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Pabouass mporpamMma AMCHMUILTUHBI «AJredpa M reoMeTpus» JUisi OOYYArOIIMXCS IO
HarnpasieHuto noarotoBku 01.03.02 Ilpuxmamnas marematuka u uHpopMaruka (IIpoduis:
[lpuknagnas MaTemaTtuka W WHGOpMATHKa), COCTaBleHa Ha ocHoBaHWU DenepaabHOro
rOCy/IapCTBEHHOIO0 00pa30BaTEIbHOrO CTAaHJApTa BBICHIETO OOpa3oBaHMsl — OakalaBpuaT IO
Hanpasienuto noarorosku 01.03.02 [puxiagnas maTemMaTika 1 HHQOpPMaTHKA, YTBEP)KISHHOTO
npuka3zoM MuHucTepcTBa 00pa3zoBanus U Hayku Poccutickoit @enepanuu ot 10 staBaps 2018 r.
Ne 9 (¢ m3m. u gom.), [lopsinka opraHU3avK U OCYIIECTBICHHUS 00pa30BaTeNIbHOMN AEITEILHOCTH
no oOpa3oBaTeNbHBIM IpOrpaMMaM BbICIIET0 OOpa3oBaHMs — IporpaMMaM OakajaBpHara,
IporpaMMaM  CHELUaJUTeTa, IPOrpaMMaM  MAarucTpaTypbl, YTBEP)KICHHOI'O IPUKA30M
MuHucTepcTBa HAyKH U BhICIIero oopa3oBanus Poccutickoit @enepanuu ot 06 ampens 2021 .
Ne 245 (c u3Mm. u 1011.), B COOTBETCTBUU C YUYEOHBIM IIJIAHOM, YTBEPKJIECHHBIM YUEHBIM COBETOM
®OI'BOY BO «Jlonl'Y» nnst na6opa 2025 roaa.

PazpaboTtumk:

npodeccop kadeapsl BeICIIEH MAaTEMaTHKH

Y METOJIMKHU TIPENoJaBaHHsI MAaTEeMaTHKU

JOKTOp (U3.-MaT. HAyK, JOLEHT A.B. 3132

Pabouas mporpamma ooOpeHa Ha 3aceaHud Kadeaphl BBICIICH MAaTeMaTUKA U METOJIUKH
HperoiaBaHusi MaTeMaTHKU
[Tpotokomn ot 10.04.2025 . Ne 9

3aBenyromuii kKadeapoit E.N. Ckada
COT'JIACOBAHO:

Jekan QaxkynbpTeTa MAaTEMaTHKU U

WH()OPMAITMOHHBIX TEXHOJIOTHMA U. A. Mouceenko
16.04.2025 r.

Y4eOHO-MeTonn4ecKas KoMuccus (aKyabTeTa MaTeMaTHKH 1 HHPOPMAIIMOHHBIX TEXHOJIOTHH.
[Tpotokou ot 16.04.2025 r. Ne 3.
[Ipencenarens JI. Y. CensixoBa

PykoBonuTenr, ~ OCHOBHOW  oOpa3oBaTenbHON
IporpaMMsl, A-p pu3.-MaT. HAyK, A0, P. H. Heckopones
03.04.2025 r.
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1. MECTO JUCHHUITJIMHBI

1.1. TpebGoBaHHs K MMPeIBAPUTEIBHOIN MMOATOTOBKE OOYUYAIOMIMXCS, MPEIIICCTBYIONINE
U COIYTCTBYIOIIME AUCUUIUIMHBI, HA KOTOPbIX OCHOBBIBAECTCS U3yUEHHE JAHHOM:

6a30Basi MOATrOTOBKA M0 MaTeMaTHKE B 00BEME MPOrpaMMbl CPETHEH IIKOJIBI;

1.2. JlucuuiuimHbl, KypcoBble pabOThl W MPAKTUKH, JUIl KOTOPBIX OCBOEHHE IJAHHOM
JUCIUTUTMHBI HE00XO0AUMO KaK MPeIIIeCTBYOIIEE:

Onepaunonnslie cuctemsl, UH(popmaTuka, bazbl JaHHBIX U IpyTue.

2. OIMMCAHUE JUCHUITJIMHBI

2.1.  OOmas xapakTepucTuKa

HaunmenoBanue nokasaress 3HaYeHHE TOKA3aTes
Ha3Banue oO6pazoBaTenbHON MPOrpaMMBbl 01.03.02 [IpukiagHas MaTeMaTuKa 1
(rmanee — OII) unpopmaruka (IIpoduns: [Ipuknagnas

MareMaTruka ¥ HH)OPMAaTHKA)
Iudp 1 Ha3BaHHE B COOTBETCTBHH C b1.b.. Anrebpa u reomerpus
y4eOHBIM TIIAHOM
YacTs 00pa3zoBaTeabrHON MPOrpaMMbl bazoBas yacTp
KosindyecTBo 3a4eTHBIX eIMHUIL / BCEro 4acoB 8/ 288

B cnyuae mpenbsBiaeHHS OT OO0ydYaroIIerocss WIM €ro pojauTens (3aKOHHOIO
MpE/ICTaBUTENSA) 3asBICHUS Ha OOydeHue MO aJanTUPOBAHHON 00pa30BaTENbHOW Iporpamme
BBICILIEIO 00pa30BaHusl, MOAKPEIJICHHOIO 3aKIYEHHUEM IICHXO0JIOTr0-MEINKO-TIEAarorn4ecKon
komuccun (IIMIIK) wnmu wmenuko-counansHOU skcrneptusbl (MCD) ¢ pexomMeHnanusMu
CO3/IaHUsl MHIUBUAYAJbHOW mporpamMmbl peabunuranuu u abwmrammu (MUITPA), nannas
pabouas mporpamMma MOXeET ObITh aJanTUPOBaHA C YYETOM HMHIWBUIYaITbHBIX OCOOEHHOCTEH
3JI0pPOBbsSI 00YJAOIIETOCS.

