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1. Heab u 3axa4M 0CBOEHUS AUCHUILINHBI.

OnHOM M3 HEHTPANbHBIX JAUCIHUILUIMH MAaTEMAaTUKU SBISETCS anredpa U ee MPUIIOKEHUSI.
Ee snmemMeHTHI M3ydaloTcsi, HauMHasl CO INKOJBHOTO Kypca MaTeMaTWKH KOHYas MPOrpaMMoin
By3a. [ TaBHBIMU LETSAMH TUCIMIUIHHBI «ANre0pa, TEOMETPHS U TOTIOJIOTHS, TIPErnoJaBaeMoil Ha
IEPBOM KYpC, SIBJISIETCSI MEPBOHAYAIBHOE WM3YYEHHUE OCHOBHBIX alreOpanyuecKux CTPYKTYp M
JTanbHeWme (GOpPMUPOBAHUE y CTYACHTA alreOpamdyeckoro abCTPaKTHOTO MBIIUICHUS, TaK
HEOOXOUMOTO B CBSI3U C MMPOUCXOIALICH MaTeMaTH3aluel BCeX OTpacieil 3HaHUs.

[Ipy m3yyeHuu Ha MEpPBOM Kypce AUCLUIUIMHBI «Ajredpa, reoMeTpuss U TOMOJOTHS»
3aKJIaJbIBAIOTCSI M PA3BUBAIOTCS OCHOBBI TaKWX aOCTPAaKTHBIX DPAa3leNOB Kak TEOpHsl TPYII,
KOJell, TOJell W BEKTOPHBIX MpocTpaHCTB. CTYIAEHT JOHKEH 3HaTh OCHOBHBIE METOJbI
dopmanuzanuy, ajarOpUTMH3ALMK W peaju3alMd YUCICHHBIX, MaTeMaTHYEeCKHUX MOJeNneil;
JIOJDKEH BIJIAZETh MAaTEMaTHUYECKUMHU METOJAaMH aHAJIM3a U CHHTE3a ONTHMHU3ALUOHHBIX CUCTEM.
Pemennio yka3aHHBIX MpOOJIEM CIIOCOOCTBYET JHCHUMIUIMHA «Anredpa, TeOMETpUs H
TOTIOJIOTHS.

Henu oucyunnunwl:
* mosiyueHue 0a30BBIX 3HAHWMU MO ainredpe: OmpenenuTeNd, MaTpuuHas anrebpa U pelieHue
CUCTEM JIMHEHHBIX ypaBHEHUH, KOHEYHOMEpHBIC JMHEIHBbIE MPOCTPAHCTBA W JIMHEHHbIE
OTepaTopbl, OCHOBHBIE CTPYKTYpbl COBPEMEHHOH anreOpbl, OWIMHEHHBIE U KBaJgpaTUYHBIC
¢dopMbl;
* [I0JIy4E€HHUE 3HAHUN 110 TEOMETPUH;
* (hopMHpoBaHME YMEHHMH M HABBIKOB IO MCIIOJb30BAaHUIO JIOTMUECKOTO arrapara B MpoIecce
00y4eHus;
* MOJIy4EeHHE MIPEICTaBICHH O TIpobieMax 000CHOBaHUS MaTEMAaTHKU;
* pa3BHUTHE JOTUYECKOTO MBIIUICHHUS;
sopMUpOBAHHE  HUCCIEIOBATEIBCKUX  yMEHUU  OOILIEHAYyYHOrO,  CIEHUATH3UPOBAHHOTO
MaTeMaTHYECKOro U METOINYECKOT0 XapaKTepa;
*opMHpOBaHNE HABBHIKOB BIIAJICHUS COBPEMEHHBIMH METOJAMH aHAIM3a HAyYHOW W HAYYHO-
METOIMYECKON JTUTEPATYPHI.
3adauu oucuuniunsl:
® 3aJ10)KUTh OA30BbI€ 3HaHUS, HEOOXOAUMBIE JJI1 OCMBICTICHUSI MATEMAaTHUECKUX U JIUCLUIUINH;
® YCBOEGHME CTYACHTAaMH OCHOBHOT'O TEOPETHYECKOT0 MaTepuaa Kypca;
e BJIaJICHHE aOCTPAKTHBIMH MPUEMaMH MOCTPOEHUS allreOpandyeckux CTPYKTYp C 3aaHHON
CHCTEMOM onepanui;
e BJAJICHHE aNTeOpOil MaTpPHII;
e cB00OOJIHOE OOIIEHUE CTYIEHTOB C JMHEHHBIMU MPOCTPAHCTBAMH U UX PEe0OPa30BaHUSIMM;
e BJaJIeHHE 3HAHUAMM 10 KBaIPpaTUYHBIM (popmawm;
® 3HaHHWE TEOPUH KPUBBIX M MMOBEPXHOCTEH BTOPOTO MOPS/IKA;
® YCBOGHME CTYACHTAMH IPOCTEHIINX 337a4 aHATUTUYECKON reOMeTpuH;
e copMHpOBaTh YMEHHs MPHUMEHATH MOJYyYEHHbIE 3HAHUS JUIS PEIICHUs aaredpanyeckux u
reOMEeTPUUECKUX 3a]1a4;
e chopmHupoBaTh HABBIKM MaTEMAaTUYECKOTO MOJAEIUPOBAHUS MBICIUTENHLHOIO Ipoliecca B
Pa3INYHBIX TPEIMETHBIX 00JaCTAX;
e crnocoOcTBOBaTh ()OPMUPOBAHMIO HABBIKOB pabOThl C y4yeOHOM, Hay4yHOM U HaydHO-
METOANYECKOU JINTEPaTypoil;



® JaTh TIPEJICTABICHHWE O COBPEMEHHOM COCTOSIHUM HAy4YHBIX HCCIENOBaHMKA B 00JacTu
anreOpsl U COMPSDKEHHBIX C HEHM 001acTsIX 3HAaHUH.

2. Mecto aucuunuHbl B cTpykrype OIIOITI BO
HucuuruimHa «Anrebpa, TEOMETpHs M TONOJOTHS»  SBISETCA  JUCHUILTUHON
oOs3arenpHo wactu bioka 1 (51.0.04.02) ocHOBHOI 00pa30BaTeIbHOM IPOrpPaMMBbI 110
HaIIPaBJICHUIO  IIOJArOTOBKH 09.03.01 MWudopmaThka W BBIUUCIUTENIBHAS TEXHHUKA.
Ee BkmioueHune B y4yeOHBIM IUIAaH C TEPBOIO CEMECTpa IEPBOIO Kypca OIpEeNeNseTcss TeM
(dakTOpoM, UYTO ¢ Kypca BbICIIEH anreOppl M AHAIUTHYECKOM TIEOMETpUM HAYMHAETCS
MaTeMaTH4ecKoe 00pa30BaHue M0 IPYTUM JUCLHUILIMHAM.

3. TpebdoBanus K pe3yjibTaTaM OCBOCHHS COAEPKAHUS THCIHILIMHDI.

B COBOKYMHOCTH ¢ APYrMMH AWCHUILIMHAMH MPO(HIs «ABTOMAaTU3UPOBAHHBIE CHCTEMBI
00paboTKM MHGPOpPMAIUK U YIPABICHUS» NUCHUIUIMHA «ANreOpa, TEOMETPHS W TOIIOJIOTHS
HampaBliecHa Ha ¢GopMupoBaHue oduienpogeccuonanvnvix komnemenyuu (OIIK) B
cootBerctBUM PI'OC BO 3++ u OIIOII BO mno nanpasnenuto mnoarorosku 09.03.01
NudopmaTrka v BEIYUCIUTEIbHAS TEXHUKA (KBaTM(PUKAIUs (CTETICHBIO) «OaKaiaBpy):

Cnoco0eH TMpUMEHSITh ECTECTBEHHOHAy4YHble M  OOIICHH)KEHEPHbIE 3HAHMS, METOIbI
MaTeMaTHYECKOTO AaHajdh3a W MOJCIMPOBAHUS, TEOPETUYECKOTO U AKCIEPUMEHTAIBHOTO
uccienoBanus B npodeccuoHanbHoi aeareiabHoctu (OIK-1).

HNunuxatoper noctuxenus: komnerenuu OIIK-1:

- croco0eH OCBOWTH OCHOBBI BBHICIICH MaTeMaTHUKH, (PU3UKH, OCHOBBI BBIYMCIUATEIBHON
TEXHUKU U niporpammuposanust (OITK-1.1);

- Cmoco0eH pemath CTaHJApTHBIE MpOo(decCHOHANbHBIE 3aJaud € [PUMEHEHHEM
€CTeCTBEHHOHAYYHBIX U OOLICHH)KCHEPHBIX 3HAHUI, METOJAOB MaTEMaTHYECKOTO aHAN3a |
monenupoBanus (OIIK-1.2);

- crnoco0eH MPUMEHHUTh HaBBIKH TEOPETUYECKOTO M IKCIEPUMEHTAIBHOTO UCCIIEeI0OBAaHUS
00BekTOB npodeccruonanbHol AestensHocTu (OITK-1.3).

B pesynbTare ocBO€HUS TaHHOW AUCHUIIMHBI O0YYaIOLIUICS OKEH:

3HaTBh: OCHOBHBIE TOHATUS W peE3yiabTaTbl MO anreOpe (Teopus MaTpHl], CHUCTEMBI
JMHEHHBIX ypaBHEHUH, JIMHEIHbIE MPOCTPAHCTBA U JIMHEWHbIE MPEeoOpa3oBaHUs, COOCTBEHHbIE
BEKTOPbl U COOCTBEHHbIE 3HAUECHUS, KBaJpaTUUYHbIE (JOPMBI, OCHOBBI TEOPUHU TPYII U KOJIEL);
IpocTeiIre MOHIATHS aHATUTHYECKON U AnuddepeHnanbHoi reoMeTpun (BEKTOPBI U Olepaliuu
HaJ HUMH, CKaJIIPHOE U BEKTOPHOE ITPOU3BEACHHUE BEKTOPOB, MPsIMas JIMHUS Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IUIOCKOCTh B MPOCTPAHCTBE, HOpMalb M OMHOpMaib, KPUBH3HA M KpydeHHUE
IUIOCKOW KPUBOH).

YMerb: pemarb CHUCTEMbl JIMHEWHBIX YPABHEHWMM, BBIYMCIATH  OMNPEICIIUTENH,
KaHOHUYECKHHM BHJI MaTpUIl JIMHEWHBIX ONEpPaTOpOB, MPOBOIUTH ONEpALMU HaJ MaTpUIAMHU U
HaXOJHUTh UX PaHT, peliaTh 3a7aud aHAIMTUYECKOW FeOMEeTpUH Ha TUIOCKOCTHU M MPOCTPAHCTBE,
KJIaCCU(UIIUPOBATh alredpandeckue CTPYKTYpbl, BBIYUCIATH 0a3MC U pa3MEpPHOCTh JTMHEHHOIO
IIPOCTPAHCTBA, NPOBOAUTH OMNEpalud HaJa JIUHEHHBIMU TMOJIPOCTPAHCTBAMHU,  HAXOJUTh
KaHOHWYECKMH W HOpPMAaJbHBIA BUJ KBaJpaTUYHBIX (POPM, HAXOAUTh COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAYCHMs JIMHEHMHOro NpeoOpa3oBaHMs, BBIYUCIATH KPUBHU3HY M KpydeHHE
KPUBBIX.



Baagers: mMerogamu JTUHEHHOW anreOpbl, aHATHUTHYECKON TeOMETPUH, MAaTEMaTHYEeCKOTO

aHanmu3a A7 M3YYEeHUS T€OMETPUUYECKHX CBOWCTB (PUIyp Ha IUIOCKOCTH M B IPOCTPAHCTBE,

arnapaToM TEOPUHU KPUBBIX U IIOBEPXHOCTEH.

4. CopepixaHue H CTPYKTYPa AHCHUTLIUHBI

Tadoauua 1. Coodeporcanue oucyuniunvl «Aneebpa, ceomempusi u MOnoaO2UsL», nepeuetsb

OYEHOUHBIX CPEOCm8 U KOHMPOIUPYEMbIX KOMNEemeHYUll

Ne HanmeHoBaHue Copaepxxanue pasiena Kox xonTpo- dopma
m\n pasjena JUpyemMoi TeKyIero
KOMIIeTEeHIIUHN KOHTPOJIsI
(WM ee 4YacTH)
1 2 3 4 5
\ 1 cemecTp

1 AnreOpandeckue bunapnas anreOpanveckas OIIK-1 K, KP, PK, T,
CTPYKTYPBI C OJHOM M | omepauus. I'pymnmsl, KojabLa, Mois U YO
TBYMSI OMHApPHBIMU | UX CBOMCTBA.

OTepaLUsIMHU.

2 Teopus Marpull. | Matpuusl. Omneparun HaJl OIIK-1 K, KP, PK, T,
[lepecTtanoBku U | MAaTpULIAMH. CaoiicTBa. YO
MOJCTAaHOBKHU. Onpenenenue NEPECTAHOBKHU.

TeopemMa 0 uwHciie NEPECTaHOBOK.
UYetHocTh nepecranoBku. IHBepcus
U TPaHCHO3UIMS B MEPECTAaHOBKAX.
Omnpenenenne MO/ICTAHOBKH.
YMHOXKEHUE TIOACTAHOBOK U €€
CBOMCTBA. JIEKPEMEHT.

3 | Cucrembr nuHeitHbX | Knaccudukamus  CIIY. Mertog OIIK-1 K, KP, PK, T,
ypaBHenuit (CJIY) wu | I'aycca. Cuctembl KpamepOBCKOTO YO
MeToAbl ux peuieHud. | tuna. @opmyna Kpamepa.

4 | Teopus Onpenenurenu: ompeJereHue, OIIK-1 K, KP, PK, T,
OTIPEICTTUTENICH. CBOWCTBa M METOJIbI BBIYMCIICHUSI. YO

MuHopsl u anredpanveckue
nononHeHnud. Teopema Jlammacca.
Teopema 00 onpeeauTene
npousBeaeHus wmarpull. OOpaTHas
MaTpula.

5 | JIuneitnas JlmHeitHO 3aBHcHMAas W JIUHCHHO OIIK-1 K, KP, PK, T,
3aBUCHUMOCT. HE3aBHUCHUMasi COBOKYITHOCTh CTPOK YO

Uccnenosanue CIIY.

(cTon6110B). Panr

Teopema.

MaTpHIIbL.
MeToapl  BBIYUCIIECHUS
panra wmatpunbl. OOmas cxema
HCCIIEIOBAaHUsl CHUCTEM JIMHEHHBIX
ypaBHeHuii. Teopema Kponekepa-

Kanenmu.




Bekropnas anre6pa.

Cucrempl koopauHar. Bekrtopsl,

omepauuu Hajg HuMu. Cucrema
BEKTOPOB. JIMHEHHAsT 3aBUCUMOCTb.
Panr m Ga3uc CUCTEMBI BEKTOPOB.
CxkanspHoe,

CMCIIaHHOC

BCKTOPHOC u
IIPOU3BCACHUC
BCKTOPOB.

OIIK-1

K, KP, PK, T,
YO

JInneiinoe
POCTPaHCTBO u
JIMHEHHOE
npeoOpa3oBaHue
BEKTOPHBIX
IIPOCTPAHCTB.

Jluneiinoe (BeKTOpHOE)

MIPOCTPAHCTBO. bazuc u
pasmepHocth.  Omeparuu  Haj
MOANPOCTPAHCTBAMH.  EBKIUIOBO
npoctpancTBo. OpTOroHaNbHBIE U
OPTOHOPMHPOBAHHbBIE 0a3uCHI.
Marpuna

npeoOpazoBaHMs.

3HA4YE€HUSI U COOCTBEHHBIE BCKTOPbI

JIMHEHHOTO
CoOcTBeHHBIE

JMHENHOT0 IpeoOpa3oBaHusl.

OIIK-1

K, KP, PK, T,
YO

KBagparnunsie
(bopMBL.

KBagpatuuneie Qopmbl, panr u

Marpuna. [IpuBenenne
KBaJIpaTU4YHON bopmbl K
KAaHOHUYECKOMY M HOPMAJIBHOMY
BULY. Meton Jlarpanxa.
[TonoxurenpHO OIlpe/IeIICHHbBIE
(bopMBL.
unepuuu. Kpurepuit CunbBecrtpa.

KBaJpaTUIHbIE 3akoH

OIIK-1

K, KP, PK, T,
YO

[IpsiMas ¥ TUIOCKOCTH B
IIPOCTPAHCTBE.

Henenue
OTHOLICHHNU.

OTpe3Ka B  JTaHHOM
[Ipsimas Ha
ILIOCKOCTH. Pazauuneie  BUIBI
YpaBHEHUS NPSIMOM Ha IJIOCKOCTH.
PaccrosiHue OT TOUKM 1O TPSAMOM.
B3anmHOe pacnosiokeHue  JIByX
NpsIMBIX. YpaBHEHUE MPSMOM U
IIOCKOCTH B MPOCTPAHCTBE.
pacroyioKeHue  JBYX

NpSIMBIX, MNPSAMOA M IUIOCKOCTH,

B3aumuoe

ABYX IUIOCKOCTEHN B IMPOCTPAHCTBC.

OIIK-1

K, KP, PK, T,
YO

10

JIuaun n MMOBCPXHOCTU
BTOpPOTI'O NopAAKa

Onnunc, runepOona, napadoia U UX
KaHOHMYECKHE YpaBHEHUS, BBIBOI.
OoOmee

Knaccudukanus [1BII.

ypaBHEHHE.

OIIK-1

K, KP, PK, T,
vyO

11

DeMeHTHI TOMOJIOTUH.

[Imockne ¥  TPOCTPAaHCTBEHHBIE

kpuBble. Hopmanb, OuHOpMab,
KpUBH3HA M KpYYEHHE IUIOCKOHN

KpHBOﬁ. ONEMEHThI TOIOJIOTHH.

OIIK-1

K, KP, PK, T,
YO




B rtpade 5 mnpuBoaarcs miaHupyemble (GOpPMBI TEKYLIETO KOHTPOJIS: BBIIOJHEHHE
KoHTpobHOU paboThl (KP), kommokBuym (K), pyoexnsiii koutpons (PK), tectuposanue (T),
ycTHbIi onpoc (YO).

Ha uzyuenune xypca orBogutcs 108 yacos (3 3.e.), U3 HUX: KOHTaKTHas pabora 34 4., B
MpakTHYeCKUX (ceMuHapckux) — 17 yacos;

TOM YHCJIe JICKIMOHHBIX — 17 4dacos;

camocrosTeNnbHas padoTa cTyneHTa 47 4acoB; 3aBepIIaeTcs HIK3aMEHOM (27 4acoB).

CTpyKTypa M CUHIIHHBI

Taéauna 2. O6was mpyooemxkocms oucyuniunsl cocmasisem 3 3.e0.(108 yacos)

TpynoeMKOCTh, 4acOB / 3a4E€THBIX €IHHHI]

Bun padotet I cemectp BCETO
OO0masi Tpy10eMKOCTH (B Yacax) 108 108
KonrakTHasi padora (B yacax): 34 34
Jlexyuonnsvie sanamus (J1) 17 17
Ipaxmuuyeckue 3anamus (113) 17 17

Cemunapckue 3ansamus (C3)

He npedycmompenul

He npeodycmompenul

Jlabopamopuwsie pabomut (JIP)

He npeodycmompenul

He npeoycmompeHnul

CamocrosiTesibHAsi padoTa (B 4acax), B TOM
yKcjie KOHTAKTHasi padora:

74

74

PacuetHo-rpadguueckoe 3aganue

He npeoycmompenul

He npeodycmompeHnul

Pedepar (P) He npedycmompenwt | He npedycmompenwi
Occe () He npeoycmompenwvl | He npedycmompenvi
KonTponbHas padota (KP) 12 12
CaMoCTOsITEIbHOE U3YUYEHHE Pa3/IeNIOB 35 35

Kypcosoii npoekt (KII), kypcosas pabora (KP)

He npedycmompena

He npedycmompena

IToaroToBka U MPOXOXKACHUE POMEKYTOTHOU
aTTecTaluu

27

27

Bua npoMexkyTo4yHO aTTecTalMU

JK3aMeH

JK3aMeH

Taoauna 3. Jlexyuonuvle 3ausamusi

Ne Tema
n/n
1 cemecTp
1 Anrebpanyeckue CTpYKTYphl ¢ OJTHOM U IByMsI OMHAPHBIMU OINEPALUSIMH.
Lenv u 3a0auu uzyyenuss memsl — 1aTh ONpPENEICHUS MOHATHI TPYMIIbI, MOATPYIIILI, abeneBoi
IpyNIbl, KOJbLA, JACTUTENEed HYIsl B KOJIbLIe, MOJII M XapakTepucTHku mnousd. [IpuBectn
PUMEPBL.
2 Teopus marpun. IlepecTaHOBKM UM ITOICTaHOBKHU.

ueﬂb u 3a0ayu usyuernust nmemovl — U3y4UTb MAaTPULbl U ONICPALIMN HA HUMU, 06paTHa;1 MaTtpuil..
O003HaYUTh CBOﬁCTBa, KOTOPBIMU O6Jla,Z[aIOT Oornecpanv HaJd MaTpullaMu. I[aTL OIIPCACIICHUSA
MOHATUN MEpECTaHOBKA, MOACTAHOBKA, MHBCPCHUA B NCPECTAHOBKE, TPAHCIIO3ULIUSA, YCTHOCTD,
YMHOXCHHE MMOJACTAHOBOK, JEKPEMEHT, HUKIINYCCKAA IMOJACTaHOBKA. HaquTB peumiaTtb TpUMEPEI

0 JAaHHOU TEME.




Cuctemsl muHelHbIX ypaBHeHUH (CJIY) 1 METObI X pEeIIeHUs.
Lenv u 3a0auu usyuenus memvr — u3yuuth Meron [aycca um Qopmynsr Kpamepa s
HaXO0X/IECHUS PELIEHUs CUCTEMbI. PaccMOTpeTh MaTpUUHBINM METOJT PELLIEHUS] CUCTEM.

Teopust onpeaenuTenei.

Lenv u 3a0auu uzyuenuss memvl — BBECTH MOHSATUE OINPEACTUTENS n-TO MOPsAKa, MUHOPBI U
anredpanveckue aonogHeHus. M3yuuth cBOicTBa ompenenurens. PaccMoTperb MeTOAbl
BBIUKCJICHHSI OIIpeieuTeNel BricinX cTeneneil. [loka3zaTs Ha npumepe.

JIuneitnas 3aBucumocts. MccnenoBanue CJIIY.

Lenv u 3a0auu uzyuenuss memvl — u3yduth Kputepuit comectnoctu CJIY (teopema Kponekepa-
Kanemnu), ogaopoausie CJIY u QyHmnameHTanbHylo cucreMy peuieHuid ogHopoanoit CJIV, a
TaKXke cxemy uccienoBanus cucteM. ChopMyaHpoBaTh U 10Ka3aTh TEOPEMY O YHCIIE PEIICHUI
OCP

Bekrophas anrebpa.

Lenv u 3a0auu u3yuenus membvl — W3YYUTh IOHATUS BEKTOpPbl W ONEpallMU HaJ HUMH,
KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPA, PABHBIE BEKTOPBI U JJIMHA BEKTOpA. BBeCTH MOHATHS
CKQJIIPHOTO, BEKTOPHOI'O M CMEIIAHHOTO IIPOM3BEACHUSA BEKTOPOB U €ro CBOMCTBAa. BriBecTH
bopMyiy Ui HAXOXKJIEHUS CKAJIIPHOI'0, BEKTOPHOI'O M CMEIIAHHOTO ITPOU3BE/IEHNS BEKTOPOB B
KoOpAnHATHOH (popme. BBecTn noHsATHE MTPaBOil TPOHKH.

JluHeiHOe MPOCTPAHCTBO U JUHEHHOE MpeoOpa3oBaHNe BEKTOPHBIX MPOCTPAHCTB.

