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[TpuknagHas MaTeMaTHKa ¥ IPOrpaMMHUPOBaHHUE

Kpammpuxarus O0axanasp

®dopma o0ydeHust o4Has

OO01mmast TpyI0eMKOCTh 93ET

Yacos 1o yueGHOMY IJIaHy 324 Bubl KOHTPOJS B ceMecTpax:
B TOM YHCJIE: JK3aMeHsbI 1, 2
AyJUTOPHBIE 3aAHATHS 144 KypcoBbIe paGoThI 2
camocTosITeNbHast paboTta 68,4
4acoB Ha KOHTPOJIb 69,5

Pacnpez[eneﬂne YacoB JUCHUIIJIHHBI 110 CEMECTPpaM

Cemect
(<Kpr>.<CeMeCTI£) Ha Kypce>) 1a.n 2(1.) Htoro
Henens 16 2/6 18 3/6
Bun 3angarnii viI PII Vi PII v PII

Jlexuuun 36 36 36 36 72 72
[IpakTuueckue 36 36 36 36 72 72
KoHTponb caMocTosTenbHON paboThI (11s 4 4 4 4
CTyZICHTA)
Koncynbranuu (amns cTyneHTa) 1,8 1,8 1,8 1,8 3,6 3,6
KonTtpoas camocTosTensHON paboThl IPH 0,25 (0,25 10,25 (0,25 (0,5 0,5
MPOBEICHUH aTTEeCTAlUU
KoHcynpranuu nepen 3x3aMeHOM 1 1 1 1 2 2
Uroro ayn. 72 72 72 72 144 144
Konrakrnas pabora 75,05 | 75,05 | 79,05 | 79,05 | 154,1 | 154,1
Cam. pabota 342 (34,2 (34,2 342 |684 |684
Yacel Ha KOHTPOJIb 34,75 | 34,75 | 34,75 [ 34,75 [ 69,5 |[69,5
KypcoBoe npoextupoBanue (I CTyIEHTA) 32 32 32 32




IIporpammy coctaBui(n):
K.¢h.-M.H., Ooyenm, boedanosa P.A.;0.n.n., npogheccop, Temepbexosa A.A.

Pabouast mporpamMMa TUCIUILTHHBL
AHaINTHYeCcKasi reoMeTpust

paspabotana B coorBeTcTBrM ¢ PI'OC:

®denepabHbIN rOCYIAPCTBEHHBIH 00pa30BaTebHbBII CTAHAAPT BBICHIEro 00pa30oBaHus - OaKkaxaBpuar M0 HAIPABJICHUIO ITOrOTOBKU
01.03.01 Maremaruka (mpuka3 MunoopHayku Poccun ot 10.01.2018 1. Ne 8)

COCTaBJIcHa HA OCHOBaHHUY YIE€OHOTO IIIaHa!
01.03.01 MaremaTuka

yTBEpKIIeHHOT0 yu€HbIM coBeToM By3a oT 01.02.2024 npotokon Ne 2.

PaGouast mporpaMma yTBeprKieHa Ha 3acelaHuu Kadeapbl
Kkadenpa MaTeMaTHKH, PU3NKH 1 HHPOPMATHKH

[Iporoxomn ot 11.04.2024 nporokon Ne §

3aB. kadenpoit U.o. borganosa P.A.



BuszupoBanue PIIJ] 1151 ucrioTHeHUsI B 0YepeTHOM Y4eOHOM roay

Paboyas mporpamMMa mepecMOTpeHa, 00CyXkIeHa H 0J00peHa IS
ucnonHeHus B 2025-2026 yueOHOM roAy Ha 3aceJaHuu Kadeapbl
kadenpa mareMaTukH, GU3NKH 1 HHPOPMATHKH

[Iporokom ot 20251, No
3aB. xadenpoit U.o. bormanosa P.A.

Buzuposanue PIIJ] nns ucnoiHeHust B ouepeHoOM y4eOHOM roay

PaGouas nporpamma rnepecMoTpeHa, o0Cyx/IeHa U 0J00peHa 1is
ucnondenus B 2026-2027 yueOHOM roay Ha 3aceqaHuu Kadeaphl
kadenpa MaTeMaTHKH, PU3UKH U HHPOPMATHKH

[Ipotokom or 2026r. Ne
3aB. xadenpoit U.o. bormanosa P.A.

Buzuposanmue PIIJI ans ucnoiHeHust B ouepeHoOM y4eOHOM roay

Pabouas nmporpamma nepecmMoTpena, o0CyxieHa U 0JJoOpeHa 1is
ucnoHeHus B 2027-2028 yuyeOHOM roay Ha 3aceIaHnu Kadeapel
kadenpa MaTeMaTHKH, PU3UKH 1 HHPOPMATHKH

[Ipotokom ot 2027r. Ne
3aB. xadenpoii U.o. borganosa P.A.

Busuposanmue PIIJ] a5 ucnosiHeHusI B 0UepeTHOM y4eOHOM roxy

Pabouast mporpamMmMa nepecMoTpeHa, o0cyxKaeHa u 000peHa s
ucnonHenus B 2028-2029 yyeGHOM oAy Ha 3aceIaHnu Kaheaphl
kadenpa mareMaTuku, GU3NKH 1 HHPOPMATHKH

IIpotokom or 2028 r. Ne
3aB. kadenpoit U.o. bornanosa P.A.



1. HEJIA U 3AJAYY OCBOEHUSA JUCIITUITIJINHbBI

1.1 | [Jenu: n3y4eHne OCHOB BEKTOPHOH anreOpsl, TEOPHH MPSIMBIX U JIMHUI BTOPOTO IOPSAAKA HA IIOCKOCTH, TEOPHH
IUIOCKOCTEH, MPSIMBIX U MOBEPXHOCTEH BTOPOTO MOpPsIKa B MPOCTPAHCTBE, OBIAJCHHUE KIACCHUYECKUM MaTeMaTH4eCKUM
anmnapaToM Ajsl AalbHEHIIEro UCIOIb30BaHUS B MPUIIOKEHUSIX TEOMETPUH.

1.2 | 3adauu: — pa3ButHe 0O0IIEH MaTEeMAaTHIECKON KyJIbTYpHI

— cO3ZlaHMe MaTeMaTH4eCcKoil 0a3bl Ui JanbHelInero o0ydeHus: MaTeMaTHKe

— COBEPUICHCTBOBAHUEC HABBIKOB MATEMATHYCCKOI'O U JIOTUYECKOI'0 MBIIIJICHUA

— (popmupoBaHue cuCTEMAaTU3UPOBAHHBIX 3HAHUW 110 TEOPUH MPSAMBIX, IUIOCKOCTEH, KPUBBIX U MMOBEPXHOCTEH BTOPOTO
nopsKa

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT: b1.0

2.1 | TpeGoBaHusl K IpeIBAPUTEIbHOI MOATOTOBKE 00Y4aIOLIerocs:

2.1.1 | DnemeHTapHas MaTeMaTrKa

2.2 | [ucuMnIMHbI M NPAKTUKH, 1JI51 KOTOPbIX OCBOEHHUE JTAHHOI TUCHUILINHBI (MO1Y/Is1) HEO0OX0AMMO KaK
npeauecTByIoLee:

2.2.1 | Meronuka npenopaBaHus MaTEMaTHKH

2.2.2 | OcHOBaHuUs TEOMETPUU

2.2.3 | InbbepeHtmaabHas TeOMETPUS U TOTIOJIOTHS

3. KOMIETEHLMH OBYYAIOIIETOCSI, ®OPMHUPYEMBIE B PE3YJILTATE OCBOEHUSI JUCIATIINHBI
(MOJLY.JIsT)

YK-1: Cnocoben OCYIIECTBJIATDH IOUCK, KpIrITl/I‘IGCKPIﬁ AHAJ/JIU3 U CHHTE3 l/lH(l)Ol)MallPll/l, NPUMEHATDH CHCTEMHBIIH MOAXO0X IS
peleHust MoCTaBJCHHBIX 3a1a4

NIO-1.YK-1: leMoHCcTpHpPYeT 3HAHHE 0COOCHHOCTEH CHCTEMHOI'0 M KPUTHYECKOI'0 MbILIJICHUSI, APTYMEHTUPOBAHHO
(opmupyeT coOCTBEHHOE CYKIeHHe H OLleHKY HH(popManuy, IPUHUMAeT 000CHOBAHHOE pellieHue.

3HACT BHUJBI 3a1a4H, €€ 0a30BEIE COCTaBIAIOONIMEC U METOAbI ACKOMITIO3UIIMH 3aJa4YHn

N-2.YK-1: [Ipumensiet jJornyeckue popmMbl H Mpoieaypbl, ciocodeH K pediekcuu 1mo nmoBoy cOOCTBEHHON U 1YKOii
MBICJIMTEIbHOM JAeATCJIbHOCTH.

YMECT KPUTUUCCKH aHAJIM3UPOBATH I/IH(i)OpMaHI/IIO, HeO6XO,Z[I/IMyIO I pCHICHUA 3a4a4 AHATMTHYCCKOMN reoMeTprun

HNI-3.YK-1: Ananuzupyer HCTOYHUKH MH(POPMALUH € HeJIbI0 BHISIBJIEHHS HX NPOTHBOPEYHUIi U MOUCKA 10CTOBEPHbIX
CyXKIAeHH .

crocoOeH paccMaTpruBaTbh BO3MOKHBIC BAPUAHTBI PCIICHUSA FeOMCTpI/I‘leCKOﬁ 3a1a4u, OLCHUBAasg UX TOCTOMHCTBA U HCAOCTATKH

OIIK-1: Cnoco0eH NpUMeHATh (pyHIaMEHTA/IbHbIC 3HAHNS, I0/Iy4CHHbIC B 00J1ACTH MaTeMaTHYECKUX U (MI11)
€CTeCTBEHHBIX HAYK, U HCII0/1b30BATh HX B MPO(ecCHOHATBLHON JesiTeJbHOCTH

MN-1.0I1K-1: 3HaeT 0OCHOBHBIE IOHATHS, ONIPe/e/IeHNs, CBOHCTBA MaTeMATHYeCKHX 00beKTOB, (DOPMY/IUPOBKH U METO/AbI
JA0Ka3aTeJbCTB MATEMATHYECKHUX YTBEp KICHHIT

3HACT OCHOBHBIC IOHATHS U OIPEICIICHNS AaHATUTHIECKOH TeOMETPHH, (OPMYITHPOBKH M METO/BI OKA3aTEIbCTB MaTEMAaTHICCKUX
YTBEpKIECHUH

HN-2.0IIK-1: YMmeeT 10Ka3bIBaTh YTBEP:KACHHS, PELIATh 3aa4H B 00/1aCTH MATEMATHYECKUX HAYK

YMECT AOKa3bIBaTh YITBCPXKACHHUA, pCIIAaTh 3aJa49u 110 AHATMTHYCCKON reoMeTpuun

4. CTPYKTYPA U COJAEPKAHUE JUCIHUILIMHBI (MOLYJIST)

Kon HaumenoBanue pasnesioB u TeM /Bug | Cemectp / | HacoB | Komneren- | Jlureparypa | Mure | Ilpumeuanue
3aHATHS 3aHATHS/ Kypc U PAKT.

Pazpgen 1. Pazgen 1. Bexropbl




1.1 Onpenenenue Bekropa. Onepanuu Hajl 12 NJ-1.YK-1 JI1.1J11.2 NupuBuayansu
BEKTOpaMH. UJI-2.VK-1 JI1.3J12.1 o€ 3aJIlaHue.
Jluneitnas 3aBHCUMOCTH BEKTOPOB. bazuc Na-3.YK-1 2.2 Bormpocsr k
1 KOOPAUHATHI BEKTOPA B Oa3mce. na-1.0IK- JK3aMEHY
CkansipHoe npou3Be/IeHHE BEKTOPOB. 1 UA- KontponsHas
Addunnas cucrema koopaunat. I[TJJCK. 2.0I1K-1 pabota 1.
Jlenenue orpe3ka B JAHHOM OTHOLIEHUHU. ITpunoxenue 1
IIpeobpa3oBanue adbHHHOTO penepa B
abunHbIA penep. [TonspHbie
KOOPIWHATEHI.

/Jex/

1.2 BexTopsl. 8 NJa-1.YK-1 JI1.1J11.2 WnnuBunyansH
baszuc. KoopaunaTsl BekTopa B 6a3uce. UJI-2.VK-1 JI1.3J12.1 o€ 3aJlaHue.
CxaysipHO€ MTPOU3BE/IEHUE BEKTOPOB. NA-3.YK-1 2.2 Bormpocsr k
Adodunnsri penep. [Ipsamoyromsaas nAa-1.0IK- 9K3aMEHY
JleKapToBa CUCTeMa KoopauHar. JleneHue 1 UA- KontpoasHas
OTpe3Ka B JaHHOM OTHOIIICHUH. 2.0IIK-1 pabota 1.
IIpeobpazoBanue adpuHHOTO penepa B [Mpunoxenue 1
aduunbIi penep. IlonspHsie
KOOPAUHATBHI.

Mp/
1.3 ITonroToBKa K KOHTPOJIBHOM paboTe 8 Na-1.YK-1 JI.1J11.2 NnnuBuayansH
Nel. /Cp/ Ua-2.YK-1 J1.3J12.1 o€ 3aJlaHue.
NA-3.YK-1 2.2 Bonpocs! k
NJ-1.0I1K- JK3aMEHY
1 UA- KountpomnsHas
2.0IIK-1 pabora 1.
Pa3nen 2. Pa3nen 2. YpaBHeHue
NPAMOIi HA MJIOCKOCTH

2.1 YpaBHeHHE MHOKECTBA TOYCK. 8 Na-1.YK-1 JIL.1JI11.2 NnnuBunyansH
VYpasuenue npsimoit. Bzanmuoe Na-2.vK-1 JI1.3J12.1 o€ 3a/laHue.
PAacIOJIOKEHHUE IPAMBIX Ha INIOCKOCTH. na-3.YK-1 2.2 Bonpocs! k
PaccrosiHre OT TOUKH 10 MPsAMOiA. YTomn NJ-1.0I1K- 9K3aMeHY
MEXAY NPSAMBIMH. 1 UA- KonTtponbnas

Mp/ 2.0IIK-1 pabora 2.
2.2 ITonroToBka K KOHTPOJIBHO paboTe 3,2 na-1.vK-1 JI1.1J11.2 WnnuBunyansH
Ne2. /Cp/ HNa-2.YK-1 JI1.3J12.1 o€ 3ajlaHue.
NJ-3.VK-1 J2.2 Bormpocsr k
NJ-1.0I1K- JK3aMEHY
1 UA- KontponsHas
2.0I1K-1 pabota 2.
Paznen 3. Pa3ien 3. Kpusbie BToporo
nopsiaKa

3.1 Ommurne. Tunep6orna u mapabona. 12 NJ-1.VK-1 JIT.1 J11.2 WnnuBunyansH
YpaBHeHHE KPUBBIX B MOJIIPHBIX Na-2.YK-1 JI1.3J12.1 oc 3aJlaHue.
KOOpIUHATAX. Na-3.YK-1 J12.2 Bormpocsr k
Oo11ee ypaBHEHHE KPHBOI BTOPOTO NJ-1.0I1K- JK3aMEHY
TOPSAAKA U YIPOILEHHUE €T0 C IIOMOIIBIO 1 UA- KoutponsHas
MOBOPOTA. YTPOIIEHUE KPUBOH C 2.0IIK-1 pabota 3.

