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1. Koa v HaumeHoOBaHMe HanpaBfeHUsi NOAroTOBKMU:

44.03.05 MNMeparormnyeckoe obpasoBaHune (C AByMS NPOPUNISMU NOLTOTOBKN)

2. Mpocdunu noaroToBKM:

MaTtemaTtuka. hdopmaTmka n nHdopmMaunoHHbIE TEXHOOrMN B 0Opa3oBaHun
3. Keanudmkaumsa BbinyCKHUKa: 6akanaep

4. dopma o6y4eHus: oYHas, 3a04Has

5. Kacheppa, oTBevarLwasn 3a peanmsaumio QUCLUNIUHBI:

Kacpeapa ectecTBEHHOHAY4YHbIX 1 06LWeobpa3oBaTenbHbIX AUCUUNITUH
6. CocTtaButenb nporpammsbl: E.H. ConogoBHukoBa, ctapwunin npenogasaTerb

7. PexomeHpgoBaHa: HayyHo-meToauyecknm cosetom dunmana ot 19.05.2025 npoTo-

kosi Ne 8
8. YuebHbin roa: OPO — 2027-2028 Cemectp: OPO -5, 6; 300 -6, 7

3P0 - 2027-2028, 2028-2029



9. Uenu n 3apayum y4e6HON AUCLUNIIUHDI:

Uenb yHEGHOﬁ AVNCUUNJTINHDbI — (bOpMVIpOBaHI/Ie CUCTEMATU3NPOBAHHDbIX 3HaHun B 06-
1aCth reomMeTpnum n ee OCHOBHbIX MeTO[O0B, obocHoBaHue I'IpVIKJ'IaLI,HOVI HanpaBJiEHHO-
CTn KypcCa reomeTpun, o3HakomMIieHne 6y,u,yu.|,ero yquTenda MmateMaTtukm C obwmmun noe-
AMU U NpUHUMNamMu, nexawmmm B OCHOBE reomMeTpumn.

3apayum y4eO6HOM ANCLUUNIIUHDI:

— [JaTb NpeAacTaBfeHne 0 MecTe 1 posin reOMeTpUn B CUCTEME MaTEMATUYECKUX HAYK;
— [paTb cTygeHTam 6a3oBble 3HaHMSA MO reoMeTpun, Heobxoaumblie B NpodeccuoHarnb-
HOW OeATENbHOCTU y4nUTENss MaTeMaTUKK;

— pa3sBMBaTb HaBbIKN pPELLEHUS FTEOMETPUYECKMX 3a4ay, TOrMYeCcKoe MbILLSIEHWE;

— dopmupoBaTh HaBblkM NPUMEHEHUS annapaTta reoMeTpun K peLLeHnio 3agad B pas-
HbIX 06nacTax MmaTtemMaTUKN.

10. MecTo y4yebHOM AncuUNUHbLI B cTpykType OOIT:

Oucunnnuua «leomeTpua» BxoguT B obdAsaTenbHyro 4YacTb 6roka b1 ducumnnuHbl
(mogynu), npegMeTHO-coaepXXaTernbHbIN MOy b.

[na ocBoeHua aucumnnuHbl «eomeTpusi» HEOOXOAMMbI 3HAHWUSA, YMEHWUS, HaBbIKM,
chOpMUPOBaHHbLIE B X04e M3yvyeHus aucumnnmH «Matematmnyecknin aHanmay», «Anreb-
pa n Teopus yucen (c nnHenHon anrebpon)y». NIaydeHne gaHHOW OUCUUNIIVHBI SIBRSIETCA
Heob6XxoaMMOM OCHOBOWM 471K NMOCMeayrLWero 0CBOEHNA ANCUMnuH «[uckpeTHas maTe-
MaTukay», « AneMeHTapHas mateMmaTukay.

Ycnosusa peanudaumn gucumnnuHbl gns nuy ¢ OB3 onpegenstoTcsa 0CoGeHHOCTAMM
BOCMpUATMA y4ebHOM MHopMauum 1M ¢ y4eToM MHAMBMAYAIbHBIX NCUXOU3NYECKNX
0COOEHHOCTEN.

11. MnaHunpyemble pe3ynbTaTbl OOYy4YeHMA NO AucuuninHe/moaynio (3HaHuA,
YMEeHUsl, HaBblKU), COOTHECEHHble C NNaHUpPyeMbiMU pe3yfbTaTaMu OCBOEHUA
obpa3oBaTenibHOM NporpaMmmMmbl (KOMNETEHUMAMM) U MHOUKATOpPaMU UX OOCTUXKe-
HUA:

HasBaHue komne-
Kog TEHLMM Koa(bl) UHankaTop(bl) MnaHupyemble pesynbTaTtbl 00y4eHus
3HaTb:
- OCHOBHbIE MOMOXEHUS aHanuUTu4e-
CKOW reomMeTpun Ha NIIoCKOCTU U B
NpOCTPaHCTBE, OCHOBbLI TONONOMMHU,
Cnoco6eH ocy- anddepeHunanbHON reoMmeTpun Kpu-
LLeCTBNATL Nea- HemoHcTpupyet BbIX Y NOBEPXHOCTEN;
rorm4eckyto ges- crneumanbHble Hayy- | - CBA3b TEOPETUYECKMX OCHOB reomeT-
OlK-8 | TenbHOCTb Ha Ol1K-8.4 | Hble 3HaHUA B COOT- puu C codepkaHneM LLKOJIbHOro Kypca
OCHOBE cneuu- BETCTBYIOLLEN Mpea- | MateMaTuku
anbHbIX HAYYHbIX mMeTHOM obnactu
3HaHUN BnapeTb:
- HaBbIKaMW MPUMEHEHUS OCHOBHbIX
reoMmeTpnyeckux cBeeHUn B pasnumy-
HbIX pasgenax MaTeMaTU4ecKoro 3Ha-
HUS
CnocobeH ocBa- OemoHcTpupyet 3HaTb:
nmBaTb U UCMOSb- 3HaHWe OCHOB obLLe- | - OCHOBbI 0bLLEeTEOPETUYECKMX M NPO-
3oBaTb Oa3oBble TeopeTU4ecKnX 1 WMNbHBIX AMCUMNNNH B 0O6beme, He-
nK-3 Hay4Ho- nK-3.1 NpodUnbHbLIX AUC- obxooumom Ans pelueHus negaroru-
TeopeTnyeckue LUUMNAvH B 06beme, YeCKUX, MeTOOUYECKMX N OpraHu3aun-
3HaHWA Y NpakTn- HeobxoavMMoM Ans OHHO-YMpaBneH4Yecknx 3afay; CBs3b
yeckne ymeHus pelleHns negarorn- | TeopeTUYeCKnX OCHOB U TEXHOMOornye-
no NnpeameTy B Yeckux, MeToamye- CKMX NPMEMOB y4eBHON ONCUMMIINHGI C




HasBaHune komne-

Kon TeHLUU

Koga(bl)

WuaukaTtop(bl)

MnaHnpyemMble pe3ynbTaTbl 06y4YeHus

npodpeccuoHarnb-
HOW AeATerbHO-
cTH

CKUX W opraHusauu-
OHHO-
ynpaBrneH4yeckmx
3agay

MK-3.2

[MprumeHsieT HaBbIKK
KOMIMJIEKCHOrO aHa-
n13a un cuctemaTu-
3aumm 6a3oBbIxX
Hay4Ho-
TeopeTU4eckux 3Ha-
HUIN NpegMeTHOWN
obnactn «Marema-
TMKa n nHopmaTu-
Ka» Oons peeHuns
npodeccnoHanbHbIX
3agad (B cooTBET-
CTBWUM C Nnpodunem u
YPOBHEM 06y4eHust)

cofepXaHvem npegMeTHow obnacTtu
«Matematuka n nHcpopmaTmka»

YmeTs:

- aHanM3npoBaTb reOMeTPUYECKYHD
3agady, BblAensTb AENCTBUS NO pe-
LLEHWNIO 3a4a4M 1 OCHOBHbIE 3Tanbl ee
pelleHns

12. O6beM AMcuMNIIMHbI B 3a4eTHbIX eanHuuax/vyac. — 9/ 324 v.

®opMbl NPOMEXYTOYHOM aTTeCcTaLumn: 3K3aMeH

13. TpyaoeMKoCTb No BuaAam y4ye6Houn paboTbl

o0

TpyooemMKocTb

. Mo cemecTtpam
Bug yuebHon paboTbl
Bcero
5 cemectp | 6 cemecTtp
AyanTopHble 3aHATUS
B TOM Yucne: nekymmn
npakTuyeckme
CamocTtodartenbHas paborta
lMpomexyToyHas aTTecTaumnsa — ak3ameH
UToro:
3P0
TpyaoemMKocTb
. Mo cemecTtpam
Bug yuebHon paboTtbl Bcero

6 cemecTp | 7 cemecTp

AyLI,VITOprIe 3aHATUA

B TOM 4ucne:

nexkuum

npakTuyeckme

CamocTtodaTtenbHasi paborta

HpomemyTquaﬂ arTectauna — 3Kk3aMeH

NToro:




