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1. Heab n 3axa4M 0CBOCHUS AUCHUILINHBI.

OnHOM M3 LEHTPANbHBIX JAUCHUIUIMH MAaTEMAaTUKU SABISETCA anredpa U ee MPUIIOKEHUs.
Ee smeMeHTHl M3ydaroTCs, HA4MHAs CO IIKOJBHOIO Kypca MaTEeMaTUKH KOHYas IPOrpaMMoOin
By3a. [TaBHBIMU HeNsIMU IUCHUILIMHBI «JIMHEHHass anreOpa M aHAIUTUYECKas T'€OMETPHUS»,
IIpernojaBacMoOi Ha IIEPpBOM  KypC, SBJIETCA II€PBOHAYAIbHOE M3YyYEHHE OCHOBHBIX
areOpanyeckux CTPYKTYyp M JaibHeimue (opMupoBaHHe y CTyIeHTa — alreOpandyeckoro
abCTPaKTHOTO MBILUIEHUs, TAK HEOOXOAUMOTrO B CBSI3U C MPOUCXOASIICH MaTeMaTu3auei Bcex
oTpacJeil 3HaHus.

IIpu m3yyeHuu Ha NepBOM Kypce NUCLHMIUIMHBI «JIuHelHas anreOpa u aHanuTHYecKas
TEOMETPHUSI» 3aKJIaIbIBAIOTCA U Pa3BUBAIOTCSI OCHOBBI TAKUX aOCTPAKTHBIX Pa3/ieloB KaK TEOpUs
Ipymi, KoJjell, NoJeld U BEKTOPHbIX MpocTpaHCTB. CTYyNEHT JOIKEH 3HAaTh OCHOBHBIE METO[bI
dopmanuzanuy, ajarOpUTMH3ALMK W peau3alMd YUCICHHBIX, MaTeMaTH4YEeCKUX MOJeNeil;
JIOJKEH BIIAZICTh MAaTEMAaTUYECKMMHU METOJAMU aHAJIU3a U CHUHTE3a ONTHUMHU3ALMOHHBIX CHCTEM.
Pemenuto ykasaHHpIX 1mpoOieM cHnocoOCTBYeT JucUMIUIMHA «JIuHeiliHas anreOpa u
AHAINTUYECKAs TEOMETPHUSD.

Henu oucyunnunvi:
* nojy4yeHue 0a30BBIX 3HAHUM HO anredpe: OmpeneNuTeNd, MaTpuyHas anredpa U perieHue
CHUCTEM JIMHEWHBIX YpPAaBHCHWH, KOHECYHOMEPHBIC JIMHEHHBIE NPOCTPAaHCTBA M JIMHEWHBIC
OIepaTopbl, OCHOBHBIE CTPYKTYpbl COBPEMEHHOH anreOpbl, OWIMHEIHbIE W KBaJApaTUYHbIE
¢bopMbl;
* [I0JIy4E€HHUE 3HAHUU 110 T€OMETPHH;
* (hopMuUpOBaHME YMEHHMH M HABBIKOB IO MCIIOJB30BaHMIO JIOTMYECKOIO almapara B Ipolecce
o0Oy4deHus;
* [10JIy4YeHHE MPEJCTAaBICHUS O ITpobIeMax 000CHOBAHUS MaTEMaTHUKH;
* pa3BUTHE JIOTMYECKOIO MBIIUICHHUS;
*OopMHpOBaHUE  HCCIIEOBATEIBCKUX  YMEHHHA  OOIIEHAYYHOTO,  CIEIHATU3UPOBAHHOTO
MaTE€MaTU4eCKOro U METOAUYECKOTO XapaKTepa;
*(popMUpPOBaHNE HABHIKOB BJIAQ/ICHHUS COBPEMEHHBIMU METOJAaMHU aHaJIM3a HayYHOM W Hay4dHO-
METOANYECKOU JINTEPATypPHI.
3aoauu oucuuniunbl:
® 3aJI0’KUTh Oa30BbIC 3HAHUS, HEOOXOAUMBIE /Il OCMBICIIEHUSI MAaTEMaTUUECKUX U JUCLUILINH;
® YCBOCHME CTYACHTAaMU OCHOBHOI'O TEOPETUYECKOTO MaTepHalla Kypca;
e BjaJieHHe aOCTPAKTHBIMU ITPUEMaMH ITOCTPOEHUS alredpanuecKux CTPYKTYp C 3a1aHHON
CHUCTEMOM OllepaLnii;
e BJAJICHHE aNTeOpOil MaTpPHII;
e cBOOOJHOE OOIIEHUE CTYACHTOB C JIMHEHHBIMU TPOCTPAHCTBAMU U X IPEOOPA30BAHUSAMU;
e BJaJIeHHE 3HAHUAMM 10 KBaIpaTUYHBIM (popmawm;
e 3HAaHHE TEOPUH KPUBBIX U ITIOBEPXHOCTEHW BTOPOrO MOPSIKA;
® YCBOCHME CTYACHTAaMH IIPOCTEUIINX 3a]]a4 AHATUTUYECKON T€OMETPHUH;
e cdopMHpPOBATh YMEHUS MPHUMEHATH MOJYyYEHHbIE 3HAHUS JUIS PEIIeHUs aaredpanyeckux u
T€OMETPUUYECKHX 3a/1a4;
e chopMHpPOBATh HABBIKK MaTEMAaTHYECKOI'O MOJEIMPOBAHUS MBICIUTEIBHOIO Ipolecca B
Pa3INYHBIX MPEIMETHBIX 00JaCTAX;
e crnocoOCTBOBaTh (HOPMUPOBAHHIO HAaBBIKOB pPAaOOTHI C y4eOHOW, HAyyHOW W HAy4dHO-
METOAUYECKOU JINTEPaTypoOil;



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

2. Mecto aucuunuHbl B cTpykrype OIIOITI BO
Hucuumnuza «JIuneiiHas anredpa W aHAIMTUYECKAs TE€OMETpPUS»  SABISETCS
aucuuIimHon  oOszarensHolt wactu bioka 1 (B1.0.04.02) ocHoBHOW 0Opa3oBareabHOM
nporpamMMbl 1o HampasieHuto moarotoBku  09.03.01 Hudopmartuka W BBIYHCIUTEIbHAS
TexHuka. Ee BKioYeHne B y4eOHBIN IJIaH C MEPBOTr0 ceMecTpa IEepBOro Kypca OmpeaessieTcs
TeM (haKTOpOM, YTO C Kypca BbICIIEH anreOpbl M aHATUTUYECKONW TE€OMETPUU HAUYMHACTCS
MaTeMaTH4ecKoe 00pa3oBaHue M0 IPYTUM JUCLUIIMHAM.

3. TpeboBaHus K pe3yJbTATaM OCBOEHUS COAEPKAHUA TUCHUIIUHBI.

B coBokymHOCTHM ¢ JApYyrMMH JIUCHHUIIIMHAMU mnpoduist «MHTenneKTyanbHble CHCTEMBI
00paboTKH MHPOPMALMHU U YIpaBICHHUS» AUCHUIUIMHA «JIuHeiHas anreOpa M aHaNUTHYECKas
reoMeTpus» HampaBlieHa Ha (OpMHpPOBaHHME CIENYIOUIEH  odujenpogheccuonanvhoil
komnemenyuu (OIIK) B coorBercTBur ®I'OC BO u OIIOII BO no HampaBieHH0 NOATOTOBKU
09.03.01 NUnTennektyalibHble CUCTEMBl 00pabOTKH MH(GOPMAIIMU U YIpaBlieHUs (KBaTu(pUKaIus
(crenenHbro) «OaKaIaBpy):

OIIK-1. CriocobeH NpUMEHATh €CTECTBEHHOHAYUHbIE U OOIIEMH)KEHEPHbIE 3HAHUS, METOIbI
MaTEMaTUYECKOTO AaHajdu3a M MOJEIUPOBAaHUSA, TEOPETUYECKOIO M IKCIEPUMEHTAIBHOIO
UCCIIEIOBaHMS B TPOGECCHOHATLHON IEATEIBHOCTH.

WNunukatopsl noctmxenus kommerenuuu OIIK-1:

OIIK-1.1. CrnocoOeH OCBOUTh OCHOBBI BBICHIEH MaTE€MaTUKH, (U3UKH, OCHOBBI
BBIUMCIUTEIbHON TEXHUKHU U IPOrPaMMHUPOBAHMUSL.

OIIK-1.2. CriocobeH pemath CTaHAAPTHBIE MPOQECCHOHATBHBIE 33a4l C IPUMEHEHUEM
€CTECTBEHHOHAYYHbIX M OOIIEMH)KEHEPHBbIX 3HAHMN, METOJ0B MaTEeMaTHMYeCKOro aHaiu3a MU
MOJIETTMPOBaHUS.

OIIK-1.3. CnocoGeH NpUMEHHTh HAaBBIKK TEOPETHMUYECKOTO M OSKCIEPUMEHTAIBHOIO
UCCIIeI0BaHUs 00BEKTOB MPO(PECCUOHATLHON 1EATEIbHOCTH.

B pe3ynbrare ocBOeHUS JaHHOM IUCHUIUIMHBI O0YYaroUics TOJIKEH:

3HaTB: OCHOBHBIE TOHATUS W pPeE3yabTaTbl MO anreOpe (Teopus MaTpHL], CHUCTEMBI
JUHEHHBIX ypaBHEHUH, JIMHEIHbIE MPOCTPAHCTBA U JIMHEWHbIE MPeoO0pa3oBaHUs, COOCTBEHHbIE
BEKTOPbI U COOCTBEHHbIE 3HAUECHUS, KBaJpaTUUYHbIE (JOPMBI, OCHOBBI TEOPUHU TPYIII U KOJIEL);
IpOCTENIINEe NOHATUS aHATUTUYECKON M JudQepeHInanbHOi reoMeTpuu (BEKTOPHI U Ollepanun
HaJ HUMH, CKaJIIPHOE U BEKTOPHOE NIPOU3BEACHHUE BEKTOPOB, MpsIMas JIMHUS HA TUIOCKOCTH U B
IPOCTPAHCTBE, IUIOCKOCTh B MPOCTPAHCTBE, HOpPMaldb U OMHOpPMaib, KPUBU3HA M KpydyeHUE
TJIOCKON KPUBO).

YMmerb: pemate CUCTEMBbl JIMHEHMHBIX YPaBHEHHM, BBIYHCIATH  OIPEICIHUTENN,
KaHOHUYECKHHM BHJI MAaTpUILl JIMHEWHBIX ONEpaTopOB, MPOBOJUTH ONEpAlMU HAaJ MaTpUIAMH U
HaxOJIUTh UX PAHT, PEIIaTh 3a/1a4M aHATUTHYECKON IeOMETPUM Ha IUIOCKOCTH U IPOCTPAHCTBE,
KJIaCCU(UIIUPOBATh alredpandeckue CTPYKTYpbl, BBIYUCIATH 0a3MC U pa3MEepPHOCTh JTMHEHHOIO
IIPOCTPAHCTBA, NPOBOAMUTH ONEpPALMU HaJ JMHEWHBIMH TNOJAIPOCTPAHCTBAMHM,  HAXOIUTh
KaHOHWYECKHH W HOpPMAaJbHBIA BUJ KBaJpaTUYHBIX (POPM, HAXOAUTh COOCTBEHHBIE BEKTOPHI U
COOCTBEHHBIE 3HAYCHMs JIMHEHMHOTrO NpeoOpa3oBaHMs, BBIYUCIATH KPUBHM3HY U KpydeHHE
KPUBBIX.



Baagers: mMerogamMu JTUHEHHOW anreOpbl, aHATHUTHYECKON TeOMETPUH, MAaTEMaTHYECKOTO

aHanmu3a A M3YYEeHUS TeOMETPUUYECKHX CBOWCTB (UIyp Ha IUIOCKOCTH M B IPOCTPAHCTBE,

arrapaToM TEOPUHU KPUBBIX U IIOBEPXHOCTEH.

4. CopepixaHue H CTPYKTYPa AUCHUTLIHHBI

Tadauuna 1. Coodepoicanue Oucyuniunel «J/luneilinas aneebpa u aHaIUMUYECKas
2eomempusy, nepeyeHb OYEeHOUHbIX CPeOCm8 U KOHMPOIUPYEeMbLX KOMNemeHYull

Ne HanmeHoBaHue Copaepxxanue pasiena Kox xonTpo- dopma

m\n pasjena JUpyemMoi TeKyIero

KOMIIETCHIIM U KOHTPOJIsI
(WM ee 4YacTH)
1 2 3 4 5
\ 1 cemecTp

1 | Anre6pandeckue bunapnas anreOpanveckas OIIK-1 K, KP, PK, T,
CTPYKTYPBI C OJHOW W | omepanus. ['pymmbl, KOJbLIA, MO U YO
TBYMSI OMHApPHBIMU | UX CBOMCTBA.

OTepaLUsIMHU.

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

TeopemMa 0 uwHciie NEPECTaHOBOK.
UYerHocTh nepecTanoBKU. MHBEpcus
Y TPaHCHO3UIUS B MEPECTAaHOBKAX.
Omnpenenenne MO/ICTAHOBKH.
YMHOXKEHUE TIOACTAHOBOK U €€
CBOMCTBA. JIEKpEMEHT.

3 Cucrempr  nuneitHbix | Knaccudukamus  CIIY.  Meroa OIIK-1 K, KP, PK, T,
ypaBHenuit (CJIY) wu | I'aycca. Cuctembl KpamepOBCKOTO YO
MeToAbl ux peueHud. | tuna. Popmyna Kpamepa.

4 | Teopus Onpenenurenu: ompeJereHue, OIIK-1 K, KP, PK, T,
OTIPEICTTUTENCH. CBOWCTBA W METOJIbI BBIYMCIICHUSI. YO

MuHopsI u anredpanveckue
nononHeHnud. Teopema Jlammaca.
Teopema 00 onpeeauTeNne
npousBeaeHus wmarpull. OOpaTHas
MaTpula.

5 | Jluneiinas JlmHeitHO 3aBHcHMAas W JIUHCHHO OIIK-1 K, KP, PK, T,
3aBUCHUMOCT. HE3aBHUCHUMAasi COBOKYITHOCTh CTPOK YO
Uccnenoanue CJIY. | (cTonGioB). Panr MaTpHIIbI.

Teopema. MeToabsl  BBIUUCICHUS
panra wmatpuinbl. OOmas cxema
WCCIEAOBAaHUSl CHUCTEM JIMHEHHBIX
ypaBHeHuii. Teopema Kponekepa-
Kanenu.
6 | Bektopnas anre0pa. Cucrembl KOOpAMHAT. BekTophl, OIIK-1 K, KP, PK, T,
YO




omepauuu Hajg HuMu. Cucrema
BEKTOPOB. JIMHENHAsI 3aBUCUMOCTb.
Panr m Ga3uc cCUCTEMBI BEKTOPOB.
CkainsipHoe, BEKTOPHOE U
CMEIlIaHHOe MIPOU3BE/ICHUE

BCKTOPOB.

Jluneiinoe
MIPOCTPAHCTBO u
JINHEWHOE
npeoOpa3oBaHue
BEKTOPHBIX
IIPOCTPAHCTB.

Jluneiinoe (BEKTOpHOE)

MIPOCTPAHCTBO. bazuc u
pasmepHocth.  Omnepanuu  Haj
noAmnpocTpaicTBaMu.  EBKIMAOBO
npocTpancTBo. OpTOroHaNbHBIE U
OPTOHOPMHUPOBAHHbBIE 0a3uCHI.
Marpuna

npeoOpazoBaHMs.
3HAYEHUSI U COOCTBEHHBIE BEKTOPHI

JTUHENHOTO0 MPeoOpa3oBaHus.

JIMHEHHOTO
CoOcTBEHHBIE

OIIK-1

K, KP, PK, T,
VO

KBagparnunsie
(bopMBL.

KBanpatuunble (¢GopMbl, paHr u

Marpuna. [IpuBenenne
bopmbl K
KaHOHMYECKOMY U HOPMaJIbHOMY
BULY. Meton Jlarpanxa.
[TonoxurensHo OnpeeleHHbIC
dbopMbl.  3aKoH

unepuuu. Kpurepuit CunbBecrtpa.

KBaJI[paTUYHOMN

KBaJApaTUYIHbIC

OIIK-1

K, KP, PK, T,
YO

[IpsiMas ¥ TIOCKOCTH B
IIPOCTPAHCTBE.

Henenue
OTHOUICHHNH.

OTpe3Kka B  JIaHHOM
[Ipsimas Ha
MJIOCKOCTH. Pazauunnie BUJbI
YpaBHEHUS NPSIMOM Ha IIJIOCKOCTH.
PaccrosiHue OT TOUKM 10 TPSAMOM.
B3anmHoOe pacnosiokeHue  IByX
NpsMBIX. YpaBHEHUE MPsMON U
IIOCKOCTH B MPOCTPAHCTBE.
pacroyioKEeHUe  JBYX

IpsIMOM M IIJIOCKOCTH,

B3anmuoe
MPSAMBIX,
JIBYX TJIOCKOCTEW B IPOCTPAHCTBE.

OIIK-1

K, KP, PK, T,
YO

10

JIuauu n MMOBCPXHOCTU
BTOpPOTI'O NopAAKa

Onnunc, runepOona, napadoia U UX
KaHOHMYECKHE YPaBHEHUS, BBIBOI.
O0mee

Knaccugukanus I1BII.

ypaBHEHHE.

OIIK-1

K, KP, PK, T,
yO

11

DeMeHTHI TOMOJIOTUH.

[Inmockne w  TPOCTPaHCTBEHHBIE

kpuBble. Hopmanb, OuHOpMab,
KpPUBU3HA M KpPY4YEHHE IUIOCKOU

KpHBOﬁ. ONEMEHTBI TOIOJIOTHH.

OIIK-1

K, KP, PK, T,
YO

B rpade 5 mnpuBomarcs miaHupyemble (OpPMBI TEKYLIET0 KOHTPOJIS:

BBIIIOJIHEHHUC

KoHTposbHOU paboThl (KP), komnokBuym (K), pyoexnsiii koutpons (PK), tectuposanue (T),

yctHbIl ompoc (YO).




Ha usydenue xypca orBogurcs 108 gacoB (3 3.e.), U3 HUX: KOHTaKkTHas pabora 34 4., B

TOM 4HCIIC JICKIIMOHHBIX — 17 4Yacos;

IIPAKTUYECKUX (CEMUHAPCKUX) —

17 wdacos;

caMmocTosiTeNbHas paboTa cTyfeHTa 47 yacoB; 3aBepIIaeTCs IK3aMEHOM (27 4acoB).

CTpyKTypa I¥CUMNIHHbI

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

TpynoeMKOCTh, 4acOB / 3a4ETHBIX €IHMHHI]

Bun padore: I cemectp BCETO
OO6miasi Tpy10eMKOCTh (B yacax) 108 108
KonrakTHasi pa6ora (B yacax): 34 34
Jlexyuonnwie 3auamus (J1) 17 17
Ilpakmuueckue sanamus (113) 17 17

Cemunapckue 3anamus (C3)

He npedycmompenut

He npeodycmompenul

Jlabopamopuwsie pabomut (JIP)

He npeoycmompenul

He npeodycmompeHnul

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

74

74

Pacuerno-rpaduueckoe 3aganue

He npedycmompenul

He npeodycmompenul

Pedepar (P) He npedycmompenwt | He npedycmomperwi
Occe (D) He npedycmompenwt | He npedycmompenwi
Kontposbnas padora (KP) 12 12
CaMoCTOsITEIbHOE U3YUYECHHE Pa3/IeNIOB 35 35

Kypcosoii npoekt (KII), kypcosas pabora (KP)

He npedycmompena

He npedycmompena

IToaroroska u IMPOXOKIACHUC HpOMe)KYTOqHOﬁ
arrecranuu

27

27

Bu npoMe:KyTOUHOIi aTTecTalNu

IK3aMeH

IK3aMeH

Taoauua 3. Jlekyuonnvie sausamus

Ne Tema
n/n
1 cemecTp
1 Anrebpanueckue CTpyKTYpBbI C OIHOM U ABYMsI OMHAPHBIMU OIEPALIUSIMH.
Lenv u 3a0auu uzyuenus memuvl — 1aTh ONPEACICHUS MOHATUI I'PYMIIbI, TOATPYIIIBI, a0eNeBOM
IpyNIbl, KOJbLA, ACIUTENECH HYNIsl B KOJIbLIE, NOJIA M XapakTepucTuku nousd. [IpuBectn
IIPUMEPBHL.
2 Teopus marpun. [lepecTaHOBKM U ITOJCTaHOBKH.
Llenv u 3a0auu usyuenus memuvl — N3y4UTh MAaTPULIBI U ONIEpaALMK HaJ HUMHU, OOpaTHAst MaTpuIL..
O0603HaunTh CBOMICTBA, KOTOPHIMHM 0O0JIaJJalOT OllepallMM HajJ MaTpuuamu. JlaTe onpeneneHus
NOHSTUN TEepecTaHOBKa, MOJCTAHOBKA, UHBEPCUS B IEPECTAHOBKE, TPAHCIIO3ULIUS, YETHOCTD,
YMHOXEHHUE MOACTaHOBOK, IEKPEMEHT, IUKJINYECKas MOACTaHOBKA. HayuuTs pemars npuMepsl
10 TaHHOU TeMeE.
3 Cuctems! muHelHbIX ypaBHeHuH (CJIY) 1 MeTObI MX pELIeHHUS.

Lenv u 3a0auu uszyuenusi memvl — WU3y4dnTh Meron laycca m ¢opmynsl Kpamepa s
HAXO0X/ICHUS pelleHusl CUCTeMbl. PaccMOTpeTh MaTpUUYHBIM METOJT PEILIEHUS] CUCTEM.




4 Teopus onpenenurenen.
Llenv u 3a0auu uzyueHuss memvl — BBECTH IMOHATUE ONPEICTUTENS N-TO MOPAIKA, MUHOPHI U
anreOpanyeckre JOMoNHeHHs. W3yuuTh cBoMcTBa ompeaenurens. PaccMoTpers MeTozsl
BBIYMCIICHHS ONPEAEIIUTENEH BhICIIUX cTenenei. [lokasaTe Ha nmpumepe.
5 JInneiinas 3aBucuMoctb. Ucciaenosanue CJIV.
Lenv u 3a0auu usyuenuss memovl — U3yduTh Kputepuii coemectHoctu CJIY (Teopema Kponekepa-
Kanennu), oqnopoansie CJIY u pyHmameHTanbHyr0 cucteMy pemeHuid ogHopoanou CJIY, a
TaKxke cxemy uccienopanus cucreM. ChopMyarpoBaTh U J0Ka3aTh TEOPEMY O YHCIE PELICHUN
OCP
6 Bekropnas anre6pa.
Llenv u 3a0auu u3yuenus membl — W3YYUTh TOHATUS BEKTOPHl W ONEpallMUd HAJ HUMH,
KOJUIMHEAPHbIE U KOMIUIAHAPHBIE BEKTOPA, PABHBIE BEKTOPHI U JJIMHA BEKTOpa. BBecTn noHATHS
CKQJIIPHOTO, BEKTOPHOT'O M CMEIIAHHOTO IIPOM3BEACHUS BEKTOPOB U €ro CBOMCTBa. BriBecTn
dbopMyIy i1 HAXOXKJIEHUS CKAJIIPHOT0, BEKTOPHOTO U CMEIIAHHOTO NMPOU3BEACHHSI BEKTOPOB B
KOOpAUHATHOU (hopme. BBecTr moHsATHE TPaBOil TPOMKH.
7 JIuHeiHOe IPOCTPaHCTBO U JUHENHOE MpeoOpa3oBaHUE BEKTOPHBIX IMPOCTPAHCTB.
Lenv u 3a0auu usyyenus memvl — 0amov OnpeoeieHue TUHEUHO20 NPOCMPAHCMEa, basuca u
PA3MepHOCmU  TUHEUHO20 NPOCMPAHCGEA, JUHEUHO20 Npeodpa308aHus, onepayuu  Hao
JUHEUHBIMU HPOCMPAHCMBAMU U ONEPAMOPAMY, OPMOLOHANLHLIN U OPMOHOPMUPOBAHHBIU
eexmop u b6azuc. /lamv meoputo Eexiudosa npocmpancmaa.
8 KBaaparuuneie ¢GopMel.
Llenv u 3a0auu u3zyyenusi memwvl —JaTh OIpPEACICHHE MOHATHS KBaJApaTHUHON (OpMBbI, ee
KaHOHMYECKHUI U HOpMaJIbHBINA BU. HayunTh IpUBOJIUTH CUCTEMY BEKTOPOB K TJIABHBIM OCAM U
pelaTh 3a/1aHus 0 JaHHOU TeMe.
9 IIpsiMast ¥ IMIOCKOCTH B IPOCTPAHCTBE.
Lenv u 3a0ayu uzyyeHus memvl — U3y4UTh PA3TUUHBIC BUABI YPABHEHHS MPSIMON HA TIOCKOCTH
Y TJIOCKOCTH B MPOCTPAHCTBE, a TAKKE OTKJIOHEHHUE TOUKH OT MPSAMOMU U OT IJIOCKOCTU. BeiBecTn
YCIIOBHE MapajuIeIbHOCTH W MEPHEHAUKYISIPHOCTH MPSAMBIX Ha IJIOCKOCTH M IUIOCKOCTEH B
MIPOCTPAHCTBE, YrOJd MEXIY NPSAMBIMA B MPOCTPAHCTBE M IUIOCKOCTAMH, a TaKK€ YCIOBHS
NapajuIeIbHOCTH U NEePIEHANKYISIPHOCTH.
10 JIMHUM ¥ TOBEPXHOCTH BTOPOTO MOPSJIKA.
Lenv u 3a0auu usyuenus memsi — n3yunutb KBII u IIBII, ux unBapuantsl u Ttunsl. Hayunuts
npuBoauth KBII u IIBII k kaHOHUYECKOMY BUAY.
11 DJIEMEHTHI TOIOJIOTUH.
Llenv u 3a0auu uzyuenuss memvl — BBECTH OCHOBHBIE TIOJIO’KEHUSI TEOPUH TOTIOJIOTHH, 2 UMEHHO
TUIOCKHME M MIPOCTPAHCTBEHHBIE KpuBble, HopManb, OMHOpMalb, KpUBU3HA U KPYUYEHHE TIIOCKON
KpPUBOil. DJIEMEHTHI TOIOJIOTHH.
Tadauua 4. Ilpakmuueckue 3ansamus
Ne ni/m Tema
1 cemecTp
1 Onpenenurens 2-ro ¥ 3-ro NOPSIAKOB.
2 Marpunpsl. Onepanuu Hag Matpuniamu. CBOMCTBA Oneparui.
3 ITepecranoBku. YetHocts. MHBepcens. TpaHCno3nnys B IEPECTAHOBKE.




