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1 He.]'ll/l H 3aJa4Y4 OCBOCHHUA NHUCIHUIIINHBI

eanb (eau) 0oCBOCHUS TUCITUTIINHBIL:

Henpto mucuuriinHel «Anredpa W TeOMETpUs» B CHCTEME IMOATOTOBKM OakaliaBpa — OCBOCHHE
HE0OX0IMMOTr0 MaTeMarndeckoro anmnapara. C MmoMoIIbpo 3TOro anmnapara pa3padaTbIBarOTCs U UCCICAYIOTCS
TEOPETUYCCKUE U IKCIIEPUMEHTAITLHBIE MOJICTTH 00BEKTOB MPO(ECCUOHATLHOM JICATSIIEHOCTH

3amaum:

— H3YUCHHUC MMOHSATUIHOTO armapara JMCUUITIINHEBIL,
— OCBOCHHC OCHOBHBIX TCOPCTHYCCKUX MMOJIOKCHUH U METOJOB JUCLUIIIIUHBI,
IMPHUBUTHUEC HABBIKOB ITPUMCHCHU A TCOPETUICCKUX 3HAHUH AJId pCIICHUA ITPAKTHYCCKUX 3a1a4d

2 MecTo AUCHMILINHBI B CTPYKTYpe 00pa3oBaTebHON MPOrpaMMbl

JucuuniamHa oTHocUTCs K 0a30Bo# yacTu Onoka Jl «/{ucuunimnnsl (MOayIn)»

IIpepexBU3UTHI AUCHUILIUHBL: Omcymcmeyiom

[TocTpexkBU3HUTHI

JUCHUITIINHBI .

b1.JIb.15 [Juckpemnas mamemamuxa,

b1.J[.b.22 Teopus

sepossmuocmell u mamemamuyeckas cmamucmuxa, b1.J71.B.4 Obpabomka sxcnepumenmanbHbiX OAHHbIX HA
NeKMPOHHO-8bluucIUmenbHulx mawunax, b1.J71.B.2.3.1 Python ona ananuza oannvix, @HT.1 Cospemennbie
cucmemobl KOMNbIOMEPHOU MAMEMAMUKU

3 TpeGoBanusi K pe3yJbTaTaM 00y4eHUS MO JUCHHUILIHHE

[Ipouecc n3yueHus: AMCUUIIIUHBI HAaMpaBJieH Ha (GOPMUPOBAHUE CIEAYIOUIUX PE3YIBTATOB O0YUCHHUS

Konx 1 HaumenoBanue
(hopMHUPYEMBIX KOMITCTCHITUIN

Kox u HauMmeHoBanue
WHIUKATOPa J0CTHXKCHHS
KOMITETEHIIUHA

[Inanupyembie pe3ynbTraTsl 00yueHHs 0
JTUCIUIUINHE, XapaKTePU3YIOIIHE ATAIbI
dbopMUpOBaHUs KOMITETEHITUI

OIIK-1 CnocobGeH mpuMeHsTh
€CTeCTBEHHOHAYYHbIC U
oOLIeMH)KEHEPHbIE 3HAHUS,
METO/Ibl MAaTEMaTH4ECKOTO
aHaJlM3a U MOJICJIMPOBAHMS,
TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO
UCCIIEZIOBAHUS B
npodeccuoHaNIbHON
JesITeNIbHOCTU

OIIK-1-B-1 3HaeT 0CHOBEI
MaTeMaTUKH, (PUNKH,
BBIYMCIINTEIHLHON TEXHUKU U
IPOrPaMMHUPOBAHHUS
OIIK-1-B-2 Ymeer pemarb
CTaHapTHBIC
npodeccroHaIbHbBIC 33a49H C
IPUMEHEHHUEM
€CTECTBEHHOHAYYHBIX H
OOIICHH)KEHEPHBIX 3HAHHIA,
METOJ0B MAaTEMAaTHYECKOIO
aHaJM3a ¥ MOJICIIMPOBAHHUS
OIIK-1-B-3 Brnageer
HaBBIKAMH TEOPETUYECKOTO U
AKCIIEPUMEHTATBLHOTO
HCCIICAOBAaHMUS 00BEKTOB
npodeccruoHanbHON
JIEATEIIBHOCTH

3HATB: TpeaMeT H3YYCHHS CICIYIONTUX

COACPIKATCIIbHBIX JIMHA: II0JIA u

KOMILJIEKCHBbIE 4YMCIIa; KOOPAMHATHOE U
BEKTOPHOE

JIMHEWHBIX ypaBHEHUM;

IPOCTPAHCTBO;
OTIpeeTUTeNN;

