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1. Kog n HammeHoBaHue HanpaBJieHnsa NoAroToBKu:

44.03.05 MNMeparornyeckoe obpasoBaHune (C AByMS NPOPUNISMU NOLTOTOBKN)

2. Mpodunu noaroToBKU:

MaTematuka. MHdopmaTmka n nHdopMaUnoHHbIE TEXHOOrMN B 06pasoBaHnn
3. KBanudukauma BbinyckHuKa: 6akanasp
4. dopma ob6y4eHus: oyHasi, 3a04Has

5. Kachegpa, oTBevarLwan 3a peanmsaumio QUCLUNMIINHbI: €CTECTBEHHOHAYYHbIX U

obLweobpasoBaTenbHbIX ANCLUNINH
6. CoctaBuTtenb nporpammsbi: J1.B. JloboanHa, kaHangat negarorm4eckux Hayk, OLEHT

7. PekoMmeHaoOBaHa: Hay4yHO-MeToauyeckum coetom dunmnana (npotokon Ne 1 ot
31.08.2018r.)

8. YuebHbm rog: 2019-2020 CemecTpsbl: 5, 6



9.llenu n 3apgayum y4e6HON AUCLIMNIIUHDI:

Lenbto y4yebHOM AUNCLUMNIINHBI «FeomeTpusa» ABNsAeTcs dopmupoBaHue
CUCTEMATU3NPOBAHHbIX 3HAHMI B 06NacTn reoMeTpum n ee OCHOBHbIX METOA0B, 060CHOBaHME
NPUKNagHOM  HarnpaBfeHHOCTM Kypca reoMeTpuu, O3HakoMieHue Oyayuwero yyuTtens
MaTtemaTuKu ¢ obLnMM ngesamm n NpUHUUNamMm, nexalimmm B OCHOBE reoMeTpun.

3apauvm y4eOHOM AUCLMNNIUHDBI:

— [aTtb NpeacTaBfeHne 0 MeCTe U Ponv FreOMETPUM B CUCTEME MaTEMATUYECKMX HayK;

— paTb CcTygeHTam 06as3oBble 3HAHUA MO reomeTpun, Heobxoammble B NpodheccrnoHarnbHOM
AEeATENbHOCTU YyYNTENA MaTEMaTMKK

— chopmumpoBaTb HaBblKM MPUMEHEHMSI annapata reoMeTpuM K peLleHuo 3adad B pasHbIX
obnactsax maTeMaTukn 1 Opyrmx eCTeCTBEHHbIX HayK;

- pa3BMBaTb HaBbIKN PELLEHNSA reOMETPUYECKNX 3aay, HaBbIKN JTOTMYECKOrO MbILUSIEHWS.

Mpn npoBeaeHMn Yy4ebHbIX 3aHATUA MO AucumnnuHe obecnednBaeTcs pasBuTME Y
oOy4yaloLmxca HaBblkOB KOMaHOHOW paboTbl, MEXINYHOCTHOM KOMMYHUKaUUW, MNPUHATUSA
peLeHni.

10. MecTo y4ye6HOM ANCUUNIUHBLI B CTPYKTYpe obpa3oBaTesibHOM NporpaMmmbi:
OucumnnuHa «lMeomeTtpusi» Bxoaut B 6nok b1 «ducumnnuHbl  (mMogynu)» u  9BnseTcs
obsizaTenbHOM OUCUMNNMHOM  BapuaTMBHOM 4acTu obpasoBaTenbHoW nporpammbl.  [Ans
OCBOEHMA  OuCcUMMnMHbI  «[eomeTpus»  HeobBXoAUMbl  3HAHUS,  YMEHWUS,  HaBbIKW,
chopmupoBaHHble B Xode wu3dydeHus gucuunnvH «Matematuka», «JluHenHaa anrebpayr.
N3yyeHne paHHOM AOUCUMNNUHBLI SBMASETC HeobXxoaMMOW OCHOBOW AN  MOcCneayroLero
OCBOEHMs  gucumnnnH  «MaTtemaTuyeckun  aHanmsy, «dnckpetHass  mMaTtemaTtukay,
«OnemMeHTapHas MatemaTuKa.

YcnoBua peanusauun  gucumnnuibl ana numy ¢ OB3  onpepgendatoTca  0COB6eHHOCTAMMU
BOCNPUATMS y4yebHOM WHopMaUUM U C Yy4eTOM MHAMBUAOYASNbHbIX MNCUXOPUINYECKNX
OCODEHHOCTEN.

11. MNMnaHupyemble pe3ynbTaTbl O0y4YeHMA Mo AucuMnnuMHe/Moaynio (3HaHUA, YMeHus,
HaBbIKW), COOTHECEHHbIE C NNaHMpyeMbiMU pe3yfbTaTamMuM OCBOEHUs oGpa3oBaTeribHON
nporpamMmbl (KOMNEeTEHLUUAMUN BbIMYCKHUKOB):

KomneTteHuus MnaHupyemble pe3ynbTaTbl 00yYeHUst

Kon Hassanune

3HaeT (UmeeT npeacTaBneHne):

— CBSI3b TEOPETUYECKNX OCHOB 1 TEXHONOMMYECKMX NPUEMOB Kypca
reomeTpun (351eMeHmbl BeKMOPHOU anzebpbl u Memod KoopduHam Ha
rocKkocmu U 8 npocmpaHcmee, roHsimue u ceolicmea Kpuebix U
rnosepxHocmeu 8mopo20 rnopsidka, noHsmue u ceolicmea
npeobpasosaHull NIOCKOCMU U npocmpaHcmea, noHsmue u eudbl
monorsnoaull U m.0.) C coaepXXaHneM npenofaBaemMbixX y4eOHbIX
npeameToB;

— TpeboBaHus 0bpasoBaTerbHbIX CTaHAAPTOB K NpeaMETHbIM
pe3yrnbTaTaM OCBOEHUS OCHOBHOW 0Opa3oBaTernbHOM Nporpammel
obLero obpasoBaHnsi NO reomMeTpuu;

yMeerT:

— CTaBMTb NO3HaBaTESbHbIE LeNN y4eOHOM AeATeNnbHOCTY;

— OCYLLECTBNSITb CAMOKOHTPOSb Y CAMOOLLEHKY CBOMUX Y4EBOHbIX
[OCTMKEHUN;

— NPUMeHATb HaBblkn BnageHus VKT, npoekTHOn v
nccrneoBaTeNbCKo AeATENBHOCTLIO B MPOLIECCE U3YYEHUSs]
reoMeTpuu;

— NpUMeHATb HaBblkn BnageHns MKT, npoekTHON u
nccregoBaTenbCKoON AeATENbHOCTBIO B NpOLecce peannsaumm
obpasoBaTernbHbIX NporpaMm no obpasoBaTternbHOM obnacTu
«Matematuka n nHpopmatumka;

— OCYLLECTBNSITb AESATENBHOCTL N0 pa3paboTaHHbIM NporpaMmamM
y4eBHbIX NPeaMETOB (MPUMEHSIMb 2eomempuyecKull nodxod K

rOTOBHOCTb pearnn3oBbIBaTb
obpasoBarernbHble NPorpaMmbl
MK-1 no y4yebHbIM NpegMeTam B

COOTBETCTBUM C TpeboBaHNSMU
obpasoBaTerbHbIX CTaHOapToB




peweHur 3aday WKOIbHO20 Kypca MameMamuku);
MMeeT HaBbIKU:

nccrnegoBaTenbCKoOM N NPOEKTHOW OeATENbHOCTY;
obuenonb3oBaTensckon MKT-koMneTeHTHOCTY;
obweneparornyeckonn MKT-koMNeTEHTHOCTU;
npegMeTHo-negarorndyeckon MKT-koMneTeHTHOCTH.

MK-4

CNOCOBHOCTb MCMOMb3oBaTh
BO3MOXXHOCTU
obpasoBaTtenbHoOW cpeapbl Ang
OOCTWKEHNS IMYHOCTHBIX,
MeTanpeameTHbIX U
npegMeTHbIX pe3ynbTaToB
0byyeHusa n obecneyeHus
KayecTtBa y4ebHo-
BOCMMTATENbHOrO npoLecca
cpefcTBaMu npenogaBaeMblx
y4eBHbIX NpegmMeToB

3HaeT:
— TEXHOMornyeckne npuemMbl npenogasaemoro y4ebHoro npegmera,
nexalume B OCHOBE NOCTPOEHNS PasfmyHbIX MOgeNen B 9KOHOMUKE,
COLMOOrMmn, 9KOHOMETPUKE U T.4.;
— OCHOBHbI€ METOAbl NCMOMNb30BaHWs obpa3oBaTenbHOW cpeabl Ans
OOCTWDKEHUsI MeTanpegMeTHbIX U TpegMETHbIX pe3yrnbTaToB OCBOEHNS
OCHOBHOW 0b6pa3oBaTenbHON Nporpammbl 06Lero obpasoBaHusi no
reoMeTpuu;

ymeer:
— ncnonb3oBaTb 3HaHNE OCHOB reomMeTpuKn AN nepesoaa
NMHGOPMALIMM C ECTECTBEHHOIO A3bIka Ha A3blK FEOMETPUYECKMX
o6pa3soB 1 06paTHO;
— NPUMEHATb TEOPETMYECKNE 3HAHNS MO rEOMETPUMN B ONNCAHUK
NMPOLECCOB 1 SABMEHUI B pasnnyHbiX 06nacTsix 3HaHWS;
— UCMNonb3oBaTh NPEUMYLLLECTBA TEXHOIOMMYECKMX NPUEMOB
reoMeTpuy Npu peLleHnn 3agay LKONbHOMO Kypca MaTeMaTuky;
— OCYLLeCTBNATb MOMCK 1 0TBOp MHdopMauun, Heobxogumown ans
peLleHns KOHKPETHOM 3adauu;

Bnageer:
— cogepXaTenbHOWN nHTepnpeTaumen n agantaumen TeopeTu4ecknx
3HaHWI No npenogasaemMbIM NpegmMeTam Ans pelleHns
obpasoBaTenbHbIX 3a4avy;
— MOHATUAMU N METOAAMU FEOMETPUYECKON HayKN Ha YPOBHE,
no3sonstoLeM opMynMpoBaTh U pellaTb 3agayn, BO3HMKaOLWne B
xoae y4ebHON AeATEeNbHOCTU MO MaTeMaTuKe, a Takke B
NpaKkTUYEeCKoN AeATEeNbHOCTH, TpebytoLwme yrnyGneHHbIX
npodeccnoHarbHbIX 3HaHWUI;
— HaBblkamu bopmanmnaaLmn TEOPETUHECKNX U MPUKMNAAHbIX
npakTuyecknx 3agav;
— NpaKkTUYeCKMMMN HaBblkaMKn NCMONb30BaHMsA obpasoBaTenbHON
cpenpbl Anst OCTUXKEHUS NMNYHOCTHBIX, METanpeaMeTHbIX U
npegMeTHbIX pe3ynbTaToB 06y4eHNs reOMETPUN.