[ToncranoBku. YeTHOCTh. Y MHOXKEHHUE MOJICTAHOBOK. CBOMCTBA. JleKpeMeHT

5-6 Mertoas! pemienust CJIY: meron ['aycca, popmynsl Kpamepa.
7-8 Onpenenurens n-ro nopsaka. CBoicTBa. MUHOPHI M alireOpanyecKue TOMOJIHCHHUS.
9-10 Mertozab! BBIYUCIICHMS ONPEACIUTENIECH BBICIINX IIOPSAKOB.
11 OO6partHast MaTpHIIa U CIIOCOOBI €€ HaXOXKICHUS.
12 MartpuuHslii cioco0 peieHus: CHCTEM JTMHEHHBIX YpaBHEHUH.
13 JluHeitHast 3aBUCUMOCTh COBOKYITHOCTH CTPOK (CTOJIOIIOB).
14 Panr matpuiel. MeToabl BBIYMCICHUS paHTa MaTPUIIbI.
15 Uccnenosanue cucrem quHelHbIX ypaBHeHu. Teopema Kponekepa- Kanemu.
16-17 | OnHopoaubie cuctembl. DyHnaMeHTanbHas cucrema pemieHuid (OCP).
18 Bexkrtops! u onepariuy Haj HUMU. JInHelHas 3aBucuMoctb. CBOMCTBA.
19 PaHr u 6a3uc CUCTEMBI BEKTOPOB.
20 CkansipHO€ ITPOU3BEAECHNUE BEKTOPOB.
21-22 | BekTopHOE U CMENIaHHOE NMPOU3BEICHUE BEKTOPOB.
23-24 | Jluneiinoe apupMeTHYECKOE MPOCTPaHCTBO. JIMHelHOe (BEKTOpPHOE) MpOCTpaHCcTBO. basuc u
Pa3MepHOCTb.
25 [ToanpocTtpancTBo. Cymma u nepeceuenue noamnpoctpancts. opmyna ['paccmana.
26 EBximmnoBo mpocrpancTtBo. OpToroHanbHble W OpPTOHOpMHUpOBaHHBIE Oasucel.  [Iporecc
OpPTOrOHAJIM3ALIUH.
27-28 | IIpssimMasa Ha mIOCKOCTH. PaznuuHble BUABl YpaBHEHUs IPSIMOM Ha IJIOCKOCTH. PaccTostHue ot
TOYKH JI0 NIPSIMOU.
29 [TnockocTs B mpocTpaHcTBe. PasnuuHble ypaBHEHUS MIIOCKOCTH.
30 Yroa Mexay IIIOCKOCTSMU. Y CIIOBHS MAPAJUIENBHOCTH U NEPIEHINKYISIPHOCTH TNIOCKOCTEH.
31 [Ipssmast B mpoctpancTtBe. Ilpsimas m mmockocTs B mpocTpaHcTBe. KaHoHmdeckoe u
NapaMeTpUUECKUE YPaBHEHHUS MTPSIMOM.
32-33 | OKkpyXHOCTb, JUIMIIC, NTapaboia u runepobona. KanoHnueckoe ypaBHEHUE, SKCIIEHTPUCHUTET,
JTUPEKTPUCH U (POKYCHI.
34 [ToBepxHoctu Broporo nopsaka (I1BIT). Obmee ypaBuenue. Hekoropsie Buab! I1BI1.
Tabauua 5. Jlabopamophuvle pabomei no oucyuniune (Mooyi0) — He npedycmompeHvl
Tabauua 6. Camocmoamenvroe uzyuenue pazo0enos OUCYUNIUHbL.
Ne Bonpochl, BBIHOCHMBIE HA CAMOCTOSITEIbHOE H3YYeHHE
n/n

JluneitHoe npeoOpa3zoBaHUE BEKTOPHBIX IPOCTPAHCTB. MaTpuiia JTMHEHHOrO MPeoOpa3oBaHuUs.

CobcTBeHHbIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI JINHEWHOTO MpeoOpa3zoBaHUsl.

KBanpatuunbie ¢opmel, panr u Martpuna. [IpuBenenue kBaapaTHuHOM (QOpPMBI K
KaHOHMYECKOMY U HOpMallbHOMY BuAy. Meron Jlarpanxa.
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[TonouTenpbHO oOmNpeneNeHHble  KBagpaTHuHble (opMmbl. 3akoH wuHepuun. Kpurepuit
CunbBecTpa.

bunapnas anreGpandeckas onepauus. I'pynmbl, KOJbIa, OIS U UX CBOWCTBA.

[Tnockue u mpocTpaHcTBeHHbIE KpuBble. Hopmaib, OMHOpMaIb, KpUBU3HA M KPYUYEHHUE TUIOCKON
KpUBOM. DJIEMEHTHI TOIIOJIOTHH.

CpolicTBa pelIeHUN OJHOPOAHBIX CHCTEM. CBS3b MEXIY pELIEHUSMH OJHOPOJIHBIX U
HEOAHOPOAHBIX CUCTEM.

Tpu ocHOBHBIE 3a/1a4ll AaHATTUTUYECKON T€OMETPUHU Ha IJIOCKOCTHU: JeJIEHUE OTpe3Ka B JaHHOM
OTHOIICHUH, PACCTOSIHUE MEXKIY IBYMsI TOUKaMH, ypaBHEHHUE NPSIMON MPOXOJIICH uepe3 JiBe
TOYKH.

5. OueHo4Hble MaTepHAJbI I TEKYIIEr0 U py0e:KHOr0 KOHTPOJIsl YCIIeBAeMOCTH U
MPOMEKYTOYHOM aTTeCTALMHU

KoHeuHnbiMu  pe3yibTaTaMud  OCBOEHHsI  IPOTpamMMbl  AUCLUIUIMHBL  SIBJISIFOTCS
c(hOpMUPOBAHHBIE KOTHUTUBHBIE IECKPUIITOPHI «3HATH», KYMEThY, «BJIAJEThY, PACIUCAHHBIE 110
OTAEJNBHBIM KOMMETEHUHUSIM. POPMUPOBAHUE FTUX JECKPUITOPOB MPOUCXOAUT B TEUEHHUE BCETO
ceMecTpa 1o dTaraM B paMKax pa3InyHOro BUA 3aHATUM U CAMOCTOSITEIbHONU PaOOTHI.

B xoxe u3yueHus MUCHMILIMHBI PEIYCMATPUBAIOTCS MeEKyuiUil, pyoedcHblil KOHMPO.ib
U NPOMEIICYMOUHAA AMMmMeCcmayus.

5.1. Ouenounvie mamepuansl 014 meKyuie2o KOHMpPOJi.
Llenv mexywjeco Konmposis — OLEHKa pe3yabTaToB pabOTHl B ceMecTpe M obecredeHue

CBOEBPEMEHHOI OOpaTHOM CBS3U, U KOPPEKLHUH OOY4YEHMs, aKTUBU3ALUU CaMOCTOSITEIIbHON
pabotel obOyuaromierocsi. OOBEKTOM TEKYLIEro KOHTPOJS SBISIIOTCS KOHKPETH3UPOBAaHHBIE
pe3yabTaThl 00yueHus (yueOHbIe JOCTHKEHHS ) IO AUCLUTUINHE.

Texywuii KOHmMponb YCIEBAEMOCTH — KOHTPOJIb, ONPEACISIOIINNA KauyecTBO, IIyOuHY,
0o0beM YCBOGHHs 3HaHMH Kaxjaoro pasgena. OcyuliecTBiseTcs IMpernojaBaTesieM B XOJe
MOBCEHEBHOI y4eOHOW paboThl M oOecreynBaeT OLEHMBAHUE XOAAa OCBOEHHUS JUCLUIUIMHBL
@opMBl MPOBEIEHUS TEKYILErOo KOHTPOJIS: TPOBEPKA BBIIOJHEHUS JOMAIIHUX 3a/JaHuil;
IIPOBEJICHNE KOHTPOJBHBIX U TECTOBBIX PaOOT C LIEIbIO MPOBEPKU MPAKTHUYECKHX YMEHHUH IO
OTJIEIbHBIM T€MaM; OTBEThl Ha TEOPETHUECKHE BOMPOCHI HA MPAKTUYECKOM 3aHSATUH, pPEIlIeHUe
MPAKTUYECKUX 3a/a4d W BBIOJIHEHUE 33/laHUH Ha TpakTHUecKoM 3aHsaThu. OleHKa KadecTBa
MOJTOTOBKMA HAa OCHOBAaHUM BBINIOJIHEHHBIX 3aJJaHUM BeleTCs MpernojaBareieM (¢ o0CyKIeHUEM
pe3yNbTaToB), OaJljIbl HAUUCIISAIOTCS B 3aBUCUMOCTH OT CJIOKHOCTH 33/1aHUS
5.1.1. Bonpocwel no memam oucuyunaunvl «/luneiinas anzedpa u aHaIumuyecKkan 2e0Mempus)
(konmponupyeman komnemenuus OIIK-1)

Tema 1. Anredpandeckue CTpyKTYpbI € OJHOM M ABYMsi OMHAPHBIMH ONlEPALUSIMH.
1. bunapnas anreOpaundeckas onepauus. ['pynmnsl.
2. Konb1o, noakonsuo. Jlenurenu Hyms B KOJIbLE.
3. Ilons u ux cBoricTBa XapaKTEpUCTUKA TOJIA.

Tema 2. Teopust marpuu. IlepecTaHOBKM ¥ NOACTAHOBKH.

4. Matpuusl. Onepanyu Hag matpuiamu. CBOWCTBa oneparuil.

5. Onpenenenue nepecTaHOBKU. TeopeMa 0 yuciie NMepecTaHOBOK. YEeTHOCTh MepecTaHOBKH.
WHuBepcHst ¥ TpaHCIIO3ULIUS B IEPECTAHOBKAX.

6. OnpeneneHye MoACTaHOBKU. Y MHOXEHHE MOICTAHOBOK U €€ CBOICcTBa. JleKpeMeHT.
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Tema 3. Cucrembl JJuHeiiHbIX YpaBHeHu# (CJIY) 1 MeTOABI X pelIeHus.
7. Knaccugukanus CJIY. Metox [Maycca.
8. Cucremsl kpamepoBckoro tuna. opmyna Kpamepa.

Tema 4. Teopus onpenenuTesiei.
9. Onpenenurenu: onpeneaeHue, CBOMCTBA U METO/Ibl BEIYUCIICHUS.
10. MuHOpBI ¥ anredpandecKue JOMOTHEHUS.
11. Teopema Jlamnaca.
12. Teopema 00 ornpeaenuTesie MPOU3BEICHUS MaTPHIL.
13. O6parnas maTpuia Y clioBHE €€ CYIIeCTBOBAHUS U METOJT HAXOXKICHHUS.

Tema 5. JInneitnas 3apucumoctb. Ucciaenosanue CJIY.

14. JluneliHO 3aBUCHMas W JMHEHHO HE3aBHCHMMasi COBOKYITHOCTH CTPOK (CTOJIOIOB).
CaoiicTBa.

15. Panr matpuusl. Teopema o panre Matpuipl.. MeToabl BEIUMCIEHHS paHTa MaTPULIbL.

16. OOmas cxemMa HCCIEIOBAaHUS CHUCTEM JUHEHHBIX ypaBHeHui. Teopema Kponekepa-
Kanenu.

17. OnHopoaHblil cuctembl. CBOMCTBA PEUIEHUIO OJHOPOAHBIX cucTeM. DyHaaMeHTanbHas
cucrema pemienuto (OCP)

Tema 6. BexkTopnas anreopa.
18. Cucremsl koopauHaT. BekTopsl, onepanuu Haa HUMUA. CBOMCTBa onepaliui.
19. JIuneiinas 3aBucuMocth. CBOMCTBA.
20. PaHr u 6a3uc CUCTEMBI BEKTOPOB.
21. CkanspHoe, BEKTOPHOE U CMEILIAHHOE ITPOU3BEACHUE BEKTOPOB.
22. CkansgpHoe, BEKTOPHOE M CMEIIIaHHOE ITPOU3BE/ICHNE B KOOPJAMHATHOU (hopme.

Tema 7. J/InneilHOe MPOCTPAHCTBO U JIMHEIHOE NPeodpa3oBaHNe BEKTOPHBIX NPOCTPAHCTB.
23. JIuneitHoe (BEKTOpHOE) MPOCTPAHCTBO. ba3uc u pa3MepHOCTh JIMHEHHOTO MPOCTPAHCTBA.
24. llonmpoctpanctBa. Onepauuu Haj noanpoctpancrsamu. @opmyna I'paccmana.

25. EpknunioBo npoctpancto. HepaBenctBo Komu-byHsikoBckoro.

26.0OpTOroHajibHble 1 OPTOHOPMUPOBAHHBIE 0A3UCHI.

27. Marpuna nuHeitHoro npeodpaszoBanud. Onepanuny Haja JUHEHHBIMU IpeoOpa30BaHUU.
28. CobcTBEHHBIE 3HAUEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOT0 MpeoOpa3oBaHMsL.

Tema 8. KBaaparuunsie ¢popmbl.

29. KBagpartuuHnsie (OpMBbI, paHT U MaTpuULa.

30. IIpuBenenue KBagpaTHUHOW (HPOPMBI K KaHOHHYECKOMY M HOpMalbHOMY BHAY. Metoa
Jlarpanxa.

31. [TonoXXuTenbHO oIpeieIeHHbIe KBaApaTUUHbIe (JOPMBI.

32. 3akon unepuuu. Kpurepuit Cunbpectpa.

Tema 9. [IpsiMmasi ¥ IVIOCKOCTH B NPOCTPAHCTBeE.

33. Jlenenue otpeska B JaHHOM OTHOWEHUH. [Ipsimast Ha mIocKkoCcTH.

34. Pa3nuuHble BUABI YPABHEHUS IIPSMOM Ha MNIOCKOCTH.

35. PaccrosiHue OT TOYKHU A0 NpsiMOi. B3anMHOE pacrosoKeHue IByX NMpsAMBIX.

36. YpaBHeHue NpsAMOil U MIOCKOCTH B IPOCTPAHCTBE.

37. B3auMHOE pacnojiO)KEHUE ABYX MPSAMBIX, IPSIMOM M IUIOCKOCTH, ABYX IUIOCKOCTEW B
IIPOCTPAHCTBE.

Tema 10. JInHNM ¥ TOBEPXHOCTH BTOPOI0 MOPAIKA
38. Dnunc: KaHOHUYECKOE YPaBHEHHE, DKCLIEHTPUCUTET, TUPEKTPHUCA.
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39. I'mnep6ona u mapaboia U WX KaHOHWYECKHE ypaBHEHHs, BbIBOJA. DoKaIbHBINA panuyc,
JKCLICHTPUCUTET, aCUMIITOTA.
40. Knaccuduxanus [1BI1.

Tema 11. D1eMeHTHI TONOJIOTHH.
41. IInockue u MpoCTPaHCTBEHHbBIEC KPUBBIE.
42. Hopmaib, OMHOpMallb, KpUBU3HA U KPYYECHHE INIOCKON KPHUBOM.
43. Dy1eMeHTBI TOMOJOTHUH.
Kpumepuu popmuposanus oyenox (ouenusanus) ycmuo2o onpoca

VYCTHBIN ONpocC SIBISETCS OJAHUM U3 OCHOBHBIX CIIOCOOOB yuéTa 3HaHUI 00y4aromerocs.
Pa3BépHyThIi OTBET CTyJEHTa JOJDKEH IPEACTaBIAThH CcOOOM  CBSI3HOE, JIOTMYECKU
[OCJIEI0BATEIbHOE COOOIICHNE Ha 3aJaHHYI0 TEeMy, IOKa3bIBaTh €ro YMEHHE IPHUMEHSTh
OIIPECIICHUS.

B pesynomame ycmmozo onpoca 3Hanus, o00yuarOue2oca OUEHUBAWMCA NO
cnedyrwuent wikane (3a 1 3anamue):

2 panna craButcs, eciiv o0Oy4daroLUHCs:
1) mnomHO M3MaraeT U3y4eHHbI MaTepual, 1aéT MpaBUIbHbIE ONPEICICHUS TOHITUH;
2) oOHapyXHBaecT IOHMMAaHUE MaTepUaiia, MOXKET 00OOCHOBATh CBOU CYKJICHUS, IIPUMEHUTH
3HAHUS HA IPAKTHKE;
3) wW3maraer MaTrepuaj IOCJICJIOBATETbHO W TMPABUIBHO C TOYKH 3pPEHUS HOPM
JTUTEPATyPHOTO SI3bIKA.
1 6ann craButcs, eciv o0Oy4darOIIUNCS:
1) w3naraeT Marepuall HEMOJIHO U JOMMYCKAST HETOYHOCTH B ONIPEICIICHUH TTOHSITHIA,
2) He yMeeT JOCTaTOYHO ITYyOOKO U J0Ka3aTelbHO 0OOCHOBATh CBOU CYXICHHUS,
3) wW3maraet Marepual HeTOCICeI0BATEIILHO.
0 6annoeé craBuTCS, €CiIM OOYy4alOIIUICS OOHAPYKMBAET HE3HAHWE OOJbIIEH YacTu
COOTBETCTBYIOIIIETO pa3jelia H3ydaeMoro MaTepuaa, J0myckaeT oMok B (GOpMyITHpPOBKE.
Bbanibl MOTYT CTaBUTBCS HE TOJBKO 32 €IMHOBPEMEHHBIM OTBET, HO U 32 CyMMY OTBETOB,
JAHHBIX CTYJICHTOM Ha MPOTSHKECHUH 3aHSITHS.

5.1.2. Ouernounvie mamepuanvl 01 CAMOCHOAMENbHOU padompl odyuarouiezoca (munogoie
3a0auu) (konmpoaupyemasn komnemenyus OIIK-1)

HepequL THIIOBBIX 3a4ad JJIs1 CaMOCTOSTEIbHOU pa6OTH CCI)OpMHpOBaH B COOTBECTCTBHUHU C
TEMaTHKOM MMPAKTUYICCKUX 3aHATUM MO JuciuIuimHe «JInHelHas anre6pa N aHaJIMTUYCCKas
TCOMCTPU.

3agaun

Tema 1. Anredpandeckue CTpyKTYpbI € OJHOM M ABYMsi OMHAPHBIMH ONlEPALUSIMH.

1. Kakyro anredOpamdeckyro CTPYKTypy o0Opa3yeT MHOXECTBO HATypalbHBIX YHCEN
OTHOCHTEJIEHO OTIEpPAIHU CIIOKEHHSI?

2. Kakyro anreOpandeckyio CTPYKTypy OOpa3yeT MHOXKECTBO IIEJBIX OTHOCHTEIBHO IBYX
oTepalru CIOKEHHUs U yMHOXeHus (Z, +,7)?

3. Kakue u3 apudmernueckux IecTBUil (ClIOXKEHUE, BBIUUTAHHE, YMHOXXEHHE, JEJICHHE)
SBIISIIOTCS] OMHAPHBIMU ONEpalsIMU Ha MHOKecTBe N U Ha MHOXecTBe Z7

4. SBnsercs nu OMHAPHOM OTNepaIuen:
B) CJIOKCHHEC HAa MHOXKCCTBC HCUCTHBIX YHCCII,
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I') HAaXOXKJCHUE AECATUYHBIX JIorapu(hMOB Ha MHOXKECTBE;
1) HaXOKJEHUE CPEHETO TEOMETPUYECKOTO JIBYX YMCENl HA MHOXKECTBE;

5. SBnsArorcs nu AeWCTBHe, BHIOIHsEMOoe 1o GpopMyne a ° b = (a + b)? GuHapHOU oneparueit
Ha MHOXecCTBe Q, U €Cliu ABJIAIOTCS, TO IouemMy?

6. SIBnsroTcs M anreOpanveckol cUCTeMON MHOYKECTBO 4YHMCEd BUAA  OTHOCUTENIBHO: a)
CJI0KeHUS; 0) BEIYMTAHMS; B) YMHOXKEHUS?

7. SlBnsercs nu anreOpanyeckod CUCTEMON MHOXECTBO PaJUyCOB-BEKTOPOB, UCXOMALIMX U3
Hayaja JIeKapTOBOW CHUCTEMbl KOOpDAMHAT U pAaclOJIOKEHHBIX B IIE€PBOH UYETBEPTH
KOOPJAMHATHOH MJIOCKOCTH, C ONEepaluei: a) CI0KEHHE BEKTOPOB; 0) BHIYUTAaHHE BEKTOPOB?

8. SBnsercs nu OMHApHOW orepanreil yMHOKEHHE Ha MHOXKECTBE MPPALMOHAIBHBIX YHCEN U
CJI0KEHHE Ha MHOKECTBE YETHBIX YHCEI;

9. Kakume w3 apudMeTH4yecKux ICHCTBUI (CIOXKEHUE, BBIYMTAHHE, YMHOXCHHE, JEICHUE)
SBIISIIOTCS] OMHAPHBIMU OonepausiMu Ha MHOKecTBe {1,0,-1};

10. Kakyto anreOpanyeckyro CTPYKTypy oOOpa3yeT MHOMECTBO KBaJpaTHBIX MaTpull cC
BEIIECTBEHHBIMH 3JIEMEHTAMU OTHOCUTEJIBHO ONEpalui CII0KEHUS U YMHOKEHUS?

Memoouueckue pexomenoayuu no peweruro 3a0au.

[Ipuctynas K caMOCTOSTEILHOMY PEIICHUIO 3a/1a4, HEOOXOMMO BHUMATEIBHO MIPOYECTh
TEOPETHYECKUI MaTepHall IO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NOHATUS 3TOU
TeMbl: OMHapHas ajaredpanyeckas onepauus, rpynious, Noryrpymnmna, MOHOUA, TpyIa, abenesa
rpynna, Kojibllo, 10Je, AEIUTENN HyJId B KOJIbLIE, XapaKTEpPUCTUKA MO U Ap. OTH HMOHSTUS
ClelyeT BbIy4UTb U pa3oOpaTbcs B UX coOTHoweHusx. [Ipu pemenun 3aaad MCHOIb3YHOTCA
(bopMyJibl, 00BsICHEHNE KOTOPBIX MIPECTaBIECHO B TeMe 1.

