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1. Heab u 3axa4M 0CBOEHUS AUCHUILINHBI.

OpHOM U3 LEHTPaNbHBIX AUCLUMIUIMH MAaTEeMaTUKU SIBISETCS airedpa U ee MpUIOKEHUs.
Ee sneMeHTH M3y4aroTcsi, Ha4MHAsl CO IIKOJBHOTO Kypca MaTeMaTWKH KOHYasl MPOrpaMMOi
By3a. [JTaBHBIMU TENSIMH JTUCHHUIUIMHBI «AJreOpa, TeoMeTpus», MPernoJaBacMoil Ha TIEPBOM
KypC, SIBIISICTCS TIEPBOHAYATILHOE N3YYCHHE OCHOBHBIX alTeOpanuecKuX CTPYKTYpP U JaTbHEHUIITNE
(dbopMUpOBaHKE y CTYICHTa — aNreOpandecKoro abCTPaKTHOTO MBIIIIECHUS, TAK HEOOXOIUMOTO B
CBSI3M C ITPOUCXOJIAIICH MaTeMaTH3aIieil Bcex oTpaciieil 3HaHus.

[Ipu u3yueHun Ha MepBOM Kypce AUCHUILTUHBI « Alredpa, TeoMEeTpus» 3aKIIabIBAIOTCS U
pPa3BUBAIOTCSI OCHOBBI TaKWX aOCTPAaKTHBIX pa3[eioB KaK TEOpHsl TPYIN, KOJel, IMojied u
BEKTOPHBIX MpocTpaHcTB. CTYIAEHT [OJDKEH 3HaTh OCHOBHBIE METONbI (popmanu3anuu,
QITOPUTMU3ALMN U PpEATM3AMHA YUCICHHBIX, MaTEeMaTHYECKHX MOJEICH; MOIDKEH BIAICTh
MaTEeMAaTHYECKUMU METOJaMH aHalu3a W CHHTE3a ONTHUMHU3AIMOHHBIX CHCTEM. PereHuro
YKa3aHHBIX MPOOJIEM CIIOCOOCTBYET AUCIUIUIMHA «ANredpa, TeOMETPUs».

Henu oucuyunnunvl:
* mosiydeHrue 0a30BBIX 3HAHWUU MO anredpe: OmpenenuTeNd, MaTpuuHas anredpa U peleHue
CUCTEM JIMHEHHBIX ypaBHEHUH, KOHEYHOMEpHBIC JMHEIHbIE MPOCTPAHCTBA W JIMHEHHbBIE
OTepaTopbl, OCHOBHBIE CTPYKTYpbl COBPEMEHHOH anreOpbl, OWIMHEHHBIE U KBaJgpaTUYHBIC
(bopMmBI;
* MIOJTy4YE€HHUE 3HAHUMN 110 TEOMETPHH;
* popMUpOBaHME YMEHHIl M HaBBIKOB IO MCIOJIb30BAHUIO JIOTMYECKOTO ammapara B IMpoIecce
00y4eHUs;
* MOJTYYCHHE TIPEIICTABICHHS O TIpoOiieMaX 0OOCHOBAHHSI MATEMATHKH;
* Pa3BHUTHE JOTHYECKOTO MBIIUICHHUS;
eopMUpOBAHHE  HUCCIEIOBATENBCKUX  yMEHUU  OOIIEHAYyYHOrO,  CIEHUATH3UPOBAHHOTO
MaTeMaTHYECKOTO U METOAMYECKOTO XapaKTepa;
*¢opMUpOBaHNE HABLIKOB BIAJICHHUS COBPEMEHHBIMHU METOJAMHU aHAINW3a HAyYHOW U HaydHO-
METOAMYECKOU JIUTEepaTypHhI.
3aoauu oucuyuniumnvl:
¢ 3aJI0’KUThH 0a30BBIC 3HAHUS, HEOOXOAUMBIE /1711 OCMBICIICHUSI MAaTEMAaTUYECKUX U JAUCUUIUINH,
¢ YCBOEHME CTYJIEHTaMH OCHOBHOI'O TEOPETHYECKOI0 MaTepuaia Kypca;
e BJajicHHE a0CTPAKTHBHIMU MIPUEMAMU MTOCTPOEHUS aNTreOpandecKux CTPYKTYp C 3aJaHHOM
CHCTEMOM onepanui;
e BJAJICHHE aNTeOpOil MaTpPHII;
e cBOOOJHOE OOIIEHUE CTYACHTOB C TMHEHHBIMU TPOCTPAHCTBAMH U MX TPEOOPA3OBAHUSIMU;
¢ BJIQJICHHUEC 3HAHUSAMH 10 KBaJPATUIHBIM (hOpMaM;
¢ 3HAaHHWE TEOPHH KPUBBIX U MMOBEPXHOCTEU BTOPOTO MOPSIKA;
¢ YCBOCHHE CTYJIEHTAMH MPOCTEUIINX 3a/1a4 aHATUTHUYECKON TeOMETPHUH;
¢ chopmupoBaTh YMEHHUS MPUMEHSTH MOJTYYCHHBIC 3HAHUS ISl PEIICHUs alreOpanvecKux U
TEOMETPHUECKUX 3a7ad;
¢ chopMHpPOBATh HABBIKM MAaTEMAaTHUYECKOTO MOJIETMPOBAHMS MBICIUTEIHHOTO TMpoIecca B
pa3IMYHBIX TPEIMETHBIX 00IACTSIX;
e crnocoOCcTBOBaTh ()OPMUPOBAHMIO HABBIKOB pabOThl C y4yeOHOM, Hay4yHOMl U HaydHO-
METOANYECKON JINTEepaTypoil;



e JlaTh MpPEACTAaBIECHUE O COBPEMEHHOM COCTOSSHUM HAay4YHBIX HCCJIEIOBAaHUN B 00JacTH
anreOpsl U COMPSDKEHHBIX C HEM 001acTsIX 3HAaHUH.
2. Mecto aucuunjuHbl B cTpykrype OIIOII BO

JuctunnuHa «Anredpa, reoMeTpus» SBIsSETCA TUCIMIUIMHONW 0a3oBoi yactu bioka 1
(b1.5.10.02) ocHOBHO¥ 00pa3zoBaTeNbHON POrpaMMBbI 10 HanpasieHuio moarotopku 10.03.01
HNudopmanmonnas Oe3onmacHocTh. Ee BKIIOYEHHME B YYeOHBIM IJIaH CO BTOPOTO CeMecTpa
MIEPBOrO Kypca OmpeenseTcss TeM (aKkTopoM, UTO C Kypca BBICHICH anreOpbl M aHATUTHYECKON
TEOMETPHH HAYMHACTCS MaTEMAaTHIECKOe O0Pa30BaHKE 10 IPYTHM TUCITUTUTHHAM.

3. TpeGoBaHus K pe3yIbTaTaM OCBOCHMS COAEPKAHUS TUCIHMILIHHBI.

B coBokynHocTH ¢ apyrumu AucuuiuiMHamu npoduis «MHpopMannoHHO-aHAIUTHYECKHE
cUCTeMbl (PMHAHCOBOIO MOHUTOPHMHIa» AMCHUIUIMHA «AuireOpa, reoMeTpHs» HalpaBlieHa Ha
dbopMupoBanue crneayromei oduenpogeccuonanvhoii komnemenyuei (OIK) B coorBeTcTBUM
®I'OC BO wu OIIOII BO mno wnampasnenuto mnoaroroku 10.03.01 WudpopmanmonHas
0e30macHOCTh (KBanu(uKanus (CTENEHbI0) «0aKamaBp):

e CIIOCOOHOCTHIO HPUMEHSTH COOTBETCTBYIOIIMN MaTeMaTW4ecKuil ammapaT A pelieHus
npodeccuonanbHbix 3a1a4d (OIIK-2).

B pesynbrare 0cBOCHUS TaHHOW AUCIUTUIMHBI O0YJAIONIUICS TOIKEH:

3HaTBh: OCHOBHBIE MOHATUS W pPeE3yiabTaTbl NO anreOpe (Teopus MaTpHl], CHUCTEMBI
JUHEWHBIX ypaBHEHUH, JTUHEWHBIE MPOCTPAHCTBA U JIMHEWHbIE NpeoOpa3oBaHUs, COOCTBEHHBIE
BEKTOpBI U COOCTBEHHbBIE 3HAUCHMSI, KBaJpaTU4HbIe ()OPMBbI, OCHOBBI TEOPUH I'PYII U KOJel);
IpOCTENIINEe NOHATUS aHATUTUYECKON U quddepeHnnanbHoi reoMeTpuu (BEKTOPBI U ONlepaliuu
HaJl HUMU, CKaJsIPHOE U BEKTOPHOE IPOU3BEACHUE BEKTOPOB, IIpsiMas JIMHUA Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IJIOCKOCTh B MPOCTPAHCTBE, HOpPMalb M OMHOpMaslb, KPUBU3HA U KpydeHHUE
TIJIOCKOM KPUBOIN).

YMmerb: pemars CUCTEMBl JIMHEHMHBIX YPaBHEHHW, BBIUHCIATH  OINPEACIIUTENHN,
KAaHOHMYECKHUI BUJ MaTpPHUIl JMHEHHBIX ONEPaTOpOB, IPOBOJAUTH ONEPALMM HAJ MAaTpULAMU U
HaxOJUTh UX PAHI, PELIaTh 33/1a4d aHAJIUTUYECKOW NeOMETPUM HA IUIOCKOCTH M IPOCTPAHCTBE,
KJIaccu(UIMpoBaTh aaredpandyeckue CTPYKTYpbI, BBIYUCIATH 0a3uC M pa3MEPHOCTh JTUHEHHOTO
IIPOCTPAHCTBA, IPOBOAMTHL OIEpallMd HAJX JUHEHHBIMU IOANPOCTPAHCTBAMH,  HAXOIUThb
KaHOHWYECKMHA W HOPMaJIbHBIA BUJ KBaJpaTU4YHbIX (POpM, HAXOAUTh COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAYEHUs JIMHEWHOTO IpeoOpa3OBaHUs, BBIYMCIATH KPUBU3HY M KpyueHHUE
KPUBBIX.

Baanern: mMerogamu JUHEHHON anreOpbl, aHATUTUYECKON TeOMETpUH, MaTeMaTH4eCKOIo
aHaJIM3a Ui M3YyYEHUs T'€OMETPUYECKUX CBOWCTB (UIYyp Ha IJIOCKOCTH U B IPOCTPAHCTBE,
arrapaToM TEOPUU KPUBBIX U IIOBEPXHOCTEH.

4. ConepikaHue U CTPYKTYpa JAMCHUTLIHHBI

Tadmuua 1. Coodeporcanue Ooucyuniunvl «Aneebpa, ceomempusy, nepeueHv OYEHOUHbIX
cpeocms u KOHMpOIUPYEeMbIX KOMNEmeHyuil

Ne HaumeHoBaHue Conep:xkanue pasaena Koa xontpo- ®opma
m\n pasziena JHpyeMoi TeKyIero
KOMIIeTeHIIH T KOHTPOJISI
(W1u ee 4acTm)
1 2 3 4 5




2 cemecTp

AnreOpandeckue bunapnas anreOpanveckas OIIK-2 K, KP, PK, T,
CTPYKTYpPBI C OJHOH M | omeparms. I pymIisl, Koibla, Mois 1 YO
IBYMS OMHApHBIMU | KX CBOICTBA.
onepalusIMu.
Teopus Marpull. | Matpuusl. Oneparu Hag OIIK-2 K, KP, PK, T,
IIepectanoBku U | MaTpULIAMU. CsoiicTBa. YO
MO/ICTAaHOBKH. Onpenenenue MePECTaHOBKHU.
Teopema 0 uucie mnepecTaHOBOK.
YetHocTh nepectaHoBKU. MHBepcus
Y TPaHCIO3UIUS B MEpPECTaHOBKAX.
Omnpenenenue MOJICTAHOBKH.
YMHOXEHUE TMOJICTaHOBOK M €€
CBOMCTBA. JIEKPEMEHT.
Cucrembl nuuednbix | Knaccuduxanuas CIIY. Meroxg OIIK-2 K, KP, PK, T,
ypaBHenuit (CJIY) wu | I'aycca. Cuctembl KpamepOBCKOTO YO
MeToJbl ux pemenus. | Tuna. @opmyna Kpamepa.
Teopus Onpenenurenu: OIpeNEIECHuE, OIIK-2 K, KP, PK, T,
OTpeAeTUTENeH. CBOMCTBAa M METOJBI BBIYHMCICHUS. YO
MuHopsl u anredpanveckue
nononHeHusd. Teopema Jlammacca.
Teopema 00 oIpesieNIuTeIe
npousBeneHust Marpuil. OOpaTHas
MaTpHIia.
JInneiinas JIuHeitHO 3aBHCHMas W JHHEWHO OIIK-2 K, KP, PK, T,
3aBUCHUMOCTb. HE3aBUCHMAasi COBOKYITHOCTb CTPOK YO
Uccnenoanue CJIY. | (cTonGioB). Panr MaTpHIIbI.
Teopema. MeToasl  BBIYUCICHUS
panra wmatpuubl. OOmas cxema
HCCIEAOBAHUS CHUCTEM JIMHEHHBIX
ypaBHeHui. Teopema Kponekepa-
Kanenu.
Bekrophas anre6pa. Cucremel koopauHar. Bekrtopsl, OIlK-2
omepanuu  Hajx Humu. CucreMa OIIK-3K, KP,
BEKTOpOB. JIMHEWHAas 3aBUCHUMOCTb. PK,T.YO
Panr m 6a3uc cuctemMbl BEKTOPOB.
CkanspHoe, BEKTOPHOE u
CMEIlIaHHOe MIPOU3BEICHNE
BEKTOPOB.
Jluneiinoe Jluneiinoe (BEeKTOpHOE) OIIK-2 K, KP, PK, T,
MIPOCTPAHCTBO U | IPOCTPAHCTBO. bazuc u YO
JMHEWHOE pa3mepHocth.  Omnepanuu  Hax
npeoOpa3oBaHue noAmnpocTpaHcTBaMu.  EBKIMA0BO
BEKTOPHBIX MpocTpancTBO. OpTOrOHANBHBIE U
MPOCTPAHCTB. OPTOHOPMHUPOBAHHBIE 0a3uCHI.
Marpuna JIMHEWHOT O




npeoOpa3oBaHMUs. CobcTBeHHBIC
3HAYEHHsI ¥ COOCTBEHHBIC BEKTOPBI
JTUHEHHOTO peoOpa3oBaHMsL.

KBagparuunsie KBagpatuuneie Qopmbl, panr u
(bopMBL. MaTpHula. [IpuBenenune
KBaJIpaTUYHON (bopmbl K
KAaHOHUYECKOMY M HOPMAJIBHOMY
BUY. MeTton Jlarpanxa.
[TonoxurenpHO OIlpe/IeIICHHBIE
KBaJgpaTuuHble  (HOpMBL.  3aKOH
unepuuu. Kpurepuit CunbBecrtpa.

OIIK-2

K, KP, PK, T,
YO

[Ipsmas u muiockocTh B | [Jlenenne  orpe3ka B JaHHOM
IIPOCTPAHCTBE. OTHOIICHHUHU. [Ipsamas Ha
IwiockocTy.  Pasnnunble  BUABI
YPaBHEHHUs INPSAMOM HA IUIOCKOCTH.
PaccrosiHue OT TOUKM 10O IPSAMOU.
B3anMmHOe pacnonoxkeHue AByX
NpsIMBIX. YpaBHEHUE MPSMOM U
IIJIOCKOCTH B IIPOCTPAHCTBE.
B3anMmHOe pacnonoxkeHue AByX
IpSMBIX, MNPSAMOA M IUIOCKOCTH,
JBYX INIOCKOCTEN B IIPOCTPAHCTBE.

OIIK-2

K, KP, PK, T,
YO

10

JIvHUM ¥ TOBEPXHOCTH | DJuIUIiC, TUnepooa, napadonia u ux
BTOPOTO TIOPSIKA KaHOHWYECKHE ypaBHEHUS, BBIBO/I.
Ob6mee ypaBHEHHUE.
Knaccudukamms I1BII.

OIIK-2

K, KP, PK, T,
yO

11

OnemeHTsl TOnoNIoruu. | Ilmockue w©  mpocTpaHCTBEHHbIE
kpuBble. Hopmanb, OuHOpMab,
KpUBH3HA M KpYYEHHE IUIOCKON
KPUBOH. DJIEMEHTBI TOIIOJIOTHH.

OIIK-2

K, KP, PK, T,
YO

B rpade 5 npuBoxaarcs mniaHupyemble (OpPMBI TEKYLIEro KOHTPOJIS:

BBIITOJIHCHHUC

KoHTposibHOM pabothl (KP), komnokBuym (K), pyoexusiii koutpons (PK), tectupoBanue (T),

ycTHbIH ompoc (YO).

Ha u3yuenue xypca orBogutcs 108 gacoB (3 3.e.), U3 HUX: KOHTakTHas pabora 51 4., B

TOM YHCIIE€ JIEKIUOHHBIX — 17 4acos; MpPaKTUYEeCKUX (ceMuHapckux) — 34 yacos;

CaMOCTOATCIIbHAA pa60Ta CTYACHTA 84 qaca; 3aBCpuIacTcs 3a4€TOM (9 LIE).COB).

CTpyKTypa AUCHUNIHHBI

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

TpynoeMKoCTh, 4acOB / 3aU€THBIX €IUHUIL

Bun pabotsr

II cemectp

BCETO




OO6u1asi Tpy10eMKOCTh (B yacax) 108 108
KonrakTHas pa6ora (B yacax): 34 34
Jlexyuonnvie 3auamus (J1) 17 17
Ilpaxmuueckue sanamus (113) 17 17

Cemunapckue 3ansamus (C3)

He npeoycmompenul

He npedycmompenni

Jlabopamopuwsie pabomut (JIP)

He npeoycmompenul

He npedycmompenni

CamocrosiTesibHasA padoTa (B yacax), B TOM
4yucJie KOHTaKTHasi padora:

65

65

PacuerHo-rpadudeckoe 3aganue

He npedycmompenul

He npedycmompenul

Pedepar (P) He npedycmompenwt | He npedycmomperwi
Occe (D) He npedycmompenwt | He npedycmompenul
Kontposbnas padora (KP) 12 12
CamocCTOsITeIbHOE H3YUECHHE Pa3/IeNIOB 53 53
Kypcogoii npoext (KII), kypcoBas padota (KP) He npedycmompena | He npedycmompena
[ToaroToBka u MPOXOXKACHUE TPOMEKYTOUHOM 9 9

arrecranuu

3auer

3auer

Bu npoMe:KyTO4HOIi aTTecTaluu

Taoauua 3. Jlekyuonnvie 3ansamus

Tema

2 cemecTp

AnreGpanyeckue CTPYKTYPBI C OJTHOM U JBYMSI OMHAPHBIMU OIEPALUSIMH.

Lenv u 3a0auu uzyuenus memuvl — 1aTh ONPEACICHUS MOHATUI I'PYMIIbI, TOATPYIIBI, a0eneBOM
IpyNIbl, KOJbLA, ACIUTENECH HYIsl B KOJbLE, MOJIA M XapakTepucTHku mnousd. [IpuBectn
PUMEPBHI.

Teopus marpun. [lepecTaHOBKM U TOJCTaHOBKH.

Llenv u 3a0auu usyyenus memuvl — U3y4UTh MAaTPULIBI U ONIEpaIMK HaJl HUMHU, OOpaTHasi MaTpuIL..
O0603HaunTh CBOMICTBA, KOTOPHIMHM 00JIaZJalOT OllEepallMM Haj Marpuuamu. JlaTe onpeneneHus
MOHSTUN TEpEeCTaHOBKa, IMOJCTAHOBKA, MHBEPCHUS B NEPECTAHOBKE, TPAHCIIO3MIIHS, YETHOCTD,
YMHOXEHHUE MOACTaHOBOK, IEKPEMEHT, HUKINYECKas NMOACTaHOBKA. HayuuTs pemars npuMepsl
10 TaHHOU TEME.

Cucremsl nuHeitHbIX ypaBHeHUH (CJIY) n MeTObI UX pelIeHHUs.
Lenv u 3a0auu uszyuenusi memvi — U3ydnTh Meron laycca m ¢opmynsl Kpamepa s
HAXO0X/ICHUS pellleHusl CUCTeMbl. PaccMOTpeTh MaTpUUYHBIA METOJT PELLICHUS] CUCTEM.

Teopust onpenenuTene.

