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1 HOACHUTEJIbHAS 3AIIUNCKA

1.1 e ocBoOeHUs TUCUUIIUHDI:

dbopMUPOBaHHE TEOPETUYECKOW U MPAKTUYECKOH KOMIETEHTHOCTH CTYACHTOB B 00JacTH
F€OMETPUHM, TOTOBHOCTH K MPOQPECcCCHOHANbHO-TIEIJarOTHYECKONH  JIeATEeIbHOCTH B  KadecTBe
mpernojaBareliss Kypca MaTeMaTHKHA B 00meo0pa3oBaTeNbHBIX YUPEKACHUSX (IIKOJIAX, TMMHA3HSIX,
JUNEesX) W YYPSKICHUSX HadallbHOTO M cpefHero mnpodecCHOHaIbHOro  00pa3oBaHUs
(mpohecCHOHANBHBIX JTUIESX U KOJJISKAX ).

1.2 MecTOo TMCUMIJIMHBI B CTPYKTYpPe 00pa30BaTe/IbHOM NMPOTrpaMMbl

[TporpaMma IUCHUIUTMHBI pa3paboTaHa B COOTBETCTBUU C (elepalibHBIM TOCYIapCTBEHHBIM
00pa3oBaTeNbHBIM CTAaHJAPTOM BBICHIETO OOpa3oBaHUsS IO HampaBJIeHHIO TOATOTOBKH 44.03.01
[lenarornyeckoe oOpa3oBaHUE, YTBEPKICHHBIM MpukazoM MunobOpuayku Poccun ot 22.02.2018 r.
Nel21, mpodeccuoHanbHBIMU CTaHIAPTaMU: MeAaror (meJaroruueckas IesTeNbHOCTh B cdepe
JOIIKOIBHOTO, HAYaJbHOTO OOINEro, OCHOBHOTO OOIIEro, cpemHero oomero oOpa3oBaHUs)
(BocmiuTaTelNb, YYUTENH), YTBEPKACHHBIM MPUKa30M MHHHCTEPCTBA TPyAa U COLUAIBHOU 3aIUThHI
Poccuiickoit ®eneparmu ot 18.10.2013 r. Ne544n, negaror JONOIHUTEILHOTO 00pa30BaHUA JETEH U
B3pPOCJIbIX, YTBEPKIACHHBIM NMPUKa30M MUHHCTEpCTBA Tpyla U COUMaNbHOW 3amuThl Poccuiickoit
Oenepanu ot 05.05.2018 1. No298H, memaror (memaroruueckas ACSITEIBHOCTb B cdepe
JOLIKOIBHOTO, HAYaJbHOTO OOILEro, OCHOBHOTO OOIIEro, cpeaHero ooémero oOpa3oBaHUs)
(BocmiUTaTelNh, YUUTEIh), YTBEPKIACHHBIM MPUKA30M MUHHCTEPCTBA TPYyJa W COLMATHHOW 3aIUTHI
Poccuiickoit ®enepanuu ot 18.10.2013 r. Ne544H.

JluctmuinHa OTHOCUTCST K 00s3aTeNIbHOM dwactu Oyioka 1 «/luciurummHb)y y4e0HOro TuiaHa
o0Opa3oBaTenbHOIl mporpamMmsl, uzydaercs B 1, 2, 3, 4 cemectpax. TpynoeMKOCTh AUCUUIUIMHBL: 11
3E / 396 uacoB, B Tom umcie 32 yaca - KOHTakTHas pabora c mpernojaBareiem, 347 4acoB -
caMOoCTOsTeNIbHas padoTa (Tabnuma 2).

1.3 [Inanupyemble pe3yJbTaThbl 00yYeHHs MO TUCIHUTINHE

JucnunnuHa HanpaBieHa Ha GOpMUPOBaHUE KOMIIETEHIIMU(-UI), IPeICTaBICHHBIX B Ta0mnuiie 1.

Tabnuya 1
Ilnanupyemble pe3y/abTaThbl 00y4eHHs M0 AUCHHUILIMHE

KOI[ 1 HAMMCHOBAHHUEC KOMIICTCHII N

[Inanupyemble pe3yabTaThl 00y4eHUs 110
WHauKkaTopbl JOCTUKEHHSI KOMITETEHIIUT JUCIUIUINHE

YK-1 Cnoco6eH ocyuiecTBJIATH NOUCK, KPUTHYECKHIT AaHAJIN3 M CMHTe3 HH(OpMAaLNH,
NPUMEHATHh CHCTEMHBIH MOIX0/ 1JIsl pellleHUsl OCTABJEHHbIX 32124

VK-1.1 [leMOHCTpUpyeT 3HaHHE OCOOEHHOCTEH|3HaTh: METObI KPUTHYECKOIO aHaIN3a 1
CHCTEMHOT0 u KPUTHYECKOTO MBILIIEHHS], |CHHTE3a HH(OPMALIH.

apryMeHTHPOBAaHHO bopmupyer COOCTBEHHOE| Y METh: IPUMEHSATh CUCTEMHBIN OAXO/ A1
CYyXKJIEHHE U OLEHKY HH(pOpMaluy, MPUHUMAET|PELICHHs IOCTABICHHbIX 33/1a4.
000CHOBaHHOE PELICHUE. Bnagers: HaBbIkaMu peiieKCUU MO MOBOLY
VK-1.2  Tlpumenser jorudeckue  (OpMBI  U|COOCTBEHHOM U Y)KOW MBICIUTEILHOM
npoLenypsl, crnoco0eH K peduieKCHH IO IOBOAY|ACATEIbHOCTH.

COOCTBEHHOM u qy)KON MBICJIUTEIIEHON

JESITETbHOCTH.

VK-1.3 AHanu3upyer HCTOYHMKM HHQOpPMAIUH C
LENbI0 BBISBJICHUS HUX IPOTUBOPEUMH M IIOMCKA
JIOCTOBEPHBIX CYXJACHUM.

ITK-1 Cnoco0eH ocBauBaTh U UCIOJIb30BATH TeOpeTHYECKHE 3HAHUSA U NPAKTHYECKUEe YMeHUS
1 HABBIKM B NPeIMETHOH 00J1aCTH NIPH pelleHUH NPo(decCHOHAIBHBIX 32124

IIK-1.1 3Haer cTpyKkTypy, COCTaB M JUJAKTHYECKHE
€IMHUIBl TIpeIMEeTHON oO0nacTu (ImpenogaBaeMoro
MpeaAMETA).

[IK-1.2 VYwmeer ocymecTBiasaTh OTOOp y4eOHOTO
CONIEpKaHUsl I €ro peanu3aliil B Pa3IHYHBIX
dbopmax oOydeHHs] B COOTBETCTBHH C TPEOOBAHUSIMHU
dI'OC 00.

[1K-1.3 JleMoHCcTpupyeT yMeHHE pa3pabaThIBaTh

3HaTh: poJib U MECTO MaTEMaTUKU B 0011Iei
KapTHHE HAYyYHOTO 3HAHUS;

CTPYKTYPY, COCTaB U TUAAKTUICCKHE
eIMHUIIBI COAEPIKAaHUS IIKOJIBHOTO Kypca
MaTEeMaTHKH.

YMeTh: 0CymIecTBISATE 0TOOp y4eOHOTO
COZIEPIKaHMS JJISI €r0 peaan3anuy B
pa3nu4HbIX (popmMax o0ydeHUs B




pasnnyHble (POpPMBI YUEOHBIX 3aHSATHHA, TPUMEHSTH
MCTOJbI, IMPUCMBI U TCXHOJIOTHUU OGy‘IGHI/IH, B TOM
yucie nHGOPMAIIMOHHBIC.

COOTBETCTBUU C COBPEMEHHBIMHU
TpeOOBaHUSAMH K 0OpA30BAHUIO.

Brnanets: nefictBueM NpoeKTUPOBAHUS
pa3augHbIX (OpM yUeOHBIX 3aHATHH,
HaBBIKOM ITPUMEHEHHUSI Pa3JINYHBIX METOJIOB,
MIPUEMOB U TEXHOJIOTUN B 00yUeHUU
MaTeMaTHKe.

IIK-3 Cnocoden ¢popMupoBaTh Pa3BUBAIOIIYI0 00PAa30BATEJbHYIO CPey sl JOCTUKEHU S
JIMYHOCTHBIX, MPeJIMETHBIX U MeTANpPeIMETHBIX Pe3yJIbTATOB 00yUYeHUs1 CpeIcCTBaAMH
npenogaBaeMbIX yueOHbIX NPeIMeTOB

I1K-3.1 Bnageer cmoco0amMu HWHTETpandyd y4eOHBIX
MPEIMETOB JIJIsl OpraHU3aIuu Pa3BUBAIOIICH yueOHOU
JEATeTLHOCTH  (MCCIICIOBATEIbCKON,  MPOEKTHOM,
IpyHIoBOM U JIp.).

[1K-3.2 Hcnone3yer 00Opa3oBaTeNbHBIA IMOTEHIHAI
COIIMOKYJBTYPHOH Cpelbl PeTHOHa B IPENOJaBaHUM
(mpenmera 1o mpodmiar0) B y4eOHOW U BO
BHEYPOUYHOH JIESTEIBHOCTH.

3HaTh: XapaKTEPUCTHUKY JTMYHOCTHBIX,
MPEIMETHBIX 1 METANPEIMETHBIX PE3yIbTaTOB
B KOHTEKCTE 00y4eHHS MaTeMaTuKe;
0COOEHHOCTH MHTETpaINU y4eOHBIX
IPEAMETOB JUIS OPTaHU3aLUH Pa3HbBIX
Croco00B y4eOHOM e TEIILHOCTH.

VYMeTh: 0OKa3bIBaTh MEIarOTHYECKYI0
MOJIEPIKKY 00YJarOIUMCS B 3aBUCUMOCTH OT
uX 00pa30BaTENbHBIX PE3yIbTATOB;
OpraHU30BBIBATH YUEOHBIN IIPOLIECC C
UCIIOJIb30BAHUEM BO3MOKHOCTEH
00pa30BaTeNIbHON cpebl AJis Pa3BUTHUS
UHTEpeca K IpeIMETY B paMKaxX ypOYHOH U
BHEYPOUYHOU IEATEIBHOCTH.

Braners: HaBBIKAMU OpraHU3aIMN |
MIPOBE/ICHUS 3aHATHI C UCIIOJIB30BAaHUEM
BO3MOXKHOCTEH 00pa30BaTEILHON CPEIb IS
JOCTI>KEHUS] 00pa30BaTEIbHBIX PE3YIIbTATOB
U obecrieyeHus KauecTBa yueOHo-
BOCIIUTATEILHOTO TPOIIECCa CPEICTBAMH
MaTEeMaTHKH.




