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1 MOACHUTEJIbHAS 3AITUCKA

1.1 e ocBOEHMS TMCUMILIMHBI:

(dbopMUPOBaHKE TEOPETUIECKON 1 IPAKTHUECKON KOMIIETEHTHOCTH CTYJIEHTOB B 00JIACTH T€OMETPUH,
TOTOBHOCTU K Tpo¢eCcCHOHAIbHO-TIEAarornyeckoi NesTeIbHOCTH B KayecTBe IMpernojaBaTelis Kypca
MaTEMaTHKU B 0011e00pa30BaTeIbHBIX YUPESKACHHUIX (IIKOIAX, TAMHA3USX, JIUIIESX) U YIPEIKIACHHUSIX
HAYaJlbHOTO M CPEAHEro MNpoQecCHOHANBHOIO 00pa3oBaHusl (MPOPECCHOHANBHBIX JHMIEIX U
KOJUIC/KaX ).

1.2 MecTo 1MCUMILIMHBI B CTPYKTYpPe 00pa30BaTeIbHON MPOrpaMMbl

[IporpaMma QuCHUMIUIMHBI pa3paboTaHa B COOTBETCTBUHM C (efepaibHbIM TOCYAapCTBEHHBIM
o0pa3oBaTeNbHBIM CTAaHAAPTOM BBICIIETO0 O0pa3oBaHUsl MO HampaBieHUIO0 moarotoBku 44.03.01
[Tenarornyeckoe oOpazoBaHue, YTBEPKICHHBIM MpukazoM MuHoOpHayku Poccum ot 22.02.2018 r.
Nel21, mpodeccuoHambHBIMU CTaHIApTaMH: Meaaror (TMeJaroruveckas AeATeNbHOCTh B cdepe
JIOIIKOJILHOTO, Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOINEro, cpeaHero oOmero ooOpa3oBaHUs)
(BocmuTaTENb, YYUTEID), YTBEPKACHHBIM MPUKA30M MUHHCTEPCTBA TPYyJa U COLUATHHOU 3alUThHI
Poccutickoit @enepanuu ot 18.10.2013 r. Ne544H, negaror AOMOTHUTEIHHOTO 00pa30BaHMs ACTCH U
B3pOCJIBIX, YTBEP)KICHHBIM MPHKAa30M MuHUCTEpCTBA TpyAa M COLMAIBHOM 3ammThl Poccuiickoi
®enepanun ot 05.05.2018 1. Noe298H, nenaror (rmemarornyeckas AesTEIHbHOCTD B Cepe JOUTKOIBHOTO,
HAYaJILHOTO 00IIET0, OCHOBHOTO OOIIET0, CPEeIHEro 00Imero oopa3oBanus) (BOCIUTATENh, YUUTEINb),
yTBEPkKACHHBIM IPpUKa30M MUHHCTEpCTBa Tpy/Ja U colMaabHOU 3amuThl Poccuiickoit denepanuu ot
18.10.2013 1. Ne544n.

JluctruinHa OTHOCUTCS K 00s3aTeNIbHOM wactu Osioka 1 «/luciurummHely ydeOHOro IuiaHa
oOpa3oBaTenbHOM porpaMmel, u3ydaetcs B 1, 2, 3, 4 cemectpax. Tpynoemkocts nuciuiumab: 11 3E
/ 396 wacoB, B ToM umucie 32 daca - KOHTaKTHas pabora c mpernoxaBaTteneMm, 347 4acoB -
caMmocTosiTenpHas padorta (Tabnuua 2).

1.3 [Inanupyemble pe3yJbTAThl 00y4eHHUSsI 10 TUCHHUILIMHE

JucnuninHa HarpaBieHa Ha popMUpOBaHUE KOMITETEHIIUU(-Ui), TpeICTaBICHHBIX B TabmuIe 1.

Tabauya 1
Ilnannpyemble pe3yibTaThbl 00y4eHHs N0 JMCHUIIHHE

KOI[ 1 HAMUMCHOBAHUEC KOMIICTCHIIN

[TnarupyemMble pe3ysIbTaThl 00YICHUS 10
Nuaukatopel 1OCTUKEHUSA KOMIIETCHIIMU JUCLHUIUINHE

YK-1 CnocoGeH ocymecTBIATh MOUCK, KpUTHYECKUH aHAJIM3 M CHHTe3 HHGopManuu,
NPUMEHSATh CHCTEMHBIH MOIX0/ 1JIsl pellleHUsl OCTABJIEHHBIX 32124

VYK-1.1 JlemoHCTpupyeT 3HaHHE OCOOEHHOCTEMH|3HATh: METOABI KPUTHUYECKOTO aHaIN3a U

CHUCTEMHOT'O U KPUTHYECKOTO MBIIUIEHUS,| CHHTE3a UH()OPMAIHH.
apryMEeHTHPOBaHHO ¢dopmupyer COOCTBEHHOE | YMETb: IPUMEHSATh CHCTEMHBIH MOIXO JUIST
CyXKIIeHHe U OIICHKY HWH(GOpMAIMH, TNPHHUMAET|PEIICHHs MOCTABICHHBIX 3a/1a4.
000CHOBAHHOE PELICHHUE. Braners: HaBbIKaMu pedriekcHu o OBOLY

VK-1.2 Ilpumenser normdyeckue  (GopMbl  H|COOCTBEHHOH M UY)KOH MBICIHTEIHHON
MpOLEYpHl, CIOcOo0eH K pedieKCUu IO IMOBOAY |IESTEIbHOCTH.
COOCTBEHHOM M 4Y>KOI MBICTUTEIbHOMN NEeSTEIbHOCTH.

VK-1.3 Ananu3upyer HUCTOYHUKHA HH(POpPMAIUH C
LIEbI0 BBIBJIEHUS MX TNPOTUBOPEUUMH M TOMCKa
JIOCTOBEPHBIX CYKIEHUM.

ITK-1 Cnoco6eH ocBauBaTh M UCNOJIb30BATh TeOPeTHYECKHE 3HAHUS M IPAKTHYECKUEe YMEHMS
¥ HABBIKH B NPeIMETHOM 00J1aCTH NPH pelleHUH NPodeccHoHaIBHBIX 32124

[1IK-1.1 3nHaer cTpyKTypy, COCTaB M AMJAKTHYECKHE|3HATH: POJbh U MECTO MaTEMAaTHUKHU B 00IIeiH
eMHULIBl NPEeIMETHON o0nacTu (MpenojaBaeMoro |KapTHHE HAYYHOTO 3HAHUS,
IIPEIMETA). CTPYKTYpY, COCTaB U JUAAKTHUECKUE

[IK-1.2 VYmeer ocymecTBiasTh O0TOOp Y4eOHOIO|€AMHMIIBI COAEPIKAHMUS MIKOIBHOIO Kypca
CONlep’KaHusl JJIi €ro pealu3aludd B Pa3IUYHbIX|MATEMATHKH.

¢dopmax oOydeHHUSI B COOTBETCTBHU C TPEOOBAHUSAMH | Y METh: OCYILECTBIATH OTOOP y4eOHOTO
dI'0C OO0. COJIEpKaHus AJIs €r0 peaau3aluu B

[IK-1.3 JleMOHCTpUpPYET yMEHHE pa3padaThiBaTh |Pa3IUYHEIX HopMax 00ydeHHs B
paznuuHbie GopMbl Y4eOHBIX 3aHSATHUH, MPUMEHATH




METObI, PHEMbI U TEXHOJIOTUU OOYYCHUS, B TOM
yucie nHPOPMAIMOHHEIE.

COOTBETCTBUU C COBPEMEHHBIMU
TpeOOBaHUSIMHU K 00Pa30BaHUIO.

Bnaners: nelictBueM NpOEKTUPOBAHUS
pasIUYHBIX (HOpPM yUEOHBIX 3aHATHH,
HABBIKOM MPUMEHEHUS pa3JIM4YHbIX METO/IOB,
MIPUEMOB U TEXHOJIOTUN B 00y4eHUU
MaTeMaTHKe.

IIK-3 CnocodeH (popMHupOBaTH PA3BHBAIOIILYI0 00PA30BATEIbHYIO CPe1y MJIsl JOCTHKEHH S
JIMYHOCTHBIX, PeIMETHBIX U MeTANPeIMETHBIX Pe3y/IbTATOB 00y4eHus CPeACTBAMH
NnpenojgaBaeMbIX yueOHbIX IPeIMETOB

IIK-3.1 Bnageer crmocoGamMu WHTErpaluud y4eOHBIX
MIPEIMETOB Il OPTaHU3aIMK PAa3BUBAIONICH ydeOHON
NEeATEIbHOCTH  (MCCIIeIOBATEIbCKOM,  IPOEKTHOM,
TPYIIIOBOH U JIp.).

[IK-3.2 Hcnonws3yer oOpa3oBaTelbHBINH TMOTECHIIHAI
COLIMOKYJIbTYPHOU CpeIbl pEerrMoHa B TPEINOJIaBaHUH
(mpenmMera 1o nmpoduiI0) B y4eOHON U BO BHEYPOUHOH
JeSITeTbHOCTH.

3HaTh: XapaKTEPUCTHUKY JTMYHOCTHBIX,
NPEIMETHBIX U METANPEIMETHBIX PE3yIbTaTOB
B KOHTEKCTE 00y4EHHS MaTeMaTHKe;
0COOEHHOCTH MHTETpaIuy y4eOHBIX
IPEAMETOB [T OPTaHU3aLUH Pa3HbIX
Croco00B yueOHOM e TEIILHOCTH.

VYMeTh: 0OKa3bIBaTh ME1arOTHYECKYI0
MOJICPXKKY 00 yJarOIIUMCS B 3aBHCUMOCTH OT
uX 00pa30BaTENbHBIX PE3yIbTATOB;
OpraHU30BBIBATH YUEOHBIN IIPOLECC C
UCIIOJIb30BAaHUEM BO3MOKHOCTEH
00pa3oBaTeNIbHON cpebl AJis Pa3BUTUS
UHTEpeca K IpeIMEeTY B paMKax YPOUHOH 1
BHEYPOUYHOU JEATEIBHOCTH.

Bragers: HaBBIKAMU OpraHU3aIMU |
MIPOBE/ICHUS 3aHATHI C UCIIOJIB30BAaHUEM
BO3MOXKHOCTEH 00pa30BaTeIbHOM CpeIbl s
JOCTIDKEHUST 00pa30BaTEeNIbHBIX PE3YIIbTATOB
u o0ecrieueHus: KayecTBa yueOHo-
BOCIIUTATEIHLHOTO TPOIIECCca CPEICTBAMHU
MaTeMaTHKU.




2 COAEP)KAHUME JUCHUIIJINHBI
IlepBblii cemecTp
Tema 1. BekTopHas ajareopa
Bekrop. Onepauuu Hang BekTopaMu. JIMHEiHas 3aBUCUMOCTh BEKTOpOB. KoopauHaThl BEKTOpa
OTHOCHUTEJIBHO JaHHOTO Oasuca. CkajsipHOE IpOU3BEIEHNE BEKTOPOB U €ro CBOWCTBA. BekTopHoe u
CMEIIIAHHOE IPOU3BEACHUA BEKTOPOB BEKTOpPHOE M CMEIIaHHOE IPOU3BEIEHUS BEKTOPOB, HX
IIPWIOKEHUS K PELIECHUIO 3a1a4.
Tema 2. AHaJMTHYeCKAsA TeOMeTPUS Ha IJIOCKOCTH

AddunHas cuctemMa KOOpAMHAT Ha IUIOCKOCTH. IIpsiMoyronbHas 1ekapToBa cucTeMa KOOpPAMHAT Ha
IUIOCKOCTH. [leneHne oTpes3ka B JaHHOM OTHOWEHUH. PaccrostHre Mexay AByms Toukamu. [lonsipHeie
koopauHatel. [Ipsimast muaus. Pasnudnbie criocoObl ee 3aqaHus. PaccTosiHue OT TOYKHU A0 MPSMOM.
VYron Mexay AByMs NpsMbIMU. B3auMHOE pacIioyioxKeHue JBYyX NPSAMBIX.
OTnUYUTENbHBIE CBOMCTBA KOHUYECKUX CEUEHUH. YpaBHEHHS KOHMYECKMX CEUEHHMM B IOJISIPHBIX
KOOpAMHATaX. Y paBHEHUS KOHUYECKUX CEYECHUH B MIPSMOYTOJIbHON JEKapTOBOM CHCTEME KOOpJAUHAT.
HccnenoBanue CBONCTB KOHUYECKHUX C€UeHUH (3utuic, runepoosna, napadona). Ontuyeckue cBoiicTBa
KOHMUYEeCKUX cedyeHui. KacarenbHas K KOHHYECKOMY CEYEHHUIO (3JUIMIC, rumnepbona, napabosna).
JuameTpsl KoHUYEcKOro ceuenusi. Kpusbie Broporo nopsiaka (o6mas reopust). [IpuBenenne obmero
YpaBHEHHUs KpUBOI BTOPOI0 NOPAJKA K KAHOHUUECKOMY BHUY.

