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JIner aktyanu3anuu padodeil nporpaMmsl

Pabouas mporpamma repecMoTpeHa, oocykaeHa u ogodpena st peanusanun B 2027 - 2028
yaeOHOM ToJTy Ha 3acemanuu kagenpsl [IpuknanHoit MaTeMaTHKU U HHPOPMATHKU

[IpoTtokon ot 20 . Ne

3aB. kadenpoi 10.A. U3Bekos

PaGouas mporpamma nepecMoTpeHa, odcyxaeHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM TOJIy Ha 3acefannu kagenpsl [IpukinamHoit MaTeMaTHKU U HHPOPMATHKU

[IpoTtokon ot 20 . Ne

3aB. xadenpoit 10.A. V3Bekos

Pabouas nporpamma repecMoTpeHa, 00ocykaeHa u ogoopena st peanuzanun B 2029 - 2030
y4eOHOM rojy Ha 3acefnanuu kadeapsl [IpukinanHoit MaTeMaTHKU U HHPOPMATUKH

IIpotokom ot 20 . Ne

3aB. xadempoii I0.A. U3BekoB

Pabouas nmporpamma repecMoTpeHa, oocyxaeHa u ogoopena s peanusanuu B 2030 - 2031
yueOHOM rojy Ha 3acefqanuu Kadeapsl IIpukinanHoil MaTeMaTHKU U HH(POPMATUKU

[IpoTokonm ot 20 . Ne
3aB. kadenpoi FO.A. 13BekoB

Pabouast nporpamMma nepecMoTpeHa, 00Cysk/IeHa U 0100peHa Juis peanusamnuu B 2031 - 2032
y4eOHOM oy Ha 3acefanuu kadenpsr [IpukinaaHoil MaTeMaTuku U HHOOPMATHKU

[IpoTtokon ot 20 . Ne

3aB. xadempoii 10.A. U3BekoB




1 LHesn ocBOeHUS M CUUILIHHBI (MOIYJIA)

LensiMmu ocBOCHUST AUCIUTUTMHBI «[ ' €OMeTpus SIBISIOTCS:

— (opMUPOBAHNE CUCTEMATUYECKUX 3HAHUM O COBPEMEHHBIX METO/IaX Te€OMETPHUH, €€
MECTE U PO B CUCTEME MATEMAaTUYECKUX HAYK;

— paciupeHue 1 yriryoJeHue OCHOBHBIX MMOHSATHI T€OMETPHH;

— pa3BUTHE A0CTPAKTHOTO MBIIIEHUS, IPOCTPAHCTBEHHBIX IPEICTABICHUH,
BBIYHCIUTENBHOM, aITOPUTMUYECKON KyIbTYpP U 0OIIe MaTeMaTH4eCKON KyIbTYypHI.

2 MecTo JUCUMILIIMHBI (MOAYJIsl) B CTPYKTYpe 00pa3oBaTeibHOI MPOrpaMMbl

JucuummHa ['eoMeTpust BXOAUT B 003aTeNbHYIO YaCTh YUeOHOTO IJIaHa
00pa3zoBaTeNbHON TPOTPaMMBI.

JUis n3y4eHust JUCUUIUIMHBI HEOOX0AMMBI 3HaHUs (YMEHUS, BIIa/ICHUS),
c(OpMHPOBAHHBIE B PE3YJIbTATEe U3YUYEHUS TUCIMILINH/ IPAKTUK:

JluckpeTHas MaTeMaTUKa

MaremMaTuyeckuii aHau3

Anre0pa u TeopHs uucen

3HaHus (YMEHUs, BIAJICHUs), [T0Jy4YEHHbIE IPH U3YYEHUH TAaHHOMN JUCIUILIMHbI
OyIyT HEOOXOAUMBI JJISl U3YyUEHHSI TUCIUTUIHH/TIPAKTUK:

Mertoarka opraHu3anuy BHEYPOUHOU JEATEIbHOCTHU 110 MATEMAaTUKE U (PU3UKE

IIpousBoacTBEHHAS - IEAArOrnYeCcKas IPakTUKa 10 MaTeMAaTHUKe

Puznka

IIpakTHKyM 11O pEeLIEHMIO 337a4 TOBBIIIEHHOMN CII0)KHOCTH IIKOJIBHOTO Kypca
MaTeMaTUKU

[TpakTukyMm 110 peleHuto 3a1a4 ¢ napameTpamu

DneMeHTapHas MaTeMaTHKa

Mertoanka o0y4yeHHsI MaTEMaTHKE B LLIKOJIE

3azauM Ha NOCTPOEHUE UPKYJIEM U JTUHENKOM

3 Komnerenuuu ody4yarouierocsi, opmupyembie B pe3y/jibTaTe 0CBOCHHS

AUCHHUILINHBI (MOAYJIsI) M INIAHMPYeMble Pe3y/abTaThl 00y4eHust

B pesynbpTaTe ocBoeHms nucuumuinHbl (Moxyiisi)  «['eomerpus» oOydaroniuiics
JOJKeH 0071a4aTh CIIeTyIOIIMMHA KOMIETSHIIUIMHU:

Kon maaukaropa NHaukatop MOCTHKEHUS KOMITETCHITNHI

OIIK-8 CriocoOeH OCyIIECTBIATh IEAaroru4eckKyro ASsITCIIbBHOCTh Ha OCHOBE CICITHATBHBIX
Hay4YHBIX 3HAHUHN

OIIK-8.1 [Tnanupyer U TPOBOAUT HAYYHBIE UCCIICOBAHUS B 00JIACTH
MeJarornyeckoi JesiTeIbHOCTH
OIIK-8.2 Hcnonp3yeT cnenuaibHble HAYYHbIC 3HAHUS JUISl TOBBIIIIEHUS

3 PEKTUBHOCTH IEeIarOTHYECKON ACSITCIBHOCTH




4. CTpyKTypa, 00b€M U coaep:kaHue TUCHUILINHBI (MOLYJIs1)
OO611ast TPyA0EMKOCTh TUCIUILIMHBI COCTABISACT 7 3aueTHBIX €IMHUI] 252 aKaJ. 4yacoB, B TOM

YUCIIC:

— KOHTaKTHas pabora — 156,3 akaj. 4acos:

— ayauTopHasi — 148 akaj. yacos;

— BHeayAuTOpHas — 8,3 aKaJ. 4acos;

— caMocTosATeNbHas padora — 24,3 akaJi. 4acoB;

— B (hopMe IpakTUYecKoi moAroToBku — 0 akasn. yac;

— IIOATOTOBKA K dKk3aMeHy — 71,4 aka. yac

dopma aTTeCTalHM - HK3aMEH

AynuropHast g s
o KOHTaKTHas paboTa E = dopma TeKyIero
=
B B aKaJ. yacax o Bun KOHTPOJIS
Pasnen/ Tema 3 ( A ) & 5 P Kox
S & © | caMOCTOSITENbHOM | YCIEeBaeMOCTH H
JIUCLUTUINHBI b £ o . | xomnereHunmn
@) g 5 paboTsl MIPOMEXYTOYHOH
Tek mab. | mpakr. Z'S aTTecTaluuu
" 3an. 3aH. O =
1. BexTopst
Nzydenne
TEOPETHYECKOT O
. MaTepHaia
1.1 JIuneiinsie onepanmu p
. CamocTosTenbpHoe
Haj BekTopamu. Jlnnelinas JBVICHHE VYcrHas Gecena o
3aBHCUMOCTH BEKTODOB. q}; Sr0i orpeeNIeHUsM U
Basuc cucrembl BEKTOPOB. y MOHSATHAM
Koopnunats! BekTopa 5 8 8 2 JMTCPATYPBI 3ammra JOMalIHuX OIK-8.1,
p pa. Brinonnenue o OIIK-8.2
[lenenue orpeska B JaHHOM 3alaHui
MPaKTUYECKUX
otHomeHnu. CkassipHoe, Konmoxsuym o
JIOMAIIIHUX
BEKTOPHOE M CMEIIIAHHOE S— Teme «BekTopbi»
MPOU3BEJICHUS] BEKTOPOB
p p Pabora ¢
3JIEKTPOHHBIMU
Onbirorexamu
Uroro no pazneny 8 8 2
2. Meron xoopAWHAT Ha
IJIOCKOCTH
Wzyuenue
2.1 Cucrembl KOOpJUHAT Ha TEOPETUIECKOTrO
I0cKocTH. DopmyIisl MaTepuaia
npeoOpa3oBaHus CamocrosTensHoe | YcTHas Oecena o
KOOp/IMHAT. H3yueHHE omnpeeNIieHUsM U
YpaBHEHUsI TUHUM Ha y4eOHO MOHATUAM
IUIOCKOCTH. Paznu4nele 5 3 ] 2 JUTEPATypBbl 3amuTa JOMaIIHUX OIIK-8.1,
(hopMBI ypaBHEHUSI IPSIMOA Brimonuenne 3a1aHUI OIIK-8.2
Ha IJIOCKOCTHU. YTOJI MEXKAY MPaKTUYECKUX Konnoksuym 1o
npsiMeIMU. Paccrosinue ot JIOMaLIHUX teme «lIpsimast Ha
TOYKH J0 MPSIMOH. 3a/laHui TUIOCKOCTHY
B3aumHoe pacnonoxxenue Pabora ¢
NPSMBIX Ha IUIOCKOCTH 3JIEKTPOHHBIMU
OnbnorexamMu
Hroro no pazaeny 8 8 2

