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1 e u 3a1a491 OCBOEHUS AUCIHUILIHHBI

eab (eau) OCBOCHHS TUCITATUIMHBI:

cocTouT B (hopmupoBaHUH MPO(hecCHOHATEHON KOMIIETEHTHOCTH OYAYIIEero yUuTensl MaTeMaTHKU U
¢busukn (OakanaBpa Meaaroruaeckoro 00pa3oBaHusl) K peain3allid OCHOBHBIX 00pa30BaTeIbHBIX POrPaMM
OCHOBHOTO U CpEIHEro o0Iero 0opazoBanus B COOTBETCTBUM ¢ TpeOoBanusMu OI'OC, B yacTu kacaromnieics
00y4EeHHS TEOMETPHUH.

3agaun:

1. cDOpMI/IpOBa.HI/Ie CUCTEMBbI 3H3.HPII>1, YMGHI/Iﬁ U MCTOHOB, IPUMCHACMBIX JISI UCCIICAOBAHUSA TCOMCT-
PUYECKHX CBOMCTB (UTYp, MOCPEICTBOM BKJIIOYEHHS OOy4arONIMXCs B MCCIEI0OBaHUE, OPUEHTHPYIOIIEe Ha
CaMOCTOATCIIBHOC IMOJTYYCHHC 3HAHUH.

2. O3HakoMJIeHHE O0YUYaIOIIMXCS C OCHOBHBIMH 3JIEMEHTAMU HAKOIIJIEHHOM TyXOBHOMN M MaTepHalb-
HOH KYJIbTYPBl OTHOCUTEJIBHO F€OMETPUYECKOIO 3HAHUS.

3. VYcraHoBneHHe CBs3M (€IMHCTBA) OOMICTCOPETHUECKOrO U MPOPECCHOHATBHOTO KOMIIOHCHTOB OTHOCHTEIBHO
Te€OMETPHUYECKOTO 3HAHUS.

2 MecTo JUCUMILVIMHBI B CTPYKTYpPe 00pa30BaTeIbHONH MPOrpaMmbl

JuctumimHa oTHOCHTCS K 0a30Boi yacTu 6:10ka [l «AucIUImmuHbl (MOTYITH )
[IpepexBU3UTH AUCUUILUIUHBL: Omcymcmayom

[MocTpexBuzutel aucuuruiunbl: b1./[.B.11 Hcmopus mamemamuxu, b1.J[.B.14 Teopemuueckue
OCHOB8bL  WKONbHO2O Kypca eeomempuu, b1.J[B.D.1.1 Opeanusayus yueOHO-UCCI€008AMENbCKOU
OdesimenvHocmu  yuawuxci no mamemamuxe, b1.J[.B.D.1.2 Opeanuzayus 6HeypouyHOU OesmerbHOCmuU
yuawuxcs no mamemamuxe, bl1.J[.B.D.4.1 VYnpaenrenue kauecmeom  QuzuKo-mamemamuiecKoco
oopazosanus, b1.J].B.0.4.2 Cospemennvle cpeocmea oyenusanus pezyiomamos obyuenus, b1 J[.B.D.5.1
Memoouka obyuenus 6 knaccax c yenyonrenHvim uzyuenuem mamemamuxu, b1./[.B.2.5.2 Memoouxa ob6yuenus
Mamemamuxe 6 Kiaccax cymanumaproeo npoguns, b1.J[.B.D.6.1 Obyuenue mamemamuxe ¢ yyemom
Koppekyuu  OmKIOHeHuu 6 passumuu  yyawuxcs, bl1J[.B.D.7.1 Peamuszayus 00noiHumenbHulx
00Wepassusaowux u npenpopeccUoHaIbHBIX NPOZPAMM NO MAMEMAMUKE 68 OP2AHUAYUAX OONOTHUMETLHO20
oopaszosanus, b51./].B.3.7.2 Peanuzayus 00noiHUMeENbHbIX 00Uepassusauyux npocpamm no Mamemamuxe 8
opeanuzayuax oowe2o 0opazo8aHus

3 TpeOoBaHus K pe3yabTaTaM 00y4eHHs MO TUCHHUILINHE

[Tpouecc u3yueHus: AMCUUILIIMHBI HAIIpaBiieH Ha GOPMHUPOBAHUE CIAEAYIOUIUX PE3YIBTATOB 00YUCHUS

[Tnanupyemsble pe3ynabTaThl
o0OydeHus 1O TUCITUTLINHE,

Kox u HaumenoBanue Kona u HamMeHOBaHME UHIMKATOPA
N XapaKTEePU3YIOUTUE ITATTBI
(hopMUPYEMBIX KOMIIETSHIIHIA IOCTH)KEHHS KOMIIETEHITUN
¢dbopmupoBaHus
KOMIIETEHIINH
YK-1 Cnocoben ocymectiars | YK-1-B-1 Ilpumenser ¢punocodckre OCHOBHI | 3HATD:
MOMCK, KPUTUYECKUI aHAJIM3 U |TIO3HAHUS U JIOTUYECKOTO MBITIICHHUSI, dbunocodckue OCHOBBI
cuHTe3 uHPOpMaInH, METO/bl HAYYHOT'O [MO3HAHUS, B TOM UKCIIE MMO3HAHUA M JIOTHYECKOIO
MPUMEHATHh CUCTEMHBIN TTOAXO0/ | METOIBI CACTEMHOTO aHAIN3a, ISl PeIICHUST | MBIIIIJICHUS, METO/IBI
JUTSL PEIICHUS TTOCTABIIEHHBIX | ITOCTABJICHHBIX 33724 HAy4YHOTO TO3HAHUS, B TOM
3a1a4 YHUCIE METOALI CUCTEMHOIO

aHaJIn3a, JUIA peH_IeHI/IH
3a1a4 o BEKTOPHOM
anreope, METOJIOM
KOOPJMHAT HA TUIOCKOCTH U




Kox u HaumenoBanue
(hopMUPYEMBIX KOMIIETSHIIHIA

Kon n nanmMeHoBaHMe HHIUKATOpA
ITOCTHIKEHHUS KOMIIETEHIIUNA

[Tnanupyemble pe3yybTaThl
o0OydeHus 1O TUCIUTLINHE,
XapaKTEePU3YIOIIHE ITAIBI
¢dbopmupoBaHus
KOMIIETEHIINH

VYK-1-B-2 OcymiecTBiaseT KpUTUUECKUA
aHaJIM3 ¥ CUHTE3 MH(OpPMAINH, TOTYyYEHHOM
U3 pa3HbIX UCTOYHUKOB

VYK-1-B-5 ®opmynupyeT u apryMeHTUPYET
BBIBOJIbI U CYKACHUA, B TOM YUCJIC C
MpuMeHeHneM (PuI0co(CKOro MOHITHIHHOTO
amnmapara

B IMPOCTPAHCTBE, METOJIOM
reOMETPUUYECKUX
npeoOpa3oBaHui.

YmMersb:

OCYIIIECTBIISATh
KPUTHYECKUN  aHaIu3 U
CUHTE3 uHpopMauy,
MOJYYEHHON U3  pa3HbIX
HUCTOYHUKOB OTHOCHUTEIIBHO
MOAXOJ0B K  H3YYEHHIO
BEKTOPOB, T€OMETPUUYECKUX
npeoOpa3oBaHMi
MIJIOCKOCTH ¥ IPOCTPAHCTBA,
JIMHUI BTOPOTO MOpPsSKa Ha
IUIOCKOCTH, TOBEPXHOCTEU
BTOpPOTO nopsiIKa B
MPOCTPAHCTBE B IIKOJIE U
BY3€.

Baajnersb:
.0000IIECHHBIMHA TTOAXO0AAMUA

dbopmMyTupOBaHUS U
apryMeHTallluy BHIBOJOB U
CYXXJICHUH, B TOM YHUCJIIE C
MIPUMEHEHUEM
dbumocodckoro
MIOHATUIHOTIO arapara
OTHOCHUTEJIBHO PELICHUS
COJIEPKATENIbHBIX
r€OMETPUYECKHX 3a/1a4
METOJI0M BEKTOPOB, Ha
COCTABJICHUE YPaBHECHUU
MPSAMBIX U IUIOCKOCTEM,
penieHus 3aj1ay Ha
MIPUMEHEHHUE METOJ0B
KOOpJAMHAT U

TeOMETPUYUCCKIX
npeoOpa3oBaHui.

