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PaGouas mnporpamma aucturuinHbl «KOMMBIOTEpHBIH HSKCIEPUMEHT B T'€OMETPUU»
COCTaBJIEHA JOKTOPOM IE€JarOrMYeCcKuX Hayk, npogeccopom B.P. Maiiepom

PabGouass mporpamma oOcyxJeHa u oj00peHa Ha 3acegaHuu Kadeapsl anreOpsl,

r€OMETPUU U METOJIMKH UX MPETNOoJaBaHUs
«15» mas 2015 r., npoToxon Ne 9
3aBeayromuii kadeapoin

OmoOpeHo HaydHO-METOMYECKUM COBETOM
NM®U KI'TIY um. B.I1. AcradneBa

«27» mas 2015, nporokon Ne 9

[Ipencenarens ‘%

MHCTATYT
MATEMATUKM,
SUINKA U
UHOOPMATIAKIA

C.B. bopTtHOBCKHIA



JIucT BHeCEHUs U3MEHEH UM
JlononHeHus: ¥ U3MEHEHUs B paboueid mporpamme qucuuiuinabl Ha 2016/2017 yueOHblit
TOJI:

B paGouyro nporpaMMmy JUCHUILUIMHBI BHOCSTCS CIEIYIONTNE U3MEHCHHUS:

1. Cnucok nuteparypbl OOHOBJIEH YYEOHBIMH U Y4eOHO-METOJIUYECKUMHU
W3IaHUSIMH, DJICKTPOHHBIMH 00pa3oBaTesibHBIMH pecypcamu. OOHOBIICH TepeyeHb
COBPEMEHHBIX MPO(PECCUOHANBHBIX 0a3 JaHHBIX W HUHQPOPMAIIMOHHBIX CIPABOYHBIX
CUCTEM.

2. O6HOBJIEH TIEpPEUCHb JIMIICH3MOHHOTO POTrPAaMMHOT0 00ECIICUCHHUS.

PaGouas nporpamma nepecMoTpeHa u 0100peHa Ha 3aceiannu Kadeapbl anreopsl,
TCOMETPUHN U METOAMKU UX MPETogaBaHus
npoTokod Ne 9 ot «04» mas 2016 T. /

3aBenyromuii kadenpoit / / B.P. Maiiep

Ono0peHo HayYHO-METOIMYECKIUM COBETOM
NM®U KI'TIY um. B.I1. AcradneBa
«20» mas 2016 r. ITpotokon Ne 9

MHCTATYT
MATEMATUKM,

[Ipencenarens SUIMKIA U

o UHOOPMATUKA
% C.B. boptHOBCKUI




JIucT BHeCEHUs U3MEHEH UM
JlomonHeHus: M1 U3MEHEeHUs B paboueii mporpamme qucuuiuinabl Ha 2017/2018 yueOHbiit
TOJI:

B paGouyro nporpaMMmy JUCHUILUIMHBI BHOCSTCS CIEIYIONTNE U3MEHCHHUS:

1. Cnucok nuteparypbl OOHOBJIEH YYEOHBIMH U Y4eOHO-METOJIUYECKUMHU
W3IaHUSIMH, SJIEKTPOHHBIMU 00pa30BaTEIbHBIMHU PECYPCaAMU.

2. O6HOBIEH TIepeueHb MH(OOPMALIMOHHBIX CIIPABOYHBIX CHCTEM.

PaGouas nporpamma nepecMoTpeHa u 0100peHa Ha 3aceianuu Kadeapsl anreopsl,
TCOMETPUHN U METOAMKU UX MPEogaBaHus
npoTokod Ne 9 ot «17» mas 2017 r. /

3aBenyromuii kadenpoit / / B.P. Maiiep

(V4

Ono0peHo HayYHO-METOIMYECKIUM COBETOM
NM®U KI'TIY um. B.I1. AcradneBa
«24» mas 2017 r. ITpotokon Ne 8

MHCTATYT
MATEMATUKM,

[Ipencenarens SUIMKIA U

) UHOOPMATUKA
% C.B. boptHOBCKUI




JIucT BHeCeHUs1 U3MEHEHU
JlomonHeHuss U uU3MeHeHusi B pabodyeil mporpamme aucuuiuinHel Ha 2018/2019
y4eOHBIN TOJI:

B paGouyro nporpaMMmy JUCHUILUIMHBI BHOCSTCS CIEIYIONTNE N3MEHCHHUS:

1. Cnucok nutepaTypbl OOHOBJIEH YYEOHBIMHM U Y4EOHO-METOJMYECCKUMHU
W3IaHUSIMH, DJICKTPOHHBIMH 00pa3oBaTelibHBIMU pecypcamMu. OOHOBJICH NEpeUYCHb
COBPEMEHHBIX MpOodeccHoHaTbHBIX 0a3 JMaHHBIX U WH(POPMAIIMOHHBIX CIPABOYHBIX
CUCTEM.

2. OOGHOBJICH IEPEUCHB JIMIICH3MOHHOTO TPOTrPaMMHOT0 00ECIICUCHHUS.

3. B (oHI OlIEHOYHBIX CpE/CTB BHECEHBI M3MEHEHHS B COOTBETCTBUU C
npukazom «O06 yrtBepxkaenuu [lonoxxkeHus o (QoHAE OIEHOYHBIX CPEACTB IS
TEKYyIIeT0  KOHTPOJS  YCIEBAaeMOCTH, MPOMEXKYTOYHOH U HUTOTOBOM
(rocynapcTBeHHOM UTOTOBOM) artectarumy» oT 28.04.2018 Ne297(1m)

PaGouas mporpamma nepecMoTpeHa U 0J00peHa Ha 3aceJaHuu Kadeapbl aireopsl,

T€OMETPUHN U METOAMKU UX MPENogaBaHus
npoTokod Ne 9 ot 03 mas 2018 r.

3aBenytomuii kadenpoit / / B.P. Maiiep
V

OpoOpeHa  Hay4YHO-METOJUYECKHM  COBETOM __CHEIHAIBHOCTU  (HaIlpaBiIeHUs
MOJATOTOBKM) MHCTUTYTa MaTeMaTHKH, QU matukn KI'TIY wm. B.IL
ActadbeBa

23 mas _ 2018r. [IpoTokos Ne§

MHCTATYT
MATEMATUKM,
SUINKA U
UHOOPMATUKA

[Tpencenarens HMCC (H) %




JIucT BHeCeHUs1 U3MEHEHU
JlononHeHus: 1 U3MEHEeHUs B paboueii nporpamme qucuuruinHbl Ha 2018/2019 yueOHbIit
TOJI:

B paGouyro nporpaMMmy JTUCHUILUIMHBI BHOCSTCS CIEIYIONTNE U3MEHCHHUS:
I. Ha turyneHom mnmcte PIIJI m ®OC wu3MeHeHO Ha3BaHUE BEJIOMCTBEHHOM

NMPpUHAAICIKHOCTH ((MI/IHI/ICTepCTBO HAaYKH U BBICHICTO 06p8.30BaHI/I$I P®» na ocHOBaHMU

npukaza «o BHeceHuu uzMmeHeHud B ceaeHuss o KITIY um. B.II. AcrtadbeBa» oT
15.07.2018 Ne 457 (m).

2. Ha tutynpHom mucte PIIJ] u ®OC uszmeHeHo Ha3BaHue Kadenpbl pa3paboTymka
«Kadenpa maTeMaTuK U METOAMKUA OOYyYEHHs] MAaT€MaTHKe» Ha OCHOBAaHUM PEIICHUS
Vyenoro cosera KITIY wum. B.II. AcradpreBa «O peopraHuzanuu CTPYKTYPHBIX
noapaszaenenuii yausepcureray ot 01.06.2018

PaGouas nporpamma nepecMoTpeHa U 0100peHa Ha 3acefaHuu Kadeapbl MaTEMaTUKH U
METOJUKH O0y4YCHHUSI MaTeMaTHKe
npotokoii Ne 1 ot « 05 » centsa6ps 2018 r.

3aBenyrouuid kadeapoit Tty JI.B. llIkepuna
0/ p

Ono0peHo Hay4HO-METOIMYECKIUM COBETOM
NM®U KI'TIY um. B.I1. AcradneBa
«12» cents6ps 2018 r. IIpotokon Ne 1

MHCTATYT
MATEMATUKM,

IIpencenarens SUNKIA Y

o UHOOPMATUKA
% C.B. boptHOBCKUI




JIuCcT BHeCEHUs U3MEHEHUM
JlononHeHus: U1 U3MEHEeHUs B paboueii nporpamme aucuuruinabl Ha 2019/2020 yueOHbIit
TOJ:

B paGouyro nporpaMMmy IUCHUILUIMHBI BHOCSTCS CIEAYIONTNE U3MEHCHHUS:
1. O6HOBJIEHA KapTa JIUTEPATYPHOTO 00ECIICUCHUSI TUCITUTIIINHEI.

2. O6HOBJIEHA KapTa MaTepUAIbHO-TEXHUYECKON 06a3bl JUCITUTIITUHBI

PaGouas nporpamma nepecMoTpeHa U 0100peHa Ha 3acelaHuu Kadeapbl MaTEMaTUKU U
METOJIMKU OOy4YEeHHs] MaTeMaTHKe
rpotokoit Ne 7 ot « 08 » mas 2019 1.

3aBenyromuii kKageapoii o/ Tl JI.B. lllkepuna

Ono0peHo HayYHO-METOIMYECKIUM COBETOM
NM®U KI'TIY um. B.I1. AcradneBa
«16» mas 2019 r. ITpoTokon Ne 8

MHCTATYT
MATEMATUKM,

IIpencenarens SUIMKIA U

o UHOOPMATUKA
% C.B. boptHOBCKUI




1. HOACHUTEJIBHAS 3AIINCKA

1.1. MecTO IMCUUIVIMHBI B CTPYKTYpe 00pa3oBaTeIbHOH NPOrPaAMMBI.

PaGouas mnporpamma mno aucuumuiiHe «KOMIBIOTEpPHBIH SKCIEPUMEHT B
reOMETPUU» COCTaBJIeHa B COOTBETCTBUU C TpeOOBaHUSAMHU (elepanbHOro
roCyJapCTBEHHOIO 00pa30BaTEIbHOIO CTaHAAapTa BBICIIET0 00pa3oBaHMs (Janee
O®I'OC BO) mno Hanpasienuto mnoAroroBku 44.03.01 «Ilegaroruueckoe
oOpa3oBaHuey», npopuib «MaTteMaTukay, yTBEpPKICHHOI0 IpuKka3oM MuUHHUCTEPCTBA
oOpa3zoBanus u Hayku Poccuiickoit ®enepauuu ot 21 HosiOps 2014 r. N 1505 u
npodeccuonansHoro cranjgapra «llemaror (megaroruydeckasi 1edaTenbHOCTh B cepe
JOUIKOJIBHOTO, HAyaJbHOrOo OOIEro, OCHOBHOTO OOWIEro, CpEeJHEro O0OIIero
oOpa3oBaHus) (BOCIUTATENb, YUUTEIb)», YTBEPKIACHHOTO NMpUKa3oM MuHUCTEpCTBA
Tpyaa u couuanbHoi 3amuTel PO ot 18 okTsa6ps 2013 r. Ne544u. Ilporpamma
coctaBiieHa B cooTBeTcTBUU co crangaproM PIIJ[ B KI'TIY um. B.IL. Actadbena,
yTBEpKJIEeHHbIM YuéHbIM coBeToM yHuBepcurera 30.09.2015 (mpotokon Ne9).
Hannas nucuummHa bl1.B.14 «KoMmmnbloTepHbI SKCOEPUMEHT B TE€OMETPUU»
BKJIIOUYEHA B CIIMCOK 0053aTeNbHbIX AUCUMIUIMH BapuatuBHoil yactu B 8 cemectpe (4
Kypc) yueOHoro miaHa. ®opma oOydeHusi: 3a04Hasl.

1.2. O0mas TpyaA0eMKOCTb JMCHUIINHBI — B 3.€., 4ACaX U HeAeJIsAX.

OO6mumii 00beM BpeMEHH, OTBOJMMBIN Ha M3y4YE€HUE AUCIUIUIMHBI — 2 3a4eTHBIE
eauHUIBl UK 72 vaca. Ha aynutopHyio pabory (KOHTaKTHbBIE 4Yachl) OTBOAUTCS 16
4acoB, Ha CaMOCTOSITENIbHYIO — 52 yaca, Ha 3a4eT — 4 qaca.

[IpenycMOTpeHO  MOCTpPOEHHWE MHIMBHAyaJbHBIX IUIaHOB (B mpejaenax
TPYAOEMKOCTH AUCIUILIUHBI).

[Ipennonaraercs cienyomas paboTa CTyAEHTOB HaJl OCBOEHHUEM Kypca:

- OCBOEHHE OCHOBHBIX TOJIOKEHHUI HCCIIeI0BATENbCKOr0 OOYUYEeHHsSI TEOMETPUH B
CTHUJIE IKCIIEPUMEHTAIbHON MaTeMaTHKH;

- 3HAKOMCTBO C UCTOPUEN MAaTEMATHKN KaK UCTOPUEN Pa3BUTHS MPEACTABICHUIN O
cnenuprke MaTeMaTHYECKOT0 IKCIIEPUMEHTA;

- IOCTPOEHHE TUAAKTUYECKON MOJENIH UCCIIEN0BATEIBCKOIO 00YUEHHS TEOMETPUU
Ha OCHOBE KOMIIBIOTEPHBIX SKCIIEPHUMEHTOB;

- OpraHu3anus HUCCIEJOBATEIbCKOIO O0y4eHHMs TIE€OMETPUHM B  MOJEIH
«IKCHEPUMEHTAIIbHASI MATEMATHKA» B OCHOBHOM LIKOJIE;

- OpraHu3alus HUCCIEJOBATEIbCKOIO OO0Yy4eHMs TIE€OMETPUHM B  MOJEIH
«IKCIEPUMEHTAIIPHAS MATEMATUKa» B CTAPILIEH LIKOJIE;

- BbIsIBJIEHHE A()PEKTOB M PUCKOB HMCCIEIOBATEIBCKOTO OOYUYEHHSI T€OMETPUM B
CTHUJIE IKCIIEPUMEHTAIBHON MaTeMaTHKH;

1.3. Ileap ¥ 3aaa4y AMCUUILIMHBI.

L]eny MUCIUTIIIMHBI COCTOUT B OCBOCHMH CTYJIeHTaMH OakajaBpuara - OyayIuMu
YUUTEIIIMU MaTeMAaTUKHU - TUJAKTHYECKOW MOJENTH HCCIeT0BATEIbCKOr0 00YyUYeHUS
TCOMETPHUH B CTUJIE IKCIIEPUMEHTATIbHON MaTEeMaTHKH.