Tema 2. Teopust maTrpuu. [lepecTaHOBKM U MOACTAHOBKH.
1. HaiiTn 3Ha4eHME MAaTPUYHOTO MHOTOWICHA

FA:fO) =322 +2x+5, A=(2 7).
2. Beruncinute 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. Haiitu npoussenenue marpuny ABC, ecnu
-2 4 -3 0

a=a -3 B=(3 2 %) c=(o 2 5 -2

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

5. Haiitu noncranoBky X u3 paBenctBa AXB = C, rie

=G 32165 f=Gia s e
5
4

6. OnpenenuTs 4UCIO UHBEPCH B mepectaHoBke 1,9, 6,3,2,5,4,7, 8.

1 -1 1
7. Haiitu oOpatnyto qyist matpunsl |1 —3 —2
2 3 2
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1234567)
5 1 3 6 4 7 2/

9. Pemnth MaTpuyHOE YypaBHEHUE (_01 1) * X = (_21 :(3))

8. OnpenenuTs Y4eTHOCTh MOJACTaHOBKU € = (

10. B cnegyromux noAcTaHOBKAxX MEPENUTH OT 3alIUCH B LIMKJIAX K 3alIUCH JIBYMS CTPOKaMHU:

a) 1 5@ 3 4). 0) (7 5 3 12 4 6)(8)9. B)
1 23 4)..(2n—-1 2n).

Memoouueckue pexomenoayuu no peweruro 3a0au.

[Tpuctynas K caMOCTOSTETLHOMY PEHICHUIO 3a/1a4, HEOOXOMMO BHUMATEIBHO MTPOYECTh
TEOPETUYECKUN MaTepHall 110 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BajkHeWIIne NOHATUSA 3TOU
TEMBl: TEPECTaHOBKA, WHBEPCHS, TPAHCIO3MLMS, TIIOACTAaHOBKA, YETHOCTh IIOJICTaHOBKA,
YMHOXXEHUS MOJICTAHOBOK, CBOWCTBAa YMHOXKEHUS, MAaTPUIBl U OINEPalMy HaJ HUMH, CBOICTBa
ornepauvii U Ap. OTHU MOHATHUS CIEAYET BBIYYUTh M pa3o0paThCsi B UX COOTHOIICHUsX. [lpu
pELLEeHUH 33]1a4 MCTIOJIb3YIOTCS POPMYIIbI, 00BSICHEHHE KOTOPBIX MPEACTABICHO B TEME 2.

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

2. Pemnts cucremy meroaom ["aycca

3. SIBnsercs nu JaHHas cucTeMa " CHCTEMOM KpaMepOBCKOTO THITa?

2x+ay=-2
4. Tlpu xkakoM 3HaueHUn « CcHUCTEMaA 3 5 He peraercs 1o npasuiny Kpamepa?
x=3y=-
3x+y=38
5. Haiitu penienue cuctemsl .
2x+4y=10

6. Pemuth cucreMy JTMHEMHBIX YpaBHEHUN TPETHErO MOPSAIKa MAaTPUYHBIM METOJIOM
x+y—z=0,
3x4+2v+z1=0,
dx—p+5hr=3.
7. TlpoBepurts, siBisgercs a1 Habop {0,3} pemieHreM crUCTEMbI
3r —2y = —6

or +y =3

r—y+z—4t =0

or +4 +t=-11

8. Cucremy 3amMcath B MaTpUyHOM (GopMe M BBINMHCATH BCE

MaTpHULIbI, KOTOPBIE € COOTBETCTBYIOT.
9. 3amucaTh MaTpuIly U PACIIMPEHHYIO MaTPUIly CUCTEMBI

2r1 a9 — 2y =4

X — Pz = 51
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10. Pemmmmth ¢ momonipo 06paTHOM MaTPUIBl CUCTEMY
2ri + o+ 1 =2
r —Iry = — 2

G —xo+ 203 =2

Memoouueckue pexomenoayuu no peuteHuio 3a0ad.

[Tpucrynas Kk caMOCTOSATEILHOMY PELICHUIO 337124, HEOOXOIMMO BHIMATEIbHO POYECTh
TEOPETHYECKUI MaTepHajl MO COOTBETCTBYIOIIEMY BONPOCY TeMbl. BakHeiilne moHATUS 3TOMH
tembl: CJIY, kmaccudukanusi cucTeM, COBMECTHBIC M HECOBMECTHBIE CHCTEMBI, OIPECTICHHBIC U
HEOTpeIeIeHHbIE CHCTEMBI, CCTEMa KpaMepoBcKoro tuna, hopmyna Kpamepa, meron ["aycca u
Ip. OTH MOHATHUS CIIEAYET BBIYYHTh U pazoOparbcs B MX coOoTHomIeHUsX. [Ipu pemennn 3amaq
UCTIONB3YIOTCS (popMyIIbl, 00BSICHEHHE KOTOPBIX PEICTABICHO B TEME 3.

Tema 4. Teopus onpenenuresei.

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

0 1 -1 3
2 6 4 3
2. BBIUHCINUTH ONpEETUTENb > 2 -1 =3 :
2 -3 5 =3
4 1 6 2
x a b 0 ¢
0y 0 0 d
3. Beruuciuts onpegemurens [0 e z 0 f|.
g h k u l
0 0 0 0 v

4. BpiOpath 3HaueHUs [ Wk Tak, 9TOOBI MPOU3BEICHUE  (gyQi5A33Ax4A46021 BXOIUIO B
OIpeAenuTeNb 6-ro nopsiika co 3HakoM MUHYC.

1 1 a
5. Beruucnuth onpegenurens 3-ro nopsanka b 3 1
1 00
a 1 2
6. Haiitu anrebpanyeckoe I0NOIHEHHE K dTIEMEHTY (|, B ompenemurene 1 3 0.
b 5 c
5 8 7 4 -2
7. Beluucnuth onpepenurens -1 4 2 3 1],
9 27 6 10 -9
3.9 6 2 -3
1 3 2 8 -1
2x—1 x+1
8. PemmuTh ypaBHEHME = —6.
P x+2 x-1

9. C KakuM 3HaKOM BXOJHUT B ONpPEJETUTENb MOPSAKA 1 MPOU3BEACHUE JIEMEHTOB TJIABHOU
muaronanu? [IpousBenenue >eMeHTOB MOOOYHOMN UAaroHAIN?

10. Haiitu unensl ompexaenutens 4-ro mopsijika, COAEPKAIIHUE DJIEMEHT (3, W BXOIAIIUNA B
OTIpeAeNUTENb CO 3HAKOM ILITIOC.

Memoouueckue pekomeHoayuu no peuteHuro 3a0ad.
[Tpuctymnas Kk caMOCTOSTEILHOMY PEIICHHUIO 3a/1a4, He0OOXO0MMO BHUMATEIBHO MPOYECTh
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TEOPETUYECKUI MaTepHUall 10 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIlIne NMOHATUSA 3TOU
TEMBI: ONPEAEINTENb, METOABl BBIYMCIEHUS OIPENEIUTENSl, MUHOP K 3JIEMEHTY, MUHOp Kk-ro
nopsijika, anreOpandeckoe JOTMOJHEHHUE, JOMOJHUTENbHBI MHHOp, OOpaTHas MaTpuiia,
BBIPOXK/ICHHAS W HEBBIPOXKJEHHAs MaTpHila, Oa3UCHBI MHHOp, YCIOBHE CYIIECTBOBAHUS
0o0paTHOW MaTpULbl U Ap. OTU MOHATHS CIEAYET BbIyUUTh U pa300paThCsi B X COOTHOLICHUSX.
ITpu pemiennu 3a1a4 UCIOIB3YIOTCS (POPMYIIbL, OOBACHEHNE KOTOPBIX NPEICTABIEHO B TeMe 4.

Tema 5. JIuneitnas 3asucumoctb. Uccaegosauue CJY.

1 4 2
1. Ipu xakux 3Hauenusx A wmarpuna |2 1 4| umeer paHr paBHbli 1.
4 2 8

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

2. UccneqoBaTb COBMECTHOCTD

3. Haiitu OCP g cucteMsbl

1 2 4 -3
4. HaiiTi paHr MaTpHIII C TOMOIIBIO 2JIEMEHTAPHBIX NpeodpazoBanuii: | 3 5 6 —4
3 8 2 -—-19
1 -2 3 1
5. HaliTu panr MaTpuiibl METOJIOM OKAUMJISIOIIIMX 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 + 2x, = 0.
7. Haiitu ycnoBusi, HEOOXOQUMBbIE M JOCTaTOYHBIC IJISI TOTO, YTOOBI B JIOOOM peEIICHHH
COBMECTHOM CHUCTEMBI IMHEWHBIX YPaBHEHUN k-€ HEN3BECTHOE ObUIO PaBHO HYJIIO.

6. Haittu uucno pemennit ®CP mist cuctemsl

8. MccnenoBaTh cucTeMbl ypaBHEHUN W HaWTH 00Ilee pelieHue B 3aBUCUMOCTH OT 3HAYCHUH,
BXOJIAIINX B KO DUIIMEHTH TapaMeTPOB:
ax+y+z=1,
x+by+z=1,
x+y+cz=1
9. Anstorcs mu BekTopa a1=(1,-2,3) a»=(2,-1,4) az=(4,-5,10) nuHEiHO 3aBUCUMBIMU?

10. Ilpu kakux 3HA4YEHUSIX X W Yy BEKTOPHI 6_l=(1/\/§,0,—1/\/§)l/l b=(1/3,x,y)
OpPTOTOHOPMHUPOBAHHBI?

Memoouueckue pexomenoayuu no peuwteruro 3a0ad.

[Ipuctymnas k caMOCTOSTEIILHOMY PEIICHHIO 33]1a4, HEOOXOAMMO BHUMATEIHHO TIPOYECTh
TEOPETUYECKHI MaTepuas Mo COOTBETCTBYIOIIEMY BOMPOCY TeMbI. BakHelIe MOHSITHS ITOU
TEMBI: JIMHEWHas 3aBUCHUMOCTh CTPOK, CBOWMCTBAa IJMHEHHOW 3aBUCHMOCTH, PaHT MAaTPHIIBI,
METO/IbI BBIUMCIICHHS paHra, UCCIeI0BaHus cucTeM, yciaoBue copmectHocTu CJIY, ogHOpomHas
CUCTEeMa, CBOMCTBA PEIlIEHUSI OTHOPOAHBIX cucTeM, hyHIaMeHTalbHas cuctema pemeHus (OCP)
U Ip. OTH NOHSATHS CIEAYEeT BBIYIUTh U pa3o0paThCsl B UX COOTHOMEHUX. [Ipu perennu 3aqad
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UCTIONB3YIOTCS (pOpMyIIbl, 00BSICHEHHE KOTOPBIX IPEICTABICHO B TEME 5.

Tema 6. BekTopHasi anredpa.

- _ - T
1.BexTopa a u b B3auMHO NEpPHEHAUKYJSPHBI; BEKTOP ¢ 00pa3yeT ¢ HUMU YIJIbI, paBHbBIE 3

3Has1, 9To H =3e0, E‘ =8e0 , BBIYUCIINTh (321 — 21;, b+ 32)

13‘2560,

2. Mauno:|a|=1u |b|=2 ¢ =27/3.Haiitu | [a,b] |,] [a@+2b,—a+3b] |.

3.Haiitu koopauHaThl BekTopa X=(2,3) B 3amaHHOM Oasuce  eq,e,, ecmm e;=(1,1),
e,=(1,2)

4.Pa3noxuth BeKTOp a = (5,2,—1) 1O €IMHUYHBIM BEKTOpaM

17
5.BekTopel a u 6 00pa3yroT yroi ¢ = e 3Has, uTO |a| =6, |b| =5 Berumcnuts [3a-b, a-2s].

6. JlokaxuTe, YTO BEKTOPHI 7(10,1 1,2) n ?(10,—10,5) OTJIOKEHHBIE U3 OJIHOM TOYKHU, MOKHO
B3iTh B KauecTBe pedep KyOa, U HalauTe TpeThe pedpo Kyda, HCXOIIee U3 STOU Ke TOUKH.

7. Jlanbl KOOpAMHATBHL BepuIUMH TpeyrojibpHoU nupamuasl SABC: A(4,0,1), B(5,-1,1), C4,7,—
5), S(7,5,2). Haiitu o6bem nupamuibl, miomaibs ocHoBauust ABC u BbicoTy.

8. Ompenenuts TOUKy N . C KOTOpOI#i coBmaznaeT Kouel Bekropa a = (3;—1;4), ecnu ero nauaino

COBITAHACT C TOUYKOH M (1;2;3) .
9. Mausl aBa Bekropa a=(3;-2:6) u b=(-21;0). Onpenenuts MpoeKIHH Ha KOOPIAUHATHBIE

OCH CJIeIYIOIINX BEKTOPOB: 1) a+b ,2) a—b.
10. Jlano pa3ioxkeHHEe BEKTOpa ¢ 1o 0azucy Z',}',E . c=16i— 15_] +12k . Onpenenuthb

pa3ioKeHWe IO JTOMY K€ 0a3ucy BEeKTOpa a, NapayiebHOTO BEKTOpY ¢ |

MMPOTHUBOIIOJIOKHOI'O C HUM HalIpaBJICHUs, IIPU YCIIOBUH, YTO ‘Cl‘ =75.

Memoouueckue pexomenoayuu no peuwteHuro 3a0adu.

[Ipucrynas Kk caMOCTOSITENILBHOMY PELICHHIO 3a/1a4, HE0OXOAMMO BHUMATEIbHO IPOYECTh
TEOPETHYECKUI MaTepHall IO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NMOHATHSA 3TOU
TEMBl: BEKTOPBI M OIEpallMM HaJ HUMH, PABHBIE BEKTOpAa, KOJUIMHEAPHBIE M KOMIUIAHAPHBIE
BEKTOPA, CKAJISIPHOE, BEKTOPHOE M CMEIIAHHOE IPOM3BEJIECHUE BEKTOPOB M MX CBOMCTBA,
pasyiokeHUe BEKTOopa Mo 0azucy W Ap. OTH MOHATUS CIEAyeT BBIYYHUTh M pa300paThCs B UX
cooTHomeHusX. [lpu pemieHun 3a7a4  UCHOJIB3YIOTCA  (OPMYJbI, OOBSICHEHHE KOTOPBIX
NIPECTaBJIEHO B TeME 6.

Tema 7. JInneiiHOe NPOCTPAHCTBO U JIMHEHHOE NMPeodpa3oBaHHe BEKTOPHbBIX NPOCTPAHCTB.
1.Haiitu pasmepHOCTb 1 6a31C TMHEHHOTO MOJIPOCTPAHCTBA, HATSIHYTOI'O HA CUCTEMY BEKTOPOB

a, =(LLD,a, =(11,2),a, =(1,2,3)
2. Haittu koopauHaTs! BekTopa x=(6,12) B 3aganHOM 6asuce e, ,e,, ecnu e, =(2,1),e, =(3,2).

3. B Ga3uce e,,e,,e; 3-Xx MEpHOro JIMHEHHOTO MPOCTPAHCTBA JMHEWHOE MpeoOpazoBaHHE @

3 21
3amaerca matpuueii A=|1 5 3 |. Halltuagp, eciu a= 2e, +e, —e;.
0 1 1
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4.  Haiitu matpuiy mepexona oT Oas3uca e_lz(l,O,O),Z:(1,—1,0),6_32(—1,1,—1) K Oasmcy
e/'=(12-1),e,'= (1,-1,0),e;'= (1,0,0)

5. [Tyctb V- MIPOCTPAHCTBO, HATSIHYTOE Ha CHUCTEMY BEKTOPOB
a, =(1,0,0,-1),a, =(2,L1,0),a, =, LL1),a, =(1,2,3,4),a; =(0,1,2,1). Ilpu xakom 3HaueHUU
A TOANPOCTpaHCTBOV UMEET pazMepHOCTh d=3.

6. HaiiTi pa3sMepHOCTb CyMMBI H Pa3MEPHOCTb I€pPEeCeUeHHs MOAIPOCTPAHCTBA L, , HATSIHYTOIO
Ha BEKTOPBI a, =(1,2,0,1),a, =1,1L1,0) n L, HATSIHYTOT'O Ha BEKTOPBI
bl = (1905190)9 b2 = (19390’1) .

7. Halitu coOCTBEHHBIE 3HAYEHMS JIMHEHHOTO HpeO6p330BaHI/I${, 3aaHHOI'o0 B HCKOTOPOM Oasuce

. -2 3
Marpuleid A= 1
5 y -3 y
8. JIuHeitHOe TpeoOpa3oBaHue 3aJaHO B HEKOTOPOM Oasuce MaTpuied A = L ol Haiitn

COGCTBEHHBII BEKTOP, €C/TH COOCTBEHHOE 3HaueHne 4 =-1.

9. Onpenenutb OPTOrOHAIBHBIN BEKTOp AJis Bektopa (1,-2,2,-3).

10. ITpumeHsist mpouecc OpTOrOHAIM3ALNN TIOCTPOUTh OPTOTOHAIBHBINA 0a3uc MOANPOCTPAHCTBA,
HaTSHYTOI'0 Ha CUCTeMY BEKTOpoB a, =(2,1,3,-1), a, =(1,1,-6,0).

Memoouueckue pexomenoayuu no pewteHuro 3a0adu.

[Tpuctynas K caMOCTOSTETLHOMY PEHICHHUIO 3a/1a4, HeOOXOMMO BHUMATEIHHO MTPOYECTh
TEOPETUYECKHI MaTepuas 1Mo COOTBETCTBYIOUIEMY BOMPOCY TeMbl. BakHelne MOHSATHS 3TOU
TEMBbI:  JIMHEHHOE  MPOCTPAHCTBO U  JUHEHHBIH  omepaTop, OPTOTOHAJBHBIA U
OPTOHOPMHPOBAHHBINA 0a3uC, €BKINI0BO MPOCTPAHCTBO, MaTpHUlla JIMHEHHOTO Mpeodpa3oBaHus,
OpPTOTOHAJIbHBIE BEKTOPBI, COOCTBEHHbIE BEKTOPbl M COOCTBEHHBIE 3HAYCHMs JIMHEHHOIO
npeoOpa3oBaHusl U Ap. DTH TOHATHS CIEAYeT BBIYYHTh M Pa300paThCsi B MX COOTHOUICHHUSX.
[Tpu perennu 3aaa4 UCIONB3YIOTCS (POPMYJIIBL, OOBSICHEHHE KOTOPBIX MIPEICTABICHO B TEME 7.

Tema 8. KBagpaTnunsie (popMbl.

1. TIpu kakux 3HaUeHMsAX A, KBajgpaTHuHas popma [ = 2x,x; +4x,x; — /1)622 + 3x32 — )c]2
HOJI0XKUTEIBHO ONpEENIeHA.

2. CoCTaBUTh MATPHILY KBAJPATUIHOMH GOPMBI . f = 2x,X; —4x,X; + X; +3X;

3. Haittu panr kBaapatHaHoit GopMsl f = x; +4x,x, +3x; +8x,x, +10x,x, +7x; .

4. TlpuBecTH K KAHOHUYECKOMY BHY KBaJApaTUUHYIO GopMy f = x7 —6x,x, — X5 .

5. Haittn nuHeiiHOe NpeobpaszoBaHme, TPHBOJANIEE KBAAPATHUHYIO (GOpMy f =XX, —X; K
HOPMATBHOMY BHIY f = y; — Y, — Y,

6. Jlama xBajgpathuHas Qopma f =-x —X, +x;. OMNpeNenuTh MONOKUTENBHBINH M
OTPHIIATENIbHBIA MH/IEKChl MHEPIIUH, & TAK)KE CUTHATYpPY ATOH (POpMBI.

7. TpuBecTH KBaApaTHIHYIO GOPMY K ITIaBHEIM ocsM f = 3x; +4x5 +5x; +4x,x, —4x,x,.

8. CoctaBuTh MaTpuily kBaapatuanoit popmsl 3x2— 10xy + 8y> 1 HallTH ee COOCTBEHHBIE YHCIIA.
9. Ykazatp npeobpa3zoBaHue KOOPAUHAT, IPUBOIAILEE KBAAPATUUHYIO (OopMY
8x2— 12xy + 12y, K KaHOHUYECKOMY BUIY/
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10. TIpuBecTn K KAHOHUYECKOMY BHIY KBAAPATUIHYIO hopmy Sx2 — 12xy.

Memoouueckue pexomeHoayuu no peuteHuro 3a0ad.

[Ipucrynas Kk caMOCTOSTEILHOMY PELICHHIO 3a/1a4, HEOOXOAMMO BHUMATEIbHO IIPOYECTh
TEOPETUYECKHI MaTepuas 1Mo COOTBETCTBYIOLIEMY BOMPOCY TeMbl. BakHellne MOHATHS 3TOU
TEeMBbI: KBagpaTuyHasi (hopMa, HOpMaJbHBIA U KAaHOHMYECKUN BHJ KBaJApaTUYHOW (POPMBI, paHr
KBaJpaTUUHON (OpPMBI, HEBBIPOKACHHOE JIMHEITHOE NpeoOpa3oBaHue, TIOJOKHUTEIbHBIN U
OTpULATENIbHBIN MHAEKC MHEpPLUU, CUTHATypa, 3aKOH MHEpIuH, Kputepuil CuibBecTpa u AIp.
OTU TOHSATHUS CIEAYyeT BBIYUUTh M Pa3o0parbcs B UX cooTHoweHHsX. [Ipu pemeHun 3amau
UCTIONB3YIOTCS (popMyIIbl, 00BSICHEHHE KOTOPBIX PEICTABICHO B TEME 8.

Tema 9. IIpsiMmasi ¥ IVIOCKOCTH B NPOCTPAHCTBE.

x+1 y-3 z
1. OnpesenuTh yroia Mexay NpsMbIMU - ==

— H —
-1 -2 1 2 -2
2. HaiiTu HOpMalIbHOE YpaBHEHHE IIOCKOCTH 6X-7y+6z-33=0.
3. Beruucauts paccrosiHue Mexy Toukamu A(-2; -3) u B(6; 3).

x+2 y+3 2

4. Haiitu koopauHathl TOuku M, pensmiedt otpe3ok AB B otHomenuun AM:MB=-3:2, eciu
A(-2; 1) u B(3; 6).
5. BeuucnuTh mI0maab TpeyroyibHUKa, BEPIIMHAMU KOTOPOro sABJst0TCs Touku A(2; 0), B(S; 3)
u C(2; 6).
6. Haiitu paccrosinue ot Touku A(4; 3; -2) no miockoctu 3x-y+5z+1=0.
7. Haittu yrnosoii koad¢uuuent K u otpes3ok B, orcekaemblii o ocu Oy npsamoit 2x-3y=6.
8. CocraBUTh ypaBHEHHs MpsAMOW, Hpoxojsimield vepe3 Touky A(-2; 5) NepneHIuKyJIspHO
npsimoit 2x-y=0.

2x+y=0

9. BeIunciuTh yroia Mexy IpsIMbIMU .
y=3x-4

10. CoctaBUTh MapaMeTpUUYECKUE YPABHEHUSI IPSMOM 5 N 5

Memoouueckue pexomenoayuu no pewteHuro 3a0adu.

[Tpuctymnas K caMOCTOSTETFHOMY PEHICHHUIO 3a/1a4, HeOOXOMMO BHUMATEIHHO MTPOYECTh
TEOPETUYECKHI MaTepual Mo COOTBETCTBYIOIIEMY BOMPOCY TeMbl. BakHelIne MOHATHS TOU
TEMBI: TIpsIMasi Ha TUIOCKOCTH U B IPOCTPAHCTBE, PA3TUYHbBIE YPaBHEHUS MPSIMON Ha IMIIOCKOCTU U
B MPOCTPAHCTBE, TNIOCKOCTh B MMPOCTPAHCTBE, HETIOIHBIE YPaBHEHUS MPUMOU U TUIOCKOCTH, YTOJ
MEXy TIOCKOCTSMHM, YTOJ MEXAY NPSIMBIMU Ha TIOCKOCTU U B MPOCTPAHCTBE, PACCTOSIHHS OT
TOYKH JO TUIOCKOCTH U JIO TMPSIMOW U JIp. DTH TOHSTHS CIEIAYET BBIYYUTHh U Pa300paThCs B UX
cooTHOmeHUsIX. [lpu pemieHuM 3a7a4  HUCHOJB3YIOTCS  (OPMYIBI, OOBSCHEHHWE KOTOPHIX
IPECTaBIEHO B TeMe 9.

Tema 10. JIuHUM U NOBEPXHOCTH BTOPOr0 MOPSAKA
1.Haiitu unBapuant Jo s x*+2xy-y*+8x+4y-8=0.
2.Haiitu xapakrepuctuueckue kopHu, ecau J1=10, J»=9.

