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1 He.]'ll/l H 3aJa44 OCBOCHHUA NUCIHUIIINHBI

eanb (eau) 0oCBOCHUS TUCITUTIINHBIL:

Lenpto mucturuiMHbl «Anrebpa W TEOMETpHUs» B CHUCTEME MOJArOTOBKHM OakamaBpa — OCBOCHHUE
HE0OX0IMMOTro MaTeMarudeckoro anmnapara. C MmoMoIIbI0 3TOTO anmnapara pa3padaTbIBalOTCS U UCCICAYIOTCS
TEOPETUYCCKUE U IKCIIEPUMEHTATLHBIC MOJICITH 00BEKTOB MPOGECCUOHATBLHOM ICATEIHHOCTH

3amaum:

— H3YUCHHUC MMOHSATUHOTO armapara JMCUUITIIINHBI,
— OCBOCHHUC OCHOBHBIX TCOPCTUYCCKUX MTOJIOKEHUH 1 METOA0OB JUCHUIIIINHEI,
IMPHUBUTHUEC HABBIKOB IIPUMCHCHUA TCOPETUUCCKUX 3HAHWUH I PEIICHHA MPAKTUYCCKUX 3aaa4

2 MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTebHON MPOrpaMMbl

JucuuniauHa oTHOCUTCs K 0a30Boi yacTu Onoka /[ «/lucuumninnnsl (MOaymu)»

IIpepexBU3NTHI AUCHUILIUHBL: Omcymcmeyiom

[TocTpexkBU3HUTHI

JUCIUITIINHBI:

b1.JIB.15 [luckpemnas mamemamuxa,

b1.J[.b.22 Teopus

sepossmuocmell u mamemamuyeckas cmamucmuxa, b1./].B.4 Obpabomka sKkcnepumenmanbHblX OAHHbIX HA
eKMpPOHHO-ebluucIuUmenvHulx mawunax, b1.J1.B.2.3.1 Python ona ananusa oannvix, @AT.1 Cospementbie
cucmemobl KOMNbIOMEPHOU MAMEMAMUKU

3 TpeGoBanus K pe3yJbraraM 00y4eHUs MO AUCHUIIHHE

[Ipouecc n3yueHus: AMCUUILIIUHBI HAaPaBIeH Ha (GOPMHUPOBAHUE CIETYIOLIUX PE3YIbTaTOB 00yUeHuUs

Konx 1 HaumenoBanue
(hopMHUPYEMBIX KOMITETCHITHI

Kox u HauMmeHoBanue
WHUKATOPa JOCTHXKCHHS
KOMITIETEHIIUA

[Tnanupyembie pe3ynbTaThl 00y4eHHs 0
JTUCIUIUINHE, XapaKTePU3YIOIIHE ATAIlbI
dbopMUpOBaHUs KOMIIETEHITUI

OIIK-1 CnocobGeH mpuMeHsTh
€CTECTBEHHOHAYYHbIC U
oOLIeMH)KEHEPHbIE 3HAHMUS,
METO/Ibl MAaTEMATH4YECKOTO
aHaJlM3a U MOJIEJIMPOBAHMUS,
TEOPETUYECKOTO U
AKCIEPUMEHTAIBLHOTO
UCCIIEZIOBAHUS B
npodeccuoHaNIbHON
JeSITeNIbHOCTU

OIIK-1-B-1 3HaeT 0CHOBEI
MaTeMaTUKHU, (PUNKH,
BBIYMCIINTEIHHON TEXHUKU U
POrPaMMHUPOBAHHUS
OIIK-1-B-2 Ymeer pemarb
CTaHapTHBIC
npodeccroHalIbHbIC 3a7a4H C
IPUMEHEHHUEM
€CTECTBEHHOHAYYHBIX U
OOIIECHH)KEHEPHBIX 3HAHHHT,
METOJ0B MaTEMAaTHYECKOIO
aHaJM3a ¥ MOJICIIMPOBAHHUS
OIIK-1-B-3 Brnageer
HaBBIKAMH TEOPETUYECKOTO U
AKCIIEPUMEHTATBLHOTO
HCCIIEAOBAaHMUS 00BEKTOB
npodeccruoHanbHON
JIeATEIIbHOCTH

- 3HaThb:  npeaMeT  U3YYEHHUS
[ (S14%0)11170:4 JTUHUM:

I10JIA nu

COACPIKATCIIBbHBIX
KOMIIJICKCHBIC qucia,
KOOpAUHATHOC n BCKTOPHOC

IOPOCTPAHCTBO;  CHCTEMbl  JIMHEWHBIX
YPaBHECHHIA; OTIPENICIIUTENIN; TEOMETPHS Ha
IUIOCKOCTH; TEOMETPHS B IIPOCTPAHCTRBE;

