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1. Heas u 3a7a4u 0CBOEHHS THCHHUIIHHBI.

OnHOW M3 HEHTPATBHBIX JUCIUILUINH MaTEMATUKH SIBISICTCS anredpa U ee MPUIIOKEHUSI.
Ee sneMeHThI n3ydaroTcs, HauuHasl CO MIKOJIBHOTO Kypca MaTeMaTHKH KOHYAs MPOTrpaMMoi By3a.
[maBHBIMH LEISIMH TUCIHUILUIMHBI «AJrebpa, TeoMeTpHs», MpernojaBaeMoil Ha MEPBOM Kypc,
SIBIISIETCS TICPBOHAYAILHOEC H3YYCHHE OCHOBHBIX alreOpandeckux CTPYKTYp W JajbHEHIme
(dbopMUpOBaHKE y CTYICHTA — aNTre0pandecKoro abCTPaKTHOTO MBIIIICHUS, TaK HEOOXOIUMOTO B
CBSI3U C MPOUCXO/IAIICH MaTeMaTH3aIMel BCEX OTpaciel 3HaHusI.

[Tpu n3ydeHnn Ha NEPBOM Kypce JUCHUTUTHHBI « AJreOpa, TeOMETPHsI» 3aKJIaIbIBAIOTCS U
Pa3BUBAIOTCS OCHOBBI TaKUX aOCTPAaKTHBIX pa3JesiOB KaK TEOpHUs TPYII, KOJICH, IOoJieH u
BEKTOPHBIX MpPOCTpaHCTB. CTyOEHT JOJDKEH 3HaTh OCHOBHBIE METOIbl (hOpMaH3allHH,
AITOPUTMU3ANNN W PEATH3AIMH YHCICHHBIX, MaTEMaTHYEeCKMX MOJCIICH; JOJDKEH BIAJETh
MaTEeMAaTHYECKUMHU METOJAMH aHalu3a W CHHTE3a ONTHUMHU3AIMOHHBIX CHCTEM. PereHuro
YKa3aHHBIX MPOOJIEM CIIOCOOCTBYET NUCHUILIHNHA «AJIredpa, reOMETPHUs».

Henu oucuyunnunvl:
* oayyeHue 6a30BbIX 3HAHUH 0 anredpe: ONnpeaeTuTeNd, MaTpUUHas ajaredpa U perieHue CUCTEM
JUHEHHBIX YpaBHEHHM, KOHEYHOMEpHbIC JMHEHHbIE MPOCTPAHCTBA W JMHEHHBIC OMEpaTOpPhI,
OCHOBHBIE CTPYKTYpPbI COBPEMEHHOM anreOpbl, OMIMHEHHbIE U KBaJpaTHUHbIe (POPMBIL;
* IOJIy4eHHUE 3HAHUI 10 TEOMETPHH;
* (hopMHpoBaHME YMEHMI M HABBIKOB IO MCIIOJb30BAaHUIO JIOTMUECKOTO arrapara B MIpolecce
00y4eHUS;
* [IOJTyYeHHE MPEICTABICHHS O MPOOIeMax 000CHOBAHUSI MATEMAaTHKH;
* Pa3BUTHE JOTMYECKOIO MBIIIUICHHUS;
eopMUpOBaHHE  HUCCIENOBATENBCKUX yYMEHHUNW  OOILIEHAYyYHOTO,  CHELHMATU3UPOBAHHOTO
MaTeMaTHYECKOTO U METOAMYECKOT0 XapaKTepa;
*opMHpOBaHUE HABBIKOB BIIAJICHUS COBPEMEHHBIMM METOJaMM aHalIM3a HayyHOW M Hay4dHO-
METOANYECKOH JINTepaTyphl.
3aoauu oucuyuniumnsl:
® 3aJ10)KUTh OA30BbI€ 3HAHUS, HEOOXOAUMBIE JJIS1 OCMBICIIEHUS! MATEMaTUYECKUX U JIUCLUIUINH;
® YCBOEHME CTYJIEHTaMH OCHOBHOT'O TEOPETHYECKOI0 MaTepuaia Kypca;
e BJIaJIcHHE aOCTPAaKTHBIMHU MPUEMaMU IIOCTPOEHUS AJIreOpanvecKiX CTPYKTYp C 3aJaHHON
CHCTEMOI onepanui;
e BjaJieHHe anreOpoit MaTpuil,
e cB00OJIHOE OOIIEHUE CTYIEHTOB C TMHEHHBIMU POCTPAHCTBAMH U UX PE0OpPa30BAHUSAMU;
e BJIJICHHE 3HAHUSIMMU 110 KBaJpaTUYHBIM (hopMaM;
e 3HaHME TEOPUHU KPUBBIX U MOBEPXHOCTEN BTOPOrO MOPSAIKA;
® YCBOCHME CTyJEHTaMH MPOCTEUIINX 3a/1a4 AaHAJTUTHUECKON T€OMETPUH;
e chopmupoBaTh YMEHHUS MPUMEHSATH MOJTYUYEHHbIE 3HAHUS JUIS pElIeHUs alreOpandyeckux U
FEOMETPUUECKUX 3a7ay;
e chopmHupoBaTh HABBIKM MaTEMAaTUYECKOTO MOJAEIUPOBAHUS MBICIUTENIBLHOTO Ipoliecca B
pa3IMYHbIX IPEIMETHBIX 00JIacTsIX;
e crnocoOCcTBOBaTh ()OPMUPOBAHMIO HABBIKOB pabOThl C y4yeOHOW, HaydyHOMl W Hay4dHO-
METOANYECKON JINTEpaTypoil;



® J1aTh NPEACTaBIECHUE O COBPEMEHHOM COCTOSIHUY HAYYHBIX UCCIIEJOBAaHUM B 00J1acTH anreOpbl
Y COTIPSDKEHHBIX C HEW 00JIacTIX 3HAHUM.
2. Mecto aucuunuHbl B cTpykrype OIIOII BO

JuctunnuHa «Anredpa, reoMeTpus» SBISETCS TUCHMIUIMHON 0a3oBoi yactu bioka 1
(b1.5.10.02) ocHOBHO¥ 00pa3oBaTebHON TPOrpaMMBbI 10 HanpaieHuio moarotopku 10.03.01
HNudopmanronnas 6e3omacHoCcTh. Ee BKIIFOUeHNE B Y4€OHBII TUTaH CO BTOPOTO CEMECTPa IEPBOTO
Kypca onpeaensercs: TeM (pakTopoM, 4To ¢ Kypca BhICIISH anreOpbl U aHATUTHIECKON Te€OMETPUHN
HAYMHACTCS MAaTEeMAaTHYECKOe 00pa3oBaHue MO APYTUM JUCIHILTAHAM.

3. TpebOoBanus K pe3y/JbTaTaM OCBOEHUS COAEPKAHUSA TUCHUIIIUHBI.

B coBokymHOCTH ¢ ApyruMU JUCHUILUTMHAMEU Tpoduist «Opranuzanus U TEXHOIOTHS 3alUThI
uH(pOpMalKK » TUCHHUIUINHA «AJreOpa, reoMeTpHs» HarpasieHa Ha GOpPMUPOBAHUE CIIETYIONIEH
oowenpogpeccuonanvnoii komnemenyuei (OIIK) B coorBerctBun ®I'OC BO u OIIOII BO no
Hanpasienuto noaroroBku 10.03.01 HWudpopmanmonHas 06e30macHOCTh — (KBaTH(UKAIHS
(cremeHbl0) «OakamaBpy):

® CIIOCOOHOCTHIO NPUMEHSTH COOTBETCTBYIONIMH MaTeMaTW4YeCKUi ammapaTr A pelieHus
npodeccuonanbHbix 3a1a4d (OIIK-2).

B pesynbrare ocBOGHUS TaHHOW AUCHUILTUHBI O0YJaIONIHIACS JOIDKEH:

3HaTBh: OCHOBHBIE MOHATUS W peE3yiabTaTbl MO anreOpe (Teopus MaTpHl], CUCTEMBI
JUHEWHBIX ypaBHEHUH, JTUHEHWHBbIE MPOCTPAHCTBA U JIMHEWHbIE IpeoOpa3oBaHUs, COOCTBEHHBIE
BEKTOpBl U COOCTBEHHbIE 3HAUCHMsSI, KBaJpaTU4HbIC ()OPMBbI, OCHOBBI TEOPUH I'PYII U KOJell);
IpOCTENIINE NOHATHUS aHATUTUYECKON M JudQepeHnanbHoi reoMeTpuu (BEKTOPhI U Ollepalnun
HaJ HUMH, CKaJIIPHOE U BEKTOPHOE IIPOU3BEACHHUE BEKTOPOB, MPsIMasl JIMHUS HA IUIOCKOCTH U B
IIPOCTPAHCTBE, IUIOCKOCTh B IPOCTPAHCTBE, HOpPMallb U OMHOpMaslb, KPUBU3HA U Kpy4eHHUE
MIJIOCKOM KPUBOIA).

Ymerb: pemare CUCTEMBbl JIMHEHMHBIX YPaBHEHHM, BBIYHCIATH  OIPEICIHUTEIN,
KAHOHMYECKUI BUJ MaTpPHUIl JUHEHHBIX ONEPaTOpOB, IPOBOJAUTH ONEPALMM HAJ MAaTPpULAMU U
HaxOJIUTh UX PAHI, PELIaTh 3aJa4d aHATUTUYECKOM NeOMETPUM Ha INIOCKOCTH U IIPOCTPAHCTBE,
KJIaccu(UIUpoBaTh aaredpanuyeckue CTPYKTYpbI, BBIYUCIATH 0a3uC M pa3MEPHOCTh JTMHEHHOTO
IIPOCTPAHCTBA, IIPOBOAWTH OIEpAllMA HAJX JIMHEHHBIMU IOANPOCTPAHCTBAMHU,  HAXOIUTh
KaHOHWYECKMH W HOpPMaJIbHBIA BUJ KBaJpaTU4YHbIX (pOpM, HAXOAUTh COOCTBEHHBIE BEKTOPHI U
cOOCTBEHHBIE 3HaYEHMSI TMHEHHOT0 IpeoOpa30BaHus, BHIYUCISATH KPUBU3HY U KPYUEHHE KPUBBIX.

Baanersb: merogamu JUHEHHON anreOpbl, aHATUTUYECKON TeOMETpPUH, MaTeMaTH4YEeCKOIO
aHaJIM3a JUIsl M3YyYeHUS T€OMETPUYECKUX CBOWCTB (UIYp Ha IJIOCKOCTH U B MPOCTPAHCTBE,
arrapaToM TEOPUHU KPUBBIX U IIOBEPXHOCTEH.

4. ConepikaHue M CTPYKTYpa AMCHUTLIHHBI

Tabmuua 1. Cooeporcanue Ooucyuniunvl «Aneebpa, ceomempusy, nepeueHv OYEHOUHbIX
cpeocms u KOHMpOJIUPYEeMbIX KOMNEemeHyuil

Ne HaumenoBanue Copep:xanue pasaena Koa xontpo- dopma
m\n paszena JHpYyeMoii TeKyILero
KOMIIeTeHIIH T KOHTPOJISt
(W1u ee 4acTm)
1 2 3 4 5
2 cemecTp

5




Anrebpanueckue bunapnas anreOpanyeckas OIIK-2 K, KP, PK, T,
CTPYKTYpBI C OJHOM W | omepauus. I'pymnmsl, KOabLa, O U YO
JIBYMSI OMHAPHBIMU | UX CBOMCTBA.
orepanusmMu.
Teopus Marpuil. | Matpuiibl. Onepanuu HaJl OIIK-2 K, KP, PK, T,
IlepecTranoBku U | MaTpULIAMH. CaolicTBa. YO
MO/ICTAHOBKH. Onpenenenue MIEPECTAaHOBKH.
Teopema 0 uuncie NEpPeECTaHOBOK.
YerHocTh nepecraHoBKU. MHBEpCus
U TPAHCIO3UIUS B IMEPECTaHOBKAX.
Ornpenenenue MO/ICTAHOBKH.
YMHOXEHUE TMOJCTAaHOBOK M €€
cBoiicTBa. JlekpeMeHT.
Cuctembl nuHelHbIX | Knmaccudukanus  CIIY.  Meron OIIK-2 K,KP,PK, T,
ypaBuenuii (CJIY) wu | ['aycca. Cucrembl KpamepoBCKOTO YO
METOJbI uX peueHus. | tuna. @opmyna Kpamepa.
Teopus Onpenenurenu: ONpeIeIICHUE, OIIK-2 K, KP, PK, T,
oIpeaeNuTeNeH. CBOMCTBA W METOJIbI BBIYUCIICHUSI. YO
MuHopsl u anredpandyeckue
nononHenus. Teopema Jlamacca.
Teopema 00 OnpeeauTeNe
npousBenenuss marpuil. OOpaTHas
MaTpHla.
JImneiinas JImHeliHO 3aBuUcHMas W JHHCHHO OIIK-2 K, KP, PK, T,
3aBUCHUMOCTb. HEe3aBUCHMas COBOKYITHOCTb CTPOK YO
Uccnenoanne CJIY. | (cToynOIoB). Panr MaTpPHIIBL.
Teopema. MeTonbl  BBIYUCIEHUS
panra wmatpunbel. OOmas cxema
UCCJIEOBAHUSI CHUCTEM JIMHEHHBIX
ypaBHeHui. Teopema Kponekepa-
Kanenu.
Bekropnast anre6pa. Cucrembl koopauHaT. Bekrtopsl, OIIK-2
onepanuu Hajx Humu. Cuctema OIIK-3K, KP,
BEKTOpOB. JIMHEWHAas 3aBUCHMOCTD. PK, T, YO
Panr u 6a3uc cucTeMbl BEKTOPOB.
CxkansipHoe, BEKTOPHOE U
CMEUIaHHOE IIPOU3BENICHUE
BEKTOPOB.
JImueitnoe JImneiiHoe (BEKTOpHOE) OIIK-2 K, KP, PK, T,
IPOCTPAHCTBO ¥ | IPOCTPaHCTBO. Basmuc u YO
JIMHEITHOE pasmepHocTh.  Omepanuu  Hax
npeoOpa3oBaHue NoANpocTpaHCTBaMU.  EBKINI0BO
BEKTOPHBIX npocTpancTBo. OpTOroHalbHBIE U
MPOCTPAHCTB. OPTOHOPMHPOBAHHBIE 0a3uCHI.
Marpuna JIMHEHUHOT O
npeoOpa3oBaHus. CobcTBeHHBIE
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3HAYEHUSI U COOCTBEHHBIE BEKTOPHI
JUHEHHOTO peoOpa3oBaHusl.

KBagparuunsie
(bopMmBI.

KBangpatnuneie ¢opmel, panr u
MaTpulLa. IIpuBenenue
KBaJpaTU4HON bopmbl K
KaHOHUYECKOMY M HOPMaJbHOMY
BU]TY. Meton Jlarpanxa.
[Tono>xurenpHO OIIpe/ICTICHHBIE
KBaJgpaTHuHble  (HOpMBL.  3aKOH
uHepuuu. Kpurepuit Cunbsecrtpa.

OIIK-2

K, KP, PK, T,
YO

MIPOCTPAHCTBE.

[Ipsamas u mockocTh B | [leneHne  oTrpe3ka B JaHHOM

oTHoueHuu. [Ipsimast Ha mIocKOCTH.
Pa3nuunble  BUABI  ypaBHEHUS
IpsAMOM Ha IUIOCKOCTHU. Paccrosnue
OT TOYKM J0 mpsiMoil. B3aumuoe
pacrojoKEeHUe  JIByX  NPSMBIX.
YpaBHEeHHE NPSIMOM U IIOCKOCTH B
IIPOCTPAHCTBE. B3anmuoe
pacrojoKeHue  JIByX  NPSMBIX,
IpAMOM M IUIOCKOCTH,  JIBYX
IIJIOCKOCTEH B IPOCTPAHCTBE.

OIIK-2

K, KP, PK, T,
YO

10

Jluauy ¥ moBepxHOCTH | DJuuIic, runepooa, napadona u ux
BTOPOTO MOPSAKa KaHOHUYECKHE YypaBHEHUS, BBHIBO/I.

O6mee ypaBHEHUE.
Knaccudukanus T1BII.

OIIK-2

K, KP, PK, T,
YO

11

OnemeHTsl TOnosioruu. | Ilnockue w©  mpocTpaHCTBEHHbIE

kpuBble. Hopmane, OuHOpM™Mab,
KpUBH3HA M KpYy4YEHHUE IUIOCKOHI
KPUBOM. DJIEMEHTBI TOIIOJIOTHH.

OIIK-2

K, KP, PK, T,
YO

B rpade 5 mnpuBoxaarcs mniaHupyemble (OpPMBI TEKYLIEr0 KOHTPOJIS:

BBIIIOJIHCHHUC

KoHTposbHOM paboTthl (KP), komnokBuym (K), pyoexnsiii koutpons (PK), tectuposanue (T),
ycTHbIi onpoc (YO).

Ha usyuenue kypca orBoaurcst 108 yacos (3 3.€.), U3 HUX: KOHTakTHas padota 51 4., B ToM

YHCclie JEKIUOHHBIX — 17 4acoB; NpPaKTHUECKUX (CEMHUHApCKUX) — 34 4acoB; caMOCTOSITeNbHAs

pabota cryznenTa 84 yaca; 3aBepiuaercs 3a4eToMm (9 4acon).

CTpyKTypa AUCHUNIHHBI

Tabauua 2. O6wasn mpyooemxocms oucyuniunvl cocmasasem 3 3.e0.(108 uacos)

Tpy10eMKOCTb, 4aCOB / 3a4ETHBIX €AUHUI]

Bun pabotet

IT cemectp

|

BCETO




O01mas Tpy10eMKOCTh (B 4acax) 108 108
KonraktHasi pa6ora (B yacax): 34 34
Jlexyuonnvie sanamus (J1) 17 17
Ilpakxmuueckue 3auamus (113) 17 17

Cemunapckue 3ansamus (C3)

He npedycmompenvi

He npedycmompenni

Jlabopamopuwie pabomut (JIP)

He npedycmompenwi

He npedycmompenni

CamocrosiTesibHasA padora (B yacax), B TOM
4ucJe KOHTAKTHasi padora:

65

65

PacuetHo-Tpaduueckoe 3ajanue

He npedycmompenwl

He npedycmompenul

Pedepar (P) He npedycmompenwt | He npedycmomperwi
Occe (I) He npedycmompenwt | He npedycmompensi
Kontposbnas padota (KP) 12 12
CamocTosiTeIbHOE U3YUCHHE Pa3JIeTIOB 53 53
Kypcosoii mpoekT (KII), kypcoast pabora (KP) He npeoycmompena | He npedycmompena
[ToaroroBka u MpOX0OXKAECHNUE TPOMEKYTOUHOM 9 9
aTTecTaluu
Bua npomexyTo4HOM aTTeCTANMHA 3ader 3ager
Taoauua 3. Jlekyuonnvie 3ansamus
No Tema
n/n
2 cemecTp
1 Anrebpanyeckue CTPYKTYpHI C OJHOM U ABYMs OMHAPHBIMH OTMEPALUSIMH.

Lenv u 3a0auu usyyeHus memsl — 1aTh ONPEACICHUS MOHATUIN TPYIIBI, TOATPYIIIbI, a0eneBon
TPYIIIbL, KOJBIA, IEIUTENICH HYIIA B KOJIbLIE, MOJS U XapaKTepucTUKH nous. [IpuBectu mpumMepsl.

2 Teopust matpuil. [lepecTaHOBKHU U MTOJCTAHOBKH.

Lenv u 3a0auu uzyyenus memovl — U3YIUTHh MATPUIIBI M ONIEPALIU HAJlI HUMH, OOpaTHasi MaTPHIL..
O0603HaYNTh CBOMCTBA, KOTOPHIMU O0JIA/IAlOT Olepaluy Haj MmaTpuiiamu. Jlath onpeaeneHus
MOHATUN MEPECTaHOBKA, IMOJCTAHOBKA, MHBEPCHUS B MEPECTAHOBKE, TPAHCHO3UIIMS, YETHOCTD,
YMHOKE€HHE MOJCTAaHOBOK, IEKPEMEHT, IUKINYECKas MoACTaHOBKA. HayunTs pemarts npuMepsl
0 JJaHHOMU TeMe.

3 Cucremsl nuHeHbIX ypaBHeHU (CJIY) U METOABI UX pEIICHUS.
Lenv u 3a0ayu uzyuenus memol — N3yunuTh MeTo] ['aycca u popmynsl Kpamepa 1ist Hax 0K IeHUS
penieHus: cucteMbl. PaccMoTpeTs MaTpU4HBIN METOJ PEIICHUST CUCTEM.