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

dopmMa NPoOMeXyTOYHOM aTTecTaLumn 3K3aMeH.

13. Buabl yuebHomn paboThbl

OuHas chopma o6y4eHus

TpynoeMKocTb (Hachl)
Bun yy4e6Hoit paboTbl o cemecTpam
o P Beero 5 cem. 6 cem.
KoHTakTHas pabota, B TOM yucre: 132 72 60
nekumm 56 36 20
npakTuyecKkne 3aHATUsS 76 36 40
CamocTtosTenbHas pabota 120 72 48
dopma NpoMeEXYTOUHOM aTtTecTaumm 75 36 36
(3k3ameH — 36 yac.)
UToro: 324 180 144




3aoyHas ¢popma o6yyeHus

TpynoemMKocTb (Yachl)
Bug yuebHol paboTbl Bcero Mo cemecTpam
5 cem. 6 cem.

KoHTakTHasa pabora, B TOM yucre: 30 18 12

nekuum 12 8 4

npakTuyeckne 3aHATUsS 18 10 8
CamocTosiTenbHasa pabota 276 153 123

dopma NpoMeEXyTOHHON aTTecTauuu: 18 9 9

(3x3ameH — 9 yac.)

WToro: 324 180 144

13.1. CopgepxaHue AUCLUNIUHBI

HanmeHoBaHue pasgena
Ne n/n CopepxaHue pasgena gUCUUnImHbI
ONCUNNNNHBI
1. Jlekuum
o JInHenHble onepauun Hag BeKTopamu B NpocTpaHcTee. basuc un
OneMeHTbl BEKTOPHOW anrebpbl
1.1 KoopauHaThl BekTopa. CkanspHoe npousseneHe BeKTOpoB, ero
B NPOCTpaHCTBe - -
reoMeTpn4eckuin CMbICn N CBOWCTBA.
AdduHHaa cuctema koopauHat. [eneHue oTpeska B [aHHOM
MeTop koopauHaT Ha ®P PA A P A
1.2 IOCKOCTY cooTHoweHun. OpueHTaumsa NAocKoCTU. Yron Mexay BEeKTOpaMu.
Popmynbl npeobpasoBaHns KoopauHaTt. MNonspHble KoopanHATHI.
Onnunc, runepbona, napabona. KaHoHNYeckne ypaBHEHUS KPUBbIX
KpuBble BTOpOro nopsijaka Ha N
1.3 M1OCKOCTY BTOpOro nopsigka. ObLlee ypaBHEHUE KPMBOW BTOPOrO Nnopsiaka Ha
nnockoctu. Knaccudumkaumns KpmBbIx BTOPOro nopsaka.
pynnbl npeobpa3oBaHWi MIIOCKOCTU. [BIDKEHMS NITOCKOCTN.
1.4 MpeobpazoBaHMs MIOCKOCTH
Mopobusa nnockocTn. AddrHHbIE Npeobpa3oBaHMs MIIOCKOCTM.
KoopaumHatbl BekTopa B npoctpaHcTBe. OpreHTaumsa NnpocTpaHCcTBa.
15 MeToga koopauHart B dopmyrbl npeobpasoBaHns KOOPAUHAT B NpocTpaHcTBe. BekTopHoe
) npocTpaHcTBe W CMeLLaHHOEe NPOoM3BEeAEHNS BEKTOPOB, X rEOMETPUYECKUIA CMbICH
M CBOMNCTBA.
"pynnbl npeobpa3oBaHuii NpocTpaHCcTBa. [BkeHNss NpoCTpaHCTBa.
MpeobpasoBaHus Py peoobp pocTp A pocTP
1.6 Mopobusa npoctpaHcTBa. AddurHHBIE Npeobpa3oBaHns
npocTpaHcTBa
NPOCTPaHCTBa.
Tononoruyeckne npocTpaHcTBa. EcTtecTBeHHas Tonosnorus
1.7 OneMeHTbl TONonormn €BKnmMaoBa nNpocTpaHcTBa. HenpepbiBHbIE OTOGpaxeHus 1
romMmeomMopdu3msi.
MoHaTue KprBoWn, 3agaHne kpusown. MMaakme kpueble. KacaTenbHas K
OndbdepeHumnansHas _ _ -
1.8 KpvBOW. [rMHa KpUBOWN, eCTECTBEHHAsA napameTpusaums KpUBOM.
reoMeTpus KpmBbIX N
Penep ®peHe. Dopmynbl PpeHe. KpnBu3Ha 1 KpyYeHMe KPUBOW.
[MoHATHe noBepxHOCTU, 3agaHne noBepxHocTu. Maagkue
19 OunddepeHumanbHas nosepxHocTu. KacatenbHasa nnockocTb kK noBepxHocTw. MNMepBas n
’ reoMeTpust NOBEPXHOCTEN. BTOpas KBagpaTudHble opMbl MOBEPXHOCTU. HopManbHas
KPVBM3HA Ha NOBEPXHOCTMW.
2. MpaKkTn4yeckmne 3aHATUA
51 OneMeHTbI BEKTOpHOM anrebpbl | JInHenHble onepaumm Haa BeKTopamu B npocTpaHcTBe. basnc n
) B NPOCTPaHCTBE KoopauHaThl BekTopa. CkanspHoe npoussegeHne BEKTOPOB.
AddurHHasa cuctema koopavHat. [lerneHne oTpeska B JaHHOM
50 MeTog koopguHaT Ha cooTHoweHun. dopMynbl NpeobpasoBaHusa koopanHaT.
) MAOCKOCTK MpunoxeHne meToga KOOPAUHAT K PELUEHUIO 3a4a4 LUKOJTbHOMO
Kypca reomeTpum.
53 KpuBble BTOpOro nopsiaka Ha annunc, runepbona, napabona. O6wee ypaBHEHNE KPUBOW BTOPOro
) NIOCKOCTU nopsiaka Ha nyocKoCTW.
OBwxeHns nnockoctn. AdurHHbIE Npeobpa3oBaHUs NNOCKOCTY.
2.4 MpeobpazoBaHusi NNOCKOCTU MpunoxeHne NpeobpasoBaHMiA MIIOCKOCTU K PELLEHNIO 3aaY
3NeMeHTapHON reoMeTpun.
dopmyrnbl npeobpas3oBaHNst KOOPAWHAT B NpoCTpaHCcTBE. BekTopHoe
MeTop koopauHar B PMy peodp pA pocTp P
2.5 DOCTDAHCTBE 1 CMeLlaHHOe npousBeaeHus BEKTOpoB. [punoxeHne metona
pocTp KOOPAMHAT K peLLeHNI0 3aa4 3NeMeHTapHOW reoMeTpun.




26 MpeobpasoBaHus
’ npocTpaHcTea

Mpynnbl npeobpa3oBaHuii NpocTpaHcTBa. AQdUHHBbIE
npeobpasoBaHus NpocTpaHcTBa. [punoxeHune npeobpasoBaHui
NPOCTPaHCTBA K pPeLUeHNI0 33434 SNIeMEHTapHOW reoMeTpuu.

2.7 OnemMeHTbl Tononornm

Tononornyeckne npocTpaHcTBa. EcTecTtBeHHasa Tononorus
€BKI1MaoBa NpoCTpaHCTBa.

58 OndbdepeHumnansHas Mmapgkue kpuBble. KacatenbHasa k kKpuBon. [1nuHa kpueon,
) reoMeTpus KpmBbIX €CTeCTBEHHasi NnapaMeTpmn3aLms KpUBOn.
59 OncbdepeHumnansHas Mnmagkne nosepxHocTw. NepBas 1 BTopasi KBagpaTUyHbIe KpUBU3HA

reoMeTpusi NOBEPXHOCTEMN.

Ha NOBEPXHOCTMW.

13.2. Tembl (pasaenbl) AUCLUUNIIUHBbI U BUAbI 3aHATUNA

Oy

Hasa popma obyueHus

Bugbl 3aHaTMIA (YacoB)

Ne HavmeHoBaHue Tembl CamocTosTenonas
n/n (pasgena) gMcumnnuHbl Jlekumn | Mpaktudeckue | JlabopaTopHbie pa6oTa Bcero
1 OnemMeHTbl BEKTOpHOW anrebpbl 6 6 0 12 o4
B NPOCTpaHCTBE
2. | MeTog koopgmHaT Ha NoCKOCTU 10 10 0 20 40
3 KpvBble BTOpoOro nopsigka Ha 6 6 0 12 o4
NMOCKOCTU
4. | lNpeobpasoBaHns NAOCKOCTH 4 4 0 8 16
5 MeToga koopauHaT B 6 6 0 12 o4
NPOCTPaHCTBE
6. | lNpeobpasoBaHMsa NpocTpaHCcTBa 4 4 0 8 16
Ok3aMeH 36
Bcero B 5 cemecTpe: 36 36 0 72 180
7. | OnemeHTbl TONONorMu 8 0 16 30
OunddepeHunansHasa reomeTpus 14 0 16 36
KpUBbIX
9, ,D,Md)d)epeHU,l/laﬂbHaﬂ reomeTpus 8 18 0 16 49
NMOBEPXHOCTEN.
Ok3ameH 36
Bcero B 6 cemecTpe: 20 40 0 48 144
| Wtoro: 56 76 0 120 324
3aoyHas ¢popma o6y4eHus
Ne HaumeHoBaHWe TeMbl Buab! sansTi (1acos)
CamocTtosaTenbHas
n/n (pasgena) gucumnmuHel Jlekumm | MNpaktnyeckne | JNlabopaTopHble pabota Bcero
1 OnemeHTbl BEKTOPHOW anrebpbi 1 1 0 o5 57
B NPOCTPaHCTBE
2. MeTog koopAMHAaT Ha NNOCKOCTH 2 2 0 25 29
3 KpvBble BTOporo nopsigka Ha 5 > 0 o5 29
NI0CKOCTU
4. MpeobpasoBaHMs MIIOCKOCTU 1 2 0 26 29
5, MeToa kKoopavHar B 1 > 0 26 29
NPOCTPaHCTBE
6. IMpeobpa3oBaHWsa NPOCTPaHCTBA 1 1 0 26 28
Ok3ameH 9
Bcero B 5 cemecTpe: 8 10 0 153 180
7. OnemeHTbl Tononorum 2 0 41 45
OnddepeHumanbHasa reomeTpus 1 4 0 41 46
KPUBbIX
9 ,ﬂmcpcbepeHuvlaanaﬂ reomeTpusi 1 5 0 41 44
NMOBEPXHOCTEN.
Ok3ameH 9
Bcero B 6 cemecTpe: 4 8 0 123 144
| Wroro: 12 18 0 276 324




