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1. Ileau ocBOeHMSI TUCHUIIJIMHBI

OCHOBHOH LIETBI0 OCBOEHUS TUCLUILINHBI «I'eomeTpus» ABiseTcs GopMupo-
BaHHE TOTOBHOCTHU CTYIEHTOB K MPO(EeCCHOHATBLHON NeSTENbHOCTH, K Ipenoana-
HUIO MIKOJBHOTO Kypca MaTeMAaTHUKH, B YaCTHOCTHU, €r0 T€OMETPHUECKOM COCTaB-
JISIFOILEH, pa3BUTHE y CTYACHTOB KOMIIETEHIINA, OTIPEeTICHHbIX (peepanbHbIM 00-
pa3oBaTeIbHBIM CTaHAAPTOM BBICIIETO O00pazoBaHMs JIsi OakalaBpoB IO Hampas-
nennto noAarotoku 44.03.01 — [lexaroruueckoe oOpazoBaHUeE.

JlanHast AMCUUITIMHA MpU3BaHa 00eCeUYnTh OYAYIINX YUUTEICH MaTeMaTHKU
rIIyOOKUMH 3HAHUSMHU [0 OCHOBHBIM pa3jieliaM TeOMETPHUH KaK HayKH, MpeJCTaB-
JSIFOIIMM COOOM pa3BUTHE M YIUIyOJIEHHE OCHOBHBIX TEMAaTHYECKHX HaIlpaBICHUN
IIKOJILHOTO Kypca T€OMETPHH.

3amaun OCBOCHUS JaHHOW JUCIMUILTHHBIL:

- obecrieueHne 3HaHUSIMHU B 00JaCTH T€OMETPUU B TeX e€ pasienax U B TeX
00BbEMax, KOTOPBIX OyJIeT JOCTaTOYHO AJIsl pelleHUs OyAyIlIUM YUUTeIeM MaTeMa-
TUKU NEAArorn4eckux M HaydHO-METOJIMYECKUX 3a]ad IO MPENoJaBaHUIO Kypca
reoMeTpuH, Kak B 0a30BOii, Tak U B TPOQUIBLHON LIKOJIE;

- obecrieueHre 3HaAaHUSMH B 00JIaCTU UCTOPUU Pa3BUTHUS TeOMETpUU U ¢op-
MUPOBaHUs €€ OCHOBHBIX METO/IOB, BKJIIOYasi OCHOBHOM METOJ| BCel MaTeMaTuye-
CKOM HayKu — aKCHOMaTHYECKHI METO;

- popMupoBaHUE CHOCOOHOCTH pa3BUBaTh y CBOMX OyIyIIMX YYEHHKOB
MIPOCTPAHCTBEHHOTO TPEACTABICHUS, JJOTUKN MBIIUICHUS, HHTEPECa K HU3YUCHHIO
MaTeMaTHYeCKUX HayK, (OPMHUPOBAHUIO Y HUX HauaJIbHBIX MPEICTaBICHUMA O pas-
Jienax BBICIIEH MaTeMaTHKH, O chepax e€ MPUMEHEHHsI B CaMbIX Pa3HOOOpa3HBIX
00JacTAX HAYKH U MPAKTHUKHU,;

- CUCTEeMaTHu3alys U yriyOjaeHue 3HaHU| IeMeHTapHON reOMeTpUH, OCBOe-

HHC 1 CUCTCMATHU3allsd OCHOBHBIX MCTOJO0B PCIICHUA I'COMCTPHUUCCKHUX 3a1a4,
- 3HAKOMCTBO C OCHOBHBIMH HAIIPABJICHUSAMU COBpeMeHHOﬁ I'COMCTpPHH.

2. Mecto nucunmiiunbl B ctpykrype OOII 6akanaBpuara

JucnumuHa «['eomerpusty (b1.0.19) sBnsercs DUCHMILUIMHOW 00S3aTeNb-
Hol yactu brioka 1 «ucuummunas»y (Mogynu) yueoHoro miana OOIT 6akanaBpua-
Ta no HanpasieHuto 44.03.01 [lenaroruueckoe odpazoBanue, npoduiato «Marema-
THYecKoe oOpa3oBanue». Ha ee m3ydenue orBomutcs 252 gaca. CoriacHo y4eo-
HOMY IUJIaHy HaIpaBJieHUs] U TPO(UII0 MOATOTOBKH JaHHBIN Kypc BO BTOPOM U TIsI-
TOM CEMECTpax 3aKaHUMBAETCS K3aMEHOM.

Jlist ocBOeHMST MaTepuaia JaHHOW AUCITUIUIMHBI HEOOXO0UMO OCBOCHHE Ma-
Tepuaga MIKOJbHOIO0 Kypca MaTeMaTHUKH, B YAaCTHOCTH, IJAHUMETPHUH U CTEPEO-
MeTpuu. Pemas 3amaun cuctemMaTu3aluy U yriyoJeHus: 3HAaHUM M YMEHUN IIKOJIb-
HOTO Kypca T€OMETpPHUH, SIBISIETCSI TECHO CBS3aHHOW C OCHOBHBIMM MaTeMaTH4e-
CKHMH JUCIUTIIMHAMH. «Anredpa» u «MaTeMaTHIeCKUi aHAIII3Y.



3. Pe3yabTaThl 00y4eHHs 0 TUCHMILINHE

Koa m HaumeHo-
BaHHe KOMIIe-

Koa n nHaumeHoBaHUe MH/IHU-
KaTopa (MHIUKATOPOB) J10-

PesyabTaThl 00yyeHus

TEeHINHU CTHKEHHUS] KOMIIeTEH MU
YK-1 Cnoco6en | 1.1_B.YK-1. AHanuzupyet | 3HaTh:
OCYILECTBIISITh 3amaqy, BbIIEAs ee 0a30BbIe | — crenU(PHUKY U TOCTAHOBKY OCHOBHBIX

MTOMCK, KpUTHYE-
CKMI aHAJIU3 U
cuHTe3 uHpopMa-
[[UU, IPUMEHSTh
CHUCTEMHBIN IT0I-
XOJ1 JIJISl peIICHUs
MOCTaBJIEHHBIX
3aJ1a4.

COCTaBJIAOIIHUC. OCYH_IGCTBJ'IH-
€T ACKOMIIO3HIIHIO 3aJa4u.

3a71a4 reOMETPHUU;

— Cc11ocoObI ¥ TpUeMBI (hopMaIIN3aLUU Ma-
TEeMaTHYECKHUX U MPAKTHIECKUX 33a4
Tre€OMETPHUUECKUMH METOIAMH.

YMmern:

— aHAIM3UPOBATH 3a7a4yM, BbIIEISS ee Oa-
30BBIE COCTABIISIOIINE;

— OCYIIECTBIIATH JEKOMITO3UIIHIO 3a/1aUH.
BiiajgeTh: HaBBIKAMU aHAIN3A 33/1a4H1 C
BBIJICJICHUEM €€ 0a30BBIX COCTABIISIFOIINX.

2.1_B.YK-1. Haxoaut u Kxpu-
TUYECKH aHATM3UPYET UHPOP-
Maluioo, HeoOXoIuMyl s
pelIeHusl OCTABJICHHON 3aJ1a-
9H.

3HaTh: OCHOBHbIC UCTOYHUKHU UH(POpMa-
[IUU TI0 TEOMETPHUH U €€ IPUMEHEHUH B
MaTeMaTUKe U KOMITbIOTEPHBIX HAYKaX.
YMeThb: HAXOAUTH U KPUTHYECKHU aHAIIH-
3UpOBaTh UHPOPMAIIHIO, HEOOXOIUMYIO
JUTSL peIlIeHUs TIOCTaBJICHHOM 3a1a4H.
Baapners: HaBbiKamMu paboThI ¢ HHGOpPMa-
1IMeH U3 Pa3INYHbIX HCTOYHHKOB.

3.1_B.YK-1. PaccmarpuBaer
pa3nuyHbBle BapUaHTHI pelIe-
HUS 33/1a44, OLICHHBAsI UX JO-
CTOMHCTBA U HEJJOCTATKH.

3HaTh:

— THUITOJIOTUKO OCHOBHBIX 3a1a4 FGOMCTpI/II/I
— 30JI0TO€ MPaBUJIO METOAUKH: JIy4Ile
pelIuTh OJIHY 3a/lauy JECAThIO CriocobamMu
(omeHMBasE TIPU ITOM HMX JOCTOMHCTBA H
HEJIOCTATKH ), YeM JIECATh 3a/1a4 — OJTHUM.

YMeTh: OLICHUTH JIOCTOMHCTBA M HEJO-
CTaTKHu paSJ'II/I‘-IHI)IX BapI/IaHTOB pGIHGHI/Iﬂ
3a/la4 MpU MPUMEHEHUH Pa3TMYHBIX T'€0-
MCTpI/I‘-ICCKI/IX METOAOB B MATEMAaTUKE U
KOMIBIOTEPHBIX HayKaX.

Baagers: HaBblkamMu BbIOOpa ONTHMAlIb-
HOro croco0a pemieHus: I MOCTaBIICH-
HOMU 3a7a4u.

4.1 _B.YK-1. I'pamotHo, I0-
TUYHO, apryMEHTHPOBAHHO
dbopmupyer COOCTBEHHBIC
CyXXJeHus U oreHku. OTiauya-
eT (QaKTel OT MHEHHIA, UHTEP-
npeTanui, ONEHOK W T.J. B
pPacCyXJIEHUSIX JIPYTUX y4yacT-
HUKOB JEITCILHOCTH.

3HaTh:

— OCHOBHBIE 3aKOHBI JIOTUKH U JOT'HYECKHE
IpaBUiia apryMEHTHPOBAHHOCTU PaCCyXK-
JIEHUH.

YMmerh:

- Ha OCHOBE ATUX 3aKOHOB M TIPABHII JIOTH-
YECKH BEpPHO, ApTyMEHTHUPOBAHO U SICHO
CTPOUTH YCTHYIO U TUCHMEHHYIO PEYb;

- OTJIMYaTh JIOTMYECKU CTPOTHE PacCyk-
JCHUS W JIOKA3aTelIbCTBA OT CYKICHUH
IBPUCTUYECKUX, UHTYUTHUBHBIX

Baangern:

— HaBBIKAMH (OPMUPOBAHHUS COOCTBEHHBIX




CYXKJICHUM W OIEHOK B 00JacTH MpHMEHe-
HUSI METOJIOB T€OMETPHH;

— HaBbIKAMH T'PaMOTHOI0, JIOTUYHOTO H
apryMEHTUPOBAHHOTO H3JIOKEHUS CBOEH
MO3UIMU 10 BOMPOCAM IPUMEHEHUS Ieo-
METPUYECKUX METOJIOB.

5.1 B.YK-1. Omnpegenser u
OIICHUBAET TPAKTHYECKUE TI0-
CJIEJICTBUSI BO3MOXKHBIX pellle-
HHM 3a]1a4U.

3HaTh: IPUMEHEHUE METOIOB I'€OMETPUU
B MaTeMaTHKe, B KOMIBIOTEPHBIX HayKax
U B IIPaKTHUKE.

YMerb: HaXOIuUThb B3aUMOCBS3b IIOCIEN-
CTBUI BO3MOJKHBIX PEIICHUH 3a7a4u C yXKe
pPELIEHHBIMU 3aja4aMH T'€OMETPHH.
BuiajgeTh: HaBBIKaMU OIIPENEICHUS U OLe-
HHUBAHUS  IIPAKTUYECKUX  IOCIECIACTBUI
BO3MO)KHBIX PELICHWM JAaHHOM 3aJadyu ¢
TEOPETHUYECKUMU 3a/ladyaMU, KOTOpbIE €IlIe
IIPEACTOUT PELINTh, a TAKXKE C 3aJa4aMu
IIPWIOKEHUN U IPAKTUKH.

IIK-1 Cnocoben
OCYIIECCTBIISATh
MEearoru4ecKyro
JIEITENIHLHOCTbD I10
PO UIHHBIM
npeaMeTam (JIuc-
[UIUTMHAM, MOJTY-
J5IM) B paMKax
porpamMM OCHOB-
HOT'0 00IIEero u
CpEIHEro o0IIero
o0Opa3oBaHusi, 11O
mporpaMmam Jio-
MTOJIHUTEILHOTO
o0Opa3oBaHus Jie-
Tel

1.1_B.IIK-1. Bocnpoussoaut
OCHOBHBIE TEOPETHYECKHUE IIO0-
JIO)KCHHSI W PEeIIaeT THUITOBHIC
3a/]ayd = MO0  AMCIUIUIMHAM
BBICIIICHT MAaTeMaTHKH, SBJIS-
IOIIHUMCSI TEOPETHUYECKUMHU OC-
HOBaMH IIKOJIBHOTO Kypca Ma-
TEMaTUKU (Teopusl 4ucel, aj-
rebpa, reoMeTpusi, MaTeMaTH-
YECKUN aHaJIN3, TEOpUs BEPO-
STHOCTEH M MaTeMaThdecKas
CTaTUCTHKA)

3HaTh:

— AaKCMOMAaTH4YECKHE OCHOBBI U OCHOBHBIE
TEOPETUUECKUE IOJIOKEHUSI Pa3IMYHBIX
T€OMETPUYECKHUX JUCLHUIIINH;

— CBSI3b PA3JIMYHBIX Pa3/JeIOB Fr€OMETPUU C
paszenaMy LIKOJBHOIO Kypca IeOMETpUH
— IUIAHUMETPHUEN U CTEPEOMETPHUEH
Ymers:

— IPUMEHSATH PAa3JIUYHbIE METOJIbI T€OMET-
pUHU I pEeIIEeHUs] TEOPETUYECKUX U IIPaK-
TUYECKHX 3a/1a4 T€OMETPUU

Baanern:

— JIOTUKOM pacCyXJIE€HHH U IPOCTpPaH-
CTBEHHBIM IIPEACTABICHUEM ISl PEIIEHUS
TEOPETHUYECKUX M IPAKTUYECKUX 3a1ad
IIKOJIBHOTO Kypca FreOMETPUH

2.1_B.IIK-1. OO®bscHseT
y4eOHBIN MaTeMaTUYECKUI
Matepuan (B paMKax Ipo-
rpaMM OCHOBHOTO OOIEro u
cpeaHero oouiero ob6pa3oBa-
HUS) U pelaeT U OOBACHSAET
peleHue 3a/1a4 IeMeHTapHOI
MaTeMaTHKH

3HaTh:

— JIOTUYECKOE CTPOEHHE IIKOJIBHOIO Kypca
TEOMETPHH.

YMeTh: TOHECTH 0 CBOUX OyIylIUX yde-
HUKOB, YTO T'€OMETPUs NPU3BAHA PA3BUTH
B HHUX JIOTMYCCKOC MBIIIJICHUE W IIPO-
CTPAaHCTBEHHOE NPEJCTABICHUE U HHTYH-
IHIO.

Baanerb: ymeHuem Tak OOBSCHATH Ieo-
METpUUYECKUN MaTepuai, YTOObl €ro 0CBO-
€HHE CII0COOCTBOBAJIO PA3BUTUIO B yda-
IIUXCS Ha3BAHHBIX Ka4E€CTB.

3.1_B.IIK-1. IIpoBoauT KOH-
TEKCTHBIA aHamM3 y4eOHBIX
MaTeMaTHYECKHUX TEKCTOB

3HAaTB: JIOTMUECKHE 3aKOHBI JIOTUKO-
BEepOALHOTO CTPOEHUSI OCHOBHBIX KOMIIO-
HEHTOB MaTEMAaTUYECKOI0 TEKCTa — IOHS-
TUH W UX OmpenereHui, (HopMyIHpoBOK
MaTEMaTHYECKUX TEOPEM, CTPOEHHI Ma-
TEMAaTHYECKUX TEOPHIl.




