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1. Heab u 3a1a4u 0CBOCHHUS TUCHMILIHHBI.

OnHOM M3 LEHTpPaNbHBIX AUCUUIUIMH MAaTeMaTUKU SBISETCA anredpa U ee MpUII0KEHUs.
Ee snemMeHTHl M3ydaroTcsi, HauMHas CO IIKOJBHOTO Kypca MaTeMaTHKH KOHYas MporpamMmoi
By3a. [ TaBHBIMU LETSAMH TUCIMIUIHMHBI «ANre0pa, TEOMETPHsI M TOTIOJIOTHS, TIPEnojaBaeMoil Ha
IEPBOM KYypC, SIBIISIETCSI TEPBOHAYAIBHOE HM3YYEHHUE OCHOBHBIX alreOpanyuecKux CTPYKTYp H
JnanbHelmue (OpPMUPOBAHUE y CTYACHTA aire0pamdeckoro abCTPaKTHOTO MBIIUICHUS, TaK
HE0OXOUMOT0 B CBSI3U C IPOUCXOIALIEH MaTeMaTU3aluel BCEX OTpaciei 3HaHUS.

IIpu u3ydyeHMn Ha NEpPBOM Kypce AUCLUIUIMHBI «Anredpa, reoMeTpus M TOIOJOTHS»
3aKJIa/IbIBAIOTCA U PAa3BUBAIOTCS OCHOBBI TAaKUX aOCTPAKTHBIX pa3[esioB Kak TEOpHs TpyIl,
KOJIEL, TOJie M BEKTOpPHBIX HpocTpaHCTB. CTyNEHT JODKEH 3HaTh OCHOBHBIE METO[bI
dopmanuzanuy, ajaropuTMHM3alMKd W peaau3alMd YUCIEHHBIX, MaTeMaTHYEeCKHUX MoJelneil;
JIOJDKEH BJIQJIETh MaTeMaTHUYECKUMHU METOJaMM aHAJIM3a U CUHTE3a ONTHUMU3ALMOHHBIX CHCTEM.
Pemennio ykasaHHBIX TpOOJIEM CIIOCOOCTBYET JHCHUIUIMHA «AnreOpa, TeOMETpUs H
TOTOJIOTUSI».

Ilenu oucyunaunvi:
* nosiyueHue 0a30BbIX 3HAHUU MO ajiredpe: ONpeNeNuTeNd, MaTpUuHas ajiredpa U pelieHue
CHUCTEM JIMHEHHBIX YypaBHEHMH, KOHEYHOMEpHBbIE JIMHEHHBbIE IPOCTPAHCTBA U JIMHEHHbIE
OIEepaTopbl, OCHOBHBIE CTPYKTYPbl COBPEMEHHOH aireOpbl, OWIMHEHHbIE M KBaJpaTHUHbIE
(bopMmBI;
* [10JIy4YCHHE 3HAHU 110 TEOMETPHH;
* (hopMHpoBaHME YMEHMH M HABBIKOB IO MCIIOJB30BAaHUIO JIOTMUECKOTO amrapara B Mpolecce
00y4eHUs;
* IOJIy4EeHHE MIPEICTaBICHUS O IpobiieMax 0O0CHOBaHUS MATEMATUKH;
* pa3BUTHE JOTMYECKOTO MBIIIUICHHUS;
*OopMHpOBaHUE  MCCIIEOBATEIbCKUX  YMEHMH  OOIIEHAy4HOro,  CIENUaTU3UPOBAHHOIO
MaTeMaTHYeCKOr0 U METOIMYECKOT0 XapaKTepa;
*opMHpOBaHUE HABBIKOB BIIAJICHUS COBPEMEHHBIMH METOJIaMH aHajiM3a HAy4YHOW M Hay4yHO-
METOAMYECKOH JINTepaTypBhl.
3aoauu oucuuniumnol:
® 3aJ10)KUTh OA30BbIe 3HAHUS, HEOOXOAUMBIE JJI1 OCMBICIICHUSI MATEMAaTHUECKUX U JIUCLUIUINH;
® YCBOEHME CTYJIEHTaMH OCHOBHOT'O TEOPETHYECKOI0 MaTepuasa Kypca;
e BJIaJIcHHE aOCTPAKTHBIMH MPUEMaMH MOCTPOEHUS allreOpandyeckux CTPYKTYp C 3aJaHHON
CHCTEMOI onepanui;
e BJaJieHHe anreOpoit MaTpuil,
e cB00OO/HOE OOIIEHUE CTYICHTOB C JTMHEHHBIMU POCTPAHCTBAMH U UX IPE0OPa30BaHUSIMH;
e BJAJICHHUE 3HAHUSIMH 10 KBaIPATUIHBIM (popMam;
e 3HaHME TEOPUHU KPUBBIX U MOBEPXHOCTEH BTOPOrO MOPSIKA;
® YCBOGHME CTYACHTAMH IIPOCTEHIINX 3aj1a4 aHATUTUYECKOH reOMEeTpuUH;
e chopmupoBaTh YMEHHUS MPUMEHSAThH MOJTYYCHHbIEC 3HAHUS JUISl pElIeHUs alreOpanvyeckux u
reOMEeTPUUECKUX 3a]1a4;
e chopmHupoBaTh HABBIKM MaTEMAaTUYECKOTO MOJEIUPOBAHUS MBICIUTENBHOTO Ipoliecca B
Pa3IMYHbIX IPEIMETHBIX 00JIacTX;



e crnocoOcTBOBaTh (HOPMHUPOBAHHMIO HABBIKOB pPalbOThI C Y4YeOHOW, HAYyYHOH M HAy4YHO-
METOINYECKOI JIUTEPATypOH;

® JlaTh MPEACTABICHUE O COBPEMECHHOM COCTOSSHUM HAy4YHBIX HCCJICIOBAaHUN B 00JacTH
anreOpbl U COMPSHKEHHBIX C HeW 00JacTsIX 3HaHUH.

2. Mecto aucuunjiuHbl B cTpykrype OIIOITI BO
HucuuiuinHa  «Anrebpa, TeOMeTpHss M TONOJOTHs»  SABISETCA  JAUCLUILUIMHON
oOs3arenpHOo yactu bioka 1 (51.0.04.02) ocHOBHOI 00pa3oBaTeIbHOM IPOrpaMMBbl 110
HaIIpaBJICHUIO  IIOJArOTOBKH 09.03.01 MHWudopmaTika W BBHIYMCIUTENbHAS TEXHHUKA.
Ee BkmioueHune B y4yeOHBIM IUIaH C TEPBOTO CEMECTpa IEPBOrO Kypca OMpEeAessieTcs TeM
¢dakTOpOoM, UYTO ¢ Kypca BbICHICH anreOppl W AHAIMTHYECKOM TI'EOMETPUU HAYMHAETCS
MaTeMaTH4ecKoe 00pa3oBaHue M0 IPYTUM JUCLUIINHAM.

3. TpeGoBaHus K pe3y/JbTaTaM OCBOCHHS COAEPKAHUSA TUCHMIIIHHBI.

B coBokynHOCTH C ApYyrUMH JUCHMIUIMHAMHU MPOGUIs «ABTOMATU3UPOBAHHBIE CHCTEMbI
00paboTkn MHPOpPMAIMK W YIPABICHUS» IUCHUIUIMHA «AJNre0pa, TeOMETpHUs U TOIIOJIOTHS
HampaBjieHa Ha (QopMmupoBaHue oougenpogeccuonanvnvix kKomnemenyuu (OIIK) B
cootBerctBUM PI'OC BO 3++ u OIIOII BO mno nHanpasnenuto mnoaroroBku 09.03.01
WNudopmaTrka u BEIYUCIUTENbHAS TEXHUKA (KBATU(UKAIMS (CTETIEHBIO) «OaKalaBp»):

CrocoOeH TPUMEHSTh E€CTCCTBCHHOHAYYHBIC ¥ OOIICHHXKCHEPHBIC 3HAHHS, METOIbI
MaTEeMaTUYeCKOTO aHadu3a M MOJEIUPOBAHUS, TEOPETUYECKOr0 U OIKCIEPUMEHTAIBHOTO
uccienoBanus B nmpodeccuonanbHoi aearenbHocty (OIK-1).

