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PaGouass mporpaMMa IHCIUIUIMHBI COCTaBlieHa IOKTOPOM II€arorHuecKuX Hayk,
npodeccopom B.P.Maiiepom

PaGouas nporpamma AUCHUILUIMHBI OOCYKJI€HA Ha 3acellaHuU BbIycKarolen kadea-
pbl MATEMATUKU U METOJIUKH O0yUEHUS MaTeMaTHKe
npotokoit Ne 8 ot 13 mas 2020 r.

3aBenyrouuid kadeapoit ; JI.B. lllkepuna
Q// Z/ﬂa/é)_ p

Ono0peHo HayYHO-METOJUYECKUM COBET
dbopmatuku KI'TIY um. B.I1. AcradneBa
20 mas _ 2020 r. IIpotokom Ne 8

fa MarCcMaTuKu, (I)I/I?)I/IKI/I n HUH-

IIpencenarens HMC UM®U % C.B. bopTHOBCKUi

PaGouas mporpamma JUCHUIUIMHBI aKTyaJlu3UpOBaHa Ha 3aceJaHUU BbIMyCKalolen
Kadeapbl MaTeMaTUKUA U METOJAMKU OOYYEeHHUS] MaTEMaTUKE
rpotokoi Ne 8 ot 12 mas 2021 r.

3aBenyrouui kadeapoit ; JI.B. Illlkepuna
Q// Z/ﬂa/é)_ p

Ono0peHo HAyYHO-METOANYECKUM COBETOM CIIEHUATIbHOCTH MHCTUTYTAa MATEMATHKH,
¢uzuku u uapopmaruku KI'TIY um. B.I1. ActadbeBa
21 mas _ 2021 r. IIporokoma Ne 7

IIpencenarens HMC UM®U % C.B. bopTHOBCKUi

Paboyas mporpaMma AMCIUIUIMHBI aKTyaJu3UpOBaHa Ha 3aceJIaHUU BBITYCKAIOMIEH
kadeapsl MAaTEMAaTUKU U METOJAUKHA OOYUCHUSI MaTeMaTHKE
npotokod Ne 8 ot 04 mast 2022 r.

3aBenyrouuid kadeapoit ; JI.B. Illlkepuna
Q// Z/ﬂa/é)_ p

Ono0peHo HAyYHO-METOANYECKUM COBETOM CIIEUUAIbHOCTH HHCTUTYTAa MATEMATHKH,
¢uzuku u uapopmaruku KI'TIY um. B.I1. ActadbeBa
12 mas 2022 r. IIporokon Ne 8

IIpencenarens HMC UM®U % C.B. bopTHOBCKUi




PabGoyass mporpaMma IUCHMIUIMHBI OOCYXXJI€HAa M aKTyaIM3UpPOBAaHA Ha 3aceaHUU
BBITTyCKatomen kadeIpbl MATEMAaTUKN U METOJIUKH OOYUYEHUsI MaTeMaTHUKeE
ot 03 mas 2023r., nmpotokos Ne 9.

BHecénnblie u3MEHEHUs YTBEPXKAALO: ~ /j/ :
N.o. 3aBenyromiero kadenpoit ( _Z{’ 7 3 M.b. lamknHa

Ono0peHo Hay4YHO-METOJUYECKUM COBETOM CIEUMAIBLHOCTH (HAMpaBiIeHUS MOJTr0-
TOBKH) MHCTUTYyTa MaTemMaTuku, pusnuku u uapopmaruku KI'TIY um. B.I1. Acradne-
Ba

17 mas _ 2023r. IIpotokon Ne8

[Tpencenarens HMCC (H) ,’W_,_ E.A. Aémmna
e B



JInCcT BHeceHMS N3MEHEHUH

JlomonHeHus: 1 U3MEHEHHUS B pabouylo MporpaMMy JTUCHUTLITUHBI
Ha 2021/2022 yueOHblii rox

B nporpammy BHOCSTCS CIEAYIOIINE U3MEHEHUS:

1. Ycunena mpakTthdeckas HaIpaBIE€HHOCTh W3YYEHUs JUCUUILIMHBI 32 CYET
YBEIMYEHUSI YWCIA 3aJaHUN MPAKTUYECKOM HAINpPaBIEHHOCTH, BBINOJHIEMBIX C HC-
MIOJIb30BAaHUEM MPOrpaMMHOM cpefpl JKuBas MareMaTHka.

2. 1loGaBneHbl HOBblE COOCTBEHHbIE MHCTPYMEHTHI MOJIb30BATENS MPOrPAMMHON
cpenpl JKuBasi mMaremaTHvka, 4TO TO3BOJIAET BBINOJHATH OOJIbIIEE YUCIO 3aaHUM
MIPAKTUYECKOM HAPABICHHOCTH.

[Iporpamma nepecmMoTpeHa U 0JJ00peHa Ha 3acelaHuu Kadeapbl
12 mas 2021r., nporokoa Ne 8.

BHecénnbie u3MEHEHUs YTBEPXKAALO: Q// o
3aBenyromuii kadenpoit ' JI.B. Illlkepuna

Ono0peHo HayYHO-METOJUYECKUM COBETOM MHCTHTYTa MAaT€MAaTHKH, (PU3UKU U WH-
dbopmatuku KI'TIY um. B.I1. AcradneBa
21 mas _ 2021r. [TIpotokos Ne7

IIpencenarens HMC UM®U % C.B. bopTHOBCKMI




JInCcT BHeceHMS N3MEHEHUH

JlomonHeHus: 1 U3MEHEHHUS B pabouylo MporpaMMy JTUCHUTLITUHBI
Ha 2022/2023 yueOHblii rox

B nporpammy BHOCSITCS ClieyonIie N3MEHECHHUS:

1. O6noBineHa u cornacoBana ¢ Hayunoit 6uGnumorexkoit KI'TIY um. B.I1. Ac-
tadgreBa «Kapra nutepaTrypHoro odecrieueHus: MPeAAUINIOMHON TPAKTUKHU (BKITFOUAsT
AIIEKTPOHHBIE PECYPCHI)», COAEPKalllasi OCHOBHYIO U JOMOJTHUTENIbHYIO JUTEPATYPY,
COBpeMEHHbIE MpodeccuoHaIbHble 0a3bl JaHHBIX U WH()OPMAIIMOHHBIE CIIPABOYHbBIE
CUCTEMBI

2. OOHOBJEH ol HA TUTYJIBHOM JIUCTE
[Iporpamma nepecmMoTpeHa U 0JJ00peHa Ha 3acelaHuu Kadeapbl
04 mas 2022r., nporokoa Ne 8.

BHecénnbie u3MEHEHUs YTBEPXKAALO: Q// o
3aBenyromuii kadenpoit ' JI.B. Illlkepuna

Ono0peHo HayYHO-METOJUYECKUM COBETOM MHCTHTYTa MAaT€MAaTHKH, (PU3UKU U WH-
dbopmatuku KI'TIY um. B.I1. AcradneBa
12 mas _ 2022r. IIpotokon Ne8

IIpencenarens HMC UM®U % C.B. bopTHOBCKMI




JInCT BHeceHUSI N3MEHEHUH

JlomonHeHus: 1 U3MEHEHHU B pabouylo mporpammy nucuuiiniel Ha 2023/2024 yue-
HBIN T'OJ.

B nporpammy BHOCSITCSI CIIEAYIOIINE U3MEHEHUS:

1. O6noBieHa u cornacoBana ¢ Hayunoit 6uGnumorexoit KI'TIY um. B.I1. Ac-
tadgreBa «Kapra nutepaTrypHoro odecrieueHus: IPEeAAUINIOMHON TPAKTUKHU (BKITFOUAsT
AIIEKTPOHHBIE PECYPCHI)», COAEPKaIlas OCHOBHYIO U JOMOJIHUTENIbHYIO JIUTEPATYPY,
COBpeMEHHbIE TpodeccuoHanbHble 06a3bl JaHHBIX U WH()OPMAIIMOHHBIC CIIPABOYHbBIC
CHUCTEMBbI

2. OOHOBIEH TOJ HA TUTYJIBHOM JINCTE MPOrPaMMBbl
[Iporpamma nepecMoTpeHa U 0JJ00peHa Ha 3acelanuu Kadeapbl
03 mas 2023r., nporokos Ne 9.

BHecénHble N3MEHEHHUS YTBEPIKAAI0: By
o QL2
N.o. 3aBeayromero kadenpoit \LLAT] M.b. lllamkuna

Ono0peHo Hay4YHO-METOJUYECKUM COBETOM CIEUMAIbHOCTH (HAMpaBieHUs MOJTr0-
TOBKH) MHCTUTYTa MaTemMaTuku, pusuku u uapopmaruku KI'TIY um. B.I1. Acradne-
Ba

17 mas _ 2023r. IIpotokon Ne8

[Tpencenarens HMCC (H) ,’W_,_ E.A. Aémmna
e B



1. HOACHUTEJIBHASA 3AIINCKA

1.1.MecTO IMCHUILIMHBI B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

PaGouas mporpamma no npucuurinHe «OCHOBaHUS TEOMETPUM» COCTaBJIEHA B CO-
OTBETCTBUU C TpeOOBaHUIMH (eaepalbHOI0 TOCYJapCTBEHHOT0 00pa30BaTEIbHOTO
ctangapTa Beiciiero oopazoBanus (nanee @I'OC BO) o HanpaBiIeHUIO MOATOTOBKU
44.03.05 Ilegaroruueckoe oOpa3zoBaHue (¢ AByMs MPOPUISIMU MOATOTOBKH ), TIPOdHU-
m «MatemaTuka U UH(pOpPMATUKA», YTBEPKACHHOIO MpHKa3oM MuHHUCTEpCTBa 00-
pazoBanusi 1 Hayku Poccuiickoit deneparuu ot 09 ¢gespans 2016 . Ne 91, coorBeT-
CTBYIOIIMMH U3MeHeHusMu u aonojHenusmu B ®I'OC BO 3++, u npodeccuonanb-
Horo crannaprta «llenaror (memaroruyeckasi A€STEIbHOCTh B cepe MOIIKOJIbHOIO,
Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, cpeaHero oomero oopazoBanus) (BOCIH-
TaTelb, YUYUTENb)», YTBEPKIECHHOr0 MpUKa3oM MHHHCTEPCTBA TPYyJla U COLMATBHON
3amuThl PO ot 18 okta0ps 2013 1. Ne544H.; HOpMATUBHO-NPABOBBIMU JTOKYMEHTA-
MU, perjlaMeHTUupyomuMu odpazoBareiabHblil pouecc B KITIY um. B.II. Acradnesa
10 HaMpaBJICHHOCTH (MpoduIi0) 00pa3oBaTeIbHON MTporpaMMbl MaTreMaTHka, O4HOM
¢dbopmbl 00ydeHHs] B MHCTUTYTe MareMaTuku, ¢puzuku U uHpopmaruku KITIY um.
B.II. AcradbeBa ¢ mpucBoeHueM KBanu@ukanuu OakanaBp. J[aHHas IUCHUILIMHA
b1.BA.01.IB.01.01 «OcHoBaHusg reoOMEeTpUHU» BKIIOYEHA B CIHCOK JMCHUILIMH IO
BbIOOpY pasnena «Yacth, hopmupyeMas ydaCTHUKaMH 0Opa30BaTEIbHBIX OTHOIIE-
Hu» 6710ka 1 «/luctumniauael (Moaysu)» y4eOHOTO MIaHa 1o ouyHON (opme oOyue-
Hus B 7 cemecTpe (4 Kypc).

1.2. O0mas TpyaA0eMKOCTb M CIUIINHBI

OO6mumii 06beM BpeMEHHU, OTBOAUMBIN Ha WM3Y4YEHUE NUCLUMIUIUHBI — 2 3a4€THBIX
equHubl Wik 72 yaca. Ha xoHTakTHyr0 paboty oTBomutcs 42,25 yaca (12 yacos
neknuii, 30 4yacoB nabGopatopHbix 3aHsATHM, 0,25 yaca Ha npuém 3auéra), Ha
CaMOCTOATENbHYIO paboTy — 29,75 yaca, popMa KOHTPOJIS 3HAHUM — 3aUET.

[IpenycMOTpeHO MOCTPOCHUE WHIMBUIYAIbHBIX IJIAHOB, (BUABI U TEMBI 3a/1aHHH,
CPOKHM MPEJCTaBICHUS PE3YyIbTaTOB, CAMOCTOSTEIBHON pabOTHI CTYICHTA B Mpejeiax
TPYAOEMKOCTH AUCIUILIUHBI).

[Ipennonaraercs cneayroias paboTa CTyACHTOB HaJl OCBOCHHEM Kypca:

- OCBOEHHUE OCHOBHBIX TEOPETHUUECKUX MOJT0KEHUN TUCIUTUTNHBL

- penieHue 3aJa4 NPUKIATHON U UCCIIeI0BATEIbCKON HANPaBIEHHOCTH;

- paboTa ¢ TuTepaTypoi U NEPBOUCTOUYHUKAMU;

- MOATOTOBKA JTOKJIA/J0B U COOOLIECHUH;

- npaktuka co3ganust GSP daitnos B cpene )Kupas maremartuka;

- pa3paboTKa KOMIBIOTEPHOTO COMPOBOXKICHHS OTJEIBHBIX TEM Kypca.

1.3. Ileab 1 3a1a4¥ 0OCBOEHHS JUCIMILIMHBI.

['maBHas mesib OCBOCHMS TUCIUIUIMHBI — (POpMHUpPOBaHUE Y O0YyJaIONIUXCS yIPaB-
JIEHYECKUX KOMIIETECHIIMN B XOJI¢ M3YUCHUSI BAXKHEHIITUX TEOPETUUCCKHUX MOJIOKESHUM
TUCUUIUTMHBL «OCHOBaHUSI TE€OMETPUN», UMEIOIIUX MPUIOKEHUSI K TOHUMAaeMOMY B
IITUPOKOM CMBICJIE IIKOJIBHOMY KypCYy F€OMETPHH.

OcHoOBHBIE 321a9YH THCITHILIMHBI:

. J1aTh COBPEMEHHOE 0a30BO€ TeopeTHueckoe 00OCHOBAaHHE 00S3aTEeNIbHBIX pa3-
JIeJI0B Kypca, HE0OXOAUMBIX JIJ1s1 (POPMUPOBAHUSI KOMIIETCHITUN 00y4aeMoro;
7



. chopmupoBaTh HABBIKM aKTHBHOTO MPUMEHEHUS MHPOPMAIIMOHHBIX TEXHOJO-
THid U1 TEOPETHUYECKUX OCHOB HECBKJIHMIOBBIX T€OMETPUN K PEIICHHUI0 MaTeMaTH4e-
CKUX M MPUKIIAJIHBIX 33/1a4, B IEPBYIO OYepeab 3a]a4 IKOJILHOTO Kypca Fr€OMEeTpHUU;

« O3HAKOMHUTH C OCHOBHBIMHU KOHIICTIIUSIMU WM HANPABICHUSIMH Pa3BUTHS T€O-
METPHUH C LENBIO MOCIEeAYIOMEH YCIEIIHOW alanTallid K BO3MOXXHBIM U3MEHEHUSIM
(bopMbl U cosepKaHus ACHCTBYIOIMX CTaHAAPTOB 00pa30BAHMUS.

. copmupoBaTh ypoBEHbh MAaTEMAaTHYECKON KYIbTYPHI, JOCTATOYHBIN JIJIST 0CO3-
HAHHOM OpUEHTalMd B MHOTr000pa3uu yd4eOHOM JUTEpaTyphl MO MIKOJIBHOMY KypCy
reOMETPUH;

. JlaTh TEOPETHUYECKHUE MOJIOKEHUS TOMOJHUTEIBHBIX pa3/leJIOB T'eoMeTpuye-
CKHUX KYypCOB, BXOJSIIUX B MPOrpaMMbl KJIACCOB €CTECTBEHHOHAYYHOTO MpOQuIs,
DIIEKTUBHBIX KYPCOB U MATEMATHUECKUX KPYKKOB.

JlocTrkeHue Lenu U 3a7a4 U3y4eHHs JUCLUIUIMHBI 00eCreynuBaeTcs TaK e pe-
HIEHUEM IIEJIOT0 Psijia BCIOMOraTeJbHbIX 32124, TAKUX KaK:

- YCTaHOBJICHUE MEXIUCITUTUIMHAPHBIX CBSI3EH ¢ Kypcamu HHPOPMATHKHU, T€OMET-
pUU U aJIreOpsl;

- HCTIOJIb30BaHNE COBPEMEHHBIX 00pa30BaTENbHbBIX TEXHOIOTUH;

- opmupoBaHHE CUCTEMBI TPEIMETHBIX 3HAHUN U YMEHUH;

- OBIIAJICHHE METOIMKON MPUMEHEHUs MH(POPMAIIMOHHBIX TEXHOJOTHH MpH 00y-
YEHUU MaTEMaTHKE;

- aKTUBHU3AIUSl CaMOCTOSITENIbHOM JEeATEIbHOCTH, BKIIOYEHUE B HCCIIEOBATENb-
CKYIO paloTy.

1.4. OcHOBHBIE MOYJIH M TEMbI JUCUUIJIUHbBI

1. OGocHOBaHME €BKIUIOBOM Tr€OMETPUH.

Pazgenst monmyns: 1) OOmue Bompochl akcuomatuku, «Hawana» EBknmma. 2)
Cucrema akcuom ['ninbbepra eBKINI0BON T€OMETPHH.

2. T'eometpus JlobaueBckoro. O0ocHOBaHUs reoMeTpuit o Beitmro.

Paznenst monynsa: 1) I[lnanumerpust JloGaueBckoro. 2) HenpoTuBOpedMBOCTH
reometpun Jlo6aueBcKoOro.