3.0npenemats un 1B x% +3y* +37% + 2xz+8yz +4x -9y +2=0.
4. CocTaBUTh XapaKTEPUCTUUYECKOE YpaBHEHHUE, eciu J1=5, J=-3, J3=-4.

5. TloBepXHOCT 3aaHa ypasHerueM 5X° — 37 +6xy — 2y + 5 = 0. Beraucmurs Js
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2 2

. X
6. DKCIIEHTPUCHUTET € KPUBOM 2-T0 mopsaKka —— + DA paBeH.

100 36

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

2 2 o
8. Ha smunice  24x” + 30y~ =720 HaiiTi TOYKH, OTCTOSIIME HA PACCTOSHHUU IISITH €IHHHUI] OT

€ro Majou ocHu.
9. CocraBute ypaBuenue KBII, npoxonsmeii yepes3 5 Touek:
M] (050)7 M2 (Os])’ M3 (_]’1)9 M4(190)’ MS (29_1)

10. OnpesieuTh THIT MOBEPXHOCTH 4x% —9z2 +2zx —8x —4y + 367 —32=0.

Memoouueckue pexomeHoayuu no peuteHuro 3a0ad.

[Ipucrynas k caMOCTOSTEIbHOMY PELICHHIO 3a/1a4, HEOOXOAMMO BHUMATEIbHO POYECTh
TEOPETUYECKHI MaTepuas 1Mo COOTBETCTBYIOUIEMY BONPOCY TeMbl. BakHellne MOHATHS 3TOU
TEMBL: JJUIUIC, TumnepOosia, mnapaboyia, SKCLUEHTPUCHUTET, (POKYC, aCUMOTOTHI THIEPOOIIBI,
TUPEKTPUCHI DIITUIICA, MOBEPXHOCTU BTOporo mnopsaka, kinaccubpukanus IIBIT u gp. Otum
MOHSTUSL CJIEIYET BBIYYUTh W pa3o0paTbCsi B HUX COOTHOowIeHUsAX. [lpu pemenun 3amau
UCIOJIB3YIOTCSL (POPMYIIbI, OOBSICHEHHE KOTOPBIX MpeacTaBieHo B Teme 10.

Tema 11. Dy1eMeHTHI TONOJIOTUH.
1. HaiimuTte KOMIIOHEHTHI CBSI3HOCTH M KOMIIOHEHTHI JIMHEWHOW CBS3HOCTH CJEIYIOIINX
MOJMPOCTPAHCTB MPOCTPAHCTBA BELIECTBEHHBIX (71 X71)-MaTPHII;

1) GL(n; R) = {A|det A 6=0}; 2)O(n; R)={A|AAT =E}.
2. Iloctpoiite HeperynsipHOE XaycA0PPOBO MPOCTPAHCTBO.
3. TloctpoiiTe TPOCTPAHCTBO, YIOBJIETBOPSIONIEE TPEThEH aKCHMOMEe OTAEIMMOCTH U He
YAOBJIETBOPSIOIIEE BTOPOIA.
4. KomnakTHO 11 MHOXeCTBO [1; 2) € R?
5. Tloka3aTh, 4TO MOBEpXHOCTh X’ +y>—z>= 0 B Touke O(0, 0, 0) He MMeeT HOpPMAIM H
KacaTeJlbHOU MIOCKOCTH.
6. HailiTi enuHUYHBIC BEKTOPHI KacaTeNbHOM, TJIABHOM HOpMAalld M OMHOpMaH TUHUU X =
tsint,y =tcost,z = te! B Hauane KOOpAHUHAT.
8. Haiitu nnuny nyru nuHun x = ct,y = c\V2Int,z = % Mexay Toukamu t = 1, t = 10.
9. Haiitu KpUBU3HY U KpyUY€HUE CIEAYIOIINX JTUHUU:

x=2t,y=Int,z =t

10. Toka3ats, uTo cdepa x2 + x2 + x2 = 1 apnsgeTcsa ragKUM MHOTOOOpasHEM.

Memoouueckue pexomenoayuu no peuwteHuro 3a0ad.

[Tpuctymnas Kk caMOCTOSTETLHOMY PEHICHHUIO 3a/1a4, HeOOXOMMO BHUMATEIHHO MTPOYECTh
TEOPETHYECKUI MaTepHUall IO COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BakHeWlne NMOHATUS 3TOU
TEMBI: TUIOCKHME M TPOCTPAHCTBEHHBIE KPHBBIE, HOpMalb, OMHOPMalh, KPUBU3HA U KpyUCHHE
IUIOCKOW KPUBOHM M Jp. OTH MOHATHUSA CIEAYeT BBIYyYUTHh M Pa300paThCsl B UX COOTHOIICHUSX.
[Tpu pemiennu 3a1a4 UCTIOIB3YIOTCS (HOPMYITBI, 00bSICHEHNE KOTOPBIX MpeCTaBiIeHo B Teme 11.

Kpumepuu ¢popmuposanua ouyenoxk no 3ad0anuam 011 CAMOCHOAMENbHOU pPAdomovl
cmyoenma (munoewie 3a0a4u):
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«omauuynoy (3 Oanja) - oOydaromuics TMOKaszal TIyOOKHWE 3HaHWsA Marepuajia IIo
MOCTaBJIICHHBIM BOIIPOCaM, TPAaMOTHO U JIOTHYHO ero wu3naraeT. CBOOOAHO HCIONB3YeT
Heo0XxouMBbIe (HOPMYJIBI TIPH PEIICHUH 33/1aY;

«xopowoy (2 6aj1a) - 00yJaIOIIMIACS TBEPO 3HAET MAaTEPUAL, TPAMOTHO €r0 M3J1araet, HO
JIOITyCKAaeT HETOUHOCTH B MPOLIECCE PELICHUs 3a/1a4;

«yooeremeopumenvroy (1 6amn) - odyuyaromuiics MeeT 3HaHUsI OCHOBHOTO MaTepuala 1o
MOCTaBJIEHHBIM BOIIPOCaM, HO HE YCBOWJI €ro JeTalieil, TOMyCKaeT OTJeNIbHbIe HETOYHOCTH IpU
pEIICHUH 33]1a4;

«Heyooeemeopumenvho» (0 6aJI0B) — OOydYarOIIUKCSA JTOMYCKAaeT TrpyObie OITMOKH B
OTBETE Ha MIOCTaBJIEHHBIE BOIIPOCHI U MPH PELLICHUH 33a4

5.2. Ouenounvie mamepuavl 011 pyoescHo20 KOHMPON.
PyOexHblii KOHTPOJIb OCYIIECTBIISETCS MO OOJee WM MEHEee CaMOCTOATEIbHBIM pa3zesiaM —

y4eOHBIM MOAYJISIM Kypca U IIPOBOJUTCS 110 OKOHYAHUU M3YYEHHUs MaTepualia MOJyJis B 3apaHee
YCTAHOBJICHHOE BpeMs. PyOeXHbI KOHTPOJIb NPOBOAUTCS C IIENBI0 ONPEAEICHUS KayecTBa
YCBOGHHsSI MaTepuaia y4eOHOro MOAyJsl B IeJIoM. B TeueHune cemecTpa MpOBOIUTCS TPH TaKUX
KOHTPOJIBHBIX MEPOIPUATHS 110 TpaduKy.

B kauectBe GopM pyOeKHOrO KOHTPOJISI MOXKHO HCIIOJIB30BAaTh TECTHPOBaHKE (THCHMEHHOE
WIN KOMITBIOTEPHOE), TPOBEACHHE KOJUIOKBHYMa HIM KOHTPOJIBHBIX pabor. Ha pyOexnble
KOHTPOJIbHBIE MEPOIPUSATHS PEKOMEHIyeTCS BBIHOCHUTH BECh INPOTPaMMHBIN Marepuan (Bce
pasielibl) Mo JUCHUILTHHE.

Kontpoabnasi padora. KonrtponmpHast pabora — mmcbMeHHas paboTa HEOOJIBIIOro
o0beMa, IpeAroIaramas MpoBepKy 3HAHUN 3aJaHHOTO K N3YUYEHHUIO MaTepHaja U HaBBIKOB €ro
MMPAKTUYCCKOr0o IPHUMCHCHUS. HpOBOIII/ITC?[ Tpu pas3a B TCUCHUC HUIYUYCHUA OHUCHUILIMHBI
(ceMecTp) B yachl aynuTOpHOH paboThl. He MeHee yeM 3a 1 Hememro 10 KOHTPOIBHOW PaboTHI,
HpernoaaBaTeb JOJDKCH ONPENeNIUTh CTYJISHTAaM HCXOJHbIC JaHHbBIC s TOATOTOBKU: Ha3BaTh
pasznensl  (TeMbl, BOINPOCHI), MO KOTOPHIM OYAYT KOHTPOJbHBIC 3aJaHus, TEOPETUUECKHUE
MCTOYHHKH (C TOYHBIM YKa3aHHEM pPa3JIeOB, TEM, CTaTe) I HOATOTOBKH.

KoHTponbHble paboOThl MOTYT COCTOATH W3 OJHOTO MM HECKOJNbKHMX 3aJaHui
IMPAKTUYCCKOro COJACpIKaHHA. HpI/I BBIIIOJIHCHUH KOHTpOJ'II:HOfI pa6OTBI I1I0JIb30BAaThCA
KOHCIIECKTaMHn J'IGKIII/If/'I, yqe6HHKaMH, 3aa4YHUKaM HE pa3pCuiCHO. I[J'II/ITGJ'II)HOCTI) pEeICH A
KOHTPOJIbHBIX 3a/1aHui cocTaBisieT He Oosee 90 MUHYT.

5.2.1. Ouenounvie mamepuanvt 014 KOHMPOILHOU padomvl: KOHMPOIUPYEMAs
komnemenyusn OIIK-1

Tunoevle 6apuanmul KOHMPONbHBIX padOmM:

Bapuanm Nol
1. Pemuts cucremsl o popmynam Kpamepa (eciu 3T0 BOZMOXKHO):
2x1 + 2x; —x3 + x4 =4,
4x, + 3x, — x3 + 2x4 = 6,
8x1 + 5x, — 3x3 + 4x, = 12,
3x1 +3x, — 2x3 + 2x4 = 6.
2. Jlansl aBa BekTopa d = (3,—2,6)u b= (—=2,1,0). OnpenenuTh MPOESKIIUU HA
KOOPJMHATHBIE OCH CITEYIOIMX BeKTOpoB: @) d + b, 6) d@ — b.
3. BBIUKCIUTB paHT MATPHIIBI PH MIOMOIIIH JIEMEHTAPHBIX TPE0Opa3oBaHUI

22



25 31 17 43
75 94 53 132
75 94 54 134
25 32 20 48

A=

. BpluncnuTe BeMYMHY OTKIOHEHUS M paccTosiHUE OoT TOuku A(—2,—4,3)10 MI0CKOCTH
2x—y+2z=3=0
. Haiitu npoussenenus matpun AB n BA (eciiu 3TO BO3MOKHO)
3 4 5
a=( ¢ 2)B= (6 0 —2).
7 1 8

Bapuanm Ne2
. Paznoxwurs Bextop d = 87 + 10j no 6asucy (e;, €5, €3), eciu
e =20—]—k ©=30+2]—k e=0+3]+k,
2x1 + 3x, — 5x3 =0,
. PemmuTh cucTteMbl MAaTpUYHBIM CLIOCOOOM {—Bxl + 2x, +4x3 =3,
—xq1 + 2x, + 3x3 = 2.

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

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

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

Omnpenenuts yron mexay nByms npsmeimu (I)u (1), ecnu
(l41):2x+5y—-3=0 (1,):5x—2y—6=0
123456789
4175382609

IMUKJIOB U BBIYUCIIUTb ACKPEMCHT.

. Pazmoxwuts OACTaHOBK B BHIAC IIPOU3BCACHHUA HC3aBUCHUMbIX
y

-1 2 4 3
B 5 1 -2 4

. Beruucnuts onpenenurens o Teopeme Jlamnaca: 0 1 -3 1|
5 4 -4 2

. Hamtu noncranoBky X u3 paseHctBa A X B = C, ecnn

4=(231400=(53742) € =(13524)

2 2 y
. Ha runep6one 16x” —49y” =784 naiitn Touxm, koTOpHIE OBUIM OBI B TPH pasza OIHKE K
OJIHOM aCUMIITOTE, YEM K JIpyroi.

Bapuanm Ned

. CocTaBUTh ypaBHEHHE IUIOCKOCTH, Mpoxojsieit yepe3 Touky A (5,4, 3)u orcekaromien
paBHBIE OTPE3KHU HA OCSIX KOOPJAUHAT.

-2 3 4 -5 4 5
. Haiitu npousBenenne matpun A u B,ecrmu A= 2 1 7)), B=(3 2 -1]|

0 0 1 0 1 9
. Hamucare ypaBHeHue rumepO0ibl, HUMEOIEH oO0mme (OKYChl C  JITUIICOM

24x* +49y* =1176 , upu ycnosuu, ato ee skcuentpucurer € =1,25.
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2x1 — 3x, +5x3 = 15
4. Pemmth cucremy ypaBHeHHH MeTozioM ["aycca: { 4x; + Sx; — 2x3 = —
3x1 +2x, —6x3 = —11
5. Jano: |Z§| =d+2b, |§E| = —44 —b,CD = —5a — 3b. Jokaszats, uro ABCD —

Tpaneuus
Bapuanm Ne5
-2 3 4
I. Mamamarpuma( 2 1 7 |. HailTu npuCOEIMHEHHYI0 MaTpULy.
0 0 1

2. Ha runep6ose 144x”> —169y” = 24336 waiitn Touku, 115 KOTOPoil GOKATLHBIE PAIHyC-

BEKTOPBI NEPIEHANKYIISPHBI IPYT K JPYTY.
3. Haiitu xoopauHaThl BEpIIMH Mapabojabl W BEJIWYMHY [apaMeTrpa p, €cClH

2x2—4x+2y—3=0
2 -1 3 -2 4
4. Haiiti panr MaTpUIlbl METOJIOM OKaWMIIAIOIIMX MUHOpOoB A=[4 -2 5 1 7
2 -1 1 8 2

2 -5 4 3

5. Bbluucnuth onpeaenurens —4 7.5
4 -9 8 5

-3 2 -5 3

Kpumepuu ghopmuposanus ouernox no KOHmpoabHsIM moukam (KOHmMpOoIbHble padomut)

5-4 6anna - TUpPaBWIBHO BBINOJHEHBl BCE 3aJaHUs, MHPOJEMOHCTPUPOBAH BBICOKHI
YPOBEHb BIIQJICHUSI MaTepUaIoM, IIPOSBIIEHBI PEBOCXOAHBIE CIOCOOHOCTU MIPUMEHSTh 3HAHUS U
YMEHHMSI K BBIITOJIHEHNIO KOHKPETHBIX 3aaHUH.

3 oOanna - TpPaBUIBHO BBINOJIHEHAa OoJblIas YacTh 3aJaHuM, MPUCYTCTBYIOT
HE3HAYUTEJIbHbIE OLIMOKHM, MPOJEMOHCTPUPOBAH XOPOIIMN YPOBEHb BJAJEHUS MaTEepUalIoOM,
IPOSIBJIIEHBI CPEIHUE CIIOCOOHOCTH NMPUMEHSTh 3HAHUS U YMEHUS K BBIIOJIHEHUIO KOHKPETHBIX
3a7laHUN.

2 fanna - 3a7aHus BBINOJHEHBI OOJiee YeM HAMOJIOBUHY, NMPUCYTCTBYIOT CEpbe3HBIE
OIIMOKH, TPOJAEMOHCTPUPOBAH YIOBJIETBOPUTENBHBIM YpOBEHb BIAJCHUS MaTEpUAIIOM,
MPOSIBJIEHBl HU3KHE CIIOCOOHOCTH NMPHUMEHSTHh 3HAHMUSI U YMEHUS K BBIIOJIHEHHUIO KOHKPETHBIX
3a1aHUM.

1 fann - nan HETIOJNHBIN OTBET, NMPEACTABIAIONUIUN OO0 pa3pO3HEHHbIE 3HAHUS 110 TEME
BOIPOCA CYIIECTBEHHBIMU OLIMOKaMH B ONIPEIEICHUSIX.

0 6annoe - Ipy OJTHOM HECOOTBETCTBUM BCEM KPUTEPHSIM M OTCYTCTBUH OTBETA.

5.2.2. Ouenounvie mamepuanvi: Tunogvle mecmogvie 3a0anus no OUCUUNIUHE

«/luneitnaa anzebpa u ananumuueckas zeomempus» (KOHMPOIUPyemas KoMnemeHyus

OIIK-1):

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

Tecm — cuctemMa CTaHAAPTU3WPOBAHHBIX 3aTaHUMN, MO3BOJIIIONIAS ABTOMATH3UPOBATH
MpOIIeNypY M3MEPEHHS YPOBHS 3HAHWW M YMEHHUM CTyAeHTa. TecTUpOBaHHWE MPOBOIUTCS TPHU
pa3a B TeUeHHE M3y4YeHUS TUCIUIUIMHBI (cemecTp) Ha tuiardopme http://open.kbsu.ru/moodle/.

He MCHEC, UEM 3a 1 HCACIIIO 1O TECTUPOBAHUA, IPCIIOAABATCIIb JOJKCH ONPCACIUTD CTYICHTAM
HNCXOAHBIC NAHHBIC U MOATOTOBKU K TCCTUPOBAHHUIO: HA3BATH Pa3aCiIbl (TCMBI, BOHpOCLI), o
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KOTOPBIM OYAYT 3aJaHHs B TECTOBOM (popMe, TEOPETHUECKHUE NCTOYHHUKH (C TOYHBIM yKa3zaHHEM
pa3fenoB, TeM, crareil) ajs NoAroToBku. OIEHKA pe3yabTaTOB TECTUPOBAHUS MPOU3BOAUTCS
KOMITBIOTEPHOU IIPOTPaMMOM, pe3yJIbTaT BBIAACTCS HEMEJICHHO 110 OKOHYAaHUH TECTA.

1. Haiitu BEKTOD x u3 ypaBHEHUs a, +2a, +3a, +4x =0, rue
a, =(5-8-12), a,=2,-14-3), a,=(-32-54)

Ox=(0,1,2,2) Mx=(01,2,-2)

Ox=(0,-1,2,-2) Ox=(0-122)

2. I3 BEKTOpOB HOPMHUPOBaH

M%,%,O,% O (L111)

0 (1,1,0,1) O/3,v3,L1)

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

M (-1,-1,2) L (1,1,2)

L (2,1,-1) L (2,1,2)

4. Hanucatp ypaBHeHue npsiMoil AB, npoxoasueit 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. YrnoBo# KO3pUITUEHT MPSMOM, TPOXOSAIICH Yepe3 Hadall0o KOOPIUHAT ¥ TOUKY
A(3,-27) paBen

13 Ll -27 M -9 0l 1/9

6. Haiitu yron mexny npsimbiMu 3x-2y+12=0 un 4x+y-2=0
Otgp=3/4 Otgp=-1
Ctgp=4/3 Mitgp=11/10

7. Anmuna Bexktopa AB, eciiu A(3,2), B(-1,-1) paBHa
013 045 O 4 2 5

8. Haiftu HopMupyromuii MHOXUTENb npsimoit 12x-5y+1=0
L1 -13 L1 13 Ll 1713 M -1/13

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

M—§x+iy—220 D§x+iy—2:o
5 5 5 5

Dgx—iy—ZzO D§x+iy+2=()
5 5 5 5

10. YpaBHeHue npsmoii, mpoxonsmiei yepe3 Touky A(4,-5) mapamienbHo npsmon 2x-3y+6=0
MUMEET BU]L

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

M 3x+2y-2=0 0O 3x-2y-2=0
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11. YpaBHenuem npsamoii, npoxondueit uepes Touku Mi(3,-1,2) u M2(-2,0,1) sBisercs

Lx-3y+2z-10 L 5x+2y-3z=0
O 2x45y-2=0 g3 _y+l_z-2
-5 1 -1

x—-2 y+2 z-1 x y+3 z-4

12. Yroa Mexny npsaMbIMU u — =——— paBeH
A TP 2 10 -1 2 2 P
T 13 2 1
Oep==— M ¢ = arccos — @ = arccos — ] @ = arccos —
¢ 6 ¢ 45 ¢ 5 ¢ 13
. X y Z
13. Yron mexay npsmoit > = - = 5 U TUIOCKOCTBIO 22X +4y+20z=0 paBeH

44 T 8
] @ = arcsin — Oep= Oep=— M ¢ = arcsin —
4 45 p=7 =5 ¢ 9

14. Beruucnute paccrosinue ot Touku A(4,-1) no npsmoit 8x-6y+2=0
18 M 4 01 03

15. Kanonnueckoe YpPaBHCHHEC 3JIJIMIICA UMCET BULL

2 2

O+ 2=1 . A

b a a b

2 2 2

W+ 2 =1 05 +2-=0

a” b a” b
16. s runepOoIIbl BEPHO
(a>c O 2b>2c [0 2b<2c M 2a<2c

17. YpaBHeHUs: acCUMITOT rumnepO0IIbl UMEET BUJ

Ox=22 Dy:gx IZIy:J_réx Ox=%
& b a a
x2 y2
18. DKCLIEHTPUCHTET € KPUBOIi 2-T0 mopsiika — + ~— =1 paBeH
P P P 100 36 P
M 4/5 ] 8 0 4 5

19. YpaBHeHUE TUPEKTPUCHI Tapab0Ibl UMEET BH]

Y 2 Y 2
O x=L41 Mx+L=0
2 2

20. Onpenenuth YMCI0 UHBEPCU B epectaHoBke 1,9,6,3,2,5,4,7.8
- 15 - 12 +:13 - 14

26



21. Yucno pa3nInyHbIX IEPECTAHOBOK AJIMHBI 6 paBHO ...

-2 750 +: 720 -: 360 -: 700
137984652

22. JleKpeMeHT MOJICTAHOBKH (231487569j PaBeH ...

-4 -2 +:5 -3

23. Ecnu B onpeaenutesnie CTPOKH M CTOJIOIBI TOMEHSATh MECTaMHM, TO ONIPECITUTENb:
-: IIOMEHSAET 3HaK

- CTAHET PABHBIM HYIIIO

+: HE U3MEHUTCA

- YBEJIIMYUTCS HA IOCTOSIHHOE YUCIIO

12 30
24. BpIYHCIUTH 5
-1 60 +:-60 -2 180 -2 120
1 4 5 0
25. Beruucnuth 3 -2
-3 -1 -2
+:11 - -17 -1-23 -1 23
2 3 1 2
26. IIpousBeneHue onpeaeauTencit ~(— 2 paBHO:
8 8 2 3
- 15 - 14 -2 32 +:- 16
31 =2
27. Beraucnuts onpenenurens |3 -2 -1
-1 5 1

--8 - -7 - 20 +:-19

1 011
28.0 4 5 100

. Onpenenutens 4-ro nopsiika 010 0 paBeH:

4 2 0 5

- 14 +:15 -0 -1

29. CKOJIBKO MHHOPOB 2-TO NOPSJKA CONEPKUT ONPEAEIUTEND 3-T0 Nnopsiaka?
-3 -6 - 16

a 1 2

30. Anrebpanueckum nononHeHueM B onpeaenurene |1 3 0 kanemenrty q,, Oyner
b 5 ¢

Lo 2 13 a 2

+'_‘b c K ‘5 c K ‘b 5‘ “h 0‘
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31. 13 nepeuncnennslx Matpull A, ., B, ,,Cs ., D, ,, K, ,,N,, MOXHO IIEPEMHOKUTL MEKIY

coboit
= D, 1Ky, Ay 1 Gy = B, 1 Njy, = Bg,, 1 Ky,
32. Panrom MaTpuiibl Ha3bIBaeTcs ...
-1 YHCJIO IMHEWHO HE3aBUCUMBIX CTPOK
-1 YHACJIO IMHEWHO HE3aBUCUMBIX BEKTOPOB
+: MaKCHMaJIbHOE YUCJIO JINHEHHO HE3aBUCUMBIX CTPOK (CTOJIOIOB)
-: €€ IOpAJ0K
4 5) (2
33. IIpousBeneHue MaTpHIl > 3l paBHO:
13
), = (13 7) = (7 13) = (=7 -13)
* -1 -1
34. Marpuia A (mpucoenuHeHHas) K Marpuie A = 5 3 MMeEeT BUI:
31 2 1 3 -1 3 1
- -: -: +:
2 1 31 2 1 -2 -1
-1 . 51
35. Marpuia A oOparHas K 3alaHHOU Matpuie A = 01 UMEET BUI:
I -1 I 1 {1 -1 I -1
- -5 +: = -5
0 5 05 5(0 5 0 5

Kpumepuu ¢hopmupoeanusn oyenoxk no mecmogoim 3a0anuam:
[To uToram BBIMOSHEHHUS TECTOBBIX 3aJaHUN OIEHKA MPOWU3BOJUTCS MO MATHOAITHEHOMN

HIKae.