13.1. CopepxaHne AUCLUNIUHBI

Peannsauus
pasgena
Ne | HaumeHoBaHue pasgena Ancumnnn-
/n J CopgepxaHve pasgena AUCLUMNnHbI Hbl C MOMO-
LI OH-
nawH-kypca,
OYMK™*
1. Nlekuum
Jlyun, HanpaBneHHble OTpEe3KW, SKBUMOMMEHTHbIE OT-
pesku. BekTopsbl, NUHEeNHbIe onepauny Hag BEKTopamu
B MPOCTpaHCTBE, 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 reoMeTpuyeckuin CMbICNT U CBOMWCTBA.
BekTopHOe 1 cMmellaHHOe npoun3BeeHUs BEKTOPOB, UX
reoMeTpnYEeCKUn CMbICI N CBOWCTBA.
CHCTEMbI KOOPAUHAT Ha AddurHHas cuctema KOOprJiI,I/IHaT. Jenexve oTtpeska B .
1.2 | NNockocTi 1 B NPOCTpaK- AaHHOM cooTHoweHun. [psamoyronbHas gekapToBsa ypc
. cuctema koopauHart. lNMongapHble koopauHatel. Meton B Moodle
KOOPAWHAT Ha MIIOCKOCTU U B MPOCTPaHCTBE.
PasnunyHble cnocobbl 3agaHus NPsSIMON Ha NITOCKOCTMU.
OOwee ypaBHeHne npsamoin. BsanmHoe pacnonoxeHue
1.3 | Mpsimasi Ha nnockocT np;wuoﬁ: 3afaHHOM OOWMM ypaBHEHUEM, OTHOCUTENb- Kypc
HO ocei koopauvHaTt. B3ammHoe pacnonoxeHwe ABYX B Moodle
NPSAMbIX Ha NNOCKOCTU. PaccTosiHue OT TOYkM A0 npsi-
MOW. Yron mexay ABymMs NpsiMbiMin
PasnuyHble cnocobbl 3agaHusi MNOCKOCTU B NMPOCTpaH-
ctBe. OOLiee ypaBHeHVe MMOCKOCTU. YcrnoBue naparn-
nenbHOCTW BekTopa nnockocTu. NccnegoBaHve obLuero
ypaBHeHUS MockocTu. BaanmHoe pacnonoxeHue AByx
14 lMnockocTtu n npsmble N Tpéx NMnockocTen B MpocTpaHcTBe. PacctosHune oT Kypc
' B NPOCTpaHCTBE TOYKM A0 MIIOCKOCTU. YTon Mexay OBYMSI MIOCKOCTAMMU. B Moodle
PasnuuHble cnocobbl 3agaHnst NpsiMoi B MPOCTPaHCTBe.
B3anvmHoe pacnonoxeHve ABYX MNpsiMbIX B MPOCTPaH-
ctBe. B3aumMHoe pacnonoxeHue nNpsAMon U MNSIOCKOCTMU.
Yron mexagy npsiMomn 1 MIOCKOCTbIO.
Onnunc, runepbona, napabona. KaHoHwyeckue ypas-
15 KpvBble BTOporo nopsifka | HeHust KpuBbiX BToporo nopsgka. OOliee ypaBHeHue Kypc
’ Ha My0CKOCTH KpMBOWM BTOPOro nmopsigka Ha nnockoctn. Knaccuduka- B Moodle
LIMS KpMBLIX BTOPOro nopsigka.
pynnbl npeobpas3oBaHui NNockocTu. [OBuXeHuss nnoc-
16 MpeobpasoBaHus nroc- koctu. Mopobus nnockoctu. pynnbl Npeobpa3oBaHWi Kypc
’ KOCTM 1 MpOCTpaHCTBa npocTpaHcTeBa. [BwkeHua npocTpaHcTBa. [logobus B Moodle
NpOCTPaHCTBa.
lMoBepxHoCTK BpaleHus. LiunuHgpuyeckne nosepxHo-
MOBEPXHOCTM BTOPOO ctn. UnnuHgpel BTOpOro nopsaka. KoHunyeckne no- Kypc
1.7 BepxHocTU. KpyroBon koHyc. CeyeHnss KpyroBoro KOHy-
nopsigka ; _ B Moodle
ca. Annuncong. mnepbononabl: OOHOMOMOCTHLIN U
ABYNONOCTHLIN runepbonougsl. NMapabonongsbl.
VcTopudeckun acnekt, npegmeT Tononormm u cgepa
€€ npumeHeHusi. Tononormyeckne CTpyKTypbl, TONOMO-
rmyeckme npocTpaHcTBa W noanpocTtpaHcTea. OTKpbI-
18 | 3nements Tononomnmm Tbi€, 3aMKHYTbIE MHOXECTBa. Tononorusa, vHOyUMpo- Kypc
BaHHas MeTPUKOW. BHyTpeHHWe, BHeLUHWEe W rpaHuy- B Moodle
Hble Touku. HenpepbiBHbIE OTOBpaXeHus U romeo-
Mopdnambl. OTAENMMOCTb, KOMMaKTHOCTb, CBSA3HOCTb.
Tononoruyeckne NOBEPXHOCTH.
lMoHATHe KpuBOW, 3agaHue KpuBOW. [Magkue Kpusble.
19 OuddepeHumanbHas KacaTtenbHasa K KpMBOW. P,HMHa KpUBOW, eCTeCTBEHHas Kypc
reoMeTpust KpBbIX napameTpusauusa kpueon. Penep ®peHe. dopmyrbl B Moodle

PdpeHe. KprBr3Ha 1 Kpy4eHNe KpUBOW.




Peannsauus

pasgena
Ne HanmeHoBaHue pasgena AncLnnn-
/n ACLIANIMHBI CopepxaHve pasgena gUCLMNNHbI Hbl C MOMO-
LI OH-
nanH-kypca,
QYMK *
[MoHATHe noBepxHOCTK, 3agaHue nosepxHocTwu. nag-
Kne noBepxHocTW. KacatenbHasi NNocKoCTb M HOpMarnb
ndbchepeHLmansHas K noBepxHocTu. [lepBas M BTOpas KBagpaTU4Hble Kypc
1.10 . | dopMbl NoBepxHOCTU. HopmanbHas KpuMBM3HA Ha Mno-
reomeTpusi MNOBEPXHOCTEN B Moodle
BepxHOCTW. [MnaBHble KpuBM3HbI. [lonHas u cpeaHss
KpMBM3HA MOBEPXHOCTU. [1OBEPXHOCTM MOCTOAHHOM
KpyBU3HbI. MMHUManbHbIE NOBEPXHOCTH
2. MpaKTnyeckune 3aHaATUA

JlnHelHble onepaunn Hag BEKTOpaMn B NPOCTPaHCTBE,
ux csownctea. basuc n koopanHaTel BekTopa. KonnunHe-
apHble U KoMMMnaHapHble BEKTOPLI. YTomn Mexay BeKTO-

2.1 | Bekropsl B npocTpaHcTee pamu. CKanngoe NPOV3BeAeHNe BEKTOPOB, €ro reo- Kypc
MEeTPUYECKUI CMbICI U cBoncTBa. KoopanHaTbl BEKTO- B Moodle
pa B npocTpaHcTBe. BekTopHOe n 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 koopamHaTt. [onspHble koopauHaThI. B M)gpo dle

cTBe MeToa koopauHaT Ha NIIOCKOCTM M B MPOCTPaHCTBE.
PasnnyHble cnocobbl 3agaHus NPsSIMON Ha NITOCKOCTMU.
OOwee ypaBHeHune npamon. BsanmHoe pacnonoxeHue

2.3 | Mpsimas Ha nnockocTy np;uvloﬁ: 3afaHHON OBWMM ypaBHEHMEeM, OTHOCUTENb- Kypc
HO oceW koopauvHaTt. B3aMmHoe pacnonoxeHwe ABYX B Moodle
NPSAMbIX Ha NNOCKOCTU. PaccTosiHue OT TOYkM A0 nps-

MOW. Yron mexay AByMS NpsMbIMU
PasnuyHble cnocobbl 3agaHusi MNOCKOCTU B NMpOCTpaH-
ctBe. OOLiee ypaBHeHVe MMOCKOCTU. YcrnoBue naparn-
nenbHOCTW BekTopa nnockocTu. NccnegosaHue obuyero
ypaBHeHUsa nnockoctu. BaanmHoe pacnonoxeHue AByX
24 lMnockocTtu n npsmble N Tpéx NMnockocTen B MmpocTpaHcTBe. PacctosHue oT Kypc
' B NPOCTpaHCTBE TOYKM OO0 MIOCKOCTU. Yron Mexay ABYMsi MIIOCKOCTAMM. B Moodle
PasnuuHble cnocobbl 3agaHnst NpsiMoi B MPOCTPaHCTBe.
B3avmHoe pacnonoxeHve ABYX NpsiMbIX B MPOCTPaH-
ctBe. B3aumMHoe pacnonoxeHue NpsaMon U MNSIOCKOCTMU.
Yron mexagy npsiMon 1 MroCKOCTbHO.
Onnunc, runepbona, napabona. KaHoHwyeckue ypas-
25 KpvBble BTOpoOro nopsifka | HeHust KpuBbIX BToporo nopsgka. OOliee ypaBHeHue Kypc
‘ Ha M0CKOCTU KpMBOWM BTOPOro nopsigka Ha nnockocTtn. Knaccuduka- B Moodle
LIMS KpMBbIX BTOPOro nopsiaka.
[MoBepxHoOCTK BpalleHus. LiunuHgpuyeckme noBepxHo-
MOBEPXHOCTH BTOPOTO ctn. Unnungpel BTOPOro nopsAka. KoHunueckne no- Kypc
2.6 BepxHocTn. KpyroBon koHyc. CeueHns KpyroBoro KOHy-
nopsaka . . B Moodle
ca. Onnuncoupg. [vnepbonovabl: OOHOMOMOCTHBIN
1 ABYNONocCTHbIN runepbonougsl. MNapabonoungpi.
VcTopuyeckuin acnekTt, npegMeT U 3agadm Tonosiorum
Tononornyeckne CTPYKTYpbl, TOMOJIOTMYECKME MNPO-
CTpaHCTBa U nognpocTpaHcTBa. OTKPbIThIE, 3aMKHYTbIE KvDG

2.7 | OnemeHTbl TONonorMu MHOXecTBa. BHyTpeHHME, BHELLIHME U TPaHUYHbIE TOY- quﬁzdm
Kn. HenpepbiBHbIE OTOGpaXeHs 1 roMeoMopur3mbl.
OToenMMocTb, KOMMAKTHOCTb, CBS3HOCTb. ToMonoru-

YecKne NOBEPXHOCTH.
MoHaTre kpuBoW, 3agaHve KpuBoW. [Nagkme KpuBble.
28 OndbdepeHumnansHas KacatenbHas k kpvBoW. [nuHa KpuBOW, eCTeCTBeHHas Kypc
’ reomeTpusi KpUBbIX napameTpusauusa kpuson. Penep ®peHe. Dopmyrnbl B Moodle

DpeHe. KpuBur3Ha 1 Kpy4eHUe Kp1BOWN.