CHCTCMBbI

ICOMCTpHUs Ha IINIOCKOCTH; I'COMCTPHA B
IMPOCTPAHCTBE;

-IIOHATHUA U (I)aKTLI COACPKATCIIbHBIX
JIMHUHT Kypca anre6pbl A aHAITUTHYCCKOM
T'COMCTpHUHU;

- pOJib anre6pbl B IIO3HAHUU

OKPYKaIOILEro MUpa;
- ajreOpanyecKue METOIbl;

- CTPYKTYpHBIH TOAXOX: airedpanveckue
CTPYKTYpPBI, HOJACTPYKTYPBI;
-METOIBI NO3HAHUA OTHOCHUTENIBHO

MMOJIYyUYCHUSA MAaTEMATUYCCKUX 3HaHUMN
(I/IHILYKI_II/ISI, aHaJiorus, CHCTEMaTu3anusi,
nacaini3anus, a6CTpaFI/IpOBaHI/Ie ,
MOI[CJ'II/IpOBaHI/IC);

- MCTOAOJIOTUKO W  HUCTOPHUIO PA3BUTHUA

3




Ko 1 HanmenoBanue
WHUKATOpa JOCTHXKEHUS
KOMITETEHIINH

Ko n HaumeHoBanue
(hopMUPYEMBIX KOMIIETCHIIHIA

[TnanupyemMbie pe3yabTaThl 00yUCHUS 110
JTUCHIHUTUTMHE, XapaKTePU3YIOIIHE TAIlbI
(dbopMUPOBaHUS KOMITETEHITUI

anredpsl ¥ reOMETPUN

YMeTb: NpUMEHATH METOABl U IPUEMBI
NOHMMAaHUS MaTeMaTHYeCKOro TEKCTa, €ro
aHaJIn3a, CTPYKTYpH3aLH,
peopraHu3aium, TpaachopMaIum;

- NPUMEHATh TEOPETUYECKUE 3HAHUS B
pelIeHnH IPUKIIAIHBIX 3a7a4;

- YMETb HPUMEHSATH METOJOJOTUYECKUE
3HaHMSI JUId U3Y4YEHHUS COJIEpKaTENbHbBIX
JUHUI Kypca anreOpbl M aHaIUTHYECKOU
FEOMETPHH.

Buaajaers: MeTo1aMu pelIeHUs 3a1a4

Kypca JUHEHHOM anreOphl;

- METOJIaMU MaTEMaTHYECKOTO
MOJICITHPOBAHMS (PU3UICCKUX 33]1ad C
UCIIOJTb30BAaHUEM JIMHEHHBIX CHCTEM
YpaBHEHUU U TEOPUH BEKTOPHBIX
MPOCTPAHCTB, a TAK)KE X PEUICHHUI;

- HaBBIKaMU PabOThI ¢ OCHOBHBIMHU
anredpandecKuMu 00bEKTaMU:
KOOPJIWHATHBIMU BEKTOpPaMH, MaTPHIIAMH,
- OCHOBHBIMH MaT€MaTHICCKUMHU
KOMITbIOTEPHBIMU HHCTPYMEHTAMU:
BU3yaJIU3allusl TaHHBIX, 3aBUCUMOCTEH,
OTHOIIIEHUM, TPOIIECCOB, TEOMETPHUUECKUX
00BEKTOB;

HaBbIKaMU MPUMEHEHHSI CPE/ICTB
MH(OPMAITMOHHO-KOMMYHUKALIMOHHBIX
TEXHOJIOTHIA B PEIICHUU 3aJa4, TaM, Te
910 3 dexTuBHO. B yactHOCTH -
MaTeMaTUYECKUMU KOMIIBIOTEPHBIMU
nporpammamu (Mathcad, Math LAB u
Ip.), HABBIKAMU HCIOJIb30BaHUS
nporpammel MS Excel ms
MaTeMaTUYECKUX PACUETOB.

4 CTpyKTypa M cofepKaHMe N CHUIITHHBI

4.1 CTpyKTypa IMCIHHILTHHBI

OO1ast TPyA0EMKOCTh AUCHUILINHBI COCTABISACT 4 3a4eTHhIe eMuHUIBI (144 akameMudecKx Jaca).