YK-6 CniocobeH yrnpaBisiTh YK-6-B-3 JleMmoHCTpUpyeT HHTEpeC K yuedbe |3HATh:

CBOMM BPEMEHEM, BBICTPAUBATh | M UCIIOJIb3YET MPEIOCTABIISICMbIC 0000IICHHBIE TIOJIXOJTbI
" pCAIM30BBIBATH TPACKTOPUIO |BO3MOKHOCTHU IJIA HpI/IO6p€TeHI/I$I HOBBIX HU3YyUCHUS: BCKTOPOB,
CaMOpa3BUTHUsI HA OCHOBE 3HAHHUW ¥ HABBIKOB KOOPJIMHAT Ha TUIOCKOCTH U
NPUHIUIIOB 00pa30BaHMs B B IPOCTPAHCTBE, JUHUU
TCUCHHE BCEH JKU3HU BTOPOrO  MOpsiAKa  Ha

MJIOCKOCTH, KIaccuuKamm
JIMHUI BTOPOTO MOpPsSKa Ha
MIJIOCKOCTH,

TE€OMETPUUYECKUX
npeoOpa3oBaHMit Ha
TJIOCKOCTH u B

MPOCTPAHCTBE  (IBMIKEHUH,




Kox u HaumenoBanue
(hopMUPYEMBIX KOMIIETSHIIHIA

Kon n nanmMeHoBaHMe HHIUKATOpA
ITOCTHIKEHHUS KOMIIETEHIIUNA

[Tnanupyemble pe3yybTaThl
o0OydeHus 1O TUCIUTLINHE,
XapaKTEePU3YIOIIHE ITAIBI
¢dbopmupoBaHus
KOMIIETEHIINH

noso0uii, apUHHBIX
npeoOpa3oBaHMil) KaK
OCHOBBI JEMOHCTpAIII
WHTEpeca K ydebe U
WCIIOIb30BAHUS
MPEIOCTABIAEMOM
BO3MOKHOCTHU TUTST
puoOpeTeHus HOBBIX
3HAHUW U HABBIKOB.

YMersb:

MCIIOJIb30BaTh 00OOIICHHBIE
MTOJIXOJIbI U3YYEHUS:
BEKTOPOB, KOOpPJMHAT Ha
IJI0CKOCTH u B
MPOCTPAHCTBE, JIMHUAMN
BTOpPOTO nopsijKa Ha
MJI0CKOCTH, KIaccupuKam
JIMHUI BTOPOTO MOpPsSKa Ha
MIJIOCKOCTH,

re€OMETPHYECKUX
npeoOpa3oBaHMiA Ha
TUTIOCKOCTH u B
IIPOCTPAHCTBE (IBMXKEHUH,
moa00uH, ahpuHHBIX
npeoOpa3oBaHuil) KaK
OCHOBBI JIEMOHCTpAIHH
uHTepeca K yuebe u
WCTIOJIh30BaHUS
MPEIOCTABIIAEMOMN
BO3MOYKHOCTH TSt
puoOpeTeHus HOBBIX
3HAHUW U HaBBIKOB.
Baaners:

0000IIEHHBIMUA TIOJXOJaAMH
W3YYCHUS: BEKTOPOB,

KOOpJAWHAT Ha IJIOCKOCTU U
B IPOCTPAHCTBE, JIMHUI
BTOPOTO nopsiKa Ha
IUIOCKOCTH, KJTaCCU(PUKALIH
JIMHUW BTOPOTO MOpsKa HA
IJIOCKOCTH,

TE€OMETPUUYECKUX
npeoOpazoBaHmit Ha
TUIOCKOCTH u B
MPOCTPAHCTBE (IBMIKEHUH,
noso0uti, apUHHBIX
npeoOpa3oBaHMil) KaK
OCHOBBI JEMOHCTpAIII
WHTEpeca K ydebe U
MCIOJIb30BAHUS

MPEIOCTABIIEMOI




Kox u HaumenoBanue
(hopMUPYEMBIX KOMIIETSHIIHIA

Kon n nanmMeHoBaHMe HHIUKATOpA
ITOCTHIKEHHUS KOMIIETEHIIUNA

[Tnanupyemble pe3ynabTaThl
o0OydeHus 1O TUCIUTLINHE,
XapaKTEepU3YIOIINE STaIbI

¢dbopmupoBaHus
KOMIIETEHIINH
BO3MOYXHOCTH TUTSE
puoOpeTeHus HOBBIX
3HAHUW U HABBIKOB.
OIIK-2 Cnocob6en yuactBoBath | OI1K-2-B-1 Pa3zpabateiBaeT nporpamMmbl 3HaTh:

B pa3paboTKe OCHOBHBIX H
JIONOJTHUTEIIBHBIX
00pa30BaTENbHBIX  POTPAMM,
pa3pabaThIBaTh OTICIBHBIE WX
KOMITOHEHTHI (B TOM 4YHCIE C
HCTIONIb30BaHNEM
UH(POPMALIMOHHO-
KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIN)

y4eOHBIX IPEIMETOB, KYPCOB, JUCIIUTLIINH
(MopyIeit), mporpaMMBbl IOMOJTHUTEIIBHOTO
06pa30BaHI/I$I B COOTBCTCTBUU C HOPMATHBHO-
MPaBOBBIMU aKTaMH B cepe oOpa3oBaHus

HOPMAaTHBHO-IIPABOBbLIE
akThl B cepe oOpazoBaHums,

Kacaromuecss  pa3paboTKH
porpamm y4eOHBIX
MPEIMETOB, KypCOB,
TUCLUILTAH (Momysei),
porpaMm
JOTIOJTHUTEIBHOTO
oOpa3oBaHUs

Ymersb:

pa3pabarbIBaTh MpPOTrPaMMBI
y4eOHBIX MIPEMETOB,
KYpCOB, TUCIUTUTAH
(MomyIneit) 1o TeoMEeTpuH,
MIPOrPaMMBbI
JIOTIOJTHUTEIBHOTO

00pa30BaHMs OTHOCUTEIHHO
TEOMETPUH B COOTBETCTBHU
C HOPMAaTUBHO-NIPABOBBIMU

aKTaMH B chepe
oOpa3oBaHUs

Baaners:

OIIBITOM pa3paboTku
MpOTrpaMMBbI y4eOHBIX
MPEIMETOB, KYpCOB,
JTUCIUTIINH  (MOIyJeH) 1o
TEOMETPHUH, nmporpaMmm
JOTOJTHUTEITHHOTO

00pa30BaHMs OTHOCUTEIHHO
TEOMETPUH B COOTBETCTBHUU
C HOPMAaTUBHO-NIPABOBBIMU

aKTaMH B chepe
o0Opa3oBaHMs
OIIK-8 Cniocoben OIIK-8-B-2 IIpoekTupyer u ocymecTBiasieT |3HATh:
OCYUIECTBIISITh y4e0HO-BOCITUTATENBHBIN MPOLIECC C OMOPOH | TEOPETUIECKHE OCHOBBI
Nearorn4ecKyro e TeNbHOCTh |HA 3HAHUSI OCHOBHBIX 3aKOHOMEpPHOCTEN MIPOEKTUPOBAHUS u
Ha OCHOBE CIIeIIMAIbHBIX BO3PACTHOI'O Pa3BUTHUSI KOTHUTUBHOMN 1 OCyIIECTBIIEHUST  y4eOHO-

Hay4YHbIX 3HAHUH

JTUYHOCTHOU cep oOydaronuxcs, HayqHo-
000CHOBAaHHBIX 3aKOHOMEPHOCTEH
OpraHu3aIK 00pa30BaTEILHOTO MpoIecca

BOCIIMTATEIBHOIO IIpoLecca
10 TEOMETPUU C OIIOPOH Ha

3HAHUS OCHOBHBIX
3aKOHOMEPHOCTEN
BO3PAcTHOTO pa3BUTHSA
KOTHUTUBHOM 51
JTUYHOCTHON chep
o0yJaromuxcs, HAy4YHO-
000CHOBaHHBIX

