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Pabouass mporpamMma JUCHMIUIMHBI «Anredpa, T€OMETpHsl U TOIOJOTHS» /COCT.
A.A. Tokx6aeBa — Hanpuuk: KBI'Y, 2023r.

PaGouass mporpamma «Anre6pa, reoMeTpus U TOIMOJOTHS» MpeIHa3HauyeHa IS
CTYACHTOB  OYHOM  (¢opMbl  OOydyeHMs O  HANpaBICHUIO  MOJATOTOBKH
09.03.01 MadopmaTuka 1 BEIYMCIUTEIbHAS TEXHUKA B 1 cemecTpe.

Pabouast mporpamma coctaBiieHa ¢ ydeToM @DenepalibHOTO TrOCyIapCTBEHHOTO
00pa30BaTENIbHOIO CTaHAApTa BBICIIErO0 O0pa30BaHUs MO HAIPaBJICHHUIO MOJArOTOBKU
09.03.01 HWudopmaTthka U BBIYHCIHUTENIbHAS TeXHHKAa (ypOBEHb OakajgaBpuara),
YTBEPKJIEHHOr0 TMpHKa3oM MuHucrepcTBa oOpa3oBaHus U Hayku Poccuiickoi
Oenepanuu ot «19» centsiops 2017r. Ne929 (3apeructpupoBano B Muniocte Poccun
«10» oxTs0pst 20171. Ne484809).
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1. Ilean u 3aaa4umM OCBOEHMSI AU CIUILIMHBI.

OpnHOM M3 LEHTPaJbHBIX AMCHUIUIMH MAaTeMaTUKU SBIISETCS anredpa u ee MpUIIoKEHUS.
Ee sneMeHTHl M3ydaroTCsi, HauMHas CO IIKOJBHOTO Kypca MaTeMaTHKH KOHYas Mporpammoi
By3a. [ TaBHBIMU LETSAMH TUCLMIUIMHBI «AJre0pa, TeOMETpHs U TOMOJIOTHSDY, IPENoAaBaeMoi Ha
IIEPBOM KypC, SIBJISETCS IMEPBOHAYAIbHOE H3y4YE€HHE OCHOBHBIX alreOpanyeckux CTPYKTyp M
nanpHelmue (GopMupoBaHHE y CTyAEHTa anredpandyeckoro aOCTPaKTHOIO MBILUICHHS, Tak
HE00XO0/IMMOTO B CBSI3U C IMPOUCXOIALICH MaTeMaTH3alMel BCeX OTpaciaei 3HaHUs.

Ilpn u3ydyeHum Ha MepBOM Kypce AUCHUILIMHBI «AJredpa, reoMeTpusi U TOMOJIOTHS»
3aKJIa/IbIBAIOTCA U PAa3BUBAIOTCS OCHOBBI TaKWX aOCTPaKTHBIX pa3fesioB Kak Teopus TpyIl,
KOJIeL, TMOJe M BEKTOPHBIX NpPOCTpaHCTB. CTyNEHT MAOJKEH 3HaThb OCHOBHBIE METOMbI
dbopmanuzauy, ajJrOpUTMHU3ALMU W peaju3alMyd YUCICHHBIX, MaTeMaTHYeCKHUX MOJeneil;
JOJDKEH BIIAJETh MaTEMaTUUECKUMU METOJIaMU aHallM3a U CUHTE3a ONTUMHU3ALUOHHBIX CHUCTEM.
Pemenuto yka3aHHBIX MpoOJIeM CIIOCOOCTBYET AHMCUUIUIMHA «AureOpa, TeoMeTpus u
TOTOJIOTHSI.

Ilenu oucyunnunot:
* HoJy4yeHue 0a30BBIX 3HAHMN MO anredpe: OmpeAeNUTeNH, MaTpUYHas aiaredpa U pelieHue
CUCTEM JIMHEHHBIX YPaBHECHHH, KOHEYHOMEPHBIC JIMHEWHBIC IIPOCTPAHCTBA M JIMHEHHBIC
OIepaTopbl, OCHOBHBIE CTPYKTYPbl COBPEMEHHOW anreOphl, OMIMHEWHBIE M KBaJApaTUYHbIC
¢bopMbI;
* [I0JIy4E€HHE 3HaHUHN 110 TEOMETPHH;
* (hopMHpOBaHME YMEHUN M HABBIKOB I10 MCIIOJIb30BAHMIO JIOTUYECKOIO ammapaTta B MpOLEecce
o0yJeHus;
* [I0JIyYeHHE NPEACTaBICHU O IpobIeMax 0O0CHOBAHUS MaTEMATUKH;
* pa3BUTHE JIOTHYECKOTO MBILIUICHUS;
*opMUpOBaHME  HCCIIEAOBATEIbCKUX  YMEHUI  OOLIEHAay4yHOro, CHELUAIU3UPOBAHHOTO
MaTeMaTHYeCKOT0 ¥ METOAMYECKOTO XapaKTepa;
*(¢opMHpOBaHNE HABBIKOB BJIQJICHUS COBPEMEHHBIMHM METOJAaMM aHaJIM3a HAayyHOM M Hay4HO-
METOAMYECKON JIUTEPATYPBHI.
3aoauu oucyunauHl:
® 3aJI0’)KUTh 0a30BbI€ 3HAHUS, HEOOXOJUMBbIE JUIsl OCMBICJICHHS MAaTEMAaTUYECKUX U TUCLIUIUIMH;
® YCBOEHHUE CTYJCHTaMU OCHOBHOI'O TEOPETUYECKOIO MaTepHalla Kypca;
® BiajieHUe a0CTPAaKTHBIMU MPUEMAMHU IOCTPOCHUS AIreOpandeckux CTPYKTYp C 3alaHHOM
CHUCTEMOM OIlepaluii;
* BiajeHue anredpoil MaTpuil;
® cBOOOJHOE OOIIEHNE CTYACHTOB C JIMHEHHBIMH MTPOCTPAHCTBAMU M UX MIPEOOPA30BAHUSAMUY;
® BJAJICHUE 3HAHUAMU 10 KBAJPaTHUHBIM (popMam;
® 3HaHUE TEOPUM KPUBBIX U IOBEPXHOCTEH BTOPOTO MOPSIIKA;
® YCBOEHHUE CTYAECHTaMHU IIPOCTEHIINX 3a7a4 aHAIUTUIECKOW T€OMETPHH;
* cdopMupOBaTh YMEHHUSI MPUMEHATH MOIyYCHHBIC 3HAHUS ISl PELICHUs alreOpandeckux u
reOMETPUUYECKUX 3a/1aY;
® cdopMHpOBaTh HABBIKH MaTEMaTHYECKOTO MOEITUPOBAHHS MBICIUTEILHOTO TIpolecca B
Pa3IUYHBIX PEIMETHBIX 00JIACTIX;



® crnocoOcTBOBaTh (POPMHPOBAHUIO HABHIKOB pabOTHl € y4eOHOH, HAaydHOW H HAydHO-
METOANYECKOU JINTEPATypOH;

® JaTh NpPEJCTaBICHHE O COBPEMEHHOM COCTOSHUM Hay4HbIX HCCIIEOBaHMM B oOnactu
areOphl U COMPSKCHHBIX ¢ HEH 00JIacTAX 3HAHUIMA.

2. Mecro mucuuniaunsl B crpykrype OIIOII BO
HuctunmHa  «Anrebpa, TeOMETpHsl ©  TOMOJIOTHSD  SIBJISICTCS  TUCHUTTUHOMN
obs3atenpHOM wacTu broka 1 (51.0.04.02) ocHOBHO#H 00pa3oBaTenbHON MPOrpaMMBbl TI0
HAaMpaBJICHUIO  TOATOTOBKHU 09.03.01 Wadopmatuka ¥ BBIUKACIUTEIBHAS TEXHHKA.
Ee BxiroueHune B y4yeOHbIM IJIaH ¢ IEPBOrO CEMecCTpa IEPBOT0 Kypca ONpPENeNsieTcs TeM
(dakTOpoM, UYTO ¢ Kypca BblcHIed anreOpsl W aHATUTUYECKOM TIE€OMETPUM HAYMHAEeTCA
MaTeMaTH4ecKkoe 00pa30BaHKE MO IPYTHM TUCIUILIHNHAM.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHHUS COAEPKAHUSA IUCHUNINHBI.

B coBokymHOCTH ¢ APYrMMH AUCHUIUTMHAMH TPO(Uias «ABTOMAaTH3UPOBAHHBIE CHCTEMBI
00paboTku MH(OpPMAIMKM U YIPABICHUS» IUCHUIUIMHA «ANredpa, TeoMeTpus U TOMOJOTHUS
HampaBieHa Ha (opMmupoBanue oobugenpogeccuonanvuvix komnemenyuu (OIIK) B
coorBerctBuu PI'OC BO 3++ u OIIOII BO mno nanpaiaenutro noaroroBku 09.03.01
Nudopmarrka 1 BeIUMCIUTEIbHAS TEXHUKA (KBaTUUKaIKs (CTETICHBIO) «OaKanaBpy):

CrocoGeH TpPHUMEHATh €CTeCTBEHHOHAy4YHbIE M OOIIEHH)KEHEPHbIE 3HAHUSA, METO/bI
MaTeMaTUYeCKOro aHaliu3a U MOJCIHUPOBAHUSA, TEOPETUYECKOTO U HKCIEPUMEHTATBLHOTO
uccienoBanus B nmpodeccuonanbHol aesarenbHoctu (OIK-1).

WNunukaropsr noctmkenus kommnerenuu OITK-1:

- CHOCOOEH OCBOMTH OCHOBBI BBICHIEH MaTeMaTUKH, (PU3UKU, OCHOBBI BBIYMCIMTEIBHOM
TEXHUKH U nporpammupoBanus (OITK-1.1);

- crmoco0eH pemaTh CTaHAApPTHBIE MNPO(EecCHOHATbHBIE 3aJauyd C NPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOIICWH)XCHEPHBIX 3HAHMI, METOJIOB MaTEMATUIECKOTO aHAIM3a U
moaenupoBanus (OI1K-1.2);

- CIOCOOEH MPUMEHHUTH HABBIKH TEOPETHYECKOTO U IKCIIEPUMEHTAILHOTO UCCIICAOBAHMS
00BeKTOB TipodeccnonanbHoi nestensHocT (OITK-1.3).

B pesynbpTaTe ocBOCHMS TaHHOW JUCITUTUTMHBI 00YUYaIOIIUACS JTOJDKEH:

3HaTBh: OCHOBHBIE MOHATHS W pPE3yJbTaThl MO ainreOpe (Teopus MaTpHL, CHUCTEMBI
JUHEWHBIX ypaBHEHUH, JIMHEWHbIE TPOCTPAHCTBA M JIMHEWHBIE MpeoOpa3oBaHUs, COOCTBEHHbBIC
BEKTOPHI M COOCTBEHHBIC 3HAYEHUS, KBaJpaTH4HbIE (HOPMBI, OCHOBBI TEOPUHU TPYIII U KOJICI);
MpOCTEiIlre MOHITHUS aHATUTUYECKON U nuddepeHInanbHOi reoMeTprH (BEKTOPBI U ONlepaliu
HaJl HUIMU, CKaJSIPHOE W BEKTOPHOE MPOM3BEICHUE BEKTOPOB, MpsAMasi JTMHUS Ha TUIOCKOCTH U B
MIPOCTPAHCTBE, IJIOCKOCTh B MPOCTPAHCTBE, HOPMalb M OMHOpPMallb, KPUBHM3HA U KpY4YCHHE
TIJIOCKOU KPUBOIA).

Ymerb: pemath CHUCTEMbl JIMHEMHBIX YPAaBHEHUM, BBIYUCIATH ONPEAEITUTENH,
KAaHOHUYECKHI BUJ MaTpPHUILl JUHEHHBIX ONEpPaToOpoOB, IPOBOJAUTH ONEPALMM HAJI MaTpuUaMu U
HaxOJIUTh WX PAHT, PELIaTh 33/1a4d aHATUTHYECKOM MeOMETPUM Ha IUIOCKOCTH M MPOCTPAHCTBE,
KJIaCCU(UIIMPOBATh anredpandeckue CTPYKTYphl, BBIYUCIATH 0a3uc U Pa3MEpHOCTh JIMHEWHOTO
MPOCTPAHCTBA, MPOBOAMTH OINEpalMy HaJ JIUHEHHBIMM TOJANPOCTPAHCTBAMHM,  HAXOIUTh
KaHOHMYECKH ¥ HOPMAJIbHBIN BUJ KBaJpaTUYHBIX (OPM, HAXOIUTh COOCTBEHHBIE BEKTOPHI U



COOCTBEHHBIC 3HAYCHHs JUHEWHOTO TPEoOpa3OBaHMs, BBIYHUCIATH KPUBHU3HY M KpydeHHE

KPUBBIX.

Baaners: mMeronamMu JTUHEWHOW anreOphl, aHATMTUYECKOH T€OMETPUH, MaTeMaTHYEeCKOTO

aHanuM3a Ul M3yYeHUs T€OMETPUYECKHX CBOMCTB (PUIYyp Ha IUIOCKOCTH W B TNPOCTPAHCTBE,

anmnaparoM TEOPHH KPUBBIX U ITIOBEPXHOCTEH.

4. CopnepxaHue M CTPYKTYPA AU CHHUILIHHBI

Taonuuya 1. Cooepircanue Oucuyunaunvl «Anzeopa, 2eomempus u MmMoONOIAOUAY,

nepeueéHb OUCHOYHbIX cpedcme U KORmpoJiupyemavlx Komnemem(uﬁ

Ne HaumenoBanmue Conep:xanue pasaena Koa xonTpo- ®opma
m\n pasziena JHpYyeMo¥ TeKyIIero
KOMIIETEeHIIUH KOHTpOISt
(WJIM ee YacTH)
1 2 3 4 5
| 1 cemecTp

1 | Anrebpandeckue bunapnas anreOpandeckas OIIK-1 K, KP, PK, T,
CTPYKTYpBl C OAHOM M | omepauus. [ pynmsl, Kojibla, MOJs U YO
TBYMSI OMHApHBIMU | X CBOWCTBA.
orepanusIMu.

2 Teopus Marpuil. | Matpuupl. Oneparuu HaJ OIIK-1 K, KP, PK, T,
[TepecranoBku U | MaTpULIaMHU. CaoiicTBa. YO
MO/ICTAaHOBKHU. Omnpenenenue MePECTaHOBKHU.

TeopeMa 0 uwucile IEPECTAaHOBOK.
YeTHOCTh MepecTaHOBKU. HBEpCHs
U TPaHCIO3UIHUS B MEPECTAHOBKAX.
Onpenenenue MOJICTAHOBKH.
VYMHOXKEHHE TIOACTAaHOBOK U €€
CBOMCTBA. JICKpEMEHT.

3 | Cucremsr smHeWHBIX | Kmaccudpukamms  CIIY.  Merton OIIK-1 K, KP, PK, T,
ypaBHenuit (CJIY) wu | ['aycca. Cucrembl KpamepOBCKOTO YO
METOJIbl UX pemeHus. | tuna. @opmyina Kpamepa.

4 | Teopus Onpenenurenu: ompeieIeHueE, OIIK-1 K, KP, PK, T,
orpeaenuTeNeH. CBOMCTBAa M METOJBI BBIYHCIICHUS. YO

MuHopBI u anrebpanyveckue
nononaenus. Teopema Jlammacca.
Teopema 00 oTpeIeTTUTENe
npousBeneHuss marpuil. OOpaTHas
MaTpuIa.

5 | JIuneiinas JIuHeiHO 3aBHCHMas MW JIMHEHHO OIIK-1 K, KP, PK, T,
3aBUCUMOCTb. HE3aBUCUMAasi COBOKYIHOCTb CTPOK YO

Uccaenosanue CJIIY.

(cTon6110B). Panr

Teopema.

MaTpPHIIBL.
Metoasl  BBIYHCIICHUS
panra Matpunpbl. OOmas cxema
HCCIEAOBAHUS CHUCTEM JIMHEMHBIX

ypaBHeHuil. Teopema Kponekepa-




Kamenu.

Bexropnas anreOpa.

Cucremsl KoopauHAT. BekTopsl,

omepanmu Hax Humu. Cucrema
BEKTOPOB. JIMHEHHasT 3aBUCUMOCTb.
Panr m 6a3uc cucteMbl BEKTOPOB.
CxkansapHoe,

CMCIIaHHOC

BEKTOPHOE 51
MIPOU3BEICHUE
BEKTOPOB.

OIIK-1

K, KP, PK, T,
yO

JImueitHoe
MIPOCTPAHCTBO u
JIMHEHHOE
npeobpa3oBaHue
BEKTOPHBIX
MIPOCTPAHCTB.

Jluneiinoe (BeKkTOpHOEC)
bazuc Hu
Oneparuu HaJI

EBximnoBo

IIPOCTPAHCTBO.
Pa3MEpPHOCT.
MOJITPOCTPAHCTBAMM.
npocTpaHCTBO. OpTOroHANbHBIE U

0a3HChI.
JIMHEHHOTO

OPTOHOPMHPOBAHHbBIE
Marpuna

npeoOpa3oBaHuUs. CoOcTBEeHHBIC
3HAYEHUS U COOCTBEHHBIC BEKTOPHI

JMHEMHOT0 peoOpa3oBaHusl.

OIIK-1

K, KP, PK, T,
YO

KBagparuunsie
(hopMbI.

KBagpartuuneie Qopmbl, panr u
MaTpuua.

KBaJpaTUYHOMN

[IpuBenenne
bopmbI K
KaHOHHYECKOMY M HOpPMaJbHOMY
BH]Y. Meron
[TonoxwurenbHO
KBaJIpaTUYHbIE

Jlarpanxa.
ornpezeneHHbIe

(bopMBI.
unepuun. Kpurepuii CunbBectpa.

3akoH

OIIK-1

K, KP, PK, T,
vVO

[Ipsimast 1 IIOCKOCTH B
MIPOCTPAHCTBE.

[enenue oTpe3ka B JAHHOM
IIpsamas Ha

Paznuyannie BUbI

OTHOILIEHUHU.
IUIOCKOCTH.
YpPaBHEHUS NPSMON HA IUIOCKOCTH.
PaccrosiHMe OT TOYKM IO IPSIMOM.
B3anMHOe pacnonoxeHue —IBYyX
OpSAMBIX. YpaBHEHHE IIPSIMOM U
IIJIOCKOCTH B

Bzaumuoe

IIPOCTPAHCTBE.
pacroyioKeHue  JIBYyX
IPSAMBIX, MNPAMOW M IUIOCKOCTH,

ABYX IUTOCKOCTEM B MMPOCTPAHCTBE.

OIIK-1

K, KP, PK, T,
YO

10

JIuHUM U IOBEPXHOCTHU
BTOPOT'O MOPSIKA

Onmunc, runepOona, mapadoia u ux
KaHOHUYCCKNUC YPAaBHCHHA, BLIBO.
Oo0wee

Knaccudukarus [1BI1.

ypaBHEHHE.

OIIK-1

K, KP, PK, T,
yO

11

OJIEMEHTHI TOIIOJIOTHH.

Ilnockue wW  MOpPOCTPAaHCTBEHHBIE

kpuBble. Hopmanb, OuHOpMab,
KpMBM3HAa U KpYYECHUE IUIOCKOH

KPHUBOW. DIJIEMEHTHI TONOJIOTHH.

OIIK-1

K, KP, PK, T,
YO

7




B rtpade 5 mnpuBomArcs miaaHupyemble (OpPMBI TEKYHIETO KOHTPOJS: BBITIOJTHEHUE
KoHTpoJbHON paboTsl (KP), xomnokBuym (K), pybexusiit koutposns (PK), tecrupoBanue (T),
ycTHBIH orpoc (YO).

Ha u3yuenue xypca orBogurcsi 108 wacoB (3 3.e.), U3 HUX: KOHTaKTHas padora 34 4., B
17 w4acos; 17 4acos;

TOM YHCIIE JIEKIUOHHBIX — MPAKTUYECKUX (CEMUHAPCKUX) —

camocTosITeNTbHasl paboTa cTyIeHTa 47 4acoB; 3aBepIIacTcs 3k3aMeHoM (27 4acoB).

CTpyKTypa IMCUUILIMHBI

Tadauua 2. Oouaa mpyooemxocms oucyuniunvl cocmaensem 3 3.e0.(108 uacos)

pr,Z[OGMKOCTL, 4acoB / 3aYCTHBIX CIAUHUNI]

Bun paborer I cemectp BCETO
Oo0mas Tpy1oeMKoCTh (B 4acax) 108 108
KonTakTHas padora (B yacax): 34 34
Jlexyuonnvie 3anamus (J1) 17 17
Ipaxmuyeckue 3ansmus (113) 17 17

Cemunapckue 3ansmus (C3)

He npedycmompenvi

He npedycmompeHul

Jlabopamopuwvie pabomul (JIP)

He npedycmompenol

He npedycmompeHnul

CamocrosiTesibHAasi padoTa (B 4acax), B TOM
yucJie KOHTAKTHAasi padora:

74

74

PacuetHo-rpaduueckoe 3agaHue

He npedycmompenvl

He npedycmompeHul

Pedepar (P) He npeoycmompenwt | He npedycmompenul
Occe (9) He npedycmompenvl | He npedycmompersi
Kontponbnas pabota (KP) 12 12
CamocTosiTeIbHOE U3YUECHHE Pa3/IesIoB 35 35

Kypcogoii mpoekt (KII), kypcoBas padota (KP)

He npedycmompena

He npedycmompena

IToaroToBka U MPOXOXKACHUE POMEKYTOUHOU
aTTecTaluu

27

27

Bua npoMekyTo4HOI aTTecTALMHA

IK3aMeH

JK3aMeH

Taoauua 3. Jlekyuonnvie 3auamus

Ne Tema
n/n
1 cemecTp
1 AnreOpandeckue CTPYKTYPhI C OJTHOW M IByMsI OWHAPHBIMH OTICPAITUSIMH.
Lenv u 3a0auu usyuenus memol — AaTh ONPEIEIICHUS NOHATUN T'PYMIIbI, MOATPYIIILI, abereBoi
IpYIIbl, KOJbLA, JIEIUTENEeH HyJsl B KOJbLE, MOJS M XapakTepucTHku noisd. lIpuectn
MIPUMEPBHI.
2 Teopus marpuu. [lepecTaHOBKU U MOACTAHOBKHU.
Lenv u 3a0auu usyuerus memwvl — U3y4UTh MATPHIIBI U OTIEpAIlMN HAJ HUMH, OOpaTHasi MaTPHIL..
O003HauUNTH CBOMCTBA, KOTOPHIMH 00JaNAIOT ONEpaluy Haj Marpuuamu. Jlate onpeneneHus
MOHSATUHN TMEepPEeCTaHOBKa, MOJACTAHOBKA, MHBEPCHUSI B NEPECTAHOBKE, TPAHCIIO3UIIMS, YETHOCTb,
YMHOKEHHUE IMOACTaHOBOK, IEKPEMEHT, UKINUECKasl M0ACTaHOBKA. Hayuuth pemars npumMepsl
10 JJAHHOM TeMe.
3 Cucrembl auHeHbIX ypaBHeHu# (CJIY) 1 MeToAbl UX pelieHusl.




Lenv u 3adauu uzyuenusi memvl — wn3yuntb Meron l'aycca m Qopmynsr Kpamepa s
HAXO0X/IEHUs PEILIEHUsI CUCTEMbI. PaccMOTpeTh MaTpUUHBIA METO]T PELLIEHUS] CUCTEM.

Teopus onpenenuTenei.

Lenv u 3a0auu uzyuenuss memvl — BBECTH TIOHATUE OINpPEAETUTENS n-TO MOpPsAKa, MUHOPHI U
anrebpandeckre A0ONoMHEHHs. M3yuuTh CBOiicTBa ompenenurens. PaccMoTpeTb MeTOMbI
BBIUMCIICHUS OMpeeNIuTeNIel BeiciuX cTenene. [lokasaTe Ha mpumepe.

Jluneiinas 3aBucumocts. Uccnenosanue CIIY.

Llenv u 3a0auu usyyenuss memuvl — u3y4uThb kputepuit coemectnoctu CJIY (Teopema Kponekepa-
Kanemm), ogHoponusie CJIY u dyHIameHTanbHyHO cucteMy perneHuii ogHopoanou CJIV, a
Takxke cxeMy uccienoBanus cucreM. ChopMynupoBaTh U JOKa3aTh TEOPEMY O UUCIIE PEIICHUI
oCP

Bexropnast anre0pa.

