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1. Ileab oCBOEHHUS JUCHUILIMHDbI

Ilenp ocBOEHMS TUCLUILIMHBI — POPMHUPOBAHUE CUCTEMATHU3UPOBAHHBIX 3HAHUHN B 00JIa-
CTH T€OMETPUU U €€ OCHOBHBIX METOJIOB.

2. MecTo TMCIMILINHBI

B CTPYKTYype 00pa30BaTe/IbHOI NPOrpaMMBblI
JlucumminHa OTHOCHUTCS K 00s3aTelbHOW 4acTu ydyeOHOro IulaHa, BXOAMT B biok 1
«ucuummunel (MOTYIH)».

I/I3y‘{CHI/IC I[aHHOI>'I JAUCHUIIJIMHBL OITMPACTCA HA 3HAHHWA, YMCHUA, HABBIKU W OIIBIT, IIOJTY-
YCHHBIC B IPOLECCE UBYUCHU ITPEAMETA «MaTeMaTHKa», ((FCOMCTpI/Ifl)) Ha MpeabIAyneM YpOBHE
oOpazoBaHwUsI.

OcBoeHne NaHHOW JAUCLMIUIMHBI SIBJISETCS HEOOXOAWMBIM JUIsl AlbHEHUIIEro M3y4eHUs
IUCLUIUIMH «Anredpa u teopus dnucen», «IlocTpoeHns Ha MIockocTu», «JIEeMEHTapHas MaTe-
MaTuka», «lIpakTUKyM MO peleHuI0 MaTeMaTUYecKuX 3aaauy», «MeToauka HOJArOTOBKU K UTO-
roBOM aTTecTaluu 10 MaTeMaTUKe B OCHOBHOM ILIKOJIE»,a TAKXKe Ui MPOXOXKACHUS yUEOHbIX U
IIPOM3BOJICTBEHHBIX MPAKTUK (IIPAKTHUK).



3. Pe3yabTarhbl 00yueHH s 10 TUCHMUILIMHE

Koa u HamMeHOBaHHE KOM-
NEeTCHIUN

Kon n nHammeHOBaHue MH/IU-
KaTopa (MHAUKATOPOB) J10-
CTHKEHHSI KOMIIETEeH U

Pe3yabTaTnl 00y4yeHust

IK-1Criocoben  oCyIiecTB-
JATh TENAaroTUYEeCKyro Jes-
TEIBHOCTh MO NPOPHIbHBIM
npeaMmeraM  (AMCIUTUIMHAM,
MOJYJIIM) B paMKax OCHOB-
HBIX 00pa30BaTENbHBIX IIPO-
rpamMm o01ero o0pa3oBaHus,
o0 TMporpamMmaM JOIOJIHH-
TEITLHOTO 00pa30BaHUs JACTEH
Y B3POCIIBIX

1.1_B.IIK-1. OcymiectBisier
IpenojaBaHue y4eOHbIX JuC-
IUIUTAH 10 Tipodmutro (ripodu-
JSIM) TTOATOTOBKU B paMKax OcC-
HOBHBIX 00pa30BaTeIbHBIX PO-
rpaMm oOmero oOpa3oBaHHs
COOTBETCTBYIOIIETO YPOBHSI.

B kareropuu «3HATb»

3 1.1 _B.IIK-1. Bnageer cu-
CTEMOM IIPEAMETHBIX 3HAHUM,
COCTAaBJISIOLIUX COJEp)KaHUE
oOpazoBaHusi Ha COOTBET-
CTBYIOILIEM YpPOBHE 0OILEro
oOpazoBanusi (1o mnpoduiro
MTOJTOTOBKH).

B kareropuu «BJIAJAETDb»
B_1.2_B.IIK-1. Bianeer
HaBBIKOM pelIeHus 3ajgad /
BBITIOJTHEHUSI  MTPAKTUYECKUX
3alaHUi U3 WIKOJBHOTO Kyp-
ca; 0OOCHOBBIBa€T  BBIOOP
crocoba BBINNOJHEHUS 33]a-
HUSI.

3.1 B.IIK-1. Bmaneer cucre-
MOM Hay4yHBIX 3HAHMH B COOT-
BETCTBYIOIIEH MpeaMETHON 00-
nactu (1Mo mpouiIo MOArOTOB-

B kareropuu «3HATb»

3.1 _B.IIK-1. Bnaneer cucre-
MOM Hay4yHbIX 3HAaHUU B CO-
OTBETCTBYIOLIEH IPEAMETHOMN
obnactu (Mo mpoduIo MOJ-
TOTOBKH).

YK-1

Crniocoben OCYILIECTBIISATh
IIOUCK, KPUTUYECKUN aHaJIN3
U CUHTE3  HMH(pOpMaIuH,
MPUMEHSTh CUCTEMHBII
HOJIXO TUIs pelieHus

IIOCTaBJICHHBIX 3aJ1a4,

1.1_B.YK-1. Anamusupyer 3a-
nady, BbIACNsAS ee 0a30BBIE CO-
crapisiiomive.  OcCyllecTBiIseT
JTEKOMITO3UIIHIO 3a]1auu.

B kareropuu «3HATb»

3 1.1 Bb.YK-1.3naer tumo-
BYIO (MHBapMAaHTHYIO) CTPYK-
Typy 3aJadyd U BO3MOJXKHBIE
BapHaHThl peaU3alru ITOU
CTPYKTYpBI; 3HA€T Pa3IUuyHbIE
TUIOJIOTHU 3a/1a4, TOHUMAET
KJIacCCU(UKAMOHHbIE  TPU-
3HAKM, JIeKallde B OCHOBE
OTUX THUMOJIOTHUH, OCO3HAET
0COOEHHOCTH peIIeHUs 3a1a4
Pa3IMYHbIX TUIIOB.

B kareropuu «YMETb»

Y 3.3 B.YK-1. Ymeer wuc-
[0JIb30BaTh IPU  BbIIBUXKE-
HUU U OOCYXJIEHUU BapHaH-
TOB pEIIeHUs] 3aJaud BO3-
MOXXHOCTH TEXHOJIOTUU pa3-
BUTHS KPUTHYECKOTO MBbIIII-
JeHUs, pa3iuyHble  (HOPMBI
OpraHu3aluM JIUCKYCCHH.

Y 1.1 B.YK-1. Ywmeer aHna-
JIM3UPOBAThL 3aJady, BbIIC-

JSATh yCJIOBHUE U 3a7aHue (BO-
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IIpoC), COOTHOCUTBH MPEAJIO-
KCHHYIO 3aJady C TEM WA
HHBIM HU3BECCTHBIM THUIIOM,
ONpeNesiTh  HEOOXOIMMBIC
I peIICHUA 3aJa4r 3HAHMA,
YMCHUA, JOITOJIHUTCIIbHBIC
CBEJICHMUS.

3.1_ B.YK-1. PaccmarpuBaer
Pa3JIMYHBIC BAPHUAHTLI PCHICHUA
3aJa4yu, Ooll€HHUBasg HUX JOCTOUH-
CTBAa U HEAOCTATKU.

B kareropuu «3HATb»
3 3.1 B.YK-1. 3naer cnoco-

OBl pelIeHUs] THIOBBIX 3a/1a4
13 KOHKPETHOM 00J1acTH 3Ha-
HMS, HA3bIBA€T 3TU CIIOCOOBDI,
KOMMEHTHUPYET BBIOOP.

B kareropuu «YMETb»

Y 3.1 B.YK-1. Ilpu pemre-
HUM HECTaHJAPTHBIX 3a/1ad4
(TIOBBIIIEHHOW  CJIO’KHOCTH,
MEXIUCIUIIMHAPHBIX, TBOP-
YECKUX M T.I.) Tpeaiaraer
crocoObI peleHus Ha OCHOBE
MMEIOIINXCS 3HAHUM U yMe-
HHUI.

Y 3.2 B.YK-1. CpaBHuBaet
pasiauyHble CrocoObl pele-
HUS 3aJla4d, OIICHHWBAas MX
OCOOEHHOCTH  (BaJIMJIHOCTb,
TPYIOEMKOCTh,  HEOO0XOIH-
MOCTb MPHUBJIEYEHUS JIOTI0J-
HUTEIBHBIX PECYPCOB H T. 1.).




4. CTPpyKTYpa U CofepKaAHUE IUCIUIIHHBI

OO6mast TpyA0€MKOCTh AUCIUIUTHHBI COCTABISET 18 3a4eTHBIX equHUII, 648 4acoB.

Monyisb 1.

Bunanbl yueoHoii padoTsl, BKIIOYASA

®opMBbI TeKyIEr0

CaMOCTOSITEJILHYIO PaGOTy CTY€HTOB KOHTPOJISA
- H TPYAOEMKOCTH (B 4acax) ycleBaeMoCTH
5 IIpaktnuyeckue | JlaGopaTopHsbie (no memam
= ) )
Ne | Paspen QucUMILIMHBI M § z 3aHATHS 3aHATUS u pazoenam)
n/n TeMbI 3aHATHI = ot = ﬁ 2 « ﬁ = = DopmbI
o | = 3 Z ¥ Q 2 2 i
&} s | = = 2 L8 E = S L2325 MPOMEKYTOUHOM
5| 3 g; = E g; = E = aTTecTanuu
|5 e8|l mEEl e8| 4 &L
° X ¥ 5l X Z = (no cemecmpam)
S| =3¢ S-S
2 2 = Iy 2 E
= = = =
1 2 3 4 5 6 7 8 9 10 11
1 OneMeHThI BeKTOpHOM | 1 4 6 0 0 0 20 | CamocrosrenpHast
anreOpsl pabora Nel
2 Meroa KoOpaAMHAT Ha 1 6 6 0 0 0 20 | CamocrosTenbHas
IJIOCKOCTH pabota Ne2
3 [Ipsimas Ha mmockocTu | 1 10 10 |0 0 0 20 | KonrponsHas pabora
Ne 1
4 Jluaum BTOpOrO 1 10 12 |0 0 0 20 | KonrponsHas pabora
opsaKa. Ne2
Bcero 30 34 |0 0 0 80
IIpome:xkyTounast arre- | 36 Dx3ameH B 1 cemecT-
cTanusi pe
Obwas - Tpyroemrocts, 53.e., 180 uacos
MOIyJIst
Monyisb 2.
Buapl yueOHoii padoThl, BKIOYAs D opMbI TEKYLIETO
CaMOCTOSITEJILHYIO Pa0OTy CTY€HTOB KOHTPOJIsA
- H TPYAOEMKOCTH (B 4acax) ycreBaeMoCTH
o 5 IIpaktnueckue | JlaGopaTopHsbie (no memam
D
Ne | Paznesn qMcuMImInHBI H 5 z 3aHSITHS 3aHSITHS u pazoenam)
~ g S 4 = 2 ] ®opmbI
n/n TeMbI 3aHATHI 5 = § 5 § g 5 § g .
o 5 = = S ; 22 =g ; S & 6 NPOMEKYTOYH O
3| 3 g; s g = g; s g el 2 aTTecTalliu
TR | e8| wes|l ©8| - E S
° X ¥ R X Z = (no cemecmpam)
S| =3 e =S| N3¢
2 2 E Iy 2 E
= = = =
1 2 3 4 5 6 7 8 9 10 11
1 [Ipeobpazopanus 2 12 14 |0 0 0 26 | CamocrosTensHas
IJIOCKOCTH pabota Ne 3
2 Meron koopauHaT B | 2 12 14 0 0 0 26 | CamocrosrenbHas
MPOCTPAHCTBE padora Ne 4
3 [Tnockoctu u npsmele | 2 12 14 |0 0 0 26 | KonrponbHast pabota
B IIPOCTPAHCTBE Ne 3
4 IToepxHOCTH 2 10 12 0 0 0 26 | KonrponbHast pabota
BTOpPOI'0 MOPSIJIKa Ne 4
5 AddunHoe |2 10 8 0 0 0 24 | NHauBUIyabHBIC
CBKJIIMIOBO 7-MCPHOC JOKJIaJbl CTYICHTOB
IIPOCTPAHCTBO
6 KBagpatuunsie 2 10 8 24 | UnnuBugyanbpHble
(hOpMBI U KBaJIPUKH JIOKJIa/Ibl CTYZIEHTOB
Bcero 66 70 |0 0 0 152




IIpome:xyTounasi arre- | 72 DK3aMeH Bo 2 ce-
cTanusi MecTpe
1T MKOCTh
Obmas Tpynoemoc 103.e., 360 yacos
MOIyJIst
Mogyns 3.
Buapl yueOHoii padoThl, BKIOYAs D opMbI TEKYLIETO
CaMOCTOSITEJILHYIO Pa0oTy CTY€HTOB KOHTPOJIsA
- H TPYAOEMKOCTH (B 4acax) ycreBaeMoCTH
o 5 IIpaktnueckue | JlaGopaTopHsbie (no memam
D
Ne | Paznen qucnMmInHe! u 5 z 3aHSITHS 3aHSITHS u pazoenam)
N g S 4 = 2 ] ®opmbI
n/n TeMbI 3aHATHI 5| | S 5 g g S g g i
o S| 2| =8| L% H S| L3 = & NPOMEsKyTOUH O
5| 3 g S| EF 2 g S| EFE| = aTTecTalliU
= = S 2 = = 0o 0 = = o
S| Rl ©'S m ==
Sx| 22 F x| 2%E (no cemecmpam)
> < < > < ©
Iy 2 = Iy a2 E
= = = =
1 2 3 4 5 6 7 8 9 10 11
7 Meroasi 3 8 14 10 0 0 24 | KonrponbHast pabota
M300paskeHu i Ne 5
8 OcHoBHbIE (haKThI 3 8 10 |0 0 0 24 | KonrponsHast pabora
MPOEKTUBHOMN Ne 6
reOMETPUU
9 Ucropuueckuit 0630p | 3 2 0 26 | NnnuBunyanbHbie
000CHOBaHUI JIOKJIa (bl CTYIEHTOB
T€OMETPHUH. «HAYaJIa»
EBxinma. »ieMeHTHI
reOMETpUU
JlobaueBckoro
10 | OO6mue BOIIPOCH! | 3 2 0 26 | UupuBuayanbHbIE
AKCHOMATHKH JIOKJTaJIbl CTYJICHTOB
000CHOBaHHE
EBKJIMJIOBOM
reOMETPUU
Bcero 20 | 24 0 0 0 100
IIpome:xkyTounasi arre- | 36 DK3aMeH B 3 ceMecT-

cranus

pe

O0masi Tpy10eMKOCTh
MOTYJIst

53.e., 180 yacoB

O0masi Tpy10eMKOCTh
THCTIATITMHBI

153.¢., 540 yacoB




Conep:xxanmne IMCHUTIHHBI

3JEMEHTHI BEKTOPHOM AJITEGPHI

HanpasnenHble oTpe3ku. DKBUIIOIEHTHBIE HallpaBiIeHHbIE OoTpe3ku. Bekropsl. Crioxe-
HHE€ U BBIYUTAHNE BEKTOPOB. Y MHOKEHHE BEKTOpA Ha YUCIO. JIMHElHAas 3aBUCUMOCTh BEKTOPOB.
Koopaunats! BekTopa. OpToHOpMHpOBaHHbIN 0a3uc. CkansipHOe Ipou3BeieHHEe BEKTOpoB. ['eo-
METPUUYECKUN CMBICI KOOPAMHAT BEKTOPAa B OPTOHOPMUPOBAHHOM Oazuce. BekropHble moampo-
CTPaHCTBA.

