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1 HOSICHUTEJIBHAS 3AITUCKA

1.1 llean ocBOeHUsI TUCUMILINHDI:

(opMHpOBaHUE TEOPETUUECKOHN U IPAKTUIECKON KOMIIETEHTHOCTH CTYJICHTOB B 00J1aCTH F€OMETPHH,
TOTOBHOCTH K MPO(eCcCHOHAIBHO-TIEAarOrHuecKoi AeATEIIbHOCTH B KadecTBE MperojaBareis Kypca
MaTeMaTHKU B 00111€00pa30BaTENIbHBIX YUPEKACHUAX (IIKOJIaX, TUMHA3UAX, JINLEAX) U YUPEKICHUIX
HAYaJIbHOTO M CPEJHEro Mpo(EeCCHOHATBHOrO 00pa3oBaHus (MPO(PECCHOHANBHBIX JHUIESIX H
KOJUIS/KAX).

1.2 MecTo AUCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbl

[Iporpamma mUCHMIUIMHBI pa3paboTaHa B COOTBETCTBHU C (hefepalibHBIM TOCYIapCTBEHHBIM
00pa30BaTeIIbHBIM CTAaHIAAPTOM BBICIIETO OOpa30BaHUs MO HampapiieHWIo moarotoBku 44.03.01
[lenarormueckoe oOpa3oBaHue, YTBEP)KICHHBIM Ipuka3zoM MunoOpuayku Poccun ot 22.02.2018 r.
Nel21, mpodeccrnoHaTBPHBIMU CTaHIApTAMH: Tenaror (megaroruveckas AesTeNIbHOCTh B cdepe
JIOIIKOJIBHOTO, HayaJbHOTO OOIIEro, OCHOBHOTO OO0IIero, cpeaHero oomero oOpa3oBaHUs)
(BocmuTaTeNb, YUUTEINb), YTBEPKICHHBIM MPHUKa30M MUHUCTEPCTBA TPyJa M COLMAIBHON 3allUThHI
Poccuiickoit ®eneparuu ot 18.10.2013 r. Ne544n, megaror JOMOTHUTEIHHOTO 00pa30BaHusl AETEH 1
B3pOCJIBIX, YTBEP)KJICHHBIM MpPHKa30M MuHHCTEpCTBA TpyAa U COUMAIBHOW 3ammThl Poccuiickoi
®enepannn ot 05.05.2018 r. Ne298H, nenaror (negaroruyeckas 1esTEIbHOCTD B cepe JOIKOIbHOTO,
Ha4yaJbHOTO 00IIero, OCHOBHOTO 0011ero, cpeiHero odmiero oOpa3zoBaHusi) (BOCIIUTATENb, YUUTENb),
YTBEPKJACHHBIM NPHUKa30oM MUHHCTEPCTBA TPy/Ia U cOLMaIbHOM 3amuThl Poccniickoit denepanuu ot
18.10.2013 1. Ne544m.

JuctunmHa OTHOCHTCS K 0O0s3aTenbHONM dacTu Onoka 1 «/lucumrummebDy ydeOHOTO IilaHa
00pazoBaTebHOM TPOrpaMMmbl, u3ydaercs B 1, 2, 3, 4 cemectpax. Tpynoemkocts auctuiuinabl: 11 3E
/ 396 4yacoB, B ToM uucie 32 yaca - KOHTakTHas pabora c mnpenojaBareneM, 347 4YacoB -
camocTosiTeNbHas padoTa (Tabmauna 2).

1.3 Ilnanupyembie pe3yabTaThbl 00y4eHHs M0 TUCHHUIIJIMHE

JucrumninHa HarpaBiieHa Ha (popMUpOBaHUE KOMIIETEHITNHU( -1i ), TPEICTaBIEHHBIX B Ta0uIe 1.

Tabnuya 1
IlnaHupyemble pe3yJbTaThl 00y4eHHs M0 AUCHHUILINHE

KO,Z[ 1 HAMMCHOBAaHUEC KOMIICTCHIIMH

[Tnanupyemsble pe3ynbTaThl 00y4eHHUs 110
WHaukaTopbl JOCTHKEHUS] KOMITIETEHIIUU JTUCIUIUINHE

YK-1 CnocodeH ocymecTBJIATH MOUCK, KPUTHYECKUA aHAJIM3 U CUHTe3 HH(popMaumu,
NPUMEHSATh CUCTEMHBII MOIXO0/1 /15l pellieHHsl MOCTABJIEeHHBIX 32124

VYK-1.1 JlemoHCTpupyeT 3HaHHE OCOOCHHOCTEH|3HaTh: METO bl KPUTHUECKOTO aHAIM3a 1
CUCTEMHOT'0 u KPUTHUYECKOTO MBIIJICHUS, |CHHTE3a MH(OPMAIUH.
apryMEeHTHPOBAHHO dbopmupyet coOcTBEHHOE| YMETh: IPUMEHSTh CUCTEMHBIN TOIX0]T ISt

CyXJEHHE U OLEHKY HH(pOopMaIuy,
000CHOBaHHOE pEIICHNUE.

IPUHUMACT |PCIICHUA IIOCTABJICHHLIX 3a/1a4.

Brnaners: HaBbIKaMu pe(bJ'ICKCI/II/I I10 IoBOy

COOCTBEHHOH U UY:KOM MBICITUTENTLHOM
JEATENBHOCTH.

VYK-1.2  Ilpumensier  norudeckue GOpMBI |
MpoLeaypbl, crnoco0eH K peduiekcud IO MOBOIY
cOOCTBEHHOU U 4y)KOW MBICIUTEIHHON AESITETbHOCTH.

VYK-1.3 AnHanusupyeT HCTOYHHKH HH(pOpMAIMU C
LENbI0 BBISIBJIEHUA WX TPOTUBOPEYMH U IIOMCKA
JOCTOBEPHBIX CYKICHHUM.

ITK-1 Cnoco0en ocBauBaTh M MCMO/Ib30BATh TEOPETHYECKHE 3HAHUS U NPAKTHYECKHE YMEHHUS
¥ HABBIKH B NIPEIMETHOH 00/1aCTH NIPH PelIeHUH NPO(ecCHOHAIBHBIX 32124

IIK-1.1 3Haer cTpykTypy, COCTaB U OUAAKTHUUYECKHE
eIMHUIIBl TpeIMEeTHON o0aacTu (IpenogaBaeMoro
IpeaMeTa).

IIK-1.2 VYmeer ocymecTBiaTh oTOOp y4eOHOTO
CONICpKAaHUS ISl €ro pealn3allid B Pa3IUYHBIX
(dopmax oOydeHHsI B COOTBETCTBUU C TPEOOBAHUSIMH
@®IoC 00.

I1K-1.3 [lemoHCTpHpyeT YyMeHHE pa3zpabaTbIBaTh
pasnuyHble GOpMBI Y4EOHBIX 3aHITUH, NPUMEHSTH

3HaTh: POJIb 1 MECTO MaTeMaTHKH B 0OIIeH
KapTHHE HAYYHOTO 3HAHUS;

CTPYKTYpY, COCTaB U IUAAKTUYECKHE
€IMHUIIBI COJIePKAHUS IIKOJIBHOTO Kypca
MaTEeMaTHKU.

VYMeTh: OCyIECTBIATE 0TOOP y4eOHOTO
COJICpXKaHUS JUIs €T0 peau3aliy B
pa3nuuHbIX hopMax oOydeHus B




METO/Ibl, TIPUEMBI M TEXHOJIOTUU OOY4eHHUs, B TOM
qrcie nH(HOpMAIOHHbIE.

COOTBETCTBUH C COBPEMEHHBIMU
TpeOOBaHUAMH K 0OPa30BAHUIO.

Brnanets: neifictBueM mpoeKTHPOBAHUS
pa3nuyHbIX HOpM YUeOHBIX 3aHATHH,
HaBBIKOM NMPUMEHEHUS Pa3IMYHBIX METOIOB,
IPUEMOB U TEXHOJOTHI B 00y4eHUHU
MaTEeMaTHKe.

IK-3 Cnocoden (opMupoBaTh pa3BHBAKIIYIO 06Pa30BaTEILHYIO CPEAY s A0CTHKEHUST
JIMYHOCTHBIX, PEIMETHBIX U MeTaNpeAMETHBIX Pe3yJbTaTOB 00y4eHHUsI CPeICTBAMHU
NpenojiaBaeMbIX Y4eOHbIX PEAMETOB

[1IK-3.1 Buageer cnocobamMu HMHTErpanuu y4eOHbBIX
[IPEeIMETOB Ul OpraHu3alii pa3BUBarOIIEH yueOHOM
NESTENHPHOCTH  (MCCIE0OBATEIbCKON,  MPOEKTHOM,
I'PyNIOBOM U JIp.).

[1IK-3.2 Hcnons3dyer oOpa3oBaTenbHBIH MNOTEHIHAI
COLIMOKYJITYPHOM Cpelbl perMoHa B IPENOJAaBaHUU
(mpeamera no npoduito) B yaeOHON ¥ BO BHEYPOUHOI
JeSITEIbHOCTH.

3HaTh: XapaKTEPUCTUKY JIUYHOCTHBIX,
NPEIMETHBIX U METAIpPEIMETHBIX PE3YJIbTaTOB
B KOHTEKCTE 00YJIEHUS] MaTeMaTHKE;
O0COOEHHOCTH MHTETPALIUU y4eOHBIX
IPEMETOB JUTsl OPTaHU3AIUHU PA3HBIX
croco0oB yueOHOM IeITeIbHOCTH.

YMeTh: 0Ka3bIBaTh MeIarorn4ecKyro
MOJIEPIKKY 00yJatonIMCs B 3aBHCUMOCTH OT
uX 00pazoBaTeNbHBIX PE3YIbTATOB;
OpraHU30BBIBATH YYEOHBIN MpoIIECC C
WCTIOJI30BAaHUEM BO3MOKHOCTEH
00pa3oBaTeNbHON cpebl A pa3BUTHUS
MHTEpeca K MPeMETy B PaMKax YPOUHOU U
BHEYPOUYHOU AEATEIBHOCTH.

Brnaners: HaBbIKaMK OpraHU3aLuy U
IPOBE/ICHUS 3aHATUH C UCIOJIb30BaHUEM
BO3MOJKHOCTEH 00pa30BaTebHOM CpeIbl s
JOCTHXKEHUS] 00pa30BaTeIbHbIX PE3yJIbTaTOB
u obecrieueHns KauecTBa yu4eOHO-
BOCIIUTATENILHOIO IpoLiecca CpeICTBAMU
MaTEeMaTHKU.




2 COAEP) KAHUME JUCHUIIJIMHBI
IlepBbIii cemecTp
Tema 1. BekTopHas anredpa
Bekrop. Omnepauun Hajg BekropaMu. JIuHelHas 3aBUCHMOCTb BEKTOpoB. KoopaunaTel BekTOpa
OTHOCHTEJILHO JaHHOTO Oa3uca. CkanspHOe MpOU3BeIeHHE BEKTOPOB U €ro CBOWCTBA. BekropHoe 1
CMEIIAaHHOE IPOU3BEACHUSI BEKTOPOB BEKTOpHOE M CMEIIAaHHOE IPOM3BEICHUS BEKTOPOB, HX
MIPUJIOKEHUSI K PEIICHHUIO 3a/1a4.
Tema 2. AHanuTHUYeCKAs TeOMETPHS HA IIOCKOCTH

AdodunHas cuctemMa KOOpAWHAT Ha TUIOCKOCTH. [IpsiMoyronbHas aekapToBa cucTeMa KOOpAMHAT Ha
10cKocTH. [lenenne oTpeska B JaHHOM OTHOUIEHUU. PaccTosHue Mexty iByMs Toukamiu. [losispHbie
koopauHathel. [Ipsmas nunaus. Pasnuunbie criocoObl ee 3amanus. PacctosiHue OT TOYKM 0 TIPSMOIA.
VYros Mexay AByMs IpsIMbIMU. B3auMHOE pacriosioxkeHue AByX MpsiMbIX.
OTnu4uTeNbHBIE CBOMCTBA KOHMYECKUX CEYCHHH. YPAaBHEHMS] KOHMYECKHX CEUCHHM B TOJISIPHBIX
KOOpAMHATaX. YPaBHEHHsI KOHUYECKUX CEUYECHUN B MPSIMOYTOJIBHOM JEKapTOBOM CHCTEME KOOPIMHAT.
HccnenoBanue cBOMCTB KOHMUECKUX CEUEHUH (AITUIIC, TUIIepOoIa, mapadoa). OnTuueckue CBOWCTBA
KOHMYECKMX ceueHui. KacarenpHas K KOHHYECKOMY CEUEHHIO (dJUIMIC, THrepOosia, mapadoiia).
Juametprl koHHMYEcKOTO ceueHus. KpuBbie BToporo nopsizika (o6mas teopus). [Ipusenenue odiero
ypaBHEHUS KPUBOU BTOPOTO MOPSIKA K KAHOHUYECKOMY BUJTY.

