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1 Heau u 321244 U3y4YeHUs1 TUCHUILINHBI

1.1 eab ocBoeHUs AUCHMILUIMHBI — MPUOOPETCHHE 3HAHUN 1O OCHOBAM JIMHEWHOU
anreOppl W AHATUTHUYECKOH TeOMETPUU U CO3/aHuMe  (PYHIAMEHTAIBHBIX  IOHSATUH
MaTeMaTHUYeCKOro 00pa3oBaHus, KOTOpble HEOOXOAMMBI B JajbHEHIIEM MpPU U3YYEHHUH IIeJIOTO
psifa CIeNUATbHBIX U OOIIUX TUCITUILINH. Ba)KHOW IENbIO JUCIHUILTUHBI SIBISICTCS (JOPMUPOBAHNE
y CTYAEHTOB CTPOTOr0 HAay4yHOTO JI0Ka3aTeIbHOr0 MOJXO0Ja MPU OCBOCHUH MaTeMaTHYEeCKHX
TEOPHH.

1.2 3agauu AUCHUNIMHBI

— 3HaKOMCTBO C METOJIaMH JIMHEHHON BEKTOPHOU anreOphl, pa3BUBAIOIIUMHU JIOTUYECKOE
MBILUIEHUE U HABBIKM MAaTEMATUYECKUX PACCYKAECHUN U JI0KA3aTEJIbCTB;

— OCBOEHHME OCHOBHBIX MPUEMOB PEIICHUS MTPAKTUUYECKUX 3a]a4 JTUHEHHOMN anreOphl;

— IPUMEHEHUE METO/I0B BEKTOPHOM aireOphl K 3a7a4aM aHAIIMTUYECKONW T€OMETPHH;

— U3y4eHHUE TEOPUU, METOJIOB, AITOPUTMOB aNTreOphl AJSl PEeUICHHs MPAKTUYECKUX 3a]au
MH()OPMAITMOHHBIX TEXHOJIOTUM.

1.3 MecTOo AUCHUIIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuuiuimHa «AHaTUTHYECKass TEOMETpUs W JIMHEHHas anredpa» OTHOCHTCS K
oOs3arenpHOM yacTu brnoka 1 "ducuummuael (Moaynu)" yueOHoro miuaHa. B coorBercTBuM ¢
pabounm y4eOHBIM IJIAHOM JAUCIUILIMHA H3ydaeTcs Ha 1 kypce mo ouHoit popme oOyuenus. Bua
IIPOMEXKYTOUHOM aTTECTALlMM: K3aMEH.

JUia n3ydeHus] NUCUUIUIMHBI HEOOXOAMMBI 3HAHUS, NOJy4YEHHbIE B ILIKOJIBHOM Kypce
MaTEeMaTUKU. 3HAHWs, IOJIYYEHHbIE B paMKaxX JAaHHOM JUCHMIUIMHBI, MCIIOJNB3YIOTCS B
nanpHenmemM npu u3ydenun nucuuruinH: b1.0.17.01 «Mexanukay, b1.0.18 «KommnberoTepHas
TEXHUYECKas Tpaduka, b1.B.22 «Teopernueckas wmexanuka», b1.0.16.04 «Teopus
BEPOSITHOCTH M MATEMATHYECKasi CTATUCTUKAY, b1.B.JIB.01.02 «MexaHuka MeIUIUHCKOTO
npore3upoBanus», b1.0.17.04 «Ontukay.

1.4 IlepeyeHb NMJaHMpyeMbIX pe3y/JbTATOB O0y4eHUS] MO JAMCHUILIMHE (MOAYJIIO),
COOTHECEHHBIX C INIAHUPYEMBbIMH Pe3y/JIbTATAMH OCBOCHHS 00pa30BaTeJbHOH NPOrPaMMBbI

N3ydyenne paHHOW y4yeOHOM JAMCUMIUIMHBI HAlpaBiIeHO Ha (QOPMHUpPOBAaHUE Y
00yYaroImuXCcsl CISTYIONUX KOMIETEHIIHN:

KOZ[ W HAUMCHOBAHUEC NWHAUKATOPA JOCTUIKCHUA PGSyJ’IBTaTLI O6y‘IeHI/I$I 110 JTUCIHUITIJIMHE
KOMIICTCHIINH

OIIK-1 CnocobeH mnNpUMEHSTh €CTeCTBEHHOHAYYHbIe M  OOlIeHH:KEHEPHbIe 3HAHUS, METO/bI
MaTeMAaTHYECKOIr0 aHAJN3a U MO/IeIUPOBAHUSI, TEOPETHYECKOI0 M IKCIIEPUMEHTATBLHOI0 UCCIeJ0BAHNS B
npodeccuoHANIbHOI 1eSITeTbHOCTH

NOIIK-1.1. 3naeT ocHOBBI MaTeMaTHKH, pu3nku, | 3HaET TOCTAaHOBKY OCHOBHBIX 3aJad aHAIMTHYECKOU
BBIYUCITUTEIFHON TEXHUKH U IIPOTPaMMHUPOBAHUS | TEOMETPHH W JIMHCHHON anreOpbl U OCHOBHBIC METOJBI MX
pelieHus.

YMeeT JOrMYecKd MBICIUTb, MPOBOJUTH JIOKA3aTEIbCTBA
OCHOBHBIX YTBEPXICHUN, YCTaHABIMBATH JIOTHYECKUE CBSI3U
MEXAY MOHATUSAMHU, NPUMEHSTh MOJIYUYCHHbIE 3HAHUS IS
peuleHus NPUKJIaJHbIX 3a]1a4.

Brnageer  Meromamm  anre0panvecKU-TEOMETPUIECKOTO
MOJIX0JIa K HCCJICIOBAHUIO TEOPETUYECKUX W TPUKIATHBIX
BOIPOCOB ¥ 33/1a4 (PU3UKO-TEXHUIECKOTO CONCPIKAHMS.
OIIK-8 Crnoco0eH mnpuUMeHATh MaTeMaTHYeCKHe MOJIeJIH, METOAbl W CpPeACTBAa NPOEKTHPOBAHMS
HH(OPMANMOHHBIX M ABTOMATU3HPOBAHHBIX CHCTEM

NOIIK-8.1. 3HaeT MaTeMaTHKy, METOJOJIOTHIO U | 3HAET COOTBETCTBHE 3a7ad W METOJOB AaHATHUTUYCCKOMN

OCHOBHBIC MCTObI MATEMATUYCCKOTI'O reoMETpun H JIMHEHHOH anre6pm B 3aBHCHMOCTH OT
MOACINPOBAHUA, KJ'IaCCI/I(bI/IKaL[I/HO n  yCJIOBUA IIOCTaAaHOBKHA HpO6HeMBI, MCTOObI IPUMCHCHUA
NMPUMCHCHUSA MOHeﬂeﬁ, METOoABl W CpCACTBA anre6panqecm{x MCTOAOB B MOACINPOBAHUN.

MPOCKTUPOBAHUSA I/IH(IJOpMaHI/IOHHBIX u | YmMmeer MPaKTUYCCKU PpCalIn30BbIBATL MCETObL JIMHCHHOM

ABTOMATU3UPOBAHHBIX CUCTEM, aJ'IFCGpI)I M aHAJIUTHYECKOU reoMeTpuu, Knaccn(bnunpyeT )48




Kon n HanMeHoBaHMe HHANKATOPA JOCTHKESHUS
KOMIIETEHIINHA

Pe3ynpraTel 00ydeHus M0 TUCTIUIUTHHE

HUHCTPYMCHTAJIbHBIC CPCACTBA MOJACIUPOBAHUA U
MPOCKTUPOBAHUA

OIPCACIIAT YCJIOBUA NPUMCHCHUA anre6pa1/1qec1<nx METOAO0B
B MOJCJIMPOBAHUU.

OGJ’IaILaeT HaBbIKaMHW PCHICHHA OCHOBHBLIX THIIOBBIX 3aJga4d
MIpaKTUKU JIMHEMHOM aJ'IFerLI M aHAJIUTUYECKOM reoMeTpuu,
B TOM YHMCJIE U MTHCTPYMEHTAJIbHBIMU CPEACTBAMMU.

Pesynbprarhl 00yueHHs] MO MUCHMIUIMHE JOCTHUTAIOTCS B paMKaX OCYIIECTBICHHUS BCEX
BUJIOB KOHTAaKTHOHM U CAaMOCTOSATEJILHOM pabOoThl 00y4YaroIINUXCsl B COOTBETCTBUU C YTBEPIKICHHBIM
y4€OHBIM IIJIaHOM.

WHaukatopel  JOCTHXKEHMS KOMIETEHUUH  CUMTAIOTCS
JIOCTUKEHUHU COOTBETCTBYIOIIMX UM PE3YyJIbTATOB OOYyUEHHUSI.

c(hOpMUPOBAHHBIMU  TIPH

2. CTpyKTYpa M coiep:KaHHe JMCIUIIIHHBI

2.1 PacnpeaesieHue TPYA0EMKOCTH JUCHUILJIMHBI 10 BUIaM padoT

OOmiasi TpyA0EMKOCTh JAMCIUILIMHBI COCTaBisieT 4 3adeTHbiX eauuui (144 gacoB), ux
pacripeielieHie 110 BUaM padoT MPeCTaBICHO B Ta0JIUIEe

Buast pabot Bcero Dopma 00yueHus
4acoB OYHO- 3a04Has
OuHas
3a09HAs
B _ _ _
ceMecTp ceMecTp ceMecTp Kypc
(dacer) (dacer) (qacer) (dacer)
KonTakTHas pa6oTa, B TOM 4ncje: 52,3 52,3
AyIuTOpHBIE 3aHATHS (BCEro): 52 52
3aHATHS JEKIMOHHOTO TUIIA 18 18
MIPAKTUICCKHE 3aHATHS 34 34
HNuasi KOHTaKTHas padoTa: 53 53
KoHTpoas caMocTOATeNEHOM PabOTHI
6 6

(KCP)
IIpomexxyrounas arrecranus (UKP) 0,3 0,3
CamocrositeJbHasi paboTa, B TOM 59 59
qHcie:
Koumponvnas paboma 24 24
Camocmosmenvhoe usyueHue pazoenos,
Camonoo2omosKa (npopabomxka u
no8mopeHue IeKYUOHHO20 Mamepuaia u
mMamepuana — y4ebHUKO8 U Y4eOHbIX 35 35
nocobull, N0020MOoBKA K 1a60paAMopHbIM U
NPAKMUYECKUM 3AHAMUSIM, KOJLOKGUYMAM
um.o.)
IToaroroBka K TEKyHIeMy KOHTPOJIIO — —
KonTpoas: 26,7 26,7
[MoxroToBka K IK3aMeHY 26,7 26,7
Oomasn Jac. 144 144
TPYAOEMKOCTh B TOM 4YHCJIe

KOHTAKTHAasA 52,3 52,3

padora

3a4. ey 4 4

2.2 ConepxxaHue QM CUUILTHHBI

Pacrnipenenennie BU10B yueOHOM pabOThI U UX TPYJOEMKOCTH IO pa3fiesiaM AUCIUILITHHBL.