METOJA KOOPAUHAT HA IIVIOCKOCTH

AdduHHasg cucTeMa KOOpAMHAT Ha MJIOCKOCTH. JleeHne oTpe3ka B JaHHOM OTHOLIEHHH.
Opuenranus miaockoctd. OpueHTUpoBaHHbIN yroi. [lnomans opueHTUPOBAHHOTO TPEYTOJIbHU-
ka. @opmynbl npeoOpazoBanusi adpOUHHONW U TPAMOYTOJIBHON cucteM KoopauHat. [lomspras
CUCTEMAa KOOpAMHAT.

NPAMASA HA ITIJIOCKOCTH

CriocoObl 3a1aHMsI IPSIMOI Ha TJIOCKOCTH, BUJIbI ypaBHeHUH. O0I11ee ypaBHEHUE MIPSMOM.
I'eomerpuueckuii cMbici 3Haka TpexwieHa Ax+By+C. PaccrosHue ot Touku 10 npsmoil. B3a-
MMHOE PacHoJIOKEHUE ABYX NPSMBIX. [Iydku npsmbIX. YTOI MEXAY ABYMs IPSIMBIMU.

JIMHUU BTOPOI'O TIOPAIKA

Dmuuric, BbIBOJ KAHOHHUYECKOTO YpaBHEHHsI, CBOWCTBA, IOCTPOEHHUE C MOMOIIBIO LIUPKYJIS
u nuHelky. ['unepOoia, BbIBOI KAaHOHUYECKOTO YPaBHEHMsI, CBOMCTBA, OCTPOEHUE C MIOMOIIIBIO
nupKyas U nuHedku. [lapaOGouna, BBIBOJI KAaHOHMYECKOTO YpaBHEHHMsI, CBOMCTBA, MOCTPOEHUE C
MIOMOIIBIO IIUPKYJIS U JIMHEWKU. YpaBHEHUE 3JUIMIICA, TUIEpO0JIbl U MapaboJsibl B MOISPHBIX KO-
opauHarax. OO1ee ypaBHEHHE JIMHUY BTOPOTO MOPSAIKa, IPUBEACHNUE €ro K KAHOHUYECKOMY BH-
ny. Knaccudukanust nuauii Broporo nopsiaka. Llentp auauum BTOoporo mopsaka. [lepecedenue
JIMHHAH BTOPOTO NOPAJIKA C MPAMON. ACUMIITOTHYECKUE HanpaBieHus1. AcumntoTel. KacarenbHas
K JIMHUM BTOPOTO NOpsAJKa. JmaMeTpsl JIMHUKM BTOPOTO MOpsJKa. [ 1aBHbIe HaNpaBlIeHHUs, I1aB-
HBIE TUAMETPBI.

INPEOBPA3OBAHUA IIVIOCKOCTH

JBuxenus miockoct. [Ipumeps! nBrxenuit. Oouiue Gopmyinsl 1BukeHus. MuBapuaHT-
Hbl€ TOYKM, WHBapUaHTHble mnpsimble. Knaccudukanus neuxeHuil. I'pynna npeoOpa3oBaHMit
MHOX€ECTBA. ['pyIna qBUKEHNN TUIOCKOCTH U €€ MOArpyIIbl. KOMIIO3UIIHS OCEBBIX CUMMETPHUH.
I'pynna cummerpuit reomerpuueckoil ¢urypsl. [lomobue, romoretus. I'pynna momobuilt u ee
noarpynnsl. AQppunasie npeodbpazoBanus. ['pynna apdunHbIX npeodpasoanuil. [lpumepst ad-
¢buHHBIX peobpazoBanuil. AQPrHHASI SKBUBATIEHTHOCTh QUTYP.

METOJA KOOPAUHAT B IPOCTPAHCTBE

AddunHasg cucrema KoopauHAT B mpocTpaHcTBe. [IpsmoyronbHas cucremMa KOOpauHaT.
Opuenranus npocrpancTsa. [IpeobpazoBanre apPUHHBIX U PAMOYTOJIbHBIX KOOPAUHAT B MPO-
CTpaHCcTBe. BekTopHoe IpousBeeHne BEKTOPOB, ajdredpanyeckue cBoiicTBa. BripaxeHue Bek-
TOPHOTO MPOM3BENEHUS 4Yepe3 KOOPAMHATHl IEPEMHOXKAEMbIX BEKTOpPOB. l'eomerpuueckuil
CMBICIT BEKTOPHOI'O MPOMU3BEACHHUS BEKTOPOB. CMEIIaHHOE MPOU3BEAECHNE BEKTOPOB, CBOMCTBA.
['eoMeTpuueckuii CMbICI CMEIIAHHOTO MPOU3BEICHHS BEKTOPOB.

INJIOCKOCTHU U IIPSIMBIE B ITPOCTPAHCTBE

Croco0Obl 3amanus TUIOCKOCTH B TPOCTPAHCTBE, BUABI ypaBHeHH. OOmiee ypaBHEHHUE
IJIOCKOCTH. Y CIIOBUE MEPIEHANKYISIPHOCTH BEKTOpPa M IUIOCKOCTH. OCOOEHHOCTH PACIIOJIOkKE-
HUS TJIOCKOCTH IO OTHOIIEHUIO K CHUCTEME KOOPJIMHAT B 3aBUCHMOCTH OT BUJA OOIIETO ypaBHe-
HUsl. PaccTosiHME OT TOYKM 10 TWIOCKOCTH. YTOJ MEXIY IIIOCKOCTSIMHU. ['€OMETPUYECKHIT CMBICI
3Haka MHOrowieHaAx+By+Cz+D. B3zaumHoe pacnonoxenue miockoctend. [Iydxu mimockocTei.



[Ipsimast B mpocTpaHCTBE, CIOCOOBI 3a/1aHus MPsIMOM, BUbI ypaBHEHUN. B3aumHoe pacnonoxe-
HUE MPSAMBIX. YTOJI MEXKIY ABYMS IPSAMBIMU. YTOJ MEXAY IPSIMOM U INIOCKOCTHIO.

MNOBEPXHOCTH BTOPOI'O ITOPAJKA

[loHATHE MOBEPXHOCTH BTOPOro nopsanka. Meron ceuenuit. LlunmHapudeckue noBepxHo-
CTH BTOPOTO MOPSAJIKA, UX BUAbI, ypaBHeHHUs. KoHMUecKre NOBEPXHOCTH BTOPOrO MOpsiaKa, UX
BUJIbl, ypaBHeHUs. Konnueckue ceuenus. [loHsATHE MOBEpPXHOCTU BpalleHUs. DIJUIMIICOU] Bpa-
LIEHUS, SJUIUIICOU]I, CBOMCTBA, ypaBHEHU. OIHOMOJOCTHBIN runepOoonl BpallleHus, 0IHOIIO-
JIOCTHBIM TUTIEPOOJION]I, CBOMCTBA, ypaBHEHHS. J[BYMOJIOCTHBIN THIIEpOOJION] BpAIICHUS, JIBY-
MOJIOCTHBIN TUIEpOOJION]I, CBOMCTBA, YpaBHEHUSI. DJUIMNTHYECKUI napaboion]l BpalleHus, 3-
JUOTUYECKUN mapabosou], CBOICTBa, ypaBHEeHHUd. | 'unepOosmyeckuil mapaboJions, CBONCTBA,
ypaBHeHue. [Ipsmonuneiinbie oOpa3yrolue NOBEpXHOCTEN BTOPOTO MOPSIIKA.

AD®POPUHHOE N EBKJIIMAOBO N-MEPHOE ITPOCTPAHCTBO

BekTopHoe n-mepHoe npoctpancTBo. EBKiMI0BO n-MepHOE mpocTpancTBO. AdduHHOE N-
MEpHOE MPOCTPAHCTBO. k-MepHbIe MIIOCKOCTH B N-MepHOM ad(puHHOM IpocTpaHcTBe. BzaumHoe
pacnoJfiokeHue miockocteil. EBKINI0BO n-MepHOE MPOCTPaHCTBO (ONpeaeseHue, IIMHa OTpe3-
ka). [IpsmoyronpHas cuctema koopAuHAT. BerumcnutenbHble (Gopmyibl.). ['uneprniockocts B
En. Adpdunnsie npeobpazoBanusi, mogo0UsI U JIBUKEHUS B N-MEPHBIX IPOCTPAaHCTBaX. [ 'pymmbl
npeoOpazoBanuii. Knaccudukamnus ABMKEHUN TPEXMEPHOTO €BKJINA0BA IIPOCTPAHCTBA.

KBAJJPATUYHBIE ®OPMbI U KBA/IPUKH

bununeiinsie popmel. KBagpartuunas ¢gopma u ee cBs3b ¢ oununeitHoit popmoii. [Ipuse-
JIeHHE KBaJpaTUYHON (POPMBI K KAHOHUYECKOMY WJIM HOPMaJIbHOMY BUAY. 3akoH uHepuuu. [lo-
JIOKUTENbHO omnpezeneHHble Gopmbl. KBagpuku B apduunom npocrpanctse. Llentp. [Ipuene-
HUE ypaBHEHHUS KBaJpPUKU K KaHOHHYeckoMmy Buny. Knaccudukauus kBaapuk. KBaapuku B
TPEXMEPHOM EBKJIMJIOBOM IIPOCTPAHCTBE.

METO/Ibl U30BPAKEHUM

LenTtpansHoe mpoexTupoBanue. llapamiensHoe npoektupoBanue. M3o0paxkeHue mioc-
KHUX ¥ IPOCTPAHCTBEHHBIX (DUTyp B mapajuieabHOM npoekui. OpTOoroHajqbHOE MPOESKTHPOBAHUE.
N300paxkeHue OKpy>KHOCTH U cepbl.

Axconomertpus. Teopema Ilonbke-11IBapua. M3o0paxkenue npsmeix U miockocten. Ilo-
3ULIMOHHBIE U METPUYECKHUE 3aJauu.

[TonHble 1 HEMOJIHBIE U300paKEHUs, UX IPUMEHEHUE IPU U3YUYEHUU CTEPEOMETPUH.

[Tonarne o Metone Monxa

KpaTkue cBefeHus 0 nepcreKkTuBe.

OCHOBHBIE ®AKTBI IPOEKTUBHOM 'EOMETPUHA

[IpoexkTuBHbIe KOOpAMHATHL. [IpuHumn nBoiictBeHHOCTH. Teopema [e3apra. [IpoekTus-
Hble IpeoOpa3zoBanus. I'pynmna npoeKTUBHBIX NpeoOpazoBanuil. [IpeaMer NpoeKTUBHOI reomeT-
puu.

CnoxHO€ OTHOLIEHHE U €ro WHBAPUAHTHOCTb IPU IPOEKTUBHBIX MIPeoOpa3OBaHUSX.
I'apmonnueckas yerBepka Touek. [locTpoeHne 4derBepTol rapMoHM4eckou. JImHuM BTOpOTO
MOPSAKAa HAa MPOEKTHBHOM IUIOCKOCTH. KaHOHMYECKHE ypaBHEHUs JIMHWHM BTOPOTO IOPSAKA B
MIPOEKTUBHBIX KOOPJAMHATAX, MPOEKTUBHAs KiIaccu(uKaluus JUHUE BTOporo mnopsjaka. [lomroc u
nosispa. [lonarne o monspHOM cooTBeTCTBHH. KOHCTpyKTHBHBIE 3amaud. KOHCTpyKTHBHBIE
TEOpeMbl MpOeKTUBHOM reomerpuu. IIpsimbie u oOpatHbie Teopembl lllteitnepa, Ilackans,
bpuanmona, 1BoicTBEHHbIE UM TeopeMBI. [IpuioxkeHns K peleHnIo 3a1a9 IKOJIbHOTO Kypca.

I'eomeTpust Ha POEKTUBHOM MJIOCKOCTU ¢ (PMKCHPOBAHHOM mpsimoii. EBknnioBa reomer-
pHs ¢ IPOEKTUBHON TOYKH 3PEHUS.



HUCTOPUYECKHI OB30P OOCHOBAHWM T'EOMETPUHU. «<HAYAJIA» EB-
KIIMJA

I'eomerpus no EBknmpa. «Hagama» EBkinmpa. Kputuka cucremsl EBkinma. V noctynar
H.N. JloGauyeBckuii u ero reomerpus. Akcuoma JlobaueBckoro. Cucrema akcuoMm I'minbbepra.
OcHoBHble (axThl Teomerpun JlobaueBckoro. IlapannensHble npsMble U X cBoiicTBa. Pacxo-
JsIIMecs MpsMble M UX CBOMCTBa. YroJl napauieabHOCTH. OKpY>KHOCTb, SKBUAMCTAHTA, OpH-
uuki. [loHsTHE O B3aUMHOM pACIIOJIOKEHUU MPSAMBIX U MPSIMOM M IUIOCKOCTH B IPOCTPAHCTBE
JloGaueBckoro.

OBIIUE BOITPOCBI AKCUOMATHUKH

[Tonsite o MmaTemaTnueckoi crpykrype. Mzomoppusm. Ilonsarue 06 unTepnperanuu ax-
cuoM. HenpoTnBopeunBOCTh, HE3aBUCUMOCTD, MOJHOTA CUCTEMBI akcuoM. [Ipumepsl. Akcrnoma-
THKa IIKOJIBHOTO Kypca Fr€OMETPHUH.

OBOCHOBAHME EBKJIMJOBOM TEOMETPHUH 11O BEWUJIIO

HenpoTtuBopednBOCTh M MOJTHOTA CUCTEMBI aKCMOM Belis TpexMepHOro eBKINI0BA MPOo-
ctpancTtBa. OmnpeneneHue NpsSIMbBIX, MIOCKOCTEH, Jy4dei, OTpe3koB, yrioB. lIpumepbr mokasa-
TEIECTBA HEKOTOPBIX TEOPEM.
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5. O6pa3oBaTe/ibHbIE TEXHOJIOI UM,
NpUMeHsieMble MPU OCBOCHUM JUCIHUTINHBI

OcHoBHbIE 00pa3oBaTe/IbHbIE TEXHOJIOTMH,
NpUMeHsieMble PU U3YYeHUH JUCHUTITHHBI

* Texnonorus KOHTEKCTHOTO 0OyueHuUs (00ydeHHEe B KOHTEKCTE TPOo(eccrn) peaanusyeTcs
B yu€OHBIX 33/IaHUAX, YIUTHIBAIOIIUX CTIEUU(DUKY HANIpaBIeHUs U IPOdUIIS MOATOTOBKH.
ITpodeccuonanbHble ASHCTBUS U 331241, Y€PE3 KOTOPBIE Y CTYIEHTOB ()OPMUPYIOTCS ITPO-
(beccruoHanbHble HaBBIKK, COOTBETCTBYIOIIME NPO(UITIO 00pa30BaTeIbHON MPOrpPaMMBbI:

v/ aHaJu3 1eIaroruyecKoil IeATEIbHOCTH  00pa30BaTeIBHOrO Mpolecca Ha MpaKkTHIe-
CKHX / Ta0OpaTOPHBIX 3aHATUSAX, IPOBOJUMBIX B 00pa30BaTEIbHOM OpraHU3alINH;

* TexHonorust pa3BUTHS KPUTUYECKOTO MBIIIUIEHUS U MPOOIEMHOr0 00y4YeHus (peanusyer-
Csl IIPU pellieHUH y4eOHBIX 3aj1a4 poOJIEeMHOI0 Xapakrepa).

