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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
«03» mas 2018 r., npoTokon Ne 9
3aBeayromuii kadeapoin

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

«23» mas 2018, nporokon Ne 8

[Ipencenarens ‘%

MHCTATYT
MATEMATUKM,
SUINKA U
UHOOPMATIAKIA

C.B. bopTtHOBCKHIA



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

B paGouyro nporpaMMmy JUCHMILUIMHBI BHOCSTCS CIEAYIONTNE U3MEHCHHUS:
I. Ha turyneHom mnmucte 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 3aceflaHuu Kadeapbl MaTEMAaTUKH 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




JIucT BHeCEHUs U3MEHEH UM
JlononHeHus: ¥ U3MEeHeHUs B paboueii nporpamme aucuuruinabl Ha 2019/2020 yueOHbIit
TOJI:

B paGouyro nporpaMMmy JTUCHUILUIMHBI BHOCSTCS CIEIYIONTNE U3MEHCHHUS:
1. O6HOBJIEHA KapTa JIUTEPATYPHOTO 00ECIICUCHUSI TUCITUTIIINHBI.

2. O6HOBJIEHA KapTa MaTePUAIbHO-TEXHUYECKON 06a3bl JUCITUTIITUHBI

Pabouas nporpamma nepecMoTpeHa U 0100peHa Ha 3acelaHnu Kadeapbl MaTEMATUKU U
METOJMKU O0y4YEeHHs] MaTeMaTHKe
rpotokoit Ne 7 ot « 08 » mas 2019 1.

3aBenyromuii Kageapoii o/ Tl JI.B. llIkepuna

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

MHCTATYT
MATEMATUKM,

[Ipencenarens SUIMKIA U

o UHOOPMATUKA
% C.B. boptHOBCKUI

JINCT BHeCeHUS N3MEHEHUH



JlononHeHus: U U3MEeHeHus B paboueii nporpamme aucuuruinabl Ha 2020/2021 yueOHbIit
TOJ:

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

NpUHAIEKHOCTH  «MunucrepctBo npocsenieHuss Poccuiickonn depepaunn» Ha

ocHoBanun Pacnopsikenue IlpaButensctBa Poccuiickoit @epepamuu ot 06.04.2020
Ne907-p.

2. BHeceHbl U3MEHEHUS B KapTy MaTepUATbHO-TEXHUYECKOU 0a3bl TUCITUIUIMHBI B CBSI3H
C OOHOBJIEHHEM JIMIIEH3UOHHOI'O MPOTpaMMHOTO obecrmedeHuss B ayauTopun 3-15
NMO®U, rae npoBoAsATCS 3aHATHS 110 TUCUUTUIINHE

Pabouas nporpamma nepecMoTpeHa U 0100peHa Ha 3acelaHuu Kadeapbl MaTEMaTUKU U
METOJMKU OOYy4YEeHHs] MaTeMaTHKe
rpotokoi Ne 8 ot « 13 » mas 2020 r.

3aBenytomuii kadenpoit Q// Tty JL.B. llIkepuna

Ono0peHo Hay4HO-METOIMYECKIUM COBETOM
NM®U KI'TIY um. B.I1. AcradneBa
«20» mas 2020 r., mpotokon Ne 8

MHCTATYT
MATEMATUKM,

SUINKA U

o UHOOPMATUKA
% C.B. boptHOBCKUI

[Ipencenarens




JIucT BHeCeHUs1 U3MEHEHU
JlomonHeHus: ¥ U3MEHEeHUs B paboueii nporpamme qucuuruinabl Ha 2021/2022 yueOHblit
TOJI:

B pa60qy}o nporpaMmy JUCHUIUIMHBI BHOCATCA CIICAYIOIINC N3MCHCHUA !

1. O6HoBnena u cornacoBana ¢ Hayunoit 6ubnuorexkoir KI'TIY um. B.II. ActadbeBa
«KapTa nureparypHoro obecrieueHus (BKI0Yask JIEKTPOHHBIE PECYPCHI)», CoJepIKaIas
OCHOBHYIO M JIOTIOJTHUTEIBHYIO JIUTEPATypy, COBPEMEHHbIE MpodeccHoHaNbHbIe 0a3bl
JTaHHBIX U MTHPOPMAIIMOHHBIE CIIPABOYHBIC CHCTEMBI.

2. O6HoBneHa «KapTa MatepualbHO-TEXHUUECKON 0a3bl NUCITUIUIMHBD), BKIIIOYAIOIAs
ayJIMTOPUHU ISl TPOBEJICHUS 3aHATUN JIEKIIMOHHOTO TUIA, 3aHATUIA CEMUHAPCKOTO THIIA,
KypCOBOI'O NPOEKTHPOBAaHUSA (BBIMOJIHEHUS KYpCOBBIX paboOT), TPYNIOBBIX U
WHIUBUIYAIbHBIX ~ KOHCYJIbTAIlMM,  TEKYLIEro  KOHTPOJS  YCIEBAEMOCTH U
MPOMEXKYTOUHOM  aTTecTal, TOMEUIEHUs JUIsi  CaMOCTOSITEIbHOW  paboThl
oOyuaromuxcsa B KI'TIY um. B.I1. AcradpeBa) u KOMIIEKC JIMIIEH3MOHHOTO U CBOOOIHO
pacnpoCcTpaHsIeMOro NporpaMMHOro 00eceyeHusl.

PaGouas nporpamma nepecMoTpeHa u 0100peHa Ha 3aceianuu Kadeapbl MaTEMATUKU U
METOJUKH O0y4YCHHUSI MaTeMaTHKE
npoTokod Ne 8 ot « 12 » mag 2021 .

3aBenyrouuid kadeapoit Tty JL.B. llIkepuna
0/ Y

Opoopeno HMC HUM®O®U KITIY wum. B.IL _ ActadbeBa
«21» mas 2021 r. ITpoTokon Ne 7 :

[Ipencenarens ! WHCTATYT
o MATEMATWUKWN,

C.B. bopTHOBCKHMi1 CUBMKM 1
MHOOPMATIAKK




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 CTaHAapTa BBICIIET0 0Opa3oBaHUs (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 (megaroruueckasi nedaTenbHOCTH B cepe
JOUIKOJIBHOTO, HAyaJbHOrOo OOIEro, OCHOBHOTO OOWIEro, CpEeJHEro O0OIIero
oOpa3oBaHus) (BOCIUTATENb, YUUTEIb)», YTBEPKIACHHOTO NMpUKa3oM MuHUCTEpCTBA
Tpyna u couuanbHoi 3amuTel PO ot 18 oktsa6ps 2013 r. Ne544n. 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 b1.B.13  «KoMmmnbroTepHbIi 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 uan 72 vaca. Ha aynutopHyio paboTry (KOHTakTHbIE 4achl) OTBOAMUTCS 18
4acoB, Ha CaMOCTOSTENBbHYIO — 50 9acos, Ha 3a4eT — 4 yaca.

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

[Ipennonaraercs cienyomas paboTa CTyAEHTOB HaJl OCBOEHHUEM Kypca:

- OCBOEHHE OCHOBHBIX TOJIO)KEHHUM HCCIIeI0BATENbCKOr0 OOYUYEeHHSI TEOMETPUU B
CTHUJIE IKCIIEPUMEHTAIbHON MaTeMaTHKH;

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

- IOCTPOEHHE TUAAKTUUECKON MOJEIH UCCIIEN0BATENIBCKOIO 00YUEHHsI TEOMETPUU
Ha OCHOBE KOMIIBIOTEPHBIX SKCIIEPHUMEHTOB;

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

- OpraHu3alus HUCCIEJOBATEIbCKOIO OO0Yy4eHMs TIE€OMETPUHM B  MOJEIH
«IKCIEPUMEHTAIIbHAS MATEMATUKa» B CTAPILIEH IIKOJIE;

- 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 MOJETH HCCIeI0BATEIbCKOTO 00YyUYeHUS
TCOMETPHUH B CTUJIE IKCIIEPUMEHTATIbHON MaTEeMaTHKH.



OcnosHvie 3a0auu OUCYUNTIUHDL!

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

* 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 © TEOMETPUM 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 YMEHU;

- 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
qucuUIInHy «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 wusyudeHuss AUCHMIUIMHBI «KOMIBIOTEPHBIA 3KCIEPUMEHT B
reOMETPUU» U PEIIeHUs] OTMEUEHHBIX BBIIIE 33]1a4, 00y4YaIOIUNUCS TOJKEH:
3HamMb. OCHOBHbBIE IPUHIUIIBI JUJAKTUUECKON MOJearu 00ydYeHUs] TeOMETPUH
B IIKOJIE€ C UCMOJIb30BAHUEM KOMIIBIOTEPHBIX IKCIIEPUMEHTOB;
ymembs: TPUMEHATDH IUIAKTUUYECKYIO MOJEb UCCIEJ0BATEIbCKOI0 00yueHUs
reOMETPHUH 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 HAMNpaBJIeHO Ha (POpMHUpPOBAHHE CIEAYIONTUX
KOMNnemeHyui:

ObwexynbmypHvle KOMnemeHyuu:
OK-6. CrtocoOHOCTBIO K CAMOOPraHu3alii U caMo00pa30BaHUIO.