Bropoii cemecTp

Tema 1. AHajiuTHYECKAsi TeOMeTPHs B IPOCTPAHCTBE
Addunnas cucrema KOopAMHAT B mpocTpaHcTBe. IIpsMoyronbHas fekapToBa cucTeMa KOOpAWHAT B
pocTpaHcTBe. JleneHue oTpe3ka B JaHHOM OTHOIICHHWU. PaccTosHue Mexay ABYMsI TOUKaMH.
Anrebpanueckasi MOBEPXHOCTb U €€ MOPsIOK. PacCcTosHUE OT TOYKU 10 IUIOCKOCTH. YTOJI MEXIY
JIBYMsl IUIOCKOCTSIMU. B3anMmHOE pacrionokeHue IBYyX IUIOCKOcTel. Paznuunbie crmocoObl 3amaHus
OpsMOl B NPOCTPAaHCTBE. YTIOJd MEXIY JABYMS MNpPSAMbIMH (IPSAMOH M IUIOCKOCTBIO). B3ammHoe
pAacCMOJIOKEHUE MPSIMOM U TIIIOCKOCTH.
DJIMTICOUA, OIHOIIOJIOCTHBIA  THIEPOOSION]], BYMOJIOCTHBIA THIEPOOIIONA, DIUTMIITUYCCKUN
napabosions, runepoonandeckuit napadonoun. [Ipsimonuneiinbie 00pa3yroiine NOBEpXHOCTEN BTOPOro
nopsiaka. Kimaccugukamms anreGpandecKix MoBEpXHOCTEH BTOPOTO MOPSAKA
Tema 2. 'eomeTpuyeckune npeodpa3oBaHus

OtoOpakeHus u npeodpazoBaHust MHOKeCTB. [Ipou3sBeieHre (KOMIIO3ULIKA) TPpe0Opa3oBaHU, rpynna
npeoOpa3oBanuil. J[BUXKeHHs IUIOCKOCTH: MapajlieNIbHBIA MEepeHoC, BpallleHue, oceBas CUMMETpPHUS,
CKOJIB3SIIIasi CUMMETpHs, uX cBoiicTBa. CBoiicTBa ABMX)eHUU oOmero Buaa. OCHOBHas Teopema
JBYDKEHUH MI0CKOCTU. ['eomeTpruecku paBHbIe GUTYpPBI U UX CBOWCTBA. AHATUTUYECKOE BBIPAXKEHUE
JBWKEHHM IUIOCKOCTH. I'pynma JBHKEHHHM IUIOCKOCTHM M €€ NOArpynmsl. ['pymnma cumMmerpui
reomerpuueckoil ¢purypsl. Knaccudukamnus aBrkeHU muiockocTd nepsoro pona. Teopema IHans.
Knaccudukanust nBMXEHHI IUIOCKOCTH BTOporo poja. ['omoretus u ee cBoiictBa. [logoOus
IUIOCKOCTH, cBoicTBa momo6us. Kiaccudukamus monoOuit miuockoctu. ['pynma monobuit um ee
noarpymnmnsl. [lono6ubie Gurypsl. Addunnbie npeodbpazoBanus miockoctr. CBoicTBa adhPUHHBIX
npeoOpa3oBanuil miuockoctd. OcHOBHast Teopema 00 ap@HUHHBIX NPeoOpa3oBaHUSAX IIOCKOCTH.
AHanutnueckoe BbIpakeHHe ad(UHHBIX NpeoOpazoBaHui IuIOocKocTH. [lepcnexkTuBHO-appuHHBIE
npeoOpa3oBaHus IUIOCKOCTH: CBOWCTBA, BUABL. ['pynmna adhduHHBIX npeoOpa3oBaHMil MIIOCKOCTH U ee
noArpynnsl. UHBepCHs MIIOCKOCTH OTHOCUTENBLHO OKPY>KHOCTH. CBOMCTBA MHBEPCUM. AHATTUTHUECKOE
BBIPQXCHUE HMHBEPCUU IIOCKOCTH. lloHATHA O ABM>KEHMAX npocTpaHcTBa. CBOWMCTBA JBHUKCHHUU
npoctpaHcTBa. lIpumepsl nBM>KeHMIT mpocTpaHcTBa. IIpmiiokeHue TEOpUM TIeOMETPUYECKUX
peoOpa3oBaHui MIIOCKOCTH K PELICHUIO 3a7a4 3JIEMEHTApPHON T€OMETPHH

Tpernii cemecTp

Tema 1. 'eomeTpryecKue NOCTPOEHHU HA MJIOCKOCTH

AKCHOMBI TIOCTPOEHUSI LUPKYyJeM U JuHelkoi. OcHOBHBIE MocTpoeHHs. Cxema pelleHus 3ajad Ha
noctpoeHre. KOHCTpyKTHBHbIE MHOXECTBA/TEOMETPUUECKHE MeCTa ToUeK. MeToa KOHCTPYKTUBHBIX
MHO)ecTB (Meron I'MT, Mmeron mepecedeHuil) Mpu pelieHUH 3aqad Ha noctpoeHue. llpumenenue
CBOWCTB JBIKEHHH K PELICHUIO 3a/1a4 Ha rocTpoeHue. [IpuMeneHne cBOMCTB TOMOTETUH U MTOJI00US
K pEIIeHHI0 3a/ay Ha IOCTpoeHHe. AnreOpanyecKkuil MeTOoJ pelieHHs 3a7ad Ha IOCTPOEHHE.
IIpuMeHeHne CBOMCTB MHBEPCUH K PELICHHUIO 33/1a4 Ha nocTpoeHue. Kpurepuil pa3pemmmocTty 3a1aq
Ha IOCTPOCHHME LMPKYJIEM M JHMHEWKOW. 3ajaud Ha MOCTPOEHUS, Hepa3peuIuMble LUPKYJIeM U
JIMHEWKOM.



Tema 2. MeToabl u300paxeHuii
[TapamrenpHOE IPOEKTUPOBAHUE U €r0 CBOKCTBA. [IOHATHE O NEHTPAIBHOM IIPOCKTUPOBAHUH.
N3o0pakeHue iockux Guryp mpu napajjieTbHOM MPOEKTUpOBaHUU. M300pakeHne
MHOTOTPaHHHUKOB PU MapajuieIbHOM IpoekTupoBanuu. Teopema [lonbke-11IBapia. M3o00paxenue
KPYIJIBIX T€J IIPU MMapajuieIbHOM ITPOEKTUPOBAHUHU. AKCOHOMETpUs U ee cBolcTBa. [lonHble n
HETOJIHbIE n300pakeHus. Perienne mo3umoHHbIX 3a/1a4 Ha MOJIHBIX H300paxenusx. [lonarue o
meTone Momxa.
YeTBepThlil cemecTp
Tema 1. OcHoOBaHusI reOMeTPHH H 3J1eMeHThI reomeTpun JlodaueBcKkoro
[lonatne 00 akcMOMaTH4YEeCKOM MeToje. TpeOoBaHUS, MpPEIbsIBIIEMbIE K CHCTEME aKCHOM.
HenpoTtuBopeunBOCTh CUCTEMBI aKCHOM Ha IpUMepe akcuoMaTuku Beits. [1osiHOTa 1 HE3aBUCUMOCTD
CHCTEMBl aKCHMOM Ha mpumMepe akcuomatuku Beitna. Cucrema akxcuom ['mnpbepTa M cieAcTBus U3
akcuoM. [locTpoeHne eBKIMIOBOII IeOMETpUM Ha OCHOBE akcuoM Beins. HenmportuBopeunBocTh
akcuomatuku ['mnbbepra. [1saTeiii moctynat EBknuaa u akcuoma napamiensHoctu [netipepa. Cymma
YIJOB TPEYrOJbHUKOB M mATBIM mnoctrynar EBknmpa. Ilepas m Bropas teopemsl Jlexannpa.
[Ipennoxkenus, SKBUBAJICHTHbIE aKCHOME MapajlIeIbHOCTH (CYILIECTBOBAHUE TPEYroJbHUKA, CyMMa
YIJ0B KOTOPOTO paBHA JBYM IPSIMBIM; CYHIECTBOBAHHUE YETHIPEXYTOJIbHUKA, CYMMa YIJIOB KOTOPOTO
paBHA YETHIPEM IPSMBIM; CYIIECTBOBAaHHE MOAOOHBIX, HO HEPABHBIX TPEYTOJIHHUKOB; KOJUIMHEAPHOCTh
TpeX TOYEK, PaBHOYAAJIEHHBIX OT MPSIMOW; BO3MOXXHOCTH OIKUCATh OKPYKHOCTH BOKPYT IFOOOTO
TPEYTroJbHUKA; IEPECEUEHHUE JIF000r0 NEPIEHAUKYIISIPA K CTOPOHE OCTPOIO yIila CO BTOPOU CTOPOHOM).
Axcuoma mapamiensHocTd JloGaueBckoro. CymMma YIiioB TPEYTrOJbHHKA U YETHIPEXYroJbHUKA Ha
mwiockoctu JloGauesckoro. IIpu3sHaku paBeHCTBa TPEYrojJbHUKOB Ha IUIOCKOCTH JloGaueBckoro.
[Mapannensubie npsmbie 1o JlobGaueBckoMy. IlpusHak mnapamiensHocTH. CylecTBOBaHHE
MapajuleNbHBIX TpsMBIX 10 JloGaueBckoMmy. YToi MapauielbHOCTH W €ro cBoiicTtBa. DyHKIUS
JloGaueBckoro. CBoiicTBa 4YeTBHIPEXYroJbHUKOB Ha Mmiockoctd JloGaueBckoro. CBoiicTBa
napajuleJIbHBIX HpsIMBbIX Ha Iiockoctu JloGaueBckoro. Pacxopsmuecs mnpsiMble Ha IUIOCKOCTH
JloGaueBckoro: mpu3HaK U cBoWcTBAa. OKpPYKHOCTb, IKBUIUCTAHTa M OPHUIMKI Ha IUIOCKOCTH
JloGaueBckoro u ux cBoricTBa. MHTepnperanus miockoctu Jlobagerckoro (Mmoaens Kemmu-Kieitna Ha
€BKIIUIOBON IJIOCKOCTH, Mojenb [lyaHkape Ha MOJyIIIOCKOCTH M Jp.). HempoTuBopednBocTh
wianumerpun JlobaueBckoro. HesaBucumocts akcuomsl napamienbHoctu Ilnelidepa oT ocranbHbIX
akcuoMm ['mnbOepta. [loHsATHS ANIMHBI OTpE3Ka, IIIOMIAId MHOTOYTOJIbHUKA M 00beMa MHOTOTPaHHHUKA.
O0630p aKkCMOMATHK IJIAHUMETPUHU U CTEPEOMETPUH, ITPE/ICTABICHHBIX B IIKOJIbHBIX YUEOHHUKAX.