2 COAEP KAHME JUCHUIIJINHBI
IlepBblii cemecTp
Tema 1. BekTopHasi anredpa
Bekrop. Onepauuu Hajg BekTopaMu. JIMHEiHas 3aBUCUMOCTh BEKTOpOB. KoopauHaThl BEKTOpa
OTHOCUTEJIBHO JaHHOTO Oa3uca. CKalsipHOE MpOU3BeIeHNEe BEKTOPOB U €ro CBOWCTBA. BexTopHOe n
CMEIIAHHOE IIPOM3BEACHMUS BEKTOPOB BEKTOpHOE M CMEIIaHHOE IPOM3BEIEHUS BEKTOPOB, HX
IPUJIOKEHUS K PEIICHUIO 3a/1a4.
Tema 2. AHaTUTHYECKAsl TeOMeTPHs HA MJIOCKOCTH

AddunHas cuctemMa KOOpAMHAT Ha IIIOCKOCTH. IIpsiMoyronbHas 1ekapToBa cucTeMa KOOpAWHAT Ha
IUIOCKOCTH. JleleHue OTpe3ka B JaHHOM OTHOLICHMM. PaccrosiHme Mexny AByMs TOYKaMHU.
[Tonspusie koopauHathl. [lpsmas munus. Paznumunbie ciocoObl ee 3aganus. PaccTosHue OT TOYKH 10
IPSIMOK. YTOJI MEXY ABYMS IPSMbIMU. B3aMHOE pacnosio;KeHue IBYyX MPSMBIX.
OTnUYUTENbHBIE CBOMCTBA KOHMYECKUX CEUEHUI. YpaBHEHHS KOHMYECKHX CEYEHMH B IOJISIPHBIX
KOOpAMHATaX. Y paBHEHUS KOHUYECKUX CCYCHUN B IPSIMOYTOJIBHOM AEKapTOBOM CHCTEME KOOPAMHAT.
HccnenoBaHue CBOMCTB KOHMYECKMX CE€UeHUM (aquunc, runepobona, mnapaborna). Onrtuueckue
CBOWCTBAa KOHMYECKMX cedeHuil. KacarenbHas K KOHMYECKOMY CEUEHHUIO (3JUIMIIC, rumnepbona,
napabomna). Jlmamerpbl KOHWYECKOTO cedeHus. KpuBble BTOporo mopsiaka (oOmas Teopws).
[TpuBenenue ob1ero ypaBHEHUs! KPUBOI BTOPOTO MOPAKA K KAHOHUUECKOMY BHTY.

Bropoii cemecTp

Tema 1. AHaiuTH4YeCKasi TeOMeTpPHsi B IPOCTPAHCTBE
AddunHas cucrema KOOpAWHAT B MPOCTpaHCTBe. [IpsmMoyronpHas AeKkapToBa cUCTEMa KOOpPIMHAT B
IIPOCTpaHCTBE. JleleHue oTpe3ka B JAaHHOM OTHOLIECHUHU. PaccrosiHue Mexay IByMs TOUYKAMHU.
AnreOpanyeckasi IOBEpXHOCTh M €€ TOPSAJIOoK. PaccTosiHiEe OT TOYKHU O INIOCKOCTH. YTOI MEXIY
JIBYMsl IUIOCKOCTSAMHU. B3aumHoe pacrnosoxeHue AByX IIOCKOcTed. Pasnuunble crocoObl 3amaHus
OpsIMOM B TNPOCTPAHCTBE. YTOJN MEXAYy IBYMS MNPSAMbIMH (IpsIMOM M IUIOCKOCTHIO). B3aummuoe
PacroIokKeHUE NPSAMON U IIIOCKOCTH.
OJIMICOUA, OJHOINOJIOCTHBI THIEpOOJIOU], ABYIOJIOCTHBIA TUOEPOOSOU, AIUIMITHUYECKUNA
napabosnouns, runepOonuueckuil mnapabonoua. IlpsimonuHeiiHble oOpasyromue HOBEpXHOCTEH
BTOpOro nopsiaka. Kinaccudpukamms anredpandecKux MOBEPXHOCTEH BTOPOTO MOPSIKA
Tema 2. I'eomeTpuyeckue npeodpa3oBaHus

OtoOpakeHuss W mpeoOpa3oBaHus MHOxecTB. [IpousBeneHue (komMmo3uius) MnpeoOpa3oBaHUM,
rpynna npeodpazoBaHuid. JIBM)KEHHS IJIOCKOCTU: MapajulelbHBI MEpeHoc, BpallleHHe, oceBast
CUMMETpHS, CKOJIb3AIIasi CUMMETpUs, X cBoiicTBa. CBoiicTBa IBHXKEeHUI oOmiero Buaa. OCHOBHAs
TeopeMa JIBUKEHUH IMIOCKOCTH. ['eomeTpuuecku paBHble (PUIYpBl U UX CBOWCTBA. AHAJIUTHYECKOE
BBIPAXKEHHUE [IBM)KEHUW IUIOCKOCTH. ['pymnma JBHKEHUM IUIOCKOCTH M €€ MOoArpymnmsl. ['pymnma
cUMMeTpuil reoMerpuyeckoi ¢urypsl. Knaccudukanus nBHXKEHHH MJIOCKOCTH TEPBOrO poja.
Teopema Hlans. Knaccuduxamnus aBuKeHUH MIOCKOCTH BTOPOTo poja. ['oMOoTeTHs U ee CBOMCTBA.
[Tono6us mtockocTH, cBoiicTBa nopodus. Knaccudukanus nogobuit mnockoctu. ['pynmna nogoduit u
ee moarpynbl. [Togo6ubie purypsl. Addunnbie npeodpazoBanus mIockocTu. CoiicTBa adHUHHBIX
npeoOpa3oBanuil miuockoctd. OcHOBHast Teopema 00 ad@UHHBIX NpeoOpazoBaHMIX IJIOCKOCTH.
AHanuTthueckoe BblpakeHHe ap(UHHBIX Ipeodpa3zoBaHuil miiockoctu. llepcnexTuBHO-ad(rHHBIE
npeoOpa3oBaHus IUIOCKOCTH: CBOWCTBA, BUBL. ['pymnma ad(puHHBIX Mpeodpa3oBaHMil MIIOCKOCTH U €€
noaArpynmnsl.  MHBepcus  IJIOCKOCTM  OTHOCUTENBHO  OKpyKHOCTH. (CBoMcTBa  MHBEPCHM.
AHaJIUTHYECKOE BBIPA)KEHUE NHBEPCUM IIIOCKOCTH. [IoHATHSA 0 IBMKEHUAX IpocTpaHcTBa. CBoOMCTBa
JBWKEHUM  mpocTpaHcTBa. Ilpumepsr  aBwkenuin  mpoctpaHctBa. [lpunokeHune  teopum
reOMEeTPUUECKUX MTPeoOpa3oBaHuil IIIOCKOCTH K PELICHUIO 3a/1a4 AJIEMEHTapHON TeOMETpUU

Tpernii cemecTp

Tema 1. 'eomeTpu4ecKue MOCTPOCHHUS HA MJIOCKOCTH

AKCHOMBI TIOCTPOEHUSI LUPKYyJIeM U JuHeKkoil. OcHOBHBIE mocTpoeHus. Cxema perieHus 3ajad Ha
noctpoeHre. KOHCTpyKTHBHbBIE MHOXECTBA/TEOMETPUUECKHE MecTa ToOUeK. MeToa KOHCTPYKTHBHBIX
MHO)ecTB (Meron ['MT, meron mepecedeHuit) mpu penieHUH 3aqad Ha nocTtpoeHue. Ilpumenenue
CBOWCTB JIBIDKEHUH K PELICHUIO 3a/1a4 Ha rocTpoeHue. [IpumMenenne cBONCTB TOMOTETUH U MTOJI00MS
K pElIeHHI0 33/ay Ha MocTpoeHue. AnreOpanueckuid MeTOJl pelleHus 3aJad Ha IOCTPOECHHE.
[TpuMeHeHre CBOMCTB MHBEPCUU K PEIICHUIO 3a/1a4 Ha ocTpoeHue. Kpurepuii pa3peminMocTy 3a1a4y
Ha TOCTPOEHUE ULHUPKYJEeM M JMHEWKOW. 3aJaud Ha TMOCTPOCHHS, HEpA3pEUIUMbIe IUPKYJIEM H
JIMHENKOM.



Tema 2. MeToasl n300pa:keHui
[TapannenbHOE MPOEKTUPOBAHUE U €r0 CBOMCTBA. [oHATHE O LIEHTPATIBHOM MPOEKTUPOBAHUH.
N300pakeHne miockux Guryp npu napaieabHOM IpoeKTupoBanuu. M3o0pakenue
MHOTOT'PAaHHUKOB TIPH MapajuieIbHOM npoekTupoBaHuu. Teopema Ilonbke-IlIBapma. M3o0paxkenue
KPYIJIBIX T€J NIPU NapajuieIbHOM IIPOEKTHPOBAHUU. AKCOHOMETpHUS U ee cBoicTBa. [TonHblie n
HETOJIHbIE N300pakeHus. Perienne no3uMoHHbIX 33a1a4 Ha MOJIHBIX U300paxkeHusx. [lonsaTue o
Merone Monxa.
YeTBepThlil ceMecTp
Tema 1. OcHOBaHUsI reOMeTPHHU H 3JIeMeHThI reomeTpuu JlodauyeBckoro
[Tonatne 00 akcuoMaTHuecKOM MeToze. TpeOoBaHMs, HPEAbABIAEMBbIE K CHCTEME aKCHOM.
HenporuBopeunBOoCTh CUCTEMBI aKCHMOM Ha IpuMepe axkcuomartuku Bennsa. I[loanora wu
HE3aBUCHMOCTh CHUCTEMBl aKCMOM Ha IpuMmepe akcuomatuku Beins. Cuctema akcuom ['mnsbepra u
cieacTBuss U3 akcuoM. llocTpoeHne €BKIMIOBOM TIE€OMETpUM Ha OCHOBE akcuoMm Beins.
HemnporuBopeunBocts akcuomatuiku [wmnpbepra. Ilareiii  moctynar EBkimpma w akcuoma
napaensHoctu Ilneiidpepa. Cymma yrioB TpeyroiabHUKOB U MSATHIM moctynat EBknuaa. [lepBas u
BTOpas TeopeMbl Jlexannpa. IlpemiokeHus, OSKBHBAJICHTHBIE AKCHOME MapajlICIbHOCTH
(cymiecTBOBaHUE TPEYrOJbHUKA, CyMMa YIJIOB KOTOPOIO paBHA JIBYM IPSIMbIM; CYIIECTBOBaHUE
YeThIPEXyrojbHUKA, CyMMa YIJIOB KOTOPOrO paBHA YETHIPEM INPSAMBIM; CYLIECTBOBAaHUE MOIOOHBIX,
HO HEpaBHBIX TPEYrOJbHUKOB; KOJUIMHEAPHOCTb TPEX TOYEK, PABHOYIAJIEHHBIX OT HPSIMOM;
BO3MOXHOCTh OIMCAaTh OKPYXHOCTb BOKPYI' JIIOOOrO TpEYroibHUKA; IepecedyeHue Jrdoro
NEPIEHIUKYJIApa K CTOPOHE OCTPOro yria CO BTOPOH CTOPOHOH). AKcHOMa NapauieIbHOCTU
Jlo6aueBckoro. Cymma yrjioB TpeyrojibHUKa M 4YeThIpeXyrojbHHKa Ha IUIOCKOCTH JloGaueBcKoro.
[Tpu3Hakyu paBeHCTBA TPEYrOJbHUKOB Ha IJIOCKOCTH JloOaueBckoro. IlapamnenbHble npsiMble 110
Jlo6aueBckoMy. Ilpusnak mnapamiensHocTd. CylllecTBOBaHME MapajUIeIbHBIX MPSAMBIX 10
JloGaueBckoMmy. YroJI MapaielbHOCTH W ero cBoiictBa. Dynkius JlobGadeBckoro. ColicTBa
YeThIPEXyroJbHUKOB Ha IuIockocTH JlobaueBckoro. CBoiicTBa MapajiebHbIX MPSAMBIX Ha IIIOCKOCTH
JloGaueBckoro. Pacxoamsmmecs mnpsiMple Ha IIOCKOCTH JloOaueBCKOro: MpH3HAK M CBOMCTBA.
OKpyXHOCTb, SKBHJIMCTaHTA W OpPULMUKJI Ha IUIOCKOCTH JloOayeBCcKOro M HX CBOMCTBa.
WNurtepnperamnus miockoctu JlodaueBckoro (monmens Kemnmu-KneitHa Ha €BKIMAOBOW TUIOCKOCTH,
mozens [lyankape Ha moayruiockocTd u Jap.). HempoTtuBopeuuBocThs miianumerpun JlobaueBckoro.
HezaBucumocts akcuomsl napauienbHoctu Ilneiidepa ot octanbHbix akcuom ['munbOepra. [loHsTHS
JUIMHBl OTpe3Ka, IUIOMAAM MHOTOYIOJIbHUKa M o0bemMa MHororpanHuka. OO030p aKcHOMAaTuK
IUTAHUMETPHUU U CTEPEOMETPUH, PECTABIEHHBIX B IIKOJIbHBIX Y4EOHUKAX.