5 GaJII0B — MOTYy4ar0T 00yyarouecs ¢ NPaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE
Bonpocsl. Beimmonaneno 89-100 % mpennoskeHHBIX TECTOBBIX BOIIPOCOB;

4 Gama — nosryyaroT oOyyaromuecs: ¢ MpaBUJIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE
Borpockl — 70 —88 % ot ob1iero oobemMa 3a1aHHbIX TECTOBBIX BOIIPOCOB;

3 Gaiia — Moy4aroT 00yYaromuecs ¢ MPaBHWJIbHBIM KOJMYECTBOM OTBETOB HAa TECTOBBIC
Bonpockl — 50 —69% ot o011ero odbema 3a/laHHBIX TECTOBBIX BOIPOCOB;

2 Gayta — MOJy4aroT O0yJaromuecs MpaBUIbHBIM KOJUYECTBOM OTBETOB Ha TECTOBBIE
Bonpocsl — 30-49 % ot ob1iero o0bema 3aJaHHBIX TECTOBBIX BOIIPOCOB.

1 Oann — momyyaroT oOyyaromuecs: ¢ IPaBUIbHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE
Borpockl — 10 —29% ot o01iero o0beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

0 6amioB — moxy4aroT 00y4aromuecs: MpaBUIbLHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE
Bornpockl — MeHee 10 % ot ob1iero oobemMa 3alaHHbIX TECTOBBIX BOIIPOCOB.

5.2.3. Ouenounvie mamepuanvl 011 RNPOGEOCHUA KONIIOKGUYMA: KOHMPOAUpyemasn
komnemenuyusn OINIK-1
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KomnokBuym — cobecenoBaHue MpernoaaBarens ¢ 00y4alouuMces ¢ LEIbI0 KOHTPOJIS
IJIyOMHBl YCBOCHHMSI TEOPETHYECKOr0 MaTepHuaiia, M3y4eHUs PEKOMEHJOBAHHOW JIMTEPaTypHI.
KomnokBuym - 3T0 ¢Gopma KOHTPOJS, BHUJ IMOMOIIM OOYYAIOUIMMCS U METOJI CTUMYJIMPOBAHUS
UX CaMOCTOSITENbHON paboThl. KOIOKBUYM OXBAaThIBAET TOJBKO pa3lesl WINM TEMY U3y4aeMOM
JUCLUIUINHBIL.

Temuvi konokeuyma:

1. bunapuble anreOpanyeckue omnepauuu. Anredpanyeckue CTPYKTYpbl C OAHOH M JABYMs
OMHApHBIMU ONlEpaALUAMHU.

2. IlepectanoBku. Tpancno3unus B nepecranoBke. MuBepcus. UeTHOCTh mepecTaHOBKH.

3. IToxcranoBku. YeTHOCTh MOACTaHOBKU. CBOMCTBA IOJICTAHOBOK. JIEKPEMEHT.

4.0Onpenenurenu n-ro nopsiaka. CpoiicTa.

5.MuHOpbl W anreOpanvyeckue MOMOJHEHUS. METOAbl BBIYMCICHUE ONpPEIACTUTENs N-TO
HOPSAJKA.

6.Cucrema nuHelHbIX ypaBHeHnl. @opmysbsl Kpamepa u metoa "aycca.

7.Matpunbl. Onepanuu Hajg Matpuriamu. CBoiicTBa omeparuii. OOpaTHas MaTpuiia. Y clIoBUS
€€ CYIIECTBOBAHUS U METOJ] HAXOXKICHUS.

8.Panr Marpuipsl. MeTonbl HAX0KIEHUS paHra MaTPULIbL.

9.Jluneiinbie mpoctpanctBa. lloampoctpanctBa. ba3suc W pa3sMepHOCTh  JIMHEWHOTO
IIPOCTPAHCTBA.

10.Marpuna nepexoza. CoiicTsa.

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

12.EBxnnaoBel npoctpancTsa. O0muii crnocod nocTpoeHusl.

13.lnuna BexTopa. Yroa mexay Bekropamu. Hepasenctso Komu-byHskoBckoro.
14.0OpToronansHocTh BeKTOpoB. OpToroHansHelie 6a3ucel. [Iporecc oproronanuzanum.
15.JIunelinbie npeoOpazoBaHus BEKTOPHBIX IIPOCTPAHCTB. Cas13b JIMHENHBIX
npeoOpa3zoBanuii ¢ MarpuniaMu. JIeicTBUS Hall TMHEHHBIMHU PEOOPa30BAHUSIMU.
16. KanoHMueckuii 1 HOPMAJIBbHBIM BUJT KBaJIpaTUYHOU (DOPMBI.
17. [lonoxxuTenpHO-oMpe IeIeHHbIEe KBaApaTUYHbIE (POPMBI.
18.XapakTepucTuyeckue MaTpHibl. XapakrepucTuueckue KopHH. CoOOCTBEHHBIE BEKTOPBI.
CoOcTBeHHbIE 3HAUCHMS.
19.Bekropsl. Onepanuu HaJl BEKTOPaMHU.
20.CkansipHO€, BEKTOPHOE U CMEIIaHHOE MPON3BeeHIE BEKTOpoB. CBOICTRA.
21.PaccTosiHME MEXy IByMsl TOUKaMH Ha IJIOCKOCTH. JleneHue oTpe3ka B JaHHOM OTHOIIEHUU.
IInomane TpeyrojapHHUKA.
22.YpaBHEHHE NPSIMOH C YTIIOBBIM KOA((OUIIMEHTOM. YTOI MEXAY ABYMS MPSMBIMU.
23.00mee ypaBHEHUH NpsAMON. YpaBHEHHE NPSAMON «B OTPE3KaX».
24 HopMmanbHOE ypaBHEHHE NPAMOiL. PaccTosiHME OT TOUKH 10 PSAMOIA.
25.2nnurc, runepbona, napadona.
26.001m1ee ypaBHEHHE IIOCKOCTH. YTOJI MEK/TY TUIOCKOCTSIMH.
2’7.HenonHele ypaBHEHUS IIJIOCKOCTH. Y PABHEHHE TUIOCKOCTH «B OTPE3KAXM.
28.HopmasibHOE ypaBHEHUE TUIOCKOCTH. PaccTosiHuE OT TOYKH 10 TNIOCKOCTH.
29.YpaBHeHHe npsAMONl B IpocTpaHcTBe. KaHOHHMYECKOEe M IMapaMeTpUYECKOE YpaBHEHUE
IPSAMO.
30.B3anMHOE pacnosyiokeHne IpsIMOM M INIOCKOCTU B IIPOCTPAHCTBE.
31. O6mee ypaBuenue [1BII. Knaccudukanus [1BIT.
32. KpuBu3Ha 1 Kpy4eHUe TUIOCKON KPUBOM.
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33. IlognpoctpancTBa. CymMmMma u iepecedenue noamnpocrpancts. @opmyna ['paccmana.
34. O6mas cxema uccnenoBanus CJIY. Teopema Kponekepa-Kanemm.
35. OnHopoaHnble cucteMbl. CBolicTBa pelieHui oqHOpoIHbIX cucteM. OCP.

Kpumepuu ghopmuposanun oyenok no KOHmMpPOILHLIM MOYKAM (KOJUIOKEUYM)

COMAUYHBLUL (8bICOKULL) YpOBeHb Komnemenyuuy (5 0a/UIOB) - CTABUTCS B Cllydae, Korja
00yyJaroIuics: IEMOHCTPUPYET 3HaHUE TeopeTndeckoro Mmatepuaina Ha 100%;

«xopoutuli (HOpManbHLLL) YposeHb Komnemenyuuy (4 6ajUI0B) - CTaBUTCS B CiIy4ae, KOorja
o0yyJaroImuics IeMOHCTPUPYET 3HAHUE TeOpeTUYeCKOro Matepuaina Ha 70%;

«Y0081emMBOPUMENbHYIL (MUHUMATbHDIL, NOPO208bIl) YposeHb kKomnemenyuuy (3 Oana) —
CTaBUTCA B Ciydae, KOrjJa OOydaroIluiics 3aTpyAHSETcs C MpPaBHIBHON (opMynmupoBKoi
TEOPETHYECKOTO0 MaTepHaia, JaeT HEMOJHBIM OTBET, JEMOHCTPHPYET 3HAHUE TEOPETUUECKOTrO
Mmarepuaia Ha 55%;

«Hey00aIIemBOPUMEbHBLIL (HUJICE NOPO208020) Yposehb KomnemeHyuuy (2 1 MeHee 0aIIIoB) —
CTaBUTCS B Cily4yae KoOrja oOOYy4Yaroluiics JaeT HEBEpHYIO (OPMYIHUPOBKON TEOPETUUYECKOrO
MarepHaia, JaeT HEBEPHbIM OTBET, JIEMOHCTPUPYET HE3HAHHE TEOPETHUECKOro Marepuasia Wid
3HaHUE MaTtepuasia MeHee, yeM Ha 40 % 3anay.

5.3. Ouenounvie mamepuanvl 011 RPOMENCYMOUHOU ammecmayuu.
Lenvio npomesicymounou ammecmayuy TO JUCUUIUIMHE SBISETCS OLIGHKA KauecTBa

OCBOGHHUS JTUCHUIUIMHBI  oOywaroumumucs. OnHa mpenHasHayeHa Al OOBEKTUBHOIO
MOJATBEPXKJICHUS U OLEHUBAHUS JOCTUTHYTBIX PE3YJIbTaTOB OOy4YEHHUS TOCJIE 3aBepLICHUS
M3YYeHUS JUCHUILTUHBL. OCYIIECTBIAECTCA B KOHIIE CEMECTpa U MPEACTaBiseT cOO0l UTOrOBYIO
OLICHKY 3HAaHUH B BUJE DK3aMEHA.

[TpomesxyTouHasi aTTECTalUsl MOXET MPOBOJUTHCS B YCTHOM WIJIM NMUCBMEHHOH (opme.
Ha nmpomexyTounyto arrectanuto orBogutcs 10 30 6amios.

IK3amenayuonnsie 6onpocel no oucyunaune «/Iuneiinas anzedbpa u ananumuyeckan
2eomempus»
(konmponupyeman komnemenyus OIIK-1):
1. Aunrebpamveckue CTPYKTYpbl C OJHOM OuHapHOW anredbpandeckoi oreparuei.

CsaoiicTBa.

2. Komsio. Csoiicta. [Tpumepsr.

3. Tlone. CoiictBa. [Ipumepsi.

4. Xapakrepuctuka noius. Teopema. [Tonnoe.

5. TlepecranoBku. Teopema o uncie NEPEeCTaHOBOK JUIUHBI 7.

6. Tpancno3uuus B nepecraHoBke. HBepcus. UeTHOCTh epecTaHoBKU. Teopema.

7. TloncranoBku. YeTHocTh mojacTaHOBKU. CBoicTBAa YMHOXEHHsI  IO/ICTAaHOBOK.
JlexpeMeHT.

8. Ompenenurenu n-ro nopsiaka. CBoiicTBa

9. MuHops! u anreOpanueckue gononHenus. Teopema Jlamnaca.
10. Pa3noxenne omnpenenurens IO SJE€MEHTaM CTPOKH. DBwluucieHue omnpeaennurens
METOJIOM aHHYJIMPOBAHUSI SJIEMEHTOB CTPOKH.
11. Cucrema nuHeNHHBIX ypaBHEHUH KpaMepoBckoro tuna. Merox Kpamepa.
12. Marpuuel. Onepaunn Haa MaTpuniamu. CBoWcTBa onepanuil.
13. Ob6paTHas matpuia. Y cI0BUS CyIIECTBOBAHHUS.
14. Teopema 00 ornpenenuTese NPOU3BEACHUE MATPHULL.
15. Panr matpunel. Teopema o0 panre MaTpuLbl.
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16. JIuneiinsle nmpoctpanctBa. IIpumepsl. basuc u pa3mMepHOCTb JTUHEHHOIO ITPOCTPAHCTBA.
Teopema o 6a3uce.

17. IlognpoctpancTBo. CyMMa U niepecedyeHne noanpocrpancts. @opmyna I'paccmana.

18. EBkiinzioBbl mpocTpaHcTBa. JlnnHa BekTtopa. Yroia Mexay Bekrtopamu. HepaBeHCTBO
Komm-bynsikoBckoro.

19. OproronanbHOCTh BeKTOpOB. OpTOroHANbHBIE U OPTOHOPMHUpPOBaHHBIE Oa3uckl. Teopema
CYIIECTBOBAHMS OPTOrOHAIBHOTO Oa3uca.

20. Jluneiinpie mpeoOpa3oBaHMs BEKTOPHBIX NPOCTPAHCTB. JleWCTBUS HaA JHUHEHHBIMHU
peoOpa3oBaHUSIMHU.

21. KBanparuunsie popmel. Teopema o paHre KBaapaTHUHON (HOPMBIL.

22. KaHoHMYECKUH W HOPMAaJIbHBIN BU] KBajipaTudHoi hopmbl. Meron Jlarpamxka.

23. TTonoKXUTENBHO OlpeieTeHHbIe KBaapaTuuHbie (hopmbl. Kpurepuit CunbBectpa.

24. XapakTepuCTUUECKHUE MAaTPULIbl. XapaKTEPUCTUUECKUE KOPHHU.

25. CoGcTBennble BekTophl. CoOCTBEHHBIC 3HaUYCHUsI. Teopema.

26. BekTopel. Onepanuu Haa BekTopamu. CBONCTBA ONIEpariyii.

27. CkansipHoe npou3BeieHue BeKTopoB. CBOICTBA.

28. BekTopHoe npousBesienre BekTopoB. CBoicTBa.

29. CMmenraHHoe Npou3BeeHNE BEKTOpOoB. CBoOMCTBA.

30. PaccrossHue Mexay [IByMs TOYKaMH Ha IIOCKocTU. /[leneHue oTpe3ka B JaHHOM
oTHoweHuu. [Inomans TpeyroiapHuKa.

31. YpaBHeHHE MPSIMOH C YIIIOBBIM KO3(PPHUIUEHTOM. YTOI MEXTy ABYMS IPSIMBIMU.

32. O0uiee ypaBHEHUI MPSIMON. YpaBHEHUE IPSIMON «B OTPE3Kax».

33. HopmanbsHoe ypaBHEeHHE MpsIMON. PaccTosiHue OT TOYKU 710 IPSIMOH.

34. Dnnunc. KaHoHnueckoe ypaBHEHUE 3JUIHIICA.

35. T'unepOona. Kanonnuyeckoe ypaBHeHHE THIIEPOOIIBI.

36. [1apabona. Kanonnueckoe ypaBHEHUE 11apadOIIbI.

37. IlnockocTh B mpocTpancTBe. PaznuyHbie ypaBHEHUS TIJIOCKOCTH.

38. HopmanbeHoe ypaBHEHHE IIOCKOCTH. PaccTosiHuE OT TOUKH 10 TJIOCKOCTH.

39. B3auMHoe pacrnosoKeHue NpsMOoil U MIOCKOCTU B MPOCTPAHCTBE.

40. O6mee ypasuenue [I1BI1. Knaccuduxamms ITBII.

Kpumepuu ¢hopmupoganun ouenox no npomexcymounoin ammecmayuu:

26-30 OammoB — mNOIy4arOT OOydYarolluecs, KOTOpble CBOOOIHO OpPUEHTHPYIOTCS B
MmaTepHale U oTBeyaroT 0e3 3aTpyaHeHuil. OOyuaromuiicsi cnocoOeH K BBIMOJIHEHUIO CIO0XKHBIX
3a/IaHM, TTOCTAHOBKE eIl M BBIOOpE MyTel ux peanusanuu. Pabora BBIIOTHEHA TOJIHOCTHIO
6e3 ommbok, permero 100% 3anauy;

21-25 OamioB — TONYy4YalOT OOyYaromuecs, KOTOPhl€ OTHOCUTEIHHO  TOJHO
OPUEHTHPYIOTCSI B Marepuaie, OTBEYaloT 0e3 3aTpyJHEHHH, JOMYCKAIOT HE3HAYUTEIhHOE
KoJIn4ecTBO OmuoOoK. OOyyaromuiicsi crmocoOeH K BBIMOJHEHHIO CIOXKHBIX 3afaHuil. Pabora
BBINOJIHEHA TTOJIHOCTBIO, HO UMEIOTCS He Oosiee 0HOW Herpy0oil ommMOKU U OJHOTO HeIoYeTa,
He Oojiee Tpex HemoueroB. J[OMyCKAlOTCs HE3HAYMTENbHbIE HETOYHOCTH MPHU pEIIeHUH 3ajad,
pemeno 70% 3anay;

16-20 GannoB — moiy4aroT oOyyarouiuecsl, y KOTOPbIX HEJOCTaTOYHO BBICOK YPOBEHBb
BJIaJICHHSI MaTeprajoM. B mporiecce oTBeTa Ha dK3aMeHe JIOMYCKAIOTCS OITUOKH M 3aTPYIHEHHS
MIpU U3T0KEeHNH Matepuana. OOyJaromuics MpaBUJIbHO BHITIOJHWI HE MeHee 2/3 Bceil paboThl
WJIM TOMyCTHJI HE OoJiee OHOM Tpy0oit omMOKH U ABYX HEJ0UYETOB, HE Oosiee OAHOM rpyOooil u
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OJIHOH HerpyOoil omuoOKu, He Ooliee Tpex HerpyObIxX omuOOK, 0AHON HerpyOoit. O0yJarommiics
3aTPYAHSETCS C NPAaBUIBHOM OLEHKOU MPEIIOKEHHOM 3aa4M, 1aeT HEIOJIHBIM OTBET, PELICHO
55% 3amau;

0 OamnoB — moisiydaroT OOydaroluecs, KOTOpbIE AONYCKAlOT 3HAYMTEJIbHBIE OIINOKH.
OOyyaromuiics UMeeT JIMIb HauyalbHYIO CTEIEHb OpUEHTAlMH B MaTepuaine. B pabore uucio
OIIMOOK U HEJAOYETOB MPEBBICHIIO HOPMY AJIS OLICHKH 3 WJIM MPaBUIBHO BBIIIOJHEHO MeHee 2/3
Bcel paboThl. O0yuaronuiics 1aeT HEBEPHYIO OLIEHKY CUTyaluu, perieno menee 50% 3anay.

6. MeTtoauyeckue MaTepuabl, ONpeae/siiolUe Npoue1ypbl OLleHUBAHUS 3HAHMI,
YMEHHIi, HABBIKOB M (MJIH) ONBITA IeATEJIbHOCTH

MaxkcumanpHas cymma (100 6amioB), Habupaemasi CTYJCHTOM IO AUCHUIUINHE BKIIOYACT
JIBE COCTaBJISIOLINE:

— nepeas cocmagnAwas — OUEHKa pPEryIsIpHOCTH, CBOEBPEMEHHOCTHM M KadecTBa
BBHITIOJTHEHUSI CTYACHTOM Yy4eOHOW paboThl MO W3YYCHUIO NUCIUIUIMHBI B TEUYCHHE IEPHOJA
U3ydeHHsl NUCHHUILTMHBI (He Oonee 70 OamwioB). bamibl, xapakrepu3yrolue ycIeBaeMOCTh
CTYJCHTA 10 TUCUIUILINHE, HAOMPAIOTCS UM B TCUCHUE BCETO IMEPHOJIa O0yUCHUSI.

—8mopas cocmasnAioujas — OlieHKa 3HAaHUH CTY/IEHTA 110 Pe3yJIbTaTaM MPOMEKYTOUHOM
atrectanuu (He 6onee 30 —6amioB).

Kputepuem oIreHKH YpOBHS CHOPMHPOBAHHOCTH KOMIICTCHIIMA B paMKax Y4eOHOMH

TUcHUIUIMHGEl «JIuHeliHas anrebpa W aHalIUTUYECKas TeoMeTpusi» B 1 ceMecTpe sBIsETCS
9K3aMEH.

OOmmii Gamn Tekymero W pyOeKHOTO KOHTPOJIS CKIIAABIBACTCS W3  CICIYIOIINX
COCTaBJISIOLIUX MIPUIIOKEHUS 2.

Ilenvto npomescymounvlx ammecmayuii N0 AUCUUIUINHE SIBISCTCS OICHKA KadyecTBa
OCBOCHHS JUCIUTUIMHBI 00y4JarOMIIMUCS.

Kpumepuu oyenku kauecmea 0c60eHUsA OUCYUNTIUHDL

Ouenka «omauuno» — om 91 0o 100 6annoé — TeopeTUUECKOE COIEpKaHUE Kypca
OCBOCHO IIOJIHOCTBIO, 0e3 MpoOenoB, HEOOXOJUMbIE MPAKTUYECKHE HABBIKU paboThl C
OCBOGHHBIM MarepuaioM chopmupoBaHbl. Bce mpeaycMOTpeHHBIE MPOrpaMMoil 00y4deHUs
ydeOHbIe 3aJaHusl BBINIOJHEHB. Ha JK3aMeHe CTYAEHT IEeMOHCTPUPYET TIyOOKHe 3HAHHS
IPEIYCMOTPEHHOTO TPOTPaMMOil MaTepuaiia, yMeeT YeTKO M JIOTMYECKH IOCIIeIOBATeIbHO
0TBEYATh Ha IMOCTABJICHHBIE BOTIPOCHI.

Ouyenka «xopouwo» — om 81 0o 90 6annoe — TEOPETUUYECKOE CONEpKAHUE Kypca
OCBOEHO, HEOOXOJMMbIE TPAKTUYECKUE HABBIKU pabOThl C(HOPMUPOBAHBI, BHITIOJTHEHHBIC
yueOHbIe 3a/laHus CO/AepKAaT He3HAUUTENbHbIE OMMOKU. Ha sk3aMeHe CTYIeHT AeMOHCTpUPYET
TBEPAOE 3HAHUS OCHOBHOTO (IIPOrPaMMHOT0) MaTepHualia, €CTh HECYIIECTBEHHbIE HETOYHOCTU
IIPU OTBETE HA MOCTABIEHHBIC BOMPOCHIL.

Ouyenka «yoosenemeopumenvuo» — om 61 0o 80 6an106 — TEOPETUIECKOE COIEPKAHNE
Kypca OCBOEHO HE TOJIHOCTHIO, HEOOXOAMMBIE TPAKTHYECKHE HABBIKH PaOOTHl c(hOpMUPOBAHBI
YAaCTUYHO, BBITIOJTHEHHBIC YUeOHBIE 3a/IaHusl cojiepkaT rpyobie ommOku. Ha sx3ameHe cTyneHT
JIEMOHCTPUPYET 3HAHHWE TOJIHKO OCHOBHOTO MaTephayia, OTBETHI COJEp)KAT HETOYHOCTH, ciabo
apryMEHTHPOBAHBI, HAPYIIIEHA MOCIIEIOBATEIFHOCTD N3JIOKEHHS MaTepraa

Ouyenka «neyoosnemeopumenvnoy — om 36 0o 60 6anrno0e — TEOPETHUECKOE
CoJlep’)KaHHWE Kypca HE OCBOCHO, HEOOXOIMMBbIE TPAKTUYECKHE HAaBBIKU pabOThl HE
c(hOpMHUPOBaHbI, BBIOJHEHHbIE 3aJaHus cojepxkar rpyoble omuOku. Ha sk3ameHe cTyneHT
JEMOHCTPHUPYET HE3HAHHE 3HAYUTENbHON YacTH MPOTPaMMHOTO MaTepuana, CYyIIeCTBEHHBIC
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OIIMOKY B OTBETAX Ha BOIIPOCHI, HCYMCHUC OPUCHTHUPOBATHLCA B MAaTCpUAJIC, HC3HAHUC OCHOBHBIX

MMOHSTHH JAUCHUITIINHBI.

Tunossle 3aganus, obecrneunBatonie GopmupoBanue kommerenuu OINK-1 npencraBneHs

B Ta0auIte 7.