Conep:xanue padoT 1Mo IMCHMUILIMHE

Tabauya 2
Buner u popmel paboThI, Hac
KonTakTHas pabora
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IlepBoIii cemecTp
YK-1, IIK-
Tema 1. BektopHnas anredpa 2 2(2) 48 52 1, [IK-3
Tema 2. Ananutudeckasi reoMEeTpHs HA YK-1, IIK-
TUTOCKOCTH 2 4 50 56 1, [IK-3

Bropoii cemecTp




Tema 1. AHanuTHYECKasi TEOMETPUS B YK-1, IIK-
MIPOCTPAHCTBE 2 4(2) 40 46 1, IIK-3
YK-1, IIK-
Tema 2. 'eomeTpuueckue Mpeoopa3oBaHUs 2 2 47 51 1, IIK-3
YK-1, IIK-
[MoaroroBka Kk sK3aMeHy 2 9 11 1, [IK-3
Tpertuii cemecTp
Tema 1. 'eoMeTpryeckre NOCTPOCHHS Ha YK-1, [1K-
IJIOCKOCTH 2 2 60 64 1, IIK-3
YK-1, IIK-
Tema 2. Metoas! n300pakeHui 2 4(2) 70 76 1, IIK-3
YK-1, IIK-
ITonroroska k 3a4eTy 4 4 1, [IK-3
YeTBepThlii ceMecTp
Tema 1. OcHOBaHUSI TEOMETPUH U AJIEMEHTHI YK-1, TIK-
reomerpun JIobaueBCKOro 32 32 1, [IK-3
YK-1, TIK-
[TonroroBka k 3a4eTy ¢ OLIEHKOMH 4 4 1, [IK-3
HTOro0 1Mo AUCIMILIHHE 12 18(6) 2 364 396

* B cmywyae mpoBeleHHS KOHTAKTHOM WM CaMOCTOSITENbHOW padoThl B ¢dopMe NpaKTUYECKOM
MOATOTOBKH, Yachl HA MPAKTUYECKYIO MMOATOTOBKY yKa3bIBAIOTCS B CKOOKaX.




3METOANYECKHUE YKA3ZAHUS JJI51 OBYUAIOHIUXCS ITO OCBOEHUIO
JAUCHHUIIJINHBI
I[JISI YCHICHIHOTO OCBOCHUA NUCHHUIUIMHBI CJICAYCT O3HAKOMUTHLCA C COACPIKAHHUEM PA3JICIIOB U TCM 10
JUCIUIUIHHE (CM. M. 2), CJIeI0BaTh TEXHOJIOTHYECKOW KapTe MPH BBIMNOJIHEHHH CaMOCTOSTEIbHOM
paboThel (Tabn. 3), UCMONB30BAaTh PEKOMEHIOBAHHBIC pecypchl (M. 4) W BBINOJHATH TPeOOBAHUS
BHYTPEHHUX CTaHAAPTOB YHUBEPCUTETA.



4 YYEBHO-METOANYECKOE OBECIIEYEHUE JUCHUIIJINHBI

4.1 OcHoBHasi yueOHasl TUTEpaTypa
1. Teomerpust : B 2 T. . yuyeOHOe mocoOWe IS BY30B IO CIEHHAIBHOCTH «MaremaTukay,
Hanpasienuio «llexaroruueckoe odpazoBanue» (mpopuib «MaTemaTukay) : pekomenaosano YMO
By30B P®. T. 1/[B. ®. Kupnuenko, H. 1. I'yceBa, H. C. Jlenucosa u ap.]. - Mocka : Akanemusl,
2012. — 400 c. - (Bwicmee mpodeccuonanbHoe obOpa3zoBanue. Ilemarormueckoe oOpa3zoBaHUE)
(bakanaBpuar). — bubnuorp.: c. 395.

2. T'eomerpus : B 2 T. : yuyeOHOe mocoOue i BY30B IO CHenHalIbHOCTH «MaremaTHkay,
Hanpasienuto «llexarormueckoe odpazoBanue» (mpopuib «MaTemaTukay) : pekomenaosano YMO

By30B P®. T. 2/ [H. U. I'ycesa, H. C. Jlenucosa, JI. A. Urnatoukuna u ap.]. - Mocksa : Akajgemus,
2013. — 448 c. - (Bwicmiee nmpodeccuonanbHoe oOpazoBanue. llemarormdyeckoe oOpa3oBaHUE)

(bakanaBpuar). - bubnuorp.: c. 442.

3. JIeBoBa, JI. B. AHanuTHueckas reoMeTpHs Ha IUIOCKOCTH U B MPOCTPAHCTBE : yueOHOE 1MOCcCoOue /
JI. B. JIbBOBa ; AnTaiickuii TOC. MeA. YH-T. - 2-¢ u3[., non. - bapuayn : Anr['IlY, 2017. - 210 c. -
bubmuorp.: ¢. 205. - URL: https://icdlib.nspu.ru/views/icdlib/6447/read.php (mata oOpariueHus
19.05.2026) . - ISBN 978-5-88210-882-2. - TekcT : 31eKTPOHHBII

4.2. lonoHuTeIbHAS y4eOHAas JUTepaTypa

4. Atanacsn JI. C. I'eometpus : B 2 4. : yueOHOe mocoOue Ajs mej. By30B : JonyuieHo M-BoM
oOpazoBanus u Hayku P®. Y. 1 /JI. C. Aranacsan, B. T. ba3puies. — 2-e uzj., crep. - Mocksa: KnoPyc,
2011. — 400 c.

5. Aranacsu JI. C. 'eometpus : B 2 4. : yueOHOe mocobue i Iej. By30B : JIOMyIIeHO M-BoM
obpa3oBanus u Hayku P®. Y. 2/ JI. C. AranacsH, B. T. bassuies. — 2-e u3j., crep. - Mocksa : KnoPyc,
2011. - 424 c.

6. XKadspos, A. XK. 'eomerpus : B 2 4. : yueOHOe mocobHe Ui By30B IO CHELUATBHOCTAM HEN.
oOpa3zoBanus : nonyiieno YMO By3oB P®. Y. 1/ A. XK. Kadsapos. - 2-e u3z., agant. — HoBocubupck
: U3n-Bo Cubupckoro yn-ta, 2002. - 271 c.

7. Kadspos, A. XK. I'eomerpus : B 2 4. : yueOHOe nocoOHe Ui By30B 10 CIIEHUAIBHOCTAM HEN.
obpazoBanus : gonynieno YMO By3oB P®. Y. 2 / A. XK. Kadspos. - 2-e uzn. - HoBocubupcek : M3aBo
Cubupckoro yn-ta, 2003. — 267 c.

8. Maxaesa, T.Il. AnanuTrueckast reoMeTpHs B 33/1a4ax : yueOHo-meToauaeckoe nocodue / T. I1.
MaxaeBa ; Antaiickuii roc. mea. yH-T. - Bapnaynm : [0. u.], 2015. - 55 c. : wn. - URL: https:/
icdlib.nspu.ru/views/icdlib/4324/read.php (nara oOpamenus: 19.05.2026) . - TekcT : 31€KTPOHHBIN

9. JIeBoBa, JI. B. I'eometpus. IIpeoGpa3oBanus u noctpoenus : yuebnoe nocodue / JI. B. JIbBoBa ;
Anraiickuii roc. nen. yH-T. - bapuayn : Antl'TIV, 2016. - (I'eometpus). - 124 c. - bubauorp.: c. 121-
122. - URL: https://icdlib.nspu.ru/views/icdlib/5126/read.php (mata oopamenns: 19.05.2026) . - ISBN
978-5-88210-822-8. - TekcT : 31eKTpOHHBII

10. TIpusanos, U. . Ananutuyeckas reomerpus: yaeOHuK uist By30oB / .M .ITpuBanos. - 34 u3n.,
crepeotu. - Cankt-IlerepOypr: Jlans, 2004. - 304 c.

11. Knerenuk, [{. B.COopHHK 3a/1a4 IO aHATTMTUYECKON T€OMETPHUH : yueOHOE TTocoOue i BTY30B

/ . B. Knerenuk ; mox pen. H. B. Ebumosa. - 17-e uzn., crep. - Cankr-IlerepOypr: [Ipodeccus,
2009. — 200 c.

12. Tozmusikosa, E. B. 'eometpus. Teopus n3zobpaxkenuii : yaeOHOe mocobdue it OakaiaBpoB
HarpaBieHui noarotosku: "llegarornueckoe oopazosanue'; "[lenarornueckoe oopazoBanue (¢
nsyms npoduisimu noarotoBku)" / E. B. [To3ansaxosa, U. A. byskosckas ; KemepoBckuit
rocyiapcTBeHHbIN yHUBepcuTeT, HoBoky3Henkuit ”HCTUTYT (punuan). - HoBoky3uneux : HOU
KemI'V, 2019. - 132 c. - bubmmorp.: c. 125-126. -

URL: https://icdlib.nspu.ru/views/icdlib/7847/read.php (nara oopamenus: 19.05.2026) . - ISBN 978-
5-8353-1382-2. - TekcT : IIeKTpOHHBIH

13. Ky3emun, C. I'. 'eomeTpus: smumurc, runepOoiia u mapadona : yaeoHoe mocoodue / C. T
Ky3pmuH ; OMCKHil rocyiapcTBeHHbIH negaroruueckuii yausepeurer. - Omck : OMITIY, 2022. - 92
c. - bubmuorp.: ¢. 91. - URL: https://icdlib.nspu.ru/views/icdlib/9295/read.php (nata obpateHus:
19.05.2026) . - ISBN 978-5-8268-2320-0. - TekcT : 31eKTPOHHBbI#

4.3 Pecypchbl OTKPBITOIO A0CTYyNA
14. EquHoe oKHO J0cTyma K odpasoBarenbHbiM pecypcam. URL: http://window.edu.ru/


https://icdlib.nspu.ru/views/icdlib/7847/read.php
https://icdlib.nspu.ru/views/icdlib/9295/read.php
http://window.edu.ru/

4.4 TexHoJIOTHYECKAs] KAPTA CAMOCTOSITEIbHOM PadoThI CTY/IEHTA

Tabauya 3

TeMbl TUCUUTITUHBI [TepeueHp yueOHO-METOIUUECKOTO

oOecrieyeHus

(HoMep ucTtoyHKKa U3 1.11. 4.1-4.3)

3aaHus 1711 CaMOCTOATEIILHON PabOThI

IlepBrIii cemecTp

Tema 1. BekTopuas aare6pa ‘1, 2,3,4,6,8

CoCTaBUTh CIIMCOK OCHOBHBIX onpeneneHHﬁ 10 TEMC.

[ToaAroTOBUTHCS K KOJUIOKBUYMY.

1. HanpaBneHHbll 0Tpe30K, ero JuyinHa. OAMHAKOBO (IIPOTHBOIOJIOKHO) HAIIPABICHHbIE
OTPE3KHU.

. IlonsTue Bexropa, ero JuyMHa. KommmHeapHble, paBHbIE BEKTOPBI.

. IIpu3Hak paBeHCTBa BEKTOPOB.

. Teopema 006 oTKJIaZbIBAHUH BEKTOPA OT TOYKH.

CrnosxeHue BEKTOPOB U €r0 CBOMCTBA.

. Pa3HOCTB BEKTOPOB.

YMHOK€EHHE BEKTOpa Ha YUCIIO U €r0 CBOWCTBA.

. IIpu3HaK KOJIMHEAPHOCTH BEKTOPOB.

. Kommutanapusie Bektopsl. [Ipu3Hak KoMIsIaHApHOCTH BEKTOPOB.

10. TToHsITHE BEKTOPHOT'O IPOCTPAHCTRA.

11. JIuneitHast 3aBUCUMOCTb BEKTOPOB U €€ CBONCTBA.

12. basuc BEKTOpPHOTO MpOCTpaHcTBa. PazMepHOCTD.

13. Teopema o pa3iokeHUH JFO0TO BEKTOpA MPOCTPAHCTBA IO TPEM HEKOMILJIAHAPHBIM
BEKTOpaM.

14. KoopuHaThl BEKTOpa U UX CBOMCTBA.

15. OproHOpMUpPOBaHHBII Oa3HC.

16. CkanspHOe IpOU3BEAECHUE BEKTOPOB U €T0 CBONCTBA.

17. Yron mexny Bektopamu. [Ipu3Hak nepreHuKyaspHOCTH BEKTOPOB

18. BekTopHOoe npou3BeieHUEe BEKTOPOB U €r0 CBOWCTBA.

19. CmenranHO€ IpOWM3BEICHUE BEKTOPOB 1 €TI0 CBOWCTBA.

20. IIpuMeHeHe BEeKTOPHOT'O MPOU3BEICHHS BEKTOPOB JJIS pEILICHUS 3a/1au.
21. IIpuMeHeHre CMEUIaHHOTO MTPOU3BEICHNS BEKTOPOB JIUIsl peLleHHs 33/1a4

© o N oSN

Tema 2. AHAIUTHYECKAS T€OMETPHSI HA IIOCKOCTH ‘l, 2,3,4,6,8,9




[ToATOTOBUTHCS K KOJUIOKBUYMY.