14. MeToan4yeckue ykazaHmMAa Ans ooy4yaroLWmnxXca Nno 0OCBOEHUIO AUCLUMNIIUHDbI

Mpuctynas Kk u3yyeHuto y4ebHOM AMCUMNNWHBI, LienecoobpasHO O03HAKOMUTLCA C yd4ebHoM
nNporpaMmmon ANCLUMNIANHbI, 3NEKTPOHHbBIN BapnaHT KOTOPOWN pa3MeLLEH Ha canTe B BIY.
3HaHMe OCHOBHbIX MOJIOXEHUN, OTPaXKEHHbIX B pabo4ver nporpamme AUCUMMAWHBLI, MOMOXET
obyyvalLNMCs OPUEHTUPOBATLCA B U3y4aeMOM Kypce, OCO3HaBaTb MeCTO W posfib U3y4yaeMou
AVCUMMNAVHBI B NOArOTOBKE OyayLlero BblMyCKHWKA, CTPOUTb CBOK paboTy B COOTBETCTBUU C
TpeboBaHNAMMU, 3aNOXKEHHBIMWU B MporpaMmme.

OCHOBHbIMM (hOpMaMM KOHTaKTHOW paboTbl NO ANCLMNIIMHE ABASIOTCS NEKUUN U NpakTUYeckne
3aHATUA, MNocelleHne KOoTopbix obs3aTenbHO [Ons BCeX CTYAEHTOB (KpoMme CTyAeHTOB,
oByyaloLnxXcs No MHAMBUAYaANbHOMY Mnany).

[MoarotoBKka K NPaKTUYECKUM 3aHATUAM BELEeTCH Ha OCHOBE MNIIaHOB MPaKTUYECKUX 3aHATUM,
KOTOpble pa3MelleHbl Ha canTe dunmana. B xoge noarotoBKM K NPaKTUYECKUM 3aHATUAM
HeobXxo4MMO M3Yy4uTb B COOTBETCTBMM C BOMNPOCaMu AN MNOBTOPEHUS KOHCMEKTbl NeKUuMH,
OCHOBHYIO NnuTepaTtypy, 03HaKOMUTBLCHA C OOMNOMHUTENbLHOM NuTepaTtypon. Kpome Toro, cnegyet
NOBTOPUTbL MaTepuan fekunn, oTBETUTb Ha KOHTPOSbHbIE BONPOCHI, N3y4nTb 06pasLbl peLleHus
3agad, BbIMOMHUTb YNpaXKHEHUS (ecnn Takme NpeasyCMOTPEHbI).

Mpn nogrotoBke K MPOMEXYTOYHOW aTTecTauum HeobxoouMmMo NOBTOPUTbL MNPONAEHHbLIN
mMaTepuan B COOTBETCTBUM C y4ebHOM nporpammon, NpUMEPHbIM MepeyHeM BOMPOCOB,
BbIHOCALUMXCHA Ha 3K3aMeH. PekomeHOyeTCs MCNoSb30BaTb KOHCMEKTbl NEKUMA U UCTOYHUKMW,
nepeydncneHHble B CNNCKe nuTepaTtypbl B paboyen nporpaMme AMCUMNIUHBI, @ Takke pecypchbl
3NEKTPOHHO-OMBNNOTEYHBIX CUCTEM.

Ona [OocTKeHna nnaHupyemMblX pesynbTaToB OOYyYEeHWA WUCMONb3yKTCSA WHTEPaKTUBHbIE
neKumu, rpynnoBble ANCKYCCUW, aHann3 MMUTaUNOHHbBIX MogEeNeN.

15. lMepeyeHb OCHOBHOM W [AONONHUTENbLHOW NUTEpPaTypbl, PEeCypCoOB MWHTEPHET,
HeoO6XoAUMbIX AN OCBOEHUA AUCLMNIIUHDI

a) ocHOBHas nuTepartypa:
Ne n/n McTouHMK

1 AtanacsH J1.C. 'eomeTpus: y4eb. noc.: B 2-x 4. Y.1.- 2-e nag., crep.- M.: KHOPYC, 2011
AtaHacsH J1.C. 'eomeTpus: y4eb. noc.: B 2-x 4. Y.2.- 2-e nag., crep.- M.: KHOPYC, 2011
AtaHacsH C.J1. u gp. CH60opHMK 3agay no reomeTpuu: y4eb. noc. ans ctya. 3-4 Kypcos neaBy30B:

8 B 2-x 4. 4.2.- M.: Bkemo, 2008

4 Pawesckun N.K. Kypc anddepeHumnansHon reomeTpun: yuebHuk.- 5-e nag., ncnp.- M.: Usg-so
JIKN, 2008

6) gononHWTenbHasA nNuTepartypa:
Ne n/n McTOYHUK

5 Kucenes A.l. l'eomeTpus: MnaHumeTtpus. Ctepeometpust: y4eb.- M.: dusmarnut, 2009

6 Moropenos A.B. l'eomeTpus: y4eb. noc. ans sy3os.- M.: Hayka, 1984

7 MoHapuH A.M. SnemeHTapHas reometpus: B 3-x T. T. 1. NnaHumeTpus, npeobpasoBaHue
NIOCKOCTU.- 2-€ u3g., ctep.- M.: MUUHMO, 2008

8 MoHapuH A.IN. SnemeHTapHas reomeTpus: B 3-x 7. T. 2. CTepeomeTpusi, npeobpasoBaHme

npocTpaHcTBa.- 2-e 1u3g., crep.- M.: MUHMO, 2008

B) MHOPMAaLMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchbi:

Ne n/n McTOoYHUK

lopenbckas, J1. HauepTtatenbHas reomeTpusi: ydebHoe nocobue no kypcy "HaveptaTtensHas
reomeTpus" / J1. Fopenbckasi, A. Koctptokos, C. Maenos ; MuHucTepcTBo 06pa3oBaHusi U Hayku
Poccuiickon ®enepauun, MocygapctBeHHOe 0b6pa3oBaTefnibHOE yYpexaeH e BbICLLETO

9 npodeccuoHansHoOro obpasosaHus «OpeHBYyprcknii rocygapCTBEHHbIN YHUBEPCUTETY. - 4-e
nsga., nepepab. n gon. - OpeHbypr : UMK TOY OrI'Y, 2011. - 122 c. ; To xe [ONeKTPOHHbIV
pecypc]. - URL: http://biblioclub.ru/index.php?page=book&id=259133 (11.01.2018).
AcTtawoBa, WN.B. N'eomeTpusa n Tononorus : yyebHo-metoguyeckuin komnnekc / .B. Actawuosa,

10 B.A. HukuwkuH. - 4-e nsg., ucnp. u gon. - Mocksa : EBpa3nickuin oTkpbITbin UHCTUTYT, 2011, -

258 c. - ISBN 978-5-374-00489-2 ; To e [OneKTpoHHbIN pecypc]. —
URL: http:/biblioclub.ru/index.php?page=book&id=90953 (11.01.2018).



http://biblioclub.ru/index.php?page=book_red&id=259133
http://biblioclub.ru/index.php?page=book&id=90953

16. MNepeyeHb y4eOHO-MeTOANYECKOrO obecneyeHusi Ans CamocTosTeNbHOM paboThl

Ne n/n McTouHUK
1 Eropos W.I. N'eomeTpus: y4eb. noc. ons neauH-tos.- M.: MNpoceeleHune, 1979
2 C6opHuk 3agay no reomeTpun: y4eb. noc./nog pea. B.T. basbinesa.- Cl16.: JlaHb, 2008
Bpuk, .M. OcHOBHbIE NOHATUSA 1 TeOpeMbl anrebpbl 1 reoMeTpumn [ONEKTPOHHbIN pecypc):
3 mMaTtepuansl Ang NOArOoTOBKM K rOCyAapCTBEHHOMY 9K3aMeHy MO MaTteMaTtuke u MeToauke ee
npenogasaHus: y4ebHoe nocobue/ .M. bpuik, J1.B. NlobognHa.

17. WHdopmauuoHHble TexHonorum,
BK/lOYas nporpamMmmMmHoe obGecne4yeHue,

ANCUUNIIUHDI,

cucteMbl U npodeccuoHanbHble 6a3bl AaHHbIX

Mpu peanusaumMm ANCUUNINHBI MPUMEHSETCH CMeLlaHHOe 0By4YyeHne C UCNONb30BaHNEM:
- OHNanH-KoHcynbTaumm (Ha nnatpopme ZOOM);
- ONEKTPOHHOW MOYTHI.