4 Teopus onpenenurenei.
Lenv u 3a0auu usyyenuss memvi — BBECTU IOHATUE ONPEAEIUTENS N-TO MOPSAIKA, MUHOPBI U
anreOpandeckre JONOMHEHUA. M3yuuts cBoiicTBa ompenenurens. PaccMoTperb MeTozbl

BBIYHCIICHUA onpez[eJmTeneﬁ BBICIINX cTemneHel. IToka3ats Ha mpuMepe.

5 JIunerinas 3aBucuMocTthb. MccnenoBanue CJIY.

Lenv u 3a0auu usyuenuss memuvl — u3yduth Kputepuit coemectHoctu CJIY (Teopema Kponekepa-
Kanennu), ognoponusie CJIY u gynaameHntanbHylo cucteMy pemieHuil onHopoanoit CJIY, a
TaKkxe cxeMy uccienoBanus cucteM. CopmMyanpoBaTh U A0Ka3aTh TEOPEMY O YHCIIE PEeIIeHUN
OCP




Bekropnas anreopa.

Llenv u 3a0auu u3zyuenuss membl — WU3YyYUTh IOHATHS BEKTOPbl W ONEpALMU HaJ HUMH,
KOJUIMHEapHbIE U KOMIUIAHAPHBIE BEKTOpA, paBHbIE BEKTOPHI U JUIMHA BEKTOpa. BBecTH moHATHS
CKaJISIPHOTO, BEKTOPHOI'O M CMEIIAHHOTO IIPOU3BEJEHUS BEKTOPOB U €ro CBOWCTBA. BriBecTu
dbopMyIy Ui HAXO0XKJIEHUS! CKAJIIPHOTO, BEKTOPHOTO U CMEUIAHHOTO MPOU3BEICHHS BEKTOPOB B
KoopauHATHOU (hopme. BBecTu noHsTHE TpaBOil TPONKH.

JIuHeiHOe MPOCTPAHCTBO U JIMHEHHOE MpeoOpa3oBaHie BEKTOPHBIX MPOCTPAHCTB.

Lenv u 3a0auu usyyenuss memvl — 0amv OnpeoeieHue IUHeUH020 Npocmpancmea, baszuca u
PAazmMepHOCmu  TUHEUHO020 NPOCMPAHCMBA, JUHEUH020 Nnpeobpa30eéanuss, onepayuu Hao
JUHEUHbIMU NPOCMPAHCIEAMU U ONepamopamu, OPMOSOHANbHbIN U OPMOHOPMUPOBAHHDIN
gexkmop u 6azuc. [{amv meoputo Eexiudoea npocmpancmea.

KBanpatuunbie popmbl.

Llenv u 3a0auu u3yyeHusi memsl —IaTh OIpEACTCHUE MOHATHS KBaAPAaTHYHON (QOpPMBI, ee
KaHOHUYECKHUI 1 HOpMaNbHbBIN BuJ. HayuyuTh NpUBOAUTH CUCTEMY BEKTOPOB K IVIABHBIM OCSIM U
peliaTh 3aaHus o JaHHOK TeMe.

[Ipsimast ¥ IIIOCKOCTH B MIPOCTPAHCTBE.

Lenv u 3a0auu usyyenus memvl — U3y4UTh Pa3IMUHbIE BUJIbl YPAaBHEHHUS MIPSIMON HA INIOCKOCTU U
IIJIOCKOCTH B NPOCTPAHCTBEC, a@ TAKKC OTKJIIOHCHUC TOUKHU OT Hp?[MOﬁ M OT INIOCKOCTH. BriBecTHn
YCIIOBHE MAPAUIEIbHOCTH W NEPHEHAMKYJISAPHOCTH NPSIMBIX Ha IUIOCKOCTH U IUIOCKOCTEW B
MIPOCTPAHCTBE, YroJl MEXIY HPSIMbIMH B IMPOCTPAHCTBE M IUIOCKOCTSIMH, a TAKXKE YCIOBUS
MapajuieIbHOCTH U MEPIIEHIUKYISIPHOCTH.
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JIMHUM 1 IOBEPXHOCTU BTOPOTO MOPSIKA.
Lenv u 3a0auu uzyuenus memor — n3yuutb KBII u IIBII, ux uaBapuantsl u Tunsl. HayunTts
npuBoauTh KBII u IIBII k kaHOHMYECKOMY BUAY.

11

OeMEHTHI TOIIOJIOTHH.

Lenv u 3a0auu uzyuenus memvl — BBECTU OCHOBHBIE TTOJIOXKECHHUSI TEOPUU TOIIOJIOTUMH, 2 UMEHHO
IJIOCKHE U MPOCTPAHCTBEHHbIE KpuBble, HopMans, OMHOpManb, KpUBU3HA U KPyUEHUE MIOCKON
KpPUBOM. DIIEMEHTHI TOTIOJIOTHH.

Tadamua 4. [Ilpakmuueckue 3anamus

Ne Tema
n/n
2 cemecTp

1 Omnpenenurens 2-ro ¥ 3-ro NOPSAKOB.

2 Martpuusl. Onepauyun Hag Matpuiamu. CBOWCTBaA onepanui.

3 [TepecranoBku. YetHocts. MHBepeus. TpaHcno3nnys B IEpeCTaHOBKE.

4 [ToncranoBku. YeTHOCTH. YMHOXEHME NTOACTaHOBOK. CBoOiCcTBaA. JleKpEMEHT

5-6 Mertoas! pemienust CJIY: meron I'aycca, popmyinsl Kpamepa.

7-8 Onpenenurens n-ro nopsaka. CoiicTBa. MUHOPHI U allreOpanyecKue TOTOJTHCHHUS.
9-10 | MeToap! BBIYUCIEHUS ONPEAETUTENEH BBICIIUX MOPSIKOB.
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OOpaTHast MaTpuIla U CIIOCOOBI €€ HaX 0K ICHUSI.

12 MatpuuHslif cioco0 pereHus: CUCTEM JTMHEHHBIX YpaBHEHUH.
13 Jlunelinas 3aBUCHUMOCTb COBOKYITHOCTH CTPOK (CTOJIOIIOB).
14 Panr maTtpuiel. MeToibl BBIYMCICHUS paHTa MaTPUIIbI.
15 Uccnenosanue cucrem iuHelHbIX ypaBHeHuil. Teopema Kponekepa- Kanemu.
16-17 | OnHoponubie cuctemMbl. DyHaaMeHTaIbHAS cucTema pemennii (OCP).
18 BexTops! u onepanuu Hag HUMU. JIuHelHasa 3aBucuMocTs. CBOMCTBA.
19 PaHnr u 6a3uc CUCTEMBI BEKTOPOB.
20 CkasipHO€E ITPOU3BELECHNUE BEKTOPOB.
21-22 | BekTOpHOE U CMEIIaHHOE TPOU3BEICHNE BEKTOPOB.
23-24 | Jlunelinoe apudmernyeckoe NpocTpaHcTBO. JIuHelHOe (BEKTOpHOE) MPOCTpaHCTBO. basuc u
Pa3MEpHOCTb.
25 [ToanpocTtpancTBo. Cymma u nepeceuenue noamnpoctpancts. opmyna ['paccmana.
26 EBximmnoBo mnpoctpancTBO. OpTOroHaibHbIE W OpPTOHOPMHUpOBaHHBIE Oasuchl.  [Ipormecc
OpPTOTrOHAJIM3ALIUH.
27-28 | Ilpsmast Ha MIOCKOCTU. Pa3znuuHble BHUIbI YpaBHEHUs NpsIMOW Ha IockocTu. PaccrosiHue ot
TOYKH JI0 IPSMOM.
29 [1nockocTs B mpocTpaHCcTBE. PasinuHble ypaBHEHHUS IJIOCKOCTH.
30 VYron Mexay MI0CKOCTAMU. Y CIIOBHS NapaJUIeIbHOCTU U MEPIEHANKYIISIPHOCTH IJIOCKOCTEH.
31 IIpsmasgs B mnpocrpanctBe. IIpsmas M 1IockocTh B IpocTpaHcTBe. KaHoHMdeckoe u
NapaMeTpUYECKUE YPaBHEHHUS MIPSIMOM.
32-33 | OkpyXHOCTb, JIIMIC, NMapaboia u runepdona. KaHoHnueckoe ypaBHEHHUE, SKCLEHTPUCHTET,
JUPEKTPUCHI U (POKYCHI.
34 [ToBepxHoctu Broporo nopsaka (I1BIT). Obmee ypaBuenue. Hekoropsie Buab! T1BI1.
Tadauua 5. Jlabopamopmuvie pabomoul no oucyuniune (MOOy0) — He NPedyCMOMpPeHbl
Ta6auna 6. CamocmosmenvHoe uzyuenue pazoenos OUCYUNIUHBL.
Ne Bonpocsl, BBIHOCHMBIE HA CAMOCTOAITEJIbLHOE H3Yy4YCHHE
n/n

JluneitHoe npeoOpazoBaHuE BEKTOPHBIX IPOCTPAHCTB. MaTpuia JIMHEHHOTO MPeoOpa3oBaHHUs.

2. CobcTBeHHbIE 3HAYEHUSI U COOCTBEHHBIE BEKTOPHI JIMHEWHOTO MpeoOpa3zoBaHusl.
3. KBanparuunsie ¢popMmbl, padr 1 MaTpuia. [lpusenenue kBaapaTH4HON POPMBbI K KAHOHHYECKOMY
¥ HOpMaJIbHOMY BuAy. Meron Jlarpanxa.
[TonoxuTenbHO onpeeseHHbIe KBapaTuyHble (opMbl. 3akoH nHepuuu. Kpurepuii CunbBectpa.
5. bunapnas anreGpanueckas onepanus. I’ pymibl, Kojiblla, Mo U UX CBOMCTBA.
6. [Tnockue u npocTpaHcTBeHHbIE KpuBble. Hopmais, OuHOpMalib, KpUBU3HA U KPyUEHHUE TIIOCKON

KPHUBOW. DJIEMEHTHI TOIIOJIOTHH.
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CBolicTBa pelIeHUHd OAHOPOAHBIX cHUCTEM. CBsA3b MEXKIy PpELIEHUSAMH OJHOPOAHBIX H
HEOJHOPOJHBIX CUCTEM.

TpI/I OCHOBHBIC 3aaa4u aHAJIUTUYECKOM reoOMCTpPHHU HaA IJIOCKOCTU: ACJIICHHUC OTPC3Ka B JAHHOM
OTHOIICHUHU, PACCTOAHHUC MCKIAY JABYMS TOYKAMH, YPABHCHHC HpHMOﬁ HpOXOI[HH_[CI\/'I qcpe3 aBC

TOYKH.

S. OueHoYHbIEe MATEPHAJIBI JJIl TEKYLIEr0 M Py0esKHOTr0 KOHTPOJISI YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTecTAllUN

KoneunbiMu  pe3yiapTaTaMd  OCBOEHUSI ~ MPOTpamMMbl  AUCIHUIUIMHBI  SIBJISIFOTCS
c(hOpMUPOBAHHBIE KOTHUTUBHBIE IECKPUIITOPHI «3HATH», KYMEThY, «BJIAJEThY, PACIUCAHHbBIE 110
OTJIeNbHBIM KoMMeTeHUIUsAM. DopMupoBaHUE STUX JECKPUITOPOB MPOUCXOAUT B TEUEHUE BCETO
CeMecTpa 10 dTarnaM B paMKax pa3IMYHOro BUJa 3aHATHI U CaMOCTOSITENIbHOM paboTHI.

B xo/e u3ydeHust TUCIUILTUHBL TPEyCMaTPUBAIOTCS MEKYuiUil, pyOescHblil KOHMpPOoib U
HPOMENCYMOUHAA Ammecmayus.

5.1. Ouenounvie mamepuanvt 014 MeKyuie20 KOHMPOA.
Llenv mekyweco koHmpons — OUEHKa pe3ylbTaToB pabOThl B ceMecTpe U oOecreueHue

CBOEBPEMEHHOI OOpaTHOI CBS3U, IS KOPPEKIMH OO0y4YEHHs, aKTUBU3ALUU CaMOCTOSTEIbHON
paboTel obOyuaromerocsa. OOBEKTOM TEKYIIETO KOHTPOJIS SIBISIOTCS KOHKPETU3HPOBAHHbBIC
pe3ynbTathl 00y4deHHs (yIeOHbIC JOCTHKCHHUS) TIO TUCITUTLINHE.

Texywuti konmpoib YCIEBAEMOCTH — KOHTPOJIb, OMPEACISIONINN KauyeCcTBO, TIIyOUHY,
00beM YCBOEHHUs 3HAHUW Kaxaoro pazzaena. OcCylIeCTBISIETCS MperojaBaTeIeM B XOJIe
MOBCEHEBHON Y4eOHOU padOThl M OOECIECYMBACT OIEHWBAHHME XOJlda OCBOCHHUS JUCIUIUIMHBL
@opMbl MIPOBENIEHUSI TEKYIIEro KOHTPOJS: TMpPOBEpKa BBIMOJHEHUS JIOMAIIHUX 3aJlaHuUi;
MPOBEJICHNE KOHTPOJBHBIX U TECTOBBIX PAabOT C LIEIbI0 MPOBEPKU MPAKTHYECKHX YMEHHH IO
OTJICIbHBIM T€MaM; OTBEThl Ha TEOPETHUYECKHE BOMPOCHI HA MPAKTUYECKOM 3aHSATUH, PEIIeHUE
MPaKTUYECKUX 3aJa4 U BBINOJHEHUE 3aJaHWl Ha MPAKTHYECKOM 3aHATHU. OlEeHKa KauecTBa
MOATOTOBKMA HAa OCHOBAaHWM BBHITIOJIHCHHBIX 3aJJaHUM BEJETCS MpernoaaBaresieM (¢ 00Cyx aeHueEM
pe3yabTaToB), 0AJUIBl HAUUCIISIFOTCS B 3aBUCUMOCTH OT CJIOKHOCTHU 3a/IaHHS
5.1.1. Bonpocbi _no _memam__Oucuuniunvl _«Anzeopa, 2eomempusny _(Konmpoaupyemas

rKomnemenuus OIIK-2)

Tema 1. Aniredpandeckue CTPYKTYpbI € OHOM M ABYMsI OMHAPHBIMHU ONlePALUSIMH.
1. bunapHas anrebpaunueckas oneparus. [ pynmnsl.

2. Komnb110, moikosb110. JlenuTenu Hymsl B KOJIbIIE.

3. ITons m ux cBoiicTBa XapaKTEpUCTHUKA ITOJIS.

Tema 2. Teopus marpuu. IlepecTaHOBKY U MOACTAHOBKH.

4. Marpunpl. Oneparuu Haa MatputiaMmu. CBOMCTBA Onepariuid.

5. Omnpenenenue nepectaHoBku. Teopema O uucie NEepecTaHOBOK. YETHOCTh MEPECTAaHOBKHU.
WHBepcrs U TpaHCIIO3UIIKS B IEPECTAHOBKAX.

6. Onpenenenne NOACTaHOBKU. Y MHOXKEHHE MTOICTAHOBOK U €€ CBOMCTBA. JIeKpEMEHT.

Tema 3. Cucremsl JuHelHbIX ypaBHeHuil (CJIY) u MeToaBI HX peleHus.
7. Knaccudukanus CJIY. Meton 'aycca.
8. Cucremsl kpameposckoro tuna. @opmyina Kpamepa.

Tema 4. Teopus onpeneanTeiei.
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9. Omnpenenutenu: onpenesieHUe, CBOMCTBA U METO/IbI BEIYUCIICHUS.

10. MuHOpBI 1 anredpanyecKue JOMOITHEHHS.

11. Teopema Jlanmnacca.

12. Teopema 00 omnpeaenuTese MpoU3BEICHUS MATPHIL.

13. O6parnas maTtpuiia Y clioBUE €€ CYIeCTBOBAHUS U METO]T HAXOXK/ICHHS.

Tema 5. JInuneitnas 3apucumoctb. Ucciaenosanue CJIY.

14. JIuneiiHo 3aBUCHMasl U TMHEHHO HE3aBUCHUMAsi COBOKYITHOCTh CTPOK (cTos010B). CBOICTBA.
15. Panr matpuuel. Teopema o panre Matpuiibl.. MeTO/Ibl BEIYMCIICHUS paHTa MATPUIIBI.

16. O6m1ast cxema ucciaeI0BaHUs CUCTEM JTMHEHHBIX ypaBHeHUH. Teopema Kponekepa- Kanenn.
17. OnHopoasblii cucteMbl. CBOMCTBAa pEIIEHHUIO OAHOPOAHBIX cucTeM. DyHnameHTaIbHas
cucrema pemreruto (OCP)

Tema 6. BekTtopHnas anreopa.
18. Cucremsl koopauHat. BekTopsl, onepauyu Haj HUMH. CBOHCTBa oneparuii.
19. JIunennas 3aBucuMocTb. CBOKCTBA.
20. Panr 1 6a3uC cHCTEMBI BEKTOPOB.
21. CkansipHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BEJICHIE BEKTOPOB.
22. CkanspHOe, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHUE B KOOPIUHATHOU (hopMme.

Tema 7. JInneiiHOe NPOCTPAHCTBO U JIMHelHOe NTPeodpa3oBaHHe BEKTOPHBIX MPOCTPAHCTB.
23. JluneiiHoe (BEKTOPHOE) MPOCTPAHCTBO. ba3uc u pa3MepHOCTh TUHEHHOTO TPOCTPAHCTBA.
24. IlognpoctpancTa. Oneparuu Haja noanpocrpancTBamu. @opmysna ['paccmana.

25. EBxiinnioBo npoctpancTBo. HepaBenctBo Komu-byHskoBckoro.

26.0pToroHanbHble 1 OPTOHOPMUPOBAHHBIE OA3UCHI.

27. Marpuna nuHeitHoro npeodpasoBanus. Onepanuu Haj THHEHHBIMUA TPE0OPA30BAHUSMU.
28. CoOCcTBEeHHBIC 3HAUYCHUS U COOCTBEHHBIC BEKTOPHI IMHEHHOTO MPEOOPa30BAHMS.

Tema 8. KBagpaTuunbie ¢popMbl.

29. KBaaparuunbie GOpMBI, paHT U MaTpPHIIA.

30. IlpuBenenue KkBaapaTHUHON (QOpPMBI K KaHOHMUYECKOMY M HOpPMallbHOMY BuUIy. Mertoa
Jlarpanxa.

31. IlonoxuTenbHO ONpeeNeHHbIE KBaAPaTUUHbIE (POPMBI.

32. 3axon unepuuu. Kpurepuii Cunbsectpa.

Tema 9. IIpsiMmasi ¥ IVIOCKOCTH B NPOCTPAHCTBE.

33. Jlenenue oTpe3ka B JaHHOM OTHOIIEHUH. [Ipsimasi Ha TIIIOCKOCTH.

34. PaznuuHble BUABI YpaBHEHUS NMPSMON Ha IIOCKOCTH.

35. PaccrosiHue OT TOUYKH 10 OpsiMOM. B3anMHoe pacnosioskeHue AByX NpsSMBbIX.

36. YpaBHeHHe MPSIMOI U IVIOCKOCTH B TPOCTPAHCTBE.

37. B3anmMmHOE pacmoNOKeHHE JABYX MpPSIMBIX, NPSIMOW M IUIOCKOCTH, JIBYX IUIOCKOCTEH B
IPOCTPaHCTBE.

Tema 10. JIuHUM ¥ TOBEPXHOCTH BTOPOI0 NMOPSAAKA

38. Dnnunc: KaHOHNYECKOE YPAaBHEHHE, SKCIIEHTPUCHUTET, TUPEKTPHCA.

39. T'unepbona u mapaboja M MX KAHOHMYECKHE YpaBHEHHs, BBIBOJA. (DOKaJIbHBINA pajuyc,
HKCLEHTPUCUTET, ACUMIITOTA.

40. Knaccuduxanus [1BII.

Tema 11. Dy1eMeHTHI TONOJIOTHH.

41. IImockue n MpOCTPaHCTBEHHBIE KPUBBIE.

42. Hopmanb, 6MHOpMaJib, KpUBU3HA U KPYUEHHE MIIOCKONH KPUBOM.
12



43, DeMeHThI TOIIOJIOTHH.

Kpumepuu d)ODMleDO@ClHM}Z OUEHOK (OUEHUBAHUS) YCIMHO20 ONPOCa

YCTHBIN OMpoC ABIISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB Y4€Ta 3HAHMN 00y4YaromIerocs.
Pa3BépHyThIli OTBET CTyAEHTa [JIOJDKEH MPEJACTaBIsATh COOOM  CBSI3HOE, JIOTMYECKU
nocieioBaTebHOE COOOIIEHHE Ha 33JaHHYI0 TeMy, IOKa3blBaThb €ro YMEHHUE MPUMEHSTh
oTpeieNIeHusl.