Peanusauus
pasgena
Ne HanmeHoBaHue pasgena c AncLnnn-
ogepaHue pasgena aucumnInHbl Hbl C NOMO-
n/n AVCUMNITUHBI
LLbIO OH-
nanH-kypca,
QYMK *
[MoHATME MOBepxHOCTW, 3afjaHue noBepxHocTw. [napg-
Kne noBepxHocTW. KacatenbHasi NNocKoCTb M HOpMarnb
29 OncbdepeHumnansHas K noBepxHocTu. [lepBas M BTOpas KBagpaTU4Hble Kypc
' reoMeTpusi NoBEpPXHOCTEN | (hOpMbl MOBEPXHOCTU. HopmarnbHasi KpuBM3Ha Ha Mo- B Moodle
BepxHOCTW. [MnaBHble KpuBM3HbI. [lonHas u cpeaHss
KpMBM3HA NOBEPXHOCTMU.
13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUN
o»O
Ne HanmeHoBaHue pasgena Buabi sanATWiA (qacoCB;)
n/n OUCLUMNNNUHBI JNlexuun | Mpaktnyeckne | JlabopaTopHbie aMO;;%ZTTZ”bHaﬂ Bcero
5 cemecTtp
1. | Bektopbl B IpOCTpaHCTBE 8 6 0 12 26
5 CvcTteMbl KOOpAMHAT Ha 6 6 0 12 24
NOCKOCTM 1 B NPOCTPaHCTBE
3. Mpsimasi Ha NIOCKOCTU 4 6 0 14 24
4 MnockocTn 1 NpsiMble 6 10 0 18 34
B NPOCTPaHCTBE
5 KpvBble BTOporo nopsigka 6 6 0 14 26
Ha N0CKOCTK
6. MpeobpasoBaHMs MIOCKOCTU 4 0 0 6 10
W NpocTpaHcTBa
Ok3ameH 36
Bcero B 5 cemecTpe: 34 | 34 0 76 180
6 cemecTp
7 lMoBepxHOCTH BTOPOIo Mo- 6 8 0 8 22
psgka
8. | OnemeHTbl TONONOrNM 8 10 24
OndpdepeHumansHasg reo- 12 10 30
METPUS KPMBbIX
10. ,[lwcpcpepeHumaanaﬂvreo— 8 14 0 10 32
METPUsi MOBEPXHOCTEN
OK3ameH 36
Bcero B 6 cemecTpe: 28 42 0 38 144
UToro: 62 76 0 114 324
3P0
Ne HanmeHoBaHue pasgena Buabl saHaTUN (qacoz)
n/n OUCLUUNNUHBI JNekuun | Mpaktnyeckne | JlabopaTopHbie aMo;;%;;TTea“bHaﬂ Bcero
6 cemecTp
1. | BekTophbl B NpocTpaHCcTBE 2 2 0 18 22
2 CucTeMbl KOOpAMHAT Ha 0 0 0 18 18
NIOCKOCTU 1 B NPOCTPAHCTBE
3. | Npsimas Ha nnockocTm 2 2 0 26 30
4 lMnockocTn 1 npsMble 4 4 0 45 53
B NPOCTpaHCcTBE
5 KpuBble BTOporo nopsiaka > 26 30
Ha NI0CKOCTH
6. | lMpeobpasoBaHUsA NIIOCKOCTH 0 0 18 18




Ne HaunmeHoBaHue pasgena Bupel sansTuit (qacog)
n/n ONCLUMNNUHBI Jlekumn | MpakTudeckue | JNlabopaTopHbie aMO;;%ZTTZ"bHaH Bcero
1 NpoCTpaHCcTBa
OK3ameH 9
Bcero B 6 cemecTpe: 10 | 10 | 0 | 151 180
7 ceMecTp
[MoBepxHOCTM BTOPOro no- > > 0 o5 29
psigka
8. | OnemeHTbl TONONIOMNN 2 2 0 30 34
OnddepeHuymnanebHas reo- > 3 0 30 35
METPUS KPMBbIX
10. D,Mq)q)epeHumaanaﬂvreo- > 3 0 32 37
MEeTPUsi NOBEPXHOCTEN
OK3ameH 9
Bcero B 7 cemecTpe: 8 10 0 117 144
| Wroro: 18 20 0 268 324

14. MeToan4yeckune ykasaH1MAa Ansa odyvarowmxca no 0CBOEHUIO AUCLUNIIUHDI
MpucTtynasa K n3yveHuto y4ebHon ancUMnIIvHbI, LenecoobpasHo 03HaKoMUTLCA ¢ pabo-
Yyen NPoOrpamMmMon AUCUUNIINHBI, SNEKTPOHHbLIM BapuaHT KOTOPOM pasMelléH Ha canTe
B BI'Y.

3HaHMe OCHOBHbIX MOMOXEHWI, OTPaXeHHbIX B paboyen nporpamme AUCLMMNIUHLI, NO-
MOXeT obyyalLwmmcss OpUeHTUpoOBaTLCA B M3y4aeMOM Kypce, OCO3HaBaTb MEeCTO WU
pOfb U3ydaemMomn OUCLMNIIMHBI B MOArOoTOBKe ByayLiero BbiNyCKHUKA, CTPOUTL CBOKO pa-
00Ty B COOTBETCTBMM C TpeOOBaHMUSMU, 3aSTOXKEHHBIMU B NporpaMmme.

OCHOBHbIMM hOpMaMK KOHTAKTHOM paboTbl NO AMCUUNMNHE SABNSIOTCA NEKUMM U Npak-
TUYECKNE 3aHATUA.

MogroToBka K NpPakTUY4ECKUM 3aHATUSIM BeLeTCs C ONOpon Ha TeopeTUYecKnin matepu-
an nekuun. B xoge noaroToBKU K MPaKTUYECKUM 3aHATUAM HeO6XOoAMMO U3Yy4uTb OC-
HOBHYIO NuUTepaTypy, O3HAKOMUTbLCA C LOMNOSIHUTENbHOMW nuTepatypon. Kpome TOro,
cnefyet u3yynTtb 06pasubl BbINOSTHEHUS 3a4a4y U ynpaxXHeHWn (ecnun Takme NpegycMoT-
PEHbI).

Mpyn noAroToBKe K MPOMEXYTOYHOM aTTecTtaumm HeobXxoanMMO NOBTOPUTL NMPOMAEHHbLIN
mMaTepuarn B COOTBETCTBMM C y4ebHOM nporpaMmmon, NpMMepHbIM NepeyHeM BOMPOCOB,
BbIHOCSILLIMXCA Ha 3K3aMeH. PekoMeHayeTCcs MCnosib3oBaTb KOHCMEKTbI NEKLUUA U UCTOY-
HWKW, NepeyvncrieHHble B Crucke nuTtepaTypbl B paboyen nporpamme OUCUMNNAWHBI, a
TaKkKe pecypcbl 3NEKTPOHHO-OMBNNOTEYHBIX CUCTEM.

15. NepeyeHb OCHOBHOM U AOMOJSIHUTENLHOWN NUTepaTypbl, PECYPCOB UHTEpPHET,

HGOﬁXOAM MbIX ANnAd oCBoeHnda onCuuniinHbI
a) OCHOBHas nuTepartypa:

Ne

MNcTOYHMK
n/n

1 | AtanacsH J1.C. 'eomeTpus: y4eb. noc.: B 2-x 4. Y.1.- 2-e u3g., 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 AtaHacsiH C.J1. u gp. CO6opHUMK 3agay no reomeTpuu: y4eb. noc. Ansa cryq. 3-4 KypcoB NeaBy30B: B
2-x 4. 4.2.- M.: Bkemo, 2008

Kysosnes, B. I'1. Kypc reomeTpumn: anemeHTbl Tononoruu, anddepeHumnansHas reomeTpusi, OCHO-
BaHWS reomeTpuu : yuebHoe nocobue / B. . Kysosnes. — Mocksa : ®usmatnut, 2012. — 207 c. :
4 | cxeMm., un. — Pexxum goctyna: no nognmcke. —

URL: https://biblioclub.ru/index.php?page=book&id=275554 (nata obpaiieHus: 06.05.2022). —
Bubnuorp. B kH. — ISBN 978-5-9221-1360-1. — TEKCT : 3NEKTPOHHbIN.

