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1. Koa v HaumeHoBaHMe HanpaBeHUsi NOAroTOBKMU:

44.03.05 MNMeparornyeckoe obpasoBaHue (C ABYMS NPOOUNISMU NOLTOTOBKN)

2. Mpocdunu noaroToBKM:

MaTtemaTtuka. MHdopmaTmka n nHdopMaunoHHbIE TEXHOOMMN B 0Opa3oBaHUn
3. Keanudmkaumsa BbinyCKHUKa: 6akanaep

4. dopma o6y4eHus: oYHas, 3a04Has

5. Kacheppa, oTBevarLwasn 3a peanmsaumio QUCLUNIIUHBI:

Kacpegpa ectecTBEHHOHaY4YHbIX 1 06LWeobpa3oBaTenbHbIX AUCUUNITUH
6. CoctaBuTenb nporpammbl: E.H. ConogoBHunkoBa, cTapLinm npenogaBsaTtenb

7. PexomeHpgoBaHa: Hay4yHo-meToanyecknm cosetom dunmana ot 04.07.2022 npoTo-

kon Ne 9
8. YuebHbin roa: OPO — 2024-2025 Cemectp: OPO -5, 6; 30 -6, 7

3P0 - 2024-2025, 2025-2026



9. Llenu n 3apgaum y4ye6HOM ANCLUUNIINHDBI:

Uenb yqeGHoﬁ AVNCUUNJTINHDbI — (bOpMI/IpOBaHI/Ie cnucremMmaTn3npoBaHHbIX 3HaHun B 00-
1aCth reomMeTpnum n ee OCHOBHbIX MeTO[O0B, obocHoBaHue I'IpVIKJ'IaLI,HOVI HanpasJieHHO-
CTn KypcCa reomeTpun, o3HakomMIieHne 6y,u,yu.|,ero yqyuTenda MmateMaTtukm C obwmmn noe-
AMU U NpuHUMNamMm, nexawmmm B OCHOBE reoMeTpun.

3apayum y4eO6HOM ANCLUUNIIUHDI:

— [JaTb NpeAacTaBfeHne 0 MecTe 1 posin reOMeTpUn B CUCTEME MaTEMATUYECKUX HAYK;
— [paTtb cTygeHTam 6a3oBble 3HaHUSA No reoMeTpun, Heobxoaumble B NpodeccnoHanb-
HOW OeATENbHOCTU y4YnUTENss MaTeMaTUKK;

— pa3BMBaTb HaBbIKN pPELLEHUS FTEOMETPUYECKMX 3a4ay, TOrMYeCcKoe MbILLSIEHNE;

— dopmmpoBaTh HaBblKM NPUMEHEHUS annapaTa reoMeTpun K peLleHnio 3agad B pas-
HbIX 06nacTax MmaTtemMaTUKN.

10. MecTo y4yeb6HOM AncUUNNUHBLI B cTpykType OOIT:

OucunnnuHa «leomeTpua» BxoauT B obssaTenbHyro 4vactb 65ioka b1 ducumnnuHbl
(mogynu), npegMeTHO-coaepXKaTernbHbIN MOy b.

[na ocBoeHua aucumnnuHbl «eomeTpusi» HEOOXOAMMbI 3HAHWUSA, YMEHWUS, HaBbIKM,
chOpMUpPOBaHHbLIE B X04e M3yvyeHuss gucumnnnuH «MaTtematmyecknin aHanmsy», «Anreb-
pa n Teopus yucen (c nMHenHon anrebpon)y». NaydeHne gaHHOW OUCUMNIIVHBI SBRSIETCA
Heob6XxoaMMOM OCHOBOW 4115 NOCNeayLWero 0CBOEHNA ANCUMNNH «[JucKkpeTHasa maTe-
MaTukay», « AneMeHTapHas mateMmaTukay.

Ycnosusa peanudaumm gucumnnuHbl gns nuy ¢ OB3 onpegensaTcsa 0CoGeHHOCTAMM
BOCMpUATMA y4ebHOM MHopMauum m ¢ y4eToM MHAMBMAYAIbHBIX NCUXOU3NYECKNX
0CODOEHHOCTEN.

11. MnaHunpyemble pe3ynbTaTbl O0OYy4YeHMA NO AucuunuHe/moaynio (3HaHuA,
YMEeHUsl, HaBblKU), COOTHECEHHbIEe C MNIaHUPYeMbIMU pe3yfibTaTaMu OCBOEHUS
obpa3oBaTenbHOM NporpaMmmMmbl (KOMNETEHUMAMN) U MHOUKATOpPaMU UX OOCTUXKe-
HUA:

HasBaHue komne-
Kog TEHLMM Koa(bl) UHankaTop(bl) MnaHupyemble pesynbTaTtbl 00y4eHus
3HaTb:
- OCHOBHbIE MOMOXEHUs aHanuTnye-
CKOW reomMeTpun Ha NIIoCKOCTU U B
NpPOCTPaHCTBE, OCHOBbLI TONONOMHU,
CnocobeH ocy- anddepeHunanbHON reoMmeTpun Kpu-
LLlecTBNATL Nea- HemoHcTpupyet BbIX Y NOBEPXHOCTEN;
rorm4yeckyto ges- crneumanbHble Hayy- | - CBA3b TEOPETUYECKNX OCHOB reoMeT-
OlK-8 | TenbHOCTb Ha Ol1K-8.4 | Hble 3HaHUA B COOT- puu C cogepkaHneM LLKOJIbHOro Kypca
OCHOBe cneumn- BETCTBYIOLLEN Npea- | MateMaTukm
anbHbIX HAYYHbIX mMeTHOM obnactu
3HaHUN BnapeTb:
- HaBbIKaMN MPUMEHEHUSA OCHOBHbIX
reomMeTpuyeckux ceBeeHUn B pasnmy-
HbIX pasgenax MaTeMaTU4ecKoro 3Ha-
HUS
CnocobeH ocBa- OemoHcTpupyet 3HaTb:
nBaTb 1 NCMNOMb- 3HaHWe OCHOB 0bLLe- | - OCHOBLI 0BLLETEOPETUYECKMX U NPO-
30BaTb Oa3oBble TEOpEeTUYECKUX U UMNbHbBIX AMCUMNNNH B 0O6beme, He-
MK-3 Hay4Ho- nK-3.1 NpodUbHbBIX ANC- ob6xooumom Ans pelueHns negaroru-
TeopeTuyeckue LUUMNIvH B 06beme, YeCKUX, METOANYECKMX U OpraHusaum-
3HaHWS 1 NpaKTu- HeobxoaMMoM Ans OHHO-yMpaBneHYecKMx 3agay; CBs3b
Yeckme ymeHus pelleHns negaroru- | TeopeTUyYeCcKMX OCHOB U TEXHONOTnYe-
no npeameTy B YecKux, MmeToauye- CKUX NPMEMOB Y4eBOHON ONCUMMIUHBI C




HasBaHune komne-

Kon TeHLUUU

Koga(bl)

WuaukaTtop(bl)

MnaHnpyemMble pe3ynbTaTbl 06y4YeHus

npodeccuoHarnb-
HOW AeATerbHO-
cTn

CKUX W opraHusauu-
OHHO-
ynpaBrneH4yeckmx
3agay

MK-3.2

[MprumeHsieT HaBbIKK
KOMIMJIEKCHOrO aHa-
n13a un cuctemaTu-
3aumm 6a3oBbIxX
Hay4Ho-
TeopeTU4eckux 3Ha-
HUIN NpegMeTHOWN
obnacTtn «Marema-
TMKa 1 nHcopmaTm-
Ka» ons peweHus
npodeccnoHarnbHbIX
3agad (B cooTBET-
CTBWUM C Nnpodunem u
YPOBHEM 06y4eHust)

cogepxaHvem npegMeTHon obracTtu
«Matematuka n nHpopmatumka»

YmeTs:

- aHanM3npoBaTb reoMeTPUYECKYHO
3agady, BblAensiTb AENCTBUS NO pe-
LLEHWNIO 3a4a4M 1 OCHOBHbIE 3Tanbl ee
pelleHns

12. O6bemM AMcuMNIIMHbI B 3a4eTHbIX eanHuuax/vyac. — 9/ 324 v.

®opMbl NPOMEXYTOYHOM aTTecTauumn: 3K3aMeH

13. TpyaoeMKoCTb No BuaAam y4ye6Houn paboTbl

o0
TpynoemkocTb
. Mo cemecTtpam
Bug yyebHow paboTbl B
cero
5 cemectp | 6 cemecTtp

AyanTopHble 3aHATUS 138 68 70
B TOM 4ucne: nekunmn 62 34 28
npakTuyeckune 76 34 42

CamocTtodartenbHas paborta 114 76 38
lMpomexyToyHas aTTecTaumnsa — ak3ameH 72 36 36
WToro: 324 180 144

390
TpyooeMKoCTb
. Mo cemecTtpam
Bug yuebHon paboTbl
Bcero
6 cemectp | 7 cemecTp

AyanTopHbIE 3aHATUS 38 20 18

B TOM 4Yncne: nekuunmn 18 10 8
npakTnyeckme 20 10 10
CamocTtodaTtenbHasi paborta 268 151 117

