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Mporpamma ancumnnuHbl "Ananutndeckas reometpus”; 01.03.01 Martematuka; npodpeccop, A.H. (npodpeccop) WypbirnH B.B.

CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pPe3ynbTaToB 00yyeHns No aucUuUnInHe (Moaynio), COOTHECEHHbIX C MNaHNPyeMbIMU
peaynbTataMn 0CBOeHMs obpasoBaTeNibHOM NporpaMMbl

2. MecTo MCUMNNUHBI B CTPYKTYPE OCHOBHOM NPOddeccroHansHo o6pasoBaTenbHOM NporpamMmbl Bbicero o6pasoBaHus

3. O6beM aucumnIvHbI (MOayns) B 3a4eTHLIX eAVHMLAX C YKasaHWeM KONMYECTBa YacoB, BblAeNeHHbIX Ha KOHTaKTHYIO
paboTy obyyatowwmxcs ¢ npenoaasartenem (Mo BuaaM y4ebHbIX 3aHSATUI) U Ha CaMOCTOSITENbHYIO paboTy obydatowmxcs

4. CogepxaHue oucumnamHbl (Moayns), CTPYKTYpMpOBaHHOE NO TeMaMm (pasgnenam) C ykasaHneM OTBEAEHHOro Ha HUX
KONMYeCTBa akafeMMYeCcKrX YacoB 1 BUAOB YYEOHbIX 3aHATUI

4.1. CTpyKTypa 1 TEMATMYECKUIA NNaH KOHTAKTHOW 1 CaMOCTOSATENbHOM paboTbl N0 LMCUUNAVHE (MOLYNIO)

4.2. CopepxaHvne gUCLUNInHbI

5. MepeyeHb y4ebHO-MeToaNYeckoro obecneyeHns onsi CaMocTosTeNbHol paboTbl 06yyHatoWwmxcs no ANCUMnInHe
(Momynio)

6. POHLI OLEHOYHBIX CPeAcTB Mo ANCUUNINHE (MOLYNIO)

6.1. MepeyeHb KOMMNETEHLMIA C yKa3aHWEM 3TaroB NX (DOPMUPOBAHMS B MPOLLECCE OCBOEHUS 0bpa3oBaTeNbHOM
nporpamMmbl 1 QOOPM KOHTPONSA UX OCBOEHUS

6.2. OnucaHune nokasartenemn n Kputepumnes oueHnBaHUA KOMMEeTEHUMIA Ha pas3nunyHbIX aTanax ux goopMnpoBaHus,
onncaHune wkan oueHmnBaHuns

6.3. Tunosble KOHTPONbHbIE 3a4aHnNA NN NHble MaTepunanbl, HGOﬁXO,D,VIMbIe Ans oueHkKu 3HaHVII7|, yMean7|, HaBbIKOB U
(unun) onbiTa AEATENbHOCTU, XapakTepuayoLmx 3Tanbl (POPMMPOBAHNS KOMMAETEHLUMIA B NPOLECCe OCBOEHNS
06pasoBatenbHOl NporpamMmbl

6.4. MeToonyeckme matepuansl, onpeaensowmne npouenypbl OLEHNBAHUS 3HAHUIA, YMEHWUIA, HABLIKOB U (1K) onbiTa
LeaTeNbHOCTU, XapaKTepU3YHoLLMX 3Tanbl OOPMUPOBaHNS KOMMETEHLUI

7. MNepeyeHb OCHOBHOM 1 AOMONHUTENbHOW y4ebHON nnTepaTypbl, HEOOXOLMMOI ANsi OCBOEHUS AUCLMMNUHBI (MOLYNS)
7.1. OcHoBHas nuTeparypa

7.2. JononHntensHasa nutepatypa

8. MNepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALMOHHOW ceTu "IHTepHeT", HeoBX0ANMBbIX ANt OCBOEHMS
AVCUMNAUHBI (MOOYyNS)

9. MeToamnyeckue ykasaHus ons 0by4atoWwmxcs No OCBOEHWIO AMCLUMNAMHBI (MOAyns)

10. MepeyeHb MHGOPMALUMOHHbBIX TEXHONOMMIA, UCMONb3YEMbIX MPU OCYyLIEeCTBNEeHUN 0Bpa3oBaTenbHOro npolecca no
AMCLMNNMHE (MOAYNtO), BKIKOYAs MepeyeHb NporpaMMHOro obecneyeHns n MHOPMaLUMOHHbBIX CIPABOYHbIX CUCTEM (Npu
HeobXxoaAMMOCTK)

11. OnucaHve matepuanbHo-TeXHUYeckoin 6asbl, HE0OXOOUMOI 4N OCcylecTBNEHUS 0bpa3oBaTenbHOro npoLecca no
OVCUUNNnHE (MOZynto)

12. Cpe,EI,CTBa agantaunm npenogaBaHnsa oncumnnmHbl K I'IOTpeﬁHOCTFIM 06yqa+ouw|xc;| MHBanNnOooB 1 nny, C
orpaHmn4eHHbIMN BO3MOXHOCTAMUM 300PO0BbS

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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CrpaHunua 2 n3 20. ___l il VHITI

S OEMALIGH



Mporpamma ancumnnuHbl "Ananutndeckas reometpus”; 01.03.01 Martematuka; npodpeccop, A.H. (npodpeccop) WypbirnH B.B.

Mporpammy nucumnivHbl paspabotan(a)(u) npodpeccop, 4.H. (npodpeccop) WypbiruH B.B. (Kadpenpa reometpum,
oToeneHvne maremartuku), vadim.shurygin

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yueHUs No gUcUUNInHe (MOOYN0), COOTHECEHHbIX C MSIaHUPYyeMbIMU
pesynbTataMm ocBoeHusi o6pa3oBaTtenbHON NPorpaMmbl

BbII'IyCKHI/IK, OCBOUBLINIA ancumnnuHy, nonxeH obnapatb cnenyruwmnmn KoMmneTeHUnsamn:

LLinchbp komMneteHuUn Pacwuucpposka
npuobpeTtaemMon KOMNETeHLUN

OriK-3 CnocobeH 1crnonb3oBaTth B NeAarormieckoin AesTenbHOCTV HayYHble 3HaHus
B cdpepe MaTteMaTuky U MHGOPMAaTVKK

Or1K-1 CnocobeH NpUMeHsTb (OyHOAMEHTaNbHbIE 3HAHUS, NONyYeHHbIE B 06nacTu
MaTemMaTn4eckmx 1 (Mnm) eCTeCTBEHHbIX HayK, U UCMONb30BaTh UX B
npodpeccnoHanbHolm OesTeNbHOCTH

BbInyCKHUK, OCBOUBWIMNIA ONCLUNMINHY:
JonxeH 3HaTb:

OCHOBHbIE MOHATUS aHaNUTNYECKON reomMeTpumn, onpeneneHna n CBOWCTBa MaTemMaTnieckmx o6’ bekToB B 3TOM
O6ﬂaCTI/I, hopMynnpoBkmu YTBep)K,D,eHMVI, MeTodbl UX AoKasaTenbCTBa, BO3MOXHble cdpepbl NX I'IpVIﬂO)KGHI/II7I, B TOM
4yncne B KOMMNbOTEPHOM MOOEeNnpoBaHNN reoMeTpnyeckKmnx 0O6BEKTOB U SIBNEHUIA.

JonxeH ymeTtb:

pewaTb 3a4a4u BbIYUCIMTENBHOMO 1 TEOPETUYECKOrO XapakTepa B 06nacTv reoMeTpun TPEXMEPHOr0 EBKNNA0BA
(adbdpnHHOro) NPOCTPaHCTBA M MPOEKTMBHON MNOCKOCTU, [OKa3biBaTb YTBEPXAEHUS.

HonxeH Bnagetb:

mMareMaTtn4eCckmnm annapaTtom aHannTuyeckom reoMeTpumn, aHannTn4eCKnMMn Metooamm nccnenoBaHms
reoMeTpmn4eckumnx 06beKTOB.

LonxeH 0eMOHCTPUPOBaTb CNOCOBHOCTb M FOTOBHOCTb:

B pesynbTate 0CBOEHWS OUCLMMMHBI 06Y4atoWMIACS JOMXKEH:

1) 3HaTb: OCHOBHbIE MOHATMS aHANUTUYECKON reoMeTpun, onpeieNleHnsl U CBOMCTBA Mate-Matnieckmx 06 bekToB B
aTOl 06nacTn, OPMYNMPOBKM YTBEPXAEHNA, METOAbl UX O0Ka3aTeNbCTBa, BO3MOXHbIE Cdiepbl X MPUNOXEHWIA, B
TOM YMcne B KOMMbIOTEPHOM MOOENMPOBaHNMN FreOMeTprYe-CKUX 00 bEKTOB U ABNIEHWIA.

2) YMeTb: pewatb 3a4a4u BbIYUCIUTENbHOMO U TEOPETUYECKOrO XapakTepa B 06nacTv reo-MeTpum TPEXMEPHOTO
€BK/IMA0Ba (adpOUHHOMO) NPOCTPAHCTBA M MPOEKTUBHOM NNOCKOCTU, [OKA3bI-BATb YTBEPXAEHUS.

3) Bnapetb: matremMatuyecknm annapartom aHannTnyeckom reomMeTpumn, aHanntTnyecknmMm Metonamm nccnenosaHms
reomMeTpun4eckunx 06beKTOB.

2. MecTo aucuMnNAUHbI B CTPYKTYpPe OCHOBHOW NpodbeccuoHanbHOM 06pa3oBaTe/ibHOM NPorpaMmbl BbICLLEro
obpa3oBaHus

LaHHas yyebHas ancumnnmHa BkioyeHa B pasaen "61.0.08 OucuunanHbl (Moaynm)" OCHOBHOM NpodpeccnoHanbHOM
obpaszoBartenbHoi nporpammel 01.03.01 "Martematuka (He NpeayCMOTPEHO)" 1 OTHOCUTCS K 0653aTeNbHbLIM
OVCUUNMNHAM,

OcBauBaetcs Ha 1 kypce B 1, 2 cemecTpax.

3. O6beM AUCUMMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHULLax ¢ yKka3aHMeM KosimyecTtBa 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obyualoLmxcs ¢ npenogasareneM (Mo BUAaMm yd4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

O6was Tpyn0EMKOCTb AUCLIMINNHBI COCTABASET 8 3a4eTHbIX(ble) eauHuL(bl) Ha 288 yaca(oB).

KoHTakTHasi paboTa - 144 yaca(oB), B TOM 4ncne nekumm - 72 4aca(oB), npakTuieckme 3aHatus - 72 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 0 yaca(os).

CamocTtositenbHas pabota - 108 yaca(oB).
KoHTponb (3a4€T / ak3ameH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBL: 3a4eT B 1 CEMECTpe; 3K3aMeH BO 2 CEMECTPE.

4. CopepXxaHue OUCLUMNNNHBI (MOAYNSA), CTPYKTYPUMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBe4eHHOro Ha
HUX KonyecTBa akageMunyeckmnx yacos v BuaoB y‘-IeGHbIX 3aHATUNA

4.1 CTpyKTypa 1 TemMaTM4yeckuit niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl NO AUCUUNAUHE (MOBYNIO)

PervcTpaunoHHbiii Homep - PAEKTPOHHBIH
Crpanuua 3 us 20. IBl YHHBEPCHTET
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Mporpamma ancumnnuHbl "Ananutndeckas reometpus”; 01.03.01 Martematuka; npodpeccop, A.H. (npodpeccop) WypbirnH B.B.

Buaobl n yachbl
KOHTaKTHOW paboThbl,

Paspensl pucuMnnvHbl / MX TPYAOEMKOCTb CamocTosiTenbHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckmellabopatopHble
Jlekuvu 3aHATUA paboTbl

Tema 1. BekTopbl 1 adpdpuHHbIE
1. |cncTemMbl KoopanHaT Ha NIockKoCTU U 1 6 4 0 8
B NPOCTPaHCTBE.

5 Tema 2. CkanspHoe npounsseneHvne
" |BEKTOpPOB.

Tema 3. EBKNINA0BO BEKTOPHOE U
€BKNNA40BO adoPpuHHOE

3. [npocTtpaHcTBa. Onepauust nosopoTta 1 4 8 0 16
BekTopa Ha yron. Kocoe
npovseeneHve.

4 Tema 4. MNpsamas nnHus Ha
" [mnockocTn.

Tema 5. KpuBble BTOPOro nopsaka,
5. |3apaHHble KaHOHNYEeCKNUMU 1 5 6 0 10
YPaBHEHUSIMUA.

6 Tema 6. NpeobpasoBaHns cucTem
" [koopouHar.

v Tema 7. BekTOpHOE 1 CMelaHHoe
" [npon3seneHus.

8 Tema 8. lNpsamas nMHWS 1 NNOCKOCTb
" |B mpocTpaHcTBe.

Tema 9. BaanMHoe pacnonoxeHue
9 NPSIMOIA 1 NAIOCKOCTK. YpaBHEHUS

" |[nnockocTM B NPSAMOYrofibHOW CUCTEME
KoopAamHart.

Tema 10. AdpprHHbIE 1
10.|u3omeTpryeckme npeobpasoBaHms 2 6 6 0 6
(mBMXeEHMS).