Llenv u 3a0auu u3yuenuss memsvl — WU3YyUYUTh TOHIATHS BEKTOPbl W OMNEpaldd HaJ HHUMH,
KOJUTMHEApHBIE U KOMIUIAHAPHBIE BEKTOPA, paBHbIC BEKTOPHI U JJIMHA BEKTOpa. BBECTH MOHITHS
CKaJIIPHOTO, BEKTOPHOTO M CMEUIAHHOTO MPOW3BE/ICHUsI BEKTOPOB U €ro CBOMCTBa. BriBecTn
bopMyIy Ui HAXOXKJIEHUS CKAJIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO MPOU3BEACHUS BEKTOPOB B
KOOpauHATHOHW (hopme. BBecTn moHsTHE MTpaBOit TPOHKH.

JluHeiHOe MPOCTPAHCTBO U JMHEHHOE MpeoOpa3oBaHNe BEKTOPHBIX MPOCTPAHCTB.

Lenv u 3a0auu usyyenus memvl — 0amsv OnpeoeieHue TUHeUH020 NPOCMpaHcmea, baszuca u
PA3MepHOCIU  IUHEUH020 NPOCMPAHCMEd, JUHENH020 Npeodpaz08aHus, onepayuu Hao
JIUHEUHbIMU NPOCMPAHCIEAMU U ONEPAMoOpamu, OPMOSOHANbHBIU U OPMOHOPMUPOBAHHBIN
eexmop u 6azuc. [amv meopuio Eexiudosa npocmpancmea.

KBanpaTtuunsie popmsbl.

Lenv u 3a0auu u3zyueHuss memuvl —IaTh OMNpEAETICHUE IOHATUS KBaJpaTHYHON (OpMBI, ee
KaHOHWYECKMH U HOpMaJIbHBIHA BUJ. HayunTh NpUBOANTE CHCTEMY BEKTOPOB K IJIABHBIM OCSIM U
pelaTh 3aJaHus M0 JaHHOU TeMe.

[IpsiMast ¥ MJIOCKOCTH B IPOCTPAHCTRBE.

Llenv u 3a0auu u3yyeHus memvl — U3yUYUTh PA3IUYHbIC BUBI YPaBHEHUS MPSIMON HA TUIOCKOCTH
Y TJIOCKOCTH B IIPOCTPAHCTBE, a TAKXKE OTKIOHEHHWE TOUYKU OT MPSAMOMU U OT MIIOCKOCTU. BriBecTn
yCIIOBHE TapayieIbHOCTH M TMEPHEHAUKYISIPHOCTH MPSAMBIX Ha IUJIOCKOCTH U TUIOCKOCTEH B
MIPOCTPAHCTBE, YroJl MEXIY HPSIMBIMH B TMPOCTPAHCTBE U IJIOCKOCTSIMHU, a TaKXKe YCIOBUSA
MapajuieIbHOCTH U MEPIEHIUKYISPHOCTH.
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JInHMY 1 TOBEPXHOCTU BTOPOIO MOPSAKA.
Lenv u 3a0auu uszyuenus memor — n3yuntb KBII u IIBIl, ux uaBapuantsl 1 Tunsl. Hayuurts
npuBoauth KBII u IIBII k kaHOHUYECKOMY BULY.

11

OJEeMEHTHI TOIIOJIOTHH.

Lenv u 3a0auu uzyyeHus memsvl — BBECTH OCHOBHBIE MTOJIOKEHUS TEOPUHU TOMIOJIOTHHUU, & UMEHHO
IIJIOCKWE M NMPOCTPAHCTBEHHBIC KpuBbIe, HopMass, OMHOpMallb, KpUBH3HA M KPYUYCHHUE TUIOCKON
KpPUBOW. DJIEMEHTHI TOMOJIOTUH.




Tabauua 4. Ilpakmuueckue 3anamus

Ne Tema
n/n
1 cemecTp
1 Onpenenurens 2-ro U 3-ro MOPSJIKOB.
2 Martpuusl. Onepanuu Hag Matpuiamu. CBoiicTBa onepaui.
3 IlepecranoBku. YetHocts. MHBepcusa. TpaHCIIO3ULMSA B IEPECTAHOBKE.
4 [ToncranoBku. UeTHOCTh. Y MHOKEHHE TTOACTaHOBOK. CBoOMCcTBA. JlekpeMeHT
5-6 Mertons! pemenus CJIY: meton ["aycca, hopmynsr Kpamepa.
7-8 Onpenenurens n-ro nopsiaka. CeoiictBa. MUHOpPHI U anredpandeckue JONOTHEHUS.
9-10 | MeTtoab!l BBIUMCIIEHUS ONPEIEIINTENEH BBICIINX MOPSIKOB.
11 OOpatHas MaTpula U CriocoObl €€ HaX0XKICHUSI.
12 MatpuuHsbIii coco0 perIeHus! CUCTEM JTMHEWHBIX YpaBHEHUI.
13 JluHeiiHas 3aBUCIMOCTh COBOKYITHOCTU CTPOK (CTOJIOIIOB).
14 Panr matpuiiel. MeTo1bl BBIYMCIICHUS pAHTa MaTPUIBI.
15 Uccnenosanue cucrem nuHenHbIX ypaBHeHud. Teopema Kponekepa- Kanesnmu.
16-17 | Onnoponnbie cuctembl. @yHaameHTalibHas cuctema peuenuid (OCP).
18 BexTops! u onepanuu Hajg HUMHU. JInHelHas 3aBucUMOCTh. CBOICTBA.
19 PaHr u 6a3uc cucTeMbl BEKTOPOB.
20 CxanspHoe NpOou3BEJCHUE BEKTOPOB.
21-22 | BekTopHOE M CMEIIaHHOE TTPOU3BEICHNE BEKTOPOB.
23-24 | Jluneiinoe apudmerndeckoe MPOCTpaHCTBO. JIMHeHHOe (BEKTOPHOE) MPOCTPAaHCTBO. basumc u
pa3MepHOCTb.
25 [ToampocTtpancto. Cymma u nepecedenue noanpoctpancts. @opmyia ['paccmana.
26 EBknmunoBo mpoctpancTBo. OpToroHanbHbIE W OPTOHOPMHUpOBaHHBIE Oa3ucel.  [Ipomecc
OpPTOTOHATIU3ALIUY.
27-28 | Ilpsamas Ha miIOCKOCTH. PaznuuHble BBl ypaBHEHHS NpPSIMOM Ha IJIOCKOCTH. PaccrosiHue oT
TOYKH JI0 TIPSIMOU.
29 IInockocTh B ipocTpaHCTBE. Pa3inuHble ypaBHEHHS INIOCKOCTH.
30 Yroa Mexay IIOCKOCTSIMU. Y CJIOBHSI MapaJlIeIbHOCTH U NEPIIEHUKYIIPHOCTH IUIOCKOCTEH.
31 IIpsimast B mnpoctpaHcTBe. llpsmass u mimockocTe B mpocTpaHcTtBe. KaHoHmueckoe u
apaMeTpUUECKUEe ypaBHEHUS MIPSIMOM.
32-33 | Okpy)HOCTh, IJUIUIIC, Tapadona u runepbona. KaHoHWYeCKoe ypaBHEHUE, IYKCIECHTPUCHUTET,
JTUPEKTPUCH] U (POKYCBHI.
34 [ToBepxHoctu Broporo nopsiaka (I1BIT). O6mee ypaBuenue. Hekoropsie bl [1BII.
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Tab6muua 5. Jlabopamopnvle pabomsi no oucyuniure (MOOYir0) — He NPedyCMOMpPeHbl

Tabnuua 6. CamocTosTeNbHOE U3yYEHME Pa3AeoB AUCLMUMINHDI.

Ne Bonpochl, BBIHOCHMBIE HA CAMOCTOSITEIbHOE H3Y4YeHHe
n/n
1. JluneitHoe mpeoOpa3zoBaHNe BEKTOPHBIX MPOCTPAHCTB. MaTpuila THHEHHOTO MPeoOpa3oBaHusl.
Co6cTBeHHbIE 3HAUEHHUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO MPEOOpa30BaHMUSL.
3. KBagpatnuneie ¢opmbl, panr u Marpuna. lIpuBenenune KBaapaTUIHOW (OPMBI K
KaHOHMYECKOMY U HOpMajbHOMY Buay. Merox Jlarpanxa.
4. [TonmoxxuTenbHO OMpeNeNeHHble KBaapaTHuHbie ¢GopMbl. 3akoH wuHepnuu. Kpurepuit
CunbBecTpa.
5. bunapnas anrebpandeckas onepanus. ['pymnmbl, Koiblia, MoJst U UX CBOHCTBA.
6. [Tnockue u mpocTpaHCTBeHHbIE KpuBbIe. Hopmaib, OMHOpMalb, KpUBHU3HA U KpyUeHHE TUIOCKOM
KPHUBOM. DJIEMEHTBI TOMIOJIOTHH.
7. CBoiicTBa pemnieHUil OAHOPOAHBIX cucTeM. CBSI3b MEXAYy pEUICHUSIMU OJIHOPOJHBIX U
HEOJTHOPOJIHBIX CHUCTEM.
8. Tpu OCHOBHBIE 3a/1aUil aHAJIMTUYECKON T'€OMETPUN Ha IUIOCKOCTH: JIEIEHHE OTpe3Ka B IaHHOM

OTHOIICHUHU, PACCTOAHUC MCKAY ABYMA TOYKAMH, YPABHCHUC HpHMOfI HpOXOI[SIH.[CfI qepe3 IBC
TOYKH.

5. OueHo4YHbIe MATEPHUAJIBI JIsl TEKYIIEro U Py0esKHOr0 KOHTPOJISl YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTALNH

KoHeuHbIMu  pe3ysnbTaTaMH  OCBOCHMS  MPOrpamMMbl  JUCLMIUIMHBI  SIBJISIOTCS
c(OpMHUPOBAHHBIE KOTHUTUBHBIE IECKPUIITOPBI «3HATH», «YMETbY», «BIAJIEThy, PACIIUCAHHBIE 110
OTIENBHBIM KoMIleTeHIUsAM. DopMUpOBaHHUE ITUX JAECKPUIITOPOB IMPOUCXOIUT B TEUYEHHE BCETO
ceMecTpa IO ATalaM B paMKax pa3JIM4HOrO BUJA 3aHATUI U CAaMOCTOSATENILHON PaOOTHI.

B xone u3yueHuss AMCLUUIUIMHBI IPEIyCMaTPUBAIOTCS MEKYyuiuil, pyoexdcHovlit KOHmpoJib
U RPOMENCYMOUHAA AMMeCmayus.

5.1. Ouyenounvie mamepuanvt 013 MeKyuie20 KOHMPOA.
Llenv mexyujeco Konmpois — OUEHKa pe3yJbTaTOB pabOTHl B cEMecTpe U oOecrieueHue

CBOCBPEMEHHOM OOpaTHOM CBSI3M, I KOPPEKIMH OOYYCHHS, aKTHBU3AIMU CaMOCTOSTEIbHOM
pabotel obOyuaromerocs. OOBEKTOM TEKYIIETO KOHTPOJIS SIBISIFOTCS KOHKPETU3HPOBAaHHbBIE
pe3ynbTaThl 00yueHus (yueOHbIe JOCTIKEHUS ) TI0 AUCIUILIHHE.

Texywuii Konmponb YCIIEBaeMOCTH — KOHTPOJb, OIPEACISIONINN KauecTBO, TIyOHHY,
00BEM yCBOGHMSI 3HAHMW Kaxaoro paszaena. OcylecTBiseTcs MpernoaaBaTeieM B XOJe
MTOBCE/IHEBHON y4eOHOW paboThl W 00ECIeYMBACT OLICGHWBAHUE XO0JIa OCBOCHHS JHCUHUILIMHEIL.
@opmbl TIPOBEIEHUS TEKYIIEr0 KOHTPOJSA: MPOBEpPKAa BBHIMIOTHEHHS JIOMAIHUX 3a/IaHUM;
MPOBEJICHUE KOHTPOJBHBIX U TECTOBBIX PA0OT C IEIbI0 MPOBEPKH MPAKTHUCCKUX YMEHHH 10
OTIENBHBIM TE€MaM; OTBETHl Ha TEOPETUYECKHE BOIPOCHI HA MPAKTUYECKOM 3aHSATHH, PEUICHHE
MPAKTHYECKUX 3a/1ad U BBINIOJIHEHUE 3a/laHuil Ha MpakThdeckoM 3aHATHU. OIleHKa KauecTBa
MOJTOTOBKYA HA OCHOBAHWM BBIMIOJIHEHHBIX 3aJJaHH BEIETCsS MperoaaBareneM (C o0CyKIeHHEM
PE3yNbTATOB), OAJIBl HAUUCIISIOTCS B 3aBUCUMOCTH OT CIIO’KHOCTHU 33JIaHUS
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5.1.1.  _Bonpocbt _no _memam ___oucuuniunvl __«Anzedpa, 2eomempus _u___mMonoa02usy
(konmponupyeman komnemenuus OIIK-1)

Tema 1. Anredpandeckue CTpPyKTYpPHI ¢ OJHON M AByMsl OMHADHBIMH ONlepPallUsIMU.
1. bunaphas anreOpaunueckas onepauus. ['pynmnsl.
2. Konb11o, mokomb1o0. Jlenutenu Hys B KOJIbIIE.
3. Ilons u ux cBolicTBa XapaKTepUCTUKA MOJIS.

Tema 2. Teopuss matpuu. IlepecTaHOBKH M NOJICTAHOBKH.

4. Matpuusl. Onepaunu Haa MatpuiaMyu. CBOKCTBa oneparuii.

5. Onpenenenne nepectaHoBkU. Teopema o 4uciie NepecTaHOBOK. YETHOCTh MEPECTAHOBKH.
WNHBepcens v TpaHCIIO3ULIKS B IEPECTAHOBKAX.

6. Onpenenenne NOJCTaHOBKU. Y MHOXKEHHE MTOJICTAHOBOK U €€ CBOWCTBA. JIeKpEMEHT.

Tema 3. Cucrems! uHelinbIX ypapHenuni (CJIY) n MeToabl nx penieHus.
7. Knaccudukanus CJIY. Merox "aycca.
8. Cuctemsl kpameposckoro tuna. @opmyia Kpamepa.

Tema 4. Teopusi onpeenTeei.
9. Omnpenenurenu: onpeneaeHne, CBOMCTBA U METOIbl BEIYHCIICHUS.
10. MuHOpSHI 1 anredpanyeckue AOMOTHEHUS.
11. Teopema Jlannacca.
12. Teopema 00 ompeaenuTene MPOU3BEICHUS MATPHIL.
13. O6parnast maTpuiia Y cIoBUE €€ CYIIECTBOBAHUS M METO]] HAXOXKICHUSI.

Tema 5. JInneiinas 3apucumocts. Uccnenopanue CJIY.

14. JluneitHo 3aBHcCHMas W JIMHEHHO HE3aBHCHMas COBOKYIHOCTh CTPOK (CTOJOILIOB).
CgoiicTBa.

15. Panr matpuel. Teopema o panre MaTpuibl.. MeToAbl BEIYMCICHUS PaHTa MaTPHUIIBL.

16. O6mas cxema MCCIEIOBAaHUS CHUCTEM JIMHEHHBIX ypaBHeHHU. Teopema Kponekepa-

Kanenu.
17. OnHoponHslit cucteMbl. CBOWCTBA pEIEHUIO OAHOPOAHBIX cucTeM. DyHaamMeHTanbHast

cucrema pemreruto (OCP)

Tema 6. BekTopHas aareopa.
18. Cuctemsl koopauHat. BekTopsl, onepanuu Hajg HUMH. CBOWCTBa oneparuii.
19. JIuneitnas 3aBucumoctb. CBOMCTBA.
20. Panr u 6a3uc CUCTEMBI BEKTOPOB.
21. CkansipHOe, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHNE BEKTOPOB.
22. CkansipHOe, BEKTOPHOE M CMEIIAHHOE MTPOU3BE/ICHNE B KOOPANMHATHOU (popme.

Tema 7. JInneliHoe MPOCTPAHCTBO U JIMHeliHOE NPeodpa3oBaHue BEKTOPHBIX MPOCTPAHCTB.
23. JluneiiHoe (BEKTOPHOE) MpOCTpaHCTBO. ba3uc u pa3MepHOCTh IMHEHHOTO MPOCTPAHCTBA.
24. Iloanpoctpancta. Onepanuu Haja noAnpoctpancTBamu. Popmyna ['paccmana.

25. EBxinnioBo npoctpancTBo. HepasenctBo Komm-byHsikoBckoro.

26.0proroHajibHble U OPTOHOPMHUPOBAHHBIE OA3UCHI.

27. Matpuna auHeitHoro npeoOpa3oBanus. Onepanuy HajJ JMHEHHBIMU IPE0Opa30BaHUH.
28. CoOcTBEeHHBIC 3HAUCHUS M COOCTBCHHBIE BEKTOPHI IMHEHHOTO MTPe0Opa30OBaHUsI.

Tema 8. KBagpaTuunsbie (popmbl.
29. KBagpatuunbsie (OpMBI, paHT U MaTpHUIIa.
30. IIpuBeneHre KBaApaTUIHON (OPMBI K KAHOHUYECKOMY W HOPMaJbHOMY BHIY. MeTon
Jlarpanxa.

12



31. [MonoxXuTeabHO OMpeesICHHbIE KBAAPAaTUIHbIE (POPMBI.
32. 3akon uHepiuu. Kpurepuii CuiibBectpa.

Tema 9. IIpsimasi ¥ IJIOCKOCTH B MPOCTPAHCTBE.
33. Jlenenue oTpe3ka B JaHHOM OTHOIIEHUU. [Ipsimasi Ha IIOCKOCTH.
34. PaznuuHbie BUIBI ypaBHEHUS MPSIMON Ha TIIOCKOCTH.
35. PaccrostHue OT TOUKH /10 NpsAMOil. B3auMHoe pacnionoxeHue IByX MpsMbIX.
36. YpaBHeHUE NPAMON U TUIOCKOCTH B MPOCTPAHCTBE.
37. B3anMHO€ pacnojIOKE€HUE JABYX MPSMBIX, IPSIMOM U IIOCKOCTH, ABYX IUIOCKOCTEW B
MIPOCTPAHCTBE.

Tema 10. JIMHMH ¥ IOBEPXHOCTH BTOPOT0 MOPSIIKA
38. DiUIc: KAHOHUYECKOE YPaBHEHUE, SKCIICHTPUCUTET, TUPEKTPHUCA.
39. I'unep6ona u mapabonia ¥ UX KaHOHWYECKUE ypaBHEHHUs], BbIBOA. DokambHBINA paguyc,
HKCLEHTPUCUTET, ACUMIITOTA.
40. Knaccuduxanus I1BIT.

Tema 11. D1eMeHTHI TOIMOJIOTHH.
41. Ilnockue U MpOCTPAHCTBEHHBIE KPUBBIE.
42. Hopmainb, OuHOpMaib, KpUBU3HA M KPYyUCHHE TUIOCKOW KPHBOM.
43. 31eMeHThI TOIOJIOTHH.

Kpumepuu ¢popmuposanus oyenok (oyenusanus) ycmmozo onpoca
VYcTHBIN onpoc SBJISETCS OJHUM M3 OCHOBHBIX CIIOCOOOB yuéTa 3HaHMM 00ydaromierocs.

Pa3BEpHyTHIE OTBET CTYyACHTa [JIOJDKEH TPEJICTABISATH COOOW  CBSI3HOE, JIOTUYECKHU
MOCJIeIOBAaTEIbHOE COOOIICHNE Ha 33/JIaHHYI0 TeMy, IOKa3blBaTh €ro yMEHHE INPHUMEHSTh
ONpEeIEIICHUS.

B  pe3ynemame ycmuoco onpoca 3HaAHUA, 00y4AIOWLE20CA OUCHUBAIOMCA NO
cnedywuwieit wikane (3a 1 3anamue):

2 fanna craBuTCS, €clii 00yYaIOIIUICS:

1) monHO M3NaraeT U3y4eHHBIH MaTepual, 1aéT NpaBUIbHbIC ONPEACICHUS TOHATHIA;

2) oOHapyXHWBaeT MOHMMAHUE MaTepUaia, MOXKET 0OOCHOBATH CBOM CY)KJICHUS, IPUMEHUTH
3HAHUS HA IPAKTHKE;

3) wuzmaraer Marepuajd IMOCJIENOBATEIbHO MW MPAaBUIBHO C TOYKH 3PEHUS HOPM
JUTEPATypHOTO SI3BIKA.
1 é6ann craButcs, eciu o0yyaroLUiCs:

1) wm3naraeT MaTepuall HETIOJHO U JOIYCKaeT HETOYHOCTH B OTPE/ICICHUH TIOHSITHIA;

2) He yMeeT JOCTaTOYHO IIyOOKO U J10Ka3aTeIbHO 000CHOBATh CBOM CYKACHUS;

3) wuzmaraeT MaTepuall HeTOCIEA0BATEIBHO.
0 6annoe craButcs, eciu OOydarolMiics OOHApy>KMBAaeT He3HaHME OOJIbLICH YacTH

COOTBETCTBYIOILIETO pa3zelia H3yuyaeMoro Marepuala, J0myckaeT oKy B (GOpMyITHpOBKE.
bannbel MOTYT CTaBUTBCSI HE TOJIBKO 33 €IMHOBPEMEHHBIN OTBET, HO U 33 CYMMY OTBETOB,
JAHHBIX CTYJIEHTOM Ha MPOTSKEHUH 3aHSITHS.
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5.1.2. Ouenounvie mamepuansvl 014 CamocmoaAmMenbHOU padomsl o0yuarowezoca (munogvle

3adauu) (Konmponupyemasn komnemenuus OIIK-1)

HepequL TUIIOBBIX 3a/1a4 JJI1 CAaMOCTOSTEIIbHOM pa6OTBI C(bOpMI/IpOBaH B COOTBCTCTBHUHU C

TEMaTUKOM MMPAKTUYICCKUX 3aHSATHI 0 JUCIUATIINHE «Anrera, reoMeTpus U TOIIOJIOT U .

3agaun

Tema 1. Annredpanyeckue CTpPyYKTYPBI ¢ OAHON M AByMSI OMHAPHBIMH ONlepPallUsIMU.

1.

10.

Kakyro anreOpandeckyio CTPYKTypy oOpa3yeT MHOXECTBO HATypaJbHBIX YHCEN
OTHOCHTENIBHO OTIEPAIHH CIIOKCHHUS?
Kakyro anreOpamueckyio CTpyKTypy OOpa3yeT MHOXKECTBO IENIBIX OTHOCHTENIFHO JBYX

OIepalyy CJI0KEHU U YMHOXKeHus (Z, +, )?

Kakue u3 apudpmernyeckux AeHCTBHM (ClIOKE€HHE, BBIUUTAHUE, YMHOXEHHE, JIEJIEHUE)
SBJISIOTCS. OMHAPHBIMU OIlepalsiMy Ha MHOKecTBe N M Ha MHOXKecTBe Z7

SBnsiercs mu OMHAPHOM omeparueii:

B) CJI0)KEHNE HA MHOXKECTBE HEUETHBIX YUCEIL;

I') HAXOXACHUE IECATUYHBIX JOrapu(pMOB Ha MHOKECTBE;

J1) HAXOXKJAEHHUE CPEHEr0 TEOMETPUUYECKOTO JIBYX YMCENl HA MHOYKECTBE;

SBnsAroTcs U AEUCTBHE, BBINOIHsEMOoe 1o ¢opmyne a ° b = (a + b)? GunapHo#l onepanueit
Ha MHOXecTBe Q, U ecliu ABJIAIOTCS, TO Iouemy?

SBnsroTcs M anreOpanyecKol CHCTEMON MHOXECTBO YHCENl BHJIAa OTHOCUTEIBHO: )
CJIOXKEHHMSI; 0) BBIYUTAHUS;, B) YMHOKECHHUS?

SBnsieTcst n anreOpandeckoi CUCTEMOW MHOXKECTBO PaIdyCOB-BEKTOPOB, HCXOSIINX M3
Hayaja JIeKapTOBOM CHUCTEMBbl KOOpPJAMHAT U pACIHOJOKEHHBIX B IE€PBOM YETBEPTH
KOOPJMHATHOM IMJIOCKOCTH, C ONEpaLUeii: a) CI0KEHNE BEKTOPOB; 0) BHIUUTAHUE BEKTOPOB?
SBnsiercs nu OWHApHOM orepalel yMHOKEHHE Ha MHOXECTBE MpPPAallMOHAIBHBIX YUCEN U
CJI0KEHHE Ha MHOKECTBE YETHBIX YHCET;

Kakne w3 apudmerndyeckux IAeHCTBUU (CIOKEHHE, BBIYUTAHUE, YMHOXKCHHE, JIEJICHHUE)
ABJIAIOTCA OMHApHBIMU onepauusiMu Ha MHOXkecTBe {1,0,-1};

Kakyro anrebpamdeckyro CTpYKTypy o0Opa3yeT MHOXKECTBO KBaJIpaTHBIX MAaTpULl C
BEIIECTBEHHBIMU 3JIEMEHTAMH OTHOCUTEJIBHO OTEepaIii CI0KEHUS U YMHOKEHUs?

