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1 HOSICHUTEJIBHAS 3AITUCKA

1.1 llean ocBOeHUsI TUCUMILINHDI:

(bopMHpOBaHUE TEOPETUUECKON U IPAKTUIECKON KOMIIETEHTHOCTH CTYICHTOB B 00JIACTH T€OMETPHH,
TOTOBHOCTH K MPO(eCcCHOHAIBHO-TIEAarOrHuecKoi AeATEIIbHOCTH B KadecTBE MperojaBareis Kypca
MaTeMaTHKU B 00111€00pa30BaTENIbHBIX YUPEKACHUAX (IIKOJIaX, TUMHA3UAX, JINLEAX) U YUPEKIECHUAX
HAYaJIbHOTO M CpPEJHEro Mpo(ecCHOHATBHOTO o00pa3zoBaHus (NMPOPECCHOHATBHBIX JIULEAX |
KOJUIS/KAX).

1.2 MecTo AUCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/ibHON NPOrpaMMbl

[Iporpamma mUCHMIUIMHBI pa3paboTaHa B COOTBETCTBHU C (hefepalibHBIM TOCYIapCTBEHHBIM
00pa30BaTeNIbHBIM CTAaHAAPTOM BBICHIETO OOpa30BaHUs MO HampaplieHUIO0 moarotoBku 44.03.05
[lenarormueckoe oOpasoBaHue (¢ IByMs NPOQPUISAMH TOATOTOBKH), YTBEP)KICHHBIM MPUKA30M
Muno6pnayku Poccum ot 08.02.2021 1. Nel25, mpodeccHoOHAIBHBIM CTaHIAPTOM: MEAaror
(memgarorudyeckasi I€SITEIBHOCTh B chepe AOMIKOIHLHOTO, HA4YaJbHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpenHero oodiero oOpa3oBaHusl) (BOCIUTATENb, YUIUTEND), YTBEPKIACHHBIM ITpHKa3oM MuHHCTEpCTBa
Tpyda U couuanbHol 3amuTthl Poccuiickoit ®enepannu ot 18.10.2013 1. Ne544h.

JucuuninHa OTHOCHUTCS K o0O0s3aTenbHONM uactu Onoka 1 «/lucumruimHeDy y4eOHOTO IijlaHa
00pasoBaTelIbHON MporpaMMel, uzydaercs B 1, 2, 3 cemectpax. Tpynoemkocts aucturuinasl: 10 3E /
360 uvacoB, B ToM uucie 96 uyacoB - KOHTakTHas pabora c mnpemnojaBaTeneM, 196 wyacoB -
camocTosiTeNnbHas padoTa (Tabmauna 2).

1.3 IliianupyemMsble pe3yibTaThbl 00y4eHHs 10 JMCHHUILIHHE

JlucuuiinHa HaripaBiieHa Ha GOopMUpOBaHUE KOMIIETEHIUU( -1il), TpeIcTaBIeHHbIX B Tabnule 1.

Tabnuya 1
Inanupyemsble pe3yJibTaThl 00yUeHHs 10 THCIHIIJIHHE
Kox v HanMeHOBaHME KOMITETCHIINT

[Tnanupyemsble pe3ynbTaThbl
WHaukaTopbl JOCTHKEHUS] KOMITIETEHIIUU 00y4eHus M0 TUCIUIUINHE
YK-1 Cnoco0eH ocymecTBJIATH NOUCK, KPUTHYECKUA aHAJIM3 U CUHTe3 HH(popMaumu,
NPUMEHSATh CUCTEMHBbII MOX0/ /ISl pellieHNsl MOCTABJEHHbIX 32/1a4

VK-1.1 JleMoHCTpuUpyeT 3HaHHE OCOOCHHOCTEW CHCTEMHOTO H|3HATh: METObI KPUTHYECKOTO

KPUTHYECKOTO MBILIUICHUS, AapryMEHTUPOBAHHO (OpPMUPYET|aHAIn3a U CHHTE3a MH(POPMAIUH.

cOOCTBEHHOE CYXKJEHHE M OLEHKY HH(pOpMalUH, MPUHUMAET|YMETh: IPUMEHSITh CUCTEMHBIN

000CHOBAHHOE pEIICHHUE. MOJIXO/I JJIs PEIlIeHHs TIOCTaBJICHHbBIX

YK-1.2 [Tpumenser norudeckue GopMbl U IPOILEAYpHI, CIOCOOCH |3a1a4.
K peduieKcur 110 MOBOy COOCTBEHHOM U Wy)KOW MBICIHTEIbHOM | BlaneTs: HaBbikamu pediekcun 1o
JeATeIbHOCTH. HOBO/Ty COOCTBEHHOM U 4y»KOii

VK-1.3 AHanu3upyer WCTOYHHKH WHOOPMALMK C  IIEJbIO|MBICIUTCIIBHOM ESTCIbHOCTH.
BBISIBJICHUS X IPOTUBOPEUUH U MMOUCKA JOCTOBEPHBIX CYXKICHUI.
IIK-1 Cnoco0eH ocBauBaTh U HCNOJb30BATH TEOPEeTHYECKUE 3HAHUS U IPAKTHYECKHE YMEHUS
U HABBIKM B NPeAMETHOH 00J1aCTH NIPH pelieHUH NPogecCHOHATbHBIX 32124
IIK-1.1 3Haer cTpyKTypy, COCTaB M IMAAKTUYECKHE E€IAMHHUIIBI| 3HATH: POJIb U MECTO MAaTEMATHKU B

IpeaIMETHOM 061acTu (MIpenojaBaeMoro NpeaMera). oOl1el KapTHHE HayYHOI'O 3HAHMS;
I1K-1.2 Ymeer ocymiecTBIATh 0TOOP y4eOHOTO CoAep KaHusl JUIst|CTPYKTYPY, COCTaB M TUTAKTHYCCKHE
€ro peaau3aly B pa3IMyHbIX (hopMax 00ydeHUsI B COOTBETCTBHUHU |€AMHUILIBI COJIEPIKAHMS IIKOJILHOIO

¢ tpeboBanuamu GI'OC OO. Kypca MaTeEMaTHKH.

[IK-1.3 JleMOHCTpUpYET yMEHWE pa3padaThiBaTh pasIMYHbIE|Y METh: OCYLIECTBIATH OTOOP
GOpMBI  y4EOHBIX 3aHATHN, TPUMEHATH METObI, TPUEMBI H|YIEOHOIO CONEPIKAHMSA ISl €T0

TEXHOJIOTUU 00YUEHHUS, B TOM YHCIIe HH(POPMAIIMOHHBIE. peanu3alyy B pasan4HbIX hopmax
00y4eHHs B COOTBETCTBUU C

COBPEMEHHBIMH TPEOOBAHUSIMH K
00pa3oBaHHUIO.

Bnaners: neiictBuem
MPOEKTUPOBAHUS PA3TIMYHBIX (PopM
y4eOHBIX 3aHATUH,

HABBIKOM IPUMEHEHHS Pa3IMIHBIX
METOJIOB, IPUEMOB F TEXHOJIOTHH B
00y4eHUH MaTeMaTHKe.




ITIK-3 Cnoco0eHn (popMupoBaTh pa3BUBAIONIYI0 00Pa30BaTEBLHYIO CPely MJIsl J0CTHKEHHSA
JIMYHOCTHBIX, PeAMETHBIX U MeTallpeJIMeTHBIX Pe3y/1bTATOB 00y4eHUsI CPeACTBAMH
npenogaBaeMbIX YueOHbIX NPeIMeTOB

I1IK-3.1 Brnageer crmocobamMu WHTErpanuu y4eOHBIX MPEIMETOB
JUIS  OpraHM3allii  Pa3BUBAIONICH y4eOHOW JIeATEIBHOCTH
(uccienoBaTenbCKOM, MPOSKTHOM, TPYNIOBOM | JIp.).

[IK-3.2 Ucnonb3yer 00pa3zoBaTeIbHBIN MOTEHIHAT
COITMOKYJIBTYPHOUM Cpelbl PEruoHa B IMpEnojiaBaHuu (IpeameTa
o MPOQIITI0) B y4eOHOM M BO BHEYPOUHOU JICATEIIHHOCTH.

3HAaTh: XapaKTEPUCTUKY
JIMYHOCTHBIX, TIPEIMETHBIX U
MeTarpeIMETHBIX Pe3yJIbTaTOB B
KOHTEKCTE 00y4eHHs] MaTEMATUKE;
0COOEHHOCTU MHTETPaLK yYeOHBIX
IPEZMETOB JJIs OpraHU3aLuu
Ppa3HbIX cOCOO0B y4eOHOM
JEATEITbHOCTH.

YMeTh: 0OKa3bIBaTh NEAArOrMyeCcKyro
TIOJIIEPKKY 00yJaroIUMCs B
3aBICUMOCTH OT HX
00pa3oBaTENbHBIX PE3YJIbTATOB;
OpraHU30BbIBATh YUEOHBIN MpOIEcC
C MCIOJIb30BaHUEM BO3MOYKHOCTEN
00pa3oBaTeNbHOM CPEeIbI s
Pa3BUTHS MHTEpECa K TIPEIMETY B
paMKax ypoyHOH U BHEYPOUHOI
JIEATEeITbHOCTH.

BraneTs: HaBbIKaM# OpraHU3aIiH |
MIPOBENICHUS 3aHITUH C
HCTIONIb30BaHUEM BO3MOKHOCTEN
00pa3oBaTeIbHOM CPEIBI IS
JOCTIKEHHsI 00pa30BaTelIbHbIX
PE3YIIBTATOB U 00CCTICUECHHS
KauecTBa y4eOHO-BOCIIUTATEIILHOIO
Ipoliecca CpeICTBAMU MaTeMaTHKH.