11 Tema 11. Obwwas Teopnsi KPUBBIX U
‘|[noBepxHoCTEN BTOPOro nopsaka.

Tema 12. NepeceyeHne
rMnepnoBepxXHOCTN C NPSMOIA.
Knaccudomkauns Kpmebix BTOPOro
nopsaka Ha adpduHHOR n
12.|eBKNnO0BOMA MNOCKOCTSIX. 2 4 6 0 6
Knaccudomkauns nosepxHocTein
BTOPOro nopsaka B apoMHHOM 1
€BK/INO0BOM TPEXMEPHbIX

NpoCTpaHCcTBax.
Tema 13. NpoekTrBHOE

13. NPOCTPaHCTBO. 2 8 6 0 6
Utoro 72 72 0 108

4.2 CopepxaHue AUCLUMIUHDI
Tema 1. Bektopbl 1 achcpuHHbIE CUCTEMbI KOOPAUHAT Ha NIOCKOCTU U B NPOCTPaHCTBe.

BekTopbl 1 adpUHHbIE CUCTEMBI KOOPAMHAT Ha MNIOCKOCTM 1 B NpocTpaHcTeBe. CBoBoAHbIE BEKTOPLI. BekTopHoe
NMPOCTPaHCTBO. JIMHEHO 3aBUCHMbIE U NIMHENHO HE3aBMCUMbIE CUCTEMbl BEKTOPOB. Basnc n koopanHaTthl BekTopa.
NHenHble onepauuy B KoopanHaTax. JInHeHble oTobpaxeHns. KomMnosnumm nuHeiHbix oTobpaxeHuii. AQgUHHbIE
CMCTEMbl KOOPAMHAT Ha MIOCKOCTU 1 B NpocTpaHcTBe. APMHHOE NPOCTPaHCTBO. MNockocTy B adpgoUHHOM
MPOCTPaHCTBE.

Tema 2. CkansipHoe npon3sBeneHue BeKTOPOB.

CkansipHoe npou3ssefeHve BEKTOPOB. MpoekLMY BEKTOPOB Ha MNOCKOCTb U NPSMYIO KaK NIMHEHbIE 0TOOpaXeHus.
CkansipHoe npou3seefeHne 1 ero ceoiicTea. OpTOHOPMUPOBaHHbIE BA3MChI 1 MPSMOYTrONbHBLIE CUCTEMbI KOOPAMHAT.
DopMyrbl AN BEIYUCNEHUS CKaNSPHOro NPOV3BELEHUS BEKTOPOB, MOLYNS BEKTOPA, Yria Mexay BeKTopamum,
PaccTOosHNA MeX [y TouKamu B adpCPMHHOW U NPSIMOYrONbHOM cUcTeMax KoopanHaT

Tema 3. EBKNnNpoBO BeKTOpHOE U eBKInAoBo achcpmHHOe npocTpaHcTBa. Onepauusi noBopoTa BeKTopa Ha yron.
Kocoe npousseneHue.

PervncTpaunoHHblii Homep
Crpanuvua 4 u3 20.




Mporpamma ancumnnuHbl "Ananutndeckas reometpus”; 01.03.01 Martematuka; npodpeccop, A.H. (npodpeccop) WypbirnH B.B.

EBknnaoBo BEKTOPHOE 1 €BKNIMA0BO adhprHHOE npocTpaHcTea. [1psMoyronbHas cmctema KoopamHat Ha NaocKoCTy,
BekTop €(¢p). Onepaumns NnoBopoTa BEKTOPA Ha Yron a u ee ceolicTea. Kocoe npon3seneHne BEKTOPOB 1 €ro CBOMCTBA.
dopmynbl 415 BLIMUCIEHNS KOCOr0 NPON3BELEHNS BEKTOPOB B ad0COMHHON M NPSIMOYrONbHOM CUCTEMaxX KOOpAMHAT.
Mnowanp TpeyronbHUKa.

Tema 4. MNMpsimas NMHUA Ha NMIOCKOCTM.

Mpsmag nuHMa Ha nnockocTu. MNpsmMas nuHWA Ha adbdUHHON NNOCKOCTU. Hanpaensowmin BekTop npsiMoii. BaanmHoe
pacnonoxeHue OBYX TO4EK OTHOCMTENbHO NPsAMOi. BaaumHoe pacnonoxeHne asyx npambix. [ydkn npsmbix. Mpamas Ha
€BK/IMI0BOV NIOCKOCTWU. HOpManbHbI BEKTOP NPSIMONA. YpaBHEHNS NPSAMOI B MPSAMOYTrONbHON CUCTEME KOOPAMHAT.

Tema 5. KpMBbIe BTOpPOro nopsigka, 3agaHHbleé KAaHOHN4YeCKUMU ypaBHeHUsIMA.

KpuBble BTOporo nopsiaka, 3aiaHHble KaHOHUYECKMMM ypaBHeHuaMn. OKpYXHOCTb, anaunc, runepbona, napabona.
dokarnbHble paguycbl. OkcueHTpucuTeT. Moaobre KprBbIX C 0AMHAKOBBIM 3KCLEHTPUCUTETOM. [epeceyeHne KpUBoi u
npsmoi. [nameTp, CONpsXXeHHbIR xopaam AaHHOro HanpaeneHus. [(nasHble HanpasneHns. KacatenbHble. PokanbHble
(onTuyeckwme) ceorcTea. NonsipHble ypaBHEHNS KPUBBIX.

Tema 6. NMpeobpa3zoBaHus cucteM KOOpAUHaT.

MpeobpasoBaHus cuctem koopamHat. Penep n adgouHHas cuctema koopamHaTt B adpdpMHHOM MPOCTPaHCTBE.
MpeobpasoBaHme adddUHHON cncTeMbl koopamHat. OpueHTaums adodMHHOro npocTpaHcTea. OPTOHOPMUPOBAHHDIIA
penep 1 NPsSIMOYronbHas cMcTeMa KoopamHaT B eBKNMAOBOM adochnHHOM npocTpaHcTee. MpeobpasoBaHue
NPSMOYroNbHbIX CUCTEM KoopamHaTt. OpToroHanbHble MaTpuLbl.

Tema 7. BeKTopHoe n CMeLwaHHoOe npon3seneHuns.

BeKTOpHOG M CMellaHHOe npon3seneHuns. BeKTOpHOG npoun3eeneHme n ero ceoncTtea. Nnowanb TpeyrojibH1Ka B
NPOCTPaHCTBE. CDOpMyan ONsA BblHNCIEHNA BEKTOPHOIO Nnpomn3seneHns B aQ)q.)VIHHOIZ n I'IpﬂMOYFOJ'IbHOVI cncrtemax
KoopauHar. CwmeluaHHoe nponsseneHne BeKTopoB 1 ero CcBoOWCTBa. CDOpMyﬂbI ons BblHUCNEHNA CMEeLaHHOro
npoun3eeneHunsd B a(*)(*)MHHOVI n I'IpﬂMOYFOJ'IbHOVI cncrtemax koopaounHar. BeKTOprIe Toxaectea. COOTHOWEHNS Mexany
CTOpOHaMU 1 yrnamum cpepuy4ecknx TpeyronbHUKOB.

Tewma 8. lMpsiMmast NMHUSA N NNOCKOCTb B NPOCTPaHCTBE.

MpsiMas NMHWSE U NNOCKOCTb B NPOCTPaHCTBE. [poCTpaHCTBO NMMHENHBIX (YHKLIMIA Ha BEKTOPHOM NMPOCTPaHCTBE.
ConpsixeHHblii 6a3nc. AHHynsiTop nognpoctpaHcTea. Cnocobbl 3afaHust NOANPOCTPAHCTBA B BEKTOPHOM MPOCTPAHCTBE.
MnockocTb B TpeXMepHOM addchHHOM NPOCTpaHCTBe. Hanpasnsiowee NoanpocTpaHCTBO NAOCKOCTH. YcnoBue
napannenbHOCTU BEKTopa 1 NNockocTu. PasnnyHble Buabl ypaBHeHuWid nnockocTu. MNpsmas B TpexMepHOM adpgoUHHOM
MPOCTPaHCTBE.

Tema 9. BaaMHOe pacnonoxeHue npsiMmon U NIoCKOCTU. YpaBHEHUS MNTOCKOCTU B MPSAMOYrofibHOW cUcTeMe
KOOpAMHar.

B3anmMHoe pacnonoxeHue npsmMor 1 nnockoct. ConpsxXeHHoe NPOCTPaHCTBO €BKINA0BA BEKTOPHOrO MPOCTPaHCTBa.
OpToroHansHoe OoOMofHeHNe noanpocTpaHcTea. HopmanbHoe ypaBHeHne nnockocTu. Mpsimas B TpEXMEPHOM
€BKNMA0BOM addOMHHOM NPOCTpaHCTBE. PaccTosHne Mexay AByMS CKpeliBatowmMmucs npameimm. BaanmHoe
pacnonoxeHue oByx nnockocteid. [Ny4ok nnockocTtein. BsanmHoe pacnonoxeHue Tpex nnockocTeir. CBA3ka MnocKocTen.

Tema 10. AchdomHHBIE M U30MeTpUYecKme Npeobpa3oBaHus (BBUXKEHUS).

AchprHHBbIE 0TOBpaxeHus. YpaBHEHUST addOHHBIX 0TOBpaxeHuid. 3oMopdmnam adpduHHbBIX NpPocTpaHcTB. I'pynna
addUHHbBIX NpeobpasoBaHUii adPUHHOro NPOCTPaHCTBA. I30MOpghr3M eBKNNA0BLIX adpOUHHBIX NPOCTPaHCTB. "pynna
OBUXEHUN eBKNMaoBa adpPUHHOro NPOCTPaHCTBa. YpaBHEHUS OBUXEHUS B MPSAMOYrOfibHOM CUCTEME KOOPAMHAT.
CoxpaHeHne oTHOLWEeHWS nnowanei 1 06beMoB Npu addtHHbIX NPeobpasoBaHNsaX EBKNNA0BA NPOCTPAHCTBA.

Tema 11. O6LLas TeopUsi KPUBLIX U NMOBEPXHOCTEN BTOPOro nopsakKa.

ObLwas Teopus KpMBbIX U MOBEPXHOCTEN BTOPOro nopsaka. ACUMNTOTUYECKME KOHYChl rMnep6ononaos.
'MNepnoBepxHOCTb BTOPOro nopsiaka B adpdoMHHOM npocTpaHcTee. [MpeobpasoBaHme KO3gMULIMEHTOB ypaBHEHUS
rMNeproBepXHOCTY BTOPOro nopsiaka npu 3ameHe penepa. KeaapaTniHbie GoOpMbl, aCCOLMMPOBAHHbBIE C YPaBHEHNEM
rMnNeproBepXHOCTH.

Tema 12. NMepeceveHune runeprnoBepxHoOcTU ¢ npsaMon. Knaccudpmkaums KpmebiX BTOPOro nopsiaka Ha
acpcouHHOM N eBKNNA0BON NnockocTax. Knaccudpukaumus nosepxHocTen BTOporo nopsiaka B adocpMHHOM U
€BK/INJ,0BOM TPpeXMepHbIX MpoCTpaHCTBaXxX.

MepeceyeHvie rMNepnoBepXHOCTY C NPsSIMOiA. ACMMNTOTUYECKME HanpaBneHus. LieHTp. YpaBHeHVe runeproBepxHoCTy
BTOPOro Nopsifka 0THOCUTENbHO penepa, Ha4yano KOToporo HaxoAWTCS B LIEHTpe runeprnosepxHocTy. duameTpanbHble
runepnnockocT. ConpsiXXeHHOCTb HanpaBneHWiA OTHOCUTENIbHO MMNepProBepPXHOCTY BTOPOro nopsaka. KacartenoHast
rMNepniocKoCTb. YpaBHEHMS KacaTenbHbIX NNOCKOCTEN C NOBEPXHOCTSIM BTOPOro Nnopsiaka, 3afaHHbIM KaHOHUYECKMM
ypaBHeHusiMK. Knaccudpmkaums KprBbIX BTOPOro nopsiaka Ha adogovHHON 1 eBKIMA0BON nnockocTax. Knaccugukaums
NMOBEPXHOCTEN BTOPOro nopsiaka B ajpgoUHHOM 1 €BK/IMO0BOM TPEXMEpPHbIX MPOCTPaHCTBAX.

Tema 13. NMpoekTMBHOE NPOCTPAHCTBO.

MpoekTuBHOE NpocTpaHcTBO. [MpoekTuBHBbI penep. MNpsMble, NIOCKOCTA 1 FMNEProBEPXHOCTY NPOEKTUBHOMO
npocTpaHcTea. ['pynna NnpoekTuBHbIX NpeobpasosaHuii. [1BoCcTBEHHOE NPOEKTUBHOE NPOCTPaHCTBO. APIUHHbIE
kapTbl. OgHopoaHble KoopauHathl. HUmMaeHTHocTb. Teopema [esapra. MNpoekTueBHas Knaccugmkauus KpUBbIX v
NoBEpPXHOCTEN BTOPOro nopsiaka.

5. MepeyeHb yue6HO-MeTOAMYECKOrO O6ecneyeHunst Ajisi CaMoCTOATENbHON paboThl o6yyatoLMxcsa no
AucuunnuHe (Moaynio)

PervcTpaunoHHbiii Homep - PAEKTPOHHBIH
Ctpanuua 5 us 20. IBl YHHBEPCHTET
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CamocTosiTenbHas pabota obyHarolyxcs BoIMOMHSETCS Mo 3a0aHNI0 U MPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLCcTBEHHOro y4acTns. CamocTosiTenbHas pabota nogpasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
ayLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO CaMOCTOsTeNbHY0 paboTy. CamocToaTenbHas paboTta obyyatowmxcs
BK/OYAET Kak MOMHOCTbIO CaMOCTOSITENIbHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLMNAUHBI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaEMbIX BO BPeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecst YuTarT u
KOHCMEKTUPYIOT y4eBHYI0, Hay4HYHO 1 CMIPABOYHYIO TMTEPATYPY, BbINONHSAT 3a4aHUsl, HANPaBNEHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKY YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHusauusi caMocToaTeNbHOM paboTbl 0Oy4alOWNXCA PernaMeHTMpyeTCsl HOPMaTUBHBIMU JOKYMEHTaMu,
yuyebHO-MeToANYEeCcKOon NUTepaTypoii N aNeKTPOHHLIMM 00pa30BaTeNbHbIMU Pecypcamm, BKoYas:

MopsiLoK opraHn3aumnm 1 ocywecTBneHms 0bpasoBaTeNbHOM AeaTeNbHOCTM No 06pa3oBaTenbHbIM NPOrpaMMmam BbICLErO
obpasoBaHus - Nporpammam bakanaepuaTta, nporpaMMamM crneumanmTeTa, nporpaMMam MarucTpaTtypbl (YyTBepXaeH
npvkasoM MuHucTepctea obpasoBaHus 1 Haykm Poccuiickoin @enepaumm ot 5 anpens 2017 roga N301).