2.2.  Pacnpenenenue yacoB 1o GpopMam u rneproaaM o0ydeHus

O0111ee KOJIMYECTBO YaCOB
o = CaMOCTOSI-
dopma | @ o
ol P JeKnu- | mabopa- | MpakTH- | TEIbHOU dopma
o0yueHus 2| 2 BCETO
8 OHHBIX | TOPHBIX | YeCKHX | paboThI + KOHTPOJIS
KOHTPOJIb
QOuHas 1 1 17 34 - 93 144 3K3aMeH
QOunas 1 2 17 34 - 93 144 JK3aMeEH
Ounas, Bcero 34 68 - 186 288

3. HEJN JUCHUTTJIMHBI

" 03HAKOMUTCS C OCHOBHBIMU HOHSATHSIMH alreOpbl U T€OMETpUH;

* HayuyuTcsi (OpPMYyIUPOBaTh M JOKa3bIBaTh OCHOBHBIE PE3YJIbTAaThl U3y4aeMbIX DPa3/ejioB
areOpbl U TEOMETPHH;

* OCBOMUTb METO/IbI U CITOCOOBI pPelIeHHS alreOpandyeckux U reOMeTpUUYECKUX 3a/1ay;

* pa3BUBATh JIOTUYECKOE U AITOPUTMUYECKOE MBILICHUS;

* OBJIQJIETh OCHOBHBIMH METOJaMH MCCIIEIOBAHMS U PELIEHUS MaTEMaTUYECKHX 3a/1ay,

* BBIpabOTaTh YMEHUSI CaMOCTOSTENIbHO PACIIUPATh MAaTeMaTHUYECKUE 3HAHUS M MPOBOAMUTH
IIOCTAaHOBKY M MaTEMaTUYECKUN aHAJIN3 NIPUKIIAIHBIX 3a/1a4;



4

* IpUOOpECTU 3HAHUSA, YMEHUS M HAaBBIKM, IO3BOJISIOIIME IOATOTOBUTH BBITYCKHHUKA K
Hay4HO-UCCIICOBATEIbCKOM,  MPOCKTHOM U INPOU3BOJCTBEHHO-TEXHOJIOIMYECKOU
JEeSITEIbHOCTH B 00JIACTH CUCTEMHOT'O U IPUKJIAJHOTO IPOrPaMMHOI0 00ecrieueH s,

4. KOMITETEHIINY OBYYAIOINEI'OCA, @OPMUPYEMBIE B PE3VJIBTATE
OCBOEHUM KOMIIOHEHTA OBPA30OBATEJIbHOU ITPOI'PAMMEI, UX NH/IMKATOPBI
N INTAHUPYEMBIE PE3VIJIBTATBI ObYUYEHU A

4.1. KomnereHuuu

OIIK-1. CnocobGen mnpuMeHATh (PyHIAMEHTalbHbIE 3HAHUS, IMOJYYCHHbIE B OOJIACTH
MaTeMaTHYeCKuX M (WIM) €CTECTBEHHBIX HayK, W MCIIOJIb30BaThb HUX B MNPOQecCHOHATbHON
JESTEIbHOCTH.

4.2. Vuaukatopbl KOMIIETCHIIUHA

OHK'll HpI/IMCHﬂCT OCHOBHBIC ITOJIOKCHHA U KOHLCIIIINU B 00/1acTH MaTEMAaTHYECKUX HayK "
OCHOBHYIO TCPMUHOJIOTUIO ITPU PCIICHUHU 3aJ1a4 HpO(l)CCCI/IOHaJILHOI‘/II JACATCIIBHOCTH.

4.3. PesynbraTsl 00y4deHUs

OIIK-1.1.1. 3naer Teoputo MaTpull, ONPEAECIUTENICH U CUCTEM JIMHEHHBIX YPAaBHEHUHN

OIIK-1.1.2. 3HaeT TEOpHIO JIMHEWHBIX, TOYEUHO-BEKTOPHBIX M YHUTAPHBIX IPOCTPAHCTB

OIIK-1.1.3. 3HaeT TeopHIO TMHEHHBIX ONIEPATOPOB HA KOHEUHOMEPHBIX IPOCTPAHCTBAX

OIIK-1.1.4. 3naer Teopuio OMJIMHEHHBIX W KBaJAPATUYHBIX (OPM HA KOHEYHOMEPHBIX
POCTpPaHCTBAX

OIIK-1.1.5. VYMeer mnpUMEHATb TEOPETHUUECKUH MaTepuall MJisi pelleHus 3ajad
npodeccuoHaIbHOMN e TeIbHOCTH

OIIK-1.1.6. YMeeT cocTaBisTh pallMOHAIbHBINA aIrOPUTM JJISl TOCTUKEHUS KEIaeMOIo
pe3yibTara MpU peIIeHUM 3a/ad MOBBIIIEHHOW CII0KHOCTH, CBS3aHHBIX C MPO(heCcCHOHAIbHON
JESITENIbHOCTBIO.

o. I[TPOI'PAMMA JJUCHUITJINHBI

Ha3Banue TeMel Kpatkoe copeprkanue TeMsbl (BOITPOCH TEMBbI)
Pasznmen 1.
Tema 1. OcHoBHBIE TOHATHS BeKTOpHOM | Cuctembl KOOpAMHAT. JlekapToBa MpsIMOYTOJIbHAS
anreOpsbl. cucreMa koopauHar. IIpoekuus BexkTopa Ha OCb,

cBoMcTBa npoekuuii. Hampapisromue KOCHHYCHI
BEKTOpa, CBOMCTBO HAIIPaBIAIOIIHUX KOCHHYCOB.
JlnHeliHble omepamMM  HaJ ~ BEKTOpPAMH, HX
CBOMCTBA. JIunelinas 3aBUCHUMOCTb u
HE3aBUCUMOCTD BEKTOPOB. Kpurepuit
KOJUIMHEAPHOCTU  BEKTOpOB. basuc  cucremsl
BEKTOpOB. Teopema O pa3ioXEHUH BEKTOpaA IO
6a3zucy. KoopauHatsl BeKTOpA.

Tewma 2. Onepannu HaJl BEKTOpaMH. CkanspHoe npowusBeaeHue BEKTOpoB. Kpurepuit
OpPTOTrOHAJILHOCTH BEKTOPOB. CkanspHoe
MPOM3BEIEHNE B  JIEKAPTOBBIX  KOOpJIUHATAX.
Anrebpanueckue W TE€OMETPUYECKHE CBOWCTBA
CKaJISIPHOTO MIPOU3BEICHUSI. BektopHoe
IIPOU3BE/ICHNE BEKTOPOB. BekropHoe
MPOU3BEIEHNE B  JIEKAPTOBBIX KOOpPJAMHATAX.
Anrebpanueckue W TeOMETPUYECKHE CBOWCTBA
BEKTOPHOTO MIPOU3BENICHUSI. CmMmemanHoe
IIPOU3BEICHUE BEKTOPOB. CMmemanHoe




MIPOM3BEJICHNE B  JEKAPTOBBIX KOOpAMHATAaX.
I'eomeTpuueckuit CMBICII CMEIIaHHOTO
npousBeeHusa. Kputepuii KOMIITAaHAPHOCTH TPEX
BEKTOPOB.