Lenv u 3a0auu uzyuenuss memvl — BBECTH TOHSATUE OMPEACTUTENS N-TO MOPsAKA, MUHOPBI U
anrebpandeckue aonoaHeHus. M3yuuth cBOMcTBa ompeaenurens. PaccMoTpeTs MeTozbl
BBIYHCIICHUS OTIpeieuTeNel BoicinX creneneil. [lokasaTe Ha mpumepe.

JInneiinas 3aBucuMoctb. Uccienosanue CJIVY.
Lenv u 3a0auu usyuenuss memovl — U3ydnuTh Kputepuii coBmectHoctu CJIY (Teopema Kponekepa-
Kanennu), ogHoponusie CJIY u pynaameHntanbHyto cuctemy pemieHuil onnopoanoit CJIIY, a

TaKxe cxemy uccienoBanus cucteM. ChopMyaMpoBaTh U 10Ka3aTh TEOPEMY O YHCIIE PEIIeHUI

8




OCP

6 Bekropnas anre6pa.

Llenv u 3a0auu u3yuenus membl — W3YYUTh TOHATUS BEKTOPHl W ONEpalMU HAJ HUMH,
KOJUIMHEApHbIE U KOMIUIAaHAPHbIE BEKTOPA, paBHbIE BEKTOPHI U JIIMHA BEKTOpa. BBecTr noHsATHS
CKaJISIPHOTO, BEKTOPHOTO M CMEIIAHHOIO IIPOM3BEJECHUSI BEKTOPOB U €ro CBOiicTBa. BriBecTu
bopMyITy Ui HaXO0XKIECHUS CKAISIPHOTO, BEKTOPHOTO M CMEIIAHHOTO POU3BEICHHUS BEKTOPOB B
KOOpaUHATHOU (hopme. BBecTr moHsATHE TPaBOil TPOMKH.

7 JIuHeiHOe MPOCTPAHCTBO U JUHEHHOE MpeoOpazoBaHNe BEKTOPHBIX MPOCTPAHCTB.

Lenv u 3a0auu uzyuenuss memvl — O0ams OnpeoeieHue IUHelH020 npocmpancmea, bazuca u
PA3mMepHOCmu  TUHEUHO20 NPOCMPAHCMBA, JUHEUH020 Npeodpa308aHus, onepayuu  Hao
JUHEUHbIMU NPOCMPAHCMEAMU U ONepamopamu, OpPMO2OHANbHbIU U OPMOHOPMUPOBAHHBIU
eéexmop u bazuc. /lamv meopuro Eexiudoea npocmpancmaa.

8 KBanpatuunsie (GopmBbl.

Lenv u 3a0auu uzyueHuss memvl —IaTh ONpEACICHHE TOHATUS KBaJpaTHYHOH (OPMEI, ce
KaHOHMYECKHI U HOPMaJbHBIN BUJ. HayuyuTh MpUBOIUTH CUCTEMY BEKTOPOB K INIABHBIM OCSIM U
peuraTts 3alaHus 10 TaHHOH TeMe.

9 IIpsiMast ¥ MIIOCKOCTH B IPOCTPAHCTBE.

Lenv u 3a0auu uzyuenus memvi — U3y4UTh Pa3IMYHbIC BUJbl YPABHEHUS NPIMON HA INIOCKOCTH
H IJIOCKOCTH B IMPOCTPAHCTBE, a TAKKEC OTKIIOHCHUC TOYKHU OT HpﬂMOfI M OT MIIOCKOCTH. BrIBecTH
YCJIOBUC MAapaJlNICJIBHOCTH W NECPHCHAUKYIIAPHOCTH IIPAMBIX Ha IIJIOCKOCTH H IJIOCKOCTEH B
IPOCTPAHCTBE, YrOJ MEXAY NPSMBIMH B IPOCTPAHCTBE M IJIOCKOCTSMHU, a TaKKe YCIOBUS
[apajyIeIbHOCTU U MEPIEHAUKYISIPHOCTH.

10 | JInHMM ¥ NOBEPXHOCTU BTOPOIO MOPSIIKA.
Lenv u 3a0auu uzyuenus memsi — u3yuntb KBII u IIBII, ux unBapuantsl u Tunsl. Hayuuts
npuBoauTs KBII u IIBII k kaHOHMYeCKOMY BULY.

11 D1€MEHTEI TOMMOJIOTHH.

Lenv u 3a0auu uzyuenus memvl — BBECTH OCHOBHBIC MOJIOKEHUS TEOPUU TOTIOJIOTUUH, & UMEHHO
TUIOCKHME M MIPOCTPAHCTBEHHBIE KpuBbie, HopManb, OMHOpMalb, KpUBU3HA U KPYUYEHHE TIOCKOM
KpUBOW. DJIEMEHTHI TOIOJIOTUH.

Tadoamua 4. [Ilpakmuueckue 3anamus

Ne Tema
n/n
2 cemecTp
1 Onpenenurens 2-ro ¥ 3-ro NOPSAAKOB.
2 Matpuusl. Onepauuu Hag Marpuiamu. CBolicTBa onepanuil.
3 [TepectanoBku. YetHocts. MHBepcus. TpaHCcno3nnus B IEPECTAHOBKE.
4 [ToncranoBku. YUeTHOCTh. Y MHOKEHUE MTOACTaHOBOK. CBOMCTBA. [[ekpemMeHT
5-6 Mertoags! perenust CJIY: meron I'aycca, popmyinsl Kpamepa.
7-8 Onpenenurens n-ro nopsaka. CoiicrBa. MuHOpHI 1 anredpanveckue JOMOTHEHHUS.




9-10

MGTOI[I:I BBIYMCIICHUA onpeﬂeJmTeneﬁ BBICHIUX TTOPAIKOB.

11

OOpaTHas MaTpuIia B CIIOCOOBI €€ HaXOKICHUSI.

12 MartpuuHslii cioco0 peleHus: CUCTEM JTMHEWHBIX YpPaBHEHHIH.
13 JluneiiHnas 3aBUCMMOCTH COBOKYITHOCTH CTPOK (CTOJIOIIOB).
14 Panr matpuiel. MeTobl BEIUMCIIEHHS paHTa MaTPULIbL.
15 Uccnenosanue cucrem nuHelHbIX ypaBHeHu. Teopema Kponekepa- Kanennu.
16-17 | OmHopoaubie cuctembl. DyHnaMmeHTanbHas cucrema pemieHuit (OCP).
18 Bexkrtops! u oneparnuu Hajx HUMU. JInHeliHas 3aBucUMOCThb. CBOMCTBA.
19 Panr u 6a3uc cucteMbl BEKTOPOB.
20 CkaJsipHO€ ITPOU3BEIEHUE BEKTOPOB.
21-22 | BekTtopHO€E U CMELIaHHOE IIPOU3BEIEHUE BEKTOPOB.
23-24 | Jluneiinoe apudMeTHYecKOe MPOCTPAHCTBO. JIMHEeHHOe (BEKTOpHOE) MpocTpaHcTBO. basuc u
Pa3MepHOCTb.
25 [MognpoctpancTBo. Cymma u nepeceuenue noamnpoctpancts. opmyna ['paccmana.
26 EBkimunoBo mpoctpancTBO. OpTOroHANBHBEIE W OPTOHOPMHUpPOBaHHBIE Oa3ucel.  [Iporecc
OpPTOTOHAJIM3ALUU.
27-28 | Ilpsamas Ha miockocTd. Pa3nuuHble BUIBI ypaBHEHHUs HPSMOM Ha IIIOCKOCTH. PaccrosiHue ot
TOYKH JI0 MPSIMO.
29 [InockocTh B ipocTpaHcTBe. Pa3nuuHble ypaBHEHUS IIJIOCKOCTH.
30 Yroa Mexay IUIOCKOCTSIMH. Y CJI0BHSI NAPAJIIEIbBHOCTH U NEPIIEHIUKYJIIPHOCTH IUIOCKOCTEM.
31 IIpamas B mnpoctpaHctBe. llpsmas u mockocTe B mpocTpaHcTBe. KaHoHMuYeckoe U
IIapaMeTPUUECKHE YPaBHEHHUS NIPSIMOM.
32-33 | OKpyXHOCTh, IJUIUIC, Tapadona u rumnepoona. KanoHndyeckoe ypaBHEHHUE, IKCIICHTPHUCHUTET,
TUPEKTPUCHL U (POKYCHI.
34 [ToBepxHoctu Broporo nopsaka (I1BIT). O6mee ypaBuenue. Hekoropsie Buas! T1BI1.
Tabauua 5. Jlabopamophuvle pabomei no oucyuniune (Mooyio) — He npedycmompeHvl
Tabauua 6. Camocmoamenvroe uzyuenue paz0enos OUCYUNIUHbL.
Ne Bonpockl, BBIHOCHMbIE HA CAMOCTOSITE/IbHOE U3yUeHHe
n/n
1. JIuneitHoe MpeoOpa3oBaHKe BEKTOPHBIX MPOCTPAHCTB. MaTpHIia TMHEHHOTr0 MpeoOpa3oBaHUsl.
CoOcTBeHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI TMHEHHOTO TTpeoOpa3oBaHMs.
3. KBampatuunbie ¢opmbl, panr u Martpuna. [IpuBenenue KBaapaTHUHOW QOPMBI K
KaHOHMYECKOMY U HOpMajbHOMY BUAy. Meron Jlarpanixka.
4. [TonoxxuTenbHO OMNpeneNeHHble  KBaapaTuuHble (opmbl. 3akoH uHepuuu. Kpurepuit
CunbBectpa.
5. bunapnas anreOpandeckas onepauus. ['pymnnbl, KoJabla, Mojst U UX CBONCTBA.
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[Tnockue u mpocTpaHCcTBeHHbIE KpuBble. Hopmaib, OMHOpMaIb, KpUBU3HA M KPyUEHHE IIIOCKOH
KpUBOH. DJIEMEHTHI TOIIOJIOTHH.

CpoiicTBa pelIeHUN OAHOPOAHBIX CHUCTEM. CBSA3b MEXIy PpEUIEHUSIMH OAHOPOIHBIX U
HEOAHOPOAHBIX CUCTEM.

TpI/I OCHOBHBIC 3aJa4Hu aHAJIMTHYECKOU TCOMETPHHU HA IJIOCKOCTH: ACJICHHUEC OTPE3Ka B JaHHOM
OTHOIICHHH, PpAaCCTOAHUE MEXKAY ABYMs TOUKAMH, YPAaBHCHUC HpHMOfI HpOXOI[HH.[Cﬁ qcpe3 ABC
TOYKHMH.

5. OueHovHble MaTePHAJIBI JJIl TEKYNIEro U Py0e:KHOr0 KOHTPOJISl YCIIeBAeMOCTH U
MPOMEKYTOYHOM aTTeCTALMHU

KoHeuHbiMu ~ pe3yibTaTaMud  OCBOEHHSI  IPOTrpamMMbl  AUCHUIUIMHBL  SIBJISIFOTCS
c(OpMUPOBAHHbBIE KOTHUTHBHBIE IECKPUITOPHI «3HATHY, «YMEThY», «BIAJETh», PACIHCAHHBIE IO
OTAEJNBHBIM KOMIETEHUHUSIM. POPMUPOBAHUE ITUX AECKPUITOPOB MPOUCXOJIUT B TEUEHUE BCETO
ceMecTpa TI0 dTaraM B paMKax pa3InIHOTO BUJA 3aHATHI U CAMOCTOSTEIILHON paOOTHI.

B xoxe u3ydeHus MUCHMILIMHBI IPEIYCMATPUBAIOTCS MeEKyuiUil, pyOedcHblil KOHMPO.ib
U NPOMEIHCYmOUHAA Ammecmayus.

5.1. Ouenounvie mamepuansl 014 meKyuye2o KOHMpPOJ.
Lleny mekywezo koHmposs — OUEHKa Pe3ylbTaTOB padOThl B CEMECTPE U OOecreueHue

CBOEBPEMEHHOI OOpaTHOI CBS3U, I KOPPEKIHUH OOY4YEHMs, aKTUBU3ALUU CaMOCTOSITEIbHON
pabotel obOyuaromierocst. OOBEKTOM TEKYILIEro KOHTPOJS SBJISIOTCS KOHKPETHU3UPOBAHHBIE
pe3yabTaThl 00yueHus (yueOHbIe JOCTIKEHHS ) IO AUCIUTUINHE.

Texywuii KOHmMponb YCIEBAEMOCTH — KOHTPOJIb, ONPEACIAIOIINNA KayecTBO, IIyOuHY,
00beM YCBOGHHs 3HaHMH Kaxjaoro pasgena. OcyuiecTBiseTcs IMpernojaBaTelieM B XoJle
NOBCEHEBHOIN y4eOHOW paboThl M 0oOecreynBaeT OLEHMBAHUE XOAAa OCBOEHUS JUCLUIUIMHBL
@opMBI MIPOBEIEHUS TEKYIIErOo KOHTPOJSA: TPOBEPKAa BBIOJHEHUS JOMAalIHUX 3aJlaHul;
IIPOBEJICHNE KOHTPOJBHBIX U TECTOBBIX PAaOOT C LIEJIbI0 MPOBEPKU MPAKTHUYECKUX YMEHUU IO
OTJIEIbHBIM T€MaM; OTBEThl Ha TEOPETHUECKHUE BOMPOCHI HA NMPAKTUYECKOM 3aHSATUH, PEIICHUE
MPAKTUYECKUX 3a/a4 U BBIIOJIHEHUE 3a/laHUi Ha TpakTHUecKoM 3aHATHH. OleHKa KadecTBa
MOJTOTOBKYA HAa OCHOBAaHUM BBINIOJIHEHHBIX 3aJ]aHUM BeleTcs MpernojaBareieM (¢ o0CyKIeHHEM
pe3yNbTaToB), Oalljibl HAUUCIISAIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 33/1aHUS
5.1.1. Bonpocet no memam Oducuuniunvl «Anceopa, 2eomempusy (Konmpoaupyemas
komnemenyua OIIK-2)

Tema 1. Anredpandeckue CTpyKTYpbI C OJHOM M ABYMsi OMHAPHBIMH ONlEPALUSIMH.
1. bunapnas anreOpanueckas ornepanus. [’ pynmnsl.

2. Konb1o, noakonsuo. Jlenurenu Hymns B KOJIbLE.

3. Ilons u ux cBoricTBa XapaKTEpUCTHUKA TOJIA.

Tema 2. Teopust maTpuu. IlepecTaHOBKM U MOACTAHOBKH.

4. Matpuusl. Onepanuu Haa MatputiaMu. CBOMCTBA onepanui.

5. OnpeneneHre nMepecTaHOBKUA. TeopemMa O 4YHcie NMEePeCTaHOBOK. UETHOCTh MEpPECTaHOBKH.
WNHuBepcus v TpaHCIIO3UIIUS B IEPECTAaHOBKAX.

6. OnpeneseHne NOACTAHOBKU. Y MHOKEHHUE TTOACTAHOBOK M €€ CBOMCTBA. J[eKpeMEHT.

Tema 3. Cucremsl JuHelHbIX ypaBHeHuil (CJIY) u MeToabI HX peleHHs.
7. Knaccudukamus CJIY. Merox INaycca.
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8. Cucrembl kpamepoBckoro tumna. opmyna Kpamepa.

Tema 4. Teopus onpenenuresiei.

9. Ompexpenurenu: onpeeIcHUE, CBOMCTBA U METO/IbI BEIUUCIICHHUS.

10. MuHOpBI U airedpandecKue TOMOJTHEHHS.

11. Teopema Jlannacca.

12. Teopema 006 omnpeaenuTesie MPOU3BEACHUS MATPHIL.

13. O6parnas matpuiia Y cioBue ee CyIeCTBOBAHUS U METO]T HAXOXK/ICHUSI.

Tema 5. JInneitnas 3apucumoctb. Ucciaenosanue CJIY.

14. JIuneiiHo 3aBUCHMasl U TUHEWHO HE3aBUCHUMAsi COBOKYITHOCTB CTPOK (cTos0110B). CBO¥CTBA.
15. Panr matpuupl. Teopema o panre Matpuiibl.. MeTO/Ibl BEIYMCIICHUS paHTa MATPHUIIBI.

16. O0w1as cxema Mccie0BaHUsl CUCTEM JIMHENHBIX ypaBHeHul. Teopema Kponekepa- Kanenu.
17. OnHoponubiii cuctembl. CBOWMCTBA PEIICHUIO OJHOPOAHBIX cHCTeM. DyHIaMEHTalbHas
cucrema pemiennto (OCP)

Tema 6. BexkTopnas anredpa.
18. Cuctembl koopauHat. Bektopsl, onepanuu Haa HUMU. CBOMCTBA Onepanui.
19. Jluneiinas 3aBucuMoctb. CBOMNCTBA.
20. Panr u 6a3uc cucTeMbl BEKTOPOB.
21. CkansipHOoe, BEKTOPHOE U CMEIIAHHOE POU3BECHIE BEKTOPOB.
22. CkansipHoe, BEKTOpPHOE U CMEIIaHHOE MPOU3BEICHIE B KOOPAUHATHOU hopme.

Tema 7. J/InneilHOe MPOCTPAHCTBO U JIMHEITHOE NPeodpa3oBaHNe BEKTOPHBIX NIPOCTPAHCTB.
23. JIuneitnoe (BEKTOpHOE) MPOCTPAHCTBO. ba3zuc u pa3MepHOCTh JIMHEHHOTO MPOCTPAHCTBA.

24. TlognpoctpanctBa. Onepanuu Haja noanpoctpancTeamu. @opmyna ['paccmana.

25. EBknunoBo npoctpancTBo. HepaBencrBo Komn-byHsikoBckoro.

26.0pToroHabHbIC U OPTOHOPMHUPOBAHHBIC OA3KCHI.

27. Marpuna nuHeiHoro rnpeodpasoBanus. Onepanuy Haj JUHEHHBIMUA IPEOOPa30BaHUSMHU.
28. CoOcTBEHHBIE 3HAUEHUS U COOCTBEHHbIE BEKTOPBI JIMHEHHOI0 MPeoOpa3oBaHMsL.

Tema 8. KBaaparuunsie ¢popmsl.

29. KBagparuunsie (OpMBbI, paHT ¥ MaTpuUIa.

30. IlpuBeneHue KBaapaTUYHOM (GOPMBI K KaHOHHYECKOMY M HOpMalbHOMY BuAy. Meton
Jlarpanxa.

31. IlonokuTeapHO oIpeesieHHbIE KBaApaTUYHbIE (JOPMBI.

32. 3akon unepuuu. Kpurepuii Cunbsectpa.

Tema 9. [IpsiMmasi ¥ IVIOCKOCTH B NPOCTPAHCTBeE.

33. Jlenenue orpeska B JTaHHOM oTHOoWEHUH. [Ipsmas Ha miockocTy.

34. Pa3nnuHble BUABI ypaBHEHUS IIPSMOMN Ha MIOCKOCTH.

35. PaccrosiHue OT TOUYKHU 10 NpsAMOM. B3anMHOe pacnosyiokeHue AByX MpsSMBIX.

36. YpaBHEeHUE NPSIMOI U INIOCKOCTH B IPOCTPAHCTBE.

37. B3auMHOE pACIOJNIOKEHHE [BYX MPSAMBIX, HNPSIMOW M IIJIOCKOCTH, JABYX IUIOCKOCTEH B
IIPOCTPAHCTBE.

Tema 10. JInHUM ¥ TOBEPXHOCTH BTOPOI0 MOPAIKA

38. Dunc: KaHOHMYECKOe ypaBHEHUE, SKCIIEHTPUCHUTET, TUPEKTPHCA.

39. I'unepbona u mapabojia WU MX KaHOHWYECKHE ypaBHEHUS, BbIBOJA. DOKalbHBIA paauyc,
OKCIICHTPUCUTET, aCHMIITOTA.

40. Kimaccudukamus [1BII.
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Tema 11. Dy1eMeHTHI TONOJIOTHH.

41. Ilnockue U IpOCTPaHCTBEHHBIE KPUBBIE.

42. Hopmainb, OMHOpMalb, KPUBU3HA U KPyUEHHUE MIIOCKOH KPUBOM.
43. DnemMeHTHI TOIOJIOTHH.

Kpumepuu @0DMMDO6GHM}1 OUEHOK (OMBHMGGHM}Z) YCmMHO20 onpoca

VY CTHBIN OMpOoC ABIIAETCS OJHUM M3 OCHOBHBIX CIIOCOOOB Y4€Ta 3HAHMN 00y4YarolIerocs.
Pa3BépHyThIli OTBET CTyAEHTa [JOJDKEH NPEJICTaBIsATh COOOM  CBSI3HOE, JIOTMYECKU
MOCIIeIOBATEIbHOE COOOIIEHNE Ha 33JaHHYI0 TEeMY, IOKa3blBaTh €ro YMEHUE MPUMEHSTHh
OIpeENICHUS.