1. Apdunnas cucreMa KOOpIMHAT Ha IUTOCKOCTH. 3a7a4u, perraeMbie B ahGUHHOM cucTeMe
KOOPJMHAT.

2. TloHsATHE KOOpPAMHAT TOYKH (3a7a4a 1).

3. Haxox/1eHrne KOOPIMHAT BEKTOPA Yepe3 KOOPAUHATHI €ro KOHIIOB (3a1a4a 2).

4. HaxoxJIeHHEe KOOPAMHAT TOYKH, JEIISIIEeH OTPEe30K B JAHHOM OTHOIICHUU (3a1a4a 3).

5. @opmynsl mpeobpa3oBaHUs KOOPAUHAT IPU MEpexoie OT 0AHON ahpPUHHON cUCTEMBI
koopaunat (ITJICK) x apyroi.

6. HampaBmsrommii BEKTOp TIPSIMOH.

7. KaHoHn4eckoe ypaBHEHHE NPSMO.

8. YpaBHeHue npsiMOi Yepe3 ABE TOUKH.

9. YpaBHeHHE IPSMON B OTpE3Kax.

10. ITapameTpuueckoe 3aganue MPSIMOIA.

11. O6mmee ypaBHEHHUE IPSIMOM U €r0 UCCIIEIOBAHUE.

12. YpaBHeHME NOTYIIIOCKOCTU. Y paBHEHUE MPSAMOI1 Yepe3 TOUKY € 3aJJaHHBIM HOPMAJIbHBIM
BEKTOPOM.

13. HopmanbsHOe ypaBHEHHE IPIMOii (ciydaii 1).

14. TlpuBeneHMe OOIIETO YpaBHEHHUS MPSAMOI K HOPMAaIbHOMY BHUIY (CiTy4aii 2).

15. PaccrostHue OT TOUKH 10 MIPSIMOM Ha IJIOCKOCTH.

16. PaccrosiHue Mex 1y napajuienbHbBIMU MPSIMBIMU Ha MJIOCKOCTH.

17. YpaBHeHUE MPSAMOIA C YTIIOBBIM KOA(PPHUIIHEHTOM.

18. BzanmHOe pacnoioKeHne MPSMBIX Ha IIIOCKOCTH B apunnoil cucreme koopaunar u B [1JICK.
19. VYcnoBue neprneHANKYISPHOCTH NpAMBIX B a@dunHOM cucteme koopauHat u B [1JICK.
20. Yron mexay npsmMeiMu B ahGUHHON crcTeMe KOOPIUHAT.

21. Yron mexnay npsimbimu B [TJICK.

22.Konunueckoe ceuenrie. OCHOBHOE CBOMCTBO KOHMUECKUX CEYCHHIA.

23.0OKpyKHOCTb. DJUIMIIC, ETO CBOWCTBA.

24 I'mnepboia, ee CBOMCTBA.

25.ITapabona, ee CBOMCTBA.

26.YpaBHEHHE KOHMYECKOTO CEYCHHUSI B MOJISIPHBIX KOOPIUHATAX.

27.KacatenbHas K KpUBBIM BTOPOTO MOPSAKA.

28. JluaMeTpbl K KPUBBIM BTOPOTO MOPSIIIKA.

29. O6miee ypaBHEHHE KPUBOM BTOPOTO TIOPSI/IKA.

30. Knaccuduxkarusi KpuBBIX BTOPOTO MOPSIKA.

31. IIpuBeneHue 00IIEro ypaBHEHUS! KPUBOHM BTOPOTO TIOPSI/IKA K KAHOHMYECKOMY BUJTY.




32. [locTpoeHue TOYEK ULIUICA, TUIEPOOIIBI, TapaboIIbl TOCPEICTBOM IIUPKYIIS U TMHEHKU

Bropoii cemecTp

Tema 1. AHajUTHYECKAsI TeOMETPHsI B IPOCTPAHCTBE ‘1, 2,3,4,6,8,9

IToaroroBka K KOJUIOKBUYMY

1. YpaBHEHHE IIJIOCKOCTH YEPE3 TOUKY C 3aJAHHBIM HAIPABIIIOIIUM ITOAIIPOCTPAHCTBOM.
2. YpaBHEHMUE IIJIOCKOCTH Yepe3 ABE TOUKH [TApAJLIEIIbHO BEKTOPY.

3. YpaBHEHHE IUIOCKOCTU Yepe3 TPU TOUYKH.

4.ITapameTpHuydecKoe 3alaHHE IIII0CKOCTH.

5. YpaBHEHHUE TUIOCKOCTH B OTPE3KAX.

6.O0111ee ypaBHEHHE ITIOCKOCTH.

7.UccnenoBanue oOLIET0 ypaBHEHUS IIJIOCKOCTH.

8.B3anmHoOe pacnoyioxKeHue IBYX IJIOCKOCTEHN. Y CJI0BUS NapajuIeIbHOCTH U IEPIIEHIUKYISIPHOCTH
IJIOCKOCTEM.

9.¥Yron Mexay II0CKOCTAMU.

10. HopManbHOE ypaBHEHHE IUIOCKOCTU. PaccTosiHue OT TOUKH 0 INIOCKOCTH. Paccrosinne Mexay
NapaJuIeIbHBIMU TUIOCKOCTSIMH.

11. KaHOHMYECKOE ypaBHEHHUE NIPSIMOU B MPOCTPAHCTBE.

12. ITapameTpuueckoe 3ajaHne IPsIMOM B IPOCTPAHCTBE.

13. YpaBHeHUE NpAMON Yepe3 ABE TOUKH.

14. OGmue ypaBHEHHS MPsMOil B ipocTpancTBe. [IpuBeneHmne oOumx ypaBHeHUH K
KaHOHUYECKOMY BUJY.

15. B3aumHOe pacnoJIoKEeHHUE IBYX MPSIMBIX B ITpocTpaHcTBe. [lapamienbHOCTD U
MEPIECHANKYIISIPHOCTD MPSAMBIX B IIPOCTPAHCTBE.

16. Yron Mexay IpsMBIMHU B IPOCTPAHCTBE. YTOJI MEKIY IPSIMOM U INIOCKOCTHIO.

17. IlapannenbHOCTh ¥ NEPIEHINKYIAPHOCTD MPSAMON U IUIOCKOCTH.

18. HaxoxaeHue paccTOsSHUSA MEXAY CKPEIIMBAIOIIMUMHUCS MPSIMBIMH.

19. TonsipHas cuctema KoopauHaT B mpocTpancTBe. Chepuueckre v HUIMHIPHIECKUE
KOOPJIMHATHI TOUYKH B IPOCTPAHCTBE.

20. IIoBepXHOCTh BpaIlICHHUSI.

21. lnnusapudeckast MOBEPXHOCTb.

22. Konnueckue noBEpXHOCTH BTOPOTO MOPSAIKA.

23. DIIUIICOnI, eT0 CBOMCTBA.

24. OHOTONOCTHBIN TUIIEPOOJION ] M €T0 CBOMCTBA.

25. JIByMOJIOCTHBIN TUIIEPOOIIOU]I, €r0 CBOMCTBRA.

26. DnnunTUYeckuii napaboon i, ero CBOWCTBA.

27. T'unepOonnyeckuii mapaboyiona, ero cBOMcTBa.

28. [IpssmonuHeitHble 00pa3yrolIe TOBEPXHOCTE BTOPOro MOpsIKa

Pazpaborate MeHTaNBHYIO KapTy 1o TeMe «Kinaccudukarus anreOpandecKkux moBepXHOCTEH
BTOPOTO MOPSIIKAY.

Tema 2. 'eomeTpruecKHe Mpeodpa3oBaHust ‘1, 2,3,4,6,8,9

[TonroroBka K KOJJIOKBUYMY

1. OtoOpakeHust U mpeodpa3oBaHUs MHOXKECTB. [IpousBeaeHne (KOMMO3UIMS) MPeoOpa3oBaHUM,
rpynna npeoOpa3oBaHHil.

2. JIBWKeHUS TJIOCKOCTH: TapaJIeNbHBIA MEPeHOC, BPALICHUE, O0CeBass CUMMETPHS, CKOJB3SIIast

CUMMETpHUS, UX CBOMCTBA.

3. CBoiicTBa IBMXEHUH OOIIETO BUIA.

4. OcHOBHas TeopeMa JIBUYKEHUH TIIOCKOCTH.

5. 'eomerpuuecku paBHbIe (PUTYPHI U UX CBOWCTBA.

6. AHAIUTUYECKOE BBIPAXKEHUE JBWKEHMHA IUIOCKOCTH. ['pynma JBHXKEHMH IUIOCKOCTH U ee
noArpynmnsl. I'pynna cuMMeTpuii reoMeTpudeckoi GUryps.

7. Knaccudukanus IBMKEHUN TUIOCKOCTH TTepBoro pona. Teopema lams.

8. Kiaccudukanus n1BrKeHNH MII0CKOCTA BTOPOTO POIa.

9. 'oMoTeTHs 1 ee CBOWCTBA.

10. [Tomobust TIOCKOCTH, CcBoiicTBa momobus. Knaccudukarus momoOuii mimockoctu. ['pymma

noao6uit u ee noarpymnmnsl. [logo6usie Guryps.

11. Ad¢unnbie npeodbpazoBanus miockoctu. CoiicTBa ahPpUHHBIX TPeoOpa30BaHUM MIIOCKOCTH




12. OcuoBHas Teopema 00 ahGUHHBIX MPEe0OPa30BaAHUAX TIOCKOCTH.

13. Ananutrueckoe BeipakeHne ahGUHHBIX TPeoOpa30BaHUN TUIOCKOCTH.

14. TlepcnektuBHO-a(prHHBIE TPEOOPa30BAHNUS IIIOCKOCTH: CBOMCTBA, BUMBI.

15. I'pynmna adpuHHEBIX TPe0Opa3z0BaHU TIIOCKOCTH U €€ MOATPYIIITHI.

16. uBepcusi IMIOCKOCTH OTHOCUTEIBHO OKPYKHOCTH. (CBOWCTBAa HMHBEPCHUU. AHAJIUTHUYECKOE
BbIpaKCHHE NHBEPCUH TIOCKOCTH.

17. Ilonartus o ABMKEHUSX NpocTpaHcTBa. CBOMCTBA ABMKEHUM pocTpaHCTBa. [ [puMepsl IBUKEHMIM
MIPOCTPAHCTBA.

18. [IpunoxeHue TEOPUH TEOMETPUYECKUX MPEoOpa3oBaHMil IUIOCKOCTH K PELIECHUIO 3a7ad
3JIEeMEHTapHON T€OMETPUH.

IMoaroToBKAa K 3K3aMeHy ‘1, 2,3,4,6,8,9

Tpetuii cemecTp

Tema 1. eoMeTpuYecKHe MOCTPOEHHUST HA IMJIOCKOCTH ‘1, 2,3,4,6,8,9

IToaroroBka K KOJUIOKBUYMY

1. Axcuomsbl mocTpoeHus LUpPKYIeM U JuHelkoi. OcHOBHbIE mocTpoeHUs. CxeMa pelieHus 3a1a4 Ha
IIOCTPOCHHE

2. KoHCTpYKTHBHBIE MHOKECTBA/TEOMETPHUECKUE MECTA TOUEK

3. MeToa KOHCTPYKTUBHBIX MHOKeCTB (MeTox ' MT, MeTon nepecedeHuit) mpy pelieHny 3aaa4 Ha
IIOCTPOECHHUE.

4. IIpuMeHeHue CBOMCTB IBUKEHUH K PEIIEHUIO 3a/1a4 Ha TIOCTPOCHHUE.

5. [IpuMeHeHne CBOMCTB TOMOTETHH | MTO00MSI K PEIICHHUIO 33]1a4 Ha IIOCTPOCHUE.