* TexHonorus 31eKTPOHHOro 00yueHus (peain3yeTcs Mpu MOMOIIHU 3IEKTPOHHOI 00pa3o-
BarenbHOU cpenbl CI'Y npu ucnonszoBanuu pecypcoB ObC, npu npoBeeHUN aBTOMATH-
3UpPOBAHHOIO TECTUPOBAHUSA U T. 11.).

AanTUuBHbIE 06pa3OBaTe.m,m,1e TEXHOJIO0I'UH,
NPUMEHACMbBIC ITPH UBYICHUHN TUCIHUIIJIHHBI

[Ipu oOyueHuM 1Ml C OrpaHUYEHHBIMUA BO3MOXHOCTSMU 3/10pPOBbsI MpEANOaraeTcs uc-
MOJIb30BaHKE NMPH OpraHU3alMd 00pa30BATEIBHOW JEATENFHOCTH AJalTUBHBIX 00pa3oBaTEIb-
HBIX TEXHOJIOTUH B COOTBETCTBUHU C yclIOBHAMH, u3noxxeHHbIMH B OINOII (pazmen «OcobenHo-
CTH OpraHH3aIiy 00pa30BaTeIBHOTO TpoIiecca 0 00pa30BaTENbHBIM IIPOTpaMMaM JIjIsi HHBAJTHU-
JIOB Y JIUI] C OTPAHUICHHBIMU BO3MOXXHOCTSIMHU 37I0POBbBSI»), B YaCTHOCTH: TIPEOCTABIICHHE CIIe-
IHUAJIBbHBIX y‘le6HBIX nocoounii u ANAAKTHYCCKHUX MAaTCprualioB, CICHUAIBHBIX TCXHHYCCKUX
CpeICTB 00y4YeHHsI KOJUIGKTHBHOTO M WHIAWBHIYIBHOTO ITOJIH30BAHUS, MIPEIOCTABIICHUE YCIYT
accHCTeHTa (IMTOMOITHHMKA), OKAa3bIBAIOMICTO OOYYAIONIMMCS HEOOXOIUMYI0 TEXHHYCCKYIO IIO-
MOIlb, U T. I1. — B COOTBCTCTBHUU C HHAUBUAYAJIbHBIMHA 0COOEHHOCTSIMU O6y‘-IaIOHII/IXC5I.

HpI/I HaJIN4YnU CpEan O6yanOHIHXCﬂ JIiI ¢ OTpaHUYCHHBIMU BO3MOXXHOCTSAMM 3J0POBbA B
pasnen «O0Opa3oBareIbHBIC TEXHOJIOTHH, IPUMEHSIEMbIC IIPH OCBOCHUM JUCIIUTUIMHBD) padodei
IIPOrpaMMbl BHOCSITCSI HEOOXOAMMbIE€ YTOUHEHHUS B COOTBETCTBUH C «[lonoxeHnem o6 opranusa-
UM 00pa30BaTENLHOTO IMPOIECCa, MCHUXOJIOTO-TIENArOTHYECKOTO COMPOBOXKICHUS, COLMAN3a-
UMW WHBAJIHUAOB W JIMI C OTpaHUYCHHBIMU BO3MOXHOCTAMH 3O0POBbBA, 06yqa}0m1/1xcs1 B bU
CI'Y» (IT1 8.70.02.05-2016).

HNHpopmanoHHbIe TEXHOJIOTUH,
NpUMeHsieMble IIPH U3YYeHHH AUCHUIIIMHBI

e lcnonb3oBaHue HMHPOPMAIMOHHBIX PECYPCOB, JOCTYINHBIX B HH(MOPMALUOHHO-
TEJIEKOMMYHUKALIMOHHONW ceTh MHTepHeT (CM. IepeyeHb pecypcoB B 1. 8 HacTosen
IIPOrPaMMBbl).

e Co3naHue 3IEKTPOHHBIX JOKYMEHTOB (KOMIIBIOTEPHBIX Mpe3eHTalui, Buaeodaisos,
MJICHKACTOB M T. 11.).
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6. YueOHO-MeTOANMYECKOE 00ecrevueHue
CaAMOCTOAITEJIbHOM PadoThI CTYACHTOB.
OueHovHbIE CPeACTBA VIS TEKYIIET0 KOHTPOJIA yCIIeBA€MOCTH, MPOMEKYTOY-

HOHM aTTECTAIMM 110 MTOTaM OCBOEHHUS TUCIHUTINHBI

K camocrosiTenbHO# paboTe CTYAEHTOB OTHOCUTCS: JeTallbHasl MpopadoTKa JIEKIHi, yueo-
HOU JINTEpaTyphl, CAMOCTOSITEIILHOE JI0KA3aTeNbCTBO YKA3aHHBIX IMPENOJIaBaTeIeM TEOPEM, BbI-
MOJIHEHUE JOMAIIHUX U UHIUBUYaIbHBIX 33JaHUM, BBITIOJHEHHE KOHTPOJIbHBIX padoT.

JI1st KOHTPOJISL TEKYIIEN YCIIEBAEMOCTH U IPOMEKYTOYHON aTTECTALMHU UCIIOIb3YETCS Peil-
TUHIOBasi U MH()OPMALIMOHHO-U3MEPUTENIbHAS CUCTEMA OLICHKU 3HAHUH.

Cucrema TEKyLIero KOHTPOJIs BKIKOYAET:

® KOHTPOJIb aKTUBHOCTH CTYJEHTA Ha 3aHATHUSX, BKJIOYasi aKTUBHOCTb MPHU OIpocax, Mpo-
BEJICHUU MPOOJIEMHBIX JIEKUUN U JUCKYCCHIL;

® KOHTPOJIb IPOMEXKYTOUHBIX 3HAHHUM, YMEHUMN, HABBIKOB YCBOCHHBIX B JaHHOM Kypce B
(dhopme caMOCTOSITENIBHBIX padoT

® KOHTPOJIb 3HAHUM, YMEHHI, HABHIKOB YCBOCHHBIX B JAaHHOM Kypce B (popMe MUCbMEHHOM
KOHTPOJIbHON paboThI

PabGora Ha mpakTHYeCcKHUX 3aHATUSAX OLIEHHMBAETCs IpenoaaBareneM (MO MATHOAIBLHON
IIKaje) 10 UTOraM MOJArOTOBKU W BBIIOJHEHHS CTYAEHTAMHU MPAKTUYECKUX 3a/laHui, aKTUBHO-
CTH paboTHl B IPYIIE U caMOCTOATENbHOU padore. [Ipomyck npakTuyeckux 3aHATUN Mpezrnoa-
raer oTpabOTKy MO MpOIyleHHbIM TeMaM. PopMa oTpabOTKU OIpenessieTcsl IpernoaaBaTesem,
BEJIYLIUM 3aHATHE.

[IpenogaBaTenb KOHTPOJUPYET U OLEHUBAET BBINOIHEHNUE IOMAIIHUX 3aJJaHUM, CaMOCTOSI-
TEJIbHBIX U KOHTPOJIbHBIX pabOT, aKTUBHOCTbh Ha MPAKTUYECKUX M JIEKIIMOHHBIX 3aHSATHUSIX MPO-
O6nemMHOro xapaxkrtepa. Bce BUIbI KOHTPOJISI HAXOAT KOJIMYECTBEHHOE OTPAaXKEHHE B TEKYIIEM U
UTOTOBOM PEUTHHIE CTylEHTa o aucuuiinHe. KonTponbHas paboTa MpoBOJUTCS Ha MpaKTHYe-
CKOM 3aHSTHH NOCJe U3YYeHUH TEeMbl WIH pa3jieia U NpeJHa3HaueHa JJIs OLEHKU 3HaHUH, yMe-
HUN U HaBBIKOB, MPUOOPETEHHBIX B MIPOLIECCE TEOPETUUECKUX U MPAKTUUYECKUX 3aHATHH IO JaH-
HOM nucuuruivHe. [lnanupyercst 6 KOHTPOIBHBIX padOT MPU OCBOCHUU MOJIYJIS.

OneHka 3a KOHTPOJIBbHYIO pabOTy, TECT BBICTABIISIETCS B COOTBETCTBUU CO CIIEAYIOLIUMU
KPUTEPUSIMHU:

e o1ieHKa «oTIMYHOY (5 6amioB) - 80-100% mpaBUIILHO PEIICHHBIX 3aIaHHI;

® OIIEHKA «XOpoIIoy (4 6anna) - 65-79% npaBUIBLHO PEIICHHBIX 33/IaHUM;

® OIIEHKA «yJIOBIECTBOPUTENHHOY (3 Gama) - 50 -64% mpaBuiIbHO pEIIEHHBIX 33/IaHUM;

® OIIEHKA «HEYIOBJICTBOPUTEIHHOY - 49% 1 MEeHEe MPaBUIILHO PEIICHHBIX 3a/1aHHH.

Ha npaktuueckom 3aHATUU CO CTYAEHTaMH OYHOM (QopMbl 00ydeHus moApoOHO paccmart-
PHUBaIOTCS TUIIOBbIE MPUMEPHI 110 YKa3aHHOUN TeMe, 00CYXKAAETCS X0/ pelIeHUs], aHAIU3UPYIOTCS
BO3MOYHbBIEC BAPUAHTHI.

6.1. CamocrosiTeibHasA pad0Ta CTY/ICHTOB 110 JUCHMILIUHE
6.1.1. Iloozomoeka Kk npaxmuuecKkum 3aHAMUAM
Temamuka npakmuueckux 3aHamuu

1 cemecmp
1.CroxeHnue ¥ BbIYMUTaHUE BEKTOPOB. MOynb BEKTOpa. Y MHOXKEHHE BEKTOPA HA YUCIIO.
2. JluneitHas 3aBUCHUMOCTH BEKTOPOB. Koopaunatsl BekTopoB. CramsipHOe mpou3BeneHue. Tou-
KU U BEKTOpbI. [leneHue oTpe3ka B JaHHOM OTHOLIEHUHU. BblUKclieHHnEe pacCTOSIHUS MEXIY
toukamu. Kocoe npoussenenune BeKTopoB. [1nomane TpeyroibHuKa.
[IpeoGpa3oBanue ahpPuHHON U MPIMOYTOJIBLHONW CUCTEM KOOpAUHAT. Pemienue 3aaau.
[TonspHBIE KOOPAWHATHL. Y PABHEHUE OKPYKHOCTH B IIPMOYIOJIBHOM CHCTEME KOOPIHUHAT.
Pasnuunbie cniocoObl 3aaHust IpsAMON B apPUHHOM cUCTEME KOOpIUHAT.
VYpaBHEHHE NPAMON B IPAMOYTOJIBHOM CUCTEME KOOPAUHAT.

ANl
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7. PaccTostHME OT TOYKH 0 IPSAMOM. YTOJI MEKy NPSIMBIMH.

8. KontponbHas pabota Nel Ha TeMy «2iIeMEHTbI BEKTOPHOM anreOpbl Ha IJIOCKOCTH. YpaBHe-
HUE NPSMOM Ha IIOCKOCTH.

9. Dnnurc u ero cBoicTBa.

10. 'unepOosia u ee cBONCTBA.

11. ITapabona u ee cBoiicTBa.

12. IlpuBenenue o011ero ypaBHEHUS JUHUM BTOPOIO MOPSAIKAa K KAHOHUYECKOMY BHJLY.

13. Ilepeceyenue TMHUKA BTOPOTO MOPAJIKA C MPAMON. ACHMNOTOTHYECKHE HampaBiieHUs. LleHTp
munuu. Kacarenbubie. Jlnamerpsl. ConpsbkeHHbIEe HanpaBieHus. | 1aBHble HapaBIeHUsI.

14. KontpounbHas padota Ne2 o teme «JIuHuUM BTOpOro nopsiakay.

2 cemecmp

Koopnnnatnoe 3ananne aBukenuit 1 u 2 poxa.

Knaccudukanus asmxennit. Komnosunus npuwxkenuit 1 u 2 pona.

3. Tlonobus mnockoctu. 'omoreTus, cBoiictBa. KoopannatHoe 3agaHue npeoOpa3oBaHuii 1o-
n00wusL.

4. Ilpumenenue npeoOpa3oBaHuii NOI00US U ABMXKEHUHN K PELLICHUIO 3a/1a4.

KoopnunartHoe 3ananue appuuubix npeodpazoBanuil. [lepcnextuBHo-adpunnoe nmpeodpa-

30BaHUE.

KonTponbnas pabora Ne3 no teme «IIpeobpa3oBanust MI0CKOCTI.

MeTto1 KoOOpMHAT B IPOCTPAHCTBE.

BekTopHoe 1 cMenaHHOe TPOU3BEACHUE BEKTOPOB.

Paznnynbie ciocoObl 3ajaHusl IIOCKOCTH.

0. B3aummHOe pacronokeHue IIoCKOCTed. PaccTosiHue OT TOYKM A0 IIIOCKOCTH. YTOJ MEXIY

IJIOCKOCTSIMU.

11. Paznuunble ciocoObl 3a1aHus npsMoid. B3aumHoe pacnosioskeHue npsiMbIX, IPsIMOM U IJI0C-
KOCTH.

12. Merpudeckue 3a1a4u Ha COYETAHUS IPSIMBIX U IUIOCKOCTEH.

13. KontponbHas padota Ne4 no teme «IlnockocTts u mpsimasi».

14. Dnnmunicouapl, TuniepooIonabl U mapadoonasl. Lmmaapudeckne 1 KOHNYECKUE TTOBEPXHO-
CTH BTOPOTO MOPSIJIKA.

15. BekropHoe n-mepHoe npoctpancTBo. KoopanHatel Touek B appuHHOM mpocTpaHcTBe. Ad-
(¢uHHas cucTeMa KOOpIUHAT.

16. YpaBHeHHE MUIOCKOCTH B apUHHOM n-MEpPHOM MPOCTpaHCTBE. B3amMHoOe pacmosioxeHue
MHOTOMEPHBIX INTIOCKOCTEH.

17. IlpsiMble M IIIOCKOCTH B N-MEPHOM MPOCTPAHCTBE. MeTpryeckue 3a1auu.

18. KontponbHas padota «I[lnockoctu B n-MepHOM €BKIMI0BOM U ah(PUHHOM IIPOCTPAHCTBEN.

N —

9]

= 0 0

3 cemecmp
1. M3o6paxeHue miockux Guryp B napajjiesibHONH IPOEKLUH.