B  pe3ynrvmame ycmuozo onpoca 3HaHUA, 00yuarOULE20CA OUCHUBAIOMCA HO
cnedyrwuent wikane (3a 1 3anamue):

2 fanna craButcs, eciu 00OydaroUHCS:
1) monHO M3naraeT U3yuyeHHBIH MaTepua, 1aéT MpaBUIbHBIC ONPEIeIICHUs TOHATUH;
2) oOHapyXHBaecT IOHMMAaHHUE MaTepUaia, MOXKET 00OCHOBATh CBOM CY)KIICHUS, IIPUMEHUTH
3HAHUS HA IPAKTHKE;
3) wm3maraer MaTrepuan IOCJICJOBATEIbHO W TMPABWIBHO C TOYKH 3pPEHUS HOPM
JUTEPATyPHOTO SI3bIKA.
1 6ann craButcs, eciu oOy4darOIUHCS:
1) w3naraeT Marepuall HEMOJIHO U JOMYCKACT HETOYHOCTH B ONIPE/ICIICHUN TTOHSTHIA,
2) He yMeeT JOCTaTOYHO ITYOOKO U J0Ka3aTelbHO 0OOCHOBATh CBOU CYXICHHUS,
3) wuzmaraeT MaTtepual HermocjieI0BaTeIbHO.
0 6annoeé craBuTCs, €CiM OOYyYaIOIIUKUCS OOHAPYXKMBAET HE3HAHUE OOJbIICH YacTu
COOTBETCTBYIOIIETO pa3jesia u3yuyaeMoro Marepuaa, 1I0myCcKaeT OmruOKH B (POPMYITHUPOBKE.
Bamier MOTYT CTaBUTBCSI HE TOJIBKO 33 €THHOBPEMEHHBIM OTBET, HO U 32 CyMMY OTBETOB,
JAHHBIX CTYJICHTOM Ha MIPOTSHKCHUH 3aHSITHSI.

5.1.2. Ouenounvie mamepuanvl 011 CAMOCHOAMENbHOU padompl odyuarouiezoca (munoegoie
3a0auu) (konmpoaupyemasn komnemenyus OIIK-2)

HepequL THUIIOBBIX 3a4a4d JJIs1 CaMOCTOSTEIIbHOU pa6OTBI C(l)OpMPIpOBaH B COOTBECTCTBHUHU C
TEMAaTHKOM MPAKTHYICCKUX 3aHATUN 0 JUCLIUILINHE «Anre6pa, TCOMCTPUA.

3agauu

Tema 1. Anredpanyeckue CTPYKTYpPbI € OAHOM M IByMsl OMHAPHBIMH OIlePallUsIMH.

1. Kakyro anreOpanueckyto CTPYKTypy 0Opa3yeT MHOXKECTBO HATypaJbHBIX YHCEN
OTHOCHUTEIIBHO ONEPALIUHU CII0KEHUS?

2. Kakyo anreOpandeckyto CTPYKTYpy OOpa3yeT MHOMXECTBO LEJIbIX OTHOCHUTEIBHO JBYX
oTiepaluy CJI0KEHUS U YMHOXeHus (Z, +,7)?

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

4. SBnsercs nu OMHAPHOM ONepaIuen:
B) CJIO)KEHHE HA MHOXKECTBE HEUETHBIX UUCEIT,
I') HAXOXK/JICHUE AECATUYHBIX JIorapu(MOB Ha MHOXKECTBE;

I[) HaxXOXJCHUC CPECAHCTO I'COMECTPUUCCKOTO ABYX YHCCII HA MHOKCCTBEC;
13



5. SIBnstoTcs MM AEUCTBHE, BHIOIHsEMOe 1o Gpopmyne a ° b = (a + b)? GuHapHOU oneparuei
Ha MHOecTBe Q, ¥ €Cliu ABJISIFOTCS, TO MOYEMY?

6. SBusroTcs M anreOpandeckoll CHCTEMOM MHOXKECTBO YHCEN BHJAa OTHOCHTEIHHO: a)
CJIO’KEHUS; 0) BHIYUTAHUS;, B) YMHOXKEHHS?

7. SlBnsercsa nu anreOpanyeckod CUCTEMOM MHOXKECTBO PaJMyCOB-BEKTOPOB, UCXOIAIINX M3
Hayaja JIeKapTOBOM CHUCTEMbl KOOpPAMHAT U pAaclOJIOKEHHBIX B IEPBOH UYETBEPTH
KOOPJIMHATHOH MJIOCKOCTH, C ONEepaluei: a) CI0KEHUE BEKTOPOB; 0) BBIYUTAHHE BEKTOPOB?

8. SlBnsercd nu OMHApHOM omnepanuel yMHOKEHHE Ha MHOYKECTBE MPpallMOHAIBHBIX YUCET U
CJIO’KEHUE Ha MHOXKECTBE YETHBIX YHCET,

9. Kakume u3 apudmernueckux IelcTBUIl (CIOKEHUE, BBHIYMTAHHE, YMHOXKCHHE, JEJICHHE)
SBIISIOTCS] OMHAPHBIMU OonepausiMu Ha MHOKecTBe {1,0,-1};

10. Kakyto anreOpandeckyto CTPYKTYpy o0Opa3yeT MHOXECTBO KBJPAaTHBIX MAaTpHIl C
BELIIECTBEHHBIMU 3JIEMEHTAMH OTHOCUTEIBHO OIEpAINil CJI0KEHUS U YMHOKEHUs?

Memoouueckue pexomenoayuu no pewteHuro 3a0adu.

[Ipuctymnas k caMOCTOSTEIILHOMY PEIICHHIO 33]1a4, HEOOXOAMMO BHUMATEIHHO TPOYECTh
TEOPETUYECKHI MaTepual 1Mo COOTBETCTBYIOIIEMY BOINPOCY TeMbl. BaxkHeine moHITHS ATOU
TeMbl: OMHapHAas ajredpanyeckas onepanus, rpyInou, MoxyrpyIna, MOHOU I, Tpynna, abejaena
rpynna, Koibllo, MoJje, AeTUTEeNN HYNS B KOJIbLIE, XapaKTEPUCTUKA MO U Ap. OTH MOHITHUS
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. HaiiTh 3Ha4eHNEe MAaTPUYHOTO MHOTOYWIEHA

FA:fx =3x242x+5, A= g _43.
2. Beraucnute 54 — 3B + 2C,
1 -2 0 5 1 -2 -5 31
rned= 3 5 1 ,B= -3 2 7 ,C= 2 05
-1 2 4 4 0 -1 6 4 2
3. Haiitu npoussenenue marpuny ABC, ecin
-2 4 -3 0
A=1 -3, B=:§ é _01, c= 0 2 5 =2
3 -1 2 4
-1 1 _ 2 0
4. PeminTh MaTpU4YHOE ypaBHEHUE 0 1 *X= 1 3°
5. Haittu noacranoBky X u3 paBeHcrBa AXB = C, rae
A_1234567B=1234567
7 3 2 1 6 5 4’7 312 7 45 6°
C = 1 2 3 45 6 7
51 3 6 4 7 2°
6. OnpenenuTs YUCI0 UHBEPCUI B epecTtaHoBke 1,9, 6, 3,2, 5,4, 7, 8.
1 -1 1
7. Haiitu obpaTtHyto juist Matpunisl 1 —3 =2
2 3 2
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8. OnpenenuTh YeTHOCTh MOACTaHOBKH C = 12 3 45 6 7

o 51 3 6 4 7 2
-1 1 20

9. PemmuTh MaTprU4HOE YpaBHEHUE 0 1 x X = e

10. B cneayromux noAcTaHOBKAX MEPENUTH OT 3alIMCH B LIMKJIAX K 3aIIMCH JIBYMS CTPOKaMHU:

a) 1 52 3 4. 0) 7 5 3 12 4 6 8 9. B)
1 2 3 4 .. 2n—1 2n.

Memoouueckue pexomenoayuu no peweruro 3a0au.

[TpucTtynas kK caMOCTOSTEILHOMY PEHICHUIO 3a/1a4, HeOOXOMMO BHUMATEIHHO MTPOYECTh
TEOPETUYECCKHI MaTepHaj Mo COOTBETCTBYIOLIEMY BONPOCY TeMbl. BakHeiine MOHATHS 3TOU
TEMBI: TICPECTAHOBKA, WHBEPCHUS, TPAHCIIO3UIUS, TOJCTAHOBKA, YETHOCTh IIOACTAHOBKA,
YMHOXEHHS MMOJACTAHOBOK, CBOMCTBA YMHOXKEHUS, MATPUIIBl M OTICPAIlMU HAJ] HUMHU, CBOWCTBA
ormepanuii U Ap. OTH MOHATHS CIIEAYeT BBIYYUTh U Pa300paThcs B MX COOTHOIICHUsX. [lpu
PEIICHUH 33]1a9 UCTIONB3YIOTCS (OPMYITBI, O0BICHECHHE KOTOPBIX TPEJACTABICHO 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; — 7x5 —x3 = 5.
2x1 + 2x5, — X3 + x4 = 4,
4x, + 3x, — X3+ 2x4 = 6,
8x; + 5x; — 3x3 + 4x, = 12,
3x1 + 3x, — 2x3 + 2x4 = 6.
3x; + 5x, + 2x3 =0,
4x; + 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. Ilpu kakoM 3HaueHUH « cHUCTEMA 3 5 He pemaercd 1o npasuity Kpamepa?
x—3y=—

. 3x+y=8
5. Haittu pemienue cucremMol .
2x+4y=10

6. Pemuth cuctemy JTMHEHHBIX YPaBHEHUH TPETHETO MOPSIKA MATPUIHBIM METOJIOM
x+y—z=0,
3x4+2v+z=h,
dx—p+5be=3.

7. TlpoBepurs, siBisercst 1u Habop {0,3} perieHrneM CUCTeMbl
3r —2y = —6

or +y =3

r—y+z—4t =0

or +4 +t=-11 .

8. Cucremy 3amMcath B MaTpU4YHOM ¢opMe U BBINHCATH BCE
MaTpHULbI, KOTOPBIE €l COOTBETCTBYIOT.

9. 3anmcarh MaTpHIly U paCIIMPEHHYIO MAaTPHUIy CUCTEMBI
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2x1 + o2 — 23 = 4
T1 — Fop = 5

10. PemuTh ¢ MOMOIIBI0 0OpaTHOW MATPHUIIBI CHCTEMY
2ry +x2+x3 =2
r1 — Iy =—2

dri —ro+ 21, =2

Memoouueckue pexomenoayuu no peweruro 3a0au.

[TpucTtynas Kk caMOCTOSATEILHOMY PEIICHHUIO 3a/1a4, HeOOXOMMO BHUMATEIBHO MTPOYECTh
TEOPETUYECCKHII MaTepHaj MO0 COOTBETCTBYIOLIEMY BONPOCY TeMbl. BakHeiine MOHATHS 3TOU
tembl: CJIY, knaccudukanus cucreM, COBMECTHBIE 1 HECOBMECTHBIC CUCTEMBI, OTIPE/ICIICHHBIC U
HEOoIpeesIeHHbIE CUCTEMBI, CUCTEMa KpaMepoBCKoro Tuma, ¢popmyna Kpamepa, merox I'aycca u
Ip. OTH TOHSTHS CIEAYET BBIYYUTh U Pa300parhcs B UX COOTHomIeHUsX. [Ipu pemenun 3amaq
UCTIONB3YIOTCS. JOPMYITBI, O0BICHEHNE KOTOPBIX TPEICTABICHO B TEME 3.

Tema 4. Teopus onpenenuTesnei.

1. Pemmmth MaTpuuHOE ypaBHEHHE 11 * X = 2.0 .
0 1 -1 3
2 6 4 3
2. BpluncnuTth onpeaenuTens 5 2 -1 =3 .
2 -3 5 -3
4 1 6 2
x a b 0 c
0 y 0 0 d
3. Bpmuucinute onpegemurens 0 e z 0 f .
g h k u I
0 0 0 0 v

4. BoiOpaTh 3HaueHus [ Uk Tak, 9YTOOBI MPOU3BEINCHUE  (gyAi5A33A)s046021 BXOIUIO B
onpenenauTeNnb 6-ro NopsiaKa co 3HaKOM MUHYC.

1 1 a
5. Bpramcnuth onpeaenurens 3-ro mopsiaka b 3 1
1 00
a 1 2
6. Haiitu anrebpandeckoe JONONHEHUE K dTIEMEHTY ;o B onpexaemurene (1 3 0f.
b 5 c
5 8 7 4 -2
7. Beramcnuth onpenenutens -1 4 2 3 1]
9 27 6 10 -9
39 6 2 -3
1 3 2 8 -1
8. Pemmth ypaBHEHUE 2x=1 x+1 _ -6
' P x+2 x-1 '

9. C KaKuM 3HAKOM BXOIUT B onpenenHTenb HOpH}IKa n HpOI/ISBe)ICHI/Ie DJICMCHTOB FHaBHOﬁ
nuaronanu? [Ipou3Benenre 31eMEeHTOB MTOOOYHON JUATOHATN?
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10. Haittu unensl omnpenenurtenss 4-ro mopsika, COIEpXallyde SJIEMEHT dz, W BXOASIIUN B
ONpEeIETUTENb CO 3HAKOM TLIIOC.

Memoouueckue pexomenoayuu no peweHuro 3a0au.

[Tpuctynas kK caMOCTOSTEILHOMY PEIICHHUIO 3a/1a4, HeOOXOJMMO BHUMATEIBHO MTPOYECTh
TEOPETUYECCKHII MaTepHaj Mo COOTBETCTBYIOLIEMY BONPOCY TEeMbl. BakHeiine MOHATHS TOU
TEMBI: OMPEACIUTENb, METOABl BBIYMCICHUS OMPEISIUTENSl, MUHOP K JJIEMEHTY, MUHOp K-TO
MOpsIIKa, anreOpanyecKoe JOMOJHEHUEe, JOMOJTHUTEIbHBI MHUHOp, OOpaTHas MaTpulla,
BEIPOXKJICHHAST W HEBBIPOKICHHAS MAaTpUIla, OA3UCHBIA MUHOp, YCIOBHE CYIIECTBOBAHUS
00paTHON MaTPUIIBI U Ap. DTHU MOHATHS CIEIYET BBIYYUTh U Pa300paThCs B MX COOTHOIICHHSIX.
[1pu pemenny 3a1a4 UCIIOMB3YIOTCS (HOPMYITBI, OOBSICHEHNE KOTOPBIX MPECTABICHO B TeMe 4.

Tema 5. JIuneitnas 3asucumoctb. Uccaegosauue CJIY.

1 4 2
1. Ilpu kakux 3HayeHHsX A wMarpuna |2 1 4| uMeer paHr paBHbIl 1.
4 2 8

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

2. UcceqoBaTe COBMECTHOCTD

3. Haiitu OCP g cucteMsl

1 2 4 =3
4. HaiiTu paHr MaTpHIlbl C MIOMOIIBIO dJIEMEHTApHBIX MpeolOpa3oBanuii: 3 5 6 —4
3 8 2 -19
1 -2 3 1
5. HaiiTu paHr MaTpuubl METOJOM OKaUMIIAIOIIUX MUHOPOB: 3 2 —4 2
5 =2 2 4

2x1 +2x, —x3+ x4 =0,
4x, + 3x, —x3+ 2x4 =0,
8x1 + 5x, —3x3 + 4x, =0,
3x1 +3x, — 2x3 + 2x4, = 0.
7. Haiitu ycnoBus, HEOOXOAMMBIE M JOCTATOYHBIE ISl TOTO, YTOOBI B JIFOOOM peIIeHUU
COBMECTHOM CHUCTEMBI IMHEWHBIX YPaBHEHUN k-€ HEU3BECTHOE ObLIO PaBHO HYIIIO.

6. Haiitu yucno pemennit ®CP st cuctemsl

8. UccnenoBaTh cucTeMbl YpPaBHEHHUI U HAaWTH 00lllee pElIeHUE B 3aBUCHMOCTH 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 xakux 3HAYEHUSIX X U y BEKTOPHI 5:(1/\/5,0,—1/\/5)14 b=(1/3,x,y)
OpPTOrOHOPMHPOBAHHBI?

Memoouueckue pekomeHOayuu no peulenuro 3a0ay.
[Tpuctymnas Kk caMOCTOSATEILHOMY PEIICHHUIO 3a/1a4, HeOOXO0MMO BHUMATEIBHO MPOYECTh

TCOpCTI/I‘-ICCKI/Iﬁ MaTepurajl 1o COOTBECTCTBYIOLIEMY BOIIPOCY TCMEI. Baxwneiiniie moHATHS 3TOH
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TEMBI: JIMHEWHAsl 3aBUCUMOCTb CTpPOK, CBOMCTBA JIMHEHHON 3aBUCHMOCTH, PaHI MAaTpPHIBL,
METO/Ibl BBIUMCIIEHHS paHra, UCCIEN0BaHus CUCTEM, ycioBue coBmecTHocTH CJIY, ogHOpoaHas
cucTeMa, CBOMCTBA pelIeHHs] OJHOPOAHBIX CHUCTeM, pyHaaMeHTanbHas cuctema pemeHus (OPCP)
U Ip. OTH NOHATHUSA CIEAYET BbIyUUTh U pa3o0paThbCsl B UX cooTHoweHUsX. [Ipu permenun 3agau
UCIIOJIB3YIOTCS (POpMyIIbl, 00BSICHEHHE KOTOPBIX IPEICTABICHO B TEME 5.

Tema 6. BekTtopHnas anreopa.

- = - r
1.BekTopa a W b B3aMMHO NEPIEHIUKYISIPHBI; BEKTOP ¢ 00pa3yeT ¢ HUMHU YIJIbI, paBHBIE 3

13‘2560,

3Has, 4To ‘5‘ =3e0, E‘ =8¢0, BEIYUCIIUTD ‘5 — 213, b+3c ‘

2. Jlano:| a|=1u|b|=2 ¢ =2/3.Haittu |[a,b]|,|[@+2b,—a +3b]].
3. Haiitu koopauHatel BekTopa x=(2,3) B 3amaHHOM Oa3uce e5,e;, eciu e;=(1,1), e,=(1,2)
4. Paznoxuth BeKTOp a = (5,2,—1) 1O €AMHUYHBIM BEKTOpaM

11
5.BekTopel @ W 6 00pasylT yroia ¢ = el 3Has1, 4To |a| =6, |b| =5 Beramcnuth [3a-b, a-
28].

— — o
6. Jlokaxwure, yto BekTophel a (10,11,2) u b (10,—10,5) oTnokeHHBIC U3 OJHOW TOYKH, MOXKHO
B3iTh B KauecTBe pedep KyOa, U HalauTe TpeThe pedpo Kyda, UCXOsIIee U3 STOU Ke TOUKH.
7. aHbl KOOpAMHATHI BepIIUH TpeyroyibHo nmupamuasl SABC: A(4,0,1), B(5,-1,1), C(4,7,—-
5), S(7,5,2). Haittu 06beM nupamuibl, roiomiaab ocioBanuss ABC u BeICOTY.
8. Ompenenuts TOYKYy N & € KOTOPOHW COBMaJaeT KOHEL BEKTOpa d = (3;—1L;4), ecau ero nauaio

COBIAJIAET C TOUYKON M (1;2;3).

9. JlaHbI JBa BEKTOpa a= (3;—2:6) n l;=(—2;1;0). OnpeaenuTh MPOSKIMK HAa KOOPAMHATHBIC
OCH CIICTYIOIITUX BEKTOPOB: 1) a+ l_a, 2) a-b.

10. Jlano pasnmokeHue BEKTOpa ¢ 1o Oazucy i, },I;: = 162—1Tj+12lz. Onpenennutsb
pa3oXKEeHHe IO JTOMY K€ 0a3ucy BEKTOpa a, napauieIbHOTO  BEKTOPY c m

MMPOTHUBOIIOJIOKHOI'O C HUM HAIIpaBJICHUS, IIPU YCIIOBUH, YTO ‘a‘ =75.

Memoouueckue pekomeHoayuu no peweHuro 3a0au.

[Ipuctynas Kk caMOCTOSTENILHOMY PEHICHHIO 3a/1a4, HEOOXOAMMO BHUMATEIHHO TPOYECTh
TEOPETUYECKHI MaTepHuai Mo COOTBETCTBYIOLIEMY BONPOCY TeMbl. BakHeilmue moHsTust sTon
TEMBI: BEKTOPHl M OMEpalliy HaJl HUMH, PaBHBIE BEKTOpa, KOJUIMHEApPHBIE M KOMIUTAHAPHBIC
BEKTOpa, CKAaJIpHOE, BEKTOPHOE U CMEIIaHHOE IPOU3BEJICHHE BEKTOPOB M HMX CBOICTBa,
pasyiokeHue BEKTOpa Mo 0azucy W Ap. OTH MOHATHS CIEAYET BBIYUUTh M Pa300paThCcs B UX
cooTHomIeHUsIX. [lpu pemieHuM 3ama4  HUCHOJNB3YIOTCS  (OpMYIbI, OOBSCHEHHE KOTOPBIX
IIPEJICTABJIECHO B TEME 6.