6. AnreOpanuecKuii METOJ] pelIeHus 3a/1a4 Ha TOCTPOCHHE.

7. IlpuMeHeHne CBOMCTB MHBEPCUU K PELLICHUIO 3a/]a4 Ha IOCTPOEHHE.

8. Kpurepwuii pazpemmmMocTy 3a/1a4 Ha MOCTPOECHUE ITUPKYIIEM U JTMHEHKOH.

9. 3amaun Ha MOCTPOCHMSI, HEPA3PEIINMbIEC TUPKYIIEM U JIMHEHKOH.

Pa3paboraTh minaH npoekTa mno npoQuiito o0y4eHus.

Tema 2. MeToabl H300paKeHH i ‘1, 2,3,4,6,8,9

[TonroroBka K KOJJIOKBUYMY

. [TapannenbHOe NPOEKTHUPOBAHUE U €r0 CBOWCTBA. [IOHATHE O LIEHTpaJIbHOM MPOEKTUPOBAHUM.

. 3o0pakenune miockux Guryp npu mapauieIbHOM MPOSKTHPOBAHUH.

. I300pakeHre MHOTOrpaHHUKOB IpU NapajljiesIbHOM IpoekTrupoBanuu. Teopema [lonbke-11IBapua.
. I300pakeHne KpyribIx Tell Ipy napauieIbHOM IPOEKTUPOBAHUY.

. AKCOHOMETpHS U €€ CBOMICTBA.

. IlostHBIE ¥ HETIOTHBIE U300PAKEHUSI.

. Pemienne no3umoHHBIX 33/1a4 HAa MOJTHBIX N300paKEHUSAX.

. ITousitie o Mmetone Momxa.

CO~NO O WN -

IloaroroBka k 3auety \1, 2,3,4,6,8,9

YerBepThlid ceMecTp

Tema 1. OcHoBanus reomeTrpum U dJaemeHtwl|1l, 2 3 4 6,8,9
reomeTpuu JIo0aueBCKOro

ITonroroBka K KOJUNIOKBUYMY

1. [lonatue o0 axkcuomatuyeckoM Metoje. TpeOoBaHMS, NMPENbABISIEMbIE K CHUCTEME AKCHOM.
HenpoTuBopeunBOCTb CUCTEMBI aKCMOM Ha IPUMEPE aKCUOMATUKH Beitis.

. IlonHOTa M HE3aBUCHMOCTH CUCTEMBI aKCHOM Ha IIPUMEPE aKCMOMATUKH Beiins.

. Cuctema akcuoM I'minb0epTa U CeICTBUS U3 aKCHOM.

. ITocTpoeHune eBKIMI0BOM r€OMETPUH HA OCHOBE akCUOM Beins

. HenpotusopeunBocTh akcuomaTuku I 'nin0epra.

[TaTe1it noctynar EBkinaa u akcuoma napasuienbHoctu [lneiidepa.

. CymMa yrioB TpeyrojapHUKOB M IATHIN ocTynat EBkimmaa.

. IlepBas u BTOopas teopemsl Jlexxanapa.

. IIpenioskeHns, SKBUBAJICHTHbIE aKCHOME MapaJlIeIbBHOCTH (CYILIECTBOBAHHUE TPEYTOJIbHUKA, CyMMa
YTJIOB KOTOPOTO paBHA ABYM MPSIMBIM; CYIIECTBOBAHUE YETHIPEXYTOJIbHUKA, CYMMa YIJIOB KOTOPOTO
paBHA YETHIPEM MPSIMBIM; CYILIECTBOBAHUE MOIOOHBIX, HO HEPABHBIX TPEYTOJIbHUKOB; KOJUTMHEAPHOCTh
TpeX TOYEK, PaBHOYIAICHHBIX OT MPSIMOW; BO3MOXKHOCTh ONHUCATh OKPYKHOCTh BOKPYT JIHOOOTO
TPEyroJIbHUKA; IepecedeHre Jr000ro NepreHAnKyIIsipa K CTOPOHE OCTPOTO YIiia CO BTOPOI CTOPOHOM).

©CONOUdWN




10.  Akcuoma napamienbHocTH JIobaueBckoro. CymMMa yrioB TpeyrojibHUKA U YETHIPEX YT OJIbHUKA
Ha Tiockoctr JIobaueBckoro. [Ipu3Haku paBeHCTBA TPEYTOJLHUKOB Ha TNIOCKOCTH JIoGadeBCKOTO.
11.  TMapamnensHbie mpsimbie 1o JloGaueBckomy. I[lpu3nak mapamtensHocTH. CyliecTBOBaHUE
napajuieJIbHbIX TpsAMbIX 10 JloOGadueBckoMy. YToJl Tapa/uieIbHOCTH M €ro cBoicTBa. DyHKIHS
JloGaueBckoro.

12. CpoiicTBa 4eTHIPEXyTrOJILHUKOB Ha MI0cKocTH JIobaueBcKoro.

13. CgoiicTBa mapajuieNbHbIX NPSAMBIX Ha IIockocTH JloGaueBckoro. Pacxonsmiuecs mpsmbie Ha
TIOCKOCTH JI00a4eBCKOTO: IPU3HAK M CBOMCTBA.

14. OxpyKHOCTb, SKBUJIMCTAHTA U OPULIMKII Ha IJIOCKOCTH JI0OaueBCKOro 1 nx CBOMCTBA.

15. UnTtepnperanus miockoctu JlobaueBckoro (moaens Kemnu-KieliHa Ha €BKIMIOBOM IJIOCKOCTH,
mozenb [lyaHkape Ha TONMYIIOCKOCTH | Jp.). HemporuBopeunBocTh MianuMmeTpun JlobadeBcKoro.
He3zaBucumocTs akcroMsbl nmapaienbHocTH [lnelidepa oT octanbHbIX akcuoM [ uibbepTa.

16. ToHsITHS JUTMHBI OTPE3Ka, IJIOMAX MHOTOYTOJFHUKA U 00heMa MHOTOTPaHHHKA.

17. O630p akCMOMATHUK IJIAHUMETPUH U CTEPEOMETPUH, MPEACTABICHHBIX B IIKOJIBHBIX y4eOHUKAX.

IloaroroBka Kk 3a4eTy ¢ OLEHKOM \1, 2,3,4,6,8,9




5 PECYPCbI, HEOBXOJIUMBIE /IUISA OCYIIECTBJIEHUSI OBPA3OBATEJIBHOI'O
IMPOOECCA IO JUCIUITJIMHE

5.1 UndopmanuoHHbIE TEXHOJIOTHH
OO0pa3oBaTeNbHBI MPOIECC OCYLIECTBISETCS C MPUMEHEHHEM JIOKATBHBIX M PACIpeeICHHBIX
UH(POPMALIMOHHBIX TEXHOJIOTHUH (Tabnusl 4, 5).

JlokajbHbIE I/IH(l)OpMaIII/IOHHLIe TEXHOJOI'MH

Tabauya 4
[Tepeuenn
JUIICH3UOHHOTO H
CBOOOIHO
I'pynma nporpaMMHBIX | pacrpoCTpaHIeMOro PeKBH3HTEI
Aynurtopus ITOATBEPKAAIOLLETO
CpeacTs IporpaMMHOI0O
JIOKyMEHTa
o0ecIeuYeHus, B TOM
YHCIIC OTEYECTBEHHOTO
MIPOU3BOJICTBA
Ayn. Ne207
OdpHcHbIe TPOrpaMMbI LibreOffice «[Tomemenue s https://ru.Iibreqffice.org/abou
CaMOCTOSTEILHON t-us/license
paboThD»
Ayn. Ne207
OrniepaiioHHbIe Manjaro Linux XFCE & | «Ilomemienue as  |http://gostrf.com/normadata/1
CHCTEMBI KDE camocrosTensHon | /4293798/ 4293798256.htm
paboThI»
e SageMath
: S“‘;I';iti’ma Ay Ne207
Hayunpie pacuetsi |o  PSPP «ITomemienwue must  |http://gostrf.com/normadata/1
camocrosTensHON | /4293798/ 4293798256.htm
e Cpena PaGoTHI»
CTaTUCTHUYECKUX
BBIUMCIECHUN R
Ayn. Ne207
I'padpmueckue GIMP «[Tomemenwue must | https:/Avww.gimp.org/about/
PEeNaKTOPhI CaMOCTOSTEIILHOM COPYING
paboThI»
Bpayzepsbl Aya. Ne207
(BeboGo3peBares) Firefox «llomemerue s https://rusgpl.ru/
CaMOCTOSITENTLHOU
paboThI»
PacnpenesienHble HHGOPMAIMOHHBIE TEXHOJIOTHH
Tabauya 5
['pynna HanmenoBanue

bubnmoreku u o6pazoBareabHbIE
pecypchl (B TOM YHUCIIE IEPCOHATbHbIE
caiftel npenoaasareneit HI'TIY)

Onekrponnas oubmmorexa HI'TIY http:/lib.nspu.ru

OnexrponHas oubnuoreka KO ®I'bOY BO «HITIY »
http://lib.kbnspu.ru/

[Iepconanbnsle caiitsl npenonasarenein KO ®I'bOY BO
«HI'TIY » http://prepod.nspu.ru

Cucrema s1eKTpoHHBIX TOpTQoiuo cryaentoB HI'TIY
https://mww.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 MaTepuajibHO-TeXHUYECKOe oDecriedeHne TUCIMMIMHbI

Tabnuya 6

Howmep u HanmeHoBaHue
(TIpy HAJIM4KN ) TOMELIEHUS
JUISL OCYIIECTBIICHUS
o0Opa3oBaTeIbHOM
JeATEILHOCTH

[TepeyeHb OCHOBHOTO
o0opymoBaHus

AJlpec MecTa OCYIIECTBICHUS
00pa3oBaTeNLHON ICATEIIEHOCTH
(MeCTOIOJIOKEHHE COTJIACHO
JIMLIEH3UN)

Vuebnas AyaAUuTOPHUA JJIA IIPOBCACHUS y‘le6HI>IX 3aHATUH JEKIIMOHHOI'O TUIIA

JleximmonubIH 3a1 Ne 1

KommekT yue6Ho# Mebenu

632387, HoBocubupckast 0071. T.
Kyiiopimies, yi. Monozaexsas, 1om 7

JlekumoHHbI 3a11 No 2

KommiekT yue6Ho# Mebenu

632387, HoBocuOupckast 0071. T.
Kyii6pimies, yin. MonoaexHas, 1om 7

Bosp110ii JIEKITMOHHBIN 3211

KommiekT yae6Ho# Mebenu

632387, HoBocubupckast 00JI. T.
Kyiiopimies, yi. Monozaexnas, 1om 7

Ayn. Ne209 «Yuebnas
ayJIUTOPUS JICKIIMOHHOTO
THIIA 3aHITUN»

KommiexT yueOHoi mebenu,
KommerotepHoe o6opyaoBanue:
Komnbrorep B kommiekre (¢
BBIXOJIOM B ceTb "MHTEepHET" 1
JOCTYIIOM K  JJIEKTPOHHOU
nH(pOpMaIOHHO-
o0pa3oBaTeIbHOM
YHHUBEpPCUTETA) — § IIIT.
HuTepakTtuBHOE
00opyI0BaHUE:

cpene

SMART nocku — luir.

632387, HoBocubupckas 00
Kyiiobiies, yin. MononexHas, 1om 7

I

YyeOHast ayTuTOpus AJIsl IPOBEACHHs YUeOHBIX 3aHATUN CEMHUHAPCKOTO THIA (IPaKTHYECKUE
3aHsTHS, Ja0opaTopHble 3aHATHs )/ YdueOHas ayTuTOpUs AJis IPOBEACHHS TPYIIIOBBIX U
MHUBUAYAIBHBIX KOHCYJIbTAlMM/ Y4ueOHast ayAuTOpHUs AJIs IPOBEIEHUS TEKYIIETr0 KOHTPOJIS U

IIPOMEXKYTOUHOM aTTECTALINH

Ayn. Nel02 «YyeOHnas
ayIUTOPUSI CEMUHAPCKOTO
THUIIA 3aHIATHIT

Komrmiekt yueOHol Mebenu,
Jlocka ayauropHasi — 1mir.

