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[Tporpamma Bricuiero o6pazoBaHus IMporpamma Gakanaepuara
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C OrpaHM4YeHHBIMH BO3MOXKHOCTAMH 310POBbSl H HHBAIH/OB
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PaBoyas NpoOrpaMMa AMCUMILTHHBI «AHAAHTHYECKAs reomMeTpHs» 1A obyuatommxes
no Hanpaenenuio noarorosku 44.03.05 Ienarornueckoe obpasosanme (¢ ABYMA NMpoduisMu
noarotoekn) (Tlpodmns: MaremaTHka M MHPOpMATHKa), CcOCTaBjieHa Ha OCHOBAHHH
®efiepanbHOro rocyapcTBEHHOro 0GPa3OBATENBHOTO CTAHAAPTA BhICWEro 0Opa’oBaHMs —
fakanaepuat no HanpasiaeHuio noarotoBku 44.03.05 Tlenaroruyeckoe obpazoBanue (c agyms
npoduAAMM MOATOTOBKK), YTBEPXK/IEHHOTO mpukasoM MumucTepcTBa o6pa3oBaHMA M HAYKH
Poccuiickoit ®enepaumu ot 22 despans 2018 r. Ne 125 (¢ u3m. u gon.), [lopsaka opraHu3almu
M ocyulecTBAeHMs 0Opa3oBaTeNbHOM AEATENBHOCTH MO 0Opa3oBare/bHBIM MpOrpaMMaM
Beiciero o6pa3osaHus — nporpaMmam GakanaspHara, NporpaMMam CrieLMaNuTeTa, MporpaMmam
maructpatypsl ot 06 anpens 2021 r. Ne 245 (¢ u3M. M gom.), B COOTBETCTBHM C y4eOHbIM
NAaHOM, yTBepx/IeHHbIM YuensiM coBetom ®I'BOY BO «JlonI'Y» ana HaGopa 2024 roaa.

Paspaborymk:
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28.03.2024 r.

H.A. Mouceenko
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1. MECTO JUCLIUIIIMHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPOTPAMMBI

1.1. TpebGoBaHus K MpeIBApPUTEIBHON MOATOTOBKE O0YUYAIOMIUXCS, MPEIIECTBYIONINE
Y COITYTCTBYIOLUE IUCLUUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCS N3YYCHHE JaHHOM:

6a30Basi IOJArOTOBKA MO MaTeMaTHKE B 00bEME MPOrpaMMBbl CpeaHel mKoisl; «Marema-
TUYECKHUH aHAIIU3», «AJreopay.

1.2. JlucuuruimHbl, Ui KOTOPBIX OCBOCHHME IAHHOM AMCUUILUIMHBI HEOOXOAMMO Kak
IIPEeIUIECTBYIOLIEE!

«MaremaTtnueckuit ananmusy, «uddepenunansuas reoMeTpus U TOMOJIOTHSI.

2. OIIMCAHUME ANCHUIJIMHBI

2.1.  OOmas XxapaKTepUCTHKA

HaumeHoBaHue nokasaresst 3HayeHue NoKa3aTes
HasBanue oO6pazoBaTenbHON IpOrpaMMBl 44.03.05 INenarornyeckoe 0Opa3oBaHHe
(c IByMs MpOUIISIMH ITOATOTOBKH )
(ITpomns: MaTematnka u nHGOpPMATHKA)

[udp u Ha3BaHUE B COOTBETCTBHUHU C yueO- b1.5.M7.3 Anaiiutrueckas reoMeTpus
HBIM [JIAHOM

YacTte 00pa3oBaTenbHOM MPOrpaMMbl bazoBas yacth

KonmuecTBo 3a4€THBIX €IMHUIL / BCETO YaCOB 8 /288

2.2.  Pacnpenenenue yacoB 1o popmam u rnepuoaaMm o0ydeHus

OO011ee KOJIMYECTBO YacOB
®dopma 00y- 2, § CaMOCTOiI )
qeHIS o 2 | mexuu- nmabopa- | MPaKTH- | TEIBHON BCero dopma
59 OHHBIX | TOPHBIX | YECKHX paboTsI KOHTPOJIS
+KOHTPOJIb
Ounas 1 1 34 17 - 93 144 9K3aMeH
Ounast 1 2 34 - 34 74 144 JK3aMeH
Ounasi,, Bce- 68 17 34 162 281
ro
3aouHas 1 1 6 4 - 140 150 JK3aMeH
3aoyHas 1 2 6 - 6 126 138 9K3aMeH
3aounas, 12 4 6 266 288
BCEro

3. LEJU JUCIUATUIMHBI

®opmupoBaHue y 00ydaromuxcsi MpeICTaBIeHU O CYIIHOCTH U POJIM KOOPJIWHATHOTO U
BEKTOPHOI'O METOJIOB B T€OMETPUU U HABBIKOB MX NMPUMEHEHUS K MCCIEIOBAHUIO CBOWCTB Ieo0-
METPUUYECKUX PUTYP.

4. KOMHIETEHIINHN OBYYAIOINEI'OCS, ®OPMHPYEMBIE B PE3YJIbTATE
OCBOEHUMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X NH/IUKATOPBI
N TINTAHUPYEMBIE PE3VIIbTATBI ObBYUYEHUA

| Kommerenmrmu | Mumukatopel | PesynpraTsl 00y4eHus
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OIIK-8. OIIK-8.4.
Crocoben  ocy-
HmIeCTRIATh Tie- | YICHonb3yer  cre-
Jaroru4ecKyro HuajapHbIC  Hay4d-
JEATEIbHOCTh Ha | HPIC ~ 3HAHUA B
OCHOBE CIICI[H- | YPOUHOH U BHE-
QIBHBIX  Hayy- | YPOUHO  JEATECIIb-

HBIX 3HAHUU HOCTH

OIIK-8.4.1. 3naer onpeneneHus U yTBEPKIACHUS, Me-
TONBI pEIIeHUs 3a7ay, NPUEMBI JOKa3aTeNbCTBA
YTBEP)KICHHI, TPUMEHSEMbIC TIPU HCCICOBAHUU
CBOWCTB T€OMETPHUYECKUX (PUTYp C IMOMOIIBIO BEK-
TOPHOT'O ¥ KOOPJIMHATHOT'O METO/IOB.