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin Pepepaumm N14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTMBM3aLUMM CaMoCToATENbHOM paboThl CTYAEHTOB BbICIMX y4eOHbIX 3aBeaeHUIA"

MonoxeHwne ot 24 nekabps 2015 r. € 0.1.1.67-06/265/15 "O nopsiake NpoBeaeHUsl TEKYLWEro KOHTPONS YyCneBaeMocTu u
NPOMEXYTOYHOW aTtTecTauum obyyarowmnxcs geaepansHOro rocy4apcTBEHHOr0 aBTOHOMHOIO 06pa30BaTENbHOMO
yupexaeHus Boiclero obpasosaHus "KasaHckuii (MprBonxckuit) doenepansHolii yHuBepeuteT"

MonoxeHune N 0.1.1.67-06/241/15 o1 14 nekabps 2015 r. "O dpopMypoBaHUM poHLA OLEHOYHbBIX CPEACTB A4S
NMpoBeAeHNs TeKyLel, TPOMEXYTOYHOR U NTOrOBOI atTectauum obyyarowmnxcs enepansHOro rocyapCTBEHHOMO
ABTOHOMHOro 06pa3oBaTenbHOro yupeXxaeHus Boicwero obpasoBaHus "KasaHckuii (MprBonxckuil) dpenepanbHblii
yHuBepcuteT""

MonoxeHne N 0.1.1.56-06/54/11 ot 26 okTs6ps 2011 r. "OB6 aneKTPOHHLIX 06pa30BaTENbHbLIX Pecypcax enepanbHOro
rocynapCTBEHHOro aBTOHOMHOIO 06pPa30BaTENbHOIO Y4PEXOEHUS BbICIIEr0 MPOECCMOHANBHOr0 06pa3oBaHus
"KasaHckun (MNpusonxckuin) doegepanbHblin yHuBepcuteT""

PernameHT N 0.1.1.67-06/66/16 ot 30 MapTa 2016 r. "PaspaboTtku, pernctpaumm, NoAroTOBKM K MCNOMb30BaHMIO B
y4ebHOM npoLecce U yaaneHus anekTPoHHbIX 0BpasoBaTenbHbIX PECYPCOB B CUCTEME 3NIEKTPOHHOr0 0byyeHns
henepanbHOro rocynapCTBEHHOrO aBTOHOMHOrO 06pa3oBaTenbHOMO yupeXxaeHNs Boiclwero 0bpasosaHus "KasaHckui
(MpuBonxckuin) henepanbHblin yHuBepcuTeT™

PernameHnt N 0.1.1.67-06/11/16 ot 25 siHBaps 2016 r. "O 6annbHO-PEATUHIOBON CUCTEME OLIEHKUN 3HAHMIA 0By4yarowmxcs B
oeliepanbHOM rocynapCTBEHHOM aBTOHOMHOM 06pasoBaTeibHOM yupexaeHun Bouicluero obpasoaHus "KasaHckui
(MpuBonXckui) henepanbHbll yHMBEpPCUTET™"

Pernament N 0.1.1.67-06/91/13 o1 21 nioHst 2013 r. "O nopsake pa3paboTky v Bbinycka y4ebHbIX U3naHuii B
henepanbHOM rocyjapCTBEHHOM aBTOHOMHOM 0Bpa30BaTeNbHOM YYPEXAEHNN BbICWEr0 NPOPECCUOHANBHOMO
06pasosaHus "KasaHckuit (Mpusonxckuit) doenepanbHblil yHuBepeuteT""

AHanuTtnyeckas reometpus - edu.kpfu.ru(id=1016)

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

6.1 NMepeyeHb KOMMNETEHLMI C YKa3aHWeM 3TanoB ux oopMMpoBaHUS B NpoL.ecce 0CBOeHUsi 06pa3oBaTefibHON
nporpaMmMbl U HOPM KOHTPONS X OCBOEHUS

dopmMa KOHTpons OueHunBaeMblie
Oran KOMNETEHLIMM TeMmbl (pa3pernbl) AUCLUMUHBI
Cemectp 1
TeKyLLMI KOHTPO/Tb
1. BekTOpbl 1 addgUHHbBIE CUCTEMbBI KOOPAMHAT Ha MAOCKOCTU 1 B
NPOCTpaHCTBeE.
KoHTponbHas 2. CkansipHoe npounssefeHne BEKTOPOB.
1 OrnkK-3 , OriK-1
paboTa 3. EBkNnMOoBO BEKTOPHOE 1 €BKNNAO0BO athprHHOE NPOCTpaHCTBA.

Onepauuns nosopoTa BekTopa Ha yron. Kocoe npounsseneHue.
4. MNpamas nMHUS Ha NNOCKOCTK.

5. KpuBble BTOporo nopsaka, 3agaHHblie KAaHOHUYECKNMU
KoHTponbHas YPaBHEHUNSMU.

2 - -
pabota OrK-3, OK-1 6. MNpeobpasoBaHnsa CUCTEM KOOPOMHAT.

7. BekTOpHOE 1 CMellaHHOEe NPOU3BEAEHNS.

1. BekTopbl 1 apOUHHbIE CUCTEMBI KOOPAMHAT Ha NAOCKOCTU 1 B
npocTpaHCcTBe.

2. CkansipHoe npousseaeHne BEKTOPOB.

3. EBKNNOOBO BEKTOPHOE M €BKNNA0BO apPrHHOE NPOCTPaHCTBA.
3 |YcTHbIV onpoc Or1K-1 Onepauus nosopoTa BekTopa Ha yron. Kocoe nponsseneHme.

4. MNpsamMas nMHWA Ha NNOCKOCTK.

5. KpuBble BTOporo nopsiaka, 3afaHHble KaHOHNYECKUMU
ypaBHEHUSMU.

7. BekTOpHOE 1 CMellaHHoe NPon3BeneHNs.

3ayer OriK-1, Orik-3

PeructpauunonHblii Homep 5AE
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dopMa KOHTpons OueHunBaeMblie

Tan
9ra KOMneTeHuun

Tembl (pazpenbl) AUCLUMIIUHDBI

CemecTp 2
TeKyLL M KOHTPOIIb

8. Mpamas nuHUS 1 NNOCKOCTb B MPOCTPaHCTBE.

9. BaanMHoe pacnonoxeHue npsMor 1 NAOCKOCTW. YpaBHEHNS

KOHTPOMbHaS NAOCKOCTU B NPSIMOYrONbHON cuctTeme KoopauHar.

1 pa6ota Or1K-3, OrK-1 12. lNepeceyeHne rnnepnoBepxHoCcTy ¢ NpsiMon. Knaccudukaums
KPUBbIX BTOPOro nopsaka Ha adonHHON 1 eBKIMOO0BON

nnockoctax. Knaccudbukaums noBepxHOCTERn BTOPOro nopsaka B

atPPUHHOM 1 €BKNNAOBOM TPEXMEPHbIX MPOCTPAHCTBAX.

10. Ad)CpMHHbBIE 1 N30METPUYECKUE NPEe0bpa3oBaHNs (OBUXEHMS).
5 KoHTponbHas OMK-3 - OFK-1 11. Obwas Teopus KPMBLIX 1 NOBEPXHOCTEN BTOPOro nopsaka.
pabota ’ 13. MNpoexkTnBHOE NPOCTPAHCTBO.

8. MNpsiMas nnHWSA 1 NNOCKOCTb B MPOCTPaHCTBE.

9. B3auMHoe pacnonoxeHune npsmon 1 NAOCKOCTW. YpaBHEHUS
MIIOCKOCTN B NPSIMOYroONbHOM CMCTEME KoopaMHaT.

10. AdpdpMHHbBIE 1 M30METPUYECKUE NpeobpasoBaHns (OBUXEHMS).
11. Obwas Teopmst KPMBbLIX U NOBEPXHOCTEN BTOPOro Nopsiaka.

3 |YcTHbIN onpoc Or1K-1 12. NepeceyeHune runepnosepxHocTK ¢ npsiMor. Knaccudpmkaums
KPUBbIX BTOPOro rnopsaka Ha adodonHHOM 1 eBKINO0BOM
nnockocTax. Knaccudpmkaums noBepxHOCTel BTOPOro nopsiaka B
adoPUHHOM 1 EBKNNOOBOM TPEXMEPHbIX MPOCTPaHCTBAX.

13. lpoekTnBHOE NPOCTPAHCTBO.

Sk3aMeH OriK-1, Orik-3

6.2 OnucaHue nokasateneun n Kputepues OLeHUBaHUSI KOMMNETeHU MW Ha pa3nnyHbIX aTanax nx oopmMupoBaHus,
onucaHue wkKan oueHnsaHuns

Kputepum
Kg:?rpgfm OL,eHNBaHUs 3ran
P OTnn4yHO XopoLuo Y nosn. Heyn.
Cemectp 1

TekyLLU KOHTPONb
KoHTponbHas |[paBunbHO BbINOMHEHDI |[1paBuibHO BbiNONHEHA (3anaHus BbIMONAHEHbI  (3a4aHns BbIMOMHEHDI

paboTa BCE 3a4aHus. 6onbluas Yactb 6ornee 4eM HaMoNOBKHY. [MEHEE YeM HAMOMOBUHY.| 1
MpogeMoHCTpMpoOBaH  [3agaHui. MpucytcTayioT MpoaemoHcTpupoBaH
BbICOKMI YPOBEHb MpucyTcTeytoT cepbésaHble owmnbKu. HeyOoOBNEeTBOPUTENbHbIN| 2
BNafeHns MatepranoMm. |He3Ha4mTenbHbIe MNpooemMoHCcTpypoBaH [ypoBeHb BNaneHns
MposiBneHsbl ownbkm. yOOBNETBOPUTENbHBIA  (MaTepuanom.
npesocxoaHble [MpooeMoHCTpUpOBaH |ypOBEHb BNaOEHNS MposiBneHsb
CnocobHOCTU XOPOLLWI YPOBEHb mMarepuanom. HeLoCTaTo4HbIE
NPVYMEHSTb 3HaHMA 1 |BnageHus matepuanom. [posiBneHbl HU3Kne cnocobHoCTM
YMEHUS K BbINONHEHUIO |[posiBNEHbI CpefHne  |cnocobHocTH MPUMEHSTb 3HAHUS 1
KOHKPETHbIX 3a4aHWiA.  [cnocobHOCTM NPVYMEHSTb 3HAHMSA U |[YMEHUS K BbINOMHEHNIO

NPUMEHATb 3HAHUSA U [YMEHUS K BbINOMIHEHUIO |KOHKPETHbIX 3a0aHUNA.
YMEHWSA K BbIMONHEHWNIO |KOHKPETHbIX 3a0aHui.
KOHKPEeTHbIX 3a0aHuii.

YCTHbI onpoc |B oTBeTe kayecTBeHHO |(OCHOBHbIE BONPOCHI Tema yacTnyHo Tema He packpbiTa.
packKpbITO coaepXaHme |TeMbl PaCcKpbIThI. packpbiTa. OtBeT cnabo [[MoHsTWiAHbIA annapaTt 3
Tembl. OtBeT xopowo  |CTpykTypa oTBeTa B CTPYKTYPUPOBAH. OCBOEH
CTPYKTYPUPOBAH. Lenom ageksartHa TeMe. [[oHATUiIHBLIA annapaT  |Hey4oBNETBOPUTENBLHO.
MpekpacHo ocBoeH Xopowo 0cBoeH OCBOEH 4aCTUYHO. lMoHnMaHue maTtepuana
NOHATUIAHBIA annapaTt. |MOHATWIAHbIA annapat. ([ToHMMaHue OTAENbHbIX |doparMeHTapHOE MK
MpooemMoHcTpypoBaH  [[pooeMOHCTPUPOBaH  |MONOXEHWIA N3 otcyTcTByeT. HeymeHue
BbICOKMI YPOBEHb XOPOLWMA YPOBEHD mMatepuana no Teme. goopMynupoBaTb CBOU
NMoHMMaHNsa MaTepuana. [noHumaHus Mmatepuana. |Y ooBneTBopuTeNbHOE [MblciK, 0bcyXxaaTtb
[MpeBocxonHoe yMeHne |Xopolwee yMeHune yMeHne ONCKYCCUNOHHbIE
oopMynupoBaTb CBON  |pOpMynMpoBaTh CBOM  [(DOPMyNMpPOBaThL CBOU  [MONOXEHUS.

Mbicnn, obcyxaaTb Mbicnn, obcyxaatb Mbicnn, obcyxaaTtb
INCKYCCUOHHblE INCKYCCUOHHbIE IINCKYCCUOHHbIE
NONOXeEHWS. MONOXEHUS. NONOXeHMS.
3aurteHo He 3auteHo

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Tembl. OTBET XOPOLO
CTPYKTYpUpPOBaH.
MpekpacHo ocBoeH
NOHATUMHbIA annapar.
lMpooeMoHcTprpoBaH
BbICOKMWIA YPOBEHb

CTpykTypa oTBETa B

Lenom agekesartHa Teme.

XopoLo 0cBoOeH
NOHATUNHbIA annapar.
lMponoeMoHcTpmpoBaH
XOPOLWWA YpOBEHb

CTPYKTYPUPOBaAH.
MoHaTWAHBIR annapat
OCBOEH 4aCTMYHO.
[MoHMMaHme oTaeNbHbIX
NONOXEHUA 13
marepwuana no teme.