Tema 3. [Ipsimast Ha IIJIOCKOCTH.

[TonsiTve 00 ypaBHEHHUSX JIMHUMA U MOBEPXHOCTEH,
TUIIBI ypaBHEHUH: SIBHOE, obee,
napamerpuueckue. Ilpsmas Ha  mIIOCKOCTH.
Paznuunbie GopMbI 3amucH ypaBHEHHH NPSMOH,
paccTostHue OT TOYKM A0 npsmoil. Jlenenue
OTpe3Ka B 3a/IaHHOM OTHOILLIEHUH.

Tema 4. [110CKOCTH B MPOCTPAHCTBE.

[Tnockocts B mpoctpaHcTBe. Paznuunbie hopmbl
3allUCH  YpPaBHEHMM  IUIOCKOCTH.  B3aumHoe
pacroI0KeHUE MIOCKOCTEH.

Tema 5. [Ipsimast B mpocTpaHCTBE

[Ipsamass B mpoctpancTtBe. Pasnuunbie (QOpMbI
3allACH YPAaBHEHMHM INIPIMOM B IIPOCTPAHCTBE.
B3aumnoe pacrosoKeHue IPSIMBIX B
IIPOCTPAaHCTBE. B3anMHOE pacnosiokeHue npsaMon
Y IUNIOCKOCTH B TPOCTPAHCTBE.

Tema 6. Onpenenurenu.

Onpenenurend. CBolicTBa onpeaeuTeNeH.
MuHopbI, anredpanyeckue OIIOJIHEHHUS.
Brruucnenue onpenenureneu.

Tema 7. Anrebpa matpuil.

Anrebpa martpull. MaTpulbl UX THUIBL, ONEPALUN
HaJ MaTpullaMM M HX CBOWCTBA. YMHOMKEHUE
MaTpull ¥ ero cpoiictBa. CTeneHW KBaJpaTHON
matpulbl. TpancnionupoBanue matpuil. OOparHas
Marpuna. OOparuMoCTb HW  OJHOCTOPOHHSIS
oOpatumMocTb.  MHOrOWIeHbl  OT  MaTpPUIBL
IIpocreiilne MaTrpuyHble  ypaBHEHHs. PaHr
MaTpuLbl. BeruMcieHue paHra mMaTpul METOIOM
AJIEMEHTapHbIX IpeoOpazoBanuil. Teopema o
06azucHoM MuHOpe. Kputepuili paBeHCTBa HYIIO
ONPEACIIUTENS.

Tema 8. OOmas Teopus CHCTEM
JIMHENHBIX YPABHEHUM.

CucteMsl uHEWHBIX ypaBHeHUH. Knaccudukarms,
OCHOBHBIE MOHATUSA U omnpeaeneHus. Kpurepuu
COBMECTHOCTM M  €IUHCTBEHHOCTH  PELLICHUS.
Marpuusbiii cnoco6 pemenus. Meron Kpamepa.
Meron Tl'aycca permieHust pOM3BOJIBHOW CHCTEMBI

JIMHEWHBIX YPaBHEHHH. Panr MAaTpPHULIBL.
Onpenenenust panra. CBOWCTBA PELIEHUN CUCTEM
JIMHEWHBIX OJTHOPOIHBIX YPaBHEHUI.

dyHnameHTanbHas cuctema pemieHuit. CTpykrypa
0OIIIeT0 PEIIeHHUS.

Tema 9. AnreGpa KOMIJIEKCHBIX YHUCET.

Kommnekcusle uwmcna. Tpu  ¢opmbl  3amucu
KOMIUIEKCHOTO ~ 4HMClla M OHepalud  Haj
KOMIUIEKCHBIMH ~ 4HMClIaMu.  ['eomeTrpuyeckas
MHTEpIIpeTalys KOMIUIEKCHBIX uncen. dopmyna
MyaBpa. CBoiicTBa MoOAyJlsd UM  apryMeHTa
KOMIUIEKCHBIX uncen. KopHH M3 KOMIUIEKCHBIX
gyrucen. Kopau n3 eaununbl. ['pynna xopHed u3
€IMHHULIBI.

Tema 10. Anre6pa MHOTOUYJICHOB.

MHOro4JIeHHI. TeopeMa CIWHCTBCHHOCTH.
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Onepanuu  Hajx MHorowieHamu. [leneHue ¢
ocratkoM. HO/I. Anroputm EBknupa. Kopuu
MHorouseHoB. Teopema be3y u cneacrue u3 Heé.
Pasnoxxenne mno kopHsaMm. KpaTHocTh KOpHS.
Teopema Buera. MHOrousieHb!I ¢ BEIECTBEHHBIMU
KOd(QQHUIMEHTaMH ¥ HX KOPHH, Pa3JIO’KEHHE Ha
HENPUBOJUMBIE MHOXHUTEIH. MHOTOUWIEHbI C
LIEJIBIMU K03 puLeHTaMu. Lensle u
paloHaIbHble KOPHU MHOTOWIEHOB C LIEJIbIMU
kodpduuuentamu. [IpousBogHas MHOTOUYJICHA.
KopHau MHOTOYIEHa U TIPOU3BOIHO.

Paznen 2.

Tema 11. JIunelinbie npocTpaHCTBA.

Jluneitnple  mpoctpancTBa.  OmnpeneneHue U
npumepsl. basuc u pasmepHocts. Ilepexon k
HOBOMY Oazucy. Matpuna mnepexona. CoiicTBa
Martpul nepexozna. JImHelHbIe MOAIIPOCTPAHCTBA.
JluneitHast o0oyouKa Kak MOAMPOCTPAHCTBO.
CpoiictBa JMHEHHBIX o00oiouyek. Cymma U
nepeceyeHue JTUHEHHBIX MOANPOCTPAHCTB.
Teopema 0 pa3MepHOCTSIX.

Tema 12. EBKJIMAOBBI NPOCTPAHCTBA.