MTOMOUIBIO MAPALIENBHOTO IIEPEHOCA.
Knaccudurkamnms KpuBBIX BTOPOTO
nopszka. LlenTp kpuBoii BToporo
TOpsIZIKA.

Ilepecedenune kpuBOI BTOPOro NOPsIIKA C
npsMoil. lnaMeTpsl U OCU KPUBOI
BTOPOro HOpPAIKA.

/JTex/

ITpunoxenue 1




32 Kanonuyeckoe ypaBHeHME AIIUIICa U 10 NJ-1.YK-1 JI1.1J11.2 WnnuBunyansH
TUnepOOITbI UJI-2.VK-1 JI1.3J12.1 o€ 3aJIlaHue.
Kanonndeckoe ypaBHEeHUE THITEPOOITHI 1 Na-3.YK-1 2.2 Bormpocsr k
mapaboIsl. na-1.0IK- JK3aMEHY
Ob1u1ee ypaBHEHHE KPUBOH U yIpOIIEHNE 1 UA- KontponsHas
€ro C MOMOIIBI0 MAPAJUIETLHOTO 2.0IIK-1 pabota 3.
TIEpPEHOCA WM MIOBOPOTA CHCTEMBI [Ipunoxenue 1
KOOpAMHAT.

KonrponbHas padora.

IlenTp 1 quaMeTphl KPUBOH.
ACHUMITOTHI U KacaTelbHble KPUBOM.
Mp/

33 IToaroroBka Kk KOHTPOJILHOU paboTe 4 Na-1.YK-1 JI.1J11.2 WnpuBuayansH

Ne3. /Cp/ Na-2.YK-1 JI1.3J12.1 o€ 3ajaHue.
NJ-3.YK-1 J12.2 Bormpocsr k
NJ-1.0I0K- 9K3aMeHY
1 N1- KonTponbHas
2.0I0K-1 pabota 3.
Pasnen 4. Paznen 4. IlpeoGpazoBanue
IJIOCKOCTH

4.1 IIpeobpazoBanust IOCKOCTH. ABHKEHUS 12 Na-1.YK-1 JI1.1J11.2 WNnpuBuayansH
mockoctu. [Togo6ust. Na-2.YK-1 JI.3J12.1 oe 3aJlaHue.
A duaHBIE TPeoOpa3oBaHUs IIIOCKOCTH. NJ-3.YK-1 J12.2 Bormpocsr k
Krnaccudukanus npeodpa3oBaHmid. NA-1.0I0K- 9K3aMEHY

/JTex/ 1 U1- KouTponbHas
2.0I1K-1 pabota 4.

4.2 Onpenernenue npeodpa3oBaHuUs 10 Na-1.YK-1 JIL.1J11.2 NnnuBuayansH
mockocty. I'pynna u noarpynmna NA-2.YK-1 JI1.3J12.1 0€ 3a/laHue.
npeobpaszoBanuii. [loctpoenue obpasa NA-3.YK-1 2.2 Bonpocs! k
(GUTypHI IPH IBIXKEHUH U TTO00UH. Na-1.0I1K- 9K3aMeHY
AHanuTH4YeCKOe 3a/1aHNe JABHKEHUSI. 1 UA- KontpomnsHas
MuBapuaHTHbIE TOYKY U MHBAPUAHTHBIC 2.0IIK-1 pabora 4.
TIpsSIMbIE BMKEHUSL. [Tpunoxenue 1
AHaIUTHYECKOE 3aTaHIe TTOT00MS.

WHBapuaHTHBIE TOUYKH ITPe0Opa30BaHMUs.
Mp/
4.3 IToaroroBka Kk KOHTPOJILHOU paboTe 19 Na-1.YK-1 JIL.1J11.2 NunuBuayansH
Ned. /Cp/ Na-2.YK-1 JI1.3J12.1 o¢ 3ajJlaHue.
NJ-3.YK-1 J12.2 Bormpocs! k
NJ-1.0I0K- 9K3aMeHY
1 U1- KonTponbHas
2.0I0K-1 pabota 4.
Pazpen 5. KoncyabTanum
5.1 Koncynpranus no nucrmrminae /KoHc/ 1,8 na-1.YK-1 JI1.1J11.2
NA-2.YK-1 JI1.3J12.1
HUA-3.YK-1 2.2
NJI-1.0I1K-
1 UJ-
2.0IIK-1
Pa3nen 6. [IpomeskyrouHasi aTrecTanms
(3K3aMen)
6.1 ITonroToBka Kk 3K3aMeHy /JKk3aMeH/ 34,75 | UJ-1.VK-1 JI.1J11.2
Na-2.YK-1 JI1.3712.1
NA-3.YK-1 22
NJ-1.0I1K-
1 UJ-
2.0IK-1
6.2 Kontpons CP /KCPATT/ 0,25 | UA-1.YK-1 JI.1J11.2
NA-2.YK-1 JI1.3J12.1
Ua-3.YK-1 2.2
NA-1.0I0K-
1 UA-

2.0I1K-1




6.3 KonrakTHas paborta /KoHCOK/ 1 NA-1.YK-1 J1.1J11.2
UA-2.YK-1 JI1.3J12.1
Ua-3.YK-1 2.2
na-1.0IK-
1 UA-
2.0I1K-1
Pazgen 7. Pa3nen S. BekTtopHoe u
CMeIIaHHOe MPON3BeIeHHe
7.1 Ba3zuc u penep B TpexmMepHOM 6 na-1.vK-1 JI1.1J11.2 Bormpocs! k
npocTpancTBe. KoopanHartel Bekropa u NA-2.YK-1 JI1.3J12.1 9K3aMeHY
TOYKH. BekTopHOe nmpoun3BeneHue Na-3.YK-1 2.2 KonTponbhas
BEKTOpOB. (CMeELIaHHOE IIPOU3BEICHUE nAa-1.0I0K- pabor 5.
BEKTOPOB. 1 - ITpunoxenue 1
/JTex/ 2.0IIK-1
7.2 BexTopHoe nmpousBeieHue BEKTOPOB U 6 Na-1.YK-1 JIL.1J11.2 IIpoGnemuas
€ro CBOWCTBa na-2.YK-1 JI1.3J12.1 JIEKLHSL.
CwMenraHHOE IPOU3BETCHUE BEKTOPOB U na-3.YK-1 2.2 Bonpocs! k
€ro CBOMCTBA NJ-1.0I1K- JK3aMeHY
Mp/ 1 U1- KontponbHas
2.0IIK-1 pabor 5.
73 INoaroroBka K KOHTPOJIBHOH paboTe 6,2 NA-1.YK-1 J1.1J11.2 Bonpocs! k
Ne5. /Cp/ na-2.YK-1 J1.3712.1 JK3aMEHY
Na-3.YK-1 2.2 KonTponbhas
WA-1.0I0K- pabor 5.
1 UA- ITpunoxenue 1
2.0IIK-1
Pazgen 8. Pazngen 6. ILnockoctu n
npsiMbie
8.1 YpaBHeHHE TIIOCKOCTH B IIPOCTPAHCTBE. 8 NJ-1.YK-1 JIT.1 JI1.2 Bormpocsr k
B3auMHOe pacnonokKeHue IByX U Tpex na-2.YK-1 J1.3J12.1 JK3aMEHY
TIJIOCKOCTEH B MPOCTPAHCTBE. Na-3.YK-1 J12.2 KoHnTpossHas
YpaBHeHME NPSMON B IPOCTPAHCTBE. NAa-1.0I0K- pabora 6.
B3auMHOe pacnonoxeHue NpsMoi 1 1 UA- ITpunoxenue 1
IJIOCKOCTH B IIpOCTpaHcTBe. B3anmHoe 2.0IIK-1
pacroioXkeHHe IPSIMBIX B IPOCTPAHCTBE
/JTex/
8.2 YpaBHeHHE MIIOCKOCTH. 8 NJ-1.YK-1 JIT.1 J11.2 Bormpocs! k
B3auMHoe pacnosoxeHne miIocKOCTeH. Na-2.YK-1 JI1.3J12.1 9K3aMeHY
Yron u paccTosiHuE MEXY TUIOCKOCTSIMHU Na-3.YK-1 J12.2 KonTponbHas
YpaBHeHHE TPSIMOI. NA-1.0I0K- pabota 6.
B3auMHOe pacnonokKeHue NpsMbIX U 1 - ITpunoxenue 1
MJI0CKOCTEH. 2.0IIK-1
Mertprdeckue 3a1a4i Ha COUCTaHHe
NPSIMBIX U MJIOCKOCTEH.
KonTtponsnas pabora.
Mp/
8.3 ITonroToBka K KOHTPOJILHOM paboTe 5 NJ-1.VK-1 JIT.1JI1.2 Bormpocsr k
Ne6. /Cp/ Na-2.YK-1 JI1.3J12.1 9K3aMeHY
NA-3.YK-1 2.2 KontponsHas
NJ-1.0I1K- pabota 6.
1 UA- ITpunoxenue 1
2.0IIK-1
Paznen 9. Pazgen 7. IloBepxHOCTH
BTOPOTO NMOPSIAKA
9.1 IToBepxHOCTB BpaleHusl. 14 Na-1.YK-1 JIL.1J11.2 Bormpockr k
unuaapudeckast MOBEPXHOCTh NJ-2.VK-1 JI1.3J12.1 9K3aMEHY
Konnueckast moBepXHOCTh. DIUTUTICOU. NA-3.YK-1 22 KontpoasHas
OHOIOJIOCTHBIN TUTIEPOOJIOH/I. HJI-1.0I1K- pabora 7.
JIBYIIOJIOCTHBII THIIEpOOIIONI. 1 UA- ITpunoxenue 1
OnmunTudeckuit mapadoaouns. 2.0IIK-1

T'unep6onuyeckuii mapadonons.
IpsimonuHeitHbIe 00pa3yromue
TIOBEPXHOCTEH BTOPOTO MOPAIKA.
/JTex/




9.2 Konnueckas moBepXHOCTh. DIUTUTICOU. 10 NJ-1.YK-1 JI1.1J11.2 Meron
Merto ceueHuit. UJI-2.VK-1 JI1.3J12.1 MIPOEKTOB.
I'mmepOorons!. Ua-3.YK-1 2.2 Bompocs! k
IMapabomonsl. na-1.0IK- JK3aMEHY
IIpuBenenue ypaBHEeHHs TOBEPXHOCTH K 1 UA- Kontpoasnas
KaHOHUYECKOMY BUJTY C IIOMOIIBIO 2.0IIK-1 pabota 7.
TApaJUIEIBHOTO NIEPEHOCA CUCTEMBI [Ipunoxenue 1
KOOpAMHAT.

[ToBepxHOCTH BTOPOTO NOPSIIKA.
Mp/
9.3 ITonroToBka K KOHTPOJIBHOM paboTe 7 na-1.YK-1 JI.1J11.2 Bormpocsr k
Ne7. /Cp/ NA-2.YK-1 JI1.3J12.1 9K3aMeHY
NJa-3.YK-1 J12.2 KoHnTposbsHas
NJ-1.0I1K- pabota 7.
1 11- IMpunoxenue 1
2.0IIK-1
Paznen 10. Paznen 8. MHoromepHbie
NPOCTPAHCTBA

10.1 MHoromepHbIe BEKTOPHBIE IPOCTPAHCTBA. 8 Na-1.YK-1 JIL.1J11.2 Bormpocsr k
EBK11M10BO N-MEpPHOE BEKTOPHOE NAa-2.YK-1 JI1.3J12.1 JK3aMEHY
MIPOCTPAHCTBO. NA-3.YK-1 22
AddunHOE nN-MEpHOE TOYCUHO- NJ-1.0I1K-

BEKTOPHOE ITPOCTPAHCTBO 1 UA-
EBKIINI0BO n- MEpHOE TOUEUHO- 2.0I1K-1
BEKTOPHOE NMPOCTPAHCTBO.

KBangpatuanas gopmMa u mpuBecHUE €€ K

KaHOHUYECKOMY BU]TY.

KBanpuka u npuseneHue ee K

KaHOHUYECKOMY BU]LY.

/JTex/

10.2 AKCHOMaTHKa MHOTOMEPHBIX 12 Na-1.YK-1 JIL.1J11.2 Bormpockr k
TIPOCTPAHCTB. Na-2.YK-1 JI1.3J12.1 9K3aMeHY
YpaBHeHHE K-MEPHOM IUIOCKOCTH. na-3.YK-1 2.2
Ksagparuunas gopma. [Ipusenenne NA-1.0I0K-

KBaJpaTHIHON (OPMBI K KAHOHIHUECKOMY 1 U1-
BUJLY. 2.0I1K-1
KBanpuka Ha miockoctu. [lpuBenenue

KBaJpUKU K KAHOHUYECKOMY BUJY.

KBangprka B TpeXMEpHOM HPOCTPAHCTBE U

TIPUBEJICHUE €€ YPaBHEHHS K

KaHOHUYECKOMY BU]TY.