2. N3oOpaxeHue OKPYKHOCTHU, BHUCAHHBIX U OMHCAHHBIX OKOJIO HEE MHOTOYTI'OJIbHUKOB.

3. Tloctpoenus Ha n300pakEHUSIX TUIOCKUX PUTyp.

4. Hcnonb3oBaHue nepcnekTUBHO-ad(GUHHOTO IpeoOpa3zoBaHus ISl MOIYYEHUs U300pakeHUH
IJIOCKUX QUryp.

5. Tlonstue monHOro u3o0pakeHus. DJIEeMEHTapHbIEe 3aJaud Ha MOJHBIX H300paxeHusx. lla-
pajuieIbHOE IPOEKTUPOBAHUE.

6. CeueHuss MHOTOIPaHHUKOB. L{eHTpanbHOE MPOEKTHPOBAHHUE.

7. 3agauu Ha ceyeHUs Kpyribix Tell. IlocTpoeHue nMHMI B3aMMHOIO IEpPECEYEHHs IOBEPXHO-
CTEH.

8. M3o6paxenue chepbl B COUETaHUH C JPYTUMU (PUTypaMu B OPTOTOHAIBHOM MPOEKIIHH.

9. Mopenu NpoeKTUBHOM IIJIOCKOCTH U MPAMON. Y PaBHEHUE IPOECKTUBHOM IIPSIMOM.
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10. Teopema Jle3apra. [IpuMeHEeHrE TEOPEMBI K PELICHUIO 3a/a4.

11. CrnoxxHoe OTHOLIEHHE YEThIpEX TOUEK MPSMOM.

12. TlonHbIN YETHIPEXBEPIIMHHUK U €0 CBOWCTBA. ['apMOHMUYECcKas YeTBEPKA TOUEK.

13. JIuHum BTOPOro mopsiika Ha MPOEKTUBHOM IIIOCKOCTH. [lontoc u nosspa.

14. KoHCTpyKTHBHBIE T€OpEeMbl MPOEKTUBHON reomerpuu. Teopema Ilackans u teopema bpu-
aHIIOHA. 3aJa4u Ha MOCTPOEHUE HA OCHOBE KOHCTPYKTUBHBIX TEOPEM.

15. KontponbHas padota «OcHOBHBIE (DaKThl IPOEKTUBHOI r€OMETPUI.

6.1.2. Camocmoamenvnvie padomvl no Mamepuary OUCYUnNIUHbL

CamocrosiTesibHast pabora Nel
JleMOHCTpPAIIMOHHBbIIi BADHAHT

1) Hammcats aHAIMTHYECKOE 33JJaHUE CKOJIB3SIIECH CUMMETPUHU C OChIO | M BEKTOPOM I1a-

paJUIENLHOTO TIEpeHoca d

I: =3x—y+2=0, d(6;2);

2) Haiitu 06pas touku M(-4;4) u Bextopa d(—3;4);

3) Haiitu mpoo6pa3 Touku M(2;6) u Bextopa d(4;3).

CamocrosiTesibHast padora Ne2
JleMOHCTpPAIIMOHHBbIi BADHAHT
1) Hanucarp ananutuyeckoe 3ajaHue npeoOpa3oBaHUs MJIOCKOCTH, B KOTOPOM Touka M(-
1;2) nepexomur B Touky M’(1;-4), a Bexrophl d;(4;0) u d,(1;1) B Bextopnl d’y(1;—2) u
d'(2;-1);
2) HaiiTn mHBapraHTHBIE TOYKH, HHBAPHAHTHBIC MPSIMbIE U MHBApPHAHTHBIC HAIIPABIICHUS
WM TIOKa3aTh, YTO UX HE CYIIECTBYET;
3) Onpenenuts BUJ IPeoOpa3oBaHMUSL.

CamocrosiTesibHasi padora Ne3
JleMOHCTpPAIIMOHHBbIi BADHAHT
1. Hamer Bepmuubl A(-2;-2;-1), B(-2;2;1), C(2;-2;0), Bi(-3;1;3) mnapamnenenunena

ABCDAB:CiD;

a) CoctaButh ypaBHeHue rpanu ABB1A|
6) CoctaButh ypaBHeHue nuaroHaineit ACi u BDg
2. Jlan mapasienenuries, OnpeaeaeHHbld yeaoBusimMu 3agaun 1. Halitu yron mexnay nua-

rouanbpro ACi u tuockocTeio ABBA|

CamocrosiTesibHasi padora Ned
JleMOHCTpPAIIMOHHBbIIi BADHAHT
1. OmpenenuTh B3aUMHOE PACTIOJIOKEHUE TPSMBIX

x=1+1t x=-14+3t
z=2—4t z=3—5¢t

2. Janbl BepuuHbl A(3;-2;-1), B(-3;2;0), C(1;4;-2), D(-1;2;4) Terpasrnpa

Haiitn xoopanHatel Toukn M, CUMMETPUYHON BEPIIMHE B OTHOCHTENBHO IIIOCKOCTH
ACD

CamocrosiTesibHasi padora NeS
JleMOHCTPAIlHOHHBII BApUAHT
1. IlocTpouTh ceueHne MATUYTOJIBHON NUPaMUIbI IIJIOCKOCTBIO
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2. IlocTpouts ceyeHHe MATUYTOJIBHON HAKIIOHHOM MPU3MBI INIOCKOCTHIO

CamocrosiTesibHasi padora Ne6
JleMOHCTPAIlHOHHBII BApUAHT
1. IlocTpouTh ceueHue KOHyca INIOCKOCTHIO
2. TlocTpouTh ceyeHHEe MUIMHAPA MIOCKOCTHIO

CamocrosiTenpHas pab0oTa Ha MPAKTUYECKOM 3aHSTHH MPEIHA3HAYCHA IS OTIEPATHBHOTO
KOHTpOJIs ycrieBaeMocTH, 3aHuMaeT 20-30% Bpemenu npaxktuueckoro 3anstus. [Inanupyercs 10
CaMOCTOSITEIIBHBIX pabOT IMPH OCBOSHUH JUCIUTUIHHBL.

OreHka 3a CaMOCTOSITENFHYIO paOOTy BBICTABIISACTCS B COOTBETCTBUHU CO CIEAYIOIIMMHU
KPUTEPHSIMH:

— OlLIeHKa «oTIau4HO» (5 0amoB) - 80-100% npaBuiIbHO PELICHHBIX 3a/1aHUNT;

— OIIEHKa «xopotio» (4 6ama) - 65-79% npaBUIbHO PEIICHHBIX 33JaHUN;

— OIIEHKa «yIOBIETBOpUTEIbHOY (3 Oama) - 50 -64% npaBuUiIbHO PEIICHHBIX 33/IaHUM;
— OILIGHKA «HEYJOBIETBOPUTEILHOY - 49% 1 MeHee NpaBUIIbHO PELICHHBIX 3aJaHHi.

6.1.3. Konmponvnuie pabomsl no mamepuany OuCUUnIuUHbL
KonTtpoJsbHas padora Nel
JleMOHCTPAIlHOHHBII BApUAHT
1. Jaubl Touku A(-2,1); B(4,3). Ha ocu opaunar HaiiTu Takyto Touky M, uto06sl yron AMB
ObLT NPSMBIM.
2. Joxazats, uto AABC — paBHOOEIpEHHBIN, U COCTaBUTh YPaBHEHUE €TO OCH CUMMETPHH, €C-
m A(3,5), B(-4,1); C(2,-3).
3. JlaHbl ypaBHEHUS ABYX CTOPOH NPSAMOYTOJIbHUKA:
(BC): x-2y=0, (A): x-2y+15=0 u ypaBHenue ero quaronamu (BD): 7x+y-15=0.
HaiiTu BepinHbl NpsSMOYroIbHHKA.
4. Omnpenenuts yroi Mexay npsaMmeiMul: Sx-y+7=0, /(> 3x+2y-1=0
5. Haiitu momaas NpaBUIIBHOTO TPEYTOJIbHUKA, €CJIM U3BECTHBI OJHA U3 ero BepuuH A(1,3) u
ypaBHeHue ctoponsl BC: 3x+4y-10=0.

KontpoJsbHas padora Ne2
JleMOHCTPAIlHOHHBII BApUAHT

2 2

1. Yepes doxkyc Fi ammumica ;—5+31}—6=1np01ae)1e1{a xopnaa, mapamiensHas ocu Oy. Ompene-

JIUTh JUIMHY 3TOM XOPBI.
2. Haiitu yron Mexay acCUMOTOTaMU TUIIEPOO0IIbI, Y KOTOPOM SKCLEHTPUCUTET & = V2.
[IpuBecTn ypaBHEHHE K KAHOHWUYECKOMY BUJy U HM300pa3uTh COOTBETCTBYIOLIYIO JIMHUIO B Ka-

HOHUYECKON CUCTEME KOOPAMHAT: | 1x2 + 24xy + 4y2 +14x+48y-25=0.

KontpoJsbHnas padora Ne 3
JleMOHCTPAIlHOHHBII BApUAHT

Haner  Bepmmuubl  A(4,0,2), B(0,5,1), C4,-1,3), Ai(3,-1,5) mnapamnenenunena
ABCDABCD;.CocraButs ypaBuenue rpanu BCCB;.
2. Hanwer koopaunatel BepmuH A(1,0,-2), B(2,1,-1), C(0,2,-3), D(-1,-2,1) Terpasgpa ABCD B
MIPSAMOYTOJIBHOW cucTemMe koopanHar. Haltu xoopauHatsl Toukn Di, CHMMETpUYHON BEpIIMHE
D ornocutenbHo miockoctu ABC.
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x=1+2¢, x=6+3t,
3. OnpenenuTh B3aUMHOE PACTIONIOKEHUE IPSAMBIX £ 13 Yy =7+, u o1y =—1-2¢,
z=3+4¢ z=-2+t

4. Jlan mapajuienienurie s, onpeaeaeHHbIN ycaoBusaMu 3a1a4uu 1. CocTaBUTh ypaBHEHUS TUaroHa-
aeit AiC u BiD, nHaiftu yron mMexay HUMU U yroa Mexay auaroHanbio AjC U IJIOCKOCTbIO
BCC;B:.

KonTpoabHas padora Ne 4
JleMOHCTpPAIIMOHHBbIIi BADHAHT
1. CocraBuTb NnapameTpuyeckoe n obuiee ypaBHeHWE MAOCKOCTU HaMMeHbLUe PasMepHOCTH,
npoxoasulen yepes Toukn A(0, 1, 4, 1), B(2, -2, 5, 0), C(1, 4, 2, 5), AA(3, 1, 3, 4), E(5, -2, 4, 3).
. X, +2x, —4x, +3x, =2,
2. BbIACHUTH B3aUMHOE pacnosoxeHue Irockocren Ili: n Ih:
2x, +3x, +7x; —6x, = 6.
4x, +7x, —x; =12,

X, =X, +x;—x, =1.

|
o

. 2x, +3x, —x; +x, =
Haiitu paccrosiaue ot Touku M(8, 11, -6, 9) mo miockoctu I1:
X, +2x, +x; —3x, =—4.

KonrpoJubHnas padora Ne 5
JleMOHCTPAIlHOHHBII BApUAHT

1. JlaHo m3o6paxenue pom6a ¢ octpsiM yriaom 60°. [TocTpouts M3006pakeHHe TOYEK KACaHHUs
CTOPOH poMOa C OKPY>KHOCTBIO, BIIMCAHHOW B HEro (06€3 MCIoJIb30BaHUS MEPCIEKTUBHO ad-
¢buHHOrO NpeoOpa3zoBaHMUs).

2. Jano m3oOpakeHue TPEyrobHUKA, Y KOTOPOTO B OPUTHHAJIE CTOPOHBI OTHOCSTCS Kak 2:3:4.
[TocTpouTh N300pakeHue LIEHTpa BIMCAHHON B TPEYroJbHUK OKPYKHOCTH. (3a7a4ya pelaer-
Csl C MCII0JIb30BaHUEM NEePCIEKTUBHO-ah(PUHHOTO MpeodpazoBaHus)

3. TloctpouTh M300paxk€eHUE CEUEHUs MATUYTOJIbHOM MPU3MBbI IJIOCKOCTBIO, 3a/laHHOM Tpems
TOYKaMHU, JIe)KallUMHU Ha OOKOBBIX IPaHsIX.

4. TlocTtpouTh cedyeHHe MATUYTOJbHON MUPaMUAbI MJIOCKOCTHIO, 3alaHHOM TpeMsl TOUKaMH JIBE
— Ha OOKOBBIX pedpax, 0JJHa HAa CTOPOHE OCHOBAHMS.

5. W300pa3uth ceueHne KOHYyca IJIOCKOCTHIO, IPOXOJAIIECH UYepe3 CepeiHy €ro BBICOTHI MOJ
yriom 45° k miockocT ocHOBaHMs. M3BECTHO, 4TO BBICOTA KOHYCA paBHA AMAMETPY €ro oc-
HOBaHUSI.

6. M300pa3uTh JIMHUIO MIEPECEUEHUS JAHHBIX MIOBEPXHOCTEH, Ky0a W KOHYyca ¢ OOIIeH MI0CKO-
CTBIO OCHOBAHHUH.

KonrpoJsbHas padora Ne 6
JleMOHCTPALMOHHBII BAapUAHT

1. Ha mpsamoii 3agansl cBoumu adGuaabiME KoopauHaTtamu Touku A(1), B(-2), C(-1). IToctpo-
EHUSIMU OJIHOM JIMHEHKO! HalTu yeTBepTyI0 rapMOHHUYEcKylo Touky. Hailtu ee adpdunnyro
KOOpAMHATY.

2. Han nmonnsii yetbipexBepminHHUK MNPQ. Ha croporne MN yka3zaTh rapMOHHYECKYIO YeT-
BEPKY TOYEK M IIPOBEPUTH 3TO BBIUMCICHUSMH B KOOPAWHATAX, 3a7aB CaMOCTOSTEIBHO IIPO-
€KTUBHBIHN pernep U3 ToUeK 4-BepIINHHUKA.