2 COAEP) KAHUME JUCHUIIJIMHBI
IlepBbIii cemecTp
Tema 1. BekTopHas anredpa
Bexrop. Omnepauun Hajg BexkropaMu. JluHeilHas 3aBUcUMOCTb BeKTOpoB. KoopamHaTel BekTopa
OTHOCHUTEJIHO JJaHHOTrO Oa3uca. CKalsipHOE NPOU3BEACHUE BEKTOPOB U €ro cBOMCTBa. BekTopHOE 1
CMEIIAaHHOE MPOU3BEACHUS BEKTOPOB BEKTOpHOE M CMEIIaHHOE IPOU3BEIACHUS BEKTOPOB, HX
MIPUJIOKEHUSI K PEIICHHUIO 3a/1a4.
Tema 2. AHATUTHYECKAS T€OMETPHS HA MJIOCKOCTH
AddunHas cuctemMa KOOpPAWHAT HA IIOCKOCTH. lIpsiMoyrosbHast 1ekapToBa cUCTEMa KOOPAWHAT Ha
IIJIOCKOCTH. [leneHue oTpeska B JaHHOM OTHOIIEHUH. PaccTosiHue Mexy IByms Toukamu. [losisipabie
koopauHathel. [Ipsmas nunus. Pasnuunbie criocoObl ee 3amaHusi. PaccTosiHue OT TOUKH 10 MPSMOM.
VYros Mexay AByMs IpsIMbIMU. B3anMHO€e pacrosioxeHue ABYX MpsIMbIX.
OTnu4uTeNbHBIE CBOMCTBA KOHMYECKUX CEYCHHH. YPAaBHEHMS] KOHMYECKHX CEUCHHM B TOJISIPHBIX
KOOpAMHATAaX. YPaBHEHHsI KOHUYECKUX CEUYEHUN B MPSIMOYTOJIBHOM JEKapTOBOM CHCTEME KOOPAMHAT.
HccnenoBanue cBOMCTB KOHMUECKUX CeUEeHUH (AIIIUIIC, rurepOoa, napadosna). OnTuyeckrue cBOMCTBa
KOHMYECKMX ceueHui. KacarenpHas K KOHHYECKOMY CEUEHHIO (dJUIMIC, THrepOosia, mapadoiia).
Jnametpsl koHMYEcKOTo cedeHust. Kpusbie BToporo nopsijika (o6mas teopus). Ilpusenenue odmiero
ypaBHEHUsI KPUBOM BTOPOTO MOPAJIKA K KAHOHUYECKOMY BHU]TY.
Bropoii cemecTp
Tema 1. AHasMTH4YeCKasi reOMeTPHsi B IPOCTPAHCTBE
AddunHas cuctema KOOpJIMHAT B MPOCTpaHCTBE. [IpsMoyronpHas 1ekapToBa cucTeMa KOOPAUHAT B
nmpocTpaHcTBe. [leneHue oTpe3ka B JaHHOM OTHOIIEHHWH. PaccrosiHue Mexay ABYMsl 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 MEXKIy IBYMs TMPSMBIMU (MPSMOW W TUIOCKOCTHIO). B3ammuoe
pacroyioKeHue MpsIMOM U IIIOCKOCTH.
OJIMIICONI, OJIHOTIONIOCTHBIM THUMEPOOJION I, ABYIOJOCTHBIM THUMEPOOJION, AIUIANTHYECKUN
napaboJion, Tunepoomaeckuii mapadosgouna. [IpsmonmHeitHpie 00pa3yromre MOBEPXHOCTEH BTOPOTO
nopsika. Kimaccudukanus anredGpanyeckux moBepXHOCTEH BTOPOro MOPSIKA.
Tema 2. I'eomeTpuueckue npeodpa3zoBaHus
OTtoOpaskenus u npeoOpazoBaHusi MHOKeCTB. [IponsBenenue (koMno3uius) npeoOpa3oBaHuii, rpyrma
npeoOpa3oBaHuid. J[BIKEHUS MJIOCKOCTHU: MapajliebHbIA MepeHoc, BpallleHue, 0ceBasi CUMMETPHS,
CKOJIB3SIIasi CUMMETpHs, X cBoiicTBa. CBolcTBa ABWKEHHH oOmiero Buaa. OCHOBHas Teopema
JBUKEHHH MI0cKoCTH. ['eoMeTpruecky paBHbIE (GUTYPBI U UX CBOMCTBA. AHATUTUYECKOE BHIPAKEHUE
JBW)KEHUU TUIOCKOCTHU. ['pynma ABMKEHUMH IUIOCKOCTH W €€ MOArpymmbl. ['pynmna cumMmerpuii
reomeTpuueckoir ¢urypsl. Knaccudukanus IBMKEHHI IUIOCKOCTH mepBoro ponaa. Teopema Ilans.
Knaccudukanus ABMKEHHN IUIOCKOCTH BTOporo poxaa. ['omotetus u ee cBoiictBa. [logoOus
IJIOCKOCTH, cBoMcTBa momobusa. Kiaccuduxamus momoOuit mockoctu. ['pynma momobuit u ee
noarpynmsl. [logoOusie ¢urypsl. Addunnbie npeodpa3oBanus miockoctd. CBoiicTBa adPuHHBIX
npeoOpazoBanuii MiIockocTH. OcHOBHas Teopema 00 apPUHHBIX MpeoOpa3oBaHUIX IIOCKOCTH.
Ananutuyeckoe BbIpakeHue adUHHBIX IpeobpazoBaHuil miockoctu. [lepcnexkTuBHO-addUHHBIE
npeoOpa3oBaHusl TNIOCKOCTU: CBOWCTBA, BUbL. [ 'pynna adduHHBIX TpeoOpa3oBaHUii MIIOCKOCTH U e
noArpymnmnsl. THBEpCHS MI0CKOCTH OTHOCUTEIBHO OKPYKHOCTH. CBOMCTBA MHBEPCUU. AHATTUTUYECKOE
BBIPA)KEHUE WHBEPCUU IUIOCKOCTH. [loHATHMA O ABMXKEHUAX mnpocTpaHcTBa. CBONCTBA JBWKEHUUN
npocTtpanctBa. I[lpumepsl nBwxkeHui mnpocTpaHcTBa. [IpuiokeHne TEOpUUM T'€OMETPUUYECKUX
peoOpa3oBaHMi MIOCKOCTH K PEIICHUIO 33/1a4 dJIEMEHTAPHON F€OMETPHH.

Tpernii cemecTp
Tema 1. I'eomeTpuyecKkne NOCTPOCHUS HA IIOCKOCTH
AXCHOMBI TIOCTPOEHUS LUPKYJIEM U JuHEKoW. OcHOBHbIE nocTpoeHus. Cxema peleHus 3a1ad Ha
noctpoeHre. KoHCTpyKTHBHBIE MHOKECTBA/TEOMETPUYECKHE MecTa ToueK. MeTol KOHCTPYKTUBHBIX
MHOecTB (Meron I'MT, meron nepeceueHuil) npyu pelieHUM 3ajad Ha nocrpoeHue. llpumenenue
CBOMCTB JIBI)KEHUM K PELICHHUIO 3a/1a4 Ha nmocTpoeHue. [Ipumenenne cBOMCTB TOMOTETHH U MOJI00US
K peLICHHIO 3a/a4 Ha IMOCTPOCHHUE. ANreOpanyecKHil METOJl peIIeHUs 3a7ad Ha MOCTPOCHHE.
IIpumeHeHne CBOMCTB MHBEPCHUHU K PELICHUIO 331a4 Ha nocTpoeHue. Kpurepuii pa3pemmMocTy 3aaa4y



Ha TOCTPOEHUE IMPKYJIEM U JIMHEHKOW. 3ajaud Ha TOCTPOEHUS, HEPa3pelIMMbIC IUPKYJIEM U
JIMHEUKO.

Tema 2. MeToabl n300pakeHu
[TapamenpHOE NPOEKTUPOBAaHUE U €ro CBOMCTBA. [IoHATHE O LIEHTPAaIbHOM IIPOCKTUPOBAHUM.
N3006pakenue miockux Guryp npu napaieabHOM MPOEeKTHPOBaHUH. 300pakeHrne MHOTOTPaHHUKOB
Ipu napasuieabHoM npoektupoBanuu. Teopema Ilonpke-1lIBapua. M300paxenue Kpyribix Teia Ipu
napaieIbHOM IPOSKTHPOBAHNU. AKCOHOMETPHS U €€ CBOMCTBa. [10THbIE 1 HEMOTHBIE N300payKEeHHS.
Perrenne mo3MIIMOHHBIX 3a/1a4 Ha MOJIHBIX U300pakeHusX. [Tonstre o MmeToae MoHxa.

Tema 3. OcHOBaHUSI FeOMETPHH H 3JIeMeHThI reomeTpuu JlodauyeBckoro

[lonsTe 00 axkcuoMarudyeckoM Meroje. TpeOoBaHUs, NPEIBIBISIEMbIE K CUCTEME AKCHOM.
HenpoTuBopeunBOCTh CUCTEMBI aKCHOM Ha pUMepe akcuomMaTuky Belins. [lonHoTa M HE3aBUCUMOCTh
CUCTEMBbl aKCHOM Ha npumepe akcuoMatuku Being. Cucrema akcuoM ['mibOepTa M ciencTBus u3
akcnoM. [locTpoeHne €BKIMIOBOM reoOMETpUM Ha OCHOBe akcuoMm Beiura. HenpornBopeunBoCTh
akcuoMmatuku ['une0epta. [IsaThiil moctynat EBkinaa u akcuoma napamiensHoctu [neiidgepa. Cymma
YIJIOB TPEYrOoJBHUKOB W NATBIM noctynar EBknupa. Ilepas um BTOpas Teopemsl Jlexannapa.
[Ipennosxenus, S5KBUBaJICHTHbIE aKCHOME MapajlIeIbHOCTH (CyLIECTBOBAaHUE TPEYrOJbHUKA, CyMMa
YIJI0B KOTOPOTO paBHA JIBYM IMPSIMBIM; CYLIECTBOBaHHE YETHIPEXYrOJbHUKA, CyMMa YTJI0OB KOTOPOTO
paBHa YEThIPEM MPSMBIM; CYIIIECTBOBaHHE MOJ00HBIX, HO HEPABHBIX TPEYTOJIbHUKOB; KOJUITMHEAPHOCTh
TpeX TOYEK, PaBHOYAAJIEHHBIX OT NPSIMON; BO3MOKHOCTH OIMCATh OKPYXHOCTb BOKPYT JHOOOTO
TPEYroJbHUKA; IepeceueHue JJF000r0 MepreHInKyIspa K CTOPOHE OCTPOTO yIJia coO BTOPO CTOPOHOM).
Axcruoma mapaiiensHocTd JlobaueBckoro. CymMma yriioB TpeyrojbHHKa M YeThIPEXYroJibHUKA Ha
mockocTu JlobaueBckoro. [lpu3Haku paBeHCTBA TPEYrOJBHUKOB Ha IIOocKocTH JloGaueBckoro.
[Tapannensubie mnpsmble 1o JloGaueBckomy. Ilpusnak mapamnenpHocTH. CylecTBOBaHUE
napajuiebHbIX TpsAMBIX 10 JloGadeBckoMy. YToi MmapauieIbHOCTH M ero cBoucTBa. DyHKIUS
Jlo6aueBckoro. CBoiicTBa 4eTBHIPEXYTrOJLHUKOB Ha MIockoctd JloGayeBckoro. CBolicTBa
napajuleNbHBIX MPSAMBIX Ha TuiockocTH JloGaueBckoro. Pacxopsimuecs mnpsMble Ha IIOCKOCTH
Jlob6aueBckoro: mpu3HaK M CBOWCTBA. OKpPYKHOCTh, JKBHJIMCTAHTa M OPHUIMKI Ha TIUIOCKOCTH
Jlo6aueBckoro u ux cBoiictBa. MHTEepmipeTarus miockoctu JlobaueBckoro (Mmoaens Kemmm-Kieiina na
€BKIUIOBON IJIOCKOCTH, Mojeib IlyaHkape Ha mOJyIIOCKOCTH H Ap.). HempoTuBOpeunBOCTH
wianumerpuu JlobayeBckoro. HesaBucumocts akcuomsbl napaiuiensHoctu [lneiidepa ot ocranbHbIX
akcuoM ['mnbOepra. [loHATHS ATUHBL OTpeE3Ka, IOl MHOTOYTOJIbHUKA U 00beMa MHOTOI'PaHHUKA.
O0630p akCHOMATHK INIAHUMETPUU U CTEPEOMETPHH, NIPE/ICTABICHHBIX B IIKOJIbHBIX YYCOHUKAX.