EBknmmnoBel  mpoctpaHcTBa.  OmnpeneneHue u
npuMmepsl. JauHa  BekTtopa.  Yroam o Mexay
BekTopamu. HepasenctBo Komm-byHsakoBckoro.
Teopema ITudaropa. OpToroHabHEIC CHCTEMBI U
ux cBorcTtBa. OPTOHOPMHUPOBAHHBIE CHUCTEMBI.
PaBenctBo IlapceBansa. KoopauHatel BekTOpa B
OPTOHOPMHPOBAHHOM Oasuce. [Iponecc
oproroHanu3zauud.  OpToroHanpHas  HpsMas
cymma. PaznoxeHne B OpPTOrOHAJIBHYIO MPSMYIO
CyMMYy. Paccrosinne oT BEKTOpa 110
noanpocTpaHcTBa. OpTOroHaIbHOE JOMOJHEHUE U
€ro CBOMCTBA.

Tema 13. JluneiiHble omepaTtopbl M HUX
MaTpHIIBL.

JInnelinble onepaTopsl B JIMHEHHBIX
npoctpancTBax. Onpenenenrue U npumepsl. Aapo
u o0pa3, U uUX cBOHCTBa. MaTpuia JIUHEHHOTOo
omeparopa B KOHEYHOMEPHBIX IPOCTPAHCTBAX.
[TpeoOpa3oBanue MaTpHIbI JIMHEHHOTO oneparopa
Opu Iepexoje K HoBoMy Oasucy. PasmepHocTh
aqpa u obOpaza. Panr omeparopa. Teopema o
dimker A+dimImA. IlpocTpaHCTBO IHHEHHBIX
OIIEpaTOPOB.

Tema 14. ChoektpanbHas  TeOpHs
JMHENHBIX ONIEPATOPOB.

CoOcTBEeHHBIE BEKTOPHI U COOCTBEHHBIC 3HAUCHUS
JUHEHHOrO  omeparopa. XapaKTepUCTUYECKUU
MHOTOYICH JIMHEHWHOro omeparopa. Teopema 00
WHBAapHaHTHOCTH XapaKTEPUCTUUECKOTO
MHOT'O4JIEHA. XapaKkTepuCTUYECKHE KOpHH
JUHEHHOro omeparopa. Teopema 0 JIMHEHHOU
HE3aBUCUMOCTH COOCTBEHHBIX BEKTOPOB,
OTBEYAIOIIUX Pa3HbIM COOCTBEHHBIM 3HAUCHUSIM.

Tema 15. JluneiiHple omnepartopsl B
€BKJINJIOBBIX IPOCTPAHCTBAX.

OproronanbHple MaTpHUIbl M WX CBOMCTBA.
Marpuna u OIIPENEIIUTEND I'pamma.
ConpspKeHHBIM — omepatop M €ro  MaTpula.
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CaMoconpsiKEHHbIE OMEPaTOpbl U HX CBOMCTBA.
WNuBapuaHTHbIE IMOJAIIPOCTPAHCTBA 51
WHBAapHAHTHOCTh OPTOTOHAJIBHOIO JIOMOJHEHHS K
HUM  JJIi  CaMOCONPSKEHHOIO  OIeparopa.
BemiecTBeHHOCTh  CHEKTpa CaMOCOIPSHKEHHOTO
onepatopa. Hopma omeparopa. OneHka crekrpa
4yepe3 HOpMYy.

Tema 16. bunnHelinble 1 KBaJpaTHUHbIE
(hOpMBL.

bununelinbie 51 KBAaJIpATUYHBIE (bopMEI.
OrnpezeneHne W Martpuiia OWJIMHEHHOU (HOPMBL.
CBsi3p MEXIy MaTpUIlaMyd OMIMHEHHOW (GOopMBbI B
pasHbix  0Oasucax. Cummerpuyeckas  3aIluCh
KBaJApaTUYHON (bopmbI. Kpurepuu
MTOJIOKUTEITBHOU u OTPULIATEIILHON
onpezaeneHHoctu. Kpurepuit CunbBectpa.

Tema 17. KpuBsie BTOpOro nopsiaka.

KpuBbie BTOpOro mnopsiaka, UX I€OMETPUYECKUE
CBOMCTB. Kanonunueckue YpaBHEHUS.
HccnenoBanne (GOpMbl  KpPHUBBIX. Y PaBHEHUS
KAacaTeJIbHbIX, OJKCLIEHTPUCHUTET U JUPEKTPHUCHI.
[TpuBenenue ob1IEro ypaBHEHUsI KPUBOWH BTOPOTO
IIOPsIIKA K KAHOHUYECKOMY BUJY.

Tema  18. IloBepxXxHOCTH  BTOpPOIO
MOpsI/IKa.

IToBepxHOCTH BTOPOTO MOPSAKA, KAHOHUYECKUE
ypaBHeHus. llocTpoeHue moBepxHOCTEW BTOPOro
HOpsIIKA. JIuneiuaTsie IIOBEPXHOCTH.
WHBapuaHTHL.

6. CTPYKTYPA U COAEPXXAHUE JUCHUITJINHBI

6.1. dopma obydyenus — ouHas, kypc — 1, cemectp — 1,2

HaumeHnoBanust pa3aenoB u Tem Komiectso qacos
Jleku. | Jla6op. | Ilpakr. | CPC+K | Bceero
Tema 1 2 3 - 9 14
Tema 2 2 3 - 9 14
Tema 3 2 3 - 9 14
Tema 4 2 3 - 9 14
Tema 5 2 3 - 9 14
Tema 6 2 3 - 9 14
Tema 7 2 4 - 9 14
Tema 8 1 4 - 10 15
Tema 9 1 4 - 10 15
Tema 10 1 4 - 10 15
HUTOI'O 3A CEMECTP 17 34 - 93 144
Tema 11 2 4 - 12 18
Tema 12 2 4 - 12 18
Tema 13 2 4 - 12 18
Tema 14 2 4 - 12 18
Tema 15 2 4 - 12 18
Tema 16 2 4 - 12 18
Tema 17 2 5 - 11 18
Tema 18 3 5 - 10 18
HUTOI'O 3A CEMECTP 17 34 - 93 144




| UTOI'O 110 KOMITIOHEHTY OIIOII | 34 | 68 | - | 186 | 288 |

7. OLEHOYHBIE MATEPUAIJIBI (CPEACTBA) IJISI TEKYIIEI'O KOHTPOJIAA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoabHBIE BOIPOCHI
Pasnen 1. AHanuTHueckas reoMeTpHsl Ha IUIOCKOCTM U B IPOCTPAHCTBE. DJIEMEHTHI
BBICIIICH anreOpbl

1) Kpurepuit nuHelHONM 3aBUCUMOCTH JIBYX BEKTOPOB.