3. Bomnmunc Bnucan 4-yronsuuk ABCJI, npuyem u3BecTHa KacaTeiabHas K JUIUICY B TOUKE A.
UYepes Touxy C mpoxoauT cexyuiasi. Haiitu BTopyro TOUKy nepecedeHus ee ¢ 3JUIMIICOM, He
HCIIOJIb3YS €r0 CAMOTO.
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4. OsanbHas TUHUS 2 NOPSAJKA ONpeesieHa YEThIPbMS KacaTeIbHbIMU M TOUYKOW Ha OJHOM U3
Hux. [locTpouTs emie oHy TOUKY JINHUM, HE JISKAIYI0 Ha TJAHHBIX KacaTeJIbHBIX

Kontponbnas pabota mnpoBOAMTCS B 3alUlaHMpPOBaHHOE BpeMmsa (TuraHupyercs 6

KOHTPOJIbHBIX pa60T IIpru OCBOCHHU I[I/ICHI/IHJ'II/IHI)I) U Ip€aHazHauCHa I OLCHKU 3HaHI/II\/'I,
YMCHI/II\/’I 1 HAaBBIKOB, HpI/IO6p€T€HHI>IX B IMPOLECCC TCOPECTUUYCCKUX U IMMPAKTHUYCCKUX 3aHATHI

Kypca.

KonTponbHas pabora Nel mpoBoauTCS MO MHIAMBUAYAJIBHBIM BapHaHTaM, KOJUYECTBO

Pa3lIMUHBIX BApPHAHTOB COBIAAAaCT C KOJHMYECTBOM CTYACHTOB B TPYIIIIC. CT}UI@HTBI
OTYUTBIBAIOTCH 3a KaXKJ0€ 3aJaHUEC CBOCTO BapHaHTaA.

OneHka 3a KOHTPOJIbHYIO pabOTy BBICTABIISETCS B COOTBETCTBHUHM CO CIEAYIOIIMMHU

KPUTEPUSIMH:

10.

11.

12.

13.

14.

OlIeHKa «OTIUYHO» (5 OamioB) - 80-100% npaBuiIbHO PELICHHBIX 3a/1aHUMI;

OIIEHKA «XOopoio» (4 6amna) - 65-79% npaBUIbHO PEIICHHBIX 3aJaHU;

OIICHKA «yJIOBJIETBOPUTEIHLHO» (3 Gaia) - 50 -64% mpaBUIIBHO PEIICHHBIX 3aJaHUM;
OIICHKA «HEYJIOBJIETBOPUTENBHO» - 49% 1 MeHee NPaBUIIbHO PELICHHBIX 3a/laHuH.

6.1.4. Temovt pechepamos
2 cemecmp

BexropHoe npoctpanctso. Onpenenenue, IpuMepsl, CIeICTBUS U3 akcuoM. basuc u
pa3MepHocTh. [lognpocrpancTsa.
AddunHoe npoctpancTBo. OnpeneneHue, IpuMepsl, ciaeacTBus u3 akcuoM. [loamnpo-
cTpancTBa aduHHOrO npocrpancTBa. Onpenenenue, cnocod 3aganus. Bzaumuoe pac-
MI0JIOKEHHE MOIITPOCTPAHCTB.
AdduHHasg cuctema KOOpAUHAT. Y paBHEHUS IUIOCKOCTH (ITapaMeTpuiecKue, 00Lue).
VYpaBHEHHE TUNEPIITIOCKOCTH, POXOAAIIEH Yepe3 3aJaHHbIE TOUKH.
Otpe3ok B appuHHOM mpocTpancTBe. OTHOmEHUE «Mexay». [lomynpoctpanctso. [lo-
JYIUIOCKOCTb, JIyY.
Brinykiible MHOrOrpaHHUKH B appuHHOM mpocTpancTBe. Onpenenenue, cnocod 3aaa-
HUS, IPUMEPBI.
Jluneitnsie orobpaxenus. OnpeneneHue, npumepsl. Aapo, o0pas. JluneiiHble onepaTopsl
Y JEUCTBHS HaJl HUMH. MaTpuIbl INHEWHOTO ONIEPATOPA, CBSA3H MEXKY HUMHU.
Jluneitnbie GopMbl Ha BEKTOPHOM IpocTpaHcTBe. CONpsKEHHOE MPOCTPAHCTBO.
bununeiinbie GopMbl Ha BEKTOPHOM IIpocTpaHcTBe. MaTpulibl OMIMHEHHON (POpPMBL, CBSI-
31 MEXIY HUMHU.
KBanpatuunsie popmbl. CBs3b ¢ OunuHebiMu popmamu. opmynnpoBKa TEOpEMbI O
MPUBEACHUU KBaAPAaTUUYHON (OPMBI K TUaroHaibHOMY BUly. PaHr, nHIIEKC, CUTHATYypa
KBaJIpaTUYHON (OPMBI.
CkansipHO€ NMPOU3BEACHNUE B BEKTOPHOM IIpocTpaHcTBe. Onpenenenue, npuMepsbl, Hepa-
BeHcTBO Komm-byHsikoBckoro. Onpesenenue eBKINI0Ba BEKTOPHOTO IPOCTPAHCTBA.
EBknnioBa MeTpuka.
KoneunoMepHble €BKINI0BbI BEKTOPHBIE MPOCTpaHcTBa. Teopema cymectBoBanus. Op-
TOHOpMUpPOBaHHbIN Oazuc. [Ipumep. Teopema cymiecTBoBaHMsI OPTOHOPMUPOBAHHOTO Oa-
3uca. OpToroHajabHOE AOIOJHEHUE.
CMmeniaHHOE ITPOU3BEIEHNE BEKTOPOB B KOHEYHOMEPHOM €BKJIMI0BOM BEKTOPHOM IPO-
CTpaHcTBe, opMynupoBKa GyHAaAMEHTATHHOTO cBOMCTBA. Onpeaenurens ['pama BekTo-
poB. CBs3b CMELIAHHOTO MTPOU3BEACHUS BEKTOPOB C orpeaenauTeneM ['pama 3TUX BEKTO-
pOB.
EBxunnoBo addunnoe npoctpancTBo. Onpenenenue, npumep. [lepnenaukynsap k mioc-
KOCTH, TEOpEMa CYLIECTBOBAHUS U eAUHCTBEHHOCTH. OOBbeM napasienenunea.
N3omeTpuueckuil oneparop, 3aJlaHHbIA Ha €BKJIMI0BOM BEKTOPHOM IIPOCTPAHCTBE.
Onpenenenue, npuMepsl, GOPMYIUPOBKA OCHOBHOW TEOPEMBI.
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15. Apdpunnoe npeoOpazoBanue adpGuHHBIX pocTpancTB. Onpeaenenre, IpuMepsl, Teope-
Ma CyLIECTBOBAHUS U €IUHCTBEHHOCTH, AHAJIUTUYECKOE 3aJJaHHeE.

16. JIsmxenue eBkinaoBa ahuHHOTO TTpocTpancTBa. OnpesesieHne, aHATMTUYECKOe 3a/1a-
HUE, IPUMEPBI.

17. KBagpuku B €BKIUA0BOM ap(pUHHOM IIPOCTPAHCTBE.

18. AGcontoTHast reoMeTpusl.

19. Ocb cummerpun,

20. IIpu3Haky paBeHCTBA TPEYrOJIbHUKOB,

21. Teopema 0 BHELIHEM YTIJIE TPEYTOJIbHUKA,

22. Teopemsl 0 EPIEHAUKYIAPAX,

23. Ilpu3Haku napamieabHOCTU IPSIMbIX.

24. CymMa yrioB TpeyrojibHHKa.

25. Jlebext TpeyrojapHUKa.

26. YeThlpeXyroiabHHUKH.

27. IInanumetpus Jlobauesckoro. [Ipocreiinme Teopemsl.

28. Yroa napamiebHOCTH.

29. ®ynkuusa JlobaueBckoro.

30. IIpsiMble, mapaiisiesibHbIe MPSMOIA.

31. Pacxoasiuecs npsiMble.

32. DKBUIUCTAHTA U OPULIUKII.

33. Moaens [lyankape nminanumerpun JloGaueBcKoro.

Heo0x01uMo0 OIroTOBUTHCS 10 TeMaM ped)epaToB /IS BBHICTYIUICHHS Ha MPAKTHYECKOM
3aHATUM (TIepBasi TOJOBHWHA MPAKTHUYECKOTO 3aHATHS) M K peIIeHUIo 3a1a4 (0OCYKICHHIO pe-
IICHHBIX JIOMa) U3 Pa3/IeioB, YKa3aHHBIX B TEMATUKE MPAKTHYSCKUX 3aHATHH (BTOPAs TOJOBUHA
3QHSTHS).

Kaxnplii CTyIeHT 3a BpeMs NMPOBEICHUS MPAKTUICCKUX 3aHATHUN JIOJDKEH BBICTYITUTH C
JOKJIAJIOM TI0 BBIOpaHHOMY UM pedepaTy U 3a/1aTh KaKk MUHHMYM JIBa BOIIPOCA MO BBICTYIICHH-
SIM IpYTHX CTyIeHTOB. TeMbl pedepaToB MpUBEICHBI B 3aIaHUSX JIJISI CAMOCTOSATEIIBHON PaOOTHI.
B paboTtax Takoro poja JOJKHBI IPUCYTCTBOBATH CIEAYIONINE CTPYKTYPHBIC dJIEMEHTHI: Ha3Ba-
HUE TEeMBI, COZep)KaHue pabOThI, BBEIEHHE, OCHOBHAS CoOJEpKaTelbHas 4dacTh (He MeHee 10
CTpaHUII), 3aKII0YCHHE, CITUCOK MCIOIh30BAHHBIX UCTOYHUKOB M JINTEPATYPHI (IPU HAITMCAHUH
CIIEIyeT OPHEHTUPOBATHCS Ha aKTyallbHBbIE TPEOOBaHUS 1O O(POPMIICHHUIO KYPCOBBIX U BBITYCK-
HBIX KBaTU(UKAITMOHHBIX padoT).

Bo BBeneHnn HEMpEeMEHHO clielyeT MOCTaBUTh po0IeMy, 000CHOBATh €€ aKTyalbHOCTH,
JaTh KPaTKYI XapaKTEPHUCTUKY HCIIOJIb3YEMBIX B PaO00OTE NCTOYHUKOB M HAYYHBIX MyOITHKAITHH,
94eTKO COPMYIUPOBATh IETh U 337a4i paboThl. B 3akmounTenbHON YacT 00sS3aTeNbHO HaU-
Y€ OCHOBHBIX PE3YJIbTHPYIOUINX BBIBOJOB IO 3aTPOHYTHIM mpodiiemaM. Tombko mpu coOumroe-
HUM BCEX ITHX TPEOOBAHUI MOXKET OLIEHUBATHCA YK€ COOCTBEHHO COJlepKaTeNbHas 4acTh pado-
THIL.

Omenka 3a pedepar BBICTABISIETCS B COOTBETCTBUH CO CIETYIONIMMH KPUTCPUSIMH:

Bpemst BBICTYIUIEHUS OJTHOTO CTYJIEHTA C OTBeTaMH Ha Bonpochl 30-40 MUHYT, Ha JJOKJIa/T
orBoguTcs 10-30 MUHYT.

[TonroroBka pedepara u otuera mo NoAroToBieHHOMY pedepary (moxnax (ot 0 mo 3),
OTBETHI Ha BOTPOCH 1o pedepary (ot 0 g0 3 6aioB), oneHka pedepara mo coaepxkanuto (ot 0
10 4 6ainoB)). Makcumansho 10 6aos.
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6.2. OueHounble cpeacTBa
AJI51 TEKYLEero KOHTPOJISl yCIeBaeMOCTH M0 TUCHMILINHE

B coorBerctBun ¢ mnpunstoir B CI'Y wumenn H.I. Yepnbiuesckoro ©OamibHO-
peiTuHroBoi cucremoil yuera goctuxenuil cryaenra (BAPC) Oambl, nmomydyeHHble B XOJ€ Te-
KYILIET0 KOHTPOJIS, PACIPEEsIOTCS 10 YETHIPEM IPYIIIIaM:

— JIEKIINY;

— IIPAaKTUYECKUE 3aHSTHUS;

— caMocCTosTeNIbHAs paboTa;

— Ipyrue BUbl y4eOHOU JesITeNbHOCTH.

1. Ilocemenne aekumii 1 yaactue B popmax sxcrpecc-KoHTpoJist — oT 0 g0 7 6ayuioB (1o
1 6amty 3a Onui-onpoc). baui-ompoc ocyIecTBaseTCs Mo MaTepraty JSKINUH.

2. Ilocemenne NpakTUYECKUX 3aHATUM, BBINIOJHEHNE MTPOrpaMMBbl 3aHATHH — oT 0 1o 20
0aJUIOB B 3aBUCHUMOCTH OT CEMECTpa, YUMTHIBAIOT BBIIIOJIHEHUE NMPOrPAMMBI 3aHSITUM, aKTHUB-
HOCTb CTYJCHTA Ha 3aHATUH, BKJIIOYas aKTUBHOCTh MPHU paboTe y JIOCKHU, ONpOcax, AUCKYCCUSX,
AKTHBHOCTBH IIPH BBITIOJHEHUH JIOMAIIHUX 3aJaHUN

[1nanbl mpakTHYECKUX 3aHATUHN cM. B pa3zene 6.1.1.

3. CamocTosTenbHas padoTa:
— CamocrosrenbHas padota (ot 0 1o 10 6ammoB B 3aBUCHMOCTH OT ceMecTpa). ([lemosep-

CHUIO CAMOCTOATCIBbHBIX pa60T, MECTOANYCCKHEC }’Ka?;aHI/Iﬂ nu KpI/ITCpI/II/I OILICHUBAHUS CM. B pasﬂene
6.1.2).

— IlpoBepounas koHTpoibHast padoTa (oT 0 10 20 6ayyIOB B 3aBUCUMOCTU OT CEMECTPA).
(IemoBepcHiO KOHTPOJIbHBIX PaOOT, METOIUYECKUE YKA3aHUS U KPUTEPHUU OICHUBAHHUS CM. B
paznene 6.1.3).

— IMoaroroska u 3ammuta pedepara (oT 0 g0 10 OaIOB B 3aBUCMMOCTH OT CEMECTpa).
(IemoBepcHIO KOHTPOJIbHBIX PalOT, METOIUYECKUE YKa3aHUS U KPUTEPHUU OICHUBAHHUS CM. B
paznene 6.1.4).

4. Ipyrue Buibl yueOHOM IEATEIbHOCTH:

— Jpyrue Buabl y4eOHOU JIEATEIBHOCTH: YCIIEITHOE MPOBEACHUS HCCIEA0BATEILCKOM pa-
00Thl B paMKax TUCIUIUIMHBI, y4acTUE€ B NMPEAMETHBIX OJIMMMMaIaX, Kpyxkax (ot 0 mo 3 Oai-
JIOB).

