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Conep:xanue



1. Ilean u 3apa4um oCBOEHMSsI AU CIUILIMHBI.

OpnHOM M3 LEHTPaJbHBIX AMCLUUIUIMH MaTeMaTUKU SBIISETCS anredpa u ee MpUIIoKEHUs.
Ee anemeHTHI M3y4aroTCsi, HayMHAsl CO IIKOJIBHOTO Kypca MaTeMaTUKH KOH4Yas IMPOrpaMMOM
By3a. [ TaBHBIMU LETSIMH TUCIUIUIMHBI «AJre0pa, TeOMETpHs U TOMOJIOTHDY, IPENoAaBaeMoi Ha
IIEPBOM KypC, SIBJISETCS MEPBOHAYAIbHOE H3y4YE€HHE OCHOBHBIX alreOpanyeckux CTPYKTyp M
nanpHelmue (GopMupoBaHHE y CTyAEHTa anredpandyeckoro aOCTPaKTHOIO MBILUICHHS, Tak
HE00XOIMMOT0 B CBSI3U C IIPOUCXOIAIICH MaTeMaTH3alMel BCeX OTpaciaei 3HaHUs.

[lpn u3ydyeHuu Ha MepBOM Kypce AUCLUILIMHBI «AJreOpa, reoMeTpusi U TOMOJIOTUS»
3aKJIa/IbIBAIOTCd U PA3BUBAIOTCS OCHOBBI TAaKWX aOCTPaKTHBIX pa3fesioB KaK TEeOopus TpyII,
KOJEll, TOJE€H W BEKTOPHBIX MNpocTpaHCTB. CTYyAEHT MNOIKEH 3HaThb OCHOBHBIE METOJbI
dbopmanuzauy, ajlroOpUTMHU3ALMU W peaTH3alUyd YHUCICHHBIX, MAaTEeMaTHYECKUX MOJEe;
JOJDKEH BIIAJETh MaTEMaTUUECKUMU METOJIaMU aHallM3a U CUHTE3a ONTUMHU3ALUOHHBIX CHUCTEM.
Pemenuto yka3aHHBIX MpoOJIeM CIOCOOCTBYeT AHMCUUIUIMHA «AureOpa, TeoMeTpus u
TOTIOJIOTHSI.

Ilenu oucyunnunoi:
* mody4yeHue 0a30BBIX 3HAHMK MO anredpe: ONmpeAeNUTeNH, MaTpUYHas ainredpa U pelieHue
CUCTEM JIMHEHHBIX YPaBHECHHH, KOHEYHOMEPHBIC JIMHEWHBIC IIPOCTPAHCTBA U JIMHEHHBIC
OIepaTopbl, OCHOBHBIE CTPYKTYPbl COBPEMEHHOW anreOphl, OMIMHEWHBIE M KBaJpaTUYHbIC
¢bopMbl;
* [IOJIy4E€HHE 3HaHUHN 110 TEOMETPHH;
* (hopMHpOBaHME YMEHUU M HABBIKOB I10 MCIIOJIb30BAHMIO JIOTUYECKOIO amrmapaTta B MpoLecce
o0yJeHus;
* [IOJIyYeHHE IPEACTaBICHUS O IPoOIeMax 0O0CHOBAHUS MaTEMATUKH;
* pa3BUTHE JIOTHYECKOTO MBILIUICHUS;
*opMUpOBaHME  HCCIIEAOBATENbCKUX  yYMEHUH  OOLIEHAy4yHOro, CHELUAIU3UPOBAHHOTO
MaTeMaTHYECKOT0 U METOAMYECKOTO XapaKTepa;
*(¢popMHpOBaHNE HABBIKOB BJIQJICHUS COBPEMEHHBIMHM METOJAaMM aHaJlM3a HAayyHOM U Hay4HO-
METOINYECKON JIUTEPATYPBHI.
3aoauu oucyunaunl:
® 3aJI0’)KUTh 0a30BbI€ 3HAHUS, HEOOXOJUMBbIE JUIsl OCMBICJICHHUS MaTEMAaTUYECKUX U TUCLIUIUIMH;
® YCBOEHHUE CTYJAEHTaMU OCHOBHOI'O TEOPETHUUYECKOI0 MaTepualla Kypca;
® BiajieHUe a0CTPAaKTHBIMU MPUEMAMHU IOCTPOEHHUS AIreOpandeckux CTPYKTYp C 3alaHHOM
CHUCTEMOM OIlepaluil;
* BiajeHue anredpoil MaTpuis;
® cBOOOJHOE OOIIECHNUE CTYACHTOB C JIMHEHHBIMH MTPOCTPAHCTBAMU M UX MPEOOpPa30BAHUSAMU;
® BJAJICHUE 3HAHUAMU 10 KBAaJPaTHUHBIM (opMam;
® 3HaHUE TEOPUM KPUBBIX U IOBEPXHOCTEH BTOPOTO MOPSIIKA;
® YCBOEHHUE CTYACHTAMHU ITPOCTEHIINX 3a7a4 aHAIUTUIECKOW T€OMETPHH;
* cdopMHUpOBaTH YMEHHUSI MPUMEHATH MOIYYECHHBIC 3HAHUS ISl PELICHUs alreOpandeckux u
reOMETPUUYECKUX 3a/1aY;
® cdopMHupOBaTh HABBIKM MaTEMaTHYECKOTO MOEITUPOBAHHS MBICIUTEILHOTO TIpolecca B
Pa3IUYHBIX TPEIMETHBIX 00JIACTIX;



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

® JaTh NpPEJCTaBICHHE O COBPEMEHHOM COCTOSHUM HAay4HbIX HCCIIEJOBaHMM B oOnactu
areOphl U COMPSKEHHBIX ¢ HEH 00JIacTAX 3HAHUIMA.

2. Mecro mucuuniaunsl B crpykrype OIIOII BO
HucrunimHa  «Anrebpa, TeOMETpHsT ¢ TOMOJIOTHSD  SIBJISICTCS  TUCHUTITUHOMN
obs3atenpHOM wactu broka 1 (51.0.04.02) ocHOBHOH 00pa3oBaTenbHON MPOrpaMMBbl TI0
HAaMpaBJICHUIO  TOJATOTOBKH 09.03.01 Wadopmatuka ¥ BBIUMCIUTEIBHAS TEXHHKA.
Ee BxiroueHune B y4yeOHbIM MjaH ¢ HEPBOr0 CeMecTpa IMEPBOT0 Kypca ONpPENENsieTcs TeM
¢dakTOpoM, UYTO ¢ Kypca BbIcIIed anreOpsl W aHATUTUYECKOM TIE€OMETPUM HAYMHACTCA
MaTeMaTHyecKkoe 00pa30BaHKe MO IPYTHM TUCIUILIMHAM.

3. TpeGoBaHus K pe3yJbTaTaM OCBOCHHUS COAEPKAHUSA IUCHUNINHBI.

B coBokymHOCTH ¢ APYrUMHU AUCHUIUTMHAMH TPO(uins «ABTOMaTH3UPOBAHHBIE CHCTEMBI
00paboTku MH(OpPMAIMKM W YIPABICHUS» NUCHUIUIMHA «Anredpa, TeoMeTpus U TOMOJOTHUS
HampaBieHa Ha (opMmupoBaHue oobugenpogeccuonanvuvix komnemenyuu (OIIK) B
coorBerctBuu ®I'OC BO 3++ u OIIOII BO mno nanpaiaenutro noaroroBku 09.03.01
Nudopmaruka 1 BeIUMCIUTEIbHAS TEXHUKA (KBamUUKalKs (CTETICHBIO) «OaKanaBpy):

CrocoGeH TpPHUMEHATh €CTECTBEHHOHAy4YHbIE M OOIIEHH)KEHEPHbIE 3HAHUSA, METO/bI
MaT€MaTUYeCKOr0 aHallM3a U MOJCIHUPOBAHUSA, TEOPETUYECKOTO U HKCIEPUMEHTAIBLHOTO
uccienoBanus B mpodeccruonanbHol aesarenbHoctu (OIK-1).

WNunukaropsl noctmkenus kommnereniuu OITK-1:

- CHOCOOEH OCBOMTH OCHOBBI BBICHIEH MaTeMaTUKH, (PU3UKH, OCHOBBI BBIYMCIMTEIBHOM
TEXHUKH U nporpammupoBanust (OITK-1.1);

- Ccrmoco0eH pemaTh CTaHAApPTHBIE NPO(ecCHOHATbHBIE 33Jauyd C NPUMEHEHUEM
€CTECTBEHHOHAYYHBIX M OOIIEWH)XCHEPHBIX 3HAHMI, METOJIOB MaTEMAaTUYECKOTO aHaIM3a U
moaenupoBanus (OI1K-1.2);

- CIOCOOEH MPUMEHHUTH HABBIKH TEOPETHYECKOTO U IKCTIEPUMEHTAIEHOTO UCCIICIOBAHUS
00BeKTOB ipodeccnonanbHoi nestensHocT (OITK-1.3).

B pesynbpTaTe ocBOCHMS TaHHOW JUCITUTUTMHBI 00YUYaIOIIUACS JTIOJDKEH:

3HaTBh: OCHOBHBIE MOHATHS W pPE3yJbTaTbl MO ainredpe (Teopus MaTpHL, CHUCTEMBI
JUHEWHBIX ypaBHEHUH, JIMHEWHbIE TIPOCTPAHCTBA M JIMHEWHBIE MpeoOpa3oBaHUs, COOCTBEHHbBIC
BEKTOPHI M COOCTBEHHBIC 3HAYEHUS, KBaJapaTH4HbIEe (HOPMBI, OCHOBBI TEOPUHU TPYIII U KOJIEI);
MpOCTEiIre MOHITUS aHATUTUYECKON U nuddepeHInaIbHOM reoMeTpUH (BEKTOPHI U OTlepaliu
HaJl HUIMU, CKaJSIPHOE W BEKTOPHOE MPOM3BEICHUE BEKTOPOB, MIpsAMasi JTMHUS Ha TUIOCKOCTH U B
MPOCTPAHCTBE, IIOCKOCTh B MPOCTPAHCTBE, HOPMalb M OMHOpPMallb, KPUBH3HA U KpY4YCHHE
TIJIOCKOU KPUBOIA).

Ymerb: pemath CUCTEMbl JIMHEMHBIX YPAaBHEHUM, BBIYUCIATH  ONPEAEITUTENH,
KaHOHUYECKHI BUJ MaTpHUILl JUHEHHBIX ONEpPaToOpOB, IPOBOJAUTH OMNEPALMHM HAJ MaTpuUaMu U
HaxOJIUTh UX PAHT, PELIaTh 33/1a4d aHATUTHUYECKOM reOMETpPUM Ha IUIOCKOCTH M MPOCTPAHCTBE,
KJIaCCU(UIIMPOBATh alredpandeckue CTPYKTYphl, BBIYUCIATH 0a3uc U Pa3MEpHOCTh JIMHEHHOTO
MPOCTPAHCTBA, MPOBOAMTH OINEpalMyd HaJ JIUHEHHBIMM TOJANPOCTPAHCTBAMHM,  HAXOIUTh
KAaHOHMYECKHI ¥ HOPMAJIbHBIN BUJ KBaJApaTUUHBIX (OPM, HAXOIUTh COOCTBEHHBIE BEKTOPHI U



COOCTBEHHBIE 3HAYECHHs JUHEWHOTO TPEoOpa3OBaHMs, BBIYHUCIATH KPUBHU3HY M KpydeHHUE

KPUBBIX.

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

aHajuM3a JUIsl M3yYeHUs] T€OMETPUYECKHX CBOMCTB (pUIYyp Ha IUIOCKOCTH W B TPOCTPAHCTBE,

anmnaparoM TEOPHH KPUBBIX U ITIOBEPXHOCTEH.

4. ConepxaHue M CTPYKTYPA AU CHHUILIHHBI

Taonuua 1. Cooepircanue Oucuunaunvl «Anzeopa, 2eomempus u MmMONOIAOUAY,

nepeueéHb OUCHOYHbIX cpedcme U KORmpoJiupyemavlx Komnemem(uﬁ

Ne HaumenoBanmue Conep:xanue pasaena Koxa xonTpo- dopma
m\n pasziena JHpyeMoH TeKyIero
KOMIIETEeHIIUH KOHTpOISt
(WJIM ee YacTH)
1 2 3 4 5
| 1 cemecTp

1 | Anrebpandeckue bunapnas anreOpandeckas OIIK-1 K, KP, PK, T,
CTPYKTYphl C OAHOM M | omepatuus. ['pymnisl, Kojbla, moias 1 YO
TBYMSI OMHApHBIMU | X CBOWCTBA.
orepanusImMu.

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

TeopeMa 0 uwucile IEPECTAaHOBOK.
YeTHoCTh MepecTaHOBKU. HBEpCHs
U TPaHCHO3UIMUS B MEPECTAHOBKAX.
Omnpenenenue MOJICTAHOBKH.
YMHOXKEHUE TIOACTAHOBOK U €€
CBOMCTBA. JICKpEMEHT.

3 Cucrembl nuHeninbiX | Knmaccuduxamms  CJIY. Meron OI1IK-1 K, KP, PK, T,
ypaBHenuit (CJIY) wu | I'aycca. Cucrembl KpamepOBCKOTO YO
METOJIbI UX pemenus. | tuna. @opmyina Kpamepa.

4 | Teopus Onpenenurenu: oTpeieIcHueE, OIIK-1 K, KP, PK, T,
orpeAenuTeNeH. CBOICTBAa M METOJbI BBIYHCIICHUS. YO

MuHopBI u anredbpanyveckue
nononHeHusa. Teopema Jlammacca.
Teopema 00 oTIpeIeTTUTEINe
npousBeneHuss marpuil. OOpaTHas
MaTpuIa.

5 | JIuneiinas JIuHeiHO 3aBHcHMas W JIUHEHHO OIIK-1 K, KP, PK, T,
3aBUCUMOCTb. HE3aBUCUMAasi COBOKYIHOCTb CTPOK YO

Uccaenosanue CJIIY.

(cTon6110B). Panr

Teopema.

MAaTpPHIIBL.
Metoapl  BBIYHCIICHUS
panra wMatpunpsl. OOmas cxema
HCCIEAOBAHUS CHUCTEM JIMHEWHBIX

ypaBHeHuil. Teopema Kponekepa-




Kamenu.

BexTopnas anreOpa.

Cucremsl KoopauHar. BekTopsl,

omepauuu Hax Humu. Cucrema
BEKTOPOB. JIMHEHHasT 3aBUCUMOCTb.
Panr m 6a3uc cucTeMbl BEKTOPOB.
CkanspHoe,

CMCIIaHHOC

BEKTOPHOE 51
MIPOM3BEICHUE
BEKTOPOB.

OIIK-1

K, KP, PK, T,
yO

JImueitHoe
MIPOCTPAHCTBO u
JIMHEHHOE
npeodpa3oBaHue
BEKTOPHBIX
MIPOCTPAHCTB.

Jluneiinoe (BeKTOpHOEC)
bazuc Hu
Omneparuu HaJI

EBximnoBo

IIPOCTPAHCTBO.
Pa3MEpPHOCT.
MOJITPOCTPAHCTBAMM.
npoCcTpaHCTBO. OpTOroHANbHBIE U

0a3HChI.
JIMHEHHOTO

OPTOHOPMHPOBAHHBIE
Marpuna

npeoOpa3oBaHuUs. CoOcTBEeHHBIC
3HAYEHUS U COOCTBEHHBIC BEKTOPHI

JUHEMHOT0 MpeoOpa3oBaHusl.

OIIK-1

K, KP, PK, T,
YO

KBagparuunsie
(hopMbI.

KBangpartuunsie Qopmbl, panr wu
MaTpuua.

KBaJpaTUYHOMN

[IpuBenenne
bopmbI K
KaHOHHYECKOMY M HOPMAaJbHOMY
BH]Y. Meron
[TonoxurenbHO
KBaJIpaTUYHbIE

Jlarpanxa.
ornpezeNeHHbIe

(bopMBI.
unepuuu. Kpurepuii CunbBectpa.

3akoH

OIIK-1

K, KP, PK, T,
vVO

[Ipsimast 1 IIOCKOCTH B
MIPOCTPAHCTBE.

[enenue oTpe3ka B JAHHOM
IIpsamas Ha

Paznmuyannie BUbI

OTHOILICHUHU.
IUIOCKOCTH.
yYpaBHEHUS NPSMON HA IUIOCKOCTH.
PaccrosiHMe OT TOYKM O IPSIMOM.
B3anMHOe pacnonoxkeHue — AByX
OpsAMBIX. YpaBHEHHE IIPSIMOM U
IIJIOCKOCTH B

Bzaumnoe

IIPOCTPAHCTBE.
pacIoJIOKEHUE  JIBYX
NpSAMBIX, MNPAMOW M IUIOCKOCTH,

ABYX IUIOCKOCTEM B MMPOCTPAHCTBE.

OIIK-1

K, KP, PK, T,
YO

10

JIuHUYM U IOBEPXHOCTHU
BTOPOTO MOPsIKA

Onmurc, runepOona, mapadoia u ux
KaHOHUYCCKUC YPAaBHCHUA, BLIBO.
OO0wee

Knaccudukarus [1BII.

ypaBHEHHE.

OIIK-1

K, KP, PK, T,
yO

11

OJIEMEHTHI TOIIOJIOTHH.

[Inockue u  mpoOCTpaHCTBEHHBIE

kpuBble. Hopmanb, OuHOpMab,
KPUBM3HAa U KpY4YEHUE IUIOCKOH

KpHUBOW. DJIEMEHTHI TONOJIOTHH.

OIIK-1

K, KP, PK, T,
YO

7




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

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

TOM YHCIIE JIEKIUOHHBIX — MPAKTUYECKUX (CEMUHAPCKUX) —

camocTosITelTbHasl paboTa cTy/ieHTa 47 4acoB; 3aBepIIaeTcs 3k3aMeHoM (27 4acoB).

CTpyKTypa IMCUHUILIMHBI

Tadauua 2. Obwaa mpyooemxocmsy oucuyuniaunvl cocmaensem 3 3.e0.(108 uacos)

pr,[[O@MKOCTL, 4acoB / 3aYCTHBIX CIAWHUI]

Bun paborer I cemectp BCETO
Oo0mas Tpy10eMKoCTh (B 4acax) 108 108
KonTakTHas padora (B yacax): 34 34
Jlexyuonnwie 3anamus (J1) 17 17
Ipaxmuyeckue 3ansmus (113) 17 17

Cemunapckue 3ansmus (C3)

He npedycmompenvi

He npedycmompenul

Jlabopamopuvie pabomut (JIP)

He npedycmompenol

He npedycmompenul

CamocrosiTesibHAsE padora (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 npedycmompensi
Kontponbnas padota (KP) 12 12
CamocTosiTeIbHOE U3YUECHHE Pa3/IeTIoB 35 35

Kypcogoii mpoekt (KII), kypcoBas pabota (KP)

He npedycmompena

He npedycmompena

IToaroroBka U NPOXOXKACHHUE IPOMEKYTOUHOU
aTTecTaluu

27

27

Bua npoMeKyTo4HOI aTTecTAMU

IK3aMeH

JK3aMeH

Taoauua 3. Jlekyuonnvle 3auamus

Ne Tema
n/n
1 cemecTp
1 AnreOpandeckue CTPYKTYPhI C OJTHOM M IByMsI OWHAPHBIMH OTICPAITUSIMH.
Lenv u 3a0auu usyuenus memol — AaTh ONPEIEIICHUS NOHATUN T'PYMIIbI, MOATPYIIIbI, a0ereBoi
IpYIIbl, KOJbLA, JIEIUTENECH HyJIs B KOJbLE, MOJS M XapakTepucTHKW mnoisd. llpuectn
MIPUMEPBHI.
2 Teopus marpuu. [lepecTaHOBKU U MOACTAHOBKHU.
Lenv u 3a0auu usyuerus memwvl — U3y4YUTh MATPHIIBI U OTIEPAIlUN HAJ HUMH, OOpaTHasi MaTpHIL..
O003HauUNTH CBOMCTBA, KOTOPHIMH 00JaNAIOT ONEpaluu Haj Marpuuamu. Jlate onpeneneHus
MOHSATUN TMEepecTaHOBKa, MOJACTAHOBKA, MHBEPCHUSI B NEPECTAHOBKE, TPAHCIIO3UIIMS, YETHOCTb,
YMHOKEHHUE MOACTaHOBOK, IEKPEMEHT, IUKINYECKasl M0ACTaHOBKA. Hayuuth pemars npumMepsl
10 JAHHOM TeMe.
3 Cucrembl auHeHbIX ypaBHeHUH (CJIY) 1 MeToAbl UX pelieHusl.




Lenv u 3adauu uszyuenusi memvl — wn3yuntbh Meron Il'aycca m Qopmynsr Kpamepa mis
HaXO0X/IEHUS PEILIEHUsI CUCTEMbI. PaccMOTpeTh MaTpUUHBIA METOJT PELLIEHUS] CUCTEM.

Teopust onpeaenuTenei.

Lenv u 3a0auu uzyuenuss memvl — BBECTH TIOHATUE OINpPEAETUTENS n-TO MOPsAKa, MUHOPHI U
anrebpandecke JoNodHEHUs. M3yuuTh CBOiicTBa ompenenurens. PaccMoOTpeTb MeTObI
BBIUMCIICHUS OMpeIeNIUTeNIe BIcIuX cTenene. [lokasaTe Ha mpumepe.

Jluneiinas 3aBucumocts. Uccnenosanue CIIY.

Llenv u 3a0auu uszyyenuss memuvl — u3yuuTh kputepuit coemectnoctu CJIY (Teopema Kponekepa-
Kanemmm), ognoponusie CJIY u QyHmamMeHTanbHYIO cucTeMy pemieHuit ogHoponaHou CJIY, a
TaKxke cxeMy uccienoBanus cucreM. ChopMynupoBaTh U JOKa3aTh TEOPEMY O UUCIIE PEIICHUI
oCP

Bexropnast anre0pa.

