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1 Henu u 3a1a4u M3yYEeHUsS! TUCHUILIMHBI

1.1 Ieap ocBOeHUS] TUCHMIUIMHBI — IpUOOpeTeHHe 3HAHMM MO OCHOBaM JIMHEWHOM
anreOppl M AHAIMTUYECKOM TeoMeTpuM U co3fJaHue (yHJaMEHTalIbHBIX  MOHATUN
MaTeMaTHYECKOro 00pa3oBaHMsl, KOTOPbIe HEOOXOAUMBI B JAalbHEHUIIEM NMPU U3yYEHUH IEJIOT0
psana cHenMaigbHbBIX M OOMMX JUCLUMIUIMH. BaXHOW 1Lenbl0 AUCHUIUIMHBL  SBISETCA
¢dopMHpOBaHHE y CTYJCHTOB CTPOTOTO HAYYHOI'O JOKAa3aTENbHOIO IOAXO0Ja MpPU OCBOCHUU
MaTEMAaTHYECKUX TEOPHH.

1.2 3agaun AMCHUILIMHBI

— 3HaKOMCTBO C METOJIaMH JIMHEWHON BEKTOPHOU anreOphl, pa3BUBAIOIIUMHU JIOTUYECKOE
MBIIUIEHUE U HABBIKM MAaTEMATHYECKUX PACCYKIAECHUN U I0KA3aTEIIbCTB;

— OCBOEHHME OCHOBHBIX PUEMOB PEIICHUS MPAKTUUECKHUX 3a]a4 JTMHEHHON anreOpsl;

— IPUMEHEHUE METO/I0B BEKTOPHOMU aireOphl K 3a7a4aM aHAJIMTUYECKONU T€OMETPHH;

— U3y4YeHUE TEOPHUH, METOJIOB, AITOPUTMOB aNreOphl AJIs PEUICHUS MPAKTUYECKUX 3a]1ad
WH(OPMAIIMOHHBIX TEXHOIOTHH.

1.3 MecTo AucHMILVINHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuuninuHa «AHaTUTHYECKas TeOMETpUs W JIMHeWHas anreOpa» OTHOCUTCS K
oOs3arenpHOM yactu brnoka 1 "ducuuninunasl (Moaynun)" ydyeGHoro miaHa. B coorBercTtBuu ¢
pabounm y4eOHbIM TuTaHOM HampasieHuss 11.03.04 «DnexkTpoHMKA M HAHOAJIEKTPOHMKA
TUCHMIUTMHA W3y4aeTcss Ha 1 Kypce mo ouHOW Qopme o0ydeHus. Buma mpomMexyTOdHOM
aTTeCTalllU: SK3aMeH.

Jnist u3ydeHHuss JUCHUIUIMHBI HEOOXOJWMBI 3HAHUS, IMOJyY€HHBIE B IIKOJBHOM Kypce
MaTeMaTUKU. 3HAaHWS, TOJIY4YEHHbIE B paMKaxX JaHHON JUCHMIUIMHBI, HCIONb3YIOTCS B
nanpHelmeM npu m3ydeHun guciuiumH: b1.0.14.01 «OcHoBel Mexanwkw», b1.0.15.02
«mxenepHas 1 KoMIptoTepHas rpadukay, b1.0.16.04 «Teopus BEPOSATHOCTHU u
MaTeMaTU4yecKasl CTaTUCTUKAY, b1.B./IB.03.01.04 «IludpoBas obpaboTka M300paKeHUI»,
b51.0.14.04 «OCHOBBI ONITUKH.

1.4 Ilepeyens MaaHMPyeMbIX Pe3yJbTATOB O0OYYeHHUS] MO JUCHUIIMHE (MOAYJI0),
COOTHECEHHBIX C INIAHUPYEMBIMH Pe3YJIbTATAMH OCBOCHHA 00Pa30BaTEJbLHOM IPOrPaMMBbI

WN3yyenne pnaHHOW y4yeOHOM JAMCLUMIUIMHBI HampaBiIeHO Ha (QOpMHUpOBaHUE Y
00yyaromuxcsl CIeIYIOUUX KOMIETEHIIHNA:

KO,H 1 HAUMCHOBAHUC MHAUKATOPA JOCTHUIKCHUSL PeSyJ’IbTaTH 06yqu1/I;{ IO AUCIUILIINHE
KOMIICTCHIIMH

OIIK-1 Cnoco6eH ucnoIb30BaATh MOJIOKEHHS, 3aKOHBI M METO/AbI €CTECTBEHHBIX HAYK M MATeMATHKH J1JIs1
pelieHus 32124 HHKEHEPHOI eI TeJIbHOCTH

HOIIK-1.2. VYwmeer mnpuMeHiITh (u3myeckue | 3HAET TOCTAHOBKY OCHOBHBIX 3a7ad  aHAJTUTHYCCKOU
3aKOHBI 1 MaTeMaTHIeCKHe METO/BI JUIS PEIICHNsI | TEOMETPUU W JHMHEHHOW anreOpbl M OCHOBHBIE METOJBI MX
33124 TEOPETHIECKOTO M MPUKIJIAJHOTO XapakTepa | peIleHHs.

YMeeT JIOTHYECKH MBICIUTh, TPOBOJHUTH JOKa3aTesIbCTBA
OCHOBHBIX yTBEPKJCHHUH, yCTaHABINBATH JIOTHIECKUE CBA3H
MEXAy HOHATHUSMH, NMPUMEHSATHh IOJyYCHHBIC 3HAHMS JUIS
pelIeHus] IPUKIIAIHBIX 3a1a4d.

Braneer  mMeromamm  anreOpanyecKH-TeOMETPUYECKOTrO
MOJX0/1a K MCCIICOBAHHUIO TEOPETUYECKUX W IMPUKIIATHBIX
BOIIPOCOB M 331a4 MHXCHEPHOH NMPAKTHKH.

PesynbraTel 00ydeHUs MO JTUCIMIUIMHE JIOCTUTAIOTCS B paMKaxX OCYIIECTBICHMS BCEX
BUJIOB KOHTaKTHOM U CaMOCTOSITENbHOM paboThl OOyyarommxcs B COOTBETCTBUU C
YTBEPKJICHHBIM YU€OHBIM IIJIAHOM.

WuaukaTtopel  TOCTHXKEHUS KOMIETEHIMH CUMTAlOTCS  CHOPMUPOBAHHBIMH  MpU
JOCTH>KEHUH COOTBETCTBYIOIIUX UM PE3yJIbTaTOB O0YUYECHHUS.

2. CTpyKTypa M coep:KaHHe JUCIUIIIHHBI



2.1 Pacnipenesiennie TPYA0EMKOCTH TUCHUIJIMHBI 110 BUIaM padoT
OOmiast TpyI0EMKOCTh TUCIMILIMHBI cocTaBiseT 4 3adeTHbX eaunul] (144 daca), ux
pacnpe/esieHre 0 BUiaM paboT MPeICTaBICHO B TabIuIe

Bunsr pador Bcero dopma o0yueHus
4acoB OYHO- 3a049Has
oHak 3a0uHast
3 _ _ _
ceMecTp ceMecTp ceMecTp Kypc
(Jacen) (Jacen) (dackn) ("ackn)
KoHTakTHasi paboTa, B TOM 4HcJe: 52,3 52,3
AyauTopHble 3aHATHSI (BCEro): 52 52
3aHATHS JIEKIIMOHHOTO THIIA 18 18
MIPAKTUYCCKHUE 3aHATHS 34 34
HWnas koHTaKkTHas pa6oTa: 53 5,3
KoHTpoab caMmocToaTeIbHON paboThl 5 5
(KCP)
IIpomexxyTounas arrectanus (MKP) 0,3 0,3
CamocTosiTeJIbHasi padoTa, B TOM 51 51
qucie:
Koumponvnas paboma 16 16
Camocmosimenvnoe usyyenue pazoenos,
CcamMono02omosKa (npopabomka u
nogmopenue AeKYUOHHO20 MAmepuana u
mamepuania — y4eOHUKO8 U Y4eOHbIX 35 35
nocobuil, n0020mMosKa K 1a060pamopHuiM u
NPAKMUYECKUM 3AHAUIM, KOLIOKGUYMAM
um. 0.)
IMoaroToBKa K TEKYyIIEMY KOHTPOIIO - -
Kontpoas: 35,7 35,7
IMoarotoBKa K 3K3aMeHy 35,7 35,7
Oomas gac. 144 144
TPY10€eMKOCTh B TOM YHCJIe
KOHTAKTHAas 52,3 52,3
padora
3a4. e/ 4 4
2.2 Conepxxanue QU CHUNTHHBI
PaCHpe,Z[CHCHI/Ie BHUI0B yqe6H0171 pa6OTLI U UX TPYAOCMKOCTH 110 pa3acyiaM TUCHUIINHBI.
Pasernsl (TeMbl) AMCIUIUIMHBL, H3y4yaeMble B 1 cemectpe (ounas popma obyuenust)
KosnuectBo acos
Bueayaur
Ne HaumenoBanue pas/einos (Tem) Ayaaropuas opHyaﬂ
Bcero pabora
pabora
JI 113 JIP CPC
1. Teopus MaTpUII ¥ OMIpeeTUTEIICH 6 8 10
2. BekTophl 1 IelicTBHS HaJ HUMH 2 6 7
3. [IpsiMple THHAN U TUIOCKOCTH 2 4 8
4. BekTopHBIC IPOCTPaHCTBA M OIPOCTPAHCTBA 2 4 9
5. Teopus NTMHEHHBIX ONIEPATOPOB 2 6 8
6. KBanparnunsie GpopMbl, KpUBBIE U TOBEPXHOCTH BTOPOTO 4 6 9
nopsKa
HUTOI'O no pasoenam oucyuniurol 103 | 18 34 51
KonTtpons camocrosrtensroi padbotel (KCP) 5
[Ipomexytounas arrecranus (MKP) 0,3
[ToAroToBKa K TEKYLIEMY KOHTPOJIO 35,7
OO1mas Tpy10eMKOCTb 10 AUCIUIUINHE 144