3. JIuHuM BTOPOTO MOPsAIKA




Uzyuenne

TEOPETHYECKOTO
Marepuaia TectupoBanue
CamocTosATeNbHOE | CTYAEHTOB. Y CTHAs
3.1 OcHOBHBIE BHJIbI
H3yyeHue Oecena o
KPUBBIX BTOPOTO MOPAIKA, N
y4eOHO oTpeieNICHUsM U
KaHOHUYECKUE YPaBHEHHUS,
o JINTEPATYPBI MOHATHSM. OIIK-8.1,
XapaKTEpUCTUKH, CBOUCTBA, 8 8 2
Brinonnenue 3ammra JOMalIHuX OIIK-8.2
noctpoenue. [lpusenenne N
MPaKTUYEeCKUX 3aJaHuil.
KPUBBIX BTOPOTO MOPSAIKA K
JIOMAIITHUX Konnoksuym.
KaHOHUYECKOMY BUILY. o
3aJaHAi KonTponphas
PaGora ¢ pabora.
DJIEKTPOHHBIMU
OoubmmoTexamu
HWroro no pazmeny 8 8 2
4. Meroza KOOpJMHAT B
npoctpanctse. [Ipsamas nuHus u
IJIOCKOCTh
4.1 Cucrembl KOOpJHHAT B Wzyuenne
P Y YcrHas Oecena o
MIPOCTPAHCTBE. TEOPETHYECKOTO
orpeieNIeHUsM U
YpaBHEHHS IUIOCKOCTH. Marepuana
MOHATHUAM. 3aluTa
Yron Mexy II0CKOCTAMHU. CamocTosTenpHOoe
JIOMAIIHUX
Paccrosiane ot ToukH 110 H3y4eHue . OIIK-8.1,
8 8 2,1 Ny 3aJJaHUH.
wiockocTH. [psimast B JIOIIOJIHUTEIIbHO M OIIK-8.2
TectupoBanue
npoctpaHcTBe. BzanmHoe JIUTEPaTyphbl
Konnoxksuym
pacrioyoKeHue MpsIMbIX U Iloaroroska
L Kontponbnas
IJIOCKOCTEH. MIPaKTUYECKOMY
pabora
Mertpuueckue 3agayn. 3aHITHIO
Wroro no pazneny 8 8 2,1
5. IloBepxHOCTH BTOPOTO
NopsiIKa
5.1 Kanonnueckue Wzyuenue
YpaBHEHHUS TIOBEPXHOCTEH TEOPETHYECKOTO
BTOPOT'O NOPSIKA. Marepuaia YcrHas Oecena no
Metoz ceueHuid. CamocTrosTenpHoe onpeieNIeHUAM
Hunuanpraeckne 6 6 2 3y4eHUe HOHATUAM. 3allnTa OIIK-8.1,
KOHUYECKHE TOBEPXHOCTH. JIOTIOTHUTEBHO N JIOMAIITHUX OIIK-8.2
TToBepxHOCTH BpaleHus. JINTEpaTypbl 3a/1aHuM.
IIpamonuuneiinsie ITogroroBka x Konnoxsuym
o0pasyrolue oBepxXHOCTEH MIPaKTUIECKOMY
BTOPOTO IOPSJIKA 3aHATHUIO
Uroro no pazneny 2
Hroro 3a cemectp 38 38 10,1 9K3aMeH
6. AddunHbie peoOpazoBaHUs
Uzyuenne
6.1 Onpenenenue u TEOPETUIECKOTO
CBOICTBa reOMETPHUECKUX MaTtepuaia YcrHas Gecena o
mpeoOpa3oBaHMA. CaMocTosTeIbHOE onpeaeIeHUsIM
Knaccudukanus nemwxeHui 10 10 3 H3y4eHUE MOHATHAM. 3anmra OIIK-8.1,
IUIOCKOCTH. JIOTIOJTHUTEILHOM JIOMAaIIHUX OIIK-8.2
I'pynna moao6wuid. TUTEpPaTypHI 3a/1aHUM.
Omnpenenenue u CBOMCTBa TToaroroBka k KomnmoxBuym
a¢dpUHHBIX IpeoOpa30BaHUit MPAaKTHYECKOMY
3aHSATHIO
Hroro no pazmeny 10 10 3
7. DneMeHTbl IPOEKTUBHOM
TeOMETpHUH. 3aJauul Ha
TIOCTPOCHHE
7.1 CaolicTBa 16 16 8 W3zyqenue VYcrHas Gecena o OIIK-8.1,




LEHTPAJILHOTO
MPOCKTHPOBaHUs HUTYD.
Ormpenenenue
MPOCKTHBHOTO
MIPOCTPAHCTBA.

Mopenu npoeKTUBHON
TJIOCKOCTH.

IIpuaUIMn qBOWCTBEHHOCTH
u Teopema Jlesapra

TEOPETHYECKOTO
I'pynmna npoeKTHBHBIX
. MaTepuaia
npeoOpa3oBaHUi.
N CamocTrosTenpHOe OTpeIeIICHHUSM
IIpumenenne MpPOEKTUBHOM
H3y4eHUe TIOHATHSIM. 3amuTa
TEOMETPHH K PEIICHUTIO .
sanau JIOTIOTHUTEIBHO N JIOMAIITHIX OIIK-8.2
) JUTEPATyPBI 3aJJaHui.
OCHOBHBIE METO/IBI patyp .
[loaroroBka k Konnoxsuym
peleHus 3a1a4 Ha
MIPaKTUIECKOMY
TIOCTPOCHUE.
3aHITHIO
[Tapannensnoe
MIPOEKTUPOBAHUE U €TO
cBoiicTBa. IM300paxeHue
TUIOCKHX U
MIPOCTPAHCTBEHHBIX (HUTYD B
TapayieTbHONU MPOEKIINH.
AKCOHOMETpHSI.
IlonHbie u HENOMHBIE
N300paKeHUs
Htoro no pasgeny 16 16 8
8. DeMeHTHI TOIOJIOT U
8.1 Merpuueckue u
Wzydenue
TOIIOJIOTHYECKUE
TEOPETHYECKOT O
MIPOCTPAHCTBA.
MaTtepuana VYcrHas Gecena o
T'omeoMopdusMBI.
CaMocTosiTeTpHOe onpeneneHusIM
MHoroo0pa3usi.
N HU3y4yeHUe MOHATHUAM. 3aluTa OIlK-8.1,
Teopema Ditnepa st 10 10 3,2 .
IOTMOJIHUTEIILHOMN TOMANIHUX OIIK-8.2
MHOTOTPAHIHKOB. JIUTEPATYPEI 3aJaHui
Knaccudukanus patyp )
IHoaroroska Komnokeuym
TOTIOJIOTHIECKH
MPAKTUIECKOMY
TIPaBUIIBHBIX
3aHITHIO
MHOTOTPaHHHUKOB
Hroro no pazgemy 10 10 3,2
Uroro 3a cemectp 36 36 14,2 9K3aMeH
Hroro no aucuuruinze 74 74 243 S3K3aMEH




5 O0pa3oBaTesIbHbIE TEXHOJIOTUH

1. TpagumronHble 00pa30BaTEIBHBIE TEXHOJIOTHH, OPUCHTUPOBAHHBIE HA
OpraHu3aiuio o0pa3zoBaTeNbLHOrO MPOIIecca U MPEANOIarallyo NPIMYI0 TPAHCISIIIHIO
3HAHWUH OT MPEnoIaBaTelis K OaKaiaBpy.