Conep:xanue padoT Mo JUCHUNINHE

Tabnuya 2
Bunet v hopmer paboThl, yac
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IlepBrIii cemecTp
VK-1, TIK-
Tema 1. BekTopHas anrebpa 2 2(2) 48 52 1, TIK-3
Tema 2. AHaTUTHYECKAs TEOMETPHS HA YK-1, TIIK-
INIOCKOCTH 2 4 50 56 1, IIK-3




Bropoii cemecTp

Tema 1. AHaTUTHYIECKAS TEOMETPHS B YK-1, IIK-
TIPOCTPAHCTBE 2 4(2) 40 46 1, TIK-3
YK-1, I1K-
Tewma 2. ['eomeTpruyeckue npeodpa3oBaHus 2 2 47 51 1, [IK-3
YK-1, IIK-
[MonroToBka K 3K3aMeHy 2 9 11 1, TK-3
Tperuii cemecTp
Tema 1. ['eomeTpuueckue NOCTpOCHUS Ha YK-1, TIK-
ITIOCKOCTH 2 2 60 64 1, ITIK-3
YK-1, IIK-
Tema 2. MeTopI H300paskeHMi 2 4(2) 70 76 1, TIK-3
YK-1, IIK-
IlonroroBka Kk 3a4eTy 4 4 1, 11K-3
YeTBepThlil cEMeECTP
Tewma 1. OcHOBaHMSI TEOMETPUH U SIIEMEHTHI YK-1, I1K-
reoMeTpun JIo0aueBCKOro 32 32 1, I[IK-3
YK-1, I1K-
IToaroToBka K 3a4eTy ¢ OIECHKOM 4 4 1, ITIK-3
WTOro0 1Mo TUCHUTUINHE 12 18(6) | 2 364 396

* B ciydae mpoBeneHUS KOHTAKTHOW WIJIM CaMOCTOSITENIbHOW paboThl B (OpME MPaKTHYECKOU
HOJrOTOBKH, Yachl Ha MPAKTHUUYECKYIO MOJITOTOBKY YKa3bIBAIOTCS B CKOOKaX.



3 METOANYECKHE YKA3AHUSA IS OBYYAKOLIIUXCS ITO OCBOEHUIO
JAUCHUIIJINHBI
I[JISI YCHICUIHOTO OCBOCHUA OUCHHUIUIMHBI CJICAYCT O3HAKOMUTHCA C COACPKAaHHUECM PAa3aCiioB U TEM I10
TUCHUTUTHHE (CM. T. 2), CIIeJOBaTh TEXHOJOTHYECKOW KapTe MPH BBHIOJHCHUU CaMOCTOSITEIBHOM
paboTel (Tabs. 3), UCHONB30BaTh PEKOMEHJOBAaHHBIC pecypchl (M. 4) W BBINOIHATH TPeOOBaHUS
BHYTPCHHUX CTaHJIAPTOB YHUBEPCHTETA.



4 YYEBHO-METOJNYECKOE OBECIIEYEHUME JJUCHUIIJIMHBI

4.1 OcHoBHasi yyeOHasi IUTEepaTypa
1. baspun, W. . Beicmas Marematuka : yaeOHUK 17151 BY30B : pekoMeHoBano YMO By30B PO / U.
U. baBpuH. — Mocksa : Akanemus : Beicias mkona, 2000. — 616 c.
2. 'eometpus : B 2 T. : yueObHOe nocoOue AJis By30B 10 CHEUAIBbHOCTH «Marematuka,
Hanpasienuto «llexaroruueckoe odpazoBanue» (nmpoduip «Maremarukay) : pekoMeHaoBano Y MO
By30B P®. T. 1 /[B. ®. Kupuuenko, H. 1. I'ycera, H. C. Jlenncosa u ap.]. - MockBa : Akaaemus,
2012. — 400 c. - (Bricmiee nmpodeccuonansHoe oopazoBanue. [lemarornueckoe oOpa3oBaHue)
(bakanaBpuar). — bubnuorp.: c. 395.
3. 'eomeTpus : B 2 T. : ydeOHOE TOCOOHE I BY30B IO CIIEIHATLHOCTH «MaremaTukay,
Hanpasinenuto «llenarornueckoe o6pasoanue» (npoduib «MaremaTuka) : pekomenaoaso YMO
By30B P®. T. 2/ [H. U. I'yceBa, H. C. Jlenucona, JI. A. UraaroukuHa u ap.]. - MockBa : Akagemusl,
2013. — 448 c. - (Beicmiee nmpodeccuonaibHoe oOpazoanue. [lemarornueckoe oopa3oBaHue)
(bakanaBpuar). - bubmumorp.: c. 442.

4.2 lomosiHUTEJIbHAS YUeOHAS JIUTEPATypa
4. Aranacsu JI. C. T'eomerpust : B 2 4. : yueOHOEe mocoOue Juid mea. BY30B : JOMylIeHo M-Bom
oOpazoBanus u Hayku PO. Y. 1 /JI. C. AranacsH, B. T. ba3buies. — 2-e u3f., crep. - Mocksa:
KnoPyc, 2011. —400 c.
5. Aranacsn JI. C. I'eometpus : B 2 4. : yueOHOe mocoOue Ais meA. BY30B : JomyiieHo M-BoM
obpazoBanus u Hayku P®. U. 2 / JI. C. AranacsH, B. T. ba3sies. — 2-e u3j., crep. - Mocksa :
KnoPyc, 2011. —424 c.
6. XKadspos, A. XK. ['eomerpust : B 2 4. : ydyeOHOE MOCOOHME ISl BY30B IO CHEIHATBHOCTSIM TIEI.
oOpa3zoBanus : nonymeno YMO By3os P®. Y. 1/ A. XK. XKadspos. - 2-e uza., anant. - HoBocubupck
: U3n-Bo Cubupckoro yn-ta, 2002. - 271 c.
7. Kadspos, A. XK. 'eomerpus : B 2 4. : yueOHOEe mocoOHe AJi BY30B IO CHEHUATBHOCTSM e,
oOpaszoBanus : gonymeHo YMO Byso PO. U. 2 / A. XK. XKadspos. - 2-e u3n. - HoBocubupck :
Uzneo Cubupckoro yH-ta, 2003. — 267 c.
8. IlpuBanos, M. . Ananutndeckas reomerpus: yueOHUK st By3oB / M.HW.IIpuBanos. - 34 u3n.,
crepeotu. - Cankt-IlerepOypr: Jlans, 2004. - 304 c.
9. Knerenuk, /1. B.COopHUK 33/1a4y 110 aHATTMTUYECKON I€OMETPUH : yueOHOe ocoOue JUisl BTY30B /
. B. Knerenuk ; non pen. H. B. Edumosa. - 17-e uzna., crep. - Cankt-IlerepOypr: [Ipodeccus, 2009.
—200 c.

4.3 Pecypchbl OTKPBITOIO 10CTyIIA
10. EauHoe okHO A0CTyIa K oOpa3oBarenbHbIM pecypcam. URL: http://window.edu.ru/

4.4 TexHosorn4yeckas KapTa caMoOCTOSTeIbHOI pa0oThI CTyAeHTa

Tabnuya 3

Tembl AUCIUTITUHBI [Tepeuenp yueOHO-METOINYECKOTO
obecrnieueHus
(HOMep ucTouHMKa U3 T.11. 4.1-4.3)

3aZ[aHI/I}I JIJISI CAMOCTOSITEIbHOM pa6OTBI

IlepBblii cemMecTp

Tema 1. BekTopHas ajreépa |1, 2,3,4,6,8

CoCTaBUTh CIIHCOK OCHOBHEIX OHpe,Z[CJ'ICHI/Iﬁ 10 TEMC.

IloAroToBUTECS K KOJNIOKBUYMY.

1. HanmpaBnieHHBIH 0Tpe30K, ero anuHa. OIMHAKOBO (IIPOTHUBOMOJIO0KHO) HapaBIeHHbIE
OTPE3KHU.

2. [TonsTe BekTOpa, ero jnHa. KomimHeapHbie, paBHbIE BEKTOPBI.
. IIpu3Hak paBeHCTBa BEKTOPOB.

. Teopema 00 OTKJIaIbIBaHUU BEKTOPA OT TOUKH.

. Ciio’xeHune BEKTOPOB U €0 CBOMCTBA.

. PazHOCTB BEKTOPOB.

. YMHOXEHHUE BEKTOpa Ha YKUCJIO U €70 CBOMCTBA.

. IIpu3HaK KOJUIMHEAPHOCTH BEKTOPOB.

. KomnuianapHsie BekTopsbl. [Ipu3Hak KoMIIJIaHapHOCTH BEKTOPOB.
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10. IToHsiITHE BEKTOPHOT'O MPOCTPAHCTBA.

11. JInunelinas 3aBUCHMOCTb BEKTOPOB U €€ CBOMCTBA.

12. ba3zuc BeKTOpHOro MpoCTpaHCTBA. Pa3MepHOCTD.

13. Teopema 0 pa3iioKeHUH JH0O0r0 BEKTOPa MPOCTPAHCTBA 10 TPEM HEKOMILIAHAPHBIM
BEKTOPAM.

14. KoopanHaThl BEKTOpa U X CBOWCTBA.

15.0pToHOpMUPOBaHHBIN Oa3HC.

16. CxanspHOe MpOU3BECHIE BEKTOPOB M €0 CBOMCTBA.

17. Yron mexay BekTopamu. [Ipu3Hak nepneHauKyIspHOCTH BEKTOPOB
18.BekTopHoe Mpou3BeeHNE BEKTOPOB U €0 CBOMCTBA.

19. CmemanHoe Mpou3BeICHUE BEKTOPOB U €r0 CBOWCTBA.

20. [IpumeHeHre BEKTOPHOTO MTPOU3BEACHUS BEKTOPOB JJISl PEIICHUS 33/1a4.
21. IlpumeneHue cMeaHHOTO NMPOU3BEACHUS BEKTOPOB ISl PEIICHU 3a/1a4

Tema 2. AHAIMTHYECKAS] T€OMETPHS HA MJIOCKOCTH |1, 2,3,4,6,8,9

IToAroTOBUTECS K KOJUIOKBUYMY.

1. Apdunnas cucrema KOOpJAMHAT Ha IUIOCKOCTH. 3a/1auH, perraeMbie B appUHHON cucteme
KOOp/MHAT.

2. [TonsiTre KOOpIUHAT TOYKH (3amada 1).

3. HaxoxaeHne KoopMHAT BEKTOpa yepe3 KOOPAUHAThI €ro KOHIIOB (3a1a4a 2).

4. HaxoxaeHue KOOpaAuHAT TOUKH, JESAIIeH OTPE30K B JAaHHOM OTHOIIEHUU (3a1a4a 3).

5. ®opmyibl npeoOpa3oBaHUs KOOPAUHAT IPU Mepexo/ie OT oAHoH aduHHON cuCTeMBI
koopauHat (ITJICK) k npyroii.

6. HampaBmsromiuii BEKTOpP MPSMOH.

7. KaHoHn4€ecKoe ypaBHEHHUE MPSAMOIL.

8. YpaBHeHUe NpsAMOIi yepe3 /1B TOUKH.

9. YpaBHEeHHE TIPSIMOI B OTpPE3KaXx.

10. [Tapamerpuueckoe 3ajaHue TPSIMOM.