OCBOEH
HeyOOBNeTBOPUTENBHO.
lMoHuMaHue maTepmana
doparmeHTapHoe unm
oTcyTCTBYeT. HeymeHue
bopmynmpoBaTtb CBOU

dopma Kputepum dran
KOHTpOns OL.eHUBaHUs
OTAnYHO XopoLuo Y nosn. Heyn.
3auer O6yuatowmiics obHapyXun 3HaHne ocHoBHoro  [Ob6yvatowmiics obHapyXun 3Ha4YnTeNbHbIe
y4ebHO-NporpamMMHOro Mmatepuana B obbeme, npobenbl B 3HaHWSAX OCHOBHOTO
HeobxoauMOM ans AanbHenwen y4ebbl 1 y4ebHO-NporpamMMHOro Matepuana, oonycTun
npencTosiwein paboTbl Mo cneunanbHOCTW, NPVHUMNManbHble OWNBKY B BbINONHEHWUN
CNpaBWCs C BbIMONHEHNEM 3a0aHNA, npenycMOTPEHHbIX NPOrpaMmoi 3a8aHnin 1 He
NpeayCcMOTPEHHbIX NPOrpamMMoli AUCLUMMANHBLL.  [cnocobeH NPoOonXUTb 0ByYeHne nunm
NPUCTYNWUTb MO OKOHYaHUN YHMBEPCUTETA K
npogoeccuoHanbHom nesitenbHocTy 6e3
IOMNOSTHUTENBbHBIX 3aHSATUAIA MO COOTBETCTBYHOLIEN
AVCUMNNHE.
CemecTp 2
TekyLLUA KOHTPONb
KoHTponbHas |[paBunbHO BbINONHEHDI |[paBuibHO BbiNONHEHA (3anaHus BbiMOAHEHbI  (3anaHns BbIMOMHEHDI
pabota BCE 3aJaHus. 6onbluas 4acTb 6onee 4eM HaMoNoOBMHY. [MEHEE YeM HaMoNoBUHY.| 1
lMpooemoHCTpUpOBaH  |3agaHuii. MpucytcTaytOT [MpooemoHcTpupoBaH
BbICOKMWIA YPOBEHb MpwucyTtcTeytoT CepbEésHble owmnbKu. HeyOoBNEeTBOPUTENbHBLIA[ 2
BNafeHns MaTepmasnoMm. |He3HaYMTENbHbIE lMpooemoHCTpUpoOBaH |ypOBEHb BNageHns
MposiBneHsbl ownbKu. yOOBNETBOPUTENbHLIA  |[MaTepuanom.
NPeBOCXOAHble [MpooemMoHCTpUpOBaH |ypOBEHb BNageHNs MposBneHsbl
CrnocobHOCTM XOPOLWUA ypOBEHb mMaTtepuanom. HeLoCTaToO4Hble
NPUMEHSATb 3HAHUA 1 [BNageHus matepuanom. |lposBneHbl HU3kue CrnocobHOCTM
YMEHMsI K BbiNoniHeHuo |MposiBneHbl cpegHne  [cnocobHocTm NPUMEHSATD 3HAHNS U
KOHKPETHbIX 3a4aHuii.  [cnocobHOCTM NMPUMEHSATb 3HAHUA U [YMEHWS K BbIMONIHEHWNIO
NPUMEHSATb 3HAHNSA U |YMEHWS K BbIMOMHEHNIO |KOHKPETHBIX 3a4aHuniA.
YMEHWNS K BbIMOMHEHNIO |KOHKPETHbIX 3a4aHuniA.
KOHKPETHbIX 3a0aHWI.
YCTHbI onpoc B oTBeTe kadecTBeHHO [OCHOBHbIE BOMPOCHI Tema 4acTn4HO Tema He packpbiTa.
packpbITO coaepXaHue [TEMbl PpacKpbITbl. packpbita. OTBeT cnabo |[loHATWiHbIA annapaT 3

NMoHUMaHWsa Matepuana. [moHMMaHus MmaTepuana. Y nosneTsopuTenbHoe |Mbiciu, obcyXxaatb
lMpeBocxonHoe ymeHne (Xopollee ymeHme YMeHue ONCKYCCUOHHbIE
doopMynmMpoBaTtb CBOM  ((DOPMyNMPOBaThL CBOM  |(DOPMyNMpoBaTh CBOM  |MONOXEHUS.
Mbicnu, obcyxnatb Mbicnu, obcyxnaTb Mbicnu, obcyxnatb
IVCKYCCUNOHHbIE LNCKYCCUOHHbIE IVCKYCCUOHHblEe
NMONOXEHUS. MONOXEHNS. NMONOXEHUS.
PerncTpaumoHHblit HoMep SAEKTPOHHBIH
Bi) YHUBEPCHTET
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dopma Kputepum dran
KOHTpoOns OLeHMBaHUS
OTAnYHO XopoLuo Y nosn. Heyn.

Ok3ameH O6yuatowwpniics Obyvatowmiics O6yuatolwuiics Obyuatowmiicst
06Hapyxmn 06Hapyxwun nonHoe o6HapyXwun aHaHue 06Hapyxmn
BCECTOPOHHE®, 3HaHne OCHOBHOrO 3HauuUTenbHble nNpobenbl
cucTeMaTnyeckoe 1 y4ebHO-NPOrpaMMHOro  |y4ebHO-NPOrpaMMHOro  |B 3HAHWSX OCHOBHOMO
rny6okoe 3HaHwue maTtepuana, ycnewHo |vatepuana B obbeme, [y4ebHO-NporpamMMHOro
y4ebHO-MPOrpaMMHOro  |BbINONHNN HeobxoaMMOM NS MmaTtepvana, LonycTun
martepuana, yMmeHme npeLyCMOTPEHHbIe nanbHerwen y4ebbl U [MpuHUMNUanbHble
cBOOOHO BBIMOMHSATE  [MpOrpaMMol 3afaHns, |npeacTosiwei paboTel  |oWNOKW B BbINMONHEHWN
3afaHus, YCBOWN OCHOBHYHO no npocdpeccun, npeLyCMOTPEHHbIX
npenycMOTPeHHbIe nuTeparypy, crnpaswuncs ¢ Nporpammoii 3anaHui n
NporpamMoit, yceoun  [pekoMeHOoBaHHyHo BbIMO/IHEHNEM 3aAaHui, [He cnocobeH
OCHOBHYIO NUTEpaTypy 1|nporpamMmori NpenyCMOTPEHHbIX NPOLOMXUTL 0byYeHue
3HaKoM C LMCUWMNIVHBI, NoKasan |NporpamMmoli, 3HakoM € |Mnu NpUCTYNnTb Mo
JOMOIHUTENBHOM crcTeMaTnyeckuii OCHOBHOW NTEPaTypO, [OKOHYaHUN
nuTeparypo, XapakTep 3HaHWM Mo |PEKOMEHL0BAHHON yHMBEpCUTETA K
peKoMeHO0BaHHOM LUCUWMNIHE U nporpammoii NPOgECCMOHANBHOM
nporpammoi cnocobeH K ux OVCUMN/VHBI, AOMNYCTUN |nesTensHoCTn 6e3
OUCUMMN/VHBI, YCBOUA  |CaMOCTOSTENIbHOMY MOrpeLWHOCT B OTBETE [0OMONHUTENbHbIX
B3aMMOCBSI3b OCHOBHbIX [OMONHEHMWIO U Ha 9K3aMeHe v npu 3aHSATUI MO
MOHATUI ANCLMMNNHBI B [0BHOBNEHWIO B XO4€ BbIMOMHEHUN COOTBETCTBYIOLEN
UX 3Ha4YeHUN OJist fLanbHelwen y4ebHOM  |9K3aMeHaLNOHHbIX LUCUMMNIVHE.
nprobpeTtaemoit paboTbl 1 3agaHuii, Ho obnapaet
npogoeccuu, NPosiBUA  [NpodoeccroHanbHON HeobxoaAMMbIMU
TBOpYECKme LesTenbHOCTU. 3HaHVSIMW ANS UX
cnocobHoCTM B yCTpaHeHus non
NMOHUMAHWK, N3NOXEHNU PYKOBOLCTBOM
1 UCMONb30BaHUN npenonaeaTensi.
y4ebHO-NPOrpaMMHOro
martepuana.

6.3 TunoBble KOHTPONbHbIE 3a4aHNUS UK UHble MaTepuarnbl, He06XoaUMble AN OLLEeHKU 3HAHWUIA, YMEHUIA,
HaBbIKOB U (M) onbiTa AeATeNbHOCTU, XapakTepU3yoLuX aTtarnbl oOpMUPOBaHUSA KOMMETEHLUIA B rpouecce
0CBOEHUsi o6pa3oBaTesibHOW NPOrpaMMmbl

Cemectp 1

Tekywuin KOHTpONb

1. KoHTponbHas pabota

Tembl 1,2, 3, 4

KoHTponbHas paboTa €1.

1. ABCD - napannenorpamm. Toukn M n N gendart ctopoHy BC Ha Tpu pasHble YacTu. B cucteme koopamHar ¢ Ha4anom B
Touke N 1 Bektopamu H6asnca e=NA u f=NC HaiiTn: 1) koopauHaTsel Toukn D; 2) koopauHatel Touku O - TOuKK
nepeceyeHuns gmaroHaner napannenorpamma. 2. B tpeyronsHuke ABC Toyka E ? cepeaunHa BC. Meguana AE
npononxeHa o avaroHann AF napannenorpamma ABFC. M3BecTHbl: A(2;-1), E(9;2), B(10;0). CoctaButb ypaBHEHNS
npsimbix: 1) AF, 2) FC, 3) FH, nepnenamkynspHoi AB, 4) 6uccektpucol yrna BCA. 3. Ha npsiMoin x=2+2t, y=t HainT1 To4KN,
Haxogswumecs Ha paccTosHum 5 ot npsimon x+3y-6=0. 4. Hanucatb ypaBHeHue NpsiMOI, MPOXOAAWER Yepes TOHKY
nepeceyeHuns Nnpsambix 2x-5y+3=0 n x+y+7=0 n Touky A(3;-2). 5. JaHbl aBe cuctembl koopauHat Oxy n O'X'y'".
KoopavHatbl X 1 y Npon3BObHON TOYKU OTHOCUTENbHO NEPBOM CUCTEMbI BbIPaXatoTCs Yepes ee KoopanHaThbl
OTHOCUTENIbHO BTOPOI CMCTEMbI MO hopMynam: x=2x'-2y'+3; y=-3x"+y'-1. HaliTn koopanHaTtbl Ha4ana BTOPOV CUCTEMbI U
€[MHNYHbIX BEKTOPOB €€ 0CEN OTHOCUTENBHO NEPBOM CUCTEMbI M KOOPAMHATLI HaYasna nepeor CUCTEMbl OTHOCUTENBHO
BTOPOW CUCTEMBbI.

2. KoHTponbHas pabora

Tembl 5, 6, 7

KoHTponbHas pabota €2.

1. K napabone y2=40x npoBecTu kacatebHyto napannensHo npsMol 4x+4y-7=0. 2. CocTtaBUTb ypaBHeHWEe AnameTpa
annunca x2/25+y2/16=1, conps>xeHHOro xopaam, napannenbHbiM Npamoit x-5y+17=0. 3. CocTaBnTb ypaBHEHME
runep60o/bl, OCY KOTOPO COBNAAAOT C OCAMU KOOPAMHAT, 3HAS, YTO PacCTOsIHUE MeX Ay BeplmnHamu pasHo 30, a
pacctosiHve Mexay dhokycamm pasHo 34. [Mocne 3Toro Yyepes nesbii POKYC NPOBECTU MPsMble, NEPNeHANKYNSPHbIE
acumnrtoTam. 4. Haiitn gnvHy Boicotol BH tpeyronbHmka ABC, roe A(2;-1;8), B(4;3;5), C(4;1;7). 5. LlokasaTb, 4TO
yeTblpexyronbHuk ABCD nnockuii, n, cumtas nanee n3BeCTHbIM, YTO OH BbINyKAbIA, HAnTK ero naowanb. A(-1;0;1),
B(-2;3;2), C(2;-1;2), D(1;-2;1).

3. YcTHbIN onpoc

Tembl 1,2, 3,4,5,7

1. BekTopbl 1 adpdOMHHbIE CUCTEMBI KOOPAMHAT Ha NMAOCKOCTU M B MPOCTPAHCTBE.
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2. CBO6OHbIE BEKTOPSI.

3. JlvHeliHble onepauny Hag BeKTopamm 1 X CBONCTBA.

4. BeKTOpHOE NPOCTPaHCTBO.

5. JlnHenHo 3aBnCUMbIE N IMHENHO HE3aBUCKMbIE CUCTEMbBI BEKTOPOB.

6. Basuc n koopanHaTbl BEKTOpa.

7. JlnHeliHble onepauny B KOOpAMHaTax.

8. NuHeiiHble oTobpaxeHusi. KoMnoanumm nnHenHbIx 0TobpaxeHui.

9. APUHHBIE CUCTEMbI KOOPAMHAT Ha NIOCKOCTU U B MPOCTPAHCTBE.

10. lMpocToe oTHOWEHWE TPEX TOYEK HA MPSAMONA.

11. AdbdpuHHOE nNpocTpaHCcTBO. NnockocTn B adpPMHHOM NPOCTPaHCTBE.

12. CkansipHOe 1 KOCOe NPon3BELEHNS BEKTOPOB.

13. MpoeKkuun BEKTOPOB Ha MAOCKOCTb M NPSIMYI0 Kak NMHERHbIE 0TOBpaXXeHUs.
14. OpToroHanbHas NPOeKUUs BEKTOpa Ha OCb 1 ee CBOMCTBA.

15. CkansipHoe Npon3BeneHNE N ero CBOMCTBA.

16. OpTOHOPMUpPOBaHHbIE Ba3UChI N NMPSMOYTO/bHbIE CUCTEMbI KOOPAMHAT.

17. dopmynbl ANS BIYMCNEHUS CKansipHOro Npon3séeneHns BEKTOPOB, MOAYNS BEKTOPA, Yrna Mexay Bektopamu,
paccTosHMa Mexay To4Ykamu B adpPUHHON 1 NMPAMOYro/ibHOM CUCTEMaxX KoopauHar.
18. EBKNNO0OBO BEKTOPHOE U E€BKIMO0BO adppUHHOE NPOCTPaHCTBA.

19. MNpsaMoyronbHas cuctema KoopamHaT Ha NNOCKOCTU, BEKTOP e(p).

20. Onepauusi NoBopoTa BEKTOPA Ha yron a 1 ee CBONCTBA.

21. Kocoe npounsBeneHne BeKTOPOB 1 ero CBONCTBA.

22. bopMynbl Ans BbIMUCNIEHNS KOCOrO MPOU3BEAEHNS BEKTOPOB B aPPUHHON N NPAMOYrofibHOM CUCTEMax KoopauHar.
23. MNnowanb TpeyronbHuKa.