Pa3nens! (TeMbl) TUCHMIUIMHBI, 3ydaeMbie B 1 cemectpe (ounas ghopma oOyuenus)




KonmuectBo yacos
Bueayaur
Ne HaumenoBanue pazenos (Tem) AyRuTOpHaS op}?;m
Bcero pabota
pabota
JI 113 JIP CPC
1. Teopus MaTpuIl ¥ ONpeeTuTeNeH 6 8 10
2. BexTops! u elCTBHS HAZ HUMH 2 6 9
3. [IpsiMple THHAN U TUIOCKOCTH 2 4 10
4. BexTopHBIE IPOCTPaHCTBA M MOIPOCTPAHCTBA 2 4 9
5. Teopus THHEHHBIX OIIEPaTOPOB 2 6 9
6. Ksagparnunsie Gpopmsbl, KpUBBIE U TOBEPXHOCTH BTOPOTO 4 6 12
OpsIKa
HUTOI'O no pazodenam oucyuniutul 111 | 18 34 59
KonTtpons camocrosrensHoit padbotsl (KCP) 6
IIpomexxyrounas arrectranus (MKP) 0,3
IToaroTOBKA K TEKYyIIeMY KOHTPOITIO 26,7
OO01mast TPyAOEeMKOCTbh 110 TUCTIATUTHHE 144

[Tpumeuanue: JI — nekmuwm, 13 — mpaktudeckue 3aHsatus / cemuHapsl, JIP — maGopaTopHbie
3anatus, CPC — camocrosiTenbHas paboTa cTyneHTa

2.3 Conep:xaHue pa3iesioB (TeM) THCHUIIAHBI

2.3.1 3anATHA JEKUMOHHOTO THIIA
HanmenoBanue paznena Costepane pasiena (Temb) dopma TeKyIero

(Temsr) KOHTPOJIA

1. |Teopus maTpun u [TonsTHe MaTpHULBI ¥ ONIEpallK HaJ HUIMHA. Buael  martpui,. K
oTIpefeTIUTeNeH Oyaxknun  Matpun. Ompenenurenn  MaibIX — MOPSIKOB.
Onpenenurens n-ro  nopsaka. OCHOBHbIE — CBOMCTBa
onpenenureneid. IlpuBeneHue  Marpuubl K [JIaBHOMY
cTyneH4yatoMy Buay. Teopema 06 oO6paTHOH MaTpuiie. MeToabl
HaxOoXJeHus o0paTHOM wmarpuupl. PemieHne MaTpU4YHBIX
ypaBHeHUU. AnreOpandecKkue JOMOJHEHUS W MHUHOPBI.
Teopema Jlamutaca. MeTonbl BBIYUCICHUS OIPEAEIIUTENCH
BbICOKHUX nopsiikoB. @opmynsl Kpamepa. CBoiicTBa muHEHOM
3aBUCHMOCTH W JIMHEWHON HE3aBUCHMOCTH CTPOK (CTOJIOLIOB)
Marpuisl. Teopema o panre Marpuisl. ORHOPOAHBIE H
HEOJHOPOAHBIE CHUCTEMbl JIMHEWHBIX YypaBHeHuWi. [loHsTHE
COBMECTHOCTH U HecoBMecTHOCTU CJIY. MeTo bl HaX0xXIeHus
peurenust HeBeIpoxaeHHOU CJIY. OOmiee, yacTHOe U 6a3HCHOE
pewenus. Teopema Kponekepa-Kanenu.
2. |Bektophl u IeHCTBHA HAa|DJIEMEHTHl AHANUTHYECKOW TEOMETPHH Ha IUIOCKOCTH U B K
HUMH HPOCTPAHCTRBE. Cuctemst KOOPJMHAT: JIeKapToBasd,
KOCOYTOJIbHAsA, MOJpHAas, chepuueckas, NUIMHIPHUYECKAs.
Panmyc-Bexrop. BexTops! n mefictBue Hag HUMH. CKasipHOE,
BEKTOPHOE M CMEIIaHHOEe MPOW3BeaeHN BeKTopoB. CBoiicTBa
MPOEKIIMA BEKTOpa HA OCh. YCIOBHA KOJUIMHEAPHOCTH U
KOMIUIAHAPHOCTH BEKTOPOB. JleneHue oTpe3ka B JaHHOM
OTHOIICHHU.
3. |lIpsiMble uHMYN U VYpaBHEHHE MOBEPXHOCTH U JMHUHU. YpaBHEHUS NPsIMOM Ha K
IUIOCKOCTH IUIOCKOCTH: 0o0llee, KaHOHWYECKOE, IapaMeTpHyYecKoe, C
yrIoBbIM ko3 durmeHTomM, B orpe3kax. IIydok TpsIMBIX.
IMomynnockocTu, pacCcTossHUE OT TOUKH A0 npsmMoi. [Ipsamas u
IUIOCKOCTh B IIPOCTpaHCTBE. B3anMHOe monoxeHue npsiMoi u
minockoctu.  Ilydok  mockocreit.  IlomympocrtpaHcTsa,
paccTOsiHKAE OT TOYKH A0 IIOCKOCTH.
4. |BexTopHBIE Omnpenenenne, NpocTeHIINe CBOMCTBA U MPUMEPHI BEKTOPHBIX K
MIPOCTPAHCTBA U MIPOCTPAHCTB. N-MEpHBIC BEKTOPHl M JEHCTBHSA HaJ HUMH.
MOANPOCTPAHCTBA JluHeiiHbIe KOMOWMHAIIMHY, JIMHEHHAs 3aBUCUMOCTD W JIMHEHHAS
HE3aBHCHUMOCTh CHCTEMBI BEKTOPOB. Pa3noxeHne BEKTOpa IO
cuUCTeMe BEKTOpPoB. PaHr mu 0a3uc CHCTEMBI BEKTOPOB.
KoopauHaTel BekTOpa, 3ameHa ©0aszuca M npeoOpazoBaHue




KOOp/JHMHAT. IMoanpocrpancraa. I'eomerpuueckas
naTepnpetanus CJIY. Ctpoenne mHOkecTBa pemernnii CJIY.

Teopust TMHEWHBIX
OTIepaTopoB

JluneitHple IpeoOpa3oBaHMs BEKTOPHBIX MIPOCTPAHCTB. Snpo u
o0pa3 mmHEtHOTO OTOOpakeHWs. MaTpuma JIHHEHHOTO
omeparopa. JlecTBHA C JHHEHHBIMH TIpeoOpa3OBaHHUIMU.
[IpeoOpa3oBanne MaTpHUIbl JHWHEHHOTO oOlepaTopa NpH
mepexoe K HoBoMy 0a3ucy. XapakTepruCTHIeCKA MHOTOYICH
mpeobpasoBanus. CoOOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC
3HaueHus. basuc mpocTpaHcTBa M3 COOCTBEHHBIX BEKTOPOB.
KanoHn4eckoe pa3noKeHue MaTpHUIBL.

KBanparuunsie Gpopmsl,
KpUBBIE 1 TOBEPXHOCTHU
BTOPOTO MOPsIIKA

OmnpeneneHne W MaTpudHas 3aliCh KBaJpaTHYHOH (HOPMEI.
HeBblposkieHHOE TpeoOpa3oBaHHEe KBaJpaTHYHOH (OPMBI K
KAaHOHMYECKOMY BUAY. OKBHUBAJICHTHbIE KBaJpaTHUHBIC
¢opmbl.  [lonoxutensHO (OTPUIATENIBHO) — ONpEJENICHHBIC
kBanpatuunsle ¢opmbl. Kpurepuit CunbBectpa. 3akoH

HHEPITUN KBaJPaTHIHBIX dopm. OproroHansHOE
npeoOpa3oBaHue KBaApaTHYHOH (GOPMBI K KaHOHHYECKOMY
BULLY.

KBagparnunas ¢opma B  JIBYXMEpPHOM IPOCTPAHCTBE.
Kanonndeckue ypaBHEHHUSI KPUBBIX BTOpPOro nopsaka. Kpuseie
BTOPOTO TIOpPSAKA: OKPYXXHOCTh, OJUIMIIC, Tunepbona W
napabojia; HMX TIEOMETPUYECKHE CBOWCTBA, YpaBHEHHs WU
noctpoeHue. OOliee ypaBHEHHE KPHBBIX BTOPOTO MOPSIKA.
Knaccudukanms KpuBbIX BTOpOro mopsjaka. KaHoHnmueckue
ypaBHEHUS HoBepXHOCTEH BTOPOTO HopsIaKa.
Iununapuyeckue U KOHUYECKUE NIOBEpXHOCTH. [loBepxHOCTH
BpameHus. OOmee ypaBHEHHE IOBEPXHOCTEH BTOPOTO
mopsiaka. Kiaccudukanms moepxrocteit. [IpsaMonuHeiHbIe
00pa3yronye moBepXHOCTEH.