Memoouueckue pekomeHOayuu no peueHuro 3a0au.
[MpucTynas Kk caMOCTOSITETLHOMY PEIICHUIO 33a/1a4, HeOOXOAMMO BHUMATEIBHO MPOYECTh

TEOPETUYECKUI MaTepuai M0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeilliue moHATUS 3TOH
TeMbl: OMHapHas anreOpandeckas orneparus, TpyInon, MoIyrpyIina, MOHOU, TpyIina, abeneBa
rpymnma, KoJblo, MoJe, JeIUTEeNN HYyJs B KOJIbIE, XapaKTepUCTUKA MOJId U Ap. OTU MOHATHA
CIIelyeT BBIYYHTh M pa3oOpaTbcs B HUX COOTHOIIEHUSX. Ilpu pereHun 3anad MCIOIb3YIOTCS
(dbopMyJibl, 00BsICHEHHE KOTOPBIX MPEACTaBIEHO B TeMe 1.

Tema 2. Teopust maTpuu. IlepecTaHOBKY M NMOJACTAHOBKH.

1. Hatitu 3Hauenne MaTpUiIHOT'O MHOI'O4JICHA

2 —3).

FA): f(x) =3x2+ 2x+5, A= (ﬂ )
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2. Berauciauts 54—-3B+2C,

1 -2 0 5 1 -2 -5 3 1
raed=| 3 5 1)],B=|-3 2 7,C=12 0 5
-1 2 4 4 0 -1 6 4 2/

o ABC
3. Haiitu npousBeneHne MaTpuLl , €CIIn

-2 4 -3 0
-3 2 0
A=(1 -3), B=(_2 o _1], c=(u 2 5 —z)

o D= 3)

4. PeminTh MaTpUYHOE YPaBHEHUE

o X AX
5. HaliTu moacTaHOBKY ~ M3 PaBEHCTBA , Tae

6. OnpeaenuTh YUCIO0 UHBEPCU B iepecTaHoBke 1,9, 6, 3,2, 5,4, 7, 8.

1 -1 1
1 -3 -2
2 3 2/

7. Haiitn 0OpaTHYO JUIsl MAaTPHUIIBI

8. OnpeaenuTb YeTHOCTh MOJICTAHOBKHU

9. Pemuth MaTpuuHOE ypaBHEHUE

10. B CJ'ICI[YIOHII/IX IIOACTAaHOBKAxX nepeﬁm OT 3aIlMCH B IUKJIaX K 3aIllMCHU ,I[BYM}I CTpOKaMI/Ii
2) (1 5)(2 3 4)_
5) (7 5 3 1)(2 4 6)(8)9).

B)(l 2)(3 4)..(2n—1 an‘

Memoouueckue pekomeHOayuu no peueHuro 3a0au.
15



[Ipucrtymnas kK caMOCTOSITENFHOMY PEIICHHUIO 3a/1a4, HeOOXOAMMO BHUMATEIBHO MPOYECTh
TEOPETUUECKUI MaTepUall MO0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BaskHeWIne NMOHATUS 3TOU
TEMBI: II€pECTAaHOBKA, HWHBEPCUSA, TPAHCHO3ULMUA, TIOJACTAHOBKA, YETHOCTh IIOJCTaHOBKA,
YMHOXKEHHS IOJCTAaHOBOK, CBOMCTBA YMHOXCHUS, MaTPULIBI M ONEpallMM HAJ HUMH, CBOMCTBA
ornepanuil U Ap. OTH HNOHATUS CJIEAyeT BBIyYHTb M pa3oOpaThCsi B UX COOTHoUIeHMsX. [lpu
pEIIeHNH 331a4 UCIONB3YIOTCS (POPMYIIbI, 00bICHEHUE KOTOPHIX MPEICTABICHO B TEME 2.

Tema 3. Cucrems! 1uHelinbIX ypapHennid (CJI1Y) n MeToab! nx peneHus.
2x,—x,+3x3;=9,
3xy —5x, + x5 =—4,

1. Pemuth cucremsl o popmyinam Kpamepa 4x) —7x; —x3 =

2x,+2x, — x5+ x, =4,
dx, +3x, —x3+2x, = 6,
8xy +5x, — 3x5 +4x, =12,

2. Pemnts cucremy Meroaom ['aycca 3x,+ 3x; —2x3+ 2x, = 6.

3xy +5x, + 2x; =0,
dx,+ 7x, +5x;=10,
x+x, —4x; =0,

2x) +9x, + 6x3; =0

3. SIBnsieTcs v JaHHAs cUcTeMa " CHUCTEMOM KpaMepOBCKOro Tura?

4. Tlpu kakoM 3HaueHMH ¢ CHCTeMa | . =~ He pemaercs 10 IpPaBHIY
Kpamepa?
5. HaifTn peleHne CUCTEMBl | > o + 51 1o
6. PemuTh cuctemy JIMHEHHBIX YPABHEHUN TPETHETO MOPSAIKA MATPUYHBIM METO0M
x4+y—z=0,
3x+2y+z=h
dx—y+5z=3

7. TlpoBeputs, sBisieTcs it Habop {0,3} pereHnemM CUCTEMBI
3r—2y = —6
arty =23

r—y+z—=4t =10

ar+y+t=-—11

8. Cucremy 3amyucaTth B MAaTpUYHOM (opMe U BbIIUCATh BCE
MaTpHUIIbl, KOTOPbIE € COOTBETCTBYIOT.
9. 3anucaTth MaTpHUIly U PAaCIIMPEHHYIO MAaTPUILy CHCTEMBI
2ry + a2 —xy =4

Iy — F2 = a2

10. Pemnth ¢ moMOIIbI0 0OpaTHONW MaTPHUILIbI CUCTEMY
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Memoouueckue pekomeHoayuu no peueHuro 3a0au.

[Ipuctynas Kk caMOCTOSTENFHOMY PEIICHHUIO 3a/1a4, HeOOXOAMMO BHUMATEIBHO MPOYECTh
TEOPETHYECKUI MaTepHajl MO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWne NOHATHS 3TOU
tembl: CJIY, knmaccudukanust cucreM, COBMECTHBIE 1 HECOBMECTHBIE CUCTEMBI, OTIPE/ICTICHHBIC U
HEOIpeIeNIeHHbIE CUCTEMBI, CHCTeMa KpaMepoBCKoro Tuma, popmyna Kpamepa, metox ["aycca u
ap. DTH TOHATHS CIEeIyeT BBIYYHTh M pa3o0paThCcsi B MX COOTHOWEHHsX. [lpu pemennn 3amaq
UCHONB3YIOTCS GOPMYJIbl, 00BICHEHHE KOTOPBIX MPEICTABICHO B TEME 3.

Tema 4. Teopusi onpenenuresiei.

-1 1y, ,._(2 0
1. Pemuth MaTpuyHOE ypaBHeHHe( 0 1) X (_1 3)'

2 G 4 3
5 2 —1 -3
2 -3 5 -3
2. Bbrauciuth onpenenuTens 4 1 6 2
x a b 0 ¢
0 vy 0 0 d
0 e z 0 f
g h k u I
3. Boruuciuts onpegenurens (0 0 0 0 vl
4. Bri6parh 3HaUeHUS iuk TaK, 4TOOBI MMPOU3BEICHNE Gez Ai5%330kaDae D21 BXOJWJIO B

OIIPEJICTIUTEIIb 6-TO MOPSIIKA CO 3HAKOM MUHYC.

1 1 a
5. Beruucnuts onpenenurens 3-ro nopsaka (2 31
1 0 O
a 1 2
6. Haiitu anrebpandeckoe AOMOTHEHHUE K AJIEMEHTY ;> B omnpegenurene (1 3 O
b 5 c
5 8 7 4 -2
-1 4 2 3 1
7. Boruncnuth onpenenutens | 2 27 6 10 - 9|,
3 9 6 2 -3
1 3 2 8 -1
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2x—1 x+1)_

8. Pemmth ypaBuenne | * 2 x—1

9. C KakuM 3HaKOM BXOJMT B ONPEJCIUTENb MOPSAKA /1 IPOU3BEICHUE HIEMEHTOB IJIABHOM
nuaronanu? IlpousBenenue 31eMEHTOB NOOOYHOM TuaroHamu?

¥ [ o
10.  Haiftu uneHsl onpenenuTens 4-ro mopsiaka, CoAEpKallue SJIeMEHT 32 U BXOASIIUN B

OMMpECACIIMTEIb CO 3HAKOM ILIIOC.

Memoouueckue pekomeHOayuu No peueHuro 3a0au.

[Tpuctynas Kk caMOCTOSITEIFHOMY PEIICHUIO 33]a4, HEOOXOAUMO BHUMATEIHHO MPOUYECTh
TEOPETUYECKUN MaTepHall 1O COOTBETCTBYIOIIEMY BOIPOCY TeMbl. BaxkHelilne MOHATHS 3TOM
TEMBI: OMPEAENUTENb, METOAbl BBIYMCICHUS ONPEICIUTENs,, MUHOP K DJIIEMEHTY, MHHOP Kk-TO
nopsiika, anreOpanyeckoe JOMOJHEHUE, OMOJIHUTEIbHBIH MHHOp, oOpaTHas MaTpula,
BBIPOXKJICGHHAsT M HEBBIPOXKICHHAS MAaTpUlld, OAa3MCHBI MUHOpP, YCIOBHE CYIIECTBOBAHHSI
oOpaTHOM MaTpHIlbl U Ap. DTH MOHATHUS CIEAYET BBIYUYUTh U Pa300paThCs B UX COOTHOLICHUSX.
[Tpu pemernu 3a1a4 UCTIONB3YIOTCS (POPMYIIBI, 00BSICHEHUE KOTOPBIX MPEICTABICHO B TeME 4.

Tema 5. JIuneiinasg zaBucumoctb. Ucciaenosanune CJIY.

1 A 2
1. IIpu kakux 3HaueHussx A wmarpura |2 1 4| uMeer paHr paBHbBIA 1.
4 2 8

2x, +5x, — 8x3; =8,
2.

x,+8x,—Tx, =1
2. UccaenoBate COBMECTHOCTD 1 e 3

3xy +5x, +2x; =0,
4x,+ Tx, + 5x3= 10,
x,+x,—4x, =0,

2xy +9x, + 6x5 = 0.

3. Hatitu DCP misa cucreMebl

1 2 4 =3
3 5 6 —4
8 2 -—19

4. HaifT! paHT MAaTpHIE! C TIOMOIIBIO 2IEMEHTAPHBIX IPeobpasoBaHuit: '3
1 -2 3 1

3 2 —4 2
5. Haititu paHr MaTpuibl METOAOM OKaWUMIISIIOIIMX MUHOPOB: > —2 2 4
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4x,+ 3x, —x3 +2x, =0,
B8xy +5x, — 3x;+4x, =10,

6. Haiitu uucno pemenniit ®CP ais cuctemMbl 3xy +3x, — 2x5+2x,= 0.

7. Haittm ycnmoBusi, HEOOXOAMMBIC W JOCTATOYHBIC IJII TOTO, YTOOBI B JIFOOOM pEIICHUH
COBMECTHOM CHCTEMbI JTUHEHHBIX YPaBHEHUH k-€ HEU3BECTHOE OBLIO PABHO HYJIIO.

8. HccrmenoBarh CUCTEMBl YpaBHEHUN M HAWTH OO0IIee pelieHUe B 3aBUCUMOCTH OT 3HAYCHHH,
ax +v+z=1,
x+by+z=1,

BXOZIANINX B KOY((UIMEHTH TAPAMETPOB: ty+ez=1.

9. SBnstoresa mu Bektopa a1=(1,-2,3) a,=(2,-1,4) a;=(4,-5,10) nuHEHO 3aBUCUMBIMH?

10. Ilpu xakux s3HadeHusx X u YV Bektophl « =(1/v2,0,-1/V2)n b =1/3,x,y)
OPTOrOHOPMHPOBAHHBI?

Memoouueckue pekomeHOayuu no peueHuro 3a0au.

[MpucTynas k caMOCTOSITETLHOMY PEIICHHUIO 3314, HEOOXOAMMO BHUMATEIBHO MPOYECTh
TEOPETUYECKHII MaTepHaj Mo COOTBETCTBYIOIIEMY BOIPOCY TeMbl. BakHeiine MOHATUS TOU
TEMBbI: JIMHEWHas 3aBUCHMOCTh CTPOK, CBOMCTBa JIMHEWHOW 3aBHCUMOCTH, pPaHT MAaTpPHIIBI,
METOJIbl BEIYHCIICHHSI PaHra, UCCIeI0BaHus cucteM, yciaoBue cobmectHoctu CJIY, omHopoaHast
cHcTeMa, CBOIMCTBA PEIICHHS OJHOPOJHBIX CHCTEM, PyHaaMeHTanbHast cuctema pemeHus (OCP)
U p. DTH MOHATHUS CIEAYET BBIYUHTh M pa300paThCs B X COOTHOIICHUsX. [Ipu perenuu 3agad
UCTIOJNIB3YIOTCST POPMYJIBI, 00BSICHEHHE KOTOPBIX TIPE/ICTABIICHO B TEME 5.

Tema 6. BekTopHas aiareopa.

_ _ — Jr
1.BekTopa < W A B3aMMHO MEPIEHIUKYISIPHBL, BEKTOP < 00pa3yeT ¢ HUMHU YTJIbl, paBHbIC 3

. 3Had, uT0 |¢¢| =3e0 | |5| =5Sco | |c| =8co  pprumcnuTh (3 - 25.5+36).
2. JlaHO: | @ |=1m |b| =2 @ =2x/3.Haiity |[a.b]|.|[@ +2b.- @ +3b]].
3. Haiitu koopauHaTsl BekTopa x=(2,3) B 3amaHHoM Oasuce e,e,, ecnu e,=(1,1), e,=(1,2)
4. Pa3noxutb BekTop @ =(5.2,- 1) 10 eAMHUYHBIM BEKTOpPaM

17
5.Bektoppl a W 6 00pasyrT yroi =7 3uas, uyro |a| =6. [p| =5 BpruHCINTE

[3a-b, a-2s6].

6. Jloxaxwure, 9to BeKTOphl &, |s\up8(((10,11,2) u b;\s\up9(((10,-10,5) oTii0KEHHBIE U3 OTHOM
TOYKH, MOKHO B35Th B KadecTBe pebep Kyba, u HaliguTe TpeThe pedpo Kyda, UCXOJsIIee U3
JTOM K€ TOUKHU.

7. JaHbl KOOpAMHATBl  BepUIMH TpeyroibHoW mnupamuasl SABC: A(4,0,1), B(5,-1,1),
C(4,7,-5), S(7,5,2). Haiitu 0o6bemM nupamMubl, mwiomanas ocHoBanust ABC u BBICOTY.

8. Ompenenuts TOYKY NN = C KOTOPOH COBIAZACT KOHEIl BEKTOPA & =(3;- 1:4), CCIH €ro

HayaJo coBmazgaer ¢ Toukoit M (1:2:3) .
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9. JlaHel 1Ba BekTOpa «a —(3:-2:6) u b =(-2:1;0). Onpenenurs MNPOEKIMH Ha
KOOPJAMHATHBIE OCH CIIEAYIOMIMX BEKTOPOB: 1) a +H,2) a- b.

10. JlTano pasjioKeHHE BEKTOpa < MO 0asucy 4,./.4: < =16i- 15;+124, Onpenenursb
pasioXKeHHe 1O JTOMY JKe 0a3icy BEKTOpa «, [apajulelbHOTO BEKTOPY < H
IPOTUBOIIOJIOKHOTO ¢ HUM HAaNpaBJIeHHs, IPH YCIOBUH, UTO |«| =75,

Memoouueckue pekomeHoayuu no peulenuro 3a0ay.

[Ipucrtymnas kK caMOCTOSTENFHOMY PEIICHHUIO 3a/1a4, HeOOXOAMMO BHUMATEIBHO MPOYECTh
TEOPETUUECKUN MaTepUall MO0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BaskHeWIne NMOHATUS 3TOU
TEMBI: BEKTOPbl M ONEpalud HaJ HUMH, PaBHbIE BEKTOpa, KOJUIMHEApHbIE U KOMIUIAHAPHbIE
BEKTOpa, CKaJIsIPHOE, BEKTOPHOE M CMELIAaHHOE IIPOU3BEICHHE BEKTOPOB M HX CBOMCTBA,
pas3ioxeHue BeKTopa Mo 0a3ucy u JIp. OTH IHOHATUS CIEAYET BbIyYUTb U pa3o0paTbcs B HUX
cooTHomeHUsX. Ilpum pemieHnn 3agad  UCTIONB3YIOTCS  (QOPMYIBI, OOBSICHEHHE KOTOPBIX
IIPEJICTABJICHO B TEME 6.

Tema 7. JInneliHOe NPOCTPAHCTBO U JIMHeliHOE NPeodpa3oBaHHe BEKTOPHBIX MPOCTPAHCTB.

1.Haiitu pa3mMepHOCTb U 6a31cC JIMHEHHOTO MOANPOCTPAHCTBA, HATSIHYTOT'O Ha CUCTEMY BEKTOPOB
a, =(LLD),a, =(1.1,2),a;, =(1,2,3)

2. Haittu xoopauHatel BekTopa X=(6,12) B 3amanHoM 0asuce €,,¢€, , ecau €, =(2,1),e, =(3,2).

3. B Ga3zuce €;.€,,e; 3-x MEpPHOro JIMHEHHOTo NMPOCTPAaHCTBA JUHEWHOE IpeoOpa3oBaHUE @

3 2 1
3amaerca matpuneit 4 =1 5 3| Haitud®, eciu a =2e, +e, - e;.
o 1 1

4. Haiitu MaTpuiy mepexoma ot 6asuca e, =(1,0,0),e, =(1.- 1,0).e; =(- L1,- 1) k 6asucy

e,'=(1,2,- D,e,'=(1,- L,0),e,"=(1,0,0)

5. [Iyctp V- IIPOCTPAHCTBO, HaTSHYTOE Ha CUCTEMY BEKTOPOB
a; =(1,0,0,- 1),a, =(2,1.1,0),a; =(LLL1),a, =(1.2,3,4),a; =(0,1.2,4).  Tlpu  KakoMm
3HaYeHUU A MOANPOCTPaHCTBOV MMeEET pazMepHOCTh d=3.

6. Haiiti pa3MepHOCTh CYyMMBI M Pa3MEPHOCTH MEPECceUeHUs MOMPOCTpaHCcTBa L | , HATSIHYTOTO
Ha BEKTOPBI a, =(1,2,0,1),a, =(1,1,1,0O)u L,, HATSIHYTOT'O Ha BEKTOPBI
b, =(1,0,1,0),b, =(1,3,0,1) .

7. HaiiT cOOCTBEHHBIC 3HAYCHUS JTUHEHHOTO npeo6pa30BaHI/I;1, 3a1aHHOTO B HCKOTOPOM Oazuce

23
matpunen A = 5 |
v v B 3 v
8. JInneiinoe mpeoOpa3oBaHue 3aJaHO B HEKOTOPOM 0Oasuce mMarpuuen A =| . o] Haiitn

COGCTBEHHBIIT BEKTOD, €CIIM COOCTBEHHOE 3HaueHne 4 —-1.

9. OnpenenuTh OPTOrOHAJIBHBIN BEKTOp A BekTopa (1,-2,2,-3).

10. [TpumeHsist poIiecC OPTOTOHATU3AIUN TOCTPOUTh OPTOTOHATBHBINA 0a3UC MOAMPOCTPAHCTBA,
HaATSAHYTOTO Ha CHCTeMY BekTopoB a, =(2,1,3,-1), a, =(1,1,-6,0).

Memoouueckue pekomeHoayuu no peueHuro 3a0au.
[MpucTynas kK caMOCTOSITETLHOMY PEIICHUIO 33a/1a4, HeOOXOAMMO BHUMATEIBHO MPOYECTh
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TEOPETUYECKUI MaTepHall MO0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NMOHATUS 3TOU
TEMbl:  JINHEWHOE  IPOCTPAHCTBO W  JIMHEHHBIM  ONEpaTop,  OPTOTOHAIBHBIM U
OPTOHOPMHPOBAHHBIN 0a3WC, €BKIMI0BO MPOCTPAHCTBO, MATPHIIA JHHEHHOTO peoOpa3oBaHus,
OpPTOTOHAJIbHBIE BEKTOPHI, COOCTBEHHBIE BEKTOPHl M COOCTBEHHbIC 3HAYEHHUS JIMHEHHOTO
npeoOpa3oBaHus U Ip. OTHU NOHATHUS CJIEAYET BBIYYHTb M pa300paThCsi B UX COOTHOILLIEHUSX.
[pu pemennu 3a1a4 UCTIONB3YIOTCS (POpMYIIBI, 00BSICHEHNE KOTOPBIX MPEICTABICHO B TEME 7.

Tema 8. KBaapaTuunbie (popmbl.

1. Tpu Kakux 3HAYCHWSX A, KBagpaTiaHas Gopma f =2X,x, +4xx, - Ax,” +3x," - x,°
MIOJIOKUTEIHHO OIpe/eieHa.

2. COCTaBUTh MATpPHILY KBAAPATHIHOH GOPMEI . / =2x,X; - 4x,x; +x; +3x;

3. Haiitu panr kBagpaTHaHOi popMbr [ =X; +4x,x, +3x; +8x,x; +10x,x, +7x; .

4. TIpuBecTH K KAHOHMYECKOMY BUJTY KBaJPAaTHUHYIO popMy f =x] - 6x,x, - X;.

v v — 2
5. Haiitu nuHeiiHOe mpeoOpa3oBaHHe, MPUBOJSLICe KBaApaTUuHyto Qopmy [ =X X, - X; K

HOpMAaIbHOMY BULY [ =V - Vi - Vi

6. Jlama kBazpatuuHas Qopma f =- x; - X+ x32 . OnpenenuTh TMONOXKUTEIBHBIM U
OTpPUIIATENILHBIN MHICKCHI MHEPIINH, & TAKXKE CUTHATYPY 3TOH (OPMBI.

7. TIpUBeCTH KBaApaTHIHyIO (OPMY K FIIaBHBIM ocsiM f =3x; +4x; +5x7 +4x,x, - 4x,x;.

8. CoctaButh MaTpuily KBaapatudHon Gopmsl 3x,— 10xy + 8y, u HaliTH ee COOCTBEHHBIE YUCIA.
9. Yka3atb nmpeobpa3oBaHue KOOPAUHAT, IPUBOJAIIEE KBaAPATHUHYIO (hopMy

8x,— 12xy + 12y, K KaHOHUYECKOMY BUY/

10. [IpuBecTH K KAHOHUYECKOMY BUJY KBaIpaTU4YHYIO hopMy Sx, — 12xy.

Memoouueckue pexomeHoayuu no peueHuro 3a0adu.

[Ipuctymnas K caMOCTOSTETFHOMY PEIICHHUIO 3a/1a4, HeOOXOAMMO BHUMATEIBHO MPOYECTh
TEOPETHUUECKUI MaTepUall M0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BaskHeWIIne NOHATUS 3TOU
TEeMBbI: KBaJpaTuyHasi (popMa, HOPMAJbHBIM M KAHOHWYECKUN BHJ KBaJAPAaTU4YHON (HOPMBI, paHr
KBQJIpaTHUHOW (DOPMBI, HEBBIPOXKJICHHOE JMHEHHOE TpeoOpa3oBaHUE, IOJIOKHUTCIBHBIA U
OTpULIATEIBHBIN MHIEKC MHEPLMH, CUTHATYpa, 3aKOH WHEpIUH, Kpurepuil CuibBecTpa U Ip.
OTU NOHATUS CIEIyeT BBIyUYUTh M pazoOpaThCsi B UX cooTHoweHusix. Ilpu pemenun 3amay
UCHONB3YIOTCS GOPMYJIbI, 00BICHEHHE KOTOPBIX MPEICTABICHO B TEME .