[MpomexyToyHas aTTecTaumnsa — ak3aMmeH 18 9 9
WUTtoro: 324 180 144




13.1. CopepxaHme ANCUUNIIUHbI

Peanusauus
pasgena
Ne | HaumeHoBaHue pasgena Ancumnin-
/n J CopgepxaHve pasgena AUCLUMNnHbI Hbl C NOMO-
LLbIO OH-
nawH-kKypca,
OYMK*
1. Nlekuum
Jlyun, HanpaeneHHble OTPeskn, IKBUMOMMEHTHblE OT-
pesku. BekTopsbl, NUHeNHbIe onepaumMmM Hag BeKTopamu
B NPOCTpaHCTBE, UX cBoWcTBa. ba3nc n koopanHaThl
BekTopa. KonnuHeapHble U KOMMMaHapHble BEKTOpbI. Kypc
1.1 | BekTopbl B NpocTpaHcTBe
Yron mexgy Bektopamu. CkansipHoe npousBegeHve B Moodle
BEKTOPOB, €ro reoMeTpuyeckun CMbICNT U CBOMWCTBA.
BekTopHOoe 1 cMmellaHHOe Npon3BedeHns BEKTOPOB, UX
reoMeTpu4eCcKNn CMbICIN U CBOMUCTBA.
CHCTEMB! KOOPAVHAT Ha AdduHHaga cuctema koopauHat. [leneHue oTpeska B
AaHHOM cooTHoweHun. [psamoyronbHas gekapToBsa Kypc
1.2 | nnNockocTU 1 B NpoCTpaH-
. cuctema koopauHart. NonspHble koopauHatbl. Metog B Moodle
KOOPAWHAT Ha MIIOCKOCTU M B MPOCTPaHCTBE.
PasnunyHble cnocobbl 3agaHus NPsSIMON Ha NITOCKOCTMU.
OOwee ypaBHeHne npsamoin. BsanmHoe pacnonoxeHue
1.3 | Mpsimasi Ha nnockocT I'IpS:IMOl7I: 3agaHHoOM ObLWMM ypaBHEHWEM, OTHOCUTESb- Kypc
HO ocei koopauvHaTt. B3ammHoe pacnonoxeHwe ABYX B Moodle
NPSAMbIX Ha NIOCKOCTU. PaccTosiHMe OT TOYKM A0 nps-
MOW. Yron mexay ABymMs NpsiMbiMin
PasnuyHble cnocobbl 3agaHusi MNOCKOCTU B NMpOCTpaH-
ctBe. OOLiee ypaBHeHMe MMOCKOCTU. YcrnoBue naparn-
nenbHOCTW BeKTopa nnockocTu. NccneposaHue obuyero
ypaBHeHUs MnockocTu. BaanmHoe pacnonoxeHve AByx
14 lMnockoctu n npsamMble MU TPEX NMocKocTen B NpocTpaHcTBe. PacctosiHue oT Kypc
’ B NPOCTpaHCTBE TOYKM A0 MIIOCKOCTW. Yron Mexay OBYMSi MOCKOCTAMMU. B Moodle
PaanuuHble cnocobbl 3agaHns NpsiMovi B MPOCTPaHCTBe.
B3aumHoe pacnonoxeHve ABYyX MpsIMbIX B NPOCTPaH-
cTtBe. B3aumHoe pacnonoxeHue npsMon WM MroCKOCTW.
Yron mexagy npsiMomn 1 MIOCKOCTbIO.
Onnunc, runepbona, napabona. KaHoHwyeckue ypas-
15 KpvBble BTOporo nopsifka | HeHust KpuBbiX BToporo nopsgka. OOllee ypaBHeHue Kypc
' Ha NIocKoCTH KpvBOW BTOpOro nopsigka Ha nnockoctu. Knaccuduka- B Moodle
LIMS KpMBLIX BTOPOro nopsigka.
pynnbl npeobpa3oBaHuin NNOCKOCTW. [BUXEHUs Mroc-
16 MpeobpasoBaHus noc- koctu. Mopobusa nnockoctu. pynnbl Npeobpa3oBaHWi Kypc
' KOCTW M MPOCTPaHCTBa npocTpaHcTBa. [BwkeHua npocTpaHcTBa. [logobus B Moodle
NPOCTPaHCTBa.
lMoBepxHoOCTK BpaleHus. LiunuHgpuyeckmne nosepxHo-
MOBEPXHOCTM BTOPOO ctn. UnnuHppsl BTOpOro nopsiaka. KoHun4yeckne no- Kypc
1.7 BepxHocTu. KpyroBon koHyc. CeuyeHus KpyroBoro KOHy-
nopsigka ; _ B Moodle
ca. Onnuncova. vnepbonounabl: OAHOMOMOCTHBIN 1
OBYNonocTHeln runepbonongel. MNapabonongpl.
VcTopuyeckun acnekt, npegmeT Tononormm u cgepa
€€ npumeHeHus. Tononornyeckne CTPyKTypbl, TONOMO-
rmyeckme npocTpaHcTBa M noanpocTpaHcTBa. OTKpbI-
18 | 3nements Tononomnmm Tbi€, 3aMKHYTbIE MHOXECTBa. Tononorusa, vHAyuMpo- Kypc
BaHHas MEeTPUKOW. BHyTpeHHWe, BHELUHWEe W rpaHuy- B Moodle
Hble Touykn. HenpepbiBHble OTOOpPaXeHUss N romeo-
Mopdnambl. OTAENMMOCTb, KOMMaKTHOCTb, CBSA3HOCTb.
Tononoruyeckne NoBepPXHOCTHU.
MoHATMe kpuBOW, 3adaHve KpuBOW. Magkue Kpusble.
19 OndbdepeHumnansHas KacatenbHas K kpuBoW. [InuHa KpmBOW, ecTecTBeHHas Kypc
’ reomMeTpusi KpMBbIX napameTtpusaums kpueon. Penep ®pene. Popmynbl B Moodle

®peHe. KpuBun3Ha v Kpy4eHne KprMBOW.




Peannsavuus

pasgena
Ne HanmeHoBaHue pasgena Ancunnnm-
/n ACLIANIMHBI CopepxaHve pasgena gUCLMNNHbI Hbl C MOMO-
LU0 OH-
nanH-kypca,
OYMK *
[MoHATHe noBepxHOCTKM, 3agaHWe nosepxHocTu. [naa-
Kne nosepxHocTn. KacatenbHas NNockoCcTb M HOpMarb
ndbchepeHLmansHas K noBepxHocTu. [lepBas M BTOpas KBagpaTU4Hble Kypc
1.10 . | doopMbl noBepxHOCTU. HopmanbHas KpvBM3Ha Ha No-
reomeTpusi MNOBEPXHOCTEN B Moodle
BepxHOCTW. [MnaBHble KpuBM3HbI. [lonHas u cpeaHss
KpMBM3HA MOBEPXHOCTU. [1OBEPXHOCTM MOCTOAHHOM
KpyBU3HbI. MMHUManbHbIE NOBEPXHOCTH
2. MpaKTnyeckune 3aHaATUA

JInHenHble onepaunn Hag BeKTOpamMu B MPOCTPaHCTBE,
ux csownctea. basuc n koopamHaThl BekTopa. KonnuHe-
apHble 1 KOMMMnaHapHble BEKTOPLI. YTomn Mexay BeKTO-

2.1 | Bekropsl B npocTpaHcTee pamu. CKansijoe Npou3BeAeHe BEKTOpOB, ero reo- Kypc
MeTPUYECKUI CMbIC U cBocTBa. KoopanHaTbl BEKTO- B Moodle
pa B npocTpaHcTBe. BekTopHOe 1 cmellaHHoe npowus-

BEJEHNS BEKTOPOB, WX TEOMETPUYECKUA CMbICNT W
CBOWCTBA.
Cuctembl KoopauHaT Ha [eneHvne oTpeska B AaHHOM COOTHOLLEHUU. Popmynbl KvDG

2.2 | NNOCKOCTM M B NpOCTpaH- | npeobpa3oBaHnsa koopauHaTt. [onspHble koopauHaThI. 5 M):)po dle

cTBE MeToa koopauHaT Ha NIIOCKOCTM M B MPOCTPaHCTBE.
PasnnyHble cnocobbl 3agaHus NPsSIMON Ha NITOCKOCTMU.
OOwee ypaBHeHne npamoin. BsaumHoe pacrnonoxeHue

2.3 | Mpsimasi Ha NockocTy npﬂmoﬁ: 3afaHHON OOWNM ypaBHEHUEM, OTHOCUTENb- Kypc
HO ocei koopauvHaTt. B3aMmHoe pacnonoxeHwe ABYX B Moodle
NPSAMbIX Ha NIOCKOCTU. PaccTosiHMe OT TOYKM A0 nps-

MOW. Yron mexay ABymMs NpsiMbiMin
PasnuyHble cnocobbl 3agaHusi NAOCKOCTU B NMpOCTpaH-
ctBe. O6Liee ypaBHEHMe MMOCKOCTU. YcrnoBue naparn-
nenbHOCTW BeKTopa nnockocTu. NccneposaHme obuiero
ypaBHeHUsa nnockoctu. BaanmHoe pacnonoxeHue AByX
24 NnockocTu n npsimble N TPEX NMOoCKOCTEN B NpocTpaHcTBe. PacctosiHve oT Kypc
' B NPOCTpaHCTBE TOYKM [0 MAOCKOCTU. Yron Mexay ABYMsi NMIIOCKOCTSMMU. B Moodle
PasnuuHble cnocobbl 3agaHnst NpsiMov B MPOCTPaHCTBe.
B3avmHOe pacnonoxeHve ABYX NPsiMbIX B MPOCTPaH-
ctBe. B3aumMHoe pacnonoxeHue NpsaMon U MNSIOCKOCTMU.
Yron mexagy npsiMon 1 MroCKOCTbHO.
Onnunc, rvnepbona, napabona. KaHoHwyeckue ypas-
25 KpvBble BTOporo nopsifka | HeHust KpuBbiX BToporo nopsgka. O6uiee ypaBHeHue Kypc
' Ha NIocKoCTn KpvBOW BTOpOro nopsiaka Ha nnockoctu. Knaccuduka- B Moodle
LIS KpMBLIX BTOPOro nopsigka.
lMoBepxHoOCTK BpalleHus. LiunuHgpudeckme noBepxHo-
MOBEPXHOCTH BTOPOTO ctn. UnnuHgpel BTOpOro nopsAaka. KoHuuyeckue no- Kypc
2.6 BepxHocTu. KpyroBon koHyc. CeyeHns KpyroBoro KOHy-
nopsigka . . B Moodle
ca. Onnuncoua. [wnepbonovabl: OQHOMOMOCTHBIN
M OBYNONOCTHbIV runepbonoungpl. MNapabonongbl.
VcTopuyeckun acnekt, npegMeT U 3agadvv TOMONOrmu.
Tononornyeckne CTPYKTypbl, TOMOMOrMYeckmne npo-
CTpaHCTBa U nognpocTpaHcTBa. OTKPbIThIE, 3aMKHYTbIE KvDG

2.7 | OnemeHTbl TONonorMu MHOXecTBa. BHyTpeHHME, BHELLIHME U TPaHUYHbIE TOY- 5 M):)podle
Kn. HenpepbiBHbIE OTOGpaXeHs 1 roMeoMopur3mbl.
OToenMMocTb, KOMMAKTHOCTb, CBA3HOCTb. Tononoru-

YecKne NoBEPXHOCTM.
MoHATWe KpuBOW, 3agaHue KpuBOW. [Magkue Kpusble.
28 OundbdepeHumansHas KacatenbHas k kpvBoW. [nuHa KpuBOW, eCTeCTBeHHas Kypc
‘ reomeTpusi KpUBbIX napameTpusauusa kpuso. Penep ®peHe. Dopmyrnbl B Moodle

DpeHe. KpuBur3Ha 1 KpyYeHUe KpUBOWN.