2.3.2 3aHATHS CeMHHAPCKOro THNA (MPAKTHYeCKHe / CeMUHAPCKHe 3aHATHUS/
JlabopaTopHbie padoThl)

Ne

HaumeHnoBanue pa3nena
(Temsr)

Temaruka 3ausTHii/pa3zdoop

dopMa TeKy1ero
KOHTPOJISA

1.

Teopust maTpun u
onpeaenuTenen

CroxxeHue, BBIYMTAHHE, YMHOXKCHHE MATpHI, HAXOXKICHHUE
OTIPEZIETNTEIIST BTOPOTO, TPETHETO MOPSIIKOB M MAaTPHIBI N-TO
nopsiaKa, oOpaTHOM MaTpHIbl; paHra MaTpuisl. HaxoxneHnue
pELICHUsT CHUCTEMBI JIMHEWHBIX ypaBHEHMH 1O (opMysam
Kpawmepa, ¢ momomipio odpaTHoi MaTpuibl, Mmetogom ["aycca.
Perenne MaTpudHBIX ypaBHEHHH. Berancienne n npuMeHeHne
anredpandecKux JOTOJIHEHUI 1 MUHOPOB.

Pewenue 3aoau
KP

Bexkropsl u aeiicTBust HaJ
HUMH

OmnpezeneHne MONAPHBIX U JEKApPTOBBIX KOOPAWHAT TOYKH Ha
IUIOCKOCTH, ONpeesieHre KOOPAUHATHI TOUYKU B HOBOH CHCTEME
IIpY MapaJyIeIbHOM IIEPEHOCE, IOBOPOTE OCEH JEKapTOBOM;
JeneHnne otTpe3ka B 3aJaHHOM OTHOILUEHUH, ILJIOLIAAb
MHOTOYTOJIbHUKA. AnreOpandeckas W TPUTOHOMETpUYECKas
(hOpMBI KOMIUIEKCHBIX YHCEJ, KOMIUIEKCHAS IUIOCKOCTD.
JleiicTBUS HAJl KOMIUIEKCHBIMH YHCIIaMHU.

CnoxeHue BEKTOPOB, YMHOXEHUE BEKTOpa Ha CKasp,
HaXOXXJEHUE [JIMHBl BEKTOpa, yria MeXIy BeKTOpami,
IUIOIIA  NapajulesniorpamMma, o0beM — HapaulesIenuIe/ia,
TPEYroJIbHOW MHpaMH[Ibl, IOCTPOCHHBIX Ha BEKTOpax.
CkansipHOe, BEKTOPHOE W  CMEIIaHHOE MPOU3BEICHUS
BEKTOPOB. Pemenne TpeyroipHuKa.

Pewenue 3aoau
KP

IIpsiMble TUHUY U
TIOCKOCTH

YpaBHEHUE MOBEPXHOCTU M JMHUM. YPaBHEHUs NPAMON Ha
IUIOCKOCTH: 00Ilee, KAHOHUYECKOE, IapaMEeTPHUYECKoe, C
YTIOBEIM KO3 (UIMEHTOM, B OTpe3kax. IIydox mpsMBIX.
HAaXOXJCHWE YypPaBHEHHWS MEIHaH, BBICOT M OHCCEKTpPHUC
TpeyroypHuKa. IloNyImIoCKOCTH, PacCTOSHUE OT TOYKH [0
npsamoi. IlpsMas u minockocTs B MpocTpaHCTBe. B3aumHoe
MOJIOXKEHHUE MpsiMOM M IiockocTH. Ilydok mmockocTei.
ITonympocTpaHcTBa, pacCTOSIHUE OT TOUKHU A0 MIOCKOCTH.

Pewenue 3a0au
KP




4. |BekrtopHsble
HPOCTPAHCTBA U
HOANPOCTPAaHCTBA

JIuneitHple KOMOWHAIMY, JIMHEHHAS 3aBUCUMOCTD U JIMHEWHast| Pewenue 3a0au

HE3aBHCHMOCTbh CUCTEMBI BEKTOpPOB. Pa3iokeHue BeKTOpa 1o KP
cucteMeé BEKTOpoB. PaHr m 0a3uc CcHCTEMBI BEKTOPOB.
[IpoBepka NMHEMHON 3aBUCHMOCTH BEKTOPOB, HAXOXKICHHE
Oasmca JHHEHHON O000JIOYKM BEKTOPOB;  HAXOXKICHHE
(hyHIaMECHTAIbHOW CHCTEMBl PEUICHHH CHCTEMBI JIHMHEHHBIX
OJTHOPOJIHBIX YPaBHECHUIT; HAXOKICHHE MAaTPHUIIbI IEPEX0a.

5. |Teopust TMHEHHBIX
OIIepaTopoB

HaxoxxneHrne MaTpHIlsl JIMHEHHOTO oriepaTopa; 0asuca siapa u| Pewenue 3a0ay

obpasza. [IpeobpazoBaHre MaTpHIIbI TUHEITHOTO onepaTopa mpu KP
nepexojie K HoBoMy 0asucy. XapakTepUCTUYCCKANH MHOTOWICH
npeoOpa3oBanus. COOCTBEHHBICE BEKTOPHI M COOCTBEHHBIC
3HaveHus. JIMHEHHbIE ONepaTOPhI MPOCTON CTPYKTYPHIL.

6. |KBampatuuHsle GOpMBI,
KPHBBIE M IOBEPXHOCTH
BTOPOT'0 HOpPSIKa

Haxoxnenne MaTpuibl KBaJpaTHYHOW (OpMBI; IpuBeneHue| Peuwienue sadau

KBaJpaTUYHOH (OPMBI K KAaHOHMYECKOMY BHIY. 3aKOH KP
nHepuuyu. OpTOroHaJIbHOE NpeoOpa3oBaHME KBaJIPATHYHOM
(hopMBI K KAHOHUIECKOMY BHUJLY.

Haxoxnenme  (OKycoB,  IKCIEHTPHUCHTETa,  aCHMIITOT,
JMPEKTPHUCH TUIEPOOIIbI, 3IutnIca, mapadonsl. OnpeneneHne

THIIA KPI/IBOI\/'I 1 NOBCPXHOCTU BTOPOT'O NOPAAKA.

3amuta abopatopHoi padotsl (JIP), Beimonnenue kypcosoro npoekra (KII), kypcoBoit
pabotsl (KP), pacuerno-rpaduyeckoro 3amanus (PI'3), manmcanue pedepara (P), scce (D),
koiuokBuyM (K), rectupoBanue (T) u BbinoaHeHre KOHTpOabHOU padoTsl (KP).

[Ipyu u3yyeHU TUCHUILUIMHBI IPUMEHSETCS JEKTpOHHOE 00ydeHue (mpoextop u 9BM),
JTMCTaHIIMOHHBIC 00pa3oBaTeNibHbIC TeXHOJIoruu B coorBeTcTBHH ¢ DT'OC BO.

2.3.3 llpumepHasi TeMATHKA KYPCOBbIX padoT (IP0eKTOB)
KypcoBsie paboThl He MTPeyCMOTPEHBI YUE€OHBIM IIJIAHOM.

2.4 Ilepedyenb y4eOHO-METOAUYECKOr0 o0ecneYeHHsl I CAMOCTOSATEJIbHOI PadoThI
o0y4yaomuxcs M0 AMCHUILIAHE (MOLYJII0)

Ne Bun CPC

HepequL y‘le6H0'MCTOZ[I/I‘IGCKOFO obecrnieueHus JUCHUILIMHBI I10
BBIIIOJIHCHUIO CAMOCTOSITCILHOM pa6OTbI

1 [IpopaboTka 1 MOBTOpEHHE
JIEKIIMOHHOT'O MaTepualia u
MaTepHaja yueOHUKOB U
y4eOHBIX TOCOOMIA

Onnatin-xype «Jluneiinas ancebpa u anarumuyeckas ceomempusy. — Cankm-
Ilemepbypeckuii norumexnuveckuu ynusepcumem um. Ilempa Benuxoeo. —
URL: https://www.coursera.org/learn/lineynaya-algebra

Onnaiin-xype  «Jlunetinas ancebpa: mampuyvl U OMOOPAdNCEHUAY. —

Hosocubupckuii 20cyoapcmeenHulil yHUGEpCUMmem. - URL:
https://www.coursera.org/learn/linear-algebra-matrices?
Onnaun-xypc  «Jlunetinas  aneebpay. — HHUy BIID. - URL:

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

2 HOHFOTOBK& K OIPaKTUICCKUM
3aHATUAM

Bexmopnas aneebpa: memoouseckue yKa3anus i UHOUBUOYAIbHbIe 3a0anus /
Cocm.: B. A. Ilonos, A. B. ll]lepbakosa. - Tambos: H30-60 Tamb. eoc. mexH.

yu-ma, 2008. - 28 ¢. — Texcm: snexmponnwiiill Unghopmayuonnas cucmema
"Eounoe oxHo Oocmyna Kk obpazoeamenvHvim pecypcam” — URL:
http://window.edu.ru/resource/143/64143

Muxkenbepe M.A. 3adauu no ananumuyeckou eceomempuu. - Camapa:
Camapckuit  eocyoapcmgennviii  yuugepcumem"”. - 73 c¢. — Texcm:
onexmponnwtiill  Ungpopmayuonnas cucmema "Edunoe okxmo odocmyna
obpazosamenvHbiM pecypcam” — URL:

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

3 | [loaroroBka K KOJJIOKBUYMY

3aooposicnviii B.H. Bvicuas mamemamura 0151 MeXHUYeCKUx YHUBEPCUMEmOs.
Yacmo 1. Anarumuueckas eceomempus: Yuebnoe nocoobue / B.H.
3adopoorcuviil, B.@. 3anvmesrc, A. FO. Tpugonos, A.B. Illanosanos. - Tomck:
U30-60 Tomckoeo norumexnuueckoeo ynusepcumema, 2010. - 398 c. — Texcm:
anexmpounviil // Ungopmayuonnas cucmema "Edunoe oxkHo Oocmyna K
00pazoeamenbHbIM pecypcam” — URL:

http://window.edu.ru/resource/599/75599



https://www.coursera.org/learn/lineynaya-algebra
https://www.coursera.org/learn/algebra-lineynaya
http://window.edu.ru/resource/636/74636
http://window.edu.ru/resource/636/74636
http://window.edu.ru/resource/599/75599