Tema 9. IIpsiMasi ¥ IVIOCKOCTH B NPOCTPAHCTBeE.

x+1l _y-3 =z x+2 y+3 =z
1. Onpenenuts yroj Mexay NpsSMbIMU T = = = =

12T T 2 2

2. HaiiTn HOpMalIbHOE ypaBHEHHE IIIOCKOCTH 6X-7y+62-33=0.

3. Beruncauts pacctosHue Mexay toukamu A(-2; -3) u B(6; 3).

4. Haiitu koopauHatsl Touku M, nemsmedt otpe3ok AB B otHomenun AM:MB=-3:2, ecnu
A(-2; 1) u B(3; 6).

5. BoluncnuTs miouaap TpeyrojibHUKa, BEpIIMHAMU KOTOPOro sBistoTcs Touku A(2; 0), B(S; 3)
u C(2; 6).

6. Haiitu pacctosinue ot Touku A(4; 3; -2) no minockoctu 3x-y+5z+1=0.

7. Haiitu yrinoBoii koaddunment K u otpe3ok B, otcexaemslii o ocu Oy npsiMoit 2x-3y=6.
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8. CocTaBUTh ypaBHEHHs MpsIMOW, Hpoxoismield depe3 Touky A(-2; 5) mneprneHAuKYJIsSpHO
npsimoi 2x-y=0.

9. BeIUMCANTB YroJI MEXy NPSIMBIMUA

. x-2 y+4 =z
10. CoctaBUTh MapaMeTpUUECKHE YPABHEHUS MIPSMOM S T o3

Memoouueckue pekomeHoayuu no peueHuro 3a0au.

[Tpuctynas Kk caMOCTOSITEILHOMY PEIICHUIO 33]a4, HEOOXO0AUMO BHUMATEIHHO MPOYECTh
TEOPETHYECKUI MaTepHajl MO COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BakHeWne NOHATHS 3TOU
TEMBI: TpsIMasi Ha TUIOCKOCTH U B MMPOCTPAHCTBE, Pa3INuHbIe YPaBHEHUS MPSAMOM Ha MIOCKOCTH U
B MPOCTPAHCTBE, TNIOCKOCTh B MPOCTPAHCTBE, HETIOJIHbIE YPAaBHEHUS MPUMOMN U IJIOCKOCTH, YTOJ
MEX1y TIOCKOCTSMH, YTOJI MEXAY MPSIMBIMHU Ha MJIOCKOCTH U B MPOCTPAHCTBE, PACCTOSHUS OT
TOYKH JI0 IJIOCKOCTU U /10 TPSAMOM M JIp. OTU MOHSITUSA CIEAYET BBIYUUTh U Pa300paThCs B UX
cooTHomieHusX. Ilpum pemeHnn 3agady  UCHONB3YIOTCS  (OPMYJbL, OOBSICHEHHE KOTOPBIX
MPEJCTaBICHO B TeMe 9.

Tema 10. JIuHUM ¥ MOBEPXHOCTH BTOPOI0 MOPSIKA

1. Haiitu unBapuant J, mis x*+2xy-y*+8x-+4y-8=0.

2.Haiitu xapakrepuctuyeckue KopHu, eciu J;=10, J=9.

3.0Onpenpenuts Tun [IBIT x* +33° +327 + 2xz +8yz +4x - 9y + 2 =0.

4. CocTaBUTh XapaKTepPUCTUUECKOE ypaBHEeHUE, ecin J,=5, J,=-3, J;=-4.

5. IToBepXHOCTH 3a/1aHa YpaBHEHUEM 5x% -3z + 6xy - 2y +5 =0.Bbruucauts Jy.

2 2

. X
6. DKCLIEHTPUCHUTET € KPUBOU 2-T0 MopsIKa 100 +2 o paBeH.

00 36
7. B mapa6one (y+3)*=1/4(x-5)* HaiiTi BeIMUMHY HapaMeTpa p ¥ KOOPAUHATHI BEPILKH.

8. Ha aunice  24x° +30y° =720 HalTH TOYKH, OTCTOSIINE HA PACCTOSIHUU TISITA €IUHULL OT €TI0
MaJIOM OCH.
9. CocraButh ypaBHenue KBII, npoxonsiieit uepes 5 Touek:

M ,(0,0), M, (0,1), M (- 1,1), M ,(1,0), M 5(2,- 1).

10. OnpesenuTh THII MOBEPXHOCTH 4x° - 9z +2zx - 8x- 4y + 36z - 32 =0.

Memoouueckue pekomeHoayuu no peulenuro 3a0ay.

[Tpuctynas k caMOCTOSTEILHOMY PEIICHHUIO 33a]a4, He0OOXOAUMO BHUMATEIBHO MPOYECTh
TEOPETUYECKUN MaTepUall M0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BaskHeWIne NMOHATUS 3TOU
TEMBI: 3JUIUIC, rumnepoosa, mnapadosia, S3KCLUEHTPUCHTET, (OKYC, ACHUMIITOTHI THIEpOOJIb,
IUPEKTPUCHl  JJUTUIICA, IOBEPXHOCTH BTOPOro mopsnaka, kinaccudpukamus [IBIT wu  nap.
OTH TOHATUS CIEAYeT BBIYYMTh M pa3o0paThCsi B MX COOTHOUICHUsAX. lIpu pemenun 3amay
UCTIONB3YIOTCST POPMYJIBI, O0BSICHEHHE KOTOPBIX MpeAcTaBieHo B Teme 10.

Tema 11. D1eMeHTHI TOIOJOTHH.
1. Haiigute KOMIIOHEHTHI CBSI3HOCTH M KOMIIOHEHTHI JIMHEHHON CBSI3HOCTH CIIEIYIOIINX
MOJAMPOCTPAHCTB MMPOCTPAHCTBA BELLIECTBEHHBIX (71 X71)-MaTpPHIL:
1) GL(n; R) = {A |det A6=0}; 2)O(n, R)={A| AAT =E}.
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2. [Moctpoiite HeperymspHOE Xayca0phOBO MPOCTPAHCTBO.

3. IloctpoiiTe NpPOCTPAHCTBO, YAOBJIETBOPSIOLIEE TPETbEM aKCHMOME OTAECIUMOCTH U HE
YIOBJIETBOPSIOIIEE BTOPOIA.

4. KommnakTtHo i1 MHOXkeCTBO [1;2) € R?

5. Tloka3aTh, 4TO MOBEPXHOCTH x° +)”*—z°= 0 B Touke O(0, 0, 0) He MMeeT HOpMAIH W
KacaTeJbHOU MIOCKOCTH.

6. Haiit emuHUYHBIE BEKTOPHI KacaTeIbHOM, TTTaBHOW HOPMAaJIK U OMHOpMAITH JINHUH

x=tsint,y =tcost,z = tet
- B Hayaje KOOpAHUHAT.

. x=ct,}=’=cw“'§1nf,2-'=£ t=1, t=10.
8. Haittu qyiuny nyru auHAA ¥ MeXxay TOYKaMH ’

9. HaiiTi kpuBHU3HY U KpyueHHUE CIEAYIOUIUX TUHUH:
x=2t,y=Int,z =t

xytxs+x3=1

10. IToka3zaTs, 4to cdepa SBIISICTCS TJIQJIKMM MHOTOOOpa3HeM.

Memoouueckue pekomeHOayuu no peueHuro 3a0au.

[Ipuctynas k caMOCTOSTENILHOMY PEIICHHIO 33]1a4, HEOOXOAMMO BHUMATEIHHO MPOUYECTh
TEOPETUYECKHII MaTepHaj Mo COOTBETCTBYIONIEMY BOIPOCY TeMbl. BakHelInue MOHATUS TOU
TEMBI: TUIOCKHME W TMPOCTPAHCTBEHHBIE KPWBHIE, HOpMallb, OMHOpPMAallb, KPUBH3HA U KpydEHHUE
IUIOCKOM KPUBOW U JAp. OTH MOHSATUSA CIEAYeT BBIYYUTh M Pa300paTbcs B MX COOTHOIICHUSIX.
[Tpu pemerny 3a1a4 UCIONB3YIOTCS (HOPMYIIBI, 00BSICHEHNE KOTOPBIX MPEICTaBIeHO B TeMe 11.

Kpumepuu ¢hopmuposanus oyenok no 3adanusam 01s cCaMOCHOAMENbHOU Padombvl
cmyoenma (munoavie 3a0auu):

«omauunoy (3 0Gamna) - oOyuarolmmiics NOKa3zal TJIyOOKHE 3HaHMS Marepuaia o
MOCTAaBJICHHBIM BOIIPOCAaM, TPaMOTHO H JIOTHYHO ero wuziaraerT. CBOOOJHO HCIONB3yeT
HEeoOXouMBbIe (OPMYJIIBI IPH PEILICHUH 3a/1ay;

«xopowoy (2 6ai1a) - 00yJaroIIMiACS TBEPAO 3HAET MaTeprall, TPaMOTHO €ro u3jaraet, HO
JIOIyCKaeT HETOYHOCTH B MPOLIECCe PELICHUS 3a/1ay;

«yooenemsopumenvroy (1 6a1) - 00yJarouiics UMeeT 3HaHWSI OCHOBHOTO MaTepuaa 1o
MIOCTABJICHHBIM BOMpPOCaM, HO HE YCBOWJI €ro JieTaleH, JOIMyCcKaeT OTJeJbHble HETOYHOCTH IpU
pEIICHNH 33/1a4;

«neyooenemeopumensvro» (0 6a510B) — 0Oy4YaIOIIMICS JIOMMyCKaeT IpyOble OMMOKU B
OTBETE Ha TIOCTABJICHHBIE BOIPOCHI U ITPH PEIICHUN 33149

5.2. Ouenounvie mamepuawl 01 pyoedcHo20 KOHMpPON.
Py06exHbIif KOHTPOJIb OCYIIECTBIISICTCS IO O0JIee WM MEHEE CaMOCTOATEIbHBIM pa3jienam —

y4eOHBIM MOAYJISIM Kypca U TIPOBOJMTCS 10 OKOHYaHWU W3yUEHHs MaTepuaia MOIyJIs B 3apaHee
YCTaHOBJIEHHOE BpeMs. PyOeXHbI KOHTPOJIb MPOBOAUTCS C IIETbIO OINpENEeNeHUs] KayecTBa
YCBOEGHMS Marepuaja yyeOHOro MoayJid B LieJOoM. B TedeHne cemecTpa MpOBOAUTCS TPU TAKUX
KOHTPOJIbHBIX MEPONPUATHS 10 TpaduKy.

B kauecTtBe GopM pyOEKHOTO KOHTPOJIS MOYKHO HCIOJIb30BaTh TECTUPOBaHHE (TUCHMEHHOE
WIM KOMIIBIOTEPHOE), INPOBEIEHUE KOJUIOKBUYMa WJIM KOHTpPOJIbHBIX pa®oT. Ha pyOexHbie

23



KOHTPOJIBHBIE MEpOIPUSATHS PEKOMEHAYETCSI BBIHOCUTH BECh NpPOTrpaMMHBIA Marepual (Bce
pas,uenm) 10 JUCHUIITINHE.

KonTpoabsnass pabGora. KouTponbHas pabota — mnucbMeHHas paboTa HEOOJIbIIOTO
o0beMa, Ipearnoaraomias MPoBepKy 3HAHUHN 33JJaHHOTO K M3YyYCHHIO MaTepuasa U HaBBIKOB €T0
MPAKTUYCCKOr0o IMNpPHUMCHCHUS. HpOBO}II/ITCﬂ TpU pasza B TCUYCHUC HU3YUYCHHA OUCLHUIIIIMHBI
(cemecTp) B yackl ayIUTOpHOUN paboThl. He MeHee ueM 3a 1 Hememo 10 KOHTPOIBHON paboTHI,
npenoaaBaTCyib JOJKCH OINMPEACIINUTh CTYACHTAM HWCXOJHBIC AAaHHBIC JJISA ITOATOTOBKH: HA3BAThb
pasnenbl (TeMbl, BONPOCHI), MO KOTOPHIM OYIOYT KOHTPOJbHBIE 3aJaHUs, TEOPETUUYECKUE
HCTOYHHKH (C TOYHBIM YKa3aHHEM pPa3JIesoB, TEM, CTaTeH) ISl HOATOTOBKH.

KoHTposbHble paboOTBl MOTYT COCTOSITh M3 OJHOTO WM HECKOJbKUX 3aJlaHuil
NPaKTHYECKOTO copepkaHus. [lpm  BBIMOJHEHHMM KOHTPOJBHOW pabOTHI  MOJIB30BATHCS
KOHCIICKTaM .]'IeKHPIfI, y‘-Ie6HI/IKaMI/I, 3aJa4YHUKaM HE pa3spCuiCHO. HHI/ITGJ’ILHOCTL peiCHus
KOHTPOJIBHBIX 33/IaHHH COCTaBIsIeT He Oosee 90 MUHYT.

5.2.1. Ouenounvie mamepuanvt 011 KOHMPOJIbHOU PpPAOOMbL: KOHMPOJIUPYeEMblLE
komnemenuuu OIIK-1.1, OIIK-1.2, OIIK-1.3.

Tunoeoie eapuanmaol KOHmpOJleblxpdﬁOm.’

Bapuanm Nol

1. Pemmrts cucremsl o popmyiam Kpamepa (eciu 3T0 BO3MOXKHO):
2x, +2x, —x;+x, =4,
4x, +3x, —x;+2x, = 6,
Bxy, +5x, — 3x; +4x, = 12,
3x,+ 3x, —2x5;+ 2x, = 6.

2. Jlanswl 1Ba BEKTOpaA a= (3, _E’EJH b=(-21, ﬂ). Onpenenuth NPpOEKIUU HA

.a)a+b Ja—b
KOOP/IMHATHbIE OCH CJIE/YIONUX BEKTOPOB: ,6 :

3. BbIUMCIUTH paHT MaTPHIIBI IPU MOMOIIIX AJIEMEHTAPHBIX PeoOpa3oBaHMit
25 31 17 43

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

A=

A(—2,—-4,3)
4. BrpluHCcINTH BCJIMYNHY OTKJIOHCHUSA U PACCTOSAHUC OT TOYKHU

2x—y+2z2=3=10

J0 IINTOCKOCTHU

5. Haiitu npoussenenus marpun AB u BA (eciin 3T0 BO3MOKHO)

3 4 5
1 2 3
A=(; 5 ) B=l6 0 —2
7 1 8
Bapuanm Ne2

a=81+10] (ey, s e3)

1. Pa3noxxuthb BEKTOp no 6asucy , €ClIn

b 2

e, =21-j-k &=31+2]—-k §=1+3+k
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—3x; + 2x, + 4x5 =3,

—xy +2x, + 3x,= 2.

Pemuts cucTtembl MaTpUYIHbIM crmocobom

Hait 4x?4+9y? —Bx—36y+4=0
anuTu BKCLIGHTpI/ICI/ITeT nu III/IpeKTpI/ICLI SJIJIUIICA. N N

{1 2 3 4) (1 2 3 4)

[IepeMHOXUTB ITOACTAaHOBKHU 4 1 3 2/%3 2 4 1/
1 -2 5 3 0

4A—7B, rpe A=|2 0 -3 1|,B=|-8

5 -1 0 4 4 2 -2 5

b
L=
=
5]

e ———

Briunciauts

Bapuanm Ne 3
OnpenenuTtb yroi Mexay AByMs MpsIMbIMU Ule/I (L j, eciu

(1,):2x4+5y—-3=0  (I,)):5x—2y—6=20
(1 2345678 9)
417538269

[UKJIOB U BBIYUCIIUTH JCKPCMCHT.

Paznoxuts MMOACTAHOBKY B BUJC MNPOU3BCACHHA HC3aBUCUMBIX

-1 2 4 3

5 1 -2 4

0 1 -3 1
Brrancnutb OIPEACIIUTEIIb 110 TEOPEME Jlamnaca: > 4 —4 2 .

Hai X AXEB=0C,
AUTH IOACTAaHOBKY 13 paBCHCTBA €CJIn
12345 12345 12345
A= = . =
(23145) (53142) (13524)

9

Ha runep6Gone 16x* - 49> =784 HaliTH TOYKM, KOTOpBIC OBUIH OBl B TPU pa3a OImke K
OJIHOM aCUMIITOTE, YeM K JPYTOH.

Bapuanm Ne4

4 (5’4’3)1/1 OTCceKaronen

-2 3 4 -5 4 5
A=|2 1 7|, B=|3 2 -—-1|
o 1 9

Haittu mpousBeaenme MaTpuiy 4 " B, €ClIn 0 01

CocTaBUTh ypaBHEHHUE IUIOCKOCTH, MPOXOASIIEH Yepe3 TOUKY

PaBHBIC OTPE3KH HA OCAX KOOpAWHAT.

Hanmcates ypaBHeHHe runepOoOibl, HMeromed obmue (GOoKychl ¢ 3JUIMICOM
24x* +49y° =1176 , IpU yCIOBUH, YTO €€ DKCLEHTPUCHUTET ¢ =1, 25
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4x,+ 5x, —2x5; = -5

4. PemuTh cucTeMy ypaBHeHHH MeToI0M [ 'aycca: 3%, + 2%, = 6x; = —11

|4B| = d + 2b,|BC| = —4d — b,CD = —5d — 3b. ABCD —
5. MaHo: JlokazaTh, dYTO
Tpanenusi.
Bapuanm Ne5
-2 3 4
2 1 7

1. Jlana maTtpuna 0 0 1/ Hajitu IIPUCOEMHEHHYI0 MAaTpHUILy.

2. Ha runepGose 144x° - 169y =24336 HalWTH TOYKH, Ui KOTOPOU (OKATLHBIE PagHyC-
BEKTOPBI NEPIEHANKYJISIPHBI APYT K IPYTY.

3. HaiiTh  KOOpIMHATEI ~ BEPUIMH napabosbl M BEJIMYMHY T[apameTrpa p, €ciu
2x"—d4x+2y—3=10

2 -1 3 -2 4
4. HaiiTi paHr MaTpuIlbl METOJIOM OKaWMJISIFOIIUX MUHOpOoB 4 =|4 -2 5 1 7
2 -1 1 8 2

2 =5 4 3

3 —4 7 5

4 -9 8 5

—3 2 =5 3

5. BprauciuTh onpenenuTenb

Kpumepuu ghopmuposanus oyenox no KOHmMpoOIbHLIM MOYKAM (KOHMPOTIbHBIE Padombl)

5-4 6anna - npaBUIBHO BBIMOJHEHBI BCE 3aJIaHUS, MPOJEMOHCTPUPOBAH BBICOKUUN
YPOBEHb BIIQJICHUSI MAaTEpUAIOM, IIPOSBJIICHBI MPEBOCXO/IHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHUS U
YMEHUS K BBITIOJTHEHUIO KOHKPETHBIX 3aJITaHUH.

3 oOanna - TPaBUIBLHO BBHITIOJIHEHA OOJbINAs 4YacTh 3aJaHHi, MPHUCYTCTBYIOT
HE3HAYUTEIbHbIE OIMUOKH, MPOJEMOHCTPUPOBAH XOPOIIWNA YpPOBEHb BIIAJICHUS MaTEpPHAIIOM,
MIPOSIBJIICHBI CPEHUE CMIOCOOHOCTH MPHUMEHSTh 3HAHUS M YMEHHS K BBITTOJIHCHHIO KOHKPETHBIX
3aJaHUH.

2 6anna - 3amaHus BBIIOTHEHBI OOJiee YEeM HANOJOBUHY, MPHUCYTCTBYIOT CEPhE3HBIE
OIMMUOKH, TMPOJAEMOHCTPUPOBAH YyJOBJIETBOPUTEIbHBI yPOBEHb BIQJCHHUS MaTEpPHAIIOM,
MIPOSIBJIICHBI HU3KUE CIIOCOOHOCTH MPUMEHSATH 3HAHUS W YMEHUS K BBIMOJHEHUIO KOHKPETHBIX
3aJIaHUM.

1 6ann - 1aH HETIOJTHBIA OTBET, MPEACTABIISIFONINN COO0M pa3pO3HEHHBIC 3HAHUS 110 TEME
BOIPOCA CYIIECTBEHHBIMU OLTMOKAMH B OMPEICTICHUSIX.

0 6annoe - npu MOJTHOM HECOOTBETCTBUM BCEM KPUTEPHUSAM U OTCYTCTBUHU OTBETA.
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5.2.2. Ouenounvie mamepuanvi: Tunoevle mecmogvle 3a0anus no OUCUUNIUHE
«Anzeopa, zeomempusa u mononozun» (koumpoaupyemasn komnemenyusn OIIK-1.): IMoanwiii
nepeuens mecmogvix 3a0anuii npeocmaenen 6 JOUC -

http://open.kbsu.ru/moodle/course/view.php?id=3758

Tecm — cuctemMa CTaHJAAPTU3WPOBAHHBIX 3aJ[aHWA, TO3BOJISIONIAS ABTOMATHU3UPOBATH
NPOLEAYPY M3MEPEHHSI YPOBHS 3HAHMN W YMEHHMH CTyJeHTa. TecTupoBaHWE MPOBOIUTCA TPH
pa3a B TeUeHHE M3Y4YCHHS TUCIMIUTUHBI (cemecTp) Ha turardopme http://open.kbsu.ru/moodle/.
He menee, yem 3a 1 Henmenmo 10 TECTUPOBAHMUS, PETIOAABATENb JOJKEH ONPEICITUTh CTYACHTaM
HUCXOJHBIC NJAHHBIC IJIA IMOATOTOBKHU K TCCTHUPOBAHHIO: HA3BATHh Pa3aciibl (TCMI)I, BOHpOCBI), 110

KOTOpBIM OYIyT 3aJlaHus B TECTOBOU (hopMe, TeOpeTUUECKHEe UCTOYHUKHU (C TOYHBIM YKa3zaHHEM
pasnenoB, TeMm, craTei) /st moarotoBku. OIEHKA pe3yJbTaTOB TECTUPOBAHUS MPOW3BOIUTCS
KOMITBIOTEPHON IPOrpaMMOi, pe3yIbTaT BbIJAETCSI HEMEUIEHHO 110 OKOHYaHUH TeCTa.