Peannzauns
pasgena
Ne | HammeHoBaHwue pasgena c Avcumnin-
ofepXxaHue pasgena aUCLMNINHbI Hbl C MOMO-
n/n ANCUUNINHBI
LLbHO OH-
nanH-kypca,
QYMK *
lMoHATME MOBEpPXHOCTM, 3agaHue MoBepxHocTu. [naa-
Kne nosepxHocTn. KacatenbHas NNockoCcTb M HOpMarb
29 OncbdepeHumnansHas K noBepxHocTu. [lepBas M BTOpas KBagpaTU4Hble Kypc
’ reomeTpust MNOBEPXHOCTEN | hopMbl MOBEPXHOCTU. HopmanbHas KpuBM3HA Ha no- B Moodle
BepxHOCTWU. [MnaBHble KpuBU3HbI. [lonHas u cpeaHss
KPUBM3HA MOBEPXHOCTM.
13.2. Tembl (pa3aenbl) AUCUUNIIUHBLI U BUAbI 3aHATUN
opO
Ne HanmeHoBaHue pasgena Buab saHaTUi (qacocB;)
n/n OVCUMMINHBI JNlexuun | Mpaktnyeckne | JlabopaTopHbie aMO;;%ZTTZ”bHaH Bcero
5 cemecTtp
1. | Bektopbl B NIpOCTpaHCTBE 8 6 0 12 26
5 CucteMbl kKoopauHaT Ha 6 6 0 12 24
NIOCKOCTU N B MPOCTPAHCTBE
3. Mpsimasi Ha NIOCKOCTU 4 6 0 14 24
4 MnockocTu 1 NnpsimMble 6 10 0 18 34
B NPOCTpaHCTBE
5 KpwuBble BTOporo nopsiaka 6 6 0 14 26
Ha NII0CKOCTU
6. MpeobpasoBaHUs NIIOCKOCTH 4 0 0 6 10
M NPOCTPaHCTBA
OK3ameH 36
Bcero B 5 cemectpe: 34 | 34 0 76 180
6 cemecTp
7 lMoBepxHOCTN BTOPOro Mo- 6 8 0 8 22
psigka
8. OneMeHTbl Tononornm 8 10 24
OndpdepeHumansHasg reo- 12 10 30
METPUS KPMBbIX
10. ,ﬂwcpcpepeHumaanaﬂvreo— 8 14 0 10 32
METPUsi MOBEPXHOCTEN
OK3ameH 36
Bcero B 6 cemecTpe: 28 42 0 38 144
NT1oro: 62 76 0 114 324
390
Ne HanmeHoBaHue pasgena Buab sanaTii (qacog)
n/n OUCLUNNUHBI JNexuun | Mpaktnyeckne | JlabopaTopHbie amo;;%;g;nwaﬂ Bcero
6 cemecTp
1. | BekTophbl B NpocTpaHCcTBE 2 2 0 18 22
2 CucTeMbl kKoopauHaT Ha 0 0 0 18 18
NMOCKOCTU U B MPOCTPAHCTBE
3. | MNpsamasa Ha nnockocTn 2 2 0 26 30
4 MnockocTu 1 NpsimMble 4 4 0 45 53
B NPOCTpaHCTBE
5 KpuBble BTOporo nopsiaka 5 5 26 30
Ha NII0CKOCTH
6. | lNMpeobpasoBaHUsA NIIOCKOCTH 0 0 18 18




Ne HaunmeHoBaHue pasgena Bupel sansTuit (qacog)
n/n ONCUMMINHBI Jlekumn | MpakTudeckue | JNlabopaTopHbie aMOETa%TTanHaﬂ Bcero
W NPOCTPaHCTBA
OK3ameH 9
Bcero B 6 cemecTpe: 10 | 10 | 0 | 151 180
7 ceMecTp
[MoBepxHOCTM BTOPOro no- > > 0 o5 29
psiaka
8. | OnemeHTbl TONONIOMNN 2 2 0 30 34
OnddepeHuymnaneHas reo- > 3 0 30 35
MEeTPUS KPMBbIX
10. D,Mq)q)epeHumaanaﬂvreo- > 3 0 32 37
MEeTPUsi MOBEPXHOCTEN
OK3ameH 9
Bcero B 7 cemecTpe: 8 10 0 117 144
| Woro: 18 20 0 268 324

14. MeToan4yeckune ykasaH1MAa Ansa odyvarowmxcsa no 0CBOEHUIO AUCLUNIIUHDI
MpucTtynas K n3yvyeHuto yyebHon AnCUMNIIMHLI, LenecoobpasHo 03HaKoMUTLCA ¢ pabo-
Yyen NPoOrpamMMon AUCUUNIINHBI, SNEKTPOHHbLIM BapuaHT KOTOPOM pasMellEéH Ha canTe
B BI'Y.

3HaHMe OCHOBHbIX MOMOXEHW, OTPaXeHHbIX B paboyen nporpamme AUCLMNIIUHLI, NO-
MOXeT obyyalLwmmcss OpUeHTUpoBaTbLCA B M3y4aeMOM Kypce, OCO3HaBaTb MEeCTO WU
pofib U3ydaemMon OUCLUMNIIMHBI B NOAroTOBKe ByayLiero BbiNyCKHUKA, CTPOUTL CBOKO pa-
60Ty B COOTBETCTBMM C TPEOOBaHUSMU, 3aSTIOXKEHHBIMU B NporpaMmme.

OCHOBHbIMK (hOpMaMK KOHTAKTHOM paboTbl MO AUCUUNIANHE SABMAIOTCS NEKUMM U npak-
TUYECKNE 3aHATUA.

MogrotoBka K NpakTUY4ECKUM 3aHATUSIM BeeTCs C ONopon Ha TeopeTUdecKnin matepu-
an nekuun. B xoge noaroToBKM K MPAaKTUYECKUM 3aHATUMAM HeobXoaMMO M3Yy4uTb OC-
HOBHYIO NuUTepaTypy, O3HAKOMUTbLCA C LOMNOSIHUTENbHOW nuTepatypon. Kpome TOro,
cnegyet u3yynTtb 06pasubl BbINOSTHEHWS 3a4a4y U ynpaxXHeHWn (ecnn Takue npegycmoT-
PEHbI).

Mpyn noAroToBKe K MPOMEXYTOYHOM aTTecTtaumm HeobXxoanMMO NOBTOPUTL NMPOMAEHHbLIN
mMaTepuarn B COOTBETCTBMM C y4ebHOM nporpaMmmon, NpMMepHbIM NepeyHemM BOMPOCOB,
BbIHOCSLLMXCA Ha 3K3aMeH. PekoMeHayeTcs MCnosib3oBaTb KOHCMEKTbI NEKUNA U NCTOY-
HWKW, NepeyvncrieHHble B Crucke nuTtepaTypbl B paboyen nporpamme OUCUMNNAWHBI, a
TaKKe pecypcbl 3NEKTPOHHO-OMBNNOTEYHBIX CUCTEM.

15. Nepe4yeHb OCHOBHOM U AONOJSIHUTENILHOW NUTEpPaTypbl, PECYPCOB MHTEPHET,

HGOﬁXOAM MbIX AnA oCBoeHunsa aNCuuniinHbI
a) OCHOBHas nuTeparypa:

Ne

MNCTOYHMK
n/n

1 | AtaHacsH J1.C. 'eomeTpus: yyeb. noc.: B 2-x 4. Y.1.- 2-e n3g., ctep.- M.: KHOPYC, 2011

2 | AtanacsH J1.C. l'eomeTpusi: yueb. noc.: B 2-x 4. Y.2.- 2-e naa., crep.- M.: KHOPYC, 2011

3 AtaHacsH C.J1. u gp. C6opHUK 3agay no reomeTpuu: y4eb. noc. ans ctyn. 3-4 KypcoB NeaBy30B: B
2-x 4. 4.2.- M.: Bkemo, 2008

Kysosnes, B. I'1. Kypc reomeTpumn: anemeHTbl Tononornn, AnddepeHumnansHas reomeTpusi, OCHO-
BaHUs reomeTpum : yuebHoe nocobue / B. . KysoBnes. — Mockea : duamatnur, 2012. — 207 c. :
4 | cxeMm., un. — Pexxum goctyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=275554 (gaTta obpaiieHus: 06.05.2022). —
Bubnuorp. B kH. — ISBN 978-5-9221-1360-1. — TeKCT : 9MEeKTPOHHbIN.

Pawesckun N.K. Kypc anddepeHumnansHon reometpun: yuebHuk.- 5-e nag., ncnp.- M.: Usg-so
JIKW, 2008



https://biblioclub.ru/index.php?page=book&id=275554

©0) gononHUTenbHasa nuTeparypa:

Ne

McTOYHMK
n/n

UnbuH, B. A. AHanutnyeckasi reomeTpms : ydebHuk / B. A. VinbuH, 3. I'. To3HsK. — 7-e 13g., cTtep. —
Mocksa : ®uamatnuT, 2009. — 224 c. — (Kypc BbICLLE MaTeEMATUKN U MaTeMaTUYECKON OU3NKN.

6 | Bbin. 3). — Pexxum gocTtyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=82797 (aata obpaweHus: 06.05.2022). — ISBN
978-5-9221-0511-8. — TeKCT : 9NIEKTPOHHbIN.

7 | Kucenes A.l. l'eomeTpus: MNMnanmmeTtpus. Ctepeometpusi: y4eb.- M.: duamatnut, 2009

KysbmuH, C. I'. F'eomeTpus: annunc, runepdona n napabona : yuebHoe nocobwue : [16+] /

C. I'. KyabMuH ; OmckniA rocygapCTBEHHbIN Negarorndeckun yHnsepceuteT. — Omck : OMCKUI rocy-
8 | mapcTBeHHbIN TexHnYeckun yHnsepeuteT (OMITY), 2022. — 92 c. : un. — Pexxum goctyna: no nog-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=688026 (naTa obpalueHus:
06.05.2022). — bubnuorp.: c. 91. — ISBN 978-5-8268-2320-0. — TEKCT : 3NEKTPOHHbIN.

MuwweHko, A. C. KpaTkuii kypc anddepeHumnansHon reomeTpumn n Tononorum : y4ebHuk /

9 A.C. MuwwieHko, A. T. domeHko. — Mockaa : duamatnut, 2004. — 300 c. — Pexum goctyna: no noa-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=69322 (gata obpaiieHus:
06.05.2022). — ISBN 978-5-9221-0442-5. — TEKCT : 3NEKTPOHHbIN.

10 | lMNoropenos A.B. l'eomeTpus: y4eb. noc. gns By3oB.- M.: Hayka, 1984

B) MHOPMAaLMOHHbIE 3MEeKTPOHHO-06pa3oBaTesibHbIe PecypChbl:

Ne

NcTouHmK
n/n

OneKTpoHHO-6nbnNuoTeyHas cuctema «YHuBepcuTeTckas oubnuoTteka online» -
11 e
http://biblioclub.ru/.

16. MNMepeyeHb y4eOHO-MeTOQUYECKOro obecnevyeHus AN CamMoOCTOATENbLHOWN pa-
00ThbI

Ne

NcTouHnk
n/n

Actawosa, WN.B. N'eomeTpusa n Tononoruns: y4ebHo-metoamdeckuin komnnekc / U.B. Actawiosa,

1 B.A. HukuwikuH. - 4-e n3g., ucnp. n gon. - Mocksa : EBpasniickuin oTkpbITbin UHCTUTYT, 2011, - 258
C. - ISBN 978-5-374-00489-2 ; To ke [OneKTpoHHbIV pecypc]. —

URL.: http://biblioclub.ru/index.php?page=book&id=90953 (06.05.2022).

beknemuwwes, [1. B. Kypc aHanutnyeckom reomeTpmm 1 NIMHENHOM anrebpbl : y4eOHUK /

> [. B. beknemuwes. — 12-e nsg., ucnp. — Mocksa : duamatnut, 2009. — 309 c. — Pexxum goctyna:
no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=83040 (gaTa obpaLleHus:
06.05.2022). — ISBN 978-5-9221-0979-6. — TEKCT : 3NEKTPOHHbIMN.