Llenv u 3a0auu u3yuenuss memvl — WU3YyUYUTh TOHITHS BEKTOPbl W OMNEpald HaJ HUMH,
KOJUTMHEApHbIE U KOMIUIAHAPHBIE BEKTOPA, paBHBIC BEKTOPHI U JJIMHA BEKTOpa. BBECTH MOHITHS
CKaJIIPHOTO, BEKTOPHOTO M CMEUIAHHOTO IPOW3BE/ICHUs] BEKTOPOB U €ro CBOMCTBa. BriBecTn
bopMyIy Ui HAXOXKJIEHUS CKAJIIPHOTO, BEKTOPHOTO M CMEIIAHHOTO MPOU3BEICHUS BEKTOPOB B
KoOpauHAaTHOHW (hopme. BBecTn moHsTHE MTpaBoii TPOHKH.

JluHeiHOe MPOCTPAHCTBO U JMHEHHOE MpeoOpa3zoBaHNe BEKTOPHBIX MPOCTPAHCTB.

Lenv u 3a0auu usyyenus memvl — 0amsv OnpeoeieHue TUHeUH020 NPOCMpaHcmea, baszuca u
PA3MepHOCIU  JIUHEUH020 NPOCMPAHCMEd, JUHENH020 Npeodpa308aHus, onepayuu Hao
JIUHEUHbIMU NPOCMPAHCIEAMU U ONEePamopamu, OpPMOSOHANbHBIU U OPMOHOPMUPOBAHHBIN
eexmop u 6azuc. [{amv meopuio Eexnuoosa npocmpancmea.

KBanpatuunbie popmsbl.

Lenv u 3a0auu u3zyueHuss memwvl —IaTh ONPEAETICHUE IOHATUS KBaJpaTHYHON (OpPMBI, ee
KaHOHWYECKMHA U HOpMaJIbHBINA BUJ. Hay4unTh NpUBOANTE CUCTEMY BEKTOPOB K IJIaBHBIM OCSIM U
peliaTth 3aJaHus 10 JaHHON TeMe.

[IpsiMast ¥ MIOCKOCTH B IPOCTPAHCTRBE.

Llenv u 3a0auu uzyyeHus memvl — U3yUUTh PA3TIUYHbIC BUbI YPaBHEHUS MPSIMON HA TUIOCKOCTH
Y TJIOCKOCTH B MIPOCTPAHCTBE, a TAKXKE OTKJIOHEHHWE TOUYKU OT MPSAMOMU U OT MIIOCKOCTU. BriBecTn
yCIIOBHE TapasieIbHOCTH M TMEPHEHAUKYISIPHOCTH MPSAMBIX Ha IUIOCKOCTH U TUIOCKOCTEH B
MIPOCTPAHCTBE, YroJl MEXIY HPSIMBIMH B TMPOCTPAHCTBE U IJIOCKOCTSIMHU, a TaKXKE YCIOBUSA
MapajuieIbHOCTH U MEPIIEHIUKYISIPHOCTH.
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JIuHMY 1 OBEPXHOCTH BTOPOIO MOPSAKA.
Lenv u 3a0auu uszyuenus memor — n3yuntb KBII u IIBIl, ux uaBapuantsl 1 Tunsl. Hayuurts
npuBoauth KBII u IIBII k kaHOHUYECKOMY BUIY.
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OJEeMEHTHI TOIIOJIOTHH.

Lenv u 3a0auu uzyyeHus memsvl — BBECTH OCHOBHBIE MTOJIOKEHUSI TEOPUHU TOMOJIOTHHUU, & UMEHHO
IIJIOCKKE M MPOCTPAHCTBEHHBIC KpuBhIe, HopMass, OMHOpMallb, KpUBH3HA M KPYUYCHHUE TUIOCKOH
KpUBOW. DJIEMEHTHI TOMOJIOTUH.




Tabauua 4. Ilpakmuueckue 3anamus

Ne Tema
n/n
1 cemecTp
1 Onpenenurens 2-1o U 3-ro MOPSJIKOB.
2 Martpuusl. Onepanuu Haj Matpunamu. CBoiicTBa onepaui.
3 IlepecranoBku. YetHocts. MHBepcusa. TpaHCIIO3ULMS B IEPECTAHOBKE.
4 IToncranoBku. YeTHOCTh. Y MHOKEHHE TOACTaHOBOK. CBOMCTBA. 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 ONPEIEIIUTENEH BBICIIUX MOPSAKOB.
11 OOpatHas MaTpula 1 Crioco0bl €€ HaX0XKICHUSI.
12 MatpuuHblii coco0 perIeHus: CUCTEM JIMHEWHBIX YpaBHEHUI.
13 JluHeitHast 3aBUCHMOCTh COBOKYITHOCTH CTPOK (CTOJIOIIOB).
14 Panr matpuiiel. MeTo1bl BHIYMCIICHUS pAHTa MaTPUIIBI.
15 Uccnenosanue cucrem nuHenHbIX ypaBHeHuid. Teopema Kponekepa- Kamnesnmu.
16-17 | Onnoponnbie cuctembl. @yHaameHTabHas cuctema peuenuid (OCP).
18 BexTops! u onepanuu Hajg HUMH. JInHeliHas 3aBucuMocTh. CBOICTBA.
19 PaHr u 6a3uc cucTeMbl BEKTOPOB.
20 CxansgpHoe NMpou3BEJCHUE BEKTOPOB.
21-22 | BekTopHOE M CMEIIaHHOE TTPOU3BEICHNE BEKTOPOB.
23-24 | Jluneiinoe apudmernyeckoe NPOCTpaHCTBO. JIMHENHOe (BEKTOPHOE) MPOCTPAaHCTBO. baswmc u
pa3MepHOCTb.
25 [ToampocTtpancTo. Cymma u nepeceuenue noanpoctpancts. Popmyia ['paccmana.
26 EBknmunoBo mpoctpanctBo. OpToroHanbHbIE W OPTOHOPMHUpOBaHHBIE Oasucel.  [Ipomecc
OpPTOTOHATIU3ALIUY.
27-28 | Ilpsamas Ha MIOCKOCTH. PaznuuHble BBl ypaBHEHHS IPSIMOW Ha IJIOCKOCTH. PaccrosHMe OT
TOYKH JI0 TIPSIMOM.
29 IInockocTh B ipocTpaHCTBE. Pa3inuHble ypaBHEHHUS INIOCKOCTH.
30 Yroa Mexy IIOCKOCTSMU. Y CJIOBHSI MapaJlIeIbHOCTH U NEPIIEHIUKYIIPHOCTH IUIOCKOCTEH.
31 IIpsimast B mnpoctpaHcTBe. llpsimMass u mimockocTs B mpocTpaHcTBe. KaHoHuueckoe u
apaMeTpUUECKUe ypaBHEHUS MIPSIMOM.
32-33 | Okpy)HOCTb, IJUIUIC, Tapadona u runepbona. KaHoHWYECKOe ypaBHEHHUE, IKCIEHTPUCHUTET,
JTUPEKTPUCH] U (HOKYCBHI.
34 [ToBepxHoctu Broporo nopsaka (I1BIT). O6mee ypaBuenue. Hekoropsie bl [1BII.
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Tab6auua 5. Jlabopamopnwvie pabomsi no oucyuniure (MOOYir0) — He PedyCMOMPeHbl

Tabnuua 6. CamocTosTeNbHOE U3yYeHMe Pa3AesioB AUCLUMNHDI.

Ne Bonpochbl, BBIHOCHMBIE HA CAMOCTOSITEIbHOE H3Y4YeHHe
n/n
1. Jluneitnoe mpeoOpa3zoBaHNe BEKTOPHBIX MPOCTPAHCTB. MaTpuila THHEHHOTO MPeoOpa3oBaHusl.
CobcTBeHHbIE 3HAUCHUS U COOCTBEHHBIE BEKTOPHI JINHEHHOTO MPEOOPa30BaHMUSL.
3. KBagpatnuneie ¢opmbl, panr u Marpuna. [IpuBeneHuwe KBaapaTHIHOW (OPMBI K
KaHOHMYECKOMY U HOpMajbHOMY Buay. Merox Jlarpamxa.
4. [TomoxxuTenbHO OMpeNeNeHHble KBaapaTHuHbie ¢GopMbl. 3akoH wuHepnuu. Kpurepuit
CunbBecTpa.
5. bunapnas anrebpandeckas onepanus. [ pymnbl, Konblia, MoJst U UX CBOHCTBA.
6. [Tnockue u mpocTpaHCTBeHHbIE KpuBbIe. Hopmaib, OMHOpMalb, KpUBHU3HA U KPyUeHHUE TUIOCKOM
KPHUBOM. DJIEMEHTBI TOMOJIOTHH.
7. CBoiicTBa pemnieHHl OAHOPOAHBIX cuUcTeM. CBsI3b MEXAYy pEUICHUSIMA OJHOPOJHBIX U
HEOJTHOPOJIHBIX CHUCTEM.
8. Tpu OCHOBHBIE 33/1aUi aHAJIMTUYECKON T€OMETPUN HA IUIOCKOCTH: JIEJIEHHE OTpe3Ka B JTaHHOM

OTHOIICHUHU, PACCTOAHUC MCKAY ABYMSA TOYKAMH, YPABHCHUC HpHMOI\/'I HpOXOI[SIH.[CIZ qepe3 IBC
TOYKH.

5. OueHoYHbIe MATEPHUAJIbI JJIsl TEKYLIEro U Py0eKHOr0 KOHTPOJISl YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTALNH

KoHeuHbIMu  pe3ysnbTaTaMH  OCBOCHMS  MPOrpaMMbl  JUCLMIUIMHBI  SIBJISIOTCS
c(OpMHUPOBAHHBIE KOTHUTUBHBIE IECKPUIITOPBI «3HATh», «YMETbY», «BIJAJETh), PACIIUCAHHBIE 110
OTIENBbHBIM KoMIieTeHIusAM. DopMHUpOBaHHUE ITUX JECKPUIITOPOB IMPOUCXOIUT B TEUYEHHE BCETO
ceMecTpa IO 3TalaM B paMKax pa3jIMuHOrO BUJA 3aHATUI U CAMOCTOSATENbHON PaOOTHI.

B xone u3yueHus AMCLUIUIMHBI IPENyCMaTPUBAIOTCS MeEKYyuiuil, pyoexcHuvlit KOHmpoJip
U RPOMENCYMOUHAA AMmecmayus.

5.1. Ouenounvie mamepuanvt 0na MmeKyuie20 KOHMPOIA.
Llenv mexyujeco Konmposs — OLEHKA Pe3yJIbTATOB pabOTHl B cEMeCTpe U 00ecIeueHne

CBOEBPEMEHHOW 00paTHOW CBS3H, Ui KOPPEKIMU OOyUYeHHsI, aKTUBU3AIMH CaMOCTOSITEIbHOM
pabotel obOyuaromerocs. OOBEKTOM TEKYIIETO KOHTPOJISI SIBISIFOTCS KOHKPETU3HPOBAaHHbBIE
pe3yabTaThl 00yueHus (ydeOHbIe JOCTHKEHUS) TI0 TUCIUTLINHE.

Texywuil KOHmMpoib YCIIEBAEMOCTH — KOHTPOJb, ONPEACISIONINN Ka4eCcTBO, TIIyOWHY,
00BEM YCBOGHMSI 3HAHMU Kaxaoro paszaena. OcyliecTBiseTcs MpernoaaBaTeeM B XOJe
MOBCETHEBHOI y4yeOHOW paboThl M 00EeCIeYrBacT OICHUBAHUE XOJa OCBOCHUS JIHMCIUTLIAHBI.
@®opMbl MPOBEACHUS TEKYIIEro KOHTPOJS: IPOBEpPKAa BBHINOJIHEHUS JIOMALIHMUX 3a/laHuii;
MPOBEJICHUE KOHTPOJILHBIX M TECTOBBIX PA0OT C IENBI0 MPOBEPKH MPAKTUYCCKUX YMEHHWH IO
OTACTBHBIM TE€MaM; OTBETHl HAa TEOPETUYECKHE BOIMPOCHI HA MPAKTUYECKOM 3aHATHH, PELICHUE
MPAKTHYECKUX 3a/1a4 U BBINIOJIHEHUE 3a/laHuil Ha MpakThdeckoM 3aHATHU. OIleHKa KauecTBa
MOJATOTOBKM Ha OCHOBAaHHWH BBIMOJIHEHHBIX 33JaHUN BEAETCS MpernoiaBareneM (¢ o0CyKaeHuem
pe3yabTaTOB), OAJIIBI HAUUCIIAIOTCS B 3aBUCMOCTH OT CJIOKHOCTH 33/1aHUS
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5.1.1. _Bonpocbt _no _memam ___oucuuniunvl __«Anzedpa, 2eomempus U ___monoao2usy
(konmponupyeman komnemenuusa OIIK-1)

Tema 1. Anredpanyeckue CTpPyKTYpPHI ¢ OJHON M AByMsI OMHADHBIMH ONlepPallUsIMU.
1. bunaphas anrebpaunueckas onepauus. [ pynmnsl.
2. Komnb1io, moakomb1io. Jlemurenu Hyss B KOJIbIIE.
3. Ilons u ux cBolicTBa XapaKTepUCTUKA TOJIS.

Tema 2. Teopuss matpuu. IlepecTaHOBKH M NOICTAHOBKH.

4. Matpuusl. Onepaunu Haa MatpunaMu. CBoHCTBa oneparuii.

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

6. Onpenenenre NoACTaHOBKU. Y MHO>KEHHE MTOJICTAHOBOK U €€ CBOMCTBA. JIeKpEMEHT.

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

Tema 4. Teopusi onpeeanTee.
9. Omnpenenurenu: onpeneieHne, CBONCTBA U METOIbl BEIYHCIICHHUS.
10. MuHOpSHI 1 anredpanyecKkue AOMOTHEHUS.
11. Teopema Jlannacca.
12. Teopema 00 onpeaenuTene MPOU3BEICHUS MATPHIL.
13. O6parnast maTpuiia Y cIoBUE €€ CYIIECTBOBAHUS M METO]] HAXOXKICHUSI.

Tema 5. JInneiinas 3apucumocts. Uccnenopanue CJIY.

14. JluneitHo 3aBHcHMas W JIMHEHHO HE3aBHCHMas COBOKYIHOCTbh CTPOK (CTOJOLIOB).
CgoiicTBa.

15. Panr matpuiel. Teopema o panre MaTpuibl.. MeToAbl BEIYMCIICHUS PaHTa MaTPHUIIbL.

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

Kanenu.
17. OnHoponHslil cuctembl. CBOWCTBA pEIIEHUIO OJAHOPOAHBIX cucTeM. DyHaamMeHTanbHast

cucrema peurenuto (OCP)

Tema 6. BekTopHas aareopa.
18. Cuctemsl koopauHat. Bektopsl, onepanuu Hax HUMU. CBOMCTBA Onepaluu.
19. JIuneiinas 3aBucuMocTh. CBOMCTBA.
20. Panr u 6a3uc CUCTEMBI BEKTOPOB.
21. CkansipHOe, BEKTOPHOE U CMEIIAHHOE MPOU3BEACHUE BEKTOPOB.
22. CkansipHO€, BEKTOPHOE M CMEIIAHHOE MTPOU3BE/ICHNE B KOOPAUHATHOU (hopme.

Tema 7. JInneliHoe MPOCTPAHCTBO W JIMHelHOE NMPeodpa3oBaHue BEKTOPHBIX MPOCTPAHCTB.
23. JIuneiiHoe (BEKTOPHOE) MpOCTpaHCTBO. ba3uc u pa3MepHOCTh IMHEHHOTO MPOCTPAHCTBA.
24. IloanpocTpancta. Onepanuu Haja noAnpocrTpancTBamu. Popmyna ['paccmana.

25. EBxinnioBo npoctpancTBo. HepasenctBo Komu-byHsikoBckoro.

26.0proroHajibHble U OPTOHOPMHUPOBAHHBIE OA3UCHI.

27. Matpuna auHeiHoro npeoOpa3oBanus. Onepanuy HaJ JMHEHHBIMU PE0Opa30BaHUH.
28. CoOcTBEeHHBIC 3HAUCHUS M COOCTBCHHBIC BEKTOPHI IMHEHHOTO ITPeOOpa30OBaHUsI.

Tema 8. KBagpaTuunsbie (popmbl.
29. KBagpatuunsie (OpMBI, paHT U MaTpUIIa.
30. IIpuBeneHue KBaApaTUIHON (OPMBI K KAHOHUYECKOMY W HOPMaJbHOMY BHIY. MeTon
Jlarpanxa.
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31. [TonoxXuTeIpHO OMpeeNICHHbIE KBAApaTUIHbIE (POPMBI.
32. 3akon uHepiuu. Kpurepuii CuiibBectpa.

Tema 9. IIpsimasi ¥ IJIOCKOCTH B MPOCTPAHCTBE.
33. Jlenenue oTpe3ka B JaHHOM OTHOIIEHUU. [Ipsimasi Ha TIIOCKOCTH.
34. PaznuyHble BUIbI ypaBHEHUS TIPSIMOM Ha TJIOCKOCTH.
35. PaccrostHue OT TOUKH /10 npssMoil. B3auMHoe pacnonoxeHue IByX MpsIMbIX.
36. YpaBHeHUE NPAMOU U TUIOCKOCTH B MPOCTPAHCTBE.
37. B3auMHO€ pacnojIOKEHUE ABYX MPSAMBIX, IPSIMON U IUIOCKOCTH, ABYX IUIOCKOCTEW B
MIPOCTPAHCTBE.

Tema 10. JIMHMH ¥ IOBEPXHOCTH BTOPOT0 MOPSIAKA
38. DiUIC: KAHOHUYECKOE YPaBHEHUE, YKCIICHTPUCUTET, TUPEKTPHUCA.
39. I'unep6ona u mapabonia ¥ UX KAaHOHWYECKUE ypaBHEHHUs], BbIBOA. DoKambHBINA paguyc,
HKCLEHTPUCUTET, ACUMIITOTA.
40. Knaccuduxanus I1BIT.

Tema 11. D1eMeHTHI TOMOJIOTHH.
41. Ilnockue U MpOCTPAaHCTBEHHBIE KPUBBIE.
42. Hopmainb, OuHOpMalh, KPUBU3HA M KPYyUCHHE TUIOCKOW KPHBOM.
43. 31eMeHTHI TOIOJIOTHH.

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

Pa3BEpHyTHIE OTBET CTYyACHTAa [JIOJDKEH TPEICTABISATH COOOW  CBSI3HOE, JIOTUYECKHU
MOCJIeIOBAaTEIbHOE COOOIICHNE Ha 33/JIaHHYI0 TEeMy, IOKa3blBaTh €ro YMEHHE IPHUMEHSTh
OINpEIEIICHUS.

B  pe3ynemame ycmHo2o0 onpoca 3HaAHUA, 00y4aAIOULE20CA OUECHUBAIOMCA NO
cnedywuwieit wikane (3a 1 3anamue):

2 fanna craButcs, eciy 00ydJaroUnCs:

1) TonHO M3NaraeT U3y4eHHBIH MaTepual, 1aéT NpaBUIbHbIC ONPEICICHUS TOHATHIA;

2) oOHapyXHBaeT MOHMMAHUE MaTepuaia, MOXKET 0OOCHOBATH CBOU CY)KJICHUS, IPUMEHUTH
3HaHUS HA IPAKTHKE;

3) wuzmaraer Marepuajd IOCJIEIOBATEIbHO MW MPaBUIBHO C TOYKA 3PEHUS HOPM
JUTEPATypPHOTO SI3BIKA.
1 6ann craButcs, eciu o0yyaroLUiiCs:

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

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

3) wuzmaraeT MaTepuall HeTOCIEA0BATENIBHO.
0 6annoe craButcs, eciu OOydaroliics OOHapyKMBaeT He3HaHME OOJIbLICH YacTH

COOTBETCTBYIOILIETO pa3zelia H3yuaeMoro Marepuaa, J0nyckaet omuoOKku B (GopMyTHpOBKe.
bannbel MOTYT CTaBUTBCSI HE TOJBKO 33 €IMHOBPEMEHHBIN OTBET, HO U 33 CYMMY OTBETOB,
JAHHBIX CTYJIEHTOM Ha MPOTSKEHUH 3aHSITHS.
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5.1.2. Quenounvie mamepuansvl 014 CamocmoaAmMenbHOU padomsl 00yuarowezoca (munogvle

3adauu) (Konmpoaupyemasn komnemenuusa OIIK-1)

HepequL THIIOBBIX 3a/1a4 JJI1 CAaMOCTOSTEIIbHOM pa6OTBI C(I)OpMI/IpOBaH B COOTBCTCTBHUHU C

TEMaTUKOM MMPAKTUYICCKUX 3aHSATHN 0 JUCIUTIINHE «Anre6pa, reoMEeTpus U TOIIOJIOT U .

3agaun

Tema 1. Anredpanyeckue CTPYKTYPHBI € OAHON M ABYMsI OMHADHBIMH ONlepPallUsIMU.

1.

10.

Kakyro anreOpanyeckyro CTpyKTypy oOpa3yeT MHOMECTBO HATypalbHBIX YHCEN
OTHOCHTENIBHO OTIEPAIMH CIIOKCHNUS?
Kakyro anreOpamueckyio CTpyKTypy OOpa3yeT MHOMKECTBO IEIBIX OTHOCHTENIBFHO JBYX

OIepaluy CJI0KEHU U YMHOXKeHus (Z, +, )?

Kakue u3 apudpmernyeckux AeHCTBHM (ClIOKE€HHE, BBIUMTAHUE, YMHOXEHHE, JIEJIEHUE)
ABJISIIOTCSI OMHAPHBIMU ONlepalusiMy Ha MHOKecTBe N M Ha MHOXKecTBe Z7

SBnsiercs mu OMHAPHOM oTepalueii:

B) CJI0)KEHHE HAa MHOXECTBE HEUETHBIX YUCEIL;

I') HAXOXACHUE IECATUYHBIX JIOrapu(pMOB Ha MHOKECTBE;

1) HAXOXKJEHHUE CPEHEr0 FEOMETPUUYECKOTO JIBYX UMCENl HA MHOYKECTBE;

SBnsAroTcs U AEHCTBUE, BBINOIHsEMOe o Gopmyne a ° b = (a + b)? GunapHoil onepauueit
Ha MHOXecTBe Q, U €cliu ABJIAIOTCS, TO Iouemy?