Mp/

10.3 IToaroToBka K BBITIOJHEHHIO 16 Na-1.YK-1 JI1.1J11.2 Bomnpocs! k
MPaKTHIECKOI pabOThI MO MPUBEACHUIO Na-2.YK-1 JI.3J12.1 9K3aMeHY
KBaJ[paTUIHON ()OPMBI K KAHOHHYECKOMY NJ-3.YK-1 J12.2
Buny. /Cp/ na-1.0IK-

1 UA-
2.0I1K-1
Pa3gen 11. Koncynbranuu
11.1 Koncynpranus o gucuumuiiae /Konc/ 1,8 NA-1.YK-1 JI1.1JI1.2
Na-2.YK-1 JI1.3712.1
NA-3.YK-1 2.2
N-1.0I1K-
1 UJ-
2.0IIK-1

Paszgen 12. BoinmoJiHeHHe ¥ 321U TA
KYPCOBOIi padoThI




12.1 Brmonuaenue Kypcosoit pabotst /KPIT/ 2 32 NA-1.YK-1 J1.1J11.2 0
HNa-2.YK-1 JI1.3J12.1
Na-3.YK-1 2.2
NA-1.0I0K-
1 U1I-
2.0I1K-1
12.2 KoHcynbpTHpoBaHue 1 3a111Ta KYpCOBOH 2 4 NJ-1.VK-1 JIT.1JI1.2 0
paboter /KCPC/ Na-2.YK-1 JI1.3J12.1
WI-3.YK-1 2.2
NJ-1.0I1K-
1 U1I-
2.0IIK-1
Paznen 13. Ilpomexyrounas
aTTecTanusi (IK3aMeH)
13.1 IToxroToBka Kk 3k3aMeHy /JKk3aMeH/ 2 34,75 | UJ-1.YK-1 JI1.1J11.2 0
Na-2.YK-1 JI1.3J12.1
NA-3.YK-1 .2
W-1.0I1K-
1 U1I-
2.0IIK-1
13.2 Kontpons CP /KCPATT/ 2 0,25 | UA-1.YK-1 JI.1J11.2 0
Na-2.YK-1 JI1.3J12.1
Na-3.YK-1 2.2
WA-1.0I0K-
1 UI-
2.0I1K-1
13.3 KonTtaktHas padota /KoHcIK/ 2 1 HUa-1.YK-1 JI1.1 J11.2 0
Na-2.YK-1 JI1.3J12.1
NA-3.YK-1 .2
W-1.0I1K-
1 U1I-
2.0IIK-1

5. ®OHJ OIEHOYHbBIX CPEICTB

5.1. IlosicHuTEeILHAS 3aIMCKA

1. OueHouHbIE cpeCcTBa MIPEeHA3HAYECHBI U1 KOHTPOJIS U OLIEHKH 00pa30BaTeIbHbBIX JOCTHKEHUH 00yJaromuXcsl, OCBOMBIINX
MpOrpaMMy YIeOHOH TUCIUTUIMHBI « AHATUTHYCCKASI TEOMETPHSD».

2. @OH/T OLIEHOYHBIX CPEJICTB BKIIOYAET KOHTPOJIbHBIC MAaTEPHAJIbI IUTSI TPOBEIEHHSI TEKYIIEro KOHTPOJIS B popme
WHAWBUAYaTbHBIX 33IaHUH, KOHTPOJIBHBIX paboT, a TakXkKe IJIsl MPOMEKYTOUHON aTTecTaluy B (popMe BOIPOCOB ISl IIOATOTOBKH K
JK3aMeHaM U KypcoBoOi pabore.

5.2. OueHouHbIe CPeACTBA A5 TEKYIero KOHTPOJIs

WunuBryanbHBIC 3aaHUSL

1 cemectp

3aganue Ne 1. Jlan napamnenorpamm ABCE, O — Touka nepeceue-uus ero quaronaneit; K, M, P, H — cepeaunst cropon AB, BC,
CE u EA. [Tonaras, ywto KM =el, KH = e2 , Beipa3uth uepe3 el u e2 cie-ayromnme BEeKTOpHI:

B-1. PH, BE, BC, EK, EM;B-2. PM, AC, AB, BP, AP;B-3. OE, CA, AE, KP, BK;B-4. EO, AC, CM, AB, KC;B-5. HP, OB, MH,
CB, AP;B-6. AO, BE, PB, AE, BH; B-7. MP, EO, PB, MC, KE;B-8. OA, BE, EA, BA, ME;

B-9. OC, BE, MC, PK, CK;B-10. OE, CA, BA, MA, HB;B-11. CO, OB, HM, BP, PA;B-12. AO, BE, PK, CP, BP.

3ananue Ne 2. B tpeyronsauke ABC Bektopsl AK, BM u CP Ha-nipaBnens! o meguanam, O — Todka nepeceueHus: meauad. Haiitu
B 0asuce el= AB, e2= AO KOOpAMHATH BEKTOPOB:

B-1. AK, BC, BM, CP, BM - 2CP, 3BC - AK +4CP;B-2. AP, BK, AC, PC, 2BK +3AP, AC - 3PC + 2BK;B-3. BP, CK, AM,
AK, BP -3CK, 4CK - AK-2AM; B-4. AB, OK, BC, CP, 2AB - 30K, OK +3BC —-4CP;B-5. OP, MC, PB, PK, OP —2PB,
MC - 2PK + 20P;B-6. MK, MP, BK, OB, 2MK - MP, MP —-30B + 3BK; B-7. OA, KB, MP, OC, OA —2KB, 2MP - KB +
30CB-8. OB, KC, PB, OM, KC +PA, 20M + 30B - KC;B-9. OM, CM, AK, OK, 20M + 3CM, CM - 3AK + 30K;B-10. BO,
PM, CO, BM, BO -2PM, PM —-3CO +4BM;B-11. MO, MA, KO, CA, MO +3MA, KO +3CA —3MA;

B-12. KA, BP, AC, BC, BP -KA, AC +4BC - 3BP.

3aganue Ne 3. B mapamnenennnene ACBEAIBICIE] touku K, M, P, H sBistotes cepeanHaMu 60koBbIx pebep. [Ipuanmast 3a
6asuc mpoctpancTBa BeKTophl e1= AB, e2= AE, e3= AK, BbIYHCINTH KO-OpAUHATHI CIEIYIOIIMX TPOEK BEKTOPOB U NOKA3aTh, YTO
OHU KOMIJTAHAPHBI

B-1. BP, AlH, AE1;B-2. KP, AC1, CK;B-3. B1EIl, BE1, HB; B-4. EP, PH, A1B;B-5. B1E, ACI1, AB1; B-6. A1C, BE1, BC;B-
7.BIE, A1C, CE;B-8. BH, BP, AP;B-9. BE1, AC1, BCI;B-10. KC, BH, BK;

B-11. AM, CP, CH;B-12. HM, AC, CE.

3amanme Ne 4. B mpocTtpancTBe maHbI BeKTOpEL: a (15 —2; 2), b (=3; 1; 4), ¢ (2; —3; 1). HaliTi ckanspHBIe IPOU3BEACHHS:

B-1. ab, (a +2b)c, (a —b)(b + 3c);B-2. be, (2a —b)c, (2b —3c)(a + ¢);B-3. ac, (a + b)c, (3a — b)(b + 2¢);B-4. 2ab, b(a — 2c¢), (a + b)




(2a — b);B-5. 2bc, a(b — 3¢), (2at+ b)(a — ¢);B-6. 2ac, (a — b)c, (3a — b)(b + 2¢); B-7. ab, 2(a + c)b, (b — ¢)(2a + 3c);B-8. 4ac,

(a+2b)c, (a—Db)(b + 2¢);B-9. be, c(2a —b), (2a — c)(b + ¢);B-10. ab, (2a + b)c, (a + b)(b + ¢);B-11. be, (a — b)c, (b —4c)(a + c);
B-12. 2ac, (a + b)c, (a + b)(b — 2¢).

B crnemyromux 3amaHusX BMECTO napamerpa P mojcraBbTe HOMep Balllero BapuaHTa.

3aganue Ne 5. Ha mnockoctu gaH uetbipexyroabHuk ABCE. Jlo-ka3aTh, 4To €ro AnaroHaad B3auMHO HEPIEHAUKYISPHBI, €CIIU U3-
BECTHBI KoopauHaTH BekTopoB AB(P; 2P-2), BC(1-2P; 3-P), CE(3P; 2P-4).

3aganue Ne 6. HaliTi KOOpJHHATHI TOYKH IEPECEUCHUsI MEAUAH U JUIMHBI CTOPOH TpeyronpHuka ABC, ecnu 1aHbl KOOPAUHATHI €10
BepiiuH A(-P; P— 4), B(P; 6-P), C(P-6; —P).

3amanue Ne 7. [Iposepbte, sBisercs mu yeTsipexyronsHuk ABCE c Bepmmaamu A(P-1; P-1), B(P-2; P+4), C(P-7; P+5), E(P-6; P)
ABJIAETCA poMOOM?

3amanue Ne 8. [ToctpouTs B 000011I€HHON MONAPHOI cUCTEME KO-OpAMHAT CIIeyIolIne TOUKU U HaiiTu paccTosinust AB, BC, AC: A
(2; 0), B(3; [1/6), C(1; =5/611), K(-2; 2/3[1).

3aganne Ne 9. CocTaBUTh ypaBHEHHE MHOKECTBA TOYEK, CyMMa KBaJpaTOB PACCTOSHIH KOTOPHIX 110 ABYX Touek A(P—4; 6-P) u B
(P+2; —P) paBna 100.

3ananue Ne 10. Hanncars ypaBHEHHE OKPYKHOCTH, KOHIIAMH JJUaMeTpa KOTOpo# siBisitoTcs Touku A(P-5; 5-P), B(P; 7-P).
3amanme Ne 11. Haittn xoopIuHATHI IEHTpa M pagHyc OKpyXHOCTH X2 +y2 —2Px +(2P-2)y + P2 =0.

3amanme Ne 12. [lan napamtenorpamm ABCE, O — Touka nepecedenus ero auaroHaneil. Hammucats Gopmynbl mpeodpa3oBaHust KO-
opaMHAT pu mepexone oT addunHoro pemnepa R =(A;el;e2),rneel = AB, e2 = AE k penepy R[] =(O; el[J; e2[]), rae el
0=0C, e2[] = OE.

3amanne Ne 13. B mpaMoyronsHOi nekapToBoH cHCTeMe KOOPAH-HAT 3aJaH0 ypaBHEHUE OKPYKHOCTH X2 + y2 —2Px +(2P-2)y + P2
=0.

Hamnucatp ypaBHEHHUE 3TOH OKPYKHOCTHU B IIPSIMOYTOJIBHOM JIeKap-TOBOH CHCTEME, OTy4eHHOM U3 TaHHOH, MOBOpoToM Ha 600.
3amanue Ne 14. Jlansr Bepmuasl Tpeyroiasauka ABC: A (P; P-6), B (3; P-2), C (-2; P—4). Hammucats: a) mapaMeTpryeckne
YpaBHEHUS €r0 CTOPOH, 0) KAaHOHHYECKNE ypaBHEHUS MEIaH, B) 00IINe ypaBHEHHUS BBICOT.

3amanue Ne 15. JlaHbl ypaBHEHHUSI ABYX CTOPOH HpsAMOYrojibHUKA X — 2y —2P =0, x — 2y + 2P =0 u ypaBHeHUe O1HOU
Jquaronanu 2x —y —2P = 0. HaiiTu koopAnHAThI BEPLIMH NPSIMOYTOJBbHUKA U YPABHEHUE JPYTrOi TUArOHAaIH.

3amanne Ne 16. Haittn xoopauraTs! Touku M[ ], cummerpraroii Touke M (P + 3; P + 1) otHOCHTEeNmBHO mpsiMoii X +y — P = 0.
3aganue Ne 17. Touka A (P; 5 — P) sBistercst BepImuHOil KBaapara, 0JJHa U3 €r0 CTOPOH JISKHUT Ha npsamoii 4x + 3y + 4P = 0.
BeruncnnTs miomaas KBajapara.

3amanue Ne 18. Jlansl aBe npoTHBOJIekamue BepmmHbl kBagpaTta A(P; 7 — P), C(—P; 2P — 10). CocTaBuUTE ypaBHEHHUS €TI0 CTOPOH.
3aganue Ne 19. B tpeyronsanke ABC mans! ypaBHeHHs ctopoH (AB): x —3y—5P =0, (BC): x-P =0, (AC): 3x—y+P=0.
Hanucats ypaBHeHne OuccekTpuchl yria A tpeyronbauka ABC.

3amanue Ne 20. Jlan smummnic Px2 + 16y2 = 4P. Haiitu ero moiyocu, KOOpauHaThl HOKYCOB, SKCIIEHTPUCUTET U YPaBHCHUS
JqupexTpuc. V300pa3suTh TaHHBIH 3JUTHIIC B CHCTEME KOOPIUHAT.

3aganue Ne 21. CoCTaBUThH ypaBHEHHE JJIIMIICA B KAHOHUYECKOI CHcTeMe KOOPAMHAT, €CIIH €ro SKCIEHTPUCUTET PaBeH /2, a
paccTosHue MEXy AUPEKTPHCaMu paBHO 2P/ .

3amanue Ne 22. CocTaBUTh KaHOHHYECKOE YPaBHEHHE THITEPOOITBI, €CITH €€ aCHMIITOTHI UMeEIoT ypaBHeHus Px + (P + 2)y =0, a pac-
CTOsIHHE MEXOy (okycamu paBHO 2P+ 1.

3amanue Ne 23. Jlana mapabona y2 = 2Px. Haiitu koopauHatel ee Qokyca, HalucaTh YypaBHEHUE TUPEKTPUCHL.

3ananue Ne 24. CocTaBUTh ypaBHEHHUE MapadoIIbl, €CIIN TaHbl Ko-opAuHaTH ee ¢pokyca F (6 — P; 12 — P) u ypaBHEHHE TUPEKTPHUCHI
d:Px+y=0.

3aganue Ne 25. C mOMOIIBIO MOBOPOTA NPSIMOYTONBHON JEKapTO-BOIl CHCTEMBI KOOPIWHAT IPHBECTH JAHHOE ypaBHEHHE
KpHBO# K KaHOHMYecKkoMy BuIy. Hammcats ¢opmyibl npeoOpa3oBaHUs M M300pa3sHTbh KPUBYIO HA YEPTEKE:

(2 -3P)x2 + 6Pxy + (2 + 5P)y2 +2 +6P = 0.