Kykos, [1. A. AHanuTuyeckas reoMeTpusi U NuHerHas anrebpa: mogynb 1. AHanuTu4eckas reo-
meTpus : yuebHoe nocobue : [16+] / O. A. XKykoB ; KOxHbI dheaepanbHbI yHUBEpcUTET. — POCTOB-
3 Ha-AoHy ; TaraHpor : KOxHbI heaepansHbll yHuBepceuteT, 2017. — 42 c. : un. — Pexxum goctyna:
no nognucke. — URL: https://biblioclub.ru/index.php?page=book&id=570752 (gata obpalyeHus:
06.05.2022). — brubnuorp. B kH. — ISBN 978-5-9275-2580-5. — TEKCT : 9NEKTPOHHBIN.

Moropenos, A. B. IuddepeHumnansHas reomeTtpusa / A. B. MNMoropenos. — N3g. 6-e, ctepeoTtun. —
4 Mocksa : Hayka, 1974. — 176 c. — Pexxum gocTtyna: no nognucke. —

URL: https://biblioclub.ru/index.php?page=book&id=495793 (aaTta obpawieHus: 06.05.2022). —
TeKCT : 3NEeKTPOHHbIN.

Cusbin, C. B. llekummn no aHanutuyeckon reomeTpum : yuebHoe nocobue / C. B. Cusbin. — Mocksa :
5 ®usmarnumt, 2021. — 254 c. : un., Tabn., cxem. — Pexum goctyna: no nognvcke. —

URL: https://biblioclub.ru/index.php?page=book&id=687742 (aata obpaiieHus: 06.05.2022). —
ISBN 978-5-9221-1925-2. — TeKCT : 9N1EKTPOHHbIN.

Cusbini, C. B. lNlekummn no guddepeHumanbHon reomeTpum : y4ebHoe nocobue / C. B. Cnsbin. —

6 Mocksa : duamatnuTt, 2007. — 376 c. — Pexxum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=69328 (nata obpawerus: 06.05.2022). — ISBN 978-
5-9221-0742-6. — TEKCT : 3NEKTPOHHbIN.

17. O6pasoBaTenbHbleé TEXHONOINMU, UCMOSib3yeMble NpU peanusauuum y4ebHOMN
OUCLMNINHBbI, BKIMOYaa AUCTaHUUOHHbIe obpasoBaTenbHble TexHonoruu (AOT),
3NneKTpoHHoe oby4yeHue (J0), cmewwaHHOe OOy4YeHue):

Mpn peanuszaumm OUCUUNIIMHBI MNPOBOAATCA pPasnuyHble TUMbl NEKUUA: NeKums-
BM3yanu3auus, nekuus ¢ octaHoBkamMu, npobnemHas nekumsa. NpakTtudeckue 3aHATUA



https://biblioclub.ru/index.php?page=book&id=82797
https://biblioclub.ru/index.php?page=book&id=688026
http://biblioclub.ru/
http://biblioclub.ru/index.php?page=book&id=90953
https://biblioclub.ru/index.php?page=book&id=83040
https://biblioclub.ru/index.php?page=book&id=570752
https://biblioclub.ru/index.php?page=book&id=495793
https://biblioclub.ru/index.php?page=book&id=687742

npegnonaratT akTUBHYIO OeATENbHOCTb 0By4valowmxca no aHanuay M3y4yeHHoOro maTte-
puana u NPUMEHEHNI0 ero Ha rnpakTuke.
Mpn peanusaumm OUCUUNIIMHBI UCMONBL3YHOTCA UH(POPMALMOHHO-CNPaBOYHbIE CU-
cTeMbl 1 npodeccuoHanbHble 6a3bl AaHHbIX:
—HayuyHas anektpoHHas 6ubnunoteka eLIBRARY.RU — http://elibrary.ru/

—WHdopmaumnoHHan cuctema «EaomHoe OkHO goctyna kK obpasoBaTernibHbIM pecyp-

camy http://window.edu.ru/

—depneparnbHbin LeHTp NMHpOpMaLNOHHO-06pasoBaTeNbHbIX pecypcos -

http://fcior.edu.ru

—OnNeKTPOHHO-6MbnnoTeyHaa cucrtema

http://biblioclub.ru/

«YHuBepcuteTckaa O6ubnuoteka online» —

18. MaTepumanbHO-TeEXHUYECKOe obecneyeHne AUCLUUNIUHDI:

MporpammHoe obecneyeHue:

—-Win10 (nnu Win7), OfficeProPlus 2010
—6paysepbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—STDU Viewer version 1.6.2.0
-7-Zip

MynbTumeauiHoe obopyaoBaHue (NPOEKTOp, HOYTOYK MM CTaUMOHAPHbIN KOMMbIOTEP,

3KpaH).

19. OueHouYHble cpeacTBa ANA NPoBeAeHUA TeKyLen U NPOMEeXYTOYHOM aTTecTa-

umu

MopsaoK OLEHKM 0CBOeHUst oBydalowmmuncst y4eGHOro MaTepuana onpegenseTcs coaepXxaHuem cneay-

OLWKMX pasgenos gucunninHbl:

HaumeHoBaHwue pa3sge- WHankaTop goctu-
Ne KomneTeH-
a/n na gucumnnunHbl (Mo- s YKEeHUs1 KomneTeHx- OueHouHble cpeacTBa
Aynsi) Lym
1 BekTtopbl B npocTpaH- Or1K-8, OrlK-8.4, NK-3.1, 3agaHusa ons caMocTosATeNbHOW pa-
" | cTBE MK-3 MK-3.2 0OThI
> nCJ_ngsgACI:MKO?APﬂgHa; Fﬁ Or1K-8, OrlK-8.4, NK-3.1, 3agaHusa onsa caMmoCcToATeNbHOW pa-
' P MK-3 MK-3.2 6oThbI
CTpaHCcTBe
3 MosiMasi Ha MAOCKOCTH Or1K-8, OlK-8.4, MNK-3.1, 3agaHusa onsa caMmoCcToATeNbHON pa-
| 'R MK-3 MK-3.2 60Tl
lMnockocT u npsamble Orl1K-8, Orl1K-8.4, INK-3.1, Sananua ans CaMOCTOﬂTeanOM, pa-
4, 00TbI, 3a4aHMsa s KOHTPONbHOW pa-
B NPOCTpaHCcTBE MK-3 MK-3.2 60ThI
5 KpuBble BTOpOro no- Or1K-8, OrK-8.4, NK-3.1, 3a0aHNS ONS KOHTDOMBHOI DABOTHI
" | pagka Ha niiocKocTU MK-3 MK-3.2 A A P P
6 MpeobpasoBaHusa nnoc- Or1K-8, OrK-8.4, NK-3.1, 3amaHIe HA COCTABMEHNS FHOCCADNS
" | KOCTM 1 NpoCTpaHCcTBa MK-3 MK-3.2 A P
7 [MoBepxHOCTM  BTOPOro Or1K-8, OrK-8.4, NK-3.1, 3a0aHNS ONS KOHTDOMBHOI DABOTHI
" | nopsinka MK-3 MK-3.2 AdHAA A P P
OrK-8, OrMK-8.4, MK-3.1, 3agaHua ons caMoCTosATENbHOW pa-
8. | OnemeHTbI TOMOMNOrMN 00Tbl, 3aaHNe Ha coCcTaBNeHus rnoc-
MK-3 MK-3.2
capusi
OnddepeHumansHasa Or1K-8, OlK-8.4, MNMK-3.1, Sapanus Ans KOHTPONbHOA paBoTel,
9. TEeCTOBble 3afaHusl, BOMNPOChI AJ1s
reomMeTpusa KpmBbIX MK-3 MK-3.2
TEopeTU4ecKoro onpoca
AvdbdpeperinantHas Or1K-8, Orl1K-8.4, MNK-3.1, 3agaHusa onst KOHTPObHON paboThl,
10. | reomeTpus  NOBEPXHO-
crein MK-3 MK-3.2 BOMPOCHI 419 TEOPETUYECKOrO onpoca

MpomexyToyHas aTTecTaums: ak3aMeH

[MepeyvyeHb BONPOCOB K 9K3aMeHY



http://elibrary.ru/
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20 TunoBble OLEHOYHbIe CpeacTBa U MeToAuYecKMe MaTtepuansl, onpeaensroLwme
npoueaypbl oueHUBaHUsA

20.1 TeKyLUMI KOHTPOJIb YCNEBAaeMOCTH

KoHTponb ycneBaeMoCTM MO AWUCUMMIIMHE OCYLLIECTBNSAETCA C MOMOLLbIO CrieayrLlmMX OLEHOYHbIX
CpencTB: 3aJaHui Anis CaMOCTOATENbHOW paboThl, 3adaHuUn A5is KOHTPONbHOW paboThbl, TECTOBLIX 3a4a-
HWIA, BOMPOCOB A8 TEOPETUYECKOro Onpoca, 3agaHnus Ha CocTaBneHWe rnoccapusi.

20.1.1 3agaHua gns caMmocCToATeNIbHOM paboThbl

Tema: BekTopbl B NnpocTpaHCTBe

[aHbl BEKTOpbI d, B, ¢. HeoGxoanmo: a) BblYMCNUTL CMELLaHHOE NPOU3BEAEHNE STUX BEKTOPOB; 6) HalTu
MOOYfb BEKTOPHOrO MPOU3BEAEHMS; B) BbIYUCIUTL CKanspHOE MpouM3BedEeHME BEKTOPOB b, 2¢;
r) npoBepuTb, GyayT N KOMNUHeapHbl UM OpPTOroHanbHbl BEKTOPLI d,C; 4) NpoBepuTb, ByayT nu Kom-
nnaHapHbl BEKTOpb! @, b, ¢.

BapuaHTbl 4aHHbIX:

-

1. d=20—2j+kb=—]+3ké=30+]—2k
2. d=1—j+5kb=20—]+3ké=—-30+]—2k
3. d=i+j+kb=21-2]—ké=—-T+2]+2k
4. d=1—]+5kb=21—ké=—20+2) — 10k

Tema: MonapHble KOOPAMHATBLI HA NJIOCKOCTYU
BapwuaHrT 1.

1. W306pasnTe B NONSPHON CUCTEME KOOPAMHAT TOUKM A (2; E)B (1; 5?”) ,C G g) ,D (—3; —g).
2. 3anuLuTe AeKapTOBbI KOOPAUHATBLI TOYEK A (1; E)B (\/7; 3—”),C (5; g)D (3; —g)

4
3. HangunTe nonsipHble KOOpAMHATHI BEPLUUH U TOYKM NEepecedeHns anaroHanen eaMHNYHoro KkeagpaTa,

NPUHAB 3a Ha4vano KoopauHaTt OoAHY M3 ero BepLlunH, a 3a NONAPHYK OCb — CTOPOHY, KOTOpaa npoxoaut
yepes Bbl6paHHyPO BEPLUNHY.
T 2

4. Hangute nonsipHble KOOpAMHATbl TOYEK, CUMMETPUYHBLIX TOYKaM M(l 4),N(—

> —%) OTHOCUTESBHO:
a) nongpHon ocu; 6) Ha4Yana KoopAuHar.

