHTbI BEKTOPHOH aJredOpbn)
1 (momostHuTH YepTexk). Ha Tpex BekTopax a,b,C MOCTPOCH mapasiesienumnes.

< =

[TpoBecTu ero BeKTOp-AMaroHaib, paBHyr a—b—C.
2 (pa3BepHyThIii 0TBeT). [IpoBepUTh TUHENHYIO 3aBUCUMOCTb BEKTOPOB a(2,—1) u b(-6,3) .
Kak oHM HampaBiieHbl — OJMHAKOBO WJIU IPOTUBOIOJIOKHO?

3 (BbIOpaTh oauH oTBeT). Ecu BexkTop X B Oasuce €, €, umeer koopauHatsl (—3,1), TO

KOOpAMHATHI X B Oasuce & =—26, +E,, €, =6,



= /3, 10 cramsp-

4 (BrIGpaTh ouH otBet). 12. Eciinr @ u b — epunnamsie Bextopsr, n ‘a +b

HOE MPOU3BEACHUE (35 - 5) : (5 + 5) paBHO: 1)2; 2)3; 3)4; 4)5; 5)6.
5 (HecKOJIbKO BAPHAHTOB 0TBeTAa). [Ipy KakoM 3HAYEHUU M BEKTOPHI a = mT+2]+4IZ 51
b =mi +mj —2k oproroHamsHsI?

6 (BLIGPATH OIMH OTBET). YT0I MKy BekTopamu a(1,2,3) u b(6,4,—2) paBeH

7 (BbIOpaTh oauH oTBeT). ECciin |§| =4, ‘6‘ =6 ¥ yro MexIy BeKkTopamu 4 u b paBen %,

TO CKAJIIPHOE IIPOU3BEIEHUE BEKTOPOB 3a—2b u 53 —6b paBHO
8 (pasBepHyTHIii 0TBeT). Bextops! d,b,C MMEIOT paBHbIE IJIMHBI U 00Pa3yIOT IONAPHO PaB-

upie yrosl. Haiiti Bektop €, ecmu d=1+] ub=j+k.

9. Ha mnockoctn mansl asa Bexropa U(2,1), V(1,0 ). Haiitn ko> puunenTs pasnoxeHus
BeKTopa5(9,1) no Bexktopam u(2,1), v(1,0).

10 (pa3BepuyThiii 0TBeT). B Tpeyronpanke ABC ctopona AB pasnenena Toukoit M B oTHO-

menun 1:4, cautas ot Touku A. Torma pasnoxenue Bektopa CM 1o Bektopam a=CA u b =CB
MMEET BU:

D) 23415 2)4a+0:3) 2315 4y 1a+2p; 5)-a+4b;
5 5 5 5 5 5

11. Ecnu emuHUYHBIN BEKTOP ao6pasyeT paBHBIE TyIbIE YIJIIbl C 0a3UCHBIMU OpPTaMU i ]  k
TO CyMMa KOOpAHMHAT BEKTOpa a paBHa:

12. JIaHBI BEKTOPHI a=-2i +] -8k ; b=-4i -2] -3k ; c=3i -4] +12k MIPOEKITHS BEKTOPA a-2b
Ha OChb BEKTOpa c paBHa:

13. Eciu @ u b - enMHUYHBIC BEKTOPHI U ‘a -b|=+/3, 10 CKaJISIpHOE TIPOU3BEACHHE

(35-46)(a+6)paBHO:
14. Ecnu ‘5‘ =1; ‘5‘ =23;a YIOJI MEXIy BEKTOpaMu aub pasen 120°, To mwiomanm Tpe-

YrOJIbHHKA, TOCTPOSHHOTO Ha BekTopax 2a+b u a-b pasna: 1)4 en? 2)3 en?; 3)3,5 en?; 4)4,5 en?;
5)5,5 2.

I)-6

Tect o paszaeny «MeTo KOOPAUHAT HA MJIOCKOCTH»
Bapmuanr 1
1. YpaBHEHUE NPSMOIA, OTCEKAIOIICH Ha OCH OPAMHAT OTPE30K D=-3 1 00pa3yromIei ¢ MoI0KH-

T
TCJIIbHBIM HaITPaBJICHUEM OCH a6CIII/ICC yroJi E, HUMECT BU/....