1. Haiitu BEKTOP X us3 ypaBHEHUS a, +2a, +3a; +4x =0 rie
a, =(5,-8,-1,2), a, =(2,-14,-3), a, =(-3,2,-5,4)

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

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

2. U3 BeKTOpOB HOPMHUPOBAH

1 1 1
—3—307—
SNCRN RN

O (1,1,0,1) O/3./3.1.D

D (1’1,1’1)

3. Mau Bextop @ =(3.1.2) B E emy opTOroHascH BEKTOP
M (-1,-1,2) O (1,1,2)
O (2,1,-1) O (2,1,2)

4. Hammucats ypaBHeHue npsimoii AB, mpoxopasiieii uepes Touku A(3,1) u B(-1,-2)
O 4x+3y-4=0 O 3x+2y+1=0
M 3x-4y-5=0 O x+y-1=0

5. YrnoBoii koappuumeHT npsiMoit, MpoxoAsiei yepe3 Hauano KOOPJUHAT U TOUKY
A(3,-27) paBen
O3 O -27 M -9 0 1/9

6. Haiitu yron mexnay npsimbiMu 3x-2y+12=0 n 4x+y-2=0
Oiggp =3/4 Otgg =-1

Otggp =4/3 Mitcgp =11/10

7. Anuna Bektopa AB, eciu A(3,2), B(-1,-1) paBHa
O 13 O+/s O 4 M5

8. Haititu HopMupyromuii MHOXKUTENb npsiMoit 12x-5y+1=0
O -13 O 13 O 113 M -1/13
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9. HopmanbHoe ypaBHeHue npsimoit 3x-4y+10=0 umeet Bujg

M-§x+ﬁy-220 D§x+iy-2=()
5 5 5 5

Dgx-iy-2=() D§x+iy+2=0
5 5 5 5

10. YpaBHeHue mpsiMoit, mpoxojsiiei yepe3 Touky A(4,-5) mapamiensHo npsmon 2x-3y+6=0

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

11. YpaBuenuem npsamoii, npoxonsuieit uepes Touku M,(3,-1,2) u Mx(-2,0,1) sBnsercs

Ox-3y+2z-10 O 5x+2y-3z=0
-3 1 -2
O 2x+5y-z=0 M x_ . :y:- :z_ 1

x-2 y+2 z-1 "
11 2 10 -1 2

x y+3 z-4
— = =~ pasen

12. Yron mexny npsMbIMU
13

Ogp=" M @ =arccos —
v 6 v 45

2 1
O ¢ =arccos = O ¢ =arccos —
4 5 v 13

13. Yron mexay npsimoit % Z% :g U TUIOCKOCTBIO 22x+4y+20z=0 paBeH
44 T 8
U ¢ =arcsin — Qe =7 Oe == M ¢ =arcsin—
v 45 v 2 v 9

14. Beranciuthb paccrosinue ot To9ku A(4,-1) no npsimoit 8x-6y-+2=0
08 M 4 01 O3

15. KaHOHHMYECKOE YypaBHEHHUE DJIIUIICA UMEET BU]T

OY+2 = or .Y 4
a a b
é + b =1 O x +2 =0
a b® a’> b
16. [l runepOoIbl BEPHO
Oa>c O 2b>2c O 2b<2c M 2a<2c

17. YpaBHeHI/IH ACCUMIITOT FI/IHCp6OJ'ILI HNMCECT BUJ

|:|x:iﬁ Dyzgx My:iéx szi
£ b a a
2 2
18. DKCIEHTPUCUTET € KPUBOM 2-TO MOPSAIKA IAO() + % =1 paBeH
M 4/5 O 8 O 4 as

19. YpaBHeHrEe TUPEKTPHUCHI TapabOIbl UMEET BHI
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20. Onpenenutsb 4YMCIO UHBEPCUi B mepectaHoBke 1,9,6,3,2,5,4,7,8
- 15 - 12 +:13 -1 14

21. Yucno pa3nuyHbIX IEPECTAHOBOK JJIMHBL 6 paBHO ...

-2 750 +: 720 -1 360 -: 700
137984652

22. JIeKpeMeHT NOACTaHOBKH 531487569 | PABEH ...

-4 -2 +:5 -3

23. Ecnu B onpeienuTene CTPOKU U CTOJIOIBI TIOMEHITh MECTaMU, TO ONPEACTUTENb:
-: IIOMEHSET 3HAK

- CTaHET PaBHBIM HYIIIO

+: HE U3MEHUTCH

- YBEIUYHUTCS HA ITIOCTOSHHOE YUCIIO

12 30
24. BeIUHCIUTD 4 5
-1 60 +:-60 -2 180 - 120
St 4l S 0
25. Berauenmute 3| _ 4 1 -2
+: 11 - =17 -1-23 -1 23
. 3 1 2
26. IIponsBeseHue onpeenurencii | 8‘ (- )‘2 5| PaBHO:
- 15 -1 14 -132 +:-16
3 1 -2
27. Beruucnuts onpegenurens |3 - 2 -1
-1 5 1
--8 -7 -:20 +:-19
1 0 1 1
3 1 O O )
28. Onpenenutens 4-ro mopsaaka |, | 5 | PaBeH:
4 2 0 5
- 14 +: 15 -0 -1

29. CKOJIbBKO MHUHOPOB 2-T0 MOPSIAKA COASPKUT ONMPEACIUTENb 3-T0 opsiaKa?
-3 -6 -1 16
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1 2
3 O] koamemeHty «,, Oyner
5 c

30. AnreGpandecKkuM JOTIOJHEHHUEM B omnpeaenurene |1

b
N 1 0 1 1 3 2
B R s e b5 1o

31. U3 nepeuncieHHbix MaTpull  A>.s- Bor s Csos Dsvus K. N5y MOKHO MIEPEMHOKHUTD
MEXIy CO0O0i

= Dsaom Koy + Ass o m Csoy - Boo, o Niyy - Bes u
K

6x4

32. Panrom maTpuibl Ha3bIBaETCA ...

-: YUCJIO JIMHEHHO HEe3aBUCHMBIX CTPOK

-1 YUCJIO JINHEHHO HE3aBUCUMBIX BEKTOPOB

+: MaKCUMaJIbHOE YHCIIO JIMTHEWMHO HE3aBUCUMBIX CTPOK (CTOJIOIOB)

-1 ee TOPATI0K
4 5 2
33. [IpousBenenune maTpuil 5 3| || pasHo:
13
+ ] -3 7) - (7 13) = (-7 -13)
. -1 -1
34. Marpuna 4 (npucoenuHenHas) K matpune 4 = 5> 3 | MMECT BUI:
31 2 1 3 -1 N 3 1
T2 T3 T2 1 -2 -1
o (51
35.Marpuua 4 = o6parHas K 3aJaHHOM MaTpPHIIE “|lo 1) WMeeT BUL:
1 -1 1 1 {1 -1 1 -1
- -5 +: - -5
0 5 0O 5 50 5 0] 5

Kpumepuu ghopmuposanusn ouenok no mecmogvim 3a0anuam:
[To uToram BBITIONIHEHUSI TECTOBBIX 33/JIaHUN OIICHKA MPOU3BOAUTCS MO MATHOATUIHHON

IIKase.
5 6ay0B — mosy4aroT 00yyaromuecs ¢ MPaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE
Bonpocsl. Bemonaneno 89-100 % npennoskeHHbIX TECTOBBIX BOIIPOCOB;
4 Oayna — NOIy4aroT 00YYaIOUIUECs C MPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Borpockl — 70 —88 % ot o01iero oobeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
3 Gayuta — MoJTy4yaroT 0OydaroIuecs ¢ MPaBUIBHBIM KOJMUYECTBOM OTBETOB HA TECTOBBIE
BOnpockl — 50 —69% oT obuiero o0bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
2 Gamta — noxy4aroT 00y4arolrecs: IPaBIIbHBIM KOJINYECTBOM OTBETOB HA TECTOBBIE
Borpockl — 30-49 % oT 0011ero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.
1 Gaym — mosy4aroT o0ydYaromuecsi C MPaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Borpockl — 10 —29% ot obmiero oObemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;
0 GanoB — MoIy4arT 00ydaromuecs MPaBUIbHBIM KOJIHYECTBOM OTBETOB HA TECTOBBIC
Bonpocsl — MeHee 10 % ot o01iero oobema 3a/laHHbIX TECTOBBIX BOIIPOCOB.
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5.2.3. Ouenounvie mamepuanvt 011 RNPOBEOCHUA KOJIOKGUYMA: KOHMPOIUPyemas
komnemenuusn OIIK-1
KomnokBuym — cobecenoBanue mpemnofaBaTeliss ¢ 00y4YarolmMCs ¢ HENbI0 KOHTPOJS

INIyOUHBl YCBOEHHS TEOPETHMYECKOTro MaTepuana, HU3y4YeHHs] peKOMEHIOBAaHHOW JIUTEpaTyphl.
KomnokBuym - 310 (popMa KOHTPOIISA, BUA MOMOIIM OOYYArOIIUMCS M METOJ] CTUMYJIUPOBAHUS
UX CamMoCTOSTeNbHOM paboThl. KommokBUyM O0XBaThIBaeT TOJBKO pa3fesl WU TEMY H3ydaeMoi
JUCLUIIIINHBI.
Temul konnoxeuyma:
1. bunapHble anreOpamdeckue ornepanuu. AnreOpanmdecKue CTPYKTYpbl C OIHOW M JIBYMS
OMHapHBIMHU OTIEpALUSIMHU.
2. IlepecranoBku. TpaHcno3unus B nepecranoBke. MHBepcus. YeTHOCTh epecTaHOBKH.
3. IloncranoBku. YeTHOCTH MoIcTaHOBKH. CBOMCTBA MOJACTAHOBOK. JIeKpEMEHT.
4.0Onpenenurenu n-ro nopsiaka. CBouMcCTBa.
5.MuHopsl M anredpandyeckue TOMONHEHHSA. MeToAbl BBIYMCICHHE ONpeAeNuTeNs H-TO
Mopsi/IKa.
6.Cucrema nuHelHbIX ypaBHeHHl. @opmyiibl Kpamepa u meton ["aycca.
7.Martpuusl. Onepanun Haj Marpunamu. CoiicTBa oneparuil. O6paTHas MaTpuna. Y CIoBUS
€€ CYILLIECTBOBAHMS U METOJ HAXOXKICHUSI.
8.Panr Marpuibl. MeTobl HAXOKAEHHUS paHra MaTPUILIbI.
9.JIuneiinpie mnpoctpanctBa. [logmpoctpancTBa. ba3suc u  pa3MepHOCTb JIMHEWHOTO
IIPOCTPAHCTBA.
10.Matpuna nepexoaa. CBoHCTBa.
11.Cymma u nepecedenue noanpoctpancts. @opmyna ['paccmana.
12.EBxinaoBsl mpocTpancTBa. OOmmii criocod MOCTpOCHUsI.
13.1nuna Bexropa. Yroa mexay Bekropamu. HepasenctBo Komm-byHAKOBCKOTO.
14.0OproronanbHOCTh BEKTOpOB. OpTOroHanbHble Oa3uckl. IIporecc oproronanuszanum.
15.JIuneiinble peoOpa3oBaHus BEKTOPHBIX IIPOCTPAHCTB. CBs3b JIMHEHHBIX
npeoOpazoBaHuii ¢ Marpuiamu. JIeicTBYS Hal TMHEHHBIME TPEOOPA30BAHUSIMH.
16. KaHoHWYeCKHIT 1 HOPMaIBHBIA BUI KBAIPATHUYHON (HOPMBI.
17. TlonoxuTeNpbHO-0NIPEIeTICHHBIE KBAaIPAaTUIHBIE (DOPMBI.
18.Xapaktepuctuueckue MaTpuibl. XapakTepuctudeckue KOpHU. CoOOCTBEHHBIE BEKTODBHI.
CoOcTBEeHHbIE 3HAUCHUS.
19.Bexropsl. Onepanuu HaJl BEKTOPAMH.
20.CkansipHoe, BEKTOPHOE U CMEIIaHHOE MTPOU3BeAcHNE BEKTOPOB. CBOMCTBA.
21.PaccTossHuEe MEXIy BYMsS TOUKaMH Ha IUIOCKOCTH. JleleHune oTpe3ka B JaHHOM OTHOILIEHHH.
[Inomane TpeyrojpHUKA.
22.YpaBHEeHHUE TPSAMOH C YIIIOBBIM KOA((UIIMEHTOM. YTOJ MEXAY ABYMsI IPSIMBIMH.
23.00miee ypaBHEHUH NPSAMONA. Y paBHEHUE MPSMON «B OTPE3KAX).
24 HopMmanbHOE ypaBHEHHUE NPsAMOil. PaccTosiHME OT TOUKH 10 MPSAMOIA.
25.2nnurnc, runepOoiia, napadoa.
26.0011ee ypaBHEHUE TIOCKOCTU. YTOJI MEXKIY TUIOCKOCTSIMH.
2’7.HenonHble ypaBHEHUS IIJIOCKOCTH. Y PABHEHHE IUIOCKOCTH «B OTPE3KAX).
28.HopMmanbHOE ypaBHEHUE IIIOCKOCTU. PacCTOSHUE OT TOYKHU JI0 IIIOCKOCTH.
29.YpaBHeHHe MpsMoil B mpocTpaHcTBE. KaHOHMYECKOE W TapaMeTpUyecKoe YpaBHEHUE
IIPSAMO.
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30.B3anMHOE pacnosyiokeHue npsMOM U IIIOCKOCTU B IPOCTPAHCTBE.

31. O6mee ypaBuenue [1BII. Knaccuduxanus [1BIT.

32. KpuBu3Ha U Kpy4€HHUE IUIOCKON KPUBOM.

33. IlognpoctpanctBa. Cymma u nepecedenue noanpocrpaicts. @opmyiia ['paccmana.
34. O6mas cxema uccnegoanust CJIY. Teopema Kponekepa-Kanemnu.

35. OnHopoanble cucteMbl. CBolicTBa pemeHuil oqHOpoaHbIX cucteM. PCP.

Kpumepuu ghopmuposanusn oyenok no KOHmpoabHbIM mouKam (KO10Keuym)

«OMAUYHBLU (8bICOKULL) YpOo8eHb KomnemeHyuuy (5 0ayUIoB) - CTaBUTCS B Clyyae, KOrja
00yYaroIINIICs IEMOHCTPUPYET 3HAHUE TeopeTHueckoro Marepuaia Ha 100%;

«xXopouiull (HOpManbHblil) yposeHsb kKomnemenyuuy (4 6aJIOB) - CTAaBUTCS B Clydyae, KOrja
00yYaIOIIHIICS IEMOHCTPUPYET 3HAHUE TEOPETHIECKOTo Marepuaia Ha 70%;

«V008IIeMBOPUMETIbHBIL (MUHUMATbHBIU, NOPO208bILL) YposeHb Komnemenyuuy (3 6amna) —
CTaBUTCA B Cllydae, KOTJa OOYYArOIIMICS 3aTpyIHSETCS C TPaBUIBHONH (HOPMYITMPOBKOM
TEOPETUYECKOT0 MaTepHaja, JacT HEMOJHBIA OTBET, JEMOHCTPHPYET 3HAHUE TEOPETUICCKOTO
Matepuana Ha 55%;

«HEYO00BNIeMBOPUMENbHBLIL (HUMCE NOPO20B020) YPOBeHb KomnemeHyuuy (2 1 MeHee 0aJlIoB) —
CTAaBUTCSI B cCJy4ae Korja OOydaromMicsi JaeT HEBEpHYI0 (OPMYIHUPOBKOH TEOPETHUECKOTO
MaTepuaia, JaeT HEBEpPHbIN OTBET, JAEMOHCTPUPYET HE3HAHHE TEOPETHYECKOro MaTepuaia WU
3HaHue Matepuaina MmeHee, yeM Ha 40 % 3aau.

5.3. Ouenounvie mamepuanvl 013 RPOMENCYMOUHOI AMmMecmayuu.
Lenvio npomedicymounoii ammecmayuy 1O JUCHUIUIAHE SIBJIAETCS OICHKA KadyecTBa

OCBOCHHMS  JTUCHUIUIMHBI  oOywatomumuca. OnHa mnpenHasHaueHa s OOBEKTHBHOTO
MOATBEPXKJICHNUST W OIEHWBAHUS JOCTUTHYTHIX PE3yJbTaTOB OOYUYEHHUs TIOCJIE 3aBEpIICHUS
W3YYCHUS TUCTIMILTHHBL. OCYIIECTBISIETCS B KOHIIE CEMeCTpa U MPECTaBiIsieT coO00i HTOTOBYIO
OLICHKY 3HAaHUI B BUJIE SK3aMEHa.

[TpomexyTouHas aTTecTalusi MOXKET MPOBOJUTHCS B YCTHOW WJIM NMUCBMEHHOU (opMe.
Ha npomexxyTouHyto arrectanuio orBoauTcs 10 30 6amios.

IK3amenayuoHHble 6ONPOCHl no ducyuniune «Anzedpa, 2eomempus u MoONOIO2UA»
(konmponupyeman komnemenyus OIlIK-1.):
1. Aunre0Opandeckne CTPYKTypbl C OJHOM OWHapHOW anreOpanyeckod Omneparei.

CoiicTBa.

2. Kombio. Cpoiictsa. [Ipumepsr.

3. Ilone. CoiictBa. IIpumepsi.

4. Xapakrepuctuka nois. Teopema. [loamnone.

5. IlepecranoBku. Teopema o ynciie NepecTaHOBOK JIJIUHEI A.

6. Tpancnozunums B nepectanoBke. MIHBepcus. YeTHoCTh nepecTaHoBKU. TeopeMa.

7. TlomcranoBku. YerHocTe mojacTaHOBKH. CBOWCTBA YMHOXXEHHS  IOJCTaHOBOK.
JlekpemeHT.

8. Ompenenurenu n-ro nopsiaka. CpoiicTBa

9. MuHopsl u anredpanueckue aononHeHus. Teopema Jlamnacca.

10. PaznoxxeHne omnpenenuTens IO JJIEMEHTaM CTPOKW. Brluncienue omnpenenurens
METOJIOM aHHYJIMPOBAHUS JIEMEHTOB CTPOKH.

11. CucteMa TUHEWHBIX ypaBHEHUH KpamepoBckoro tuna. Meroa Kpamepa.
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12. Matpuupbl. Onepanuu Haj matpuiamu. CBoiicTBa onepanuii.

13. O6parHas maTpunia. Y CIIOBHUS CYIIIECTBOBAHUS.

14. Teopema 00 omnpenenuTesne IPON3BEICHIEC MATPHII.

15. Panr marpunpsl. Teopema o paHre MaTpHIibl.

16. JInnelinble npoctpaHcTBa. [IpuMepsl. ba3uc u pasMepHOCTh JIMHEWHOTO MPOCTPAHCTBA.
Teopema o 6azuce.

17. IlognpoctpanctBo. Cymma u niepecedeHne noanpoctpancts. @opmyia ['paccmana.

18. EBkuaoBsl mpocTpaHcTBa. J[mHa BekTOpa. YTrosl MexIy BekTopamu. HepaBeHCTBO
Komm-bynsikoBckoro.

19. OpToroHansHOCTH BEeKTOPOB. OpTOrOHaIBHBIE 1 OPTOHOPMUPOBaHHBIEC 0a3uchl. Teopema
CYLIECTBOBaHMS OPTOrOHAJIBHOIO Oa3uca.

20. Jlunelinple TpeoOpazoBaHUsl BEKTOPHBIX MPOCTPAHCTB. JIeHCTBUS Haj JUHEHHBIMU
npeoOpa3oBaHUSAMH.

21. KBaaparnunsie popMmbl. Teopema o paHTe KBaIpaTUIHON (POPMBI.

22. KaHOHMYECKUH ¥ HOPMAaJbHBINA BUJ KBagpaTudHOU hopmbl. Meton Jlarpanxka.

23. ITonoxuTenpbHO onpeneseHHble kBaapatudabie popmel. Kpurepuii CuiibBecTpa.

24. XapaKTepuCTUUECKNUE MATPULIbl. XapaKTEPUCTUUECKUE KOPHHU.

25. CobcrBeHHbIe BeKTOpBl. COOCTBEHHBIE 3HAaUeHus. Teopema.

26. Bexropsl. Onepanyu HaJ BekTopaMu. CBOMCTBa ONEpaLIni.

27. CkanspHoe pou3BeieHue BEKTOpoB. CBOICTBA.

28. BexropHoe npousBeieHne BeKTopoB. CBoCTBa.

29. CMema"Hoe Npou3BecHNE BEKTOPoB. CBONCTBA.

30. PaccrosiHue Mexay JByMs TOYKaMM Ha IUIOCKOCTH. JleneHue oTpe3ka B JIaHHOM
oTHoueHuu. Ilnomane TpeyronbHUKa.

31. YpaBHEHUE NPSAMOH C YTIOBBIM KOAPPHUIIMEHTOM. YTOI MEXITY IBYMS MPSIMbBIMH.

32. O61ee ypaBHEHUH NpsAMO. YpaBHEHHUE MPSIMOHN «B OTPE3KaX».

33. HopmainibHOe ypaBHeHUE TipsiMoii. PaccTosiHre OT TOUKH 10 TIPSIMOIA.

34. Dnnunc. KanoHnveckoe ypaBHEHUE 3JUIMIICA.

35. 'unepOona. KanoHnueckoe ypaBHEHHE TUIIEPOOJIBI.

36. Tlapabona. KanoHn4eckoe ypaBHEHHE Tapa0oIIbI.

37. IlnockocTh B mpocTpaHCTBE. Pa3nmnuHble ypaBHEHUS INIOCKOCTH.

38. HopmasibHOE ypaBHEHHE MJIOCKOCTU. PaccTosiHue OT TOYKU A0 IJIOCKOCTH.

39. BzauMHOE pacroioKeHue MpsMO U TIIOCKOCTH B MPOCTPAHCTBE.

40. O6mee ypasuenue [IBII. Knaccuduxarus [1BI1.

Kpumepuu ghopmupoeanun ouenHok no npomexcymouHoln ammecmayuu:

26-30 0amwIoOB — TOJYYarT OOYYaroIIuecs, KOTOphIe CBOOOIHO OpPUEHTHPYIOTCS B
Marepuase U OTBe4aroT 0e3 3aTpyaHeHuid. OOydJarommiicss ClIocOOCH K BBIMTOTHEHHUIO CIOKHBIX
3aJ]aHul, TIOCTAHOBKE IIeieii ¥ BBIOOpE MyTell Mx peanu3anuu. PaboTa BBIMOIHEHA MOJTHOCTHIO
6e3 ommobok, pemeno 100% 3amay;

21-25 ©GamioB — TmONy4YalOT oOydYarolmuecs, KOTOpPble OTHOCHTENBHO TIIOJHO
OPHCHTUPYIOTCS B MaTepualie, OTBEYAIOT 0€3 3aTpyJHCHHH, JOMYCKAIOT HE3HAYUTEIHHOE
KonruecTBO ommobok. OOydaromuiicss cocoOeH K BBITIOJHEHHUIO CIIOXKHBIX 3anaHuii. Pabota
BBINOJIHEHA TOJIHOCTBIO, HO UMEIOTCSI He OoJiee OJHOM HerpyOoii OIMOKK M OJTHOTO HEIoveTa,
He Oosiee Tpex HemoueToB. [lomyckaroTcs HE3HAYUTENbHBIE HETOYHOCTH TPH PEIICHUU 3aiad,
peuero 70% 3anay;
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16-20 6aminoB — MONyYarOT OOYyYaroIuecs, Y KOTOPBIX HEIOCTATOYHO BBICOK YPOBEHB
BIIQJICHUSI MaTepuasioM. B mporiecce oTBeTa Ha dK3aMeHe JOMYCKAITCs OMIUOKHU U 3aTpyIHEHUS
IIpH U3JI0KeHUW MaTepuana. OO0yJaronuiics MpaBUIHbHO BBIIOTHII HE MeHee 2/3 Bcel paboThl
WIH JIOMyCTHI He OoJiee OHOM rpy0oil OMMOKK M JBYX HEIOYETOB, He Oojee OJHOM rpyOol 1
OJIHOM HerpyOoil ommoOKu, HEe O0JIee TpeX HErpyObIX OMMOOK, 0OTHON HEerpyOoit. O0ydJarommiics
3aTPYJHSAETCS C MPABUJIBHOW OLICHKOM MPEIIOKEHHOM 3a7a4M, JAET HEMOJHbIA OTBET, PEIICHO
55% 3anau;

0 OamnoB — mosy4aroT OOydwaromuecs, KOTOpbI€ TOMYCKAlOT 3HAYUTENbHBIE OIIUOKH.
OOyuaromuiicss UMeeT JIMIIb HAaYaJIbHYIO CTENeHb OpPHEHTAllMH B Marepuaie. B pabore umcio
OImMUOOK M HEAOUYETOB MPEBBICHIIO HOPMY JIJIsl OIICHKH 3 WMJIM MPABUJIHLHO BBIIIOJHEHO MeHee 2/3
Bcel paboThl. OOyyaroluiics JaeT HEBEPHYIO OIICHKY CUTYalluu, pemeHo MmeHnee 50% 3amau.

6. Meroauyeckue MaTepuaJbl, ONpeaessiionue Npoueaypbl OeHUBAHUS 3HAHUM,
YMeHMI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH

MaxkcumanbHas cymma (100 6aisioB), Habupaemast CTyI€HTOM IO JUCLUIUINHE BKIHOYAET
JIB€ COCTaBJISIFOILUE:

- nepeas cocmaenAwds — OLCHKA PEeryJsspHOCTH, CBOCBPEMEHHOCTH M KauecTBa
BBITTIOJIHCHHUSA CTYJCHTOM yqe6H0ﬁ pa6OTI)I M0 HU3Y4YCHHUIO AOWCHUILUIMHBI B TCUYCHHUEC IICpHOOa
U3y4YeHUs OUCUHUIUMHBI (He Oomee 70 OamioB). bammbl, XapakTepu3yIOLIHe YCIeBaeMOCTb
CTYACHTA 110 JUCHUILIINHE, Ha6I/IpaIOTC$I HNM B TCUHCHHEC BCCI'o nN€puoaa 06y’-ICHI/I$I.

- 8Mopas cocmasnAwas — OlleHKa 3HaHUH CTyJIEHTa M0 pe3yIbTaTaM IPOMEKYTOUHON
arrectaruu (He 6onee 30 —6amioB).

Kputepuem orieHkH ypoBHS CPOPMHUPOBAHHOCTH KOMIIETEHIIMM B pamKax y4ueOHOM

TUCIUILTUHBI «Anrebpa, reOMeTpHs ¥ TOMOJIOTHS» B 1 cemecTpe sIBIsIeTCs SK3aMeH.

OO0muit Gamn Tekymero u pyOeKHOrO KOHTPOJISA CKIAABIBACTCS U3 CICTYIOIIUX
COCTABJISFOLINX MPUIIOKEHUS 2.

Ilenvto npomescymounvlx ammecmayuii 0 JUCUUILUTAHE SIBISCTCS OICHKA KauecTBa
OCBOCHHUS JUCLUUIUINHBI 00yYarOIIUMHUCH.