OcnosHvie 3a0auu OUCYUNTIUHDL!

* TI03HAKOMHUTH CTYJECHTOB C METOJHMKOW OOYYCHHS IUIAaHUMETPHUU Ha OCHOBE
KOMITBIOTEPHBIX HCCJICOBAHUM W 3KCIICPHUMEHTOB B BUPTYaJbHON MaTeMaTHUECKOU
nabopaTtopuu;

* MMO3HAKOMUTH CTYJCHTOB C METOJIWKOW OOYYCHHUsS CTEPECOMETPUHM Ha OCHOBE
KOMITBIOTEPHBIX HCCJICIOBAHUM W SKCIICPHUMEHTOB B BUPTYaJbHON MaTeMaTHUECKOW
naboparopuu;

* T03HAKOMHTH CTYJIEHTOB ¢ 3(d(dEKTaMU W PHCKaMH MCCIICI0BATEIIHLCKOTO
oOydeHHMs] MaTeMaTHMKH BOOOIIE M TCOMETPUM B YAaCTHOCTH B  CTHIIC
OKCIIEPUMEHTAILHOM MaTEeMaTHKH;

JlocTkeHue 1enu W 3a7ady W3y4YyeHUs AUCUUIUIMHBI OOECTeuMBaeTCS TaK Ke
pPELIEHUEM LIEJIOTO PAIa BCIIOMOTATENbHBIX 3a/1a4, TAKUX KakK:

- HCTIOJIb30BaHUE COBPEMEHHBIX MH(DOPMAIITMOHHBIX TEXHOJIOTUH;

- opMupOBaHHE CUCTEMbI TPEAMETHBIX 3HAHUN U YMEHUII;

- aKTHUBU3aLUs CaMOCTOSITENIbHOU JEATEIIbHOCTH, BKJIFOUEHHUE B
HCCJIEeI0BATENBCKYIO padoTy.

JIMCIMIUIMHA OMMPAETCs HA IIKOJIbHBbIE KYpPChl MaTE€MaTUKH M HMH(DOpMATUKH U
chOpMHUpPOBAaHHbIE B IIKOJIE KOMIETEHIMHU, TO3BOJSIOMINE CTYJEHTaM OCBOUTH
IucUUIUIHY «KOMITBIOTEPHBIN SKCIIEPUMEHT B TEOMETPUN».

1.4. OcHOBHBIE pa3/e/ibl COAEPKAHUS.
1. KoMnbroTepHbBIN SKCTIEPUMEHT B IJIAHUMETPHUH.
2. KoMnbIOTEpHBIN 3KCIIEPUMEHT B CTEPEOMETPHUH.
1.5. Ilnanupyemsblie pe3yabTaTbl 00y4eHHs.
B pesynbrare wusyueHuss AUCHMIUIMHBI «KOMIBIOTEPHBIA JKCIEPUMEHT B
reOMETPUU» U PEIIeHUs] OTMEUEHHBIX BBIIIE 3a]1a4, 00y4YaIOMUUCS TOJKEH:
3HamMb. OCHOBHbBIE IPUHIUIIBI JUJAKTUUECKON MOJearu 00ydYeHUs] TeOMETPUH
B IIKOJIE€ C UCMOJIb30BAHUEM KOMIIBIOTEPHBIX IKCIIEPUMEHTOB;
ymembs: TPUMEHATDH IUIAKTUUYECKYIO MOJEb UCCIEJ0BATEIbCKOI0 00yueHUs
r€OMETPHUH B IIKOJE HA OCHOBE KOMIIBIOTEPHBIX IKCIIEPUMEHTOB;
gradems. METOAMKON OpraHu3alMM HUCCIEA0BATEIbCKOrO0 OOyueHus
reOMETPUHU Ha OCHOBE KOMIBIOTEPHBIX 3KCTIEPUMEHTOB.

N3yuenne nmucturinibl «KOMIBIOTEPHBIH JKCIEPUMEHT B TE€OMETPUU» U
peleHre OTMEUCHHBIX BBINIE 3ajlad HAMNpaBieHO Ha (POpMHUpPOBAHHE CIEAYIONTUX
KOMNnemeHyui:

ObwexynbmypHvle KOMnemeHyuu:
OK-4. CniocoGHOCThIO K KOMMYHUKAIIMK B YCTHOM M MUCbMEHHOU (hopMax Ha
PYCCKOM M HMHOCTPAHHOM fA3BIKax [JIsl pEIIeHUs 3a7ad MEXIMYHOCTHOTO H
MEXKYJIbTYPHOTO B3aUMOJICHCTBHSI.
OK-5. CnocoOHOCThIO paboTaTb B KOMaHJE, TOJEPAHTHO BOCIHPUHUMATH
COLIMAJIbHBIE, KYJIbTYPHBIE U JIMUHOCTHBIEC PA3JINYUSI.
Obwenpogheccuonanvrvle KOMnemeHyuu.:



OIIK-1. T'oTOBHOCTBIO CO3HABaTh COLMAIBHYIO 3HAYMMOCTH CBOEHM Oymyriei
npodeccun, 00J1alaTh MOTUBAIMEH K OCYIIECTBICHHUIO MPOQEeCcCHOHATBHON
NeSTeTbHOCTH.

IIpogpeccuonanvuvie komnemenyuu:

[IK-2. CriocoOHOCTBIO MCTOJIB30BATh COBPEMEHHBIE METOJbl U TEXHOJIOTHUU
00Oy4eHUS U TUaTHOCTUKH.
1.6. KoHTpO/b pe3yibTATOB OCBOEHHUS AUCIMILIMHBI.

TEeKYIIUA KOHTPOJb: MPOBOJAMTCS C IMEJIbI0 pealnu3aldi OOpaTHOW CBSI3H,
OpraHu3allid  CaMOCTOATENIbHOM pabOoThl M  TEKYIIeH NPOBEPKH YCBOCHUS
JTUCHUIUTMHBL. METOIbI KOHTPOJISl YCIIEBAEMOCTH: pa3padO0TKa CIIEHAPUEB HU3JI0KEHUS
TeM IIKOJIBHOTO Kypca TE€OMETPUM B CTUJIIE KOMIIBIOTEPHOTO DJKCIIEPUMEHTA,
nmoAroToBka nuHamudeckux deptexeil (GSP-daitnor B cpene XXupas matemartuka).
dopma KOHTPOJIS: BHIMOJHEHUE UHAUBUIYATbHBIX JIOMAIIHUX PadoT,

- pYOeXHBIH KOHTPOJb: TPOBOJUTCS MEKTYy OCHOBHBIMU pa3eiaMu JUCITUTIITUHBI
C LIETBIO OTPEICIICHHUS] YPOBHSI OCBOCHHS M3YyUYEHHOI0 MaTepuralia yepe3 HalluCcaHue u
3aIUTY UHIUBUAYAIBHBIX JOMAITHUX paboT.

- UTOTOBBIM KOHTPOJIb: 3a4€T, MPOBOJIUTCS C IETBIO OIEHKU YPOBHSI OBJIAJICHUS
KomneTeHusamMu B coorBerctBun ¢ @I'OC BO.

O1eHOYHBIE CpENICTBA PE3YJIbTATOB OCBOCHUS TUCLMIUIMHBI, KPUTEPUU OIEHKHU
BBITIOJTHEHUS WHIWBHUIYAJIbHBIX TOMAIIHUX paOOT MpeacTaBlieHbl B pazjeie «DoHa
OIICHOYHBIX CPEJICTB IO AUCIUTIIIUHE.

1.7. Ilepeyenb 00pa3oBaTeJbHbIX TEXHOJIOIHH, MCIOJb3YyeMbIX IPH OCBOCHHUU
AMCIUILIMHDI.
1. CoBpeMeHHOE TpaAUIMOHHOE OOy4YeHHE C  HKCIOJBb30BAHUEM CHCTEM
JTMHAMHYECKON T€OMETPHH.
2. Tlegarornyeckue TEXHOJOTUM HAa OCHOBE T'yMaHHO-JIMYHOCTHOW OpHUEHTAIIUU
MeIaroruuecKoro mpoiecca:
-TieJaroruka COTPyAHUYECTBA;
-TYMaHHO-JTUYHOCTHAsI TE€XHOJIOTHSI.
3. Ilemarormyeckure TEXHOJIOTMM Ha OCHOBE aKTUBHU3AIlMM U HHTEHCU(DUKAIIUU
NeATeIbHOCTH 00yJYaroIXcs (aKTUBHBIE METO/IbI O0OyUEHHS ):
-00y4eHHUE B CTUJIC SIKCTIEPUMEHTAJIBHOW MaTEMaTHUKE;
-ICCJIeI0BATEILCKOE 00yUCHHUE;
4. Tlemarormdyeckue TEXHOJOTUM HAa OCHOBE 3(P(EKTUBHOCTH YIPABICHUS U
OopraHu3aluy y4eoHoro mpoiecca:
-TEXHOJIOTHsI KOMITBIOTEPHOTO SKCIIEPUMEHTA B BUPTYaJIbHOM JIabopaTopuu;
-T€XHOJIOTHH UHAUBUIyaTU3AIMN 00yUEHUS.



2. Opranu3anMoOHHO-METOANYECKUE JOKYMEHTBI
2.1. TexHonoru4yeckas Kapra o0y4yeHus JUCHUILINHE

«KoMNnbIOTepPHBI IKCIIEPUMEHT B reOMeTpum»

Hanpasnenue noarorosku: 44.03.01 [legarornyeckoe o6pazoBaHue
HanpasnenHocts (nmpoduiib) 06pa3oBaTesibHON TPOrpaMMbl
«MatemaTHKa»

KBamudukanus: 0akanasp, 3aouHas popma o0yueHus
(oOmmast TpyI0eMKOCTh 2 3.€.)

Mopynu. HaumenoBanue
pa3enoB M TEM JUCITUTLIHHBI

Bcero
YacoB

(3.e.)

KoHTakTHEIE Yachl

BCET'O

JIEKIUH

MpPaKT-X
3aHATHI

nmabopat
OPHBIX

Camocto
ATCIbHAA
pabota

@OpMBI U METOABI
KOHTPOJISl OLICHOYH.
CPEICTBOM

MOAYJIb 1. KomnboTepHbIii
JKCNEPUMEHT B INIAHUMETPUHU

40
1,1)

12

8

28

1.1. JXwmBas MaremaThka Kak
YHUBEPCAIBHOE CPEACTBO OOyUYECHUS
IUTAaHUMETPUU Ha OCHOBE
KOMIIBIOTEPHOI'O 3KCIEpUMEHTa

10,5

1,5

0,5

9

1.2. XwuBas MaremaThka Kak
CpeaCTBO CaMOKOHTPOJIS H
CaMOIPOBEPKU npu pelieHuu
IUIAHUMETPUYECKUX 3a1a4.

10,5

1,5

0,5

1.3. Pemenue 3aa4 Ha HaXOXKIEHUE
MHOXECTBA  TOYEK IJIOCKOCTH
METOJI0OM KOMIBIOTEPHOTO
JKCIIepUMEHTa

10,5

1,5

0,5

1.4. KoMIbrOTEpHBIH 3KCIEPUMEHT
B PEIICHUH  IUIAHUMETPHYECKHX
3agay Merogom 'MT

10,5

1,5

0,5

1.5.. KoMIBIOTEpHBIH 3KCIIEPUMEHT
B PEIICHUM KOHCTPYKTHBHBIX 3aj1ad
anreOpandecKuM METOJIOM

9,5

1,5

0,5

1.6. KoMmbroTepHBI 3KCIEPUMEHT
B pEIIEHMH  3ajad  METOAOM
reOMETPUYECKUX NPpeodpa3oBaHuil

11

1.7. PemeHue IUIaHUMETPUYECKUX
3a/1a4 Ha BBIYMCIICHUE PACCTOSHUI U
YIJIOB  METOIOM  KOMIIBIOTEPHOIO
9KCIEepUMEHTa

11,5

2,5

0,5

WunuBunyansHas
JoMarHss padora Nel

MOAYJIb 2. KoMnboTepHbIii
JKCNEPHMEHT B CTepeoMeTpUH

28
(0,78)

22

2.1. JXwuBas MaTemMaTHKa Kak
YHUBEPCAIBHOE CPEACTBO OOyUYECHUS
CTepeOMETPUU Ha OCHOBE
KOMIIBIOTEPHOT' O 3KCIIEpUMEHTa

6,5

1,5

0,5

2.2. JXwuBasgs MaTemMaTHKa Kak
CpeaCTBO CaMOKOHTPOJIS H
CaMOIPOBEPKU npu pelieHuu
CTEepEOMETPUUYECKUX 3aJau.

6,5

1,5

0,5

2.3. PemeHne cTepeoMeTpHYECKHX
3a/1a4 Ha BBIYMCIICHUE PACCTOSHUM U
yrjoB u KOMIIBIOTEPHBIH
9KCIEPUMEHT

7,5

1,5

0,5




2.4. PemeHne cTepeoMETPHYECKHX 7,5 1,5 0,5 1 6
3aJlad Ha BBIYHCICHHE OOBEMOB H WnnuBnpyansHas
TIoImaae " KOMIIBIOTEPHBII nomantHsis pabora Ne 2
JKCIIEPUMEHT
UTOT'OBBIN KOHTPOJIb 4 3auér

(0,12)
Hroro 72 16 4 12 52

2




2.2. Copep:xaHue  OCHOBHBIX pa3JeJOoOB H TeM  JUCHUILIMHBI
«KoMnbIOTEPHBIH IKCTIEPUMEHT B FreOMeTPHUMN»

[lepexoq Ha wucnosib30BaHUE B 00II€00pa30BaTENIbHON IIKOJE UAEH
MPOEKTHOTO W UCCIENOBATENbCKOr0 OOY4YeHUsl SBJISETCS HE TOJBKO OJHUM U3
tpedoBanuii HOBBIX PI'OC (2010-2012 rT.), HO ¥ OOIIIEMUPOBOY TEHACHIIUEH.