2. Paznenenst 1 Touku A(2,-1) u B(3,1) npsimoit 3x—y+1=07?
X=2+3t,

3. 3anucarpe ypaBHeHue mpsiMoii d: B 00IIIEM BHUJIE.
ypamenne pavoii 23 o

4. CocTaBuTh ypaBHEHUE MPSAMOIL, Tpoxoasiel uepe3 Touky A(-3,4) 1 napawuieapHON IpsMoit
X—-2y+5=0.



5. Haiitu yrnosoit ko3¢ ¢puuueHT npsmoi, npoxoasauieit uepe3 Touku A(-3,1) u B(1,2).
X =2+3t, {X=7+t,

ud,: Ha IUIOCKO-
y=3+2t y=2+09t

6. OnpenenuTh B3aNMHOE PACTION0KEHHE IPAMBIX d, :{

CTH.

7. CocTaBUTh ypaBHEHHUE MPSAMOM, mpoxozsimen yepe3 Touky A(-3,4) U nepneHIuKyIspHON
npsiMoit X —2y+5=0.

8. HaiiTi koopaMHATHI TOUKH A, Jekariei Ha psasMoit 2X —3y + 4 = 0, eciii U3BECTHO, UTO pac-
cTosiHre oT A 10 npsiMmoit 3y = 4X paBHO 2.

9. HaiiTu TOUKY, I€XaITyI0 B TOU YK€ MOTYTIIOCKOCTH OTHOCHTEIBHO MPSIMOM, UTO U TOUKa A(,).

BapuanT 2
1. lano oOmiee ypaBHEeHHE TpsiMoOil: 12X —5y —65=0. YpaBHeHHE ATOM MPSIMOM B OTpe3Kax
UMEET BU/L.. ..
2. [Tpoxoast 11 npsimple
d, :3x-y+4=0,
d, :2x—y+1=0, gepe3 oaHYy TOUKY?
d,:x-y=0

3. 3anncath ypaBHeHue npsmoit d: 3Xx—4y +4 =0 B mapameTpuueckoii popme.

4. CocTaBUTh YpaBHEHHUE MPSMOIL, Tpoxo el uepe3 Touky A(-3,4) 1 napauiensHON MpsSMoit
Xx-=1 y+2

2 3
5. Haiitu yrioBoii ko3¢ durment npsmon, npoxoasmiei yepe3 Touku A(2,1) u B(2,-5).
X=1+2t, X=2-t,
6. OmpenenuTh B3aUMHOE PACTIONOKEHHUE MPSAMBIX d, ud,: Ha IUIOCKO-
y=1-t y=2+t
CTH.

7. CocTaBUTh ypaBHEHHE IpsIMOi, poxoasiieil yepe3 Touky A(-3,4) U nepneHauKyJIspHOI
MpsAMOM

X=3+t,
{y =4-7t
8. Ha npsimoii 5x — y —4 =0 HaiiTu TOuKy, paBHOyAaIeHHYO OT Touek A(1,0) u B(-2,1).
9. HaiiTu TouKy, IeXaInIyro B TOH K€ MOJIYIUIOCKOCTH OTHOCUTENIBHO TIPSIMOM, 4TO M TOYKa A.
[IpomexxyTouHass aTTecTanusi OOydYaroIIMXCA OCYIIECTBISIETCS B (opMe 3auera C

OHGHKOfI, 3K3aMEHa C HCIHOJB30BAHHMEM CICAYIOMIMX OLICHOYHBIX MATCPHAJIOB:. IICPCUCHDb
BOIIPOCOB K 3a4CTy C OHGHKOﬁ, IIEPCUYCHb BOIIPOCOB K 3K3dMCHY.