OIIK-8.4.2. Ymeer BbIOMpaTh U UCHOJIB30BATH HEOO-
XOJIMIMBIC CPEIICTBA JJIsl PEIICHUS OCHOBHBIX 3ajad
AQHAJTUTHYECKOW T€OMETPUU: COCTABJIATH AHAIUTHYC-
CKO€ 3a/1aHue QUTyp Mo MX FeOMETPUICCKOMY OITHCa-
HUIO, UCCIIEZOBATh CBOICTBA (UTyp, 3alaHHBIX ypaB-
HCHHSIMH, YCTaHABJIMBAaTh B3aWMHOE PaCIIOJIOKECHUE
buryp, 3aJaHHBIX yPaBHEHUSIMHU.

OIIK-8.4.3. ApryMeHTHpOBAaHHO BBIOMpPAET METOJ
pemeHns 3a7a4yd, YCTaHABIUBAeT CBOMCTBAa (UTYP,
KJIacCU(UIUPYET CeMeWCTBAa KPUBBIX W IOBEPXHO-
CTell BTOPOTO NOPSJAKA, 3aJaHHBIX YPABHEHUSIMH C
napamMeTpamu, JOBOJUT PEUICHUE 3a/lavyd JIO MpPHEM-
JIEMOTO PEe3yNbTaTa, OECHUBACT U aHAIU3UPYET MOy~
YCHHBIA PE3yJIbTaT, CTPOUT MAaTEMaTHUYECKUE MOICIU
JUISL penieHns NpoecCHOHATBHBIX 3aj1ad.

5.

I[TPOI'PAMMA JJUCHHUITJIMHBI

HazBanue temsl

Kparkoe conepskanue Tembl
(BOIIPOCHI TEMBI)

Pasnen 1.Meron koopauHar Ha
IJIOCKOCTH U B TPOCTPAHCTBE

[IpsimoyronbHble  KoopAuHaThl Ha | 1.MeTon KoopAMHAT Ha MPSAMOIA.

IJIOCKOCTH. 2.M3MepeHnst Ha KOOPAMHATHOM IIIOCKOCTH.
3.3amanne Quryp Ha KOOPAMHATHOH IUIOCKOCTH.
4.ITapameTpudeckue ypaBHeHUs QUTYP.

[TpsimoyronbHble  KoOpAMHATHl B | 1.3amaHue Guryp B KOOpJMHATHOM HPOCTPAHCTBE.

IIPOCTPAHCTBE. 2. MeTron KOOpIMHAT B IPOCTPAHCTBE.

3. KpuBonmHeitHble cHCTEMBI KOOPAMHATHI.

Paznen 2.Bektopsl u AeWcTBUSA HaJ
HUMHA

JleficTBUs Hal BEKTOpAMHU

1.BexTopsl Ha MIOCKOCTH U MPOCTPAHCTBE U UX IPH-
MEHEHHE.

2.CnoxxeHne BEKTOPOB, €r0 CBOWCTBA U MPUMEHEHHE.
3.YMHOXEHHE BEKTOpa HAa YHUCJIO. €ro CBOWCTBA H
MIPUMEHEHUE.

4.CkansipHO€ NMPOU3BEJICHUE BEKTOPOB, €r0 CBOKMCTBA U
MIPUMEHEHUE.

Paznoxenue BCKTOpa Ha COCTaBJIA-
FOIHre

1.JIuneliHast He3aBUCUMOCTh BEKTOPOB.
2.ba3uc. KoopinHaTel BEKTOPOB

BeKTOpHOG U CMCIIAHHOC IIPOU3BEC-
JACHUC BCKTOPOB

1.BekTopHOE TPOU3BEAEHNE BEKTOPOB, €0 CBOMCTBA U
MIPUMEHEHUE.

2.CmenianHOE MPOU3BEICHUE BEKTOPOB, €r0 CBOMCTBA
Y IPUMEHEHUE.

Paznen 3. [Ipsimble ¥ IIIOCKOCTH

YpaBHeHUs IPSIMOM Ha MJIOCKOCTH

1.0061mee, HOpMaIbHOE, MTAPAMETPUYECKOE YPABHEHHS




MPSAMOM.
2.PaccrosiHuE OT TOYKHU A0 IPSIMOM.
3.Yroa Mexy IpsIMbIMH.

VYpaBHEHHUs IUNIOCKOCTU U IPSIMOU B
IPOCTPAHCTBE

1.061mee, HOpManbHOE, MAPAMETPUIECKOE YPaBHEHUS
TUTOCKOCTH.

2. PaccTosiHME OT TOYKH A0 IIOCKOCTH, YTOJl MEXKIY
TUIOCKOCTSIMH.

3. YpaBHEHHUs IPSMOI B TPOCTPAHCTBE.

4. B3anMHOE pa3MelIeHHE NPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

Paznen 4. Kpubie BTOporo nopsjaka

OcHOBHbBIE BH[BI KPHUBBIX BTOpOTO
HOpsIAKa

1.MccnenoBanue MpocTEHIIMX CBOWCTB  3JUIMIICA.
2.MccnenoBanue NpocTelInx CBOWCTB runepooibl.

CBolicTBa KpUBBIX BTOPOro MOPSAKA.

1.®DoxkanbHbIE CBOMCTBA KPUBBIX BTOPOTO MOpPsiAKa
2. JIupeKTOpHaJIbHbIE CBOWMCTBA KPUBBIX BTOPOIO IIO-
psaKa.

[IpuMeHeHHs KpPHUBBIX BTOPOTO IIO-
pAanKa.

1. YpaBHEeHHE KPUBBIX BTOPOTO MOPSIKA B MOJISPHBIX
KOOpAMHATAX
2.PaBeHCTBO M 110J100M€ KPUBBIX BTOPOTO MOPSIIKA.

Paznen 5. I'eomerpust KpHUBBIX BTO-
pOro HopsiIKa.

Knaccugukanuss KpuBBIX BTOPOTO
HopsiiKa

1.OcHOBHas TeOpeMa TEOPUU KPUBBIX.
2.ITocTpoeHue KpuBOW BTOPOTO IMOPSAKA C ITOMOILIBIO
peoOpa3oBaHusl KOOPMHAT.

IlocTpoeHne KpHUBOW BTOpPOrO IIO-
pAllka Ha OCHOBE €€ IeoMeTpHYe-
CKHMX CBOMCTB.

l.IlenTp KprBOW BTOPOTrO MOPSAKA U €r0 Te€OMETpUYe-
CKHH CMBICII.

2.B3anmMHOe pa3MenieHre KPUBBIX BTOPOTO MOpsiiKa U
MPAMBIX.