IIpogpeccuonanvuvie komnemenyuu:
[1K-4. CrtocoOHOCTBIO MCHOJIB30BaTh BO3MOXKHOCTH 00pa30BaTEIbHOU Cpeabl
JUTSL TOCTHIKEHUS TMYHOCTHBIX, METAIPEIMETHBIX U MPEIMETHBIX PE3YyIbTATOB



oOydyeHuss W oOecreyeHus] KadecTBa Y4eOHO-BOCIUTATEIIBHOTO IIpoliecca
CpeACTBaMHU MPETOaBaeMOro y4eOHOro nmpeaMeTa.
1.6. KoHTpO/b pe3yibTATOB OCBOCHUS AUCIMILIMHBI.

TEeKYIIUA KOHTPOJb: MPOBOAMTCS C IMEJIbI0 pealnu3alii OOpaTHOW CBSI3H,
OpraHu3aIlid  CaMOCTOATENIBHOW pabOThl M  TEKYyIIeH MPOBEPKH YCBOCHUS
JTUCHUIUTMHBL. METOIbI KOHTPOJISl YCIIEBAEMOCTH: pa3padO0TKa CIICHAPUEB HU3JI0KEHUS
TeM IIKOJIBHOTO Kypca TE€OMETPUM B CTUJIE KOMIIBIOTEPHOTO DJKCIIEPUMEHTA,
noAroToBka nuHamudeckux deptexeil (GSP-daitnor B cpene XXupas maTtemaruka).
dopma KOHTPOJIS: BRIMOJHEHUE UHAUBUIYATbHBIX JIOMAIIHUX PadoT,

- pYOEXHBIH KOHTPOJb: TPOBOJUTCS MEKTy OCHOBHBIMU pa3eiaMu JUCITUTIITUHBI
C LIETBIO OTPEICIICHUS] YPOBHSI OCBOCHHS M3YyUYEHHOI0 MaTepuralia yepe3 HalluCcaHue u
3aIUTY UHIUBUAYAIBHBIX JOMAITHUX paloT.

- UTOTOBBIM KOHTPOJb: 3a4€T, MPOBOJIUTCS C IETBIO OIEHKU YPOBHSI OBJIAJICHUS
komneTeHIusIMHA B cooTBeTcTBHU ¢ PI'OC BO.

O1ileHOYHBIE CpENICTBA PE3YJIbTATOB OCBOCHUS JIUCLUMIUIMHBI, KPUTEPUU OIEHKHU
BBITIOJTHEHUSI WHIWBHUIYAJIbHBIX TOMAIIHUX paOOT MpeacTaBlieHbl B pazjieie «DoHa
OIICHOYHBIX CPEJICTB IO AUCIUTIIIUHE.

1.7. Ilepeyenb 00pa3oBaTeJbHbIX TEXHOJIOIHH, MCIOJb3YyeMbIX IPH OCBOCHHUU
AMCIUILIMHBI.
1. CoBpeMeHHOE TpaAWUIMOHHOE OOy4YeHHE C  HKCIOJBb30BAHUEM CHCTEM
JTMHAMHYECKON T€OMETPHH.
2. Tleparornyeckue TEXHOJOTUM HAa OCHOBE T'yMaHHO-JIMYHOCTHOW OpPHUEHTAIIUU
MeIarorunueckoro mpoiecca:
-TieJaroruka COTPyAHUYECTBA;
-TYMaHHO-JTUYHOCTHAsI TE€XHOJIOTHSI.
3. Ilemarormyeckne TEXHOJIOTMM Ha OCHOBE aKTUBHU3AIlMM U HHTEHCU(UKAIIUU
NeATeIbHOCTH 00yJaroIIXcs (AKTUBHBIE METO/IbI O0OyUEHHS ):
-00y4eHHUE B CTUJIC SKCTIEPUMEHTAJIbHOW MaTEMaTHUKE;
-ICCJIeI0BATEILCKOE 00yUCHHUE;
4. Tlemarormdyeckue TEXHOJOTUM HAa OCHOBE 3(P(EKTUBHOCTH YIPABICHUS U
OopraHu3aIuy y4eoHoro mpoiecca:
-TEXHOJIOTHsI KOMITBIOTEPHOTO SKCIIEPUMEHTA B BUPTYaIbHOM JIabopaTopuu;
-TE€XHOJIOTHH UHAUBUIyATU3AIMN 00yUEHUS.



2. Opranu3anuoOHHO-METOAUYECKUE JOKYMEHTBI
2.1. TexHonoru4yeckasi Kapra o0y4yeHus JUCHUILINHE

«KoMNnbIOTepHBI IKCIIEPUMEHT B reOMeTpum»

Hanpasnenue noarorosku: 44.03.01 [legarornyeckoe o6pazoBaHue
Hanpasnennocts (nmpoduiib) 06pa3oBaTesIbHON MPOrpaMMbl
«MatemaTHKa»

KBanudukanus: 0akanasp, 3aouHas opma o0yueHus
(oOmmast TpyI0eMKOCTh 2 3.€.)

Mopynu. HaumenoBanue
pa3enoB M TEM JUCITUTLIHHBI

Bcero
4acoB

(3.e.)

KoHTakTHEIE Yachl

BCET'O

JIEKIUH

MPaKT-X
3aHATHI

nmabopat
OPHBIX

Camocto
ATCIbHAA
pabota

@DOopMBI U METOABI
KOHTPOJISl OLICHOYH.
CpEINCTBOM

MOAYJIb 1. KomnbioTepHbIii
JKCNEPUMEHT B INIAHUMETPUHU

40
1,1)

12

8

28

1.1. JXwuBas MaremaThka Kak
YHUBEPCAIBHOE CPEACTBO OOyUYECHUS
IUTAaHUMETPUU Ha OCHOBE
KOMIIBIOTEPHOI'0 3KCIEpUMEHTa

10,5

1,5

0,5

9

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

10,5

1,5

0,5

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

10,5

1,5

0,5

1.4. KoMIbrOTEpHBIH 3KCIIEPUMEHT
B PEIICHUH IUIaHUMETPHYECKHX
3apad Merogom 'MT

10,5

1,5

0,5

1.5.. KoMIBIOTEpHBII 3KCIIEPUMEHT
B PEIICHUM KOHCTPYKTHBHBIX 3a71au
anreOpandecKuM METOJIOM

9,5

1,5

0,5

1.6. KoMmbroTepHBI 3KCIEPUMEHT
B pEIIEHMH  3ajad  METOAOM
reOMETPUYECKUX Npeodpa3oBaHmii

11

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

11,5

2,5

0,5

WunuBunyansHas
JoMarHsst padora Nel

MOAYJIb 2. KoMnbIoTepHbIii
JKCNEPHMEHT B CTepeoMeTpUu

28
(0,78)

22

2.1. JXwuBas MaTemMaTHKa Kak
YHUBEPCAIBHOE CPEACTBO O0yUYECHUS
CTepeOMETPUH Ha OCHOBE
KOMIIBIOTEPHOI'O 3KCIEpUMEHTa

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 BBIYUCIICHHUE PACCTOSHUM U
yrjoB u KOMIIBIOTEPHBIH
9KCIEPUMEHT

7,5

1,5

0,5

2.4. PemeHne cTepeoMETPHYECKHX
3a7a4 Ha BbIYMCICHHE O0BEMOB U
wiom@aned ¥ KOMIBIOTEPHBIH
9KCHEPUMEHT

7,5

1,5

0,5

WnnuBunyanbHas
nomanrHsis pabora Ne 2

UTOI'OBbIM KOHTPOJIb

(0,12)

3auér




HToro

72
@)

18

12

50




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

[lepexoq Ha wucnosib30BaHUE B 00II€00pa30BaTENIbHON IIKOJE UAEH
MPOEKTHOTO W MCCIENI0BATEIbCKOIO0 OOYYEHHUsS SBISETCS HE TOJBKO OJHUM U3
tpedoBanuii HOBbIX PI'OC (2010-2012 rT.), HO ¥ OOIIEMUPOBOM TEHACHIIUEH.

Cepbe3Hoe BHUMAaHHME K MHTEIJIEKTyaIbHOMY Pa3BUTHIO yYalllMXCsS Ha BCEX
CTyNeHsX oOmero oOpa3oBaHMsl — 3aJIOT yCIeXa CTpaH, SIBISIOUUXCS MUPOBBIMU
JUIEpaMHU 10 Ka4eCTBY €CTECTBEHHOHAYYHOr0 M MaTeMaTudeckoro oopazosanus. [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 HAIlleld CTpaHE J0JIToe
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 y4eOHbI Kypc, B KOTOpPOM OyAYyIIMWA Y4YUTEIh MATEeMAaTHUKHA 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. JloMoHOcoOBa
(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.

