


Padouas nporpazya yuedoii JHCUHIIIIHB «AHATHTHYECKAS] TeoMeTpHA H JHHeiinas
aaredpa. Teopns rpynm» ansa odyqarownxes mo HanpasieHio noaroToski 03.03.02 ®usiika
(TIpoduns moaroroski: DH3iKa) cocTaBieHa Ha ocHoBaHil DeaepanbHoro rocy1apCTBEHHOTO
0o0pa3oBaTeNbHOIO CTaHAapIa BeIcliero o0pa3oBaHiis — OaxkajgaBpHaT [0 HalpaBiEHHIO
noarotoBkH 03.03.02 ®usmka, yTBep:RKICHHOIO NMpHKa3zoM MHHHCTEPCTBA HAYKH H BBICLIETO
obpazopanus Poccuiickoii ®enepaunn ot 07 aBrycta 2020 r. Ne 891 (¢ u3m. 11 gomn.), Ilopsaxa
OpraHH3alHH I OCYIIECTBICHHS 0Opa3oBaTe/lbHOIl HOEATENbHOCTH II0 00pa30BaTEIBHBIM
IporpasMyaM BbICLIero 00pa3oBaHis — Mporpaxyan OakanaBpHaTta, IporpaMaanmM CnenHaIHTeTa,
NporpamMyaM MaricTpaTyphl, YTBEPKACHHOTO mpika3zoM MiiHHcTepcTBa HAyKH H BRICLIErO
odpazopanns Poccriickoii @enepaunn ot 06 ampens 2021 r. Ne 245 (c u3M. H [J0m.), B
COOTBETCTBUH C Y4eOHBIM IIAHOM, YTBep:KIEHHBM YdeHbDM coBeToM OI'BOY BO «Jloul Y»
s Hadopa 2024 roaa.

PaspaboTunk:

JoueHT Kadenpe! MaTeMatiueckoii dbisuky,

KaHI. (H3.-MaT. HayK B.H1. KonecHik
CT. mpenoaaBatenb Kadenpol JI.B. Jlo3oBas

MaTeMaTHuYecKoit (pH3HKI,
Kann. dugoc. nayk

Pabouas nporpasmaa onodpeHa Ha 3aceaHiH Kadeaps! MaTeMaTHyecKoil hH3HKH.
[Tpotokoi ot 26.03.2024 r. Ne 9

Bpio 3aB. kadenpoit B.H. KonecHiik
COI'JTACOBAHO:
HM.o. nexana Qu3uko-Texunyeckoro Gaxyaprera C.A. dDonenko

28.03.2024 r.

YyeOHO-MeTOmIYeCcKas KOMIICCHS (H3HKO-TeXHHYECKOro dhaKyibTeTa.
[Ipotokon ot 27.03.2024 r. Ne 2.

[Npencenatens ~< B.H. Koterxo
. . /4
PykoBoautens 0coBHOII npodeccioHanbHOI b/
00pa3oBaTeIbLHOI POrPaMMEL, = (,.//" &7
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KaHa. Gus.-MaT. HayK A.B. besyc
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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpebGoBaHus K NnpenBapuUTENIbHON MOATOTOBKE O0YYaOUINXCs, IPEALIECTBYIONINE
Y COMYTCTBYIOIIME AUCHUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCSI U3YUEHUE TAHHOM:

0a30Basi MOATOTOBKA 10 MAaTEMAaTHUKE B 00bEME MTPOTPAMMBI CPETHEH IITKOJIBI.

1.2.  JIucuuriuHbl, KypCcOBble paOOThl M MPAKTHKHU, JISI KOTOPHIX OCBOCHHUE JTaHHOU
JTUCITUTUIMHBI HEOOXO0IMMO KaK MPEe/IIeCTBYIONICe:

MaTeMaTUYecKuil  aHanu3, auddepeHIuanpHple  ypaBHEHUs, Teopus  (QyHKIuH
KOMIUIEKCHOM IEPEMEHHOM, TEOPUS BEPOSTHOCTH U MATEMaTUUYECKasi CTATUCTUKA, BEKTOPHBINA U
TEH30PHBIN aHAJIN3, UCTIOJIB3YIOTCS TIPH IMOJATOTOBKE BBITYCKHON KBATM(MUKAITMOHHONW PaOOTHI.

2. OIMMCAHUME JMCHUITJIMHBI

2.1.  OOmas xapakTepucTUKa

HaumenoBanue nokasarenst 3HaueHue nokasarens
HasBanue oO6pazoBaTenbHON IpOrpaMMBbl 03.03.02 ®usuka (I[Tpodwis: Ousnka)
[[Indp u Ha3BaHHUE B COOTBETCTBUU C b1.b.M2.2. Ananutuyeckasi reoMeTpus u
y4€OHBIM IIJIAHOM nuHelHas anredpa. Teopwust rpynm
YacTte 00pa3oBaTenbHOM MPOrpaMMbl bazoBast yacTb
KonuuectBo 3a4eTHBIX equHULL / BCETO 4acoB 5,5/198

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaMm o0ydeHus

OO011ee KOJIMYECTBO YaCOB
e -
dopma o § nabop camocTos
= JIEKLIU- a- NPaKTH- | TEIBbHOM dopma
o0yueHus 2 BCETO
o OHHBIX | TOPHBI YECKUX paboThI+ KOHTPOJIS
X KOHTPOJIb

QOuHas 1 1 15 — 15 42 12 3K3aMeH

2 34 - 34 58 126 DK3aMeH
Ounas, Bcero 49 49 100 198

3. LEJM JUCIUTUIMHBI

OBJ'Ia]leHI/Ie OCHOBHBIMH TMOHATUAMU JUCHUIINIMHBI, PaACHIMPECHUC MATCMATHYCCKUX
3HAaHUM U HUX CBsA3el C APYruMu JUCHUIINIMHAMHU, PA3BUTHUC MaTeMaTHYEeCKOM HHTYUIIUH,
BOCIIMTAaHWE MaTeMaTHYECKOI KYJbTYpPBI, OBJaACHHUEC JIOTUYCCKMMHU OCHOBaMH KYypcCa,
HCO6XOI[I/IMLIMI/I IJId pCHICHUSA TCOPCTUUCCKUX U NPAKTUYCCKUX 3a/1a4.
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4. KOMIIETEHIIMM OBYYAIOIIEI'OCA, @OPMUPYEMBIE B PE3VJIbTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIbBHOU ITPOI'PAMMEI, X MH/IMUKATOPBI

N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUW A

4.1. KowmmereHuuu

Komnerenuuun

WHukaTopsl Pe3ynbrarel 00yueHus

OIIK-1. Cnocoben
NPUMEHSTH 0a30BbIe
3HaHU B 00JaCcTH
duzuko-
MaTeMaTHYECKUX U
(MJIM) eCTECTBEHHBIX
HayK B chepe cBoei
npodeCcCHOHAILHON
NEeSITEITLHOCTH.