- -TIOHSITHS u (dakThI
COJICPIKATEIIBHBIX JIMHUN Kypca aireOpsl U
AHAJTUTHYECKON TEOMETPHUH;

- poiib anreOpbl B
OKpYXaroIlero Mupa;

- ajreOpanyecKue METOIbl;
CTPYKTYpPHBIN
anreOpanyeckue
HOJCTPYKTYPBI;

- -METO/Ibl TO3HAHUS OTHOCHUTEIIBHO

IIO3HaHHUH

HOJIXOI:
CTPYKTYpBHI,

MMOJIyUYCHUSA MAaTE€MAaTU4YCCKUX 3HaHUM
(I/IHILYKI_II/ISI, aHaJiorus, CHCTEMaTu3anusi,
nacaini3anus, a6CTpaFI/IpOBaHI/Ie,

MOI[CJ'II/IpOBaHI/IC);




Ko 1 HanmenoBanue
WHUKATOpa JOCTHXKEHUS
KOMITETEHIINH

Ko n HaumeHoBanue
(hopMHUPYEMBIX KOMIIETCHIIUN

[TnanupyemMbie pe3yabTaThl O0OyUCHHS 110
JTUCHIHUTUTMHE, XapaKTePU3YIOIIHE TAIlbI
(dbopMUPOBaHUS KOMITETEHITUI

- METOJIOJIOTUIO U HCTOPUIO  Pa3BUTHUSA
anredpsl ¥ reOMETPUN

- YMmeTb: NpUMEHATH METOABI U
IpUEMbl T[OHUMAHUS MaTeMaTUYECKOIo
TEKCTa, €ro aHajin3a, CTPYKTYypU3allUH,
peoprasu3aiuu, TpaachopMaInm;

- - NPUMEHATh TEOPETUUYECKUE
3HaHMSI B PEIIEHUH IPUKIIAHBIX 33/1a4;

- - YMETh IPUMEHSITh
METOJI0JI0TMYECKHE 3HAHUA I U3YyUCHUS
CoJIepKaTeNIbHbIX JIMHUN Kypca anredpsl u
AQHAJIUTUYECKOU T€OMETPHH.

- Baajgerb: MeTogamMu peleHus
3a/1a4 Kypca JTUHEHHOMN anreopsl;

- - METOJIaMU MaTEMaTHIECKOTO
MOJICTTUPOBaHHS (PU3NIECKHX 3a/1a4 C
HCIIOJTb30BAaHUEM JIMHEHHBIX CHCTEM
YpaBHEHU U TEOPUH BEKTOPHBIX
MIPOCTPAHCTB, a TAKXKE UX PEIICHUI;

- - HaBbIKaMU paloThI C
OCHOBHBIMH aJITeOpanueCKUMH
00BEKTaMU: KOOPJMHATHBIMHA BEKTOPAMH,
MaTpHULlaMH,

- - OCHOBHBIMH MaT€MaTU4YE€CKUMU
KOMITbIOTEPHBIMU HHCTPYMEHTAMU:
BU3yaJIM3allusl TaHHBIX, 3aBUCUMOCTEH,
OTHOILICHUH, TIPOIIECCOB, FTEOMETPUUYECKUX
00BEKTOB;

HaBbIKaMU MPUMEHEHHSI CPE/ICTB
MH(OPMAITMOHHO-KOMMYHUKALIMOHHBIX
TEXHOJIOTHIA B PEIICHUH 3aJ1a4, TaM, TJe
910 3 dexTuBHO. B yactHOCTH -
MaTeMaTUYECKUMU KOMIIBIOTEPHBIMU
nporpammamu (Mathcad, Math LAB u
Ip.), HABBIKAMU UCIIOJIb30BAHUS
nporpammel MS Excel ms
MaTeMaTUYECKUX PACUETOB.

4 CTpyKTYypa U CoAepKaHue JUCHUNINHBI

4.1 CTpyKTypa IMCUHHILTHHBI

OO1ast TpPyA0EMKOCTh AUCHUILINHBI COCTABISACT 4 3a4eTHhIe eMuHUIBI (144 akameMudecKux yaca).