Nunukaropsl noctwxkenus: komnerennuu OITK-1:

- CIOCOOEH OCBOUTH OCHOBBI BBICHICH MaTeMaTWUKH, (DU3UKH, OCHOBBI BBHIYUCIUTEIHHOU
TEeXHUKH U rporpammupoBanus (OITK-1.1);

- CHocobeH pemaTrh CTaHAAPTHBIE NPOQEeCcCHOHAIbHbIE 33Jauyd C MPUMEHEHHEM
€CTECTBEHHOHAYUYHBIX U OOILEMHKEHEPHBIX 3HAaHUM, METOJI0B MaTEMaTHUECKOIr0 aHajlu3a U
moaenupoBanus (OI1K-1.2);

- crnoco0eH MPUMEHHUTh HaBBIKH TEOPETUYECKOTO M IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS
00BekTOB npodeccuonanbHol AestensHocTu (OITK-1.3).

B pe3ynbraTe 0CBOGHUS TaHHON AUCLUILTUHBI O0YyJaroLIHics JOKEH:

3HaTh: OCHOBHBIE TOHATHS M pe3yibTaThl MO ajredpe (Teopust MaTpHll, CHUCTEMBI
JMHEHHBIX ypaBHEHUH, JIMHEIHbIE MPOCTPAHCTBA U JIMHEWHbIE MPEeoO0pa3oBaHUs, COOCTBEHHbBIE
BEKTOPbl U COOCTBEHHbIE 3HAUECHUS, KBaJApPaTUUYHbIE (OPMBI, OCHOBBI TEOPUU TPYII U KOJEIL);
IpocCTeiIre MOHIATHS aHATUTHYECKON | nuddepeHanbHoi reoMeTpuu (BEKTOPBI U OTlepaliuu
HaJl HUMH, CKaJIsIPHOE W BEKTOPHOE MPOU3BEACHUE BEKTOPOB, IIpsMasl JIMHUS Ha IUIOCKOCTH U B
IPOCTPAHCTBE, IUIOCKOCTh B MPOCTPAHCTBE, HOpPMaldb M OMHOpPMajib, KPUBH3HA M Kpy4dCHHE
TUIOCKON KPHUBOIA).

YMerb: pemate CUCTEMBl JIMHEMHBIX YPaBHEHHUM, BBIUUCIATH  OINPEACIIUTENHN,
KAHOHMYECKUM BUJ MAaTpPHUILl JIMHEHHBIX ONEPATOpPOB, IIPOBOAUTH OIEPALMM HAJ MaTpULAMU U
HaxOJUTh UX PAHI, PEIIATh 3aJa4d aHATUTUYECKOM IeOMETPUH Ha IUIOCKOCTU U IPOCTPAHCTBE,
KJIaCCU(UIIUPOBATh alredpandyeckue CTPYKTYphl, BBIYUCIATH 0a3uC U pa3MEpPHOCTh JTUHEHHOIO
IIPOCTPAHCTBA, IPOBOAMTH OINEPALNUN HAJX JUHEHHBIMU IOANPOCTPAHCTBAMHM,  HAXOJWUTh
KaHOHUYECKUH ¥ HOPMAaJIbHBIM BUJA KBaJpaTUYHBIX (OPM, HaXOJUTh COOCTBEHHBIE BEKTOPHI U



COOCTBEHHBIE 3HAYCHMs JIMHEHHOTO NpeoOpa3oBaHUs, BBIYMCIATH KPUBHU3HY M KpydeHUE

KPUBBIX.

Baagers: mMerogamMu TUHEHHOW anreOpbl, aHATHUTHYECKON TeOMETPUH, MAaTEeMaTHYECKOTO

aHanmM3a A M3YYEeHUS TeOMETPUUYECKHX CBOWCTB (UIyp Ha IUIOCKOCTH M B IMPOCTPAHCTBE,

arrmapaTomM TEOpHUH KPpHUBBIX U HOBerHOCTeﬁ.

4. CopepixaHue H CTPYKTYpPa AUCHUILIUHBI

Tadoauua 1. Coodeporcanue oucyuniunvl «Aneebpa, ceomempusi u MoONoaO2UsL», nepeuetsb

OYEHOUYHbIX cpedcme U KOHmpoJaupyemvlx KOMI’Z@I’I’Z@HHMIZ

Ne HaunmeHoBaHue Coaepxxanue pasiena Kox xonTpo- dopma
m\n pasjena JHpyeMoi TeKyIero
KOMIIeTCHIIM U KOHTpOJIS
(W1M ee 4acTu)
1 2 3 4 5
| 1 cemecTp

1 | Anrebpanueckue bunapnas anreOpanveckas OIIK-1 K, KP, PK, T,
CTPYKTYPBI C OJHOW | | omepanus. ['pymmbl, KOJbLa, MO U YO
JBYMSI OMHApHBIMU | UX CBOMCTBA.
onepalusIMu.

2 | Teopus Marpull. | Marpuusl. Oneparun HaJ OIIK-1 K, KP, PK, T,
[IepecTanoBku U | MAaTpULIAMH. CaoiicTBa. YO
MOJCTAaHOBKHU. Onpenenenue MEPECTAHOBKHU.

Teopema 0 uucine nepecTaHOBOK.
YertHocTts nepecranoBku. MIHBEepcus
Y TPaHCHO3UIMS B MEPECTAaHOBKAX.
Omnpenenenne MO/ICTAHOBKH.
YMHOXEHUE TMOJCTAaHOBOK M €€
CBOMCTBA. JICKPEMEHT.

3 Cucrempr  nuneitHbIX | Knaccudukamus  CIIY.  Meroa OIIK-1 K, KP, PK, T,
ypaBuenuii (CJIY) wu | I'aycca. Cucrembl KpaMepOBCKOTO YO
METOJIbI uX pemenud. | tuna. @opmyna Kpamepa.

4 | Teopus Onpenenurenu: ompeJereHue, OIIK-1 K, KP, PK, T,
oTpeAeTUuTENEeH. CBOMCTBa M METOJbl BBIYUCIICHUS. YO

MuHopsI u anrebpanveckue
nononHeHusd. Teopema Jlamacca.
Teopema 00 onpeieuTeNne
npousBeaeHus wmatpull. OOpaTHas
MaTpuIia.

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

Uccnenosanue CIIY.

(cTonO110B). Panr

Teopema.

MaTpHULBIL.
Meroasl  BBIUHCIIEHUS
panra Matpunpbl. OOmas cxema
HCCIEAOBAHUS CHUCTEM JIMHEHHBIX
ypaBHeHuii. Teopema Kponekepa-




Kanenmn.

Bekropnas anre0pa.

Cucrempl koopauHar. Bekrtopsl,

omepauuu Haj HuMu. Cucrema
BEKTOPOB. JIMHEHHAs 3aBUCUMOCTb.
Panr m 06a3uc cucremMbl BEKTOPOB.
CkanspHoe, BEKTOpPHOE H
CMeIIaHHOE MIPOU3BEICHUE

BEKTOPOB.

OIIK-1

K, KP, PK, T,
YO

JIuneitnoe
MIPOCTPAHCTBO u
JINHENHOE
npeoOpazoBaHue
BEKTOPHBIX
MIPOCTPAHCTB.

Jluneiinoe (BeKTOpHOE)

MIPOCTPAHCTBO. bazuc u
pasmepHocth.  Omnepanuu  Haj
MOANPOCTpaHCTBaMHU.  EBKIUI0BO
npocTpancTBo. OpTOrOHANbHBIE U
OPTOHOPMHPOBAHHbBIE

Marpuna

0a3uCHL.
JIMHEHHOTO
peoOpa3oBaHMs. CoOcTBeHHEBIC
3HAUEHUSI U COOCTBEHHBIC BEKTOPHI

JMHENHOr0 Ipeodpa3oBaHusl.

OIIK-1

K, KP, PK, T,
YO

KBanpatuunbie
(hopMmBbI.

KBagparnuneie ¢opMmbl, paHr u
MaTpuIia. [IpuBenenue
KBaJpaTUYHOMN dbopmbl K
KaHOHUYECKOMY M HOPMAaJIbHOMY
BUIY. Meron
IlonoxuTenpHO

Jlarpanxa.
oIpe/ieJICHHbIE

(bopMBI.
unepuuu. Kpurepuit CunbBecrtpa.

KBaJpaTUIHbIE 3aKkoH

OIIK-1

K, KP, PK, T,
vyO

[IpsiMast 1 TIOCKOCTH B
IIPOCTPAHCTBE.

Jenenne orpe3ka B JaHHOM
[Ipsamas Ha
IJIOCKOCTH.  Pasimuynble  BUABI

YPaBHEHHUs NpPSAMOM Ha IUIOCKOCTH.

OTHOIICHHH.