Tembl pucnuIUIMHBL: Akcuomatnueckud Merton. «Hagama» EBxamma. Cucrema
akcuoMm ['mnbOepra  eBkiumoBod reomerpuu. [eomerpuss  JlobGadyeBckoro,
HEMPOTUBOpPEUYHBOCTh reoMmerpun JlobGaueBckoro. BekropHoe oOocHOBaHUE
eBkIuaoBo  reomerpuu. Cucrema akcuom  Beilng, ocHOBHbIe  (haKThI,
HEMIPOTUBOPEYMBOCT.  MHOromMepHele  IPOCTpPAaHCTBA B cXeMe  Beis.
Apudmernyeckas MOJeIb CUCTEMbl akCOM Beits.

1.5. Ilnanupyemsblie pe3yabTaTbl 00yUeHHS.
B pesynbraTe u3ydeHHs AUCUUILINHBI «OCHOBaHUS T€OMETPUN» U PELICHUS
OTMEUEHHBIX BBILIE 33]1a4, 00yUYaOIUNACS TOJKEH:

3HAMDb:

e [locTynarbl, OCHOBHBIE AKCUOMBI M MPOCTEUIIINE CIEICTBUS CUCTEMBI aAK-
cuom EBknunna;

®  OCHOBHBIE aKCHOMBI W Tpynmsl akcuoMm J[. I'mnpbepra eBKIMIOBOM Teo-
METpPHH, MpocTeine caeAcTBUs akcuomatuku . ['mibbepTa;

e  TpeOOBaHMS K CUCTEMaM aKCHUOM;



®  AKCHOMAaTUYECKHUU METOJ ITOCTPOECHUS T€OMETPUH;

®  CHUCTEMY aKCHOM IUIaHUMeTpuH JIo6aueBCcKoro;

e  mpocTeimue caeAcTBUs wiaHuMeTpun JlodaueBckoro;

®  BEKTOpHOE 00OCHOBaHUE €BKIIMJIOBOI reoMeTpun B cxeme Beitns;

L4 00OCHOBBIBATH HCIIPOTHBOPCUYNBOCTDH aKCHUOMaTHUYECKOM TCOPHUH,

L4 00OCHOBBIBATh HE3aBUCUMOCTH aKCHOMATHYECKOM TCOPUH,

L4 00OCHOBBIBATH IMOJIHOTY aKCHUOMaTHUYECKOM TCOPHH,

L4 BBIBOJIUTD HpOCTCﬁH.IPIC CIICACTBUA CUCTCMbI aKCHOM EBKJ]I/II[a;

L4 BBIBOJIUTD HpOCTCﬁH.IPIC CIICACTBUA CUCTCMbI aKCHOM .HO63‘1€BCKOFO;
L4 AOKa3bIBATh HCIIPOTUBOPCUYUBOCTD INIAHUMCTPUH HO63‘ICBCKOFO;

é1a0emv:

e HaBbIKaMH OOOCHOBAHUS YTBEP)KICHHUM, DKBUBAJICHTHBIX MSATOMY
MOCTYJIaTy

®  HaBBIKAMH BBIBOJIA NMIPOCTEHIIUX YTBEPKACHUN dJIEMEHTAPHOU T€OMETPUHU
13 aKCHOM, UCTIONb3YEMbIX B COOTBETCTBYIOIIEM IIKOJIBHOM YYEOHUKE;

®  HaBBIKAMHU HCIOJIL30BaHUS (PaKTOB IUIaHUMEeTpuu JloGadeBCcKOro mpu
pelieHnuy 3a1a4 dJIeMEHTapHOU reOMEeTPHH;

I/IBY‘ICHI/IC JAUCHUITIITMHBI «OcHOoBaHuA reoMeTpun» U pCUICHUC OTMCUYCHHBIX BBIIIC
3a/1a4 HAIIpaBJICHO Ha q)OpMI/IPOBaHI/Ie CICAYOIHNX Komnemenuuﬁ:

VK-1. CnocoGeH ocymecTBIsATh MOUCK, KPUTUUECKUI aHadu3 U CHUHTE3 HMHpOpMa-
MU, TIPUMEHSITh CUCTEMHBIN MOAXO/ JJIs PEIIeHHs TOCTABIEHHBIX 3a/1a4.

YK-2. Criocoben onpeaensaTh Kpyr 3ajad B paMKax MOCTaBICHHOM 11€JIU U BHIOUPAThH
ONTHUMAJIbHBIE CMOCOOBI UX PEUICHUs, UCXOJd U3 JCHCTBYIOIIMX MPAaBOBBIX HOPM,
MMEIOIIHUXCSl PECYPCOB M OTPAHUYEHU.

1.6. KoHTpO/Ib pe3yibTaTOB OCBOCHUSI AMCUHUILIMHBI.

- TEKYUIMH KOHTPOJIb: MPOBOAUTCS C LENbI0 peanu3aluud oOpaTHOM CBS3M,
OpraHu3aldyd CaMOCTOSTENIbHOW PabOThl M TEKYUIEH MPOBEPKU YCBOEHUS MOIYJS
JUCIUIUIMHBL. MeToIbl KOHTPOJIsi YCIIEBAEMOCTU: BBINOJIHEHUE MPAKTUYECKUX U
7a0opaTopHBIX paboT, NOcelIeHUe JeKuud, HanucaHue pedepatos. Popma
KOHTPOJISi: TMOATOTOBKA IPOEKTOB, COCTaBJIEHWE KOHCHIEKTOB, IMPE3CeHTAlUM,
MPOrpaMM KOMIIBIOTEPHOTO COMPOBOXKICHUS TEM Kypca, UX aHaJu3;

- pyOEeXHBI KOHTPOJIb: MPOBOJUTCS MEXAY MOAYJISIMU C II€JIbIO ONpeneNeHus
YPOBHSI OCBOEHHS U3yUYEHHOI'0 MaTepuasa 4epe3 pa3paboTKy U 3alIUTy IPOEKTOB.

- UTOTOBBIN KOHTPOJb: 3a4ET U MPEACTABICHUE MOPTPOIUO MPOBOASTCS C LEITBIO
OLICHKHU YpOBHs OBJlaJeHUs KomneTeHusMH B cooTBeTcTBUU ¢ PI'OC BO.

OueHouHbIE CpEeJCTBA PE3yJbTaTOB OCBOCHMS TUCUMIUIMHBI, KPUTEPUH OLEHKU
BBITIOJIHEHUS 3aJ]aHUI NIPE/ICTABICHbI B pa3jeiie «DOH] OLEHOUHBIX CPEJICTB MO JUC-
LUTUTHHE.

1.7. Ilepeyens 00pa3oBaTeJIbHbIX TEXHOJIOT Ui, HCIIOJb3YEeMbIX IIPU OCBOCHUM
AUCHUNJIMHBI.



1. CoBpemeHHOE TpaJAMIIMOHHOE OOy4YeHHe (JIEKIIMOHHO-CEMUHAPCKas-3a4eTHAs
CUCTEMA) C MCIOJIb30BAHUEM CHCTEMbI JUHAMUYECKON MaTeMaTHKH.

2. Tlemaroruyeckue TEXHOJIOTMM HAa OCHOBE aKTHUBU3ALMH M HHTEHCU(PUKAIIU

JeSTENbHOCTH 00yJaIuxcs (aKTUBHbIE METOABI O0YUEHUS):

a) mpobiemMHoe o0ydyeHue;

0) TEXHOJIOTHUs MPOEKTHOTO OOYUEHHUS;

B) UHTEPAKTUBHBIE TEXHOJIOTUU;

r) UH(QOpPMALIMOHHBIE TEXHOJOTHH.

3. [legaroruyeckue TEXHOJIOTMU Ha OCHOBE 3(P(PEKTUBHOCTU YNpPABIEHUS U Opra-

HU3aluu y4eOHOTo mpoliecca:

a) TEXHOJIOTUH YPOBHEBOU nuddepeHmanuu;

0) TexHonorus qudPepeHIPOBaHHOTO 00YUECHUS;

B) TEXHOJIOTUU UHANBUIYaIU3AIMN 00 yUEeHHUS.

5. Ilenarornyeckue TEXHOJOTMM HAa OCHOBE JMJIAKTHUYECKOIO YCOBEPLICHCTBOBA-

HUS U PEKOHCTPYUPOBAHMS MaTepuana:

a) TEXHOJIOTMHM MOJYJIBHOTO 00YyYEeHUSI.
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2. OpranM3anMoOHHO-METOANYECKUE JOKYMEHTBI
2.1. Texnonoruveckasi KapTa 0CBOEHHMs ITMCUMILIUHBI «OCHOBaHMA
reoMeTpuu» sl 00y4al0UUXCH 00pa30BaTeJIbHONH MPOrPaMMbI
Hanpasnenue noarorosku 44.03.05 [legaroruueckoe o6pa3zoBaHue,
HanpasnenHocts (npoduin) 00pa3oBaTenbHON TPOrpaMMbl

«MatemaTturka u uHOOpPMATUKAY»

1o 04HO popme o0yUeHMsI

(oOmmrast TpyI0eMKOCTh 2 3.€.)

Mopaynu. HaumenoBanue
TEM IUCIIUILINHEI

Bcero
4acos /
3.€

Aymuto

PHBIX 4acOB

BCET'O

JIEKIUH

J1a00p-X
paboT

npak-
THYECK

Cawmocr.
pabota

@OpMBI U METOABI
KOHTPOJIS

MOJY.JIb 1.
OBOCHOBAHUE
EBKJIMJIOBOM
T'EOMETPUU

36/1

18

14

18

1.1. O norudyeckoM NOCTPOEHUU
reomerpun. TpeGoBaHHsA K CHC-
TEeME AaKCHOM: HENpPOTHBOPEUH-
BOCTb, HE3aBUCUMOCTb, I1OJIHOTA

1.2. ITombITKa aKCHOMATHYECKOTO
nocrpoeHust reomerpur B Haua-
snax EBkinuna. AKCHOMBI U IIOCTY-
JIaThl, MpPOCTEHIINE CIEICTBHUS.
[Ipobnema msiToro nocrynara.

1.3. Pa3BuTHE aKCHOMATHYECKOIO
metona. Cucrema akcuom [ Hib-
Oepra EBKIMJIOBOM T'€OMETPHUH.
AKCHOMBI COSIUHEHHSI U TOpsI-
Ka, CJIEJICTBUSI.

1.4. AkcHOMBI KOHTPYIHTHOCTH U
HETPepbIBHOCTH.  AOCONIOTHAs
reOMETpHsA, TEOPEMBI O CyMME
YIJIOB TPEYroJbHUKA. AKCHOMa
HapajyIeIbHOCTH.

11

TectupoBanue

CamocrosgTenbHast
pabota

Kontponbshas pabora

UTOI'OBBIM KOHTPOJIb

3aderHoe codeceo-
BaHHE

MOAYJIb 2.
TFEOMETPUS
JOBAYEBCKOI'O

36/1

24

16

12

2.1. IInanmmerpust JloGaueBcko-
ro. Akcuoma JlobaueBckoro, nep-
Bble ciencTBus. CBolicTBa mapai-
JIENBHBIX W CBEpXIapalielIbHBIX
[PSIMBIX.

2.2. TpeyrolpHUKH W YETHIPEX-
YroJIbHUKK Ha 1uiockoctu JloGa-
YEBCKOro. DKBHIUCTaHTa U OpH-
UKL

10

2.3. HenpoTHBOpEYHMBOCTb CHC-
TeMbl akcuoM JloGaueBckoro.
Monens Kanu-Knelina nminockoctu
JloGaueBckoro. M3smepenue or1-
pe3KoB U yriioB Ha Mozenu Kenu-
Kneiina. Yron napamienbHOCTH.

2.4. Cucrema akcuom Beitnsa
a((UHHOTO M EBKIIUIOBA TIPO-
CTpaHCTBa, MPOCTEHIIHE CIIe/-
CTBHSI.

10

CamocrosgTenbHas
pabota

Kontponbhas pabora

UTOI'OBBIM KOHTPOJIb

HToro

72 /2

40

20

20

32

3a4€T
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2.2. CoagepxaHue OCHOBHBIX pa3/lejioB U TeM JAUCHUIUVINHBI «OCHOBaHMS
reoMeTpum»

['eomeTpuss — OfHa W3 OCHOBHBIX IUCIMIUIMH INKOJBHOW TporpamMmbl. Ee
0COOCHHOCTBIO SIBIISIETCS] YHUKAJIBHOE COUETaHNE HATJSAHOCTH U JOTHYECKOH Mmociie-
JOBaTEIHHOCTH MOCTPOCHHUS MaTeMaTudeckoil Tteopuu. Hukakas npyras U3 u3ydae-
MBIX B IIKOJIC JUCIUIUIMH €CTECTBEHHOHAYYHOTO IMKJIA He 00JagaeT TaKUMHU BO3-
MOKHOCTSIMH U HE TPEABSBIACT K YYaIIUMCS CTOJIb CTPOTUX TPEeOOBaHWA. DTUM
OOBSICHSIETCS] 3HAYCHNE TEOMETPUU B (DOPMHUPOBAHUH MBIIUICHUS IKOJIHHUKOB U OII-
penensieTcsl MECTO HACTOSIIEr0o Kypca B OCHOBHOW 00pa3oBaTeIbHOW Mporpamme
MOJITOTOBKU YUUTENSI MATEMaTUKH.

Kypc ocHOBaHMs reoMeTpHH B TIEIarorHYecKOM YHHUBEPCHUTETE JAOJDKEH obec-
MEYUTh pa3BUTHE y OYIYIIETo MpermoaaBaTels JOCTaTOYHO IIMPOKOrO B3IUIAAA Ha
TE€OMETPUI0O U BOOPY)XHTH €T0 KOHKPETHBIMH 3HAHUSAMH, MAIOIINMH €My BO3MOXK-
HOCTh TPENOJaBaTh T€OMETPHIO B CpeIHEH IIKOJe W KBAIM(UIIMPOBAHHO BECTHU
AIIEKTUBHBIE KypCHI O TeomeTpud. [Ipu cocTaBieHnH HACTOAIIEH MPOTrpaMMBbl YUH-
THIBAJIOCh, YTO JTOCTHIXKEHHUIO DTOH IEJH, MOMHMO Kypca T€OMETPHUH, IOJDKHBI CITy-
KUTh TUCIUTUTMHBI IO BBIOOPY, a TaKkKe KypC HCTOPUN MAaTEMAaTHKH.

B cTpykType m3ydaemoro Kypca BbIIEICHBI JBa MOIYJsi: MOAYiIbl — 000CHO-
BaHUE CBKJIMIOBOIM r€OMETPHH, MOAYIb 2 — reomeTpust JlobaueBckoro.

[lpu w3yueHum Mmooyneii Kypca 0cobOe BHUMAaHUE YACNACTCS IWKBHUIALNN
npoOesioB B 3HAHUIX CTYACHTOB IO IIKOJBHOMY KypCy T€OMETpPHUH, B TMEPBYIO OUe-
penb B aKCHOMAaTHYECKOM OOOCHOBAaHUH IIKOJIBHOTO Kypca reometpun. OmHa U3 3a-
7ad MOJyJIel — CUCTEeMaTH3UPOBATh M YIIyOUTh TIPEICTABICHHUS CTYICHTOB O JIOTH-
YECKOM IMOCTPOCHHH Kypca, 00 OCHOBHBIX T'€OMETPHUYECKHX (haKTax, M3ydaeMbIX B
IIKOJIE, TIOTIOJTHUTh 3HAHUS OYIyIIUX Y4YUTeleld MaTeMaTHKH HOBBIMH (aKkTaMu U
METOJIaMH, KOTOPBIE B IITKOJIC HE PACCMaTPHBAIOTCS.

Mooyas | ocBsIEH 0OOCHOBAHUIO €BKJIMIOBOI TE€OMETPUU HAa OCHOBE CHUCTE-
MbI akcuoMm JI.I'uns6epra.

3agaun MOyJIs:

1) chopmMupoBaTh y CTYICHTOB MOJHOE MPEACTABICHUE 00 aKCHOMATUYECKOM
MOCTPOEHUH JIF000# TeOpHH, B YaCTHOCTH T€OMETPHH;

2) TIO3HAKOMHUThH CTYACHTOB C TPEOOBaHHUSIMHU, KOTOPBHIC MPEIBSIBISIIOTCS CHC-
TeMaM aKCMOM MaTeMaTHYEeCKHX TEOPHI BOOOIIE M TEOMETPUIECKHIX B YACTHOCTH;

3) Ha mpumepe cucteMbl akcroM J[.['mnpbepra mpoaeMOHCTpUPOBaTh IPOBEP-
Ky TpeOOBaHU K CHCTEME aKCHUOM.

Mooyas 2 TOCBAIICH U3YYCHUIO HECBKJIMOBOW I'€OMETPUH, K KOTOPOH OTHO-
cutcs reomeTpus JlobaueBCKoro, 10Ka3aTeIbCTBY €€ HEMPOTUBOPEUNBOCTH, TPUOPH-
TETHOE BHHMaHHUE yJEsIeTCs TeM ero TeMaM W pas3zesiaM, KOTOpble UMEIOT Hero-
CPEICTBEHHOE OTHOIIICHHE K IIKOJFHOMY KypCY T€OMETPHUH.