®opmbl yueOHBIX 3aHATHH ¢ UCIIOJIB30BAHUEM TPAJUIIMOHHBIX TEXHOIOTHA:

nH(pOopMalMOHHas JIEKIHS — MOCIeI0BaTeIbHOE U3JI0KEHUE MaTepuaa B
JTUCITUTUIMHAPHOM JIOTHKE, OCYIIECTBIIIEMOE MPEUMYIIIECTBEHHO BepOATbHBIMU CPEICTBAMU
(MOHOJIOT TIpENOaaBaTEeI).

[IPAKTUYECKOE 3AHITHUE, MIOCBSIIIEHHOE OCBOCHUIO KOHKPETHBIX YMEHHI M HABBIKOB T10
MPEAI0KEHHOMY aJITOPUTMY.

2. TexHoyoruu npoOIEMHOr0 00yUEHHS — OpraHu3arus o0pa3oBaTeILHOTO IIPoIecca,
KOTOpasi MpeArosaraeT IoCTaHOBKY MPOOJIEMHBIX BOIIPOCOB, CO3/1aHUE YUEOHBIX
MPOOJIEMHBIX CUTYallUi A7l CTUMYJIMPOBAHUS aKTUBHOM MMO3HABATEIHHOMN JAEATEIHbHOCTH
OakanaBpoB.

®opMbI YU4EOHBIX 3aHITHI C HCTIOIB30BaHUEM TEXHOJIOTHUN MPOOIEMHOTO O0YUCHHUSI:

MPAKTHUYECKOE 3aHATHE B (popME MPAKTUKyMa — OpraHu3anus yaueOHoii paboThl,
HaIpaBlieHHAs Ha pElIeHNEe KOMIUIEKCHON yueOHO-TI03HABATEIbHOM 3a7auu, TpeOyIoIei oT
CTYyJICHTa IPUMEHEHHUS KaK HayYHO-TEOPETUUECKUX 3HAHUMU, TaK U MMPAKTUYECKUX HABBIKOB.

3. lHTepakTUBHbBIE TEXHOJIOTUU — OpraHu3alus 00pa3oBaTeNIbHOTO Mpoliecca,
KOTOpast MPEIOoJIaracT akTMBHOE U HEJTMHEHHOE B3aUMOJICHCTBHUE BCEX YUYAaCTHUKOB,
JOCTHKECHHE Ha ATOH OCHOBE JINYHOCTHO 3HAYUMOTO JIJIsl HUX 00pa30BaTeIbHOTO PE3yIbTaTa.

dopMbI yueOHBIX 3aHITHI C HCTIOIB30BAaHUEM CTICITHATU3UPOBAHHBIX HHTEPAKTUBHBIX
TEXHOJIOTHI:

TIEKIUS «OOpaTHOM CBSI3U» — JIGKIHUSI—TTPOBOKAIINS (M3I0KEHIE MaTepuana ¢ 3apaHee
3aIUTAaHMPOBAHHBIMHU OIIMOKAMHU ), JICKIMA-0ece1a, JICKIIHs-TUCKYCCHUS.

4. UndopmainoHHO-KOMMYHHKAIIMOHHBIE 00pa30BaTENbHbIE TEXHOJIOTUN —
opranusaiusi 00pa3oBaTeIbHOro MPollecca, OCHOBaHHAs HA MPUMEHEHUU MPOTPAMMHBIX CPEJl
U TEXHUYECKUX CPEJCTB paboThI ¢ HH(MOpMAIHEH.

6 YueOHO-MeTOANYeCKOE O0ecTIeYeHNEe CAMOCTOSITeIbHON PadoThl 00y4ar0IUXCS

[IpencraBieno B mpuiaoxeHuu 1.

7 OueHOYHbIE CPEeICTBA /ISl IPOBeeHNsI IPOMEKYTOYHOMH aTTecTaluu
[IpencraBieHsl B IPUIIOKEHUH 2.

8 YuebHO-MeTOoaMUeCcKOe U MH(POPMALIMOHHOE 00ecTiedeHue JUCITUTIMHBI

a) OcHoBHAaA JMTEpaTypa:

1. Aranacsu C. JI. 'eomerpus 1 [DnekTpoHHBIN pecypce] : yaeOHOe mocobue ams
By30B / C.JI. AtanacsH. - Mocksa : Jlabopatopus 3nanuii, 2014. - 334 c. - ISBN 978-5-9963-
2371-5. - URL: https://ibooks.ru/bookshelf/350135/reading (mara obpamenus: 20.02.2026). -
TeKcT: ANEeKTPOHHBIN.

2. Aranacsa C.JI. 'eomeTpus 2 [DnekTpoHHBIA pecypc] : yueOHOe mocooue ist
By30B / C.JI. Atanacss, B.I'. [lokpoBckuii, A.B. YmakoB. - Mocksa : JlabopaTtopus 3HaHUH,
2015. - 547 c. - ISBN 978-5-9963-2876-5. - URL:
https://ibooks.ru/bookshelf/350142/reading (mara oopamenus: 20.02.2026). - Tekcr:
AIEKTPOHHBIN.

3. [Tonog, B. JI. Ananutudeckas reoMeTpHs : y4eOHUK M MPAKTUKYM JJis By30B / B.
JI. Tlonos, I'. B. Cyxoukuii. — 2-¢ u3j., nepepad. u jon. — Mocksa : 31arenbcTBo
FOpaiit, 2025. — 232 ¢. — (Bricmiee o6pazoBanue). — ISBN 978-5-534-03003-7. —
Texcer : anexTponHbli // O6pa3oBatenpHas iargopma KOpaiit [caiit]. — URL:



https://ibooks.ru/bookshelf/350135/reading
https://ibooks.ru/bookshelf/350142/reading

https://urait.ru/bcode/561201 (mata o6pamenus: 20.02.2026).

0) JomosiHuTEIbHAS JIUTEpaTypa:

1. KaromoB O.P. [Ipeobpa3zoBaHus INIOCKOCTH U UX IPUMEHEHHE K PEIICHUIO 3a/1a4
IJIaHUMETPHUH [ DICKTPOHHBIN pecypc] : YuebHoe mocobue. 3-¢ usn., crep. / O.P. Karomos. -
Mocksa : @aunTa, 2020. - 133 c. - ISBN 978-5-9765-2193-3. - URL:
https://ibooks.ru/bookshelf/351911/reading (nata obpamenus: 20.02.2026). - TekcT:
3JIEKTPOHHBIN.

2. boprakoBckmii A.C. AHanuTH4YecKas TeoMeTpus B mpuMmepax u 3amadax / A.C.
boprakosckuii, A.B. [lanTenee. - Mocksa : Uadpa-M, 2016. - 496 c. - ISBN 978-5-16-
011202-2. - URL: https://ibooks.ru/bookshelf/361165/reading (nara oopamenus: 20.02.2026). -
TeKCT: ANEeKTPOHHBIN.

3. Urnaroukuna JI.A. Tonomorus as 6akanaBpoB matematuku / JI.A. Urnaroukuna.
- Mocksa : IIpomereit, 2016. - 88 c. - ISBN 978-5-9907453-1-5. - URL:
https://ibooks.ru/bookshelf/352671/reading (mara obpamenuns: 20.02.2026). - Tekcr:
AIEKTPOHHBIN.

4. lllyman I'.". Anre6pa u reometpus / .. lllyman, O.A. Bonruna, H.1O.
INonomnas. - Mockaa : U1 PUOP, 2019. - 160 c. - ISBN 978-5-369-01708-1. - URL.:
https://ibooks.ru/bookshelf/361154/reading (mata oopamenus: 20.02.2026). - Tekcr:
3JIEKTPOHHBIN.

5. lenncoBa H.C. JlononHuTensHbIE TI1aBBI MpoekTUBHOM reomerpun / H.C.
Henucosa. - Mockaa : [Ipomereit, 2016. - 82 ¢. - ISBN 978-5-9907986-3-2. - URL:
https://ibooks.ru/bookshelf/352668/reading (mara oopamenus: 20.02.2026). - Tekcr:
BIIEKTPOHHBIN.

6. 'permuiioB A. A. Ananmtudeckasi reomerpusi. BekropHas anredpa. Kpusbie
BTOPOT'O TOPsKA: KOMIIbIOTEpHBIH Kypc / A.A. I'pemnnos, T.W. benoa. - Mockaa : Jloroc,
2004. - 128 c. - ISBN 5-94010-204-2. - URL: https://ibooks.ru/bookshelf/334745/reading (mara
obpamenusi: 20.02.2026). - TekcT: 31eKTPOHHBIH.