TpynoeMkocTs,
Bun paboTst aKaJIeMHUYECKHX YacoB
1 cemectp BCETO
Oo0mas Tpy10éMKOCTh 144 144
KonTakTHas pabdora: 55,25 55,25
Jlexrum (JI) 28 28
[Ipaktuueckue 3austus (113) 26 26
Koncynsranun 1 1




TpynoeMKkocTs,
Bun pabotet aKaJIEeMUYECKHX YacOB
1 cemectp BCETO
[TpomesxkyTouyHas aTTecraiys (3a4eT, SK3aMeH) 0,25 0,25
CamocTosiTe/ibHas1 padoTa: 88,75 88,75
- 8bINONIHEHUe pacuemuo-epaguueckoeo 3adanus (P173); 10 10
-CcamocmosimenbHoe usyieHue pazoenos OUCYUNIUHb 12 12
- camonodz2omoska (npopabomxka u no8mopeHue 1eKYUOHHO20 Mamepuala u 28 28
Mamepuana y4eOHUKo8 U y4eOHbIX NOCoOull;
- N0020MOBKA K NPAKMUYECKUM 3AHAMUIM, 26 26
- H0020MOBKA K PYOEeHCHOMY KOHMPOIO U M.N.) 12,75 12,75
Bujx uTOroBoro KOHTpOJIs (3a4et, IKk3amMmeH, auddepeHIMPOBAHHbBIH 3K3aMeH
3a4er)
Paznensr qucnuIumHel, n3ydaembie B 1 cemectpe
KonnuectBo yacos
Ne HanmenoBanue pasnenos ayrutopHad BHEayJl.
paznena BCETO aborta
T 113 | JIp pabota
1 Marpulibl, OnpeaenTuTeNnn 18 4 4 10
2 CucTeMbl IMHEWHBIX YpaBHEHHUH 32 6 6 20
3 [ToJte KOMITJICKCHBIX YUCEIT 14 2 2 10
4 BekropHble mpocTpaHcTBa 16 4 2 10
5 AHanmuTHUYECKasi TEOMETPHS Ha MJI0CKOCTH 32 6 6 20
6 AHanuTHYeCcKass TeOMETPHS B IPOCTPAHCTBE 32 6 6 20
HUroro: 144 28 | 26 90
Bcero: 144 28 | 26 90

4.2 ConepxxaHue pa3iejoB QU CHUATIIAHbBI

Pasznen 1. Marpuubl, onpeaejaureu

Omnpenenutenu BTOporo mnopsaka. CBOWCTBa ompenenurteneld BToporo mopsuka. Omnpenenurenu
TpeTbero mopsiaka. CBOWCTBa ompenenuTeNied TpeThero mopsaka. CrocoObl BBIYHCICHHS OTPEISTUTEIIS.
Onpenenuteny n-ro nopsaka. CBOMCTBA ompeneauTeNsl N-To mopsaka. PackpeiThe onpeaenuTens n-ro
nopsaaka. CroxkeHwe omnpeneauTeNneid. YMHOXKEHHE ONpeleIuTeNeH. Marpuupl. Panr Marpuiibl.
Crynenyarsie marpuibl. Jlomyctumbie npeoOpasoBanusi Marpull. [IpuBeneHne Marpuilbl K CTyeHUYaTOMY
BUay. Briuncnenue panra marpuupl. CrokeHHE MaTpull. YMHOXEHHE MaTpULbl Ha YHUCIO. YMHOXKEHUE
MaTpHIl.

Pasnen 2. Pemienue cucremM ypaBHeHH

Cucrembl [ByX YpaBHEHUW C JBYMS HEWU3BECTHBIMU. CHCTEMBI TpeX YpPaBHEHHU C Tpems
Heu3BeCTHbIMU. CHCTEMBI JIMHEHHBIX ypaBHEHUH. Bunbl cucteM NWHEHHBIX ypaBHEHUH (HEOAHOPOIHBIE,
OJTHOPOJIHBIE. COBMECTHBIC, HECOBMECTHBIE, OINpe/eeHHbIe, HeomnpeaeneHHble). CucTeMbl HEOTHOPOTHBIX
TuHEHBIX ypaBHeHHH. Haxoxaenue pemrenus mo ¢opmynam Kpamepa. Cuctembl ypaBHEHUNH U MaTpPHIIBL.
Merton 'aycca, HaXOXIEHUS pEelIEHUs] CUCTEMbl HEOJJTHOPOAHBIX ypaBHeHUM. Teopema Kponekepa-Kanemu.
Cucrembl OAHOPOJIHBIX YPaBHEHUMN. YCIIOBHS CYIIECTBOBAHMSI HEHYIIEBBIX PEIIEHUN CHUCTEMBI OJHOPOIHBIX
ypaBHeHuil. Teopema 00 oThICKaHUM OOIIETO PEIICHUS CUCTEMBI OJJTHOPOJHBIX YPAaBHEHU.