3aganue Ne 26. C nOMOILBIO apaUIeIbHOIO IEPEHOCA CUCTEMBI KOOPAMHAT IPUBECTH K KAHOHUYECKOMY BUY CIEYIOIIEE YpaBHE
-HHMe KpHUBOii. 3anmucath GopMyisl IpeoOdpazoBaHusl U U300pa3uTh KpuBylo Ha yeptexe: (P + 11)x2 + (P —7)y2 — (2P +22)x + (4P
—28)y+4P - 28 =0.

3amanme Ne 27. [IpuBecTn 1aHHOE ypaBHEHHE KPHBOH K KaHOHHYECKOMY BHTY, 3amucaTh (HOpMyIIbl TpeoOpa3oBaHms U H300pa3uTh
Ha gepTexe: 9x2 — 6xy + y2 +6Px — 2Py + P2 = 0.

3amanue Ne 28. CoctaBuTh hopMysbl ahduHHOrO Mpeodbpasosa-Hus, 3Has, 4to Touku A(0; 0), B(1; 0), C(0; 1) mepexoasT B TOUKU
A (P; P), B(2P; 8 —P), C (-P; P -6).

3aganne Ne 29. A dunrnoe npeodpazoBaHue 3a1aHO HOPMyTaMU:

Haiitu 06pa3sl Touku A (—P; 2P — 14) u npamoii Px — y + 2P = 0, a Taxke HHBapHaHTHBIE TOUKU Pe0Opa30BaHuUsI.

3amanue Ne 30. Haittu koopaunatel 06pasa Touku A (P; 9 — P) mpu romoretnu ¢ neatpom  C (—P; 2P — 10) u koadpdunmenrom k
=3.

Kpurepuu onenku

OtmMmeTKka «OTIUIHOY», 84-100%, MOBBIIEHHBIH ypoBeHb. OOyJaromuiics 00HApY KT BCECTOPOHHEE, CUCTEMATHYECKOE M TITyOOKOE
3HaHHE y4eOHO-IIPOrpaMMHOT0 MaTepHana, yMCHHE CBOOOIHO BBITIOJIHATE 3aIaHUs, IPELYCMOTPEHHBIC IIPOTPaMMOM, YCBOMI
OCHOBHYIO JIUTEPATypy 1 3HAKOM C JIONOJIHUTEIbHON JIUTEPATYpOil, pEKOMEHIOBAHHOM NPOrpaMMOi AUCLUIIINHBI, YCBOMI
B3aMMOCBSI3b OCHOBHBIX HOHSATHH JUCIUILIMHBI B UX 3HAYEHUH IJIsl IpHoOpeTaeMoiil npodeccuu.

OtmMeTka «xopomio», 66-83%, moporoslii ypoBeHb. O0yUaIOMIUIACI OOHAPYXKIIT IIOJTHOE 3HAHUE YIeOHO-TPOrPaMMHOTO
MaTepuaa, yCIeIHO BBINOIHUI IPeIyCMOTPEHHEIE IPOrpaMMOH 3alaHUs, YCBOMI OCHOBHYIO JIUTEPATypy, PEKOMEHIOBAHHYIO
IporpaMMO¥H AUCLUILTHHEL, MTOKa3al CUCTEMAaTHYECKUI XapaKTep 3HAHUH MO JUCLUIIMHE U CIOCOOEH K UX CAMOCTOATEIbHOMY
TIOTIOJTHEHHIO M OOHOBJICHUIO B X0JI¢ JaJbHEHIIeH yaeOHOIT paboTHI 1 PO ecCHOHATBHOMN eI TETEHOCTH.

OTMeTKa «yHOBICTBOPHUTEIBHO», 50-65%, moporoBsIii ypoBeHb. O0ydaronuiicss 00HapyKHJI 3HAHHE OCHOBHOTO ydeOHO-
MIPOrpaMMHOTO MaTepHaia B 00beMe, He0OX0IMMOM sl JallbHeHIel yueOnl 1 mpeacTosieii padboTsl o mpodeccuu, CrpaBuiIcs ¢




BBINOJIHEHUEM 3a/1aHUM, IIPEAYCMOTPEHHBIX IIPOrPaMMOIl, 3HAKOM C OCHOBHOM JINTEPATYpOU, PEKOMEHI0BAHHOM [IPOrpaMMOi
JUCLUIIIMHBL, OIMYCKaeT HETOYHOCTH, 00/1a1a€T HEOOXOJMMBIMU 3HAHUSAMH JJISl UX YCTPAHEHUS M0J] PYKOBOICTBOM.
OTMeTKa «HEYIOBICTBOPUTEIbHOY, MeHee 50%, ypoBeHb He copmupoBaH. CTYICHT HE 3HACT 3HAYUTEIBHOM 9acTH
HIpOrpaMMHOTO MaTepHaa, JOIIyCKAeT CYIIECTBEHHbIC OIIMOKY, HE YMEET BBLACIUTH TTIABHOE U AENATh BRIBOJBL.

KoHTpomnbHEIE paboTHI
1 cemectp

KonTponbhas padorta Nel. BekTops! u gelicTBUS Ha/l HUMU

1. Man napannenorpamm ABCE, O — Touka nepeceuenus ero auaronaneii; K, M, P, H — cepeaunst ctopon AB, BC, CE u EA.
Ilonaras, uto KM = el, KH = €2 , BbIpa3uts uepes el u €2 cienyromue BeKTOPbIL:

B-1. PH, BE, BC, EK, EM; B-2. PM, AC, AB, BP, AP;

B-3. OE, CA, AE,KP,BK; B-4. EO, AC, CM, AB, KC;

B-5. HP, OB, MH, CB, AP; B-6. AO, BE, PB, AE, BH;

B-7. MP, EO, PB, MC, KE; B-8. OA, BE, EA, BA, ME;

B-9. OC, BE, MC, PK, CK; B-10. OE, CA, BA, MA, HB.

2. B tpeyronsanke ABC BexTopsr AK, BM u CP Hampasiens! mo meguanam, O — Touka repecedeHus Menuas. Haiiti B 6asuce el
= AB, €2 = AO K00pJ1HAaTbl BEKTOPOB:

B-1. AK, BC, BM, CP, BM -2CP, 3BC — AK + 4CP;

B-2. AP, BK, AC, PC, 2BK +3AP, AC —3PC + 2BK;

B-3. BP, CK, AM, AK, BP -3CK, 4CK - AK -2AM;

B-4. AB, OK, BC, CP, 2AB - 30K, OK + 3BC —-4CP;

B-5. OP, MC, PB, PK, OP - 2PB, MC - 2PK + 20P;

B-6. MK, MP, BK, OB, 2MK - MP, MP - 30B + 3BK;

B-7. OA, KB, MP, OC, OA —2KB, 2MP —KB +30C

B-8. OB, KC, PB, OM, KC +PA, 20M + 30B — KC;

B-9. OM, CM, AK, OK, 20M + 3CM, CM - 3AK + 30K;

B-10. BO, PM, CO, BM, BO -2PM, PM —-3CO + 4BM.

1. O6bem TeTpadapa paseH S. Tpu ero BepmmHbI HaxonaTcs B Toukax A(2,1,-1), B(3,0,1), C(2,-1,3). Haiitn koopanHaTHI
4eTBEpPTOH BepIIUHbI D, eciii U3BECTHO, YTO OHA JIEXUT HA OCH OPJIUHAT.
2. B mapamnenermnene ACBEA1BICIE] Toukn K, M, P, H sBnsrorcs cepeanHaMu 60koBEIX pebep. [Ipuanmas 3a 6aszuc

npocTpancTBa BeKTopel €1 = AB, e2 = AE, €3 = AK, BbIUMCINTb KOOPAUHATHI CIEAYIOIUX TPOEK BEKTOPOB U BBIICHUTb, SIBIISIFOTCS
JI OHU KOMILJIAHAPHBIMHU:

B-1. BP, AIH, AEl; B-2. KP, ACl1, CK;

B-3. BIEIL, BE1, HB; B-4. EP, PH, AlB;

B-5. BIE, AC1,AB1; B-6. A1C, BE1, BC;

B-7. BIE, AIC, CE; B-8. BH, BP, AP;

B-9. BEl, AC1,BCl; B-10. KC, BH, BK.

3. B npoctpancTBe manbl BeKTopH : a (1; —2; 2), b (-3; 1; 4), ¢ (2; =3; 1). Haiitu ckanspHbIe POU3BEICHUS:
B-1. ab, (a-b)(b+3c); B-2.bc, (2b -3c)(a +c); B-3. ac, (3a —b)(b+2c); B-4. 2ab, (a +b)(2a-b); B-5. 2bc, (2a+b)(a—); B-6.2ac,
(3a-b)(b+2c); B-7. ab, (b—)(2a +3c); B-8.4ac, (a-b)(b+2c); B-9. bc, (2a —)(b +c); B-10. ab, (a +b)(b+c).

Kontponsras pabora Ne2. YpaBHeHHe npsAMoif Ha IIOCKOCTU

1. Ha mtockocru 3amansl Tpu Touku A(x1; yl), B(x2; y2), C(x3; y3).

1 BapuanT A (-2;0), B(2;4), C4;0)

2 BapHaHT A (0; -3), B (12; 3), C(6; 9)

3 BapuaHT A@6;1), B(@2;7), C(2;5)

4 BapuaHT A (-1; 1), B (4;2), C(8;-2)

5 BapuaHT A (1;3), B(7;2), C(-1;-2)

6 BapuaHT A (=3; -1), B (1; 4), C(5;-2)

7 BapUaHT A (2;2), B (6;-4), C2;-4)

8 BapuaHT A@G;-1), B(2;1), C2;3)

9 BapuaHT A (=2; 4), B (6; -1), C(4; 1)

10 BapuaHT A (-1;0), B (5;2), C(1;4)

Haiinure:

1) ypaBHEHHUS U IJIHHBI CTOPOH TpeyroiabHuka ABC;

2) YpaBHEHHUE BBICOTHI TPEYTOJIbHUKA, OMYIIEHHOW u3 Touku C;

3) ypaBHEHHE MEIHMaHBI TPEYTroJbHUKA, ITPOBEICHHOI M3 BepIIMHEI B;

4) ypaBHEHHE TPSIMOM, cofeprkalneil OuccekTpucy yria A;
ypaBHEHHE MPSIMOH, Mpoxoasiiel yepe3 BepumHy B u mapamiensHoii npsmoit AC;

5) ypaBHeHUe cpenHell muHuu TpeyronbHuka ABC, napamnensHoit BC;

6) BHYTpEHHHE yIIIbl TpeyroiabHuka ABC;

7) KOOPJHMHATHI IIEHTpa TshKecTH TpeyroiabHuka ABC;

8) miomaap Tpeyroisauka ABC;

9) LIEHTp BIMCAHHOHN OKPY)XHOCTH;

10) LEHTp ONMCaHHOM 0Ko0J0 TpeyronbHuka ABC okpyxHOCTH.

2. CocTaBuTh ypaBHEHHE MPAMOA, poxo el uepes Touky M (1; 2): a) mapamiensHo npsMoi 2x + 5y +1=0; 0)




HEepIEeHANKYIAPHO IpsAMoil X —y — 4 = 0; B) mox yriaom 450 x npsmoii 2x + 3y +4 =0.

3.CocraBuTh ypaBHEHHE OKPYKHOCTHU ¢ 1IeHTpoM S(1; 2) u kacaromeicst npsamoit 2x — 3y — 1 =0.

4.Yka3aTh napsl NapauleibHbIX, IEPECEKAIOIINUXCS, NEPIEHIUKYIAPHBIX OpsambIX: L1: 2x —y—1=0,L2: 4x -2y-5=0,L3: x +
2y—3=0,L4:3x-5y—-1=0.

B crnemyromux 3amaHusX BMECTO napamerpa P mojcraBbTe HOMep Balllero BapuaHTa.

5.Ha nnockocTu naH yetsipexyronbHUK ABCE. BbIsACHUTSD, SIBISIOTCS M €r0 AUArOHAU B3aUMHO NEPIEHANKYIIPHBIMU, €CITH
M3BECTHHI KOOpAuHATH BekTopoB AB(P; 2P-2), BC(1-2P; 3—P), CE(3P; 2P—4).

6. Jan Terparap ABCE. Haiitu o6sem Tetpa3apa, miomanu rpaneit ABC u ABE u yron mexxay HuMu, anuHy BeIcOoTel AH
TeTpa’apa, aauHy BeicoTel BK rpann ABC, yron mexay peopamu AC u AB. Koopaunate! Bepiud tetpasapa: A(P; 1; 0), B(P+1;
0; 5), C(0; P; 1), E(1; 2; -3).

Kontponsnas padora Ne3. Kpubie BTOpOro nopsiaxa.

B cnenyromux 3agaHusix BMecTo napameTpa P mozncTaBbTe HOMep Balllero BapHaHTa.

1. Jlana xpuBas Broporo nopsiiaka. 1) I[IpuBemure kpuByl0 K KaHOHHYECKOMY BHIy M ONIpeAeinTe ee BUI. 2) Brramcnnte
KoopauHATHI (okycoB. 3) Hammmmute ypaBHeHHs aupektpuc. 4) Hamummre ypaBHeHHe KacaTeNbHOM, TPOXOAAIIEH depe3 TouKky A
(2;-3). 5) Omnpenenute, uMeeT U KpuBast LIeHTP. 6) Haligute BEKTOPHI aCUMIITOTHYECKOTO HAMIPABJICHUS )i JAHHON KPUBOH. 7)
BrinmonHuTe ueprex.

1 BapuaHT 9x2+13y2+18xy+18x +22y-11=0
2 BapuaHT 7x2-32y2 +20xy +30x+ 12y + 63 =0
3 BapuaHT 25x2+40y2 - 52xy + 66x - 60y + 9 =0
4 BapuaHT 13 x2 + 18 y2 +42xy + 36x +36y =0

5 BapuaHt 5x2 -27y2 -6xy -16x- 48y -36 =0
6 BapuaHT 40 x2 + 25 y2 + 52xy + 88x + 68y +16 =0
7 BapUaHT 8x2 + 17 y2 +20xy + 24x + 36y +16=0
8 BapuaHT x2+9y2+6xy-6x-6y-12=0

9 BapuaHT 3x2+35y2 +22xy-4x-4y=0

10 BapuaHT 17 x2 + 8y2 - 20xy + 50x - 28y + 33 =0

2. lan smmumce Px2 + 16y2 = 4P. Haiitn ero nmomyocu, KOOpANHATH (POKYCOB, SKCIICHTPUCHUTET M YPaBHEHUS TUPEKTPHC.
M300pa3uTh JaHHBIN YIUTHATIC B CUCTEME KOOPAHMHAT.