Conepxxanue padoT Mo TUCHUILINHE

Tabnuya 2
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IlepBhIii cemecTp
YK-1, TIK-
Tema 1. BektopHas anrebpa 2 4(2) 26 32 |1,1IK-3
Tema 2. AHanuTHyeckast reoMeTpus Ha YK-1, IIK-
TIOCKOCTH 6 8 26 40 |1, IIK-3
YK-1, TIK-
[lonroroBka K 3K3aMeHy 2 34 36 |1, I1K-3
Bropoii cemecTp
Tema 1. AHamuTHYECKasI TEOMETPHS B YK-1, IIK-
MIPOCTPAHCTBE 6 14 36 56 |1, I1K-3
Tema 2. ['eomeTpuaeckne VYK-1, IIK-
peobpa3oBaHms 6 10(2) 36 52 |1, TIK-3
YK-1, TIK-
IMoaroroBka k 3a4ery 1, [IK-3
Tpertuii cemecTp
Tema 1. ['eoMeTpuyuecKre MOCTPOCHUS VK-1, IIK-
HAa TUTOCKOCTH 4 10(2) 24 38 |1, IIK-3
YK-1, TIK-
Tema 2. Metozpl n300pakeHuit 4 10 24 38 |1, IIK-3
Tema 3. OcHOBaHUsI TEOMETPUU U YK-1, IIK-
aneMeHTHl reomerprn JlobadeBckoro 4 4 24 32 |1, IIK-3
VK-1, TIK-
[TonroroBka k 3K3aMeHy 2 34 36 |1, IIK-3
HToro no JucuuIiIgae 32 60(6) 4 264 360

* B cmyyae mpoBeleHUS KOHTAaKTHOM MM CaMOCTOSITENILHOM paboThl B (opMe NpaKkTUYECKOM
MOATOTOBKH, Yachl Ha MPAKTUYECKYIO MOATOTOBKY YKa3bIBAIOTCS B CKOOKAX.




3 METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIUXCSA IO OCBOEHUIO
JAUCHUIIJIMHBI
Jlist yCTIeTHOTO OCBOCHHUS AUCIHUIUIMHBI CIeyeT 03HAKOMHUTBCS C COJACPKAHUEM pa3zeioB U TEM IO
IUCUUIUIAHE (CM. M. 2), CIIe0BaTh TEXHOJIOTUYECKOW KapTe NpPU BBINIOJHEHHH CAMOCTOSITEIHHOMN
pabotel (Tabm. 3), HCMOJIB30BAaTh PEKOMEHIIOBAHHBIE pecypchl (M. 4) W BBINOJHATH TPEOOBAHUS
BHYTPEHHUX CTaHJAPTOB YHHUBEPCHUTETA.



4 YYEBHO-METOJANYECKOE OBECIHEYEHUME JUCHUIIJIMHBI

4.1 OcHoBHasi yyeOHasi IMTEpaTypa

1. T'eomerpus : B 2 1. : yuyeOHOe mocoOue A By30B IO cleHUaIbHOCTH «MaTemaTukay,
HanpasiieHuto «llenarorndeckoe obpazoBanue» (mpodmib «MaremaTikay) : pekomeHaoBaso Y MO

By30B PO. T. 1/ [B. ®. Kupuuenko, H. U. I'ycesa, H. C. [lenuncosa u np.]. - Mocksa : Akagemus,
2012. — 400 c. - (Beicmiee mpodeccrmonanbHOoe oOpazoBanue. llemarormueckoe oOpa3zoBaHHE)
(bakanaspuar). — bubnuorp.: c. 395.

2. I'eometpus : B 2 T. : y4eOHOE mocoOme il By30B IO crienuanbHocTH «MaremaTukay,
Hanpasienuto «llegarorndeckoe obpasoBanue» (nmpoduns «MaTemarukay) : pekomeHnoBano Y MO
By30B P®. T. 2 /[H. U. I'yceBa, H. C. leancona, JI. A. UrmaroukuHa u 1p.]. - Mocksa : Akagemus,
2013. — 448 c. - (Beicmiee mpodeccronanpHOoe oOpasoBanme. Ilemarormdeckoe oOpazoBaHUE)
(bakanaspuar). - bubnuorp.: c. 442.

3. Aranacsu C.JI. 'eomerpust 2 [ DaeKTpoHHBIN pecypc]: yaeOHOoe mocodue it By30B/ ATaHACSH
C.JIL., TlokpoBckuit B.I'., YiakoB A.B.— DnekTpoH. TekcToBble naHHble.— Mocksa: Jlaboparopus
sHanmid, 2020.— 545 c.— Pexwmm npoctyna: http://www.iprbookshop.ru/37030.html.— 3BC
«IPRbooks»

4.2 lonojHuTeILHAA YueOHAasl JIuTepaTrypa

4. Artanacsu JI. C. T'eometpus : B 2 4. : ydeOHOE mocoOue Jyisi el By30B : JIOMYyIeHO M-BoM
oOpazoBanus u Hayku P®. Y. 1/ JI. C. AranacsH, B. T. ba3sines. — 2-e u3n., crep. - Mocksa:

KnoPyc, 2011. — 400 c.

5. AranacsH JI. C. T'eomerpus : B 2 4. : ydeOHOe nocoOue A mell. By30B : AOMylieHo M-BoM
oOpa3zoBanus u Hayku P®. U. 2 / JI. C. AranacsH, B. T. baseuies. — 2-e u3sg., crep. - Mocksa :

KuoPyc, 2011. — 424 c.

6. XKadspos, A. XK. 'eomerpus : B 2 4. : yueOHOE 1TOCOOME /711 BY30B TIO CHEIUATBHOCTSIM TIE]T.
ob6pazoBanus : nonymieHo YMO By3oB PO. Y. 1/ A. XK. XKadspos. - 2-e u3z., agant. - HoBocubupck

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

7. Kadspos, A. XK. 'eomerpus : B 2 4. : yueOHOE MOCOOUE I BY30B IO CIEIUATBLHOCTSIM TIE/I.
obOpazoBanus : nomyiieHo YMO By3oB P®. U. 2 / A. XK. Kadsipos. - 2-e u3a. - HoBocubupck : U380
Cubupckoro yH-Ta, 2003. — 267 c.

8. Maree C.H. T'eomerpusi [DnekTpoHHBIH pecypc|: y4eOHO-METOAMYECKOEe IOocoOue o
AHAIUTUYECKOM U KOHCTPYKTUBHOU F€OMETPHH JIJIs1 CAMOCTOSITEIIbHOM PabOThI 00y4JaroUIUXCsl OUHOM,
320YHOM W JUCTAaHIIMOHHOW (¢GopM o0OydeHuss 1o HampaBieHuio noarotoBku 44.03.05

[Temarornueckoe oOpaszoBanme/ MareeB C.H., Illakupos P.I'., AntpomoBa I'.P.— DnekTpoH.
TeKCTOBbIe jgaHHble.— HaOepexxnbie Yennsl: HaOepe)KHOUSTHMHCKUN  TOCYdapCTBEHHBIN
Me1arOru4ecKuit YHUBEPCUTET, 2019.— 59 c— Pexxum JlocTymna:

http://www.iprbookshop.ru/97122.html.— DBC «IPRbooks».
9. Ilpusanos, U. . Ananutuueckas reomerpusi: yueOuuk mst By3os / M.W.I1puBanos. - 34 uzz.,
crepeotu. - Cankr-IletepOypr: Jlans, 2004. - 304 c.
10.Knerenuk, /1. B.CoopHuK 3a/1a4 IO aHAIMTUYECKON Tr€OMETPUH : yueOHOe TocoOue 1Jis BTY30B
/ . B. Knerenuk ; nox pen. H. B. Edumosa. - 17-e uzn., crep. - Cankr-IletepOypr: IIpodeccus,
2009. — 200 c.
4.3 Pecypchbl OTKPBITOIO A0CTYIIA
10. EauHoe okHO focTyma kK oOopa3oBarenbHbiM pecypcam. URL: http://window.edu.ru/

4.4 TexHosorn4eckas KapTa caMoOCTOSITeIbHOI padoThI CTyAeHTA
Tabauya 3

Tembl AUCIUTLITUHBI [TepeueHb y4eOHO-METOIUIECKOTO
obecrnieueHus
(HOMep ucTouHuKa U3 IL.11. 4.1-4.3)

38.)13.HI/IH JIJISI CAaMOCTOSTEIbHOM pa60TBI

IlepBoIii cemecTp

Tema 1. BexTopHas anreépa

11,2,3,4,6,8,10

CoCTaBUTh CIIHCOK OCHOBHBIX onpeneneHHﬁ 110 TCMC.

IToAroTOBUTHCS K KOJUIOKBUYMY.




1. HampaBneHHbI# 0Tpe30K, ero jyimHa. OIMHAKOBO (IIPOTUBOIIOJIOMXKHO) HAIIPaBJIEHHbIE
OTpE3KHU.

. [lonsiTue BexTopa, ero AnuHa. KoymHeapHbie, paBHbIE BEKTOPBI.

. [Ipu3Hak paBeHCTBAa BEKTOPOB.

. Teopema 00 OTKJIaJJbIBaHUH BEKTOPA OT TOUKH.

. Cio’xeHre BEKTOPOB U €r0 CBOMCTBA.

. PazHoCTB BEKTOpPOB.

. YMHOK€HHE BEKTOpa Ha YUCIIO U €ro CBOMCTBA.

. IIpu3HaK KOJUIMHEAPHOCTH BEKTOPOB.

. Kommnanaphsie Bektopsl. [Ipru3Hak KoMIJIaHapHOCTH BEKTOPOB.

10. IloHsiTHE BEKTOPHOTO IPOCTPAHCTBA.

11. JIuneiinas 3aBUCHMOCTb BEKTOPOB U €€ CBOMCTBA.

12. ba3zuc BEKTOPHOI0 IpOCTpaHCTBa. Pa3MepHOCTS.

13. Teopema 0 pa3niokeHUH J1I00Or0 BEKTOpa MPOCTPAHCTBA 10 TPEM HEKOMIUIAHAPHBIM
BEKTOpaM.

14. KoopanHaThl BEKTOpa U UX CBOWCTBA.

15.0proHopmupoBaHHbIN Oa3uc.