2) Kputepuit nuHeliHON 3aBUCUMOCTH TPEX BEKTOPOB.

3) Kpurepuii opTOroHasbHOCTH BEKTOPOB.

4) I'eomeTpuueckue u anaredpanyecKkue CBOWCTBA CKASIPHOTO MPOM3BEICHHUS.
CkasisipHO€ ITPOU3BENCHUE B AEKAPTOBBIX KOOPAUHATAX.

5) I'eomeTpuueckue u anreOpandeckue CBOWCTBA BEKTOPHOTO IPOU3BEACHHUS.
BexTopHoe nmpounsBeieHre B AEKapTOBBIX KOOPAUHATAX.

6) CwmemanHoe npousBeneHue. (CMEIIaHHOE MPOM3BENCHHE B JAEKAPTOBBIX
KOOpJMHATaXx.

7) VYpaBHeHHsT  OpsAMOM  HA  IUIOCKOCTU:  BEKTOPHOE,  IapaMeTpUyYecKoe,
KaHOHUYECKOe, 00I11ee, C YIIIOBBIM KO GDHUIIMEHTOM.

8) OTKJIOHEHHE TOYKH OT MPSAMOIA.

9) VYpaBHEHHE IUIOCKOCTH: HOPMAJIbHOE, HOPMAJbHOE B KOOPJMHATHOW (opme, B

OTpe3Kax, ooIee.

10)  OTKJIOHEHUE TOYKH OT IIOCKOCTH.

11)  Omnpenenurenu 2, 3 mopsaka.

12)  JluHeiHbIC CHCTEMBbI U MX MATPUIIBI.

13)  KommiekcHbie uncna. Tpu Qopmbl 3amucH KOMIUICKCHBIX 4uceld. MoJyib,
aprymeHr, ¢popmyna Myaspa.

14)  V3BneyeHue KOPHS M3 KOMIUICKCHBIX YHCEIL.

15)  KowmmiekcHbie uncia. ApupMeTHIECKUE ONEpaIiu, CONPSKECHHE.

16) MHorowieHbl C OJHUM HEU3BECTHBIM, OCHOBHAas Teopema aireOpbl, Teopema
Buera, nenenue ¢ ocTaTkoM, KOpHH MHOTOYJICHA.

Pa3znen 2. DnemeHTh MTUHEHON anreOpbl U MHOTOMEPHOI reOMEeTpUH

17)  KaHnoHu4eckue ypaBHEHHs JJUIHIICA, TUTIEPOOITBI, MApaOOJIbL.

18)  DKCUEHTPHCHTET JUTHIICA, TUIIEPOOIIBI, MapadoJIbL.

19)  JIupeKTpHCHI SIUIHIICA, TUTIEPOOIIBI, MApaOOJIbL.

20)  VpaBHeHHs KacaTelbHBIX K JIUIUIICY, THIIEpOOIIe, Tapadolie.

21)  OnTHyYecKue CBOMCTBA DIUIHIICA, TUIIEPOOITBI, TapaOoIIbL.

22)  KaHoHH4YeCKHE YpaBHEHHs dJUTHIICOUIA, KOHYCA, [IMINHIIPOB.

23)  KanoHwmdeckue ypaBHEHUs MapadOIOUIOB, THIIEPOOTIOHIOB.

24)  OOuee ypaBHEHHUE JIMHUU BTOPOTO MOPSIKA.

25)  llenTpanpHble JUHHH. [ '€OMETPUYECKHI CMBICI TapajUICIbHOIO MEpeHoca M
HIOBOPOTA.

26)  VHBapuaHThI ypaBHEHHS JIMHUH BTOPOTO MOPSIIKA.

27)  Kiaccugukanms HeHTPaIbHBIX JIUHUH BTOPOTO MOPSIKA.

28)  Kiaccudukaims HEIEHTPATbHBIX JIMHUN BTOPOTO MOPSIKA.

29)  OOiee ypaBHEHHE MOBEPXHOCTH BTOPOTO MOPSJIKA.

30) HBapuaHTBI ypaBHEHHS TOBEPXHOCTH BTOPOTO MOPSIIKA.

31)  Kiaccugukanms HeHTPAILHBIX TOBEPXHOCTEI BTOPOTO MOPSIKA.

32)  Kiaccudukaius HEIEHTPATbHBIX MOBEPXHOCTEH BTOPOTO MOPSIIKA.

33)  Jluneitnble mpoctpancTBa. OnpeaeneHue moIpoCTPaHCTBa.

34)  OmpezeneHue NPSIMO CYMMBI ITOITPOCTPAHCTB.
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35) CocraBHO# 0a3MCc W TeopeMa O pa3MEPHOCTH MPSAMOH CYMMBI HECKOJIBKHX
HOJIPOCTPAHCTB.

36)  OmpeneneHre TMHEHHBIX 0TOOpakeHUi. S1po 1 00pa3 THHEHHOTO 0TOOpAKEHUSI.

37) HM3omopdusm nuHEHHBIX mnpocTpaHcTB. COXpaHEHHE Pa3MEPHOCTH  IIPU
nzomopdusme (0e3 10Ka3aTesIbCTBA).

38)  Marpuia JIMHEHHOTO OTOOPAKEHHUS.

39) Teopema 0 cymMMe pa3MepHOCTEH siapa U oOpasza. [loHsTHE O paHre JHMHEHHOIrO
OTOOpaKeHHUSI.

40)  JluneliHble OmepaTopsl KaK YaCTHBIN CIydail THHEHHBIX OTOOpaKEHHUI.

41)  OOpaTUMBbIC JTUHEHHBIC OTIEPATOPHI.

42)  Martpulia JUHEHHOTO OIeparopa.

43)  OmpeneneHre COOCTBEHHOTO 4YMCIIA M COOCTBEHHOTO BEKTOpa VISl JIMHEWHOTO
oreparopa.

44)  XapakTepuUCTUYCCKHUI MOJMHOM JIMHCHHOTO OIepaTopa.