PaccrosiHMe OT TOYKM 10 NPSMOM.
B3anMmHOe pacnonoxkeHue  AByX
NpsIMBIX. YpaBHEHUE MPSAMON U
IIJI0CKOCTH B IIPOCTPAHCTBE.
B3aumHOoe pacrnonokeHue IByX
NpSMBIX, MNPSAMONM M IUIOCKOCTH,

ABYX IUIOCKOCTEH B MMPOCTPAHCTBC.

OIIK-1

K, KP, PK, T,
vyO

10

Jluaum n MMOBCPXHOCTHU
BTOpPOTO MopAAgKa

Onnurnc, runepOona, napadoia U UX
KaHOHHYECKHE YpaBHEHUS, BBIBO/I.
OO01ee

Knaccudukanus [1BII.

ypaBHEHUE.

OIIK-1

K, KP, PK, T,
vyO

11

ONEMEHTBI TOIIOJIOTHH.

[Inockue ¥  NPOCTPAaHCTBEHHBIE
kpuBble. Hopmanb, OuHOpMAaIb,
KpUBH3HA M KpYYEHHE IUIOCKON
KPUBOH. DIIEMEHTBI TOIOJIOTHH.

OIIK-1

K, KP, PK, T,
vyO

7




B rpade 5 mnpuBomarcs miaHupyemble (GOpPMBI TEKYLIETO KOHTPOJIS: BBIOJHEHHE
koHTposbHOU paboThl (KP), kommokBuym (K), py6exnsiit koutpons (PK), tectupoBanue (T),
ycTHbIi onpoc (YO).

Ha uzyuenune xypca orBogutcs 108 yacos (3 3.e.), U3 HUX: KOHTakTHas pabora 34 4., B
17 4acos; 17 d4acos;

TOM 4YHUCJIC JICKOMOHHBIX — IPAKTUYICCKUX (CCMI/IHapCKI/IX) -

camocTosTeNnbHas padoTa cTyneHTa 47 4acoB; 3aBepIIaeTCs IK3aMEeHOM (27 4acoB).

CTpyKTypa A¥CUHNIHHBI

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

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

Bz padoter I cemectp BCETO
OO0masi TPy10eMKOCTH (B Yacax) 108 108
KonrakTHasi padora (B yacax): 34 34
Jlexyuonunvie 3anamus (J1) 17 17
Ipaxmuueckue 3anamus (113) 17 17

Cemunapckue 3ansmus (C3)

He npedycmompenul

He npeodycmompenul

Jlabopamopuvie pabomut (JIP)

He npeoycmompeHul

He npedycmompeHnul

CamocrosiTesibHAasi padoTa (B 4acax), B TOM
yncjie KOHTAKTHasA padora:

74

74

PacuetHo-rpadguueckoe 3aganue

He npeoycmompeHnul

He npeodycmompeHnul

Pedepar (P) He npedycmompenwt | He npedycmompenwi
Occe () He npeoycmompenwvl | He npedycmompenvi
KonTponbaas padora (KP) 12 12
CaMocCTOsITEIbHOE U3YUECHHE Pa3/IeNIOB 35 35

Kypcooii npoext (KII), kypcosas pabora (KP)

He npedycmompena

He npedycmompena

IToaroToBKa U MPOXOXKACHHUE IIPOMEKYTOTHOU
aTTecTaluuu

27

27

Bua npoMexyTo4yHOi aTTecTalMU

JK3aMeH

JK3aMeH

Taoauna 3. Jlexyuonuvle 3ausamusi

Tema

1 cemecTp

AnreGpanyeckue CTPYKTYphI ¢ OIHOM U IByMsI OMHAPHBIMU OTI€paIUsIMHU.

Lenv u 3a0auu uzyuenusi memuvl — 1aTh ONPEACICHUS MOHATUI IPYNIIbI, TOATPYIIIBI, a0€IE€BOM
IpYNNbl, KOJbIA, ACTUTENEed HyIs B KOJIbLle, MOJSI M XapakTepucTuku mnouns. IlpuBectn
PUMEpBHL.

TCOpI/IH MaTpull. HepCCTaHOBKI/I " IMOJCTaHOBKH.

ueﬂb u 3a0ayu Uusyuernust memobl — U3y4UTb MATPULbI U ONICPALIUN HAd HUMMU, 06paTHa51 MaTpull..
O003HaYUTh CBOﬁCTBa, KOTOPBIMHU 06J'Ia)18.IOT OIlIcpanMuu HaJl MaTpulamu. I[aTB OIPCACIICHUA
MOHATUM NepeCTaHOBKA, MOJACTAHOBKA, UHBCPCUA B INCPCCTAHOBKE, TPAHCIO3UIHA, YCTHOCTD,
YMHOXCHHE MMOJACTAaHOBOK, JCKPEMEHT, UKINYCCKAA IMOACTAaHOBKA. Hay‘H/ITI) peiaTh NPUMEPLI

0 JaHHOH TEME.




Cucrems! muHelHbIX ypaBHeHu# (CJIY) 1 MeTObI MX PElLICHUS.
Lenv u 3adauu usyuenuss memvl — w3yuuTb Meton I'aycca u ¢dopmynsl Kpamepa mis
HaXO0X/IEHU PeLIEeHUs] CUCTEMbI. PaccMOTpeTh MaTpUUHBIM METOJT PELLIEHUS] CUCTEM.

Teopust onpeaenuTenei.

Lenv u 3a0auu uzyuenuss memvl — BBECTH TOHATUE ONPEACTUTENS n-TO MOPsAKa, MUHOPBI U
anredpanveckue aonogHeHus. M3yuuth cBOiicTBa ompenenurens. PaccMoTpeTb MeToAbl
BBIUMCJICHUSI OIpeieuTeNeil Bricinx creneHei. [lokaszats Ha mpumepe.

JIuneitnas 3aBucumocts. MccnenoBanue CJIIY.

Lenv u 3a0auu uzyuenuss memvl — u3yduth Kputrepuit comectnoctu CJIY (teopema Kponekepa-
Kanemnu), ogaopoansie CJIY u QyHmameHTanbHylO cucteMy pemieHuil ogHopoanoit CJIY, a
TaKkxke cxemy uccienoBanus cucreM. CHopMyarpoBaTh U J0Ka3aTh TEOPEMY O YHCIIE PEUICHUN
OCP

BekropHas anrebpa.

Lenv u 3a0auu u3yuenus memvl — W3YUYUTh IOHATUS BEKTOpPHl W ONEpallMyd HaJ HUMH,
KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPA, PABHBIE BEKTOPHI U JJIMHA BEKTOpA. BBeCTH NMOHATHUA
CKAJIIPHOTO, BEKTOPHOI'O M CMEIIAHHOTO IIPOM3BEACHUSA BEKTOPOB M €ro CBOMCTBAa. BriBecTH
bopMyiy Ui HAXOXKJIEHUS! CKAJIIPHOI0, BEKTOPHOI'O M CMEIIAHHOTO IIPOU3BEIEHNS BEKTOPOB B
KOOpAnHATHOH (popme. BBecTr noHsATHE MTPaBOil TPOHKH.

JluHeiHOe MPOCTPAHCTBO U JUHEHHOE Mpeodpa3oBaHue BEKTOPHBIX TPOCTPAHCTB.

Lenv u 3a0auu uzyuenus memsvl — O0ams onpeoeieHue JUHeUHO020 Npocmpancmea, bazuca u
PA3MepHOCIU  TUHENH020 NPOCMPAHCMEd, JUHElH020 Npeodpa30eaHus, onepayuu Hao
JUHEUHLIMU NPOCMPAHCMBAMU U ONEPAMOPAMU, OPMOLOHANIbHLIN U OPMOHOPMUPOBAHHBIU
eexmop u bazuc. /Jamv meopuro Eexnudoea npocmpancmaa.

KBanpatuansie (GopmblI.

Lenv u 3a0auu u3zyuenuss memvl —IaTh ONpPEAEIECHUE IOHATUS KBaJpaTU4YHOH (OpMBI, ee
KaHOHWYECKHI U HOpMalIbHBIN BUJ. HaydnuTh NpUBOANUTE CUCTEMY BEKTOPOB K IJIaBHBIM OCSAM U
pelaTh 3aJaHus [0 JaHHOM Teme.

[Tpsimast ¥ JIOCKOCTB B IPOCTPAHCTBE.