TpynoeMKocTs,
Bun paboTst aKaJIEeMHYECKUX YacoB
1 cemectp BCETO
Oo0masi Tpy10éMKOCTh 144 144
KonTakTHas pabora: 55,25 55,25
Jlexruu (JI) 28 28




TpynoeMKkocTs,
Bun pabotet AKaJeMHYECKHX 9acOB
1 cemectp BCETO
[Tpakrrueckue 3ansatus (113) 26 26
Koncynprannmn 1 1
[TpomerxyTouHas arTecTanus (3a4eT, SK3aMeH) 0,25 0,25
CamocTosiTe/ibHas1 padoTa: 88,75 88,75
- 8bINONIHEHUE pacuemuo-epaguueckoeo 3adanus (PI'3); 10 10
-CamocmosimenbHoe usyieHue pazoenos OUCYUNIUHb 12 12
- camonodz2omoska (npopabomxka u nosmopeHue 1eKYUOHHO20 Mamepuala u 28 28
mamepuana y4eoOHuKos8 u y4eOHbIX nocooull;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 26 26
- H0020MOBKA K PYOEeHCHOMY KOHMPONIO U M.N.) 12,75 12,75
Buja uTOroBoro KOHTpoOJIs (3a4eT, IK3aMeH, AU epeHuMPOBAHHbII IK3aMeH
3a4er)
Paznenbl qucnuIinHbl, n3ydaeMeie B 1 cemectpe
KonnuectBo yacos
Ne HanmenoBanue pasnenon ayrutopHas BHEay/l.
pasnena BCETO aborta
T 1113 | 1P pabota
1 Marpu1ipl, onpeaenuTenu 18 4 4 10
2 CucTeMbl TMHEWHBIX YpPaBHEHHH 32 6 6 20
3 [ToJte KOMITIICKCHBIX YUCEIT 14 2 2 10
4 BekTopHbie mpocTpaHcTBa 16 4 2 10
5 AHanuTHYeCcKass TeOMETPHS Ha TUIOCKOCTH 32 6 6 20
6 AHanuTH4ecKass TeOMETPHS B IPOCTPAHCTBE 32 6 6 20
Uroro: 144 28 | 26 90
Bcero: 144 28 | 26 90

4.2 Conepxxanue pa3iesioB JUCHHILIAHBI

Pasznen 1. Marpuubl, onpeaeJureu

Omnpenenutenu BTOporo mnopsaka. CBOWCTBa ompeaenuTeneii BTOporo mopsaka. OnpeaenuTenu
Tperbero mopsiaka. CBOWCTBa ompenenuTeneld TpeTbero mnopsaka. CrnocoObl BBIYUCICHHUS OIPEACITUTES.
Onpenenutenu n-ro mnopsiaka. CBoHCTBa ONMpEACNMUTENS N-TO TMOpsSAKa. PackpblThe ompeaenuTesis n-ro
nopsjaka. CrokeHwe omnpeneauTeNeid. YMHOXKEHHE ONpeleIruTeNeH. Marpunpl. Panr marpuisl.
Crynenyareie marpuilbl. Jlomyctumbie npeoOpasoBanusi Marpuil. [IpuBeneHrne MaTpuilbl K CTYIEHYaTOMY
BUay. Briuncnenue panra marpuupl. ClI0)KEHHE MaTpULl. YMHOKEHHME MaTpHIbl HA YHMCIIO. YMHOXEHHUE
MaTpHIl.

Pa3gen 2. Pemienne cucreM ypaBHeHHUMH

Cucrembl [ByX YpaBHEHUW C JBYMS HEU3BECTHBIMU. CHCTEMBI TpeX YpPaBHEHHU C Tpems
Hen3BeCTHbIMU. CHCTEMBI JIMHEHHBIX ypaBHEHUUN. BuIbl crcTeM NTUHEHHBIX ypaBHEHUI (HEOIHOPOJIHBIE,
OJTHOPOJIHBIE. COBMECTHBIEC, HECOBMECTHBIE, OIpeE/eTeHHbIe, HeonpeaeaeHHble). CucTeMbl HEOAHOPOIHBIX
TUHENHBIX ypaBHeHHH. Haxoxaenue pemenust mo ¢popmynam Kpamepa. CrucrteMbl ypaBHEHUN W MaTPHIIBL.
Merton 'aycca, HaXOXIeHUST pelIEHUs] CUCTEMbl HEOJJTHOPOAHBIX ypaBHeHu. Teopema Kponekepa-Kanemu.
Cucrembl OAHOPOJIHBIX YPAaBHEHUH. YCIIOBUSI CYIIECTBOBAHUS HEHYJIEBBIX PEIICHUM CHUCTEMBI OJHOPOIHBIX
ypaBHeHuil. Teopema 00 OThICKaHUH OOIIETO PEIICHUs CUCTEMBI OJJTHOPOTHBIX YPAaBHEHU.