BapuaHT 2.

1. V3obpasuTe B NonsipHOM cuctemMe KoopamHaT Touku A (3; E)B (5; 7?”) ,C (% n) ,D (—1; —2?")

2. 3anuwuTe nonsipHble koopauHaThl Touek K (0; 6), L(—2; 0), M(—1;1), N(V/3; 1).

3. Haigute nonsipHble KOOPAVHATLI BEPLUMH NPaBUILHOTO LLECTUYTOMNbHUKA, CTOPOHA KOTOPOro paBHa 1,
NPVHAB 3@ HAyano KOOPAWHAT OAHY W3 ero BepLUMH, a 3a NOMAPHYI0 OCb — CTOPOHY, KOTOpasi MPOXOANT
yepes BbIGPaHHYIO BEPLUMHY.

- 1
4. Hangute nomnsipHble KOOPAUHATHLI TOYEK, CUMMETPUYHBLIX TOYKaM M(3; g)'N(E; —%) OTHOCUTENBHO:
a) nongpHon ocu; 6) Ha4Yana KoopauHar.

Tema: MeTop KoopAMHAT B NPOCTPaHCTBE

BapwuaHT 1.

1. Hangnte cymmy pacctosiHui ot Touku A (3; -2; -4) go ocn OY m ot Toukn A go nnockoctu xOy.

2. N3BecTHbI koopAanHaThl BeplwunH TpeyronbHuka ABC: A (2; -1; -3), B (-3; 5; 2), C ( -2; 3; -5). BM — me-
AnaHa TpeyronbHuka ABC. Hangute anuHy BM.

3.CDFE — napannenorpamm: C( -4; 1; 5), D (-5; 4; 2),E (3; -2; -1). HanguTe koopanHaThl TOYkn F.

4. CepeauHbl cTOpoH TpeyronbHuka ABC nmetoT koopauHaTtel: M (3; -2; -4), N (-6; 4; -10), K (-7; 2; -12).
Hangute koopavHaTbl BeplunH TpeyronbHuka ABC 1 KoopavHaTbl TOYKM nepeceveHus meguaH Tpe-
yronbHuka ABC.

BapwuaHrT 2.

1. Hangnte cymmy pacctosiHuii oT Toukmn B (-7; 4; -3) o ocn Ox n ot Toukm B go nnockoctn yOz.

2. WNsBecTHbl koOpanHaThl BepwuH TpeyroneHuka COE: C (-3; 4; 2), O (1; -2; 5), E (-1, -6; 4). OK — meau-
aHa TpeyronbHuka COE. Hangnte gnvHy OK.

3. ABCD — napannenorpamm: A (4; -1; 3), B (-2; 4; -5), C (1; 0; -4). Hangute koopanHaTbl Touku D.

4. CepeguHbl cTopoH TpeyronbHuka MNK umetoT koopauHaTtel: P(3; -2; 5), L(3,5; -1; 6), S(-1,5; 1; 2).
Hanagute koopavHaTbl BeplunH TpeyronbHuka MNK ©n KoopamHaTbl TOYKM nepeceyvyeHus meamaH Tpe-
yronsHnka MNK.



Tema: YpaBHeHUe NpAMON Ha NTIOCKOCTH
[aH TpeyronbHuUK ¢ BepwmnHamm A, B, C.
1. CoctaBuThb:
a) ypaBHeHue npsimon AB;
b) ypaBHeHue duccekTpucel BL yrna B;
C) ypaBHeHue BbicoTbl CN, onyLieHHONM u3 BepwnHbl C;
d) ypaBHeHue meguaHbl AM, npoBeAEHHON U3 BEPLUUHBI A.
2.Hantu:
a) ocTtpbin yron mexay Beicotor CN n meguaHon AM;
b) KoopanHaTbl TOUKN NepecevyeHnsa meauan;
¢) nnowapnp TpeyronbHuka ABC.

BapuaHTbl AaHHbIX:

1. A(6;5), B(5;-4), C(-5;4)
2. A(2;1), B(3;2), C(6;3)
3. A(3;3), B(-2;3), C(0;-1)
4. A(1;1), B(2;0), C(-1;4)
Tema: YpaBHeHUe NNOCKOCTU B NPOCTPaHCTBE
CocTtaBuTb ypaBHEHMWE MIOCKOCTH

BapuaHTbl faHHbIX:

1. Mpoxoasueit yepes Touky A (2,0,3) n napannensHoit Bektopam p;(1,0,1) n p, (2,1,3).

2. lMpoxopsiwen Yepes Touky A (1,2,3) n napannensHon Bektopam p; (1,2,2) n p, (4,1,1).
3. Mpoxoasen yepes Toukm M, (-1,0,0) n M, (0,0,1) n napannensHoi Bektopy p (1,2,2).
4. TMpoxoasiwen yepes Toukn My (1,2,3) n M, (2,-1,3) n napannensHoli BekTopy p (2,1,2).

Tema: TononorM4yeckoe NpPoCTpPaHCTBO
BbISICHWUTb, KakKMM akcMoMam TOMOoSorMm yaoBrneTBoOpsAeT CEMENCTBO T U ABMseTcs nu (X, t) Tononormye-
CKMM MPOCTPaHCTBOM.

BapuaHTbl faHHbIX:

1. X ={a,b,c,d}, T ={X,0,{c,d},{b,c,d}, {b,d},{c, b}, {a}, {d},{c}}.
2. X={ab,c,d}, v ={X,0,{ac b}, {b ad}{bd}{c b} {a}{a b}
3. X={a,b,c,d}, = {X, ®,{a,c,d},{b,c,d},{a,d},{c,d} {c} {a}, {d}}.
4. X ={ab,c,d}, v ={X,0,{b,c,d}, {b,d},{c,d}, { d}, {c} {a} {b}}.

Kputepum oueHku

«OTNMYHO» — BCE 3aaHus BbIMOSTHEHbI NPaBUbLHO, NpUBEAEHbI NOAPOOHbIE peLleHns 3a4aHNN.
«XOpoLLO» — peLleHnst 3agaHun cogepxat 1-2 owmbKn n/unm He BCce peLleHnst pacnucaHbl NogpobHo.
«Y[OOBNETBOPUTENBHO» — MPAaBUIIbHO BbINOJIHEHA MOJIOBMHA 3aJaHWI UMK BbiMoNHeHa Gonbluas 4acTb
3aaHui, HO C HEKOTOPbIMM OLLUMBKaMMU.

«HeynoBneTBopuTENBHOY» — BbINOMHEHO MEHEe MOMOBUHbI 3adaHuin UNn pelueHne BonbLINHCTBaA 3aga-
HUI COOEPXUT OLLIMOKMN.

20.1.2 3agaHunA gns KOHTPONbHOM paboTbl

Tema: YpaBHEHUs1 NPAMOM U NJIOCKOCTU B NPOCTPaHCTBE

[aHbl kKoopAMHaThl YeTBIPEX TOYEK B MpOCTpaHCTBe. TpebyeTca HanTu:

a) ypaBHeHWe MMnocKoCTU, coaepxallen rpaHs ABC;

0) ypaBHeHus npsiMon, npoxoadien Yepes Touky D u nepneHgukynsapHown rpaHn ABC;
B) ypaBHeHUs NpsiMoOW, coaepallen pedpo BC;

r) yron mexay pebpom AD u rpaHbio ABC.

BapuaHTbl gaHHbIX:

1. A(1;-1;1),B(-2;0;3),C(2;1;,-1),D (- 2; 4; 2)

2. A(-3;4,-7),B(1;,5;-4),C(-5;-2;,-14),D(-12;7;-1)
3. A(-1;2,-3,B(4;-1; 0),C(2;1,-2),D(1;,-6;-5)

4. A(-3;-1;1),B(-9;1;,-2),C(3;-5;4),D (6; 0; 3)



Tema: KpuBble BTOporo nopsigka Ha nyiocKocTu

MpvBECTV ypaBHEHUS! NNHUIA BTOPOro Mopsidka K KAHOHWYECKOMY BUAY, ONPEeAEenuTb TUM KPUBbLIX; KOOp-
AMHaTbl (DOKYCOB; 9KCLIEHTPUCUTETDLI; YPaBHEHMS aCUMMTOT (€CNY OHW UMEIOTCSA); LEHTP CUMMETPUN KpU-
Bbix. CoenaTb YepTex.

BapMaHTbI AaHHbIX:

1. @) 9x° +4y°* —72x—8y + 112=0; 6)x*—6x +4y+9=0.
2. a)16x° +4y* —32x—24y—12=0; B6)y’ +x+6y+9=0.
3. a)4x°— 25y —32x—50y—61=0; 6)Xx°+Yy* —2x+2y=0.
4. a) 25x° — 9y* — 100x + 18y — 134 =0; 6)y’—6x—6y +9=0.

Tema: NMoBepXHOCTU BTOPOro nopsigka
MpvBecTV ypaBHeHWEe NMOBEPXHOCTM BTOPOro Mopsika K KAHOHWMYECKOMY BuAy, onpeaenutb eé Tun u no-
CTPOUTL 3Ty NOBEPXHOCTb.

BapuaHTbl aHHbIX:
x2+y2+ 2Xx—4y +2z +1=0

x2+y2+8x+6y+z+27:O
X +6x-62-15=0
x>+ 6y - 8X + 10=0

e

Tema: OQuddepeHumnanbHasa reomeTpua KpMBbIX

BapuaHT 1

1. Hantn ypaBHeHUs KacaTerbHOW, IMaBHOW HOopmanu, GUHopMarnu, a Takke ypaBHEHWSI HOPMallbHOWN,
cornpuKacaroLencs 1 CnpsaMnsioLLen NnockocTen kpuson 7 (t) = {sin t, cos t + t, t} B Touke M (0; 1; 0).

2. HaiiTn KpuBM3HY 1 KpydeHue Kpueoi x = t2 — 1,y = t? + 2,z = t3 B Touke My (0; 3; -1).

BapuaHT 2

1. Hantn ypaBHeHus KacaTernbHOW, IMaBHOW HOopmanu, GUHopManu, a Takke ypaBHEHWS HOPMallbHOWN,
cornpuKacatoLencs 1 CrpsAMsioLWen NnockocTen kpmueon v (t) = {t2 —2t+3, P -2t+1, P+ 2t} B Touke
M (3; 1; 0).

2. HailTi KpUBU3HY U KpyueHmne Kpueoii x = ef,y = e,z = v/3t B Touke My (1; 1; 0).

BapuaHT 3

1. Hantn ypaBHeHUs KacaTerbHOW, MaBHOW HOpmanu, GUHopMarnu, a Takke ypaBHEHWs HOPMallbHOWN,
COMPUKACAIOLLIENCS 1 CNPSIMISIOLLEN MockocTei KpuBon # (t) = {t, t*, —2t* + 8t + 1} B Touke M (1; 1; 7).