3. lnaMeTpsl KpUBBIX BTOPOTO MOPSAKA.

Paznen 6. IloBepxHOCTH BTOpPOTO
MopsiJIKa

Kanonnueckue YpaBHCHHA TTOBEPX-
HOCTEM BTOpPOT'O IOpAAKa.

1. Dnnuncoua u ero CBOMCTBA.

2. OHOMONOCTHBIN THIIEPOOTIOU 1 €TO CBOMCTBA.
3. JIByIOJIOCTHBIN TUIIEPOOION U €ro CBOMCTBA.
4. DnaunTUYecKui mapaboIoul U ero CBONCTBA.
5. l'unepOonuyeckuit mapadoJIOn] M €ro CBOMCTBA.

Knaccudukanmst
BTOPOIO MOpPSAKa

MMOBEPXHOCTEN

1. KoHyc u ero cBoiicTsa.

2. [TunuHpuyYecKre MOBEPXHOCTH BTOPOIO MOpsiAKa U
WX CBOMCTBA.

3. [IpeoOpa3oBaHue cUCTEMBI KOOPJIMHAT B MPOCTPAH-
CTBEC.

4.OcHOBHBIE BU/]IbI IOBEPXHOCTENW BTOPOTO MOPSAKA.

5. B3auMHoOe pa3menieHue NOBEPXHOCTEH BTOPOTO IO-
pAAKa U NPSMBIX.

Paznen 7. T'eomerpuueckue mpeod-
pa3oBaHUs

['eomerpudeckre TpeoOpazoBaHUs,
UX BHJIBI

1. Kommno3uiiusi reoMeTprIecKuX mpeoopa3oBaHui.
2.Ilepemenienusi, UX CBOMCTBA.

3.IIpeoOpazoBanusi 000U, MX CBOWCTBA.
4.PaBeHcTBO U ogobue Guryp.
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5. Cummetpun Guryp.

AHaNMTUYECKOE 3aJ]aHue TeOMETPH-
YECKUX NMpeoOpa3zoBaHUi

1. AnanuTudeckoe 3aJaHue NepeMEeIICHH.
2. AHaIIMTHYECKOE 3a/IaHKe MPEeoOpa30BaHUM TTOT00US
3. JIBM>KEHHUS MJIOCKOCTH M UX KJIaccu(HKaIus.

HesBxinuaoBbel reomeTpun
pus.

1. Apdunneie npeodbpazoBanus u adhPuHHAT TEOMET-

2. llpoexTuBHBIE MpeoOpPa3OBaHUA U TMPOCKTHUBHAS
FEOMETPHS.

6. CTPYKTYPA U COAEPXAHUE JUCHUITIJIMHBI

6.1.

dopma 00yueHust — ouHas, kypc — 1, cemectp — 1

HaumenoBanus pasaciioB U TEM

KomnunuectBo uacoB

Jlexu. | JlaGop. | Ilpakr. | CPC | Bcero

Paznen 1. MeTon KoopAMHAT HA TIJIOCKOCTH U 8 4 — 20 32
B IIPOCTPAHCTBE
[TpsimoyronbHbIE KOOPAMHATHI HA IIOCKOCTH. 4 2 — 10 16
[IpstMmoyTONbHBIE KOOPAMHATHI B IMPOCTPaH- 4 2 — 10 16
CTBe.
Paznen 2.Bektopsl u neicTBUS HAJl HUMH 10 4 — 25 39
JleficTBHsI HaJT BEKTOPAMH 4 2 — 10 16
PazyioxxeHne BeKTOpa Ha COCTaBIISIONINE. 2 1 — 5 8
BekTopHOE U cMelIaHHOE MPOU3BEICHHUE BEK- 4 1 — 10 15
TOPOB
Pasnen 3. IIpsmMble U mockocTu 6 3 — 20 29
YpaBHEHMs PSIMO HA TJIOCKOCTH. 2 1 — 10 13
YpaBHEHMS INIOCKOCTHU U NPSIMOM B IPO- 4 2 — 10 16
CTpaHCTBE..
Paznen 4. Kpubie BTOporo nopsijaka 10 6 — 28 44
OcHOBHBIE BUBI KPUBBIX BTOPOTO MOPsIIKA. 2 2 — 10 14
CBolicTBa KpUBBIX BTOPOro MOPsAKA. 4 2 — 10 16
ITprMeHEeHNs KpUBBIX BTOPOTO MOPSAKA. 4 2 — 5 11
NTOI'O 3A CEMECTP 34 17 - 93 144

6.2. ®opma oOyueHust — ouHas, Kypc — 1, cemectp — 2

HanmenoBanus pa3zaennos u teM Koumriectso Hacos

Jlexu. | JlaGop. | Ilpakr. | CPC | Bcero

Paznen 5. Paznen 5. I'eomeTpust KpUBBIX BTO- 8 — 8 16 32
pOro TOpSIZIKA.
Knaccugukaiust KpuBbIX BTOPOTO MOPSIJIKA. 4 — 4 8 16
[TocTpoeHue KpuBOil BTOPOro mopsijka Ha 4 - 4 8 16
OCHOBE €€ F'€OMETPUYECKIX CBOWCTB.
Pasnien 6. [loBepXHOCTH BTOpOro nopsijka 12 — 12 26 50
KaHoHnueckue ypaBHEHUS IIOBEPXHOCTEU 6 — 6 12 24
BTOPOTO MOPSI/IKA.
. Kimaccudukanus moBepxHOCTEH BTOPOTO 6 — 6 14 26
HOpsIJIKA.
Paznen 7. 'eomeTpuueckue npeodpa3zoBaHus 14 — 14 34 62
["'eomeTpuueckue mpeodpa3zoBaHusl, UX BUJBI. 6 — 6 14 26




AHanuTHYecKoe 3aJaHhe T'€OMETPUYECKUX
IpeoOpa3OBaHUM.

4

10

18

HCBBKJ’II/IIIOBH IrCOMCTPHH.

4

10

18

NTOI'O 3A CEMECTP

34

34

76

144

NTOI'O 10 KOMIIOHEHTY OIIOIT

68

17

34

169

288

6.3. ®opma oOyueHus — 3ao04yHast, Kypc — 1, cemectp — 1

HanmenoBanmus pasaciioB U TEM

KomnunuectBo uacoB

Jleki.

Jlabop.

[TpakT.