Lenv u 3a0auu uzyuenus memvl — 0ams OnpeoeleHue IUHelH020 npocmpancmea, bazuca u
PA3mMepHoCmu  TUHENH020 NPOCMPAHCmMed, JUHeliH020 Npeobpaz0eanus, onepayuu Hao
JUHEUHBIMU NPOCMPAHCMBAMU U ONEPAMOPAMY, OPMOLOHANILHLIN U OPMOHOPMUPOBAHHBIU
eexmop u bazuc. /lamv meopuro Eexnudosea npocmpancmaa.

KBanpatuansie GopmblI.

Lenv u 3a0auu u3zyuenuss memvl —JIaTh ONpPEAEIECHHE IOHATUS KBaJpaTUYHON (OpMBI, ee
KaHOHMYECKHI U HOPMaJbHBIN BUI. HayuyuTh MpUBOIUTH CUCTEMY BEKTOPOB K INIABHBIM OCSIM U
peuraTts 3alaHus 10 TaHHOH TeMe.

[Tpsimast ¥ JIOCKOCTB B IPOCTPAHCTBE.

Lenv u 3a0auu uzyuenus memsvi — U3y4UTh pa3IMYHbIC BUbl YPaBHEHUS NPSIMOM Ha MIIOCKOCTH
U TUIOCKOCTH B IIPOCTPAHCTBE, a TAKXKE OTKJIOHEHHUE TOYKHU OT MPSIMOM U OT MJIOCKOCTH. BriBecTu
yCIIOBUE MapajyIeIbHOCTH UM TMEPHEHAUKYISIPHOCTH MPSMBIX Ha IJIOCKOCTH U IUIOCKOCTEH B
IIPOCTPAHCTBE, Yrojl MEXAY HpPSMBIMH B IMPOCTPAHCTBE MU IJIOCKOCTSMH, a TaKke YCJIOBUS
NapajuIeIbHOCTH U TEePIEHANKYISIPHOCTH.

10

JInuHUM 1 TOBEPXHOCTU BTOPOIO MOPAIAKA.
Lenv u 3a0auu uzyuenus memor — n3yunth KBII u IIBII, ux unBapuantsl u tunsl. Hayuuts
npuBoauTs KBII u I1BII k kanHoHMYeCcKOMY BUAY.
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DNEMEHTHI TOMOJIOTHH.

Llenv u 3a0auu u3yyenus memsvl — BBECTU OCHOBHbIE TIOJIOKEHUSI TEOPUU TOTIOJIOTMHUH, & UMEHHO
IUIOCKHUE M MIPOCTPAHCTBEHHbIE KpuBble, HopManb, OMHOpMaIb, KpUBU3HA U KPYUEHHE IIOCKON
KPHUBOW. DJIEMEHTHI TOIIOJIOTUH.




Tadauua 4. IIlpakmuueckue 3aHsamus

Ne Tema
n/n
1 cemectp
1 Onpenenurens 2-ro U 3-ro MOPsIKOB.
2 Matpuusl. Onepauuu Hag Matpuiamu. CBolicTBa onepanuil.
3 [TepecranoBku. YetHocth. MuBepcus. TpaHncno3uius B mepecTaHOBKE.
4 [ToncranoBku. YeTHOCTh. Y MHOXKEHUE MTOACTaHOBOK. CBOMCTBA. [lekpemMeHT
5-6 Metonst pemmienust CJIY: meron ["aycca, dopmyner Kpamepa.
7-8 Omnpenenurens n-ro nopsiaka. CBoiictBa. MUHOpPHI U anreOpanveckue TOMOTHEHUS.
9-10 MeTo/1bl BBIYUCIIECHUSI ONIPEICIUTENICH BBICIIIMX MOPSIIKOB.
11 OOparHast MaTpHIIa U CIIOCOOBI €€ HaXOKICHHUS.
12 MatpuuHslii cioco0 pelieHus: CUCTEM JTMHEHHBIX YpaBHEHHIH.
13 JIuHeltHast 3aBUCHMOCTb COBOKYITHOCTH CTPOK (CTOJIOIIOB).
14 Panr matpunel. MeTob! BEIUMCIIEHHS paHTa MaTPULIBI.
15 UccnenoBanue cuctem nnHeHbIX ypaBHeHUil. Teopema Kponekepa- Kanemnu.
16-17 | OnHopoanblie cucteMbl. @yHnameHTanbHas cucrema pemenuit (OCP).
18 BexTops! u onepauuu Haj HUMHU. JIuHeliHas 3aBucuMocTb. CBOICTBa.
19 Panr u 6a3uc cucrteMbl BEKTOPOB.
20 CkansipHO€ pOU3BEIEHNE BEKTOPOB.
21-22 | BekTopHOE U CMELIaHHOE POU3BEIECHUE BEKTOPOB.
23-24 | JIuneitHoe apudMeTHuecKoe NMpocTpaHCTBO. JIMHelHOe (BEKTOpHOE) MpocTpaHcTBO. basuc u
Pa3MepHOCTb.
25 [MoanpoctpancTBo. Cymma u nepeceuenue noanpoctpancts. Gopmyna ['paccmana.
26 EBknannoBo mnpoctpaHcTBO. OpTOroHajgbHblE W OpPTOHOPMHUpOBaHHbIE Oazuchl.  Ilpormecc
OpPTOTOHAJIU3ALIUU.
27-28 | Ilpsamas Ha miuockocTd. Pa3inuuHble BUIBI ypaBHEHUs NPSIMOM Ha IIocKocTH. PaccrosiHue ot
TOYKH 10 MPSIMOI.
29 IInockocTs B pocTpaHCcTBE. Pa3znuuHble ypaBHEHHUS MIIIOCKOCTH.
30 VYroa Mexay IVIOCKOCTSMU. Y CJIOBHSI MAPAIIIIEIBHOCTH U NIEPIEHIMKYIISIPHOCTH INIOCKOCTEH.
31 [Ipsmags B mpoctpancTBe. IIpsAmas W IIIOCKOCTH B IpocTpaHcTBe. KaHoHMYeckoe U
[apaMeTPUUECKHE YPaBHEHHUSI IPSIMOM.
32-33 | OkpyXHOCTB, JUIMIIC, Napabona u runepbona. KaHoHnueckoe ypaBHEHHE, SKCLUEHTPUCHUTET,
JTUPEKTPUCH U POKYCHI.
34 [ToBepxHoctu Broporo nopsaka (I1BIT). Obmee ypaBuenue. Hekoropsie Bunbl [1BII.
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Ta6auua 5. Jlabopamoprvie pabomel no oucyuniune (MOOYi0) — He npedyCcMompeHbl

Ta6auna 6. CamocmosmenvHoe uzyyeHue pazo0enos OUCYUNIUHDL.

Ne Bomnpockl, BBIHOCMMBbIE HA CAMOCTOATEIbHOE U3yYeHHe
n/n
I. Jluneitnoe npeoOpa3zoBaHNE BEKTOPHBIX MPOCTPAHCTB. MaTpuila TUHEHHOT0 peoOpa3oBaHusl.
2. CobcTBeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO MpeoOpa3zoBaHMsl.
3. KBanpatuunbie ¢opmbl, panr u Matpuna. I[lpuBenenue kBaapaTHuHOM QOpPMBI K
KaHOHMYECKOMY U HOpMaJIbHOMY BUly. Meton Jlarpanxka.
4. [TonoxkuTenpHO  ONpENeNCHHBIE KBaJpaTHUHbie (QOpMBL. 3akoH uHepuud. Kpurepwuii
CuibBecTpa.
5. bunapnas anredbpanueckas ornepanys. [ pynibl, KoJblia, OJIsl U UX CBOMCTBA.
6. [Inockue u npocTpaHcTBEHHBbIE KpuBbIe. HopMmaiib, OMHOpMab, KpUBU3HA U KPYyUEHHUE TIOCKON
KPUBOM. DJIEMEHTHI TOMOJIOTHH.
7. CBoiicTBa pemeHuil OAHOPOAHBIX cuUCTeM. CBs3b MEXAYy PEHICHUSMU OJHOPOJHBIX H
HEOJAHOPOJHBIX CUCTEM.
8. Tpu OCHOBHBIE 33J]a4l AHAIUTHUYECKOW F€OMETPUU HA IJIOCKOCTH: ACIICHHE OTPE3Ka B TAHHOM

OTHOILIEHUH, PACCTOSIHUE MEXAY ABYMS TOYKAMHU, YPABHEHUE IIPSAMOM IIPOXOJSIIEH Yepe3 JIBe
TOYKHU.

5. OueHo4Hble MaTepHAJbI I TEKYIIEr0 U Py0e:KHOTr0 KOHTPOJIsl YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAlUN

KoneunbiMu  pe3ynbTaTamMM  OCBOCHUS ~ MPOTPAMMbl  JUCLHUIUIMHBI  SIBJISFOTCSA
chopMupOBaHHBIE KOTHUTUBHBIE IECKPUNTOPHI «3HATHY, KYMEThY, «BJIAJIETh», PACIIUCAHHBIE 110
OTAEJBHBIM KOMIETEHUHUSIM. POPMUPOBAHUE ATUX JECKPUITOPOB IMPOUCXOAUT B TEUEHHUE BCETO
ceMecTpa 1o dTaraM B paMKax pa3InyHOro BUA 3aHATUM U CAMOCTOSITEIbHOU PaOOTHI.

B xoxe u3yueHus: MUCHUILIMHBI TIPETYCMATPUBAIOTCS MeKyuiuil, pyoedcHblil KOHMPO.Jib
U NPOMEIHCYMOUHAA AMMmMeCcmayus.

5.1. Oyenounvie mamepuanvt 0na meKyuiezo KOHmMpPO.
Llenv mekyweeo koHmposs — OUEHKa pe3ylbTaTOB padOThl B CEMECTpe U obecrneueHue

CBOEBPEMEHHOW OOpaTHOM CBSI3W, JUISI KOPPEKIUU OOYYEHUS, aKTHBU3AIMH CaMOCTOSTEIbHON
paboTel obOyuaromerocs. OOBEKTOM TEKYIIETO KOHTPOJS SIBISIOTCS KOHKPETU3HPOBAHHBIC
pe3ynbTaThl 00ydeHus (yueOHbIe TOCTHKEHUS ) IO AUCIIUILITHHE.

Texywuii KoHmponb YCIIEeBa@MOCTH — KOHTPOJb, OINPEACTSIONINi KadyecTBO, TIyOuHY,
o0beM YCBOGHHS 3HaHMHM Kaxjaoro paszgena. OcyliecTBIseTcs MpernojaBaTesieM B XOJe
MOBCE/IHEBHON yueOHOW paboThl U 00eCreYrBaeT OIICHWBAHHUE XOJa OCBOCHHS IUCIUILTHHBL
@opMBbl TIPOBEICHUS TEKYIIEr0 KOHTPOJIS: MPOBEpPKA BBIIOJIHEHHUS JOMANIHUX 3aJaHUl;
MIPOBEICHUE KOHTPOJBHBIX U TECTOBBIX Pa0OT C IIEJBbIO0 MPOBEPKH MPAKTUUECKUX YMEHUU IO
OTAEJIBHBIM TEMaM; OTBEThl HA TEOPETHYECKHUE BOIMPOCHI HA MPAKTUYECKOM 3aHATHH, PEUICHUE
MPAKTUYECKUX 3a7a4 U BBINIOJHEHHUE 3aJaHUi Ha TPAKTUYECKOM 3aHATHH. OlEHKa KadecTBa
MOJTOTOBKYA HAa OCHOBAaHUM BBIMIOJIHEHHBIX 3aJ]aHHUI BENETCs MpernoaaBareieM (¢ 00CyKIeHUEM
pe3yNnbTaTOB), OBl HAUUCIISIOTCS B 3aBUCUMOCTH OT CIIO’KHOCTH 3aJIaHUS
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5.1.1. Bonpocvt no memam _Ooucuyunaunvl _ «Anzedopa, 2eomempus U mMONoJI02Us)
(koumpoaupyemasn komnemenyus OIK-1)

Tema 1. AuiredOpanyeckue CTPYKTYPbI € OHOI U ABYMsi OMHAPHBLIMH ONlepallUSIMHU.

1. bunapnas anreOpanueckas orneparus. [ pymnibL.
2. Kosb110, moiKoJIb1I0. JlenuTenu Hysl B KOJbIIE.
3. Ilonsa u ux cBoiicTBa XapakTepUCTUKA MOJIA.

Tema 2. Teopusi maTpuu. IlepecTaHOBKH M MOACTAHOBKH.

4. Matpuusl. Onepanuu Hajg Matpuiamu. CBoWCTBa onepanuil.

5. OmnpeneneHue NEpecTaHOBKU. TeopeMa O 4HcIie MmepecTaHOBOK. YeTHOCTh MepecTaHOBKH.
WNuBepcus v TpaHCIIO3ULIUS B IEPECTAaHOBKAX.

6. OnpeaeneHue MOJCTAHOBKU. Y MHOKEHHUE TTOACTAHOBOK M €€ CBOMCTBA. JIeKpEMEHT.

Tema 3. Cuctembl JJuHeiiHbIX YpaBHeHU# (CJIY) 1 MeTOAbI X pelIeHus.
7. Knaccudukamus CJIY. Metox [Naycca.
8. Cucremnl kpamepoBckoro tuna. opmyna Kpamepa.

Tema 4. Teopus onpeneanTeJiei.
9. Ompenenurenu: onpeaesieHUe, CBOWCTBA U METO/Ibl BBIYMCIICHHUS.
10. MuHOpBI 1 anredpandecKue A0MOTHEHUS.
11. Teopema Jlammnacca.
12. Teopema 00 ompenenuTesne Mpou3BeIeHIS MAaTPHUII.
13. O6paTHas maTpulia Y CJIOBHE €€ CYIIECTBOBAHUS U METOJI HAXOXKAECHUS.

Tema 5. JInneiinas 3aBucumoctb. UcciaenoBanue CJIY.

14. JluneliHo 3aBHCHMasi W JIMHEHHO HE3aBHCHMAasi COBOKYIMHOCTh CTPOK (CTOJIOILIOB).
CaoiicTBa.

15. Panr matpuubl. Teopema o panre MaTpuibl.. MeTobl BBIYUCIEHUS PaHTra MaTPUIIBL.

16. ObOmas cxema HCcIeAOBaHUA cHCTEM JIUHEHHBIX ypaBHeHuil. Teopema Kponekepa-
Kanenu.

17. OnHopoaHblil cuctemMbl. CBOMCTBA PEUIEHUIO OJHOPOAHBIX cucTeM. DyHaamMeHTanbHas
cucrema pemenuto (PCP)

Tema 6. BexkTopnasi anredpa.
18. Cuctemsl koopauHat. BekTopsl, onepanuu Haj HUMHA. CBOHCTBA OMEpaIiyii.
19. Jluneiinas 3aBucuMoctb. CBOMNCTBA.
20. Panr u 6a3uc cucTeMbl BEKTOPOB.
21. CkanspHoe, BEKTOPHOE U CMEIIAHHOE MPOU3BEICHIE BEKTOPOB.
22. CxanspHoe, BEKTOPHOE U CMELIaHHOE MTPOU3BEICHNE B KOOPAUHATHON (hopMe.

Tema 7. JInneiiHOe NPOCTPAHCTBO U JIMHEHHOE NPeodpa3oBaHHe BEKTOPHBIX NPOCTPAHCTB.
23. JIuneliHoe (BEKTOPHOE) MPOCTPAHCTBO. bazuc n pa3smMepHOCTh JTUHEHHOTO TPOCTPAHCTBA.
24. IlopnmpoctpancrBa. Onepanuu Hax noanpocrpancTsamMu. @opmyna I'paccmana.

25. EBkimnnoBo npoctpancTBo. HepaBenctBo Komu-byHsikoBckoro.

26.0OpToroHanbHble 1 OPTOHOPMHUPOBAHHBIE OA3HCHI.

27. Marpuna nuHeitHoro npeoopasoanus. Onepanuy HaJl JIMHEHHBIMU TPE0Opa30BaHUU.
28. CoOcTBEeHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPBI JIMHEHHOT0 MPeoOpa3oBaHMsL.

Tema 8. KBaaparuunsie ¢popmbl.

29. KBagpatuunsie (OpMBbI, paHT U MaTpuULa.

30. IIpuBenenue KBagpaTHUHONW (HOPMBI K KaHOHHYECKOMY M HOpMalbHOMY BHAY. Metoa
Jlarpanxa.
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31. ITonoxuTENHHO ONpeieTICHHBIE KBaIpaTUIHBIC (DOPMBI.
32. 3akon unepuuu. Kpurepuit CuibBectpa.

Tema 9. [Ipsimasi ¥ MIOCKOCTH B MPOCTPAHCTBE.

33. JleneHue oTpe3ka B JaHHOM OTHOILIEHUHU. [IpsiMas Ha MI0CKOCTH.

34. Pa3znuuHble BU/Ibl YPAaBHEHUS IPSIMOM Ha IUIOCKOCTH.

35. PaccTosinue OT TOYKHM J10 IpsAMOid. B3auMHOE pacnosioskeHue ABYX MPsIMbIX.

36. YpaBHeHue NpsMOil U MJIOCKOCTH B IPOCTPAHCTBE.

37. B3zauMHOE pacrosoXKeHue JIBYX MPSAMBIX, MPSAMOU M TUIOCKOCTH, JBYX IIJIOCKOCTEU B
MIPOCTPAHCTBE.

Tema 10. JIMHUM U TOBEPXHOCTH BTOPOIr0 MOPSAKA

38. Dnunc: KaHOHUYECKOe YpaBHEHHE, SKCLIEHTPUCUTET, TUPEKTpHUCa.

39. T'unep6ona u nmapabona U UX KaHOHWYECKHE ypaBHEHHMS, BBIBOJ. DOKaIbHBIN pagauyc,
9KCLIEHTPUCUTET, ACUMIITOTA.

40. Knaccudukanms T1BII.

Tema 11. Di1eMeHTHI TONOJIOTHH.
41. Ilnockue u IpOCTPaHCTBEHHBIE KPUBBIE.
42. Hopmainb, OMHOpMalIb, KPUBU3HA U KPyUEHHUE IIIOCKON KPUBOM.
43. DyeMeHTbI TONOJOTHUH.

Kpumepuu popmuposanus oyenok (oyenusanus) ycmmozo onpoca
VYCTHBIN onpoc ABISIETCS OAHUM M3 OCHOBHBIX CIIOCOOOB y4é€Ta 3HaHHMM 00yyarolierocs.

Pa3BépHyThIi OTBET CTyJOEHTa JIOJDKEH IMPEACTaBIsATh CcOOOM  CBSI3HOE, JIOTMYECKU
II0CJIE0BATEIBHOE COOOLICHHE Ha 3aJaHHYI0 TEMy, II0Ka3blBaTb €r0 yMEHUE IPHUMEHATh
OIIPECIICHUS.

B pesynomame ycmmozo onpoca 3Hanusa, o00yuaruiezoca OUEHUBAIOMCA HO
caeoyrowent wikane (3a 1 3anamue):

2 fanna craButcs, eciy 00yJaromuncs:

1) monHO M3NaraeT U3yuyeHHBIH MaTepua, 1aéT MpaBUIbHBIEC OTPE/IeNIeHUs TOHATUH;

2) oOHapyXHBaeT MOHMMaHUE MaTepraja, MOXKET 00OCHOBATh CBOM CYXKICHUS, TPUMEHUTH
3HAHUS Ha IPAKTHKE;

3) w3maraer MaTrepuan IOCJICJIOBATEIbHO W TMPABWIBHO C TOYKH 3pPEHUS HOPM
JTUTEPATyPHOTO S3BIKA.
1 6ann craButcs, eciu oOydarOIUHCS:

1) w3naraeT Marepuall HEMOJIHO U JOMYCKAST HETOYHOCTH B ONIPE/ICIICHUH TTOHSTHIA,

2) He yMeeT JOCTaTOYHO ITyOOKO U J0Ka3aTeIbHO 00OCHOBATh CBOU CYXKICHHUS;

3) wuzmaraeT MaTepual HeMmocCjieI0BaTEIbHO.
0 6annoe craButcs, eciu oOydaroluics OOHapy)XUBAaeT HE3HaHWE OOoJbIIEH YacTH

COOTBETCTBYIOIIETO pa3zelia U3y4aeMoro MaTepuaa, JoIycKaeT OIMOKH B (POPMYIHPOBKE.
Bbanibl MOTYT CTaBUTBCS HE TOJIBKO 32 €ITMHOBPEMEHHBIN OTBET, HO U 3a CyMMY OTBETOB,
JTAHHBIX CTY/IEHTOM Ha MPOTSHKEHUU 3aHATHUS.
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5.1.2. Ouenounvle mamepuaivl 011 CAMOCHOAMENbHOU padomul odyuarouteocsa (munoegwie

3a0auu) (konmpoaupyvemas komnemenyus OIIK-1)

HepequL THUIIOBBIX 3aJa4 AJIA CaMOCTOSATEILHOM pa6OTBI C(l)OpMI/IpOBaH B COOTBCTCTBHHU C

TEMaTHKOHN NMPAKTUYECKUX 3aHATUH 10 JUCHUILIHHE «ANredpa, TeOMETPHS U TOIOJIOTUS.

3agauu

Tema 1. AuiredOpanyeckue CTPYKTYPbI € OHOI U ABYMsi OMHAPHBLIMH ONlepallUIMHU.

1.

10.

Kakyio anreOpanyeckyro CTPyKTypy o0Opa3yeT MHOXKECTBO HATypalbHBIX UHCEIN
OTHOCHUTEIIbHO OIEPALIUU CI0XKEHUS?

Kakyto anreGpanueckyio CTpYyKTypy OOpa3yeT MHOKECTBO LIEJbIX OTHOCHTEIBHO IBYX
OTICpAIIMH CIIOKCHHUS U YMHOXeHus (Z, +,7)?

Kakune u3 apudmernueckux eHCTBUIN (CIOKEHHE, BBIYMTAHHE, YMHOXKEHHUE, JIECJICHUE)
ABIIAIOTCS OMHAPHBIMH ONEpalUIMU Ha MHOKecTBe N U Ha MHOXKecTBe Z7

SIBnsercs mu OMHAPHOMN OTepaluei:

B) CIIO’K€HHE HA MHOXKECTBE HEUETHBIX UHCEIT;

I') HAaXOXKJCHHUE AECATUYHBIX JIoTapu(h)MOB Ha MHOKECTBE;

1) HAXOKJICHUE CPEIHET0 T€OMETPUUYECKOTO JIBYX YHCENl HA MHOXECTBE;

SBnstoTCs U NeiicTBHE, BRIMONMHsIEMOe 1Mo Gopmyse a ° b = (a + b)? OuHapHOU omeparueit
Ha MHOXecCTBe Q, U eciiu ABJISAIOTCS, TO HoueMy?

SBnsitoTcss M anredpandyeckoll CHUCTEMON MHOXKECTBO YHCENl BHJa OTHOCHTENIBHO: a)
CIOXEHHUs; 0) BBIYUTAHUS; B) YMHOKCHHS?

SBnsierca nu anreOpanuecKkol CUCTEMOW MHOMXECTBO PauyCOB-BEKTOPOB, UCXOJIALINX H3
Hayajga JEKapTOBOM CHCTEMbl KOOpAWHAT U PACHOJIOKEHHBIX B TEpPBOM YETBEPTHU
KOOPJMHATHOM MIIOCKOCTH, C ONEPalUei: a) CI0’KEHUE BEKTOPOB; 0) BEIUNTAHUE BEKTOPOB?
SBnsercs mu OMHAPHOW omepanuell YMHOKEHHE HAa MHOYKECTBE MPPALMOHATIBHBIX YHCEN H
CJI0KEHHE Ha MHOKECTBE YETHBIX YHCEJ;

Kakue u3 apudmernueckux neHCTBUHM (CIOKEHUE, BBIYUTAHHE, YMHOXKEHHUE, JIE€JICHUE)
ABIIAIOTCS OMHAPHBIMU onepauusMu Ha MHoxkecTBe {1,0,-1};

Kakyto anreOpamueckyio CTpyKTypy oOpa3yeT MHOXECTBO KBaJpaTHBIX MAaTpHUIl C
BEIIECTBEHHBIMH JIEMEHTAMU OTHOCUTEJIBHO ONepaluii CII0KEHUS U YMHOKEHUS?