SBnstoTcs M anreOpanyecKol CHCTEMON MHOMECTBO YHCEN BHJa OTHOCUTENBHO: )
CJIOXKEHHMsI; 0) BBIYUTAHUS; B) YMHOXKECHHUS?

SBnsieTcst n anreOpandecKol CUCTEMOW MHOXKECTBO PaJIdyCOB-BEKTOPOB, HCXOSIINX M3
Hayaja JIeKapTOBOM CHUCTEMBbl KOOpPJMHAT U pACHOJOKEHHBIX B IEPBOM YETBEPTH
KOOPJMHATHOM IJIOCKOCTH, C ONEpaLUEi: a) CI0KEHNE BEKTOPOB; 0) BHIUYUTAHUE BEKTOPOB?
SBnsiercs nu OWHApHOM orepalel YMHOKEHHE Ha MHOXECTBE MpPPAIlMOHAIBHBIX YUCEN U
CJI0KEHHE Ha MHOKECTBE YETHBIX YHCET;

Kakune w3 apudmerndyeckux AeHCTBUN (CIOKEHHE, BBIYUTAHUE, YMHOKCHHE, JEJICHUE)
ABIIAIOTCA OMHApHBIMU onepauusMu Ha MHOXecTBe {1,0,-1};

Kakyro anrebpamdeckyro CTPYKTypy o0Opa3yeT MHOXECTBO KBaJIpaTHBIX MAaTPULl C
BEILIECTBEHHBIMH 3JIEMEHTAMH OTHOCUTEJIBHO OTEepalvii CI0KEHHUS U YMHOKEHUS?

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

TEOPETUYECKUI MaTepuai M0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHelliue moHATUS 3TOH
TeMbl: OMHapHas anreOpandeckas orneparus, TpyInou, MoIyrpyIina, MOHOU, TpyIna, abeneBa
rpymnma, KoJblo, MoJe, JeIUTEeNN HYyJIsS B KOJIbIE, XapaKTepUCTUKA MOJIA U Ap. OTU MOHATHA
CIIelyeT BBIYYUTh M pa3oOpaTbcs B HUX COOTHOIIEHUsX. Ilpu pereHun 3anad MCIOIB3YIOTCS
(opMyJibl, 0OBsICHEHHE KOTOPBIX MPEACTaBIEHO B TeMe 1.

Tema 2. Teopust matpuu. IlepecTaHOBKY M NMOJACTAHOBKH.

1. Hatitu 3Hauenne MaTpUiIHOTO MHOI'O4JICHA

2 _3)'

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

1 -2 0 5 1 -2 -5 3 1
raed=| 3 5 1), E=|-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 p _1], c=(u 2 5 —z)
3 -1 2 4
(o Dex=(5 3)
4. PemiuTh MaTpUYHOE YpaBHEHUE -

o X AXB =C
5. HaliTu moacTaHOBKY ~ M3 paBEHCTBA , Tae

RS SN ER S

6. OnpeaenuTh YUCI0 UHBEPCU B iepecTtaHoBke 1,9, 6, 3,2, 5,4, 7, 8.

1 -1 1
1 -3 —z)
2 3 2/

7. Haiitn 0OpaTHYO JUIsl MAaTPHUIIBI

8. OnpeaenuTb YeTHOCTh MOJICTAHOBKHU

9. Pemuth MaTpUuHOE ypaBHEHHE

10. B ClICAyromux MmoaACTaHOBKax HCpCfITH OT 3aIIMCH B LIUKJIAX K 3aIIMCHU ABYMA CTPOKAMU:

a)[l 5)2 3 4)_
6)(? 5 3 1)(2 4 e6)(8)(9).

B) (1 2)(3 4)..(2n—1 Zn].

Memoouueckue pekomeHoayuu no peueHuro 3a0au.
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[Ipucrtymnas Kk caMOCTOSTENFHOMY PEIICHHUIO 3a/1a4, HeOOXOAMMO BHUMATEIBHO MIPOYECTh
TEOPETUUECKUN MaTepUall M0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BaskHeWIne NMOHATUS 3TOU
TEMBI: II€pECTAaHOBKA, HWHBEPCHUSA, TPAHCHO3ULMUA, TIOJCTAHOBKA, YETHOCTh IIOJCTaHOBKA,
YMHOXEHHS MOJCTAaHOBOK, CBOMCTBA YMHOXXECHUS, MaTPULIBI M ONEpallMy HAJ HUMH, CBOMCTBA
ornepanuil U Ap. OTH NOHATUS CJIEAyeT BBIyUHTb M pa3oOpaThCsi B UX COOTHOUIeHMsX. [lpu
PEIIeHNH 33a4 UCIOIB3YIOTCS (POPMYIIbI, 00bCHEHUE KOTOPBIX MPEICTABICHO B TEME 2.

Tema 3. Cucrems! 1uHelinbIX ypapHennii (CJIY) nu MeToab! ux penieHus.
2y, —x,+3x3;=9,
3xy —5x, + x5 =—4,

1. Pemuth cucremsl o popmyinam Kpamepa 4%, —7x; —x3 =3

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

2. Pemnts cuctemy Meroaom ["aycca 3x,+ 3x; —2x3+ 2x, = 6.

3x, +5x, + 2x; =0,
4y, + 7x, + 5x;=0,
X, +x,—4x, =0,

2x, +9x, + 6x3 =10

3. SIBnsieTcs v JaHHAs cUcTeMa " CHUCTEMOM KpaMepOBCKOTo Tura?

4. Ilpu xkakoM 3HaueHuH « cuCTeMa ©__ .~  He pemaercs Mo NpPaBHIy

Kpamepa?
e R o
e o =k v — 10 .

[ W

5. Haiftn pemieHne cucTeMbl |
6. PemuTh cuctemy JIMHEHHBIX YPAaBHEHUN TPETHETO MOPSAIKA MATPUUHBIM METO0M
x+y—z=0,
3x4+2yv+z=h
dx—y+5z=3.
7. TlpoBepurts, siBasetcs nu Habop {0,3} pereHneM CucTeMbl
3r —2y = -6
pr4+y=23
r—y+z—4t =0

or +4 +t=-11

8. Cucremy 3amMcaTth B MAaTpU4YHOM (opMe U BbIIUCATh BCE

MaTpHUIIbl, KOTOPbIE € COOTBETCTBYIOT.
9. 3anmcarth MaTpHUIly U PaCIIUPEHHYIO MAaTPUILy CUCTEMBI

2r1 + 20— 23 =4
X1 — ngzﬁ

10. Pemnte ¢ mOMOIIBIO 0OpaTHOW MaTPHUILIBI CUCTEMY
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2r1 +xo+ a3 =2
XK —F2 = -2

dry — a2+ 2pq =2

Memoouueckue pekomeHoayuu no peuieHuro 3a0au.

[Ipuctynas Kk caMOCTOSTENFHOMY PEILICHHUIO 3a/1a4, HeOOXOAMMO BHUMATEIBHO MPOYECTh
TEOPETHUUECKUI MaTepHajl MO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NOHATHS 3TOU
tembl: CJIY, knmaccudukanus cucreM, COBMECTHBIE 1 HECOBMECTHBIE CUCTEMBI, OTIPE/ICTICHHBIC U
HEOIpe/IeNICHHBIE CHCTEMBI, CHCTEMa KpaMepoBCKoro Tuma, popmyna Kpamepa, metox ["aycca u
ap. DOTH TOHATHS CIEeNyeT BBIYYHTh U pa3o0paThcsi B MX COOTHOWEHHsX. [lpu pemennn 3amad
UCHONB3YIOTCS GOPMYJIbl, 00BICHEHHE KOTOPBIX MPEICTABICHO B TEME 3.

Tema 4. Teopusi onpenenuresiei.

1. Pemmth MaTpuuHOE ypaBHEHHE

2 6 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 0w
4. Bri6pats 3HaUeHUS iuk TaK, 4TOOBI MPOU3BEICHNE Ge2 0350330 kaDae D21 BXOJWJIO B

OIIPEJICTUTEIIb 6-TO MOPSIIKA CO 3HAKOM MUHYC.

1
5. Boruncnuth onpenenurens 3-ro nopsaka |2 3 1

of

1 0 0
o 1 2
6. Haiitu anrebpanyeckoe AOMOTHEHUE K AIEMEHTY ¢;~> B ompenenurene | 3 O],
b 5 e
5 8 7 4 -2
-1 4 2 3 1
7. Boruucnuts onpenenurens | 9 27 6 10 - 9,
3 9 6 2 -3

17



2x—1 x+1]_ 6

8. Pemnts ypaBHenne | X T2 x—1

9. C xakuM 3HaAKOM BXOJIUT B OIpPEAEIUTENb MOPSIKA 71 IPOU3BEICHUE PJIEMEHTOB IIaBHON
nuaroHanu? [IpousBeneHnue 31eMEeHTOB MOOOYHON AMATOHATIN?

o [ o
10.  Haiftu uneHsl onpenenuTens 4-ro mopsiaka, CoAEpKallue SJIEMEHT °° U BXOASIIUN B

OMMpECACIIMTEIb CO 3HAKOM ILIIOC.

Memoouueckue pekomeHOayUU NO peueHuro 3a0au.

[Tpuctynas Kk caMOCTOSITEIFHOMY PEIICHUIO 33]a4, HEOOXOAMMO BHUMATEIHHO MPOUYECTh
TEOPETUYECKUN MaTepHuall 1O COOTBETCTBYIOIIEMY BOIPOCY TeMbl. BaxkHelilne MOHATUS 3TOM
TEMBI: OMPEAENUTENb, METOAbl BBIYMCICHUS OMPEICIUTENs,, MUHOP K AJIIEMEHTY, MHHOP Kk-TO
nopsika, anreOpanyeckoe [JOMOJHEHUE, JOMOJIHUTEIbHBIH MHHOp, oOpaTHas MaTpula,
BBIPOXKJICHHAST M HEBBIPOXKICHHAS MAaTpulla, OAa3MCHBI MUHOpP, YCIOBHE CYIIECTBOBAHHSI
oOpaTHOM MaTpHIbl U Ap. DTH MOHATHUS CIEAYeT BBIYUUTh U Pa300paThCs B UX COOTHOIICHUSX.
[Tpu pemennu 3a1a4 UCTIONB3YIOTCS (POPMYIIBI, 00BSICHEHUE KOTOPBIX MPEICTABICHO B TeME 4.

Tema 5. JIuneiinasa 3aBucumoctb. Ucciaenosanune CJIY.
(1 A 2)

1. IIpu kakux 3HayeHUsIXx A Marpuna |2 4| umeeT paHr paBHbIA 1.

|4 8)
2x, +5x, — 8x3; =8,
dx,+3x,—9x3 =19,

7,
2.

M = N

2xy + 3x, — Sxq

x,+8x,—7Tx, =1
2. UccaenoBaTe COBMECTHOCTD 1 e 3

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

3. Haittu ®CP mig cucteMsl 2%y + 93, + 633 = 0.

4. Haiitu panr MaTpuIlbl C TOMOIIBIO 3JIEMEHTAPHBIX MTPeoOpa3oBaHuil:
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,
Bxy +5x, — 3x;+4x, =10,

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

7. Haittm ycnmoBusi, HEOOXOAMMBIC W JOCTATOYHBIC MJISI TOTO, YTOOBI B JIFOOOM pEIICHUH
COBMECTHOI CHCTEMBbI TUHEHHBIX YPaBHEHUI k-€ HEM3BECTHOE OBLIIO PAaBHO HYIIIO.

8. MccrmenoBarh CUCTEMBl YpaBHEHUH M HAWTH OO0IIee pelieHre B 3aBUCUMOCTH OT 3HAYCHHH,
ax +y+z=1,
x+by+z=1,

BXOJIIIX B KoodbuumenTs! mapamerpos: X T ¥ Tz = 1.

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

10. Tpu kakux 3HaueHUsx X W Y  BeKTOpHl « =(1/+/2.0-1/v2)ym b =(1/3.x, )
OpPTOrOHOPMUPOBAHHBI?

Memoouueckue pekomeHOayuu No peueHuro 3a0au.

[MpucTynas k caMOCTOSITETLHOMY PEIICHHUIO 33a/1a4, He0OOXOAMMO BHUMATEIBHO MPOYECTh
TEOPETUYECKHI MaTepHuaj Mo COOTBETCTBYIONIEMY BOIPOCY TeMbl. BakHelIne MOHATUS ITOU
TEMBI: JIMHEWHas 3aBUCHMOCTh CTPOK, CBOMCTBa JIMHEWHOW 3aBHCUMOCTH, PaHT MAaTpPHIIBI,
METO/IbI BEIYMCIICHHSI paHra, UCCIe0BaHus cucteM, yciaoBue copmectHoctu CJIY, ogHOpoaHas
cHcTeMa, CBOIMCTBA PEIICHHS OHOPOIHBIX CHCTEM, PyHaaMeHTanbHast cuctema perieHus (OCP)
U p. DTH TOHATHUS CIEAYET BBIYUHTh M pa300paThCs B X COOTHOIICHUsAX. [Ipu perennu 3agad
UCTIOJNIB3YIOTCST POPMYJIBI, 00BSICHEHHE KOTOPBIX TIPE/ICTABIICHO B TEME 5.

Tema 6. BekTopHas aiareopa.

1.BekTopa « W A B3aUMHO MEPICHIUKYISIPHBI; BEKTOP < 00pa3yeT ¢ HUMHU YTIIbl, paBHBIC — -

.3Hag, uto || =3c0 | || =5co | || =8co | ppruciurs 3a - 26,5+ 3¢).
2. JlaHo: |« | =1u | b | =2 ¢ =27/3 . Haiith |[a.b]|.|[a + 2b.- a + 3D ]
3. Haiitu koopauHaTsl BekTopa x=(2,3) B 3amaHHoM Oa3uce e,e,, ecnu e,=(1,1), e,=(1,2)
4. Pa3noxuthk BekTop < =(5.2.- 1) 1o eAMHMYHBIM BEKTOpaM

1] ,
5.Bekropsl @ u 6 oOpasywor yrom ¢ = . 3Has, 4TO al =6, |b| =5 BRIUKCIUTH

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

6. Joxaxwure, 9to BeKTOpHI &, |s\up8(((10,11,2) u b;\s\up9(((10,-10,5) oTii0KEHHBIE U3 OHOM
TOYKH, MOKHO B35Th B KadecTBe pebep Kyba, u HaliguTe TpeThe pedpo KyOa, UCXOJsIIee U3
3TOM K€ TOUKHU.

7. JaHpl KoOpAMHATBl  BepUIMH TpeyroibHoW mnupamuasl SABC: A(4,0,1), B(5,-1,1),
C(4,7,-5), S(7,5,2). Haiitu o6bem mupamMuibl, mwiomanas ocHoBanuss ABC u BwIcOTY.

8. Onpenenuts TOYKY N | € KOTOPOii COBMAJaeT KOHEI[ BEKTOPA  =(3:- 1;4), CCIH €ro

HayaJyio coBmanaer ¢ Toukoit M (1:2:3)
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9. Mlanmsl nBa BekTOpa « =(3:-2:6) wu b =(-2:1:0). Onpenenutrb NOPOEKIMH HA
KOOPJAWHATHBIE OCH CIICAYIOMIUX BEKTOPOB: 1) a +h,2) a - b.

10. TaHo pasnoxkeHWe BEKTOpa MO 0Oasucy 7.j.k: ¢ =16i-15;+12k . Onpenaenursb
pasJoKeHHEe MO OSTOMy K€ 0a3ucy BEKTOpa « , HApaUICIBHOIO BEKTOPY < U
[POTUBOIIOJIOKHOTO ¢ HUM HAIPABJICHUS], IPH YCIOBUM, 9TO || =75,

Memoouueckue pekomeHOayuu no peulenuro 3a0ay.

[Tpuctymnas Kk caMOCTOSTENFHOMY PEIICHHUIO 3a/1a4, HeOOXOAMMO BHUMATEIBHO MPOYECTh
TEOPETUUECKUI MaTepUall M0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BaskHeWIne NMOHATUS 3TOU
TEMBI: BEKTOPbl M ONEpalMy HaJ HUMM, PaBHbIE BEKTOpa, KOJUIMHEApHbIE U KOMIUIAHAPHbIE
BEKTOpa, CKaJISPHOE, BEKTOPHOE M CMELIAaHHOE IPOU3BEICHHE BEKTOPOB M HX CBOMCTBA,
pa3jioxeHue BeKTopa Mo 0a3ucy U JIp. OTH IHOHATUS CIEAYET BbIyYUTb U pa3o0paTbcs B HUX
cooTHomeHHsIX. Ilpum pemieHnH 3agad  UCTIONB3YIOTCS  (QOPMYIBI, OOBSICHEHHE KOTOPBIX
IIPEJICTABJIECHO B TEME 6.

Tema 7. JInneiiHoe NPOCTPAHCTBO U JIMHelHOe NPeodpa3oBaHHe BEKTOPHbBIX MPOCTPAHCTB.

1.Haiitu pa3mepHOCTb U 6a31cC IMHEHHOTO MOANPOCTPAHCTBA, HATSIHYTOT'O Ha CUCTEMY BEKTOPOB
a, =(LLD.a, =(L1,2),a, =(1.2,3)

2. Haiiti koopauHaThI BekTopa x=(6,12) B 3aganHoM Oasuce ¢, . ¢, , ecmu ¢, =(2.1),¢, =(3.2).

3. B 6a3uce ¢,.¢,.¢; 3-Xx MEpPHOrO JIMHEHHOTO NMPOCTPAaHCTBA JUHEHHOE MpeoOpa3oBaHUE @

(3 2 1)
3amaerca Matpuneit 4 =1 5 3| Haittud9¢  ecmm a =2¢, +e, - ¢,
o 1 1]
4. Haiitu MaTpuIy Tepexona ot 6asuca ¢, =(1.0.0).e, =(1.- 1.0).e, =(- 1.1.- 1) k 6asucy
e,'=(1.2,- ).e,'=(1,- 1.0),e,"'=(1,0,0)
5. IIyctp V- IIPOCTPAHCTBO, HAaTSHYTOE Ha CUCTEMY BEKTOPOB
a, =(1,0,0.- 1), a, =(2.1.1.0), a, =(L.1,11), a, =(1.,2.3.4), a5 =(0.1.2, /'1)_ HpH KakoMm

3HAYEHUH A TOJIPOCTPAHCTBOV MMEET pa3MepHOCTh d=3.
6. HaiiTu pa3mMepHOCTh CyMMBI U pa3MEPHOCTh MEPECEUCHHS MOAMPOCTPAHCTBA £ , HATIHYTOTO
HAa  BEKTOPHI a, =(1,2,0.1),a, =(1.1.1.0) n L,, HATSHYTOTO HAa  BEKTOPBI
b, =(1,0,1,0),h, =(1,3,0.1) .

7. Haiit cOOCTBEHHBIC 3HAYCHUS JTUHEHHOTO npeo6pa30BaHI/I;1, 3a1aHHOTO B HCKOTOPOM Oazmce

Marpunei -1 :‘ ‘1 .

0o -

-1 2

%]

. Hanitu

8. JIuneitHoe peoOpa3zoBaHue 3aJJaHO B HEKOTOPOM Oazuce marpuieit :I

COOGCTBEHHBIIT BEKTOD, €CIIM COOCTBEHHOE 3HAaUeHHe 7 —-1.

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

10. ITpumeHsist IpoIiecC OPTOTOHATU3AIUU TOCTPOUTHh OPTOTOHATBHBINA 0a3UC MOAMPOCTPAHCTBA,
HATSAHYTOTO Ha CHCTeMY BekTopoB <, =(2,1,3,-1), a. =(1,1,-6,0).

Memoouueckue pekomeHoayuu no peueHuro 3a0au.
[MpucTynas kK caMOCTOSITETILHOMY PEIICHUIO 33a/1a4, HeOOXOAMMO BHUMATEIBHO MIPOYECTh
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TEOPETHUUECKUI MaTepHall M0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NMOHATUS 3TOU
TEMbl:  JIMHEWHOE  IPOCTPAHCTBO U  JIMHEHHBIM  ONEpaTop,  OpPTOTOHAJIBHBIM U
OPTOHOPMHPOBAHHBIN 0a3HC, €BKIMIOBO MPOCTPAHCTBO, MAaTPHIIA JHHEHHOTO MpeoOpa3oBaHus,
OpPTOTOHAJIbHBIE BEKTOPHI, COOCTBEHHBIE BEKTOPHl M COOCTBEHHbIC 3HAYEHHUS JIMHEHHOTO
npeoOpa3oBaHus U JIp. OTHU HNOHATHS CJIEAYET BBIYYHTb M pa300paThCsi B UX COOTHOILLIEHUSX.
[pu pemennu 3a1a4 UCTIONB3YIOTCS (POpMYIIBI, 00BSICHEHNE KOTOPHIX MPEICTABICHO B TEME 7.

Tema 8. KBaapaTuunbie (popmbl.

1. Ilpu Kakux 3HaUEHUSAX A, KBaapatudyHas popma [ =2x,x, +4xx, - /',\'_\" + 3_\'_.‘" - .\'5'1
MIOJIOKUTEIBHO ONpeieieHa.

2. COCTaBUTh MATPHILy KBaAPATHIHOH POPMBI . / =2x,x, = 4x,x, + x5 +3x;

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

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

o o — 2
5. Haiitu nuHeiiHOe npeoOpa3oBaHHe, MPUBOJSLICE KBaApaTuuHyo Qopmy [ =X X, - X; K

HOpMAaIbHOMY BURY [ =V - Vi - Vi

6. Jlama kBazpatuuHas Qopma f =- x; - X+ )c32 . OnpenenuTth TMONOXKUTEIBHBIM U
OTpPUIIATENILHBIN MHIEKCHI MHEPIINH, & TAKXKE CUTHATYPY 3TOH (OPMBI.

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

8. CoctaButh MaTpuily kBaapatudHou Gopmsl 3x,— 10xy + 8y, u HaliTH ee COOCTBEHHBIE YUCIA.
9. Yka3atb npeobpa3oBaHue KOOPAUHAT, IPUBOIAIIEE KBAAPATHUHYIO (hopMy

8x,— 12xy + 12y, K KaHOHUYECKOMY BUY/

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

Memoouueckue pexomeHOayuu no peueHuro 3a0au.