CPC

Bcero

Paznen 1. MeTon KOOpIMHAT HA MJIOCKOCTH U
B IIPOCTPAHCTBE

1

1

26

28

IIpssMOyTOJIbHBIE KOOPAMHATHI HA INIOCKOCTH.

IIpssMOoyrosibHBIE KOOPAMHATBHI B IIPOCTPAH-
CTBE.

Paznen 2.BekTopsl 1 1eliCTBUS HAJ HUIMHU

28

31

JleficTBHsI HaJT BEKTOPAMH

Paznoxenue BCKTOpA Ha COCTABJIAKOIINC.

BekTopHOE U cMemaHHOE TPON3BEACHUE BEK-
TOPOB

Paznen 3. [Ipsimblie ¥ IIOCKOCTH

26

28

YpaBHEHHUs TPSMOM Ha INIOCKOCTH.

VYpaBHEHHMS IUNIOCKOCTU U IIPSIMOM B IIPO-
CTPAHCTBE..

Paznen 4. Kpusbie BTOporo nopsijaka

30

33

OcHOBHBIE BUJIbI KPHUBBIX BTOPOT'O ITOPSA KA.

CBolicTBa KpUBBIX BTOPOTo MOPsAKA.

HpI/IMeHeHI/IH KPHBBIX BTOPOI'O NIOpsA KA.

NTOI'O 3A CEMECTP

6

4

140

150

6.4. ®dopma oOyueHHs — 3a04Has, K

c—1, cemectp — 2

HaunmenoBanus pa3aciioB U TEM

Konmuectso yacos

Jlexu.

Jlabop.

[Ipakr.

CPC

Bcero

Pazpen 5. Paznen 5. 'eomerpust KpUBBIX BTO-
pOro nopsKa.

2

2

40

44

Knaccugukanys KpuBbIX BTOPOTo NOPsAKa.

[TocTpoeHre KpuBOK BTOPOTO MOPsIJIKA HA
OCHOBE €€ T€OMETPUYECKHX CBOMCTB.

Pasnen 6. IloBepxHOCTH BTOpPOTrO MOpsiIKa

40

44

Kanonunueckue YpaBHCHUA HOBerHOCTCﬁ
BTOPOT'O IMOPsAJIKA.

. Knaccugukarus nmoBepxHocTeit Broporo
NOpsJIKA.

Paznen 7. 'eomerpuyeckue mpeodpa3oBaHus

40

44

I"'eomerpuyeckue nmpeoOpa3oBaHmsl, X BUJIBI.

AHaJIUTHYECKOE 3aJlaHe T'eCOMETPUUYECKUX
npeoOpa3oBaHUH.

HesBkanmoBel rCOMCTPHH.

NTOI'O 3A CEMECTP

126

138

HNTOI'O ITO KOMITIOHEHTY OIIOII

266

288




7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) IJIS1 TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IIPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoibHBIE BOIPOCHI

Paznen 1
1. Kakue KoOpAMHATHI MMEET TOYKA, CHMMETpUYHas Touke A(a; b): a) oTHocHTENBbHO OcH X; 0)
OTHOCHUTEJIHO OCH Y; B) OTHOCUTEJILHO Hayaia KoOpAUHaT?

2
2. WssecrtHo, uto AB =- /4 + (y —1) . CrleftyeT 71 U3 3TOTO PaBEHCTBA, YTO TOYKa A UMeeT
koopaunatel (0; 1), a B — (4; )?
3. SlBnetcs i ypasHeHue |x|+|y| =1 NMHEHHBIM ypaBHEHHEM C ABYMS IIEPEMEHHBIMU?

4. SIBnsercs MM KaXKJ0€ ypaBHEHHUE C JBYMs MEepEeMEHHBIMU Buaga AX + by+c=0 ypaBHEHHUEM
HEKOTOPOM MPAMOU Ha TIOCKOCTH?

2 2
5. Bepho jau, uto ypaBHeHue 4x” + py” =1 sBisercs ypaBHEHHUEM OKPYKHOCTH?

6. Ilepecekatorcs m oxpyxkuoctn x> + y> =1 u (x—7)> +(y +2)* =1?
7. MoxHo 11 (UTypy Ha IJIOCKOCTH, COCTOSIIIYIO M3 JIBYX TOUYEK, 33/1aTh YPAaBHEHUEM C JIBYMs
NepeMeHHbIMU?
9. MoeT 11 cucTeMa JIMHEHHBIX YpaBHEHUH C ABYMS MIEPEMEHHBIMU OIPEIEINATh IOJIYIIIOC-
KOCTb?
10. Touka gBwkeTcs 1O 3aKoHY X = 2—t, y = 3+t. BepHO 11, 9TO TPaeKTOPUS IBUKCHUS SIBIISCT-
Cs1 4YaCThIO MPSMOM?
11. SIBnstetcs 1M ypaBHeHHEe X = —SIN{; ) = COS! ypaBHEHHEM OKPYKHOCTH?
12.TTo kaKko¥ TPAeKTOPHH JABMKETCS TOUKA, €CIIM 3aKOH €€ BM)KCHUSI IMEET BH/I:
AX=2t—1,y=t+1;6)x=t+1,y=t3B)x=t, y=tr)x=-sint, y = cos t?

13. VI3MeHATCS 11 KOOPIUHATHI TOYEK Ha MIPOTHBOIOJIOXKHBIE, €CIIM HAIPaBJICHUST BCEX KOOP.IH-
HaTHBIX OCeil U3MEHUTh Ha IPOTUBOMOI0KHbIE?
14. Moryt 1 CUCTEMBI IMHEHHBIX YPAaBHEHHI C TPEMsI IEPEMEHHBIMH OMPEIEIISATh B MPOCTPaH-
CTBE J1y4?

Paznen 2

15. BepHo a1m, uto ypasuenue (x —1)° +(y +1)° +z> = a sBasercs ypaBHeHUEM chephI?

<[ ol <5

16. BepHo 1u, uTO: a) ‘6_1 + B‘ 2> ‘5 - 6‘ ; 0) ‘5. +b

17. Henynesble Bektopbl & u D xommuneapusie. KomuneapHs! i Bektopsl a+0 u a—b ?
A HaobopoT?

18. Kak pacronoxeHbl BEKTOPHI &

b ,ecnn:a)é_l-Bzo; 0) (5+5)2=O?

— - -

"
19. BepHo nu, 4TO U3 paBeHCTBA a-b =a-c ciexyer paBeHCTBO b =c ?