Caaxsin I'.P. Dnemenmor auneinoul aneebpul: Jlekyuu no Kypcy mamemamurxu.
- Hlaxmei: FOPIYDC, 2002. - 34 c¢. — Texcm: anexmponnviii I/
Ungopmayuonnas cucmema "Edunoe okHO Odocmyna Kk 06pazoeamenbHuiM
pecypcam” — URL: http://window.edu.ru/resource/125/47125

4 | BomonHeHne KOHTPOJbHEIX |Copokuna M. P., Moxan B.JI., Huxmanoea M.P. Aneebpa u anarumuyecxas
paboT U THIIOBBIX PACUETOB |2eomempus. Konmponvro-usmepumenvhsie mamepuanst no Kypcy. - Tromens:
TromIHI'Y, 2004. - 36 c. — Texcm: snekmpounviii // Hngopmayuonnas
cucmema "Edunoe oxHo docmyna xk obpazosamenvhvim pecypcam” — URL:
http://window.edu.ru/resource/604/46604

Kysneyosa C.H., Jlykuna M.B., Munosanosuu E.B. Tunosvie pacuemor Ons
CMYOeHmo8 IKOHOMuYeckux cneyuaivrocmei. I kypc (modyaw 1-2). Jlunetinas
aneebpa u aumanumuyeckas ceomempus: Yuebno-memoouyeckoe nocooue. -
Cllo: CIIer'y HTMO, 2010. - 48 c¢. — Texcm: onexmponnviii |l
Unpopmayuonnas cucmema "EOunoe okno docmyna K 00pazosamenbHuiM
\pecypcam” — URL: http://window.edu.ru/resource/275/69275

VY4eOHO-MeTOIUYECKHE MaTepuasbl JUIsl CaMOCTOSITENIbHOM pPabOThl 00y4YaroIUXCs W3
YHCJIa MHBAIK/IOB U JIMI] C OTPAaHUYEHHBIMHU BO3MOXKHOCTSIMHU 3710poBbsi (OB3) npenocraistorcs
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSM UX 37J0POBbS U BOCHIPUATHS HH()OPMAITIH:

JUist I ¢ HapyILEHUSIMH 3pEHMSL:

— B I1€4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 3JIEKTPOHHOI 0 TIOKYMEHTa,

— B (popme ayamodaiina,

— B IIeyaTHOM opMe Ha s3bIke bpaiimns.

JIist L ¢ HapyIIEHUsAMHU CIlyXa:

— B mieyaTHOU hopme,

— B (hopMe 3JIEKTPOHHOT'O IOKYMEHTA.

Jliist T ¢ HapyIIEHUSIMH OTIOPHO-/IBUTATEIBHOTO ammapaTra:

— B I1e4aTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B (popme ayamodaiina.

JlaHHBII TIepeYeHbh MOXET OBITh KOHKPETH3MPOBAaH B 3aBUCHMOCTH OT KOHTHHIEHTA
oOyJaromuxcs.

3. OOpasoBaTeJbHbICe TEXHOJOIMH, NPHUMEHsSIeMbI¢ NPH OCBOCHHU JHCHHUIIHHBI
(Mmonmy.Jist)

B Xozme wu3ydYeHHMs JUCLUUMIUIMHBI TPEAYCMOTPEHO HCIIOJIB30BAHUE  CIEIYIOIIMX
00pa30BaTeNbHbIX TEXHOJOTHM: JIEKIMH, NPAKTUYECKHE 3aHATHUS, MOJATOTOBKA INMHChMEHHBIX
aHAJTUTMYECKUX PabOT, caMOCTOATENbHAs paboTa CTY/ICHTOB.

KoMmeTeHTHOCTHBIH MOAXO0Jl B paMKax MpenojaBaHusl AUCHMILIUHBI peau3yeTcsl B
UCITOJIb30BAaHUM MHTEPAKTUBHBIX TEXHOJIOTUH M AKTUBHBIX METOJOB (IPOEKTHBIX METOMMK,
pa30opa KOHKPETHBIX CUTYyalluii) B COYETaHNUU C BHEAYUTOPHOU pabOTO.

NudpopmalMoHHbIE  TEXHOJOTMM, TPHUMEHSEMble TIpPH HU3YYECHHHM JAUCHUILIUHBL:
UCIIONIb30BaHWE  HMH(MOPMALMOHHBIX  PECYpCcOB,  JOCTYNHBIX B HH(OPMAIMOHHO-
TEJIEKOMMYHUKALIMOHHON ceTH MIHTepHeT.

AnantuBHble 00pa30BaTeNIbHbIE TEXHOJIOTUH, IPUMEHSEMbIE TPU U3YUYEHUU JUCIUILTUHBI
— Uil JMIl C OrPaHMYEHHBIMH BO3MOXKHOCTSMHU 3I0POBbSl IPEIyCMOTPEHAa OpraHu3alusd
KOHCYJIbTAIMH ¢ UCIOJIb30BaHNUEM 3JIEKTPOHHOMN MOYTHI.

4. OueHoYHbIe cpelcTBa I TeKYLIero KOHTPOJISI yCIeBaeMOCTH U MPOMEKYTOYHOI
arrecTauuu


http://window.edu.ru/resource/599/75599
http://window.edu.ru/resource/604/46604
http://window.edu.ru/resource/604/46604

KOHTpPOJIA B

OneHouHbIC CpeACTBa MpEIHA3HAYEHBI NJIsi KOHTPOJS U OLEHKH 00pa3oBaTelbHBIX
JOCTHKEHUI 00ydaroluXcsi, OCBOMBIINX MPOTrpaMMy Y4eOHOM AMCUMILINHBI «AHarumuueckas
eeomempus u IuHeluHasn aneebpay.
OneHouyHbIE Cpe/ICTBA BKIIOYAET KOHTPOJIbHBIE MaTepuaibl /Uil MPOBEACHUS TeKYyUIero

dopme

mecmaoeblx 3(1007—!”12,

PA3HOYPOBHEBLIX  3A0AHULI,

omyemoe no

UHOUBUOYATLHBIM U NPOEKMHO-2PYNNOBbIM 3A0aHUAM Y TIPOMEKYTOUHOM aTTecTaluu B popme
BOIIPOCOB U 3a/IaHUM K IK3aMEHY.

CTpyKTypa OllEHOYHBIX CPEICTB JJIs TEKYIIeil M MPOMEKYTOYHOH aTTeCcTalluu

Kon u HanmeHoBaHue HanMeHOBaHME OLIEHOYHOTO CPENICTBA
Ne Pesynbrarsl 00y4deHust
HHAWKaTOpa . [TpomexyrouHas
/11 (B cooTBeTcTBUH C 1I. 1.4) Texymmuii KOHTPOJIb
(B cootBeTcTBHH C 1I. 1.4) aTTeCTAINS
3HaeT MOCTAaHOBKY | Bonpocet konnoxkeuyma 1-16 Bonpoc na
HOIIK-1.1. Ilpumensiet Y P ) ' P
SHAHIS MATEMATHKI B OCHOBHBIX 3amay | 40 — 56 IK3AMEHEe
. aHAJATHYCCKOHN KP Nel, KP Ne2 1-9,62-74
1 WH)XEHEPHOU TIPAKTHUKE N
TEOMETpUN U JIMHEHHOI
MIPY MOICTUPOBAHUT
anreOpel W OCHOBHEIC
OMOTeXHUYECKIX CHCTEM.
METOBI HX PEIICHMUS.
Ymeer JIOTHYECKU | Bonpocwl Koanokeuyma Bonpoc na
MBICJIUTB, npoBoauTh | 17 — 26 aK3amene
OKa3aTeJIbCTBAa OCHOBHBIX | KP Ne3, KP Ned 10-26, 75-79
WOIIK-1.1. Tlpumenser | N '
YTBEPIKICHHH,
3HaHHS MaTeMaTHKH B
N yCTaHaBJIHMBaTh
2 WH)XEHEpHO! TpaKTUKe
JIOTUYECKUE CBSI3U MEXKIY
IPU MOJICTUPOBAHUU
TMOHATHSAMH,  TPUMEHSATH
OMOTeXHUYECKIX CHCTEM.
TIOJyYCHHBIC 3HAHUS IS
pemeHus TIPUKIIATHBIX
3ajad.
Bnageer Meroaamu | Bonpocwl konnokeuyma Bonpoc na
anreOpamdecKu- 27 -39 9K3aMeHe
HOIIK-1.1. ITpumensiet TEOMETPUIECKOTO KP No5, KP Ne 6 26-61, 80-88
3HaHHS MaTeMaTHKH B MOJX0/a K UCCIIEOBAaHUIO
3 WH)KCHEPHOU NMpaKTHKe TEOPETHYECKUX u
IPU MOJIETUPOBAHUN NPUKIAJAHBIX BOINPOCOB U
OMOTEXHMYECKHX CUCTEM. | 3amad ¢uznko-
TEXHHUYECKOTO
COJIepIKaHusI.

TunoBbie KOHTPO/IbHBbIC 32JaAHUS M1 HHbIE MAaTEPHAJIbI, HEOOXOANMBIE VIl OLCHKH
3HAHMH, YMEHH, HABBIKOB H (MJIH) ONBITA AEATEIbHOCTH, XapPaKTePU3YIOLIMX 3TANbI
(opMupoBaHus KOMIIETEHIIHII B IpoLecce 0OCBOCHUsI 00pa30BaTe/IbHOM IPOrPaMMBbI

Ilpumepnulii nepeuens 60npoco6 u 3a0anuil

Koumponvnan paooma

Tunosou sapuanm KP Ne 1
1. Haumu onpedenumens mampuyol

N =W OoON

2. Pewumb mampuunoe ypasHenue

8 4 1
2 1 0|X=
3 15

W NN B =
W S dh U1 O

1 -2 3
-9 7




3. Pewumv cucmemy ypagHeruii: a) memooom oopamuou mampuywl, 6) memooom Kpamepa

X1 +x, —2x3+x,=0
2x1 + xp, +4x3 + x4 = =5
—5x1 = 7%y +x3 —4x, =6
2x1 +4x, —3x3 + 2x, = —1

4. Pewumo CJIY memooom I'aycca (0bwee u uacmnoe peurerue)

2x1 — X5 +3x3 +4x, =5

4x1 — 2%y + 5x3 + 6x4 =7

6x1 —3x, +7x3 +8x4, =9
8x1 —4x, +9x3 + 10x, = 11

Tunosoti sapuanm KP Ne 2
1) Koanuneapmnvi 1u 6ekmopol € U C3, NOCMpOEHHble NO 6ekmopam a u b?