[Ipuctymnas K caMOCTOSTENTFHOMY PEIICHHUIO 3a/1a4, HeOOXOAMMO BHUMATEIBHO MPOYECTh
TEOPETUYECKUI MaTepUall 10 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BaskHeWIne NOHATUS 3TOU
TEeMBbI: KBaJpaTuyHasi (popMa, HOPMAJIbHBIM M KAHOHMYECKUN BHJ KBaAPaTU4YHON (HOPMBI, paHr
KBaJIpaTHUHOW (DOPMBI, HEBBIPOXKJICHHOE JMHEHHOE TpeoOpa3oBaHUE, IOJIOKHUTEIBHBIA U
OTpULIATEIbHBIN MHIEKC WHEPLMH, CUTHATYpa, 3aKOH WHEpLIUH, Kpurepuil CuibBecTpa U Ip.
OTU TOHATUS CIEIyeT BBIyUYUTh M pazoOpaThCsi B UX cooTHowleHusx. Ilpu pemenun 3amay
UCHONB3YIOTCS GOPMYJIbl, 00BICHEHHE KOTOPHIX MPEICTABICHO B TEME .

Tema 9. IIpsiMasi ¥ IVIOCKOCTH B NPOCTPAHCTBE.

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

1 -2 1 2 -2

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

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

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

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

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

7. Haiit yrinoBoii koaddunmenT K u otpe3ok B, otcexaemslii o ocu Oy npsiMoit 2x-3y=6.
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8. CocTaBUTh ypaBHEHHs MpsIMOW, Npoxoisiield depe3 Touky A(-2; 5) meprneHAuKYJIsSpHO
npsimoit 2x-y=0.

9. BBIUMCAUTB YroJI MEXKIY NPSIMBIMHA

L x-2 y+4 =
10. CocraBuTh MapaMeTPUUECKHUE YPABHEHHUS TIPAMOA —— = =—.

[B]

Memoouueckue pekomeHOayuu no peueHuro 3a0au.

[Tpuctynas k caMOCTOSITEILHOMY PEILICHUIO 33]a4, HEOOXOAUMO BHUMATEIHHO MPOUYECTh
TEOPETHYECKUI MaTepHaj MO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NMOHATHS 3TOU
TEMBI: psIMasi Ha TUIOCKOCTH U B MMPOCTPAHCTBE, Pa3iINuHbIe YPaBHEHUS MPSAMOM Ha MIOCKOCTH U
B MPOCTPAHCTBE, TNIOCKOCTh B MPOCTPAHCTBE, HETIOJIHbIE YPAaBHEHUS MPUMOMN U IJIOCKOCTH, YTOJ
MEX1y TIIOCKOCTSMH, YTOJI MEXAY MPSIMBIMHU Ha MJIOCKOCTH U B MPOCTPAHCTBE, PACCTOSHUS OT
TOYKH JI0 IJIOCKOCTH U /10 TPSAMOM M JIp. OTU MOHSITUSA CIEAYET BBIYUUTh U Pa300paTbCs B UX
cooTHomieHUssX. Ilpu pemeHnn 3agady  UCHONB3YIOTCS  (OPMYJbl, OOBSICHEHHE KOTOPBIX
MIPEJCTaBICHO B TeMe 9.

Tema 10. JInHUM ¥ MOBEPXHOCTH BTOPOI0 MOPSIKA
1.Haiitu wnBapuant J, mis x*+2xy-y*+8x+4y-8=0.
2.Haiitu xapakrepucTuyeckue KopHu, eciu J;=10, J,=9.

3.0npenenuts tun [1BI1 v 31T +327 + 20z + 8z +4dy- 9v + 2 =0.
4. CocTaBUThH XapaKTePUCTUUECKOE ypaBHEHUE, ecin J,=5, J,=-3, J;=-4.

5. TToBepXHOCTH 3a/1aHa YpaBHEHUEM 5x2 -3z + 6xy - 2y +5 =0.Bbruucauts Jy.

2 2

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

00 36
7. B mapa6ose (y+3)*=1/4(x-5)* HaliTH BEIMYUHY APAMETPA p U KOOPAUHATHI BEPILKH.

8. Ha sumarnice 24x° +30y° =720 HAWTH TOYKH, OTCTOSIIKE HA PacCTOSTHUU IATH €IUHULL OT €ro
MaJIOM OCH.
9. CocraButh ypaBuenue KBII, npoxoasiieit uepes 5 Touek:

M (0,0), M5 (0, 1), M (- L1, M, (1,0), M (2.~ 1).

10. OnpeneNnuTh THII HOBEPXHOCTUH 4x~ - 927 + 2zv - 8x - 41 + 362 - 32 =0.

Memoouueckue pekomeHoayuu no peulenuro 3a0ay.

[Tpuctynas k caMOCTOATEILHOMY PEIICHHUIO 33a]a4, HeOOXOAUMMO BHUMATEIBHO MPOYECTh
TEOPETUYECKUN MaTepHall M0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BaskHeWIne NMOHATUS 3TOU
TEMBI: 3JUIUIC, rumnepoosa, mapadosia, S3KCUEHTPUCHUTET, (OKYC, ACHUMIITOTHI THIEpOOJIb,
IUPEKTPUCHl  JJUTUIICA, IOBEPXHOCTH BTOpOro mopsnaka, kinaccudpukamus I[IBIT wu  nap.
OTH TOHATUS CIEAYeT BBIYYHTh M pa3o0paThCsi B MX COOTHOUICHUsX. lIpu pemenun 3amay
UCTIONB3YIOTCS. POPMYJIBI, OOBSICHEHHE KOTOPBIX MpeAcTaBieHo B Teme 10.

Tema 11. D1eMeHTHI TOIOJOTHH.
1. Haiigute KOMIIOHEHTHI CBSI3HOCTH M KOMIIOHEHTBHI JIMHEHHON CBSI3HOCTH CIIEIYIOLIUX
MOJMPOCTPAHCTB MPOCTPAHCTBA BEILIECTBEHHBIX (71 X71)-MaTpPHIL:
1) GL(n; R) = {A |det A6=0}; 2)O(n, R)={A| AAT=E}.
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2. [Moctpoiite HeperysspHOE Xayca0phOBO MPOCTPAHCTBO.

3. IloctpoiiTe NpPOCTPAHCTBO, YAOBJIETBOPSIOUIEE TPETbEH aKCHMOME OTAECIMMOCTH U HE
YIOBJIETBOPSIOLIEE BTOPOIA.

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

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

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

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

5 x=ct,y =cy2Int,z =12 t=1, t=10.
8. Haiitu myiMHy ayru THHAN £ MEeXIy TOYKaMHU '

9. Haiitu KpUBU3HY U KpyU€HUE CIAEAYIOMIMX JTUHUU:
x=2t,y=Int,z =t

xy x5 +x;=1

10. IToka3zaTs, 4to cdepa SBIISICTCS TJIQJIKUM MHOTOOOpa3HeM.

Memoouueckue pekomeHOayuu no peueHuro 3a0au.

[Ipuctynas k caMOCTOSTEILHOMY PEIICHHIO 33]1a4, HEOOXOAMMO BHUMATEIHHO MPOUYECTh
TEOPETUYCCKHI MaTepHaj Mo COOTBETCTBYIONIEMY BOIPOCY TeMbl. BakHeiIne MOHATUS TOU
TEMBI: TUIOCKHE W MPOCTPAHCTBEHHBIE KPWBHIE, HOPMallb, OMHOpPMAallb, KPUBH3HA U Kpy4YEHHUE
IUIOCKOM KPUBOW U JAp. DOTH MOHSATUSA CIEAYET BBIYYUTh M Pa300paThbCs B MX COOTHOIICHUSIX.
[Tpu pemennyn 3a1a4 UCMIONB3YIOTCS (HOPMYIIBI, 00BSICHEHNE KOTOPBIX MPEICTaBIeHO B TeMe 11.

Kpumepuu ¢opmuposanus oyenok no 3adanusm 01s cCaAMOCHOAMENbHOU PAdOmbl
cmyoenma (munogvie 3a0auu):

«omauunoy (3 OGamma) - oOyvaroluiics MoKa3al TIIIyOOKHE 3HaHWS Marepuaia Io
MOCTAaBJICHHBIM BOIPOCaM, TPaMOTHO H JIOTHYHO ero wuajaraeT. CBOOOTHO HCHONB3yeT
HeoOXouMBble (POPMYJIIBI 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 BOMpOCaM, HO HE YCBOWJI €ro JieTaleH, JOIMyCcKaeT OTJeJbHble HETOYHOCTH IpU
pEIICHNH 33/1a4;

«neyooenemeopumenwvro» (0 6a510B) — 0Oy4YaIOIIMICS JTOMMyCKaeT IrpyOble OMMOKU B
OTBETE Ha TIOCTABJICHHBIE BOIIPOCHI U ITPH PEIICHUN 33149

5.2. Ouenounvie mamepuawl 01 pyoedcHo20 KOHMPON.
Py6esxHbIif KOHTPOJIb OCYIIECTBIIICTCS MO OOJee WM MEHEe CaMOCTOATEIbHBIM pa3jienamM —

Y4eOHBIM MOAYJISIM Kypca U TPOBOJMTCS 10 OKOHYaHWU W3yUEHHs MaTepuaia MOIYJIs B 3apaHee
YCTaHOBJIEHHOE BpeMs. PyOeXHbI KOHTPOJIb MPOBOAUTCS C IIETbIO OINpENeNeHUs] KayecTBa
YCBOEGHMS Marepuaja yyeOHOro MoayJid B LieJOoM. B TedeHne cemecTpa MpOBOAUTCS TPU TAKUX
KOHTPOJIbHBIX MEPONPUSATHS 10 TpaduKy.

B kauecTtBe GopM pyOEKHOTO KOHTPOJIS MOYKHO HCIOJIb30BaTh TECTUPOBaHHE (TUCbMEHHOE
WIM KOMIIBIOTEPHOE), NPOBEIEHUE KOJUIOKBUYMa WJIM KOHTpPOJIbHBIX paboT. Ha pyOexHbie
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KOHTPOJIBHBIE MEpOIPUATHS PEKOMEHAYETCSI BBIHOCUTH BECh NpPOTrpaMMHBIA Marepuall (Bce
pas,uenm) 10 JUCHUIITINHE.

KonTpoabsnass pabGora. KonTponbHas pabota — mnucbMeHHas pa0oTa HEOOJbIIOTo
o0beMa, IpeArnoaraoiias MpoBepKy 3HAHUHN 3aJaHHOTO K M3YyYCHHIO MaTepualia i HaBBIKOB €T0
MMPAKTUYCCKOro INpPHUMCHCHUS. HpOBO}II/ITCSI TpU pas3a B TCUCHUC HUZYUYCHHA OUCHUIIIIMHBI
(cemecTp) B yachl ayIUuTOpHOU paboThl. He MeHee veM 3a 1 Hememo 10 KOHTPOIBHON PaboTHI,
npenoaaBaTCyib JOJKCH OINMPEACIINTb CTYACHTAM HCXOJHBIC AAaHHBIC JJISA ITOATOTOBKH: HA3BAThb
paszmensl (TeMbl, BOIPOCHI), TO KOTOPBIM OYIyT KOHTPOJBHBIC 3aJaHUs, TEOPETUUYECKHE
MCTOYHHKH (C TOYHBIM YKa3aHHEM pPa3JIeJioB, TeM, CTaTeH) s HOATOTOBKH.

KontponbHble paboThl MOTYT COCTOSATH M3 OJHOTO WM HECKOJBKUX 3aJlaHul
NPaKTHYECKOTO copepkaHus. [lpm  BBIMOJHEHWH KOHTPOJBHOM pabOTHI  MOJIB30BATHCS
KOHCIICKTaM .]'IGKHI/II\/'I, y‘-Ie6HI/IKaMI/I, 3aJa4YHUKaMH HE pa3spCliCHO. HHI/ITCJ’IBHOCTI—; peiCHusA
KOHTPOJIBHBIX 33/IaHHH COCTaBIsIeT He Oosee 90 MUHYT.

5.2.1. Ouenounvie mamepuanvt 011 KOHMPOILHOU PpPAOOMbL: KOHMPOJIUPYeEMblE
komnemenuuu OIIK-1.1, OIIK-1.2, OIIK-1.3.

Tunoeoie eapuaHmaosl Koump0ﬂbublxpa60m:

Bapuanm Nel

1. Pemmrts cucremsl o popmynam Kpamepa (eciu 3T0 BO3MOXKHO):
2y +2x, —xz;+x, =4,
4x, +3x, — x5+ 2x, = 6,
8xy +5x, — 3x5 +4x, = 132,
3x,+ 3x, —2x5;+ 2x, = 6.
2. Jlanswl 1Ba BEKTOpa a= (3, _E’EJH b=(-21 ﬂ). Onpenenuth NpOEKIUU HA
a)d+b )d—b
KOOPAMHATHBIE OCH CIIEAYIOIUX BEKTOPOB: , 0 .

3. BbIUMCIUTH paHT MaTPHIIBI IPU MOMOIIIX 3JIEMEHTAPHBIX PeoOpa3oBaHui
(25 31 17 43

L |75 94 53 132
175 94 54 134
|25 32 20 48

A(—2,—-4,3)

4. BpMUHCINATH BCJIMYNHY OTKJIOHCHUS U PACCTOSAHUC OT TOYUKHU J0 IINTOCKOCTHU

2x—yvy+2z=3=10

5. Haiitu npousBenenus marpun AB u BA (eciin 3T0 BO3MOXKHO)

. 3 4 5
ﬁ=(i 3 _31] B=(6 0 -2
7 1 8

Bapuanm Ne2

a=81+10] (e1, s e3)

1. Pa3noxxutb BEKTOp no 6aszucy , €ClIn

— —+

e, =21-j—k &=31+2/—-k T =1+3+k

b 2
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—3x; + 2x, + 4x5 =3,

—xy +2x, + 3x,= 2.

Pemuts cuctembl MaTpUYIHbIM crmocobom

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

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

[IepeMHOXUTB TOACTAaHOBKHU 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

=k

L =
=

L1

. N.________._,f

Brlunciauts

Bapuanm Ne 3
OnpenenuTtb yroi Mexay AByMs MpsIMbIMU (1) u (L ], ecim

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

HUKJIOB U BBIYUCIIUTH JCKPCMCHT.

Paznoxuts MOACTAHOBKY B BUJC MNPOU3BCACHHA HC3aBUCUMBIX

-1 2 4 3

5 1 —2 4

01 -3 1
BBIUKCIINTG ONpeaenuTens o Teopeme Jammaca:' =2 ¢ —4 2

o X AXE=C,
Haiitu noacranoBky = M3 paBeHCTBa eciu
12345 (123-’-1-5 12345
A= = . =
(23145)’ 531-’-1-2) (13524)
Ha runep6one 16x° - 49" =784 galiTu TOUKHU, KOTOPbIE ObLIM OBl B TPH pa3za OIIMKe K
OJIHOM aCUMIITOTE, Y€M K JAPYTOH.
Bapuanm Ne4
A(5,4,3)

U OTCEKAIoIIEH

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

Haittu nmpousBenenre MaTpuiy 4 " B, €ClIn 0 01

CocTaBUTh ypaBHEHHUE IUIOCKOCTH, MPOXOASIIEH Yepe3 TOUKY

PaBHBIC OTPE3KH HA OCAX KOOpAWHAT.

Hanmcates ypaBHeHWe rumepOoOibl, HMeromed obmue (GOoKychl ¢ 3JUIMICOM
24x7 +49y° =1176 , npy yCIOBMH, 9TO €€ SKCUEHTPUCUTET € =1.25
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4x, + 5x, —2x; = —5

o CW3xy +2x, —6x; = —11
4. PemwuTh cuctemMy ypaBHEHUI MeTo10M [aycca: 2

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

-2 3 4

2 1 7
1. Jlana maTtpuna 0 0 1/ Hajitu [IPUCOEIMHEHHYI0 MAaTpHILy.
2. Ha runepGose 144x° - 169)° =24336 HalWTH TOYKH, U KOTOPOU (POKATLHBIE PagHyC-

BEKTOPBI NEPIICHANKYIISPHBI APYT K IPYTY.
3. Haiitu koopawHaThl BEpIIMH TMapabOdbl ¥  BEIMYMHY TapameTpa p, €cClid
2x*—4x+2y—3=0

2 -1 3 -2 4
4. Haiitu paHr MaTpHUIlbl METOJIOM OKAaHMIISTFOIIUX MHHOpOB 4 —|4 - 2 5 7
2 -1 1 8 2

2 —5 4 3

3 —4 7 5

4 -9 8 5

—3 2 =5 3

5. Bpraucinute onpenenuTenb

Kpumepuu ghopmuposanus oyenox no KOHmMpOIbHLIM MOYKAM (KOHMPOTIbHbBIE padombl)

5-4 6anna - npaBUIBHO BBIMOJHEHBI BCE 3aJIaHUS, MPOJEMOHCTPUPOBAH BBICOKUUN
YPOBEHb BIIQJICHUSI MAaTEPUATIOM, IIPOSIBJIICHBI MPEBOCXOJIHBIE CIIOCOOHOCTH MPUMEHSTh 3HAHUS U
YMEHUS K BBITIOJTHEHUIO KOHKPETHBIX 3a/ITaHUH.

3 oOanna - TPaBUIBLHO BBHITIOJIHEHA OOJbINAs 4YacTh 3aJaHHil, MPUCYTCTBYIOT
HE3HAYUTEIbHBIE OIIMOKH, TPOJEMOHCTPUPOBAH XOPOIIWNA YpPOBEHb BIIAJICHUS MaTEpPHAIIOM,
MIPOSIBJIICHBI CPEHUE CIIOCOOHOCTH MPHUMEHSTh 3HAHUS M YMEHHS K BBITTOJIHEHHIO KOHKPETHBIX
3aJaHuH.

2 6anna - 3amaHus BBIIOJTHEHBI OOJie€ YEeM HANOJOBUHY, MPHUCYTCTBYIOT CEPhE3HBIE
OIIMOKHU, TPOJIEMOHCTPUPOBAH  YJIOBJIETBOPUTEIBHBIA YpPOBEHb BIIAJCHHUS MaTepHalloM,
MPOSIBJIICHBI HU3KHUE CIIOCOOHOCTH NMPUMEHATH 3HAHUS U YMEHHUS K BBIMOJHEHUIO KOHKPETHBIX
3aJlaHUH.

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

0 6annoe - npy MOJTHOM HECOOTBETCTBUM BCEM KPUTEPHUSM U OTCYTCTBUHU OTBETA.
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5.2.2. Ouenounvie mamepuanvi: Tunoevle mecmogvle 3a0anus no OUCUUNIUHE
«Anzeopa, zeomempusa u mononozuny (koumpoaupyemasn komnemenyus 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
MpOLEAYPY M3MEPEHHS YPOBHS 3HAHMN M YMEHHMH CTyJeHTa. TecTUpoBaHUE MPOBOIUTCA TPHU
pa3a B TeUCHHE M3Y4YCHHS TUCIMIUTUHBI (cemecTp) Ha turardopme http://open.kbsu.ru/moodle/.
He menee, yem 3a 1 Henenmoo 10 TECTUPOBAHMUS, PETIOAABATENb JOJKEH ONPEICITUTh CTYICHTaM
HUCXOJHBIC NJAHHBIC I IMOATOTOBKU K TCCTHUPOBAHHIO: HA3BATHh Pa3aciibl (TCMI)I, BOHpOCBI), 10
KOTOPBIM OYIyT 3aJlaHHs B TECTOBOM (hOpMe, TCOPETHUECKUE UCTOYHUKHU (C TOYHBIM YKa3aHUEM
pas3neroB, TeM, crareil) jisd moArotoBku. OIEHKA pe3yJbTaTOB TECTUPOBAHUS TPOW3BOIUTCS
KOMITBFOTEPHOH MPOrpaMMON, pe3yJIbTaT BbIIAETCS HEMEJICHHO 110 OKOHYaHHUHU TECTa.