3. CocTaBuTh ypaBHEHHE MapaboIIbl, €CIIU TaHbl KO-opaAuHATH ee Gpokyca F (6 — P; 12 — P) u ypaBHenue mupektpucel  d:Px+y
=0.

4. Hammucath ypaBHEHHE THIepOOIIBI, Mpoxoadmieit yepe3 TouKy (1; 2)., aCHMITOTaMH KOTOPOH CIIyXKaT NpsIMbIe

5. Hamucatp ypaBHEHHE JIMHUHM BTOPOTO MOPAKA, LEHTP KoTopol HaxoauTcs B Touke K (1; 2) a 0HOI U3 JUPEKTPUC CIYKUT
npsiMasi X = 2, 3Hasl, 4TO JIMHUS MPOXOAUT yepe3 Touky M(5; 6).

6. He mpuBons kK KaHOHMYECKOMY BHAY HaHTH: 1) IIEHTp JIMHWUM; 2) aCHMIITOTHYCSCKHE HATIPABJICHNUS; 3) HAalICaTh ypaBHEHHE
KacaTelbHOH K KpUBOH, MPOXOAAIIei yepe3 BEIOpaHHYIO TOUKY; 4) AnaMeTp, MPOXOISIINIA uepe3 Hauano KOOPAUHAT; 5) TUaMeTp,
CONPSKEHHBIN BEKTOPY ; 6) ypaBHEHHS ITaBHBIX AUAMETPOB.

Kontponsras padora Ne4. IIpeoOpa3oBaHUs INIOCKOCTH.

1. Hoctpouts o6pa3z [1 ABC: A (—1; 2); B (3; 4); C (5; 0):

a) npu noBopoTe Ha yroi 900 BOKpyr Hayaja KOOPJIUHAT;

0) mpu nepenoce Ha Bektop (0;-2);

B) LIEHTPAILHOW CHMMETPUH OTHOCHTENBHO TOUKH S (1;-1);

T') OCEBOI CUMMETPHHU OTHOCHUTENBHO NpsiMoi 11 x +y = 0;

1) romoteTnu ¢ rieHTpoM S (1; —1) u k=—-1/2

2.0mpenenuTs BU MpeoOpa3oBaHus:

a) 0) B) T)

3. HaiiTu ypaBHEHHE OCH CHUMMETPHUH, MPU KOTOpoi Touka M (1;-2) mepexoaut B Touky M[] (3; 4).

4. HaliTl TIGHTp CHMMETPHH, TIpH KOTOpoit Touka M (—3; 4) mepexomut B Touky M (1; 2).

5. Hanucats opMyItsl IEHTPaTbHOM CUMMETPUH OTHOCUTENBHO TOUKH S (2; —1).

6. HantncaTb opMysibl mapaJulesIbHOTO IIEPEHOCA C BEKTOPOM .

7. HammrcaTb (opMyITEI TapajuIeIbHOTO IepeHoca, Ipu KoTopoM Touka M (—1; 2) mepexoaut B Touky M (3; 4)
8. Harmucats opmyitsl oceBoi cuMmerpuu ¢ ocio I: 2x +3 =0

9. Hanucats opmymnsl moBopoTa ¢ uentpom S (1;3) Ha yron 600.

10. Mansl okpyxkHocTr [11: (x—1)2+(y—1)2=1 u [12: (x+2)2+(y—4)2=9; JABCwu [1: A(@2;1), B@G;-2), C(;
0), . Haiiti meHTp 1 KO PHUITEHT TOMOTETHH, IIpX KoTopoi: a) [11011012; ©) 1201011,

B) JABC (11 1) [ [l JABC

2 cemecTp

Kontponbnas padora Ne5.

CkajsipHOE, BEKTOPHOE ¥ CMEIIAHHOE MTPOHM3BEACHHS BEKTOPOB

1. anst BexTOpH! : a (1; —2; 4), b (3; 4; 0), ¢ (2; —3; 5). HaiiTi BekTopHBIe Tpou3Benenus: [ab], [bc], [ac], [b, 3c], [2a +b, c].

2. Haiinute cmemanHoe mpousBeaeHue BektopoB u=(l,3,-1),v=(-2,0,3) u w= (4, 1, 0) u onpenenure, npaBoi UK JEBOl
SIBJISIETCS 3T TPOWKa BEKTOPOB.

3. lansl BepimHbl TeTpadapa A(2; —1; 1); B(5; 5; 4); C(3; 2; —1); D(4; 1; 3). Haiitu 00beM TeTpadapa u mioniaas rpanu ABC.

4. Beraucnure twomanp tpeyronbHuka ABC u mmny BeicoTsl AH, ecmu A(2; 1; 0), B(-3; —6; 4), C(-2; 4; 1).

5. B tpeyronbnoit npuzme ABCA'B'C' Bextopsl AB(0; 1;—1) u AC(2; —1; 4) onpenenstor ocHOoBaHUe, a BeKTOp AA'(-3; 2; 2)




HarpasJeH 1o 6okoBoMy pebpy. Haiitu a) 00bem mpu3msl; 0) MU0l TPaHEil; B) BBICOTY; T) yrox Mexay pedpamu B'C' m AA'.

KonTpomnsHas paborta Ne6. YpaBHEHHE INIOCKOCTH U NIPSIMOX B IIPOCTPAHCTBE.
B3anMHOe pacnonoxeHue NpsMbIX U IJI0CKOCTEH.

1. CocTaBUTh ypaBHEHHUE TUIOCKOCTH, MPOXOAsIIel yepe3 Touky C, aensuryto otpe3ok AB B oTHomeHun [1 = —,
MEePIEeHANKYISIPHO K Tipsimort k @, e A (—1; 2; 4), B (15; 12; -6).

2. CocTaBUTh ypaBHEHHUE IUIOCKOCTH, NEPNEHAUKYIApHOU oTpe3ky O102 u npoxozsiuell yepes ero cepenuny, rae Ol u 02
— neHTpHI chep D1 u 2.

Ol: (x-1)2+(y+1)2+(z+4)2=16 u O2: (x+1)2+(y-3)2+(z-2)2=09.

3. Kak pacnonoxeHsl mpsMble

k: w m: Bmpocrpanctse E3?

4. Haiitu xoopauHatTel 10001 TOUKHM, JIekalled Ha mpoekiuuy mpsiMoit k:  Ha mumockocts [1: X +y +z +1 =0.

5. CocTaBuTh ypaBHEHHUE TJIOCKOCTH, MPOXOSIICH Yepe3 JIMHHIO nepeceueHus miockocred [1: 4x +y +3z+4 =0 u [:
2x —5=0 u Touxy M (1; 4; 1).

6. Uepes Touky nepecedeHHs: MIOCKOCTH : 2X — 3y +z — 1 = 0 u ocu (0Y) npoBecT mpsAMyro, HapauIelbHyI0 MpsaMoit k :
7. Haiigute paccrosiaue ot Touku A(2; —4; 5) 10 mIockocTH, npoxoasiieit yepes touku B(— —3; 4), C(5; 5; —1), D(1; -2;
2).

C uenblo KOHTPOJIS 3HAaHUM CTYIEHTOB 10 TeMe «YpaBHEHHUE IUIOCKOCTH U PSMOM B MPOCTpaHCTBE. B3anmHoe pacnonoxenne
HPSIMBIX ¥ TNIOCKOCTEH» MOKHO NPOBECTH KOHTPOJIBHYIO pabOTy IO BapHaHTaM.

Bapuanr 1

1. Hansr Bepmuasl mupamuasl ABCD: A(1; 0;, 3), B(0; 2; 5), C(-1; 3; 2), D(5; 0; 2). Haiitu a) ypaBuenue rpanu ABC, 6)
ypaBHeHue npsimoit AB, B) ypaBHeHue BeicoTsl DH, I) ypaBHeHHe mnockocTu, mpoxozsiieit uepes Touky C napauienbHo rpaHu

ABD, 1) BEIYHCIHUTE KOCHHYC yIia Mex Iy npsiMbIMH AB 1 BD, €) Beraucnuts mmmHy BeicoTs! DH.

2. Haiiti paccrosaue ot Touku M(2; —1; 3) no mpsmoit

3. CocTaBUTh ypaBHEHHUE IUIOCKOCTH, KOTOpasi IIPOXOAUT Yepe3 NPSIMYIO MepeceueHust IIOCKOCTe  MepIeHIUKYIIPHO
TIOCKOCTH

4. JlaH®l BepmmHEI TpeyronbHuKa A(—6; 3), B(8; 10), C(2; —6) n npsimast OmipenennTs, KakKie CTOPOHBI TPEYroJbHHUKA

HEPECEKA0TCs JAHHOU IPSAMOM.

Bapuant 2

1. Hanbr Bepmuasl mupamuasl ABCD: A(4; 2; 0), B(1; —1; 3), C(0; 2; 1), D(—1; —1; 2). Haiitu a) ypaBaenue rpanu ABC, 6)
ypaBHenue npsimoit AC, B) ypaBHeHHe BbicoThl DH, I') ypaBHEHHE TIIOCKOCTH, TPOXOILEH yepe3 TOUKY A napajieabHO TpaHu

BCD, n) BeiunciuTh KOocHHYC yrita Mexay npsimbiMd AB u BC, e) BerunciuTs anuHy BeicoTsl DH.

2. Ormpenenute B3aMMHOE PACIONIOKEHUE MPSMOM, 3aJaHHOW KaK IepeceuyeHue JIByX TUIOCKOCTEH U MIOCKOCTH

3. Haiitu ypaBHEHUE IUIOCKOCTH, IPOXOIAILEH Yepe3 NpsAMYI0 U IEPIEHIUKYISIPHON IIOCKOCTH

4. Hanucatb ypaBHeHHe NpsSMOH, MPOXOAALICH Yepe3 TOUKY MepeceueHHs NPsSMBIX U MapajulebHO NPSIMOi

Bapuanr 3

1. Haner Bepmuabl mupamuasl ABCD: A(1; 0; —4), B(0; 2; 3), C(—1; 1; 5), D(1; 0; 6). Haiitu a) ypaBuenue rpanu ABC,

0) ypaBHeHHe npsmoii AB, B) ypaBHeHHe BEICOTEI DH, ') ypaBHEHHE IITIOCKOCTH, MPOXOIIel uepe3 Touky C mapauiensbHo TpaHu
ABD, 1) BEIUHCINTS KOCUHYC yria Mexay npsMeiMu AB u BD, e) Beraucauts 1nuHy BeicoTs! DH.

2. Haiitu paccrosaue ot Toukn M(2; 1; —1) mo npsimoii

3. Haiiti ypaBHeHHE IUIOCKOCTH, IPOXOIAIICH Yepe3 mpsMble

4. JlaHBI ypaBHEHHS IBYX CTOPOH HMPSMOYTOJBHMKA W OfHA W3 ero BepmmH A(-2, 1). Haiitu minomans npsMoyroasHHKA.
Bapuanr 4

1. Hansr Bepmuasl mupamuasl ABCD: A(1; 1; 3), B(5; 2; 0), C(—1; 0; 1), D(—1; 3; 2). Haiftu a) ypaBHenue rpanu ABC, 0)

ypaBHeHue npsmoit AD, B) ypaBHeHHe BBICOTHI DH, T') ypaBHEeHHE IUIOCKOCTH, IPOXOAAIIeil yepe3 Touky B mapannensHo rpaHu
ACD, 1) BBIYUCIUTH KOCHHYC yriia Mexy npsiMbiMd AB 1 AC, €) BeranuciauThb JuiHy BicoThl DH.

2. Haiiti npoexrro Toukn A(3; 2; —1) Ha TIIOCKOCTH
3. OnpenenuTs B3aUMHOE PACIONIOKEHHUE TPSAMBIX
4. Uepes Touky M(1; 2) mpoBecTu npsiMyIo Tak, 4ToObl OHA MPOLLIA HAa paBHBIX paccTosHUsIX oT Touek A(3; 3) u B(5; 2).

KontponsHas padora Ne7. [ToBepXHOCTH BTOPOTO MOPSIIKA.

1. Ha3BaTs mOBEpPXHOCTh U M300pa3UTH €e:

a) x2+7z2=2y; 0) —y2+x2=2z; B)4x2+y2+822-16=0; r) +1.

2. VccnenoBate ypaBHEHHE TOBEPXHOCTH BTOPOTO IMOPSIKA METOMOM CEUYEHHH, ONPEICIUTh BUI TIOBEPXHOCTH H
CXEMAaTHYEeCKH H300Pa3HuTh B IPSIMOYTOJIBHOMN IEKapTOBOH crcTeMe KoopaAuHAT. CIenaTs YepTex.
1 BapuaHT 144 x2 + 64 y2 +3622 — 567=0

2 BapuaHT 16x2 +4y2 —z2 +16=0

3 BapuaHT 16x2—- 4y2+822 = 64

4 BapuaHT 5x2 +y2+4+ 2522 - 25=0

5 BapuaHT X2 +y2 — 422 +4=0

6 BapuaHT 9y2 —22+4x2+36=0

7 BapuaHT x2 +4y2-42z2 +16=0

8 BapuaHT x2+ 4y2 —16z=0




9 BapuaHT 2x2-z=0
10 BapuaHT -x2=32y-422

Kpurepun onieHKH KOHTPOIBHON pabOTHI

O1eHKa «OTJIMYHOY» BBICTABIISIETCS, €CIIM CTYASHT UMEET II1yOoKHe 3HaHHUs y4eOHOro MaTepuaa o TeMe KOHTPOJIbHON paboThl,
MIOKa3bIBacT YCBOCHUE B3aUMOCBSI3H OCHOBHBIX ITOHSATUH HCHOJIB3YEMBIX B pabOTe, CMOT OTBETUTH HA BCE YTOUHSIONIHUE U
JIOTIOJTHUTENNbHBIE BONIPOCHL. CTYICHT IEMOHCTPUPYET 3HAHUS TEOPETHIECKOT0 M IIPAKTHIECKOT0 MaTepHaa I1o TeMe
HIpaKTUIECKON paboTEI, OIpeenseT B3aUMOCBSI3H MEXK/1y ITOKa3aTeNIIMH 3a/1a4H, TaéT MPaBIIbHBIA alTOPUTM PELICHHS,
ornpezenseT MeXXAUCIUIUIMHAPHBIE CBA3HU 110 YCIIOBUIO 3aJaHUsL.