Pawesckun N.K. Kypc guddepeHumanbHom reoMmeTpum: y4ebHuk.- 5-e nsa., ncnp.- M.: N3g-so
JIKW, 2008



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

©0) pononHuTenbHasl NuTeparypa:

Ne

MNcToYHMK
n/n

UnbuH, B. A. AHanutnyeckasi reomeTpms : y4ebHuk / B. A. VinbuH, 3. . [o3HsK. — 7-e n3a., cTtep. —
Mocksa : ®uamatnuT, 2009. — 224 c. — (Kypc BbICLLE MaTeEMATUKN U MaTeMaTUYECKON UMK,

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'. FTeomeTpus: annunc, runepbona n napabona : yuebHoe nocobue : [16+] /

C. I'. KyabMuH ; OmckuiA rocygapCTBEHHbIN Negarormdeckun yHnsepceuteT. — Omck : OMCKUI rocy-
8 | mapcTBeHHbIN TexHUYeckun 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 anddepeHumnansHoi reoMeTpumn n Tononoruu : ydebHumk /

9 A.C. MuwwieHko, A. T. domeHko. — Mockaa : duamatnut, 2004. — 300 ¢. — Pexum gocTtyna: no noa-
nucke. — URL: https://biblioclub.ru/index.php?page=book&id=69322 (gata obpawieHus:
06.05.2022). — ISBN 978-5-9221-0442-5. — TeKCT : 9NeKTPOHHbIN.

10 | lMNMoropenos A.B. l'eomeTtpus: y4eb. noc. ans By3oB.- M.: Hayka, 1984

B) MHOPMAaLMOHHbIE 3MEeKTPOHHO-06pa3oBaTesibHbIe PecypChbl:

Ne

McToYHMK
n/n

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

16. MNMepe4vyeHb y4eOHO-MeTOQUYECKOro obecne4vyeHUs Ans CaMOCTOATEeNbLHOWU pa-
00ThbI

Ne

MNCcTOYHUK
n/n

ActawoBa, N.B. N'eomeTpusa n Tononorus: y4ebHo-metogmyeckuin komnnekc / U.B. Actawiosa,

1 B.A. HUKUWKWH. - 4-e n3g., ncnp. n gon. - Mockea : EBpasminckmm oTkpbITbid MHCTUTYT, 2011. - 258
C. - ISBN 978-5-374-00489-2 ; To ke [ONeKTpOoHHbIN pecypc]. —

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

Beknemuwwes, [1. B. Kypc aHanutuyeckon reometTpumn n nMHenHon anredpsol : y4ebHuK /

> . B. Beknemuwwes. — 12-e usg., ncnp. — Mocksa : ®unsmarnut, 2009. — 309 c. — Pexum 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 : 3NIEKTPOHHbIMN.

>Kykos, [1. A. AHanuTuyeckas reoMeTpusi U NuHeHas anrebpa: mogynb 1. AHanuTuyeckas reo-
meTpus : yuebHoe nocobue : [16+] / O. A. XKykoB ; KOxHbIi dheaepanbHbI yHMBepcuTeT. — 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.

Moropenosg, A. B. InddepeHumnansHas reomeTtpusa / A. B. MNMoropernos. — N3g. 6-e, ctepeoTtun. —
Mocksa : Hayka, 1974. — 176 c. — Pexum goctyna: no noanucke. —

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

Cusbin, C. B. llekummn no aHanutuyeckon reometpum : yuebHoe nocobue / C. B. Cusbin. — Mocksa :
5 ®usmarnut, 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 : 9NEKTPOHHbIN.

Cusbini, C. B. lNlekummn no guddepeHLmanbHon reomeTpum : y4ebHoe nocobue / C. B. Cusbin. —
Mocksa : duamatnuTt, 2007. — 376 c. — Pexxum goctyna: no nognucke. — URL:
https://biblioclub.ru/index.php?page=book&id=69328 (gara obpawieHus: 06.05.2022). — ISBN 978-
5-9221-0742-6. — TEKCT : 3NEKTPOHHbIN.

17. Obpa3oBaTenbHble TeXHONOrMU, UCNoJsib3yeMble Npu peanusauum y4eOGHOM
OUCLUMNIINHBLI, BKNOYas AUCTaHUUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (J0), cmewaHHOe 0Gy4eHune):

Mpn peanusaumm AWCUMMAMHBI NPOBOAATCS pPa3fnu4yHble TUMbl NEKUMA: nekuuns-
BM3yanusauus, nekums ¢ ocTaHoBkamu, npobnemHas nekums. Npaktuyeckne 3aHATUSA



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

npeanonaratT akTUBHYHO AeATeNbHOCTb 0by4vatowmxca No aHanmay U3y4eHHoro marte-
prana u NPUMEHEHN0 ero Ha rnpakTuke.

Mpn peanusaumMm AMCUMNANHBI MCMNOMB3YOTCA UHGOPMaLMNOHHO-CNpPaBOYHbIE CHU-
cTeMbl 1 npodeccuoHanbHble 6a3bl AaHHbIX:

—Hay4yHas anektpoHHas 6ubnunoteka eLIBRARY.RU — http://elibrary.ru/
—WHdopmaumnoHHaa cuctema «EagmHoe oOkHO goctyna Kk obpasoBaTenbHbIM  pecyp-
camy http://window.edu.ru/
—depepanbHbIn LeHTp
http://fcior.edu.ru
—OnNeKTPOHHO-6MbnnoTeyHaa cucrtema
http://biblioclub.ru/

NHAOPMaLMOHHO-06pa3oBaTeNbHbIX pecypcoB -

«YHuBepcuteTckaa 6ubnuoteka online» —

18. MaTepumanbHO-TEXHUYECKOEe obecneyeHne QUCLUNIUHDI:

MporpammHoe ob6ecnevyeHue:

-Win10 (nnu Win7), OfficeProPlus 2010

—bpaysepsl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—STDU Viewer version 1.6.2.0

-7-Zip

MynbTumeauiHoe obopyaoBaHue (NPOeKTop, HOYTOYK UK CTalMOHAPHbIN KOMMNbIOTEP,
3KpaH).

19. OueHOuYHbIe cpeacTBa Ans NpoBeAeHUA TeKyLWero KOHTpons ycneBaeMocTh m
NPOMeXyTOYHOM aTTecTauum

MopsnoK OLIeHKM OCBOEHUSA obByyatolummmcst y4eBHOro maTtepuana onpenenseTcs CoaepaHu-
eM CrefyoLLmMX pasaenos AUCLMNMNHBI:

HaumeHoBaHve pasge- WuaukaTtop goctu-
Ne KomneTteH-
/n na gucumnnunHbl (Mo- s )KEHUS KOMMNETEH- OueHouYHble cpeacTBa
Ayns) Lm
1 BekTtopbl B npocTpak- Orl1K-8, Orl1K-8.4, INK-3.1, 3agaHua ona caMmocTosTeNnbHOW pa-
" | cTBE MK-3 MK-3.2 6oTbI
> nCJ_ngsgACTMKO?ApA:Ha; ':)a_ Or1K-8, OrK-8.4, NK-3.1, 3agaHua ons caMmocTosTeNbHOW pa-
' P MKk-3 MK-3.2 6ol
CTpaHCTBE
3 MosiMasi Ha MHOCKOCTH Or1K-8, OrK-8.4, NK-3.1, 3agaHua ona caMmocTosTeNbHOW pa-
P MK-3 MK-3.2 60Tbl
MnockocT u npsamble Orl1K-8, Orl1K-8.4, MNK-3.1, Sananua ans CamMoCToATENbHON pa-
4, 60Tbl, 3a4aHnsA Anst KOHTPOSbHOW pa-
B NPOCTpaHCTBE MK-3 MK-3.2 60TbI
5 KpuBble BTOpOro no- Or1K-8, Orl1K-8.4, MNK-3.1, 3aaHNS IS KOHTDOSLHOI DABOThI
" | psiAKka Ha NNOCKOCTU MK-3 MK-3.2 A A P P
6 MpeobpasoBaHus nnoc- Or1K-8, Orl1K-8.4, MNK-3.1, 3aaHNE HA COCTABMEHMS FOCCADNS
" | KOCTM 1 NPOCTPaHCTBa MK-3 MK-3.2 A P
7 lMoBepxHOCTM BTOPOro Or1K-8, Orl1K-8.4, MNK-3.1, 3aaHNS IS KOHTDOSLHOI DABOThI
" | nopsigka MK-3 MK-3.2 A A P P
OrK-8, OMK-8.4, MK-3.1, 3apaHns ons camocTosiTeNbHOW pa-
8. | OnemeHTbI TONOMOrMK 60Tbl, 3ag4aHne Ha COCTaBMNEHUsI TMnoc-
MK-3 MK-3.2
capvis
o | Avcbbeperumansras OMK-8, | OMK-8.4, MK-31, | S2A3HWA AMA KOHTPOMbHOM paboTLl,
. TEeCTOBble 3afaHusl, BOMPOCHI A1
reomMeTpus KpuBbIX MK-3 MK-3.2
TEOPETUYECKOro onpoca
Avdpdepenumanehasn Orl1K-8, Or1K-8.4, MNK-3.1, 3agaHus anst KOHTPOrbHOW paboThl,
10. | reomeTpnsi  MOBEPXHO-
crein MK-3 MK-3.2 BOMPOChHI 4115 TEOPETUYECKOro onpoca
. [MepeyeHb BONPOCOB K 3K3aMeHY
[MpomexyToyHas aTTectaumsi: 9k3aMeH T
€CTOBble 3afaHus



http://elibrary.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://biblioclub.ru/

20 TunoBble OLEeHOYHblE CpeaAcTBa U MeToAUYECKMe MaTepuanbl, onpegensiowme
npoueaypbl oLleHUBaHUA

20.1 TeKyLUMI KOHTPOJIb YCNEBAaeMOCTH

KoHTponb ycneBaeMoCTM MO AWUCUMMIIMHE OCYLLIECTBNSAETCA C MOMOLLbIO CrieayrLlmMX OLEHOYHbIX
CpencTB: 3adaHui Ans caMOCTOATENbHOM paboThbl, 3adaHui Anis KOHTPONbHOW paboThl, TECTOBbLIX 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, BGyayT N KOMNUHeapHbl UM OpPTOroHanbHbl BEKTOPLI d,C; 4) NpoBepuTb, ByayT nu Kom-
nnaHapHbl BEKTOPbI @, b, ¢.

