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1. HCJI]: U 3aJa49YM1 OCBOCHUS JUCHUIIJIMHBI
OI[HOﬁ N3 OCHTPAJIBHBIX JUCIHUIIIIMH MAaTCMAaTHUKU SABJISCTCA anre6pa Hu €C IIPUJIOKCHUS.

Ee snemMeHTHl M3ydaroTCsi, HauMHas CO IIKOJBHOIO Kypca MaTeMaTHKH KOHYas MporpamMmoi
By3a. [ TaBHBIMU LIETSIMH TUCHMITIMHBI «ANre0pa, reoMeTpHsl U TOMOJIOTUS», IIPenojaBaeMoil Ha
IEPBOM KYpC, SIBIISIETCSI NEPBOHAYAIBHOE WM3YYEHHUE OCHOBHBIX aJIreOpanyuecKux CTPYKTYp H
nanpHemue GopMUpOBaHUE Yy CTyIEHTa — ainredpanyeckoro abCTPaKTHOTO MBIIUICHUS, TaK
HE00XOIUMOT0 B CBSI3U C IPOUCXOIALIEH MaTeMaTH3aluel BCEX OTpaciel 3HaHu .

[Ipy m3ydyeHHHM Ha NEPBOM Kypce AUCLUIUIMHBI «Airedpa, reoMeTpuss U TOMOJIOTHUS»
3aKJIa/IbIBAIOTCA U PAa3BUBAIOTCS OCHOBBI TAaKUX aOCTPAKTHBIX pa3/ielIOB KaK TEOpHs TPy,
KOJIeL, TOJeH M BEKTOpPHBIX HpocTpaHCTB. CTyNEHT JOJKEH 3HaTh OCHOBHBIE METO[bI
dopmanuzanuy, ajaropuTMHM3aLMUd W peaau3alMyd YHUCIEHHBIX, MaTEeMaTHYEeCKUX MoJeneil;
JIOJDKEH BJIQJIETh MaTeMaTHUYECKUMHM METOJaMM aHallM3a M CUHTE3a ONTHUMHU3ALMOHHBIX CHCTEM.
Pemennio yka3aHHBIX MpOOJIEM CIIOCOOCTBYET JHCHMIUIMHA «AusreOpa, TeOMETpUs H
TOTOJIOTUSI».

Ienau oucyunauner:
* nosiyueHue 0a30BbIX 3HAHUU MO ajiredpe: ONMpeNeNuTeNd, MaTpuuHas ajiredpa U peleHue
CHUCTEM JIMHEHHBIX ypaBHEHHUH, KOHEYHOMEpHbIC JIMHEHHBIE IPOCTPAHCTBA U JIMHEHHBIE
OIEepaTopbl, OCHOBHBIE CTPYKTYPbl COBPEMEHHOM anreOpbl, OwIMHEHHble M KBaJpaTHYHbIE
bopMmBI;
* [10JIy4YEHHE 3HAHUH 110 TEOMETPHH;
* (hopMuUpOBaHME YMEHHMI M HABBIKOB IO MCIIOJb30BaHMIO JIOTMYECKOIO almapara B Ipolecce
00y4eHUs;
* [IOJTyYSHHE TPECTABICHUS O TPOOIeMax 000CHOBAHUSI MATEMATHKH;
* pa3BUTHE JOTMYECKOIO MBIIIUICHHUS;
*opMHpOBaHHE  HCCIIEOBATEIBCKUX  YMEHHHA  OOIICHAYyYHOTO,  CIEIHATU3UPOBAHHOTO
MaTEMaTHYECKOTO U METOANYECKOTO XapaKTepa;
*opMHpOBaHUE HABBIKOB BIIAJICHHUS COBPEMEHHBIMM METOJAaMM aHalIM3a HayyHOW W Hay4yHO-
METOUYECKON JTUTEPATYPBHI.
3aoauu oucuunauHbL:
® 3aJI0)KUTh OA30BbI€ 3HAHUS, HEOOXOAUMBIE AJISi OCMBICIIEHUSI MATEMaTHYECKUX U JUCLUIUINH;
® YCBOEHME CTYJIEHTaMH OCHOBHOI'O TEOPETHYECKOI0 MaTepuaia Kypca;
e BjaJieHHe aOCTPAKTHBIMU ITPHUEMaMH NTOCTPOEHUS aIredpanuyeckux CTPyKTYyp ¢ 3aJJaHHOH
CHCTEMOI onepanui;
e BjaJieHHe anreOpoi MaTpuil,
e cB00OO/IHOE OOIIEHUE CTYIEHTOB C JMHEHHBIMU MPOCTPAHCTBAMH U UX IPE0OPa30BaHUSIMM;
e BJIJICHHE 3HAHUSIMHU 110 KBaPaTUYHBIM (hopMaM;
e 3HAHME TEOPUHU KPUBBIX U MOBEPXHOCTEN BTOPOIO NOPSIKA;
® YCBOCHME CTYJIEHTaMH MPOCTEUIINX 3a/1a4 AHAJTUTHUYECKON T€OMETPUH;
e chopmupoBaTh YMEHHUS NMPUMEHSATH MOJTYUYSHHbIE 3HAHUS ISl pellleHusl alreOpandyeckux H
TEOMETPUUECKUX 3a7ay;
e chopmHupoBaTh HABBIKM MaTEMATUYECKOTO MOJEIUPOBAHUS MBICIUTENHLHOTO Ipoliecca B
Pa3IUYHBIX MIPEIMETHBIX 001aCTAX;



e crnocoOcTBOBaTh (HOPMHUPOBAHHMIO HABBIKOB palbOThl C Y4YeOHOW, HAYyYHOH M HAy4HO-
METOINYECKOI JTUTEPATypOH;

® JaTb NOpCACTABJICHHUC O COBPCMCHHOM COCTOAHUHU HAYYHBIX I/ICCJIC,Z[OBaHI/Iﬁ B OGJI&CTI/I
anreOpbl U COMPSHKEHHBIX C HeW 00JacTsIX 3HAHUH.

2. Mecto aucunminnsl B ctpykrype OITIOII BO
JucuuruimHa «Anredpa, T€OMETpHUS M TOMOJOTHS» SIBISETCS TUCIMILIMHON 0a30BOii

gactu bioka 1 (b1.5.09.02) monyne «MaremaTHkay OCHOBHOW 00pa3oBaTeNbHON MPOTPaMMbI
no HampasineHuto moarotoBkd  09.03.01 Mudopmatuka u BBYMCIAMTENbHAs TexHuKa. Ee
BKJIIOYEHHE B y4eOHBII IUIaH C IEPBOr0 CEMECTpa MEPBOro Kypca onpeneisiercs TeM GakTopoM,
YTO C Kypca BbICIIEH anreOpbl M aHATMTUYECKOW I'€OMETPHMM HAYMHAETCS MaTeMaTH4yecKoe
00pa30oBaHue M0 JPYTUM JUCLUIIIMHAM.

3. TpeGoBaHusi K pe3yJIbTATAM OCBOCHHS COJIeP:KAHMS JMCUMIIJIMHBI.
B coBokymHocTH ¢ apyrumu aucuuruiiHamu nipoduist  «IIporpammHoe oOecrieueHme

CPEICTB BBIYMCIUTEIBHON TEXHUKH M aBTOMATH3UPOBAHHBIX CHCTEM» TUCHUIUIMHA «AJredpa,
TeOMETpPHUS u TOTMOJIOTUSI» HaIpaBlieHa Ha (hopMupoBaHue CleqyoIe
oowenpogpeccuonansvnoit komnemenyuu (OIIK) B coorBerctBun ®I'OC BO u OITIOIT BO no
HarpasjeHuto nmoaroroBku 09.03.01 MudopmaTuka v BEIMUCIHTENIbHAS TEXHUKA (KB (DHUKAIIHS
(crenennblo) «OakaiaBp»):

® CIIOCOOHOCTBIO PElIaTh CTaHAAPTHBIC 337a4M MPO(ECCUOHAIBHON JEATEILHOCTH Ha
OoCcHOBe HH(POPMAMOHHON W OHONMMOrpadMuecKod KyIbTYpbl C NPUMEHEHHUEM
UH()OPMAIIMOHHO-KOMMYHUKAIIHOHHBIX ~ TEXHOJOTMH ¥ C YY4ETOM OCHOBHBIX
TpeboBanuii nHpopmarmonHoi 6e3onacuoctu (OIIK-5).

B pesynbrare ocBOCHUS TaHHOW AUCIUILTUHBI O0YJaIONIHIACS JOIDKEH:

3HaTB: OCHOBHBIE TOHATUS W pPeE3yabTaTbl MO anreOpe (Teopus MaTpHl], CHUCTEMBI
JMHEHHBIX ypaBHEHUH, JIMHEIHbIE MPOCTPAHCTBA U JIMHEWHbIE MPEeoO0pa3oBaHUs, COOCTBEHHbBIE
BEKTOpBI U COOCTBEHHBIE 3HAUCHMSI, KBaJpaTUUHbIE (JOPMbI, OCHOBBI TEOPUHU TPYII U KOJELl);
pocTelIIne NOHATUS aHATUTHYEeCKOH U auddepeHnnanbHoi reoMeTpuu (BEKTOPHI U ONlepaliuu
HaJl HUMU, CKaJsIPHOE U BEKTOPHOE NPOU3BEIECHHUE BEKTOPOB, IpsMast JIMHUA Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IUIOCKOCTh B MPOCTPAHCTBE, HOpMalb U OMHOpPMajb, KPUBH3HA M Kpy4dEeHUE
TIJIOCKOM KPUBOIN).

YMmerb: pemare CUCTEMBl JIMHEMHBIX YPaBHEHUW, BBIUHCIATH  OINPEACIIATENM,
KAHOHMYECKHUI BUJ MaTpPHUIl JMHEHHBIX ONEPaTOpOB, IPOBOJAUTH ONEPALMM HAJ MaTpULAMU U
HaxOJIUTh X PAHT, PEIIaTh 3a/1a4¥ aHAJIUTUYECKOW NeOMETPHUM HA INIOCKOCTH U IMPOCTPAHCTBE,
KJIaCCU(UIIUPOBATh alredpandeckue CTPYKTYphl, BBIUYUCIATH 0a3UC U pa3MEpPHOCTh JIMHEHMHOIO
IIPOCTPAHCTBA, IPOBOAMUTHL OIEpallid HaJ JMHEHHBIMM IOANPOCTPAHCTBAMHU,  HAXOIUThb
KaHOHWYECKHH W HOpPMAaJbHBIA BUJ KBaJpaTUYHBIX (POPM, HAXOAUTh COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAYCHMs JIMHEHMHOTO NpeoOpa3oBaHUs, BBIYMCIATH KPUBHU3HY M KpydeHUE
KPUBBIX.

Baaners: merogamu JUHEHON anreOpbl, aHATUTHYECKOH TI€OMETPUHU, MaTeMaTH4YeCKOTro
aHaM3a Uil M3Yy4YeHUs T'€OMETPUYECKUX CBOWCTB (UIYp Ha IJIOCKOCTH U B IPOCTPAHCTBE,
arrapaToM TEOPUHU KPUBBIX U IOBEPXHOCTEM.



4. Conep:kanue ¥ CTPYKTYpPa IMCIUIIIHHBI

Ta6muma 1. ComepikaHue TUCHUIUIUHBI «AJredpa, T€OMETpUs U TOIOJIOTHSY», MePEeYCHb
OIICHOYHBIX CPEJICTB U KOHTPOJIUPYEMBIX KOMIIETEHIIUN

Koxa xonTpo-

9 dopma
Ne HaumenoBanue JIMpyemMoit
Coaep:xanue pa3iena TeKyLIero
m\n pa3neia KOMIIeTeHIIUH
KOHTPOJIfA
(WM ee 4YacTH)
1 2 3 4 5
| 1 cemecTp
AnreOpandeckue
o bunapnas anrebpanyeckas
CTPYKTYpPBI C OJHOU U K, KP, PK, T,
1 onepauus. I'pynmsl, KoabLa, ois u OIIK-5
JIBYMSI OMHAPHBIMH N YO
HX CBOMCTBA.
onepalusIMu.
Martpungsi. Oneparun HaJ
MaTpULIAMHU. CsoiicTBa.
Onpenenenue MIEPECTAHOBKHU.
Teopus Matpull. | TeopeMa 0 uHCIe NEPECTAHOBOK.

2 K, KP, PK, T,
IlepecTanoBku u | YetHocts niepectaHoBkU. MHBEepcus OIIK-5 vO
MOJICTAaHOBKH. Y TPaHCHO3UIMS B MEPECTAHOBKAX.

Onpenenenue MO/ICTAHOBKH.
YMHOXEHUE MOJICTAaHOBOK M €€
CBOMCTBA. JIeKpEeMEHT.
Cucrembl  nuuednbix | Knaccuduxanuas CIIY. Meron
. K, KP, PK, T,
3 | ypaBuenuit (CJIY) wu | 'aycca. Cuctembl KpamepOBCKOTO OIIK-5 VO
METOJIbl uX pemenusd. | tuna. @opmyna Kpamepa.
Onpenenurenu: onpeaeneHue,
CBOWCTBA M METOJIbI BBIYMCIICHUSI.
MuHopsI u anrebpanveckue
Teopus p P K, KP, PK, T,
4 . nononHenus. Teopema Jlammacca. OIIK-5
OTIPEICTTUTENICH. YO
Teopema 00 onpeIeIuTeNe
npousBeneHust Marpuil. OOpaTHas
MaTpula.
JIuHeitHO 3aBUCHMMAsT W JIMHEWHO
HE3aBHUCHMasi COBOKYITHOCTb CTPOK
. (cTonO1I0B). Panr MaTpPUIIBI.
JIuneiinas
Teopema. MeToasl  BBIUUCICHUS K, KP, PK, T,
> 3aBUCHMOCTD. anra wmarpunel. OOmas cxema OIIK-5 YO
Vccnenosanue CJIY. | P P ) .
WCCTIEAOBAHUSI CUCTEM JIMHEHHBIX
ypaBHeHuii. Teopema Kponekepa-
Kanenu.
Cucrembl KoopauHAT. BekTopsl,
omepanmu  Haxg HuMU. Cucrema
BEKTOPOB. JIMHENHAs 3aBUCUMOCTb.
K, KP, PK, T,
6 | Bekropnas anreGpa. Panr u Ga3uc cuctemMbl BEKTOPOB. OIIK-5 VO

CkansipHoe, BEKTOPHOE u
CMeEIIaHHOE MPOM3BEICHUE
BEKTOPOB.




JImueitHoe
MIPOCTPAHCTBO u
JIMHEHHOE
npeoOpa3oBaHue
BEKTOPHBIX
MIPOCTPAHCTB.

Jluneiinoe (BEKTOpHOE)
IPOCTPAHCTBO. bazuc 51
pasMepHocTh.  Omepanuu  Hajg
noAmnpocTpaicTBaMu.  EBKIMAOBO
npoctpancTBo. OpTOroHajnbHbIE U
OPTOHOPMHUPOBAHHBIE 0a3uCHL.
Marpuna JIMHEHHOTO
npeoOpa3oBaHMUs. CobcTBeHHBIC
3HAYEHUS] U COOCTBEHHBIE BEKTOPHI

JMHENHOT0 NpeoOpa3oBaHusl.

OIIK-5

K, KP, PK, T,
YO

KBagparuunsie
(hopMmBI.

KBagpatuunele Qopmbl, paHr u
Marpuna. IIpuBenenue
KBaJIpaTUYHON (bopmbl K
KAaHOHUYECKOMY M HOPMAJIbHOMY
BUIY. MeTton Jlarpanxa.
[TonoxurenpHO OIpe/ieIICHHbIE
KBaJgpaTuuHble  (QOpMBL.  3aKOH
nnepuuu. Kpurepuit CunbBecrtpa.

OIIK-5

K, KP, PK, T,
VO

[IpsiMas 1 TUIOCKOCTH B
IIPOCTPAHCTBE.

Jlenenne  oTpe3ka B JAHHOM
OTHOLICHUH. [Ipsimas Ha
IJIOCKOCTH.  PaznuuHble  BUABI
ypaBHEHUS NPSAMOK HA IUIOCKOCTH.
PaccrosiHue OT TOUKM 1O IPSAMOU.
B3anMmHOe pacnonoxkeHue AByX
NpsAMBIX. YPaBHEHUE IMPAMOU U
IIJIOCKOCTH B IIPOCTPAHCTBE.
B3auMHOe pacnonoxeHue JABYX
NPSMBIX, MNPAMOW M IUIOCKOCTH,
JIBYX IJIOCKOCTEH B IPOCTPAHCTBE.

OIIK-5

K, KP, PK, T,
vyO

10

JIuauu n IMOBCPXHOCTHU
BTOpPOTIO MopAaKa

Onnunc, runepbora, mapadoia u UxX
KaHOHUYECKHE YpaBHEHUS, BBIBOJI.
O6mee ypaBHEHHUE.
Knaccugukanus I1BI1.

OIIK-5

K, KP, PK, T,
YO

11

ONEeMEHThI TOIIOJIOTUH.

[Inockne ¥  TPOCTPAaHCTBEHHBIE
kpuBble. Hopmanb, OuHOpMAaIb,
KpPUBU3HA M KpPYYEHHE IUIOCKOU

KpPIBOfI. DJEeMEHThI TOIOJIOTHH.

OIIK-5

K, KP, PK, T,
YO

B rpade 5 mpuBomsATcs maHupyembie (OPMBI TEKYIIEr0 KOHTPOJS: BBIMOJTHEHUE
koHTposbHOU paboTel (KP), komnokBuym (K), pyoexnsiii koutpons (PK), tectuposanue (T),

ycTHbIi onpoc (YO).

Ha uzyuenue xypca orBogutcs 108 yacos (3 3.e.), U3 HUX: KOHTakTHas pabora 34 4., B

TOM 4YHUCJIIC JICKOUOHHBIX —
caMocCTosITelIbHas paboTa ctyaeHTa 47 yaca; 3aBeplIaeTcsi IK3aMeHOM (27 4acoB).

17 w4acos;

CTpyKTypa AUCHUNIHHBI

MPAKTUYECKUX (CEMUHAPCKHUX) —

17 4acos;

Tabnuma 2. Ob6mas Tpy10eMKOCTh TUCITUTIIINHBI cocTaBisieT 3 3.e1.(108 yacos)

Bun pabotsr

TpynoeMKoCTh, 4aCOB / 3aU€THBIX €IMHUIL

I cemectp

BCETO

OO0masi Tpy10eMKOCTh (B 4acax) 108

108




KonrakTHasi padora (B yacax): 34 34
Jlexyuonnwvie sanamus (J1) 17 17
Ilpaxmuuecxue 3auamus (113) 17 17

Cemunapckue 3ansamus (C3)

He npedycmompenul

He npeodycmompenul

Jlabopamopuwsie pabomut (JIP)

He npeoycmompenul

He npedycmompenni

CamocrosiTesibHasi padoTa (B 4acax), B TOM
4yKc/ie KOHTAKTHasi padora:

47

47

PacuetHo-rpadguueckoe 3agjanue

He npeoycmompenul

He npedycmompenni

Pedepar (P) He npedycmompenwvr | He npedycmompenul
Occe (D) He npedycmompenwvr | He npedycmompenul
KonTponbnas padota (KP) 12 12
CaMOCTOSITEIbHOE U3YUYCHUE Pa3JIeNIOB 35 35

Kypcosoii npoekt (KII), kypcoBas pabora (KP)

He npedycmompena

He npedycmompena

IToaroroBka U NpOX0XKACHUE IIPOMEKYTOUHOU
aTTecTaluu

27

27

IK3aMeH

IK3aMeH

Buja npoMexyTOYHOM aTTecTAlNHU

Taomura 3. JIeKiimoHHbIE 3aHATHS

Tema

1 cemecTp

AnrebpanyecKue CTPYKTYPBI C OJTHOM U ABYMsI OMHAPHBIMU OTIEPAITUSIMH.

Lenv u 3a0auu uzyuenus memuvl — 1aTh ONPEACICHUS NOHATUI IPYIIIbI, TOATPYIIIBI, a0€IEBOU
IpyNIbl, KOJbLA, ACIUTENICH HYIsl B KOJbLE, NOJIA M XapakTepucTuku nousd. [IpuBectn
IIPUMEPBHL.

Teopus marpui. [lepecTaHOBKH M ITOJCTAaHOBKH.

Lenv u 3a0auu usyyerus memuvl — U3y4UTh MATPUILIBI U OTIEpAIMK HaJl HUMHU, OOpaTHAsi MATPHIL..
O0603HaYUTh CBOMCTBA, KOTOPHIMU OO0JIA/IAlOT OlEpanuy Haj MaTpuiamu. Jlath onpeneneHus
HOHHTI/II\/JI HepeCTaHOBKa, II0JICTaHOBKA, I/IHBepCI/Iﬂ B HepeCTaHOBKe, TpaHCHOSI/IIH/ISI, YETHOCTD,
YMHOKEHHE IMOJCTAaHOBOK, JEKPEMEHT, IMKINYECKasl NOACTaHOBKA. HayuuTs pemars nmpumepsl
110 JJAaHHOM TeMe.

Cuctems! muHelHbIX ypaBHeHUH (CJIY) 1 MeTObI MX pelIeHus.
Lenv u 3a0auu usyuenusi memwvt — W3y4uTh MerTon laycca um ¢opmynsl Kpamepa s
HAaXOXJICHUs PELICHUS CUCTEMBI. PacCMOTpeTh MaTpUYHBIA METOJ PELICHUS CUCTEM.

Teopus onpenenurenei.
Lenv u 3a0auu usyyenus membl — BBECTU IOHATHE ONPEAETUTENS] N-TO MOPSAAKA, MUHOPBI U
anreOpanyeckre JonoyHeHus. M3yuuTs cBoOiicTBa ompenenurens. PaccMoTperb MeTozbl

BBIYMCIICHHS ONPEEIIUTENEH BhIcIIUX cTeneneil. [lokasaTe Ha mpumepe.

Jluneiinas 3aBucumocts. Mccnenoanue CIIY.

L]env u 3a0auu usyuenuss memovl — U3ydnuTh Kputepuii coBmectHoctu CJIY (Teopema Kponekepa-
Kanemnu), ogHoponusie CJIYV u pynaameHntanbHyro cuctemy perieHuil onHopoanou CJIIV, a
Takke cxemy ucciefoBanus cucteM. ChopmynupoBaTh U 10Ka3aTh TEOPEMY O UMCIIE PELIEHUMN
OCP

Bekrophas anre6pa.




Llenv u 3a0auu usyyenuss memvl — WU3YUUTh IOHATUS BEKTOPHl M ONEpallMM HaJ HHMHU,
KOJUIMHEapHbIE U KOMIUIAHAPHBIE BEKTOPA, paBHbIE BEKTOPHI U JUIMHA BEKTOpa. BBecTH moHsTUs
CKAJIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO TPOU3BEACHUS BEKTOPOB U €ro CBoicTBa. BriBecTn
dbopMyITy I HAXOXKIEHUS CKAJIIPHOTO, BEKTOPHOT'O ¥ CMEIIAHHOTO MTPOU3BEICHUS BEKTOPOB B
KOOpAUHATHOHU (hopme. BBecTH moHsATHE TPaBOil TPOMKH.

JluHeiHOe MPOCTPAaHCTBO U JMHEHHOE MpeoOpazoBaHie BEKTOPHBIX MPOCTPAHCTB.

Lenv u 3a0auu uzyuenuss memvl — O0ams OnpeoeieHue IUHelH020 npocmpancmea, bazuca u
PA3mMepHOCmu  TUHEUHO20 NPOCMPAHCBA, JUHEUH020 Npeodpa308aHus, onepayuu  Hao
JUHEUHbIMU NPOCMPAHCIEAMU U ONEepamopamu, OpPMO2OHANbHbIU U OPMOHOPMUPOBAHHDIN
eexmop u bazuc. /Jamv meopuro Eexnudoea npocmpancmaa.