OIIK-1.3. Hemonctpupyet | OIIK-1.3.1. 3naer
TEOPETUYECKUE 3HAHMS AHAJUTUYECKOM | OCHOBBI AHAIMTUYECKOU
F€OMETPUA W JIMHEHWHOW  aireOphl, | FeOMETPHH, TUHCHHON
TEOPUH TPYIIIL. aJreOphl U TEOPUH TPYIIIL.

OIIK-1.4. Ilpumensier 3Hanug | OIIK-1.4.1. Ymeer
AHAJIMTUYECKOM TEOMETPHUM, JMHEUHOW | MPUMEHSTh 3HAHUS
anreOpbl U TEOPUHU TPYIIL MIPU PEIICHUN | aHATTUTUYECKON

3a/1ad TEOPETUYECKOTO0 M IMPHUKIATHOTO | TEOMETPHH, THHCHHON
Xapaxrepa. aJireOpel ¥ TEOPUU TPYIIIT
MIPU PEIICHUH
MaTeMaTHYCCKUX B
(bu3UYEeCKUX 3a1a4.
OIIK-1.4.2. Bnaneet
HaBBIKAMH TIPUMCHEHUS
WHCTPYMEHTapUS
JUHEHWHOH anreopshl,
aHAJIMTUYIECCKON
TCOMETPUHU U TEOPHUH

IpynL.

5. I[TPOT'PAMMA JJUCLTATTJIMHBI

1 cemectp

Tembl

Bonpocsl Tembl

1. BexTopHas
anreOpa.

Cucrema KOOpAMHAT Ha IUIOCKOCTHM M B IPOCTPAHCTBE. BekTopbl u
neiictBuss Hax HUMH. CKalspHOE TPOM3BEIACHHE BEKTOPOB, €0
MexaHHuYecKas UHTeprpeTanus. BekropHoe npon3BeeHre BEKTOPOB, €T0
MexaHuueckas HMHTepnperanus. CMellaHHOE NPOU3BEICHHUE BEKTOPOB,

BTOpPOT'O IMMOpsIAKa

€ro  reoMeTpuyeckas  HMHTEpIpeTalus. JIBOIHOM ~ BEKTOpHOE
IIPOU3BENICHUE.

2. Ilpsimast Ha PasnuuHble ypaBHEHMS NPSIMON HA MIIOCKOCTH.

IIJIOCKOCTH.

3. YpaBHeHue Paznuunbie hopmbl ypaBHEHHUs IPSMOI B IpocTpaHcTBe. Pasnnynble

IIJIOCKOCTH. (hopMbI ypaBHEHHMSI TJIOCKOCTU. B3anMHOE pacnofioskeHue I0CKOCTeH.
CriocoObl 3afaHusi MpsIMOM B IPOCTpaHCTBE. YTONI MEXIy MNpsSMOU U
IJIOCKOCTBIO.

4. Jlunuu n JIuHUM  BTOpOro  TMOpsAAKa — DJUIMIC, Tumnepboia, mapaboia.

MTOBEPXHOCTH DKCUEHTPUCUTET U AUPEKTpUCHL. [lonsipHble ypaBHEHUS! JTUHUII BTOPOTO

nopsaaKa. KacarenbHble k OJIIUIICY, I‘I/IHep6OJ'IBI )51 napa6om,1. Onruueckue

CBOMCTBA JIMHUM BTOPOTO Topsiaka. OOImiee ypaBHEHHE JIMHHH BTOPOTO




nopsAAKa, MHBAPHUAHTBI 3TOI'O0 YpaBHCHHA, CBCACHHEC K KaHOHHWYCCKOMY

BULY.
MOBEPXHOCTEN BTOPOTO MOPSIAKA M0 UX KAHOHMYECKUM YPABHEHUSIM.

[ToBepxHocT BTOporo mopsiaka MccienoBanwe — Gopmbl

2 ceMecTp
TeMbl Bonpocs! TeMbl
5. Marpuiisl u | OcHoBbl Teopun Marpull. OCHOBHBIE 3aJa4d TEOPUU CHCTEM
OIpEACIUTENHN JUHEHHBIX ypaBHEeHUH. MaTtpunel W omepauuu HaJ HUMMU.

Onpenenurens n-ro nopsaka W ero cpoiicrBa. Teopema Jlammaca.
Onpenenurtens Tpou3BeAeHUs JByX MaTpull. Teopema Kpamepa.
[lonsatue oOpatHoit Mmarpunbl. Coro3Has Matpuna. Kpurtepuit
obparumoctH. OnpeeneHre paira MaTpUIbL.

6. JIuneitnoe
npoctpancTBo. O0mume
CHUCTEMBI  JTHHEHHBIX
YpPaBHEHUU.

Jluneitnoe mnpoctpaHcTBO. OrnpeneneHue JTMHEHHOTO IPOCTPAHCTBA.
OCHOBHBIE CBOMCTBA JIMHEHHBIX MPOCTPAHCTB. ba3duc u pa3zmMepHOCTh
auHEHHoro mpoctpaHcTBa. [loampoctpancTBo. JInHEHHBIE 000IOUYKH.
OO1wee perieHre HEOITHOPOJHON JTMHEHHOM cucTeMbl. HeTpuBuanbHas
COBMECTUMOCTb OJHOPOJHOM cCHCTEMBL. basuc u pasMepHOCTbH
MPOCTPAHCTBA PEIICHUN OAHOPOAHOW cucTeMbl. DyHIaMEHTAJIbHAS
cucTeMa penieHud oaHOpoAHOM cucteMbl. CTpykTypa o0OIIero
penieHust HEOAHOPOIHON CUCTEMBI.