BapuaHTbl faHHbIX:

-

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

Tema: MonsipHble KOOPAUHATLI HAa NJIOCKOCTH
BapwuaHrT 1.

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

4
3. HanguTe nonsipHble KOOpAMHATBI BEPLUMH U TOYKM MepeceyeHust anaroHanen eaMHNMYHOro KkeagpaTa,

MPUHSAB 3a Hayano KOOPAUHAT OOHY M3 ero BepLUMH, a 3a MOJISIPHYI0 OCb — CTOPOHY, KoTopasi NpoxoauT
Yyepes BbIGPaHHYH BEPLLMHY.

" 2
4. HanguTe nonsipHble KOOPAMHATbLI TOYEK, CUMMETPUYHBLIX TOYKaMm M(l; E),N(g; —g) OTHOCUTENNBHO:
a) nongpHon ocu; 6) Ha4Yana KoopAuHar.

BapuaHT 2.

1. V3obpasuTe B NonsipHOM cuctemMe KoopamHaT Touku A (3; %)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 KOOPAWHATLI BEPLUMH NPaBUILHOTO LLIECTUYTOMNbHMKA, CTOPOHA KOTOPOro paBHa 1,
NPVHAB 3@ HAYano KOOPAWHAT OHY W3 ero BepLUMH, a 3a NOMAPHYI0 OCb — CTOPOHY, KOTOpasi MPOXOANT
yepes BbIGPaHHYIO BEPLUMHY.

o 1
4. Hangute nonsipHble KOOpAMHATbl TOYEK, CUMMETPUYHbIX TOYKaM M(3; g)’N(E; —%) OTHOCUTEIBHO:
a) nonsgpHon ocu; 6) Ha4Yana KoopauHar.

Tema: MeTon KoopAMHaT B NPOCTPaHCTBE

BapwuaHT 1.

1. Hangute cymmy pacctosHui oT Touku A (3; -2; -4) oo ocu OY u oT Toukm A go nnockoctn xOy.

2. N3BeCTHbI koopanHaThl BeplunH TpeyronbHuka ABC: A (2; -1; -3), B (-3; 5; 2), C ( -2; 3; -5). BM — me-
AvaHa TpeyronbHuka ABC. Hangnte gnuHy 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 koopauHaTbl BepwwuH TpeyronbHuka ABC W koopAuHaTbl TOYKM MepeceveHnss meamnaH Tpe-
yronbHuka ABC.

BapwuaHrT 2.

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

2. W3BecTHbI KoopanHaTbl BepLlumnH TpeyronbHuka COE: C (-3; 4; 2), O (1; -2; 5), E (-1; -6; 4). 0K — megu-
aHa TpeyronbHuka COE. Hangnte gnvnHy OK.

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

4. CepepguHbl cTopoH TpeyronbHuka MNK mmetoT koopauHaTtel: P(3; -2; 5), L(3,5; -1; 6), S(-1,5; 1; 2).
Hangute koopauHaTbl BepliMH TpeyronbHuka MNK 1 koopauHaTbl TOYKM NepeceyeHust meguaH Tpe-
yronbHuka MNK.



Tema: YpaBHeHMe NpAMON Ha NIIOCKOCTH
[aH TpeyronbHuK ¢ 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 TOUKM NepeceyeHns MeanaH;
¢) 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: YpaBHeHMe NNOCKOCTU B NPOCTPaHCTBE
CocTtaBuTb ypaBHEHMWE MIOCKOCTH

BapuaHTbl faHHbIX:

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

2. TMpoxopsiwen Yepes Touky A (1,2,3) n napannensHon Bektopam p; (1,2,2) n p, (4,1,1).
3. Mpoxoasen yepes Toukm Mz (-1,0,0) n M2 (0,0,1) n napannensHoi Bektopy p (1,2,2).
4. TMpoxoasiwen Yyepes Toukn Mz (1,2,3) n M2 (2,-1,3) n napannensHol BekTopy p (2,1,2).

Tema: TononorM4yeckoe NpPoCTpPaHCTBO
BbISICHUTb, KakMM akcMoMam TOMOoSorMm yaoBrneTBOpsAeT CEMENCTBO T U ABMseTcs nu (X, t) Tononoruye-
CKMM MPOCTPaHCTBOM.

BapuvaHTbl 4aHHbIX:

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

«OTnNnYHO» — BCe 3a4aHus BbIMOSHEHbI NPaBUIbHO, NPUBEAEHbI MOAPOOHbIE peLleHns 3adaHni.
«XOpoLLOo» — peLleHust 3agaHuin cogepxart 1-2 owmnbKM /M He BCe peLueHns pacnucaHbl Nogpo6HoO.
«Y[O0oBNETBOPUTENBHO» — MPaBUIIbHO BbINOSIHEHA MOMIOBMHA 3a4aHWiA UMW BbiNONIHEHa Gonbluas YacTb
3a4aHuni, HO C HEKOTOPbIMMW OLLUMBKaMMU.

«HeynoBneTBopuTENBHOY» — BBINOMHEHO MEHEEe MOMOBUHbI 3a4aHuin Unu pelleHre bonbWKnHCTBa 3agda-
HWU COOEPXKUT OLUMOKN.

20.1.2 3agaHunA gns KOHTPONbLHOM paboTbl

Tema: YpaBHeHMUs1 MPAMOM U NJIOCKOCTU B NPOCTPaHCTBE

[aHbl KoopAMHaThl YeTbIPEX TOYEK B MPOCTPaHCTBE. TpebyeTca HanTu:

a) ypaBHeHWe MMocKoCTU, coaepxallen rpaHs ABC;

0) ypaBHeHus nNpsiMoNn, npoxoasdien Yepes Touky D u nepneHgukynspHown rpaHn ABC;
B) ypaBHeHUs NpsiMoOW, coaepallen pedpo BC;

r) yron mexgy 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),B4;-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 nyiocKkocTu

MpviBECTM ypaBHEHUSI NMUHUIA BTOPOrO Mopsidka K KAHOHWYECKOMY BWAY, ONpeaenvTb TUM KPUBbLIX; KOOp-
AMHaTbl (DOKYCOB; 9KCLEEHTPUCUTETDLI; YPaBHEHMS aCUMMTOT (€CNU OHW UMEIOTCSA); LEHTP CUMMETPUN KpU-
Bbix. CoenaTb YepTex.

BapuvaHTbl AaHHbIX:

1. a)9x2+4y?2-72x—8y +112=0; ©06)x2—-6x+4y+9=0.
2. a)16x2+4y?2-32x—24y—-12=0; 6)y?+x+6y+9=0.
3. a)4x2—-25y?2 - 32x—-50y—-61=0; 6)x2+y2—2x+2y=0.
4. a)25x2—-9y? —100x + 18y —134=0; 6)y?—6x—-6y+9=0.

Tema: NMoBepXHOCTM BTOPOro nopsigka
MpviBecTV ypaBHeHWEe NMOBEPXHOCTM BTOPOro Mopsika K KAaHOHWMYECKOMY BuAy, onpeaenutb eé Tun u no-
CTPOUTL 3Ty NOBEPXHOCTb.

BapuaHTbl AaHHbIX:

1. x2+y2+2x—4y+2z2+1=0
2. X2+y2+8x+6y+z+27=0
3. X2+6x-62-15=0

4. X2+ 6y - 8x +10=0

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 Mo (0; 3; -1).

BapuaHT 2

1. Haintn ypaBHeHMs KacaTenbHOW, rnaBHOW Hopmanu, BuHopmanu, a Takke ypaBHEHUS HOPMarbHOM,
cornpuKacaroLencsa 1 cnpsAMnsioLen nnockocten kpueon 7 (t) = {t2 — 2t + 3, t2 — 2t + 1, t2 + 2t} B Touke
M (3; 1; 0).

2. HailTi KpUBU3HY U KpyyeHue Kpueoil x = e,y = e,z = v/3t B Touke Mo (1; 1; 0).

BapuaHT 3

1. Hantn ypaBHeHUs KacaTerbHOW, IMaBHOW HOpmanu, GUHopManu, a Takke ypaBHEHWS HOPMaJlbHOWN,
conpuKacaroLLencs 1 CnpsiIMAsitoLLen NIockocTeln kpueon 7 (t) = {t, t2, =2t + 8t + 1} B Touke M (1; 1; 7).

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

BapwvaHT 4

1. Hantn ypaBHeHUs KacaTerbHOWN, rMaBHON HOpManu, BUHopManu, a Takke ypaBHEHWS HOPMalbHOWN,
conpyKacatoLLeincs 1 crnpsMsioLLen nnockocTen kpmeoit 7 (t) = {3t - t3, 3t2, 3 + 3t} B Touke M (-2;12;14).
2. Hawntn kpuBM3HY 1 KpydeHne KpUBOW x = cost,y = sint,z = sintcost B Todke Mo (0; 1; 0).

Tema: AuddepeHumnanbHas reomeTpus NOBepPXHOCTEN

BapuaHT 1

1. Hantn ypaBHeHMs KacaTenbHOW MNMIOCKOCTU U HOpMasuM K MOBEPXHOCTU X = uUcosv,y = UsSinv,z =u
T

B TOUKE Uy = V2,7, = +
2. Hantu nepsylo kBagpaTuyHyo (popMy NOBEPXHOCTU x = u? + v2,y = u? — v?,z = uw.

BapwnaHT 2

1. HailTu ypaBHeHWs1 KacaTenbHOW MMOCKOCTM M HOpManuM K MOBEPXHOCTU x = 2u — v,y = u? + v?,
z =u®—v3 B Touke M(3;5;7).

2. Haintu nepBylo KBagpaTUUHyo (OOpMY MOBEPXHOCTU X = UCOSV, Yy = usinv, z = u?.

BapwuaHTt 3

1. HailTu ypaBHEeHuA KacaTenbHOM MIOCKOCTM M HOpManu K MOBEpXHOCTU x = u + 2v,y = 2u + v3,
z=u?+v?BTOYKE Uy = 1,1y, = —1.