NporpammHoe obecneyveHue:

-Win10 (unn Win7), OfficeProPlus 2010

—6pay3sepsbl: Yandex, Google, Opera, Mozilla Firefox, Explorer

—-STDU Viewer version 1.6.2.0

—7-Zip

—GIMP GNU Image Manipulation Program

—Paint.NET
—Tux Paint

—Adobe Flash Player
MHcopmaumoHHO-cnpaBo4YHble CUCTEMbI U NpodeccuoHanbHble 6a3bl AaHHbIX
—Hay4Haga anekTpoHHasa bubnuoTeka — http://www.scholar.ru/;

—depepanbHbIn noptan Poccuickoe obpasoBaHue — hitp://www.edu.ru/;

—WHpopmaumoHHas

cncrema

pecypcam» http://window.edu.ru/;

«EgnHoe

OKHO OOCTyna K

ucnonb3yemble ANA peanus3auum y4yeOGHOM
MH(OPMaLMOHHO-CNPaBOYHbIe

obpasoBaTtenbHbIM

—®epnepanbHbI LEHTP MHGOPMaLMOHHO-0BpasoBaTenbHbIX pecypcos — http:/fcior.edu.ru;

—Jlekuun  Begywmx npenogasaTenen By3oB Poccum B cBobogHOM  goctyne —
https://www.lektorium.tv/;

—OnNEeKTPOHHO-OMbnnoTeyHas  cuctema  «YHuBepcuteTckas  bubnumoteka  online»  —
http://biblioclub.ru/.

18. MaTepnanbHoO-TeEXHUYECKOE obecneyeHme QUCLUNIINHDI:

KomMmnbloTepHbI  Knacc, MynbTuMeannHoe obopydoBaHue  (NPOEeKTop, HOYTOyK  unu

CTauUMOHapHbI KOMMbIOTEP, 3KPaH).

19.1.

19. ®oHA OLLEHOYHbIX CPEeACTB:

MNMepeyeHb KOMNETEHLUIN C YKa3aHUeM 3TanoB (pOpMMUPOBaHUA M NNTAHMPYEMbIX pe3ysibTaToB
oby4yeHus
Koa n MnaHnpyemble pesynbTaTbl OTanbl hopmmpoBaHus

copepxaHue 0byyeHus (nokasartenm KoMneTeHuun (pasgensb! (Tembl) d0C*

KoMneTeHuun OOCTWKEHWNS 3a4aHHOMO YPOBHS AVCUMNIUHBI UN MOAYNSA U X (cpeacTtBa

(vnn ee yacTn) OCBOEHUA KOMMeTeHUnn HavMeHOoBaHue) OLEHVBaHWs)

nocpeacTsom POpMUpoOBaHUA
3HaHWUW, YMEHUI, HABbIKOB)

MK-1 3HaTb: 1. OnemeHTbl BEKTOPHOW KoHTponbHas
FOTOBHOCTb — CBS13b TEOPETUYECKNX OCHOB anrebpbl B NpOCTpPaHCTBE paboTta
peanu3oBbiBaTb N TEXHOIOTMYECKMX NPUEMOB 2. Metog koopguHaT Ha
obpasoBaTtenbHble | Kypca reoMeTpun (s1emMeHmsl MAOCKOCTU NuovBnayanbHble
nporpamMmesl no 8EKMOPHOU anizebpbi u Memod 3. KpuBble BTOpOro nopsigka Ha 3agaHngd
y4ebHbIM KOOpOuHam Ha rnjaockocmu u 8 MAOCKOCTU
npegmeTtam B npocmpaHcmee, rnoHsmue u 4. MpeobpazoBaHusi MIOCKOCTU TecTtoBble
COOTBETCTBUM C ceolicmea Kpuebix U 5. Metopg koopauHaT B 3ajaHus



http://www.scholar.ru/
http://www.scholar.ru/
http://www.edu.ru/
http://www.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://window.edu.ru/
http://fcior.edu.ru/
http://fcior.edu.ru/
http://www.lektorium.tv/
https://www.lektorium.tv/
http://biblioclub.ru/

TpeboBaHNAMM rnosepxHocmeu 8mMopoco MpOCTpaHCcTBE
obpasoBarernbHbIX | ropsidka, noHsImMue u ceolicmsa 6. MpeobpasoBaHus
CTaHgapToB npeobpa3sosaHuli ninockocmu u MpoCTpaHCcTBa
rpocmpaHcmea, rnoHsimue u 7. AnemeHTbI Tonosnorum
8ulbl mononoeauli u m.@.) ¢ 8. AnddepeHunansHas
coaepxaHveM npenogaBaembix reoMeTpusi KpMBbIX
y4ebHbIX NpeaMeToB; 9. AnddepeHunansHas
— TpeboBaHus reoMeTpusi NOBEPXHOCTEMN.
obpasoBaTenbHbIX CTaHAapToB
K NpegMeTHbIM pe3yrnbTratam
OCBOEHMNS OCHOBHOM
o6pasoBaTenbHON NporpaMmel
obuiero obpasoBaHus no
reomeTpun.
YMeTb:
— CTaBUTb NO3HaBaTeNbHbIE
uenu yyebHon aearenbHoCTy;
— OCYLLeCTBNATb
CaMOKOHTPOSb U CaMOOLIEHKY
CBOWX Y4EOHbIX AOCTWDKEHUN; .
1. OnemeHTbl BEKTOPHOM
— NPUMEHSITb HaBbIKK ) 6pbl B POCTPAHCTBE
BnageHus UKT, npoekTHOM 1 gnﬁ P
nccnegoBaTenbCKON - VIeTOA KoopAuHaT Ha
OEeATENbHOCTLIO B Npolecce nAocKoCTY Fomaunss
VayIEHUS: FEOMETPIM; 3. KpuBble BTOporo nopsigka Ha KOHTpOmnbHas
’ MOCKOCTU paboTta
~ NPUMEHATL HABBIKN . 4. MpeobpasoBaHWs NNOCKOCTU
BnageHuns KT, MPOEKTHOM 5. MeTtoga koopavHaT B WHamBuayanbeHble
nccnenoBaTenbCKon NpOCTpaHCTBe 3anaHus
OEeATENbHOCTBIO B Npolecce 6. MpeoGpasosaHus
peanusaumn obpasoBaTernbHbIX NPOCTPaHCTBA Pa3HOypOBHEBLIE
fnporpamMmmo 7. QnemeHTbI Tononorum 3agadm u
obpasoBatenbHoM obnacTtu 8. MudchepeHLmansHas 3anaHNs
«Marematuka "'_ reoMeTpusi KpMBbIX
MHopMaTUKaY; 9. AnddepeHunansHas
— OCYLLECTBIATb OEATENBHOCTb FeOMETPUS IOBEPXHOCTEN.
no paspaboTaHHbIM
nporpamMmmam y4e6HbIxX
npegMeToB (MpuUMeHsIMb
2eomempuyeckul nodxoo K
peleHuro 3aday WKObHO20
Kypca MamemamuKu).
1. BnemeHTbl BEKTOPHOW
imeTb HaBbIkK: anre6pbl B MpOCTPaHCTBE
— uccnenoBaTenbCKoOM U 2. MeToa koopauHaT Ha
NPOEKTHOWN OeATenbHOCTY; MAOCKOCTU
M PasHoypoBHeBbIe
— obLenonb3oBaTenbCKon 3. KpuBble BTOporo nopsigka Ha
MKT-koMneTeHTHOCTY; MIIOCKOCTU sapain v
y 3agaHus
— obuweneparorndeckon UKT- 4. MNpeobpasoBaHMsi NIOCKOCTU
KOMMETEHTHOCTY; ) 5. MeTop koopavHaT B VHomBMayanbHbie
— NpegMeTHO-Ne4arorn4eckon npocTpaHcTee 3anaHns
MKT-komneTeHTHOCTH 6. MNpeobpasoBaHus
B MpoLiecce peanusaumm NpoCTpaHCcTBa
obpasoBaTerbHbIX NporpamMm 7. OnemMeHTbl Tonornornmn
obpasoBaTenbHON obnacTy 8. undpcpeperHumansHas
«MaTtemaTtuka un reoMmeTpus KpmBbIX
nHbopmaTHKay. 9. udppeperunancHas
reoMeTpusi NOBEPXHOCTEN.
MK-4 3haTh: 1. OnemeHTbl BEKTOPHOM KoHTponbHas
CMocobHOCTb ' anrebpbl B NPOCTpaHCTBE paboTta
— TEXHOSIOrM4YecKkne npuembl
ncnonb3oBaTtb NPENOAABAEMON0 yUeBHOMO 2. MeTo koopauHaT Ha
BO3MOXHOCTM NIOCKOCTU NuouBnayanbHble
obpasoBarenbHon npeameTa, Nexallne B ocHose 3. KpuBble BTOpOro nopsigka Ha 3agaHngd
NOCTPOEHMUS PA3NNYHbIX
€PeAk! AnA Mogenew B 3KOHOMUKe rAockocTv
OOCTUXEHUs ’ 4. MNMpeobpazoBaHnsi NIOCKOCTU TecToBble