Cepbe3Hoe BHUMAaHHME K MHTEIJIEKTyaIbHOMY Pa3BUTHIO yYalllMXCsS Ha BCEX
CTyNeHsX oOmero oOpa3oBaHMsl — 3aJIOT yCIeXa CTpaH, SIBISIOUUXCS MUPOBBIMU
JUIEpaMHU 10 Ka4eCTBY €CTECTBEHHOHAYYHOr0 M MaTeMaTudyeckoro oopaszosanus. [1o
pesynpratam uccinenoBaHuii PISA 2012 roga x uuciay Takux CTpaH OTHOCATCS
Kwuraii, Cunranyp, SAnonus;, unnsaaus, Icronus, Pecnybnuka Kopes. Poccuiickast
denepanys 3aHUMAET JIMIIB 38 MECTO.

OT0 00BSCHSAETCA TeM, YTO cUcTeMa oOpa3oBaHMs B HAIllel CTpaHE J0JITroe
BpeMsi Jiellajja CTaBKy Ha JIOCTHXKEHUE BBICOKOI'O YPOBHA APYIUPOBAHHOCTU
KOJIbHUKOB. [Ipu 3TOM BBIOOp croco0a mepenayn HayyHbIX 3HAHUM ydaluuMmcs
OCTaBaJICA 32 CAMUMU YUUTEISIMHU.

Huciuminaa «KoMIbIOTEpHBIA 3KCIEPUMEHT B F€OMETPUMY MPEICTaBIsAET
co0oll y4eOHbIi Kypc, B KOTOpOM OyAYyIIMHA Y4YUTEIhb MATEeMAaTHUKUA 3HAKOMHTCS C
WHHOBAIMOHHBIM B3IJISI/IOM Ha BBIXOJ M3 OTMEUEHHOM BBIIIE CUTYallMd, B OCHOBE
KOTOPOTO JICKHUT HUAES YCWICHHS BHMMAaHUS K HKCIEPUMEHTAIbHOMY MOJIXOIY B
MareMatuke. Peanuzaiueil 3ToM uaeu 3aHUMAaeTCs KOJUIEKTUB HCCIeqoBaTeNen
CeBepHoro Apkruueckoro ®PenepanbHoro yHusepcurera uMm. M.B. JloMoHOcoBa
(xadenpa sKCIIEpUMEHTATBHOM MaTEeMaTUKH M WHGOpMaTH3alud 00pa3oBaHUs) U
KpacHosipckoro rocynapcTBEHHOIO IeJarorndeckoro yHuBepcureta wum. B.IL.
ActadbeBa. OO11ee pyKOBOJICTBO UCCIIEIOBAHUEM OCYIIECTBIISIET I.I.H., TIpodeccop
M.B. IllabanoBa (CADY).

[TocpenctBoM aucuMIUIMHBL «KOMIBIOTEPHBIA IKCIIEPUMEHT B T€OMETPUM
oOydaromuecs: paccMaTpUBalOT MAaTEMATUKY HE TOJIBKO KaK OCHOBHOM MpeaMeT B
OBJIAJICHUM OCHOBaMHU IMPOBEJCHMSI TEOPETUUYECKUX UCCIEIOBaHUNA, HO U Kak
PaBHOMNPABHYI0 C TPEeIMETaMH €CTECTBEHHOHAYYHOrO IMKiIa oOJacTh JUis
dbopMHpOBaHUS YMEHHUM TPOBOJUTH SKCIIEPUMEHTHI U UCCIIEIOBAHUS B BUPTYaJIbHBIX
1abopaTopusix, HAaBEIKOB cOOpa, 00pabOTKH M aHAIN3a SMITUPUUCCKUX JTaHHBIX.

KoMmbloTepHble TEXHOJOTUM CETOJIHSA OTKPbUIM HOBBIE BO3MOYKHOCTH JJIsi
peanu3anuu UIeu UCCIeA0BATENIbCKOro Moaxoaa B o0ydenun Mmaremaruke. O0 3Tom
CBUJIETENIbCTBYET OYpHBIM POCT YHUCIa MOJENEH MCCIIEeOBATEIbCKOTO 00yUYeHUs
MaTeMaTuKe, MpakTUYecKas peaiu3aius OONBIIMHCTBA U3 KOTOPBIX Ipearnojaraer
WCIIOJIb30BAaHUE KOMIIBIOTEPHBIX OKCIIEPUMEHTOB. OTO MOJCKA3bIBAET HUJCIO
MOCTPOEHUSI MOJICNIA UCCIIEA0BATENILCKOTO OOyUYeHHs] MaTeMaTUKE B COOTBETCTBUHU C
METO/I0JI0TUEN IKCIIEPUMEHTATIBLHON MaTeMaTHKH.

OcBoenue AuCHUILIMHB «KOMIBIOTEPHBII 3KCIIEPUMEHT B T€OMETPUU» TECHO
CBS3aHO C U3YYEHUEM TakuxX AucUMIUIMH Kak «['eomerpus», «MHpopmaTukay,
«Teopust u MeToIMKa O0yUEHUS MATEMATUKWY, C MIEIarOrMY€CKUMH MPAKTUKAMU, YTO
TpeOyeT COIJlacOBaHUSA COJEPKAHMS W TOpsAKa MpEenojaBaHUs Ha3BaHHBIX
JTUCIUIUINH.



B cTpykType n3yuaeMoro Kypca BbIJIETIEHBI IBA OCHOBHBIX MOAYJIS: MOOYb 1 —
KoMnbloTepHBI 3KCMIEPUMEHT B IUIAHUMETPUHU, Modyas 2 — KommbloTepHbI
DKCIIEPUMEHT B cTepeoMeTpuu. IIpuBenem conepkanue Kaxaoro U3 MOIyJICH.

Mooyas 1. Komnvlomepnulii 5Kcnepumenm 6 nianumempuu.

Cucrema nunamuueckod reomerpuu (C/I') kak yHHBEpcallbHOE CpPEICTBO
oOydeHHs TJIaHUMETPUM Ha OCHOBE KoMibioTepHoro skcrnepumenta. CUAIT Kupas
MaTeMaThKa KakK CpEeACTBO CAMOKOHTPOJs M CAaMOIIPOBEPKM IIpU PELICHUU
IUIAHUMETPUYECKUX 3ajad. PelieHue 3amad Ha HAXOXKJIEHUE MHOXKECTBA TOYEK
IJIOCKOCTH METOJIOM KOMIIBIOTEPHOIO dKCIepuMeEHTa. KOMIBIOTEPHBIN IKCIIEPUMEHT
B PELICHNH IUIAHUMETpUYECKHX 3a1a4d MmeToaoM I’ MT. KoMIbroTEpHBIN SKCIIEPUMEHT
B PEIICHWU KOHCTPYKTHBHBIX 3ajay ainreOpandeckuM MeTojoM. KoMIbloTepHBIH
HKCIIEPUMEHT B PpEIICHWH 33Ja4 METOJOM TIe€OMETPUYECKHX MNpeoOpa3OBaHU.
Pemienve ruiaHuMeTpUYECKUX 3a7a4 HA BBIYMCIICHUE PACCTOSSHUM U YIJIOB METOJI0M
KOMIIBIOTEPHOT'0 DKCIIEPUMEHTA.

Mooynw 2. Komnviomephoiii 3kcnepumenm 6 cmepeomempuu.

Cucrema ITMHAMUYECKOM T€OMETPUU KaK YHUBEPCAIbHOE CPEJICTBO O0yuYeHUs
CTEPEOMETPHUM Ha OCHOBE KOMIIbIOTEpHOro 3kcnepumenTa. C/II" )KuBass maTtemartuka
KAaK CpEICTBO CaMOKOHTPOJISI U CaMOIIPOBEPKU NPH PEIICHUU CTEPEOMETPUUECKUX
3amad. Pemenue crepeoMeTpuyecKuX 3ajlad Ha BBIYHMCICHUE PACCTOSHUM M YIJIOB U
KOMIIBIOTEPHBIN DKCIIEPUMEHT. PenieHrne crepeoMeTpuyecKuX 3a7a4 Ha BbIUYMCICHHE
00BEMOB U TUIONIAICH U KOMIIBIOTEPHBINA SKCIIEPUMEHT.

HporpaMMoﬁ JAUCHUITIITMHBI npeayCcCMOTpECHO IMPOBCIACHUC JICKLII/Iﬁ n
Ha60paTOpHBIX BaHHTHﬁ, a TakKXe Takou BHA KOHTPOJII KaK HWHIAWBUAYAJIbHAsA
JOMalIHAA pa60Ta. Hrorosas arTeCTald IO YCBOCHHUIO COACPIKAHHA AUCHUIIIIMHBI
IMpOBOAUTCA B BUAC 3a4YCTaA.



2.3. MeToauvyeckne peKOMEHAAUNH 110 OCBOEHHUIO TUCUUIJINHBI.

ChopmynupyeM OCHOBHBIE METOJAMYECKHE PEKOMEHAAIMU 110 Pa3BUTHUIO
JMHUM SKCIEPUMEHTAIIBHOM MaTeMaTUKW B HayaJlbHOW, OCHOBHOM W CTapuieu
HIKOJIaX.

Pa3BuTHe JJUHNM IKCIIEPUMEHTAJIBHON MATEMATHKH B HAYAJIbHOU LIKOJIE.

N3ydyeHrne mMaTeMaTUKU B HA4YajlbHOW IIKOJE MPEAOCTABIISIET BO3MOXKHOCTH U
yCJIOBHUS [JIi TPOAYKTUBHOTO (opMHUpOBaHHUS 0a30BBIX YMEHHUH, CBS3aHHBIX C
peanu3anmeil SKCIePUMEHTAIBHOIO MOAX04a MPU WU3YUYCHUH MATEMaTHKH, Tak Kak
BCE IMpaBWIa MaTEMaTHUYECKUX JCHCTBUM (POPMHUPYIOTCS B OSTOT NEPUOA KakK
WHIYKTUBHBIE OOOOIIEHHS YaCTHBIX 3aKOHOMEPHOCTEH, K OOHAPYKEHHIO KOTOPBIX
y4daluecs TpuluIn CIy4ailHO WU 10 3aJaHUI0 YUUTE.

IlepBpie MaTeMaTHYECKHE 3HAHUSI CKIAABIBAIOTCA Yy YYalllUXCS HAa OCHOBE
MPEAMETHBIX JCHCTBUM (TepecueT U CpaBHEHHUE TPYMI MPEAMETOB). DTO SIBISETCS
0JIarONpUsITHON OCHOBOM sl 3apOKICHUS U HAKOTUICHUS TPEJCTABICHHUM OIbITA
WCIIO0JIb30BaHUsI HATYPHBIX SKCIIEPUMEHTOB 03KOHOBCKOT'O THIIA.

K motpebHocTu ux npoBeieHrss 0OBIYHO TTPUBOJAT BOIPOCHI, TUIa «YT0, eciu
nmonpoOoBaTh CHAENaTh Tak?» «A 4YTO MPOU3OUIET, €CIU ...7» M T.M., KOTOPBIC
BO3HUKAIOT B XOJ€ PEUICHUS 3a7a4 APYTUX JTUHUM.

OBnageHue TUM BHUIOM SKCIEPUMEHTOB MPOSBIISETCS B CIIOCOOHOCTH IOI-
MeuaTh 3aKOHOMEPHOCTH TPHU BBIMOJHEHUHU OJHUX U TeX XKe 3aJaHUl ¢ 00bEKTaMH
pa3HOM TPUPOJIBI, a0CTParupysach OT UX MPHUPOJBI, a TAKKE B CIIOCOOHOCTH BUICTH
MPUYMHBI CXOACTBA M PA3IUYUSA PE3YJbTATOB OJHUX M TE€X K€ MPAKTUUYECKUX
NEUCTBUM B, Ka3aJloch Obl, CXOAHBIX VYCJIOBUSX M HCMHOJb30BAaTh UX A
pallMoOHAIU3allMd  PYTHHHBIX  JIEUCTBUUA. 3apOXKIEHUIO  MpEeJCTaBJICHUN 00
AKCTIEpUMEHTaX OSKOHOBCKOT'O THIIA CIIOCOOCTBYET TMOCTAaHOBKA 3aJlaHUN Ha
BBITIOJITHEHUE CEPUM TPAKTHYECKUX JEHCTBUN, C TMOCIeAyrole BepOanu3anuen
CIoco0a uX BBIIOJHEHMUS.

CrenyronmM BUAOM 3KCIIEPUMEHTOB, C KOTOPBIMHM 3HAKOMSATCS YYallUEeCs MIpU
W3y4YeHUM MAaTeMaTHMKAd B  HayallbHOM  IIKOJE, SBIAIOTCS  AKCIEPUMEHTHI
apUCTOTENIEBCKOT0 THUIA. VX TJIaBHBIM OTJIWYUEM OT DKCIEPUMEHTOB OPKOHOBCKOTO
THUIIA SIBJIAETCS aKTUBHBIA XapaKTep MO OTHOIICHUIO K 00BeKTYy u3ydeHus. Ha stom
JTare MPOUCXOIUT OOYUYCHHUE TJIAHUPOBAHUIO IKCTIEPUMEHTOB, II€JICHAIPABICHHOMY
UX MPOBEACHHUIO W TMOJYYEHHMIO aJE€KBAaTHBIX BBIBOJOB. BBOIMUTCS crienuaibHbIC
TEpMHUHBI, YYalllMECsd Y3HAIOT O Pa3JIMYHOM HA3HAYCHUU OHKCIEPUMEHTOB B
MAaTEMAaTHYE€CKOM TMO3HAHUU, KPOME TOIr0 YYalllMEeCs 3HAKOMATCS C pPa3InYHbIMU
BUJIaMU BEIIIECTBECHHBIX (MHTEpIpETAIMOHHBIC) MOJICIHN M3y4aeMbIX
MaTeMaTHYeCKUX OOBEKTOB, OCBAaMBAIOT CIIOCOOBI MX CO3JaHUS U IIEJIeCO00pPa3HOro
HCITOJIBL30BaHMUS.