7. JleficTBUTENBHBIE U

JIuneiinble u OMIIMHEHHBIE ()OPMBI B ICHCTBUTEITLHOM M KOMIUIEKCHOM

KOMILUJIEKCHBIE €BKJIUJOBOM MPOCTPAHCTBE.
CBKJINIOBbBI

MIPOCTPAHCTBA.

8. JIunelineie Ornpezenenue TMHEWHOTO onieparopa. Marpuiia TMHEHHOTO oneparopa.
OTepaTopBhl. JleiicTBusl HajA ormepaTopaMH M COOTBETCTBYIOIIME JEWUCTBUS HAJIl UX

Matpumamu. [IpeoOpa3oBaHne MaTpHIBl JTUHEHHOTO OIepaTropa IMpU
mepexose K HOBOMY Oasucy. XapakTepUCTUYECKOE ypaBHEHHE.
JnaroHanpHbId BHJ MaTpULbl JHHEHHOrO Oleparopa B clydae
IIPOCTOTO CIEKTPA.

9. Onementsl  Teopun | OCHOBHBIE MOHSTHA Tpymil. ['pynmnsl u moarpymnmsl. ['pymnma, mopsmok
TpyMI. 2JIEMEHTA, MOPSAAO0K Irpynsl, noarpynna. Konsua u moss.
6. CTPYKTYPA U COAEPXXAHUE JUCHUITJIMHBI

6.1. ®dopma oOyueHust — ouHas, Kypc — 1, cemectp — 1
HaumeHoBaHus pa3zienoB U TeM Kosmriectso Hacos
Jleku. | Jla6op. | Ilpakr. | CPC+K | Bceero

Paznen 1. AHaauTHYECKAs TeOMeTPHs 15 — 15 40 70
Bekrophas anrebpa 4 — 4 10 18
[TpsiMast Ha TIOCKOCTH 3 — 3 8 14
YpaBHEHHE MIIOCKOCTH 3 — 3 8 14
JIvHUHE BTOPOTO TIOPSI/IKA 3 — 3 8 14
IToBepxHOCTH BTOPOTO MOPsIIKA 2 — 2 8 12
NTOI'O 3A CEMECTP 15 — 15 42 72
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6.2. ®opma oOydeHus — ouHas, Kypc — 1, cemectp — 2

KosmuecTBo yacoB
Jlexu. | JlaGop. | Ilpakr. | CPC+K | Bcero

HaumenoBaumus pasaciioB U TCM

Pa3nen 2. JIuneiinas aareopa 12 - 16 28 56
Martpuiisl ¥ ONpeeIuTeNn 6 — 8 14 28
OO01me cuCTeMbl TUHEHHBIX YpaBHEHUHN 6 — 8 14 28
Paznea 3. JInHeliHble NPOCTPAHCTBA 22 — 18 30 70
JlelicTBUTEIIbHBIC U KOMILJICKCHBIC 8 - 6 10 24
€BKIIUJIOBBI IIPOCTPAHCTBA

Jlunelinpie orepaTopbl 8 — 6 10 24
DJIEMEHTHI TEOPUU TPYIIT 6 — 6 10 22
NTOI'O 3A CEMECTP 34 34 58 126
WTOI'O [10 KOMITOHEHTY OIIOII 49 — 49 100 198

ok wdE

10.
11.

12.
13.

14.
15.
16.
17.

18.
19.

20.
21.
22.

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJbHBIE BOIIPOCHI
Pazgen 1
AHanuTHyeckas reOMETpHs Ha INIOCKOCTH
CucreMbl KOOpIMHAT HA MIJIOCKOCTH U B IIPOCTPAHCTBE.
[TonsTue BekTopa. JINHENHbBIE OnIEpalMy HaJl BEKTOPaMHU.
JIuneiiHas 3aBUCMMOCTD U HE3aBUCUMOCTb BEKTOPOB. OCHOBHBIE TEOPEMBI.
JInHeliHas 3aBUCHMOCTD ABYX, TPEX U YETBIPEX BEKTOPOB.
[TonsiTue 6a3uca. AppuHHBIC KOOPIUHATHI.
JlekapToBBl KOOpAWHATBHI KaK YacTHBIM ciydail ad¢duHHBIX KoopauHat. KoopanHaTsl
BEKTOPOB B JI€KapTOBOM cucreme. Hampasidronye KOCUHYCBHI.
CkanspHoe Mpou3BeIeHNE BEKTOPOB, €r0 MeXaHn4yeckasi HHTeprperanus. ['eomerpuyeckue u
anreOpanyecKkre CBOMCTBA CKAJIIPHOTO MPOU3BEICHHS.
IIpencraBnenue CKaIsIpHOrO NPOU3BEACHUS B JIEKAPTOBOM CUCTEME KOOPAUHAT.
Onpenenureny BTOPOro U TPETHEro MOPSAIKA, UX OCHOBHBIE CBOMCTBA.
IIpaBble 1 s1eBBIE TPOUKHU BEKTOPOB. [IpaBas u yieBas cuCTeMbl KOOpAUHAT.
BekTopHOe nmpou3BeieHue BEKTOPOB, €r0 MEXaHUYeCcKas HHTepIpeTanus. [ eoMmerpudyeckue u
anredpandyeckue CBOWCTBAa BEKTOPHOI'O TPOU3BEICHUS.
IIpencrasienne BEKTOPHOIO MPOU3BEACHUS B JEKAPTOBOU CUCTEME KOOPAUHAT.
CMemiaHHOE  TPOM3BEJIEHUE  BEKTOPOB, €ro  IeOMEeTpUuYecKas  HHTEepIpeTarusl.
Anrebpanueckue cBOCTBa CMEIIAHHOTO MPOU3BEICHHS.
IIpencraBnenne CMEMIAHHOTO MPOU3BEACHUS B JIEKAPTOBOM CHCTEME KOOPAUHAT.
JIBOMIHOM BEKTOPHOE IIPOU3BEICHHUE.
Paznuynble GopMbl ypaBHEHUS MPSIMON Ha MJIOCKOCTH.
B3anMHOe pacnonokeHue NpsMbIX Ha IJIOCKOCTH. Y CJIOBUE MAPAJUICIBHOCTH IBYX IIPSIMBIX,
YCIIOBHE MEPIEHINKYIIPHOCTH JIBYX MPAMBIX.