Tema 7. JInneiiHOe MPOCTPAHCTBO U JIMHeliHOe NIPeodpa3oBaHHe BEKTOPHBIX POCTPAHCTB.
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1.Haiitu pasmepHOCTb 1 6a31C TMHEHHOTO MOAIPOCTPAHCTBA, HATSIHYTOI'O HA CUCTEMY BEKTOPOB
a, =(,L1),a, =(1,1,2),a, =(1,2,3)
2. Haiitu koopauHatel BekTopa X=(6,12) B 3aanHOM Oasmuce e, ,e,, ecnu e, =(2,1),e, =(3,2).

3. B Oasuce e;,e,,e; 3-X MEpHOro JMHEHHOIO MPOCTPAHCTBA JIMHEHHOE NpeoOpa3oBaHUE @

3 21
3ajaercs Matpuen A=|1 5 3 |.Halituae, ecim a= 2e, +e, —e;.
0 11

4. Haiitu matpuily mepexoma ot Gasmca Z:(1,0,0),52(1,—1,0),52(—1,1,—1) K Oasmcy
e/'= (1,2,-1),¢,'= (1-1,0),,'= (1,0,0)

3. Ilycts V- IIPOCTPAHCTBO, HAaTSHYTOE Ha CUCTEMY BEKTOPOB
a, =(1,0,0,-1),a, =(2,1,1,0),a, =(LLL1),a, =(1,2,3,4),a, =(0,1,2,4). Ilpu xakom 3Ha4YCHUU
A TOAMPOCTPaHCTBOV UMEET pa3MepPHOCTH d=3.

6. HaiiTi pa3MepHOCTh CyMMBI H Pa3MEpPHOCTb NEPECEUCHHUs MOAIPOCTPAHCTBA L, , HATIHYTOTO
Ha BEKTOPBI a, =(1,2,0,1),a, =(1,1,1,0) u L,, HATSHYTOTO Ha BEKTOPBI
b, =(1,0,1,0),b, =(1,3,0,]).

7. Halitn coOCTBEHHBIE 3HAYEHUS JTMHEHHOTO npeo6pa30BaHH;1, 3alaHHOI'0 B HCKOTOPOM Oasuce

. -2 3
Matpuieid A= {
y y 0 -3 y
8. JIuneliHoe mpeoOpa3oBaHKE 3aJ1aHO B HEKOTOPOM 0a3uce MaTpuiiei A = R Haiitu

COOCTBEHHBII BEKTOD, €CJIM COOCTBEHHOE 3HaueHune 4 =-1.

9. OnpenenuTb OPTOrOHAIBHBIN BEeKTOp AJis BekTopa (1,-2,2,-3).

10. ITpumMeHsist mpoLecc OpTOrOHAIU3ALNN TOCTPOUTh OPTOTOHAIBHBINA 0a3KC MOANPOCTPAHCTBA,
HaTAHYTOr'O Ha CUCTEMY BEKTOpoB «, = (2,1,3,-1), a, =(1,1,-6,0).

Memoouueckue pekomeHoayuu no peuteHuro 3a0ay.

[Ipucrynas k caMOCTOSITEIbHOMY PELICHHIO 3a/1a4, HEOOXOAMMO BHUMATEIbHO IPOYECTh
TEOPETHYECKUI MaTepHall MO COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BakHeWIIne NMOHATHS 3TOU
TEMBI:  JINHEWHOE  MPOCTPAHCTBO W  JIMHEHHBIA  ONEpaTop, OpPTOIOHAIBHBIA  H
OPTOHOPMHPOBAHHBIN 0a3uC, €BKJINI0BO MPOCTPAHCTBO, MaTpUlla JIMHEWHOTO MpeoOpa3zoBaHus,
OpPTOTOHAJIbHBIE BEKTOPBI, COOCTBEHHbIE BEKTOPbl M COOCTBEHHBIC 3HAYEHMS JIMHEHHOIo
npeoOpa3oBaHust U Ap. OTU MOHATHS CIEAYeT BBIYUMTb M Pa300paThCcsi B MX COOTHOLICHHUSX.
[Tpu pemieHnu 3a/1a4 UCTIOIB3YIOTCS (POPMYIIbI, OOBICHEHNE KOTOPBIX MPEJCTABIEHO B TEME 7.

Tema 8. KBaaparuunsie ¢popmsl.

1. Ilpu Kakux 3HaYEHUSX A, KBagpaTuuHas popma [ = 2x,x; +4x,x; — ).,xz2 + 3)632 - xl2
HOJIOKUTEIIBHO OTIPEIeNICHA.

2. CoCTaBUTh MATPHUILY KBAIPATHUHOH GOPMEI . f = 2X, X, —4x, X, + X5 +3x]

3. HaiiTu paHr KBaapaTHdHOM GOpMEl f = x; +4x,x, +3x; 4+ 8x,x, +10x,x; +7x; .
4. TlpuBecTH K KAHOHUYECKOMY BHAY KBaAPATUUHYIO GOPMY f = X7 —6x,X, — X, .
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5. Haiitu nuueiiHOoe mpeoOpa3oBaHMe, MPHUBOASIIEEe KBaApaTuuHyo ¢opmy f =X x, —xf K
HOpMANbHOMY BULY f =y, — Vi — V3

6. Jlama xBagpathmuHas Qopma f =-—X, —Xi +Xx;. ONpEeNenuTh NONOKMUTEIbHEIH M
OTpPUIIATEIbHBIN NHICKCHl HHEPIMH, a TAK)KE CUTHATYPY 3TOH (OpPMBI.

7. TIpuBecTH KBaApaTHUHYIO GOPMY K IJIaBHBIM ocaM f = 3x; +4x) +5x; +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 KAHOHUYECKOMY BHIY KBaAPATHIHYIO (hopmy Sx; — 12xy.

Memoouueckue pekomenoayuy no peuteHuio 3a0au.

[Ipucrynas kK caMOCTOSTENILHOMY PELIEHHIO 3a]1a4, HEOOXOAMMO BHUMATEIbHO IPOYECTh
TEOPETHYECKUI MaTepHall MO0 COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BajkHeWIne NOHATUSA 3TOU
TEMbI: KBaJpaTu4Has (opMa, HOPMAJIbHBIH U KaHOHWYECKMH BHJI KBaJIPAaTUUYHON (OPMBI, paHT
KBaJPaTUYHOU (OpPMBI, HEBBIPOXKAECHHOE JIMHEHHOE MpeoOpa3oBaHue, IOJOXKUTEIbHBIN U
OTPULATENIBHBIM MHAEKC MHEPLUHU, CUTHATypa, 3aKOH MHepuuH, Kpurepuil CuiabBecTpa u Ap.
OTU NOHATHUA ClENyeT BBIYYUTb U pPa3odpaTbcs B UX coOoTHomIeHusx. [Ipu pemenuu 3amaq
UCHOJb3YIOTCS POPMYIIbI, 00BSCHEHNE KOTOPBIX MPEACTABICHO B TEME 8.

Tema 9. [Ipsimasi ¥ MIOCKOCTH B MPOCTPAHCTBE.

1. OnpenenuTh yroyi Mexay IpsMbIMU xtl = y=3 =Ll 2 = y+3 S
2 -1 -2 1 2 -2

2. HaiiTu HOpMalibHOE YpaBHEHUE IIIOCKOCTH 6X-7y+6z-33=0.

3. Beruucnuth paccrosinue Mexay Toukamu A(-2; -3) u B(6; 3).

4. Haiitu xoopauHaTel Touku M, nensmed orpe3ok AB B otHomennn AM:MB=-3:2, ecnu
A(-2; 1) u B(3; 6).
5. BbIUuCIUTh IIIOMAAb TPEYTOJIbHUKA, BEPLUIMHAMU KOTOPOro sABJIstoTcs Touku A(2; 0), B(5; 3)
u C(2; 6).
6. Haiitu paccrosiuue ot Touku A(4; 3; -2) 10 miockoctu 3x-y+5z+1=0.
7. Haiitu yrinosoit koa¢g¢unuent K u otpe3ok B, orcekaemslit 1o ocu Oy npsimoii 2x-3y=6.
8. CocTaBUTh ypaBHEHHs MpsMOW, Hpoxozsimend uvepe3 Touky A(-2; 5) NepneHIuKyJIspHO
npsimoit 2x-y=0.

2x+y=0

9. BBIYHCIUTD Yol MEXKAY MPSIMBIMU .
y=3x—4

10. CoctaBUTh MapaMeTpUUECKHUE YPABHEHUS IPSAMON

Memoouueckue pekomeHOayuu no peuteHuro 3a0ady.

[Mpuctynas kK caMOCTOSATEILHOMY PEIICHHUIO 33/1a4, HEOOXOIUMO BHUMATEIbHO MPOUYECTh
TEOPETHYECKUI MaTepHall IO COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BajkHeWIIMe MOHATHS 3TOM
TEMBI: MpsIMasi Ha TUNIOCKOCTH M B IPOCTPAHCTBE, Pa3JINYHbIC YPABHEHHS PSIMOMN HA TNIOCKOCTH H
B MIPOCTPAHCTBE, INIOCKOCTh B MMPOCTPAHCTBE, HEMOJIHBIC YPABHEHHS IPUMOM U IIOCKOCTH, yroJ
MEX1Y TUIOCKOCTSIMHU, YTOJI MEXKIy IPSMBIMH Ha IJIOCKOCTH U B IMPOCTPAHCTBE, PACCTOSHUS OT
TOYKH JI0 TUIOCKOCTH M JIO MPSIMOW M JIp. DTH TOHSATHUS CIEAYeT BBIYUYUTh U pa3o0OpaThcs B HX
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cooTHomeHUsX. [lpu pemieHun 3a7a4  UCHOJB3YIOTCA  (OPMYJBI, OOBSCHEHHWE 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, eciu J;=10, J,=9.

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

4. CocTaBUTh XapaKTEPUCTHUECKOE yYpaBHEHUE, eciu J;=5, J,=-3, J;=-4.

5. [loBepXHOCTB 3a71aHa yPABHEHHEM Sxt -3+ 6xy —2y+ 5 =0.Beuuciurs I,

2 2
X
6. DKCIIEHTPUCUTET € KPUBOU 2-T0 mopsaka —— + R |l pasen.

100 36

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

2 2 o
8. Ha ommunce 24x” + 30y =720 Haiiti TOYKH, OTCTOSIIKE HA PACCTOSHMU IISATH €IUHUL] OT

€ro MaJIOH OCH.
9. CocraButs ypaBaenue KBII, npoxozasuieit uepe3 5 Touek:
M,(0,0), M, (0,1), M5(—-L1),M ,(1,0), M 5(2,-1).

10. OnpenenuTh THIT TOBEPXHOCTH 4x* — 977 +2zx —8x —4y + 362 — 32 =0.

Memoouueckue pekomenoayuu no peueHuro 3a0au.

[Ipucrynas k caMOCTOSTEILHOMY PELIEHHIO 3a]1a4, HEOOXOAMMO BHUMATEIbHO IPOYECTh
TEOPETHYECKUI MaTepHall MO COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BajkHeWIIne NOHATHS 3TOU
TEMBI: JJUIMIC, Tunepbona, mnapadoyia, SKCLUEHTPUCHUTET, (POKYC, aCUMOTOTHI THIEPOOJIBI,
JUPEKTPUCHl AIIIUICA, MOBEPXHOCTU BTOpOro mopsaka, kinaccupukauusa IIBIT u ap. Ortum
MOHATHUS CJIEAYeT BBIYUYUTb M pazoOpaTbcs B MX COOTHomleHusX. [lpu pemenun 3anay
UCTIONB3YI0TCS (pOpMyIIbl, 00BSICHEHHE KOTOPBIX MpecTaBiaeHo B Teme 10.

Tema 11. Di1eMeHTHI TONOJIOTHH.
1. HaiinuTe KOMIIOHEHTBI CBSI3HOCTM M KOMITOHEHTBI JIMHEWHOW CBSI3HOCTH CIIEIYIOIINX
MOAMPOCTPAHCTB MPOCTPAHCTBA BEUIECTBEHHBIX (71 X1)-MaTPHIL;

1) GL(n; R)={A |det A6=0}; 2)O(n; R)={A| AAT=E}.
2. Iloctpoiite HeperysipHOe XaycaophoBO MIPOCTPAHCTBO.
3. IloctpoiiTe NPOCTPaHCTBO, YIOBIETBOPSIONIEE TPEThEH akcHuOMe OTACTUMOCTH U He
YAOBJIETBOPSIOLIEE BTOPOM.
4. KomnakTHo 1 MHOXkecTBO [1; 2) € R?
5. TlokasaTh, 4TO MOBEPXHOCTH x°+)y° —z' = 0 B Touke O(0, 0, 0) He MMeeT HOPMATH M
KacaTeJlbHOU MIOCKOCTH.

6. HaiiTu enuHu4HbBIE BEKTOPHI KacaTeabHOW, TTIaBHOM HOPMau U OMHOPMANH JUHUN X =
tsint,y = tcost,z = te' B Hauane KOOpAMHAT.

8. Haittu gnuny nyru iuaun X = ct,y = ¢ 2Int,z = % Mexay Toukamu t = 1, t = 10.

9. HaiiTu KpuBH3HY U KpydeHHUe cleAyloIMX TuHun: X = 2t,y = Int,z = t2.
10. TToxasaTs, uto cdepa xZ + xZ + x2 = 1 aBnsAeTCA IIaKUM MHOTOOOPA3HEM.
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Memoouueckue pekomenoayuy no peuteHuio 3a0axu.

[Tpuctynas K caMOCTOSTETLHOMY PEIICHUIO 3a/1a4, HeOOXOMMO BHUMATEIHHO MTPOYECTh
TEOPETUYECKUN MaTepUall MO0 COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BakHeWIINE NMOHATUS 3TOU
TEMBI: IUIOCKHE U NPOCTPAHCTBEHHBIE KPUBBIE, HOpMaJlb, OMHOpMAalb, KPUBU3HA U KpydEHUE
IUIOCKOW KpUBOHM M Jp. OTH MOHATHUS CIEAYET BBIyYUTb U Pa300paThCsl B UX COOTHOIIECHUSX.
[Tpu pemiennu 3a1a4 UCIOIBb3YIOTCS (POPMYIIbL, 00BICHEHNE KOTOPBIX MPEACTaBIeHO B Teme 11.

Kpumepuu opmuposanus ouyenox no 3adanuam 011 CaAMOCHOAMENbHOU pPAdOmbl
cmyoenma (munosvie 3a0auu):

«omauuno» (3 Oaura) - oOyyarommiics TMoKaszal TIyOOKHE 3HaHMS Marepuaia o
MOCTAaBJICHHBIM ~BOIPOCaM, TPaMOTHO M JIOTUYHO ero wm3naraet. CBOOOJHO HCIIONB3yeT
HEoOXoarMBbIe (POPMYJIBI TIPH PELICHUH 33/1a4;

«xopouwtoy (2 6asa) - o0yJaroIMiics TBEPIO 3HAET MaTEPHaI, TPAMOTHO €r0 U3JIaraeT, HO
JIOIYCKaeT HETOYHOCTH B MPOIIECCE PELICHUS 3a/1a4;

«yooenemeopumenvroy (1 6ai1) - oOydaroyiics UMEeT 3HaHUSI OCHOBHOT'O MaTepHaa 1o
MOCTABJICHHBIM BOIIPOCaM, HO HE YCBOWJI €ro JeTajield, JONMYCKAeT OTAENbHbIE HETOYHOCTH TPH
PELICHUY 33]1ay;

«Heyooeemeopumenvho» (0 6a10B) — OOydYaIOIMIUKCS JTOMYCKAeT rpyObie OIIMOKH B
OTBETE Ha NIOCTABJICHHBIC BOIPOCHI U IIPH PEIICHUH 33124

5.2. Ouenounvie mamepuansvl 013 pyoexscHo20 KOHMPOJiA.
PyOexHbIil KOHTPOJIb OCYIIECTBISIETCS IO 00Jiee MM MEHEE CaMOCTOSTEIFHBIM pa3/esiaM —

y4eOHBIM MOAYJISIM Kypca U MPOBOJUTCS M0 OKOHYAHUU U3YUEHHUs MaTepualia MOJyJis B 3apaHee
YCTAaHOBJICHHOE BpeMsi. PyOeHBII KOHTPOJIb MPOBOIUTCS C IEJIBIO ONMpEACNCHUS KadecTBa
YCBOEHMsI MaTepuaia yyeOHOro MoayJis B 1iefloM. B TeueHune cemectpa MpoBOAUTCS TPH TaKUX
KOHTPOJIbHBIX MEPONPUATHS M0 IpaduKy.

B kauectBe QopMm pyOeKHOTO KOHTPOJISI MOKHO MCIOJIb30BATh TECTUPOBAHUE (MMMCHMEHHOE
WIA KOMIIBIOTEPHOE), MPOBEJECHHE KOJUIOKBUYMa WM KOHTPOJBHBIX paboT. Ha pyOGexxHble
KOHTPOJIbHBIE MEPOTIPUSATHS PEKOMEHAYETCSI BBIHOCUTH BECh MPOTrpaMMHBIA Marepuall (Bce
pa3zensl) 1Mo AUCIUTUIHHE.

Kontpoabnasi pa6ora. KontponbHas pabora — nucbMeHHas pabora HEOOJBLIOro
o0beMa, TpeAroaramas MpoBepKy 3HAHUI 3aJaHHOTO K N3YUYEHHIO MaTepHaja U HaBBIKOB €ro
MPAKTUYCCKOr0o IMPHUMCHCHUS. HpOBOI[I/ITCSI TpU pa3da B TCUCHHUC MUIYUYCHHA OUCHHUILIMHBI
(cemecTp) B yachl ayAuTopHON paboTel. He MeHee uem 3a 1 Henemo 10 KOHTPOJIBHON pabOTHI,
IpernojiaBaTeb JODKEH OMpEeAeIUTh CTyIEHTaM HCXOJHbIEe JaHHbIC JJIs MOATOTOBKHU: HA3BaTh
pa3ziensl (TeMbl, BOINPOCHI), MO KOTOPBHIM OYAYyT KOHTPOJBbHBIE 3aJaHUs, TEOPETUUYECKUE
UCTOYHUKH (C TOUYHBIM YKa3aHUEM pa3/iesioB, TEM, CTaTel) /Ui HOArOTOBKH.

KonTtponbHble pabOTBI MOTYT COCTOATH U3 OJHOTO WJIM HECKOJIbKHUX 3aJaHuil
IMPAKTUYCCKOro  COJACPpIKaHM. HpI/I BBIIIOJIHEHUH KOHTpOJ'IBHOfI pa6OTBI I10JIb30BAaThCA
KOHCIIEKTaMn HGKHHﬁ, y'-Ie6HI/IKaMI/I, 3aJa4YHUKaM HE pa3pCliCHO. JIJ'H/ITCJ'II)HOCTB pPEIICHUA
KOHTPOJIbHBIX 3a/1aHui cocTaBisieT He 6osee 90 MUHYT.
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5.2.1. Ouenounvie mamepuanvt 014 KOHMPOILHOU padoOmvl: KOHMPOIUPYEMAs
komnemenyusa OIIK-2.