Lenv u 3a0ayu uzyuenus memsvi — U3y4UTh pa3IMYHbIe BUJbl YPaBHEHUS NPSIMOM Ha MIIOCKOCTH
Y IUIOCKOCTH B IIPOCTPAHCTBE, a TAKXKE OTKJIOHEHHE TOYKH OT NPSMOM U OT INIOCKOCTH. BeiBecTH
YCIIOBHE MApauIeIbBHOCTH W NEPHEHAUKYIAPHOCTH MNPSMBIX HA IIOCKOCTH M IUIOCKOCTEHW B
IIPOCTPAHCTBE, YroJd MEXKAY NPSAMBIMA B IPOCTPAHCTBE M IUIOCKOCTSMH, a TaKK€ YCIOBHS
MapaJUIEIbHOCTH U MEPIIEHINKYISPHOCTH.

10

JInHuY 1 TOBEPXHOCTU BTOPOIO MOPAIAKA.
Lenv u 3a0auu uzyuenus memor — n3yunth KBII u IIBII, ux muBapuanTsl u Tunsl. Hayuuts
npuBoauTs KBII u I1BII k kanHoHMYeCKOMY BUAY.

11

DJIEMEHTHI TOIIOJIOTUH.

Llenv u 3a0auu u3yyeHus memsvl — BBECTU OCHOBHBIE TIOJIOKEHUSI TEOPUU TOTIOJIOTMHUH, & UMEHHO
IUIOCKHUE M MPOCTPAHCTBEHHbIE KpuBble, HopManb, OMHOpMalb, KpUBU3HA U KPYUEHHE MIIOCKON
KPHUBOW. DJIEMEHTHI TOIIOJIOTHH.




Tadauua 4. IIlpakmuueckue 3ansamus

Ne Tema
n/n
1 cemectp
1 Onpenenurenpb 2-1o U 3-ro MOPSAIKOB.
2 Matpuupbl. Onepauuu Hag Matpuamu. CBolicTBa onepanuil.
3 [TepecranoBku. YetHocth. MuBepcus. TpaHcno3uius B mepecTaHOBKE.
4 [ToncranoBku. YeTHOCTh. Y MHOXKEHUE MTOACTaHOBOK. CBOMCTBA. [[ekpemeHT
5-6 Metonst pemmienus CJIY: meton ["aycca, dopmyner Kpamepa.
7-8 Omnpenenurens n-ro nopsiaka. CBoiictBa. MUHOpPHI U anredpanveckue TOTOTHEHUS.
9-10 | MeToapl BBIYMCIEHUS ONPEACTUTENEH BBICIIUX HOPSAIKOB.
11 OOparHast MaTpHIIa U CIIOCOOBI €€ HaXOKICHHUS.
12 MaTtpuuHblii ciocod pelieHns CUCTEM TUHEHHBIX YPaBHEHHIA.
13 JIuneiiHas 3aBUCIMOCTh COBOKYITHOCTH CTPOK (CTOJIOIIOB).
14 Panr matpuuel. MeToapl BBIYMCIICHHS paHra MaTPHULbL.
15 UccnenoBanue cuctem nuHeiHbIX ypaBHeHuil. Teopema Kponekepa- Kanesmnu.
16-17 | OnHopoanblie cucteMbl. @yHnameHTanbHas cuctema pemienuit (OCP).
18 BexTops! u onepauuu Haj HUMHU. JIuHeliHas 3aBucuMocTb. CBOICTBa.
19 Panr u 6a3uc cucteMbl BEKTOPOB.
20 CkalnsipHO€ MTPOU3BEIEHUE BEKTOPOB.
21-22 | BekTOopHOE U CMEIIaHHOE IPOU3BEIEHNE BEKTOPOB.
23-24 | JIuneitHoe apudMeTHuecKoe MpocTpaHCcTBO. JIMHelHOe (BEKTOpHOE) MpocTpaHcTBO. basuc u
Pa3MepHOCTb.
25 [MoanpoctpancTBo. Cymma u nepeceuenue noamnpoctpancts. Gopmyna ['paccmana.
26 EBkiannoBo mnpoctpaHcTBO. OpTOroHajdbHBIE W OPTOHOpPMHUpOBaHHBIE Oasucel.  [Iponecc
OpPTOTOHAJIU3ALIUH.
27-28 | Ilpsamas Ha miockocTd. Pa3nuuHble BUIbI ypaBHEHHUs NpsIMOM Ha IIocKocTH. PaccrostHue ot
TOYKH 10 MPSIMOIA.
29 IInockocTe B ipocTpaHcTBE. Pa3nnuHble ypaBHEHHUS MIJIOCKOCTH.
30 VYroa Mexay IIOCKOCTSIMH. Y CJIOBHSI TAPAJIJIEIBHOCTH U NIEPIEHIUKYISIPHOCTH IIJIOCKOCTEN.
31 [Ipsmasg B mpoctpancTBe. IIpsmas W IIIOCKOCTH B IpocTpaHcTBe. KaHOHWMYeckoe U
IapaMeTpUIECKHE YPaBHEHUSI IPSMOM.
32-33 | OKkpyXHOCTb, IUIMIC, Mapabona u runepbona. KaHoHuueckoe ypaBHEHHE, SKCLEHTPUCHTET,
JTUPEKTPUCH U POKYCHI.
34 [ToBepxHoctu Broporo nopsiaka (I1BIT). Obmee ypaBuenue. Hekoropsie Bubl [1BII.
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Ta6auua 5. Jlabopamoprvie pabomel no oucyuniune (MOOYi0) — He npedycMompeHbl

Ta6auna 6. CamocmosmenvHoe uzyuenue pazo0enos OUCYUNIUHDL.

Ne Bonpocel, BBIHOCHMBbIE HA CAMOCTOSATE/IbHOE U3YUYeHH e

n/n

1. Jluneiinoe mpeoOpa3oBaHUE BEKTOPHBIX MMPOCTPAHCTB. MaTpHIla JIMHEHHOTO MpeoOpa3oBaHusI.

2. CoOcTBeHHBIE 3HAaUEHUS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO TIPE0OpPa30BaHus.

3. KBagparnunbie ¢opmel, panr u Marpuna. [IpuBeneHue KBaapaTUIHOW (GOPMBI K
KaHOHMYECKOMY M HOpMaJIbHOMY BuAy. Meron Jlarpanka.

4, [TonoxxutenpHO  ONpeNelCHHBIE KBaApaTHUHbie (GoOpMbL. 3akoH uHepnun. Kpurepuit
CuibBecTpa.

5. bunapnas anrebpanueckas ornepars. [ pynmbl, KoJblia, MOJIsl U UX CBOMCTBA.

6. [Inockue u mpocTpaHcTBEHHbIE KpuBbIe. HopMmaib, OMHOpMaib, KpUBU3HA U KPYUEHHUE TIIOCKOM
KPUBOM. DJIEMEHTHI TOIOJIOTHH.

7. CBoiicTBa pemeHuil OAHOPOAHBIX cucTeM. CBsI3b MEXAYy pPEHIEHUSMUA OJHOPOJHBIX H
HEOJTHOPOJIHBIX CUCTEM.

8. Tpu OCHOBHBIC 3ala4M aHATUTUYECKON T€OMETPUM Ha IJIOCKOCTH: ACJICHUE OTpe3Ka B JJAHHOM

OTHOILIEHUH, PACCTOSHUE MEXAY ABYMS TOUYKAMHU, YPABHEHUE IIPSAMOMN IIPOXOMSIIEH 4epe3 JBe
TOYKHU.

5. OueHovHbIe MaTepHAJbI VI TEKYIIEr0 U py0e:KHOr0 KOHTPOJIsl YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAlUN

KoneunbiMu  pe3ynbTaTamMM  OCBOCHUS ~ MPOTPAMMbl  JUCIMUIUIMHBI  SIBJISFOTCA
chopMupOBaHHBIE KOTHUTUBHBIE IECKPUNTOPHI «3HATHY, KYMEThY», «BJIAJIETh», PACIIUCAHHBIE 110
OTAEJIBHBIM KOMMETEHIHSIM. POPMUPOBAHUE ATUX JECKPUITOPOB MPOUCXOAUT B TEUEHHUE BCETO
ceMecTpa 1o dTaraM B paMKax pa3InyHOr0 BUA 3aHATUM U CAMOCTOSITEIbHOU PaOOTHI.

B xone n3ydeHuss qUCHMIUIMHBI NPEIYCMATPUBAIOTCS MeEKyuwjuil, pyoeicHolii KOHmMpOoJib
U NPOMEIHCYMOUHAA AMMmMecmayus.