Memoouueckue pekomenoayuu no peuteHuro 3a0ady.
[Tpuctymnas Kk caMOCTOSTETFHOMY PEHICHHUIO 3a/1a4, HeOOXOMMO BHUMATEIHHO MTPOYECTh

TEOPETHYECKUI MaTepHall MO COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BakHeWIne NMOHATHS 3TOU
TeMbl: OMHapHas ajredpanyeckas onepauus, rpynmnou, Moixyrpymnna, MOHOU I, rpymna, adbeiaena

rpynna, Kojibllo, MoJje, ACIUTEeNN HyNsS B KOJIbLIE, XapaKTEpPUCTUKA MO U Ap. OTH MOHSITHUS

CJICAYCT BBIYUUTH U pa306paTLc;1 B HMX COOTHOIICHHUAX. HpI/I PCHICHHUU 3alav UCIIOJIb3YHOTCA
q)OpMy.]'IBI, 0OBSICHCHHUE KOTOPBIX TPEACTABJIICHO B TEMC 1.

Tema 2. Teopus matpuu. IlepecTaHOBKY U NOACTAHOBKH.
1. HaiiTu 3HaueHnEe MaTpUYHOIO MHOTOYJIEHA

flA:f(x) =3x2+2x+5, A= (3 _43)
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2. Beruncnute 54 — 3B + 2C,

1 -2 0 5 1 -2 -5 3 1
rned =1 3 5 1),B=(-3 2 7]|],C=(2 0 5)
-1 2 4 4 0 -1 6 4 2

3. Haiittu npousBeaenue marpui] ABC, ecnu

-2 4 =3 0
A=(1 -3) B=(:§ é _01) C=<0 2 5 —2)

4. PemiuTh MaTpUYHOE YpaBHEHHUE (_01 1) * X = (_21 :(3))

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

~

1 -1 1
. Haiitu oOpaTtHyto 17151 MaTpUIlbI (1 -3 —2).
2 3 2
2
1

8. Onpenenutsh YETHOCTh MOACTAaHOBKU ( = (

9. Pemuth MaTpuuHOE ypaBHEHUE (_01 i) * X = (_21 3).

10. B CJICAYIOIUX MMOACTAHOBKAX HepeﬁTI/I OT 3allMCH B LIUKJIaX K 3allMCH ABYMS CTPOKAMU:

a)(1 52 3 4).
6)(7 5 3 D2 4 6)(8).
B)(1 2)(3 4)..(2n—-1 2n).

Memoouueckue pexomenoayuu no peuwteHuro 3a0adu.

[Ipuctymas k caMOCTOSITEIHHOMY PEIISHHUIO 33/1a4, HEOOXOUMO BHUMATEIILHO TPOYECTh
TEOPETUYECKHI MaTepuas Mo COOTBETCTBYIOIIEMY BOMPOCY TeMbl. BakHel e MOHITHS ATOU
TEMBI: TIEPECTAaHOBKAa, WHBEPCHS, TPAHCIO3UIIMSA, I[OJCTAHOBKA, YETHOCTh IOJCTaHOBKA,
YMHOXEHHS MOACTAaHOBOK, CBOMCTBA YMHOXKEHUS, MAaTPHUIIbl M OMEpaIlliy HaJ HUMHU, CBOWCTBA
omepanuii U Ap. OTH MOHATHS CIEAyeT BBIYYUTh U Pa3o0paTbcs B UX COOTHOIIECHUsAX. [Ipu
pelIeHnH 3a]1a4 UCTIONIB3YIOTCS POPMYIIBI, 00BICHEHUE KOTOPHIX MPEICTABIECHO B TEME 2.

Tema 3. Cucremsl JuHelHbIX ypaBHeHuil (CJIY) u MeToabI HX pelieHus.

2x1 — X, +3x3 =09,

1. Pemnts cuctemsl o ¢popmyinam Kpamepa § 3x; — 5x, + x3 = —4,
4x, — 7xy — x5 = 5.
2x1 + 2x5, — X3 + x4 = 4,
4x, + 3x, — X3+ 2x4 = 6,

8x1 + 5x5 —3x3 + 4x, = 12,
3xq + 3x, — 2x3 + 2x4 = 6.
15

2. Pemuth cuctemy merogom ['aycca



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

3. SIBnfercs nu JaHHas cucTeMa ’ cucTeMoit KpaMepoBCKOro Tuma?

2x+ay=-2

4. Tlpu kakOM 3HAYEHUU a CHUCTEMA 3 ) He pemraercs no npasuiny Kpamepa?
x=3y=-

. 3x+y=8
5. Haiitu penieHue cuctemsl .
2x+4y =10

6. Pemiuth cuctemy JIMHEHHBIX YPaBHEHUHN TPETHETO MOPSIKA MATPUYHBIM METOJIOM
x+y—z=0,
3x4+2v+z=h,
dx—p+5be=3.

7. TlpoBepurts, sBisiercs in Habop {0,3} permeHnemM CUCTEMBI
3r —2y = —6

or+y =3

r—y+z—4At =0

or+4+t=-11 .
8. Cucremy 3amMcath B MaTpUYHOM (GopMe M BBINHMCATH BCE

MaTpHULbI, KOTOPBIE €l COOTBETCTBYIOT.

9. 3anucarh MaTpuIly ¥ paCLIMPEHHYIO MAaTPHUILy CUCTEMBI
2r1 + @2 — 13 =4
ml—fﬁ=:5

10. Peminth ¢ moMoI111bt0 0OpaTHON MaTPULIBI CUCTEMY
2r1 + T2+ 13 =2
Irf —Ire = ~2

dri —ro+ 21, =2

Memoouueckue pekomenoayuu no peuteHuro 3a0ad.

[Tpuctynas K caMOCTOSTEILHOMY PEIICHUIO 3a/1a4, He0OOXOMMO BHUMATEIbHO MTPOYECTh
TEOPETUYECKUI MaTepuai Mo COOTBETCTBYIOLIEMY BONPOCY TeMbl. BakHeilmue moHsTus sToi
tembl: CJIY, knaccudukanus cucreM, COBMECTHBIE 1 HECOBMECTHBIE CUCTEMBI, ONPE/IEICHHbIE U
HeOoTpe/ieIeHHbIE CHCTEMBI, CCTEMa KpaMepoBcKoro tuma, popmyna Kpamepa, meron I'aycca u
Ip. OTH MOHATHUS CIIEAYET BBIYYHTh M pa3o0parbesi B MX COOTHOmmIeHUsX. [Ipu pemennn 3amaq
UCTIONB3YIOTCS (POpMyITBI, 00BSICHEHHE KOTOPBIX TPEICTABIICHO B TEME 3.

Tema 4. Teopus onpeneanTeJiei.

1. Pemmts MaTpU4HOE YpaBHEHHE (_01 1) * X = ( 2 0).

1 -1 3
2 6 4 3
2 -1 -3

2. BbUHCIUTE OIpCACIINTECIIb
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x a b 0 c
0O y 0 0 d
3. Bsbmuuciuts onpeaemurens |0 e z 0 f
g h k u l
0 0 0 0 v

4. BrpiOpath 3HaueHus [ Uk Tak, YTOOBl NPOU3BEICHUE  (gyAi5A33Ax446021 BXOIUIO B
oTnpeAeNnuTeNb 6-ro MopsiaKa co 3HaKOM MUHYC.

1 1 a
5. Beruucnuts onpenenurens 3-ro nopsiaka b 3 1
1 0 O
a 1 2
6. Haiitu anrebpanyeckoe JONONHEHUE K dJIEMEHTY (5, B onpexaemurene (1 3 0f.
b 5 ¢
5 8 7 4 -2
7. Bpruucnuts onpenenurens -1 4 2 3 1,
9 27 6 10 —9
3 9 6 2 -3
1 3 2 8 -1
8. Pemmuts ypaBHEHUE 2x—-1 z+1 =—6
' yp x+2 x-1 '

9. C KakuM 3HAKOM BXOOUT B OMPCACIIMTECIIb MOPAAKa 7 IMPOU3BCACHUC 3JICMCHTOB IJIaBHOU
nuaronanu? [IpousBenenre 31eMEeHTOB MOOOYHON JUATOHATIN?

10. Haiitn wiensl ompenenutenss 4-ro Mopsika, COACpIKAIIUE DJIEMEHT a3, M BXOJISAIIUN B
OTIPENICIIUTENb CO 3HAKOM ILITFOC.

Memoouueckue pexomenoayuu no peuwteruro 3a0adu.

[Ipucrynas k caMOCTOSTEIbHOMY PELICHHIO 3a]1a4, HEOOXOAMMO BHUMATEIbHO IPOYECTh
TEOPETHYECKUI MaTepHall MO COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BajkHeWIIne NOHATHS 3TOU
TEMBI: ONPEACIUTENb, METOABl BBIYMCIEHUS ONPENEIUTENS, MUHOP K 3JIEMEHTY, MHUHOp Kk-ro
nopsijika, anredpanyeckoe JIOMOJIHEHHE, JOMOJIHUTENbHBIM MMHOp, oOOpaTHas MaTpuiia,
BBIPOXK/IEHHAs! W HEBBIPOXKJEHHAs MaTpuia, Oa3uUCHBII MHHOp, YCIOBHME CYIECTBOBAHUS
0o0paTHOW MaTpHLbl U Ap. OTU MOHATUS CIEAYET BBIYYUTh U Pa300paThCsl B UX COOTHOIICHUSX.
[Tpu perennu 3aaa4 UCIONB3YIOTCS (POPMYJIIBL, OOBSICHEHUE KOTOPBIX MIPEICTABICHO B TEME 4.

Tema 5. JInuneitnas 3apucumoctb. Uccaenosanue CJIY.

1 4 2
1. IIpn kakux 3HAYEHUAX A Marpuna |2 1 4| uMmeer paHr paBHbIi 1.
4 2 8

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

2. UccneqoBaTh COBMECTHOCTD

3. Haittu OCP g cucteMbl
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1 2 4 =3
4. HaiiTi paHr MaTpHIIBI C TOMOIIBIO 2JIEMEHTAPHBIX NpeodpazoBanuii: | 3 5 6 —4
3 8 2 -19
1 -2 3 1
5. Haiitu panr MaTpuibl METOIOM OKaWMIIAIOIIMX MUHOPOB: (3 2 —4 2
5 -2 2 4

2x1 +2x, —x3 + x4 =0,
4x, + 3x, —x3+ 2x4 =0,
8x1 + 5x; —3x3 +4x, =0,
3x1 +3x, — 2x3 + 2x4, = 0.
7. HaliTu yciaoBusi, HEOOXOIMMBIE M JOCTaTOYHBIC JUISI TOTO, YTOOBI B JIIOOOM pEIICHUU
COBMECTHOM CHUCTEMBI IMHEWHBIX YPaBHEHUN k-€ HEU3BECTHOE OBLIO PaBHO HYJIIO.

6. Haiitu yucno pemennit @CP 15 cucremsl

8. UccnenoBaTh cucTeMbl YpaBHEHHUI U HAaWTH 00lllee pElICHUE B 3aBUCHMOCTH OT 3HAYCHUH,
ax+y+z=1,
BXOJSAIIMX B KOI((DUIIMEHTHI TapaMeTpoB: {x + by + z = 1,
x+y+cz=1.
9. SBnstores nu Bektopa a1=(1,-2,3) a,=(2,-1,4) as=(4,-5,10) nuHeitHO 3aBUCUMBIMU?

10. Ilpm Kkakux 3HAYEHHUSIX X U y BEKTOPHI 52(1/\/5,0,—1/\/5)1/1 b=(1/3,x,y)

OPTOTOHOPMHUPOBAHHBI?

Memoouueckue pexomenoayuu no peweruro 3a0au.

[Ipuctynas K caMOCTOSTEILHOMY PEIICHUIO 3a/1a4, HEOOXOMMO BHUMATEIbHO MIPOYECTh
TEOPETUYECKUI MaTepuas 10 COOTBETCTBYIOLIEMY BOIIPOCY T€MbI. BakHellne NMOHATHS ITOU
TEMBI: JINHEWHAs] 3aBUCUMOCTb CTPOK, CBOMCTBA JIMHEHHOM 3aBUCHMOCTH, PaHI MAaTpHIbI,
METO/Ibl BBIUMCIICHUS paHra, UCCIeloBaHusl cucTeM, yciosue copmectHoctu CJIY, ogHoponHas
CUCTEMa, CBOMCTBA PELIEHUS OJHOPOIHBIX CHCTEM, (yHIaMeHTanbHas cucrema peweHus (OCP)
U Jp. OTH NOHATHUSA CIEAYET BbIYUUTh U pa3o0paThbcsi B UX cooTHoweHusX. [Ipu pemenuu 3agau
UCTIOJNB3YIOTCS (POpMYyIIbl, 00BSICHEHHE KOTOPBIX IPEICTABICHO B TEME 5.

Tema 6. BekTopHasi anredpa.

- = - T
1.Bektopa @ ¥ b B3aUMHO NEPIEHIUKYISPHBI; BEKTOP ¢ 00pa3yeT ¢ HUMH YIJIbl, paBHbIE 3

1;‘ =5e0,

3Has, 4To \5\ =3e0, E“ =8¢0, BLIUUCIUTD (36_1 - 25, b+ 32)

2. Jlano:|a|=1u |b|=2 ¢ =2x/3.Haiitu |[a,b]|,|[@ +2b,—a +3b]]|.
3. Haiitu koopauHaThl BekTopa x=(2,3) B 3amaHHOM Oa3uce ej,e;, ecaun e;=(1,1), e;=(1,2)

4.Pa3noxuth BeKTOp a =(5,2,—1) 1m0 eqMHUYHBIM BEKTOpam

17
5.Bektoppl a@ u 6 00pazyloT yroua (pz;. 3Has, YTO |a|=6, |b|:5 BBIYHCIIUTD
[3a-b, a-2s].

6. Jlokaxwure, 4TO BEKTOPHI 5)(10,1 1,2) n ?(10;10,5) OTJIO)KEHHBIE U3 OJHOM TOYKH, MOYKHO
B3STh B KauecTBe pedep KyOa, U HaluTe TpeThe pedpo Kyba, NCXOAsIIee U3 ITOH K€ TOUKH.

7. [HdaHbpl KOOpAWHATBI  BepIIMH TpeyroiapHo mmpamuasl SABC: A(4,0,1), B(5,-1,1),
C4,7,-5), S(7,5,2). Haiitu o0bem nupaMusl, miomans ocHoBanusi ABC u BbICOTY.
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8. Onpezenutb Touky N ¢ KOTOPOH COBIaJaeT KOHeL BekTopa a = (3;—1;4), ecin ero Havaio

COBNAJIACT C TOUKOU M (1;2;3).
9. HaHnbl 1Ba BEKTOpa a= (3;—2;6) u b= (—2;1;0) . Onpenenuth NMpPOEKIMKM HAa KOOPIUHATHBIC

OCH CIICTYIOIITUX BEKTOPOB: 1) a+b ,2) a-b.
10. Jlano pasnmokeHHE BEKTOpa ¢ 1o Oazucy i,},% . c=16i— E +12k . Onpenenurpb

pa3joxeHue IO JSTOMYy Ke 0a3ucy BeKTopa «a, HapalieJbHOr0 BEKTOPY ¢ H

IMPOTHBOIIOJIOXXHOI'O C HUM HAIIpaBJICHHA, IIPHU YCJIIOBHUU, YTO ‘a‘ =75.

Memoouueckue pexomenoayuu no peuteHuio 3a0ad.

[Tpucrynas Kk caMOCTOSATEILHOMY PELICHUIO 33/1a4, HEOOXOIMMO BHUMATEIbHO POYECTh
TEOPETHYECKUH MaTepHajl MO COOTBETCTBYIOIIEMY BONPOCY TeMbl. BakHeiine moHsTUS 3TOH
TEMbI: BEKTOPHI M OIEpallid HajJ HHUMH, PaBHbIC BEKTOPAa, KOJUIMHEApHBIE M KOMILJIaHAPHBIC
BEKTOPa, CKAJISPHOE, BEKTOPHOE M CMEIIAHHOE IIPOM3BEICHHE BEKTOPOB M HMX CBOWCTBA,
pasyioKeHUe BEKTOpa Mo 0azucy W Ap. OTH MOHATUS CIEAYeT BBIYYUTh M pa300paThCs B UX
cooTHomeHUsX. [lpu pemieHuM 3a7a4  HUCHONB3YIOTCS  (POPMYJBI, OOBSCHEHHE KOTOPBIX
IIPEJCTaBJIEHO B TEME 6.

Tema 7. JInneiiHOe MPOCTPAHCTBO M JIMHeliHOE NPeodpa30oBaHue BEKTOPHBIX MPOCTPAHCTB.
1.Haiitu pasmepHOCTb U Oa3uc JIMHEWHOTO NOANPOCTPAHCTBA, HATIHYTOI'O HA CUCTEMY BEKTOPOB

a, =(1,11),a, =(LL2),a, =(1,2,3)
2. Haiitu xoopauHatsl Bektopa Xx=(6,12) B 3a1anHOM 0asuce e, , e, , eciu e, =(2,1),e, =(3,2).

3. B Oasuce e ,e,,e; 3-X MEPHOIo JIMHEHHOrO HPOCTPAHCTBA JIMHEHHOE NpPeoOpa3oBaHUE @

3 21
3anaercs matpuuen A=|1 5 3|. Hatnae, ecim a= 2e, +e, —e;.
0 1 1

4, Haiitu matpuity mepexoma ot 0Oasuca eTz(l,0,0),Z:(l,—l,O),Z:(—l,l,—l) K Oasucy
e_l': (1,2,—1), 6_2': (la_lao)ag': (13030)

5. [Tycth V- MIPOCTPAHCTBO, HATSHYTOC Ha cUCTEMY BEKTOPOB
a, =(1,0,0,-1),a, =(2,L1,0),a, =1, 1LL1),a, =(1,2,3,4),a; =(0,1,2, 1). Ilpu xakom 3HaueHUH
A TIOANPOCTPAHCTBOV MMeET pa3MepHOCTh d=3.

6. Haiit pa3smMepHOCTb CyMMBI U Pa3MEpPHOCTh MEPECceUeHHs] MOANPOCTPAHCTBA L, , HATSHYTOTO
Ha BEKTOPBI a, =(1,2,0,1),a, =(11,0)n L,, HATAHYTOT'O Ha BEKTOPBI
b, =(1,0,1,0),b, = (1,3,0,).

7. HaiiT cOOCTBEHHBIC 3HAYCHHS JIMHEHHOTO HpCO6paBOBaHI/I$I, 3aIaHHOT'O0 B HCKOTOPOM Oazmce

o [-2 3
MaTpuucu =
P 51
-3
8. JluneitHoe mpeobpasoBaHue 3aaHO B HEKOTOPOM Gaszuce matpuiein A = Rk Haiitu

COOCTBEHHBII BEKTOD, €CIIM COOCTBEHHOE 3HaueHne 4 =-1.
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9. OnpenenuTh OPTOrOHAIBHBINA BEKTOp It BekTopa (1,-2,2,-3).
10. IlpumeHsist mpolecc OPTOrOHAIN3ALUHI TTOCTPOUTh OPTOTOHAIBHBIN 06a31C MOIIPOCTPAHCTBA,
HaTSHYTOI'0 Ha CUCTEMY BEKTOpoB a, =(2,1,3,-1), a, =(1,1,-6,0).

Memoouueckue pexomenoayuu no peweHuro 3a0adu.

ITpuctynas Kk caMOCTOSATEILHOMY PELICHHUIO 3a/1a4, HEOOXOMMO BHUMATEIbHO MIPOYECTh
TEOPETHUYECKUN MaTepUall MO0 COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BajkHeHIINE NOHATUS 3TOU
TEMBl:  JINHEWHOE  MPOCTPAHCTBO W  JIMHEHHBIM  OIEpaTop, OpPTOIOHAIBHBIA U
OpPTOHOPMHUPOBAHHBIN 0a3UC, EBKINI0BO MPOCTPAHCTBO, MAaTPHUIIA JIMHEHHOTO MpeoOpa3oBaHus,
OpPTOTOHAJIbHBIE BEKTOPHI, COOCTBEHHbIE BEKTOPHl M COOCTBEHHBIC 3HAYCHHS JIMHEHHOTO
npeoOpa3oBaHus U Ap. OTU MOHATHS CIEAYeT BBIYUMTb M Pa300paThCsl B UX COOTHOLICHHUSX.
ITpu periennu 3a1a4 UCIOIBb3YIOTCS (POPMYIIbI, OOBICHEHUE KOTOPBIX NIPEJCTABIEHO B TEME 7.

Tema 8. KBagpaTnunbie ¢popMmbl.
2 2 2
1. Ilpu kakux 3Ha4YeHUSX A, KBaapatuuyHas popma f =2x,x, +4x,x, —Ax,” +3x;,” —x,

TIOJIOKHUTEIIBHO OIPE/IeNICHA.
2. COCTaBHTh MATPHUILY KBAAPATHIHOH BOPMEI . f = 2x,X; — 4x,X; + X5 +3x]

3. HaiiTu panr KBaapaTudHoi GopMel f = x; +4x,x, +3x; +8x,x, +10x,x;, +7x; .

4. TIpuBecTH K KAHOHMYECKOMY BUJLY KBaJAPAaTHUHYIO GOpMy f = x; —6x,x, — X, .

5. Haittn snuHeiiHOE NpeobpaszoBaHMe, IPHUBOIANIEE KBAAPATHUHYIO (GOpMYy [ =XX, —X; K
HOpMaJIbHOMY BHLY f =y —y; — V3

6. Jlama xBajgpatMuHas QopMma f =-x —X; +Xx;. OMNpeNenuTh MONOKMUTEIbHBIH M
OTPULIATEIbHBINA HHIEKCHl MHEPIIUY, @ TAKXKE CUTHATYPY 3TOH (OPMBL.

7. TIpuBecTH KBapaTHYHYI0 GOPMY K IIIaBHBIM ocsiM f = 3x7 +4x; +5x; +4x,x, —4x,Xx,.

8. CoctaBUTh MaTpHIly KBagpaTuuHou opmbl 3x; — 10xy + 8y, 1 HallTH ee COOCTBEHHBIE YnCIIa.
9. Vkazarp npeobpa3oBaHre KOOpAUHAT, IPUBOJSIIEE KBaIpaTUUHYIO POpMY

8xp — 12xy + 12y, K KAHOHUYECKOMY BUY/

10. [IpuBecTH K KAHOHUYECKOMY By KBaJIpaTUUHYIO popmy Sxz — 12xy.

Memoouueckue pekomeHoayuu no peuteHuro 3a0ad.

[Ipucrynas k caMOCTOSTENILHOMY PELICHHIO 3a/1a4, HEOOXOAMMO BHUMATEIbHO MPOYECTh
TEOPETHYECKUI MaTepHall MO0 COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BakHeWIne NMOHATHS 3TOU
TEMBbI: KBaJgpaTuyHas (popMa, HOpMaJbHbIH U KAHOHMYECKUN BHJ KBaJApPaTUYHON (POpPMBI, paHr
KBaJApaTUYHON (OPMBI, HEBBIPOKIACHHOE JUHEHHOE TNpeoOpa3oBaHUE, TOJOXKHUTEIbHBIA U
OTPULATENIBHBIM MHAEKC MHEPLUHU, CUTHATypa, 3aKOH MHepUuH, Kpurepuil CuiabBecTpa u AIp.
OTU MOHATHUA ClENyeT BBIYYUTh U Pa3o0paTbcs B UX COOTHomIeHusX. [Ipu pemenun 3amaq
UCTIONB3YIOTCS (pOpMyIIbl, 00BSICHEHHE KOTOPBIX MPE/ICTAaBICHO B TeMe 8.

Tema 9. IIpsiMmasi ¥ IVIOCKOCTH B NPOCTPAHCTBE.