B) MeToauueckue yKazaHus:

1. AkmanoBa 3.C. AHanuTH4ecKas TeoMeTpus [ DJIESKTPOHHBIN pecypce] : yueOHoe
nocobue / MI'TY. - Marautoropck : MI'TY, 2016. - 1 anekrpon. ont. auck (CD-ROM).

2. Cepreesa E.B. DiieMeHTBI BEKTOPHOU aJIreOpbl M aHATUTHIECKOM T€OMETPUH
[DneKkTpOHHBIHN pecypc] : BapHaHTHI 331aHUI UTOTOBBIX KOHTPOJBHBIX Pa0OT AJIsl CTYICHTOB
Bcex criennanbHocTeit / MI'TY. - Marautoropck : MI'TVY, 2011. - 1 a5ekTpoH. onT. AUCK
(CD-ROM).

3. bornapenko T.A. DneMeHTHI TMHEHHOHN areOpbl M AHATUTUYECKON T€OMETPUH
[Tekct] : yuebHOe mocobue / MI'TY. - Marautoropck, 2013. - 128 c. : ui.

r) [Iporpammuoe obecnneuenne u UHTEpHET-pecypcebI:

IIporpamMmmHoe oGecnieuenne

Haumenosanue .
1o Ne norosopa Cpoxk IeHCTBUS JIULICH3UH
7Zip cB0OOIHO pactnpoctpansemoe [10 OeccpovHO
Adobe Reader cB000THO pacnpocTpansemoe 110 0eccpouHO
FAR Manager cB000HO pacnpoctpansemoe [10 6eccpoyHO



https://urait.ru/bcode/561201
https://ibooks.ru/bookshelf/351911/reading
https://ibooks.ru/bookshelf/361165/reading
https://ibooks.ru/bookshelf/352671/reading
https://ibooks.ru/bookshelf/361154/reading
https://ibooks.ru/bookshelf/352668/reading
https://ibooks.ru/bookshelf/334745/reading

IIpodeccuonasibubie 02361 JAHHBIX M HHGOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HazBanwue kypca CchlIKa

DnekTpoHHas 06a3a nepuoaudeckux uznanuii OO0 https://eivis.ru/
«MBUC» ps: -
Poccuiicka I'ocymapcTBenna oubanorexa.

nHckad yAapeTBentias MOIHOTERA 1 tps://www rsLru/ru/dreaders/catalogues/
Karamoru
HanmonansHas HHGpOpMalMOHHO-aHAIUTHYCCKAS URL:
cucteMa — PoccMHCKMM  HWHIEKC  HAYJYHOTO T . )

a Y https://elibrary.ru/project_risc.asp
IIUTUPOBAHUS =
MI'T TN .

?IJ;EI;ZOHHHG pecypeet GubmoTeKn Y um https://host.megaprolib.net/MP0109/Web

9 MaTtepuajibHO-TeXHHYeCKOe o0ecrneyeHne JUCHUNINHBI (MOIYJIs1)

MartepuaiabHO-TEXHUYECKOE 00ecriedeHre JUCIUILINHBI BKIIOYAET:

MartepuaabHO-TEXHUUECKOE 00ecTiedeHHe JUCIUILINHBI BKITIOYAET:

JlekumoHnHas ayuropus: MynbTUMEIMIHBIE CPEICTBA XPAHEHUS, IIEPEIaYu U
MpeACTaBICHNS HHHOPMAIIIH.

VYyeOHnast ay tuTOpus AJ1sl TPYNIOBBIX U UHAUBUIYATbHBIX KOHCYJIbTAINM, TEKYIIETO
KOHTPOJIA U MPOMEXKYTOUYHOU aTTecTanuu: MynbTUMEANITHBIE CPEACTBA XPAHEHUS, Tepeaadn
¥ nipeacTaBiieHus nHpopManuu. KomIuieke TeCTOBBIX 3aIlaHUi JIJIsl TIPOBEACHHUS
MIPOMEKYTOUHOTO U pyOeKHOTO0 KOHTPOJIEH.

[Tomemenus s caMoCTOSATENBEHOM paboThl yuanuxcs: [lepcoHanbHble KOMIBIOTEPHI
¢ makerom Office, BbixomoM B IHTEpHET 1 ¢ AOCTYIOM B AJIEKTPOHHYIO WH()OPMALIU-OHHO-
o0pa3oBaTeIbHYIO CPey YHUBEPCUTETA.

[Tomemenue ans XpaHeHus U MPOPUIAKTUIECKOTO 00CTY>KUBAHUS yIeOHOTO
obopynoBanus: [llkadsl ans xpaneHUs: yaeOHO-METOMUECKON TOKYMEHTAIUH, YUeOHOTO
000py0BaHNE U YUCOHBIX HATJISIHBIX TTOCOOH.


https://eivis.ru/
https://www.rsl.ru/ru/4readers/catalogues/
https://elibrary.ru/project_risc.asp
https://host.megaprolib.net/MP0109/Web

Mpuioxenne 1

Y4eOHO-MeTOIHYECKOE 00ecneueHHe CAMOCTOSITEIbHOI PadoThI CTY/IEHTOB

Pasgen/ rema Bun camocrosrensHOn Kon-Bo
DopMBI KOHTPOIIS
JHMCIHTUIAHBI paboThl 4acoB

1.1 Jlunelinsle onepauuu | M3ydyeHue TEOPETHUECKOIO MaTepuaia 2 YcrHas Oecena mo
Hax BekTopamu. JluHelHas | CaMocCTOATENBHOE N3yUCHUE YICOHOM OTIPEICTICHUSIM 1 TIOHATHSIM
3aBHCHMOCTh BEKTOPOB. JIUTEPaTyphl 3amuTa JOMAIIHUX 3aJaHUH
basuc cucrembl BEKTOPOB. BeInonHeHne NpakTHYECKUX KomnokBuym  mo  teme
Koopaunatsr BEKTODA. JIOMAIlIHUX 3alaHui «Bekropsi»

Jlenenue orpes3ka B JaHHOM Pa6ota ¢ anexTpoHHBIMU

OTHOIIICHHHU. CkanspHoe, OubIMOTEKAMHU

BEKTOPHOE M CMELIaHHOE

MIPOU3BEICHNUS BEKTOPOB

2.1. Cuctemsl koopauHat Ha | M3ydeHHe TEOpEeTHYECKOrO MaTeprana 2 VYcrhas 6ecena o
TUTOCKOCTH. @opmynsl | CamocTosiTenbHOE H3yUeHNE YIeOHOH OTIPEIETICHUSIM 1 TIOHATHSIM
npeoOpa3oBaHusg JTUTEPaTypPHI 3amuTa JOMAITHAX 3aJaHAN
KOOpZWHAT. BeinonHeHne NpakTHYecKux Komnoksuym o Teme

VYpaBHEHUsT ~ JMHUNH ~ Ha JIOMAITHUX 3aJaHuNi «IpsAmMas Ha TUIOCKOCTU»
IJIOCKOCTH. Paznuunsie Pabota ¢ anexkTpoHHBIMH
dbopmbl ypaBHEHHS TpSIMOI OuOIHOTEKAMHU
Ha IJIOCKOCTU. YTOJI MEXAy
npsMmbIMU. - PaccTosHue ot
TOYKHU pi(o) MPSAMOM.

B3aumHoe  pacnonoxeHue
MPSAMBIX Ha MJIOCKOCTH.