1. Haiitu BEKTOP x us3 ypaBHEHHUS a, +2a, +3a, +4x =0, rae
@, =(5.-8-12). @ =(2.- 14-3). @ =(-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

B0

— , O (1,1,1,1)
V3 O3 V3
O (1,1,0,1) O/3.4/3.1.D
3. Jlau BexTop @ =(3.1.2) B E eMy opTOroHajeH BEKTOp
M (-1,-1,2) O (1,1,2)
O (2,1,-1) O (2,1,2)

4. Hammucath ypaBHeHue npsimoii AB, mpoxopsiieii 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 npsiMoii, MpoxoAsiei yepe3 Hauano KOOPUHAT U TOUKY
A(3,-27) paBen
O3 O -27 M -9 0 1/9

6. Haiitu yron mexnay npsimbiMu 3x-2y+12=0 un 4x+y-2=0
Oteg =3/4 Oigg =-1

Owy =4/3 Mg =11/10

7. dnuna Bexktopa AB, eciu A(3,2), B(-1,-1) paBHa
013 OJs 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

3 4 3 -
M-l,\‘+—1‘-2:(_} D-:_\'+_—L1'-:’_:(]
sTs 575
3 4 3 4
O x- y-2=0 O-x+-y+2=0
3 5 5 5

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

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

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

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

Ox-3y+2z-10 O 5x+2y-3z=0
x-3 v+l =z-2
O 2x+5y-z=0 M—— = T
x-2 y+2 z-1 X v+3 z-4
12. Yron mexny npsMbIMU T =95 ~—10 “ [~ 5 ~ 5 paseH
J 13
Og =" M ¢ =arccos—
6 45
2 1
U ¢ =arccos = U ¢ =arccos —
5 13

SR
13. Yron mexay npsamoit — =- =

U TJI0CKOCThIO 22X+4y+20z=0 paBeH

|

)

44 -
O ¢ =arcsin - O¢=x Og = M ¢ =arcsin %

T
45 2

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

15. KaHOHHMYECKOE YypaBHEHHUE SJIIUIICA UMEET BU]L

Ox+Y o D:_____r__:]

b a a b

|Z['r. +'F‘ =] DL+L:{}
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 NMCECT BUJ

O :Li O v =4 X M V= 472 X O x :‘_
£ b a a
18. DKCIEHTPUCUTET € KPUBOM 2-TO MOPSIKA ﬁ + ;—( =1 paBeH
a0
M 4/5 O 8 O 4 as

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

21. Yucno pa3nuyHbIX IEPECTAHOBOK JJIMHBI 6 paBHO ...

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

[ 137984652 |
22. JIeKpeMEHT MOJCTAaHOBKH | , 1487560 | PABEH ...
-4 -2 +:5 -3

23. Ecnu B omnpeienuTene CTPOKU M CTONOIBI TOMEHITh MECTAMU, TO ONPEACTUTENb:
-: IIOMEHSAET 3HAK

- CTaHET PaBHBIM HYIIIO

+: HE U3MEHUTCH

- YBEIUYHUTCS HA ITIOCTOSHHOE YUCIIO

12 30|
24. BpIYHUCINTH 4 s
-1 60 +:-60 -2 180 -1 120
1 4 | 5 0
25. Beramemute 3\ 57 2 |,
+:11 - -17 -1-23 -2 23
2 3 1 2
26. Ilpoussesienue onpenenurenei |, o (- 2']2 5| paBHO:
- 15 -1 14 -1 32 +:-16
3 1 -2
27. Beluucnuts onpegenurens | 3 - 2 -1
-1 5 1
--8 -7 -1 20 +:-19
10 1 1
31 0 O _
28. Onpeaenurens 4-ro nopsiakKa 0 1 o o DbaBeH:
4 2 0 5
-1 14 +:15 -0 -1

29. CKOJIbBKO MHUHOPOB 2-T0 MOPSIAKA COACPAKUT ONMPEACIUTENb 3-10 mopsiaKa?
-3 -6 -1 16
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30. AnreGpandecKkuM JOTOJHEHUEM B onpenenuTene | !
bH

K 9JIEMEHTy  d,, Oyzaer

W W =
SN

0

N 1 0| 1 2 1 3 a 2
e e s« e s Tl o
31. U3 mepeuncienHbix MaTpull 4, <. B Csyo D50 K. N5, MOXKHO EPEMHOKHUTD
MEXIy CO00i
= Do Ko, + A, o m Csy - B, n N, = Bo,ow
K’ [CRe
32. Panrom maTpuibl Ha3bIBAETCA ...
-2 YUCJIO JIMHEHHO HE3aBUCHMBIX CTPOK
-1 YUCJIO JINHEHHO HE3aBUCHUMBIX BEKTOPOB
+: MaKCHMaJIbHOE YHCIIO JIMTHEWHO HE3aBUCUMBIX CTPOK (CTOJIOIOB)
-1 ee ToPATIOK
(4 5] (2]
33. IlpousBenenue matpun | ., I ‘ paBHO:
s ) | |
(13
+ | =03 7) = (7 13) -7 -13)

-1 o 4 —
35.Marpua <1~ o6parHas K 3amaHHOI MaTpuie “lo 1 ‘ MMEET BUL:

1

Ao
|0 5 )

.
“lo s

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

HIKase.

5 6ayIoB — nosy4aroT 00yyaromuyecs ¢ MPaBUIbHBIM KOJMYECTBOM OTBETOB HA TECTOBBIE
Bonpocsl. Beimonaneno 89-100 % npennokeHHbIX TECTOBBIX BOIIPOCOB;

4 Oayna — NOIy4aroT 0OYYAaIOLIUECs C MPABUIbHBIM KOJIUYECTBOM OTBETOB Ha TECTOBBIE
Borpockl — 70 —88 % ot o01iero oobeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

3 Gayuta — MouTy4yaroT 0OydaroIuecs ¢ MPaBUIBHBIM KOJMUYECTBOM OTBETOB HAa TECTOBBIE
Bonpockl — 50 —69% oT obuiero o0bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

2 Gama — noxy4aroT 00ydarolirecs: IPaBIIbLHBIM KOJINYECTBOM OTBETOB HA TECTOBBIE
Borpockl — 30-49 % oT 0b11ero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB.

1 Gaymm — mosy4aroT o0ydJaromuecsi C MPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Borpockl — 10 —29% ot obmiero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

0 GanoB — Moy4aroT 0Oydaromuecs MPaBUIbHBIM KOJHYECTBOM OTBETOB HAa TECTOBBIC
Bonpocsl — MeHee 10 % ot o01iero oobema 3a1aHHbIX TECTOBBIX BOIIPOCOB.
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5.2.3. Ouenounvie mamepuanvt 0711 RNPOBEOCHUA KOJIOKEUYMA: KOHMPOIUpPyemas
komnemenuusn OIIK-1
KomnokBuym — cobecenoBanue mpemnofaBaTeliss ¢ 00y4YaromMMcs ¢ HENbI0 KOHTPOJIS

IJyOUHBI YCBOEHHUS TEOPETHMYECKOTo MaTepuana, HU3y4YeHHs] peKOMEHIOBAaHHOW JUTEpaTyphl.
KomnokBuym - 310 (popMa KOHTPOJISA, BUA MOMOIIM OOYYArOIIMMCS M METOJ] CTUMYJIMPOBAHUS
UX camMoCTOsITeNbHOM paboThl. KomoKkBHyM OXBaThIBaeT TOJBKO pa3zesl WU TEMY H3ydaeMoi
JUCLUILIIUHBI.
Temul Konnoxkeuyma:
1. bunapHble anreOpamdeckue oreparuu. AnreOpanmyecKue CTPYKTYpbl C OIHOW M JBYMS
OMHapHBIMHU OTIEPAUSIMHU.
2. IlepecranoBku. Tpancno3unus B nepecranoBke. MHBepcus. YeTHOCTh nepecTaHOBKH.
3. IloacranoBku. YeTHOCTh MoiIcTaHOBKH. CBOMCTBA MOJCTAaHOBOK. JI€KpEMEHT.
4.0Onpenenutenu n-ro nopsiaka. CBoicTBa.
5.MuHopsl U anreOpandyeckue TOMONHEHUSA. MeTOAbl BBIYMCICHHE ONpEeAeNUuTeNs H-TO
MopsI/IKa.
6.Cucrema nuHelHbIX ypaBHeHH. @opmyiibl Kpamepa u meton ['aycca.
7.Martpuusl. Onepanun Haj Matpunamu. CoiicTBa oneparnuil. O0paTHas MaTpuna. Y CIoBUS
€€ CYILLIECTBOBAHMS U METOJ HAXOKICHUSI.
8.Panr Marpuubl. MeTobl HAX0KAEHUS paHra MaTPUILIbI.
9.JIuneiinple mpoctpaHcTBa. [logmpocTtpancTBa. basuc u  pa3MepHOCTh  JIMHEHHOIO
IIPOCTPAHCTBA.
10.Matpuna nepexoaa. CBoHCTBa.
11.Cymma u nepeceyenue noanpoctpancts. @opmyna ['paccmana.
12.EBxinaoBsI mpocTpancTBa. OOmmii criocod MOCTpOSHUsI.
13.1nuna BexTopa. Yroa mexay Bekropamu. HepasenctBo Komm-byHsAKOBCKOTO.
14.0OproronanbHOCTh BEKTOpoB. OpTOoroHanbHble Oa3uckl. IIporecc oproronanusanuu.
15.JIuneiinble npeoOpa3oBaHus BEKTOPHBIX IIPOCTPAHCTB. Cas3p JIMHENHBIX
npeoOpazoBaHuii ¢ Marpuiamu. JIeiicTBYS Hal TMHEHHBIME MPEOOPA3OBAHUSIMH.
16. KaHOoHWYEeCKHI 1 HOPMaIBHBIA BUI KBAIPATHUYHON (HOPMBI.
17. TlonoxuTeNpbHO-ONIPEIeTICHHBIC KBAaIPAaTUIHBIE (DOPMBI.
18.Xapakrtepuctuueckue MaTpuibl. XapakTepuctudeckue KOpHU. CoOOCTBEHHBIE BEKTODBI.
CoOcTBEeHHbIE 3HAUCHUS.
19.Bekropsl. Onepanuu Hal BEKTOPAMH.
20.CkansipHoe, BEKTOPHOE U CMEIIaHHOE MTPOU3BeAcHUE BEKTOPOB. CBOMCTBA.
21.PaccTossHue MeXIy IByMs TOUKaMH Ha IUIOCKOCTH. JleleHne oTpe3ka B JaHHOM OTHOILIEHUH.
[Inomane TpeyrojpHUKA.
22.YpaBHeHHUE TPSAMOM C YIIIOBBIM KOI((UIIMEHTOM. YTOJ MEXAY BYMsI IPSIMBIMH.
23.00miee ypaBHEHUH NPSAMOA. Y paBHEHUE MPSMON «B OTPE3KAXY.
24 HopMmanbHOE ypaBHEHHUE NPsAMOil. PaccTosiHME OT TOUKH 10 MPSAMOIA.
25.9nnurnc, runepOoia, napadoa.
26.0011ee ypaBHEHUE TIOCKOCTU. YTOJI MEXKTY TUIOCKOCTSIMH.
27.HenonHble ypaBHEHUS IIJIOCKOCTH. Y PABHEHHE IUIOCKOCTHU «B OTPE3KAX)».
28.HopMmanbHOE ypaBHEHUE IIIOCKOCTU. PacCTOSHUE OT TOYKHU JI0 IIIOCKOCTH.
29.YpaBHeHue MpsMoil B mpocTpaHcTBE. KaHOHMYECKOE W TapaMeTpUyecKoe YpaBHEHUE
MIPSAMOM.
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30.B3aumMHOE pacnoyiokeHue NpsiMOM U IIIOCKOCTU B IPOCTPAHCTBE.

31. O6mee ypaBuenue [1BII. Knaccuduxarms [1BII.

32. KpuBHu3Ha U Kpy4€HHUE TUIOCKON KPUBOM.

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

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

Kpumepuu ghopmuposanusn oyenok no KOHmpoabHbIM mouKam (KOI0KeUuym)

«OMIUYHBLU (8bICOKULL) YpOo8eHb KomnemeHyuuy (5 OayUIoB) - CTaBUTCS B Clyyae, Korjaa
00yJaroIIHIiCs IEMOHCTPUPYET 3HAHUE TeopeThHdeckoro marepuana Ha 100%;

«xopouiull (HOpManbHblil) yposeHsb Komnemenyuuy (4 0aIOB) - CTAaBUTCS B Clydyae, Korja
00yYarOIIHIICS IEMOHCTPUPYET 3HAHUE TEOPETHIECKOTo Marepuaia Ha 70%;

«V00BIIeMBOPUMETIbHBILL (MUHUMATbHBIU, NOPO208bILL) YposeHb Komnemenyuuy (3 6amna) —
CTaBUTCA B Cllydae, KOTJa OOYYArOIIMACS 3aTpyaHSETCS C TPaBUIBHONH (HOPMYIMPOBKOM
TEOPETUIECKOT0 MaTepHaia, JaeT HEMOJHBIA OTBET, JIEMOHCTPHPYET 3HAHHUE TEOPETUICCKOTO
Matepuana Ha 55%;

«HEYO00BNIeMBOPUMENbHBLI (HUMCE NOPO20B020) YPOBeHb KomnemeHyuuy (2 1 MeHee 0aJlioB) —
CTAaBUTCSI B CJy4ae Korjga OOydaromMicsi JaeT HEBEpHYI0 (OPMYIHUPOBKON TEOPETHUECKOrO
MaTepuaia, JaeT HEBEpPHbIN OTBET, JAEMOHCTPUPYET HE3HAaHHE TEOPETHYECKOro MaTepuaia WIH
3HaHue Matepuana MmeHee, yeM Ha 40 % 3aau.

5.3. Ouenounvie mamepuanvl 013 RPOMENCYMOUHOI AMMeECMaAyuU.
Lenvio npomedicymounoii ammecmayuy 1O IUCHUIUIMHE SBJISETCS OICHKA KadyecTBa

OCBOGHHUS  JUCHHMIUIUHBI  oOywarommmucsa. OHa mnpeaHa3sHadueHa JUIsl  OOBEKTUBHOTO
MOATBEPXKJICHNUS W OIEHWBAHUS JOCTUTHYTHIX PE3yJbTaTOB OOYUYEHHUs TIOCJIE 3aBEpIICHUS
W3YYCHUS TUCTIMILTUHBL. OCYIIECTBISIETCS B KOHIIE CEMeCTpa U MPECTaBIsieT cO00H HTOTOBYIO
OLICHKY 3HAaHUI B BUJIE SK3aMEHa.

[TpomexyTouHas aTTecTalusi MOXKET MPOBOJUTHCS B YCTHOW WIJIM NMUCBMEHHOU (opMe.
Ha npomexxyTouHyto arrectanuio orBoautcs 10 30 6anios.

IK3amenayuoHHble 60NPOChl no ducyuniune «Anzedpa, 2eomempus u MoONOIO2UA»
(konmponupyeman komnemenyus OIIK-1.):
1. Aunre0Opandeckne CTPYKTypbl C OJHOM OWHapHOW anreOpanyecKol Omneparuei.

CsoiicTBa.

2. Kombio. Cpoiictsa. [Tpumepsr.

3. Ilone. CoiictBa. IIpumepsi.

4. Xapakrepuctuka nois. Teopema. [loanone.

5. ITlepecranoBku. Teopema o ynciie NepecTaHOBOK JIJIUHEI 7.

6. Tpancnozunms B nepecraHoBke. MlHBepcus. UeTHOCT nepecTaHOBKH. Teopema.

7. TlomcranoBku. YerHocTh mojacTaHOBKH. CBOWCTBA YMHOXXEHHS  IOJCTaHOBOK.
JlekpeMeHT.

8. Ompenenurenu n-ro nopsiaka. CpoiicTBa

9. MuHopsl u anredpanueckue aononHeHus. Teopema Jlamnacca.

10. PaznoxxeHre omnpenenuTens IO DJJIEMEHTaM CTPOKW. DBrpluncieHue omnpenenurens
METOJIOM aHHYJIMPOBAHUS JIEMEHTOB CTPOKH.

11. CucteMa TMHEWHBIX ypaBHEHUH KpamepoBckoro tuna. Meroa Kpamepa.
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12. Matpuupbl. Onepanuu Haj Matpunamu. CBoiicTBa onepanuii.

13. O6parHas maTpunia. Y CIIOBUS CYIIIECTBOBAHUS.

14. Teopema 00 ornpenenuTesne MPON3BEICHIEC MATPHII.

15. Panr marpunpl. Teopema o paHre MaTpHIibl.

16. JInnelinble npoctpancTBa. [IpuMepsl. bazuc u pasMepHOCTh JIMHEHHOTO MPOCTPAHCTBA.
Teopema o 6azuce.

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

18. EBxknuaoBsl mpocTpancTBa. JmHa BekTOopa. YTroil MexIy BekTopamu. HepaBeHCTBO
Komm-bynsikoBckoro.

19. OpToroHanbHOCTh BEeKTOPOB. OpTOroHaIbHBIE 1 OPTOHOPMUPOBaHHBIE 0a3uchl. Teopema
CYILIECTBOBaHMs OPTOrOHAIBHOIO Oa3uca.

20. Jluneiinple TpeoOpazoBaHUsl BEKTOPHBIX MPOCTPAHCTB. JleHCTBUS Haj JUHEHHBIMU
peoOpa3OBaHUSIMHU.

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

22. KaHOHMYECKUH ¥ HOPMAaJbHBINM BUJ KBaapaTudHOU hopmbl. Meton Jlarpanxka.

23. ITonoxuTenpHO onpeaesieHHble kKBaapaTudabie popmel. Kpurepuii CuiibBecTpa.

24. XapaKkTepuCTUUECKNE MATPULIbl. XapaKTEPUCTUUECKUE KOPHHU.

25. CoOcTBenHble BekTophl. COOCTBEHHBIE 3HaUCHHUS. Teopema.

26. Bexropsl. Onepanyu Haj BekropaMu. CBOMCTBa ONEpALIUi.

27. CkanspHoe npou3BeieHue BeKTopoB. CBoiCTBA.

28. BexropHoe npousBeieHne BeKTopoB. CBoCTBa.

29. CMemanHo€e npou3BecHNE BEKTOpoB. CBONCTBA.

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

31. YpaBHEHUE NPSIMOH C YTIOBBIM KOAPPHUIIMEHTOM. YTOI MEXKITY IBYMS MPSIMBIMH.

32. O61ee ypaBHEHU NpsMO. YpaBHEHHUE MPSIMON «B OTPE3KaX».

33. HopmanibHOe ypaBHeHUE TipsiMoil. PaccTosiHrE OT TOUKH 10 TIPSIMOIA.

34. Dnnunc. KanoHnveckoe ypaBHEHUE 3JUIMIICA.

35. 'unepOoina. KanoHnueckoe ypaBHEHHE TUIIEPOOJIBI.

36. Tlapabona. KanoHn4eckoe ypaBHEHHE Tapa0OIIbI.

37. IlnockocTh B IpoCTpaHCTBE. Pa3nmnuHble ypaBHEHHS INTIOCKOCTH.

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

39. BzauMHOE pacroioKeHue MpsMO U TNIOCKOCTH B MPOCTPAHCTBE.

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

Kpumepuu ghopmuposeanun ouyenok no npomexcymouHol ammecmayuu:

26-30 0amIoB — MOJYYarT OOYYaroIIuecs, KOTOphIe CBOOOIHO OpPHUEHTHPYIOTCS B
Marepuaie U OTBeHaroT 0e3 3aTpyaHeHuid. OOydarommiicss ClIoCOOCH K BBIMOTHEHHUIO CIOKHBIX
3aJ]aHni, TIOCTAHOBKE IIeieil ¥ BBIOOpE MyTell ux peanu3anuu. Pabora BBIMOIHEHA MOJTHOCTHIO
0e3 ommobok, pemeno 100% 3amay;

21-25 ©GamioB — MONYyYalOT oOydYarolmmecs, KOTOpble OTHOCHTENBHO TIOJIHO
OPHCHTUPYIOTCS B MaTepualie, OTBEYAIOT 0€3 3aTpyJHCHHH, JOMYCKAIOT HE3HAYUTEIHHOE
KonruecTBO ommobok. OOydaromuiicss cocoOeH K BBITIONHEHHUIO CIIOXKHBIX 3anaHuil. Pabota
BBINOJIHEHA TTOJIHOCTBIO, HO UMCIOTCS HEe OoJiee OJHOM HerpyOoii OIMOKK U OJTHOTO HEIoveTa,
He Oosiee Tpex HemoueToB. [lomyckaroTcs HE3HAYUTENbHBIE HETOYHOCTH MPH PEIICHUHU 3aiad,
peuero 70% 3anay;
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16-20 6amioB — MONyYarOT OOYyYaroImecs, Y KOTOPBIX HEIOCTATOYHO BBICOK YPOBEHB
BIIQJICHUS MaTepuaioM. B mporiecce oTBeTa Ha dK3aMEHE JOMYyCKAIOTCS OLMIUOKHU U 3aTpyIHEHUS
IIpH U3JI0KeHUW MaTepuana. OOyJaronuiics MpaBUIbHO BBIIOTHII HE MeHee 2/3 Bcel paboThl
WIH JIOMYyCTHII HEe OoJiee OHON rpy0oii OMMOKK M JBYX HEIOYETOB, He Oojiee OJHOM rpyOol u
OJIHOM HerpyO0oil ommoOKu, HEe O0JIee TpeX HErpyObIX OMMOOK, 0OHON HEerpyOoi. O0ydJarommiics
3aTPYJHSAETCS C MPABUJIBHOW OLIEHKOM MPEIJIOKEHHOM 3a7a4uM, JAET HEMOJHbIA OTBET, PEIICHO
55% 3anau;

0 OGamnoB — mosy4aroT OOydwaromuecs, KOTOPbI€ IOMYCKAIOT 3HAYMTENbHBIC OIIUOKH.
OOyuaromuiicss UMEeT JIMIIb HAaYaJIbHYIO CTEIIeHb OPHEHTAIlMH B Marepuaie. B pabore umcio
OMMOOK M HEJIOYETOB MPEBBICHIO HOPMY IS OIICHKH 3 WJIM TPAaBHJILHO BBITIOJHEHO MeHee 2/3
Bcel paboThl. OOyyaroluiics JaeT HEBEPHYIO OIICHKY CUTyalluu, pemeHo Menee 50% 3amau.

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

MaxkcumanbHas cymma (100 6anoB), Habupaemast CTyIEHTOM IO JUCLUIUINHE BKIHOYAET
JIBE COCTaBJISIFOILUE:

- nepeas cocmaenAwds — OLCHKA PEeryJsIpHOCTH, CBOCBPEMEHHOCTH M KauecTBa
BBITTIOJTHCHHSA CTYACHTOM yqe6H0ﬁ pa6OTI)I M0 HU3Y4YCHHUIO AOWCHUILUIMHBI B TCUYCHHUC IICpHOOa
W3y4YeHUs OUCHUIUMHBI (He Oomnee 70 OammoB). bamnmel, xapakTepusyrollue YCIeBaeMOCTb
CTYJACHTA 110 JUCHUILIIMHE, Ha6I/IpaIOTC$I UM B TCUHCHHEC BCCI'o n€puoaa 06y’-IeHI/I$I.

- 8Mopas cocmagnAwas — OlleHKa 3HaHUH CTyJIeHTa 0 pe3ybTaTaM IpOMEKYTOUHON
arrectanuu (He 6omnee 30 —6amioB).

Kputepuem orieHkn ypoBHS CPOPMHPOBAHHOCTH KOMIIETEHIIMM B pamMKax y4ueOHOM

TUCIUILTUHBI «Anrebpa, reoOMeTpHs ¥ TOMOJIOTHS» B 1 cemecTpe sIBIIsIeTCs SK3aMEeH.

OO0muit Gamn Tekymero u pyOeKHOrOo KOHTPOJIS CKIAABIBACTCS W3 CIETYIOIIUX
COCTABJISFOLINX MPUIIOKEHUS 2.

Ilenvro npomescymounvix ammecmayuii 10 JUCUUILUTAHE SIBISETCS OICHKA KauecTBa
OCBOCHHUS JUCUUIUINHBI 00yYarOIIUMHUCH.