Bropoii cemecTp

Tema 1. AHasiuTH4YECKAsi reOMeTPHsi B IPOCTPAHCTBE
AddunHas cucrema KOOpAUHAT B pocTpaHcTBe. [IpsMoyrosibHas 1ekapToBa cucTeMa KOOpAUHAT B
npoctpaHcTBe. JleneHue OTpe3ka B JAaHHOM OTHOIICHHWU. PaccrosiHme MeXIy ABYMS TOYKamH.
AnreOpandeckasi MOBEPXHOCTh U €€ MOPsA0K. PaccTossHMEe OT TOYKM JI0 TIOCKOCTH. YTOJI MEXKIY
JIBYMS TTOCKOCTSIMH. B3anmMmHOE pacrosioxkeHue ABYX IUIOCKOCTel. Paznmunbie crmocoObl 3amaHus
NpSIMOM B TIPOCTPAHCTBE. YTOJ MEXKIYy ABYMS TPSAMBIMH (MPSIMOW W IUIOCKOCTBIO). B3ammHoe
pacroyioKeHue MpsIMOM U IIIOCKOCTH.
OJIMIICONI, OJIHOTIONIOCTHBIM THUMEPOOJION I, ABYIOJOCTHBIM THUMEPOOJION, AIUIANTHYECKUN
napaboJion, Tunepoomaeckuii mapadosgouna. [IpsmonmHeitHpie 00pa3yromre MOBEPXHOCTEH BTOPOTO
nopsiika. Knaccudukanus anredpandyeckux NOBEpXHOCTE BTOPOTo MopsiiKa
Tema 2. I'eomeTpuueckue npeodpa3zoBaHus

OTtoOpaskenus u npeoOpazoBaHusi MHOKeCTB. [IponsBenenue (koMno3uius) npeoOpa3oBaHuii, rpyrma
npeoOpa3oBaHuii. J[BIKEHUS IJIOCKOCTHU: MapajlielbHBIA MEepeHOoC, BpallleHHe, OCeBasi CUMMETpPHS,
CKOJIB3SIIasi CUMMETpHs, UX cBolcTBa. CBoiicTBa ABMXKeHUH oOmero Buaa. OCHOBHas Teopema
JBUKEHHH MI0cKoCTH. ['eoMeTpruecky paBHbIE (GUTYPBI U UX CBOMCTBA. AHATUTUYECKOE BHIPAKEHUE
JBW)KEHUW IJIOCKOCTH. ['pynma ABMXKEHUM IUIOCKOCTH W €€ mnoArpymnmbl. ['pynmna cummerpuid
reomeTpuueckoir ¢urypsl. Kimaccudukamnus ABMKEHHI TUIOCKOCTH mepBoro pojaa. Teopema Ilans.
Knaccudukanuss ABMKEHHUN IUIOCKOCTH BTOporo poja. l'omoretuss u ee cBoiictBa. llogoOus
IJIOCKOCTH, cBoicTBa momobus. Knaccuduxamus momoOuii mimockoctu. ['pynma momoOuit u ee
noarpynmnsl. [logoOusie ¢urypsl. Addunnsie npeodpasoBanus miockocTu. CpoicTBa adpPpuHHBIX
npeoOpazoBanuii MiIockocTH. OcHOBHas Teopema 00 adPuHHBIX MPeoOpPa3OBAHUAX TIIOCKOCTH.
Ananutuyeckoe BbIpakeHue adUHHBIX TpeobpazoBaHuil miuockoctu. [lepcnexkTuBHO-adGUHHBIE
npeoOpa3oBaHusl TNIOCKOCTU: CBOWCTBA, BUJbL. ['pynna ahguHHBIX peoOpa3oBaHMil MIIOCKOCTU U €
noArpymnmnsl. THBEpCHs MII0CKOCTH OTHOCUTENBHO OKPYKHOCTH. CBOMCTBA MHBEPCUU. AHATUTHYECKOE
BBIPQ)KEHUE WHBEPCUU IUIOCKOCTH. [loHATHS O ABMXKEHUsAX mNpocTpaHcTBa. CBONCTBA JIBHKEHHU
npocTtpanctBa. l[lpumepsl nBWkeHUN mnpocTpaHcTBa. I[IpuinokeHne TEOpUUM T€OMETPUUYECKUX
npeoOpa3oBaHMii MIOCKOCTH K PEHISHUIO 33a4 JIEMEHTapHOI reOMeTpuu

Tperni cemecTp

Tema 1. I'eomeTpuyecKkue NOCTPOCHUS HA IIOCKOCTH

AKCHOMBI TIOCTPOEHUSI LUPKYJIeM U JuHeHKol. OCHOBHBIE MOcTpoeHus. Cxema pemnieHus 3ajad Ha
noctpoeHre. KOHCTpYKTHBHBIE MHOKECTBA/TEOMETPUUYECKUE MECTa TOUeK. MeTo 1 KOHCTPYKTHBHBIX
MHOXkecTB (Metoa I'MT, meton mepecedeHmil) mpu peuieHuu 3agad Ha nocrtpoeHue. lIpumenenue
CBOMCTB JBIDKCHUH K PELISHHIO 3a/1a4 Ha mocTpoeHue. [IpuMenenne CBOMCTB TOMOTETHUH U MOA00MS
K pelIeHHIO 3a/ad Ha TMOCTpoeHHe. AJreOpanuecKuil MeToJa pelleHHs 3a7ady Ha IMOCTPOSHHE.
IIpumeHeHne CBOMCTB MHBEPCHUHU K PELICHUIO 331a4 Ha nocTpoeHue. Kpurepuil pa3pemmMocTH 3aaa4y
Ha TOCTPOEHUE IMPKYJEeM U JIMHEWKOHN. 3agaud Ha MOCTPOCHHS, HEPA3PELIUMbIE LHUPKYIEM U
JIMHEUKOM.



Tema 2. MeToabl u300pakeHui
[TapannenbHOE IPOEKTUPOBAHUE U €r0 CBOMCTBA. [IoHATHE O LIEHTPAJIbHOM IPOEKTUPOBAHUU.
N3o6pakenue miockux Guryp npu napaieabHOM IpoeKTupoBanuu. Vzobpaxkenue
MHOTOTPaHHUKOB IpY NapajuieaIbHOM IpoekTupoBanuu. Teopema [lonbke-1IBapna. M300pakenue
KpYIJIBIX TE€J MPU NapajuIeIbHOM NIPOEKTUPOBAaHUHU. AKCOHOMETpUS U ee cBoiicTBa. [losHble u
HETOJHbIE n300pakeHus. Perenne mo3uIMOHHBIX 33/1a4 Ha MOJHBIX U300paxkeHusx. Ilonsatue o
Meroae Monxa.
YerBepThlil cemecTp
Tema 1. OcHOBaHUSI FeOMETPHH H 3JIeMeHThI reomeTpuu JlodauyeBckoro
[lonsiTne 00 axkcuoMaruyeckoM Merojae. TpeboBaHMs, NPEIbABISEMbIE K CHUCTEME AKCHOM.
HenpoTuBopeunBoCTh CUCTEMBI aKCHOM Ha pUMepe akcuomMaTuky Belns. [1onHOTa 1 HE3aBUCUMOCTD
CUCTEMbl aKCHOM Ha Ipumepe akcuoMatuku Beiung. Cuctema akcuoMm ['mibOepra u ciencTBus U3
akcnoM. [locTpoeHne €BKIMIOBOM reOMETpUM Ha OCHOBe akcuoM Beiurss. HempoTuBopednBOoCTH
akcuomatuku ['mnb0epta. [IsaTeiii moctynat EBkinaa u akcuoma napamuiensHoctu [neidepa. Cymma
YIJIOB TPEYroJBHUKOB M MNATBIA noctynar EBknupa. Ilepas m BTOopas Tteopemsl Jlexanapa.
[Ipennosxenus, S5KBUBAJCHTHbIE aKCMOME NapauIeIbHOCTH (CYLLIECTBOBAHUE TPEYroJbHUKA, CyMMa
YIJI0B KOTOPOTO paBHA JIBYM IPSIMBIM; CYLIECTBOBaHHE YETHIPEXYIOJbHUKA, CyMMa YIJIOB KOTOPOTO
paBHa YETHIPEM MPSMBIM; CYIIECTBOBaHHE MOA0OHBIX, HO HEPABHBIX TPEYTOJIbHUKOB; KOJJIMHEAPHOCTh
TpeX TOYEK, PaBHOYAAJEHHBIX OT MHPSIMON; BO3MOKHOCTH OIMCATh OKPYXHOCTb BOKPYT JHOOOTO
TPEYroJibHUKA; IepeceueHue JJF000r0 MepreHIuKYIspa K CTOPOHE OCTPOTO yIJia CO BTOPO CTOPOHOM ).
Axcuoma napaiuiensHocTd JloGaueBckoro. CyMMa yriioB TpeyrojibHHKa M YEThIPEXYrOJbHUKA Ha
mwiockoctu JlobaueBckoro. I[Ipu3Haku paBeHCTBa TpPEYrojJbHUKOB Ha IIockocTH JloGaueBckoro.
[Tapannensubie mnpsmble 1o JloGaueBckomy. [lpmsnak mapamnenpHocTH.  CyliecTBOBaHUE
napajuiebHbIX TpsAMBIX 1O JloOadueBckoMy. YTOJI MapajuieNbHOCTH M €ro CBOWMCTBA. DYHKIUSA
Jlo6aueBckoro. CBoiicTBa 4eTBHIPEXYTOJbHUKOB Ha miIockoctd JloGaueBckoro. CBoiicTBa
napajuleNIbHBIX MpSAMBIX Ha TuiockocTH JloGaueBckoro. Pacxopsimuecs mnpsMble Ha TIOCKOCTH
Jlob6aueBckoro: mpuzHakK M cBoWcTBA. OKPY)KHOCTh, SKBHUIUCTAHTA M OPHUIMUKI Ha IJIOCKOCTH
Jlo6aueBckoro u ux cBoiictBa. MHTEepmperarus miockoctu JlobaueBckoro (Mmoaens Kemm-Kieiina Ha
€BKJIMJIOBOM TUIOCKOCTH, MOJenb [lyaHkape Ha MOJYIJIOCKOCTH H 1p.). HempoTuBOopeunBOCTH
manuMeTpun Jlo6aueBckoro. HezaBucumocTs akcnoMbl napaiienbHocTu [lnefidepa oT ocTanbHBIX
akcuoM ['mnbOepra. [loHATHS ATUHBI OTpe3Ka, MIIOUIaAd MHOTOYTOJIbHIKA K 00béMa MHOTOTPaHHHUKA.
O0630p akCHOMATHK INIAHUMETPUU U CTEPEOMETPHH, NIPE/ICTABICHHBIX B IIKOJIbHBIX YYCOHUKAX.