KBanpatuunsie GopmBbl.

Lenv u 3a0auu uzyueHuss memvl —IaTh ONpEAEICHUE TOHATUS KBaJpaTHYHOH (OPMEI, ee
KaHOHMYECKHH U HOPMaJIbHBIN BUJI. HayduTh MpUBOIUTE CUCTEMY BEKTOPOB K IJIABHBIM OCSIM H
penIaTts 3alaHus 10 TaHHOH TeMe.

[Ipsimas ¥ MIIOCKOCTH B IPOCTPAHCTBE.

Lenv u 3a0ayu uzyyenus memvl — U3y4UTh PA3IMYHbIE BUAbl YPAaBHEHUS IPSIMOM Ha IJIOCKOCTU
H IJIOCKOCTH B IMPOCTPAHCTBE, a TAKKE OTKIIOHCHUC TOYKHU OT HpﬂMOfI H OT MIOCKOCTH. BrIBecTH
YCJIOBHUC MApaJlNICJIBHOCTH W NECPHCHAUKYIIAPHOCTH IIPAMBIX HaA IIJIOCKOCTH H IJIOCKOCTEH B
MIPOCTPAHCTBE, YrOJd MEXAY MNPSIMBbIMU B IMPOCTPAHCTBE M IUIOCKOCTSIMM, a TaKK€ YCJIOBHS
MapajuIeIbHOCTH U MEPIEHIUKYISIPHOCTH.
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JIuHUM ¥ OBEPXHOCTU BTOPOTO MOPSIIKa.
Lenv u 3a0auu usyuenus memsi — u3yuntb KBII u IIBII, ux unBapuantsl u Tunsl. Hayuuts
npusoauts KBII u IIBII k kaHOHMYECKOMY BULY.
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DJ1€MEHTHI TOIMOJIOTHH.

Lenv u 3a0auu uzyuenus memvl — BBECTH OCHOBHBIE MOJIOKEHUS TEOPUU TOTIOJIOTUUH, & UMEHHO
IUIOCKHE M MPOCTPAHCTBEHHbIE KpuBble, HopManb, OMHOpMalb, KpUBU3HA U KPYUYEHHE TIIOCKON
KpUBOMH. DJIEMEHTHI TOIOJOTHH.

Tabnuua 4. [IpakTudeckue 3aHATHS

Tema

1 cemecTp

Onpeanenurens 2-ro v 3-ro NOPSIKOB.

Martpunibl. Onepanuu Hag Matpuiiamu. CBoiicTBa omneparuii.

[IepectanoBku. YetHocts. MHBepcus. TpaHCnO3nULKs B IEPECTAHOBKE.

[ToacranoBku. YeTHOCTh. Y MHOXKEHHE MO/ICTAHOBOK. CBOMCTBA. JleKpeMeHT

Metonst pemmienus CJIY: meron ["aycca, dopmynst Kpamepa.

Onpenenurens n-ro nopsaka. CoiictBa. MuHOpHI 1 anredpandeckue JOMOTHEHHUS.

9-10

MeTOJIBI BBIYMCIICHUA onpezleJmTeneﬁ BBICHIUX ITOPAIKOB.

11

06paTHa5{ Marpuna u CITIOCOOBI €€ HaxXO0XICHHA.




12 MatpuuHsblii cCoco0 perIeHus: CUCTEM JTMHEHHBIX YPaBHEHHIH.
13 JIuHeiHas 3aBUCIMOCTh COBOKYITHOCTH CTPOK (CTOJIOIIOB).
14 Panr maTpuubl. MeToabl BBIYUCICHUS paHTa MAaTPHUIIbI.
15 Uccnenosanue cucrem nuHelHbIX ypaBHeHu. Teopema Kponekepa- Kamnenu.
16-17 | OnHopoaubie cuctembl. DyHnaMeHTanbHas cuctema pemieHuit (OCP).
18 Bexkrtops! u onepanuu Haj HUMU. JInHeliHas 3aBUCMMOCTh. CBOCTBA.
19 Panr u 6a3uc cuCTeMbI BEKTOPOB.
20 CkasipHO€ IPOU3BEIEHUE BEKTOPOB.
21-22 | BekTopHOE U CMEIIaHHOE MPOU3BEICHUE BEKTOPOB.
23-24 | JluneitHoe apudMeTHUECKOe MPOCTpaHCTBO. JIMHENHOe (BEKTOpHOE) MpOCTpaHcTBO. basuc u
pPa3MepHOCTb.
25 [MognpoctpancTBo. Cymma u nepeceuenue noamnpoctpancts. opmyna ['paccmana.
26 EBkimunoBo mpoctpancTBOo. OpTOroHANBHBEIE W OPTOHOPMHUpPOBaHHBIE Oa3ucel.  [Iporecc
OpPTOTOHAJIM3ALIUU.
27-28 | Ilpsamas Ha miockocTd. Pa3iuuHble BUIBI ypaBHEHHUs HPSMOM Ha IJIOCKOCTH. PaccrosiHue ot
TOYKH JI0 MPSIMOU.
29 [TnockocTh B mpocTpancTBe. Pa3nuunbie ypaBHEHUS MIIOCKOCTH.
30 YTr0a MeXay IIOCKOCTSIMH. Y CJIOBHSI MApaAIJIEIbHOCTH U MIEPIEHIUKYISIPHOCTH TIOCKOCTEH.
31 [Ipsmas B mnpoctpanctBe. llpsmas u miockocTs B mpocTpaHcTBe. KaHoHMueckoe U
napamMeTpruuecKre YpaBHEHHUS IPSMOM.
32-33 | OkpyXHOCTb, AIIUIC, Napabona u runepbona. Kanonudeckoe ypaBHEHHE, SKCIICHTPUCHUTET,
TUPEKTPUCHI U (POKYCHI.
34 [ToBepxHoctu Broporo nopsaka (I1BIT). O6mee ypaBuenue. Hekoropsie Buas! I1BI1.
Tabmuua 5. JIaGopaTtopHble pabOThI IO JUCUUIUIMHE (MOYJII0) — HE MIPETyCMOTPEHbI
Tabnuua 6. CamocTosTeNTbHOE U3yUEHNE Pa3IeNIOB IUCIUIINHBI.
Ne Bonpockbl, BBIHOCHMBIE HA CAMOCTOSITEIbHOE H3YYCHHE
n/n
1. JluneitHoe npeoOpa3zoBaHNE BEKTOPHBIX MPOCTPAHCTB. Marpuiia JTUHEHHOr0 MpeoOpa3oBaHus.
CoOcTBeHHbIE 3HaUEHUS U COOCTBEHHBIE BEKTOPHI TMHEHHOTO TPeoOpa3oBaHusl.
3. KBanpatuunbie ¢opmel, panr u Martpuua. IlpuBeneHue kBagpaTHuHOM QOpPMBI K
KaHOHMYECKOMY M HOpMallbHOMY BUAY. Meton Jlarpanxka.
4. [TonmoxuTenpbHO oOMNpeneNeHHble  KBaapaTuuHble (opmbl. 3akoH uHepuuu. Kpurepuit
CunbBecTtpa.
3. bunapnas anrebpanueckas oneparys. [ pynmsl, Koblia, OISl U UX CBOMCTBA.
6. [Tnockue u mpocTpaHcTBeHHbIE KpuBble. Hopmaib, OMHOpMab, KpUBU3HA U KPyuEHHE IIIOCKOM
KPUBOH. DJIEMEHTBI TOIIOJIOTHH.
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CpolicTBa pelIeHUH OJHOPOAHBIX CHUCTEM. CBS3b MEXIy PpEUICHUSIMH OJHOPOIAHBIX U
HEOAHOPOAHBIX CUCTEM.

Tpu OCHOBHBIE 33J]a4l AHAIUTHUYECKOW F€OMETPUU Ha IMJIOCKOCTH: JCJICHUE OTPE3Ka B TAHHOM
OTHOIICHUH, PACCTOSIHUE MEXIY IBYMsI TOUKAMH, YpaBHEHHE MPAMOI MpOoXoAsiiel yepes JBe
TOYKH.

S. OueHoYHbIe MATEPHAJIBI VISl TEKYIIEr0 U Py0eKHOT0 KOHTPOJISI YCIIeBA€MOCTH U
NMPOMEKYTOYHOM aTTecTAllUN

KoneunbiMu  pe3yiapTaTaMd  OCBOCHHSI ~ MPOrpamMMbl  AUCIUIUIMHBI  SIBISIFOTCS
c(hOpMUPOBAHHBIE KOTHUTUBHBIE IECKPUITOPBI «3HATHY, «YMETh», «BIAJETh», PaCUCaHHbIE MO
OTJIeNbHBIM KoMMeTeHUUsIM. DopMupoBaHUe 3TUX JECKPUITOPOB MPOUCXOIUT B TEUCHHUE BCETO
ceMecTpa 10 dTarnaM B paMKax pa3IMyHOro BUJa 3aHATHI U CaMOCTOSITENIbHOM paboTHI.

B xone u3yueHus: AUCUUIUIMHBI TPEyCMaTPUBAIOTCS MeEKYyuilil, pyoexcHolii KOHmMpOib
U RPOMENCYMOUHAA AmmeCmayus.

5.1. Ouenounvie mamepuanvt 013 MeKyuie20 KOHMPOA.
Llenv mekywe2o koHmpons — OUEHKa pe3ylbTaTOB pabOThl B CEMECTpe U oOecreueHue

CBOCBPEMEHHOM OOpaTHOM CBS3H, Ui KOPPEKIMH OOydYeHHsI, aKTUBU3AIUU CAMOCTOSITCIbHOMN
paboTel oOyuaromerocsa. OOBEKTOM TEKYIIETO KOHTPOJS SIBISIFOTCS KOHKPETH3HMPOBAHHBIC
pe3ynbTathl 00y4ueHHs (yaeOHbIC JOCTHKCHHUS) TIO TUCITUILIAHE.

Texywuti KOHmMpoOb YCIIEBAEMOCTH — KOHTPOJIb, OMPEICISIONINIA KayeCTBO, TIyOHHY,
00beM YCBOGHHMs 3HAHMHA Kaxaoro pasgena. OCyHIECTBISIETCS IMPENoaaBaTelieM B XOJIe
MOBCECIHEBHON y4eOHOW padOThl W 00ECIeYrBACT OIICHUBAHWE XOJIa OCBOCHHS JIUCIMILTAHBL
@®opMbI MPOBEJCHUS TEKYIIET0 KOHTPOJISA: TPOBEPKA BBINOJHEHHS JIOMAIIHUX 3aJJaHHI;
IPOBE/ICHUE KOHTPOJIBHBIX M TECTOBBIX Pa0OT C IENBI0 MPOBEPKH MPAKTHUYECKUX YMEHUH I10
OTJICIbHBIM T€MaM; OTBEThl Ha TEOPETHUECKHE BOMPOCHI HA MPAKTUYECKOM 3aHSATUH, PEIICHUE
MPAKTUYECKUX 3a/1ad U BBIMOJIHEHUE 33/IaHUN Ha TpakTHueckoM 3aHsATHH. OIleHKa KadecTBa
MOJITOTOBKHA HAa OCHOBAaHWM BBIMTOJIHCHHBIX 3aJ]aHUK BENETCS TperoaaBareieM (¢ 00CyKIeHUEM
PE3yaBTATOB), OATUTBI HAUHUCISIFOTCS B 3aBUCUIMOCTH OT CIIO)KHOCTH 33aHUS

5.1.1. Bonpocel _no _memam___oucuyunjiuHsl «Alee6pa, ceomempun  u___monojiocus)

(konmpoaupyemas komnemenyus OIIK-5)

Tema 1. Anredpandeckue CTpyKTYpbI € OJHOM M ABYMsi OMHAPHBIMHU ONlEPALUSIMH.
1. bunaphas anrebpaunueckas oneparus. [ pynmnsl.
2. Komnb110, moikosb110. JlenuTenu Hyms B KOJIbIIE.
3. ITons m ux cBoiicTBa XapaKTEpUCTHUKA ITOJIA.

Tema 2. Teopus matpuu. IlepecTaHOBKY U NOACTAHOBKH.

4. Martpuubl. Onepanuu Haj MaTpuamu. CBOMCTBA onepanuii.

5. Onpenenenue nepecTaHoBKU. Teopema 0 4ucie NepecTaHOBOK. UETHOCTh MEPECTaHOBKHU.
WHBepcrs U TpaHCIIO3UIINS B IEPECTAHOBKAX.

6. OnpenieneHye MOACTaHOBKU. Y MHOXKEHHE MTOICTAHOBOK U €€ CBOMCTBA. JleKpEMEHT.
Tema 3. Cucremsl JuHelHbIX ypaBHeHuil (CJIY) u MeToabI HX peleHHs.

7. Knaccudukanus CJIY. Metox [Naycca.
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8. Cucremsl kpamepoBckoro tuna. opmyna Kpamepa.
Tema 4. Teopus onpeneanTeJiei.
9. OnpexnenuTenu: onpeaesieHue, CBOMCTBA U METO/IbI BEIYMCIICHUS.
10. MuHOpBI 1 anredpanyecKue JOMOTHEHHS.
11. Teopema Jlamnacca.
12. Teopema 00 ompenenuTesne Mpou3BeIeHIs MaTPUILL.
13. O6parnas maTpuia Y clloBHE €€ CYIIeCTBOBAaHUS U METOJT HAXOXKICHHUS.
Tema S. JIuneiinas 3aBucumoctb. Ucciienosanue CJY.
14. JluneitHO 3aBHCHMasT W JIMHEHHO HE3aBHCHMas COBOKYIHOCTh CTPOK (CTOJIOIIOB).
CaoiicTBa.
15. Panr matpuusl. Teopema o panre Matpuipl.. MeTObl BEIUNCIEHUS paHTa MaTPHULIBL.
16. OOmas cxemMa HCCIEIOBaHUS CHUCTEM JWHEHWHBIX ypaBHeHuid. Teopema Kponekepa-
Kanenu.
17. Ognopoaublii cucTteMbl. CBOMCTBA PEIICHUIO OAHOPOJHBIX cucTeM. DyHIaMeHTalbHAas
cucrema pemieanto (OCP)
Tema 6. BekTtopHnas anreopa.
18. Cucremsl koopauHat. Bekropsl, onepauuu Haj HUMH. CBOHCTBA oneparnuii.
19. JIuneitnas 3aBucumoctb. CBOMCTBA.
20. Panr u 6a3uc cucTeMbl BEKTOPOB.
21. CxansipHO€, BEKTOPHOE M CMEIIAHHOE ITPOU3BE/IEHUE BEKTOPOB.
22. CkansipHOe, BEKTOPHOE U CMEIIIAHHOE MPOU3BEICHUE B KOOPIUHATHOU (hopMme.

Tema 7. JInneiiHOe NPOCTPAHCTBO U JIMHelHOe NIPeodpa3oBaHHe BEKTOPHBIX MPOCTPAHCTB.
23. JIunelinoe (BEKTOpPHOE) MPOCTPAHCTBO. baszuc U pa3sMepHOCTh TUHEHHOTO MTPOCTPAHCTBA.
24. IlognpoctpancTBa. Onepamuu Haja noanpoctTpancTBamu. Popmyina I'paccmana.

25. EBknnpoBo npocrpanctBo. HepasenctBo Komu-byHskoBckoro.

26.0pToroHanbHble 1 OPTOHOPMUPOBAHHBIE 0A3UCHI.

27. Marpuna nuHeitHoro npeoopasoBanus. Onepanuu Haj TUHEHHBIMU TPE0Opa30BaHUU.
28. CoOcTBEHHBIC 3HAUCHHUS U COOCTBEHHBIE BEKTOPHI JUHEHHOTO ITPeoOpa3oBaHus.

Tema 8. KBagpaTuunbie (popMbl.

29. KBaznpatuunsle GOpMBbI, paHT U MaTpHIIA.

30. IlpuBenenue kBaapaTUYHON (OPMBI K KAHOHUYECKOMY M HOpPMallbHOMY BUAy. Meton
Jlarpanxa.

31. IlonoxuTenbHO ONpeIeleHHbIE KBaJpaTUIHbIE (POPMBI.

32. 3akon unepuuu. Kpurepuii Cuibsectpa.

Tema 9. IIpsiMmasi ¥ IVIOCKOCTH B NPOCTPAHCTBE.

33. Jlenenue oTpe3ka B JaHHOM OTHOIIeHUHU. [IpsiMast Ha TIJIOCKOCTH.

34. PaznuuHble BUABI YpaBHEHUS NMPSMON Ha MIIOCKOCTH.

35. PaccTrosiHue OT TOUYKHU A0 NpsiMOM. B3anMHOe pacnosiokeHue IByX NMpsSMBbIX.

36. YpaBHeHue MPSIMOI U IIIOCKOCTH B IPOCTPAHCTBE.

37. B3aumMHOE pacIoyio’KeHHE IBYX MPSMBIX, IPSIMON W TUIOCKOCTH, IABYX IJIOCKOCTEH B
IPOCTPaHCTBE.

Tema 10. JInHNM ¥ TOBEPXHOCTH BTOPOI0 MOPAAKA

38. Dnurc: KaHOHUYECKOE ypaBHEHHE, SKCLIEHTPUCHUTET, TUPEKTPHCA.

39. I'unep6orna u mapaboyia U UX KaHOHMYECKHE YPaBHEHHUs, BbIBOJ. DOKaIbHBIN panuyc,
OKCIIEHTPUCUTET, aCHMIITOTA.

40. Knaccuduranms T1BII.
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Tema 11. Dy1eMeHTHI TONOJIOTHH.
41. Inockue U IpOCTPAHCTBEHHBIE KPUBBIE.
42. Hopmainb, OMHOpMaJIb, KPUBU3HA U KPyUEHHE MIIOCKON KPUBOM.
43. DnemMeHTHI TOIOJIOTHH.

Kpumepuu @0DMMDO8GHM}1 OUEHOK (OMBHMGGHM}Z) YCIMHO20 onpoca

YCTHBIN ONpoC SABISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB Y4€Ta 3HAHMI 00ydYarolIerocs.
Pa3BépHyThIli OTBET CTyAEGHTa [JOJDKEH NPEACTaBIATh COOOW  CBSI3HOE, JIOTUYECKHU
MOCIIEIOBATEIbHOE COOOIIEHNE Ha 33JaHHYI0 TEMY, IOKa3blBaTh €ro YMEHHE MPUMEHSTH
OIpeIEIICHUSI.

B  pe3ynvmame ycmuozo onpoca 3HaHUA, 00yuarOULE20CA OUCHUBAIOMCA NO
cnedywuent wikane (3a 1 3anamue):

2 banna cTaBUTCS, €CIIM 00YJYAIOIUNACS:
1) monHO M3NaraeT U3yuyeHHBI MaTepua, 1aéT MpaBUIbHBIC OMPE/IeIICHUs TOHATUH;
2) oOHapyXHBaeT IOHHMMAaHUE MaTepHalia, MOXKET 00OCHOBATh CBOW CYXKJICHUS, TIPUMCHHUTH
3HAHUS Ha IPAKTHKE;
3) wm3maraer MaTrepuan IOCJICJOBATEIbHO U TMPABWIBHO C TOYKH 3pPEHUS HOPM
JUTEPATyPHOTO S3BIKA.
1 6ann craButcs, eciv oOy4darOIUHCS:
1) w3naraeT Marepuall HEMOJIHO U JOMYCKAST HETOYHOCTH B ONIPE/ICIICHUN TTOHSTHIA,
2) He yMeeT JOCTAaTOYHO ITy0OKO U JOKa3aTelIbHO 00OCHOBATh CBOU CYXKICHHS;
3) wu3maraeT MaTtepual HeMmocCjieI0BaTEIbHO.
0 6annoeé craBuTcs, e€ciM OOy4arOlIUMKCS OOHApYXXMBAaeT HE3HaHUE OOJbIICH YacTh
COOTBETCTBYIOIIIETO pa3jelia U3ydaeMoro MaTepuaa, 0MycKaeT oMok B (GOpMYITHpPOBKE.
Bamiel MOTYT CTaBUTBCSI HE TOJBKO 32 €IMHOBPEMEHHBIM OTBET, HO U 32 CyMMY OTBETOB,
JAHHBIX CTYJCHTOM Ha MPOTSHKCHUH 3aHSITHSI.

5.1.2. Ouenounvie mamepuanvl 011 CAMOCHOAMENbHOU padomul o0yuarouiezocs (munogovie
3a0auu) (Konmpoaupyemasn komnemenyus OIIK-5)

HepequL THIIOBBIX 3a4a4 JJI1 CaMOCTOSTEIbHOM pa6OTLI C(l)OpMI/IpOBaH B COOTBCTCTBHUHU C
TEMAaTHKOM MPAKTHYICCKUX 3aHATUN 0 JUCLIUILINHE «Anre6pa, TeOMCTPHUA U TOIIOJIOTUS.

3agauu

Tema 1. Aniredpandeckue CTPYKTYpbI € OHOM M ABYMsI OMHAPHBIMHU ONlePALUSIMH.

1. Kakyro anreOpanyueckyro CTPYKTypy 0Opa3yeT MHOXECTBO HATypaJIbHbIX YHCEN
OTHOCHUTEIIBHO ONIEPALIUN CIIOKEHUS?

2. Kakyo anreOpandeckyto CTPYKTYpy 0Opa3yeT MHOMXECTBO LEJIbIX OTHOCHUTEIBHO IBYX
oTiepaluy CJI0KEHUS U YMHOXKeHus (Z, +,%)?

3. Kakue u3 apudmernueckux AeMCTBUN (CIOXKEHHE, BBHIUMTAHUE, YMHOXKEHUE, JeJICHHUE)
ABIIAIOTCS OMHAPHBIMH ONEpalUsIMU Ha MHOKecTBe N U Ha MHOXecTBe Z7

4. SBnsercs nmu OMHAPHOM ONepaIuen:
B) CJIO’)KEHNE HA MHOXKECTBE HEUETHBIX UUCEIT;
I') HAXOXK/JICHUE JAECATUYHBIX JIorapu(MOB Ha MHOXKECTBE;

I[) HaxXOXJACHUC CPECAHCTO I'COMECTPUUCCKOTO ABYX YHCCII HAa MHOKCCTBE;
13



5. SIBnstoTcs M AeHCTBHE, BBITOIHsIEMOe o Gopmyse a ° b = (a + b)? GuHapHO#N omneparmeit
Ha MHOXecTBe Q, ¥ €Cliu ABJISIFOTCS, TO MOYEMY?

6. SBusroTcs MM anreOpauveckold CHCTEMOW MHOXKECTBO YHMCEN BHJA OTHOCHTEIBHO: a)
CJIO’KEHUS; 0) BBIYUTAHUS;, B) YMHOXKEHHS?

7. SBnserca nu anreOpandeckod CUCTEMOM MHOXECTBO PaJMyCOB-BEKTOPOB, MCXOJAIINX M3
Hayaja JIeKapTOBOM CHUCTEMbl KOOpPAMHAT U pAaclOJIOKEHHBIX B IEPBOH YETBEPTH
KOOPJAMHATHOH MJIOCKOCTH, C ONlEepaluei: a) ClI0KEHHE BEKTOPOB; 0) BHIYUTAaHHE BEKTOPOB?

8. SlBnsercd nu OMHApPHOM omnepanueil yMHOXKEHHE Ha MHOXKECTBE MPPALMOHANIBHBIX YHCEN U
CJIO’KEHUE Ha MHOXKECTBE YETHBIX YHCET,;

9. Kakme u3 apudmernueckux IelcTBU (CIOKEHUE, BBHIYMTAHHE, YMHOXXEHHE, JEJICHHE)
SBIISIOTCS] OMHAPHBIMU OnepausiMu Ha MHOKecTBe {1,0,-1};

10. Kakyto anreOpandeckyto CTPYKTYpy o0Opa3yeT MHOXECTBO KBaJPaTHBIX MaTpHll C
BELIECTBEHHBIMU 3JIEMEHTAMH OTHOCUTEIBHO ONEPAINil CJI0KEHUS M YMHOKEHUs?