Taéauya 7. Pe3ynbTaThl OCBOCHUS YUCOHOW JUCITUTUIMHBI, TTOAJICKAIINE TIPOBEPKE

Koa n OcCHOBHbBIE TOKA3aTEN Nupukaropsl 10CTHAKEHUS Buja oneHoyHoro
HauMMeHOBaHHe OLICHKHU pe3yJIbTaTOB KOMIeTeHIMH (/151 IVIAHHPOBAHUS MaTepuania,
KOMIIeTEeHIM U o0y4eHust pe3yJIbTaToB 00y4YeHus 1o ) ofeceunBaome
3JieMeHTaM 00pa3oBaTeJIbHOI
¢popmupoBanue
NMPOrpaMMbl U COOTBETCTBYIOLMX .
OLIEHOYHBIX CPEJICTB) KOMIETEHIMU
OIIK-1 3HaTh OCHOBEI BBICHIEH OIIK-1.1. TumnoBsie OIICHOYHEIC
Cnocoben MaTeMAaTUKH, (DPU3HKH, Crioco0eH 0CBOUTH OCHOBBI BEICIICH MaTepHaIbl I YCTHOTO
HCIOJIB30BaTh BBIUMCITUTECIIFHON TEXHUKH | MaTeMAaTHKH, (DU3MKU, OCHOBEI onpoca (pasoen 5.1.1.)
MOJIOKEHHS, U IPOrpaMMHUPOBaHUS BBIYUCIIUTEILHON TEXHUKA U
OneHoYHBIe MaTepUabl
3aKOHBI 1 METOJIBI [IPOrpaMMHUPOBAHUS . N
ECTECTBEHHEIX | YMeTh pemiath AL CAMOCTOSTCIILHON
HayK 1 CTaHIapTHBIE OIIK-1.2. paboThI
MaTEeMAaTHKH UIA | IpOoQecCHOHAIBHBIC Crioco0eH perraTh cTaHIapTHBIC (munosvie 3a0auu

pemeHus 3a4a4

3aa4u ¢ HPUMCHCHHUCM

HpO(I)eCCI/IOHaHBHLIe 3aJa4yu C

pazoen 5.1.2.)

HUHKEHEPHOU €CTeCTBCHHOHAYYHBIX H MPUMEHEHUEM €CTECTBEHHOHAYYHBIX OLCHOYHbIC MATEPUAIbI
EeATENBLHOCTH 06IJ_ICI/£H)I(eHepHI>IX 1 OOIIEHH)KCHEPHBIX 3HAHUH, 71151 KOHTPOITBHOM paGOTEI
3HAHUI, METOIOB METOI0B MAaTEMAaTUYECKOI0 aHa/In3a
(pazden 5.2.1.)
MaTeMaTHYECKOTO 1 MOJICTMPOBAHUS. T
AHAIM3A 1 HIIOBBIE TECTOBBIE
MOJICTUPOBAHUSI. OIIK-1.3 3ajaHus (pasoen 5.2.2)
CriocobeH NpUMECHUATH HaBBIKU OI1cHOYHBIC MaTePHATIbI
Buagernb HaBBIKAMU TEOPETHICCKOTO H IS IPOBECHUS
TEOPETHUYECKOTO 1 SKCIIEPUMEHTAIBHOTO UCCIICTOBAHHUS KOJUIOKBHYMa
9KCIEPUMEHTATBHOTO 00BEKTOB TIPO(PECCHOHANBEHOM (pasoen 5.2.3,)
HCCIIEN0OBAaHNS 00BEKTOB JIESITEIBHOCTH.
o Tunosbie OLIEHOYHBIE
po¢eCCHOHATBHOM
JeATETBHOCTH. MaTepHaIbl K 9K3aMeHY
(pazoen 5.3.)
TaKI/IM 06pa30M, BBIIIOJTHCHUC THUIIOBBIX 33}13HHI>1, HpeI[CTaBJ'IeHHI)IX B pa3I[eJ'Ie 5
((OI.[CHOLIHI)IC MaTCepuajibl IJId TCEKYIICTO U pY6e)I(HOFO KOHTpPOJIA YCIICBAEMOCTH H

IPOMEKYTOUHON aTTeCTallui» MO3BOJIUT 00€CIeUnTh
- CHOCOOHOCTh MCIIOJIB30BaTh IOJIOKEHUS, 3aKOHBl M METOJbl €CTECTBEHHBIX HAayK M
MaTEMaTHUKH JJIs pelIeHMs 3a1a4 MHKeHepHou aesrenbHocth (OIIK-1).

7.Y4e0H0 — MEeTOANYECKOEe o0ecnmeyeHne T CIMIINHbI

7.1. HopMaTHBHO-3aKOHOAaTe/IbHbIE AKThI

1. TI'paxnanckuii komekc P®: [snexktpoHHBIM pecypc]/ JlocTym u3 CHpaBOYHOW CHCTEMBI
"T"apanTt". http://www.garantexpress.ru.

@denepalibHbIl TOCYIapCTBEHHBIH OOpa30BaTENbHBIM CTaHAAPT BBICIIETO OOpa30BaHUS IO

HanpasieHuto noarotoBku 09.03.01 MudopmaTuka ¥ BBIYMCIMTENbHAS TeXHUKA (YpOBEHb
OakanaBpuaTa), YTBEpXJACHHBIA MprUKa3oM MuHucCTepcTBa 00pa3oBaHus U Hayku Poccuiickoii
@eneparun o1 «19» centsdps 2017r. Ne929 (3apeructpupoBaHo B MuHiocte Poccun

«10»

OKTSOpS

2017r.

Ne48489).

http://fgosvo.ru/uploadfiles/EFGOS %20V 0 %203++/Bak/090301 B 3 12102017.pdf

http://www.consultant.ru/document/cons doc LAW 140174/
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10.

11.

12.

13.

14.

7.2. OcHOBHas JUTeEpaTypa.
MuxaneB A.A. AnreOpa MaTpuIl ¥ JTMHEHHBIE TPOCTPAHCTBA [ DIEKTPOHHBIN pecypc]/ Muxanes
A.A., Muxanes A.B.— DnekTpoH. TekcToBble naHHble.— M.: HWHTepHer-YHuBEpcUTET
Nudopmanmonnbix Texunonmormt (MHTYUT), 2016.— 145 c.— Pexum pocryna:
http://www.iprbookshop.ru/52180.html.— 3BbC «IPRbooks»

. JlenoBckass E.B. Jlunelinas anreOpa u aHanmuTthueckas reomeTpus. COOpHUK 3amad

[DnexTponHbIit pecypc]: npaktukym/ Jlegockas E.B.— DaexkTpoH. TekcToBbIE JaHHBIE.— M.:
MockoBcKasi ToCyJapCTBEHHasi akajaemusi BogHoro TtpaHcnopta, 2017.— 100 c.— Pexum
nocryma: http://www.iprbookshop.ru/76710.html.— 9BC «IPRbooks»3.

HlepctoB C.B. AnanuTHueckass TeoMeTpHus M JHHEWHHas anreOpa. Marpuilbl U CHUCTEMBI
ypaBHeHHI [DnekTpoHHBI pecypc]: ydebHo-meronmdeckoe mnocobue/ IlepctoB C.B.—
DnekTpoH. TekcToBbie naHHble.— M.: M3natensckuit JJom MUCuC, 2015.— 17 c.— Pexum
nocryna: http://www.iprbookshop.ru/64171.html.— SBbC «IPRbooks»

. I'ycak A.A. AmHamuTHueckass reoMeTpWs | JIMHeWHas anrebpa. Ilpumepbl u 3agaum

[DnexkTpoHHBI pecypc]: yuebHoe mocobue/ 'ycak A.A.— DIEKTPOH. TEKCTOBbIE TaHHbIC.—
MuHck: TerpaCucremc, 2011.— 265 c.— Pexum JIOCTYyIa:
http://www.iprbookshop.ru/28035.html. — 3BC «IPRbooks»

babun, A.W. Jluneiinas anrebpa : ydeOHoe mocobme / AWM. babun, A.B. [laruneBa. —
Kemeporo: Ky3['TY umenu T.®. ['opbauena, 2018. — 116 c. — ISBN 978-5-906969-60-6.
— Tekct: 37eKTpOHHBIN // DIeKTpOHHO-OMOIMoTeYHas cucrtemMa «Jlauby : [caiiT]. — URL:
https://e.lanbook.com/book/105427

becuennsiit, U.I1. Anrebpa: yuebnoe nmocobue / W.II. becuennsiii, E.B. Mskumesa, E.B.
becunennas. — Owmck: OMI'Y, 2012. — 76 c¢. — ISBN 978-5-7779-1418-7. — TekcT:
ANEKTPOHHBIA // DnekTpoHHO-OuONMHMOTeuHas cucrema <«Jlamp»: [caiit]. — URL:
https://e.Janbook.com/book/75396

7.3. lonoaHuTeIbHAS JIUTEPATypa

Enpxkun A.I'. Jluneiinas anreOpa W aHaJIUTHYECKass TeOMETpHUs [DJIEKTPOHHBIH pecypc]:
yuebHoe nocodbue/ Enapkun A.I'.— DnekTpoH. TekcToBble aaHHble.— CapaToB: By3oBckoe
obpaszoBanue, 2018.— 95 c.— Pexum pgocrtyna: http://www.iprbookshop.ru/77939.html.—
3BbC «IPRbooks»

bo6rineBa T.H. Jluneiinas anreOpa M aHamUTHYeCKas TeOMETpHUs [DIEKTPOHHBIA pecypc]:
yuebHo-MeTouueckoe nocodbue/ boowsena T.H., Kupssnosa JI.B., TutoBa T.H.— DnextpoH.
tekcToBble nanHble.— M.: MUCU-MI'CY, A [1lu Op Meauna, 96C ACB, 2018.— 144 c.—
Pexxum noctyma: http://www.iprbookshop.ru/80626.html.— 3BC «IPRbooks»

EmenssinoBa T.B. Jluneiinas anreOpa. Pemienuwe THIOBBIX 3amaud [DIEKTPOHHBINM pecypc]:

yuebHoe nocobue/ EmenbsnoBa T.B., KonbuaroB A.M.— DieKTpOH. TEKCTOBBIE JaHHbIC.—
CaparoB: At [lm DOp Menua, 2018r., 184c. http://www.iprbookshop.ru/74559.html.—
3BC «IPRbooks»

AxwmetranueBa B.P. Maremaruka. Jluneiinas anreOpa [DnekTpoHHBIH pecypc]: ydeOHOe
nocobue/ AxmerramueBa B.P., TamsyraunoBa JILP., TamayrnunoB M.M.— 3nextpos.

TEKCTOBbIE AaHHbIe.— M.: Poccuiickuii rocyaapCTBEHHBIN YHUBEPCUTET npaBocyaus, 2017.—
60 c.— Pexxum nmoctyma: http:// www.iprbookshop.ru/65863.html.— 3bC «IPRbooks»

Anekcannpos, I1.C. Kypc ananmutuueckoil reoMmeTpun U JUHEHHOM anreOps! : yueoHuk / I1.C.
AnekcannpoB. — 2-¢ usa.,crep. — Cankr-IlerepOypr : Jlans, 2009. — 512 ¢. — ISBN 978-5-
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8114-0908-2. — Tekcr :

[caiiT]. — URL.: https://e.lanbook.com/book/493
15. Unbun, B.A. Ananutnueckas reometpus : yueOHuk / B.A. Unbun, D.I'. [lo3usk. — 7-e uzn.,
crep. — Mocksa : OUSMATIIUT, 2009. — 224 c. — ISBN 978-5-9221-0511-8. — Tekcr :

AJICKTPOHHBIA //  DIEKTPOHHO-OMOIMOTEYHAS

https://e.lanbook.com/book/2179

17. U3Bectus PAH. Cepus MmatemaTnueckas

CHCTEMA

«JIaHb»

7.4. Ilepuoguyeckue U3TaHUsl.
16. Bectauk MI'Y Cepus 1. Marematuka. MexaHuka.

18. Ycnexu mareMaTu4ecKux HayK

7.5.UnTEpHET — pecypchl.

[caiiT].

AJIEKTPOHHBIN // DIeKTpOoHHO-OMOIMOTeuHas cucrema «JlaHpy» :

URL:

[Mpu w3yyeHun nmucHMIUIMHBI «JIuHeWHas anreOpa W aHATUTHYECKAass TE€OMETPHS»
obOyyJaronuecss oOecredeHbl T0CTYyoM (yIajaeHHbIN T0CTYIT) K pecypcam:

061/1/;146 MHQbOPMCZL;MOHHble, Cnpaeo4Hble U NOUCKOBbLE.!

19. CnpaBounas npaBoBas cucrema «l'apant». URL: http://www.garant.ru.
20. CupaBounas npaBoBas cucrema «Koncynbrantllnroc». URL: http://www. consultant.ru

21. bubmuoreka KBI'VY http://lib.kbsu.ru

22. DAeKTpOHHO-OMOIMOTEYHas cucrema «KoHcynbTant CTYJEHTa»
http://www.studentlibrary.ru/
— K CO8peMEeHHbIM npogheccuonatbHbiM 6a3am OAHHBIX:
Neni/ | HammeHnoBan Kparkas Anpec caiita HanmeHoBaHue YcaoBus
n ue XapaKTepUCTUKA OpraHu3aluu- A0CTYNA
3J1eKTPOHHOT BJIaJeJbIA;
0 pecypca PEKBH3HTHI 10T0BOPa
1. «Web of [TonmuTemaTnueckas http://www.isi | Kommanus Thomson | Hoctym o IP-
Science» pedepaTuBHO- knowledge.co Reuters agpecaM
(WOS) oubrorpaguyeckas u m/ Cy0auineH3noHHbI KbI'Y
HayKoMeTpHudeckas 0asza AOroBOP
JIAaHHBIX, B KOTOPOM Ne WoS/592 ot
WHJEKCUPYIOTCS 05.09.2019 r.
okono 12,5 Teic. )xypHaAIOB AKTHBEH J10
31.12.2021r.
2. Sciverse PedeparuBnas u WznatenbeTBo Hoctym o IP-
Scopus aHanMTHYecKas 0aza http://www.sc «Elsevier. Hayka u aapecam
W3aTeNbCTBA | JIaHHBIX, COAEpKAILAs opus.com TEXHOJIOT UMY KBI'Y
«Omp3eBup. | 21.000 peneH3MpyeMBIX Cy0anueH3nOHHbII
Hayka u xypHanos; 100.000 kuur; JA0rO0BOP
TEXHOJIOTHW» | 370 KHWKHBIN cepui Ne Scopus/592 ot
(mpomomxaromuxcs 05.09.2019 r.
W3IaHAN); AKTHUBEH 110
6,8 MJIH. JJOKJIaJOB U3 31.12.2021r.
TPYAOB KOH(epeHIUH
3. Hayunas Onextp. bubnroTexa http://elibrary.r 000 «HOb» [onHprit
3JIeKTPOHHAsI | HAYYHBIX ITyOJIMKAINH - u JOCTYII
ondamoreka | okosio 4000 MHOCTpaHHBIX
(HOBb u 3900 oTedecTBEHHBIX
POON) Hay4HBIX KypHAJIOB,

pedepatsl myomukaruii 20
TBIC. )KYPHAJIOB, & TAKXKE
onucanus 1,5 MiTH.

35



https://e.lanbook.com/book/493
https://e.lanbook.com/book/2179
http://www.garant.ru/
http://lib.kbsu.ru/
http://www.studentlibrary.ru/
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http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/

3apyOeKHBIX U POCCHICKHIX
mucceptanmii; 2800 pocc.
KYpHAJIOB Ha
0e3B03ME3IHOI OCHOBE

Bba3a nannbix | HanmonanpHas http://elibrary.r 000 «HDOby» ABTOpHU30BaHH
Science Index | nHpOpPMAITHOHHO- u JIu1eH3nOHHBIN BIIf TOCTYTI.
(PHUHILI) AHAIMTUYECKAS CUCTEMA, JIOrOBOpP Ilo3Boaser
aKKyMyJIUpylomas 6ojee 6 Science Index NeSIO- | nmomoiaHSATH U
MHJUTHOHOB ITy OJTUKATTHIA 741/2021 YTOYHSTH
POCCHICKHX aBTOPOB, & ot 12.07.2021 1. CBEIICHUS O
TaKke HHPOPMAIIHIO 00 UX AKTHBEH 70 My OIMKaIHsIX
IUTHPOBAHUH U3 OoJee 01.08.2022r. YYEHBIX
4500 poccuiickux KbI'Y,
KYpHAJIOB. UMCIOIIIXCS B
PUHII
93bC 13800 m3manwuii Mo Bcem http://www.stu 000 [NomHbrit

«KoHcyabTan | obnactsim 3HaHUI, dmedlib.ru «ITomurexpecypcey» JIOCTYTI

T cTyaeHTa» | BKIrodaeT Oosee uem 12000 | http://www.me (r. Mockaa) (peructpanus
y4eOHUKOB U y4eOHBIX dcollegelib.ru Jorosop o [P-anpecam
noco6uii s BO u CIIO, Ne310CJ1/08-2021 KBI'Y)
864 HauMeHOBaHUHI O130.09.2021 1.

XKypHayoB u 917 AKTHBEH J10
MOHOTpaduii. 30.09.2022r.

«aekrponHa | Komnexuus «MeaunnHa http://www.stu 000 IHomHeIin

s1 oudamoreka | (BO) ['DOTAP-Menua. dmedlib.ru «ITomurexpecypce» JOCTYTI

Texunueckoro | Books in English (kauru Ha (r. Mockga) (peructparus

By3a» (OBC | aHIVIMHCKOM SI3BIKE)» Horosop o IP-agpecam

«KoHcynabTan Ne288CJ1/04-2021 KBI'Y)

T CTYJEHTAa») Ot 20.04.2021 r.

AKTHUBEH 110
20.04.2022r.

IBC «J/laub» | OnekrpoHHble Bepcun KHUT | https://e.Janbo | OOO «3bC JIAHb» [Tonubii
BEIYILIHUX U3JATENbCTB ok.com/ (r. Cankr-IlerepOypr) JOCTYII
yueOHOM U HayYHOH Jorosop (peructpanms
JTUTEPATYpPHI (B TOM YUCITE Nel12EI1/223 nio [P-agpecam
YHUBEPCUTETCKUX ot 09.02.2021 r. KBI'Y)
U3JaTeNbCTB), TaK U AKTHUBEH 10
3JIEKTPOHHBIE BEPCUU 28.02.2022r.

NEPUOTUUECKUX U3AaHU
0 PA3IUYHBIM 00JIaCTAM
3HaHUM.

Hanuonanbn | OO0beIUHEHHBIH https://u30.pp | DPI'BY «Poccutickas Hocrym ¢

asi 3JIEKTPOHHBIA KaTajor rocyJapCTBEHHas! AJIEKTPOHHOTO
3J1eKTpoHHAasi | HOHAOB POCCUICKUX Ooubimoreka» YUTAIBLHOTO

OoubuoTeKa | OMOTMOTEK, COoNep KA Jorosop 3ana

PI'b 4 331 542 3neKTpOHHBIX Nel01/HOB/1666-n ot | Oubnmnorexu
JIOKYMEHTOB 10.09.2020r. KBI'Y
00pazoBaTeILHOTO U Cpokom Ha 5 net
HAYYHOTO XapakTepa I1o
Pa3NUYHBIM OTPACISIM
3HAHUMI

IBC 107831 my6nukanuii, B http://iprbooks 000 «Aii I Op [onHbrit

«IPRbooks» | T.u.: 19071 — yueOHBIX hop.ru/ Menna» JIOCTYT
n3ziaHuil, 6746 — HayuHBIX (r. CaparoB) (peructpauus
m3nannid, 700 KOJUTSKITHA, Jorosop Ne7821/21 | mo IP-anpecam
343 xypnana BAK, 2085 ot 02.04.2021 r. KBI'Y)
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ayIUOU3JIaHUH. AKTHBEH 10
02.04.2022r.
10. IbC DNEeKTPOHHBIE BEPCUU https://www.bi | OOO «2nekTpoHHOE [Tonueri
«IOpaiiT» pist | yueOHOH 1 HaydHOU blio-online.ru/ U3/1aTEIbCTBO JIOCTYII
clo JIUTEPaTyphl U31aTEIBCTB FOPAWT» (r. Mocksa) | (perucrpars
«¥Opaitt» ana CIIO u Horosop Nel192/EIl- | no IP-agpecam
BJIEKTPOHHBIE BEPCUH 223 KBI'Y)
TIePUOINYECKAX U3TaHUH O129.10.2021 T.
10 Pa3JIMYHBIM 00JIacTIM AKTHBEH 10
3HAHUU. 31.10.2022 r.
11. | Polpred.com. | O630p CMU Poccun u http://polpred. 000 «lonmpen Hoctym mo IP-
Hosoctu. 3apy0Oexbs. [lomHble com CIIPaBOYHHKI azpecam
00630p CMMU. | TEKCTHI + aHATTUTHKA U3 BbesBo3mesano (6e3 KbI'Y
Poccust u 600 n3manmii mo 53 0o(hHUIIHATHFHOTO
3apy0exbe OTpacisiM JIOTOBOPA)
12. | Hpe3unentck | boaxee 500 000 http://www.prl OI'bY ABTOpH30BaHH
as 3JICKTPOHHBIX JOKYMEHTOB ib.ru «IIpe3unentckas BII IOCTYII U3
oudamorexka | 1o ucropuu OTeyecTra, oubmmorexa uMm. b.H. OnONMMOTEKH
um. B.H. poccuiickoi Ensnunay (r. CaHKT- (ayn. Ne214)
Enbnuna rOCy1apCTBEHHOCTH, [etepOypr)
PYCCKOMY SI3BIKY H TIPaBY Coraamenue ot
15.11.2016r.
CpokoM Ha 5 ner (c
JanpHenmen
MTPOJIOHT AITHEH )

Kpome Toro oOydarommecss MOTYT BOCIIOJIB30BAaThCs MPO(ECCHOHAIBHBIME TTOMCKOBBIMU

CUCTCMaMU.:

23. IlonHoTtekctoBas 6a3a nanubix ScienceDirect: URL: http://www. sciencedirect.com.
24. Matematnueckas nuHtepHeT-o0momoreka URL: https://math.ru/lib/cat/

I[J'IH Sq)(l)eKTI/IBHOl"O YCBOCHUA NUCHUIIIMHBI, TIOMHUMO yqe6H0ro Marepuajia, CTyACHTaAM
HeO6XOI[I/IMO IMOJIB30BAaTbHCA JaHHBIMU BCCMHpHOfI CETHU I/IHTepHeT, TaKUMHU CaﬁTaMH, KakK:

25. PlanetMath.Org — MaTeMaTruyeckast SHIIMKIIOTE U
26. I'moccapwmii mo maremartuke http://www.glossary.ru/cgi-in/gl sch2.cgi?RMgylsgyoqg
27. Hayunas snexkrponHas 6uonuorexka eLIBRARY.RU http://www.elibrary.ru

28. DnexkTpoHHO-OMbIMoTEeyHas cuctema «Jlanpy https://e.lanbook.com/

29. Obpa3zoBatenbHblil MaTeMaTuueckuii cat URL: http://www.exponenta.ru

7.6. Memoouueckue yKazanusa no npoeedenuio paiuiHulX y4eonslx 3aHAmuil
U 6U006 CaMOCMOAMENbHOU PadOmbl.

VYyeOHast pabora no gucnuiuinHe «JIuHelHas anreOpa W aHaJIUTHYECKas T€OMETPHUS»
COCTOUT M3 KOHTAKTHOM paboThI (JEKIMH, TPAKTUUYECKUE 3aHATHS) U CAMOCTOATENbHOM padoThI.
I[J'ISI IMOATOTOBKM K HNPAKTHYCCKHUM 3aHATUAM HCO6XOI[I/IMO PacCCMOTPETb KOHTPOJIBHEBIC

BOIIPOCHI,

npu HGOGXOJII/IMOCTI/I O6paTI/ITLCSI K pCKOMCHﬂyeMOﬁ JIATCPaType,

HETOHSATHBIE MOMEHTHI B BOITPOCAX ISl YICHEHUsSI KX Ha TIPEACTOAIIEM 3aHITHH.