Paznea 3. Ilose KOMIJIEKCHBIX YHCEJ

[Tosie KOMITJIEKCHBIX YHCEI, KaK PACIIMPEHHE MOJIS IeHCTBUTENBHBIX uncen. AnreOpanueckas ¢popma
KOMIUIEKCHOTO uucia. Omepanuu HajJ KOMIUIGKCHBIMHU dYHclaMu B anreOpamueckoit ¢opme. Moayins u
apryMeHT KOMILUIEKCHOTO 4YHCIia, TPUTOHOMETpUuYeckas Gopma KOMIUIEKCHBIX yucen. CBOWCTBA MOIYNs U



aprymenra, ¢opmyna Myaspa. KopHu u3 komruiekcHbIX yucel. CBs3b KOMIUIEKCHBIX YHCEI ¢ TeOMeTpuei Ha
IIJIOCKOCTH.

Pa3gen 4. BekTopHbIe npocTpaHcTBA

[TonsiTne BeKkTOpHOTO TpocTpaHCcTBa. JIMHEWHas koMOWHAIUs BeKTOpoB. JIMHEHHO 3aBHCHMEBIC H
JUHENHO He3aBUCUMbIE BEKTOpbl. basuc BexkTopHOro mpocrpancrsa. Koopamuartel Bekropa. Teopema o
eIMHCTBEHHOCTH pAa3JIOXKEHUsI BEeKTopa mo 0Oasucy. TeopemMa O KOOpAMHATAaX BEKTOPOB B JIMHEWHOM
KOMOHMHAIIMM BEKTOPOB. AKCHOMBI CKAJSIPHOTO IPOU3BEACHHUS BEKTOpOB. Momyns Bekropa. CkaispHOe
IIPOM3BEICHUE BEKTOpa Ha HYIeBOM Bekrop. OpTOroHaJbHbIE BEKTOPHI. BbluKciieHHEe CKaJspHOIo
IIPOM3BENICHUSI BEKTOPOB Yepe3 UX KOOPAMHATHl B OPTOHOPMHUPOBAHHOM Oasuce. Boruncinenue ymia mMexzy
BEKTOpaMU. BekropHoe mpousBeneHHE BEKTOpPOB. l'eoMeTpuueckas HHTEpIpETalus MOAYIST BEKTOPHOTO
IIPOM3BENICHUSI BEKTOPOB. BbluncieHne KOOpAMHAT BEKTOPHOTO IPOM3BEAEHUS 4Yepe3 KOOPAUHATHI
coMHO)UTene. CBolicTBa BEKTOPHOIrO Ipou3BeaeHus. CMelIaHHOE MPOU3BEIEHNE BEKTOpOB. Briuncienue
CMEIIAHHOTO IPOU3BEICHMS Yepe3 KOOpAUHAThl COMHOXKMTened. CBOMCTBA CMELIAHHOTO MPOU3BENEHUS
BEKTOPOB. ['eomeTpruueckass MHTEpIIpETAIMsl CMEIIAHHOTO MPOU3BEIEHUS depe3 00beM Mapasuiesenurnesa.
Brruncnenue oobeMa Tetpanpa. HaxoxkaeHue paccTosiHUS OT TOUKH JI0 MIPSIMOM.

Paszpnea S. I'eomerpus miiockocTu

Merton koopIuMHAT Ha IUIOCKOCTU. JlemeHue oTpe3ka B JJaHHOM OTHouleHuu. PaccrosHue mexiy
IBYMsI TOUKaMH. ['eoMeTprueckoe UCTONIKOBaHUE YpaBHEHUN U HepaBeHCTB. [Ipsimast IMHUS Ha IUIOCKOCTH.
Paznuunble crmocoObl 3aaHus NPSMOM Ha IUJIOCKOCTH: TOYKOW M HOPMaibHBIM BEKTOPOM, TOYKOW H
HaMpaBJISIOUIIM BEKTOPOM, IBYMSI TOUYKAMM, TOUKON M YIIOBBIM Kod(uuueHtoM. Pasnuunbie ypaBHEHUS
npsimoit. OOuee ypaBHeHue mpsimoi ax + by + ¢ = 0. ['eomerpuueckuil cmbicn k03(G(GUIUMEHTOB HpU
TEKYILIUX KOOpJMHATax B 00IIeM ypaBHEHUH NpsIMOi. ['eoMeTprueckuii cMbICi 3HaKa TpexuieHa ax + by + c.
Boruncnenue paccTosiHus OT TOYKM 10 NpsAMOM. B3anmmHOe pacmnosiokeHHe IBYX NpSMbIX Ha IMIJIOCKOCTH.
Boruncnenue BeNMWYMHBI yIiia MeXAY ABYMsI NpsSMbIMU. JIMHMM BTOpOro mopsjka. OIJIUIC, rumnepoosna,
napabosna, UX KAHOHMYECKHUE YPAaBHEHUS U CBOMCTBA. OKCIEHTPUCUTET, TUPEKTOPHAIbHBIE CBOWCTBA,
(oKanbHBIE CBOMCTBA KPUBBIX BTOPOro nopsaka. O0uiee ypaBHEHHE JIMHUU BTOporo nopsijaka. [lonstue o6
YIPOLIEHUH OOLIEro ypaBHEHUs JTUHUM BTOporo nopsiaka (JIBIT) u npuBeneHue ero kK KAHOHUYECKOMY BULY.
[Toctpoenue JIBII o e€ o6memy ypaBHeHuto. Knaccudukarus JIBII.