AHanuTauyeckasi TeOMeTpHs B IPOCTPAHCTBE
Paznuynble GopMbl ypaBHEHHUS MIIIOCKOCTH.
BzaumHOe pacnonokeHue JBYX IUIOCKOCTEH. YCIIOBHE MapajuIeIbHOCTH, YCIIOBHE
MEPIEHANKYISIPHOCTH.
Paznuunbie criocoObl 3aaHusI IPSMO B POCTPAHCTBE.
B3anmHoe pacnoniokeHue npsiMOr U INIOCKOCTH. YTOJ MEXKIY HUMH.
JluHMM BTOpOTO TOpsAIKAa KaKk KOHMYeCKHWe cedeHus. OOiee ypaBHEHUE JMHUU BTOPOTO
opsaKa.



23.
24.
25.
26.
217.
28.
29.
30.
31.

32.

33.
34.
35.
36.
37.
38.
39.
40.
41.

42.
43.

44,
45.

46.

47.

48.
49.

50.

51.
52.

53.

54.

55.
56.

57.
58.
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Onnunc. BeIBo KAaHOHMYECKOTO YpaBHEHHS.
HccnenoBanue (GopMBbI IUTHIICA TI0 €T0 KAHOHUYECKOMY YPaBHEHHIO.
OKCIEHTPUCUTET U AUPEKTPUCHI ALuIca. JlupekropranbHoe CBONCTBO AJUTUIICA.
['unep6o:a. BeiBo KAHOHMYECKOTO YpaBHEHUS.
Hccnenoanue Gpopmbl TUrepooIbl IO €e KAHOHMYECKOMY YPaBHEHUIO.
DKCUEHTPUCHUTET U TUPEKTPHUCHI TUIepOoIibl. J{upeKTopraabHOe CBOMCTBO THIIEPOOITHI.
[TapaGomna. BeiBog kaHOHMUYECKOTO ypaBHeHUs. MccnenoBanue GopMsl.
Onpenenenye TMHUM BTOPOTO NOPsKa HA OCHOBE UX JUPEKTOPUATBHOCTH.
KacarenbHble K TUHUSM BTOpPOro nopsaka. OnTuyeckue CBOWCTBA 3JUIMIICA, TUIEPOOIBI U
napaboibl.
[ToBepxHOCTH BTOPOTO MOPSIIKA.

Paznen 2
Martpuupl, Buasl MaTpuil. Onepanuy HajJ MaTPUIIAMU, CBOMCTBA ATUX OMNepaIuil.
Ornpeaenurens N-ro Nopsaka (MHIYKTUBHOE ONPEICICHHE).
Onpenenuresns NPOU3BEIECHUS KBAAPATHBIX MATPHIL.
OO6parnas matpuiia. Teopema o0 CylecTBOBaHUU M €IMHCTBEHHOCTH OOPaTHOW MaTPHIIBI.
[TpaBuno Kpamepa pemienus cucteM ypaBHEHHIA.
[TonsiTHe TMHEHHOTO MPOCTPAHCTBA (TIPUMEPHI).
JluneiiHast 3aBUCUMOCTD U JIMHEHHAs HE3aBUCUMOCTh CUCTEMbI BEKTOPOB, CBOMCTBA.
basuc u pasMepHOCTb JINHEWHOIO IPOCTPAHCTBA.
Koopaunater BekTopa. Teopema o pasnokeHHH BekTopa Mo 0a3ucy (€IUHCTBEHHOCTh
pazyioxKeHus).
[TonsiTrie 6a3UCHOTO MMHOPA, PAHT MATPUIILL. Teopema 0 paHTe MaTPHIIBL.
CucreMbl JTUHEHHBIX YpaBHEHHM, OCHOBHBIE OIlpeneieHus. MaTpuuHas 3aluch CUCTEMBbI
JUHEHHBIX YpaBHEHUH.
Teopema Kponekepa-Kanemm.
OnHoponnble cucteMbl ypaBHeHM. DyHaameHTanbHas cuctemMa pemieHuidl. CBoiicTBa
pelIeHNn OTHOPOAHON CHUCTEMBbI JIMHENHBIX allreOpandyeckux ypaBHEHUH.
CrpykTypa o0OIIero peueHus HEOJHOPOJHOM CHCTEMbl JMHEHHBIX —alnredpandyeckux
ypaBHEHUU

Paznen 3
[Tonsatne nuHeitHOro mnpeoOpa3oBaHUsl JMHEWHBIX NPOCTPaHCTB. Marpuna JHUHEHHOTo
npeoOpa3oBaHusl (MPUMEPHI).
CoOcTBeHHBIE BEKTOPHI U COOCTBEHHBIE 3HAUEHUSI MATPHIIbI IMHEHHOTO peoOpa3oBaHusl.
XapakTepUCTUYECKUII MHOTOWIEH. AJITOPUTM HaXOXKJEHUS COOCTBEHHBIX BEKTOPOB U
COOCTBEHHBIX 3HAUEHUII.
KBanparuunbsie gopmbl. MaTpuna kBagpaTudHod (opmbl. KaHOHMUYECKHH W HOpPMaJbHBIN
BUJ KBaJIpaTUYHOHN (pOpMBbI. 3aKOH MHEPIIMH.
[TpuBeneHue kBagpaTuyHON (POPMBI K KAHOHUUECKOMY BU]TY.
[TonoxuTenbHO M OTPULATEIBHO OIpeJeNieHHbIe KBaapaTuyHble Qopmbl. Kpurepuit
CunbBecTpa.
basuc reomerpuyeckux BEKTOPOB Ha MPSAMOW, Ha IUIOCKOCTM M B IPOCTPAHCTBE.
Koopaunatsl BekTOpa B JaHHOM 0Oasuce, BBIpAKEHUE yepe3 KOOpIMHATHI Hadajla U KOHIIA.
JluHeliHbIe ONepaliui Hajl BEKTOPaMHU B KOOPJMHATHOU (opMe.
OpTorosanbHbple NPOEKIUU BEKTOpPOB. CKalsIpHOE MpPOU3BENECHHE BEKTOpOB. CBOMCTBA.
BripaxkeHune uepe3 KOOpAMHATHI COMHOXKHUTEJIEH B OPTOHOPMHUPOBAHHOM Oasuce.
Onpenenenre JIMHEHHOTO ONepaTopa.
Marpunia auHenHOro omeparopa. /JleficTBus Haa oOmepaTopaMH M COOTBETCTBYIOLIUE
JEMCTBHS HAJI UX MaTpULAMHU.
[Tpeobpa3zoBanre MaTpULIbl TUHEHHOTO OMlepaTopa Mpy Nepexoie K HoBoMy Oazucy.
XapaKTepUCTUYECKOE YPABHEHUE.
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59. J/InaroHanbHBIN BUI MAaTPHUIIBI JIMHEWHOTO ONepaTopa B CIydae MPOCTOTO CIEKTpa.
60. I'pynmbel ¥ MOATPYIIIEL.