20. BepHo nu, yTO BeKkTOpHl A U b umeror OJIMHAKOBYIO JUTMHY TOTJia U TOJBKO TOT/A, KOT/Ia
(a+b)la_b)- 0>

21. TlepnienaukynsapHsl Ju npsimele AB u AC, ecnu (ATB + A—Cf)z = (ﬁ - E)z ?

22. BepHo nM, uTO Uil TPOU3BOJBHBIX BEKTOPOB a u b swmomssercs PaBEHCTBO
(3.6)a=a’-b?

23. Yemy paBHa CYMM3.56+66+65 , ecmm  a, 6 C — eOuHUYHBIE BEKTOpHl U

a+b+c=07
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24. MOXXHO JIH BEKTOp B IUIOCKOCTH PAa3JIOKHUTh HA JBE COCTABIAIOIINE, €CIU 3aJaHbl JJTUHBI
COCTAaBJISTFOIINX ?

25. KomrmuianapHbI JId BEKTOPBI IIPOCTPAHCTBA a , a+b, a—b?
Pa3nen 3
26. Kaxpmas nu npsimast Ha KOOPAMHATHOM IJIOCKOCTH MOKET OBITh 33JjaHa YpaBHEHHEM BUA: a)

ax+by+c¢=0; 6) y=ke+1?

27. TIpu KaKuX 3HAYCHUAX p npsmas 2X + py + pz -1=0;

a) mapaJuielibHast OCH y; 0) IPOXOIUT Yepe3 Havalo KOOPAUHAT?
28. KakoB reomerpuueckuii cMbici koddduirienToB K u | B ypaBaenun y =kx+17?

29. Kakoii reoMeTpUYEeCKU CMBICT MMEET MapameTp p B YpaBHEHHH MPSMON B HOPMAIbHOUN
hopme ax +hy = p 2
30. KakoBbI HanpaBIsAIOMINE BEKTOPHI:

a) MapayieNIbHbIX MPSIMBIX; 0) TepIeHINKYISIPHBIX MPSAMBIX?

31. TIpu KaKkuX 3HAYEHUsIX p wiockocTs 2X +3Y + PZ + p2 -1=0;

a) mapajJiesibHa IJIOCKOCTH Xy; 0) MPOXOJUT Yepe3 Hayaslo KOOpAUHAT?
32. CoBmaziaet i1 yroyl MeX,1y HOPMaJIbHBIMA BEKTOPAaMH TUIOCKOCTEH C YIIIOM MEXIY TIOCKO-
ctsamu?
33. Kak pacnonoxeHbl MIOCKOCTH, €CIM BEKTOPHOE IMPOM3BEACHUE UX HOPMAIbHBIX BEKTOPOB
paBHO HYIIO?
34. BepHo nu, uto minockoctu —2x+3y—27+1=0 u 4x—6y+4z+2=0 napaynenbHbl?
Paznen 4

. 2
35. Kakoii MOKeT ObITh KpUBasi, €CIIM €€ ypaBHEHUE uMmeeT Bug Y~ = 2PpX+(Q ?

36. Kakyro durypy onpezenser ypapHerne X~ + pyz =1

40. CKOJBKO CYLIECTBYET pa3HbIX BUJIOB KPUBBIX BTOPOTO MOpsKa?

41. MoryT 1 MPOU3BOJILHBIE IBE TOYKU OBITH (POKyCaMU HEKOTOPOTO dJUTHIICA?

42. Ormpenensercs U 3JUTUIC OJHO3HAYHO 33aJaHHEM: a) Ocel CUMMeTpUH; 0) oceil CUMMeTpHH
U OKCIEHTPUCHUTETA;B) SKCIEHTPUCHTETA U (POKYCa;T) IKCIEHTPUCUTETA M PACCTOSHUS MEXKIY
doxycamu?

43. MoryT 11 ObITh PaBHbI SKCLIEHTPUCUTETHI AIUIUIICA U TUIepOoIIbI?

Paznen 5
44, CKOJBKO CYLIECTBYET F€OMETPUYECKH PA3TUUHBIX BUI0B KPUBBIX BTOPOTO MOpsiKa?
45. N3mensaoTcs 11 Kodp(ULIMEHTH ypaBHEHUS KPUBOM BTOPOTO MOPS/KA, €CIIU EPEHECTH Ha-
4aJI0 KOOPJIMHAT, HE MEHss HAalPaBJIEHUH Ocell KOOpAUHAT?

o 2 2
46. Kakoif MOxeT ObITh KpUBasl, €CJIU €€ ypaBHEHHE uMeeT BugaX” +by” =4 ?
47. Moxer a1 KpuBasi BTOPOIro MOpsAIKa UMETh POBHO J1Ba IIeHTpa?

48. TIpn xaknx 3HaueHusx a u b kpusas X° +6Xy +ay® +3x+by—4 =0 sensercs uen-

TpaJIbHOU?

49. Kakast 13 KpUBBIX HE UMEET aCUMIITOTUYECKUX HaIPaBICHUN?

50. Kakoe i3 HAMpaBJIeHHH ABISCTCS ACHMITTOTHYECKHM TS KpUBOit Y = 2X° +4X —1?

51. CkonbKO TMaMeTPOB MOKHO IIPOBECTH Yepe3 JAHHYIO TOUKY AJUTATICA?

52. CymecTBYIOT 1M KpUBbIE BTOPOTO MOPSAKA, KOTOPbIE HE UMEIOT JUAMETPOB?

53.Kaxxmast kpuBasi BTOpOTO MOPsIIKA IMEET TIIaBHBIA JruaMeTp?

54. Moxer 11 KpuBast BTOPOTo MOpsiAKa UMETh POBHO TPH IIABHBIX TUAMETPHI?

55. CKOJBKO IJIaBHBIX HAIlPaBJIEHUN UMEET He LIeHTpalbHasi KpuBas?

56. Kak mocTpouTh 3JUTUIIC, €CITM U3BECTHO €TI0 YPaBHEHUE M YPAaBHEHHE TJIaBHBIX JTHAMETPOB?
Paznen 6
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2 2 2
57. IIpy KaKuX ycIoBHsX ypaBHeHue Ay X~ + 8y, Y  + 852" + 8, = 0 onpegenstor cdhepy?