YMmerh:

— JIOTUYECKH TPaMOTHO (HOpMyTupoOBaTh
OTIpe/IeJICHUSI MAaTEMaTHYECKUX TTOHATHI;
— aHAIM3UPOBATh CTPOEHHUE MareMaThye-
CKHX TEOpPEeM U yMETh IpPeoOpa3oBHIBATH
PaBHOCHIILHBIM 00pa30M UX CTPYKTYPY.
Baanern:

— OOIIEIOrHYECKUMHA METOJaMH  JI0Ka3a-
TEJIbCTBA TEOMETPUUYECKHUX TEOPEM;

— TEOMETPUYECKMMU METOJaMH Jl0oKa3a-
TEJILCTBA TEOMETPUUYECKUX TEOPEM.

4.1_B.IIK-1. TIpoBoauT KOH-
TEKCTHBI aHalIM3 Yy4eOHBIX,
y4eOHO-METOJMUECKUX Mare-
pHaoB, aHAIM3 IeJaroruye-
CKMX CUTYAallMH, pelaeT neaa-
rOrMyecKue 3ajaun

3HaThb:

— OCOOCHHOCTH PAa3JIMYHBIX YYEOHBIX H
y4e0HO-METOIMYECKUX MATePUAIOB IO
T€OMETPHUH,

— BUJBI TUIUYHBIX MEAarOTUYECKUX CUTY-
aIuii Ha ypoKax reoOMeTpuH,

— THIIOJIOTHIO IEeJArorMYecKUX 3ajad Ha
ypOKax reOMeTpHH.

YMmerh:

— BbIOpaTh HEOOXOoIWMMBbIE Yy4ueOHbIE U
y4e0HO-METOIUYECKIE MaTepHallbl IS
3aHATUH 110 TEOMETPHH,

— aHAJM3HPOBATh HA MPAKTHUKE PEaATbHBIC
MEeIarornyeckue CHUTyalldd Ha YpoKax
TCOMETPHH,

— pelarh MPaKTHYECKUE TeAaroruyecKue
3a/1a4¥, KOTOpPBhIE MOTYT BO3HUKHYTHh Ha
ypOKax reOMeTpHH.

Baagers:

— METOJaMHM KOHTEKCTHOTO aHaiu3a y4eo-
HBIX U Y9eOHO-METOIMICCKUX MAaTEePHAIIOB
110 TEOMETPHH,

— METOJIaMHU pa3pelICHUs TIeIarOrHIeCKIX
CUTyalluil pazNUYHBIX THIOB Ha YpOKax
TE€OMETPHH,

— METOJIaMH PEIICHHS MPAKTUYECKUX TIe-
JArOTMYEeCKUX 3a/1ad Pa3IMYHBIX THUIIOB Ha
ypOKax reOMETPUH.

5.1 _B.IIK-1. [IlpoBomutr wu
aHAJM3UpPyeT Y4eOHbIC 3aHs-
THS TIO TIPOTPaMMaM OCHOBHO-
ro 00IIEro U CPpeAHEro O0IIero
oOpa3oBaHuUsl, 110 IporpaMmmam
JIOTIOTHUTEIIFHOTO ~ 00pa3oBa-
HUS JIeTen

3HATh: METOJMKO-TICIarOTMUYCSCKYI0 TEO-
pPHIO TIPOBEJCHUS YUYEOHBIX 3aHSATHH 10
TCOMCETPHH PA3TIUYHBIX TUIIOB.

YMeTh: Ha TPAaKTUKE MPOBOJUTH TaKHE
3aHATHUSA 110 IIKOJBHOMY KypCy I'€OMET-
pHH.

Baanern: METOITaMU TICHXOJIOTO-
MEeIarOrMYECKOro aHaliu3a y4eOHBIX 3aHs-
THH TI0 TPOrpaMMaM OCHOBHOTO OOIIETO U
cpemHero oobiero obpazoBaHus, MO MPO-
rpaMMmaM JOTMOJHHUTEIBHOT0 00pa3oBaHHS
JIeTel 10 KypCcy T€OMETPHH.




4. CTpyKTYypa H coepkaHue TUCHUILTHHBI

OO6miast TpyJI0€MKOCTh AUCIHHUILIMHBI «I'€oMeTpHus» COCTaBIIIeT / 3a4ETHBIX €JIU-
Hui, 252 gaca.

Bunbl yueOHo# padoThI, BKJIIOYAs
CaMOCTOSITEIbHYI0 Pa0oTy CTyIeHTOB

U TPYA0EMKOCTh (B Yacax)

DopMbI TEKYILIEr0
KOHTPOJIS ycIeBae-

=
e IIp.3anaTHs MOCTH (no Heoenam
= § cemecmpa)
Ne Pasznen 2 g . D 2 ®opMBI IPOMEIKY-
n/n AUCUMILIHBI 5 ® = = 3 S a S | TouHoii aTTecTauun
o = = 22 223 0 | ~ 2
A g &5 B g = g |0 = (no cemecmpam)
2] 1
E = = 2| w28 S
S5 =285 =
g3 =2~
(= =
o = F
JJIeMeHTBI
BeKTOpHOi IlpoBepka pomariHe-
1 areBphI na I |13 6 4 1 ro 33/1aHus; OMpPOC Ha
MIPAKTUKE
MJIOCKOCTH. P
Meton Koopaumar IIpoBepka momarHe-
2 A IUI0CKOCTI Il 4 2 2 ro 33/IaHUs; OTPOC Ha
’ NPaKTHUKE
[psiMmble TMHUM HA Iposepia siomanie-
3 10CKOCTH 56| 4 2 1 ro 33/IaHUs; OMPOC Ha
IIPAKTUKE
Aaredpanyeckue IIpoBepka momarnHe-
4 | TMHUHU Broporo | Il | 7-8| 6 4 1 1 r'0 3aJaHusT; OTIPOC Ha
nopsaKa. IIPAKTUKE
Kourpoabnas T 9 2 KourpoabHass  pa-
padota Ne 1 0orTa mo temam 1-4
DJeMeHTBl  BEKTOp- 10- [IpoBepka momarnine-
5 HoM anre6ps! B mpo- | |l 11 4 4 1 ro 3a/laHus; ONpPOC Ha
CTpaHCTBE. NPaKTHKE
Metoa koopauHaT B Iposepka siomanie-
6. DOCTDAHCTR | 12 2 2 ro 3a/laHus; ONpPOC Ha
pocTp NPAKTUKE
[L10cKOCTH B IlpoBepka pomariHe-
7 DOCTDAHCTEE I | 13 2 2 ro 33/1aHus; OMPOC Ha
poctp ’ HpaKTHKE
[IpoBepka nomarine-
psimbie B
8 I pOCT AHCTEE I | 14 2 2 1 ro 33/IaHus; OMPOC Ha
poctp ) NPaKTUKE
Auredbpandeckue 15- IIpoBepka nomariHe-
9 NOBEPXHOCTH I 16 4 6 1 1 ro 3aJjaHus; OIIpoC Ha
BTOPOr0 MOPSAKA. NPaKTHKE
KonTtpoabnas TR 2 Kontposasnasgs  pa-
padota Ne 2 0oTa mo Temam 5-8
36 | Dk3ameH.
IIpomexyTounast
aTTecTanus KouTpoabHble pa-
00TbI Nel, Ne2
HToro 3a 2 cemecTp 1-
1 32 32 0 2 6 | 36
(108 4.) 16
10 I'eomeTpuueckne v 12| a 4 4 IIpoBepka momarHe-

TOCTPOEHHUSI HA

T'0 3alaHud; OIIPOC HA




IJIOCKOCTH MIPAaKTHKE
LHHPKYJIeM U
JIMHEHKOIA.
IIpeoopa3zoBanust
IVIOCKOCTH M HX
DHMEHeHMe " IIpoBepka pomariHe-
11 P V | 3-6 8 8 4 ro 3aJaHusl; OMpoC Ha
PelIeHUIo
IIPAKTUKE
reoMeTpHYecKux
3aaad.
KonTposabHasn KonTpoannaa pa-
\Y 7 2 2
padora Ne 3 0ota no Temam 9-10
Teopust nzo0paxe-
N IIpoBepka momarnHe-
HUH IpOCTpaH- 8-
12 V 6 4 6 ro 3aJaHusl; OMpoC Ha
CTBEHHBIX (puryp Ha 10
IIPAKTUKE
TJIOCKOCTH.
IIpoBepka pomariHe-
13 | MHOrorpaHHHKH. VvV | 11 2 2 4 ro 3aJaHus; OIpoC Ha
NPaKTHUKE
KonTponsnaa  pa-
Kourpoabnast
VvV | 12 2 2 oora mo temam 11,
padora Ne 4 12
AKCHOMaTHYECKHIA
METOJ B MaTeMaTHKE [IpoBepka momarnine-
14 | u B reomerpum. Jlo- | V | 13 2 2 4 ro 33/IaHUs; OMPOC Ha
THYECKHE  aCHeKThI NpaKTUKE
AKCHMOMATHKH.
O6ocHoBaHMEe  €B-
KIHJIOBOM  reoMer-
IIpoBepka momarnHe-
pUM Ha OCHOBE pas3- 14- .
15 \Y% 6 4 4 ro 33/IaHUs; OTPOC Ha
JINYHBIX CHUCTEM aK- 16
NpaKTUKE
cuom (I'mmebepra,
Beitns).
JJIeMeHTBI [IpoBepka momariHe-
16 | reomerpumn 17 2 2 6 r'0 3aJIaHHsT; OTMPOC Ha
JlobaueBckoro. IIPAKTUKE
AKCHOMaTHYECKHIA
METOA B IIKOJIHLHOM [IpoBepka momarnine-
17 | kypce u mxomeHeIX | V | 18 2 2 6 ro 33/IaHUs; OTPOC Ha
y4eOHUKaX TIeoMeT- NPaKTUKE
puun
36 | Dk3ameH.
IIpoMe:xxyTOUHast
ATTeCTALNSI KonTpoabHble pa-
00TbI Ne3, Ned
1-
HTroro 3a 5 cemectp | V 18 32 32 42 | 36
2,
BCEI'O — 252 yaca 5 64 64 48 | 72

Tema 1. Dnemenmot 6exkmopHou anzebpvl Ha NAOCKOCINU

Copepxanue QUCHUIIMHBI

ITousTHe BCKTOpa WU COMYTCTBYIOIIHEC IMOHATHA. OTKJ’Ia}II)IBaHI/Ie BCKTOpa OT TOYKH. Cio-
JKEHUE BEKTOPOB U CBOMCTBA CIIOXKEHMsI. BblunTaHNe BEKTOPOB. Y MHOXEHHE BEKTOpA Ha YUCIIO
(ckansp), cBoiicTBa 370l onepanuu. [Ipu3Hak KOJUIMHEAPHOCTH JIBYX BEKTOpOB. Teopema o pas-
JIOKEHUU BEKTOPA Ha IIOCKOCTH B JIMHEHHYI0 KOMOMHAIMIO BEKTOpOB. JInHeiiHas 3aBUCMOCTD




U JIMHENHas HE3aBUCUMOCTb CHCTEMbI BEKTOpOB. IIpH3HaK KOJJIMHEApHOCTH ABYX BEKTOPOB —
BTOpasi GOpMYyITHPOBKa.

Koopaunatsl BekTopa Ha miiockocTd. Teopema o KoopAMHATax JIMHEHHOW KOMOMHAIMM
BEKTOpOB. I[pr3HaK KOJIMHEAPHOCTH IBYX BEKTOPOB B KOOPJIMHATAX.

[Tpoexuust BekTOopa Ha NpsAMYyr0. YHcIeHHOE 3HaUE€HUE NMPOEKLUU BEKTOpa Ha ock. Opro-
HOPMHUPOBAHHBII 0a3uc, HAPaBIAIONIME KOCHHYCHl BekTopa. CKalsipHOE MPOU3BEACHUE IBYX
BEKTOPOB U €ro CBOMCTBA. BhIpaXkeHHE CKaIsIpHOTO IPOU3BEJIEHUS JBYX BEKTOPOB B OPTOHOP-
MUPOBaHHBIX (J€KapTOBBIX) KoopAuHATax. [Ipu3HaK nepneHIuKyIIpHOCTH IBYX BEKTOPOB B Op-
TOHOPMHUPOBAHHBIX (JI€KaPTOBBIX) KOOPAUHATAX.

[ToHsiTe BEKTOPHOTO MPOCTpaHCTBA V U €BKIIM0BA BEKTOPHOTO MPOCTPAHCTBA (aKCHOMa-
TU4Yeckuil moaxoxa). OCHOBHbBIE CBOWCTBA BEKTOPHBIX MPOCTPAHCTB.

Tema 2. Memoo koopounam na niockocmu

Addunnas cucrema KoopaUMHAT HA IJIOCKOCTU. HaxoxkieHrne KOOpauHAT BEeKTOpa MO KO-
OpAMHaTaM €ro Hadaja u KoHua. PaccTtosHue Mexny IByms Toukamu. /leneHue orpeska B JaH-
HOM OTHoOIleHUHU. [lekapToBa (OpTOHOPMUpPOBaHHAs) cucTeMa KoopauHat. [IpeoOpa3oBanue jae-
KapTOBOW CHCTEMbI KOOPJAMHAT Ha IJIOCKOCTH: MapajuleibHbIN nepeHoc Haudana. [Ipeobpa3oBa-
HUE JEKapTOBOM CUCTEMbl KOOPJAUHAT HA IJIOCKOCTH: IIOBOPOT OCEW KOOPIMUHAT.

JIMHUM HA TUIOCKOCTH W MX KJIacCH(UKanusi. YpaBHEHHS OKPY)KHOCTH B HESIBHOW M mapa-
MeTpuyeckoit popmax. [lonspHas cucreMa KOOpAMHAT Ha TJIOCKOCTH U €€ CBS3b C JIEKapTOBOM
CUCTEMOM KOOpAMHAT. Y paBHEHUE OKPY>KHOCTH B IMOJISIPHOM cucteme kKoopanHaT. OKpyxKHOCTh
Anomnonus. UccnegoBanue 3aMeyaTeIbHbIX IJMHUN METOJIOM KOOP/IMHAT.

Tewma 3. Ilpsamvie nunuu na niockocmu

YpaBHeHHEe MPSAMOi ¢ YII0BBIM KO3 PHUIIEHTOM. Y paBHEHHE NPSMOM, MPOXOIAIIeH uepes
JaHHYIO0 TOYKY B JAHHOM HAIpaBJI€HUM. Y paBHEHHUE NPSIMOMN, IPOXOJAIIEH uepe3 ABE JaHHbIE
TOYKU. YpaBHEHHUE MpsiMOM B oTpe3kax. [lapamerpuueckue ypaBHeHus npsmoi. Kanonnueckoe
ypaBHeHue npsaMoil. [IpsmMble kak anredpandeckue JMHUM NepBoro nopsaka. Oouiee ypaBHeHHE
npsiMoil. PaccTosiHue OT TOUKH 10 MPSAMOM. YTOJ MEXAY ABYMS MPSAMbIMU. Y CJIOBUS Mapajlieib-
HOCTHU U MEPHEHIUKYISIPHOCTH JIBYX NpsAMBIX. B3auMHoe pacnionoxenue 1ByX NpsMbIX Ha IJIOC-
KOCTHU. |'eoMeTpruecKkoe NCTOJIKOBAHUE YPAaBHEHUM W HEPABEHCTB MEXKAY KOOpJAMHATAMU. 3a/1a-
HUE MOJYIIOCKOCTH.