61. I'pynna, mopsIoK 3J1eMeHTa, MOPSIOK TPYIIIbI, MOATPYIIA.

62. Komnbma u moss.

N

Tewmsl noknanos (pedepaTon)
CucreMbl KOOpIUHAT HA MIIOCKOCTH.
Cucrembl KOOPAMHAT B MPOCTPAHCTBE.
[TonsTue 6a3zuca. AQpuHHBIE KOOPIUHATHI.
IIpaBble U J1eBbIE TPOUKHU BEKTOPOB. IIpaBas u jieBast CUCTEMBI KOOPAUHAT.
JIBOWHOM BEKTOPHOE MTPOU3BECHUE.
JIuHuuM BTOPOro MOpsiAKa Kak KOHUYECKUE CEUCHUSI.
[ToBepxHOCTH BTOPOrO MOPSAKA.
baszuc u pa3zMepHOCTb JINHEWHOIO IPOCTPAHCTBA.
DyHIaMEHTAIbHAS CUCTEMA PELLICHUN.
. CoOcTBEHHBIE BEKTOPHI U  COOCTBEHHBIC 3HAYCHHUS  MaTPUIbl  JIMHEHHOTO
npeoOpa3oBaHMs.
11. KBagpaTudnbie GOpPMBIL.
12. ba3uc reoMeTpu4ecKUX BEKTOPOB HA MPSIMOM, Ha MJIOCKOCTH U B IPOCTPAHCTBE.
13. I'pynmsl ¥ MOATPYIIIIEI.
14. Kospna # 1mos.

RoOoo~Noa~wWNDEAN

o

7.3.  Tewmbl nHCbMEHHBIX PaboT (THIIBI 3a/a4)

KoHTpobpHBIE pabOTHI 0 IPAKTHKE TI0 TEMaM:

— BeKTOpHas anreOpa (HaxoXKIACHHE KOOPAUMHAT U JJIUHBI BEKTOPA; Pa3IoKEeHHE BEKTOpa
1o 0a3ucCy; BBIYUCICHUE CKASIPHOTO, BEKTOPHOTO U CMEIIAHHOTO TIPOU3BEICHUS);

— MpsMas Ha IJIOCKOCTH (COCTaBIIEHHE pA3IMYHBIX TUIIOB YypaBHEHUH MpsSMON Ha
TIJIOCKOCTH);

— YpaBHEHHS TIOCKOCTH (COCTaBJICHHE Pa3IMYHbBIX TUIIOB YPaBHEHUM TIIOCKOCTH);

— JIMHAH BTOPOTO TOPsi/iKa (COCTaBIICHUE YPABHEHHI JTMHUI BTOPOTO TOPSIIKA);

— MaTpHUIBI W ompenenuTenu (pelieHHe MATPUYHBIX YpPaBHEHHH, BBIYHUCIICHHE
OTIpeIeIUTEIEH);

— o0IMe CUCTeMBbl JHHEWHBIX YpaBHEHUH (pelleHHe CHUCTeM JHHEHHBIX YpaBHEHHIA
metoaoM Kpamepa, meToom oO6paTtHOl MaTpHIlsl 1 MeTo0M ["aycca);

— NCHCTBUTENbHBIE W KOMIUICKCHBIE €BKJIMIOBBI MPOCTPAHCTBA (IEpexoq K HOBOMY
0a3ucy, MpUBEICHUE KBaPaTHUHOM (POPMbI K KAHOHUYIECKOMY BUY);

— TMHEHHbIE OnepaTophbl (HAX0XKICHHE COOCTBEHHBIX 3HAYEHUH U COOCTBEHHBIX BEKTOPOB
JUHEWHOTO OTIepaTopa);

—DJIEMEHTBl TEOPUU TPyNN (BBISABIEHUE TPYMI, MOATPYII, KOJEIl W TMoJIed TI0
OTIPEJICTICHUIO).

KonTtponpHas paboTa Mo MpOBEpKE TEOPETUUYECKUX 3HAHMA — MO BCEM TeMaM, C
HCIIOJTb30BaHNEM YKa3aHHBIX BBINIE KOHTPOJILHBIX BOIPOCOB.
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7.4. OOpasen coaepkaHus SK3aMEHAITMOHHOTO OujieTa

1 cemectp

MHUHHUCTEPCTBO OBPA3OBAHUA U HAYKH P®
®I'BOY BO JIOHEIIKHUI T'OCYIAPCTBEHHBI YHUBEPCUTET»
DuU3NKO-TeXHUYECKHH (PaKyIbTeT
Kageapa maremaruyeckoi (pu3NKH

Obpazosamenvras npoepamma: bakanaBpuar

Hanpasnenue noocomosxu: 03.03.02 duzuka
Cneyuanuzayus: dusznka

Dopma obyuenus: Ounas

Cemecmp [TepBrrit

Jucyunnuna: AnanuTudeckas reOMETpHs U InHeiHas anreOpa. Teopus rpymni

DK3AMEHAIIMOHHBIM BUJIET Nel

X=2 y+1 z-1
2 -1 -3

1. HaiitTu TOuky mepeceueHus: MpsSMOM L U IUIOCKOCTHU

o —-X+2y-2-3=0.
2. CoctaBuTh ypaBHEHHE TUNEpOOIbI, (POKYCH KOTOPOH pa3MeleHbl Ha OCH aOCIUCC

CHMMETPHUYHO OTHOCHUTEIBHO Hayalla KoopAuHaT, eciu 3amanbl 2b=8, 2c¢=10. ITocTpouThb
TUIepooIy.