Conep:xanue padoT Mo IMCHUIJINHE

Tabauya 2
Buasr u hopMb1 paboThI, 9ac
KonTakTHas pabora
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IlepBoIii cemecTp
YK-1, IIK-
Tema 1. BekropHas anredpa 2 2(2) 48 52 1, IIK-3
Tema 2. AHanuTHYeCKas FeOMETpUs Ha YK-1, IIK-
IUIOCKOCTHU 2 4 50 56 1, IIK-3

BTropoii cemecTp




Tema 1. AnanuTH4eckas reoMeTpus B YK-1, I1K-

MPOCTPAHCTBE 2 4(2) 40 46 1, I1K-3
YK-1, IIK-
Tema 2. ['eomerpuueckue npeoOpa3oBaHUs 2 2 47 51 1, [IK-3
YK-1, IIK-
[ToaroroBka K SK3aMeHy 2 9 11 1, [IK-3
Tpetnii cemecTp
Tema 1. ['eomeTpuueckue MOCTpOCHUS Ha YK-1, TIK-
IJIOCKOCTH 2 2 60 64 1, TIK-3
YK-1, TIK-
Tema 2. Meronsl n300paxeHuit 2 4(2) 70 76 1, TK-3
YK-1, IIK-
IToaroroBka k 3a4ery 4 4 1, ITIK-3
YerBepThli ceMecTp
Tema 1. OcHOBaHHS TEOMETPUU U IJIEMEHTHI YK-1, IIK-
reomerpuu JlobaueBcKoro 32 32 1, [IK-3
YK-1, TIK-
[TonroroBka K 3a4eTy ¢ OLIEHKOH 4 4 1, 1K-3
HToro no JuciuIiInge 12 18(6) 2 364 396

* B cimyyae mpoBeleHUSI KOHTAaKTHOM MM CaMOCTOSITENIbHOM paboThl B (opMe NpaKkTUYECKOM
MOATOTOBKH, Yachl Ha MPAKTUUYECKYIO MOJATOTOBKY YKa3bIBalOTCS B CKOOKaX.



3 METOJAUYECKHUE YKA3AHMUSA 1JIS1 OBYYAIOLIUXCSA ITIO OCBOEHUIO
JAUCHUIIJIMHBI
Jlist yCTIeTHOTO OCBOCHHUS AUCIHUIUIMHBI CIeyeT 03HAKOMHUTBCS C COJACPKAHUEM pa3zeioB U TEM IO
JUCHUIUIUHE (CM. M. 2), CJeJ0BaTh TEXHOJIOIMYECKOW KapTe MPU BHIOJHEHUH CaMOCTOSITEIHHOU
pabotel (Tabm. 3), MCMOJIB30BAaTh PEKOMEHJIOBAHHBIE pecypchl (M. 4) W BBHINOJHATH TPEeOOBAHUS
BHYTPEHHUX CTaHIAPTOB YHUBEPCUTETA.



4 YYEBHO-METOJANYECKOE OBECIIEYEHHME JUCHUIIJINHBI

4.1 OcHoBHasi yyeOHasi IMTEpaTypa

1. Teomerpus : B 2 T. : yueOHOe mocoOHe Al BY30B IO CIEIHAIBHOCTH «MaTeMaTHKay,
HanpasiieHuto «llenarorndeckoe obpazoBanue» (mpodmib «MaremaTikay) : pekomeHaoBaso Y MO

By30B P®. T. 1/ [B. ®. Kupuuenko, H. . I'yceBa, H. C. JlenucoBa u ap.]. - Mocksa : Akanemus,
2012. — 400 c. - (Boicmee mpodeccuonanbHoe obOpazoBanue. llemarormueckoe oOpa3oBaHHE)
(bakanaspuar). — bubnuorp.: c. 395.

2. I'eometpust : B 2 T. : ydeOHOe mocoOHe il BY30B IO CIEHUAIBHOCTH «MaTemaTukay,
Hanpasienuto «llegarorndeckoe odpasoBanuey (mpoduis «MaTemaTtukay) : pekoMengoBano YMO

By30B PO. T. 2/ [H. U. I'ycera, H. C. Jlenucosa, JI. A. Uraaroukuna u ap.]. - Mocksa : Akanemus,

2013. — 448 c. - (Bwicmee mpodeccuonanpHoe oOpasoBanue. [lemarorndyeckoe 0Opa3oBaHUE)
(bakanaspuar). - bubnuorp.: c. 442.

Atanacsu C.JI. 'eomeTtpus 2 [ DneKTpoHHBIN pecypc]: yaueOHoe mocooue st By30B/ Atanacsia C.J1.,
[Toxposckuii B.I'., YiakoB A.B.— DnektpoH. TekcToBble naHHble.— Mocksa: Jlaboparopus 3HaHUM,
2020.— 545 ¢.— Pexwum nocryna: http://www.iprbookshop.ru/37030.html.— DBC «IPRbooks»

4.2 lonoiHuTeIbHAS YueOHAasl JIuTeparypa

3. Aranacsu JI. C. 'eometpus : B 2 4. : yueOHOE 1mocoOue /s 1efl. By30B : JOMyImieHo M-BoM
oOpazoBanus u Hayku P®. Y. 1/ JI. C. AranacsH, B. T. basbuteB. — 2-e u3., crep. - Mocksa:

KnoPyc, 2011. — 400 c.

4. Aranacsu JI. C. 'eometpus : B 2 4. : yueOHOE mocobue I TeA. BY30B : JOMyIIeHO M-BoM
oOpa3zoBanus u Hayku P®. U. 2 / JI. C. AranacsH, B. T. bassuieB. — 2-e u3sg., crep. - Mocksa :

KuoPyc, 2011. — 424 c.

5. XKadspos, A. K. 'eomerpus : B 2 4. : yuebHOe nocoOue Jyis By30B O CIIEHHUATBHOCTSM e,
obOpazoBanus : gonymeno YMO By3oB P®. Y. 1/ A. XK. Xadspos. - 2-e uzn., anant. - HoBocubupck

: U3n-Bo Cubupckoro yH-Ta, 2002. - 271 c.

6. XKadspos, A. XK. 'eometpus : B 2 4. : yueOHOE TTocOOME JIJIsl BY30B IO CHEIUATBHOCTSIM TIe]T.
obpazoBanus : gonymeno YMO By3oB P®. U. 2/ A. XK. XKadspos. - 2-e u3xa. - HoBocubupck : M3znso
Cubupckoro yH-Ta, 2003. — 267 c.

7. Maree C.H. TI'eomerpuss [DneKTpoHHBIH pecypc|: y4eOHO-METOIUYECKOe MocoOue 1o
AQHAJIUTUYECKON U KOHCTPYKTHUBHOM F€OMETPHH I CAMOCTOSTEIbHON pabO0Thl 00Y4arOIIUXCSI OYHOM,
320YHOM M JUCTAHITMOHHOU (hopM 00ydeHus 110 HarpaBieHuto nmoarotoBku 44.03.05 [Tenarorunyeckoe
ob6paszoBanue/ MateeeB C.H., [llakupor P.I'., AutpomnoBa I'.P.— DeKTpOH. TEeKCTOBBIEC aHHbBIC.—
HabGepexxapie Yennsl: HabepexHOUSITHUHCKUN TOCYAApCTBEHHBIM TEAaroruyecKuil YHHUBEPCHUTET,
2019.— 59 c.— Pexwum nocryna: http://www.iprbookshop.ru/97122.html.— 5bC «IPRbooks».

8. Ilpusainios, N. . Ananutudeckas reomeTpusi: yaeOHuk it By30B / U.W.I1puBanos. - 34 uzn.,
crepeotur. - Cankr-IletepOypr: Jlans, 2004. - 304 c.

Knerenuk, /. B.COopHuK 3a/1a4 10 aHATUTHYECKONH F€OMETPHUH : ydeOHOe mocoOue AJisi BTYy30B /
J. B. Knerenuk ; nox pen. H. B. Edumosa. - 17-e uza., crep. - Cankr-Ilerepoypr: [Ipodeccus, 2009.
—200 c.

4.3 Pecypchbl OTKPBITOTO 10CTYyIIA
10. Enuroe okHO mocTyma K oOpaszoBaresbHbIM pecypcam. URL: http://window.edu.ru/

4.4 TexHoJIOTHYECKAs1 KAPTA CAMOCTOSATEJIBbHOMH padoThI CTyAeHTA

Tabauya 3

TeMbl TUCIUITITHHEI [TepeueHb y4eOHO-METOIUIECKOTO
obecrieueHus
(HOMep ucTouHuKa U3 IL.11. 4.1-4.3)

3aI[aHI/IH JIJIsI CAMOCTOSTEIbHOM paGOTBI

IlepBoIii cemecTp

Tema 1. BexktopHas ajiredpa |1, 2,3,4,6,8

CoCTaBUTh CIIHCOK OCHOBHBIX OHpCI{CHeHI/Iﬁ 110 TEMC.

IToArOTOBUTBCS K KOJUIOKBUYMY.

1. HampaBneHHBI# 0Tpe30K, ero jymHa. OIMHAaKOBO (IIPOTUBOIIOJIOMXKHO) HAIIPABJIEHHbBIE
OTPE3KU.

2. IlonsiTie BekTopa, ero JuinHa. KossmHeapHble, paBHbIE BEKTOPBI.




. [Ipu3Hak paBeHCTBAa BEKTOPOB.

. Teopema 00 OTKJIaJJbIBaHUH BEKTOPA OT TOUKH.

. Cio’xeHre BEKTOpOB U €0 CBOMCTBA.

. PazHOCTB BEKTOPOB.

. YMHOK€HUE BEKTOpa Ha YUCJIO U €r0 CBOMCTBA.

. [Ipu3HaK KOJUIMHEAPHOCTH BEKTOPOB.

9. KommnanapHsie BeKTopbl. [Ipu3Hak KOMILIaHAPHOCTH BEKTOPOB.

10. IToHsiTHE BEKTOPHOTO IPOCTPAHCTBA.

11. JIuneiinas 3aBUCHMOCTb BEKTOPOB U €€ CBOMCTBA.

12. ba3zuc BEKTOPHOI0 IpOCTpaHCcTBa. Pa3MepHOCTS.

13. Teopema 0 pa3yiokeHUU JII0OOr0 BEKTOpa IPOCTPAHCTBA II0 TPEM HEKOMIUIAHAPHBIM
BEKTOpaM.

14. KoopauHAaThl BEKTOpa U UX CBOWCTBA.

15.0proHopmupoBaHHbIN Oa3uc.

16. CkansipHO€E MPOM3BEICHNE BEKTOPOB U €T0 CBOMCTBA.

17. Yron mexny Bekropamu. [Ipu3Hak nepneHuKyIsspHOCTH BEKTOPOB
18.BekTopHOE Mpon3BeIcHNE BEKTOPOB U €T0 CBOWCTBA.

19. CmenranHOE MPOW3BECHUE BEKTOPOB M €TI0 CBOMCTBA.

20. TIpumeHeHre BEKTOPHOTO TPOU3BEACHUS BEKTOPOB ISl PEIICHUS 3a/1a4.
21. TlpuMeHeHre CMEaHHOTO TPOM3BEICHHSI BEKTOPOB JIJIsl pEIISHHS 33124

03N N KW

Tema 2. AHAJIMTHYECKAS T€OMETPHSI HA ILIOCKOCTH |1, 2,3,4,6,8,9

[ToATOTOBUTHCS K KOJUIOKBUYMY.

1. AbpdunHas cucrema KOOpIMHAT HA IUIOCKOCTH. 3a/1auu, periaeMble B apPpuHHOM crcTeme
KOOp/MHAT.

2. IlonsiTrie KoOpAWHAT TOUYKH (3amaya 1).

3. Haxoxaenne KkoopAuHAT BEKTOPA Yepe3 KOOPAUHATHI €ro KOHIIOB (3a71a4a 2).

4. HaxoxaeHue KOOpIUHAT TOUKH, JEISIIEeH OTPE30K B JAHHOM OTHOIIICHHH (3a/1a4a 3).

5. ®opmyibl TpeoOpa3oBaHus KOOPAWHAT MIPH MEepexoie OT 01HOM ad(UHHON CHCTEMBI
koopauHat (IT1ICK) x apyroii.