Kpumepuu oyenku kauecmea 0c60eHUA OUCUUNTIUHDL

Ouyenka «omauuno» — om 91 0o 100 6annoe — TEOPETUUECKOE COJEp)KAHUE Kypca
OCBOCHO IIOJTHOCTBIO, 0e3 mpoOenoB, HEOOXOAMMbIE NPAKTUYECKHE HABBIKM pPabOTHI C
OCBOCHHBIM MaTepHajoM CGOPMHPOBaHBL. Bce mMpenycMOTpeHHbIE MPOrpaMMoil 00ydeHus
ydeOHbIe 3aJlaHusl BBIONHEHB. Ha 3K3aMeHe CTYACHT NOEMOHCTPUPYET TIyOOKHE 3HAHHS
MPEIYyCMOTPEHHOTO MPOTpaMMOil MaTrepuana, yMeeT YeTKO M JIOTMYECKH IOCIIeIOBaTeIbHO
OTBEYATh HA MTOCTABJICHHBIC BOTIPOCHI.

Ouyenka «xopouo» — om 81 0o 90 6annoe — TEOpeTUUECKOE COIEpPKaHUE Kypca
OCBOEHO, HEOOXOAMMBbIE MPAKTUUYECKHE HABBIKU pabOThl CPOPMHUPOBAHBI, BBINOJIHEHHBIE
y4eOHbIe 3a/laHusl COAEp)KaT He3HAuuTeNnbHble omuOKkn. Ha sK3aMeHe CTyIeHT AEeMOHCTPHPYET
TBEpAOE 3HAHUS OCHOBHOIO (IIPOrPaMMHOr0) MaTepualia, €CTh HECYLIECTBEHHbIE HETOYHOCTU
TIPY OTBETE Ha TIOCTABJIEHHBIE BOITPOCHI.

Ouenka «yoosnemeopumenvhoy — om 61 0o 80 6annoe — TeOPETUUECKOE COJEPKAHUE
Kypca OCBOEHO HE IMOJIHOCThbIO, HEOOXOUMbIE MPAKTUYECKUE HABBIKU PadOThl C(HOPMUPOBAHBI
YaCTUYHO, BHITIOJTHEHHbIE yUeOHbIE 3aJaHusl coaepKaT rpyObie ommoOku. Ha sk3amene cTyneHT
JIEMOHCTPUPYET 3HAHUE TOJIBKO OCHOBHOT'O MarepHalia, OTBEThI COJIEp>KaT HETOUYHOCTH, CJ1a0o
apryMEHTHPOBaHbl, HAPYLIEHA MOCIEJ0BATEIILHOCTD U3JI0KEHUS MaTepraa
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Ouyenka «neyoosnremeopumenvhoy — om 36 0o 60 6annoe — TeOpPETHUECKOE

colepkaHUe Kypca He HE0O0XO0IUMbIC HaBBIKK paboOTBl HE

c(OPMHPOBAHBI, BHIMOJIHEHHBIE 3a/laHUs CcOoAep)kaT TpyOble ommOku. Ha sk3ameHe crymeHT

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

Tunossle 3amanus, oOecneunBawomue ¢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 HNupuxkatopsl Bua oneHouHoro
HaNMEHOBaHHe pe3yIbTaToB 00yUYeHHs JOOCTHIKEHUS MaTepuaJa,
KOMITeTeHI[HH KOMIeTeHIINH obecrieynBaOIIHe

(1J1s1 IJIAHUPOBAHMSA ¢hopmupoBanne
pe3yJbTaTOB 00y4eHHs KOMITeTeH Ui
1o dJIeMeHTaM
o0pa3oBaTeIbHOI
NMPOrpaMMbl U
COOTBETCTBYIOLIUX
OLIEHOYHBIX CPEACTB)
3uarb: ocHOBHble mnoHsTHsS u | HM/-1_OIIK-1.1. TumnoBsle OLIEHOYHBIE
METOJIbl AHATMTUYCCKON TeOMETpUU | 3HAeT OCHOBHI  BBICIICH MaTepHUAITBI TS
Y JINHEWHOW anreOphl. MaTEMAaTUKH, (husukwy, YCTHOT'O OoIpoca
OIIK-1 OCHOBBI BBIYUCIIUTEIHHON (pazoen 5.1.1.)
Crocoben YMerh:  pemaTh  CTaHIAPTHBIE | TEXHUKH " THmoBsIe TECTOBBIE
MIPUMEHSITD npodeccruoHaIbHBIE 3a1a4n C | mMporpaMMHPOBAHHUS 3amaHus (pazoen 5.2.2)
€CTEeCTBCHHO- MIPUMEHEHHEM MaTeMaTHYECKUX O1eHOYHEIE
HAy4HBIE H 3HaHUH. MaTepHAaITBI IS
oO01enHXKeHep- IIPOBEICHUS
HBIC 3HAHHUS, Baanmers: HABBIKAMU KOJUIOKBHYMa
METO/IbI MaTeMaTHYECKOTO HCCIIEeTOBAHUS (paszoen 5.2.3.)
MaTeMaTHuecC- 00BEKTOB npodeccroHaNbHOM THIOBBIE OLIEHOYHBIE
KOTO aHaIM3a U | JeSITeIbHOCTH. MaTepHalbl K IK3aMeHY
MOJEITUPOBAHUS, (paszoden 5.3.)
TEOPETHYECKOro | 3HaTh: OCHOBHbIe MareMmatmueckue | M/]-2 OIIK-1.2 OueHouHbIe
U DKCIIEPUMEH- | TOHATHSA U yMETh X UCIOJIB30BaTh B | Pemaer CTaHJIapTHHIE MaTepHaITBI IS
TaJIbHOTO MH)OPMAIMOHHBIX TEXHOJIOTHSX. npodeccroHanbHbIE CaMOCTOSITETTbHOM
UCCIIEOBaHUs B 3ajaud ¢ TNPUMEHCHUEM paboTsl
npodeccuona- YMerb:  pemarh  CTaHAApTHHIC | €CTECTBEHHOHAY4YHBIX U (munosvie 3a0auu

JILHOM npo¢ecCHOHATBHBIC 3a/1a4u ¢ | oOImEenHXEHEPHBIX paszoen 5.1.2.)

JeSITeTbHOCTH TIPUMEHEHUEM MaTeMaTHYECKUX | 3HAHHA, METOZIOB OreHOYHEIE
3HaHUH, MPUMEHSTh | MATEeMaTHYECKOTO aHaIN3a MaTepHaIIbl IS
MaTeMaTHYeCKOe  MOJCTHPOBAHUE | M MOJCIUPOBAHUI KOHTPOJIBHOI paboThI
WH(POPMAMOHHEIX TTPOILIECCOB. (pazden 5.2.1.)

THMoOBBIC OICHOYHBIC
Bnanmers: HaBBIKAMU MaTepHalibl K IK3aMCHY
TEOPETUYECKOTO W  HUCCIIEOBaHUS (paszoen 5.3.)
00BEKTOB npodeccroHaNbHON
NEeSTeIbHOCTH,  MaTeMaTHYeCKUMHU
MeTOIaMu MOJICITAPOBAHHUS
WH(GOPMAIMOHHKIX POIIECCOB.
3HaTb: oOcHOBBI MaremMatukun — u | M/-3 OIIK-1.3 OneHouHble
yMETh ux UCIIOJIb30BaTh B | [IpoBoauT Teopernyeckoe MaTepHabl Ui
WH(POPMAIIMOHHBIX TEXHOIOTHSX. u 9KCIIEPUMEHTATLHOE CaMOCTOSITENTbHOM
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uccieIoBaHue  OOBEKTOB paboTsI

YMerh:  pemaTh  CTaHZApTHBIE | TpodeccHOHANb-HON (munoevie 3a0auu
npo¢ecCHOHAIBHBIE 3amauu C | AeATeNnpHOCTH pazoen 5.1.2.)
MIPUMEHEHHEM  OOIIEHH)KCHEPHBIX OrneHOYHbIE
3HaHMH, MIPUMEHS T MaTepralbl s
MarTeMaTU4eCKOe  MOJECIHUPOBAHUE KOHTPOJIBHOI paboThI
MH()OPMaNMOHHBIX TIPOLECCOB. (pazoden 5.2.1.)

Tunosble TECTOBbIE
Baanern: HaBBIKaMU 3a1aHus (pazoen 5.2.2)
TEOPETHIECKOTO n TuIoBbIE OIICHOYHBIE
9KCIIEPUMEHTAIBHOTO HCCIIEIOBAHMS MaTepuansl K 9K3aMeHy
00BEKTOB poeCCUOHATBHOM (pazoen 5.3.)
JEATeIBHOCTH  MaTeMaTHYECKUMHU
METOJIaMH.

7.Y4eOHO — MeTOANYECKOEe o0ecneyeHue TUCHMILTNHbI

7.1. HopMaTHBHO-3aKOHOATeIbHbIE AKThI

1. I'paxxnanckuit kogeke PD: [anexTponHslii pecypc]// Joctyn nu3 cripaBoynoit cuctemsl "[apanT".
http://www.garantexpress.ru.

2. ®enepanbHOTO TOCYJAPCTBEHHOTO 00pa30BATENBHOTO CTaHJAApTa BBICHIETO OOpa30BaHUS 10
Hanpasienuto noAarotoBku 09.03.01 Mudopmartvka W BBIUMCIUTENbHAs TEXHHMKA (ypOBEHb
OakanaBpuaTa), YTBEPKICHHOTO TprKa3oM MuHuctepcTBa oOpazoBanusi u Hayku Poccuiickoi
@enepatn o1 «19» cenrabpss 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 obpazoBannu B Poccuiickoit @enepanuu” ot 29.12.2012 No273-D3
http://www.consultant.ru/document/cons_doc LAW_ 140174/

7.2. OcHOBHAas1 JJUTEpaTypa.

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

5. Nleposckas E.B. JInHenHasa anrebpa n aHanmtun4eckasa reometpusa. C6o0pHUK
3a0a4 [DNeKTPOHHbIN pecypcl: nNpakTukyMm/ JlegoBckasa E.B.— 2nekTpoH.
TeKCToBble pJaHHble.— M.: MoOCKOBCKasa rocyfgapCTBEeHHas akagemus
BOOHOI0 TpaHcnopTa, 2017.— 100 c.— Pe>xum nocTtyna:
http://www.iprbookshop.ru/76710.html.— 36C «IPRbooks»3.

6. LWepctos C.B. AHanuTmnyeckasa reomeTpumsa n nnHenHasa anarebpa. Matpuubl
N CUCTEMbl YypaBHEHUN [DNEKTPOHHbIN pecypcl: y4ebHo-meToamM4yeckoe
nocobue/ LWepctoB C.B.— DneKTpPOH. TeKCTOoBble pJAaHHble.— M.:
N3pgaTtensckun Oom MWUCuC, 2015.— 17 c.— Pexumm pocTyna:
http://www.iprbookshop.ru/64171.html.— 36C «IPRbooks»

7. Fycak A.A. AHanMTn4YeCcKas 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://www.consultant.ru/document/cons_doc_LAW_140174/
http://fgosvo.ru/uploadfiles/FGOS%20VO%203++/Bak/090301_B_3_12102017.pdf
http://www.garantexpress.ru/

8.babun, A.W. Jluneiinas anreOpa : ydeOHOe mocobme / A.W. babun, A.B. [lsruneBa. —
Kemeposo: Ky3['TY umenn T.®. ['opbauesa, 2018. — 116 ¢. — ISBN 978-5-906969-60-6.
— TexcT: 37eKTpOHHBIN // DneKTpoHHO-O0MbOIHoTeuHast cuctema «Jlauwy : [caiit]. — URL:
https://e.lanbook.com/book/105427

9.becuennsiif, N.I1. Anrebpa: yuedbnoe nmocobue / WM.II. Becuennswiii, E.B. Msakumesa, E.B.
becniennas. — Owmck: OMmI'Y, 2012. — 76 ¢. — ISBN 978-5-7779-1418-7. — TekcrT:
AJICKTPOHHBIA // DnekTpoHHO-OuOnmoreuHas cucrema <«Jlamp»: [cait]. — URL:
https://e.lanbook.com/book/75396

7.3. lonoTHUTEIbHAS JIUTEPATypPa

10. Enbkun A.I'. JluneiiHass 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 aHanmuTHUECKash TeoMeTpus [DIEKTPOHHBIH pecypcl:
yuebHo-MeTouueckoe nocodue/ boowsuiera 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. Pemienne THUNOBBIX 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. JluHeiiHas anreOpa [DneKTpoHHBIN pecypc]: ydeOHOe
nocobue/ AxmerranueBa B.P., Tlansyrtaunosa JLP., TansyrnuaoB M.M.— DnekTpoH.

TeKCTOBbIE JaHHble.— M.: Poccuiickuii rocy1apcTBeHHbIN YHUBEpcUTET TpaBocyausi, 2017.—

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

14. Anexcanapos, [1.C. Kypc ananmuTrueckoid 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-O0MOIMOTe 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: ®UMATIIUT, 2009. — 224 ¢. — ISBN 978-5-9221-0511-8. — Texkcr:
SJIEKTPOHHBIA //  DJeKTpoHHO-OmMOMmoTeyHass cucrema «Jlanpy»: [caiit]. — URL:

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

7.4. llepuoanyeckue U3IaHMs.
16. Bectouk MI'Y Cepus 1. MaTtemaruka. Mexanuka.
17. N3Bectuss PAH. Cepus maTemaTudeckas
18. Ycnexu MmaTeMaTH4eCKUX HayK
7.5. HNuTepHer — pecypcsl.

[Ipy wu3yyeHHM AUCUUIUIMHBI «AnreOpa, TeOMeTpUsl U TOIOJOTUA» OOydaroluecs

oOecrieueHbl 10CTynoM (yAalIeHHBIN 0CTyM) K pecypcam:
- 00wue uHghopmayuoHHvle, CNPpaABOYHbIE U NOUCKOBbIE:
19. CnpaBounas mpasoBas cucrema «lapant». URL: http://www.garant.ru.
20. CnpaBounas npaBoBas cuctema «Koncymnwsrantllnroc». URL: http://www. consultant.ru
21. bubmuotexa KbI'Y http:/lib.kbsu.ru

Hepeuelib AKmMYAaibHblX I1EKMPOHHBIX unqbopmauuounblx oas oaHHblx,
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K Komopuim obecneyen oocmyn noavzoeamenam KbI'y (2022-2022 yu..2.)

Ne | HaumeHoBaHme Kparkasn Anpec caiita HaumeHoBanue Ycaorus
n/m | 3JIEKTPOHHOIO XapaKTepUuCTHKA OpraHu3anum- aocTyna
pecypca BJIaJe/IbIA;
PEKBH3UTHI
JA0roBopa
1. «Web of [Nonuremarnueckass | http://www.isiknowledge.com/ Kommanust Hoctyn mo
Science» pedepaTuBHO- Thomson Reuters [P-anpecam
(WOS) oubmorpadugecKas Cy0J/u11eH3M0H- KbI'Y
U HAyKOMETpUYec- HBIH JI0TOBOP
Kas 0asa JaHHBIX, B Ne WoS/592 ot
KOTOpO¥t 05.09.2019 .
HHACKCUPYIOTCS AKTHBEH 10
okouo 12,5 31.12.2022r.
TBIC. )KYPHAJIOB
2. | Sciverse Scopus | PedeparuBnas u N3natenscTBO Hoctyn no
M3MIaTeNbCTBA | aHAIMTHYECKas 0asza http://www.scopus.com «Elsevier. Hayka IP-ampecam
«I7B3EBHP. JIQHHBIX, U TEXHOJIOTHU KBI'Y
Hayxa u cojiepKanias Cy0aunueH3noH-
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.
(TIpomomKaroIIXCs
W3JIAaHU );
6,8 MIIH.
JIOKJIAJIOB U3 TPYJIOB
KOH(epeHITui
3. Hayunas Onektp. bubnmoreka http://elibrary.ru 000 «HOb» ITonHeIi
JIEKTPOHHASI | HAYYHBIX IOCTYT
OnodamoTeKa nyOJIMKaIui -
(H29b PO®UH) | oxomo 4000
WHOCTPAaHHBIX U
3900
OTEUYECTBEHHBIX
HAYYHBIX JKyPHAJIOB,
pedepaTs
myOnukarnwii 20 THIC.
JKYPHAJIOB, & TAKXKE
omnucanus 1,5 MiIH.
3apyOCIKHBIX U
pOCCUNCKUX
nucceprauuii; 2800
pocc. )XypHaJIoB Ha
0e3BO3ME3THOM
OCHOBE
4. basa nanapix | HamuonansHas http://elibrary.ru 000 «HDOb» ABTOpH30BaH-
Science Index | mHOpMaIHIOHHO- JInTieH3nOHHBIH HBIA JJOCTYTI.
(PUHL) aHaJMTU4YecKas JIOTOBOP ITo3Bonser
CHCTEMA, Science Index JIOIIOJIHSATD U
AKKyMYIUPYIOIIas NeSI10-741/2022 YTOYHSTH
6oiee 6 MUJUTMOHOB ot 12.07.2022 r. CBEJICHHSA O
Ty OJTMKAITHIHA Iy OJIMKAIHIX
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http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=

POCCHICKUX AKTHUBEH 10 YUEHBIX
aBTOPOB, a TAKKE 01.08.2022r. KBI'Y,
nHpopmario 00 ux AMEIOIINXCS B
LIUTUPOBAHUU U3 PUHIT
Oonee 4500
poccuiickux
KYPHAJIOB.
IBC 13800 n3nanwmii mo http://www.studmedlib.ru 000 [omHerit
«KoHeyabTaHT | Bcem o0nacTsIM http://www.medcollegelib.ru | «Ilomurexpecypc» JOCTyI
CTYIEHTa» 3HAHWH, (r. Mockga) (perucrpanus
BKJTIOYAET OoJiee Horosop no [P-agpecam
gem 12000 Ne310CJ1/08-2022 KBI'Y)
y4eOHUKOB 1 Ot 30.09.2022 1.
y9eOHBIX ITOCOOMI AKTHBEH 10
st BO u CIIO, 864 30.09.2022r.
HaNMEHOBaHUU
KypHajIoB u 917
MOHOTpaduii.
«dnexkrponnas | Komnexkuus http://www.studmedlib.ru 000 TTomHbIi
OonbéanoTeKa «Menunuuna (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/EHTAa») AHTJIMICKOM Ot 20.04.2022 1.
SI3BIKE)» AKTHUBEH [0
20.04.2022r.
9BC «/laub» | DIEeKTpOHHBIE https://e.lanbook.com/ 000 «29BC [omHerit
BEPCUU KHUT JIAHb» (1. CaHkT- JIOCTYII
BENYILHUX [etepOypr) (perucrpanus
U3aTEIbCTB 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
BEpCUHU
NEePUOANIECCKUX
U3JIaHUHN 110
Ppa3In4HBIM
00J1acTsIM 3HaHUH.

Hammnonannnas | O0beIMHEHHBIN https://H30.pd OI'bY Hoctym ¢
JICKTPOHHAA | DJIEKTPOHHBIN «Poccuiickas JJIEKTPOHHOIO
OubanoTeKka KaTasor (hoHI0B rocyJapCTBEHHAs YUTAIBHOTO
PI'b POCCHIUCKIX OMOITHOTEKAY 3anma

OuOINOTEK, Horosop OubIMoTEKN
coepKaiun Nel01/HDB/1666- KbI'Y
4331 542 m ot 10.09.2020r.
3IEKTPOHHBIX Cpoxom Ha 5 neT
JOKYMEHTOB
00pa3oBaTeNbHOTO U
HAY4HOTO Xapakrepa
10 Pa3IMYHBIM
OTpAacIIsIM 3HaHUI
IBC 107831 http://iprbookshop.ru/ 000 «Ai Iu Op [MomHerit
«IPRbooks» nyONMKanui, B T.49.: Menuay JIOCTYII

39



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

19071 — y4eOHbBIX (r. CapatoB) (perucrpanus
u3naHui, 6746 — Jorosop no [P-agpecam
Hay9IHBIX W3IaHUH, Ne7821/21 KbI'Y)
700 xomnexiuii, 343 or 02.04.2022 .
xypHana BAK, 2085 AKTHBEH J10
ayJAMOM3JaHUHN. 02.04.2022r.
10. | OBC «¥OpaiiT» | DIeKTPOHHBIC https://www.biblio-online.ru/ 000 ITomabrit
aasa CIIO BEpCUU Y4eOHOW U «DNEeKTPOHHOE JIOCTYII
HaY4YHOU W31aTeNbCTBO (peructpauus
JUTEPATYPbI FOPAMT» no [P-anpecam
U3]1aTENbCTB (r. Mocksa) KBI'Y)
«tOpaitt» g CI1O Horosop
U DIIEKTPOHHBIE Ne192/EIT1-223
BEpCUU Ot 29.10.2022 T.
TEPUOJUYECKUX AKTHBEH 110
HU3TaHHUH T10 31.10.2022 1.
Pas3Iu4HBIM
00acTsM 3HAHHM.
11. | Polpred.com. | O630p CMU Poccun http://polpred.com 00O «Ilonmpen Hocrym no
Hogoctn. 1 3apyOeKbsl. CIIPABOYHU KN IP-anpecam
00630p CMMU. | IlonHBIE TEKCTHI + BesBo3mesnHO KbI'Y
Poccusi u aHanuTuka u3 600 (6e3
3apy0exbe W3AaHui 1o 53 OUIINATHHOTO
OTpacisiM JIOTOBOPA)
12. | Ilpe3uaentckas | boree 500 000 http://www.prlib.ru OI'BY ABTOpH30BaHH
OudMoTexka 3JIEKTPOHHBIX «IIpe3unenTtckast | bl JOCTYH U3
um. B.H. JTOKyMEHTOB TI0 OMOIMOTEKA M. OHOINOTEKHU
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 nmanpHEHIIEH
MIPOJIOHTAITHEH)

-  Kpome TOro oOydvaromiuecss MOTYT BOCIOJB30BaThCs MPO(PECCHOHATBHBIMA TOUCKOBBIMHU

CHUCTEMaMH:
22. IlonHoTtekcToBas 6a3a nanueix ScienceDirect: URL: http://www. sciencedirect.com.
23. Maremarnueckast uHTepHeT-0nOmotexka URL: https://math.ru/lib/cat/

st 5pPeKTUBHOTO YCBOCHUS TUCIUIUIMHBI, TOMUMO y4eOHOT0 MaTepualia, CTyIeHTaM
HE00X0IMMO MOJIb30BAThCS JaHHBIMU BCEMUPHOH ceTd MHTepHeT, TakuMH callTaMu, Kak:

24. PlanetMath.Org — MaTtematuyeckasi SHIIUKIONEIHS
25. I'moccapuii no matematuke http://www.glossary.ru/cgi-in/gl sch2.cgi?RMgylsgyoqg
26. Hayunas snexrponnas o6uoimoteka eLIBRARY.RU http:/www.elibrary.ru
27. DnekTpoHHO-O0MbOMMoTeuHas cuctema «Jlaaby https://e.lanbook.com/

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

U 6U008 CAMOCMOAMETIbHOU PAOOMbL.
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VYuebHass paboTa 1Mo AMCHUIUIUHE «AJredpa, TeOMeTpusi W TOIOJIOTHS» COCTOUT W3
KOHTaKTHOH paOOTHI (JIEKINH, MPAKTHYECKHUE 3aHATHUS) U CAMOCTOSTEIBHON paOOTEHI.