632387, HoBocubupckast 0011 T.
Kyii6pimies, yin. MonoaexHas, 1om 7

Ayn. Nel06 «Yuebnas
ayJIMTOPUSI CEMUHAPCKOTO
THUIIA 3aHIATHIT

Kommuiext yuebHoit mebenu,
Jlocka ayauropHasi — 1mir.

632387, HoBocubupckast 0011. T.
Kyiiosimies, yn. MonogexHas, 1om 7

Ayn. Nel07 «YyeOuas
ayJIMTOpUsI CEMUHAPCKOTO
THUIIA 3aHATUI»

Kommuiext yuebHoit mebenu,
Jocka aynuropHas — lmr.

632387, HoBocubupckast 0071. T.
Kyii6pimies, yin. MonoaexHas, 1om 7

Ayn. Ne212
«KoMIbIOTEpHBII KI1accy

KommiexT yueOHo mebenu,
KomnbsroTepHoe o6opyoBaHue:
Kowmmerotep B komriekTe (¢
BBIX0JIOM B ceTh "HTepHeT" n
JOCTYIIOM K  3JIEKTPOHHOU
MH(POPMAIIIOHHO-
o0pa3oBaTeIbHOM
YHHUBEpCHUTETA) — § LIT.
HNHTepakTuBHOE
00opyI0BaHUE:

cpene

632387, HoBocuOupckas 00
KyiiOpieB, yi. MononexHas, 1oM 7

T

SMART pocku — lur.

[Tomerenue 17151 CaMOCTOATENBHON PaOOTHI 00yUAIOIITNXCSI




Ayn. Ne207 «ITomemenune
11 CaMOCTOSTEIbHON
paboThD

KowmrmiekT yuebHnol mebemn.
KommerotepHoe 060pynoBanue:
KommbroTepsl B KOMIUIEKTE (C
BBIXOJIOM B ceTh "MHTepHer" u
JIOCTYTIOM K 3JIEKTPOHHOU
MH(POPMAIIOHHO-
o0pa3oBaTeNbHOI cpefie
YHMBEpCUTETA) — & 1IT.,
[TewaTtHOE U CKaHUpYIOIIEE
o0opynoBaHue: MPUHTEPHI —

632387, HoBocubupckas o011 T.
Kyiiopimies, yi. Monozaesxnas, 1om 7

[Tomemienue a1 XpaHeHHs U MPOPUIAKTHUECKOTO 00CTyKUBaHUS yueOHOr0 000pyI0BaHUS

Ayn. Ne217A «Ilomenienue
JUISl XpaHEHUs U
pOoQHUIAKTHIECKOTO
00CITy’)KUBaHUS
000pyI0BaHUS»
WNuBeHTaphb

L.
HNuBenTapsb:
TecTep KOMIIBIOTEPHBIN — 1 IT.
Crienmanu3upoBaHHbII
WHBeHTaphr — lmr. Habop
HWHCTPYMEHTOB U]
oprrexuukr — 1 1t (28

npeaMeroB).  M3meputenbHoe
obopynoBanue: BonbT™MeTpsl —
lwr., Mynstumerp — lwmr,
Kommnsroteproe
obopynoBanue: Kommbiorep B
koMmIuiekTe — lmr. [leyatHoe
obopynoBanue: — lmr.

632387, HoBocubupckas 0011 T.
Kyii6pimies, yin. MonoaexHas, 1om 7




6 OUEHOYHBIE MATEPHUAJIbI
6.1 OueHo4YHbIe MATEPHAJBI 1JIS1 IPOBeeHHS TEKYLero KOHTPOJIs yCleBaeMOCTH

Tabauya 7
Ne n/m ‘ HanmenoBanue Temsl ‘ Koz xomnerenunu ‘ @OopMBI IIPOBEPKHU
IlepBbIit cemecTp
1 Tewma 1. BekTopHnas anrebpa VYK-1, I1K-1, T1K-3 1. THNOBbIC  KOHTPOIBHBIE
paboThI
2 Tema 2. AHanuTHueckas VK-1, TIK-1, TIK-3 1. TunoBble KOHTPOJIbHBIE
I€OMETPHUsI Ha IIIOCKOCTH paboTh
Bropoii cemectp
3 Tema 1. AHanmiThyeckas VK-1, [TK-1, TIK-3 1. TumoBble KOHTPOJIbHBIE
Te€OMETPHUsI B IPOCTPAHCTBE paboThI
4 Tema 2. I'eomerpuueckue VK-1, TIK-1, TIK-3 1. TunoBble KOHTPOJIbHBIE
peoOpa3oBaHus paboThI
Tpetuii cemectp
5 Tema 1. I'eomerpuueckue VK-1, [TK-1, TIK-3 1. TunoBble KOHTpPOJIbHBIE
MIOCTPOCHHUS Ha TIOCKOCTH paboThI
6 Tewma 2. MeToabl n300paxeHui YK-1, IIK-1, TTIK-3 1. TunoBbie  KOHTPOTLHBIC
paboThI
YetrBepThili cEMeCTp
Tema 1. OcHOBaHUS T€OMETPUU U 1 THIOBBE KOHIDONLHLE
7 DJIEMEHTBI reomerpun| YK-1, ITIK-1, TTK-3 ' p
paboThI
Jlo6aueBckoro

6.2 OnleHOYHBbIEe MATEPHUAJBI 1JIl IPOBEIEHNS MPOMEKYTOYHOM aTTecTAlH 00yIAIINXCSI
Tabnuya 8

OI_IGHO‘IHBIG MaTCpurajbl IJIA HpOMCXCYTOqHOﬁ arTeCTanuu

Bropoii cemecTp (IKk3aMeH)

Koa xomnerennuu: YK-1

1. HanpasneHHble oTpe3ku U BeKTOpbl. Cll0KEHHE BEKTOPOB U €ro cBoMcTBa. PasHOCTh ABYX
BEKTOPOB.

2. YMHOXEHHE BEKTOpa Ha YUCIIO U €T0 CBOMCTBA.

3. Cucrembl THHEWHO 3aBUCHUMBIX W JIMHEHHO HE3aBHCHMBIX BEKTOPOB M WX CBOWCTBA. [Ipm3HaKu
KOJUIMHEAPHOCTU Y KOMILJIAHAPHOCTH BEKTOPOB.

4. BektopHoe mpocTpaHcTBO. basuc BekTopHOro npocrpanctsa. KoopanHatel BeKTOpa B JJaHHOM
Oazuce.

5. CkansipHoe mpousBesieHHE BeKTOpoB. CBOMCTBA CKaISIpHOrO Mpou3BeleHHs. Brruncienue
CKaJISIPHOTO TIPOU3BEICHUS 10 KOOPJMHATaM BEKTOPOB B OPTOHOPMHPOBAHHOM Oa3zuce

6. OpueHTaIus IIOCKOCTH U IIPOCTPAHCTBA. BekToOpHOE Mpon3BeieHe BEKTOPOB U €0 CBOWCTBA.

7. CmelaHHOE MTPOU3BEICHUE BEKTOPOB U €r0 CBOMCTBA.

8. Koopauuatel Toyek Ha IJIOCKOCTH. PemieHune mpoctedmux 3anad B koopauHatax. @opmyssi
npeoOpa3oBaHus apPUHHON U MPAMOYTOJIBHON CHCTEM KOOPIMHAT Ha MIIOCKOCTH.

9. YpaBHeHUs JIMHUH.

10. [IpumeHeHre BEKTOPHO-KOOPAMHATHOIO METO/1a K PEIICHHUIO 33/1a4 IEMEHTapHON T€OMETPHH.

" Nan mapamrenenunex ABCDA'B'C'D’, O - Touka nepecedenus ero auaronaneii, M, N, P u Q -
2= ==, 55 o
cepeaunbl 0okoBbIX cTopoH AA’, BB', CC' u DD'. HaiiTu KoOpIMHATHI BEKTOPOB AB AC AP BQ

->——, T T

1 0C BOasuce:e 1 =0A,e2=0B,e3=0D.

13. Tlo npuBefeHOMY HUKE pacCyaeHuro 1o gokazarenbetBy teMmbl AB =CD < AC = BD npats
3aKJIFOYEHHUE O TOJIHOTE M MPABMIILHOCTH 3TOTO paccyxJieHus. [Ipu HeoOXOUMOCTH TTONIPABUTh WA

AOHIOJHHUTD PACCYKACHUC:

«Tax xak AB=CD , 10 u3 ompenenenus paBeHcTBa BekTOpoB momydaeM, uto AB || CD u

AB=CD , orkyna cnegyer, uro ABDC mnapamnenorpamm. B  napamnenorpamme




IIPOTHBOIOJIOXKHBIE CTOPOHBI paBHbl M HapauienbHbl, nostomy AC || BD u AC =BD , a 3nauur
ATTCTT =B7TD 0, N
14. Haiitu Beicoty DH tetpasapa ABCD, ecinu: AB {3;1;1},

a3
AcC{o; " AD{ T
15. Mcnomnb3yst BEKTOPHI HA INTOCKOCTH, HAWIUTE KOCUHYC yTia MKy MearnaHo A M u OucceKkTpucon
BE npsmoyronbHOro Tpeyroiabauka ABC ¢ npsmbim yriiom C, ecniu AC=4, BC=3.

16. ChopMynupyiTe ¢ TOMOIIbIO BEKTOPHBIX COOTHOIIICHUN YTBEPKIECHUE O CBOMCTBAaX KBajpaTa.

Koa kxomnerennuu: IK-1

Bomnpocs 11 cobeceioBaHust:

1. YpaBHeHue mpsiMOil Ha IUIOCKOCTH, 33JaHHOW Pa3HBIMU CIIOCOOAMHU. YCIIOBHE NapalliebHOCTH
BEKTOpa U IIPsAMOM. PacnosiokeHue npsmMol OTHOCUTENIBHO CUCTEMbI KOOPAUHAT

2. B3auMHOE pacnosio’KeHue JABYX MPSIMBIX Ha IIOCKOCTH.

3. AHanuTudeckoe 3aJjaHue MOIYIIOCKOCTH. MeTpuiecKue 3a/1a4ll TeOpUU MPSIMOI Ha IIIOCKOCTH.

4, Jlampl KoopmuHaThl dYeTbipex BepmuH mapawienenunenqa ABCDA'B'C'D'.  Onpenenutb
KOOpAMHATHI OcTalbHBIX BepiuH: A(2;3;-1), B(4;0;2), C(1;1;-6), A'(1 -3;-4).

5. JlaHbl ypaBHEHUS ABYX CTOPOH poMba: x+2y-1=0, x+2y+3=0u ero muaronamu: x+y=0. Haiitu
ypaBHEHHS JBYX IPYTUX CTOPOH.

6. Man nmapamenenunen ABCDA'B'C'D’, M — cepenuna pebpa AA'. Vcrions3yst MeTO KOOpAWHAT,
HalTH yroi Mmexay miockoctssmu MDC' u AB'C, eciim AB=2, AD=3, AA" =6.

Koa xomnerennuu: INK-3

Bormpocsr muist codecenoBaHus:

1. D, cBoiCTBa AJUIHIICA.

2. I'mnepboina, cBOICTBa TUTIEPOOIIBL.

3. JlupekTopuaibHOE CBOMCTBO AJUIHIICA U THIIEPOOIIBI

4. Tlapabomna, cBoiicTBa mapaloJIbI.

5. Obuiee ypaBHEHHE KpUBOM BTOpOro nopsijaka. [lepeceuenne kpuBoii BTOPOro MOpsiAKa U MPSIMOA.
ACUMITOTUYECKUE HAPABICHHSI.

6. LIeHTpBI KPUBBIX BTOPOTO MOPSIIIKA.

7 KacarenbHble K KpPUBBIM BTOPOro mopsaka. ONTHYECKHE CBOWCTBA JJUIMIICA, THIEPOOIIBI,
napaloJIbl.

8. JlmameTppl KpUBBIX BTOPOTO MOpsJKa. Teopema O CONPsIKEHHBIX JUaMeTpax KPHBOW BTOPOTO
nopsaka. [ maBHbIe JUaMETPHI U TJIaBHBIE HAIMIPABJICHUS KPUBOI BTOPOTO MOPSAIKA.