6. Hanpasistroruii BEKTOp MpSIMOMA.

7. KanoHn4eckoe ypaBHEHUE TIPSIMOIA.

8. YpaBHeHME NpAMON Yepe3 ABE TOUKH.

9. YpaBHEHHE NPAMOK B OTpE3Kax.

10. ITapameTpudeckoe 3aaHHE MPSIMOM.

11. O6miee ypaBHEHHUE IPSAMOI M €T0 UCCIICIOBAHHUE.

12. YpaBHeHue NOMYIIIOCKOCTH. Y paBHEHHE MPSIMOM Yepe3 TOUKY C 3aJaHHbIM HOPMaJIbHBIM
BEKTOPOM.

13. HopmanbeHoe ypaBHEeHUE psMoi (cimyyaii 1).

14. TlpuBenenue ob1Iero ypaBHEHHS MPAMOIl K HOpMAJILHOMY BUIY (City4ai 2).

15. PaccrosiHue OT TOYKH 10 IPAMOIl Ha MIIOCKOCTH.

16. Paccrosinue Mexay napasuieIbHbIMU MPSMBIMU Ha MIIOCKOCTH.

17. YpaBHeHue npsimMoil ¢ yriioBsiM ko3 duiiueHrom.

18.B3anMHO€E pacnosioskeHue MpsIMbIX Ha MI0CKOCTU B apduuHOM cucteme koopaunar u B I1JICK.
19. VcnoBue nepneHIuKyIIpHOCTH MPSAMBIX B apduHHON cucteme koopauHat u B [TJICK.
20. Yron Mexy npsMbIMH B adp(GUHHOM cUCTeMe KOOPAUHAT.

21. Yron mexny npsmeivu B ITJICK.

22 . Konnueckoe ceyenre. OCHOBHOE CBOMCTBO KOHMYECKUX CEUEHUH.

23.0Kpy)HOCTb. DJUIHIIC, €r0 CBOWCTBA.

24.T'unepboina, ee CBOMCTBA.

25.ITapaboia, ee CBOHCTBA.

26.YpaBHEHHE KOHUYECKOTO CEYECHHUs B TIOJISIPHBIX KOOPMHATAX.

27 KacaTenbHas K KpUBBIM BTOPOTO MOPSIIKA.

28.JluamMeTpsl K KpUBBIM BTOPOTO MOPSIKA.

29. OG1ee ypaBHEHHE KPUBOM BTOPOTO MOPSIKA.

30. Knaccudukanus KpuBBIX BTOPOTO MOPSAKA.

31. TlpuBenenue oOIIero ypaBHEHUs: KPUBOK BTOPOTO MOPSIJIKA K KAHOHUYECKOMY BHJLY.




32. TlocTpoenue ToUYeK JuIMICca, TUnep0oIbl, TapadoJibl MOCPEICTBOM IIMPKYJIIS M IHHEHKH

Bropoii cemecTp

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

IToaroroBka K KOJUIOKBUYMY

1.YpaBHEHHE MIIOCKOCTU YE€PE3 TOUKY € 3aJaHHBIM HAIIPABJISIIOIINM [IOAIIPOCTPAHCTBOM.
2.YpaBHEHUE IIOCKOCTH Yepe3 JIBE TOUKHU NapajlieIbHO BEKTOPY.

3.YpaBHEHHE JIOCKOCTU Y€PE3 TPU TOUKH.

4.ITapameTpruyecKoe 3aaHHUE IIOCKOCTH.

5.YpaBHEHHE TUNIOCKOCTH B OTPE3KAX.

6.0011ee ypaBHEHHE TUIOCKOCTH.

7.MccnenoBanue 00IIEro YpaBHEHUS INTIOCKOCTH.

8.B3aumHoOe€ pacnosnoxeHue IByX INIOCKOCTEH. Y ClIoBUS MapajIeIbHOCTU U NEPIIEHUKYISIPHOCTH
IIJIOCKOCTEM.

9.Yrosi MeX 1y TIIOCKOCTSIMH.

10. HopmanbsHO€ ypaBHEHHE TUIOCKOCTU. PaccTosiHue OT TOYKM JI0 TUIOCKOCTH. PaccTosiHue Mex 1y
napajuieIbHBIMU IJIOCKOCTSAMHU.

11. KaHnoHuueckoe ypaBHEHHE MPSIMON B MPOCTPAHCTBE.

12. TTapameTpuueckoe 3a1aHle MPSIMON B MPOCTPAHCTBE.

13. YpaBHeHUe IpsIMOI yepe3 IBE TOUKH.

14. OOmue ypaBHeHUs NpsiMoii B mpocTpaHcTBe. [IpuBenenne oOmux ypaBHEHUH K
KaHOHUYECKOMY BH]TY.

15. BzauMHOe pacrosioKeHHe IByX MpsIMbIX B IpocTpaHcTBe. [lapannenbHOCTh U
MEePIEHNKYIISIPHOCTD MPSMBIX B IIPOCTPAHCTBE.

16. Yron mex 1y IpsIMBIMH B TPOCTPAHCTBE. YTOJI MEXKAY MPSMOH U IJI0 CKOCTHIO.

17. TlapannenbHOCTh U MEPIEHIUKYISIPHOCTD MPSMOUN U TIIIOCKOCTH.

18. HaxosxaeHue pacCTOSHUS MEX/1Y CKPEIIMBAIOITUMUCS MPSIMBIMH.

19. TonsipHas cucteMa KoopaAuHAT B pocTpaHcTBe. Cheprudeckre U NUITHHAPUISCKHIE
KOOpPJIUHATHI TOYKU B IPOCTPAHCTBE.

20. [ToBepXHOCTH BpaIllCHUS.

21. unuaapuyeckasi TOBEPXHOCTD.

22. KoHnueckre NOBEpXHOCTH BTOPOTO MOPSIIIKA.

23. DIUIMIICOUI, €Ero CBOMCTBA.

24. OHOTIONOCTHBIN TUIIEPOOJIONT U €T0 CBOMCTRA.

25. JIBymoJoCTHBIN TUNIEPOOJION]I, €ro CBONCTBRA.

26. DmunTHYeCKUi mapabosIon I, €ro CBOMCTBA.

27. 'mmepOonmyaeckuii mapaboJIonI, €ro CBOMCTBA.

28. IlpsmonuHelinpie 00pa3yrolire MOBEPXHOCTEH BTOPOTO NOPsIKa

Pa3paboTtars MeHTaNIBHYIO KapTy 10 TeMe «Knaccudukaius anredpandeckiux moBepxHOCTen
BTOPOTO HOPSIKAY.

Tema 2. I'eomeTpuyeckue npeodpasoBanust |1, 2,3,4,6,8,9

IToaroToBka K KOJJIOKBUYMY

1. OroOpaxenuss u npeoOpa3oBaHUsl MHOXKeCTB. [IpomsBeneHue (KOMIO3UIMS) HpeoOpa3oBaHUA,
rpymmna npeoopazoBaHHi.

2. JIBuKeHUsl IJIOCKOCTH: MapaslIesIbHbIA MEpPEeHOC, BpallleHHe, OceBas CHUMMETpHUs, CKOJIb3sIIast
CUMMETpHS, UX CBOUCTBA.

3. CBoiicTBa ABWXEHUN 0OIIEro BUIA.

4. OcHOBHasl TeopeMa JIBMXKEHUI MI0CKOCTH.

5. 'eomeTpuyecku paBHbIe (PUTYpPBI U UX CBOWCTBA.

6. AHQINTHYECKOE BBIPAXKEHHE JBWKEHUH IUIOCKOCTH. ['pynma ABMKEHHH IUIOCKOCTH M ee
noarpynmnsl. ['pynmna cummeTpuii reomeTpudeckoit Gurypsl.

7. Knaccudukanus ABrxkeHui miockoctu nepsoro poaa. Teopema Hlans.

8. Knaccudukanus ABH>KEHHH MIIOCKOCTH BTOPOTO poJa.

9. T'omoTeTus 1 ee CBOMCTBA.

10. ITogoOust mnockocTH, cBoiicTBa moaodus. Knaccudukamus mnonobuii miockoctu. ['pymma
nooOuit u ee moarpymnmsl. [lonoGHbIE GUTYpEI.

11. Addunnsie npeobpasoBanus miockoctu. CBoiicTBa aUHHBIX MpeoOpa30BaHM MIOCKOCTH




12. OcnoBHas Teopema 006 ap(pUHHBIX TPeoOPa30BaAHUSIX MIIOCKOCTH.

13. Ananutndeckoe BeipakeHHe adGUHHBIX TPeoOpa30BaHUH MJIOCKOCTH.

14. TlepcnexktuBHO-appuHHBIE TPEOOPa30BAHUS FIOCKOCTU: CBOMCTBA, BHIBI.

15. I'pynna ad¢puHHBIX TpeoOpa3oBaHUi MIIOCKOCTH U €€ IO PYIIIIHI.

16. MuBepcusi TUIOCKOCTH OTHOCHTENBHO OKpYXHOCTH. CBOICTBa HMHBEPCHU. AHATUTHYECKOE
BBIPAKEHUE UHBEPCUU TUIOCKOCTH.

17. IlonsTus o nBWXKEHUsAX npocTpaHcTBa. CBolicTBa ABMKEHUM NpocTpaHcTBa. [Ipumeps! ABMKEeHU
IIPOCTPAHCTBA.

18. IlpunoxkeHne TEOpUH TEOMETPUYECKUX TPeoOpa3oBaHMil IUIOCKOCTH K PEHICHHIO0 3a/ad
2JIEMEHTapPHOU F€OMETPHUH.

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

Tperuii cemectp

Tema 1. 'eoMeTpuYecKHE OCTPOEHHUS HA MJIOCKOCTH |1, 2,3,4,6,8,9

[ToaroToBka K KOJUIOKBUYMY

1. AkcHOMBI IOCTPOEHUS LUPKYJIEM U JInHelkol. OcHOBHBIE mocTpoeHus. CxeMa pelieHus 3a1a4 Ha
IIOCTPOCHHE

2. KOHCTpYKTHBHBIE MHOKECTBA/TEOMETPUUYECKIE MECTA TOUEK

3. MeTon KOHCTPYKTHBHBIX MHOKeCTB (Meton ['MT, MeTon mepeceueHnii) Ipy penieHny 3a1ad Ha
ITOCTPOCHHUE.

4. IlpuMmeHeHre CBOMCTB IBMKEHUM K PEIICHHIO 33/1a4 Ha MOCTPOCHHUE.

5. [Ipumenenne cBOMCTB TOMOTETUH U MOJO0MS K PEIICHUIO 3a/1a4 Ha IOCTPOCHUE.

6. AnreOpanyueckuii METO/I pEIIeHHUs 33]1a9 Ha TIOCTPOCHHUE.

7. IlpuMeHeHune CBOMCTB MHBEPCUH K PEIICHMIO 33/1a4 Ha MOCTPOEHHE.

8. Kpurepwmii pazpemmmocTs 3aa4d Ha MOCTPOSHUE UPKYIIEM H JTMHEUKOH.

9. 3ajaun HA OCTPOEHUS, HEPA3PEIIMMBbIC IUPKYJIEM U JIMHEUKOM.

Pazpaborats man npoekrta 1mo npoduiito o0ydeHus.

Tema 2. MeToabl H300paskeHHi |l, 2,3,4,6,8,9

[ToaroToBka K KOJJIOKBUYMY

. [TapannenbHO€ MPOEKTUPOBAHUE U €ro cBoMcTBa. [[oHATHE O IIEHTPATLHOM MPOECKTUPOBAHUH.