. 2 2
58. Kakymo ¢urypy B HpOCTpaHCTBE ONpeAesseT ypaBHeHHe:a) JVZ = 0,6))6 +y° =1,
B) (x=D(y+1) =0;r)x=t’, y=2t°, z=3t’; x=cosusinV, y=cosucosV, Z=sinu?
59. CKOJIBKO CYIIECTBYET PA3JIMYHBIX BUIOB IIOBEPXHOCTEH BTOPOTO TOPsiKa?
60. MoxxeT i1 OJHOTOJOCTHBIM THIEPOOTIOU]] UMETh OCCKOHEUHOE KOJHMYECTBO IIIOCKOCTEH
cuMmeTpuun’?

61. MoXeT N THYeCKUi TapabosIon1 UMETh LIEHTP CUMMETPHUH?
62. CKkobKO OCcell CUMMETPUU UMEET IIOBEPXHOCTH!

12 2 2 2 2 2 2 2
9 16 4 9 16 4 9 16

63. CKOJIBKO TUIOCKOCTEH CHMMETPUH UMEET ITOBEPXHOCTD:
x+1)? y* (z+2)? 2 ~1)?
a)u_i_y__u:l,(;) (X+1) +(y 1) :22+4?
16 4 9 16 16
64. CkOJIbKO IEHTPOB CUMMETPUH UMEET IIOBEPXHOCTH:
x-2)* y* 1° x—3)° +2)?
4 16 9 16

65. MoXeT 11 MOBEepXHOCTh BTOPOTO MOPSIIKA UMETh POBHO TPH OOIIHME TOUYKH C IPSIMOii?
66. CKOJIBKO CYIIECTBYET F€OMETPHUECKHU PA3IMUHBIX TOBEPXHOCTEH BTOPOTO MOpsiiKa?

=27+27

67. Kakoii MOXeT GbITh OBEPXHOCTb, SCIIH €€ YpaBHEHHe nMeet By ax’ +by” +cz+d =07
68. Kakue cBoiicTBa MMeeT MaTpuIla IIepexojia OT OJJHOTo Oasuca K Jpyromy?

69. Kakue cBoiicTBa MMeeT MaTpHIla Mepexoa OT OJHOTO OPTOHOPMHUPOBAHHOTO 0Oa3uca K apy-
romy?

70. Kakue cBoiicTBa MeeT OPTOrOHaIbHAs MaTpuIia?

71. Moxet 1 Tipy TpeoOpa30BaHU MPSIMOYTOJILHBIX KOOPJUHAT B MPOCTPAHCTBE YMEHBIITHTHCS
HOPSAJIOK YpaBHEHUSI?

Paznen 7

72. SlBnsercs M mapajuieNbHOE MPOSKTHPOBAHUE MPOCTPAHCTBA T'€OMETPHUUECKUM Ipeodpa3o-
BaHHEM IIpoCTpaHcTBa?

73. BepHO 71, UTO KOMIIO3MIIMS JIBYX MapajieIbHBIX MEPEHOCOB SBIISETCS MapalyiebHbIM Tepe-
HOCOM?
74. Bcerga v KOMIO3UIIUS JIBYX OCEBBIX CHMMETPUH SBISIETCS MapalieIbHBIM IEPEHOCOM?

-1 _ _
75. Slnsiercst mu mpaBIbHBIM paerctso:1) f o g=go f .2 ( fo g) =f1o g )

76. SIBnsieTcs aM epeMelIeHueM Takoe Mpeodpa3zoBaHue MIOCKOCTH, KOTOPOe
Ka)KIOW TOYKE (X, ¥) CTaBUT B COOTBETCTBUE TOUKY, :
a)(2x, 2y); 0) (x + a; 6 th);B) (2x; y); 1) (x + 1, x - 2); m) (X; 2b - y).?
77. SlBnsercs nu mpeoOpa3oBaHUEM TOIOOMS Takoe MpeoOpa3oBaHUE ITOCKOCTH, KOTOPOE KaXkK-

J10#i TOuKe (X; ) CTABHT B COOTBETCTBHE TOUKY, : a) (x; —); 6) | 2X; E Y |;B)(2x+1,y—3)?

7.2.  Tembl MUCbMEHHBIX Pa0OOT (THITBI 3a71a4)

KonTponbsHbie paboThl 1 MHANBHYATBHBIC 3aJaHHSI 10 TEMaM:
— METOJT KOOPJIMHAT U €T0 MPUMEHEHHUS;

— BEKTOPHBIM METOJ U €ro MPHUMEHCHNS;

— YpaBHEHUS NMPSMBIX U TIOCKOCTEHH;
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— KpHUBBIE BTOPOTO MOPSAKA;

— MIOBEPXHOCTU BTOPOTO MOPSIAKA;

— reoMeTpudeckue npeoOpa3zoBaHusl.

KontposnbHas pabota 1o npoBepke TEOPETUUECKUX 3HAHUN — [0 BCEM T€MaM, C HCHOJIb-
30BaHUEM YKa3aHHBIX BBIIIE KOHTPOJIBHBIX BOIPOCOB.

7.3.  OOpasern copep)kaHus 3K3aMEHALMOHHOTO OuieTa
1. Packpoiite conepkaHue TEOPETUUECKUX BOIPOCOB:
1) Dturic, cBOMCTBA AILIHIICA U €T0 TIOCTPOCHHE.
2) CkansipHOE MPOU3BE/ICHHE BEKTOPOB, €r0 CBOWCTBA U IPUMCHCHUSI.
2. BeimoanuTe TecToBbie 3aaanus:( 15 3amanuii ¢ BEIOOPOM OTBETa U3 4 MIPUBEICHHBIX ).
3. Pemute 3amaum: (qBe 3a1aud Ha NPUMEHEHHE BEKTOPHOTO M KOOPIMHATHOTO METO-
JIOB).

B CJIydac BCIACHUS y‘Ie6HOl"O nponecca € UCIOJb30BAHUEM JJICKTPOHHOI'O 06y‘IeHI/I${ n
JUCTaHIIMOHHBIX O6pa3OBaTeJII>HI)IX TGXHOJIOFI/II‘/JI, COACPIKAHUC Omirera MOXKET OTJIHYAThCI OT
IMPUBCACHHOI'O.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYHAIOIHIUECA

OOmiast orleHKa 3HAaHUK O00YYAIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs 1o 100-0ammsHON
IHIKaJie UCXOJsl U3 MaKCUMyMa, NPUBEIEHHOro B Tabnuue Huxke. OpraHu3alMoHHO-y4eOHas pa-
oora B AYJUTOPUH OLICHUBACTCA HA OCHOBC TaKHUX KPUTCPUCB KaK IMOCCHIACMOCTDb BaHﬂTHﬁ, CBOC-
BPEMEHHOE M Ka4eCTBEHHOE BBIIOJIHEHHE JOMAIIHUX 33/IaHHH, aKTHBHOCTh BO BPEMsl IIPOBEJIe-
HUS JIEKIIMOHHBIX U NMPAKTUYECKUX 3aHATUHN (ydacTue B 00CYKJIEHUHU TEKYILIEro U MpOHAEHHOIO
MmaTepHaia, peleHue 3aaad u T.11.).