Tunoeoie eapuanmasl Konmp0ﬂbublxpa60m:

Bapuanm Nel
1. Pemmwmts cucremsl o hopmyinam Kpamepa (eciiu 370 BOZMOXKHO):
2x1 + 2x5; — X3 + x4 = 4,
4x, + 3x, — X3+ 2x4 = 6,
8x; + 5x; — 3x3 + 4x, = 12,
3x1 + 3x, — 2x3 + 2x4 = 6.
2. [Hanbl 1Ba Bektopa a = (3,—2,6)u b = (—2,1,0). OnpenenuTs NpoeKIUU HA
KOOP/IMHATHBIE OCH CIICIYIOUINX BEKTOPOB: a) a + b, 6) a — b.
3. BBIYHCIUTH paHT MATPUIIBI IIPH MTOMOIIHU AJIEMEHTAPHBIX MTPeoOpa3oOBaHUN
25 31 17 43

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

4. BbIYHCIUTH BEIIMYMHY OTKIIOHCHUS U PACCTOSTHHE OT ToukH A(—2,—4,3) 10 MIOCKOCTH
2x —y+2z=3=0.
5. Haiitu npoussenenus matpul AB u BA (eciiu 3T0 BO3MOXKHO)

3 4 5
7 1 8
Bapuanm Ne2

1. Pasnoxuts Bektop a = 81 + 10 o 6a3ucy e;, e,, e; , ecnu
ee=21—j)—k, ea=31+2j—k, e3=1+3]+k,
2x1 + 3x, —5x3 =0,
2. Pemmth CHCTEMBI MATPUYHBIM ClIOCOOOM  —3Xx; + 2x, + 4x3 = 3,
—Xq + 2x, + 3x3 = 2.
3. HaiiTi SKCLEHTPUCHTET U JUPEKTpHCHl dmmumca: 4x2 + 9y? —8x — 36y +4 =0

2 3 4 1 2 3 4
4. IlepeMHOXWTH NMOACTaHOBKU

4 1 3 2 3 2 4 1°
1 -2 5 3 0 2 7 =5
5. Berumcomts 4A—7B, rne A= 2 0 -3 1 ,B= -8 1 3 0
5 -1 0 4 4 2 -2 5

Bapuanm Ne 3
1. Ompenenuth yron Mmexay Asyms npsmbeiMu (14)u (1), ecau
ly :2x+5y—-3=0 [, :5x—2y—6=0

12

89
2. Paznoxuts MMOACTAHOBKY 41 6 9 B BHJIC IMPOU3BCIACHUA HE3aBHCHUMBIX

IMUKJIOB U BBIYUCIIUTb ACKPECMCHT.

-1 2 4 3
.5 1 =2 4
3. Breruuciuts onpeaenuTens no Teopeme Jlarmaca: 0 1 -3 1°
5 4 -4 2
4. Haiitu noacranoBky X u3 paBeHctBa A X B = C, ecnu
A= 12345 B = 12345 C= 12345
23145”° 53142 "° 13524
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2 2 o
5. Ha runep6one 16x~ —49y~ =784 naiitu Touku, KoTOpHIE OBLIN OBl B TPU pa3a OIUKE K
OJIHOM aCUMIITOTE, YEM K APYTOil.

Bapuanm Ned

1. CocraBuTh ypaBHEHHE IIOCKOCTH, mpoxoxasmieil yepe3 Touky A (5,4, 3)u orcekaromeit
paBHBIC OTPE3KU HA OCSX KOOPIHHAT.

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

3. Hamwmcate ypaBHeHWe rTHIEpOONbI, WMEKOMEH o0mmue QOKYChl C  DIUIMIICOM
24x* +49y* =1176 , ipu ycnosuw, uto ee sxcuentpucurer € =1,25 .
2x1 — 3x, + 5x3 = 15
4. Pemmnth cucremy ypaBHenuit merogom ['aycca:  4x; + 5x; — 2x3 = =5
3x1 +2x, — 6x3 = —11
5. Jlamo: AB =a+2b, BC =—-4a—b,CD = —-5a — 3b. J[lokazath, uro ABCD —

Tpanenus
Bapuanm Ne5
-2 3 4
1. Janamarpuna 2 1 7 . HaiiTu NpuUCOEIMHEHHYIO MaTpUILy.
0 0 1

2. Ha runep6ose 144x” —169y*> =24336 maiitu TouKH, 1711 KOTOPOil POKAILHBIE PAHYC-

BEKTOPBI NEPHEHAUKYISPHBI APYT K IPYTY.
3. Haiitu koopAauHaThl BEepUIMH Mapabojbl W  BEJIUYUHY T[apaMmerpa p, €ciu
2x> —4x+2y—-3=0
2 -1 3 -2 4
4. HaiiTi panr MaTpUIIbl METOAOM OKaUMIISIFOIIUX MHUHOpOB A=|4 -2 5 1 7
2 -1 1 8 2

2 =5 4 3

5. BpunciuTs onpeaenuTenb —4 7.5
4 -9 8 5

-3 2 -5 3

Kpumepuu ghopmuposanus ouenox no KOHmpobHvim moukam (KOHmpoivHsle padomot)

5-4 6anna - TpaBUIBHO BBIMIOJIHEHBI BCE 3aJaHMsl, MPOIEMOHCTPUPOBAH BBICOKHIA
YPOBEHB BIAJCHUS MaTepUaioM, MPOSBIEHBI MPEBOCXOAHBIE CTIOCOOHOCTH MPUMEHSTh 3HAHUS U
YMEHHMSI K BBITTOJIHEHUIO KOHKPETHBIX 33JaHUH.

3 o6anna - TPaBUIBHO BBINOJHEHAa OoJblIas YacTh 3a/laHud, MPHUCYTCTBYIOT
HE3HAYNTENIbHBIC OMIMOKH, TPOJEMOHCTPUPOBAH XOPOUIMH YPOBEHb BIAJCHHUS MaTepHAIIOM,
MIPOSIBJICHBI CPETHUE CIIOCOOHOCTH TPUMEHSTh 3HAHUS U YMEHUS K BBITIOJHEHUIO KOHKPETHBIX
3aJaHuN.

2 fanna - 3a7aHus BBIOJHEHBI OoJiee YeM HAMOJIOBUHY, NMPHUCYTCTBYIOT CEphe3HBIC
OIIMOKK, TPOJAEMOHCTPUPOBAH YIOBJICTBOPUTENBHBIM YPOBEHb BIAJEHUS MaTEpUAIIOM,
MPOSIBIICHBI HU3KUE CIIOCOOHOCTHU MPHUMEHSITh 3HAHHUS U YMEHHS K BBITOJIHEHUIO KOHKPETHBIX
3a7laHUN.

1 6ann - naH HEMOTHBINA OTBET, MPECTABIAIOIINN cO00M pa3pO3HEHHBIE 3HAHUS MO TeMe
BOIIPOCA CYIIECTBEHHBIMH OINOKAMH B OIIPEICICHUSX.

0 6annoe - Iipu MOJTHOM HECOOTBETCTBHH BCEM KPUTEPHUSIM M OTCYTCTBUH OTBETA.
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5.2.2. Ouenounvie mamepuanvi: Tunoevle mecmosvie 3a0anus no OUCYUNIUHE

«Anzeopa, zeomempusn» (Konmponupyemas komnemenyusa OIIK-2):

Ilonnwtit nepeuens mecmoeswix 3adanuil npeocmagnen ¢ JOUC -
http://open.kbsu.ru/moodle/course/view.php?id=4259

Tecm — cuctemMa CTaHAAPTH3MPOBAHHBIX 3aJlaHHi, IMO3BOJIAIONIAS ABTOMATH3HPOBATH
npoIelypy M3MEPEHHUs] YPOBHS 3HAHWUH M YMEHUH CTyaeHTa. TecTHpOBaHUE MPOBOIUTCS TPU
paza B TEUCHHE M3YUYCHUS NUCIMIUIMHBI (ceMecTp) Ha tutatdopme http://open.kbsu.ru/moodle/.

He MeHee, yem 3a 1 Henenro 10 TECTUPOBaHMsI, IIPENIOAABATENb JOJDKECH ONPEACIUTD CTyIEHTaM
UCXOJHbIE AHHBIE JUUISl ITOATOTOBKU K TECTUPOBAHHUIO: HAa3BaTh pasfienbl (TEMbI, BOIIPOCHI), 110
KOTOPBIM OYAYT 3aJJaHHUs B TECTOBOM (popMe, TEOPETHUECKUE UCTOYHUKH (C TOYHBIM yKa3zaHHEM
pas3fenoB, TeM, crared) A NoArotoBku. OIEHKa pe3yjabTaTOB TECTUPOBAHUS IPOU3BOAUTCS
KOMIIBIOTEPHOI IIPOrpaMMOM, pe3yIbTaT BbIAAETCS HEMEJIEHHO 110 OKOHYaHUU TECTa.

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

Ox=(0,1,2,2) ¥ x=(0,12,-2)

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

2. I3 BeKTOpOB HOPMHUPOBaH
1 1 1

M—,—,0,— O (1,1,1,1
NERNERNE (LLLD

O (1,1,0,1) OK3,3,L))

3. Jlan Bextop @ =(3,1,2) B E emy oproronanen BekTop

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

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

4. Hancatp ypaBHeHue npsimoit AB, nmpoxosmeit uepes Touku A(3,1) u B(-1,-2)
L] 4x+3y-4=0 U 3x+2y+1=0
M 3x-4y-5=0 0 x+y-1=0

5. YrinoBoi Kod)PUIUEHT IPsIMO, TPOXOASIICH yepe3 Hadalo KOOPIMHAT U TOUKY
A(3,-27) paBen
13 1 -27 M -9 0l 1/9

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

7. Nnmuna Bextopa AB, eciiu A(3,2), B(-1,-1) paBHa
0 13 05 0 4 M 5

8. Haiitu HopMupyromuii MHOXUTENb npsiMoi 12x-5y+1=0
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L] -13 ] 13 L] 1/13 M -1/13
9. HopmanibHoe ypaBHeHue npsimoit 3x-4y+10=0 umeet Bua

M—§x+iy—2=() D§x+iy—2=0
5 5 5 5

sz—ﬂy—Zzo D§x+iy+2=0
5 5 5 5

10. YpaBHeHue mpsmMoi, mpoxopasiie uyepe3 Touky A(4,-5) mapamienpHo npsMon 2x-3y+6=0
UMEET BU/]I

[ 3x-2y+2=0 LI 3x+2y+2=0

M 3x+2y-2=0 0O 3x-2y-2=0

11. YpaBHenuem npsamoit, npoxonduieii uepes Touku M;(3,-1,2) u M(-2,0,1) sBinsercs
Ox-3y+2z-10 0 5x+2y-3z=0
x=3 y+l z-2

0 2x+5y-z=0 M
-5 1 -1

x=2 y+2 z-1 x y+3 z-4

12.V u — =
TOJI MEXK/TY MTPSIMBIMHU 0 5 0 - 5 5 paBeH
T 13 2 1
e =— V¢ = arccos — [ ] = arccos— [J¢ =arccos —
¢ 6 ¢ 45 ¢ 5 ¢ 13

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

44 T 8
(¢ = arcsin — e = Og=— V¢ = arcsin —
¢ 45 v=z 775 ¢ 9

14. Boraucnute pacctosinue oT Touku A(4,-1) go npsmoii 8x-6y+2=0
Ll 8 M 4 01 L3

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

mERA| 0t -2 -
b a a b
2 2 2
m+2 =1 0 +2 -0
a b a b
16. s runepOoIIbl BEPHO
La>c L] 2b>2¢ L 2b<2c M 2a<2c

17. YpaBHeHUs: acCUMITOT rumnepO0IIbl UMEET BUJT

Ox=+2 I:Iyzﬁx IZlsz_réx Ox=%
A b a a
2y
18. DxcueHTpUCHUTET € KpUBOM 2-r0 MopsaKa 100 + % =1 pasen
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M 4/5 L8 L4 0s
19. YpaBHeHUE TUPEKTPHUCHI TapadOIIbl IMEET BT

Oy +£2-0 Oy =-£

Y 2 Y 2

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

20. Onpenenuth YMCIO0 UHBEPCUi B mepectanoBke 1,9,6,3,2,5,4,7,8
- 15 - 12 +:13 - 14

21. Yucno pa3auyHbIX MEPEeCTaHOBOK JIMHBI 6 pPaBHO ...

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

231487569 ] P

-4 -2 +:5 -3

22. JleKpeMeHT MOJICTAHOBKH (

23. Ecnu B omipeieuTeNe CTPOKU U CTOJIOLbI IOMEHSITh MECTaMU, TO ONIPEAEIUTENb:
-: IOMEHSET 3HaK

-: CTaHET PaBHBIM HYIIIO

+: HE U3MEHUTCH

- YBEITMYUTCS HA TIOCTOSIHHOE YHCIIO

12 30
24. BeIUucIuTe 5
-: 60 +:-60 - 180 - 120
1 4 5 0
25. Beluucauts 3 -2
-3 -1 -2
+: 11 - -17 --23 -2 23
2 3 2
26. [IpousBeneHue onpeneauTenei g 3 €2 3 paBHO:
- 15 - 14 -1 32 +:-16
3 1 -2
27. Berancnuts onpenenurens |3 -2 —1
-1 5 1
- -8 - -7 -: 20 +:-19
1 01 1
28.0 4 3100
. Onpenenurens 4-ro nopsiika 010 0 paBeH:
4 2 0 5
-: 14 +: 15 -0 -1
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29. CKOJIBKO MHHOPOB 2-TO NOPSJKA CONEPKUT ONPEAETUTEND 3-r0 nopsiaka?
-3 -6 - 16

a 1 2

30. AnreOpandeckum JononaHenneM B onpenenutene (I 3 0] ksnementy a,, Oyner
b 5 ¢

N 1 0 2 13 a 2

b o 5 oc b5 10

31. U3 nepeuncnensblx matpunl A, ., B, ,,Cs ,, D, ,, K, ,,N,, MOXHO IIEPEMHOXKHTb MEKIY

cooon

- D3x4 u K6x4 + A2x5 u C5x4 - BGx7 u N3x7 - B

6x7

H K6x4
32. Panrom mMatpuiibl Ha3bIBaeTcs ...

-: YUCJIO JINHEHHO HE3aBUCUMBIX CTPOK

-: YUCJIO JINHENHO HE3aBUCUMBIX BEKTOPOB

+: MaKCUMaJIbHOE YUCIIO JIMHEHHO HE3aBUCUMBIX CTPOK (CTOJIOLIOB)

-: ee MOPsI0K

4 5y(2
33. [IpousBenenue MaTpuil 5 14 paBHO:

3
13 - - -
+: [7] - €3 7 - 13 - €7 —13_
* -1 -1
34. Marpuna A (mpuicoenvHeHHass) K Marpuie A = s 3 MMeEET BUJL:

(31 (21 (3 -1 N 3 1
T2 T3 T2 -2 -1

-1 51
35. Marpuia A oOpaTHasl K 3aJJaHHON MaTpule A = 01 MMEET BUI:

L 0y <L AT

Kpumepuu ¢hopmupoeanusa ouenok no mecmoesvim 3a0anuim:
[To uToram BBIMOTHEHHWS TECTOBBIX 3aJaHUN OIEHKA MPOW3BOJUTCS TO ISTHOATITHLHON

HIKaJe.

5 6aymioB — nosy4daroT 00y4aroIuecs ¢ MPaBWIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE
Bonpocsl. Beimonaneno 89-100 % npennokeHHBIX TECTOBBIX BOIIPOCOB;

4 Gamia — nosyyaroT oOy4aroIuecs ¢ MPaBUJIBHBIM KOJMYECTBOM OTBETOB HA TECTOBBIE
Bornpockl — 70 —88 % ot o01iero oobeMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;
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3 Oana — moay4arT 00y4arouecs ¢ MPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Bompockl — 50 —69% ot o0miero o0beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

2 fanna — Mody4aoT oOydarolyecs MpaBHIIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bonpocsl — 30-49 % ot o61iero o0bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

1 Oann — momyyaroT oOyyaromuecs: ¢ IPaBUIbHBIM KOJUYECTBOM OTBETOB HA TECTOBBIE
Bonpockl — 10 —29% ot ob1ero oobema 3a/laHHbIX TECTOBBIX BOIPOCOB;

0 6am10B — noy4aroT 00yvaroImuecs MpaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Bornpockl — MeHee 10 % ot o61ero oobemMa 3alaHHbIX TECTOBBIX BOIIPOCOB.

5.2.3. Ouenounvie mamepuanvl 0131 NPOGEOCHUA KOJLIOKGUYMA: KOHMPOAUPYyeMasn
komnemenyusn OIIK-2
KomnmokBuym — cobecemoBaHue MPENoaBaTeNisi ¢ 00yJalOmUMCs C LETbI0 KOHTPOJIS

[JIyOMHBl YCBOEHHUSI TEOPETUYECKOI0 MaTepuaia, H3Yy4EeHHsS PEKOMEHJOBAHHOW JMTEpaTypBhl.
KomnokBuym - 3T0 ¢opma KOHTPOJIS, BHJ IOMOIIM OOYYAIOUIMMCS U METO/ CTUMYJIUPOBAHUS
UX CaMOCTOSITENbHOM paboThl. KoIOKBUYM OXBaThIBaeT TOJIBKO pa3zesl UM TEMY H3ydaeMoi
JUCLUIUINHBI.
Temuvi Konokeuyma:

1. bunapHble anreGpandeckue ornepauuu. Anredpanyeckue CTPYKTYpbl C OAHON U JAByMs
OMHApHBIMU ONlEepaLUIMHU.

2. IlepecranoBku. Tpancnosunus B nepectaHoBke. MHBepcus. UeTHOCTh epecTaHOBKH.

3. IloxcranoBku. YetHocTh nojcTaHOBKU. CBOWCTBA IOJICTAHOBOK. JIEKPEMEHT.

4.0Onpenenurenu n-ro nopsaka. CpoiicTaa.

5.MuHopsl u anredpandyeckue JOMOJHEHHs. MeToJbl BBIYMCICHUE OIpPENEIUTENs n-TO
HOpsAJKA.

6.Cucrema nuHeitHbIX ypaBHeHU. @opmynel Kpamepa u meton ["aycca.

7 Martpuupl. Onepauun Haa matpunamu. CBoiictBa onepauuil. O6paTHas MaTpuua. Y cIoBUS
€€ CYLIECTBOBAHUS U METOJ HAX0XKICHUSI.

8.Panr mMarpuisl. MeTobl HAX0XKIEHUS! paHTa MaTPHIIbL.

9.Jluneiinbie mpoctpanctBa. [lommpoctpancTtBa. basuc W pa3MepHOCTh  JTMHEHWHOTO
IIPOCTPAHCTBA.

10.Matpuna nepexoaa. CBoiicTBa.

11.Cymma u nepeceuenue noanpocrpancts. @opmyiia ['paccmana.

12.EBknnaoBel mpocTpancTBa. O0muii cnocod nocTpoeHusl.

13.lnuna BexTopa. Yroa mexay Bektopamu. HepaBenctso Komu-byHsakoBckoro.
14.0OproronanbHOCTh BeKTOpoB. OpToroHaneHele 6a3uckl. [Iporecc oproronanuzanuu.
15.JInneiinbie npeoOpa3oBaHus BEKTOPHBIX IIPOCTPAHCTB. CBs13b JIMHENHBIX
npeoOpa3oBaHuii ¢ MaTpuliaMu. JIeiCTBUS HaJl TMHEHHBIMHA MPE0OPA30BAHUSIMHU.
16. KanoHMuyeckuit 1 HOPMaJIbHBIN BUJT KBaJIpaTUYHOU (HOPMBI.
17. [onoxxuTenbHO-oIpeeIeHHbIE KBAApaTUYHbIE (POPMBI.
18.XapakTepucTuyeckue MaTpHibl. XapakrepucTuueckue KOpHH. COOCTBEHHBIE BEKTOPBI.
CoOcTBeHHbBIE 3HAUCHHUS.
19.BexTopsl. Onepanuu HaJ BEKTOPAMH.
20.CkansipHoe, BEKTOPHOE U CMEIIaHHOE TPOU3BEAEHNE BEKTOPOB. CBOMCTBA.
21.PaccrosiHrie Mexay IBYMsl TOUKAMU Ha TUIOCKOCTH. JleieHne oTpe3ka B JaHHOM OTHOILICHHH.
IInomane TpeyrojapHHKA.
22.YpaBHeHHUE NPSAMOM C YTIOBBIM KOA(PGUIIMEHTOM. YTOI MEXAY IBYMsI IPSIMBIMH.
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23.00m1ee ypaBHEHUH NPSMON. Y paBHEHUE MPSMON «B OTPE3KaAX».

24 HopMmanbHOE ypaBHEHHE NPsAMOiL. PaccTosiHME OT TOUKH 10 PSAMOIA.

25.9nnunc, runep6oia, napadona.

26.00m1ee ypaBHEHHE TIOCKOCTH. YTOJ MEXAY IIIOCKOCTSIMU.

27.HenomnHble ypaBHEHUS IUIOCKOCTH. Y paBHEHHE MJIOCKOCTHU «B OTPE3Kax».
28.HopmasibHOE ypaBHEHUE IIIOCKOCTH. PaccTosiHUE OT TOUKH J10 MJIOCKOCTH.
29.YpaBHeHue MpsiMOl B mMOpocTpaHcTBE. KaHOHMYECKOE U IMapaMEeTPUYECKOE YpaBHEHHUE
IPSIMOM.

30.B3aumMHOE pacnosyiokeHre IpsIMOM U IJIOCKOCTU B IIPOCTPAHCTBE.

31. O6mee ypaBuenwue [1BII. Knaccuduxanms [1BIT.

32. KpuBu3Ha 1 KpydeHue II0CKON KPUBOH.

33. [ToanpocTtpanctBa. CymMa u nepecedeHue noamnpoctpancts. opmyina I'paccmana.
34. O6mas cxema ucciegopanust CJIY. Teopema Kponekepa-Kanenu.