3.1.  OcHoBHbBIe  BuUAbl | M3yueHne TeOpeTHUECKOro MaTepuaa 2 TecTupoBaHue CTYIEHTOB.
KPHUBBIX BTOpOro mopsiaka, | CaMocToATeN HOE N3yUCHUE YICOHOM Ycrhas 6ecena o
KaHOHWYECKNE YPaBHEHUS, JIUTEPATypPhI OTIPEIEICHUSM U ITOHATHSM.
XapaKTEPUCTHKH, CBOWCTBA, BeImonHeHne MPakTHYECKUX 3amuTa JOMAIIHUX 33aJaHUH.
nocrpoenue. IlpuBenenue JIOMAILIHUX 3aaHui Konnoksuym.
KPHUBBIX BTOPOTO MOpAJKa K Pabora ¢ aneKTpOHHBIMI KonrponsHas pabora.
KaHOHHYECKOMY BHIY OoubmmoTekaMu

WzyueHne TeopeTHUEcKOro MaTeprana VYcrhas Oecena o
4.1 Cuctembl KOOpOUHAT B Y P P N 2’1 &
CamocTosTEeNpHOE H3YUYeHHE YIeOHOH OTIPECTICHUSIM 1
MPOCTPAHCTBE.
JIUTEPATypPhI HOHATHAM. 3alura
YpaBHEHUs IJIOCKOCTH. o
BeImonHeHne MPakTHYeCKUX JOMAITHUX 3aJaHNH.
Yron MeXIy MIOCKOCTSIMH. 9
JOMAITHNX 3aJaHIH TectupoBanue
Paccrosnue oOT TOYKH 10
Pabota ¢ anexkTpoHHBIMH Komnoxsuym
IJIOCKOCTH. TIpsmas B
OoubnroTeKaMu KoHnTponsHas pabota
nmpocTpaHcTBe.  B3aumnoe
PpacCIoJIOKECHHUE TIPAMBIX U
IJIOCKOCTEN.
MeTtpuueckue 3a1auu.
5.1 Kanonnueckue | M3ydeHue TeopeTHUECKOro MaTepHuaa 2 VYcrnas Gecena no
ypaBHeHus  mnoBepxHocteil | CamocrosTelbHOe N3ydeHue yueOHOM OlpeeIeHUAM
BTOPOTO MOPSIKA. JIUTEPaTypPhI HOHATHAM. 3aIuTa
MeTon ceueHHuI. BrlinonHenne npakTu4ecKux JAOMAllIHUX 3aTaHUH.
[unuHapuyeckue u JIOMAILHUX 3aJaHUI Komnoksuym
KOHHYECKHE TIOBEPXHOCTH. Pabora c 3neKTpOHHBIMI
IToBepxHOCTH BpaIICHHUS. oubmmoTekaMu
[IpsimonuHeiHbIE
oOpasyromire TOBEpPXHOCTEH
BTOPOT0 HOpsAAKa
6.1 ~ Onpenenenue " | M3yuenue TeopeTHueCcKOro MaTepuana 3 YerHas Gecena o
OIIPCACICHUAM
CBOMCTBA  TCOMETPHICCKUX CaMocCTOsTeNIbHOE U3YUYEHHE el
mpeoOpa30BaHHA. MOHSITUAM. 3allnTa

Knaccudukanus nBrkeHuit

JIONIOJTHUTEIBHOM JTUTEpaTyphl
IToaroToBka Kk NPakKTUYECKOMY

JIOMAIIHKUX 3a1aHUMH.
KommokBuym




Paznen/ Tema Bun camocrosTenbHoi Komn-Bo
DopMBbI KOHTPOJISA
JTUACLUIIIIMHBI paboThI 4acoB

TUTOCKOCTH. 3aHATHUIO
I'pynna nogo6wmii.
OnpeneneHue U CBOMCTBa
apPUHHBIX TpeoOpa3oBaHUH
7.1 CBolicTBa LIEHTPAJIBHOTO
POEKTUPOBaHMs Quryp. VYcrhas Oecena o
Onpenenenue 8 OIIpENICIICHUSIM
MPOEKTUBHOTO MOHATHSM. 3almra
MPOCTPaHCTBA. JOMAITHUX 3aJJaHAH.
Mopenu MIPOEKTUBHOMN Komnoksuym
IUIOCKOCTH.
[IpuHUMIT ABOWCTBEHHOCTH U [IpencraBnenue
Teopema Jlezapra Hpe3eHTan
I'pynna MPOEKTHUBHBIX
npeoOpa3oBaHuH. M3yueHue TeopeTUuyecKoro Marepuana
IIpumeHeHne MPOEKTUBHOMN CaMocTosTeThHOE U3yUEHHUE
TEOMETPUH K  PELICHUIO JIONOJTHUTEIBHOM JTUTEPaTypHl
3a/1ad. ITonroToBka Kk NpakTUYECKOMY
OCHOBHBIE METO/IBI PEIICHUS 3aHATUIO
3aJa4 Ha IOCTPOEHUE.
IMapannensHoe IToaroToBka mpe3eHTanuu
OPOEKTUPOBAHUE U €r0
CBOICTBA. N3o6pakenne
TUTOCKUX n
MPOCTPAaHCTBEHHBIX (QHUTYD B
napajiyIeNIbHOM MPOEKIMH.
AKCOHOMETpHSL.
Ionnb1e u HETIOIHBIE
M300paKeHUs
8.1 Merpuueckue u | M3ydyeHue TeopeTudyecKoro Marepuaina
TOMOJIOTUYECKUE CaMocTosTeTbHOE U3yUEHHUE 3 VcrHas Gecena 1o
MPOCTPAHCTBA. JIOTIOJTHUTEIIBHOM JIUTEPaTYPhI OTIpE/IeIICHIIM
I'omeoMopdu3MBI. IToaroToBka K NPakKTUYECKOMY HOHATHAM. 3aIKuTa
Msoroo0pa3usi. 3aHATHIO JOMAIIHUX 321aHMUA.
Teopema  Diinepa  ia KotokBrym
MHOTOTPAaHHHKOB. [ToaroroBka npe3eHTanyuu
Knaceuguarus IIpencrasienue
TOTOJIOTHIECKH Npe3eHTaLUH
MPaBIIBHBIX
MHOTOTPaHHHUKOB
HToro mo qucuunjianHe 24.3

HpnMepr 3aJa4 JJid BBINIOJJHCHUA IPAKTUYICCKUX JOMAITHUX 3aJaHu i

Bagaua 1. Jlano: M1(0; 4); M2(10; 3); ¢=30°; S= (3; 2); n= (4; -3);
L2 2x-3y+7=0.
1. Hantucatp o61iue ypaBHEHUS IPSIMBIX, TPOXOSAIINX Yepe3

Li: x—-4y+3=0;

a) Touky M, nogyraom ¢ kocu OX;
0) Touku M, nu M,;

B) TOUKy M, TapauienbHO BEKTOpy S ;

r) TouKy M, NepneHIuKyJIsIpHO BEKTOPY Z;

1) TouKy M, mapajuienbHO NpsMon L ;




€) TOUKy M, NEepneHIuKyIsApHO NPAMOK L, .
2.Haiitu paccrosHue oT Touku M, 1o npsmon L, ¢ TouHocThio 10 0,01.

3. Halitu a) Touky nepecedeHus NpsiMbIX 1) U €),
0) HAlTH yroJi MeXAy HUMH C TOUHOCTBIO J10 0,19.

3amaua 2. /lanbr BepmuHbl TeTpadapa ABCD:
A@3;4;-1), B(5;2;2), C(3;1;0), D(2;0;-3).
1. Hantucars
a) ypaBHEHHE MJIOCKOCTH (ABC );
0) ypaBHEHUE TIOCKOCTH, IPOXOsiel yepe3 D mapaiienbHO (ABC );
B) KAHOHMYECKUE U TapaMeTpHUECKUe ypaBHeHUs pedbpa AD ;
I') KaHOHWYECKHE M IMapaMeTpUYecKHe ypaBHEHHs NpSAMOH, cojepxaiied BbicoTy DE
TeTpa’apa.
2. Haittn
a) yron mexny AD m DE ¢ Tounoctsio j0 0,19,
0) momasas Tpeyroibauka ABC ¢ TouHOoCcThIO 10 0,01;
B) 00BbeM TeTpadpa ¢ TogHocThio 10 0,01;
r) Beicory DE ¢ touHoctsio A0 0,01;
1) KoopauHaThl TOUku E ¢ TouHocThio 10 0,01.

3amaua 3. Hamucarh ypaBHeHHe MIOCKOCTH, mpoxonsmeii uepes Toukn A(2;3,~5) u B(-6;1;9)
NEPIEeHIUKYJISAPHO MIOCKOCTH X+ y+3z—-19=0.

3anaua 4. Hanucars ypaBHeHue nquaroHanu AC napamienorpamma ABCD, ecnu faHbl ypaBHEHUS
cTopoH: AB:x+y+1=0 uBC:x—-2y+4=0 uTOuyKa nepeceyeHus AuaroHaiei Q(6;2).

3amava 5. JlaHBI BEKTOPHI Zl( 2:3;,-1), B( 0,2;4), E( 1;0,-3). Bropyro KoopauHaTy, paBHYyIO |, mMeeT
BEKTOP:

)—a—-2b+c, 2) a+2b—c, 3)a-b+2c, 42a-b+c, S)—a+b-2c.

3amaya 6. JlaHbI BEKTOPHI :z( —2,—-1,0), B( 0;1;2), 2’( z,4;3). Bextop ; NEPHEHANKYJISIPEH BEKTOPY

axb mpu z, paBHOM:
1)-11, 2) 11, 3)-5, 4)5, 5) Opyroun

OTBCT.