KoMmnbloTepHble TEXHOJOTUU CETOJIHSA OTKPbUIM HOBBIE BO3MOXKHOCTH IS
peanu3anuu UIeu UCCIeA0BATENIbCKOro Moaxoaa B o0ydenun Mmaremaruke. O0 3Tom
CBUJIETENIbCTBYET OYpHBIM POCT YHUCIa MOJENEH MCCIIEeOBATEIbCKOTO 00yUYeHUs
MaTeMaTuKe, MpakTUYecKas peaiu3aius OONBIIMHCTBA U3 KOTOPBIX Ipearnojaraer
UCIIOJIb30BAaHUE KOMITBIOTEPHBIX OKCIEPUMEHTOB. OTO TMOJCKA3bIBAET HUJCIO
MOCTPOEHUSI MOJICNIA UCCIIEA0BATENILCKOTO OOyUYeHHs] MaTeMaTUKE B COOTBETCTBUHU C
METO/I0JI0TUEN IKCIIEPUMEHTATIBLHON MaTeMaTHKH.

OcBoenue AuCHUILIMHB «KOMIBIOTEPHBII 3KCIIEPUMEHT B T€OMETPUU» TECHO
CBSA3aHO C U3YYEHUEM TakuxX AucUMIUIMH Kak «['eometpus», «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 3KCIIEPUMEHT B IUIAHUMETPUHU, Modyas 2 — KommbloTepHbIH
DKCIIEPUMEHT B cTepeoMeTpuu. IIpuBenem conepkanue Kaxaoro U3 MOIyJICH.

Mooyas 1. Komnvlomepnulii 5Kcnepumenm 6 nianumempuu.

Cucrema nunamuueckod reomerpuu (C/I') kak yHHBEpcallbHOE CpPEICTBO
oOydeHHsl TJIaHUMETPUM Ha OCHOBE KoMibioTepHoro skcrepumenta. CUAIT XKupas
MaTeMaThKa KakK CpEeACTBO CAMOKOHTPOJs M CAaMOIIPOBEPKM IIpU PELICHUU
IUIAHUMETPUYECKUX 3ajad. PelieHue 3amad Ha HAXOXKJIEHUE MHOXKECTBA TOYEK
IJIOCKOCTH METOJIOM KOMIIBIOTEPHOIO dKCIepUMEHTa. KOMIBIOTEPHBIN IKCIIEPUMEHT
B PELICHNH IUIAHUMETpUYECKHX 3a71ad merogoM I'MT. KoMIbroTEpHBIN 3KCIIEPUMEHT
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
KaK CpEICTBO CaMOKOHTPOJISI U CaMOIPOBEPKU 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 JAUCHUITIIMHBI 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 OCBOCHHUIO TUCUUIJINHBI.

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

Pa3BuTHe JJUHNM IKCIIEPUMEHTAJIBHON MATEMATHKH B HAYAJIbHOU LIKOJIE.

N3ydyenne mMaTeMaTMKU B HA4YaJbHOW IIKOJE MPEJOCTABIISIET BO3MOXHOCTU 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 OOOOIIEHHUS 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 ISl 3apOKICHUS M HAKOIUICHUS TPEICTABICHUM 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 JTUHUIM.

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
MPUYMHBl 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
BBITIOJITHEHHWE CEpPUM TPAKTHYECKUX JEHUCTBUN, 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
HCITOJIL30BaHMUS.

3apOXKJICHUIO  TEPBBIX  MNPEACTABICHUM O  BO3MOXXHOCTH  AKTHBHOTO
BO3JICHCTBUS HA OOBEKT U3YUEHHUS CIIOCOOCTBYET BBEJCHUSI MTPABUII MAaTEMAaTHUECKUX
NEUCTBUMA, KOTOpPHIE HAa TEPBBIM B3] KaXyTCd HMCKYCCTBEHHbIMM. Jlns uX
omnpaBaaHusl TpeOyeTcs HAWTH MOAXOAIIYI0 MHTeprpeTanuio. [lepBeiM mpuMepoM



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 — uzgeecmnoe ciaecaemoe, 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 MBIIKK Tiepemeniaiite Touky C), 3amonHss tadmuiy. [lpuaymaiite, kak
Haiitu BC He uzmepsia 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 NMPEICTOUT 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 ywamuecs TNpPOJOJDKAIOT — DKCIEPUMEHTUPOBAThH €
BELIECTBEHHBIMU MOJIEISIMU  MaTeMaTUYeCKUX OOBEKTOB, [E€Jal0T BBIBOJLI O
MaTEeMaTUYECKUX 3aKOHOMEPHOCTSX, yOeKIaloTcs B LEJIECOOOPa3HOCTH BBOJUMBIX
MpaBUJl  MATEMAaTHYECKUX JEHWCTBUH C ONOPOM HA  pa3IMYHBIE  THUIIBI
MHTEPIPETALUOHHBIX MOZIeNIeH (AuarpaMMmsl, Tpaduk, 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 COYETaHMM 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
KOMITbIOTEpHOr0 3KkcnepumenTa (Beruncnutenabubix 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 dKcnepumenTa. [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 W CICIAUM 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 MNPUMCHCHHUC KOMIIBIOTCPHBIX JKCIICPUMCHTOB IPUBOAUT K
IMOCTCIICHHOMY HaKOIIJIICHUIO HpeI[CTaBJIeHI/Iﬁ 0 CUTyaluAax IIOABJICHUA
MMapagOKCAJIBbHBIX PC3YJIbTATOB, KOTOPLIC IMOPOKIAAOT MOTUBALIMOHHYIO OCHOBY JIA
BBISIBJICHUSI 3HAHUM O MNpUuiIrnHaX OI'PAHNMYCHHOCTH 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€ MATCMATHKC O CTATUCTUYCCKUX
MCTOOax 06pa60T1<1/1 OKCIICPUMCHTAJIbHBIX TaHHBIX.

Pa3BuTHeE JUHNM IKCIIEPUMEHTAJIBHON MATEMATHKHU B CTApPIIEH LIKOJIE.

N3yyenne B crapmed IKoJIE Havyal MaTEMaTHUYECKOTO aHaIM3a CO34aeT
YCJIOBHS JIJISI PACIIPOCTPAHEHUsI MBICJICHHBIX SKCIIEPUMEHTOB Ha HOBYIO 00JacTh, a
TAaK)KE JJI1 Pa3BUTUSA NPEIACTABICHUM YYaIIMXCS O 3HAYMMOCTH KOMIIBIOTEPHBIX
AKCIIEPUMEHTOB B PACIIMPEHUN BO3MOXKHOCTEU MBICICHHOTO SKCIIEPUMEHTHUPOBAHHUS.

brnaronpusiTHble YCIOBUS CKJIAIbIBAIOTCS TOJ[ BIMSHUEM HEOOXOIUMOCTU
paboTHI ¢ a0CTPAKIUAMHU AKTYyIbHOW 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 MATEMATHYECKOI0 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, KOTOpPhIE 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» ISl 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
MMO3HABATEIbHBIX (DYHKIMH CTaTHYECKHX IMPOCKIIMOHHBIX 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,
npoxoosweu 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
MIPOCKITMOHHBIX JTMHAMHYCCKUE MOJeNIeld TpeOyeT OT ydalluxcs 3HAHUS CBOWCTB,
COXpaHSIEMBIX W HE COXpPaHACMBIX TPOCKIMOHHBIX UYEPTSHKOM, a TaKKe
WCIIOJIb30BAaHUSI BO3MOXKHOCTEH HW3MEHEHUs paKypca HW300paKeHHS, BBEICHUS
JOTIOTHUTENIBHBIX TIOCTPOCHHA WM TIOCTPOCHHS PAa3BEPTKH IS «HACTPOUKH
MPOCKIIMOHHBIX ~ M300paXCHUH MO  3aJaHHBIM  METPUYECKUM  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 CEYEHUM KyOa.



3. KOMIIOHEHTBI MOHUTOPUHI'A YUYEBHBIX JOCTUKEHU
CTYJIEHTOB

3.1. TexHonoru4eckasi KApTa peiTHHra JMCUUIIMHBI

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

r€OMETPUH

CMexHBIC TUCITUTUIMHBI 0 YYEOHOMY TUIaHY
[IpenmecTByroiue: 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
ConepxaHnue 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

OO011ee KOJIMUECTBO 0AJJIOB O JUCIUILINHE
(o uroram M3y4eHus Bcex MOAYJIeH, Oe3 yuera
JIOTIOJTHUTEIILHOT'O MOJTYJIST)




3.2. ®oHJ OLEHOYHBIX CPEACTB (KOHTPOJIBHO-U3MEPHUTEIbHbIE MATEPHAJIbI).
MHUHHUCTEPCTBO MPOCBEIEHUA POCCUMCKON ®EJNEPAIINA

denepanbHOE TOCYJapCTBEHHOE OI0/IKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHus
KpacHosipckuii rocy1apcTBeHHbIN MeArorn4ecKuii yHUBEPCUTET
uMm. B.II. AcradpnbeBar»
HNuctuTyT MaremMaTuku, (UMK U HHOOPMATUKU
Kadenpa maremaTuku 1 METOJUKH O0yUYEHUSI MaTEMaTHKe

YTBEPXJIEHO OZIOBPEHO
Ha 3ace/laHiK KadeIphl Ha 3ace/laHuu
poToKoJ Ne 8 Hay4HO- ‘
ot «03» mas 2018 r. METOJUYECKOTO & MHCTHATYT
MATEMATUKW,
copera UM®U 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 TEKYIIET0 KOHTPOJIS M MPOMEXYTOYHON aTTECTAIlUN
00ydJaromuxcs 1Mo JUCIHUILUIMHE