FNINYHOCTHBIX, COLMONOrnm, 3KOHOMETPUKE U 5. MeTtog koopavHaT B 3agaHus
MeTanpeameTHbiX | T.A4.; NpoCcTpaHCTBe
N NPeAMETHbIX — OCHOBHblE MeTOAbl 6. MpeobpasoBaHus Joknaabl,
pe3ynbTaToB NCNonb30BaHUA npoCcTpaHCcTBa coobLeHus
obyyeHus 1 obpasoBaTtenbHoOW cpeapbl Ans 7. OnemeHTbI TONonoruu
obecneyeHus AOCTMXEHNs MeTanpeaMeTHbIX 8. nddepeHumansHas
KavecTBa y4ebHO- | 1 NpeaMeTHbIX pesynbTaToB reomeTpusi KPUBbIX
BOCNUTATENbHOIMO | OCBOEHUSI OCHOBHOM 9. OnddepeHumansHas
npotecca obpasoBaTeribHOM NporpamMmmbl reoMeTpusi NOBEPXHOCTEMN.
cpeacTBaMu obuwero obpasoBaHns Nno
npenogaBaemMbIX reomMeTpun.
Yy4eOBHbIX YMeThb!
npeameToB — UCNOSIb30BaThb 3HaHWE OCHOB
reomeTpun onsa nepesoga 1. OnemeHTbl BEKTOPHOM
WHpopmMaLmMn C eCTECTBEHHOTO anrebpbl B NPOCTpaHCTBE
A3blKa Ha A3blk FeOMETPUYECKNX 2. MeToga koopauHaT Ha
obpaszoB 1 obpaTHo; NNOCKOCTH Pa3HOVDOBHEBLIE
— NPUMEHSATb TEOPETUYECKNE 3. KpuBble BTOpOro nopsiaka Ha 3%2]% y
3HaHWS Mo reomeTpun B MSIOCKOCTU
OMNUCaHUK NPOLLECCOB 1 4. Tpeobpa3oBaHKsi MI0CKOCTU 3afanna
SABNEHUM B pasnn4YHbIX 5. MeTtog koopavHaT B VHAMBALYaSIbHbIE
0obnacTsx 3HaHus; npocTpaHcTBe 3a,u,a¥-w|ﬂ
— MCMONb30BaThb 6. MpeobpazoBaHus
npevmMyLlecTea npocTpaHCcTBa [oknagw!
TEXHOSIOrM4YeCcKNX NpUemMoB 7. OnemeHTbI Tononornm C006LLLeHVI’F|
reomeTpun Npu peLleHnun 3agay 8. AnddepeHunansHast
LLUKOJTbHOrO Kypca MaTemMaTuKy; reoMeTpust KpUBbIX
— ocyLecTBNsATL nouck u otéop | 9. AuddepeHumansHas
|/|H¢)op|\/|au|/||/|, Heobxoaumom reomeTpusi MNOBEPXHOCTEN.
ONSA peLleHns KOHKPETHON
3agaun.
Bnapetb:
— cogepxaTtenbHom
WHTepnpeTauunen n
aganTaumnen TeopeTU4ecKmx
3HaHW No NpenogaBaeMbIiM
gggﬂggg :T“gjﬁ"::b&e;z;ﬁa 1. OnemMeHTbl BEKTOPHOW KoHTpornbHas
’ anrebpbl B NPOCTpaHCTBE paboTta
— MOHATUAMM 1 METOAAMM 2. MeTof KOOPAMHAT Ha
reoMeTpuYeCcKon Haykm Ha MOCKOCTH TecToBbIE
YPOBHE, NO3BONAIOLLEM 3. KpuBble BTOpoOro nopsigka Ha 3agaHus
dopmynupoBaTb 1 peliaTb MIOCKOCTH
332‘2:2;2B:::rgs&”;gffn?ﬂe 4. MNpeobpa3oBaHMsi NIOCKOCTU [JomaluHas
MaTEMaTUKE. 3 TaKKE B 5. MeToa koopauHaT B KOHTpOSIbHasA
. npocTpaHcTBe paboTta
npagmqecxom ,qegTeanocm, 8. MpeobpasosaHys
TpeByoue yiyBene | mpocparcrea PasHoyposHesble
’ 7. OnemMeHTbI Tononornm 3agaym u
~ HaBbIKami hopManu3aLun 8. OudpbdepeHumanbHas 3agaHnd
TEOPETUYECKUX U MPUKIALHbIX rEOMETDUS! KPUBBIX
rpakTreckmx saaad, 9. OudbdepeHumanbHas Hoknagel,
— NPakTU4eckMi Hasbikamu reoMeTpusi NOBEPXHOCTEMN. coobLeHus
MCnonb30oBaHUs
obpasoBaTtenbHOW cpeapbl Ans
OOCTWKEHNSA NMUYHOCTHBIX,
MeTanpeamMeTHbIX U
npeamMeTHbIX pe3ynbTaToB
06y4eHnss reomeTpum.
MpomexyToyHas aTrectaumsa 1 — aKsameH Bonpocsbl k
MpomexyToyHas aTrectaums 2 — aK3aMeH 3K3aMeHy

19.2 OnucaHne KpuTepueB U LWKanbl OLeHUBAHUA KOMMNeTeHUUn (pe3ynbTaToB OOy4YeHus) npu
NPOMEXYTOYHOM aTTecTauum




[nsa oueHmBaHna pe3ynbTaToB 0Oy4eHMs1 Ha 9K3aMeHe UCMONb3YTCA crneaylowue nokasartenm
(8YHbI n3 19.1):

1) 3HaHne y4yebHOro matepmana n BnageHne NoHATUNHBIM annapaTomM reoMeTpuu;

2) yMeHUe CBsA3biBaTb TEOPUIO C MPAKTUKOM;

3) yMeHune unniocTpupoBaTb OTBET NpuMepamMun, aktamu, AaHHbIMU Hay4YHbIX UCCeaoBaHUN;
4) yMeHne NpuUMeHsTb TeopeTUYeckme 3HaHuUa ONA pelleHnsa npakTuyeckux 3agad B obnactu
reoMeTpun, pewaTb TUMOBbIE PacYETHbIE 3aJa4n.

Ana oueHuBaHWA pesynbTaToB OOYYeHWs Ha 3Kk3aMeHe wucrnonb3yeTcs 4-6annbHas Lwkana:
KOTIIMYHOY», «XOPOLLUOY, «YAOBNETBOPUTENBHOY», KHEYLOBNETBOPUTENBHOY.

CooTHoLLeHue n0Ka3aTene|7|, KpuUtepumeB 1 LKasrbl OUueHNBaHUA pe3yrbTaToB O6y‘-IeHI/IFI.
YpoBeHb
cchopmmpoBaH LLikana oueHok
HOCTH
KOMMEeTEeHUnn

KpuTepum oueHnBaHnsa kKomneTeHuunin

Obyuyarowutics 8 nonHou mepe eriadeem meopemuyecKuMmu ocHogamu
eeomempuu, criocobeH unmocmpuposams omeem rpumepamu,
akmamu, daHHbIMU Hay4YHbIX uccriedosaHull, MPUMEHsIMb lNoebiweHHbIl
meopemuyeckue 3HaHUs 07151 peweHUsT muUrnosbix pacyémHbix 3aday u ypOBEHb
npakmu4yeckux 3adaHuli bosiee 8bICOKO20 YPOBHS CIIOXKHOCMU 8
obnacmu ezeomempuu

Obyyarowutics enadeem meopemu4ecKuMU OCHO8aMu 2eoMempuu,
criocobeH unnocmpuposame omeem npumMepamu, hakmamu,
MPUMEHSMb MeopemuYecKue 3HaHUs rpu peweHuu munosbix ba3zosnbiti
pacyémHbix 3aday, Oonyckaem He3HaqyumesbHble OWUbKU rnpu ypO8EHb
pelwieHuu npakmu4yeckux 3adaHull bosiee 8bICOKO20 ypPOBHS
crioxHocmu 8 obriacmu 2eomempuu.

Obyyarowutics enadeem 4acmu4yHO meopemu4ecKuMuU OCHO8aMu
2eomempuu, hpazmeHmapHoO crocobeH unncmpuposames omeem
npumepamu, hakmamu, 8 pside criydaes 3ampyOHIemcs MPUMEHSIMb lMopozoeniti Ydoenemeopu-
meopemuyeckue 3HaHUs Mpu peweHuU murnoebix pac4YémHbix 3adady, ypOBEHb mesbHO

He scezda criocobeH pewums npakmuyeckue 3adaHusi bornee
8bICOKO20 YPOBHS C/I0XKHOCMU 8 obiacmu 2eomempuu.

Omeem Ha KOHMPOIIbHO-U3MepPUMebHbIU Mamepuar He
coomeemcmayem ftobbiM mpeM U3 rnepeyucsieHHbIX rnokasamersed.
Obyyarowuticss deMoHcmpupyem ompbI8OYHbIEe, hpaeMeHmapHble -
3HaHus, dorlyckaem epybbie owubKu rpu peweHuUu muroeabix 3aday
1ubo He umeem ripedcmasnieHus1 0 criocobe Ux peuweHusl.

Omnu4Ho

Xopouwio

Heydosenemeopu-
mersbHO

19.3 TunoBble KOHTPOSNbHbIE 3adaHUMA WU MHble MaTepuanbl, HeobXxoauMble ANA OLEHKU
3HaHWW, YMEeHUW, HaBbIKOB U (UNK) onbiTa AeATeNbLHOCTU, XapaKTepusyllue 3Tanbl
¢hopMmupoBaHUA KOMNEeTEeHLUN B NpoLecce 0CBOEHMA obpa3oBaTenibHOW NporpaMmmbl

19.3.1 NMepeyeHb BONPOCOB K 3K3aMeHaM (Nno BcemMy Kypcy)
1. HanpasneHHble oTpe3kn. OTHOLWEHMEe 3SKBUMNOSMHETHOCTU. [loHATMEe BekTopa. Onepaumn Hag
BEKTOpPaMn 1 Ux CBOMCTBA.
2. [puBeneHne NUHMM BTOPOro nopsiaka K KaHOHUYeckoMy Buay. Npumepsit.
3. KonnuHeapHble n komnnaHapHble BeKTOpbl. [MpM3HaKM KOMMMHEapHOCTU M KOMMSaHAapHOCTU
BEKTOPOB.
4. [IBvXeHns NAOCKOCTM U MX OCHOBHble cBoWCTBa. [lpumepbl aBwxeHu. OCHOBHas Teopema o
penepax.
5. KoopawnHatbl BekTopa. CkansipHoe npon3BeaeHne BEKTOPOB U ero CBOMCTBA.
6. AHanuTnyeckoe BblpaxeHue ABMXeHus. [Ba Buaa gBwkeHun. Knaccudumkaumss OBUMXKEHUI
NAOCKOCTWN.
7. TloHATne adpPMHHOM U OeKapTOBOWM CUCTEM KOOPAMHAT Ha MIIOCKOCTU U B nNpocTpaHcTBe. [oHaTue
penepa. Mpumepsl.
8. BekTtopbl B npocTtpaHcTBe. KoopauHaTtbl BekTopa. BekTopHoe UM cMellaHHOe npousBedeHns
BEKTOPOB M UX CBONCTBA. [nowaab TpeyronbHuka n 06bEM TeTpaagpa.
9. [eneHwne oTpeska B JAaHHOM COOTHOLLEHUW. [1pOCTOE OTHOLLIEHNE TPEX TOYEK.