JInisi TOATOTOBKM K MPAKTUYECKUM 3aHSATHSIM HEOOXOAMMO PacCMOTPETh KOHTPOJIbHBIC
BOIIPOCHI, TpPHU HEOOXOAWMOCTH OOpaTHTBCS K PEKOMEHIYeMOil IMTepaType, 3ammcarb
HETIOHSATHBIE MOMEHTHI B BOTIPOCAX ISl YSCHEHHS WX Ha TMPEICTOSAIIEM 3aHSATHH.

Memoouueckue pekomeHoayuu no Uy4eHuI0 OUCYUNIUHbBL
«Anzeopa, zeomempus u mononAOZUA» 01 00YUAIOULUXCA

[Ipuctynas Kk W3y4YeHUIO AUCIUIUIMHBI, O0ydYaromeMycss HEOOXOJAMMO O3HAKOMHUTHCS C
TEMaTHYECKUM IJIaHOM 3aHSATHI, CIUCKOM PEKOMEHJIOBAaHHOW yueOHOH nuTeparypbl. Cremyer
YSICHUTBH TOCJIEIOBATEILHOCTh BBITIOJHEHUS WHJMBHUAYAJIbHBIX YYE€OHBIX 3a/JaHHM, 3aHECTH B
CBOIO pabouyi0 TeTpaab TEeMbl U CPOKU MPOBEACHUS CeMHHApoB. IIpu M3yueHUU TUCIUIIINHBI
oOyyJaroImuecsi BBIMOJHAIOT CIEAYIOIIMe 3aJaHus: W3y4YaloT PEKOMEHJOBAaHHYIO Y4YEeOHYI0 U
HAy4YHYIO JIUTEpaTypy; MUITYT KOHTPOJIbHBIE paOOTHI; BHIOTHSIOT CAMOCTOSITENIbHBIE PabOTHI,
YY4acTBYIOT B BBIMOJHEHUU MPAKTUYECKUX 3aJaHUI. YPOBEHb U TITyOMHA YCBOCHHMSI JUCIIUTUIMHBI
3aBHUCST OT aKTMBHOW U CHCTEMaTHYeCKOW padOThl Ha JEKUHUSAX, U3YUCHHs] PEKOMEHIO0BAaHHOM
JIUTEPATYPHI, BHITOJIHEHHUS] KOHTPOJIbHBIX MMUCbMEHHBIX 3aJJaHUN

Kypc u3yuaercss Ha NeKIUAX, CEMUHApax, MPU CAMOCTOATEIHLHOW M WHAMBHIYabHOMN
pabore oOyuaromuxcsa. OOydarommiicss Al TIOJTHOTO OCBOGHHUS Marepuana JO0JDKEH He
MPOIMyCKaTh 3aHATHS M aKTUBHO Y4YacTBOBAaTh B yuyeOHOM mporiecce. JIeKIuu BKITIOYAIOT BCE
TEMbI U OCHOBHBIE BOIIPOCHI TCOPHH M MPAKTUKH. J[J1s1 MakcuManbHON 3 ()EKTUBHOCTH H3yUSHUS
HEOOXOJUMO TOCTOSSHHO BECTH KOHCHEKT JIEKIUH, 3HATh PEKOMEHIYEMYIO IMpernojiaBaTeieM
JUTEPATYPy, IMO3BOJSIONIYIO JOTOJHUTh 3HAHUS W JIyYIll€ MOATOTOBUTHCA K CEMHHAPCKUM
3aHATHUSM.

B coorBercTBMM C y4eOHBIM IJITAHOM HAa KaXAYyI0 TEMY BBIICICHO HEOOXOIMMOE
KOJIMYECTBO YaCOB MPAKTUUYECKHUX 3aHITHM, KOTOPbIE IPOBOASTCA B COOTBETCTBHH C BOIPOCAMH,
PEKOMEHJIOBAaHHBIMU K U3YYEHHUIO MO OIpeAesieHHbIM TeMaM. OOyuvaromuecs IOJKHBI
PETYJISIPHO TOTOBUTHCS K CEMHUHAPCKUM 3aHSTUSAM M Y4acTBOBATh B 00CYXA€HUU BOmpocos. [Ipu
MOATOTOBKE K 3aHSATHUSIM CJIEIYET PYKOBOJICTBOBATHCS KOHCIIEKTOM JIEKIIMM U PEKOMEHIOBAHHOM
nutepaTypoil. TeMaTuueckuil TIaH ITUCHUILUIMHBI, Y4eOHO-METOAMUECKUe MaTepHallbl, a TaKxkKe
CIIHCOK PEKOMEHIOBAHHOW JTUTEPATyPhI IPUBEICHBI B pabovel mporpamMmme

Memoouueckue pekomenoauuu npu padome Ha0 KOHCHEKMOM
60 8pems nPoGedeHUs 1eKyuu

B mporecce INEKIMOHHBIX 3aHATHIA I1e1€cO00pa3HO KOHCIEKTUPOBATH  yUeOHBIN
Matepuai. [ 3Toro UConb3yroTcs 00IIe U yTBEpAUBIINECS B IPAKTHUKE MpaBUia, U MPUEMBI
KOHCIIEKTUPOBAHUS JICKIUH.

KoHcniekTupoBaHue JIEKIMil BEAETCS B CIELUUAIbHO OTBEICHHOM UISI 3TOrO TETPAJIH,
KKJbIH JUCT KOTOPOM JOJKEH MMETh IIOJIsl, HA KOTOPBIX JIENAIOTCS TOMETKU U3
PEKOMEHJIOBAaHHOM JIMTEPATypbl, AOMOJHSIOIIME MaTepuanl MPOCIYIIAHHOM JIEKUIWHU, a Takke
MOAYEPKUBAIOIIME OCOOYIO BaXKHOCTh TEX MM UHBIX TEOPETUUECKHUX MOJTO0KEHUH.

[{enecooOpa3HO 3amMCHIBATH TEMY U IUIaH JIEKIUH, PEKOMEHIYEMYIO TUTepaTypy K TeMe.
3anucu paszenioB JICKIUU JOKHBI UMETh 3arojIOBKH, MOJA3arojoBKU, KpacHble CTpoku. Jlis
BBIJICJICHHSI Pa3JI€JIOB, BBIBOJOB, ONPEACIICHUNA, OCHOBHBIX MJIE MOKHO MCIOJIb30BaTh LIBETHBIE
PYUKH H (hIIOMaCTEpHI.

HazBaHHbIe B JIEKIMH CCHUIKH Ha MEPBOMCTOYHUKHU HA/JI0 IOMETUTH Ha TOJSAX, YTOOBI IPU
CaMOCTOATENbHON paboTe HAWTH W BIKCAaTh UX. B KOHCIEKTE JOCIOBHO 3alUCHIBAIOTCA
ompeaeneHuss nmoHATHH. OcTambHOE AOHKHO OBITH 3allMCAaHO CBOMMH cioBaMmH. Kaxaomy
CTYJICHTy HEOOXOJMMO BBIpA0OTaTh M UCIOJIb30BaTh JIOMYCTHUMBIE COKpaIIeHUs Haubosee
pacpoCTpaHEHHbBIX TEPMUHOB U TOHATHUH.

Memoouueckue pekomelmauuu 1o n0020moeKe K NPpAKMUYECKUM 3AHAMUAM
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[IpakTnueckue (ceMUHApCKHE) 3aHATHS — COCTaBHAas dYacTh Yy4eOHOro mpoliecca,
rpynmnoBast (opMa 3aHATHH IpU aKTUBHOM Yy4YaCTMH CTyZeHTOB. [IpakTuueckue 3aHATUS
CIOCOOCTBYIOT YIIIyOJIEHHOMY M3YYEHHUIO HamOosee CIOXKHBIX MpoOJIeM HAyKH M CIIy’KaT
OCHOBHOM (hopMOIi IOJIBEICHHSI HTOTOB CaMOCTOSITENIbHOM pabOoThl 00yJaroIIuXCsl.

Lenbto MpaKkTHUECKUX 3aHATHH SIBISETCS YIIIyOJeHHE M 3aKPeIUICHHE TEOPETUYECKHUX
3HAaHUH, MOJYYEHHBIX O00YYarOIIMMHCS Ha JIEKIHUSIX U B MPOLECCE CAMOCTOSATENBHOIO U3yUYEeHHUS
yueOHOro marepuaia, a, CJIeJ0BaTelbHO, (OPMHUPOBAHUE y HHUX OIpPENENCHHBIX yYMEHHUH H
HaBbIKOB.

B xone MOArOTOBKM K CEMHUHApCKOMY 3aHATHIO HEOOXOAMMO MPOYMTATh KOHCHEKT
JIEKIMU, U3YYUTh OCHOBHYIO JINTEPATypy, O3HAKOMHUTBHCS C JOMOJHUTEIBHOW JIUTEpaTypoH,
BBINIOJIHUTh IpakTU4ecKue 3anaHus. llpu 3TOM yuecTb pekoMeHAaluuu mpenojaBaTens |
TpeOoBaHusl mporpaMmbl. JlopaGaThiBaTh CBOM  KOHCIEKT JIEKLIMH, Jejlas B  HEM
COOTBETCTBYIOIIUE 3aIIUCU U3 JINTEPATYPHI.

KenarenbHO TpH MOATOTOBKE K MPAaKTHUYECKUM 3aHITUAM [0  JUCIUIUIMHE
OJIHOBPEMEHHO MCIIOJIb30BaTh HECKOJIBKO UCTOUHUKOB, PACKPBIBAIOLINX 33JaHHBIE BOIIPOCHI.

Memoouueckue pekomenoayuu no OP2AHU3AUUU CAMOCMOAMENbHOU Padomul

CamocrosiTennbHass paboTa OOydYaOIIMXCA - CHOCOO0 aKTUBHOTO, IIEJICHANPABICHHOTO
npuoOpeTeHus CTYJCHTOM HOBBIX JUIS HETO 3HaHUI U yMEHUH 0e3 HEeMOCPECTBEHHOTO YYacTUs
B OTOM MpoIiecca npemnoaaBaTeneid. [loBwimeHrne poiau caMoCTOATEIbHON padOThl 00yUYarOIIUXCS
IIPY IPOBEICHUH PA3IMYHbIX BUAOB YUEOHBIX 3aHATUH Mpearonaraer:

- ONTUMHU3ALMI0O METOJOB O0Oy4eHHs, BHEApPEHHE B Yy4eOHBIH MpOIecC HOBBIX
TEXHOJIOTUH 00yueHHsI, TOBBIIIAIOIINX MPOU3BOIUTENLHOCTh TPYAA MpenojaBareis, akTUBHOE
UCIOJIb30BaHNE MH(OPMALIMOHHBIX TEXHOJIOTUM, MO3BOJISIONINX 00yJaroneMycsi B y100HOe JUis
HETo BpeMsi OCBaMBaTh yueOHBIN MaTepHa;

- BHEJpPEHHUE KOMIbIOTEPU3UPOBAHHOTO TECTUPOBAHMUS;

- COBEpIIECHCTBOBAaHUE METOJIUKHU MPOBEACHNUS NPAKTUK U HAYYHO-UCCIIE0BATEIbCKON
paboThl oOyuarouuxcs, MOCKOJIbKY MMEHHO 3TH BUJIbl Y4eOHOH paboThl B MEPBYIO OYEpEIb
TOTOBAT 00YYarOIUXCs K CAMOCTOSATEIbHOMY BBITTOJTHEHUIO TPO(ECCHOHATIBHBIX 3aj1au.

CamocTtosTenbHasi paboTa MNPUBOJUT CTyACHTa K TIOJYYEHUIO HOBOTO 3HAHMUS,
YOOPAJOYCHHUI0O M YIIyOJNEeHUI0  HMMEIOIIMXCS — 3HaHWM, (OPMUpPOBaHMIO Y  HEro
npodecCHOHaNbHBIX HABBIKOB W yMeHHH. CamocTosTenbHas paboTa BBINONHSAET psaa GYHKIHI:
pa3BUBAIONIYIO, HWH(GOPMAIMOHHO-00YYaAIONIYl0, OPHUEHTHPYIOIIYI0 U  CTUMYJIHPYIOLIYIO,
BOCTIMTHIBAIOIIYI0, HCCIIEI0BATENIBCKYIO.

B pamkax Kypca BBITOJHSAIOTCS CIIEAYIOIINE BUIbI CAMOCTOSTENBbHOM paboThI:

1. TIpopaboTka yueObHOrOo MaTepuaia (1Mo KOHCIIEKTaM, Y4eOHOU U HAyIHOU JTUTEPATYPE);
2. BrllonHEHNE pa3HOYPOBHEBBIX 3aja4 U 3aJJaHU;
3. Pabora c Tecramu U BOIIpocaMu AJisi CAaMOTIPOBEPKH;

CryneHTaM peKOMEHJIyeTCsl C caMOro Hadaia OCBOSHHsI Kypca paboTaTh ¢ JIUTEpaTypol U
npeiaraéMbIMU 3aJIaHUSIMU B (hopMe MOATOTOBKHM K OYEPEeTHOMY ayAUTOpHOMY 3aHsTHiO. [Ipu
3TOM aKTyaJIM3UPYIOTCS MMEIOUIMECs 3HAHMs, a TaKKe co3faercs 0asza i YCBOGHHS HOBOTO
MaTepuaia, BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPbIE CTYACHT MOJIy4aeT B ay IMTOPUH.

IIpu ocBoeHuHn Kypca CTyJIEHT MOXKET MOJb30BAThCS OMOIMOTEKOH By3a, KOTOpas B
MOJIHOW Mepe ofecredeHa COOTBETCTBYIomed muteparypoil. CamocTosTenbHas padoTa
CTYZICHTOB TNPEAyCMOTpEHA Yy4YeOHbIM IUIAHOM M BBINIOJHIETCS B 00S3aTENILHOM IOPSIKE.
3aaHus MPeAIOKEHbI M0 KaXI0M H3ydaeMol TeMe U MOTYT TOTOBUTHCS MHIMBUIYaJIbHO WIN B
rpynre. [To Heo6X0AUMOCTH CTYZCHT MOXKET 00paIaThCs 32 KOHCYJIbTAMEH K MPero1aBaTelIio.
BelInonHenue 3aaHuii KOHTPOJIMPYETCS U OLIEHUBAETCS MPETOJaBaTEIEM.

Jig  ycrenrHoro camoCTOSITEIBHOTO W3YYEHHs MaTepuana CEroAHs HCIOJIb3YIOTCS
pa3inuHble cpencTBa 0OydeHHUs, Cpequ KOTOPhIX 0CO00€ MECTO 3aHMMAalOT MH(GOpPMAalMOHHbBIE
TEXHOJIOTUM PA3HOTO YPOBHS M HANpaBIEHHOCTH: DJIEKTPOHHbIE YYEOHUKH U KypChl JICKIHH,
0a3bl TECTOBBIX 3a/laHUM U 337a4. DJIEKTPOHHBIM y4yeOHMK IMpeicTaBiIsieT co0oi mporpaMmMHOe
CPEICTBO, MO3BOJISIONIEE NMPEACTABUTD JUIsl U3yUYEHUSI TEOPETUUECKUM MaTepuall, OpraHu30BaTh
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anpoOUpoOBaHKE, TPEHAX U CAMOCTOSTENFHYIO TBOPUYECKYIO paboTy, MOMOTaoIee CTyIeHTaM |
MpernoAaBaTeNio OICHUTh YPOBEHb 3HAHUN B OMpeAeNieHHOW TeMaTHKe, a TaKKe cojiepiKaliee
HEO0OXOANMYIO CIIPABOUYHYIO UH(OPMAIIHUIO.

Jlng ycrnenrHol opraHM3allii CaMOCTOSITENIbHOM paboThl BCEe aKTHUBHEE MPUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTelbHbIE pecypchl B ceTh MHTepHET: cHCTEeMBl TECTUPOBAHHMA,
BUPTYyaJbHbIE JEKIHH, IPH 3TOM MOJIH30BATENIO TOCTATOYHO UMETh KOMITBIOTEP U MOJKIIOUYCHHE
K HTepHer.

Bbonbiroe BocuraTenbHOe U 00pa3oBaTeNbHOE 3HAUYEHUE B CAMOCTOATEIHLHOM Y4eOHOM
TPYZAE CTyJIEeHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOIb BO30YKIAET M MOJICP)KUBACT BHUMAHUE
U UHTEpPEC, MOBBIMIAET aKTUBHOCTh MaMSATH U MBIIUICHUS, MTO3BOJIIET CTYACHTY CBOCBPEMEHHO
OOHApY>KUTh W YCTPAaHUTH JOMYIICHHbIE OIMMOKH W HEIOCTaTKH, OOBEKTHBHO OMPEICITUTH
YpOBEHb CBOUX 3HAHUM, NpakTHYeckux ymeHuid. Camoe OOCTymHOE M TPOCTOE CPENCTBO
CAMOKOHTPOJISI ¢ MPUMEHEHHEM HH(POPMALMOHHO-KOMMYHUKAITMOHHBIX TEXHOJOTHH - 3TO Pl
TECTOB «on-line», KOTOpBIE MO3BOJSIOT B PEXHUME PEATbHOTO BPEMEHHM OIpPENEIUTh CBOU
YPOBEHb BJIAJCHHUS NPEAMETHBIM MAaTE€pPHUAIOM, BBISIBUTH CBOM OMIMOKM M TIOJXYYHUTh
PEKOMEH/IallMU TI0 CAMOCOBEPIIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoi

Bcro nurtepatypy MOKHO pa3ieluTh Ha Y4eOHUKH M ydeOHble MOcoOUs, OpUTHHAIIbHBIE
Hay4YHbIe MOHOTpadUYecKre MCTOYHHMKH, HaydyHbIEe MyOIMKAlUK B MEPHOANYECKON medaTu. M3
HUX MOXHO BBIACIUTh JIUTEPATypy OCHOBHYIO, JOIMOJHUTEIBHYIO W JHUTEpaTypy Ui
YTIyOJIEHHOTO M3YYEeHHUS AUCIUTUTUHBI.

W3ydyeHne IUCHUIUIMHBI CleAyeT HayuHATh C y4eOHHMKa, MOCKOJIbKY YYEOHMK — 3TO
KHUTA, B KOTOPOW H3JIOKEHbI OCHOBBI HAay4YHBIX 3HAHWUH IO OIpPEIeIEHHOMY IpEeaMeTy B
COOTBETCTBHH C LEISIMH U 33]JadaMUi 00y4EeHHsI, yCTAHOBJICHHBIMU MPOTPaAMMOH.

[Ipu pabote c nmuTeparypoil HEOOXOAWMO YYHUTBHIBATH, YTO MUMEIOTCS PA3IUYHBIC BUIBI
YTEHUS, U KaXKIbIi U3 HUX UCTOJIb3yeTCs Ha OMpeeNIeHHBIX dTarax OCBOSHHS MaTepHana.

IlpedsapumenbHoe YTEHNE HANIPABIICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U TOMCK MX 3HA4YeHHMs] B CIPABOYHOM IUTEpaType. B yacTHOCTH, MpU YTEHUM YyKa3aHHOU
JTUTEPATyPhl HEOOXOIMMO MTOAPOOHEUIIIIM 00pa30M aHAIU3UPOBATH MTOHSATHSI.

Ck603HOe umeHue TIpEATNONaraeT MPoOYTEHHEe MaTepuana OT Hayana 0 KoHa. CKBO3HOE
YTEHUE JIMTEPATyphl U3 TPUBEACHHOTO CIHMCKA JAaeT BO3MOXKHOCTH CTYIEHTY C(OPMHUPOBATH
CBOJI OCHOBHBIX MOHATUHN U3 U3y4aeMOl 001acTH U CBOOOIHO BIIAJIETh UMHU.

Bvibopounoe — Ha000POT, UMEET LIENIBIO NTOMCK U OTOOp Marepuana. B paMkax maHHOro
Kypca BIOOpOUHOE YTEeHHUE, KaK CIOCOO OCBOEHUS COJIEpKaHus Kypca, JOJDKHO MUCTOIb30BaThCS
MIPY TIOJTOTOBKE K MPAKTUYECKUM 3aHSATHAM IO COOTBETCTBYIOIIUM pa3zieiaM.

Ananumuyeckoe umeHue — 3TO KPUTHUYECKHH paz0op TeKcTa C TMOCIEAYIOUINM €ro
KOHCTIEKTUPOBAHHEM.

Llenbto usyuaroujeco 4TeHUsl SBISETCS TNIyOOKOE U BCECTOPOHHEE MOHHUMAaHHUE Y4eOHOMN
uHpOpMAaIINH.

[ToaroroBka K SK3aMeHy JOJKHA MPOBOAMUTHCA HA OCHOBE JIEKIIMOHHOTO MaTepuara,
MaTepHala MPaKTHUECKUX 3aHATUH C 00s3aTeIbHBIM OOpaIleHueM K OCHOBHBIM YYEOHHKaM I10
Kypcy. OTO TO3BOJUT HCKIIOYUTh OIMIMOKM B TIOHMMaHUM Marepuana, OOJIErYuT ero
OCMBICJICHHE, TIPOKOMMEHTUPYET MaTepHall MHOTOUHCIIEHHBIMU TIPUMEpPaMH.