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

BapuaHTt 4
1. Hantu ypaBHeHUs KacaTeNbHOW MMOCKOCTU M HOpManu K NOBEPXHOCTU X = vcosu,y = vsinu,z = 2v
B TOUKE Up = 5, Vg = —V2.



2. Haitu nepeyio kBagpaTuuHyto popmy NoBepxHoCTU x = 2u?v?,y = u?,z = u + v.

Kputepum 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.

«HeynoBneTBOpUTENBHO» — BLINOSIHEHO MEHEE MOSIOBMHBI 3adaHuni UNn pellueHne OonblLUMHCTBA 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-thyHKuma 7(t) KaxaoMy apryMeHTy ¢t CTaBUT B COOTBETCTBME: @) YMCNO; 6) BEKTOP; B) TOUKY;
r) ckansp.

2. Mpamas, npoxoaswas Yepes AaHHYI0 TOUKY rMa/Koil KpuBoii 7 = 7(t) napannensHo BEKTOpy NepBon
Npon3BOAHOW, Ha3bIBAETCA: @) KacaTenbHon; 6) HopMarnbio; B) GBUHOPMAanbIO; 1) rMaBHON HOPMarbHo.

3. YpaBHeHUss KacaTenbHOM K nWHUKM  x=acost; y=bsint; z=e! npn =0 wvmewT BMUA:

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 g O b 1 1 b 0

4. Ecrm BekTop-cbyHkumsi 7'(t) onpeaeneHa B HEKOTOPO OKPECTHOCTM Touku a u npegen 7(t)
npu t, cTpemsiwemcs K @, paseH 7'(a), To BekTop-byHKuma 7*(t): a) orpaHnYeHa B OKPECTHOCTY TOYKM @;
0) ybOblBaeT B OKPECTHOCTM TOYKM &; B) HemnpepbiBHA B TOuke d&; ) MMEEeT NPOW3BOAHYIO

B TOYKe a.

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

6. PerynsipHasi knacca C" kpuBasi npy n=1 Ha3bIBaeTCs: a) AieMeHTapHO KpuBon; ©) NPOCTON KPMBOW;
B) rmazkon KpuBoW; r) rogorpacom.

7. MNapameTpuyeckne ypaBHEHWS KPUBOW  y?=X, X?=z uMmelT Bua: a) x=t3; y=t% z=t
6) x=t; y=t?; z=t*% B) X=t% y=t; z=t?; r) x=t?; y=t; z=t*

Kputepuu oueHkun

BepHo BbINonHeHHble 3aganuna 1, 2, 4, 5, 6 oueHunBatoTes B 1 6ann; 3agaHns 3 n 7 oLeHUBAKTCH B 3aBU-
CMMOCTM OT MOMHOTbI U MpaBuIbHOCTU NpuBeaéHHoro pewenus (0-3 6anna). Takum obpasom, mMakcu-
MarnbHO 3a TeCT MOXHO HabpaTb 11 6annos.

«OTnnyHo» — 10-11 Gannos..

«XopoLuo» — 8-9 6annos.

«YpoBneTBopuTenbHO» — 6-7 6annos.

«HeynoBneTBopuTenbHO» — MeHee 6 Gannos.

20.1.4 NepeyeHb BONPOCOB Al TEOPETUYECKOro onpoca

Tema: OudcdepeHuymnanbHasa reomeTpusa KPpMBbIX

1. JawnTte onpefeneHne BEeKTOP-(pyHKUUM CKanspHOro aprymeHTa. Yto oHa CTaBuUT B COOTBETCTBUE KaX-
OOMY aprymeHTy t?

YTO MOXHO CKas3aTb O BEKTOPHOW (PYHKLMM NOCTOSHHOW AJIMHBI, MOCTOSIHHOrO HanpaBneHusa?

KakoB reomeTpr4eckuin CMbICI MPON3BOAHON BEKTOP-PYHKLUUN?

YT0 HasbIBaeTcs rogorpadom BeKTop-pyHKLMN?

YTo Has3bIiBaeTCAa anemeHTapHon nuHmnen B Es? Mpueegute npumepsi.

Kakve nnHuM Ha3biBalOT NPOCTENLLUMM FIMHUSIMU B NpOCTpaHcTBe E3?

Hawnte onpenenenune nuHun B Es. MNMprneeaute npumepsi.

YKkaxute cnocobbl 3agaHnst KpUBOM.

Kakas kpvBas Ha3blBaeTcH rmagkon?

10 YT0 Ha3bIBaeTCs KacaTenbHOM K IMHUK? KakuM cnocobom MOXHO NofyyunTb €€ ypaBHEHUNA?

11. Kak BbluuCnsieTCs AnvHa gyrm nnHum?

12. Kakorn napameTp fMHMM Ha3blBAeTCA HaTyparnbHbIM (€CTECTBEHHbIM) M YeM OH 3amedarteneH? Kak
Nony4nTb YpaBHEHNSI KPVMBOW B €CTECTBEHHOW napameTpusaummn?

13. Kakasi nnockocTb Ha3blBaeTCs HOpMarlbHOW MIIOCKOCTBbIO KPUBOW B faHHOM Touke? Kak HanTtm eé
ypaBHeHne?

©CoxNoGOhkWN



14. CdpopmynupynTe onpenerieHne CconpuKkacarolencs MNioCKOCTM KpuBOW. Kakumu cBomcTBamy OHa
obnapgaet? 3anuwnte ypaBHEHNE COMpUKacatoLwencs ninockocTu.

15. Y10 Takoe Hopmanb K NMMHUN? Kaknm cnocobom oHa 3agaérca?

16. Y10 Takoe rnaeBHasi Hopmarb; GuHOpManb KpUBOWM?

17. Y10 HasbIBaeTCsl CONPOBOXAAIOLLMM TPEXTPAHHUKOM KPUBON? YUTO CRYKMT rpaHsaMmM 3TOro TPEXrpaH-
HUKa?

18. o kakum hopmynam BbIMUCASIOTCA €QUHNYHbIE BEKTOPbI OCHOBHOMO TPEXrpaHHMKa KpMBOWN, 3adaH-
HOW B NPOU3BOMNbHOW NapameTpusauun?

19. Penep ®peHe — aT0...

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

21. ®opmynbl dpeHe.

22. Tlo kaknm chopmynam BbIMUCHIAIOTCS KPUBM3HA U KpyYeHMe NMHUW, 3a0aHHON B NPOM3BOIbLHONM napa-
MeTpusauun?

Tema: QudcdpepeHumanbHasa reomeTpusa NoBepxXHOCTEN

1. Jante onpepeneHne BeKTOP-YHKLMM OBYX CKansipHbIX apryMeHTOB.

Kakve noBepxHOCTW Ha3blBalOT NPOCTENLLIMMN B NPOCTpaHcTBe E3?

Kakasi noBepXxHOCTb Ha3blBaeTCA ANIeMEHTapHON?

YT0 Ha3bIBaeTCs NOBEPXHOCTLIO?

Kakyto NOBEpXHOCTb Ha3bIBaOT rMagkon?

Yrto Takoe koopauHaTHas ceTb?

CchopmynupyiTte onpeaeneHne kacaTenbHOM NIIOCKOCTM K MOBEPXHOCTU B AAHHOWM TOYKE.

YT0 Ha3bIBalOT HOPMarbio K rnagKkon MOBEPXHOCTU B @HHOM TOUKe?

. Kak 3anucbiBaetcsa kBagpat auddepeHunana paavyc-BekTopa MpPOU3BOMbHON TOYKW rNagkon no-
BEPXHOCTN?

10.4Y70 HasbiBaeTCsl NepBOr KBaapaTUYHOM DOPMON UNN NNHENHBLIM 3JIEMEHTOM MOBEPXHOCTU? Kak Bbl-
paxatTcs kKoacpdurumMeHTbl NepBon kKBagpaTU4Hon popmbl?

11. MNMoyemy KacaTenbHOE BEKTOPHOE NOAMNPOCTPAHCTBO K MOBEPXHOCTN B €€ TOoYKe SABNAEeTCH eBKNuUao-
BbIM?

12.Yto npeactaBnseT cobon 3HaYeHre nepBom KBagpaTuyHOnN opMbl MOBEPXHOCTU?

13.Kak BblpaxaeTcs AnvHa gyru rmagkov NMHUM Ha NOBEPXHOCTU?

14.4Y70 Ha3bIBaeTCs YrnoM Mexay ABYMS MMagkuMU NIMHUAMU, NexallMMn Ha noBepxHocTn? Kak oH Bbl-
yncnseTca?

15.Kak BblpaxkaeTcs yron Mmexay KoopauHaTHbIMU MIMHUSAMU Ha NOBEPXHOCTU?

16.MMpu KakoM ycrnoBuKW KOOpAMHaTHAA CeTb HA MOBEPXHOCTM OPTOroHarnbHa?

17.MMo kakon hopmyne BblYMCNAETCA NnoLwanb KBagpupyeMon NnoBepxHoCcTn?

18.Moyemy nepBasa ksagpaTudHas opma NOBEPXHOCTW HasblBaeTCA MeTpudeckorn opmMoKn 3TOW Mo-
BEPXHOCTN?

19.Kak onpegensieTca BTopas kBagpatuyHasa doopma noBepxHocTn? Kak BblumcnaTca eé koadpdpuumner-
Tbl?

20.Copmynupynte reoMeTpn4ecknii CMbICI BTOPON KBagpaTtU4HON oopmMbl MOBEPXHOCTU.