B pe3ynomame ycmnozo onpoca 3Hanus, 00y4anouiezocsa O4eHusaromcs no cjiedyroueil
wkane (3a 1 3anamue):

2 fanna craButcs, eciiv 00ydaroUUHCs:

1) mnonHO M3naraeT U3y4yeHHbI MaTepuall, 1aéT NPaBUIIbHbIE ONPEEIICHUS IOHATUH;

2) oOHapyXHuBaeT NOHMMAaHHUE MaTepuaia, MOXKET 000CHOBATh CBOM CYKJIEHUS, IPUMEHUTh
3HAHUS Ha IPAKTHKE;

3) wu3maraeT MaTepua MocieoBaTeIbHO U MPABUIBHO C TOUKH 3PEHUS HOPM JTUTEPATYPHOTO
S3bIKA.
1 éann craButcs, eciy 00yJarOIUACS:

1) wu3maraetr MaTepual HEMOJIHO U JOMYCKAeT HETOYHOCTH B OMPECNICHUU TOHATHH;

2) He yMeeT I0CTaTOYHO TITyOOKO U JJOKa3aTesIbHO 000CHOBATH CBOM CYXK/ICHUS,

3) wu3maraet Marepual HemociaeI10BaTeNbHO.
0 6annoeé craButcsa, eciu oOydaromuiics OOHApY)XKMBaeT HE3HaHHWE OOJbIIed YacTu

COOTBCTCTBYIOIIICTO pa3Jicjia U3ydaeMOro Mmarepurasia, J101yCcKacT OIINOKHU B (1)OpMy.]'II/IpOBKe.
bamner MOTYT CTaBUTBLCA HE TOJIBKO 34 GZII/IHOBpeMCHHI)If/i OTBCT, HO U 3a CYMMY OTBCTOB,
JaHHBIX CTYACHTOM Ha IMPOTAXKCHUU 3aHATHA.

5.1.2. Ouenounvie mamepuaivl 01 CAMOCHOAMENbHOU padombvl 00yuarowezocsa (munogote

3a0auu) (konmpoaupyemas komnemenyus OIIK-2)

[lepeuenpb THUIIOBBIX 3a/1a4 JJIsi CAMOCTOSTEIHHON paboThl CPOPMHUPOBAH B COOTBETCTBHH C
TEMATUKOM MPAKTUYECKUX 3aHATHH 10 TUCIHUIUINHE «AJredpa, reOMEeTpus».

3agaun

Tema 1. Annredpandeckue CTpyKTYpbI € OJHOM M ABYMsi OMHAPHBIMHU ONlEPALUSIMH.

1. Kakyro anreOpanueckyro CTPYKTypy 0Opa3yeT MHOXECTBO HaTypaJbHbIX 4HCEN
OTHOCHTEJIEHO OTIEpPAINU CIIOKEHHUS?

2. Kakyro anreOpandeckyio CTPYKTypy oOOpa3yeT MHOXKECTBO IIEJIBIX OTHOCHUTEIBHO JIBYX
oTepalnu CIOXKEHUs U YMHOXKeHus (Z, +,°)?

3. Kakue u3 apudmernueckux neicTBuil (cioxkeHUe, BBIUUTAHHE, YMHOXKEHHE, JAEJICHHE)
SBJISIIOTCS] OMHAPHBIMU ONEpaIsIMU Ha MHOKecTBe N U Ha MHOXecTBe Z7

4. SBnsercs nu OMHAPHON ONepaIuen:
B) CJIO)KCHHE Ha MHOYKECTBE HEUETHBIX YHCET,
T') HAaXOXKJICHHUE JECATUIHBIX JIoTapr(h)MOB Ha MHOKECTBE;
1) HAaXOXKJICHHE CPEIHETO TEOMETPHUYECKOTO JIBYX YMCE Ha MHOXKECTBE;

5. SIBnstoTcs M EUCTBHE, BBHIOIHsIEMOe Mo Gopmyne a ° b = (a + b)?> GuHapHOU oneparuen
Ha MHOKeCTBe Q, U eCllu SABJIAIOTCSA, TO oYeMy?
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6. SBusroTcs MM anreOpandeckoll CHCTEMON MHOMKECTBO YHCEN BHJAa OTHOCHTEIHHO: a)
CIOXKEHMs; 0) BBIYUTAHHUS, B) YMHOKCHUS?

7. SlBnsiercs nu anreOpandecKod CUCTEMOM MHOXKECTBO PaJMyCOB-BEKTOPOB, HCXOIAIINX M3
Hayaja JEKapTOBOM CHCTEMbl KOOpAMHAT U PpACHOJIOKEHHBIX B IIEPBOM YETBEPTHU
KOOPJMHATHOM TJIOCKOCTH, C ONIEPalUeii: a) CJI0’KEHUE BEKTOPOB; 0) BEIUNTAHUE BEKTOPOB?

8. SIBnsierca nu OMHapHOMW omepanueil yMHOKEHHE Ha MHOXKECTBE MPPALMOHATIbHBIX YUCEN U
CJI0’K€HHE Ha MHOYKECTBE YETHBIX YHCEIL;

9. Kakue u3 apudmeTndyecKkux ACHCTBUU (CIOKEHHE, BBIYUTAHUE, YMHOXKECHHUE, JEJICHUE)
SIBJISIFOTCSI OMHAPHBIMM OTeparusiMu Ha MHOxecTBe {1,0,-1};

10. Kakyto anreOpandeckyto CTPYKTYpy o0Opa3yeT MHOXECTBO KBJPAaTHBIX MAaTpHIl C
BELIECTBEHHBIMU 3JIEMEHTAMH OTHOCUTEIBHO OIEpaINil CJI0KEHUS U YMHOKEHUSA?

Memoouueckue pekomenoayuu no peuteHuio 3a0ad.

[Ipucrynas k caMOCTOSTEILHOMY PELICHHIO 3a]1a4, HEOOXOAMMO BHUMATEIbHO IIPOYECTh
TEOPETHYECKUI MaTepHall IO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NOHATUS 3TOU
TeMbl: OnHapHas anreOpandeckasi onepanys, rpynmnona, MoJayrpymnna, MOHOU, Tpymma, abenenBa
rpynna, Kojiblo, M0Je, ACIUTENN HYJs B KOJIBLIE, XapaKTEPUCTUKA IOJIA U Ap. OTH HOHSATHS
clleflyeT BbIyYMTb M pa300paThCsi B UX COOTHOWICHMsX. [Ipu pemeHuH 3a1ad HCHOIb3YHOTCS
(bopMyiibl, 00BSICHEHHE KOTOPBIX MIPEACTaBIEHO B TeMe 1.

Tema 2. Teopusi maTpuu. IlepecTaHOBKH ¥ MOJACTAHOBKH.
1. Haiit 3HaueHre MaTpUYHOTO MHOTOUJICHA

fA):f =3x?+2x+5, A=(2 7).
2. Beruncnure 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 matpuny ABC, ecnu

4
a=a -3, B=(3 2 %) c=l0 2 5 -2

4. Peiuth MaTpu4yHOE ypaBHEHUE (_01 1) * X = (_21 g)

5. Haittu moacranoBky X u3 paBenctBa AXB = C, rae

=G 32165 a8=G 127356
=G5 136472

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

1 -1 1
7. Haiitu obpatHyro ayist matpunbl (1 —3 —2).
2 3 2

1 2
5 1
14

3 4
8. OnpenenuTb YeTHOCTh MOJICTAaHOBKU C = 3 6

=~ Ul
N o
NN
~—



9. Pelmuth MaTpU4HOE ypaBHEHUE (_01 D x X = (_21 g)

10. B CJICAYIOIHUX IMMOACTAHOBKAX nepeﬁTH OT 3aIlMCH B LIUKJIaX K 3aIIMCHU ABYMA CTPOKaAMU:

a)(1 52 3 4.00(7 5 3 D2 4 6)B)O). p(1 2)3 4)..2n—-1 2n).

Memoouueckue pexomenoayuu no peweruro 3a0au.

[Tpuctynas Kk caMOCTOSTEILHOMY PEIICHUIO 3a/1a4, HeOOXOMMO BHUMATEIHHO MTPOYECTh
TEOPETUYECCKHI MaTepHaj MO0 COOTBETCTBYIONIEMY BONPOCY TEeMbl. BakHeiInne MOHSTHS 3TOU
TEMbl: TIEPECTAHOBKA, HHBEPCHS, TPAHCIIO3UIUS, TIIOJCTAHOBKA, YETHOCTh IIOJCTAHOBKA,
YMHOXEHHS MOACTAHOBOK, CBOMCTBA YMHOXKEHUS, MAaTPUIIBl M OTEpAIlMU HAJ] HUMHU, CBOWCTBA
omepanuii U Ap. OTH MOHATHS CIIEAYeT BBHIYYUTh U Pa30o0paTbcs B UX COOTHOIICHUsX. [Ipu
PEIICHUH 33124 MCTIOJIB3YIOTCST POPMYITBI, OOBSICHEHHE KOTOPBIX MPEICTABICHO B TEME 2.

Tema 3. Cucrembl TuHelHbIX ypaBHennid (CJIY) u MeToabl UX pelieHus.
2x1 —x, +3x3 =09,
1. Pemuts cucremsl o gpopmynam Kpamepa § 3x; — 5x, + x3 = —4,
4x; — 7x5 — x3 = 5.
2x1 + 2x5; —x3 + x4 = 4,
4x, + 3x, —x3+ 2x4 = 6,
8x1 + 5x; — 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. Pemmts cucreMy mMerosnoM 'aycca

3. SIBnsercs nu jaHHas cucTeMa " CHCTEMOM KpaMepOBCKOTO THIIa?

2x+ay=-2

4. Ilpu kakoM 3HaueHUU « cHUCTEMaA 3 5 He pemaercd no npasuity Kpamepa?
x=3y=-

. 3x+y=28
5. Haiitn penienue cuctemsl .
2x+4y =10

6. Pemuth cuctemy TMHEHHBIX YpaBHEHUH TPETHETO MOPSIKA MATPUYHBIM METOJIOM
x+y—z=0,
3x4+2v+zr=0,
4x—v4+5r =3

7. TlpoBepurs, siBisetcs nu Habop {0,3} perieHneM CucTeMbl
3r —2y = —6

or+4y =3

r—4+z—4t=0

or +y +t=-=11 .
8. Cucremy 3amMcath B MaTpU4YHOW (QopMe U BBIIHCATh BCE

MaTpPUIIbI, KOTOPBIE € COOTBETCTBYIOT.
9. 3amucarh MaTPUILY U PACIIUPEHHYIO MATPUILY CHCTEMBI
2r1 + s — 13 =4

I — Pz = 51
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10. Pemmmth ¢ momonipo 06paTHOM MaTpUIBl CUCTEMY
2ri +xo+ a3 =2
Irf —Ire = ~2

dri —ro+ 2y, =2

Memoouueckue pexomeHoayuu no peuteHuro 3a0ad.

[Ipucrynas k caMOCTOSITEIbHOMY PELICHHIO 3a/1a4, HEOOXOAMMO BHUMATEIbHO POYECTh
TEOPETUYECKHI MaTepuas 1Mo COOTBETCTBYIOLIEMY BONPOCY TeMbl. BakHellne MOHATHS 3TOU
tembl: CJIY, knaccudukanusi cucteM, COBMECTHbIE U HECOBMECTHBIE CUCTEMBI, ONpe/IeTICHHbIE U
HeolpeieNieHHbIe CUCTEMBI, CCTeMa KpaMepoBckoro tuna, popmyna Kpamepa, meron ["aycca u
Ip. OTH NOHSATHS CIAEAYET BBIYYUTh U pa3oOparbcs B UX cOoOTHoweHusX. [Ipu pemenun 3anau
UCTIONB3YIOTCS (pOopMyIIbl, 00BSICHEHHE KOTOPBIX PEICTABICHO B TEME 3.

Tema 4. Teopus onpeneanTeJiei.

1. PemuTh MaTpuuHOE ypaBHEHHE ( 1 1) * X = ( 2 0).

0 1 -1 3
2 6 4 3
2. Bbluncnuth onpeaenuTens 5 2 -1 =3 .
2 -3 5 -3
4 1 6 2
x a b 0 c
0O y 0 0 d
3. Beruuciuts onpegemurens [0 e z 0 f|.
g h k u I
0 0 0 0 v

4. BpiOpath 3HaueHus [ Uk Tak, 9YTOOBI MPOU3BEICHUE  (gyAi5A33Ax4A46071 BXOIUIO B
OnpeAenuTeNb 6-ro MopsiAKa coO 3HAKOM MUHYC.

1 1 a
5. Brruucnuts onpeaenutens 3-ro nopsiaka b 3 1
1 00
a 1 2
6. HaiiTn anreOpanyeckoe JONOIHEHHUE K 2IeMenTy (1, B ompegenurene |1 3 0.
b 5 ¢
5 8 7 4 -2
7. Belumcnuth onpeaenutensy (-1 4 2 3 1|
9 27 6 10 -9
3 9 6 2 -3
1 3 2 8 -1
2x—1 x+1
8. Pemurts ypaBHEHUE = —6.
P x+2 x-1

9. C kakuM 3HAKOM BXOJUT B OIPEIECIHUTENb MOPSAKA 1 MPOU3BEICHHUE 3JIEMEHTOB TJIaBHOMN
nuaronanu? [Ipown3BeneHre 31eMEeHTOB MOOOYHON JUATOHATN?

10. Halitu wiensl ompenenutens 4-ro mopsiika, COAEpXaIIUe DJIEMEHT d3, W BXOIALIUN B
ONpEeJIETUTENb CO 3HAKOM ILIIOC.

Memoouueckue pekomeHoayuu no peuteHuro 3a0ay.
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[Tpuctymnas K caMOCTOSTETLHOMY PEIICHHUIO 3a/1a4, HeOOXOMMO BHUMATEIBHO MTPOYECTh
TEOPETUYECKUI MaTepHUall 110 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BajkHeWIlIne NMOHATHSA 3TOU
TEMBI: ONPEACIUTENb, METOABl BBIYMCIEHUS ONPEIEIUTENSl, MUHOP K 3JIEMEHTY, MUHOp Kk-ro
nopsijika, anreOpandeckoe JOTOJHEHHUE, JIOTOJHUTENbHBI MHUHOp, OOpaTHas Marpuiia,
BBIPOXKICHHAs! W HEBBIPOXKJEHHAs MaTpulla, Oa3uCHBI MHUHOpP, YCIOBHE CYILECTBOBAHUS
0o0paTHOW MaTpULbl U Ap. OTU MOHATUA CIEAYET BBIyYUTh U Pa300paThCsl B UX COOTHOIICHUSX.
I[Tpu pemiennu 3a1a4 UCIOIb3YIOTCS (POPMYIIbI, OOBACHEHUE KOTOPBIX MPEACTABIEHO B TeMeE 4.

Tema 5. JIuneitnas 3asucumoctb. Uccaengosanue CJY.

1 42 2
1. Ilpu kakux 3Hayenusx A wmatpuna |2 1 4| uMeer paHr paBHbIf 1.
4 2 8

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

2. UccnenoBaTb COBMECTHOCTD

3. Hatitu ®CP g cucteMsbl

1 2 4 =3
4. HaifTu panr MaTpHIIbI C TOMOIIBIO 3JIEMEHTAPHBIX NpeodpazoBanuii: | 3 5 6 —4
3 8 2 -19
1 -2 3 1
5. HaiiTu paHr MaTpuiibl METOAOM OKAaUMIISIFOIIIUX 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. HailiTn ycnoBusi, HEOOXOIUMBIE M JOCTAaTOYHBIE JUIsI TOTO, YTOOBI B JIFOOOM pEIICHUU
COBMECTHOM CHUCTEMBI INHEWHBIX YPaBHEHUN k-€ HEU3BECTHOE ObUIO PaBHO HYJIIO.

6. Haiitu yucno pemennit ®CP st cuctemsl

8. HccrnenoBarh cucTeMbl YpaBHEHHM M HalWTH oOlee pelieHre B 3aBUCUMOCTH OT 3HAYCHUH,
BXOJISIIIMX B KOA(PPUIIMEHTHI TapaMeTPOB:
ax+y+z=1,
x+by+z=1,
xX+y+cz=1
9. SIBnstorcs mu BekTopa a1=(1,-2,3) a>=(2,-1,4) as=(4,-5,10) nuHeitHO 3aBUCUMBIMU?

10. Ilpu xakux 3HAYEHUSIX X U y BEKTOPHI a= 1/ \/5,0,—1 / \/5) u b=>1/3,x,y)
OPTOTOHOPMHUPOBAHHBI?

Memoouueckue pekomeHOayuu no peulenuro 3a0ay.

[Ipuctymnas Kk caMOCTOSTENILHOMY PEIICHHIO 3a/1a4, HEOOXOAMMO BHUMATEIHHO TPOYECTh
TEOPETHUUECKUI MaTepual Mo COOTBETCTBYIOIIEMY BOIPOCY TeMbl. BakHelilline MOHATUSL 3TOU
TEMBI: IMHEHAs 3aBUCUMOCTh CTPOK, CBOMCTBA TUHEUHOW 3aBUCUMOCTH, PAHT MATPHUILIbI, METOIbI
BBIYMCIICHUS paHTa, UCCIENO0BAaHUS CUCTEM, yciioBue coBMecTHOCTH CJIY, omHOpOoaHAas cucrtema,
CBOICTBa pelleHus! OJHOPOIHBIX cucTeM, pyHaaMeHTaabHas cuctema pemenus (PCP) u op. Ot
MOHATUS CJIEYeT BBIYYUTh W Pa3o0paThCs B HMX COOTHOIICHWsX. [lpu permeHun 3amadq
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UCTIONB3YIOTCS (pOpMyIIbl, 00BSICHEHHE KOTOPBIX IPEICTABICHO B TEME 5.

Tema 6. BekTopHasi anredpa.

- _ - /1
1.Bektopa a ¥ b B3aMMHO NEPIEHIUKYISPHBI; BEKTOP ¢ 00pa3yeT ¢ HUMH YIJIbI, paBHBIC 3

E‘ =8¢0 , BEIYHUCIIUTE (321 - 25, b+ 32‘)

3Has, 4To H =3e0, l;‘ =5e0,

2. laHo: | a |=1u |b_| =2 ¢ =27/3.Haiiru | [c_z,l;] |[@+2b,—a+3b]|.
3. Haiftu koopuHaThl BekTopa x=(2,3) B 3amaHHOM Oasuce ei,e2, ecmu ei=(1,1), ex=(1,2)
4. Pa3noxutb BeKTOp a = (5,2,—1) 1O eAMHUYHBIM BEKTOpPam

i
5.BekTopbl a U ¢ 00pa3yrT yroa ¢ = PR 3Has, 4To |a| =6, |bl =5 Beunciuth [3a-b, a-2s].

6. Jlokaxurte, YTO BEKTOPHI 7(10,1 1,2) u ?(10,—10,5) OTJIOKEHHBIE U3 OAHOM TOYKH, MOKHO
B3iTh B KauecTBe pedep KyOa, U HalauTe TpeThe pedpo Kyda, UCXOIIee U3 STOU KE TOUKH.

7. JlaHbl KOOpJMHATHI BEpIIMH TpeyroabHou mupamuasl SABC: A(4,0,1), B(5,-1,1), C(4,7,-5),
S(7,5,2). Haiitu 00beM mupamubl, iomaas ocHoBanust ABC u BwicoTy.

8. OmnpenenuTs TOUKY N  C KOTOPOH COBIIA/Ia€T KOHEL BEKTOpa d = (3;—1;4), ecnu ero navaio

COBITAJIaET C TOYKOM M (1;2;3) .
9. Jlansl aBa BekTopa a = (3;-2;6) u b =(—2;1;0) . Onpenenuts NpoeKIUU HAa KOOPIUHATHBIE OCU

CJIEIYIOIIUX BEKTOPOB: 1) a+b ,2) a-b.

10. TaHo pasioskeHre BeKTopa ¢ 1o 6asucy I, j,k: ¢ =16i —15j+12k . Onpenenuts pasinoxeHne
0 ITOMY e 0a3ucy BEKTOpa « , NAPaLICIBHOTO BEKTOPY ¢ H MPOTHUBOIOJIOKHOTO C HUM

HaIpaBJIEHUs, IPU YCIOBUH, YTO ‘a‘ =75.

Memoouueckue pekomeHoayuu no peuteHuro 3a0ay.