[Tpumeuanue: JI — nexmuu, [13 — mpaktuueckue 3ansaTust / cemuHapsl, JIP — maGopaTtopHble
saasaTusi, CPC — camocrositenpHas paboTta cTyneHTa



2.3 Conep:xaHue pa3iesioB (TeM) TUCHUILIHHBI
2.3.1 3aHATHHA JEeKIMOHHOTO THIIA

HaumenoBanue pasgena
(TeMsr)

Coneprxanue pasnena (TeMbl)

dopMa TEKyLIEro
KOHTPOJIA

Teopus maTpuu u
omnpeaenurenei

[ToHsiTHE MaTPUIIBI M ONIEPALIMY HAJ HUMU. Buabl MaTpHII.
Oynkuuu  Matpull.  OnpenenuTend  MalblX — MOPSIKOB.
Omnpepenurens n-ro  mopsaka. OCHOBHBIE — CBO¥CTBa
onpeaenureneid. IlpuBeneHune  Marpuubl K [JIaBHOMY
CTymeH4aToMy Buay. Teopema 00 oOpaTHOW MarpwHIe.
Metonpl HaxOoXIeHHs oOpaTHOW  MaTpuipl. Pemenwne
MaTpUYHBIX ypaBHEHHH. AureOpandeckne IOMONHEHUS U
MUHODBI. Teopema  Jlamnaca. MeToapl  BBIYHMCIICHUS
ompezenuTeneld BbICOKMX mopsiakoB. Popmynsl Kpamepa.
CsoiicTBa JIMHEHHOM 3aBHUCUMOCTHU u JIMHEHHOM
HE3aBUCHMOCTH CTPOK (CTONOIOB) MaTpuibl. Teopema o paHre
matpuibl. OTHOPOIHBIE U HEOJHOPOAHBIE CUCTEMBI JTHHEHHBIX
ypaBHenuil. [Tonsitue coBmecTHOCTH U HecoBMecTHOCTU CIIY.
MeTonpl HaxoXIOeHHS permeHus HeBbIpokaeHHor CIIY.
Obmiee, gactHOe U OazucHoe pemeHus. Teopema Kponekepa-
Kanemnn.

K

BexTops! 1 aeiicTBUs HaJ
HUMUA

ONeMEeHTHl aHAINTHYECKOW TI'€OMETPUH HAa IUIOCKOCTH W B
MIPOCTPAHCTBE. Cucrembl KOOpIMHAT: JieKapToBas,
KOCOYTOJIbHasA, TOJsIpHast, cepuduecKkas, LWINHIPUIECKas.
Panuyc-Bektop. Bektopsl u nefictBue Hax HuMu. CKalsipHOE,
BEKTOPHOE U CMEIIaHHOE NMpou3BeneHHs BeKTopoB. CBoiicTBa
MIPOCKLIUK BEKTOPa Ha OCh. YCJIOBUS KOJJIMHEAPHOCTU H
KOMIUIAHAPDHOCTU BEKTOpOB. JleneHue oTpe3ka B JaHHOM
OTHOIIICHUU.

IIpsimble nUHMY U
IJIOCKOCTH

VYpaBHEHHE NOBEPXHOCTH U JIMHHMU. YPaBHEHHs IPSMOM Ha
IUIOCKOCTU: o0O0llee, KAHOHUYECKOE, IapaMETPUYEcKoe, C
YIJIOBBIM KO3 PUIMEHTOM, B oTpe3kax. [Iy4ok mnpsiMBIX.
IomynnockocTy, paccToAHUE OT TOUKH A0 npsmoil. Ilpsamas n
IUIOCKOCTh B MPOCTPAHCTBE. B3anMHOE MOIOXKEHHE NPSAMON U
miockocty.  Ilydok  mnockocredl.  IlomympocTpaHcTBa,
pPAacCTOSIHUE OT TOYKHU JI0 MIOCKOCTH.

BexTopHble
IIPOCTPAHCTBA U
IIOJIIPOCTPAHCTBA

Omnpenenenue, NpocTeNIe CBOMCTBA U MPUMEPHI BEKTOPHBIX
MIPOCTPAHCTB. N-MEPHBIE BEKTOPbl M JACHCTBHSA HaJ HHUMH.
JIuHeliHbple KOMOWHAIIMM, JTUHEHHAsS 3aBUCUMOCTb U JIMHEHHAs
HE3aBHUCHMOCTh CHCTEMBI BEKTOPOB. PasioxeHue BeKTopa Io
cucTeMe BEKTOpOB. PaHr u 0a3uc CHCTEMBI BEKTOPOB.
KoopaunaTel BekTOpa, 3ameHa 0Oas3uca U TpeoOpazoBaHHE
KOOpJAMHAT. IMoxmpoctpaHcTBa. I'eomerpuueckas
unTepnperanus CJIY. Ctpoenne MHOkecTBa pertenuii CJIY.

Teopus TMHENHBIX
0TIepaTopoB

JluneitHple peoOpa30BaHMUs BEKTOPHBIX MPOCTPAHCTB. Anpo u
o0pa3 InmHEWHOro oTOOpakeHWs. MaTpuna JIHHEHHOTO
oreparopa. JleHCTBUS ¢ JIMHEHHBIMH TPEOOPa3OBaHUSIMH.
[IpeoOpa3zoBanne MaTpUIBl JIMHEHHOTO OIEpaTopa IpH
repexojie K HOBOMy 0asucy. XapakTepuCTHIECKUl MHOTOYJIEH
npeoOpa3oBanusi. CoOCTBEHHBbIE BEKTOPHI M COOCTBEHHBIE
3HaueHMs. basuc mpocTpaHCTBa M3 COOCTBEHHBIX BEKTOPOB.
KanoHngeckoe pa3inokeHne MaTPHUIIHL.

Ksagpatudansie ¢popmsl,
KpPHUBBIE ¥ TIOBEPXHOCTH
BTOPOTO MOPSIIKA

OmnpeneneHre W MaTpUYHAS 3aMUCh KBAaAPATHYHON (HOPMBEL
HesripoxnenHoe mpeobpa3oBaHue KBagpaTHIHOH (GOpMBI K
KaHOHWYECKOMY  BHIy. OKBHUBAJICHTHBIE  KBaJpaTHYHBIC
¢opmel.  TlonoxwurensHO  (OTPHIATENFHO) — OINPECIICHHBIE
kBagpatuanele  (opmel. Kpurepmit CuibBecTtpa. 3akoH

HUHEpLUHU KBaJIpaTUYHBIX bopm. OproronansHoOe
npeoOpa3oBaHue KBaJpaTHYHOW (HOPMBI K KaHOHHUYECKOMY
BUJTY.

KBagparnunas ¢opma B  JIBYXMEpHOM  IIPOCTPAHCTBE.
KaHoHMYeckne ypaBHEHHUs! KPUBBIX BTOpOro nopsaka. Kpusbie
BTOPOTO _MOPSAKA: OKPYXHOCTb, DJJUIMIC, THUIepOona |




napabojna; WX TEOMETPUYECKHE CBOMCTBA, YpaBHCHHS W
noctpoeHue. OOlee ypaBHEHHE KPHUBBIX BTOPOTO MOpPSIKA.
Knaccudukanus xpusbslx BTOporo nopsiaka. Kanonumueckue
ypaBHEHHUS MIOBEpXHOCTEN BTOPOTO HOpsAKa.
Hunuuapuueckue M KOHUYeCKHe NoBepxHocTH. [loBepxHOCTH
Bpamenus. OOmiee ypaBHEHHE TIOBEPXHOCTEH BTOPOTO
mopsiaka. Kmaccndukamms moBepxHocTel. IlpsMonuHerHbIe
00pa3yromue MOBEpXHOCTEH.

2.3.2 3aHATHS CEMHMHAPCKOT0 TUNA (MPpaKTHYecKHe / CEeMHHAPCKHE 3aHATHA/
JlabopaTropHbie padoThl)

Ne

HaumenoBanue pasgena
(TeMsr)

Temartuka 3aHsTHIA/pa3dop

®dopMa TeKyILIEero
KOHTPOJIA

1.

Teopus matpun u
onpeaenuTenen

CrnoxeHue, BBIYMTAHUE, YMHOXXEHME MATpPHILl, HaXOXKJICHHE
OIIPEAETNUTENST BTOPOTO, TPETHErO MOPSIIKOB M MaTPHUIBI N-TO
mopsiiKa, OOpaTHON MaTpPHWIIE; paHTa MaTpuIbl. HaxoxmeHue
peUICHUs] CHCTEMBI JMHEWHBIX YpaBHEHHH 1O (opmynam
Kpamepa, ¢ momompio oO6paTHOM MaTpuIlsl, MeTogoM [ aycca.
Pemienne  MarTpuuHbIX ~— ypaBHeHuil.  BbluucieHue U
MIPUMEHECHHE anreOpandecKix JONOIHECHHH ¥ MUHOPOB.