24. MNpamas nnHUs Ha addPUHHON NAOCKOCTW. Hanpasnsiowmin BeKTop NpsiMoi.
25. PasnunyHble BUAbl ypaBHEHWA NPSAMOIA HA MNOCKOCTH.

26. ObLuee ypaBHeHMe NPsSMOiA. YCNnoBre napanienbHOCT BEKTOPa U NPSIMOIA.
27.B3anmMHoe pacnonoxeHvne AByX TOHEK OTHOCUTENbHO MPSMOWA.

28. BaavMHOe pacnonoxeHue OByx NpsiMbiX.

29. MNy4km NpsAMbIX.

30. MNpsiMasa Ha eBKNMOO0BON NIOCKOCTH.

31. HopmanbHbIi BEKTOP NPSMOWA.

32. YpaBHeHusl NpsIMOl B NPSMOYTONbHOM CUCTEME KOOPOMHAT.

33. HopmanbHoe ypasHeHWe NpsiMON.

34. PaccTosiHMe OT TOYKM 40 NPSMON.

35. Yron mexay npsMbimMu.

36. KpvBble BTOPOro nopsaka, 3afaHHble KAHOHUYECKUMMN YPaBHEHMNSIMUA.

37. OkpyXHOCTb, anaunc, runepbona, napabona. dokanbHble paaunychbi.

38. NapameTpuryeckne ypasHeHuns.

39. SkcueHTpucuTer.

40. OupekTpucbl U NX CBONCTBA.

41. MNMopobue KprBbIX C 0ANHAKOBbLIM 3KCLIEHTPUCUTETOM.

42. [NepeceyeHune KpMBOWA 1 NPSMOIA.

43. nameTp, CONPSXXEHHbIA XOpAaM AaHHOro HanpaeneHus.

44. ConpsixeHHbIe HanpaeBneHus.

45. 'naBHble HanpasneHus.

46. KacatenbHble.

47. NonsipHble ypaBHEHNS KPUBBIX.

48. NpeobpasoBaHns CUCTEM KOOpPAMHAT.

49. Penep n n adpdnHHag cuctema KoopauHat B addonHHOM NPOCTPaHCTBe.
50. MNpeobpazoBaHne adpPUHHON CUCTEMbI KOOPAMHAT.

51. OpueHTtauns adpUHHOro NPOCTPaHCTBA.

52. OpTOHOPMUPOBAHHbIV penep 1 NPSMOYronbHas CMcTeMa KOOpAMHAT B €BKNINA0BOM addhHHOM NpoCcTpaHcTee. 53.
MpeobpazoBaHne NPSIMOYronbHbIX CUCTEM KOOPAMHAT.

54. BekTopHO€E Npon3BefeHre 1 ero CBOMCTBA.

55. Mnowanb TpeyronbHvKa B NPOCTPaHCTBeE.

56. dopMmynbl Ans BbIYUCNIEHNS BEKTOPHOMO NPou3seneHnst B adddOMHHOM 1 NPSIMOYroNbHOM cucteMax koopaunHart. 57.
CmMellaHHOe Npon3BeneHNe BEKTOPOB 1 ero CBOMNCTBA.

58. dopMmynbl 4NS BbIMUCNIEHNS CMELWAHHOrO NPON3BeaeHNS B addPUHHON U NPSIMOYTrONbHOW CUCTEMAaX KOOPAMHAT.
3aver

Bonpochl k 3a4eTy:

Mpumep BuneTa Ha 3ayeTe B popmarte LaTeX.

{\bf 1.} (6+6=12 6ann0B)
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annunc (runepbona unu napabona)
{\bf a)} Onpenenexne. KaHoHN4YeCKoe ypaBHEHME, PUCYHOK, (OOKYCHI.
{\bf b)} OumpekTpuncChl N NX CBONCTBA, KacaTenbHas.

{\bf 2.} (20=4+4+4+4+4)

LaH tpeyronbHk $ABCS ¢ BepwmnHamm

$A(-5:3)$, $B(5;-2)$ n $C(0;3)$.

{\bf @)} Beluucnuts nnowans TpeyronsHuka $ABCS. \quad
{\bf b)} CoctaBnTb ypaBHeHUe BbicoTbl SAMS$ 1

HavTK ee HanpasnsawWWn BekTop. \quad

{\bf ¢)} CocTaButb ypaBHeHue cTopoHbl $BCS. \quad

{\bf d)} HairiTn anuHy Beicotel SAMS. \quad

{\bf e)} CoctaBnTb ypaBHeHNe MeanaHbl $ANS.

{\bf 3.} (4)

Yepes Touky $F(11;3)$ nposecTn npsiMyto napannenbHyto (NeprneHanKynsipHyo)npsMon
\par

\noindent

$5x-9y+13=08%.

{\bf 4.} (4+3)

CkansipHoe npou3sseneHune Bektopos. {\bf a)} OnpeneneHue.

dopmyna ons BbIMUCNEHUS CKaNnsapHOro Npou3seneHns B NPSIMOYronbHOW

cucteme koopamHar. {\bf b)}

Bbluncnutb yron mexay sektopamun ${\of a}=\{3;-4;-5\}$ n ${\bf b}=\{-2;5;-4\}3.

{\bf 5.} (4)

Haritn yron mexay npsmoiMu $17x-2y+3=0$ un

$2x+3y-12=08.

(BapuaHT: HainTu pacctosHue oT Toukn $A(-2;3)$ no npamont $2x+3y-12=0$

{\bf 6.} (3+2+2) {\bf a)} OnpeneneHve cmewaHHoro (BapnaHT: BEKTOPHOro) Npon3seneHns
BEKTOPOB.

Bbluncnutb cMelwaHHoe npounaseneHune sektopos ${\bf a}=\{1;1;2\}$, ${\bf b}=\{2;1;0\}$

n ${\bf c}=\{0;1;2\}$, 3amaHHbIX KOOpAUHATAMM B NPABOIA NPSIMOYrONbHON CUCTEME KOOPAMHAT
(BapwaHT: BbluncnmTb BEKTOPHOE NPOM3BEAEHNE BEKTOPOB

${\bf a}$ n ${\bf b}$).

{\bf b)} Beluncnuts 06bemM napannenenvnena, NOCTPOEHHOro Ha

STUX BEKTOPAX.

(BapwaHT: BbiuucnnTb nnowanb napannenorpamMma, noCTPOEHHOro Ha

atux BekTopax). {\bf c)} Mpasyto nnn nesyto TPoliky 06pasyoT 3TN BEKTOPbI?

CemecTp 2

TeKyLwuin KOHTPONb

1. KoHTponbHas pabora

Tembl 8,9, 12

KoHTponbHas paboTta €3.

1. CocTaBnTb ypaBHEHME KPyroBoro uunmHaopa paguyca 4 ¢ ocbto x=2+t, y=-1+3t, z=-t. 2. Kak pacnonoxeHa npamas I
(x-1):(-2)=(y+2):3=(z-3):3 oTHocUuTenbHo runepbononaa d: x2/2+y2/9-z23=17? 3. a) HaiiTn kakoe-nnb6o adhchuHHOE
npeobpasoBaHne NNockocTu, koTopoe ocb Ox nepeBoamnT B nNpsiMyto 2x-3y-3=0, ocb Oy nepeBoanT B NPsiMyto X+y-4=0 .
b) Haiitn adbgouHHoe npeobpasoBa-Hue, KOTOPOe OOMONHMUTENbHO NepeBoamnT Touky (1;1) B Touky (8;1). 4. a) Kak
pacnonoxeHbl nnockocTu Tt r = {2;1-2}+1{1;1;2}+s{0;1;1} n T: Xx+y-z-5=0 ogHa oTHOCUTENBHO Apyron? b) OnycTnTtb
nepreHankynap n3 Hayana KoopamHar Ha NnocKoCTb T.

2. KoHTponbHags pabora

Tembl 10, 11, 13

KoHTponbHas paboTa €4.

1. Kakas noBepxHOCTb B a0hHHOM NPOCTPAHCTBE 3a4aETCS YPaABHEHMEM X2+y2-22=-17 1306pa3uTtb 3Ty NOBEPXHOCTb
Ha pucyHke. 2. HainTu a) kaHOHMYeckoe ypaBHeHWe 1 b) KaHOHNYECKYI0 CUCTEMY KOOPAMHAT ANsl KPUBOMN
5x2+6xy+5y2-16x-16y-16=0 Ha eBknuooBomn nnockoctu. 3. [lokasatb, 4To ypaBHeHue 3x2+7xy+4y2+5x+2y-6=0 3apaet
runep6ony Ha addMHHON NNockocTu. Hailtn acuMnToTel 3710 runepbonsl. 4. CoctaBnTb (06LWEE) ypaBHEHNE NPSMOA Ha
NPOEKTUBHOW MNOCKOCTU, npoxoasiuen Yyepes Todukn A[1:-1:-3] n B[5:5:1]. 5. B adpdpuHHOM npocTpaHcTBe 3anaHa
MOBEPXHOCTb C ypaBHEHMEM Xy+yz=2X. a) COCTaBMTb ypaBHEHME KacaTeNbHOM MNNOCKOCTU K NOBEPXHOCTM B Touke (1;1;1).
b) Onpenenntb, K KakoMy TMny No adbPMHHON Knaccugmkaumm OTHOCUTCA 3Ta NOBEPXHOCTb. MpuBECTM PUCYHOK.

3. YcTHbIN onpoc

Tewmb 8,9, 10, 11,12, 13

1. MpaMas NMHUS U NNOCKOCTb B NPOCTPAHCTBE.

2. Crnocobbl 3aaaHns NoANpPOCTpaHCTBa B BEKTOPHOM MPOCTPaHCTBE.
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3. MnockocTb B TPEXMEPHOM adddOMHHOM NPOCTPaHCTBE.

4. Hanpasnsiowee NnoanpocTpaHCTBO NAOCKOCTW. YCNoBre napanienbHOCTV BEKTOpa U NNOCKOCTY.
5. PasnuyHble Buabl ypaBHeHW NAOCKOCTU.

6. lNMpamas B TpexMepHOM addPUHHOM MPOCTPAHCTBE.

7. PasnuyHble BUAbl ypaBHEHWI NPSAMOIA.

8. B3aumHoe pacnonoxeHune aByx TO4EK OTHOCUTENIbHO MAOCKOCTH.

9. BaanMHoe pacnonoxeHue AByx nNiocKOCTEN.

10. My4ok nnockocTen.

11. B3aumHoe pacnonoxeHne Tpex ninocKoCTen.

12. CBa3ka nnockoCcTen.

13. BaaumMHoe pacnonoxeHne AByx NPsSMbIX.

14. B3anmHoe pacnonoxeHue npsiMo U NIOCKOCTH.

15. HopmManbHbIin BEKTOP NAOCKOCTM B TPEXMEPHOM EBKIMA0BOM adpPMHHOM NMPOCTPAHCTBE.
16. YpaBHeHUs NIOCKOCTU B MPSAMOYrofibHOM CUCTEME KOOPAMHAT.

17. HopmanbHoe ypaBHeHMe NA0CKOCTU.

18. PaccTosiHue oT TO4KM 00 MNOCKOCTW.

19. lNpsiMas B TpEXMEPHOM €BKNNO0BOM addPUHHOM MPOCTPaHCTBE.

20. HopmanbHoe ypasBHeHWe NpsiMON.

21. PaccTosiHve OT TO4KM A0 NPSIMON.

22. PaccTosiHe Mexay ABYMS CKPELMBAOWMMACS NPSAMbIMUA.

23. O6wmit nepneHanKynsap ABYX CKPELWMBAOWMNXCS NPSMbIX.

24. NoBepxHOCTM BTOPOro nopsiaka B TPEXMEPHOM €BK/IMAOBOM MPOCTPAHCTBE, 3a4aHHble KAHOHNYECKUMN YPaBHEHUSIMUA.
25. MpsmMonuHeliHble 0bpasytolwme 0aHONONOCTHOro runepbononia n runepbonunyeckoro napabononaa.
26. ACMMTOTUYECKME KOHYCbI rnepbononaos.

27. 'MnepnoBepxHOCTb BTOPOro nopsagka B apprHHOM NpocTpaHCTBe.

28. KeagpaTnyHble oopMbl, aCCOLMMPOBAHHbBIE C YPaBHEHNEM FNEepProBEPXHOCTY.

29. A VHHbIE MHBAPWAHTbI YPaBHEHMS MMNEePnoOBEPXHOCTM BTOPOro Nopsaka.

30. NepeceyeHre rMNeproBepxXHOCTH C NPSMON.

31. AcumMnToTUYECKME HanpasneHuns.

32. LlenTp.

33. YpaBHeHue runeprnoBepxHOCTM BTOPOro Nopsaka OTHOCMTENbHO penepa, Havyano KOTOPoro HaxXo0aMTCs B LEHTpe
rMNeproBepPXHOCTMU.

34. InameTtpanbHble rmnepnaiockoCcTu.

35. ConpsixXeHHOCTb HanpaBneHUiA OTHOCUTESNTBHO MMNEePNOBEPXHOCTY BTOPOro NopsaKka.
36. KacaTtenbHas runepnnockocTb.

37. YpaBHeHus kacaTesnbHbIX MNOCKOCTEA C MOBEPXHOCTAM BTOPOro NOPsAKa, 3a4aHHbIM KAHOHWYECKUMUN YPaBHEHNSIMUA.
38. Knaccugukaumsi KpMebIx BTOPOro nopsaka Ha agodMHHOM 1 eBKNUO0BOW NAOCKOCTSX.
39. Knaccudpmkaums nosepxHOCTel BTOPOro nopsiaka B apUHHOM U €BKINO0BOM TPEXMEPHbIX MPOCTPaHCTBAX.
40. MpoekTnBHOE NPOCTPaHCTBO.

41. TpoekTMBHbLIN penep.

42. Mpsamble, NIOCKOCTU M rMNEeproBEPXHOCTN MPOEKTUBHOIO NPOCTPaHCTBA.

43. 'pynna npoeKT1BHbIX NpeobpasoBaHuii.