Memoouueckue pexomenoayuu no pewteHuro 3a0adu.

[Ipuctymnas Kk caMOCTOSTEIILHOMY PEIICHHUIO 33]1a4, HEOOXOAMMO BHUMATEIHHO MPOYECTh
TEOPETUYECKHI MaTepuas 10 COOTBETCTBYIOIIEMY BOINPOCY TeMbl. BaykHelIine MOHSTUS ITON
TeMbl: OMHapHAas ajredpanyeckas onepanus, rpyInou, MoxyrpyIna, MOHOU I, Tpynna, abejaena
rpynna, Koibllo, MOJje, AeIUTEeNN HYNS B KOJIbLIE, XapaKTEpPUCTUKA MO U Ap. OTH MOHSITUA
CleyeT BBIyYUTh U pa3o0parbcs B UX cooTHomeHUsix. [lpu pemieHuu 3aaad MCHOIB3YHOTCA
(dhopMyIibl, 00BSICHEHNE KOTOPBIX MPEJCTABICHO B TEME 1.

Tema 2. Teopusi maTrpuu. [lepecTaHOBKM U MOACTAHOBKH.
1. HaliTi 3HaueHne MaTpUYHOI0 MHOTOYJIEHA

) o2 (2 -3
f(A): f(x) = 3x°+ 2x + 5, A—(O 4).
2. Beruncinutes 54 — 3B + 2C,

1 -2 0 5 1 =2 -5 3 1
rned =1 3 5 1),B=|-3 2 71, C=(2 0 5
-1 2 4 4 0 -1 6 4 2

3. Haiitu npoussenenue marpuny ABC, ecin

4
A=(1 -3), B=(:; é _01), c=lo0 2 5 =2
3 -1 2 4

4. PelinTh MaTpU4YHOE ypaBHEHUE (_01 1) * X = (_21 g)

5. Haittn noacranoBky X u3 paBeHctBa AXB = C, rae

=G 32165 a8=G12735 6
c=(5 13647 2

6. OnpenenuTs YUCI0 UHBEPCU B iepecTaHoBke 1,9, 6, 3,2, 5,4, 7, 8.

1 -1 1
7. Haiitu obparnyto uist MaTpunsl (1 —3 =2
2 3 2
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1234567)
5 1 3 6 4 7 2/

9. PemuTh MaTpu4HOE YpaBHEHUE (_01 1) * X = (_21 :(3))

8. Onpenenutsb YETHOCTh MOACTAaHOBKU ( = (

10. B cnegyromux noAcTaHOBKAX NEPENUTH OT 3alIMCH B LIMKJIAX K 3aIIMCH JIBYMS CTPOKaMHU:

a) (1 5@ 3 4). 6) (7 5 3 12 4 6)(®8)9. B)
1 23 4)..(2n—-1 2n).

Memoouueckue pexomenoayuu no peweruro 3a0au.

[Tpuctynas kK caMOCTOSTEILHOMY PEIICHUIO 3a/1a4, HeOOXOAMMO BHUMATEIBHO MTPOYECTh
TEOPETUYECCKHUI MaTepHuai Mo COOTBETCTBYIONIEMY BOIPOCY TeMbl. BakHeHmIne MmOHATUS ATOH
TEMBI: TIEPECTAHOBKA, WHBEPCHUS, TPAHCIIO3UIMS, TIOJCTAHOBKA, YETHOCTh TIOJCTAHOBKA,
YMHOXEHHS MOACTAHOBOK, CBOMCTBA YMHOXKEHUS, MATPHIIBl M OTEpAIlMN HAJ HUMH, CBOHCTBA
ormepanuii U Ap. OTH MOHATHS CIIEAYeT BBIYYUTh U Pa300paThcs B MX COOTHOIICHUsX. [lpu
PEIICHUH 33]1a9 UCTIONB3YIOTCS (OPMYITBI, OOBICHECHHE KOTOPBIX TPEICTABICHO B TEME 2.

Tema 3. Cucrembl TuHelHbIX ypaBHennid (CJIY) u MeToabl MX pelieHus.
2x1 —%x,+3x3 =09,
1. Pemuts cucremsl o popmynam Kpamepa § 3x; — 5x, + x3 = —4,
4x; —7xy, —x3 = 5.
2x1 + 2x5, — x3 + x4 = 4,
4x, + 3xy — X3+ 2x4 = 6,
8x1 + 5x5 — 3x3 + 4x, = 12,
3x1 +3x, — 2x3 + 2x4 = 6.
3x; + 5x, + 2x3 = 0,
4x1 + 7x5 +5x3 =0
X1 +x; —4x3 =0,
2x1 + 9x, + 6x3 = 0.

2. Pemuts cucremy meroaom ["aycca

3. SIBnsercs nu JaHHAs cucTeMa " cHCTEMOM KpaMepOBCKOTO THITa?

2x+ay=-2

4. Tlpu xkakoM 3HaueHUU  CcHUCTEMaA 3 5 He peraercs 1o npasuiny Kpamepa?
x=3y=-

. 3x+y=38
5. Haiitu penieHue cuctemsl .
2x+4y=10

6. Pemuth cuctemy JTMHEHHBIX YpaBHEHUH TPETHETO MOPSIKA MATPUIHBIM METOJIOM
x+y—z=0,
3x42y+z=0,
dx—p4+5z=3.

7. TlpoBepurs, siBisercst 11 Habop {0,3} perieHneM CuCTeMbl
Ir —2y = —6

or+y =3

15



r—y+z—4t =0

8. Cucremy dr+y+t=-11

3amMcath B MaTpUyHOM ¢opMe U BBHINMHCATH BCE
MaTpUIIbI, KOTOpPbIE €l COOTBETCTBYIOT.
9. 3anmcarh MaTpUIly U PACIIUPEHHYIO MATPUILYy CUCTEMBbI
2r1 + a0 — 23 =4
I — Iz = 51
10. Permmmth ¢ momMoIip0 00paTHOM MaTPUIBl CUCTEMY
2r1 + X2+ 18 =2
Irf —Ire = ~2

dri —ro+2x3 =2

Memoouueckue pexomenoayuu no peweruro 3a0au.

[Tpuctynas k caMOCTOSTEILHOMY PEIICHUIO 3a/1a4, HEOOXOAMMO BHUMATEIBHO MTPOYECTh
TEOPETUYECCKHII MaTepHuaj Mo COOTBETCTBYIOLIEMY BOIPOCY TeMbl. BakHeHIIne MOHATUS TOH
tembr: CJIY, kmaccuukamnmsi CHCTeM, COBMECTHBIE U HECOBMECTHBIC CCTEMBI, ONPEICTICHHBIC U
HEOIpeesIeHHbIE CHCTEMBI, CUCTEMa KpaMepoBCKoro Tuma, ¢popmyna Kpamepa, merox I'aycca u
Ip. OTH TOHSTHS CIEAYET BBIYUYUTh U Pa300paTbcs B UX COOTHOmeHMsX. [Ipu pemennn 3amaq
UCTIONB3YIOTCSL POPMYITBI, OOBICHEHNE KOTOPBIX TPEICTABICHO B TEME 3.

Tema 4. Teopus onpenenuTesiei.

1. PemmuTh MaTpuuHOE ypaBHEHHE (_1 1) * X = ( 2 0).

0 1 -1 3
2 6 4 3
2. BplYMCIHTH ONIPEACIUTEIb > 2 -1 -3 .
2 -3 5 -3
4 1 6 2
x a b 0 c
0Oy 0 0 d
3. Beruucinuts onpegenutens [0 e z 0 f|.
g h k u l
0 0 0 0 v

4. BeiOpath 3HaueHus [ Wk Tak, 9TOOBI MPOM3BEIACHUE (QgyAi5A330Ks046021 BXOIWIO B
onpenenuTeNb 6-ro NopsiaKa co 3HaKOM MUHYC.

I 1 a
5. Bpramcnuth onpeaenurens 3-ro mopsiaka b 3 1
1 00
a 1 2
6. Haiitu anrebpandeckoe JONONHEHUE K DIIEMEHTY (1, B omnpexaemutene (I 3 0f.
b 5 ¢
5 8 7 4 -2
7. Bpramcnuth onpeaenurens -1 4 2 3 1),
9 27 6 10 -9
39 6 2 -3
1 3 2 8 -1
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2x—1 x+1| _

x+2 x-—11"

9. C KakuM 3HaKOM BXOJHT B ONPEACIUTENb MOPSIKA 7 MPOU3BEIACHUE JIEMEHTOB TJIABHOMN
nuaronanu? [IpousBeneHue 31€MeHTOB MOOOYHON JUAroHamu?

8. PemmuTh ypaBHeHHE —6.

10. Haitftu unensl onpenenutenss 4-ro mopsijka, COJEpXallde SJIEMEHT (3, U BXOASAIIUN B
OTIPEICTUTENH CO 3HAKOM TLITIOC.

Memoouueckue pexomenoayuu no peweruro 3a0au.

[Ipucrynas k caMOCTOSTEIbHOMY PEIICHHIO 33/1a4, HEOOXOAMMO BHUMATEIHHO MPOYECTh
TEOPETUYECKUN MaTepHal 110 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BaskHeWIMe NMOHATUSA ITOU
TEMBI: ONPEACTUTENb, METO/Ibl BBIYMCICHHUS ONpPEACIUTENs, MUHOP K 3JIEMEHTY, MHHOpP k-TO
nopsijika, anreOpandeckoe JIOTOJIHEHHUE, JOMOJHUTENBHBI MHUHOp, OOpaTHas MaTpuia,
BBIPOXK/ICHHAS W HEBBIPOXKJEHHAs MaTpHila, Oa3uCHBI MHHOp, YCIOBHE CYIIECTBOBAaHUS
00paTHOW MaTpHLBI M Ap. DTH MOHATHUS CIEAYET BBIYYHTh M Pa300paThCs B UX COOTHOIICHHSIX.
[Tpu perenuu 3aa4 UCMONB3YIOTCS (HOPMYIIBL, OOBSICHEHUE KOTOPBIX MIPEICTABICHO B TeEME 4.

Tema 5. JIuneitnas 3apucumoctb. Uccaegosanue CJY.

1 4 2
1. Ilpu kakux 3Hauenusx A warpuna |2 1 4| uMeeT paHr paBHbIA 1.
4 2 8

2x1 + 5x, —8x3 = 8§,
4x, + 3x, — 9x3 = 9,
2x1 + 3x, —5x3 =7,
X1 + 8xy; — 7x3 = 12.
3x; + 5x, + 2x3 =0,
4x; + 7x5 + 5x3 =0,
X1 +x, —4x3 =0,
2x1 + 9x, + 6x3 = 0.

2. UccnenqoBaTb COBMECTHOCTD

3. Haiitu OCP g cucteMsl

1 2 4 =3
4. HaiiTu paHr MaTpHIlbl C TOMOIIBIO 3JIEMEHTAPHBIX MpeoOpa3oBanuii: {3 5 6 —4
3 8 2 -19
1 -2 3 1
5. Haiitu paHr MaTpHibl METOIOM OKaWMIIAIOIIMX MUHOPOB: [ 3 2 —4 2
5 -2 2 4

2x1 +2x, —x3 + x4 =0,
4x, +3x, —x3+2x4 =0,
8x1 + 5x, —3x3 + 4x, =0,
3xq + 3x, — 2x3 + 2x4 = 0.
7. Haiitu ycnoBus, HEOOXOAMMBIE M JOCTATOYHBIE JUIsI TOTO, YTOOBI B JIFOOOM peEIIeHUU
COBMECTHOM CHCTEMBI TMHEHHBIX YPaBHEHHH k-€ HEM3BECTHOE OBLJIO PAaBHO HYIIIO.

6. Haiitu yucno pemennit ®CP st cuctemsl

8. UccnenoBaTh CUCTEMBI YPAaBHEHHI M HAaWTH 0Olllee pelIeHre B 3aBUCMMOCTH OT 3HAYEHUH,
BXOJISIIUX B KO3(PPHUIIMEHTHI TapaMeTpOB:
ax+y+z=1,
x+by+z=1,
x+y+cz=1
9. SABnstores mu BekTopa a1=(1,-2,3) ax,=(2,-1,4) as=(4,-5,10) nuHeiHO 3aBUCUMbBIMU?

10. Ilpm xakmx 3HAYEHUSAX X ©W y BEKTOPHI 5:(1/\/5,0,—1/\/5)1/1 b=(1/3,x,y)
OPTOTOHOPMHUPOBAHHBI?
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Memoouueckue pexomenoayuu no peuweruro 3a0au.

[Ipucrynas k caMOCTOSTEILHOMY PEIICHHIO 33a]1a4, HEOOXOAMMO BHUMATEIHHO MPOYECTh
TEOPETUUECKHI MaTepuas 10 COOTBETCTBYIOIIEMY BOINPOCY TeMbl. BaykHeline MOHSTHUS ITON
TEMBbI: JIMHEWHAas 3aBUCHUMOCTb CTPOK, CBOMCTBAa JIMHEHHOW 3aBUCMMOCTH, PaHI MATPHUIBL,
METO/bI BBIUMCIICHUS paHra, UCCIEI0BaHMs CHCTeM, ycaoBue coBmectHoctu CJIY, omHoponHas
crcTeMa, CBOMCTBA pelIeHs] OJHOPOAHBIX CHCTeM, pyHaaMeHTanbHas cuctema pemeHus (OCP)
U Jp. OTH TOHATHS CIIEAYET BBIYYUTh M Pa300paThcs B MX cooTHoeHusX. [Ipu pemennu 3amau
UCTIONB3YIOTCS (popMyIIbl, 00BSICHEHHE KOTOPBIX PEICTABICHO B TEME 5.

Tema 6. BekTtopHnas anreopa.

- - - V4
1.BekTopa @ W b B3auMHO NEPIECHAUKYISPHBI; BEKTOP ¢ 00pa3yeT ¢ HUMH YIJbl, paBHbIC 3

3Hasi, 4TO \5\ =3e0, l;‘ =5e0,

E‘ =8e0, BBIYUCIIUTH (3;; —2b,b+ 32‘)

2. Jlano:| a|=1u |b|=2 ¢ =2x/3.Haiitu |[a,b]],][a@ +2b,—a +3b]].
3. Haiiti koopuHaThl BekTopa x=(2,3) B 3amaHHOM Oa3uce e1,e;, ecmu e;=(1,1), e;=(1,2)
4. Pa3noxuth BeKTOp a = (5,2,—1) IO €IMHUYHBIM BEKTOPaM

17
5.BekTopel a U 6 00pa3yloT yroi @ = o 3Has, 4TO |a| =0, |b| =5 BeIUUCIUTH [3a-b, a-2s].

— —
6. [oxaxwure, uro BekTopsl a (10,11,2) u b (10,-10,5) oTnoxkeHHbIE U3 OJJHOM TOYKU, MOYKHO
B3STh B KauecTBe pedep KyOa, U HalauTe TpeThe peOpo Kyda, UCXOSIIee U3 ATOU Ke TOUKH.
7. JlaHbl KOOpaMHATHI BepiuH TpeyroiasHoi nupamuasl SABC: A(4,0,1), B(5,-1,1), C(4,7,—
5), S(7,5,2). Haiitu 06beM nupaMuibl, mioniaab ocHoBanus ABC u BbICOTY.
8. Onpenennts Touky N  C KOTOPOIi coBnanaer konen Bekropa d = (3;—1;4), eciu ero navano

COBITQJACT C TOUKOM M (1;2;3).
9. Jansl gBa Bektopa a =(3;-2;6) u b =(-2;1;0). Onpenenurs MPOEKIMH HA KOOPIUHATHBIE

OCH CJIeIYIOIINX BEKTOPOB: 1) a+b ,2) a-b.

10. Tano pasmoxkeHue BekTopa ¢ Tmo ©Oasucy i, j,k: c¢=16i—15j+12k. Omnpenenuts
pasjoKeHHe MO0 JSTOMYy ke 0a3ucy BEKTOpa d, MNApaLICNbHOTO BEKTOPY ¢ H

IIPOTHUBOIIOJIOKHOIO C HUM HallpaBJIEHUs, IIPU YCIOBUH, YTO ‘a‘ =75.

Memoouueckue pekomenoayuu no peuteHuro 3a0ady.

ITpuctynas k caMOCTOSTETLHOMY PEIICHUIO 3a/1a4, He0OOXOAMMO BHUMATEIBHO MPOYECTh
TEOPETHYECKUI MaTepHall M0 COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BakHeuIMe MOHATHS TOU
TEMBI: BEKTOPBl M ONEpaluy HaJl HUMH, PaBHbIE BEKTOpa, KOJUIMHEApHbIE U KOMIUIAHApHbIE
BEKTOPa, CKaJSIpHOE, BEKTOPHOE U CMEIIAaHHOE IPOU3BEJIEHHE BEKTOPOB M MX CBOWCTBA,
pa3joXeHue BeKTopa Mo 0a3ucy U Ap. OTHU MOHSTHUS CJIeNyeT BBIYYUTh M pa3o0parhcs B MX
cooTHomeHUsX. [lpu pemieHun 3a7a4  UCHOJNB3YIOTCA  (OPMYJBI, OOBSCHEHHE KOTOPBIX
IIPEJCTABIIEHO B TEME 6.

Tema 7. JInHeiiHOe NPOCTPAHCTBO M JIMHEHOE MPeodpa30BaHue BEKTOPHBIX NPOCTPAHCTB.
18



1.Haiitu pasmepHOCTb 1 6a31C TMHEHHOTO MOAIPOCTPAHCTBA, HATSIHYTOI'O HA CUCTEMY BEKTOPOB
a, =(LLD,a, =(11,2),a, =(1,2,3)
2. Haittu koopauHaTs! Bektopa x=(6,12) B 3aganHOM Oasuce e,,e,, eciu e, =(2,1),e, =(3,2).

3. B Oasuce e ,e,,e; 3-X MEPHOIO JIMHEHHOIO NPOCTPAHCTBA JIMHEHHOE NpPeoOpa3oBaHHE @

3 21
3ajaercs Matpuen A=|1 5 3 |. Halitnag, econ a= 2e, +e, —e;.
0 1 1

4. Haiitn matpuiy mepexoma ot 6asmca e_l=(1,0,0),5:(1,—1,0),g=(—1,1,—1) K Oasucy
e,'= (1,2,-1),¢,'= (1,-1,0),e,'= (1,0,0)

5. ITycth V- IIPOCTPAHCTBO, HATSHYTOE Ha CUCTEMY BEKTOPOB
a, =(1,0,0,-1),a, =(2,1,1,0),a, =(LLLl),a, =(1,2,3,4),a; =(0,1,2, ). Ilpu kakom 3Ha4eHUH
A TOAIpPOCTPaHCTBOV MMEET pa3MepHOCTh d=3.

6. HaiiTu pa3MepHOCTh CyMMBI U Pa3MEPHOCTH MEPECCUCHUsT MONPOCTPAHCTBA L, , HATSIHYTOTO
Ha BEKTOPBI a, =(1,2,0,1),a, =(1,1,L,0) n L,, HATSIHYTOr'O Ha BEKTOPBI
b, =(1,0,1,0),b, =(1,3,0,1) .

7. Haiiti coOCTBeHHBIE 3HAYCHUS JTMHEHHOTO MPeo0pa30oBaHMsl, 33JaHHOTO B HEKOTOPOM Oasuce

o [-2 3
MaTpulucu =
P 501
. . -3 .
8. Jluneiinoe npeobpa3oBaHKe 3aaHO B HEKOTOPOM Oa3uce mMaTpuiei A = L2 ] Haiitu

COOCTBEHHBII BEKTOP, €CJIH COOCTBEHHOE 3HAUYCHUE A=_1.

9. OnpenenuTh OPTOTOHAIBHBIN BEeKTOp A BekTopa (1,-2,2,-3).

10. [TpumeHsist mpoIecc OPTOTOHANU3ALUN TOCTPOUTh OPTOTOHATIBHBINA 0a3UC MOAMPOCTPAHCTBA,
HaTSIHYTOT'O Ha CUCTEMY BEKTOpoB a, =(2,1,3,-1), a, =(1,1,-6,0).

Memoouueckue pekomeHoayuu no peuteHuro 3a0ad.

ITpuctynas k caMOCTOSTETLHOMY PEIICHUIO 3a/1a4, He0OOXOAMMO BHUMATEIBHO MTPOYECTh
TEOPETUYECKUI MaTepuai Mo COOTBETCTBYIOLIEMY BOIpPOCY TeMbl. BaxkHeimue moHATus 3Toi
TEMBbl:  JIMHEHHOE  MPOCTPAaHCTBO M  JIMHEWHBIM  omeparop, OPTOTOHAJbHBIN U
OpPTOHOPMHUPOBAHHBIM 0a3uC, €BKINI0BO MPOCTPAHCTBO, MAaTpUIla JIMHEHHOro Mpeodbpa3zoBaHus,
OpPTOTOHAJIBHBIE BEKTOPHI, COOCTBEHHBIE BEKTOPHI W COOCTBEHHBIE 3HAYCHHS JIMHEHHOTO
npeoOpa3oBaHust U JAp. DTU TOHATHS CIEAYET BBIYYUTh M Pa3o0paThcs B UX COOTHOIICHUSX.
[Tpu perennu 3aaa4 UCIONB3YIOTCS (POPMYJIIBL, OOBSICHEHHE KOTOPBIX IIPEICTABICHO B TEME 7.

Tema 8. KBagpaTnunbie ¢popMmbl.

1. Tlpu KaKux 3HAYEHHSIX A, KBagpaTHuHas popma f = 2X,x; +4x,x; — Ax,” +3x," — x,°
TIOJIOKHUTEIBHO OIPE/IENIeHa.

2. COCTaBUTb MATPHILY KBaAPATUIHON QOPMBI . f = 2x, X, — 4x,x;, + X; +3x;

3. HaiiTu paHr KBaapaTHaHO# GopMEl f = x; +4x,x, +3x; +8x,x, +10x,x;, +7x; .

4. TIpuBecTH K KAHOHHYECKOMY BHIY KBaAPATHIHYIO GopMy f = x7 —6x,x, — X; .
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5. Haiitu nuueiiHOoe mpeoOpa3oBaHue, MPHUBOASIIEEe KBaApaTuuHyoo ¢opmy f = XX, —x32 K
HOpMANBHOMY BHIY f = y; —y; — V3

6. Jlama «xBajapaTuuHas Qopma f =—x; —X; +Xx;. ONpeNenuTs TNOJOKHUTETBHBIN |
OTpHLATENIbHBII HHIEKCHI HHEPIIMH, a TAK)KE CUTHATYPY 3TOH (GOPMBI.

7. TIpuBecTy KBajpaTHIHyIo GOPMY K TTaBHBIM ocsaiM f = 3x] +4x; +5x7 +4x,x, — 4x,x;.

8. CocraBuTh MaTpuily KBagpaTudHoi popmbl 3x, — 10xy + 8y, 1 HaliTH €e COOCTBEHHBIC YUCIIA.
9. Yka3arb npeoOpa3oBaHue KOOPAUHAT, IPUBOJIAIIEE KBAIPAaTUUHYIO (OpMY

8xy— 12xy + 12y, K KAHOHUYECKOMY BUY/

10. TIpuBecTH K KAHOHMYECKOMY BHTY KBaAPATHIHYIO (hopmy Sx; — 12xy.

Memoouueckue pekomenoayuy no peuteHuio 3a0au.