Paznen 3. Ilosie KOMIJIEKCHBIX YHCEJT

[Tosie KOMIIIEKCHBIX YHCEIl, KaK PACHIUPEHUE OIS IEHCTBUTENBHBIX Yucel. Anredpandeckas Gopma
KOMILIEKCHOTO uucia. Omepanuu HajJ KOMIUIEKCHBIMH YHCIIaMU B anrebpamdeckoil ¢opme. Moayns u
apryMeHT KOMILJIEKCHOTO 4YHCIia, TPUTOHOMETpHUYecKas (opma KOMIUIEKCHBIX uucen. CBOWCTBA MOIYIS U
aprymenTa, hopmyna Myaspa. Kopuu u3 koMmriekcHbIX yncen. CBs3b KOMITJIEKCHBIX YHCEN C TeOMETpHe Ha
IUIOCKOCTH.

Pa3gen 4. BekTopHbIe IpoCTPaHCTBA



[ToHsiTHE BEKTOPHOTO HpPOCTpaHCTBA. JIMHelHas KomMOWHAIMs BEeKTOpoB. JIMHEHHO 3aBHCHUMBIC U
JUHENHO He3aBUCUMbIE BEKTOpPbl. basuc BekTopHOro mnpocrpancrtBa. Koopaunatel Bekropa. Teopema o
eIMHCTBEHHOCTH pA3JIOKEHUsI BeKTopa 1o Oa3ucy. TeopemMa O KOOpaMHATaX BEKTOPOB B JIMHEHHOM
KOMOHMHAIIMM BEKTOPOB. AKCHOMBI CKaJSIPHOTO TPOU3BEACHHS BEKTOpoB. Momyns Bektopa. CkaisipHOoe
IIPOM3BE/ICHUE BEKTOpa Ha HYIEeBOW BekTOp. OproroHanpHble BEKTOpBl. BpIUMCIEHHE CKAJISIPHOTO
MIPOU3BEACHUST BEKTOPOB Yepe3 WX KOOPAUHATHI B OPTOHOPMHUPOBAHHOM Oazuce. Brrumcnenue yrina Mexmy
BEKTOpaMU. BekropHoe Ipou3BeIcHUE BEKTOPOB. l'eoMeTpuueckas MHTEpIpeTanuss MOIYIs BEKTOPHOIO
IIPOM3BENICHUSI BEKTOPOB. BbluncieHne KoOpAMHAT BEKTOPHOTO IIPOM3BEICHUS 4Yepe3 KOO pPAUHAThI
coMHO)kUTene. CBoHCcTBAa BEKTOPHOIO Ipou3BeaeHus. CMelIaHHOe MPOU3BEAEHNE BEKTOpOB. Briuncienue
CMEIIAaHHOTO IPOU3BEICHUS Yepe3 KOOpAUHAaThl COMHOXHMTenel. CBOICTBAa CMEIIAHHOIO IPOU3BEACHUS
BEKTOpOB. ['eoMeTpuueckas MHTEpIpETalusl CMELUIAHHOIO IPOM3BEICHHs Yepe3 00beM MapauleenuIesa.
Brruncnenue oobema Tetpasnpa. HaxoxkaeHue paccTosiHUS OT TOUKH JI0 MIPSIMOM.

Pasnen 5. 'eomeTpus njiockocTu

Meton KOOpAMHAT Ha IUIOCKOCTH. JleneHwe OTpe3ka B JIaHHOM OTHOIIEHMH. PacctosiHme Mexnay
JIBYMsI TOYKaMu. [eoMeTpruyeckoe MCTOJKOBAHUE YPaBHEHHM M HEPAaBEHCTB. IIpsimast nuHUSA Ha MIIOCKOCTH.
Paznuunble crmocoObl 3afaHusd MPSMOM Ha IJIOCKOCTU: TOYKOW M HOPMaldbHBIM BEKTOPOM, TOUYKOW H
HaMpaBJISIOLUIUM BEKTOPOM, JByMsl TOUKaMH, TOYKOM M YIIOBBIM Kod(¢unueHtoM. PasnnuHbie ypaBHEHHs
npsimoii. OOmiee ypaBHeHue mpsimor ax + by + ¢ = 0. T'eomerpudeckuid cMbICI KOA(POUIMEHTOB TpU
TEKYIIUX KOOpJMHATax B 00IIeM ypaBHEHUH NpsIMOi. ['eoMeTprueckuii cMbIC 3HaKa TpexuieHa ax + by + c.
Breruucnenue paccTosHHsS OT TOYKHM 0 HpsAMOM. B3anmmHOE pacnosnokeHue ABYX NPSIMBIX HA IUIOCKOCTH.
Boruncnenue BeNMWYUHBI yIla MEXAY ABYMsI NMpsAMbIMU. JIMHUM BTOpOro mopsijaka. Diuic, runepborna,
napa0ojyia, UX KaHOHMYECKHE YPaBHEHMUS M CBOMCTBA. OKCUEHTPUCUTET, AUPEKTOpUAIbHBIE CBOWCTBA,
(oxabHbIE CBOWCTBAa KPUBBIX BTOPOTo mopsiaka. Obiiee ypaBHeHHE JTUHUHM BTOporo nopsjaka. [lonsrue o0
YIOPOIIEHUH O0IIIero ypaBHEHUS JTUHUH BToporo nopsaaka (JIBII) u npuBeneHne ero kK KaHOHUYECKOMY BULY.
[Toctpoenue JIBII o e€ o6memy ypaBaenuto. Knaccuduxarus JIBII.