2)
3)
4)

5)

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

Hatimu kocumnyc yena meancoy eexkmopamu AB u AC.
A(1;-2;3), B(0;—-1;2), C(3;—4;5)
Boviuucaume niowade napanienocpamma, nocmpoeHno2o Ha gekmopax a u b.
a=p+2q, b=3p—q, Ipl=1lql =2, (B;q) =%

Komnnanapmnol iu eexmopwt a, b u ¢?

a=1(2;3;1), b=(-10;-1), c=(2;2;2)
anwl éepuiunvt mempasopa A, A,, Az 1A,

A =(1;3;6), 4, =(2,21), A3=(-10;1), Ay =(—46;-3)

Hatimu: a) onuny pebpa A A, ; 6) niowads epanu A1A,A3;

8) 00vem nupamuovt A1 A, A3 AL, 2) Onuny gvicomul, OnyweHHOU U3 epuitHbl Ay

Tunosou sapuarnm KP Ne 3
1) Boruucnums yenogoul koaghguyuenm npsamot, npoxoosuell vepes 08e 3a0anHbvle

mouku  M(2;—=5) u N(3;2)

2) Hanvt éepuunvt mpeyeonvnuka ABC: A(11; 0), B(3,2),C(4; 1). Haumu:

a) ypagHeHue 8blcombl, MeOUanbl U OUCCEKMPUChl, nposedeHHblx u3 sepuiunvl C;
0) sHympennuii yeon A;
¢) 0nuny evicomwl, nposedennou u3 sepuiurvl C.

3) [auwi ypasnenus 08yx cmopor npsamoyeonrvruxka 5x + 2y —7 =0, 5x + 2y —

36 = 0 u ypasnenue eco ouazonanu 3x + 7y — 10 = 0. Cocmasums ypagnenus
OCMANLHBIX CMOPOH U BMOPOLL OUASOHANU IMO20 NPAMOY20IbHUKA.

Tunoesoti sapuanm KP Ne 4
1) Haumu pazmeprocmo u 6azuc noonpocmpancmaa, 3adannozo CJII0Y:

31 — 2%, —x3— x4, =0

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

2) Haiimu 6a3uchyio cO80KYNHOCMb CMPOK U 8Ce CMPOKU, He 8X00siuue 6 0A3UCHYIO

COBOKYNHOCMb, 8bIPA3UMb Yepe3 CMPOKU basuca (peulenue He eOUHCMBeHHoe)!



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

3) Haiimu mampuyy nepexooa uz 6asuca ey, e,, ez 6 basuc e'1,e’',,e's, 20e
el = (1; 1; 0); eZ = (OI 11 1 )' e3 = (_2; 0; 1)
e =(-1,1-1),e,=(2,-1,1),e5=(-2,2,—1)
u koopounamul sekmopa x = (1,1, 0), 3adannozo 6 6asuce e, e,, €3, 6 bazuce

! ! !
e, e es.

Tunosoti sapuanm KP Ne 5
1) Joxazamoe nuneinocmo, natmu mampuyy, o06pas u si0po onepamopa.

@(x) = (2x, + x3,%x, — 2x3,4x;, + x5).

2) Haiumu obpasz sexkmopa x = (1; 2; 1; —3) u npoobpas eéexmopa y = (6;0;7)
JIUHELHO20 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

A, = (% _45), a auneunwiti onepamop Y 3adan 6 6asuce by = (3; —1), b, =
-3

(5; — 2) mampuyeii By, = ( 4

by, b,.
4) /Ins auneninoeo onepamopa, 3a0aHH020 Mampuyei

3 2 2
A=<2 3 2)
-2 -2 -1

Haiimu: a) xapaxmepucmuueckuit u MUHUMAIbHBIN NOTUHOMDL,

;) Hatimu mampuyy onepamopa @ + 1 6 b6asuce

0) cobcmeennble yucia u coocmeeHHble eKMopbl,
8) KAHOHUYECKOE PA3NI0JCEHIe MAMPUYbL TUHENIHO20 Onepamopa,
2) uneapuanmuvie NOONPOCMPAHCMEA.

Tunosori eapuanm KP Ne 6
1) Ilpusecmu keadpamuunyio popmy K KaHOHUHECKOMY Uy memodom Jlazpamnica:
X2 + 4x1x, + 4x1x3 + 4x,%5 + 4xZ.
2) Ilpusecmu xeadpamuynyro Gopmy K KAHOHUHECKOMY GUOY OPMOSOHANbHbIM
npeobpazosanuem u Haumu 3mo npeoopa3oeaHue:

—4x2 — 4x2 + 2x% — 4x,x, + 8x,x3 — 8x,X3.

3) Hanucamo ypagnenue kacamenbHol K KPUSOU 6MOp0o20 NOPSIOKA.:
2x2 —4xy —y* +4x -2y —1=0,

npoxooswett uepes mouxy a) (—4,—1); b) (=2, 6).

4) Tpusecmu Kk KAHOHUYECKOMY 6UOY KPUBYIO 6MOPO20 NOPAOKA U ROCIPOUNb ee:
—x2—y2+4xy+2x—4y+1=0.

Konnokeuym
Bonpocul k konnokeuymy
1. Mampuywl. Buovr mampuy.



. Meticmeus cnodcenuss u YMHONCEHUS HA CKATAP HAO MAMPUYAMU.

Ilpoussedenue mampuy.

Tpancnonuposanue mampuy. Ceoticmaa.

Onpedenumenu 6mopoco u mpemve20 nopsioKa

Onpeodenumenu n-20 nopsoxa.

Ceoticmea onpedenumerneil.

Aneebpauueckue 00noaHeHUs U MUHOPDL.

Vmeeporcoenus, cesizannvle ¢ aneebpauieckumu OONOIHEHUSMU.

10. Teopema Jlanaaca.

11. Memoowi eviuucienue onpedenumerneil.

12. Obpamnvle mampuysl, onpedenerue.

13. Teopema 06 obpawenuu mampuy.

14. Csoticmea obpamuvix mampuy.

15. @opmynvr Kpamepa pewienus cucmem TuHelblX YPAGHEHUIL.

16. Credcmeus uz meopemoi Kpamepa.

17. Obwue ceedenus o cucmemax TUHEIHbIX YPAGHEHUI.

18. Memoo I'aycca pewenus cucmem TUHEUHbIX YPAGHEHULL.

19. Jluneiinas 3aeucumocms u JUHEUHAS HE3ABUCUMOCIIL CIMPOK (CMOAOY08) MAMPUYbL.
Ilpumepni.

20. Ceoticmea nuHelHoOU 3a8UCUMOCIIU U TUHEUHOU He3A8UCUMOCIU CIMPOK (cmondyos) u
Ompe3K08 CMpOK (CmMoioYyo8) Mampuybl.

21. Teopema o nunetinotl 3aeucumocmu AuHelunou komounayuu. Creocmaue.

22. Ba3zuc u pane cOBOKYNHOCMU CIPOK (CIMONOY08) MAMPUYbI.

23. Teopema o panece mampuypbi.

24. Vcnosue nuHetiHol 3a8UCUMOCTIU MHOICECTBA CIMPOK KBAOPAMHOU MAMPUYbL.

25. Pane mampuysl 6 mepmuHax onpeoenumenei.

26. Onpedenenue panea mampuysbl npu NOMOWU INEMEHMAPHBIX NPeodpa308anue CMpox.

27. Ionsamue eexmopa. /leticmaus Hao 8eKMopamu.

28. KonnuneapHvle u KOMIIAHAPHBLE BEKMOPDI.

29. Jlexapmosas u nonspnas cucmema koopounam. Cosue u noeopom cucmembvl
KOOpOuHam.

30. Ionapuas, yununopuyeckas u cgpepuueckas cucmemvlt KOOPOUHAM

31. Paouyc-eexmop mouxu. Hanpasnsarowue xocunyceoi.

32. [lenenue ompe3xa 6 0aHHOM OMHOWEHUU.

33. Ckansipnoe npoussedenue sexmopos. Ceoticmaa.

34. Koopounamuas gpopma ckanapHo2o npou3ee0eHusl.

35. [Ilpoexyus éekmopa Ha oco.

36. Bexmopnoe npouszsedenue sexkmopos. Ceoticmaa.

37. Koopounamnas gpopma 6eKmopHo2o npou3eedeHust 6eKmopoa.

38. Cmewannoe npouzsedenue sexkmopos. Ceoticmaa.

39. Koopounammuas ghopma cmeuianno2o npoussedeHus: 6eKmopos.

40. Obwee ypagneHue npsamoll Ha NIOCKOCMU.

41. Bzaummnoe pacnonodicenue npsamvlx Ha NIOCKOCU, 3A0AHHbIX 0OWUM YDABHEHUEM.

42. Vpaenenue npsamoui Ha NIOCKOCMU C Yel08bIM KO3(duyuenmom.

43. BzaumHOe  pacnonodceHue  NpsAMbIX,  3A0AHHLIX  YPAGHEHUeM C  Yelo8biM
K03 puyuenmom.

44. [lapamempuueckoe ypagHeHusi NPAMOU HA NIOCKOCHIU.