. M300pakeHue miockux Guryp mpu mapauieIbHOM MTPOSKTUPOBAHHUH.

. M300paskeHre MHOTOTPaHHUKOB MPHU NapaJljieIbHOM npoekTupoBanuu. Teopema [lonbke-11IBapia.
. 300paskeHue KpyriibIX TeJl P MapauieIbHOM ITPOCKTUPOBAHHH.

. AKCOHOMETpHS U €€ CBOMCTBA.

. IToHBIE W HEMOJIHBIE N300pAKEHUS.

. Permenue mo3unnoOHHBIX 3a/1a4 Ha TOJHBIX U300paKCHUX.

. Iloustue o merone Momxa.
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[ToaroroBka K 3a4ery |1, 2,3,4,6,8,9

YeTBepThHIi CEMECTP

Tema 1. OcHoBanus reomerpun u daementoi(l, 2 3 4 6,8, 9
reomerpum Jlo6aueBckoro

IToaroToBka K KOJUIOKBUYMY

1. [lonsaTue 06 akcuomaTuyeckoM MeToje. TpeGoBaHuUs, NpPEIbABISEMbIE K CHCTEME AaKCHOM.
HemnpoTuBopeunBOCTb CHCTEMBI aKCHOM Ha IIPUMEPE aKCUOMATUKH Beis.

. IToniHOTa ¥ HE3aBUCUMOCTH CUCTEMBI aKCMOM Ha IIPUMEPE aKCUOMATUKH Bens.

. Cucrema akcuom ['miibbepTa U clieACTBUS U3 aKCHOM.

. ITocTpoeHune eBKIMI0BOM T€OMETPUU HA OCHOBE aKCMOM Belns

. HempotusopeunBocTs akcnomatuku [ unsdepra.

. [Tareiif moctynar EBkiunia u akcuoma napamiensHoctu [lneidepa.

. CyMMa yrioB TpeyroJIbHUKOB U IATHIN NOCTynaT EBkianaa.

. IlepBas u BTOpas teopeMsl Jlexkanapa.

. [Ipennoxenus, 5KBUBaJICHTHBIE aKCHOME NapaJlJIeIbHOCTH (CYIIECTBOBAHHUE TPEYroJbHHUKA, CyMMa
YIJI0B KOTOPOTO paBHA JBYM IPSMBIM; CYILECTBOBAHUE YETHIPEXYTOJIbHUKA, CyMMa YIJIOB KOTOPOIO
paBHa YETHIPEM MPSIMBIM; CYILIECTBOBAHKE OJOOHBIX, HO HEPABHBIX TPEYTOJIbHUKOB; KOJUTMHEAPHOCTh
TPEeX TOYEK, PAaBHOYAAICHHBIX OT MPSAMOI; BO3MOXKHOCTh OIHCATh OKPY)KHOCTH BOKPYI' JH0O0OTO
TPEYroJIbHUKA; IepeceyeHHe JII000T0 NEPIEeHANKYIIApa K CTOPOHE OCTPOTO YIila CO BTOPOH CTOPOHOH).
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10.  Akcuoma mapamiensHocTH Jlo6aueBckoro. Cymma yrioB TpeyrojbHHKa U Y€THIPEXYTrOJbHUKA
Ha mockocTu JlobaueBckoro. IIpu3Haku paBeHCTBa TPEYroJbHUKOB Ha MII0cKocTH JIoGaueBckoro.
11. [Mapannensubie npsimpie 1m0 JlobadeBckomy. IlpusHak mnapamiensHocTH. CyliecTBOBaHUE
napajulebHbIX NpsAMbIX 10 JloGaueBckoMy. YTroa mapamienbHOCTHM U €ro cBoicTBa. DyHKUMS
JIo6aueBckoro.

12. CaoiicTBa 4eTHIPEXYTOJILHUKOB Ha II0CKOCTH JIoGaueBcKoro.

13. CroiicTBa mapajieNnbHBIX NMPSAMBIX Ha TuiockocTH JloGaueBckoro. Pacxonsmmecs: mpsimbie Ha
m10ckocTy JIo6aueBCKOro: mpu3HaK U CBONCTBA.

14. OxpyXHOCTb, PKBUANCTAHTA M OPUIIUKI Ha TIOCKOCTH JI0Oa4eBCKOTO M MX CBOICTBA.

15. Unrepnperanus miaockoctu JlodbaueBckoro (Moaens Kemnu-Kielina Ha eBKIMIOBON MIIOCKOCTH,
Mozens [lyankape Ha moJymiockoctu u ap.). HenpotuBopeunBocTh mianuMmerpuu JlobaueBcKoro.
HeszaBucumocTs akcnomsl napauienbaocTu [lnetidepa ot octanbHbix akcuoM [ misoepra.

16. TloHATHS [UTMHBI OTPE3KAa, TUIONIAId MHOTOYTOJIbHHKA U 00beMa MHOTOTpaHHHKA.

17. O630p akCMOMATHK IUIAHUMETPUH U CTEPEOMETPUH, NPEACTABIECHHBIX B IIKOJbHBIX YUeOHUKAX.

IToaroroBka K 3a4eTy € OlleHKO¥ 11,2,3,4,6,8,9




5 PECYPCbI, HEOEXO/JUMBIE JUISI OCYIIECTBJEHUSI OBPA3OBATEJIBHOI'O
MPOLIECCA O JUCHUIJIMHE

5.1 UudopManiuoHHbIe TEXHOJIOTHHI
OOpa3oBaTeNbHbIi MPOLECC OCYIIECTBISCTCS C MPUMEHEHHEM JIOKAJIbHBIX M pacIpeeseHHbIX
MH(POPMAIIMOHHBIX TEXHOJIOTHH (Tabnust 4, 5).

JIokaabHbIe I/IH(l)OpMaIIHOHHI)Ie TEXHOJOI'MH

Tabnuya 4
[Iepeuens
JUIICH3UOHHOTO U
¢BOOOIHO
I'pynna nporpaMMHBIX [ pacrpoCTPaHIEMOTO PexBH3HTLI
Aynuropus MTOATBEPK IAFOIIETO
CpenacTB IPOTPAMMHOTO
JIOKYMEHTa
oOecIreyeHus, B TOM
YHCIIe OTCUESCTBEHHOTO
TIPOU3BOJICTBA
Ayn. Ne207
o R p——— LibreOffice «[Tomemenue s https://ru.Iibrec_Jffice.org/abou
CaMOCTOSITEIILHOM t-us/license
paboThD)
Ayn. Ne207
OmneparnnoHHbIe Manjaro Linux XFCE & | «ITomemenwue mist |http://gostrf.com/normadata/l
CHCTEMBI KDE camoctosTenbHoi | /4293798/ 4293798256.htm
paboThD)
e SageMath
[ ]
. S&';i?ma Ay Ne207
Hayumsie pacuetst |o  PSPP «[Tomemenwne mist  |http://gostrf.com/normadata/l
camoctosTenbHoi | /4293798/ 4293798256.htm
e Cpena paboThD
CTaTUCTUYECKUX
BbIUMCICHUN R
Ayn. Ne207
I'paduueckue GIMP «[Tomemenne mis | https://www.gimp.org/about/
peaaKkTophl CaMOCTOSTEIbHON COPYING
padoThI
bpaysepsl Ayn. Ne207
(Be6o6O3peBaTenm) Firefox «ITomerenune s https://rusgpl.ru/
CaMOCTOSITEIIbHOU
padoThI
Pacnpenenennbie HHGOPMAaIMOHHbIE TEXHOJIOTHHU
Tabnuya 5
['pynma HanmMeHoBanue

bubnuoreku n o6pazoBaTeabHbIE
pecypchl (B TOM YHUCIIE TEPCOHATIbHBIE
caiitel npenogasareneit HI'TIY)

Onekrponnas 6ubnmuorexka HITIY http://lib.nspu.ru

OnektponHas 6ubianoreka KO ®I'6OY BO «HITIY»
http://lib.kbnspu.ru/

[Iepconanshsle caiitel npenogasatenein KO ®I'6OY BO
«HI'TTY» http://prepod.nspu.ru

Cuctema 31eKTpoHHBIX opTdoiro ctyaentoB HI'TIY
https://mwww.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 MaTepI/IaJILHO-TeXHI/I'leCKOG o0ecneuyeHue AUCIHHUIIIMHBI

Tabnuya 6

Homep u HaumeHoBanue
(Ipu HaIMYKK) IOMELLEHUS
JUIsL OCYIIECTBIICHUS
00pa3oBaTebHOM
JeSITETbHOCTH

[IepeueHb OCHOBHOTO
00opynoBaHUs

AJlpec MecTa OCYIIECTBICHUS
00pa3zoBaTeNbHON ACATEIBHOCTH
(MECTOIIOJIOKEHHE COTJIACHO
JIULIEH3UHN)

YueOHas ayquTOpus s IPOBEACHUS YUSOHBIX 3aHATHH JIEKIIMOHHOTO THITA

JlexkmmmonusIi 3aim Ne 1

Kommnnekr yueOHo#1 Mebenu

632387, HoBocubOupckas o01I. T.
KyiiOpimies, yn. MonoaexHas, 1om 7

Jlekuunonusblii 3ai1 Ne 2

Kommnnekr yueOHo# Mmebenu

632387, HoBocubOupckas o011. T.
Kyii6pimies, yin. MonoaexHas, 1om 7

Bospmoit TEKIIMOHHBIN 3a

Kommnnekr yueOHo#1 Mebenu

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

Ayn. Ne209 «Yuebnas
ayIUTOPHS JTEKIIMOHHOTO
TUIIA 3aHITUN

Kommnekt yueOHoi#t mebenu,
KomnsrorepHoe 060pyoBaHue:
Kommnbiorep B KOMIUIEKTe (C
BBIXOJIOM B ceTh "MHTEpHET" 1
NOCTYIIOM K  DJIEKTPOHHOMN
rH(OpMaIMOHHO-
00pa3oBaTeIbHOM
YHUBEPCUTETA) — § IIIT.
HHtepakTuBHOE
000pynOBaHKE:

cpene

SMART nocku — 1.

632387, HoBocuOupckass  o0II.
KyiiOpimieB, yin. MosoaexHas, 1om 7

T,

VYueOHas ayuTOpus AJis MPOBEACHUS YUeOHBIX 3aHATUNH CEMUHAPCKOTo THMA (TPaKTHYECKHe
3aHsTHS, Ja00opaTopHble 3aHATHs)/ YdyeOHast ayquTopus AJis IPOBEACHUS TPYIIIOBBIX U
WHIUBUAYAIbHBIX KOHCYIbTAlMM/ YueOHas ayuTopus AJ1s MPOBEICHUS TEKYIIEro KOHTPOJIS U

IPOMEXKYTOUHOM aTTeCTaluu

Ay Nel102 «YuebHas
ayAUTOPUS CEMUHAPCKOTO
THUIIA 3aHATHUI

KomrmutekT yueOHOM Mebenw,
Hocka aynutopHas — 11T.

632387, HoBocubupckas o0uI. T.
Ky#i6pimies, yin. MonoaexHas, 1om 7

Ayn. Nel06 «Yuebnas
ayJIUTOPUSI CEMHUHAPCKOTO
THUIIA 3aHITUI

Kowmmnekt yuebnoit mebenu,
Hocka ayquropHast — 1.

632387, HoBocubupckas o0uI. T.
Kyii6pimies, yn. Mosoaexnas, iom 7

Ayn. Nel07 «Yuebnas
ayJIUTOPUSI CEMHUHAPCKOTO
THUIIA 3aHATHI

Kowmmnekt yuebnoit mebenu,
Hocka ayquropHast — 1.