5.1. Oyenounvie mamepuanvt 0na meKyuiezo KOHmMpPO.
Llenv mekyweeco konmposns — OUEHKa Pe3ylbTaToB pabOThl B CEMECTpe U obecreueHue

CBOEBPEMEHHOI OOpaTHOM CBS3U, /Uil KOPPEKIMH OOydeHUs, aKTUBHU3ALMU CaMOCTOSATEIbHON
paboTel oOyuaromierocs. OOBEKTOM TEKYLIEro KOHTPOJS SIBISIOTCS KOHKPETH3UPOBAHHBIE
pe3ynbTaThl 00ydeHus (yueOHbIe TOCTHKEHUS) IO AUCIUILITHHE.

Texywuii KOHmMponb YCIEBAEMOCTH — KOHTPOJIb, ONPEACISIONINNA KayecTBO, TIyOuHY,
00beM YCBOGHHMS 3HaHMHA Kaxjaoro pasfena. OcyliecTBiseTcs MpernoaaBaTesieM B XO0Je
MOBCEHEBHOM y4eOHOW paboThl M 0oOecreyuBaeT OLEHMBAHUE XOAAa OCBOEHUS JUCUUIUIMHBL
@opMBI TIPOBEJICHHUS TEKYIIEr0 KOHTPOJIS: TPOBEPKa BBIMOJHEHHUS JIOMAIIHUX 3aJJaHHM;
NPOBE/IEHUE KOHTPOJIBHBIX M TECTOBBIX Pa0OT C IENBI0 MPOBEPKHU MPAKTHUECKUX YMEHHUH TI0
OTIENFHBIM TE€MaM; OTBETHl Ha TEOPETHYECKHE BOIPOCHI HA MPAKTHUYECKOM 3aHSTHH, PEUICHHE
NPaKTUYECKUX 3aJad W BBITIOJHEHUE 3aJaHHWii Ha MpakTHUecKoM 3aHsAThh. OleHKa KadecTBa
MOJArOTOBKM Ha OCHOBAHHMH BBHIMOJHEHHBIX 3aJlaHUI BeJeTcs mpenojaBareieM (¢ o0cykKIeHueM
pe3ysabTaTOB), OAITBl HAUUCIIAIOTCS B 3aBUCMMOCTH OT CJIOKHOCTH 3aaHUs
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5.1.1. Bonpocvt no memam _Ooucyunaunvl _«Anzedopa, 2eomempus U mMoOnoI02us)
(koumpoaupyemasn komnemenyus OIK-1)

Tema 1. AuiredOpanyeckue CTPYKTYPbI € OJJHOM U IBYMsI OMHAPHBLIMH ONlePANlUAMHU.

1. bunapnas anre6pandeckas onepanus. [ pymnibl.
2. Kosb110, moiKoJIb1I0. JlenuTenu Hys B KOJIbIIE.
3. Ilonsa u ux cBoiicTBa XapaKTepUCTUKA MOJIA.

Tema 2. Teopusi maTpuu. IlepecTaHOBKH ¥ MOACTAHOBKH.

4. Matpuusl. Onepauuu Haj Matpunamu. CBolicTBa onepanuil.

5. OnpeneneHue nepecTaHOBKUA. TeopeMa O YUCie MepecTaHOBOK. YETHOCTh MepeCcTaHOBKH.
WNuBepcust v TpaHCIIO3UIINS B TIEPECTAHOBKAX.

6. OnpeneneHue MoCTAaHOBKK. Y MHOYKEHHE TTOJICTAHOBOK M €€ CBOMCTBA. JIeKpeMeHT.

Tema 3. Cucrembl JJuHeiiHbIX YpaBHeHUu# (CJIY) 1 MeTOAbI UX pelIeHusl.
7. Knaccugpukauus CJIY. Meron I"aycca.
8. Cucremsl kpamepoBckoro tuna. @opmyna Kpamepa.

Tema 4. Teopus onpeneanTeJiei.
9. Omnpenenurenu: onpenerIeHne, CBOMCTBA U METO/IbI BHIYHCICHUSI.
10. MuHopBI 1 anredpandecKue A0MOTHEHUS.
11. Teopema Jlamnacca.
12. Teopema 06 ompenenuTesne MPOU3BEACHHS MATPHII.
13. Ob6patHas maTpuia Y cIoBHe €€ CYIIECTBOBAHHS U METOJI HAXOXKICHHUS.

Tema 5. JIuneiinas 3aBucumoctb. UcciaegoBanue CJIY.

14. JluneidiHo 3aBUCHMas W JIMHEHHO HE3aBHCHMAas COBOKYITHOCTh CTPOK (CTOJIOIIOB).
CaoiicTBa.

15. Panr matpuusl. TeopeMa o panre MaTpuiibl.. MeTO/ bl BEIUKMCIEHHS paHT'a MaTPULIBI.

16. OOmas cxema HCCIIEOBaHUS CHCTEM JIMHEHHbIX ypaBHeHMH. Teopema Kponekepa-
Kanenu.

17. Ogaopoauslii cuctemsl. CBONCTBA PEIICHUIO OJHOPOIHBIX cucTeM. DyHIaMeHTalbHas
cucrema pemenuto (PCP)

Tema 6. BexkTopnasi anredpa.
18. Cucremsbl koopauHat. BekTopsl, onepanuu Hag HuMU. CBOMCTBa onepanui.
19. Jluneiinas 3aBucuMocTb. CBOMCTBA.
20. Panr u 6a3uc cucTeMbl BEKTOPOB.
21. CkansipHoe, BEKTOPHOE U CMEIIAaHHOE NPOU3BECHIE BEKTOPOB.
22. CxansipHO€, BEKTOPHOE M CMEIIaHHOE POM3BEIEHUE B KOOPAMHATHOM GopMme.

Tema 7. JInHeiiHOe NPOCTPAHCTBO U JIMHEHHOE MPeodpa3oBaHNe BEKTOPHBIX IPOCTPAHCTB.
23. JIuneiiHoe (BEKTOPHOE) MPOCTPAHCTBO. ba3nc u pa3MepHOCTh JTMHEHHOTO POCTPAHCTBA.
24. IlognpoctpancTBa. Onepanuu Hax nognpoctpancTsamu. @opmyna ['paccmana.

25. EBknunioBo npoctpanctBo. HepaBenctBo Komu-bynsikoBckoro.

26.0OpTOroHajibHbIe 1 OPTOHOPMHUPOBAHHBIE 0A3UCHI.

27. Matpuna nuHeitHoro npeodpaszoBanud. Onepauny HajJ JUHEHHBIMU PpeoOpa30BaHUU.
28. CobcTBEHHBIE 3HAUEHHS U COOCTBEHHBIE BEKTOPHI JIMHEHHOTO MpeoOpa3oBaHMsL.

Tema 8. KBaaparuunsie ¢popmbl.

29. KBagpatuuHsle (OpMBbI, paHT U MaTpuUIa.

30. IIpuBenenue KBagpaTHUHOW (HOPMBI K KaHOHHYECKOMY M HOpMalbHOMY BHAY. Metoa
Jlarpanxa.
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31. [TonoXuTENHHO ONpeeTICHHBIE KBaIpaTUIHBIC (DOPMBI.
32. 3akoH unepuuu. Kpurepuit Cunbsectpa.

Tema 9. [Ipsimasi ¥ MIOCKOCTH B MPOCTPAHCTBE.

33. JleneHue oTpe3Ka B JaHHOM OTHOLIECHUHU. [IpsiMas Ha MIOCKOCTH.

34. Pa3znuuHble BU/Ibl YPAaBHEHUS NIPSIMOM Ha IUIOCKOCTH.

35. PaccrosiHue OT TOYKHU 10 MpsMON. B3auMHoe pacronokeHre IByX MpsMbIX.

36. YpaBHeHuE NpsAMOI U MJIOCKOCTU B IPOCTPAHCTBE.

37. B3zauMHOE pacrojoXeHUue JIBYX MPSAMBIX, MPSAMOU M TUJIOCKOCTH, JBYX IJIOCKOCTEH B
MIPOCTPAHCTBE.

Tema 10. JIMHUM U TOBEPXHOCTH BTOPOr0 MOPSAKA

38. Dnnunc: KaHOHUYECKOE YpaBHEHHE, IKCIEHTPUCUTET, TUPEKTpHUCa.

39. l'unep6ona u nmapabosia U UX KaHOHHYECKHUE YpaBHEHMsI, BbIBOJ. POKaJIbHBIN paauyc,
9KCLIEHTPUCUTET, ACUMIITOTA.