3. Hanmcats ypaBHeHHUE runepOoisl, ecin ee Gokycsl Haxonarcs B Toukax F (—2,0),
F, (2,0), a JUIMHa ee JeHCTBUTEIbHON OCcH paBHa 1.

2 ceMecTp
Obpaszosamenvrasn npoepamma. bakamaBpuat
Hanpasnenue noocomosxu: 03.03.02 dusuxa
Cneyuanusayus: dusnka
Dopma odyuenus: Ounas
Cemecmp Bropoit

Hucyunauna: AHanuTUYECKasi TeOMETpUs U JInHeHas anreOpa. Teopus rpynn

AK3AMEHAIIMOHHBIM BUJIET Ne2

1. Jlana marpuna A. Beruucnnts o6paTHyr0 MaTpuily

I
— 10 B3
|

2. Pemmth cucremy ypaBHEHHI

8x1 - 3xg — Bxg == —4,
Xy X Xgomm D)
4x1 4= X9~ 3x3 == B,

3. Haiitu ®CP u obmee pemenne CHCTEMBI

X, + 17X, — 4%, +11x, =5
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B cnydae BeneHus yueOHOTO mpoiiecca ¢ MCHOJIb30BAHUEM DJIEKTPOHHOTO OOYYEeHHS U
JTUCTAHIIMOHHBIX 00pa30BaTEILHBIX TEXHOJOTUH, COJEpKaHUE OMIIeTa MOKET OTJIMYATHCS OT
MPUBEICHHOTO.

8. PACITIPEAEJIEHME BAJIJIOB, KOTOPLIE [TOJIVHAIOT OBYUAIOIINECA

OO6miast olleHKa 3HAHWKA OOYYAIOIIUXCS MO JUCHUILIMHE TpoBoauTcs mo 100-6amipHOoM
IIKAJIE€ HMCXOJ M3 MaKCUMyMa, MPHUBEACHHOrO B TaOiumie Huxke. OpraHu3alioHHO-ydeOHas
paboTa B ayAUTOPUHU OIICHUBACTCS HAa OCHOBE TAKHUX KPUTEPHEB KaK IMOCEHIAEMOCTh 3aHATHH,
CBOEBPEMEHHOE M KauyeCTBEHHOE BBIIIOJIHEHUE JOMAIIHUX 3aJaHUM, aKTUBHOCTH BO BpeMs
MIPOBEICHUS JICKITMOHHBIX M TPAKTUYECKHX 3aHATHH (ydyacTHe B OOCYXKIEHHHM TEKYIIEero W
MPOMICHHOT'0 MaTepuaa, pereHue 3a1ad u T.11.).

8.1. Cemectp 1

Howmepa paznenos Buasl pabot Makcumanbnoe
KOJIMYECTBO 0ajIoB
OpranuzanoHHO-y4eOHas paboTa B ayAUTOPHU 15
CamocTtosTenbpHas pabora 15
1 KoHTponbHbIE pabOoThI 110 NPAKTHUKE 15
KonTponbHast paboTa 1Mo TeOpeTHIeCKOMY 15
MaTepuany
HUTOI'O 60
OK3aMeH 40
OO01muii UTOT 3a CEMECTp 100
8.2. Cemectp 2
Howmepa paznenos Buast padot MakcumaiHoe
KOJINYECTBO 0alJIOB
Opraan3aninoHHO-y4eOHas padoTa B ayIMTOPUH 15
CamocrosiTenpHas pabora 15
2-3 KoHTposbHbIe paboThI IO MPAKTHKE 15
KonTtponbpHass pabora IO TEOPETHICCKOMY 15
MaTepuany
HUTOI'O 60
OK3aMeH 40
OOmuii UTOT 32 CEMeCTp 100
CooTBeTcTBHE 0AIIJIOB OIICHKE
Ornenka 1o naTHOAJIFHON IIKaje
KomuuectBo 6amnos >
s 100 ECTS Dx3ameH, muddepeHITIpOBaHHBIN 3auer
3a4eT
90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TCHO
75-79 C xoporo 3a4TEHO
70-74 D 3a4TCHO
60-69 E YIOBJIETBOPUTEILHO P
35-59 FX HE 3a4YTEHO
0-34 = HEYJIOBIETBOPUTEIHHO o 3a9TeHO
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9. OBECIIEYEHHME OGPA3OBATEJIBHOI'O ITPOLIECCA JJIA JINLL C
OI'PAHYEHHBLIMU BO3MOXHOCTAMMU 310POBbBA 1 MTHBAJIMJIOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOABI
00y4YeHHs, TEKYIIErO KOHTPOJISI YCIIEBAEMOCTH U MIPOMEXKYTOUHOM aTTeCTalli 00yJaroMIUXCsl B
3aBUCUMOCTH OT UX MHIMBHUYalIbHBIX OCOOEHHOCTEH:

1) JUTSL CIICTIBIX U CITa00BUISIINX

- ek o(QOpMIISIFOTCS B BHUAE DJIEKTPOHHOIO JOKYMEHTa, JOCTYIHOIO ¢
MIOMOIIBIO0 KOMITBIOTEPA CO CHEIHUATM3UPOBAHHBIM IPOTPAMMHBIM 00ECIICYCHHUEM;

- JUIs  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPENOCTaBIISIETCS
YBEIMYMBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE UCIIOJIb30BAHUE COOCTBEHHBIX YBEINYMBAIOIINX
YCTPOMCTB;

— MUCHMEHHBIE 3a7]aHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUTS TIIYXUX U CJIA00CIIBITIAIINX

— JEKIHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JJOKYMEHTA;

— IIUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOH (opMme;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) UISL JIAL C HApYIIECHUSIMHA OTIOPHO-/IBUTATEIBHOTO anmapara:

— ek Oo(GOpMIISIIOTCS B BHUAE DJIEKTPOHHOTO JOKYMEHTA, JAOCTYIHOIO C
MIOMOIIBIO0 KOMITBIOTEPA CO CHENHUATM3HPOBAHHBIM IPOTPAMMHBIM 00ECTICYCHHEM;

— MUCbMEHHBIE 3aJ[aHUs BBIIIOJIHAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B YyCTHOU (pOpME MM BBIMTOJIHSIOTCS B MHUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Ipy HEOOXOTUMOCTH MPEIYyCMATPUBACTCS YBEIMUYEHHE BPEMEHH Ui TOATOTOBKU
OTBETA.