2. Haitu kpuBU3HY 1 KpydeHue KpUBOM x = tsint,y = tcost,z = te’ B Touke My (0; O; 0).

BapwvaHT 4

1. Hantn ypaBHeHWs KacaTerbHOWN, rMaBHON HOpManu, BUHopManu, a Takke ypaBHEHWS HOPMalbHOWN,
conpwKacatoLleincs 1 cnpsMnsioLLen NnockocTel kpmeoi 7 (t) = {3t - 2,365, 2 + 3t} B Touke M (-2;12;14).
2. Hawntn kpuBM3HY 1 KpydeHne KpUBOW x = cost,y = sint,z = sintcost B Todke My (0; 1; 0).

Tema: OuddepeHumnanbHas reomeTpus NOBepXHOCTEN

BapuaHT 1

1. Hantn ypaBHeHMs KacaTenbHOW MNMOCKOCTU U HOpMasnu K NOBEPXHOCTU X = uUcosv,y = usinv,z =1u
B TOUKE Uy = V2,1V, = %.

2. Haintu nepByto KBagpatudHylo (oopMy NOBEpPXHOCTM x = u? + v,y = u? — v?,z = uv.

BapwuaHT 2

1. HailTu ypaBHeHWsi KacaTenbHOW MMOCKOCTM M HOpManuM K MOBEPXHOCTU x = 2u — v,y = u? + v?,
z =u®—v3 B Touke M(3;5;7).

2. HainTtu nepByto KBagpaTU4Hyo (OOpMY MOBEPXHOCTU X = UCOSV, Y = usinv, z = u?.

BapwuaHTt 3

1. HailTu ypaBHEHus KacaTenbHOM MIMOCKOCTUM M HOpManu K MOBEPXHOCTU x = u + 2v,y = 2u’ + v3,
z=u?+v?BTOYKE Uy = 1,1, = —1.

2. Hantn nepsyto kBagpatniHyto hopMy NOBEPXHOCTU x = kcosu,y = (k + 2)sinu,z = v.

BapuaHTt 4
1. Hantu ypaBHeHUs KacaTenbHOW MNOCKOCTU U HOpManu K NOBEPXHOCTU X = vcosu,y = vsinu,z = 2v

B TOUKe Up = 7, Vg = —V2.



2. Haitu nepeyto kBagpaTudHyo popmy NoBepxHOCTU x = 2u?v?,y = u?,z = u + v.

Kputepun oueHkun

«OTnNu4HO» — BCe 3aaHnst BbIMOMHEHbI NPaBUITbHO, NpMBEAEHbI NOAPOOHbIE PELUEHNs 3a0aHUin.
«X0opoLo» — peLleHns 3agaHni cogepxar 1-2 owmnbKn n/mnmn He Bce pelleHns pacnucaHbl Nogpo6Ho.
«YOBNETBOPUTENBHO» — MPaBUITbHO BbIMOMHEHA MONIOBUHA 3a4aHUM UM BbINONHEHA Oonbllasi 4YacTb
3ajaHUN, HO C HEKOTOPbLIMW OLLIMBKaMW.

«HeynoBneTBOpnTENBHO» — BLINOSIHEHO MEHEE MOSIOBMHbI 3a4aHui UnNu pelleHve OonblUMHCTBA 3ada-
HUW COOEPXMUT OLLUMOKMN.

20.1.3 TecTOBbI€ 3agaHus

Tema: OQuddepeHumnanbHasa reomeTpua KPpMBbIX

BbInonHuTb TeCT (B 3agaHusx 3 U 7 npuBecTy nogpobHoe peLueHune):

1. BekTop-chyHKuma 7(t) KakaoMy apryMeHTy ¢t CTaBUT B COOTBETCTBME: @) YMCHO; 6) BEKTOP; B) TOUKY;
r) ckansp.

2. Mpamas, npoxoaswas Yepes AaHHYI0 TOUKY rMafKoil Kpueoii 7 = 7(t) napannensHo BeKTOpy nepson
Npon3BOAHON, Ha3blBAETCA: @) KacaTtenbHon; 6) HopMarnbto; B) GUHOPMAarbIO; ) raBHOW HOPMarbHo.

3. YpaBHeHNs KacaTenbHOW K nuHMM  x=acost; y=bsint; z=e' npn t=0 umeloT BUA;

x-a 'y z-1 x—a y z-1 x—a y z-1 x—a 'y z-1

a) 1 b a g b a 1,8 O b 1 n 1 b 0

4. Ecnn BekTOp-YyHKUUS F(t) onpegeneHa B HEKOTOPOW OKPECTHOCTU TOYKM a W npegen F(t)
npu t, cTpemsiemca K @, paseH 7'(a), To BekTop-cbyHKUMa 7(t): a) orpaHnYeHa B OKPECTHOCTU TOYKM @;
©) yOblBaeT B OKPECTHOCTM TOYKM Q@; B) HeMpepbiBHA B TOYKE 4@; ) MMEET NPOU3BOAHYIO
B TOYKe a.

5. KpuBas, onucbiBaeMasi KOHLOM BEKTOP-(OYHKUMM MpW  3aKpenneHHOM Hayane, HasblBaeTcs:
a) anemMeHTapHOWN KpMBOW; 6) NPOCTON KPMBOMW; B) rNMaaKon KpUBOMW; ) rogorpacom.

6. PerynapHas knacca C" kpuBasi npu n=1 Ha3blBAETCA: a) 3rieMEHTapHON KPMBOW; 6) NPOCTON KPUBOW;
B) rmagKkon KpMBow; r) rogorpacom.

7. I'IapameTpMLleCKme ypaBHeHl/Iﬂ KépMBom y2:x, X’=z  umetoT Bug: a) x:tz; y:t4; Z=t;
6)xty—t z=t"; B) x=t* ytzt r) x=t%; y=t; z=t".

Kputepum oueHku

BepHo BbiNonHeHHble 3aganua 1, 2, 4, 5, 6 oueHunBatoTcs B 1 6ann; 3agaHuns 3 n 7 oueHUBaoTCs B 3aBU-
CMMOCTM OT MOMHOTBI U MpaBUbHOCTU NpuBeféHHoro pewenus (0-3 6anna). Takum obpas3om, Makcu-
MarnbHO 3a TeCT MOXHO HabpaTb 11 6annos..

«OTnuyHo» — 10-11 6annos.

«XopoLuo» — 8-9 6annos.

«YpoBneTBopuTesnbHo» — 6-7 6annos.

«HeypnoeneTtsopuTensHo» — MeHee 6 6annos.

20.1.4 MNMepeyeHb BONPOCOB AJIA TeOPETUYECKOro onpoca

Tema: OudcdepeHumnanbHasa reomeTpusa KpMBbIX

1. Jante onpeneneHue BeKTOP-PYHKUUN CKanspHOro aprymeHTa. Yto oHa cTaBUT B COOTBETCTBUE KaX-
OOMY aprymeHTy t?

YTO MOXHO cKasaTb O BEKTOPHOWN (PYHKLMM NOCTOAHHOW AMNWHBI, NOCTOAHHOIO HanpaBneHna?

KakoB reomeTpnyeckuin CMbICN NPOMU3BOAHON BEKTOP-YHKLUN?

YUto HasbIiBaeTcs rogorpadomM BeEKTOP-PyHKUNU?

YTo Has3bIiBaeTCA anemeHTapHon nuHmnen B Es? Mpueeagute npumepsi.

Kakve nnHuMu HasbiBalOT NPOCTENLLUMM FIMHUAMUN B MpOCTpaHcTee E3?

HawnTte onpegenenune nuHun B E;. MNMprneseaute npumepsl.

YKaxuTe cnocobbl 3agaHnst KpUBOW.

Kakasi kpyBasi Ha3blBaeTCA rnagkomn?

10 Yto Ha3bIBaeTCs KacaTesnbHON K MMHMM? Kaknm cnocoboM MOXHO MONy4nTb €€ ypaBHEHNSA?

11. Kak BbluuCRsieTCa AnvHa gyrv NMHuM?

12. Kakon napameTp NMHMM Ha3blBaeTCH HaTyparbHbIM (€CTECTBEHHbIM) U YeM OH 3amedateneH? Kak
NonyyYnTb YpaBHEHUSI KPUBOW B €CTECTBEHHON napameTpusaumm?

13. Kakasi nnocKoCTb Ha3blBaeTCs HOpMaribHOW MITIOCKOCTbIO KpMBOW B OaHHOM Toyke? Kak Hantm eé
ypaBHeHune?

©ONOGO~WN



14. Cdopmynupynte onpegeneHne cornpukacarLencsa NIToCKOCTM KpMBOW. Kakumu cBoMCTBaMM OHa
obnapgaet? 3anuwnte ypaBHEHNE COMpUKacatoLwencs ninockocTu.

15. Yo Takoe Hopmarb K NMuHUN? Kakum cnocobom oHa 3apaétca?

16. Y10 Takoe rnaeBHasi Hopmarb; GuHOpManb KpUBOWM?

17. Y10 HasbIBaeTCs COMPOBOXAAIOLLMM TPEXTPAHHUKOM KPUBOM? YTO CRYXXUT rpaHAMM 3TOro TpEXTrpaH-
HUKa?

18. Mo kakum hopmynam BbIMUCASIOTCA €QUHNYHBbIE BEKTOPbLI OCHOBHOMO TPEXrpaHHWKa KpUBOWN, 3adaH-
HOW B NPOU3BOMNbHOWN NapameTpusauun?

19. Penep ®peHe — aT0...

20. Kakvmun cdopmynamm cBsidaHbl BCe TPU €ANHUYHbBIX BEKTOPa OCHOBHOIO TPEXrpaHHUKa B eCTeCTBEH-
HOW NapameTpu3aummn?

21. ®opmynbl dpeHe.

22. Tlo kaknm chopmMynam BbIMMCAAIOTCS KPUBM3HA U KpyYEHME NMHUW, 3a4aHHON B NPOM3BONbHONM napa-
MeTpusauun?

Tema: QudcdepeHumnanbHasa reomeTpusa NnoBepxXHOCTEN

1. Jante onpepeneHne BeKTOP-YHKLMM OBYX CKansipHbIX apryMeHTOB.

Kakve noBepxHOCTWN Ha3bIBalOT NPOCTENLLIMMN B NpPOCTpaHcTee E;?

Kakasi noBepxHOCTb Ha3biBaeTCs aneMeHTapHoOn?

YT0 Ha3bIBaeTCs NOBEPXHOCTLIO?

Kakyto NOBEpXHOCTb Ha3bIBaOT rMagkon?

Yrto Takoe koopauHaTHas ceTb?

Cchopmynupyite onpegeneHne kacaTernbHOM NIOCKOCTM K MOBEPXHOCTM B JAHHOW TOYKE.

YT0 Ha3bIBalOT HOPMarbio K rnagKkon MOBEPXHOCTU B @HHOM TOUKe?