10. PasnuyHble ypaBHEHNS NIOCKOCTM B NpocTpaHcTee. [pumeps.

11. OpueHTaumsi NNOCKOCTU. YTon Mexay BEKTOpaMun Ha OPUEHTMPOBAHHOM NITOCKOCTW.

12. Obwee ypaBHeHue nnockoctn. OCoBEHHOCTN PacnoNOXEHUA MAOCKOCTM OTHOCUTENBHO CUCTEMDI
KoopAauHar.

13. ®opmynbl npeobpasoBaHma KoopauHaT. MNonspHble KOOpANHATBLI TOYKM.

14. YpaBHeHUsa npamMon B NpocTpaHcTBe. B3anMHoe pacnonoxeHne npsamblx. BaaMmHoe pacnonoxeHue
NPSIMOM N NITOCKOCTW.

15. PasnuyHble ypaBHeHNSA npsiMon Ha nnockoctu. Obee ypaBHEHUE NPSMON.

16. [BvXeHnst NpoCcTpaHCTBa, X knaccudukaums. NpeobpasoBaHusa nogobus. FlomoteTus.

17. B3anmHoe pacnonoXeHune OByX NpsiMbIX Ha NAI0OCKOCTU. Yron Mexgy npsiMbiMu.

18. AdpurHHbIE Npeobpas3oBaHNs NIIOCKOCTM U NpocTpaHcTBa. MNpumepsl.

19. 3nnunc kak NMHWA BTOPOro nopsigka u ero OCHOBHbIE CBOMCTBA.

20. lMNoBepxHoOCTM BTOpOro nopsgka. lNMoHATME O MeTode cedeHWn. HanpasBngwowine noBepxXHOCTU
BTOPOro nopsgka.

21. T'vnepbona Kak NUHNA BTOPOro nopsiika n eé OCHOBHbIE CBONCTBA.

22. Buabl LMNUHOPUYECKUX U KOHUYECKUX NOBEPXHOCTEN BTOPOro nopsgka.

23. Mapabona Kak NMHUA BTOPOro nopsiaka u eé OCHOBHble CBONCTBA.

24. Dnnvncoung, runepbonounabl, napadonongpl. Bugbl n oCHOBHbIE CBONCTRA.

25. [vpexTopuanbHble CBOMCTBA KPMBbLIX BTOPOro nopsiaka. YpaBHEHUst annunca, runepbonbl n napabonbl
B MONSAPHbIX KOOPAUHATAX.

26. MoHaTne bunnHenHon cdopmbl. Mprumepsl.

27. O6wee ypaBHeHMe NnUHUKM BTOporo nopsiaka. MNMoHaTtne ueHTpa nuHuK. KacaTenbHble K JIMHUSAM
BTOPOro nopsiaka.

28. KBagpuiku. lNMoHATHME 0 knaccudukaumm KBagpuk.

29. Knaccudukaums nMHMIN BTOPOro nopsaka.

30. KeagpatunyHble popmbl. KaHOHMYECKNA N HOpManbHbIN BUA KBagpaTuiHom opMbl.

31. Tononornyeckue NpocTpaHcTaa.

32. Penep ®peHe. Dopmyrnbl DpeHe. KpmBrsHa v KpyveHne KpMBOM.

33. EcTecTBeHHada TOMoMnorns eBknMaoBa NpocTpaHCTBa.

34. ToHATNe noBepxHOCTU, 3afaHue NoBepxHOCTU. MMagkue noBepxHocTU. KacaTenbHas niocKoCTb K
NMOBEPXHOCTH.

35. HenpepblBHbIE OTOOPaXeHUst 1 TOMEOMOPMU3MbI.

36. lNepBaga kBagpaTuyHaga hopma NOBEPXHOCTMU.

37. ToHaTue kpuBoW, 3adaHue Kpueoin. [Maakue KpuBble. KacaTtenbHas K KpUBOWN.

38. Btopas kBagpaTudHas doopma NoBEPXHOCTH.

39. [nuHa KpnBOK, ECTECTBEHHAs NapameTpusaumns KpUBown.

40. HopmanbHas KpuBM3Ha Ha NOBEPXHOCTH.

41. HopmanbHasi KpuBM3Ha Ha MOBEPXHOCTM.

42. BTopas kBagpaTudHas popma noBepxXHOCTW.

43. TloHATHEe NOBEpPXHOCTW, 3adaHne NoBEpPXHOCTU. [Magkme noBepxHOCTU. KacaTenbHasa NmocKoCTb K
NMOBEPXHOCTH.

19.3.2 Mpumepbl npakTMYecKux (MHAMBMAYanbHbIX) 3agaHU

3apanue 1. [laH TpeyronbHUK ¢ BepwmHamu A, B, C.
1.1306pa3nTb TpeyronbHuk ABC B NpsiMOYronbHOM OeKapTOBOW CUCTEME KOOpAMHAT.
2.Hanucartb:

a) ypaBHeHwne npsamon AB;

b) ypaBHeHune 6uccektpucel BL yrna B;

C) ypaBHeHue BbicoTbl CN, onyLieHHon n3 BepLumHbl C;

d) ypaBHeHne meamarbl AM, npoBegEHHON U3 BEPLUMHDBI A;
3.Hantu:

a) ocTpbin yron mexay Beicotonn CN 1 meguarHon AM;

b) koopanHaThl TOUKM NepecevyeHns MeanaH;

c) nnowaap TpeyronbHuka ABC.

BapuaHTbl aHHbIX:

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)

3apaHue 2. [posepuTb, KOMMNaHapHbl Ny BekTopsbl a(—3; 2; 1), b(5; 7; -8), c(-8; -5; 7).
3apgaHue 3. Hantu onvHy BEKTOPHOro npon3BeaeHns BektopoB a(—4; 7; 1), b(2; —1; 3).
3apaHwue 4. Hantu Touky nepeceyveHus npsamon (AB) n nnockoctn (MNK), ecnu:
A(=3;2; 1), B(2;0;4), M(-4; 0; 2), N(5; 1;7), K(5; 2; 6).
3apanue 5. Onpegenutb BUA NOBEPXHOCTM N HAWTU KOOPAUHATLI €€ LieHTPpa (eCnn OH CyLLIeCTBYET):
@) 26—V + 3274 2x-3-y+1=0, 6) X+ +57 +3v+52-3=0,
6) V+32°-3x+y—z-7=0.
3apnaHue 6. [NpuBecTn ypaBHEHUS NINHWIA BTOPOTO NMopsiaka K KaHOHUYECKOMY Buay:
a) .’C;j — 2:’633 + .’ng— 2xixo—4-xyx3+3x0x3=0, 8) x;x> tx;x3—x0%3 =10,
8) x; + xjx>—3-x;x3=10.

bl el
3apanue 7. Haittu yrnbl mexay napabonamm ¥ = X H X = =)
3apaHue 8. MNepeuncnute Bce TOMOMOMMN, KOTOPbIE MOXHO BBECTM HA MHOXECTBE, COCTOsILLEM U3 TpeX
anemeHToB X = {a; b; c}.
3apaHue 9. yctb X — eBkNuAoBa NNOCKOCTb. OTKPbITbIMM B X HA30BEM MYCTOE MHOXECTBO, Camo
MHOXeCTBO X W BCEBO3MOXHble KOHLEeHTpuyeckue Kpyru. [okaxuTe, 4TO COBOKYNMHOCTb OTKPbITbIX
MHOXECTB SIBIISIeTCSA TOMOSIOrNEN.
3apanwue 10. [JokaxuTe, 4TO B NMPOCTPAHCTBE C AUCKPETHOW TOMOMOrMen rpaHuua noboro MHOXecTBa
nycra.
3apaHue 11. B tpeyronbHuke ABC npoBefeHa meamaHa BK n cpegHaa nuHna MN napannensHas AC.
Mpambie MN 1 BK nepecekatotca B Touke O. Hantu koopanHatel Bektopoe CM, OB, KM, CB, NC, AN,
npuHmumas sektopbl OC n OM 3a 6a3suc B(é,,é, ).

3apaHue 12. B acbdhmHHON cucTemMe KOOpAMHAT B NPOCTPAHCTBE NOCTPOUTL TOUKM

A(2,1,3), B(-2,-1,2), C(3,0,1), [1(2,0,0).

3apanue 13. CocTtaBuTb ypaBHEHWE KaTeToB paBHOOe4pEeHHOro NMpsiMOYrofibHOrO TpeyronbHUKa, 3Has
ypaBHeHMe rmnoTeHy3bl 3X-y+5=0 n BepLUNHY NPsIMOro

yrna C(4,-1).

3apanue 14. CocTaBUTb ypaBHEHME KacaTemnbHON MocKocTH K cdepe (x-2)%+(y-3)%+(z+1)?=24 B Touke
M(0,1,3).

2x-y+z-3=0

3apaHue 15. Yepes Touky M(1,-3,4) npoBecTy npsamyto, napannenbHy NpsiMom {
x+3y—z=0

2 2

3apgaHue 16. Onnunc 3agaH  KaHOHWMYECKMM  ypaBHEHWEM ﬁ_"%:l' Haintn  dokychl,

AKCLEHTPUCUTET, ANPEKTPUCHI. MOCTPOUTE ANNUMC.
3apaHue 17. CoctaBuTb ypaBHEHME LUITMHOPUYECKON NOBEPXHOCTU, OCb KOTOPOM COBNagaeT C OCbHo
OZ, a HanpaBnAKLWEN CAYXUT NIUHUS

xz y2 1
99 4
z=0
3apaHue 18. ccnegoBaTb METOOOM CEYEHUS KOOPAMHATHLIMU MIIOCKOCTAMM U MOCTPOUTb
NOBEPXHOCTb:
2 2 2
x Yy oz
—+—+—=1
25 16 4

3apaHue 19. Hantyn aHanMTU4YecKyto 3anncb OTpaXKeHus OT NNOCKOCTM X-y+z-1=0.
3apaHue 20. Ha pacwwmpeHHOn nnockocTu 3agaH npoektusHbin penep R(Ai, A, As, E). MNMoctpoutb
TOYKM NO nx koopamHatam B penepe R: M(1,3,2); P(1,-2,4); K(-2,-1,0); C(1,2,1).