11. OGuiee ypaBHEHHE NPSIMOM U €0 UCCIIEI0BAHUE.

12. YpaBHeHHE MOTYIUIOCKOCTU. Y paBHEHUE MPSAMON Yepe3 TOUKY C 3aJaHHBIM HOPMaJIbHbIM
BEKTOPOM.

13. HopmanbsHoe ypaBHeHuUe npsiMoit (ciayydaid 1).

14. TlpuBeaenue oOIIETO ypaBHEHUS IPSIMOM K HOpMaJIbHOMY BHY (Cltydaii 2).

15. PaccTostHME OT TOUYKH 10 MPSIMOM HA MJIOCKOCTH.

16. PaccrosiHre MeX Ty TapaIeIbHBIMU TPSMBIMU Ha TUIOCKOCTH.

17. YpaBHeHue npsMoil ¢ yriioBbIM K03 HULIUEHTOM.

18.B3anmMHOe pacronioskeHue MpsIMBIX Ha IJI0CKOCcTH B adpduHHOM cucteme koopauHar u B [1JICK.
19. VcnoBue nepneHAnKyISpHOCTH NPSIMbIX B appuHHOM cucteme koopaunar u B [1JICK.
20. Yron mexay npsMbIMH B a(pUHHOIN cHCTeMe KOOPIAWHAT.

21. Yron mexay npsmeiMu B ITJICK.

22 Konnveckoe ceueHne. OCHOBHOE CBOMCTBO KOHUYECKUX CEYCHUH.

23.0Kpy>KHOCTb. DJUIUIIC, €TO CBONCTBA.

24 T'unepboia, ee CBOWCTBA.

25.ITapaGona, ee CBOMCTBA.

26.YpaBHEHNE KOHUYECKOTO CEYCHHUS B TIOJSIPHBIX KOOPAMHATAX.

27.KacarenbHasi K KpUBBIM BTOPOTO MOPSIKA.

28.J/lnameTphl K KPUBBIM BTOPOTO MOPSIIKA.

29. O61ee ypaBHEHUE KPUBOM BTOPOTO MOPSAKA.

30. Kimaccuukanus KpuBBIX BTOPOTO TOPSIIKA.

31. [IpuBeneHue o0IIET0 ypaBHEHUsI KPUBOM BTOPOTO MOPSIKAa K KAHOHUYECKOMY BHU]LY.
32. I[locTpoeHne ToYeK IuInIica, THIepOoITbl, TapaboIIbl MOCPEICTBOM IUPKYIIS U IHHEHKH

Bropoii cemecTp

Tema 1. AHAJIMTHYECKASI TEOMETPHS B IPOCTPAHCTBE |1, 2,3,4,6,8,9

[ToaroroBka K KOJUIOKBUYMY

1.YpaBHEHHE IIIOCKOCTU YE€PE3 TOUKY C 33JaHHBIM HANPABJISIOLUIUM ITOAIPOCTPAHCTBOM.
2.YpaBHEHUE TJIOCKOCTH Y€PE3 IBE TOUKHU MAPAIIIETBLHO BEKTOPY.

3.YpaBHeHHE MIOCKOCTU Yepe3 TPU TOUKHU.




4 .ITapaMeTpHUueCcKOE 3aJaHUE TIIIOCKOCTH.

5.YpaBHEHUE IUNIOCKOCTU B OTPE3KAX.

6.0011ee ypaBHEHHE TUIOCKOCTH.

7.UccnenoBanue o0IIero ypaBHEHUS MIIOCKOCTH.

8.B3anmHoe pacrosiokeHue JByX INIOCKOCTEH. Y CIOBUS NapauIebHOCTU U NEPIIEHINKYISPHOCTH
IIJIOCKOCTEM.

9.Yroa Mexy III0CKOCTSIMU.

10. HopmaiibHOE ypaBHEHHE IIJIOCKOCTU. PaccTosiHuE OT TOUKHU 10 IUIOCKOCTU. PaccTosHue Mexny
napayuiebHBIMU IJIOCKOCTSAMHU.

11. KaHnonuueckoe ypaBHEHHUE NPSIMON B MPOCTPAHCTBE.

12. ITapameTpuueckoe 3alaHke MPSMON B MPOCTPAHCTBE.

13. YpaBHeHue npsiMoii uepes JBe TOUKH.

14. O6mue ypaBHEeHUs PSAMOI B ipocTpaHcTBe. [IpuBeneHne o0mux ypaBHEHHH K
KaHOHUYECKOMY BH]TY.

15. B3aumHoe pacnosoxeHue IByX MPsMbIX B IpocTpaHcTBe. [lapannenbHOCTs U
MEPICHIUKYIISIPHOCTD MPSMBIX B TIPOCTPAHCTBE.

16. Yron mexay npsIMbIMU B TPOCTPAHCTBE. YTOJ MEXAY MPSIMOM U IITOCKOCTHIO.

17. IlapaynenbHOCTb U NEPHEHAUKYISIPHOCTD MPSAMON U IIIOCKOCTH.

18. HaxosxaeHue paccTOSHUS MEX/Ty CKPEUIMBAIOLITUMUCS MPSIMBIMH.

19. IlonsipHas cucremMa KoopaAuHaT B npoctpaHcTBe. Chepruyeckue U HUINHIPUIECKHE
KOOpJIUHATHI TOYKU B IPOCTPAHCTBE.

20. [ToBepXHOCTH BpaIeHHsI.

21. [lunmuaapuyeckas TOBEPXHOCTD.

22. KoHnueckre MOBEPXHOCTH BTOPOTO MOPSIIKA.

23. DIJIAIICOMI, €r0 CBOMCTBA.

24. OTHOTIOJIOCTHBIM TUTIEPOOIION]T 1 €TO CBOMCTBA.

25. JIBynonoCTHBIN runepOoIon, ero CBOMCTRa.

26. DmunTHYeCKui mapaboIon 1, ero CBOMCTBA.

27. 'mnepOonnueckuii mapaboJIon1, ero CBOMCTRBA.

28. [psimonuHeitHbIe 00pa3yroNIue MOBEPXHOCTEH BTOPOTO MOPSIKA

Pazpaborate MeHTanpHyI0 KapTy 1o teme «Knaccuduxaius anreOpandeckux MOBEpXHOCTEH
BTOPOTO MOPSIKAY.

Tema 2. l'eoMeTpUYECKHE PEOOPA3OBAHMS |1, 2,3,4,6,8,9

IlonroroBka K KOJUIOKBUYMY

1. OrobOpaxenuss u npeoOpa3oBaHusi MHOXeCTB. [Ipou3BeneHue (KOMMO3UIMs) MpeoOpa3oBaHUM,
rpyIia npeoodpazoBaHUM.

2. JIBmKeHUsl TIOCKOCTH: TapaUIeNbHBIA TEPeHOC, BpallleHHe, OCeBas CHMMETPHs, CKOJIb3SIIas
CUMMETpHS, UX CBOICTBA.

3. CroiicTBa IBMKEHUN OOIIETO BHUIA.

4. OcHOBHasl TeopeMa JABMXKEHUH MI0CKOCTH.

5. 'eomeTpuuecku paBHble (PUTYpBI U X CBOWCTBA.

6. AHaIMTHYECKOE BBIPAXKEHHWE JBWKEHMH IUIOCKOCTH. ['pynma JBM)KEHHH IIJIOCKOCTH M ee
noArpynmsl. I'pymna cuMmmeTpuii reoMeTpuyeckoit purypsi.

7. Knaccuduxanus qBrkeHUH miockocty nepsoro poaa. Teopema Ilass.

8. Kimaccudukanmst qBIKEHUH MIOCKOCTH BTOPOTO PO,

9. 'omoTeTus u ee CBOMCTBA.

10. IMomoOmst TUTOCKOCTH, CcBO¥McTBa momodms. Kitaccupukamms monoOuit 1utockoctu. ['pymma
noo0uit u ee noarpymnsl. I[logo6HbIE GUTYpHI.

11. Addunnbie npeobpazoBanus miaockoctu. CBoiicTBa ahpPpUHHBIX MPeoOPa30BaAHUN MIIIOCKOCTH

12. OcHoBHast Teopema 00 apPUHHBIX TPe0OPa30BaHUAX IIIOCKOCTH.

13. AnanutHueckoe BeIpakeHHe adUHHBIX TPeoOpa3oBaHUH MIIOCKOCTH.

14. TlepcnexkTuBHO-appuHHBIE TPe0oOpa30BaHUs MJIOCKOCTU: CBOWCTBA, BUIBI.

15. I'pynna adpuHHBIX TpeoOpa30BaHU IIIOCKOCTH U €€ TOATPYIIIbI.

16. MuBepcust TUIOCKOCTH OTHOCHTEIBHO OKPY)KHOCTH. CBOWCTBAa HWHBEPCHH. AHAJIMTHYECKOE
BBIPQ)KEHUE UHBEPCUU TNIOCKOCTH.

17. Ilonsatuss o nBWKeHUsAX npocTpaHcTBa. CBolicTBa JBWKEHUI mpocTpaHcTBa. [lpumepsl




JIB>KEHUU MTPOCTPAHCTBA.
18. [lpunoxkeHHe TEOpUH TEOMETPUYECKHX TMpeoOpa3oBaHUil IUIOCKOCTH K PEHICHUIO 3aaad
AJIEMEHTApPHON T€OMETPHH.

IMoaroTroBKa K 3K3aMeHy |1, 2,3,4,6,8,9

Tpertnii cemecTp

Tema 1. T'eomeTpruecKHe MOCTPOEHHS HA MJIOCKOCTH |1, 2,3,4,6,8,9

IToaroroBka K KOJUIOKBUYMY

1. AkcroMblI IOCTPOEHUS LUPKYJIEeM U JInHekoi. OcHOBHbIE MOcTpoeHus. Cxema perieHus 3aaad Ha
IIOCTPOCHHE

2. KOoHCTpyKTHBHbBIE MHOKECTBA/T€OMETPUYECKHE MECTA TOYEK

3. MeTtoa KOHCTpYKTUBHBIX MHOXKeCTB (Meton I'MT, mMeTon nmepeceueHmii) npu pelIeHUH 3a1ad Ha
IIOCTPOCHHE.

. IIppumeHeHne CBOMCTB IBMKEHHUM K PEIIECHUIO 331a4 Ha IIOCTPOEHUE.

. IlpumeHeHune cBOMCTB rOMOTETHH U IIOJJO0MSI K PELLICHUIO 3a/1a4 Ha IOCTPOEHHE.

. AnreOpandeckuil MeTO/1 pelIeHus 3a7a4 Ha TOCTPOCHHE.

. IIpuMeHeHne CBOMCTB HHBEPCUM K PELICHUIO 3a1a4 Ha IIOCTPOCHHUE.

. Kpurepuit paspemmmmocty 3a1a4 Ha IOCTPOEHUE HUPKYJIEM U JIMHEUKOM.

. 3aJjauy Ha IOCTPOEHUs, HEPa3pEIIMMbIE IMPKYJIEM U JTMHEUKOH.
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Pa3paborate mian npoekra no npoduito o0ydeHusl.

Tema 2. MeToanl H300pakeHuit |1, 2,3,4,6,8,9

[ToaroroBka K KOJJIOKBUYMY

1. ITapannenpbHOE MPOSKTUPOBAHUE U €T0 CBOMCTBA. [IoHATHE O IICHTPaIbHOM IMPOSKTHPOBAHUH.

2. N300pakeHne I0CKUX GUTYP MPH MAPAILICITBHOM IPOSKTHPOBAHHH.

3. M3o0pakeHre MHOTOTPAaHHUKOB TMpU TapajjieIbHOM MNpoekTupoBaHuu. Teopema Ilonbke-
[IBapua.

4. N3o0paxeHne Kpyriblx Tel Mpy NapauieIbHOM MPOSKTUPOBAHHH.

5. AKCOHOMETpUSI U €€ CBOMCTBA.

6. [TonHBIC U HETTOJIHBIC U300PAKCHHUS.