Pa3nen 6. leoMeTpust mnpocTpancTBa

[lmockocTn W mpsimMble B 3-MEPHOM €BKIMIOBOM mpocTpaHcTBe. [IpsiMags W TJIOCKOCTH B
npoctpancTBe. PasnmuuHble cnocoObl 3agaHus IJIOCKOCTM M MPsAMOMl B mMpocTpaHCcTBe. Paznuunble ux
ypaBHeHus. OO01ee ypaBHEHHE IOCKOCTH ax + by + ¢z + d = 0. [eomerpuueckuii CMBICI 3HaKa MHOTOWJICHA
ax + by + cz + d. Bpluucienue paccTosiHMsI OT TOYKM JO IUIOCKOCTH M MPSMOM B IPOCTPAHCTBE.
HccnenoBanne B3aMMHOTO PACIOJIOKEHHS JIByX IUIOCKOCTEH, ABYX MPSIMBIX, MPSMOM U IUIOCKOCTU MO UX
ypaBHEHUsIM. BeruncieHue BeIMYUHBI yIvia MEXAy ABYMsI TUI0CKOCTSIMH, MEXIY ABYMsSI IPSIMBIMU, IPIMOUN 1
IUIOCKOCThIO. BbluMciieHue paccTosHus MeXAy JABYMsI CKpellMBalolmuMucsa mnpsambiMd. [loBepxHoctu
BTOpOro mnopsiaka. KanoHudeckue ypaBHEHUS 3JUIMIICOMAA, TUNIEPOOIONIOB, MapaboIoNI0B B JIEKapTOBOM
MPSIMOYTOJIbHOU cucTeMe KoopauHatr. IloHsTue o Merone MIOCKUX CEUEHHUW NpU HCCleloBaHUU (POPMBI
MOBEPXHOCTH IO €€ KaHOHHYECKOMY YypaBHEHHIO. [[OBEpXHOCTH BpallleHHs] U METOAbl COCTABICHHS HX
ypaBHeHu#. [lunnHapruyeckue 1 KOHUYECKHE IIOBEPXHOCTH BTOPOTO MOPSIIKA.

4.3 IlpakTHYecKue 3aHATHS (CEMUHAPHI)

Ne zansTus Ne Tema Kou-so
paszzaena 4acoB
1 1 OnpenenuTeny 1 UX CBOKCTBA. 2
2 1 JlelicTBUs Haa ONpeETUTENSIMU. 2
3 1 Marpunel. CoiictBa Marpuil. Onepari HaJ MaTPUIIAMH. 4
oOparHas Marpuiia. PaHr Marpuisl.
4 2 CucremMbl TMHENHBIX YPAaBHEHUH C N YpaBHEHUSMH U N 2
HEU3BECTHBIMU U METOJIbI UX PEIICHHUS.
5 2 Teopema Kponekepa-Kanennmu. MccrnenoBanue cucTteM JIMHEHHBIX 2
ypaBHeHuU# MeToioM [aycca
6 2 Meton XKopnana-I'aycca 2




Ne 3ansaTus Ne Tema Kox-so
paszena 4acoB
7 4 [TonsTue Bexkropa. Onepannuu ¢ BEKTopaMu 2
8 4 BekropHoe, ckajsipHO€E, CMEIIaHHO€ IPOU3BEIECHMSI BEKTOPOB 2
9 ) VYpaBHeHue npsMoi Ha TIIOCKOCTU. B3anMHO€ pacrnosioxkeHnue 2
MPSIMBIX
10 5 JIMHUM BTOPOTO TOPSIIKA. 1
11 6 [InockocTu U npsiMble B MPOCTPAHCTBE. 2
12 6 [ToBepxHOCTH BTOPOTO MOPSIKA. 1
13 3 KomruiekcHbie uncia 2
Hroro: 26
4.4 CamocTosiTeJIbHOE M3yYeHHE PAa3/1e/10B AUCHHUIIIMHBI
HaumeHnoBanue pa3fenoB v TeM AJis
Ne Koin-Bo
pasjzena CaMOCTOSATCILHOTO U3YUCHUS 4acoB
1 Marpuiel, onpeneauTenu 4
2 Cucrembl TUHEHHBIX YpaBHEHUH (IPUMEHEHUE B MaTEMaTUYECKUX MOJAEIISAX) 2
5 l'eomerpust miockocT (TpUBEIEHHE YpPAaBHEHUN KPUBBIX BTOPOTO MOPSAIKA K 2
KaHOHUYECKOMY BU]TY)
6 ['eomeTpust mpocTpaHcTBa (MIOBEPXHOCTH BTOPOTO MOPSIIKA) 2
3 KommiekcHbie uncna (CBsI3b ¢ TeOMETpUEH Ha TIIIOCKOCTH) 2
Hroro 12