45. KanoHnuueckoe ypasHeHue npamou HA NAOCKOCMU. YpaeHenue npsamou, npoxoosuyeu
yepes 06e MOYKHU.

46. B3zaumHOe pacnonodcerue NpsambvlX, 3A0AHHbIX NApamempuyeckum (KaHoHudeckKum)
VpasHeHuem.

47. Ilonynnockocmu. Paccmosinus om mouku 00 npsamou.

CoNoOR~WN



48. Obwee ypasHenue niocKkocmiu.

49. BzaumHoe pacnonodicenue niockocmel.

50. [lapamempuueckoe ypagnenue ni0OCKOCMU.

51. Ionynpocmpancmea. Paccmosinue om mouku 0o niockocmu.

52. Ilapamempuueckoe ypagnenue npsamot 8 NpoCmpaHcmae.

53. Kawnonuueckoe ypasHenue npamoti 6 npocmpancmee. Ypasnenue npsamoul, npoxoosuyeil
uepes 08e MoUKU.

54. BzaumHoe pacnonodicenue npsamvlx 8 npOCMpancmae.

55. Obwee ypasnenue npsamou 6 npocmpancmee. Ilepexoo om obwezo ypagueHus npsamou
8 NPOCMPAaHCmMEe K KAHOHUYECKOMY.

56. Bszaumnoe pacnonodicenue npamou u ni0CKOCmu.

bunem Ne O Konnokeuym no Anarumuueckou ceomempuu.

1. Koopounamnas popma cxanspnozo npouzeeoemus.
2. Oobwee ypasneHue ni10CKOCMU.
3. [anwl eepuunvt mempasopa Ay, Ay, Az n A,
A =(1;3;6), 4, =(2;2;1), A3 =(-10;1), A, =(—46;-3)
Haiimu: a) onuny pebpa A A, ; 6) yeon A{A,Az
8) niowaos epanu A1A,Az; 2) obvem nupamudvr A1 A,A3Ay;
4. Jlaner eepuunst mpeyeonvuuxa ABC: A(3; 1), B(—=5,—-1),C(—4; 0).
Haiimu: a) ypasnenue evicomsi u meduanvl npogedeHnvix uz sepuiurvl C;
0) Onuny evicomul, nposedennou u3 sepuiurovl C.
. . x=1 y+1 z
5. Haiimu mouky nepeceuenus npsamou > == 3 u nrockocmu 2X+3y—2+5=0

1
U yecos ux nepecedeHusl.

3a‘IeTHO'3K3aMeHaI{I/IOHHLIe MaTepuaJjbl AJIsA l'lpOMQ)KyTO‘-IHOfI aTTeCTalluu

(3x3ameH/3a4eT)

1

2
3.
4.
5

o

. Mampuywr. Buovl mampuy.
eticmeus cnoscenuss u yMHOMCEHUS. HA CKALAP HAO MAMPUYAMU.
IIpouseedenue mampuy.
Tpancnonuposanue mampuy. Ceoticmsa (0oxazamenbcmea,).
Onpedenumenu 6mopoco NOpsaoKa U Ux UCNOIb308AHUE 8 DeUeHUU TUHEUHbIX CUCTNeM
8MOP0O20 NOPAOKA.
Onpedenumenu mpemve2o NOpAOKa U UX UCNOJILIOBAHUE 8 PEUUEHUU TUHEUHbIX CUCTNEM
mpemwve2o nopsaoKa.
Onpeodenumenu n-2o nopsaoka. Ilonsimue nepecmanosox.
Ceoticmea onpedenumereti (00Kazamenibcmeo 3-x C80LUCMS).
Aneebpauueckue 00noaHeHUs U MUHODDL.

10. Ymeeporcoenus, cessannvie ¢ anreedbpauseckumu OONOIHEHUSMU.

11. Teopema Jlannaca.

12. Buviuucnenue onpederumernceii.

13. O6pamnvie mampuysi. Haxooxxcoenue oopamuvix mampuy no onpeoeieHuro.
14. Teopema 06 obpawenuu mampuy.

15. Csoticmea obpamuwvix mampuy.

16. Kpameposckue cucmemvl TUHEUHBIX YPAGHEHUL.

17. Cnedcmesus uz meopemoi Kpamepa.

18. Obwue ceedenus o cucmemax MUHEUHBIX YPAGHEHUL.

19. Cmpoenue mnoocecmsa peuwieHuti 00OHOPOOHBIX CUCTHEM.



20.
21.
22.
23.

24,

25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,
46.
47.
48.
49,

50.
51.
52.
53.
54,
55.
56.
57.
58.

59.
60.

61.
62.
63.

64.
65.

Cmpoenue mMHodMCeCm8a peuienuti HeOOHOPOOHBIX CUCTEM.

Teopema Kponexepa-Kanennu.
Memoo ['aycca pewenus cucmem TUHEUHbIX YPAGHEHUL.

Jlunetinas 3asucumocms u JIUHENHAS HE3ABUCUMOCHMb CMPOK (CMONOY08) Mampuybl.
Ilpumepni.

Ceoticmea nuHetiHOU 3A8UCUMOCU U JTUHEUHOU He3a8UCUMOCIU CMPOK (cmoadyos) u
OMpe3Ko8 CMpoK (cmonbyos) mampuybi.

Teopema o nunetinol 3a8ucumocmu aunetiHot komournayuu. Cnieocmeue.
Jluneunas 3a8ucumocms cmoadyos Mampuyvl ¢ IUHEUHO 3A6UCUMBIMU CIPOKAMU.

bazuc u pane cosokynnocmu cmpox (cmoabyos) mampuybi.

Teopema o panzce mampuyul.

Yenosue nunetinot 3aeucumocmu MHONCECMEa CMPOK KBAOPAMHOU MAMPULbL.

Pane mampuyvl 6 mepmunax onpedenumereil.

Onpeoenenue panea mampuybl NPU NOMOUWU IIeMEHMAPHLIX NPeobpPaA308aHUe CMPOK.
enenue ompeska 6 0aHHOM OMHOWEHUU.

Paouyc-eexmop mouxu. Hanpasnsowue kocurycawl.

Cosue u nogopom cucmemvl KOOPOUHAM.

Ionamue sexmopa.

Cnoorcenue 6ekmopos.

Ymnooicenue sexmopa na uucno.

Ckanaproe npoussedeHnue sekmopos. Ceoticmaa.

Koopounamnas popma cxansaprozo npouszseoemus.

Ilpoexyus éexmopa na ocw.

Bexmopnoe npoussedenue sexkmopos. Ceoticmaa.

Koopounamnas ¢hopma eéexmopnozo npouzsedenus 6eKmopos.

Cmewannoe npoussedenue éekmopos. Ceoticmeaa.

Koopounamnas ¢popma cmewannozo npousseoenus 6eKmopos.

Ypasuenue npsamoii na niockocmu ¢ yenosvim kosghguyuenmonm.

Bzaumnoe pacnonosicenue npsamulx, 3a0aHHbIX YPAGHEHUEM C Y2N08bIM KO duyuenmom.
TIapamempuueckoe ypasHenue npamotl Ha nIOCKOCmMU. YpaeneHnue ompesKa.

Bzaumnoe pacnonoocenue npamulx, 3a0auHbIX NApaAMempu4ecKum yYpagHeHUem.
Kanonuueckoe ypasnenue npsamoii Ha niockocmu. Ypasnenue npamou, npoxoosuyetl
yepes 06e MoUKU.

Obwee ypasHenue npsamotl Ha NIOCKOCMU.
Bzaumnoe pacnonoswcenue npsamoix na niockocmu, 3a0aHHbIX 0OUWUM YPAGHEHUEM.
Ionynnockocmu. Paccmosanus om mouxu 00 npamoti.

Obwee ypasneHue NI0CKOCHU.

Bzaumnoe pacnonoocenue niockocmeil.

llapamempuueckoe ypasHeHnue nI0CKOCMU.
Ionynpocmpancmea. Paccmosanue om mouku 00 njiocKoCmi.

Ilapamempuueckoe ypasHenue npsamou 8 npocmpancmee.

Kanonuueckoe ypasnenue npsamoii 6 npocmpancmee. Ypasnenue npamoii, npoxoosuyetl
yepes 06e MOYKHU.

Bzaumnoe pacnonoowcenue npamvlx 6 npocmparcmee.

Obwee ypasnenue npsamoti 6 npocmpancmse. Ilepexoo om obwe2o0 ypasHenus npsamou 6
npoCmMpancmee K KAHOHUYECKOM).

Bzaumnoe pacnonoscenue npamotl u niockocmu.

Onpedenenue u npumepvl eKMOpHvLX NPOCMPAHCME.

Jlunetinasa 3asucumocmo u JUHEUHAs HE3A8UCUMOCb 6eKmopos. llonamue 6a3zuca u

nopodfcoarowel cucmembvl eKmopoas.

Koopounamer éexmopa. 3amena 6azuca u npeoopazosarue KooOpouHam.
Iloonpocmpancmea. Kpumepuu noonpocmpancmea. Ilpumepeoi.



66. Jlunetinoe omobpasicenue 6ekmoproz2o npocmpancmea. llpumepul.

67. Mampuya nunetinoco onepamopa 6 HO8oM baszuce.

68. Jeticmeus nao nunetinvimu onepamopamu. Qbpamuwlii onepamop.

69. Xapaxmepucmuueckuii u MUHUMATLHBII NOTUHOMBL.

70. Jlunetinoe omobpasicenue 6ekmopHo2o npocmparncmea. llpumepoi.

71. Mampuya nunetinoco onepamopa 6 HO8oM bazuce.

72. Jeticmeus Hao nunelinvimMu onepamopamu. Qbpamuwlii onepamop.

73. Xapaxmepucmuueckuil u MUHUMATIbHBLI NOTUHOMBIL.

74. CobcmeenHvle ekmopa u coOCmeeHHble 3HAYeHUs. TUHEH020 Onepamopa.

75. Ilonamue xeadpamuunoi hopmvi. Mampuunas 3anucey K6a0pamuyHou Gopmol.
76. Ilpeobpazosarue K8AOpamuyHoU hopmuvl K KAHOHUYECKOMY 8Udy Memodom Jlacpaniica.
77. Ilonosxcumenvro onpedenennvie keaopamuunsle gopmol. Kpumepuii Cunveecmpa.
78. 3axown unepyuu xeadpamuunwvix hopm.