[Tpuctynas K caMOCTOSTETLHOMY PEIICHUIO 3a/1a4, HeOOXOMMO BHUMATEIBHO MTPOYECTh
TEOPETHYECKUI MaTepHall IO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NMOHATUS 3TOU
TEMBI: BEKTOPHI W OMNEpaly HaJ HUMH, PaBHBIE BEKTOpa, KOJUIMHEAPHbIE M KOMIUIaHApHBIC
BEKTOpa, CKAISIPHOE, BEKTOPHOE W CMEIIAHHOE TIIPOW3BENICHHE BEKTOPOB M HMX CBOMCTBA,
pa3iokeHne BEKTOpa Mo 0a3ucy W Ap. ITH MOHATHS CIEAYeT BBIYYUTh M Pa3o0paThCs B WX
cooTHomeHusX. [lpu pemieHun 3a7a4  UCHOJNB3YIOTCA  (OPMYJbI, OOBSCHEHHE KOTOPBIX
HpPE/ICTaBICHO B TeMe 6.

Tema 7. JInneiiHOe NPOCTPAHCTBO M JIMHEHOE MPeodpa30BaHue BEKTOPHBIX MPOCTPAHCTB.
1.Haiitu pasmepHOCTb 1 6a31C TMHEHHOTO MOAIPOCTPAHCTBA, HATSIHYTOI'O HA CUCTEMY BEKTOPOB

a, =(LLl),a, =(LL2),a, =(1,2,3)

2. Haittu koopauHaTs! BekTopa Xx=(6,12) B 3aganHOM Oasuce e,,e,, eciu e, =(2,1),e, =(3,2).
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3. B 0Ga3uce e,,e,,e; 3-X MEpHOro JMHEWHOrO MPOCTPAHCTBA JMHEHHOE NpeoOpa3oBaHHUE @
3 21

3amaerca Matpunieit A=|1 5 3 |.Halftuag,ecmu a=2e +e, —e;.
0 1 1

4. Haiitu marpuiy mnepexoma or 0Oasuca a = (1,0,0),5 = (1,—1,0),% =(-LL-1) k 6asucy
e,'=(1,2,-1),e,'= (1,-1,0),e,'= (1,0,0)

5. ITycTs V- IPOCTPAHCTBO, HATAHYTOE Ha CHCTEMY BEKTOPOB

a, =(1,0,0,-1),a, =(2,1,1,0),a, =(L111),a, =(1,2,3,4),a, =(0,1,2, 1) . [Ipu kakom 3HaueHun A

MOANPOCTPAHCTBOV UMeeT pasMepHOCTh d=3.
6. Haiitu pasMepHOCTb CyMMBI U pa3MEPHOCTD [1€PECEUEHHUS IIOAIPOCTPAHCTBA L, , HATHYTOIO Ha

BekTOophl a, =(1,2,0,1),a, =(L1,1,0)u L,, natsayroro Ha Bekropsl b, =(1,0,1,0),b, =(1,3,0,1) .

7. Halit coOCTBEHHBIE 3HAYEHUS JIMHEHHOTO Hp606p330BaHI/I${, 3aaHHOI'o0 B HCKOTOPOM Oasuce

. -2 3
MaTtpuien A = {
v ~ _3 v
8. JIuneliHoe mpeoOpa3oBaHHUE 33JIaHO B HEKOTOPOM 0Oaszmce marpuie A = PN Haiitu

COOCTBEHHEII BEKTOD, ECIIM COOCTBEHHOE 3HaueHne 4 =-1.

9. Onpenenutb OPTOrOHANIBHBIN BEeKTOp A Bektopa (1,-2,2,-3).

10. [TpumeHsist mpoIecc OPTOTOHATU3ALUN TOCTPOUTh OPTOTOHATIBHBIN 0a3uc MOAMPOCTPAHCTBA,
HaTSHYTOI'O Ha CUCTEMY BEKTOpOB «, =(2,1,3,-1), a, =(1,1,-6,0).

Memoouueckue pexomenoayuu no peweruro 3a0au.

[Ipucrynas k caMOCTOSTENILHOMY PELICHHIO 3a/1a4, HEOOXOAMMO BHUMATEIbHO POYECTh
TEOPETUYECKUI MaTepHai 10 COOTBETCTBYIOLIEMY BONPOCY TEMbI. BakHellnne MOHATHS ITOU
TEMBI: JIMHEITHOE MPOCTPAHCTBO U JIMHEUHBINA ONEPaToOp, OPTOrOHAIIBHBIA U1 OPTOHOPMUPOBAHHBIN
0a3uc, EeBKJIUIOBO MPOCTPAHCTBO, MAaTpHIla JIMHEWHOTO MpeoOpa3oBaHUs, OPTOrOHAIbHBIE
BEKTOPHI, COOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC 3HAYEHUS JIMHEWMHOTO MPeoOpa3oBaHus U JIp.
OTH TOHSATHUS CIEAYyeT BBIYUYUTh M pa3o0paTbcsd B UX cooTHoueHusX. [Ipu pemenun 3agau
UCMOJB3YIOTCS POPMYIIbI, 00BSICHEHNE KOTOPBIX MPEACTABICHO B TEME 7.

Tema 8. KBagparuunbie popMbl.
2 2 2

1. Ilpu kakux 3Ha4eHHAX A, KBaapaTHyHas Gopma f = 2x,x; +4x.x; —Ax,” +3x;," —x;
MIOJIOKUTEIIBHO ONpEEIICHA.
2. COCTaBHTh MATPHUILYy KBAAPATHIHOH BOPMEI . f = 2x,X; —4x,X; + X5 +3x7

v ~ 2 2 2
3. Haiitu panr xBaapatuaHoit popmel f = x; +4x,x, +3x5 +8x,x; +10x,x; +7x; .
4. TlpuBeCTH K KAHOHUYECKOMY BHY KBaJIPaTUUHYIO GopMy f = x7 —6x,x, — X5 .

o o 2
5. Haiitn nmueiiHOe mpeoOpa3oBaHuWe, MPHUBOsNIEe KBaapatndyHyoo dopmy f =xx, —X; K

.2 2 2
HOpMaNbHOMY BULY f = y; — ) — Vs
2 2 2 v

6. Jlama kBagpatmuHas ¢Qopma f =-x; —x; +x;. Onpeneauts MOJOKHUTSIBHBIH U

OTpULATENIbHBIN UHJEKCHI HHEPIINH, & TAKXKE CUTHATYPY 3TOH (POpPMBI.
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7. TIpuBecTH KBaApaTHUHYIO GOPMY K IIABHBIM 0csaM f = 3x, +4x5 +5x; +4x,x, —4x,Xx,.

8. CocraBuTh MaTpuily KBaapaTudHoi popmbl 3x2— 10xy + 8y> 1 HalTH €e COOCTBEHHBIC YHUCIIA.
9. Ykazatp npeobpa3zoBaHne KOOPAUHAT, IPUBOIAIIEE KBAJAPATUUHYIO (OpMY

8x2— 12xy + 12y2 K KaHOHUYECKOMY BHULY/

10. TIpuBecTH K KAHOHMYECKOMY BH]IY KBAAPATUIHYIO (hopMy Sx2 — 12xy.

Memoouueckue pexomenoayuu no peweHuro 3a0au.

[TpucTtynas Kk caMOCTOSTEILHOMY PEIICHUIO 3a/1a4, HeOOXOMMO BHUMATEIBHO MTPOYECTh
TEOPETUYCCKHI MaTepHaj MO0 COOTBETCTBYIONIEMY BONPOCY TEeMbl. BakHeiinne MOHSTHS 3TOU
TEMbI: KBaJpaTu4Has (popMa, HOPMAJIbHBIH U KAHOHWYECCKHI BHJl KBaJPaTUIHON (OPMBI, paHT
KBaJPaTUYHOW (OPMBI, HEBBIPOXKICHHOE JIMHEHHOE MpeoOpa3oBaHUE, IOJOKUTEIbHBIN U
OTPUIATENILHBIN WHEKC HHEPIIUHU, CUTHATYPA, 3aKOH HHEPIUH, Kputepuii CuinbBecTpa u Ap. DTH
MOHSTHST CJIEAyeT BBIYYUTh M Pa3o0paThCs B WX COOTHOHICHWsX. [Ipu permieHuu 3amad
UCTIONB3YIOTCSL POPMYITBI, O0BICHEHNE KOTOPBIX MPEACTABICHO B TEME 8.

Tema 9. [Ipsimasi ¥ MIOCKOCTH B MPOCTPAHCTBE.
| Ompere ol Me x+1 y-3 z x+2 y+3 z
. UINnpeacinTb JI MCXKAY NPAMBIMU ——— = ——=—"""H ==
P o yip 2 1 21 T2 T2

2. Haiitu HOpManbHOE ypaBHEHHUE IIIOCKOCTH 6X-7y+6Z-33=0.

3. Beaucauth paccrosinue Mexy Toukamu A(-2; -3) u B(6; 3).
4. Haiitu koopauHathl TOuku M, pensmiedt otpe3ok AB B oTHomenuun AM:MB=-3:2, eciu
A(-2; 1) u B(3; 6).
5. BoruncnuTh mionaap TpeyrojibHUKa, BEPIIMHAMU KOTOPOTo sBIstoTCA 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 koag¢uument K u otpes3ok B, orcekaemblii o ocu Oy npsamoit 2x-3y=6.
8. CocTaBUTh ypaBHEHUS MPAMOH, IPOXOIAIIeH yepe3 Touky A(-2; 5) mepneHAuKyIsIpHO MPSIMOit
2x-y=0.
2x+y=0

9. BbuncauTh yron Mexay npsiMbIMU .
y=3x-4
x-2 y+4 z

2 -1 -2

10. CocTtaBUTh MapaMeTPUUECKHE YPaBHEHUS IPSMON

Memoouueckue pekomeHOayuu no peuleHuro 3a0ady.

ITpuctynas K caMOCTOSTEILHOMY PEIICHUIO 3a/1a4, He0OOXOMMO BHUMATEIBHO MTPOYECTh
TEOPETHYECKUI MaTepHANl IO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeHIIMe MOHATHS ITOU
TEMBI: TIpsIMasi Ha IUIOCKOCTH U B POCTPAHCTBE, PAa3IMYHbIE YPaBHEHUS NPSIMOM Ha MJIOCKOCTH U
B MIPOCTPAHCTBE, MJIOCKOCTh B MPOCTPAHCTBE, HETIOIHbIE YPAaBHEHUS IPUMOU U TJIOCKOCTH, YIOJl
MEXy IIOCKOCTSMHU, YTOJI MEXAY NPSIMBIMH Ha IUIOCKOCTH U B MPOCTPAHCTBE, PACCTOSHUS OT
TOYKHU J0 TUIOCKOCTH U JI0 MPSMOU U JIp. DTH MOHATHUA CIEYyeT BBIYYUTb U Pa300paThcs B UX
cooTHomeHusX. [lpu pemeHun 3amad4  UCHONB3YIOTCA  (OPMYJbI, OOBSCHEHHE KOTOPBIX
IIPEJCTABIECHO B TeME 9.

Tema 10. JIMHUM U NOBEPXHOCTH BTOPOI0 MOPSAAKA
1.Haittu unBapuasT J2 s X>42xy-y*+8x+4y-8=0.
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2.Haiitu xapakrepuctuueckue KopHu, ecau J1=10, J>=9.

3.0Ompenenuts tun [1BII x* + 3y2 + 322 +2x7+8yz+4x-9y+2=0.

4. CocTaBUTh XapaKTEPUCTHUECKOE YpaBHEHUE, eciu J1=5, J,=-3, J3=-4.

5. IloBepXHOCTH 3a/1aHa YpaBHEHUEM 5x2 -3z 2 + 6xy - 2y + 5 = 0.Bsruncaurs Js,
2 2

X
6. DKCIIEHTPUCUTET € KPUBOM 2-TO MOPSAJIKA -

LY
100 36

=1 pasen.

7. B mapa6oie (y+3)*=1/4(x-5)* HaiiTu BeIMuMHY HapaMeTpa p U KOOPAHHATHI BEPIIHH.

2 2 o
8. Ha ojumunice 24x” +30y° =720 Haiitu TOYKH, OTCTOSIIME HA PACCTOSIHUM IATH €AMHUIL OT ETO

MaJioi OcCH.
9. CocraButh ypaBHenue KBII, npoxosiieit uepes3 S5 Touek:
Ml (090)’ M2 (0’1)3 M3 (_171)a M4 (190)’ M5 (2’_1)

10. OnpeeuTh THIT HOBEPXHOCTH 4x> — 9z +2zx —8x —4y + 367 — 32 =0.

Memoouueckue pekomeHoayuu no peweHuro 3a0au.

[Ipucrynas k caMOCTOSITEILHOMY PELICHHIO 3a]1a4, HEOOXOAMMO BHUMATEIbHO IPOYECTh
TEOPETHYECKUI MaTepHal IO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NOHATUS 3TOU
TEMBI: JJUIMIC, TUnepOoia, mnapabdoia, HSKCIEHTPUCHUTET, (OKYC, ACHMITOTHI THIIEPOOIIBI,
JTUPEKTPUCHI AIUTHATICA, TOBEPXHOCTH BTOPOTO Nopsika, kinaccuduramus [IBI1 u np. DT noHsATHs
clleflyeT BbIyYMTb M pa300paThCsi B UX COOTHOWICHMSX. [Ipu pemeHuM 3a1ad HCHOIb3YHOTCS
(bopMyiibl, 00BsICHEHHE KOTOPBIX IIpezcTaBieHo B Teme 10.

Tema 11. Di1eMeHTHI TONOJIOTHH.
1. Haiinute KOMIIOHEHTHI CBSI3HOCTH M KOMIIOHEHTHI JIMHEWHOW CBS3HOCTH CJEAYIOLIUX
MOAMPOCTPAHCTB MPOCTPAHCTBA BEIIECTBEHHBIX (71 X1)-MaTPHIL;

1) GL(n; R)={A |det A6=0}; 2)O(n; R)={A| AAT=E}.
2. Iloctpoiite HeperysipHOe XaycaophoBO MIPOCTPAHCTBO.
3. IlocTtpoiiTe NpPOCTPAaHCTBO, YIOBIETBOPSIONIEE TPEThEH aKCHOME OTACIMMOCTH U He
YAOBJIETBOPSIOIIEE BTOPOM.
4. KomnakTHo Ju MHOXkecTBO [1; 2) € R?
5. ITokasaTh, 4To HMOBepXHOCTh x° + y* — z2 = 0 B Touke O(0, 0, 0) He ¥MMeeT HOpPMAIH U
KacaTeJIbHOU MIIOCKOCTH.

6. Haiitu enuHUYHBIE BEKTOPHI KacaTelIbHOM, TJIABHOW HOPMAJIM U OMHOPMAJIH JIMHUN X =
tsint,y = tcost,z = te® B Hauane KOOpPAMHAT.

8. Haittu qyiuny nyru auaun x = ct,y = cV21n t,z= % Mexay Toukamu t = 1, t = 10.

9. HaifTu KpHBHU3HY U KpydeHHe CIIeyIoIuX JUHUN: X = 2t,y = Int,z = t2.
10. TToxa3ats, uto cdepa xZ + xZ + xZ = 1 aBnsAeTcs IIaJKUM MHOTOOOpa3HEM.
Memoouueckue pexomenoayuu no peuienuio 3a0ay.

[Tpuctymnas k caMOCTOSTEIILHOMY PEIICHHIO 33]1a4, HEOOXOAMMO BHUMATEIHHO TPOYECTh
TEOPETUYECKHI MaTepuas Mo COOTBETCTBYIOIIEMY BOMPOCY TeMbI. BakHelIe MOHSATHS ITOU
TEMBI: TUIOCKHE U TPOCTPAHCTBEHHBIE KPUBHIE, HOpMallb, OWHOpMalb, KPUBU3HA U KpyUEHUE
TUIOCKOM KPUBOW U Ip. DTU MOHSITHS CIEAYET BBIYUUTh M pa300paThCs B MX COOTHOIEHUX. [Tpu
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PELICHUH 33J1a4 UCTIONB3YIOTCS (POPMYIIbI, OOBSCHEHUE KOTOPBIX MPEACTaBIeHO B Teme 11.

Kpumepuu ¢popmuposanua ouyenok no 3a0anuam 011 CAMOCHOAMENbHOU pPAdombvl
cmyoenma (munoevie 3a0aqu):

«omauuynoy (3 Oamaa) - oOydaromuics TMOKazajl TIyOOKHWe 3HaHWsA Marephaja IIo
MOCTAaBJICHHBIM BOMPOCAaM, TPaMOTHO M JIOTHYHO ero wuznaraer. CBOOOIHO HCIHOJB3YET
HEOOX0AMMbIe POPMYJIBI TIPH PEIICHUH 33]1a4;

«xopowoy (2 6aj1a) - 00yJarOIIMIACS TBEPO 3HAET MaTEPUAL, TPAMOTHO €r0 M3J1araet, HO
JIOMYCKAeT HETOYHOCTH B MPOIIECCE PELICHUS 3a/1aY;

«yoosnemeopumenvroy (1 6ai1) - 00ydJaroNMiics UMEET 3HAHUS OCHOBHOTO MaTepHaa 1mo
MIOCTABJICHHBIM BOIIPOCaM, HO HE YCBOWJI €ro JIETajield, JONMYCKAeT OTIEIbHbIE HETOYHOCTH TPHU
peIICHUH 33/1aY;

«Heyooeemeopumenvho» (0 6aJI0B) — OOydYarOIIUKCSA JTOMYCKAaeT TrpyObie OITMOKH B
OTBETE Ha TIOCTABIICHHBIC BOITPOCHI U MPH PEIICHUH 33124

5.2. Ouenounvie mamepuanvt 01a pyoeriHcHO20 KOHMPOA.
PyOexHbIii KOHTPOJIb OCYIIECTBIISETCS MO O0Jee WM MEHee CaMOCTOATEIbHBIM pa3zesiaM —

yueOHBIM MOAYJISIM Kypca U MPOBOJUTCS MO0 OKOHUYAHUU U3YYEHHUS MaTepHala MOy B 3apaHee
YCTaHOBJIEHHOE BpeMsi. PyOeXHbIi KOHTpOJb MPOBOIUTCS C IENbIO OMpEAENiCHUS KauecTBa
YCBOGHHUS MaTepuala y4eOHOro MOAyJid B 1eJoM. B TeyeHune ceMecTpa MPOBOAUTCS TPU TAKUX
KOHTPOJIBHBIX MEPOIPUATHS 110 TpaduKy.

B kauectBe dopm pyOEKHOTO KOHTPOJISI MOKHO HCIIOJIB30BATh TECTUPOBAaHHE (TTMCbMEHHOE
WIA KOMITBIOTEPHOE), MPOBEJCHWE KOJUIOKBUYMa WIIM KOHTPOJIBHBIX pabor. Ha pyOexHble
KOHTPOJIbHBIE MEPOIPUSTUS PEKOMEHAYETCSI BBIHOCUTH BECh MPOrpaMMHBIA Marepuan (Bce
paszenbl) Mo IUCHUIUIHHE.

Kontpoabnas padora. KoutponsHas pabota — nucbMeHHast paboTa HeOoIbIIOro o0bema,
Iperoaraioas NpoBepKy 3HAHWK 3aJaHHOTO K H3YYEHHIO MaTepuaja W HaBBIKOB €ro
MpakTH4ecKoro npuMeHeHus. [IpoBoauTcs Tpu pas3a B TeUeHUE U3YUCHUS JUCIUILTUHBI (CEMECTp)
B Yachl ayauTOpHOM pabotel. He menee uem 3a 1 Hedemo A0 KOHTPOIBHOM pabOTHI,
npenoaaBarCyib JOJKCH OMPEACIIUTb CTYACHTAM HWCXOJHBLIC NAHHBIC JIA MOATOTOBKU: HA3BATH
paszensl (TeMbl, BOIPOCHI), MO KOTOPbIM OYIyT KOHTPOJIbHBIE 3aJaHus, TEOPETHUYECKUE
MCTOYHUKH (C TOUHBIM YKa3aHHEM pa3JIelioB, TEM, CTaTe) /I MOATOTOBKH.

KontponbHble paboThl MOTYT COCTOATH U3 OJHOTO WJIM HECKOJIbKHUX 3aJaHuil
MPAKTUYECKOTO cojepkaHus. [Ipu BBIMONIHEHWHW KOHTPOJIBHOM paboOThl TMOIB30BATHCS
KOHCIIEKTaMHU JIEKIUH, y4eOHHKaMH, 33aJauHUKaMH HE pa3pemieHo. J[IUTenbHOCTh pelieHus
KOHTPOJIbHBIX 33/1aHUi cocTaBisieT He Oosee 90 MUHYT.