632387, HoBocubupckas o0uI. T.
Kyit6pimies, yn. Momnoaexnas, iom 7

Ayn. Ne212
«KoMIbIOTepHBII KI1acc)

Kommuiekt yueGHOI Mebenu,
KomnbroTepHOe 000py10BaHHUE:
KomnbioTep B KOMILIEKTE (C
BBIXOJOM B ceTh "HHTepHET" 1
NOCTYIIOM K  DJIEKTPOHHOM
H(pOPMaIMOHHO-
00pa3oBaTeNbHOM
YHHUBEpPCUTETA) — 8 WIT.
HHTEepaKkTUBHOE
o0opyaoBaHue:

cpene

632387, Hoocubupckas 0o0m. T

KyiiOpiieB, yia. MonozaexHast, 1om 7

SMART nocku — lmr.

[Tomerenue a5t caMOCTOSITENbHOM pabOThI 00yUYarOIIUXCS




Ayn. Ne207 «ITomemienune
JUISL CAMOCTOSITEIIBHOM
paboTh

Kommuiekt yue6HOI Mebenn.
KomMmmbroTepHoe 000pyI0BaHueE:
KommbroTeps! B KOMILIEKTE (C
BBIX0JIOM B ceThb "UuTepuer" u
JIOCTYIIOM K 3JIEKTPOHHOU
UH(POPMAIIMOHHO-
00pa3zoBaTeIbHON cpeie
yHHMBEpcUTeTa) — 8 1iT.,
[TeyatHoe u ckaHupyroIIEe
000py/i0BaHKE: TPUHTEPHI —

632387, HoBocubOupckas 0011. T.
KyiiOpimies, yin. MonoaexHas, 1om 7

[Tomenienue Uit XpaHEHUs ¥ TPOUITAKTUIECKOTO 00CTY)KHBaHUs y4eOHOTO 000pyIOBaHHUS

Ayn. Ne217A «Ilomemienune
JUIS XpaHEHUS U
MpOo(UITaKTUIECKOTO
00CITy’)KMBaHUS
000pyIOBaHUs»
HNuBeHTaph

L.
HNuBeHTaph:
Tectep komnbroTepHBI — 1 1mIT.
Crienmanu3upoBaHHbII
uHBeHTapp — lmT. Habop
WHCTPYMEHTOB JUIst
oprrexuukn — 1 mr (28

npenmeroB).  M3mepurensHoe
obopynoBanue: BombTmMeTphl —
lwr.,, MynpTumerp - lmr.,
Kommnsroteproe
obopynoBanue: Kommnwiorep B
komriiekte — lmt. IlewaTtHoe

obopynoBanue: — 1.

632387, HoBocubOupckas o011. T.
Kyii6pimies, yin. MonoaexHas, 1om 7




6 OHEHOYHBIE MATEPHUAJIbI
6.1 OneHoyHbIe MaTEPHAJIBI VIS IPOBEICHUS TEKYIIEero KOHTPOJIsI YCIIeBaeMOCTH

Tabnuya 7
Ne /it ‘ HanmenoBanue temel | Kox komnerenmun ‘ DOopMBI IPOBEPKHU
IlepBblii cemecTp
1 Tema 1. BexropHas anredpa YK-1, IIK-1, TIK-3 I Tunossie  KOHTPOIBHEIE
paboThI
2 Tema 2. AHanuTndeckas VK-1, TIK-1, TTK-3 1. TunoBble KOHTPOJIbHBIE
Ir€OMETPHSI Ha MIJIOCKOCTH paboThI
Bropoit cemectp
3 Tema L. AHanuTndeckas VK-1, TIK-1, TIK-3 1. TunoBble KOHTPOJIbHBIE
Ir€OMETPHsI B IPOCTPAHCTBE paboThl
4 Tema 2. I'eomerpuueckue VK-1, TIK-1, TTK-3 l. TumoBble KOHTPOJBHBIE
npeoOpazoBaHus paboThI
Tperuit cemectp
5 Tema 1. I'eomerpuueckue VK-1, TIK-1, TTK-3 1. TumoBble KOHTPOJBHBIE
MTOCTPOEHHUSI HA TNIOCKOCTH paboThl
6  [Tewa2. Metome msoGpaermit | YK-1, TIK-1, TIK-3 |- T1TOBEIE KOHTpOIbibre
paboThHI
YeTBepThIil ceMecTp
Tema 1. OcHOBaHMS T€OMETPUU U | THIOBLE KOHTDOMLHLLE
7 AIIEMEHTHI reomerpun| YK-1, [IK-1, [1IK-3 | P
paboThI
JloGaueBcKoro

6.2 OneHoYHbIE MATEPHAJIBI JJISl IPOBEIECHHUS MPOMEKYTOUYHOM aTTECTAIMUA 00yUAOIIMXCH
Tabnuya 8

O1neHOYHBIE MaTepUaIbl ISl IPOMEXYTOYHOM aTTeCTallUN

Bropoii cemecTp (IK3aMeH)

Koa komnerenuun: YK-1

1. HanpaBnennsie oTpe3ku W BeKTOpbl. CIIOKEHHE BEKTOPOB M €ro CBOMCTBA. PasHOCTh IBYX
BEKTOPOB.

2. YMHOXEHHE BEKTOPa Ha YHCIIO U €r0 CBOMCTBA.

3. CucTeMbl JHMHEHHO 3aBUCHMBIX W JIMHEHHO HE3aBHCHUMBIX BEKTOPOB M MX CBOHCTBa. [Ipm3Hakm
KOJUTMHEAPHOCTH ¥ KOMITJIAHAPHOCTH BEKTOPOB.

4. BexropHoe mpocTtpaHcTBO. basuc BekropHOro mpocrpanctBa. KoopamHatel BeKTOpa B JaHHOM
6azuce.

5. CkansipHOe mpou3BeZieHHe BeKTOpoB. CBOMCTBAa CKAJISPHOro Mpou3BeleHHs. Boruncienue
CKaJISIPHOTO TIPOU3BEACHUS 110 KOOPIMHATAM BEKTOPOB B OPTOHOPMHUPOBAHHOM 0azuce

6. OpueHTays IIOCKOCTH M POCTPAaHCTBA. BekTopHOE nMpon3BeieHne BEKTOPOB U €r0 CBOMCTBA.

7. CMemaHHO€ MMPOM3BENICHUE BEKTOPOB U €T0 CBOICTBA.

8. KoopnuHatel TOYeKk Ha IUIOCKOCTH. PemeHme mpocredmmx 3amad B KoopauHaTax. Dopmyisl
npeobpa3oBaHus apPUHHON U IPAMOYTOJILHOM CHCTEM KOOPJIUHAT Ha IIOCKOCTH.

9. YpaBHeHus TMHUI.

10.  IIpumeHeHHE BEKTOPHO-KOOPAWHATHOTO METO/1a K PEIICHHUIO 3a/1a4 3JIEMEHTapHOM reoMeTpuu.

12. Tan mapamnenenunen ABCDABT D’ O - touka nepeceuenus: ero nuaronaneir, M, N, P u Q -

_— - —

cepenunbl 00koBbIX cTopoH AA’, BB/, CC’u DD, Haiitu koopaunatel BekropoB AB',A'C’, AP ,BQ
- - - - - - -
u OC' B Gasuce: e; = OA,e, = 0B,e; = 0D.

13. Tlo npuBeneHOMY HIKE PACCYKICHUIO 1Mo qoka3zaTenbcTBy ieMMbl AB =CD <> AC =BD narts

3aKIIIOYCHUC O IMOJHOTC U MPABUIIBHOCTU 3TOI'0 PACCYKIICHUA. HpI/I HCO6XOI[I/IMOCTI/I IOIPaBUTh HUJIN
AOIOJIHUTBE PACCYKACHUC!

«Tak xaxk AB=CD | 1o us ompenenenus pasencta BekTOpoB momydaeM, uto AB || CD n

AB=CD , orkyma crenyer, uro ABDC mnapamenorpamm. B mapamnenorpamme




IPOTHBOIIOJIOXKHBIE CTOPOHBI paBHBI U Hapawiensubl, nostomy AC || BD u AC = BD, a 3nauur
AC = BD».
— — —
14.Haiitu Beicoty DH tetpasnpa ABCD, ecnu: AB {3;1;1}, AC{0;-1;2}, AD{-4;3;1}.
15. Micnionb3yst BEKTOPHI HA INIOCKOCTH, HAWIUTE KOCHHYC yTJia MeXKIy MeTuaHoi AM u GuccekTpucoi

BE npsimoyroisibHoTO TpeyroiasHuka ABC ¢ npsmbiM yriaom C, ecnmu AC=4, BC=3.
16. ChopmMynupyiTe ¢ MOMOIIBIO BEKTOPHBIX COOTHOIIICHUN YTBEPKICHUE O CBOMCTBAX KBaApaTa.

Koa xommerennum: IIK-1

Bomnpocsr mist codecenoBanus:

1. YpaBHeHue npsMoil Ha IJIOCKOCTH, 3alaHHOM pa3sHbIMU CIOCOOAMM. YCIIOBUE MapajiebHOCTH
BEKTOPA U MPsAMOM. PacrnoioxkeHue npsiMo OTHOCUTENIBHO CUCTEMBI KOOPAUHAT

2. B3aumHOe pacrosiokeHue AByX MPsSMBIX Ha TUIOCKOCTH.

3. AHaTUTHYECKOe 3aJJaHue TOTYIUIOCKOCTH. MeTprdecKue 3aauu TeOPUH MIPSIMON Ha TIOCKOCTH.
4. Jlabel KoopmuHATHl deThipex BepmuH mapawienenunena ABCDA'B'C'D’. Omnpenenutsb
KOOpIMHATHI ocTalbHbIX BepmnH: A(2;3;-1), B(4;0;2), C(1;1;-6), A(1 -3;-4).

5.JlaHbl ypaBHEHHS ABYX CTOpOH pomba: x+2y-1=0, x+2y+3=0 u ero amaronamu: x+y=0. Haiitu
YpaBHEHHUS JBYX APYTUX CTOPOH.

6. Man nmapamnenenunen ABCDABC D’ M — cepenuna pedpa A4’ Mcnons3ys METO KOOPIUHAT,
HalTH yroa mexxay mwiockoctssmu MDC u AB'C, ecium AB=2, AD=3, AA"=6.

Koa xomnerennun: IK-3

Bomnpocsr myist cobecenoBanus:

1. Danurc, cBOKMCTBA DIUIHIICA.

2. T'unepboia, cBOHCTBA THITEPOOITHI.

3. JlupekropuanbHOE CBOMCTBO JJUTUIICA U TUTIEPOOITBI

4. TTapaboia, cBOKCTBA MapadOJIbI.

5. OGmiee ypaBHEHHE KPUBOI BTOpOTO mopsiaka. [lepeceuenne KpuBoi BTOPOTO MOPSAKA M MPSMOHA.
AcUMOTOTUYECKUE HAPaBICHHUS.

6. LleHTphI KPUBBIX BTOPOTO MOPSAIKA.

7 KacaTtenpHble K KpHUBBIM BTOporo mnopsaka. OnTuueckue CBOWCTBA 3JUIMAICA, THIEPOOJIBI,
mapadoJIbI.

8. JluaMeTpsl KpHUBBIX BTOPOTO MOpsijka. Teopema O COMPSDKEHHBIX JUAMETpax KPUBOW BTOPOTO
nopsiika. [ aBHbIe JUaMeTphl U TJIaBHBIE HAIIPaBJICHUSI KPUBOM BTOPOTo MOPSIKA.

9. Xapakrepuctuueckoe ypaBHEHHE KpUBOW BToporo mopsjaka [IpuBenenue oOiiero ypaBHEHHS
KpHUBOI BTOPOTO MOPsiJIKa K kKaHOHWYeckoMy BUay. Kimaccudukaius KpuBbIX BTOPOTO MOPSAKA.