Pewenue 3a0au
KP

BexkTops! 1 aeiicTBus Hag
HUMU

OnpeneneHye NOJSIPHBIX U JE€KaPTOBBIX KOOPAWHAT TOYKU Ha
IJIOCKOCTH, ONpeJesieHHe KOOPAMHATHI TOYKH B HOBOWM
CUCTEME IpU MapajUIeIbHOM IIEPEHOCE, I0BOPOTE OCeH
nekapTtoBoi; [leneHue oTpe3ka B 3aJJaHHOM OTHOUICHUH,
IJI0IA/b MHOTOYTOJIbHUKA. Anrebpanueckas u
TPUTOHOMETPHUYECKAs dhopMbI KOMIUIEKCHBIX qucen,
KOMIUIEKCHasl IIOCKOCTh. JIeHCTBUA HaJl KOMIUIEKCHBIMU
YHUCIIAMHU.

CnoxxeHue BEKTOPOB, YMHOXXEHHE BEKTOpa Ha CKajsp,
HaxOXJCHHUE [JMHBl BEKTOpAa, yIJa MEXAY BEKTOpaMH,
IUIOMAAN  TapajuiesiorpaMMa, o0BeM  IMapajulesenuIea,
TPEYroJbHOW MNHUpPaMUIbl, IOCTPOEHHBIX Ha  BEKTOPAaX.
CkamsipHOe, BEKTOPHOE U  CMELIaHHOE IPOU3BEICHUS
BEKTOPOB. Pelienne TpeyroapbHuKa.

Pewenue 3aoau
KP

IIpsimble nuHMU U
TUIOCKOCTH

VYpaBHEHME NOBEPXHOCTH U JMHHMM. YPAaBHEHMs IPSAMOM Ha
IUIOCKOCTH: 00Iee, KaHOHMYECKOE, IapaMeTpHUuecKkoe, ¢
yITI0BEIM K03 duimentom, B oTpeskax. Ilydok npsmsbIx.
HAXOXKJACHHE YPaBHEHHMS MEAHWAH, BBICOT M OHCCEKTpHC
TpeyroyipHHUKa. llOJTyIIOCKOCTH, paccTOSHHE OT TOYKH [0
npsmoil. IIpsiMasg M MIOCKOCTE B MpOCTpaHCTBE. B3ammHoe
MOJIOKEHHE MnpsMoil M 1wiockocTH. Ilydok miockocrei.
[MosmynpocTpaHcTBa, pacCTOSIHUE OT TOYKH JO INIOCKOCTH.

Pewenue 3aoau
KP

BexkTopHsie
MPOCTpaHCTBA U
MOATPOCTPAHCTBA

JluHeltHpIe KOMOWHAINHY, JIMHEHHAS 3aBUCUMOCTD W JIMHCHHAS
HE3aBUCHUMOCTb CHCTEMBI BEKTOPOB. Pa3nojkeHue BekTOpa IO
cucTteMe BEKTOpoB. PaHr u 0a3uc CHCTEMBI BEKTOPOB.
IIpoBepka IMHEWHON 3aBUCHMOCTH BEKTOPOB, HAXOXKICHUE
6a3nca JHHEHHOW  O0OOJIOYKM  BEKTOPOB;  HAXOXKICHHE
(byHIaMEHTaIbHOW CHCTEMbI PEUICHHH CHCTEMBbI JIMHEHHBIX
OJTHOPOJHBIX YPaBHEHHUI; HAXOXIEHHE MaTPHUIIBI IIepexo/a.

Pewenue 3aoau
KP

Teopust TMHENHBIX
0IIepaTopoB

Haxoxxaenne mMaTpuilbl THHEHHOTO omepaTopa; 0asuca siapa u
obpa3za. [IpeoOpazoBanue MaTPUIHI TUHEWHOTO OomepaTopa npu
epexojie K HOBOMy 0a3ucy. XapakTepHCTHUECCKUI MHOTOUJICH
npeoOpasoBanus. COOCTBEHHBIE BEKTOPHI KM COOCTBCHHEIC
3Ha4YcHUs. JIMHEHHBIC OllepaTOPBI IPOCTON CTPYKTYPHL.

Pewenue 3aoau
KP

Ksanparnunsie Gpopmsl,
KPHBBIE M TOBEPXHOCTH
BTOPOrO MOPsIIKA

Haxoxnenne marpuipl KBaJpaTHYHOH (OpMbI; IpUBEICHUE
KBaZpaTUYHOH (OPMBI K KAaHOHMYECKOMY BHUIY. 3aKoH
nHepuuu. OpToroHansHOe mpeoOpa3oBaHNe KBaJpaTHYHOMN
(OpPMBI K KAHOHHYECKOMY BHUITY.

Haxoxnenne  QoKycoB,  SKCUEHTPUCHTETa,  aCHUMIITOT,
JUPEKTPUCH TUIepOoIsl, Ammica, napabonsl. OnpeneneHue
TUIIA KPUBOW U IOBEPXHOCTU BTOPOrO MOPSIAKA.

Pewenue 3aoau

KP




3ammra nmaboparopHoi padotsl (JIP), Bemonnenue kypcooro npoekrta (KII), kypcosoit
pabotel (KP), pacuerHo-rpadmyeckoro 3amanust (PI'3), manmcanme pedepara (P), scce (9),
koutokBuyM (K), rectupoBanue (T) u BeimoaHeHUE KOHTPOJIBHOH padoThl (KP).

[Tpu M3yueHNH AMCUUIUIMHBI IPUMEHSIETCS 3JIEKTpOHHOEe 00yueHue (mpoektop u D9BM),
JTMCTAaHIIMOHHBIE 00pa3oBaTeIbHbIC TEXHOIOTHU B cooTBeTcTBHU ¢ DI'OC BO.

2.3.3 [IpuMepHasi TeMaTHKa KYpPCOBBIX padoT (MP0EKTOB)
KypcoBsie paboTsl HE TPEyCMOTPEHBI YUEOHBIM IIAHOM.

2.4 llepeyeHb y4eOHO-METOAMYECKOT0 00eceYeHUs AJIs1 CAMOCTOATEIbHOH padoThl
00y4aroIUXCcH Mo JUCUMUILIMHE (MOTYJII0)

Ne Bung CPC

HepequL y‘Ie6HO'MeTOI[I/I’~IeCKOFO obecneueHus JUCHUIIIIUHBI I10
BBIIOJIHEHUIO CAMOCTOSTEILHOM pa6OTI)I

1 [IpopaboTtka 1 moBTOpEHHE
JIEKIMOHHOTO Marepuaia u
Marepuala yueOHHKOB U
y4eOHBIX TOCOOHit

Onnatin-xype «J/lunetinas aneebpa u ananumuveckas eeomempusy. — Cankm-
IlemepOypeckuti noaumexnuueckuti ynueepcumem um. Ilempa Benuxoco. —
URL: https://www.coursera.org/learn/lineynaya-algebra

Onnatin-xype  «/luneiinas aneebpa: mampuyvl U 0OMoOOpAdCeHUusy. —

Hosocubupckuii 20CY0apCmeeHHbill VHUBepcumenm. - URL:
https://www.coursera.org/learn/linear-algebra-matrices?
Onnatin-xypce  «/luneiinas — aneebpay. — HHUy BIID. - URL:

https://www.coursera.org/learn/algebra-lineynaya

2 HO,I[I'OTOBKa K IPAKTUYCCKUM
3aHATHAM

Bexmopnas ancebpa: memoouueckue ykazanus u UHOUBUOYAIbHLIE 3A0AHUS /)
Cocm.: B. A. Ilonos, A. B. ll]epbakosa. - Tambog: H30-60 Tamé. coc. mexH.

yi-ma, 2008. - 28 ¢. — Texcm: snexkmpounnwiiill Ungopmayuonnas cucmema
"Eounoe okHO Oocmyna K obpaszosamenvhuim  pecypcam” — URL:
http://window.edu.ru/resource/143/64143

Mukenbepe M.A. 3adauu no ananumuueckoiu ceomempuu. - Camapa:
Camapckuii  2ocyoapcmeenmviti  yuugepcumem". - 73 ¢, — Texcm:
onexmponnviill  Hupopmayuonnas cucmema "Edunoe okno docmyna K
0b6pazogamenbHuIM pecypcam” — URL:

http://window.edu.ru/resource/636/74636

3 | loaroToBka K KOJJIOKBUYMY

3adopoxcnori  B.H.  Bwicwas — mamemamuxka — 01 MEXHUYECKUX
\yHusepcumemos. Yacmo Il. Ananumuueckas eeomempus: Yuebnoe nocobue /
B.H. 3aoopooicnsiii, B.@. 3anemennc, A. FO. Tpughonos, A.B. Llanosanos. -
Tomck: H30-60 Tomckoeo nonumexuuueckozo ynugepcumema, 2010. - 398 c. —
Texcm: snexmponnsiti // Ungpopmayuonnasn cucmema "Eounoe oxno docmyna
K 0b6pazoeamenbHviM pecypcam” — URL:
http://window.edu.ru/resource/599/75599

Caaxsan I'.P. Dnemenmol aunetnoil aneebpul: Jlekyuu no Kypcy mamemamuxu.
- Hlaxmer: FKOPIYSC, 2002. - 34 c¢. — Texem: onexkmponnviii I/
Unpopmayuonnas cucmema "EOunoe okno docmyna Kk 00pazosamenbHbiM
\pecypcam” — URL: http://window.edu.ru/resource/125/47125

4 | BrInoigHEeHHE KOHTPOJIBHBIX
paboT M THIIOBBIX PacYeTOB

Copoxuna M. P., Moxan B.JI, Huxmanoea M.P. Ancebpa u anarumuyeckas
eeomempus: Koumponvro-usmepumenvuvlie mamepuanvt no kypcy. - Tromenw:
TiomlHI'Y, 2004. - 36 c. — Texcm: aaexmponnviii // Hnopmayuonnas
cucmema "Edunoe okno docmyna k obpazoéamenvhvim pecypcam” — URL:
http://window.edu.ru/resource/604/46604

Kysueyosa C.H., Jlyxuna M.B., Munosanosuu E.B. Tunosvie pacuemul 0ns
CcmMyO0eHmog IKOHoMuueckux cneyuansnocme. I kypc (mooynw 1-2). Jluneiinas
aneebpa u aumarumuyeckas ceomempus: Yuebno-memoouyeckoe nocobue. -
CIll6: CIlel'y HTMO, 2010. - 48 c¢. — Texcm: onexkmponnviii |/
Hugopmayuonnas cucmema "Edunoe oxHO docmyna K 006pa308amenbHbIM

\pecypcam” — URL: http://window.edu.ru/resource/275/69275

Y4eOHO-METOANYECKHE MaTepuajbl I CAaMOCTOATEIBHONW pabOThl OOYYalOIIUXCS W3
qrclia MHBAIKU/IOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSAMH 3/10poBbs (OB3) nmpenocraBnstorcs
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYEHUSIM HX 3J0POBbS M BOCIIPUATHS HHPOPMAIUH:
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Jljig U1 ¢ HapyUIeHUSIMU 3pPEHUS:

— B [1€4aTHOW (hopMe YBEIUYECHHBIM HIPUPTOM,

— B popMe JIEKTPOHHOTO IOKYMEHTA,

— B (popme ayauodaiina,

— B IIeyaTHOM opMe Ha si3bike bpaitns.