Bonpocwt k 3k3ameny
(1 cemecmp, ounas popma odyuenusn)
1. JluneiiHble onepanuu HajJ BEKTOpaMHU.
2. JlunHeitHas 3aBUCHMOCTH BEKTOpOB. CBOMCTBA JIMHEHHO 3aBUCUMbBIX M HE3aBUCUMBIX CH-
CTEM BEKTOPOB.
3. BexropHoe npoctpancTBo. [IprMepsl BEKTOPHBIX MOANPOCTPAHCTB.
4. Bazuc BEKTOPHOrO MPOCTpaHCTBA. TeopeMa 0 pa3sioKeHUH BEKTOpa B MPOCTPAHCTBE MO
TPEM HEKOMILIAHAPHBIM BEKTOpaM.
5. KoopauHaTel BeKTOpa B 3alaHHOM 0a3uce, UX CBOMCTBA.
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6. CkamsipHOE MPOM3BEACHNE BEKTOPOB, €r0 CBOMCTBA.

7. JlnuHa BeKTOpa, Yroil MeX1y BEKTOpaMH B OPTOHOPMHUPOBAHHOM Oa3uce.

8. Addunnas cucrema KOOpAMHAT HA TUIOCKOCTH. KOOpAMHATHI TOUYKH.

9. Jenenne oTpe3Ka B JAHHOM OTHOIICHHH.

10. IlpsmoyronpHast JeKapTOBa CHCTEMa KOOpauHaT. PaccTossHne Mexay AByMs TOUYKaMHU.

11. Yroa mexay BEeKTOpaMU Ha OPUEHTUPOBAHHOMN TIIOCKOCTH.

12. Pa3nnuHbie CITOCOOBI 3a1aHMSI PSIMOH.

13. Obmiee ypaBHeHHe mpsaMoil. ['eomerpuueckuii cMbICT KOA(DOUIIUEHTOB MPH TEKYIIUX
KOOpJMHATaX B 00IIEM ypaBHEHUHU MIPSIMOIA.

14. B3aumMHOe pacnoioKeHHE JBYX MPSMBIX Ha TJIOCKOCTH.

15. PaccTostHuE OT TOYKH 10 PSAMOIA.

16. Yron Mexay AByMS MPSIMBIMHU.

17. Dnnurc, ero KAHOHUYECKOE YpaBHEHHUE U CBOMCTBA.

18.T'umep6ona, ee KAHOHUYECKOE YPaBHEHUE U CBOMCTBA.

19.T1apaboia, ee KaHOHUYECKOE YPaBHEHHUE U CBOWCTBA.

20. O061iee ypaBHEHHE JTHHUHM BTOPOTO TOPSIKA U MPUBEJIEHUE €T0 K KAHOHUYECKOMY BUTY.

Bonpocut k 3auemy ¢ ouenxoii
(2 cemecmp, ounasa gpopma ooyuenusn)

1. Addunnas cuctema KOOpAUMHAT B MPOCTPAHCTBE. Y CIOBUE KOMIUIAHAPHOCTH 3-€X
BEKTOPOB.

2. CwMmemanHoe npousBeieHue BeKTopoB. OO0beM TeTpadipa.

3. BexTopHoe npousBenenue BeKTopoB. [lnomans TpeyronbpHuKa.

4, Paznuunbie criocoObI 3a1aHUs ITTOCKOCTH.

5. O6miee ypaBHEeHHE TIIIOCKOCTH. ['eomeTpuueckuii cMbIcs KOA(DPHUITUEHTOB B 00IIIEM
YpaBHEHHH TIJIOCKOCTH.

6. B3anMHOe pacnonoxeHne IByX INIOCKOCTEH.

7. PaccrostHue OT TOYKH 10 MIOCKOCTU. YTOI MEXKY IMIIOCKOCTSIMH.

8. Paznuunbie criocoObl 3a1aHNs IPSIMO B IIPOCTPAHCTBE.

9. B3anmHoe pacrnionioxeHue IByX NPsSMbIX B IPOCTPAHCTBE.

10. BsaumHOe pacnoyioKeHHE MPSAMOU U MIOCKOCTH.

11.  VYroa mexnay IByMs NPSIMBIMH. YTOJ MEX]Y NPSIMON U MIIOCKOCTBIO.
12.  TloepxHocTH BpaieHus. [[unnHIprudeckie moBepXHOCTH.