19.3.3 TecTOBbIE 3apaHUA
Cpenou npeanoXeHHbIX BApMaHTOB OTBETOB MOXET ObITb
® OWNH BEPHbIN
e [1Ba BEPHbIX



e BCE TPU BEPHbIX
e HET HW OJHOrO BEPHOro

Ne CopeprxxaHue Bonpoca BapuaHTbl 0OTBETOB
A 3OT0O MHOXECTBO, Yy KOTOPOro HeT
rpaHuy
1 UTo Takoe OTKpbITOE MHOXECTBO B Tononorndyeckom | b | 910 BeckoHe4YHOe MHOXECTBO
npocTpaHcTBe? 3T0 MHOXECTBO, NpuHagnexatiee
B | Tononoruyeckon cTpykType
NpoCTpaHCTBa
A 37O MHOXECTBO, UMeloLLee
HenycTy rpaHmuy
5 YTO Takoe 3aMKHYTOE MHOXECTBO B E OTO MHOXECTBO, rpaHuLLa KOTOPOro
TOMOMNOrMYECKOM MPOCTPaHCTBE? = | MpuHaanexuT camomy MHOXECTBY
B OT0 JONOMHEHNe OTKPbLITOro
= | MHOXecTBa
A | OTtpesok
3 Kakne 13 nepeyncneHHbIX MHOXECTB SIBNAIOTCA B | Wntepean
OAHOMEpPHbLIM MHOroobpasnem?
B | OkpyxHOCTb
A | OrpaHunyeHo
MHOXeCTBO ABMSETCS KOMMAKTHbIM B €BKITM0BOM
4 E | OrpaHn4eHo n 3amMKHYTO
NPOCTPaHCTBE, ECMN OHO...
B | KoHe4yHO
WmetoTcsa ase BekTop-hyHKUMM OT napameTpa t: A |-F-t
5 r={t; 2t -1} n r={-t; 0; t} B | {Ff0;-8
YeMy paBHO UX BEKTOpPHOE Npoun3BeaeHune? B |{0;tf;0}
6 Kakne 13 gaHHbIX yCnoBui onpeaensoT Ha % :;Jf{;; t: cos 1, 1<]0,21]
KOOPAMHATHOWN MIIOCKOCTU OKPYXXHOCTb? B | y=t(1-4)"
Kakne n3 AL y=lq
OaHHbIX KPUBLIX SBMAKOTCA rMagknuMy Ha
/ otpeske [-1, 1]? b | y=iX]
L B |y=X']
Kakve 13 gaHHbIX B MPOCTPAHCTBE NMHUIA SIBNSAOTCA A L) ={Sl.n L cos L,
8 IOCKUAMA? B | rt)={sint; cost; 0}
' B | rit)={t; 2t 31}
A | NpaHnua kpyra
9 Kakasi U3 gaHHbIX KpMBbIX rnagkas? b paHunua kBagpaTa
B | NpaHuua oTpeska
A | lMNpamas
10 Kakasi U3 gaHHbIX KpuBbIX NpocTas? B | OkpyxHOCTb
B | CuHycounga
A 910 hopMynbl BblpaxatoLme
KPVBW3HY 1 KPYYEHME KPVBOW.
910 hopMynbl ANA HaXoXaeHUs
11 UTo Takoe hopMynbl dpeHe? b koopauHar NPOU3BOSIbHOW TOYKN
KPVBOW.
310 anddepeHUmnanbHble
B | ypaBHeHus gBuxeHus penepa
PpeHe
12 }?/ Kakoln KprBon B fnobon TOUKe KpuBmM3Ha pasHa 1 g :gj;gl,n tl:;tios o
’ B | rt)={sint; cost; 1}
Y Kakomn KpMBOM KpyveHune B nobown Touke paBHo 0 A | r(t) ={S'.n , COS 1, 1}
13 5 b | rt)={sint; cost t}
' B | rt)={t t 1
A | {1;2;0}
lMponsBogHas OT CKansipHOro KBagpara BEeKTop-
14 dyHKUMKN  r(t)= {t'tz' 1} paBHa b [2t4r
T B | 1+2t
Kakoe 13 aTnx ypaBHeHU 3agaeT B NPOCTpaHCTBe A L x=1
15 MNMOCKOCTb? B | 3x+2y-1=0
' B | y+2=m1/2
A | Cdepy
Kakoe MHOXXeCTBO TOYEK B MPOCTPaAHCTBE
16 onpeaensieT ypaBHeHne x2+y2=1 ? b _| OkpyxkHocte
' B | UunuHap




17

lMpon3BogHas OT ckanspHOro KBagparta BEKTOp-
dyHkuuKn  r(u,v)={u; 0; v} paBHa

{1,0; 0}

{2u; 0; 0}

2u

18

He NPOCTbIMN NOBEPXHOCTAMU ABNAKOTCA. ..

UnnuHap

[iBynonocTtHou runepbonong

KoHyc

19

npOCTbIMVI NOBEPXHOCTAMU ABNAKTCA...

Cdepa

01> |loo || 3> oo | o1 3>

[Mapa napannenbHbiX NNIOCKOCTEN

W

Mapa nepecekatowmxcs
NniocKocTen

20

Teopema MeHbe yTBEpPXOAET:

Y BCeX KpUBbIX Ha NOBEPXHOCTY,
NPOXOAsLLMX Yepes AaHHYI0 TOUKY
HopMarbHasi KpUBM3HA B 3TOW
TOYKE OfMHaKOBa

Bce kpuBble Ha NOBEPXHOCTH
MMEKT HOPMaIbHYI0 KPUBU3HY

o8}

HopmanbHas KpMBU3Ha KpUBOW Ha
NMOBEPXHOCTU paBHa MOAYMIO ee
KPVBU3HbI.

21

OT nepBou kKBagpaTUYHON POPMbI MOBEPXHOCTH U
TONBKO OT Hee 3aBUCAT creayoLme
XapaKkTepuUCTUK/N NOBEPXHOCTMU:

[MonHas KpuBU3HA B TOYKE

Cpe,u,H;m KPpMBM3HA B TOYKe

[ naBHble KPUBU3HbI B TOYKE

22

K noBepxHOCTAM MNOCTOSAHHOW KPUBU3HbI OTHOCSITCS:

Unnungp

Annuntuyeckmi napabonoung

Cdpepa

23

K NOBEpPXHOCTAM MOCTOAHHOWN OTpULLATENLHON
KPUBU3HbI OTHOCHATCA:

MceBpocdepa

M'Mnepcdepa

MNnockocTtb JlobaveBckoro

24

Kakne TM3 CBONCTB 1 XapaKTEPUCTUK MOBEPXHOCTU
He 3aBUCAT OT BTOPOW KBagpaTU4HOM hopMbl?

|>oo (o> oo (o> | |oT|>

[nvHa KpMBOW Ha NOBEPXHOCTH

HopmanbHas kprBu3Ha KpMBOW Ha
MOBEPXHOCTH

CpeHsist KpMBU3HA NMOBEPXHOCTU

25

Ha nnockocTn gaHbl HECKOSBbKO OKPYXHOCTEN. Y
Kakol u3 HUX reogesnyeckas kpusmsHa oyaoet
HaunbonbLlen?

> (W o

Y OKpPY>KHOCTM C HAUGONbLIMUM
paguycom

Y OKPY>XKHOCTWN C HAUMEHbLLUUM
pagnycom

Y BCex ognHakoBas

26

leogesnyeckme nnHMKM 3TO...

> |m| o

JInHuKn Ha 3emne, KOTOpble
npokKnaabiBakoT reoge3ncThl.

a1

JIMHUN, y KoTOpbIX B NH0GOM TOYKe
KPUBM3HA He paBHa Hyrio.

|o

JIMHUN, y KoTOpbIX B NM0BOM TOYKe
reogesnyeckas KpuBm3Ha paBHa
HYIHO.

27

Kakue nmHum Ha NnoCcKOCTU ABNAKTCS
reoge3nyeckumm?

OKpy>XHOCTH

g1 >

MpsmMble

w

Ha nnockoctu —Bce nuHnmn
reogesnyeckme

28

CpefHsas KpMBM3Ha NOBEPXHOCTU B TOYKE
BbIYMCNSETCA Kak...

>

CpenHee apudmeTryeckoe ABYX
KPVBW3H NMOBEPXHOCTM B COCEAHMUX
TOYKax

a1

CpenHee reomeTpuyeckoe ABYX
KPUBMW3H NMOBEPXHOCTU B COCEOHUX
TOYKax

CpenHee apudmeTndeckoe
rMaBHbIX KPMBU3H B JaHHOW TOYKE

29

Kakue 13 3agaHHbIX nap MHOXecCTB romeomop(bel
B €BKITNOOBOM ﬂpOCTpaHCTBe?

[Be nio6ble npaAMble

Mpsamas 1 napabona

@ (o1> w

Opr)KHOCTb n annunc

30

Kakue napbl BENMYMH CBA3aHbI Mexay cobom
dopmynon Maycca-boHHe?

MonHas KpnBU3Ha N cpeaHAda
KpnBU3Ha

| >

MonHas KpnBU3Ha "1




reoges3nyeckasa KpuBu3Ha

MorHas KpMBM3HA W BENWNYMHDI
YITIOB MEXAY KPUBLIMM.

B

Kputepuu oueHku pesynbTaTa

Kaxxgoe npaBurbHO BbINONHEHHOE 3adaHune — 1 6ann.
«5» — 28-30 6annos, «4» —22-27 6annos,
«3» —14-21 6ann, «2» —0-13 6annos

19.3.4 MNepeyeHb 3agaHN ANA KOHTPOJbHbIX paboTt
Tema KpuBbie BToporo nopsigka
BapuaHT 1

3agaHue 1. dnnmnc NpoxoauT Yepes TOUKM M(\E ) " N( 2.4/3; ) CocTtaBuTb ypaBHEHME annunca,

NMPUHAB €ro OCh 3a KOopaAnHaTHbIE. Ol'lpeﬂ,eJ'IVITb nonyocwu, CbOKyCHOG pacCToAHne N SKCLUEHTPUCUTET.

2 2
3apanue 2. CocTaBuUTb ypaBHEHMS KacaTenbHbIX K runepbone X _ Y _ 1 napannenbHbIx Npsmoi
16 64

10x -3y +9=0. YpaBHeHus kacaTemnbHbIX 3anmcaTb Kak ypaBHEHUS MpsAMbIX B obLem Buae.