. Kak s3anucbiBaetca kBagpat auddepeHumana paauvyc-BekTopa MpOoU3BOMbHONW TOYKU rnagkon no-
BEPXHOCTN?

10.Y70 HasbiBaeTCcsl NepBoOr KBaapaTUYHOM POPMON UMK NIMHENHBIM 3F1EMEHTOM MOBEPXHOCTN? Kak Bbl-
paxatTcs koadpdurumeHTbl NepBon kKBagpaTn4Hon popmbl?

11. MNMoyemy KacaTenbHOE BEKTOPHOE MOAMNPOCTPaHCTBO K NOBEPXHOCTU B €€ Touke SABNAETCH eBKMMAOo-
BbIM?

12.Y71o npeactaBnseT cobon 3HaYeHre nepBom KBagpaTuiHoOM OpMbl MOBEPXHOCTU?

13.Kak BblpaxaeTcs AnvHa Ayrn rmagkov MMHUM Ha NOBEPXHOCTN?

14.4Y70 Ha3bIBaeTCA YrnoM Mexay ABYMS rMagkumMun JIMHUAMK, NexaliMMmm Ha noBepxHOCTu? Kak OH Bbl-
yncnseTca?

15.Kak BbipaxkaeTca yron Mmexay KoopauHaTHbIMU MIMHUSIMU Ha NOBEPXHOCTN?

16.Tpu kakoM yCrnoBUM KOOpAMHATHAsA CeTb Ha NOBEPXHOCTWN OpPTOroHarnbHa?

17.MMo kakon hopmyne BblYMCNAETCH Nnowanb KBagpupyemMmomn noBepxHoCTu?

18.Moyemy nepBasa kBagpaTudHas opma NOBEPXHOCTU Ha3blBAETCA MeTpU4eckon HopMOn 3TOW Mo-
BEPXHOCTN?

19.Kak onpegensietTca BTopas kBagpatuyHas doopma noBepxHocTn? Kak BblumncnsoTca €€ koadhduumeH-
Tbl?

20.Copmynupyiite reoMeTpn4ecknii CMbICIT BTOPOWN KBaapaTUYHOW (hOPMbl MOBEPXHOCTM.

21.Kak knaccumumpyoTcst TOYKM NOBEPXHOCTU NO ANCKPUMUHAHTY BTOPOW KBaapaTU4HOM (hOpMbI?
22.Kakne HanpaBneHus Ha NOBEPXHOCTU Ha3blBAOTCA acumnToTudeckumn? [Jante onpegeneHne acumn-
TOTUYECKOW NUHUMN.

23.Kakas ceTb NMHMIN Ha NOBEPXHOCTU Ha3blBAETCH COMPSHKEHHOW?

24.ChopmynupyiTe onpeaeneHue HopmarbHOW KPUBU3HbLI NMHUM HA MOBEPXHOCTM B AaHHOM Touke. Ka-
KOV BEKTOpP Ha3blBaeTCs BEKTOPOM HOPMarbHOW KPUBU3HBLI?

25.Kak BbluncnseTca HopManbHas KpMBU3Ha NMHUM HA NOBEPXHOCTU?

26.MoyeMy HOpMarnbHYO KPUBU3HY B JAHHOW TOYKE MOXHO paccMmaTtpuBaTb Kak dyHKUUWIO OT Hanpasne-
HUA B KacaTenbHOM NIOCKOCTU B AAaHHOM To4ke?

©WoNoOkwWN

Kputepum oueHkn

«OTNMYHO» — AaHbl NpaBUIbHbIE OTBETHI HA BCE NPeAIoXKeHHbIE BOMPOCHI.

«XopoLLo» — faHbl OTBETHI Ha BCe NPeAnoXKeHHble BONPOCh!, 04HAKO AONYLEHbl HEKOTOPbIE OLNOKM MK
HETOYHOCTW.

«Y[0BNEeTBOPUTENBHOY» — AaHbl NMPaBUIlbHbIE OTBEThI Ha MONOBUHY NpeasioXeHHbIX BOMPOCOB, ocTarb-
Hble OTBETbl OTCYTCTBYIOT MU COAepKaT OLNGKN.

«HeynoBneTBopuUTENBLHO» — HET HWM OQHOIO OTBETA HA MOCTABIEHHbIE BOMPOChI, IGO0 AaHO MeHee noro-
BVHbI NPaBUIIbHbIX OTBETOB.



20.1.5 3agaHue Ha cocTaBrneHue rnoccapus

Tema: OCHOBHbIe MOHATUA TONOJOrUMN

Mo u3y4yeHHOMY MaTepwarly COCTaBUTb rnoccapuvit (Tabn.

NMOHATUN:

— KombuHaTopHas Tononorus;

— obuwas Tononorus;

— MeTpuKa;

— METpUYEecKoe NpOoCTPaHCTBO;

— Tornonoruyeckas cTpyktypa (tononorus);

— TOMOMOrM4yeckoe NPOCTPaHCTBO;

— MEeTpM3yemoe TOMOoJIornMyecKkoe NpoCTPaHCTBO;
— TpwBManbHas (QHTUQUCKPETHas) TONosorus;

— AuCKpeTHas Tononorus;

— OKPECTHOCTb TOYKM TOMOSIOMMYECKOro MPOCTPaHCTBa;
— BHYTPEHHOCTb MHOXECTBA;

— 3aMblkaHNe MHOXeCTBa;

— TrpaHuua MHOXEeCTBa;

— BHELUHOCTb MHOXECTBA;

— BHYTPEHHSIS TOYKa;

— BHELUHSIA TOYKa;

— TOYKa NPUKOCHOBEHUS;

— TIpaHM4YHas TOYKa;

— BCHOQY NNIOTHOE MHOXECTBO;

— HWrge He NNOTHOE MHOXECTBO;

— OTKpbITbIN LWIap;

— 3aMKHYTbIV LWap;

— OrpaHu4yeHHOe MHOXECTBO;

— ©asa Tononorm4yeckoro NPOCTPaHCTBa;

— npeabasa TononorMyeckoro NPoCTPaHCTBa;

— MPOCTPaHCTBO CO CYETHOM Oason;

— NoAnpOCTPaHCTBO TOMOMOrM4ECKOro NPOCTPaHCTBa;
— oTobpaxeHve, HenpepbIBHOE B TOYKE;

— HenpepbIBHOE OTOOpaXKeHue;

— OTKpbITOE OTOOpaxeHue;

— 3aMKHyTOe oTODpaxeHue;

— romeomopduam (Tornosriornyeckoe oTodpaxeHue);
— romMeoMopdHbIe MPOCTPAHCTBA;

— TOMONOrM4YeCcKNe MHBAPUAHTLI;

— N30TOMHbIE PUrypslI;

1), cogepxallumin onpeaeneHns crieayLwmnx

— oTagennmMmoe (xaycp,opcboso) TONOoJ10rM4eckoe NpPoOCTpPaHCTBO;

— TMNOKPbITUE MHOXECTBA;
— OTKPbITOE MOKPbITUE;

— MOAMNoKPbITHE;

— KOMMAaKTHOe TOMosorM4yeckoe NPOCTPaHCTBO;
— pas3bueHne MHOXeCTBa;

— CBSI3HOE TOMONIOrMYecKoe NPOCTPaHCTRO.

Tabnuya 1. [noccaput no meme « OCHOBHbIE MOHAMUS MOMNo02UU»

MoHaTHe

OnpeaeneHve NOHATUA

Tema: Npeobpa3oBaHus NIIOCKOCTU U NPOCTPAHCTBA

CoctaBuTb rnoccapuii no teme «lMpeobpasoBaHus NNOCKOCTM U NPOCTPaAHCTBa», 3anofIHUB CreayoLLyHo
Tabnuuy (Tabn. 2). NMogpobHoe coaepxaTernbHOE HanofHeHNe NPoAymMaTh CaMOCTOATENBHO.



Tabnuua 1. noccaput no meme «lpeobpasosaHus nIockocmu U ripocmpaHcmea»

MoHATue OnpepeneHne OcHoBHbIe ¢hopMynbl YepTexu no teme

OToGpaxeHue...

MpeobpasoBaHue...

CVIMMETPVIH NJI0OCKOCTH
OTHOCUTEJIbHO TOYKU

Kputepum oueHkun

«3auTeHo» — NpuBegeHa Oornbluas YacTb onpedeneHni, onpegenennsa chopMynupoBaHbl BEPHO, Npea-
CTaBIrieHbl HeobXxoanmble OOPMYIbl N YEPTEXKN.

«HesauteHo» — NpMBeQeHO MeHbLLE MOSIOBMHbI ONpedeneHnii unm npuBeaeHsl HeBepHbIe onpeaerneHus,
UM OTCYTCTBYIOT Heobxoanmble OpMYyrbl U YEPTEXN MO TEME.

20.2 NpomexyTo4yHas aTTecTtaums

[MpomexyToyHasa aTTecTauusa no gucumnnuHe «leomeTpusa» OCyLLeCTBMSIETCS B COOTBETCTBUM C [lono-
XEHVEM O NPOBEAEHMM NPOMEXYTOYHOM aTTecTauumn obyyatolmxca no obpasoBaTtenbHbIM NporpaMmMam
BbICLLEro 06pasoBaHNA C MOMOLLbIO CMEeAYIOLWNX OLLEHOYHbIX CPEACTB: BOMPOCH! K 9K3aMeEHY.

20.2.1 NpumepHbIN NepeYeHb BOMPOCOB K 3K3aMeHy

5 cemecTtp, OPO (6 cemecTtp, 3PO)

1. Jlyun n HanpaBneHHble oTpe3kn. OTHOLEHNE SKBUMOMMEHTHOCTM.

2. BekTopbl 1 NUHenHbIe onepaumn Hag HUMMK,

3. KoopavHatbl BekTopa. KonnvHeapHble 1 kKoMnnaHapHble BEKTOpbI. [1pU3Haku KonnmHeapHOCTU U KOM-
nnaHapHOCTW BEKTOPOB.

Yron mexay Bektopamu. CkansipHoe Npov3BeAeHe BEKTOPOB 1 ero CBOMCTBA.

BekTopHOe npounssegeHne BEKTOPOB, €ro reOMeTPMYECKUn CMbICI 1 CBOWCTBA.

CwmeluaHHOe Npon3BeaeHne TpEX BEKTOPOB, €ro reOMETPUYECKNIA CMbICIT U CBONCTBA.

[IBoHOE BEKTOPHOE NPOV3BEAEHNE BEKTOPOB U €ro CBOWCTBA.

AddurHHas cuctema koopaAnHAaT Ha NNockocTu. [leneHve oTpeska B JaHHOM OTHOLLIEHWW.

. MNonspHble koopanHaTbl. O606LWEHHBIE MONSAPHbBIE KOOPAUHATHI.

10.MeToAa koopAnHAT Ha NSTIOCKOCTH.

11.MeToz KoopAMHAT B NPOCTPAHCTBE.