5.2.1. Ouenounvie mamepuanvt 011 KOHMPOILHOU padoOmMvl: KOHMPOIUPYEMAs
komnemenuyusn OIIK-2.

Tunoesote sapuanmbl KOHmpOJleblxp060m.'

Bapuanm Nel
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. Pemuth 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 + 2x4 = 6.
Janb! 1a Bektopa d = (3, —2,6)u b= (—=2,1,0). OnpenenuTh NPOSKIUU HA
KOOPJIMHATHBIE OCH CIIEYIOIIUX BEKTOPOB: a) d + B, 0)d— b.
. BBIUUCINUTE paHT MaTPUIILI IPU TTOMOIIU AIEMEHTAPHBIX MPEoOpa30BaAHMIA
25 31 17 43

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

. Bpluncnute BenmuUMHY OTKJIOHEHUS U PacCTOsiHUE OT TOUkH A(—2,—4,3) 10 MIOCKOCTH
2x—y+2z=3=0.
. Haiitu npoussenenus matpun AB n BA (eciiu 3T0 BO3MOKHO)

SR

Bapuanm Ne2
. Paznoxwurs Bextop d = 87 + 10) no 6asucy (e;, €5, €3), eciu
e, =21—j—k, € =30+2—k, e =0+3]+k,
2x1 + 3x, — 5x3 =0,
. PemmuTh cucTteMbl MAaTpUYHBIM CIIOCOOOM {—Bxl + 2x, +4x3 =3,
—x1 + 2x, + 3x3 = 2.

3. HaiiTu SKCLEHTPUCHUTET U JUPEKTPHCHI ayuunca: 4x% + 9y? — 8x — 36y +4 =0

. HepeMHO)KI/ITB IIOACTaHOBKH (1 2 3 4) (1 2 3 4)

4 1 3 2/\3 2 4 1
1 -2 5 3 0o 2 7 =5
. Bpruncimts 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

Omnpenenuts yroa Mexay 1Byms npsmeivu (1)u (1), ecnu
(l41):2x+5y—-3=0 (1,):5x—2y—6=0
345678 9) B BUJIC TPOU3BENICHHUS HE3aBHCHUMBIX
417538269

IMUKJIOB U BBIYUCIIUTb ACKPEMCHT.

1
. Pa3noxute moacTaHoBKYy (

-1 2 4 3

B 5 1 =2 4
. Beruucnute onpenenurens no reopeme Jlamnaca: 0 1 -3 1l

5 4 -4 2

. Hamitu noncranoBky X u3 paBeHctBa A X B = C, ecnn
12345 12345 12345
A= = =
(23145)’ (53142)' (13524)

2 2 .
. Ha runepGone 16x” —49y° =784 naiitu Toukn, koTopble 6bLIM GBI B TP pa3a OIMKE K
OJIHOM aCUMIITOTE, YEM K JIpyroi.

Bapuanm Ned
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1. CocTaBuTh ypaBHEHHE IIOCKOCTH, Mpoxoxasmieit yepe3 Touky A (5,4, 3)u orcekaromeit
paBHBIC OTPE3KH HA OCSX KOOPAUHAT.

-2 3 4 -5 4 5
2. Haiitu npousBenenne matpun A u B,ecoud=( 2 1 7|, B=(3 2 -1
0 0 1 0 1 9

3. Hamucate ypaBHEHHE THUIEpPOOSBI, HUMEOHmeH o0mme (GOKYChl ¢ IJUIMIICOM
24x* +49y* =1176,, npu yenosun, 4o ee sxcuenrpucurer € =1,25.
2x1 — 3x, + 5x3 = 15
4. Pemuth cucTeMy ypaBHeHHH MeTogoM aycca: { 4x4 + 5x, — 2x3 = —5
3x1 +2x, —6x3 = —11
5. Jlano: |Z§| =d+2b, |§E| = —4d —b,CD = —5a — 3b. Jokaszats, uro ABCD —

Tpaneuus
Bapuanm Ne5
-2 3 4
1. Janamarpuna| 2 1 7 |. HailTu npuCOEIMHEHHYIO MaTpUILy.
0 0 1

2. Ha runep6one 144x” —169y” = 24336 naiitu ToukH, 111 KOTOPOil POKAIBHBIE PaLHyC-

BEKTOPHI MEPIICHIUKYISPHBI IPYT K IPYTY.
3. Haiitu koopauHaTHl BEpIIMH Mapabojbl W BEJIUYUHY [apaMmerpa p, €cid

2x? —4x+2y—-3=0
2 -1 3 -2 4
4. HaiiTu panr MaTpuIlbl METOJOM OKaUMIISIFOIIMX MUHOpOoB A=|4 -2 5 1 7
2 -1 1 8 2

2 -5 4 3

5. BplunciuThs onpeaenuTeNnb —4 7.5
4 -9 8 5

-3 2 -5 3

Kpumepuu ghopmuposanusn oyenox no KOHmpoIbHbIM MoOUKam (KOHMPOILHBIE Padombl)

5-4 6anna - npaBUILHO BBINOJIHEHBI BCE 33/IaHUS, TPOJEMOHCTPUPOBAH BHICOKUIN YPOBEHB
BJIQ/ICHUS MaTepUajioM, MPOSBICHBI MPEBOCXOAHBIE CTIOCOOHOCTH MPUMEHSTh 3HAHUS U YMEHUS K
BBINIOJIHEHUIO KOHKPETHBIX 3aJaHUil.

3 o6anna - TPaBUIBLHO BBINOJHEHA OOINbINas YacTh 3aJlaHUd, MPUCYTCTBYIOT
HE3HAYUTEJIbHBIE OIIMOKU, TPOJEMOHCTPUPOBAH XOPOIIUNA YpPOBEHb BIIAJICHUS MaTEpPHAIOM,
MIPOSIBJIICHBI CPETHUE CIIOCOOHOCTH MPUMEHSTh 3HAHUSA M YMEHHS K BBITOJHCHUIO KOHKPETHBIX
3a/1aHUM.

2 6anna - 3anaHus BBINOJHEHBI OOJiee YeM HAMOJIOBUHY, MPHUCYTCTBYIOT CEPhE3HBIE
OIIMOKH, TPOJAEMOHCTPUPOBAH YIOBJIETBOPUTENBHBIM YpOBEHb BIAJCHUS MaTEpUANIOM,
MPOSIBIIEHBl HU3KHE CIIOCOOHOCTU MPHUMEHSTh 3HAHWUS U YMEHHS K BBITOJHEHHUIO KOHKPETHBIX
3a7laHUN.

1 6ann - naH HEMONHBIN OTBET, MPEJCTABIAIOIMINNA cOO0H pa3po3HEHHBIE 3HAHUS TI0 TeMe
BOIPOCA CYIIECTBEHHBIMU OIIMOKAMH B ONIPEICICHUSIX.

0 6an106 - Iipy IOJTHOM HECOOTBETCTBUHU BCEM KPUTEPHUSAM U OTCYTCTBHH OTBETA.

5.2.2. Ouenounvie mamepuanvi: Tunogvle mecmogvle 3a0anus NO  OUCHUNTUHE

«Anzeopa, zeomempusn» (konmponupyeman komnemenyusn OIIK-2):

Ionnwtit nepeuens mecmosvix 3adanuil npeocmasnen ¢ JOUC -
http://open.kbsu.ru/moodle/course/view.php?id=4259
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Tecm — cucrema CTaHAAPTU3UPOBAHHBIX 3aI[aHHI>i, MO3BOJIAI0IIasA aBTOMATHU3UPOBATH
IIPOLIEIYPY U3MEPEHUs YPOBHS 3HAHUM U YMEHUH CTyJeHTa. TecTupoBaHue IPOBOAUTCS TPU pasa
B TEUCHHE HM3yYeHHUs TUCIUIUIMHBEI (cemecTp) Ha matdopme http://open.kbsu.ru/moodle/. He
MEHee, 4eM 3a | HEJeNio JI0 TeCTUPOBAaHMUs, MPENoJaBaTellb JOJDKEH ONPEACIUTh CTYJICHTaM

UCXOJHbIC JAaHHBIE JIJISl MMOATOTOBKHU K TECTUPOBAHHUIO: HA3BaTh pasJieibl (TEMbI, BOIPOCHI), 1O
KOTOpBIM OYAYT 3alaHUsI B TECTOBOM (hopMe, TEOPETUYECKUE UCTOUYHUKH (C TOUHBIM YKa3aHHUEM
pas3zienoB, TeMm, crareil) Ay moArotoBku. OIeHKa pe3yabTaTOB TECTUPOBAHUS MPOU3BOAUTCS
KOMIIBIOTEPHON IPOrpaMMOii, pe3yabTaT BbIJACTCSI HEMEUIEHHO 110 OKOHYaHUH TECTa.

1. Haiitu BEKTOP x u3 YpaBHEHHS a, +2a, +3a; +4x =0, rne
a, =(5,-8-12), a,=(2,-14-3), a,=(-3,2,-54)

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

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

2. U3 BeKTOpOB HOPMHUPOBAH
I 1 1

lZ[_a_aoa_ D (lalalal)
B3B3

O (1,1,0,1) O(3,43,L1)

3. Jlan BexTOp :(3,1,2) B E eMy opToronaiieH BeKTop

v (-1,-1,2) U (1,1,2)

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

4. Hamucats ypaBHeHHe npsMoil AB, npoxoasieit uepe3 Touku A(3,1) u B(-1,-2)
L] 4x+3y-4=0 L 3x+2y+1=0
M 3x-4y-5=0 0 x+y-1=0

5. YrioBo# ko3 PUITMEHT MPSIMOiA, TPOXOISIICH Yepe3 Hadallo KOOPJAUHAT U TOUKY
A(3,-27) paBen
13 ] -27 M -9 0l 1/9

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

7. Nnuna Bextopa AB, eciiu A(3,2), B(-1,-1) paBHa

0 13 05 0 4 7 5
8. HaliTu HOpMHUpYIOIIMI MHOXKUTEIb NpsAMoN 12x-5y+1=0
1 -13 113 L] 113 M -1/13

9. HopmanbHoe ypaBHeHue npsamoit 3x-4y+10=0 umeet Buj

M—§x+ﬂy—220 D§x+iy—220
5 5 5 5
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Déx—iy—2=0 D§x+iy+2=0
5 5 5 5

10. YpaBHenue mpsimMoit, mpoxopsmieit uyepe3 Touky A(4,-5) napamienbHo npsiMoi 2x-3y+6=0

MMEET B
[0 3x-2y+2=0 O 3x+2y+2=0
M 3x+2y-2=0 O 3x-2y-2=0

11. YpaBuenueM npsiMoi, mpoxosmieit yepe3 Touku Mi(3,-1,2) u M2(-2,0,1) sBasiercs
[Ix-3y+22z-10 [ 5x+2y-3z=0
x=3 y+1 z-2

0 2x+5y-z=0 M
-5 1 -1
12. Yron Mexay npsamMbIMu x—2:y+2:z—l u i=y—+3=z—_4 paBeH
2 10 -1 2 2
7T 13 2 1
Hep=— VI ¢ = arccos — 1@ = arccos — [l = arccos —
¢ 6 ¢ 45 ¢ 5 ¢ 13

13. Yron mexny npsmoit g = ll = % U TUIOCKOCTHIO 22X+4y+20z=0 paBeH

44 T 8
[ @ = arcsin — Op= Op=— M ¢ = arcsin —
v 45 i ?=5 ¢ 9

14. Beruucnuth paccrosinue ot Touku A(4,-1) no npsamoit 8x-6y+2=0
L] 8 M 4 L1 L3

15. Kanonnueckoe YpPaBHCHHEC 3JIJIMIICA UMCCT BULL
2 2

0Z+2=1 ERARS)
b a a b
2 2 2
g+ =1 0=+ -0
a b a- b

16. J1ns1 runepOosibl BEpHO
Ca>c 0 2b>2c [ 2b<2c M 2a<2c

17. YpaBHeHus: acCUMNTOT rumnepOo0IIbl UMEET BU

Dx=22 Dy:ﬂx |Z|y=iéx Ox=2%
£ b a a
2 2
18. DKCIEHTPUCHTET € KpHUBOI 2-T0 mopsiaka —— +~— =1 pasen
P p Pl 100 " 36 p
M 4/5 ]38 L4 s
19. YpaBHeHue AUPEKTPHUCH TapabOIbl UMEET BH/]T
Oy +2=0 Oy =-2
Y 2 Y 2
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0 x=2+1 Mx+L=0
2 2

20. Onpenenutsb YMCI0 UHBEPCUi B mepectanoBke 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
231487569

- 4 -2 +:5 -3

22. JIeKpeMEeHT MOJICTAHOBKH ( J paBeH ...

23. Ecnu B onpeaenuresnie CTPOKH M CTOJIOIBI TOMEHSATh MECTaMH, TO ONPECITUTENb:
-: IIOMEHSET 3HAK

- CTAHET PaBHBIM HYIIIO

+: HE U3MEHUTCA

- YBEJIMYUTCA HA ITIOCTOSIHHOE YUCIIO

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

26. [IpousBeneHue onpeneauTenei

23 1 2
g -(—2 paBHoO:

8 23
- 15 - 14 - 32 +:-16
31 =2
27. Boruncnuts onpenenurens |3 -2 -1
-1 5 1
--8 - -7 =120 +:-19
I 01 1
3 100
28. Omnpenenurens 4-ro nopsaka 0100 paBeH:
4 2 0 5
-1 14 +:15 -0 -1

29. CKOJIBKO MHHOPOB 2-TO NOPSJKA CONEPKUT ONPEAETUTEND 3-I0 Nnopsiaka?
-3 -6 - 16
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a 1 2

30. Anrebpanyeckum nononHeHueM B onpeaenurene |1 3 0 koamemeHTy q,, Oygner

b 5 ¢
L Jro o2 o3 a 2
b oc 5 e b s "o

31. I3 nepeuncinenbix Matpul A, ., B, ,, Cs.,, Dy, K¢ 4, N5, MOXHO IIEPEMHOKHUTH MEXKIY
cobon
= Dy, M Ky, TLA 1 Gy, <t Bg; M Ny, - B u K

6x7 6x4

32. Panrom maTpuIbl Ha3bIBAETCA ...

-2 YHCJI0 IMHEWHO HE3aBUCUMBIX CTPOK

-2 YHCJIO IMHEWHO HE3aBUCUMBIX BEKTOPOB

+: MaKCHUMaJIbHOE YHCJIO JINHEHHO HE3aBUCUMBIX CTPOK (CTOJIOLIOB)
-1 €€ MOPSI0K

4 5)(2
33. IIpousBeneHmue MaTpHIL (2 3)-(J paBHO:

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

* -1
34. Marpuna A (mpucoenuHeHHast) K marpuie A :£ 5

. 31 . 21 ' 3 -1 N 3 1
201 31 T2 1 -2 -1

~1 51
35. Marpuna A oOparHas K 3alaHHON Marpuie A = 01 HMeET BUI:

LU S O O

Kpumepuu ¢hopmuposanus oyenok no mecmosewvim 3a0anuam:
[To uToram BBHIMOJIHEHHSI TECTOBBIX 3aJlaHMH OIEHKAa MPOM3BOAMTCS IO MSATHOAIUILHON

1
HUMECCT BU .
3 j A

HIKane.

5 GaJJIOB — MOTYYar0T 00yJaIoMMecs ¢ MPaBUIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl. Beimonneno 89-100 % npennoskeHHBIX TECTOBBIX BOIIPOCOB;

4 Gamta — mosrydaroT o0yJaromuecs: ¢ MPaBWIbHBIM KOJMYECTBOM OTBETOB HA TECTOBEIC
Bompockl — 70 —88 % oT o01ero oobemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

3 Oayia — MOTyYarT 00yJaroNrecs ¢ MPaBUIHHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Bornpockl — 50 —69% ot o01m1ero 00beMa 3aJaHHbIX TECTOBBIX BOIPOCOB;

2 Oanna — MoJdy4aoT o0ydarouuecs MpaBHUIIbHBIM KOJMYECTBOM OTBETOB HA TECTOBBIE
Borpockl — 30-49 % o1 0611ero oobemMa 3aJaHHBIX TECTOBBIX BOIPOCOB.
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1 Oann — momyyaroT oOyyaromuecs: ¢ IPaBUIbHBIM KOJUYECTBOM OTBETOB HA TECTOBBIC
Borpockl — 10 —29% ot o01iero o0beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

0 6amioB — Moy4aroT 00y4aromuecs: MPaBUIbLHBIM KOJMUYECTBOM OTBETOB Ha TECTOBBIC
Borpockl — MeHee 10 % ot obmero oo6bemMa 3alaHHBIX TECTOBBIX BOIIPOCOB.

5.2.3. Ouenounvie mamepuanvl 0711 NPOGEOCHUA KOIOKGUYMA: KOHMPOAUpyemasn
komnemenuyusn OIIK-2
KomnokBuym — coOeceqoBaHue MPEMoAaBaTeisi ¢ 00y4alouIMMCs C [EIbI0 KOHTPOJIS

IJ1yOMHBl YCBOGHMsI TEOPETHUYECKOr0 MaTepuaja, M3y4eHUs PeKOMEHJOBAHHOW JIMTEpATypHl.
KosnokBuym - 3T0 (opma KOHTPOJIS, BHJ IMOMOIIM O0YYaIOLUIMMCSA U METOJ CTUMYJIUPOBAHUS
UX CaMOCTOSITEIbHON paboThl. KOMIOKBUYM OXBaThIBAET TOJBKO pa3iesl UM TeMy H3ydaeMoM
JUCLUIUINHBI.
Temuwt Konnokeuyma:

1. bunapuble anreOpandeckue omnepauuu. AjredpanyecKkue CTPYKTYpbl C OAHON U JABYMS
OMHApHBIMU OIEPALIUSMHU.

2. IlepectanoBku. Tpancno3unus B nepecraHoBke. MiHBepcus. YeTHOCTh epeCTaHOBKHU.

3. IlogcranoBkM. YeTHOCTH NMoAcTaHOBKU. CBOMCTBA MOACTAaHOBOK. JIeKpEeMEHT.

4.0Onpenenurenu n-ro nopsiaka. CpoicTsa.

5.MuHOpBI 1 anredpandeckue J0MnoJHeHHs. MeTo bl BBIYMCICHUE ONPEACIIUTENS N-T0 MOPSAIKA.

6.CucreMa nuHelHbIX ypaBHeHul. ®opmyisl Kpamepa u meron [Maycca.

7.Matpuupl. Onepauuu Hag Matpuriamu. ColicTBa onepanuil. O0paTHas mMaTpuua. Y ciIoBUs €€
CYILLECTBOBAHUS U METOJI HAXOXKACHHUS.

8.Panr mMarpuibl. MeTobl HAX0XKJIEHUS! paHra MaTPUIIbL.

9.Jluneiinble mpoctpaHcTBa. IlommpoctpanctBa. basuc u  pa3MepHOCTb  JIMHEWHOTrO
IPOCTPAHCTBA.

10.Matpuna nepexoaa. CBONCTBA.

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

12.EBkimnioBbl npoctpaHcTBa. O0ImMiA crnocod nocTpoeHusl.

13.lnuna BekTopa. Yroa mexy Bektopamu. HepaBenctBo Komm-byHskoBckoro.
14.0OproronanbHOCTh BeKTOpoB. OpToroHansHeie 6a3ucel. [Iporecc oproronanuzanuu.
15.JInnelinble npeoOpa3oBaHUs BEKTOPHBIX IIPOCTPAHCTB. Cas3p JIMHENHBIX
npeoOpa3oBanuii ¢ MaTpuiamMu. JlefcTBUs Ha/l TMHEHHBIMU IPEOOPA30BAHUSIMU.
16. KanoHMueckuii 1 HOpMaIbHbIN BUJI KBaAPATUUHON (HOPMBI.
17. TlonoxkuTenbHO-OIpeIeIeHHbIE KBaJJpaTUYHbIE (POPMBI.
18.Xapakrepuctuueckue MaTpulibl. XapakTepuctudeckue KopHHU. CoOOCTBEHHBIE BEKTOPBI.
Cob6cTBEeHHbIE 3HAYECHHUS.
19.BexTopsl. Oniepanuu HaJ BEKTOPaMH.
20.CkansipHO€, BEKTOPHOE U CMELIAHHOE NPOU3BEAECHUE BEKTOPOB. CBOMCTBA.
21.PaccTossHME MEXIy BYMs TOUKaMH Ha IJIOCKOCTH. JleneHne oTpe3ka B JaHHOM OTHOLICHUH.
[Tnomanpe TpeyronbHUKA.
22.YpaBHeHUE NPSAMOM C YIIOBBIM KOAPPHUIIMEHTOM. YOI MEXIY ABYMS MPSIMBIMH.
23.00611ee ypaBHEHU NpsAMOil. YpaBHEHHE MPSMON «B OTPE3KaAX.
24 . HopmasibHOE ypaBHEHUE IpsIMOii. PaccTossHME OT TOYKH 10 IPSIMOM.
25.Dnmurc, ranepOoiia, mapadoa.
26.001miee ypaBHEHUE MIIOCKOCTU. YTOJ MEXAY IIIOCKOCTSIMH.
27.HenonHble ypaBHEHUS IUIOCKOCTH. Y paBHEHHE MJIOCKOCTHU «B OTPE3KaX».
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28.HopmainbHoe ypaBHEHUE TIIOCKOCTH. PaccTosiHue OT TOUKH J10 TJIOCKOCTH.