13. Konunueckue nosepxHoctu. Konnueckue ceueHus.

14.  Dnnuncoun. DITUTICOU BPAIICHHUS.

15.  OpnomonocTHsIM runiepOonon. J[BynonocTHbINA THIIEPOOTOH]I.
16. Dnnuntuueckwuii mapabosioun. ['unepbonrueckuii mapaboIouI.
17.  llentpanbHoe npoektupoBanue. [lapanienbHoe MPOESKTUPOBAHKE.
18. U3zob6pakeHue mIOCKUX GUTYp B MapaiieNbHON MPOCSKIIUH.

19. HM3oOpakeHre MHOTOTPAaHHUKOB

20.  MzoOpaxeHue MWIMHAPA, KOHYCA, IIapa.

21.  AxkcoHometpus. N300pakeHre Touek, MPsIMBbIX U MJIOCKOCTEH.

22.  Tlo3unuoHHBIE 32/1a4¥ aKCOHOMETPUH.



IV. IEPEYEHB JIUTEPATYPBI, HEOBXOJIUMOMH 1151 OCBOEHUA
JAUCHUITIJINHBI
4.1. OcHoBHAs JUTEpaTypa

1.  Aranacsn, C. JI. 'eomerpus 1 : yueOnoe noco6ue / C. JI. Atanacss, B. I'. TTo-
kpoBckuit ; mox pea. C. JI. Atanacsn. — 3-e uzn. — Mocksa : Jlaboparopus 3nanui, 2021. —
334 c. : un., cxeMm., rpad. — (YueOHUK A BBICIICH MIKOJBI). — PeskxuM goctyma: mo moj-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=712954 (nata oOpamicHwus:
19.04.2024). — bubawrorp. B kH. — ISBN 978-5-93208-507-3. — TekcT : 371€KTPOHHBIHA.

2. Artanacsn, C. JI. ['eometpus 2 : yueObnoe nocoo6ue / C. JI. Atanacsu, B. I'. Tlo-
kpoBckuii, A. B. Ymakos ; nox pen. C. JI. Atanacana. — 4-e uzzi. — Mocksa : JlabopaTopus
3HaHui, 2024. — 546 c. : wi., Tabm., cxeM. — (Y4eOHUK JIJIsl BBICIICH IIKOJBI). — Pexum
nocryma: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=713127
(mata o6pamenus: 19.04.2024). — bubnuorp. B kH. — ISBN 978-5-93208-695-7. — TekcT :
ANEKTPOHHBIN.

4.2. lonoJHUTEIbLHAS JIUTEPATYpPa

1. Kagomies, C.b. AHanuTudeckas TeOMETpUs U JMHEWHas anredpa : yueOHoe
nocobue / C.b. Kagommes. — 2-¢ u3a., uctp. u gon. — Mocksa : ®u3matiut, 2011, — 168 c.
— Pexum JOCTYTIA: 1o TIO/IITHCKE.

URL.: https://biblioclub.ru/index.php?page=book_view red&book id=69319 (mara 06pa—
mienust: 19.04.2024). — ISBN 978-5-9221-1290-1. — TekcT : 37€KTPOHHBIA.

2. Yeromun, A.I1. Jlunetinas anreOpa u aHaTUTHYECKAsi T€OMETPHS : yaeOHOe T10-
cobue / A.I1. Yeronun ; KOxHbIi henepanbublii yHuBepcuTeT. — PocToB-Ha-Jlony : FOxHbBIN
denepanbubiii  yHusepcuter, 2015. — 149 c. — Pexum poctyma: mo TOMANUCKE. —
URL.: https://biblioclub.ru/index.php?page=book_view_red&book id=445132 (nata obOpa-
menusi: 19.04.2024). — bubauorp. B kH. — ISBN 978-5-9275-1728-2. — TekcT : 37eKTpOH-

HBIH.