35. OnHopoansie cucteMbl. CBOMCTBaA pelieHUH 0AHOpOoAHbIX cucTeM. DCP.

Kpumepuu ghopmuposanusn oyenok no KOHmMPOILHLIM MOYKAM (KOJUIOKEUYM)

«OMAUYHBLU (8bICOKULL) YpOoBeHb Komnemenyuuy (5 0ajuIOB) - CTABUTCS B Cllydae, Korja
00yJaroIuics IEMOHCTPUPYET 3HAHUE TeopeTndeckoro Matepuana Ha 100%;

«xopowutl (HOpMabHblll) yposens Komnemenyuuy (4 6aloB) - CTaBUTCA B clydae, Korjaa
00yYaroImuics IEMOHCTPUPYET 3HAHUE TeOPETUIECKOro Matepuana Ha 70%;

«V0081emeopUmeibHblll (MUHUMAIbHBLU, NOPO208bILl) YposeHb Komnemenyuuy (3 Oamna) —
CTaBUTCS B Cllydae, KOrja OOydJaromMHCS 3aTpydHSCTCS C MPaBHIBHON (OPMYITUPOBKOM
TEOPETUYIECKOTO MaTepuaja, JaeT HETOJNHBIA OTBET, JEMOHCTPUPYET 3HAHHE TEOPETHYECKOTO
marepuaina Ha 55%;

«HEYO0BNIemBOPUMENbHBLU (HUMCE NOPO208020) YPoBeHb Komnemenyuuy (2 1 MeHee 0aIIoB) —
CTaBUTCS B CIy4yae KOrjJa OOYyYaloluiics JaeT HEBEpHYIO (OPMYIHUPOBKON TEOPETUYECKOTO
Marepuana, JaeT HEBEPHBIM OTBET, JIEMOHCTPUpPYET HE3HAHHE TEOPETHUECKOro Marepuana WiH
3HaHUE MaTepuana MmeHee, yeM Ha 40 % 3anay.

5.3. Ouenounvie mamepuanvl 0131 RPOMENHCYMOUHOU AMMECMAYUU.
Lenvio npomescymounou ammecmayuy 1O JUCUUIUIMHE SBISETCS OLIEHKA KauecTBa

OCBOCHUA JAUCIHUITIIMHBI 06y‘IaIOH_II/IMI/ICSI. Ona ImpeaHa3sHa4YCHa AJIA 00BEKTHBHOTO
MNOATBCPKACHUA W OLCHUBAHUA HOOCTHUIHYTBIX PCE3YJIbTATOB o6yquI/151 IMOCJIC 3aBCPHICHUA
HU3YUCHUA NUCHUIIIINHBI. OcyH_IeCTBJ'IHeTCH B KOHII€ CEMECTPA U MPECACTABJIIACT co0oi HUTOT'OBYHO
OLICHKY 3HAaHMH B BUJE DK3aMEHa.

[TpomexyTouHas aTTecTalus MOET MPOBOJUTHCS B YCTHOW WM MUCHMEHHOU (opme.
Ha mpomexxyTounyto arrectanuto oTBogutTcs 10 30 6amios.

Bonpocwt na 3auem no oucyunaune «Anzeopa, 2eomempusn)
(konmponupyeman komnemenyus OIIK-2):
1. Anrebpanueckue CTPYKTYpbl € OJHOH OuHapHOW anreOpamveckoil omepanuei.
CaoiicTBa.
Koneno. Cporicta. [Tpumepsr.
ITone. CroiicTBa. IIpumepsr.
Xapakrepucrtrka noss. Teopema. [Toamnone.

A o

[TepectanoBku. Teopema o ynciie NEPeCTAaHOBOK JIJIUHBI 7.
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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.

Tpancnosunus B nepecraHoBke. MuBepcus. YetHoCTh nepecTaHoBKU. Teopema.
[logcranoBku. YerHocTh mOACTaHOBKU. (CBOMCTBA YMHOXKEHUS  MOJICTAHOBOK.
JlexpeMeHT.

Onpenenurenu n-ro nopsaka. Coiicrsa

MuHops! 1 anredpandeckue gonoiaHenus. Teopema Jlamacca.

. Paznoxxenne OIpECaACINUTCIIA 110 DJJIEMCHTaM CTPOKH. Brrancienue OIIPECACIIUTEIA

METO/I0M aHHYJIMPOBAHHUS 3JIEMEHTOB CTPOKH.
CucreMa JUHEHHBIX YpaBHEHUN KpamepoBckoro tuna. Meton Kpamepa.

Marpuipl. Onepanuu Hajg Matpuriamu. CBOKCTBA OoNiepalui.

OO6parHas maTpuiia. Y CJI0BUS CYIIECTBOBAHMUS.

Teopema 00 onpenenuTene NPOU3BEACHUE MATPULI.

Panr matpuuel. Teopema 0 paHre MaTpuubl.

JInneninbie npocrpancTa. IIpumepsl. bazuc u pa3MepHOCTh JTMHEHHOTO IIPOCTPAHCTBA.
Teopema o 6a3uce.

. [lopmpoctpanctBo. Cymma u nepeceuenue noanpoctpancts. @opmyna ['paccmana.
. EBknmunoBel mpocTtpancTBa. J[nmuHa BekTopa. Yronm MexAy BekTopamu. HepaBeHCTBO

Komu-byHsikoBCcKoTO.

OpToroHaIbHOCTH BEKTOPOB. OPTOTOHATIBHBIE M OPTOHOPMHUpPOBaHHBIE Oa3zuckl. Teopema
CYILECTBOBaHMS OPTOrOHAIBHOIO Oa3uca.

Jluneiible npeoOpa3oBaHMsl BEKTOPHBIX IPOCTpaHCTB. JleMcTBUSI HaJ JIMHEHHBIMU
npeoOpa3OBaHUSIMHU.

Kanparuunsie popmbl. Teopema o panre kBaapaTH4IHON (OPMBL.

KanoHnueckuii ¥ HOpMalbHBIA BU KBagpaTuaHoi hopmbl. Meton Jlarpanika.
[TonoxxurenpHO onpeaeneHHbie kBaapaTuunbie popmbl. Kputepuit CunbBectpa.
XapakTepUCTUYECKUE MATPULIBL. XapaKTEPUCTUUECKUE KOPHH.

CobctBenHble BeKTopbl. COOCTBEHHBIE 3HaUeHMsI. Teopema.

BexTopsl. Onepaniun Haa Bektopamu. CBoicTBa onepauil.

CkansgpHoe npousBeieHne BeKTopoB. CBOMCTBA.

BexTopHoe nmpounsseneHne BekTopoB. CBOMCTBA.

CmemanHoe pou3BeieHne BEKTOpoB. CBoiCTBa.

PaccTosgHue Mmexay AByMs TOYKaMM Ha IUIOCKOCTH. JlelneHue oTpe3ka B JaHHOM
oTHouieHuH. [Tnomane TpeyronbHuKa.

YpaBHeHUE MPSIMOH C YIIOBBIM KO3 PHUIHEHTOM. YTOI MEXy ABYMS IPSIMBIMU.
Oo11ee ypaBHEeHHH MpsAMOil. YpaBHEHHE MPSIMOM «B OTpE3Kax».

HopMmanbHoe ypaBHeHUE npsamoil. PaccTossHME OT TOYKH 10 MPSIMOW.

Omunc. KaHoHHYeckoe ypaBHEHHE 3JLIATICA.

I'unep6omna. Kanorndeckoe ypaBHEHHE THIIEPOOITHI.

[Tapa6ona. Kanonndeckoe ypaBHeHHE Mapa0oJIbI.

IInockocTe B pocTpaHcTBE. Pa3nuuHble ypaBHEHUS MIJIOCKOCTH.

HopmanbsHoe ypaBHEHHNE TUNIOCKOCTH. PaccTOsIHME OT TOUKH 10 MJIOCKOCTH.

B3aumHoe pacnionoxeHnue NpsiMon U IIIOCKOCTH B IIPOCTPAHCTBE.

O6mee ypasuenue [IBI1. Knaccudukarus [1BI1.

Kpumepuu oyenku xauecmea oceoenus oucyunaunst (Ilpunoscenue)
OneHka «3aumeno» - ypOBeHb 3HAHUN CTYJEHTa COOTBETCTBYET TPEOOBaHUSM:
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- CTYICHT IOKAa3bIBAET MOJIHBIE U TTTyOOKHE 3HAHHUS MPOTrPaMMHOTO MaTepHala, JOTUIHO
U apryMEHTHPOBAHO OTBEYAET HA IOCTABJICHHBIN BOIIPOC, a TAKXKE JONOIHUTEIBHBIE BOIIPOCHI,
IIOKa3bIBACT BBICOKUI YPOBEHb TEOPETUYECKUX 3HAHUM.

- CTYIEHT II0Ka3bIBaeT IJIyOOKHE 3HaHMsI IMPOrPaMMHOIO Marepuaja, IpaMOTHO €ro
M3JIaraeT, JOCTaTOYHO MOJIHO OTBEYAET Ha IOCTABJICHHBIM BOIPOC U AONOJHUTEIBHBIE BOIIPOCHI,
yMeno (GopMynupyeT BbIBOJBL. B Toke Bpems Ipu OTBETE JOIYCKAET HECYLIECTBEHHBIE
MOTPEIIHOCTH.

- CTYJEHT [TOKa3bIBAET I0CTATOYHbIE, HO HE TIIyOOKHE 3HAHHsI IPOIPaMMHOI0 MaTepHana;
IpU OTBETE HE JOMYCKaeT IrpyObIX OLIMOOK WM IPOTHBOPEUYMH, OJHAKO B (OPMYIMPOBAHUU
OTBETa OTCYTCTBYET JOJDKHAs CBA3b MEXAY aHaIM30M, apryMeHTanue M BbiBoAamu. [lis
MOJTyYEeHHUs IPAaBUIIBHOTO OTBETA TPEOYETCS YTOUHSIOUINE BOIIPOCHI.

OueHka «He 3aumeno» - CTYAEHT IOKa3bIBA€T HENOCTATOYHBIC 3HAHMS MPOrPaMMHOIO
Marepuaia, He CIIOCOOEH apryMEHTHUPOBAHHO M IOCIIEOBATENIBHO €r0 M3JIaraTh, JOMYCKaeTcs
rpyOble OmMOKM B OTBETax, HENPAaBUIBHO OTBEYACT HA IIOCTABJICHHBIH BONPOC WU
3aTPYIOHSAETCS C OTBETOM.

6.MeToauueckne MaTepHaJIbl, ONpelessilue NPoueIypbl OUCeHUBAHUS 3HAHMM,
YMeHH1, HABBIKOB U (MJIM) ONbITA AeITeJIbHOCTH

MaxkcumanpHas cymma (100 6amioB), Habupaemasi CTYJCHTOM IO JUCIUTUINHE BKIFOYACT
JIBE COCTaBJISIOIINE:

— nepsas cocmagnAlowjas — OLEHKa pPETYISIPHOCTH, CBOEBPEMEHHOCTHM W KadecTBa
BBIMTOJIHEHHUSI CTYJCHTOM Yy4eOHOUW pabOThl MO HM3YyYCHHIO IUCIMILIMHBI B TCUCHHE IEPUOJA
U3ydeHHsl NUCHUILTMHBI (He Oonee 70 OamwioB). bamibl, xapakTepHu3yrolHe yCIIeBaeMOCTh
CTY/ICHTA 10 TUCIHMILIMHE, HAOUPAIOTCS UM B TCUCHHE BCETrO MEepHoIa O0yUCHHS.

—emopasi cocmasnsiiouas — ONEHKa 3HAaHUW CTYJICHTA 10 Pe3yJIbTaTaM MPOMEKYTOYHOM
attecraiuu (He 6onee 30 —6anoB).

Kputeprem oIreHKH YpOBHS C(HOPMHPOBAHHOCTH KOMIICTEHIIMA B paMKax YueOHOM

JUCLUTUIMHBL «ANredpa, reOMeTpus» BO 2 CEMECTpE SIBIISETCS 3a4erT.

OOumii Gamn Tekymero M pyOeKHOTO KOHTPOJS CKIAAbIBAeTCSd M3 CIEAYIOIIUX
COCTaBJISIOLIUX MPUIIOKEHUS 2.

Llenvio npomescymounvix ammecmayuii 10 AUCUUILUINHE SIBJISETCS OLCHKA KadyecTBa
OCBOCHUA NUCILIUIIIINHBI O6y‘IaIOHII/IMI/IC$I.

Kpumepuu ouenku kauecmea 0c60eHus OUCYUNIUHDL

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

- CTY/ICHT TOKa3bIBAa€T MOJIHbIE U TITyOOKHE 3HAHHUS MPOrpaMMHOIO Marepuaia, JIOTHYHO
Y apryMEHTHPOBAHO OTBEYAET HA IOCTABJICHHBIN BONPOC, a TAKXKE JOIMOJHUTENIBHBIE BOIPOCHI,
MIOKAa3bIBAET BBICOKUI YPOBEHb TEOPETUUECKUX 3HAHUH.

- CTYJEHT IOKa3blBaeT IJIyOOKHE 3HaHMs MPOrPaMMHOI0 Marepuaja, IpaMOTHO €ro
U3JIaraeT, JOCTaTOYHO MOJHO OTBEYAET Ha MOCTABJIEHHBIM BOMPOC U JAONOJHUTENIbHbBIE BOIPOCHI,
ymeno (opmynupyer BBIBOJBI. B TOXe BpeMs MpU OTBETE OMYCKAeT HECYIIECTBECHHBIE
MOTPEIIHOCTH.

- CTYACHT MMOKAa3bIBACT JOCTATOYHBIC, HO HE rny601<ne SHAaHUA IPOTrpaMMHOTI'O MaT€pHrajia,
OpU OTBETE HE JOMYCKAeT IpyObIX OIIMOOK WJIM MPOTUBOPEUMA, OJHAKO B (OPMYIMPOBAHUU
OTBETa OTCYTCTBYET JOJDKHAs CBA3b MEXAY aHAIW30M, apryMeHTauuend W BbiBojamu. [l
MOJIy4EeHHUs IPAaBUIBHOTO OTBETA TPEOYETCs YTOUHSIOLINE BOIPOCHI.
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OueHka «He 3aumeHo» - CTYACHT MOKAa3bIBAET HEOCTATOYHBbIE 3HAHUS MPOrPAMMHOIO
MaTepuaia, He CIOCOOeH apryMEHTHUPOBAHHO U TOCIENOBATEIILHO €r0 M3Jlarath, JAOMYCKAaeTCs
rpyOble OHmMOKM B OTBETaX, HEMPABWJIBHO OTBEYACT HA IMIOCTABICHHBIM BOMPOC WIU
3aTPYAHSETCS C OTBETOM.

Tunoseie 3aganus1, odecrneunBaromne popmupoBanrue kommereHnuil OIIK-2 npeacraBneHs
B TaOnuIe 7.
Taéauya 6. Pe3ynbTaThl OCBOSHUS YI€OHOW JUCITUTUIMHBI, TTOJICHKAIINE MPOBEPKE

Pe3yabTaThl OcHOBHbIE MOKAa3aTeH Buj oneHo4HOro0 MaTepuaJa,
o0y4eHust OLIEHKHU Pe3yJIbTaTOB o0ecrieyuBaloIIue
(KoMIeTeHINH) 00y4eHuUs (hopMupoBaHue KOMNETEHIMH
3HATH: THmoBbIe OLIEHOYHBIE MAaTEPUAIIBI
OIIK-2 BOCIIPOU3BOJIUT TEPMUHBI, JUTsl YCTHOTO ompoca (pazoen 5.1.1
CIIOCOOHOCTBIO KOHKpETHBIE (haKThl, METOIBI U NeNe -9, 15-21 u op.)
MPUMEHSITD MPOLEYPbl, OCHOBHBIE TunoBblie OlIEHOUHBIE MaTEpUAIbI K
COOTBETCTBYIOIINI MOHSTHS, 3auery (pazoen 5.3., NeNel-40);
MaTeMaTUYECKUN MpaBWJIa U MPUHIUIIBI OueHouyHble MaTepUabl AJs
ammapar i pelieHus MaTeMaTHIECKOTO MPOBE/ICHUS KOJUIOKBUYMA
npodeccuoHaIbHbIX MHCTPYMEHTAJIBHBIX (pazoen 5.2.3,
3a/1a4 cpencTB 00paboTKH NoNe]-20, 22-24 u op.)
MTOCTaBJICHHBIMU TurmoBsIe TECTOBBIE 3a1aHUS
po¢eCCHOHAIbHBIMU (pazoen 5.2.2 , NoeNel-14,
3a/layamu. 20-24 u op.)

OueHouyHble MaTepUabl AJs
CaMOCTOSITENIbHOM paOOThI
(munoswvie 3a0auu pazoen 5.1.2.,
3a0anusi Kk meme 4-6)

YmMmern: THIOBBIEC OLIEHOYHBIE MAaTEPUAIIBI
BbIOMPATh MHCTPYMEHTANbHbIE | JJIs1 YCTHOTO omnpoca (paszoen 5.1.1
CPEICTBA COOTBETCTBUH C NoNe8-17,20-24 u op.)
MIOCTaBJICHHOW 3aaueii, O1neHouHBIE MaTepHAIIbI AJIS
aHATM3UPYET PE3yIIbTaThI CaMOCTOSITEIIbHOM PabOTHI
pacueToB U 000CHOBBIBAET (munosvie 3a0auu pazden 5.1.2.,
MIOJIyYE€HHBIE PE3YJIbTATHI. 3a0anusi k meme 2-4)

OneHouHbIe MaTepUabl AJIs
KOHTPOJIbHON pabOoThI
(paszoen 5.2.1, 3a0anus k
eéapuanmy 1-3);
TunoBsie TECTOBBIE 3aJaHUS

(pazoen 5.2.2., NoeNel0-17 u op.)

Baaners: O1eHOUHBIE MaTepHAIIBI IS
- METOJIaMH1 BBIOOpa CaMOCTOSITEIbHON PabOThI
MHCTPYMEHTAJIBHBIX CPEICTB, (munoewie 3a0auu pazoen 5.1.2.,
aHann3a u 00pabOTKHU JaHHBIX, 3a0anus k meme 5-8);
HEOOXOAUMBIX JUTSI peILICHHS TuMoBkIe OLIEHOYHBIE MAaTEPUAIIBI
npodeccnoHaNbHbIX 3a1au. K 9K3aMeHy (pasoden 5.3, NeNel-35)

OrneHouHBIC MaTepUATBI AJIs
KOHTPOJIbHON pabOThI
(pazoen 5.2.1, 3a0anus

K eapuanmy 4-5)
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1.

Takum 00pa3oM, BBINOJTHEHHWE THIIOBBIX 33JaHUM, TNPENCTaBIEHHBIX B pasaene 5
«OLeHOYHbIE MaTepuajbl I TEeKyHmero M pyOeKHOTr0 KOHTPOJIA —YCIIEBAEMOCTH U
IPOMEXYTOUYHOW  aTTeCTalliu»  IO3BOJIUT  0OECHEYUTh  CIIOCOOHOCTh  NPUMEHSTH
COOTBETCTBYIOLIMI MaTeMaTU4YeCKHi armapat A pemenus npodeccruoHanbHbix 3aaad (OITK-
2).

7.Y4eOHO0 — MeTOANYECKOe o0ecnmeyeHue T CIMIINHbI

7.1. HOpMaTI/IBHO-3aKOH0)IaTeJ'IbH[>Ie AKThbI

I'paxnanckmii xomekc P®: [amektpoHHBI pecype]// JlocTynm W3 CHpaBOYHOW CHCTEMBI
"T"apant". http://www.garantexpress.ru.