3ajaund MOIYJIA:

1) chopMUpOBaTh Y CTYIEHTOB MOJTHOE MPEICTABICHUE O CUCTEME aKCHOM, KO-
TOpBIE JIeXKAT B OCHOBE TMOCTPOCHUS TIaHuMeTpuH JIo6aueBCcKOro, HeMmoCpEACTBEHHO
00 akcuome JlobaueBckoro, 06 akcuomax abCONIOTHON F€OMETPUH;

2) TIO3HAKOMHTH CTYJAEHTOB C MPOCTEHIINMHU CIICJCTBUSIMHU CHCTEMbI aKCHOM
mianumeTpun JlobaueBckoro;
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3) moctpouts monens Kanu-Kneitna miockoctu JlobaueBCKoro, HCoiab3ys 3Ty
MOJIENIb PEUINTh HECKOIBKO 33a]a4 JIEMEHTapHON T€OMETPUU;

4) MO3HAKOMHTH CTYJIEHTOB C BEKTOPHBIM METOJIOM TMIOCTPOSHHS T€OMETPHUH.

Bo Bcex Monynsax Kypca aKTHBHO HCTOJIB3YIOTCS TaKW€ CHCTEMbI JHHAMUYE-
ckoit reometpuu (CII') xak «2KuBas reomeTpusi» u «Kupas mareMaTuka» (pycckosi-
3bIYHBIE BEpCUU aMepukaHcKoil mporpammHuoil cpenbl «The Geometer’s Sketchpad).
[Mpuuem CAI' mpuMEHSIOTCS HE TOJBKO I OOYYECHHSI OCHOBAHHSIM T€OMETPUU U
dbopMupoBaHus y OyAyIIeTo yUUTEsl MaTeMaTHKa OOIIEKYIbTYPHBIX B Mpodeccro-
HAJIBHBIX KOMIIETCHIINH, HO ¥ HUCIOJB3YIOTCS KaK CPEACTBO, MO3BOJISIONIEE CTYACHTY
B Oynymem ¢GOpMUpPOBaTh Yy  IIKOJHHHUKOB  MEHTAIUTET  MaTeMaThKa-
HKCIIEPUMEHTATOPa U MaTeMaTHKa-UCCIIEeI0BATEIS.

[IpuBegem kpatkoe conepkaHue JUCHUIIMHBI «OCHOBAaHHS T€OMETPHUS» IO
KaXI0My MOAYJIIO.
Moayasb 1. O60ocHOBaHME €BKJIHI0BOM reOMeTpHH

O normyeckoMm MocTpoeHuu reomerpuu. TpeOoBaHUs K cUCTEME aKCHOM: He-
MPOTUBOPEUYUBOCTh, HE3aBUCUMOCTD, TIOJTHOTA.

[lompiTKa akcHMOMATUYECKOTO MocTpoeHuss reometpun B Hauanmax EBknupa.
AKCHOMBI ¥ TIOCTYNATHI, IpocTeime cienctaud. [Ipodiema naroro nocrysara.

Pa3zButue akcuomarumueckoro meroga. Cucrema akcuom I'miapOepra eBKIUAO-
BOI reoMeTpun. AKCMOMBI COEIMHEHUS U TIOPAJIKa, CIICICTBUS.

AKCHOMBI KOHTPY?HTHOCTH M HENPEPHIBHOCTH. AOCONIOTHAsI T€OMETPHs, TEO-
pPEMBI O CyMME YIJIOB TPEYTOJIbHUKA. AKCHOMA NapajlieIbHOCTH.

MoayJas 2. I'eomerpust JIo6aueBckoro.

I'eometpust JloGaueBckoro. Axkcuoma JloGaueBCKOTO, MEpPBbIE CIEACTBUS.
CBoiicTBa NMapajieNbHBIX U CBEPXIAPAIIIEIbHBIX MPSMBIX.

TpeyroabHUKH M YETHIPEXYTOJbHUKU Ha MIIOCKOCTH JloOaueBckoro. DKBUAM-
CTaHTa U OPUIUKIL

HenpotuBopeunBocth cuctembl akcuoM JlobaueBckoro. Mogens Koanu-
Kneiina mockoctu Jlo6aueBckoro. M3mMepenue oTpe3koB U yriioB Ha moaenu Kemnu-
Kneiina. Yron napaninenbHOCTH.

Cucrema akcuom Beiins adduHHOrO M €BKIMA0BA MPOCTPAHCTBA, MPOCTEHIIIHE
CJIEICTBUSI.
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2.3. METO[[I/I‘IGCKI/IG U NPEAMETHBIC PEKOMECHIAAIINUH 110 OCBOCHHUIO NUCITUIIJIMHBI.

ChopmynupyeM OCHOBHBIE PEKOMEHAAIMU 1O OCBOCHHUIO HEKOTOPBIX TEM
JTUCHUIUIMHBI (TTOCJI€ Ha3BaHUSI TEMbI B CKOOKAaX YKa3aHbl CTPAHMIBI y4eOHOTO
nocobus [1] C.A. AnuimeHnko «Jleknuum mo reomeTpum», 4actb 3), rie 3Ta Tema
M3JI0kKEHA MOAPOOHO:

Tema 1: AkcOMaTUYECKUA METOJI MOCTPOCHHUSI TeOpuu. Mojeslb CUCTEMbI aK-
cuoM. HenporuBopeuuBocts. Kpurtepuii HenpoTuBopeuruBocTH (cTp. 4-5).

Onpl. T'oBopst, uto Teopusi T MOCTpOEHA HA OCHOBE AKCUOMAMUYECKO20 Me-
mooa, ecnu: 1) [lepeunciensl (6e3 onpeneneHus) ocHosuvie nousamus Teopuu T (Ha-
pUMeEp, TOYKA, MpsiMasi, TUIOCKOCTh, MPUHAJJICKHOCTh U T.J. B ciiydae, korna T —
€BKJIMJIOBO MPOCTPaHCTBO). 2) ChopMyaupoBaHbl akcuomsl A, Ay, ..., A,, 0003Ha-
YUM UX ), B KOTOPBIX COOOLIEHBI HEKOTOPHIE CBOMCTBA OCHOBHBIX MOHSATUNA HEOOXO-
aumble 1 moctpoeHus: Teopuu T. 3) Bce nonamus teopun T, He sBISIOMIMECS OC-
HOBHBIMH, ONPEJIECJICHHBI Yepe3 OCHOBHBIC WJIM MOHITHUS paHee OIpeiesieHHble (Ha-
npuMep, TPEYTOJIbHUK, OKPYKHOCTh, KyO U T.1.). 4) Bce npeonooswcenus (yrBepxie-
HUS1, TEOPEMBI), HE SABIIAIONINECS aKCUOMaMH, JOKa3aHbl HA OCHOBE aKCHOM M paHee
J0Ka3aHHBIX NpeIoxkeHul (Hanpumep, Teopema [ludaropa u 1.1.).

Onp?2. T'oBopsT, uTO Ha 6a3e HEKOTOPOU Teopuu T mocTpoeHa modenv M cuc-
memwvl akcuom Y, ={A;, A, ..., An} Teopuun T, ecnu B Teopuu T, ymanock npuaath
KOHKPETHBIM CMBIC]T OCHOBHBIM MOHSTUAM TeOpuHu T Tak, 4TO BCE aKCHOMBI ), OKaza-
JIUCH BBITIOJTHEHHBIMU.

Ilpumep. CBsi3Ka NMpsIMBIX U IUIOCKOCTEH €BKJIMJIOBA MPOCTPAHCTBA SIBISETCS
MO/IEJIbIO MPOEKTUBHOM MIIOCKOCTH: TOYKA MOJIENH — IIpsiMasi CBA3KHU, MpsiMasi MOJAEIIU
— IUIOCKOCTb CBSI3KH.

Onp3. CucremMa akCMOM Y, COCTOSINAS U3 aKCUOM Ay, Ay, ..., Ay, Henpomueo-
peuusa, €Ciy U3 dTOM CUCTEMbI aKCMOM HEJIb3sl BHIBECTH JIBa MPOTUBOPEYAIINX APYT
TIPYTy YTBEPKIICHHUS.

Kpumepuii nenpomusopeuusocmu. Cuctema akCuoM ) HEMPOTUBOPEUHBA, €C-
JM CYIIECTBYET MOJIENb 3TOM CHCTEMBbI, TOCTPOEHHAsi Ha 0a3e HEKOTOPOW HENpOTH-
BOpeuuBou teopuu Ty.

lokazamenvcmeo. Eciiu npeanonoxuTh NpOoTUBHOE, TO B Teopuu Ty, Ha Oaze
KOTOpPOHM mocTpoeHa Mojielib M, MOKHO BBIBECTH JIBa MPOTUBOpEYAIIUX JAPYT APYTY
YTBEPKIACHUS.

Tema 2: He3aBUCUMOCTBE cUcTEMBI akcuoM. Kputepuii HE3aBUCUMOCTH, JIOKa-
3aTeJIbCTBO (CTP. 4).

Onpl. CuctemMa akCUOM HAa3bIBACTCSl HE3aBUCUMOU, €CIIM HU OJHY W3 aKCUOM
ATON CUCTEMBI HEJIb351 BRIBECTH M3 OCTAJIbHBIX aKCUOM KaK TEOpEMY.

IIpumep: Axcuombl MHIMAEHTHOCTH P;, P, m pazmepHoctu P; mpoekTuBHOMI
IJIOCKOCTH.

Kpumepuii nezasucumocmu. Cuctema akCMOM HE3aBHUCHMA, €CJIM IS JII0O0OH
€€ aKCMOMBI HOBasl CUCTEMA, MOJIYYCHHAsI 3aMEHOW B JAHHOM CUCTEME 3TOM AKCUOMBI
Ha e€ JJOTMYECKOe OTPHUIIaHKEe, OYeT HEMMPOTUBOPEUUBOM.
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Jloxkazamenvbcmeo. PaccMOTpUM MPOM3BONBHYIO akcuomy A.. HoByro cucremy
aKCHOM TIOJY4EHHYIO M3 CHCTEMBI Y 3aMEHOH aKCHOMBI A. Ha €& JIOTHYecKoe OTpH-
naHue 4, 00o3Ha4mM depes Y, = {Ay, Ay, .., Ail, 4, Ai,.., Ay}, Tpeamonoxum
NPOTHBHOE, T.€. yCTh A. BHIBOAMMA M3 OCTAJIbHBIX aKCHOM Y Kak Teopema. B aTom
clydae U3 aKCHOM Y., MOYKHO BBIBECTH KaK aKCHOMY A. (BeIb aKCHOMBI {A|, A,, ...,
Ail, Ait1,.. Ay}, U3 KOTOPHIX 110 HAlIEMy TPEANOI0KEHUIO MOKHO BBIBECTH A., CO-
fepiKaTca B Y, ), Tak U eé oTpullanue (aKCHoMa A, IPOCTO HAXOAHUTCS B CIIMCKE aK-
cuoM Y.). DTO IPOTHBOPEUHUT HEPOTUBOPEUUBOCTH Y. .

Tema 3: IlomHoTa cucrembl akcuoM. KpuTepuil MOJHOTHI, J10Ka3aTEIbCTBO
kpurepus (cTp. 5).

Onpl. ]IBe MOJenu Ha3bIBAIOTCS UBOMOPEHbIMU, €CTTU MEXKAY €€ OJHOUMEH-
HBIMM OOBEKTaMH YCTAHOBJIEHBbI B3aMMHOOJHO3HAYHBIE COOTBETCTBUS, COXPAHSIIO-
II1€ COOTBETCTBYIOLIUE OTHOIICHUSI.

Onp?2. Cuctema akCUOM Y, Ha3bIBACTCS NOJIHOU, €CIIA K HEW HeIb3sl JOOABUTH
HU OJIHOM aKCHOMBI, KOTOpAsi:

B 00bEJIMHEHUH C ), JaET HEMPOTUBOPEUUBYIO CUCTEMY aKCHOM;

HE3aBUCUMa OT aKCHOM ), T.€. €€ HeJb3sl BBIBECTU KaK TEOPEMY M3 aKCHOM
CUCTEMBI ) ..

Kpumepuii nonnomer. CucteMa akcuoM Y, TIOJIHAs, €ClIM Bce €€ MOJAENU H30-
MOP(HBI.

Jlokazamenvcmeo. [lpeAnonoxum, 4To BCce MOJEIN CUCTEMbl aKCUOM ), M30-
MOp(QHBI, HO ), He sBNsieTca noiaHoM. Torga cymecTByeT akcuoma A, JIsi KOTOPOH
BhITIONTHSAOTCS 1) 1 2). U3 1) cnexyer, uTo s ), B OObEIMHEHUHU C A CYIIECTBYET
Mozenb M, . M3 2) u u3 kputepus HE3aBUCUMOCTH aKCHOMBI A OT )| CII€JIyeT, YTO JIJIs
CUCTEMBI aKCHOM, MPECTaBISAIONIEH cCOO0M 00beAMHEHHUE ), U IOTUYECKOI0 OTpULIA-
HUsL A, cyniecTByeT Mojelib M,. O4eBUHO, YTO 3TH JBE MOJEIH SBISIOTCS MOJIEIS-
MU CHUCTEMBbI aKCMOM ), TaK KaK ) SBJISIETCS 4acThio 00EUX O00BEAMHEHHBIX CUCTEM
akcuoM. Ho 3T Mojenn oueBUAHO HE U30MOP(QHBI, TAK KaK B MOJEIH M, BBIMOJHS-

eTcs akcuoMa A, a B MoJienu M, - jormyeckoe orpuuanue A. [loxydeHHOE IpOTHUBO-
peudre 3aBepIIacT JOKa3aTeIbCTBO KPUTEPUS.

Tema 4: «Hauana» Esxinnpa. Akcuomatuueckuii Metox B «Hauvanax». Tepema
0 PaBEHCTBE YIJIOB IMPU OCHOBAHUHU PABHOOEAPEHHOTO TPEYroubHUKA (CTp. 5-12).

llepeuucaums Hexomopvie onpeoenetus, ¢ KOMOpblX HAYUHAEMCS KAHCOAs U3
13 xHue (TOYKa, TUHUSA, KOHIIbI JJUHUU, TIpsIMasi, TOBEPXHOCTh, KOHIIbI TTOBEPXHOCTH,
MJIOCKAas TIOBEPXHOCTh, IUIOCKUM YroJi, MPSMOJIMHEHHBIN yroJi, NPsSMOi Yroi U T.1.).
Ilepeuucaums nocmynamol u Hekomopwvie axcuomsl (MMOCTYJIATHI: €AUHCTBEHHAS TIPSI-
Masi 4epe3 JBE TOYKH, OTPAHMYEHHYIO MPSIMYI0 MOXXHO MPOJOJIKUTH HEMPEPHIBHO,
MO>KHO MOCTPOUTH OKPY>KHOCTh BCAKHUM PaJINyCOM, BCE MPSAMBIE YIJIbl PABHBI; €CIU
npsiMasi, majaroias Ha JABe MpsiMble, 00pa3yeT BHYTPEHHUE U 110 OJHY CTOPOHY YTJIbI,
MEHBIINE ABYX MPSIMBIX, TO MPOJOIAKEHHBIE 3TU ABE MPSIMbIE HEOTPAHUUYEHHO BCTpPE-
TATCSI C TOW CTOPOHBI, TJI€ YTIIbl MEHBIIIE JBYX MPSIMBIX).
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Jlokazamb meopemy O paBEHCTBE YIJIOB MpPU OCHOBAaHUU PABHOOEIPEHHOIO
TPEYTOJIbHHUKA.

Tema 5: AkcuoMsbl coeanHeHus (mpuHaaiesxkHoctw) JI. 'nap6epra. Teopema o
TOM, YTO KakJas IUIOCKOCThb COJEPKUT, O KpPaWHEW Mepe, TPU HEKOJIIMHEAPHBIC
ToukH (cTp. 13-15).

Cohopmynuposamo 8 axcuom coedunenus cucrtembl akcuom [l. I'mnsbepTta (1.
Jliist moOBIX IBYX TOYEK CYIIECTBYET MpsiMas, coaepkalias Kaxayro u3 Hux; 2. Jus
JMOOBIX JIBYX TOYEK CYIIECTBYET He Oosiee OJHOM mpsiMO#, comepskamieit ux; 3. Ha
0001 MPsIMOI CYIIECTBYIOT, IO KpaiiHel Mepe, 1Be Touku. CyliecTBYIOT, [0 Kpaii-
Hel Mepe, TpU HEeKOJUTMHeapHble TOukH; 4. J{7s mro0bIX TpEX HEKOJUIMHEAPHBIX TOYEK
CYLIECTBYET IUIOCKOCTb, cojieprkamas ux. Jis mo0oil MIOCKOCTH CyIIeCTBYET MpH-
HaJuIexkamas e Touka; 5. J{is 106X TpEX HEKOJITMHEAPHBIX TOUYEK CYIIECTBYET HE
OoJiee OJHOW TJIIOCKOCTH, cojiepxaiied ux; 6. Ecnmu gBe TOUkM mpsMOMl Jexar B
IUIOCKOCTH, TO U BCE TOYKHU MPSAMOM JIEKAT B ATOU IIIOCKOCTH; 7. ECiu ABE MIIOCKO-
CTH MUMEIOT OOIIYI0 TOYKY, TO OHU MMEIOT MO KpaiHel Mepe emé oJHy OOIIYyI0 TOY-
Ky; 8. CymecTBYyIOT 10 KpallHEW Mepe YeThIPE TOYKH, HE JIeKaIre B OJHOM MIOCKO-
cti). O6G0CHOBATh HEMPOTUBOPEUNBOCTD IPYIITBI AKCUOM COETUHEHUS.

loxazames meopemy 0 TOM, 4TO Ka)KJOM MIIOCKOCTH MPUHAIIIEKHUT M0 KpanHen
Mepe TPU HEKOJUTMHEAPHBIE TOUKH.

Tema 6:Axcuombl nopsaka /JI. I'mab6epra. Teopema o Tom, 4TO NpsiMas He
MOJKeT MepeceKaTb TPH CTOPOHBI TPEYTrOJIbHMKA BO BHYTPEHHUX TOYKAX CTOPOH
(ctp. 15-18).