44. OgHOpoOHbIE KOOPAUHATHI.

45. MpoekTrBHas Knaccugukauns KpUBbIX U NOBEPXHOCTEN BTOPOro nopsaka.

Ok3ameH

Bonpochbl k ak3ameny:

BOMPOCbI K 9K3AMEHY (cemecTp 2) B chopmarte LaTeX.

1. NpocTtpaHcTBo $VA*_N$ NMHENHBIX OYHKLMIA HA BEKTOPHOM NPOCTPaHCTBE

$V_n$. ConpsixeHHblit 6a3uc B $V*_n$.

\par

2.

AHHynsTop nognpocTtpaHcTea $L_misubset V_n$. Cnocobel 3apaHns

noanpoctpaHcTea $L_misubset V_n$.

\par

3. AdpdomHHoe npocTpaHcTeo ${\cal A}_n$. Penep,

KoopAMHaTbl TOYEK N BEKTOPOB.

\par

4.

MnockocTb B TpexMepHoM adhcpomHHOM npocTpaHcTee ${\cal A}_3$.

Hanpasnstowee noanpocTpaHCTBO MNOCKOCTU. YCNOBUS napannefibHoCTy

BEKTOpa U NNOCcKOCTHU.
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\par

5.

YpaBHeHus nnockocTtu B ${\cal A}_3$.

\par

6.

YpaBHeHWS NPSMOiA NMHUW B TPEXMEPHOM adpdomHHOM npocTpaHcTee ${\cal A}_3$.
MpocToe OTHOLWEHWE TPEX ToYeK Ha NPSIMOIA.

\par

7. B3avMHOe pacnonoxeHue AByX TOYEK OTHOCUTENBHO MNOCKOCTM B
${\cal A} 3$%.

\par

8. BaanMHoe pacnonoxenue oeyx nnockocter ${\cal A}_3$.
My4ok nnockocTen.

\par

9.

BsaumHoe pacnonoxeHue Tpex nnockoctein B ${\cal A}_3$.
CBsi3ka NnocKoCTeN.

\par

10.

BsaumHoe pacnonoxeHue asyx npamoix B ${\cal A}_3$.

\par

11.

BsaumHoe pacrnonoxeHue npsmoii n nnockoctn ${\cal A}_3$.
\par

12.

EBknunoso BekTopHoe npocTpaHcTeo $E_n$.

OcHoBHas cpopma eBknngosa npoctpaHcTea $E_n$.
CkansipHoe nponaBeneHne BekTopos. Moaynb BekTopa.

\par

13.

ConpsixeHHoe npocTtpaHcTeo $EA*_n$.

KaHoHuueckunit nsomopcpuam $E_n$ n $EA*_n$.

\par

14. OpToroHanbHoe nononHeHne $L\perp_m$ noonpoctpaHcTea
$L_m\subset E_n$. $E_n=L_m\oplus L_m™\perp$.

\par

15.

Esknuposo adpdomHHoe npocTpaHcTeo ${\cal E} n$.

\par

16.

YpaBHeHNS NIOCKOCTA B MPSAMOYTONbHOM

cucTeme KoopamHaT. HopManbHoe ypaBHEHWE NIOCKOCTH.
PaccTosHue 0T TOYKM 00 NAOCKOCTH.

\par

17.

MNpswvas B ${\cal E}_3$. HopmanbHoe ypaBHeHNe NPSMOIA.
PaccTosiHue 0T TO4YKM [0 NPSIMOIA.

MNepneHankynsp, ONyWeHHbIA N3 TOYKK Ha

npsiMyto.

\par

18.

Yrnbl Mexay nnockoCTSMU, NPSMbIMA, MPSIMOIA 1 NNOCKOCTbIO.
\par

19.

PaccTosiHue mexay AByMsi napaniefibHbiMu npsiMbiMu. PaccTosiHue
MeXy OBYMs CKpelmBarowmmMmcs npsambiMy. O61wmin nepreHankynsp asyx
CKPELLMBAIOLLMXCS NPSAMbIX.

\par

20.

MoanpocTpaHcTea ($m$-nnockoctn) acodpmHHoro npoctpaHctea ${\cal A}_n$.
"eomeTpuyeckas
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NHTEepnpeTauns CUCTEM JIMHEWNHbIX YPaBHEHUI.

\par

21.

B3avnMHoe pacnonoxeHve

nnockocTei (Mpom3BonbHbIx paamepHocTteit) B ${\cal A}_n$.

\par

22. AdbchrHHbIE 0TOBpaxeHus. YpaBHeHWs adodoUHHbBIX 0TOBPaKEHWIA.
N3omMopcmam adpprHHbIX NPOCTPAHCTB.

\par

23.

Mpynna adpdomHHbIX NpeobpazoBaHmnii adpOUHHOro NPOCTPAHCTBRA.
MNpocToe oTHOWEHME TPeX TOYEK Ha NPSMOIA --- UHBAPWAHT rpynnbl adPUHHBIX
npeobpas3oBaHuii.

\par

24.

Komnnekcudprkaums sewecTBeHHbIX BEKTOPHbIX U atpdOMHHBIX NPOCTPAHCTB.
\par

25. NopnpocTpaHcTBa eBKNNO0BA BEKTOPHOrO NPOCTPAHCTBA.
N3oMophr3M eBKINO0BbIX BEKTOPHbIX MPOCTPAHCTB.

\par

26. MaTpuua 0CHOBHOWM (POPMbl €BKNIMO0BA NPOCTPAHCTBA B MPON3BONIbHOM
1 OPTOHOPMMPOBAHHOM periepax 1 ee npecbpasoBaHue.
OnpepenuTenb MaTpuLbl OCHOBHOM hOPMbI.

\par

27. HepaBeHcTBO Kown-byHsSIKOBCKOr0. Yron Mexay BeKTopamu.

\par

28.

PaccTtosiHue mexay To4kamm B €BKINO0BOM adpprHHOM NPOCTPaHCTBE.
HepaBeHCTBO TpeyronbHuka.

\par

29. V3oMopgon3m eBKNINA0BbLIX addPUHHBIX MPOCTPaHCTB. 30MOPGOHOCTb
€BKNO0BbIX apPUHHbBIX NPOCTPAHCTB OLHON PasMepHOCTU.

\par

30.

"pynna aBmXeHWn eBkNnaosa agodUHHOIO NPOCTPaHCTBA. Y paBHEHNS ABVXEHUS
B NPSIMOYrONbHON CUCTEME KOOPAMHAT.

\par

31.

®dopma obbema B eBKInOoBoM npoctpaHcTee $E_n$ n ee ceoiicTea.
\par

32.

PaccTosaHue ot Toukn oo $m$-nnockoctn B ${\cal E}_n$.

\par

33.

YpaBHeHue rmnepnnockocTy B €BKINA0BOM NPOCTPAHCTBE.
PaccTosiHue oT TOYKM 4O rMnepniocKOCTU.

\par

34.

PaccTosiHue oT TO4KM 00 NPSMOIA.

PaccTosiHue oT TO4kM 00 OBYMEPHOM NIOCKOCTHU.

\par

35.

OprtoroHanbHas

npoekuus BekTopa Ha noanpocTpaHcteo B $E_n$.

\par

36.

AHanor BeKTOpHOro npoussenexHus B $E_n$.

\par

37.

MNoBepxHOCTM BTOPOro Nopsaka B TPEXMEPHOM €BK/IMA0BOM NPOCTPAHCTBE,
3a[laHHble KAHOHNYECKUMU YpaBHEHUSIMU.
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\par

38.

MpsiMonuHeiHble obpasytolme NMHeRYaTbIX MOBEPXHOCTEN
(omHononocTHoro runepbononna v runepbonuyeckoro napabononaa).
ACUMMTOTMYECKMNE KOHYChI rMnep6ononaoB.

\par

39. 'MnepnoBepxHOCTb BTOPOro nopsaka B adogMHHOM NPOCTPaHCTBE
${\cal A} n$.

MpeobpasoBaHne KO3INPULIMEHTOB YPaABHEHWS TMNEPrOBEPXHOCTY BTOPOro
nopsgka npu 3ameHe penepa. KsagpaTtnyHbie oopMbl, aCCOLMNPOBAHHBIE C
YypPaBHEHNEM TNEPMNOBEPXHOCTM.

\par

40.

A DUHHBIE NHBAPUAHTbI YPaBHEHNS

rMNepPnoBEPXHOCTI BTOPOro nopsaka.

\par

41.

MNepeceyeHne rmnepnoBepxHOCTM BTOPOro NOpsaka ¢ NpsiMoiA.
ACMMTOTUYECKME HaNPaBneHUs rMNepnoBepPXHOCTM BTOPOro nopsaka.
\par

42. LleHTp runepnoBepxHOCTM BTOPOro nopsaka.

LleHTpanbHble runepnoBepxHOCTM BTOPOro Nopsaka.

43. OnameTpanbHble rmnepnnockocti. ConpsaxXeHHOCTb HanpaBneHui
OTHOCUTESIbHO MMMNePNOBEPXHOCTM BTOPOro Nopsaka.

\par

44. KacatenbHas runepnnocKoCTb rMneprnoBepxHOCTM BTOPOro nopsaka.
\par

45. Knaccugoukaums runeprnoBepxHOCTEN BTOPOro nopsaka B adhpuHHOM
npocTpaHCcTBe.

\par

46. Knaccmgoukaums runeprnoBepxHOCTENn BTOPOro nopsaka B €BKIMA40BOM
adgopVHHOM NPOCTPaHCTBE.

\par

47. NpoekTnBHOE NPOCTPaHCTBO. [1poekTnBHbIN penep. Mpambie,
$m$-nnockocTn B NPOEKTMBHOM NMPOCTPAHCTBE.

\par

M'MNepnoBepxHOCTM BTOPOro Nopsaka B MPOEKTUBHOM NPOCTPaHCTBE.
\par

48.

"pynna npoeKT1BHbIX NPeobpasoBaHmii.

Ob6paseL sk3ameHaLMOHHOro buneta B cpopmate LaTeX

Buner 1

{\bf 1.} (6 6annos)

a) Komnnekcmopukaums adpprHHOro npocTpaHcTea.

{\bf 2.} (4)

Kakas nosepxHocTtb B ${\bf R}*3$ 3apaeTtcs ypaBHeHUEM
$xr2+2x-y=0%\,?

Cnoenatb pUCyHOK.

{\bf 3.} (3+4+3)

a) LleHTpanbHble runeprnoBepxHOCTV BTOPOro nopsiaka.

b) SBnsetcs nn kpreas

$\Phi:\\,12x"2-8xy+y2+2y-4x-15=0% ueHTpanbHo? Ecnu aoa, To HANTU LEHTP.
c) Asnstotca nn HanpasneHns ${\bf a}=\{4;3\}$ n ${\bf b}=\{2;-7\}$
COMPSXEHHbIMU OTHOCUTENBHO $\Phi$\,?

{\bf 4.} (2+2)

gdsnstotca nu kpueble $4x"2+2y"2-3=0%\, n $2x"2+4y"2-5=0$

a) eBK/IMO0BO 3KBUBANEHTHBIMU? b) adhOUHHO SKBMBANEHTHLIMUA?

{\bf 5.} (3)

Kak pacnonoxeHbl nnockoctut ${\bf r}=\{2;1;-2\}+ tA1\{1;1;2\}+t"2\{0;1;1\}$
n $xM +x2-x"3-5=0$ ogHa OTHOCUTENBHO APYroin?
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{\bf 8.} (2+3+2)

{\bf @)} M'mnep6ononabl B ${\cal A}_3%$ un ${\cal E}_3$.
Mnepbonon bl BpaleHns. PUCyHKN.

{\bf b)} HaitTn npsimonnHeiiHble obpasytowime,

npoxonswme Yyepes Touky $(2;-6;6)$,

n {\bf c)} acuMNTOTMYECKUIA KOHYC

runepbonouaa

$\frac{x"2}{1}+\frac{y*2}{6}-\frac{z"2}{4}=18.

{\bf 7.} (2+3)

a) Haittn yron mexay nnockocTtbto $\pi\\,x+3y-2z+12=0%

n npsimoit ${\bf r}=\{1;2;-1\}+ t"1\{2;-1;3\}$.

\par

\noindent

b) N3 Toukm $A(-3;2;1)$ onycTnTb nepneHankynsp Ha $\pi\,.
{\bf 8.} (3+3)

YpaBHeHns adpgUHHBIX OBUXEHWUI HA NMIOCKOCTM.

Haiitu kakoe-Hnbynb adoprHHOE OBUXEHUE, NepeBoasiuee npsmyto $x+y=0$ B npsmyto
$x-y+2=0$.

6.4 MeToaunyeckue matepuanbl, onpeaensiioLLme npoLuenypbl OLLeHNBaHUSI 3HaHUN, YMEHUIA, HAaBbIKOB 1 (UNK)
onbiTa AesiTe/IbHOCTU, XapaKTepu3yLLMX aTanbl POPMUMPOBaHUS KOMMNETEHLMN

B K®dY pelictByeT 6anibHO-pERTUHIOBAS CUCTEMA OLEHKW 3HaHWUIA obydatowmxcsi. CyMMapHo no ancumnnnHe (Moaynio)
MOXHO nony4nts Makcumym 100 6annos 3a ceMecTp, U3 HUX Tekywas paboTa oueHneaeTcs B 50 6annos, nToroeas
goopma KoHTpons - B 50 6annos.

Insa 3ayéra:

56 6annos 1 bonee - "3a4TeHo".

55 6annos 1 MeHee - "He 3a4TeHo".

Lnsa ak3ameHa:

86 6annos 1 bonee - "0TNMYHO".

71-85 6annos. - "xopouwo".

56-70 6anno. - "yooBneTBOPUTENbHO".