3anmaua 7. U3BecTHBI KoopauHaThl BepiiuH Tpeyronbauka ABC: A(3;1), B(-3;4), C(-1;5) u ypaBHeHHE
npsimoit £ :3x+y+1=0.Ilo orHomenuto k TpeyronbHuky ABC nipsimast ¢ pacrosio’keHa Tak, uro:
1) mepecekaer ctoponsl AB u AC, 4) He TepeceKaeT CTOPOHBI TPEYTOJIbHUKA,
2) mnepecekaet croponsl BA u BC, 5) mepecekaeT BCE CTOPOHBI TPEYTOJIbHUKA.
3) mepecekaer croporsl CA u CB,

3apaua 8. Ilpsimas ¢ 3amana ypaBHeHueM 3x —2y + 1 = 0. Uepes Touxy M(—2;4) nepneHIuKyIsspHO
npsiMOi ¢ MPOXOJUT HpsAMasi:

1) 2x+3y-16 =0, 4) 2x+3y—-8=0,
2) o6x—-4y+ 2 =0, 5) Apyroi OTBeT.
3) 3x-2y+14=0,



IlepeyeHb KOHTPOJIBLHBIX BONPOCOB M 3aJaHUI IJIsl CAMOCTOSITEJIbHON PadoThI
Hctounnkom 33.,[[21HPII>1 JIIsL CaMOCTOSTEIbHOU paGOTBI CTYACHTOB ABJIAIOTCA JICKIUU U
npaxkThuueckue 3auatus. [lpyu n3ydyeHnn KOHKpeTHON TeMbI CTYIEHTaM MOXKET OBbITh IPEI0KEHO:

®  CaMOCTOSITENIBHO J0Ka3aTh PsiJ] YTBEPKIACHUM;

®  CaMOCTOSITEIIBHO 3aKOHUYUTH JOKA3aTEIbCTBO HEKOTOPBIX YTBEPKIACHUM;
® IIPOBECTH JOKA3aTEIIbCTBO 110 aHAJIOTHH;

® PACCMOTPETh YACTHBIE CIIyYau U3YUYEHHBIX Ha JICKLIUN YTBEPKICHUN;

® [IPUBECTU KOHKPETHBIE IIPUMEPHI 110 JaHHOU TEME;

® [IPUMECHUTH U3YUYEHHBIC METO/BbI PEIICHU 3a7a4 HA IPAKTUKE;

®  CaMOCTOSITEIIBHO PACCMOTPETh HEKOTOPHIE BOIPOCHI 110 JAHHOU TEME

e pa3paboTaTh MPE3CHTALMIO 0 MPEIOKEHHON TeMe

¢ [IpOaHAJIU3HUPOBATH U3JIOKCHUC HaHHOﬁ TEMBI B IIKOJIbHBIX y‘-I66HI/IKaX



[Mpnioxenne 2

7. OnleHOYHbIE CPEICTBA ISl IPOBeIeHNsI IPOMEKYTOYHOM aTTecTAlluN
a) Ilnanupyemble pe3yJbTaTbl 00y4eHHSI W OLIEHOYHbIE CpeACTBAa /AJs NPOBeIeHHS
MPOMEKYTOYHOM ATTeCTAIUM:

Kon NuaukaTop noCcTHXeHus

O1neHOYHBIE CpEeICTBA
WHMKATOpa KOMITIETEHIINH

OIIK-8 Cnnoco0eH ocyniecTBJISATH NMeJarOri4ecKyIo 1esiTeJIbHOCTh HA OCHOBE
CHEeNUATbHBIX HAYYHbIX 3HAHUI

OIIK-8.1 [Inanupyer u npoBOAUT Ilepeuenv meopemuueckux 60npocos K IK3ameHy
Hay4HBIE UCCIENOBAHUS B 1. Bektopsbl. CiioxkeHHe U BBIMUTAHUE BEKTOPOB.
00J1aCTH I1eIarorn4ecKom YMHOXEHUE BEKTOpa Ha YUCIIO.

IS TEIIBHOCTU 2. Jluneiinast 3aBUCUMOCTb BEKTOpOB. ba3zuc

CHCTEMBI BEKTOPOB.

3. Koopaunats! BekTOpa B JaHHOM Oasuce.
Jlenenue oTpe3ka B JAHHOM OTHOILICHUU.

4. CkansapHOe MpOU3BEIACHNE BEKTOPOB.

5. BekTopHO€E mpou3BEI€HNE BEKTOPOB. Y CIIOBUE
KOJUIMHEapHOCTH.

CBoiicTBa BEKTOPHOTO MTPOU3BEICHUSI BEKTOPOB.
6. CMelianHOe IPOU3BEICHUE BEKTOPOB.
CBoiicTBa CMEIIAHHOTO MPOU3BEACHUSI BEKTOPOB.
VYcenoBue KOMIIaHAPHOCTH.

7. BeipaxxeHre BEKTOPHOT'O MIPOU3BEACHUS Yepes
KOOPJIMHATHI BEKTOPOB.

8. BelpakeHHEe CMEIIaHHOT O IIPOU3BEIEHUS Yepe3
KOOpAMHATHI BEKTOPOB.

9. [Ipocreiinine 3a1a4u B KOOPAUHATAX: TJIOIIA/Ib
TPEYTOJIbHUKA, 00BEM TeTpadipa.

10. Crioco0bl 3a1anus MPSIMON Ha TIJIOCKOCTH.
VYpaBHEHME epBO CTENIEHN OTHOCUTENBHO X, V

KaK ypaBHEHHUE MIPSMOM.

11. OcoGeHHOCTH PACTIONOKEHUS TPSIMOi
OTHOCHUTENILHO CUCTEMBI KOOpJIMHAT Ha
IIJIOCKOCTH.

12. B3anMHO€E pacrooKeHue IByX NpsAMBIX Ha
II0CKOCTH. [Iy40oK npsimMBbIX.

13. Yron mexay npsiMbIMU Ha IUIOCKOCTH.
VYcioBre neprneHuKyJISpHOCTH IPSIMBIX.
14. PaccrosiHuE OT TOYKHU 10 HPSAMOI.
I'eomeTpuyecKkuii CMBICH 3HAaKa TpeX4JIeHa
ax+by+c.

15. CnocoOsI 3a1aHus INIOCKOCTH.
YpaBHEHHE MTEPBOM CTEIICHH OTHOCUTEIBHO
X,y,Z KakK ypaBHEHHUE IIOCKOCTH.

16. BzauMHoO€ pacronokeHue JByX IIOCKOCTEH.
ITy4ok mmockocTei.

17. OcobeHHOCTH PacTIONOKEHHS TUIOCKOCTH
OTHOCHUTEJILHO CUCTEMBI KOOP/IMHAT.

18. PaccTossHHEE OT TOYKH A0 MIOCKOCTH. 19,
I'eomeTpudeckuii CMBICI 3HaKa MHOIOUYJIEHA
ax+by+cz+d .

19. Yron Mexay TIoCKOCTSIMH. Y CITIOBUE
MEPIEeHIUKYJISIPHOCTH MIIOCKOCTEH.




Kon
WHIUKATOpPa

NuaukaTop 10CTHKEHUS
KOMIIETEHIIUHU

OrneHouHBIE CpPEACTBA

20. CriocoObl 3a1aHusI MPSIMOU B MPOCTPAHCTRE.
21. B3zaumHoe pacrioyio’keHHe JBYX MPSIMbIX B
IIPOCTPAHCTBE.

22. B3auMHOE€ pacroioKeHue npsMon U
IJIOCKOCTH.

23. Yros Mexly IpsIMBIMH B IIPOCTPAHCTBE.

24. Yroa Mexay npsiMoil U III0CKOCTHIO.

25. Dnnurc.

26. 'unepOona.

27. Ilapabomna.

28. IloBepXHOCTH BpalICHHUS.

29. Dnnuncoun.

30. I'umepOomoupl.

31. ITapaGomounsl.

32. Konyc BTOpOro nopsiaka.

33. llununapuyeckue noBepxHocTu. Llunuuaapsl
BTOPOTO MOPSAKA.

34. TIloctpoeHue H300paKEHUS TOBEPXHOCTH
BTOPOTO IMOpsAJKa IO €€ KaHOHUYECKOMY
YPaBHEHHUIO.

35. Merpuueckue u TOIOJIOTUYECKUE
IIPOCTPAHCTBA.

36. 'omeomoppu3MBI.