JUist a1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jljig au11 ¢ HapyIeHUSIMA OIIOPHO-JBUTATEILHOTO arapara:

— B mieyaTHoi opme,

— B popMe IIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

JlaHHBIN TepedyeHb MOXET ObITh KOHKPETU3MPOBAaH B 3aBUCUMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

3. O0pa3oBaTejibHbIE TEXHOJIOTHHM, NPHUMEHsieMble TPH OCBOEHHHU JTUCIHUILIHHBI
(MmonxyJis)

B xome wu3ydeHMs [OHCUMIUIMHBI MPEIYyCMOTPEHO HCHOJIB30BAHUE  CIIEIYIOIINX
00pa3oBaTeNbHBIX TEXHOJOTHUM: JICKIIUH, MPAKTHUUYECKHE 3aHITHS, IOATOTOBKA MHUChbMEHHBIX
AHAJTMTUYECKUX padoT, caMOCTOsITENIbHAs paboTa CTYIEHTOB.

KoMneTeHTHOCTHBI MOAXO0A B paMKax IPEenojaBaHusl IUCLUUILIMHBI peaau3yercs B
WCIIOJIb30BAHUM MHTEPAKTHUBHBIX TEXHOJIOTMM M aKTUBHBIX METOJOB (IIPOCKTHBIX METOJIUK,
pa3bopa KOHKPETHBIX CUTYalluii) B COYETaHUU C BHEAYJUTOPHOU pabOTOH.

NudopmanoHHble  TEXHOJIOTHH, TPUMEHSEMbIC TIPH W3YYCHHH  JUCIUILTAHBI:
HCITOJIb30BaHUE HH(pOPMaAITMOHHBIX pecypcoB, JOCTYITHBIX B nH(pOpMaIMOHHO-
TEJIEKOMMYHUKAMOHHOW ceTh IHTepHET.

AnantuBHbIe 00pa30BaTeNIbHBIE TEXHOJIOTUH, IPUMEHSIEMBbIE IPU U3YUCHUN TUCIUILTAHBI
— JUIs JIAL C OTPAaHMYECHHBIMU BO3MOXXHOCTSIMH 3J0POBbSl TMPEIAYCMOTPEHA OpraHU3aIus
KOHCYJIbTallU} C UCHOJIb30BAaHUEM HJIEKTPOHHOM MOYTHI.

4. OueHoYHbIe CpeICTBA /sl TeKyUIero KOHTPOJISI YCIeBAeMOCTH M NPOMEXKYTOYHOI
aTrecTauuu

OrneHOUHBIE CpelcTBa MpeJHAa3HAYeHBl Ui KOHTPOJII M OIEHKH 00pa30BaTebHBIX
JOCTHO)KEHUH 00yvaromuxcs, OCBOMBIIMX MPOrpaMMy y4eOHOM AMCHUIUIUHBI «AHanumu4eckas
eeomMempusl U TUHENUHAs aneeopa.

O1eHOUHBIE CPEJCTBA BKIIIOUAET KOHTPOJIbHBIE MaTepHalibl Ul NMPOBEACHUS TeKyIIero
KOHTPOJst B (GOpME mecmoguix 3a0aHull, PA3HOYPOBHESbIX 3A0AHUU, OMYEmos No
UHOUBUOYANLHBIM U NPOEKMHO-2PYNNOBbIM 3A0AHUAM Y TIPOMEKYTOUYHOH aTTecTanuu B popme
BOIIPOCOB U 33J]aHUI K DK3aMEHY.

CTpyKTypa OLIEHOYHBIX CPEACTB AJIsl TeKYLIeil U MPOMEKYTOYHOM aTTeCTAIMU

Kon 1 HanmenoBanue HanMeHoBaHME OLIEHOYHOTO Cpe/ICTBA
Ne Pe3ynbrarel 00y4ueHus
MHJIIKaTopa . ITpomexyTouHas

n/n (B cootBeTcTBMU C 1I. 1.4) Texyuii KOHTPOIb

(B cooTBeTcTBHH C 1. 1.4) aTTecTalys

NOIIK-1.2. VYmeer | 3Haer MOCTaHOBKY | Bonpocwi koanokeuyma 1-16, | Bonpoc na

NPUMEHATh  (PU3NUECKHE | OCHOBHBIX 3agaq | 40 — 56 9K3amMeHe
1 3aKOHBI U | aHAJIMTUYECKOM KP Nel, KP Ne2 1-9, 62-74

MaTeMaTUYECKUEe METOIbl | FEOMETPUM W JIMHEIHOU

JUISL pEeLLICHNUST anreOppl W OCHOBHBIE

METO/Ibl UX PElICHUsI.




3aga4 TCOPETHICCKOTO U
MPUKJIaAHOrO XapaKTepa

VYmMmeer JIOTHYECKHU
MBICJIUTD, MPOBOIUTH
JI0Ka3aTelbCcTBa
OCHOBHBIX YTBEPIXKICHUIA,
yCTaHaBJINBATh
JIOTHYCCKUE CBSI3U MEKIY
MOHATHAMH,  HPUMEHSIThH
MOJy4EHHbIC 3HAHUS [UIs
peteHus MPUKIATHBIX
3a7a4.

Bonpocwer konnoxeuyma 17 —
26
KP Ne3, KP Ned

Bonpoc na
IK3AMeHe

10-26, 75-79

NOIIK-1.2. Ymeer
NPUMEHATh  (PU3UIECKUE
3aKOHBI "
MaTeMaTHYeCKHe METOJIbI

Brnaneer
anreOpandecKu-
TEOMETPUIECKOTO
MoJX0a K UCCIIEeJOBAaHHIO

METOIaMU

Bonpocwi konnoxeuyma 27 —
39
KP Ne5, KP Ne 6

Bonpoc na
IK3aMeHe
26-61, 8088

JJIA peIICHU L TCOPCTUICCKUX n
NPUKIAJHBIX BOIPOCOB U
3ajga4dy HH)KeHepHOﬁ

ITPAKTUKH.

TunoBbie KOHTPOJIbHbIE 32IaHUS UJIM NHbIE MATepPHAaJIbl, He00X0AMMBbIE /1JI51 OLlEHKHU

3HAHMI, yMEHHUI1, HABBIKOB U (HJIH) ONBITA AeATEJbHOCTH, XaPAKTEPHU3YIOIIHUX ITANbI
(opMupoBaHus KOMIeTEHIMH B MpoLiecce OCBOeHHs 00pa30BaTeIbHOI MPOTrPaMMbl
IlpumepHnulit nepeuens 60npocos u 3a0anuil

Konmponvnan paboma
Tunosoti sapuanm KP Ne 1
1. Haiimu onpedenumenv mampuybol

2 -1 4 1 0
0 1 0 4 5
3 1 4 2 4
11 1 2 4
2 4 -1 3 3
2. Pewumv mampuunoe ypasHenue
8 4 1 -3 2 11
2 1 0)X=({1 -2 3
3 15 -9 7 -9

3. Pewums cucmemy ypasnenuii: a) memooom obpamuou mampuysl; 6) memooom Kpamepa

X1 +x, —2x3+x,=0
2x1 + X, +4x3 + x4 =5
—5x; —7x; +x3—4x, =6
2x1 +4x, —3x3 + 2x4 = —1

4. Pewumo CJIY memooom I'aycca (obwee u uacmuoe peuierue)
2x1 — Xy +3x3+4x, =5
4x1 — 2%y + 5x3 + 6x4 =7
6x1 —3x, +7x3 +8x4, =9

8x1 —4x, +9x3 + 10x, = 11

Tunosou sapuanm KP Ne 2
1) Konnuneapmnwvi 1u 6ekmopul € U C,, NOCMpOeHHble no eekmopam a u b?

a=(1;-2;3), b=(3;0;-1), c; =2a+4b, c,=3b—a




2) Hatimu xocunyc yena mexcoy ekmopamu AB u AC.
A(1;,-2;3), B(0;-1;2), C(3;—45)
3) Buvluuciums niowads napaiienocpamma, ROCMpoeHHo20 Ha 6ekmopax a u b.
a=p+2q, b=3p—q, Ipl=1lql =2, (pg) =%
4) Komnaanapuol au éexmopwi @, b u ¢?
a=(2;3;1), b=(-1;0;-1), c=(2;2;2)
5) Hanwr éepuunvl mempasopa A,, A,, Az nA,
A =(136), A;=(221), A3=(-10;1), A4, =(-%46;-3)
Haiimu: a) onuny pebpa Ay A, ; 6) niowaos epanu A1A,As;
8) obvem nupamuovt A1 A, A3 A, 2) Onuny evicompl, onyweHHOU U3 GepuiuHbl A,

Tunosoti sapuanm KP Ne 3
1) Boiyucnumo yenootl ko3¢ guyuenm npsamou, npoxoosuyell uepes 06e 3a40aHHble

mouku  M(2;—5) u N(3;2)

2) Hanvl eepuunvl mpeyeonvsnuka ABC: A(11; 0), B(3,2),C(4; 1). Haumu:
a) ypasHemue 68b1COMbl, MEOUAHBL U OUCCEKMPUCHL, NPOBEOeHHbIX U3 sepuiunbl C;
0) enympennuil yeon A,
¢) Onuny evicomvl, nposedennou u3 sepuiutovl C.