Kpumepuu oyenku kauecmea 0c60eHUA OUCUUNTIUHDL

Ouyenka «omauuno» — om 91 0o 100 6annoe — TeopeTUUECKOE COJEp)KaHUE Kypca
OCBOCHO IIOJHOCTBIO, 0e3 mpoOenoB, HEOOXOAMMbIE NPAKTUYECKHE HABBIKM pPaOOTHI C
OCBOCHHBIM MaTepHajioM C(OpPMHPOBaHBL. Bce mMpeaycMOTpeHHbIE MPOTrpaMMoil 00ydeHHs
ydeOHbIe 3aJlaHusl BBIONHEHBI. Ha 3K3aMeHe CTYACHT NOEeMOHCTPUPYET TIyOOKHE 3HAHHS
MPEIYyCMOTPEHHOTO MPOTpaMMOil MaTepuaia, yMeeT YeTKO M JIOTMYECKH IOCIIeI0BaTeIbHO
OTBEYATh HA MTOCTABJICHHBIC BOTIPOCHI.

Ouyenka «xopouwo» — om 81 0o 90 6annoe — TEOpeTUUECKOE COIEpPKaHUE Kypca
OCBOEHO, HEOOXOAMMBbIE MPAKTUUYECKHE HABBIKU pabOThl CPOPMHUPOBAHBI, BBINOJIHEHHBIE
y4eOHbIe 3a/laHusI COEep)KaT He3HAUUTeNnbHbIe omuOKknu. Ha sK3aMeHe CTyACHT AeMOHCTPHPYET
TBEpAOE 3HAHUS OCHOBHOIO (IIPOrPaMMHOr0) MaTepualia, €CTh HECYLIECTBEHHbIE HETOYHOCTHU
TIPY OTBETE Ha TIOCTABJICHHBIE BOIIPOCHI.

Ouenka «yoosnemeopumenvho) — om 61 0o 80 6annoe — TEOPETUUECKOE COJCPKAHUE
Kypca OCBOEHO HE IMOJIHOCThbIO, HEOOXOUMbIE MPAKTUYECKUE HABBIKU PadOThI C(HOPMUPOBAHBI
YaCTUYHO, BHITIOJTHEHHbIE yueOHbIE 3aJaHus coaepkaT rpyOsie ommoOku. Ha sk3ameHe cTyneHT
JEMOHCTPUPYET 3HAHUE TOJIBKO OCHOBHOT'O MarepHalia, OTBEThI COJIEp>KaT HETOUYHOCTH, CJIabo
apryMEHTHPOBaHbl, HAPYLICHA MOCIEJOBATEIILHOCTD U3JI0KEHUS MaTepuaa
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Ouyenka «neyoosnremeopumenvhoy — om 36 0o 60 6annoe — TEOPETHUUECKOE

colepkaHUe Kypca He HEO0O0XOIUMBIC HaBBIKK pabOTBl HE

c(OpMHPOBAHBI, BHIMOJIHEHHBIE 3a/laHUS CcoAep)kaT TpyOble ommOku. Ha sk3ameHe crymeHT

OCBOEHO, IIPaAKTUYECKUE
JEMOHCTPUPYET HE3HAHHWE 3HAYUTEIBHOM 4YacTH IPOrPaMMHOIO Marepuana, CyLICCTBEHHBIE
OLIMOKYU B OTBETAaX Ha BOIPOCH], HEYMEHUE OPUEHTHPOBATHCS B MaTepuae, He3HAHUE OCHOBHBIX
MOHATUHN JUCLUIUIMHBI.

Tunossle 3amanus, oOecneunBaromue ¢opmupoBanue komnereHuuun OIIK-1.1, OIIK-1.2,

OIIK-1.3 npexacrasiensl B Tabauie 7.

Tabauua 7. Pe3ynbtaTbl OCBOEHMS YHEOHOM AUCUMMIMHLI, MOAJIEXKALLME NPOBEPKE

Koa n OCHOBHbBIE MOKA3aTEJIH OLIEHKH HNupukatopsl Bua oneHouHoro
HaNMeHOBaHHe pe3yIbTaToB 00y4YeHHs OOCTHIKEHUS MaTepuaJa,
KOMITeTeHI[HH KOMIeTeHIIH obecrieynBaOIIHe

(1J1s1 IJIAHUPOBAHMSA ¢hopmupoBanne
pe3yJbTaToOB 00y4eHHs KOMITeTeH Ui
1o dJIeMeHTaM
o0pa3oBaTeIbHOI
NPOrpaMMbl U
COOTBETCTBYIOLIUX
OLIEHOYHBIX CPEACTB)
3uarb: ocHOBHble mnoHsTHsS u | M/-1_OIIK-1.1. TumnoBsle OLIEHOYHBIE
METOJIbl AHATMTUYCCKON TeOMETpUU | 3HAeT OCHOBHI  BBICIICH MaTepHUAITBI IS
Y JINHEWHOU anreOpsl. MaTEMAaTUKH, (husukwy, YCTHOI'O oIpoca
OIIK-1 OCHOBBI BBIYUCIIUTEIHHON (pazoen 5.1.1.)
Crocoben YMerh:  pemaTh  CTaHIAPTHBIE | TEXHHUKH " TumoBsIe TECTOBBIE
MIPUMEHSITD npodeccruoHaIbHBIE 3a1a4n C | mporpaMMHPOBAHHUS 3amanus (pazoen 5.2.2)
€CTEeCTBCHHO- MIPUMEHEHUEM MaTEeMaTHYECKUX O1eHOYHEIE
HAyYHBIE U 3HaHUH. MaTepHaIbl IS
oO1enH)eHep- IIPOBEICHUS
HBIC 3HAHHUS, Baanmers: HABBIKAMU KOJUIOKBHYMa
METO/IbI MaTeMaTHYECKOTO HCCIIEeTIOBAHMS (paszoen 5.2.3.)
MaTeMaTHuecC- 00BEKTOB npodeccroHaNbHON THoBbIE OLIEHOYHBIE
KOTO aHaIM3a U | JeSTEeIbHOCTH. MaTepHalbl K IK3aMeHy
MOJEITUPOBAHUS, (paszoden 5.3.)
TEOPETHYECKOro | 3HaTh: OCHOBHbIe MareMmatmueckue | M/]-2 OIIK-1.2 OueHouHbIe
U OKCIIEPUMEH- | TOHATHSA U yMETh UX UCIOJIB30BaTh B | Pemaer CTaHJapTHHIE MaTepHAaITBI IS
TaJIbHOTO MH()OPMAIMOHHBIX TEXHOJIOTHSX. npodeccroHaNbHbBIE CaMOCTOSITETTbHOM
UCCIIEOBaHUs B 3aJaud ¢ TNPUMEHCHUEM paboThl
npodeccrona- YMeTb:  pemarh  CTaHJApTHHIC | €CTECTBEHHOHAY4YHBIX U (munosvie 3a0auu

JILHOM npodeCCHOHATBHBIC 3a/1a4u C | OOIEenHXEHEPHBIX paszoen 5.1.2.)

JeSITeTbHOCTH MIPUMEHEHUEM MaTeMaTHIeCKUX | 3HAHUH, METOZIOB OreHOYHEIE
3HaHUH, MPUMEHATh | MATEeMaTHYECKOTO aHaIN3a MaTepHaITbl IS
MaTeMaTHYeCKOe  MOJCTHPOBAHUC | M MOJICIUPOBAHUSI KOHTPOJIBHOH paboThI
WH(POPMAMOHHEIX TIPOIIECCOB. (pazden 5.2.1.)

THMoBBIC OIEHOYHBIC
Bnaners: HABBIKAMU Marepuaibl K 9K3aMeHy
TEOPETUYECKOTO W  HUCCIIEIOBaHUS (paszoen 5.3.)
00BEKTOB npodeccroHaNbHON
NEeSTeIbHOCTH,  MAaTeMaTHYCCKUMHU
MeTOIaMu MOJICTAPOBAHUS
WH(GOPMAIMOHHKIX IPOIIECCOB.
3HaTb: oOcHOBBI MaremMatukun — u | M/-3 OIIK-1.3 OneHouHsle
yMETh ux UCIIOJIb30BaTh B | [IpoBoguT TeoperHyeckoe MaTepHabl Ui
UH(POPMAIIMOHHBIX TEXHOIOTHSX. u 9KCTIEPUMEHTAITLHOE CaMOCTOSITETIbHOM
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uccieIoBaHue  OOBEKTOB paboTsl

YMerp:  pemaTe  CTaHZApTHBIE | TPodecCHOHATb-HON (munosuvie 3a0auu
npo¢ecCHOHATBHBIE 3a1a9u C | mAeATenpHOCTH pazoen 5.1.2.)
MIPUMEHEHHEM  OOIIENH)KCHEPHBIX OrneHoYHbIE
3HaHMH, MIPUMEHS T MaTepualbl s
MareMaTU4eCKOe  MOJECIHUPOBAHUE KOHTPOJIBHOI paboThI
MH()OPMAIMOHHBIX TIPOLECCOB. (pazoen 5.2.1.)

Tunosble TECTOBbIE
Baagern: HaBBIKaMHU 3a1aHus (pazoen 5.2.2)
TEOPETHIECKOTO n TuIoBbIE OIICHOYHBIE
9KCIIEPUMEHTAIBHOTO HCCIICIOBAHMS MaTepuansl K 9K3aMeHy
00BEKTOB po¢eCCUOHATBHOM (pazoen 5.3.)
JEATeNBHOCTH  MaTeMaTHYECKUMHU
METOJIaMH.

7.Y4eOHO — MeTOANYECKOEe o0ecneyeHue TUCHIMILTNHbI

7.1. HopMaTHBHO-3aKOHOATe/IbHbIE AKThI

1. I'paxxnanckuit kogeke PD: [anexTponHsslii pecypc]// Joctyn u3 cripaBoynoil cuctemsl "[apanT".
http://www.garantexpress.ru.

2. ®enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BaTENBHOTO CTaHJAApTa BBICHIETO OOpa30BaHUS IO
Hanpasienuto noAaroroBku 09.03.01 Mudopmartuka W BBIUMCIUTENbHAs TEXHHKA (ypOBEHb
OakanaBpuaTa), YTBEP)KICHHOTO TTprKa3oM MuHucTepcTBa 0o0pa3oBanusi u Hayku Poccuiickoi
@eneparn o1 «19» cenrabps 2017r. Ne929 (3apeructpupoBano B Muniocte Poccun
«10» oxTs6pst 2017r. Ne48489).
http://fgosvo.ru/uploadfiles/FGOS%20V0%203++/Bak/090301_B_3 12102017.pdf

3. ®enepanbubiii 3akoH "OO0 obpazoBanuu B Poccuiickoit @enepamuu" ot 29.12.2012 No273-D3
http://www.consultant.ru/document/cons_doc LAW_140174/

7.2. OcHOBHAas1 JIUTEpaTypa.

4. MuxaneB A.A. AnreOpa MaTpHIl U JTUHEHHBIC TPOCTPAHCTBA [DIEKTPOHHBINA pecypc]/ Muxarnes
A.A., MuxaneB A.B.— DOJeKTpoH. TEKCTOBble AaHHble.— M.: HHTEepHET-YHUBEpPCUTET
Nudpopmanmonnsix Texuomoruit (MHTYUT), 2016.— 145 c— Pexum pocryna:
http://www.iprbookshop.ru/52180.html.— DBC «IPRbooksy»

5. Nleposckas E.B. JInHenHasa anrebpa n aHanmtun4eckas reometpusa. C60pHUK
3a0a4 [DNeKTPOHHbIN pecypcl: nNpakTukyMm/ JlegoBckas E.B.— 2nekTpoH.
TeKCToBble pJaHHble.— M.: MoOCKOBCKasa rocyfgapCTBEeHHas akagemus
BOOHOIO TpaHcnopTa, 2017.— 100 c.— Pe>xum nocTtyna:
http://www.iprbookshop.ru/76710.html.— 36C «IPRbooks»3.

6. Lepctos C.B. AHanuTmnyeckasa reomeTpumsa n nnHenHasa anaredbpa. Matpuubl
W CUCTEMbl YypaBHEHUN [DNEKTPOHHbIN pecypcl: yyvebHOo-meToamM4yeckoe
nocobue/ LWepctoB C.B.— DneKTpOH. TeKCTOBble pJAaHHble.— M.:
N3patenbckun Oom MWUCuC, 2015.— 17 c.— Pexumm pocTyna:
http://www.iprbookshop.ru/64171.html.— 36C «IPRbooks»

7. Fycak A.A. AHanMTn4YecKas reomMeTpus N nnHenHasa anrebpa. MNMpumepbl n
3a[a4un [DneKTpoHHbIN pecypcl: y4ebHoe nocobue/ Nycak A.A.— DNEKTPOH.
TeKCToBble faHHble.— MwuHck: TeTpaCuctemc, 2011.— 265 c.— Pexum
nocTyna: http://www.iprbookshop.ru/28035.html. — 3bC «IPRbooks»
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http://fgosvo.ru/uploadfiles/FGOS%20VO%203++/Bak/090301_B_3_12102017.pdf
http://www.garantexpress.ru/

8.babun, A.W. Jluneiinas anrebpa : yueOHOe mocobue / A.W. babun, A.B. [lsruneBa. —
Kemeposo: Ky3['TY umenn T.®. ['opbauesa, 2018. — 116 c¢. — ISBN 978-5-906969-60-6.
— TexcT: 37eKTpOHHBIN // DnekTpoHHO-0MbOIMoTeuHas cuctema «Jlauby : [caiit]. — URL:
https://e.lanbook.com/book/105427

9.becuennsiii, N.I1. Anrebpa: yuedbnoe nmocodbue / WM.II. Becuennsniii, E.B. Msakumena, E.B.
becniennas. — Owmck: OmI'Y, 2012. — 76 c¢. — ISBN 978-5-7779-1418-7. — TekcrT:
AJICKTPOHHBIA // DnekTpoHHO-OuOnmoreuHas cucrema <«Jlamp»: [caiit]. — URL:
https://e.lanbook.com/book/75396

7.3. lonoTHUTEIbHAS JIMTEPATypPa

10. Enpkun A.I'. JluHeiiHass anreOpa W aHaJUTHYECKas T€OMETpHUs [DJIEKTPOHHBIA pecypc:
yuebHoe mocobue/ Enpkun A.I'.— DOnektpoH. TekcToBble AaHHble.— CapaToB: By3oBckoe

oOpazoBanue, 2018.— 95 c.— Pexxum nocrtymna: http://www.iprbookshop.ru/77939.html.

11. bo6smeBa T.H. Jlunelinas anreOpa w aHanmuTHUYECKash TeoMeTpus [DIEKTPOHHBIN pecypcl:
yuebHo-MeToauueckoe nocodue/ boowiera T.H., Kupbsnosa JI.B., TutoBa T.H.— DnektpoH.
tekcToBble nanHble.— M.: MUCU-MI'CY, Aii Ilu Op Menua, O9bC ACB, 2018.— 144 c.—

Pexxum noctyna: http://www.iprbookshop.ru/80626.html.— 3BC «IPRbooks»

12. EmenpsnoBa T.B. Jluneiinas anreOpa. Pemienune THUMOBBIX 3amad [DIEKTPOHHBIM pecypcl:
yuebHoe nocobue/ EmenbsHoBa T.B., KombuatoB A.M.— DJeKTpOH. TEKCTOBBIE JaHHBIC.—

Caparos: Aii [1u Op Menua, 2018r., 184c. http://www.iprbookshop.ru/74559.html.

13. AxmetranueBa B.P. Marematnka. JluHeiitHas anreOpa [DneKTpoHHBIN pecypc]: ydeOHOe
nocobue/ AxmerranueBa B.P., TIamsyrtaunosa JLP., TansyrnuaoB M.M.— DnekTpoH.

TEeKCTOBbIE JaHHbIe.— M.: Poccuiickuii Tocy1apCcTBEHHbIM YHUBEPCUTET TipaBocyus, 2017.—

60 c.— Pexxum poctyna: http://www.iprbookshop.ru/65863.html.— 35C «IPRbooks»

14. Anexcanapos, [1.C. Kypc ananmuTHueckoid TeoMeTpun U JUHEWHoW anreOpsl : yueonuk / I1.C.
AnexcanapoB. — 2-e usn.,crep. — Cankr-IlerepOypr : Jlanp, 2009. — 512 ¢. — ISBN 978-5-
8114-0908-2. — TekcT: AMEKTPOHHBIH // DNeKTpOHHO-OMOIMOTe Hast cuctema «Jlauby : [caiiT].

— URL: https://e.lanbook.com/book/493

15. Unbun, B.A. Ananutuueckas reometpus : yueOnuk / B.A. Unbun, O.I". [lo3usak. — 7-e usn.,
crep. — MockBa: ®USMATIIUT, 2009. — 224 ¢. — ISBN 978-5-9221-0511-8. — Texkcr:
AJICKTPOHHBIA //  DJeKTpoHHO-OMOMMoTewyHass cuctema «Jlaawpy: [caiit]. — URL:

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

7.4. llepuoanyeckue U3IaHMs.
16. Bectouk MI'Y Cepus 1. MaTtemarnka. MexaHuka.
17. N3Bectust PAH. Cepus maTemaTudeckas
18. Ycnexu MmareMaTH4eCKUX HayK
7.5. HNuTepHer — pecypcsl.

[Ipy wu3yyeHHM AUCUUIUIMHBI «AnreOpa, T€OMETpUsl U TOIOJOTUA» OOydaroluecs

obecrieueHbl 10CTynoM (yAalIeHHBIN OCTYM) K pecypcam:
- 00wue uHghopmayuoHHvle, CNPABOYHbBIE U NOUCKOBbIE:
19. CnpaBounas mpaBoBas cuctema «lapant». URL: http://www.garant.ru.
20. CnpaBounas npaBoBas cuctema «Koncymnwsrantlnroc». URL: http://www. consultant.ru
21. bubmuotexa KBI'Y http:/lib.kbsu.ru

Hepeueub AKmMYyaibHblX I1EKMPOHHBLX um]mpmauuounblx oas oaHHblx,
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K Komopuim obecneyen oocmyn noavzosamenam KbI'y (2022-2022 yu...)

Ne | HaumeHoBaHnme Kparkasn Anpec caiita HaumenoBanue Ycaopus
/I | 3JIEKTPOHHOIO XapaKTepPUuCTHKA OpraHu3anum- aocTyna
pecypca BJIaJe/IbIA;
PEKBH3UTHI
JA0roBopa
1. «Web of [Nonuremarnueckass | http://www.isiknowledge.com/ Kommanust Hoctyn mo
Science» pedepaTuBHO- Thomson Reuters [P-anppecam
(WOS) oubmorpaduaecKas Cy0J/u11eH3MO0H- KbI'Y
U HAyKOMETpUIec- HBIH JI0TOBOP
Kas 0asa MaHHBIX, B Ne WoS/592 ot
KOTOpO¥t 05.09.2019 .
HHACKCUPYIOTCS AKTHBEH 10
okouno 12,5 31.12.2022r.
TBIC. )KYPHAJIOB
2. | Sciverse Scopus | PedeparuBnas u N3natenscTBO Hoctyn no
M3MIaTeNIbCTBA | aHAIMTHYECKas 0a3a http://www.scopus.com «Elsevier. Hayka IP-anmpecam
«DIB3eBHP. JTaHHBIX, U TEXHOJIOTUN) KBI'Y
Hayxka u cojiepaKanias Cy0anueH3noH-
TEXHOJIOTUN 21.000 HBbIH 10r0BOp
PeleH3UpyEeMbIX Ne Scopus/592 ot
xypranos; 100.000 05.09.2019 r.
KHHUT;, 370 KHUKHBINA AXTHBEH 10
cepuit 31.12.2022r.
(TIpoomKArOIIIXCS
W3JIAaHU );
6,8 MIIH.
JIOKJIaJIOB U3 TPYJIOB
KOH(epeHITui
3. Hayunas Onektp. bubnmoreka http://elibrary.ru 000 «HOb» ITonHerit
JIEKTPOHHASI | HAYYHBIX JIOCTYT
ondamoTeKa nyOJIMKaIui -
(H9b PO®H) | oxomo 4000
WHOCTPAaHHBIX U
3900
OTEUYECTBEHHBIX
HAYYHBIX JKyPHAJIOB,
pedepaTs
myOmmkarwii 20 ThIC.
JKYPHAJIOB, & TAKXKE
onucanus 1,5 MiIH.
3apyOeIKHBIX U
pOCCUNCKUX
nucceprauuii; 2800
pocc. )KypHaJIOB Ha
0e3BO3ME3THOM
OCHOBE
4. ba3a nanapix | HamuonansHas http://elibrary.ru 000 «HDOb» ABTOpH30BaH-
Science Index | mHOpPMaIHIOHHO- JInTieH3nOHHBIHA HBIA JOCTYTI.
(PUHL) aHaJMTU4YecKas JIOTOBOP ITo3Bonser
CHCTEMA, Science Index JIOIIOJIHSATD U
AKKyMYIUPYIOIIas NeSI10-741/2022 YTOYHSTH
bosee 6 MUJUTMOHOB ot 12.07.2022 r. CBEIICHHSA O
Ty OJTMKAITHIHA My OJIMKAIHSIX
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POCCHICKUX AKTHUBEH 10 YUEHBIX
aBTOpPOB, a TAKXKe 01.08.2022r. KBI'Y,
nHpopmarmio 00 ux AMEIOIINXCS B
LIUTUPOBAHUY U3 PUHIT
6onee 4500
poccuiickux
KYPHAJIOB.
IBC 13800 n3nanmii mo http://www.studmedlib.ru 000 [osHerit
«KoHeyabTaHT | Bcem o0nacTsIM http://www.medcollegelib.ru | «Ilomurexpecypc» JOCTyI
CTYIEHTa» 3HAHWH, (r. Mockga) (perucrpanus
BKJIOUAET OoJiee Horosop no [P-agpecam
gem 12000 Ne310CJ1/08-2022 KBI'Y)
y4eOHUKOB 1 Ot 30.09.2022 1.
y4eOHBIX ITOCOOMI AKTHBEH 10
s BO u CIIO, 864 30.09.2022r.
HaNMEHOBaHUU
KypHajIoB u 917
MOHOTpaduii.
«dnexkrponnas | Komnexnus http://www.studmedlib.ru 000 TTomHbIi
OndamoTeKa «Menmnmuna (BO) «ITomurexpecype» JIOCTYT
Texundeckoro | I'90TAP-Menna. (r. Mockga) (perucrpanus
By3a» (OBC Books in English Horosop no [P-anpecam
«KoncyabTaHT | (KHUTH Ha Ne288CJ1/04-2022 KBI'Y)
CTY/AEHTAa») AHTJIMICKOM Ot 20.04.2022 1.
SI3BIKE)» AKTHBEH [0
20.04.2022r.
9BC «/laub» | DIEeKTpOHHBIC https://e.lanbook.com/ 000 «9BC [omHerit
BEPCUU KHUT JIAHb» (1. CaHkT- JOCTYII
BEIYILIHUX [etepOypr) (perucrpanus
HU37aTEIbCTB Horosop no IP-agpecam
y4ueOHOM 1 HayIHOU Ne12EI1/223 KbI'Y)
JUTEpaTyphl o1 09.02.2022 r.
(B ToM uncne AKTHUBEH 10
YHUBEPCUTETCKAX 28.02.2022r.
M3JIaTEeNbCTB), TaK U
3JIEKTPOHHBIE
BEpCUU
NEePUOANICCKUX
W3JIaHUHN 110
Ppa3In4HBIM
o0J1acTsIM 3HaHUH.