«KOMIIBIOTEPHBIN DKCITEPUMEHT B TEOMETPUM»

Hanpasnenue noaroroBku 44.03.01 [legaroruueckoe obpa3oBaHue
HanpasnenHocts (mpoduiib) 00pa3oBaTeIbHON TPOrpaMMbl
«MaTtemaTHKa»

(xBanugukamus (cTeneHb) «bakaaaBp»)

(3aounas ¢popma obyuenus)

CocraBuTenu: / Maiiep B.P., mpodeccop kadeaps
/ . MaTeMaTUKH U METOJIMKU 00yUeHUS
MaTeMaTHUKe

Kpacnosipck 2021



IKCIHHEPTHOE 3AK/IIOYEHUE HA ®OH/I OLIEHOYHbBIX CPE/ICTB

[IpencraBieHHbIi POH]T OLIEHOYHBIX CPEACTB JJIsl TEKYIIEH U MPOMEKYTOUHON
arrectai  cooTBercTByeT TpeboBanusmM @OI'OC BO u mnpodeccuoHaIbHBIM
cragaapram llemaror (mpodeccuoHanbHas AESITENIBHOCTh B cepe MONIKOIBHOrO,
HAaYaJIbHOTO OOIIEero, OCHOBHOIO O0OIero, CcpeaHero 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 MpPOrpaMMbl 1O
HaIlpaBJICHUIO MIOATOTOBKHU 44.03.01 Ilenarornueckoe oOpa3oBaHue,
HaIpaBJIeHHOCTh (Mpoduiib) «MartemaTuka.

OneHouHbIE CpeNCTBA W KPUTEPUM OLICHMBAHUS IPEICTABIECHbI B TOJHOM
o0beMe. DoOpMBbl OLEHOYHBIX CPEJICTB, BKIIOUEHHBIX B MPEACTaBICHHBIM (POHI,
OTBEUAIOT OCHOBHBIM npuHuunaMm ¢opmupoBanuss @OOC, ycTaHOBIECHHBIX B
[Honoxenuu o popmMupoBaHuu (HoHIa OLIEHOYHBIX CPEJICTB AJIS TEKYIEro KOHTPOJIS
yCIIEBAEMOCTH, TMPOMEXKYTOYHOW M HMTOroBOM (rOCYJapCTBEHHOM HMTOrOBONA)
aTTecTalli  OoOydyaromuxcsi 10  00pa3oBaTeNbHBIM  MPOrpaMmaM  BBICIIETO
oOpa3zoBaHus — TMporpamMmmaMm OakanaBpuara, MporpaMMaM  CHEIHAIUTETa,
porpaMmaM MarucTparypbl, IporpaMmaM MOATOTOBKM Hay4HO-TIEAaroruyeckux
KaJ[poB B acmupaHType — B (denepaibHOM TOCYJapCTBEHHOM OHOIKETHOM
oOpa3oBaTeIbHOM  YyUYpeXJI€HMH  Bbicmiero  obpazoBanusi  «KpacHosipckuii
rOCy/IapCTBEHHbIM  menarorndeckuid  yHusepcuter uM. B.II.  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

IIporpaMMme.

DKcrnepT-padoTonaTeNb,

mupexkrop MAOY rumnazus Nel4 ,

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



1. Ha3znauyenue ()oHJa OLEHOYHBIX CPEJACTB

1.1. Heasw co3ganuss (QoHIA  OLEHOYHBIX CPEACTB  JUCHUILIMHBI
«KoMmbIOTEpHBIM ~ SKCIIEPUMEHT B  TE€OMETPUM»  SIBISETCA  YCTAHOBJICHUE
COOTBETCTBHSI YUEOHBIX JOCTHXKEHUN 3alIaHMPOBAHHBIM pe3yJibTaTaM O0y4YeHUs U
TpeOOBaHUSIM OCHOBHOM  MPO(ECcCHOHANBHOM  00pa30BaTENbHOW  MPOTpaMMBI,
paboueit mporpaMMbl JUCIUTUIHHBI.

1.2. ®oHJT OLIEHOYHBIX CPEJCTB MO JucuUIInHe « KOMIbIOTEpHBIN SKCTIEPUMEHT
B FEOMETPUN» PELIAET CIEIYIONINE 3aJa4M:

— YIOpaBICHHE TPOLECCOM MNPHOOpETeHUsT OO0y4yaroUMMUCS HEOOXOIUMBIX
3HAHWM, YMEHUW, HABBIKOB U (OpMUPOBaHUS KOMIIETCHLUN, OMNpPENEICHHBIX B
oOpa3oBaTeIbHBIX  CTaHAApTax 1o  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 H3YyYEeHUS IUCLUILTUHBI
«KoMnbIOTEpHBIN KCIIEPUMEHT B T€OMETPHUH», C OMPEICICHUEM MOJIOKHUTENbHbBIX /
OTPULATENBHBIX  PE3yJbTaTOB W  IUIAHMPOBAaHUE  Mpeaynpexjpammmx  /
KOPPEKTUPYIOLIUX MEPOIIPUSATUH;

— o0ecreueHne COOTBETCTBUSI PE3YJIbTATOB OOy4YeHHUs 3ajadaM Oynaymieit
npodeccuoHanbHON AEATENBPHOCTH Yepe3 COBEPUICHCTBOBAHHWE TPAJUIMOHHBIX W
BHEJI[pEHUE HWHHOBALIMUOHHBIX METOJO0B OO0yueHuss B 00pa3oBaTeNbHBIA MpOLECcC
YHUBEPCUTETA;

— COBEPILIEHCTBOBAHNUE CAMOIOATOTOBKH U CAMOKOHTPOJISI 00 y4aroInXCs.

1.3. ®oHA OLEHOYHBIX CPEACTB pa3paboTaH HA OCHOBAHMHM HOPMAaTHBHBIX
JAOKYMEHTOB:

- (emepanbHOr0 rocynapcTBEHHOTO 00pa30BATEIBbHOTO CTaHAApPTa BBICIIETO
oOpasoBanus 1Mo HanpasiaeHuto noarotoBku 44.03.01 IMegarornueckoe odpasoBaHue,
kBasn(ukanus (crenenp) bakanasp.

-00pa3oBaTeNbHOM MpOrpaMMbl  BbICIIETO 0Opa3OBaHUA IO HaIPaBICHUIO
noaroroBku 44.03.01 Ilemarornueckoe oOpa3zoBaHue, KBaduduKanus (CTEICHB)
bakanasp.

- Tlonoxenus o ¢dbopmupoBaHuu (POHIA OIEHOYHBIX CPEACTB JI TEKYIIETro
KOHTpOJISl yCIIEBAEMOCTH, MPOMEKYTOUHOM M UTOTOBOM aTTeCTAllMM O0Yy4YaroIIUXCs
no oOpa3oBaTelbHBIM MpPOrpaMMaM BBICIIEr0 OOpa3oBaHUsA — MporpamMmmam
OakanaBpuara, MporpaMMaM  CHEUUAIUTEeTa, NporpaMMaM  MarucTparypsbl,
nporpaMmaM MOATOTOBKA HAy4YHO-NEIarorMueckux KaJapoB B AacHHUpPAaHType B
denepaibHOM TOCYIapCTBEHHOM OIOPKETHOM 00pa3oBaTEIbHOM  YUPEKIACHUU
Bbiciero oOpa3zoBanus «KpacHOApCKHI  TOCyAapCTBEHHBIM  IeJarornyecKui
yauBepcutet uM. B.I1. ActadreBa» u ero pununanax.

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:

ObwekyromypHvie KOMnemeHyuu:
OK-6. CrtocoOHOCTBIO K CAMOOPraHu3alii U caMo00pa30BaHUIo.



IIpogpeccuonanvuvie komnemenyuu:
[1IK-4. CrtocoOHOCTBIO MCHOJIB30BaTh BO3MOXKHOCTH 00pa30oBaTEIbHOU Cpeabl
JUTSL TOCTHIKEHUS TMYHOCTHBIX, METAMPEIMETHBIX U MPEIMETHBIX PE3YyIbTATOB
oOydeHuss M oOecleyeHus: KadecTBa Y4YeOHO-BOCIHUTATEIBHOIO Mpolecca

CpeaACTBaAMM MPCIIoaaBacMoro y‘le6HOFO npeamMcera.