12.Mpsamasa nuHus Ha nnockocTy. Cnocobbl 3agaHns NpAMONn.

13.B3anmHoe pacrnonoxeHue AByX MPAMbIX Ha NIOCKOCTU. PaccTtosiHne OT TOYKM [0 MPAMON. Yron Mex-
Ay OBYMSsi NPSIMbIMU.

14.Pa3nuyHble ypaBHEHMsI NNIOCKOCTU B NpocTpaHcTBe. [Mpumepsi.

15.B3anmHoe pacnonoxeHue ABYX N TPEX MIOCKOCTEN B NPOCTPAHCTBE.

16.PacctosiHMe OT TOYKM A0 NITOCKOCTU. Yron Mexay ABYMS NOCKOCTAMM.

17.YpaBHeHuWsa NpsiMon B NpocTpaHcTBe. BaaumHoe pacnonoxeHne AByx NPAMbIX B MPOCTPAHCTBE.
18.B3aumHoe pacrnonoxeHne NpsiMor U MIIOCKOCTU B MPOCTPAHCTBE. YTon Mexay ABYMS MPAMbIMA. YTon
Mexay NpsiMON W1 MITOCKOCTbIO.

19.OKpY>XHOCTb W1 3MNUMC Kak NMHUN BTOPOro nopsiaka, X OCHOBHbIE CBOMCTBA.

20.I'vnepbona kak NMHUS BTOPOro nopsigka, eé OCHOBHblE CBOWCTBA.

21.Mapabona kak NMHMSA BTOPOro Nopsiika, €é OCHOBHble CBOMCTBA.

22.WccnepoBaHuve obuiero ypasHeHWs IMHUKM BTOPOro nopsaka. Knaccndwukaumsa nuHuiA BTOporo nopsia-
Ka.

23.[B1xXeHnst NocKocTn, ux ceoncTea. lNpumepsl.

24.IMpeobpasoBaHne nogobus Ha NIIOCKOCTH, ero CBOWCTBA.

25.[1BuxXeHnst NnpocTpaHCcTBa, UX CBOMCTBA.

26.lMpeobpasoBaHne nogobusi B N(poCTpaHCTBE, €ro CBONCTBA.

©ooNO O

6 cemectp, ODO (7 cemecTp, 3P0O)

MoBepxHoCTH BpalleHusi. LinnnHgpudeckne nosepxHocTw. LiunnHapsl BTOporo nopsigka.
KoHunuyeckune nosepxHocTu. Kpyroeoi koHyc. CeveHnst KpyroBoro KoHyca.

Annuncowua.

M'nepbonounapbl: 0QHOMONOCTHBIN U ABYNOMNOCTHLIN runepbononap.

Mapabonounabl.

agrLONE



MpeameT Tononorun n cpepa eé€ npumeHeHnsi. OCHOBHbIE MOHATUSA OOLLE TONOMorMm
Tononornyeckoe npoctpaHcTBo. OCHOBHbIE TEOPEMbI 06LLIEN TONONOMM

HenpepbIBHOCTb 1 roMeoMophn3m

OtgenumocTtb. KomnakTHOCTb. CBA3HOCTb

10 Tononorus nosepxHocTten. JleHTa Mébuyca. Top

11.Tononorua nosepxHocTen. byTeinka KnenHa. Cdpepa ¢ p pydkamu

12.MpeameT n 3agaum anddepeHumnansHon reomeTpun. VIctopnsi BO3HUKHOBEHUS N pa3BuTua audde-
peHunansHonm reomeTpum

13.BekTopHble (DYHKLMN CKanNsSPHbIX aprymeHToB

14.TloHATHe nuHMn. 3agaHne KpuBom

15.Maakne nuHum

16.KacaTenbHas K KpuBom

17.HopmanbeHasi 1 conpukacaroLascsi NfocKOCTU KpuBoK. MaBHas HopMarb 1 BMHOpManb KpMBOK
18.[nuHa gyrm kpmeon. EcTecTBeHHas napameTpusaums KpUBon

19.KpuBusHa nuHun. TpéxrpaHHuk PpeHe

20.KpyyeHue nuHun. dopmynbl PpeHe

21.BblvmcneHne KpuBM3HbI 1 KpYYEHUS B NPOU3BOSIbHOW NapamMeTpusauum

22.IMoHATre noBepxHOCTU. 3agaHne NOBEPXHOCTU

23.Mapgkne nosepxHocTh. KoopanHaTtHas ceTb

24.KacaTtenbHas NnoCKOCTb U HOpMarsb K MOBEPXHOCTH

25.MMepBas kBagpaTu4Has hopma NOBEPXHOCTU

26.Yron mexagy NUHMAMM Ha NoBepXHOCTW. [nowaab rnagkor NoBepxXHOCTU

27.BTopasg kBagpatnyHasa oopma noBepxHOCTU. HopManbHas KpMBU3Ha NMMHMM HA NOBEPXHOCTU
28.HankaTpuca KpuBmU3HbI

29.ImaBHble KpMBU3HbI NOBEPXHOCTU. [NonHasa n cpegHAs KpUBU3HbLI NOBEPXHOCTU

30.Mpsamon renukona: CBOMCTBA, MOCTPOEHME; NONHAA U CPEAHSAS KPUBU3HbI

31.MNoBepxXHOCTN MOCTOSAHHOWN KPUBU3HBLI. MUHUManbHbIE NOBEPXHOCTU

©xoNO®

Kputepun mn wWKanbl OUeHUBAHUA KOMMETEHUUN (pe3ynbTaTOB OOy4YeHMA) Npu NMpPOMEXYyTOYHOWM
aTTecTaumm

[ns oueHnBaHWA pe3ynbTaToB 06yYeHns Ha 9K3aMeHe UCMONb3yTCA CneayloLmne nokasarenu:

1) 3HaHMe yyebHOro matepmana v BriageHue NoHATUNHBIM annapaTom reomeTpuu;

2) ymeHune cBs3bIBaTb TEOPUIO C MPAaKTUKOWN;

3) ymeHue nnncTpupoBaTtb OTBET NpuMepamMm, akramu, AaHHLIMU Hay4YHbIX UCCNEeaoBaHWN;

4) ymeHve NpuMeHATb TeopeTudeckme 3HaHNs AN peLleHns NpakTMYeckmx 3agady B 06ractn reomeTpum.

[na oueHuBaHuA pe3ynbTaTtoB O6y‘-IeHl/Iﬂ Ha 3K3amMeHe UCnosib3yeTca 4-GannbHas WKana: «OTNUYHOY,
«XOpOoLwo», «yooBneTBOpUTESIbHO», KHEYOOBNETBOPUTEIIbHO».

CooTHoLlEHWE Noka3aTenen, KPUTEPUEB M LKarbl OLEHNBaHUsS pe3ynbTaToB 06y4eHus

YpoBeHb
- ccpopmupo-
Kputepuu oueHnBaHns KomneTeHumm Lkana oueHok
BaHHOCTU
KOMMeTeHUun

OGyvatowuiica B MOMHON Mepe BnageeT TeopeTU4eCKMMU OCHO-
BamMu reomeTpun, cnocobeH UNCTpUpoBaTb OTBET MpUMepamMMu,
dakTamn, AaHHBIMW HayYHbIX UCCNEeLOBaHUN, MPUMEHSTb Teope- | [lo8biweHHbIl OmAuYHo
TUYECKME 3HAHWA ANs peLlleHVst TUMOBbIX PacyYETHbIX 3afadvy U ypo8eHb
npakTU4Yeckux 3agaHuin 6onee BbICOKOrO YPOBHS CIIOXHOCTU B 06-
nacTtu reomeTpun
Ob6yvarowunca Bnageet TEOPETUYECKMMU OCHOBaAMM TEOMETPUMN,
cnocobeH MNACTPUpOBaTb OTBET Npumepamu, daktamu, npume-
HSATb TeopeTMYecKMe 3HaHUSA MpU pelleHnn TUMOBbLIX pacyETHbIX | basossil ypo- Xopowo
3agay, JonyckaeT He3HaduTernbHble OLWMOKM NPy peLlleHun npak- 8€Hb
TUYeCKux 3agaHuii 6onee BbICOKOrO YPOBHSA CITOXHOCTM B 06nacTtu
reoMeTpum.
O6yvarowuncs Bnageetr 4YacTUYHO TEOPETUYECKMMU OCHOBaMu
reomeTpun, parmeHTapHo crnocobeH unnCcTpupoBaTb OTBET
npumepamu, caktamn, B psge criyqyaeB 3aTpyoHsAeTcst npumMeHsiTb | [lopozosanbili Ydosrnemeopu-
TEOpeTUYECKNE 3HAHMS MPU PELLUEHUN TUMOBbLIX PACYETHbIX 3a4ad, ypO8eHb meJsibHO
He Bcerga cnocobeH pelwnTb NpakTuiecke 3agaHus 6onee BbiCO-
KOro YPOBHSI CITOXXHOCTW B 0611aCTV reoMeTpum.




KpuTepum oueHnBaHns KOMMNETEHLNN

YpoBeHb
cdhopmmpo-
BaHHOCTM
KOMMeTeHUun

LLikana oueHok

OTBET Ha KOHTPOJSIBHO-U3MEPUTENbHBLIN MaTepuan He COOTBeT-
CTBYeT MepeyvvcneHHbiM KpuTepusam. OByyarowmncs OeMOHCTpU-
pyeT OTpbIBOYHbIE, (PparMeHTapHble 3HaHudA, AonyckaeT rpybbie
OWMOKN MpU peLleHnMn TUNOBbIX 3agadvy nNnbo He MMeeT npeacTas-
neHus o cnocobe nx peLueHus.

Heydoenemso-
pumernbHo




JINCT COIrMACOBAHMUA
PABOYAA MPOrPAMMA YYEEHOW ONCLUNNHGI

Hanpasnenune nogrotoku: 44.03.05 lNeparornyeckoe obpasoBaHue (¢ aBymsi npodu-

namMun I'IO,EI,FOTOBKVI)

Mpodoumnu nogrotoBkn: Matematuka. IHpopmaTrka n MHpOpMaLMOHHbIE TEXHONOIMN B

obpasoBaHun
Oucuunnuna: N'eomeTpus

dopma 0byyeHus: ovHas/3aoqHas

OTBETCTBEHHbBIN UCMOMHUTENb

3aBeaytowmin kacdeapon ectecTBEHHOHAYYHbIX

n obeobpasoBaTenbHbIX AUCUUNITUH C.E.Bw3uH . 20
WcnonHutens

Crapwuin npenogaBatenb
Kadpeapbl eCTECTBEHHOHAYYHbIX

n obweobpasoBaTenbHbIX AUCUUNITUH E.H. ConogoBHukosa . 20

COIMACOBAHO

[lekaH

TEXHOMOoro-negarorn4eckoro

dakynbTeTa CE.Bw3umH . 20
M.IT.

3aBeaytowmi Gubnmotekom E.E.Opnoea . 20
M.IT.

Mporpamma pekomeHgoBaHa HMC ®dununana, npotokon Ne ot . .2022r.