Memoouueckue pekomenoayuu 011 NOO20MOEKU K IKIAMEHY.

DKk3aMeH B 1-M ceMecTpe sBisieTcs (OpMON HMTOrOBOrO KOHTPOJISA 3HAHMA W YMEHHM
o0yyJaromuxcs Mo JaHHOH JUCUUIUIMHE, TOJTYYSHHBIX Ha JICKIHAX, TPAaKTUYECKUX 3aHATHIX U B
MPOLIECCE CaMOCTOSTeNbHOM paboThl. OCHOBOM Al OMpeseNieHus] OIEHKU CIYXHUT YPOBEHb
yCBOEHHUsI OOyYaromMMuUCs MaTepualia, MpeayCMOTPEHHOro JaHHON pabouell mporpamMmoi.
K sx3ameny pomyckaroTcsi cTyAeHThI, HaOpaBime 36 u Oonee OalioB MO UTOraM TEKYILEro U
MIPOMEKYTOUHOTO KOHTpOoJsl. Ha sk3ameHe cTyaeHT MoxeT HaOpath ot 15 mo 30 6amos.

B mnepuon moaroroBku K dK3aMeHy oOydaromiuecss BHOBb 0OpamiamTcs K ydeOHO-
METOJIMYECKOMY MaTepualy U 3aKpeIuIsiioT IPOMEXYTOUHbIE 3HAHMSI.
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[TonroroBka oOydaromerocs K 3Kk3aMeHy BKJIIOYAeT TPH dTara:
- caMmocTofATeIbHas paboTa B TEUEHUE CEMECTpa;
- HEMOCPEJCTBEHHAs] MOATOTOBKA B JHH, IMPEALISCTBYIOIINE 3K3aMEHY I0 TeMaM
Kypca;
- TIOJITOTOBKA K OTBETY Ha 9K3aMEHAIIMOHHBIE BOIIPOCHI.

[Tpu moAroToBKE K AK3aMeHy 0OyYaroIuUMCs IeaecooOpa3Ho MCMOIb30BaTh MaTepUAIIbI
JEKIUH, y4eOHO-METOTUYECKHEe KOMIUICKCH, OCHOBHYIO W JIOTIOJHHUTEIBHYIO JHTEpaTypy.
Ha sk3ameH BbIHOCHUTCS MaTepHal B 00beMe, IpeyCMOTPEHHOM paboueil mporpaMmoil yueOHoi
JTUCIUILTAHBI 32 CEMECTP. JK3aMeH MPOBOIUTCS B MUCBMEHHOM / yCTHOU (hopme.

[Tpu mpoBeneHNH SK3aMeHa B MHCbMEHHOH (yCTHOH) (hopme, BeayIuii mpernoaaBareib
COCTAaBJISIET HK3aMEHAIIMOHHBIE OMJIETHI, KOTOPhIE BKIIFOUAIOT B CEOsI: TEOPETUUECKHUE BOIIPOCHI U
3agaun. DopMyIHMpOBKa TEOPETUUYECKUX 3aJaHUN COBMAAaeT ¢ (HOPMYIHPOBKOM MepedHs
AK3aMCHAIMOHHBIX  BOIMPOCOB, JIOBEJCHHBIX JO CBEACHHUA OOYYAIOIIUXCS  HaKaHyHE
sK3aMeHalMoHHON ceccuu. Cojaep)KaHUEe BOMPOCOB OJHOTO OMiieTa OTHOCUTCS K Pa3iHYHBIM
pazzienam mporpaMMsbl ¢ TeM, YTOOBI 00JIee MOTHO OXBATUTh MaTepHall y4eOHON AUCITUTUIMHBI.

Ha nmoaroroBky oTBeta Ha Owiier Ha sk3ameHe oTBoautcs 40 munyt. Ilpu nposeneHun
MMCbMEHHOTO 9K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pesynbrar ycTHOrO (IMCbMEHHOTO0) SK3aMEHa BBIPAXKAETCsI OLIEHKAMU:

Ouenka «omauunon— om 91 oo 100 6annoe — TEOPETUUECKOE COJEPYKAHME Kypca OCBOECHO
TIOJTHOCTBIO, 0€3 TIPOOEIioB, HEOOXOMMMBIC TMPAKTUYECKUE HABBIKA PAOOTHI C OCBOCHHBIM MAaTepHATIOM
chopmupoBanbl. Bee mpemycMoTpeHHbIe TporpamMMoii oOydeHusi ydeOHbIe 3aaHusl BbIMONHEHHL. Ha
9K3aMEHE CTYAEHT JIEMOHCTPHpYET ITyOOKHE 3HAHUS MPETyCMOTPEHHOTO MPOTrpamMMOi MaTtepuaiia, yMeeT
YeTKO U JIOTHYECKH MOCIIEIOBATEFHO OTBEYATh Ha MOCTABJICHHBIE BOITPOCHL.

Ouenka «xopouwio» — om 81 0o 90 6annee — TEOPETUUECKOE CONIEPXKaHHE Kypca OCBOCHO,
HE0OXOMMBIE TIPAKTHYECKHE HaBBIKK PaOOThI C(hOPMHUPOBAHDI, BBIIOJIHEHHBIE YUeOHbIE 3a/IaHsT COZIepKaT
HE3HAUMTENbHbIe OMMOKK. Ha sKk3aMeHe CTyZeHT NEMOHCTPHpYET 3HAHHS OCHOBHOTO (TIPOrPaMMHOIO)
Marepuaria, JOIycKaeT HETOYHOCTH MPH OTBETE Ha IMOCTABIIEHHBIE BOMPOCHI.

Ouyenka «yooenemeopumenvno» — om 61 0o 80 6annoeé — TeopeTHUECKOE COJEPIKAHUE
Kypca OCBOEHO HE IMOJIHOCThbIO, HEOOXOJUMbIE MPAKTUYECKUE HABBIKU PabOTHI C(HOPMUPOBAHBI
YaCTUYHO, BHITIOJIHEHHBIE YUE€OHBIE 3aJlaHus coJepkar rpyobie ommbku. Ha sk3amene ctyaeHT
JEMOHCTPUPYET 3HAHHME TOJBKO OCHOBHOIO MaTepHalia, OTBETHl COJEp>KaT HETOYHOCTH,
HapylIeHa MOCJIE0BATEIbHOCTh N3JI0KEHUSI MaTepraia

Ouenka «neyoosremeopumebno»y — om 36 0o 60 6annoe — TEOPETUUECKOE
COJiep’)KaHUE Kypca HE OCBOEHO, HEOOXOAMMbIE IPAKTUYECKHE HABBIKM pabOThl HE
c(hOpMHUPOBaHBI, BHIMIOJTHEHHbIE YUeOHbIE 3a/1aHus COAepkKaT TpyOble OMIMOKH, JOMOTHUTEIbHAS
camMoCTOsITeNIbHAs paboTa HaJl MaTepUalioM Kypca He MPUBEJET K CYIIECTBEHHOMY IOBBIIIEHUIO
KayecTBa BBIMOJHEHUS y4eOHBIX 3afaHuil. Ha sk3aMeHe CTylIeHT JAEMOHCTpUpYET He3HaHHe
3HAUUTENIHOM YacTH MPOrPaMMHOTO MarepHaja, CYyIIECTBEHHbIE OIIMOKM B OTBETax Ha
BONPOCHI, HEYMEHHE OpPUEHTHPOBAThCS B MaTepuasne, HE3HAHHE OCHOBHBIX TOHATUI
JVCTIATLTAHBI
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8. Mamepuansvno-mexnuueckoe obecneuenue OUCYUNIUHDL
8.1. Tpebosanua k mamepuanbHO-mMeXHUYECKOMY 00ecneyeHuro

s peanuzanuu pabodel mporpaMMbl TUCIMILIMHBI UMEIOTCS CTIeUATbHbIE TTOMEIIEHHS
IUTSL TIPOBEAICHUS 3aHATUH JICKIIMOHHOTO W CEMHUHAPCKOTO THIIA, TPYIIITOBBIX M WHIUBUIYATEHBIX
KOHCYJIbTAIMH, TEKYIETO KOHTPOJISI U MPOMEXKYTOUHOM aTTeCTallny, a TakKe MOMEIIEHUs s
CaMOCTOSITETTLHON pabOThl M TOMENICHHS Ui XPaHEHUST W OOCITYXXHBaHUS OOOPYIOBaHUSI.
CrnenuasnbHble MOMEUICHNs] YKOMIUIEKTOBAHbI CIEIMATU3UPOBAHHON MEOEIbI0 U TEXHUUECKUMHU
CpeAcTBaMU O0YYEHUS, CIYKAIUMH TS IPECTaBICHNS HHPOPMAUU OOJIBIION ay TUTOPHH.

Jns  mpoBeneHHMs 3aHATHM  JIEKIIMOHHOTO THUIMA HMMEIOTCS  JIEMOHCTpallMOHHOE
o0opyoBaHue.

[Ipu npoBeeHUM 3aHATUH JTEKIIMOHHOTO/ CEMHUHAPCKOTO THIIA UCTIONIb3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE oDecneyenue:

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

- AO «Jlabopatopus Kacnepckoro» -mpaBa Ha mporpammHoe oOecriedeHue Kaspersky
Endpoint Security anms Ouszneca — CrangapTtHbiii RussianAHTHBHpPYCHOE MPOTPaMMHOE
obecnieuenne Dr.Web Desktop Security Suite.

- 000 «/loxTop BeO» - mMpaBa Ha WCIOJB30BaHUE TTporpammHOro obecrieuenus Dr.Web
Desktop Security Suite AntuBupyc + Llentp ynpasienus Ha 12 mec., 200 1K

€80000HO pacnpocmpansemvie NPoSPaAMMbL:

- AcademicMarthCADLicense - mareMaTH4eckoe IPOrpaMMHOE OOecCIeueHue, KOTOpoe
[O3BOJISIET  BBINOJHATH, AHAJIM3UPOBATh  BAKHEHIIME HMHXCHEPHbIE pacyeTbl U
0OMEHHBATHCS UMU;

- WinZip nyst Windows - mporpaMM JiIsi CKaThsl ¥ pacliakoBKHU (DaitiioB;

- AdobeReader ans Windows — nporpamma i urenust PDF ¢aiinos;

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

- Far Manager - KOHCOJIbHBIN (haliJIOBBIN MEHEIKEP Ul ONEPALMOHHBIX CUCTEM CEMENCTBa
Microsoft Windows.

8.2 Oco0eHHocTH peanu3anMu JIUCUMIVIMHBI IS HMHBAJIWAOB W JHI C
OrPaHUYEeHHBIMU BO3MOKHOCTAMHM 310POBbS

s cTyAeHTOB C OrpaHUYEHHBIMH BO3MOKHOCTSIMU 370POBbsI CO3JaHbl CHELUATIbHBIC
YCIOBHUSL ISl TIOMy4YeHHUsi oOpa3oBaHus. B 1emsiX JOCTyMHOCTH TIOJYYEHHS BBICIIETO
oOpa3oBaHMsi IO 00pa30BATENbHBIM MpOrpaMMaM HHBATUAAMU M JIMIIAMU C OTPaHMYCHHBIMU
BO3MOXKHOCTSIMH 37I0POBbSI YHUBEPCUTETOM 00CCIICUNBACTCS:

1. AnbprepHatuBHas Bepcus oOQuIMaTbHOTO caita B cetn «UMHTepHeT» s
CJ1a00BUAIINX,

2. 11 MHBAJIKUIOB C HAPYIIEHUSMU 3peHHUsI (CITa00BUASIINE, CICBIC)

- TPHUCYTCTBHE AaCCUCTEHTA, OKA3bIBAIOIIETO OOyYaromeMycsi HEOOXOIUMYIO IOMOIIb,
OyOnupoBaHHE BCIyX CIPaBOYHOM WHGOPMAIMU O pACHUCAHMU Y4YeOHBIX 3aHATUN; HAIWYHe
CPEeICTB ISl YCWUJICHUSI OCTAaTOYHOTO 3pEHHs, OpaillIeBCKOW KOMIBIOTEPHON TEXHUKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBHU3yallbHOTO JOCTyna K UWHGOpMalMU, MporpaMmm-
CHUHTE3aTOPOB PEUU U JAPYTUX TEXHUYECKUX CPEACTB MpHUeMa-Tiepenadn yueOHol nnpopmManuu B
JOCTYMHBIX (pOpMax AJisi CTYJCHTOB C HAPYIICHUSIMU 3PEHUS;

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

- TMHCHMEHHBbIE 3a/laHusl BBINIOJMHSIOTCS Ha Oymare, HaJWKTOBBIBAIOTCS ACCHCTEHTY
o0yJaronumcs;

3.In1 WMHBaNIMOOB U JIML C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 3/0POBbSl IO CIyXYy
(cmabocnpIamue, rIyxue):
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- Ha 3a4eTe/?K3aMeHe MPUCYTCTBYET aCCHCTEHT, OKa3bIBAIOIIUN CTYJEHTY HEOOXOAUMYIO
TEXHUYECKYI0 IOMOIIb C YYETOM HHIMBHIYadbHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHATh
pabouee MecToO, MepeBUTaThCS, TPOUYUTATh U OPOPMHUTH 3a/laHHE, B TOM YHCIIE 3aIMCHIBAs MOJ
JTUKTOBKY);

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

4. Jlns VMHBAIWAOB W JIUI[ C OTPAHUYCHHBIMH BO3MOXHOCTSIMH 3JIOPOBbBS, UMEIOIIUX
HapyIIEHUsT OMOPHO-/IBUTATENLHOTO alllapaTta, CO3JaHbl MaTepUaIbHO-TEXHUYECKUE YCIOBUS
00ECIeYNBAOIINE BO3MOXKHOCTh OECIPEISITCTBEHHOTO JIOCTyNa OOy4aroluxcs B y4eOHbIC
MOMENICHUS, O0BEKTY MUTAHUS, TyaJeTHbIE W Jpyrue TNOMEIICHUS YHHBEPCHUTETa, a TaKxKe
npeObIBaHUS B yKa3aHHBIX MMOMEHICHUSX (HAJIMYUE PACHIMPEHHBIX IBEPHBIX MPOEMOB, TIOPYYHEH
U IpYTUX NPUCTIOCOOTIEHUH).

- TNHACHMCHHBIC 3aJIaHMs BBITIOJMHIIOTCS HA KOMIIBIOTEPE CO CIEIHATU3UPOBAHHBIM
MIPOTPaMMHBIM 00eCTIeYeHHEM MIIM HaIMKTOBBIBAIOTCS] aCCUCTEHTY;

- 10 JKEJIAHUIO CTYJICHTA SK3aMEH MPOBOAMTCS B YCTHOH opme.

OOyuJaromyecs: U3 YUCIa JIUI ¢ OTPAaHUYEHHBIMU BO3MOXXHOCTSIMH 3/I0POBBSI 00ECTICUEHBI
ANIEKTPOHHBIMHE 00Pa30BaTEILHBIMU pecypcaMu B (GopMax, aJalTHPOBAHHBIX K OTPAHUYCHUSM
UX 3JI0POBBSL.
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JMUCT U3MEHEHUM (JIONTOJITHEHUN)

B pabodyro MporpamMMy TO TUCIUIITAHE «AJreOpa, TeOMETPHSI ¥ TOTIOJIOTHSD)
o HarpasjieHuto moarotoBku 09.03.01 — MudopmaTika v BEIYUCIUTEIbHAS TEXHUKA
(ITpouns: ABTOMAaTH3NPOBAHHBIE CUCTEMBI 00PaOOTKH HH(OPMAIMH U YITPABICHHS)
Ha Y4eOHBIN TOJT

Neni/m aemeHT (myHKT) PII/{ Hepeuenn BHOCHMbIX

N . Mpumeyanue
H3MeHeHU (JIONOJIHEeHN)

OOcyxeHa 1 peKOMEHJ0BaHa Ha 3acefaHuu Kadeapsl anreOpsl U IuddepeHIaIbHbIX
ypaBHEHUH MPOTOKOJ Ne or" " 20 T

3aBenyromuii kageapoit //

Ipuioxkenne 1
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Pacnpenesienue 0a/1J10B TeKyLero 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 KOHmpo.Jip: 00 30 6annoe | 0o 10 o. 00 10 o. 0o 100.
Omeem na 5 6onpocos om () 0ol5 0. om () 0o 56. om00056. | om0Ooo36.
IToHBIN TpaBUIIBHBIN OTBET | 10 15 GaymoB 5 Oau1oB 5 OaJuIoB 5 OaIoB
Henomnxbril mpaBUIbHBIN ot 3 nol5 ©. or 1 no 56. ot 1 1o 56. ot 1 g0 56.
OTBET
OTtBeT, copepKanuit 00. 00. 00. 06.
HETOYHOCTH, OITHOKH
Buvinonnenue om 0 0o 100. om () 0o 36. om () 0o 30. om () 0o 46.
CamMocmoamenbHolX
3a0anuil (pewienue 3a0ay)

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

4. | Hmozo cymma mexkywiezo u
Pybesrcrnozo Konmponsn 00 70 b6annoe | 00 23 6annoe | 0o 23 6annoe | 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 meHee 700.

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

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

TeKywuin n pybeXkHbii KOHTPOb

Cemectp [Ixana oueHuBaHUs
0-35 6amioB 36-50 6amioB 51-60 GannoB 56-70 GannoB
YactruuHoe [Tonnoe nu | [lonnoe nmu | [lonHoe mnocemenne
MOCeIIeHNe YaCTUYHOE YaCTUYHOE ayAUTOPHBIX
ayIUTOPHBIX MTOCEIICHHE MOCEIICHHE 3aHITHH.
3aHATUH. ayJIUTOPHBIX ayIUTOPHBIX [lonHoe BbINOJHEHUE
1 Heynosnersopu- | 3aHsATHI. 3aHATUH. MIPAKTHYECKUX paboT.
TEJIbHOE Yactuynoe [Tonnoe Brinonuenue
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.
PEUTUHTOBBIM paboT,  TECTOBBIX | pabOT, TECTOBBIX
MEpOIPUATHAM. | 3aJjaHUM, OTBETHI HAa | 3aJaHUN, OTBETHI
Crynent HE | KOJUIOKBUYME  Ha | HA KOJUIOKBUYME
JOTYCKAaeTCsl K | OLEHKY Ha OIICHKY
MIPOMEXKYTOUYHON | «yJOBIETBOPUTE- «XOPOLIOY.
aTTeCTaIN JILHOY.
Hpomeofcymouuaﬂ ammecmauusn
Cemectp [Ixana oreHuBaHM
Heynosner- | YnoBieTBOPUTENBHO Xopouio OTnuunHo
BOPHUTEIILHO (61-80 6anmoB) (81-90 6ammoB) (91-100 6anoB)
(36-60
OaJITIOB)
CryneHnt CtyneHt umeetT | Ctyaent umeer S1- | CTyneHT — umeer
umeer 36-60 | 36-50 OGammoB mo | 60 6amnoB mo utoram | 61-70 GanmoB 1O
6aioB IO | UTOraM TEKYIIEro H | TeKYyIIEro U | ATOTaM TEKYILETro
UTOram pyOexxHOTrO pyOexxHOTrO u pyOexxHOTrO
1 TEKyLIEro U | KOHTPOJI, Ha | KOHTPOJI, Ha | KOHTPOJI, Ha
pyOexHOrO HK3aMeHe Jan | AK3amMeHe Jan | IK3aMeHe Jan
KOHTPOJIA, HA | OJHBI OTBET HAa | IOJHBIA OTBET Ha | IIOJIHBIA OTBET HA
9K3aMEHE HE€ | OIMH  BONPOC U | OQMH  BOOPOC U | OAMH BOMNPOC H
Jlal  TOJIHOTO | YaCTUYHO YaCTUYHO YaCTUYHO
OTBETa HHU Ha | (MMOJTHOCTHIO) (MOTHOCTBIO) (IOJTHOCTBIO)
OJIMH BOIIPOC, | OTBETUJI HA BTOPOM, @ | 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 cCTyaeHt
UMeeT 46-60 OGammoB 1o | 61 — 65 OGamoB mo | Ha o0a Bompoca
36-45 OamioB | UTOraM TEKYIIETO M | UTOTaM TEKYIIEro M | OTBETHJI BEPHO, a
o UTOTaM | pyOeKHOTO pyOeKHOTO B 3ajaye, ecTb
TEKYLIEro M | KOHTPOJIs, Ha | KOHTPOJI, Ha | HETOYHOCTH,
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pyOexkHOTO
KOHTpPOJIsl, Ha
9K3aMEHE Jall
MOJIHBIA OTBET
TOJILKO Ha
OJUH BOIPOC,
a puMep
cllelaH
HEMPABUIIBHO.

IK3aMeHe nan
MOJIHBIA ~ OTBET Ha
OIWH BOIPOC HIH
YaCTUYHO  OTBETHUII
Ha o00a Bompoca, a
pUMep He CIeNaH.

CryneHT wuMeeT 110
UTOraM TEKYLIero Hu
pyOeKHOTO
KOHTPOJIS 61-70
0ayioB Ha HK3aMEHe
HE Jal  MOJHOTO
OTBETa HU Ha OJUH
Bompoc. B pemennn
npuMmepa ecTb rpyoas
omunoka, KOoTopast
HOBJIMsJIa HAa OTBET,
BCJIE/ICTBUE Yero
OpuMep caelaH He
BEPHO

DK3aMEHE Jan
IOJIHBIA  OTBET HA
OIMH  BONpPOC H
YaCTUYHO OTBETHJI HA
BTOPOM, U B IIPUMEPE
€CTh HEJI0YETHI,
KOTOpBIE HE
MIOBJIUSJIM HA OTBET.

Crynent umeer 66-
70 6anIoB 1O UTOTraM

TEKYIIETO n
pyOexxHOTO

KOHTPOJIS, Ha
JK3aMCHE Ian
MOJTHBIN OTBET

TOJIBKO HAa  OAWH
Borpoc. B mpumepe
eCcTh HETOYHOCTH,
KOTOpbIE HE
IIOBJIMSIN HA OTBCT.

KOTOpBIC
TIOBJIHSITA
OTBET.

HE
Ha
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