3) lauwl ypasnenus 08yx cmopor npsamoyeonrvhuxka 5x + 2y —7 =0, 5x + 2y —
36 = 0 u ypasnenue eco ouazonanu 3x + 7y — 10 = 0. Cocmasums ypagnenus
OCMANLHBIX CMOPOH U MOPOU OUALOHATU D020 NPAMOY2OTbHUKA.

Tunosoti sapuanm KP Ne 4
1) Haumu pazmeprocmo u 6azuc noonpocmpancmaa, 3a0annozo CJII0Y:
3x1 —2x, —x3— x4, =0
X1+ 2xy +2x3 —3x4, =0
2x1 —4x, —3x3+2x4, =0
—5x; +6x, +4x3—x, =0
2) Haiimu 6a3ucnyio co80KynHOCmb CMpOK U 6ce CMPOKU, He 8X00suyue 6 OAUCHYIO
COBOKYNHOCHb, BbIPA3UNMD Yepe3 CMPOoKU 6azuca (peuleHue He eOUHCMEEHHOe):

ui1(5;2; =3, 1), u,(41; =2;3),u3(1;1; —1; —=2),us(3;4; —1;2).

3) Hatimu mampuyy nepexooa uz 6asuca ey, €4, e3 6 basuc e'1,e’',,e's, 20e
e, = (1,1,0),e, = (0,1,1),e5 = (=2,0,1)
ell = (_1I 1; _1)1 eZ = (21 _1; 1 ); e3 = (_2,2, - 1)

u koopounamul gekmopa x = (1,1, 0), 3adannoeo 6 6asuce e, e,, €3, 8 bazuce
! ! !
e, ey e;.
Tunoesoti sapuanm KP Ne 5
1) Jlokazame nunetinocmo, Haumu mampuyy, 06pas u 10po onepamopa:
o(x) = (2xq + x3,x5, — 2x3,4x1 + x3).

2) Haiumu obpasz eexmopa x = (1; 2; 1; —3) u npoobpasz eexmopa y = (6;0;7)
JIUHELIH020 ONepamopa, 3a0aHH020 Mampuyeu



1 4 -1 2
A=(3 0 5 1)
2 -2 3 4

3) Jlunetinviti onepamop @ 3adan 6 basuce a, = (1; —2),a, = (2; —3) mampuyeii

Ay = (; _45) a auHeiHwvlll onepamop P 3adan 6 6asuce by = (3; —1), b, =
-3

(5; — 2) mampuyeii By, = ( 4

by, bs.
4) /lns auneninoeo onepamopa, 3a0aHH020 Mmampuyei

3 2 2
A=| 2 3 2
-2 -2 -1

Haiimu: a) xapaxmepucmuueckuii u MUHUMATbHBII NOTUHOMDL,

;) Havimu mampuyy onepamopa ¢ + 1 6 6asuce

0) cobcmeenuble yucia u coocmeeHHble BeKMopbl;
8) KAHOHUYECKOE PA3NI0JICEHUEe MAMPUYbL TUHEHO20 Onepamopa,
2) uneapuanmuvle NOONPOCMPAHCMEA.

Tunosou eapuanm KP Ne 6
1) Ilpusecmu keadpamuunyio popmy K KAHOHUYECKOMY 8UOY Memooom Jlazpanoica:

X2 4 4x,x, + 4x1x3 + 4x,%5 + 4x2.

2) Ilpusecmu xreéadpamuynyro Gopmy K KAHOHUHECKOMY 6UOY OpPMO2OHANbHbIM

npeobpazoeanuem u Haiimu Mo npeobpazoeanue;
—4x? — 4x3 + 2x% — 4x,x, + 8x1x3 — 8x,X3.

3) Hanucamo ypasnenue kacamenbHOU K KPUSOU 6MOPO20 NOPAOKA.:

2x% —4xy —y*+4x—-2y—1=0,

npoxoosauetl uepez mouxy a) (—4,—1); b) (-2, 6).

4) [lpusecmu K KAHOHUYECKOMY 8UOY KPUBYIO 6MOPO20 NOPSOKA U NOCMPOUMb ee:

—x?2—y?+4xy+2x—4y+1=0.

Konnoxeuym
Bonpocul k konnokeuymy

CoNoOARWNE

10.

11

12.
13.
14.
15.
16.

Mampuywei. Buoer mampuy.

Heticmeus cnoscenuss u YMHOMCEHUS. HA CKANAP HAO MAMPUYAMU.

IIpouseedenue mampuy.

Tpancnonuposanue mampuy. Ceoticmaa.

Onpeoenumenu 8mopoeo u mpemve2o nopsaoKa

Onpedenumenu n-2o0 nopsoKa.

Cesoticmea onpedenumerneil.

Aneebpauueckue 0ONOIHEHUSI U MUHODUL.

Ymeeporcoenus, cesaszannvle ¢ aneebpauieckumu OONOJIHEHUAMU.
Teopema Jlannaca.

. Memoouw! evluucaenue onpedenumereil.

Obpamuvie mampuybwl, onpeoenenue.

Teopema 06 obpawenuu mampuy.

Ceoticmea oopamHvix Mampuy.

Dopmynvr Kpamepa pewenus cucmem auHetiHblX ypagHeHU.

Cneocmesus uz meopemvl Kpamepa.



17. Obwue ceedenus o cucmemax TUHEUHbIX YPABHEHULL.

18. Memoo I'aycca pewenus cucmem TUHENUHbIX YPAGHEHUIL.

19. Jluneiinas 3aeucumocms u MUHEUHAS HE3ABUCUMOCL CMPOK (CMOAOY08) Mampuybl.
Ilpumepni.

20. Ceoticmea nuHelHOU 3a8UCUMOCU U TUHEUHOU He3A8UCUMOCTU CIMPOK (Cmoabyos) u
Ompe3Ko8 cmpox (cmoabyos) mampuybi.

21. Teopema o nunetinot 3aeucumocmu auHelnou komounayuu. Creocmaue.

22. Ba3zuc u pane cOBOKYNHOCMU CIPOK (CIMOOY08) MAmMpUuybi.

23. Teopema o panece mampuypbi.

24. Vcnosue nuHeltiHoU 3a8UCUMOCTIU MHOICECMBA CIMPOK K8AOPAMHOU MAMPUYDL.

25. Pawne mampuysl 8 mepmunax onpeoeiumenell.

26. Onpedenenue panea mampuysbl npyu NOMOWU IIEMEHMAPHBIX NPeodbpa308anue CmMpox.

27. Ilonamue eexmopa. [lelicmeus Hao 6eKmopamu.

28. KonnuneapHvle u KOMNIAHAPHBIE 6EKMOPDI.

29. Mexapmosas u noaspnas cucmema xoopounam. CO8ue u nosopom cucmemvl
KOOpOuHam.

30. onspras, yurunopuueckas u chepuueckas cucmemvbl KOOPOUHAM

31. Paouyc-eexmop mouxu. Hanpasnsarowue kocunycewi.

32. [enenue ompesxka 6 0AHHOM OMHOWEHUU.

33. Ckanspnoe npousgedenue sexkmopos. Ceoticmaa.

34. Koopounammuas gpopma cKaisipHo2o npou3seoeHusl.

35. [Ilpoexkyus eekmopa Ha oco.

36. Bexmopnoe npoussedenue sexkmopos. Ceoticmaa.

37. Koopounamuas ghopma 6eKmopHo2o npou3eedeHust 6eKmopoa.

38. Cmewannoe npoussedenue sekmopos. Ceoticmaa.

39. Koopounammuas ¢hopma cmeuwannozo npouzsederus eKmopoas.

40. Obwee ypasHenue npamotl Ha NI0OCKOCMU.

41. Bzaummnoe pacnoiodicenue NpAmbiX Ha NI0CKOCMU, 3A0AHHbIX 0OWUM YDABHEHUEM.

42. Vpaenenue npamoti Ha NIOCKOCMU C Y2l08bIM KO3(duyueHmom.

43. BzaumHOoe  pacnonodceHue  NpAMbIX,  3A0AHHBIX  YPAGHEHUEM C  V2l08biM
K03 Puyuenmom.

44. [lapamempuueckoe ypagHeHuss NPAMOU HA NIOCKOCU.

45. KanoHnuueckoe ypasHeHue npsamol Ha NIOCKOCMU. YpaeHeHue npsamotl, npoxoosujeti
yepes 06e MoUKU.

46. BzaumHoe pacnonodicenue NpAMbIX, 3A0AHHLIX NAPAMEMPUYeCKUM (KAHOHUYECKUM)
VpasHeHueM.

47. Ilonynnockocmu. Paccmosinus om mouku 00 npsamou.

48. Obwee ypasnenue niockocmu.

49. BzaumHoe pacnonodicenue niockocmel.

50. [lapamempuueckoe ypagnenue ni0OCKOCMU.