1. Onpenenuts yroa Mexay NpsSMbIMU xrl = =3 =Ll 2 = y+3 ==
2 -1 =2 1 2 -2

2. HaliTn HOpMalIbHOE YpaBHEHHE IIIOCKOCTH 6X-7y+6z-33=0.

3. Beraucauth paccrosinue Mexy Toukamu A(-2; -3) u B(6; 3).
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4. Haiitu xoopauHaTel Touku M, nensmed orpe3ok AB B otHomennn AM:MB=-3:2, eciu
A(-2; 1) u B(3; 6).
5. BeruucnuTh miomaab TpeyrojibHUKA, BEPIIMHAMUA KOTOPOTro sABIsAt0TCA Touku A(2; 0), B(5; 3)
u C(2; 6).
6. Haiitu paccrostaue ot Touku A(4; 3; -2) 10 miockoctu 3x-y+5z+1=0.
7. Haiitu yrnoBoit koaddunment K u orpe3ok B, oTcekaemplii o ocu Oy npsmoit 2x-3y=6.
8. CocraBUTh YypaBHCHHs TPSIMOM, MPOXOAAIICH uepe3 TOUKy A(-2; 5) meprneHAuKyJIIpHO
npsmoit 2x-y=0.
2x+y=0

9. BeIUHMCIUTE YTOJ MEXKYy IPSIMBIMU .
y=3x-4

x-2 y+4 z

10. CoctaBUTh apaMeTPUUECKUE YPABHEHUSI IPSMOM 5 = " = —

Memoouueckue pexomenoayuu no peweruro 3a0au.

[Ipucrynas kK caMOCTOSTENILHOMY PELICHHIO 3a/1a4, HEOOXOAMMO BHUMATEIbHO MPOYECTh
TEOPETHUYECKUI MaTepHall MO COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BajkHeWIne NOHATUSA 3TOU
TEMBI: TIPsSIMasi Ha MJIOCKOCTH U B TIPOCTPAHCTBE, PA3IMYHbIC YPABHEHUS MPSMON Ha TIOCKOCTH U
B IIPOCTPAHCTBE, IUIOCKOCTH B IIPOCTPAHCTBE, HETIOJIHBIC YPAaBHEHHS IIPUMON U MIIOCKOCTH, YTOJ
MEXy TUIOCKOCTSIMH, YTOJI MEXIY HPSMBIMU Ha MJIOCKOCTH M B NMPOCTPAHCTBE, PACCTOSHUS OT
TOYKU J0 IUIOCKOCTH U JI0 MPSAMOU U JIp. OTH MOHATUA CIEAYyeT BBIYYUTb U Pa300paThbCs B UX
cooTHomeHusiXx. llpu pemennn 3amad  UCHONB3YIOTCS (OpPMyIBI, OOBICHEHHE KOTOPBIX
MPEeCTaBICHO B TeMe 9.

Tema 10. JIMHUM ¥ TOBEPXHOCTH BTOPOro MOPSAAKA
1. Haiitn muBapuanT J, 1 x°+2xy-y +8x-+4y-8=0.
2.Haiitu xapakrepuctuueckue kopuu, eciu J1=10, J,=9.

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

4. CocTaBUTh XapaKTEPUCTUYECKOE YpaBHEHHUE, eciu J1=5, J,=-3, J3=-4.

2 2
5. IloBepXHOCTH 3a7jaHa ypaBHEHUEM 5x°=3z" +6xy—2y+5=0.Bpruncmurs Js,

3 Xy
6. DKCIEHTPUCHUTET € KPUBOIA 2-T0 mopsiika —— +~— =1 paseH.

100 36

7. B napa6oue (y+3)°=1/4(x-5)" HalliTH BeIMUMHY HApaMeTpa p H KOOPAMHATBI BEPIIIHH.

8. Ha smmnce  24x” + 30y’ =720 HaiiTn TOYKH, OTCTOSNINE HA PACCTOSIHMM MATH SIUHMIL OT
€ro MaJIol ocHu.
9. CocraButs ypaBHenue KBII, npoxoasiueii yuepe3 5 Touek:

M (0,00, M, (0,1), M5(~11), M, (1,0), M 5(2,-1).

10. OnpeeTuTh THIT IOBEPXHOCTH 4x° — 9z +2zv —8x —4y + 36z —32=0.

Memoouueckue pexomenoayuu no peuwteHuro 3a0ad.

[Ipuctymnas k caMOCTOSTEILHOMY PEIICHHIO 33]1a4, HEOOXOAMMO BHUMATEIHHO TPOYECTh
TEOPETUYECKHI MaTepuas Mo COOTBETCTBYIOIIEMY BOIMPOCY TeMbl. BakHelIre MOHITHS ATOU
TEMBI: JJUTUIC, THUMepOoia, mapaboiia, SKCIEHTPUCHUTET, (POKYC, aCUMOTOTHI THIEPOOIBI,
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JUPEKTPUCHl BJUIMIICA, TOBEPXHOCTH BTOpOro mnopsaka, kinaccuduxamms I[IBITI u  np.
OTH TOHATHUA CIEAyeT BBIYYHTh U Pa3o0paTbcs B UX COOTHOIIeHUsX. [Ipu pemeHuu 3amaq
UCTIONB3YIOTCS (POpMYyIIbl, 00BSICHEHHE KOTOPBIX MpencTaBiaeHo B Teme 10.

Tema 11. D1eMeHTbI TONOJIOTHH.
1. HaiinuTe KOMIIOHEHTBHI CBSI3HOCTM M KOMIIOHEHTBI JIMHEWHOW CBSI3HOCTH CJICIYIOIIMX
MOAMPOCTPAHCTB POCTPAHCTBA BEIIECTBEHHBIX (71 X71)-MaTPHIL:

1) GL(n; R)={A |det A6=0}; 2)O(n; R)={A| AAT=E}.
2. IToctpoiite HeperyasipHOE XaycaophoBO IPOCTPAHCTBO.
3. IloctpoiiTe NPOCTPaHCTBO, VYIOBIETBOPSIONIEE TPEThEH aKCcUOMe OTACIMMOCTH U He
YAOBJIETBOPSIOLIEE BTOPOA.
4. KommnakTHo 1 MHOXeCTBO [1; 2) € R?
5. Iloka3aTb, 4TO NOBEPXHOCTh X+ y2 —77= 0 B TOuKe 0O(0, 0, 0) He umeeT HOpMalIu H
KacaTeJbHOH MIOCKOCTH.

6. HalitTu equHUYHBIC BEKTOPHI KacaTeIbHOH, TJIABHONH HOPMAaJIM M OMHOPMAJIH JINHUK X =
tsint,y =tcost,z = te! B Hauaje KOOpAUHAT.

8. HaliTu juiMHy Ayru TMHUM X = ct,y = cvV21ln t,z = % Mexay Toukamu t = 1, t = 10.
9. HaiiTu kpuBH3HY U KpYUYCHHE CIESAYIOUINX TUHUH:

x=2t,y=Int,z =t
10. ITokazats, uTo cdepa x12 + x% + x§ = 1 sBigeTCs IrIaJKUM MHOTOOOpa3ueM.

Memoouueckue pexomenoayuu no pewenuro 3a0adu.

[Tpuctynas K caMOCTOSTETLHOMY PEHICHUIO 3a/1a4, HeOOXOJMMO BHUMATEIHHO MTPOYECTh
TEOPETHUYECKUI MaTepHall MO0 COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BajkHeWIne NOHATUSA 3TOU
TEMBI: TUIOCKHE U MPOCTPAHCTBEHHBIE KPUBBIE, HOpMallb, OMHOpMAalb, KPUBU3HA U KpydeHHUE
IUIOCKOW KPUBOHM M Jp. OTH MOHATHUS CIEAYeT BBIyYUTh U Pa300paThCsl B UX COOTHOIIECHUSX.
[Tpu pemiennu 3a/1a4 UCIOIB3YIOTCS (POPMYIIbI, 00BICHEHNE KOTOPBIX MPeACTaBIeHo B Teme 11.

Kpumepuu ¢popmuposanua ouenok no 3ad0anuam 011 CAMOCHOAMENbHOU pPAdoOmbl
cmyoenma (munogwie 3a0aiu):

«omauuynoy (3 Oanja) - oOydaromuics TMOKaszal TIyOOKHWE 3HaHWsA Marepuaia IIo
MOCTaBJIIEHHBIM BOIPOCaM, TPAaMOTHO U JIOTHYHO ero wu3naraeT. CBOOOAHO HCIONB3YeT
Heo0XxoaruMble (GopMyJIbl IPU PEIICHUH 3a/1a4;

«xopowioy (2 6as1a) - o0yJaronmiics TBEPJ0 3HAET MaTepUall, TPaMOTHO €ro H3JaraeT, HO
JIOITYCKaeT HETOYHOCTH B MPOIIECCE PELICHUS 3a/1a4;

«yooenemeopumenvroy (1 6aui1) - oOydarouiics UMEeT 3HaHUSI OCHOBHOTO MaTepHaia 1mo
MIOCTABJICHHBIM BOIIPOCAM, HO HE YCBOWJI €ro JeTajield, JOMYCKaeT OTIENbHBIE HETOYHOCTH TPH
peIlIeHUH 331a4;

«Heyooeremeopumenvho» (0 6a10B) — 0OydJalOIMUNCSA JTOMYCKAaeT TpyObie OITMOKH B
OTBETE Ha TIOCTABIIEHHBIE BOIIPOCHI U MPH PEIICHUH 3324

5.2. Ouyenounvie mamepuanvt 01 pyoersHcHo20 KOHMPOJA.
Py0OexHbIi KOHTPOJIb OCYIIECTBISIETCS IO OOJiee UM MEHEE CaMOCTOSITENIbHBIM pa3enaM —

yueOHBIM MOAYJISIM Kypca U MIPOBOAMUTCS 110 OKOHYAHUH MU3YyUEHUsI MaTepraia MOy B 3apaHee
YCTaHOBJICHHOE BpeMsi. PyOeXHBI KOHTPOJb MPOBOAMUTCS C IENIbI0 OMpEIeNeHUs KadecTBa
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YCBOEHHsI MaTepuana yyeOHOro MoayJisi B 1iefioM. B TeueHune cemecTpa MpOBOAUTCS TPH TAKUX
KOHTPOJIbHBIX MEPONPUATHS 110 TPpaduKy.

B kauectBe opM pyOEKHOTO KOHTPOJISI MOKHO HMCIIOJIB30BaTh TECTUPOBAHHE (IMCbMEHHOE
WIA KOMITBIOTEPHOE), TNPOBEJCHHUE KOJUIOKBUYMa WM KOHTPOJIBHBIX pabor. Ha pyOexHbie
KOHTPOJIbHBIE MEpPONPUATHS PEKOMEHIYETCS BBIHOCUTh BECh INPOrpaMMHBIN MaTepual (Bce
paszesnbl) 0 JUCLUIUIMHE.

Kontponbnass padora. KonTtponbHas pabora — mnucbMeHHas paboTa HeOOJbLIOro
o0beMa, IpeArnoaraas NpoBepKy 3HaHUH 3aJaHHOTO K M3yYEHHIO MaTepHaia U HaBbIKOB €ro
IpaKkTU4YecKoro npuMeHeHus. [IpoBoauTcst Tpu pa3a B TEUEHHE H3YYEHHsS AUCHUIUIMHBI
(cemecTp) B yachl aymuTOpHOU paboTel. He MeHee dyeM 3a 1 Hememro A0 KOHTPOIBHON PadoTHI,
IpenoaaBaTesb J0JKEH ONPEAEIUTh CTYAEHTaM UCXOIHbIE JAHHBIE AJI MOJArOTOBKHU: Ha3BaTh
pa3nenbl (TeMbl, BOIPOCHI), O KOTOPbIM OYIyT KOHTPOJIBHBIE 3aJaHMs, TEOPETHUECKHE
UCTOYHUKH (C TOUYHBIM YKa3aHUEM pa3/iesioB, TEM, CTaTei) /Uil OArOTOBKH.

KoHnTponbHble paboOThl MOTYT COCTOATH W3 OJHOTO MM HECKOJIBKHMX 3aJaHuM
IPAaKTUYECKOro conaepkaHus. Ilpu  BBINOJIHEHUM KOHTPOJIBHOW pabOThl  I0JIb30BAThCS
KOHCIIEKTaMH JIEKIMH, ydyeOHMKaMH, 3aJayHUKaMHU HE pa3peuieHo. J[JIUTenbHOCTh pelieHus
KOHTPOJIbHBIX 33JJaHUN cocTaBisieT He Oosiee 90 MUHYT.

5.2.1. Ouenounvie mamepuanvt 011 KOHMPOAbHOU padOmMbl: KOHMPOUPYeMblE
komnemenyuu OIIK-1.1, OIIK-1.2, OIIK-1.3.

Tunosote eapuanmasl Konmpwlbnbzxpaﬁom:

Bapuanm Nol
1. Pemuts cucremsl o popmynam Kpamepa (eciiu 3T0 BOZMOXKHO):
2x1 + 2x; — X3+ x4 =4,
4x, + 3x, — X3+ 2x4 = 6,
8x1 + 5x, — 3x3 + 4x, = 12,
3x1 +3x, — 2x3 + 2x4 = 6.
2. Jlanw 1Ba Bektopa d = (3,—2,6)u b= (—=2,1,0). OnpenenuTh MPOSKIUHU HA
KOOP/MHATHBIE OCH CIIEYIOIIMX BEKTOpoB: @) d + b, 6) d@ — b.
3. BBIUHCIUTH paHT MAaTPHIIBI PH MTOMOIIIH JIEMEHTAPHBIX IPeoOpa30BaHMit
25 31 17 43

i 75 94 53 132
|75 94 54 134

25 32 20 48

4. BblYMCAUTH BEIMYUHY OTKJIOHEHHUS M paccTosiHue oT Touku A(—2,—4,3)10 MI0CKOCTH
2x—y+2z=3=0
5. Haiitu npousBenenus matpun AB u BA (eciu 370 BO3MOKHO)

3 4 5
a=( ¢ 2) B=(6 0 -2
7 1 8

Bapuanm Ne2
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2x1 + 3x2 - 5x3 = 0,
. PemuTh cucTteMbl MaTpUUHBIM CIIOCOOOM {—3x1 + 2x, + 4x3 =3,
—x1 + sz + 3X3 = 2

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

. IlepeMHOKUTD ITOACTAHOBKH (1 2 3 4) (1 2 3 4)

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

Omnpenenutsd yroa mexay n1syms npsimeivu (1)u (1), ecnu
(l)):2x+5y—-3=0 (1,):5x—2y—6=0

. Pazmoxute IMOJCTAHOBKY (1 ; ‘51‘ g g ; 2 g) B BHUJAC IMPOU3BCIACHUA HE3aBHCHMBIX

IUKJIOB U BBIYUCIIUTb ACKPCMCHT.

-1 2 4 3
5 1 =2 4

. Bpruucnute onpenenurens no reopeme Jlamnaca: 0 1 -3 1l
5 4 -4 2

. Haiitu noncranoBky X u3 paBenctsa A X B = C, eciu

4=(2314008=(53742) € =(13524)

2 2 .
. Ha runepbone 16x° —49y” =784 waiiti ToukH, KOTOpBIC OBUTH OBI B TP pasza OJIMKE K
OJIHOM aCUMIITOTE, YEM K JIpyroi.

Bapuanm Ne4

. CocraBuTh ypaBHEHHE IUIOCKOCTH, Mpoxoasiiei depe3 Touky A (5,4, 3)u oTcekarorieit
pPaBHBIE OTPE3KH Ha OCSIX KOOPAMHAT.

2 3 4 5 4 5
. Haiitu npousBenenue matpun A u B,ecrud = 2 1 7|, B={(3 2 -1

0 0 1 0 1 9
. Hamucare ypaBHeHue rumnep0Oo0ibl, HUMEOIIeH o0mme (OKYChl C  DIUTUIICOM

24x* +49y* =1176, npu yenosuu, uto ee skcuentpucurer € =1,25.
2x1 — 3x, + 5x3 = 15
. PemmuTts cucreMy ypaBHeHuit metooMm I aycca: { 4x1 + 5x, — 2x3 = =5
3x1 +2x, —6x3 = —11
. Jano: |E| =d+2b, |ﬁ| = —4d — b,CD = —5a — 3b. Jlokaszate, uro ABCD —
Tparnemnusi.

Bapuanm Ne5
-2 3 4
. Janamarpuna| 2 1 7 ). HaliTu npUCOEIMHEHHYIO MATPHUILY.
0 0 1

. Ha runep6one 144x”> —169y* = 24336 waiiti TouKH, [T KOTOPOil (HOKATBHBIC PATHYC-

BEKTOPbI EPIIEHINKYISPHBI APYT K JPYTY.
. Haiitm koopaunaTel BepmMH mapa®oibl W BEJIMYMHY [apaMmerpa p, €clu

2x> —4x+2y—-3=0

2 -1 3 -2 4
. Haiitu panr MaTpuibl METOOM OKaUMIISIOIIUX MUHOPOB A =4 -2 5 1 7
2 -1 1 8 2
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2 =5 4 3

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

-3 2 -5 3

Kpumepuu ghopmuposanus ouernox no KOHmpoabHsIM mouKkam (KOHmMpOoIbHble padomut)

5-4 6anna - TpaBUIBHO BBINOJIHEHBI BCE 3aJaHMs, MPOIAEMOHCTPUPOBAH BBICOKHIA
YPOBEHB BIIAJICHUSI MaTepUaIoM, IIPOSBIIECHBI MPEBOCXOAHBIE CIOCOOHOCTU MPUMEHSTh 3HAHUS U
YMEHHSI K BBIITOJIHEHHIO KOHKPETHBIX 33JaHUH.

3 6Oanna - TIPaBWIBHO BBHINOJHEHA OOJbIIasg 4YacTh 3aJaHUN, MPUCYTCTBYIOT
HE3HAUUTENIbHBIE OIMIMOKH, MPOJAEMOHCTPUPOBAH XOPOILIMH YPOBEHb BIAJICHHUS MaTepHAlIOM,
MPOSIBIICHBI CPEAHHUE CIIOCOOHOCTH TMPUMEHSTh 3HAHHUSI M YMEHUS K BBITIOJHEHUIO KOHKPETHBIX
3a1aHUM.

2 fanna - 3amaHus BBIIOJNHEHBI OOJiee YeM HAMOJIOBUHY, NMPUCYTCTBYIOT CEphE3HBIC
OIIMOKH, TPOJAEMOHCTPUPOBAH YIOBJIECTBOPUTEIBHBIM YpOBEHb BIAJECHUS MaTepUaNIOM,
MPOSIBIICHBl HU3KHE CIIOCOOHOCTU MPHUMEHSTh 3HAHUS U YMEHHS K BBIOJHEHHUIO KOHKPETHBIX
3aJlaHni.

1 6ann - naH HEMOJHBIN OTBET, MPEJCTABIAIOMINN COO0N pa3pO3HEHHbIE 3HAHUS 110 TEME
BOTIPOCA CYIIECTBEHHBIMH OIIMOKAMH B OTIPEICICHUSX.

0 6annoe - ipy NOJTHOM HECOOTBETCTBUM BCEM KPUTEPUSIM U OTCYTCTBHM OTBETA.

5.2.2. Ouenounvie mamepuanvi: Tunogvle mecmogvle 3a0anus NO  OUCHUUNTUHE

«Anzeopa, zeomempusa u mononozua» (konmponupyeman komnemenyusa OIIK-1.): Ilonnwii

nepeuens mecmoguwix 3a0anuil npeocmagien ¢ JOUC -
http://open.kbsu.ru/moodle/course/view.php?id=3758

Tecm — cuctema CTaHJAAPTU3UPOBAHHBIX 3aJaHWK, TO3BOJIAIONIAS ABTOMATHU3UPOBATH
MPOUEAYPY U3MEPEHHS YpPOBHS 3HAHUN W YMEHUH CTyIEHTa. TecTUpOBaHHE MPOBOJIUTCS TPHU
pasza B TEUECHHE M3Yy4YeHUs JUCIUIUIMHBI (ceMecTp) Ha tuiatrgopme http://open.kbsu.ru/moodle/.

He MCHEC, YEM 3a 1 menmemro A0 TCCTHUPOBAHUS, MTPENIOAABATECIIb JOJIKCH ONMPEACTIUTE CTYACHTaAM
HNCXOJAHBIC NAHHBIC IS MOATOTOBKHU K TECTUPOBAHHIO: HA3BATH Pa3aCiibl (TCMLI, BOHpOCLI), 1o
KOTOPbIM 6YI[}7T 3aJIaHUsS B TECTOBOU (bopMe, TCOPCTUICCKHUEC NCTOYHUKU (C TOYHBIM YKA3aHUCM
pa3aciioB, TEM, CTaTeﬁ) JJIs1 TIOATOTOBKH. OI_IeHKa PE3YyJIbTAaTOB TECTUPOBAHUA MPOU3BOAUTCIA
KOMHBIOTepHOﬁ HpOrpaMMOﬁ, peE3yibTaT BbIAACTCA HEMCEJICHHO 110 OKOHYaHHUU TCCTA.