40. Knmaccudukanms T1BI1.

Tema 11. Di1eMeHTHI TONOJIOTHH.
41. IInockue u IpOCTPaHCTBEHHBIE KPUBBIE.
42. Hopmanb, OMHOpMaJIb, KPUBH3HA U KPYUEHHUE IIIOCKOH KPUBOIA.
43. D5eMeHTbl TOMOJOTHUH.

Kpumepuu (bODMMDOBGHM}l OYEHOK (oueHueaHuﬂ) YCMHO20 onpoca

YCTHBIN onpoc ABISETCS OAHUM M3 OCHOBHBIX CIIOCOOOB y4é€Ta 3HaHHMM 0Oyuaromierocs.
Pa3BépHyThIli OTBET CTyJOEHTa JIOJDKEH IMPEACTaBIsAThH COOOM  CBSI3HOE, JIOTMYECKU
MOCJIEIOBATEIbHOE COOOIICHNE Ha 3aJlaHHYI0 TEeMy, IOKa3blBaTh €r0 YMEHHE IPHMEHSTh
OIIPECIICHUS.

B pesyromame ycmmozo onpoca 3Hanus, o00yuarOuezocsa OUEHUBAOMCA NO
caeoyrowent wikane (3a 1 3anamue):

2 panna craBuTCS, €CIM 00yUarOIIUNCS:

1) mnonHO M3MaraeT U3y4eHHbI MaTepua, 1a€T MPaBUIIbHbBIE ONPEAEICHUS TTOHITHIA;

2) oOHapyXHBaeT MOHUMaHUE MaTeprasa, MOXET 00OCHOBATh CBOM CY)KJICHHS, IPUMEHUTD
3HaHUS Ha IIPAKTUKE;

3) wuzmaraeT Marepuang TOCJEJOBAaTEJbHO W TPaBUIBHO C TOYKHA 3pPEHUS HOPM
JUTEPaTYPHOTO SA3bIKA.
1 6ann craButcs, ecny o0ydarOIIUNCS:

1) wm3nmaraet mMaTepuall HEMOJHO U JOMYCKAeT HETOYHOCTH B OTNIPEACIICHUH TTOHSTHIA;

2) He yMeeT JOCTaTOYHO ITYyOOKO U J0Ka3aTelbHO 00OOCHOBATh CBOU CYXKICHHUS,

3) wu3naraeT MaTepual HeMmoCIe0BaTEIbHO.
0 6annoeé craBUTCS, €CiM OOyYalOIMUNCS OOHApYXXKWBAaeT HE3HaHWE OOJBINEH YacTh

COOTBETCTBYIOILIETO pa3zelia U3y4aeMoro MaTepuaa, J0IyckaeT OIOKY B (POPMYIHUPOBKE.
Bbanibl MOTYT CTaBUTBHCS HE TOJIBKO 32 €IMHOBPEMEHHBIN OTBET, HO U 32 CyMMY OTBETOB,
JTAHHBIX CTY/IEHTOM Ha MPOTSHKEHUU 3aHATHUS.

13



5.1.2. Ouenounvlie mamepuaivl 01 CAMOCHOAMENbHOU Padomvl 0dyuarouie2ocs (munogvle

3a0auu) (konmpoaupyemas komnemenyus OIK-1)

HepequL THUIIOBBIX 3a4a4 AJIA CaMOCTOSATEILHOM pa6OTI)I C(bOpMI/IpOBaH B COOTBCTCTBHU C

TEMaTHKOHN NMPAKTUYECKUX 3aHATUH 10 JUCHUILTHHE «Anredpa, TeOMETPHUS U TOIOJIOTUS.

3agauu

Tema 1. AuiredOpanyeckue CTPYKTYPbI € OJAHOM U IBYMsi OMHAPHBIMM ONlepaIlMSIMHU.

1.

10.

Kakyto anreOpanueckyio CTPyKTypy oOpa3yeT MHOMECTBO HATypaJIbHbIX YHCEN
OTHOCHTEJIBHO OIepaluu CIOKeHHs?

Kakyto anrebpamdeckyro CTpyKTypy oOpa3yeT MHOKECTBO LEJBIX OTHOCUTEIBHO JABYX
olepalnuy CJI0KEHUs U YMHOXKEHUs (Z, +,7)?

Kakne wu3 apudmernueckux IeHCTBUN (CIIOKEHUE, BBIYUTAHHE, YMHOXKEHUE, ICJICHHE)
SBIISIIOTCSI OMHAPHBIMU ONEpaIsiIMU HAa MHOKecTBe N UM Ha MHOXecTBe Z?

SIBnsercs mu OMHAPHOMW OTEpalHeH:

B) CJIOKEHHE Ha MHOYKECTBE HEUETHBIX YHCEN;

I') HAXOXKJICHUE AECATUYHBIX JIorapu(MOB Ha MHOXKECTBE;

1) HaX0XKJICHHE CPEIHEr0 TeOMETPUUYECKOI0 ABYX YMCET Ha MHOXKECTBE;

SBnstoTCs U NeiicTBHE, BRIMONMHsIEMOe 1Mo Gopmyse a ° b = (a + b)? OuHapHOU omeparueit
Ha MHOXecTBe Q, U €ciiu ABJISAIOTCS, TO oyeMy?

SBnsiroTcss M anreOpandyeckoil CHUCTEMON MHOKECTBO YMCEJI BUAA OTHOCUTENBHO: a)
CJIOKEHMUS; O) BBIYUTAHUSI; B) YMHOKCHUS?

SBnsercs nu anreOpandeckoi cUCTEMON MHOKECTBO PaJlnyCOB-BEKTOPOB, UCXOMSIIUX U3
Hayaja JEKapTOBOM CHCTEMbl KOOpAMHAT M PpACHOJIOKEHHBIX B IIEPBOM YETBEPTHU
KOOPJIMHATHOMH IJIOCKOCTH, C ONlepaluel: a) ClI0KeHHE BEKTOPOB; 0) BIYUTaHHE BEKTOPOB?
SBnsercs nu OMHApHOM onepanyell YMHOKEHHE Ha MHOXKECTBE MPPALMOHANBHBIX YHCEN U
CJIOKEHHE Ha MHOKECTBE YETHBIX YHCEJ;

Kakune u3 apudmernueckux neHCTBUHN (CIIOKEHUE, BBIUMTAHHE, YMHOXKEHUE, JIEJICHHE)
ABIIAIOTCS OMHAPHBIMU onepanusMu Ha MHokecTBe {1,0,-1};

Kakyro anreOpanueckyro CTpPYKTypy o0Opa3yeT MHOXXECTBO KBaJIpaTHBIX MAaTpHIl C
BEIIECTBEHHBIMU 3JIEMEHTAMH OTHOCUTEIBHO ONEpaIfil CI0KEHUS U YMHOKEHUs?

Memoouueckue pekomeHoayuu no peuteHuro 3a0ay.
[Tpuctynas K caMOCTOSTEILHOMY PELICHHUIO 3a/1a4, HE0OX0IMMO BHUMATENIBHO MPOYECTh

TeopeTI/I‘leCKI/Iﬁ MaTepuall 1Mo COOTBCTCTBYIOLIEMY BOIIPOCY TCMBI. Baxwueiine mMoHATHS 3TOH

TeMbl: OMHapHas anredpanyueckasi oneparus, rpymnmou/l, MoIyrpyrna, MOHOUI, TpyIa, adeiaeBa

rpyIIa, KOJbIO, NOJIE, AEIUTEIN HYJIS B KOJIBLIE, XapAKTEPUCTHKA IO U Ap. OTU MOHITHUS

CJICAYCT BBIYUUTH U p3306paTBCﬂ B HMX COOTHOLICHHSX. HpI/I PECUHICHHUU 3aaa4 HCIIOJIB3YIOTCA

(dhopMyITbl, 00BSICHEHNE KOTOPBIX MPEJCTABICHO B TEME 1.

Tema 2. Teopusi maTpuu. IlepecTaHOBKH M MOACTAHOBKH.

1. HaifTn 3HayeHne MaTpUYHOIO MHOTOUYJIEHA

2 —3).