10. OnpenenuTh BUI JIMHUU BTOpOro mnopsiaka 3x2 — 2xy + 3y%2 + 4x + 4y — 4 = 0.

11. HanuiuuTe ypaBHEHHE OOIIEr0 MAMETPa JBYX JIMHMIL BTOPOTO MOPSIKA:
Yi:x2—=2xy—y?—2x—2y=0 U y,:x?>—2xy+y?—2x—2y=0.

13.CocraBbTe KAHOHHUYECKOE YPAaBHEHHE TUIIEPOOIIBI, €CIIH €€ SKCIEHTPUCUTET paBeH V5, a ojiHa U3
BEPIIUH UMeeT KoopauHathl (— 2; 0).

Tpernii cemectp (3auer)

Koa komnerenuun: YK-1

1. KoopauHaThel TOYek B MpocTpaHCTBe. PelieHune mpocTedmmx 3ajad B KoopAauHaTax. Dopmysisl
npeobpa3oBaHus apPUHHON CUCTEMbI KOOPAMHAT B IPOCTPAHCTBE.

2. YpaBHEHUs JIMHUI U IOBEPXHOCTEHA.

3. YpaBHeHUs MJIOCKOCTH, 33JJaHHOM pa3IMUHBIMU criocobamu. B3anMHoe pacnonoskeHue miocKocT!
U CUCTEMBI KOOpAUHAT. B3auMHO€E pacronokeHue AByX INIOCKOCTEM.

4. YpaBHeHHMsS TpsSMOM B MpOCTpaHCTBE. B3aumHOe pacrosioskeHue IByX HpsAMbIX. B3aumHuoe
PacCIIOIOKEHUE MIPSAMOM U INIOCKOCTH.

5. AHanuTHYecKOe 3aJaHue MOJYNpPOCTpaHCTBAa. MeTpHueckue 3ahadd  TEOpUU MPSIMBIX U
IIJIOCKOCTEN.

6. IlpunosxeHre TeOpUH NPSIMBIX U IUIOCKOCTEH K peIIeHHIO 3a/1a4 AJIeMEHTapHON reOMETPHUH.

Koa xommerennum: IIK-1

1. IloBepxHOCTH BTOpOrO nopsAaka. Meros cedeHuil.
2. IlunuHpuyeckre 1 KOHWYECKHe MOBEPXHOCTH B MMPOCTPAHCTBE.




3. TloBepxHOCTH BpalleHHs B IPOCTPAHCTBE.

4. Dnnuncouas! ¥ runepO0JION b, U UX CBONCTBA.

5. ITapaGoson/iel U UX CBOMCTBA.

6. IIpssmonuHeliHbIe 00pa3yroIKe TOBEPXHOCTEH BTOPOTO MOPSIKA.

7. Jlanbl ypaBHeHHs TUIOCKOCTe o 4x+2y+2z-3=0 u P: 4x+2y+2z-6=0. Haiftu ypaBHeHHME HX
IJIOCKOCTU CUMMETPHH.

8.Haiitu ypaBHEHHE OPTOTOHAIBHOM TpOeKIMH mpsimoit | Ha riockocts 7 | 2x+y-22=0,
4x-y—-27-14=0,

n:3Xx+2y-z-1=0.

9. AKCHOMBI OCTPOEHHS LUPKYJIEM U JHHEHKoi. OcHOBHBIE mocTpoeHus. CxeMa penieHus 3a/1aq

Ha IIOCTPOEHHUE

10. KoHCTpyKTHBHBIE MHOYKECTBA/TEOMETPHUYECKIE MECTA TOUEK

11. Metoa KOHCTpYKTUBHBIX MHOXeCTB (MeTol 'MT, MeTon nepecedenuii) mpu pelieHny 3a1ad Ha

ITOCTPOEHHUE.

12. TlpumeHeHHE CBOMCTB IBM)KEHUH K PEIICHHIO 33/1a4 Ha TIOCTPOCHUE.

13. [IpuMmeHEeHHE CBOMCTB TOMOTETHH H MTOJ00HSI K PEIICHHIO 33134 Ha MMOCTPOCHHE.

14. AnreGpamdeckuil METO] pelIeHts 3a/1a4 Ha MOCTPOECHHUE.

15. IIpumeHeHHEe CBOMCTB MHBEPCUH K PELICHHIO 33]1a4 Ha IOCTPOEHUE.

16. Kpurepuii pa3pemmMoCcTH 3a/1a4 Ha TIOCTPOCHUE IUPKYIIEM U JIMHEHKOH.

17. 3apmauu Ha MOCTPOEHHUS, HEPA3PELINMbIE IIUPKYIEM U JTUHEUKOM.

18. TlapamirenpHOE MPOEKTUPOBAHUE U €ro cBOicTBa. [loHATHE O IIEHTPATTbHOM IPOCKTHPOBAHUH.

19. M3oOpaxeHne TIIOCKUX GUTYp MPH IMapajuIeTbHOM MPOSKTHPOBAHHH.

20. N3o0pakeHre MHOTOTPAaHHUKOB TIpW TapalieIbHOM TMpoekTupoBaHuu. Teopema Ilombke-

[IIBapua.

21. U3o06pakeHne KpYTIIbIX TE MPH MapauieIbHOM ITPOCKTUPOBAHHH.

22. AKCOHOMETpPHS U €€ CBOMCTRBA.

23. TloyiHbIE ¥ HETIOJHBIE U300pAKEHUS.

24. PemeHue MO3UITMOHHBIX 33]1a4 HA TOJHBIX U300paKCHUSX.

25. Tlouarue o metone Momxa.

Koa xommerenuun: IIK-3

1. OrobOpaxenus u npeoOpazoBaHusi MHOXKECTB. [IpomsBeneHue (KOMMO3UIMS) MpeoOpa30BaHUA,
rpyImna npeoopa3oBaHUiA.

2. JIBU>KEeHUS TJIOCKOCTHU: MapalljIeNIbHbIM MEepeHocC, BpalleHUe, OCeBas CHUMMETpPHs, CKOJIb3sIas
CUMMETpUS, UX CBONCTBA.

3. CBoiicTBa IBWKEHUI 00IIEro BUA.

4. OcHOBHas TeopeMa JBUKCHHIN MJIO0CKOCTH.

5. I'eomeTpuuecku paBHbIE PUTYPBI U UX CBOHCTBA.

6. AHaTUTHUYECKOE BBIPAKEHUE [BIKEHHH TMJIOCKOoCcTU. ['pymnma JBUKEHHI TMJIOCKOCTH U ee
noArpynnsl. ['pymna cuMMeTpuil TeoMeTprudecKoit purypsl.

7. Knaccuduxanus nBr>xeHU# TII0cKoCTH repBoro poja. Teopema [llams.

8. Knaccuduxanus n1B>KeHUH TIOCKOCTH BTOPOTO PoJa.

9. I'omoTeTus u ee CBOICTBA.

10. TlomoOust mockocTH, cBoicTBa momobus. Kmaccudukanus momoOuit mmockoctu. ['pymma
noso0uit u ee noarpynmsl. [TonoGHbIE GUTYpBHI.

11. Addunnsie npeodpazoBanus mockocTd. CoiicTBa ad(GUHHBIX TPeoOpa30BaHUH MIOCKOCTH
12.  OcHoBHas Teopema 00 ap(pUHHBIX TPeoOPa30BAHUIX MIIOCKOCTH.

13.  Ananutuyeckoe BeIpakeHHE adPUHHBIX TPe0OpPa30BaHUH MIOCKOCTH.

14.  IlepcnexktuBHO-adpuHHBIE TPe0OPa30BaHUS MIIOCKOCTH: CBOMCTBA, BUIBI.

15.  I'pynna adp¢puHHBIX TpeoOpa3oBaHUi MIIOCKOCTH U €€ TIOATPYIIIIbI.

16.  MuBepcus MJIOCKOCTH OTHOCHTEIBHO OKpPYXHOCTH. CBOWCTBAa MHBEPCHH. AHATUTHUYECKOE
BBbIpa)KEHNE MHBEPCUHU TUIOCKOCTH.

17. [lonatuss o nBWXEHUsAX mpocTpaHcTBa. CBoiicTBa ABMKEHHMH mpocTpaHCcTBa. [IprmMepbl
JBUYKEHUU ITPOCTPAHCTBA.

18.  IlpunoxeHue TEOpUM T'€OMETPUUYECKUX INPEoOpa3OBaHUN IJIOCKOCTH K PEIHICHHIO 3a1ad

2JIEMEHTapPHOU F€OMETPHUH.




YerBepThlii cemecTp (3a4eT ¢ OLEeHKOMH)

Koa kommerenuun: YK-1

1. Tlonartue 00 akcMoMaTHYeCKOM MeTozae. TpeboBaHMS, TpEABSBISEMbIE K CHUCTEME AKCHOM.
HenpoTuBopeunBOCTb CHCTEMBI aKCHOM Ha IIPUMEPE aKCUOMAaTUKU Bers.

[TonHOTa M HE3aBUCUMOCTBH CUCTEMBI AKCUOM Ha IPUMEpe aKCMOMAaTUKU Bers.

Cucrema akcuom ['mnp0epra U CIEICTBHS U3 aKCHOM.

[TocTpoeHne eBKIINI0BOM Fr€OMETPUH HAa OCHOBE akCHOM Beiiist

HenporusopeunBocts akcuomaTuku ['niaboepra.

[Tarerii moctynar EBkimaa u akcrnoma napamiensHoctu [tetidepa.

. CyMMa yrjoB TpeyroJIbHUKOB U ISATHIN NocTynaT EBkianaa.

Nook~wn

Koa xomnerennmun: INK-1

1. IlepBas u Bropas Teopemsl Jlexxanpa.

2. TlpennoxeHns, SKBUBAJICHTHBIE aKCHOME MapaJuIeIbHOCTH (CYIIECTBOBAHUE TPEYrOJbHIKA, CyMMa
YIJI0B KOTOPOTO paBHA JIBYM IPSIMBIM; CYLIECTBOBAaHHE YETHIPEXYrOJbHUKA, CyMMa YIJIOB KOTOPOTO
paBHa YEThIPEM MPSMBIM; CYIIECTBOBAHHE NOA0OHBIX, HO HEPaBHBIX TPEYT0JIbHUKOB; KOJJIMHEAPHO CTh
TpeX TOYEK, PaBHOYAAJIEHHBIX OT NPSIMON; BO3MOKHOCTH OIMCATh OKPYXHOCTb BOKpYT JH0OOTO
TPEYroJIbHUKA; IepeceueHue JJF000ro MepHeHINKYIspa K CTOPOHE OCTPOTO yIJla CO BTOPOM CTOPOHOM ).
3. Akcuoma napamiensHoctd Jlo6aueBckoro. Cymma yriioB TpEYroJIbHUKA M YETBIPEXYTroJIbHUKA Ha
mockocTH JlIoGaueBckoro. [Ipu3Haku paBeHCTBA TPEYTOJBHUKOB Ha TUIOCKOCTH JIoGadeBCcKoro.

4. TMapamnensHpie mnpsmbie 1m0 Jlob6aueBckomy. [lpusnak mapamnensHocTH. CylliecTBOBaHUE
napajuieNbHbIX NpsMbIX 1o JloGaueBckoMy. YToj mapamiebHOCTH U ero cBoicTBa. DyHKIMS
JloGaueBckoro.

5. CBoicTBa YETHIPEXYTrOJIHHUKOB HA MIOCKOCTH JIobaueBcKoro.

Koa xomnerennun: IK-3

1. CpoiicTBa mapauieNbHBIX MPSMBIX Ha Tuiockoctu JloGadyeBckoro. Pacxopmsmiuecs mpsiMbie Ha
MII0CKOCTH JI06aueBCKOTO: MPU3HAK M CBOMCTBA.

2. OKpY)XHOCTbh, SKBUJIMCTAHTA U OPUIIMKI HA INIOCKOCTH JI0OaueBCKOTO U UX CBOMCTRBA.

3. NuTtepnperamnus miockoctu JlobaueBckoro (Moaens Kemnu-KieliHa Ha €BKIMAOBON TUIOCKOCTH,
mozens [lyankape Ha mousymiaockocTd u Ap.). HempotuBopeunBocTh MmiaHuMerpuu JloGaueBcKoro.
HezaBucumocts akcuomsl napamiensHoctu [lneidepa ot ocranpubix akcuoM ['misbepra.