Pasnen 6. 'eomeTpusi mpocTpaHcTBA

[Inockoctu u mpsiMble B 3-MEpHOM €BKJIMAOBOM THpocTpaHcTBe. llpsamas u 1uiockocTh B
npoctpancTBe. Pasnuunble cnocoObl 3agaHus IJIOCKOCTM M MPsAMOMl B mpocTpaHCcTBe. Paznuunble ux
ypaBHeHus. O01iee ypaBHEHHE MIIOCKOCTH ax + by + ¢z + d = 0. [eoMeTpuueckuii cMbICI 3HaKa MHOTOUJICHA
ax + by + cz + d. Bpluucienue paccTosiHHsI OT TOYKMA JO IUIOCKOCTH U MPSIMOM B MPOCTPAHCTBE.
HccnenoBanne B3aMMHOTO PACIOJIOKEHHS JIByX IUIOCKOCTEH, ABYX MPSIMBIX, MPSMOM U IUIOCKOCTU MO UX
ypaBHEHUsM. BbruncieHne BeTMYUHBI yIvia MEX]y ABYMS IUIOCKOCTAMM, MEXKY IByMS NMPSMBIMU, IPSIMOM U
IUIOCKOCThI0. BbIUKCIeHHE pacCTOsHUS MEXAYy ABYMS CKpellMBaloImUMucA mpsmbeiMd. [loBepxHoctu
BTOpOro mopsiaka. KaHoHndeckue ypaBHEHUS 3JUIMIICOHMAA, TUIIEPOOIONIOB, MapaboioNI0B B JIEKapTOBOM
MPSIMOYTOJIBHOU cucTeMe KoopAuHat. [loHsTHE 0 MeToje MIOCKMX CEYEHHWH MpU HCClaeN0oBaHUU (HOPMBI
MOBEPXHOCTH MO €€ KaHOHMYECKOMY ypaBHEHHIO. [loBepXHOCTH BpalleHUS M METOJbl COCTABICHUS HX
ypaBHeHu#. [lunnHapruyeckue 1 KOHUYECKHe IIOBEPXHOCTH BTOPOTO MOPSIIKA.

4.3 lIlpakTHYeckue 3aHATHSA (CEMHHAPBI)

Ne 3ansaTus Ne Tema Kox-so
paszena 4acoB
1 1 OnpenenuTeny U UX CBOKUCTBA. 2
2 1 JleficTBUS Hall ONIPENETUTENIMU. 2
3 1 Marpuusl. CoiicTBa Marpui. Oneparyu Hajl MaTpULIaMu. 4
oOparHast Marpuiia. Panr marpuiisl.
4 2 CucremMbl TMHENHBIX YPABHEHUN C N YpaBHEHUSMHU U N 2
HEU3BECTHBIMHU U METOJIbI UX PELICHHUS.
) 2 Teopema Kponekepa-Kanennu. MccnenoBanue cucreM JTUHEHHBIX 2




Ne 3ansaTus Ne Tema Kox-so
paszena 4acoB
ypaBHeHu# MeTooM [aycca
6 2 Meron Kopnana-I'aycca 2
7 4 [TonsTue Bekropa. Onepannuu ¢ BEKTopaMu 2
8 4 BekropHoe, ckajisipHOE, CMEIIaHHO€ IPOU3BEICHMSI BEKTOPOB 2
9 5 VYpaBHeHHe npsAMOM Ha TIIOCKOCTU. B3anuMHO€ pacrnosiokenue 2
TIPSIMBIX
10 5 JIMHUM BTOPOTO TOPSIIKA. 1
11 6 [InockocTu U npsiMble B IPOCTPAHCTBE. 2
12 6 [ToBepxHOCTH BTOPOTO MOPSIKA. 1
13 3 KowmruiekcHbie uncia 2
HUroro: 26
4.4 CamocTosiTeJIbHOE H3yYeHUE PAa3/1esI0B I CHUIIIHHbI
HaumeHnoBanue pa3fenoB v TeM AJis
Ne Koun-Bo
pasacia CaMOCTOATEIILHOTO U3YyYEHH S JacoB
1 Marpuiel, onpeneauTenu 4
2 Cucrembl TUHEHHBIX ypaBHEHUH (IPUMEHEHUE B MaTEMaTUYECKUX MOJEIISAX) 2
5 leomerpust mockocTn (TPUBENCHUE YpPaBHEHWH KPHUBBIX BTOPOTO TMOPSAKA K 2
KaHOHUYECKOMY BU]TY)
6 I'eomeTpust mpocTpaHcTBa (MOBEPXHOCTH BTOPOTO MOPSIIKA) 2
3 KommiekcHbie uncna (CBsI3b ¢ TeOMETpUE Ha TIIIOCKOCTH) 2
Htoro 12