8.1. Cemectp 1

Homepa pa3ienos Buisl paGoT MaxcumanpHoe Kko-
pa pasil /b P JMYECTBO OaIOB

WuauBuayanbHbIe 3a0aHus 30
1-4 KoHTponbpHBIE pabOTHI MO MPAKTHKE 30
KoHTponpHas paboTa o TeOpEeTHIECKOMY Mate- 15

puaity
NTOTI'O 75
DK3aMeH 25
OO0muii uToOr 3a CeMecTp 100

8.2. Cemectp 2

Howmepa paznenoB Buns pador MaxcnmansHoe Ko-
pa pasit /LD JINYECTBO OAILIOB

NunuBunyanbHbIe 3a1aHUS 30
5-7 KoHTposbHbIE paboTHI IO MPAKTHKE 30
KonTponbHas paboTa Mo TeOpeTHIeCKOMY MaTe- 15

puaiy
HUTOI'O 75
DK3aMeH 25
OO01muii UTOT 3a CeMecTp 100
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CooTBeTcTBYE 0AJLIOB OLIEHKE

KOiecTEO GaLIoR O1teHKa 110 IATHOAJUILHOM IIKaJie
s 100 ECTS | Dxzamen, nuddepeHunpoBaHHbIN 3auer
3a4er

90-100 A OTJINYHO 3a4TEHO
80-89 B XOpOIIO 3a4TEHO
75-79 C 3a4TEHO
70-74 D YIOBJIETBOPUTEIHHO 3a4TCHO
60-69 E 3a4TEHO
35-59 FX HEYIOBJICTBOPUTEIHHO HC 3a9TCHO
0-34 F HE 3a4TEHO

9. OBECIIEYEHHME OBPA30OBATEJIbHOI'O ITPOLIECCA JI4 JINL C OI'PAHU-
YEHHBIMH BO3MOXHOCTAMMU 3/]I0POBbA 1 UTHBAJINIOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOABI
00y4eHHs1, TEKYILIEro KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOUHON aTTeCTalMi 00Yy4aroIuXcs B
3aBUCUMOCTH OT UX MHIMBUYalIbHBIX OCOOEHHOCTEH:

1) JUTSL CJICTIBIX U CITA0OBUIAIINX

— JEKIUH OQOPMIISIOTCS B BHUJE 3JEKTPOHHOIO JOKYMEHTA, JOCTYIHOIO € IMOMO-
IIBI0 KOMIIBIOTEPA CO CIIEIUATTU3UPOBAHHBIM IIPOTPAMMHBIM 00€CTICYCHUEM;

— JUIS BBIOJIHEHHUS 3a/laHusl IPU HEOOXOJUMOCTH NPEAOCTABISAETCS YBEIMYUBAIO-
1Iee yCTPOICTBO; BO3MOYKHO TAK)KE MCITOJIb30BaHUE COOCTBEHHBIX YBEINYHBAIOIINX YCTPOICTB;

— MUCbMEHHBIE 3a7JaHNs O(POPMIISIFOTCS YBETUUYEHHBIM IIPU(TOM.

2) IUTSL TIIYXHUX M CI1a00CIBIIIAIINX

— JEKIH OPOPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JJOKYMEHTA;

— MTUCHMEHHBIE 3a[aHUs BHIITOJHIIOTCS HA KOMITBIOTEPE B TMCEMEHHOH (popMe;

— 9K3aMEeH MPOBOJUTCA B MUCbMEHHOH (hopMe Ha KOMIIBIOTEPE; BO3MOYKHO INPOBE-
JeHre B (popme TeCTUPOBAHMUS.

3) JUISL JIAL C HapyIIEHUSIMHU OTIOPHO-/IBUTATEJILHOTO anmapara:

— JeKUUU OQOPMIIAIOTCS B BHJI€ AJIEKTPOHHOIO JOKYMEHTa, JOCTYIMHOIO € MOMO-
IIbI0 KOMIIBIOTEPA CO CIIELHATU3NPOBAHHBIM IIPOrPAMMHBIM 00eCIIeueHUEM;

— MTUCHMEHHBIE 3a[aHUs BHIITOJHSIIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOATCSA B YCTHOW (pOpME MITU BBIMOJIHSAIOTCS B MUCbMEHHOMN
dbopme Ha KOMITBIOTEpE.

ITpu HeoOX0oAMMOCTH MpeayCMaTPUBAETCS YBEIMUYEHHE BPEMEHHU JJIsl TIOJArOTOBKU OTBE-
Ta.

IIponetypa npoBefieHNs IPOMEKYTOUHON aTTEeCTallMU sl 0Oy4aloIMUXCsl yCTaHABIMBa-
eTcs ¢ yU4€TOM MX WHAMBHIYATBHBIX NMCHXO(PH3UUECKUX ocoOeHHOCTeH. [IpoMexxyTouHas aTre-
CTallMsl MOXET MIPOBOIUTHCS B HECKOJIBKO HTAIOB.

[IpoBenenue npouenypsl OLEHUBAHUS PE3yJIbTaTOB 00YYEHHsI TOIMMYCKAETCs C UCIOJIb30-
BaHMEM JMCTAaHIIMOHHBIX 00Pa30BaTEbHBIX TEXHOJIOTUH.