FIA): f(x) =3x2+ 2x+5, A=(ﬂ .
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2. Beruucioure 54 — 3B + 2C,

1 -2 0 5 1 -2 -5 3 1
roed=| 3 5 1|, B=|-3 2 7/,.C=12 0 5|
-1 2 4 4 0 -1 6 4 2

3. Haiitu npousBeaenue marpui] AEC, ecinu

—2 4 —3 0
-3 2 0

A= -3, B=(5 ¢ ) c=(n 2 s —z)

3 -1 2 4
-1 1y . (2 0
4. PemiuTh MaTpUYHOE YPaBHEHUE ( 0 l} X = (_ 1 3).
5. Haittu noacranoBky X u3 paBenctsa AXE = C, rue

6. OnpenenuTh YMCIIO MHBEPCH B iepectaHoBke 1,9, 6, 3,2, 5,4, 7, 8.

1 -1 1
7. HaiiTu 0OpaTHYIO IS MATPUILBI (1 —3 —2).
2 3 2

23456?]
1 3 6 4 7 2/

9. PemnTh MaTpu4HOE ypaBHEHHE (_ul jj:} =X = (_ 1 g)

o=

8. OnpenenuTh 4YeTHOCTh MOJICTAHOBKU C = {

10.B CJICAYIOIUX MMOACTAHOBKAX HepeﬁTH OT 3allMCH B LIUKJIAX K 3aIllUCH ABYMS CTPOKAMU:

a)(1 s5)(2 3 4).
6)(7 5 3 12 4 6)(8)9)
B)(1 2)(3 4)..(2n—1 2n).

Memoouueckue pekomeHoayuu no peuteHuro 3a0ady.

HpI/ICTYHaﬂ K CaMOCTOATCIIbHOMY PCIICHUIO 34144, HCO6XOI[I/IMO BHUMATCIIbHO MMPOYCCTh

TEOPETHYECKUI MaTepHaNl IO COOTBETCTBYIOLIEMY BOIIPOCY TEMBbl. BakHeWIIMe MOHATUS TOMN

TEMBL: TICPECTAaHOBKA, HWHBCPCHA, TPAHCIO3UIHA, IIOJACTaAaHOBKA, YCTHOCTH IIOJCTAaHOBKA,

YMHOXCHHA IMOACTAHOBOK, CBOMCTBa YMHOXCHUA, MaTpUIllbl U OIICpAllU HaJl HUMH, CBOMCTBa

ornepanuil U Ap. OTH MOHATHS CIIEAyeT BBIYYUTh U pa3o0paTbcs B UX COOTHOIIEHUsAX. [Ipu

pCUICHNH 3a1a4 UCITOJIb3YIOTCS (pOpMy'J'IBI, 00BSICHEHHE KOTOPBIX MPEACTABIICHO B TCMC 2.

Tema 3. Cucremsl JmHelHbIX ypaBHeHuil (CJIY) u MeToaBI HX pelIeHHS.
2x, —x,+3x; =9,

1. Pemnts cuctemsl o popmyinam Kpamepa § 3x; — 5x, + 23 = —4,
dx, —Tx, — x5 = 5.
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2x, +2x, — x5+ x, = 4,
4x, +3x, —x;+2x, =
8xy + 5x, — 3x; +4x, = 12,
3x,+ 3x, —2x;+ 2x, = 6.
3xy +5x, + 2x; =0,
4x,+ 7x, + 5x3=10,
X, +x,—4x; =0,
2x, +9x, + 6x5=0.

I
Ly

2. Pemuth cucteMy merogom ["aycca

3. SIBngercs nu JaHHAs cucTeMa CHUCTEMOI KpaMepOBCKOTO TUIa?

2x+ay=-2
4. Ilpu kakOM 3HAUEHUU a CHUCTEMaA 3 ) He perraercs no npasuiy Kpamepa?
x=3y=-
. 3x+y=38
5. Haiitu penienue cuctemsl .
2x+4y =10
6. Pemiuth cuctemy JIMHEHHBIX YPaBHEHUHN TPETHETO MOPSIKA MATPUUHBIM METOJIOM
x+y—z=0,
3x4+2y+z =5
dx—y+50zr =3
7. IIpoBepurs, SIBIISIETCSA B0

Habop {0,3} pemeHneM CHCTEMBI
dr—2y = —6
ort+y =23
r—y+z—4t =10

3 Cricremy or+yt+it=-—11

3anucath B
MaTpUYHOM (hopMe U BhINMMCATh BCE MAaTPUILIbl, KOTOPBIE € COOTBETCTBYIOT.
9. 3anucaTe  MaTpully W PacIIUPEHHYIO
MaTpHUILly CUCTEMBI
2ry + 12 — 1y =4
I — Iz = 5]
10. Pemmute ¢ momoipio 00OpaTHOW MaTpHIIBI
CUCTEMY
2r1 a2ty =2
I — Iz = -2

3ry — @0+ 23 =2

Memoouueckue pekomeHoayuu no peuteHuro 3a0ay.

[Tpuctynas K caMOCTOSTEILHOMY PEIICHUIO 3a/1a4, He0OOXOMMO BHUMATEIBHO MTPOYECTh
TEOPETUYECKHI MaTepHuaj Mo COOTBETCTBYIOLIEMY BONPOCY TeMbl. BakHeilline moHSTUS 3TOU
tembl: CJIY, knaccudukanus cucteM, COBMECTHBIE U HECOBMECTHBIE CUCTEMBI, ONIPEICICHHbBIE U
HEOTpe/IeIeHHbIE CHCTEMBI, CHCTEMa KpaMepoBcKoro tuma, popmyna Kpamepa, meron ['aycca u
Ip. OTH MOHATHUS CIIEAYET BBIYYHTh M pa3o0parbcs B MX COOTHOMICHUsX. [Ipu pemreHnn 3amaq
UCMOJB3YIOTCS POPMYIIbI, 00BSCHEHNE KOTOPBIX MPEACTABICHO B TEME 3.

Tema 4. Teopus onpeneanTeiei.
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1. Pemuth MaTpuyHOE ypaBHEHUE (

2 6 4 3
2 Breraucnutes onpeneanTenns > 2 -t =3
' pea 2 -3 5 -3
4 1 G 2
x a b 0 ¢
0 v 0 0 d
3. Beruuciouts ompefenurens [0 e z 0 fl.
g h k u I
0O 0 0 0 v
4.  BeiOparb 3HadeHuss [ Mk Tak, 9TOOBI IPOU3BEACHUE (gp izl lyylss Uy BXOIUIO B
OTIPENICTUTENH 6-T0 MOPSAKA CO 3HAKOM MUHYC.
1 1 a
5. Breruucnuts onpenenurens 3-ro nopsiaka b 3 1
1 0 O
a 1 2
6. Haiitu anrebpanyeckoe JI0MOJHEHHE K JIeMeHTy (o, B ompeaenutene (1 3 0
b 5 ¢
5 8 7 4 -2
7. Bprunciuts onpepenurens -1 4 2 31
9 27 6 10 -9
3 9 6 -3
1 3 2 -1
2r—1 x+1
8. Pemutes ypaBHeHNE = —6.
yp x+2 x-—1
9. C KakuM 3HaKOM BXOJIUT B ONPEIEIUTENb MOPSAKA 1 MPOU3BEICHHUE 3JIEMEHTOB IJIaBHOM

muaronanu? [IpousBenenue >1eMeHTOB MOOOYHOMN AUArOHATH?

10. Haiitu 4iensl ompenenuTens 4-ro Mopsjaka, CoAepKallue dJIEMEHT fz; U BXOAAIIMNA B

OMMPECACIINTEIIb CO 3HAKOM ILJIFOC.

Memoouueckue pexomenoayuu no pewteruro 3a0ad.

[Ipucrynas k caMOCTOSITEIbHOMY PELICHHIO 3a]1a4, HEOOXOAMMO BHUMATEIbHO IPOYECTh

TEOPETHYECKUI MaTepHall MO0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NMOHATUS 3TOU

TEMBIL: ONPCHACIUTCIIb, METOAbI BBIYUCIICHUA ONPCACIIUTCIIL, MUHOP K 3JIEMCHTY, MHUHOP k-ro
nopsjakKa, anre6pa1/1qec1<oe JOITIOJIHCHHUC,

JIOTIOTHUTEIIbHBIN MHHOD, o6paTHa;1 Martpuna,

BBIPOXKICHHAs! W HEBBIPOXKJEHHAs MaTpHila, Oa3uUCHBI MHHOp, YCIOBHE CYIECTBOBAaHUS
0o0paTHOW MaTpHLbl U Jp. OTH MOHATUSA CIEAYET BBIYUUTh U pa300paThCsi B X COOTHOLICHHUSIX.
[Tpu perennu 3a1a4 UCIONB3YIOTCS (HOPMYIIBL, 00bSICHEHUE KOTOPBIX MTPEICTABICHO B TeEME 4.