7. Pemenre Mo3UIMOHHBIX 33/1a4 HA TTOJIHBIX H300paKEHUSX.

8. ITongrue o MeToae Momxa.

IlogroroBka k 3auety |1, 2,3,4,6,8,9

YerBepThlii cemMecTp

Tema 1. OcHoBanusi reomerpuu u dJjementsi|l, 2, 3,4, 6, 8,9
reomerpuu JlobaueBcKoOro

[ToaroroBka K KOJUIOKBUYMY

1. ITonsiTue 00 akCMOMATHYECKOM MeToje. TpeOoBaHMS, MPEAbSIBISEMbIE K CHCTEME aKCHOM.
HenpoTuBopeunBOCTh CUCTEMBI aKCHOM Ha TPUMEpPE aKCUOMaTUKH Beitns.

. [lomHOTa M HE3aBUCUMOCTH CUCTEMBI aKCHOM Ha MIPUMEPE aKCUOMATHKH Bens.

. Cucrema akcuom ['mnpbepra u crneACTBHS U3 aKCHOM.

. IlocTpoeHne eBKINI0BOM T€OMETPUN Ha OCHOBE aKCUoM Bens

. HenpoTtuBopeunBocTs akcnomatuku [ unbbepra.

. [Taterit moctynat EBknuaa u akcnoma napamiensHoctu [netidepa.

. CyMMa yriioB TpeyroJibHUKOB U IATHIN noctynatr EBknnaa.

. [lepBast u BTOpas reopemsol Jlexxanapa.

. llpemynoxennsi, SKBUBAJCHTHBIE aKCHOME MapaieIbHOCTH (CYIIECTBOBAHHE TPEYrOJIbHUKA,
CyMMa yTJIOB KOTOPOTO paBHA JIBYM MPSMBIM; CYIIIECTBOBAHUE UYETHIPEXYTrOJIbHUKA, CyMMa YTJIOB
KOTOPOTO paBHA YETHIPEM IMPSMBIM; CYIIECTBOBAHHE MOJOOHBIX, HO HEPAaBHBIX TPEYTOJHLHUKOB;
KOJUTMHEAPHOCTh TPEeX TOYEK, PaBHOYIAJICHHBIX OT MPSMOM; BO3MOXHOCTH OMHUCATh OKPYXHOCTh
BOKPYT JIF00O0OTO TPEYrojibHUKA; MepeceueHne IT00ro MeprneHauKyisipa K CTOPOHE OCTPOrO yria co
BTOPOM CTOPOHOM).

10. Axkcwoma  mapamienbHoctd  JloGaueBckoro. Cymma  yriaoB — TpeyrojibHUKa U
YEeTBIPEXYroJibHUKa Ha Tutockoctu JloGadeBckoro. Ilpu3Haku paBeHCTBA TPEYroJIbHUKOB Ha
miockocT JlIob6aueBckoro.

11.  Ilapamnensubie mpsmbie 1o JloGadeBckomy. I[lpm3nak mapamienbHocTd. CyliecTBOBaHUE
napajyieNIbHbIX MpsAMBIX 10 JloOaueBckoMy. YToi mapaielIbHOCTH M ero cBoiicTBa. DyHKUUSA
JloGaueBckoro.
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12. CaoiicTBa 4eTHIPEXYTOJBHUKOB Ha TII0CKOCTH JIo6aueBcKoro.

13. CgoiicTBa mapa/uIeNbHBIX MPSIMBIX Ha MockocTu JlobaueBckoro. Pacxopsimuecs mpsiMble Ha
I0cKOCTH JI0Oa4eBCKOTO: IPU3HAK U CBOMCTBA.

14. OxpyXHOCTb, SKBUIUCTAHTA M OPUIMKII Ha MJI0CKOCTH JI0Oa4eBCKOTO M UX CBOICTBA.

15. Unrepnperanus miockoctu Jlobauesckoro (Moaens Kemnu-Kielina Ha eBKIUI0BOM MJIOCKOCTH,
Mozens [lyaHkape Ha TONYIJIOCKOCTH | Jp.). HemporuBopeunBocTh miaHuMeTpuu JloGaueBcKoro.
HezaBucumocts akcrombl napaiensHoctu [lnetidepa ot ocranbHbIX akcuoMm [ minbsoepra.

16. TToHsATHS IIMHBI OTPE3KA, TUIOMIAIA MHOTOYTOJIbHIKA M 00heMa MHOTOTPaHHHKA.

17. O630p akCHOMATHK TUTAHUMETPHUH U CTEPEOMETPUH, ITPEACTABICHHBIX B IITIKOJIBHBIX YUeOHUKAX.
IToaroroBka K 3a4eTy € OLEHKOI 11,2,3,4,6,8,9




5 PECYPCBI, HEOBXOJUMBIE JIUIA OCYIHECTBJIEHUSA OBPA3OBATEJIBHOI'O
IMPOLECCA 1ITIO JUCIUITJIMHE

5.1 UudopmanmoHHbIe TEXHOJIOTHH
OO0pa3oBarenbHBI MPOIECC OCYIIESCTBISICTCS C MPUMEHEHHEM JIOKABHBIX M PACIPEICICHHBIX
WH()OPMAITMOHHBIX TEXHOJOTHUM (Ta0HIb 4, 5).

JlokajibHbIe HHPOPMAIIMOHHbIE TEXHOJIOTHH

Tabauya 4
Ilepeuens
JUIICH3HOHHOTO U
CBOOO/IHO
I'pynna nporpaMMHBIX | pacpOCTPaHIEMOTO PeKBH3HTLL
Aynuropus TIOITBEPIKIAIOIIETO
CpencTB POrPaMMHOTO
JOKyMEHTa
o0ecrieueHus, B TOM
YHCJIC OTEYECTBEHHOTO
MPOU3BOJICTBA
Ayn. Ne207
ObHCHBIE TPOrpaMMEL LibreOffice «[Tomernenne A https://ru.Iibre(_)ffice.org/abou
CaMOCTOSITEIILHOM t-us/license
paboThD»
Ayn. Ne207
OrnepaloHHbIe Manjaro Linux XFCE & | «llomemenue ans  |http://gostrf.com/normadata/l
CHCTEMBI KDE camocrosTenbHon | /4293798/ 4293798256.htm
paboThI»
e SageMath
[ ]
: Sl\j';iti’ma Ay Ne207
Hayunsie pacuetsi |o  PSPP «[Tomemenne ast - |http://gostrf.com/normadata/l
camocTosiTenbHOi | /4293798/ 4293798256.htm
* Cpena paboTh»
CTaTUCTUYECKUX
BbIUKCICHHUH R
Ayn. Ne207
I'paduyeckue GIMP «[Tomemenune as | https://www.gimp.org/about/
pPEeNaKTOpPhI CaMOCTOSITENIbHON COPYING
paboThD
Bpayzepsl Ayn. Ne207
(BeboOO3peBaTenn) Firefox «[Tomemenne A https://rusgpl.ru/
CaMOCTOSITEIILHOM
paboThI»
Pacnpenesiennbie HHPpOPMALMOHHBIE TEXHOJIOTHH
Tabnuya 5
['pynna HanmveHnoBanue

bubnuorexu u o6pa3oBareiabHbIE
pecypchl (B TOM YHCIIe IEPCOHATbHbIE
caiftel npenoaasareneit HI'TIY)

Onekrponnas 6ubnmorexa HITTY http://lib.nspu.ru

OnexrponHas 6ubnuoreka KO ®I'bOY BO «HITIV»
http://lib.kbnspu.ru/

Ilepconanbusle caiiTel npenogasateneil KO GI'6OY BO
«HI'TTY » http://prepod.nspu.ru

Cucrema 371ekTpoHHBIX opTdonuo crynentos HI'TIY
https://www.nspu.ru/portfolio/



http://gostrf.com/normadata/1
http://gostrf.com/normadata/1
http://www.gimp.org/about/
http://lib.nspu.ru/
http://lib.kbnspu.ru/
http://prepod.nspu.ru/
http://www.nspu.ru/portfolio/

5.2 MaTtepuajIbHO-TeXHHYECKOe o0ecnevyeHue TUCHUILINHBI

Tabauya 6

Howmep n HauMeHOBaHuE
(Ipu HATMYUK ) TOMEIICHUS
U1l OCYILLIECTBIICHUS
o0Opa3oBaTeIbHOM
JEATeIbHOCTU

[Iepeuenb OCHOBHOTO
000pynoBaHUs

AJipec MecTa OCyIIECTBICHUS
00pa3oBaTeNbHON IEATEITLHOCTH
(MecTOmoNI0KEHUE COTJIACHO
JIUIICH3UN )

Y4eOHast ayTuTOpUst 7Sl MPOBEACHUS YICOHBIX 3aHSATHH JIEKIIMOHHOTO THIIA

Jleknmonusiii 3a1 Ne 1

Komrmiekt yueOHo# Mebenun

632387, HoBocubupckas o011 T.
KyiiObiies, yn. MonoaexHas, 1omM 7

JlekunoHubIii 3ai1 Ne 2

KommekT yaebHoi Mebenu

632387, HoBocubupckas o01. .
Kyti6pimes, yin. MonoaexHas, 1oM 7

Boub110ii TIEKIIMOHHBINI 34

KommuiekT yueOHOI Mebemnu

632387, HoBocubupckas o011 T.
Kyii6pimes, yn. MonoaexHas, oM 7

Ayn. Ne209 «YuebHast
ayIUTOPHS JIEKIIMOHHOTO
THIIA 3aHITUN»

KomruiekT yueOHo# mebenu,
KommbrorepHoe o0opyaoBaHue:
KoMmmbiorep B KOMIUIEKTE (C
BBIX0JI0M B ceTh "nuTepHeT" n
OCTYIIOM K DJIEKTPOHHOMN
MH(POPMAIIIOHHO-
o0Opa3oBaTeIbLHOM
YHUBEpCUTETa) — § ILIT.
MHTEepakTHBHOE

00opyoBaHue:
SMART gocku — 1T,

cpene

632387, HoBocubOupckass  001.
Kyiiob1mies, yin. MononexHas, 1om 7

T.

VYuebHas ayTuTOpus Ui IPOBEIEeHUs YUeOHbIX 3aHATUI CEMUHAPCKOTO TUMA (TIPaKTHYECKUe
3aHATHS, Ja00paToOpHbIe 3aHATUs)/ YdyeOHas ayUTOpUs AJIsl IPOBEACHUS TPYIIIOBBIX U
WH/IMBUYAJIbHBIX KOHCYJIbTalMi/ YueOHas ayTuTOpHs AJIs IPOBEACHUS TEKYIIEr0 KOHTPOJIS U

ITPOMEXKYTOUHOM aTTecTaluu

Ayna. Nel102 «Yuebnas
ayJAUTOPHS CEMUHAPCKOTO
THUIIA 3aHATUN

KommuiexT yuebHoit mebenu,
Jlocka ayauropHasi — 1mir.

632387, HoBocubupckas o01. T.
Ky#i6bimies, yin. MonoaexHasi, 1oM 7

Ayn. Nel06 «Yuebnas
ayAUTOPHS CEMUHAPCKOTO
THIIA 3aHATHIT

KommuiexkT yuebHoit mebenu,
Jlocka ayauropHasi — 1mir.

632387, HoBocubupckas 001. T.
Kyii6sies, yn. MonoaexHas, oM 7

Ayn. Nel07 «Yuebnas
ayJIUTOPHUS CEMUHAPCKOTO
THUIA 3aHATHI»

KommekT yueOHoi Mmebenu,
Jlocka aynuropHas — 1mr.

632387, HoBocubupckas o61. r.
Kyiiopies, yin. MonoaexHasi, oM 7

Ayn. Ne212
«KomnproTepHBIH K1ace»

Kommiext yueGHOI Mebenn,
KommbrorepHoe o0opyaoBaHue:
KomnbioTep B KOMIUIEKTE (C
BBIX0JIOM B ceTh "HTepHeT" n
JIOCTYIIOM K  DJIEKTPOHHOMU
1H(bOpMaIMOHHO-
o0Opa3zoBaTenpHON
YHHUBEpCUTETA) — 8 MIT.
VM HTEpaKTUBHOE
o0opyoBaHue:

cpene

SMART nocku — 1.