Memoouueckue pekomenoayuu no u3y4enuo OUCHYUNIUHbL
«/luneitnaa anceopa u anaiumuyecKas 2e0Mempusny» 011 00y4aruuxcsa

[Ipuctynas Kk M3y4eHUIO NUCIUIUIMHBI, 00y4YaromeMycs HEOOXOAMMO O3HAKOMHUTBCS C

3anucarb

TEMaTHYECKUM IUUIAaHOM 3aHSATHUH, CIIMCKOM PEKOMEH/IOBaHHOM yueOHON sureparypbl. Cremyer

YSCHUTh TIOCJIEZ0BAaTEIbHOCTh BBIMOJHEHUS MHIUBUAYaAJIbHBIX YUeOHBIX 3aJaHUM, 3aHECTH B

CBOIO pabouyro TeTpaJb TEMbI U CPOKH IPOBEIACHUS ceMUHapoB. [Ipu mM3ydeHUH AUCHUIIIMHBI

oOyyaroIuecs: BBIMOJHAIOT CIEAYIOIIUE 3aJaHusl: W3YyYaloT PEKOMEHJOBAaHHYIO Y4eOHYI0 M
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HAy4YHYIO JIUTEpaTypy; MUIIYT KOHTPOJIbHbIE PabOThI; BBHIMOJIHSIIOT CAMOCTOSTEIbHBIE PAaOOTHI,
YYaCTBYIOT B BBITIOTHEHUH MPAKTHUECKUX 3aJaHUiA. Y POBEHD U IITyOMHA YCBOSHUS JUCIIUILTMHBI
3aBHCSIT OT aKTHUBHOW M CHCTEMaTH4ecKoil paOOThl Ha JIEKIMSX, U3y4YEHUS PEKOMEHIOBAHHOMN
JUTEPATYPhl, BHITOJIHEHHUS KOHTPOJIbHBIX MHUCbMEHHBIX 3aJJaHUN

Kypc usyuaercsa Ha nekusx, CEMUHapax, IPU CaMOCTOSITEIIBHOW W HWHJWBHUAYaJIbHOU
pabore oOyuaronuxcs. OOydarommiics JUIsl TOJTHOTO OCBOCHHS Marepualia JJO0DKeH He
MPOIyCcKaTh 3aHATUS U aKTUBHO y4acTBOBaTh B yueOHOM mpoiiecce. Jlekuuu BKIIOYAIOT BCe
TEMBI 1 OCHOBHBIE BOTIPOCHI TEOPUH U MPAKTUKU. J{J1s1 MakcUMabHOM 3()()eKTUBHOCTH M3yUECHUS
HEOOXOJUMO TOCTOSIHHO BECTH KOHCIIEKT JIEKIIMH, 3HAThb PEKOMEHAYEMYIO IpernojaBareiieM
JUTEPATYypy, IMO3BOJSIOILYIO JOMNOJHUTh 3HAHUS M JIyYllle IOATOTOBUTHCA K CEMHHApCKUM
3aHSITUSIM.

B coorBercTBUM € y4eOHBIM IJIJAaHOM Ha KaXAyl0 TeMy BBIIEICHO HE00X0auMoe
KOJIMYECTBO YaCOB IIPAKTUUYECKUX 3aHATHM, KOTOPBIE IPOBOSATCS B COOTBETCTBUU C BOIIPOCAMHU,
PEKOMEH/IOBaHHBIMU K M3YyUEHHUIO [0 ompeaeiaeHHbIM TemaMm. OOydaromuecs JOJKHbBI
PETyJISIPHO TOTOBUTHCA K CEMUHAPCKUM 3aHATHSM U y4acTBOBATh B 00CYXI€HUH BOIpocoB. [1pu
MOATOTOBKE K 3aHATUSAM CIIEYET PYKOBOJICTBOBATHCS KOHCIIEKTOM JIEKIIMH U PEKOMEHI0BAHHOU
auTeparypoil. TemMaTndecKkuil MmiiaH AUCHUILTUHBI, Y4eOHO-METOIMYECKUE MaTepHalbl, a TaKKe
CIIUCOK PEKOMEHI0BAaHHOM TUTEpaTyphl IPUBEACHHI B paboyeil mporpamme

Memoouueckue pekomenoayuu npu padome HA0 KOHCREKMOM
60 8pems npoBedeHUs 1eKyuu

B mpomecce JEKIMOHHBIX 3aHATHHA 1€1€COO0pPAa3HO KOHCHEKTHPOBATH  Y4EOHBIH
MaTepuai. [ 3Toro UCHoIb3yIOTCS 00ILIME U YTBEPAUBILINECS B MPAKTUKE MPaBUiIa, U IPUEMBbI
KOHCIIEKTUPOBAHUS JIEKIHH.

KoncnektupoBanue JeKIui BEOETCS B CIEHHMATBHO OTBEACHHOW [JISi 3TOr0 TETPalM,
KOKABIA JIUCT KOTOPOM JOKEH MMETh TMOJs, Ha KOTOPBIX JENAlTCid IMOMETKH U3
PEKOMEHIOBAaHHOM JIMTEPATypbl, AOMOIHSIOIINE MaTepuan NpOCIYIIAaHHOM JIEKUHUH, a TaKXKe
MOYEPKUBAIOIINE 0COOYIO BXKHOCTh TEX WJIM UHBIX TEOPETUUECKUX MOTOKEHUM.

[lenecooOpa3Ho 3anmuChIBaTh TEMY U IUIAH JIEKIUNA, PEKOMEHIYEMYIO JIMTEPATYPY K TEME.
3anucu pa3zienoB JIEKIUU JOJDKHBI MMETh 3arojOBKH, IO/3aroJIOBKH, KPAacHblE CTPOKH. [l
BBIJICJICHHSI Pa3JI€JIOB, BBIBOJOB, ONPEACIICHUIM, OCHOBHBIX MJEH MOMXHO HCIIOJIb30BaTh LIBETHHIC
PYUKH H (hIIoMacTepsl.

HazBaHHble B JEKIIUU CCHUIKK HA TIEPBOMCTOYHUKHU HAJ0 MMOMETUTDH Ha TMOJISAX, YTOOI MpH
CaMOCTOSITENIbHOW paboTe HaWTH U BOHCaTh MX. B KOHCHEKTE OCIOBHO 3alMCHIBAIOTCS
omnpezneneHuss noHatuid. OcTanbHOE IOMKHO OBITH 3alMCcaHO CBOMMHU cloBamu. Kaxmomy
CTYJIEHTY HEOO0XOAMMO BbIpabOTaThb W MCIOJNb30BaTh JOMYCTUMBIE COKpallleHusi Haubosee
pacnpoCTpaHEHHBIX TEPMUHOB U TIOHSTHIA.

Memoouueckue pekomenoayuu no nOO20MmMoeKe K NPAKMUYEeCKUM 3aHAMUAM

IIpakTHyeckue (ceMHUHApCKHUE) 3aHATHA — COCTaBHas 4YacThb Yy4eOHOro Ipolecca,
rpynnoBas gopma 3aHATUH IpU aKTUBHOM YydacTUu cTynaeHToB. [lpakTtuyeckue 3aHATUSA
CIIOCOOCTBYIOT yYIIyOJ€eHHOMY H3YYCHHIO HauOoJee CIOXKHBIX MpoOJieM HAyKu M CIyXKaT
OCHOBHO ()opMOIi T0/IBEIEHUSI UTOI'OB CAMOCTOSITEIbHON pabOThl 00yJarOMIMXCS.

[enpro MpakTUYECKUX 3aHSATUH SABIAETCS YIIyOJNeHHE W 3aKperieHHe TEeOPeTUYECKUX
3HaHWUM, MOJyYEHHBIX OOyYarOUIMMUCS Ha JIEKLUUAX U B MPOILIECCE CaMOCTOSITENIbHOTO U3YyUeHUs
yuyeOHOro Mmarepuaia, a, cjeloBaTelbHO, (OPMHUPOBAHHE y HHUX ONpEAEICHHbIX YMEHUH WU
HaBBIKOB.

B Xxone MoAroTOBKM K CEMHUHApCKOMY 3aHATHIO HEOOXOIMMO IMPOYUTATh KOHCIIEKT
JIEKIUU, U3YYUTh OCHOBHYIO JIUTEPATYypy, O3HAKOMUTHCA C JIOTOJHUTEIBHOM JHUTEpaTypoH,
BBINIOJIHUTh TpaKkTH4eckue 3ananus. [Ipm 3TOM ydecTb pekOMEeHAAallMu NpernojaBarens u
TpeOoBaHusi mporpamMmbl. JlopaGaThiBaThb CBOM  KOHCIEKT JIEKIMM, Jielass B HEM
COOTBETCTBYIOILIME 3aIIUCU U3 JTUTEPATYPHI.

XKenarenbHO TpPU TMOATOTOBKE K MPAKTUYECKUM 3aHATHSM 10  JTUCHUIUIMHE
OJIHOBPEMEHHO HCII0JIb30BaTh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIINX 33JaHHBIE BOIIPOCHI.
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Memoouueckue pekomenoayuu no OPaAHU3IAUUU CAMOCMOAMETbHOU PADOmM bl

CamocrosarenbHas pabora OOy4aromIUXCs - CHOCOO0 aKTHUBHOTO, IIEJICHAINPABICHHOTO
MpPUOOpPETEHUs CTYIEHTOM HOBBIX Il HETO 3HAHWN U yMEHU 0e3 HemOCPEICTBEHHOTO y4acTHs
B 9TOM TIpoIiecca mpernoaaBaresicii. [[oBBIIeHne poii CaMOCTOSTEIBHON PaboThl 00YJIArOIIUXCS
IPU MPOBEICHUU PA3IUYHBIX BUJIOB YUEOHBIX 3aHITHH MTPEAIOIaraer:

— ONTHMH3ALMUI0 METOJOB OOYy4YeHHs, BHEAPEHHE B YYEOHBI MpOIecC HOBBIX
TEXHOJIOTUI 00y4YeHHsI, TIOBBIMIAIOIINX MTPOU3BOAUTEILHOCTh TPYAa NpEnoaBaTess, akTUBHOE
UCIOJIb30BaHNE MH(DOPMALIMOHHBIX TEXHOJIOTHM, MO3BOJSIONINX 00yJaroeMycsi B yI100HOe IS
HETO BpeMsI OCBanBaTh yueOHBI MaTepHal;

—  BHEJIPEHUE KOMIIbIOTEPU3UPOBAHHOTO TECTUPOBAHMS;

—  COBEpIICHCTBOBAaHME METOJUKH IIPOBEICHUS IPAKTUK U HAYYHO-HUCCIEA0BATEIbCKON
paboThl O0yyarouMxcs, MOCKOJIbKY MMEHHO 3TH BUJIbI y4eOHOH paboThl B MEPBYIO OYepelb
TOTOBST 00YYAIOMIUXCSI K CAMOCTOSATEIILHOMY BBIITOJHEHHIO MPO(ECCHOHATBHBIX 3a/1a4.

CamocrosiTenbHasi paboTa MNPUBOAMUT CTYACHTa K IIOJIyYEHHUIO HOBOIO 3HAHUA,
VIOPAIOYCHUIO M YIUIyOJEHWIO  HMMEIOMIMXCS  3HaHWH, (OpMUpOBaHHIO y  HEro
npoecCHOHANBHBIX HABBIKOB U yMeHMi. CamocTosiTenbHas paboTa BBINONHSIET s GyHKIHI:
pa3BHUBaIOIIY0, HH(GOPMALMOHHO-O0YYAIOL[yl0, OPHUEHTUPYIOLIYI0 M  CTUMYJIUPYIOLIYIO,
BOCIIUTBIBAIOIYIO, UCCIIEA0BATENBCKYIO.

B pamkax Kypca BBIIIOJIHAIOTCS CIAEAYIOLINE BUJIbI CAMOCTOSATEIbHON PabOTHI:

1. IIpopaboTka yuebHOrO MaTepuana (1o KOHCIIEKTaM, yueOHON U HAyYHOU JIUTepaType);
2. BrinmonHeHue pa3HOYPOBHEBBIX 3a71a4 U 3aJaHUIA;
3. Pabora c Tectamu ¥ BOIIPOCaMU JJIsi CAMOIIPOBEPKH;

CryneHTaM peKOMEHIyeTCsl C CaMOro Hadalla OCBOCHHS Kypca paboTaTh ¢ JINTEpaTypoi u
npeaaraeMbIMU 33JJaHUSIMU B (JOPME MOATOTOBKHU K OYEPEAHOMY ayAUTOPHOMY 3aHsTuio. [Ipu
ATOM aKTYaJIM3UPYIOTCS MMEIOLIMECs 3HaHM, a TakKe co3gaercs 0as3a Ui yCBOCHHS HOBOTO
MaTrepuaa, BO3SHUKAIOT BOMPOCHI, OTBETHI HA KOTOPBIE CTYACHT MOJYy4YaeT B ayAUTOPHUHU.

[Ipu ocBoeHMHM Kypca CTYISHT MOXKET IOJb30BAThCS OMONMOTEKOM By3a, KOTOpas B
MOJHOM Mepe olecredeHa COOTBETCTBYIEH sureparypoil. CamocrosiTenbHas paborta
CTYJIEHTOB NPEIyCMOTpPEHAa Y4YEOHBIM IIJIJAHOM M BBINOJHSAETCS B 00fA3aTEIBHOM MOPSIKE.
3aaHus NPEUIOKEHBI IO KAKI0M U3ydyaeMOl TeMe U MOT'YT TOTOBUTHCS MHIUBUIYaJIbHO WA B
rpynmne. I1o HeoOX0AUMOCTH CTYAEHT MOXET 00palllaThCs 3a KOHCYIbTAllMeH K MPenoaBaTelto.
BrlinonHenue 3ajaHuii KOHTPOJIMPYETCA U OLIEHUBAETCS MPETIOAaBaTEIEM.

JUis yCHEemHOro CaMOCTOSITEIBHOTO W3YYEHHs MaTepuana CerojHsl HCIOJb3YITCS
pasIn4Hble CpeacTBa OOyueHHs, CpPeau KOTOPBIX 0CO00€ MECTO 3aHMMAal0T MH(POPMAlMOHHBIE
TEXHOJIOTUM PAa3HOTO YPOBHS M HANpaBJICHHOCTHU: 3JEKTPOHHBbIE YYEOHUKHU U KYpPChl JIEKLIUH,
0a3pl TECTOBBIX 3aJaHUN U 3a7ad. DIIEKTPOHHBIN yUeOHUK MpEACTaBIseT COOOM MporpaMMHOE
CPEJCTBO, MO3BOJISIONIEE MPEACTABUTH JJIS U3YUYEHUs TEOPETUUYECKUI MaTepual, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK M CAMOCTOATENbHYIO TBOPUYECKYIO paboTy, OMoOrarolee CTyieHTaM U
IIPENnoAaBaTel0 OLEHUTh YPOBEHb 3HAHUU B ONpEAENIEHHOW TeMaTHKe, a TaKKe CoJeprKaliee
HE00XO0/IMMYIO CIIPAaBOYHYIO HH(OPMAIIHIO.

Jlig ycrienmHoW opraHM3alii CaMOCTOSITEJIbHOM paboThl BCE aKTUBHEE NMPUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTelbHblE pecypchl B ceTh HTepHeT: cHucTeMbl TECTUPOBaHMS,
BUPTYaJIbHbIE JIEKIIHH, IPH 3TOM TOJIB30BATENIO TO0CTATOYHO UMETh KOMIIBIOTEDP U MOJKIIOUEHUE
K HTepHer.

Bbonbiioe BocniuTarenbHOEe U 00pa30BaTEIbHOE 3HAUEHHUE B CAMOCTOSITEIbHOM y4eOHOM
TPyZ€ CTyJIeHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YX/IaeT U MOJACP>KUBAaET BHUMAaHHE
U HUHTEpEC, MOBBIIIAET aKTUBHOCTh MaMATH U MBIIUICHUS, MTO3BOJISIET CTY/IEHTY CBOEBPEMEHHO
OOHapyX HUTh W YCTPAaHUThH JAOMYIIEHHBbIC OIIMOKA W HEIOCTaTKH, OOBEKTHBHO OMPEACIUTH
YpOBEHb CBOMX 3HaHUM, NpakTHUecKUX ymeHuid. Camoe JOCTYmHOE€ M MPOCTOE CPEACTBO
CaMOKOHTPOJISI ¢ NMPUMEHEHHEeM WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH - 3TO Pl
TECTOB «on-line», KOTOphIE MO3BOJISIIOT B PEKHMME PEATbHOTO BPEMEHU ONPENENIUTh CBOM
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YpOBEHb BJAJEHUS TPEIMETHBIM MaTepUalOM, BBISIBUTH CBOM OIIMOKM U IOJYYUTh
PEKOMEH/IAIIH 110 CaMOCOBEPIICHCTBOBAHUIO.
Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcio nuteparypy MOXKHO pa3/euTh Ha YYEOHHKH M y4eOHBIC TOCOOMS, OpUTHHAIBHBIC
Hay4yHble MOHOTpaduuecKre UCTOYHUKHU, HAyyHbIe MyOJMKALUU B Nepuoaudeckoi meuatu. M3
HUX MOJXKHO BBIJICJIUTH JIUTEPAaTypy OCHOBHYIO, JOINOJHUTEIBHYIO W JIUTEpaTypy MAis
yrayOJIeHHOTO U3Y4YEHHUS JUCIUILTUHBL.

W3yuenne NUCHMIUIMHBI CIEAyeT HAaYMHATh C y4eOHMKa, MOCKOJIBKY y4eOHUK — 3TO
KHUTa, B KOTOPOH H3JI0KEHbl OCHOBBI HAy4YHBIX 3HAHUU 1O OIpENEICHHOMY IpEAMETY B
COOTBETCTBUHU C LIETSIMU U 33/1a4aMH 00y4eHHs], YCTAaHOBIEHHBIMU MTPOTPaMMOIA.

[Ipu pabore ¢ nuTEpaTypoil HEOOXOAUMO YUUTHIBATh, YTO MMEIOTCS PA3IUYHBIC BUIBI
YTEHUS, U KK U3 HUX UCIOJIB3YETCS Ha OMPEIEIIEHHBIX ATalax OCBOSCHUS MaTepuaa.

IIpeosapumenvHoe YTeHNE HANIPABICHO HA BBISIBICHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB
U TMOUCK MX 3HAa4eHHs] B CIPABOYHOM JuTeparype. B uacTHOCTH, NMpH YTEHHHM YyKa3aHHOM
JUTEPATyphl HEOOXOAUMO MOIPOOHEUIIIMM 00Pa30M aHATU3UPOBATH TTOHATHSL.

Ck603HO€e umeHue TpeANonaraeT NPoYTEHUEe MaTepralia oT Hadajia Jo KoHua. CKBO3HOE
YTEHUE JIMTEPATyphl U3 MPHUBEACHHOTO CIHMCKA JaeT BO3MOXKHOCTH CTYIEHTY C(POpPMHUPOBATH
CBOJI OCHOBHBIX MOHATHH U3 U3y4aeMol 001acT U CBOOOJHO BIIaJIETh UMH.

Buibopounoe — Ha000pOT, UMEET LIEIbI0 OUCK U O0TOOp MaTepuana. B pamkax naHHOro
Kypca BBIOOpOUHOE UYTEHHUE, KaK CII0CO0 OCBOEHUS COJIEpKaHus Kypca, T0JDKHO UCIOIb30BaThCS
IIPY TOJATOTOBKE K MPAKTUIECKUM 3aHATHSIM IO COOTBETCTBYIOIIUM pa3zeiiaMm.

Ananumuyeckoe umeHue — STO KPUTHYECKUN pa300p TeKcTa ¢ MOCIHEAYIOLUIUM €ro
KOHCIIEKTUPOBAHHEM.

Lenbto usyuaroujeco 4TeHUs ABIAETCS TITYOOKOE M BCECTOPOHHEE MOHUMAHHUE y4eOHOU
uH(pOopMaLIUH.

[TonroroBka K SK3aMeHY JOJDKHA MPOBOAMTHCS HA OCHOBE JIEKIIMOHHOTO MaTepuala,
Marepuala MPaKTHYECKUX 3aHIATUH C 00s3aTETBHBIM OOpaIIeHHEM K OCHOBHBIM YYEOHHKAM I10
Kypcy. OTO TMO3BOJUT HCKIIOUUTh OWIMOKM B TIOHMMaHWUM MaTepuana, OOJIETYUT €ro
OCMBICJICHHE, IPOKOMMEHTHUPYET MaTeprual MHOTOYHCIICHHBIMHA TPUMEPAMHU.

Memoouueckue pekomenoauuu 011 NOO20MOEKU K IK3AMEHY.

Ok3ameH B 1-M cemecTpe sBisieTcsi ()OPMOW HWTOTOBOTO KOHTPOJS 3HAHUN M yMEHHM
00yyaroImuxcst Mo JaHHOM TUCHUIUIMHE, OJYYEHHBIX Ha JICKIHAX, MPAKTUYECKUX 3aHATUSAX U B
MIPOLIECCE CaMOCTOSITENbHOM paboTbl. OCHOBOM AJii ONpPENENEHUs OLEHKHU CIYKUT YpOBEHb
YCBOEHHsI OOy4arollMMHUCS MaTepHajia, MNpeayCMOTPEHHOro JaHHOW paloueil mporpammoii.
K sk3ameny gomyckaroTcs CTyIEHTHI, HaOpaBiue 36 u Oosee OAJIOB MO UTOTaM TEKYIETO U
IPOMEKYTOUHOro KOHTpoJsl. Ha sk3ameHe cTyaeHT MoxeT HaOpath oT 15 1o 30 6amos.

B mnepuon moArotoBku K 5K3aMeHy oOydarolipecs BHOBb oOOpamiaroTcss K ydeOHo-
METOAMYECKOMY MaTepually U 3aKpeIvIsioT IPOMEXYTOUHbIE 3HAHMUS.

[Ipu moaroToBke K 3K3aMeHYy 00ydYaroIMMCs 11€Jeco00pa3HO MCHOIb30BaTh MaTepUalbl
JEKIHHA, y4eOHO-METOJUYECKHE KOMIUIEKChl, OCHOBHYIO M JONOJIHUTEIBHYIO JIHTEpaTypy.
Ha sx3ameHn BrIHOCHTCS MaTepuall B 00beMe, IPeTyCMOTPEHHOM paboueil mporpammoi yueOHoM
JMCLUIUIMHBL 32 cCeMecTp. DK3aMeH MPOBOJUTCS B MMCbMEHHOM / yCTHOM hopme.

[Ipu npoBeneHun sk3amMeHa B MUChbMEHHOUM (yCTHOW) (hopme, BemyIIHil MpenoaaBaTeb
COCTaBJISIET HK3aMEHAIIMOHHBIE OMJIETHI, KOTOPhIE BKIIOYAIOT B ce€0sl: TEOPETUUECKHE BOIPOCHI U
3agaun. DopMyIHpOBKA TEOPETHUECKUX 3aJaHWW COBMAZaeT C (QOPMYITUPOBKOH TepedHs
HK3aMEHAIIMOHHBIX  BONPOCOB, JOBEJCHHBIX JI0 CBEIEHUS OOydaloIMXCsl HaKaHyHe
sK3aMeHannoHHoN ceccun. CojepkaHue BOMPOCOB OJTHOTO OWJIETa OTHOCUTCS K Pa3TMYHBIM
paszenaM nporpaMMsl ¢ TeM, 4ToObl 6oJiee MOJTHO OXBAaTUTh MaTepHall yueOHO! AUCIUIITUHBI.

Ha moaroroBky otBera Ha Omier Ha sk3ameHe otBoautTcs 40 munyT. [Ipu mpoeneHnn
MMCBMEHHOTO 3K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pezynbrar ycTHOrO (MMCbMEHHOT0) 3K3aMEHa BHIPKAETCS OLICHKAMU:

Ouenka «omauunon— om 91 0o 100 6annoe — TEOPETUUECKOE COINECPKAHUE Kypca OCBOCHO
TIOJTHOCTBIO, 0€3 MPoOeNioB, HEOOXOAMMBIE TPAKTHYECKUE HABBIKM PAOOTHI C OCBOSHHBIM MAaTEPHATIOM
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copmupoBanbl. Bee mpemycMoTpeHHBIE TIporpaMMoid OOydeHHs ydeOHbIE 3ajiaHusi BBIMOIHEHBL Ha
9K3aMEHE CTYICHT JIEMOHCTPHUPYET TITyOOKHe 3HaHMS MPEeTyCMOTPEHHOIO MPOrpaMMOil Marepuara, yMeeT
YETKO M JIOTHIECKH TIOCIIEIOBATEIIbHO OTBEYATh HA ITOCTABJICHHBIE BOITPOCHL

Ouenxa «xopouwioy — om 81 0o 90 6annoe — TEOpeTHYECKOE COACPKAHUE Kypca OCBOCHO,
HEO0OXOIMMbIE TIPAKTHIECKHE HABBIKK PabOTHI CPOPMHUPOBAHBI, BBINTOIHEHHBIC YICOHBIC 3a1aHHsT COZICPKAT
He3HauUMTeNbHbIe onmOKy. Ha sK3ameHe CTy[IeHT NEeMOHCTPHPYET 3HAaHMS OCHOBHOTO (IIPOrPaMMHOIO)
Matepuaa, JOIMyCKaeT HETOYHOCTH IPH OTBETE Ha IMOCTABJICHHBIC BOIIPOCHI.