V. HIEPEYEHb PECYPCOB HH®OPMAIINOHHO-TEJJEKOMMYHHUKAIIU-
OHHOM CETHU «<MHTEPHET», HEOBXOJIMUMBIX JIJISI OCBOEHUA JUCIIH-

IJIMHBI
Ne Ccebliika Ha HaumenoBanue pa3spa- HoctynHocTh
101 HH(POPMALMOHHBIN pecypc 0OTKM B IJIEKTPOHHOI
dbopme
1. http://www.biblioclub.ru DOnexkTpoHHO-OuOIMoTeuHast | Peructpanus yepes nto-

cuctema (9BC) 00l YHUBEPCUTETCKHIA
VYHuBepcuterckas 6ubnuo- | komnbioTep. B nanbHeil-
TeKa OHJIAalH IEM UHIUBUTY ATbHbBIN

HEOTPaHUYEHHBIN J10-
CTyM U3 JI000# TOUKH, B
KOTOPOU UMEETCS J0-
crtyn K cetu MHTEpHET

2. http://www. exponenta.ru OOpazoBarenbHbIil MaTeMa- | CBOOOJIHBIN JTOCTYII
TUYECKUU CaUT
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3. http://www. matclub.ru O6pa3zoBarensHblii MaTeMa- | CBOOOIHBIN AOCTYII
TUYECKUU CanT

4. http://www.fismat.ru Oo6pa3zoBarenbHblii MaTemMa- | CBOOOIHBIN JOCTYTI
THYECKUAM CalT

5. http://www.mathnet.ru Oo6pasoBarenbHblil MaTeMa- | CBOOOIHBIN JOCTYII
THYECKUM CalT

6. http://www.school.edu.ru Poccwuiickwuii 061meo6pazoBa- | CBOOOHBIN JOCTYI
TEJBHBIA MOPTAIT

7. http://lib.elsu.ru/ OBbC UznatenbcTBa PaGoraths ¢ pecypcom

WWW.E.LANBOOK.COM | «JIAHb» — pecypc, mpeno- | MOXKHO U3 CETH By3a 0e3
cTaBisitolIHiA online 110- NIpeIBAPUTEIBHOMN peru-
CTyI K Hay4YHBIM XXypHaJlaM | CTpPaIl{ WIH U3 JTI000H
Y TIOJTHOTEKCTOBBIM KOJUIEK- | TOYKH MHpA, T/I€ €CTh
UM KHUT PAa3JIMYHBIX U3M1a- | ocTyn K cetn "UHTep-
TEJIbCTB. HeT", IpeBapUTEITHLHO
3apETUCTPUPOBAB
CBOH JTMYHBIA KaOWHET,
HaXOJsCh BHYTPH CETH
By3a.

8. http://allmath.ru MaremaTudeckuii mopTal, HeorpanudeHHbI# 10-
COJICp KAIIUH pa3JeNIbl: BBIC- | CTYII
rasi MaTeMaTHKa, TPUKIIA-

Hasi MAaTeMaTHKa, ITKOJIbHAS
MaTeMaTHKa, OJTUMITHATHAS
MaTeMaTHKA.

9. http://www.iprbookshop.ru | ITonHoTekcTOBas 6a3a 3aek- | JlocTym K MOJTHOMY TEK-
TPOHHBIX U3/IAHUU, IIPEIHA- | CTY U3JaHUM HA CalTe
3HAauYEHHAas JJIsl CTYJICHTOB M | BO3MOXKEH I1OCJI€ aBTO-
aciupaHToB. COEPIKUT pU3aIH, I TOTO
y4eOHHMKHU U y4eOHBIE MTOCO- | HEOOXOAUMO MOTYUUTh
Oust, MOHOTpauu, MPOU3- JIOTHH U MapoJib B B UH-
BOJICTBEHHO-TIPAKTUYECKHUE, | (hOpMaIMoHHO-OMOIHO-
CTIPAaBOYHBIC U3JIAHUS, TIEPH- | TPaQUUECKOM OTAETe
OJIMYECKHUE U3IaHHU. ouobnmoreku. ITocae mo-