3apoXKJICHUIO TEPBBIX  MNPEACTABICHUM O  BO3MOXHOCTH  AKTHBHOTO
BO3JICHCTBUS HA OOBEKT U3YUEHHUS CIIOCOOCTBYET BBEJCHUSI MTPABUII MAaTEMAaTHUECKUX
NEUCTBUMA, KOTOpPHIE HAa TEPBBIM B3] KaXyTCd HMCKYCCTBEHHbIMM. Jlns uX
omnpaBaaHus TpeOyeTcs HAWTH MOAXOAIIYI0 MHTeprpeTanuio. [lepBeiM mpumMepoM



TAKOTO MpaBUJIa SABJISETCS MPABWIO HAXOXKJICHUA HEU3BECTHOro ciaraemoro. OHO
ONPaBJbIBACTCS HWHTEPHNpPETAlUECl ATOM 3aJaud KakK 3aJaud HaXOXKIACHUS JJIUHbI
4acTU OTpE3Ka.

I[Ipuwmep l. Ilpudoymaiime npasuio HaxoxncoeHus Heu38eCmMHO20 C1a2aemoco
X, m.e. a + x = b, 20e a — uzgecmnoe ciraeaemoe, b — uzsecmuas cymma.

s atoro mpeactaBbTe, uto b = AB, a = AC, x = BC (Huxe mpeacTaBiieH
TuHaMHYeCcKUi depTéx B cpene Kuas matemaruka). M3mensiite otpe3ok AC (c
MOMOIIBI0 MBIIIKK Tiepemeniaiite Touky C), 3amonHss tadmuny. [lpuaymaiite, kak
Haiitu BC He uzmepsig ero. [IpoBepbTe CBOM BBIBOJIbI H3MEPEHUSIMH.

A C
@ O o B AC = 3,08 cm
CB=6,92 cm
AB = 10,00 cm
AC_| CB |AC+CB| 4B AC + CB = 10,00 cm
2,00cm 8,00cm 10,00cm 10,00 cm
7,00cm 3,00cm 10,00 cm 10,00 cm
3,08cm 6,92 cm | 10,00 cm | 10,00 cm

Pa3BuTHe JJUHMH IKCIIEPUMEHTAJIBHON MaTeMAaTHKH B OCHOBHOM IIKOJI€.

OcHoBHas 1IKoJa SIBIsiETCS HauOosiee BaXKHBIM MEPUOAOM B Pa3BUTHM JIMHUU
AKCHEPUMEHTAIBHON MAaTEMATUKH, TaK KaK 3J€Ch YYalIUMCS MPEICTOUT HE TOJBKO
OCBOUTH KOMITBIOTEPHOE HKCIIEPUMEHTUPOBAHUE BO BCEM €r0 MHOrooOpa3uu, HO U
OCO3HaTh OTPAHUYEHHOCTh IKCIIEPUMEHTAJIBHOTO MOAX0Ja, 3HAYMMOCTh Pa3yMHOIO
COYETAHUS HKCIEPUMEHTAIBHBIX METOJ0B C TEOPETHUECKUMH.

B 5-6 «knaccax ywammecs TpPOAOJDKAIOT — KCIIEPUMEHTHUPOBATh €
BELIECTBEHHBIMU MOJIEISIMU  MaTeMaTUYeCKUX OOBEKTOB, [E€Jal0T BBIBOJLI O
MaTEeMaTUYECKUX 3aKOHOMEPHOCTSX, yOeKIaloTcs B LEJIECOOOPa3HOCTH BBOJUMBIX
MpaBUJl  MATEMAaTHYECKUX JEHWCTBUH C ONOPOM HA  pa3IMYHBIE  THUIIBI
MHTEPIPETALUOHHBIX MOIeNIeH (AuarpaMMsl, TpaduKu, MaclITaOHbIE U CXeMAaTUYHbIE
M300paKEHUS TEeOMETPUUYECKUX (Uryp, H300pa)k€eHUe 4YKcesl TOYKAMU YHUCIOBOU
NpsIMOM, WrpalibHas KOCTb, MOHETAa, ypHa C IlIapaMu, AEPEBO BapUaHTOB M T.II.).
Bonpmime BO3MOXKHOCTH JUIsl PELIEHUS 3THX 3aJad NPEJOCTABISIET JMHUSA 4YWCIA U
BBIYMCJIIEHUA B  OPraHMYHOM COYETaHWM C  MEPHBIMH  BEIMYMHAMH U
reoMeTpuyeckuMu  (urypamu, BBeJeHHE OYKBEHHOTO O0OO3HAY€HHE 4YHUCIa,
nporeaeBTiKa (YHKIMOHAIBHBIX 3aBUCMMOCTEHN, Havyajla KOMOMHATOPUKU U TEOPUH
BEPOATHOCTEHN.

B 5-6 knaccax ywaniyecsi 10JKHBI MOJTYYUTh MPEICTaBIeHUs 00 0COOEHHOCTIX
KOMITbIOTEpHOTr0 3kcnepumenTa (Beruncnutenabbix B CIT u Excel, reomeTpuueckux
B CHAI'), o6 ero mnpeumymiecTBax IO CPAaBHEHHUIO C DSKCHEPUMEHTaAaMHU Ha
BEILIECTBEHHBIX MOJIEISAX, 00 OrpaHUYEHHOCTH KOMIBIOTEPHBIX 3KCIEPUMEHTOB IO
CPaBHEHHUIO C JETYKTUBHBIMHU U aHAJTUTUYECKUMHU METOJAMH.



I[Ipuwmep 2. 3asucum au cymma yenoe mpeyeonvHuxa om e2o gopmol? Umo
NOKAXMCYmM 9KCHEPUMEHMDBL, 8 OCHOBE KANHCO020 U3 KOMOPLIX JIeHCUm OOUH U3 mpex
PA3HBIX MEeM0o008 (Memoo UsMepeHus, Memoo opueamu, KOMNbIOMePHblL Memoo)?

[IpuBeném oauH U3 ClIEHAPUEB KOMITBIOTEPHOTO dKcnepuMmenTa. [loctpoum Ha
pabouem mosie cpeanl XKuBas MmaTemMaTHKa MPOU3BOIBHBIN TPEYTrOJIbLHUK, U3MEPHUM C
nmomoIibio KoMaH bl «3mepenue» ero yriibl. C MOMOIIBI0 KOMaHbI « BEIYUCIUTE)»
HalIéM CyMMY BCEX YIJIOB TPEyrojibHHKa, BbIBelleM ee¢ Ha 3KpaH. [lepemeriaem c
MTOMOIIIBI0 MBIIIKU TI0 AKPaHy BEPIIMHBI TPEYTOJbHUKA M CICAUM 32 U3MEHEHUEM
cymmbl yriioB. Co3fmaauM TaOiuIly ¢ BEJIMYMHAMH YIJIOB TPEYrOJbHMKAa W HUX
cymmoii. [ToBTOpuUM sKCHIEpUMEHT HECKOIbKO pa3. Craenaem BeIBOA. K ogMHAKOBBIM
T BBIBOJIaM TPUBEAYT HAC BCE DOKCIEPUMEHTHI (MemoO uzmepeHus YrioB
TPAHCHIOPTUPOM; MemoO opueamu: TieperudaHue BBIPE3AHHOTO HOKHULIAMU
tpeyronbHuka ABC mo cpenHei nuHuM napauienbHod AB, 3areM coBMelIEHHE
BepiminH A u B ¢ Bepmmuoit C; u, HakoHEN, Komnviomepuull memoo)? Kakon u3
HKCTIEPUMEHTOB MO3BOJIWII MTOTYUUTh O0Jiee HaJexKHbIe pe3ynbTaThl? [louemy?

y;::n12_=6f(’)50360 Yeon1 | Yeon2 Yeon3 Cymma yanos
’ 69,30° 37,25° 73,45° 180,00°
Yeon3 =173,42° 90,00° 3145° 58,55°  180,00°
Cymma yenos = 180,00° 110,49° | 25,17° | 44,35° 180,00°
66,53° | 40,06° | 73,42° 180,00°

CucreMaTnueckoe MNMPUMCHCHHUEC KOMIIBIOTCPHBIX JKCIICPUMCHTOB IPUBOAUT K
IMOCTCIICHHOMY HaKOIIJIICHUIO HpeI[CTaBJIeHI/Iﬁ 0 CUTyaluAax IIOABJICHUA
MMapagOKCAJIBbHBIX PC3YJIbTATOB, KOTOPLIC IMOPOKIAAOT MOTUBALIMOHHYIO OCHOBY JIA
BBISIBJICHUSI 3HAHUM O MNpUuiIrMHaX OI'PAHNYCHHOCTH MCTOJAa KOMIIBIOTCPHOI'O
OKCIICPUMCHTA U €T0 BO3BMOKHOCTAX,; IJISI PA3BUTHUA 3HAaHUM B KypcCe I/IH(i)OpMaTI/IKI/I n
HUKT 0 BO3MOXHBIX MMpUYrUHaX IIOABJICHUA OIIMnOOK Ipu IMPOBCACHUN
KOMIIBIOTCPHOI'O  9KCIICPUMCHTA (OH_II/I6KI/I mponeccopa, OIINOKHU MporpaMmel,
OIITHOKH MOI[CJII/I); IJIA pa3sBUTUA 3HAHUM B KypC€ MATCMATHUKC O CTATUCTUYCCKUX
MCTOOax 06pa60T1<1/1 OKCIICPUMCHTAJIbHBIX TaHHBIX.

Pa3BuTHeE JUHNM IKCIIEPUMEHTAJIBHON MATEMATHKHU B CTApPIIEH LIKOJIE.

N3yyenne B crapmed IKoJIE Havyal MaTEMaTHUYECKOTO aHaIM3a CO34aeT
YCIJIOBHS JIJISI PACIPOCTPAHEHUSI MBICJICHHBIX SKCIIEPUMEHTOB Ha HOBYIO 00J1acTh, a
TAaK)KE JJI1 Pa3BUTUS NPEIACTABICHUM YYalIMXCS O 3HAYMMOCTH KOMITBIOTEPHBIX
AKCIIEPUMEHTOB B PACIIMPEHUN BO3MOXKHOCTEU MBICICHHOTO SKCIIEPUMEHTHUPOBAHHUS.

brnaronpusiTHble YCIOBUS CKJIAIbIBAIOTCS TOJ[ BIMSHUEM HEOOXOIUMOCTU
paboTHI ¢ a0CTPAKIUAMHU AKTyIbHOW M OTEHITMAIbHON OECKOHEUHOCTH.

Kak wu3BecTHO, O3HAKOMJICHHME C HadajlaMd MaTeMaTHYeCKOIo aHajau3a B
CTapIIei MKoJie MOXKET ObITh OCYIIECTBICHO TOJBKO C OMOPOIl HA MPaBIONOJ00HBIC
pacCy:KIE€HUs W HArJSIAHOCTh. ba3oBasg maremaruyeckas MNOATOTOBKA yYallUXCs
HEJIOCTAaTOYHA HE TOJBKO JJIA JOKA3aTEIbCTBA TEOPEM MATEMATHUYECKOI0 aHAIN3a, HO
Jaxe W JUISI BBEICHHS CTPOTHUX ONpeaAcieHud ¢GyHIaMEHTAIbHBIX TOHSTHM:



nepeMeHHOM, (PYHKIIMH, OCCKOHEUYHOCTH, Tpejesa, MPOU3BOAHOW M WHTerpaia. B
ATHX YCIOBUSX aBTOPHl YYEOHHWKOB MO Anredpe W HayaiaM aHajan3a HCIOIB3YIOT
METOJIMYECKHE PEIICHUs, KOTOpPBIE CIOCOOCTBYIOT (OPMHUPOBAHUIO aJICKBATHBIX
MpeacTaBleHud 00 HIEHHON OCHOBE MaTeMaTHYECKOro aHanu3a. Tak, Hampumep, B
yuebnuke A.I'. MopakoBu4a, TpeiaraeTcsi COMpPOBOIUTH BBEICHUE OMPEICICHUS
MOHATHUS TIpeiea MOCIeOBATeIbHOCTA 00pa3aMy «TOYKHU CTYIIECHHUS» JIJISl YICHOB
YHCIIOBON TIOCIEAOBATCIIPHOCTH W ACUMIITOTHI Tpaduka (QyHKIUHU, 3aJaHHOW Ha
MHOYKECTBE HATYPaJIbHBIX YHCEII.

Kypc crepeoMerpun TpeaCcTaBIseT Maccy BO3MOXKHOCTEH I Ppa3BUTHS
3HAHMH ydanuxcss 00 JKCIEPUMEHTAIBHBIX METOoAaX. B cHily OrpaHMYeHHOCTH
MO3HABATEIbHBIX (DYHKIMH CTaTHYECKUX IPOCKIIMOHHBIX H300paKCHUH, M3ydCHHE
CTEpEOMETPHH OCYIIECTBISETCS ¢ MPUMEHEHHEM BEIIECTBEHHBIX MOJENEH, a TakKe
KOMITBIOTEPHBIX THHAMHYECKHX MOJCIICH T€OMETPUICCKUX DUTYP.

IT puwme p 3. lHocmpoume ceuenue kyoa ABCDA;B;C;D; niockocmuio,
npoxoosuweu uepe3z mouku K, F u L, npunaonesxcawue péopam BC, A;B; u DD,
coomeemcmeenHo. Hccaedyime 3a8UCUMOCmb 8UOA CeYeHUsl OM NONOHCEHUST OAHHBIX
mouex Ha pebpax Kyoa.

[IpoBeieHHEe  KOMITBIOTEPHBIX  OKCIIEPUMEHTOB  C  HCIIOJIb30BaHHUEM
MPOCKITMOHHBIX JTMHAMHYCCKUE MOJeNIeld TpeOyeT OT ydalluxcs 3HaHUS CBOWCTB,
COXpaHSIEMBIX W HE COXpPaHACMBIX TPOCKIMOHHBIX UYEPTSHKOM, a TaKKe
WCIIOJIb30BAaHUSI BO3MOXKHOCTEH HW3MEHEHUs paKypca HW300paKeHHS, BBEICHUS
JOTIOTHUTEIIBHBIX TIOCTPOCHHA WM TIOCTPOCHHUS Pa3BEPTKH IS «HACTPOUKH
MPOCKIIMOHHBIX ~ M300paXCHWH MO  3aJaHHBIM  METPUYCCKUM  CBOMCTBAM
TCOMETPUYCCKUX (uryp, TOJY4YeHHS JaHHBIX 00 OTHUX CBOHCTBaX B XOJIE
KOMITBIOTEPHOT'O SKCIICPUMCHTA.