55 6annoB n MeHee - "HeyLOBNETBOPUTENBHO".

dopma Mpouenypa oueHUBaHUS 3HaHUN, YMEHUN, HaBbIKOB U (UK) onbiTa drtan | KonnyectBo
KOHTpOns LesATeNbHOCTU, XapaKTepU3yoLLLMX 3Tanbl OpPMUPOBAHNA KOMNETEHLUNA 6annos
Cemectp 1

TeKyL i KOHTPONb

KoHTponbHasi |KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTebl. Obyyatowmecs
pabota rony4yatoT 3a4aHusl Ans NPOBEPKUN YCBOEHNS NpoilaeHHoro matepuana. Pabota 1 20 20
BbINOJIHAETCS B MMCbMEHHOM BUAe 1 caaétcs npenonasatento. OueHnBaroTCs
BnageHve matepuasnom rno Teme paboTbl, aHaNUTMYEeCckue cnocobHoCcTW, BnageHne| 2
MeToaaMU, YMEHWNS U HaBblkW, HE0BXoOMMbIE AN BbINOMHEHUS 3a0aHUIA.

YCTHbIA onpoc |YCTHbIV ONpOC NPOBOAMTCS HAa NPaKTUYECKMX 3aHsATusAX. Obyyatowmecs
BbICTYNaloT C Aoknanamu, COOBWEHNAMN, AOMONHEHNSIMU, YHACTBYIOT B 3 10
OMCKycCcuUW, 0TBEYatoT Ha BONpockl npenogasaTtens. OueHnBaeTcs ypoBeHb
LOMallHel NoAroTOBKM MO TeME, CMOCOBHOCTb CUCTEMHO U IOMMYHO U3naratb
MaTtepuvan, aHanM3nposaTtb, POPMyNMpPoBaTb COBCTBEHHYIO MNO3MLMIO, OTBEYATb
Ha AOMONHUTENbHbIE BOMPOCHI.

3auer 3a4éT HaueneH Ha KOMMIEKCHYHO NPOBEPKY OCBOEHUS ONCLMUMINHGI. 50
Ob6yuatowmitica nony4aeT Bonpoc (Bonpockl) nnmbo 3anaHue (3afaHuns) n Bpems Ha
noaroToBky. 3a4éT NPOBOAUTCS B YCTHOM, MMCbMEHHOM NN KOMMNBIOTEPHO
gopme. OueHrBaeTCs BNafeHMe MateprasnoMm, ero CUCTEMHOE OCBOEHME,
CNOCOBHOCTb MPUMEHSITb HYXXHble 3HaHMSI, HABbIKU U YMEHWS Mpu aHanuae
NPOBNEMHBIX CUTYaLUIA N PELLEHNN NPAKTUYECKNX 3a0aHWiA.

CemecTp 2
TekyLLUA KOHTPONb
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dopma Mpouenypa oueHUBaHUS 3HAaHUN, YMEHUN, HaBbIKOB U (WK) onbiTa drtan | Konnyectso
KOHTpONS LesTeNbHOCTU, XapaKTepu3yoLLux atanbl opMUpOBaHNSA KOMMNETEHLUN 6annos
KoHTponbHass |[KoHTponbHas paboTa NpoBOAUTCS B Yackl ayanTopHoi paboTel. Obydatowmecs
pabota rony4yatoT 3a4aHusl Ons NPOBEPKUN YCBOEGHNS NpoiaeHHoro matepuana. Pabota 1 20 20

BbIMNOMHSAETCSA B NMMCbMEHHOM BUAE W coaétcs npenogaesaresto. OueHuBatoTtcs
BnaneHne matepuanom rno teme pa6OTbI, aHanuTuyeckne cnocobHocTu, BnageHue| 2
MeTodaMn, yMeHnAa N HaBblKW, HeobxoOUMble O/15 BbIMONHEHUS 3aaHWA.

YCTHbIA ONPOC |YCTHBIA ONPOC NPOBOAMNTCS HAa NPAKTUYECKMX 3aHATUAX. Obyyarowmecs
BbICTYNatoT C fOKNaaaMun, COoBLEHUSIMA, LOMONHEHNSMU, Y4acTBYOT B 3 10
OMCKyCcCUW, 0TBEYatoT Ha BOMNpOCkl npenogasatens. OueHnBaeTcs ypoBeHb
JloMallHel NOAroTOBKM MO TEME, CMOCOOHOCTb CUCTEMHO U NOTMYHO M3naratb
Marepuan, aHann3npoBaTb, OPMYNMPOBaTb COOCTBEHHYIO MO3NLIMIO, OTBEYATb
Ha 4OMONHUTENbHbIE BOMPOCHI.

dk3ameH 9K3aMeH HaueneH Ha KOMMNEKCHY0 NPOBEpPKY OCBOEHMS AUCUMMNIVHBI. DK3aMeH 50
MPOBOAUTCS B YCTHOM UM NUCbMEHHON doopMe no BuneTtam, B KOTOPbIX
copepxarcsi Bonpockl (3anaHns) no BceM Temam kypca. Obyyatowemycs naércs
BpeMs Ha noarotosky. OLeHVBaeTcs BnafeHue Matepuanom, ero CUCTeMHoe
0CBOEHUE, CNOCOBHOCTb NMPUMEHSITb HYXXHbIE 3HAHWSI, HABLIKW 1 YMEHUS Npu
aHannse NpobneMHbIX CUTyaunii U peleH NPakTUYecKnx 3aaaHuni.

7. MepeuyeHb OCHOBHOW U AONONMHUTENbHON Yue6HON nuTeparTypbl, HEO6XOAUMOM A4Sl OCBOEHUS AUCLIIINHBI
(momyns)
7.1 OcHoBHas nuTeparypa:

1. AnekcaHgpog, I1.C. Kypc aHanmTnyeckoin reometpum n nuHeiHo anrebpsl./ MN.C.AnekcaHnpos. - Cl16.:J1aHb, 2009. -
512 c. // http://e.lanbook.com/books/element.php?pl1_id=493

2. WypbiruH, B.B. AHanntnyeckas reometpus. Yactb 3. MHOromepHble npocTpaHcTea. [ MnepnoBepxHOCTM BTOPOro
nopsaka. / B.B. WypbirnH, B.B. WypbirnH (Mn). -

KasaHb: KdY, 2014. - 160 c.//http://kpfu.ru/portal/docs/F256616074/Shurygin._.Analiticheskaya.geometriya.lll.pdf

3. Llybepbunnep, O.H.. 3apaun n ynpaxHeHus no aHanutuieckoin reometpun / O. H. Llybepbunnep. ManaHue 34-e,
CTEepeoTUnHoe.

CaHkT-lMetepbypr [u op.]: JlaHb, 2009. - 336 c. // http://e.lanbook.com/books/element.php?pl1_id=430

4. WypbiruH, B.B. AHannTnyeckas reomeTtpust [TeKCT: aNEeKTPOHHbIA pecypc] : yiebHoe nocobue K Kypcy 'AHannTnyeckas
reometpung’ / WypbirnH B. B. ; KasaH. roc. yH-T . -

(KasaHb : KasaHckuin chenepanbHbii yHuBepcuteT, 2014) . Y. 2: AHanuTuyeckas reomeTpus npocTtpaHcTea // B. B.
WypbirnH. - KasaH. doenep. yH-T .

OnekTpoHHble faHHble (1 pain: 1,63 M6) . - (KasaHb : KazaHckuin chenepanbHblii yHuBepcuteT, 2014) .
//https://kpfu.ru/portal/docs/F_697233423/Shurygin._.Analiticheskaya.geometriya.ll.pdf

7.2. lononHUTeNbHasa nuteparypa:

1. Jlekumm no nuHeliHoi anrebpe 1 aHanuTn4eckol reomeTpumn [TeKCT: aNeKTPOHHbIA pecypc] : yuebHoe nocobue / E. M.
Kapuesckuin, M. M. Kapuesckuii ; KasaH. chegep. yH-T .- (KasaHb : KasaHckuii oenepanbHbii yHusepeuteT, 2014) . -
URL: http://lioweb.kpfu.ru/ebooks/publicat/978-5-00019-193-4.pdf

2. Urynecman K.B. 3apauun no aHanutnyeckor reometpun. Yactsb I. - KasaHb, KI'Y, 2003. - 64 c.

3. UrynecmaH, KoHctaHTH BopurcoBuy. 3ataym no aHannuTU4ecko reometTpum : yyebHoe nocobue K Kypcy
AHanutuyeckas reometpus / K.b6. UrynecmaH ; KasaH. roc. yH-T . - KasaHb: KI'Y, 2003.

-4.2.-2008. - 58 c.

4. NrypecmaH, KoHctaHTnH BopurcoBuny (kaHa. ¢oma.-mart. Hayk ; 1974 -) .3apauv no aHanMTnyeckon reometpmm [TekcT:
9NEeKTPOHHBI pecypc] : yuebHoe nocobue k kypcy 'AHanutudeckast reometpus' / Urynecman K. B. ; KasaH. roc. yH-T . -
(KasaHb : KasaHckui rocynapctseHHbln yHueepeuteT, 2007) . Y. 2 [TekcT: anekTpoHHbIN pecypc] - (KasaHb : KasaHckuit
goenepanbHbi yHuBepcuteT, 2007) . OpurnHan konuu: Y. 2 . - 2008 . - 58 c.

URL:http:/libweb.kpfu.ru/ebooks/05-IMM/05_34 2007_000038.pdf.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNINHBI (MOAYIIS)

AHanutnyeckas reomeTpusi: yuebHoe nocobme k kypcey - http://vufind.kpfu.ru/opac/Collection/RU05CLSLOSCEOR05C521
AHanutnyeckas reomeTpus: y4uebHoe nocobue Kk kypcy - http://vufind.kpfu.ru/opac/Collection/RU05CLSLO5CEOR05C522
3agayn 1 ynpaxHeHus no aHanuTmnyeckon reometpun - http://e.lanbook.com/books/element.php?pl1_id=430

3azaum No aHanUTUYeCKol reoMeTpun: yiebHoe nocobue kK Kypcy AHanuTnyeckas reomeTpus -
http://vufind.kpfu.ru/opac/Collection/RU05CLSLO5CEOR05C1633
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Kypc aHanmTuyeckol reomeTpumn 1 nuHeriHo anrebpel - hitp://e.lanbook.com/books/element.php?pl1_id=493

9. MeToguyeckue ykasaHus pisi 06yyaroLLLUXCA MO OCBOEHUIO AUCLUNIUHBI (MOAYNS)
Bupg pa6or MeTtoauueckue peKkoMeHpaLum

nekumm B xo4e NeKUMOHHBIX 3aHATWI cneayeT BECTV KOHCMEKTUPOBAHUE N3N1araemMoro
y4ebHoro matepvana, y4uTbiBas UCMOMb3yeMble NPEnonaBaTeNeM N1eKTPOHHbIE
pecypchbl, 0TMeYast Mecta, KoTopble Tpebytowue AONONHUTENbHOW CAMOCTOSTENbHO
npopaboTky MO METOAMYECKUM NOCOOUSIM 1 PEKOMEHJ0BaHHbIM y4ebHukaM. Cneayet
oTMeuatb pasgensl, Tpebytowmne AONONHUTENbHOMO NPOSICHEHUS, ANS KOHCYNbTALUMN Y
npenogaeartens. K kaxaon nekumm Heo6xoanmMo NoOBTOPSTb MaTepUal, N3NoXeHHbIi
npenogaeatenem Ha Npeabloywux NeKumsx.

npakTu4eckmne 3aHATuS Mpy NOAroToBKE K NPaKTUYECKOMY 3aHATUIO CnedyeT OCBEXMUTb B MaMAaTu
TEeopeTMYECKMIN Matepman, N3N0XEHHbIV npenofaearenemM Ha nekumsx, OTHOCAWMNCS
K N3y4yaeMoi Ha 3aHATUN Teme. Bo BpeMs NpakTu4eckoro 3aHaTus cnegyet oTMedatb
nanaraemble npenogasarenem MeToabl N NpueMbl peleHns 3anad, a npu
CaMOCTOATENbHOM pelleHnn 3a4ay 13 OoMallHero 3agaHns cnepyet no Kax.oom He
pelleHHol 3aaaye NOAroTOBUTL BONPOCHI K Npenoaaeartento ans pasbopa Ha
ayaTOPHOM 3aHATUN.

camocTosTenbHas pabota | CamoctosTenbHas paboTa CTyoeHTa Nno OCBOEHUIO TEOPETMYECKOro MaTepuana
COCTOWT U3 M3y4eHUs 0bsa3aTenbHOro Mateprana, U3NoXeHHOro Ha NeKLMsiX, 1
LLOMOMTHUTENBHOTO N3Y4YeHUst MaTeprana no PeKoOMeHLoBaHHON y4ebHon nuTepatype
Ins yrny6neHHoro yCBoeHns npeaMeTa v MoHUMaHus, rae U Kak NnpoiaeHHbINA
MaTtepuan MoxeT npumeHaTbes. Mpy peweHnn 3aaay 3 oMallHero 3afaHus cnegyert
pas3obpatb cnocobbl pelweHns TMMNoBbIX 3anad, pa3obpaHHble Ha ayAMTOPHOM
3aHsTUK. Mpy NOAroToBKE K KOHTPO/bHON paboTe cnenyeT NOBTOPWUTb BECh MaTepuman,
OTHOCSILLMIACS K TEMaM KOHTPOJIbHOM paboThl, PyKOBOACTBYSICb KOHKPETHBIMM
yKasaHusMu npenonasaTensi.

KOHTponbHas pabota Mo pesynbTatam KOHTPONbHbIX PaboT NpU NPaBWUIbHOM PELIEHNN BCEX BXOASALWMX B
KOHTPONbHbIEe 3aAaHns 3a8ay CTyaeHT MoxXeT HabpaTtb 40 6annos. HenonHoe
peleHre 3a8a4m Unn peleHne 3atayn, cogepxatee ownbkm, OLEHMBAETCS MEHBLWNM
uucnom 6annos. [ins npeaMeTHOW NOArOTOBKM K KOHTPO/bHOI paboTe CTyaeHTam
3apaHee coobwatoTcs TUMbl 3a4a4, BXoaawmx B 6unetol. ObpasLibl KOHTPOMbHbIX
3ajaHnin NnpuseneHsbl B pasaene 6.3

YCTHBIA Onpoc Llenbto ycTHOro onpoca sIBASIeTCS BbIICHEHUE YPOBHSI YCBOEHNS CTyLEHTaMu
OCHOBHBIX MOHATUIA, N3y4aeMbix B Kypce. [MoAroToBka K yCTHOMY OMpOCy 3aknoyaercs
B MOBTOPEHWM CTyAEHTaMU ONpeLeneHNin OCHOBHbIX MOHATUIA U (POPMYIMPOBOK
OCHOBHbIX TEOPEM MO KOHCMEKTAM NeKLIMA U peKOMeHoBaHHoN nutepatype. o
pe3ynbTaTam yCTHOro onpoca CTyAeHTbl MoryT Habpatb 0o 10 6annos us 50,
OTBELEHHbIX HA NPaKTUYECKNE 3aHSATUS.