Kommnerenuuun

Irtan
¢popmupoBan
ust

JAucuuMnnHbl, y4acTBYyIOIIUE B
¢opmupoBaHuN KOMIETEHUHH

Tun
KOHTPOJIst

Ounenounoe
cpeacTso/ KUM

HoMe | ¢opma

OK-6
«CIIOCOOHOCTBIO K
CaMOOpTraHU3aIUU U
camMo00pa30BaHHIO

OpUEHTHPOBOY
HBIH

KOTHUTHBHBIN

MIPaKCUOJIOTUY
eCc-Kuit

pedIiekcuBHO-
OIICHOYHBII

WHOCTPAHHBIN SI3bIK, PYCCKHH SI3BIK M KYJIBTYypa
peun, UHPOpMAIOHHAS KyJIbTYypa u
TEXHOJOTMH B  o0pa3oBaHuH, (hu3HYECKast
KyIbTYpa W CIOPT, COLMOJIOIHsS, SKOHOMHKA
oOpa3oBaHus, II€aroruka, OCHOBBI ydeOHOU
JIeSTEIbHOCTH, OCHOBBI MPOEKTHOM
JIeATEIbHOCTH, OCHOBBI MaTeMaTHYeCKOM
00paboTKH nHpopManuH, JNIEeKTUBHAS
JUCLHILUINHA o obmeit ¢busnueckoit
MOJrOTOBKE, OJICKTHBHAs  JUCIMIUIMHA O
MOJIBHKHBIM M CIIOPTHBHBIM MI'PaM, 3JICKTUBHAS
JIUCLUILIHHA o bu3KyIBTYpE ISt
obyuaronmxcss ¢ OB3 u uHBanumoB, ¢usmka,
uH(pOpMATHKA,  TEOPUsl  BEPOSTHOCTH U
MaTteMaTHyecKass CTAaTUCTHKA, KOMIBIOTEPHBIH
9KCIIEPUMEHT B TEOMETPHH,  JUCKpETHas
MaTeMarHKa, MareMaTHyecKas JIOTHKA,
anreOpandyeckue CTPYKTYpPbI, IPYIIIbI, KOJbIIA,
moJyisi, DJJeMeHTapHas MareMmaTnka (anredpa),
9NIEMEHThI ~ alreOpbl, KCTOPUS MATEMAaTHKH,
HCTOpHSL  IIKOJBHOIO  Kypca  MaTEMaTHKH,
YHCIIOBBIC CHCTEMBI, KOMIBIOTEpHAs anrebpa B
cpemHeM W TIPOQecCHOHAIBHOM 00pa3oBaHHH,
3JIeMEHTapHast MaTeMaTHKa (reomerpus),
3JIEMEHTbI TEOMETPUH, NPAKTHKA TI0 MOITYyICHHIO
poeCCHOHANIBHBIX YMEHHI W HABBIKOB, B TOM
quciae HNpodecCHOHaIbHBIX YMEHHH M HaBBIKOB
Hay4HO-HCCIIeI0BATEIbCKON JIeATEIbHOCTH,
[PaKTHKa [0 MOJYYCHUIO MPOdecCHOHATBHBIX
YMEHUH u OIIbITa poheCCHOHATEHON
NeATEJIbHOCTH,  [IeIlaroruyeckas  IpaKTHKa,
MpeUINIUIOMHAs TIPAKTHKA, TTOJr0TOBKA K C1ade
U chaya  TOCYIAapCTBEHHOTO  3K3aMEHa,
MOJrOTOBKA K 3alllUTe W 3allliTa BBITYCKHOM
KBaJIM(DMKAIIMOHHOH paboThl

Texymmii
KOHTPOJIb

p
3 Wnn.
J.p..

Texymmii
KOHTPOJIb

3 Wnp.
J.pab

Texymmii
KOHTPOJIb

2 Wnn.
J.p..

[Ipomexy
TOYHAas
aTTecTalu
s

1 3ayer

I1K-4
«CIOCOOHOCTBIO
HCIIONB30BAaTh
BO3MO)KHOCTH
00pa3oBaTeNbHON
cpebl [Ist
JIOCTHKEHUSI
JINYHOCTHBIX,
METAaNpPEeIMETHBIX U
MPEAMETHBIX
pE3yabTaTOB
0o0yUYeHHS U
obecreyeHus
KayecTBa yueOHO-
BOCITUTATEIBHOTO
nporiecca
cpencTBaMu
MPEno/1aBaeMoro
y4eOHOro

OpUEHTHPOBOY
HBIHI

KOTHUTHUBHBIN

MIPaKCUOJIOTUY
eCc-Kuit

pedIiekcuBHO-
OIICHOYHBII

[enaroruka, MpoeKTHPOBAHNE UHIMBUIYaIbHBIX
obpasoBarenbHbIX MapuipyroB zereii ¢ OB3,
busnka, nHpopmaruka, KOMIBIOTEPHBIN
IKCIEPUMEHT B  TEOMETPHH,  JUCKPEeTHas
MaTeMaTHKa, MareMaTuJyecKas JIOTHIKa,
3JIEMEHTBI MaTeMaTHYEeCKOH JIOTHKH,
JJIEMEHTapHas MaTeMaTrKa (auredpa), SJIeMeHThI
anreOppl, HCTOPUA  MaTEeMaTHUKM, HCTOPHSA
IIKOJIBHOIO ~Kypca MaTeMaTUKH, YHCIIOBbIC
CHCTEMbI, KOMIIBIOTEpHasl ajredpa B CpeiHeM U
po(heCCHOHATEHOM o0pa3zoBaHHwy,
3JIEMEHTapHast MaTeMaTHKa (reomerpus),
JJIEMEHTbl T'€OMETPHH, HCTOPHS MATEMaTHKH,
UCTOpHSL  IIKOJIBHOTO  Kypca  MaTEMaTHKH,
YUCIIOBbIE CHCTEMBI, KOMIBIOTEpHas anredpa B
cpeqHeM U IPO(ECCHOHAIBHOM 00pa30BaHUH,
3JIeMEHTapHast MaTeMaTHKa (reomerpus),
3JIEMEHTBI reoMeTpHH, 3JIEMEHTapHAast
MaTeMarHuka (mMaremarnyeckuii aHanus3),
JJIEMEHTApHBIH ~ MareMaTHYeCKMH  aHau3,
IPaKTUKA [0 IOJYYEHUIO NPOodeccHOoHaIbHBIX

Texymmii
KOHTPOJIb

3 Wnn.
J.p..

Texymmii
KOHTPOJIb

2 Wnp.
J.pab

Texymmii
KOHTPOJIb

3 Wnn.
J.p..

[Ipomexy
TOYHAas
aTTecTalu
s

1 3ayer




mpeaMeTay

YMEHHH u
JIESITENIbHOCTH,
MPEAIUILUIOMHAS
3aIIUTe u

ombITa  NPoheCCHOHANIBHOI
NeJjaroruyeckasl  MpaKTHKa,
[IPaKTUKA, [OArOTOBKA K

3almra BBIITYCKHOM

KBaIM(HUKALNOHHOH PaOoThI

3. @oH/ OLIEHOYHBIX CPEACTB JJIsl IPOMEKYTOYHOM aTTeCTAlNH
3.1. ®oHABI OLEHOYHBIX CPEACTB BKIIOYAIOT: BOIPOCHI U 3a1aHUS K 3a4ETY.

3.2. OLleHOYHBIE CPEACTBA BOIIPOCHI U 3aJaHUA K 3a4ETY
KpI/ITepI/II/I OIICHMBAHUA 110 OLCHOYHBIM CpEACTBAM 1-— BOIIPOCHI M 3a/1aHUA K Sa‘IéTV

Bricokuit ypoBeHb

[IponBUHYTHIN ypOBEHB

ba3oBbIif ypoBeHb

c(OpMHUPOBAHHOCTH c(OpMHUPOBAHHOCTH c(hOpMHUPOBAHHOCTH
dopMupyemble KOMIETEHIUH KOMIETeHIUH KOMIETEHIUH
KOMIICTCHITHA (87 - 100 6asoB) (73 - 86 GaoR) (60 - 72 6amioB)*
OTJINYHO/3aYTEHO XOpOIIO/3a4TEHO YIOBJIETBOPUTEIHHO
/3a4TEeHO
OK-6 «crocoOHOCTB K Crioco0eH Ha BBICOKOM Crioco0eH Ha cperHeM CriocobeH Ha
CaMOoOpraHu3alyH 1 YPOBHE K YPOBHE K YIIOBJIETBOPUTEIHHOM
€aMo00pa30BaHUIO CaMOOpraHU3alyH 1 CaMOOpraHu3alyy 1 YPOBHE K
€aMo00pa30BaHUIO €aMo00pa30BaHUIO CaMOoOpraHu3alyH 1
caMo00pa30BaHUIO
[K-4 «cnocoGHOCTH Crioco0eH Ha BBICOKOM Crioco0eH Ha cpenHeM Crioco0eH Ha
UCIIOJIb30BaTh YPOBHE HCITOIH30BAThH YPOBHE HCITOIb30BATh YIIOBJIETBOPUTEIHHOM
BO3MOXKHOCTH BO3MOXKHOCTH BO3MOXKHOCTH YPOBHE HCITOIb30BAThH
00pa30BaTeNIbHON Cpeibl 00pa3oBaTeNbHOM CPEIIbI 00pa3oBaTeNBHOM CPeIIbI BO3MO)KHOCTH

IUTS IOCTIDKEHUS
JINYHOCTHBIX,
METAaNpPEeIMETHBIX U
MPEAMETHBIX PE3YJILTATOB
00y4YeHHs U 00eCIICUCHUS
KayecTBa yueOHO-
BOCITUTATEIBHOTO
mporiecca cpecTBaMu
MPEno/1aBaeMoro
y4eOHOr0 MpeaMeTay

IUTS TIOCTHDKEHUS
JINYHOCTHBIX,
METAaNpPEeAMETHBIX U
MPEAMETHBIX PE3YJILTATOB
00y4YeHHs U 00eCIIeUeHUS
KayecTBa yueOHO-
BOCITUTATEIBHOTO
mporiecca cpeCTBaMu
MPEno/1aBaeMoro
y4eOHOro MmpeaMera.