632387, HoBocubupckas 001. T.

Kyii6pimieB, yin. MomnoaexHnas, 1om 7

[Tomernenue a1 CaMOCTOSTEIHPHOM PAOOTHI 00YUYAIOTITUXCS




Ayn. Ne207 «ITomenienue
JUI CAaMOCTOSITEIIbHOM
paboThD)

KommiekT yuebHoI Mebemnu.
KommbrotepHoe 060py0oBaHue:
KomMmbroTepsl B KOMIUIEKTE (C
BBIXOJIOM B ceTh "MHTepHEeT" 1
JIOCTYIIOM K 3JIEKTPOHHOU
HH()OPMAITMOHHO-
00pa3oBaresibHOU cpejie
YHUBEpPCUTETA) — 8§ IIT.,
ITeyaTHOE M CKaHUpYIOLLIEE
o0opynoBaHue: IPUHTEPHI —

632387, HoBocubupckas o0JI. T.
Kyiiopimies, yin. MosoaexHast, oM 7

[Tomemenue 1yist XpaHeHUs: U MPOPHIAKTUYECKOTO 00CITyKUBaHUSI y4eOHOT0 000py10BaHUS

Ayna. Ne217A «Ilomemenue
JUTSL XpaHEHUs U
PO UITAKTUYECKOTO
00CITy>)KUBaHUS
000pyIOBaHUs»
HNuBeHTaph

1.
NuBenTaps:
TecTep KOMIBbIOTEPHBINA — 1 IT.
Crienmanu3upoBaHHbIN
uHBeHTapp — lmr. Habop
WHCTPYMEHTOB U1
oprrexHukd  — 1 mr (28

npeameroB).  M3meputenbHoe
o0OopynoBanue: BonpTmeTpsl —
lmr., Mynsrumerp — lwmr.,
Kommnsroreproe
obopynoBanue: Kommnbiorep B
komruiekte — lmr. [lewatHoe

obopynoBanue: — 1.

632387, HoBocubupckas 0011. .
Kyii6pimies, yin. MosoaexHast, oM 7




6 OHUEHOYHBIE MATEPUAJIbI
6.1 OneHoYHBIE MaTepHAJIbI 1JIS IPOBEJAEHNUS TEKYIEero KOHTPOJIA yCIeBaeMOCTH

Tabauya 7
Ne n/mt | HanmeHnoBanue Temsl ‘ Kox komnerenummn | @DOpMBI IPOBEPKH
IlepBblil cemecTp
1 Tema 1. BexropHas anredpa VYK-1, IIK-1, TIK-3 I Tunosbie  KOHTPOTLHEIE
paboThI
2 Tema 2. Ananutuyeckas VK-1, TTK-1, TIK-3 1. TunoBble KOHTPOJBHBIE
TFE€OMETPHsI Ha IIIOCKOCTH paboThI
Bropoii cemectp
3 Tema 1. AHanuTthueckas VEK-1, TIK-1, TIK-3 1. TunoBble KOHTpPOJbHBIE
TE€OMETpPHsI B IPOCTPAHCTBE paboThI
4 Tema 2. ['eomeTpuueckue VK-1, TTK-1, TIK-3 1. TunoBble KOHTPOJBHBIE
npeoOpa3oBaHUs paboThI
Tperuil cemecTp
5 Tema 1. I'eomeTpuueckue VK-1, TIK-1, TIK-3 1. TunoBble KOHTpPOJbHBIE
MOCTPOCHHUS Ha TIOCKOCTU paboThI
6 Tema 2. Metobl u3o0pakeHui YK-1, IIK-1, TTIK-3 I Tunoseie  KoHTpOIBHEIE
paboThI
YeTBepTslil ceMecTp
Tema 1. OcHOBaHuUsI T€OMETPUU U | THIOBEE KOHTDOIBHLIC
7 3JIEMEHTBI reomerpun| YK-1,TIK-1,TIK-3 | p
paboThI
JloGaueBckoro

6.2 OueHo4HbIe MaTePHUAJIbI I IPOBEACHHUS MPOMEKYTOUYHOM aTTecCTAlMM 00y4al0INXCH
Tabnuya 8

OIIGHOLIHBIG MaTCpHaJIbl IJId HpOMC)KyTO‘IHOfI arrecTaunu

Bropoii cemecTp (Ixk3aMeH)

Koa xomnerennuu: YK-1

1. HanpasnenHsle oTpe3ku U BekTOpbl. ClOXKEHHE BEKTOPOB M €ro CBOWCTBA. Pa3HOCTH ABYX
BEKTOPOB.

2. YMHOXEHHE BEKTOpa Ha YHCIIO M €r0 CBOHCTBA.

3. CucreMspl JTMHEHHO 3aBUCHMBIX M JIMHEHHO HE3aBUCHMBIX BEKTOPOB M UX cBoiicTBa. [Ipm3Haku
KOJUIMHEAPHOCTH U KOMIUIAHAPHOCTU BEKTOPOB.

4. BexTopHOoe mpocTpaHcTBO. basuc BekTopHOro mpocrpaHcTBa. KoopauHAThl BEKTOpa B JJaHHOM
Oasuce.

5. CkansgpHoe mpou3BeneHUue BEKTOpoB. CBOMCTBAa CKAJISPHOrO Mpou3BeleHHs. Boruncienue
CKaJIIPHOTO IIPOM3BEJIEHUS 10 KOOpAUHATAM BEKTOPOB B OPTOHOPMHUPOBAHHOM 0a3uce

6. OpueHTalys IUIOCKOCTU U ITPOCTPAHCTBA. BeKTOpHOE Mpou3BeieHe BEKTOPOB U €ro CBOMCTBA.

7. CMmenIaHHOE MPOU3BEJCHNE BEKTOPOB U €r0 CBOMCTBA.

8. KoopanHaTel TOouek Ha IJIOCKOCTU. PemieHue mpocTedmmx 3agady B KoopauHatax. Popmyibl
npeoOpa3zoBanus apHUHHON U IPSIMOYTOJIBLHON CUCTEM KOOPJMHAT Ha TIIOCKOCTH.

9. YpaBHEHUS TUHHHA.

10. [IpuMeHeHre BEKTOPHO-KOOPAMHATHOIO METOAa K PpEHIeHHIO 3aJlad  3JIEMEHTapHON
TEOMETPHH.

12. Jlan napamienenunen ABCDABC D’ O - Touka nepeceueHus: ero auaronaineid, M, N, P u Q -
— — —
cepenunbl 60k0BbIX cTopoH AA’, BB, CC’u DD Haiiti koopaunarsl Bekropos AB',A'C', AP ,BQ

— . — — —
u OC' B Gasuce: e, = 0A,é, = OB,e; = OD.

13. Tlo mpuBemeHOMY HIDKE PACCYKACHHUIO IO JTOKA3aTEIBCTBY JIEMMEI AB=CD < AC =BD

|

JIaTh 3aKJIIOYEHHE O MOJIHOTE U MPaBUIIBHOCTH 3TOT0 paccyskiaeHus. [Ipu Heo6XoauMOCTH TONPABUTH
WJIM JTOTIOJIHUTD PacCyXJIECHUE:

«Tax kak AB=CD |, to u3 omnpenenenus paBeHcTBa BekTOpoB moiydaeMm, uto AB || CD n

AB=CD , orkyma cnexyer, uro ABDC mapannenorpamm. B mapamnenorpamme




IPOTUBOIOJIOKHEIE CTOPOHBI paBHBI M mapamiensubl, nosromy AC || BD u AC =BD |, a 3mauur
AC = BD».
— — —
14 Haiitu Beicoty DH tetpasapa ABCD, eciu: AB {3;1;1}, AC{0;-1;2}, AD{-4;3;1}.
15. Hcmonw3yss BEKTOpPHl Ha IUIOCKOCTH, HAaWIWTE KOCHUHYC yria MEXIy MeauaHon AM u

ouccexTpucoii BE npsiMoyronbHoro tpeyronbuuka ABC ¢ npsmeiM yriom C, ecnu AC=4, BC=3.
16. Chopmynupyiite ¢ TOMOIIBbIO BEKTOPHBIX COOTHOLLICHUH YTBEPKIACHUE O CBOMCTBAX KBaJpara.

Koa komnerennuu: INK-1

Bonpocs 1uia cobecenoBanusi:

1. YpaBHeHue npsMoil Ha MIOCKOCTH, 3aJlaHHON pa3HBIMU CIIOCOOAMHU. YCIIOBHE MapauIeIbHOCTH
BEKTOpa U NpsiMoi. PacrionoxeHune npsiMoil OTHOCUTENBHO CUCTEMbI KOOPAUHAT

2. B3auMHOeE pacronoKeHUe IBYX MPSMBIX Ha MIOCKOCTH.

3. AHalMTHYeCKOE 3aJlaHue MOITYIUIOCKOCTH. MeTpuueckue 3aJauu TeOprur MpsiMON Ha IMIIOCKOCTH.
4. Jlampl KoopauMHATBHl dYeThlpex BepmmH mnapamienenunena ABCDA'B'C'D’. Onpepenutb
KOOpAMHATHI OcTanbHBIX BepmiuH: A(2;3;-1), B(4;0;2), C(1;1;-6), A(1 -3;-4).

5./lanbl ypaBHEeHHs IBYX CTOpOH pombOa: x+2y-1=0, x+2y+3=0 m ero amaronamu: x-+y=0. Haiitu
YPaBHEHUS JBYX JPYTUX CTOPOH.

6. Man mapamnenenunenq ABCDABT D’ M — cepenuna pebpa A4’ WMcnonb3ys MeTO] KOOPAMHAT,
HaiiTh yron mexay miockoctsimu MDC’u ABC, ecmu AB=2, AD=3, AA"=6.

Koa komnerennuu: IK-3

Bomnpocs! qiisg cobeceioBanus:

1. Dnnuric, cBOKMCTBA DJLINIICA.

2. I'umepOouia, cBoMcTBa TUIIEPOOITHI.

3. JlupexkropuanbHOE CBOWCTBO AIIIUIICA U TUIIEPOOITBI

4., TTapabona, cBOCTBa apabOJIbI.

5. OOuiee ypaBHEeHUE KpUBOM BTOpOro nopsjaka. [lepeceuenne kpuBoil BToporo mnopsjika u mpsiMou.
AcuUMNTOTHYECKUE HAIIPABJICHUS.

6. LleHTpBI KPUBBIX BTOPOTO MOPSIKA.

7 KacarenpHbple K KpHUBBIM BTOpPOro mnopsaka. ONTHYECKHEe CBOWCTBA JIUIMIICA, TUNEPOOIIHI,
napaboJIbl.

8. /lmameTpbl KpHUBBIX BTOPOro Mopsaka. Teopema O CONpPSKEHHBIX JUMaMeTpax KpUBOM BTOPOro
nopsiika. [ TaBHBIE TUaMETpPHI U TJIaBHBIC HAIIPABIICHUS] KPUBOW BTOPOTO MOPSIIKA.

9. XapakTepuCTHUECKOE ypaBHEHHME KpHBOW BTOporo mopsiaka IlpuBeaeHue obuiero ypaBHEHUs
KPUBOW BTOPOTO MOPSIJIKAa K KaHOHWYEeCKoMy Buy. Kimaccudukamnus KpuBBIX BTOPOTO MOPSAKA.