1. Haiitn BEKTOP x u3 yYpaBHEHUS a, +2a, +3a, +4x=0, rie
a, =(5-8-12), a,=(2-14-3), a,=(-32,-54)

Ox=(0,122) Mx=(0,12,-2)

Ox=(0,-1,2,-2) Ox=(0,-12,2)

2. I3 BEKTOpOB HOPMHUPOBaH
1 1 1

M, —,0,——
3BT
O (1,1,0,1) O3,v3.1))

O (1,1,1,1)
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3. Jlan Bextop @ =(3,1,2) B E emy oproronanes Bekrop
7 (-1-1,2) 0 (1,1,2)
D (2,1,'1) D (23152)

4. Hanucatp ypaBHenue npsamoid AB, npoxossieit uepes Touku A(3,1) u B(-1,-2)
[0 4x+3y-4=0 O 3x+2y+1=0
M 3x-4y-5=0 L x+y-1=0

5. YrioBoi Ko3hPUITMEHT IPSIMOM, TPOXOASAIICH yepe3 HadaJlo KOOPIMHAT U TOUKY
A(3,-27) paBeH
3 0 -27 M -9 0 1/9

6. Haiitu yron mexay npsiMbiMu 3x-2y+12=0 u 4x+y-2=0
Ctgp=3/4 Otgp=-1
Otgp=4/3 Mtgp=11/10

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

8. HaliTu HOpMHpYIOLIUI MHOXKUTEIb NpsMoi 12x-5y+1=0
] -13 13 L] 1/13 M -1/13

9. HopmanbHoe ypaBHeHHe npsiMoit 3x-4y+10=0 nmeer Bua

M—§x+iy—2=0 D§x+ﬂy—2:0
5 5 5 5

I:ng—ﬂy—220 D§x+ﬂy+220
5 5 5 5

10. YpaBHeHue npsMoil, mpoxojsiiel uyepe3 Touky A(4,-5) mapamienbHo npsmon 2x-3y+6=0
MUMEET BU]L

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

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

11. YpaBuenuem npsamoit, npoxonduieil uepes Touku M;(3,-1,2) u M»(-2,0,1) sBnsiercs
(x-3y+2z-10 0 5x+2y-3z=0
x=3 y+1 z-2

[0 2x+5y-z=0 M
-5 1 -1
— 2 L 3 ,-
12. Yron Mexay npsaMbIMu x=2 _Yre_z 1 u izi:Z—é‘ paBeH
2 10 -1 2 2
/4 13
Op==— M ¢ = arccos—
=% v 45

2 1
(1@ =arccos— [l =arccos—
¢ 5 ¢ 13
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13. Yron mexay npsamoit % =Y - % Y TUIOCKOCThIO 22X+4y+20z=0 paBeH

44 T 8
O =arcsin— e = Op=— v @ = arcsin—
4 45 o=z =5 ¢ 9

14. Beruncnuth pacctosinue ot Touku A(4,-1) 1o npsimoit 8x-6y-+2=0
] 8 M 4 01 L3

15. KanoHnueckoe ypaBHEHHUE DIIIUIICA UMEET BU/T
2 2

OX+2 A
b a a b
x2 y2 X2 y
v — + = 1 [l — +—=0
a b a b
16. Jlnis runep60161 BEpHO
Ca>c ] 2b>2¢ [0 2b<2c¢ M 2a<2c

17. YpaBHEHUS aCCUMIITOT TUTIEPOOIIBI IMEET BUJT

Ox=22 Dy:ﬁx |Zly=iéx Ox=%
& b a a
x2 2
18. DKCLIEHTPUCUTET € KPUBOM 2-T0 mopsimka — + ~— =1 paseH
LEHTP p psan 100 36 p
M 4/5 18 14 15

19. YpaBHeHUEe TUPEKTPHUCHI TapadOIIbl UMEET BH/T

Oy +£2=0 Oy =-2

¥ YT

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

20. Onpenenuth YMCI0 UHBEPCUi B mepectanoBke 1,9,6,3,2,5,4,7,8
- 15 - 12 +:13 - 14

21. Yucno pa3nInyHbIX IEPECTAHOBOK AJIMHBI 6 paBHO ...

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

22. JIeKpeMeHT NMOACTaHOBKH (231487569] PaBeH ...

-4 -2 +:5 -3

23. Ecnu B omipeienuTesie CTPOKU U CTOJIOLBI TIOMEHSITh MECTaMU, TO ONPEAETUTENb:
-: IOMEHSET 3HaK

-: CTaHEeT PaBHBIM HYIIIO

+: He U3MEHUTCS

-: YBEJIMUUTCS HA IOCTOSHHOE YUCIIO
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24. BEIUUCIUTE

12 30‘

5
-: 60 +:-60 - 180 - 120
1 4 5 0
25. Beruuciaute 3 -2
-3 -1 =2
+: 11 - -17 - -23 - 23
23 1 2
26. Ilpon3Benenue onpeaenurenei g 3 ~(—2 ) 3 paBHO:
-2 15 -2 14 - 32 +:-16
3 1 =2
27. Beruncnuts onpeaenurens (3 —2 -1
-1 5 1
- -8 - -7 -: 20 +:-19
1 01 1
28.0 4 3100
. Onpenenutens 4-ro mopsakKa 010 0 paBeH:
4 2 0 5
- 14 +:15 -0 -1

29. CKOJIBKO MHMHOPOB 2-T0 MOPSAKA COAECPKUT ONMPEAESIUTENb 3-T0 opsaKa?
-3 -6 -2 16

a 1 2
30. Anrebpanyeckum JononHeHueM B onpeaenurene |1 3 0 kaneMeHty a,, Oyzder
b 5 ¢
1 0 1 2 1 3 a 2
+:_‘b c - ‘5 c - ‘b 5‘ il o‘

31. U3 mepeunciennbIx Matpul, A, ., B, ., Cs ,, Dy ,, K4, N,, MOXHO IIEPEMHOKUTH MEXKIY

coboii
- D3x4 H K6x4 + A2x5 H C5x4 - B6x7 H N3x7 - BGx7 H K6x4

32. Panrom MaTpuiisl Ha3bIBaeTcs ...

- 9HCJI0 JIMHEHHO HE3aBUCHMBIX CTPOK

- 9HCJI0 JIMHEHHO HE3aBHUCUMBIX BEKTOPOB

+: MaKCHUMaJIbHO€ YHCJIO JINHEHHO HE3aBUCUMBIX CTPOK (CTOJIOIIOB)
-1 ee MOPsI0K

28



4 5) (2

33. IlpousBeneHre MaTpHIL ) 3 paBHO:
13
w = (13 7) = (7 13) = (-7 -13)
* -1 -1
34. Marpuiia A (mpucoeauMHeHHas) K Marpuie A = ) 3 MMEET BUI:
3 1 2 1 3 -1 N 3 1
21 T3 T2 -2 -1
-1 51
35. Marpuia A obpaTHas K 3a1aHHOM Marpune A = 01 AMEET BU:
I -1 11 (1 -1 1 -1
- -5 +: = -5
0 5 0 5 5(0 5 0 5

Kpumepuu ¢hopmupoeanusa ouenok no mecmosvim 3a0anuiam:
[To uToram BBIMOJHEHHUS TECTOBBIX 3aJaHUN OIEHKA MPOU3BOAUTCS MO MATHOAIIHLHOM

IKaJe.

5 GannoB — Moday4aroT 00ydaroluecs ¢ MPaBUJIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Bompockl. Beimonneno 89-100 % npeasioxkeHHbIX TECTOBBIX BOIIPOCOB;

4 Ganna — noyy4aroT oOydaroluecs ¢ MPaBUIbLHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE
Borpockl — 70 —88 % oT ob1iero ooObema 3aJaHHbIX TECTOBBIX BOIIPOCOB;

3 Oana — moay4arT 00yJaromuecs ¢ MPaBUIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Bonpocsl — 50 —69% ot o011ero ooObeMa 3a/laHHbIX TECTOBBIX BOIIPOCOB;

2 Oamna — MOJTYYaloT 00ydYarouecs MPaBUIIbHBIM KOJMYECTBOM OTBETOB HA TECTOBBIC
Bonpocsl — 30-49 % ot ob1iero o0bema 3a1aHHBIX TECTOBBIX BOIIPOCOB.

1 Oann — momyyaroT oOyyaromuecs: ¢ IPaBUIbHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIE
Borpockl — 10 —29% ot o01iero o0bemMa 3ajaHHbIX TECTOBBIX BOIPOCOB;

0 6am1oB — noxy4aroT oO0yvaroImuecs MpaBUIbLHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE
Bornpockl — MeHee 10 % ot ob1ero oobeMa 3alaHHbIX TECTOBBIX BOIIPOCOB.

5.2.3. Ouenounvie mamepuanvl 011 RNPOGEOEHUA KOIOKGUYMA: KOHMPOAUPYyemMasn
komnemenyusa OIIK-1
KonnokBuym — cobecenoBaHue mpenogaBaTesiss ¢ 00y4JaromUMCs C LETbI0 KOHTPOJIS

TIYOUHBI YCBOCHHSI TEOPETUUYECKOr0 MaTepHalia, M3y4eHUsS PEKOMEHIOBAHHON JIMTEPaTypHI.
KomnokBuym - 310 (popma KOHTpPOJIS, BHJ MOMOIIM OOYUYAIOIIUMCS U METOJI CTUMYJIUPOBAHUS
X CaMOCTOSITENbHOU pPaboThl. KOMIOKBHYM OXBaTBIBAECT TOJBKO Pa3fiesl WM TEMY HM3ydyaeMOou
JUACLUIIIUHBI.
Temwl kKonnokeuyma:

1. bunapuble anreOpandeckue ornepanuu. AJredpandeckue CTPYKTYphl C OJHOM H JBYMS
OMHAPHBIMH OTIEPAIIUSIMHU.

2. IlepectanoBku. Tpancno3unus B iepectranoBke. MHBepcusa. UeTHOCTh MepecTaHOBKH.

3. [ToacranoBku. YeTHOCTH TOIcTaHOBKHU. CBOWCTBA MOJCTAHOBOK. J[eKpeMeHT.

4.0Onpenenurenu n-ro nopsaka. CBoiicTaa.
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5.MuHopsl u anreOpandeckue OTMOTHEHHS. METONbl BBIYHCICHUE OIPENCIUTENs n-TO
HOpsAJKA.

6.CucremMa nuHelHbIX ypaBHeHul. ®opmyinsl Kpamepa u meron [Naycca.

7.Martpuupl. Onepanun Hax marpunamu. CBoiictBa onepauuid. OOpaTHas MaTpuna. Y CIOBUSA
€€ CYIIECTBOBAHUS U METOJ] HAX0XKICHUSI.

8.Panr Marpuiibl. MeToabl HAX0XKIEHUS paHTa MaTPHIIbL.

9.Jluneirtnpie  mpoctpanctBa. lloampoctpanctBa. basuc W pasMepHOCTh  JIMHEHHOIO
MIPOCTPAHCTBA.

10.Matpuna nepexoaa. CBOWCTBa.

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

12.EBxinaoBsI mpocTpancTBa. OOmmii criocod mocTpoeHusl.

13.lnuna BexTopa. Yroa mexay Bektopamu. HepaBenctso Komm-byHskoBckoro.
14.0OpToronanbHOCTh BEKTOPOB. OpToroHansHbIe 60a3uchl. [Ipoiecc oproronaimu3anuy.
15.JIuneitnbie npeoOpa3oBaHUs BEKTOPHBIX MPOCTPAHCTB. Cas13b JIMHEHBIX
npeoOpazoBaHuii ¢ Marpuamu. J{eficTBus Ha/l TMHEHHBIMU PeoOpa3OBaHUSIMHU.
16. KaHOHMYECKHI 1 HOPMAJIBHBIA BHJI KBAIPATHYHON (DOPMBI.
17. TlomoXuTenpHO-OTpeIeIeHHbIE KBAApATHYHBIE (POPMEI.
18.Xapakrepuctuueckue MaTpulibl. XapakTepuctuueckue KopHH. COOCTBEHHBIE BEKTOPBI.
CoOcTBeHHbIE 3HAYCHHUS.
19.Bektopsbl. Onepauuu Hajl BEKTOpaMH.
20.CxansipHo€, BEKTOPHOE ¥ CMEIIAHHOE MTPOU3BEIeHHE BEKTOPOB. CBOICTBA.
21.PaccTosiHUE MEXKIY IBYMsl TOUKaMH Ha MJIOCKOCTH. JleneHue oTpes3ka B JaHHOM OTHOIICHHUU.
IInomans TpeyrojapHHUKA.
22.YpaBHEHHUE TPSMOM C YTIOBBIM KOAPPHUIIMEHTOM. YTOI MEXKIY ABYMS MPSIMBIMH.
23.001ee ypaBHEHUH NPsAMOL. Y paBHEHHE MPSIMON «B OTPE3KAX.
24 HopmanbHOe ypaBHEHHE NpsAMOil. PaccTosiHME OT TOUKH 10 IPSAMOIA.
25.0nnurc, runepbona, napadona.
26.001ee ypaBHEHHE MIIOCKOCTU. YTOJ MEXAY MIOCKOCTSIMU.
27.HenonHele ypaBHEHUS IUIOCKOCTH. Y paBHEHHE MJIOCKOCTH «B OTPE3KaX».
28.HopMmanbHOE ypaBHEHHE INIOCKOCTU. PacCTOSIHUE OT TOUKH [0 IIIOCKOCTH.
29.VYpaBHeHue mpsMOl B mpocTpaHcTBe. KaHOHHMYECKoe W MapaMeTpUYecKoe YpaBHEHHE
IPSIMO.
30.B3anmMHOE pacnosiokeHre IPsIMOM U IJIOCKOCTH B TPOCTPAHCTBE.
31. O6mee ypaBuenue [1BII. Knaccudukanus [1BII.
32. KpuBu3Ha 1 Kpy4eHUe TUIOCKON KPUBOHM.
33. IlognpoctpancTBa. CymMMa u nepecedenue noanpocrpancts. @opmyia I'paccmana.
34. O6mas cxema uccnenoBanus CJIY. Teopema Kponekepa-Kanemm.
35. OnHopoanblie cucteMbl. CBolicTBa pemieHui o qHOpoIHbIX cucTeM. OCP.

Kpumepuu ghopmuposanun ouenok no konmponvhsim moukam (KoJI0KeUuym)

«OMAUYHBLU (8bICOKUL) YpOGeHb Komnemenyuuy (5 0ajuloB) - CTaBUTCA B Cilydyae, Korja
00y4aromuiicst AEMOHCTPUPYET 3HaHUE TeopeThdeckoro marepuaia Ha 100%;

«xopouiull (HOpManbHbLL) YposeHb KomnemeHnyuuy (4 6aUI0B) - CTaBUTCS B CiIy4ae, KOraa
oOyJaroluiics: IeMOHCTPUPYET 3HAHKE TeopeTndeckoro Matepuana Ha 70%;

«yY0081eMBOPUMENbHBIL (MUHUMATbHDIL, NOPO208bIl) YposeHb kKomnemenyuuy (3 Oana) —
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CTaBUTCS B Cclydae, KoOraa OOydaromuiCs 3aTpydHSIETCS C MPaBUIBHON (OPMYIHPOBKOM
TEOPETUYECKOTO MaTepuaja, JaeT HEMOJHBIA OTBET, JEMOHCTPUPYET 3HAHHE TEOPETHYECKOTO
Marepuaina Ha 55%;

«HeY008IIemBOPUMETbHBLIL (HUJICE NOPO208020) YPoseHb KomnemeHyuuy (2 v MeHee 0aIIIoB) —
CTaBUTCS B Ciy4yae Korja oOOydYaroluiics JaeT HEBEpHYIO (OPMYIUPOBKON TEOPETUUYECKOro
Marepuasa, JaeT HEBEPHbIM OTBET, JIEMOHCTPUPYET HE3HAHHE TEOPETHUECKOro Marepuayia Wid
3HaHWe MaTtepuaia MeHee, ueM Ha 40 % 3amad.

5.3. Ouenounvie mamepuanst 011 RPOMEICYMOYHOU AMMeCmMayuu.
Lenvio npomescymounou ammecmayuy 1O IUCUUILIMHE SBISETCS OIICGHKA KadyecTBa

OCBOCHU JUCHUITIIMHBI 06y‘IaIOH_II/IMI/IC${. Ona np€aHasHadycHa JJIA 00BEKTUBHOI'O
MNOATBCPKIACHUA W OLCHHBAHUA OOCTHUIHYTBIX PE3YJIbTaTOB O6y‘lCHI/I${ IIOCJIC 3aBCPUICHUA
HU3Yy4YCHUA OTUCLHUILIINHBI. OCYH_IGCTBJ'IHGTCH B KOHI€ CEMECTPA U MPECACTABIACT coboit HTOI'OBYIO
OLICHKY 3HAHHI B BHJC DK3aMCHa.

[TpomexyTouHasi aTTeCTalMsl MOXKET MPOBOIUTHCSA B YCTHON WM NMHUCHMEHHOH (opme.
Ha npomexyTrounyto arrecranuio orBogutcs 10 30 0amios.

DK3ameHauuoHHble 80NPOCHL NO OUCHUNIUHE «AN12edpa, 2eoMempus U MOnoa102us)
(konmponupyeman komnemenyun OIIK-1.):

1. AnreOpanuyeckue CTPYKTypbl C OJHOM OuHapHOW anredpanveckoi ormeparuei.

CaoiicTBa.

Konbno. Coiictsa. [Ipumepsr.

[Tone. CBoiictBa. [Ipumepsl.

Xapakrepucruka nois. Teopema. [Toanorne.

ITepectanoBku. Teopema o 4nciie NEPECTAHOBOK JIJIMHBI 71.

Tpancno3unus B nepectaHoBke. MuBepcus. YetHocTs nepectaHoBku. Teopema.

NNk WD

[ToncranoBku. YerHocTh mnoacTaHoBKU. (CBOWCTBA  yMHOXKEHHUS  IOJCTAHOBOK.

JIeKpeMeHT.

Omnpenenurenu n-ro nopsaka. Ceoiicrsa

9. MuHops! u anredpanueckue gononHeHus. Teopema Jlannacca.

10. Pa3noxenue omnpenenuTens IO 3JIEMEHTaM CTPOKHM. BpluucieHune ornpeneauTens
METOJIOM aHHYJIMPOBAHMSI SJIEMEHTOB CTPOKH.

11. Cuctema nuHeHBIX ypaBHEHUH KpamepoBckoro tuna. Meron Kpamepa.

12. Matpuisl. Onepanuu Hag Matpuiiamu. CBOMCTBA oneparuii.

13. O6paTtHast MaTpuLa. Y CIIOBHS CYILIECTBOBAHMUS.

14. Teopema 00 onpenenuTesne Npou3BeieHHe MaTpHIl.

15. Panr matpunsl. Teopema o paHre MaTpuIbI.

16. JIuneitnesie nmpoctpanctBa. [Ipumepsl. bazuc u pasMepHOCTb JTUHEIHOIO MPOCTPAHCTBA.
Teopema o 6a3uce.

17. ITonnpocTtpanctBo. CymMa 1 nepecedeHue noanpoctpancts. @opmyna ['paccmana.

18. EBknuioBbl mpocTpaHcTBa. J[inHa BekTopa. Yron Mexay Bekropamu. HepaBeHCTBO
Komu-byHsKOBCKOTO.

19. OpToronanbHOCTh BEKTOpOB. OpTOroHalbHBIE U OPTOHOPMUpPOBaHHBIE O6a3uckl. Teopema
CYIIIECTBOBaHMsI OPTOTOHAIBHOTO Oa3uca.

20. Jluneiinple npeoOpa3oBaHMs BEKTOPHBIX NPOCTpaHCTB. JlelicTBUS Haj JHMHEHHBIMHU

peoOpa3oBaHUSIMHU.

21. KBagparuunsie popMbl. Teopema 0 paHre KBaapaTuyHOu HOpMBI.
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22. KaHoHMUYEeCKUI W HOpMaJbHBIN BUJ KBaapaTUuHON Gopmbl. Metox Jlarpanxa.

23. TTonoxxuTenpHO orpeeNeHHbIe KBaapaTuuHble popmbl. Kputepuit CunbBectpa.

24. XapakTepuCTUUECKNE MAaTPULIbl. XapaKTEPUCTUUECKHE KOPHHU.

25. CobcrBennbie BekTopbl. COOCTBEHHBIE 3HaYeHUs. Teopema.

26. Bektopsl. Onepaunu HajJ BekTopamu. CBOMCTBA Oneparui.

27. CkansipHoe npou3BeieHue BeKTopoB. CBoCTBA.

28. BekTopHOoe npousBeieHre BeKTopoB. CBOKCTBA.

29. CMemranHoe npou3sBeieHue BEKTOpoB. CBOMCTBA.

30. Paccrossnue Mexay JOByMsl TOYKaMHM Ha IUIOCKOCTH. JlenmeHue oTpe3ka B JaHHOM
oTHoweHuu. [lnomans TpeyroapHuKa.

31. YpaBHeHHe MpsIMOH C yIIIOBBIM KO3(PPHUIUEHTOM. YTOI MEXTy ABYMS IPSIMBIMU.

32. OOuiee ypaBHEHU IPSIMON. Y paBHEHUE NIPSIMOM «B OTPE3Kax).

33. HopmanbHOe ypaBHEeHHE NpsiMoid. PaccTosiHue OT TOUKH 10 IPSIMOMA.

34. Dnnunc. KaHoHnYeckoe ypaBHEHHE JUIUTICA.

35. I'unep6osia. KaHoHWYecKOe ypaBHEHUE TUIIEPOOJIBI.

36. ITapabona. Kanonnueckoe ypaBHeHHE apadOIIbL.

37. IlnockocTk B IpOoCTpaHCTBE. Pa3nuuHble ypaBHEHUS MJIOCKOCTH.

38. HopmanbeHoe ypaBHEHHE IJIOCKOCTH. PaccTosiHME OT TOUKH /10 MJIOCKOCTH.

39. B3auMHO€e pacrnosoKeHue NpsMOi U MJIOCKOCTU B IIPOCTPAHCTBE.

40. O6mee ypasuenue [1BI1. Kimaccuduxamms T[TBI1.

Kpumepuu ¢hopmupoganun oyenox no npomexcymouHnon ammecmayuu:

26-30 OamnmoB — MOJy4arOT oOydYaromuecs, KOTOpble CBOOOJHO OpPHUEHTUPYIOTCA B
MmatepHale U OTBedaroT 0e3 3aTpyqHeHuid. OOyuaromuiicsi criocoOeH K BBITOJHEHUIO CIIOKHBIX
3aJlaHUi, TIOCTAaHOBKE 1ieNieil U BbIOOpe myTell ux peanuzauuu. PaboTa BbINOJIHEHA MOIHOCTBIO
6e3 omubOok, pemeno 100% 3amaq;

21-25 OamioB — TMONydYalOT OOydYaromuecs, KOTOPblE OTHOCHUTEIBHO IIOJHO
OPUEHTHPYIOTCSI B Marepuaie, OTBEYAOT 0e3 3aTpyIHEHHi, JONMYCKAIT HE3HAYHTEIbHOE
KoJMuecTBO omuOoK. OOydaromuiics cocoOEH K BBIINOJHEHUIO CIOXKHBIX 3aaaHuid. Pabora
BBINOJIHEHA TOJIHOCTBIO, HO UMEIOTCA He Oosiee 0HON Herpy0oil ommOKH U OJHOTO HeJloueTa,
He Oojee Tpex HemoueroB. J[OMyCKAlOTCsl HE3HAUMUTENbHbIE HETOYHOCTU NPHU PEIIeHUM 3ajad,
pemeno 70% 3anay;

16-20 GamnoB — monydaroT oOyyaromuecsi, y KOTOPbIX HEJAOCTaTOYHO BBICOK YPOBEHb
BJIaJICHUs MaTepuajioM. B mporecce oTBeTa Ha 3K3aMeHe JIOMYCKAtOTCs OIIMOKU U 3aTpyJHEHUs
IpU U3JI0KEHUH MaTepuana. O0yyaroniuiicss mpaBuiIbHO BHIIOJHWI HE MeHee 2/3 Bcel paboThl
WJIM TOMYCTHJI HE OoJiee 0fHOM rpy0oit OMMOKHM U ABYX HEJI0UYETOB, HE 00Jiee OJAHOU IpyOoil U
OJIHOU HerpyOo# ommoOKu, He OoJiee TpexX HEerpyObIX OomHUOO0K, OHOM Herpyooit. O0yyaromunics
3aTPYAHSETCS ¢ NMPABUIBHOM OLEHKON MPEIIOKEHHON 3aJauM, 1aeT HEMOJIHBIM OTBET, PEUIEHO
55% 3anau;

0 GamnoB — moiy4aroT OOy4aroliuecsi, KOTOpbIE JOIYCKAlOT 3HAYUTEIbHBIC OIIMOKH.
OOyuaromuiics UMeeT JMIIb HavyaJdbHYIO CTENeHb OPHEHTAlMM B MaTepuane. B pabote umcio
OLIMOOK M HEJ0YETOB MPEBBICUIO HOPMY JUISl OLICHKH 3 WJIM MPaBUIIBHO BBHIMOJIHEHO MeHee 2/3
Bcel paboTel. OOyvaronuiics 1aeT HEBEPHYIO OIICHKY CHTYalluu, pemeno menee 50% 3amad.
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6. MeTtoanyeckue MaTepuaJbl, ONpeae/sONe NPoueIypbl OLeHNBAHUS 3HAHUIA,
YMeHHii, HABBIKOB W (MJIM) ONbITA 1eSITeIbHOCTH

MaxkcumanpHas cymma (100 6amioB), Habupaemasi CTYJCHTOM IO AUCIUTUINHE BKIIOYACT
JIBE COCTaBJISIOLIHE:

— nepeas cocmaegnAwas — OLUEHKAa pPEryIsIpHOCTH, CBOEBPEMEHHOCTHM M KadecTBa
BBITIOJTHEHUS CTYACHTOM Yy4eOHOW pabOThl MO W3YYCHHUIO NUCIUIUIMHBI B TEYCHHE IEPHOJIA
U3ydeHHsl NUCHUILTHHBI (He Oonee 70 OamioB). bamibl, XapakTepH3yrolue ycIeBaeMOCTh
CTYJEHTA 10 TUCHUILINHE, HAOMPAIOTCS UM B TCUESHUE BCETO MEpro1a 00ydeHUSI.

—8mopas cocmagnauas — OlieHKa 3HaHUH CTYZIEHTA 110 pe3yJIbTaTaM MPOMEKYTOUHOM
arrectaruu (e 6onee 30 —6amioB).

Kputeprem oreHkr YpoBHS CHOPMHPOBAHHOCTH KOMIIETEHIIMA B paMKax Y4eOHOMH

JTUCIUILINHBI «AJredpa, reOMEeTpHs U TONOJIOTUs» B 1 cemecTpe sIBIseTCs 9K3aMeH.

OOmmit 6amn Tekymero W pyOeKHOTO KOHTPOJIS CKIAABIBACTCS M3  CICIYIOIINX
COCTaBJISIOLIUX NTPUIIOKEHUS 2.

Llenvio npomesrcymounvix ammecmayuii 10 JUCUUIIIMHE SIBISIETCS OLEHKAa KauecTBa
OCBOCHHS JUCUUTUIMHBI 00y4JarOMIIMUCS.