JUTS IOCTIDKEHUS
JINYHOCTHBIX,
METAaNpPEAMETHBIX U
MPEAMETHBIX PE3YJILTATOB
00y4YeHHs U 00eCIICUeHUS
KayecTBa yueOHO-
BOCITUTATEIBHOTO
mporiecca cpecTBaMu
MPEno/1aBaeMoro
y4eOHOro mpeaMera.

00pa3oBaTeNbHOM CpeIIbI
JUTSL TOCTHIKCHHSI
JTUYHOCTHBIX,
MeTanpeaAMEeTHbBIX 1
MPEIMETHBIX PE3yIbTATOB
00y4YeHHs U 00eCIICUCHUS
KayecTBa yueOHO-
BOCITUTATEIBHOTO
mporiecca cpecTBaMu
MPEno/aBaeMoro
y4eOHOr0 MpeMeTa.

*Menee 60 0ayIJI0B — KOMIIETEHIIUS He chopMUpoBaHa

4. @oH/J OLICHOYHBIX CPEACTB ISl TEKYHIEr0 KOHTPOJISI YCIIeBAeMOCTH

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

BKJIIOYAIOT B ce0s HMHAWBUAYAJIBHBIC JOMAIIIHHUC pa60T51.

4.2. KpI/ITepI/II/I OOCHUBAHUA II0 OHNOCHOYHBIM CpCACTBaAM [JIsI TCKYIICTO

KOHTPOJIA YCIICBACMOCTH

4.2.1. Kputepun oneHHBaHUSA MO OLUEHOYHOMY CPEACTBY 2 — WHAMBHAYaJbHas

JoMalliHgsl paboTa MO KaXAOMY MOJYJII0 AUCHUIUIMHBL  «KoMmbroTepHbIN
AKCHEPUMEHT B T€OMETPUN.
Kpurtepuu ouennBanus KonnuecTBo
0aJ10B
(Bki1aa B
PEeiTHHI)




BeinonHensl Bce 3aJaHUs HMHAWBUIYAIBHOW JIOMAIIHEW 6-8
paboThl, B TOM 4YHCJIE 3aJaHus TI0 pealu3aluu
KOMITBFOTEPHOT'O 3KCIEPUMEHTA, CBA3aHHBIE C IIOCTPOECHUEM
JMHAMUYECKUX YepTeken B cpene Kupas MaTeMaThka
JInHAMUYECKHE YEePTEKHU, MOANEPKUBAIOIINE IKCIIEPUMEHT, 4-7
COIPOBOKICHBI TEKCTOBBIMU KOMMEHTapUsIMH,
000CHOBBIBAIOIITUMH OCHOBHBIC ATaIlbl IKCIIEPUMEHTA
ApryMEHTUPYET OCHOBHBIC BBIKJIAQJIKH, MpEIJaraet HUHbIC 3-6
BapUAHTHI KOMITBFOTEPHOTO AKCIIEPUMEHTA
WHJMBHUAYaJIbHON JOMaITHEH paboThl

DopMyJIPYyET 3aJJaHUs AHAJIOTUYHBIE 3aJaHUSIM 2-4
WHJVMBHUAYabHON JOMaITHEH paboThl
MakcumajabHblid 0271 (B 3aBHCHMOCTH OT CTeNeHH 15-25
CJIO’KHOCTH 3aJaHHUI)

5. OueHouHbIe cCpeACTBA (KOHTPOJbHO-U3MEPHUTEIbHbIE MATEPUAJIbI)

5.1. Ouenounoe cpeacrso 1_3auver
3auet Nel
Tunossie Bonpockl k 3a4éty Nel.
1. HWcropuss pa3BuTusi MOpenCTaBleHUd O  crnerupuke MaTeMaTHuyecKoro
JKcnepuMeHTa. HaTypanpHble S5KCIIEPUMEHTHI B TEOMETPUU MAaTeMaTUKOB JIpeBHETO
Erunra u JIlpesaero Basuiona.
2.  MbICIeHHBI T€OMETPUYECKUIN 3KCIIEPUMEHT MaremMaTukoB [[peBHeil ['penun B
(dbopMe MeXaHUYECKUX UHTEepIpEeTalni.
3. YwucreHHbIE 3KCIIEPUMEHTBI Jiliepa KaK OCHOBA MOJIYYEHUsI TEOPEM FEOMETPHUHU.
4. Marematuka XIX-XX BekoB. PoxkIeHNE KOMIIBIOTEPHOTO SKCIIEPUMEHTA.
5. Meronosoruss 3KCIEPUMEHTAIBHOW MAaTEMaTUKM B COBPEMEHHBIX TpyHax
MaTeMaTUKOB U (HUI0CO(OB.
6. MHcropusi CTaHOBIEHHMS W PAa3BUTUS HUAEH HCCIEIOBATEIbCKOTO MOAXOAA K
oOyudeHuto matemaTuke B Poccuu u 3a pyoexom.
7. YpoBHU HcclieIoBaTebCKOTo 00yueHust mateMatuke X. banuu u P. benna.
8. Buabl 3KCHEpUMEHTOB, NMPUMEHSIEMBIX B XOJI€ HCCIIEOBATEIBCKOIO O0y4YEHUs
MAaTEMaTHKE.
9. ConepxaTenpHble OCHOBBI BOCIMTAHUSI MaTEMATHKA-IKCIIEPUMEHTATOPA.
10. PazBuTHE IMHUM IKCIIEPUMEHTAIBHON MaTEMaTUKHU B HAYAIbHOM IIKOJIE.
11. Pa3BuTHE IMHUM IKCIIEPUMEHTATBHON MaTEMaTUKH B OCHOBHOM IIKOJIE.
12. Pa3BuTHE JIMHUM SKCIIEPUMEHTATBHON MaTEMAaTUKU B CTapIlIEH MIKOJIE.
13. Metoauyeckue OCOOEHHOCTH OpraHM3allMd HCCIEN0BATEIbCKOr0 00y4YeHus
MaTeMaTUKe B CTUJIE EKCIIEPUMEHTAIbHON MaTEMAaTUKU Ha Pa3HbIX dTanax o0y4yeHHus.
14. DddexTsl 1 pUCKH HCCIIETOBATENBCKOTO 00YUEHHS B CTUIIE SKCIIEPUMEHTAIBHON
MAaTEMaTHUKHU.




15. DOkcnepuMeHT  Kak  CpPeACTBO  MPEAyNpexACHUS  HKCIEPUMEHTAIbHO-
TEOPETUUYECKOTO pa3phiBa.

16. TypHup MO SKCIEPUMEHTAIBHON MaTeMaTHKEe KaK IeJIarorH4ecKuil CIieHapui
peanu3anuu AMIAKTHYECKON MOJIETN UCCIIeI0BATEIbCKOTO 00yUeHUs] MaTEMaTHKE.
17. BupryanbHbie 71a00paTOpUN U AUHAMHYECKUE TPEHAKEPHI TSI YIAITUXCA.

18. JlabopatopHbie pabOThI IO reOMETpUU B cpene KuBas MaTeMaTHKa.

19. Opranuzanuss HcCIeIOBATENbCKONM pabOThl yyalMxcs C y4eToM HJe
AKCIIEPUMEHTATHHON MaTEeMaTHKH

20. TexHonorusi pa3pabOTKM M TPOBEACHHSI MCCIEIOBATEIbCKOTO YpOKa IO
T€OMETPUH C UCTIOIh30BAaHUEM HJIEH IKCTICPUMEHTAILHON MaTeMaTHKH.

7. OueHOYHBIE CPeICTBA ISl TEKYIIEr0 KOHTPOJISA YCIIeBAeMOCTH

7.1. Ouenounoe cpeacrso 2 MuauBuayaJ bHas JOMAalIHAS padoTa
TunoBble 3aaHUsA MHINBHWIVAJILHOM JOMaIIHEH pa0doThl No2:
1. Beibepute HEKOTOPYIO TEMY WIH paSJICJI*) IIKOJIBHOTO Kypca reoMeTpuu B 7-9
KJIacCax U MOATOTOBBTE CLUEHAPUI NIBYX-TPEX YPOKOB MO ITON TeME WIM pa3Aeiy B
CTHUJIE SKCIIEPUMEHTAIBHON MAaTEMAaTHUKHU.
2. lTloaroToBbTe AWMHAMHUYECKUE YepTexku B cpene JKuBasgs reoMmeTpus,
MO/ICP’KUBAIOIIE W3JIOKEHUE Ha ypOKaX TEOPETHYECKUX (PaKTOB MO BHIOPAHHOM
TEME WJIU pa3jeiny.
3. lloarotoBpTe OMHAMHYECKHE dYepTexku B cpene KuBas reomeTpus,
MO//ICP>KUBAIOIIE PEIICHHE Ha YpPOKax IJIAHUMETPUYECKUX 3a7ad 1O BbIOpAHHOM
TEME WJIU pa3jeiny.
4. TlogroToBbTe JAWMHAMHUYECKHUE YepTexku B cpene JKuBasg reomerpus,
MO//ICP>KUBAIOIIE TIPOBEJICHUE Ha ypOKax Ja0OpaTOPHBIX 3aHSATHUU MO BBIOPAHHOM
TEME.