[Iponienypa  mpoBeACHUST  NMPOMEXKYTOYHOH  aTTecTallik  JJIs  OOYdYaroOUIMXCs
YCTAQHABIMBAaeTCS C Y4YETOM HX HMHIMBUAYAJIBHBIX TNCHUXO(U3UYECKHX OCOOEHHOCTEH.
[TpomexyTouHas aTTeCTalUs MOXKET IPOBOIUTHCS B HECKOJIBKO ITAIOB.

IIpoBenenue mpoueAaypbl OLEHMBAHUSA PE3YJIbTATOB OOYYEHMsI JIOMYCKAeTcss C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pPa30BaTEIbHBIX TEXHOIOTHH.

ObecneunBaercs AOCTYN K WH(GOPMAIMOHHBIM U OMOIMOrpauueckuM pecypcaM B CETH
WuTepHer s Kaxkaoro oOywaromierocsi B (opMmax, aJalTHPOBAHHBIX K OTPAaHUYEHUSM HX
3JI0pOBbsI U BOCTIPUSTHS HHPOPMALIUU:

1) JUTSL CIIETIBIX M CITA0OBUIAIINX

— B IIEYaTHOM (pOpMe yBETUUEHHBIM IIPUPTOM;

— B (hOpMe DIEKTPOHHOTO TOKYMEHTA;

2) JUIS TITYXUX ¥ caOOCTBIIIAINX

— B Ie4aTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) Tt 00YYarOIIUXCsl C HAPYIICHUSIMH OTIOPHO-/IBUTATEIBHOTO arlapara:

— B IIEUaTHOH opme;

- B (hopMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE YUEBHOI'O ITPOLECCA

VY4yeOHble 3aHATHA TpoBoAiTca B uyerBepToM Kopmyce [lonl'V (r. Joneuk, mp.
Teatpaneubiii, 13). [ns mnpoBeneHuss 1abOpaTOpPHBIX 3aHATHH TpeOyeTcs ayauTopus,
o0opy/sioBaHHAas MEJOBOM WJIM MAapKEepHOW JOCKOW, MYyJIbTUMEIUIHBIA IPOEKTOp U SKpaH,
HOYTOYK, KOMIUIEKT y4eOHON MeOenu JUIsl CTYACHTOB, paboyee MECTO IMperoaaBaTelis, BbIXO/] B
WHTepHeT — MPOBOHOM WK ¢ Ucmob3oBaHneM Wi-Fi.
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Jlis caMoCTOSITeNIbHOM paboOThl HCIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayynoii OMOIMOTEKM YHHBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 NaHHBIX,
yueOHO-MeToInYeckoe oOecreueHue, MNPe/ICTaBICHHOE B Y4eOHO-METOJUYECKOM KaOWHETe
yeTBepToro kopmyca (ayz.108).

OOyuvaromuecss HMMEIOT BO3MOXXHOCTh  HCIIOJIb30BaTh  y4yeOHble MaTepuaibl IO
JTUCITUIINHE, pa3MmenieHHbie Ha tiatrgopme Moodle LlenTpa mucTaHmuoHHOrO 00pazoBaHUs
®OI'BOY BO «loHI'Y». Ilpu u3ydeHUN AUCIUTIIMHBI MPUMEHSIOTCS JIEKTPOHHOE OOY4YEeHHE U
JTUCTAaHIIMOHHBIE 00pa30BaTeIbHBIC TEXHOIOTHH.

C  wucnonp3oBaHHMEM  pecypcoB  MmIaTGoOpMbl  JUCTAHIMOHHOTO  00pa3oBaHUS
OCYILECTBIISICTCS TEKYIIUH KOHTPOJb 3HAHWN OOYYalOUIMXCS HAa OCHOBE TECTUPOBAHHS U
MIPOBEPKHU PE3yIbTATOB CAMOCTOSTENILHOM pabOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa

1. bexnemumes J[.B. JlonmosHuTtenbHble TJIaBbl JIMHEHHOW anreOp: [yued. mocodue ms
By30B no cren. "®usuka" u "llpuxn. matemartuka'] / J.B. bexnemumes. — MockBa: Hayka,
1983. -335c.

2. bexnemumie JI.B. Kypc anamutuyeckoid reoMeTpuu U JTuHEHHOW anreOpsl: [YueO.
noco6wue tst crynenToB BTy30B] / JI. B. beknemumies. — 2-¢ u3a. — M.: Hayka, 1974. — 320 c.

3. l'enmppany .M. Jlekuuu mo nuHedHo# anreope / U.M. TI'enbdana. — 4-e¢ usnm. —
Mocksa: Hayka, 1971. - 272 c.

4. Unvun B.A. Ananutuyeckass reometrpusi : [Y4ueOHUK st pu3. crequalbHOCTEH U
cnenuanpHocTu "llpukin. marematuka" yH-ToB] / B.A. Unbun, D.I'. Tlo3usk. — 3-e m3a. — M.:
Hayxka, 1981.-232 c.

5. Unpuna B.A. Jluneiinas anreOpa: [Y4eb. uis yH-TOB 1o crenuaibHocTed "Tlpukt.
matematuka" u "®usuka"] / B.A. Unbun, O.1". [lo3usk. — 2-e uzn. — M.: Hayka, 1978. — 302 c.

6. Unpua B.A. JluneiiHas anreOpa M aHAIMTHYECKAs TEOMETPUs: ydeO. NI CTYICHTOB
YH-TOB M TEXH. BYy30B, oOOuarommxcsi 1o cnenuaibHoctu "Matemartuka", "[lpuxnaanas
matematuka 1 uHpopmaruka" / B.A. Wnbun, I'.JI. Kum; MockoBckuii roc. yH-T um. M.B.
JlomoHocoBa. — 3-e u3a. — Mockaa: IIpocmnekrt, 2008. —393 c.