Kpumepuu oyenku kauecmea 0c60eHUA OUCYUNTIUHDL

Ouenka «omauuno» — om 91 0o 100 6annoé — TEOPETUUECKOE COJIEPKAHUE Kypca
OCBOGHO TOJIHOCTBIO, 03 TpoOenoB, HEOOXOIUMbIE MPAKTHUYECKHE HABBIKM paboOThl C
OCBOGHHBIM MarepuaioM chopmupoBaHbl. Bce mnpeaycMOTpeHHBIE MPOrpaMMoOil O0y4deHUs
yueOHbIe 3aJaHusl BBIONHEHBl. Ha »K3aMeHe CTyIeHT JEMOHCTPHpYeT TIIyOOKHWe 3HAaHUS
IPEIYyCMOTPEHHOTO MPOTpaMMOil MaTepualia, yMeeT 4YeTKO M JIOTMYECKH IOCIIeI0BATEIbHO
OTBEYATh Ha IMOCTABJICHHBIE BOIPOCHI.

Ouyenka «xopouon» — om 81 0o 90 6annee — TEOPETUUECKOE COJEpPKAHUE Kypca
OCBOCHO, HEOOXOJMMBIE MPAKTHYECKHE HABBIKM pPabOThl CHOPMHUPOBAHBI, BHITOJTHEHHBIC
yueOHbIe 3a/laHus COJAepKAT He3HAUUTENbHbIE OMMOKU. Ha 3K3aMeHe CTyJIeHT AeMOHCTpUPYET
TBEPJOE 3HAHUS OCHOBHOTO (IIPOrPaMMHOr0) MaTepualia, €CTh HECYIIECTBEHHBbIE HETOYHOCTU
IpU OTBETE HA NOCTaBJIEHHBIE BOIIPOCHI.

Ouenka «yooeénemeopumenvno» — om 61 0o 80 d6annoé — TeOpPEeTUUECKOE COAEPIKAHUE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOAMMBIE TPAKTUYECKHUE HABBIKH PabOTHI c(hOpMUPOBAHEI
YAaCTUYHO, BBITIOJIHEHHBIE YUeOHbBIE 3a/laHusl cojiepkaT rpyoObie ommOku. Ha sx3ameHe cTyneHT
JIEMOHCTPUPYET 3HAHHE TOJIHKO OCHOBHOTO MaTepHalla, OTBETHI COJEPXKAT HETOYHOCTH, CIabo
apryMEHTHPOBAHBI, HAPYIIIEHA MOCIIEIOBATEIBHOCTh N3JIOKEHHS MaTepHraa

Ouenka «neyooenemeopumensvnoy — om 36 0o 60 6anrn06 — TEOPETHUECKOE
cCoJepKaHHE Kypca HE OCBOCHO, HEOOXOJIUMble NPAKTUYECKHE HABBIKM pabOThl He
c(hOpMHUPOBaHbI, BBIIOJHEHHbIE 3aJaHUs cojepxkar rpyoble omuOku. Ha sk3ameHe cTyneHT
JEMOHCTPHUPYET HE3HAHHWE 3HAYUTENbHOM YacTH MPOrpaMMHOTO MaTepuana, CYyIIEeCTBEHHBIC
OIIMOKH B OTBETAaX HA BOIPOCHI, HEYyMEHUE OPUEHTHPOBATHCS B MaTepHalie, He3HaHNE OCHOBHBIX
TOHSITHIA TUCITUTUTAHBI.

Tunossle 3amanus, oOecneunBawomue ¢opmuposanue komnerenuuu OIIK-1.1, OIIK-1.2,
OIIK-1.3 npencraBneHsl B Tabauie 7.
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Tabnuya 7. Pe3ynbTaThl OCBOCHUS YU€OHOM TUCIUILIMHBI, ITOJIEkKAIUE IPOBEPKE

Kon n OCHOBHBIE TOKA3aTeJIN OIEHKH HNupuxatopsl Buja oneHo4HoOro
HaHMeHOBaHHeE pe3yJIbTaTOB 00y4eHHUs! AOCTHKEHUS MarepuaJia,
KOMIeTeHI[NN KOMIIeTeHIIN ! o0ecreynBaoIue
()1 NJIAHMPOBAHMSA ¢opmupoBanue
pe3yJIbTaTOB 00y4eHHusl KOMIIeTeHI Ml
Mo 3J1eMeHTaM
o0pa3oBare/bHOU
NMporpaMmsbl 1
COOTBETCTBYIOIIHNX
OIIEHOYHBIX CPEICTB)
3HaTh: oOCHOBHble TOHATHA W | M/]-1 OIIK-1.1. Tunosele OLIEHOYHBIE
METO/bl AHAIUTHYECKOW T'€OMETPHH | 3HAaeT OCHOBBI BBICILIEH Marepuabl JUIs
U TMHEIHOM anreOphl. MaTeMaTHKH, sk, YCTHOT'O oIIpoca
OIIK-1 OCHOBBI BBIYHCIIUTEJIEHON (pasoen 5.1.1.)
Cnocoben YMeTb:  pematb  CTaHAApTHHIC | TEXHUKU u TunoBble TeCTOBBIE
MPUMEHSTh npodeccroHabHbBIE 3a1auu C | mporpaMMHUpPOBaHUS 3afanus (pazoen 5.2.2)
€CTECTBEHHO- MIPUMEHEHNUEM MaTeMaTHIeCKIX OrneHOYHBIE
Hay4YHBIC U 3HAHHH. MaTepHaIIBI TS
oOrenHxeHep- TIPOBEACHUS
HbBIC 3HAHM, Baaners: HaBBIKaMH KOJUIOKBHYMa
METOIBI MaTeEMaTHYECKOT O HCCIIETOBAHUSI (pazoen 5.2.3.)
MaTeMaTHyec- 00BEKTOB npodeccroHaIbHOMI Tunossle oOLlEHOYHBIE
KOTO aHaIM3a U | JIeSITEeNIbHOCTH. MaTepuabl K 9K3aMeHy
MOJICIPOBAHHS, (pazoen 5.3.)
TEOPETHYECKOro | 3HATh: OCHOBHBIE MaTemarmueckue | HM/]-2 OIIK-1.2 O11eHOYHEIE
U OKCIIEPMMEH- | TOHATHS U yMETh UX HUCIIOJIB30BaTh B | Pemaer CTaH/IapTHBIC Marepuabl JUis
TaJILHOTO nH(OPMALMOHHBIX TEXHOJIOTUSX. npodeccroHabHbIE CaMOCTOSATENbHOM
HCCIIEZIOBaHNS B 3aJja4yd ¢ TNPUMEHEHUEM paboTsl
npodeccroHa- | YMmerb: — pemath — CTaHIAPTHBIC | CCTECTBEHHOHAYYHBIX U (munosvie 3a0auu
JTHHOH po¢eCcCHOHATBHEIC 3amaun ¢ | oOmmenHKeHePHBIX pazden 5.1.2.)
JEATETbHOCTH MPUMEHEHUEM MaTeMaTHYeCKHX | 3HAHHH, METO/IOB OrneHOYHBIE
3HaHWH, MIPUMEHATh | MAaTEMaTHYECKOTO aHaJIN3a MaTepHaIIBI TS
MaTeMaTH4ecKoe  MOJCIMPOBAHHUE | M MOJECIHPOBAHUS KOHTPOJILHOH paboThI

nH(pOpPMAIMOHHBIX ITPOIIECCOB.

(pazoen 5.2.1.)
Tunoswie OIleHOYHbBIE

Baaners: HaBBIKAMU MaTepHUabl K 3K3aMCHY

TEOPETUYECKOTO W  HUCCJICJIOBAHHUS (paszoen 5.3.)

00BEKTOB npodeccroHaIbHOM

NESITeJIBHOCTHA, ~ MaTeMaTHYECKUMHU

METOJlaMU MO/ICJTUPOBAHHUS

HH(POPMAIMOHHBIX TPOIECCOB.

3HaTh: OCHOBHEI MaTE€MaTHKH u | H/q-3 OIIK-1.3 O11eHOYHEIE

yMETh ux HCTIOJB30BaTh B | [IpoBomuT TEopeTHueckoe MaTepHaITbl IS

WHPOPMAIMOHHBIX TEXHOJIOTHSX. u AKCIEPUMEHTAIBHOE CaMOCTOSTETFHON
HCCIICIOBAaHNE  OOBEKTOB paboThI

YMerb:  pemate  CTaHZApTHBIE | MpodeccHoHab-HOH (munogvle 3a0auu

npodeccroHaIbHbIE 3a1aun C | AEATENBHOCTH pazoen 5.1.2.)

MIPUMEHEHHEM  OOIIEHH)KEHEPHBIX O11eHOYHbIE

3HaHU, MIPUMEHSTh MaTepHaIbI IS

MaTeMaTH4eckoe  MOJEIMPOBaHKE KOHTPOJIbHOH paboThI

nH(OPMALMOHHBIX ITPOIIECCOB.

Baagers: HaBBIKaMH
TEOPETHYECKOTO u
9KCHEPUMEHTAIBHOTO HCCIEI0BAaHUS
00BEKTOB npodeccrnoHaIBEHOM
JESITeNbHOCTH  MaTeMaTU4EeCKUMU
METOJAMH.

(pazoen 5.2.1.)
TwumnoBsie TeCTOBBIE
3ajanus (pazoen 5.2.2)
TunoBkie OIIEHOYHEIS
MaTepHalbl K 9K3aMEeHY

(pazden 5.3.)
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10.

11.

7.Y4eOHO0 — MeTOANYECKOe o0ecneyeHue T CIMIINHbI

7.1. HopMaTHBHO-3aKOHOAATEIbHbIE AKThI

. I'paxnmanckuit xomexc P®: [snexTponHbId pecypc]/ JocTynm W3 CIpaBOYHON CHCTEMBI

"T'apant". http://www.garantexpress.ru.

denepanbHOTO TOCYJAapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa BHICIIETO O0Opa30BaHUS IO
Hanpasienuto noarotoBku 09.03.01 MudopmaThka ¥ BBYMCIMTENbHAs TEXHUKA (YpOBEHb
OakayiaBpuaTa), yTBEpP)KJIEHHOTO MpHKa3oM MuHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit
Oenepannn oT «19» cenTsaOps 2017r. Ne929 (3apeructpupoBano B MuHiocte Poccun
«10» oxTsi6pst 20171, Ne48489).
http://fgosvo.ru/uploadfiles/FGOS%20V0%203++/Bak/090301 B 3 12102017.pdf
®enepanbhblii 3akoH "O6 o0pasoBanuu B Poccuiickoit @enepanun” ot 29.12.2012 Ne273-D3
http://www.consultant.ru/document/cons_doc LAW_140174/

7.2. OcHOBHAs JqUTeEpaTypa.
MuxaneB A.A. AnreOpa MaTpHIl U JUHEHHbBIE MPOCTPAHCTBA [ DIEKTPOHHBIN pecypc]|/ Muxanes
A.A., MuxaneB A.B.— DnekTpoH. TekcToBble JaHHble.— M.: HHTepHeT-YHUBEpPCUTET
Nndopmanuonnsix Texuomoruit (MHTYUT), 2016.— 145 c— Pexum gocryma:
http://www.iprbookshop.ru/52180.html.— 3BC «IPRbooks»

. JlenoBckass E.B. Jluneitnas anreOpa u aHanuTuueckas reomerpus. COOpHHMK 3agad

[DnexTpoHHEI pecypce]: nmpaktukym/ JlenoBckas E.B.— DiexTpoH. TekcToBbIe qaHHBIC.— M.:
MockoBckasi rocyaapcTBeHHas akajaemMusi BogHoro tpaHcmnopra, 2017.— 100 c.— Pexum
nocryma: http://www.iprbookshop.ru/76710.html.— 9BC «IPRbooks»3.

HlepcroB C.B. Anamutuueckas reomMeTrpusi W JUHEHHas anreOpa. Marpuibl U CUCTEMBI

ypaBHEeHUN [DNeKTpoHHBIH pecypc]: ydeOHO-meTomuueckoe mnocobue/ IllepctoB C.B.—
DJIEKTPOH. TeKCTOBbIE NaHHble.— M.: U3matensckuit JJom MUCuC, 2015.— 17 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/64171.html.— 3BC «IPRbooks»

I'ycak A.A. Amnanutuyeckass reoMmeTpusi M JuHeiWHas anrebpa. I[lpumepsl u 3amaum

[DnexTponHbIi pecypc]: yuebHoe mocobue/ ['ycak A.A.— DJIEKTPOH. TEKCTOBBIE JaHHBIE.—
MuHck: TerpaCucremc, 2011.— 265 c— Pexum JocTymna:
http://www.iprbookshop.ru/28035.html. — 3BC «IPRbooks»

babun, A.W. Jluneitnas anre6pa : yueOHoe mocobue / A.M. babun, A.B. Jlsarunesa. —
Kemepoo: Ky3I'TY umenu T.®. I'opbauesa, 2018. — 116 c. — ISBN 978-5-906969-60-6.
— Tekct: 21eKTpoHHBIN // DneKTpoHHO-O0ubOIMoTeuHas cuctema «Jlaupy : [caiiT]. — URL:
https://e.lanbook.com/book/105427

becuennsiif, U.I1. Anrebpa: yuebnoe mocobue / W.II. becuennsiii, E.B. Mskumesa, E.B.
becuennast. — Owmck: OMI'Y, 2012. — 76 ¢. — ISBN 978-5-7779-1418-7. — TekcT:
SNEKTPOHHBIA // DnekTpoHHO-OuOIMoTreuHas cucrema «Jlanpy: [caiit]. — URL:
https://e.lanbook.com/book/75396

7.3. lonoaHuTeIbHAS JIUTEPATypa
Enpkun A.I'. Jluneiinas anreOpa W aHanWTH4YeCKas TeOMeTpus [DIIEKTPOHHBIN pecypc]:
yuebHoe nocobue/ Enpkun A.I'— DnekTpoH. TekcToBble aaHHble.— CapaToB: By3oBckoe
obpazoBanue, 2018.— 95 c.— Pexum gocryma: http://www.iprbookshop.ru/77939.html.
booOrineBa T.H. Jluneitnas anreOpa W aHamUTHYeCKass TeoOMeTpusi [DIEKTPOHHBINA pecypc]:
yaebHo-MeToanueckoe nocodue/ boosnera T.H., Kupesuaosa JI.B., Tutosa T.H.— DnexTpoH.
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12.

13.

14.

15.

TekcToBble JaHHble.— M.: MUCU-MI'CY, Aii Ilu Dp Menua, 96C ACB, 2018.— 144 c.—
Pexxum noctyna: http://www.iprbookshop.ru/80626.html.— 3B5C «IPRbooks»
EmenbsinoBa T.B. Jlunelinas anreOpa. Pemienue THMOBBIX 3amad [DIEKTPOHHBINH pecypc]:

yuebnoe mocobue/ EmenssnoBa T.B., KombuatoB A.M.— DIEKTpOH. TEKCTOBBIE JaHHbBIC.—
Caparos: Aii [Tu Dp Menaua, 2018r., 184c¢. http://www.iprbookshop.ru/74559.html.

AxmerraimeBa B.P. Maremartuka. Jluneiinas anreOpa [DneKTpoHHBIH pecypc]: ydeOHOE
nocobue/ AxmerrasmeBa B.P., Tamsyrmunosa JI.P., TansyrmuaoB M.U.— DnekTpoH.

TEKCTOBbIC AaHHbIe.— M.: Poccuiickuii rocyaapCTBEHHbIM YHUBEpCUTET npaBocyausi, 2017.—
60 c.— Pexxum nocryna: http:// www.iprbookshop.ru/65863.html.— 3bC «IPRbooks»

Anexcanapos, [1.C. Kypc ananutuueckoil reoMeTpuu u JUHEHHON anreOpsl : yueOnuk / I1.C.
Anekcanapos. — 2-e usn.,crep. — Cankr-IlerepOypr : Jlanp, 2009. — 512 ¢. — ISBN 978-5-

8114-0908-2. — TekcT: 2IeKTPOHHBIN // DIEKTPOHHO-O0MOMOoTeYHast cuctema «JIauby : [caiT].
— URL: https://e.lanbook.com/book/493

Wnweun, B.A. Ananutuyeckas reometpus : yueonuk / B.A. Uneun, O.I". Tlo3nak. — 7-e u3m.,
crep. — MockBa: PUIMATIIAT, 2009. — 224 ¢. — ISBN 978-5-9221-0511-8. — Tekcr:
ANEKTPOHHBIA // DIEKTpOHHO-OMOIMOTEYHAs [caiiT]. URL:
https://e.lanbook.com/book/2179

cuctemMa «JIaHp»:

7.4. llepuoguveckue U31aHUs.
16. Bectaux MI'Y Cepus 1. MaremaTtka. Mexanuka.
17. 3Bectuss PAH. Cepust MmaremaTuueckast
18. Ycnexu maTeMaTHYECKUX HAyK
7.5.AnTepHeT — pecypcehbl.

[Ipn wu3yueHum AUCUMILIMHBI «AJiredpa, T€OMETpUs U TOMNOJOTUS» O0ydaroluecs
oOecrniedeHbl 10cTynoM (yIaleHHbIN JOCTYI) K pecypcam:
—  0bwue uHpopmayuoHHsie, CHPABOUHbBIE U NOUCKOBbLE:!
19. CnpaBounas npaBoBas cucrema «lapant». URL: http://www.garant.ru.
20. CmpaBounas npaBoBas cuctema «Koncynprantllmtoc». URL: http://www. consultant.ru
21. bubnuotexa KBI'Y http://lib.kbsu.ru

Ilepeuens akmyanbHolx I1€KMPOHHBIX UHPOPMAUUOHHBIX A3 OAHHBIX,
K Komopuim obecneuen oocmyn noavzosamenam KbI'y (2021-2022 yu.z.)

Ne | HammeHoBaHme Kpatkas Apnpec caiita HaumeHoBanue Ycnoeus
n/m | 3JIEeKTPOHHOTO XapaKkTepuCTHKA OpraHu3alnum- JA0CTyNa
pecypca BJa/leJIbLA;
PEKBU3MTHI
JA0roBOpa
1. «Web of [Monuremarnyeckast | http://www.isiknowledge.com/ Komnanus Hoctyn mo
Science» pedepaTuBHO- Thomson Reuters [P-anpecam
(WOS) oubmmorpaduaeckas Cy0uneH3uoH- KbI'Y
U HAyKOMETpHUUEC- HBIi 10roBOp
Kas 0as3a JaHHBIX, B Ne WoS/592 ot
KOTOpOH 05.09.2019 r.
HHJIEKCUPYIOTCS AKTHBEH 10
okoJo 12,5 31.12.2021r.
TBIC. )KypHAaJIOB
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https://e.lanbook.com/book/2179
http://www.garant.ru/
http://lib.kbsu.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/

Sciverse Scopus
W3/IaTeNbCTBA
«IB3eBHP.
Hayka u
TEXHOJIOTHID)

PedepatuBnas u
aHalMTHYecKas 0aza
TAHHBIX,
coJieprKaras

21.000
PEeleH3UPYEMBIX
xypHainos; 100.000
KHHUT;, 370 KHKHBIN
cepuit
(mponomxaromuxcs
W3JIaHUM );

6,8 MJIH. JOKJIa0B
W3 TPYAOB
KoH(epeHInH

http://www.scopus.com

HznatenscTBO
«Elsevier. Hayka
Y TEXHOJIOTHI
Cy01u1eH3u0H-
HbIii 10T0OBOP
Ne Scopus/592 ot
05.09.2019 r.
AKTHUBEH 110
31.12.2021r.

Hoctym no
[P-anpecam
KbI'y

Hayunasn
3JIEKTPOHHAs
OuodanoTEeKA
(H3b PO®N)

Onektp. bubnmoreka
Hay4YHBIX
myOIMKanuii -
okojo 4000
MHOCTPAHHBIX U
3900
OTEYECTBEHHBIX
HayYHBIX J)KypPHAJIOB,
pedepats
nyonmkanuii 20 ThIC.
KYPHAJIOB, a TaKKe
ormcanud 1,5 MiH.
3apyOeKHBIX U
pOCCHiCKUX
nuccepTanuii; 2800
pocc. )KypHAJIOB Ha
0e3BO3ME3IHOI
OCHOBE

http://elibrary.ru

000 «HDOb»

Ilonuw1
JOCTYII

Bba3a 1aHHbBIX
Science Index
(PUHII)

HaunonansHas
HH(pOPMAITHOHHO-
aHAJIMTUYECKAS
cucTema,
AKKYMYJTUPYIOIIas
0osiee 6 MUJUIMOHOB
myOJIMKai
POCCHMCKUX
ABTOPOB, a TAKXKE
HHpOpPMAIUIO 00 UX
IUTHPOBAHUH U3
oomee 4500
pOCCHIMCKUX
JKYpPHAJIOB.

http://elibrary.ru

000 «HDOb»
JInieH3nOHHEBIN
JIOTOBOD
Science Index
NeSI10-741/2021
or 12.07.2021 r.

AKTHUBEH 10
01.08.2022r.

ABTOpHU30BaH-
HBIA JOCTYII.
ITo3Bonser
JIOTIONTHATD U
YTOUHSTD
CBEJICHHS O
MyOJIMKAIUSIX
YUEHBIX
KBI'Y,
MMEIOUTNXCS B

PUHI]

IBC
«KoHcyabTaHT
CTYJAEHTa»

13800 uzmaguii o
BCEM 00J1acTIM
3HAHWUH,

BKJIIOUAeT Oosiee
gyem 12000
Y4eOHUKOB U
Y4eOHBIX MTOCOOUI
s BO u CIIO, 864
HaMEHOBaHUM
XKypHasoB u 917
MOHOTrpadui.

http://www.studmedlib.ru
http://www.medcollegelib.ru

000
«ITonurexpecype»
(r. Mocksa)
Horosop
Ne310CJ1/08-2021
Ot 30.09.2021 1.
AKTHBEH 10
30.09.2022r.

TTonHbIit
JOCTYTI
(peructpanus
no IP-anpecam
KBI'Y)
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6. «dnexrponHas | Komnekuus http://www.studmedlib.ru 000 TTonubmit
0ubaIHoTEKA «Megmmuna (BO) «ITomuTexpecype» TOCTYTI
Texuudeckoro | [DOTAP-Menna. (r. Mocksa) (peructpanus
By3a» (ABC Books in English Horosop no IP-agpecam
«KoHcyabTanT | (KHUTW Ha Ne288CJ1/04-2021 KBI'Y)
CTYIEHTA») aHIVIMHACKOM Ot 20.04.2021 .
SI3BIKE)» AKTUBEH 10
20.04.2022r.
7. 9BC «JIaub» | DIEKTPOHHBIE https://e.lanbook.com/ 000 «3bC TTomHbrid
BEpCHUU KHUT JIAHb» (1. CaHKT- JOCTYTI
BEIYLINX [etepOypr) (peructpanus
H31aTEIBCTB Jorosop no IP-anpecam
y4eOHOH 1 Hay4yHOU Nel12EI1/223 KBI'Y)
JUTEPATYyPHI ot 09.02.2021 r.
(B TOM ymCIHE AKTHUBEH J10
YHUBEPCUTETCKUX 28.02.2022r.
W31aTENIbCTB), TaK U
3IIEKTPOHHBIE
BEpCUH
MIEPHOAMIECKUX
HU3JaHUM T10
Pa3TMYHBIM
o0JacTaM 3HaHUH.