45)  CBsA3b COOCTBEHHBIX 4YHCEI C KOPHSAMH XapaKTEPUCTHYECKOTO MOJIMHOMA
(CpaBHHTH CITy4au OIEpPaTOpOB B MPOCTPAHCTBAX HAJ MOJISIMU PAIMOHAIBHBIX, BEIICCTBEHHBIX U
KOMIUIEKCHBIX YHCEII).

46)  Ilonsthe  COOCTBEHHOTO  IOANPOCTPAHCTBA,  OTBEYAIOMICTO  3aJaHHOMY
coOcTBeHHOMY uncy. NTHBapHaHTHOCTh COOCTBEHHBIX MOANPOCTPAHCTB.

47)  Teopema o HpsSMOI CyMMe COOCTBEHHBIX MOAMPOCTPAHCTB JIMHEHHOTO olepaTopa
(6e3 mokazaTenbCTBa).

48) Teopema 0 JHMHEHHONH HE3aBHCHMOCTH COOCTBEHHBIX BEKTOPOB OTBCUAIOIIMX
Pa3IMYHBIM COOCTBEHHBIM YHCIIaM (0€3 T0Ka3aTeIbCTBA).

49)  OmnpenencHue OWIMHEWHBIX U KBaPATHYHBIX (POPM.

50)  CBsi3bp CHMMETPUYHBIX OMIMHEHHBIX (GOPM C KBaJApaTHYHBIMHU (POpMaMHu.

51) Marpuia OounuHeliHoNW Gopmbl. TeopeMa o MpHUBEACHUH MATPHIIBI OMIIHHEHHOM
dbopMBbI K THaroHagbHOMY BUAY (0€3 J0Ka3aTeNnbCTBA).

52)  TloHsATHE MOJOXUTEIBHO ONPEACICHHON KBaPATHYHON (OPMBI U CPAaBHEHHUE €T0
C TIOHATHEM CKaJSIPHOTO MPOU3BEJCHHS B TpeXMepHOM MpocTpancTse. Kputepuii CunbBecTpa.

53) TIlomsarue eBkaumoBoro mpoctpanctBa. HepaBenctBo Komu-ByHsikoBckoro-
[IIBapiia 1 HEpaBEHCTBO TPEYTOJIbHUKA.

54)  TlonsTtue yriia MeX1y BEKTOPAMH B MHOTOMEPHOM €BKJIMIOBOM MIPOCTPAHCTBE.

55)  Marpuua I'pama u obparHas matpuna ['pama.

7.2.  Tembl MUCHMEHHBIX PaOOT (THITBI 3a/1a4)

KoHTposbpHBIEC pabOTHI 10 TPAKTHKE:

— MaTPHIIbL, OTIPEACIUTENN, CUCTEMBI JINHEHHBIX YPaBHEHUII;

— anredpa KOMIUIEKCHBIX YUCE U MHOTOYJIEHOB C OJTHOM NIEPEMEHHOM;

— aHANTMTUYECKasi TEOMETPUS Ha IIIOCKOCTH U B IPOCTPAHCTBE.

KonTponpHas paboTa 1m0 TpPOBEpPKE TEOPETUYSCKUX 3HAHWNW — IO BCEM TEeMaM, C
MCIIOJIb30BaHNEM YKa3aHHBIX BBIIIE KOHTPOJIHHBIX BOIIPOCOB.

7.3.  OOpaser copep)kaHus 3K3aMEHALMOHHOTO OuieTa

BUJIET Nen
1. KommnexkcHsie uncna. Tpu Gopmbl 3anucu KOMIUIEKCHBIX uncen. Moynb, apryMeHT,
dopmyna Myagpa.
2. Kpurepuii THHEHHON 3aBUCHMOCTH TPEX BEKTOPOB.

3. PazmennTh MHOTOWIECH X4 — ?)X3 + X2 + X + 3 ma mMEOrOUIEH X2 —x+1.
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3 -1 2 1 4 2
4. Pemute MatpuyHoe ypaBuenue |4 1 3 |- X =[1 11 3
1 3 1 2 51

5. UYepez toukm M(1,3,7) u N(-1,3,4) mpoBecTH IIOCKOCTb, MNEPHEHIUKYISIPHYIO
miockoct 2X — 2y— z+3=0.

VYTBep:KIeHO Ha 3aceiaHuM Kadeapsl BbICHICH MAaTEMAaTUKU U METOAMKH MPENOaBaHuUs

MaTeMaTUKHU TPOTOKOI Ne OT «__» 20 r
3aBeayronuii kadeapoit E.N. Ckada
DK3ameHaTop A.B. 3132

B cnyuae BeneHus ydeOHOrO mporiecca ¢ UCHOJIb30BAaHUEM 3JICKTPOHHOTO OOy4YCHHS U
JTUCTAaHIIMOHHBIX 00pa30BaTEeNbHBIX TEXHOJOTHH, Colep)KaHue OuiieTa MOXKET OTIMYaThCsi OT
MIPUBEJICHHOTO.

8. PACIIPEAEJIEHUE BAJIJIOB, KOTOPBIE [TOJIVHAIOT OBYUAIOIINECA

OO0mast olleHKa 3HaHHWM O0YYaIOIIMXCS MO AMCHUIUIMHE MpoBoAuTcs no 100-6annbHoi
IIKaJIie UCXO/Is U3 MAKCUMYyMa, IPUBEACHHOTO B TaOJINIIE HUXKE.

OpranuzallnoHHO-y4yeOHass paboTa B ayIUTOPUU OICHUBACTCS Ha OCHOBE TaKHX
KPUTEPUEB KaK IIOCEIIAeMOCTh 3aHSTHI, CBOEBPEMEHHOE M KAaue€CTBEHHOE BBINOJHEHUE
JIOMAIIHUX 33JIaHUH, aKTUBHOCTh BO BpeMsl ITPOBEICHMS JIEKIIMOHHBIX U MPAKTUYCCKUX 3aHATUH
(ydactue B 00CYK€HUU TEKYLIETO U MPONUIEHHOT0 MaTepHaa, perieHue 3a1ad u T.11.).

CaMmocTtosTenbHass paboTa OILIEHHBAETCS HAa OCHOBE MPEIOCTAaBICHHBIX Ha IMPOBEPKY
BBITIOJTHCHHBIX  JOMAITHUX, WHIUBUAYATbHBIX 3aJaHUH C Y4eTOM CBOEBPEMEHHOCTH WX
MPEIOCTaBICHUS U COOTBETCTBUS TPEOOBAHUAM K UX BBITIOJHCHHUIO.