A,

D

[IpoBOJS PKCHEPUMEHT C pa3iIuuHbIM pacnojioxkenneM Touek K, F u L,
ydaiuecs: OyIyT moJIy4aTh pa3JInuHble BUJIBI IJIOCKUX CEUYEHUM KyOa.



3. KOMIIOHEHTBI MOHUTOPUHI'A YUYEBHBIX JOCTUKEHU
CTYJIEHTOB

3.1. TexHonoru4eckasi KApTa peiTHHra JMCUUIIMHBI

HaunmenoBanue HamnpaBnenue moaroToBku u ypoBeHb 00pa30BaHUs KonunuectBo
JUCLUIIINHBI (OakanmaBpuart, MarucTpaTypa, aCliupaHTypa) 3a4ETHBIX
HaumenoBanue nporpammsl/ npoduist €IMHUL/KPEUTOB
KoMrbroTepHbIii 44.03.01. ITenaroruueckoe oopaszoBanue / bakanaspuat/ 23.e.
SKCIIEPHMEHT HampagpnienHocTs (rpo¢uiisb) 00pa3oBaTenbHOM
nporpamMmbl Marematrka, 3a04Hast popma 00yIeHuUsI

r€OMETPUH

CMexHBIC TUCITUTUIMHBI 0 YYEOHOMY TUIaHY
[IpenmecTByromue: Kypcbl TeOMETPUN U HHPOPMATUKU
[Tocnenyromue: Teopusi U METOIUKA OOYUCHUSI MAaTEMaTHKE

Mopynp Ne 1
ConepxaHnue dopma paboThr* KonunuaectBo 6amioB 35 %
min max

15 25

Texymas pabora | UnauBumyaabHast
nomarnrHsisg padora Nel

Utoro 15 25

Mopynpb Ne 2
ConepxaHue dopma paboThr* KonunuaectBo 6amnoB 35 %
min max

15 25

Texymas pabora | UaauBumyaabHast
nomarnrHsis padbora Ne2

Utoro 15 25

HToroBbiii MOJTyJIb
ConepxaHnue dopma paboThr* Konunuaectso 6amnoB 40 %
min max

HroroBeiit 3a4eTr 30 50
PEUTHUHT -
KOHTPOJIb

Utoro 30 50

OO611ee KOTUYECTBO OAIIIOB 0 JUCIUTIIINHE
(o uroram M3y4eHus Bcex MOAYJIeH, Oe3 yuera
JIOTIOJTHUTEIILHOT'O MOJTYJIST)




3.2. ®oHJ OLEHOYHBIX CPEACTB (KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPHAJIbI).

MHUHHUCTEPCTBO HAYKH U BBICIHIET'O OBPA3OBAHUSI
POCCHUHMCKOM ®EJIEPAIINU

denepanbHOE rOCYJapCTBEHHOE OI0/IKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
KpacHosipckuii rocy1apcTBeHHbIN MeAArorn4ecKuii yHUBEPCUTET
uMm. B.II. AcradpbeBar»
WucTuTyT MatemMaTuku, (UMK U UHHOPMATUKU
Kadenpa maremaTuku 1 METOJUKH 00yUYEHUSI MaTEMAaTHKe

YTBEPXJIEHO OZOBPEHO
Ha 3ace/laHiK KadeIphl Ha 3ace/laHuu
poToKoJ Ne 8 Hay4HO- ‘
ot «03» mas 2018 r. METOJUYECKOTO & MHCTHATYT
MATEMATUKW,
copera UMD OUMKA ¥
3aB. kadeapoii poTokos Ne 8 L i
f oT «23» mas
//' W B.P. Maiiep 2018r.
S [Ipencenarens
HMCC

\;g\ C.B. BoptHOBCKU#

®OH/J OHEHOYHbBIX CPEACTB

JUTSI TIPOBEJICHUST TEKYIIETO0 KOHTPOJIS M MPOMEXYTOYHON aTTECTAIIUN
00ydJaromuxcs 1Mo JUCHUILUIMHE

«KOMIIBIOTEPHBIN DKCITEPUMEHT B TEOMETPUM»

Hanpasnenue noaroroBku 44.03.01 [legaroruueckoe oopa3oBaHue
HanpasnenHocts (nmpoduiib) 00pa3oBaTesIbHON TPOrpaMMbl
«MaTtemaTHKa»

(xBanugukamus (cTeneHn) «bakaaaBp»)

(3aounas ¢popma obyuenus)

CocraBuTenu: / Maiiep B.P., mpodeccop kadeaps
/ . MaTeMaTUKH U METOJIMKU 00yUCHUS
MaTeMaTUKe

Kpacnosipck 2018



IKCIHHEPTHOE 3AK/IIOYEHUE HA ®OH/I OIEHOYHbBIX CPEJICTB

[IpencraBieHHbIi POH]T OLIEHOYHBIX CPEACTB JJIsl TEKYIIEH U MPOMEKYTOUHON
arrectai  cooTBercTByeT TpeboBanusmM @OI'OC BO u mnpodeccuoHaIbHBIM
cragaapram llemaror (mpodeccuoHanbHas AESITENIBHOCTH B cepe IOIIKOIBHOIO,
HAaYaJIbHOTO OOIIEero, OCHOBHOIO OOIEero, CpeaHero oO0mero o0pa3oBaHMs)
(BocmuTaTeNnb, YUMTENb), YTBEPXKICHHbIM mpukazom Muntpyna Poccun ot
18.10.2013 N 544m.

[Ipennaraembie GOpMBI U CpeACTBA aTTECTALMU AJEKBATHBI LIENSAM U 3a7a4aM
peanu3anuu  OCHOBHOW MpodecCHOHANBHOW 00pa3oBaTeIbHOW MpPOTrpaMMbl IO
HaIlpaBJICHUIO MIOATOTOBKHU 44.03.01 Ilenarornueckoe oOpa3oBaHue,
HaIpaBJIeHHOCTh (Mpoduiib) «MartemaTuka.

OneHouHbIE CpeNCTBA W KPUTEPUM OLICHMBAHUS IPEICTABIECHbI B TOJHOM
o0beMe. DOpMBI OILEHOYHBIX CPEACTB, BKIIOUECHHBIX B TMpEACTaBICHHBIN (HOHI,
OTBEUAIOT OCHOBHBIM npuHuunaMm ¢opmupoBanuss DOOC, ycTaHOBICHHBIX B
[Honoxenuu o popmMupoBaHuu (HoHIa OLIEHOYHBIX CPEJICTB AJIS TEKYIEro KOHTPOJIS
yCIIEBAEMOCTH, TMPOMEXKYTOYHOW M HMTOroBOM (rOCYJapCTBEHHOM HMTOrOBONA)
aTTecTallMi  OoOydyaromuxcsi 1o  00pa3oBaTeNbHBIM  MPOrpaMmaM  BBICIIETO
oOpa3zoBaHus — TMporpamMmmaMm OakanaBpuara, MporpaMMaM  CHEIHAIUTETA,
porpaMmaM MarucTparypbl, IporpaMmaM MOATOTOBKM Hay4HO-TIEAaroruyeckux
KaJ[poB B acmupaHType — B (denepaibHOM TOCYJapCTBEHHOM OHOIKETHOM
oOpa3oBaTeIbHOM  YUYpeXJIE€HMH  Bbicmiero  obpazoBanHusi  «KpacHosipckuid
rOCy/IapCTBEHHbIM  menarorndeckuid  yHusepcuter uM. B.Il.  AcrtadbeBar
YTBEPKJEHHOTO IIprKa3zoM pekropa Ne 297 () ot 28.04.2018.

Pa3paboTaHHblii W TpeACTaBICHHBIA JUIsl SKCHEPTU3bl (POHJ OIEHOYHBIX
CPEIICTB PEKOMEHYETCSI K MCIOJb30BaHUIO B MPOIIECCE MOATOTOBKH MO YKAa3aHHOU

IporpaMMe.

DKcrnepT-padoTonaTeNb,

mupexkrop MAOY rumnazus Nel4 ,

«OKOHOMUKHU, YIIPABIICHUS U MPABa» [lynsak H.B.
27.04.2018



1. Hazna4yenne ¢poHaa OLEHOYHBIX CPEICTB

1.1. Heasw co3ganuss (QoHIA  OLEHOYHBIX CPEACTB  JUCHUILIIMHBI
«KoMmbloTepHBIM  SKCIEPUMEHT B TE€OMETPUM»  SIBISETCA  YCTAHOBJICHUE
COOTBETCTBHSI YUEOHBIX JOCTHXKEHUN 3alIaHMPOBAHHBIM pe3yJibTaTaM O0y4YeHUs U
TpeOOBaHUSIM OCHOBHOM  MPO(ECcCHOHANBHOM  00pa30BaTENbHOW  MPOTpaMMBI,
paboueit mporpaMMbl JUCIUTUIMHBI.

1.2. ®oH1 OLIEHOYHBIX CPEJCTB MO JUcHUILTHE «KOMIBIOTEPHBIN SKCTIEPUMEHT
B FEOMETPUN» PELIAET CIEIYIONINE 3aJa4M:

— YIOpaBICHHE TPOLECCOM MNPHOOpETeHUsT OO0y4yaroUMMUCS HEOOXOIUMBIX
3HAHWM, YMEHUW, HABBIKOB U (OpMUPOBaHUS KOMIIETCHLUN, OMNpPENEICHHBIX B
oOpa3oBaTebHBIX  CTaHAApTax Mo  HampaBieHWto  moaroToBku  44.03.01
[legaroruueckoe oopazoBanue, npoduis Maremartuka,

— yIOpaBJEHUE TMPOLECCOM JIOCTHXKEHUS peanu3alud 00pa30BaTENIbHBIX
MpOrpaMm, OINPEAEIICHHbIX B BIIe HA00pa KOMIIETEHIINM BHITYCKHUKOB,;

— OIICHKa JOCTWKEHUU O00y4arouuxcsi B IMPOILECCe HM3YyUYEHUS JTUCLUUILITUHBI
«KoMnbIOTEpHBIN 3KCIIEPUMEHT B T€OMETPHUH», C ONPEICICHUEM MOJIOKUTENbHbBIX /
OTPULATENBHBIX  PE3yJbTaTOB W  IUIAHMPOBAaHUE  Mpeaynpexjpammmx  /
KOPPEKTUPYIOLIUX MEPOIIPUSATUH;

— o0ecreueHne COOTBETCTBUSI PE3YJIbTATOB OOy4YeHHUs 3ajadaM Oynaymieit
npodeccuoHanbHON AESTENBHOCTH Y€pe3 COBEPUICHCTBOBAHWE TPAJUIMOHHBIX U
BHEJI[pEHUE HWHHOBALIMUOHHBIX METOJO0B OO0yueHuss B 00pa3oBaTeNbHBIA MpOLECcC
YHUBEPCUTETA;

— COBEPILIEHCTBOBAHNUE CAMOIOATOTOBKH U CAMOKOHTPOJISI 00 y4aroInXCs.

1.3. ®oHA OIEHOYHBIX CPEACTB pa3paboTaH HAa OCHOBAHMM HOPMATHBHBIX
JAOKYMEHTOB:

- (pemepanbHOrO rocynapCTBEHHOIO 0Opa30BATENBbHOIO CTaHAApTa BBICUIETO
oOpasoBanus 1Mo HanpasiaeHuto noarotoBku 44.03.01 IMegarornueckoe odpasoBaHue,
kBasn(ukanus (crenenp) bakanasp.

-00pa3oBaTeNbHOM MpOrpaMMbl  BbICIIETO OOpa3OBaHUA IO HAIPaBICHUIO
noarotoBku 44.03.01 Ilemarormyeckoe oOpa3oBaHue, KBaqudukanus (CTETEHD)
bakanasp.

- Tlonoxenus o ¢dbopmupoBaHuu (POHIA OIEHOYHBIX CPEACTB JI TEKYIIETro
KOHTpOJISl yCIIEBAEMOCTH, MPOMEKYTOUHOM M UTOTOBOM aTTeCTAllMM O0Yy4YaroIIUXCs
no oOpa3oBaTelbHBIM MPOrpaMMaM BBICIIETO OOpa3oBaHUs — MporpamMmmam
OakanaBpuara, MporpaMMaM  CHEHUAIUTeTa, MporpaMMaM  MarucTparypsbl,
nporpaMmaM MOATOTOBKA HAy4YHO-NEIarorMueckux KaJapoB B AacHHUpPAaHType B
denepaibHOM TOCYIapCTBEHHOM OIOPKETHOM 00pa3oBaTEIbHOM  YUPEKIACHUU
Bbiciero oOpa3zoBaHus «KpacHOApPCKHI TOCYyIapCTBEHHBIM  IeJaroruyeckui
yauBepcutet uM. B.I1. ActadreBa» u ero punmanax.