16. CkansipHO€ MPOM3BEICHNE BEKTOPOB U €T0 CBONCTBA.

17. Yron mexny Bektopamu. [Ipu3Hak nepneHIuKyIspHOCTH BEKTOPOB
18.BekTopHOE Mpon3BeIcHNE BEKTOPOB U €T0 CBOWCTBA.

19. CmenranHO€ MPOW3BEACHUE BEKTOPOB U €TI0 CBOMCTBA.

20. TIpumeHeHre BEKTOPHOTO TPOU3BEACHUS BEKTOPOB ISl PEIICHUS 3a/1a4.
21. TIpuMeHeHre CMEaHHOTO TPOM3BEACHUS] BEKTOPOB ISl PEIICHUS 3a/1a4

O 03O L WD

Tema 2. AHAJIMTHYECKAS T€OMETPHSI HA ILIOCKOCTH |1, 2,3,4,6,8,9, 10

[ToAroTOBUTHCS K KOJIIOKBUYMY.

1. ApdunHas cucrema KOOpAUHAT Ha TNIOCKOCTH. 3a7auu, peraembie B ah(UHHON CUCTEME
KOOpJUHAT.

2. IlonsTHe KOOpAMHAT TOYKH (3a1a4a 1).

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

4. HaxoxaeHue KOOpAUHAT TOUKH, JEISIIECH OTPE30K B IAaHHOM OTHOIIIEHUH (3a1a4a 3).

5. ®opmyibl TpeoOpa3oBaHUs KOOPAUHAT MIPH Mepexoie OT OAHON aphUHHON CUCTEMBI
koopauHat (I1ICK) x apyroii.

6. Hanpasistroruii BEKTOp MPSIMOMA.

7. KanoHn4eckoe ypaBHEHUE TIPSMOIA.

8. YpaBHeHME NpAMON Yepe3 ABE TOUKH.

9. YpaBHEHHE NPAMOK B OTpE3Kax.

10. ITapameTpuueckoe 3a1aHue IPSIMOH.

11. OOmiee ypaBHEeHHE IPSIMOM U €TO HCCIIEI0OBAHUE.

12. YpaBHeHUE MOMYIIIOCKOCTH. Y paBHEHHUE MPSAMOI yepe3 TOUKY C 33JaHHBIM HOPMaJIbHBIM
BEKTOPOM.

13. HopmainbeHoe ypaBHEHUE psaMoi (cimyyaii 1).

14. IlpuBenenue oOIIero ypaBHEHUs NPSAMON K HOpMaJIbHOMY BUAY (Citydait 2).

15. PaccTosiHue OT TOUKH /10 MPSIMOM Ha MIIOCKOCTH.

16. PaccTtosiHne Mex 1y napanielbHbIMUA IPSIMBIMU Ha MJIOCKOCTH.

17. YpaBHeHue npsimMoii ¢ yrioBsiM ko3 duiiueHrom.

18.B3anMHO€ pacnosiokeHue MpsIMbIX Ha MI0CKOCTH B apduuHOM cucteme koopaunar u B [1JICK.
19. YcnoBue neprneHANKYIApHOCTH MPSIMBIX B apduHHOM cucteme koopauHat u B [T1JICK.
20. Yron Mexy npsMbIMH B a(pUHHOM cucTeMe KOOpANUHAT.

21. Yron mexny npsmbeivu B ITJICK.

22 . Konnueckoe ceyenre. OCHOBHOE CBOMCTBO KOHMYECKUX CEUECHUH.

23.0Kpy)HOCTb. DIUIHIIC, €r0 CBOWCTBA.

24.T'unepboina, ee CBOMCTBA.

25.ITapaboia, ee CBOHCTBA.

26.YpaBHEHHE KOHUYECKOTO CEYCHHUS B MOJISIPHBIX KOOPIUHATAX.

27.KacarenbHasi K KpUBBIM BTOPOTO MOPSI/IKA.

28.]JlnameTpsl K KpUBBIM BTOPOTO MOPSIKA.




29. O61ee ypaBHEHHE KPUBOM BTOPOTO MOPSIKA.

30. Knaccudukanus KpuBbIX BTOPOTO MOPSIAKA.

31. [IpuBeneHue 0OIET0 ypaBHEHHS KPHBOI BTOPOTO MOPSIKA K KAHOHHYECKOMY BHILY.
32. IMocTpoenue Touek dumnca, runepOoIibl, Mapadoibl MOCPEACTBOM HUPKYIIS M JTHHEHKH

IToaroroBKa K 3K3aMeHy |1, 2,3,4,6,8,9,10

Bropoii cemecTp

Tema 1. AHaIMTHYECKAS] T€OMETPHS B IPOCTPAHCTBE |1, 2,3,4,6,8,9, 10

[ToaroroBka K KOJUIOKBUYMY

1.YpaBHEeHHE TUIOCKOCTH Yepe3 TOUKY C 3aJaHHBIM HAIPABJISIIONIAM TOANPOCTPAHCTBOM.
2.YpaBHeHUE TIOCKOCTH Yepe3 ABE TOUKH MapajuieIbHO BEKTOPY.

3.YpaBHEHHE TUIOCKOCTH Yepe3 TPU TOUKH.

4.ITapameTpruyecKoe 3a1aHNE TUIOCKOCTH.

5.YpaBHEHME TUNIOCKOCTH B OTPE3KaX.

6.00111€6€ ypaBHEHHUE TUIOCKOCTH.

7.MccnenoBanue o0IIEero YpaBHEHHUS IIOCKOCTH.

8.B3anmHoe pacnosoxeHue IByX INIOCKOCTEeH. Y ClIoBUS MapajieIbHOCTH U NEPIIEHNKYISIPHOCTH
IIJIOCKOCTEM.

9.Yrosi MeXly TIIOCKOCTSIMH.

10. HopmanbHO€E ypaBHEHUE IUTOCKOCTH. PaccTOsHUE OT TOUKH A0 IUIOCKOCTH. PaccTosiHue Mexay
MapauIeTbHBIMU TIII0CKOCTSIMHU.

11. KaHoHnueckoe ypaBHEHHE MPSIMON B MIPOCTPAHCTBE.

12. TlapameTpudeckoe 3a/1aHle MPSIMON B POCTPAHCTBE.

13. YpaBHeHUe IpsIMOI Yuepe3 IBE TOUKH.

14. OOmue ypaBHeHus psMoii B ipocTpaHcTBe. [IpuBenenne o0mux ypaBHEHUH K
KaHOHUYECKOMY BH]TY.

15. B3auMHO€ pacrosioKeHre IByX MPSIMBIX B IPOCTpaHCTBE. [lapaiensHOCTh 1
MEPIEeHIUKYIIPHOCTD MPSMBIX B IPOCTPAHCTBE.

16. Yroa Mexay npsMbIMH B IPOCTPAHCTBE. YTOJI MEKY MPSMOUN U TIIIOCKOCTHIO.

17. TapaynenbHOCTh U MEPIICHIUKYISIPHOCTD MPSMOU U TIJI0CKOCTH.

18. HaxosxaeHue pacCTOSHUS MEX/1Y CKPEIIMBAIOITUMUCS MPSIMBIMH.

19. TlonsipHas cuctema KoopauHaTt B npoctpancTse. Cepuieckue U HUITUHAPUIECKHE
KOOPJIUHATHl TOYKU B IPOCTPAHCTBE.

20. [ToBepXHOCTH BpaIlecHUsI.

21. unmuaapudeckasi TOBEPXHOCTD.

22. KoHnueckre MoBepXHOCTU BTOPOTO MOPSIIKA.

23. DIUIMIICOU, €Ero CBOMCTBA.

24. OHOTIONOCTHBIN TUIIEPOOJIONT U €T0 CBOMCTBA.

25. JIBynosocTHbIN runepOoIon 1, ero CBOMCTRA.

26. DmunTHYeCKU 1mapaboJIon I, €ro CBOMCTBA.

27. 'mmepOonrueckuii mapaboJIonI, ero CBOMCTBA.

28. IlpsmonuHelinpie 00pa3ylolire MOBEPXHOCTEH BTOPOTO NOPsAKa

PazpaboTare MeHTanbHYIO KapTy 1o Teme «Knaccudukanus anrebpanyeckux noBepxXHOCTEH
BTOPOTO NOPSIKA».

Tema 2. I'eomeTprYecKHe NPeodpa3oBaHus |1, 2,3,4,6,8,9, 10

[ToaroToBKa K KOJUIOKBUYMY

1. Otobpaxenuss u mpeoOpa3zoBaHUsT MHOXKeCTB. [IpousBeneHue (KOMIO3uIus) MpeoOpa3zoBaHUM,
rpyIina npeoopa3oBaHMiA.

2. JIBWKeHHUs TUIOCKOCTH: MapaJyIeNbHBI MEPEHOC, BpAllleHHE, OCeBas CUMMETPHS, CKOJIb3SIIas
CUMMETpUS, UX CBONCTBA.

3. CBoiicTBa ABIKEHUH 00IIEero BHUIA.

4. OcHOBHasl TeOpeMa JBHKEHUH MJI0CKOCTH.

5. 'eomeTpuyecku paBHbIE PUTYPBI U UX CBONCTBA.

6. AHaTUTHUYECKOE BBIPAKEHUE [BIDKEHUH TIOCKOCTU. ['pynma [ABMKEHHU IUIOCKOCTH U €€
noArpynmnsl. ['pynma cumMmmeTpuii reomeTpudeckoit Gurypsl.

7. Knaccudukanus ABM>KeHHUH 110cKocTy nepBoro poaa. Teopema Ilans.

8. Knmaccudukanws TBH>KEHUH TIIOCKOCTA BTOPOTO POJIa.




9. 'omoTeTus u ee CBOUCTBA.

10. ITomo6ust TuTOCKOCTH, cBOMcTBAa momobus. Kiaccubukanus monoOuit tuiockoctu. ['pymma
noo0uit u ee moarpymnmsl. [lonoGHbIE GUTYpEL.

11. Addunnsie npeodpazoBanus miockoctu. CBoiicTBa ahPpUHHBIX TPeoOpa30BaHUl MIOCKOCTH
12. OcnoBHas Teopema 006 appuHHBIX TPe0OPa30BaHUSIX MIIOCKOCTH.

13. Ananutndeckoe BeipakeHHe adPUHHBIX TPeoOpa30BaHMH MJIOCKOCTH.

14. TlepcnektuBHO-adPuHHBIE TPEOOPA30BAHUS TIIOCKOCTH: CBOMCTBA, BH/IBI.

15. I'pynna ad¢puHHBIX TPeoOpa3z0BaHU TUIOCKOCTH U €€ MOATPYIIIHL.

16. MuBepcusi TUIOCKOCTH OTHOCHTENBHO OKpPYXHOCTH. CBOWCTBa HMHBEPCHH. AHATUTHYECKOE
BBIP)KCHNE HHBEPCHHU TUIOCKOCTH.

17. IlonsTus 0 nBWXKEHUX NpocTpaHcTBa. CBoOMcTBA ABMKEHUM IpocTpaHcTBa. [IpuMeps! niBukeHuit
IIPOCTPaHCTBA.

18. IlpunokeHne TEOpHH TEOMETPUYECKUX TpeoOpa3oBaHU TUIOCKOCTH K PEHICHHIO 3a/1ad
2JIEMEHTapHOU F€OMETPHH.

IMoaroroBka K 3a4ery |1, 2,3,4,6,8,9, 10

Tperuii cemectp

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

[ToaroToBka K KOJUIOKBUYMY

1. AkcHOMBI IOCTPOEHUS UPKYJeM U JinHelkol. OcHOBHbIE mocTpoeHus. CxeMa pelieHus 3a1a4 Ha
MIOCTPOECHHE

2. KOHCTpYKTHBHBIE MHOKECTBA/TEOMETPUUYECKHE MECTA TOUEK

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

4. IlpuMeHeHre CBOMCTB IBUKEHUI K PEHIeHHIO 33a4 Ha MOCTPOCHHUE.

5. [lpuMeHeHune CBOWCTB TOMOTETUH U MOI00US K PEIIEHHUIO 3a/1a4 Ha IOCTPOEHHUE.