OneHKa «XOpOIIO» BEICTABISIETCS, €CIIM CTY/ICHT IIOKa3all 3HaHUE Y4eOHOTO MaTepHaa, yCBOMII OCHOBHYIO JIUTEPATYPY, CMOT
OTBETUTH MOYTH MTOJTHO HA BCE 3aaHHbIC JOMOIHUTEIBHbIC H YTOUHSIONIE BONPOCHL. CTyIeHT IeMOHCTPHPYET 3HAHHS
TEOPEeTHYECKOr0 U MPAKTUIECKOT0 MaTepHana Mo TeMe KOHTPOIbHON paboThl, JOMycKash He3HAUUTeNIbHbIE HETOYHOCTH IIPU
pEILICHNH 3a/1a4, UMesl HEMOJIHOE OHNMAaHKHEe MEKIMCIUIUIMHAPHBIX CB3€il IPH IPaBUIIBHOM BBIOOPE allrOPUTMa PEIICHUS
3a7aHus.

O1eHKa «yIOBIETBOPUTENBHOY» BBICTABIACTCS, €CIIU CTYICHT B I[EJIOM OCBOMI MaTepuall KOHTPOJIBHOH paboTHI, OTBETUII HE HA BCE
YTOYHSIOIIUE U JONOIHUTENbHBIE BONPOCHL. CTY/IEHT 3aTpyJHAETCS C MPaBUIbHON OLIEHKON MpeI0KeHHON 3a1aul, AaET
HETIOJHBIA OTBET, TPEOYIOMMIT HaBOASAIMINX BOMPOCOB IPETIOaBaTENs, BEIOOP aJrOPUTMA PEIICHHS 3a1a4l BO3MOXKEH IIPH
HaBOJAIINX BOIIPOCAX MPENOAaBaTeNs.

O1eHKa «HEYAOBIETBOPUTEIHHO» BBICTABISIETCSCTYICHTY, €CIIH OH HMEET CYLIECTBEHHbIE IPOOEbI B 3HAHUSIX OCHOBHOTO
y4eOHOro MaTepuaa KOHTPOJIbHON paboThl, KOTOPBIH IMTOTHOCTHIO HE PACKPBUI COJEPKAHUE BOIIPOCOB, HE CMOT OTBETHTH Ha
YTOYHSIOIINE U TOTMOIHUTEIbHBIE BOTPOCHL. CTYIEHT TaéT HEBEpHYIO OILCHKY CHTYalllH, HEIPAaBHIBHO BEIONPACT AJITOPUTM
JeUcTBuUil.

5.3. TeMbl NUCbMeHHBIX padoT (3cce, pepepaThbl, KypcoBblie padoThI U p.)

He npexycmoTpeHo

5.4. OueHo4HbIE CPeCTBA VISl MPOMEKYTOUHON aTTeCTAIINI

1 cemectp
Bompocsl k 3a4ery

1. Omnpenenenre BEKTOpa.

2. Omnepanuu HaJ BEKTOpaMu (CIOKEeHHE W BeIYMTaHHE). CBOWCTBA.

3. YMHOKEeHHEe BeKkTopa Ha yncio. CBOHCTBa.

4. JluHeitHast 3aBUCUMOCTH BeKTOpOB. CBoiicTRa.

5. KonnHeapHble 1 KOMIUIAaHAPHBIE BEKTOpaA. Y CIIOBHSI KOJUTMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB.
6. basuc. KoopauHatel BekTpa B Gasuce.

7. Teopema o nMHEHHOW KOMOMHAIIMU BEKTOPOB.

8. CkaisipHOE IPOU3BE/ICHNE BEKTOPOB M €TO CBOMCTBA.

9. Brruncnenue ckansipHOTO MTPOM3BEINCHUS BEKTOPOB. J[JMHA BEKTOPA, Yrol MEXAY BEKTOPaMH.
10. Henenue orpe3ka B JaHHOM OTHOILEHUHU.

11. [IpeobpazoBanue adduaHOTO penepa B adHUHHBIN perep.

12. [onspras cucrema koopanHat. CBs3b MOJSAPHONW M JEKApTOBOI CHCTEM KOOPIUHAT.

13. YpaBHeHHE TIPAMOH (BCE BUABI).

14. Yron Mexay npsSsMBIME (KOCHHYC, TaHT'eHC). PacmonokeHne mpsiMoii OTHOCHTEIBHO CHCTEMBI KOOPIWHAT.
15. BzanmHoOe pacrionokeHue JBYX MPSMbIX Ha TUIOCKOCTH.

16. PaccTosiHME OT TOYKH O TPSIMOM.

17. OmnpeneneHre U reoMeTpUUYECKHE CBOWCTBA 3JUTUIICA.

18. BsiBoA ypaBHEHUS 3muIuaICa.

19. OmnpeneneHne n reOMETPUYECKUE CBOMCTBA IMIIEPOOIIBI.

20. BriBoz ypaBHEHHS THUIIEpOOIIHI.

21. Omnpenenenne, BBIBOJ YPaBHEHUSI U T€OMETPUYECKHE CBOMCTBA MmapaboJibl.

22. JupexTopranbHOe CBOMCTBO JJUTUIICA, TUIIEPOOIEI U mapadoisl (0e3 BEIBOIA).

23. JupexTopraabHOe CBOMCTBO 3JUTUIICA (C BBIBOJIOM).

24, OO0mree ypaBHEHHE KPHUBOW BTOPOTO MOpsinka. HaxoxmeHue yria IOBOpOTa MPH YIIPOIICHUH YpaBHEHHUS.
25. JleBATh TUIIOB KPUBOM BTOPOIO MOPSIKA.

26. Omnpenernenne guameTpa. YpaBHEHHE THAMETpA.

27. LlenTp KpuBOW BTOPOrO MOpPsIKA.

28. [lepecedenue KpuBOH BTOPOTO MOpSAIKA C MPSIMOM.

29. OmnpezeneHyue CONPSIKEHHBIX TUAaMETPOB. Y CIOBHE CONPSKEHHOCTH.

30. BrIBoJ ypaBHEHHUSI KacaTENbHOM.

31. Acumnrora. YpaBHEHUE aCUMMTOTEHIL.

32. [IpeobpazoBanue miuockocTy. I'pynna npeodpasoBanuii.

33. Hewxenus 1 u 1l pona. Buasl aBmkenuit. Marpuna neuxeHus. CBoMCTBa JBUKECHHUS.

34. OceBas cummetpus. CBoMCTBa. AHATUTUYECKOE 3aaHUeE.

35. I'pynma mpeoOpa3zoBaHuii MOZOOUS M €€ MOATPYIIEL. AHATUTHYECKOE 3a/IaHUE.

36. T'oMmoreTns u ee cBoiictBa. CBSI3b TOMOTETHH M ITOIO0MS. AHAIMTUUECKOE 3aJaHUE.

37. I'pynma adpduunbIX MpeodpazoBanuii miockoct. CBONCTBA, aHATUTUIECKOE 3aaHHE.

38. [ToBOpOT M ero cBoWcTBa. AHAIUTHYECKOE 3aJaHUE ITOBOPOTA.




39. [TapannenbHBIN IEPEHOC U €T0 CBOMCTBA. AHaMUTHYECKOe 3ajanue. Jloka3aTh, YTO MHOXKECTBO MEPEHOCOB 00pa3yroT
Ipymiy.

40. Knaccudukanus Bcex npeodpa3oBaHuii.

Kputepuu onenku 3auera

3auteno, 50-100%. OOy4aromuiicss 0OHAPY KU 3HAHUE OCHOBHOTO YICOHO-IIPOrPAMMHOT0 MaTepralia B 00beMe, He00X0IUMOM
JUTSL TalbHEUIIeH yaeObl ¥ MPECTOSIIEH paOboThI 0 MPo(ecCu, CIPABIIICS C BHIOJHCHUEM 3aIaHUH, TPEIYCMOTPEHHBIX
MPOTpaMMOii, 3HAKOM C OCHOBHOM JIUTEPATYpOil, pEKOMCHIOBAHHOW TPOTPAMMON AUCITUTLTAHEI.

He 3aureno, menee 50%, ypoeHb He chopmupoBaH. CTyIEHT He 3HACT 3HAYATEILHON YacTH MPOrPaMMHOTO MaTepHara,
JIOITYCKAET CYIIECTBCHHBIEC OINOKH, HE CIIPABUIICS C BEITIONIHEHUEM, 33IaHUI HE YMEET BBIACTHUTD TJIaBHOE U JAETaTh BHIBOJEI.

2 cemectp. Bonpocs! k ax3aMeny

41. KoopauHaTsl BEKTOpOB U To4ek B mpoctpaHcTBe. Addunnas cucrema u [TJICK.

42. CwmemanHoe TIpou3Be/ieHue BeKTopoB. OmnpeeneHnue u CBOMCTBA.

43. BekTopHoe mpousBeneHrne BeKTOpoB. Onpeenenre, CBOWCTBA, TEOMETPUIECKUN CMBICI.
44, HaxoxxaeHne KoopauHAT BEKTOpPa BEKTOPHOTO IPOU3BEICHHUS.

45. I'eomeTpuueckuii CMBICT CMEIIAHHOTO NMPOU3BEICHUS.

46. OcCHOBHBIE BH/JIbl YPaBHEHUN MIOCKOCTH.

47. [IpeobpazoBanue adduHHBIX perepoB B A3.

48. HccnenoBanue o0miero ypaBHEHHs TUIOCKOCTH. PacIionokeHne MIOCKOCTH OTHOCHTENIBHO CHCTEMBI KOOPIMHAT.
49. PaccrosiHue OT TOUKM 10 MIIOCKOCTH.

50. Yron Mexay MIOCKOCTSIMHU.

51. VYpaBHEHHE NPSAMON B IPOCTPAHCTBE.

52. B3auMHoOe pacnonoxeHue NpsIMbIX B IPOCTPAHCTBE.

53. B3aumMHoe pacmonoxeHue 2-X TNIOCKOCTEH B MPOCTPAHCTBE.

54. Hunmuaapudeckas moBepxHOCTh. OmpeseneHne, BEIBOA YpaBHE-HHUS.

55. Konnueckas noBepxHocTs. OmnpeneneHue, BEIBOJ YPaBHEHHUS.

56. [ToBepxHOCTh BpamieHus. OnpeneneHue, BHIBOJ YPaBHEHHUS.

57. DITUNTHYECKUA TapaboIowI.

58. OJUIUTICOUT.

59. JBYXTIONIOCTHBIN THIIEPOOIION .

60. OIHOTONOCTHEIA THITEPOOTION.

61. BekTopHoe n-MepHOE MPOCTPAHCTBO Vn. AKCHOMBI, CIEACTBHUS.

62. Omnpenenenne k-MepHOH IIIOCKOCTH M CIIOCOOBI €€ 3aIaHus.

63. Omnpenenenne u aKCHOMBI TIpocTpaHcTBa An. OCHOBHBIC TIOHS-THS M CIIEACTBUS.

64. EBKIIMI0BO BEKTOpPHOE N-MEPHOE MPOCTPaHCTBO En.

65. EBKIHI0OBO n-MepHOE TOUEYHO-BEKTOPHOE MPOCTPAHCTBO . AKCHOMBI, CIIACTBUS.

66. l'uniepOoruecKuit mapaboIouI.

67. Bununeiinas ¢popma. Ksanmpatuunas dopma. Marpuna kBagpatuynoil ¢popmsl. [IpuBenenue kBaapaTtiuyHoil Gopmbl K
KaHOHHYECKOMY BUJLY.

68. Onpenenenue xBaapuku. Ksagpuka B A2 u A3. LleHTp KBagpu-KH.

69. Kanonunveckue ypaBHeHust 17 BUJOB KBaJpUK.

70. Teopema o npuBeIeHNH OOIIET0 ypaBHEHHUS TOBEPXHOCTH 2-TO MOPs/IKAa K KAHOHUYECKOMY BUJLY.

Kpurepun oneHkn sK3aMeHa

OtMeTKa «OTIIIHOY, 84-100%, MOBBIICHHBIN YpoBeHb. OOyJaronuics: 0OHapYKUJI BCECTOPOHHEE, CHCTEMAaTHIECKOe U
ITyOOKO€ 3HaHHE Y4eOHO-TIPOrpaMMHOTO MaTepraa, yMeHHEe CBOOOIHO BBINONHATH 33aHUsI, TIPEyCMOTPEHHBIE TPOTPAMMOI,
YCBOWJI OCHOBHYIO JINTEPATYPY U 3HAKOM C JOTIOJIHUTEIbHON JIUTEPATYPOil, PEKOMEHIOBAHHON IPOrPaMMOM TUCIUILINHEI,
YCBOWJI B3aMOCBSI3b OCHOBHBIX NOHATHI AUCIUIUIMHBI B UX 3HAYEHUHU AT MpuodpeTaeMoil nmpodeccun.

OtMeTKa «xoporoy, 66-83%, moporoeelil ypoBeHb. O0yUaIOIIUIACT OOHAPYKWIT TIOJHOE 3HAHKE YU4ECOHO-ITPOrPAMMHOTO
Marepuala, YCIeIHO BBIIOJHWI IIPEyCMOTPEHHBIE IPOrPaMMOH 3aJaHMtsl, YCBOWII OCHOBHYIO JIUTEPATYPY, PEKOMEHIOBAHHYIO
MIPOrpaMMO¥ AMCIMIUINHBI, TOKa3all CHCTEMAaTHYECKUIT XapaKkTep 3HaHUH M0 AUCIUIUIMHE M CIIOCOOEH K UX CaMOCTOSITEIIbHOMY
TIOTIOJTHEHHIO M OOHOBJICHHIO B XOJIe AajbHeHel yueOHoi padoThl 1 Tpo(hecCHOHABHOM eI TeTbHOCTH.

OTMeTKa «yIOBIETBOPUTEIbHOY», 50-65%, moporoBeiii ypoeHb. OO0ydaromuiicss 0OHapyXuIJI 3HaHUE OCHOBHOTO y4eOHO-
MIPOTrPaMMHOT0 MaTepHaia B 00beMe, HeoOX0IMMOM JUIs AabHeHnIel yaeOrl 1 peacTosimeii padoTs! o npodeccun,
CIpaBHJICS C BHIIIOJIHEHHEM 3aJaHNH, IPETyCMOTPEHHBIX IPOIPaMMOM, 3HAKOM C OCHOBHOM JINTEPATYpOH, pEKOMEHIOBAHHOMH
MIPOTrPaMMOM AMCIMIUINHBI, JOIYCKAaeT HETOYHOCTH, 00JIa1aeT HEOOXOANMBIMH 3HAHUSIMH JJISI UX YCTPAHEHUS MO
PYKOBOJCTBOM.