Tema 4. Aneebpauueckue 1unuu 6mopo2o nopsaoxa

Onuric: onpezeNeHue; OCHOBHbBIE 3JIEMEHTHI, BbIBOJI KAaHOHHMYECKOIO YpaBHEHMsI; CBOM-
cTBa. ['mmep6ona: ompeneseHue; OCHOBHBIE 3JIEMEHTHI, BBIBOJI KAHOHHYECKOTO YpaBHEHHS;
cBoiictBa. [lapabona: onpesneneHne; OCHOBHBIE 3JIEMEHTHI, BbIBOJ KAHOHUYECKOTO YpaBHEHMS;
cBoiicTBa. [IpuBeneHne oO1ero ypaBHeHUs JUHUU 2-TO MOPAJKA K KAHOHMYECKOMY BUIy. Teo-
pema, jarolas OnMcaHue BceX JIMHUN 2-To nmopsaka Ha miockoctu. [Ipumep npuBenenus oOuie-
IO YpPaBHEHHUS JIMHHUH 2-TO MOPsIIKa K KAHOHUYECKOMY BUY.

Tema 5. Onemenmoi 6ekmopHotl aneebpvl 8 npocmpancmee

Teopema 0 pasnoXEHUU BEKTOpAa B MPOCTPAHCTBE B JMHEHHYIO KOMOWHAIIMIO BEKTOPOB.
[TpusHak KoMIIaHapHOCTH TPEX BeKTOpOoB. KoopamHaTel BEKTOpa B IpOCTpaHCTBE. BekTopHoe
IIPOU3BE/IEHUE JBYX BEKTOPOB: OIpe/esieHue; cBoiicTBa. CMelaHHOE NMPOU3BEACHHUE TPEX BEK-
TOPOB: OIPECICHUE; CBOMCTBA; F€OMETPUUECKUNA CMBICI. BrIpakeHre BEKTOPHOTO MPOU3BENE-
HUS IByX BEKTOPOB B JIEK. KOOp/AMHATaX. BeIpakeHne cMenaHHOrO MPOU3BEIEHUS TPEX BEKTO-
POB B JIEK. KOOpPJMHATAaX. Y CIOBHE KOMIUJIAHAPHOCTU TPEX BEKTOPOB B JEKapTOBBIX KOOpPAMHA-
Tax. Beruncnenue o6b€Ma TeTpasapa B AEKapTOBBIX KOOPAUHATAX.

Tema 6. Memoo koopounam 6 npocmpancmee

Addunnas cucrema koopauHAT B IpocTpaHcTBe. HaxoxneHne KoopJuHaT BEKTOpa Mo KO-
OpAMHAaTaM €ro Hadaja U KoHua. PaccTosHue Mexay nByms Toukamu. JlelieHue oTpe3ka B JaH-
HOM OTHOIIeHUH. [[ekapToBa (OpTOHOpMUpPOBaHHAs) cucTema kKoopauHar. [IpeoOpa3zoBanne ad-
(GUHHOI cHCTeMBI KOOPIMHAT B MPOCTPAHCTBE; MaTpula nepexoaa. OpueHTaIus IpoCTPaHCTBa.
Ilepexox OT OPTOHOPMHPOBAHHOW CUCTEMBI KOOPAMHAT K OPTOHOPMHUPOBAaHHOM. ['eomerpuue-
CKO€ MCTOJIKOBAaHME YPAaBHEHUI U HEPABEHCTB MEXy KOOPIANHATaMHU.

Tewma 7. Ilnockocmu 6 npocmpancmee




[TapameTpuueckue ypaBHEHUsS IUIOCKOCTH. YPAaBHEHUE IUIOCKOCTH, IIPOXOMSILEH uepes
JAHHYIO TOYKY MapauIeIbHO IBYM HEKOJIMHEAPHBIM BEKTOPaM. Y PaBHEHHE IUIOCKOCTH, ITPOXO-
JSIIEN Yepe3 TPU JaHHbIE TOYKHU. YPAaBHEHME IUIOCKOCTH B OTPE3Kax. YpPaBHEHHUE IUIOCKOCTH,
NpoXoJsALIed 4Yepe3 JBe JaHHbIE TOUKHM IMapalIeIbHO JAaHHOMY BekTopy. OOliee ypaBHEHHE
wiockocTH. [lmockocTu kak anredpanyeckue MOBEPXHOCTH MEPBOTO MOPSAIKA. Y CIOBUE KOJUIH-
HEapHOCTH BEKTOPA U IUIOCKOCTH. ['eoMeTpuueckuii cMbIC KOG GUIMEHTOB 0OLIET0 ypaBHEHUS
IIJIOCKOCTH B JIEKapTOBOM CHCTEME KOOPJAMHAT. Y PAaBHEHME IUIOCKOCTH, IPOXOIAIIEH Yepe3 AaH-
HYIO TOUYKY NEPIECHIUKYIISIPHO JaHHOMY BEKTOpPY. PaccTossHHE OT TOYKM 10 MJIOCKOCTH B JEKap-
TOBOM CHUCTEME KOOPAMHAT. YTOJ MEXAY ABYMS INIOCKOCTSMU B JIEKapTOBOM CHUCTEME KOOPIH-
HaT. YCIIOBUE NEPIEHANKYISIPHOCTH JBYX INIOCKOCTEN B JEKapTOBOM CUCTEME KOOpAuHAT. B3a-
MMHOE pacIoJIOKEHUE IBYX IUIOCKOCTEH B MPOCTPAHCTBE. B3anMHOE paconokeHue Tpéx IIoc-
KOCTEH B IPOCTPAHCTBE.

Tema 8. IIpawvie 6 npocmpancmee

[Tapamerpudeckne ypaBHEHUs TpsIMOW B mpocTpancTtBe. OOImuMe ypaBHEHHUS MPSMOA B
npoctpaHcTBe. KaHoHMueckue ypaBHEHHs NpsMOHN (ypaBHEHMs HpsMOH, IMpoOXoAsued depes
JaHHYIO0 TOYKY MapajuielbHO JaHHOMY BEKTOPY). YpaBHEHUS MPSAMOU, MPOXOIALIEH uepe3 JBe
JlaHHBbIE TOUKU. B3auMMHOE pacrosokeHue NpsIMOM U IJIOCKOCTH B IPOCTPAHCTBE. YTOJ MEXIY
IIPSIMOM U INTOCKOCTBIO B IEKAPTOBOM CUCTEME KOOpAUHAT. B3auMHOE pacnosiokeHue AByX Mpsi-
MBIX B IIPOCTPAHCTBE. YTOJI MEXKIY ABYMs IPSIMBIMU B JE€KaPTOBOM CHCTEME KOOPIUHAT. Y CIlo-
BHE IEPIIEHUKYIISIPHOCTH JIBYX IPSAMBIX B IIPOCTPAHCTBE B I€KAPTOBOM CUCTEME KOOPAUHAT.

Tema 9. Aneebpauueckue nogepxnocmu 6mopo2o nopsaoka

[Munuaapuueckue noBepxHOCTH. Konudeckme noepxHoOCTH. [loBepxHOCTH BpalieHus.
Merton cedyeHuil B uccieqoBaHUM MOBepxHOCTeH. Dmuncona. OAHOMONOCTHBIM runep6oiouns,
ero npsMoJiMHeliHble oOpa3yromue. /BynoiaocTHbIN runepbonon. DIIUNTHYECKUNA napadosio-
ua. I'unepbonnyeckuil mapabosons, ero npsMosinHeiinsle oOpasyromme. [IpuBenenue obiero
YpaBHEHHUS IOBEPXHOCTU BTOPOIO MOpPsAKAa K KAHOHMYECKOMY BUIY (BBIOOp clielUaIbHOW CH-
cTeMbl KoopAHHaT). OnucaHue Bcex MOBEPXHOCTENH BTOPOIO MOPSIIKA.

Tema 10. ['eomempuueckue nocmpoenusa Ha niockocmu

DopMmynupoBKa 3ajaud Ha IOCTPOCHHUE; MOHATHE €€ pemeHus. CucreMa akCMOM IOCTpoe-
HUs C IIOMOLIBIO LUPKYJISA U JUHEHKH. [Ipocreiine MmocTpoeHHs: Ha IUIOCKOCTH € ITOMOILBIO
UPKYI U JTuHek. OCHOBHBIE 33Jjauu Ha nocTpoeHune. O0Imas cxema pereHus 3ajadd Ha Mo-
ctpoenue. O630p METO/IOB peUIeHMs 33/1a4 Ha MMOCTpoeHue. MeTo nepeceyeHuil i pereHus
3a/1a4 Ha MOCTpOeHue. 3aladi Ha MOCTPOEHUE TOYEK. 3aja4M Ha IMOCTPOEHHUE MPSAMBIX, JTy4el n
OTpE3KOB. 3aJauu Ha MOCTPOCHHUE TPEYTOJbHUKOB. 3a/1aul Ha MOCTPOEHUE YEThIPEXYTOJIbHUKOB.
3agaun Ha noctpoeHue okpyxkHocteil. Iloctpoenue ¢uryp mo nanHeM Toukam. IlocTpoeHue
OTPE3KOB, 3aJaBaeMbIX MpocTeHmmuMu GpopmynaMu. OgHOpPOIHbIE QYHKIIMU U MTOCTPOEHHUE OT-
pe3koB. [locTpoenue oTpe3koB LIUPKYJIEM U JTUHENKOW. CBs3U MEXAY pa3IMYHBIMU BUAAMH OT-
pe3koB. IlpuMepsl OTpe3KOB, pe3yabTaT MOCTPOEHHUS KOTOPHIX 3aBUCUT OT BHIOOpA €IMHUIIBI
macmTaba. CymHoOCTh anredpanyeckoro MeToia U oopasisl 3a/1a4, pemaemMbix uM. Iloctpoenue
MPABUJIbHBIX MHOT'OYTOJIBHUKOB. ANredpandeckuii MeTo/l: 3ajjaui Ha IIOCTPOEHHUE, HE pa3pellin-
MbI€ LIUPKYJIeM U JUHEUKOH (00 ynBoeHMM Ky0a, 0O TPUCEKIUH yIJia, 0 KBajapatype kpyra). ITo-
HATHE O PELICHNN 3a/1a4 HA IOCTPOEHUE UHBIMH CPEJICTBAMH.

Tema 11. [Ipeobpazosanus niockocmu u ux npuUMeHeHue K peuenuio 2eoMempuieckux 3a-

oau

[TonsiTHe npeobpa3zoBaHUss MHOXKECTBA, KOMIIO3HIIMS MpeoOpa3oBaHUil U oOpalleHue mnpe-
oOpazoBanus. [lonstue rpymnmel, e€ cBoiicTBa. ['pynma Bcex mpeobpazoBanuil miuockoctu. [la-
paJIIENIbHBIN NIEPEHOC, BBIPAXKEHHUE €r0 B KOOPAMHATAX, OMPEAEIIEMOCTh IapOii OPTOHOPMHUPO-
BaHHBIX pENEpoOB U NMPUMEHEHHE K PEeUIeHHIO 3aj1ad (B 4acTHOCTH, Ha mocTpoeHue). Ocepas
CUMMETpUS, BBIpAKEHUE €€ B KOOpJAMHATaX, ONPEIENIIEMOCTh apOil OPTOHOPMHUPOBAHHBIX pe-
NepOB U MPUMEHEHHUE K PEIICHHUIO 3a/1a4 (B YaCTHOCTH, Ha MocTpoeHue). [IoBopoT BOKpyr TOUKH,
BBIPAXKEHHUE €r0 B KOOPJIMWHATAaX, ONPEAEIIEMOCTh MApOl OPTOHOPMHUPOBAHHBIX PENEPOB U MPHU-
MEHEHHE K PelIeHHIO 3a/a4 (B YaCTHOCTH, Ha ocTpoeHue). LlenTpanbHas cuMMeTpusi, BhIpaxke-
Hue e€ B KOOpJAUHaTax, ONPeAeNIIeMOCTb apOil OpPTOHOPMHUPOBAHHBIX PENEPOB U PUMEHEHUE K



pelIeHuo 3aa4 (B YaCTHOCTH, Ha nocTpoeHue). CKoab341as CHMMETpHs], €€ BBIPAKEHUE B KO-
OpIMHATAaX, ONpPEIEIIEeMOCTh Mapoil OPTOHOPMUPOBAHHBIX PEIIEPOB U MPUMEHEHHE K PELICHUIO
3a/1a4 (B 4aCTHOCTHU, HA IOCTPOCHUE).

JIBuxkenust (mepeMerienusi) IIOCKOCTH U UX CBOMCTBA. JIBukeHus 1-ro poja v JBHKEHUS
2-ro poja. AHaIMTHYECKOe BhIpakeHue ABMKeHus. Teopema [llans o kmaccupukanmm ITBHKe-
Huk 1-ro poma. Teopema o kiaccudukanuu ABMXKCHHH 2-To poxa. I'pynma Bcex ABMKEHUUN
IUIOCKOCTH | €€ MOoArpynibl. [ pynnbl CHMMETpUN TeOMETPUYECKUX (DUTYP.

[IpeoOpazoBanus mogo0usi U TOMOTETHSA. AHATUTHYECKOE BBIPAKEHUE IMPEoOpa3oBaHUS
nono6us u romorerun. [logobue guryp. I'pynna npeodpazoBanuii nogobus. Ilpumenenne mnpe-
o0pa3oBaHMil TOAOOKS ¥ TOMOTETHH K PELICHUIO 3a/1a4.

Addunnabe Tpeodpa3zoBaHus MIIOCKOCTH M X CBOMCTBA. AHAIIMTHYECKOE BBIpKEHHE ad-
¢buHHBIX TIpeoOpa3oBaHuii mockocTu. I'pynna adpduuHbIX nmpeodpazoBanuii. AdduHHAsS SKBU-
BaJIEHTHOCTH (uryp. ['pynmoBoii moaxon k reomerpun. DpiaHreHckas nporpamma @.KieitHa.
[Tpunoxkenue npeoOpa3zoBaHMil TIOCKOCTH K PEIICHUIO 3aj7jady Ha mocTpoeHue (olmias joruye-
CKas cxema).

Tewma 12. Teopus uzobpasiceHuti npocmpancmeenHvlx gueyp Ha n10CKocmu

[TocranoBka 3amauu. MHorooOpasue mMetofoB n3o0paxkenuid. [lapamiensHoe mTpoOeKTUPO-
BaHUE U ero cpoiicTBa. LleHTpasbHOE NMPOEKTHPOBAHME M €ro cBoiicTBa. M300pakeHue Tpe-
yroJIbHUKa TpHU MapajyieIbHOM NPOeKTUpoBaHuU. M300pakeHue mapaiienorpamma, pomoa,
KBaJIpaTa, Tpaneluy W IMPaBWIBHOTO MECTHYTOJIbHUKA MPH MapajuIeIbHOM TPOSKTHPOBAHUU.
N3o00paxeHne OKpyKHOCTH MPU OPTOTOHATILHOM MPOEKTUPOBAHUU: JIEMMA O CXKATHH OKPYKHO-
CTH, TeOopema U cieqctBue. [loctpoenue sminnca no JByM CONpsKEHHBIM JuamerpaM. Teopema
[Tonbke-1lIBapua 06 n300paskeHUH MPOCTPAHCTBEHHOTO YETHIPEXYroJIbHUKA (TETpas’apa) MpU
napajieIbkHOM MPOEKTUPOBaHUU. TeopeMa 00 ornpenensieMocTd U300paKeHHUs MPOCTPAHCTBEH-
HOU QUrypsl n300pakeHUEM YEThIpEX €€ TOUeK, He JeKAIUX B OJHOU IIocKocTH. M300paxke-
HUE OCHOBHBIX MPOCTPAHCTBEHHBIX (QUTYP: MIPU3MBI, THPAMHUJIBI, IWIMHIPA, KOHYCA, II1apa.