[Ipuctynas k caMOCTOSITEILHOMY PELICHHIO 33]1a4, HEOOXO0AMMO BHUMATEIbHO MPOYECTh
TEOPETUYECKUI MAaTepHUall 110 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BaskHeWIIMe NMOHATUSA ITOU
TEMbI: KBaJpaTuyHas (popMa, HOPMAJIbHBIA U KAaHOHWYECKMH BHJI KBaJPAaTUYHON (OPMBI, paHT
KBaJpaTUYHOW (OpPMBI, HEBBIPOXKAECHHOE JIMHEHHOEe IpeoOpa3oBaHue, MOJOKHUTEIbHBIN U
OTPULATENIBHBIM MHAEKC MHEPLUH, CUTHATypa, 3aKOH HMHepLuM, kpurepuil CuiabBecTpa U Ap.
OTU NOHATHUA ClENyeT BBIYYUTb U pPa3odpaTbcs B UX cooTHomleHusx. Ilpu pemenun 3amau
UCHOJb3YIOTCS POPMYIIbI, 00BSCHEHNE KOTOPBIX IPEACTABICHO B TEME 8.

Tema 9. [Ipsimasi ¥ MIOCKOCTH B MPOCTPAHCTBE.
1. Onpenenuts yroy Mexay npsMbIMU xtl = =3 =
2 -1 =2 1 2 -2
2. HaiiTu HOpMalibHOE YpaBHEHUE IIIOCKOCTH 6X-7y+6z-33=0.
3. Beruucauth pacctosiHue Mexy Toukamu A(-2; -3) u B(6; 3).

xX+2 y+3 2z

4. Haiitu koopauHathl TOuku M, nensimied otpe3ok AB B oTHomenuun AM:MB=-3:2, eciu
A(-2; 1) u B(3; 6).
5. BBIUuCIUTh IIIOIAAb TPEYTOJIbHUKA, BEPLUIMHAMU KOTOPOro sABJstoTcs Touku A(2; 0), B(5; 3)
u C(2; 6).
6. Haiitu paccrosinue ot Touku A(4; 3; -2) no miockoctu 3x-y+5z+1=0.
7. Haittu yrnosoii koad¢unuent K u otpe3ok B, orcekaemblii o ocu Oy npamoit 2x-3y=6.
8. CocTaBUTh ypaBHEHHs MpsAMOW, Hpoxojsmend uvepe3 Touky A(-2; 5) NepneHIuKyJIspHO
npsimoit 2x-y=0.

2x+y=0

9. BoraucnuTh yromn Mekay NpsiMbIMU .
y=3x-4

10. CocTtaBUTh MapaMeTpUUECKHE YPaBHEHUS MPSAMON

Memoouueckue pexomenoayuu no peuienuio 3a0ay.

[Tpuctymnas k caMOCTOSTEILHOMY PEIICHHIO 33]1a4, HEOOXOAMMO BHHMATEIHHO MPOYECTh
TEOPETUYECKHI MaTepuas M0 COOTBETCTBYIOIIEMY BOINPOCY TeMbI. BakHeHIne MOHSTUS ITON
TEMBI: TIPsIMasi Ha TUIOCKOCTH U B MPOCTPAHCTBE, Pa3INYHBIC YPaBHEHUS PSIMON Ha TIOCKOCTH U
B MPOCTPAHCTBE, TNIOCKOCTh B MMPOCTPAHCTBE, HETIOHBIE YPABHEHUS MPUMON M TUIOCKOCTH, YTOJ
MEXY TUIOCKOCTSMHU, YTOJI MEXAY MPSIMBIMH Ha IJIOCKOCTH U B MPOCTPAHCTBE, PACCTOSHUS OT
TOYKH JIO TUIOCKOCTH W JIO NPSIMON U JAp. DTH MOHATHUS CIEAYET BBIYYHTHh H Pa3o0paThCs B MX
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cooTHomeHUsX. [lpu pemieHun 3a7a4  HUCHOJIB3YIOTCA  (POPMYJBI, OOBSCHEHHE KOTOPBIX
IIPEJCTaBICHO B TeME 9.

Tema 10. JIMHUY U TOBEPXHOCTH BTOPOr0 MOPSAKA
1.Haiitu unBapuasr J, s x2+2xy-y2+8x+4y-820.
2.Haiitu xapaktepuctuueckue kopuu, ecinu J;=10, J,=9.

3.0Onpenenuts Tin [1BI1 x*+ 3y2 + 3Z2 +2x7+8yz+4x-9y+2=0.

4. CocTaBUTh XapaKTEPUCTUUECKOE YpaBHEHUE, ecnu J =5, J,=-3, J3=-4.

5. TloBepxHOCTb 3anana ypasueruem SX° — 327 +6xy —2y +5 = 0. Boruncants Jy

2 2

6. DKCIIEHTPUCHUTET € KPUBOU 2-T0 MOpsIKa IXTO + % =1 pagen.

7. B mapaboine (y+3)2=1/4(x-5)2 HalTH BEJIMYMHY [IapaMeTpa p U KOOPAUHATHI BEPLIUH.

8. Ha siumnce  24x” +30y” =720 HaiiTH TOUKH, OTCTOSIINE HA PACCTOSHUM IISTH CIUHUI] OT
€ro MaJiou OCH.
9. CocraButs ypaBuenue KBII, mpoxozsmieit uepes 5 Touek:

M (0,0),M,(0,1), M5 (~1,1), M, (1,0), M5 (2,~1).

10. OnipeieNTuTh THI TOBEPXHOCTH 4x? —9z% +2zx —8x — 4y + 367 —32=0.

Memoouueckue pekomeHoayuu no peueHuro 3a0au.

[Ipuctynas k caMOCTOSTEILHOMY PELICHHUIO 3a/1a4, He0OOXOAMMO BHUMATEIBHO MIPOYECTh
TEOPETUYECKUIM MaTepHaj 110 COOTBETCTBYIOLIEMY BOIPOCY TE€Mbl. BakHeliine NOHATHS ITON
TEMBbI: 3JUIMIC, Tunepbona, napabosa, 3KCLEHTPUCUTET, (OKYC, ACHUMITOTHI T'HIEpOOJIbI,
JUPEKTPUCHl DJUIMAIICA, TTOBEPXHOCTH BTOpOro mopsinka, kimaccuuxamms [IBIT u gap. Dt
HOHSTUSL CIIEAyeT BBIYYUTh U pazodpaTbCsi B MX cooTHomleHusx. [lpu pemenun 3amau
UCMOJB3YIOTCS POPMYIIbI, 00BCHEHHE KOTOPBIX MpeAcTaBieHo B Teme 10.

Tema 11. Dy1eMeHTHI TONOJIOTHH.
1. Haiigute KOMIIOHEHTHI CBSI3HOCTHU M KOMIIOHEHTHl JIMHEWHOW CBSI3HOCTH CJEAYIOLIUX
MOJMPOCTPAHCTB MPOCTPAHCTBA BEUIECTBEHHBIX (71 X71)-MaTPHII;

1) GL(n; R) = {A |det A6=0}; 2)O(n; R)={A|AAT=E}.
2. Iloctpoiite HeperyasipHOe XaycaophoBO MIPOCTPAHCTBO.
3. IlocrpoiiTe NPOCTPaHCTBO, YIOBIETBOPSIONIEE TPEThEH aKCHMOME OTACIMMOCTH U He
YAOBJIETBOPSIOIIEE BTOPOIA.
4. KoMmmnakTHO 1 MHOXecTBO [1; 2) € R?
5. Iloka3aTb, 4TO NOBEPXHOCTH x2+y2—z2= 0 B Touke O(0, 0, 0) HE uMeeT HOpPMalu U
KacaTeJlbHOU MIOCKOCTH.

6. HaiiTu emuHUYHBIE BEKTOPHI KacaTelIbHOM, IMTaBHOW HOPMAJIM U OMHOpMAIU JIMHUK X =
tsint,y = tcost,z = te® B Hayane KoopauHAaT.

8. HaiiTu jyiMHy Ayru TMHUU X = ct,y = cV2int,z = % Mexnay Toukamu t = 1, t = 10.

9. HaiiTu KpMBHM3HY M KpydeHHUE CIIEIYIOIMX JTHHUY:
x=2t,y=Int,z =t
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10. Tloka3aTs, uto cdepa xi + x5 + x5 = 1 ABJIAETCA IaJAKMM MHOIOOOPa3HEM.

Memoouueckue pekomenoayuu no peweHuro 3a0au.

ITpuctynas k caMOCTOSATEILHOMY PELICHUIO 3a/1a4, He0OOXOAMMO BHUMATEIBHO [IPOYECTh
TEOPETUYECKUI MaTepuai Mo COOTBETCTBYIOLIEMY BOIPOCY TeMbl. BakHeiiine moHATus 3Toi
TEMbI: IUIOCKHE U IPOCTPAHCTBEHHbIC KPHBBIC, HOpMalb, OMHOPMajb, KPUBHU3HA U Kpy4YEHHE
IUIOCKOW KPUBOHM M Ap. OTH MOHATHA CIEAYET BBIYYUTHh M Pa300paThCsl B UX COOTHOIICHHSX.
[pu pemiernu 3a1a4 UCTIOIB3YIOTCS (HOPMYITBI, OOBICHEHNE KOTOPBIX MPEACTaBIeHO B Teme 1 1.

Kpumepuu ¢popmuposanua oyenoxk no 3a0anuam 011 CAMOCHOAMENbHOU pPAdombvl
cmyoenma (munoewle 3a0aqu):

«omauuynoy (3 Oamaa) - oOydaromuics TMOKazajl TIyOOKHWe 3HaHWsA Marephaja IIo
IIOCTAaBJICHHBIM BOMPOCAaM, TPaMOTHO M JIOTUYHO ero wu3naraer. CBOOOAHO HCIOIB3yeT
HEOOX0MMBbIe POPMYJIBI TIPH PEIICHUH 33]1a4;

«xopowioy (2 6aj1a) - 00yJaroIIMIACS TBEPO 3HAET MAaTEPUAL, TPAMOTHO €r0 M3JIaraet, HO
JIOIYCKAeT HETOYHOCTHU B MPOIIECCE PELICHUS 3a/1a4;

«yooeremsopumenvroy (1 6am1) - 00yJaronMiicss UMEET 3HaHUSI OCHOBHOT'O MaTepHasa 1o
MIOCTABJICHHBIM BOIPOCaM, HO HE YCBOWJI €ro JIeTajeH, JAOMYCKAeT OTIENIbHbIE HETOUHOCTH IPH
pellIeHn  3a1ay;

«Heyoosnemeopumensvho» (0 6anj10B) — 0OydarOLMiicS OMyCKaeT rpyOble OIIUOKH B
OTBETE Ha NIOCTABJICHHBIC BOIPOCHI U IIPH PEIICHUH 33124

5.2. Ouenounvie mamepuanvt 01a pyoericHO20 KOHMPOA.
PyOexHblii KOHTPOJIb OCYIIECTBIISETCS MO OOJee WM MEHEe CAaMOCTOATEIbHBIM pa3zesiaM —

y4eOHBIM MOAYJISIM Kypca U MPOBOJAUTCS MO0 OKOHYaHUU U3YyYEHHs MaTepuana MoyJisl B 3apaHee
YCTAHOBJICHHOE BpeMs. PyOeXHbI KOHTPOJIb NPOBOAUTCS C II€JbI0 ONPENIETICHUsl KayecTBa
YCBOGHHsI MaTepuana ydeOHOTO MOAYJIs B IesioM. B TeueHmne cemecTpa MPOBOAUTCS TPH TaKUX
KOHTPOJILHBIX MEPOTIPUATHS 110 TpaduKy.

B kauecTtBe QopM pyOEKHOTO KOHTPOJIS MOKHO HCIIOJIb30BATh TECTUPOBaHHUE (TMCbMEHHOE
WIA KOMITBIOTEPHOE), TPOBEJCHWE KOJUIOKBHUYMa WJIM KOHTPOJBHBIX pabor. Ha pyOexHbIe
KOHTPOJIbHBIE MEpPONPUATHS PEKOMEHIYETCS BBIHOCUTH BECh IPOrpaMMHBIM MaTepuan (Bce
paszienbl) o JUCHUIUIMHE.

Kontpoabnasi pabora. KonTponbHast paboTra — mnucbMeHHas paboTa HEOONBLIOro
o0beMa, IpeArnoarapas NpoBepKy 3HAaHUN 3aJaHHOTO K U3yYEHHIO MaTepuasa U HaBbIKOB €ro
NPaKTUYECKOro TpuMeHeHus. [IpoBomuTcst Tpu paza B TEYCHHWE H3YUYSHHS TUCIUILTUHBI
(cemecTp) B yachkl ayauTopHOU paboThl. He Menee yem 3a 1 Henemo 10 KOHTPOJIBHOU padoTHI,
Iperno/IaBaTeNb JOJDKEH OMPEAETUTh CTYACHTaM HCXOJIHBIC NaHHBIE Ul TMOATOTOBKH: HA3BaTh
pasgensl (TeMbl, BOIPOCHI), TO KOTOPHIM OYyIyT KOHTPOJIBHBIC 3aJaHHsl, TEOPETHUYECKHE
UCTOYHHUKH (C TOUYHBIM YKa3aHHEM pa3/iesioB, TEM, CTaTel) /Ul HOArOTOBKH.

KoHTponbHble pabOTBl MOTYT COCTOATH W3 OJHOTO MM HECKOJBKHX 3aJaHui
NPaKTUYECKOro conepkaHus. Ilpu  BBINOJIHEHUH KOHTPOJBHOW pabOThl  IMOJIB30BAThCA
KOHCIIEKTaMH JIEKIMH, ydyeOHUMKaMH, 3aJayHUKaMHU HE pa3peuieHo. J[JIUTenbHOCTh perieHust
KOHTPOJIbHBIX 3a/1aHui cocTaBisieT He 6osee 90 MUHYT.

5.2.1. Ouenounvie mamepuanvt 011 KOHMPOJILHOU paAdOmMbL: KOHMPOIUPYEMAs

komnemenuyusn OIIK-5
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Tunoesnie eapuanmbol Konmpwzbublxpaﬁom:

Bapuanm Nel
. Pemmuts cuctemsl mo popmynam Kpamepa (eciu 3To BO3MOXKHO):
2x1 +2x; —x3+ x4 =4,
4x, + 3x, — X3+ 2x4 = 6,
8x1 + 5x, — 3x3 + 4x, = 12,
3x1 + 3x, — 2x3 + 2x, = 6.
Jansl 1Ba Bektopa d = (3,—2,6)u b= (=2,1,0). OHpeI[eJII/ITB IIPOEKLIMU Ha
KOOPIMHATHEIE OCH CJIEAYIOIIUX BEKTOPOB: a) d + b 0)d— b.
. Bpruncnute paHr MaTpUIB! IPU TTOMOIIH 3IEMEHTAPHBIX MTPeoOpa3oBaHuit
25 31 17 43

75 94 53 132
75 94 54 134
25 32 20 48

. Bbruncnute BeMMYMHY OTKIIOHEHHS M paccTOsiHUE OT TOYku A(—2,—4, 3)/10 MIOCKOCTH
2x—y+2z=3=0
. Haiitu npoussenenus matpunl AB u BA (eciiu 3T0 BO3MOXKHO)
3 4 5
_ (1 2 3 _
A= 2)m=(s 0 2}

7 1 8

Bapuanm Ne2
. Paznoxwurs Bextop d = 87 + 10j no 6asucy (e;, €5, €3), eciu
e, =21—j—k, € =30+2—k, e =0+3]+k,
2x1 + 3x, —5x3 =0,
. Pemuth cucteMbl MAaTpUUHBIM CLIOCOOOM {—3x1 + 2xy +4x3 = 3,
—Xq1 + 2x5 + 3x3 = 2.

3. HaiiTi SKCLEHTPUCHTET U JUPEKTpHCHI dmumnca: 4x% + 9y? —8x — 36y +4 =0

. IlepeMHOXHUTH TOJICTAHOBKHU (1 2 3 4) (1 2 3 4)

4 1 3 2/\3 2 4 1/
1 -2 5 3 0o 2 7 =5
. Bprumcimts 4A—7B, rpe A={2 0 -3 1),B=1-8 1 3 0 )
5 -1 0 4 4 2 -2 5
Bapuanm Ne 3

Onpenenuts yroj MeXay IByMs pr{MLIMI/I (l)u (1), ecm
3456789

753826 9) B BUJC MPOU3ZBCACHUA HC3aBUCUMBIX

12
. Pa3noxure moacraHoBky (

IOHMKJIOB U BBIYHUCIIUTH HereMeHT

-1 2 4 3
5 1 -2 4

. Beruucnute onpenenurens mno reopeme Jlamnaca: 0 1 -3 1l
5 4 -4 2

. Haiitn noncranoBky X u3 pasenctsa A X B = C, ecnu

(o032 e-0231)

2 2 v
. Ha runepbone 16x” —49y~ =784 waiiti ToukH, KOTOpbIC ObUTH ObI B TPU pa3za OJIMKe K
OJIHOM aCUMIITOTE, YEM K IPYroi.
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Bapuanm Ned

1. CoctaBuTh ypaBHEHHE IIOCKOCTH, mpoxozsmeil uepe3 Touky A (5,4, 3)u orcekaromeit
paBHBIE OTPE3KH Ha OCSIX KOOPJIWHAT.

-2 3 4 -5 4 5
2. Haiitu npousBenenue matpun Au B,ecoud=( 2 1 7|, B=(3 2 -1
0 0 1 0 1 9

3. Hamwucate ypaBHeHue rumnepOosibl, uMeromed obmue (OKychl € 3JUIMIICOM
24x* +49y* =1176, npu ycnoBum, uto ee sxcuenTpucurer € =1,25.
2x1 — 3x, +5x3 = 15
4. PemuTh cucTeMy ypaBHeHHH MeTogoM ['aycca: { 4x; + 5x, — 2x3 = —5
3x1 + 2x, — 6x3 = —11
5. Jlano: |Z§| = d+2b, |_B_5| = —4d —b,CD = —5a — 3b. Jokaszats, uro ABCD —

Tpaneuus
Bapuanm Ne5
-2 3 4
1. Janamarpuna| 2 1 7 |. HaiiTu npucOoeMHEHHYIO MaTpUILy.
0 0 1

2. Ha runep6one 144x° —169y* = 24336 naiit Toukn, 11st KOTOPOi POKAIBHEIC PATHYC-

BEKTOPBI EPIIEHIUKYISPHBI APYT K IPYTY.
3. Halitu koopauHaThl BepIIMH Tapaboiabl M BEJIMYMHY Tapamerpa p, €clu

2x2 —4x+2y—-3=0
2 -1 3 -2 4
4. Haiiti panr MaTpUIlbl METOJIOM OKaUMIIAIOIIMX MUHOpOB A=|4 -2 5 1 7
2 -1 1 8 2

2 -5 4 3

5. BpluncCIATE ONIPEACIUTEND 3 —4 7.5
4 -9 8 5

-3 2 -5 3

Kpumepuu ghopmuposanus ouenox no KOHmpoibHvim moukam (KOHmpoivHsle padomot)

5-4 6anna - NpPaBUIBHO BBHINOJHEHBl BCE 33JaHUSA, MPOJAEMOHCTPUPOBAH BBICOKUN
YPOBEHb BIIJICHUSI MAaTEPHAIIOM, MTPOSBIICHBI IIPEBOCXOTHBIE CIIOCOOHOCTH PUMEHSTh 3HAHUS U
YMEHUS K BBITTOJTHEHHIO KOHKPETHBIX 3a/IaHUH.

3 6Oanna - TIPaBWIBHO BBHIMONIHEHA OOJNBINAs dYacTh 3aJaHUN, TPUCYTCTBYIOT
HE3HAUNTENbHBIC OMIMOKH, TPOJEMOHCTPUPOBAH XOPOUIMH YPOBEHb BIAJICHHUS MaTepHAIIOM,
IPOSIBJIIEHBI CPEIHUE CIIOCOOHOCTH NMPUMEHSTh 3HAHUS U YMEHUS K BBIIOJIHEHUIO KOHKPETHBIX
3a7laHUN.

2 fanna - 3a7aHus BBINOJHEHBI OoJiee YeM HAMOJIOBUHY, NMPUCYTCTBYIOT CEphE3HBIE
OLIMOKH, TPOJIEMOHCTPUPOBAH  YIOBJIETBOPUTEIbHBI YpOBEHb BJIAJCHHS MaTepHalloM,
NPOSIBJIEHBl HU3KHUE CIIOCOOHOCTH MPUMEHSATh 3HAHUS M YMEHUS K BBITOJHEHHIO KOHKPETHBIX
3aJaHuH.

1 6ann - nax HETIOJNHBIN OTBET, MPEACTABIAIONINN cO00I pa3pO3HEHHbIE 3HAHUS 110 TEME
BOIIPOCA CYIIECTBEHHBIMH OINOKAMH B OIIPEICICHUSX.

0 6annoe - Ipu MOJTHOM HECOOTBETCTBHH BCEM KPUTEPHUSM M OTCYTCTBUH OTBETA.
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5.2.2. Ouenounvie mamepuanvi: Tunoevie mecmosvie 3a0anus no OUCUUNIUHE

«Anzeopa, zeomempusa u mononozua» (Konmpoaupyemas komnemenyusa OIIK-5):

Ilonnwtit nepeuens mecmoeswix 3adanuil npeocmagnen ¢ JOUC -
http://open.kbsu.ru/moodle/course/view.php?id=3758

Tecm — cuctemMa CTaHAAPTH3MPOBAHHBIX 3aJlaHHiA, IMMO3BOJISIONIAS aBTOMATH3HPOBAThH
npoIelypy M3MEPEHHUs] YPOBHS 3HAHWUH M YMEHUH CTyaeHTa. TecTHpOBaHUE MPOBOIUTCS TPU
pasza B TEUCHHE M3YUYCHHS NUCIMIUIMHBI (cemecTp) Ha muiatdopme http://open.kbsu.ru/moodle/.
He menee, yem 3a 1 Henenro 0 TECTUPOBaHUS, TPENOABATENb JOJDKEH ONPEIEIIUTh CTYACHTaM

MCXOJHbIE TAaHHBIE JUUISl NOATOTOBKU K TECTUPOBAHUIO: Ha3BaTh pasfienbl (TEMbI, BOIPOCHI), 110
KOTOPBIM OYAYT 3aJJaHHs B TECTOBOM (popMe, TEOPETHUECKNE UCTOYHUKH (C TOYHBIM yKa3zaHHEM
pas3ienoB, TeM, crared) A NoArotoBku. OIEHKa pe3yjabTaTOB TECTUPOBAHUS IPOU3BOAUTCS
KOMIIBIOTEPHOI IIPOrpaMMOM, pe3yIbTaT BbIAAETCS HEMEJIEHHO 110 OKOHYaHUU TECTa.