Ouenka «yooenemeopumenvno» — om 61 0o 80 d6annoé — TeoOpeTNUECKOE COAEPIKAHUE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOAMMBIC MPAKTHYECKUE HABBIKH PaOOThl c(hOpMUPOBAHBI
YaCTUYHO, BHITIOJIHEHHBIC y4eOHBIC 3aJJaHus CoJlepKaT rpyoObie ommOku. Ha sKx3amMeHe cTyIneHT
JEMOHCTPUPYET 3HAaHUE TOJBKO OCHOBHOTO Marepuaja, OTBETHl COJAEp)KaT HETOYHOCTH,
HapyIIeHa MOCIIeI0BATEIbHOCTh N3JIOKCHHS MaTepralia

Ouyenka «neyoosnemeopumenvhoy — om 36 00 60 6anno0e — TEOPETHUECKOE
COJepKaHWE Kypca HE OCBOCHO, HEOOXOIUMbIE TNPAKTUYECKHE HABBIKM padOThl HE
c(OpMHUPOBAHBI, BHIIOJHEHHBIE YUeOHBIC 3aJaHHsI COAEPIKAT rpyOble OMIMOKHU, JOTOTHUTEIbHAS
caMmocTosTeNIbHas padoTa HaJl MaTepUAIOM Kypca He MPUBEAET K CYIICCTBEHHOMY MOBBIIICHUIO
KadyecTBa BBINOJHEHHs y4eOHbIX 3afaHuil. Ha sk3ameHe CTyIeHT AEMOHCTPHPYET HEe3HaHHE
3HAYUTEIBPHOM YacTH MPOrpaMMHOTO MarepHala, CYIISCTBCHHbIC ONIMOKA B OTBETaXx Ha
BONIPOCHI, HEYMEHHE OpPHEHTUPOBATbCSI B MarepHuaje, HE3HAaHHWE OCHOBHBIX IOHATUH
JCIIATUTHHBI

8. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHBL
8.1. Tpebosanusn Kk mamepuanbHo-mexHUUecKOMy 00ecneyeHuIo

Jist peanu3anuu pabodel mporpamMMbl TUCIUILIMHBI HIMEIOTCS CIICIMATBHBIC TOMEIICHUS
JUIs TIPOBEJICHUSI 3aHATUN JIEKIIUOHHOTO U CEMUHAPCKOT0 THUIA, IPYMIIOBBIX U WHAMBUYaTbHbBIX
KOHCYJIbTAIMH, TEKYIIETO KOHTPOJSI M MPOMEXKYTOYHOH aTTECTallMH, a TaK)Ke TOMEIIECHUS /s
CaMOCTOSITENIbHOW PAa0OThl M TOMEINEHUS JUIsl XpaHEHHs U OOCIyKUBaHHS OOOpYAOBaHMS.
CrienuanpHble TIOMENICHUS YKOMIUIEKTOBAHBI CIICIIUATN3NPOBAHHON MEOENbI0 M TEXHUIECKUMHU
CpeAcTBaMu O0Y4EHHs, CIyKaIUMHU [T IPEICTaBIeHUs HHPOpMaLUK OOJIBLION ayAUTOPUH.

Jisi  mpoBeneHHWs 3aHATHH  JIGKIMOHHOTO THIIA HMEIOTCS  JEMOHCTpAIlHOHHOE
obopyioBaHue.

ITomemenuss Uit camocTOsATENbHOM paboThl oOyvatounuxcs (bubmmoreka KBI'Y,
Nndpopmannonusiii 610k KBI'Y) ocHalieHbl KOMIBIOTEpPHOW TEXHMKOW € BO3MOKHOCTHIO
HNOJKII0UeHUs K ceTH «VHTepHeT» U o0ecredeHreM J0CTyma B AIEKTPOHHYI0 HH(POPMAIIMOHHO-
obpazoBarenbhyto cpeny KbI'Y.

Peanu3anuss mnporpammbl OakanaBpuara obOecriedeHa HEOOXOJUMBIM — KOMIUIEKTOM
CJICAYIOMIETO JIMIIEH3UOHHOTO U CBOOOTHO PACIPOCTPAHSIEMOTO MTPOrPAMMHOTO 00ECTICUeHUSI:

JIUYEH3UOHHOE NPOSPAMMHOe obecneyeHue:
Poccuiickoe qunensuonnoro IO

Ne | IlpousBoagureiib HanmeHoBanue JIMLIEH3HHU
Kaspersky Endpoint Security nys 6usHeca —
L. Kaspersky Crangaptusiii Russian Edition. 1500-2499 Node 1 JTULEH3US

year Educational Renewal License

Dr.Web Desktop Security Suite KommiekcHas

2. DrWeb 3amuTta + Llentp ynpasinenns Ha 12 mec., 200 I1K, JIMLEH3UsA
MIPOJICHNE
3apy0e:xxnoe qunensuonnoe 11O
Ne | IlpousBoaurennb HaumeHoBanue JIULEH3UH
1. . Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL
MSAcademicEES PerUsr A Faculty EES JIUIEH3UA
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Ne IIpousBoauTenn HaumenoBanue JUNEH3UH
2. . Office 365 ProPlusEdu ShrdSvr ALNG SubsVL MVL
MSAcademicBES | po {jsr STUUseBnft Student EES At
3. . Core CALClient Access License ALNG LicSAPk
MSAcademicEES MVL DvcCAL A Faculty EES JTULEH3US
WINEDUperDVC ALNG UpgrdSAPk MVL A
4. MSAcademicEES | Faculty EES (KoprnopaTuBHas rnojmnucka Ha Juuensust
npoaykTsl Windows oneparionHas cuctemMa u ouc)
5 AdobeCreativeCl Adobe Creative C!oud for'Tea‘ms — All Apps.
: oud JInnensun Education Device license s JTULEH3US
00pa30BaTeNbHbIX OpraHU3aIHii
Statistica Ultimate Academic for Windows 13
6. StatSoft Russian/13 English na 500 mons3oBareseit JTUIEH3US
JloxanwpHas Bepcust (Named User) ['onoBas nutieHsust
7. ABBYY ABBYY FineReader JIMLICH3US
8. Corel CorelDRAW Graphics Suite JUICH3US
9. PTC Mathcad Education - University Edition Subscription [E——
(50 pack)
Cc80000HO pacnpocmpamsiemvle NPocPaAMMbL:
Poccuiickoe I1O (¢cB0001HO pacnipocTpaHsieMoe)
Ne | IIpousBoaurenb HaunmenoBanue (EIO0
JIMIEH3NH
StarForce
L. Technologies, Foxit PDF Reader becrutatao
Poccus, Mocksa
2 Poccus Tzip becninatHo
3apyoexnoe I1O (cBo00aHO pacnipocTpaHsiemoe)
Ne | IlpousBoauTennb HaumeHoBaHnue JIULEH3U U
L. Web Browser - Firefox becriatHo
2. Python becrutatHo
3. IBM Eclipse becnuatno
4. CI?I/IpMa Sun Apache OpenOffice becrinatno
Microsystems

ITpu ocymecTBieHnn 00pa30BaTENBLHOIO MpoLEcca CTYJeHTaMU U IpernojaBareieM
UCIIONIB3YIOTCSL cleayronue HHpopManuoHHO crnpaBodHble cucteMbl: OBC «Aulludpoykey,
OBbC «Koncynbrant crygenta», CIIC «Koncynbrant mmtocy, CIIC «"apanTy.

8.2 Oco0eHHocTH peanu3anuu JUCUMIUVIMHBI UIS MHBAJWAOB W JHI C

OrpaHH4Y¢HHBIMH BO3MOKHOCTAMMU 3/10POBbLS

Jlist CTy[IEeHTOB C OTpPaHHYEHHBIMH BO3MOXKHOCTSIMH 370POBbsSI CO3JaHbl CIEIHATbHBIC
YCIIOBUSL I TIONydeHUss oOpa3oBaHUsA. B 1ensx JOCTYIHOCTH TIONy4YEHHUS BBICIIETO
obOpaszoBaHusl M0 00pa3OBaTEIbHBIM IIpOrpaMMaM HWHBAIHMJIAMH W JIMIIAMH C OTPAaHUYCHHBIMH
BO3MOXXHOCTSIMU 37I0POBbSI YHUBEPCUTETOM 00ECTIEUNBACTCS:

1. AnpTepHaTuBHash Bepcus OQUIMATBHOTO caiiTa B
CI1a00BUIAIINX

CECTHU «I/IHTepHCT» JIA
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2. Jlns MHBANMHMAOB C HAPYIIEHUSMH 3peHHs (CIaOOBHASINME, CIEMbIe) - MPUCYTCTBUE
ACCHUCTEHTA, OKAa3bIBAIOIIETO OOyYaromemMycsi HEOOXOAUMYIO TOMOIIb, JAYOJMPOBAHUE BCIYX
CIpaBOYHON MH(OpPMAIMK O PACHUCAHUH YYEOHBIX 3aHSATHI; HaJIHMUUE CPEICTB JUIS YCUIICHUS
OCTaTOYHOTO 3PCHHUS, OpaAiJIeBCKOW KOMITBIOTEPHOW TEXHHMKH, BHUJCOYBEIHUUTEINCH, MPOrpaMm
HEBU3YAIBHOTO JIOCTyNa K WHPOpMAIUU, MPOrPaMM-CHHTE3aTOPOB pEYH U JAPYTUX
TEXHUYECKHUX CPEJICTB MpHeMa-Tiepenadn yueOHoW WHGOpMAIlMu B JOCTYIHBIX (opmax s
CTY/ICHTOB C HapyIICHUSIMUA 3PCHHUS,

3. JIns WHBANIMIOB W JHIl C OTPAaHUYEHHBIMH BO3MOYKHOCTSIMH 3JIOPOBBSI IO CIIyXY
(cnabocaplmiamniye, TayXue) —3BYKOYCHIIMBAIONIAs anmnapaTypa, MyJIbTUMEIUHHBIE CPEICTBA H
JIpyrHe TEXHUYECKUE CpEACTBA MpHEeMa-lepenadyn y4eOHOW WHGOpMAlMd B JTOCTYIHBIX
dbopmax;

4. JIns MHBAIKAIOB W JIAI[ C OTPaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS, MMEIOIIHX
HAPYIICHUS OMOPHO-JBUTaTEILHOTO alllapara, CO3JaHbl MATePUATBHO-TEXHUYCCKUE YCIOBHS
o0ecrieunBaroIIue BO3MOXHOCTh OECHPENSTCTBEHHOTO JOCTYyNa OOYyYarolUXcs B Y4eOHBIC
MIOMEIICHUS, OOBEKTY IMUTAHHS, TYaJICTHBIC M JPYTHe TOMEIICHUs YHUBEPCUTETA, a TaKKe
npeObIBaHMS B YKa3aHHBIX MIOMEIICHUSX (HATUYHUe PACITUPEHHBIX JBEPHBIX TPOEMOB, TOPYIHEH
U IPYTUX MPUCTIOCOOTICHHIA).

OOyuaronmecss W3 4YHCIa JIMI C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH  370POBBS
oOecreveHbl JIEKTPOHHBIMU 00pa30BaTeNbHBIME pecypcaMu B (opmax, aganTHPOBAHHBIX K
OTPaHUYCHUSM KX 3710POBBSI.

OOyvaromuMcs € OrpaHHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbSI  MPEAOCTABIISIIOTCS
CIeIMalIbHbIC YYeOHUKH W y4eOHBIe mMmocoOus, WHas ydeOHas amTepaTrypa, CIelUaTbHBIC
TEXHUUYECKHE CpeACTBa OOy4YeHHUS KOJUIGKTHBHOTO ¥ HWHAMBHAYAJIBHOTO IMOJIb30BAHUS,
MpPEAOCTaBICEHUE  YCIYr  acCUCTeHTa  (IIOMOIIHHMKA),  OKa3bIBAIOMIETO  OOyYarouIuMcs
HEOOXOMUMYI0  TEXHMUYECKYI0 IOMOIIb, a TaKke YCIyrd CYpAONEPEeBOAYUKOB U
TU(DI0CYpIOTIEPEBOTUUKOB.

a) 171s1 c1aboBUIAIINX

- Ha 9K3aMEHE TPUCYTCTBYET ACCHCTEHT, OKA3bIBAIOIIMNA CTYJIECHTY HEOOXOJUMYIO
TEXHUUYECKYI0 TIOMOIIb C YYeTOM HHAWBHIYalbHBIX OCOOCHHOCTEH (OH MOMOraeT 3aHATh
pabodee MeCTo, TIepeBUTATHCS, TIPOYUTATh M OPOPMUTH 3a/IaHUE, B TOM YHCIIE 3aIHCHIBas IO
JUKTOBKY);

- 3QJaHds JUIS  BBITIOJHEHUS, a TakKKe HWHCTPYKIHUS O TMOPSJIKE MPOBEICHUS
3aueTe/K3aMeHa OPOPMIISIFOTCS YBEITHUEHHBIM IIPUPTOM;

- 3QJIaHUS JUTS BBITIOJTHEHUS HA dK3aMEHE 3aUNTHIBAIOTCS ACCHCTEHTOM;

- MUCbMEHHBIE 3a/1aHUs BHITIOJIHSIIOTCS Ha Oymare, HaIMKTOBBIBAIOTCSl aCCUCTEHTY;

- obecnieynBaeTCs MHIWBUIYAIbHOE paBHOMEPHOE ocBelieHne He meHee 300 Jrokc;

- CTYNEHTy /Jis BBINOJTHEHHUs] 3aJaHUs TMPU HEOOXOAUMOCTH TPEAOCTABISIETCS
YBEJIMYHBAIOIIEE YCTPOKCTBO;

B) ISl TIyXUX U CIa0O0CIBIIIAITIX:

- Ha 3aYere/PK3aMEeHEe IMPHUCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIOIIUNA  CTYACHTY
HEOOXOUMYIO TEXHUYECKYIO TIOMOIIIb C YYE€TOM HHAWBUIYaIbHBIX OCOOEHHOCTEH (OH MOMOTaeT
3aHATh pabodee MecTO, IMEepPeBHTaThCs, MPOYUTaTh W O(GOPMHTH 3aJaHWe, B TOM YHUCIC
3aMuChIBas O] AUKTOBKY);

- 3a4eT/7K3aMeH MMPOBOTUTCS B MUCBMEHHOH (opMme;

- obecrieuynBaeTCsl HaTUYMe 3BYKOYCHIIMBAIONIEH ammapaTypbl KOJUIEKTHBHOTO
MOJIb30BAHUS, TPHU HEOOXOJUMOCTH TIOCTYIAMOIIMM IPEIOCTABIIACTCS 3BYKOYCHJIMBAOIIAS
anmaparypa UHAUBUIYAIbHOTO TIOJb30BaHUS;

- 10 JKEJIAaHWIO CTYICHTA 9K3aMEH MOXKET ITPOBOAUTHCS B MUCbMEHHOU (hopme;

O) O JUI C  HApYIICHUSMU OIMOPHO-JIBUTaTeNIbHOTO —ammapara  (TSHKeIbIMU
HApYIICHUSIMH JBUTATEIBHBIX (PYHKIMA BEPXHUX KOHEYHOCTEH WIIM OTCYTCTBHEM BEPXHHUX
KOHEYHOCTEH):
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- HHUCBMCHHBIC 3adaHWs BBIIIOJIHAIOTCA Ha KOMIBIOTEPE CO CICHUATIU3UPOBAHHBIM
nporpaMMHBIM o0ecreueHHEM HITH HAaAUKTOBBIBAOTCA ACCUCTCHTY,

- 110 JKEJIaHUIO CTYACHTA SK3aMEH MPOBOJUTCS B YCTHOU hopme.

JIMCT UBMEHEHWH (JIONTOJTHEHU)

B pabodyro MporpamMmy 1o TUCIUIUInHE «JInHeliHast anreOpa 1 aHATUTUIECKast TEOMETPHSD)

nio Hanpasienuto noarotoBku 09.03.01 — Mudopmartrka u BIYMCIUTENIbHAS TEXHUKA
(ITpodune: MHTENNEKTYaIBHBIE CHCTEMBI 00pa0OTKH MH(OPMAITUU U YIIPABIICHUS )

Ha y4eOHBIN TOJ
IlepeyeHb BHOCHUMBIX
Nen/m JuemeHnT (myHKT) PII/{ petien . pumeyanue
U3MeHeHU (10NoJIHeHn )
OO6cyx/ieHa U peKOMEHJJ0BaHa Ha 3aceqaHuu Kadeapbl anreOpsl U AuddepeHInaIbHbIX
aBHEHMI MpOTOKOJI Ne or" " 20 T
yp p

3aBenyromuii kadenpoit

/1
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IIpunoxenne 1

Pacnpenesienne 6a/1J10B TeKyero u pyoe;kHOro KOHTpOJist

M Buo konmponsa Cymma barnos

n/n Oowan cymma | 1-a mouka 2-1 mouka 3-21 mouka

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

2. Texkywquii Konmpoib: 00 30 6annoe | 0o 10 o. 0o 10 o. oo 100.
Omeem na 5 eonpocos om () 0015 6. om () 0o 56. om0 0056. | om0(oo56.
[TonHbIN paBUIIBLHBIN OTBET | 10 15 GaymoB 5 Oaiu1oB 5 OaJuIoB 5 Oa1oB
Hemnonneiii mpaBUIIbHBIN or 3 nol5 ©. or 1 mo 50. or 1 no 50. or 1 1o 50.
OTBET
OtBer, comepxKami 00. 00. 00. 00.
HETOYHOCTH, OIITHOKH
Bovinonnenue om 0 0o 100. om () 0o 36. om (0 0o 36. om 0 0o 46.
CamocmoamenbHvIx
3a0anuil (pewienue 3aoay)

3. | Pybescuwtiit Konmponw 00 30 6annoe | 0o 10 é. 00 10 6. 00 10 6.
TECTUPOBAaHUE ot 0- 1o 156. ot 0- 1o 50. ot 0- 10 56. | ot 0- 10 50.
KOJJIOKBUYM ot 0 10 150. ot 0 510 56. ot 0 10 5 6. ot 0 10 56.

4. | Hmozo cymma mexkywuiezo u
PY0erxrcHo20 KOHmpoaa 0o 70 6annoe | 0o 23 d6annoe | 0o 23 6annoe | 0o 24

oannoe

5. IlepBolii 3Tan (6a30BbIil)

YPOBEHb) — OlI€eHKA He MeHee 360. | He meHee 120. | He MeHee HE MEHee
«YAOBJICTBOPUTEJIbHO) 126. 126.

6. Bropoii 3Tan menee 7006.

(mpoaBuHYTHII) ypoBenb) | (51-69 0.) MmeHee 230. meHee 230. MeHee 240.
— OLIEHKA «XOPOIIIO0»

7. Tpertuii 3Tan (BbICOKUIA
YPOBEHB) - OLIEHKA He meHee 700. | He meHee 230. | HE MeHee HE MEHee
«OTJIMYHOY 230. 240.
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Ipunoxenue 2

IHIkana oyenuganusn naanupyemuix pe3yabmamos 00y4eHus

Texymuii 1 py0exHbIil KOHTPOJIb

Cemectp [IIxana oneHuBaHUs
0-35 6amnos 36-50 G6amioB 51-60 6ammoB 61-70 G6amioB

YactuuHoe [Tonnoe unu | [TonHoe unu | [lonHoe mnocemenue
MOCEIICHUE YaCTUYHOE YaCTUYHOE ayJIUTOPHBIX
ayJIUTOPHBIX MOCEIICHUE MOCEILICHHE 3aHATUH.
3aHSTUH. ayIUTOPHBIX ayJIUTOPHBIX [TonHo€ BBIMOIHEHME

1 Heynosnersopu- | 3aHsatuii. YacTuuHOE | 3aHATHM. MPaKTUYECKHUX padoT.
TEJIBHOE BBITIOJITHEHHUE [TonmHoe Brinosinenue
BBINIOJIHEHHE MPaKTUYECKHUX BBIIIOJIHEHHE KOHTPOJIbHBIX DPaboT,
MPaKTUYECKHUX pabot. BrinonHeHue | MpakTUUECKUX TECTOBBIX  3aJaHUM,
pabotr.  Ilmoxas | KOHTPOJIBHBIX paboT. OTBETHI Ha
MOATOTOBKA K | pabor, TECTOBBIX | BrImosiHeHue KOJUIOKBUYME Ha
OalIbHO- 3a/laHUi, OTBETHI Ha | KOHTPOJIbHBIX OLICHKY «OTJIMYHO.
PEUTHUHTOBBIM KOJUIOKBUYME Ha | paboT, TECTOBBIX
MEPOIIPUATHSIM. OLICHKY 3a/1aHHM, OTBETHI
Crynent HE | «yJIOBJIETBOPUTE- Ha KOJUIOKBHYME
JIOIIyCKAeTCsl K | JIbHOM. Ha OLICHKY
MIPOMEKYTOUHOMN «XOPOLION.
aTTecTaluuu

HpOMe)KyTO‘-IHaH arrecranuda
Cemectp [Ixana oneHUBaHUS
Heynosner- Y 10BIIETBOPUTEIIHHO Xopouio OTananHO
BOPHUTENBHO (61-80 6amnoB) (81-90 6annoB) (91-100 6annoB)
(36-60
0aioB)

CryneHt CryneHt umeet | Crynent umeer 51-60 | CtyneHT  umeer
umeer 36-60 | 36-50 OGammoB mo | bamnmoB mo wuroram | 61-70 OGamnmoB Mo
0ayIoB M0 | UTOTaM TEKYIIEro | | TeKYIIEro U | UTOTaM TEKYIIETO
UTOraM pyOeKHOTO pyOekHOTrO " pyoOexHoro

1 TEKYyIIEro W | KOHTPOJIS, Ha | KOHTPOJI, 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 | OIMH  BONPOC U | OAMH BONPOC H
Jan  TOJHOTO | YaCTHYHO YACTUYIHO YaCTUYHO
OoTBeTa HU Ha | (OJHOCTHIO) OTBETHII | (TOJHOCTHIO) OTBETHII | (TIOTHOCTHIO)
OJIMH BOIIPOC, | HA BTOpOM, a mpumep | Ha BTOpoil. Ilpumep | oTBeTHN Ha
HE celnan | CIeNaH He BEPHO. CJIeJIaH BEPHO. BTOPOM, U TIpUMEDP
puMep. cenaH
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Crynent
uMeeT

36-45 0OamioB
o UTOram
TEKyIIeTO |
pyOexkHOTO
KOHTPOJIS, Ha

9K3aMeHe Jaj
MOJTHBIA OTBET
TOJILKO Ha
OJIMH  BOIIPOC,
a puMep
clienaH

HEMPABUIIBHO.

CtyneHt HMEET
46-60 OamnoB 1O
UTOTaM TEKYIIEro |
pyOEKHOTO

KOHTPOJIS, Ha
IK3aMCHE Jan
MOJIHBIM  OTBET Ha
OIIMH  BOIIPOC  WIIU
YaCTUYHO OTBETWJ Ha
oba  Bompoca, a

pUMep He CJIeNaH.

CTyneHT wuMeeT 110
UTOTaM TEKYIIEro |
PyOEKHOTO KOHTPOJIS
61-70 OGamioB Ha
9K3aMeHe He  Jan
MIOJIHOI'O OTBETa HH
Ha oauH Bompoc. B
pelIeHnu  mpumMepa
ecTb rpybas ommuoka,
KOTOpasi MOBJIHsIIA Ha
OTBET, BCJIEJCTBHE
4ero TpUMep CaelaH
HE BEPHO

CryneHnt HMEET
61 — 65 OawoB 110
WUTOTaM TEKYIIETO |

pyOeKHOTO

KOHTPOJIS, Ha
IK3aMEHE aai
NOJHBIA ~ OTBET Ha
OIUH BOIIPOC u

YaCTUYHO OTBETHJ Ha
BTOPOH, U B IpUMeEpe
€CTb HEJ0YETHI,
KOTOpBIE HE
IIOBJIMSUIN Ha OTBET.

Crynent umeet 66-70

0alyIoOB 1O HMTOram
TEKYIIETO u
pyOexxHOTO

KOHTPOJIS, Ha
JK3aMeHe Jan

HOJIHBIN OTBET TOJBKO
Ha OJMH Bompoc. B
npuMepe ecTb
HCETOYHOCTH, KOTOPLIC
HE IOBIMSUIA  Ha
OTBET.

MPaBUIIBHO.
Nmn xe cryneHT
Ha o0a Bompoca
OTBETHJI BEPHO, a B

3ajJaye, €CThb
HETOYHOCTH,
KOTOpPBIE HE
MMOBJIMSIIIN Ha
OTBET.
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