[Tomabie 1 HenodHBIC M300paxeHws. [103UIIMOHHBIC 3aaud Ha TOJTHBIX H300PAKEHUSX:
CHUCTEMa OIOPHBIX 33/1a4 MpPH MapaUIeIbHOM U LIEHTPAIbHOM BHYTPEHHEM HPOEKTUPOBAHUU.
[To3urMoHHbIC 3a/1a4u Ha TMOJHBIX H300pPKEHUSAX: TIOCTPOCHUE CCUCHUN TPU3M, MUPAMHUJI, IU-
JUHAPOB U KOHYCOB METOJIOM cienoB. [1o3ulnoHHbIE 3a/1a4i Ha TOJHBIX M300paKEHUSIX: MO-
CTPOCHHUE CEUCHUH NpPHU3M, MHPAMUJI, [IWIHHIPOB U KOHYCOB METOJIOM BHYTPEHHETO IMPOEKTH-
pPOBaHMSL.

Metpudeckas onpeneseHHOCTh 300pakeHusl TIOCKUX (uryp. MeTrpudeckasi onpe/ieeH-
HOCTb M300pa)K€HUsI MPOCTPAHCTBEHHBIX QUTyp. MeTpudeckue 3aauyi ¥ METObl UX PEIICHUS:
METOJT y4€Ta MPOCKIIMOHHBIX U METPUUYCCKUX CBOWCTB OpUTHHATIA. MeTpHUecKre 3aJaud U Me-
TOJIBI X pelIeHUs: MeTo ()P PEeKTUBHOTO UCIIONB30BAHUS OPUTHHAIA.

Tema 13. Muocoepannuku

[ToHsITHE MHOTOTPaHHHWKA M BBIMYKIOTO MHOTOTpaHHHWKA. [IepBBIli MPU3HAK BBITYKIOTO
MHOTOTpaHHHKa. BTOpoii mpu3Hak BBIMYKIOT0O MHOTOrpaHHuKa. Teopema Diinepa s BBITYK-
JBIX MHOTOTPAHHHWKOB. [IpaBUIBbHBIE MHOTOTPAaHHUKHU: CYIIECTBOBAaHWE HE 0OJiee TSTH THIIOB
MPaBUJIbHBIX MHOTOTPAHHUKOB. [IpaBUIIbHBIE MHOTOTPAaHHHKHU: CYIIECTBOBAHWE TIISITH THUIIOB
MIPABWIIHBIX MHOTOTPAHHUKOB (IISITh TUIATOHOBBIX TEN). [Pyl CHMMETPHI MPaBUIBLHBIX MHO-
TOTPAaHHUKOB.

Tema 14. Axcuomamuueckuu memoo 8 mamemamuke u 8 ceomempuu. Jlocuyeckue acnex-
Mbl AKCUOMAMUKU

[TorsiTHE 00 aKCHOMATHYECKOM METOJIC: TIEPBOHAYAILHBIC TOHATHS, aKCHOMBI, TEOPEMEI.
WuTepnipetanusi cucteMbl akcuoMm. M3omopdusm cTpykTyp. HempoTuBOpedMBOCTh, MOJHOTA,
KaTerOPUYHOCTh M HE3aBUCHUMOCThH CHCTEMBI aKCHOM.

I'eomerpus no EBknuaa. «Hauama» EBknuna. Kputnuka cucremsl EBknuaa. IIsTeiil mocty-
nat EBxinja, vCTOpus €ro A0Ka3aTelbCTBa, U €T0 SKBUBAICHTHI.

Tema 15. ObocHosanue eskiudo8ol ceomempuu Ha OCHO8E PA3NUYHBIX CUCEM AKCUOM
(l'unbbepma, Beuins).




[TepBoHauanpHbIe (HEOMpeAEsieMbIe) MOHATUS IPU THIBLOEPTOBCKOM IMOAX0JE K 000CHO-
BAHUIO F€OMETPUH. AKCHUOMBI IPUHAMIJICKHOCTH U CIEACTBUS M3 HUX. AKCHOMBI MOpSIKA U
CJIEICTBUS U3 HUX. AKCUOMBI KOHIPY?HTHOCTH U CJICJCTBUS U3 HUX. |-bIil IPU3HAK KOHIPY3HT-
HOCTH TPEYTOJIbHUKOB. 2-0M NMPU3HAK KOHTPYIHTHOCTH TPEYTOJbHUKOB. AKCHOMBI HETIPEPHIBHO-
cTH. AKcHOoMa mapajuienbHOCTH EBKimga. AOGCONIOTHAsS reoMeTpusi: €€ MpOCTEHIINe TEOPEMBI.
Teopembl Cakkepu-Jlexxanapa. DKBUBaJIEHTHOCTh aKCUOMBI ITAPAJUIEIIBHOCTH U MATOIO MOCTYJIa-
Ta EBKINIa. DKBUBAJIEHTHOCTh AKCMOMBI NIapaJuIeIbHOCTH EBKINMIA U yTBEPXKIECHUS O TOM, YTO
CyMMa Mep BHYTPEHHHX YTJIOB JIFOOOT0 TpeyroyibHuKa paBHa 2d. HenmpoTUBOpEYUBOCTH CHCTEMBI
akcuoM ['mnpbepra. KaTeropu4HocTh €BKIMIOBOM r€OMETpUH, TOCTPOCHHON Ha 0a3e CHCTEMBI
akcuoM ['mnbbepta. HezaBucumocTs cucteMbl akcoM ['nibbepra eBKINA0BOI reOMETpHH.

Moxxon I'.Beiing k 060CHOBaHMIO €BKIHIOBOM reoMeTpur. BextopHoe mpocTtpanctBo V3
¥ ero cBoiicTBa. EBKIIMIOBO BeKTOpHOE mpocTpancTBo V2 1 ero cpoiictBa. EBKIMI0BO ToueuHOE
npoctpancTBo E° u ero coiictpa (cuctema akcuom Beitns). IIpsamas B npoctpanctse E°. Orpe-
30k B mpocTpancTse E>. JIyu B mpoctpanctse ES. ITnockocts B mpocTpancTse ES. Bzanmuoe pac-
TOJIOKEHHE JBYX NPAMBIX B TIpocTpancTse E3. Teopus mapannensHbIX MPsAMBIX B IPOCTPAHCTBE
ES. B3auMHOE pacronoeHune TIpsMoii U TIIOCKOCTH B mpocTpancTe E°. B3amMHoe pacmonoxe-
HHe JBYX IIOCKOCTeH B mpoctpancTse E°. JlanpHeiinee pa3BuTHE aKCHOMATHIECKOH T€OMETPUH
Ha 6ase cucTeMsl akcuoM Beitns. TTomymnockocTs B npoctpancTtse E2. Yron B mpoctpanctse E°.
Jlpmxkenus B mpocTpancTBe EX u konrpysutHOCTS (uryp. CpaBHenue otpe3kos. CpaBHEHHE yT-
noB. Ilpsambie yrusl. Ilepnenaukynspueie npsimble. HempoTHBOPEYMBOCTh CHUCTEMBI aKCHOM
Beiinsa. KareropuyHocTs €BKJIMI0BOM reOMeTpUH, IOCTPOEHHOM Ha 6a3e cucteMbl akcuoM Beii-
TSl

DKBHUBAJICHTHOCTb cucTeM akcuoM Beitns u ['nnsbepra.

Tewma 16. Snemenmul ceomempuu Jlobauesckoeo

H.1.JIobayeBckuii 1 BCEMUPHO-UCTOPHUUECKOE 3HAUEHHUE €r0 OTKPBITHS. AKCHOMa Mapa-
nenbHOCTH JloGaueBckoro u moHsitue o ero reomerpund. Cymma Mep BHYTPEHHHUX YIJIOB Tpe-
yroipHUKa B reomerpun JlobaueBckoro. Jlepekt TpeyronpHuka. 4-piii MPU3HAK KOHTPYIHTHOCTH
TpeyroiapbHUKoB. [lapannensHble U cBepxmapajuielbHble MmpsiMbie B reomeTpuu JloGaueBcKoro.
VYron nmapamiensHOCcTH. HempoTHBOPEYNBOCTH CUCTEMBI aKCHOM reoMeTpuu Jlobaueckoro. Mo-
nenn Kanu-Kneitna, [lyankape, benbrpamu.

Tema 17. Axcuomamuueckuti Memoo 8 WKOIbHOM KYPCe U WKOIbHLIX V4eOHUKAX 2eoMmem-

puu
Jlornueckoe CTPOCHUC IKOJBHOI'O KypCa '€¢OMCTPUH. Cucrema A.B.HOFOpeHOBa mocTpoO-

eHus IKoJapHOro Kypca reomerpuu. Cucrema JI.C.ATaHacsHa MOCTPOEHUS LIKOJIBHOTO Kypca
reometpun. Cuctema A.J[. AnekcanipoBa NOCTPOEHUS IKOJIBHOTO Kypca F€OMETPUH.

5. O0pa3oBarte/ibHbIE TEXHOJIOTHH, IPUMEHseMbIe IIPH 0CBOCHUH /1N C-
HUILTHHBI

B yueGHOM mpoliecce npu peanu3anud KOMIETEHTHOCTHOTO MO/1X0/1a UC-
MOJIB3YIOTCSl aKTUBHBIE U MHTEPAKTUBHBIE (DOPMBI MPOBEACHUS 3aHITHIA:

1)  npu NpOBENEHUM JICKIIMOHHBIX 3aHSATHI: WHPOPMAIIMOHHBIC JICKIIHH,
poOJIeMHBIE JIEKIUH, JEKIUU Oece/bl, JIEKIUU AUCKYCCUH, JIEKIIMH C 3apaHee 3a-
IJIAHUPOBAHHBIMU OIIMOKAMH.

[IpoBeneHe JIEKIIMOHHBIX 3aHSATUN MO TUCUMIIMHE OCHOBBIBAE€TCS Ha aK-
TUBHOM MeTOJie OOy4YeHHs, TP KOTOPOM CTYJEHThI HE NMACCUBHBIE CIYLIATENH, a
aKTHBHBIC YYACTHUKH 3aHATHS, OTBEYAIOIINE Ha BOIIPOCHI Ipenoaasareiid. Bomnpo-
Chbl MPENOAABATENS HALEIEHbl Ha aKTUBU3ALMIO MPOLIECCOB YCBOECHUS MaTepHaa.
[IpenonmaBarenp 3apaHee HAMEYAET CIHMCOK BOMPOCOB, CTUMYJIMPYIOIIHUX acCOLMa-
TUBHOE MBIIIJIEHUE U YCTAaHOBJIEHUS CBSI3€l C paHEE OCBOEHHBIM MaTEPHAIIOM.



2)  [pW TPOBEACHUW TNPAKTUYCCKUX 3aHATUN: TPAJAWIIMOHHBIC 3aHSTHSI,
3aHSTHS UCCIIEIOBAaHUs, TPOOJIEMHbIE CUTYallMU, CUTYallMH C OIIMOKOM.

[IpakTUueckue 3aHATUSL TPOBOJSITCS Ha OCHOBE pean3alid MeTojia o0yde-
HUS JCUCTBUEM: OMNpENENSIOTCS NpoOieMHble 00JacTH, (GOPMUPYIOTCS TPYIIIHI.
[Ipy npoBeACHUN NPAKTUYECKUX 3aHATHUNA CTaBATCA CIEAYIOIIUE LIEJIN: NIPUMEHE-
HUE€ 3HAaHUN OTHAEJIbHBIX NHUCIUIUIMH U KPEATUBHBIX METOJOB [JISl PELICHUS MpPO-
0sieM; oTpaboTKa y 00YyYalOlIMXCsl HaBBIKOB B3aUMOJIEUCTBUS B COCTaBE KOJUICK-
TUBA; 3aKPEIJICHUE OCHOB TEOPETUYECKUX 3HAHUM.

[IpoBeneHNE HEKOTOPBIX MPAKTHYECKUX 3aHSITHI OCHOBBIBAETCS HA UHTEP-
aKTUBHOM METOJI€ OOy4YEHHs, IPU KOTOPOM 0O0ydHaroluecs B3aHUMOJEHCTBYIOT HE
TOJIBKO C MpEenojaBaTesieM, HO U APYyr ¢ Apyrom. lIpu 3TOM NOMUHHpYET aKTHB-
HOCTh 00Oydaromuxcsi B mpoiecce oOydeHus. MecTto mpernojaaBaressi B HHTEpakK-
TUBHBIX 3aHATUSX CBOAMTCS K HAMpPABICHUIO JEATEILHOCTH O0yYaromuxcs Ha J0-
CTUKEHUE LIeJIEH 3aHATHS.

3)  Tpu OpraHU3aIMU CaMOCTOSTEIBHON paOOTHI CTYACHTOB: IMOKUCK U 00-
paboTka HMH(pOpMAIMK, B TOM UYHUCJIE C HCIOJIb30BAHUEM HH(POPMAIIMOHHO-
KOMMYHMKAIIMOHHBIX TEXHOJIOTUI; UCCIe0BaHUE MPOOJIEMHON CUTyalluu; MocTa-
HOBKa M pElICHHE 3aJa4 U3 MPeIMETHON 00JacTH; 0TpaboTKa HaBBIKOB IPHUMEHE-
HUS CTAaHJIAPTHBIX METOJIOB K PELIEHUIO 3a/]au IPeIMETHON 001acTu.

VYcnemHoe ocBoeHHe MaTepuaia Kypca npeanosiaraeT OoybIIyl0 caMmoCTOs-
TEJIbHYIO pabOTy CTYAEHTOB M PYKOBOJACTBO 3TOil pabOTON CO CTOPOHBI IPenoja-
Barenei. [IpuMenstoTcs cienyronie GopMbl KOHTPOJIS: YCTHBIN Onpoc, MpoBepKa
pElIeHHs MPAaKTUYECKUX 3a7a4, KOHTPOJIbHas padoTa.

[Ipu mpoBeeHUM JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATUN MpeaycMaTpHBa-
€TCsl UCII0JIb30BaHUE MH(OPMAIIMOHHBIX TEXHOJIOTHI: TAKEThl O(PUCHBIX MTPOrpamMm
JUISL CO3JaHMs MPE3EHTAlUM, KOTOPhIE MOTYT OBITh MCIIOJIb30BaHbI MIPU BBEICHUU
HOBOI'O MaTepHasa, a TakxKe /i ObICTpOro 0030pa MpeAbIAYIIero TEOPETHUECKOrO
MaTepyaa K TEKyIIEeMY 3aHITHIO; CTaHJAPTHBIE NTAKEThl IPOrPaMM JJI BU3yaJln-
3alMM W PELIEHUs 3a7a4; A3bIKM POrPaMMHUPOBAHUS JJI PEIICHHS TPAKTHYECKHUX
3aJaHUM.

VY nenbHbINA BeC 3aHATUN, TPOBOJUMBIX B MHTEPAKTHBHBIX (hopmax, ompeje-
JISIETCS TJIABHOM 1IETIBI0 (MUCCHEH ) TPOrpaMMbl, 0COOCHHOCThIO KOHTUHTEHTa 00Y-
YAIOIIUXCS U COJEP/KaHUEM KOHKPETHBIX JTUCUUIUIMH, U B LIEJIOM B y4eOHOM Ipo-
1IeCC€ OHM JOJDKHBI COCTaBISATH HE MeHee 30% aynuTOpPHBIX 3aHATUU. 3aHATHUSA
JIEKLIMOHHOTO TUNA JJI1 COOTBETCTBYIOIIUX TPYIII CTYAEHTOB HE MOTYT COCTaBIISATh
oonee 50% ayaUTOPHBIX 3aHITHM.