29.VpaBHeHUE NPAMOH B TpocTpaHcTBe. KaHOHMUECKOE U TapaMeTpUUECKOe YpaBHEHHE ITPSIMOH.
30.B3auMHOe pacnosokeHune NpsMon U IIOCKOCTU B MMPOCTPAHCTBE.

31. O6mee ypaBuenwue [1BI1. Kinaccuduxarms [1BIT.

32. KpuBu3Ha 1 KpydeHHUE MIOCKON KPHUBOM.

33. [ToanpoctpanctBa. CymMa u nepecedenue noamnpocrpancts. opmyina ['paccmana.

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

35. OnHopoansie cucteMbl. CBOMCTBA pelieHU 0AHOPOAHbIX cucTteM. DCP.

Kpumepuu ¢hopmuposanus ouenox no KOHmpoaIbHbIM MOUKaM (KOI0KeUYM)

«OMAUYHBLU (8bICOKULL) YpOBeHb Komnemenyuuy (5 0aUIOB) - CTAaBUTCS B Cllydae, Korja
o0yyJaroImuics: IeMOHCTPUPYET 3HaHUE TeopeTndeckoro Mmarepuaina Ha 100%;

«xopoutuli (HOpManbHLLL) YpoBeHb Komnemenyuuy (4 6aJIOB) - CTABUTCS B CiIyvae, KOrja
o0yyJaroImuics: IeMOHCTPUPYET 3HAHUE TeOpeTUYecKoro Matepuaina Ha 70%;

«V0081eMBOPUMENbHBIL (MUHUMANbHDIL, NOPO206bIl) YposeHb Komnemenyuuy (3 Oaina) —
CTaBUTCS B Cllydae, KOrja OOydJaromMHCS 3aTpydHSICTCS C MPaBHIBHON (HOPMYIMPOBKOM
TEOPETUYIECKOTO MaTepHaja, JaeT HETOJHBIA OTBET, JEMOHCTPUPYET 3HAHHE TEOPETHYCCKOTO
marepuaina Ha 55%;

«Hey0081IemeopUmeNbHblll (HUd*ce Nopo208020) yposeHsb komnemeHyuuy (2 1 MeHee 0aJioB) —
CTaBUTCS B Cly4yae KOrja OOY4YalolWiics JaeT HEBEpPHYIO (OPMYIHUPOBKOM TEOPETUUECKOro
Marepuaina, JaeT HEBEPHBIM OTBET, JIEMOHCTPUPYET HE3HAHHE TEOPETHUECKOro Marepuayia Wid
3HaHUE MaTtepuasia MeHee, yeM Ha 40 % 3anay.

5.3. Ouenounvie mamepuanwl 011 RPOMENCYMOUHOU ammecmayuu.
Lenvio npomesicymounou ammecmayuy TO JUCUUIUIMHE SBISETCS OLIEHKA KauecTBa

OCBOGHHUS JTUCHUIUIMHBI  oOywarommumucs. OnHa mpenHasHayeHa Al OOBEKTUBHOTO
MOJATBEPXKJICHUSI W OIEHUBAHUS JOCTUTHYTBIX PE3YNbTaTOB OOy4YEHHS TOCJIe 3aBepUICHUS
W3y4YeHUsT TUCHUTUTMHBL. OCYIIECTBIISIETCS B KOHIIE CEMECTpa U MPEACTABISET COO0H UTOTOBYIO
OLICHKY 3HaHWH B BUJE DK3aMEHA.

IIpomexyTouHasi aTrTecTalusi MOKET NMPOBOAMTHCS B YCTHOM WIIM MHMCbMEHHOH (opme.
Ha npomexxyTounyto arrecTtaruto oTBoguTcs 10 30 6aos.

Bonpocwt na 3auem no oucyunaune «Anzeopa, zeomempun»
(konmponupyemas komnemenyus OIIK-2):

Anrebpanueckue CTpyKTYpbI ¢ 0IHOM OMHapHOi! anreOpanyeckoit oneparnueid. CBOHCTBa.
Konbno. Coiictsa. [Ipumepsr.
[Tone. CBoiicta. [Ipumepsl.
Xapakrepucrtuka nois. Teopema. [Toamnoane.
ITepecranoBku. Teopema o uncie nNepecTaHOBOK JJIUHBI 7.
Tpancno3unus B nepectaHoBke. MHBepecus. YetHocTs nepectaHoBKkuU. Teopema.
[ToncranoBku. YerHocTh moACTaHOBKU. (CBOWMCTBA  YMHOXKEHHUS  IOJCTAHOBOK.
JlexpeMeHT.

Nk v =

*

Omnpenenurenu n-ro nopsaka. CeoiicTsa

MuHops! 1 anredbpandeckue nonoiaHenus. Teopema Jlamnacca.

10. PaznoxxeHne onpenenuTests 1o dJIeMeHTaM CTPOKHU. Beruncienue onpeaennTens MeTo0M
AHHYJIUPOBAHUA 3JICMCHTOB CTPOKH.
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11.
12.
13.
14.
15.
16.

17.
18.

19.

20.

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

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Cucrema JIMHENHHBIX ypaBHEHUH KpaMmepoBckoro tuna. Merox Kpamepa.

Matpuusl. Onepanuu Hajg Matpuiamu. CBoiicTBa onepanui.

OO0parHast maTpuIia. Y CIOBHS CyIIECTBOBAHMS.

Teopema 00 onpenenuresne NPOU3BEACHUE MATPULI.

Panr marpunsl. Teopema o panre MaTpuLbL.

JIuneitneie mpoctpancTBa. [Ipumepsl. bazuc u pa3sMepHOCTh JIMHEHHOTO MPOCTPAHCTBA.
Teopema o 6a3uce.

[Tonmpocrpanctso. Cymma u nepeceuenue noanpocrpaacts. @opmyiia ['paccmana.
EBximnoBsl npoctpaHcTBa. JlnmHa BekTopa. Yrom Mexny BekTopamu. HepaBeHCTBO
Komu-byHsAKOBCKOTO.

OpTOroHaIbHOCTH BEKTOPOB. OpTOrOHATIBHBIE M OPTOHOPMUpPOBaHHBIE Oa3zuckl. Teopema
CYILIECTBOBaHMS OPTOrOHAIBHOIO Oa3uca.

Jlunelinple MpeoOpa3oBaHMsA BEKTOPHBIX NPOCTpaHCTB. JlelicTBUS Haj JIMHEHHBIMHU
peoOpa3oBaHUSAMH.

KBanpatuunsie popmsl. Teopema o panre kBagpaTUUHON (GOPMBI.

KanoHnveckuii ¥ HOpMaJIbHBINA BUJ KBaJpaTuyHoi popmbl. Meron Jlarpanxa.
[TonoxurensHO onpeneneHHble kBaapaTuyable popmel. Kpurepuit CunbBectpa.
XapakTepUCTUYECKUE MATPULIBL. XapaKTEPUCTUUECKNE KOPHHU.

CobcTBennbie BeKTopbl. CoOCTBEHHBIE 3HaUeHU. Teopema.

Bextopsl. Onepanuu Haa Bekropamu. CBoiicTBa onepanuil.

CkansgpHoe npousBeieHne BeKTopoB. CBOMCTBA.

BekropHoe npounsseneHue BeKTopos. CBoOCTBa.

CmemanHoe pousBeieHue BEKTOpoB. CBOMCTBA.

PaccTosHue Mexay AByMs TOYKaMM Ha IUIOCKOCTH. JleleHue oOTpe3ka B JTaHHOM
oTHouieHuH. [Tnomane TpeyronbHuKa.

YpaBHEHUE MPSIMOH C YIIIOBBIM KO3(PPHUIUEHTOM. YTOI MEXTy ABYMS IPSIMBIMU.
OO0m1ee ypaBHEHUM NMPSMON. YpaBHEHUE TIPSIMOM «B OTPE3KAX).

HopmanbHoe ypaBHeHUE npsaMoil. PaccTosHrE OT TOYKH A0 MPSIMOIA.

Onnunc. KaHoHMuYeckoe ypaBHEHHE 3JUIUIICA.

['nnep6ona. KanoHn4yeckoe ypaBHeHUE TUIIEPOOIIBI.

[Tapa6ona. KanHoHnueckoe ypaBHeHHE napadoIbl.

IInockocTe B ipocTpaHcTBE. Pa3nuuHble ypaBHEHHUS MIJIOCKOCTH.

HopmManbHOe ypaBHEHUE INIOCKOCTU. PacCTOSIHUE OT TOUKH JI0 MJIOCKOCTH.

B3anmHOe pacrosokeHne NpsiMOl U INIOCKOCTH B ITPOCTPAHCTBE.

O61ee ypaBuenue [1BI1. Knaccuduxanus [1BII.

Kpumepuu oyenxku xauecmea oceoenus oucyunaunsl (Ilpunoscenue)
OneHka «3aumeno» - ypOBEHb 3HAHUN CTYJIEHTa COOTBETCTBYET TPEOOBAHUSM:
- CTYJICHT MOKAa3bIBAET MOJTHBIE U TTyOOKHE 3HAHUS MPOTPAMMHOT0 MaTepHuaa, IOTUYHO U

APTYMCHTUPOBAHO OTBCYACT Ha IMOCTaBJICHHBIN BOIIPOC, a TAKKC OOIOJHUTCIBbHBIC BOIIPOCHI,

MMOKa3bIBAET BHICOKHUIM YPOBCHBb TCOPCTUICCKUX 3HAHUMH.

- CTYACHT IIOKa3bIBACT I‘J'IY6OKI/IC S3HAaHUA TIPpOrpaMMHOI0 Marcpuajia, rpaMOTHO €ro

usjgarac€t, J0CTaTO4YHO IIOJIHO OTBEYACT Ha ITOCTaBJICHHBIN BOIIPOC 1 AOIIOJHHUTEIBHBIC BOIIPOCHI,

YMEJIo

dbopmynupyeT BBIBOABL. B TOXE BpeMs TpH OTBETE JOIMYCKAeT HECYIIECTBEHHBIE

MOrpCIIHOCTH.
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- CTYJICHT MTOKa3bIBAET JI0CTATOYHBIC, HO HE TTTyOOKHE 3HAaHUS MPOTrPaMMHOTO MaTepHana;
IpU OTBETE HE JOMYCKaeT IrpyObIX OMIMOOK WJIM MPOTUBOPEUMH, OJHAKO B (OPMYIHPOBAHUHU
OTBETa OTCYTCTBYET JOJDKHAs CBSI3b MEXKIY AaHAJIN30M, apryMeHTalued M BbIBomamu. Jlis
MOJIy4YEHHUS IPAaBUIBHOTO OTBETA TPEOYETCS YTOUHSIOUINE BOIIPOCHI.

OueHka «He 3aumeHo» - CTYJCHT IOKA3bIBACT HEIOCTAaTOYHBIC 3HAHUS MPOTPAMMHOIO
Marepuana, He CIIoCOOEH apryMEHTHPOBAHHO M IOCIIEIOBATEIIFHO €r0 HM3JIaraTh, JOMYCKaeTCs
rpyOble OmMOKN B OTBETaX, HETPABUIBHO OTBEYACT HAa MOCTABICHHBIN BOIPOC MIIH 3aTPyJHIETCS
C OTBETOM.

6.MeT0}II/I‘IeCKI/Ie MaTepHalJibl, ONPEACTAIONINE TPOUHECAYPHI OCHUBAHUA 3HaHH]7[,
yMeHHﬁ, HAaBbIKOB U (I/I.]'[I/I) OnbITA JEATCJIBHOCTH

MaxkcumansHas cymma (100 GansoB), Habupaemasi CTyI€HTOM IO JTUCIMIUIMHE BKIIOYAET
JIB€ COCTaBJISIOIINE!

— nepeas cocmagnAwas — OLUEHKa pPEryIsIpHOCTH, CBOEBPEMEHHOCTHM M KadyecTBa
BBITIOJTHCHUSI CTYJACHTOM Yy4eOHOW paboThl MO M3YYEHHUIO IUCIHUIUIMHBI B TEYCHHE IEpPHOJa
U3ydeHHsl NUCHUILTHHBI (He Oosnee 70 OamwioB). bamibl, xapakTepu3yrolHe YCIIeBaeMOCTh
CTYJCHTA 10 TUCUIUILINHE, HAOMPAIOTCS UM B TCUECHHUE BCETO TMepro1a 00yIeHUS.

—8mopas cocmasnaoujas — OlieHKa 3HAaHUH CTY/ICHTA 110 pe3yJibTaTaM MPOMEKYTOUHOM
arrectanuu (He 6onee 30 —6amioB).

Kputepuem oreHkr YpoBHS CHOPMHPOBAHHOCTH KOMIICTCHIIMA B paMKax Y4eOHOH

JTUCIUILINHBL «AJrebpa, reOMEeTpHs» BO 2 CEMECTpE SBIISETCS 3a4eT.

OOmuii 6amn Tekymero W pyOeKHOTO KOHTPOJIS CKIIAABIBACTCS W3  CICIYIOIIHX
COCTaBJISIOLIUX NTPUIIOKEHUS 2.

Ilenvto npomesrrcymounvix ammecmayuii 10 JUCUUIIMHE SBISIETCS OLEHKAa KayecTBa
OCBOCHHS JUCIUTUIMHBI 00y4JarOIUMUCS.

Kpumepuu oyenku kauecmea 0c60eHUA OUCUUNTIUHbL

OneHka «3aumenoy - ypOBEHb 3HAaHUN CTY/IEHTa COOTBETCTBYET TPEOOBAHUSM:

- CTY/ICHT IOKa3bIBa€eT MOJIHbIE U [NTyOOKHe 3HAaHUS IPOrpaMMHOT0 MaTepHuaa, JOrMuHO U
apryMEHTHPOBAHO OTBEYAET Ha IOCTABJIEHHBIH BOMPOC, a TAK)Ke JOMOJIHUTENbHBIE BOMPOCHI,
ITOKa3bIBAECT BBICOKMI YPOBEHb TEOPETUUECKUX 3HAHUM.

- CTYJEHT IOKa3blBaeT IJIyOOKHE 3HAHMSI MPOrpaMMHOr0 MaTepuaja, IPaMOTHO €ro
U3JIaraeT, JOCTaTOYHO MOJHO OTBEYAET Ha MOCTABJIEHHBIN BONPOC U JONOJHUTENIbHbBIE BOIPOCHI,
yMmeno (GopMyaupyeT BbIBOABI. B Toke Bpems mHpu OTBETE JONYCKAeT HECYIIECTBEHHbIE
MOTPELIHOCTH.

- CTYJICHT MOKa3bIBAET JIOCTATOYHBIE, HO HE TTIyOOKHE 3HAHUS MPOrPaMMHOI0 MaTepuaa;
OpU OTBETE HE JOMYCKaeT IpyObIX OLIMOOK WJIM MPOTUBOPEUYMH, OJHAKO B (POPMYIHPOBAHUHU
OTBETa OTCYTCTBYET JIOJDKHAs CBSI3b MEXIY aHAJIU30M, apryMeHTanued M BbIBojamu. Jlis
MOJIyYEHUs IPAaBUILHOTO OTBETAa TPEOYETCs] YTOUHSIONINE BOIPOCHI.

OneHka «He 3aumeHO» - CTYJEHT MOKa3bIBA€T HEAOCTATOYHBIE 3HAHUS MPOTPAMMHOIO
MaTepuaia, He ClocoOeH apryMEHTHPOBAHHO U IOCJENI0BATENbHO €ro H3JaraTh, JOMYCKAeTCs
rpyOble OIIMOKH B OTBETAaX, HETMPABUIHHO OTBEUAET HA MOCTABIEHHBIA BOMPOC WU 3aTPYyIHAETCS
C OTBETOM.

Tumnossle 3a1anus, odecneunBaromue GpopmupoBanue komnereHuii OIIK-2 npencrasieHs! B
Tabmuie 7.
Tabnuya 6. Pe3ynbTaThl OCBOSHUS YU€OHOM TUCIUILIMHBI, TOIeXKAIUE TPOBEPKE
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Pe3yabTarsl

OcHOBHBIE ITOKA3ATEJIHN

Buja onenouHoro marepuaJa,

BBIOMpATh HHCTPYMEHTAIbHBIC
CpPEACTBA COOTBETCTBUH C
MOCTaBJICHHOM 3a7auei,
AHAJIU3UPYET PE3YJIbTAThI
pacyeToB ¥ 0OOCHOBBIBACT
MOJyYECHHBIEC PE3YJIbTAThI.

o0yueHust OLICHKHU pe3yJ1bTaToB ol0ecrneyuBaoIme
(KoMIeTeHIUN) 00y4eHust ¢dopmMupoBaHne KOMIIETEHIIMH
3HaTh: TUnoBBIE OIIEHOYHBIC MATEPHAIIBI
OIIK-2 BOCIPOU3BOJINUT TEPMUHBI, JUISl yCTHOTO ompoca (pazoen 5.1.1
CIIOCOOHOCTBIO KOHKpPETHBIE (PaKThl, METO/IbI U NeNe 1-9, 15-21 u op.)
MPUMEHSITh poLeaypbl, OCHOBHbBIE Tunosble OLIEHOYHbIE MaTEPHAIIBI K
COOTBETCTBYIOILUN MIOHSATHSI, 3auerty (pasoden 5.3., NeNel-40);
MaTeMaTH4eCKUn MpaBUJIa U MPUHLUIIBI OneHouyHble MaTepUaNbl IS
ammapar JJisl pelIeHus MaTeMaTHIeCKOTO MIPOBEICHUS KOJUIOKBUYMa
po¢eCCHOHATBHBIX WHCTPYMEHTAIBHBIX (paszoen 5.2.3,
3a/1a4 CpeacTB 00pabOTKH NoNel-20, 22-24 u op.)
MOCTaBJICHHBIMU TunoBble TECTOBBIC 3a/IaHUS
npodeccnoHaTLHBIMH (pasoen 5.2.2 , NeNel-14,
3a/1a4yaMH. 20-24 u op.)
OrneHouHbIe MaTepUANIBI JIst
CaMOCTOSITENILHOM pabOTHI
(munosvie 3a0auu pazoen 5.1.2.,
3a0anus k meme 4-6)
YMers: TUMOBBIE OIIEHOYHBIC MATEPHAIIBI

JUTsL yCTHOTO otpoca (pazden 5.1.1
NeNo8-17 ,20-24 u op.)
OneHouyHble MaTepUaNbI IS
CaMOCTOSITENILHOW PabOTHI
(munosvie 3a0auu pazoen 5.1.2.,
3a0anus k meme 2-4)
OneHouyHble MaTepUANbI IS
KOHTPOJIbHON pabOThI
(pazoen 5.2.1, 3a0anus k
eapuanmy 1-3);
TunoBble TeCTOBBIE 3aaHUS
(pazoen 5.2.2., NoeNelO-17 u op.)

Biaagern:

- METOJIJaMH BBIOOpA
WHCTPYMEHTAILHBIX CPEJICTB,
aHajan3a u 00pabOTKHU JaHHBIX,
HEOOXOIUMBIX JJISl PEeIICHUS
MpOoeCCUOHAIIBHBIX 3a]1a4.

OrneHoYHBIE MaTepUATBI IS
CaMOCTOSITENIbHOM pabOThI
(munosvie 3a0auu pazoen 5.1.2.,
3a0anus k meme 5-8);
TunoBble OlIEHOYHBIE MaTEPHAIIBI
K 9K3aMeHy (pazoen 5.3, NeNel-35)
OrneHOYHBIE MaTepUATBI IS
KOHTPOJIbHON pabOThI
(pazoen 5.2.1, 3a0anus
K eapuanmy 4-5)

Takum o00pa3oM, BBIMOJHEHWE THIIOBBIX 3a/JaHHM, NPEJICTABICHHBIX B pazaeie S

«O11eHOYHBIE  MaTepHaIIbI

IIPOMEKYTOUHON

aTTeCTainumn»

ITO3BOJIUT

o0ecrneuynTs

JUISL TEKYyImero W pyOeXHOro KOHTPOJS YCIIEBAEMOCTH U

CMOCOOHOCTh  MPUMEHSTH

COOTBETCTBYIOLIMI MaTeMaTHUECKUH anmapaT JUis pereHus nmpopeccuoHanbHbix 3aaa4 (OI1K-2).