*) IlepedyeHnb TeM UK pazdenos Kypca reoMeTpur B 7 — 9 kiaccax
Hauanvnvie ceomempuueckue ceedenusl.

e TpeyeonvHuxu.

e [lpr3HaKu paBEHCTBA TPEYrOJIbHUKOB.

e [lapannenvnvie npsmvie.

o CoomHowieHus  MedxcOy  CMOPOHAMU U  YelaMu  NPSAMOY20j1bHO20
mpey2obHUKA.

o  Yemvbipéxy2onvHuxu.

o [lnowaoe.

e Teopema [Tudaropa.

IlooobHvie mpeyeonvHUKU.

OTHoleHre TIoMmaAeH M0 I00HBIX TPEYTOJILHUKOB.

[Tpu3Haku mo00Us TPEYTOIBHUKOB.

COOTHOIICHUS MEXIY CTOPOHAMH U yIiIaMH MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Oxkpyoicnocme.

KacarenbHas K OKpYXHOCTH.

e 3ameyYaTelbHbIC TOYKH TPEYTrOJIbHHUKA.



BnrcanHast 1 onricaHHasi OKPYXKHOCTH.
Bexmoput.
Memoo koopounam.
CkansipHoe IpOU3BEJICHHE BEKTOPOB.
Teopema cuHycCOB.
Teopema KOCHHYCOB.
Petienne TpeyrojibHUKOB.
[IpaBusibHBIE MHOTOYTOJTLHUKH.
JlmrHa OKPY>KHOCTH.
[momane kpyra.
Jeusicenusi.
Hanosxxenust u 1BH>KEHUS.
[TapamienbHbIN EpeHoC.
[ToBoporT.
Hauanvnvie ceedenus uz cmepeomempuu.
[Tpusma, npsimas npusma.
[Tapamnenenunes, TpsSIMOYTOJIBHBIN TapalIeIeUIIeI.
[MupamMua, npaBuiIbHAS MUPAMUJIA.
Humusap.
e Konyc.
e Cdoepa.
e [llap.
TunoBble 321a4¥ HHAMBWIYAJIbLHOW JoMalIHell padoThl Ne3:
1. BeiGepute HEKOTOPYIO TeMY WIIH pa30ejz**) HIKOJIBHOTO Kypca reometrpuu B 10-11
KJlacCe M TOJATOTOBBTE CIICHAPUN JBYX-TPEX YPOKOB MO H3TOM TEME B CTHIIC
AKCTIIEPUMEHTAIbHON MaTeMaTHKH.
2. TlogroToBhTe JuHaAMHUECKHe YepTexku B cpeae KuBas reoMmeTpus,
MO/ICP>KUBAIOIINE W3JIOKEHUE Ha ypOKaX TEOPETHYECKUX (PAaKTOB MO BHIOPAHHOM
TEME WJIU pa3zieny.
3. IloagroroBhTe aAmMHaMHUueckue dYepTexku B cpeae KuBas reoMmeTpus,
MO//ICP>KUBAIOIIE PEIICHNE Ha YPOKax CTEPEOMETPUUECKHX 3aJlad M0 BhIOPAHHOM
TEMe WJIU pa3zieny.
4. TloaroToBpTe JWHAMHUYECKHE YepTexku B cpeae KuBas reoMmeTpus,
MO//ICP>KUBAIOIIE TIPOBEJICHUE HAa ypOKax Ja0OpaTOPHBIX 3aHSATHUM MO BBIOPAHHOM
TEMe WJIU pa3zieny.

**) Ilepedenn TeM WM pazodenos Kypca reomerpuu B 10 — 11 kmaccax
Ilapannenvnocms npsamuvIx u nioCKocmel.

Bzaumnoe pacnonosicenue npamvlx 6 npocmpancmee.
CkpemuBaromecs npsiMbie.

VYron Mex1y IpsIMBIMU.

Terpasap u napamienenunes.

3ajaun Ha OCTPOEHUE CEUECHUIA.



IlepnenouxynapHocmes npamvix U NIOCKOCHELL.
PacctosHue Mexay TOUkamu B IPOCTPAHCTBE.
PaccTosiHME OT TOUKH 10 MPSMOM.

PaccTostHuE OT TOUYKH 10 MJIOCKOCTH.

Paccrosinne Mex1y CKpenIuBaOIIUMUCS TTPSIMBIMHU.
Teopema 0 TEX MEPNECHAUKYIISPAX.

VYros Mexly CKpelrBaOIUMHKCS TPSIMBIMH.

Yros Mexly IpsIMOM U TIIOCKOCTBIO.

JIByrpaHHBIN YIOJI.

Mnoeoepannuxu.

Teopema Diinepa 1711 MHOTOTPAaHHUKOB.
[IpoctpancTBennas Teopema Iludaropa.
ITnpamupa.

YceuéHHas nupamuaa.

[IpaBuiabHBIE MHOTOTPAHHUKH.

Bexmopui 6 npocmpancmee.

Metoa KOOpIMHAT B IPOCTPAHCTBE.

JIBM>KEHUS IPOCTPAHCTRA.

Humusap.

e Konyc. [nonags moBepXHOCTH KOHYCA. Y CEUEHHBIN KOHYC.
e Cdepa. Kacarenbnas miockocts, [Tnomans chepsi.
o  O6vémbl mer.

AHaJIu3 pe3yibTAaTOB 00y4YeHHs U NepeYyeHb KOPPEKTHPYIOIINX MEPONPUATHI
10 y4eOHOM TUCHUIINHE

Jliist mpoBeZieHUs! aHAIN3a YCBOCHUS YUEOHBIX TOCTUKEHUHN CTYJIEHTOB IO
y4eOHOU TUCIMIUTUHE TPUMEHSIOTCS:
e cocraBieHue kaptoreku GSP- (aiinoB 1o 3agauaM CTEPEOMETPUH, PELLIEHHE
KOTOPBIX COMTPOBOXKAAETCS AMHAMUYecKuMu 3D-uepTexamu;
® OIIPOC 0 TEOPETUUECKOMY MaTepHally IIKOJIBHOIO Kypca CTEPEOMETPUH;
® U3roTOBJIEHUE AMHamMuveckux 3D-ueprexeii;
® BBICTYIUJICHUS C COOOIICHUSMU Ha J1a00OPATOPHBIX 3aHATUAX U KOHPEPEHIUSAX;

¢ HWHIAWBUAYAJIBHBIC JTOMAIITHUC pa6OTBI.



4. YYEBHBIE PECYPCbI

4.1. KAPTA JIMTEPATYPHOI'O OBECHHEYUEHHUSA TUCHUIIIMHBI

«KoMNbIOTepPHBIH IKCIIEPUMEHT B reOMeTP UM

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

«MaremaTtuka»
KBanudukanus: 6akanasp
1o 3a04HOM popme o0yueHus, 2 3.e.

Ne HaumenoBanue Mecro XpaH“eHI/ISI/ 3K3CMIIfJ(INS:-B0/
n/n 3JIEKTPOHHBI ajipec poe/Toqe
K JI0cTyna
OCHOBHAMA JIMTEPATYPA
1 Maiiep, Banepuii Po6eprosuu. KomnbloTepHas nogepxka Kypca reomerpun [TekcT] : MeToauueckoe Hayunas 6uGmmoreka 118
nocooue. Y. 1. ['eomerpus Ha miockoctH. - KpacHosipck : KI'TIY um. B. I1. Acradbena, 1995. - 72 c. KTTIY um. B.I1. Acradbena
2 |Maitep, Banepuii PobGeproBuu. KommbloTepHas mnopnepkka Kypca reomerpuu [Tekcr] : ydeOHoe| Hayunas 6uGmmoreka 18
nocooue. Y. 2. I'eomerpust B npoctpanctse / B. P. Maiiep ; coct. B. P. Maiiep ; ors. ucnonn. H. H.|K['TTY um. B.I1. Acradbesa
ITonomapesa. - Kpacnospck : KI'TIY, 1996. - 128 c.
3 Jlapun, Cepreii BacunbeBuu. KomnbroTepHas anumarus B cpene Geogebra Ha ypokax MaTeMaTHKU Hayunas 6ubnuoreka 16
[Tekct] : yueObHoe nocobue / C. B. Jlapus. - Poctos u/J1 : Jleruon, 2015. - 192 c. - (Macrep - kiacc) KTTIY um. B.I1. Acradbena
4  |JIsBoBa, Jltommuna BukrtopoBHa ['eomerpusi [DnexTpoHHBIH pecypc]| : mpeoOpa3oBaHUS U MexBy30BCKas NHuBunyaisH
MMOCTPOCHHUS : ydeOHOE TTOCOOHe /U MaT. CIIeMaIbHOCTEH T1e/l. By30B : joi. YMO By30B P® / AJNIEKTPOHHAS BI
JI. B. JIsBoBa ; Antaiickas roc. men. akan.. - bapmayn : AatlTIA, 2012. - 174 c. : wi. - oubnmmoTeka HEOTPaHUYEHHBI
bubnworp.: c. 171. - Pexxum noctyna: https://icdlib.nspu.ru/view/icdlib/2979/read.php i nocryn
JONOJIHUTEJIbHASA JIUTEKPATYPA
1 |AGaynkxun B.B., Kanauesa C.U., Keits M.A., Jlapun C.B., Maiiep B.P. Komnsiorepnas anumanus| ObC «KI'TIY um. B.II.  |MHauBuayansHbIid
B OOy4yeHMM MaTeMaTHKe B IIearOrM4eckoM By3e; MoHorpadus / [DneKTpoHHBIH pecypc]. — AcradbeBay HEOrpaHUYCHHbIH
OnextpoH. aaH. / Kpacuosip.roc. nea. yu-t uMm. B.I1. AcradbeBa. — Kpacnospck, 2019. 164 c.— J0CTyI
Cucrem. tpe-6oBanusi: PC He Hmke knacca Pentium [ ADM, Intel or 600 MHz 100 M6 HDD, 128
M6 RAM; Windows, Linux, Adobe Acrobat Reader. — 3arn. ¢ skpaHa. Pexum gocryna:
http://elib.kspu.ru/document/33659
2 |Maiiep, Banepuii PobeproBuu. HdopManroHHbIe TEXHOIOTHH B 00YYEHUHU TreOMETPHH 0aKaIaBpOB — Hayunas 6ubmmoreka 17