1. Haiitu BEKTOP X u3 YpaBHEHUS a, +2a, +3a, +4x =0, rue
a, =(5-8-12), a,=(2-14,-3), a,=(-3,2,-54)

Ox=(0,1,2,2) M x=(0,,2,-2)

Ox=(0,-1,2,-2) Ox=(0,-1,2,2)

2. U3 BeKTOpOB HOPMHUPOBaH
I 1 1

EIE,E,O,E O (1,1,1,1)

O (1,1,0,1) OG3,3,1))

3. Jlan Bextop @ =(3,1,2) B E emy opToronanen BeKTop
M (-1,-1,2) O (1,1,2)

O (2,1,-1) O (2,1,2)

4. Hanucatp ypaBHeHue npsiMoil AB, npoxoasieit uepes Touku A(3,1) u B(-1,-2)
L] 4x+3y-4=0 U 3x+2y+1=0
M 3x-4y-5=0 O x+y-1=0

5. YrnoBoii ko3 uuneHT npsiMoii, mpoxoasiiei yepe3 Hayaio KOOPAUHAT U TOUKY
A(3,-27) paBen
13 1 -27 M -9 0l 1/9

6. Haittu yron mexay npsmbiMu 3x-2y+12=0 n 4x+y-2=0
Ctgp=3/4 Otgp=-1
Otgp=4/3 Mtgp=11/10

7. Nnmuna Bextopa AB, eciiu A(3,2), B(-1,-1) paBHa
013 045 0 4 o 5

8. HaliTu HOpMHpYIOIIMI MHOXKUTEIND NpsAMoN 12x-5y+1=0
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0 -13 0113 Ll 113 M -1/13

9. HopmanbHoe ypaBHeHue npsimoit 3x-4y+10=0 umeer Bua

[Z|—§x+ﬂy—2=0 [Iéeriy—Z:O
5 5 5 5

[]Ex—iy—2:0 D§x+iy+2=0
5 5 5 5

10. YpaBHenue npsmoii, npoxozsiiei yepe3 Touky A(4,-5) napaiienbHo npsMoit 2x-3y+6=0

UMEET BH
0 3x-2y+2=0 O 3x+2y+2=0
71 3x+2y-2=0 O 3x-2y-2=0

11. YpaBuenueM npsiMoi, mpoxossmiei yepe3 Touku M (3,-1,2) u M»(-2,0,1) sBasiercs
[Ix-3y+22z-10 [ 5x+2y-3z=0
z[36—3: y+1:z—2

L] 2x+5y-z=0
-5 1 -1
12. Yron Mexay npsamMbIMu x—2= y+2:z—1 u i=y—+3=z—_4 paBeH
2 10 -1 2 2
V3 13 2 1
Hep=— M ¢ = arccos— 1o = arccos— @ =arccos—
=% ¢ 45 4 5 ¢ 13

13. Yron mexnay npsimoit g == % U TUIOCKOCTBIO 22X+4y+20z=0 paBeH

44 V4 8
O ¢ = arcsin— Oep= Op=— v @ = arcsin—
¢ 45 ooz =5 ¢ 9

14. Borancnute pacctosinue oT Touku A(4,-1) g0 npsmoii 8x-6y+2=0
Ll 8 M 4 1 L3

15. KaHoHHY€eCKOE ypaBHEHHUE DIIIUIICA UMEET BU/T
2 2

02X+ 2- Y
b a a b
2 2 2
w2 =1 05 +2 =0
a b a b

16. J1ns1 runepOosibl BEpHO
La>c L 2b>2¢ L 2b<2c M 2a<2c

17. ypaBHCHI/ISI ACCHUMIITOT FI/Il'Iep6OJ'IBI HUMECT BU

& b a a
2 2
18. DKCIEHTPUCUTET € KPUBOU 2-T0 mopsiaka — +— =1 paseH
p p j s 100 36 p
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M 4/5 08 04 s

19. YpaBHeHUE TUPEKTPHUCHI apadoIIbl IMEET BUL

YT YT
O x=2+1 Mx+L=0
2 2

20. OnpeaenuTs YUCI0 UHBEPCU B iepectanoBke 1,9,6,3,2,5,4,7,8
- 15 - 12 +:13 - 14

21. Yucno pa3inyHbIX IEPECTAHOBOK JJIMHBI 6 paBHO ...

-: 750 +: 720 -:360 -: 700
137984652

22. JlekpeMeHT MOJCTaHOBKH (231487569j PaBeH ...

-4 -2 +:5 -3

23. Ecnu B onpeaenuresnie CTPOKH M CTOJIOIBI TOMEHSATh MECTaMHU, TO ONIPECIIUTENb:
-: IIOMEHSET 3HaK

-. CTAHET PaBHbIM HYIIIO

+: HE U3MEHUTCH

- YBEJIUYUTCS HA ITIOCTOSSHHOE YUCIIO

12 30
24. BeIUUCINTD 5
- 60 +:-60 - 180 - 120
1 4 5 0
25. Beruucaure 3 -2
-3 -1 -2
+: 11 - -17 - -23 - 23

26. IIponsBeneHue onpenenurTesnci

23 1 2
o ‘-(—2* ‘paBHOZ

8 2 3
- 15 - 14 -132 +:-16
3 1 =2
27. Beruncnuthb onpeaenurens (3 —2 -1
-1 5 |
--8 - -7 -:20 +:-19
I 0 1 1
3100
28. Onpenenurens 4-ro mopsaka 01 0 0 paBeH:
4 2 0 5



- 14 +:15 -0 -1

29. CKOJIBKO MHHOPOB 2-TO NOPsKA CONEPKUT ONPEAETUTEND 3-I0 nopsiaka?
-3 -6 -2 16

a 1 2
30. AnrebpandeckuM ponoaHeHueM B onpenemurene |1 3 0 kanementy a, Oyner
b 5 ¢
+'_‘1 0 B ‘1 2 B ‘1 3‘ e 2‘
b c 5 ¢ b 5 1 0

31. U3 nepeunciennslx matpu A, ., B, ,,Cs ., D, ,, K, ,,N;, MOXHO IEPEMHOXKUTb MEXKIY

cooon
- D

3x4

H K6x4 T A2x5 u C5x4 - B6x7 u N3x7 - B

6x7

u K

6x4

32. Panrom Matpuiibl Ha3bIBaeTcs ...

-: YUCJIO JINHENHO HE3aBUCUMBIX CTPOK

- YMCJIO JINHEHHO HEe3aBUCUMBIX BEKTOPOB

+: MaKCUMaJIbHOE YHCIIO JIMHEHHO HE3aBUCUMBIX CTPOK (CTOJIOLIOB)
-: ee MOPSI0K

4 5) (2
33. [IpousBenenue MaTpuil (2 3)-(1j pPaBHO:

+: (f) - (13 7) = (7 13) = (-7 -13)

- -1
34. Marpuna A (mpucoenuHeHHast) K Marpuie A =( 5

(31 (21 (3 -1 N 3 1
T2 31 T2 -2 -1

-1 51
35. Marpuna A oOpaTHas K 3aJlaHHON MaTpule A = 01 MMEET BUJI:

PR R T

Kpumepuu ¢hopmupoeanusn ouenok no mecmogvim 3a0anuam:
[To uToram BBIMOTHEHWS TECTOBBIX 3aJaHUN OIEHKA TMPOWU3BOJUTCS TO IMSATHOAITHEHOMN

-1
ee :
3 j HMEET BUJI

IKaje.
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5 GaJJI0B — MOJIY4ar0T 00yUaroMecs ¢ MPaBUIbHBIM KOJTUYECTBOM OTBETOB Ha TECTOBbIC
Bonpocsl. Beimonaneno 89-100 % npennokeHHBIX TECTOBBIX BOIIPOCOB;

4 Gama — nosryyaroT o0y4aroIuecs ¢ MPaBUJIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Borpockl — 70 —88 % ot o01iero ooGbeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

3 Oama — noay4aroT 00ydarolecs ¢ IPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Bonpockl — 50 —69% ot o011ero oobema 3aJlaHHBIX TECTOBBIX BOIPOCOB;

2 Oamna — NOJdIy4aroT 00ydarolyecs MPaBUIBHBIM KOJMYECTBOM OTBETOB HA TECTOBBIE
Borpockl — 30-49 % ot 061Iero oobeMa 3aJJaHHBIX TECTOBBIX BOIPOCOB.

1 Oann — momyyaroT oOyyaromuecs: ¢ IPaBUIbHBIM KOJIUYECTBOM OTBETOB Ha TECTOBBIE
Bonpocsl — 10 —29% ot o011ero oobema 3alaHHbIX TECTOBBIX BOIIPOCOB;

0 6amioB — mony4aroT 00yJaromuecs: MPaBUIbLHBIM KOJHMYECTBOM OTBETOB Ha TECTOBBIC
Borpockl — MeHee 10 % ot obmero oo6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

5.2.3. Ouenounvie mamepuanvl 0131 NPOGEOCHUA KOJINOKGUYMA: KOHMPOIUPYyemMas
komnemenuyusn OIIK-5
KonnokBuym — cobecenoBaHue npenojaBaTesis ¢ O0y4aroUUMCs C LEIbI0 KOHTPOJIS

INIyOMHBl YCBOGHMsI TEOPETHUYECKOI0 MaTepuaia, M3y4eHUs PeKOMEHJOBAHHOW JIMTEPATyphl.
KomnokBuym - 370 popma KOHTPOJIS, BHUJ MOMOLIM 00YYaIOUIMMCS U METOJ CTUMYJIHPOBAHUS
UX CaMOCTOSITEIbHON paboThl. KoiokBUYyM OXBaThIBaeT TOJBKO pa3fell UM TeMy H3ydyaeMoi
JUCLUIUINHBI.
Temuvi konnoxkeuyma:

1. bunaphble anreOpamdeckue omnepauuu. Anredpandeckue CTPYKTYpbl C OJHOM M JBYMs
OMHApHBIMH OIEPALIUSMHU.

2. IlepecranoBku. Tpancnosunus B nepectanoBke. MIHBepcus. YeTHOCT EpecTaHOBKH.

3. IloncranoBku. YeTHoCTh MOACTaHOBKU. CBOMCTBA IOJICTAHOBOK. JIEKPEMEHT.

4.0Onpenenurenu n-ro nopsiaka. CpoicTsa.

5.MuHopbl u anrebpauyeckue JOMOJHEHUS. MeToabl BBIUMCIEHUE OIpENeNuTeNs n-To
HOpsAJIKA.

6.Cucrema nuHelHbIX ypaBHeHui. ®opmyinbel Kpamepa u meron [Maycca.

7.Matpuupl. Onepanuu Hajg MatpunaMmu. CpoiicTBa onepauuii. OOpaTHas martpuua. Y cioBus
€€ CYIIECTBOBAHUS U METOJ] HAX 0K ICHUSI.

8.Panr marpuipsl. MeTonb! HaX0KI€HUS paHra MaTPHUILIBL.

9.JIuneiinble  mpoctpaHcTBa. llogmpoctpaHcTBa. basuc M pa3MepHOCTb  JTMHEMHOTO
IIPOCTPAHCTBA.

10.Matpuna nepexona. CBoiicTBa.

11.Cymma u nepecedenue noanpoctpancts. @opmyna ['paccmana.

12.EBkimnioBbI npoctpancTBa. O0muiA crnocod nocTpoeHus..

13.Inuna BekTopa. Yron mexy Bektopamu. HepasenctBo Komm-byHsikoBckoro.
14.0OpToronansHocTh BeKTOpOB. OpToroHansHele 6a3uckl. [Iporecc oproronanuzamm.
15.JInnelinble npeoOpa3oBaHus BEKTOPHBIX IIPOCTPAHCTB. Cas3p JMHENHBIX
npeoOpa3oBanuii ¢ MaTpuriamMu. JleficTBUs Ha/l TMHEHHBIMU PEOOPA30OBAHUSIMU.
16. KanoHnueckuii 1 HOpMaIbHBIN BUJ KBaAPATHUYHON (POPMBI.
17. TlonoxkuTenbHO-0IpeIeIeHHbIE KBaPaTUYHbIE (POPMBL.
18.Xapakrepuctuueckue MaTpulbl. XapakTepuctuieckue KopHH. CoOOCTBEHHBIE BEKTOPBI.
Cob6cTBeHHbIE 3HAUCHHUS.
19.Bekropsl. Onepanuu HaJl BEKTOPAMHU.
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20.CkansspHO€, BEKTOPHOE U CMELIAHHOE NPOU3BEAeHIE BEKTOPOB. CBOICTBA.

21.PaccTossHME MEXKIY ByMsl TOUKaMH Ha IJIOCKOCTH. JleeHue oTpe3ka B JaHHOM OTHOILIEHUHU.
[1momaae TpeyroabHUKA.

22.YpaBHEHHUE NPSAMOM C YIIOBBIM KOAPPHUIIMEHTOM. YOI MEXKIY ABYMS MPSIMBIMH.

23.00m1ee ypaBHEHHM NPAMON. Y paBHEHHE MIPSMOM «B OTPE3Kax».

24 . HopmasibHOE ypaBHEHHUE NMPSIMOl. PaccTosHUE OT TOYKH J0 MPSIMOIA.

25.2nurc, ranepOoia, napabdoa.

26.0011ee ypaBHEHUE MIOCKOCTU. YTOJI MEXKIY IIOCKOCTSIMH.

27.HenonHble ypaBHEHUS IUIOCKOCTH. Y paBHEHHE INIOCKOCTHU «B OTPE3KaX».

28.HopmanbHOE ypaBHEHHE IJIOCKOCTU. PacCTOsIHUE OT TOUKU 710 IIIIOCKOCTH.

29.VpaBHeHUE MpsMOl B mpocTpaHCcTBe. KaHOHMYECKOE U IapaMETPUUYECKOE YpaBHEHHE
MPSMOM.

30.B3anmMHOe pacnonokeHue npsMOn U MIIOCKOCTH B IPOCTPAHCTBE.

31. O6mee ypasuenue I1BI1. Knaccuduxamnus [1BII1.

32. KpuBu3Ha 1 KpydeHHUE MIOCKON KPUBOM.

33. lloanpoctpanctBa. Cymma u niepeceuenue noamnpocrpancTs. @opmyina ['paccmana.

34. O6mas cxema uccienoanusi CJIY. Teopema Kponekepa-Kanemu.

35. OnHopoanble cucteMbl. CBolicTBa pemeHuil oqHopoaHbIx cuctem. @CP.

Kpumepuu ghopmuposanus ouenox no KOHmpobHvim mouxkam (KoaioKeuym)

«OMIUYHBLIL (8blCOKULL) YpOBeHb KomnemeHyuuy (5 OaIoB) - CTaBUTCS B clydae, KOT/a
00yJaroIuiCs TIEMOHCTPUPYET 3HAHUE TeopeTndeckoro Matepuaia Ha 100%;

«xopouwiull (HOpManbHblil) yposeHb Komnemenyuuy (4 0aIOB) - CTaBUTCA B Cllydae, Korja
00yJaroIIUICs TEMOHCTPUPYET 3HAHUE TeOPETUIECKOTro MaTepuaia Ha 70%;

«V0081eMBOPUMENbHBIL (MUHUMANbHDIL, NOPO206bIl) YposeHb Komnemenyuuy (3 0aia) —
CTaBUTCS B cliydae, Korja oOOydaromuics 3aTpydHseTCs C MPaBHIbHON (OPMYIHPOBKOIMA
TEOPETUYECKOr0 MaTepHaja, JaeT HEMOJHBIA OTBET, JEMOHCTPUPYET 3HAHHUE TEOPETUYECKOTO
Mmarepuaina Ha 55%;

«Hey00611emBopUMebHblIL (HUdce NOpPo206020) yposeHs Komnemenyuuy (2 1 MeHee 6aIoB) —
CTAaBUTCS B CJIydae KOTJIa OOyJaroIIMiiCs IaeT HEBEpHYIO (OPMYIHPOBKOH TEOPETUIECKOTO
Marepuana, JaeT HEBEPHBI OTBET, JIEMOHCTPUPYET HE3HaHHE TEOPETUYECKOro Marepualia I
3HaHUE MaTepuaia MeHee, ueM Ha 40 % 3amay.

5.3. Ouenounvie mamepuannvl 0131 RPOMENHCYMOUHOU AMMECMAYUU.
Lenvio npomesicymounou ammecmayuy TO JUCUUIUIMHE SBISETCS OLIEHKA KauyecTBa

OCBOCHHMSI  JUCHMIUIMHBI  oOywaromumucs. OHa 1penHasHadeHa JUIsi  OOBEKTHBHOIO
MOATBEPXKJICHUS W OIEHUBAHUS JOCTUTHYTHIX PE3yJbTaTOB OOYYEHHUs TIOCJIE 3aBEpIICHUS
W3y4YeHUsT TUCHUTUTMHBL. OCYIIECTBISIETCS B KOHIIE CEMECTpa U MPEACTABISET COO0H UTOTOBYIO
OLICHKY 3HaHWH B BUJE DK3aMEHA.

[IpomexyTouHas aTTecTalys MOKET MPOBOJUTHCS B YCTHOW WJIM MUCBMEHHOU (opme.
Ha npomexyTounyto arrectanuto orBoaurcs a0 30 6amios.

DK3amenayuonnsvle 60nPocsl RO OUCUUNIUHE «ANcedpa, zeomempus u MONOIOZUAY
(konmpoaupyeman komnemenyusa OIIK-5):
1. AnreOpanueckue CTPYKTypbl € OJIHOM OuHapHOH anreOpanuyeckoil omnepanuen.
CsoiicTBa.
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Nk WD

11.
12.

13

15

17.
18.

19.

20.

21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

31.
32.

33

Konsuo. Coiicta. [Tpumepsi.

[Tone. CaoiictBa. [Ipumepsi.

Xapakrepucrtuka nois. Teopema. Iloamnoane.

ITepecranoBku. Teopema o dnciie NEPECTAHOBOK JIJIMHBI 71.

Tpancno3zunus B nepectanoBke. MuBepcusa. UetHocTs nepecranoBku. Teopema.
IlogcranoBku. YerHocTh 1OACTAaHOBKM. (CBOMCTBA YMHOXEHHUS IOJCTAaHOBOK.
JlekpemeHT.

Onpenenurenu n-ro nopsjaka. Cpoiictea

Munops! u anredbpandeckue nomnoiaHenus. Teopema Jlammacca.

. Paznoxenne OIpCACIMTCIIA 110 3JICMCHTAM CTPOKH. Brruncienue OIPCACIINTECIIA

METOJIOM aHHYJIMPOBAHMUSI SJIEMEHTOB CTPOKHU.
Cucrema JIMHENHHBIX ypaBHEHUI KpaMmepoBckoro tumna. Meroa Kpamepa.
Matpuusl. Onepanuu Hajg Matpuiamu. CBoiicTBa onepanui.

. O6parHas maTpuia. Y cIoBHs CyII€CTBOBAHUSI.
14.

Teopema 06 onpenenuresne NpoU3BEICHIE MATPHII.

. Panr matpunel. Teopema o panre MaTpHIIbl.
16.

Jluneiinbie npoctpancTBa. [Ipumepsl. bazuc u pa3MepHOCTh JTMHEHHOTO MPOCTPAHCTBA.
Teopema o 6a3uce.

[TonmpocrpanctBo. Cymma u nepeceueHue noamnpocrpancTs. @opmyia ['paccmana.
EBknuaoBel npoctpancTBa. JlyiMHAa BekTOpa. Yron Mexay Bekropamu. HepaBeHCTBO
Kommn-byHsikoBckoro.

OpTtoroHanbHOCTh BEKTOpOB. OpTOroHalIbHEIE K OPTOHOPMUPOBaHHBIE 0a3zuckl. Teopema
CYIIECTBOBaHMS OPTOTOHAIBHOIO Oa3uca.

Jluneitnble npeoOpa3oBaHMsl BEKTOPHBIX MPOCTpaHCTB. JleWcTBUs HajJ JIUHEHHBIMU
npeoOpa3oBaHUSIMHU.

Ksanparuunsie opmel. Teopema o panre KBaapaTHIHONH (HOPMBIL.

Kanonndeckuii 1 HOpManbHBIA BUJ KBapaTHIHON opMbl. MeTon Jlarpanika.
[TonoxxurensHO omnpeseneHHbie KBaapatuunbie popmbl. Kputepuit CunbBectpa.
XapaKkTepUCTUYECKUE MATPULIBL. X apaKTEPUCTUUECKNE KOPHHU.

CobcTBennble BeKTOpbl. CoOCTBEHHBIE 3HaUeHUs. TeopeMma.

Bekropsl. Onepanun Hax Bekropamu. CBONCTBa onepanuil.

CkansspHO€E ITpou3BeieHUE BEKTOpoB. CBOMCTBA.

BektopHoe npounsseneHue BeKTopoB. CBoiCTBa.

CmemanHoe pou3BeieHne BEKTOpoB. CBOMCTBA.

PaccrosgHne Mexnay AByMs TOYKAMM Ha IUIOCKOCTH. JleleHHWe oOTpe3ka B JIaHHOM
oTHoweHuu. [Inomans TpeyroiapHuKa.

VYpaBHeHHEe NPSAMOI ¢ YTrI0BBIM KO3PPUIMEHTOM. YTOJ MEXY ABYMS IPSIMbIMH.
OO6miee ypaBHEHUIM NMPSMON. YpaBHEHUE TIPSIMOM «B OTPE3KAX).

. HopmanibHO€E ypaBHEHUE NPAMON. PaccTOssHUE OT TOUKH A0 MPSIMOA.
34.
35.
36.
37.
38.
39.
40.

Omnurc. KaHoHWUeckoe ypaBHEHHE dJUIUIICA.

['unep6ona. Kanonnveckoe ypaBHEHUE TUTIEPOOIHI.

[Tapabona. KanoHnnueckoe ypaBHeHHE MapaOoIIbI.

[InockocTs B mpocTpaHcTBe. PasnnuHble ypaBHEHHS INIOCKOCTH.
HopmanbsHoe ypaBHEHHE IIIOCKOCTH. PacCTOSTHIE OT TOYKH JI0 TUIOCKOCTH.
B3anMHoe pacnonioxeHne npsMOi U TNIOCKOCTH B TIPOCTPAHCTBE.

O6mee ypaBuenue [1BI1. Knaccuduxarus [TBI1.
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Kpumepuu ¢hopmuposanusn ouenok no npomercymounoii ammecmayuu:

26-30 OammoB — mMONMYy4aOT OOydYaroIluecs, KOTOpble CBOOOJHO OPHUEHTHPYIOTCS B
MaTepuaie U OTBeHaroT 0e3 3arpyaHeHuid. OOydyarouiuiicss crmoco0eH K BBITIOJHEHUIO CIIOKHBIX
3aJjaHul, IOCTAaHOBKE Iiefiel U BbIOOpe MmyTei ux peanusanuu. PaboTa BBINOIHEHA MOJHOCTHIO
6e3 ommbok, permeHo 100% 3amauy;

21-25 OamioB — mody4darT OOydJarwIlIuecs, KOTOpPhIE OTHOCHUTEIBHO  IIOJIHO
OPUEHTHUPYIOTCS B MaTepuaje, OTBEYaroT Oe3 3aTpyAHEHH, TOMYCKalOT HE3HAYUTEIbHOE
KonuecTBO omubok. OOydaromuiics crnocoOeH K BBIMOJHEHUIO CIOXKHBIX 3aaaHuil. Pabora
BBINOJIHEHA TTOJIHOCTBIO, HO UMEIOTCA He Oosiee 0HON Herpy0oil OmMOKM M OAHOTO HEJO0YeTa,
He Oosiee Tpex HenoueToB. JlomyckaroTcs HE3HAYUTENbHbIE HETOYHOCTU IPU PELIEHUU 3ajad,
pemeno 70% 3anau;

16-20 6amioB — MOJIy4alOT OOYyYaroIHecs, Y KOTOPBIX HEAOCTATOYHO BBICOK YPOBEHB
BJIaJICHUA MaTepuaioM. B mpoliecce oTBeTa Ha 3K3aMeHe JOMYCKAIOTCs OUIMOKHU U 3aTpyIHEHUS
MIpU U3JI0KeHUH Matepuaia. OO0yJaromuics MpaBUJIbHO BBITIOJIHWI HE MeHee 2/3 Bceil paboThl
WIHM JOMYCTHI He OoJiee ogHON Tpy0oiil omuOKK M IBYX HEJIOYETOB, HE Oojiee OJHOM rpyool u
OJIHOI HerpyOoii omnOKu, He 0osiee TpeX HerpyoObIX OMMOOK, 0HOM HerpyOon. O0yuaromuiics
3aTPYAHSETCS ¢ NMPABWIBHON OLEHKOW INPEUIOKEHHON 3a/1a4M, 1A€T HEMOJIHBIM OTBET, PELIECHO
55% 3amau;

0 OamnoB — mody4aroT OO0ydYaroliuecs, KOTOPbIE IOMYCKAlOT 3HAYMTENIbHBIC OIIMOKH.
OOyJaromuiicss UMEET JIMIIb HadalbHYIO CTCIICHh OpHUEHTAIMHM B Marepuaiie. B pabore gucio
OIIMOOK U HEAOYETOB MPEBBICUIIO HOPMY JUIS OIICHKM 3 WM MPABHIJIBHO BBIIIOJHEHO MeHee 2/3
Bcel paboThl. O0yuaronuiics 1aeT HEBEPHYIO OLIEHKY CUTyaluu, pereno menee 50% 3anay.