51. Ionynpocmpancmea. Paccmosinue om mouku 00 nA0CKOCHU.

52. [Ilapamempuyeckoe ypagnenue npsamot 6 nPoCmMpaHcmae.

53. Kamnonuueckoe ypaemeHue npamou 8 npocmpamcmee. YpasHenue npamou,
npoxoosuell uepes 08e MouKu.

54. Bszaumnoe pacnonodcerue npamulx 6 NpocmpaHcmee.

55. Obwee ypasnenue npsmoti 8 npocmpancmee. Ilepexoo om 0b6we2o ypasHenus npamou
8 NPOCMPancmee K KAHOHUYECKOMY.

56. Bszaumnoe pacnonodxcenue npsamou u niocKOCmi.

bunem Ne 0 Konnoksuym no Ananumuueckou 2eomempuil.

1. Koopounamuas gpopma ckansipno2o npouzgedeHus.



2. Oobwee ypagneHue ni10CKOCMU.

3. [anwel eepuunvt mempasopa Ay, A,, Az nA,

A =(136), 4;=(221), A3=(-10;1), A4, =(-%6;-3)
Haiimu: a) onuny peopa Ay A, ; 0) yeon A{A,A5

8) niowaos epanu A1A,A3; 2) obvem nupamuovt A1A,A3A,;

4. Jlanol éepuunvl mpeyeorvnuka ABC: A( 3; 1), B(=5,—1),C(—4; 0).

Hauimu: a) ypaenenue gvicomol u MeOuanvl npogedenHuix uz epuiunvt C;
0) Onuny evicomul, nposedennol u3 sepuiurvt C.
x-1 y+1

. . z
5.  Haumu mouky nepeceuenus npamou —— = ——= 3 u naockocmu 2X+3y—2+5=0

2 1
U Y2071 UX nepeceyeHus.

3a4eTHO-3K3aMEeHAIlMOHHbIE MaTepuajabl [Js1 NPOMeXKYTOUHOI

(3x3ameH/3a4eT)

1

2
3.
4.
5

o

. Mampuywr. Buovt mampuy.

Heticmeus cnoscenuss u yMHOMCEHUs. HA CKANAP HAO MAMPUYAMU.
IIpouseedenue mampuy.

Tpancnonuposanue mampuy. Ceoticmsa (0oxazamenbcmea,).

8MOP0O20o NOPsAOKA.

mpembe20 NopsoKa.

Onpeodenumenu n-2o nopsoka. [lonsimue nepecmanogox.
Ceoticmea onpedenumereti (00Kazamenbcmeo 3-xX C8OUCMS).
Aneebpauueckue 0OnoIHeHUs U MUHODBL.

10. Ymeeporcoenus, cesasannvie ¢ areebpauyeckumu OONOIHEHUIMU.
11. Teopema Jlannaca.
12. Buiuucnenue onpeodenrumernceii.

14. Teopema 06 obpawenuu mampuy.

15. Ceoiicmea oopamnvix mampuy.

16. Kpameposckue cucmemvl TuUHElHbIX YPAGHEHUI.

17. Cneocmeus uz meopemvr Kpamepa.

18. Obwue ceedenus o cucmemax MUHEUHBIX YPAGHEHUIL.

19. Cmpoenue mnosxcecmea peuienuti 0OHOPOOHBIX CUCHEM.
20. Cmpoenue mnodxcecmaa peuteHull HeOOHOPOOHBIX CUCHEM.
21. Teopema Kponexepa-Kanennu.

22. Memoo I'aycca pewtenusi cucmem JTUHEUHBIX YPAGHEHUIL.

24,

Ilpumepni.

ompe3K08 CMpoK (CMoioyo8) Mampuybol.

25. Teopema o nunetinotl 3asucumocmu auneluHou komounayuu. Cnedcmaue.

26.

27. basuc u pase cOBOKYRHOCMU CIMPOK (CMOI0Y08) MaAMPUybl.
28. Teopema o panee mampuyul.

29.

30. Pane mampuysl 6 mepmurax onpeoeiumeinei.

31.

32. [lenenue ompesxa 6 0aHHOM OMHOUWEHUU.

Obpammuvie mampuyvl. Haxoxcoenue obpamuuix mampuy no onpeoenenuio.

aTTeCcTAlMH

Onpedeﬂumeﬂu 8Mmopoco nopﬂdka U Ux uUcnosb3o6dHue 6 peuleHuu JAUHEUHbIX cucmem

Onpedeﬂumeﬂu mpembveco nopﬂdka U UxX uUCnoilvb3oedarue 6 peuerHuu JUHEUHbIX cucmem

. Jlunetinas zasucumocmsv u IUHEUHAS HE3A6UCUMOCHb CMpOK (Cm0]l6l/;06) mampuybl.

Ceoticmea nuHelHoU 3a8UCUMOCMU U TUHENIHOU He3d8UCUMOCMU CMPOK (cmoabyos) u

Jlunetinas 3asucumocms Cm0Jl6L;06 mampuybvl C JUHEHO 3a68UCUMBIMU CMpOKAMU.

Yenosue nunetinoii 3asucumocmu mrnoxcecmea CMpoOK KeadpamHoﬁ mampuybl.

Onpedenenue panea Mmampuybl npu NOMOWU IEeMEHMAPHbIX NPeobpazosanue Cmpox.



33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.

47.
48.
49,

50.
Y
52.
53.
54.
55.
56.
S7.
58.

59.
60.

61.
62.
63.

64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.

77.
78.

Paouyc-eexmop mouxu. Hanpasnaowue kocumycol.
Cosue u nogopom cucmemuvl KOOPOUHAM.
Tlonsamue sexkmopa.
Cnoorcenue 6ekmopos.
Ymnooicenue sexmopa na uucno.
Ckanaproe npoussedenue sekmopos. Ceoticmaa.
Koopounamnas ¢hopma ckanaproco npouseedernus.
IIlpoexyus eexmopa na ocw.
Bexmopnoe npouzeedenue sekmopos. Ceoticmaa.
Koopounamnas popma éexmoprnozo npoussedenus 6ekmopoa.
Cmewannoe npouseedernue sekmopos. Ceoticmaa.
Koopounamnas popma cmewannoeo npoussedenus 6eKkmopos.
Ypasuenue npsamoii na niockocmu c yenosvim kosghguyuenmonm.
Bzaumnoe  pacnonoowcenue  npamwix,  3a0aHHbLIX  YPAGHEHUEM ~ C  VelOBbIM
Ko3¢hhuyuenmonm.
Ilapamempuueckoe ypasnenue npamou Ha n10CKocmu. Ypaenenue ompesxa.
Bzaumnoe pacnonoscenue npamulx, 3a0aHHbIX RAPAMEMPULECKUM YPAGHEHUEM.
Kanonuueckoe ypasnenue npsamou Ha naockocmu. Ypasnenue npamoul, npoxoosueti
yepes 06e MOYKHU.
Obwee ypasneHue Npamou Ha NI0CKOCMU.
Bzaumnoe pacnonoswcenue npamvix Ha niockocmu, 3a0aHHbIX OOUWUM YPAGHEHUEM.
Ionynnockocmu. Paccmosinus om mouku 00 npsimMou.
Obwee ypasHenue nioCKOCMU.
Bzaumnoe pacnonoxcenue niockocmeil.
Ilapamempuueckoe ypasHenue niocKoOCmu.
Ilonynpocmpancmea. Paccmosinue om moyku 00 ni0CKOCMU.
Ilapamempuueckoe ypasHenue npsamoti 6 npoCmpaHcmae.
Kanonuueckoe ypasnenue npamoii 6 npocmpancmee. Ypasnenue npamou, npoxoosueti
yepes 06e MOYKU.
Bzaumnoe pacnonoscenue npamvix 6 npocmpancmee.
Obwee ypasnenue npamoti 8 npocmpancmse. Ilepexod om obweeo ypasHeHnus npamotl 8
npoCmMpancmee K KAHOHUYECKOM).
Bzaumnoe pacnonoscenue npamotl u niocKocmu.
Onpeoenenue u npumepvl 6eKMOPHLIX NPOCMPAHCME.
Jlunetinas 3asucumocmov u JUHEUHAs He3ABUCUMOCTIb 8eKmopos. llonamue 6azuca u
nopocoarouert Cucmembvl 6eKMopoa.
Koopounamui sexmopa. 3amena 6azuca u npeobpazosanue KOOpouHam.
Iloonpocmpancmea. Kpumepuii noonpocmpancmea. Ipumepoi.
Jluneiinoe omobpasicenue 6ekmoprno2o npocmparcmsea. Ilpumepoi.
Mampuya nunetinozo onepamopa 6 Hogom ba3zuce.
Heticmsus nao aunevinvimu onepamopamu. Oopammwiii onepamop.
Xapaxmepucmuueckuu u MUHUMATbHBIU NOTUHOMDBI.
Jlunetinoe omobpasicenue éekmoprno2o npocmparcmsea. lIlpumepoi.
Mampuya nunetinozo onepamopa 6 Hogom basuce.
Heticmeus Hao nunelinvimu onepamopamu. Qbpamuwlii onepamop.
Xapaxmepucmuueckuu u MUHUMATbHBIU NOTUHOMDBI.
Cobcmeennvie 6ekmopa u codOCmeeHHble 3HAYeHUs TUHEUH020 Onepamopad.
THouamue keadpamuurnoi popmuvl. Mampuunas 3anuce K8aOpamuyHoU Gopmoi.
Ilpeobpaszosanue KeaopamuyHolt Gopmvl K KAHOHUYECKOMY 6UOY  MemoooM
Jlaepanaca.
Tonoxxcumenvno onpedenennvie keaopamuunvle opmol. Kpumepuii Cunveecmpa.
3axon unepyuu K6adpamuyHvIx opm.