Oyayumx yuurtenei Matematuku: MoHorpadus /B.P. Maiiep, E.A. Cémuna. KpacHosip. roc. nen. yH-T
uM. B.I1. AcradneBa. — Kpachosipck, 2014. — 516 c.

KTTIY um. B.I1. Acradbena

https://icdlib.nspu.ru/

COOpHUK ONMMITMATHBIX 3a7ad M0 TeoMeTpuu Juis ydamuxcs 8-11 kmaccoB: meromudeckoe| Haywnas OubmmoTeka 30
noco6ue / coct. B.B. A6aynkun u ap. — Kpacuosipck: KI'TTY um. B.I1. Acradsesa, 2011. — 204 KTTIY um.
c. B.I1. Actadnera
I'eomerpus; B 2-X yacTsx : yuyeOHOe mocoOue i CTyACHTOB (u3.-Mat. (ak. nea. MHCTUTYTOB.| Hayunas 6ubGnmoTexa 68
Y. 2 /JI. C. Aranacsn, B. T. Ba3beines. - M. : [IPOCBEILIEHHUE, 1987. - 352 c. KITIY um.
B.I1. ActadneBa
YUEBHO-METOANWYECKOE OBECIIEYEHUE JJI51 CAMOCTOSITEJIbHOM PABOTbI
HoBble meparoruueckre u MHPOPMAIMOHHBIE TEXHOJOIMH B cucTeMe oOpa3omBanus [Tekcr] : yue0.| Hayunas Oubnamoreka 12
nocoOue Ui CTy[. Tell. By30B M CUCTEMBI MOBBINL KBanud. mea. kaupos / pen. E. C. ITonat. - M. :|K['TIY um. B.I1. Actadnesa
Axanemus, 2003, - 272 c. - (Beicuiee o0pa3zoBanue). - bubnmorp.: ¢. 268.
Maiiep B.P. Ucnonp3oBanne KOMIBIOTEPHBIX SKCIEPUMEHTOB Ha ypokax reomerpuu / B.P.Maiiep, C.JI.| 3BC «KI'TIY um. B.II. |WMHauBumyanbHbIH
JlxakeroBa // Marepuanst VI Bceepoccuiickold  HaydHO-METOIMYECKOW  KOH(EpEHIHMH C AcrtadbeBay HEOTpaHUYECHHBIN
MCXKIYHAPOAHBIM Y4YaCTUEM ((I/IH(bOpMaHI/IOHHI)Ie TEXHOJIOTMKM B MaTEeMAaTHUKEC H MaTEMAaTHYCCKOM AOCTyI
oOpa3zoBaHun» B pamkax VI MexIyHapoIHOro Hay4HO-00pa3oBaTelibHOrO (hopyMa «HenoBek, CeMbs U
00IIlECTBO: MCTOpHUSI U TEPCHEKTUBHI pa3BUTUs». KpacHospck, 15-16 nostOps 2017 r., crp. 7-16. —
Pexxum nocryma: http://elib.kspu.ru/document/28990
Meroanveckie pPEKOMEHJAIMU K PElICHUI0 KOHCTPYKTHUBHBIX 3aJad Ha TMPOSKIMOHHOM dYepTexe: Hayunas oubimmoreka 25
Meroaudeckue pekomenaanuu / coct. O. M. Hapuyk ; orB. ucnions. H. H. Kanununa. - Kpacuospck :|KI'TTY um. B.I1. AcradbeBa
Kpacnospckuii opnena "3nak [lodera" I'TIH, 1984. - 29 c.
NHOOPMAIINOHHBIE CIIPABOYHBIE CUCTEMbBI U TIPO®ECCHUOHAJIBHBIE BA3bI IAHHBIX
lapanT [DnekTpoHHBIH pecypc]: HHPOPMAITMOHHO-TIPABOBOE 00ECIIEUEeHHE : CIIPaBOYHASI IPABOBAS Hayunas 6ubmmoreka JIOKabHas
cuctema. — Mocksa, 1992— . CeTh By3a
Elibrary.ru [DnexkTpoHHbIid pecypc] : 2JeKTpOHHAS OMOIMOTEUHAs CUCTeMa : 0a3a TAaHHBIX COJIEPIKUT http://elibrary.ru CBOOOIHBIIH
CBCIACHUA 06 OTCUCCTBCHHBIX KHHUTI'aX U NEPUOJUUCCKUX U3AHUAX 110 HAYKE, TCXHOJIOTUH, MCAUILIMHE U AOCTYIL
obpazoBanuto / Poc. uadopm. nmopran. — Mocksa, 2000— . — Pexxum nmoctyma: http://elibrary.ru.
East View : yHuBepcaiibHbIe 0a3bl JaHHBIX [ DJICKTPOHHBIN pecypc] : https://dlib.eastview.com/ |HauBuyanbHBIN
HEOIpaHUYEHHBIN
nepuoarka Poccun, Ykpauns u ctpan CHI™ . — Onexrpon.gan. — OO0 UBUC. — 2011 -. A0CTyIl
MexBy30BCKas 31eKTpoHHas oubnuoreka (MOB) WNHnuBuIyanbHbI

1 HEOrp. NOCTYI

CoriacoBaHoO:




o
['naBHbIi GUOIHOTEKADD g c7’if"7" doproBa A.A.

(HOTKHOCTB CTPYKTYpHOTO noapaszenenus) (noanuce)  (®amumis K.O.)



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

«MaTemaTHKa
KBanudukanus: 6akanasp
1o ouHoM (hopMe 00yueHUs

(oOmras Tpy10€MKOCTb 2 3.€.)

Aynuropus

O6opynoBanmne

JUTSI TIPOBEJICHUS 3aHATUN JIEKIIMOHHOTO TUIIA, 3aHATUA CEMHUHAPCKOTO THIIA,
KYPCOBOTO ITPOCKTUPOBAHMS (BBIMOJIHEHHUS KYPCOBBIX padOT), TPYIIIOBHIX U
WHJIMBUIYAIBHBIX KOHCYJIbTAIMM, TEKYIETO KOHTPOJIS YCIIEBAEMOCTH H

MIPOMEKYTOYHOM aTTECTALINU

r. KpacnHosipck,
yn. Ilepencona, 7,
aya. 1-10

Linux Mint — (CBo6oauas muren3ust GPL)

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

Microsoft® Windows® 8.1 Professional (OEM mnurensus,
koHTpakt Ne 20A/2015 or 05.10.2015);
Kaspersky Endpoint Security — JIui ceprudukar NelB08-190415-
050007-883-951;
7-Zip - (CBobomHas nmunensust GPL);
Adobe Acrobat Reader — (CBoGonHast JuiieH3Hs);
Google Chrome — (CBoOonHast TUIICH3HA);
Mozilla Firefox — (CBoOOmHasI THIICH3HA);
LibreOffice — (CBobonnas muuensus GPL);
XnView — (CBoOOIHAS JTUIICH3M);
Java — (CBoOonHas muLIeH3MA);
VLC — (CrobonHas JTUICH3HA);
Kusas matemaruka 5.0 (Konrpakr HKC-/15-294/15 or 21.09.2015,
mmnensus Ne 201515111);
GeoGebra (CB0OOIHO pacnpocTpaHsieMas B HEKOMMEPUECKHIX
(y4eOHBIX) 1eNSX JTUIEH3Hs)

r. Kpacnospck,
yn. Ilepencona, 7,
ayn. 3-02

Linux Mint — (CBo6oanas munen3ust GPL)

IUIsL CAMOCTOSITEIIBHONM PabOThI

r. Kpacnospck,
yn. Ilepencona, 7,
ayn. 1-11 YaeGno-
HCCIIeI0BATENIbCKAsI

naboparopus «Teopus
U METOJIuKa 00yueHus
MaTEMAaTHKE)

Linux Mint — (CBo6oanas munen3ust GPL)
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