37. MHoroo0pasus.

38. Teopema Diinepa Jyisi MHOTOTPAHHUKOB.

39. Knaccudukarus TomoJorniecku MpaBUIbHbBIX
MHOTOTPAaHHUKOB

Ilpumepvr npakmuueckux 3a0anuii
Ilo meme Bexmopui
1. IlocTpoiiTe Ha IUIOCKOCTH  BEKTOPHI

a=(3:4), b=(-273), ¢=(1;3). Haiigure
UX JIMHEHHYI0 KOMOWHAIIMIO 3a+2b—5c¢
a) TeOMETPUUIECKH, 0) aHATUTHIECKH.
2. JlaHBI BEKTOPEI a= (— 3;0;4), b= (0;2;—3)
, ¢ =(2:1;3). Haiirn:
a) 3a—b+3c: 0) a-b, B) 5><l;,r) abc.
3. B tpeyromsunke ABC A(2;3), B(-41),
C(O;S) . Haiitu yrom Mexny meauaHoun
AM wu cropoHoii AB .

4. Haiitu MJIOIIAIb TPEYTOJIbHUKA,
MIOCTPOEHHOT'O Ha BEKTOPax
a=5i+2j—7k u b=3i+7k

5. Jlrobble 3 HEKOMIUIaHAPHBIX BEKTOpa
MO’KHO NPUHSATH 3a 0a3KC B MIPOCTPAHCTBE
V, . OOpasyroTr mu 0a3uc BEKTOPHI

a=1-1;2), b=(-11-2), c=(0;1;1)?
6. Haiitu BexTOp x, MIEPIEHAUKYIJISIPHBIN
Bektopam a =(23;-1) u b=(1,-2;3) u

yIOBJIETBOPSIIOIINN YCIIOBHIO




Kon

NuaukaTop 10CTHKEHUS

OrneHouHBIE CpPEACTBA

WHJIMKaTOpa KOMIETEHIINH
x(2i - j+k)=—6.
7. Jlanbl JIBE CMEKHBIE BEPILUNHBI
mapanmnenorpamva A(1;3;-3) , B(2;-5;5)
u Touka K (1;1;1) IIEPECEUCHUsI  €ro
JnuaroHasnen. Hailtu octanbHbIE BEPIIMHBL.
8. Haiitu [(a +5b— c)x (Sa + c)] (b - a), eciu
(axb)-c=-2.
IIo meme Jlunuu na nanockocmu. Ilosepxnocmu
1. IlocTpouTh KpHBYIO B IMOJIIPHOM CHUCTEME
V4
KOOpJIMHAT [0 TOYKaM ¢ maroM A@= )
p=4+2cos2p.

2. IloctpouTth KpuBble. YKa3aTh UX (OKYCHI,

JIUPEKTPUCHI, ACUMIITOTHI, SKCIIEHTPUCHUTET.
2 2
X
a) 2x=y2, 0) —+y—:1,
4 9
2
y XY
9 4

3. Hcnons3ysa mnapajielibHbId TMEPEeHOC
CHUCTEMBbI KOOPJMHAT, MOCTPOUTH KPUBHIE

a) x=1-,/1-y,

6) 4x>+y> +24x+2y+33=0.

4. Hanucatb KaHOHHMYECKOE YpaBHEHUE
9JUTHIICA, €Clu ero Oonbimas och paBHa 10, a
paccTosiHue MeXay GOKycaMH paBHO 6.

5. IlocTpouTh MOBEPXHOCTH

a) z=3—x,

2 2 2
X z
0) —+ RANNLEST
4 16 4
OIIK-8.2 Ucnonezyer  crenuanbublie | [Ipumephsie 3a0anus Ha peuieHue 3a0ay uz

Hay4HbIE 3HAHHUS JUIS
MOBBIILEHUS 3(PPEKTUBHOCTH
IeJaroru4ecKou
JESITEIbHOCTU

npogheccuonanbHol 001aCMU, KOMNIEKCHble
3a0anus

1. BolmonHUTh oOmepauy  HaJX BEKTOPaMH;
yCTaHABUTh JTMHEWHYTO 3aBUCUMOCTb
(HEe3aBHCUMOCTh) BEKTOPOB; HAWTH KOOPIMHATHI
BEKTOpa B  JIaHHOM  0asuce;  BBIYUCIUTH
CKaJIIPHOE, BEKTOPHOE, CMEIIaHHOE
NPOU3BEICHUSI BEKTOPOB W HCIIOJIb30BATh OSTH
IPOU3BEACHUS sl peIlIeHHs 3a1au.

2. CocTaBUTh ypaBHEHHE MPSMOI MO Pa3IUYHBIM
DJIEMEHTaM, OTIPENICITUTh B3aUMHOE PACIIOIOKEHHE
JIBYX TPSMBIX, HAWTH PacCTOSHHUE OT TOYKHU JI0
OpsSIMOM W PAcCTOSIHHE MEXIY IapauIeIbHBIMH
NpSMBIMHA, BBIYMCIUTHh  HANPAaBICHHBIA  yroi
MEXIY MPSAMBIMU.

3. CocTaBuTh ypaBHEHUS MPSIMON U MIOCKOCTH IO
Pa3IMYHBIM DJIEMEHTaM; OIPEACIHTh B3aNMHOE




Kon
WHIUKATOpPa

NuaukaTop 10CTHKEHUS
KOMIIETEHIIUHU

OrneHouHBIE CpPEACTBA

pacnoJIOKEHUE JIBYX NPSMbBIX, JABYX IUIOCKOCTEH,
MPSIMOM U MJIOCKOCTH; HAUTH PACCTOSHUE OT TOUKHU
0  IUIOCKOCTM U pacCTOSHUE  MEXIy
MapaJUIeIbHBIMM  IUIOCKOCTSIMH;  BBIYHCIIUTH
BEJIMUUHY YIJa MEXIy MNPSIMbIMU, IJIOCKOCTSIMH,
IIPSIMOM U TUIOCKOCTBIO.

4. Omnpenenutb BHUA OBEPXHOCTH BTOPOrO
nopsiika MO €€ KAHOHMYECKOMY YpPaBHEHMIO,
COCTaBUTb KaHOHHNYCCKUC YpaBHCHHA
HOBerHOCTeI)'I BTOpPOro Imnopsaaka, HCIIO0Jb30BaATb
METOJ| CEYEHUN JUId IOCTPOEHUS IOBEPXHOCTEN
BTOPOr0 TOpsAJKAa B IPSIMOYIOJBHOM CHUCTEME
KOOpAMHAT.

Iloozomoeka k nedazozuueckoil 0essmenbHoOCmu:
- pa3pabotarh ¢parMeHT ypOKa-TIpe3eHTAIlUU I10
TEME ...

- HOCTpOI/ITB MOJCJIb MHOFOFpaHHI/IKa. ..

- C TIIOMOIIBI0  IMNPUKIAJHBIX  I[IPOrpaMMm
IIPOJICMOHCTPHUPOBATH JIBHIKEHUE HA TJIOCKOCTH,

- IOCTPOUTH CCUCHUE TEJIa




XN B WD —

16.
17.
18.

19.
20.

21

24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.
41.
42.
43.
44.
45.
46.
47.
48.

Bonpocsl k 3k3ameny
Bextopsl. CioxkeHue 1 BBIYMTaHNE BEKTOPOB. Y MHOKEHUE BEKTOpA Ha YUCIIO.
JInHeliHas 3aBUCUMOCTh BEKTOPOB. ba3uc cucTtemMel BEKTOPOB.
KoopannaTsl BekTOpa B JaHHOM Oasuce.
Jlenenue oTpe3ka B JaHHOM OTHOILICHUHU.
CxkansipHO€ IPOU3BEIEHNE BEKTOPOB.
BexTopHoe npounsBeieHne BEKTOPOB. Y CJI0OBUE KOJUIMHEAPHOCTH.
CBolicTBa BEKTOPHOI'O IIPOU3BEICHHS BEKTOPOB.
CMmeniaHHOE IPOU3BEIEHUE BEKTOPOB.
CBolicTBa CMEIIAHHOTO IPOU3BEACHHS BEKTOPOB. Y CJIOBHE KOMILJIAHAPHOCTH.

. BelpaxxeHne BEKTOPHOI'0O IPOU3BEACHUS Y€pe3 KOOPAUHATEI BEKTOPOB.

. BelpaxxeHue cMemanHoro npou3BeAeHUs Yepe3 KOOPAUHATHI BEKTOPOB.

. Ilpocreiimne 3a1a4u B KOOpANHATAX: MJIOLIA/lb TPEYTOJIbHUKA, 00BEM TETpadapa.
. CrtocoObI 3aanust MPsIMOI HA TIOCKOCTH.