2. IlepeyeHb KOMIETEHUMH C YKa3aHMeM 3JTAnoB MX (OPMHPOBAHHUS B
npouecce M3y4eHus TUCUUIINHBI

2.1. TlepeueHb KOMIETEHLMH, (HOPMUPYEMBIX B TMPOIECCE HIYUCHUS
IUCIUIUTMHBI «KOMIBIOTEPHBIN 3KCIEPUMEHT B TEOMETPUI:

ObwexynbmypHvle KOMnemeHyuu:



OK-4. CniocoGHOCTBhIO K KOMMYHUKAIIMK B YCTHOM M MUCbMEHHOU (hopMax Ha
PYCCKOM M HMHOCTPAHHOM f3BbIKax [JIsl pelIeHUs 3a7ad MEXKIMYHOCTHOTO H
MEXKYJIbTYPHOTO B3aUMOJICHCTBHSI.
OK-5. CnocoOHOCThIO paboTaTb B KOMaHJE, TOJEPAHTHO BOCIHPUHUMATH
COLIMAJIbHBIE, KYJIbTYPHBIC U JTMUHOCTHBIE Pa3JINYusl.
Obwenpogheccuonanvrvle KOMnemeHyuu:
OIIK-1. TOTOBHOCTBIO CO3HABaTh COLMAIBHYIO 3HAYUMOCTHb CBOEH OymyIiei
npodeccun, obragaTh MOTHBALMEH K OCYIIECTBICHHIO NMPOQPECCHOHATBHON
NS TENbHOCTH.
IIpogheccuonanvnvie komnemenyuu:

[IK-2. CrnocoOHOCTBIO HCIIOJIb30BaTh COBPCMCHHBIC MCTOJAbBI W TCXHOJIOTHUHN
O6y‘IeHI/IH U JTUAardHoOCTHUKU.
Jrtan JucumMninHebl, y9acTByoIue B OueHovyHoe
Komnerenuuu ¢popmupoBan (popMupoBaHNH KOMIIETEHIHH Tun cpenctBo/ KUM
s KOHTPOJIA | HOMe | (hopMa
p
OK-4 OpUEHTHPOBOY WndopmaunoHHas KynbTypa M TEX-HOJIOTMH B Texymmii 2 Wun.
«CIIOCOGHOCTBIO K HBLH obpa3oBaHUH ccTCCTBEH-HOHAY'HAs KapTHHa Mupa, KOHTPOJIb ILp..
= OCHOBBI MaTeMaTHU4ecKoi 00paboTku HHDoOpMaimy, =
KOMM}:HI/IKaIlI/II/I B KOTHUTUBHBIM | jpevenrapuas anrebpa, dmeMeHTapHas TeoMeTpHs, Texymmii 3 Nun.
YCTHOU U 3JIeMEH-TapHbIE TEOJIPUS BEPOSTHOC-TEH U MataHaiu3, | KOHTPOJIb )1.pa6
MHUCbMEHHOU MIPaKCUOJIOTUY MaTIOrMKa, JMCKpPEeTHas  MarTeMmaTuka, anredpa, TeKyIJ_II/Iﬁ 2 HHZ[-
(bOpMaX Ha pyCCKOM eCKI/Iﬁ (bl/l3l/ll(a, IMOJIM-KOHTEKCTHBIC MOAyJIH, JOIIrJIaBbl KOHTpOHL ﬂ.p,.
anreOppl M TI'COMETPHH, IIOATOTOBKA M  claada —
1 NTHOCTPaHHOM pediekcuBHO- rocoK3aMeHOB, IIOATOToBKa W 3amura  BKP, Texymmii 1 3auer
A3bIKaX IJIA OHeHOlIHBIﬁ HenpaKkTHKa, METOAMKa 00yUYEeHUsI MaTeMaTHKe KOHTpPOJIb
pelenus 3agad IIpomexy
MEXIUYHOCTHOI'O U TOYHAast
MEXKYJIBTYPHOI'O aTTecTalu
B3aUMOJICHCTBHS a
OK-5 OPHUEHTUPOBOY | MHOCTPAHHBIH A3BIK, PyCCKM A3BIK M KynbTypa | TeKymmi 3 20z 8
«CIIOCOOHOCTRIO HBIN petn, MH(pOPMALHOHHAS KyJIbTypa H | KOHTpPOJIb J.p..
paborath B KOIHNTHBHBIA | TEXHOIOrMM B oOpasoBaHud, — (usnyueckast Texymuit 3 Wn,
KyJAbTypa W CIIOPT, COLMOJOTHS, 3KOHOMHK
KOMaHJIE, YIBTYP PT, COILl g 2| koHTpOMB J1.pa6
TONEDAHTHO oOpa3oBaHus, II€IarorvKa, OCHOBBI ydeOHOU T = 3 i
P HpaKCHOHf)FHq JIeSITEIIEHOCTH, OCHOBBI MIPOEKTHON CKyHHH HA.
BOCIHPHHUMATD CC-KHn JIeSITEIIEHOCTH, OCHOBBI maremaruueckoii | KOHTPOIb A.p..
CconuaIbHBbIC, pedekCUBHO- | o6paGorku undopmanum, snextuBHas | 1IpoMeExy 1 3auer
KYJIbTYpPHBIC U OLIEHOYHBIN JMCIUIIIIHA o oowei ¢dusmyeckoit TOYHAas
JINYHOCTHBIE MOATOTOBKE, OJIEKTHBHAsE JUCIMIUIMHA 110 | aTTECTalu
pasnn4aus TIOIBW)KHBIM U CHOPTHBHBIM HI'PaM, dJIEKTHBHAS a

JIMCLUILINHA o (GU3KyIIBTYpE VIS
obyuaronmmxcss ¢ OB3 u uHBanumoB, ¢usmka,
nHpopmMaTHKa,  TEOpPHUS  BEPOSTHOCTH |
MaTeMaTHdeckasl CTaTHCTHKA, KOMITBIOTEPHBIN
IKCIIEpUMEHT B  TEOMETPHH,  JHCKpETHas
MaTeMaTHKa, MareMaTHYeCKas JIOTHKA,
anreOpandecKue CTPYKTYpHI, TPYIIIBI, KOJbLA,

MoJisi, DJJIeMEHTapHas MareMmaTnka (anredpa),
9NIEMEHThl ~ aireOpbl, KCTOPUS MATEMATHKH,
HCTOpHSL  IIKOJBHOIO  Kypca  MaTEMaTHKH,

YHCIIOBBIE CHCTEMBI, KOMITBIOTEepHas airebpa B
cpeqHeM U IPO(ECCHOHAIBHOM 00pa30BaHUH,
3JIEMEHTapHast MaTeMaTHKa (reomerpus),
9JIEMEHTHI TEOMETPHH, MTPAKTHKA MO HOJIyYESHHIO
po(heCCHOHANBHBIX YMEHUI W HaBBIKOB, B TOM
Yuclie TPOPECCHOHATIBHBIX YMEHUI W HAaBBIKOB
Hay4HO-HCCIIeI0BATEIbCKON JIeSITEIIEHOCTH,
MPAaKTHKa II0 HOJYYEHHIO NPOQeCcCHOHATBHBIX
YMEHUH u OIIbITa poheCCHOHATEHON
NIeSITEIFHOCTH, ~ TIelarorudecKas — IPaKTHKa,
MIPeMIUIOMHAS! ITPAKTHKa, ITOATOTOBKA K clade




u claya rocy1apCTBEHHOIO 9K3aMCHa,
MOJrOTOBKA K 3alllUTe W 3alluTa BbIIYCKHON
KBaJIM(UKAINIOHHOH PaOOTHI
OIIK-1 OpUEHTHUPOBOY Couuonorus, MCUXOJIOrHs, NMeJaroruka, MareMaTHKa, TeKyIJ_II/Iﬁ 3 Wun.
KFOTOBHOCTBIO HBLH ¢du3nKa, reoMerpHs, MAaTeMaTHYeCKUH aHauu3 ¢ KOHTPOJIb hil p
—— JJEeMEHTHl  TeOpuM  Teopud  QyHUuMHA,  Teopus — L
CO3HaBaTh KOTrHUTHUBHBIN BEPOSATHOCTHU Hu MaTeMaTH4deCKas CTaTUCTHUKA, TeKyIJ_II/II/I 2 I/IH)I‘
COLIMAILHYIO JMHeiHas anredpa ¢ KOMIBIOTEPHOH nonjepxkoi, | KOHTPOJIb )I.pa6
3HAYUMOCTE CBOEl HPaKCHOIOrUY nuddepeHIranbHbIe ypaBHEHHS, muckpetHas | Tekymuit 3 Wun.
6 eii o MaTeMaTHKa, MaTeMaTHYeCKasl JIOTHKa, dJIeMEHTapHas
YAYIL COKMH MartemaTnka  (ayredpa), HCTOpUS  MaTEMaTHKH, KOHTpOIb )Ip
npodeccn, pedexcuBHo- MHQOPMALMOHHBIE ~ TEXHOJIOTMH B  MaTeMaTHKe, Ipomexy 1 3auer
obnagath OLIEHOYHBII KJIaCCHOE  PYKOBOJICTBO,  YHCJIOBBIE  CHCTEMBI, TOYHAas
MOTI/IBauI/Ieﬁ K KOMITBIOTEpHAs anrera B CpeaHEM u aTTecTalu
OCYILLLECTBIIEHHIO npodeccHoHaIbHOM — 00pa30BaHWM,  JIEMEHTapHas g
o MarteMaTHka (reoMerpusi), IPUIIOKEHUS  TEOpUH
HpO(beCCHOHaHI’HOH rpadoB, PaKTHKA MO HOJIYICHHUIO MPOPECCHOHATBHBIX
JCATCIBHOCTI YMEHHMI M HaBBIKOB B TOM 4HCIE NMPO(eCcCHOHATbHBIX
YMEHMH M HAaBBIKOB B Hay4HO-HCCIIEOBATEIbCKON
JIeSITENIbHOCTH, Iejaroru4ecKast IIPaKTHKa,
NPEeAMUIUIOMHAs. [PakTHKa, IOATOTOBKA M clada
rOCY/IapCTBEHHOI'0 3K3aMEHA, IMOJrOTOBKA M 3allUTa
BBITYCKHOMN KBaJIHM(HKALIMOHHON paboThl
TIK-2 OpPUEHTUPOBOY Icuxonorus, NeJaroruka, OCHOBBI Hay4yHOM TeKyLL[I/II?'I 3 Wun.
«CHOCO6HOCTI)}O HI)II‘/‘I JACATCIIBHOCTH, COBPEMEH -HBIC TEXHOJIOTHH KOH,I,poJ.II) H p
—— MHKJIIO3MBHOTO  oOpasoBanus,  auddypaBHEHus, — 1
HCIIOIB30BATH KOTrHUTHUBHBIN MaraHaiu3, (U3UKa, SJIEKTHBHAs JUCLMIUIMHA 110 TeKyIJ_II/II/I 2 HHH'
COBPEMCHHBIC ¢u3KyIBTYpE, HPHKJIAJHBIE 3a7a4u KM, | KOHTPOJIb )1.pa6
METO/bI U [PAKCHOJIOrYUY | MOTMKOHTEKCTHbIE MOJLYJIH, MPAKTHKA MO MITYuOIl[, TeKyIJ_II/Iﬁ 3 Wun.
o HPEJINIIOMHAs NIPaKTHKA, MOArOTOBKa M craya I,
TCXHOJIOT'HHU -
€C-Kuu noaroroBka u 3amurta BKP, nmexmpak-tika mMHTEpHa, KOHTPOJIb )Ip
o0y4eHus U pedIeKCUBHO- | weromnka MatemaTkn [Ipomexy 1 3auer
JAUarHOCTUKN» OLIEHOYHBIN TOYHas
arrecranu
A
3. q)OH)I OLHCHOYHLIX CPEACTB JJIA IPOMEKYTOIYHOU aTTECTAIIUMA
3.1. CDOHI[BI OLOCHOYHBIX CPCACTB BKIIIOYAKOT: BOIIPOCHI U 3alaHUS K 3a4CTYy.
3.2. OLeHOYHBIE CPEACTBA BOIIPOCHI U 3aJaHUA K 3a4ETY
KpI/ITepI/II/I OIICHMBAHMUA 110 OLICHOYHBIM CpEACTBaAM 1-— BOIIPOCHI M 3a/1aHUA K 3a'-IéTV
Beicokuit ypoBeHb [IponBUHYTHIN ypOBEHB ba3oBbIif ypoBeHB
c¢(hOpMHPOBAHHOCTHU c¢(hOpMHPOBAHHOCTH c(hOpMHPOBAHHOCTHU
dopmupyembie KOMTIETEHITHIA KOMTIIETEHITHIA KOMTIIETEHITHIA
KOMIICTCHITHU (87 — 100 6asoB) (73 — 86 6amoR) (60 — 72 bamioB)*
OTJIMYHO/3aYTEHO XOpOIHO/ 3a4TCHO YAOBJICTBOPUTCIIBHO
/3a4TeHO
OK-4. CiocoGHOCTBIO K Crioco0eH Ha BBICOKOM Crioco0eH Ha cperHeM CriocobeH Ha
KOMMYHUKAIIUU B yCTHOﬁ YPOBHE K KOMMYHHUKAIIUNU YPOBHE K KOMMYHHUKAIIUN YAOBJICTBOPUTCIIBHOM

Y MIMCbMEHHOW (hopMax Ha
PYCCKOM U HHOCTPaHHOM
SI3BIKAX JJIS peLeHUs
3a/1a4 MEXJIMYHOCTHOIO U

B YCTHON M MHCHbMEHHOM
(dopMax Ha pycCKOM U
WHOCTPAaHHOM SI3bIKaX JIJISt
peuieHus 3a1a4

B YCTHOU M MUCHMEHHOU
(dopMax Ha pycCKOM U
WHOCTPAaHHOM SI3bIKaX JIJIst
peuieHus 3a1a4

YPOBHE K KOMM YHHKAIIUH
B YCTHOMN M MHCHbMEHHOU
(opMax Ha pycCKOM U
WHOCTPAaHHOM SI3bIKaX JIJIst

MEXKYIBTYPHOTO MEXITHYHOCTHOTO U MEXITHYHOCTHOTO H perieHus 3a1a4
B3aUMO/ICHCTBHS MEXKYIBTYPHOTO MEXKYIBTYPHOTO MEXITHYHOCTHOTO U
B3aUMO/ICHCTBHS B3aUMO/ICHCTBHS. MEXKYIBTYPHOTO
B3aNMOJIEHCTBUS.
OK-5. CriocobHOCTBIO Crioco0eH Ha BBICOKOM CriocobeH Ha cpeHeM CriocobeH Ha
paboTaTh B KOMaH/E, ypoBHE paboTaTh B ypoBHE paboTaTh B Y/IOBJIETBOPHUTENHEHOM

TOJICPAHTHO
BOCIIpUHUMATH
COIIMAJIbHBIC, KYJIBTYPHBIC
1 JIMYHOCTHBIC pa3jInvius

KOMaHZA€C, TOJICPAHTHO
BOCIIpUHUMAThH
COIMAJIBHBIC, KYJIBTYPHBIC
1 JIMYHOCTHBIC pa3jInviust

KOMaHZA€C, TOJICPAHTHO
BOCIIpUHUMAThH
COIIMAJIBHBIC, KYJIBTYPHBIC
1 JIMYHOCTHBIC pa3jInvus.

yYpOBHE pabOTaTh B
KOMaHJIe, TOJIEPaHTHO
BOCHIPUHHUMATh
COLMAJIbHBIC, KYJIbTYPHBIE
Y JINYHOCTHBIE Pa3Inyusl.