79. Opmoeconanvroe npeobpazosanue K6aOpAMUUHOU hopMbl K KAHOHUYECKOMY BUDY.
80. Kanonuueckue ypasHeHus KpUbIX 8Mopoco NOPAOKA: dNIUNC

81. Kawnonuueckue ypasHeHus KpUBbIX 8MOPO20 NOPAOKA. eunepbona

82. Kanonuueckue ypagHeHus Kpugblx 6mopo2o nopsoxa: napaboia

83. Obwee ypasHenue Kpusou 6mopozo nopsoxa.

84. Kanonuueckoe ypasnenue 311uncouoa.

85. Kanonuueckue ypasHenus 2unepboioudos.

86. Kanonuueckue ypasnenus napaboniouoos.

87. Kanonuueckue ypasHeHus yuiuHopos.

88. Obwee ypasHenue nosepxnocmu 6mopoco nopsioKa.

KpuTtepun oneHuBaHus pe3yibTaTOB 00y4eHHUSs

Oyenka Kpumepuu oyenusanus no sx3ameny
Buicoxuis OYEHKY «OMIUYHO» 3ACIYHCUBAE cmy(?eHm, 0CBOUBUULL  3HAHUA,
Jposeti «5» YMEHUS, KOMNemeHyuu U meopemueckuii. mamepuan be3 npobenos;
(ommro) BbLINOTHUBWULL 8Ce 3A0aHUs, NPedyCMOmMpeHHble Y4eOHbIM NIAAHOM Ha
BLICOKOM ~ KA4eCMBEHHOM  VPOBHe; npakmuyeckue — HAGLIKU
npogheccuoHanbHO20 NPUMEHEHUS OCBOEHHbIX 3HAHUU CPOPMUPOBAHDL.
Cpeonuii OYEHKY «XOPOULO» 3ACTYAHCUBAEN CIYOEHM, NPAKMUYECKU NOJHOCbIO
Ypogens «4» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMNemeHyuu U meopemuyecKull
(xopowo) mamepuan, yueOHvle 3A0aHUSI He OYEHEeHbl MAKCUMANIbHbLIM YUCIOM
0ann08, 8 0CHOBHOM CHOPMUPOBAT NPAKMUYECKUE HABBIKU.
Tlopozoesuiii OYEHKY «YO0BIeMBOPUMENLHOY 3ACTYHCUBAEN CMYOEHM, YACMUYHO C
Ypogens «3» npobenamu  0CBOUSWIUL  3HAHUA,  YMEHUs,  KOMHemeHyuu U
(yooenemsopume | meopemuueckuii mamepuan, MHo2ue YyeOHvle 3a0anus Jaubo He
JIbHO) BbINOIHUI, TUOO OHU OYEHeHbl YUCTOM OALI08 OAUSKUM K MUHUMATILHOMY,
HeKomopule NPaKkmuieckKue Ha8blKU He ChOPMUPOBAHDL.
Munumanvholii | oyeHky — «HEYOOBIEMBOPUMENbHOY» — 3ACIYHCUBAEm — CIMYOEHm,  He
VPOBeHb «2» 0CBOUBWULL  3HAHUSA, YMEHUs, KOMNeMmeHyuu U meopemuyecKull
(HeyOosnemeopu | mamepuai, yieOHbvle 3a0aHUs He 8bINOJHUL, NPAKMUYECKUEe HABLIKU He
MejbHO) chopmuposanbl.

OueHouHble cpencTBa Uil MHBAJIUAOB MU JMI[ C OTPAHUYEHHBIMH BO3MOKHOCTSIMH
3I0POBBSI BEIOMPAIOTCS C YIETOM MX WHIUBUIYATBHBIX TICUXO(DH3NIECKUX OCOOEHHOCTEH.

— IIpY HEOOXOJUMOCTH MHBATIUIAM U JIUIIaM C OTPaHUYCHHBIMU BO3MOKHOCTSIMU 3I0POBbS
IIPEAOCTABIIAECTCS JOIOJHUTEIBHOE BpEeMsI I IIOATOTOBKU OTBETA HA DK3aMEHE;



— P MPOBEICHUU MPOLETYPHl OIICHUBAHUSI PE3YIHTATOB O0YyUEHUS MHBAIMIOB U JIUIL C
OTrPaHUYCHHBIMH BO3MOXHOCTSIMH 3/I0POBBS TPEAYCMATPUBACTCSI UCIIOIh30BAHUE TEXHHUECKUX
CPEICTB, HEOOXOAMMBIX UM B CBSI3H C UX MHIUBUIYATHHBIMA OCOOCHHOCTSIMU,

— TIpY HEOOXOJAUMOCTH ISl O0YYAFOIIUXCS ¢ OTPAHUYCHHBIMHA BO3MOXKHOCTSIMH 37I0POBbS
W UWHBAJIWAOB IIpOLIEypa OICHUBAHUS pE3YJIbTaTOB OOYYEHHS M0 AWCIMILIUHE MOXKET
NPOBOJIUTHCS B HECKOJIBKO ATAITOB.

[Ipouenypa oleHUBaHUsI pe3yIbTaTOB OOYYCHUS WHBAIUIOB U JIUIl C OTPAHUYCHHBIMHU
BO3MOXKHOCTSIMH  3JIOPOBbSI 10 JTUCHUIUIMHE (MOJIYJIIO) MpEeIycMaTpUBaeT IPEIOCTABICHUE
uHpopManuu B QopMmax, aJanTHPOBAHHBIX K OrPAHUYCHHSIM HMX 3J0POBbS M BOCIPHUSATHUS
nHpopmanuu:

Jist 11 ¢ HApYIICHUSIMH 3PEHUS:

— B I1e4aTHOW (hopMe YBEIMYCHHBIM HIPUPTOM,

— B (hopMe 2IEKTPOHHOTO TOKYMEHTA.

JlJist JTUI ¢ HApYIIEHHUSIMH CITyXa!

— B mieyaTHOU hopme,

— B (hpopMe 3IIEKTPOHHOTO IOKYMEHTA.

JUtst 11 ¢ HapYIICHUSIMHA OTIOPHO-JIBUTATEIILHOTO arapara:

— B IIeYaTHOM opme,

— B (hopMe 2IIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TEpeYeHb MOXET OBbITh KOHKPETH3MPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
o0ydJarouuxcsi.

5. Ilepevennb y4eOHOI JIUTepaTypbl, HHPOPMALMOHHBIX PeCypPcOB H TeXHOJIOTHil

5.1. YueOHasi auTeparypa

1. bexknemumes, JI. B. Kypc ananuTiueckoil reoMeTpun u JIMHEHHOMN anreOpbl: yueOHUK
st By30B / J1. B. beknemuies. — 18-e u3s., mepepad. — Cankr-IletepOypr: Jlans, 2021. — 448
c. — ISBN 978-5-8114-4916-3. — Tekcrt: 3ekTponHblii // JlaHb: 31eKTPOHHO-OHOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/152643

2. COOpHUK 3aj1a4 10 aHATUTUYECKOI reOMEeTpUH U JIMHEHHOI anredpe: yueOHOe mocobue
/ JI. A. bexnemuresa, /1. B. bexiemuies, A. 0. ITerposuu, . A. Uybapos; mox penakiueit /.
B. benemuieBa. — 7-e uzn., crep. — Cankr-IlerepOypr: Jlans, 2019. — 496 ¢. — ISBN 978-5-
8114-4577-6. — Texkct: anektpoHHsblii // Jlanb: 31eKTpOHHO-OMOMHMOTeUHas cuctema. — URL:
https://e.lanbook.com/book/122183

3 Topmau, b. A. JluneiiHast anreOpa W aHanuTH4YecKas reoMerpus. [IpakTukym mms
CTYACHTOB TEXHUYECKUX U IKOHOMHYECKHX CIEMaIbHOCTEHN BY30B: yueOHOE ocoOue /il By30B
I B. A. Topnauy, E. I1. PoctoBa. — Cankrt-IlerepOypr: Jlans, 2021. — 144 c. — ISBN 978-5-8114-
6737-2. — Tekcr: snekrponnblit // JlaHb: smexkTpoHHO-OMONMMOTeyHass cucrema. — URL:
https://e.lanbook.com/book/162373

5.2. lepuoanueckasi JuTEpaTYpa

5.3. UHTepHeT-pecypchbl, B TOM 4YHCJI€ COBpPeMeHHbIe NMPOo(ecCHOHATbHBIE 0a3bl
JAHHBIX U MH(POPMAIMOHHBbIE CIIPABOYHbIEC CHCTEMbI

DJ1eKTPOHHO-0UbIM0oTeuHbIe cucTeMbl (IBC):

1. DBC «IOPAUT» https://urait.ru/

2. 9BC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAMH» www.biblioclub.ru

3. DBC «JIAHb» https://e.lanbook.com

IIpodeccuonanbHbie 6a3bl JAHHBIX:
1. Web of Science (WoS) http://webofscience.com/
2. Scopus http://www.scopus.com/



https://e.lanbook.com/book/152643
https://e.lanbook.com/book/122183
https://e.lanbook.com/book/162373
https://urait.ru/
http://www.biblioclub.ru/
https://e.lanbook.com/
http://webofscience.com/
http://www.scopus.com/

ScienceDirect www.sciencedirect.com

XKypuansr uzgareascrea Wiley https://onlinelibrary.wiley.com/

Hayunast snexkrponnas oudauorexa (HOB) http://www.elibrary.ru/

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

YuuBepcuterckas uapopmaimontas cucrema POCCUSA http://uisrussia.msu.ru

No ok~ w

NudopmanuonHbie CIPABOYHBIE CHCTEMBI:
1. KoncynbranT [Imtoc - cipaBouHas mpaBoBasi cucTeMa (JJOCTYII IO JIOKATBHOH CETH ¢
KOMITBIOTEPOB OMOITMOTEKH )

Pecypcbl ¢cB0OGOIHOTO 10CTYNA:
1. KubGepJlenunka (http://cyberleninka.ru/);
2. Kypcel Benymux By3oB Poccun™ http://www.openedu.ru/;
3. Hudopmanmonnas cucrema "EnuHoe OKHO A0cTyna K 00pa3oBaTelibHbIM pecypcam’
http://window.edu.ru/;
4. OwunaiiH-Kypchl B cepTH(UKATHI OT BEAYIIMX By30B Mupa https://ru.coursera.org/.