79. OpmoconanvHoe npeobpazosanue K8AOPAMUYHOU POPMbL K KAHOHUYECKOMY BUOY.
80. Kanonuueckue ypasHenus Kpusblx 6mopo2o NopsaoKa.: JNIUNC

8l. Kanonuueckue ypasHenus Kpuvlx 6mopo2o nopsaoka. eunepooia

82. Kanonuueckue ypagHeHus Kpugblx 8Mmopoco nopsaoka: napabona

83. Obwee ypasnernue kpugoii 6mopo2o nopsoka.

84. Kanonuueckoe ypasnenue 311uncouod.

85. Kanonuueckue ypasHenus 2unepooioudos.

86. Karnonuuecxue ypasnerus napaboioudos.

87. KaHnonuueckue ypasHenus yuiuHopoa.

88. Obwee ypasHnenue nosepxnocmu 6mopoco nopsoKa.

Kpurepun oueHuBaHus pe3yJbTaTOB 00y4YeHUs

Oyenka Kpumepuu oyenusanus no sx3ameny
Buicoxuis OYEHKY «OMIUYHO» 3ACIYHCUBAEM cmy?eHm, 0C8OUBWIULL  3HAHUA,
Jposern «5» YMEHUS, KoMNemenyuu u meopemuteckuii mamepuan be3 npobenos;
(omuro) BbLINOTHUBWULL 8Ce 3A0aHUs, NPedyCMOmpeHHble Y4eOHbIM NIAAHOM Ha
8bICOKOM KAYeCmMBeHHOM — YPOGHE, npakmuyeckue — HAGLIKU
npogheccuoHanbHo20 NPUMEHeHUs1 OCBOEHHBIX 3HAHUU CPOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOUWLO» 3ACIYICUBAEM CMYOeHN, NPAKMUYECKU NOTHOCMbIO
VposeHb «4» 0CBOUBWULL  3HAHUA, YMEHUs, KOMHemeHYuu U meopemuyecKull
(xopowo) Mamepuan, yueOHvle 3A0aHUSI He OYEHEeHbl MAKCUMAIbHbLIM YUCIOM
0an08, 8 OCHOBHOM CPOPMUPOBAL NPAKMUYECKUE HABIKU.
Ilopocoswiii OYEHK)Y «)008IIemME8OPUMENbHOY 3ACIYHCUBAEH. CMYOEHM, YACMUYHO C
VpoBeHb «3» npobenamu  0CBOUSWIUL  3HAHUA,  YMEHUs,  KOMHemeHyuu U
(yooenemsopume | meopemuueckuii mamepuan, MHo2ue yyeOHble 3a0anus Jaudo He
JIbHO) 8LINOIHUNL, ~ AUOO  OHU  OYEHEeHbl  YUCIOM  0annoe  ONUSKUM K
MUHUMATILHOMY, HEKOMOpble NPAKMUYecKue HA8blKU He ChOPMUPOBAHDL.
Munumanvholii | oyeHKy — «HEYOO8IEMEOPUMENbHOY» — 3ACAYHCUBAem — CIMYOeHm,  He
VpoB8eHb «2» 0C80UBWIULL  3HAHUA, YMEHUs, KOMNemeHyuu U meopemuyecKull
(neyOoenemeopu | mamepuai, yieOHbvle 3a0aHUs He 8bINOIHUL, NPAKMUYECKUe HABLIKU He
MejbHO) chopmuposanbl.

OneHouHble CcpeAcTBa JUIsl MHBAJIMAOB M JIMII C OIPAaHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YUETOM MX MHIUBUAYAIbHBIX ICUXO(PU3NUIECKUX OCOOCHHOCTEM.

— IpU HEOOXOAMMOCTHM HMHBAJIMAAM M JHMIAM C OrPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3/10pOBbS MIPEIOCTABIISETCS JOMOJIHUTEIBHOE BpeMsI JIJIsl HIOJTOTOBKM OTBETA HA 3K3aMEHE;

— IIpU TPOBEJICHUH IPOLEAYPbl OLIEHUBAHUS PE3YyIbTATOB 00yUeHHs] MHBAINIOB U JIULL C
OTpaHUYEHHBIMHU BO3MOXHOCTSIMHU 3/10POBbS NPEAYCMATPUBAETCS MCIOIb30BAaHUE TEXHUYECKUX
CpeACTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAWBUIYAIbHBIMU OCOOEHHOCTSIMH;

— IIpU HEOOXOAUMOCTH JJIs1 00YyHaIOIIUXCsl C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbS
U MHBAJIUAOB TpOLEAypa OLEHUBAHUS pE3yJbTaTOB OOYYEHHUS MO JAUCHUIUIMHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO TAIOB.

[Iponetypa oneHMBaHUsI Pe3yJIbTATOB OOYUYEHHUsS WMHBAIUIOB U JIUI] C OrpPaHUYEHHBIMHU
BO3MOXXHOCTSIMU 37I0POBbSl MO JUCHMILIMHE (MOAYJIO) MpEeAyCMaTpUBAaeT IPeOCTaBIEHUE
uHpopManuu B (opMax, AJANTUPOBAHHBIX K OTrPAaHMYEHHUSIM HX 370POBbS U BOCIPHUATHUS
uH(popMauu:

JUia au1 ¢ HapyLIEHUSIMH 3pEHUS:

— B rieyaTHOM popme yBeIHMUEHHBIM HIpUPTOM,

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA.

Jljig U1 ¢ HapyIIeHUsIMU CyXa:

— B I1e4aTHoM (opme,



— B (popMe 3IIEKTPOHHOTO TOKYMEHTA.

Jist 11 ¢ HapyIIeHUSIMA OTIOPHO-IBUTATEIILHOTO armapara:

— B IIeYaTHOM ¢opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TepeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyarouuxcsi.

5. Ilepevyennb y4eOHOI JIuTEpaTypbl, HHPOPMALNMOHHBIX PeCypCOB M TeXHOJIOTHil

5.1. YueOnas 1uteparypa

1. bexnemumes, JI. B. Kypc aHanmuTnyeckoi reoMeTpru U JIMHEHHOU anreOpsl: yueOHUK
st By3oB / J1. B. BexnemumieB. — 18-e u3n., nepepad. — Cankr-IlerepOypr: Jlanp, 2021. —
448 c¢. — ISBN 978-5-8114-4916-3. — Tekcr: osiexkTponnslii // JlaHb: 3IEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/152643

2. COOpHMK 3aJa4 1O AHAIMTHYECKOM TEOMETPUU W JIMHEHHOW anrebpe: ydeOHOE
nocobue / JI. A. bexnemumesa, J/|. B. bexnemumes, A. 0. Ilerposuu, U. A. UyOapoB; moj
penakmueii . B. benemumesa. — 7-e u3z., crep. — Cankt-IlerepOypr: Jlanps, 2019. — 496 c.
— ISBN 978-5-8114-4577-6. — Tekct: anexktpoHHblid // JlaHb: 3JIEKTPOHHO-OMOIHOTEUHAS
cuctema. — URL.: https://e.lanbook.com/book/122183

3 T'opnau, b. A. Jluneiinas anreOpa W aHamuTHueckas reomerpus. [IpakTukym s
CTYJICHTOB TEXHHYECKMX M JIKOHOMHUYECKHX CIIeIMaJIbHOCTEH BY30B: ydeOHOe mocobue ams
By30B / b. A. I'opnau, E. I1. PocroBa. — Cankr-IlerepOypr: Jlans, 2021. — 144 ¢. — ISBN 978-
5-8114-6737-2. — Tekct: anekTpoHHbIH // JIaHb: 31eKTpOHHO-O0nOIHoTeuHas cucrema. — URL:
https://e.lanbook.com/book/162373

5.2. llepuoauyeckasi JuTepaTypa

5.3. HHTepHeT-pecypchbl, B TOM 4YHCJe COBpeMeHHble TpodeccHOHATbHBIE 0a3bl
JAHHBIX U HHGOPMALMOHHBbIE CIIPABOYHBIE CHCTEMbI

JIeKTPOHHO-0ubIMoTeuHbIe cuctemsl (IBC):

1. DBC «¥OPAUT» https://urait.ru/

2. OBC « YHUBEPCUTETCKA I BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. OBC «JIAHb» https://e.lanbook.com

Ipodeccuonanbubie 6a3bl JAHHBIX:

Web of Science (WoS) http://webofscience.com/

Scopus http://www.scopus.com/

ScienceDirect www.sciencedirect.com

Kypuansr uzgarenscrea Wiley https://onlinelibrary.wiley.com/

Hayunast snextponnas 6udnmnorexa (HIb) http://www.elibrary.ru/

"Jlextopuym TB" http://www.lektorium.tv/

Yuusepcuterckas nHpopmaimonnas cucrema POCCUSA http://uisrussia.msu.ru

Nogk~wbdE

HNHpopmManoHHbIE CIPABOYHbIEC CHCTEMBI:
1. Koncynsrant [lntoc - cipaBoyHasi mpaBoBasi cucTema (AOCTYII 10 JIOKaTbHON CeTH ¢
KOMIIBIOTEPOB OMOITUOTEKH )

Pecypcbl cB0OOIHOTO 1OCTYNA:
1. KubepJlennnka (http://cyberleninka.ru/);
2. Kypcsl Benymux By3oB Poccun™ http://www.openedu.ru/;
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3. Hudopmanmonnas cucrema "EamHoe OKHO J0CTYyIa K 00pa3oBaTeIbHBIM pecypcam”
http://window.edu.ru/;
4. OHIaifH-KypChI U CepTU(HUKATHI OT BEAYIIMX By30B Mupa https://ru.coursera.org/.