. YpaBHEHHE [IEpBOM CTENIEHN OTHOCUTEIIBHO X, ) KaK YPaBHEHHE IPSIMOM.

. OcobeHHOCTH PACIIOJIOKCHU A HpHMOﬁ OTHOCUTCIIbBHO CHUCTEMBI KOOPAHWHAT Ha

IUIOCKOCTH.

B3aumHoe pacrionoxeHue IByX NpsMbIX Ha INIOCKOCTH. IIy4ok mpsmbIX.

Yrois Mexay IpsAMBIMU Ha IUIOCKOCTHU. Y CJIOBUE MEPIEHAUKYIIIPHOCTH IPSIMBIX.
PaccrossHne oT TOYKM A0 OpsAMOM. l'€OMETpHUYECKMH CMBICI 3HAaKa TpexdsIeHa
ax+by+c.

CrocoObI 3a/1aHUSA TUIOCKOCTH.
YpaBHEHHE ITEPBOM CTENIEHN OTHOCHTEIBHO X, ,Z KaK yPaBHEHHE IIOCKOCTH.

. BzaumHoe pacnionoxkenue AByX miockocte. [Iydok miockocTei.
22.
23.

OCOOCHHOCTH PACTIOI0KEHUS TNIOCKOCTH OTHOCHTEIBHO CUCTEMbI KOOPIMHAT.
PaccTosiHre OT TOYKM 110 TUIOCKOCTH. | e€oMeTpHdYecKkuid CMBICI 3HAaKa MHOTOYJICHA
ax+by+cz+d.

YTroa Mexay IIOCKOCTSMU. Y CJI0BHE NEPIEHIUKYIISIPHOCTH INIOCKOCTEN.
CrniocoOpl 3a/1aHus IPSIMOM B IPOCTPAHCTBE.

B3aumHoe pacnionoxeHue JByX NpsMbIX B IPOCTPAHCTBE.

B3aumHoe pacronoxeHue npsiMoi U INIOCKOCTH.

VYrois Mexay IpsAMBIMU B IIPOCTPAHCTBE. YTOJ MEXAY MPSMOHN U INIOCKOCTBIO.
Dnurc.

l'unepOona.

[Tapa6omna.

[ToBepxHOCTH BpalieHUs.

Durncous.

['unep6onon sl

[Tapabomonmpr.

Konyc BTOporo nopsuxka.

Hunuaapudeckrne noBepxXHOCTU. LIMIMHPHI BTOPOro MOpsIKa.
[loctpoenne u300pakeHHs NOBEPXHOCTU BTOPOro MOPSAIKA MO €€ KAHOHUYECKOMY
YPaBHEHHUIO.

Kanonundeckue ypaBHEHHsI TOBEPXHOCTEW BTOPOIO NOPsIAKA.

Meron ceueHui.

[TunuHIpUyYecKne 1 KOHUYECKUE TIOBEPXHOCTH.

[loBepxHOCTH BpaleHus.

[psmonuHeitHbIe 00pa3yIolIe MOBEPXHOCTEH BTOPOTO MOPSIIKA
CBoiicTBa IEHTPAJILHOTO IPOEKTUPOBAHUS QUTYD

Omnpenenenre NpOEKTUBHOIO IPOCTPAHCTBA

Mojenu npoeKTUBHON MIOCKOCTH

[IpuHIIMTT TBOKMCTBEHHOCTH U TeopeMa [[e3apra

I'pynma npoeKTUBHBIX MpeoOpa3oBaHUi



49. IlpuMeHeHne NPOEKTUBHOM T€OMETPUH K PELICHUIO 3a]a4

50. OcHOBHBIE METO/IbI PEIIECHNUS 3a/1a4 Ha IOCTPOEHUE

51. [TapannenbHOE TPOEKTUPOBAHUE U €TI0 CBOKMCTBA

52. N3obpakeHue MIOCKUX U MPOCTPAHCTBEHHBIX (DUTYp B MapaieIbHON MPOSKIUU

53. AkcoHomeTpus

54. TlonHbIe U HEMOJIHbIE U300pAKEHUS

55. MeTrpurueckue U TOMOJIOTHYECKUE MTPOCTPAHCTBA

56. 'omeomopu3MbI

57. MHoroo6pa3us

58. Teopema Diinepa 11 MHOTOTpaHHUKOB. Kiaccudukamus TOMOJOTHYECKHA MPaBUILHBIX
MHOTOIPAaHHUKOB

0) Ilopsinok mpoBeeHUs] NMPOMEKYTOUHONH aTTeCTAlMHU, NMOKA3aTeJd M KPUTEpPHHU
OLICHUBAHUS:

[IpomexyTouHas arTecTanusi Mo JUCHUILUIMHE «['€oMeTpus» BKIIOYAET TEOPETUUYECKUE
BOIIPOCHI, TO3BOJISIOLINE OLEHUTh YPOBEHb YCBOCHUSI 00YUAIOIIMMUCS 3HAaHUH, U MPaKTHYECKUe
3aJJaHus, BBISABIIIONINE CTETIEHb C(OPMUPOBAHHOCTH YMEHHH M BIIaICHHUH, TPOBOIUTCS B (popme
JK3aMeHa.

DK3aMeH N0 JUCLUIUIMHE MPOBOJUTCS IO pe3ysibTaTaM OTBETa Ha OWJIET C ONpOCOM B
YCTHOM (hopMe 10 TaraM BIIOJIHEHUS.

IMoka3aTeu U KpUTEPUH OLEHUBAHHUS IK3aMeHa:

— Ha OLIEHKY «OTJM4YHO» (5 OamnoB) — oOydarouuiicss JEMOHCTPUPYET BBICOKUN YPOBEHD
c(OPMHUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CHUCTEeMAaTH4YecKoe M TIyOOKoe 3HaHue
y4eOHOro MaTepuaiia, CBOOOJHO BHINOJHSET IMPAKTHYECKHE 3aJaHus, CBOOOJHO OIEPHPYET
3HAHUSIMH, YMEHUSIMU, TPUMEHSET UX B CUTYalUsIX MOBBIIIEHHON CII0)KHOCTH.

— Ha OLEHKY «xopomo» (4 Oamia) — oOyyaroumuiicss IEMOHCTPHUPYET CpPEIHUN YpOBEHBb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAHWS, YMEHHS OCBOCHBI, HO MIOIYCKAaIOTCS
HE3HAYUTeNIbHbIE OIIMOKN, HETOUHOCTH, 3aTPyTHEHUS [IPU aHAJTUTHUECKUX ONEpallusiX, IepeHoce
3HAHWI U YMEHUN HA HOBBIE, HECTAH/IAPTHHIE CUTYAIUH.

— Ha OLEHKY «YyJ0BJETBOPHUTEJBbHO» (3 6ayuia) — oOyyarouuiicss JeMOHCTPUPYET HOPOTOBBI
ypOBEHb C(OPMUPOBAHHOCTH KOMIETEHIIMI: B X0JI€¢ KOHTPOJIbHBIX MEPONPUATUH JOMYCKAIOTCS
OIIMOKHU, TPOSBISETCS OTCYTCTBHE OTICNIbHBIX 3HAHWUW, yYMEHWId, HaBBIKOB, OOydYarOIIUCS
WCIIBITHIBACT 3HAYUTEILHBIC 3aTPYTHCHUS MPH OTNICPUPOBAHUH 3HAHUSMHU U YMEHUSMHU MPH HX
MEPeHOCe Ha HOBBIE CUTYALIUU.

— Ha OLIEHKY «HeY/JAOBJIeTBOPUTEJIBbHO» (2 6anna) — oOydarouuiics 1eMOHCTPUPYET 3HAHUS He
6omee 20% TeopeTHyecKoro MaTepuaa, JOMyCKaeT CyIeCTBEHHbIC OIIMOKH, HE MOYKET MTOKa3aTh
MHTEJJIEKTyalbHbIE HABBIKM PELICHHS MPOCTHIX 3a]1ay.

— Ha OLICHKY «Hey/10BJIeTBOPUTeIbHO» (1 6ayut) — 00yyaromuiicst He MOXKET IOKa3aTh 3HAHUS Ha
YPOBHE BOCIIPOM3BEACHUS U OOBSICHEHUSI HH(OPMAIIUU, HE MOXKET ITOKa3aTh WHTEIUICKTYaJIbHbIE
HaBBbIKU PELICHUS MPOCTHIX 3a/1a4.
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