21.Kak knaccumumpyoTcst TOYKM NOBEPXHOCTU NO ANCKPUMUHAHTY BTOPOW KBaapaTU4HOM (hOpMbI?
22.Kakne HanpaBneHus Ha MOBEPXHOCTU Ha3blBalOTCA acumntToTudeckumn? [ante onpegeneHne acumn-
TOTUYECKOW NUHUMN.

23.Kakas ceTb NnHMIM Ha NOBEPXHOCTM Ha3bIBAETCS COMPSHKEHHON?

24.ChopmynupyinTe onpeaeneHve HopmarnbHOW KPUBU3HBI NMHUM Ha MOBEPXHOCTU B AaHHOW Touke. Ka-
KOV BEKTOpP Ha3blBaeTCA BEKTOPOM HOPMaribHOW KPUBU3HbI?

25.Kak BbluncnseTca HopManbHas KpMBU3Ha NUMHUM Ha NOBEPXHOCTU?

26.MoyeMy HOpMarnbHYO KPUBU3HY B JAHHOM TOYKE MOXHO paccMmaTpmBaTb Kak (PYHKLMIO OT Harnpasne-
HUSA B KacaTenbHOM NIIOCKOCTU B AAaHHOM To4ke?

©WoNoOkwWN

KpuTepuu oueHkn

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

«XopoLloy» — AaHbl 0TBEThbl Ha BCe NPEeANnoXeHHble BONPOChl, 0A4HaKO AONYLLEHbl HEKOTOPbIe OWNGKN Unu
HETOYHOCTW.

«YOOoBNEeTBOPUTENBHO» — AaHbl MpaBUibHble OTBETHI Ha MONOBUHY MPEANOXEHHbIX BOMPOCOB, OCTarb-
Hble OTBETbl OTCYTCTBYIOT UMK COAEPKAT OLLMOKM.

«HeynoBneTBopUTENBHO» — HET HN OHOMO OTBETA Ha NOCTaBMEHHbIE BONPOCHI, NGO AaHO MEHee Moso-
BVHbI NPaBUIIbHbIX OTBETOB.



20.1.5 3apaHue Ha cocTaBrneHue rrnoccapus

Tema: OCHOBHbIE MOHATUA TONONOrMU

Mo u3dyyeHHOMYy maTtepuany cocTaBuTb rnoccapui (Tabn. 1), cogepxalimMn onpegeneHvst crieQyroLmx
NMOHATUN:

— KombuHaTopHas Tononorus;

— obuwas Tononorus;

— MeTpuKa;

— METpUYEecKoe NpOoCTPaHCTBO;

— Tornonoruyeckas cTpyktypa (tononorus);

— TOMonoru4yeckoe NPOCTPaHCTBO;

— MEeTpM3yemoe TOMOoJIornMyecKkoe NpoCTPaHCTBO;

— TpwBManbHas (QHTUOUCKPETHAs) TONOMNOrus;

— AuCKpeTHas Tononorus;

— OKPECTHOCTb TOYKM TOMOSIOMMYECKOro MPOCTPaHCTBa;
— BHYTPEHHOCTb MHOXECTBA;

— 3aMblKaHNe MHOXECTBA;

— TpaHuua MHOXEeCTBa;

— BHELUHOCTb MHOXECTBA;

— BHYTPEHHSIS TOYKa;

— BHELUHSIA TOYKa;

— TOYKa NPUKOCHOBEHUS;

— TIpaHM4YHas TOYKa;

— BCHOQY NNOTHOE MHOXECTBO;

— HWrge He NNOTHOE MHOXECTBO;

— OTKpbITbIN LWIap;

— 3aMKHYTbIV LWap;

— OrpaHu4yeHHOe MHOXECTBO;

— ©asa TononorM4eckoro NPOCTPaHCTBa;

— npeabasa TononorMyeckoro NPoCTPaHCTBa;

— MpPOCTPaHCTBO CO CYETHOM Bason;

— MOANPOCTPAHCTBO TOMOMOrMYECKOro NPOCTPaHCTBA;
— oTobpaxeHve, HenpepbIBHOE B TOYKE;

— HenpepbIBHOE OTOOpaXeHue;

— OTKpbITOE OTOOpaxeHue;

— 3aMKHyTOe oTODpaxeHue;

— romeomopdusm (Tononornyeckoe oTobpaxeHue);
— romMeoMopdHbIe MPOCTPAHCTBA;

— TOMONOrM4YeCcKNe MHBAPUAHTLI;

— N30TOMHbIE PUrypslI;

— oTgenumMoe (xaycgopdoBo) TONOMOrMYeckoe NpoCTPaHCTBO;
— MOKPbITUE MHOXECTBA;

— OTKPbITOE MOKPLITUE;

—  NoAnoKpbITHE;

— KOMMaKTHOE TOMoJIorm4eckoe NpoCTPaHCTBO;

— pasbueHne MHOXEeCTBa;

— CB$I3HOE TOMOIOrM4YecKoe NPoOCTPaHCTBO.

Tabnuya 1. [noccapul no meme « OCHOBHbIE MOHAMUS MOMNo102UU»
MoHaTHe OnpegeneHve NOHATUS

Tema: Npeobpa3oBaHMs NNIOCKOCTU M NPOCTPAHCTBA
CoctaBuTb rnoccapuii no Teme «lpeobpasoBaHMs NIIOCKOCTM U NPOCTPaAHCTBay, 3arofiHMB CrieayHoLLyo
Tabnuuy (Tabn. 2). NMoapobHoe coaepxaTerbHOE HanosIHeHNe NPoAyMaTb CaAMOCTOATENBHO.



Tabnuya 1. occaputi no meme «lpeobpa3zoesaHus nrockocmu U rnpocmpaHcmea»

MNousATHe OnpepeneHve OcHOBHbIe hopMynbi YepTtexu no Teme

OToGpaxeHue...

MpeobpasoBaHue...

CVIMMETPVIH NJI0OCKOCTH
OTHOCUTEJIbHO TOYKU

Kputepum oueHkun

«3auTeHo» — NpuBegeHa Oonbluas YacTb onpegeneHunn, onpeaeneHns copmMynmMpoBaHbl BEPHO, Npea-
CTaBIrieHbl HeobXxoanmble OOPMYIbl N YEPTEXKN.

«HesauteHo» — NpMBeQeHO MeHbLLE MOSIOBMHbI ONpedeneHnii unm npuBeaeHsl HeBepHbIe onpeaerneHus,
UIn OTCYTCTBYIOT HEoOXxoanmMble OPMYyrbl U YEPTEXM MO TEME.

20.2 NpomexyTo4yHas aTTectaums

MpomexyToyHasa aTTecTauusa no gucumnnmHe «leomeTpusa» OCyLLeCTBMsieTCss B cooTBeTcTBUM C [Mono-
XEHMEM O NPOBEAEHMM NPOMEXYTOYHOM aTTecTauumn obyyatolmxcsa no obpasoBaTenbHbIM NporpaMmMam
BbICLLEro 06pasoBaHNA C MOMOLLbIO CMEAYIOLWNX OLLEHOYHbIX CPEACTB: BOMPOCH! K 9K3aMEHY.

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. KoopauHatbl BekTopa. KonnvHeapHble 1 kKoMnnaHapHble BeKTopbl. [TpM3Haku KonnMHeapHOCTU U KOM-
nnaHapHOCTM BEKTOPOB.

Yron mexay Bektopamn. CkanspHoe Nnpov3BeAeHne BEKTOPOB U ero CBOMCTBA.

BekTopHoe npousBefeHne BEKTOPOB, ero reoMeTpuUYEeCKnii CMbICIT U CBONCTBA.

CwmelnaHHoe npounssedeHne TPEX BEKTOPOB, €ro reOMeTPUYECKMIN CMbICIT U CBOMCTBA.

[IBoHOE BEKTOPHOE NPOU3BEAEHNE BEKTOPOB U €r0 CBOWCTBA.

AddurHHas cuctema koopanHaT Ha NNOCcKoCTU. [leneHve oTpeska B JaHHOM OTHOLLEHWN.

. MNonspHble koopamHaTbl. O606LWEHHBIE MONSPHbBIE KOOPAUHATDI.

10.MeToAa koopAuHAT Ha NSIOCKOCTH.

11.MeToz KoopAMHAT B NPOCTPAHCTBE.

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

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

14.Pa3nuyHble ypaBHEHUS NNOCKOCTM B NpocTpaHcTee. [pumepsl.

15.B3anmHoe pacnonoxeHue ABYX N TPEX MIOCKOCTEN B NPOCTPAHCTBE.

16.PaccTosiHue OT TOYKM A0 NIIOCKOCTU. YTon Mexay ABYMS NNOCKOCTAMM.

17.YpaBHeHWsa NpsmMon B NpocTpaHcTBe. BaaumHoe pacnonoxeHue AByx NPAMbIX B MPOCTPAHCTBE.
18.B3aumHoe pacnonoxeHne NpsiMon M NIIOCKOCTU B NPOCTPaHCTBE. Yron Mexay ABYyMs NpsMbiMU. Yron
Mexay NpsiMON 1 MITOCKOCThIO.

19.OKpY>XHOCTb 1 3MNUMNC Kak NMHUM BTOPOro nopsigka, X OCHOBHbIE CBOMNCTBA.

20.I'vnepbona kak NMHUS BTOPOro nopsiaka, €€ OCHOBHblE CBOWCTBA.

21.Mapabona kak NMHMSA BTOPOro Nopsiaka, e€ OCHOBHbIe CBONCTBA.

22.WccnepoBaHve obLlero ypaBHeHMs NMHUM BTOPOro nopsaka. Knaccngukauusa nuHWiA BTOpOro nopsia-
Ka.