6. AnreOpandecKkuii METO] pelIeHUs 3a/1a4 Ha TIOCTPOEHUE.

7. IlpumeHeHre CBOMCTB MHBEPCHH K PEIICHHUIO 3a7a49 Ha MMOCTPOCHHUE.

8. Kpurepuii pazpemmmocTy 3a1a4 Ha IOCTPOEHUE ITUPKYJIEM U JTHHEHKOM.

9. 3ajaun Ha OCTPOEHUS, HEPa3PEIIMMbIC IUPKYJIEM M JIMHEUKOM.

Pazpaborats mian npoekra 1mo npoduiito o0ydeHus.

Tema 2. MeToabl H300pasKeHu i |l, 2,3,4,6,8,9

[ToaroToBka K KOJJIOKBUYMY

. [TapannenbHO€ MPOEKTUPOBAHUE U €r0 CBOMCTBA. [[oHATHE O IEHTPATIBHOM MPOEKTUPOBAHKH.

. M300pakeHue miockux Guryp npu mapauieIbHOM MTPOCKTUPOBAHHUH.

. M300paskeHre MHOTOTPaHHUKOB MPH NapaJieIbHOM npoekTupoBanuu. Teopema [Tonbke-I1IBapia.
. 300pakeHne KpyriibIx Tel NP NapaieIbHOM MPOEKTUPOBAHUU.

. AKCOHOMETpHS U €€ CBOMCTBA.

. IToHBIE W HEMOJIHBIE N300PAKEHUS.

. Permenune mo3unnoHHBIX 3a/1a4 Ha TOJHBIX U300paKCHUSX.

. Iloustue o merone Momxa.
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Tema 3. OcHoBanuss reomerpuun u djaementoi(l, 2. 3 4 6,8, 9
reomerpum Jlo6aueBckoro

IToaroroBka K KOJUIOKBUYMY

1. [lonsatue 06 akcuomaTuyeckoM MeToje. TpeGoBaHuUs, NpPEIbABISEMbIE K CHCTEME AaKCHOM.
HenpoTuBopeunBOCTb CHCTEMBI aKCHOM Ha IIPUMEPE aKCUOMAaTUKU Beiid.

. ITonHOTa ¥ HE3aBUCUMOCTB CUCTEMBI aKCMOM Ha IIPUMEPE aKCUOMATUKH Bens.

. Cucrema akcuom ['miibbepra U ClieICTBUS U3 AKCHOM.

. IlocTpoeHune eBKIMI0BOM T€OMETPUU HA OCHOBE aKCMOM Belns

. HemmpotuBopeuuBocts akcuomatuku [ unsoepra.

. ITareiif moctynar EBknunaa u akcuoma napamiensHoctu Ilneidepa.

. CyMMa yrjioB TpeyroJIbHUKOB U IATHIN NOCTynaT EBkianaa.

. IlepBas u BTOpas teopeMsl Jlexxanapa.

. [Ipennoxenus, 5KBUBaJICHTHbIE aKCHOME MapaJlIeIbHOCTH (CYIIECTBOBAaHHUE TPEYrOJIbHHUKA, CyMMa
YIJI0B KOTOPOTO paBHA JBYM IMPSMBIM; CYLLIECTBOBAHUE YETHIPEXYTrOJIbHUKA, CyMMa YIJIOB KOTOPOIO
paBHa YETHIPEM MPSIMBIM; CYILIECTBOBAHKE MOJOOHBIX, HO HEPAaBHBIX TPEYT OJIbHUKOB; KOJUIMHEAPHOCTh
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TPEeX TOYEK, PAaBHOYAAICHHBIX OT MPSAMOI; BO3MOXKHOCTh ONHCATh OKPY)KHOCTb BOKPYI' JHOOOTO
TPEYroJIbHUKA; IepeceueHHE JIF000T0 MEPIISHANKYIISAPa K CTOPOHE OCTPOTO YIila CO BTOPOH CTOPOHOH).

10.  Akcumoma napamiensHocTd JIoOaueBckoro. CyMMa yriioB TPEYrojbHUKA U YETHIPEXYTOTbHUKA
Ha mockocTtu Jlobauesckoro. [Ipu3Haku paBeHCTBa TPEYrOJbHUKOB Ha I1ockocTu JIobaueBcKoro.
11. [Mapannensubie npsimpie 1m0 JlobadeBckomy. Ilpu3Hak mnapamiensHocTH. CyliecTBOBaHUE

napajulebHbIX OpsAMbIX 1o JloGaueBckoMmy. Yros mapamienbHOCTM U €ro cBoiicTBa. DyHKUUA
Jlo6aueBckoro.

12. CaoiicTBa 4eTHIPEXYTOJIBHUKOB Ha IIIOCKOCTH JIoGaueBcKoro.

13. CroiicTBa mapaienbHBIX NMPSAMBIX Ha TUIockocTH JloGaueBckoro. Pacxonsmuecs: mpsiMble Ha
m10ckocTy JIo6aueBCKOro: mpu3HaK U CBONCTBA.

14. OxpyXHOCTb, KBUAUCTAHTA  OPUIIUKI HA TIOCKOCTH JIOOa4eBCKOTO M X CBOMCTBA.

15. UnTepnperanus miaockoctu Jlodbauesckoro (Moaens Kemnu-Kieiina Ha eBKIMIOBON MIIOCKOCTH,
Mozens [lyankape Ha mousymiockocTd u ap.). HenmpotuBopeunBocTh mianuMerpuu JlobaueBcKoro.
HezaBucumocts akcuomsl napamienbHocTu [lneiidepa ot ocranpHbix akcroM ['misbepra.

16. TloHsATHS [UTHHBI OTPE3Ka, IUIONIA I MHOTOYTOJIbHUKA M 00beMa MHOTOTPaHHHUKA.

17. O630p akCMOMATHK IUIAHUMETPUH U CTEPEOMETPUH, NPEACTABIECHHBIX B IIKOJbHBIX YUeOHUKAX.
IloaroToBKa K 3K3aMeHy |1, 2,3,4,6,8,9, 10




5 PECYPCbI, HEOEXO/JUMBIE JUIsSI OCYIIECTBJEHUSI OBPA3OBATEJIBHOI'O
MPOLIECCA O JUCHUIIJIMHE

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 MaTepna.m,Ho-TeXanecxoe odecneuyeHue AUCIHHUIIIMHBI

Tabnuya 6

Homep u HaumeHoBanue
(Ipy HaIM4YKK) IOMELLEHUS
JUIsL OCYIIECTBIICHUS
00pa3zoBaTebHOM
JeSITETbHOCTH

[IepeueHb OCHOBHOTO
000pynOBaHUA

AJlpec MecTa OCYIIECTBICHUS
00pa3zoBaTebHON AEATEIBHOCTH
(MECTONOJIOKEHUE COTIIACHO
JIULIEH3UHN)

YueOHas ayquTOpus IS TIPOBEACHUS YUCOHBIX 3aHATHH JIEKIIMOHHOTO THITA

JlexkmmmonusIi 3am Ne 1

Kommnnekr yueOHo#1 Mmebenu

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

JlekumnonusbIii 3ai1 Ne 2

Kommnnekr yueOHo# Mmebenu

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

Bospoit TEKIIMOHHBIN 3a

Kommnnekr yueOHo#1 Mmebenu

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

Ayn. Ne209 «Yuebnas
ayIUTOPHS JTIEKIIMOHHOTO
TUIIA 3aHITUIH

KommekT yueOHo#1 Mebenu,
KomnsrorepHoe 060pyoBaHue:
Kommnbiorep B KoMIUIEKTe (C
BBIXOJIOM B ceTh "MHTEpHET" 1
NOCTYIIOM K  BJIEKTPOHHOM
nH(pOpPMAITMOHHO-
00pa3oBaTeIbHOM
YHUBEPCUTETA) — § IIIT.
HHTepakTuBHOE
000pynoBaHuE:

cpene

SMART nocku — 1.

632387, HoBocuOupckass  007.
KyiiOpimieB, yin. MosoaexxHas, 1om 7

T.

VYueOHas ayuTOpus AJIs MPOBEACHUS YUeOHBIX 3aHATUN CEMUHAPCKOT0 THMA (IPaKTHYECKHe
3aHsTHS, Ja00paTopHbIe 3aHATUs)/ YueOHas ayAUTOPUS AJs IPOBEACHUS IPYNIIOBBIX U
WHIUBUAYAIbHBIX KOHCYIbTAMM/ Y4yeOHas ayuTopus AJ1s IPOBEICHUS TEKYIIEro KOHTPOJIS U

IPOMEXKYTOUHOM aTTeCTaluu

Ayna. Nel102 «YuebHas
ayJIUTOPUSI CEMHUHAPCKOTO
THUIIA 3aHATHUI

KomrmutekT yueOHOM Mebenu,
Hocka ayauropHasi — 1.

632387, HoBocubupckas o0uI. T.
Kyiiopiies, yin. Mosnoaexnas, iom 7

Ayn. Nel06 «Yuebnas
ayJIUTOPUSI CEMHUHAPCKOTO
THUIIA 3aHITUI

Kommnekt yuebnoit mebenu,
Hocka ayquropHast — 1.

632387, HoBocubupckas o0uI. T.
Kyii6piies, yin. Mosoaexnas, iom 7

Ayn. Nel07 «Yuebnas
ayJIUTOPUSI CEMHUHAPCKOTO
THUIIA 3aHATHI

Kowmmnekt yuebnoit mebenu,
Hocka ayauropHas — 1.

632387, HoBocubupckas o01. T.
Kyit6pimies, yn. Momnoaexnas, iom 7

Ayn. Ne212
«KoMIbIOTepHBIH KI1acc)

Kommuiekt yue6HOI Mebenu,
KomnbroTepHOe 000py10BaHHUE:
KomnbioTep B KOMILIEKTE (C
BBIXOJOM B ceTh "HHTepHET" 1
JNOCTYIIOM K  DJIEKTPOHHOM
H(pOPMaIMOHHO-
00pa3oBaTeNbHOM
YHHUBEpPCUTETA) — 8 WIT.
HHTEepaKkTUBHOE
o0opyaoBaHue:

cpene

632387, Hoocubupckas o0o0m. T

KyiiOpiieB, ya. MonozaexHast, 1om 7

SMART nocku — lmr.

ITomernienue a5t CaMOCTOSITENbHOI pabOThI 00yUYarOIUXCS




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 —
L.