CoOcTBeHHBIC JIEKTPOHHBbIC 00pa3oBaTe/ibHbIe M HH(POPMALMOHHBIE PeCypPChI

KyoI'Y:

1. Cpena moayibpHOTO AuHamMuueckoro oOyuenwus http://moodle.kubsu.ru

2. baza yueOHBIX MJIaHOB, Y4€OHO-METOAMYECKUX KOMILIEKCOB, ITyOJIMKALUNA 1
koH(pepenmmii http://mschool.kubsu.ru/

3. bubnmorexa nHHOPMAIIMOHHBIX pecypcoB Kadeapbl nHHOPMAITHOHHBIX
oOpa3oBaTelbHbIX TeXHOMOrHi http://mschool.kubsu.ru;

4. DnexTpoHHbII apxuB qokymeHToB Kyol'Y _http://docspace.kubsu.ru/

5. DnekTpoHHble 00pa3oBaTelibHBIE pecypchl Kadeapbl HH(OOPMAIMOHHBIX CHCTEM H
TexHosioruil B oopazoBanuu Kyol'Y u nayuno-meroaudeckoro xxypHaia "[IIKOJIbBHBIE I'OJIbI"
http://icdau.kubsu.ru/

6. MeTonnueckne yKazaHus J1Jisl 00y4arOLIUXCS 0 OCBOEHUIO T CHMIIMHBI (MOYJIs1)

— Obwue pekomenoayuu no camocmosmenbHou pabome 0Oy4aOUWUXCsl.

Camocmosmenvuas paboma 00yUAIOWUXCS  6bINOJHAEMC NO  3A0AHUI0 U NpU
MemoouyecKkoM pyKogooCcmee npenooasamesis, Ho 0e3 e20 HenocpeoCmeeHHo20 YUaCmusl.
Camocmosmenvhas paboma noopasoensiemcs Ha CamoCmosmenbHyl0 pabomy Ha ayOumopHvlx
3aHAMUAX U HA 6HeayOUmopHylo camocmosmenvhylo pabomy. CamocmosmenvHas padboma
00yYaOWUXcs  BKIIOYAem KAK NOJHOCMbIO CAMOCMOSIMENbHOE 0CB0CHUE OMOCIbHbIX MeM
(pazoenos) oucyuniumsl, mMax u npopabomky mem (Pazoenos), 0C8auBaemMvbix 60 BpPeMs.
ayoumopHou pabomvl. Bo epemsa camocmosamenvHou pabomwvl obyuarowuecs uumaiom u
KOHCHEeKMUpYIom YUeOHYI0, HAYYHVIO U CHPABOYHVIO JUMepamypy, 6blNOIHAIM 3A0aHUs,
HAanpasieHHvle Ha 3aKpenjienue 3HAHUlLl U ompadomKy YMeHUll U HABLIKO8, 20MOBAMCA K
meKywemy u npomMesHCYmo4HOMY KOHMPOIO NO OUCYUNTUHE.

Opeanusayusa — camocmoamenvHou  pabomsl — 00VHAIOWUXCA  PelaMeHMUPYemcsl
HOPMAMUBHbIMU — OOKYMEHMamu, Y4eOHO-MemoOuyecKkol aumepamypou U 91eKmpOHHbIMU
006pa306amenbHbIMU Pecypcaml, GKII0UAS.

Ilopsadox opeanuzayuu u ocywecmeieHusi 00pa308amenvHol OessimelbHOCmU O
006pa306amenbHbIM  NPOSPAMMAM  BbICUIE20 00pA306aHUs — NpopamMmam bakanaspuamad,
npocpamMmam - cneyuanumemad, —NPOSPAMMAM — MASUCMpPamypsl — (VIMBEPHCOeH — NPUKAZOM
Munucmepcmea obpazosanus u Hayku Poccutickoii @edepayuu om 5 anpens 2017 200a Ne301).

Tucomo Munucmepcmea obpazosanus Poccutickou @edepayuu Nel4-55-996un/15 om 27
Hosa0psa 2002 2. "O6 axmueuzayuu camocmosmenbHou padomsl Cmyo0eHmos8 GblCULUX V4eOHbIX
3a6edenuil”.
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Tonooicenue o camocmosmenvHou pabome cmyoeHmos (ymeepaicoeno npuxazom Ne 272

KyoI'V om 03 mapma 2016 2.).

B ocBoeHMH TUCHMIUIMHBI MHBAJIMJAMU U JIMLIAMH C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3I0pOBbsI OOJIBIIOE 3HAYEHHWE HMMEET WHAMBHIyalbHas y4deOHas paboTa (KOHCYJIbTAllMM) —
JIONOJTHUTEIIbHOE Pa3bsICHEHNE y4eOHOTO MaTepHaa.

I/IH[[I/IBI/IZ[yaJILHLIe KOHCYJIbTalUM 110 HOpPCAMCTY ABJIAKOTCA BaXHBIM (baKTOpOM,
CIIOCOOCTBYIOIIMM WHAWBUAYAIH3aLUN O0yYEHHUS U YCTAaHOBJICHHIO BOCIUTATEILHOTO KOHTAKTa
MCKAY MNOperoAaBaTciicM U OGy‘-IaIOH_II/IMCSI HWHBAJILJIOM WJIMA JIMOOM C OI'paHUYCHHBIMU

BO3MOXHOCTAMHU 300POBbA.

7. MaTepuajibHO-TeXHHYECKOE oDecriedeHne 1o JUCHUIIHHE (MOIYJTI0)

HanmeHoBanue crieuagbHBIX
HOMEILEeHU N

OCHaIIEHHOCTD CITEIIHAIbHBIX
HOMEILEHUH

[epeyeHpb TUIEH3UOHHOTO
IPOTPaAMMHOTO 00ECTICUCHUS

VYueOHble ayJJUTOPHU JUISt
MPOBEICHUSI 3aHSTHI JICKIIMOHHOTO
THIA

Meoberb: yuebHas MeOenb
TeXHUYECKHE CPEACTBA O0YIECHHSL:
9KpaH, IPOEKTOP, KOMIIBIOTED

Microsoft Windows
Microsoft Office Professional Plus

VYueOHble ayIUTOpUN st | MeOenb: yueOHas Mebenb
NPOBEACHUS 3aHATUN
CCMHHApPCKOro Tulla, rpynmnoBbIX N
WHIUBHUIYAIbHBIX KOHCYJIbTalnH,
TEKYIIETO KOHTPOJIS u
IIPOMEXKYTOYHOH aTTeCTaINH
ZIJ'ISI CaMOCTOSITeILHOM pa6OTBI 06yqa}omnxc;1 MMpEeayCMOTPCHBI IIOMCIICHHA,

YKOMILJICKTOBAHHBIC CHGHI/IaJII/I?,I/IpOBaHHOﬁ MC6€HI>IO, OCHAIICHHBIC KOMHBIOTCpHOfI TEXHUKOU C
BO3MOXXHOCTBIO MOAKIIOUEHUs K ceTu «HTepHeT» M obecrneueHueM J0CTyrna B DIEKTPOHHYIO
“H()OPMaAIIMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

HaunmeHoBaHue TOMENIEHUN 11
CaMOCTOSTETFHON pabOTHI
o0yJaroImuxcs

OcHaIlleHHOCTb MOMEIEHUN I
CaMOCTOSTENFHON pabOTHI
oOygaromuxcs

HepequL JIMIIEH3UOHHOT O
HpOFpaMNHHHY)O6eCH€qGHHH

TTomeuieHue a1t caMOCTOSATEIHLHOM
paboTeI 00yJaromuxcs (IUTAIBHBIN
3an HayuHoii OMOIHOTEKN)

Meobenb: yuebHas mebenb
Kommnexr  cnenuanun3upoBaHHON
Me0OeIH: KOMIIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAs
TEXHHKAa C [OAKIYEHHEM K
UH(OPMALMOHHO-
KOMMYHUKAIIMOHHOU
«HTepHeT» W OOCTyIOM B
ANEKTPOHHYI0  MH()OPMAIMOHHO-
00pa3oBaTeIbHYIO cpexy
00pa3oBaTeNbHON  OpraHM3alNH,
BeO-KaMephl, KOMMYHUKAIIHOHHOE
obopynoBaHue, 0O0CCIICYHBAOIIEE
JOCTYIl K  CeTH HHTEPHET
(mpoBoaHOE coeMHEHue u
0ecrpoBOTHOE  COEIUHEHHE  II0
texuonorun Wi-Fi)

CCTHU

TTomemnieHue it caMOCTOSATEIILHOMN
paboTs1 oOydatonuxcs (aya. )

Mebens: yaeOHast mebernn
Kommiexkt  cnenuanu3npoBaHHOM
Me0OemH: KOMIBIOTEPHBIE CTOJIBI
O6opynoBaHue: KOMITBIOTEpHAS
TEXHMKa C TOAKIIOUYCHHEM K
nH}opMannOHHO-
KOMMYHHUKaIMOHHOH
«HTepHETY WU
ANEKTPOHHYIO

ceTtn
JIOCTYIIOM B
nH}opMannoHHO-




00pa3oBaTeIbHYIO cpeny
00pa3oBaTelbHON  OpraHU3aLyH,
BeO-KaMepbl, KOMMYHHKAIIHOHHOE
ob0opynoBaHue, OOECIIeUHBAOIIEE
JOCTy K  CeTH  HHTEpHET
(mpoBomHOE COEIUHEHNE u
OecrpoBOIHOE  COCOMHEHHE IO
texuosorun Wi-Fi)