OIIK-1. I'oTroBHOCTBIO
CO3HABATh COLUATBHYIO
3HAYUMOCTEL CBOEH

T'oTOB Ha BEICOKOM YPOBHE
CO3HaBaTh COLIMAJIbHYIO
3HAYUMOCTh CBOCH

I'oToB Ha cpenHeM ypoBHE
CO3HaBaTh COLUAIILHYIO
3HaYUMOCTb CBOEH

T'oTroB Ha
YIOBJIETBOPUTEIHLHOM
YpOBHE CO3HABATh




Oynymeit npogeccuu,
o0amaTh MOTHUBAITUEH K
OCYIIECTBIICHHIO
podeCCHOHATBLHOMN
JIEATENLHOCTH

Oynymeit npogeccuu,
o0amaTh MOTHUBAITUEH K
OCYIIECTBIICHHIO
podeCCHOHATBLHOMN
JIEATEILHOCTH

Oynymeit npogeccuu,
o0aaTh MOTHUBAITUEH K
OCYIIECTBIICHHIO
podeCCHOHATBLHOMN
JIEATELHOCTH

COIMAJIbHYIO 3HAYUMOCTh
cBOeH Oymymeit
npodeccuu, 00Ia1aTh
MOTHBAIMEN K
OCYIIIECTBIICHHIO
podeCCHOHATBHOMN
JIEATELHOCTH

TIK-2 CriocoOHOCTBIO
HCIIOJIB30BaTh
COBPEMEHHBIE METOIBI U
TEXHOJIOTUH O0YYEHHS U
JIMarHOCTUKHU

Crioco0eH Ha BBEICOKOM
YPOBHE HCITOIH30BATH
COBPEMEHHBIE METOIBI U
TEXHOJIOTUH 00YYEHHS U
JIMAarHOCTUKHU

CrocobeH Ha cpeqHeM
YPOBHE HCIIOJIB30BaTh
COBpPEMEHHBIE METOJIbI U
TEXHOJIOTUH OOYUCHUS U
JTMATHOCTUKH

Crocoben Ha
YIOBJIETBOPUTEIHHOM
YPOBHE HCITOIH30BATH
COBPEMEHHBIE METOIBI U
TEXHOJIOTUH O0YUEHHS U
JIMarHOCTUKHU

*Menee 60 0ayIJI0B — KOMIIETEHIIUS He chopMUpoBaHa

4. @oH/J OLICHOYHBIX CPEACTB ISl TEKYIIer0 KOHTPOJISI YCIIeBAeMOCTH

4.1. CDOHI[]'::I OLOCHOYHBLIX CPCACTB JIA TCKYHICTO KOHTPOJIA YCIICBACMOCTHU

BKJIIOYAIOT B Ce0s HMHAWBUAYAJIBHBIC JOMAIIIHHUC pa6OTBI.

4.2. KpI/ITepI/II/I OOCHHUBAHUA II0 OHNOCHOYHBIM CpCACTBAM [JIsI TCKYIICTO

KOHTPOJIAA YCIICBACMOCTH !

4.2.1. Kputepun oneHHBaHUSA MO OLUEHOYHOMY CPEACTBY 2 — WHAMBHAYaJbHas

JOMAIlTHAS _ paboTa MO KaXIOMY MOJIYII JAUCHUIUIMHBL  «KoMIbIOTEpHBIM
AKCIEPUMEHT B T€OMETPUN.
Kpurtepuu ouennBanus KoanuecTBo
0aJL10B
(Bki1aa B
PEeTHHI)
BoeinosiHeHbl Bce 3aJaHUsl WHIAMBUAYAJIBHON JIOMalIHEH 6-8
paboThl, B TOM 4YHCJIE 3aJaHus 10 pealu3aluu
KOMIIBIOTEPHOT'0 SKCIIEPUMEHTA, CBI3aHHBIE C TOCTPOCHUEM
JTMHAMUYECKUX YepTexken B cpene JKuBas MaTeMaThka
JIlnHaMUYeCKre YePTEkKHU, MOAACPKUBAIOIINE IKCIICPUMEHT, 4-7
COIPOBOKICHBI TEKCTOBBIMU KOMMEHTapHUsIMH,
000CHOBBIBAIOIITUMH OCHOBHBIE JTaIlbl SKCTIEPUMEHTA
ApryMEHTUPYET OCHOBHBIC BBIKJIAJIKH, MpEIJaract HUHbIC 3-6
BapUaHThI KOMITBIOTEPHOTO AKCIIEPUMEHTA
WHJMBUAYaJIbHON OMaITHEH paboThl
DopMyJIpyET 3aJjaHUs AHAJIOTUYHBIE 3aJaHUSIM 2-4
WHJMBHUAYaJIbHON JOMaITHEH paboThl
MakcumajabHblii 02JJ1 (B 3aBHCHMOCTH OT CTeNeHH 15-25
CJIO’KHOCTH 3aJaHUI)




5. OueHouHbIe CpeACTBA (KOHTPOJbHO-U3MEPHUTEIbHbIE MATEPUAJIbI)

5.1. Ouenounoe cpeacrso 1_3auer
3auet Nel
Tunossie Bonpockl k 3a4éty Nel.
1. HWcropuss pa3BuTusi MOpenCTaBIeHUH O  crHerupuke MaTeMaTHyecKoro
skcnepuMmeHTa. HaTypanpHble SKCIIEPUMEHTHI B TEOMETPUU MaTeMaTUKOB J[peBHEro
Erunra u JIlpesaero Basuiona.
2.  MBbICIeHHBI T€OMETPUYECKUIN 3KCIIEPUMEHT MaremMaTukoB [[peBHeil ['penun B
dbopMe MeXaHUYEeCKUX MHTEepIpeTalui.
3. YwucrneHHbIE 3KCIIEPUMEHTBI Jilliepa KaK OCHOBA MOJIYYEHUsI TEOPEM FEOMETPHUHU.
4. Marematuka XIX-XX BekoB. PoxkIeHNEe KOMIIBIOTEPHOTO SKCIIEPUMEHTA.
5. Merononorus HKCNEPUMEHTAIBHOM MATEMAaTUKHM B COBPEMEHHBIX TpyAax
MaTeMaTUKOB U (HUI0CO(OB.
6. MHcropusi CTaHOBIEHHMS W PAa3BUTUS WUAEH HCCIEIOBATEIbCKOTO MOAXOAA K
oOyueHnuto matemaTuke B Poccuu u 3a pyoexom.
7. YpoBHU HcclieIoBaTebCKOTo 00yueHust mateMatuke X. banuu u P. benna.
8.  Buabl 3KCHEpUMEHTOB, NMPUMEHSIEMBIX B XOJI€ HCCIIEOBATEIBCKOIO 00y4YEeHUs
MaTeMaTHKe.
9. ConepxaTenpHble OCHOBBI BOCIMTAHUSI MaTEMATUKA-IKCIIEPUMEHTATOPA.
10. Pa3BuTHE IMHUM IKCIIEPUMEHTATIBHON MaTEMaTUKHU B HAYAJIbHOM IIKOJIE.
11. Pa3BuTHE IMHUM IKCIIEPUMEHTATBHON MaTEMaTUKH B OCHOBHOM IIKOJIE.
12. Pa3BuTHE JIMHUM SKCIIEPUMEHTATBHON MaTEMAaTUKH B CTapIlIEH MIKOJIE.
13. Metoauyeckue OCOOEHHOCTH OpraHM3allMUd HCCIEI0BATEIbCKOr0 O00yUYeHus
MaTeMaTUKe B CTUJIE EKCIIEPUMEHTAIbHON MaTEMAaTUKU Ha Pa3HbIX dTanax o0 y4yeHHus.
14. DddexThl 1 pUCKH HCCIIETOBATENBCKOTO 00YUEHHS B CTUJIE SKCIIEPUMEHTAIBHON
MaTE€MaTHKH.
15. DOxcrnepuMeHT  Kak  CpPEICTBO  NPEAYNPEXKIAEHUS  IKCIIEPUMEHTAIbHO-
TEOPETUYECKOTO Pa3phIBa.
16. TypHHp 1O 3KCHEPUMEHTAIBHOW MATEMATHUKE KaK IEeJaroru4ecKuil CLEeHAapHii
peanuzanuu AMIAKTHYECKON MOJIETN UCCIIeI0BATEIbCKOIO 00yUeHUs] MaTEMaTHKE.
17. BupTtyanbHble J1aDOpaTOpUH U TUHAMUYECKHE TPEHAKEPDI I yUaIUXCS.
18. JlabopatopHbie pabOThI IO reOMETpUU B cpene KuBas MaTeMaTHKa.
19. Opranuzanuss HcCIEIOBATENbCKOM pabOThl yyalMxcs C y4eToM HJel
AKCIEPUMEHTAIBHON MAaTeMAaTUKH
20. TexHonoruss pa3pabOTKM M TPOBEACHHSI MCCIEIOBATEIbCKOTO YpOKa IO
TEOMETPHUH C UCIIOJIB30BAHUEM UIEN IKCIIEPUMEHTAIBHON MaTEMaTUKH.

7. OueHOYHBIE CPeICTBA ISl TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH

7.1. Onenounoe cpeacTso 2 MHauBuayaJbHAs 1OMALIHAA padoTa
Tunopple 3a1aHs MHIUBUAVAJILHOW JOMAITHEH padoThI Ne:




1. Beibepure HEKOTOPYIO TeMy WIH pa3ier® IIKOIBHOrO Kypca TeOMETpHH B 7-9
KJIaccax M MOATOTOBBTE CIIEHApUU NBYX-TPEX YPOKOB IO ATON TeME WJIU paslielly B
CTHUJIE IKCIIEPUMEHTATBLHON MaTeMaTHKHU.
2. TlogroToBhTe JuHaAMHUECKHE YepTexku B cpeae JKuBas reoMmeTpus,
MO/ICP>KUBAIOIIE W3JIOKEHUE Ha ypOKaX TEOPETHYECKUX (PaKTOB MO BHIOPAHHOM
TEeMe WJIU pa3zieny.
3. IlogrotoBhTe aAmMHaAMHUueckue dYepTexku B cpeae KuBas reoMmeTpus,
MO//ICP>KUBAIOIIE PEIICHHE Ha YpPOKax IJIAHUMETPUYECKUX 3a7ad 1O BbIOpAHHOM
TEMe WJIU pa3ziely.
4. TloaroToBhTe JuWHAMHUYECKHE YepTexku B cpeae KuBas reoMmeTpus,
MO//ICP>KUBAIOIIE TIPOBEJICHUE HAa ypOKax Ja0OpaTOPHBIX 3aHSATHUU MO BHIOPAHHOM
TEeME.

*) IlepedyeHnb TeM UK pazdenos Kypca reoMeTpur B 7 — 9 kiaccax
Hauanvnvie ceomempuueckue ceedenus.
Tpeyeonvruxu.
[Ipu3Haku paBeHCTBA TPEYTOJbHHUKOB.
llapannenvhvie npsamuvie.
Coommuowienuss ~ mexcoy  CMOPOHAMU U YeAAMU  NPAMOY20JbHO20
mpey2obHUKA.
o Yemobipéxy2onvHuxu.
o [lnowaoe.
e Teopema [Tudaropa.
o [looobHble mpeyeosibHUKU.

OTHoIIeHUE TIIOMIA/IeH MOI0OHBIX TPEYTOJIBHUKOB.

[Tpu3Haku mog00ust TPEYTrOALHUKOB.

COOTHOIICHUSI MEXK]ly CTOPOHAMH M yTIIaMU MPSIMOYTOJIBHOTO TPEYTroJIbHUKA.
Oxkpyoicnocme.

KacaTtenbHast K OKpY>KHOCTH.

3amMeuaTeabHbIe TOUKH TPEYTrOJIbHUKA.

BrircanHast 1 onricaHHasi OKpYKHOCTH.

Bexmoput.

Memoo koopounam.
CxangapHoe nIpou3BEeAECHUE BEKTOPOB.
Teopema cCUHYCOB.

TeopeMa KOCHHYCOB.

Pelienue TpeyroibHUKOB.
[IpaBuiabHBIE MHOTOYTOJIBHUKH.
JImuHa OKPY>KHOCTH.

[Imomane kpyra.

Jeusicenusi.

Hanoxenust u 1BUXEHHUS.
[TapannenbHbIi HEPEHOC.
[ToBoporT.



Hauanvnvie ceedenus uz cmepeomempuu.
[Tpusma, npsimas npusma.
[Tapamnenenunes, TpsSMOYTOJILHBIN apalIeIeHUIIeI.
[Mupamua, npaBuiIbHAS MUPAMUIA.
Humusap.

e Konyec.

e Cdoepa.

e [llap.
TunoBble 321a4¥ HHAMBWIYAJIbLHOW JoMalIHell padoThl Ne3:
1. BeiGepute HEKOTOPYIO TEMY WIIH pa30ejz**) HIKOJIBHOTO Kypca reometrpuu B 10-11
KJlacCe M TOATOTOBBTE CIICHAPUN JBYX-TPEX YPOKOB MO D3TOM TEeME B CTHIIC
AKCTIIEPUMEHTATbHON MaTeMaTHKH.
2. TlogroToBhTe sJuHaAMHUECKHE YepTexku B cpeae KuBas reoMmeTpus,
MO/ICP>KUBAIOIIE W3JIOKEHUE Ha ypOKaX TEOPETHYECKUX (PaKTOB MO BHIOPAHHOM
TEeME WIH pa3jeiy.
3. IloagroroBhTe aAmMHaAMHUueckue dYepTexku B cpeae KuBas reoMmeTpus,
MO//ICP>KUBAIOIIE PEIICHNE Ha YPOKax CTEPEOMETPUUECKHX 3ajlad M0 BLIOpAHHOM
TEeME WIH pa3jeiy.
4. TloaroToBhTe JuWHAMHUYECKHE YepTexku B cpeae KuBas reoMmeTpus,
MO/ICP>KUBAIOIIE TIPOBEJICHUE HAa ypOKax Ja0OpaTOPHBIX 3aHSATHUU MO BBIOPAHHOM
TEeME WIH pa3jeiy.

**) Ilepedenn TeM WM pazodenos Kypca reomerpuu B 10 — 11 kmaccax
llapannenbhocms npAMbIX U NIOCKOCMEU.
Bzaummnoe pacnonooicenue npamvix 6 npocmpancmee.
CkpemmBaroImecs npsiMble.