Ayn. Ne207 «ITomemienune
JUISL CAMOCTOSITEIIBHOM
paboTh

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

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

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
komruiekTe — lmr. IlewatHoe
obopynoBanue: — 1.

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

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

6 OHEHOYHBIE MATEPHUAJIbI
6.1 OneHoYHbIEe MATEPHUAJIBI /ISl IPOBEIEHUS TEKYIIEr0 KOHTPOJISl yCIeBaeMOCTH

Tabnuya 7
Ne n/n ‘ HanmeHnoBanue TeMbl | Koa komnereHumu | @opMbI IPOBEPKU
IlepBblii cemecTp
1 Tema 1. Bexropnas anre6pa YK-1, TIIK-1, TIK-3 Komoksmyw,
KOHTpOJIbHas padoTa 1
KosmokBuym,

2 Tewa 2. Anamumiieckas VK-1, IIK-1, IIK-3 |koHTpospHass  pabota 2,

reOMEeTpHS Ha MIOCKOCTH
KOHTpOJIbHAsI paboTa 3

Bropoii cemectp

Tema 1. AHanuTHYeCKas Kooksuym,
3 : VK-1, IIK-1, I1K-3 |koHTposbHas  paborta 1,

TEOMETPHS B IPOCTPAHCTBE
KOHTpOJIbHAs paboTa 2

Tema 2. I'eomerpuueckue Komnoksuym,

VYK-1, IIK-1, TIK-3

peoOpa3oBaHus KOHTpOJIbHast paboTa
Tperuit cemectp
5 Tema 1. 'eomerpuueckue VK-1, TIK-1, TIK-3 Komnoksuym,
ITOCTPOEHHMSI HA TUIOCKOCTH KOHTpOJIbHAasI paboTa
6 Tema 2. Metobl n300paskeHuit YK-1, IIK-1, TIK-3 Komnoxauym,
KOHTpOJIbHast paboTa
Tema 3. OcHOBaHUs TEOMETPUU U
7 3JIEMEHTBI T€OMETPUU VYK-1, TIK-1, TIK-3  |KomnokBuym

JlobaueBckoro

6.2 OneHo4yHbIC MaTEPHAJIBI VIS IPOBECHHUS NIPOMEKYTOYHOM aTTecTallul 00y4YaloIMXCst
Tabnuya 8

OneHouHble MaTepHalbl U1 IPOMEKYTOUHOM aTTecTaluu




IepBrlii cemectp (IK3amen)

Koa komnerennuu: YK-1

1. HanpasiieHHble OTpe3ku U BeKTOpbl. Cl0XKEHHE BEKTOPOB M €ro cBoiicTBa. Pa3HOCTh ABYX
BEKTOPOB.

2. YMHOXEHHE BEKTOpa Ha YHCJIO M €r0 CBOMCTBA.

3. CucremMbl TUHEWHO 3aBUCHUMBIX W JIMHEHHO HE3aBUCHUMBIX BEKTOPOB M WX cBOMcTBa. Ilpm3Haku
KOJUIMHEAPHOCTU U KOMILJIAHAPHOCTH BEKTOPOB.

4. BekropHoe npoctpaHcTBO. ba3uc BekropHoro mpocrpancTBa. KoopamHaTsl BEKTOpa B JJaHHOM
Oazuce.

5. CkansgpHoe mnpowusBereHue BekTopoB. (CBOMCTBAa CKaJspHOrO Mpou3BeAcHUs. Brpluucinenue
CKaJISIPHOTO IIPOU3BEICHUS TI0 KOOPJMHATaM BEKTOPOB B OPTOHOPMHPOBAHHOM Oa3uce

6. OpueHTaus MIOCKOCTH U MPOCTPAHCTBA. BEKTOpHOE POM3BEIeHNE BEKTOPOB M €r0 CBOMCTBA.

7. CMmemanHO€e IPOU3BE/IEHNE BEKTOPOB U €r0 CBOICTBA.

8. KoopauHatel TOYeKk Ha IUIOCKOCTH. PemeHue mpocTeWmux 3amad B KoopauHaTax. Dopmyiibl
npeobpazoBanus ah(HUHHON U MIPSAMOYTOJILHON CUCTEM KOOPAUHAT Ha TIOCKOCTH.

9. VpaBHEHUS JTMHHIA.

10. [IpuMeHeHre BEKTOPHO-KOOPANHATHOTO METO/Ia K PEIICHUIO 33]1a4 3JIEMEHTapHON T€OMEeTPHUH.
11.  VpaBHeHue npsMOii Ha MIOCKOCTH, 3aJaHHON pa3HBIMU crioco0amu. Y cI0BHE NapaieIbHOCTH
BEKTOPA U MpsMOU. PacrnosioxkeHue npsiMoi OTHOCUTENIBHO CUCTEMBI KOOPUHAT

12.  BzaumHOE pacmojoKeHHe ABYX NPSIMBIX Ha IIOCKOCTH.

13. AHanuTHYeckoe 3aJaHWE IMOJYIUIOCKOCTH. MeTpudeckue 3aaddl TEOpHH TpsSMOW Ha
MJIOCKOCTH.

14.  Dnnurmc, CBOMCTBA AJUIHTICA.

15. T'unepOouna, cBOKCTBA TUTIEPOOJIBI.

16.  JlupexTopualbHOE CBOWCTBO JJIIUIICA M TUIIEPOOITBI

17. Tlapabona, cBoiicTBa mapadoJIbI.

18. OO6mee ypaBHEHHE KpUBOW BTOporo mnopsnaka. IlepecedeHue KpuUBOM BTOPOTO MOpPsSAKA U
NpAMO. ACUMIITOTUYECKHE HAIIPABJICHHUS.

19.  IleHTpsI KPUBBIX BTOPOTO MOPSIKA.

20. KacarenpHble K KpPUBBIM BTOporo mnopsiaka. OnTuyeckue CBOMCTBA JJUIMIICA, THUIEPOOIIBI,
mapadoJIbI.

21.  ]JlumameTpbl KpHUBBIX BTOPOTO MOpsAKa. TeopeMa 0 COMpsKEHHBIX TMaMeTpax KpUBOM BTOPOTO
nopsaka. [ maBHble AMAMETPBI U TJIaBHBIE HAIIPABJIEHUSI KPUBOW BTOPOTO MOPSAIKA.

22. XapakTepucTH4YeCcKoe ypaBHEHHE KpUBO BToporo nopsaka [IpuBeaenue obiiero ypaBHeHHs
KpPHUBOI BTOPOTO MOpsJIKa K KaHOHWYeckoMy Buay. Kitaccuukanus KpuBbIX BTOPOTO MOPSIKA.

23. Jlan mapamrenenunen ABCDABC DO - touka nepecedenus ero auaroHaieit, M, N, P u Q -
_—— - —
cepenrnbl 00koBbIX cTopoH AA’, BB, CC’u DD’ Haiitu koopaunatel BektopoB AB',A'C', AP ,BQ

— N — — —
n OC' B 6azuce: e, = OA,e, = OB,e; = OD.
24. Tlo npuBeeHOMY HIDKE PacCyKICHUIO 1Mo noka3zateabcTBy tiemmbl AB =CD < AC =BD narts
3aKIIIOYEHUE O MOJHOTE M MPaBUIIBHOCTU 3TOTrO paccyxiieHus. [Ipn HeoOX0MMOCTH TOMIPABUTh WU
JIOTIOJTHUTD pacCyX1eHue:
«Tak xaxk AB=CD | 1o us onpeneneuus pasenctBa BekTOpoB TomyuaeM, uto AB || CD u
AB=CD , orkyma cnenyer, uro ABDC mnapamrenorpamm. B  mapamnenorpamme
IIPOTHBOTIOJIOKHBIE CTOPOHBI paBHBI M mapawienbhsl, nostomy AC | BD u AC =BD, a 3naunr
AC = BD».

. — — —

25.Haiitu Beicoty DH terpasapa ABCD, ecnu: AB {3;1;1}, AC{0;-1;2}, AD{-4;3;1}.
26. Mcnosib3yst BEKTOPHI HA IMJIOCKOCTH, HAlINTE KOCUHYC YIila MeX Ay MeanaHoi AM 1 GuccekTpucoi
BE npsimoyrosibHOTO TpeyroiabHuka ABC ¢ npsmbM yriaom C, ecniu AC=4, BC=3.

27. Chopmynupyiite ¢ MOMOIIBIO0 BEKTOPHBIX COOTHOIIEHUH YTBEP)KICHHE O CBOMCTBAX KBaJIpara.
28. Janel koopauHaThl 4YeTblpex BepmmH mnapamienenunena ABCDA'B'C'D’. Onpepenutb

KOOpAMHATHI OcTalbHBIX BepiuH: A(2;3;-1), B(4;0;2), C(1;1;-6), A(1 -3;-4).




29.J1aHbl ypaBHEHUsS ABYX CTOpoH pomba: x+2y-1=0, x+2y+3=0 u ero muaronamu: x+y=0. Haiitu
ypaBHEHHS JIBYX APYTUX CTOPOH.

30. Jlaubl ypaBHEHUs TUIOCKOCTeH o 4x+2y+2z-3=0 u P: 4x+2y+2z-6=0. Haiitu ypaBHEHHE UX
IUIOCKOCTH CUMMETPUH.

31.HaiiTi ypaBHEHHE OPTOrOHATIBHOM MpoeKIuy MpsiMoii | Ha rrockocTs 7t | 2x+y-22=0,

4X -y—-2z-14=0,
n:3Xx+2y-z-1=0.
32. Han napamnenenunenq ABCDABT D, M — cepenuna pedpa A4 . icnionb3ysl MeTO1 KOOpIMHAT,
HalTH yroa Mmexay iockoctsmu MDC u ABC, eciu AB=2, AD=3, AA"=6.
33. OnpenenuTh BUIIIMHME BTOPOro nopsaka 3x2 — 2xy + 3y% + 4x + 4y — 4 = 0.
34. Hanmminte ypaBHEHHE 0OIIEro qruaMeTpa JIBYX JIMHUKA BTOPOTO MOPSIIKA:
Yi:x2=2xy—y?—2x—-2y=0 wu y:x?>—2xy+y?—2x—2y=0.
35.CocTaBbTe KAHOHMYECKOE yPABHEHHE THIIEPOOIIBI, €CITH €€ IKCIEHTPUCHTET paBeH V5, a 01Ha 13

BEpIIMH UMeeT KoopauHathl (— 2; 0).

Bropoii cemecTp (3auer)

Koa komnerennuu: IK-1

1. KoopauHaThl TOYEK B MPOCTPaHCTBE. PemieHne mpocTedmux 3amad B KoopauHaTtax. Dopmyssl
npeoodpaszoBanus ah(HUHHON CHCTEMBI KOOPJIUHAT B IPOCTPAHCTRE.

2. YpaBHEHUS JIMHUN U TIOBEPXHOCTEH.

3. VYpaBHEHUS MIIOCKOCTH, 33JJaHHOM pa3TUIHBIMH criocoO0aMu. B3anmMHoe pacmoioskeHue MI0CKOCTH
U CUCTEeMbI KOOpAUHAT. B3anMHOE pacnoio’keHue IByX MI0CKOCTEH.