3aKOHOMEPHOCTEN




Kox u HaumenoBanue
(hopMUPYEMBIX KOMIIETSHIIHIA

Kon n nanmMeHoBaHMe HHIUKATOpA
ITOCTHIKEHHUS KOMIIETEHIIUNA

[Tnanupyemble pe3yybTaThl
o0OydeHus 1O TUCIUTLINHE,
XapaKTEePU3YIOIIHE ITAIBI
¢dbopmupoBaHus
KOMIIETEHIINH

OpraHu3anuu
00pa3zoBaTeIbLHOTO
mpolecca 1mo reoMeTpuun
YmMersb:

MIPOEKTHUPOBATH "
OCYIIECTBIISTh y4aeOHO-
BOCIIMTATEIbHBIA  MPOLECC
o 00y4YEeHHIO
JI0Ka3aTeIbHBIM
paccyxIeHUsIM B
TEOMETPUHA C OIOpOM Ha
3HAHUS OCHOBHBIX
3aKOHOMEPHOCTEN
BO3PAcTHOIO pa3BUTHUSA
KOTHUTUBHOM u
JTUYHOCTHON chep
o0yJaromuxcs, Hay4YHO-
000CHOBaHHBIX
3aKOHOMEPHOCTEN
OpraHu3aIu
00pa3oBaTeNLHOTO

nporiecca 1Mo reOMeTpUn

Baajgers:

OTIBITOM MPOCKTUPOBAHUS U
OCYIIECTBJICHUS  y4eOHO-
BOCIIUTATEIHLHOTO TpoIecca
o 00y4YEeHHIO
JI0Ka3aTeIbHBIM
paccyXIeHUsIM B
F€OMETPUU C OIOpPOM Ha
3HAHUS OCHOBHBIX
3aKOHOMEPHOCTEM
BO3PACTHOTO pa3BUTHSA
KOTHUTUBHOU u
JTUYHOCTHOU chep
oOydJaromuxcs, Hay4YHO-
000CHOBaHHBIX
3aKOHOMEPHOCTEM
OpraHHu3aIu
00pa3oBaTeIbLHOTO

nmponecca nmo recoMeTpuun

4 CTpyKTYpa M coJepKaHue TUCUUIINHBI

4.1 CTpyKkTypa AMCUMILINHBI

OO6mmast TpyA0€MKOCTh UCIUIUIMHBI COCTABISIET 12 3aueTHBIX equHull (432 akageMUYecKuX Jaca).




TpynoeMKoCTb,
aKaJIeMMYECKUX YacOB

Bua pabotsl I
2 cemecTp 8 cemectp BCETO
cemMecTp
O0mast Tpyn0éMKOCTh 144 144 144 432
KonrakTHas padora: 43,25 43,25 38,5 125
Jlexmmm (JI) 16 16 12 44
[Tpaktuueckue 3ansatus (I113) 26 26 24 76
KoHncynpranun 1 1 1 3
NunuBunyanpHas paboTa 1 MHHOBAITMOHHBIC 1 1
(dbopMBbI yIeOHBIX 3aHATUI
[TpomexxyTounast arrectarus (3a4eT, SK3aMEH) 0,25 0,25 0,5 1
CamocrosiTesbHas padora: 100,75 100,75 105,5 307
- gvinonHenue Kypcosoi pabomot (KP); 40 40
- 8bINONIHEHUe UHOUBUOYATbHBIX 3a0anutl (U3); 40 40 17 97
- HanucaHue pegepama (P); 16 16
- camocmosimenbHoe u3yyeHue pazoenos; 26 16 28 70
Camono02omosxa (npopabomka u noemopeHue
JIeKYUOHHO20 MAMEPUand U Mamepuana
VUEOHUKOB U YUeOHbIX NOCOOUIL;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 26 20 12 58
- N0020MOBKA K PYOEHCHOMY KOHMPOIIO ) 8,75 8,75 8,5 26
Bu uTOroBOro KOHTpOJIs (3a4eT, IK3aMeH, IK3aMeH| DJK3aMeH IK3aMeH
augdepeHUpPoOBaHHBIN 324eT)
Paznensl nuciumivbel, n3ydaemsie B 1 cemectpe
KonuyecTBo yacoB
Ne HaumenoBanwe pa3nenon ayAuTopras BHEAY/I.
paznena BCEro abora
113 | JIp pabota
l. [TonsTne BekTOpHOTrO NpocTpaHcTBa. Moaensb 47 4 8 35
BEKTOPHOT'O ITPOCTPAHCTBA KaK KJIACC, OJJUHAKOBO
HATPABJIEHHBIX OTPE3KOB U UMEIOIINX PABHBIE
JUTMHBI
2. MeTto1 KOOpAMHAT Ha TIOCKOCTH 8 1 2 )
3. [Ipsimast muHUs Ha TIockocTH. Kimaccudukarnms 48 8 35
JMHHH MEePBOTO MOPSIIKA HA TIIOCKOCTH
4. JIvHMM BTOpOTO MOpPsAKa HAa TIOCKOCTH. 41 6 8 27
Knaccudukanus muHUI BTOPOro mopsijka Ha
MJIOCKOCTH
Uroro: 144 16 | 26 102
Paznensl nUCIUIIIMHDBL, U3y4aeMble B 2 CEMECTpe
KonnyecTBo yacoB
Ne HaumeHnoBanue pa3aenon AyATOpHa BHEay/I.
paszena BCETO pabora
T 1113 | JIp pabora
5. I"'eomeTpuyeckue nmpeoOpa3oBaHus IIOCKOCTH 32 4 8 - 20
6. I'eomeTprueckue OCTPOCHMs Ha INIOCKOCTH 16 2 4 - 10
7. MeTto1 KOOpAMHAT B TPOCTPAHCTBE 4 2 - - 2
8. [Tnockoctu u ipsimbie B 3-MepHBIX ad(UHHBIX U 42 4 8 - 30
€BKJIMJIOBBIX MTPOCTPAHCTBAX




KonnyecTBo yacos
Ne HaumeHnoBanue pa3zaenon AyATOpHa BHEay/I.
paszena BCETO pabora aGata
a|m[ap| P

9. [ToBepXHOCTH BTOPOTO MOPSIIKA B 3-MEPHBIX 30 4 4 - 22
apGUHHBIX U eBKJIUIOBBIX IPOCTPAHCTBAX

10. ["'eomeTpuyeckue nmpeodpa3oBaHms TPOCTPAHCTBA 20 - 2 - 18
Uroro: 144 16 | 26 | - 102

Paznensl nUCIUIIIMHGBL, U3y4aeMble B 8 ceMecTpe
KonnyecTBo yacoB
Ne HaumeHnoBanue pa3aenon AyATOpHa BHEay/I.
pasznena BCETO pabora aGata
a|m[ap| P

11. N300paskeHust reoMeTpudeckux Gpuryp Ha 22 4 8 - 10
TJIOCKOCTH YepTexa

12. AdduHHOE M EBKIIMIOBO N-MEPHBIE MPOCTPAHCTBA 26 2 4 - 20

13. DJIEMEHTHI TPOCKTUBHON T€OMETPUU 14 2 4 - 8

14. OCHOBaHUSI TEOMETPUH 42 4 8 - 30
Kypcosast pabota 40 - - - 40
Utoro: 144 12 | 24 | - 108
Bcero: 432 44 | 76 | - 312

4.2 Coaepxxanue pa3iejioB IUCHUINIHMHBI

Pa3nes 1. IlonsiTHE BEeKTOPHOI0 NpocTpaHcTBa. Moesb BEKTOPHOI0 MPOCTPAHCTBA KaK KJacc,
OJMHAKOBO HANIPABJIEHHBIX OTPE3KOB U MMEKIIUX PaBHbIE JJIHHBI.