5 YueOHO-MeTOOHUIECKOE 00ecredeHue TUCIUIIINHEI
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N3narenscTBO Ypanmbckoro yHuBepcutera, 2019. — Yactp 2. — 75 ¢. — Pexxum nocTyna: mo IMOAINMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=697588 (nara obpamienus: 30.06.2023). — bubauorp. B
kH. — ISBN 978-5-7996-2568-9 (u. 2). — ISBN 978-5-7996-1166-8. — TekcT : 37eKTPOHHBIH.

5.2 JlonoTHUTeIbHAS JIUTEpaTypa

1. Bunbepr, 2.b. Anre6pa mHorousnenos / O.b. Bunbepr. — M: IIpocsemenue, 1980. — 176 c.
2. Koctpukun, A.11. BBenenue B anredpy / A.W. Koctpukun. — M.: Hayka, 2001. — 495 c.
3. Kynuxos, JI.5I. AnreOpa u Teopus uncen / JI.S. Kynukos. — M.: Beiciias mkoina, 1979. — 560 c.


https://biblioclub.ru/index.php?page=book&id=576324
https://biblioclub.ru/index.php?page=book&id=697588

4. TIpockypsikos, U.B. Coopuuk 3ama4 mo nuHeiHoi anredpe / 1.B. TIpockypsiko. — M.: Hayka,
1967. - 384 c.

5. bannun, K. B. Kparkuii kypc Beiciieil maremaruky : yueOuuk / K. B. banaun, E. JI. Makpunenko,
A. B. Pyxocyes ; nox o6w. pen. K. B. banguna. — 5-e uzn. — Mocksa : Jlamkos u K, 2021. — 510 c. : nin.,
Tabn., rpad. — (YueOHbie u3nanus s OakanaBpoB). — Pexxum gocrymna: mo moamnucke. — URL:
https://biblioclub.ru/index.php?page=book&id=684195 — bubnuorp. B ku. — ISBN 978-5-394-04146-4. —

TeKCT : 3NEeKTPOHHBIN.

5.3 llepuoauyeckue U3TaHus

No /o HaumenoBanue Komn-Bo xomiIul.
1. MareMaruka B IIKOJIE 1
2. Maremaruka. Bee mnst yuuress! 1

5.4 UnTepHeT-pecypchl

5.4.1. CoBpemeHHbIe podeccoHaNbHbIE 0a3bl JAHHBIX U MHGOPMAIHOHHBIE CIIPABOYHbIE
CHCTEMBI:

1. Hayunas 6ubnmoTteka - http://niv.ru/ Jloctyn cBoOOIHBII

2. eLIBRARY.RU - www.elibrary.ru Jdoctym cBoOoanbiii. HeoOxomuma WHIWBUAyaIbHAS
perucTpanus B JOKaJIbHON CETH By3a.

3 Infolio - YuuBepcuTerckas aekTponHasi ouoamoreka — hitp://www.infoliolib.info/

5.4.2. TemaTtudeckue npogeccuoHaJIbHbIe 0a3bl TaHHBIX 1 HHPOPMALIMOHHBIE CITPABOYHbIE
CHCTEMBI:

1. Vuurensm uHPOPMATUKK U MaTeMaTHKH - Nittp://comp-science.narod.ru/

2. Exponenta.Ru. O6pa3oBarenbHbIii MaTeMaTuueckuii caidT. O0ydyeHne paboTe B MaTeMaTHUYeCKUX
nakerax MathLab, MathCad, Mathematica, Maple u ap. - https://exponenta.ru/

3. Dmnekrponnas 6ubmuoreka BI'TIY. DnexrponHas OubIuoTeKa JUIsl CTYIEHTOB M IMperoaaBareiei
MaTemMatudeckoro ¢axyipreTa. - http://mif.vspu.ru/e-library

4. Maremarndeckoe oOpasoBanume - http://www.mathedu.ru/

5. MathTEST.ru. Marepuansl no MareMaTHKE B IOMOUIb LIKOJIBHUKY M CTYIEHTY (TECThl IO
Maremaruke online) - http://mathtest.ru/