6.3. OueHounble cpeacTBa

MJISE IPOMEKYTOYHOM aTTeCTALMHU 10 JUCUMILINHE

IlepeyeHb BONIPOCOB K 3K3aMeHY

1 cemecTp
1. HampaBnenHble oOTpe3ku (ONpenesieHne, J[JIMHA, HANpPaBICHHOCTb). OKBHUIIOJIJICHTHBIC
HaIpaBJIEHHbIE OTPE3KU (OIpesielieHne, PU3HaK, CBOWCTBA OTHOIICHHUS).
2. Bekropsl (ompeneneHue, JeMMa O paBEHCTBE BEKTOPOB, HAINIPABICHHOCTb, KOJUIMHEAPHOCTD,
JUTHHA).
3. CnoxeHue u BHIYUTAHUE BEKTOPOB (OIpe/ieeHHe, CYIIECTBOBAHNE U €JMHCTBEHHOCTb, Ipa-
BUJIA TPEYroJIbHUKA U MapalljiesiorpaMma, CBOMCTBA).
4. IlpousBeneHue BEKTOpa Ha YKCIIO (OTpeneeHuE, JIeMMa, TeopemMa (CBOMCTBA)).
5. KounuHeapHble ¥ KOMIUTaHapHbIE BEKTOPHI (OMPENEIICHNUS, TEOPEMBI).
6. JluHelHO 3aBUCUMBbIE U HE3aBUCUMbBIE CUCTEMbI BEKTOPOB (ONpeeseH s, CBOWCTBA).
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7. TpexmepHOe BEKTOPHOE MPOCTPAHCTBO, €ro Oa3uc (OIpeaereHue, TeopeMa O Pas3iioKEHUH
BEKTOpa 110 TPEM HEKOMIUIAHAPHBIM BEKTOPAM, CJIEJICTBUS).

8. Koopnaunatel BekTopa (omnpeaeneHue, Teopema, Npu3HaKk KOJUIMHEAPHOCTH BEKTOPOB B KOOP-
JOUHATHOHM dopme).

9. OproHopMupoBaHHBIH 0a3uc. ['eoMeTprueckuil CMbICII KOOPAWHAT BEKTOpPa B OPTOHOPMHPO-
BaHHOM 0a3zuce.

10. CkansipHoe TNpoU3BEACHUE BEKTOPOB (OIpeNeieHre, TEOpeMa O BBIPAKEHUU CKAJSPHOIO
IIPOM3BEACHUS Yepe3 KOOPINHATHI BEKTOPOB, CIEICTBUS).

11. CkanspHoe nmpousBeieHne BEKTOPOB (OIpe/ieieHHe, CBOMCTBA CKAISIPHOTO MPOU3BEACHHUS).
12. BektopHbl€ MOIMPOCTPAHCTBA.

13. Apdunnas cucrema KOOpAMHAT Ha IJIOCKOCTU (OIpPEesIeHUs, KOOPAUHATHI TOYKH, KOOPIU-
HaThl BEKTOpa, OPTOHOPMUPOBAHHBIN penep, AJTMHa BEKTOPA).

14. Jlenenne oTpe3ka B JAHHOM OTHOIIICHUH.

15. OpuenTanus miockoctd. OpUEHTUPOBAHHBIN yroj (OMpenesieHus, YTBEPKIECHHE O CyMMe
JIBYX HAIPaBJICHHBIX YTJIOB, KOOPJAUHATHI MIPOU3BOJLHOIO BEKTOPAa B OPTOHOPMHUPOBAHHOM pe-
nepe, 3a/1aya 0 BBIUMCIICHUH yIJIa MEXAY JBYMS BEKTOpaMU B OPTOHOPMHUPOBAHHOM DPETIEPE).
16. ®opmynsl npeobpazoBanus ahGUHHBIX KOOPIUHAT.

17. ®opmyibl TpeoOpa3oBaHus IPSIMOYTOJIBHBIX KOOPAWHAT.

18. Ilossipras cucrema koopauHaT. opMysbl Mepexoa OT MOJISPHOM CUCTEMbI KOOPAMHAT K
MPsIMOYToJIbHOU M 00paTHO. O00OLIeHHAs TOJIsIpHAs CUCTEMAa KOOPIMHAT.

19. Cnoco6bl 3a1aHus IPSIMOM Ha MJIOCKOCTU. Bujbl ypaBHEHUH NpsIMOi.

20. O6miee ypaBHeHue npsiMoii. OCOOCHHOCTH PACIONIOKEHUS MPSMON OTHOCUTEIBHO CHCTEMBI
KoopauHaT. ['eomerpuueckuii cMbIci 3Haka TpexuwieHadx+By+C.

21. HopmanbsHOe ypaBHEeHUE IPAMOM. PaccTosiHME OT TOYKH JI0 MPSMOM.

22. B3auMHO€ pacnoJIOKEHUE JABYX NPSIMBIX. YTOJI MEXAY ABYMS IPSIMBIMU.

23. Ily4xu npsMBIX.

24. Dnnunc. OnpeneneHue, BbIBOJ KaHOHUYECKOro ypaBHeHUs. [locTpoenue ¢ momolunpo nup-
KYJISl M IMHEHKH.

25. CgoiicTBa aunrica. 3aBUCUMOCTD €ro (opmbl OT 3KcIieHTprcuTeTa. [locTpoeHue srumnca ¢
ITIOMOIIIBIO HUPKYJIA U TUHEHKH. [lapameTprueckue ypaBHEHHUs SJUIMIICA.

26. 'unepbomna. OmnpeneneHue, BbIBOJ KaHOHHWYECKOro ypaBHeHus. [loctpoenue rumepOoiibl ¢
MTOMOIIBIO HUPKYJIS U IMHEHKH.

27. CBoiicTBa rumnep0oibl. 3aBUCUMOCTE €€ (OpMBI OT IKCLIeHTpucuTeTa. [loctpoenue runepoo-
JIbl ¢ IOMOUIBIO IIUPKYJIS U JTUHEHKH.

28. Onpenenenue runepoobl. ACUMOTOTHI runepOoibl. Pacnonoxkenne BeTBel runepoosbl oT-
HOCHUTENBHO €€ acumMnToT. [locTpoeHune runepOosibl ¢ MOMOIIBIO LIUPKYIIS U JIMHEUKH.

29. [Tapabona. Onpenenenue, BHIBOJ KaHOHUYECKOTO ypaBHeHMs. CoiicTBa. [locTtpoenue mapa-
00JIbI C IOMOIIBIO LIUPKYJISL U JIMHEUKH.

30. IupexTtpucsl sumurca. JJupexkropuaibHOe CBOMCTBO AIIIUIICA (Teopema).

31. upexTtpucs! runepOosl. JJupekTopruaibHOe CBOMCTBO TUIIEPOOJIBI (Teopema).

32. YpaBHeHue 3JUIMIca, TUIepOosIbl U mapadoJibl B MOJISIPHBIX KOOPAWHATAX.

33. OO0uiee ypaBHEHHE JIUHUM BTOPOro nopsjaka. [IpuBeseHue ero k kaHoHUYECKOMY BUIy (ad-
(bUHHBIN TTOBOPOT).

34. O0uiee ypaBHEHHE JIUHUM BTOpOro nopsaka. Ilpusenenue ero k kKaHOHUYECKOMY BUy (ma-
paUIeTbHBIN TIEPEHOC).

35. Knaccudukanuust TMHUN BTOPOTO MOPSIIKA.

36. LlenTp IMHUM BTOPOTO MOPSIAKA.

37. Ilepeceyenune JTMHUM BTOPOTO MOPSAAKA C OPSIMO. ACUMIITOTUYECKHUE HAIIPABJICHUSI.

38. AcumnitoTa (onpeaeseHne, TeopemMa), HaTuIue aCUMITOT Y JIMHUM Pa3IMuHbIX THUTIOB.

39. KacarenbpHas K JIMHUU BTOPOTO MOPSAIKA.

40. JluaMeTpsl TMHUU BTOPOTO MOPSAKA.

41. ConpspKeHHBIE HAIIPABJICHHUS, CONPSHKEHHBIE TUaMETPBI.
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42. I'naBHBIC HAIIPABJICHUS, TJIaBHBIE TUAMETPBI.

IlepeyeHb BONIPOCOB K 3K3aMeHY
2 cemecTp

Opuenranus npocrpancTsa. CBONCTBAa OPUEHTHUPOBAHHBIX PEIIEPOB.
BekTopHoe npousBeneHne BEKTOPOB. AlreOpandecKrue CBOMCTBA.
BekropHoe npousBeneHne BEKTOPOB. I eoMeTpuyecKuii CMBICI.
BripakeHre BEKTOPHOTO MPOU3BEACHUS Yepe3 KOOPIMHATHI IIEPEMHOKAEMBIX BEKTOPOB.
CwmerranHoe npou3BeieHne BeKTopoB. CBOMCTBA.
CMeniaHHOE ITPOU3BEICHNE BEKTOPOB. ['eoMeTpruyecKuil CMBICI.
CriocoObl 3a/1aHUS IUIOCKOCTH, BU/Ibl YPAaBHEHUH.
PaccTostHue OT TOUYKH /10 TVIOCKOCTH.
Yroa Mmexy mioCKOCTIMH.
. 'eomeTrpuueckuii cmpici 3Haka MHOrousieHa Ax+By+Cz+D.
. B3aumMHOe€ pacnosnokeHue IByX MIOCKOCTEM.
. Ilydxu miockocTei.
. CriocoOblI 3aaHUsI IPSIMOM B IPOCTPAHCTBE, BUJIbl YPABHEHUH.
. B3anMHOe€ pacnosioxkeHue npsmbIX.
. B3aumHoOe€ pacrnosnoxeHue npsMou 1 miI0CKOCTH.
. YT0JI MEXTy IBYMSI IPSIMBIMHU.
. Yroa Mexy npsiMOM U TIIOCKOCTBIO.
. Onpenenenre NOBEPXHOCTH.
. Onpenenenne anreOpanyecKkoi MOBEPXHOCTH.
. Onpenenenre MOBEPXHOCTH BTOPOTO MOPSAKA.
. CymiHOCTh METO/Ia CEUCHUM.
. Teopema, Ha KOTOPOI1 OCHOBaH METO]I CEYEHHUI.
. [loHsITHE UMIIMHAPUYECKON TTOBEPXHOCTH.
. Buapl IUITMHAPHYECKIX TTOBEPXHOCTEH.
. [ToHsiITHE KOHNYECKOW MOBEPXHOCTH.
. OnpenieneHre KOHNYECKOTO CEYEHHUSL.
. [loHATHE TOBEPXHOCTH BPAIICHHSL.
. DITUTICOU ] BpAIICHUSI. DIUTATICOUI.
. OmHOMOJIOCTHBIN runepooson Bpamenus. OTHOTIOJIOCTHBIN TUIIEPOOTIOUI.
. JIByIOIOCTHBIN runepOoon]] BpalieHus. J{BynoaocTHbIN rumnepOoious.
. DITUNITHYECKUNA TapaboIon ] BpalleHusl. DIUTANTHICCKUAN MapadoIonI.
. 'unepbonuueckuii mapadonouns.
. [IpssiMonHeliHbIe 00pa3yIONINe TOBEPXHOCTEH BTOPOTO MOPSIKA.
34. OmnpeneneHue n-MEPHOTO BEKTOPHOTO MPOCTPAHCTBA. AKCHOMBI CIIOXKEHMSI, YMHOKEHUS
BEKTOpa Ha CKaJIsip, aKCHOMBI pa3MEpPHOCTH.
35. OmnpeneneHue n-MEpHOTO BEKTOPHOTO €BKJIMA0BAa IPOCTPAHCTBA: AKCHOMBI CKAJISIPHOIO
npousBeaeHus. Molyab BEKTOpa, OpTOrOHAILHOCTh BEKTOPOB, YTOJI MEXAY BEKTOPAMH.
36. Omnpenenenue n-mMepHOro ahGuHHOTO MPOCTPAHCTBA: AKCHOMBI OTKJIAIBIBAHUS BEKTOPA OT
touku. Hekotopsle npocreiimue cneactaus 1°-5°,
37. Addunnas cucrema koopaunar. [IpeoOpazoBanune KoOOpArHAT.
38. Omnpenenenue k-mepHo# miockoctu. [lapamerpudeckue u 00mMe ypaBHEHUS MJIOCKOCTH.
Nx B3aUMOCBS3b.
39. B3aumHO€ pacrosoKeHUue JBYyX MHOTOMEPHBIX IIOCKOCTEM.
40. Omnpenenenue rUNEPIUIOCKOCTU. B3anMHoOe pacmonokeHne IByX TUIEPIIOCKOCTEH.
41. OrmpeneneHue n-MEpHOro TOYEUHO-BEKTOPHOTO €BKJINA0BA MpocTpaHcTBa. Onpenenenue u
cBoiicTBa pacctosHus. ['unepmiockocts B En. OpToronanbHbie MHOTOMEPHBIE MJIOCKOCTH.
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42. Addunnsie npeobpazoBanus B An. I'pynna apuuubix npeoOpazoanuil. Hexotopsie Bu-
1bl a(GUHHBIX TPe0Opa30BaHUM.

43. Ompenenenue OwinHenHON popmbl. MaTpuna 6unuHeitHoW ¢opMbl. CHMMETpUYECKHE U
MOJIOKUTETILHO OTIpe/iesieHHble OunnHelinble popmbl. [IpumMepsl.

44. Omnpenenenue kBagpatuyHoil ¢opmbl. [Ipumepsl. BzauMocBsizb cummeTpuyeckoil OuUiu-
HEHHOU GOopMBbI U KBaIpATUYHOU (POPMBI.

45. IlpuBenenue KBagpaTUYHONW (POPMBI K KAHOHHMYECKOMY MM HOpMajdbHOMY Buiy. [lpume-
PBL.

46. 3akoH MHEpPLUU KBaJPaTUIHON (HOPMBI.

47. TlonoXuTenbHO-OIpPEeIIEHHbIE KBaPaTUIHbIE (POPMBI.

48. Omnpenenenue kBaapuku B An. LleHTp kBaapuku. YcioBus cymiecTBoBaHus neHTpa. [Ipu-
MEpBL.

49. unuHapuyecKkre U KOHWYECKUE KBAPUKH.