@denepalibHbIl TOCYIapCTBEHHBI O0O0pa30BaTENbHBI CTaHIAPT BBICIIETO OOpPa30BaHUS IO
HanpaBienuto  moaroroBku  10.03.01  Hudopmamumonnas  O6e3omacHOCTh  (YpPOBEHB
OakanaBpuata), 10.03.01 HWudopmanmonnas Oe3onacHOCTh (ypoBeHb OakaiaBpuata),
YTBEp)KICHHBIN NprKa3oM MuHHUCTEpCTBa 0Opa3oBaHus W Hayku Poccuiickoit denepanuu oT
«01» nexabpst 2016r. Nel515 (3aperucrtpupoBano B Muntocre Poccun «20» nexabps 2016r.
No44821)

http://fgosvo.ru/uploadfiles/fgosvob/100301.pdf

MuxaneB A.A. AnreOpa MaTpHIl U JUHEHHbBIE MPOCTPAHCTBA [ DNEKTPOHHBIN pecypc]|/ Muxanes

A.A., Muxanes A.B.— DnekTpoH. TekcToBble JaHHble.— M.: HHTepHET-YHUBEpPCUTET
Nndopmanuonnsix Texuomoruit (MHTYUT), 2016.— 145 c.— Pexum gocryna:
http://www.iprbookshop.ru/52180.html.— 3BC «IPRbooks»

7.2. OcHOoBHAs JUTEepaTypa.

®enepanbHblil 3akoH "O0 oOpazoBanuu B Poccuiickoit @enepanuun” ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons_doc LAW_ 140174/

. JlenoBckass E.B. JluneiiHas anrebpa u aHanutuyeckas reomerpus. COOpHUK 3ajnad

[DnexTpoHHbIH pecypc]: nmpakTuky™m/ Jlenosckas E.B.— DnekTpoH. TekcToBble JaHHBIe.— M.:
MockoBckasi rocylapcTBEHHas akagemMusi BoaHoro tpaHcmnopra, 2017.— 100 c.— Pexum
nocryma: http://www.iprbookshop.ru/76710.html.— SBC «IPRbooks»3.

lepcroB C.B. Anamutuueckas reomMeTrpusi W JUHeHHas anreOpa. MaTpuibl U CUCTEMBbI

ypaBHEHUU [DIEKTpOHHBIN pecypc]: ydeObHo-merommueckoe mocodue/ IllepcroB C.B.—
DnekTpoH. TekcToBbie naHHbie.— M.: U3gatensckuit JJom MUCuC, 2015.— 17 c.— Pexum
nocrymna: http://www.iprbookshop.ru/64171.html.— 3BC «IPRbooks»

I'ycak A.A. Amnanutuyeckas reoMmMeTpuss W JHUHeWHas anrebpa. I[lpumepsl u 3amaum
[DnexkTpoHHBI pecypc]: yuebHoe mocobue/ 'ycak A.A.— DIEKTpOH. TEKCTOBBIE TaHHBIC.—
MuHck: TerpaCucremc, 2011.— 265 c.— Pexxum JIOCTyIIa:
http://www.iprbookshop.ru/28035.html. — 9BC «IPRbooks»

7.3. lonoaHuTeIbHAS JIUTEPATypa
Ananusa JILA. COOpHHK 3a7a4 1O aHAJUTUYECKONM TEOMETpUM W JIMHEWHOW anredpe
[Dnextponnsblii pecypc]/ Ananus JI.A., DI'yceiin-3ane C.M., JpiHHNKOB M.A.— DNeKTpoH.
TekcToBble  gaHHble.—  M.:  Jloroc, 2005.— 376 c¢— Pexum  pocrymna:
http://www.iprbookshop.ru/9121.html.— 3BC «IPRbooks»
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9.

PomannukoB A.H. Jluneilinas anreOpa [DIeKTpoHHBI pecypc]: ydeOHOe mocobue/
PomannukoB A.H.— DnexTpoH. TekcToBble pAaHHble.— M.: EBpa3suilckuil OTKpBITHIN
UHCTUTYT, MOCKOBCKUH TOCYIapCTBEHHBI YHHUBEPCUTET OKOHOMHKH, CTATHUCTHKU U
unpopmaruku, 2007.— 124 c.— Pexum gocryna: http://www.iprbookshop.ru/10890.html.—
3BbC «IPRbooks»

10. CkpeimioBa E.B. Jluneiinas anredpa [DieKTpoHHBIN pecypc]: yaeOHoe mocobue/ CKpblioBa

11.

E.B., benoa 0O.0.— DnekTpoH. TeKCTOBble pAaHHble.— Kanuuunrpan: bantuiickuit
dbenepanbablli  yHEBepcuTeT uM. Mmmanyuna Kanra, 2010.— 151 c¢.— Pexwum noctyma:
http://www.iprbookshop.ru/23814.html.— 3bC «IPRbooks»

AxwmerranueBa B.P. Maremaruka. JluneitHas anrebpa [DIeKTpoHHBINH pecypc]|: ydeOHoe
nocobue/ AxmerramueBa B.P., TamsyraunoBa JILP., TamayrnunoB M.M.— DOnextpos.

TEKCTOBbIE TaHHble.— M.: Poccuiickuii rocy1apcTBEeHHbIM YHUBEpCUTET TipaBocyausi, 2017.—
60 c.— Pexxum pocryma: http://www.iprbookshop.ru/65863.html.— 3BC «IPRbooks»

7.4. Ilepuoguyeckune U3TaHUsI.
12. Becthuk MI'Y Cepus 1. Matematuka. MexaHuka.
13. U3Bectust PAH. Cepust maTemaTuueckas
14. Ycnexu maTreMaTH4eCKUX HayK

7.5.AnTepHET — pecypcesl.

[Ipy u3yyeHUM NUCUUIUIMHBI «AJNredpa, reoMeTpus» OOydaroluecs o0ecre4yeHbl
JIocTyrnoM (yJaJlIeHHBIH TOCTYM) K pecypcam:
—  obwue ungopmayuonusie, CNpaAgoUHbIE U NOUCKOBbLE.
15. CnpaBounas npaBoBas cuctema «['apant». URL: http://www.garant.ru.
16. CnpaBounas npasoBas cuctema «Koncynsrantllmoc». URL: http://www. consultant.ru
17. bubnuorexka KBI'Y http:/lib.kbsu.ru
18. DnexkrpoHHO-OMOIMOTEUHAs cucrema «KoHCynbpTaHT CTYIEHTa»

http://www.studentlibrary.ru/

— K CO8PEeMEHHbIM npogheccuonanbHbIM 6a3am OAHHbIX:

Ne Haunmenosa- Kparkas xapakrepucruka Anpec caiita YciaoBus
n/n HHE AOCTYyIA
3J1eKTPOHHOI0
pecypca
l. OBbJ1 PI'b DNEeKTPOHHBIE BEPCUU TOTHBIX http://www.diss. | ABTOpHU30BaH-
TEKCTOB JAMCCEPTAIN 1 rsl.ru HBIN JOCTYM U3
aBTopedeparoB u3 pouaa OoubIMoTEKN
Pocculickoii rocyjapcTBEHHON (x. 112-113)
Ooubimorexu
2. «Web of Pedeparusno- http://www.isikn | Jloctym mo IP-
Science» oubmuorpaduueckas u owledge.com/ aapecam KbI'Y
(WOS) HayKOMETpHYecKas 0a3za JaHHBIX,
B KOTOPOIl HHAEKCUPYIOTCS
0K0JI0 12,5 ThIC. )KypHaIOB
3. SciVerse PedepatuBHas u aHamuTHYEeCKas Hoctyn no IP-
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=

Scopus 0a3a TaHHBIX, COAepKaIast http://www.scop | agpecam KBI'Y
(«Scopus») 21.000 penieH3upyemMbIxX us.com
)kypHainos; 100.000 kuur;
370 KHM>KHBIN cepuil;
6,8 MJIH. TIOKJIAJI0B U3 TPYIOB
KOH(epeHIIHI
Hayunas DneKTpoHHass OMOJIMOTEKA http://elibrary.ru | ITomHbrit
ANEKTPOHHAS HAyYHBIX MyOIUKaIMi - JOCTYT
o6ubanoreka MOJIHOTEKCTOBBIE BEPCUU OKOJIO
(HOb PODOU) | 4000 unocTpanubix u 3900
OTEUECTBCHHBIX HAYYHBIX
KYpHAJIOB, pedepaTsl
nyonukamuit 20 TeICSY XKYpPHAJIOB,
a Taxke onucanus 1,5 MuH.
3apyOeKHBIX U POCCUHUCKUX
JICCepTaIui.
2800 poccuiCKHX XKypHAJIOB Ha
0€3B03ME3THOM OCHOBE
baza gannbix HarmmonanwHas uapopmamonto- | http://elibrary.ru | ABTropu3oBaHH
Science Index | aHamuTHUECKas cucTeMa, BII JOCTYTI.
(P1HLI) akKyMyJsipymoas 6osee 6 [To3Bossier
MUJUTMOHOB TyOTHKAITUI JOTIOJTHSTD U
POCCHUHCKHX aBTOPOB, a TAKKE YTOYHSTH
nHpopmaruo 00 ux CBEJICHUS O
UTHpOBaHUU U3 6osee 4500 MyOIHKAIUAX
POCCUICKHUX KYPHAJIOB. yuenbix KBI'Y,
UMEIOIIUXCS B
PUHIL
Haumonanenas | OObeIUHEHHBIN 2JIEKTPOHHBIN https://H36.pd Hoctym ¢
DJIEKTPOHHAS KaTajaor OHI0B POCCHUCKHIX AJIEKTPOHHOTO
oubnmoreka OUOIMOTEK, COMIePKAIIIHI YUTAIBHOTO
PI'b 4 331 542 >neKTpOHHBIX 3aJa
JIOKYMEHTOB 00pa30BaTeIbHOTO U OoubIMOTEKU
Hay4YHOTI'O XapakTepa 1o KBI'Y

Pa3JIMYHBIM OTPACIISIM 3HAaHUU

— Kpome Toro oOyuaromuecss MOr'yT BOCHOJIb30BaTHCS MPO(eCcCHOHATBHBIMU
MTOMCKOBBIMU CUCTEMAMU:

19. ITomroTekcToBas 6a3a manHbix ScienceDirect: URL: http://www.

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

Ji1g 3¢ hekTUBHOTO YCBOEHUS AUCIUILINHBI, TOMUMO Y4eOHOT0 MaTepuala, CTyAeHTaM

H606XOJII/IMO II0JIb30BAaThCA JaHHBIMH BCCMHpHOﬁ CETUu HHTepHeT, TaKUMH CaﬁTaMH, Kak:

21. PlanetMath.Org — MaTtemaTnueckas SHIIUKIONE NS
22. I'moccapwii mo maremartuke http://www.glossary.ru/cgi-
in/gl sch2.cgi?RMgylsgyoqg
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23. Hayunas snextponnas 6ubnuorexka eLIBRARY.RU http://www.elibrary.ru

24. DnexTpoHHO-0MOIMOTEeYHas cucteMa «Jlaub» https://e.lanbook.com/
25. O6pa3oBatenbHblii MaTemMaTnyeckuii caiit URL: http://www.exponenta.ru

7.6. Memoouueckue yKazanus no npo6eodeHuI0 pa3iuiHslX y4eOHblX 3aHAMUIL U
U008 CAMOCMOAMENbHOIU PAOOmbl.

Y4yeOHass pabota 1O IUCHUIUTHHE «Anredpa, T€OMETPHs» COCTOMT W3 KOHTAKTHOMN
paboThI (JISKITUH, MPAKTHYECKUE 3aHITHS) K CAMOCTOSTEILHON paOOTHI.

JIJist IOATOTOBKHM K MPAKTHYECKUM 3aHITHIM HEOOXOJMMO PAcCMOTPETh KOHTPOJLHBIC
BOMPOCKHI, MpH HEOOXOAMMOCTH OOpaTUThCS K PEKOMEHIyeMOW JHUTeparype, 3amlucarhb
HETIOHSTHBIE MOMEHTBI B BOTIPOCAX IS YSICHCHHSI UX HA MPEACTOSIIEM 3aHATHH.

Memoouueckue pekomenoayuu no u3y4eHu1o OUCYUNIUHbL
«Anzeopa, zeomempusny 013 00yuarowuUxca

[Mpuctynas Kk M3y4eHUIO NUCHUIUIMHBI, O0ydaromeMycs HEOOXOAMMO O3HAKOMHUTHCS C
TEMaTHYECKUM TUIAHOM 3aHSTHI, CIUCKOM PEKOMEHJIOBAaHHOW yueOHOU nuTeparypbl. Cremyer
VSICHUTH TIOCJICIOBATEIILHOCTD BBITIONHEHUS WHIUBUIYaTbHBIX YYCOHBIX 3aJ[aHUM, 3aHECTH B
CBOIO pabouyro TeTpaJb TEMbI U CPOKH MPOBEACHUS ceMUHapoB. [Ipu M3ydeHUH AUCHUIIIMHBI
oOyyJaromuecs: BBIMOJHAIOT CIEAYIOIINE 3aJaHus: W3Y4aloT PEKOMEHIOBAaHHYIO y4eOHYIO H
HAYYHYIO JUTEPaTypy; MUITYT KOHTPOJIbHBIE PAOOTHI; BHIIOIHSIOT CAMOCTOSITENbHBIE PabOTHI,
YYaCTBYIOT B BBITIOJTHEHUH MPAKTHUSCKUX 3aJaHUA. Y POBEHb U TIIyOMHA YCBOCHUS JAUCIHILTAHBI
3aBHCAT OT aKTHBHOW M CHCTEMaTH4ecKoi pabOThl Ha JIEKUIUSX, U3yYEHHUS PEKOMEHIOBAHHOM
JUTEPATYPHI, BHITIOTHCHHSI KOHTPOJIBHBIX TMCHMEHHBIX 3aJIaHUHT

Kypc u3yuaercs Ha nekuusix, ceMUHApax, MPH CAMOCTOSITEILHOM W WHIAMBUAYAIbHON
pabore oOydarommxcs. OOywarouuiics s TOJTHOTO OCBOCHHS MaTepHayia JODKEH He
MPOIyCKaTh 3aHATUS U aKTUBHO y4acTBOBAaTh B yueOHOM mporiecce. JIeKlnu BKIIOYAIOT BCE
TEMbI 1 OCHOBHBIE BOIIPOCHI TCOPHH H MPAKTUKU. J[J11 MakcuManbHOU 3 (HEKTHBHOCTH U3YyUSHUS
HEOOXOJUMO TOCTOSIHHO BECTHM KOHCIIEKT JIeKIIMH, 3HaTh PEKOMEHIYEeMYIO MpernojaBaTeieM
JUTEPATypy, TO3BOJISIONIYIO JOTIOJHUTH 3HAHUS W JIYYIlIe TOJITOTOBUTHCS K CEMHHAPCKUM
3aHSITHSIM.

B coorBercTBMM C y4eOHBIM IJITAHOM Ha KAXKAYI0 TEMY BBIICICHO HEOOXOIUMOE
KOJIMYECTBO YaCOB MPAKTUUYECKHUX 3aHATHI, KOTOPHIE IPOBOASTCS B COOTBETCTBUU C BOIIPOCAMHU,
PEKOMEH/IOBAaHHBIMH K W3YYCHHIO 110 OmpeesieHHbIM TeMaM. OOydJarommecs JOJDKHBI
PEryIIpHO TOTOBUTHCS K CEMUHAPCKUM 3aHSTHUSIM U Y4aCTBOBATh B 00CYXJA€HUU BOMPOocoB. [Ipu
MOJITOTOBKE K 3aHITHSM CIIEAYeT PYKOBOICTBOBATHCS KOHCIICKTOM JICKIIUK W PEKOMECHIOBAaHHON
nutepatypoil. TeMaTuyeckuil TiaH AUCHUIUIMHBI, y4eOHO-METOINYECKUE MaTepuasbl, a TaKxKe
CITUCOK PEKOMEHI0BAHHOM JTUTEPATyPhI IPUBEICHEBI B pad0oYeil mporpamMmme

Memoouueckue pekomenoayuu npu padome HA0 KOHCNEKMOM
60 8pems npoeedeHusn 1eKyuu

B nmpomecce JNEKIMOHHBIX 3aHATHH IE€J€CO00PAa3HO KOHCHEKTUPOBATH  yUeOHBII
MaTepuai. J{Js 3Toro UCHOIb3yIOTCS 00IIMe U YTBEPAUBIINECS B MPAKTUKE MPaBUiIa, U IPUEMbI
KOHCIIEKTUPOBAHUS JICKITUH.

KoncnektupoBanue JeKIui BeOETCs B CIEHMATBHO OTBEACHHOW Il 3TOr0 TETPaiH,
KOKIbI JUCT KOTOPOM [OJDKEH WMETh TOJs, Ha KOTOPBIX [IEJAlOTCS TIOMETKH U3
PEKOMEHIOBAaHHOM JIMTEPATyphl, JOMOJHSIONIME MaTepuan MpOCIyIIaHHOM JEKUUH, a TaKkKe
MOTYEPKUBAIOIINE OCOOYIO BaKHOCTH T€X MJIU MHBIX TEOPETUUECKHUX MOJOKEHUH.

[lenecooOpa3Ho 3aMUCHIBaTh TEMY U TUIAH JIEKIUN, PEKOMEHIYEMYIO JINTEPATYPy K TEMeE.
3anucu pas3/ienoB JICKIIUU JODKHBI UMETh 3aroJIOBKH, IMOA3arojIOBKH, KpacHble CTpPOKW. Jlms
BBIJICJICHUSI Pa3JI€NIOB, BBIBOJIOB, ONPEACIICHUM, OCHOBHBIX MJAEH MOXHO HCIIOIb30BaTh 1[BETHHIC
PYUKHU U GIIOMacTephl.
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Ha3BaHHbIe B TEKIMM CCHIJIKA HAa MIEPBOUCTOYHUKU HAJIO TIOMETUTH Ha IMOJISIX, YTOOBI TIPH
CaMOCTOSITENILHOM paboTe HAWTHM W BOUCATh HMX. B KOHCIEKTE TOCIOBHO 3alMCHIBAIOTCS
omnpeneneHus ToHATUH. OcTaabHOE ODKHO OBITH 3amucaHO CBOMMH cioBamHu. Kaxkmomy
CTYJICHTY HEOOXOAMMO BBIPAOOTaTh W HCIIOJIB30BATh JOMYCTUMBIC COKpaIleHHs Hauboiee
pacrnpoCTpaHEHHBIX TEPMUHOB U TTOHATH.

Memoouueckue pekomenoayuu no n0020mMoeKe K RPAKMUYECKUM 3AHAMUAM

[IpakTrueckue (CeMUHApPCKUE) 3aHATHS — COCTaBHAs dYacTh Y4eOHOro mpolecca,
rpynmnoBas gopma 3aHATAA TpPH AKTUBHOM YYacTUU CTyJAeHTOB. [IpakThyeckue 3aHATHS
CIOCOOCTBYIOT YIIIyOJIEHHOMY H3YyYeHHI0O Hauboyiee CIOXKHBIX MpoOIeM HAyKH W CIy)KaT
OCHOBHOHM (p)OPMO¥ MMOABEJICHHUS UTOT'OB CAMOCTOSTENILHONW Pa0OThI 00yYarOIIHUXCSL.

[lenpr0 MpPaKTUYECKUX 3aHATHH SBJISICTCS YIIYOJICHHE W 3aKpEIJICHUE TEOPETHUYCCKUX
3HAHUH, TOJYYEHHBIX OOYUYaIOIIMMUCS Ha JEKUUIX U B MPOIECCE CAaMOCTOATEIBHOIO U3yUYEHUs
y4eOHOro MaTepuayia, a, CJIeJI0BaTelbHO, (POPMUpPOBAHWE Y HHUX ONPEICICHHBIX YMEHHH W
HaBBIKOB.

B Xone moaroToBKM K CEMHUHApPCKOMY 3aHATHIO HEOOXOIUMO MPOYUTATh KOHCIIEKT
JIEKIMW, W3YYUTh OCHOBHYIO JIMTEPATYPy, O3HAKOMHUTBHCS C JOMOJHHUTEIBHOM JHUTEPATypOH,
BBIIIOJIHUTh TpaKkTH4Yeckue 3anaHus. [Ipm 3TOM ydecTb pekOMEHAAlMu NpernojaBareis u
TpeboBaHusi mporpamMmbl. JlopaGaThiBaTh CBOM  KOHCHEKT JIEKIMHM, Jeias B HEM
COOTBETCTBYIOIINE 3AIIUCH U3 JINTEPATYPHI.

JKemarenbHO TpU  MOArOTOBKE K IMPAKTUYECKUM  3aHATUAM 10  JUCUUILUIMHE
OJHOBPEMEHHO MCIO0JIb30BaTh HECKOJBbKO UCTOYHUKOB, PACKPBIBAIOIIMX 3aJJaHHBIC BOIPOCHI.