5 YueOHO-MeTOOHUIECKOE 00ecredeHue TUCIUIIINHEI
5.1 OcHoBHasi JuTEpaTypa

1. Usnesa, A. M. Jluneitnas anreOpa. AHamuTH4YecKas TeoMeTpus : ydeOHoe mocoodue : [16+] /

A. M. Usnesa, II. U. [lpwrynkas, UW. J[. Yepupix ; HoBocHOMpPCKHH TOCYIapCTBEHHBIH TEXHHYECKUN
YHUBEPCUTET. — 5-e m3a-e, ucnp. u jgon. — HoBocubupck : HoBocuOMpcknii rocyapCcTBEHHBI TEXHUYECKUI
yauBepcuter, 2019. - 183 ¢ : wmm, Tabm — Pexwm mocTyma: 1Mo TOAMHCKE.  —

URL.: https://biblioclub.ru/index.php?page=book&id=576324 . — bubmuorp. B ku. — ISBN 978-5-7782-3868-8. —
TeKCT : AIEeKTPOHHBI.

2. BeperennuxoB, b. M. Anre6pa u Teopus dyucen : ydyeOHoe mocobue : B 2 dyacTax /
b. M. BeperennukoB, A. b. BeperennukoB, M. M. Muxanesa ; Hayd. pen. H. B. Uykcuna ; VYpanabckuit
dbenepanbHblii  yHUBepcuTeT WM. nepBoro IIpesmaenta Poccum b. H. Enesnuna. — ExarepunOypr
N3narenscTBO Ypanmbckoro yHuBepcutera, 2019. — Yactp 2. — 75 ¢. — Pexxum nocrtyna: mo IMOAINMCKE. —
URL.: https://biblioclub.ru/index.php?page=book&id=697588 (nara ooparienus: 30.06.2023). — bubnuorp. 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 mHorousneHos / O.b. Bunbepr. — M: IIpocsemenue, 1980. — 176 c.
2. Koctpuxun, A.11. BBenenue B anredpy / A.W. Koctpuxun. — M.: Hayka, 2001. — 495 c.
3. Kynuxos, JI.5I. AnreOpa u Teopus uucen / JI.S. Kynukos. — M.: Beiciias mkoina, 1979. — 560 c.

4. Ipockypsikos, 11.B. COopHuk 3a1a4 no nuneiHoi anredpe / M.B. IlpockypsaxoB. — M.: Hayka,
1967. — 384 c.


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

5. bannun, K. B. Kparkuii kype Beiciieit matemaruku : yueOHuk / 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. : uin.,
Tabn., rpad. — (YueOHbie u3nanus s OakanaBpoB). — Pexxum focrymna: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=684195 — bubnuorp. B ku. — ISBN 978-5-394-04146-4. —

TeKCT : 3IEKTPOHHBIN.

5.3 llepuoauyeckue U3TaHus

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

5.4 UnTepHeT-pecypcbl

5.4.1. COBpeMeHHLIe l'lpO(l)eCCI/IOHa.]'II)HI)Ie 0a3bl JAHHBIX U HHq)OpMaHHOHHbIe ClIpaBOvIHbLIC
CUCTEMBbI:

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

2. eLIBRARY.RU - www.elibrary.ru Joctym cBoOomubiii. HeoOxoauma WHIMBHIyaTbHAS
perucTparus B JOKAJIbHOW CETH By3a.