Oco0enHOCTH IPOBeAeHUS 3aHATHH Ui rpaxkaad ¢ OB3 u unBaauaHo-

CThIO

[Tpu oOydeHuu Jinil ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMHU 3/I0POBbSI U1 MHBA-
JUAHOCTBIO MCTIOB3YIOTCS TTOXOIbI, CITIOCOOCTBYIOIINE CO3aHUI0 Oe30aphepHO
o0pa3oBaTeNbHOM Cpelbl: TEXHOJOruH auddepeHInanud 1 WHIUBUAYATH3AUH
oOyuyeHus, IPUMEHEHHUE COOTBETCTBYIOIIMX METOIMK MO paboTe ¢ MHBAIHUIAMH,
UCIIOJIb30BaHUE CPEJICTB IUCTAaHIIMOHHOTO OOIICHUS.



JlJis CTYyZ€HTOB C OTpaHMYEHHBIMUA BO3MOYKHOCTSMHU 37I0POBbSI 1 UHBAJIUOB
PEAYCMOTPEHBbI Clieaytonie (GpopMbl OpraHu3alu y4eOHOro mpolecca M KOH-
TPOJIsl 3HAHWUM:

-0J151 C1AO0BUOAWUX!

oOecreunBaeTcs UHIMBUIyaIbHOE paBHOMEPHOE ocBelieHre He meHee 300 Jokc;
JUTSI BBITIOJTHEHUSI KOHTPOJIBHBIX 3a/IaHUM MTPU HEOOXOIUMOCTHU TIPEIOCTaBISAETCS
yBEJIMYMBAIOLIEE YCTPOICTRO;

3aJaHusl JUIS BBINOJHEHUSA, a TAaKK€ HMHCTPYKIUS O TOPSIKE BBITIOJHEHHUS KOH-
TPOJIBHBIX 331aHUH 0()OPMIISIFOTCS YBETMIEHHBIM MIPUPTOM (pasmep 16-20);

- OJ181 2AYXUX U CLAOOCTBIUAUUX.

o0ecrieunBaeTCs HaJuure 3BYKOYCHIIMBAIOIIEH anmnapaTypbl KOJJIEKTUBHOTO TOJIb-
30BaHUs, MMPU HEOOXOJMMOCTH CTYyJIEHTaM MPEAOCTABISETCS 3BYKOYCHIIMBAIOIIAS
anmapaTypa UHIWBUYadbHOTO MOJIb30BAHMS;

- Ol IUY C MANCENbIMU HAPYUIeHUSAMU peyl, 2NIYXUX, cladocavblulauux BCe KOH-
TPOJIbHBIE 3aJaHMsI M0 KEJIAHUIO CTYJEHTOB MOTYT HPOBOJUTHCS B MUCHbMEHHOU
dbopwme.

OcHoBHOH (hopMOI OpraHU3alui y4eOHOro Mpoliecca SBIIETCS UHTETPUPOBAHHOE
oOyueHue MHBAIUIOB, T.€. BCE CTYJACHTHl OOydalOTCS B CMELIAHHBIX TpYIIax,
UMEIOT BO3MOKHOCTh MOCTOSIHHO OOIIATBhCSI CO CBEPCTHUKAMU, JIerde aJanTupy-
IOTCSl B COLIUYME.

6. YueOHO-MeTOAUYECKOE ODeclieyeHne CaMOCTOATEbLHOH padoThl CTY-
AeHTOB. OeHOYHbIE CPEeICTBA A/l TEKYLIero KOHTPOJIA yCIeBaeMOCTH, IIPO-
MEKYTOYHOM ATTEeCTAIMH 10 MTOTaM OCBOEHMS TN CHUILIHHBI

Baxayto posib Ipu OCBOSHHUH JAUCLUHUIUIMHBI UTPAET CAMOCTOSTENIbHAS paboTa CTYIEHTOB.
CamocrosTenbHast paboTa criocoOCTBYET:
e yrayOJeHUIO U pACIIUPEHUIO 3HAHU;
¢ (QopmMHupOBaHUIO HHTEpPECA K TTO3HABATEILHOM IEATEIbHOCTH;
e OBJAJICHHUIO IPUEMAMH Tpoliecca MO3HAHMUS,
® Pa3BUTHUIO NTO3HABATEIbHBIX CIIOCOOHOCTEH.
K camocrosiTenbHOM paboTe OTHOCSTCS:
camocTosITeNbHas padoTa Ha ayTUTOPHBIX 3aHATUAX (JEKIUAX, IPAKTUIECKUX 3aHATHUSAX ),
e BHEAyAUTOPHAS CaMOCTOsITeIbHas paboTa.
B mponecce oOyueHust npenycMOTpPEHBI CIEAYIOUIME BUbI CAaMOCTOSTENIbHOW padOoThI
0o0yyJaromerocs:
e Pabora ¢ KOHCIIEKTaMH JEKIINH;
e [IpopaboTka MpONHIEHHBIX JEKIIMOHHBIX MaTepUATIOB MO KOHCHEKTY JIEKIHH, yueOHHKaM
Y TI0OCOOUSIM B COOTBETCTBUH C BOIIPOCAMH, IPEIOKEHHBIMU IIPETIOAABATEIIEM;
e [IIpopaboTka MOMOTHUTENHHBIX TEM, HE BOMICAIIMX B JIEKIIMH, HO OO0S3aTEIbHBIX
COTJIaCHO y4eOHOU mporpamme MOIYJIs;
CamocTosTenbHOe peleHne cpopMyIupOBaHHbIX 33]a4 [0 OCHOBHBIM pa3jiesiaM Kypca;
[ToaroToBKa K MPaKTHYECKUM U CEMUHAPCKUM 3aHATHSIM;
N3yuenue nureparypsl;
[ToaroToBKa K TEKYyIIEMY U MTPOMEKYTOUHOMY KOHTPOJIIO 3HAHUH;
BrlimotHeHIE KOHTPOIBHBIX PadoT;

Bonpoch! Ui caMOCTOSITEIbHOM Da6OTBI
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['pynna adpuHHBIX TpeodpazoBaHUA.

AddurHHAsS SKBUBAJIEHTHOCTH QUTYP.

I'pynnoBoii moaxox K reOMETPUH.

Opianrenckas nporpamma @.Kneiina.

[Tpunoxenne npeoOdpa3oBaHMid TUIOCKOCTH K PEIICHHUIO 33a[ad Ha MocTpoeHue (00mas jo-
rU4ecKas cxema).

AddunnabIe MpeodpazoBaHUs MPOCTPAHCTBA.

JIBrKEHMsI TPOCTPAHCTBA U MX CBOWCTBA, OIPENEISIEMOCTh IMAPOM OPTOHOPMHUPOBAHHBIX
penepos.

JBrxenus 1-ro poga u ABWKEHUS 2-TO poja.

[Tpumepsl ABMKEHUN NPOCTPAHCTBA: NApajuIEIbHBIA MEPEHOC, CUMMETPUs (OTpa’keHUE)
OTHOCHUTEJIBHO IIJIOCKOCTH, CKOJIB3SIIas CUMMETPHS, TOBOPOT BOKPYI IPSIMOM, BUHTOBOE
JBUKEHHE, IOBOPOTHOE OTPAKEHUE.

Onucanue (knaccudukanus) Bcex IBUKEHUH IPOCTPAHCTBA.

[TonsiTHEe N-MEPHOT0 BEKTOPHOIO (JIMHEHHOT0) MPOCTPAHCTBA U €T0 CBOMCTBA.

basuc u pasMepHOCTh BEKTOPHOTO IPOCTPAHCTBA.

[TonsiTe N-MEPHOTO €BKJIMJI0OBA BEKTOPHOT'O (JIMHEMHOI0) MPOCTPAHCTBA U €T0 CBOMCTBA.
OpToHOpMHUPOBaHHBIN 0a3UC €BKJIN0BA BEKTOPHOI'O IPOCTPAHCTBA.

[Mousitne 06 N-MepHOM apPUHHOM TOYEIHOM MpPOCTpancTBe A" M N-MEPHOM E€BKIIHIOBOM
To4Ye4yHOM npoctpanctse E" .

Beranciienne paccrosinuii u yrios B E".

k-mMepHbIe ru1ockocTH U rumnepiuiockoctu B E".

Addunnsie npeobpazoBanus npoctpanctea A" u aBmkeHus npocrpanctsa E".
HenpotuBopeunBOCTh CUCTEMBI aKCHOM reomeTpru JlobaueBckoro.

Monenu Kanu-Kneiina, [Tyankape, benbtpamu.

Jlpyrue akcuoMaTHKHU €BKIUA0BON T'€OMETPUU.

Cucrema A.B.Iloropenosa nocTpoeHust IKOJIBHOIO Kypca T€OMETPUU.

Cucrema JI.C.ATaHacsiHa IOCTPOEHUS IKOJIBHOTO Kypca F€OMETPHH.

Cucrema A.Jl.AnexkcanipoBa OCTPOEHHS IIKOJIBHOIO Kypca FEOMETPUH.

H3mepeHue [UIMH OTPE3KOB B CUCTEME akcuoM Beitis.

W3mepenue JUIMH OTpe3KOB B cucteMe akcuoMm ['miib0epra.

[ToHsITHE MHOTOYTOJIBHUKA U €T0 IUIOIIAH.

Jlemma o mutomaau TpeyroyibHUKa. JlemMMa o MmiIomaa MHOTOYroJIbHUKA.

Teopema cyIiecTBOBaHUS IUIOIIAN MHOTOYT OJIbHUKA.

EnMHCTBEHHOCTH U3MEpPEHNs TUIOIIAI IPSIMOYTOJIbHUKA.

EnMHCTBEHHOCTD U3MEPEHNS TUIOIIAIN TPEYTOJIbHUKA.

Teopema 0 €eIMHCTBEHHOCTH U3MEPEHUS TUIOIIA 11 MHOTOYTOJIbHHKA.

[Tnommans Mpou3BOIBHON (UTYPHI.

PaBHOBenMKHE U paBHOCOCTaBIEHHBIE MHOTOYTOJIbHUKHU.

[Tpobnema uzmepenus oobema Ted.

BOHpOCLI AJIHA TEKYIIEro KOHTPOJIA YCIIEBACMOCTH

2 CeMecTp

CrnoxeHne BEKTOPOB U CBOMCTBA ClIOKEHUs. BblunTaHNe BEKTOPOB. YMHOKEHUE BEKTOpPA
Ha 4ucio (CKaisip), CBOMCTBA 3TOM OINEpalyH.

KoopauHaTbl BeKTOpa Ha IUIOCKOCTH. Teopema O KOOpAMHATaX JMHEWHOW KOMOWHAIMU
BEKTOpOB. [[pM3HAK KOJUIMHEAPHOCTH JIBYX BEKTOPOB B KOOPJAMHATAX.

CkansipHoe MpOu3BEICHNE JIBYX BEKTOPOB U €0 cBOMCTBA. [Ipu3Hak neprneHauKyIspHOCTH
JIBYX BEKTOPOB B OPTOHOPMHPOBAHHBIX (JI€KaPTOBBIX) KOOPAHHATAX.

HaxoxeHre koopaAnHAT BEKTOpa MO KOOpIMHATaM €ro Havajla U KOHIIA.



5. JlexaproBa (OpTOHOPMHpPOBaHHasI) cucTeMa KoopauHar. [IpeobpazoBaHue 1eKapTOBOW CH-
CTEMBI KOOPAMHAT Ha TUIOCKOCTH.

6.  Jluaum mepBOro U BTOPOTro MOPSIKOB Ha MJIOCKOCTU M UX KJIacCH(UKALIHSL.

7. Duuic: onpeneneHue; BbIBOJ KAHOHUYECKOTO YpaBHEHU; CBOICTBA.

8.  TI'mnepboua: onpeneneHue; BbIBOJ KAHOHUYECKOTO yPaBHEHHsI; CBOUCTBA.

9.  IlapaGona: onpezeneHue; BEIBOJ KAHOHMUECKOTO YPaBHEHMsI; CBOMCTBA.

10. KoopauHaTsl BeKTOpa B MPOCTpPaHCTBE. BEeKTOpHOE MPOU3BENCHHE JBYX BEKTOPOB: OIpe-
neneHue u cBoiictBa. CMelIaHHOe MPOu3BeieHne TPEX BEKTOPOB: OIpe/IeJIeHHEe U CBOIi-
cTBa. Beruucnenne o0bEMa TeTpasipa B AEKapTOBBIX KOOPIUHATAX.

11. Tlapamerpuueckue ypaBHEHHs IUIOCKOCTU. YPaBHEHHME IIJIOCKOCTH, MPOXOISAIIEH uepes
JAHHYIO TOYKY MapajijiesIbHO JBYM HEKOJUIMHEAPHBIM BEKTOpaM. Y PaBHEHUE IIOCKOCTH,
MpOXOJsIIel uepe3 TpH 1aHHble Touku. OO0I1ee ypaBHEHUE TUIOCKOCTH.

12.  VYrom mexny AByMs IUIOCKOCTSIMH B JI€KapTOBOM CHCTEME KOOPJAMHAT. Y CIOBHUE IEPIICH-
JTUKYISPHOCTHU ABYX IUIOCKOCTEN B JEKAPTOBOIl cucTeMe KOOPAMHAT.

13. Tlapamerpuyeckue ypaBHEHHUs NpsSMOW B mpocTpaHcTBe. OOmue ypaBHEHHUS MPSIMOH B
npoctpancTBe. KaHoHHUeckre ypaBHEHUS MPSIMOH.

14. BszauMHOe pacnoio’KeHHE ABYX MPSMBIX B IPOCTPAHCTBE.

15. wiuHapuyecKkue U KOHMYECKUE TOBEPXHOCTH.

16. Dmmncona. OTHOMONIOCTHBIA U IBYIOJOCTHBIN THIIEPOOTOUIBI. DIUTHIITUYSCKUH 1apado-
nmoua. ['mnepOonuueckuii mapaboou/I.

5 ceMecT

1. 3amaun Ha mocTpoeHue LHUpPKyJIeM U JuHelKkol. OcHOBHBIE MeTOAbI pemieHus. Oomas
cXeMma pelleHus 3a/1auu Ha rnocrpoeHue. CynHoCTh anredpanyeckoro MeToaa u oopasisl 3aj1ad4,
pemaeMbix uM. [locTpoeHue npaBUIbHBIX MHOIOYTOJIbBHUKOB.

2. TlapamienbHbIl nepeHoc, oceBas CUMMETPHsI, IOBOPOT BOKPYT TOUKH, LIEHTPaJbHAs
CUMMETpUS, CKOJIb3ALIasi CUMMETPHS: ONPE/EIICHNS U OCHOBHbIE CBOWCTBA, aHAJIMTUYECKAs 3a-
IUCh.

3. JIBmkeHus (TepeMenieHns ) TUIOCKOCTH U UX CBOWCTBA. J[BmkeHUs 1-To poma u JIBHKe-
HUS 2-TO poAa. AHAIMTHUYECKOE BhIpaxkeHue NBikeHus. Teopema Illans o knaccupukanuu 1Bu-
xeHui 1-ro u 2-ro poxa. ['pynma Bcex ABMIKEHHH IIOCKOCTH W €€ MOATPYNIMbBI. [ pynmmbl cuM-
METpHUil reOMeTpUYECKUX QUryp.

4. IIpeoOpa3oBanus NOJOOUS U TOMOTETHSA: OIPENIEICHUsI U OCHOBHBIE cBoiicTBa. [logobue
¢uryp. I'pynna npeobpazoBanuii nogodus. IIpumenenue npeodbpazoBaHuii MOJ00US U TOMOTE-
TUU K PELIEHUIO 3ajay.

5. Addunnbie npeobpazoBaHUs MIOCKOCTH M MX CBOMCTBA. AHAJIUTHUECKOE BBIPAKEHUE
aduHHBIX Mpeodpa3oBaHuil MmIockocTH. I'pynna apduHHBIX npeodpazoBaHuil. AdduHHasS K-
BUBAJIEHTHOCTH GUryp. ['pynmnoBoii moaxoxa k reoMmerpuu. DpiaaHreHckas nporpamma @ .Kieiina.
[Tpunoxxenne npeoOpa3zoBaHUM INIOCKOCTH K PEIICHUIO 3ajady Ha MOCTpoeHue (obias joruye-
CKas cxema).