50. IlpuBeneHue ypaBHEHUs KBaJIpHKU K KaHOHUYecKoMy Buay. Kiaccudukanus KBaapuk.

51. Knaccudukanus KBaJpuK B IPOCTPAHCTBE Asj.

IlepeyeHb BONIPOCOB K 3K3aMeHY

3 cemecTtp
1.  IlonsiTHE MOIHOTO N300pAKEHUSL.
2. CsaoiicTBa napajjieIbHOTO MPOEKTUPOBAHUS INIOCKOCTH HA MJIOCKOCTb.
3. HMzoOpaxeHue TpeyrojbHUKa MIPH MapajljIeIbHOM POEKTUPOBAHUU.
4.  N3oOpakeHue 4eThIpeXyroJbHUKOB IPU NapajuIeIbHOM POESKTUPOBAHUU.
5. HM3ob6paxkeHue npou3BOJIbHOTO MHOTOYTOJIbHUKA IPU MApajuIeIbHOM NPOEKTHPOBAHUHU.
6. M3oOpaxxeHue OKpYKHOCTH IIPH MAPAIIICIBHOM IPOEKTUPOBAHUU.
7.  Teopema 06 n300pakeHUN OKPY>KHOCTU B OPTOTOHAJIBLHOU MPOEKIIUH.
8.  Teopema 06 u3o0OpakeHUU KBaJgpaTa B OPTOTOHAIBLHOM MPOEKIUH.
9. Teopema 06 n3o0pakeHUU TPEYTOJIbHUKA B OPTOTOHAILHOM MPOESKITHH.
10. Teopema 00 n300pakeHUN YETHIPEXYT'OJIbHUKA B OPTOTOHAIBHON MPOEKIUH.
11. Teopema [lonske-IlIBapua.
12.  Teopewma Ilonbke.
13. TIpoekiust mpocTpaHCTBEHHON (PUTYPHI: KyO, MapasuieIenuIie]l.
14. IIpoekuus mpocTpaHCTBEHHON (DUTYpBI: TpU3Ma, MUpaMUIa.
15. Ilpoekuus mpocTpaHCTBEHHON (PUTYpPBI: HUIHHID, KOHYC.
16. H306paxxenue cepbl B OpTOrOHATHLHOMN TIPOCKITUH.
17. Axconomerpus. HexoToprbie 3amaun: n300pakeHne TOYCK, IPSIMBIX, TIIOCKOCTEH.
18. Tlosnbie u HenoHbIE M300paxkenus. KoadduimeHT HemoTHOTHI.
19. Tlo3unmonusie 3amaun. CBsA3b MEXKIY TOJHBIM HU300pKEHHEM U aKCOHOMETPUECH.
20. Merpuueckue 3a1a4m.
21. IlonsTtue o Mmerone Monxa. Hekotopsle 3a1aun.
22. llonsATHE O NEPCIIEKTUBE.
23. OmnpeneneHue MEHTPATHHOTO MPOSKTHPOBAHUS TNIOCKOCTH Ha TJIIO0CKOCTh. CBOMCTBA.
24. OrmpeneneHue NPOEKTUBHOTO MPOCTPAHCTBA.
25. Mopgenu npoeKTUBHOM IPSIMOA.
26. Mopenyu NpoeKTUBHOM MIIOCKOCTH.
27. 1IpOeKTUBHBIE KOOPIMHATHI HAa MPSAMOU.
28. IIpoeKTuBHBIE KOOPIMHATHI HAa INIOCKOCTH.
29. VYpaBHeHuE NpsAMOM Ha MPOEKTUBHOW INIOCKOCTH.
30. TlpuHnun IBOMCTBEHHOCTH HA MPOEKTUBHOU MJIOCKOCTH (TIPUMEPHI).
31. [Ilpsamas teopema [lezapra.
32. Oo0patnas Teopema Jlesapra.
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33. Hcnosp3oBanue mpsiMoil u obpaTHOM TeopeMm Jlezapra B 3amadax Ha MOCTPOCHHUE OJHOM
JIMHEUKOM.

34. OmnpeneneHue CIOKHOTO OTHOLIEHUS 4-X TOUEK MpsIMOU. BbIpakeHue CI0KHOro OTHOILIe-
HUS B IPOEKTUBHBIX KOOPJIMHATAX HA MPSAMOM /1151 COOCTBEHHBIX TOYEK.

35. OmnpeneneHue CIOXKHOTO OTHOLIEHUS 4-X TOUEK MpsIMOW. BbIpakeHHe CI0KHOro OTHOIIe-
HUS B IPOEKTUBHBIX KOOPJIMHATaX HA PaCHIMPEHHON MIOCKOCTH.

36. Anrebpanyeckue CBOMCTBA CIOXKHOTO OTHOIIEHUs 10—50.

37. T'eoMeTpUYECKUI CMBICI CI0KHOIO OTHOLIEHMS YEThIPEX TOUYEK PACIIUPEHHOM MPAMOU.

38. BbIpaxkeHue CI0KHOTO OTHOIIEHMS 4-X TOUEK B MPOEKTHUBHBIX KOOpJIMHATaX Ha IUIOCKO-
cT. CBs3b IPOEKTUBHBIX KOOPAMWHAT Ha IJIOCKOCTU U HA MPSAMOM.

39. T'apmoHMuYecKas 4YeTBEpPKa TOUYEK Ha IPSIMOM.

40. IloHsiTME MOJHOTO YEThIpEXBEPIIMHHUKA. ["apMOHMYECKas yeTBepKa TOUEK Ha JHWaroHajau
MIOJIHOTO YEThIPEXBEPIIMHHHKA.

41. IloHsTHe MOJHOTO YETHIPEXBEPILIMHHUKA. ['apMOHMYecKass yeTBEpKa TOYEK Ha CTOPOHE
MIOJIHOTOYEThIPEXBEPILINHHUKA.

42. Tloctpoenue 4-oif rapMOHUYECKOHN TOUKH.

43. Hcnonb3oBaHHWE TapMOHUYECKHX CBOMCTB MOJHOIO YETHIPEXBEPIIMHHMKA B 3a/adax Ha
MIOCTPOEHHUE.

44. JluHUM BTOPOTO MOPSI/IKA HAa IPOEKTUBHOM MJIOCKOCTH.

45. IlpuBenenue ypaBHEHMsI JIMHUNA BTOPOTO MOPs/IKa K KAHOHUYECKOMY BUAY U UX KJaccu(u-
Kalusl.

46. OmnpeneneHue MOJISPHI U €€ TEOMETPUIECCKUN CMBICIL.

47. Tlosrocel, MOJSIPHOE COOTBETCTBUE, 3aKOH B3aUMHOCTH.

48. [lpubnamxeHHbIEe TOCTPOEHUS HOJISP U MOJIIOCOB.

49. TouHoe MOCTpOEHUE TOJISIP U TIOJIFOCOB.

50. Teopema Ilackas.

51. Oo6patnas teopema Ilackans. [Ipumenenue k penieHuo 3aaad.

52.  OcoOsble citydau npsMoit u 00patHoi TeopeMsl [lackars.

53. 3amaum Ha MOCTPOCHUE, CBSA3AHHBIC C OBATBLHOM JIMHUECH.

54. JIBoiicTBeHHbIe TeopeMbl. Teopema bpuaniiona.

55. IlpumeHeHue TeopeMbl bpuaHIIOHA K PEIIEHUIO 33/1a4.

56. OcoOble ciryyan Teopembl bpuaniiona.

57. Addunnas reoMeTpus Ha TIIOCKOCTH ¢ TOYKU 3PEHUS MPOCKTUBHOM.

58. EBKiImaoBa reoMeTpus Ha IUIOCKOCTH C TOUYKH 3PEHUS IPOEKTUBHOM.

59. Teomerpus no EBximna. «Havana» EBkinuna.

60. Kputuka reomerpuueckoil cucremsl EBxinpa.

61. IIpoGnema maToro nocTynara, SKBUBAJIEHTHOCTb €0 aKCHOME MapaljIesIbHbIX.

62. DOKBUBaJEHTHOCTh aKCMOMBI NIapajlIEIbHBIX TEOPEME O CYMME YIJIOB TPEYTOJIbHUKA.

63. IlpemnokeHus sKBUBaJEHTHbIE MsATOMYy noctynaty EBkinpa. MccnenoBarenu reomerpun
EBxnuma — Cakkepu, Jlambepr, Jlexxanmp.

64. H.U. JlobaueBckuii U €ro reoMeTpusi.

65. Axcuomsl 1 rpynnsl cucreMsl ['mib0epra u ClIeCTBUS UX HUX.

66. Axcuomsl 2 rpynnsl cuctemsl ['mnbbepra. CinencrBus.

67. Axcuomsl 3 rpynnsl cucteMsl ['miib0epra. [Ipumepsl Joka3zaTenbcTBa TEOPEM.

68. Axcuoma napamienbHoctu JlobaueBckoro. [lapamnensHbie npsmeie o JlobaueBckomy.

69. TpeyroiabHUKHU U YETHIPEXYTOJIbHUKU reoMeTpuu JIobaueBckoro.

70. BsaumHoe pacroJiokeHue npsMbIX B IiockocTu JloGaueBckoro. OKpy»KHOCTb, 3KBUIM-
CTaHTa, OPULIUKIL.

71.  Jloka3aTenbCTBO HEMPOTUBOPEUHBOCTH reoMeTpun JIo6aueBCcKoOTO.

72. TloHsTHEe MaTeMaTU4YECKOM CTPYKTYpbI. [IpuMepsl.

73. MHWutepnperauuu cucreMsl akcuoM. M3omopdusm unteprperaunii. [Ipumepsi.
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74. TpeOGoBaHUs, NPEIbsBISIEMbIE K CUCTEME aKCUOM: HEIPOTHBOPEUMBOCTh, HE3aBUCUMOCTb,
MIOJIHOTA.

75. Cucrema akcuoM Beilnst TpeXxMepHOro €BKJIM0BA IPOCTPAHCTBA.

76. HenpoTUBOPEYMBOCTH M MOJHOTA CHCTEM aKCHOM Bewisi.

77. Omnpenenenue B cxeme Beilsis 0CHOBHbBIX MOHATHH cucTembl [ unpOepra.

78. AKCHOMAaTH4YeCKOE ITOCTPOEHUE NIKOJIBHOTO Kypca F€OMETPHH.
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7.laHHble 1J1M1 y4eTa ycneBaeMocTu cTtyaeHToB B BAPC

Tab6umua 1. Tabanna MakcMMaJbHBIX 02J110B 110 BUIaM Y4eOHOil 1esiTe IbHOCTH

1 2 3 4 5 6 7 8 9
Camocros- | ABTOMaTU3UpO- Jlpyrue B [Ipomexy-
Jlabopatop- | IIpakTiue- y4eOHOM
Cemectp | Jlekiun TeNbHas pabo- [BAHHOE TECTUPO- To4Has arte- | Mroro
HbIC 3aHSATHS [CKUE 3aHATHSI JIeSITeIIbHO-
Ta BaHHe cTanys
CTH
1 7 0 10 40 0 3 40 100
2 7 0 10 40 0 3 40 100
3 7 0 10 40 0 3 40 100
HporpaMMa OLlCHUBAHUA y‘leﬁHOﬁ ACATECJIBbHOCTH CTYJICHTA
1 cemectp
Jlekuuu

Ompoc, aKTUBHOCTH U Jp. 32 oAuH cemecTp — oT 0 10 7 6auios.
Kpurepun onenuBanus:
® aKTHMBHOCTBH CTY/ICHTA 32 CEMECTp Ha 3aHATHIX, BKIIIOUAss aKTUBHOCTD MPHU OMPOCax, Mpo-
BEJICHUM MPOOJIEMHBIX JICKIIUH U AUCKYCCHi, oleHnBaeTcst oT 0 10 7 Gayyios.
JlaGopaTopHble 3aHATHS
He npegycmoTpensl.
IIpakTHYeckue 3aHATHS
Ompoc, aKTUBHOCTH U JAp. 32 oauH cemecTp — oT 0 1o 10 6anmos.
Kpurepun onenuBanus:
® aKTHMBHOCTbH CTYJICHTA 32 CEMECTpP Ha MPAKTUYCCKUX 3aHATUSX, BKIIFOYAsi aKTUBHOCTh MPHU
paboTe y T0CKH, Onpocax, JUCKYCCHIX, oneHuBaeTcs ot 0 10 3 6amios;

® AKTMBHOCTH IIPHU BBIMIOJIHEHUH IOMAIIHUX 33JJaHUI OLleHUBaeTcs 3a cemectp oT 0 10 7

0aIoB.
CamocrosiTesbHas padoTa.
1. CamoctositenpHas padota Ne 1,2 (ot 0 go 20 Gamios).
2. KonrpomasHas padora Nel,2 (ot 0 no 20 6aysoB).
Kpurepun onenuBanus:
MIPOLIEHT BBIMIOJHEHHBIX 33JaHUN KaXKJI0M KOHTPOJIBLHOM pabOThl WM TECTa YMHOYKAETCS Ha MaK-
CUMaJIbHOE KOJIMYECTBO OAJTOB 32 KOHTPOJIbHYIO pa0OTy MJIM CaMOCTOSITEIIBHYIO PadoTy.
ABTOMATH3HPOBAHHOE TECTHPOBAHHNE
He npexgycmoTtpeno.
Jlpyrue BUIbI Y4eOHO 1eSITEILHOCTH
OneHuBaeTCs yCIENTHOCTh TPOBEACHUS HMCCIEAOBATEIBCKON PabOTHl B paMKax TUCITUILIAHBI,
ydacTve B OJIMMITHAAX TI0 MaTeMaTHICCKUM JUCIUILTHHAM. — oT 0 710 3 6auios.
IIpomexyTouHas aTTecTanus. JK3amMeH

[IpomexyTouHas aTTecTanusi MPOBOAUTCS B (hOpMe OTBETOB HAa BOIPOCHI B IK3aMEHalHU-
OHHOM OwWJIeTe M pEelIeHNH 3a/1a4.

IIPU IIPOBEICHUH MPOMEKYTOUHOM aTTeCTALINU

OTBET HAa «OTJIIMYHOY» olleHuBaercs ot 33 o 40 6amnos;

OTBET Ha «XOPOIIIOY OlleHUuBaeTcs oT 26 10 32 Gamios;

OTBET Ha «yAOBJIETBOPUTEIBHO» OLIEHUBAETCS OT 15 110 25 Ganos;

OTBET Ha «HEYJIOBJIIETBOPUTEIILHO» OlleHnBaeTcs oT 0 1o 14 6amios.

Takum oOpa3oMm, MakCHMajbHO BO3MOKHas CyMMa OajulOB 3a Bce BUJAbI yueOHOU nes-
TEIBHOCTHU CTyZAEHTa 3a 1 cemecTp no aucuuriuHe «I'eometpus» cocraiser 100 6amios.
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Tabauua 2. Ilepecyer moy4eHHON CTYAEHTOM CYMMBbI 0A/IJIOB B OLICHKY

86—100 OTJIMYHO
70-85 XOPpOLIO
51-69 YIOBJIETBOPUTEIHHO
50 u meHee HEY/IOBJIETBOPUTEIBHO
2 ceMecTp
Jlekuuu

Ompoc, aKTUBHOCTH U Jp. 32 oAuH cemecTp — oT 0 10 7 6aios.
Kpurepun onenuBanus:
® aKTHMBHOCTH CTY/ICHTA 32 CEMECTp Ha 3aHATHIX, BKIIIOUAss aKTUBHOCTD MPH OMPOCax, Mpo-
BEJICHUH MPOOJIEMHBIX JICKIIUH U JUCKYCCHi, onleHnBaeTcst oT 0 10 7 Gayyios.
JlaGopaTopHble 3aHATHS
He npegycmoTpensl.
I[IpakTHYeckue 3aHATHS
Ompoc, aKTUBHOCTH U JAp. 32 oauH cemecTp — oT 0 1o 10 6anmos.
Kpurepun onenuBanus:
® aKTHMBHOCTbH CTY/ICHTA 32 CEMECTP Ha MPAKTUUYCCKUX 3aHATUSX, BKIIFOYAsi aKTUBHOCTD MPHU
paboTe y T0CKH, Onpocax, JUCKYCCHUsX, oneHuBaeTcs oT 0 10 3 6amios;

® AKTMBHOCTbH IIPU BBHINIOJIHEHUH IOMAIIHUX 33JJaHUI OLleHUuBaeTcs 3a cemectp oT 0 10 7

0asioB.
CamocrosiTesibHasi padora.
1. CamoctositenpHas padota Ne 3,4 (ot 0 go 16 Gamios).
2. KonrponpHas padota Ne3,4 (ot 0 o 16 6aisos).
3. 3ammTa pedepara (ot 0 g0 8 6amwIoB).
Kpurepun onenuBanus:
MIPOLIEHT BBIMIOJIHEHHBIX 3a/laHUM KaXKJ10M KOHTPOJIbHOM WJIM CaMOCTOSITENIbHON pabOThl YMHO-
KAETCSl HA MaKCUMaJIbHOE KOJIMYECTBO OAJJIOB 3a KOHTPOJIbHYIO pabOTy MM CaMOCTOSATEIbHYIO
pabory.
ABTOMATU3HPOBAHHOE TECTHPOBAHME
He npexgycmoTtpeno.
JApyrue Buabl y4eOHOI 1eATETbHOCTH
OrneHuBaeTCsl YCIENIHOCTh MPOBEACHHS HCCIEIOBATEIBLCKON PabOThl B pamMKax TUCIUTIINHBI,
ydacTue B OJIMMIIMAJax M0 MaTeMaTHYeCKUM JuciUIuinHaM. — ot 0 1o 3 6amios.
IIpomMexxyTouHasi aTTecTanusa. JK3aMeH

[IpomexxyTounasi arTectamusi MpoBOIUTCS B (hOpMe OTBETOB HAa BOMPOCHI B dK3aMEHAIIN-
OHHOM OWJIeTe M PelIeHNH 3a/1a4.