7.Y4eOHO0 — MeTOANYECKOe o0ecneyeHue T CIMIINHbI

7.1. HopMaTHBHO-3aKOHOAATEIbHbIE AKThI
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1.

10.

11

I'paxnanckwuii kogekc PD: [anexTponHsiil pecypc]// Jloctyn u3 cnpaBouHoi cucteMsl "['apant".
http://www.garantexpress.ru.

@enepanbHblii TOCYAAPCTBEHHBIM 00pa3oBaTeNbHBIA CTaHIAPT BBICIIETO OOpa30BaHUS IO
HanpasiieHuto moArotoBku 10.03.01 Muadopmanmonnas 6e30macHocTh (YypoBeHb OakaaaBpuara),
10.03.01 Mudopmanronnas 6e301macHOCTh (YpOBEHb OakajgaBpuaTa), yTBEPKICHHBIN MPUKA30M
MunuctepcTBa oOpazoBanus u Hayku Poccutickoit @enepanmu ot «01» gexadpst 2016r. Nel515
(3apeructpupoBano B Muntocte Poccun «20» nekadps 2016r. Ne44821)
http://fgosvo.ru/uploadfiles/fgosvob/100301.pdf

MuxaneB A.A. Anreb6pa MaTpuIl U JTUHEHHBIE MPOCTPAHCTBA [ DNEKTPOHHBIN pecypc]/ Muxaies

A.A., Muxanes A.B.— DnekTpoH. TeKcToBble naHHble.— M.: HWHTepHeTr-YHuBEpcuTeT
Nudopmanmonnsix Texwomorumit (MHTYUT), 2016.— 145 c— Pexum gocryma:
http://www.iprbookshop.ru/52180.html.— 3BC «IPRbooks»

7.2. OcHOBHAas1 JIUTEpaTypa.

®denepanpHblil 3akoH "OO0 oOpa3oBanuu B Poccuiickoii @eaepanun" ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons doc LAW 140174/

. JlenoBckass E.B. Jluneitnas anrebpa wu anHanmutudeckas reomerpusi. COOpHUK 3amad

[DnexTponHbI pecype]: nmpaktukym/ JlenoBckas E.B.— DnekTpoH. TeKcToBbIe JaHHBIe.— M.:
MockoBckasi rocyiapcTBeHHas akajaemMusi BoaHoro tpaHcmnopta, 2017.— 100 c.— Pexum
nocryma: http://www.iprbookshop.ru/76710.html.— DBC «IPRbooks»3.

HlepctoB C.B. AHanuThueckas TreoMeTpus M JMHEHHass anreOpa. Marpuillbl U CHUCTEMBI
ypaBHeHMH [DnekTpoHHbI pecypc]: yueOHO-meronunyeckoe mnocodbue/ IlepctoB C.B.—
DJIEKTPOH. TeKCTOBbIE NaHHble.— M.: U3natensckuit JJom MUCuC, 2015.— 17 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/64171.html.— 3BC «IPRbooks»

I'ycak A.A. Amnanutuueckas reomerpuss M JuHeiHass anreOpa. Ilpumepsl u 3amauu

[DnexkTpoHHBI pecypc]: yueOHoe mocobue/ I'ycak A.A.— DIIEKTPOH. TEKCTOBbIE JaHHbIC.—
MuHck: TerpaCucremc, 2011.— 265 c— Pexum JocTyna:
http://www.iprbookshop.ru/28035.html. — 3BC «IPRbooks»

7.3. JlonoaHuTeIbHAS JIUTEPATypa
Ananus JILA. COOpHMK 3a7ay 1O aHAJIUTHUYECKOW TIeOMeTpUM U JIMHEHHOW anreOpe
[Dnextponnsblii pecypc]/ Ananus JI.A., DI'yceiin-3ane C.M., JpmHNKOB M.A.— DIEKTpoH.
TEKCTOBBIE  JaHHbBIe.—  M.: Jloroc, 2005— 376 c— Pexumm  pocryma:
http://www.iprbookshop.ru/9121.html.— 9BC «IPRbooks»
PomannukoB A.H. Jluneiinas anreOpa [ DekTpoHHBIN pecypc]: yueOHoe mocodoue/ PomaHHUKOB

A.H.— DnektpoH. TekcToBble aHHble.— M.: EBpa3uiickuii OTKpbITbIN HHCTUTYT, MOCKOBCKHI
roCy/1IapCTBEHHBI YHUBEPCUTET SKOHOMHKH, CTATUCTUKU U MH(popmatuku, 2007.— 124 c.—
Pexxum noctyna: http://www.iprbookshop.ru/10890.html.— 3BC «IPRbooks»

CkpeiuioBa E.B. Jluneitnas anrebpa [DnekTpoHHBIN pecypc]: yuebHoe mocobdue/ CKpblyioBa
E.B., benoBa 0O.0.— OnekTpoH. TekcToBble nAaHHble.— KanunuHrpan: banrtuiickuii
¢benepanbublii yHHBepcuTeT MM. MMmmanywia Kanra, 2010.— 151 c¢.— Pexum npocryna:
http://www.iprbookshop.ru/23814.html.— 9BC «IPRbooks»

. AxmerrasmeBa B.P. Marematuka. Jlunelinas anreOpa [DneKTpoHHBIH pecypc]|: ydeOHOE

nocobue/ Axmerranuesa B.P., I'ansyraunosa JI.P., Tansyranao M.Y.— DneKkTpoH. TEKCTOBbIE
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nanHsle.— M.: Poccuiickuii rocynapcTBeHHbI yHUBepcuTeT npaBocyaus, 2017.— 60 c.—
Pexxum noctyna: http:// www.iprbookshop.ru/65863.html.— 3BC «IPRbooks»

7.4. llepuoguyeckne U31aHUs.
12. Bectnuk MI'Y Cepus 1. Matemaruka. MexaHuka.
13. U3Bectust PAH. Cepust MaTemaTuueckas

14. Ycnexu MaTeMaTH4eCKuX HayK

7.5.AnTepHeT — pecypcesbl.

[Ipu wm3yueHHM IUCHUIUIMHBI «Anredpa, reoMeTpus» OoOydarouiuecs

JOCTYIIOM (yJIaJ€HHBIN IOCTYI) K pecypcam:

—  0bwue ungopmayuonnvle, CNpagoyHvie U NOUCKOBbLE:

15. CnpaBounast mpaBoBas cuctema «l apant». URL: http://www.garant.ru.
16. CnpaBounas npaBoBas cuctema «Koncynsrantllmoc». URL: http://www. consultant.ru
17. bubmuotexka KBI'Y http:/lib.kbsu.ru

obecneueHsl

18. DnekrpoHHO-OMOIMOTEUHAs cucrema «KoHcynbTant CTYJEHTa»
http://www.studentlibrary.ru/
K CO8peMEHHbIM NPOPeccuoOHaNbHbIM 0a3aM OAHHBIX:
Ne Haumenosa- Kparkas xapakrepucruka Anpec caiita YcaoBus
n/n HHe AocTyna
3JIEKTPOHHOI0
pecypca
1. OB/1 PT'b DJNEeKTPOHHBIE BEPCUU TTOITHBIX http://www.diss. | ABTopu30BaH-
TEKCTOB JUCCEPTALNI U rsl.ru HBIM JOCTYII U3
aBTopedeparos u3 hoHaa OnoOIMOoTEKH
Poccuiickoii rocynapcTBeHHOM (x. 112-113)
OubIMoTEKN
2. «Web of PedepaTusHo- http://www.isikn | loctym mo IP-
Science» oubnmorpaduueckas u owledge.com/ aagpecam KbI'Y
(WOS) HayKOMeTpHYecKas 6a3za JaHHBIX,
B KOTOPOW MHAECKCUPYIOTCS
0K0JI0 12,5 ThIC. )KypHAJIOB
3. SciVerse PedeparuBHas u aHamuTHYECKAs Hocrtyn o IP-
Scopus 0a3a IaHHBIX, COAEpIKaIIas http://www.scop | agpecam KbI'Y
(«Scopusy) 21.000 peuen3upyeMsbIx us.com
xypHasoB; 100.000 kHur;
370 KHW>KHBIN cepHil;
6,8 MIIH. T0KJIa/10B U3 TPY/AOB
KOH(DepeHIHi
4. Hayunas DnekTpoHHas OMOIMOTEKa http://elibrary.ru | [Tonubri
AJNIEKTPOHHAS Hay4YHBIX yOIHUKauii - JOCTYTI
O6ubanoreka MOJIHOTEKCTOBBIE BEPCUU OKOJIO
(HOb POOU) | 4000 nnoctpannsix u 3900

OTEYECTBEHHBIX HAyYHBIX
KYpPHaJIOB, pedepaTsl
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nyosnmkanuit 20 TeICSY KYpHAJIOB,
a Tak)ke onucanus 1,5 MiH.
3apyOeKHBIX H POCCUNCKHUX
JIACCEepTALUH.
2800 poccuiickux KypHaJIOB Ha
0e3B03ME3/THOM OCHOBE
baza manHBIX Hannonansnas nandopmanuonto- | http://elibrary.ru | ABTOprU30BaHH
Science Index | aHamuTHUECKas cucTeMma, BIN JIOCTYTI.
(PUHLI) aKKyMynupytomas o6omiee 6 [To3Bomsier
MUJUIMOHOB ITyOIHKaIi JOTIOJTHSITH U
POCCHUICKHX aBTOPOB, a TAKXKE YTOUHSTh
nHpopMaIuo 06 ux CBEJCHUS O
nUTUpOBaHUU U3 6osee 4500 myOJIUKaIusIx
POCCHUIMCKHX KYpHAJIOB. yueHbIX KBI'Y,
UMEIOUINXCS B
PUHIL
Harmmonanenass | OObeAMHEHHBIN 3JICKTPOHHBIHA https://H36.pd Hocrym ¢
JIEKTPOHHAS Kartajor (OHIOB POCCHICKIX AJIEKTPOHHOTO
OoubroTeka OMOJIMOTEK, COACPIKAIITII YUTATBHOTO
PI'b 4 331 542 3eKTpOHHBIX 3aa
JOKYMEHTOB 00pa30BaTeIbHOrO U Ooubnmorexku
HAYYHOTI'O Xapakrepa 1o KbI'Y
Pa3IMYHBIM OTPACISM 3HAHUHN

- KpOMe TOIro 06yqafonmec;1 MOT'YT BOCIIOJIb30BAThHCA HpO(l)CCCI/IOHaJ'IbHBIMI/I
IIOMCKOBBIMH CUCTEMAMU:

19. IlonnoTtekcroBas 6a3a nanHbix ScienceDirect: URL: http://www.

sciencedirect.com.
20. Maremaruyeckas uHTepHeT-Onbmmorexka URL: https://math.ru/lib/cat/

g 3¢ heKTUBHOTO YCBOEHUS AUCIMILINHBI, TOMUMO Y4eOHOT0 MaTepuala, CTyAeHTaM

H€06XOI[I/IMO IMOJIB30BaThCA JaHHBIMU BCCMI/IpHOI\/JI CETUu I/IHTCpHeT, TaKUMH CaﬁTaMI/I, KakK:

21. PlanetMath.Org — Marematuueckasi SHIIUKIIOTIC TS
22. I'moccapwuii mo maremaruke http://www.glossary.ru/cgi-
in/gl sch2.cgi?RMgylsgyoqg

23. Hayunas snextponHas 6ubnuorexka eLIBRARY.RU http://www.elibrary.ru
24. DnexTpoHHO-0MOIMOTEeUHas crucTteMa «Jlanb» https://e.lanbook.com/

25. ObpazoBarenbHbIil MaTemMaTtudeckuit caiit URL: http://www.exponenta.ru

7.6. Memoouueckue ykazanus no npoeeodeHuIo paziuyHslxX y4eOHblX 3aHAMUN U
U008 CAMOCMOAMENbHOU PAOOmbL.

VYuebHast paboTa 1o JUCHUIUTHHE «AJre0pa, TeOMETPUs» COCTOUT U3 KOHTAKTHOM paboThI
(JlekMu, MpaKTUYECKUE 3aHATHUS) U CAMOCTOSITEIbHON pabOTHI.

JUis MOATOTOBKM K MPAKTHYECKUM 3aHATUSAM HEOOXOTUMO PACCMOTPETh KOHTPOJbHBIE
BONPOCHI, MpPU HEOOXOAMMOCTH OOpaTUTBhCS K PEKOMEHAYyeMOM JuTepaType, 3amucaTh
HETNOHSATHBIE MOMEHTBI B BOIIPOCAxX I YSICHEHUsSI UX Ha MPEACTOSIIEM 3aHATHH.

Memoouueckue pekomenoayuu no u3y4eHuro OUCYUNIUHbBL
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«Anzeopa, zeomempusn» 013 00yuarowuxca

[Ipuctynas Kk M3y4eHUIO NUCHUIUIMHBI, OOydaromeMycs HEOOXOAMMO O3HAKOMHUTHCS C
TEMaTUYECKUM IUIAaHOM 3aHATHH, CIIMCKOM PEKOMEHIOBAaHHOW y4yeOHOW nmteparypbl. Cremyer
VSICHUTH TIOCJICIOBATEIILHOCT BBITIONHEHUS! WHIMBUIYaTbHBIX Y4COHBIX 3aJlaHUM, 3aHECTH B
CBOIO pabouyro TeTpaJb TEMbl U CPOKH MpPOBEACHHUS ceMuHapoB. [Ipu M3ydeHUM AUCHUIIIMHBI
oOyyaroluecs: BBIIOJIHAIOT CIEIYIOIIME 3aJaHus: M3y4aloT PEKOMEHJOBAHHYI YYEOHYI0 M
HAyYHYIO JIUTEpaTypy; MUIIYT KOHTPOJIbHbIE PabOThI; BBHIMOJIHSIIOT CAMOCTOSTEIbHBIE PAalOOTHI,
YYaCTBYIOT B BBITIOJTHEHUH MPAKTHUECKUX 3aJaHHA. Y POBEHb U TTTyOMHA YCBOCHUS JUCIUILTUHBI
3aBUCST OT aKTHMBHOW M CHCTEMaTH4eckoil paOOThl Ha JIEKIMSX, U3yYEHUS PEKOMEHIOBAHHOM
JUTEPATypPhl, BBIMOIHEHHS] KOHTPOJIbHBIX MUCbMEHHBIX 3a/laHUI

Kypc uzyuaercs Ha JEKIUAX, CEMUHApaX, MPU CAMOCTOSITEIbHOW W HMHIAUBUAYATHHOMN
pabote oOyuatomuxca. OOywarommiics I TOJHOTO OCBOCHMSI MarepHalia JODKeH He
MPOIYCKATh 3aHSITHSI U aKTUBHO Y4aCTBOBATh B y4eOHOM Tporiecce. JICKIINH BKITFOYAI0T BCE TEMBbI
U OCHOBHBIE BOIIPOCHI TEOPUU W MPAKTHKHU. (s mMakcumanbHON 3(PGEKTUBHOCTH H3YyUCHHS
HEOOXOAMMO TOCTOSSHHO BECTH KOHCIIEKT JIEKIMM, 3HAaThb PEKOMEHAYEMYIO MpEerojaBareiemM
JUTEpaTypy, MO3BOJIAIOIIYIO JONOJHUTH 3HAHUS M JIydYllle MOJATOTOBUTHCS K CEMHUHAPCKUM
3aHSATHUSAM.

B coorBercTBMM C y4eOHBIM IJIAaHOM Ha KaXAyl0 TeMy BBIIEICHO HE00X0auMoe
KOJIMYECTBO YaCOB MPAKTUYECKUX 3aHATUN, KOTOPBIC MPOBOISTCS B COOTBETCTBUU C BOIIPOCAMH,
PEKOMEHI0BAaHHBIMU K M3YYEHHUIO T10 OIpeieeHHbIM TeMaM. O0yJaronuecs JOIKHbI PETyIsIpHO
TOTOBHUTHCSI K CEMUHAPCKUM 3aHITHSM M Y4aCTBOBATh B 00CYKJIEHUU BOMIPOCOB. [Ipu moaroroske
K 3aHATHUSM CJIeIyeT PyKOBOJICTBOBATHCS KOHCIIEKTOM JICKIIHIA 1 PEKOMEHIOBAaHHON JTUTEPATyPOH.
Temaruueckuid TUIaH JUCHUIUIHHBI, y4eOHO-METOIWYCCKHUE MAaTEpHallbl, a TaKkKe CIIHCOK
PEKOMEHI0BAaHHOM JIUTepaTyphl IPUBEIECHBI B paboyeil mporpamme

Memoouueckue pekomenoayuu npu padome HA0 KOHCHEKMOM
60 6pems npogedeHus 1eKyuu

B mporecce neKIMOHHBIX 3aHATUHN 11€J1eCO00pa3HO KOHCTIEKTHPOBATh YUeOHBIM MaTepual.
Jis aTOro wucnosb3yroTcs OO0IIMe M YTBEpAMBILMECS B MPAKTUKE NPaBWIA, U IMPUEMbI
KOHCIIEKTUPOBAaHUS JICKIUH.

KoncnektupoBanue JIEKIHUM BEAETCS B CHENUAIBHO OTBEICHHOW MJIA 3TOr0 TETPaH,
KOKIBIA JIMCT KOTOPOM JOJDKEH MMETh TIIOJs, Ha KOTOPBIX JENAlTCAd TIOMETKH W3
PEKOMEH/I0BaHHOM JUTEpaTyphl, JOMOJHSIONINE MaTepuana MPOCIYIIaHHON JIEKIIMH, a TaKXke
HOJYEPKUBAIOIINE 0COOYIO BAXKHOCTh TE€X UM MHBIX TEOPETUUYECKUX MOJT0KEHUH.

[lenecooOpa3Ho 3anmuChIBaTh TEMY U IUIAH JIEKLIUNA, PEKOMEHIyEMYIO JINTEPATYPy K TEME.
3anucH pas3zenoB JIEKIUU JOJDKHBI MMETh 3arojOBKH, MOJA3aroJIOBKH, KPACHBIE CTPOKH. Jlis
BBIJIEJICHUS Pa3/IeJIOB, BBIBOJOB, ONPEAEICHUI, OCHOBHBIX M€ MOKHO MCIOJIb30BaTh I[BETHHIC
pPYYKHU U GIoMacTepsl.

HazBanHble B J1€KIUU CCHUIKM HA MEPBOMCTOYHUKU HAJ0 MOMETUTH Ha MOJSIX, YTOOBI IPH
CaMOCTOSITENIbHOW paboTe HaWTH W BOMCaTh HX. B KOHCIEKTE JIOCIOBHO 3alMCBIBAIOTCS
onpezaeneHuss noHatud. OcTanbHOE JOHKHO OBITH 3alKMcaHo cBOMMHU cioBamu. Kaxaomy
CTYACHTY HEOOXOIUMO BbIpAa0OTaThb M HCHOJIb30BaTh JOMYCTUMBIE COKpAIleHUs HaumOoee
pacipoCTpaHEHHBIX TEPMUHOB U MOHSATHH.

MemoouuecKkue pekomenoayuu no n0O20Mo6eKe K NPAKMUYEeCKUM 3AHAMUAM

[IpakTnueckue (ceMuUHApCKHe) 3aHATHS — COCTaBHAas 4YacTh YydeOHOro mpoliecca,
rpynmnoBas ¢gopma 3aHATAA TpPH aKTUBHOM YYacTUU CTyJAeHTOB. [IpakThyeckue 3aHATHS
CHOCOOCTBYIOT YIUTYOJIEHHOMY H3YyYEHHIO HauOojiee CIOXKHBIX NpoOJeM HayKH M CIIyKaT
OCHOBHOM (pOpPMO¥ 1O/ABEJICHHUS UTOT'OB CAMOCTOSITEIbHONW PabOThl 00yUYarOIIHUXCSL.