6. [TapamrenpHOE MTPOEKTHUPOBAHKE U €TO CBOWCTBA. LIeHTpanpHOE MPOSKTHPOBAHUE U €ro
cBoiicTBa. M300pakeHre TpeyroibHUKa, apajuierorpaMmma, poMoa, KBajapata, Tparneluuu u mnpa-
BWJILHOTO IIECTUYTOJIbHUKA MPU MapajuiebHOM mpoektupoBanuu. Teopema [lonpke-11IBapiia 006
U300pakeHNH MPOCTPAHCTBEHHOTO YEThIPEXYTOJIbHUKA (TE€Tpadzpa) MpH MapauieIbHOM MPOEK-
TUpoBaHUU. M300pakeHne OCHOBHBIX MPOCTPAHCTBEHHBIX (PUTyp: MPU3MBbI, TUPAMUIBI, [TUIHH-
Jpa, KOHyca, 11apa.

7. Ilonuble 1 HenonHbIe H300pakeHus. [lo3uMoHHbIE 3a/1a4 Ha MOJIHBIX U300paKEHUSIX.
[TocTpoeHne IUIOCKUX CEYEHMH NPU3M, NUPAMUJ, LUUIMHIPOB U KOHYCOB METOJIAMHU CIIEJOB U
BHYTPEHHETO MPOEKTUPOBAHUSI.

8. Merpuueckas OnpeeNeHHOCTh M300pakeHUsl TUIOCKMX W MPOCTPAHCTBEHHBIX (UTYD.
Metpuyeckue 3aJaud U METOAbl UX DPELICHHUS: METOJl y4éTa MPOEKIUOHHBIX U METPHUYECKHX
CBOWCTB OpUrHHaNa U MeTo/ 3((HEKTUBHOTO HCIIOJIb30BAaHHS OpUTHHAIA.



9. [loHsiTe MHOTOTPAaHHUKA U BBITYKIIOTO MHOTOTpaHHMKa. Teopema Ditnepa Al BBITYK-
JBIX MHOTOTPaHHUKOB. [IpaBUIbHBIE MHOTOTPaHHUKH: CYIIECTBOBAHME TOYHO ISITU TUIIOB ITpa-
BUJIbHBIX MHOI'OTPAHHUKOB. ['pYIIIIbI CHMMETPHI IPaBUIIbHBIX MHOIOI'PAaHHUKOB.

10. [TonsiTe 06 akCMOMaTHYECKOM METOJIe: IepBOHAYaIbHbIE TIOHATHS, aKCUOMBI, TEOpe-
Mbl. UHTEpripeTanus cucteMsl akcuoM. M3omopdusm cTpykTyp. HempoTuBOpeunBOCTh, MOITHO-
Ta, KATETOPUYHOCTh U HE3aBUCUMOCTb CHUCTEMBI aKCHOM.

11. I'eometpus no EBknuaa. «Hauana» EBkimna. Kputuka cucremsl EBkiuaa. T1aThrit mmo-
ctynat EBkinga, ucTopus €ro J0Ka3aTellbCTBa, U €r0 SKBUBAJICHTHI.

12. MMoaxox A.I'mnsbepra K 000CHOBAaHUIO €BKIIMAOBOM T'€OMETPHUU: TIEpBOHAYAIILHBIC T10-
HATHS U CUCTEMA AKCHUOM.

13. AbcomoTtHast reomeTpus: €€ mpocrteimue Teopembl. Teopembl Cakkepu-Jlexanmpa.
OKBHUBAJIEHTHOCTh aKCMOMBI NApAJJIEIBHOCTH U MATOrO MocTyjata EBkinna. DKBUBAJIEHTHOCTh
aKCHOMBI NapajuieIbHOCTH EBKINMIA U YyTBEPXKAEHUS O TOM, YTO CyMMa MEp BHYTPEHHUX YIJIOB
M000T0 TpEeyrojbHUKA paBHa 2d.

14. HenpotuBopeunBocTh cuctembl akcuoM ['mibOepra. KareropmdHocTs €BKIMIOBOMN
reoMeTpHH, TOCTPOCHHOM Ha 6a3e cucteMbl akcuoM ['minbnbepTta. He3aBUCUMOCTE CUCTEMBI aKCH-
oM ['miib0OepTa eBKIINI0BON T'€OMETPHUH.

15. Tloaxon I'.Beitsis k 000CHOBaHMIO €BKIIMIOBON reoMeTpur. BEeKTOpHOE TPOCTPAHCTBO
V3 1 ero cpoiicTBa. EBKINI0BO BEKTOpHOE MpocTpaHcTBO V2 1 ero cpoiicTBa. EBKINIOBO TO-
YeuHOE MPOCTpaHCTBO E° M ero cBoiicTBa (cucTema akcuoM Beiins). OnpeneneHus reoMeTp-
YeCKHUX (UTYp U MPOCTEHUIITNE TEOPEMBI.

16. HennpoTuBOpeunBOCTh CUCTEMBI akcuoM Beiins. KareropuuHocTh €BKINI0BOI TeOMeET-
puu, IOCTPOEHHOU Ha 0a3ze cuctembl akcuom Beits.

17. Jlorndeckas SKBUBAJICHTHOCTh CUCTEM akcuoM Beiins u ['mibpbepra.

18. H.N.JIob6a4yeBCcKuii 1 BCEMUPHO-HUCTOPUIECKOE 3HAYCHHE €T0 OTKPBITHS. AKCHOMA Ta-
paiensHocTH JIo0a4eBCKOro U MOHSATHE O €r0 TEOMETPHH.

19. HenpoTuBOpeuHBOCTh CUCTEMBI akcuoMm reomeTpuu JlobaueBckoro. Monenu Komnu-
Kielina, Ilyankape, benpTpamu.

BOHpOCI)I I HpOMC)KyTO‘IHOﬁ aTTeCTallui 110 uToraMm OCBOCHMUA JUCIMUILIN-

HbI
2 cemecTp
1. [TonsiTve BeKTOpa ¥ COMYTCTBYIOIIME MOHATHS. Onepanuy HaJl BEKTOPaMH B POCTPAHCTBE
U UX CBOWCTBA.
2. Addunnas cucremMa KOopJUHAT HA MJIOCKOCTU. PaccTossHue Mexay AByMsl Toukamu. Jle-

JIEHHE OTpe3Ka B JaHHOM OTHolleHuu. [lonsgpHas cucreMa KOOpAMHAT Ha MJIOCKOCTH U €€
CBSI3b C JIEKapTOBOI CUCTEMOI KOOP/IMHAT.

3. [TpsimMast Ha TIOCKOCTH U B MPOCTPAHCTBE, COCOOBI 3a7jaHus M BUbI ypaBHEHU. B3anm-
HOE PacIoIOXKEHHE IBYX MPSIMBIX.

4. JIMHMYM HA TUIOCKOCTH U UX KJIaccU(UKaLus.

S. Opuenrauus mnpoctpaHcTBa. [lepexon OoT OPpTOHOPMHUPOBAHHOM CHUCTEMBI KOOpPAMHAT K
OPTOHOPMHPOBaHHOM.

6. [TnockocTn kak anreOpanyeckue MOBEPXHOCTU IMepBoro mopsaka. CrnocoObl 3amaHust
IUIOCKOCTH, BUJIbI ypaBHEHMI. B3auMHoe pacrnosokeHue AByX IUIOCKOCTEH, INIOCKOCTH U
npsIMO B IPOCTpaHCTBE. PaccTosiHKE OT TOUKH JI0 MIIOCKOCTH.

7. Yroa Mexay AByMsl INIOCKOCTAMHU B IEKapTOBOM cUCTEME KOOPAMHAT.

8. [ToBepxHOocTH BTOpOTO nopsAaka. Lunuaapudeckue noBepxHocTu. KoHnueckue moBepxHo-
cru. [ToBepxHOCTH BpanieHus.

5 cemect



9. ®opmynupoBKa 3a/1a4H Ha MOCTpOeHuE, cxema e€ pemeHus. CucremMa akcuoM IMOCTpoe-
HUSI C TIOMOUIIBIO IUPKYJSA U JIMHEHKH. [IpocTeiimme mocTpoeHusi Ha MIOCKOCTH C MOMOIIBIO
LUPKYJIS U JINHEUKU. MeToIbl peleHus 3a1ad Ha IOCTPOEHUE.

10. Tlonsarue mpeoOpa3oBaHUsI MHOXKECTBA, KOMIIO3UIUS MTPeoOpa3oBaHUil U OoOpareHue
npeoOpaszoBanus. [lonsarue rpynmsl npeodpa3zoBanmii, e€ cBoiicTBa. ['pymnmna Bcex mpeodpazopa-
Hul mockoctu. Knaccudukanus npeodpazoBaHuii eBKIUA0BOH MTOCKOCTH.

11. TTocTaHoBKa 3a7a4n Ha U300paxkeHHe. MeTo bl pelieHus 3a1a4d Ha n3oopaxenue. Teo-
pema Ilonpke-IIBapia 06 n300paskeHUU MPOCTPAHCTBEHHOTO YETHIPEXYTOJNIbHUKA (TETpadipa)
Py TMapajuleIbHOM MPOEKTUPOBaHUU. M300pakeHHME OCHOBHBIX MPOCTPAHCTBEHHBIX (QUTYP:
MPU3MBL, TUPAMUJIBL, IMIMHIPA, KOHYCA, 11apa.

12. MeTtpuueckue 3a71a9i U METOJIbI X PEIICHUS.

13. [TonsTHE MHOTOrpaHHUKA M BBIYKJIOIO0 MHOrOrpaHHuka. Teopema Jiiepa Asi BbI-
MYKJIBIX MHOTOIPaHHUKOB. [IpaBuibHbIe MHOTOTPAHHUKH (MIATh IJIATOHOBBIX TEJ).

14. AxcuomaTHYeCKUi MeToJ mocTpoeHus reomeTpun. Cucremsbl akcuom ['mibpbepra u
Beiutst eBKIMI0BOM INIOCKOCTH U UX HEIIPOTUBOPEUYUBOCTb.

15. H.N. Jlo6aueBckuii 1 BCEMUPHO-UCTOPUUCCKOE 3HAYCHHE €TI0 OTKPHITUSA. AKCHOMA T1a-
pamtensHocTu JloGayeBckoro, moHsiTue 0 reomeTpun JIo6aueBCKOro M OCHOBHBIE (PAaKTHI T'€O-
meTpuu JlobaueBckoro.

HNPUMEPHBIE BAPUAHTDBI KOHTPOJIBHBIX PABOT

KonrpouabHast padora Ne 1.

BeKTOpHaFI anre6pa N aHalnnTn4eckKasd reoMmeTpua Ha ninocKoCTn

1. Beruucnouth quuHy quaroHanu mnapamienorpamma ABCD,rae AT& = 8 + 3a, ﬁ:
:

36- a,eCJII/II/IBBeCTHO, qT0| B |:2, | a |:3, (B," a): 3 K 3amade cnenars yeprex

mapajuicjiorpamma.

2. Haiitu Bektop a( X, Y ), €Cll M3BECTHO, YTO €r0 JUIMHA PaBHA 2 U YTO OH C BEKTOPOM

b (3, 4 ) cocraBnser yron ¢ =60° . K 3amaue caenars uepTex.

3. Han tpeyronbauk ABC ¢ BepmmHamu 4 (1,2 ), B(3,-2), u C (-2, -1 ). Hanucats
ypaBHEHHE NPSMON, Ha KOTOPOH JIKHUT MeAMaHa 3TOr0 TPEyrojibHUKA, IPOBEACHHAs U3 BEp-
muHb! C.

4. B napamnenorpamme ABCD nanbl ypaBHenus npsmbix (BC) : 2x—y—2=0, (BA):5x
—6y—16=0 uTouka M (5, 15 ) cepenuna croponsl CD. HaliTi ypaBHEHUS TIPSIMBIX, Ha KOTO-
PBIX JIeKaT JIBE IpyrHe CTOPOHBI apayjienorpaMma.

5. lposeputs, uto Touku A(-1, 2), B(2,3),C(4,1) u D (5, -4) cnyxar BepuiiHaMu
Tparenuy 1 HaliTu JAJIUHBI €€ BBICOT.

6. Touka A (-5, 3) sBiseTCS BEpIIMHON KBaJapara, JHArOHAIb KOTOPOTO JIGKHUT Ha MPSIMOM
I: 4x—y+2=0. CocTaBuTh ypaBHCHHS MPSIMBIX, HA KOTOPBIX JIS)KAT CTOPOHBI 3TOTO KBaIpaTa.

7. CocTaBUTh ypaBHEHHE OKPYKHOCTH, €CJIM U3BECTHO, YTO OHa MPOXOAUT Yepe3 TOUKH
A(-1,1) u B(2,-2), a e€ uenrp naexur Ha npssimoit |- x—y—4=0.

8. Hanuwi Toukn 4 (1,1) u B (3,2). CocTaBUTh YpaBHEHHE MHOXECTBA TOYEK, U3 KOTO-
PBIX OTPE30K AB BHJIEH MO NPSMBIM YTIIOM.

9. Dmmunc npoxoaut yepe3 Touku M (6,-3) u N (-4, 2.6 ). CocTaBUTh KaHOHHYECKOE

YPaBHEHHUE IIIUIICA U HAllUCaTh YPaBHEHHUS €r0 JUPEKTPUC.
10. CocTaBuTh KaHOHWYECKOE ypaBHEHHE TUTIEPOOIIHI, eciii qanbl Touka M ( 4,3 ) rumep-

00JbI M ypaBHEHHMSI €€ JUPEKTpUC Xx = =+ 7



11. MoctoBas apka umeer (opmy mapabonbl. OnpeAenuTb mapamerp 3Toi mapaloibl,
3Has1, YTO MPOJIET apKH paBeH 24 M, a BbIcoTa 6 M.
12. CocraBuTh ypaBHEHHS MPSAMBIX, HA KOTOPBIX JISKAT CTOPOHBI TPEYTOJIbHHUKA, BITMCAH-

HOrO B mapabomy: y:Yy® =6X, 3Has, 4TO OJIHA U3 €ro BEpLIMH COBMAAET ¢ BEpIIMHOH napabo-

JIbI, @ TOYKa NEPECCUCHUA BBICOT COBIIAAACT C (bOKYCOM napa60nbl.
2 2

y

13. Jau smunc  y: TJF? =1. CocraButh ypaBHEHHUE €€ XOP[bl, KOTOpasi MPOXOIUT

3 3V3 .
uepe3 Touky H ( —, T) U JIETIUTCS TOUKOW A monosiam.

2
14. Jlana mapa6ona y:Yy* = 20x. COoCTaBUTh ypaBHeHHE €& XOp/bl, KOTOpPas TPOXOIHUT

3 .
yepe3 Touky H ( 25, 4) u penuTcs TOUYKoW A Torosam.

15. IIpuBecTu obIiee ypaBHEHUE JIMHUM BTOPOTO MOpsiAka K KaHOHHYeckomy Buay. K 3a-
Jade clenarbh 4eprexk, H300pa3uB Ha HEM KPUBYIO y U KOOPAUHATHBIE CHCTEMbI, BBOJUMBIE 11O

xony pe].HeHI/IH:
a) y:5y°+12xy—-12x—22y-19=0;
0) y:5x*+6xy+5y° —16x—-16y—-16=0.;
B) y:6xy—8y®+12x—26y—11=0.

Kontpoabnasi padora Ne 2 .
BekTopHasa anrebpa n aHanutuyeckas reomeTpusi B NpOCTpaHCTBE

1. Bekropsl a,b,c, 0Opasyrolye MpaBy TPOHKY, B3AUMHO TIE€PIIEHIUKYIISP-
HBI. 3Has1, 4TO [a] = 4,‘5‘ =2,|c|=3, BBIUMCIUTE abCT .