Omnpenenenne BEKTOPHOTo npocTpaHcTBa. [locTpoeHne Moaenu BEKTOpHOTro npoctpaHcTsa. [lonsatue
KOJUIMHEAPHOCTH M KOMIUIAHAPHOCTH BEKTOPOB. JIMHEHas 3aBUCMMOCTb U HE3aBHCHUMOCThH BEKTOpOB. basuc
BEKTOPHOTO MpocTpaHcTBa. KoopIuHaThl BEKTOpa OTHOCUTEIBHO JaHHOTO Oa3uca. CKalCpHOE POU3BEACHUE
JIBYX BEKTOPOB, CBOMCTBA €r0 U MPAKTHYECKOE HCIIOIb30BaHHE.

Pa3znen2. Metoa KOOPpAUHAT HA MJIOCKOCTH.

Jlenenue oTpe3ka B JaHHOM OTHOIIIEHUH. PaccTosiHue Mexny AByMs TOUYKaMu. [ 'eoMeTpruieckoe UCTOJIKO-
BaHNE YPABHEHUI U HEPABEHCTB. [lonsaTHe anreOpanyeckoi TMHUN Ha INIOCKOCTH.

Pazgen 3. Ilpsamas aunHus Ha mwiockoctd. Kinaccupukauwsi JUHMA NepBOro mopsiika Ha
IIOCKOCTH.

Paznmynble criocoObl 3a1anus PSMON Ha IFIOCKOCTH: TOYKON W HOPMAJTbHBIM BEKTOPOM, TOUKOM 1 HalpaB-
JSTFOIIIIM BEKTOPOM, IByMSI TOUKAMH, TOYKOU U YTIIOBBIM KoddduitenTom. Paznmdanbie ypaBHeHus npsimoit. Oo1iee
ypaBHEHHE npsiMoi ax + by + ¢. Kimaccudukanys mmHri IepBOro mopsijika Ha IIocKoCTH. [ eoMeTpryecKkuii CMBICIT
KO3 (PUIMEHTOB MpH TEKYLIMX KOOPAMHATAX B OOIIEM YpaBHEHUH MPsMO. ['eoMeTprudeckuii CMbICH 3HaKa TpeX-
yjieHa ax + by + c. Beruncnenue paccrosiHusl OT TOUKH 70 NpsiMoid. B3anmHoe pacriosiokeHne JByX HpsIMBIX Ha
IUIOCKOCTU. BhIunciieHre BETMUMHBI YTi1a MEXTY IBYMS IIPSIMBIMHU.

Pasznea 4. Jluaum BTOPOro mopsiaka Ha miockoctu. Kinaccupukanus JUHMH BTOPOro mopsijaka
HA IJIOCKOCTH

Onnunc, tunepbona, mapabona, WX KAHOHMYECKHE YPAaBHEHHMSI M CBOMCTBA. OKCIICHTPHCHTET,
IUpEKTOpHANbHBIE CBOIMCTBA, oKaIbHBIE cBOiicTBa. OO0IIee ypaBHEHUE JTUHUK BTOpOro nopsaaka. [lonsrue
00 ympoleHnu o0Iero ypaBHeHUs1 JUHUU BToporo mnopsiaka (JIBII) u npuBeneHue ero k KaHOHUYECKOMY
Buny. [Tocrpoenue JIBII no e€ obuiemy ypaBuenuto. Kinaccuduxarms JIBII.

Pasznea S. 'eomerpuyeckue npeodpa3oBaHus MJI0CKOCTH

[Tonarue mpeobpazoBanust miockoctd. Kommosumusi mpeoOpasoBanuii. I'pynmna mpeoOpa3oBaHUii.
[Toarpynmer rpynmel npeodpazoBaHuii. J[BrkeHne miockocTd. OOmme CBOMCTBA JBMKEHUHN TUIOCKOCTH.
OcHoBHasl TeOpeMa O IBUKEHUAX. Buabl IBUKEHNN IIIOCKOCTHU: IEPEHOC, TIOBOPOT, LIEHTPaJIbHAsl CHMMETPHSI,
oceBas CHUMMETpHs, CKob3simas cummeTpusd. Knaccudukauusa nsumxeHuil miuockoctu (teopema Illams).



I'omoTeTns m momoOue Ha TUIOCKOCTH, cBoicTBa. AdduHHBIE TTpeoOpa3oBaHUs TUIOCKOCTH, MPUMEPHI €&
noarpynn. Meron npeoOpa3oBaHuii B pellIeHUH MNIAHUMETPUYECKUX 3a/1a4.

Pa3nen 6. 'eomeTpuyecKue MOCTPOCHHUS HA MJIOCKOCTH

Pasniunble MeTO/IbI pellieHus 3a/1a4 Ha TOCTPOEHHE: TEOMETPUIECKIX MECT TOUEK, FTeOMETPHUECKUX ITPe0l-
pa3zoBaHuii, anredpanyecKuii.

Pa3nen 7. MeToa KoopAMHAT B IPOCTPAHCTRBE.

®opmysna BBIYMCIEHUS KOOPAMHAT TOYKH, AETAIIEH NaHHBIM OTPE30K B 3aJaHHOM OTHOIIEHUH, 1O
KOOpJAMHATaM KOHIOB OTpe3Ka. PopMyra BEIUUCIECHUS PACTOSHUS MEXy ABYMs TOUKamu. I 'eomeTpudeckoe
HCTOJIKOBAaHUE YPAaBHEHUHN U HEPABEHCTB MEXKIYy KOOpAMHATaMH; NpuMepsl. [IoHATHE TOBEPXHOCTH U JIMHUU
B IIPOCTPAHCTBE.

Paznea 8. ILlnockocTu 1 npsivbie B 3-MepHBIX apGUHHBIX M €BKJINI0BBIX IPOCTPAHCTBAX.

[TpsiMast ¥ TUIOCKOCTH B IpocTpaHcTBe. PasnuuHble criocoObl 3a/1aHus MIIOCKOCTH U IIPSIMOI B MPOCTpaH-
ctBe. Pasnuunbie ux ypaBHeHus. [110cKOCTh Kak MOBEPXHOCTH IEpBOTo nopsiaka. Odiiee ypaBHEHUE IIIOCKOCTH
ax + by + ¢z + d = 0. '’eomeTpuueckuii CMBICI 3HaKa MHOTOWIeHa ax + by + ¢z + d. Berancnenue paccrostaust
OT TOYKH J0 IJIOCKOCTU M IPSAMOM B mpocTpaHcTBe. VccnenoBanyue B3auMHOIO paclooKeHus IByX IIOCKO-
CTEH, IBYX MPSAMBIX, IPSIMON M IUIOCKOCTH MO UX YPaBHEHUSM. BbluMcieHUE BEIMUYMHBI YIila MEXAY ABYMsI
IUIOCKOCTSIMH, MEXy ABYMS IIPSIMBIMU, NIPSIMOM U INIOCKOCTBIO. BIUMCIEHNE pacCTOSHUS MEXy ABYMS CKpe-
LIMBAIOLIIUMUCS NPSIMBIMU.

Pa3nen 9. IloBepxHocTH BTOPOro MOpsiiKa B 3-MepHbIX ap(pUHHBIX M eBKINIOBBIX NPOCTPAHCTBAX

KaHnonuueckue ypaBHEHUs 3JUIAIICOH 1A, TUIIEPOOIOUA0B, MapadoIONI0B B AEKAPTOBOM MPSIMOYTOJb-
HOM cucteMe KoopauHar. [loHsTHE 0 MeTo/1e TUIOCKUX CEUYEHU NP HCCIeT0BaHUU (POPMBI TIOBEPXHOCTH 110
€€ KAaHOHMYECKOMY ypaBHEHUIO. [[0BEpXHOCTH BpaleHus: 1 METObI COCTABJICHUS UX yYpaBHEHUU. L lunuaapu-
YECKUE U KOHMYECKHE NTOBEPXHOCTH BTOPOTO Mopsiika. Teopema 0 MOBEPXHOCTH, 3alaHHON YpaBHEHHUEM, B
KOTOPOM OTCYTCTBYET OJ[HA U3 KOOpAWHAT. Teopema o MOBEepXHOCTH, 3aJaHHON ypaBHeHUEeM F (X, y, z) =0 B
JeKapTOBOI cucteme KoopauHat, riae F (X, y, z) — o1HOpoAHbIN anreOpandeckuii MHOTOWIEH 2-T0 MOopsAKa.