Yron Mexay npsMbIMU.

TeTpasap u napamienenunen.

3aga4uu Ha IOCTPOEHUE CEUYCHHUIA.
llepnenouxynapHocmes npamvix U NI0OCKOCHEL.
PaccTtosHue Mexay TOUKkamu B IPOCTPAHCTBE.
PaccrosiHre OT TOUKHU J10 NPAMOIA.

PaccTosiHME OT TOUYKH 10 MJIOCKOCTH.

Paccrosinne Mex1y CKpenuBaOIUMUCS TIPSIMBIMHU.
Teopema 0 TEX MEPHECHAUKYIISPAX.

Yron Mexy CKpelBatOIUMUCS TPSIMbIMHU.

VYros Mexly IpsIMOM U TIIOCKOCTBIO.

JIByrpaHHBIN YIrOJI.

Mnoeoepannuxu.

Teopema Diinepa 1711 MHOTOTPAaHHUKOB.
[IpoctpancTBenHas Teopema Iludaropa.
Inpamuna.

YceuéHnas nupamuaa.



[IpaBuIbHBIE MHOTOTPAaHHUKH.

Bexmopul 6 npocmpancmse.

MeTo KOOpIMHAT B TPOCTPAHCTBRE.

JIBMKEeHUS] IPOCTPaHCTBA.

Humusap.

Komnyec. Ilnomans mnoBepXxHOCTH KOHYyca. Y CEUEHHBIN KOHYC.
Cdepa. KacarenbHas minockocTs, [Lnomans cdepsl.

o  O6vémbl mer.

AHaJIU3 pe3yabTAaTOB 00y4YeHHs U NepeYyeHb KOPPEKTHPYIOIINX MEPONPUATHI
10 y4eOHOM JUCHUIINHE

Jiist mpoBeZieHUs aHAIN3a YCBOCHUS YUEOHBIX TOCTUKEHUHN CTYIEHTOB 110
y4eOHOU TUCIMIUTUHE TPUMEHSIIOTCS:
e cocraBieHue kaptoreku GSP- (haiiioB 1o 3agauaM CTEPEOMETPUH, PELLIEHHUE
KOTOPBIX COMTPOBOXKAAETCS AMHAMUYecKuMu 3D-uepTexamu;
® OIIPOC 10 TEOPETUUECKOMY MaTepHally IIKOJIBHOIO Kypca CTEPEOMETPUH;
® U3roToBJIEHUE AMHamMuveckux 3D-ueprexeii;
® BBICTYIUJICHUS C COOOIICHUSIMU Ha J1a00PATOPHBIX 3aHATUAX U KOHPEPEHIUSAX;

¢ HWHIAWBUAYAJIBHBIC TOMAITHUC pa6OTBI.



4. YYEBHBIE PECYPCbI

4.1. KAPTA JIMTEPATYPHOI'O OBECHHEYUEHHUSA TUCHUIIIMHBI

«KoMNbIOTepPHBIH IKCIIEPUMEHT B reOMeTP UM

Hanpasnenue noarorosku: 44.03.01 [legarornyeckoe o6pazoBaHue
HanpasnenHocts (nmpoduiib) 06pa3oBaTeIbHON MPOrpaMMBbl

«MaremaTtuka»
KBanudukanus: 6akanasp
1o 3a04HOM popme 00yueHus, 2 3.e.

Ne H MecTto xpaneHus/ Koa-o
n/m AMMEHOBATHE 3JIEKTPOHHBIH aapec IK3EMILTAPOB/TO
4YeK J0CTyna
OCHOBHAI4 JINTEPATYPA

1 |Maiiep, Banepuit PobeproBuu. KommnbroTepHas noauep:xkka kypca reometpuu [Teker] : Hayunas 6ubnmoteka 118
MeTtoanueckoe rnocodue. Y. 1. ['eomerpust Ha miockoctu. - Kpacnosipck : KI'TIY um. B. I1. KTTIY um.
Actadpena, 1995. - 72 c. B.I1. AcradneBa

2 |Maitep, Banepuii PobGeproBuu. KommbrorepHas mnojaepxkka kypca reomerpuu [Tekcr] :| Hayunas OuGnuoreka 18
yaebHoe ocoome. Y. 2. 'eometpus B mpoctparctse / B. P. Maiiep ; coct. B. P. Maiiep ; oTB. KTTIY um.
ucrnond. H. H. [Tonomapesa. - Kpacnospck : KI'TIY, 1996. - 128 c. B.I1. Actadnera

3 Jlapun, Cepreit BacunbeBuu. Komnberotepras anumanus B cpene Geogebra Ha ypokax Hayunas 6ubnmoteka 16
MatemaTuku [Tekcr] : yaeOHoe mocobue / C. B. Jlapun. - PoctoB w//] : Jlernon, 2015. - 192 c. - KTTIY um.
(Macrep - kacc) B.I1. ActadneBa

4  |JIeBoBa, JltomMuna BuxrtopoBHa I'eomerpusi [DneKkTpoHHBIM pecypc| : mpeoOpazoBaHus U MexBy30BCKas NHuBunyaisH
IMOCTPOCHHUS : ydeOHOE TTocOOue JUIsl MaT. CIeHAILHOCTEH e/, By30B : joi. YMO By30B P® / AJNIEKTPOHHAS BI
JI. B. JIsBoBa ; Antaiickas roc. men. akan.. - bapnaayn : AatlTIA, 2012. - 174 c. : win. - oubnmmoTeka HEOTPaHUYEHHBI
bubnworp.: c. 171. - Pexxum noctyna: https://icdlib.nspu.ru/view/icdlib/2979/read.php i nocryn

JONOJIHUTEJIbHASA JINTEKPATYPA

1 |AGaynkun B.B., KamaueBa C.M., Keiie M.A., Jlapun C.B., Maiiep B.P. Kommstorepnasi| DBC «KI'TIY um. B.I1. | UnauBunyansu
aHMMalusi B OOy4YeHHH MaTeMaTHKe B MEAarornyeckoM By3e; MOHorpadus / [DIeKTpOHHBIH AcTtadneBa» BII
pecypc]. — Dnekrpon. maH. / KpacHosip.roc. nen. yH-T uM. B.I1. ActadreBa. — KpacHospck, HEOTPaHUYEHHBI
2019. 164 c.— Cucrem. tpe-6oBanusi: PC ne Hmxke xiacca Pentium I ADM, Intel ot 600 MHz 1 gocryn




100 M6 HDD, 128 M6 RAM; Windows, Linux, Adobe Acrobat Reader. — 3arn. ¢ skpana.
Pexxum noctyna: http://elib.kspu.ru/document/33659

Maiiep, Banepuii PobeproBru. HGOpMAIIMOHHBIE TEXHOJIOTHH B 00YICHHH T€OMETPHH Hayunas 6ubnmoreka 17
OakaaBpoB — OyAyIIUX yuuTeneld MaremaTuku: MoHorpadus /B.P. Maiiep, E.A. Cémuna. KTTIY um.
Kpachosip. roc. nen. yn-t um. B.I1. AcradreBa. — Kpacnosipck, 2014. — 516 c. B.I1. AcradneBa
COOpHUK ONMMITHAIHBIX 3a7ad M0 TeoMeTpud Juist ydamuxcs 8-11 kimaccoB: meromudeckoe| Haywnast OubmuoTexa 30
noco6ue / coct. B.B. A6aynkun u ap. — Kpacunosipck: KI'TTY um. B.I1. Acradsea, 2011. — 204 KTTIY um.
C. B.I1. AcradneBa
I'eoMerpust; B 2-X yacTsX : yaeOHOE mocodue i CTyIeHTOB (hu3.-MaT. ak. mej. HHCTUTYTOB.| HayuHas 6ubnmmuorteka 68
Y. 2 /JI. C. Aranacsn, B. T. Ba3suies. - M. : [IPOCBEILEHHUE, 1987. - 352 c. KITIY um.

B.I1. Actadnera

YYEBHO-METOJMYECKOE OGECHEYEHME 151 CAMOCTOSITEJIbHON PABOTHI
Hosrle nenarornyeckrie u nH(GOPMAIMOHHBIE TEXHOJIOTHH B cucteMe oOpazoBanus [Tekcr] :| Haywnas 6uGnmotexa 12
yueb. mocoOue A CTyA. Tel. BY30B M CHUCTEMBI MOBBINI. KBaiud. men. kaapos / pen. E. C. KI'TIY nm.
ITonat. - M. : Akagemusi, 2003. - 272 c. - (Boiciiee oOpa3oBanue). - bubnmorp.: c. 268. B.I1. Actadnera
Maiiep B.P. Vcnomnb3oBaHHE KOMIBIOTEPHBIX 3KcrepuMeHTOB Ha ypokax reomerpuu /| OBC «KITIY um. B.II. | UnauBugyansH
B.P.Maiiep, C.[. DxakeroBa // Matepuansl VI Bcepoccuiickoli HaydHO-METOIMYECKOM ActadbeBa» 13171
KOH(EpEeHIINH ¢ MEXIyHApOIHBIM ydacTueM «H(popMaIlioHHbIE TEXHOIOTUN B MAaTEMaTHKE HEOTpaHUYEHHBI
MaTeMaTH4eckoM oOpa3oBaHuM» B pamkax VI MexayHapoIHOTO HaydHO-00pa30BaTEILHOTO U octyn
dopyma «YenoBek, ceMbst M OOIIECTBO: UCTOPHUS U MEPCIIEKTUBBI pa3BUTHs». KpacHosipek, 15-
16 HOs10pst 2017 1., cTp. 7-16. — Pexxum nocryna: http://elib.kspu.ru/document/28990
Mertoanyeckne pPEKOMEHAALWU K PEHICHHI0 KOHCTPYKTHBHBIX 3a/lad Ha TNpoeKIMoHHOM| Haydnas 6ubGnmoTexa 25
yepTexe: MeToauueckue pekoMenaanun / coct. O. M. Hapuyk ; otB. ucnosia. H. H. Kannauna. KTTIY um.
- Kpacnosipck : Kpacnosipckuit opnena "3nak [Touera" T'TIN, 1984. - 29 c. B.I1. ActadneBa
NH®OPMALNNOHHBIE CITIPABOYHBIE CUCTEMBI 1 TPO®ECCHUOHAJIBHBIE BA3bI JIAHHBIX

I"apanT [DnekTpoHHBIH pecypc]: HHPOPMAMOHHO-TIPAaBOBOE 00ECTIEYeHHE : CIIPAaBOYHAs Hayunas oubnuoreka JIOKaJIbHas
npaBoBas cucreMa. — Mocksa, 1992—. CeTh By3a
Elibrary.ru [DnekTpoHHBIHi pecype] : 2IeKTpoHHAss OMOIHOTeYHas cucTeMa : 0a3a TaHHBIX http://elibrary.ru CB0OOIHBII
COJICPKHUT CBEICHUS 00 OTEYECTBEHHBIX KHUTAX M MEPUOANIECKUX U3IaHHX 110 HayKe, TOCTYT

TEXHOJIOTUH, MeAULIMHE U 0Opa3oBanuto / Poc. napopm. mopran. — Mocksa, 2000— . — Pexxum
nocryma: http://elibrary.ru.




3 |East View : yHUBepcanbHbIe 0a3bl TaHHBIX [ DIEKTPOHHBIN pecypc] : https://dlib.eastview.com/| UaauBuayansx
Bl
nepuoanka Poccun, Yikpaunst u crpan CHI' . — Dnekrpon.gan. — OO0 UBUC. — 2011 - . HEOTPaHUYEHHBI
1 10CcTyn
4 MexBy30BcKas anekTpoHHas oudnuoreka (MOb) https://icdlib.nspu.ru/ NunuBuyanbH
BII HEOTD.
JOCTYII
CornacoBaHo:
o
[naBublii 6ubnuorexaps O f"’//' @oproBa A.A.

(HOKHOCTB CTPYKTYpHOTO rnozpassienenus) (nomruce)  (Pamunus n.0.)




4.2. Kapra maTepHaJIbHO-TeXHUYECKOMN 0a3bl JUCUUIJINHbBI
«KoMIbIOTEpHBIN SKCIEPUMEHT B TEOMETPUN
Hanpasnenue noarorosku: 44.03.01 [legarornyeckoe o6pazoBaHue
HanpasnenHocts (nmpoduiib) 06pa3oBaTesIbHON TPOrpaMMbI
«MareMaTuka»

KBanudukanus: 6akanasp
1o ouHoM (hopMe 00yueHUs
(oOmras Tpy10€MKOCTb 2 3.€.)

AynuTtopus \ O6opynoBaHue

JUTS TIPOBEJICHUS 3aHATUN JIEKIIMOHHOTO TUIIA, 3aHATHH CEMUHAPCKOTO THUTIA,
KYPCOBOTO ITPOCKTUPOBAHMS (BBIMOJIHEHHUS KYPCOBBIX padOT), TPYIIIOBHIX U
WHJIMBUIYAIBHBIX KOHCYJIbTAIMM, TEKYIETO KOHTPOJIS YCIIEBAEMOCTH H
MIPOMEKYTOYHOM aTTECTALINU

r. Kpacnospck, [Ipoextop-1mr, ,yueOHas qocka-1mr
yn. Ilepencona, 7,
aya. 1-10
r. Kpacnospck, Kommnrerorep ¢ BeIxogoM B uHTEpHET- 10T, mpoekrop-
yn. Ilepencona, 7, lmr , yueOHast qocka-1 mir.
ayn. 3-15
r. Kpacnospck, Jlocka-1 mT, ”HTEpaKTUBHAS TOCKa- | IIT, TPOEKTOP-
yn. Ilepencona, 7, I, 11K ¢ Beixogom B MHTEpHET- 11T
ayn. 3-02
JUIS. CAMOCTOSATEIbHON paboThI
r. KpacHosipck, OnexkTpoHHas 6ubnuoreka JlunkuHa- 1T, atnac
yi. IlepeHcoHa, 7, JEKTPOHHBIX MHOTOTPAHHUKOB -1 T ,KOoMnbroTEp-10
ayn. 1-11 YuebHo- HIT., JOCKa MapKepHasi 1- mT.
HCCIIEN0BATENIbCKAS

naboparopus «Teopust
U METOJIuKa 00yueHus
MaTeMaTHKE»
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