Chopmynuposame 4 axcuomwvl nopsioka (1. Ecnu touka B nexut mexnay Tod-
kamu A u C, TO 3TH TOYKHU — TPH Pa3IUyHbIE TOYKH NPAMOU, NpuuéM B nexuT mex-
ay Cu A; 2. Jlng moObix 1ByX Touek A u B Ha npsimoit AB cymiecTByeT no kpaiinei
Mepe oaHa Touka C takas, yto Touka B nexur mexny A u C; 3. Cpean nro0bIx TpEX
TOYEK MPAMOM CYIIECTBYET HE O0Jiee OJHOM TOUKH, JIeKaIed MEXAy ABYMS JPYTH-
mu; 4. Eciin npsiMas JIEKHUT B IUIOCKOCTH TPEYrOJIbHUKA, HE MPOXOIUT 4YEpe3 €ro
BEPLIMHBI U MIEPECEKAET OJIHY U3 €r0 CTOPOH, TO OHA MEPECEKAET EUI€ OJJHY €r0 CTO-
poHy).

Jloxazames meopemy 0 TOM, 4TO NpsAMas HE MOXKET MEPECEKATh TPU CTOPOHBI
TPEYTOJIbHUKA BO BHYTPEHHHUX TOYKaX CTOPOH.

Tema 7: AKCHOMBI KOHIPYIHTHOCTH W HemnpepbiBHOCTH [[. I'mabOepra.
Jloka3aTeIbCTBO NMEPBOro NMPU3HAKA PAaBEHCTBA TPeyroibHUKOB. Teopembl Jle-
skanapa (popmyaunpoBku). (ctp. 20-27).

Cohopmynuposamo 5 axcuom xounepysumuocmu (1. Ha mr000oM s1yde oT ero Ha-
yaja MOYKHO OTJIOKUTh OTPE30K, paBHBIM JaHHOMY; 2. Ecim 1Ba OTpe3Ka paBHBI
TPEThEMY, TO NEpBbIN paBeH BTopoMy; 3. [Iycte AB u BC — nBa oTpe3ka oxHoM npsi-
MOi1, He umerolue oo1mux BHyTpeHHux Touek, DE u EF n1Ba oTpes3ka ogHO npsaMoi,
TaK)Ke He UMerolue ooumx BHyTpeHHuX Touek. Eciou npu stom AB=DE u BC=EF,
To AC=DF; 4. B 3a1aHHyI0 MOJYIUIOCKOCTh OTHOCHUTENBHO NPSIMOM, COAEpKALLIEH
3aIaHHBIN JTy4, MOYXKHO OTJIOKUTh U MPUTOM E€IMHCTBEHHBIN yroJ paBHBIN TaHHOMY;
5. Ecu 1Be CTOPOHBI M yroJl MEXAYy HUMHU OJHOI'O TPEYrOJIbHUKA COOTBETCTBEHHO
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PaBHBI ABYM CTOPOHAM M YTy MEXIY HUMU JIPYroro TpeyrojibHUKa, TO U BTOpas Ia-
pa COOTBETCBEHHBIX YTJIOB TPEYTOJbHUKA PABHBI MEXKy COOOM).

Jloxazame meopemy (epBbIN NIPU3HAK PABEHCTBA TPEYTOJIBLHUKOB, CTP. 20).

Cdopmynuposams 2 axcuomsi Henpepwvignocmu (1. s 100X ABYX OTPE3KOB
MO’KHO CTOJIBKO pa3 OTJIOKUTh OJWH U3 HHUX, YTO MOJYUYUTCS OTPE30K, MPEBBIIIAIO-
it BTopoi; 2. Ecnu umeercss 6eckoHeUHast MOCJIeI0BATEIbHOCTh BIOYKEHHBIX JIPYT
B JIpyra CTATMBAIOUIMXCA OTPE3KOB, TO CYILIECTBYET TOYKA, JieKallas BHYTPHU BCEX
OTPE3KOB MOCIEA0BATEIBHOCTH).

Cdopmynuposame meopemsi Jlexcanopa (IlepBasi: cymMa BHYTpEHHUX YIJIOB
JT000r0 TPEYroJbHUKA HE TMPEeBBINIACT ABYX HpsAMBbIX yrioB. Bropas: Ecou cymma
BHYTPEHHHUX YTJIOB OAHOTO TPEYroOJIbHUKA PaBHA JIByM MPSIMbIM, TO CyMMa BHYTPEH-
HUX YTJIOB JIIO0OTO JPYroro TPEyrojibHUKA PaBHA JIBYM MPSIMBIM).

Tema 8: Akcuoma napamnenbHocT cucteMbl akcroM JI. 'nns6epra. Teopema
00 SKBUBAJICHTHOCTH aKCHOMBI NapaJIeIbHOCTH U IATOr0 noctynata. (ctp. 29-30).

Chopmynuposame axcuomy napannenvrocmu ([JJanbl npsmas 1 He MpUHAJIE-
JKalasi el Toyka. B miockocTy, onpeaensieMon 3T0M TOYKOW U IPSIMOU, CYLIECTBYET
He OoJiee OJTHOM MpSAMOM, MPOXOJAIIEH Yepe3 3Ty TOUYKY M MapaieIbHON JaHHON
psIMOi).

Jloxazams nemmy O TOM, YTO €CIW JBE INapajulelIbHbIE NPSMbBIE MEPECECUCHBI
TPETHEU MPSAMOM, TO COOTBETCTBYIOIIUE YTJIbl PABHBI.

Onp.: J1Ba yrBepxkneHuss A u B Ha3bpIBalOTCA 9K8UBANIEHMHbIMU OTHOCUTEIBHO
HEKOTOPOI CUCTEMBI AKCHOM, €CJIM U3 3TOM CUCTEMBI AKCHOM U A MO>KHO BbIBECTH B
1, Ha000POT, U3 ITOW CUCTEMBI aKCHUOM U B MOXHO BbIBeCTH A.

Jloxazames meopemy O TOM, aKCHOMa MAPAJJIEIBHOCTH U IISITHIM MOCTYJAT JK-
BUBAJICHTHbI OTHOCUTEJIBHO aKCHOM abcomoTHoi reomerpuu. [loa abcorrommoii
2ceomempuel TTIOHUMAETCS TEOPHUsl, KOTOpasi CTPOUTCA HAa OCHOBE MEPBBIX UYETBIPEX
rpynn akcuom ['minpOepra, T.e. BCeX aKCMOM 3a UCKIIIOUYEHUEM aKCHOMBI Mapajuiesb-
HOCTH.

Tema 9: Cucrema akcuoM minockoctu JloGayeBckoro. [apannenbHOCTh Hpsi-
MBIX M YI0JI NapajuieabHOCTH. TeopeMa 0 TOM, YTO eciid mpsiMasl napajuiesibHa JIpy-
roi MpsIMOW B HEKOTOPOW TOYKE, TO OHA MapaJijiedbHa € B 3TOM K€ HAlpPaBJICHUU U
B JI1000M npyro# Touke. (ctp. 36-39).

Chopmynuposame axcuomy Jlobauesckozo (CylmecTBYIOT NpsiMasi U TOUKaA, ei
HE NPUHAJIEKAIAs], YTO YEPE3 ATy TOUKY NPOXOJHUT HE MEHEE IBYX MPSIMBIX, HE Iie-
pECEeKaINX JaHHYIO NPAMYIO U JIEXKAIIUX ¢ Hel B OHOU MJIOCKOCTH).

Onpedenumv napannenvuvle npamele (npsimas AB napannensna npsimoit CD B
touke A u B HanpasieHuu ot C k D, ecnu, Bo-niepBbix, AB u CD He umerT obnmx
TOUYEK (KpUTEpUil HENEpPECEUEHHUs1) U, BO-BTOPBIX, JIIOOOH Jyd ¢ Ha4ajIoM B TOUKE A U
nexamuii BHyTpH yria CAB nepecekaet npsimyto CD (kputepuii yrna)) u yeon na-
panneavrocmu (eciu npsimas AB napannensia CD B Touke A u B HanpaBieHuu ot C
Kk D, npuuém C — oproronansHas npoekuus A Ha CD, yron CAB Ha3biBaeTcs yriiom
napajienbHocTu npsimoil AB B Touke A). Jokazame meopemy 0 TOM, €clid TpsimMas
rapajuielibHa Ipyrou NpsMoi B HEKOTOPOIl TOUKE B HEKOTOPOM HaIlpaBJIEHUH, TO OHA
napajjiesibHa e B 3TOM K€ HalpaBJICHUH U B 000U Apyroil cBoer Touke (cTp. 38-

39).
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Tema 10: CymMMa BHYTPEHHHUX YIJIOB TPEYTOJbHUKA W YETHIPEXYTOJbHUKA Ha
miockoctu JloGaueBckoro. Teopema 0 paBeHCTBE TPEYrOJbHUKOB MO TPEM YIJIAM.
(ctp. 39-40).

Hcnonb3ys Teopemsl Jlexxkanapa (1 TeopeMy O TOM, UYTO €CJIU CyMMa BHYTPEH-
HUX YTJIOB JIFOOOr0 TpeyrojbHuka paBHa 180°, TO BBIMIOIHIETCS aKCMOMA Mapaiesb-
HOCTH), 00OCHOBATH CJICIYIOIINE JIBA YTBEPKIACHUS:

CyMMa BHYTPEHHHUX YTJIOB JII000Or0 TpeyrojbHUKa Ha Iuiockoctu JlobaueBcko-
IO MEHBIIIE BYX MPSMBIX YTJIOB, U

CyMMa BHYTPEHHHUX YIJIOB JIIOOOTO YETHIPEXYTOJIbHUKA C HETEepPeCeKaoMNMU-
Csl IPOTHBOIIOJIOXKHBIMU CTOPOHAMH MEHbIIIE YETHIPEX MPSMBIX yTIIOB.

Jlokazamv meopemy o mom, 4TO TPEYTrOJIBHUKU PAaBHBI MO TPEM yriam (4eT-
BEPTHIN MPU3HAK PABEHCTBA TPEYT'OJbHUKOB Ha TIOCKOCTH JIoGaueBCKOro).

Tema 11: [lapajuienpHble M cBEpXIapaLIeIbHbIE (pacXOAdIuecs) NpsIMble Ha
II0ckoCcTH JloGaueBckoro, cBoiicTBa. TeopeMa 0 CBEpXHApaLICABHOCTH JBYX IIpS-
MBIX, MMEIOIIUX paBHbIE BHYTPEHHUE HAKPECT JIEKAIME YIVIBI IPU HEPECECUECHUN UX
TpeThei npamoit. (40-50).

OnpeaenuTs napauiebHOCTh MPSIMBIX Ha MIIOCKOCTH JIoGaueBCKoro.

Jloxazame TEOpeMy O TOM, YTO €CIIM IpsiMasl a mapajuielibHa ¢ B HEKOTOPOM
HaIpaBJICHUH, TO U MpsIMasi ¢ TapajuielibHa a B TOM K€ HAalpaBJICHUH.

Jlamb onpedenenue cBEpXMapaliIeIbHbIX IPSIMBIX U 00KA3amb meopemy O TOM,
YTO €CJIM MPU MEPECEYEHUU ABYX TMPSMBIX TPETbe BHYTPEHHHE HAKPECT JIe)KaIue
(WM COOTBETCTBEHHBIE) YIJIbl PaBHBI, TO JBE JaHHBIC MPsSIMbIC CBEpXIapaie]bHbI
(ctp 42). [lamb onpedenenue SKBUIUCTAHTHI (JIMHUS PABHBIX PACCTOSHUM WM TpaeK-
TOPHSL TOUKH OTHOCHUTEJIBHO ITy4YKa CBEpXIapaijIeIbHbIX MPSMBIX) U OpHUIIMKIIA (Tpa-
EKTOpHUSl TOYKM OTHOCUTEIBHO IydYKa MapajyieibHbIX NpsaMbiX). ChopmyaupoBaTh
HEKOTOPBIE CBOKMCTBA ATUX JINHUU.

Tema 12: Mogens Konu-Kneitna nnockoctu Jlo6aueBckoro. IIpoBepka akcu-
OM coeJMHeHHUs (MPUHAJICKHOCTH) U akcuoMbl JIoGaueBckoro. PaccTosinue Mexay
TOYKaMHM, BEJIMYMHA YTJa, Yo mapajaeabHocTu (51-63).

Ilocmpoums monens Kanu-Knelina minockoctu Jlodbauesckoro. ITpoBeputs He-
KOTOpPBIE aKCHOMBI IUIOCKOCTH JIoOaueBCKOTo, HampuMep, akCUOMbI TTPUHAJICKHO-
cTu U akcuomy JloGaueBCcKOro. 3wams O TOM, YTO YIoJl MapajjIeIbHOCTH O YAOBJIE-
TBOPSIET CIIEYIONIEH 3aBUCUMOCTH

X
- o o
e ?= th, rac X — pacCToAHUC OT TOYKHU O IIPAMOU
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3. KOMIIOHEHTHI MOHUTOPHHIA Y4eOHBIX 10CTHKCHUMN

3.1. TexHosloruyecKasi KApTa peMTHHIA IUCHMILUIHHbI

HaunmenoBauue
MOTyJISt

«OcHoBaHuA reoMerpun»
MoayJs 1
Hanpasnenne noarotoBku U ypoBeHb oOpazoBanusi | KosmyectBo 3auer-

(OakanaBpuat, MarucTpaTypa, aCliupaHTypa) HBIX €/11-
HaumenoBanue nporpammbl/ npoduist HUL/KPEAUTOB

OO0OoCHOBaHHE EBKIIHU-
JIOBOW F€OMETPUH

Hanpasnenue noaroroeku: [lexarornyeckoe odpazoBanue 13.e.
YpoBeHs o0pazoBanus: bakanaspuar

CMeXHBIC TUCIUTIIUHBI 110 y4eOHOMY TIIaHy

[IpenmecTByronye: reoMeTpus

HOCJ’IG)IYIOHII/IGI AOMOJHUTCIILHBIC I'JIaBbl TCOMCTPUHN

BXOJIHOU KOHTPOJIb

Conepxanue

dopma paboThl KonunuectBo 6amioB 5 %

BxonaHoi pedTHHT-
KOHTPOJIb

TecTtupoBaHue BX01HOE 0 5

HUroro

0 5

PA3JIEJI Ne 1

Haumenosanue pas-
dena: OOIUE BOIpPO-
CBI aKCHOMAaTHKH,
«Hauvana» EBxinaa

dopma paboThl KonunuectBo 6amioB 25 %

min max

CamocrostenpHas padboTta 5 10

KoHnTposabHas paborta 10 15

HUroro

15 25

PA3JIEJI Ne 2

Haumenosanue pas-

Oena: AxcuoMaTHKa

['unb6epra eBKINI0-
Ba MPOCTPAHCTBA

dopma paboThl KonunuectBo 6amioB 25 %

min max

I/IH)II/IBI/I)IyaJ'IBHBIe BHEaAy-
AUTOPHBIC 3aaHUA

15 25

HUroro

15 25

UTOT'OBBIN PA3JIE]I

Conepxanue

dopma paboThl KonunuectBo 6amioB 45 %

min max

WToroBelii penuTUHT-
KOHTPOJIb

3auérHoe cobecenoBaHmue 30 45

HUroro

30 45

JIOTIOJTHUTEJIbHBIN PA3JIEJT

Pasnen/ Tema

dopma paboThl KonnuectBo 6amioB

min max

Paznen Nel/Tema Ne 3

PazpaboTka GSP-aitnos 0 10
«YTBEpKIEHUS SKBUBAJICHT-
HBI€ MSITOMY NOCTYJATY»




Uroro
OO611ee K0JIMYECTBO OAIIIIOB IO MOTYJTIO

(TI0 UTOTaM M3y4YEHUs BCEX Pa3JeNioB, Oe3 ydeTa JOIOHH-
TETBLHOTO pa3ferna)

CooTBeTCTBHE PEITHHIOBBIX 0AJIJIOB M AKAJIeMUY€CKON OLIEeHKM:

50 6am10B — JOMYCK K KOJJIOKBUYMY;

60—72 — yIOBJIETBOPUTEIIHHO

73—86 — xopomio; 87-100 — oTIUUHO

MoayJas 2
HaumenoBanue HamnpaBnenue moaroToBku u ypoBeHb 00pa30BaHUs KonnuecTBo 3auer-
MOTyJIst (6akamaBpuaT, MarucTpaTypa, acliupaHTypa) HBIX €]T1-

HaunmenoBanue nporpammsl/ mpoduis HUII/KPEUTOB

I'eomerpus Jlo6a- | Hanmparnenue noaroroeku: Ilegarorudeckoe oopasoBaHue 3,53.e.
YEeBCKOTO YpoBeHs o0OpazoBanus: bakanaspuar

CMexHble TUCIUILIMHBI 110 yueOHOMY IUIaHy
[IpenmecTByronue: Kypc reoOMeTpuu
ITocnenyromue: TONOJHUTENbHBIE [T1aBbl TEOMETPUN

PA3JIEJT Ne 1
Haumenosanue pas- ®opma paboThl KonnuectBo 6amioB 20 %
Oena: Ilmanumetpust min max
JloGaueBckoro
Tekymas padota CamocTosTenpHas paborta 10 20
Hroro 10 20

PA3JIEJI Ne 2
Haumenosanue pas- dopma paboThl KonunuectBo 6amios 20 %
dena: HempoTtuope- min max
YHBOCTH T€OMETPUHN
JloGaueBckoro
Tekymas padota KonTponbHas pabora
NHnuBuayansHOE ayau-
TOPHOE 33JJTaHHe