Hammnonannnas | O0beIMHEHHBIN https://H36.pd OI'bY Hoctym ¢
JICKTPOHHAA | DJIEKTPOHHBIN «Poccuiickas 3JIEKTPOHHOIO
OubanoTexa KaTasor (hoHI0B rocyJapCTBEHHAs YUTAIBHOTO
PI'b POCCHHUCKIX OMOIHOTEKAY 3anma

OuOINOTeK, Horosop OubIMoTEKN
coepKaiuin Nel01/HDB/1666- KbI'Y
4331 542 ot 10.09.2020r.
3IEKTPOHHBIX Cpoxom Ha 5 neT
JOKYMEHTOB
00pa3oBaTeNnbHOTO U
HAYYHOTO XapakTepa
10 Pa3IMYHBIM
OTpAacCIISIM 3HaHUI
IBC 107831 http://iprbookshop.ru/ 000 «Ai Iu Op [omHerit
«IPRbooks» nyONuKanui, B T.49.: Menuay JIOCTYII
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19071 — y4eOHbBIX (r. CapatoB) (perucrpanus
u3naHui, 6746 — Jorosop no [P-agpecam
Hay9IHBIX W3TaHUH, Ne7821/21 KbI'Y)
700 xomnexiuii, 343 or 02.04.2022 .
xypHana BAK, 2085 AKTHBEH J10
ayAMOM3JaHUMN. 02.04.2022r.
10. | OBC «HOpaiiT» | DIeKTPOHHBIC https://www.biblio-online.ru/ 000 ITomabrit
aasa CI1IO BEpCUU Y4eOHOW U «DNeKTpOHHOE JIOCTYII
Hay4YHOU M31aTeNbCTBO (peructpauus
JUTEPATYPbI FOPAMT» no [P-anpecam
U3J1aTENbCTB (r. Mockga) KBI'Y)
«}Opaitt» qa CI1O Horosop
U DIIEKTPOHHBIE Ne192/EIT1-223
BEepCUU 01 29.10.2022 T.
MIEPUOJUYECKUX AKTHBEH 110
HU3TaHHUH T10 31.10.2022 1.
Pas3Iu4HBIM
o0acTsM 3HAHHM.
11. | Polpred.com. | O630p CMU Poccun http://polpred.com 00O «Ilonmpen Hocrym mo
Hogoctn. 1 3apyOeKbsl. CIIPABOYHHU KW IP-anpecam
00630p CMMU. | ITonHBIE TEKCTHI + BesBo3mesnHO KbI'Y
Poccusi u aHanuTuka u3 600 (6e3
3apy0exbe H3AaHui 1o 53 OQUIINATHHOTO
OTpacisiM JIOTOBOPA)
12. | Ilpe3uaentckasn | boree 500 000 http://www.prlib.ru OI'BY ABTOpH30BaHH
OudmuoTexka 3JIEKTPOHHBIX «IIpe3unenTtckass | bl JOCTYH U3
um. B.H. JIOKyMEHTOB TI0 OMOIMOTEKA M. OuOIUOTEKHU
Enbuuna uctopun OTeuecTBa, b.H. Expiiuna» (r. | (ayn. Ne214)

poccuiickoit
rOCyIapCTBEHHOCTH,
PYCCKOMY SI3BIKY 1

paBy

CaHKT-
[TerepOypr)
Coraamenue oT
15.11.2016r.
Cpokom Ha 5 et
(c nanpHEHIIEH
MIPOJIOHTAITHEH)

- Kpome TOro oOydvaromiuecss MOTYT BOCIOJB30BAThCs MPO(PECCHOHATBHBIMA TOUCKOBBIMHU

CHUCTEMaMH:
22. IlonHoTtekcToBas 6a3a nanueix ScienceDirect: URL: http://www. sciencedirect.com.
23. Maremarnyeckas nHTepHeT-0nomoteka URL: https://math.ru/lib/cat/

st 5pPeKTUBHOTO YyCBOEHUS TUCIMIUIMHBL, TOMUMO y4eOHOT0 MaTepuaa, CTyIeHTaM
HE00XO0IMMO MOJIb30BAThCS JTaHHBIMU BCEMUPHOH ceTH MIHTepHeT, TaKuMH callTaMu, Kak:

24. PlanetMath.Org — MaTtematuyeckasi SHIIUKIONEIHS
25. I'moccapuii mo matematuke http:// www.glossary.ru/cgi-in/gl sch2.cgi?RMgylsgyoqg
26. Hayunas snexrponnas 6uommoteka eLIBRARY.RU http://www.elibrary.ru
27. DnekTpoHHO-O0MbOMMoTeuHas cuctema «Jlaaby https://e.lanbook.com/

28. ObpazoBatenbHbIil MaTeMaTuueckuii cat URL: http://www.exponenta.ru

U 6U008 CAMOCMOAMETbHOU PAOOMbL.
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VYuebHas paboTa Mo AMCHUIUIMHE «AJredpa, T€OMETpUs MU TOMOJIOTHS» COCTOUT U3
KOHTaKTHOM pa0OTHI (JIEKIMH, MPAKTHYECKHE 3aHATHS) U CAMOCTOSTEIBHON paOOTEHI.

JInisi TOATOTOBKM K MPAKTUYECKUM 3aHSATHSIM HEOOXOAMMO PacCMOTPETh KOHTPOJIbHBIC
BOINIPOCHI, TPH HEOOXOANMOCTH OOpaTHTBCS K PEKOMEHIYeMOil JMTepaType, 3ammcarb
HETIOHSATHBIE MOMEHTHI B BOTIPOCAX ISl YSCHEHHS WX Ha TMPEICTOSAIEM 3aHATHH.

Memoouueckue pekomenoayuu no Uy4eHuI0 OUCYUNIUHbBL
«Anzeopa, zeomempusn u mononAOZUA» 01 00YUAIOUUXCA

[Ipuctynas Kk W3y4eHHUIO AUCIUIUIMHBI, O00ydaromeMycs HEOOXOJAMMO O3HAKOMHUTHCS C
TEMaTHUYECKUM IUJIAaHOM 3aHSATHI, CIUCKOM PEKOMEHJIOBAaHHOW yueOHOH nuTeparypbl. Cremyer
YSICHUTBH TOCJIEIOBATEILHOCTh BBITIOJHEHUS WHJMBHUAYATbHBIX YYE€OHBIX 3a/J1aHHM, 3aHECTH B
CBOIO pabouyio TeTpaab TEeMbl U CPOKU MPOBEACHUS CeMHHApoB. IIpu M3yueHUU TUCIUITNHBI
oOyyJaroImuecsi BBIMOJHSAIOT CIEAYIOIIMe 3aJaHus: W3y4YaloT PEKOMEHJOBAaHHYIO Y4YeOHYI0 U
HAY4YHYIO JIUTEpaTypy; MUITYT KOHTPOJIbHBIE paOOThI; BHIOIHSIIOT CAMOCTOSITENIbHBIE PabOTHI,
YY4acTBYIOT B BBIMOJHEHUU MPAKTUUYECKUX 3aaHUI. YPOBEHb U TJTyOMHA YCBOCHHUSI JUCIIUTUIMHBI
3aBHUCST OT aKTMBHOW U CHCTEMAaTHYeCKOW padOThl Ha JEKUUAX, U3YUCHHS] PEKOMEHIOBAaHHOM
JIUTEPATYPHI, BHITOJIHEHHUS] KOHTPOJIbHBIX MMCHbMEHHBIX 3aJJaHUN

Kypc u3yuaercss Ha NeKUUsAX, CEMUHApax, MpU CAMOCTOATEIHLHOW M WHAMBHIYalbHOMN
pabore oOyuaromuxcsa. OOydarommiicss Aisi TIOJMHOTO OCBOCHHUS Marepuana JO0DKEH He
MPOIMyCKaTh 3aHATUS M aKTUBHO Y4YacTBOBAaTh B yuyeOHOM mporiecce. JIeKIuu BKIIOYAIOT BCE
TEMbI 1 OCHOBHBIE BOIIPOCHI TCOPHH U MPAKTUKH. J[J1s1 MakcuManbHON 3 ()EKTUBHOCTH H3YUYCHUS
HEOOXOJUMO TOCTOSSHHO BECTH KOHCHEKT JIeKIUi, 3HAaTh PEKOMEHIYEeMYIO IMpernojiaBaTeieM
JUTEPATYpPy, IMO3BOJSIONIYIO JOTOJHUTH 3HAHUS W JIyYIl€ MOATOTOBUTHCA K CEMHHAPCKUM
3aHATHUSM.

B cootBercTBMM C y4eOHBIM IJITaHOM HAa KaXKAYI0 TEMY BBIICICHO HEOOXOIMMOE
KOJIMYECTBO YaCOB MPAKTUUYECKHUX 3aHITHUM, KOTOPbIE IPOBOASTCA B COOTBETCTBHH C BOIPOCAMH,
PEKOMEHJIOBAaHHBIMU K U3YYEHHUIO 1O OIpeAesieHHbIM TeMaM. QOOyuvaromuecs IOJKHBI
PETYJISIPHO TOTOBUTHCS K CEMHUHAPCKUM 3aHATUSAM M Y4acTBOBATh B 00CYXA€HUU BOmpocos. [Ipu
MOATOTOBKE K 3aHSATHUSIM CJIEIYET PYKOBOJICTBOBATHCS KOHCIIEKTOM JICKIIMM U PEKOMEHIOBAHHOM
nutepaTypoil. TeMaTuueckuil TIaH TUCHUIUIMHBI, Y4eOHO-METOAMUECKUe MaTepHallbl, a TaKxkKe
CIIHCOK PEKOMCHIOBAHHOW JTUTEPATyPhI IPUBEICHBI B pabodeil mporpamme

Memoouueckue pekomenoauuu npu pabome Had KOHCHEKMOM
60 8pems nPoGedeHUs 1eKyuu

B mporecce NEKIMOHHBIX 3aHATHHA I1EI€CO00pa3HO KOHCIEKTUPOBATH  yUCOHBIN
Matepuai. [ 3Toro UCmonb3yroTcs o0IIe U yTBEPAUBIINECS B IPAKTHUKE MpaBUiIa, U MPUEMBI
KOHCIIEKTUPOBAHUS JICKITUH.

KoHcniekTupoBaHue JIEKIMIl BEAETCS B CIELUUAIbHO OTBEICHHOM Ul 3TOTO TETPAJH,
KKJbIA JUCT KOTOPOM JOJKEH MMETh IIOJIsl, HAa KOTOPBIX JIENAIOTCS TOMETKU U3
PEKOMEHJIOBAaHHOM JIMTEPATypbl, AOMOJIHSIONIME MaTepuan MNPOCIYIIAHHOM JIEKUIWHU, a TakkKe
MOAYEPKUBAIOIIME OCOOYIO BaXKHOCTh TEX MM UHBIX TEOPETUUECKHUX MOJTO0KEHUH.

[{enecooOpa3HO 3amMCHIBATH TEMY U IUIaH JIEKLIUH, PEKOMEHYEeMYIO TUTepaTypy K TeMe.
3anucu pas/ieNioB JICKIUU JIOKHBI UMETh 3arojIOBKH, MOJA3arojOoBKU, KpacHble CTpoku. Jlis
BBIJICJICHHSI Pa3JI€JIOB, BBIBOJOB, ONPEACIICHUNA, OCHOBHBIX MJIE MOKHO MCIOJIb30BaTh LIBETHBIC
PYUKH H (hIIOMacTephl.

HazBaHHbIe B JIEKIIMH CCHUIKH Ha MEPBOMCTOYHUKHU HA/I0 IOMETUTH Ha TOJSAX, YTOOBI IPU
CaMOCTOATENbHON paboTe HAWTH W BIOUCATh UX. B KOHCIEKTE JOCIOBHO 3alUCHIBAIOTCA
omnpeaeneHuss noHATHH. OcTambHOE AOHKHO OBITH 3allMCAaHO CBOMMH cioBamH. Kaxaomy
CTYJICHTy HEOOXOJMMO BBIpA0OTaTh M UCIOJIb30BaTh JOMYCTHUMBIE COKpaIIeHUs Haubosee
pacpoCTpaHEHHBIX TEPMUHOB U TOHSATHUH.

Memoouueckue pekomendauuu 1o n0020moeKe K NPpAKMUYECKUM 3AHAMUAM
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[IpakTnueckue (ceMUHApCKHe) 3aHATHS — COCTaBHas dYacTb Yy4eOHOro mpoliecca,
rpynmnoBas Qopma 3aHSATHI TpU aKTUBHOM Yy4YaCTHUHM CTYyAeHTOB. IlpakTuueckue 3aHSATHS
CIOCOOCTBYIOT YIIIyOJI€EHHOMY M3YYEHHUIO HamOosee CIOXKHBIX MpoOJieM HAyKH M CIIyKaT
OCHOBHOM (popMOIi TOJIBEICHUSI HTOI'OB CAMOCTOSITENIbHOM pabOThl 00YyYarOIINXCSI.

Lenbto MpakTHUECKUX 3aHATHH SIBISETCS YIIIyOJeHHE U 3aKPEIUICHHE TEOPETUYECKHUX
3HAaHUH, TOJYYEHHBIX O00YYarOIIMMHCS Ha JIEKIHUSIX U B MPOLECCE CAMOCTOSATEIBHOIO U3yUYEHHUS
yueOHOro marepuaia, a, CJIeJ0BaTeNbHO, (OPMHUPOBAHUE y HUX OIpPEJCICHHBIX YMEHHUH U
HaBBIKOB.

B xone MOArOTOBKM K CEMHUHAPCKOMY 3aHATHIO HEOOXOAMMO MPOYUTATh KOHCHEKT
JIEKUUU, U3YYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTBHCS C JOMOJHUTEIBHOW JIUTEpaTypoH,
BBINIOJIHUTH IpakTU4ecKue 3anaHus. llpu 3TOM yuecTb pekoMeHAaluu NpenojaBaTens |
TpeOoBaHusl mporpaMmbl. JlopaGaThiBaTh CBOM  KOHCIEKT JIEKLIMH, Jejlas B  HEM
COOTBETCTBYIOILIUE 3aIIUCH U3 JINTEPATYPHI.

KenarenbHO TpU MOATOTOBKE K MPAaKTHUYECKUM 3aHITUAM [0  JTUCIUIUIMHE
OJIHOBPEMEHHO HCII0JIb30BAaTh HECKOJIBKO UCTOUYHUKOB, PACKPBIBAIOLINX 33JaHHBIE BOIIPOCHI.

Memoouueckue pekomenoayuu no OPZAHU3IAUUU CAMOCMOAMENbHOU Padomul

CamocrosiTenbHasi paboTa OOydYaOIIMXCS - CIHOCOO0 aKTUBHOTO, IIEJICHANPABICHHOTO
nproOpeTeHus CTYJCHTOM HOBBIX JUIS HErO 3HaHUI W yMEHUH 0e3 HEeMOCPECTBEHHOTO YYacTUs
B DTOM MpoIiecca npemnoaaBaTeneid. [loBwimeHne poiau caMoCTOATETbHON padOThl 00yUYarOIIUXCS
IIPY TPOBEICHUH Pa3IMYHBIX BUIOB YUEOHBIX 3aHATUH MPEATOaraer:

- ONTUMHU3ALMI0O METOJOB OOyYeHHs, BHEApPEHHE B Yy4eOHBIH TMpPOIECC HOBBIX
TEXHOJIOTUH 00yueHHsI, TIOBBIIIAIOIINX MPOU3BOJIUTEILHOCTh TPYAA MpenojaBareis, akTHBHOE
MCIOJIb30BaHNE MH(OPMALIMOHHBIX TEXHOJIOTUM, MO3BOJISIONINX 00yyaroneMycsi B y100HOe Juis
HETo BpeMsl OCBaMBaTh yUeOHBI MaTepHa;

- BHEJpPEHHUE KOMIbIOTEPU3UPOBAHHOTO TECTUPOBAHMUS;

- COBEpIIEHCTBOBAHUE METOAMKHU MPOBEJCHHUS NMPAKTUK U HAYYHO-HUCCIIEI0BATEILCKOM
paboThl oOyuaroluxcs, MOCKOJIbKY MMEHHO 3TH BHUIbl Y4eOHOH paboThl B MEPBYIO OYEpelb
TOTOBAT O0YYAIOIUXCs K CAMOCTOSATEIbHOMY BBITTOJTHEHUIO MPO(ECCHOHATIBHBIX 3aj1ay.

CamocTtosTenbHasi paboTa MNPUBOJUT CTYyACHTa K TIOJYYEHHIO HOBOTO 3HAHMUS,
YOOPAJOYCHHUI0O M YIIyOJNEHUI0  HMMEIOMIMXCS — 3HaHWM, (QOPMUPOBAHMIO Y  HEro
npoeccCHOHaNbHBIX HAaBBIKOB U yMeHHH. CamocTosiTenbHas padoTa BBINONHAET psaa GYHKIHIMA:
pa3BUBAIONIYIO, HH(POPMAIMOHHO-00YYaIONIYl0, OPHUEHTHPYIOIIYI0 U  CTUMYJIHMPYIOLIYIO,
BOCTIMTHIBAIOIIYI0, UCCIIEI0BATENIBCKYIO.

B pamkax Kypca BBITOJHSAIOTCS CIIEAYIOIINE BUIbI CAMOCTOSTEIBHOM padoThI:

1. TIpopaboTka yueObHOro Matepuaia (1Mo KOHCIIEKTaM, Y4eOHOU U HAyIHOU JTUTEPATYPE);
2. BeinosnHeHne pa3HOYPOBHEBBIX 3aja4 M 3aJJaHU;
3. Pabora c Tecramu U BOIIpocaMu AJis CAaMOTIPOBEPKH;

CryneHTaM peKOMEH]IyeTCsl C caMOro Hadaia OCBOSHHsI Kypca paboTaTh ¢ JIUTEpaTypol U
npeyiaraéMbIMU 33JJaHUSIMU B (popMe MOATOTOBKH K OYEPETHOMY ayIAUTOpHOMY 3aHsTHIO. [Ipu
3TOM aKTyaJIM3UPYIOTCS MMEIOLIMECs 3HAHMs, a TakKe co3faercss 0asza il YCBOCHHS HOBOTO
MaTepuaia, BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPbIE CTYACHT MOJIy4aeT B ay IMTOPUH.

IIpu ocBoeHuM Kypca CTyJIEHT MOXKET MOJb30BAaThCS OMOJIMOTEKOH By3a, KOTOpas B
MOJIHOW Mepe of0ecredeHa COOTBETCTBYIomeH muteparypoil. CamocTosTenbHas padoTa
CTYZICHTOB TNPEAyCMOTpEHa Yy4eOHbIM IUIAHOM M BBINIOJHIETCS B 00S3aTENILHOM IOPSIKE.
3aaHus MPeAIOKEHbI M0 KaX10M H3ydaeMOl TeMe U MOTYT TOTOBUTHCS MHIMBUIYaJIbHO WIN B
rpynre. [To Heo6X0AUMOCTH CTYZCHT MOXKET 00paIaThCs 32 KOHCYJIbTAMEH K MPEero1aBaTelIio.
BeImmonHenue 3aaHuii KOHTPOJIMPYETCS M OLIEHUBAETCS MPETOJaBaTEIEM.

Jig  ycrenHoro camoCTOSITEIBHOTO W3YYEHHs MaTepuana CErofHs HCIOJIb3YIOTCS
pasianuHble cpencTBa OOydeHHUs, Cpequ KOTOPbIX 0CO00€ MECTO 3aHMMAalOT MH(GOpPMalMOHHbBIE
TEXHOJIOTUM PA3HOTO YPOBHS M HANpaBICHHOCTH: DJIEKTPOHHbIE YYEOHUKH U KypChl JICKIHH,
0a3bl TECTOBBIX 3a/laHUM U 337a4. DJIEKTPOHHBIM y4eOHMK IMpencTaBiIseT co0oi mporpaMmMHOe
CPEICTBO, MO3BOJISIIONIEE MPEACTABUTD JUIsl U3yUYEHUS TEOPETUUECKUM MaTepuall, OpraHu30BaTh
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anpoOUpoOBaHKE, TPEHAX U CAMOCTOSTENIFHYIO TBOPYECKYIO paboTy, MOMOTaoIee CTyJeHTaM |
MpernoAaBaTeNio OICHUTh YPOBEHb 3HAHUN B OMpeAeNIeHHOW TeMaTHKe, a TaKkKe coJiepiKaliee
HEO0OXOANMYIO CIIPABOUYHYIO UH(OPMAIIHUIO.

Jlns ycrnenrHol opraHM3allii CaMOCTOSITENIbHOM paboThl BCEe aKTHUBHEE MPUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTelbHbIE pecypchl B ceTh MHTepHeT: CHCTEeMBl TECTUPOBAHHMSA,
BUPTYyaJbHbIE JEKIIH, IPH 3TOM MOJIH30BATENIO TOCTATOYHO UMETh KOMITBIOTEP U MOJKIIOYCHHE
K HTepHer.

bonbiroe BocnuraTenbHoe U 00pa3oBaTeNbHOE 3HAUYEHUE B CAMOCTOATEIHLHOM Y4eOHOM
TPyZAE CTyJIEeHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOIb BO30YKIAET M TOJICP)KUBACT BHUMAHUE
U UHTEpPEC, MOBBIMIAET aKTUBHOCTh MaMSATH U MBIIUICHUS, MTO3BOJIIET CTYACHTY CBOEBPEMEHHO
OOHApY>KUTh W YCTPAaHUTH JOMYIICHHbIE OIIMOKH W HEIOCTaTKH, OOBEKTHBHO OMPEICITUTH
YpPOBEHb CBOMX 3HAHUM, NpakTHYeckux ymeHuid. Camoe OOCTyHmHOE M TPOCTOE CPENCTBO
CaMOKOHTPOJISI ¢ MPUMEHEHHEM HH()OPMALMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJOTHH - 3TO Psf
TECTOB «on-line», KOTOpBIE MO3BOJSIOT B PEXHUME PEATbHOTO BPEMEHH OIpPENEIUTh CBOU
YPOBEHb BJIAJCHHUS NPEAMETHBIM MAaTEpPHUAIOM, BBISIBUTb CBOM OMIMOKM M TIOJXYYHUTh
PEKOMEH/IallMU TI0 CAMOCOBEPIIIEHCTBOBAHUIO.

Memoouueckue pekomenoauuu no padome ¢ 1umepanmypoi

Bcro nutepatypy MOKHO pa3ieiuTh Ha Y4EOHUKH M yueOHble MOcoOus, OpUTrHHAIIbHBIE
Hay4YHbIe MOHOTpadUYecKre MCTOYHHMKH, HaydyHbIE MyOIMKAalUU B MEPHOANYECKON medaTu. M3
HUX MOXHO BBIACIUTH JIUTEPATypy OCHOBHYIO, JOMOJHUTENBHYI0 U JHUTEpaTrypy Uis
YTIyOJIEHHOTO M3YYCHHUS AUCIUTUTUHBI.

W3ydyeHne IUCHUIUIMHBI CleAyeT HayuHATh C y4yeOHMKa, MOCKOJIbKY YYEOHHK — 3TO
KHUTA, B KOTOPOW H3JIOKEHbI OCHOBBI HAy4YHBIX 3HAHUH IO OIpEIeIEHHOMY IpeaMeTy B
COOTBETCTBHH C LEISIMH U 33]la4aMH 00y4YEeHHSI, yCTAHOBJICHHBIMU MPOTPaAMMON.

[Ipu pabote ¢ nmuTeparypoil HEOOXOAWMO YYHUTBHIBATH, YTO MUMEIOTCS PA3IUYHBIC BUIBI
YTEHUS, U KaXIbIi U3 HUX UCMOJIb3yeTCs Ha OMpeesIeHHBIX dTalax OCBOCHHS MaTepHana.

IlpeosapumenbHoe YTEHNE HANIPABIICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U TOUCK MX 3HA4eHHs] B CIPABOYHOM IuTepaType. B yacTHOCTH, MpH YTEHHH YyKa3aHHOU
JTUTEPATyPhl HEOOXOIUMO TTOAPOOHEHIITIM 00pa30M aHATU3UPOBATH MTOHSTHS.

Ck603HOe umeHue TIpeATNONaraeT MPoYTEeHHEe MaTepuana OT Hayana o KoHia. CKBO3HOE
YTEHUE JIUTEPATyphl U3 TPHUBEACHHOTO CIMCKA JaeT BO3MOXKHOCTH CTYJIEHTY C(POpPMHUPOBATH
CBOJI OCHOBHBIX MOHATUHN U3 N3y4aeMOl 001acTH U CBOOOIHO BIIAJIETh UMHU.

Bvibopounoe — Ha000POT, UMEET LIENIBIO NTOMCK M OTOOp Marepuana. B paMkax maHHoro
Kypca BIOOpOYHOE YTEeHHUE, KaK CIOCOO OCBOEHUS COJIEpIKaHus Kypca, JOJDKHO HUCTIOIb30BaThCS
MIPY TIOJTOTOBKE K MPAKTUYECKUM 3aHSATHAM IO COOTBETCTBYIOIIUM pa3zieiaM.

Ananumuyeckoe umeHue — 3TO KPUTHUYECKHM paz0op TeKCTa C TMOCIEAYIOUINM €ro
KOHCITIEKTHPOBAHHEM.

Llenbto usyuaroujeco 4TeHUs SBISETCS TIIyOOKOE U BCECTOPOHHEE MOHHUMaHHE Y4eOHOMN
uHpOpMaIINH.

[ToaroroBka K SK3aMeHy JOJKHA MPOBOAMUTHCA HA OCHOBE JIEKIIMOHHOTO MaTepuara,
MaTepHalia MPaKTHUYECKUX 3aHATUH C 00s3aTeIbHBIM OOpAaIeHHEM K OCHOBHBIM Y4eOHUKAM TI0
Kypcy. OTO TO3BOJUT HCKIIOYUTh OIMIMOKM B TIOHMMaHUM Marepuana, OOJIErYUuT ero
OCMBICJICHHE, TIPOKOMMEHTUPYET MaTepHall MHOTOUYHCIIEHHBIMU TIPUMEpPaMH.