4. YpaBHeHHs TpsMO B mpocTpaHCTBe. B3ammHoe pacmosiokeHue AByX MpsMbIX. B3aumuoe
pacrooKeHue NpsAMOil U MIOCKOCTH.

5. AHanuTHYecKoe 3aJlaHhe MOJYIPOCTPAaHCTBA. MeTpUueckue 3aJadyd TEOpUU TMPSAMBIX U
TJTIOCKOCTEH.

6. IlpunoxeHue TeoOpUU MPSIMBIX U MJIOCKOCTEH K PEHICHUIO 331a4 3JIEMEHTApHOM reo MeTpHUH.

7. [ToBepxHOCTH BTOpOTO MOpsiaKa. MeToJ CeYeHU.
8. Hunuaapuyeckue 1 KOHUYECKHE MOBEPXHOCTU B IPOCTPAHCTBE.
9. [ToBepxHOCTH BpallleHUs B TPOCTPAHCTBE.

10.  Danauncowabl U TUIIEPOOJIONIBI, M X CBOMCTBA.

11.  IlapaGomouapl U MX CBOKCTBA.

12.  TlpsimosimHeiiHbIe 00pa3yIOIINe TOBEPXHOCTEH BTOPOTO MOPSIIKA.

13. OtobOpaxenus u npeoOpa3oBaHus MHOXeCTB. IIpou3Benenre (KOMITO3HIIMS) MTPeoOpa3OBaHMM,
rpyIina npeoopa3oBaHMiA.

14. JIBwkeHus MIOCKOCTH: MapaUIeNbHBIA MEepPEeHOC, BpalleHHe, OCeBas CUMMETPHUS, CKOJb3AIIas
CUMMETpUS, UX CBONCTBA.

15. CaoiicTBa IBMXEHUI 001IET0 BUA.

16. OcHoBHas Teopema JABHKEHUI MIIOCKOCTH.

17. T'eomerpuuecku paBHble GUTYPHI U UX CBOMCTBA.

18. AHanuTHuecKO€ BBIPAKECHHE [BHKEHUM TIJIOCKOCTU. ['pynma HABMKEHUH IUIOCKOCTH U €€
noArpynnsl. ['pymna cuMMeTpuid TeOMETPUIECKO (GUryphl.

19. Knaccudukanus IBHXeHUH MI0CKOCTH TiepBoro poaa. Teopema [llamns.

20. Knaccuduxanus TBHKEHUH MIIOCKOCTA BTOPOTO POJa.

21. T'omoTeTus U ee CBOICTBA.

22. Tlomobus miockocTH, cBoicTBa momobus. Knaccudukamus momobuii mimockoctu. ['pymnma
nooOuit u ee moarpynmsl. [lonoGHbIE GUTYpEI.

23. Adodunnsie npeodpazoBanus miockoctu. CroiicTBa ahHUHHBIX MpeoOpa30BaHH MIIOCKOCTH
24. OcHoBHas TeopeMa 00 apPuHHBIX MpeoOdpa3oBaHUAX IIOCKOCTH.




25. AnanmuTHuecKoe BbIpakeHue apPpUHHBIX MpeoOpa3oBaHU TIOCKOCTH.

26. IlepcriextuBHO-ahPUHHBIE MPEOOPA30BAHUS TUIOCKOCTH: CBOMCTBA, BUJIBI.

27. I'pynna appuHHBIX peoOpa3oBaHM IIIOCKOCTH U €€ MOATPYIIIIHI.

28. UuBepcusi IJIOCKOCTH OTHOCHTEIBHO OKpYXHOCTH. CBoiicTBa WHBEPCHUHU. AHAIMTHYECKOE
BBIPA)KCHNE HHBEPCHHU TUIOCKOCTH.

29. Tlomatuss o nBwKeHUsX mpocTpaHcTBa. CBoiicTBa ABMKEHWH mpocTpaHcTBa. [Ipumepsr
JIBU>)KEHUI MMPOCTPAHCTBA.

30. [IpunoxeHre TEOPHUH TEOMETPUYECKUX NpeoOpa3oBaHU TUIOCKOCTH K PEHICHHIO 3a1ad
3JIEMEHTapHOU F€OMETPHUH.

Tpernii cemectp (IK3aMeH)

Koa xomnerenmun: ITK-3

1. AKCHOMBI TOCTPOECHUSI HUPKYJIEM U JIMHEHKOH. OcHOBHBIE MOCTpoeHus. Cxema perieHus 3aaad Ha
MIOCTPOECHHE

2. KoHCTpYKTHBHBIE MHOXKECTBA/TEOMETPUIECKHAE MECTA TOYEK

3. Mertoa KOHCTPYKTUBHBIX MHOKeCTB (Metoa ['MT, meron nmepecedeHnii) Mpyu penieHny 3a1a4 Ha

ITOCTPOEHHUE.

[IpuMeHeHne CBOWCTB IBMXKEHHUM K PEILICHUIO 3a]]a4 Ha ITOCTPOEHHUE.

[IpuMeHeHne CBOWCTB TOMOTETHH U MOJ00US K PEIISHUIO 3a/1a4 Ha TIOCTPOCHHE.

AnreOpanvecKkuil METOT PEIISHUS 3a/1a4 Ha TTIOCTPOEHUE.

[IpuMeHeHne CBOWCTB MHBEPCUM K PELICHUIO 33]1a4 Ha [IOCTPOCHHUE.

Kpurepuii pazpemmmocty 3a1a4 Ha IOCTPOEHUE HUPKYIEM U JTUHEHKOM.

3aauy Ha MOCTPOCHMUSI, HEPA3PELUINMbIe IUPKYJIEM U JTMHEUKOM.

10 [TapamensHOE IPOEKTUPOBAHKE U €r0 cBOWCTBA. [IoHATHE O IEHTPATLHOM TPOEKTUPOBAHUH.

11. 306paskenne mIoCKuX GUTyp Mpu MapauieTbHOM TPOSKTHPOBAHHH.

12. I300paskeHrie MHOTOTPAaHHWUKOB TMpHU TapauielbHOM mpoekTupoBaHuu. Teopema Ilombke-

[IIBapua.

13. 300paskeHne KpyribiX TeI IPH MapauieIbHOM ITPOCKTUPOBAHHH.

14. AkcoHOMETpHS U €€ CBOMCTRBA.

15. IloJyiHBIE ¥ HEMOJIHBIE U300pAKEHUSI.

16. Pemienue no3uIMOHHBIX 33124 Ha MOJIHBIX U300paXeHUIX.

17. Ilousarue o merone Monxa.

18. [lonsatne 006 axcuoMaruyeckoM MeTojne. TpeOoBaHus, MPEIbSBISIEMbIE K CHUCTEME aKCHOM.

HenpoTuBopeunBoCTh CUCTEMBI aKCHOM Ha IIPUMEPE aKCUOMAaTUKU Beitiis.

19. IonHOTa ¥ HE3aBUCUMOCThH CUCTEMBI aKCUOM Ha IIpUMepe akcuoMaTuku Beiins.

20. Cucrema akcuoM ['mibOepTa v CIIEACTBUS U3 aKCHOM.

21. TlocTpoeHue eBKINA0BOI reOMETPUH Ha OCHOBE akcuoM Beitns

22. HempoTHBOPEYMBOCTh aKCHOMATUKH [ mib0epTa.

23. Ilaterit noctynat EBkinaa u akcuoma napaiuiensHoctu [lneidepa.

24. CyMMa yrioB TPEyroJibHUKOB U MATHIN NocTynaT EBkinaa.

25. TlepBas u BTOpas Teopemsl Jlexxanpa.

26. IlpennosxeHus, SKBUBAJICHTHbIE aKCHOME TMapayieIbHOCTH (CYIIECTBOBAaHHE TPEYroJbHUKA,

CyMMa yIjOoB KOTOPOrO paBHAa ABYM MPSIMbIM; CYIIECTBOBAaHUE YETHIPEXYTOJbHUKA, CyMMa YIJIOB

KOTOPOTO paBHAa YEThIPEM MPSMBIM; CYIIECTBOBAaHHME MOJOOHBIX, HO HEPAaBHBIX TPEYrOJbHUKOB;

KOJUIMHEApPHOCTh TPEX TOUYEK, PABHOYJAJICHHBIX OT MPSAMOM; BO3MOXXHOCTb ONHUCATh OKPYKHOCTh

BOKPYT J1I000T0 TPEyroJibHUKA; MepecedeHre JIro0oro neprneHaAnKyaspa K CTOpOHE OCTPOro yria co

BTOPOW CTOPOHOM).

27. Akcuoma mapainenbHocT JlobageBckoro. CymMMa yriioB TpeyroiabHUKA M YeTHIPEXYroJbHUKA Ha

wiockoctu JlobaueBckoro. [Ipu3Haku paBeHCTBA TPEYTOJIBHUKOB Ha IIOCKOCTH JIoGaueBcKkoro.

28. Ilapanmnenbaple mpsMbie 1o JloOaueBckoMy. IlpusHak mapamnenpHOCTH. CylllecTBOBaHUE

napajuienbHbIX MOpsMbIX 1o JloGaueBckoMy. YTON MapaiieNbHOCTH U €ro cBoWcTBa. DyHKIHS

JloGaueBckoro.

29. CaoiicTBa UeTHIPEXYroJLHUKOB Ha TIOCKOCTH JIoOaueBcKoro.

30. CpoiicTBa mapasuieIbHBIX NPSIMBIX Ha MockocTu JlobaueBckoro. Pacxopsimiuecs mpsMbie Ha

rtockoctu JIobaueBCKOro: Mpu3HaK M CBOMCTBA.

31. OkpyKHOCTb, PKBUIUCTAHTA U OPHUIIMKII HA TUIOCKOCTH JI00a4eBCKOTO U MX CBOMCTBA.

©ooNo oA




32. Unrepnperanus miockoctu Jlobauesckoro (Monens Kemnu-Kielina Ha eBKIMIOBOM MIIOCKOCTH,
Mozenb [lyankape Ha MOJIyIUIOCKOCTH U Jp.). HempotuBopeunBocTs miuanuMeTpun JIo6aueBcKoro.
HesaBucumocTs akcnomsl mapaienbHocTu [netidepa oT ocranpHbIX akcuoM [ unpoepTa.

33. [loHsTHS ATUHBI OTPE3Ka, TUIOMIAAN MHOTOYIOJIbHIKA U 00beMa MHOTOIpaHHHKA.

34. O630p akcOMaTHKa IUTAHUMETPUH U CTEPEOMETPUH, MTPEJICTABICHHBIX B IIKOJIBHBIX YUeOHHKAX.
35. CocTaBUTh KOMILJIEKC TEOMETPUUICCKUX 33]1a4 Ha TIOCTPOCHHUE ISl 7 KJtacca.