6. Math.ru. Maremarudeckuii caiit — https://math.ru/lib/

7. Uztest.ru. BupryanbHsiii kabuner yunrens — http://uztest.ru/

8. denepanbHBIi HHCTUTYT MEAArOTHUECKUX U3MepeHu - hitp://fipi.ru/

9. EqWorld. VYuebHas ¢bu3uKo-MaremaTudeckas O6ubnuoreka -
http://eqworld.ipmnet.ru/ru/library.htm

10. Kypuansustit nopran @TU um. Uodde - https://journals.ioffe.ru/

11. Cu3ud — http://www.kosmofizika.ru/

5.4.3. DeKTpoHHBbIe OUOJIMOTEYHbIE CHCTEMBbI

IBbC «YHuBepcuTeTcKas 0udanorexa onaitn» — http://www.biblioclub.ru/ TTocne perucrpanuu
J0CTYI BO3MOXKEH M3 JI1000# Touku cetu MHTEpHET.

3bC «Jlanw» — http://e.lanbook.com/ [ocne perucrparuu J0CTyI BO3MOXKEH U3 JIO00H TOUKU CETH
HNutepner.

3BC «PyxonT - http://rucont.ru/ Tloce peructpanuu J0CTYI BO3MOXKEH U3 000 TOUKH CETH
HNutepner.
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5.4.4. [lononnureabubie UHTEpHET-pecypcehl

1. http://publ.lib.ru/ARCHIVES/M/"Matematika_v_shkole"/_"Matematika_v_shkole".html
AJIIEKTPOHHBINA apXUB )KypHaia «MaremaTuka B IIKOJIEY.

2. http://www.mathedu.ru — wuHTEepHET-OMONMOTEKA IO METOJMKE TPEINOAaBaHUsI MaTeMaTHKH
«Maremarndeckoe 00pa3oBaHUE: IPOLLIOE  HACTOSIIIEEY.

3. http://www.mathtest.ru — marepuanbl 0 MareMaTHKe B MOMOILb IIKOJIBHUKY M CTYIEHTY (TE€CThI
o Maremaruke online).

4. http:/Amwviuztest.ru —marepuarst EI'D 110 MareMarvike: TIOITOTOBKA K TECTUPOBAHHIO.

5. http://mat.1september.ru — xkaramor raszersl «Maremaruka» u3AaTesbekoro jgoma «llepoe
CEHTSOPS.

6. http://www.fasi.gov.ru — odunuaneHeiii caiT henepansbHOro areHTCTBa M0 HayKe ¥ MHHOBAIHSM.

7. http://www.ed.gov.ru — opumanbHeIi caiiT GeeparbHOro areHTCTBa 1Mo 00pa30BaHUIO.

8. http://www.fipi.ru — odurranbHbIi caiiT GeaepaTbHOr0 HHCTUTYTA MEAarOrnYeCKUX U3MEPCHUH.

https://www.coursera.org/ - «Coursera,

https://openedu.ru/ - «OTkpbITOE 00pa3oBaHUEY;

https://universarium.org/ - « YHuBepcapuym»;

https://www.edx.org/ - «<EdX»;

https://www.lektorium.tv/ - «Jlextopuym»;

https://openedu.ru/course/ - «OTtkpeiToe oOpa3oBanue», Karamor kypcoB, MOOK: «Cucremsl aBTO-
MaTHU3UPOBAHHOTO MPOCSKTUPOBAHUS AJTATUBHBIX TEXHOJIOTHI;

https://www.coursera.org/learn/python - «Coursera», MOOK: «Programming for Everybody (Getting
Started with Python)»;