KonmgecTBo 0ayioB 3a KOHTPOJIBHYIO PabOTy BBIUYUCISAECTCS Kak CymMMa OallJloB 3a BCe
Bxoasmue B e€ cocraB 3amaHusa. Kakmoe 3amaHue OILCGHMBAETCS MCXOAS M3 MaKCHMAaJIbHO
BO3MOKHOTO KOJIMYECTBAa Oa/IOB C y4Y€TOM MPaBUIBLHOCTH BBHITIOJIHEHUS 3aJlaHUS, TOJHOTHI
MPUBOJIUMBIX OOOCHOBaHUH.

[To pe3ynbTaram paboThl B cemecTpe oOydaromuiics, HaOpaBuii He MeHee 60 OaioB,
UMEeT TPaBO MOJYYUTh OLEHKY. Te, KTO mpeTeHayeT Ha Oojee BBICOKMI Oai, MpPOXOIsT
MPOMEKYTOUHYIO aTTeCTaluio. MaKCUMallbHOE KOJWYECTBO OaioB Ha MPOMEXKYTOUHOU
arrectanuu — 100. Ob1miee komTu4ecTBO 0aIIOB 32 CEMECTpP BBIUMCISAETCS KaK MaKCHUMallbHas U3
MOJIYYCHHBIX 32 CEMECTp U Ha NPOMEKYTOUYHOM aTTeCTalldd M BBICTABJISIETCS COTJIACHO
MPUHITOMY TOPSAIKY.

8.1. Cemectp 1

Howmepa pasznenos Bunst pabot Maxcimarboe
KOJINYECTBO 0aJIJIOB
Opraan3aninoHHO-y4eOHas padoTa B ayIUTOPHH 10
CamocrosTenbHas paboTta 10
1-10 KoHTponbHbIe paboThI 110 MPAKTHKE 20
KontponbHas paboTa o T€OpeTHIECKOMY 20
MaTepuany
NTOT'O 60
3auér 40
OO01muii UTOT 3a CEMECTP 100
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8.2.  Cemectp 2

Howmepa paszgenos Bunel padot Maxcimaibroe
KOJINYECTBO OAJIIOB
OpranuzanoHHO-y4eOHas paboTa B ayAUTOPUU 10
CamocrosiTenpHas padoTta 10
11-18 KoHTpoibHBIE paOOTHI 110 MPAKTHKE 20
KonrtponbHas paboTa o TEOPETHIECKOMY 20
MaTepuany
NTOI'O 60
3auét 40
OO01muii UTOT 3a CeMeCTp 100

CooTtBeTrcTBUE 0AJLIOB OLIEHKE

KOIU1ecTEO BAILIOR OreHka 110 IATUOAIIBHON IIKaIe
s 100 ECTS | Dxk3amen, auddepeHInpoBaHHBIN 3auer
3a4eT
90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-

0-74 D YIIOBJICTBOPUTEIILHO 3aTCHO
60-69 E 3a4TEHO
35-59 FX HEYIOBJICTBOPUTEIHHO HE 3a9TCHO
0-34 F HE 3aYTEHO

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHME YUEBHOI'O ITPOLIECCA

VYyuebnsie 3ansaTus npoBoasTcs B [nmaBnom kopmyce Joul'V (r. Honenk, mp. ['yposa, 6).
Jns mpoBeneHUs 3aHATHH TpeOyeTcs ayauTopus, oO0OpyAOBaHHAs MEJOBOW WM MapKepHOU
JIOCKOW, MYJIbTUMEIUWHBIM MPOEKTOpP U HKpaH, HOYTOYK, KOMIUIEKT ydeOHOW Mebenu ams
CTYAEHTOB, pabodyee MeECTO IMpenojaBarelsis, BbIXOJ B MHTepHET — MNpPOBOJHOW WIH C
ucnons3zoBanuem Wi-Fi.

Jlis caMOCTOSITeIbHOM pabOThl MCHONB3YIOTCS TEKCTOBBIE M 3JIEKTPOHHBIE PECYPChI
Hayunoii OMOnMOTEKM YHUBEpPCUTETa M JAPYTUX AIIEKTPOHHBIX OMONMOTEUHBIX 0a3 JAHHBIX,
y4eOHO-MeTOIMUecKoe oOecreyeHne, NpeACTaBICHHOe B Yy4eOHO-METOIUYECKOM KaOuHeTe
['maBHOTO KOpITyCa (aya.705).

OOyuaronvecss HMEIOT BO3MOXHOCTb  HCIIOJIb30BaTh y4yeOHBbIE MaTepualbl 110
JTUCLUILIMHE, pa3MelieHHble Ha 1iatdopme Moodle IlenTpa aucTaHiOHHOTO 0O0pa3oBaHUsA
OI'bOY BO «/lonl'Y». llpn wn3y4eHMH JUCHMIUIMHBI MOTYT IIPUMEHATBHCS DIIEKTPOHHOE
oOy4eHre U TMCTaHIIMOHHbIE 00pa30BaTeIbHbIE TEXHOJIOTHH.

C  ucnonp30BaHMEM — pecypcoB  IUIAT(GOPMBI  JUCTAHLMOHHOTO  OOpa3oBaHMS
OCYIIECTBIISIETCSl TEKYIIMH KOHTPOJb 3HAHUH OO0y4arolmIMXcsd Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTATOB CAMOCTOSATEIBHOM PabOTHI.

10. PEKOMEHAYEMAA JINTEPATYPA

10.1. OcHoBHas HTEpaTypa
1. 3e3a A.B. Anrebpa u reomerpusi: Meroauueckue npuembl oOyuyenus. Yacte 1. T'eo-
MeTpus: ydueOHo-MeTonnuyeckoe nocodue / A.B. 3p3a, H.B. Kosanenko, JL.U. CensxoBa. —
Honenk: JouHY, 2020. — 104 c.
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2. Kypom A.T'. Kypc Beiciieli anreOpsl : yueOHUK JUIsl CTYICHTOB BY30B, OOYYAFOIIHXCSI 110
cnenuanbHoCcTIM «Matemarukay, «[Ipukinagnas matematuka» / A. I'. Kypomr. — 17-e u3n., crep.
— CIIb : Jlans, 2008. — 431 c.