Memoouueckue pekomenoayuu 011 NOO20MOEKU K IKIAMEHY.

DKk3aMeH B 1-M ceMecTpe sBisieTcss (JOpMON HMTOrOBOrO KOHTPOJISA 3HAHMM W YMCHHM
o0yyJaromuxcs Mo JaHHOM JUCUUIUIMHE, TIOTYYEHHBIX Ha JICKIHUAX, TPAKTUYECKUX 3aHATHIX U B
MPOLIECCE CaMOCTOSTENbHON paboThl. OCHOBOHM AJI ONpENENeHUs OLEHKU CIYXKUT YpPOBEHb
YCBOEHHUsI OOyYaroluMMuUCs MaTepualia, MpeayCMOTPEHHOro JaHHON pabouel mporpamMmoi.
K sx3ameny pomyckaroTcsi cTyAeHThI, HaOpaBime 36 u Goiee GalioB MO UTOraM TEKYILEro U
MIPOMEKYTOUYHOTO KOHTpOoJsl. Ha sx3amene cTyaeHT MoxeT HaOpath ot 15 mo 30 6amos.

B mnepuon moAroroBkM K dK3aMeHy oOydaromiuecss BHOBb 0OpamiamTcs K ydeOHO-
METOJIMYECKOMY MaTepualy U 3aKpeIuIsioT IPOMEXYTOUHbIE 3HAHMS.
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[MonroroBka oOyyaromerocs K 3k3aMeHy BKJIIOYAeT TPH dTara:
- caMmocTofATebHas paboTa B TEUEHUE CEMECTpa;
- HENOCPEJCTBEHHAs] MOATOTOBKA B JHH, NMPEALISCTBYIOIINE 3K3aMEHY I0 TeMaM
Kypca;
- TIOJITOTOBKA K OTBETY Ha 9K3aMEHAIIMOHHBIE BOIIPOCHI.

[Tpu moAroTOBKE K AK3aMeHy 00ydYaroImuMcs IejaecooOpa3Ho MCMOIb30BaTh MaTepUAIIbI
TEKIUH, y4eOHO-METOIUYECKHEe KOMIUICKCH, OCHOBHYIO W JIOTIOJHHUTEILHYIO JHTEpaTypy.
Ha sk3ameH BbIHOCHUTCS MaTepuali B 00beMe, IpeyCMOTPEHHOM paboueil mporpaMmMoil y4eOHoi
JTUCIUILTAHBI 32 CEMECTP. JK3aMeH MPOBOIUTCS B MUCHBMEHHOM / yCTHOU (hopme.

[Tpu mpoBeneHNH SK3aMeHa B MHCbMEHHOU (yCcTHOH) (hopme, Beayluii mpernoaaBareib
COCTAaBJISIET HK3aMEHAIIMOHHBIE OMJIETHI, KOTOPhIE BKIIOUAIOT B CEOsI: TEOPETUUECKHUE BOIIPOCHI U
3agaun. DopMyIHpOBKa TEOPETUYECKUX 3aJaHUN COBMAAaeT ¢ (HOPMYIHPOBKOM MepedHs
9K3aMEHAIlMOHHBIX  BOIMPOCOB, JIOBEJEHHBIX O CBEJACHUS OOydYalolmuxcsi HaKaHyHe
sK3aMeHalnoHHON ceccuu. Cojaep)kaHHE BOMPOCOB OJHOTO OMiieTa OTHOCUTCS K Pa3iHMYHBIM
pazziesaM mporpaMMsbl ¢ TeM, YTOOBI 00JIee MOTHO OXBAaTUTh MaTepHall y4eOHON AUCITUTUIMHBI.

Ha nmoaroroBky oTBeta Ha Owier Ha sk3ameHe oTBoautcs 40 munyt. Ilpu nposeneHun
MMCbMEHHOTO SK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pesynbrar ycTHOrO (IIMCbMEHHOTO0) K3aMEHa BBIPAXKAETCSI OLIEHKAMU:

Ouenka «omauunon— om 91 oo 100 6annoe — TeOPETUUECKOE COJCPYKAHME Kypca OCBOECHO
TIOJTHOCTBEO, O€3 TPOOENoB, HEOOXOAMMBIE TPAKTUYECKHE HABBIKM PA0OTHI ¢ OCBOCHHBIM MaTepHaIOM
chopmupoBanbl. Bee mpemycMoTpeHHbIe TporpamMMoii oOyueHusi ydeOHbIe 3aaHusl BbIONHEHHL. Ha
9K3aMEHE CTYZIEHT JIEMOHCTPHpYET ITyOOKUE 3HAHUS MPETyCMOTPEHHOTO NMPOTrpamMMOi Matepuaiia, yMeeT
YeTKO U JIOTHYECKH MOCIIE/IOBATETLHO OTBEYATh Ha MOCTABJICHHBIE BOITPOCHL.

Ouenka «xopouioy» — om 81 0o 90 6annee — TEOPETUUECKOE CONIEPXKAHKME Kypca OCBOCHO,
HE0OXOAMMBIE TIPAKTHYECKHE HaBBIKK PabOThI ChOPMHUPOBAHBI, BBIIOJIHEHHBIE YUeOHbIE 3a/IaHsT COZIepKaT
He3HAUMTeNbHbIe OmMOKK. Ha sKk3aMeHe CTyZeHT NEMOHCTPHpYET 3HAHHS OCHOBHOTO (TIPOTPaMMHOTO)
Marepuara, JOITycKaeT HETOYHOCTH MPH OTBETE Ha MOCTABIEHHBIE BOMPOCHL.

Ouenka «yooenemeopumenvno» — om 61 0o 80 6annoeé — TeopeTHUECKOE COJEPIKAHUE
Kypca OCBOEHO HE IMOJIHOCThbIO, HEOOXOJUMbIEC MPAKTUYECKUE HABBIKU PadOTHI C(HOPMUPOBAHBI
YaCTUYHO, BHITIOJIHEHHBIE YUE€OHbIE 3aJlaHus cojJepkar rpyobie ommbku. Ha sx3amene ctyaeHT
JEMOHCTPUPYET 3HAHHME TOJBKO OCHOBHOIO MaTepHalia, OTBETHI COJEp>KaT HETOYHOCTH,
HapylIeHa MOCJIE0BATEIbHOCTh N3JI0KEHUS MaTepuana

Ouenka «neyoosremeopumebno» — om 36 0o 60 6annoe — TEOPETUUECKOE
COJiep’)KaHUE Kypca HE OCBOEHO, HEOOXOAMMbIE IPAKTUYECKHE HABBIKM pabOThl HE
c(hOpMUPOBAHBI, BHIMIOJTHEHHbIE YUeOHbIE 3a/1aHus CoAepkKaT TpyOble OMIMOKH, JOMOTHUTEIbHAS
camMoCTOsITeNIbHAs paboTa HaJl MaTepUalioM Kypca He MPUBEJET K CYIIECTBEHHOMY IOBBIILIEHUIO
KauecTBa BBINMOJHEHUs Y4eOHBIX 3afaHuii. Ha sk3aMeHe CTylIeHT JAEMOHCTpUpYET HEe3HaHHe
3HAQYUTEJIHOM YacTH MPOrPaMMHOTO MarepHaja, CYyIIECTBEHHBIE OINMOKM B OTBETax Ha
BONPOCHI, HEYMEHHE OpPUEHTHPOBAThCS B MaTepuasne, HE3HAHHWE OCHOBHBIX TOHATHUI
TUCTIATLTTHBI
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8. Mamepuanvno-mexnuueckoe obecneuenue OUCUUNIUHDL
8.1. Tpebosanua k mamepuanbHO-mexXHUYECKOMY 00ecneyeHuro

s peanuzanuu pabodel mporpaMMbl TUCIMILIMHBI UMEIOTCS CTIeUATbHbIC TTOMEIIEHHS
IUTSL TIPOBEZICHUS 3aHATUH JICKIIMOHHOTO W CEMHUHAPCKOTO THIIA, TPYIITOBBIX M WHIWBUIYAITBHBIX
KOHCYJIbTAIMH, TEKYIETO KOHTPOJISI U NMPOMEXKYTOUHOM aTTeCTalluy, a TakKe MOMEIIEeHUs s
CaMOCTOSITETTLHON pabOThl M TOMENICHHS Ui XPaHEHUST M OOCITYXHBaHUS OO0OPYIOBaHUSI.
CrnenuasnbHble MOMEUICHNsT YKOMIUIEKTOBAHbI CHICIMATHU3UPOBAHHON MeOEIbI0 U TEXHUUECKUMHU
CpeAcTBaMU OO0YYEHUS, CIYKAIUMHE TS IPECTaBICHNS HHPOPMAIUU OOJIBIION ay THTOPHH.

Jns  mpoBeneHHMs 3aHATHM  JIGKIIMOHHOTO THUIMA HMEIOTCS  JIEMOHCTpallMOHHOE
obopyoBaHue.

[Ipu nmpoBeeHUM 3aHATUH JIEKIIUOHHOTO/ CEMHUHAPCKOTO THITAa UCTIONb3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE oDecneyenue:

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

- AO «Jlabopatopuss Kacnepckoro» -mpaBa Ha mporpammHoe obecriedeHue Kaspersky
Endpoint Security mms Ouszneca — CrangaptHeiii RussianAHTHBHpPYCHOE MPOTPaMMHOE
obecnieuenue Dr.Web Desktop Security Suite.

- O0O0 «/loxTop BeO» - mMpaBa Ha WCIOJIB30BaHUE TTporpammHOro odecrieuenus Dr.Web
Desktop Security Suite AutuBupyc + Llentp ynpasienus Ha 12 mec., 200 1K

€80000HO pacnpocmpansemvie NPoSPAMMbL:

- AcademicMarthCADLicense - mareMaTH4eckoe IPOrpaMMHOE OOecCIeueHnue, KOTOpoe
[IO3BOJISIET  BBINOJHATH, AHAJIM3UPOBATh  BAKHEHIIME HMHXXCHEPHbIE pacyeTbl U
0OMEHHBATHCS UMU;

- WinZip nyist Windows - mporpaMM JiIsi CKaTHsl M pacliakoBKHU (DAMIIOB;

- AdobeReader nns Windows — nporpamma juist uterust PDF ¢aiinos;

- ABBYY FineReader, DjvuReader — npunoxenust sl pacrio3HaBaHMsI, KOHBEHTUPOBaHUS
u pabotel ¢ PDF u Djvu daitnamu.

- Far Manager - KoHCOJIbHBIN (halijIOBBIN MEHEIKEP U1 ONEPALMOHHBIX CUCTEM CEMENCTBa
Microsoft Windows.

8.2 Oco0eHHocTH peanu3anMu JIMCUMIVIMHBI IS HMHBAJIWAOB W JHI C
OrPAHUYE€HHBIMU BO3MOKHOCTAMM 310POBbS

st cTyAeHTOB C OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3J0POBbsSI CO3JaHbl CHEIUATbHBIC
YCIOBHUSL ISl TIOMy4YeHHUsi oOpa3oBaHus. B 1emsiX JOCTyHMHOCTH TIOJYYEHHS BBICIIETO
oOpa3oBaHusi 1O 00pa30BaTENbHBIM MpOrpaMMaM HHBATUAAMU M JIMIIAMUA C OTPaHMYEHHBIMU
BO3MOXKHOCTSIMH 37I0POBbSI YHUBEPCUTETOM O0ECTICUNBACTCS:

1. AnbprepHatuBHas Bepcus oOQUIMaIbHOTO caita B cetn «VHTepHeT» [Is
CI1a00BUAIINX

2. 11 MHBAJIHUIOB C HAPYIIEHUSMU 3peHHUs (CITa00BUASIINE, CIEIBIC)

- TIPUCYTCTBHE ACCHUCTEHTA, OKAa3bIBAIOIIETO OOYYArOIIeMyCs HEOOXOIMMYIO TOMOIIb,
OyOnupoBaHHE BCIyX CIPaBOYHOM WHGOPMAIMU O PACHUCAHMU Y4YEOHBIX 3aHATUN; HaAIWYHe
CPEeICTB Il YCWUJICHUSI OCTAaTOYHOTO 3pEHHs, OpaillIeBCKOW KOMIBIOTEPHON TEXHUKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBH3yallbHOTO JOCTyna K WHGOpMAalMU, MporpaMmm-
CHUHTE3aTOPOB PEUU U JAPYTUX TEXHUYECKUX CPEACTB MpHUeMa-Tiepenayn yueOHoi nnpopmanuu B
JOCTYMHBIX (pOopMax AJisi CTYJEHTOB C HAPYIICHUSIMU 3PEHUS;

- 3QJIaHUS JUTS BBITIOJTHEHUS HA dK3aMEHE/3a4eTe 3aUUTHIBAOTCS ACCUCTECHTOM;

- TMHCHMEHHBbIE 3a/IaHWs BBINIONHSIOTCS Ha Oymare, HaJMKTOBBIBAIOTCS ACCHUCTEHTY
o0yJaronumcs;

3.In1 WMHBaNIMOOB U JIML C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/0POBbSl IO CIyXYy
(crmabocunplanue, rIyxue):
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- Ha 3a4eTe/’K3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIINN CTYJCHTY HEOOXOAUMYIO
TEXHUYECKYI0 IOMOIIb C YYETOM HHIMBHIYaIbHBIX OCOOCHHOCTEH (OH IOMOTAeT 3aHATh
pabouee MecTO, MepeBUTaThCS, IPOUYUTATh U OPOPMHUTH 3a/laHKHE, B TOM YHCIIE 3aIHCHIBAs MOJ
JTUKTOBKY);

- 3a4eT/9K3aMEH MPOBOIUTCS B MUCBMEHHOHU (opMme;

4. Jlns VHBAIWAOB W JIUI] C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBBS, UMECIOIINX
HapyIIEHUs OMOPHO-/IBUTATEILHOTO arlapaTa, CO3/1aHbl MaTepUAbHO-TEXHUYECKUE YCIOBUS
00ECIIeYNBAOIINE BO3MOXKHOCTh OECIPEISITCTBEHHOTO JIOCTyNa OOy4aromuxcs B y4eOHbIC
MOMENICHUS, O0BEKTY MHUTAHUS, TyaJeTHbIE W Jpyrue TMOMEIICHUS YHHBEPCHUTETa, a TaKxKe
npeObIBaHUS B yKa3aHHBIX MMOMEIICHUSX (HAJIMYUE PACIIMPEHHBIX IBEPHBIX MPOEMOB, TIOPYYHEH
U IpYTUX NPUCTIOCOOTICHU).

- TNHACHMCHHBIC 3aJlaHMs BBIMOJTHIIOTCS HA KOMIIBIOTEPE CO CIEIHATH3UPOBAHHBIM
MIPOTPaMMHBIM 00€CTIeYeHHEM MIIM HaIMKTOBBIBAIOTCS] aCCUCTEHTY;

- 10 JKEJIAHUIO CTYJICHTA SK3aMEH MPOBOAMTCS B YCTHOH opme.

OOyuaromyecs: U3 YUCIa JIUI ¢ OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI 00ECTICUEHBI
ANIEKTPOHHBIMHE 00pa30BaTEILHBIMU pecypcaMu B (opMax, aJalTHPOBAHHBIX K OTPAHUYCHUSIM
UX 3JI0OPOBBSL.
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JUCT U3MEHEHUM (JIONTOJTHEHUN)

B pabouyI0 MPOrpaMMmy Mo JTUCHHUILUIMHE «ANTredpa, TeOMETPHS U TOTIOJIOTHSD)
o HarpasjieHuto moarotoBku 09.03.01 — MudopmaTika v BEIYUCIUTEIbHAS TEXHUKA
(ITpopuns: ABTOMAaTH3NPOBAHHBIE CUCTEMBI 00paOOTKH HH(OPMAIH U YIIPABICHHS)
Ha Y4EOHBIN TOJT

Neni/mm JaemeHT (myHKT) PII/{ Hepeuenn BHOCHMbIX

N . Mpumeyanue
H3MeHeHU (JIONOJHEeHNH)

OO6cyxeHa 1 peKOMEH/J0BaHa Ha 3acefaHuu Kadeapsl anreOpsl U TuddepeHIaIbHbIX
ypaBHEHUI MPOTOKOJ Ne or" " 20 T

3aBenyroumii kadenpoit /]

Ipuioxkenne 1
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Pacnpenesienue 0a/1J10B TeKyLIero U py0exHoro KOHTpOJIf

M Buo konmponsa Cymma bannos

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

1. Iocewenue 3anamuii 00 10 6annoe | 0o 3 6. 00 30. 00 46.

2. Texkywiuit KOoHmpoJip: 00 30 6annoe | 0o 10 o. 00 10 o. oo 100.
Omeem na 5 6onpocos om () 00l5 0. om () 0o 56. om000356. | om0Ooo356.
ITorHBIN TpaBUIBHBIN OTBET | 110 15 GaymoB 5 Oa1oB 5 OaJUIoB 5 OamioB
Henomnxbrit mpaBUIbHBIN ot 3 nol5 ©. or 1 no 56. ot 1 1o 56. ot 1 go 56.
OTBET
OtBeT, copepKamui 00. 00. 00. 06.
HETOYHOCTH, OIIHOKH
Buvinonnenue om 0 0o 100. om () 0o 36. om () 0o 36. om 0 0o 46.
CamocmosamenbHolX
3a0anuil (pewienue 3a0ay)

3. | Pybestcuwtit KoHmpo.ib 00 30 6annoe | oo 10 é. 00 10 6. 00 10 6.
TECTUPOBAHUE ot 0- 1o 150. ot 0- o 56. ot 0- 1o 50. ot 0- 1o 50.
KOJUIOKBUYM ot 0 no 150. or 0 o 50. or 0 1o 5 ©. ot 0 10 50.

4. | Hmozo cymma mexkywiezo u
Pyobesrcrnoz0 Konmpons 00 70 6annoe | 0o 23 6annoe | 0o 23 d6annoe | 0o 24

oannoe

5. IlepBbiii 3Tan (0230BbIii)

YPOB€HBb) — OlleHKA He MeHee 360. | He MeHee 120. | HE MeHee HE MEHee
«YAOBJIETBOPUTEJIbHO» 126. 126.

6. Bropoii 3Tan menee 700.

(mpoaBuHYTHIIT) ypoBeHb) | (51-69 6.) MmeHee 230. meHee 230. MeHee 240.
— OIIEHKA «XOPOII0»

7 Tpernii 3Tan (BbICOKHIA
YPOBEHB) - OIlleHKAa He meHee 700. | He MeHee 230. | HE MEHee HE MEHee
«OTJIMYHOY» 236. 246.
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IlIkana oyenuganusn naanupyemsvix pe3yiomamos 00yuenus

TeKywuim n pybexkHbii KOHTPOb

Cemectp [IIxana oueHuBaHUs
0-35 6amnoB 36-50 6amioB 51-60 GannoB 56-70 GannoB
YactruuHoe [Tonnoe wim | [lonnoe nmu | [lonHoe mnocemenne
MoCeIIeHNe YaCTUYHOE YaCTUYHOE ayAUTOPHBIX
ayIUTOPHBIX MOCEIICHHE MOCEIICHHE 3aHATHH.
3aHATUH. ayJIUTOPHBIX ayJIUTOPHBIX [lonHoe BbINOJIHEHHUE
1 Heynosnersopu- | 3aHATHI. 3aHATUH. MPAKTHYECKUX padoT.
TEJIbHOE Yactuynoe [Tonnoe Brinonuaenue
BBITIOJTHCHHE BBITIOJTHCHHE BBITIOJTHCHHE KOHTPOJIBHBIX PadoT,
MPaKTUYECKUX MPaKTUYECKUX MPaKTUYECKUX TECTOBBIX  3a/IaHHM,
pabor. Ilmoxas | paGor. pabor. OTBETHI Ha
MOATOTOBKAa K | BeimonHeHue Brinonnenue KOJUIOKBUYME Ha
OaJTbHO- KOHTPOJIBHBIX KOHTPOJIBHBIX OIICHKY «OTJIUYIHOY.
PEUTHUHTOBBIM paboT,  TECTOBBIX | pabOT, TECTOBBIX
MEpOIPUATHAM. | 3aJaHUM, OTBETHI HA | 3aJaHUN, OTBETHI
Crynent HE | KOJUIOKBUYME  Ha | HA KOJUIOKBUYME
JOTYCKAaeTCsl K | OLEHKY Ha OIICHKY
MIPOMEXKYTOUYHOM | «yJOBIETBOPUTE- «XOPOLIOY.
aTTeCTaIN JILHOY.
Hpomeofcymouuaﬂ ammecmauun
Cemectp [Ixana oreHUBaHM
Heynosner- | YnoBieTBOpUTENBHO Xopouio OTnuuHo
BOPHUTEIILHO (61-80 6ammoB) (81-90 6ammoB) (91-100 6anoB)
(36-60
OaJIIOB)
CryneHnt CtyneHt umeetT | Ctyaent umeer S1- | CTyneHT  umeer
umeer 36-60 | 36-50 OGammoB mo | 60 6amnoB mo utoram | 61-70 GammoB 1O
6aioB IO | UTOraM TEKYIIEro H | TEKYIIEro U | ATOTaM TEKYILETro
UTOram pyOexxHOTrO pyOexxHOTrO u pyOexxHOTrO
1 TEKyLIEro U | KOHTPOJI, Ha | KOHTPOJI, Ha | KOHTPOJI, Ha
pyOexHOrOo SK3aMeHe Jan | sK3aMeHe Jan | IK3aMeHe Jan
KOHTPOJIA, HA | MOJHBI OTBET HAa | IOJHBIA OTBET Ha | ITOJIHBIA OTBET HA
9K3aMEHE HE€ | OIMH  BONPOC U | OOMH  BOOPOC U | OAMH BOMNPOC H
Jlal  TMOJIHOTO | YaCTUYHO YaCTUYHO YaCTUYHO
OTBETa HHU Ha | (IMOJTHOCTHIO) (IOJTHOCTBIO) (IOJTHOCTBIO)
OJIMH BOIIPOC, | OTBETUJI HA BTOPOM, a | OTBETWJI HAa BTOPOM. | OTBETHII Ha
HE caenan | npumep cuenan He | I[Ipumep CIEJIaH | BTOPOH, U IPUMEDP
puMep. BEPHO. BEPHO. CHEJaH
MPaBUIIBHO.
CryneHnt CtyneHt nmeeT | CTyaeHT umeeT | nu ke CTyaeHT
UMeeT 46-60 OammoB 1o | 61 — 65 OGamoB mo | Ha o0a Bompoca
36-45 OamioB | UTOraM TEKYIIETO M | UTOTaM TEKYIIEro M | OTBETHJI BEPHO, a
1o UTOTaM | pyOeXHOTro pyOexxHOTrO B 3aJauye, €cTh
TEKYLIEro M | KOHTPOJIs, Ha | KOHTPOJI, Ha | HETOYHOCTH,
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pyOe)KHOTO
KOHTpOJIsl, Ha
9K3aMEHE JIall
MOJHBIA OTBET
TOJILKO Ha
OIUH BOIIPOC,
a npuMep
clleaH
HEMPABUIIBHO.

IK3aMeHe aan
MOJIHBIA  OTBET Ha
OIWH BOIPOC HIH
YaCTUYHO  OTBETHUII
Ha o00a Bompoca, a
pUMep HE CIENaH.

CryneHT wuMeeT 110
UTOraM TEKYLIero Hu
pyOexKHOTO
KOHTPOJIS 61-70
0ayIoB Ha HK3aMEHe
HE Jal  IOJHOTO
OTBETa HU Ha OJUH
Bompoc. B pemennn
npuMmepa ecTb rpyoas
omunoKa, KOTopast
HOBJIMsJIAa HAa OTBET,
BCJIE/ICTBUE 4ero
OpuMep caelaH He
BEPHO

DK3aMEHE Jain
IOJIHBIA  OTBET HA
OIMH  BONpPOC H
YaCTUYHO OTBETHJI HA
BTOPOW, U B IIpUMEPE
€CTh HEJI0YETHI,
KOTOpBIE HE
MIOBJIUSJIM HA OTBET.

Crynent umeer 66-
70 6aIoB 1O UTOTaM

TEKYILIETO H
pyOexxHOTO

KOHTPOJIs, Ha
JK3aMCHE Ian
MOJIHBIN OTBET

TOJIBKO HAa  OAWH
Borpoc. B mpumepe
ecTh HETOYHOCTH,
KOTOpbIE HE
IIOBJIMAIN HA OTBET.

KOTOpBIC
TTOBJIHSITA
OTBET.

HE
Ha
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