OTMeTKa «HEYNOBIETBOPHUTENLHO», MeHee 50%, ypoBeHb He copmupoBad. CTyIEHT HE 3HAET 3HAYUTEIHHON 9acTH
IIPOTrPaMMHOT0 MaTepHaa, I0MyCKaeT CylIeCTBEHHbIE OLIMOKH, HE YMEET BBIJECIHUTh TJIaBHOE U JIeJIaTh BBIBOJBI.

[IpumepHas TemaTHKa KypCOBBIX paboT

1. Konnueckas noBepxHocTb. OnpeienieHue, BEIBO yPaBHEHMUSL.
2. IToBepxHocTh Bpatienus. Onpeienenne, BbIBOJ YpaBHEHUSI.
3. DnnunTuveckuil mapadoIon.

DILIAIICOu.

JBYXTIOOCTHBIN THIIEPOOTIOU.

OIHOTONOCTHEIA THITEPOOTION.

AN




7. BexTopHOE n-MepHOE MPOCTPAHCTBO Vn. AKCHOMBI, CIE€ICTBHUS.

8. Omnpenenenne k-MepHO# TUIOCKOCTH 1 CIIOCOOBI €€ 3aaHusl.

9. Omnpenenenne n akCMOMBI TPocTpaHcTBa An. OCHOBHBIE MTOHSA-TUS U CIEICTBUSL.

10. EBKIINIOBO BEKTOPHOE N-MEPHOE MPOCTPaHCTBO En.

11. EBKIIN0BO N-MEPHOE TOYEHYHO-BEKTOPHOE MPOCTPAHCTBO . AKCHOMBI, CIEJICTBUS.

12. l'umepOonmaeckmii mapaboIona.

13. bununeiinas ¢popma. Ksampatwunas dhopma. Marpuna kBaapatuaHoit ¢opmel. [IpuBenenne kBagpatnaHod GOPMBI K
KaHOHMYECKOMY BH]TY.

14. Onpenenenue kBaapuku. Ksagpuka B A2 u A3. LleHTp KBagpH-KH.

15. Kanonnueckue ypaBHeHHs 17 BUAOB KBaJpHK.

Kpurepuu ouenku:

- OLIEHKA «OTIIMYHOY (TIOBBIIIEHHBIH ypoBeHs), "3AUTEHO": BbIcTaBIsI€TCS CTYACHTY, €CIH IPOJEMOHCTPHUPOBAHO IIyOOKOE
IIPOYHOE YCBOSHHUE MaTepHaa, T.€. IOCIeI0BaTEIbHO, TPAMOTHO M JIOTHUECKH CTPOMHO M3JI0)KEH OTBET Ha TEOPETHYECKUI
BOIIPOC, BBIMOJHEHO CAMOCTOSATEIBHO MIPAKTHYECKOE YMEHUE;

- OIICHKA «XO0pOomIo» (TIoporoBsiit yposeHs), "SAUTEHO": BeIcTaBIsACTCS CTYACHTY, €CIIH IPOIEMOHCTPHUPOBAHO TOCTATOYHO
MIOJTHOE YCBOCHUE MaTepralia, T.€. T0Ka3al IPOYHbIC 3HAHNSI OCHOBHBIX MTOJIOXKEHUH yIeOHON TUCIUILTHHBL, YMEHHE
CaMOCTOSATENFHO PEeIIaTh KOHKPETHBIE IPAaKTHIECKUE 3aa4H YMEHUSI, TIPEyCMOTPEHHBIE pabodeii MporpaMmoii,
OpMEHTHPOBATHCA B PEKOMEHJOBAaHHOHN CIIPABOYHOM JUTEpaType, yMEET MPaBIIIFHO OLIEHUTD MOJTYUYeHHBIC PE3YJIbTaThl
pacueToB MM 3KCIIEPUMEHTA YTO OIpEACTIIeT;

- OIICHKA «ynoBieTBOpUTENbHOY, "SAUTEHO" BhICTaBNIsSETCS CTYACHTY, €CIIH POJIEMOHCTPUPOBAHO 00II[ce 3HAHUE MaTepHala,
T.€. B OTBETE Ha TEOPETHYECKUE BOIIPOCHI CTYJICHT JIOMTYCKAET OIIMOKH, OTBET HEIIOJIHBIH, 3aTPYIHIACTCS B (POPMYITUPOBKE
JeUHULINI COOTBETCTBYIOLIMX TEPMHHOB, OJIHAKO MOXKET IIPUBECTH IIPUMEP; B OOJIBIIMHCTBE IPUMEPOB ITPAKTHUECKOH YacTH
JIOIYCKaeT OIMOKH, KOTOPBIE UCIIPABIISIET PH IIOMOIIN HABOSIIMX BOIIPOCOB IPEToIaBaTells;

- onleHKa «HeynosierBopurensHo», "HESAUTEHO" (ypoBeHb He chOpMHUPOBAH): BBICTABIISETCS CTYACHTY, €CIN
IIPOJIEMOHCTPUPOBAHO HE 3HAHNE MaTepualla, He BiIaJeHNe HOHATHIHBIM anmapaToM, T.€. IPH OTBETE CTYJCHTA BBISBIIINCH
CYILIECTBEHHBIE POOEITBI B 3HAHUSIX CTY/AEHTA OCHOBHBIX MTOJIOXKEHHH yaeOHON TUCIUIUIHNHBI, HEyMEHHE C OMOIIBIO
MIPENOoAaBaTENs HONYIHUTh ITPABIIIBHOE PELICHIE KOHKPETHOH MPaKTHYECKOH 3a1a4uy U3 YHcia IPeTyCMOTPEHHBIX paboueit
porpamMmoi yueOHoi aucuuiuinabl. CTYIEHT He BIIaIeeT TEOPETUIECKUMHU CBEACHUSIMU 110 yKa3aHHBIM BOIIPOCaM,
3aTPYIHACTCS B IIPUBEJCHUH IIPUMEPOB, OOJIbIIAS YaCTh IPAKTHYECKOI0 YMEHHS BHIIIOIHEHA HEBEPHO, CTYACHT 3aTPyAHSIETCS B
HCIPABICHUH OIMNOOK.

6. YHEBHO-METOANYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOAYJISA)

6.1. Pexomenayemas Jqureparypa

6.1.1. OcHoBHasi IUTEpPaTYpa

ABTOpBI, COCTaBUTETH 3ariaBue W3znarenscTBO, TOI Dn. aapec
JI1.1 |bormanosa P. A. AHanuTHYeCcKasi TEOMETPUS Ha TIIOCKOCTH: T'opHo-AnTaiick: https://elib.gasu.ru/index.
y4eOHOe TTOCOOHE TS CTYICHTOB BBICIIIMX BUII TAT'Y, 2022 php?
y4eOHBIX 3aBEIICHUN option=com_abook&view

=book&id=5106:1101&ca
tid=5:mathematics&Itemi

d=163
JI1.2 | ConoBkuna Y. B., AHaATHYECKas TEOMETPUS B IPOCTPAHCTBE: T'opHO-AnTaiick: https://elib.gasu.ru/index.
TemepOexoBa A. A., y4aeOHOE ocobne BUIITAT'Y, 2023 php?
Bornanosa P. A., option=com_abook&view
Baiironakosa I'. A. =book&id=5522:1147&ca
tid=5:mathematics&Itemi
d=163
JI1.3 | TemepOekoBa A. A. Metoauka 00y4eHus peleHHIo 3a1a4 o T'opHo-AnTaiick: https://elib.gasu.ru/index.
aHAJTUTHYECKON reoMeTpuu: yueOHoe ocooue | BUILI TATY, 2023 php?
JUTSL CTY/ICHTOB BBICIINX YICOHBIX 3aBEACHIH option=com_abook&view

=book&id=5525:1150&ca
tid=89:metodika-
prepodavaniya&ltemid=1

54
6.1.2. Jlono/HUTEIbLHAS JIUTEPATYpa
ABTOpBI, COCTaBUTEIU 3arynaBue W3narenscTBo, o1 On. aapec
JI2.1 | TemepbexoBa A.A. Amnanutiueckas reomeTpus. [IpakTukym mo T'opHo-AunTaiick: http://elib.gasu.ru/index.p
pelIeHuIo 3a1a4: yaeOHoe mocoove BUIITATY, 2019 hp?

option=com_abook&view
=book&id=3437:956&cat
1d=5:mathematics&Itemid
=163



https://elib.gasu.ru/index.php?option=com_abook&view=book&id=5106:1101&catid=5:mathematics&Itemid=163
https://elib.gasu.ru/index.php?option=com_abook&view=book&id=5522:1147&catid=5:mathematics&Itemid=163
https://elib.gasu.ru/index.php?option=com_abook&view=book&id=5525:1150&catid=89:metodika-prepodavaniya&Itemid=154
http://elib.gasu.ru/index.php?option=com_abook&view=book&id=3437:956&catid=5:mathematics&Itemid=163

ABTOpBI, COCTaBUTETH 3arnaBue W3naTenscTBO, O Dn. aapec

JI2.2 | bormanosa P. A. AHanuTHYecKasi TEOMETPUS Ha TIIOCKOCTH: T'opHo-AnTaiick: https://elib.gasu.ru/index.
MPAKTUKYM IO peIIeHHI0: yueOHO- BUIL TATY, 2023 php?
METOAMYECKOE IOCOOHe option=com_abook&view

=book&id=5139:1128&ca
tid=5:mathematics&Itemi
d=163

6.3.1 Ilepevyenbp mporpaMMHOro o0ecneyeHUst

6.3.1.1 [ SMART Notebook

6.3.1.2 | Moodle

6.3.1.3 | Internet Explorer/ Edge

6.3.1.4 | MoitOduc

6.3.1.5 | Google Chrome

6.3.1.6 | GeoGebra

6.3.1.7|7-Zip

6.3.1.8

6.3.1.9 | MS Office

6.3.1.1 | Paint.NET

6.3.1.1 | Kaspersky Endpoint Security s 6usaeca CTAHJIAPTHBIN

6.3.1.1 |MS WINDOWS

6.3.1.1 [INVDA

6.3.1.1 |PEJ1 OC

6.3.1.1 | LibreOffice

6.3.1.1 | AAupexc.bpayzep

6.3.2 TlepeuyeHb HHPOPMALMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1 | DnexktpoHHO-6MbIMOTeUHAst cuctema [IPRbooks

6.3.2.2 | MexBy30BCKas DJICKTPOHHAs ONOIHOTEKA

6.3.2.3 | baza naHHbIX «OneKTpoHHas OubanoTeka ['opHO-ANTalickoro rocy1apcTBEHHOIO YHUBEPCUTETA

7. OBPA3BOBATEJIBHBIE TEXHOJIOI'MU

METOJ TPOCKTOB

MpoOTIeMHasT JIEKIUS

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIIMHBI (MOAYJIS)

Homep aynuropun | HazHauyenue OcHOBHO€ OCHallleHUe

222 b1 Y4yeOHast ayAUuTOPHs IS IPOBEICHUS Pabouee mecto npenoxaasarens. [locagounbie Mecra
3aHITHIA JEKIIMOHHOTO THIIA, 3aHATUN 00yuaronuxcs (1Mo KOJIMYECTBY 00yJarOIIUXCS).
CEMHHAPCKOI0 TUIA, KypCOBOTO [epenocHol#i IpOEKTOpP, HOYTOYK, IKpaH

MIPOEKTHPOBAHUS (BBINOJIHEHHS KYPCOBBIX
paboT), TPYIIOBBIX U WHANBHYaIbHBIX
KOHCYJIBTAllUH, TEKYIEro KOHTPOIIS U
MIPOMEXKYTOYHON aTTecTannu



https://elib.gasu.ru/index.php?option=com_abook&view=book&id=5139:1128&catid=5:mathematics&Itemid=163

207 b1 JlekunonHas ayauropus. YdeOHas YuaeHudeckas 10cKa, IPOEKTOP, IKpaH, CHCTEMHBIH OJIOK,
AyAUTOPUS JUIS TIPOBEICHNS 3aHATHH I0CaI0uHbIe MecTa 00yJaroIuXcst (110 KOINIECTBY
JIEKIIMOHHOTO THIIA, 3aHATHH CEMUHAPCKOTO | oOydaromuxcs), pabodee MECTO IperoaaBaTes

THUIA, KypCOBOTO IPOEKTHPOBAHUS
(BBIIOTHEHUS KYPCOBBIX Pa0OT), TPYIIIOBBIX
W MHAMBUIYalIbHBIX KOHCYJIBTAIMH,
TEKYILEro KOHTPOJISI U IIPOMEKYTOUHOM

aTTecTalu

201 b1 KabuHeT MeToauKu Tpero1aBaHus MapxkepHast yaeHuIecKas 10CKa, SKpaH,
nHpoOpMaTUKU. YueOHas ayIuTopus A MyNbTUMeIHanpoeKkTop. Pabouee MecTo mpenogaBates.
MIPOBEICHUSI 3aHATUH JIEKIIMOHHOT'O THIIA, [ocamounslie Mecta o0y4arouxcs (110 KOJIUYECTBY
3aHSATHH CEMHHAPCKOTO TUIA, KypCOBOTO 00yUaroIMxcst), KOMIIBIOTEPHI ¢ A0CTYOM K MHTepHeT

MIPOEKTHUPOBAHUS (BBINOJIHEHHS KYPCOBBIX
paboT), TPYIIOBBIX U WHANBHYaIbHBIX
KOHCYJIbTAallUH, TEKYIIEro KOHTPOIIS U
IIPOMEXXYTOYHOM arrectanuu. [Tomemenne
JUISL CAMOCTOSITETIbHON pabOTEHI

9. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS IO OCBOEHNIO JUCHUIIJIMHBI (MOAYJIST)

Mertoaaeckne yka3aHHUS 10 OCBOCHHIO IUCIUILINH (MOJTyIeit)

Pabota Ha eKIMU — 3TO CIOXKHBII ITpoLecc, KOTOPBIHA BKIIFOYAET B ce0s TaKKE IEMEHTHI KaK CIIyIIaHWe, OCMBICICHUE U
COOCTBEHHO KOHCIIEKTHpOBaHue. J{Js TOro, 4To0bI JEKIHUs BHIITOJIHUIIA CBOC HA3HAUCHNME, BAXKHO IOJITOTOBUTHCS K HEll U €€ 3amucH
elle 0 IIPUXO0/a IperoJaBaTelsl B ayauTopuio. bes aToro nanpHeliee BOCHPUATHE JEKIIUN CTAHOBUTCS CIOKHBIM. JIeKns B
YHUBEPCUTETE PacCUNTaHa Ha MOATOTOBICHHYIO ayauToputo. [IpermonaBarens u3naraer 1000 BOIIPOC, OPHEHTUPYACH HA TE
3HAHUS, KOTOPBIC JOJDKHEI OBITh Y CTYJCHTOB, YCBOMBIIMX MaTepUall BCEX MPEIbIAYIINX JICKIHA. BaKHO HAYYUTHCS CITyIIaTh
TperoiaBaTelis BO BpeMs JICKIIMH, OACPKUBATh HENPEPHIBHOS BHIMAHKE K BEICTYIIAIOIICMY.