36. CocTaBUTh KOMIIEKC T€OMETPUYECKHX 3a/1a4 Ha MOCTpoeHue ceuenuit misi10 kmacca.

Kpurtepuu BbicTaB/IeHHSI 0TMETOK

OTMeTKa «OTIMYHO» / «3auTeHO» (BBICOKMH YPOBEHb C(OPMHUPOBAHHOCTH KOMIETECHIUH (-UN))
BBICTaBIJISIETCS 00y4aroleMycCsl, KOTOPbI B IpoOLEcCe M3YyYEHHs AUCLUUIUIMHBI U IO pe3yjbTaTam
IIPOMEXYTOUYHOM aTTecTanuy, OOHapy)KWJl CHCTEMHbIE 3HAHHUS [0 BCEM pas3jejaM Mporpammbl
JUCUMIUIMHBL / MOJyJAs /MPaKTUKH, MPOJIEMOHCTPUPOBAT CHOCOOHOCTh K HMX CAMOCTOSITEIBHOMY
MOTIOJTHEHHUIO, B TOM YHCJIE€ B paMKax Yy4eOHO-HCCIEA0BATEIbCKON M HaydyHO-HCCIEA0BATEIbCKOM
NESITeNbHOCTH; MpPH  BBIIOJHEHUM  3aJaHUi, MNpPEeIyCMOTPEHHBIX MIPOrpaMMOM,  YCHEIIHO
MIPOJIEMOHCTPUPOBAJ OCBAWBAEMbI€ B paMKax JUCLMILIMHBI / MOy / MPAKTUKKU Po(ecCHOHaIbHbIE
YMEHHMSI; MPEACTaBUII PEe3yJbTaThl BBIIIOJHEHUS BCEX 3aJaHUN /I CaMOCTOSITEIbHOM pPabOThI
MOJIHOCThIO U Ka4eCTBEHHO, Ha TBOPUECKOM YypPOBHE, BBIPAa3WJl JUYHOCTHYIO 3HAUYUMOCTb
NEeSITEeNbHOCTH; NP  YCTHOM OTBETE€ BBICKA3aJ CaMOCTOSITEIbHOE CY)XKJIEHHE Ha OCHOBE
UCCIIEIOBAaHUS TEOPETUYECKMX HCTOYHUKOB, JIOTHYHO U apryMEHTHPOBAHHO H3JI0XKHII MaTepHal,
CBSI3aJl TEOPHUIO C MPAKTHUKOM MOCPEICTBOM HWILTIOCTPUPYIOUIUX MPUMEPOB, CBOOOJHO OTBETHJI Ha
JIOTIOJTHUTEIbHBIE BOMPOCHI; MPU BBIMOJIHEHUH MHUCbMEHHOTO 3aJaHUsl MIPEJICTaBUI COAep KaTeIbHbIH,
CTPYKTYPUPOBAHHBIHN, TITyOOKHI aHAJIM3 CYTH U IMyTed pellieHus npoOiemsl (3aaauu, 3alaHus); npu
BBITIOJTHEHUH TECTOBBIX 3aJlaHWN Jan TpaBWwibHbIe OTBeTHI Ha &85 — 100 % 3amaHui.

OTMeTKa «XOpoIio» / «3a4TeHo» (CpeaHui YpOBEHb CGHOPMHUPOBAHHOCTH KOMICTCHITUN (-HH))
BBICTABIIICTCSI OOy4arOmEeMycs, KOTOPBIM B TpOLECCe M3YyYEHHUs NUCIMUIUIMHBI W TI0 pe3yJbTaTaM
MPOMEKYTOYHOM aTTeCTallid, OOHApPYKWJI 3HAaHWE OCHOBHOTO MaTepuaja IO BCEM paszJenam
MPOTpaMMBbI JUCITUTUIMHBI /MOIYJIA / IPAKTUKU B 00bEME, HEOOXOMMOM JIJIsl ajdbHEHIIeH yaeonl 1
MpeACTOsIIed padoThl 10 MPodEeCcCuu, MPOJIEMOHCTPUPOBAT CIIOCOOHOCTh K UX CaAMOCTOATEILHOMY
MOTMOJIHCHHWIO;  TPH  BBIMOJHCHUH  3aJaHWi,  MPEIYCMOTPEHHBIX  IPOrpaMMOM,  CMOT
MPOIEMOHCTPHUPOBATh OCBaMBAEMbIE MPO(HECCUOHATBHBIE YMEHHUS, HO JOMYCTUII HEMPUHIIUITHAIILHbIE
OIMOKH B UX BBIMIOJHEHUH, KOTOPBIE CMOT UCIIPABUTh MPU HE3HAYNUTEILHOM TTOMOIITY TPETIOIaBaTeIs;
MPEACTaBUI Pe3ylbTaThl BBIMOJTHEHUS BCEX 3aJaHUN I CaMOCTOSTEIBHOU pabOThI, yKa3aHHBIX
B INporpamMMe AWCIUIUIMHBI / MOJIYJs / TMPAKTUKH, MPH 3TOM 3aJaHUs BBITOJHEHBI MMOJTHOCTHIO H
KaueCTBEHHO; MPH  YCTHOM  OTBEeTe  OOBSCHWI  y4eOHBI  Marepuajna, HHTEPIPETUPOBAI
coJiepKaHue, SKCTPAIlOJIUPOBAJ BBIBOJIbI; IPH BBIMIOJHCHHM IHUCHMEHHOIO 3aJlaHUs IPEICTaBHII
PENPOAYKTUBHYIO MO3UIIUIO SJIEMEHTHI aHaJN3a B OMHCAHUUM CYTH U TMYTeH pelieHus MNpoOIemMbl
(3amaum, 3amaHusl), M3JIO0KUI JJOTHYECKYIO MMOCIEI0BATEIBHOCTh BOIPOCOB TEMBI; IIPU BBITIOJHEHUH
TECTOBBIX 3aJ]JaHUI J1aJl IPaBWIbHBIE OTBETHI HA 75 — 84 % 3amaHui.

OTMeTKa  «yJOBIETBOPHUTEIBHO» /  «3a4TeHO» (IOPOroBBIH  YpOBEHb C(HPOPMUPOBAHHOCTH
KOMIETEHIMH  (-MM)) BbICTaBIseTcs oOyyaromemycs, KOTOPbIii B  Ipolecce HU3ydeHMs
JUCUUIUIMHBL M 10 pe3ylbTaTaM IPOMEXYTOYHOW aTTecTalM, OOHapyKW1 3HAaHHE OCHOBHOTO
MaTepHaa 1o BCeM pasJiesiaM NMporpaMMbl TUCIUIUIMHBI /MOIYIs / IPAKTUKH B 00bEME, HEOOXOJMMOM
IUIs JaibHENIIel yueObl U MpeacTosei paboTel o nmpodeccuu, HO 3HaHUSI UMEIOT POOeIIbl U MII0X0
CTPYKTYPUPOBAHBI; DX BBINOJIHEHUM 3a/laHui, NPEIyCMOTPEHHBIX IPOTrpaMMOM, B LEJIOM CMOT
NPOJEMOHCTPUPOBATh OCBAaMBaeMble MNPO(ECCHOHANbHbIE YMEHMs, HO JOMYCTHJI OLIMOKM B HX
BBINIOJIHEHUH, KOTOPBIE CMOT UCIIPaBUTh IIPU HE3HAUUTENIBHON ITOMOIIM MTPETIOAABATENS; MPEACTaBUI
pe3yibTaThl BBHIMOJIHEHUS BCEX 3aJaHUM Uil CaMOCTOSITENBHON paboThl, yKa3aHHBIX B IPOrpaMMe
JUCUUIUIMHBL / MOJYJsl / IPAKTHKH, MIPH 3TOM 3a/laHHs BBINOJHEHBI (OPMATIbHO, KPAaTKO, pediaexcus
HETOJHAs WM HOCUT (pOpManbHBIM XapakTep, MPEeACTaBIEHO OBEPXHOCTHOE ONMCAHUE; IPU YCTHOM
OTBETE MPOJIEMOHCTPUPOBAI 3HaHUE 0A30BBIX MOJIOKEHUH U KIIOUEBBIX MOHSATHI, BEPHO BOCI POU3BEN
yuyeOHOe conepkaHue Oe3 UCIONb30BaHUS JOIMOJHHUTEIBHOTO MaTepuana; IpU BHIIOJIHEHUH
MIMCBMEHHOTO 3a/IaHus MIPEICTaBUI PENPOAYKTUBHYIO MO3UIMIO B ONMCAHUM CYTH U ITyTed pelieHus



po0eMsl (3a7a4uu, 3aJaHus ); TIPH BBITIOJIHEHUU TECTOBBIX 3a/IaHU JJaJI TIPAaBUJILHBIC OTBETHI Ha 60 —
74 % 3anaHuil.

OTMeTKa «HEYAOBJIETBOPUTEIBHO» / «HE 3a4TeHO» (KOMOETEeHLWs(-uu) He chopMmupoBaHa(-bl))
BBICTaBIIsieTCA OOydJaromemMycsi, KOTOPbIi B Ipoliecce M3y4eHHs IUCLUUIUIMHBI U MO pe3ylbTaTaMm
MIPOMEKYTOYHOM aTTecTanuy, OOHApYKWI OTCYTCTBME 3HAaHUHM JHMOO (parMeHTapHbIE 3HAHHS IO
OCHOBHBIM pazJieflaM MPOTrPaMMBbl JUCHUIUIMHBI / MOIYJS / TPAKTHKH; MPH BBHINOJHEHUU 3aIaHUM,
MPEIYCMOTPEHHBIX MPOrPaMMOM, HE CMOT MPOJEMOHCTPHPOBATH OCBAaUBaeMble IPOQecCHOHATbHbIC
yMEHHS (JOIMyCTWJI HPUHLHUIIMAIbHBIE OLIMOKM B HX BBIIOJHEHUHU, KOTOPbIE HE CMOT UCIIPABUTH
OpU yKa3aHWU Ha HHUX [pPerojaBaTelieM), JTUO00 He BBINOJHWI 3aJaHHsl; HE BBITOJIHUI
MPEIYyCMOTPEHHBIE YYEOHBIM IUIAHOM TIPAaKTHYECKHE, JIabOpaTOpHBIC 3a/aHMsl; HE ITOJIHOCTHIO
BBITIOJTHIJT 33/IaHUS JUTSI CAMOCTOSITETILHON paboThI, YKa3aHHBIX B MPOTpaMMe AUCIUTUINHEI / MOIYIs /
MIPaKTHKH, JTUOO 3a/1aHNUs BBINIOJHEHBI HEBEPHO, OUEBUCH IJIATUAT; IPX  YCTHOM OTBETE JOIYCTHUI
¢akTuyeckue OMMOKM B  HUCHOJB30BAaHUM  HAYYHOW TEPMMHOJIOTMM U U3JI0KEHHH Y4e€OHOTO
COJIepKaHus, C/IeJall JJOKHbIE BBIBO/IbL; TP BBHINIOJHEHUH TECTOBBIX 3aaHUI JJaJl PaBUIIbHbBIE OTBETHI
Ha 0 — 59 % 3anaHwuil.