CoOcTBeHHbIE JJIEKTPOHHBIE 00pa3oBaTe/ibHbIe H HH(POPMAIIMOHHbIE PeCYPChI

KyoI'y:

1. Cpena MoayJIbHOTO JHHaMU4eckoro ooydenwus http://moodle.kubsu.ru

2. baza y4eOHBIX IUTaHOB, y4€OHO-METOIMYECKUX KOMIUIEKCOB, ITyOIHKAIMNA U
koH(pepenmmii http://mschool.kubsu.ru/

3. bubamnorexa nHOpMaAIIMOHHBIX pecypcoB Kadeapbl HHYOPMAITMOHHBIX
oOpa3oBaTelbHbIX TexHOOorHi http://mschool.kubsu.ru;

4. DnexTpoHHBII apxuB qokymeHToB KyoI'Y _http://docspace.kubsu.ru/

5. DnekTpoHHbIE 00pa30BaTelIbHBIC pecypchl Kadenpbl WH(MOPMAIMOHHBIX CHCTEM U
TexHonmoruii B oOpazoBanun KyOI'Y u nHayuno-merommueckoro >xypnama "IIIKOJIbBHBIE
I'OJbI" http://icdau.kubsu.ru/

6. Meroauueckne yKa3aHusi [Jisi OOyYAOIIMXCS 1O OCBOEHUI) JAWCHUILIAHBI
(Mmonmy.ist)

— Obwue pekomeHOAYUU NO CAMOCMOAMENLHOU pabome 00y4aruuxcsi.

Camocmosmenvuas paboma 00y4aAOWUXCA  bINOIHAEMCA NO  3A0AHUI0 U NpU
MEMOOUUeCcKoM pYKOBOOCMBEe Npenooasames, Ho 0e3 €20 HenocpeoCmeeHHO20 YYaACHUs.
Camocmosamenvhas paboma noopazoensiemcs Ha camoCmosmenrvHyo pabomy Ha ayOumopHbuixX
3aHAMUAX U HA BHeayOUMOPHYI camocmoamenvhyro pabomy. Camocmoamenvuas paboma
obyyaowuxcs 6KaOYaem Kak NOJIHOCMbIO CAMOCHMOSAMENbHOE O0CB0eHUe OMOeNIbHbIX MeM
(pazoenos) oOucyuniumel, mMax u npopabomkKy mem (Pazoenos), 0C8aUBAEMbIX 60 BpPeMs.
ayoumopHou pabomvl. Bo epems camocmosmenvHoli pabomwvl obOyuanwuecs uyumarom u
KOHCNEeKMUpYIom YueOHYI0, HAYYHVIO U CHPAGOYHVIO JUMepamypy, GblNOIHAIOM 30A0aHUs,
HANpasieHHvle Ha 3aKpenjienue 3HAHULL U OmpadomKy YMeHUll U HABLIKO8, 20MOBAMCA K
meKywemy u npoMeds’CYmMoUHOMY KOHMPOTIO NO OUCYUNTUHE.

Opeanusayus — camocmosamenvHou  pabomsl — 00VHAIOWUXCA — peclaMeHmUpyemcs
HOPMAMUBHbIMU ~ OOKYMEHMamu, Y4eOHO-MemoOudecKkol aumepamypou. U 91eKmMpPOHHbIMU
00paA3068aMeNbHLIMU PECYPCAMU, GKIIOUASL:

Iopsdox opeanuzayuu u ocywecmeieHusi 00pa308amenbHol  OesimelbHOCmU  NO
00paA306aMeNbHLIM  NPOSPAMMAM  BbICUIE20 00pPA308aHUA — NPOSPAMMAM bakanaspuamad,
npocpamMmam  cneyuanumemd, — NPOSPAMMAM — MASUCMPAmypsl  (VIMBEPHCOEH — NPUKAZOM
Munucmepcmea obpazosanus u Hayku Poccutickou @edepayuu om 5 anpens 2017 2o0a Ne301).

ITucomo Munucmepcmesa obpasosanus Poccuiickou ®@edepayuu Nel4-55-996un/15 om
27 nosiopsa 2002 2. "O6 akxmusuzayuu camocmosmenbHou pabomul CMyOeHmOo8 8blCULUX YUeOHbIX
3a6edenuil”.

Tonoosicenue o camocmosmenvHol pabome cmyoeHmos (ymeepicoeHo npuxazom Ne 272
KyoI'Y om 03 mapma 2016 2.).

B ocBoeHnn IMCHUIUIMHBI MHBAIUAAMM U JUIAMH C ONPAaHUYEHHBIMH BO3MOXHOCTSIMHM
3I0pOBbsl OOJBIIOE 3HAUEHHWE HMEET WHIUBUIyajbHass ydyeOHas paboTa (KOHCYJIbTal[MH) —
JIOTIOJTHUTEIbHOE pa3bsiCHEHNE Y4eOHOro MaTepHara.

NnnuBuayanbHble KOHCYJIbTAlMM IO TPEAMETY SBISIOTCS BaXHBIM  (DakTOpOM,
CHOCOOCTBYIOUIMM MHAWBUAYAIN3ALUU 00YUYEHUS U YCTAHOBJIEHUIO BOCIUTATEIBHOTO KOHTAKTA
MEXIy TMpernojaBaTeieM W O0y4arolmMMCs HWHBJIWIOM WM JIMIOM C OrpPaHUYEHHBIMU
BO3MO>XHOCTSIMH 37J0POBBSI.

7. MaTepuajbHO-TeXHHYECKOe o0ecreyeHne no JUCIUITHHE (MOYJTI0)
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HaumeHoBaHue crienuanbHbIX OCHalIEHHOCTD CrIeHUATbHBIX [TepeveHp JTULIEH3HOHHOTO
HNOMEIICHHUH HNOMEIICHHU OPOrPaMMHOro obecnedeHus

YueOHbIe ayTUTOPUU it | MeOenb: yueOHas meOeIb Microsoft Windows
NPOBENCHUsI 3aHATHIA JleKIMoHHOrO | TexHuueckue cpencrea ooyuenus: | Microsoft Office Professional Plus
THIIA 9KpaH, MPOEKTOP, KOMIBIOTEP
YueOHble ay IUTOpUU st | MeGenb: yueOnast MmeOelnb
OpPOBEICHUS 3aHATUIH
CEeMHHAPCKOr0 THUIIA, TPYMIOBBIX U
WHANBUAYAIbHBIX  KOHCYJIBTAINIA,
TEKYILIETo KOHTPOJIS u
MIPOMEKYTOYHOM aTTECTALIMH

Hus  camocTosTenbHOW — paboThl  OOydYarOLIMXCSl  MPEAyCMOTPEHBbl  MOMELICHUS,
YKOMITJIEKTOBAaHHBIE CIICIMATM3UPOBAHHON MeOeIbi0, OCHAIIEHHBIE KOMIIBIOTEPHON TEXHUKOH €
BO3MOXHOCTBIO MOJKIIIOUEHUs K cetu «lHTepHeT» M olOecrieueHHEeM JI0CTyNa B JIEKTPOHHYIO

UH(POPMALIMOHHO-00pa30BaTENbHYIO CpEely YHUBEPCHUTETA.

HaumMmeHoBaHue noMeleHu aisa
CaMOCTOSATEIEHON PabOTHI
00yJarommxcs

OCHAILEHHOCTE [TOMENIEHUH I
CaMOCTOSTENbHOM PabOThI
00yJarOIIUXCSI

[lepeueHb NHULIEH3UOHHOTO
MIPOTPaAMMHOTO 00eCTICUCHHUS

ITomemienue uist CaMOCTOSITEILHON
paboThI 00yJaromuxcs (IUTAITBHBIH
3an HayuHoli Oubianorexn)

Mebenb: yaeOHas MeOeib
KoMmmnekr cnenuanu3upoBaHHON
MebeH: KOMIIbIOTEPHbIE CTOJIBI
O6opynoBanue: KOMITbIOTEpHAsI
TEXHHUKa C TOAKIIOYEHHEM K
nH(pOopMaLMOHHO-
KOMMYHHMKAIMOHHOM
«HTepHeT» M NOCTYIIOM B
3JIEKTPOHHYI0  MH(OpMannOHHO-
00pa3oBaTeIbHYIO cpeny
00pa3oBaTeNbHOM  OpraHU3anuy,
BeO-KaMepbl, KOMMYHHKAI[IOHHOE
obopynoBanne, obecrednBaroee
JOCTYm K  CEeTH  HHTEpHET
(mpoBogHOE COETMHEHUE u
OecCrpoBOJIHOE  COENMHEHUE  TI0
texaonoruu Wi-Fi)

CCTH

[Tomernienue ayisi caMOCTOSITEILHOM
paboThI oOydatonmxcs (ayn. )

Meo0ens: yuebHas mebenb
Kommexkt  crnenuanu3npoBaHHOM
MeOeH: KOMITBIOTEPHBIE CTOJIBI
O06opynoBanue: KOMIBIOTEPHAsI
TEXHHKa C MOJKIIOYCHHEM K
HHPOPMAMOHHO-
KOMMYHHKAIMOHHON
«/lHTepHeT» M JOCTyIOM B
EKTPOHHYI  HH(POPMAOHHO-
00pazoBaTeNbHYIO cpeny
o0Opa3oBaTeNpHOH  OpraHM3aluHy,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
obopynoBanue, oOecreunBaroIee
J0CTyl K CEeTHU HUHTCPHET
(poBomHOE COCIMHEHUE u
OecripoBOJHOE  COEJMHEHHE MO
texnonoruu Wi-Fi)

CCTHU