Memoouueckue peKomeHoayuu no OpeaHuU3AYUU CAMOCHOAMENbHOU PAdomol

CamocrosiTennpHass paboTra OOydYalOMIMXCS - CIHOCOO AaKTUBHOTO, LeJeHANPaBICHHOTO
MPUOOpPETEHUS CTYIEHTOM HOBBIX I HETO 3HAHWW M yMEHUN 0e3 HemOCPEeICTBEHHOTO y4acTHs
B 9TOM TIpoliecca mnpernoaaBarencid. [[oBbIIIeHne poiiu caMOCTOSTEIIEHON PaboThl 00YJArOIIUXCS
[IPY NIPOBEICHUU PA3IMYHBIX BUIOB YUYEOHBIX 3aHITHI MPEAINOIaraer:

— ONTUMHM3ALMIO METOJOB OOy4YeHHs, BHEIpPEHHE B YYEOHBI IpollEcC HOBBIX
TEXHOJIOTHI 00y4eHHUs], TIOBBIIIAIOIINX MPOU3BOAUTEIBHOCTh TPYyJa MPENoJaBaTeisi, akTUBHOE
UCIIOJIb30BaHUE UH(POPMALIMOHHBIX TEXHOJIOTHH, MO3BOJIIONINX 00ydaroieMycsi B yA100Hoe A
HEro BpeMsl OCBauBaTh yUEOHbIN MaTepHall;

—  BHEJPEHUE KOMIBIOTEPU3UPOBAHHOIO TECTUPOBAHHUS;

—  COBEpUICHCTBOBAHME METOAMKH IIPOBEJACHUS NPAKTUK U HAyYHO-UCCIEA0BATEIbCKOM
paboThl o0yyaromuxcs, MOCKOJbKY MMEHHO 3TH BHU/AbI y4yeOHOM paboThl B MEPBYIO OYepelb
TOTOBAT O0YYAIOUINXCSA K CAMOCTOSITEIbHOMY BBIIIOJIHEHHUIO TPO(ECCHOHATIBHBIX 3a7ay.

CamocrosarenbHass paboTa NPUBOAMUT CTYAEHTa K TIIOJIyYEHHIO HOBOIO 3HAHU,
VOOPSAOYEHUIO U YIUIYOJNEHUI0  HMMEIOIIMXCSA ~ 3HaHWM, (OPMUPOBAHHIO y  HEro
npodecCHOHATIBHBIX HAaBBIKOB U yMeHUH. CamMocTosTeNbHAs paboTa BBITOIHACT psAd (PYHKLUIL:
pa3BHUBaIOIIyl0, HH(GOPMAIMOHHO-00YYAIOL[yl0, OPHUEHTUPYIOLIYI0 M  CTUMYJIUPYIOLIYIO,
BOCIIMTBHIBAIOLIYIO, HCCIIEI0BATENIBCKYIO.

B pamkax kypca BBIOJIHAIOTCS CIAEAYIOIINE BUJIbI CAMOCTOSATEIbHON PabOThI:

1. IlpopaboTka yue6HOrO Marepuaia (1o KOHCIIEKTaM, yueOHOH 1 HayqHOH JIuTepaType);
2. BrinmonHeHne pa3HOYPOBHEBBIX 3a7a4 U 3aJaHUI;
3. Pabora c TecTamMu ¥ BOIIPOCAMHU JJISi CAMOTIPOBEPKH;

CryneHTaM peKOMEHyeTcsl C CaMOro Havajia OCBOEHHS Kypca paboTaTh ¢ JIUTepaTypoi U
npeUlaraéMbIMU 33/1aHUSIMHU B (hOpMe MOATOTOBKHM K OUEPEIHOMY ayJUTOpPHOMY 3aHATUIO. [Ipn
9TOM aKTYaIM3UPYIOTCS UMEIOIIMEcs 3HaHMs, a TakXe co3jaercs 0as3a A yCBOEHHUS HOBOIO
MaTepuaia, BO3HUKAOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYACHT MIOJIy4aeT B ay JUTOPUH.

[Ipn ocBoeHMM Kypca CTYIEHT MOXET I0JIb30BaThcs OWMONMOTEKON By3a, KOTOpas B
NOJTHOM Mepe obecredyeHa COOTBETCTBYIOIIeH mureparypoil. CamocTosiTenbHas pabota
CTYJIEHTOB NPEIyCMOTpEHa Y4YEOHBIM IIJJAHOM M BBINOJHSETCS B 00sA3aTEIbHOM MOPSIKE.
3aaHus NPEAJIOKEHBI 110 KaX/10M N3y4aeMOM TeME U MOT'yT FT'OTOBUTBHCS MHIWBHUYaIbHO WIN B
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rpynme. [To HeoOX0AMMOCTH CTYJEHT MOKET 00palaThes 3a KOHCYJIbTAllUEN K MPENOAaBATENO.
BrlnonHenue 3aganuii KOHTPOJIMPYETCS U OLIEHUBAETCS IPETIOAABATEIIEM.

JUId yCHemHoro caMmOCTOSITEIBHOTO W3Y4EHHs MaTepuana CEroAHs HCIOJIb3YIOTCS
pasin4HbIe cpeacTBa OOydYeHHsI, CpEeAH KOTOPBIX 0c000€ MECTO 3aHMMAaIOT MH(POPMALUOHHBIE
TEXHOJIOTUM PA3HOTO YPOBHS M HAlpaBIEHHOCTHU: 3JIEKTPOHHbIE YYEOHUKU U KypChl JICKLU,
0a3bl TECTOBBIX 33aJaHMU U 3a/1a4. DJIEKTPOHHBINH y4eOHUK MPENCTaBIIsET COOOW MPOrpaMMHOE
CPEICTBO, MO3BOJIAIOUICE NMPEACTABUTD IS U3YYECHHs TEOPETUYECKUI MaTepuall, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK M CAMOCTOATEIBHYIO TBOPYECKYIO pabOTy, IOMOTAIOIIEee CTYACHTaM U
IIPENOAABATE0 OLCHUTh YPOBEHb 3HAHUU B ONPEACICHHOW TEMaTHKE, a TAKKe COJEeprKaliee
HE00XO0IMMYIO CIIPAaBOYHYIO HH(OPMALIHIO.

Jlisi ycrenmrHoi OpraHu3aldyd CaMOCTOSITEIbHON paOOThl BCE aKTHBHEE MPHUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTelbHble pecypchl B ceTH VIHTepHET: CUCTeMBbl TECTUPOBAHMUS,
BUPTYaJIbHbIE JIEKIIUH, IIPH 3TOM I10JIb30BATENIO 10CTATOYHO UMETh KOMIIBIOTEP U MOJKIIIOUEHUE
K UHTepHer.

Bosboe BocniutatenbHOE W 00pa30BaTENIbHOE 3HAUCHHE B CAMOCTOSITEIFHOM Y4eOHOM
TPYZE CTyJIeHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YKAAET U MOAJCPKHUBAECT BHUMAHHE
U WHTEpPEC, MOBBIIAET AaKTUBHOCTh MaMATU U MBIIUIEHUS, [TO3BOJISIET CTY/I€HTY CBOEBPEMEHHO
OOHApYXUThb MU YCTPAHUTHb JOIYILICHHbIE OIIMOKUM M HEIOCTATKU, OOBEKTUBHO OIPENEINUTh
YPOBEHb CBOMX 3HaHUM, NpakTHUYecKuXx yMmeHui. Camoe JOCTyMHOE M MPOCTOE CPEACTBO
CaMOKOHTPOJISI ¢ MPUMEHEHUEM HH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTHH - 3TO psA
TECTOB «oOn-line», KOTOpBIE TO3BOJISIIOT B PEKHUME PEATbHOTO BPEMEHH OIPENEIUTh CBOU
YPOBEHb BJIAJCHMsS NPEAMETHbIM MAaTEpUanoM, BbIIBUTb CBOM OWIMOKM M IOJY4YHUThb
PEKOMEHIALIUHU IO CaMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcro nureparypy MOXKHO pa3fenuTh Ha y4EOHMKHU U yuyeOHbIE OCOOUs, OpUTHHATIbHBIC
HayyHble MOHOTpapuuecKre UCTOYHHKHU, HayyHble MMyOJUKaluu B Iepuoanyeckoil nedaru. U3
HUX MOXHO BBIACIUTH JHUTEPATypy OCHOBHYIO, JOIOJIHUTENbHYIO U JUTEpaTypy Ui
yrayOJIeHHOTr0 U3Y4eHUs JUCIUILINHBL.

W3yuenne IUCHMIUIMHBI CleAyeT HadMHAaTh C y4eOHHUKa, MOCKOJIbKY Y4YeOHHUK — 3TO
KHWra, B KOTOPOM H3JI0KEHbl OCHOBBI HAy4YHBIX 3HAHUN IO ONPEIECIIEHHOMY IpEIMETy B
COOTBETCTBUM C LIEJISIMU U 3aJlJadaMHi 00y4eHUsI, yCTAaHOBJIIEHHBIMHU ITPOTPaMMOH.

[Ipu pabore ¢ nuTeparypoil HEOOXOAMMO YUYUTBIBATh, YTO MUMEIOTCS Pa3IUYHbIC BUIbI
YTEHUS, U KaXJIbI U3 HUX MCIIOJIb3YETCsl Ha ONpeAETICHHbIX Tarax OCBOSHHs MaTepHaa.

IIpeosapumenbHoe UTeHrE HANPABIECHO HA BBISIBJICHHE B TEKCTE€ HE3HAKOMBIX TEPMUHOB
U TMOMCK UX 3HAUEHUs B CIPABOYHON JuTeparype. B 4YacTHOCTHM, MpH YTEHUH YyKa3aHHON
JIUTEpaTypbl HEOOXO0IMMO NMOAPOOHENUITMM 00pa30M aHAIM3UPOBATH MTOHATHS.

Cke03H0e umenue peaNoNaraeT NpoYTeHNe MaTepruaia oT Havana 10 koHa. CKBO3HOe
YTEHHE JIMTEepaTypbl U3 IPHUBEIEHHOTO CIHCKAa JaeT BO3MOXXHOCTh CTYAEHTY c(OpMHpPOBATh
CBO/JI OCHOBHBIX HOHATHH M3 N3yyaeMoi 006J1acTH U CBOOOHO BIIaJIETh UMH.

Bvibopounoe — Ha060POT, UMEET LENbIO MOUCK U 0TOOp MaTepuana. B pamkax naHHOTrO
Kypca BbIOOpOYHOE YTEHHUE, KaK Coco0 OCBOEHUS COJepKaHUs Kypca, JOJDKHO MCIOIb30BaThCs
IIPU MOATOTOBKE K MPAKTUYECKUM 3aHATHUSAM 110 COOTBETCTBYIOIIUM Pa3jieiiaM.

Ananumuueckoe umeHue — 3TO KPUTHUECKUH pa30op TEKCTa C IMOCIEAYIOIIUM €ero
KOHCIIEKTUPOBAHUEM.

Lenbto uzyuaroweco 4TeHus ABISETCS TNyOOKOE U BCECTOPOHHEE MOHMMaHHE y4eOHOU
uH(pOpMaLUH.

[TonroroBka K SK3aMeHY JOJDKHA MPOBOJUTHCS HAa OCHOBE JIEKIIMOHHOTO MarepHala,
MaTepuaia MpakTUYECKUX 3aHATHI ¢ 00s3aTelnbHBIM OOpalieHueM K OCHOBHBIM y4eOHHKaM IO
Kypcy. OTO TMO3BOJUT HCKJIIOUUTh OIIMOKM B TIOHMMaHUM MaTepuaia, OOJEerduT ero
OCMBICJIEHHE, IPOKOMMEHTHPYET MaTepHUal MHOTOYUCIEHHBIMH IPUMEPAMHU.
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8. Mamepuam;no—mexuuuecxoe obecneuenue 0ucuunﬂuub1

8.1. Tpebosanusn Kk mamepuanbHo-mexHU4ecKoOMy obecneueHuIo

Jnist peanu3anuu paboveld mporpaMMbl TUCIUILIHHBI HIMEIOTCS CTICIIUAIbHBIC TIOMEIICHUS
JUTSL TIPOBEJICHUS 3aHITHI JIGKIIMOHHOTO U CEMUHAPCKOTO THIA, TPYIIOBBIX W WHAUBHIYATbHBIX
KOHCYJIbTAIIMi, TEKYIIETO KOHTPOJISI U MPOMEKYTOYHOH aTTECTAllMH, a TAaK)Ke TOMEIICHUS s
CaMOCTOSITENIbHOW PAa0OThl W TIOMEINEHHUS JUIsl XpaHEHHS W OOCITyXHBaHHS OOOpYIOBAaHUS.
CrienuanipHble MIOMEIICHHSI YKOMIUIEKTOBAHbBI CIICIIUAIM3UPOBAHHON MEOEIbI0 M TEXHUYSCKUMU
CpeACcTBaMu O0YYEHHs, CIYKAIUMH [T TPEACTaBICHUS HHPOPMAUK OOJIBIION ayAUTOPUH.

Jlnst  TmpoBeNeHHsT 3aHATHH  JICKIIMOHHOTO THIA HMEIOTCS  JIEMOHCTPAIlMOHHOE
o0opyI0BaHue.

[Tpu npoBeieHNY 3aHATHH JIEKITMOHHOTO/ CEMHUHAPCKOTO THITA UCTIONB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE oDecnedenue:

- IIpomyktel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) nmoanucka (Open Value Subscription);

AnTtuBupycHoe nporpamMmmHoe obecnieueHne Kaspersky Endpoint Security CtannapTHbIii
Russian Edition;

C800O00HO pacnpocmpamsiemvle npocPamMMblL.

— AcademicMarthCADLicense - maTemarmdeckoe MpoOTrpaMMHOE OOecIeYeHHe, KOTOpoe
MO3BOJIICT ~ BBINIOJIHATh, AHAIM3UPOBATh BAKHEHINIME HWHXKCHEPHBIE pACUeThl M
0OMEHUBATHCS MU,

—  WinZip ns Windows - mporpamm Jyist CKaTHs U pacakoBKu (aiiios;

— AdobeReader qns Windows — nporpamma st urenust PDF ¢aiinos;

— ABBYY FineReader, DjvuReader — npuioskeHus 1uist pacrio3HaBaHusl, KOHBEHTHPOBAHHUS
u pabotsl ¢ PDF u Djvu ¢aitnamu.

—  Far Manager - kOHCOJIbHBIN (aiiIOBBIA MEHEKED ISl OTIEPALIMOHHBIX CHCTEM CEMEiCTBa
Microsoft Windows.

[Tpu ocymecTBieHnH 00pa30BaTEIHLHOTO MPOIECCca CTYJCHTAMU U IIPEToiaBaTesieM
UCTIONB3YIOTCSl cleAyromue HHPOopMaoHHO crhpaBodHble cucteMbl: DBC «AulludpOykcey,
OBbC «Koncynbrant crynenta», CIIC «Koncynbrant mitocy, CIIC «"apanT».

8.2 OcobenHocTH peaJu3auMy JAUCHMIUVIMHBI I HHBAJIMAOB M JHI €
OrPaHNUYCHHBIMH BO3MOKHOCTSIMH 310POBbS

JUis CTYAEHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSl CO3[aHBl CII€LMaIbHbIE
yCIOBHUA JUIs TOJIydeHHs oOpa3oBaHMsa. B 1LensxX JOCTYMHOCTH TOJIyY€HHsl BBICIIErO
o0Opa3oBaHus 10 00pa3oBaTeNbHBIM IMPOrpaMMaM HHBAJIWJIAMHU W JIMLIAMH C OTpPaHUYEHHBIMU
BO3MOXHOCTSIMH 3/I0pPOBbsI YHUBEPCUTETOM 00ECIIEUMBAETCS:

1. AnbprepHatuBHas Bepcus oOQUIUaIbHOrO caiWta B cetu «MHTepHeT» 1UIs
CIa00BUIAIINX

2. 115 MHBATUAOB C HAPYIIEHUSAMU 3peHUs (CIab0BUISIINE, CIETIBIC)

- NPHUCYTCTBHE ACCHUCTEHTAa, OKa3bIBAIOIIEro oOyyaromeMycs HEOOXOAMMYIO TOMOIIb,
nyOnupoBaHUe BCIyX CIPAaBOYHON MH(OpManMM O paclucaHuU Y4eOHBIX 3aHSATHUI; Haau4due
CPEACTB JUIsl YCWIEHUS OCTAaTOYHOI'O 3peHHs, OpaijeBCKOW KOMIBIOTEPHOW TEXHUKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBU3YaJlbHOTO JOCTyNna K HWH(OpMaluu, MOporpaMM-
CHHTE3aTOPOB PEYU U JPYruX TEXHUYECKHX CPEACTB MpHeMa-niepeaadn yueOHo! nHpopManuu B
JOCTYIHBIX (popMax Ui CTYJIEHTOB C HapYLICHUSIMH 3PEHUS;

- 3aJJaHMsI JUIS BBITTOJIHEHHSI HA 3K3aMEHe/3a4eTe 3aUUThIBAIOTCS aCCUCTEHTOM;

- TNHUCHbMEHHbIC 3a/1aHUs BBINOJHAIOTCS Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
0o0y4armuMmces;

3.1n1 WHBAJIMJOB M JIMIl C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI IO CIyXY
(cmabocnpIianue, rTyxue):
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- Ha 3a4eTe/IK3aMEHE MPUCYTCTBYET ACCUCTEHT, OKa3bIBAIOIINN CTYACHTY HEOOXOIUMYIO
TEXHHYECKYI0 TOMOIIb C Y4YETOM HHIMBHIYAJIbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHSTh
pabodee MeCTO, IepeIBUTaThCsl, IPOUUTATh U OPOPMUTH 33/1aHKE, B TOM YHCIIC 3alUCHIBAs IO
JTIUKTOBKY);

- 3a4eT/3K3aMeH MPOBOIUTCS B MMCHbMEHHOH (opme;

4. JIas MHBAJUIOB U JIMI[ C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS, MMEHOIIUX
HapyIICHHUsI OIOPHO-ABUIATEIFHOTO almapara, CO3/1aHbl MaTepHaIbHO-TEXHUYECKHE YCIOBHS
00€eCIIeUnBAIOIINE BO3MOXKHOCTh OECHPEMIATCTBEHHOTO JOCTYIa OOYdYaloluXcs B ydeOHbIC
HOMEIICHUs, OOBEKTY MHUTaHUs, TyaJeTHbIE W JpyrHe IMOMEIIEHHsS YHHBEPCUTETa, a TaKxKe
npeObIBaHUS B YKa3aHHBIX MOMEIIECHHUSX (HAINYKE PACIIUPEHHBIX ABEPHBIX IPOEMOB, TOPYYHEH
U JIPYTUX MPUCTIOCOOICHHIA).

- TUCbMEHHBIC 33JaHUs BBINOJHAIOTCA HAa KOMIIBIOTEPE CO CIEHUATN3MPOBAHHBIM
IPOrpaMMHBIM 00€CIICUCHHEM HJIH HaIUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIaHUIO CTYACHTA YK3aMEH IPOBOIUTCS B YCTHOU (opMme.

OOyyaroryecs: U3 YMCIIa JIMI] C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 3JI0POBBSI 00€CIIeY CHbI
JJIEKTPOHHBIMU 00Pa30BATENFHBIME pecypcamMu B (OpMax, aJanTHPOBAHHBIX K OTPaHHYCHUSM
UX 3710POBbSL.
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JIuct nepeyrBep:kaeHus padoueil NporpaMmMbl AU CHMIIIHHBI
Pabouas mporpamma:

onobpena Ha 2017/2018 yueOnsriii roa. [Ipotokon No  3acemanust kadeapsl
oT«_» 2017r.
B paGouyro mporpamMmy BHECEHBI CIIEIYIONINE U3MEHEHHUS:

1. B yactu paszpena «yqe6HO-MCTOI[I/ILIeCKOC n I/IHd)ODMaI_II/IOHHOG obecreyeHne
AUCIUITIIMHBID)

PazpaboTumk nmporpaMmel
3aB. kadeapoii

Opno6pena Ha 2018-2019 y4eOHbIii roa.

[Tporokon Ne  3acemanus kadeapsl oT « _ » 2018 .

B pabouytro nmporpaMmy BHECSHBI CIICTYIOIINE U3MECHCHUS:

1. B uyactu paszmena «YdeOHO-METOAMYECKOS U HMH(OPMAIMOHHOE olecrneuyeHue

UCIIAILINHBD)

2. B yactu YII B CBs3U C YIBEPKIEHUEM IOPSJIKA OPraHH3AIMU M OCYIIECTBICHUS
00pa30BaTEIbHON JIEATEIHLHOCTA 110 00pa3oBaTEIbHBIM _IIPOrpAMMaM  BBICHIEIO
00pa3oBaHus, IporpaMmMaM OakajgaBpuara, IpOrpaMMaM CIEIHAINTETa, IPOrPaMMaM
maructparypsl (IIpukas Munoopuayku Ne31 ot 05.04.2017 r.)

Pa3paboTunk nporpammsl

3aB. kadenpoit

Opno6pena Ha 2019/2020 yueOHBINH TOA.
[Tpotokon Ne_ 3acemanus kadeApsl OT «_ » 20 1.

B paGouyto mporpamMmy BHECEHBI CIIEIYIONINE U3MEHEHHUS:
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