10. OnpenenuTh BUA_JIMHUU BTOPOro nopsaka 3x2 — 2xy + 3y? + 4x + 4y — 4 = 0.

11. HanumuTe ypaBHEHHE OOIIET0 JUAMETPa ABYX JIMHUIL BTOPOTO MOPS/IKA:
Vi:x2—=2xy—y?—=2x—2y=0 wu yux?—2xy+y?>—2x—2y=0.

13.CocTaBbTe KAHOHUYECKOE YpaBHEHHE TUIEPOOIIBI, €CITU €€ IKCLIEHTPUCUTET paBeH V5, a onHa u3
BEPIIMH UMeeT KoopauHaThl (— 2; 0).

Tpernii cemectp (3a4er)

Koa komnerenuuu: YK-1

1. KoopaunaTsl To4ek B mpocTpaHcTBe. PemieHne mpoctedmux 3aaad B KoopAuHaTax. DopMylibl
npeoOpa3zoBanus apHUHHON CUCTEMBI KOOPAMHAT B IPOCTPAHCTBE.

2. YpaBHEHUS IMHUHA U TTOBEPXHOCTEH.

3. YpaBHeHHUS IUIOCKOCTH, 3aJaHHOW pa3UYHBIMH criocobamu. B3anMHOe pacmosiokeHne
IIJIOCKOCTHU U CUCTEMBI KOOPAMHAT. B3aMHOE pacloIoKeHHUE IBYX ILUIOCKOCTEN.

4. YpaBHeHUs TpsSMOH B MpocTpaHCTBe. B3anmHOe pacnoiiokeHue JBYX HpsMbIX. B3aumnoe
PacIoJIOKEHUE IIPSIMOM U INIOCKOCTH.

5. AHanuTHYeCKOe 3a/laHue MOJIYIPOCTpaHCTBA. MeTpuueckue 3agaddl TEOpUH NPSIMBIX U
IJIOCKOCTEMN.

6. IlpunoxeHne TEOPUHU MPSIMBIX U TUNIOCKOCTEH K PEIICHHIO 3a]1a9 DJIEMEHTAPHOIN TreOMETPHUH.

Koa kxomnerennuu: INK-1

1. TToBepXHOCTH BTOPOTO MOPsiAKA. METO T CeUCHHA.
2. llunmuHapudeckue ¥ KOHWYECKUE ITOBEPXHOCTH B MMPOCTPAHCTBE.




3. TloBepxHOCTH BpallleHUS! B IPOCTPAHCTBE.

4. DNIUTICOUIBI U TUTIEPOOTIOU B, U UX CBOMCTBA.

5. ITapaGonoubl 1 KX CBOKCTBA.

6. [IpsimonuHeiiHbIe 00pa3yroIue MOBEPXHOCTEH BTOPOTO MOPSIIKA.

7. JlaHpl ypaBHEHHs IIOCKOCTeH o 4x+2y+2z-3=0 u [: 4x+2y+2z-6=0. HaliTu ypaBHEHHE HUX
MJIOCKOCTH CUMMETPHUH.

8.HaiiTu ypaBHEHHE OPTOrOHAIBHOM MpoeKIny IpsiMoii | Ha mrockocts 7t | : 2x+y-2z=0,
4x-y—-2z-14=0,

m3X+2y-z-1=0.

9. AKCHOMBI IOCTPOCHHS LUPKYJIEM U JuHEeiKoi. OcHOBHBIE mOcTpoeHus. Cxema pelieHus 3aaa4

Ha I1OCTPOEHUE

10. KoHCTpyKTHBHBIE MHOKECTBA/TE€OMETPUIECKHE MECTA TOUEK

11. Metoa KOHCTpYKTUBHBIX MHOXeCTB (Metog 'MT, Meron nepecedyeHnii) pu pelieHUH 3a1a4 Ha

HOCTPOCHHE.

12. TIpumeHeHue CBOICTB ABMKEHUH K PEILICHHIO 3a/1a4 Ha MOCTPOCHHE.

13. IIpumeHeHue cBOMCTB TOMOTETHH U MOJA00MS K PELICHUIO 3a/1a4 Ha TIOCTPOEHHUE.

14. AnreOpamyveckuii METON pEUICHHUs 3a7ad Ha TOCTPOCHHE.

15. TIpumeHeHue CBOMCTB MHBEPCUM K PEILIEHHIO 33124 Ha IIOCTPOCHUE.

16. Kpurepuii pa3pemiuMOoCTH 3a/1a4 Ha IIOCTPOCHUE UPKYJIEM U JINHEHKOM.

17. 3apaun Ha MOCTPOEHUS, HEPA3PEIIMMbIE IUPKYJIEM U IMHEHKOH.

18. TlapamnenpHOE MPOESKTUPOBAHKE U €T0 CBOMCTBA. [IoHATHE O IEHTPAIbHOM IPOSKTHPOBAHUH.

19. Hzobpaxenue miockux (GUryp npu napamieIbHOM MPOSKTUPOBAHHH.

20. N3o0pakeHHne MHOTOTPAaHHUKOB TIPH NapajielbHOM MpoekTupoBaHuu. Teopema Ilombke-

[IBapua.

21. M3o0paxeHne KpyIiabIX TeNI MPH NapauieIbHOM MPOSKTHPOBAHUH.

22. AKCOHOMETpHUSI M €€ CBOWCTBA.

23. TlonHbIle U HETIONHBIE N300PaKEHHMS.

24. PemieHue NO3UIMOHHBIX 33a4 HA MOJHBIX N300paKEeHUSX.

25. Tlonsitre o Mmerone Momxka.

Koa xomnerenmuu: ITK-3

1. OToOpakenusi u mpeoOpa3zoBaHuss MHOkecTB. [IpomsBenenne (KOMMO3UIMS) MPeoOpa3OBaHUM,
rpymnia npeoopa3oBaHHH.

2. JIBWKeHUs] TUIOCKOCTH: TapajUIeTbHBIA MEPEeHOC, BpalIeHHWe, OCeBasi CUMMETPHS, CKOJb3SIIas
CUMMETpHUS1, UX CBOMCTBA.

3. CpoiicTBa IBMKEHUH OOIIETO BHIA.

4. OcHOBHas TeopeMa JABHKEHHH MIOCKOCTH.

5. T'eomerpuuecku paBHbIe (PUTYPBI U UX CBOMCTBA.

6. AHanmuTHYeCKOE BBIPAKEHHE MBWKCHHMH IUIOCKOCTH. ['pynma ABMKEHHMM TIIOCKOCTH M €e
noArpynmnsl. I'pynna cuMMeTpuii reoMeTpudeckoi (GUrypsl.

7. Knaccuduxanus nBuxeHu miockocTu nepsoro poaa. Teopema [lams.

8. Knaccudukarnus IBHKEHUH MITOCKOCTH BTOPOTO POJIa.

9. T'omoTeTHs U ee CBOICTBA.

10.  TlomoOus tuTOCKOCTH, cBoMcTBa TomobOms. Kimaccndukarmus momoOuii tutockocTtu. ['pymnma
noao6uit u ee noarpymnmsl. [logo6usie Gpurypsr.

11. Addunnsie npeodpazoBanus miockoctu. CBoicTBa apPUHHBIX MpeoOpa3zoBaHUil MIIOCKOCTH
12.  OcHoBHas Teopema 00 apPUHHBIX TPEe0OPa30BAHUIX TIOCKOCTH.

13.  Ananutnyeckoe BeIpakeHHE adGUHHBIX TPeoOpa30BaHUI IMIIOCKOCTH.

14.  IlepcnextuBHO-ahpuHHBIE TPeoOpa30BaHUs MJIOCKOCTU: CBOWCTBA, BUIBI.

15.  TI'pynna appuuHBIX MpeoOpa3zoBaHU MIOCKOCTH U €€ MOATPYIIIbL.

16.  MuBepcusl MIOCKOCTH OTHOCHTEIBHO OKpPYKHOCTH. CBOICTBA MHBEPCHHM. AHAIUTHYECKOE
BBIpQ)KEHUE HHBEPCHUHU TUTIOCKOCTH.

17. [TonsaTuss o nBUMXKEHUsAX mpocTpaHcTBa. CBoWCTBa JABWXKEHMH mpocTpaHcTBa. IIpumepsl
JIBUKEHHUW MTPOCTPAHCTBA.

18.  IlpunoxeHue TEOpPUHM T'€OMETPHUUECKUX NPeoOpa3oBaHMil IJIOCKOCTH K PEHICHUIO 3a/1ad

3JIEMEHTapHON r€OMETPUH.




YerBepThiil ceMecTp (3a4eT ¢ OLEHKOIT)

Koa komnerenuun: YK-1

1. Tlonstne 00 akcMOMAaTUYECKOM MeToje. TpeOoBaHUS, MPEABABISIEMBbIE K CHCTEME AaKCHOM.
HenpoTuBopeunBOCTh CHCTEMBI aKCHOM Ha IIPUMEPE AKCUOMATUKK Bens.

[TonHOTa M HE3aBUCUMOCTH CUCTEMBI AKCMOM Ha MPUMEpPE aKCUOMAaTUKU Beis.

Cucrema akcuom ['miib0epTa U CIIEICTBUS U3 aKCHOM.

[TocTpoeHure eBKINI0BOM T€OMETPUH Ha OCHOBE akCcuoM Beits

HenpotuBopeunBocTs akcuomaruku I minbbepra.

[Tarerit moctynat EBkinaa u akcnoma napaiienpHoctu [netidepa.

. Cymma yrioB TpeyrojibHUKOB M MTHIN nocTynaT EBkina.

Noakown

Kox xomnerenmuu: ITK-1

1. IlepBas u BTOpas reopemsl Jlexanapa.

2. IlpenyioxkeHusi, SKBUBAJCHTHbIE AKCHOME IapaJlJIeIbHOCTH (CYLIECTBOBAaHME TpPEYroJbHHKA,
CyMMa YIJIOB KOTOPOI'O paBHa ABYM IIPSIMBIM; CYIIECTBOBAHUE YETHIPEXYI'OJbHUKA, CyMMa YIJIOB
KOTOPOIO pPaBHA 4YEThIpEM IPSAMBIM; CYILECTBOBAHUE IOJOOHBIX, HO HEPABHBIX TPEYTOJILHUKOB;
KOJUIMHEAPHOCTh TPEX TOYEK, PaBHOYAAJIEHHBIX OT IMPSMOM; BO3MOXKHOCTb OIMCATh OKPYKHOCTh
BOKPYT J1I000r0 TPEyrojbHUKA; IepecedeHre JIro0oro NepneHuKyaspa K CTOPOHE OCTPOro yria co
BTOPOIl CTOPOHOI).

3. Axcuoma napamiensHoctu Jlo6aueBckoro. CymMMa yrioB TpeyrojibHHMKa U YEThIPEXYroJIbHUKA Ha
miockocT JIobaueBckoro. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB Ha II0cKOoCcTH JlobaueBckoro.

4. TTapamiensHble mnpsiMble 1o Jlob6aueBckoMy. [lpusnak mapaienbHocTH. CyllecTBOBaHUE
napajuIebHBIX TPsAMBIX 10 JloOadeBckoMy. YTOJ MapaJIeIbBHOCTH U €ro cBoicTBa. DyHKIUSA
JloGaueBckoro.

5. CBoiicTBa 4eTHIPEXyroJbHUKOB Ha TIOCKOCTH JIobaueBcKoro.

Kon xomnerenmuu: ITK-3

1. CpoiicTBa mapayieNbHBIX NPSAMBIX Ha MIOcKocTH JloOadueBckoro. Pacxopsmuecs: mpsMble Ha
iockocTu JIo6aueBCcKOro: Mpu3HaK M CBOWCTBA.

2. OKpY>XHOCTb, SKBUJMICTaHTA U OPHUIIMKII Ha IUIOCKOCTH JI00a4eBCKOTO M MX CBOMCTBA.

3. Murepnperanus miockocty Jlobayesckoro (Monens Kemnu-KneiiHa Ha eBKINI0BON MIOCKOCTH,
mozenb Ilyankape Ha momymiockoctd U ap.). HempoTtusopeunBocTs mnanumerpun Jlob6adeBckoro.
HeszaBucumocts akcuomsl napasmiensHocty [Tnefidepa ot octanpHbix akcuom ['unsoepra.