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

5.4.2. TemaTtudeckue npogeccioHaJbLHbIE 0a3bl TAHHBIX 1 HHPOPMALIMOHHBIE CIIPABOYHbIE
CHCTEMBI:

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

2. Exponenta.Ru. O6pa3oBarenbHbIii MaTeMaTuueckuii caT. OOydeHue paboTe B MareMaTHUYeCKHUX
nakerax MathLab, MathCad, Mathematica, Maple u ap. - https://exponenta.ru/

3. Dmnekrponnas 6ubmuoreka BI'TIY. DnexrponHas O0ubImMoTeKa JUIsl CTYIEHTOB M MperoaaBaresei
MaTematudeckoro ¢akymnpreTa. - http://mif.vspu.ru/e-library

4. Maremarndeckoe oOpasoBanwme - 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. Maremarndeckuii caiit — https://math.ru/lib/

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

8. denepanbHBI HHCTUTYT MEAArOTHYECKUX U3MepeHui - hitp://fipi.ru/

9. EqWorld. YueOnas (bu3uKo-MareMaTuiecKas OoubImoTeKa -
http://eqworld.ipmnet.ru/ru/library.htm

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

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

5.4.3. D1eKTpOoHHBbIe OUOJIMOTEYHbIE CHCTEMBbI

IBbC «YHuBepcuTerckas 0udanorexa onaitn» — http://www.biblioclub.ru/ TTocne perucrpanuu
JOCTYI BO3MOXKEH M3 J1000# Touku cetu MHTEepHET.

3bC «Jlanw» — http://e.lanbook.com/ [ocne perucrpayu JOCTYI BO3MOXKEH U3 JIFO00H TOUKU CETH
HNutepner.

3BbC «PyxonT - http://rucont.ru/ Tlocie 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
NIEKTPOHHBIN apXUB XypHaJa «MareMaruka B IIKOJIE».

2. http://www.mathedu.ru — wuHTEepHET-OMOIMOTEKA IO METOJMKE IPEIOJAaBaHUs MaTEMaTHKH
«Maremarndeckoe 00pa3oBaHUE: POILLIOE U HACTOAIIEEY.

3. http://www.mathtest.ru — marepuanabl 0 MaTeMaTHKe B TIOMOILb IIKOJIBHUKY M CTYICHTY (TECThI
o Maremaruke online).

4. http:/Amwwvuztest.ru —marepuarst EI'D 1o 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 U MHHOBAIHSIM.

7. http://www.ed.gov.ru — opuimanbHeIi cailT GeaeparbHOro areHTCTBa 1Mo 00pa30BaAHUIO.

8. http://www.fipi.ru — odurranbpHbIi caiiT GeaepaTIbHOr0 HHCTUTYTA MEAarornYeCKUX U3MEPEHUH.

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

https://openedu.ru/ - «OTkpbITOE 00pa3oBaHUEY;
https://universarium.org/ - « YHuBepcapuym»;

https://www.edx.org/ - «EdX»;
https://www.lektorium.tv/ - «JIekroprym»;

https://openedu.ru/course/ - «OTtkpeiToe oOpa3oBanue», Karamor kypcoB, MOOK: «Cucremsl aBTO-

MaTU3UPOBAHHOI'O MPOCKTUPOBAHUA aJJIUTUBHBIX TCXHOHOFHﬁ)};

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

Started with Python)»;

https://www.lektorium.tv/mooc - «Jlekropuym», MOOK: «JluckpeTHas MareMaTruKa»