3aver 3ayeT NpoBoAMTCS B MMCbMEHHOW chopme. Bunet conepXxuT wecTb 3agaHnii, cpeou
KOTOPbIX €CTb TEOPETMYECKME BONPOCHI N3 NPOrpammel Kypca v 3agadu. bannbl 3a
Kax[oe 3afaHue ykasaHbl B 6unete. HenonHolli 0TBET, YaCTMYHOE PELleHne 3a8aun 1
peleHne 3apayn, cogepxallee ownbky, OLEHNBAOTCS MEHBLIMM YCIOM 6annos.
3aueT cUMTaeTCs CAaHHbIM, ECNM NMPU OTBETE HA 3a4eTHbI BuneT HabpaHo He MeHee
28 6annos. MNpu npocTaHoBKe OLEHKM Ynicno 6annos, HabpaHHbIX Ha 3ayeTe,
CYMMUpPYeTCS C Ymcnom 6annos, HabpaHHbIX Ha NPaKTUYECKMX 3aHATUSX. 3a4ETHbINA
6vneT cooepXmT BONPOCHI 1 3a4a4uM U3 BCeX pasnenos nporpammsl. MNpy noarotoske
g 3a4eTy crieayeT OPUEHTNPOBATLCS HA NPUBEAEHHDIN B M. 6.3 obpaseL, 3a4eTHOro
nneta.

3K3aMeH Ok3amMeH NpoBOANTCS B MUCbMEHHON chopMe. IK3aMeHaLIMOHHbIA 6rneT coaepxmT
BOCEMb 3aAaHuii, CpeLiM KOTOPbIX ECTb TEOPETMHECKME BOMPOCHI U3 NPOrpaMMbl Kypca
1 3anayn. bannel 3a kaxpoe 3anaHve ykasaHbl B 6uneTe. HenonHbiii oTBeT,
4acTUYHOE pELIEHNe 3aAauu 1 pelleHre 3a4aqu, coaepxallee owmbku, oLeHUBaOTCS
MEHbLWKM Yncnom 6annoB. SK3aMeH CYMTAETCS CAAHHbIM, ECNU NPU OTBETE Ha
3K3aMeHaLMOHHbI 6unet HabpaHo He MeHee 28 Hannos.. MNpy NPOCTAHOBKE OLEHKN
yucno 6annoB, HabpaHHbIX Ha 3K3aMeHe, CYMMUPYETCS C YiCnoM 6annoB, HabpaHHbIX
Ha NPaKTUYECKUX 3aHATUSX. DK3aMEHALIMOHHbIA BUNeT conepXmT BONPOCh! 1 3a4a4u
13 BCex pasnenos nporpammel. Mpy NoaroToBKe K 3K3ameHy cnenyet
OPUEHTUPOBATLCS HA NMPUBEAEHHDIN B M. 6.3 06paseL, ak3aMmeHaLuoHHoro buneta.
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10. NMepeyeHb MHCGOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YEMbIX NMPU OCYLLECTBIIEHUN 06pa30BaTe/IbHOro
npouecca no gucuuniavHe (Moayno), BKalouYas nepeyeHb NporpaMMHOro obecneyeHnst U MHGOOPMaLLMOHHDBIX
CnpaBOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

OcBoeHve gucunnanHbl "AHanuTnyeckas reoMmetTpus” npegnonaraeTt UCNonb3oBaHne cnemytowero NporpaMmMHOro
obecneyeHns 1 MHPOPMALIMOHHO-CNPABOYHBIX CUCTEM:

Bpaysep Google Chrome
Adobe Reader XI

YyebHo-meToamYeckas nutepatypa ons LaHHOW OUCLMMNAUHBI IMEETCS B HANNYMU B SNEKTPOHHO-BMBNNOTEYHON crncTeme
"ZNANIUM.COM", pocTyn k KoTopoii npenoctasneH obyyatowmmes. 36C "ZNANIUM.COM" comepxut npon3seneHns
KPYMHENWMX POCCUNCKUX YHEHBIX, PYKOBOAUTENEN roCy0apCTBEHHbIX OpPraHoB, npenogasareneiil BeayLmx By30B CTPaHbl,
BbICOKOKBANMPULMPOBAHHbIX CNEeLManMcToB B pasnnyHbix cgpepax busHeca. PoHn 6nbamotekn cpopMUpPoBaH C y4eToM
BCEX M3MEHEeHU 0bpa3oBaTe/bHbIX CTaHOAPTOB U BKNHOHYAET y4ebHMKN, y4ebHble nocobus, yiebHo-MeToanyeckme
KOMMNeKChbl, MOHOrpadouun, astTopedeparbl, AuccepTauunm, SHLMKIONEeLMMN, CIOBapW U CNPaBOYHNKN,
3aKoHOAATENbHO-HOPMATMBHbIE AOKYMEHTI, CneunanbHbie Nepuoanyeckme n3aaHns n N3aaHus, Bbinyckaemblie
nsnarenbcTeamm By3oB. B HacToswee Bpems 95C ZNANIUM.COM cooTBeTcTBYET BCeM TpeboBaHUAM dhenepanbHblX
rocynapcTBeHHbIX 06pa3oBaTenbHbIX CTaHAapToB Bbicwero obpasoBaHus (PFOC BO) HOBOro nokoneHus.

Y4yebHo-MeToanyeckas nutepatypa ans AaHHOW ONCUMMNINHBI UIMEETCS B HANM4MmM B 3N1IeKTPOHHO-6MONNOTEYHO cucTeMe
MapnaTenbcTea "flaHb" , mocTyn K KoTopol npenoctaeneH obydatowmmes. 96C NapaTtenbcTea "/laHb" BknoyaeT B cebs
9NEKTPOHHbIE BEPCMUN KHUI naaatenbcTea "flaHb" 1 opyrux Beoywmx n3natenscts y4ebHo nutepatypsbl, a Takxe
9NEKTPOHHbIE BEPCUUN NEPUNOANYECKMX N3OAHUIA N0 eCTECTBEHHbLIM, TEXHUYECKUM M r'yMaHuTapHbIM Haykam. 96C
ManaTenbcTea "laHb" obecneymBaeT OOCTYN K Hay4HOR, y4ebHOon nutepaTtype 1 Hay4HbIM NeproanNYeckuM U3gaHmsiM no
MaKcMManbHOMY KONMYeCTBY NPOMOUIbHbBIX HanpasneHnii ¢ cobniogeHneM Bcex aBTOPCKMX U CMEXHbIX Npas.

11. OnucaHne matepuanbHO-TEXHUYECKON 6a3bl, HEO6X0AMMOW ANS OCYLLLECTBNEHUS 06pa3oBaTe/ibHOro
npouecca no aucuunInHe (Mogynio)

OcBoeHvie aucumnanHbl "AHanuTyeckas reomeTpus" npeanonaraet UCNoib3oBaHNe Cleayolero
martepuanbHO-TEXHUYECKOro obecneyeHns:

MynbTumeouinHas ayautopus, BMecTuMocTblo Honee 60 Yenosek. MynbTumMeauinHas ayanutopust COCTOUT M3
WNHTErpupOBaHHbIX MHXEHEPHbIX CUCTEM C €ANHOIA CUCTEMON yNpaB/eHNs, OCHaLWeHHast COBPEMEHHbIMY CPenCcTBaMM
BOCMPOM3BeAeHWS 1 BU3yanuaaumm nioboi Buoeo 1 ayano MHopMauun, nonyYeHns 1 nepenaydun anekTpoHHbIX
IOKYMeHTOB. Tunoeasi KoMnnekTauns MynbTUMe4NAHOM ayauToOpu COCTOMT N3: MyNIbTUMEONAHOIO NPOEKTopPa,
aBTOMaTN3MPOBAHHOMO NPOEKLNOHHOI0 3KpaHa, akyCTUYeCKOM CMCTEMBI, a TakXe UHTePaKTUBHON TPUBYHbI
npenogasaTensl, BKNOYaloWen Ta4y-ckpMH MOHUTOP C AnaroHasnbio He MeHee 22 OWMOB, MepPCOoHaNbHbI KOMMboTep (C
TEXHMYECKMMU XapakTepucTnkamm He Huxe Intel Core i3-2100, DDR3 4096Mb, 500Gb), koHdbepeHL-MUKPOdOoH,
6ecnpoBoaHoit MUKPOGOOH, 610K ynpaeneHust obopynoBaHueM, nHTepdperickl noakniodeHusi: USB,audio, HDMI.
MHTepakTuBHas TpubyHa npenogasatenst aBnsSeTcs KNoYeBbIM 3IEMEHTOM yrpaBneHus, 06 beanHSIOWMM BCe YCTPOMCTBa
B eOVHYI0 CUCTEMY, U CNYXUT NONHOLLEHHbIM pabo4nm MecToM npenoaasatens. MNpenogaeaTtenb UMeeT BO3MOXHOCTb
fIerko yrnpaensiTb BCeli CUCTEMON, He OTX0AS OT TPUOYHbI, 4TO NMO3BOMSIET NPOBOAUTL NEKLMKN, MPAKTUYECKUE 3aHSTUS,
npeseHTauun, BebrHapbl, KOHGEPEeHUN 1 Apyrue Buabl ayaMTOPHOM Harpyskm obydatowmxcs B yA06HOM 1 OOCTYMNHOW
NS HUX doOPME C NPUMEHEHNEM COBPEMEHHbBIX MHTEPaKTUBHbIX CPeacTB 0Oy4yeHns, B TOM YUCNE C UCMOMIb30BaHNEM B
npouecce oby4eHusi Bcex KoprnopaTunBHbIX pecypcoB. MynbTuMenuiiHas ayauTopusl Takxxe ocHaleHa WUPOoKOMoNoCHbIM
[IOCTYNOM B ceTb MHTepHeT. KoMnbioTepHoe 06opyaoBaHMEM NMEET COOTBETCTBYIOWEE NNLIEH3NOHHOE NPOrpaMMHoe
obecneyeHue.

12. Cpeﬂ,CTBa apgantauumv npenogasaHusl oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy Cc
orpaHun4eHHbIMU BO3MOXHOCTSAMU 300P0OBbSA

I'Ile Heob6x0OUMOCTVN B O6p33083TeﬂbHOM npouecce NpuMeHAoTCA cnegytowme MeTonbl U TEXHONOrnn, obneryatouue
BOCMpUATUE NHpOpMALIN 06y‘-la}OLIJ,I/1MI/IC$I nHBanngamn n nuuamm ¢ orpaHn4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEpPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/i MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepu AaHHbIX Unn CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUs KOHTEHTOM C KnaBmaTypbl;

- cO3[aHve BO3MOXHOCTE AJis 06y4atoLMxcsl BOCIPUHUMATb OLHY M Ty XXe MHPOPMaLUMIO U3 PasHbIX NCTOYHIKOB -
Harmpumep, TaK, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMALIMIO BU3YalibHO, C HAPYLUEHWSIMU 3PEHUS -
ayamanbHo;

- NPVYIMEHeHNe NPOorpaMMHbIX CPeACTB, obecneymBatoLmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUI, OOPMUPYEMBIX
OMCLMMIMHOM, 3a CHET aNlbTepPHATUBHbBIX CNOCOO0B, B TOM YMCe BUPTYasbHbIX nabopaTtopuii U CUMYSLIMOHHBIX
TEXHONOMNIA;
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- MPUMEHEHVE OUCTAHUMOHHBIX 0Bpa3oBaTenbHbIX TEXHONOTMIA 4f1s Nepeaayn MHGOpMaLum, opraHn3aunn pasnmnyHbIX
(POPM MHTEPAKTVBHOM KOHTAKTHOW paboThl 0By4arowWerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOPbIE MOTYT
ObITb MCNONb30BaHbI A1 MPOBEAEHNS BUPTYabHbIX NEKLUIA C BO3MOXHOCTbIO B3aIMOLENCTBUSI BCEX YHACTHUKOB
OVCTAHUMOHHOIO 06y4eHUst, NPOBELEHUS CEMUHAPOB, BbICTYM/IEHUS C AOKNALAMU U 3aALMTbI BEINOSHEHHBIX paboT,
NpoBeAeHNs! TPEHUHIOB, OPraHU3aLMy KONNEKTUBHOM paboThl;

- NPYMEHeHre ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOIMIA ANs opraHM3aummn oopM TEKYILEro 1 NpoMeXyTOYHOro
KOHTPONS;

- yBENNYEHMe NPOOOMKXNTENIbHOCTU caaqm oby4atolwmMMcst UHBaANUOOM UK NINLUOM C OrPaHnYeHHbIMU BO3MOXHOCTSIMI
3[0pO0Bbs DOPM NMPOMEXYTOYHON aTTECTALMMN MO OTHOLWEHWIO K YCTaHOBNIEHHOW NPOAONXUTENBHOCTY UX CHAYN:

- NPOOONXUTENNbHOCTU COoa4vn 3a4yéTta nnmn aK3ameHa, nposoaounMOro B NMUCbMEHHOMN cpopMe, - He 6onee 4eM Ha 90 MUHYT;

- NPOOONMXNTENbHOCTX MOArOTOBKM 06y4Yatowerocsi K 0TBeTy Ha 3a4éTe UM 9K3aMeHe, MPOBOAUMOM B YCTHOW hopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXMNTENbHOCTMN BLICTYNNEHNS 0ByyatowWwerocs npu 3awmnTte KypcoBoi paboTbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnsaMu GIrOC BO 1 y4ebHbiM nnaHom no HanpasneHuto 01.03.01
"MatemaTtumka" n npoounio NOAroTOBKN HE NPEeLyCMOTPEHO .
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