7. KanatnukoB A.H. AHamuTuueckas reoMeTpus: ydyeOHOe MOocoOHe i CTYICHTOB
By30B, OOy4alOUIMXCS IO €CTECTBEHHO-HAy4HbIM, TEXHMYECKUM M SKOHOMUYECKUM
HarpBieHusM U cnenuaibHocTsM / A H. Kanataukos, A.Il. Kpumenko. — MockBa: Akanemus,
2009. - 199 c.

8. Karutan U. A. Tlpaktudeckue 3aHATHS 1O BBICIIEH MaTematuke. Y. 1: AHamuTuyeckas
reoMeTpHsl Ha MIOCKOCTH M B mpoctpancTBe / M. A. Kamman. — 5-e u3n. — XapekoB: M3a-Bo
Xapbk. roc. yH-Ta, 1973. — 204 c.

9. Knerenuk [I.B. COopHUK 3a/1a4 MO aHAIUTHYECKOM reomeTpuu: [yued. mocobue s
Bry30B] / JI.B. Knerenuk; monm pen. H.B. Edumoma. — 17-e¢ m3n. — Cankr-IletepOypr:
[Tpodeccus, 2009. — 199 c.

10. Kypomr A. T'. Kypc Bricmieit anreOpbr: yaeOHUK ai1st yH-ToB / A. I'. Kypomr. — 9-e uzn.
— Mocksa: Hayka, 1968. —431 c.

11. Munopckuit B.I1. COopHuk 3amad mo Bbiciied MareMaTuke: [Yueb. mocoOue s
BTy30B] / B.Il. Munopckuii. — 13-e u3a. — M.: Hayka, 1987. — 350 c.

12. Tucemennsiit 1. T. Koncrnekt Jieknwmid o Beicmeit Matematuke: [lomasiid kype / 1. T.
[TucemenHsIii. — 2-e u3a. — M.: Aiipuc nipecc, 2004. — 608 c.

13. [ToropenoB  A.B. Amnanuthyeckas reoMeTpus: [y4eOHWK s Mar. u  us.
cneuuanbHocTelt By30B] / A.B. Iloropenos. — 3-e u3a. — Mocksa: Hayka, 1968. — 176 c.

14. TIpockypsikoB U.B. CoopHuk 3a1a4 1o JuHelHoH anredpe: [Yueb. nocobue nis ¢pus.-
MaT. CIeIUaIbHOCTEH BY30B] /
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N.B. IIpockypsikoB. — 6-¢ u3a. — M.: Hayka, 1978. — 384 c.

11.2. JlononHuTeNbHAS JIUTEPATYpA

15. EpumoB, H.B. Kpatkuii xypc ananutuyeckoit reomerpuu: [ans By3oB] / H.B.
Edumos. — 10-e u31. — Mocksa: Hayka, 1969. — 272 c.

16. Konecank B.M. Bekropnas anreOpa. [YueOHo-meroamueckoe mocobue]. / B.H.
Konecuuk. — Honenk: I'OY BIIO JouHY, 2019. — 93 c.

17. Konecauk B.H.. Pemene nuHEHHBIX cucTeM. [YueOHO-MeToauyecKkoe mocoodue]. /
B.N. Konecuuk. — Jonenk: 'OY BIIO JouHY, 2018. — 57 c.

18. ®annees JI.K. Jlekuuu mo anredpe: [Yued. mocobue aist By30B u nef. uH-ToB] / JI.K.
®dannees. — M.: Hayka, 1984. — 416 c. 27

12. NHOOPMAIIMOHHBIE PECYPCBI

1. HauuonanbHast 3JIEKTPOHHAas OndMoTexka (H3Bb): dbenepanbHas
rocyiapctBeHHass uHdopMmaimonHas cucrema / MunucrepctBo Kynbryper P®; Poccuiickas
rocynapcTBeHHas oubnuoreka. — Mocka, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:

01.09.2023). — Pexxum jmoctymna: cBoOOHBIH, mojnucka. Heo6xommuma ycTaHOBKA MTPOTPaMMHOTO
obecrieueHus. — TEKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nayunas snexkrponHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexxum nmoctyma: ajisi aBTOPU30B.
IIOJIB30BaTeNe. —TEeKCT: 2JIEKTPOHHBIN.

3. Hayunas snextponnas Oubnuoreka «KubOepJlenmukay»: caiit / Accoruanmus
«OTtkpeiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum nmocrtyna:
CBOOOJIHBIN. — TEKCT: 3JEKTPOHHBIM.

4, DNEeKTPOHHO-ONOIMOTeYHAs cucremMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum jgoctyma: JUisi aBTOPU30B.
IOJIb30BaTesel. — TEeKCT: 2JIEKTPOHHBIMN.

S. IBC IOpaiit: snexTpoHHas 6ubnIMoTeyHast cucreMa: caidT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum goctyma: st aBTOPU30B.
nosb30BaTenen. — TeKeT: JIEKTPOHHBIM.

6. y1eKTPOHHO-0ubnoTeuHas cucrema Jloul'Y: caiit / ®I'BOY BO «lonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 01.09.2023). — Pexum
Jnoctyna: cBOOOIHBIN. — TeKCT: 3MeKTPOHHBIM.

7. JJekTpoHHbI Katajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiira / Hb
Joul'Y. — Tekcr: anextponnsiit // DBC Jloul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — Pexum goctyma: MOUCK CBOOOJHBIN, AIIEKTPOHHBIE
JIOKYMEHTHBI — JiJ1s TTosib3oBaTened JJonl'y.

8. Jaextponnblii apxuB Jloul'¥Y: pasgen caiita / Hb [Jonl'Y. — Tekcr:
anekTpouubii / DBC oul'Y: caiit. — URL: http://repo.donnu.ru/ (mara oOpamieHus:
01.09.2023). — Pexwum nocTyma: CBOOOIHBIH.

13. [TPOT'PAMMHOE OBECIIEHEHUE

1. Windows 7 PRO (xoprioparuBHas muuen3us Jonl'Y Ne 46484614)

2. Microsoft Office (koprmopatuBHas junen3us oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust nporpammsl Dream Spark 1t BBICIINX Y4eOHBIX
3aBeJIeHUH)

4. Awntuupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nuuensun GPL, Apache,
BSD nis ¢cBOGOHOTO MPOTPAMMHOTO 0OECTICUCHHS).
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