2. TlpoBepuTh, uto BekTOpHI a(4,-11), b(18,-5), ¢(~111) obOpasywT Gasuc B
MIPOCTPAHCTRE.

3. B mpocTtpaHCTBE OTHOCHTEIBHO JEKApPTOBOW CHUCTEMBI KOOPAWHAT JaHBI
koopmuHaThl yeThipex Touek: A(0;3;3), B(-3;5:1),C(6;7;3); D(3;~2;—1). Haittn 06b-
em TeTpadapa ABCD.

4. CocraBUTh ypaBHEHHE TUIOCKOCTH, MapauIeIbHONM  TIOCKOCTH
X—2y+2z+5=0 ¥ yJQJICHHOW OT TOYKH M(3;4;-2) Ha paccrosHue d =>5.

5. Ha ocu Oy HaWTH TOYKY, OTCTOSAIIYIO OT IJIOCKOCTH X+2y—2z-2=0 Ha
paccrosiHuu d =4.

6. CocraBuTh ypaBHEHUE MPSIMOU, MPOXondiied depe3 Touky A(-2;3;4) u

MePIEHIUKYISIPHON IIPSIMBIM X;Z—y—ﬂ—i 4| 5_&2_2_—1
P yIp P 1 -1 2 2 1 3

. X—2 y+2 2 o
7. B ypaBHeHUH TIpsIMOU e =3 HauTHU napamMeTp n, Ipyu KOTOPOM
n
o X y- z+1 o
dTa mpsiMasi IepPECeKaeTes C NPAMOU 3" 7 - Havitu xoopanHaTsl TOYKU

HX IIEPECCCUCHUA.
8. OTtHOCHTEIBLHO JIEKAPTOBOM CUCTEMBbI KOOPJWHAT JTaHbI KOOPAUHATHI Ye-
Thipex Touek: A(2;3-2), B(—151),C(8;7;3); D(5-2;—-1). CocraButh ypasHeHHUs

IJIOCKOCTEMN: 7,, TIpoxoasien yepe3 Touku 4,B,D; r,, npoxoasiiei yepe3 TOUKU



A,C,D. Haiitu: OTpe3Kn, OTCEKaeMBbIE INIOCKOCTBIO 77; HA OCSAX KOOPAMHAT; KOCH-
HYC yIja MeXIy IUIOCKOCTSAMHU 7 U 7To; KAHOHMYECKOE YPABHEHHE IPAMOM /,
npoxojiAImeil yepe3 Touky A mapamrensHo Bektopy BC ; KaHOHHYECKOE ypaBHe-
HUE NPAMON / ,, IPOXOAAIIEH Yepe3 Hauaao KoopauHaT O U TOUKy A; KOCUHYC YTI-
a2 MEKAY NPSIMBIMH ¢, U (,.

9. Tlapaboma Yy?=2pX Bpamaercsa Bokpyr ocu OX. Haiinure ypaBHEeHUE 110-
BEPXHOCTH €€ BpalllCHUSI.
10. Wccnenyiite METOIOM CEYEHHM MOBEPXHOCTD:

g X 0= @

36 16 25
2 2 2
6) (x+4)” (y-3) _Z_=1;
4 9 49

Kourpoannas padora Ne 3.

MocTpoeHUsi Ha NNOCKOCTU C MOMOLUBLIO LIUPKYNS U FIMHENKM.

Mpeo6pa3oBaHMsi NNOCKOCTU U UX NPUMEHEeHUE K pelleHuIo 3aAay Ha NocTpoeHne

1. Jlauwl Touka A Ha mipsimoii | u Touka A, He nexxamas Ha npsmon |. Ha nipsi-
moii | Haiitn Touky M Ttak, utoOsl cymma AM + MB Obiia Obl paBHa JTaHHOMY OT-
pe3ky PQ.

2. [Han tpeyronsuuk ABC. IToctpouts otpe3ok DE, mapannenbHbIil mpsaMoit
AC Tak, yToObI TOuku D u E nexxanu na croponax AB u BC cootBercTtBenno u DE
=AD + EC.

3. TloctpoiiTe Touky M, U3 KOTOPOH NaHHBINA OTPE30K AB BHUJEH MO YoM
45°, yianeHHyIo OT JaHHOM OKPYXKHOCTH (® Ha JUIMHY JAaHHOTO OTpE3Ka a .

4. TIocTpoWTh KBaJpAT MO CYMME €0 CTOPOHBI U JuaroHanud a + d .

5. TloctpouTh KacaTelbHYIO K IAHHOW OKPY>KHOCTH @ , TPOXOJISIIYIO Yepe3
JAHHYIO0 TOUKy A .

6. C momouIpl0 NUPKYJS U JTUHEHKU MOCTPONTE TPEYrOJbHUK TI0 TPEM €ro
JJIEMEHTaM:

1) a, b,c; 2)a,b,C;  3)a,b,A; 4)a A B; 5)a, B, C;

6) a, ha, hp; 7)a, hp, he;  8)hy hy, he;  9)a, my, my; 10) @, mp, Mc;
11) my, mp, me;  12)a, b, mg; 13) a, b, my; 14) a, la, Is;

15) a, I, Ic; 16) a, b, la; 17)a,b,lc; 18) lIa, g, lc.

7. Hansl otpe3ku a, b, ¢, d, e, f. Ilocrpoiite oTpe3ku (anredOpandecKuii
METOI):

2 2 2
Xl:(a +b )cd’ X, =Jod abc | X, = 22 _p? d2 _Cz.
efJab df \[df e? + f




8. [Hausl okpyxHOCTh U TipsiMasi. [IoCTpOUTH OTPE30K paBHBIA U Mapaieib-
HbII JTAaHHOMY OTpPE3KYy, OJUH KOHEI KOTOPOTO MPUHAIJIEKUT JTAHHOU OKPYXKHO-
CTH, a Apyrou — nanHou npsiMmoit. (MeTo ] mapauieIbHOro epeHoca).

9. Hau yroa ABC u touka P BHyTpu Hero. [IpoBecTtn uepes Touky P npsimyro,
OTPE30K KOTOPOU 3aKITIOYCHHBINA Mexay ctopoHamu yria ABC, nenurcs B Touke P
noronaM. (MeTo IeHTPaIbHON CUMMETPHH ).

10. IToctpoiiTe paBHOCTOPOHHUHN TPEYTOJbHUK, BEPIIUHBI KOTOPOTO JIEHKAIH
OBl HA TPEX JaHHBIX NapaJUIeNIbHBIX NpAMbIX. (MeToa moBopoTa).

11. Tloctpoiite wethipexyronpauk ABCD 1o detsipeM cToponam a, b, ¢, d,
€CJIM M3BECTHO, 4TO ero auaroHanb AC menut yron A momonam. (MeToa oceBoit
CUMMETPHH).

12. B paunsbiii TpeyroiasHuk ABC Brummre KBaapar, 1B€ BEPIIUHBI KOTOPOTO
aexat Ha cropore AC TpeyronbHHKa, a ABe Apyrue — Ha ctopoHax AB u BC coot-
BeTCTBeHHO. (MeToj noooust (roMoTeTUNn)).

Konrpoasnas padora Ne 4.
MeToabl M306pakeHnin MPOCTPAaHCTBEHHbIX (PUryp Ha NIIOCKOCTH

1. Jlano u3o0pakeHHe MPABUIBLHOIO TPEYTOJIbHUKA B MapasjieIbHOW MpPOeK-
i, [locTponuThs M300pakeHUs TEPIICHIUKYISIPOB, OMYIIEHHBIX U3 TOYKH, JIeXKa-
I Ha OTHOM U3 CTOPOH TPEYrOJIbHUKA, HA MEUAHBI TPEYTOJIbHUKA.

2. JlaHo M300pakeHHWE B MapaUICIbHON MPOEKIIUHA TPSIMOYTOJIBLHOTO Tpe-
YTOJBHUKA, Y KOTOPOTO OAMH M3 KaTeTOB B JIBa pa3a Ooibiie npyroro. [Toctponts
H300pakeHre OMCCEKTPHUCHI €r0 MPSIMOTO YIJIa.

3. JlaHo n300paxkeHue OKPYKHOCTH B MapajuieabHOU npoekiuu. [loctpouts
M300paKEeHUE KBaJpara, BIIMCAHHOTO B OKPYXHOCTh, €CITM OJHA M3 €ro BEPIIHNH
3aJlaHa.

4. Jlano muzoOpaxkenue okpy>kHOCTH. [locTpoiiTe n3obpaxeHue npaBUILHOTO
n-yroasauka (N =3, 4, 5, 6), BIUCAHHOTO B 3Ty OKPY>KHOCTb.

5. Jlano uzo0paxkenue okpyxHocTH. [locTpoiiTe n3o0paxxkeHre npaBUiIbLHOTO
n-yronaeauka (N =3, 4, 5, 6), OMMCaAaHHOTO OKOJIO 3TOW OKPYKHOCTH.

6. Jlano m3oOpaxenue ¢urypsl @ (mpusma, mupaMuia, TAIHHIP, KOHYC).
3anaiite Ha yepTexke Touku P, Q, R. [locTpoiite ceuenne ¢purypst ® mioCcKOCTHIO
PQR. Pemnte 3aa4y METOAOM CJIEIOB M METOJIOM BHYTPEHHETO MPOCKTUPOBAHUSI.

7. Jlano nzoOpaxkeHHe MPaBUIbHOW TPEYroJIbHOW MUpaMUbl, BEICOTA KOTO-
POl paBHA CTOPOHE OCHOBaHMsA. [locTpolTe ceueHue mupaMubl IIIOCKOCTHIO,
IPOXOJSIICH Yepe3 CepeliHy BBICOTHI MapajuIeIbHO BBHICOTaM OOKOBBIX T'paHEH,
IIPOBEICHHBIX U3 OJTHOM BEPIIMHBI OCHOBAHMUS.

8. Jlano m3ob0paxenue kyoOa. [locTpoiite m300pakeHHe MEPIEHANKYIAPA,
IIPOBEJICHHOTO M3 €r0 BEPIIUHBI K JTHAarOHAJIH.

9. Hano u3obpaxenue kyoOa. [locTpoiiTe ceueHne Kyba MmIoCKOCThIO, MPOXO-
JSIIEN Yepe3 ero BEpIIMHY MEePIeHIUKYIISIPHO TUaroHau.



/. JlaHHBIE VI y4YeTa ycneBaeMocTH cTyAeHTOB B BAPC

Ta6muma 1.1 Tabnua MakCUMaIbHBIX OQJITOB T10 BUJIaM YU4eOHOH AesATEeTbHOCTH.

1 2 3 4 ) 6 7 8 9
[Ipak- ABTOMATHU- Hpyrue | Tlpowme-
Jlabopa- Camocro- BU/JIbI KYTOU-
Ce- Jlex THYe- 3UPOBAHHOE .
TOpPHBIC ATeIbHAs yueOHoi | Hasg ar- | Utoro
MECTp | LU CKHe TECTHpPOBa-
3aHATUA pabora JesiTeNb- | TecTa-
3aHATUS HUE
HOCTHU st
2 10 0 15 15 0 20 40 100
5 10 0 15 15 0 20 40 100
2 ceMecTp
Jlexuuu

Ilocewaemocms, akmugnocms, ymeHue 8blOeIUmsb 21A6HYI0 Mblcab U Op. (om () 0o
10 6annos)
Kpurepun onenku:

e wMcHee 25% — 0 6ayuioB;

e ot 25% mo 50% — 3 6amnos;

e o1 51% 1o 75% — 6 6annos;

® o1 76% 1o 100% — 10 Gaos.

JlaGopatopHble 3aHATUS
He npedycmompenul

HpaKTI/I‘-ICCKHG 3aHATHA
Camocmosimenvnocmo npu 6bvlnoJIHEHUU pa6077’lbl, aAKmueHOCmbs pa60mbz 6 ay()u-
mopuu, npasulibHOCN1b 6blNOJIHEHUA 3a0aHuL7, YPOBEHDb NnO020MOBKU K 3AHAMUAM U

m.o0. (om 0 0o 15 6annos)

Kpurepun ouenku:
e wmcHee 25% — 0 6amos;
e ot 25% mo 50% — 5 6anna;
e or51% o 75% — 10 6anna;
e 0T 76% 10 100% — 15 Ganos.

CamocrosiTenbHas paboTa
Kauecmeo u konuvecmeo 6binoiHeHHbIX OOMAUWHUX pabOm, NPABUTLLHOCIb 8bINOJI-
Henust u m.o. (om 0 0o 15 6annos)
Kpurepun ouenku:
e wmcHee 25% — 0 6amnos;
e ot 25% 1o 50% — 5 6annos;
e o1 51% 1o 75% — 10 6amnos;
e or 76% mo 100% — 15 Gamos.



ABTOMAaTHU3UPOBAHHOE TECTUPOBAHUE
He npedycmomperno.

Hpyrue Buabl yaeOHOM aesaTeabHocTH — om () 0o 20 b6annos
Konmponvnasa paboma Ne 1 (om 0 oo 10 6annos)
Konmponvnasa paboma Ne 2 (om 0 oo 10 6annos)

[IpomexyTounas arrectanus — om 0 0o 40 6annos

dopMoil TPOMEKYTOUHOM aTTECTAIlMM MO UTOraM OCBOCHHS AMCIUILUIMHBI
BO 2 CEMECTpe SIBJISIETCS 9K3dMeH, KOTOPBIA MPOBOJAUTCS B BUJIE OTBETA HA dK3aMe-
HAIMOHHBIA OWJIET, COCTOSIIIMI U3 ABYX BOIPOCOB. 3aJal0TCs €lle JABa — TPU J0-
MOJIHUTENBHBIX BOIPOCA U3 MEPEYHs BOMPOCOB ISl MPOMEKYTOUHON aTTECTAIUU.
Ha nmpoxosxienue aTTectanuu cTyIeHTy oTBOoauTCs 30 MUHYT.
LIpu nposedenuu npomexncymoyunol ammecmayuu
omeem Ha «omauunoy oyenusaemcs om 31 _go 40 bannos;
omeem Ha «xopoutoy oyenugaemcsi om 21 10 30 6annos;
omeem Ha «y0osiemeopumenbHoy oyeHusaemes om 11 go 20 6annos;
omeem Ha «Heyoosremeopumenvhoy oyenusaemcs om 0 1o 10 6annos.

Takum 00pa3oM, MakCUMaJIbHO BO3MOXHas CyMma OajlJIoOB 3a BCE BHU/IbI
y49eOHOH NeATeTLHOCTH CTYACHTA 32 2 CEMECTpP MO JAUCIHUIUIHHE «I eoMeTpus» co-
ctanisieT 100 Gamos.

Tabampa 2.2. Tabnuua nepecuera MOITYYEHHOM CTYJAEHTOM CyMMBbI OajioB IO
nucuuiuinHe «I'eoMeTpush B OLEHKY (3K3aMEH):

85 — 100 6annoB «OTJIIMYHOY
71 — 84 Gannos «XOpOIIO»
56 — 70 GayoB «YZAOBIIETBOPUTEIBHO»
MeHee 55 0aioB «HCYOOBJICTBOPUTCIIBHO»
5 cemectp
Jlexuuu
Ilocewaemocms, akmugnocmos, ymeHUue 8blOeNUmMsb 21A6HYI0 Mblcab U Op. (om () 0o
10 6annos)

Kpurepun ouenku:
e wmcHee 25% — 0 6amos;
e ot 25% mo 50% — 3 6amnos;
e or51% o 75% — 6 6amnos;
e ot 76% 1o 100% — 10 6amnos.