Pasnen 10. I'eomeTpnyeckne npeodpa3oBaHusi IPOCTPAHCTBA

JIBukeHMs1 mpocTpaHcTBa. Buabl qBMKEHMM IPOCTPAHCTBA: CUMMETPUSI OTHOCUTENBHO INIOCKOCTH;
BUHTOBOE JIBI)KEHUE, CKONIb3S11asi CHMMETPUS MPOCTPAHCTBA, OBOPOTHas cuMMeTpus. Knaccudukanus neu-
KEeHuH npocTpancTBa. ['omoreTHs u nogobue nmpoctpaHcTsa. AQpQpuHHbIE Tpeodpa3zoBaHus IPOCTPAHCTBA.

Pasznea 11. M300pakenusi reoMeTpUYeCKUX (PUTYP HA IVIOCKOCTH YepTexa

[MapannenbHas mpoekius GUrypbl Ha IIIOCKOCTh. M300paxenue ¢purypsl. M3o0paxeHnne miockux Gpu-
ryp. M3o6pakenne npoctpancTBeHHBIX Guryp. [TomHoe n3obpaxenue. OThICKaHWE WHIMICHIIMA HA TIOTHOM
n3zobpaxxenun. [loctpoenue ceuennii. MeTpuuecku onpeaeneHHbIe H300paKeHusI.

Pasznen 12. ApdpunHoe 1 eBKIUI0BO N-MEePHbIE IPOCTPAHCTBA.

[Tonarue appMHHOTO TOUEYHOTO N-MEPHOTO MPOCTpaHCTBa B cxeme Belins. [TonsTue npsiMoid, oTpeska,
ny4da. Hekotopeie ¢akTel adPuHHOTO TOYEUHOTO N-MEPHOTO TPOCTpaHCTBa B cxeme Beims. Touednoe
€BKJIMJIOBO N-MEpHOE MPOCTPAHCTBO U HEKOTOPBIE OCHOBHBIE (hakThbl. Kimaccupukanus kBagpuk B ahppuHHOM 1
€BKJIMJIOBOM TOYEYHBIX 3-MEPHBIX IPOCTPAHCTBAX.

Pa3nen 13. DiiemeHTHI NPOEKTHBHOM reOMeTPUHI

[ToHsiTHE MPOEKTUBHON MIIOCKOCTH. KoJTMHEapHOCTh TOYEK HA MTPOEKTUBHOM TIOCKOCTH. [IpuHuum
JBOMCTBEHHOCTH Ha MPOEKTUBHOM Tu1ockocTH. [Ipsimast u oOpaTHas Teopemsl [lesapra. Kongurypamun Jles-
apra. KoHcTpykTHBHBIE 33]1auu, peniaemMble ¢ oMoIbio koHpurypanuu Jlezapra. [IpoektuBHas cucrema Ko-
OpAMHAT Ha IPOEKTUBHON NPSAMOM U IPOEKTUBHOM MJ10cKOCTH. OTHOPOIHBIE U HEOAHOPOIHBIE IIPOEKTUBHBIE
koopauHaThl. [Ipeo6pa3oBanus NpoeKTUBHBIX KoopauHaT. [IpoekTuBHbBIE TpeoOpa3oBaHus Ha TPOEKTUBHOM
NpSIMOI U MTPOEKTUBHOM TIOCKOCTH. ['pyrina mpoeKTUBHBIX IpeoOpa3oBaHuii. THUIBI TPOEKTUBHBIX peolpa-
30BaHu# Ha TpsiMOid. CJI0KHOE OTHOIICHUE YETHIPEX TOUYCK Ha MPSIMOM KaK HHBAPHAHT MPOSKTHUBHBIX MPE00-
pazoBanuii npsiMoii. [IpoekTrBHOE 0TOOpaXKeHHE MPsIMOI Ha psiMyto. [lepcriekTHBHOE 0TOOpaskeHHE MPSAMON
Ha MPsAMYIO KaK YaCTHBIN CITydail MPOEKTUBHOTO OTOoOpakeHus. [ 'apMoHMYecKas yeTBepka ToYeK Ha MpsMOi. 3a-
Jla4yl Ha IOCTPOEHKE, PEIIAEMBbIE C TIOMOLIBI0 FTAPMOHHUYECKHX YETBEPOK TOUEK.

Paznen 14. OcHoBaHHsI reOMETPHH.

Ucropuyeckuit 0630p obocHoBanuii reomerpun. «Hawama» EBknamma. Cucrema akcuoM Beiins u
['mnp6epra. HempoTHBOPEUMBOCTh 3THX aKCMOMATHK. DKBHUBAJICHTHOCTh CHUCTEMBbI akcuoM [ mibbepra u
Beiina. HenporuBopeunBocTh akcuomatuku JloGauesckoro. JimHa otpeska. CyliecTBOBaHHE U €IMHCTBEHHOCTb
JuHbI oTpe3ka. [1nomane MEOroyronsauka. CyniecTBOBaHHE M €AMHCTBEHHOCTD IUIOIIAIA MHOTOYTOJIbHUKA.
PaBHOBENMKOCTH M pABHOCOCTABJICHHOCTh (QUTYP.



4.3 IIpakTuyecKkue 3aHATHS (CEMHHAPHI)

Ne Kon-Bo
Ne 3ansTus Tema
paznena 4acoB
1-2 1 JleiicTBHsI HaJl BEKTOPAaMU, Pa3JIOKEHHE BEKTOPOB IO 0asucy, 4
KOOpPJIMHATHI BEKTOPOB.
3-4 1 PemreHne 3a1a4 METO10M BEKTOPOB 4
5 2 Pemenue 3aga4 MeTO1I0M KOOPIMHAT HA MJIOCKOCTH 2
6-7 3 Pemenue 3a1a4y Ha cOCTaBJIEHUE YpaBHEHUH NPSMBIX HA INIOCKOCTH 4
8-9 3 Hcnonb3oBaHnue ypaBHEHH TPSIMBIX B PEIICHUH 3a7a4 Ha 4
JI0Ka3aTeJIbCTBO U BHIYMCICHUE
10-11 4 Onnurnc, runepbona, napadoia, NX KAHOHUYECKHE YPaBHEHUS U 4
CBOMCTBA. DKCLUEHTPUCUTET, TUPEKTOPUATIBHBIE CBOMCTBA,
(dhoKanbHBIC CBOWCTBA.
12-13 4 ITocTpoeHnue TuHUI BTOPOTO MOPSAKA IO UX OOIIUM YpPaBHEHUSIM. 4
13-14 5 Meroa IBUKEHHI B PEIIEHUN F€OMETPUYECKUX 3314 4
15-16 5 Meroa romotetn# ,ofao0us u ahpGuHHBIX TpeoOpa30BaHU B 4
pELIEHNN T€OMETPUUYECKUX 3a4a4
17 6 Meroa reomeTpuuecKuX Mpeodpa3oBaHuil B PEIICHUH 3a/1a4 Ha 2
IIOCTPOEHHE
18 6 Meroa reoMeTpruUeCKMX MECT TOUYEK U aJIreOpandecKuii METO/I B 2
pELIEHNH 33]1a4 Ha OCTPOEHUE
19 8 Pemenue 3agad Ha cocTaBieHUE YPaBHEHUN MIIOCKOCTEN 2
20 8 Pemenue 3aga4 Ha cocTaBie€HUE YPaBHEHUM MIIOCKOCTEN 2
21 8 OOuwmii moIXoA peleHns 3a1ad Ha COCTAaBJICHNUE YPaBHEHU I 4
MPSIMBIX B IPOCTPAHCTBE
22 8 MeTtopl pelieHns 3a1a4 Ha COCTABICHUE YPABHEHUM NPSAMBIX U 2
IIJIOCKOCTEN
23-24 9 [TocTpoenne n300paskeHHii Ha MIOCKOCTH YePTEXkKa ILTUIICOUIOB, 4
runepooIou10B, MapaboNoUI0B U UIMHIPOB METOJIOM CEYEHHI 110
WX KAHOHUYECKUM ypaBHEHUSIM
25 10 ['eomerpuueckue npeodpazoanus mpoctpancTsa. Kiaccudukarms 2
JBUKCHHH 1 110100Mii 3-MEepHOT0 €BKJIMIOBA MMPOCTPAHCTBA.
26 11 ITocTpoenue n3o0paxkeHu# TIOCKUX (PUTYp Ha TIIIOCKOCTH YepTeka 2
27 11 OOmwmit MoIX0/1 B TOCTPOSHUH N300paKeHUI TTPOCTPAHCTBEHHBIX 2
¢buryp Ha IIOCKOCTU YepTexa
28-29 11 MeTo/1bl TOCTPOCHUSI CEYEHUI MHOTOTPAHHUKOB 4
30-31 12 Hexotopsie dakTs! ahpuHHOTrO TOUSUHOTO N-MEPHOTO MPOCTPAHCTBA 4
B cxeme Beitnia. ToueuHoe eBKIMI0BO N-MEPHOE MPOCTPAHCTBO U
HEKOTOPBIE OCHOBHBIE (DAKTHI.
32-33 13 [Ipsimast u oOpatHas Teopemsl [ezapra. Kondurypanus [lezapra. 2
KoHcTpykTHBHBIE 3371a4H, peraeMble ¢ TOMOIIbI0 KOH(PUTypaluu
He3apra.
34 13 I"'apmoHMUecKas yeTBepKa TOYEK Ha MPSAMON. 3a7auul Ha TIOCTPOEHHUE, 2
pelaemMble ¢ OMOIIBIO FAPMOHUUYECKHUX YETBEPOK TOUEK.
35 14 HenpoTuBopeunBOCTh U SKBUBAJIEHTHOCTh CUCTEMBI aKCHOM 2
I'mip6epra u Betins.
36 14 HenpotuBopeunBocTh akcuomMatuku JIobayeBcKoro 2
37-38 14 Jlmina otpeska. CyllecTBOBaHKE U €IMHCTBEHHOCTh JJTMHBI OTpe3ka. [1mo- 4
maab MHOroyrojibHuka. CyliecTBOBaHME M €IMHCTBEHHOCTDH ILIO-
I1aJd MHOTOYTOJIbHUKA. PaBHOBEIMKOCTh U PaBHOCOCTABIECHHOCTh
uryp
Wroro: 76