6.MeTonnuyeckue MaTepuaJibl, ONpeae/asiioue NPoue ypbl OLeHUBAHUS 3HAHMI, yMEHHI,
HABBIKOB M (MJIM) ONBITA 1eATEJIbHOCTH

MaxkcumanbHas cymMma (100 6amioB), Habupaemasi CTYA€HTOM IO AUCLUIUIMHE BKJIIOYAET
JIBE COCTaBJISIONINE:

— nepeas cocmaenAwas — OLEHKa pPEryJIsIpHOCTH, CBOEBPEMEHHOCTHM M KadyecTBa
BBITTOJIHEHUS CTYJICHTOM y4eOHOW pabOoThl MO HM3YyYSHHWIO IUCIMIUIMHBI B TEYCHHE MEpUona
U3ydeHHsl JUCHMIUIMHBI (He Oonee 70 OamoB). bamibl, xapakTepusyrolye ycrieBaeMOCTh
CTY/ICHTA T10 TUCIUILTNHE, HAOUPAIOTCS M B TEUECHHE BCETO Meproa 00ydeHUs.

—6mopas cocmagnaowas — OlleHKa 3HaHUH CTy/IeHTa 10 pe3yJbTaTaM IpOMeKyTOUHON
artecraiuu (e 6onee 30 —6anIoB).

Kpurepuem oreHku YpoBHS CGHOPMHPOBAHHOCTH KOMIIETEHIMH B pamKax YydeOHOH

JTUCITUILINHBL «AJrebpa, reOMeTpHs M TOMOJIOTHs» B 1 cemecTpe sABIsieTCs SK3aMeH.

OOmmit 6amn TeKymero MW pyOeKHOTO KOHTPOJS CKIQABIBACTCS W3 CIEAYIOIIUX
COCTaBJISIIOLIUX MPUITIOKEHUS 2.

Ilenvto npomesrcymounvix ammecmayuil 10 JUCUUIIIMHE SIBISIETCS OLEHKAa KayecTBa
OCBOCHMS JUCITUTUTHHBI 00YJIarOIITUMUCS.

Kpumepuu oyenku xauecmea oceoenus oucyunaunst (Ilpunoscenue )
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Ouenka «omauunon— om 91 oo 100 6annoe — TeopeTUUECKOe COAEpKaHHME Kypca
OCBOCHO IIOJIHOCTBIO, 0e3 MpoOenoB, HEOOXOAMMBIE MPAKTUYECKHE HAaBBIKM pabOThl C
OCBOCHHBIM MaTepuajioM c¢hopMHpoBaHbl. Bce mnpenycMOTpeHHbIE MporpaMMmoil oOydeHus
yueOHbIe 3aJaHus BBINOJIHEHb. Ha 3K3aMeHe CTyIeHT IeMOHCTPHPYET TIIyOOKHE 3HAHHA
IPEIYyCMOTPEHHOr0 IpOrpaMMoil Marepuana, yMeeT 4eTKO M JIOTMYECKH I10CJIe10BaTeIbHO
OTBEYATh Ha I1OCTABJICHHBIE BOIPOCHI.

Ouyenka «xopouto» — om 81 0o 90 6annoe — TEOPETHYECKOE COIEP)KAHHE Kypca
OCBOCHO, HEOOXOAUMBIE IPAKTUYECKHE HABBIKM pabOThl CHOPMHUPOBAHBI, BbINOJHEHHBIE
yueOHbIe 3a/laHusl COZEep)KaT He3HauuTeNabHble omMOKkU. Ha sKk3aMeHe CTyAeHT AeMOHCTPUpYET
TBEPAOE 3HAHUS OCHOBHOI'O (IIPOIpaMMHOI0) MaTepualla, €CTh HECYLIECTBEHHbIE HETOYHOCTU
IIPU OTBETE HA IOCTABJIEHHBIE BOIPOCHI.

Ouenka «yooeénemeopumenvno» — om 61 0o 80 d6annoé — TeopeTNUECKOE COAEPIKAHUE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOAUMBIC MPAKTHUYECKUE HABBIKU pabOTHI C(HOPMHUPOBAHBI
YaCTUYHO, BBHIMOJIHEHHbIE y4eOHbIE 3a7aHus cojepxar rpyosle omnoOku. Ha sk3ameHe cTyaeHT
JIEMOHCTPUPYET 3HAHHME TOJIBKO OCHOBHOI'O MaTepualla, OTBEThI COJAEpXkaT HETOYHOCTH, ciaaldo
apryMeHTHPOBaHbl, HApYIIIEHA OCIEI0BATEIbHOCTh N3JI0KEHUS MaTepHraa

Ouenka «neyooenemeopumenvnoy — om 36 0o 60 0annoe — TEOPETUUECKOE
CoJlep’KkaHUE Kypca HE OCBOEHO, HEOOXOJIMMBbIE MPAKTUYECKUE HaBBIKM paboOThl He
c(hopMUpOBaHbI, BBIOJIHEHHbIE 3aJaHMs cojepxkar rpyosle omubku. Ha sk3ameHe cTyneHT
JEMOHCTPUPYET HE3HAHWE 3HAYUTENIbHOM YacTH MPOrpaMMHOIO MaTepuaia, CYyLIECTBEHHbIE
OIIMOKH B OTBETAaX HA BOIPOCHI, HEYyMEHUE OPUEHTHPOBATHCS B MaTepHalle, He3HAHNE OCHOBHBIX
HOHATUHN TUCLUIUIMHBIL.

Tunossle 3aganus, obecneunBaronie GopmupoBanue komnerenuii OIIK-5 mpencraBiaeHb

B Tabnuie 7.

Tabnuua 6. Pe3ynpraThl 0OCBOGHUS yUeOHON AUCUMILIMHBIL, IOJIEKAIINE TPOBEPKE

Pe3yabTaThl OcHOBHBIE OKA3aTeH Buj onieHo4HOr0 MatepuaJia
o0y4eHus OLIEHKH pe3yJIbTaToB
(komMmeTeHMH) o0y4eHus
3HaTh! THIoBBIC OLIEHOYHBIE MAaTEPHAITEI
OIIK-5 - MeToABI cOopa 1 00paboTKM | Ui yCTHOTO orpoca (pazden 5.1.1

CnocoOHOCTH peraTth
CTaHJapTHBIE 33/1a4H

U XpaHeHUs! HHPOopMaIHH, a
TaK)K€ OCHOBHBIE METO/IBI

NeNe 1-9, 15-21 u dp.)
Tumossie OICHOYHBIC MaTCPpHAJIbI K

npo¢ecCuOHATBHON dbopMHUpOBaHUS HAYIHOTO dK3aMeny (paszden 5.3., NeNel-40);
NesITeIbHOCTH Ha 3HaHUS; OrneHouHBIE MaTepHaIbI IS
OCHOBE - KJIacCU(UKAIHIO SI3BIKOB MIPOBE/ICHUS KOJUIOKBUYMa
UH(POPMALIMOHHOH U IIPOrpaMMUPOBAHH, (pazoen 5.2.3,
oubnuorpaduueckoil | OCHOBHBIE METOJIbI Pa3pabOTKH NoNe[-20, 22-24 u op.)
KYJIBTYpPBI C IPOTrpaMMHOTr0 oOecrieueHus, TumnoBsle TECTOBBIE 3a/IaHUS
MIPUMEHEHHEM CTaHapThl OpOpMIIEHUS (pazoen 5.2.2 , NeNel-14,
UH(POPMAaIMOHHO- IIPOrPaMMHOM TOKyMEHTallun 20-24 u op.)
KOMMYHHUKAITHOHHBIX Y TIPUYHHBI HAPYIICHHST O1eHOYHBIC MaTepPHAIIBI IS

TEXHOJIOTUH U C
Y4ETOM OCHOBHBIX

KOMIIBIOTEPHOI 0€30MacHOCTH.

CaMOCTOSITENILHOM pa0OThI
(munosvie 3a0auu pazoen 5.1.2.,

TpeOoBaHUI 3a0anus Kk meme 4-6)
uH(pOpMaLOHHON Ymern: TuroBble OLIEHOYHBIE MAaTEPUAIIBI
6e3omacHOCTH - HCIIOJIb30BaTh Hay4HbIE U1 yCTHOTO orpoca (pazden 5.1.1

U METOJMYECKHE PECYPCHI CETH
WnTepHer 11 pa3paboTKu

NeNeS8-17 ,20-24 u 0p.)
OI_ICHO‘-IHLIC MaTCpHraibl JJIs1
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1.

MPOTPaMMHOTO 00eCTIeUeHHUS
U IIPOrpaMMHOMN
JOKYMEHTAIUHU C Y4€TOM
TpeboBaHui MH(OPMAITMOHHON
0e30IacHOCTH;

- COCTaBIISITh HAyYHBIC
0030pHI1, pedepatsl u
oubrorpadun Mo TeMaTuke
HAyYHBIX HCCIIEOBAHUNL;

- ACIIOJIb30BATh
nH(OPMAaLIOHHBIE CEPBUCHI
J100aJIbHBIX TEJIEKOM-
MYyHHKAaIMi, 0a3bl TaHHBIX,
web-pecypchl, CACTEMHOE H
porpaMMHOe oOecrieyeHue.

CaMOCTOSITEIbHOU PaObOThI
(munosvie 3a0auu pazden 5.1.2.,
3a0anus Kk meme 2-4)
OneHoYHbIE MaTEepUAIBI JIst
KOHTPOJIbHON paboThI
(paszoen 5.2.1, 3a0anus k
eapuanmy 1-3);
Tumnosbie TeCTOBBIC 3alaHUS
(paszoen 5.2.2., NeNel0-17 u op.)

Baanern:

- 0a30BBIMH 3HAHUSIMHU T10
3anTe NHPOPMaILUU Ha
paboueM MecTe, B
KOPIIOPATHBHBIX CETSAX MPHU
BXOJIC B INI0OOQJIbHBIC CETH;
- HaBBIKaMU CHCTEMHOTO U
00BEKTHO-OPHEHTUPOBAHHOTO
MIPOrPAMMHUPOBAHHMSI JIJIS
peIIeHHsI CTaHIAPTHBIX
MIPUKJIAHBIX 33729 B IPOQ.

OneHOYHBIE MaTepUaIbI JIs
CaMOCTOSITENIbHOM pabOThI
(munoevie 3a0auu pazoen 5.1.2.,
3a0arnus k meme 1-3);
TunoBble OLIEHOYHBIC MATEPHAIIBI
K 9K3aMEHY
(pazoen 5.3, NeNel-35)
OueHouyHble MaTepUabl AJs
KOHTPOJIBHOH paboThI
(paszoen 5.2.1, 3a0anus
K eapuanmy 4-5)

ACATCIIBHOCTH

Takum 00pa3oM, BBINOJIHEHUE THUIIOBBIX 3a/laHUl, IMpPEJICTaBIEHHBIX B pasiene 5
«OLeHOYHbIE MaTepuaibl Ui TEKyLWero M pyOeKHOro KOHTPOJIS YCIIEBAEMOCTH U
HpOMe)KYTO‘-IHOI\/’I aTTeCcTalum» MMO3BOJUT OOECIEYUTL CIOCOOHOCTH peiath CTAaHAAPTHBLIC
3a/1a4¥ IpoecCUOHATBHON IeSTEIIbHOCTH HAa OCHOBE MH(OPMALMOHHON U Oubinorpapuieckoin
KYJIbTYpbl C NpPUMEHEHHEM HH(GOPMAlMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTHMH M C Y4eTOM
OCHOBHBIX TpeOoBaHMi nHopmanronHoi 6ezonacHoctu (OIIK-5).

7.YueOHO-MeTOAMYeCKOe 00ecnieYeHne U CHMILITNHbI
7.1. HopMaTHBHO-3aKOHOAATeIbHbIE AKThI

I'paxxnanckuii komekc P®: [smekTponHbI pecypc]/ JlocTynm W3 CHpaBOYHOM CHUCTEMBI
"T"apanTt". http://www.garantexpress.ru.

@enepalibHbIl TOCYapCTBEHHBI 00pa30BaTENbHBIM CTAaHAAPT BBICHIETO 0O0pa30BaHUS 110
HanpasieHuto noaroroBku 09.03.01- MudopmaThka M BBYMCIAMTENbHAS TEXHHUKA (YpOBEHb
OakanaBpuaTa), yTBep:KJI€HHOIO MprKa3oM MHHHCTepCTBa 00pa3oBaHus U Hayku Poccuiickoii
@eneparun ot «12» sHBaps 2016r. Ne 5 (3apeructpupoBano B Muntocte Poccun «09»
despainst 2016r. Ne41030) http://fgosvo.ru/uploadfiles/fgosvob/090301.pdf

®enepanbHblil 3akoH "O06 oOpazoBanuu B Poccuiickoit @enepanuu” ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons_doc LAW_ 140174/

7.2. OcHOBHAas1 JIUTEpaTypa.

34


http://www.garantexpress.ru/
http://fgosvo.ru/uploadfiles/fgosvob/090301.pdf
http://www.consultant.ru/document/cons_doc_LAW_140174/

4.

MuxaneB A.A. AnreOpa MaTpuIl ¥ JTMHEHHBIE POCTPAHCTBA [ DIEKTPOHHBIH pecypc]/ Muxanes
A.A., Muxanes A.B.— DnekTpoH. TeKcToBble naHHble.— M.: HWHTepHeTr-YHuBEepcuTeT
Nudopmanuonnsix Texuomoruit (MHTYUT), 2016.— 145 c— Pexum gocryma:
http://www.iprbookshop.ru/52180.html.— DBC «IPRbooks»

. JlenoBckass E.B. Jlunelinas anre6pa u aHaiuthueckas reomeTrpus. COOpHHK 3amad
[DnexTponHsbIit pecypc]: npaktukym/ Jlegockas E.B.— DaexTpoH. TekcToBbIC JaHHBIE.— M.:
MockoBcKasi TocyJapCTBeHHas akajaemus BojgHoro tpancropra, 2017.— 100 c¢.— Pexum
nocryma: http:// www.iprbookshop.ru/76710.html.— 3BC «IPRbooks»3.

. llepcroB C.B. AnHamuTuhyeckas T€OMETpUsS M JIMHEHHas anreOpa. MaTpHIlbl W CHCTEMBI

ypaBHeHHI [DnekTpoHHBI pecypc]: yuebHo-meronmdeckoe mnocobue/ IlepctoB C.B.—
DnekTpoH. TekcToBble naHHblie.— M.: M3partenbckuit JJom MUCuC, 2015.— 17 c.— Pexum
nocryma: http://www.iprbookshop.ru/64171.html.— 3BC «IPRbooks»

I'ycak A.A. Amnanmutuueckas reomeTrpuss M JuHeHHas anreOpa. Ilpumepsl u 3amaun

[DnekTponHbIl pecypc]: yueOHOe mocobue/ ['ycak A.A.— DJIEKTPOH. TEKCTOBBIE JaHHBIC.—
MuHck: TerpaCucremc, 2011.— 265 c— Pexum JlocTyna:
http://www.iprbookshop.ru/28035.html. — 3BC «IPRbooks»

7.3. JlonosiHuTEIbHAS JIUTEPATypa

Enpkun A.I'. Jluneiinas anreOpa W aHaIWTHYECKas TEOMETpHUs [DIIEKTPOHHBINH pecypc]:
yuebHoe mocobue/ Empkun A.I'.— OnektpoH. TekcToBble manHbie.— CapaTtoB: By3oBckoe
obpazoBanme, 2018.— 95 c¢.— Pexwum npocrymna: http://www.iprbookshop.ru/77939.html.—
3BbC «IPRbooks»

bo6rineBa T.H. Jluneitnas anreOpa W aHaauTHYeCKas TeoMeTpuUsi [DIEKTPOHHBIA pecypc]:
yuebHo-MeToaudeckoe nocobue/ boowsuiesa T.H., Kupeanosa JI.B., Turoa T.H.— DnextpoH.
TekcToBble HaHHble.— M.: MUCHU-MI'CY, A [Iu Op Meaua, 96C ACB, 2018.— 144 c.—
Pexxum moctyna: http:// www.iprbookshop.ru/80626.html.— 3BC «IPRbooks»

10. EmenessinoBa T.B. JluneitHas anreOpa. Pemienue THUMOBBIX 3amad [DJIEKTPOHHBIN pecypce]:

11.

yuebnoe nocobue/ EmenbsiHoBa T.B., KonbuaroB A.M.— DJeKTpOH. TEKCTOBBIC JaHHBIE.—
CaparoB: Ait [lm Op Menua, 2018r., 184c. http://www.iprbookshop.ru/74559.html.—
3BC «IPRbooks»

AxwmerranueBa B.P. Maremaruka. JluneiiHas anrebpa [DIeKTpoHHBII pecypc]: ydeOHoe
nocobue/ AxmerramueBa B.P., TlansyraunoBa JIL.P., TangyrnuHoB M.M.— DnexTpoH.
TEKCTOBbIE AaHHble.— M.: Poccuiickuii rocynapcTBEHHBIM YyHUBEpPCUTET npaBocyaus, 2017.—
60 c.— Pexxum nocryna: http://www.iprbookshop.ru/65863.html.— DBC «IPRbooks»

7.4. llepuoguyeckue U3IaHUs.
12. Bectauk MI'Y Cepus 1. MaremaTtnka. Mexanuka.
13. U3Bectuss PAH. Cepust MaTemaTrueckast
14. Ycnexu maTreMaTH4eCKUX HayK
7.5.AnTepHeT — pecypcesl.

[Ipyn wu3yyeHum AUCUMIUIMHBI «AJredpa, T€OMETpUs U TOMOJOTHUS» OO0ydYarouecs
obecrieueHbl 10CTynoM (yIaJIeHHBIN JOCTYI) K pecypcam:
—  0bwue uHghopmayuoHHvle, CNPABOUHbIE U HOUCKOBbLE:
16. CnpaBounas mpaBoBas cucrema «l'apant». URL: http://www.garant.ru.
17. CnopaBounas npaBoBas cucrema «Koncynbrantllmoc». URL: http://www. consultant.ru
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18. Bubimoreka KBI'Y http://lib.kbsu.ru

MUJITMOHOB MyOIHKAIUiI
POCCHUHCKHUX aBTOPOB, a TAKKE
uHpopManuio 00 ux
nuTHpoBaHuu u3 6omee 4500

19. DnekTpoHHO-OMOIMOTEUHAs cucrema «KoHCcynbpTaHT CTYACHTa»
http://www.studentlibrary.ru/
— K COBPEeMEHHBIM NpoheccuonanbHblm 6a3am OAHHbBIX:
Ne HaunmeHnosa- Kparkas xapakrepucTuka Anpec caiita YcaoBus
n/n HHE AOCTYyIA
3J1eKTPOHHOI0
pecypca
1. OBbJ1 PT'b DIIEKTPOHHBIE BEPCUH TIOJTHBIX http://www.diss. | ABTopu3oBaH-
TEKCTOB JAUCCEPTALUN U rsl.ru HBIM T0CTYN U3
aBTopedeparos u3 houaa OoubIMoTeKN
Poccuiickoii rocynapcTBEHHOM (x. 112-113)
oubimorexu
2. «Web of PedeparuBHO- http://www.isikn | Joctym o IP-
Science» oubnunorpaduyeckas u owledge.com/ aapecam KbI'Y
(WOS) HayKOMeTpHueckas 0a3za JaHHbBIX,
B KOTOPOU UHJEKCUPYIOTCS
oKoJ10 12,5 ThIC. KypHaAIOB
3. SciVerse PedeparuBnas u anHanutnueckas Hoctyn o 1P-
Scopus 0a3a JaHHBIX, COIEpIKaIIast http://www.scop | agpecam KBI'Y
(«Scopus») 21.000 penieH3UpyEeMBIX us.com
xypHasoB; 100.000 kuur; 370
KHWOKHBIN CEpUi
(TpoOIKAIOIUXCS U3/IaHUH );
6,8 MJIH. TOKJIaJJ0B U3 TPYIOB
KOH(epeHIHI
4. Hayunas DneKkTpoHHas OubIMoTeKa http://elibrary.ru | [TonHbit
ANEKTPOHHAS Hay4HbIX MyOJIuKalui - JOCTYI
o6ubanorTeka MOJIHOTEKCTOBBIE BEPCUU OKOJIO
(HOb POOU) | 4000 unoctpanusix u 3900
OTEYECTBEHHBIX HAYYHBIX
JKypHaJIOB, pedepaTsl
nyonukanuii 20 ThICSY KypHAJIOB,
a Takke onucanus 1,5 MiIH.
3apyOEKHBIX U POCCUMCKUX
JIACCepTALU.
2800 poccuiCKUX )KypHAJIOB Ha
0€3B03ME3/THOM OCHOBE
5. baza nannbIx Hanmonansnas nandopmarmonHo- | http://elibrary.ru | ABTOpu30BaHH
Science Index | aHamuTHUYeckas cuctema, Bl TOCTYTI.
(PMHLI) aKKyMyJMpytomias 6osee 6 ITo3Bossier

JOIIOJIHATE U
YTOYHSITh
CBEIEHUS O
MyOTHKAIUAX
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POCCUICKHUX KYPHAJIOB. yuenbix KBI'Y,
UMEIOIIUXCS B
PUHIL
6. Hanmonansnas | OObeAMHEHHBIN 3JIEKTPOHHBIN https://H36.pd Hoctym ¢
JJIEKTPOHHAs KaTajaor (OHI0B POCCUMCKHUX AIEKTPOHHOTO
oubamnoreka OMOIMOTEK, COMepIKAIIHMA YUTAITEHOTO
PI'b 4 331 542 3neKTpOHHBIX 3aya
JIOKYMEHTOB 00pa30BaTEIbHOTO U O6ubnmorexu
HAay4YHOI'O Xapakrepa 1o KbI'Y
Pa3IMYHBIM OTPACIISAM 3HAHUI

— Kpowme Toro oGyyarommuecst MOTyT BOCIIOJIb30BaThCsI TPO(ECCHOHATTbHBIMU
IIONCKOBBIMHU CUCTEMAMMU .
20. ITomHoTekcToBas 6a3a manubix ScienceDirect: URL: http://www.
sciencedirect.com.
21. Maremarnueckast uHTepHeT-onbmmoreka URL: https://math.ru/lib/cat/

s 53¢ hekTUBHOTO YCBOGHUS AUCHMILTUHBL, TOMUMO Y4eOHOTO Marepuaia, CTyJeHTaM
HE0OXO0IUMO T0JIb30BAaThCA JAaHHBIMU BCEMUPHOU ceTu IHTEepHEeT, TAKUMU caliTaMu, KakK:
22. PlanetMath.Org — MaTtemaTnueckas SHIUKIONETUS
23. I'moccapwmii mo Marematuke http://www.glossary.ru/cgi-
in/gl_sch2.cgi?RMgylsgyoqg
24. Hayunas snexktponHas 6ubinuorexka eLIBRARY.RU http://www.elibrary.ru

25. DnekTpoHHO-0MOIMOTeYHAas crcteMa «Jlaub» https://e.lanbook.com/

26. O6pazoBaTenbHbId MaTemaTnyeckuii caiit URL: http://www.exponenta.ru

7.6. Memoouueckue ykazanus no npoeeodeHuIo paziuiHulX y4eOHblX 3aHAMUN U
6UO006 CAMOCHOAMENbHOU PAdOmbL.

VYuyebHast paboTa MO JUCHUIUIMHE «Anredpa, reoMeTpHus U TOIOJOTHs COCTOMT H3
KOHTaKTHOM paboThl (JIEKIIMH, TPAKTUUECKUE 3aHATHSA) U CAMOCTOATEIbHONU PaOOTHI.