8. | HauuonaabHasi | OObeTUHEHHBIN https://H306.pd OI'bY Hocrym ¢
JIEKTPOHHASL | JIEKTPOHHBII «Poccuiickas 3JIEKTPOHHOIO
oubauoTexka | Katajor (GOHIOB rocyapCTBEHHAs YUTaIHHOTO
PI'b pOCCHIICKUX OMOIIMOTEKa» 3ama

OubIMOTEK, Horosop OubIMoTeKn
coJieprKaIIni Nel01/HOb/1666- KbI'y
4331542 ot 10.09.2020r.
3EKTPOHHBIX Cpoxom Ha 5 neT
JOKYMEHTOB
00pazoBaTeILHOTO U
Hay4JHOTO XapakTepa
MO Pa3TUIHBIM
OTpacysiM 3HAHHUU
9. IBC 107831 http://iprbookshop.ru/ 000 «Aii I[Tu 2p TTomHabri
«IPRbooks» myOJIMKaIi, B T.4.: Menana» JIOCTYyH
19071 — y4eOHBIX (r. CapatoB) (peructpanus
n3IaHni, 6746 — Horosop no IP-agpecam
Hay4HbIX U3IaHUM, Ne7821/21 KBI'Y)
700 xomnekuui, 343 or 02.04.2021 .
*KypHana BAK, 2085 AKTHUBEH 10
ayIHOU3JIaHUH. 02.04.2022r.
10. | 3BC «lOpaiiT» | DNeKTpOHHbIE https://www.biblio-online.ru/ 000 [Monnerit
aaa CIIO BepcUM y4eOHOU 1 «DNEeKTPOHHOE JOCTYII
Hay4JHOU M3/IaTENIbCTBO (perucrpanus
JINTEPaTyphl FOPAMT» o [P-anpecam
H3/1aTEJIbCTB (r. Mockga) KBbI'Y)
«tOpaiit» ansa CI1O Jorosop
U 3JIEKTPOHHBIE Nel192/EI1-223
BEpCUU Ot 29.10.2021 r.
MEPUOTUNIECKUX AKXTHUBEH J10
HM3JTaHUH 110 31.10.2022 1.
pa3INIHbIM

00J1aCTAM 3HAHUHA.
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11. | Polpred.com. | O630p CMU Poccun http://polpred.com 00O «Ilonmpen Hocrym mmo
HoBocTn. 1 3apyOeKb4. CIIPaBOYHUKN [P-anpecam
0630p CMU. | IlonHble TEKCTHI + besBo3mesHo KBI'Y
Poccusi u ananutuka u3 600 (6e3
3apyoeskbe n3naHuii mo 53 o(hHUIMaTHEHOTO
OTPaCIIIM JIOTOBOPA)
12. | Ilpe3ugentckan | boree 500 000 http://www.prlib.ru OI'bY ABTOpH30BaHH
Ou0HOTeKA | DIEKTPOHHBIX «IIpe3uaeHTckast | BbIi JOCTYI U3
um. b.H. JIOKYMEHTOB TI0 OMONMOTEKA UM. OMOINOTEKH
Eabuuna ncropun OtedecTsa, b.H. Enprinnay (ayn. Ne214)
poccuiickoit (r. CaHkT-
rOCYIapCTBEHHOCTH, [Terepbypr)
PYCCKOMY SI3BIKY U Corsanmenue ot
paBy 15.11.2016r.

Cpokom Ha 5 net
(c manpHEHTIIEH
POJIOHTalneN)

— Kpome Toro obyuaromiuecs MOTYT BOCIOJIB30BaThCS MPOGECCHOHATBHBIMUA TTOMCKOBBIMH

CHCTEMaMHU:
22. IlonHoTtekcToBas 6a3a manHbix ScienceDirect: URL: http://www. sciencedirect.com.
23. Maremartudeckas uaTepHeT-0nomoreka URL: https://math.ru/lib/cat/

Jiist 5pPeKTHBHOTO YCBOCHUS TUCIUILIMHBI, TIOMUMO Y4€0HOTO MaTepuaa, CTyIeHTam

H€06XOI[I/IMO IMOJIB30BaThCA JaHHBIMU BCGMHpHOﬁ CCTUu I/IHTepHCT, TaKUMH CaI\/JITaMI/I, KakK:

24. PlanetMath.Org — MaTtemaruueckas SHIIUKIONEIS
25. I'moccapwmii mo MmareMatuke http://www.glossary.ru/cgi-in/gl_sch2.cgi?RMgylsgyoqg
26. Hayunas snextponHas 6ubnuorexka eLIBRARY.RU http://www.elibrary.ru
27. OnexkTpoHHO-OMbMMOTEeYHas cuctema «Jlanby» https://e.lanbook.com/

28. ObpazoBatenbHblil MaTeMaTuueckuii cait URL: http://www.exponenta.ru

U 6UO08 CAMOCMOAMENbHOU PAdOmbl.

7.6. Memoouueckue yKazanusa no npoeedenu1o paiuiHulX y4eonslx 3aHamuil

VYyeOHass pabora mo AgucuMIUIMHE «AJredpa, reoMeTpus U TOMOJOTHS» COCTOUT W3
KOHTAKTHOM paOoThl (JIEKLIUH, TPAKTUYECKUE 3aHATHUS) U CAMOCTOSTEIbHON pabOTHI.
Jls OATOTOBKM K NMPAKTHYECKUM 3aHSATHSIM HEOOXOAMMO PAacCMOTPETh KOHTPOJIbHbBIE

BOIIPOCHI,

npu HeO6XO)II/IMOCTI/I O6paTI/ITLC$I K peKOMeHﬂyeMOﬁ JIMTEPAType,

HCIMOHATHBIC MOMCHTBI B BOIIPOCax I YACHCHUA UX Ha NPCACTOAIICM 3aHATHUH.

Memoouueckue pekomenoayuu no Uy4EeHu0 OUCYUNIUHBL
«Anzeopa, zeomempusa u monoa02ua» 013 00OYUAIOUUXCA
[Ipuctymas Kk W3y4eHUIO AMCIUIUIMHBI, 00y4YaromeMycss HEOOXOJIUMO O3HAKOMHUTBHCS C

3alrcaTb

TEMaTUYECKUM TUUIAHOM 3aHSTHH, CIIMCKOM PEKOMEHJOBAaHHOW yueOHOW nureparypbl. Cremyer
YACHUTH IMOCJIICAOBATCIBbHOCTE BBIIIOJTHCHUA HWHAWBUAYAJIBHBIX y‘—Ie6HI)IX 3a)IaHHI>’I, 3aHECTHU B
CBOIO pabouyro TeTpaab TEMBI U CPOKH MPOBEACHUSI CeMHHApOB. [Ipu M3ydeHUU TUCIUTUTMHBI
oOyJaromuecs: BBHIONHSAIOT CIEAYIOIINE 3alaHus: W3Y4aloT PEKOMEHJOBAHHYIO YUeOHYIO W
HAYYHYIO JTUTEpPaTypy; MUIITYT KOHTPOJbHBIE PAaOOTHI; BHIOIHSIIOT CAMOCTOSITENEHBIE PabOTHI,
YYaCTBYIOT B BBIIIOJIHCHUHN IMPAKTUICCKUX 3aHaHHﬁ. ypOBeHB n I‘J'IY6I/IH3 YCBOCHUA JUCHUIIIINHBI
3aBUCAT OT aKTUBHOM M CHUCTEMAaTHYECKOW pabOThl Ha JICKIHIX, U3YUYEHHUS PEKOMEHJIOBAHHOM
JIMTEPATYPhI, BBINTOJTHCHUA KOHTPOJbHBIX TIMCbMCHHBIX SallaHI/Iﬁ

Kypc u3ydaercs Ha NeKmusix, CEMUHApax, MPH CAMOCTOSITENLHON W WHIUBUAYAITbHON
pabote oOyuatromuxcs. OOydJaromuiics JyUIsi TIOJIHOTO OCBOSHHUS MaTepuaja JOJDKEH He
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MPOIyCKaTh 3aHATUS M aKTUBHO y4acTBOBaTh B yueOHOM mporecce. JIeKIuu BKIIOYAIOT Bce
TEMBI U OCHOBHEBIE BOIIPOCHI TEOPHH U MPaKTUKU. [ MakcuManbHOU 3 (HEKTUBHOCTH U3YyUEHUS
HEOOXOJUMO TOCTOSIHHO BECTHM KOHCIEKT JIEKUMH, 3HAaTh PEKOMEHAYEMYIO MperojaaBaTeiemM
JIUTEPATypy, IMO3BOJSIOMIYIO AOMOJHHUTh 3HAHUSA M JIYYIIE NOATOTOBUTHCA K CEMHHAPCKUM
3AHATHUAM.

B coorBercTBMM C y4eOHBIM IIJJTAHOM Ha KaXAYI0 TEMY BBIIEICHO HEOOXOIUMOE
KOJIMYECTBO YACOB MPAKTUYECKUX 3aHATUN, KOTOPbIE IPOBOASTCS B COOTBETCTBUU C BOIIPOCAMU,
PEKOMEHJIOBAaHHBIMU K HW3Y4YEHHUIO TI0 OINpeAesieHHbIM TemaMm. OOyuaromuecss JOJKHBI
PEryJIpHO TOTOBUTHCSA K CEMUHAPCKUM 3aHSTHUSM U Y4acTBOBATh B 00CYXAeHUU BOIpocoB. [Ipu
MOATOTOBKE K 3aHATUSAM CJIEYET PYKOBOJCTBOBATHCS KOHCIIEKTOM JIEKIIMI U PEKOMEHI0BaHHOU
auTepatypoil. TeMaTu4yeckuil TIaH AUCHUIUTHHBI, Y4eOHO-METOUYECKIEe MaTepUalbl, a TaKkKe
CIIUCOK PEKOMEHI0BaHHOM TUTEpaTyphl IPUBEACHBI B paboyeil mporpamme

Memoouueckue pexomenoayuu npu padome HA0 KOHCHEKMOM
60 8pems nPoBedeHUs J1eKyuu

B mpouecce NeKIMOHHBIX 3aHATHH 1edecooOpa3HO KOHCIEKTUPOBATH  y4eOHBIN
MaTepuai. J{as 3Toro UCHOIB3YIOTCS OOIIUE U YTBEPAUBIINECS B MPAKTHKE MIPABHIIA, U IPUEMBI
KOHCIIEKTUPOBAHUS JICKIUH.

KoncnekTtupoBanue JIEKIHUM BEAETCS B CIELHUAIBHO OTBEICHHOW IJI 3TOr0 TETPAH,
KOKJbI JIMCT KOTOPOM JOJDKEH UMETh MOJs, Ha KOTOPbIX [JENAalTCAd TIOMETKH W3
PEKOMEH/IOBAaHHOW JIUTEPATYPHI, JOMOJHSIOINIME MaTepHall MPOCIYIIAHHOW JIEKIIUH, a TaKkKe
MOIYEPKHUBAIOIINE OCOOYIO BAXKHOCTh T€X HJIM UHBIX TEOPETUUECKUX TOTOKECHHM.

[lenecooOpa3Ho 3aMMCHIBATh TEMY U TUTAH JICKIHHA, PEKOMCHIYEMYIO JIMTEPATYPY K TeMe.
3anucu paszenoB JIEKIUU JOJKHBI MMETh 3arojIOBKH, IMOA3arojOBKH, KpacHble cTpoku. s
BBIJICJICHUSI PA3JI€TIOB, BBIBOJIOB, ONPEACIICHUM, OCHOBHBIX MACH MOMXHO HCIIOIh30BaTh I[BETHHIC
PYYKHU U GIOMaCTEpHI.

Ha3BanHble B TEKIMM CCHIIKA HAa IEPBOUCTOYHUKH HAJIO TIOMETUTH Ha IMOJISIX, YTOOBI IPH
CaMOCTOSITENIbHOM paboTe HalTM W BOUCaTh HUX. B KOHCIEKTE JOCIOBHO 3alMCHIBAIOTCS
onpeneneHus NoHATUH. OcTaabHOE JOJDKHO OBITH 3amucaHO CBOMMHM cioBamu. Kaxmomy
CTYIEHTY HEOOXOAMMO BBIPaOOTaTh W HCIIOJIB30BATh JOMYCTUMBIE COKpallleHUs Hanbolee
pacrpocTpaHEeHHBIX TEPMUHOB U TTOHSTUH.

Memoouueckue pekomenoayuu no NOO2OMOEKe K NPAKMUYECKUM 3AHAMUAM

[IpakTuueckrne (ceMUHApCKHE) 3aHATHS — COCTaBHAas dYacTh Yy4eOHOro mpoliecca,
rpynmnoBas ¢gopma 3aHATHH NpU aKTUBHOM YydacTUW CTynaeHToB. [lpakTuueckue 3aHATHSA
CIOCOOCTBYIOT yIayOJeHHOMY H3YYCHHIO HauOoJee CIOXKHBIX MpoOJieM HAyKu M CIyXKaT
OCHOBHOU ()OpPMOIi TTOJIBEJICHUSI HTOT'OB CAMOCTOSITEIIBHON pabOThI 00yJIArOIIIHXCSI.

[enpro MpakTUYECKUX 3aHSATUH SABIAETCS YIIyONeHHE W 3aKperieHHE TEOPETHUYECKHX
3HaHI/II\/JI, IMMOJTYYCHHBIX 06y‘~IaIOHII/IMI/IC$I Ha JICKOUAX W B IPOHECCE CaMOCTOATCIIbHOIO M3YUCHUA
yueOHOro MaTepuana, a, CleoBaTelbHO, (OPMUPOBAHHUE Yy HUX OMpEACNECHHBIX YMEHHH U
HAaBBIKOB.

B xozme mOATrOTOBKM K CEMHHAPCKOMY 3aHITHIO HEOOXOIMMO MPOYUTATH KOHCIEKT
JICKOWH, H3YYUTH OCHOBHYIO JIMTCPATYPY, O3HAKOMUTHLCA C }IOHOHHHTGHLHOﬁ Jn/ITepaTypoﬁ,
BBIMIOJTHUTH TMpakTU4eckue 3adaHus. llpu ATOM y4yecThb peKOMEeHJAlUU MpernofaBaTens u
TpeboBaHusi mporpamMmbl. JlopaGaThiBaTh CBOM  KOHCHIEKT JIEKIMH, Jejias B HEM
COOTBETCTBYIOIIIME 3alIMCH U3 JTUTEPATYPHI.

KemxarenbHo npu IIOATOTOBKE K MPAKTUYICCKUM 3aHATUAM 110 JUCHUIIIINHEC
OJIHOBPEMEHHO HCIIOIh30BaTh HECKOJIBKO HCTOYHHUKOB, PACKPHIBAIOIINX 33/IaHHBIE BOMIPOCHI.

Memoouueckue pekomenoayuu no OP2AnU3aAyUU CAMOCMOAMENbHOU PAdombl

CamocrosiTenbHass paboTa OOyYaOMIMXCS - CIMOCOO AaKTHUBHOTO, IeJIEHANPaBICHHOTO
MPHOOPETEHUs CTYIEHTOM HOBBIX I HETO 3HAHWM M YMEHUI 06€3 HEMOCPEICTBEHHOTO Y4acTus
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B 3TOM MpoIiecca npemnoaaareneid. [loBpIieHne poyin cCaMOCTOATEILHON PabO0Thl 00yJaIOITUXCs
IPY IPOBEICHUH PA3IMYHBIX BUAOB yUEOHBIX 3aHATUN MPEATIONIATraeT:

— ONTHMH3ALMIO METOJOB OOy4YeHHs, BHEAPEHHE B Y4EOHBIM MpPOLECC HOBBIX
TEXHOJIOTHI 00y4eHHUs], TTOBBIIIAIOIINX MPOU3BOAUTEIBHOCTh TPYya MpEroaaBaress, akTUBHOE
UCIIOJIb30BaHNE NH(DOPMAIIMOHHBIX TEXHOJIOTHMA, MTO3BOJSIONINX 00yJaromeMycsi B yI00HOE ISt
HEro BpeMsi OCBauBaTh yUeOHBIN MaTepHall;

—  BHEJpPEHUE KOMIbIOTEPU3UPOBAHHOI'O TECTUPOBAHUS;

—  COBEpIICHCTBOBAHUE METOJMUKH IIPOBEJACHUS IPAKTUK U HAyUYHO-UCCIIEA0BATEIbCKOM
paboThl 00yYaromuXCcs, MOCKOJIbKY MMEHHO 3TH BU/AbI y4eOHOHW pabOThl B MEPBYIO OYEpenb
TFOTOBAT O0YYAIOUINXCSA K CAMOCTOSITEIIbBHOMY BBITIOJIHEHUIO TPO(ECCHOHATILHBIX 3a/au.

CamocrosarenbHass paboTa NPUBOAUT CTYACHTAa K TIIOJYYCHHIO HOBOTO 3HAHUS,
VOOPSAOYEHUIO U YIUIYOJEHUIO  HMMEIOIIMXCS — 3HaHWM, (OPMUPOBAHHUIO y  HETO
npodeCCHOHATIBHBIX HAaBBIKOB U yMEHUH. CamMocTosATeNbHAs paboTa BBITOIHACT psA (YHKIUIL:
pa3BUBAOIYIO, HH(POPMAIMOHHO-O0YYAIOIIYI0, OPUEHTHUPYIOIIYIO U  CTUMYJIHPYIOUIYIO,
BOCIMTBIBAIOIYIO, UCCIIEI0BATENBCKYIO.

B pamkax kypca BBIIOJIHAIOTCS CIEAYIOIINE BUJIbI CAMOCTOSATEIHHON PabOThI:

1. ITpopaboTka yuyebHOrO MaTepuana (1o KOHCIIEKTaM, Y4eOHOM 1 HaydHOH TuTeparype);
2. BoinmonHeHue pa3HOYPOBHEBBIX 3a71a4 U 3aaHHIA;
3. Pabora c Tectamu ¥ BOIIpOCaMu AJIsi CAMOIIPOBEPKH;

CryneHTaMm peKOMEHyeTCsl C CaMOro Havajia OCBOEHUS Kypca paboTaTrh ¢ IUTepaTypoi u
npeUiaraéMbIMU 33/IaHUSIMHE B ()OpME MOATOTOBKH K OYEPEIHOMY ayIUTOPHOMY 3aHATHIO. [Ipn
9TOM aKTYaIM3UPYIOTCS UMEIOIIMECs 3HAHMs, a TakKe co3laeTcs 0asza I yCBOSHHS HOBOTO
MaTepuaia, BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPbIE CTYAECHT M10JIy4aeT B ayJUTOPUH.

IIpn ocBoeHMHM Kypca CTYIEHT MOXET I0JIb30BaThcs OWMONMMOTEKOM By3a, KOTOpas B
MOJTHOM Mepe o0ecredeHa COOTBETCTBYMomIeH nmTeparypoil. CamocrosiTenbHas pabora
CTYJIEHTOB NPEIyCMOTpEeHa Y4YeOHBIM IIJJTAHOM M BBHIMOJHSAETCS B 00fA3aTENLHOM MOPSIKE.
3aaHus MPEASIOKEHbI IO KaX/10M N3y4aeMON TeMe U MOTI'yT TOTOBUTHCS MHJMBUIYaJIbHO WIN B
rpynmne. [lo Heo6X0AUMOCTH CTYAEHT MOXKET 00palaThCs 32 KOHCYJIbTallUel K IPEernoaaBaTesio.
BrinonHenue 3a1aHnii KOHTPOJIMPYETCS U OLIEHUBAETCSI IPEIIOJABATEIIEM.

Jlis  yCHENIHOTO CaMOCTOSITENIFHOTO HW3YYEHHS MaTepuana CerojHs HCHOIb3YIOTCS
pa3IuyHbIe CpeAcTBa OOYy4EHHs, CpPEeIU KOTOPBIX 0CO00€ MECTO 3aHMMAIOT MH(OpPMAallMOHHBIE
TEXHOJIOTUM PA3HOTO YPOBHS M HANpaBIEHHOCTH: DJIEKTPOHHbIE YYEOHHKH M KYpPChl JEKIMA,
0a3pl TECTOBBIX 33JaHUN WM 3a7ad. DJIEKTPOHHBIM y4eOHUK MPEICTABIAET COOON MpOrpaMMHOE
CPEICTBO, MO3BOJIAIONIEE NMPEACTABUTD U1l U3YUYEHUs TEOPETUUYECKUI MaTepuall, OpraHu30BaTh
anpoOHpoBaHUE, TPEHAXK M CAMOCTOATEIbHYIO TBOPUECKYIO padOTy, IOMOTaloIIee CTyAEHTaM U
IIPENOAABATENI0 OLCHUTh YPOBEHb 3HAHWW B ONPEICICHHOW TEMaTHKE, a TAK)XKE COJAEprKallee
HEO0OXOUMYIO CIIPABOYHYIO HH(POPMAIIUIO.

Jlis ycrnemHoi OpraHu3alliid CcaMOCTOSITENbHON paOOThl BCE aKTHBHEE MPHUMEHSIOTCS
pazHooOpa3Hble 00pa3oBaTelibHbIE pecypchl B ceTu VIHTepHeT: CUCTeMbl TECTHPOBaHMS,
BHUPTYaJIbHBIE JIEKIIUH, IIPH 3TOM I0JIb30BATENI0 JTOCTATOYHO UMETh KOMIIBIOTEDP U MOAKIIOUEHUE
K HTepHer.

Bosbiioe BocniuTatenbHoe U 00pa30BaTENIbHOE 3HAUEHHE B CAMOCTOSITEILHOM Y4eOHOM
TpYZAE CTyJeHTa UMEET CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YXAA€T U MOJEPKUBAET BHUMaHUE
Y MHTEPEC, MOBBIIIAET aKTUBHOCTH NAaMATH M MBILIUICHUS, [T03BOJISIET CTYIEHTY CBOEBPEMEHHO
OOHapyX HUTb M YCTPAaHUThH JONYLIEHHbIE OIIMOKH M HEIOCTATKH, OOBEKTHBHO OIpPEAEIUTH
YPOBEHb CBOMX 3HAHUM, NPAaKTHUECKUX yMeHHH. Camoe JOCTYMHOE€ M IPOCTOE CPENCTBO
CaMOKOHTPOJISI C MPUMEHEHHEM HH(POPMallMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUHN - 3TO Pl
TECTOB «oOn-line», KOTOpbIE MO3BOJSIOT B PEKUME PEATbHOTO BPEMEHU OINpPENEIUTh CBOU
YpOBEHb BJAJE€HUS NPEIMETHHIM MaTepUaloM, BBISIBUTh CBOM OIIMOKM M  IOJYYUTh
PEKOMEH AU TI0 CAMOCOBEPILIEHCTBOBAHMUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcro nuteparypy MOXKHO pa3JelIuTh Ha YYEOHMKH M y4eOHbIE MOCOOMS, OpUTHHAIBHBIE

Hay4yHble MOHOTpauuecKre UCTOYHHKHU, HayyHble MyOJUKaluu B mepuoanyeckoil neuaru. U3
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HUX MOJXKHO BBIJICIUTh JIUTEPATYpy OCHOBHYIO, IOIOJNHUTEIBHYIO U JIHTEPATypy IJis
yrayOIeHHOTO U3YYCHUS JUCITUILTAHBL.

W3yueHne MUCHMIUIMHBI CIIEAyeT HAaYMHATh C y4eOHWKa, MOCKOJIBKY y4eOHUK — 3TO
KHHUTA, B KOTOPOW H3JIOKEHBI OCHOBBI HAYYHBIX 3HAHUU IO OMPEICIICHHOMY NpPEIMETy B
COOTBETCTBUH C IEIISIMU H 33]]a4aMH 00Y4CHUSsI, YCTAHOBJICHHBIMU TIPOTPAMMOM.

[Ipu pabore ¢ nuTeparypoil HEOOXOAMMO YYUTHIBATH, YTO MUMEIOTCS Pa3IUYHBIC BUIBI
YTEHUSI, U KQX/IbIF U3 HUX UCIIOJIB3YETCS Ha ONPECICHHBIX ATallaX OCBOSHHS MaTepraa.

Ilpedsapumenvroe 9TeHVE HANPABICHO HA BBISIBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U TMOWCK WX 3HAYCHHUS B CIPABOYHON JuTeparype. B 4YacTHOCTH, NMpH YTEHUH YyKa3aHHOMH
JUTEPaTypbl HEOOXOAUMO MOIPOOHEUIIIMM 00Pa30M aHATM3UPOBATH TIOHSTHSL.

Cke03H0€ umeHue IPEaNONaraeT MPOYTEeHUE MaTepruaia OT Havana 10 KoHa. CKBO3HOe
YTEHUE JUTEPAaTyphl U3 TPUBEACHHOTO CIHCKA JaeT BO3MOXHOCTH CTYACHTY C(HOPMHpPOBATH
CBOJI OCHOBHBIX MOHATHI U3 U3y9aeMOU 001acT U CBOOOIHO BIIAJIETh UMH.