9. XapakrepucTuueckoe ypaBHEHHE KpUBOil BTOporo mopsaka IlpuBeneHue oOmiero ypaBHEHUs
KpUBOI BTOPOTO MOpsAIKa K KaHOHWYeckoMy BuAy. Kimaccuduxaius KpuBbIX BTOPOTO MOPSIKA.

10. OmpenenuTh BUA_JIMHUYU BTOPOTO mopsiika 3x2 — 2xy + 3y2 + 4x + 4y — 4 = 0.

11. Hanumure ypaBHEHHE OOIIETO JUAMETpa ABYX JUHUN BTOPOTO MOPSIKA:
y1x2—=2xy—y2—2x—-2y=0 u yaux?-—-2xy+y2—2x—2y=0.

13.CocTaBbTe KAHOHHYECKOE yPABHEHHE THIIEPOOIIBI, €CIN €€ SKCIEHTPHCUTET paBeH V5, a oHa 13
BEpIIMH UMeeT KoopauHaTsl (— 2; 0).

Tpernii cemectp (3auer)

Koa komnerennuu: YK-1

1. KoopauHaTel ToO4Yek B mpocTpaHcTBe. Perienue mpoctedimmx 3aaad B KoopauHaTax. DopMylibl
npeoOpa3oBaHus apPUHHON CUCTEMbI KOOPAMHAT B IPOCTPAHCTBE.

2. YpaBHEHUS JIMHUH U TTOBEPXHOCTEH.

3. YpaBHEHUS IUIOCKOCTH, 3a/JaHHOHN Pa3IMYHBIMU criocobaMu. B3aumMHoe pacnonokeHue niocKoCTu
Y CUCTEMBI KOOpJAMHAT. B3aMHOE paconoxkeHue AByX MIOCKOCTEM.

4. YpaBHeHUs] TpsIMOM B MpocTpaHCTBE. B3anMHOe pacrnojiokeHue IBYX NpsAMbIX. B3anmuoe
pacIoioKeHNEe MPSIMOM U TIIIOCKOCTH.

5. AHanuTHYecKOoe 3a/laHue TOJYINpOCTpaHCTBAa. MeTpuyeckhe 3aJadd  TEOpUH MPSAMBIX U
IJIOCKOCTEHN.

6. [lpunoxxeHne TeOpuu MPSIMBIX M MJIOCKOCTEH K PEIICHHIO 3a]1a4 JIEMEHTAapPHOI reOMETpuH.

Koa komnerennuu: IK-1

1. TToBepxHOCTH BTOPOTO MOpPsAIKa. MeTo1 ceueHH.
2. llunuHIprYecKre 1 KOHUYIECKHE MTOBEPXHOCTH B IIPOCTPAHCTBE.




[ToBepXHOCTH BpalleHUs B IPOCTPAHCTBE.

DIUTUTICOUIBI ¥ TUTIEPOOJION B, K UX CBOMCTBA.

[Tapabonouab! ¥ UX CBOMCTBA.

[IpssMmonuHeitHBIE 00pa3yroye MOBEPXHOCTEH BTOPOTO MOPSIKA.
Janbl ypaBHeHUs ockocTedt o  4x+2y+2z-3=0 u B: 4x+2y+2z-6=0. Haiitn ypaBHEHHE HX
JIOCKOCTH CUMMETPHH.

= N oo~ w

[0

'HaiiTy ypaBHeHHe OpPTOTOHANBHOM NpOeKIuH npsMoit | Ha mrockocTs T | : [ 2x+y-22=0,
14X —y—-2z-14=0,
n:3X+2y—-z-1=0.
9. AKCHOMBI TOCTPOEHHSI LUPKYJIeM U TuHelkoi. OcHOBHBIE ocTpoeHus. Cxema penieHus 3aaad
Ha IIOCTPOEHUE
10. KoHCTpyKTHBHBIE MHOKECTBA/TEOMETPUYECKHE MECTA TOUEK
11. Mertoa KOHCTPYKTHBHBIX MHOXeCTB (MeTox 'MT, MeTon nepecedeHunii) mpu peieHny 3a/1a4 Ha
IIOCTPOCHHE.
12. TlpumeHeHue CBOMCTB IBMKEHUH K PEIICHUIO 33/1a4 Ha IIOCTPOECHUE.
13. TIpumeHEeHHE CBOMCTB TOMOTETHH U TIOJJOOUS K PEIICHHIO 3a/1a4 Ha TIOCTPOCHHE.
14. AnreOpanyeckuil MeTOA pellIeHNUs 3a7a4d Ha IOCTPOEHHUE.
15. IlpumeHeHue CBOMCTB MHBEPCUM K PEILICHHIO 3a/1a4 Ha MIOCTPOEHUE.
16. Kpurepuii pa3pemmMoCTH 3a7a4 Ha TIOCTPOCHUE UPKYIIEM U THHEHKOM.
17. 3apmauu Ha mocTpOeHus, Hepa3peIIMble HUPKYIEM U JTMHEUKOM.
18. TlapamienbHOE MPOEKTUPOBAHKE U €r0 CBOMCTBA. [[oHATHE O IIEHTPaIHLHOM MPOSKTHPOBAHHH.
19. M3oOpaxenue miockux GUryp npu napaieaIbHOM MPOSKTHPOBAHHH.
20. M300pakeHHMe MHOTOTPAaHHUKOB IpH NapajlieqbHOM IpoekTupoBaHuu. Teopema Ilonbke-
[IIBapmia.
21. M3o0pakeHue KpyTibIX TEJ IpU MapajieIbHOM NPOSKTHPOBAHHH.
22. AKCOHOMETpHS U €€ CBOWCTBA.
23. TlonHbIe U HETIOIHBIC N300PAKEHHS.
24. PemieHue MO3UIIMOHHBIX 33/1a4 HA TIOJIHBIX H300PayKECHUSX.
25. Tlonsarue o merone MoHxka.

Koa komnerennuu: INK-3

1. Orobpaxenus u mpeodpazoBaHusi MHOKeCTB. [IponsBeneHne (KOMIO3UIMs) MpeoOpa3oBaHuM,
rpymma npeoopa3oBaHHii.

2. JIBrkeHUs TUIOCKOCTH: TMapalljIeNIbHbII MepeHoc, BpalleHHe, 0ceBas CUMMETPHsI, CKOIb3AIIas

CUMMETpHUS, UX CBOICTBA.

3. CBoiicTBa IBMXEHUN O0ILETO BU/A.

4. OcHoBHasl TeopeMa JIBI>KEHUHN TIOCKOCTH.

5. 'eomerpuyecku paBHble (GUTYPBI U UX CBOMCTBA.

6. AHAIUTHYECKOE BBIpAKEHUE JIBWDKEHUH ITUIOCKOCTH. [pymnma JBIKEHUH TUIOCKOCTH U €€
noArpynnsl. I'pymna cuMmMeTpuii reoMeTpuyeckoil purypsl.

7. Knaccuduxkarus 1BH>KEHU MI0CKOCTH epBoro poaa. Teopema [lans.

8. Knaccudukarus 1BHKEHUI MIIOCKOCTH BTOPOTO POJIA.

9. I'omoTeTus u ee CBOICTBA.

10. TlomoOus mockocTH, cBolicTBa moaobus. Knaccudukarus mogobuii miockoctu. I'pymnma
nono6uii u ee noArpymniel. [lonobusIe GUryps!.

11. Addunnsie mpeodpazoBanus m1ockocTH. CBolicTBa apUHHBIX MPEOOPa30BAHUN TIIOCKOCTH
12.  OcHoBHas Teopema 00 aHUHHBIX TPeoOpa30BaHUAX TIOCKOCTH.

13.  Ananutuyeckoe BbIpaxkeHHe aQPUHHBIX MPEOOpa30BaHUN MIIOCKOCTH.

14.  IlepcnextuBHO-apuHHBIE TPeoOpa3z0BaHUs IIOCKOCTH: CBOWCTBA, BUJIBL.

15.  I'pynna appuHHBIX TpeoOpa3oBaHU INIOCKOCTH U €€ TOATPYIIIIHL.

16. WHBepcHs MIIOCKOCTH OTHOCHUTEIBHO OKPYKHOCTH. CBOMCTBA MHBEPCUU. AHAIUTHYECKOE
BBIpa)KEHUE HHBEPCUH TUTOCKOCTH.

17. [TonsiTus o nBwXkeHHsIX mMpocTpaHcTBa. CBOWMCTBAa JBMXKEHUN MpocTpaHcTBa. [Ipumepsr
JIB>KEHUU MTPOCTPAHCTBA.

18.  IlpunoxeHue TEOPHUM TEOMETPUYECKHX IMPeoOpa3oBaHMN IUIOCKOCTH K PEIICHHIO 3ajay

3JIEMEHTAPHOU FT€OMETPHH.




YerBepThiii ceMecTp (3aueT ¢ O1leHKOH)

Koa xomnerennuu: YK-1

1. Tlonstne 00 akcHOMaTHYECKOM MeToje. TpeOoBaHWs, MPEABIBISIEMBbIE K CHCTEME aKCHOM.
HenpoTtuBopednBOCTh CUCTEMBI aKCHOM Ha TPUMEpPE aKCUOMAaTUKU Bens.

[TonHOTa M HE3aBUCUMOCTb CUCTEMBI aKCHOM Ha IIPUMEPE aKCUOMAaTUKU Benis.

Cucrema akcuom I'nunp0epra u ciaeiCTBUS U3 aKCHOM.

ITocTpoeHne eBKIMI0BOM T€OMETPUU HAa OCHOBE akCHOM Bels

HenportuBopeunBocTs akcnomatuku [ misdepra.

[Tareiii moctymnar EBknuaa u akcnoma napamuiensHoctu [lnefidepa.

. CymMa yrioB TpeyrojapHUKOB M IIATHIN nocTysat EBkinpa.

~No o wN

Kox komnerenmuu: I1K-1

1. IlepBas u BTOpas Teopemsl JIexkanapa.

2. IlpennoxeHus, 5KBUBAJICHTHBIE aKCHOME MapauIeIbHOCTH (CYILIECTBOBAHUE TPEYTOJILHUKA, CyMMa
YIJI0B KOTOPOrO paBHA JBYM IPSIMBIM; CYLLIECTBOBAHHE YETHIPEXYTOJbHUKA, CYMMa YIJIOB KOTOPOI'O
paBHa YETBIPEM IPSAMBIM; CYILIECTBOBAHHE MOA0OHBIX, HO HEPABHBIX TPEYTOJIbHUKOB; KOJUIMHEAPHOCTh
TpPEX TOYEK, PABHOYIAIEHHBIX OT MPSAMOH; BO3MOKHOCTb OIIMCaThb OKPYKHOCTb BOKPYI JIHOOOIO
TPEYToJIbHUKA; [IepeceueHue JIF00O0ro MepeHANKYIIsIpa K CTOPOHE OCTPOTro yIila Co BTOPOH CTOPOHOI).
3. Akcuoma napamiensHocty Jlo6aueBckoro. CymMMa yriioB TpeyrojibHHKA U YETHIPEXYTOJbHUKA Ha
iockoctu JlobaueBckoro. [Ipu3Haky paBeHCTBA TPEYTOIBHUKOB Ha MI0cKOCcTH JIoO6aueBcKoro.

4. TlapamnensHsle npsmpie 1o JloGaueBckomy. Ilpmsnak mnapamiensHoctu. CyliecTBOBaHHE
napajjiesIbHbIX NpsMbIX 10 JloOayeBckoMy. YTroi mapajuiebHOCTH M ero cBoiictBa. DyHKuus
Jlo6aueBckoro.

5. CBoliCcTBa YETHIPEXYTOJIbHUKOB Ha IJIOCKOCTH JIoOaueBCKOro.

Koa xomnerennuu: ITK-3

1. CgoiicTBa mapajuienbHbIX NPsAMBIX Ha IulockocTH JloGaueBckoro. Pacxonsmmecs mnpsMble Ha
1ockocty JIobaueBCcKoro: npu3Hak M CBOiCTBa.