JlaGopaTopHbIe 3aHATUS
He npedycmompeHnul

[IpakTnueckue 3aHATUA



CamocmosmenvHocms npu 8bINOJIHEHUU PAOOMbL, AKMUBHOCMb pabomvl 8 ayou-
mopuu, NpasuUIbHOCMb GbINOJIHEHUS. 3A0AHUL, YPOBEHb NOO20OMOBKU K 3AHAMUIM U
m.o. (om 0 0o 15 b6annos)
Kpurepuu oneHKH:

e wmcHee 25% — 0 6aioB;

o ot 25% 1o 50% — 5 6anna;

e o1 51% mo 75% — 10 6anna;

e 0T 76% mo 100% — 15 Gayuios.

CamocrosTenbHas paboTa
Kauecmeo u konuuecmeo 6binoiHeHHbIX OOMAWHUX pabOm, NPABUILHOCHb BbINOL-
Henust u m.o. (om 0 0o 15 6annos)
Kpurepun ouenku:
e wMcHee 25% — 0 6amos;
e ot 25% o 50% — 5 6amnos;
e 0T 51% 1o 75% — 10 6amnos;
e 0T 76% mo 100% — 15 Gaiios.

ABTOMaTHU3UPOBAHHOE TECTUPOBAHUE
He npedycmomperno.

JHpyrue Buabl yaueOHOU AesTenbHOCTH — om () 0o 20 b6annog
Konmponvnasa paboma Ne 3 (om 0 oo 10 6annos)
Konmponwvnasa paboma Ne 4 (om 0 do 10 6annos)

[IpomesxyTounas arrecraius — om () 0o 40 6annos

DopMOH MTPOMEKYTOUYHOM aTTECTAMU MO UTOTaM OCBOCHHUS NUCLUILIMHBI B
5 cemecTpe ABIACTCS K3aMeH, KOTOPBIA MPOBOAUTCS B BUJE OTBETA Ha dK3aMEHa-
IIUOHHBIN OUJIET, COCTOSAIINM U3 JBYX BOMPOCOB. 3aJat0TCA €IIe JBa — TPHU JIOMOJI-
HUTEJIBHBIX BOMPOCA W3 MEPEYHS BOIMPOCOB IS MPOMEXYTOYHOM aTrecranuu. Ha
MIPOXOKJICHNE aTTECTAIlUU CTYICHTY OTBOAUTCS 30 MUHYT.

Ilpu npogedenuu npomexcymouHou ammecmayuu

omeem Ha «OMAUYHOY oyenusaemcs om 31 _no 40 bannos;

omeem Ha «xopoutoy oyenusaemcs om 21 1o 30 6annos;

omeem Ha «y0osiemeopumenvHoy oyerusaemcs om 11 go 20 o6annos;
omeem Ha «Heyoosiemeopumenvhoy oyenusaemcs om 0 _no 10 6annos.

Takum 00pa3zom, MakCHMalbHO BO3MOXHAsi CymMma OaJlJIOB 32 BCE BUJbBI
y4eOHOM NIeATeNbHOCTH CTYACHTA 32 5 ceMecTp Mo AUCHUILIUHE «I'eoMeTpus» co-
ctaisieT 100 Gamios.

Tabauna 2.2. Tabnuia nepecuera NOJyYeHHONW CTYyIEHTOM CyMMBbI OajlioB
o auciuIuinHe «I'eoMeTpus» B OIIEHKY (PK3aMEH):

85 — 100 6annos «OTIUYHOY

71 — 84 6annoB «XOPOIIIO»

56 — 70 GayoB «YZAOBIIETBOPUTEIBHO»
MeHee 55 Oannos «HEYJIOBJIETBOPUTEIHHO




8. YuebHo-meToan4ueckoe H HH(popMalHOHHOE o0ecnevyeHHe JHCHHIIHHbI
a) 1umepamypa:

1. AranacsH JI.C., ba3zsuieB B.T. ['eomerpust (B 2-x yactsax). Y. 2. [DnekTpoH-
Hbll pecypc] / ArtanacsH JI.C., ba3puieB B.T. - Mocksa : KnoPyc, 2017. - 424 ¢. -
ISBN 978-5-406-05977-7 : Bb. u. IlepeiitTu K BHeEWIHEMY pecypcy
http://www.book.ru/book/927669 Kuura naxoaurcs 8 9bC "BOOK.ru"

2. bexnemuueB [I.B. Kypc aHanuTu4yeckoil reoMeTpuu U JUHEHHON anreOpsl
[OnexktponHsIli pecypc] : y4ueOnuk / J[.B. bexnemumes. - 18-e uzn., mepepab. -
Cankr-IletepOypr : Jlanp, 2021. - 448 c. - URL: https://e.lanbook.com/book/152643
- ISBN 978-5-8114-4916-3 : b. u. Kuura naxonutcs B ObC "JIAHB". Knura u3 koi-
nexuuu Jlans - MaTtemartuka

3. beknemumena JI.LA. COopHUK 3a7ay MO aHATUTUYECKONH M€OMETPHUH U JIH-
HelHoH anreOpe [DnekTpoHHBIN pecypce] : yueOHoe nmocobue / JI. A. Beknemuiesa,
. B. bexnemuiues, A. FO. Ilerpouy, U. A. UyGapos. - 7-e uzn., crep. - CaHKT-
[TetepOypr : Jlanp, 2019. - 496 c. - URL: https://e.lanbook.com/book/122183. - ISBN
078-5-8114-4577-6 : b. u. Kuura naxonurcsi B ObC "JIAHB". Knura u3 komiekuuu
Jlans - Martematuka

4. I'ycea H.U. COopHuK 3ana4 mo reoMeTpuu B 2-X yactsax. Yacte 1 [Dnek-
TpOHHBIN pecypc]: YuebHoe nocodbue / I'yceBa H.U., [lenncosa H.C., Tecnsa O.10. -
Mocksa : KnoPyc, 2021. - 527 c. -URL: https://www.book.ru/book/938044. - Internet
access. - ISBN 978-5-406-05196-2 : b. u. Pexxum goctyna: book.ru Kuura Haxoaut-
cs B ObC "BOOK.ru"

5. I'ycera H.. COopHuK 3ama4 1o reoMeTpuu B 2-X 4acTsX. YacTtb 2 [Dnek-
TpOHHBIN pecypc]: YuyebHoe nocobue / I'yceBa H.U., [lenucosa H.C., Tecnsa O.1O. -
Mockaa : KnoPyc, 2021. - 528 c. -URL: https://www.book.ru/book/938045. - Internet
access. - ISBN 978-5-406-05200-6 : b. u. Pexxum gocryna: book.ru Kuura mHaxoaut-

cs B ObC "BOOK.ru" /%

0) npoepammnoe obecneuernue u HumepHem-pecypcol

1. http://www.alleng.ru/index.htm — sx3ameHallMOHHBIE OUIIETHI, BONPOCH], Bapu-
aHTBI OTBETOB I10 BCEM MpeAMeTaM IIKOJBHON NPOrpaMMbl, pa3inyHble yued-
Hble TTOCOOUS 10 MHOTHM TNpeIMETaM, TeMaTUYeCKHe CCbUIKM Ha CalThl U KOH-
KpeTHble yueOHble MaTepHabl, pa3MelleHHble Ha HUX.

2. http://allmath.ru/ — MmaTemaTHUeckuii moOpTaa, Ha KOTOPOM MOYKHO HAMTH JIO-
6ol MaTepHai 1o MaTeMaTHYECKUM AUCLUITIIMHAM.

3. http://www.bymath.net/— cpenHss MmaTemaTudyeckas HHTEPHET-1LIKOJIA.

4. http://www.college.ru/ — moaroroska k EI'D.


http://www.book.ru/bookl927669
http://www.alleng.ru/index.htm
http://www.bymath.net/-
http://www.college.ru/-

5. http://www.edu.ru/ — penepaiibHbIi 00pa3oBaTenbHBINA MopTan «Poccuiickoe
oOpa3zoBaHuey.

6. http://www.ege.edu.ru/ — odurmansubii HHGOPMaMOHHBINA TOpTal EI'D.

7. http://www.en.edu.ru/— ectecTBeHHOHAYYHBIH 00pa30BaTEIbHBIN IOPTAIL.

8. http://www.e-joe.ru/ — 3neKTpOHHBIM HayYHO-TIPAKTUYCCKU >kypHan «Ort-
KPBITOE 00pa30BaHUE) 110 MHHOBAIIMOHHBIM TEXHOJIOTHUSM B 00Opa30BaHHH.

9. http://www.e-science.ru/— mopraj eCTeCTBEHHBIX HayK.

10.http://www.ict.edu.ru/ — mopran «WHbOpMAITMOHHO-KOMMYHHKAIIHOHHEIE
TEXHOJOTHH B 00pa30BaHUN.

11.http://www.kengyry.com/ — caiiT BcepoCcCHICKOH OJMMIIMAIbI 110 MaTeMa-
THKE JIJIS IKOJILHUKOB «KeHTrypy».

12.http://www.openet.edu.ru/ — Poccuiickuii mopTai OTKPBITOTO 0Opa30BaHUS.

13.http://www.prosv.ru/ — caiit ] «IIpocBerieHne.

14.http://www.school.edu.ru/ — Poccuiickuii 0011eo0pa3oBaTeIbHbBIN MOPTAI.

15.http://school-collection.edu.ru/ — enunas komnekius nudpPOBLIX 00pa3oBa-
TENBHBIX PECYPCOB JJISI YUPEXKICHHUH OOIIEro W HAYaIbHOTO MPOeccro-
HAJILHOTO 00pa30BaHHSI.

16.http://window.edu.ru/ — eguHOE OKHO JOCTyIHa K 00pa3oBaTeIbHBIM pecyp-
caM: HWHTErpajJbHOMY KaTajlory oOpa3oBaTelbHbIX HTEpHET-pecypcoB,
AJIEKTPOHHOM y4eOHO-METOIMYeCKOr OUbIroTeKe i o0uero u npodeccu-
OHAJILHOTO O00pa30BaHUs U K pecypcaMm CHCTeMbI (heepalibHbIX 00pa3oBa-
TENBHBIX IOPTAJIOB.

17.CBobomHOe iporpammuoe obecnieuenue: LibreOffice, GeoGebra.

18.JIunien3nonHoe mporpammuoe obecneuenue: OC Microsoft Windows 7,
OC Microsoft Windows 8, Microsoft Office 2007.



9. MaTepua/iIbHO-TeXHUYECKOE 0O0ecneyeHUue JTUCITUTIMHBI

VYueOHbIC AYAUTOPHUHN OJIA IIPOBCACHHA BaHSITHﬁ, OCHAallICHHBIC ayJAHOBU3Y-
AJIbHBIMHA CPCACTBAMU (My.TIBTPIM@I[PIﬁHBIM ACMOHCTPAIUMOHHBIM KOMHJIGKCOM).

[Iporpamma cocrtaBieHa B cootBeTcTBUM ¢ TpeboBanusmu ®I'OC BO mno
HarpasieHuto noarotoBku 44.03.01 «Ilemarornueckoe oOpa3zoBaHue» U MPOGUITIO
MOJITOTOBKH «MateMaTndeckoe 00pa3oBaHUE.

ABTOp
npodeccop kadeapbl reoMeTpuu B.A. Uromun

[Iporpamma ono0peHa Ha 3acegaHuu Kadeapbl T€OMETPUH OT 8 OKTAOpS
2021 roma, mpotokoi NeS5.



Ipuioxenune
Y4eOHo-MeTOoAUYecKOe U HH(OpPMaLHOHHOE 00ecTiedeHre JMCIHMIIINHBI
Pexomennyemas nureparypa:

Uromun B.W. decsats nexkuuii o reometpuu. Caparos: M3natenbckuil LHEHTP
«Hayxka», 2010.

Urommun, B. 1.  Ananutnueckast reometpus [Tekcr]| / B. Y. Urommun ; Ca-
pat. roc. yH-T uM. H. I'. Uepnsbimesckoro, Mex.-mar. dak., Kad. reomerpun,
Capar. roc. comnuan.-3koH. yH-T, Dak. ”HPOPMATUKU U UH(POPM. TEXHOIOTHIA,
Kad. npuxnan. maremaruku. - Caparo : UI[ "Hayka", 2007. — 207 c.,
980460-OXd, A980461-OX®D, A981866-OXD

Uromun, B. .  Bekropnas anredpa [Tekcr] / B. . Uromwun ; Capart. roc.
yH-T uM. H. I'. Yepnsimesckoro, Mex.-mat. ¢ak., Kad. reomerpun, Capar.
roc. conuani.-d3koH. yH-T, ®ak. undopmatuku u uHpopm. Texuosoruii, Kad.
npukiaa. marematuku. - Caparos : U1 "Hayxka", 2005. — 128 c.

Urommn, B. 1. OcnoBanus reometpun [Texcer] / B. Y. Uromun ; Capar.
roc. yH-T uM. H. I'. Uepnsimeckoro, Mex.-mat. ¢ak., Kad. reomerpun, Ca-
part. roc. coluan.-3KoH. yH-T, @ak. uHPOpMaTUKU U UHPOPM. TEXHOJIOTHUH,
Kad. mpuxman. maremaruku. - Caparos : M3a-so "Hayunas kaura™, 2004. —
84 c.

Anexcanapos A./l., Bepuep A.JL., Peokux B.U. I'eomerpust nst 8-9 kmaccos.
—M.: IIpocBemenue, 1995.

[IpocseroB I'.U. Jluneitnas anre6pa U aHAIUTHYECKAs TE€OMETPUS: 3aJa4ud U
peuienusi: yueobnoe nocodue. - M.: BUHOM. JlaGoparopus 3nanmii, 2008. -
192 c.

AnekcangpoB, A JI. I'eomerpus: yueOnuk [Texcr] / A JI AnekcaHapos. -
Cankr-IletepOypr: BXB-Iletepoypr, 2010. - 612 c. —

COopnuk 3amad o reometpun [TekcT]: yued. mocobue : B 2 4. - M. : DkcMmo,
2007 - 2008. (O6pazoBarenbHbiii crangapt XXI). . 1: Yyebnoe mocobue
st ctynentoB [-1I1 kypcoB usnko-mMarematnueckux (QaxysibTETOB Meaaro-
rudecknx By30B / C. JI. Aranacsn, B. U. I'muz0ypr. - M. : Dkcemo, 2007. Dk3-
pel: OXD(1), OXD-U3-4(1), OYOEH(2)

COopnuk 3amaud o reometpuu [ Tekct]: yued. mocodue : B 2 4. - M. : DkcMmo,
2007 - 2008. - (OOpazoBarenbHblii cranmapT XXI) (Beicmee oGpa3oBa-
Hue). Y.2 : Yuebnoe nocodbue mis cryaeHtoB III-V  kypcoB ¢usuko-
MaTeMaTtuyeckux (akyiapTeToB neparornueckux By3oB / C. JI. Atanacsan, H.
B. IlleBeneBa, B. I'. IlokpoBckuii. - M. : Dkcmo, 2008. A982416-OXD,
A982417-OX®-4Y3-4


http://library.sgu.ru/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=NIKA&P21DBN=NIKA&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%B3%D0%BE%D1%88%D0%B8%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://library.sgu.ru/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=NIKA&P21DBN=NIKA&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%B3%D0%BE%D1%88%D0%B8%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://library.sgu.ru/cgi-bin/irbis64r_91/cgiirbis_64.exe?Z21ID=&I21DBN=NIKA&P21DBN=NIKA&S21STN=1&S21REF=1&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%98%D0%B3%D0%BE%D1%88%D0%B8%D0%BD,%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
http://library.sgu.ru/cgi-bin/irbis64r_13/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=INFRA&P21DBN=INFRA&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B0%D0%BD%D0%B4%D1%80%D0%BE%D0%B2,%20%D0%90%20%D0%94
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