https://www.lektorium.tv/mooc - «JIekropuym», MOOK: «J/IluckpeTHass MaTeMaTHKa

5.5 IIporpammHoe obOecnedyeHnue, NpogeccHoOHATIbLHbIe 0a3bl JAHHBIX M HH(POPMANMOHHBbIE
CIPaBOYHbIE CHCTEMbI

Tun nporpaMMHOTO HawnmenoBanwne CxeMa JIMIIEH3UPOBaHUS, PSKHUM JIOCTYIIa
obecrieueHus
PEJI OC O6pazoBarenpHas aumen3us ot 11.07.2022 . Ha 3 roma
«CranmapTHasD st 240 pabourx MeCT B paMKax COIJIAIIeHUs O
Onepanmonnas cucrema nns PaGounx corpymauuectse ¢ OO0 «Pex Copr» Ne 305/06-22Y ot
CTaHIINNA 28.06.2022 1.
AJNBTepHATHUBHAS PeaTH3alus
Cpebl UCIIOIHEHHUS IIPOrpaMm WINE CroGomroe I10,
Microsoft Windows st OC Ha https://wiki.winehg.org/Licensing
6aze sapa Linux
. . . Csoboxgnoe 10,
Oducrbiit naxer LibreOffice https://libreoffice.org/download/license/
CobOonnoe [10, sBIsieTcss KOMIOHEHTOM OMNEePaIlMOHHBIX
nano cucreM Ha 6aze siapa Linux
Notenads+ Crobomuoe 10,
TekcTOBBIN penaKTop otepa https://notepad-plus-plus.org/
CsoOonnoe I10,
VSCodium https://github.com/VSCodium/vscodium/blob
/master/LICENSE
ch . Csooognoe 10,
romium https://www.chromium.org/Home/
" 6 Mozilla Firef Csooomgnoe 10,
HTepHET-Opaysep 0zifla FIFEToX 1 ps:/ww. mozilla.org/enUS/foundation/licensing/
becnnarnoe I10,
Annexc.bpaysep | wine-//yandex.ru/legal/browser _agreement/
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Tun nporpaMMHOTO Haumenosanue Cxema JTUIICH3UPOBAHUS, PSKUM TOCTYIIA
obecreueHus
Csobognoe 10,
Mennanponrpeisareis VLC https://www.videolan.org/legal.html
Komruteke mporpamMm s JIuieH3HOHHBIH cepTH(UKAT OT
CO3/IAHU TECTOB, OPraHH3aLHH SunRav WEB 12.02.2014 r., cereBoii mocTyn 4epe3 BeOOpay3ep K
OHJTAH TECTHPOBAHUS U Class KOPIIOPAaTHBHOMY TOPTaTy
MPEAOCTABIICHHS TIOCTYIIA K http://sunrav.og-ti.ru/
y4eOHBIM MaTepraiam
Csobomgnoe 10,
. GIMP https://www.gimp.org/about/ COPYING
I'padudeckuii penaxrop Crobomtoe 10,
Inkscape https://inkscape.org/about/license/

6 MaTepHaﬂbHO'TeXHH‘leCKOC odecneueHune AUCHUIIJINHBI

HanmenoBauue noMmerieHus

MarepuanabHOe-TEXHUUYECKOE 00ecieueHe

VY4eOHble ayTUTOpUU:
- JUTSl TPOBEICHUS 3aHATHIA
JIEKIMOHHOTO THIIA,

cemuHapckoro tumna (2-206, 2-
211, 2-307, 4-228, 233);

VYyeOHnas mebdenb, 10CKa, MyIbTUMEIUINHOE 000pyI0BaHHE
(mpoekTop, 3KpaH, HOYTOYK C BBIXOOM B ceTh «/HTepHET»)

- JUIS TPYNIHOBBIX U
VHIUBUTYAJIbHBIX KOHCYJIbTALIHI

(2-204, 2-207, 2-208);

VYyebnast Mmebenp, J0CKa, IEPCOHATBHBIE KOMITBIOTEPHI C BBIXOJIOM B
JIOKAJILHYIO CeTh U ceTh «MHTEepHET»

- JUTSL TEKYIIIETO KOHTPOJIS
MIPOMEKYTOYHOM arTecTanuu (2-
219)

YyebOuast mebenb

Kommsrorepusiii kimace (2-207)

VYyebnast Mmebenb, KOMIBIOTEPHI (8) C BBIXOJAOM B JIOKAIBHYIO CETh U
ceThb «VHTEepHETY, IepeBUIKHAS JOCKA, JINIICH3NOHHOE
nporpaMmMHoe oOecriedyeHre

Kommsrorepusiii kimacc (2-208)

VYyebOnast MmeOenb, epeBIKHAS JOCKa, KOMITBIOTEPHI (8) ¢ BBIXOJIOM
B JIOKJILHYIO CETh U ceTh «HTepHET», JIUIIEH3NOHHOE
IPOTrpaMMHOE 00eCTICUCHHE

Komnwrorepnsrii kimace (2-213,
4-113)

Yyebnast Mmebenb, mepeBIKHAS T0CKa, KOMIBIOTEpHI (12) ¢
BBIXOJ/IOM B JIOKJIBHYIO CETh U ceTh «THTepHET», IPOEKTOP, IKpaH,
JIMIIEH3UOHHOE MPOrpaMMHOE 00ecIieueHIE

Ilomemnienune st
CaMOCTOSITEIbHOU pabOThI
00yUaroIuxcs, A5k KypCOBOTO
MIPOCKTUPOBAHMUS (BBITOJTHEHHSI
KypCoBBIX pabor) (2-311)

VYueOunas mebenb, koMrboTepsI (3) ¢ BBIXOAOM B ceTh «HTepHeT»
U oOecrieueHHEeM JIOCTYIA B IEKTPOHHYIO0 WH(POPMAITMOHHO-
oOpa3zoBarenbHyto cpeny OpcKoro ryMaHUTapHO-TEXHOIOTHYECKOTO
uHcTuTyTa (unmana) OI'Y, mporpammHoe obecrieueHme

10
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