JUIs MOATOTOBKM K MPAKTHMYECKUM 3aHATUSM HEOOXOTUMO PACCMOTPETh KOHTPOJIbHbIE
BONPOCHI, MpU HEOOXOAMMOCTH OOpaTUThCS K PEKOMEHIYEeMOH JHTepaType, 3amucarb
HETIOHSATHBIE MOMEHTBI B BOIIPOCAX I YSICHEHHSI UX Ha MPEACTOSIIEM 3aHATHH.

Memoouueckue pekomenoayuu no u3y4eHuI0 OUCYUNIUHbL

«Anzebpa, ceomempus u MonoaAOUA» ONA 0OYUAIOUWLUXCA
[Tpuctynas K M3y4eHUIO TUCHMIUIMHBI, 0OydarolmieMycss HEOOXOIUMO O3HAKOMUTHCS C
TEMaTHYECKUM IUIAHOM 3aHSATUH, CIIMCKOM PEKOMEHJIOBaHHOW yueOHOH nurteparypbl. Ciexyer
VSICHUTH TOCJIEIOBATEILHOCT BBITIONHEHUS! MHIUBUYaIbHBIX YYEOHBIX 3aJaHUI, 3aHECTH B
CBOIO pabouyl0 TETPaab TEMbI U CPOKU MPOBEACHUSI ceMUHapoB. [Ipu M3yuyeHUn IUCIUIUIMHBI
oOyyaroIuecs: BBIMOJHAIOT CIEAYIOIIUE 3aJaHus: H3Y4aloT PEKOMEHIOBAaHHYIO Yy4eOHYI0 U
HAy4YHYIO JIUTEpaTypy; MUIIYT KOHTPOJIbHbIE PabOThI; BBHIMOJIHSIIOT CAMOCTOSTEIbHBIE PAa0OTHI,
YYacCTBYIOT B BBIINOJIHEHUH MPAKTHUECKUX 3aJaHUNA. YPOBEHb U TTTyOMHA YCBOEHUS JUCIUILTUHBI
3aBHCST OT aKTHUBHOW M CHCTEMaTH4ecKoWl paOOThl Ha JIEKIMAX, U3YUYEHUS PEKOMEHI0OBaHHOMN

JUTEPATYpPhl, BHITOJIHEHHUS] KOHTPOJIbHBIX MUCbMEHHBIX 3aJJaHUN
Kypc n3ydaercsa Ha JeKIusAx, CEMHUHApax, IPH CaMOCTOSTEIBHOW M HWHIWBUAYAIbHOMN
pabore oOyuaromuxca. OOyuarommiicss A7 TOJHOTO OCBOEHHUS Marepuana JO0JDKEH He
IpOIycKaTh 3aHATUS U aKTUBHO y4acTBOBaTh B yueOHOM mporiecce. JIeKIuu BKIIOYAIOT BCe
TEMBbI 1 OCHOBHBIE BOIIPOCHI TEOPUH U MPAKTUKU. J{J1s1 MakcUMalIbHOM 3()()eKTUBHOCTH M3yUEeHUS
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HEOOXOJUMO TOCTOSIHHO BECTHM KOHCIEKT JIEKUMH, 3HAaTh PEKOMEHAYEMYIO MperojaaBaTeiemM
JUTEPATypy, MO3BOJISIOLIYIO IONOJHUTH 3HAHUS M JIydllle HOJATOTOBUTHCS K CEMHHAPCKUM
3AHATHUSM.

B coorBercTBUM € y4eOHBIM IIJJaHOM Ha KaXKIyH0 TEMY BBIJIEIEHO HEOOXOAMMOE
KOJIMYECTBO YACOB MPAKTUYECKUX 3aHATUN, KOTOPbIE POBOASTCS B COOTBETCTBUU C BOIIPOCAMU,
PEKOMEH/IOBAaHHBIMU K M3yYEHHUIO [0 oOlpeneieHHbIM TemaMm. OOydaromuecs JOJKHBI
PEryJIIpHO TOTOBUTHCS K CEMUHAPCKUM 3aHATUSM U Y4acTBOBaTh B 00CykJieHnU Bonpocos. [Ipu
IOJIFOTOBKE K 3aHSTHUSAM CIIEAYeT PYKOBOJCTBOBATHCS KOHCIIEKTOM JIEKIIUH U PEKOMEH0BaHHOM
autepaTypoil. TeMaTuueckuil 1IaH AUCHUIUIMHBI, y4eOHO-METOIUYECKHEe MaTepuaibl, a TaKke
CIUCOK PEKOMEHI0BaHHOM TUTEpaTyphl IPUBEACHBI B paboyeil mporpamme

Memoouueckue pekomenoayuu npu padoome Ha0 KOHCHEKMOM
60 6pems npogedeHus 1eKyuu

B mpouecce NEKIMOHHBIX 3aHATHH 1edecoo0pa3HO KOHCIEKTUPOBATh  y4eOHBIN
MaTepuai. s 3Toro UCnoiab3yroTcsl 00LIUE U YTBEPAMBIIUECS B IPAKTUKE MPaBUiIa, U IPUEMBbI
KOHCIIEKTUPOBAHUS JICKIUH.

KoncniektupoBanue JIEKUHUM BEAETCA B CIELHAIBHO OTBEICHHOW I 3TOr0 TETPAIH,
KOKIbI JIMCT KOTOPOM JOJDKEH WMETh IO, Ha KOTOPBIX JENAITCS IMOMETKH W3
PEKOMEH/I0BaHHOM JIUTEpaTyphl, AOIMOJIHSIOIMINE MaTepuai MPOCIYIIAHHON JIEKIHUH, a TaKXKe
MOTYEPKHUBAIOIINE 0COOYIO BAXKHOCTh T€X HJIM UHBIX TEOPETUUECKUX TOTOKCHHM.

[enecooOpa3Ho 3aMuChIBaTh TEMY U IUIAH JICKIUH, PEKOMEHIyEMYIO JINTEpaTypy K TeMe.
3anucu paszenoB JIEKIUHU JOHKHBI MMETh 3arojIOBKH, IMOA3arojOBKH, KpacHble CTpOku. Jls
BBIJIEJICHUS Pa3/IeJIOB, BHIBOJOB, ONPEAEICHUH, OCHOBHBIX M€ MOKHO MCIOJb30BaTh LIBETHHIE
PYYKHU U GIoMacTepsl.

Ha3BanHbIe B JIEKIIMK CCHUIKH HA IEPBOMCTOYHUKH HAJI0 TOMETUTH HA MOJISX, YTOOBI MPH
CaMOCTOSITENIbHOM paboTe HaTM W BOUCaTh HUX. B KOHCIEKTE JOCIOBHO 3allMCHIBAIOTCS
onpezaeneHuss noHATud. OcTanbHOE AOHKHO OBITH 3alKMCaHO CBOMMM cioBamu. Kaxxaomy
CTYJIEHTY HEOOXOAMMO BBIpabOTaTh W HCIOJNB30BAaTh JAOMYCTUMBIE COKpallleHUs Haubolee
pacIpoCTpaHEHHBIX TEPMUHOB U MTOHSITHM.

Memoouueckue pekomenoayuu no n0O20MOoBKe K NPAKMUYECKUM 3AHAMUAM

[IpakTuueckue (ceMUHApCKUE) 3aHATHS — COCTaBHAas dYacTh YydeOHOro mpolecca,
rpynmnoBas gopma 3aHATUNA TpPH aKTUBHOM YydYacTUU CTylaeHToB. [IpakTuyeckue 3aHATHS
CHOCOOCTBYIOT YINTYOJIEHHOMY H3y4€HHIO HauOojiee CIOXKHBIX MpoOJeM HayKH M CIyKaT
OCHOBHO ()opMOii TO/IBEIEHUSI UTOI'OB CAMOCTOSITEIbHON pabOThl 00yJarOMIMXCS.

[enbto mpakTUYECKUX 3aHATUHN SBIAETCS YIIyOJeHHE W 3aKpeIUIeHHE TEOPETUYECKUX
3HAaHUH, MOJyYEHHBIX O0YYaIOIUMHUCS Ha JIEKIUAX U B MPOLECCE CaMOCTOATENIBHOTO U3Y4EeHUs
yueOHOro Mmarepuana, a, ClIeIOBaTeIbHO, (POPMUPOBAHUE Yy HUX OINPEACIIEHHBIX YMEHUIH u
HaBBIKOB.

B Xozme moaroroBkM K CEMHMHAPCKOMY 3aHSTHIO HEOOXOAMMO NPOYMTATh KOHCIEKT
JEKIMH, WU3YyYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMUTHCA C JOMOJIHUTENIBHOW JMTEPATYPOH,
BBIMIOJIHUTh MpakTU4eckue 3anaHusd. llpu 3TOM yyecTb pekoOMEeHAaluu NpernoaaBarens |
TpeOoBaHusi mporpamMmbl. JlopaOaTeiBaTh CBOWM KOHCIEKT JIKIIMHM, Jielas B HEM
COOTBETCTBYIOIIME 3alUCH U3 JTUTEPATYPHI.

KenaTenbHO TmNpU MOATOTOBKE K MPAKTUYECKUM 3aHATUSAM 1O  JAUCIUIUIMHE
OJIHOBPEMEHHO HCIOJIb30BaTh HECKOJIbKO HCTOYHHUKOB, PACKPBIBAIOLINX 3a/laHHBIE BOIIPOCHI.

Memoouueckue pekomenoayuu no OP2AHU3AUUU CAMOCMOAMENbHOU padbomul
CamocrosarenbHas pabora o0ydaromuXxcs - CIOCO0 aKTHBHOTO, IIEJIEHAINPaBICHHOTO
NpUOOpPETEHNS CTYIEHTOM HOBBIX JJIS HETO 3HAaHUN U YMEHUI 03 HEeMOCPECTBEHHOIO Y4acTHs
B 9TOM IIpoliecca npernojaaBaTeneil. [loBpileHne poian caMoCTOsTEIbHON PabOThl 00YyYaIOIINXCS
IIPU NIPOBEJICHUU PA3JIMYHBIX BUIOB YUEOHBIX 3aHITUN MpeIoiaraer:
— ONTHMHU3ALMUIO METOJOB OOYy4YeHMs, BHEJAPEHHE B Y4eOHBI mpolecc HOBBIX
TEXHOJIOTUI 00yuYeHHsI, TOBBIMIAOIINX MTPOU3BOIAUTENLHOCTh TPYAA NpenojaBaTessi, akTUBHOE
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HCIIOJIb30BaHNE NH()OPMALIMOHHBIX TEXHOJIOTHH, MO3BOJSAIONUX o0yJatoniemMycs B yJ00HOe AJist
HEro BpeMsI OCBanBaTh yueOHBI MaTepHal;

—  BHEJpPEHUE KOMIMbIOTEPU3UPOBAHHOTO TECTUPOBAHMUS;

—  COBEpIICHCTBOBAHME METOJUKH MPOBEACHUS MPAKTUK U HAYYHO-HCCIIEA0BATEIbCKOM
paboThl O0yyaroumxcs, MOCKOJIbKY MMEHHO 3TH BUIbl y4eOHOH paboThl B MEPBYIO OYepelb
TOTOBST 00YYAIOMIUXCSI K CAMOCTOSATEIIbHOMY BBIITOJTHEHHIO MPO(ECCHOHATBHBIX 33/1a4.

CamocrosiTenbHast paboTa MNPUBOAUT CTYACHTa K IMOJYyYEHUIO HOBOIO 3HAHUA,
VIOPAIOYCHUIO M YIUIyOJEHWI0  HMMEIOMIMXCS — 3HaHWH, (OpMUpOBaHHMIO y  HEro
npodeccuoHaNbHBIX HAaBBIKOB U yMeHUN. CamocTosiTenbHas paboTa BBIIOIHSAET Pl QyHKUIMM:
pa3BUBAIOIIYIO, HWH(POPMALMOHHO-O00YYAIOUIYI0, OPHUEHTHPYIOIIYI0 ¥  CTUMYJIHPYIOIIYIO,
BOCIHTHIBAIOIIYIO, UCCIIEI0BATEIbCKYIO.

B pamkax Kypca BBIIIOJIHAIOTCS CIEAYIOLINE BUJIbI CAMOCTOSATENbHON pabOTHI:

1. IIpopaboTka yueOHOro Marepuania (1o KOHCIIeKTaM, YdeOHOM U Hay9HOU JIUTepaType);
2. BrinongHeHue pa3HOYPOBHEBBIX 3aJ1a4 U 3aaHUIA;
3. Pabora c Tectamu ¥ BOIIpOCaMu AJIsi CAMOIIPOBEPKH;

CryneHTaM peKOMEH]IyeTCsl C CaMOro Hadasla OCBOSHHSI Kypca paboTaTh ¢ JINTEpaTypoi U
npeyiaraéMbIMU 33JJaHUSIMU B (pOpME MOATOTOBKHU K OYEPETHOMY ayAUTOPHOMY 3aHsATuio. [lpu
ATOM aKTyaJIU3UPYIOTCSI MMEIOIIMECS 3HAHHUA, a TAaKXKe co3faercs 0a3za Uis YCBOGHHS HOBOTO
MaTepuaia, BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYACHT IMOJIy4aeT B Ay JTUTOPHUH.

[Ipu ocBoeHMM Kypca CTYISHT MOXKET IOJb30BATHCS OMONMOTEKOM By3a, KOTOpas B
MONHOM Mepe oOecreyeHa COOTBETCTBYMOIIEH nuTeparypoil. CamocrosiTenbHas pabora
CTYACHTOB NPEAYCMOTPEHA YYEOHBIM IUIAHOM H BBINOJHSETCA B 005A3aTEIBHOM TOPSIIKE.
3amanus MpeAIoKEHbI 0 KaXI0M N3y4aeMol TeMe U MOTYT FTOTOBUTHCS UHIUBUIYaTbHO WU B
rpymre. [1lo HeoOX0AMMOCTH CTYEHT MOXKET 00pamaThes 3a KOHCYJIbTAIlMEN K TPEroJaBaTeo.
BrimonHeHue 3a1aHuii KOHTPOJIUPYETCS M OLIEHUBACTCS MPEIOo/1aBaTeIeM.

JUis yCHEHmIHOrO CaMOCTOSITEIbHOTO HW3YYEHHs MaTepuana CerojHs HCIHOJIb3YHTCS
pa3iuuHble cpencTBa oOydeHUs, CpeAr KOTOPHIX 0CO00€ MECTO 3aHUMAaIOT WH(OPMAIOHHBIE
TEXHOJIOTUM PAa3HOTO YPOBHS W HANPABICHHOCTH: DJIEKTPOHHBIE YIEOHUKH M KYpPCHI JICKIIHH,
0a3pl TECTOBBIX 33JaHUN U 3a7ay. DIEKTPOHHBIN y4eOHHK MpeacTaBisieT co00il mporpaMMHOe
CPEJCTBO, MO3BOJISIONIEE NMPEACTABUTD JUISl U3YUEHUs TEOPETUUECKUI MaTepuall, OpraHu30BaTh
anpoOHpoBaHUE, TPEHAK M CAMOCTOATEIbHYIO TBOPUYECKYIO pabOTy, MOMOTaloliee CTyIeHTaM U
IPEnoaaBaTel0 OLEHUTh YpPOBEHb 3HAHUM B ONpEAEICHHOW TeMaTHKe, a TaKKe CoJeprKallee
HE00XO0/IMMYIO CIIPAaBOYHYIO HH(POPMAIIHIO.

Jlig ycrienHoW OpraHM3alii CaMOCTOSITENIbHOM paboThl BCe aKTUBHEE MPUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTelbHbIE pecypchl B ceTu VIHTepHeT: cucTeMBbl TECTHUPOBAHMUSA,
BUPTYaJIbHbIE JIEKIIMH, IPH 3TOM MOJIb30BATEINIO TIOCTATOYHO UMETh KOMITBIOTEP U MOJKIIIOUEHHUE
K HTepHer.

Bbonbiioe BocnurarenbHOe U 00pa30BaTEIbHOE 3HAYEHHUE B CAMOCTOSITEILHOM Y4eOHOM
TPYZ€ CTyJIeHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YKJIaeT M MOJIEPKUBACT BHUMAHNE
U UHTEpPEC, MOBBIIIAET aKTUBHOCTh MaMSATH U MBIIIEHUS, TO3BOJIIET CTYJIEHTY CBOEBPEMEHHO
OOHApyXUThb U YCTPAHUTHh JOMYLICHHbIE OIIMOKM M HEIOCTATKU, OOBEKTUBHO OIpPENEIUTh
YpOBEHb CBOMX 3HaHUM, NpakTHYeCcKuX yMmeHui. Camoe JOCTyMHOE€ M MPOCTOE CPENCTBO
CaMOKOHTPOJISI ¢ MPUMEHEHHEM HH(POPMAIlMOHHO-KOMMYHUKALIMOHHBIX TEXHOJOTUN - 3TO psij
TECTOB «on-line», KOTOphIE MO3BOJSIOT B PEXKHUME PEATbHOTO BPEMEHM OIpPENEIUTh CBOMU
YPOBEHb BIAJICHUS TNPEAMETHbIM MaTepuajoM, BbIIBUTb CBOM OHIMOKM M MOJIYYHUTh
PEKOMEH AU TI0 CAMOCOBEPILIEHCTBOBAHMUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoil
Bcro nuTeparypy MOXXHO pa3nenuTh Ha YYeOHHKH M y4eOHBIC MOCOOWS, OpUTHHATIBHBIC
Hay4YyHbIe MOHOTpaUUeCcKre UCTOYHHUKHU, HAydHbIe MYOJIMKAIMKA B MEPHOANYecKor medatu. M3
HAX MOXXHO BBIICTTUTh JIUTEPATypPy OCHOBHYIO, JIOMOJHHUTEIBHYIO | JIHTEpaTypy IS
yrayOIeHHOTO U3YYEHUS JUCITUILTAHBL.
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W3yuenne IUCHUIUIMHBI CIEAYeT HAYMHATh C y4eOHUKA, MOCKOJIBKY y4eOHHUK — 3TO
KHWra, B KOTOPOH H3JI0KEHBl OCHOBBI HAy4YHBIX 3HAHUH IO ONPEIEICHHOMY IpPEIMETY B
COOTBETCTBUM C LIEJISIMU U 33jauaMH 00y4€HUs!, yCTaHOBJIEHHBIMH IIPOIPaMMOH.

[Ipu pabore ¢ nuTEeparypoil HEOOXOAUMO YUUTHIBATh, YTO MMEIOTCS PA3IUYHBIC BUIBI
YTEHUS, U KaX/bIM U3 HUX UCIIOJIb3YEeTCs Ha ONPE/EeNICHHbBIX TallaX OCBOEHHs MaTepuaia.

IIpeosapumenvHoe YTeHUE HANIPABICHO HA BBISIBICHUE B TEKCTE HE3HAKOMBIX TEPMHHOB
U IOMCK MX 3HAUEHUs B CIPABOYHON JuTeparype. B 4YacTHOCTHM, mpH 4YTEHUH YyKa3aHHOMN
JUTEPATyphl HEOOXOAUMO MOIPOOHEUIIIMM 00Pa30M aHATU3UPOBATH TTOHATHSL.

Cke03H0e umenue peanonaraeT NPoYTeHUE MaTepyuaga oT Hayana 10 koHia. CKBO3HOe
YTEHUE JIMTEepaTypbl U3 MPUBEAECHHOIO CIMCKA JAaeT BO3MOXKHOCTb CTYIEHTY C()OpPMHUPOBATh
CBOJI OCHOBHBIX HOHSTHH U3 N3y4yaeMoi 00JIaCTH U CBOOOHO BIIAJIETh UMHU.

Buvibopounoe — Ha000pOT, UMEET LIENbIO MMOMCK U OTOOp MaTepuana. B pamkax JaHHOro
Kypca BEIOOpOYHOE YTEHHUE, KaK CrIoco0 OCBOSHHSI COAEPIKaHUs Kypca, TOJKHO UCIOIb30BATHCS
IPY NOATOTOBKE K NPAKTUYECKUM 3aHATHSIM IO COOTBETCTBYIOLIUM pa3zeiiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKMH pa3z0bop TeKcTa ¢ IOCIEAYIOLUIMM €ro
KOHCIIEKTUPOBAHHUEM.

Lenbto uzyuaroweco 9TeHus SBISIETCS TTyOOKOE M BCECTOPOHHEE MOHMMAaHHME Y4eOHOMH
uHpopmanuu.

[TonroroBka K SK3aMEHY JOJKHA IPOBOAMTHCS HAa OCHOBE JIEKIIMOHHOIO MaTepuaa,
MaTepHaja MpaKTUYeCKUX 3aHITUH C 00s3aTeIbHBIM OOpAIleHUEM K OCHOBHBIM Y4eOHHKaM I10
Kypcy. OTO TMO3BOJUT HCKIIOYUTh OMIMOKM B TMOHMMAaHUU MarTepuajia, OOJIErYUT €ro
OCMBICJICHHE, IPOKOMMEHTHUPYET MaTepuall MHOIOYMCIEHHBIMUA IPUMEPAMHU.

Memoouueckue pekomenoayuu 011 n0020MOEKU K IKIAMEHY.

Ok3aMmeH B 1-M cemecTtpe siBisieTcsi (POPMOW HTOTOBOTO KOHTPOJIS 3HAaHWUU M YMEHUH
o0OyJaromuxcs Mo JaHHOW TUCHUIUIMHE, MOJYYEHHBIX Ha JIEKIHIX, MPAKTUYECKUX 3aHATUSX U B
nporecce camMoCTOsTeNbHOW paboThl. OCHOBOHM ISt ONpENEeNeHUs] OLEHKU CIIY)KUT YPOBEHB
YCBOGHHSA OOYyYaIoOlUMUCS MaTrepuaa, MpelyCMOTPEHHOro JaHHOM pabouell mporpamMmon.
K 3K3aMeHy JOIycKaroTCsl CTYyICHThI, HaOpaBmme 36 1 Oojiee OAJIOB MO UTOTaM TEKYILIETO H
MIPOMEKYTOUHOTO KOHTpoJIsi. Ha sk3ameHe cTyneHT MokeT HabpaTh oT 15 no 30 Gannos.

B mepuox moAroTOBKM K JK3aMeHY OOydYaroIiuecsi BHOBb OOpamaroTcs K y4eOHO-
METOJUYECKOMY MaTepUaTy U 3aKPETUIAIOT IPOMEXKYTOUHbIE 3HAHUSI.

[TonroroBka oOy4aromierocst K 3Kk3aMeHy BKJIFOUAET TPH dTara:

— caMocTosTeIbHas paboTa B TEUEHHE CEMECTPa;

— HENOCPEICTBEHHAs MOATOTOBKA B JHH, MPEANISCTBYIOIINE SK3aMEHY IO TeMaM
Kypca;

— TOJTOTOBKA K OTBETY Ha 9K3aMEHAI[MOHHBIE BOIIPOCHI.

ITpu moAroToBKe K 3K3aMEHY 00YYarolIUMCsl 11e€JecO000pa3HO MCIOIb30BaTh MaTepUalIbl
JeKIHA, y4eOHO-METOIUYECKHE KOMIUIEKCHl, OCHOBHYIO W JIOMOJHHUTEIBHYIO JIHTEPATypYy.
Ha sk3ameH BBIHOCUTCS MaTepuall B 00beMe, peIyCMOTPEHHOM paboueit mporpaMMoil yueOHon
JTUCIUTIIIMHBI 32 CEMECTP. DK3aMeH ITPOBOUTCS B MUCbMEHHOM / YCTHOM (opMme.