Bvibopounoe — Hao00pOT, UMEET LENBIO MOMCK U OTOOP MaTepuasia. B pamkax jgaHHOTO
Kypca BBIOOpOYHOE YTEHHUE, KaK CrI0c00 OCBOEHUS COAEPIKaHUS Kypca, JOJDKHO UCIOIB30BATHCS
IIPU TIOJITOTOBKE K PAKTUYECKUM 3aHSATHSIM IO COOTBETCTBYIOIIUM pa3zeiiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKUH pa30op TEKCTa C IMOCIEAYIOIIUM €ro
KOHCIIEKTUPOBAHHEM.

Lenbto uzyuaroweco 9TeHus SBISETCS TIyOOKOE W BCECTOPOHHEE NMOHMMAaHHE Y4eOHOMH
uHpopmanuu.

[TonroroBka K SK3aMEHY JOJDKHA TPOBOJMTHCS HA OCHOBE JICKIIMOHHOTO MaTepuala,
Matepuala MPaKTHYECKUX 3aHITUH C 00s3aTEeIbHBIM OOpAIICHUEM K OCHOBHBIM YYEOHHKAM I10
Kypcy. OTO TMO3BOJUT HWCKIIOYUTh OMIMOKM B TIOHMMaHWUU Marepuasia, OOJIETYUT €ro
OCMBICJICHHE, IPOKOMMEHTHPYET MaTepUal MHOTOYHCICHHBIMH TPUMEPaMHU.

Memoouueckue pekomenoauuu 01 NOO20MOBKU K IK3AMEHY.

Ok3aMmeH B 1-M cemecTtpe sBisieTcst (POpMON HMTOTOBOTO KOHTPOJS 3HAHUN M yMEHHM
00yyaroImuxcst o JaHHOM JUCLHUIUIMHE, NOJYYEHHBIX Ha JICKIUX, IPAKTUYECKUX 3aHATUSAX U B
IIPOLIECCE CaMOCTOSITENbHON paboThl. OCHOBOM Jii ONpPENENIEHUsS] OLEHKHU CIYKUT YpOBEHb
yCBOEHHsI OOy4aroIlMMHUCS MaTepHajia, MNpeayCMOTPEHHOro JaHHOW paboueil mporpamMMoii.
K 3K3aMeHy JOIMyCcKaroTCsl CTYyACHTHI, HaOpaBmme 36 u Oojiee OAIOB MO UTOraM TEKYIIETO U
IPOMEKYTOUHOro KOHTpoJsl. Ha sk3ameHe cTyaeHT MoxeT HaOpath oT 15 1o 30 6asos.

B mnepuon moarotoBku K 5K3aMeHy oOydaroliuecs BHOBb oOOpamfatoTcsi K ydeOHo-
METOANYECKOMY MaTepHally U 3aKperIsSioT IPOMEXKYTOUHbIE 3HAHUS.

[ToaroroBka oOy4aroierocs K 3k3aMeHy BKJIIOUAeT TPH dTara:

— caMocTosTeIbHas paboTa B TEUEHHUE CEMECTPa,;

— HEIMOCPE/ICTBEHHAs IMOArOTOBKAa B JHHU, MPEALIECTBYIOIINE HK3aMEHYy MO TeMaMm
Kypca;

— MOATOTOBKA K OTBETY HA 9K3aMEHAIIMOHHBIE BOIIPOCHI.

ITpu moAroToBKe K 3K3aMEHY 00YyYaroluMcsl 11e€JecO000pa3HO MCIOIb30BaTh MaTepHalIbI
JeKUUH, y4yeOHO-METOJUYECKHE KOMIUIEKCHl, OCHOBHYIO U JIOMOJHHUTEIBHYIO JIUTEpaTypy.
Ha sk3ameH BBIHOCUTCS MaTepuall B 00beMe, IpeJyCMOTPEHHOM paboueit mporpaMMoil yueOHoi
JTUCIIUIUIMHBI 38 CEMECTp. DK3aMeH MPOBOJIUTCS B MUCbMEHHOM / YCTHOU (hopme.

IIpu mpoBeneHNM 3K3aMeHa B NMUCBMEHHOH (YCTHOH) (opMme, Beayluil mpenoiaBaTeb
COCTaBJISIET HK3aMEHALIMOHHBIE OUJIETHI, KOTOPBIE BKIIOYAIOT B CE0s: TEOPETUUYECKUE BOIIPOCHI U
3agaun. DopMynHpoBKa TEOPETHUECKUX 3aJaHHil coBMagaeT ¢ (OPMYIHUPOBKON TIepedHs
HK3aMEHALIMOHHBIX  BOIPOCOB, JOBEIEHHBIX /O CBEACHHUS OOYYaIOIIMXCS  HaKaHyHe
9K3aMeHalMoHHOH ceccuu. CopepkaHHe BOIPOCOB OJHOTO OMiIeTa OTHOCUTCS K Pa3iIMYHBIM
paszesniaM IporpaMMel ¢ TeM, YTOObI 0oJiee MOJTHO OXBATUTH MaTepuai y4eOHOM TUCITUIIINHEI.

Ha moaroroBky otBeta Ha Omier Ha 3k3ameHe orBoautcs 40 munyT. [Ipu mpoBeneHnmn
MHMCBMEHHOT0 3K3aMeHa Ha paboTy OTBOIUTHCS 60 MUHYT.
Pezynbrar ycTHOrO (MMCbMEHHOTO) 3K3aMEHa BHIPKAETCS OLIEHKAMU:
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Ouenka «omauuno— om 91 0o 100 6annoe — TeopeTHUECKOE CONEP)KaHME Kypca OCBOCHO
HOJTHOCTBIO, 0€3 TPOoOEsioB, HEOOXOIMMBIE MPAKTHYECKUE HABBIKM PAbOThI C OCBOGHHBIM MAaTE€pHaTIOM
copmupoBanbl. Bee mpemycMoTpeHHBIE TIporpaMMoii oOydeHHs ydeOHbIe 3ajaHusi BBINMOIHEHBL Ha
SK3aMEHE CTYICHT JIEMOHCTPHUPYET TITyOOKHe 3HAHMS MPETyCMOTPEHHOIO MPOrpaMMOi Marepuara, yMeeT
YETKO U JIOTHYECKH I0CIIe/IOBATEIbHO OTBEYATh Ha MOCTABJICHHbIE BOIIPOCHL

Ouenxa «xopowioy — om 81 0o 90 6annoe — TeOpeTHUECKOE COACPKAHUE Kypca OCBOCHO,
HE0OXOMMBbIE MPAKTHYECKHE HaBBIKK PabOThI c(hOPMUPOBAHBL, BBIOIHEHHbIE YIeOHBIE 3aJaHusI COACPKAT
He3HaUMTeNbHbIe ommOKy. Ha sK3ameHe CTy[IeHT NEeMOHCTPHpPYET 3HAHMS OCHOBHOTO (IIPOrPaMMHOIO)
Marepuaria, J0IycKaeT HETOYHOCTH IIPY OTBETE Ha MOCTABJICHHbIE BOIIPOCHL.

Ouenka «yooenemeopumenbhoy» — om 61 0o 80 6an106 — TEOPETUUECKOE COJCPKAHUE
Kypca OCBOEHO HE IOJIHOCTBIO, HEOOXOAMMbIE MPAKTUYECKUE HABBIKK PabOTHl c(hOpMUPOBAHEI
YaCTUYHO, BHITIOJTHEHHBIE yueOHbIE 3aJaHus cojepkaT rpyOsie ommOku. Ha sk3ameHe cTyneHT
JEMOHCTPUPYET 3HAaHUE TOJIBKO OCHOBHOTO MaTepuana, OTBEThl COJEp)KaT HETOYHOCTH,
HapyIlIeHa MOCIe0BATEeILHOCTD U3JI0KEHUS MaTepuaa

Ouyenka «neyooenemeopumenvhoy — om 36 00 60 6ann0é6 — TEOPETHUECKOE
collep’kaHWE Kypca HE OCBOCHO, HEOOXOJIMMBbIE MPAKTUYECKUE HaBBIKU paboOThl HeE
c(hOpMHUPOBAHKI, BHITIOJTHEHHBIC YICOHBIC 3aaHUsI COJIEPKAT IPyOble OMMOKH, TOTOTHUTEIbHAS
camocTosiTeNlbHas paboTa HaJ MaTepuaioM Kypca He MPUBEAET K CYIIECTBEHHOMY MOBBILICHUIO
Ka4yecTBa BBINIOJHEHHsS y4eOHBIX 3afaHuii. Ha skx3ameHe CTyIeHT AEMOHCTPHPYET HE3HaHHE
3HAYUTENbHON YacTW MPOrpaMMHOIO MaTepuaia, CYHIECTBEHHbIE OINMOKM B OTBETax Ha
BONIPOCBHI, HEYMCHHE OpPHUEHTHUPOBATHCS B MaTepuayie, HE3HAHWEC OCHOBHBIX TOHATHUI
JUCITUTIIAHBI
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8. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHbL
8.1. Tpebosanusn Kk mamepuanbHo-mexHUUecKOMy 00ecneueHuIo

Jnia peanuzanuu pabodei mporpaMMbl TUCHUIIIMHBI UMEIOTCS CIIeIMabHbIE TOMEILIEHUS
JUTSL TIPOBEJICHUS 3aHSITUN JIGKIIMOHHOTO M CEMHUHAPCKOTO THUIIA, TPYIMITOBLIX W WHIUBHUIYAIbHBIX
KOHCYJIbTAIMM, TEKYIIEro KOHTPOJISI U MPOMEKYTOYHON aTTECTAllMM, a TAaK)Ke MOMEIIECHUs IS
CaMOCTOSITENIbHOW PAa0OThl M TIOMEINEHHUS JUIsl XpaHEHHS W OOCIyXHBaHHS OO0OpYyIOBAaHUS.
CrieunanbHble TOMEUICHHS] YKOMIUIEKTOBAHbI CIICUATM3UPOBAHHON MEOENbI0 U TEXHUYECKUMU
CpeICcTBaMU OOyUYEHUSsI, CITY>KAIIMHU IS IIPEACTABIICHUS HHPOPMAITUU OOJBIIION ayIUTOPHUH.

JUis  mpoBelneHUss 3aHATUN  JIGKIIMOHHOTO THUIMAa HUMEIOTCS  JEMOHCTPAlMOHHOE
0o0opyI0BaHue.

[Ipu npoBeneHny 3aHATUH JIGKIIMOHHOTO/ CEMUHAPCKOTO THUIIA UCIIOIB3YIOTCS:

JUYEH3UOHHOE NPOSPaAMMHOe 0becneyeHue:

- IIponykter Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise);

- AO «Jlaboparopust Kacrepckoro» -mpaBa Ha mporpammHoe obecniedenue Kaspersky
Endpoint Security mns OusHeca — CraHmapTtHeii RussianAHTHBHpPYCHOE MPOTPaMMHOE
obecrieuenue Dr.Web Desktop Security Suite.

- 000 «/lokTop BeO» - MpaBa Ha MUCIOJIBL30BaHKUE IporpaMmMHOro obdecreueHus Dr.Web
Desktop Security Suite AutuBupyc + Llentp ynpasnenus na 12 mec., 200 I1K

€80000HO pacnpocmpatsiemvle NPOSPaAMMbL:

— AcademicMarthCADLicense - maremaTtudyeckoe MpOrpaMMHOE oOecredyeHue, KOTOpoe
MO3BOJIIET  BBIMOJIHATH, AHAIM3UPOBATh BAKHEHIIME HMHXKEHEPHBIE pacueThl H
00MEHUBATHCS UMU;

—  WinZip mis Windows - mporpaMm AJist C)KaTHS U PACIIaKOBKH (ailyioB;

— AdobeReader nns Windows — nporpamma juist utenust PDF ¢aiinos;

— ABBYY FineReader, DjvuReader — npumnoxxenus aias pacrio3HaBaHUSl, KOHBEHTUPOBAHHUS
u pabotsl ¢ PDF u Djvu daiinamu.

—  Far Manager - KOHCONBHBIHN (haiiJIOBBII MEHEIKEP /ISl ONEPAIIHOHHBIX CUCTEM CEMEWCTBa
Microsoft Windows.

8.2 OcoOenHocTH peaJM3auMu AUCHUIUIMHBI I8 MHBAJIWAOB M JHI C
OrPaHNUYCHHBIMH BO3MOKHOCTSIMH 310POBbS

JUis CTYAEHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSl CO3[aHBl CII€LMaIbHbIE
yCIOBUA JUIs TOJIydeHHs o0pa3oBaHMA. B 1LensxX JOCTYMHOCTH TIOJIyY€HHs BBICIIErO
oOpa3oBaHus 10 00pa3zoBaTeNbHBIM MpPOrpaMMaM HMHBAJIWJAMH U JIMLAMHU C OTrPAaHUYEHHBIMU
BO3MOHOCTSIMH 3/10pPOBbsI YHUBEPCUTETOM 00ECIIEUMBAETCS:

1. AunbprepHatuBHas BepcHus oOQUIUaIbHOrO caiWta B cetn «MHTepHeT» 1Is
CIa00BUIAIINX

2. 115 MHBAIUAOB C HAPYLIEHUAMU 3peHUs (cIaboBUISAIINE, CIIETIBIE)

- NPHUCYTCTBHE ACCHUCTEHTAa, OKAa3bIBAIOIIETO OOydaroleMycsi HEOOXOIUMYIO MOMOIIb,
nyOnvpoBaHUE BCIyX CIPAaBOYHON HMH(OpMaNMKM O pacluCaHUU Y4eOHBIX 3aHATHUI; HaIuMdue
CPEACTB JUIsl YCWIEHUS OCTAaTOYHOIO 3peHHs, OpaijeBCKOW KOMIBIOTEPHOW TEXHHKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBHU3YaJbHOTO JOCTyNa K HH(OpMaluu, Mporpamm-
CHHTE3aTOpPOB PeYH U JPYruX TEXHUYECKHX CPEACTB IpHeMa-nepeaaun yueOHoH nHpopManuu B
JOCTYIHBIX popMax Jyis CTYJIEHTOB C HapYLICHUSIMH 3PEHUS;

- 3aJIaHMsI JUIS BBITIOJIHEHHS Ha SK3aMeHe/3a4eTe 3a4UThIBAIOTCS AaCCUCTEHTOM;

- TNHCHbMEHHBbIE 33/IaHUs BBINOJHAIOTCA Ha Oymare, HaJUKTOBBIBAIOTCS ACCHUCTEHTY
00y4JarmuMcs;

3.1n9 WHBAJIMJOB M JIUI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI IO CIyXY
(cmabocnplianue, TIyxue):

- Ha 3ayeTe/IK3aMeHe MPUCYTCTBYET ACCUCTEHT, OKA3bIBAIOIIUN CTYAEHTY HEOOXOIUMYIO
TEXHUYECKYI0 TOMOIIb C YYETOM HHIUBUAYAJIbHBIX OCOOCHHOCTEH (OH TOMOTaeT 3aHsATh
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pabouee MeCTO, MepeABUTaThCS, MPOUYNUTATh U OPOPMUTDH 3aJlaHUE, B TOM YHCJIE 3alKMChIBas MO
JTUKTOBKY);

- 3a4eT/3K3aMeH MPOBOJUTCS B MUCbMEHHOU (popme;

4. JIns MHBAIUIOB W JIMIl C OTPAHWYECHHBIMH BO3MOXHOCTSMHU 3JI0POBbS, WMEIOIIUX
HapyIICHUsS OMOPHO-IBUraTENILHOTO ammapaTa, CO3[JaHbl MaTEepPHAbHO-TEXHUYECKHUE YCIIOBUS
o0ecreunBarOIue BO3MOKHOCTh OECHPEMSITCTBEHHOTO JOCTyNa OO0y4aroluxcs B y4eOHbIE
MOMeIeHUsl, OOBEKTy MUTaHMs, TyaJeTHble U JPyrue MOMEIICHHsS YHHUBEPCUTETa, a TaKxkKe
npeObIBaHMS B YKa3aHHBIX TTOMEUICHUSIX (HAIHMYME PACIIMPEHHBIX JBEPHBIX MIPOEMOB, TOPyUHEH
U APYTHX MPUCITIOCOOIECHUH).

- THCbMEHHbIC 3aJ]aHMs BBINOJHSIOTCS Ha KOMIIBIOTEPE CO CHELHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CIIEYCHUEM HITH HAIMKTOBBIBAIOTCS ACCUCTEHTY;

- 110 JKEJIAaHUIO CTY/ICHTA YK3aMEH MIPOBOAUTCS B YCTHOU (hopme.

OOyuaromuecs U3 4rcia JIUI ¢ OTPaHUICHHBIMU BO3MOKHOCTSIMH 3JJOPOBBSI 00€CTICUCHBI
JMIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B (opMax, aJanTHUPOBAHHBIX K OTPaHHUUYEHUSIM
WX 3I0POBBSL.
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JIMCT UBMEHEHUWM (JIONTOJTHEHU)

B pabouyIo MporpaMmy Mo JUCHUILTHHE «AJre0pa, TeOMeTpHUs U TOMOJIOTUS
o HarpasieHuto moaroroBku 09.03.01 — MudopmaTrka u BEIYUCIUTEIbHAS TEXHUKA
(ITpocuns: ABTOMAaTH3UPOBAHHBIE CUCTEMBI 00pAaOOTKH MH(OPMAIIH U YIIPABICHHUSA )
Ha y4eOHBIHN TO/

IlepeyeHb BHOCMMBIX

Nen/m daement (nynxr) PIIJL U3MeHeHUH (10noJIHeHuiH)

IIpumeyanue

OO6cyx/ieHa U peKOMEHJI0BaHa Ha 3aceqaHuu Kadeapbl anreOpsl U AuQdepeHInaIbHbIX
YPaBHEHHH ITPOTOKOJI Ne or" " 20 T

3aBemyromuii kadenpoit /1
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IIpunoxenue 1

Pacnpenesienue 6a/1J10B TeKylero U pyoe;KHOro KOHTPOJIs

M Buo xonmponsn Cymma barnos

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

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

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

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

4. | Hmozo cymma meKyuiezo u
PyoesrcHozo Konmpons 00 70 6annoe | 0o 23 bannoe | 0o 23 v6annos | 0o 24

0annoe

5. IlepBblii 3Tan (0a30BbIii)

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

6. Bropoii 3Tan menee 700.

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

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

IHIxana oyenuganusn naanupyemuix pe3yabmamos 00y4eHus

Texymuii 1 py0exHbIil KOHTPOJIb

Cemectp [IIxana oneHuBaHUs
0-35 6amnos 36-50 6amioB 51-60 GannoB 56-70 6annoB

YactuuHoe [Tonnoe nmu | [lonnoe nnu | [lonHoe mnoceuenue
MOCEIICHUE YaCTUYHOE YaCTUYHOE ayJIUTOPHBIX
ayIUTOPHBIX MOCEIICHUE MOCEILICHHE 3aHATUH.
3aHSATUH. ayIUTOPHBIX ayJIUTOPHBIX [TonHoe BbITIONIHEHUE

1 HeynoBnerBopu- | 3aHstuii. YacTuuHOE | 3aHATHH. MPaKTUYECKHUX padoT.
TEJIbHOE BBIIIOJIHEHUE [TonHoe Brinosinenue
BBIIIOJIHEHHE MIPaKTUYECKHUX BBIIIOJIHEHHE KOHTPOJIbHBIX DPaboT,
MPaKTUYECKUX pabot. BoinonHeHue | MpakTUUECKUX TECTOBBIX  3aJaHUM,
pabor.  Ilmoxas | KOHTPOJIBHBIX pabor. OTBETHI Ha
MOATOTOBKA K | pabor, TECTOBBIX | BrimosiHeHue KOJUIOKBUYME Ha
OarIbHO- 3a/laHUi, OTBETHI Ha | KOHTPOJIbHBIX OLICHKY «OTJIMYHO.
PEUTUHTOBBIM KOJUIOKBUYME Ha | paboT, TECTOBBIX
MEPOIIPUATHSIM. OILICHKY 3a/1aHHM, OTBETHI
Crynent HE | «yJIOBJIETBOPHTE- Ha KOJUIOKBHUYME
JIOIIyCKAeTCsl K | JIbHOM. Ha OLICHKY
MIPOMEKYTOUHOM «XOPOLION.
aTTecTaluuu

HpOMe)KyTO‘IHaSI arrecranuda
Cemectp [Ikana oueHUBaHUs
Heynosner- Y 1OBIIETBOPUTEIILHO Xopouio OTan4Ho
BOPHUTEIHHO (61-80 6anoB) (81-90 6annoB) (91-100 6amnoB)
(36-60
0aJlIIoB)

CryneHt Crynenr umeet | Ctynent umeer 51-60 | CtyneHT  umeer
umeer 36-60 | 36-50 GammoB mo | bamnmoB mo wuroram | 61-70 GamnmoB Mo
0ayIoB M0 | UTOTaM TEKYIIEro | | TeKYIIEro U | UTOTaM TEKYIIETO
UTOraM pyOeKHOTO pyOeKHOTO " pyOexHoro

1 TEKYyIIEr0 W | KOHTPOJIS, Ha | KOHTPOJIS, Ha | KOHTPOJI, Ha
pyOeKHOTO HK3aMEHe Jan | DK3aMeHe Jan | SK3amMeHe Jan
KOHTpPOJIA, Ha | HOJIHBIA OTBET Ha | MOJHBIM OTBET HA | MOJHBIA OTBET Ha
9K3aMEHE He | OIMH  BONPOC M | OAMH  BONPOC U | OAMH BONPOC H
Jan  TOJHOTO | YaCTUYHO YaCTUYHO YaCTUYHO
OTBETa HHM Ha | (IOJHOCTHIO) OTBETUI | (IIOJHOCTBHIO) OTBETUI | (TIOJIHOCTHIO)
OJIMH BOIIPOC, | HA BTOpOM, a mpumep | Ha BTOpoil. Ilpumep | oTBeTHN Ha

HE crenai | cliesiaH He BEPHO. Cc/IeTaH BEPHO. BTOpOH, U TpUMEp
puMep. CcllenaH

CryneHt umeer | CtyaeHT UMeeT | MPaBUIIBHO.
Crynent 46-60 OGammoB mo | 61 — 65 OGamnoB mo | Unum ke cTyneHT
uMeer UTOraM TEKYILEro M | uToraM TeKyllero u | Ha o0a Bompoca
36-45 OGamioB | pyOEKHOTO pyOexkHOTO OTBETHJI BEPHO, a B
o UTOraM | KOHTPOJI, Ha | KOHTPOJI, Ha | 3a/1a4e, €CThb
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TEKyImero
pyOeKHOTO
KOHTpOJISI, Ha
JK3aMEHE Jani
IOJHBIM OTBET
TOJIBKO Ha
OJIMH BOIIPOC,
a npuMep
cIejaH
HETPaBUIIBHO.

HK3aMeHe
MOJHBIA  OTBET Ha
OIMH  BOIIPOC  WIHU
YaCTUYHO OTBETHJ Ha
oba  Bompoca, a
puMep HE CIIeNaH.

an

CTygeHT wuMeer 10
UTOTaM TEKYILEro |
pPyOEKHOTO KOHTPOJIS
61-70  OGamnoB  Ha
PK3aMeHe He  Jall
MOJTHOTO OTBETa HU
Ha OoaMH Bompoc. B
pelIeCHHH  [pUMepa
ecTh rpyoOasi ommoka,
KOTOpasi MOBJIMSIIA HA
OTBET,  BCJICJICTBUE
4Yero MpuMep CHEelIaH
HE BEPHO

JK3aMeHe nai
HOJIHBIM OTBET Ha
OINH BOIIPOC "

YaCTUYHO OTBETHJI Ha
BTOpPOH, U B MpUMEPE
€CTb HEJIOYETHI,
KOTOpBIE HE
MOBJIUSLIM Ha OTBET.

Crynent umeer 66-70

0ajyloB 1O  WTOTaM
TEKYIIEeTO u
pyOexHOTO

KOHTPOJIS, Ha
IK3aMeHe nan

MMOJHBINA OTBET TOJILKO
Ha oJauH Bompoc. B
npumMepe eCTh
HETOYHOCTH, KOTOpbIE
He  TOBJIMSJIM  Ha
OTBET.

HETOYHOCTH,
KOTOpbIE
MTOBIUSIIN
OTBET.

HC
Ha
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