4.4 KypcoBas padora (8 cemecTp)

1. IIpoexTupoBanue OOOOIIEHHOTO IMOAXOJA PEIICHUS COJCPKATENbHBIX I'€OMETPHUECKUX 3a/1ad
METOJIOM BEKTOPOB KaK CPEJICTBO IEMOHCTPAIIMU MHTEpeca K U3yU4E€HUIO0 T€OMETPHH.

2. KonctpynpoBanue o600LIEHHOrO MOAXOda PELICHHs 3a7ady Ha COCTaBJICHHE YpPAaBHCHUI MPSMBIX Ha
IJIOCKOCTH KaK CPEACTBO NPCAOCTABICHUSA BO3SMOKHOCTU 06y‘-IaIOH.[I/IMC$I JJIA HpI/IO6peT€HI/I$I HOBBIX 3HAHUH M HaBLIKOB
10 TCOMCTPHHU.

3. IlpoektupoBanue paboueii mporpaMmbl y4eOHOTO MOJTYJIS IO O0YUYESHHIO MApaJLIEIbHOTO MEPEeHoca
IJIOCKOCTH, OPUEHTUPOBAHHOM HA pa3BUTHE UHTepeca y oOyJaromuxcs K yueoe.

4. TlpoekTUpOoBaHUE MOKA3aTEIbHBIX PACCYKIEHUN MO IMOMCKY PEIIEHUS TI'€OMETPUUYECKUX 3ahad
METOJIOM MOBOPOTA KaK CPEJCTBO AEMOHCTPAIMH HHTEpeca y 00yUarONIuXCs K U3yUYSHHIO T€OMETPHH .

5. KoHcTpynpoBaHue 0600IEeHHOr0 MOAX0/1a PElICH s T€OMETPUUECKUX 3a/1a4 METOJIOM LIEHTPaIbHOM
CUMMETPUM KaK CPEACTBO MPEIOCTaBICHHS BO3MOXKHOCTH OOydYaromMMCS UIsI MPUOOPETEHUS HOBBIX 3HAHUH U
HAaBBIKOB 110 TCOMCTPUH.

6. IIpoexTtupoBanue paboueil mporpamMMbl y4eOHOTO MOAYJS MO OOYYEHHIO OCEBOM CHMMETPUU
TUIOCKOCTH, OPUEHTHPOBAHHOW Ha pa3BUTHE HHTEpeca y 00YyUaIOIIMXCS K M3YYSHUIO T€OMETPHH

7. IlpoexkTupoBaHHE MOKA3aTENbHBIX PACCYXKJCHUH IO TMOUCKY PEHIeHHs TeOMETPHUYECKHX 3ajad
METOAOM KOOPJIUHAT Ha MJIOCKOCTH, OPUEHTHUPOBAHHBIX HA Pa3BUTHE UHTEpECA Yy O0yUarOIUXCs K U3YU4ECHUIO
TE€OMETPHH.

8. lononmHuTenbHAs 001IEpa3BUBAIOLIAst IpOrpaMMa « BEKTOpBI M X MPAKTUYECKOE MPUMEHEHHE» KaK
OCHOBA UCMOJIb30BaHUS BO3MOKHOCTH ISl IPUOOPETEHUS HOBBIX 3HAHUM [T ydamuxcs 9 kiacca.

9. lononHutenbHas obiepa3BuBaromas nporpamma «CUMMETpHUsT OTHOCHTEIBHO IUIOCKOCTH U €e
MIPaKTUYECKOE NMPUMEHEHHE B TEOPUU JIBUKEHUHN MPOCTPAHCTBA» KaK OCHOBA MCMOJIb30BAaHUS BO3MOXKHOCTH
11t pruoOpeTeHust HOBBIX 3HaHUH 1 yuamuxcs 10 kacca.

10. JlonmostHETENBHAS 00IIIEpa3BUBAOIIAsl MporpaMMa «I eoMeTpruiecKrne MecTa TOUEK Ha TIOCKOCTH
KaK CPEe/ICTBO JAEMOHCTPAIMU HHTEpeca K H3YUCHUIO TEOMETPUH Y yJaluuxcs § Kiacca.

11. KoHcTpyrpoBaHue apryMEHTAIlUM BBIBOJIOB M CYXKICHUH IO MOUCKY PEIICHUS T€OMETPUUECKUX
3a/1a4 Ha HAXO0XKJEHHE I€OMETPUUYECKHUX MECT TOYEK Ha IUIOCKOCTH KAaK OCHOBBI JAEMOHCTpALlMU MHTEpeca K
U3YYCHUIO TEOMETPUH Y O0yJarOIIIHXCS.

12. KoHCcTpynpoBaHM€e apryMEHTAllMM BBIBOJOB U CYKIEHHI MO NOMCKY PEIIEHUS F€OMETPUUECKUX
3a/lay Ha HAXOXKJIEHHUE M€OMETPHUUYECKUX MECT TOYEK B MPOCTPAHCTBE OCHOBBI JEMOHCTpAllMU MHTEpeca K
M3YYEHHUIO TE€OMETPUHN y 00yUaIOIIUXCS.