2 2
3apanve 3. OnpeaennTb TOUKM NepeceyeHuns annunca 1)5)70+% —1 v napabonsl y? =24x.

3apaHue 4. MNpuBecTn ypaBHEHUE KPUBOW 2-ro Nopsaaka K KaHOHMYECKOMY BUAY:
x*—4x+8y-36=0.
OnpegenuTb TUN U NapameTpbl KPUBOW.

3apaHusa ans KOHTPOJIbHbIX PaboT AnA CTyAeHTOB 3a04HOM hOopMbl OOyYeHuUs

1. [laH TpeyronbHUK ¢ BepwmnHamu A, B, C.
a).M306pasnTtb TpeyronbHk ABC B NpAMOYrofibHOM AEKapTOBON CUCTEME KOOpAUHAT.
6).Hanucats:

v' ypaBHeHue npsimon AB;

v' ypaBHeHue BbicoTbl CN, onyLueHHON 13 BepLunHbl C;

v’ ypaBHeHue meanaHbl AM, npoBefEHHON U3 BEPLUMHDI A;

B).Hawntu:
v ocTpbi yron mexay Boicoton CN n meamnaHon AM;
v KoopAMHaTbl TOYKM NepeceyeHns MeavaH;
4 nnowanb TpeyronbHuka ABC.
1. A(6;5), B(5;-4), C(-5;4)
2. A(2;1), B(3;2), C(6; )
3. A(3;3), B(-2;3), C(0;-1)
4. A(1;1), B(2,0), C(-1;4)
2. Hantn ypaBHeHuMe NIOCKOCTU:
1. Mpoxoaswen Yepes Touky A(2,0,3) n napannensHon Bektopam p(1,0,1) 1 p2(2,1,3).
2. lMpoxoaswen yepes Touky A(1,2,3) n napannensHon Bektopam p1(1,2,2) u po(4,1,1).
3. lMNMpoxoaswen vyepes Toukm M4(-1,0,0) u M5(0,0,1) n napannensHon sekTopy p (1,2,2).
4. Mpoxoaswewn yepes Toukm M¢(1,2,3) n M2(2 -1,3) u napanneneHou BekTopy p (2,1,2).
3. OnpepenuTb, KOMNNaHapHbl NN BEKTOPbI b mc.
Ne n/n a b C
1 (2,3,1) [ (-1,0,-1) | (2,2,2)
2 3,2,1)] (2,3,4) [(3,1,-1)

4. BblumcnuTb nnowaab napannenorpammMa, NoCTPOEHHOro Ha BekTopax d U b:



Ne n/n

N
(OV)
<
+
Q|
|
|
[\®)
<
N
AN N

5. PewnTb crneayowme 3agaydn:
MpuBecTn ypaBHEHNE KPMBOW 2-r0 NOpPsAKa K KAHOHUYECKOMY BUAY:
1. x> —4x+8y-36=0;

2 2
2. OnpenennTb TOYKK NepeceveHus runepbonsl 2 — 2 —1 n napabonsl y® =3x.
20 5

2
3. OnpepenuTb, Kak pacnonoxeHa npsaMasi 5x —y —15=0 oTHocuTenbHO Napabonbl y~ = —5x —

nepecekaeT, KacaeTcd Ui NpoxoanT BHE eé.
2 2

4. OnpenenuTb TOYKU NepeceyeHust annmnca ljz)ioﬁu% —1 v napabonsl y? =24x.

5. M'vnep6ona npoxoauT Yepes TOYKK M(\/80;3) n N(4\@;3ﬁ). CocTaBuTb ypaBHeHUe runepbonbl B
KaHOHWYeckon cucteme koopamHat. OnpeaenuTb Nonyocu, POKYCHOE PacCTOSIHME U 9KCLIEHTPUCUTET.

19.3.5 Tembl KypcoOBbIX paboTt
He npegycmoTpeHo

19.3.6 Tembl pedepaToB (AOKNaAOB, COOOLLEHUN)
PasnunyHble MeToabl pelleHns 3agay Ha NOCTPOeHMe.
MocTpoeHne npaBubHbLIX MHOFOrpaHHMKOB. Teopema lMaycca.
Teopema [lesapra n ee npUMEHEHME K PELLIEHNIO 3adau.
OnemeHTbl MHOromepHou reomeTpun. KBagpuku B €BKNMAOBOM NPOCTPAHCTBE.
HekoTopble BONPOCHI BHYTPEHHEN FEOMETPUN NOBEPXHOCTH.
JInHenyaTble 1 pasBepTbIBAOWMECHA NOBEPXHOCTH.
KomMnakTHOCTb TONONOrMYeCcKnx NpoCTPaHCTB.
Knaccudukauunsa gByMepHbIX MHOroobpasun.
OpHaMmeHTbI Ha NAOCKOCTH.
10. HekoTopble 3ameyvateribHble JIMHUN Ha NOBEPXHOCTMW.
11. PaBHOBenukne 1 paBHOCOCTaBIIEHHbIE MHOTOYTrONIbHUKN 1 MHOFOrPaHHUKM.
12. OnemeHTbl chepudecKkon reomeTpun.
13. Teopema Owvnepa ans ceten u rpados.
14. 'eomeTpusa n NCKyCccTBO.
15. KapTbl NOBEPXHOCTU B rOPU3OHTAX.
16. AddurHHbIE N METPUYECKME CBONCTBA 3NNUNCONO0B.
17. AddurHHLIE 1 METPMYECKME CBOMCTBA rMnepbonongos.
18. AddurHHbIE N MeTpudeckme cBoncTea napabononaos.
19. dnameTpbl NMHMIA BTOPOro Nopsiaka Kak nonspbl HECOBCTBEHHbIX TOYEK.
20. Tnockue KpuBble.
21. TceBpocdepnyeckmne noeepxHocTn B pabotax .benbTtpamu.
22. WcTopudeckuin odepK reoMeTpruyecKoro npeacTaBneHns KOMMMEKCHbIX Ynucen.
23. PasnnyHble reoMeTpum B MNPOEKTUBHOM CXeMe.
24. TpocTtpaHcTBO MUHKOBCKOrO.
25. OnemeHTbl reomeTpun Prumana.
26. CpaBHUWTEMbHbIA aHann3 CUCTeM akCMOM B LUKOMbHbIX y4eBOHUKax.

CoNOGORWND

19.3.7 Pa3HoypoBHeBble 3aaayuum U 3agaHus (npumMepsbl)
1 CocTaBneHue rnoccapusi u knactepa OCHOBHbIX TEPMUHOB pa3fena (HECKONbKMX pasfenos)
ANCUNNANHBI (PEKOHCTPYKTUBHBIV YPOBEHD)
2 CocTaBrneHue cpaBHUTENbHbIX, KOHLENTyanbHbIX Tabnuu No 3agaHHON TeMe (TBOPYECKUIN YPOBEHb)



3 CocTtaBrieHue, KoppeKUunsi CUHKBEWHOB U AeHOTaTHbIX rpad)oB C OCHOBHBIMU MOHATUSMU (TBOPYECKUI
YpPOBEHb)

4 CocTtaBneHue aHHOTMPOBAHHOMO NepeyYHsi UCTOYHUKOB CeTU NHTepHeT (PeKOHCTPYKTUBHbIN YPOBEHb)
5 HanncaHue peueHsnin Ha rotoBble pedepaTbl No pasgenam UCUMNMNHDBI, CKavyaHHble C pasfinyHbIX
canToB (TBOPYECKNI YPOBEHD)

6 CocTaBneHne Tabnuubl TONCTbIX U TOHKMX BOMPOCOB NO pa3genam AUCUMNIUHBI (PEKOHCTPYKTUBHbIV
YPOBEHb)

7 CocTtaBneHune BONPoOCOB K pomMallke bnyma (TakcoHoMust Lenen) Kk pasgenam UCUUNIVHLI
(TBOpYECKUI YPOBEHB)

19.4. MeTop,uqecme MaTepuanbl, onpegensrowme npoueaypbl oueHMBaHUA 3|-|a|-|m7|, ymel-mﬁ,
HaBbIKOB U (MNN) ONbITa AeATEeNbHOCTU, XapaKTEPU3YOLLUX 3Tanbl pOPpMMPOBaAHUA KOMNETEHLUN
OueHkKa 3HaHW, YMEHNIN N HABbLIKOB, XapaKTepuayloLas aTansl OPMUPOBAHNSA KOMMNETEHLINA B
pamKax W3y4YeHus OUCUMNAMHBI OCYLLEeCTBMASETCS B XO4Ee TeKywen W NpoOMEXyTOYHON
aTTecTauun.

TeKyLWnn KOHTPONb YCNEeBaeMOCTU NPOBOAUTCA B COOTBETCTBUM C [lonoxeHnem o Tekyllewn
aTTectauum obyyawwmxcs no nporpammamMm  Bbicwero obpasoBaHusi  BopoHexckoro
rocygapCTBEHHOrO yHMBepcuTeTa. TekyLwmi KOHTPOb YCNeBaeMoCTn NpoBoanTcs B oopmax:
3awumesl peghepamos, UHOUBUOyaslbHbIX U pa3HOypOBHes8bIX 3adaHul, mecmuposaHus,
KOHMPOobHbIX pabom. Kputepum oueHnBaHnsA NnpuBeaeHb! BbILLE.

MpomexyTouHasa atTecTaumsi NPOBOAMTCA B COOTBETCTBUM C [1ONOXEHMEM O NMPOMEXYTOYHOM
aTTecTauum obyyarLmxcs No NporpammMam BbicLero obpasoBaHus.
KOHTpOMbHO-M3MepuTeNnbHbleE MaTtepuanbl NPOMEXYTOYHOM aTTecTauun BKNH4YalT B cebs
TeopeTudeckne BOMPOCHI, MO3BOSIAIOWINE OUEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA W
npakTu4yeckoe 3agdaHuve, NO3BOSIAKLWEE OUEHUTb CTeneHb CHOPMUPOBAHHOCTU YMEHUN U
HaBbIKOB.

Mpn oueHMBaHUM MCMNONb3YHTCA KONMMYECTBEHHbIE LWKanbl oueHoK. Kputepum oueHmBaHUSA
npuBeaeHbI BbILLE.