HUroro

WroroBsiii pazuen
dopma paboThl KonunuectBo 6amios 40 %
min max
WtoroBeiii pelTHHT- 3auér 30 40
KOHTPOJTb
Uroro 30 40

JIOTIOJIHUTEJIbHBIN PA3JIEJT
bazosbiii pa3nen/ dopma paboThl KonunuectBo 6amios
Tema min max
bazoBeiii pazmen Ne3 Tema | Pazpabotka GSP-daiina 0 10
No 1 «OnekTporHas moxaenb Ko-
mu-Kuneiitna» miock. Jlobaues
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Uroro
OO611ee K0JIMYECTBO OAIIIIOB IO MOTYJTIO

(TI0 UTOTaM M3y4YEHHUs BCEX Pa3lesioB, 0€3 ydeTa JOTOHH-
TETBLHOTO pa3ferna)

CooTBeTCTBHE PEITHHIOBBIX 0AJIJIOB M AKAJIeMUYECKON OLleHKN:
50 6anIoB — JOIMYCK K 3a4€TYy;

60—72 — yIOBJIETBOPUTEIIHHO

73—86 — xopomio; 87-100 — oTIUUHO
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MHWHUCTEPCTBO ITPOCBEIEHWA PO
denepanbpHOE rocyIapcTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIIET0 00pa30BaHuUs

KpacHosipckuii TocyaapCTBEHHBIN MTeIarOTHYCCKUN YHUBEPCUTET
uM. B.I1. Actadnena

NucTuTyT MaremMaTuku, GU3nKu, UHHOPMATUKU

Ka(bez[pa MAaTCMAaTUKHU U MCTOAHUKH O6y‘{eHI/IH MAaTCMAaTUKC

YTBEPXJEHO OAOBPEHO
Ha 3acellaHuu Kadeapbl Ha 3aC€JaHUH HAYYHO-METOIMYECKOTO COBETA
npoTokoia Ne 9 ot 03 mas 2023 CIIEUAIBHOCTH (HAIMpPaBJICHUS MTOATOTOBKH )
N.o. 3aB. kadenpoit npoTokoa Ne 8 ot
. 17 mas 2023 .
3[{3;/ 3 M.b. [Ilamkuna [Ipencenarens é;%g/ = E.A. AémnHa

®OH/J OHEHOYHBIX CPEACTB
Jliist mpoBeieHUS TEKYIIETO KOHTPOJISI M MPOMEXKYTOUHOM aTTECTAMU 00ydatonIuXcs
10 JUCLIUIUINHE
OCHOBAHUMA 'EOMETPUN

Hanpasnenne noarorosku: 44.03.05 IIEJAT'OT'MYECKOE OBPA3OBAHUE
(c nByMs TpopUIISIMU TTOJATOTOBKH)
HanpasnenHocts (nmpoduin) 06pa3oBaTenbHON TPOrpaMMbl
Marematuka u uHpoOpMaTUKa
kBas(pukanus (creneHp): bakanasp
®dopma 00ydeHus: ouHas

CocraButenb / L / Maiiep B.P., npodeccop.

Kpacnospck 2023
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IKCIIEPTHOE 3AK/IIOYEHUE HA ®OH/I OIEHOYHbBIX CPEJICTB

[IpencraBnenHbli  (QOHA  OIEHOYHBIX CPEICTB JJsi TEKylmled u
MPOMEKYTOUHOM aTTecTanuu cooTBeTcTBYyeT TpeboBanusim PI'OC BO wu
npodeccruonansHbiM ctangaptam Ilenaror (mpodeccuonanbHas qesTEABLHOCTD B
chepe OLIKOIBHOIO, HAdajJbHOIO OOILEro, OCHOBHOIO OOIIEro, CPEIHEro
oOmiero o6Opa3oBaHMs) (BOCHHTATENb, YUUTENb), YTBEPKIACHHBIM MPUKA30M
Muntpyaa Poccun ot 18.10.2013 N 5444.

[Ipennaraembie (GoOpMbI W CpeACTBA aTTECTAllMU AJCKBATHBI LEISIM U
3aJjayaM  peaJu3allid  OCHOBHOM  mpodeccuoHambHOW  00pa3oBaTeNIbHOM
mporpaMMbl 1O  HampaBieHUO noaArotoBku 44.03.05 Ilemarormueckoe
oOpa3oBaHue, HaIMpaBIeHHOCTh (mMpoduiin) 00pa3oBaTEILHON MPOTPAMMBbI
Martematuka u uHPOpMaTuKa, KBanudukanus (cTeneHb): OakanaBp, ¢dopma
0oOy4eHUsI: OUHA.

OneHouHbIe CPEJICTBA U KPUTEPUH OILICHUBAHUS MPEACTABICHBI B TIOJTHOM
o0beMe. POpMbl OIIECHOYHBIX CPEJCTB, BKIIOYEHHBIX B MPEJCTaBICHHBIN (OHI,
OTBEUYAIOT OCHOBHBIM mpuHIMNaM ¢opmupoBanuss ®OC, ycTaHOBICHHBIX B
[Tonoxenun o QopmupoBaHuu (OHIA OLEHOYHBIX CPEACTB ISl TEKYLIETrO
KOHTpPOJISl YCIIEBAEMOCTH, TMPOMEXYTOYHOW M UTOTrOBOM (TOCyAapCTBEHHOU
UTOTOBOI) arTecTalud OO0yYalolUXCcsl MO 00pa3oBaTeNIbHBIM IporpaMMaM
BbICIIET0  OOpa3oBaHuss — TporpamMmaM 0OakanaBpuaTa, MNporpaMMam
CHEeIUANINTETa, IPOrpaMMaM MarucTpaTyphl, IporpaMmaM MOoArOTOBKH HAYYHO-
NeJarortyeckux KajapoB B aclupaHType — B (eaepaJbHOM TOCYAapCTBEHHOM
OroMKeTHOM  00pa3oBaTENbHOM  YUPEXACHUM  BBICIIETO  0Opa3oBaHUS
«KpacHOsIpCKMil TOCYyIapCTBEHHBIN Ienaroruyeckuii yHusepcurer um. B.IL
ActadbeBay, yTBEpKIeHHOT0 npuka3oM pekropa Ne 297 (m) ot 28.04.2018.

Pa3paboTanHblii U TpeICTaBICHHBIN A1 SKCNEPTU3bl (HOHA OLUEHOUYHBIX
CPEICTB PEKOMEHAYETCS K MCIOJIb30BaHUI0 B TIpOLiecC€ MOATOTOBKU IO

YKa3aHHOW IIporpaMme.

Okcnepr-paboTonares,
nupektop MAQOY rumuaszus Nel4

«IKOHOMUKH, YIIPABIICHUS U TTPaBay ymax H.B.

27.04.2021
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1. Haznayenne ¢poHaa OLEHOYHBIX CPEICTB

1.1. Heabro co3nanusi (GoHAA OLEHOYHBIX CPEJCTB MUCHUIUIMHBI «OCHOBaHUS
reOMETpUsl»  SBISETCS  YCTAHOBJIEHHWE COOTBETCTBUS yUEOHBIX JAOCTHXKEHUMN
3aIUIaHMPOBAaHHBIM  pe3yjbTaTaM  oOyyeHuss U TpeOOBaHHUAM  OCHOBHOM
npodeccuoHanbHOil  00pa3oBaTeNbHOW  NpOrpaMMbl,  paboueld  MpPOrpaMmbl
JTUCIUTUIMHBI.

1.2. ®oHI OUEHOYHBIX CPEICTB MO AucHUIIUHE «OCHOBaHUS TEOMETPHUM
pelaeT CiaeAyoIe 3a4a49u:

— yIpaBJIeHHE MPOLIECCOM NPHUOOPETeHHs] 00yYaroUMuUCS HEOOXOIUMbIX 3Ha-
HUM, yMEHUH, HABBIKOB U (POPMUPOBAHUS KOMIIETEHIIUM, ONIPEIeIEHHbIX B 00pa3oBa-
TeJIBHBIX CTaHJApTaX Mo HarpasieHuto noarotoBku 44.03.05 Ilenarorunueckoe obpa-
30BaHue, npodmin Marematuka 1 UHPOpPMATHKa;

— YOpaBJIEHHE MPOLECCOM AOCTHKEHUSl peaju3alud 00pa3oBaTEIbHBIX MPO-
rpaMM, OINpeIeNICHHbIX B BUJIe HA0Opa KOMIIETEHIIMI BBIITYCKHUKOB;

— OLIEHKA JIOCTHKEHUI 00yYarouuxcs B MpoLecce u3yyeHus AUCUMInHbl «Oc-
HOBAHUSI TEOMETPUNY, C OMPEACIICHUEM IOJIOKUTENBHBIX / OTPULATENIbHBIX PE3YJib-
TaTOB U TUIAHUPOBAHUE MPEAYIPEXKIAIOMNX / KOPPEKTUPYIOLUIUX MEPOIPUATHIA;

— o0ecreyeHnue COOTBETCTBUSA PE3yNbTaTOB OOydYeHHs 3ajadyaMm Oynaymieil mpo-
(deccuoHaNbHON JIESTENIBHOCTH Yepe3 COBEPIICHCTBOBAHHE TPAJAMIIMOHHBIX U BHE-
JIpeHHe MHHOBAIIMOHHBIX METOJIOB 00yueHHs B 00pa30oBaTeNbHbIN MPOLIECC YHUBEP-
CUTETA;

— COBEPILIEHCTBOBAHNUE CAMOIOATOTOBKH U CAMOKOHTPOJISI 00 y4aroInXcs.

1.3. ®oHj OLEHOYHBIX CPEACTB pa3paboTaH HAa OCHOBAHMM HOPMATHUBHBIX H0-
KYMEHTOB:

- (pemepanbHOr0 TrOCYIapCTBEHHOTO 00pa30BATEIBHOTO CTaHAApTa BBICIIETO
oOpasoBaHus 1Mo HanpapiaeHuto noarotToBku 44.03.05 Iegaroruueckoe oOpazoBaHue,
kBasn(ukanus (crenenp) bakanasp.

-00pa3oBaTebHON MPOTrpaMMBbI BbICIIETO 00OpPAa30BaHUA 110 HAMPABJICHUIO MOAT0-
toBKU 44.03.05 [lenarornueckoe oOpazoBanue, kBanudukanus (crenensb) bakanasp.

- Tlonoxenus o dopmupoBaHuu (POHIA OLEHOYHBIX CPEACTB JUJISl TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH, MTPOMEKYTOUHOM M UTOTOBOM aTTeCTALlMH O0YyYarolUXCs
1o 00pa3oBaTeNbHBIM MPOrpaMMaM BBICIIEr0 00pa3oBaHus — MporpaMMamM OakajiaB-
puata, mporpaMmaM CreluuaInuTeTa, mporpaMMaM MarucTpaTyphl, MporpaMMam IMoJ-
TOTOBKHM HAy4YHO-TIEIarOTMYECKUX KaJpOB B acCHUpaHType B (eaepalibHOM rocyaap-
CTBEHHOM OIOJIPKETHOM 00pa30BaTEIbHOM YUPEXJACHUH BBICIIETO0 0Opa30BaHUS
«KpacHosipckuii TocynapCcTBEHHBIN nemarornueckuid ynuBepcuteT uM. B.IL Ac-
tadbeBay U ero Qpuinanax.

2. IlepeyeHb KOMIETEHUHMH C yKa3aHMeM 3TanoB ux (oOpMHpPOBaHHS B
npouecce N3y4eHus JUCUUIINHBI

2.1. TIlepeueHb KoMIEeTEHUUH, (OPMUPYEMBbIX B TMpoliecCe HU3yUYEHUs
IUCIUIUTMHBL «OCHOBaHUS T€OMETPUI:

YK-1. CiocoGeH ocyIecTBIsITh TOUCK, KPUTHYECKUM aHAJIN3 U CUHTE3 UH(OP-
MaIlli¥, IPUMEHSATh CUCTEMHBIN TTOAXO/I JJIsl PEIICHUS TTOCTaBJIEHHBIX 3a]1ay.
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VYK-2. CnocoOeH omnpenensats Kpyr 3a7a4 B paMKax MOCTaBICHHOMN 1€ U BBI-
OupaTh ONTHMAaJIbHBIE CIOCOOBI WX PEIICHHS, UCXOJS U3 JEHCTBYIOIIMX MPaBOBBIX
HOPM, UMEIOIINXCS PECYPCOB U OTPaHUYCHUH.

Jrtan JucumMn/anHebl, y9acTByoIue B OueHovyHoe
Komnerenuuu ¢popmupo (opMupoBaHNH KOMIIETEHIHH Tun cpenctBo/ KUM
BaHHUS KOHTPOJIA | HOMe | c(hopMa
p
YK-1. Criocoben opuentup | Moayns 1 "MupoBo3s3peHueckuil”, DxoHoMuka | Tekymuuii 3,4 | Konrpome
OCYIIECTBIISTH OBOUHBIN | 3HaHWW, EcTecTBeHHOHayuyHas KapTHHA MHpa, | KOHTPOIb Hast pad
HOUCK, KpuTHiecKui | kormutus | Couunonrus; OCHOBBI MaTeMaTH4YecKoi oOpa- | Texymmii 2.5 Camocrost
aHaJlu3 U CHHTE3 HBIA 0otk uHpoOpMaimy; Mcropus oOpa3oBaHUs M | KOHTPOJb Te“"ga"
. pab.
uHbOpMAIUH Melarortdeckoii Mpicinu; Teopust oOydeHHs W =
bopmarn, MIPaKCUOI a ’ P " e Texymuii 1 Kownrposs
MIPUMEHSTh BocnuTanus;  Moayns 10 [IpenmerHo- Hast pab
. ormyec- - . KOHTPOITh
CHCTEMHBIH MOJIX0]T _—~ TeopeTnyeckuil'; MaremaTnueckuii - aHaNuU3;
JUTSL PEIIeHUS Maremaruueckass Jjoruka; ['eomerpus; Ilpo- =
pediiexcu Texymmit 3 2
MIOCTaBJICHHBIX BHO IPaMMUPOBAHHE BHIUMCTHTENLHBIX aNTOPUTMOB; | - oM
3ajau. KoMIiboTepHbIE TEXHOJOTUM B TIPHHSATHU pe- P pabota
OLIEHOYHBI . [Tpomexy
N mennii; KommbrorepHoe MojenupoBanue; H-
i TOYHAs 2 3auér
(dopManionHble cucteMbl U cetd; OCHOBBI HC-
aTTecTalu
KYCCTBEHHOT'O HMHTe/UIeKkTa; CHCTEMBI HCKYCCT- .
BEHHOTO WHTEIUIEKTa B 0Opa3oBaHuu; MH]Op-
MaTuka; KoMmmbloTepHas rpauka U aHUMAIHs;
OcHoBaHus TeoMeTpur; JlomoaHUTENbHbBIE Ti1a-
Bbl  reoMerpuu; Moayas 5 "VYueOHo-
nccienoBaTensckuil'; Monyns 6 "Teoperuue-
CKHE OCHOBBI IPO(eCcCHOHATIBHON JesTeIbHO-
ctu"; IlpousBoAcTBEeHHasl MpaKTHKA: MNpPeATu-
IUIOMHAsl TPaKTHKa; Y4eOHas TNpakTuka; Bei-
MOJIHEHWE | 3alllUTa BBITYCKHON KBannguKa-
LIMOHHOW PadoTEHI
YK-2. Cnocoben opueHTHp | OCHOBBI  y4eOHO-HCCCIOBATEAbCKON | Tekymwmid | 3,4 KO“Tpogb
. Hasl pal
OMpEACIIITE KpyT OBOYHBIM | naGoThl (IMpoGMIbHOE HCCaea0BaHue); [ KOHTPOTE
3a7a4 B paMKax KOTHUTHUB MoIvib 10 "TpeIMeTHO Texymmii 2,5 Camocrost
MOCTaBIICHHOM T[N HEIH ny. - pea " | koHTpOMS TebHAS
6 TEOPETHUYECKUM ' MaremaTnueckui pad.
11 BBIOUPATE IIPaKCUOT g Texymmii 1 Konrpois
ONTUMaJbHbBIC cr))mqec aHaJInu3, MaremaTrueckas JIOTHUKa, KOHTij)HL Has pab
Crocobs! HX i Uucnossle cucremsl; KommbroTepHble
Ezﬁm;};ﬁ(’);;’;oﬂ” " pedrexcn | TEXHOTIOTUM B TIPMHATHH  PEIIECHUH; [ Texymuii 3 Wrms
BHO- OcHoBaHus F€OMETPHH; | KOHTPOIIb AloM
MPaBOBBIX HOPM, 1 pabota
MMCIOIIIXCA OHeHPfI"IHH JlOTIONMHATENBHBIE TJ1aBbl T€OMETPUH; Tpc;l\:[e*y 5
a .
pecypcos u Monyns 5 "V4ebHo- OfIHa 3augrioe
. o aTrecTaluu cobecenoB
OrpaHUYCHUM. HACCIeIOBaTEIbCKIMN'"; Monynb 6 o anue
KOTHUTUB "TCOPCTI/ILICCKI/IG OCHOBBEI TeKyH_H/Iﬁ 2’4’5 Camocros
HbIit npodeccuoHaibHON JESITENIbHOCTH"; | KOHTpOIb e
pao.
TpaKkcuon [IpousBoacTBEHHAS NPAKTHKA: [ Texymmii | 3,6,8 | Kowrpoms
ormyec- | MPEIUIUIOMHAsl IIPAKTUKa; YueOHAs | koHTpors Haz pao
KU NpaKkTuka; BeinonaHeHue U 3amura
pedrexen | gpimyckmHoi KBaMHUKALMOHHOM | Lekyumit | 1,2 H"é‘h':'a
BHO- KOHTPOITh A
pa60T bl paboTra
OLIEHOYHBI [Tpomexy
i TOYHAs 1 3auer
aTTecTalu
st

3. @oH/J OLIEHOYHBIX CPEACTB JJIsl IPOMEKYTOYHOM aTTeCTAlNH
OLICHOYHBIX

3.1.

dDoHabI

CpCACTB BKJIIOYAIOT:

(KOJIJIOKBUYMY), BOITPOCHI K 3a4€TY C OLIEHKOM.
3.2. OLleHOYHBIE CPEACTBA

BOIIPOCHI

K DJK3aMEHY
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3.2.1.