[Ipu mpoBeneHun Sk3aMeHa B MUChbMEHHOW (yCTHOHM) (opme, Beaylmii mpernoaaBaTenb
COCTABJISIET YK3aMEHAIIMOHHBIE OMJIETHI, KOTOPHIE BKIIIOYAIOT B CE0sI: TEOPETUIECKHE BOTIPOCHI U
3anayn. DOpMyNIHpPOBKAa TEOPETHYECKHX 3aJaHUil COBMagaeT C (GOPMYIUPOBKOU MepeyHs
DK3aMEHAIIMOHHBIX  BOMPOCOB, JOBEICHHBIX IO CBEIEHUS OOydJalommMxcsi HaKaHyHE
sK3aMeHalMoHHOI ceccuu. ConepkaHHe BOIPOCOB OJHOTIO OMJIeTa OTHOCUTCS K pa3iMYHBIM
paszenaM mporpaMMEbl ¢ TeM, 9TOOBI 60JIee TTOJTHO OXBATHTh MaTepHall y4eOHO! JAUCIUILTHHEIL.

Ha moaroroBky orBera Ha Owiier Ha sk3ameHe oTBoautcs 40 muuyt. [lpu mpoeneHrn
MICHMEHHOTO 3K3aMeHa Ha paboTy OTBOAUTHCS 60) MUHYT.

Pe3ynbTar ycTHOTO (IMCHMEHHOT'0) SK3aMeHa BhIPaKaeTCsl OLICHKAMU:

Ouenka «omauuno— om 91 0o 100 6annoe — TeopeTHIecKoe CONEP)KaHME Kypca OCBOCHO
HOJTHOCTBIO, 0€3 MpOoOesioB, HEOOXOIMMBbIE MPAKTHUYECKHUE HABBIKM PabOThI C OCBOGHHBIM MAaTepHaioM
copmupoBanbl. Bee mpemycMoTpeHHBIE TIporpaMMmoii OOydeHHs ydeOHbIe 3aaHus BBIMOIHEHBL Ha
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9K3aMeHe CTYJEHT JEMOHCTPUPYET TITyOOKHE 3HAHUS MPELYCMOTPEHHOTO MPOrpaMMoi Marepuaia, yMeeT
YETKO U JIOTHYECKH TTOCIIeIOBATENIEHO OTBEYATh Ha IOCTABJICHHBIE BOTIPOCHL.

Ouenxa «xopowio» — om 81 00 90 6anwioe — TeopeTHdeckoe COACPKAHME Kypca OCBOCHO,
HEOOXOIMMBIE TIPAKTIYECKIE HABBIKK PAbOThI C(hOPMUPOBAHBI, BEITOIHESHHBIC YIeOHBIC 3a/JaHMsI COICPIKAT
He3HauMTeNbHbIe OMMOKU. Ha sk3ameHe CTyZleHT JeMOHCTpUpYET 3HAHHsS OCHOBHOIO (IIPOTPaMMHOIO)
Marepuaa, JOITycKaeT HETOYHOCTH IIPY OTBETE Ha IOCTABJICHHbIE BOIIPOCHL

Ouenka «yooenemeopumenbhoy» — om 61 0o 80 6an106 — TEOPETUUECKOE COJCPKAHUE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOAUMBIC MPAKTHUYECKUE HABBIKU pabOTHI C(HOPMHUPOBAHBI
YaCTUYHO, BHITIOJHEHHBIE yueOHbIE 3aJaHus coJepkaT rpyOsie ommOku. Ha sk3ameHe cTyneHT
JEMOHCTPUPYET 3HAHUE TOJBKO OCHOBHOTO MaTepuaya, OTBEThl COJAEpKAaT HETOYHOCTH,
HapyllIeHa 0CIEeA0BaTEIbHOCTD U3JI0KEHUS MaTepuaa

Ouenka «neyoosnremeopumenbhoy — om 36 0o 60 6annoee — TEOPETUUECKOE
colepKaHHE Kypca HE OCBOCHO, HEOOXOIUMBbIE NPAKTUYECKHE HABBIKM paboOTHl HE
c(hOopMHUPOBaHbI, BHINOJIHEHHbIC YUeOHbIE 3aJaHUsI COJEPKAT IPyOble OMNUOKU, TOMOTHUTEIbHASL
caMmocTosiTeNbHas paboTa HaJl MaTepUaAIOM Kypca He MPUBEAET K CYLIECTBEHHOMY MOBBIIICHUIO
KayecTBa BBINOJHEHUS y4eOHBIX 3ajaHuil. Ha sKk3amMeHe CTylIeHT JEeMOHCTpUPYET HEe3HaHHe
3HAYUTEIBHON YacTH MPOrPaMMHOIO MaTepHala, CYIIECTBEHHbIE OMIMOKM B OTBETaX Ha
BONPOCHl, HEYMEHHE OpPHUEHTHUPOBAThCS B MaTepuane, HE3HAaHHE OCHOBHBIX IOHSATHUI
JUCITUTUTAHBI

8. MaTrepuajibHO-TeXHUYECKOE oDecriedeHne TUCIUNINHBI
8.1. TpeboBaHusl K MATEPUAIBLHO-TEXHUYECKOMY O0ecredeHn 0
Jlns peanu3anuu pabodei mporpaMMbl TUCHMITIIMHBI UMEIOTCS CTIeUANIbHbIE TTOMEILEHUS
JUTSL TIPOBEJICHHSI 3aHATHI JIEKIIMOHHOTO M CEMUHAPCKOTO THIIA, TPYIIIOBBIX U WHAWBHYaTbHBIX
KOHCYJIbTAIlMH, TEKYLEro KOHTPOJISI U MPOMEXYTOUHOH aTTeCTalluy, a TakKe MOMEILEHUs s
CaMOCTOSITENIbHOW PAa0OThI W TIOMEINEHUS JUIsl XpaHEHHS W OOCITyXHBaHHS OO0OpYIOBAaHUS.
CrieruanpHble MOMELIECHHUsI YKOMIUIEKTOBaHbI CIIEUATN3UPOBAHHON MEOENbI0 M TEXHUYECKUMU
CpeAcTBaMu OO0YYEHHs, CITYKAIUMH JUTSI TPECTaBICHIS HHGOPMAIIMH OOIBIION ayAUTOPHH.
JUis  mpoBeNeHMsT 3aHATUM  JIEKIMOHHOIO THUIA HMEIOTCS  J€MOHCTpallMOHHOE
obopyoBaHue.
ITpu npoBeeHuN 3aHATUH JEKIIMOHHOTO/ CEMMHAPCKOIO THIIA UCTIONB3YIOTCS:
JIUYEH3UOHHOE NPOSPAMMHOE 0Decnedenue:
- Ilponyxtsl Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);
AnTHBHpYCcHOE TporpamMMHoe oOecnieuenne Kaspersky Endpoint Security CtannapTHblii
Russian Edition;
€80000HO pacnpocmpansemvie npocpPamMMmbl.

— AcademicMarthCADLicense - maTeMaTH4yecKoe MpOTpaMMHOE OOECTedeHHe, KOTOpOe
NO3BOJISIET  BBINOJHATH, AHAJIU3UPOBATh BAaKHEWIINME HMHXXEHEpPHbIE pacueTsl U
00OMEHMBATLCS UMH;

—  WinZip qiigs Windows - mporpaMm Ajisi CKaThs U pacliakoBKU (ailyioB;

— AdobeReader ans Windows — nporpamma i urenust PDF ¢aiinos;

— ABBYY FineReader, DjvuReader — npusnoxxenus s pacrio3HaBaHUs, KOHBEHTHPOBAHUS
u pabotsl ¢ PDF u Djvu ¢aitnamu.

— Far Manager - KOHCONBHBIN (DaiiyIoBBIN MEHEIKED ISl ONIEPALMOHHBIX CHCTEM CEeMeNCTBa
Microsoft Windows.

[Tpu ocymecTBieHnu 00pa30BaTENBLHOIO MPOIECca CTYJCHTaMU U IperoiaBaTesieM
UCIONIB3YIOTCS clieAyromue HHQOpMaIMoHHO cipaBodHble cucteMbl: DBC «AnlludpOykey,
OBbC «KoncynpranT crygenta», CIIC «Koncynbrant mmoc», CIIC «"apanTy.
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8.2 Oco0enHocTH peanu3anMu JMCUMIUVIMHBI U HHBAJIWAOB M JHMI C
OrPaHNYEHHBIMH BO3MOKHOCTSIMH 3/10POBbSI

Jlis CTYAEHTOB C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSI CO3[IaHBI CIleLUaIbHbIC
yCcIOBUSL JUIsl TOJMydeHUs oOpa3zoBaHus. B 1LensX AOCTYIHOCTH TIOJYYEHMsI BBICILIETO
o0Opa3oBaHus 10 00pa3oBaTeNIbHBIM IPOrpaMMaM HHBIWIAMHU U JIMIAMU C OTPaHMYEHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI YHUBEPCHTETOM 00ECTIeUnBaCTCs (AyAUTOPUS ISl CAMOCTOSTEIHHON
paboThl M KOJUIEKTUBHOTO IIOJIb30BAaHUSl CIIEUUATbHBIMU TEXHHUUYECKHUMH CpPEIACTBAMM ISt
o0yuenus uaBannos u aun ¢ OB3 B KBI'Y, aynutopus Ne 145 I'maBHbiit kopriyc KBI'Y):

1. AnbpTepHaTMBHas Bepcus oduIUAIBHOTO caiita B cetn «MHTepHeT» mIA
CJ1a00BUIAIINX

2. Jlns MHBANUIOB C HAPYIICHUSMU 3peHuUs (CIa00BUSIINE, CICTIBIC)

- MPUCYTCTBHUE ACCUCTEHTA, OKAa3bIBAIOIIETO OOydaroleMycs HEOOXOAMMYIO MOMOIIb,
nyOJIMpoBaHUE BCIYX CIPaBOYHOM HMH(GOpPMAIMM O PACHHCAHUU YYEOHBIX 3aHATUH; HaIU4YHE
CPEICTB JUIsl YCHJIGHHS OCTaTOYHOrO 3pEHHs, OpalIeBCKOM KOMIBIOTEPHONM TEXHHKH,
BUJICOYBEIMUUTENICH, TMPOrpaMM HEBHU3yallbHOTO JOCTyNma K WH(OpMAIUK, MPOrpaMM-
CHUHTE3aTOPOB PEYH U JAPYTrUX TEXHUYECKUX CPEACTB MpueMa-nepenaun yueoHoi napopmaiuu B
JOCTYIHBIX (pOopMax Ui CTYJICHTOB C HAPYIICHUSMH 3PCHHUS,

- 3a/1aHUA JUIA BBITIOJTHEHUS Ha SK3aMEHe/3a4eTe 3a4UTHIBAIOTCS aCCUCTEHTOM;

- THUCHBMEHHBIE 33JlaHUs BBIMOJHAIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS AaCCUCTEHTY
00y4aromumcs;

3.JIn WMHBaJIMIOB M JIMII C OTPAHUUYEHHBIMH BO3MOXKHOCTSMH 37I0POBbSI IO CIIYXY
(cmabocnplianue, rIyxmue):

- Ha 3a4eTe/?K3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3hIBAIOIINI CTYJICHTY HEOOXOAUMYIO
TEXHUYECKYI0 TIOMOIIb C YYeTOM HHAWBHIYaIbHBIX OCOOCHHOCTEH (OH TOMOraeT 3aHsTh
pabouee MecTo, epeABUTATHCS, MPOYUTATh U OPOPMUTDH 33/IaHUE, B TOM UYHUCIIEC 3aIUCHIBAs O]
TUKTOBKY);

- 3a4eT/7PK3aMEH MPOBOUTCS B MUCBMEHHOHN (opMe;

4. JIns MHBAJIMUIOB M JIMI[ C OTPAHMYEHHBIMH BO3MOXHOCTSIMHU 3JI0POBBS, UMEIOIINX
HapyIIEHUs OINOPHO-IBUTATEIHLHOTO ammapara, CO3/JaHbl MaTepUATbHO-TEXHUYECKHE YCIIOBUS
oOecreunBaroe BO3MOXXKHOCTh OECHpPEemsITCTBEHHOTO JIOCTyna oO0ydaromuxcsi B yueOHbIe
MOMEIICHUS, OOBEKTY MUTAHUS, TyaJeTHhIE W JIPyrue MOMEIICHUS YHUBEPCUTETA, a TaKKE
npeObIBaHMs B YKa3aHHBIX TOMEIICHHUSIX (HATMYUE PACIIUPEHHBIX JIBEPHBIX MTPOEMOB, IOPYUYHEH
U IpyTUX MPUCTIOCOOTIEHHUI).

- THCbMEHHbIE 3aJaHUs BBIMONHIIOTCS HAa KOMIBIOTEPE CO CHEIHATU3UPOBAHHBIM
MPOTrpaMMHBIM 00ECIIEYECHUEM WU HAIMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKETIAaHHIO CTYACHTA HK3aMEH MPOBOIUTCS B YCTHOU (hopme.

OOyuaromuecs U3 4ucia JIMI C OFPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI 00€CIIeYEHbI
AIIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamMu B (hopMax, aJanTHPOBAHHBIX K OTpaHHUYEHUSIM
WX 3]J0POBBS.
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9. JIuct nepeyTBep:KaeHNsi padoyeii MporpaMMbl I CHUILITHHBI
PaGouast mporpamma:

onobpena Ha 2018/2019 yuebnsrit roa. [Ipotokom Ne 3acelanust Kadeapsl oT
« _» 20 T

B pabouyto nmporpamMmy BHECEHBI CIICTYIOIINE U3MECHCHUS:
1. B yactu paszaena «YueOHO-MeTOOMYECKOE U MHPOPMANMOHHOE 00eCieYeHUE TUCLIMILIMHBD)

Pa3paboTumk mporpaMmmsl
3aB. kadempoii

onobpena Ha 2019/2020 yue6nsIii roa. [Ipotokomn Ne 3aceTaHus Kadeapbl oT
«_» 20 .

B pabouyro nmporpaMmy BHECSHBI CIICTYIOIINE U3MECHCHUS:
1. B yactu paszaena «YueOHO-MeTOAMYECKOE U MHMOPMAIIMOHHOE 00eCIieYeHUE AUCLUILIMHBD)

2. B vactu VII B cBsa3u ¢ yrBepxkaenneM Ilopsaka opraHu3alMd M OCYIIECTBICHHUS
00pa30BaTENbHON AEATEALHOCTH 10 00pa3oBaTeNbHBIM IIPOrpaMMaM BBICIHIETO 00pa3oBaHus,
nporpaMmaM OakajaBpuara, IporpaMMaM CHEIHAIMTETa, nporpaMM marucrparypsl (IIpukas
Muno6panayku Ne 301 ot 05.04.2017r.)

Pa3paboTumk nporpammsl
3aB. xadeapoi

onobpena Ha 2020/2021 yue6nsrit roa. [Ipotokom Ne 3acenaHust Kadeapsl oT
« _» 20 T

B pabouyro nporpaMMmy BHECEHBI CIIEAYIOIINE U3MEHEHHUS:

Pa3paboTuuk nporpamMmel
3aB. xadeapoi
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Mpuiaoxenne 1

Pacnpenesienue 6a,1710B TeKylero U pyoe:;xkHoro KOHTPOJIs

M Buo xonmponsn Cymma barnos

n/n Oowan cymma | 1-a mouka 2-1 mouka 3-a mouka

1. Hocewenue 3anamuii 00 10 bannoe | 0o 3 6. 00 30. 00 46.

2. Texyuwquii KoHmponv: 00 30 6annoe | 0o 10 é. 00 10 6. 0o 106.
Omeem na 5 eéonpocos om (0 0ol5 0. om () 0o 56. om00056. | om0Ooo56.
[TonHbIi mpaBWIBHBINA OTBET | 10 15 G6ammoB | 5 6amioB 5 6amoB 5 6amioB
Henonublil npaBUIbHBIN ot 3 nol5 6. or 1 1o 56. ot 1 1o 56. ot 1 10 56.
OTBET
OtgerT, copepxkamuit 006. 06. 00. 06.
HETOYHOCTH, OLTHOKH
Buinonnenue om 0 0o 106. om 0 0o 36. om 0 0o 36. om (0 do 46.
CAMOCMOAMEIbHBIX
3a0anuil (peuieHue 3a0ay)

3. | Pybescuwtiit Konmponw 00 30 6annoe | 0o 10 é. 00 10 6. 00 10 6.
TECTUPOBAHUE ot 0- no 150. ot 0- o 50. ot 0- 1o 50. ot 0- 1o 50.
KOJJIOKBUYM or 0 no 150. or 0 1o 50. or 0 1o 5 0. ot 0 1o 50.

4. | Hmozo cymma meKyuiezo u
PyoesrcHozo Konmpons 0o 70 6annoe | 0o 23 b6annoe | 0o 23 6annos | 0o 24

0annoe

5. IlepBblii 3Tan (0a30BbIii)

YPOB€Hb) — OLIEHKA He MeHee 360. | He meHee 1206. | He MeHee HE MEHee
«YAOBJIETBOPUTEIbHO) 120. 126.

6. Bropoii 3Tan menee 700.

(mpoaBuHYTHIIT) ypoBenb) | (51-69 06.) MmeHee 230. meHee 230. MeHee 240.
— OIIEHKA «XOPOIII0»

7. Tpetnii 3Tan (BbICOKMIA
YPOBEHB) - OLlEHKA He menee 700. | He meHee 230. | HE MeHee HE MEHee
«OTJIMYHOY» 236. 246.
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Mpuioxenne 2

IHIxana ouenueanusn naanupyemvix pe3yaiomamoe oo0yuenus

Texkymuu 1 pyOe;KHbIH KOHTPOJIb

Cemectp [Ixana oneHuBaHusd
0-35 GamoB 36-50 6ammoB 51-60 6amtoB 56-70 G6amioB

YactuuHoe [Tonnoe unu | [TonHoe unu | [lonHoe mnocemnienue
MOCeIIeHNE YaCTUYHOE YaCTUYHOE ayJIUTOPHBIX
ayJIUTOPHBIX MOCEIICHUE MOCEILICHHE 3aHATUH.
3aHATHUH. ayIUTOPHBIX ayJIUTOPHBIX [TonHoe BbITIONIHEHUE

1 HeynosnerBopu- | 3aHsatuii. YacTuuHOE | 3aHATHH. MPaKTUYECKUX padoT.
TEJIbHOE BBIIIOJIHEHUE [TonHoe Brinosinenue
BBIITOJIHEHUE MIPaKTUYECKHUX BBIIIOJIHEHHE KOHTPOJIbHBIX PaboT,
MPAKTUYECKUX pabot. BoinonHeHue | MpakTUUEeCKUX TECTOBBIX  3aJaHU,
pabotr.  Ilmoxas | KOHTPOJIBHBIX pabor. OTBETHI Ha
MOATOTOBKA K | pabor, TECTOBBIX | BrimosiHeHue KOJUIOKBUYME Ha
OarIbHO- 3a/laHUi, OTBETHI Ha | KOHTPOJIbHBIX OLICHKY «OTJIMYHO.
PEHUTHUHTOBBIM KOJUIOKBUYME Ha | paboT, TECTOBBIX
MEPONPUITHUSIM. OILICHKY 3a/1aHHM, OTBETHI
Crynent HE | «yJIOBJIETBOPHTE- Ha KOJIJIOKBUYME
JIOMYCKAaeTcsl K | JIbBHO». Ha OLICHKY
MIPOMEXKYTOUHON «XOPOLION.
aTTeCTalluu

HpOMe)KYTO‘lHaﬂ arrecragus
Cemectp [IIxana oueHuBaHus
Heynosner- Y 10BIIETBOPUTEIIBHO Xopouio OTan4Ho
BOPHUTEIHHO (61-80 6anoB) (81-90 6annoB) (91-100 6amnoB)
(36-60
0aJlIIoB)

CryneHt Crynent umeer 36-50 | Crynent umeer 51-60 | CtyneHT  umeer
umeer 36-60 | 6ammoB mo wuroram | OamnmoB mo wuroram | 61-70 OGamnmoB Mo
0ayIoB M0 | TEKYIIETO U | TEKYIIETo U | UTOTaM TEKYIETO
UTOraM pyOexxHOTrO pyOeKHOTO " pyOekHOTrO

1 TEeKYyIIEr0o ¥ | KOHTPOJIS, Ha | KOHTPOJIS, Ha | KOHTPOJI, Ha
pyOeKHOTO JK3aMEHe Jan | SK3amMeHe Jan | SK3amMeHe Jan
KOHTpPOJIA, Ha | MOJIHBI OTBET Ha | MOJHBIM OTBET HA | MMOJHBIA OTBET Ha
9K3aMEHE He | OIMH  BONPOC M | OAMH  BONPOC U | OAMH BONPOC H
Jan  TOJHOTO | YaCTUYHO YaCTUYHO YaCTUYHO
OoTBeTa HHU Ha | (MOJHOCTHIO) OTBETHII | (TOJTHOCTHIO) OTBETHII | (TIOTHOCTHIO)
OJIMH BOIIPOC, | HA BTOpPOH, a mpumep | Ha BTOpoil. Ilpumep | oTBeTHN Ha

HE
puMep.
Crynent
HAMeEET

36-45 OGamnoB
10 ATOTaM
TEKYyIIeTO |

caciall

CZeJIaH HE BEpPHO.
Crynent umeet 46-60

0aaI0B 1O HTOraM
TEKYIIETO U
pyOeKHOTO

KOHTPOJIS, Ha
JK3aMeHe Jan

ceNlaH BEPHO.
Crynentr umeer 61 —
65 OaJUIOB 110 UTOram

TEKYIIETO u
pyOeKHOTO

KOHTPOJIA, Ha
DK3aMeHe Jan

BTOPOU, U IIPUMED
crenaH
IIPaBWJIBHO.

Nmm xe cTyneHt
Ha o00a Bompoca
OTBETUJI BEPHO, a B
3ajaye, €CTh
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pyOexxHOTO
KOHTpOJISI, Ha
9K3aMeHe Jai
MOJHBIA OTBET
TOJIBKO Ha
OJIMH  BOIIPOC,
a puMep
clienaH
HEMPABUJILHO.

MOJIHBIA  OTBET Ha
OIMH  BOIPOC  WIU
YaCTUYHO OTBETHJ Ha
oba  Bompoca, a
MIpUMep He ClIeaH.
CrygeHT wumeer 1O
UTOraM TEKYIIero u
pPyOEKHOrO KOHTPOJIS
61-70  OGaymoB  Ha
9K3aMeHe He  Jal
MOJIHOTO OTBETa HU
Ha OoAMH Bompoc. B
pelleHud  mpumepa
ecTh rpyOasi omuoOKa,
KOTOpasi MOBJIMsIA HA
OTBET,  BCIICJICTBUE
4Yero mpumMep ciaenaH
HE BEPHO

IOJIHBIM  OTBET Ha
OIMH  BOIpPOC U
YaCTUYHO OTBETHJ Ha
BTOPOH, U B IIpUMeEpe
€CTb HEI0YETHI,
KOTOpBIE HE
IIOBJIMSIA Ha OTBET.

Crynent umeer 66-70

0ayloB 1O  WTOTaM
TEKYIIEeTO u
pyOeKHOTO

KOHTPOJIS, Ha
IK3aMeHe nan

MMOJHBINA OTBET TOJBKO
Ha oJauH Bompoc. B
npumepe eCTh
HETOYHOCTH, KOTOPbIE
He TIOBJIMSJIM  Ha
OTBET.

HETOYHOCTH,
KOTOpbIE
MTOBIUSIIN
OTBET.

HC
Ha
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