4. TIoHSATHS JUTMHBI OTPE3Ka, TUIOMIAN MHOTOYTOJIFHUKA i 00beMa MHOTOTpaHHHKA.

5. O630p akcMoOMaTHKa MJIAHUMETPUHU U CTEPEOMETPUH, MTPEJICTABICHHBIX B IIKOIbHBIX Y4eOHUKAX.
6. CocTaBUTh KOMIUIEKC T€OMETPHUYECKHX 3a]a4 Ha IIOCTPOCHKE ISl 7 Kitacca.

CocTaBUTh KOMIIJIEKC T€OMETPUUECKUX 3a]1au Ha ocTpoeHune ceueHuit 110 kacca.

Kpurtepuu BbicTaBJIeHUsSI 0TMETOK

OTMeTKa «OTIMYHO» / «3a4TeHO» (BBICOKUN YpOBEHb C(HOPMHUPOBAHHOCTH KOMHIETEHIMH (-UH))
BBICTaBIII€TCS 00y4YaroIeMycsl, KOTOPbIi B MpOLECCe H3y4yeHUs AMCLUMUIUIMHBI U IO pe3ysbTaTraM
IPOMEXYTOUHOW aTTecTaluu, OOHApyKWJI CHCTEMHBbIE 3HaHUS IO BCEM pasjeiaM MpOrpaMMBI
JUCLUIUIMHBL / MOJYNs /IPAaKTHKH, MPOJEMOHCTPUPOBAT CIHOCOOHOCTh K HMX CaMOCTOSITEILHOMY
MIOTIOJIHEHUIO, B TOM YHCIIEé B paMKax y4eOHO-HCCIIEOBATENIbCKOM M Hay4YHO-HCCIEJOBATEIbCKOM
NEeSTeNIbHOCTH; TPH  BBIIOJHEHUHM  3aJaHUM, MPEeIyCMOTPEHHBIX IPOrpaMMOM,  yCIEUIHO
IPOIEMOHCTPUPOBAJT OCBAaUBAEMbIE B PAMKAX AUCLUIUIMHBI / MOAYJIS / IPAKTUKU PO ECCHOHATIBHBIE
YMEHHMsI; MPEACTaBUII PEe3yNbTaThl BBIIOJHEHUS BCEX 3aJaHUil JUIsl CaMOCTOSITENIbHON paboThI
NOJHOCTBIO M KayeCTBEHHO, Ha TBOPYECKOM YPOBHE, BBIPa3Wyl JIMYHOCTHYIO 3HAYMMOCTb
NEeSTENIbHOCTH; P  yYCTHOM  OTBETE€ BBICKA3aJl CAMOCTOSTEILHOE CYXKJIEHHE Ha OCHOBE
UCCIICIOBAaHUSI TEOPETUYECKMX  HMCTOYHUKOB,  JIOTHYHO M apryMEHTUPOBAHHO  H3JIOXKHII
MaTepuain, CBfA3aJl TEOPUIO C MPAKTHKOW MOCPEICTBOM HILTIOCTPUPYIOMIMX MPUMEPOB, CBOOOJHO
OTBETHJI Ha JIOTIOJIHUTENbHBIE BOMPOCHI; MPU BBIMOJIHEHUH NHUCHMEHHOIO 3a/laHUsl MpPEeJCTaBUII
COJIEpXKATENbHBIA, CTPYKTYPUPOBAHHBIA, TIAyOOKHH aHamW3 CyTH W TyTEeH pemeHus] MpoOiIeMbl
(3amaum, 3a1aHus); TIPU BHIOJIHEHUU TECTOBBIX 3aJlaHMM Jan mpaBuibHbIe 0TBETHI Ha 85 — 100 %
3aJaHuH.

OTMeTKa «XOpomo» / «3a4TeHO» (CpeaHHil YpOBEHb C(HOPMUPOBAHHOCTH KOMIICTCHIMH (-WH))
BBICTABIIIETCSl O0ydYaromeMycsi, KOTOPhIi B Mpollecce U3YyUeHHs] TUCHMIUIMHBI U MO pe3yjbTaTaM



MPOMEXKYTOUHOM aTTecTalluy, OOHAPYKWJ 3HAHWE OCHOBHOTO MaTepuaja IO BCEeM pasjeiam
MpOrpamMMbl TUCIUIUIHHBI /MOJYJIS / TIPAKTUKH B 00bEME, HEOOXOIMMOM JIsl JaJIbHEHIIeH y4ueOnl u
npencTosmell paboThl Mo TMpodeccuu, MPOIEMOHCTPUPOBAT CIIOCOOHOCTh K MX CaMOCTOSITEIEHOMY
MOMOJHCHUIO;  TPW  BBIMOJHCHWHM  33JaHHW,  NPEAYCMOTPEHHBIX  MPOrpPaMMOH,  CMOT
MPOJIEMOHCTPHPOBATH OCBAaUBaeMbie TPO(HECCHOHAILHBIC YMEHHS, HO JOMYCTHJI HENPHUHIIUITUATHHBIE
OIIMOKHU B UX BBIITOJIHEHUH, KOTOPBIC CMOT' HCIIPABUTh MPU HE3HAYMTEILHOM ITOMOIIH MTPETOIaBaTelIs;
NPEICTaBUI  PE3yJbTaThl  BBINIOJHEHUS BCEX 3aJaHUd  JUISI  CaMOCTOSITENILHON  paboThl,
YKa3aHHBIX B IpOrpaMMe JUCHUIUIMHBI / MOAYJS / TPAKTUKH, MPUA 3TOM 3aJaHHUS BBIIOJHEHBI
MOJIHOCTBIO M KA4eCTBEHHO; TP YCTHOM OTBETE O0OBSICHHII y4eOHBIN MaTepua,
HHTEPIIPETHPOBAIT coJiep)KaHHe, SKCTPAIOJUPOBAl BBIBOJBI, IMPH BBINOJHCHHUH MTHCHMEHHOIO
3a/IaHus IPEJICTABUI PENPOAYKTUBHYIO MO3UIMIO DJIIEMEHTHI aHAIM3a B ONUCAHUM CYTH W IyTel
pemreHus mpoOiaeMbl  (3a1auM, 3a7aHMs), H3JI0KHI JOTHYECKYIO TOCIC0BATEILHOCTh BOPOCOB
TEMBbI, TPU BHITIOJHEHUHM TECTOBBIX 3aJ[aHUM Jal TpaBWIbHBIC OTBETHI HA 75 — 84 % 3amaHuil.

OTMeTKa  «yIOBIETBOPHUTENBbHO» / «3auTeHO» (TMOPOTOBBIH  ypOBEHb  C(HOPMUPOBAHHOCTH
KOMIETeHIMH  (-MM)) BbICTaBiIsieTcs  oOywarolmieMycs, KOTOpbIi B  IpolLecce  H3y4eHUs
JUCLUIUIMHBL ¥ IO pe3yjbTaTaM IPOMEXYTOUHOH aTTecTalluy, OOHApYKWJI 3HAHHWE OCHOBHOI'O
MaTepuaja IO BCEM paszjejaM IpOorpaMMbl JUCHUIUIMHBI /MOAYNS / TNpaKkTUKH B 00bEMe,
HEOOXOIMMOM JUTSI TaidbHEUIIeH y4eObl W MpencTosnield paboTsl Mo mpodeccuu, HO 3HAHUS HUMEIOT
npo0enbl U IUIOXO CTPYKTYpUPOBaHbI; IpU BBINOJTHEHUH 3a/laHul, IIPEyCMOTPEHHBIX
IpOrpaMMoOi, B LEJIOM CMOT IIPOJIEMOHCTPUPOBATH OCBAUBAEMbIE PO(ECCUOHATIbHBIE YMEHUS, HO
JIONYCTUJI OIIMOKM B MX BBIIOJIHEHUHU, KOTOPbIE CMOI HCHPAaBUTh NPH HE3HAUUTEIBHON MOMOIIU
npenojaBaresis; MPEACTaBWII PE3yJbTaThl BBIMOJIHEHMSI BCEX 3aJaHUM I  CaMOCTOSITENIbHOMN
paboThl, yKa3aHHBIX B IPOrpaMMe AUCLUIUIMHBI / MOJYJIs / IPAKTUKHU, IIPU 3TOM 3a/IaHUS BHIIIOJHEHbI
dopManbHO, KpaTKo, pe(iIeKcusi HEMONHas WIM HOCUT (OpMajbHBIM XapakTep, IpPeCTaBICHO
IOBEPXHOCTHOE OINMCAHME; IPU YCTHOM OTBETE MPOJAEMOHCTPUPOBAI 3HAHUE 0A30BBIX MOJIOKEHUN U
KJIIOUEBBIX ~ IOHATHH, BEPHO BOCIHPOM3BEN ydyeOHOe cojepxaHue 0Oe3  HCIOJIB30BAHUS
JOTIOJIHUTEIBHOTO ~ MaTepuaja; IPH  BBIIOJHEHUMM  NHMCBMEHHOIO  3aJaHMsl  NPEACTaBHII
PETMPOTYKTUBHYIO TTO3UIIUIO B ONMUCAHWU CYTH U IyTEH pemeHus nmpoOsieMsbl (3a1a4u, 3aaHus); Tpu
BBITNIOJTHEHUH TECTOBBIX 3a/laHUM JaJl IpaBUIIbHBIE OTBETHI HA 60 — 74 % 3agaHuil.

OTMmeTKa «HEYIOBJIETBOPUTENBHO» / «HE 3a4TeHO» (KoMIeTeHUusi(-uu) He cdopMupoBaHa(-bl))
BBICTABIIIETCS OOydJarOImEeMycsi, KOTOPBIH B TIpoIlecce HM3y4YeHHS JUCHUIUIMHBI U TI0 Pe3ysbTaTamM
MPOMEXKYTOUHOM aTTecTanuu, OOHAPYXKHII OTCYTCTBHE 3HAHUU OO (QparMeHTapHbIE 3HAHUS IO
OCHOBHBIM pasjieliaM MPOrpaMMbl JUCIHMIUIAHEI / MOAYJS / TIPAKTHKH; TPW BBITIOJHCHWH 3a/IaHUM,
MPEeyCMOTPEHHBIX MPOrPaMMOii, HE CMOT TIPOJAEMOHCTPUPOBATh OCBaMBaeMble MpodecCHOHATbHbIC
yMEHHs (JOMyCTHJI TPUHIUIHAIBHBIE OIMMMOKH B WX BBITOJHEHUHU, KOTOPBIC HE CMOT HCIIPAaBUTh
Opy yKa3aHWM Ha HUX TMpenojaBareieM), W00 HE BBINOJHUI 33/JaHUS, HE BBIMOIHII
MPEeyCMOTPEHHBIE YYEeOHBIM ITUTAHOM IPAKTUYECKHE, JIa0OpaTOpHBIC 3aJaHMsl; HE IOJHOCTHIO
BBITIOJTHIIT 33/IaHUS JUISI CAMOCTOSITENIbHON padOThI, yKa3aHHBIX B MPOrpaMMe JUCIHUILTUHBL / MOIYS /
MIPAKTHKH, JINOO 3a/1aHUs BHITIOJHEHBI HEBEPHO, OYCBHUJICH IJIAaTUAT; TP YCTHOM OTBETE JIOMYCTHII
dakThyeckue OMMUOKA B  HCHOJB30BAHUM  HAYYHOW TEPMUHOJIOTMH W HM3JIO0XKEHHH Y4eOHOTO
COJICP)KaHUs, ClIejall JIOXKHBIC BBIBOJBI, NMPH BBITIOJHEHUH TECTOBBIX 3aJIaHUN Jall MpPaBUIbHBIC
otBeThl Ha 0 — 59 % 3anaHuid.