23.[B1xXeHnst NocKocTn, ux ceoncTea. lNpumepsl.

24.IMpeobpasoBaHne nogobus Ha NIIOCKOCTH, ero CBONCTBA.

25.[1BuxXeHnst NnpocTpaHCcTBa, UX CBOMCTBA.

26.lMpeobpasoBaHne nogobus B NpoCcTpaHCTBE, €ro CBOWCTBA.

©oNO O

6 cemecTp, OPO (7 cemecTtp, 3®0)

MoBepxHoOCTM BpaweHns. LiunnHgpuyeckmne noBepxHOCTU. LinnnHapbl BTOPOro nopsiaka.
KoHnueckune nosepxHocTu. Kpyroson koHyc. CeyeHns KpyroBoro KoHyca.

Annuncoua.

MNMnep6onounabl: 04HOMOMNOCTHbIA U ABYNONOCTHbIN rmnepbononasbl.

Mapabonounabl.

agrLONE



MpeameT Tononornn n chepa e€ npumeHeHnsi. OCHOBHbIE MOHATUS OOLLEN TOMOSIOrMK
Tononornyeckoe npoctpaHcTBo. OCHOBHbIE TEOPEMbI O6LLE TONONormn

HenpepbIBHOCTb 1 romeoMophnam

OtgenumocTtb. KomnakTHOCTb. CBA3HOCTb

10 Tononorus nosepxHocTten. JleHTa Mébuyca. Top

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

12.MpeameT n 3agaum anddepeHumnansHom reomeTpun. VIctopnsi BO3HUKHOBEHUS N pa3BuTusa avdde-
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 kpmBon. EcTecTBeHHas napameTpu3aumst KpMBomn

19.KpuBusHa nuHun. TpéxrpaHHuk PpeHe

20.KpyyeHue nuHun. dopmynel PpeHe

21.BblumcneHne KpuBM3HbI 1 KpyYEeHUS B NPOU3BOSIbHOW NapamMeTpusauum

22.IMoHsATre noBepxHOCTU. 3agaHne NOBEPXHOCTU

23.mapgkune noBepxHocTu. KoopanHatHasi ceTb

24.KacaTtenbHasi NfI0CKOCTb ¥ HOpMarb K MOBEPXHOCTU

25.MMepBas kBagpaTu4Has hopma NOBEPXHOCTU

26.Yron mexagy NUHMAMK Ha noBepxHOoCTW. [nowane rmagkon NoBEPXHOCTH

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

29.ImaBHble KpMBU3HbI NOBEPXHOCTU. [NonHasa u cpegHAs KpUBU3HBLI NOBEPXHOCTU

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

31.MNoBepxXHOCTN MOCTOSAHHOWN KPUBU3HBLI. MUHUManbHbIE NOBEPXHOCTU

© XN

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

[ns oueHMBaHWA pe3ynbTaToB 06y4YeHMs Ha aKk3aMeHe UCMONb3yTCH CrneayloLmne nokasarenu:

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

2) ymeHune CcBA3bIBaTb TEOPUIO C MPAaKTUKOWN;

3) yMeHue unncTpmMpoBaTb OTBET NpumMepamu, haktaMmm, JaHHbIMU HayYHbIX UCCIEA0BaHNN;

4) ymeHMe NPUMEHATbL TEOPETMYECKNE 3HAHUA ANS PELLEeHNS NPaKTUYeCckux 3agad B o6ractv reomeTpum.

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

CooTHoLlEeHWE NokasaTenen, KPUTEPUEB M LKarbl OLEHNBaHUsS pe3ynbTaToB 06y4eHus

YpoBeHb
- ccpopmupo-
Kputepuu oueHnBaHns KomneTeHumm Lkana oueHok
BaHHOCTK
KOMMeTeHUun

OGyJatowuiica B MOMHOM Mepe BnageeT TeopeTUHeCKMMU OCHO-
BamMu reomeTpun, cnocobeH UNCTpUpoBaTb OTBET MpUMepamu,
dakTamu, AaHHbIMW Hay4YHbIX WUCCREAOBaHUW, NPUMEHATb Teope- | [lo8biweHHbIU OmAuYHo
TUYECKME 3HaHWS Ans pelleHVMs TUMOBbIX PacYETHbIX 3adayvy U ypogeHb
npakTU4Yeckux 3agaHuin 6onee BbICOKOrO YPOBHS CIIOXHOCTU B 00-
nacTtu reoMeTpun
Ob6yvarowunca Bnageet TEOPETMYECKMMU OCHOBaMu reomeTpun,
cnocobeH MNMCTPUpoBaTb OTBET Npumepamu, daktamu, npumMe-
HATb TeopeTMYecKMe 3HaHUSA MpU pelleHnn TUNOBLIX pacyETHbIX | basossil ypo- Xopowo
3agaY, onyckaeT He3HayuTenbHble OWMNOKM NPy peLleHun npak- 8eHb
TUYeCKux 3agaHuii 6onee BbICOKOrO YPOBHSA CITOXHOCTM B 06nacTtu
reoMeTpun.
Ob6yvarowuiica BrageeT 4YacTUYHO TEeOopeTMYEeCKMMM OCHOBaMW
reoMeTpun, parMeHTapHO CrnocoBeH WNNICTpUpoBaTb OTBET
npumepamu, daktamu, B psage crnydvaeB 3aTpyaHAeTcs npumeHsTs | [lopoz2oabil Y0oenemeopu-
TeopeTU4eckne 3HaHMs Npu peLleHnn TUNOBbLIX PacyYéTHbIX 3adad, ypoeeHb meJsibHO
He Bcerga cnocobeH pewnTb npakTuyeckme 3agaHuns 6onee BbICoO-
KOro YPOBHS CNOXHOCTWN B 0611aCTU reoMeTpun.




YpoBeHb
cdhopmmpo-
BaHHOCTM
KOMMeTeHUun

KpuTepun oueHnBaHnst KOMNETEHLNIA LLikana oueHok

OTBET Ha KOHTPOJSIBHO-U3MEPUTENbHBLIN MaTepuan He COOTBeT-
CTBYeT MepeyvvcrneHHbiM KpuTepusam. OByyarowmnca OeMOHCTpU-
pyeT OTpbIBOYHbIE, (PparMeHTapHble 3HaHudA, JonyckaeT rpybbie -
OWMOKN MpU peLleHrMn TUMOBbIX 3agay nMMbo He MMeeT NpeacTas-
neHus o cnocobe nx peLueHus.

Heydoenemso-
pumernbHo

Mo pelweHuno NnpenogaBaTenst CTyaeHTam MOryT AaBaTbCA AOMNOSHUTENbHbIE 3a4eTHble
3a4aHus, a TaKkke NPoOBOANTLCS TECTUPOBAHME.

MonHocTbo 6a3a TeCTOBbLIX 3adaHU ANs NPOBEPKU COPMUPOBAHHOCTU KOMMETEHLNNA,
a Takke KpuTepun oueHku npefacTtasneHbl B lMpunoxeHun 10 «POHA OLEHOYHbIX CPeacTB» K
onucaHnl OCHOBHOW obpasoBaTenbHol nporpammbl 44.03.05 MNenarornyeckoe obpasoBaHune (c
AByMs1 npodmnamm nogrotoBkun), npodomnn Matematmka. VIHpopmaTuka n MHOPMaLMOHHLIE
TEXHONOINK B obpasoBaHuu, pa3MeLleHHOM Ha canTte bo BIry
https://bsk.vsu.ru/sveden/education.

n puMepHble TeCToBble 3aaaHuA

HaHbl koopanHaTtbl BepwinH AABC: A(—3;0),B(1;4),C(3;0). CocTtaBuTb ypaBHEHME MNPSIMOW,
coAepkalen cpegHo NMHUI0 TPeyronbHUKa, napannenbHyo ctopoHe AB. (Omeem 3anucame
g 8ude Ax + By + C = 0). (5 6annos)

OteeT: x —y = 0.

[aHbl koopaunHaTtel BepwuH AABC: A(—3;0),B(1;4),€(3;0). CoctaBuTb ypaBHEHWE MeaMaHbl
3TOro TpeyronbHuUKa, npoenéHHoM 13 BepLumHbl C. (Omeem 3anucams 6 sude Ax + By + C =
0).

OTtBeT: x + 2y — 3 = 0. (5 6annos.)

KpuBas, onnceiBaemas KOHLOM BEKTOP-DYHKLMM NPU 3aKpeNSIieHHOM Havane, Ha3biBaeTCH:
1. anemMeHTapHON KpMBOW

2. NpOCTON KpnBOWN

3. rmagKkomn Kpusowm

4. rogorpadom

OtBeT: 4 (1 6ann)

Mpsimasi, npoxoasiias Yepe3 OaHHY TOYKY rMafKow KpuBOW 7 = 7(t) napannenbHO BEKTopy
nepBow NPOM3BOAHOMN, Ha3bIBAETCA:

1. kKacaTenbHoOM

2. Hopmanbko

3. BmHOopmansto

4. rnaBHOWM HOpManbo

OteeT: 1 (1 6ann)

CnpamnstoLen NiioCcKOCTbIO KPUBOW y B TOUKe to Ha3biBaeTCH:

1. nnockocTb, NpoxoasLlasn Yeped GUHopmarnbs 1 rnaBHy0 HOpMarnb KPMBOW y B TOYKE to
2. NNOCKOCTb, NPOX0AsLLasn Yepes KacaTenbHyH U rMaBHYy0 HOpMarb KPMBOW ¥ B TOYKE to
3. NNOCKOCTb, NpoXoadaLasn Yepes kacaTernbHyo 1 GuHopMarnb KpMBOW y B TOYKE to
Oteert: 3 (1 6ann)
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