Kpurepun onieHHBaHUs 10 OIIEHOYHOMY CPEJICTBY 1 — BONPOCHI K 3a4€Ty (3a4ETHOMY

cobece10BaHuUI)
[IponBUHYTEIN ypOBEHB bazoBslit ypoBens chop- [ToporoBelii ypoBeHb
c(OPMHUPOBAHHOCTH KOM- | MHUPOBAHHOCTH KOMIIET€H- | C(HOPMHPOBAHHOCTH KOM-
dopmupyembie TIETEHITN I 105171 TIETEHITN I
KOMIICTCHITHU (87 - 100 6asoB) (73 - 86 GaoR) (60 - 72 6amioB)*
OTJINYHO/3aYTEHO XOpOIIO/3a4TEHO YIIOBJIETBOPHUTEIBHO
/3a4TE€HO

VK-1. . Cnocoben
OCYIIECTBIIATH MTOMCK,
KPUTHYECKHI aHaIN3 U
CHHTE3 MH(pOpMAIIHH,
MIPUMEHATH CUCTEMHBIN
MOAX O JUTS PEIICHUS
[IOCTAaBJIEHHBIX 337124

Crioco0eH Ha BBICOKOM
YPOBHE OCYIIECTBIIATH I10-
HCK, KPUTHYECKUI aHAITU3
U CUHTE3 UH(OPMALIUH,
MIPUMEHATH CUCTEMHBIN
MOAX O JUIS PEMIEHUSI 10~
CTaBJIEHHBIX 3a/1a4

Crioco0eH Ha cperHeM
YPOBHE OCYIIECTBIISATH I10-
WCK, KDUTHYECKUI aHAIIU3
U cuHTe3 MH(POpMALIUH,
MPUMEHSATH CUCTEMHBIH
TIOAX O JUIsl pEIIeHUsI 10~
CTaBJICHHBIX 337124

Crioco0eH Ha yIOBIICTBO-
PHUTEIBHOM YPOBHE OCY-
IIECTRIIAThH TTOUCK, KPUTH-
YEeCKHUI aHAJIU3 U CUHTE3
HH(pOPMALIUY, IPUMEHSTh
CHUCTEMHBIN TOAXOT IS
pEeIIeHHS TOCTaBICHHBIX
3a1a4

YK-2. Criocoben
OIIPEJIeNATh KPYT 3a/1a4 B
paMKax MoCTaBJICHHOM
LIEJTH U BBIOUPATh
ONTHUMaJIbHBIE CIIOCOOBI UX
peLIeHUs, UCXOAS U3
JEHCTBYIOIIUX TPaBOBBIX
HOPM, UMEIOIIUXCS
PECypCOB U OrpaHUYEHU N

Crioco0eH Ha  BBICOKOM
YPOBHE OIPEIEIATh KpPYyT
3aJa4 B paMKax IIOCTaB-
JICHHOW LeN U BHIOMpATh
ONTHUMAJIbHBIE CIIOCOOBI HX
PpelIeHuUs, UCXO U3 NeH-
CTBYIOIINX MPaBOBBIX
HOPM, MMEIOIINXCS Pecyp-
COB U OrpaHHYECHUN

CrocobeH Ha  cpegHeM
YPOBHE OIPEIEIATh KpPYyT
3aJa4 B paMKax IIOCTaB-
JICHHOW LeN U BHIOMpATh
OINTHUMAaJIbHBIE CIIOCOOBI UX
pelIeHus, UCXosl U3 JIeH-
CTBYIOIIIUX MIPaBOBBIX
HOPM, MMEIOIIUXCS Pecyp-
COB U OrpaHHYECHUN

Crioco0eH Ha YIOBJIETBO-
PUTEIBHOM YpPOBHE OIpe-
JIENIATh KPYT 3a7ad B paM-
Kax MOCTaBJICHHOW IICITU U

BBIOMpaTh  ONTUMAaJIbHBIC
CHOCOOBI X pElIeHus], Uc-
XoAs W3 JIeHCTBYIOIUX

MPaBOBBIX HOPM, HMEIO-
LIUXCS PECYpPCOB M Orpa-
HUYEHUH

*Menee 60 0aIoB — KOMIIETEHIUS HEe c(HOPMHUPOBAHA

4. @oHJ OLICHOYHBIX CPEACTB ISl TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH

4.1. DoHabI

(camoCTOSITeNNBHBIX) PaboT,

3alaHus.

OLCHOYHBIX

4.2. OueHOuYHbIE CPEICTBA
4.2.1. Ouenounoe cpeactBo «KoHTponapHas (camocTosITeNIbHAs ) paboTay,
1. Kpurepuu orieHuBaHUSI 1O OIEHOYHOMY CPEICTBY 3 — KOHTPOJIBHOM (CaMoOCTOs-

TeNbHOI) padoTe

CPEICTB
WHIUBUYaIbHbIE (2yJIUTOPHBIE,

BKIIFOYAIOT.

TCKCTbI

KOHTPOJIbHBIX
BHEAYJAUTOPHBIC)

Kpurepun oueHnBanus KonnuectBo
0ayutoB (BKJIa
B PEUTHHT)
BrlimoHeHbI Bce 3a/laHusl KOHTPOJILHON paboThl, 00y4aro- 5-8
HIUICS onupascs Ha TEOPETUYECKUE 3HAHUS U YMEHHUS pe-
1aTh UCCJIEI0BATEIbCKHUE 3a]Ja4H IO TEOMETPUH C UCTIONb-
3oBaHueM JKHBOM MaTeMaTHKHU.
OO60CHOBBIBaE€T OCHOBHBIEC TOJIOKEHHS KaXKJOTO dTana pe- 3-5
HIEHUS 3a]1a4 KOHTPOJIbHOU PabOThI
AprymMeHTupyeT pe3yibTaT, POBEpSIEeT BEPHOCTh HaleH- 2-4
HOT'O pellIeHHUs 3a/1a4 KOHTPOJIbHON paboThI
Pemenue KOHTpPOJIBHOW pabOTHI CONMPOBOXKAAET (MpU He- 2-3
00XOIMMOCTH) BEPHBIMU W HAIJISITHBIMU YEPTEKaAMU
MaxkcuMainbHbIf 6asut (B 3aBUCUMOCTH OT CTEIIEHU CIIOXK- 12-20
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| HOCTHU 3aJ]aHuil) | |

2. KpI/ITepI/II/I OOCHUBAHUA II0 OLHCHOYHOMY CPCIACTBY 4 — MHAWBUAYAJIbBHBIC (aVI[I/I-
TOPHBEIC, BHCaVI[I/ITODHBIC) 3a1aHuA.

Kpurepun oueHuBaHus KonnuectBo
0asioB (BKJIaa
B PEUTHHT)

BrinosiHeHbI Bce 3aJ1a4il MHAUBUYAJIBHOTO 33JJaHUs, B TOM 3-6
quclie, CBSI3aHHbIE C MOCTPOEHUEM JIMHAMHYECKHX YepTe-
kel B cpene XKupast maTemaTHKa

JluHaMu4ecKkue 4YepTekd CONPOBOXKACHBI TEKCTOBBIMU 34
KOMMEHTapUsIMU, OOOCHOBBIBAIOIIMMH OCHOBHBIE 3TaIlbl
penieHns 3a1a4u

ApPryMEHTUPYET OCHOBHBIE BBIKJIAJIKH, NPEIAracT HHBIC 2-3
BAPUAHTBI PELICHUS 3a7a4 WHIAWBHUAYAJIbHOW JIOMAIIHEH

paboThI

DopMyJIMpYyET 3aJaHUsl, AHAIOTUYHBIE 3aJJaHUSM HHIWBU- 1-2
IyaabHOU noMantHed paboThl

MaxkcumanbHbIi 6aJ1 (B 3aBUCUMOCTH OT CTENIEHU CIIOXK- 9-15

HOCTH 3aJIaHU)

5. OueHouHble cpeAcTBA (KOHTPOJbHO-U3MEPHUTEIbHbIE MATEPHUAJIbI)

MOIYJIb Ne 1 «O00cHOBaHME €BKJIHI0BOM reoMeTpum»
(KOHTPOJILHO U3MEPUTEINIbHBIE MATEPHUAIIbI)

CamocrosiTeqibHas padora

Tema: « AKCHOMAaTHKA IIKOJIbHBIX yqe6HHKOB 10 TCOMCTPHUN»
(mpuMepsl UHAUBHUIYAJIBHBIX 3aJJaHHI)

Hnousuoyanvroe 3adanue Nel

1. V3y4uTh 1 CONMOCTAaBUTH AKCHOMATHKY IITKOJBLHOTO Kypca reOMETPUHU 0 KaxK-

JIOMY U3 TPEeX YUYCOHUKOB:
1) JI.C. Atanacsan u ap. ['eometpus 7-9, 10-11 (nmocnegnue uzganus);
2) A JI. AnexcanapoB u ap. ['eomerpus 7-9, 10-11 (mocnennue u3ganus);
3) A. B. [loropenos. I'eometpus 7-11.

2. V3y4uTh W MPOBECTU COMOCTABUTENIbHBINA aHAINU3 JI0KA3aTeNIbCTB TeopeM (10
BBIOOPY) B KaXJOM M3 YKa3aHHBIX y4eOHUKOB (Hampumep: Teopema I[ludaropa,
MIPU3HAKU PABEHCTBA TPEYTOJLHUKOB U T.1I.).

3. Utoru cpaBHUTENHHOTO aHAIN3a KPATKO U3JI0KUTH B 3aKIIIOUEHUH (B Mpejie-
nax 1 c1p.).

Hnousuoyanvroe 3adanue Ne2
1. U3yuuth uznoxenue temul «Ilmomanp» 1Mo KakaoMy U3 TpexX yueOHUKOB:
1) JI.C. Aranacsan u np. ['eometpus 7-9, 10-11 (nmocnegnue uzgaHus);
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2) A JI. Anexcanapos u ap. ['eomerpus 7-9, 10-11 (mocnennue u3ganus);
3) A. B. [loropenos. ['eometpus 7-11.
2. CocTaBUTH IIJIaH U3YYEHHUS TEMBI.
3. MByunTh M 3aKOHCTICKTHPOBATH JI0KA3aTEIHCTBO TEOPEMBI O TUIOIIAIH IPSIMO-
yrojabHUKa (KBajapara).
HToru cpaBHUTEIHLHOTO aHAIM3a KPaTKO U3JI0KHUTh B 3aKIIIOUCHUH (B Tipeaenax 1 ctTp.).

Kountposbnas padora
B (hopme TecTOB

Tewma: OO1IHe BOMpOCkl aKCUOMATHKU

1. 3aoanue {{ 179 }} T3 Ne 179

['py1ia akcroMm, CoIepIKaIliX OCHOBHOE OTHOIICHHE IIPHHAIIEKHOCTH
M coenuHeHus
[] mapamienbHbIX
[] coorBeTcTBUA
[] menpepsIBHOCTH

2. 3aoanue {{ 180 }} T3 Ne 180

['pyrmma akcuom, copep Kainx OCHOBHOE OTHOIIEHUE «MEKIY»:
M nopsaxa
] cBasHOCTH
] coueranus
[] merpuku

3. 3aoanue {{ 181 }} T3 Ne 181

['pymnma akcuoMm, CoAepKaIuX OCHOBHOE MOHSTHE «PABEHCTBOY:
M KOHrpysHTHOCTH
[] npuHa e KHOCTH
[ m3mepumocTH
[ mpenmecTBoBaHMS

4. 3aoanue {{ 182 }} T3 Ne 182

AxcuoMa, SKBHBAJICHTHAs NITOMY TocTynaTy EBkinpa:
[] HempepsIBHOCTH
M mapamnensHocTH
[] KOHIpYIHTHOCTH
[] npuHa e KHOCTH

5. 3aoanue {{ 183 }} T3 Ne 183

HasBanwue uetbipexyronsauka ABCD, B kotopoM yriiel A u D npsamsie u AB=CD:
[1 EBkmuna
[] Beasrpamu
M Cakkepu
[] Ilyankape
13. 3aoanue {{ 191 }} T3 Ne 191
VY TBepKIeHHE, SIKBUBAICHTHOE aKCHOME MapaJIeIbHOCTH
[ BOKpyYT J1F060T0 TPEYrONBHUKA MOKHO OIKCATH OKPYKHOCTh
[] B m000# TPEYroNIbHUK MOKHO BITUCATh OKPYKHOCTD
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[] cymma BHYTPEHHHX YTJIOB YEeThIPEXyrobHUKa > 360°
[] uepes mo0yr0 TOUKY BHE MPSMOW TPOXOUT MpsiMasi, apajuieibHas it

14. 3a0anue {{ 194 }} T3 Ne 194

Jloka3aTebCTBOM HEMPOTUBOPEUMBOCTH CUCTEM aKCUOM SBJISIETCS CYIIIECTBOBAHUE B
He:

V| Momenu 3amaHHON CUCTEMBI AKCHOM

[] npoTuBOpeyamiux Apyr Apyry akCuom

[] 3KBHBaJCHTHBIX MPEIIOKCHHI

[ npemnoxeHHid, SKBUBAJCHTHBIX MATOMY MTOCTYJIATY

15. 3adanue {{ 195 }} T3 Ne 195

Fonuuecteo cepyinuz A5 papHoTo HakIoHa, DpoXoOdAmux depes Toury A mpaued Ad; ¥ npamoi
BBy

] nBe

M onna

] Tpu

[] dernipe

16. 3aoanue {{ 196 }} T3 Ne 196

MeTo, nexarinuii B OCHOBE MOCTPOCHHSI MATEMaTHYECKOM TCOPHUH:
M akcuomaTHyecKui
[] reomeTpuyeckuii
[] sMmmupuyeckwuii
[] amanuruueckuii

17. 3a0anue {{ 197 }} T3 Ne 197

YTBepKIACHHE, SKBUBAJICHTHOE aKCHOME MapalIeIbHOCTH:
[] depe3 Tpu TOUKH, HE JIe)KAIIUE HA OTHON MPSIMOM, MOYKHO ITPOBECTH TLIOC-
KOCTh
M npsiMasi, mepecekaromas OJHy U3 ABYX Iapalle/IbHBIX IPSAMBIX, IEPECEKAET
U BTOPYIO
[ He cymiecTByeT 00MIEro NepreHIuKyIsapa s ABYX MapalIeIbHbIX MPSIMBIX
[] ecnu yribl 0JHOrO KBajpaTa paBHbI yIjaM JAPYroro KBajapara, TO KBaJApPaThl
paBHBI

18. 3aoanue {{ 198 }} T3 Ne 198

VYTBepkIeHre, SKBUBAJICHTHOE aKCMOME MapaJiIeIbHOCTH:
M rteopema ITudaropa
[] cymma yrioB TpeyroiabHuka > 180°
[] cymma yrioB Tpeyroipauka < 180°
[] teopema [Tackass

19. 3aoanue {{ 199 }} T3 Ne 199

VYTBepkKIeHHE, SKBUBAJICHTHOE aKCUOME MTAPAJUICIIBHOCTH:
M memuana, mpoBeieHHAs K THITOTEHY3€, paBHA €€ TIOJIOBUHE
[] B m000# TPEYroNbHUK MOKHO BIUCATh OKPYKHOCTD
[] w3 m000# TOYKH MOKHO MIPOBECTH KACATEILHYIO K OKPYKHOCTH
[] BHeUIHWii yroji TpeyroJbHUKA OOJBIIC JTFOOOr0 BHYTPEHHETO

20. 3aoanue {{ 200 }} T3 Ne 200
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Kpurepuii, 1o KOTOpOMy CUCTEMA aKCUOM SIBJIIETCS HE3aBUCUMO:
M Hu 0JHY U3 aKCHOM HEJb3s BBIBECTH U3 OCTAJBHBIX AKCHOM CHCTEMBI
[] B Hell HE CyLIECTBYET MPOTHUBOPEUAIIUX IPYT APYTy aKCHOM
[] B Hell He CyHIECTBYET SKBUBAJICHTHBIX MPEIIONKCHUN
[] ee HeNb3s MOMOIHUTH JPYTUMHU SKBUBAJICHTHBIMH aKCHOMaMHU

21. 3aoanue {{ 201 }} T3 Ne 201

Kpurepuii, 1o KOTOpoMy CHUCTEMA aKCUOM SIBIIIETCS TIOJIHOM
[] B Hell HET UCKITIOYAIOIIUX IPYT APYyra MOJI0KESHUH
[] HM o;THA M3 aKCHOM HE SIBJISIETCS CJICJACTBUEM OCTAJIbHBIX
[] B Hell HET 3aBUCUMBIX MIPEIOKEHUH
M « Hell HeNb3s 106ABUTH HE3ABUCHMYIO OT HUX aKCHOMY

22 3aoanue {{ 208 }} T3 Ne 208

VYTBepkeHue, SKBUBAJICHTHOE MATOMY noctynary EBkinnpa:
[] mepBbIii mpU3HAK paBEHCTBA TPEYTOJIbHUKOB
M akcnoma mapamienbHOCTH
[] akcmoma mapamnensHocTH JloGaueBckoro
[] cymma yrioB Tpeyroibauka < 180°

NuauBuayaibHble BHEAYAMTOPHbIE 3aJaHUS
Tema: «YTBep:KaeHUs1, IKBUBAJIECHTHbIEC V MOCTYJIATY»

Bapuanmul 3a0anuti ons domawineti KOHMPOIbHOU pabomsvl O 8MOPOM) PA3-
oejy MOOYJIAL.