OpHAaKo, OTHOTO CITyIIAaHHUS HeZocTaTouHO. HeoOxoaumo pUKCHpOBaTh, 3aUCHIBATE TOT IIOTOK HH(MOPMAIIH, KOTOPHIHA
coo0IaeTcst BO BpeMs JIeKIUH — HAyIUThCA BECTH KOHCIEKT JICKIUH, T1e (GOpMyIUPOBAINCH OB HanOOJIEe BaXKHbIE MOMEHTEI,
OCHOBHBIC TIOJIOXKCHHUS, N3JIaraeMble JISKTOpoM. J[JIsi BeIeHUs] KOHCIIEKTa JISKIMHU CIIEyeT UCII0NIb30BaTh TeTpaab. BeneHue
KOHCIIEKTA Ha JICTOYKAX HE PEKOMEH/IyeTCsl, TOCKOJIBKY OHM HE TaK YIOOHBI B HCIOJIB30BaHUN M 9acTo TepstoTes. [Ipn
oopMIICHNY KOHCIIEKTa JICKIIUK HEOOXOIMMO OCTABIIATH MOJIS, TAE CTyAEHT MOXET 3alliCaTh CBOM COOCTBEHHBIE MBICIIH,
BO3HHUKAIOIIHE TTAPAJLICIBHO C MBICIISIMU, BBICKA3aHHBIMH JIEKTOPOM, & TAKXKE BOIIPOCHI, KOTOPbIE MOTYT BO3HUKHYTH B IIPOLIECCE
CITyIIaHHs1, YTOOBI ITOJTyIUTh Ha HUX OTBETHI IIPU CAMOCTOSITEIIFHOM MpopaboTKe MaTepralia JSKIUH, TIPH U3yIeHUN
PEKOMEHIOBAHHO JIMTepaTyphl WM HETIOCPECTBECHHO Y ITPENoaaBaTens B KoHIE JeKnnu. CocTaBisIst KOHCIIEKT JICKIHH, CIITyeT
OCTaBIATh 3HAYUTEIBHBIA HHTEPBATI MEKIY CTPOUYKAaMH. DTO CBSI3aHO C TE€M, YTO HHOT/Ia BO3HUKAET HEOOXOAUMOCTh BIIUCATH B
MepBOHAYATIBHBINA TEKCT JICKLUH OJIHY HJIH HECKOJIBKO CTPOYCK, UMCIONINX IPUHIUIAAIFHOEC 3HAUYCHHE U TIOUSPIIHYTHIX U3 IPYrUX
HCTOYHHKOB. PaccTosiHEe MEX Ty CTpOKaMH HEOOXOMMO TakKe IS ITOJUSPKUBAHUS CIIOB MITH LIEJIBIX TPYII CJIOB (TaKoe
MOAYEPKUBAHNE BBI3BIBACTCS HCOOXOANMOCTBIO IIPUBIECYh BHIMAHNE K JAHHOMY MECTY B TEKCTE IIPH TOBTOPHOM uTeHUH). OOBIMHO
MOAYEPKUBAIOT OMPEICIICHHUS, BBIBOIBI.

Taxoke BayKHO TIOJTHOCTBIO 0€3 BCIKUX U3MECHEHUI BHOCHTB B TETPAb CXEMBI, TAOIHUIIBL, YSPTESHKH U T.II., €CITH OHHU MPEIIIOIararoTCcs
B JIEKIIAH. J{71s1 TOTO, 9TOOBI COBMECTUTH MEXaHMUYECKYIO 3aIHCh C IIOYTH JOCIOBHEIM (DHKCHPOBAHHEM Hanbosee BaXKHBIX
MOJIO’KEHUH, MOXKHO HCIIOIb30BaTh CUCTEMBI YCIOBHBIX COKpaIIeHUH. B mepByro ouepens cokpamaroTcs JIHHHBIE CI0BA U TE, 4TO
MOBTOPSIIOTCS B PSUH JIEKTOPA dalle Becero. [Ipu 3ToM caMo COKpallleHHe JODKHO OBITh IO BO3MOKHOCTH KPATKHM.

IMpakTrdeckue 3ausaTusa. CaMocTosTeNsHas paboTa CTYISHTOB TI0 ITOJTOTOBKE K MMPAKTHUECKOMY 3aHATHIO JOJDKHA HAYWHATHCS C
03HAKOMJICHHS C INTAHOM CEMHHAPCKOTO (TIPAKTUYECKOT0) 3aHATHS, KOTOPHIA BKIIIOYAET B ce0sI BOIIPOCHI, BRIHOCUMEIE Ha
o0CcyxIeHHe, PEKOMEH/IAIIMH 110 MOATOTOBKE K MPAKTHYSCKOMY 3aHATHIO, PEKOMEHAYEMYIO JIUTepaTypy K Teme. M3ydeHue
Marepuaa CleAyeT HadaTh C IPOCMOTpa KOHCIIEKTOB JICKIIMA. BoccTaHOBHB B aMsATH MaTepua, CTYJCHT IPUBOINT B CHCTEMY
OCHOBHBIE TTOJIO’KEHHUS TEMBI, BOIIPOCHI TEMBI, BBIJIEIIS B HEll IIIaBHOE M HOBOE, HA YTO 00paInanock BHUMAaHUE B JICKIIHH. 3aTeM
ClleflyeT BHUMATENbHO MPOYUTATh COOTBETCTBYIOIIYIO IIaBY yUCOHHKA.

st Gonee yriryOIeHHOTO U3y4eHHsT BOIIPOCOB PEKOMEH/IYETCsl KOHCIICKTUPOBAaHHE OCHOBHOW U JOIOHUTEIBHOM JIUTEPaTypHL.
YnTas peKOMEHOBaHHYIO JINTEPATypy, HE CTOUT MACCHBHO MIPUHUMATB K CBEICHHIO BCE HANIMCAHHOE, CIEIyeT aHAM3HPOBATh
TEKCT, yMaTh HaJl HIM, TOMY CIIOCOOCTBYIOT 3aIIMCH IO X0y YTE€HHS, KOTOPBIE IIPEBPAIIAIOT YTEHHUE B MPOLECC. 3aluCH MOTYT
BECTHUCH B pa3MUuHOil hopme: pa3BEepHYTHIX U MIPOCTHIX IUIAHOB, BBIMHUCOK (TE3UCOB), aHHOTAI[MI 1 KOHCIIEKTOB.

ITogoOpas, oTpabOTaB MaTepHal U YCBOUB €r0, CTYACHT JOJDKCH HayaTh HEIMOCPEICTBCHHYIO MOJATOTOBKY CBOCTO BEICTYILICHUS Ha
MPAaKTHIECKOM 3aHATHH I 9eTro CIEAyeT IIPOIyMaTh, KaK OTBETHTh HA KaXKIBIi BOIIPOC TEMBI.

ITo xaxxaoMy BOTpoCy TIaHa 3aHATHIH HEOOXOIUMO MTOATOTOBUTHCS K YCTHOMY co00meHHIO (5-10 MuH.), OBITh TOTOBBIM MPUHSATH
y4acTHe B 00CYXK/ICHHUH U JIOMOJIHEHUH JTOKJIAI0B M COOOIICHUH (10 5 MUH.).

BeIcTymIeHIe Ha IPAKTHYECKOM 3aHATHH JTOJDKHO YOBIETBOPATH CIIETYIOIINM TPEOOBAaHHSAM: B HEM H3JIararoTCsl TCOPETHUCCKUE
MOAXOMIBI K PACCMaTPHBAaEMOMY BOIIPOCY, JACTCS aHAIN3 IIPHHIIUIIOB, 3aKOHOB, IOHATHI U KaTETOPHIf; TEOPETHUECKUE MTOT0KEHHS
HNOAKPEIUIIFOTCS (PaKTaMu, IPUMEPaMH, BRICTYIUICHUE JJOJDKHO OBITh apryMEHTHPOBAHHBIM.

CamocrosiTenbHas padoTa 00yJaronIuxcsi— 3TO ITaHupyeMasl yaeOHas, yaeOHO-HCCIe[0BaTeNbCKasl, HaydHO-UCCIIeIOBATEIbCKAs
paboTa, BBIIOIHsIEMAas BO BHEAYAUTOPHOE BPeMs 10 33JaHHIO U IIPU METOANYECKOM PYKOBOJICTBE MpeIoAaBaTelis, Ho 06e3 ero
HEMOCPECTBCHHOTO YYaCTHSL.

O0beM caMOCTOSATEIbHOI PabOTHI OMpeIeIsieTcs YUeOHbIM [IAHOM OCHOBHOM NPOdeCCHOHANBHOM 00pa30BaTeIbHOM POrpaMMbl
(OITOLI), paboueit mporpaMMON TUCIUTLIHHEI (MOIYIIS).




CamocTosTensHas paboTa OpraHU3yeTCs U IPOBOAUTCA C LEIbI0 (POPMHUPOBAHUS KOMIICTEHIINH, TOHIMAaeMbIX KaK CIIOCOOHOCTb
HNPUMEHSTh 3HAHUS, YMEHHsI U TMYHOCTHBIE Ka4eCTBa JUIs YCIIEIHOM MPaKTUYECKOH AESTEIbHOCTH, B TOM YHCIIE:

- (hopMHPOBaHUS YMEHHUH MO TIONCKY M UCIIOTIH30BAaHNIO HOPMAaTHBHOM, ITPAaBOBOH, CIIPABOYHOH W CIIEIIMAIEHOM JTUTEpaTyphl, a
TaKxKe IPYrux UCTOUYHUKOB MH(OpMAIUH;

- Ka4YeCTBEHHOT0 OCBOEHMS M CHCTEMATHU3AaI[HH TTOJy4€HHBIX TEOPeTUYECKUX 3HAHUH, X yriayONeHus U pacIIupeHus 1o
NPUMEHEHUIO HA YPOBHE MEXKIIPEMETHBIX CBA3EHl;

- (hopMHpOBaHUS yMEHUS IPUMEHATH NOIyIeHHBIC 3HAHNS Ha NIPaKTHKe (B MPodecCHOHANBHOM NeITeTbHOCTH) M 3aKPETUICHHS
MpaKTUYECKUX YMEHHH 00ydaromuxcs;

- pa3BUTHS TI03HABATEIBHBIX CIOCOOHOCTEN, (POPMHUPOBAHHS CAMOCTOSTEIILHOCTH MBIIIICHHS! 00YJatOInXCsl;

- COBEPIICHCTBOBAHMS PEUEBBIX CIOCOOHOCTEH 00ydaromuxcs;

- (hopMHPOBAHUS HEOOXOAUMOTO YPOBHS MOTHBAINH 00YJAIOIINXCSI K CHCTEMaTHIECKOi paboTe IS MOTydeHNUs 3HAHUH, yMEHUH U
BIIaJICHUH B IEPHOJ yUeOHOTO ceMecTpa, aKTUBHOCTU 00yJarOIIUXCsl, TBOPYECKOH MHUIIMATUBBI, CAMOCTOATEIBHOCTH,
OTBETCTBEHHOCTU M OPraHU30BaHHOCTH;

- (hopMHpOBaHHs CIOCOOHOCTEH K CAMOPA3BUTHIO (CaMOIO3HAHHIO, CAMOOIIPEIENICHUIO, CaMOOOPa30BaHUIO,
CaMOCOBEPIICHCTBOBAHHIO, CAMOPEATU3ALUH U CAMOPETYIIAIIHN);

- pa3BUTHA HAyYHO-UCCIIEN0BATENBCKUX HABBIKOB;

- Pa3BUTHA HABBIKOB MEKINIHOCTHBIX OTHOIICHHH.

K camocrosTensHON paboTe 1Mo AUCIHUIUINHE (MOYII0) OTHOCSTCS: IPOopaboTKa TEOPETHIECKOT0 MaTepHaia AUCIUTLIIHHEL
(Moyrs1);TOITOTOBKA K CEMHHAPCKUM U IIPAKTHUECKUM 3aHATHAM, B T.4. IOJTOTOBKA K TEKYIEMY KOHTPOIIO YCIIEBAEMOCTH
o0yJaromuxcsi(TeKyIas aTTecTals); HOAroTOBKa K JJaD0paTOpHBIM paboTaM; OAr0TOBKA K IIPOMEXYTOYHON aTTecTaluy
(3auéram, ’K3aMeHaM).

Bumpsl, hopMel 1 00bEMBI CAMOCTOSITENIBHOI PabOTHI 00YYAIOIUXCS TPU U3YIEHUH AUCIUTUIUHEI (MOJIYJIs) ONPEETSIOTCS:

- COZIep)KaHNEM KOMIICTEHIMH, (POPMHUPYEMBIX IUCUUILIMHON (MOayIem);

- CHenU(HUKON AUCIUIUTUHEI (MOJIYIIS), IPUMEHIEMBIMH 00pa30BaTeIbHBIMH TEXHOJIOTHAMI;

- TpypoeMkocTsio CP, mperycMOTpeHHOH y4eOHBIM IIIaHOM;

- ypoBHeM BbIciero oOpa3oBanus (0akanaBpuar, ClielIHaJIUTeT, MaruCTpaTypa, aClUpanTypa), Ha koropoM peanuzyercst OIIOIT;
- CTEIEHbIO NOATOTOBICHHOCTH 00yJatoIHXCsl.