[enbto mpakTUYECKUX 3aHATUHN SBISETCS YIIyOJeHHE U 3aKperieHue TEeOpeTHUYEeCKHX
3HAaHUH, MOJYYEHHBIX 00YYaIOIMMUCS Ha JIEKIHUAX U B MPOIECCE CAMOCTOSTEILHOIO U3yYCHUS
yueOHOro Mmarepuana, a, CleoBaTeIbHO, (POPMUPOBAHUE Yy HUX OINPEICIIEHHBIX YMEHHUH u
HAaBBIKOB.
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B Xxo/11€ NOAr0TOBKM K CEMUHAPCKOMY 3aHATHIO HEOOXOIMMO ITPOYUTATh KOHCIIEKT JIEKIINY,
U3Y4YUTb OCHOBHYIO JIMTEPATYPY, O3HAKOMUTHCS C AOIOIHUTENBHOU JIUTEPATYPOM, BBIIIOJIHUTH
npakTudyeckue 3azaHus. llpm 3TOM ydecTb pEeKOMEHJAlUM MpenojaBareiass U TpeOoBaHUS
nporpaMmel. JlopabaTeiBaTh CBOM KOHCIEKT JIEKIIMH, Jiefiasi B HEM COOTBETCTBYIOIIUE 3alTUCH U3
JIUTEPATYPHI.

JKenaTenbHO IpU MOATOTOBKE K IIPAKTUYECKUM 3aHATUSAM 110 TUCHHUILIMHE OJTHOBPEMEHHO
MCII0JIb30BaTh HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIINX 3a/JaHHBIE BOIIPOCHI.

Memoouueckue peKomenoauuu no OpeaHU3AYUU CAMOCHOAMENbHOU PAdomol

CaMmocrosiTenbHass paboTa 00YyYalOIIUXCS - CHOCOO AaKTHUBHOTO, IIEJICHANPaBICHHOIO
nproOpeTeHus CTYJJCHTOM HOBBIX JJISl HETO 3HAHUN M yMEHHI 0€3 HeMOCPEICTBEHHOTO y4acThs B
3TOM mpolecca npenogasaresneil. [loBbileHre poiau caMoCTOsATeNbHON paboThl 00yYarOIIMXCs
IIPY NIPOBENICHUU PA3JIMYHBIX BUJIOB YUEOHBIX 3aHITUH MIPENAIIOIAraeT:

— ONTHMHU3ALMIO METOJIOB OOy4YeHHs, BHEIpPEHHE B YYEeOHBII Ipolecc HOBBIX
TEXHOJIOTUI 00y4YeHHsI, TIOBBIMIAOIINX TPOU3BOAUTEILHOCTh TPYAa NpEenoaBaTess, akTUBHOE
MCIOJIb30BaHNE MH(DOPMALIMOHHBIX TEXHOJIOTHM, MO3BOJSIONINX 00yJaronieMycsi B yI100HOe IS
HETO BpeMsI OCBaMBaTh y4eOHBIH MaTepHal;

—  BHEAPEHUE KOMIBIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHWE METOJUKH MPOBEACHHS MPAKTUK U HAyYHO-HCCIEI0BATEIHCKOM
paboThl O0yyaroumxcs, MOCKOJIbKY MMEHHO 3TH BUIbl y4eOHOH paboOThl B MEPBYIO OYepeb
TOTOBSIT O0YYArOMIUXCSI K CAMOCTOSATEIIEHOMY BBIITOJTHEHHIO MTPO(ECCHOHATBHBIX 33/1a4.

CamocrtosiTenbHasi paboTa MNPUBOAMT CTYACHTa K IIOJIYYEHHIO HOBOTO 3HAHUA,
YIIOPSIOYCHHIO U YTITyOICHUIO NMEIOIINXCSI 3HAaHUN, (DOPMUPOBAHHIO Y HETO PO ECCHOHATBHBIX
HaBBIKOB M yMeHHHl. CamocTodTenbHas paboTa BBHIMOIHSACT psif (QYHKIMA: pa3BUBAIONIYIO,
MH(OPMaLIMOHHO-00yYaIOIyl0, OPHUEHTUPYIOIIYI0 U CTUMYJIHUPYIOIIYIO, BOCIUTBHIBAIONIYIO,
HCCIIEIOBATENBCKYIO.

B pamkax Kypca BBIIIOJIHAIOTCS CIAEAYIOLINE BUJIbI CAMOCTOSATEIbHON PabOTHI:

1. ITpopaboTka yuyebHOro MaTepuana (o KOHCIEKTaM, y4eOHOM 1 HaydHOI TuTeparype);
2. BrinmonHeHue pa3HOypPOBHEBBIX 33714 U 3aaHUIA;
3. Pabora c Tectamu ¥ BOIIPOCaMU JAJIsi CAMOTIPOBEPKH;

CryneHTaM peKOMEHyeTcsl C CaMOro Havajia OCBOEHHS Kypca paboTath ¢ IUTepaTypoi 1
npeJlaraéMbIMU 33/1aHUSIMHU B (hOpMe MOATOTOBKH K OUEPEIHOMY ayJAUTOpHOMY 3aHATUI0. [Ipn
ATOM aKTyaJIU3UPYIOTCS MMEIOIIMECS 3HaHMs, a TakXke co3/Jaercss 0as3a s yCBOEHHS HOBOIO
MaTepuaia, BOSHUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYACHT MOJIy4aeT B ay JUTOPUH.

IIpn ocBoeHMHM Kypca CTYIEHT MOXET I0JIb30BaThcsl OMONIMOTEKOM By3a, KOTOpas B
HOJIHOM Mepe obecrieueHa COOTBETCTBYIOLIEH TuTepaTypoil. CamocTosaTenbHas padboTa CTyIEHTOB
IpelyCMOTpPEHa Yy4YeOHBIM IUIAHOM U BBINOJHSETCS B 00s3aTEIbHOM MOpsIKe. 3aJaHus
IPEUIOKEHBI TI0 KaXA0H U3y4aeMOU TEME U MOTYT TOTOBUTHCSI HHAUBUAYAIbHO WIN B TPYIIIIE.
[To HEOOXOAMMOCTH CTYAEHT MOXET oOpamiarbcsi 3a KOHCYJbTallMel K IpernojaBaTelio.
BrimonHeHue 3a1aHnii KOHTPOJIMPYETCS M OLIEHUBAETCS MPENO1aBaATEIEM.

JUis yCHemHoro camoOCTOSITEIbHOTO W3YYEHHs MaTepuana CerojHs HCIOJIb3YIOTCS
pasn4Hble CpeacTBa OOyueHHs, CpPeIu KOTOPBIX 0C000€ MECTO 3aHMMAal0T MH(POPMAalMOHHBIE
TE€XHOJIOTHH Pa3HOr0 YPOBHS U HANPaBIECHHOCTH: 3JIEKTPOHHbIE YUEOHUKH U KYPCHI JIEKIIHH, 6a3bl
TECTOBBIX 3aJaHMM W 3agad. OJEKTPOHHBIM YYEOHMK MpPEJCTaBIsSeT COOOW MporpaMMHOE
CPEICTBO, MO3BOJISIONIEe MPEACTABUTH AJIS U3YUYECHUS TEOPETUUYECKUIl MaTepual, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK M CAMOCTOSATENBbHYIO TBOPUYECKYIO pabOTy, IOMOTAlOIIee CTYACHTaM U
IpenoAaBaTeio OIEHUTh YpPOBEHb 3HAHUN B ONpeAeNIeHHOW TeMaTHKe, a TaKKe cojiepiKaliee
HE00XO0/IMMYIO CIIPAaBOYHYIO HH(OPMAIIHIO.

Jlig ycrienmHoW opraHM3alii CaMOCTOSITENIbHON paboOThl BCEe aKTHUBHEE NMPUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTelbHbIE pecypchl B CceTH VIHTEpHET: CHUCTEMBl TECTHPOBAHUS,
BUPTYaJIbHbIE JIEKIIHH, IPH 3TOM IOJIb30BATENIO TO0CTATOYHO UMETh KOMIIBIOTEDP U MOAKIIOUEHUE
K HTepHer.
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Bonbiioe BocniurarenbHOe U 00pa30BaTEIbHOE 3HAUEHHUE B CAMOCTOSITEIbHOM y4eOHOM
TPyZE CTyJIeHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YKAAET U MOAACPKUBAECT BHUMAHHE
Y MHTEPEC, MOBBIIIAET aKTUBHOCTh MAMSTH U MBIIUIEHUS, MTO3BOJIAET CTYJEHTY CBOEBPEMEHHO
OOHApYKUTh M YCTPAHUTHh JOINYIICHHbIC OINMOKM M HEIOCTATKH, OOBEKTUBHO OIPENEIUTh
YPOBEHb CBOMX 3HAHUM, IMpakTUYECKUX yMeHHil. Camoe [OCTYymHOE€ U IPOCTOE CPEACTBO
CaMOKOHTPOJISI ¢ PUMEHEHHEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJOTHNA - 3TO PsA
TECTOB «on-line», KOTOpbIE O3BOJIAIOT B PEKUME PEATBHOIO BPEMEHH OIPEIeIUTh CBOM YPOBEHb
BJIAJICHHSI MIPEIMETHBIM MAaTEpUAIOM, BBIIBUTH CBOM OIMIMOKM M TOJIYYUTh PEKOMEHIALUU IO
CaMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no paome ¢ 1umepamypo

Bcro nureparypy MOXKHO pa3/ie/IuTh Ha Y4€OHMKH M y4eOHbIE MOCOOUS, OpUTHHAIbHbBIE
Hay4YHble MOHOTpa(UYEeCKHe MCTOYHHUKH, HaydyHbIe MyONMKAlUU B MEPHOAMYECKON medatu. M3
HUX MOJKHO BBIJICJIUTh JINTEPAaTypy OCHOBHYIO, [ONOJIHUTEIBHYIO U JIUTEpaTypy Ajs
YIIIYOJIEHHOTO U3y4YEeHHUs AUCHUTUINHBL.

W3yuenne qUCHUIUIMHEI ClIEAYeT HAaUMHATh ¢ y4eOHHMKA, IOCKOJIbKY YUeOHHMK — 3TO KHUTA,
B KOTOPOi1 M3JI0’KEHBI OCHOBBI HAYYHBIX 3HAHUHU TI0 OIPECIIEHHOMY IIPEIMETY B COOTBETCTBHHU C
LEJIIMU U 3aJ]lauaMy 00y4eHUs!, yCTaHOBJIEHHBIMH ITPOrPaMMOM.

[Ipu pabore c nuTEeparypoil HEOOXOAUMO YUUTHIBATh, YTO MMEIOTCS PA3IUYHBIC BUIBI
YTEHUS, U KaXKJIbI U3 HUX MCIIOJIb3YETCs Ha ONPEAEICHHbIX Talax OCBOSHHs MaTepuaa.

IIpeosapumenvHoe YTEHNE HANIPABICHO HA BBISIBIICHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB U
IIOWCK X 3HaUEHUs B CIIPaBOYHOM IuTeparype. B yacTHOCTH, TpU YTEHNUHU yKa3aHHOM JITepaTyphbl
HE00X0UMO OAPOOHEHIINM 00pa30M aHAJIM3UPOBATh ITOHSATHS.

Cke03H0e umenue peaNoNaraeT NpoYTeHUe MaTepyuaga oT Havana 10 koHia. CKBO3HOe
YTEHHUE JTUTEPATypPhl U3 IPUBEICHHOTO CITUCKA JTAeT BO3MOXKHOCTH CTYJCHTY C(HOPMUPOBATH CBOJI
OCHOBHBIX NOHATUH U3 H3ydaeMoi 00JIacTH U CBOOOTHO BJIAJETh UMHU.

Buibopounoe — Hao60pOT, UMEET LIENbI0 TIOUCK U 0TOOp MaTepuana. B pamkax JaHHOTro
Kypca BbIOOpOYHOE YTEHHUE, KaK CI0cO0 OCBOEHUS COJEpKAHUS Kypca, JOJKHO UCIOIb30BaThCs
IIPY TOJATOTOBKE K MPAKTUIECKUM 3aHATHSIM IO COOTBETCTBYIOIIUM pa3zeiiaMm.

Ananumuueckoe umenue — 3TO KPUTHUECKUH pa30op TEKcTa C IMOCIEAYIOIUM €ro
KOHCIIEKTHPOBAHHEM.

Lenbto uzyuaroweco uTeHus ABISETCS INyOOKOE M BCECTOPOHHEE MOHMMaHHE ydeOHOU
uH(pOpMaLIUH.

[ToaroToBka K 5K3aMeHy JOJDKHA HPOBOJUTHCS Ha OCHOBE JIEKIIMOHHOTO MaTepuana,
Marepuala MPaKTHIEeCKUX 3aHITHH C 00s3aTeIBbHBIM OOpaIIeHueM K OCHOBHBIM YYEOHHKAM I10
Kypcy. DTO MO3BOJIMT UCKIIOYUThH OLIMOKH B TOHUMAaHUHM MaTepualia, 00JErYuT ero OCMbICICHHE,
MPOKOMMEHTHPYET MaTepHajl MHOTOYUCIIEHHBIMH ITPHUMEPaMH.

8. Mamepuanvno-mexnuueckoe obecneuenue OUCUUNTUHDBL

8.1. Tpebosanusn Kk mamepuanbHo-mexHUUecKOMy 00ecnedeHuIo

Jlnsa peanuzanuu pabodeii mporpaMMbl TUCHUTIIHHBI UMEIOTCS CIIeIIMaTbHBIE TOMETIIEHUS
JUTSL TIPOBEJICHUS 3aHITHI JICKIIMOHHOTO ¥ CEMUHAPCKOTO THIIA, TPYIITOBBIX W WHIUBHIYATLHBIX
KOHCYJIbTAIIMH, TEKYIIEr0 KOHTPOJIS M MPOMEKYTOYHOU aTTECTAIMH, a TaKKe MOMEIICHUS IS
CaMOCTOSITCIIbHOM pa0OThl M IOMEIICHUS JUIsi XPaHCHUS W OOCTYKUBaHUS 00OpYIOBaHUS.
CrieninanabHbIe TIOMEIICHHUS YKOMIUIEKTOBAHBI CIIEUATN3UPOBAHHON MEOENbI0 U TEXHUYECKUMU
CpelICTBAaMHU OOyUYEHUS, CITYKAIIMMH JUIS IIPEACTABIICHUS HHPOPMAITUH OOJBIIION ayIUTOPHH.

Jlns  mpoBeleHUsT 3aHATHH  JIGKIIMOHHOTO THUIMA HWMEIOTCA  JEMOHCTPAlMOHHOE
obopymoBaHue.

[Ipu npoBeneHny 3aHATUH JIEKIIMOHHOTO/ CEMUHAPCKOTO THUIIA UCTIOIB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE oDecnedenue:
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- IIponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);

AHnTHBUpYCHOE mporpamMmMmHoe obecrieuenne Kaspersky Endpoint Security CtangapTHbiid
Russian Edition;

€80000HO pacnpocmpansemvle NPOSPAMMbL:

— AcademicMarthCADLicense - mareMaThdeckoe MpOrpaMMHOE OOecredeHue, KOTOpOoe
MO3BOJIICT  BBINIOJIHATH, AHAJIM3UPOBATh BAKHEHIINE WHXKCHEPHBIE pacueThl |
0OMCHUBATHCS MU,

—  WinZip ns Windows - mporpaMm Jij1sl CKaTHs M pacliakoBKH (paityios;

— AdobeReader nns Windows — nporpamma jyist utenust PDF ¢aitnos;

— ABBYY FineReader, DjvuReader — npuiosxeHus it pacrio3HaBaHUs, KOHBEHTUPOBAHUS U
pabotsl ¢ PDF u Djvu daitnamu.

—  Far Manager - koHCOJIbHBIN (DaiJIOBBIN MEHEKEP JJIsI OTIEPAIMOHHBIX CUCTEM CEMENCTBA
Microsoft Windows.

[Tpu ocymecTBieHnu 00pa30BaTEIBLHOTO MPOIECCa CTYJCHTAMHU U IIPETroiaBaTesieM
HCIIONIB3YIOTCS Ciieayromue nHdopmamoHHo crpaBounbie cuctemMbl: DbC «Anlludpoyke», D5C
«Kouncynbrant cryaenta», CIIC «Koncynbrant miatocy», CIIC «I"apanT».

8.2 Oco0enHocTH peaJM3auMy JAUCHMIUVIMHBI IS HHBAJIMAOB M JHI €
OrpaHMYECHHBIMHU BO3MOKHOCTAMM 310POBbS

JI1st CTYZIEHTOB C OTPAHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI CO3/IaHbI CIEIUATBHBIC
YCIIOBUS 7S TOTy4eHus 00pa3oBaHus. B 1emnsix 1ocTynmHOCTH OMy4eHus BbICIIEro 00pa3oBaHus
o oOpa30BaTeILHBIM IIPOrpaMMaM HHBAJUAAMH U JTUIIAMH C OTPAHUYCHHBIMHA BO3MOKHOCTSIMHU
3JI0pPOBbSI YHUBEPCUTETOM 00€CIIEUNBACTCS:

1. AnbrepHaTuBHAs Bepcus O(hUIIMaIBHOTO caiita B cetr «MIHTepHeT» 1S ClTab0BUISIIHX

2. J11s MHBAaMUIOB C HAPYLICHUSIMU 3peHUs (cIab0BUISIINE, CIETIBIC)

- MPHUCYTCTBHE ACCHUCTEHTAa, OKAa3bIBAIOMIETO OOydaromeMmycs HEeOOXOAMMYIO IOMOIIIb,
nyOnupoBaHUE BCIyX CIPABOYHON HMH(OpMaNMM O pacluCaHWUU Y4eOHBIX 3aHSATHUI; HaIU4due
CPEICTB JUISl YCHJICHHS OCTaTOYHOTO 3pCHHs, OpalIeBCKOW KOMIBIOTEPHOH TEXHUKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBU3YallbHOTO JOCTyNMa K WH(OpMalUU, MPOrpaMM-
CHHTE3aTOPOB PEUM M APYTUX TEXHUUYECKUX CPEACTB MpUeMa-fepeaadn yueOHo nHhopMaIii B
JOCTYMHBIX (popMax Ui CTY/IEHTOB C HAPYIICHUSIMH 3PCHHUS,

- 3a/1aHU U1 BBIIIOJTHEHUS HA SK3aMEHe/3a4eTe 3aUUThIBAlOTCS AaCCUCTEHTOM;

- TMHCHMEHHBIE 3a/IaHUs BBHITIONHSIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
00ydJaronmmces;

3.In1 WMHBaNIMIOB M JHI[ C OTPAHUYEHHBIMU BO3MOXKHOCTSMH 3J0POBbSI MO CIYXY
(cmabocnpIamue, TIyxue):

- Ha 3aueTe/IK3aMeHe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIINMA CTYACHTY HEOOXOAUMYIO
TEXHUUYECKYIO TIOMOIIIb C Y4ETOM MHAMBHUAYAIbHBIX OCOOEHHOCTEH (OH ITOMOTaeT 3aHsTh pabouee
MECTO, IePEABUTaThCS, TPOYUTATh U 0(OPMUTH 33/1aHKE, B TOM YKCIIE 3aMUCHIBAsI O] TUKTOBKY);

- 3a4eT/7K3aMeH MMPOBOJUTCS B MMCbMEHHOHN (opMe;

4. Jlng WHBaNWAOB M JIMI C OTPAHUYEHHBIMU BO3MOKHOCTAMH 30POBbS, MMEIOLIUX
HapyIICHHUs ONOPHO-JBUraTEeIbHOIO ammapaTa, CO3[JaHbl MaTe€pHabHO-TEXHUYECKHE YCIIOBUS
o0ecreynBaroIue BO3MOXKHOCTh OECHpensATCTBEHHOro JO0CTyma OOy4aroliuxcsi B y4ueOHbIe
MOMEIICHUS, OOBEKTY TMUTAHUS, TyaJeTHbIE W JPyrue TOMEIICHUS YHUBEPCUTETA, a TaKKe
npeObIBaHMs B YKa3aHHBIX TTOMEIICHHUSIX (HATHYUE PACIIUPEHHBIX JIBEPHBIX MTPOEMOB, IOPyUHEH
U IPYTUX MPUCTOCOOTIEHHUIN).

- TMChbMEHHBIC 3aJlaHUsl BBIMOJHIIOTCA Ha KOMIIBIOTEPE CO CHEHaIU3UPOBAHHBIM
MIPOTrpaMMHBIM 00ECIIeYeHNEM WU HAJIMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKETIAaHHIO CTYACHTA SK3aMEH MPOBOIUTCS B YCTHOU (hopme.
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OOyuaromuecs U3 yucia JIML ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBbsI 00€CTIEUEHbI
AIIEKTPOHHBIMU 00pa30BaTEILHBIMU pecypcaMu B (hopMax, aanTUPOBAHHBIX K OTPAaHHMUYCHHSIM X
310pPOBBSL.
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