1 YTBepxknenue «JIroOble IEPIICHIUKYJISAP ¥ HAKIIOHHAS K HEKOTOPOH MPSIMOU
BCEr/la IMEpPEeCceKaloTCs» JKBUBAJICHTHO MATOMY MOCTyiaTy EBkinaa, 000CHOBaTh,
pa3paboTaTh COMPOBOXKICHHE B CPE/Ie TMHAMHUECKON MaTeMaTHKH.

2. YTBepxkaeHue «Yepes moOyr0 BHYTPEHHIOI TOUYKY yIiia BCEr/a MOXKHO
MIPOBECTH TMPSIMYIO, MIEPECEKAIONTYI0 CTOPOHBI yIiIa M HE TIPOXOSIIYIO Yepe3 BEepIln-
HY» 9KBUBAJCHTHO TSTOMY MOCTynaTy EBkimuma, o60cHOBaTh, pa3paboTaTh COIpPO-
BOXKJICHHE B CpeJie JUHAMUYICCKON MaTeMaTHKH.

3. Yr1BepxacHue «BHENTHUN yroa TpeyrojbHUKAa paBeH CyMME BHYTPCHHHX
YIJI0B, HE CMEXKHBIX C HHUM» 3KBHBAJICHTHO ISATOMY IOCTyJaTy EBkiauma, 000CHO-
BaTh, pa3pab0TaTh COMPOBOXKICHHUE B Cpe/ie JUHAMUYCCKON MaTeMaTHKH.

4. YrBepxkaenue «Uepes mro0Oble TpU TOYKH, HE JISXKAIWEe HA OJHON MPSAMOI,
MO>XHO TIPOBECTH OKPY>KHOCTB» SKBHBAJICHTHO IMATOMY IMOCTYyJaTy EBKiauma, o0oc-
HOBaTh, pa3paboTaTh COMPOBOXK/ICHNE B CPEAC TMHAMHYCCKOW MaTeMaTHKH.

5. YrBepxacHue «CTopoHa MPaBUIBHOTO MIECTUYTOIbHUKA, BIMCAHHOTO B OK-
PYXXHOCTb, paBHa €€ paJinyCy» dKBHBAJICHTHO MATOMY IocTynary EBknmmaa, 060cHO-
BaTh, pa3pab0TaTh COMPOBOXKICHHUE B Cpe/ic JUHAMUICCKON MaTeMaTHKH.

6. Y1Bepxacuue «CpeaHss JMHUS TPEYroJIbHHKA paBHA IMOJIOBHHE €TI0 OCHO-
BaHUs» SKBUBAJICHTHO TSITOMY TocTynaty EBkimma, o00cHOBaTh, pa3paboTaTh CO-
MIPOBOXKCHHUE B CPEJIc TMHAMUYECKONH MaTEMAaTHKH.

7. YTBepxkacHHEe «YTOJ, BIUCAHHBIH B OKPY)KHOCTh M OIHMPAIONINKCS Ha €¢
JTUaMETp, - MPSIMOW» YKBHBAJICHTHO MATOMY IMOCTyJaTy EBKiMma, 000CHOBATh, pas-

paboTaTh COMPOBOXK/ICHHUE B CpPe/ic JTMHAMUYECKON MaTeMaTHKH.
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8. YTBepxkaeHue «CymecTByIOT HEpABHBIE TPEYTOJIbHUKU TaKUe, YTO TPHU yIijia
OJHOI'0 W3 HUX PABHBI COOTBETCTBEHHO TPEM YTJIaM JAPYTrOro» 3KBUBAJIEHTHO MSATOMY
noctynary EBkinma, 060CHOBaTh, pa3paboTaTh COMPOBOXKICHUE B Cpelie TUHAMUYE-
CKOM MaTEMaTHUKHU.

9. Y1Bepxknenue «Tpu TOUKH, OTMHAKOBO yIAJIEHHBIE OT HEKOTOPOH MPSIMOU U
JIe)KaIMe 10 OAHY CTOPOHY OT HEE, JIEkKAT HA OJJHOM MPSIMOI» YKBUBAJIIEHTHO MSATOMY
noctynary EBkinma, 060CHOBaTh, pa3paboTaTh COMPOBOXKICHUE B Cpelie TUHAMUYE-
CKOM MaTEMaTHUKHU.

10. YrBepxaenue «IIpsimasi, mepecekaroiias OAHy U3 MapalyI€IbHBIX MPSAMBIX,
MepecekaeT W BTOPYIO» JKBHBAJICHTHO NATOMY TocTyiaty EBkimaa, oO0OCHOBAaTh,
pa3paboTaTh COMPOBOXKACHUE B Cpe/ie TUHAMUUECKON MaTEMaTHKHU.

Bomnpocs! k 3a4éTHOMY co0ece10BAHUIO
Moayasb 1: «O00cHOBaHHE €BKJIH/I0BOH reOMeTPHM»
IIpumepnvle 6onpocwl 01 3auemHo20 cobece008anusl.
1. AxcnoMaTHU4eCKHl METOJ MOCTPOEHUs] TEOpHH. MOJENb CUCTEMBI aKCHOM.
HenpoTuBopeunBOCTh CUCTEMBI AKCHOM, KPUTEPHUIT HETPOTUBOPEUUBOCTH.
2. HezaBucuMocCTh cucTeMbl akcuoM. Kputepuii HE3aBUCUMOCTH, T0KA3aTENIbCT-
BO KpUTEpHUS HE3ABUCUMOCTH.
3. IlonHOTa cucteMbl akcuoM. KpuTepuil mOJHOTHI, AOKA3aTENbCTBO KPUTEPUS
MTOJIHOTBI.
4. «Hauana» EBknupa. Akcuomatudeckuit metroq B «Hawanax». Tepema o pa-
BEHCTBE YIJIOB [P OCHOBAHUU PAaBHOOEJAPEHHOTO TPEYTOJbHUKA.
5. Akcuomsl coenuHeHust (npunaiexHoctn) J. ['mnsbepra. Teopema o Towm,
YTO Ka)Jas IMJIOCKOCTh COAEPKUT MO KpailHEl Mepe TPU HEKOJIJIMHEAPHBIE TOUKHU.
6. Akcuomsl nopsiaka [1. ['mns6epra. Teopema o ToOM, 4TO mpsiMast HE MOKET I1e-
peceKaTh TpU CTOPOHBI TPEYTOJIbHUKA BO BHYTPEHHUX TOUKaX CTOPOH.
7. AXCHOMBI KOHT'PYSHTHOCTH U HenpepbiBHOCTH [I. ['mnbbepra. [lokazarenber-
BO IIEPBOI0O MPU3HAKAa PABEHCTBA TPEYroJbHUKOB. TeopeMmsbl Jlexxanapa.
8. Akcuoma napamenbHocTu cucteMbl akcuoM Jl. ['mnbOepra. Teopema 00 k-
BUBAJIECHTHOCTU aKCUOMBI MMAPAJIIENBHOCTH U IIATOTO MOCTYaTa.

MOIYJIb Ne 2 «I'eomerpusi JIobaueBcKOro»
(KOHTPOJILHO U3MEPUTENbHBIE MAaTEPHUAIIbI)

CamocrosiTeqibHasi padoTa B hopme TeCTUPOBAHUS
Tema: «IIlnanumetpust JlIoGaueBCKOTO»

1. 3aoanue {{ 184 }} T3 Ne 184

VTroi napajuieIbHOCT! Ha IockocTH JIo6aueBCKoro:
M octpsrit
[] tymoit
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[ mpsimoii
[] pa3BepHyTHIii
2. Baoanue {{ 185 }} T3 Ne 185
CBOMCTBO S - CyMMBI YIJI0B TPEYTroJbHUKA HA TIOCKOCTH JIo6aueBcKoro:
M S<2d
[1 S>2d
[1 S=2d
[ S>=2d
3. 3aoanue {{ 186 }} T3 Ne 186

CBOWCTBO S -CyMMBI YIJIOB YETHIPEXYTOJIbHUKA HA TIIOCKOCTH JIoGaueBCcKOro:
M S<4d
[1 S>4d
[1 S=4d
[0 S>=4d

4. 3aoanue {{ 187 }} T3 Ne 187

CeoficTeo BHemHero yraa ¢ W BHYTPeHHENY, HE CMEXHHX ¢ HHM yTnoe & u 2 TpeyronnHuKa Ha
mnockocTH JobadeBckoro:

[ &=6+7%
V] &>6+7
[] &=F+Y
] _'.?'3,.3+}’

5. 3aoanue {{ 188 }} T3 Ne 188

TpeyronbHUKH TUIOCKOCTH JIOGAUEBCKOT0, Y KOTOPBIX PaBHBI COOTBETCTBEHHBIE YT~
JIBL

M paBHbIe

] momoOHbIE

[] npsmoyronsHbIe

[] paBHOGepeHHBIE

6. 3aoanue {{ 189 }} T3 Ne 189
CBOMCTBO S - CyMMBI yTJI0B YeTbIpexyroibHuka Cakkepu B a0CONMIOTHOM TreomeT-
puu:

V] ~=4d

[] ~=4d

O §=4d

[] ~=4d

7. 3aoanue {{ 190 }} T3 Ne 190

Vel B u C B uethipexyronbauke Cakkepu Ha muiockoctu JlobaueBCKoro, eciam yr-
a6l A u D — npsimble:

M ocrpeie

[ Tymbie

[] mpsimbie

[ pasnuunbie
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8. 3aoanue {{ 202 }} T3 Ne 202

Moiesb, KoTopas ABJISCTCS T0Ka3aTeIbCTBOM HEIPOTHBOPEUYMBOCTH TreomeTpun Jlo-
0aveBCKOro:

M Kemu-Kielina

] Esxkinunma

[J I'masbOepta

[1 Apxumena

9. 3aoanue {{ 203 }} T3 Ne 203

B3anmHOe pacmonokeHre ABYX MpsSMBIX Ha TUIOCKOCTH JIoOaueBCKOTro, MepIeHIuKY-
JSPHBIX TPETHEU IMPSAMOW:

[ mapamienbHb

M cBepxmapasienbHbl

[] mepneHIuKysIsIpHBI

[] coBmagarot

10. 3adanue {{ 204 }} T3 Ne 204

HasBanmue o6mieit yactu reomerpun EBkimaa u JIobaueBCKoro:
[J otHOCUTENBHAS
M aGcomoTHas
[] cobcrBeHHad
[] wecoOcTBEeHHAas

11. 3adanue {{ 205 }} T3 Ne 205

durypa, KOTOpas SIBISIETCA MHOKECTBOM TOYCK, YAAJCHHBIX OT IPSIMOM Ha JaHHOE
pacCTOSTHUE M JISKAIUX B OJHOM MOJIYIJIOCKOCTH OTHOCHTEIBHO €e:

[J] mapaGona

[] opuruki

M skBuancTaHTa

[] rumepbona

12. 3a0anue {{ 206 }} T3 Ne 206

Pe3ynbrarel aOCOMOTHON reOMETpHH, CIIpaBeAIUBbIE HA IUIOCKOCTH JIobaueBckoro:
[V nmpusHaku paBeHCTBA TPEYTOJIBHUKOB
[] cymma yrioB TpeyroiabHuka < 2d
[ cymma yrioB detsipexyroibauka < 4d
[] Teopema o cpemHel JIMHUK TPEYTOJIbHUKA

13. 3aoanue {{ 207 }} T3 Ne 207

V3MeHeHune 3HaYCHHS yTrJjla MapajieIbHOCTH Ha IJI0CKOCTH JIoOaueBCKOro mpHu yBe-
JUYCHUHU PACCTOSHUS OT TOYKH JI0 IPSIMOK:

M ymenbimaercs

[] yBenuumBaercs

[] He u3meHseTCs

[] He cymiecTByer

14. 3a0anue {{ 192 }} T3 Ne 192
Bepnoe yTBepxkneHne Ha miiockoctu JIobaueBcKoro:

33



yepe3 JIIoObIe ABE TOYKU MPOXOAUT MpsiMast

yepe3 JItoOble TPU TOUKH MPOXOJUT OKPYKHOCTh
CyMMa YIJIOB TpeyrojibHUKa paBHa 2d
CYLIECTBYIOT MTOJI00HBIE HEPABHBIE TPEYTOJIbHUKH

15. 3a0anue {{ 193 }} T3 Ne 193

CBOHCTBO OCHOBAaHHS a ¥ TIPOTHUBOTIONIOKHOM CTOPOHBI b B 4eThIpexyrojbHuke Cak-
KepH Ha Tutockoctu JIo0aueBCKoro:

a<b

a>b

a=b

a>=Db

OO0~

OO0~

Kountposbnas padora

(o mepBOMY M BTOPOMY MOJIYJIIO)
1. Jloxasicume 3K8UBAIEHMHOCb AKCUOMbBL NAPAJLIEIbLHOCIU CAe0YIouemMy ymeep-
JHCOEHUIO.
I.1. BriucaHnHblii B OKPY>KHOCTh YT'OJI paBeH IMOJIOBHUHE IIEHTPAIBLHOTO yIJia TOU OK-
PY’KHOCTH, €CJI OHU ONUPAIOTCS HA OJHY JIYTY.
1.2. Jlns m00bIX HE MEepeceKarommnXcs IPsIMbIX, JISKAIUX B OJJHOU IUIOCKOCTH, CYIIEe-
CTBYET OOIIUIA MEPIICHANKYIISP.
[.3. Eciu ipsimble @ U b nexkat B OJHOM IJIOCKOCTU M HE TIepeceKaroTcsl, TO ISl JIto-
ObIx TOouek A u B,rine Aea, Beb, cepenuna orpe3ka AB oquHAKOBO yAajlieHa OT JIaH-
HBIX MIPSMBIX.
[.4. MenuaHna, npoBeieHHAsI U3 BEPIIMHBI IPSIMOTO yria TPEYrojibHUKA, paBHA TOJIO-
BUHE TUIOTEHY3HI.

II. Ha naockocmu Jlobauesckoeo.

II.1. B TpeyrojibHUKE BHEIIHKUE YIJIbl B Pa3HBIX BEpPILIUHAX PaBHBI «, B, y . CpaBHHU-
T€ CYyMMY yTJIOB S=o + 8 +y ¢ BEeJIMUNHOU 27 .

B nyuke napannenbHbIX TPSMbBIX OCTPOCHO 2 Pa3IMYHBIX OpUIKMKIA. MOTYT JIu OHU
HMETH 00III1e TOUKU?

I1.2. Jauwt AABC v A4;B,C;. £A=2A;, £B=24B; AB>A;B;. CpaBaure £ Cu £Cj,
Ilycth mana skBUAMCTaHTA a; npsiMon a. Touka A;ea;, Aca, AA; | a. Yepes cepenu-
HYy 0Tpe3ka AA4; npoBe/ieHa NepIeHIUKYIsIpHast K HeMy npsmast b. Mimeer nu npsimas
b o0111e TOYKHU ¢ IKBUIAUCTAHTOH a;?

I1.3. Ha ctopoHax BbIMYKJIOT0 yeTbipexyroyibHuka ABCD B3sTel Touku A;, B;, C;, D;.
CpaBHUTE CyMMBI YIJIOB YEThIPEXYroabHUKOB ABCD u A;B;C;D;.

JI1s. HEKOTOPOTO MydYKa MapajuieNIbHBIX MPSIMBIX TOCTPOEH OpULIMKI. Onpenensercs
JIY My4YOK MapajuieNIbHBIX OPSIMBIX ’TUM OPULIUKIIOM?

I1.4. Ha croponax tpeyroiabHuka ABC B3sThl Touku A;, B;, C;. CpaBHUTE CyMMBbI
yIJI0B TpeyroiabHukoB ABC u A;B;C].

DOKBUJIUCTAHTA a; MPSAMOUM @ COBMAAAET C PKBUAUCTAHTON b mpsimoit b;. CoBnagaior
JIY TIpSIMBIE @ ¥ b Wik MOTYT OBITh Pa3IUUYHBIMU?

1I1. Ha mooenu Keau-Knevna niockocmu Jlobauesckozo.
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III.1. 3apate TpEeyroJbHUK, IPOBECTH B HEM MEIUAHBI.

II1.2. 3agaTh TpEyroabHUK U MMOCTPOUTD €0 OUCCEKTPUCHI.

II1.3. TTocTpouTh CEpEeIUHHBIN MEPICHAUKYJIISIP K JAHHOMY OTPE3KY.

I11.4. 3agaTe nBe cBepXmnapayljiebHbIe MPSMbIE U MIOCTPOUTH UX OOIIMIA MEPIIEHIUKY-
JAp.

NuauBuayajbHbie ayAUTOPHbIE 32 aHUSA
(pelreHue 3aa4 IEMEHTAPHON TeoMeTpun Ha AuHaMuueckoit moaenu Koanu-Kneiina
miockocTu JlobaueBckoro)

1. Ha gunamuueckoit monenu Koamu-Kneitna mmockoctu JloGaueBckoro uepes
JAHHYIO TOYKY MPOBECTHU NMPAMYIO MapalIeIbHYIO0 JaHHON NPAMOIA.

2. Ha punamuueckoii monmenu Konu-Kieina miockoctn JloGadyeBckoro Io-
CTPOUTH MPAMYIO MapaLICIBbHYIO ABYM MapAJUICIbHBIM MPSMBIM.