4.5 CamocTosiTeIbHOE H3YYCHHE PA3/1eJI0B N CIHUIIIMHBI

Ne HanmeHnoBanue pa3ziesioB U TeM I Koma-Bo
pasznena CaMOCTOSITEJIbHOTO U3y4EHUs 4acoB
1 Bekrophas anre6pa 6
2 MeTto1 KOOpAMHAT Ha TIIOCKOCTH 4
3 IIpsimast TMHUS HA TIIIOCKOCTH. 6
4 JIuHuM BTOpOro NOpsiiKa Ha MIIOCKOCTH 10
5 I'eomeTprueckue npeodpazoBaHms MIOCKOCTH 4
8 ITnockoctu u nipsimbie B 3-MepHBIX a(UHHBIX U €BKIUIOBBIX TPOCTPAHCTBAX. 4
9 IToBepxHOCTH BTOPOTO NOPsIKA. 2
10 |I'eomerpuyeckue npeoOpa3oBaHus IPOCTPAHCTBA. 6
11 | AddunHOE M €BKIMIOBO N-MEPHBIE TPOCTPAHCTBA 2
12 |M300paxkeHHst reOMETpHUUECKUX (DUTYp Ha MIIOCKOCTH YepTexkKa. 8
13 |DyeMeHThl IPOEKTUBHON T€OMETPUN 10
14 |OcHOBaHMS TEOMETPUU 10
Uroro 70




5. YyeOHO-MeTOAMYECKOE 00ecTIeueHHue JUCIUIIINHBI

5.1 OcHoBHas auTEpaTypa

1.AranacsH, JI. C. [Tekcr] : B 2 u.: yueOHoe nmocobue / JI. C. Aranacsan, B. T. bazbuies . - 2-¢ u3f.,
crep. — Y. 1. - M. : KnoPyc, 2011. — 400 c. - ISBN 978-5-406-00576-7.

2. Atanacsh, JI. C. [Tekcr] : B 2 u.: yueOHoe mocoowue / JI. C. Atanacsn, B. T. ba3puies . - 2-e uzn.,
crep. — Y. 2. - M. : KnoPyc, 2011. -424 c. - ISBN 978-5-406-00576-7.

3. Y1kuH, A. A. I'eomerpusa: Tononorus. ['magkue TuHUM U MOBEPXHOCTH. OCHOBAHUSI T€OMETPUU
[DnexTpoHHbIH pecypc] : yueOHOoe mocobue / A. A. YT1kun, T. U. YTkuHa. - DnekTpoH. TekcToBble aaH. (1
darim: 1,50 M6). - Opck , 2016. -Adobe Acrobat Reader. Pexum pocryma: http:/library.og-
ti.ru/global/metod/metod2016_11_08.pdf

4. Y1kuH, A. A. T'eomerpus: Tononorus. ['maakue nuHuM 1 noBepxHOCcTU. OCHOBAHMS T€OMETPUU
[Texct] : yuebnoe mocodue / A. A. Ytkun, T. U. Y1kuna. - Opck : U3narensctBo OpcKoro ryMaHUTapHO-
TEXHOJIOTHYEeCKOTo HHCTUTYTA (hunuana) OI'Y, 2016. - 126 c. - ISBN 978-5-8424-0817-7.

5. Y1kuH, A. A. IlpoextuBHas reomerpus [Tekcr] : yueOnoe nocodbue / A. A. Ytkun. - Opck : M3xa-Bo
OI'TH, 2013. - 115 c. - ISBN 5-8424-0300-5.

6. Y1kuH, A. A. [IpoexktuBHas reoMeTpus [DeKTpOHHBIN pecypc] : yueOHoe ocodue / A. A. YTKUH.
- DnekTpoH. TekcToBbie AaH. (1 ¢aitn: 1,46 M6). - Opck , 2013. -Adobe Acrobat Reader. — Pexxum noctyma:
http://library.og-ti.ru/global/metod/metod2014 _11_05.pdf

7. YTkuna, T. U. 'eomeTpusi: MeTomonorus u npaktuka [Tekcer] : yaeOHO-MeToauueckoe mocodue / T.
N. YTtkuna. - Opck : U3n-Bo OI'TU, 2006. - 147 c.. - Umeetcs snekTponHas Bepcus - ISBN 5-8424-0288-2.

8. Vrkuna, T. . I'eomerpusa: MeTomonorus W MpakTHKa [DIEKTpOHHBIH pecypc] : ydeOHO-
Metonudeckoe ocodue / T. W. YTkuHa. - DnekTpoH. TekcToBbie AaH. (1 ¢aitn:769245 b). - Opck : OI'TH,
2006. - Adobe Acrobat Reader. Pexum JOCTYyTIA:
http://library.ogti.orsk.ru/global/metod/metod2011_04_04.pdf

9. Y1kuH, A.A. I'eomeTpusi. JKcrpecc-Kypc AJIsl MOJATOTOBKH K TOCYAapCTBEHHOMY AK3aMeHy [ TekcT]:
yaeOHoe mocooue / A. A. YtkuH, T. W. Ytkuna. - Opck : U3a-Bo OI'TU, 2009. - 144 c. 10. Ytkuna, 10. T. W.
I'eomerpusa: BekTopHoe mnpocTpaHcTBO. ['eomMeTpuss IUIOCKOCTM W TMPOCTpaHCTBa. ['eoMerpuueckue
npeoOpazoBanus U noctpoeHus: [Tekcr] : yaeOHO-MeTonuyeckoe mocodue / T. . YTkuna, A. A. YTKUH -
Opck : U3a-Bo Opckoro rymaHuTapHO-TEXHOJOTHUECKoro wHCTUTyTa (dunuana) OI'Y, 2017. - 143 c.. -
Nwmeetcs anextponHas Bepcus - ISBN 978-8424-0856-6.

5.2 lonmosiHUTeIbHAS JIUTEPATYPa

1. Ilonapun f1. I1. AbdunHas u npoekTUBHAs TeoMeTpHst [ DnekTponHslii pecypc]| / I[Tonapun f. I1. —
MIIHMO, 2009. — Pexxum nmoctyma: https://biblioclub.ru/index.php?page=book view red&book 1d=63272
2. Coopnuk 3anau o reomerpu [Tekcr] / npen. B. T. bassuneBa.— M. : [Ipocsemenue, 1980.— 238 c.

3 llepuoauyeckue M3IaHUs

Ne /1 HaunmenoBaunue Kom1-Bo xoMmIwI.
1. MarteMaTtuka B IIIKOJIE 1
2. Marematuka. Bee st yuurens! 1

5.4 UnTepHeT-pecypcesbl

5.4.1. CoBpeMeHHbIe TNpodeccHOHATBbHBIE 0a3bl JAHHBIX M MH(OPMAINMOHHbIE CIPABOYHbIE
CHCTEMBI:

1. bubnmoreka ['ymep - https://www.gumer.info/ JlocTym cBOOOTHBIN.

2. Hayunas 6mbnmoTteka - http://niv.ru/ Jloctyn cBOOOIHBII

3. eLIBRARY.RU - www.elibrary.ru Jloctyn cBoboanbiii. HeoOxoanMa nHANBUyaIbHAS PETHCTpa-
LM B JJOKAJIBHOW CETH By3a.




4. Wudopmammonnas cucrema «EgmHoe OKHO gocTynma K oOpa3oBaTelbHBIM pecypcam» —
http://window.edu.ru/ Jloctyn cBOOOHBII
5. Infolio - YHuBepcuTerckas snekTpoHHas oudnuorexa — http://www.infoliolib.info/

5.4.2. TemaTnueckne npogeccuoHaJbHbIe 0a3bl JAHHBIX U HH(OPMALMOHHBIC CIPABOYHbIE
CHCTEeMbI:

l. Yuutensim nHGOpMATHKK U MaTeMaTUKH - http://comp-science.narod.ru/

2. Exponenta.Ru. O0pa3oBarenbHblii MaTeMaTHueckuil caiit. OOyueHue pabore B MaremaTHye-
ckux nmakerax MathLab, MathCad, Mathematica, Maple u np. - https://exponenta.ru/

3. OnexrponHas 6ubnuoreka BITIY. DnextpoHHas OMbIMOTEKA A CTYACHTOB M MPEToiaBaTe-
nel MmaTeMatuyeckoro axkynprerta. - http://mif.vspu.ru/e-library

4. Enunoe okHO moctymna K nH(GOPMAIIMOHHBIM pecypcaM. MareMaTnka u MaremMaTudeckoe oopa-
3oBaHMe - http://window.edu.ru/catalog/?p _rubr=2.2.74

5. MaremaTrueckoe oOpasoBanue - http://www.mathedu.ru/

6. MathTEST.ru. Marepuansl 1o MaTeMaTUKE B IIOMOIIb IIIKOJIBHUKY M CTYJICHTY (TECTHI 110 Ma-
tematuke online) - http://mathtest.ru/

7. Math.ru. Matemaruueckuii cait — https://math.ru/lib/

8. Uztest.ru. BupryansHbiii kabunet yuutens — http://uztest.ru/

9. denepanbHbIl HHCTUTYT MEJarOTHYECKUX U3MEPEeHHH - http://fipi.ru/

10.  EqWorld. YueOHast ¢bu3nKo-MaTeMaTu4ecKas O6ubnmnoTexa -

http://eqworld.ipmnet.ru/ru/library.htm
11.  XKypuansusiit nopran @TU um. Uodde - https://journals.ioffe.ru/
12. Cu3ud — http://www.kosmofizika.ru/

5.4.3. DaeKTpOoHHbIE OUOJIHOTEYHbIE CHCTEMbI

OBC «YHuBepcuterckas OubamoTexa oHjaiiH» — http://www.biblioclub.ru/ Ilocne peructparuu
JIOCTYIT BOBMOYKEH U3 JII000H Touku ceTu MHTEepHeT.