3. AnreGpa u reomeTpus (JUHEHHas anreOpa U aHATUTHYECKAs TeOMETpHs) [ DIeKTPOHHBIH
pecypc] : MeToaudeckoe mocodue [yl CTyAeHTOB crenranbHocTh "IlpukinagHas MmaremMaruka'
JTHEBHOM H 3a04HOi (popmber oOyuenusi| / A. B. 3p3a u ap. ; [Jlomenkuii Ham. yH-T. —
DJIEKTPOHHBIE TEKCTOBBIE AaHHbIe. — Jlonenk : [JounHY, 2006.

4. 3p13a A.B. Anre0pa : meroauka OOy4eHHsI CTYACHTOB IEIArorHYECKUX HarpaBlICHHU
[DnekTpoHHBIN pecypc] : y4eOHO-METOIMYECKOe IMOCOOHME : I CTYJASHTOB HAINpaBIICHUM
noaroroBku 01.03.01 Maremaruka, 44.03.05 Ilemarormueckoe obpazoBanue (IIpodums:
MareMaruka u uHpopmaruka) Y. 1 / A. B. 3s13a, A. M. Kuzumenko, JI. K. Censaxona ; 'OY BITO
"JloHeukuii HanuoHaNbHBIA yHHBepcuter', Kadenpa Bbicmiell MaTeMaTuku M METOJUKH
npenojaBanus Marematuku. — Jlonenx : JlonHY, 2018.

5. KoBanenko H.B. Anrebpa u reomerpust [ DIEeKTPOHHBIN pecypc] : y4eOHO-METOUIeCKOoe
nocobue : Uil CTyAGHTOB (hakylbTeTa MaTeMaTUKH M HH()OPMALMOHHBIX TEXHOJIOTHUH,
oOyvatomuxcsi 1o HampabieHusM mnojarotoBku: 01.03.02 TIlpuxmanHas wmarematuka u
unpopmaruka, 02.03.02 dyngamenrtanbHas uHpopMmaTuka W MHYOPMAILMOHHBIE TEXHOJOTHUH,
01.03.02 Tlpuknagnas matemarunka u uHpopmatuka (IIpodwis: Crartuctuka) u 09.03.04
[Tporpammuas umxenepus. Y. 2 / H. B. Kosanenko, A. B. 3p3a ; TOY BIIO "Jloneuxuit
HanuoHaiabHbI yHUBepcuTeT". —[lonenk : JJouHY, 2019.

10.2. JlomonHUTENTHHAS JIATEPATYPA

1. TpockypskoB U.B. COopHuk 3anad mno nuHenHOM anrebpe : Yueb. mocobue mis ¢us.-
Mat. crenuanbHocTed By3oB / M. B. IlpockypsikoB. - 8-¢ u3n. — M. : Jlab. ba3oBsix
3uanui, 2003. — 382 c.

2. Ly6ep6ommnep O.H. 3amaum m ynpaxHEHUs MO aHAIUTHYECKOH reomerpum [Tekct] /
O.H. Uy6epounnep. — Uzn. 34-e, crep. — CIIb [u ap.] : Jlans, 2009. — 336¢.

11. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbhasi JIEKTPOHHAasA ondMoTeKA (HOB): dbenepanbHas
rocynapcTBeHHas uHpopMmannonHas cuctema / MunuctepctBo Kynbtypel P®; Poccuiickast
rocyaapcTBeHHas oubnnoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:
31.03.2025). — Pexxum goctyna: cBOOOIHBIH, moanucka. HeobxoauMa ycTaHOBKa IPOrPAMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektpoHHas 6ubanoreka: caiiT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 31.03.2025). — Pexum gocTyma: i aBTOPU30B.
[IOJIB30BATENEH. —TEKCT: DJIEKTPOHHBIN.

3. Hayunas »snextponnass OuGnmoreka «KubepJlenunkay: caiit / Accouuamms
«OTkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/ (mara oGparmienus:
31.03.2025). — Pesxxum moctyna: cBoOOAHBIH. — TeKCT: 371eKTPOHHBIIH.

4, DNeKTPOHHO-OMOIMOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata oGpamenus: 31.03.2025). — Pexxum gocrtyma: usganus CeTeBoit
SIICKTPOHHOMN OUOJIMOTEKH, [T aBTOPU30B. MOJIb30BaTelNeH. — TeKCT: 3JeKTPOHHBIA.

5. IBC OpaiiT: snekTpoHHas OubinoTeuHas cucrema: cailt. — Mocksa, 2013. —
URL: https://urait.ru/library/svobodnyy-dostup/ (mata oOpamenus: 31.03.2025). — Pexum
JOCTyTa: W3/JaHus CBOOOJAHOTO JIOCTYyIa, JUIsl aBTOPH30B. TMoOJb3oBarened. — Tekcr:
JJIEKTPOHHBIN.

6. Dy1eKTPOHHO-0ubnoTeuHas cucrema Jlonl'Y: caiit / ®I'BOY BO «lonl'V». —
Honenk, 2016- . — URL: http://library.donnu.ru/ (mata oOpamenus: 31.03.2025). — Pexum

noctyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.


https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://urait.ru/library/svobodnyy-dostup/
http://library.donnu.ru/
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7. DyiekTPOHHBbIN KaTajor Hayunoit 6mOmmoreku Jonl'Y: pazmen caitita / HbB
Houl'Y. — Tekcr: snexrponnsiit / DBC JJoul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara oOpamenus: 31.03.2025). — Pexum jgocTyma: TOHWCK CBOOOIHBIM, JJIEKTPOHHBIC
JIOKYMEHTBI — JJ1s1 Ttosb3oBaTene JJonl'y.

8. Ouexktponnblii apxuB [doul'Y: pazgen caiita / Hb Jonl'Y. — Tekcr:
anektponusii // OBC [oul'Y: caiit. — URL: http://repo.donnu.ru/ (mata oOpamieHus:
31.03.2025). — Pexxum qocTyIa: CBOOOIHBIIA.

12. IIPOTPAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (koprnoparusnast nunien3us Joal'Y Ne 46484614)

2. Microsoft Office (kopnopatuBHas nunen3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (sunensust nporpammsl Dream Spark 1t BRICIINX Y4eOHBIX
3aBECHUI)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (iuuen3uu GPL, Apache,
BSD ny1st cBO601HOTO TPOrpaMMHOT0 00ECTICUeHHS ).


http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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