MIPU TIPOBEICHUH MIPOMEKYTOYHOM aTTeCTallu

OTBET HAa «OTJIIMYHOY» olieHuBaercs ot 33 o 40 6amnos;

OTBET Ha «XOPOIIIOY OlleHUuBaeTcs oT 26 10 32 6amios;

OTBET Ha «yAOBJIETBOPUTEIBHO» OLIEHUBAETCs OT 15 110 25 Gansos;

OTBET Ha «HEYJIOBJIIETBOPUTENILHO» olleHnBaeTcs oT 0 1o 14 6amios.

Takum o0Opa3zom, MaKCHUMAaJIbHO BO3MOKHasi cyMMa OajuioB 3a BCE BUABI y4eOHOU mes-
TEIBHOCTHU CTYAEHTA 3a 2 ceMmecTp no aucuuriiuHe «I'eometpus» cocrapiser 100 6amios.

Tabauua 2. Ilepecyer MoIy4eHHON CTYAEHTOM CYMMBbI 0A/IJIOB B OLICHKY

86—100 | OTIIMYHO
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70-85 XOpOLIO

51-69 YIOBJIETBOPUTEIHHO
50 u meHee HEY/IOBJIETBOPUTEIBHO
3 cemecTp
Jlexknun

Ompoc, aKTUBHOCTH U Jp. 32 oAuH cemecTp — oT 0 10 7 6ayios.
Kpurepun onenuBanus:
® aKTHMBHOCTBH CTY/ICHTA 32 CEMECTp Ha 3aHATHIX, BKIIIOYAss aKTUBHOCTD MPH OMPOCax, Mpo-
BEJICHUH MPOOJIEMHBIX JICKIIUH U AUCKYCCH, onleHnBaeTcst oT 0 10 7 Gayios.
JlaGopaTopHble 3aHATHS
He npexgycmoTpensl.
IIpakTHYeckue 3aHATHS
Ompoc, akKTUBHOCTH U JAp. 32 oauH cemecTp — oT 0 1o 10 6anos.
Kpurepun onenuBanus:
® aKTHMBHOCTbH CTY/ICHTA 32 CEMECTP Ha MPAKTUUYCCKUX 3aHATUSX, BKIIFOYAsi aKTUBHOCTD MPHU
paboTe y T0CKH, Onpocax, JUCKYCCHUsX, oeHuBaeTcs oT 0 10 3 6amios;

® AKTMBHOCTBH ITPU BBITIOJHEHUH IOMAIIIHUX 3aJJaHUI olleHuBaeTcs 3a cemectp oT 0 10 7

0asioB.
CamocrosiTesibHas padoTa.
1. CamocTositenpHas padota Ne 5,6 (ot 0 go 20 Gamios).
2. KonrpomapHas padota Ne5,6 (ot 0 no 20 6asos).
Kpurepun onenuBanus:
MIPOLIEHT BBIMIOJIHEHHBIX 3a/laHUM KaXKJI0M KOHTPOJIBHOM WJIM CaMOCTOSITENIbHON pabOThl yMHO-
YKAETCsl HA MAaKCUMAJIbHOE KOJIMYECTBO OAJIJIOB 3a KOHTPOJIBHYIO Pa00Ty HIIM CaMOCTOSITEIIBHYIO
pabory.
ABTOMATU3HPOBAHHOE TECTHUPOBAHME
He npexgycmoTtpeno.
JApyrue Buabl y4eOHOH AeATETbHOCTH
OreHnBaeTCsl YCIEIIHOCTh MPOBEACHUS HMCCIEIOBATEIHCKONW pabOThl B paMKax TUCIUILINHBI,
y4acTHE B OJIUMITHAAAX IO MAaTEMATHIECKUM TUCIUIIIHHAM. — 0T O 10 3 Gaios.
IIpomMexxyTouHasi aTTecTanusa. JK3aMeH

[IpomexxyTounasi arTectamusi MpoOBOIUTCS B (hOpMe OTBETOB Ha BOMPOCHI B SK3aMEHAIIU-
OHHOM OWJIeTe M PEelIeHNH 3a/1a4.

MIPU TIPOBEICHUH MIPOMEKYTOUHOM aTTeCTaIlKN

OTBET HAa «OTJIIMYHOY» olieHuBaercs ot 33 o 40 6amnos;

OTBET Ha «XOPOIIIOY OlleHUuBaeTcs oT 26 10 32 6amios;

OTBET Ha «YJAOBJIETBOPUTEIHLHOY» OIEHUBAETCS OT 15 10 25 Gamios;

OTBET Ha «HEYJIOBJIIETBOPUTENILHO» olleHnBaeTcs oT 0 1o 14 6amios.

Takum oOpa3oMm, MakCHUMajabHO BO3MOKHas CyMMa OajIoB 3a Bce BUABI y4eOHOU nes-
TEIBHOCTHU CTYZAEHTa 3a 3 cemecTp no aucuuriuHe «I'eometpus» cocrapiser 100 6amios.

Tabauua 2. Ilepecyer MoIy4eHHON CTYAEHTOM CYMMBbI 0A/IJIOB B OLICHKY

86—100 OTJINYHO

70-85 XOpOIIO

51-69 YIOBJIETBOPUTEIHHO
50 u meHee HEY/IOBJIETBOPUTEIBHO
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8. YueOHo-MeTogHYeCcKOE U HHPOPMALIMOHHOE
olecneyeHHe AUCHHIINHBI

a) IuTepartypa

Ananuthyeckas reomerpus. B 2 wactsax. Yacts 1: mpaktudeckue
3aHATHSA © y4eOHO-METOomWYeckoe Iocobue /  COCTaBHTENb
I0. 1. Muxaiinos [u ap.]. — Banamos : Hukonaes, 2003. — 92 c.

Aranacsn, JI. C. 'eomerpus. B 2 gactsx. Yacts 1 : yue6HOE mOco-
6ue mna crymentos / JI. C. Artanacsn, B. T. BassuieB. — Mocksa :
ITpoceemenue, 1986. — 336 c.

Artanacan, JI. C. I'eomerpus. B 2 wactsax. Yacts 2 : yueOHOE 1OCO-
6ue nns crynentos / JI. C. Aranacsn, B. T. BasputeB. — Mocksa :
IIpocsemenue, 1987. — 336 c.

Aranacsn, JI. C. 3agaqHuK-IPaKTHKYM [0 T€OMETPHH : y4eOHOE II0-
cobue / JI. C. Aranacsn, M. M. Iasenko. — Mocksa : IIpocsere-
Hue, 1994. - 192 c.

baseies, B. T. I'eomerpus : yueGHOe mOCOOHE IS CTYAEHTOB /
B. T. baspuies. — Mocksa : [IpocBemenue, 1974. — 351 c.

basrbines, B. T. I'eometpus. [IpoeKTHBHOE MPOCTPAHCTBO W METOIBI
1300pakeHNH OCHOBAHMS F€OMETPHH, 3IEMEHTHI TOIOJIOTHH JTHHHH
U TOBEPXHOCTH B €BKJIMIOBOM IIPOCTPAHCTBE : y4eOHOe mocoOue
mis crynenTos / B. T. bassues, K. U. Tyauues. — Mocksa : IIpo-
cBemenue, 1975. — 367 c.

Kocteipes, I'. E. Mertoabl uzobpaenuii : MeToaudeckoe nocobue /
I'. E. KoctsIpes, B. A. Maxkopra. — Banamos, 1992. — 64 c.

C6opHuK 3a7a4 IO TEOMETPHH : y4eOHOe II0COOre IS CTYAEHTOB /
B. T. baseuies [u ap.] ; mox penaknueit B. T. Bassuiesa. — Mocksa :
ITpocsemenne, 1980. — 238 c.

®ypneroBa, O. A. AHamuTHYECKas] TEOMETPHS : IPAKTHYECKUE 3a-
Hatug. B 2 wgactax. Yacte 2 : ydyeOHO-MeToAmMYeckoe mocoOue
/ O. A. @ypnerosa, E. O. [TaBnosa. — Bamamos : Hukomaes, 2009. —
56 c.

3aB. 6ubIHOTEKOM ﬂ//; " (I"amanenko O. I1.)




0) nporpammHoe o0ecrieuenue u UHTepHeT-pecypcbl
IIporpammuoe o0ecneyenue

1. CpenctBa MicrosoftOffice

— MicrosoftOfficeWord — TexcToBbII penakTop;

— MicrosoftOfficeExcel — Tabnuunblil peakTop;

— MicrosoftOfficePowerPoint — mporpamMmMa noAroToBKy Mpe3eHTalHi;

2. IQBoardSoftware — criennanbHO pa3pabOTaHHOE ISl MHTEPAKTUBHBIX METOJIOB MIPETIO-

JaBaHUs ¥ MPE3eHTalui IporpaMMHOe 00ecriedYeHre HHTEPAKTUBHON JJOCKH.

3. UPBUC — cucrema aBToOMaTH3aliuyu ONOINOTEK.
4. OmepannonHas cucrema crnenuaibHoro HasHadeHusi «ASTRALINUXSPE-

CIALEDITIONY.

HNHuTepHeT-pecypcsl

1. eLIBRARY.RU [DnexkTpoHHBIN pecypc]: HaydHas siekTpoHHas Oumbmmorexka. — URL:
http://www.elibrary.ru

2. ibooks.ru[OnekTpoHHblld  pecypc|: anmeKkTpoHHO-OMOnmMoTeuHnas cuctrema. — URL:
http://ibooks.ru

3. Znanium.com|DJIEKTPOHHBIA pecypc]: 3IeKTpoHHO-OMOmmoTeunas cucrema. — URL:
http://znanium.com

4. Enunas xoyutekmus U(POBBIX 00pa30BaTENbHBIX PECYpPCOB [DIEKTPOHHBIN pecypc]. —
URL: http://scool-collection.edu.ru

5. EauHoe OKHO JTOCTyIa K 00pa3oBaTeIbHBIM pecypcaM caiita MuHHCTEpCTBa 00pa3oBaHUs
u Hayku P® [DnexTponnslii pecype]. — URL: http://window.edu.ru

6. HM3nareancTBo «JlaHb» [DIEKTpOHHBIA pecypc|: IIIEKTPOHHO-OMOMMOTEUHAs] CHCTEMA. —
URL.: http://e.lanbook.com/

7. M3pareabcTBo MIIHMO [Dnexrponnsiit pecypc]. — URL: www.mceme.ru/free-books.
CB00OOIHO pacmpocTpaHsIeMble KHHUTH.

8. MaremaTnueckas oudbaMoTeKa [DnexTpoHHbIH pecypc]. — URL:
www.math.ru/lib.bosipmiasi 6mbnmoTeka, comepkamas Kak KHUTH, TaK U CEpUH OpOIIIOP,
cOopHUKOB. B OmOMMoOTEKe mpeacTaBieHbl HE TOJBKO KHUTH 1O MaTeéMaTHKe, HO U TIO
($u3MKe U UCTOPUHU HAYKH.

9. OOpa3oBaTe/IbHbI MAaTEeMATHYECKHN CallT [Dnextponnblii  pecypc]. — URL:
http://www.exponenta.ruCoaepKuT MaTepuaibl M0 padoTe C MaTEeMATHYECKUMHU MaKETaMH
Mathcad, MATLAB, MathematicalMaple u np., metoguueckue pa3zpaOOTKH, NPUMEPHI
pelmeHus 3a7ad, BBIMOJIHEHHBIE C WCIOJIB30BaHUEM MaTeMaTHYecKuX makeTtoB. Dopym u
KOHCYJIbTAIMH YIS CTYACHTOB M IIKOJLHUKOB.

10. PykoHT [DneKTpoHHBIM pecypc]: MexoTpacieBas aekTpoHHass OubOmmoreka. — URL:
http://rucont.ru

11. Dnexkrponnas oOubamoreka BHU CI'Y  [Dnekrponnsii  pecypc]. —  URL:
http://www.bfsgu.ru/elbibl

12. dnexrponnas 6mdauoreka CI'Y [Dnexrponnsriii pecype]. — URL:http://library.sgu.ru/
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9. MaTtepuajibHO-TeXHUYECKOe o0ecnevyeHne T CIUIIUHbI
e VueOHBbIC ayTUTOPHUH, 000PYIOBAaHHBIE KOMIUIEKTOM MEOEIH, TOCKOM.

e KoMmiekt npoeKiHOHHOIO MyJIbTUMEAUMHOTO 000PYI0BaHUS.

e bubnuoreka ¢ MHPOPMAMOHHBIMHU pecypcaMy Ha OyMa)KHBIX U JIEKTPOHHBIX HOCUTE-
TSX.

¢ OducHas oprrexHukKa.

Pabovas mporpammMa cocTaBiieHa B COOTBETCTBHH C TpeboBaHUsIME DenepaibHOTO TOCy-
JapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa BBICHIETO 0Opa30BaHUS IO HAMPABICHHIO MOJIO-
ToBKH 44.03.05 «Ilemarorudyeckoe oOpa3zoBanue (C AByMs IPOQPISIMHU MOTOTOBKH)».

ABtopsl — Haconosa E./I.

[Iporpamma ogoOpeHa Ha 3aceanuu Kadeapbl MareMaTUKU, UHGOPMATUKH, (UK.
[TIporokon Ne 12 ot «31» mas 2023 roga.
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