ObecnieunBaeTcst 10CTyn K MHQOPMAIIMOHHBIM U OubnnorpadguyeckuM pecypcam B CETU
WuTtepHeT ans kaxaoro odydvaromerocst B hopMax, aJarTHPOBAHHBIX K OrPAaHUYEHHUSIM UX 3710-
POBBSI U BOCIIPUSATHS HH)OPMAITHH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM HIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) JUTSI TIIYXUX ¥ CJIA0O0CIIBITIAIINX

— B IICUaTHOH opme;

- B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.
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3) TSt O0YUArOIIUXCS ¢ HAPYIICHHSIMU OMOPHO-BUTaTEIbHOTO armapaTa:
— B [IEYAaTHOH opme;
— B (hopMe 3JEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIbBHO-TEXHUYECKOE OBECITEUEHUME YYEBHOI'O ITPOLIECCA

Vyebnsbie 3ansaTust npooasTcs B ['maBuom kopryce Houl'VY (r. Jonenk, np. ['yposa, 6).
s mpoBeneHus 1abopaTOPHBIX 3aHATHI TpeOyeTcs ayauTopus, 000pyI0oBaHHAsE MEJIOBON MU
MapKepHOH JT0CKOW, MyJIIbTUMEIUHHBINA TPOEKTOP U 3KpaH, HOYTOYK, KOMIUIEKT yueOHOI Mebenu
JUISL CTY/IEHTOB, paboyee MecTo MpernoaaBaressi, Bbixol B IHTEpHET — MPOBOIHOM UITU C HCTIONb-
3oBanueM Wi-Fi.

Jlis caMocTOSITeNIbHOM pabOThl KCIIOJIB3YIOTCS TEKCTOBBIE U DJIEKTPOHHBIE PECYPCHI
Hayuynoii OMOAMOTEKH YHHBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 JaHHBIX,
yueOHO-MeToInYeckoe oOecreueHne, MPeICTaBICHHOE B Yy4eOHO-METOIUYECKOM KaOWHeTe
['maBHOTO KOpITyCa (aya.405).

OOyuaromuecs UMEIOT BO3MOXHOCTh HCIIOJIb30BaTh ydeOHbIE MaTepHalbl MO AUCIIH-
IUIMHE, pa3MenieHHbie Ha 1iatgopme Moodle LlenTpa mucranmmonHoro oopasoanus ©I'BOY
BO «loul'VY». [Ipu uzyyeHun NUCUUIUIMHBI MPUMEHSIIOTCS AJEKTPOHHOE OO0y4YeHHE M JMCTaH-
IMOHHBIE 00pa30BaTEIbHBIC TEXHOJIOTHH.

C ucnonb30BaHUEM PECypCcOB IIATGHOPMBI AUCTAHIIMOHHOTO 0Opa30BaHUsI OCYIIECTBIIS-
€TCS TeKYIINil KOHTPOJIb 3HAHWUH O0y4YaroNIMXcs Ha OCHOBE TECTUPOBAHHS U TIPOBEPKHU PE3YJib-
TaTOB CAMOCTOSTEIbHON PaOOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nuTepaTypa
1. Teomerpus: yue6Hux / A.Jl. Anekcanapos, H.FO. HeneraeB. — 2-e u3a. ucnpas-
nennoe. — CII6.: BXB-IletepOypr,2010. — 624 c.
11.2. JlononHMTENbHAs JIUTEpaTypa
2. TlaBnoB A.Jl.Anamitnana reomerpis: HaBuansamii mocionuk. / O.J1. IlaBmos.— [o-
Henbk: JJonHY. — 2007. — 175c.
12.  HMH®OPMAIIMOHHLBIE PECYPCHI

1. HaumnonanbHasi 3jexkTpoHHasa Ouéimorexka (HDOB): denepanbHas rocynap-
cTBeHHas mHpopmannoHHas cuctema /| Munucrepctso KynsTyper PD; Poccuiickas rocymap-
cTBeHHass OuOmmorexka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHus:
01.09.2023). — Pexum jmoctyma: cBOOOIHBIH, moanmucka. HeoOxoauma ycTaHOBKA MTPOrPaMMHOTO
oOecrieyeHus. — TeKCT: AIeKTPOHHBIN.

2. eLIBRARY.RU: nayunas snextpoHHas Oubnuoreka: caifit. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oo6pamenus: 01.09.2023). — Pexum gocTymna: i aBTOPU30B.
MOJIb30BaTeNe. —TeKCT: JEKTPOHHBIMN.

3. Hayunas snexkrponnas 6ubnuoreka «KudepJlenmukay: cailit / Accormanus «OT-
KpbITasi Hayka». — MockBa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum moctymna: cBo6o -
HbIU. — TeKCT: 2IIEKTPOHHBIM.

4, DNeKTpOHHO-OUOIMOTEeUHAS cucreMa «JIaHby: [caiiT]. — URL:
https://e.lanbook.com (mara obGpamenus: 01.09.2023). — Pexxum nocTtyna: 1jast aBTOPU30B. MOJTb-
30Baresiel. — TeKCT: 3JIEKTPOHHBIM.

5. IBC IOpaiit: snexTpoHHas 6ubnuoTreyHas cucrema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenuns: 01.09.2023). — Pexxum nocTyma: it aBTOPU30B.
[OJIb30BaTeseH. — TEeKCT: DJIEKTPOHHBIMN.



https://rusneb.ru/
https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
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6. Dy1eKTPOHHO-0ubmoTeuHast cuctema JJonIl'Y: caiit / ®I'BOY BO «/lonl ' V». —
Hownerk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexxum m0-
cTyna: cBOOOIHBIN. — TEKCT: AJEKTPOHHBIMN.

7. JJekTpoHHbI Katajsor Hayunoii 6uGmuoreku [lonl'Y: pasnen caiita / Hb
Joul'Y. — Tekct: snekrponnsiii / DbC loul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mata oopamenus: 01.09.2023). — PesxxuM 0CTyIa: MOMCK CBOOOTHBIN, SJIEKTPOHHBIC JOKYMEH-
TBI — JJ1s MoJib3oBaTeieit Jlonl'y.

8. daexTponHblii apxuB Joul'yY: paznen caiira / Hb Jloul'Y. — Tekct: 3meKTpoH-
ueiid / OBC Jlonl'VY: caiit. — URL: http://repo.donnu.ru/ (nara oopamenus: 01.09.2023). — Pe-
UM JIOCTYIA: CBOOOHBIN.

13. I[TPOTPAMMHOE OBECIIEUEHUE

1. Windows 7 PRO (kopnoparusnas nunen3us Joul'Y Ne 46484614)

2. Microsoft Office (koprioparuBHas nuten3us Joul'Y Ne 46472919)

3. Microsoft Visual Studio (nmuuensust nporpammsl Dream Spark i BeicInx yueOHBIX
3aBEJICHUN)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuu GPL, Apache,
BSD st cB0OO0THOTO TIPOTPAMMHOTO 00ECIICUCHHS ).
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