5.5 IIporpammHoe oOecnedyeHue, npogeccuoHaIbHbIe 0a3bl JaHHBIX M HHPOPMALMOHHBbIE

ClIpaBOYHbIEC CUCTEMbI

TwuI mporpaMMHOTO HaumenoBanue Cxema JTUIIEH3UPOBAHMS, PEKUM TOCTYIIA
oOecrieueHUs
PEJ]1 OC Oo6pa3zoBarenpHas aumen3us ot 11.07.2022 . Ha 3 roma
«CranmapTHasD st 240 pabourx MeCT B paMKax COTJIAIICHUs O
Onepanmonnas cucrema nns PaGounx corpymauuectse ¢ OO0 «Pen Copr» Ne 305/06-22Y ot
CTaHIINNA 28.06.2022 1.
AIIbTepHaTHBHAS PeaTH3aIlnsl
Cpelbl HCIIOMHEHHUS TPOrpaMm WINE Crobomuoe I10,
Microsoft Windows mist OC na https://wiki.winehg.org/Licensing
6aze sapa Linux
. . . Csoboxgnoe 10,
Oducnbiii maker LibreOffice https:/libreoffice.org/download/license/
CobOonnoe I10, sBiIsieTcss KOMIIOHEHTOM OIEePAITMOHHBIX
nano cucreM Ha 6aze sapa Linux
Notenads+ Crobomnoe 10,
TekCcTOBBIN penaxkTop otepa httDS://nOtepad-Dlus-p|US.OI‘C]/
CsoOonnoe I10,
VSCodium https://github.com/VSCodium/vscodium/blob
/master/LICENSE
Chromi Csooomgnoe 10,
romium https://www.chromium.org/Home/
" 6 Mozilla Firef Csobognoe 10,
HTepHeT-Opay3ep ozifla FIrerox https://www.mozilla.org/enUS/foundation/licensing/
becnnarnoe I10,
Anpexe.bpaysep | hiins://vandex.ru/legal/browser agreement/
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Tun nporpaMMHOTO HanmenoBanue CxeMa JTUIIEH3UPOBaHUS, PSKHUM JIOCTYTIA
obecrieueHus
Ceobonnoe I10,
MezanpourpEIBaTes, VLC https://www.videolan.org/legal.html
Komrtneke mporpamm st JIUIeH3MOHHBIN CepTU(UKAT OT
CO3JAHHS TECTOB, OPTaHH3aluH SunRav WEB 12.02.2014 r., cereBoii mocTyn uepe3 BeOOpay3ep K
OHJIAIH TECTHPOBAHUS U Class KOpTOpaTHBHOMY MOPTAITy
MPEOCTaBIICHHUS IOCTYIA K http://sunrav.og-ti.ru/
y4eOHBIM MaTepraiam
Csobognoe I10,
GIMP https://www.gimp.org/about/COPYING
I'padudeckuii penaxrop Cobommoe 110
Inkscape https://inkscape.org/about/license/
Bpemennbie 00pa3oBaTebHbIC JTUICH3UH HA OMH TOJl
VHCTpYMEHTANbHOE CPECTBO ACMO- 11 105 pabounx MeCT 110 JIMLEH3MOHHOMY JI0roBopy Ne
JUIst pa3paboTKH rpaduuecKux rpaduuecKuii JUJTB-170 ot 17.05.2024 1.
CXeM penakrop

6 MaTepHaﬂbHO'TeXHH‘leCKOC odecneueHne AUCHHUITJINHBI

HanmeHoBaHMEe TOMeeHUS

MarepuanabHOE-TEXHUYECKOE 00ecrieueHne

Y4eOHble ayTUTOpUU:

- JUTSl TPOBEICHUS 3aHATHIA
JIEKIMOHHOTO THIIA,
ceMuHapckoro tuna (2-206, 2-
211, 2-307, 4-228, 233);

VYyeOHnas mebenb, 10CKa, MyIbTUMEIUIHOE 000pyI0BaHHE
(mpoexTop, 3KpaH, HOYTOYK C BBIXOAOM B ceTh «HTepHeT»)

- ISl TPYIIOBBIX U

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

VYyebnast Mmebenb, J0CKa, IEPCOHATBHBIE KOMITBIOTEPHI C BBIXOJIOM B
JIOKaIBHYIO CETh U ceTh «IHTepHEeT»

- IJI TCKYIIETO KOHTPOJIA U

MMPOMEXKYTOYHOU arTecTaruu (2-
219)

YyebOuast mebenb

Kommsrorepusiii kinacc (2-207)

VYyebOnast Mmebenb, KOMIBIOTEPHI (8) C BBIXOJIOM B JIOKAJIBHYIO CETh H
ceTb «VHTEepHETY, IEpeBUKHAS JJOCKA, JIMIICH3NOHHOE
IPOTrpaMMHOE 00eCTICUCHHE

Kommsrorepusiii kinacc (2-208)

VYyebnast MmeOenb, epeBIKHAS JOCKa, KOMITBIOTEPHI (8) ¢ BBIXOJIOM
B JIOKQJILHYIO CETh U ceTh «HTepHET», JIUIIEH3UOHHOE
IPOrpaMMHOE 00ECIICUCHHE

Komnerorepnsrii kimace (2-213,
4-113)

VYyeOnas mebenb, nepenBuxKHas A0cka, KoMiblotepsl (12) ¢
BBIXOJIOM B JIOKJIBHYIO CETh U ceTh «IHTepHET», MPOEKTOP, IKPaH,
JIMIIEH3MOHHOE MPOTPaMMHOE 00ecIieueHUe

[Tomerenue st
CaMOCTOSITEIbHOU pabOThI
00yUaroIuxcs, AJIsk KypCoOBOTO
MIPOCKTUPOBAHUS (BBITOTHEHHSI
KypCoBBIX pabor) (2-311)

VYuebHas mebenb, KoMIbIOTEPHI (3) ¢ BBIXOJIOM B ceTh «MIHTepHET»
U obecrieueHreM JI0CTyIa B 3JEKTPOHHYIO HH(OPMALIMOHHO-
oOpazoBarenbHyo cpery OpcKoro r'yMaHUTApHO-TEXHOJIOTHYECKOTO
uHctuTyTa (prmana) OI'Y, nporpammHoe obecrieueHue
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