2. OKpY>KHOCTB, SKBHIUCTAHTA U OPHUIIMKI Ha TIIOCKOCTH JI0Oa4eBCKOTO M MX CBOMCTBA.

3. Murepnperanus miockocty JlobaueBckoro (mMonens Kemnmm-KneilHa Ha eBKIMAOBOM MIOCKOCTH,
Mozenb [lyankape Ha nosymiuockoctu u ap.). HenporuBopeunBocTs miuanumerpuu JlobaueBckoro.
HeszaBucumocts akcuomsl napasuiensHocTu [Tnelidepa ot octanbHbix akcuom ['unsbepra.

4. IloHsTHS JUIMHBI OTPE3KA, IJIOLAAU MHOTOYIOJIbHUKA U 00beMa MHOTOTpaHHHKA.

5. O0630p akcMOMaTHKAa IUIAHUMETPHUH U CTEPEOMETPHH, IIPEJICTABICHHBIX B IIKOJIbHBIX Y4EOHUKAX.

6. CocTaBUTh KOMIUIEKC T€OMETPUUYECKHX 33a4 Ha IIOCTPOECHUE 7S 7 Kiacca.

CocTaBUTh KOMIIJIEKC TE€OMETPUUECKHX 3a/1a4 Ha NOCTpOeHue ceueHuit 1110 kiacca.

Kpurtepuu BbicTaB/1eHUs] 0TMETOK

OTMeTKa «OTIUYHO» / «3a4T€HO» (BBICOKMH YpPOBEHb C(POPMHMPOBAHHOCTH KOMIIETCHLUH (-UN))
BBICTABIIAETCA OO0y4YaroIIEeMycCsi, KOTOPbI B IMpOLIECCe M3YyYEHUs TUCHUIUIMHBI U IO pe3yibTaTaM
MIPOMEKYTOUHOM aTTecTalliu, OOHApyXWJ1 CHCTEMHbIE 3HaHMA 1O BCEM paszjenaM MporpamMMbl
JUCHUIUIMHBL / MOJYyJNs /NIPaKTUKU, MPOJEMOHCTPUPOBAT CIIOCOOHOCTh K HX CaMOCTOSITEIbHOMY
MIOTIOJIHEHUIO, B TOM YHCJIE€ B PAaMKax Y4eOHO-HCCIEI0BATEIbCKOW M HAay4HO-HCCIIE0BATENILCKOM
NESTEeIbHOCTH; TP  BBIMOJHEHWHM  33/1aHUH, TPETYCMOTPEHHBIX  IPOTPAMMOM,  YCIIEUITHO
IIPOAEMOHCTPUPOBAJ OCBaMBAaEMbI€ B paMKaX TUCLMILIMHBI / MO / MPAKTUKU NMPOo(ecCHOHAIbHbIE
YMEHHMsI; MpPEICTaBUI pPE3yJabTaThl BBINOJHEHUS BCEX 3aJaHUM Ul CaMOCTOSITEIbHOM paboThl
MOJTHOCTBIO U KaY€CTBEHHO, HAa TBOPUYECKOM YPOBHE, BBIPa3UJI IMYHOCTHYIO 3HAUUMOCTh JIeSITEIbHOCTH;
P YCTHOM OTBETE BBICKA3aJl CAMOCTOSITENIbHOE CYXK/IEHHE Ha OCHOBE UCCIIEIOBAaHUS TEOPETHUECKUX
MCTOYHMKOB, JIOTHYHO M apryMEHTHPOBAHHO H3JIOKWII MaTepuai, CBS3al TEOPHIO C TNPaKTHKON
MOCPEACTBOM MJUTIOCTPUPYIOUINX MPUMEPOB, CBOOOIHO OTBETHJ Ha JIOMOJHUTEIbHBIE BOMPOCHI; MPH
BBINOJIHEHUH MMMCbMEHHOTO 33/1aHUs TPEACTABUII COJIEpKATEIbHbIN, CTPYKTYPUPOBAHHBIN, TITyOOKHA
aHaJIM3 CyTH U MyTeH penieHus npoOaeMsl (3a1a4u, 3a/1aHus); IPU BBIMOJIHEHUN TECTOBBIX 3aJaHHM
nan npaBwibHbie oTBeThI Ha 85 — 100 % 3amaHwmii.

OTMmeTKa «XOpomio» / «3auTeHo» (CpemHui ypoBeHb CGHOPMUPOBAHHOCTH KOMIETCHIMHA (-UH))
BBICTABIISIETCA OOydYarIMIeMycs, KOTOPBIM B MPOIECCe HM3YYCHHS AUCIUIUIMHBI U 1O pe3yibTaTam
MIPOMEXYTOUHOHM aTTecTaluu, OOHAPYXKHJI 3HAHHE OCHOBHOTO MaTepuana MO BCEM pasjeinam
IPOrpaMMBbI JTUCIMILIHHBI /MOAYIIS / IPaKTHKH B 00BbEME, HEOOXOIUMOM IS AajdbHEHIICH yueObl u



npeAcTosmeld padoTel o mpodeccuu, MPOJASMOHCTPUPOBAII CIIOCOOHOCTh K MX CaMOCTOSITEIIHHOMY
MOTIOJTHEHUIO;  NPH  BBINOJHEHWHM  3aJaHWil,  MNPEJyCMOTPEHHBIX  MPOTPAaMMON,  CMOT
MIPOJIEMOHCTPHUPOBATH OCBAaMBacMbIe MPO(ECCHOHATLHBIC YMEHHSI, HO JOMYCTHJI HEPUHIIMITHAIBHBIC
OIIMOKY B UX BBITIOJIHEHUH, KOTOPHIE CMOT UCTIIPABUThH MPU HE3HAUUTEITHHON MOMOIIH MPENO/IaBaTENs,;
MPEJCTaBU PE3yJIbTaThl BBIOJHCHUS BCEX 3aJaHHMN Ui CAMOCTOSITEIILHOW Pa0OTHI, yKa3aHHBIX
B IIporpaMMme JIUCIUIUTMHBI / MOIYyJsl / TPaKTUKH, MPU 3TOM 3aJIaHUSl BBIOJHEHBI IMOJHOCTBHIO U
Ka4eCTBEHHO; IPU YCTHOM OTBETE OOBSCHHI Yy4YeOHBI MaTepuall, MHTEPIPETHPOBAI COJICPKAHHE,
9KCTPAMOINPOBAT BBIBOJBI; MPU BHITIOJHEHUN MUCHMEHHOTO 3a/IaHUS TMPEACTABII PEIPOTYKTHBHYIO
MO3UIIMIO 3JICMECHTHI aHallM3a B OMHMCAaHUM CYTH M IyTeH pemieHHs mpoOsieMbl (3aauu, 3aJaHusi),
M3II0KUI JIOTUYECKYIO MTOCIIeIOBATEILHOCTh BOIIPOCOB TEMBI; IIPH BBHITIOJIHEHUU TECTOBBIX  3aJIaHUM
an MIpaBUIILHBIE OTBETHI Ha 75 - 84 % 3aIaHUIA.

OTMeTKa «yJIOBJICTBOPUTEILHO» / «3a4T€HO» (ITOPOTOBBIN YPOBEHb CHOPMHUPOBAHHOCTH KOMIETEHITUIN
(-um)) BeICTABIAETCS OOyYarOIIEMyCs, KOTOPbIH B MpOIECCEe H3YYCHUS TUCIMIUIMHBI U T10
pe3yiabTaTaM IPOMEKYTOYHOW aTTeCTallud, OOHApYKWJI 3HAHHE OCHOBHOTO Marepuaia I0 BCEM
pasjenaM MporpaMMbl TUCIUILTAHBI /MO / IPaKTHKK B 00bEME, HEOOXOAUMOM IS JalibHEHIIICH
y4eObl U IPEICTOSAIICH paboThI o Mpodeccuu, HO 3HAHUS UMEIOT IMPOOEITBI U IIJI0OXO0 CTPYKTYPUPOBAHBI,
MIPU BBITIOJIHEHUH 3aJJaHUM, MPEAYCMOTPEHHBIX MPOrpaMMoOil, B LIEJIOM CMOT MPOJAEMOHCTPUPOBATH
ocBaMBaeMble MPOPECCHOHATbHBIE YMEHUS, HO JOMYCTUJ OMIMOKHU B UX BBITIOJTHEHUH, KOTOPHIE CMOT
WCIIPABUTh IIPU HE3HAUYUTEILHOMN MMOMOIIIM MTPENO0IaBaTEeNIs; PEICTABIII PEe3yIbTaThl BHITOJIHEHUS BCEX
3aJlaHuM U1 CaMOCTOSATENbHON paboThl, yKa3aHHBIX B IPOTrPaMMe TUCIUIUIMHBI / MOJYJIs / IPAKTUKH,
IIPY 3TOM 3a/IaHUS BBITIOJHEHBI (DOPMAITEHO, KPATKO, pedICKCUsT HENOMHAS WM HOCHT (DOPMATTBLHBIN
XapakTep, MPeACTaBIeHO MOBEPXHOCTHOE OMKUCAHUE; IPU YCTHOM OTBETE MPOJEMOHCTPUPOBAI 3HAHUE
0a30BBIX TIOJOKEHWH W KIIOYEBBIX IOHATUH, BEPHO BOCIPOMW3BEN YdeOHOE cojepx aHue 0e3
HCIIOJIB30BaHUSl JIOTIOJHUTEILHOTO MaTepHalia; MPH BHIMOJHEHUH TUCbMEHHOTO 3a/IaHUsI TIPEICTaBUIT
PENPOAYKTUBHYIO TIO3UITUIO B OMMCAHUM CYTH W MyTEW pelIeHUs mpoOJIieMbl (3a1a4u, 3a/1aHus); IpH
BBINOJHEHUH TECTOBBIX 3aJJaHU 1)l MpaBUiIbHbIE OTBETHI HAa 60 — 74 % 3agaHuid.

OTMeTKa «HEYJTOBJIETBOPUTENBHO» / «HE 3auTeHO» (KoMmeTeHHus(-uu) He chopMUpOBaHA(-bl))
BBICTABIIICTCS OOYYArOIIEMyCsl, KOTOPBI B MPOIECCe HM3YyYCHHUs TUCIMIUIMHBI U IO Pe3yIbTaTaM
MIPOMEXYTOUHOM aTTecTali, OOHAPYXWJI OTCYTCTBHE 3HAHWUN JHOO (parMeHTapHbIe 3HAHUA IO
OCHOBHBIM pa3JieliaM MPOTrpaMMbl JUCIHUIUIAHBI / MOIYJS / TMPAKTHUKH; TPH BBITOJHEHUU 3aJaHUM,
MPEelyCMOTPEHHBIX MPOTPAMMOM, HE CMOT MPOJIEMOHCTPUPOBATh OCBaMBaeMble MPOQECCHOHATbHBIE
yMeHHS (JIONMyCTHJ TPHHIWIMATHHBIE OMIMMOKA B WX BBITIOJHCHHH, KOTOPBIE HE CMOT HCIIPAaBUTh
Mpy yKa3aHMM Ha HHUX TpernojaBaTeneM), TUOO HE BBIMOIHWUI 3a/laHus; HE BBITOJHUT
MPETYCMOTPCHHBIE YYeOHBIM ITUTAHOM IPAKTHYECKHE, JIA0OpAaTOpPHBIC 3aJaHMs; HE IOJTHOCTHIO
BBITIOJTHUIT 33/IaHUS JUIsI CAMOCTOATEIBHON pabOThI, YKa3aHHBIX B MPOTpaMMe TUCHUTUIHNHBI / MOAYIS /
MPAKTUKH, JIUOO 3a/IaHUs BHITIOJTHEHBI HEBEPHO, OUEBUICH IUIATHAT; MPH YCTHOM OTBETE JIOMYCTHI
(dakTUyeckue OMMOKKM B UCHOIB30BAaHWU HAYYHOW TEPMHUHOJOTUM U U3IOKEHUU Y4eOHOro
COJIEpIKaHUs, CJIeTIAIT JIOKHBIC BHIBOJIBI; PH BHIMIOJTHCHUH TECTOBBIX 3a/IaHUH JaJl IPABHIILHBIC OTBETHI
Ha 0 — 59 % 3aganuil.