4. TloHsTHS IIMHBI OTPE3Ka, IUIOIIA U MHOTOYTOJIbHUKA U 00beMa MHOTOTPaHHHKA.

5. O630p akcnomaruka IJIaHUMETPUU U CTEPEOMETPUHU, IPECTABICHHBIX B HIKOJbHBIX y4eOHUKAX.
6. CocTaBUTh KOMILIEKC T€OMETPUUYECKUX 3a/1a4 Ha MOCTPOCHUE ISl 7 Kiacca.

CocTaBuTh KOMILIEKC T€OMETPUUYECKUX 3a/1a4 Ha MOoCTpoeHue ceueHuid il 0 kiacca.

Kpurtepuu BbicTaBIeHUSI 0TMETOK

OTMeTKa «OTJIIMYHO» / «3a4TeHO» (BBICOKUH YpPOBEHb C(POPMHUPOBAHHOCTH KOMIETEHLMH (-HK))
BBICTaBIISIETCS 00ydJaromeMycsi, KOTOPbI B MpoOLIeCCe M3YUeHUs IUCHMIUIMHBI U IO pPe3ylbTaTraM
MIPOMEXYTOUYHOM aTTecTaluy, OOHApYKWJ CHCTEMHbIE 3HAHHUS [0 BCEM paszjeiaM MporpamMMbl
JUCHMIUTMHBL / MOJIYJsS /MPAKTUKH, MPOJEMOHCTPUPOBAI CHOCOOHOCTh K HMX CaMOCTOSITEILHOMY
MOTIOJTHEHHUIO, B TOM YHCJIE B paMKax Yy4eOHO-HCCIEAOBATEIbCKON M HaydyHO-HCCIEI0BATEIbCKOM
NEATeNbHOCTH; TpPU  BBINOJHEHUM  3aJaHUM, MPEAyCMOTPEHHBIX MPOrpaMMON,  YCHEIIHO
MIPOJIEMOHCTPHPOBAJT OCBaMBAaEMbI€ B paMKaxX AMCLUIUIMHBI / MOAYJS / IPAKTUKH MPOQecCuOHaIbHbIE
YMEHUS; TMPEJCTaBWII Ppe3yiabTaThl BBHIMOJHEHUS BCeX 3aJaHUi JUIs CaMOCTOSATENBHOW paboTh
MOJIHOCTBIO ¥ KAayeCTBEHHO, Ha TBOPYECKOM YPOBHE, BbIpa3uwyl JIMYHOCTHYKO 3HAYMMOCTb
NEATeNbHOCTH; TIPU  YCTHOM OTBETE BBbICKa3aJl CaMOCTOATENBHOE CYXKJEHHE Ha OCHOBE
UCCIIEIOBAaHUS TEOPETUYECKUX HMCTOYHUKOB, JIOTUYHO M apryMEHTHPOBAHHO H3JIOKWI MaTrepuall,
CBSI3aJ TEOPHIO C TNMPAKTHKOW MOCPEACTBOM WJUTIOCTPUPYIOIIUX MPHUMEPOB, CBOOOJHO OTBETWJ Ha
JIOTIOJTHUTEIBHBIE BOIPOCHI; IPH BBIMOJHEHHUH MUCbMEHHOTO 33/1aHUs MPEJICTaBUII CO/AEpKaTeNbHbIH,
CTPYKTYpUPOBAaHHBIN, TTIyOOKHUI aHAIU3 CYTHU U IyTeH pelleHus NnpoOiemMsbl (3aayuu, 3aaHus); Mpu
BBINIOJIHEHUM TECTOBBIX 3aJaHMN Jan mpaBwibHble oOTBeTh Ha 85 — 100 % 3ajmanHwmil.

OTMeTka «XOpomo» / «3aduTeHo» (CpeAHUH YpOBEHb C(HOPMHUPOBAHHOCTH KOMIIETCHIMH (-UH))
BbICTaBJIsieTCA OOydJaromemMycsi, KOTOPbIi B Ipoliecce M3YYeHHs] TUCHMIUIMHBI M IO pe3ybTaTaM
MPOMEKYTOYHOM aTTrecTanuy, OOHApYXHWJI 3HaHME OCHOBHOTO MaTepHaja IO BCEM pazjesiaMm
MPOrpamMMbl JAUCIUIUIMHBI /MOIYNS / PAKTUKU B 00bEME, HEOOXOIMMOM s AajbHEUIIeld ydeOnl u



npeacTosimend paboTel MO MPoQeccuu, MPOJEMOHCTPUPOBAT CIIOCOOHOCTh K MX CaMOCTOSITEIHLHOMY
MOTIOJTHEHHWIO;  MPW  BBINOJNHCHWHM  3aJaHWid,  NPEAYCMOTPEHHBIX  MPOrpaMMOi,  CMOr
MIPOJIEMOHCTPUPOBATH OCBaMBaeMbIe MPO(EeCCHOHANBHBIE YMEHHSI, HO JOMYCTHII HENPUHIIUITHATIHHBIC
OITMOKY B UX BBITIOJTHEHUH, KOTOPHIE CMOT MCIIPABUThH MMPU HE3HAYUTEIHHON MOMOIIY TPETIo1aBaTelIs;
MPEJICTAaBUII PE3YJIbTAThl BBIMOJHEHUS BCEX 3aJaHUN JUISI CaMOCTOSATEIBHOW pPabOTHI, yKa3aHHBIX
B IporpaMMe IUCIUIUTMHBI / MOIYJS / TMPAaKTHKH, MPH ITOM 3aJaHUS BBITIOJHEHBI MOJTHOCTHIO H
KaueCTBEHHO;, TIPU  yYCTHOM  OTBETe OOBSCHWI  yUeOHBIA  MaTepua, HWHTEPIPETHPOBAI
COJIep’KaHUe, IKCTPAIMOJIMPOBAI BBIBOJBI; IMPU BBHIMOJHCHHH IMTHCHBMEHHOTO 33JaHUS IPEICTaBUI
PENPOIYKTUBHYIO TIO3UIIUIO SJICMCHTHI aHAIM3a B ONHCAHUM CYTH W TIYTCH pPEIICHUS TPOOIeMbI
(3amaum, 3amaHusl), W3JI0KWI JJOTHICCKYIO IMOCIIEI0BATEIHLHOCTh BOIIPOCOB TEMBI; IIPH BBITOJTHCHUU
TECTOBBIX  3aJlaHMi  Jaj  TpaBWibHbIE  OTBeTHI Ha 75 — 84 %  3amaHwil.

OTMeTKa  «yIOBJIETBOPUTENBHO» /  «3auTeHo» (MOPOTOBBIM  ypoBeHb  C(HOPMHUPOBAHHOCTH
KOMIIETEHIIM  (-Mu)) BBICTABISETCS  OOydaromiemycsi, KOTOpBIii B  Ipolecce  HU3ydeHUus
JUCUMIUIMHBL M MO pe3ylbTaTaM MPOMEXYTOYHOM aTTecTaluu, OOHapyKHJl 3HAHUE OCHOBHOTO
Marepuasa 1o BCeM pasjiejiaM MporpaMMbl TUCIUILTUHBI /MOYJIs / IPAKTUKH B 00BEME, HEOOXOAMMOM
Ui JanbHenei yueObl v npeacTosnieil paboTel 1o Mpogeccuu, HO 3HaHUS UMEIOT POOEIbl U MI0X0
CTPYKTYPUPOBAHBI; DX BBINOJIHEHUM 3a/laHUi, MPEIyCMOTPEHHBIX MpPOTrpamMMOl, B 1LIEJIOM CMOT
MIPOJIEMOHCTPUPOBATh OCBaMBaeMble MpodeccuoHaIbHble YMEHHUS, HO JOMYCTHJI OLIMOKH B HX
BBITIOJIHEHUH, KOTOPbIE CMOT UCIIPaBUTh IPU HE3HAUUTEIHHONW MOMOIIM MpernoaBaTelis; MpeaCTaBIl
pe3ynbTaThl BBIMIOJHEHUS BCEX 3aJaHUM JJIs CaMOCTOSITENIbHOM pabOThl, yKa3aHHBIX B IPOrpaMMe
JTUCITUTITUHBI / MOYJsl / IPAKTUKH, TPU 3TOM 3aJaHUsI BHIMOJHEHBI (OopMaIbHO, KpPAaTKO, pediieKcus
HEMOJIHASL WJIM HOCUT (OpMaJIbHBIA XapakTep, MPeACTaBI€HO MOBEPXHOCTHOE OMKMCAHUE; P YCTHOM
OTBETE MPOJIEMOHCTPUPOBAI 3HaAHHE 0Aa30BbIX MOJIOKEHUHN U KIIOUEBBIX MOHATUH, BEPHO BOCTIPOU3BEI
yueObHOe cojepkaHhe Oe3 HCIOJIb30BAHUS JIOTMOJHUTENBHOIO MaTepuasga; IpU  BBIIOJHEHUU
MUCbMEHHOTO 33aJaHUs MPEJCTaBUI PENPOIYKTUBHYIO MO3UIUIO B ONMCAHUM CYTH M ITyTeH peleHus
npo6semsl (3a1a4u, 3a/laHusl); TP BHIIIOJHEHUN TECTOBBIX 3a/1aHUI 1all MpaBUWIIbHbBIE OTBETHI HAa 60 —
74 % 3amaHuii.

OTMeTKa «HEYIOBJIECTBOPUTEIBHO» / «HE 3a4TeHO» (KoMmIeTeHuusA(-uu) He copMupoBaHa(-bI))
BBICTaBIISIETCS O0ydJaroleMycsi, KOTOpPbI B MpoIEecce M3Yy4eHHUs AUCLUUIUIMHBI U MO pe3ylbTaTam
MIPOMEXYTOYHOM arTecTaluy, OOHAPYXHJI OTCYTCTBHE 3HAHUN MO0 (parMeHTapHbIE 3HAHUS IO
OCHOBHBIM pa3jieiaM MpOorpamMMbl JUCHMIUIAHBI / MOAYJNS / MPAaKTUKH, MPU BHIMNOJIHEHUH 33/JaHUH,
MPEeyCMOTPEHHBIX TPOrPAMMOM, HE CMOT MIPOJIEMOHCTPUPOBATH OCBauBaeMble MpoecCHOHaIbHbIE
yMEHHS (JOMyCTHJI HPHUHLHUIIMAIBHBIE OMIMOKM B HX BBINOJHEHUHU, KOTOPbIE HE CMOT HCIPAaBUTh
Ipy yKa3aHWM Ha HHUX [pernojaBareieM), JUOO HE BBIIOJHUI 33JaHUS; HE BBINOJIHUI
MpelyCMOTPEHHbIE Y4E€OHBIM IUIAHOM MpaKTUYECKHe, JIabopaTOpHbIE 3aJaHusl; HE MOJHOCTHIO
BBITIOJTHIJT 33/1aHUS IS CAMOCTOSTEIbHON paboThl, yKa3aHHBIX B MPOrPaMME TUCIUIUIUHBI / MOTYIs /
MIPAKTUKH, JTUOO 3a/1aHUs BBHITIOJHEHBI HEBEPHO, OUEBUCH IIATUAT; P YCTHOM OTBETE JOIMYCTHUI
¢dakTuyeckue OMMOKM B  HUCHOJIB30BAaHUM  HAYYHOW TEPMHHOJIOTHHM W U3JI0KEHHH Y4eOHOTO
COJIep>KaHus, CIeJall JOKHbIE BBIBOJIbL; TP BBHITIOTHEHUH TECTOBBIX 3aJaHUN Jall IPAaBUILHBIE OTBETHI
Ha 0 — 59 % 3amaHuii.