3. Ha punamunueckoii mozenu Komm-Knedna mmockoctu JloGadeBckoro 1o-
CTPOUTH MPSIMYIO NapalICIbHYIO IBYM MEPECEKAIOIMIMUMCS TTPSMBIM.

4. Ha nunamuueckoii monenu Konu-Kiedna miockoctn Jlo6adueBckoro Io-
CTPOUTH MPAMYIO MapalICIIbHYIO ABYM CBEPXIAPAJIIEIbHBIM MPSIMbBIM.

5. Ha nmunammyeckoit mopaenn Kbomm-Kneiina mimockoctu JlobGadeBckoro 1o-
CTPOUTH MapAILICIIOrPaMM.

6. Ha nunamunueckoii momenmu Komm-Knedna mimockoctu JloGadeBckoro 1o-
CTPOUTH MPAMOYTOJbHBIA TPEYTOJIbHUK.

7. Ha nunamunueckoii moxenu Kbomm-Knedna mmockoctu JloGadeBckoro Io-
CTPOUTH TPaIEIHIO.

8. Ha munamnueckoit monenn Komu-Kieiina miockoctu JloGaueBckoro mjis 3a-
JAHHOTO OTPE3Ka MOCTPOUTH CEPETUHHBIN NEPIICHAUKYJIAP.

9. Ha nunamunueckoii moxenu Kbomm-Knedna mimockoctu JloGadeBckoro 1o-
CTPOUTH TPEYTOJbHUK, CHMMETPUYHBINA JAaHHOMY OTHOCUTEIBHO MPSIMOM, COoAepKa-
LIEN CTOPOHY TPEYrOJIbHUKA.

10.Ha nunamuueckoit moaenu Kanu-Knelina miockoctu JIo6aueBCKOro yaBOUTh
JIAHHBINA OTPE30K.

11.Ha nunamuyeckoit moaenu Koanu-Kneitna mnockoctu JlobaueBckoro pasje-
JIUTh OTPE30K MOIMOJIAM.

12.Ha nunamudeckoit monenu Koanu-Kielina miockoctu JlobaueBckoro nposec-
TH OUCCEKTPUCY TaHHOTO yTJa.

13.Ha nunamuueckoit moaenu Kanu-Knelina miockoctu JIo6aueBCKOro yaBOUTh
JIAaHHBIN YTOJI.

14.Ha aunamuueckot monenu Koamu-Kneitna mimockoctu JloGaueBckoro uepes
JAHHYIO TOYKY IMPOBECTHU MPIMYIO NEPIEHINKYISAPHYIO JAHHOW MPSIMOM.

15.Ha nunamunueckoii moxenmu Komm-Knerna mimockoctu JloGadeBckoro 1o-
CTPOUTH MPSAMYIO MEPNEHAUKYISIPHYIO OJHOW CTOPOHE yIJIa U MapajuiesibHyl0 BTO-
POH.

16.Ha nunamunueckoii moxenmu Kbomm-Knerna mimockoctu JlobGadeBckoro 1o-
CTPOUTH YETHIPEXYTroJibHUK CakKepHu.

17.Ha nunamunueckoii momenmu Komm-Knerna mmockoctu JlobGadeBckoro 1o-
CTPOUTH OOUTUH MEPIICHIUKYJISIP IBYX CBEpXIapalICIbHBIX MPSMBIX.
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18.loka3zaTe Ha nuHamudeckor moaenu Kaau-Kieina miockoctu JlobaueBcko-

o, 4TO apaJuICIbHBIC IIPAMBIC HC UMCIOT O6H.[CI‘0 NCPICHANKYJLIAPA.

19.Ha muramuuyeckoit mouenu Koanu-Kieina ruiockoctu JlobadeBCkoro Ha 3a-

JaHHOM JIYYUC OTJIIOKUTH OTPC30K paBH]’::Iﬁ JaHHOMY OTPC3KY.

20.Ha muaamuueckoit momenu Komm-Kierina miockoctu JloOaueBCKOro r1o-

CTPOUTH TOUKY (HECKOJBKO TOYEK), U3 KOTOPOH (KOTOPBIX) JAaHHBIN OTPE30K «BUICH)
IO/, IPSIMBIM YTJIOM.

10.

1.

12.

13.

14.

15.

BOIIPOCHI K 3AYETY
Moayian «O00cHOBaHHE €BKJIMA0BOM reOMEeTPUID> U
«I'eomeTpus JlobaueBcKOro»

AKCHUOMAaTUYECKUI METOJ MOCTPOEHUsI Teopuu. HempoTUBOPEUNBOCTH CUCTEMBI
akcroM. Kpurtepuii HenmpotuBopeunBoCTH. [Iprumepsl.

HesaBucumocts cuctemsl akcuoM. Kpurepuil HezaBucumoctu. [Ipumepsl Heza-
BUCHMBIX CHCTEM aKCHOM.

ITonHoTa cucremsl akcuoM. Kputepuil monHoTel. [IpuMepsl ONIHBIX U HEMOJIHBIX
CHUCTEM AKCUOM.

«Hauana» EBknmnpaa. Akcuomarndeckuii meron B «Hauanax» EBknuna. Ilepsbie
CJIEACTBUS U3 CUCTEMBI akcCuoM EBknnia.

['pynna akcuom coenuuenust (npuHamiexxnoctu) J. I'miasbepra, mpocreiimiue
CJIEICTBUS TPYIIIBI aKCHOM COEAUHEHHS], HEIPOTUBOPEYMBOCTD ATOM IPYyNIbI aK-
CHOM.

['pynna axcuomsl nopsiaka Jl. I'miasbepra. Ilpocteiiue ciencTBus rpymni akcu-
OM COEIMHEHUS U MOPSAIKA.

['pynmbl akcuoM KOHTPY?HTHOCTU U HenpepbiBHOcTH [l ['mubOepta. Ilpocteit-
1IME CJIEICTBUS TPy aKCUOM COEIMHEHUS, IOPAIKA, KOHTPYIHTHOCTH U HETIpe-
PBIBHOCTH.

AKcuoma napajuieNIbHOCTH, MTPOCTENHIINE CIEACTBUSA, SKBUBAIECHTHOCTh AKCHOMBI
[IapaAJJIEIBHOCTU IIATOMY IOCTYJIATY.

Cucrema akcuom miockoctu JloGaueBckoro. Ilpocreiiiue cneiacTBusi o Tpe-
YrOJIbHUKAX U YEThIPEeXyrobHUKax Ha miockoctu JlobaueBcKoro.
[lapannenbHOCTh MPSMBIX Ha MI0cKOCTH JloOaueBckoro, ompeneseHUe U Mpo-
CTeHIIHne ClIeICTBUS.

CroiicTBa mapajuieNbHBIX NMPAMBIX Ha TIOCKOCTH JloGaueBckoro. [loBenenue na-
pajIeIbHBIX IPSIMBIX HA OECKOHEYHOCTH.

Yron nmapajuieIbHOCTH, CYLIECTBOBAHUE U €IUHCTBEHHOCTb MPSIMOM IEPIEHIU-
KYJIIPHOW OJHOM M NapalIeJIbHOU APYror CTOPOHE OCTPOTrO Yyrila, CBOMCTBA yIja
[1apaJlJICIbHOCTH.

CaepxnapasuienbHble (pacxosIuecs) npsiMble, OnpeneeHne, CBOMCTBA U MpU-
3HAKH CBEPXIIAPAIIIENbHBIX MPSMBIX.

[Tyuku npsambix Ha miiockocTu Jlo6ayeBckoro. [IpuHaIIeKHOCT OTHOMY MYUYKY
MPSIMBIX CEPEINHHBIX MEPIEHAUKYIAPOB K CTOPOHAM TPEYTroiabHUKA. COOTBETCT-
BYIOILIME TOYKH TYyYKOB.

TpaekTopusi TOUKM OTHOCUTENBHO MyYKa MPSIMBIX Ha MJIOCKOCTH JIoOaueBCcKOTO.
OKBHUJIUCTAHTA, HEKOTOPBIE CBOMCTBA SKBUIUCTAHTHI.
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16.

17.

18.

19.

20.

TpaexkTopusi TOUKM OTHOCUTENBHO MyYKa MPSMBIX Ha MJIOCKOCTH JIoOaueBCcKOTO.
OpuLUKII, HEKOTOPBIE CBOMCTBA OPULIMKJIA.

HenportuBopeunBocts mnanumerpun JloGaueBckoro. Mogens Konu-Kneiina
miockocTt JlobaueBckoro. JIBmxenus Ha moxaenu Koamu-Kielina. [Iposepka He-
KOTOPBIX aKCUOM IIEPBOM, BTOPOH, TPETHEU U IISATOU TPYIIIT AKCUOM.

Paccrosnue mexny Toukamu Ha Mozaenu Kanu-Kneiina minockoctu Jlo6aueBcko-
ro, CBOMCTBA PAaCCTOSTHUM MEX1y TOoukaMU. [IpoBepka 4yeTBepTON IpyNIIbl AKCH-
OM.

Bennunna yrina Ha moaenu Kanu-Kneiina ninockoctu JlobaueBckoro, nepneHam-
KYJISIPHOCTb MpsMbIX. BbIBOJ hOpMyITbI ISl yIuia MapaiiedIbHOCTH.
MHoromepnsie npocTpaHcTBa. Cructema akcuoM Belins, HempOTUBOPEYNBOCTb.
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OBbC «YHuBepcurerckast
OuOIMOTEKA OHJIAITHY

WNHuBunyaIbHBINA HE-
OTPAaHUYEHHBIN JOCTYIT

JOHNOJIHUTEJIBHAS JINTEPATYPA

ArtanacsH, JI. C. Ananmutndeckast reometpusi [Tekcr] : yueOnuk. Y. 1. Ananutuue-
ckast reomeTpust Ha TockoctH / JI. C. AtanacsH. - M. : [IPOCBEIIEHUE, 1967. - 298

C.

Hayunas 6ubnuorexa KI'TIY
uM. B.I1. Acraprena

167
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AranacsH, JI. C. Amanmutndeckas reomerpusi [Tekcer] : yueOnuk. Y. 2. Ananmurnde-| Hayanas 6ubnunorexa KI'TTY 99
ckas reometpust B mpoctpanctse / JI. C. Aranacsn. - M. : [IPOCBEILIEHUE, 1970. - um. B.I1. AcradpneBa
368 c.
Maiiep, Banepuii Po6eproBuy. MHbOpMannoHHbIe TEXHOIOTHH B 00y4eHUN T€OMET- Hayunas oubnuoreka 17
pun GakanaBpoB — OyAyIIMX yduTeneil MmaremaTuku: MoHorpadus /B.P. Maiiep, E.A. KTTIY um.
Cémuna. Kpacnosip. roc. nien. yH-T um. B.I1. ActadbseBa. — Kpacnospck, 2014. — 516 c. B.I1. ActadneBa
YYEBHO-METOJMYECKOE OGECHEYEHME 1151 CAMOCTOSTEJIbHOM PAEOTHI
COOpHHK OMMITHAIHBIX 33134 0 reoMeTpun Uit ydammxcs 8-11 ximaccos [Teker] :| Hayunas 6ubmmotexa KI'TIY 30
MeToandeckoe mocodbue / coct. B. B. Adonynkun, B.P. Maiiep [u ap.]. - KpacHosipck : uM. B.I1. Acradpnena
KT'TIY um. B. I1. Acradsena, 2011. - 204 c.
12

Hosgrlie neaarorut4yeCKuc u I/IH(l)OpMaLII/IOHHI)Ie TCXHOJIOTHUU B CUCTEMC O6pa3OBaHI/ISI
[Tekct] : yueO. mocoOue Jyist CTyA. MeJl. By30B U CUCTEMBI MOBBIII. KBATUQ. M. Kaj-
pos / pen. E. C. Ilonar. - M. : Akagemus, 2003. - 272 c. - (Beicmiee o6pa3oBanue). -
bubnuorp.: c. 268.

Hayunas oubnuoreka
KT'TIY um. B.II. AcradneBa

NH®OPMALMNOHHBIE CITIPABOYHBIE CUCTEMBI 1 ITIPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX

I"apanT [DnekTpoHHBIHN pecypc]: HHPOPMAIMOHHO-TIPaBOBOE 00ECIIEYEHUE : CIIPABOY-
Has rpaBoBas cucrema. — Mocksa, 1992— .

Hayunas oubnuoreka

JIOKaJIbHasA CCTh By3a

Elibrary.ru [DnexrpoHHsIii pecypc] : anekTpoHHast OnOnuoTeyHas cuctema : 6asza qaH-
HBIX COACPKUT CBECACHUA 00 0Te4YEeCTBEHHBIX KHUTAX U NEPUOAUYCCKUX U3JAHUAX T10
HayKe, TEXHOJIOTUH, MeTUITMHE 1 0Opa3oBanuto / Poc. mHpOpM. mopTan. — Mockaa,
2000 . — Pesxxum nocryma: http://elibrary.ru.

http://elibrary.ru

CB0oOOIHBII JOCTYTI

East View : yauBepcaiibHbIe 0a3bl JaHHBIX [ DIEKTPOHHBIN pecypce] :

nepuoauka Poccun, Ykpaunsl u crpan CHI' . — Onextpon.gan. — OO0 UBUC. — 2011

https://dlib.eastview.com/

NunuBuyanbHbIN He-
OTPAaHUYEHHBIN JTOCTYI

AnTunnaruat. By3 [OnexTpoHHsIil pecypc] https://krasspu.antiplagiat.r WuauBuayanbHbIN
u/ JOCTYII
MexBy30BcKas 1ekTpoHHas oudnuoreka (MOb) https://icdlib.nspu.ru/ NHnuBuayaibHbINA He-
OTPaHUYEHHBIN JOCTYIT
CornacoBaHo:
['aBHBIM OUOIHOTEKAPD o - /| _®oproBa A.A.
=
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(IOKHOCTD CTPYKTYPHOTO TO/Ipa3/IeICHus)

(moamnucy)

(Pamumus 1.0.)
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Kapra MatepuajJibHO-TeXHUYeCKOH 0a3bl AUCHUIIHHBI
«OCHOBAHUA 'TEOMETPUI»

Hanpasnenue noarorosku: 44.03.05 [legarornyeckoe o6pazoBaHue
Hanpasnennocts (poduiib) 06pa3oBaTesibHON TPOrpaMMbl
«Marematuka 1 ”HPOPMATHUKA
KBanudukanus: 6akanasp
1o ouHoM (hopMe 0OyueHUs
(oOmras Tpy10€MKOCTb 2 3.€.)

Aynurtopus \ O6opynoBaHue

JUIS IPOBEJICHUS 3aHATUHN JIEKIIMOHHOTO THIIA, 3aHATUI CEMHUHAPCKOTO THIIA,
KYpCOBOI'O IPOEKTUPOBAHHUSI (BBIIOIHEHHS KypCOBBIX paboT), IPYHIOBBIX U
UHIUBUAYAIbHBIX KOHCYJIbTAIUH, TEKYIIIETr0 KOHTPOJIA YCIIEBAEMOCTH U IIPO-
MEXYTOYHOMW aTTeCTaluu

[Ipoexrop-1mir.,
KOMIIbIOTEpP- 1 2111T., MapkepHas Jocka-lmr.,
MHTEpaKTUBHAs JOCKa- 1 mrT.

r. Kpacnospck,
yn. Ilepencona, 7,
ayn. 3-15

JUIsL CAMOCTOSTENIBHON PaboOThI

r. Kpacnospck, Kommnerorep-10mT., npuaTep-1mrt.
yn. Ilepencona, 7,
aya. 1-02 Yurainb-

HBIW 3a11

Aynuropus \ Jlunen3znoHHoe nporpaMMHoe obecreyeHmne

U1 IPOBEJICHUS 3aHATUHN JIEKIIMOHHOTO THIIA, 3aHATUI CEMHUHAPCKOTO THIIA,
KYpCOBOI'O IPOEKTUPOBAHHUSI (BBIIOIHEHHS KypCOBBIX paboT), IPYHIOBBIX U
MHIUBUAYAIbHBIX KOHCYJIbTAIUH, TEKYIIIETr0 KOHTPOJIA yCIIEBAEMOCTH U MPO-
MEXYTOYHOM aTTeCTaluu

Microsoft® Windows® 8.1 Professional (OEM nurieH3ust, KOHTpakT
Ne 20A/2015 ot 05.10.2015);

Kaspersky Endpoint Security — JIui ceptudukar NelB08-190415-
050007-883-951;

7-Zip - (CBoOoanas nmuien3ust GPL);

Adobe Acrobat Reader — (CBoGomHast auIieH3Hs);

Google Chrome — (CBoOonHas TUIICH3HA);

Mozilla Firefox — (CBoOoxHast nuneH3us);

LibreOffice — (CBobonnas muuensus GPL);

ayn. 3-15 XnView — (CBoGOIHAS JTULIEH3HSA);

Java — (CBoOonHas muLeH3MA);

VLC — (CrobonHas JTUICH3HA);

XKusas matemaruxa 5.0 (Konrpakr HKC-/15-294/15 or 21.09.2015,
mmnensus Ne 201515111);

GeoGebra (CB0OOIHO pacnpocTpaHsieMas B HEKOMMEPUYECKHX
(y4eOHBIX) TeNsX JUIEH3Hs)

r. KpacHosipck,
yn. Ilepencona, 7,

JUIsL CAMOCTOSTEJIBHONW PabOThI

r. Kpacnosipck, Anbt Ob6pazoanue 8 (nmuuensus Ne AAO.0006.00,
yi. Ilepencona, 7, | moroBop Ne JIC 14-2017 ot 27.12.2017
ayn. 1-02 Ynrans-
HBIW 3a11
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