Jy4YeHUs TapoJist He0O-
XOJIUMO IPOUTH JINY-
HYIO PETUCTPAIUIO U B
nanpHerIeM padoTaTh
1I0JT CBOUMHU YYCTHBIMH
JTAHHBIMH.
10 http://portal.tpu.ru/SHARED | anektpoHHBII yaeOHUK Heorpannvennslii no-
IKIKONVAL/Sites/Russian_ CTyI
sites/index1.htm
11 http://eqworld.ipmnet.ru/ru/l | Mexaynaponusiii HaydHo- | HeorpaHu4eHHBIH 110-

ibrary/mathematics/angeome
try.htm

o0pa3oBaTebHbIN CAUT

EqWorld

CTyn
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http://lib.elsu.ru/
http://portal.tpu.ru/SHARED/k/KONVAL/Sites/Russian_sites/index1.htm
http://portal.tpu.ru/SHARED/k/KONVAL/Sites/Russian_sites/index1.htm
http://portal.tpu.ru/SHARED/k/KONVAL/Sites/Russian_sites/index1.htm

V1. COBPEMEHHBIE IPO®ECCHOHAJIBHBIE BA3bI JAHHBIX
N UTHOOPMAININMOHHBIE CITPABOYHBIE CUCTEMbI
1. ZbMATH MartemaTtuueckas 0a3a JaHHBIX, OXBa-
ThiBatoiast okoso 4 000 000 fokyMeH-
TOB, U3 6osiee 3 000 xypnanos u 170 zbmath.org
000 xHUT O MaTeMaTUKe, CTAaTUCTHKE,
nHpopmaTrke, PU3NKEe, ECTECTBEHHBIM

JlocTym cBOOOTHBIH

HayKaMm
2. http://mathedu.ru Maremartudeckoe 0o0Opa3oBaHue: MPo- CB0OOIHBIH J10-
nIoe u Hacrosiiee (caiit ¢ Db, Bkmo- | CTyIL

YaroIIel JOPEBOIIOIUOHHBIE HCTOY-
HUKH, JIATEPATYPY COBETCKOT'O IEPH-
0J1a)

3. http://ilib.mccme.ru | Db ¢ kHUraMu 110 MAaTEMATHUKE. CBOOOIHBIN 10-
CTYII.

VIl. JHMIHEH3UOHHOE U CBOBO/IHO PACITPOCTPAHSEMOE
INTPOI'PAMMHOE OBECIIEYEHMUE
[Ipu peanuzaunu yyeOHOU AUCIUILUIMHBI PUMEHSIETCS CIEAYIOIIEe JTULEH3UOHHOE U CBO-
00JIHO pacIpoCTpaHsIEeMOe IIPOrpaMMHOE 0OECIICUCHHUE:
- Microsoft Windows;
- Microsoft Office;
- LibreOffice u ap.

VIIl. OBOPYJAOBAHUE U TEXHUYECKHUE CPEJACTBA OBYYEHMUSI,
HEOBXO/JUMBIE UISA OCYIHECTBJIEHUSA OBPA3OBATEJIBHOT'O
IHNPOLHECCA IO INCIUIIVIMHE

VY4eOHble 3aHATHS MPOBOMASTCS B ayJUTOPHUAX, YKOMIJIEKTOBAHHBIX CIIELIMAIA3UPO-
BaHHOM M€OEJbI0, B TOM YHMCJI€ CTAlMOHAPHBIMU WUJIM NMEPEHOCHBIMU TEXHUYECKUMU Cpe-
CTBaMU 00yueHus (IPOEKTOP, IKPaH, KOMIIbIOTEP/HOYTOYK).

CamocTtosiTenbHas paboTa IPOBOJUTCS B KaOMHETaX, OCHAIICHHBIX KOMITBIOTEPHOM
TEXHUKOW C BO3MOKHOCTBIO MOJAKIIOUEHUs K ceTu «HTepHeT» u obecriedeHneM 10CTymna
B 3JIEKTPOHHYIO HH(OPMALIMOHHO-00pa30BaTENbHYIO CpEAy YHUBEPCUTETA.
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https://lib.tusur.ru/ru/resursy/bazy-dannyh/zbmath
https://zbmath.org/
http://ilib.mccme.ru/