OBC «Jlanb» — http://e.lanbook.com/ Tlocne perucrpanuu 10CTy BO3MOXKEH U3 JIIOOOW TOUKH CETH
HNuTtepHer.

OBC «PykonT» - http://rucont.ru/ Ilocne peructpauu JOCTYI BO3MOXEH U3 000 Touku cetu MH-
TEpHeT.

OBC Znanium.com - http://znanium.com/ ITocne perucrpanuu A0CTYIl BO3MOXKEH U3 JHOO0H TOUKH
cetu HTEpHET.

ObC «KoHcynbTaHT cTyaeHTay - http://www.studentlibrary.ru/ [Tocie peructparuu JOCTYI BO3SMOXEH
13 10001 Touku ceTu MHTEpHeT.

5.4.4. lonoanurenbHble UHTEpHET-pecypchbl

1. http://publ.lib.ru/ARCHIVES/M/"Matematika v_shkole"/ "Matematika v_shkole".html — »nek-
TPOHHBINA apXUB XKypHaia «MaTreMaTuka B IIKOJIE.

2. http://www.mathedu.ru/ — uHTEpHET-OMOIMOTEKA TTO METOUKE MIPETIOIaBaHMsI MaTeMaTHKu «Mare-
MaTH4YECKOe 00pa30BaHMe: MPOIIOE U HACTOAIIEEY.

3. http://mathtest.ru/ - MaTepuanbl MO MaTEMaTHKE B MIOMOIIb IIKOJIBHUKY U CTYACHTY (TE€CTHI 110 Ma-
TeMmatuke online).

4. http://uztest.ru/ — maTepuansl EI'D mo MaremMaTuke: MoArOTOBKA K TECTHPOBAHUIO.

5. http://mat.1september.ru/ — karanor razersl «MaTemaTuka» u3garenbckoro noma «llepBoe cen-
TAOps».

6. http://www.rusnanonet.ru/nns/17780/ — obunmuanbHpIii cCaT (henepanbHOTr0 areHTCTBA MO HayKe U
WHHOBAIIHSIM.

7. http://obrnadzor.gov.ru/ru/ — opunmanbHbIN calT deaeparbHON CITy)O0bI TT0 HaI30py B cepe oOpa-
30BaHUs U HAYKH.

8. http://www.fipi.ru/ — odpunHManbHBIN calT deaepabHOTO HHCTUTYTA MEaroTHYECKUX U3Mepe-

HUH.



9. http://www.intuit.ru/ — HeKOMMEpUECKO€ YaCTHOE 00pa30BaTeIbHOE YUPEKACHUE JOTOTHUTEIBHOTO
npodeccuoHabHOTO 00pazoBanus «uTepHeT-YHUBepcuTeT MHbOpMamonabix TexHOTOTHi».

10. http://kb.mista.ru/ — apxuB cTareii 00 WH(POPMALMOHHBIX TEXHOJOTMAX Ha MPUHIMIAX
Wikipedia.org.

11.  http://compress.ru/ — Web-cepep xxypHana «Kommbrotep [Ipece».

12.  http://infojournal.ru/ — caiit )xypHana «MapopmaTrka u 06pa3oBaHHE.

5.5 IlporpammHoe obecnedyeHHe, NMpo(ecCHOHAJNbHBbIC 0a3bl JAHHBIX M HHPOPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI

Tun nporpammuoro obecrieuenus | HawmmeHnoBaHue Cxema JIMIEH3UPOBAHUS, PEKUM JOCTYIA
OrepaIHonHas cHCTEMA Microsoft Win- HOI[HI/ICKa Enrollment for Education Solu-
dows tions (EES) mo rocynapctBeHHOMY KOH-
OducHsrii maker Microsoft Office | TPaKTy: Ne 5[I/18 o1 13.06.2018 .
Gooele Chrome becnnarnoe 10,
WnTepuer-6paysep & http://www.google.com/intl/ru/policies/terms/
becnnarnoe 10,
SAunexc.bpayzep

https://yandex.ru/legal/browser_agreement/

6 MaTepuajibHO-TeXHHYeCKOe o0ecneyeHue JUCIHILINHBI

HaumeHoBaHHe NIOMeELIEHHSA MarepuanbHOe-TeXHHYECKOE o0ecreyeHne
VY4eOHble ayIUTOPHH: VYuebHas mebenb, J0CKa, MyJIbTUMEIMIHOE 000pYyA0BaHUE
- JUISl TIPOBE/ICHUSI 3aHATHI (TTpoexTop, 3KpaH, HOYTOYK ¢ BBIXO/IOM B ceTh «/HTepHET»)

JIEKIIMOHHOTO THIIA,
cemuHapckoro tumna (2-206, 2-
211, 2-307);
- JUTsl TPYIIIIOBBIX U VYyeOHnast Mmebenb, 10CKa, IePCOHAbHBIE KOMITBIOTEPHI C BBIXOIOM B
WHIMBUIYaIbHBIX JOKAJIBHYIO CETh U ceTh «IHTepHEeT»
KOHCynbTarui (2-204, 2-207, 2-
208);
- I7Is1 TEKYIIETO KOHTPOJIS U VYyebnas medenb
MIPOMEXKYTOUHOMU aTTecTanuu (2-
219)
Kommerorepnsiit kiace (2-207) | YueOHast Me0enb, KOMIBIOTEPHI (8) C BBIXOJOM B JIOKAIBHYIO CETh H
ceTb «HTEepHET», epeIBUKHAS JOCKA, JIUIIEH3HOHHOE
porpaMMHoOe o0ecrieueHue
Kommbrorepnsrii kinace (2-208) | YueOnas me0enb, mepeIBIKHAS T0CKa, KOMITBIOTEPHI (8) ¢
BBIXOJIOM B JIOKJIBHYIO CE€Th U ceTh «HTepHET», TULIEH3UNOHHOE
MporpaMMHOE 00ecIieyeHne
Kommbrorepnsrii knace (2-213) | YueOnas meGenb, mepeBKHasI 10CKa, KOMITbIoTepsl (12) ¢ BhIXO-
JIOM B JIOKQJILHYIO CEeTh U CeTh «MHTEpHET», MPOEKTOP, IKpaH, Ju-
[IEH3MOHHOE MPOrpaMMHOE 0OecredeHme
ITomemenue niis VYuebHas mebenb, KOMIbIOTEPHI (3) ¢ BBIXOJOM B ceTh «MHTepHET»
CaMOCTOSATEIILHON PaboThI 1 00€ecTieueHneM JIOCTYIIa B SJIEKTPOHHYIO HH(OPMAITMOHHO-
o0yyJaromuxcs, A7 KypcoBoro | oopasoBareibHyto cpeny Opckoro ryMaHUTapHO-
MIPOCKTUPOBAHUS (BBITIOJHEHUS | TEXHOJOTHYecKoro nHetutyta (pummana) OI'Y, mporpammHoe
KypcoBbIX pabor) (2-311) obecrieyeHue

Jns  mpoBeneHuss — 3aHATUH  JIGKIIMOHHOTO  THUIMA  HUCHOJB3YIOTCS — CIEAyolle  Habophbl
JE€MOHCTPALIMOHHOTO 000PYI0BaHMs U y4eOHO-HATIIsIIHbIE TOCOOuSI:
- IPE3eHTAUH K KypCy JIEKIIHH.
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