Tema 5. JInuneitnas 3asucumoctb. UccaegoBanue CJIY.

1. Ilpn KakuX 3HaYEHUAX A Marpuia

1 4 2

2 1 4| umeer paHr paBHbIM 1.
4 2 8
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2x, +5x,— 8x; =8,
4x,+ 3x, — 9x; =9,
2xy +3x,— 5x; =17,
xy +8x, — Tx; =12,
3xy +5x, + 2x; =0,
4x,+ 7x, + 5x3=10,
X, +x,—4x; =0,
2xy +9x, + 6x; = 0.

2. UccnenoBaTb COBMECTHOCTD

3. Hatitu ®CP g cucteMsl

1 2 4 -3
4. HaiiTu panr MaTpuIlbl C IOMOILBIO 3JIEMEHTApHBIX MpeoOpa3oBanmii: { 3 5 6 —4
3 8 2 -—19

1 -2 3 1

5. HaiiTu panr MaTpuibl METOAOM OKalMIISIFOIIMX MUHOpOB: | 3 2 —4 2

5 -2 2 4
2, +2x,—x3;+x, =0,
4x,+ 3x, —x3 +2x, =0,
8xy +5x, —3x;+4x, =10,
3x, +3x, — 2x;+ 2x, = 0.
7. Haiitu ycnoBus, HEOOXOOUMBIE M JOCTATOYHBIE Ul TOrO, YTOOBI B JIFOOOM peEIIEHHU
COBMECTHOM CHCTEMBI JINHEHHBIX YPAaBHEHUH k-€ HEM3BECTHOE ObLIO PABHO HYIIIO.

6. Haiitu uucno pemenuit ®CP 1151 cuctembl

8. MccnenoBaTh cucTeMbl ypaBHEHUN W HAaWTH 00Ilee pelieHre B 3aBUCHMOCTH OT 3HAYCHHI,
ax +v+z=1,
BXOJUAIIMX B KOI(PPHUIIMEHTHI TapaMeTpoB: {x + by +z =1,
xtytcecz=1.
9. Anstorcs nmu BekTopa ai1=(1,-2,3) a»=(2,-1,4) az=(4,-5,10) nuHeitHO 3aBUCUMBIMU?

10. Ilpm kakux 3HAYCHUSIX X HM y BEKTOPHI 5:(1/\/5,0,—1/\/5)1/1 b=(1/3,x,y)

OpPTOTOHOPMHUPOBAHHBI?

Memoouueckue pekomeHoayuu no peuteHuro 3a0ady.

[Tpuctynas K caMOCTOSATETLHOMY PEIICHUIO 3a/1a4, HE0OOXOMMO BHUMATEIBHO MTPOYECTh
TEOPETUYECKUI MaTepHai Mo COOTBETCTBYIOLIEMY BONPOCY TeMbl. BakHeilmue moHATUS 3TOM
TEMBbI: JIMHEWHHas 3aBUCHUMOCTb CTPOK, CBOMCTBa JMHEHHOW 3aBHCHMOCTH, PAHT MAaTpUIBI,
METO/Ibl BBIYMCIICHHS paHra, HCCIEA0BaHUs CUCTeM, ycinoBue coBmectHocTH CJIY, oqHOpOMHAs
CUCTEMa, CBOMCTBA PELIEHUSI OJTHOPOAHBIX cUCTeM, pyHIaMeHTallbHas cuctema pemenus (OCP)
U 7p. OTH TOHATHS CIIEAYET BBIYUYUTh M Pa300paThcs B MX COOTHOMIEHUsX. [Ipu pemennu 3amaq
UCTIONB3YIOTCS (POpMyITBI, 00BSICHEHHE KOTOPBIX TPEICTABIICHO B TEME 5.

Tema 6. BekTopHasi anredpa.

- - - T
1.BexTtopa a u b B3aMMHO NEPHEHIUKYISIPHBI; BEKTOP ¢ 00pa3yeT ¢ HUMHU YIJIbl, paBHbIE 3

E“ =8e0 , BLIYNCIIUTH (321 - 213, b+ 32)

13\ = 5e0,

3Has, 4To ‘a‘ =3e0,

2. Jlano:| a|=1u |b|=2 ¢ =2x/3.Haiitu |[a,b]|,|[@+2b,—a +3b]]|.
3. Haiitu koopaunatel BekTopa x=(2,3) B 3amaHHOM Oasuce e1,e2, eciu e1=(1,1), ex=(1,2)
4.Pa3noxuth BeKTOp a = (5,2,—1) 1o eAMHUYHBIM BEKTOpaM
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7
5.Bektopel a ®W 6 00pa3ywT Yroja (p=?. 3Has, 9TO |a|=6, |b|=5 BBIUMCITHTh
[3a-b, a-2s].

6. JlokaxuTe, YTO BEKTOPHI ;)(10,1 1,2) n ?(10,—10,5) OTJIOKEHHBIE U3 OJIHOM TOYKHU, MOKHO
B35Th B Ka4uecTBe pedep Ky0da, u HaluTe TpeThe peOpo Kyda, HCXOAIIee U3 ATOM JKE TOUKH.

7. JlaHpl KOOpAWMHATHI  BEpIIMH TpeyroiapHol nupamuasl  SABC: A(4,0,1), B(5,-1,1),
C4,7,-5), S(7,5,2). Haiitu 06bem nupamuibl, 1iomaas ocHoBanust ABC u BbICOTY.

8. Omnpenenutb TOUKy N ,C KOTOpOWM coBmajaeT KoHel Bekropa a = (3;—1;4), eciu ero Havayio
COBIAJIAET C TOUKOH M (1;2;3).
9. Jlauwel aBa BekTopa a =(3;-2;6) u b =(—2;1;0). Onpenenuth NpOEKIUU HA KOOPAWHATHEIC

OCH CJIEIYIOIIUX BEKTOPOB: 1) a+b ,2) a-b.

10. Tano pasmoxeHnue BekTtopa ¢ 1o ©Oasucy i, j,k: c¢=16i—15j+12k. Onpenenurs
pasjioxeHHe MO JTOMY e 0a3ucy BEKTOpa d, MNapaliebHOTO BEKTOPY ¢ H

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

Memoouueckue pexomenoayuu no peuwteHuro 3a0adu.

[TpucTymnas Kk caMOCTOSTEILHOMY PEIICHHUIO 3a/1a4, HeOOXOMMO BHUMATEIBHO MPOYECTh
TEOPETUYECCKHI MaTepHaj MO COOTBETCTBYIOLIEMY BONPOCY TE€Mbl. BarkHeHIne MOHSATHS 3TOM
TEMbI: BEKTOPHI M ONEpali HaJ HUMH, PaBHBIC BEKTOpA, KOJUIMHEAPHBIC M KOMILIAHAPHBIC
BEKTOpa, CKAISIPHOE, BEKTOPHOE M CMEIIAHHOE IPOU3BEIICHHE BEKTOPOB M HMX CBOMCTBA,
pa3iokeHne BEKTOpa Mo 0a3ucy W Ap. ITH MOHATHS CIEAYeT BBIYYUTh M Pa3o0paThCs B UX
cooTHOomeHUsX. [lpu pemieHuM 3a7a4  HUCHONB3YIOTCS  (POPMYJbI, OOBSCHEHHE KOTOPBIX
IIPEJCTaBJIEHO B TEME 6.

Tema 7. JInneiiHoe NPOCTPAHCTBO M JIMHeliHOE MPeodpa3oBaHUe BEKTOPHbBIX MPOCTPAHCTB.
1.Haiitu pasmepHOCTb U Oa3uC JIMHEHHOTO MOANPOCTPAHCTBA, HATIHYTOIO HA CUCTEMY BEKTOPOB

a] = (1’191)9a2 = (1,1,2),613 = (1a293)
2. Haiitu xoopauHatsl Bektopa x=(6,12) B 3a1aHHOM 0asuce e, , e, , eciu e, =(2,1),e, =(3,2).

3. B 6Gasuce e,,e,,e; 3-X MEPHOro JIMHEHHOIO IPOCTPAaHCTBA JHMHEHHOE NpeoOpa3oBaHHE @

3 21
3amaerca marpune A=|1 5 3|. Halituag, eciu a= 2e, +e, —e;.
011

4.  Haiitu marpuiy mnepexoma oT Oasuca e_1 = (1,0,0),5 = (1,—1,0),5 =(-LL-1) x 6a3ucy
6_1': (132’_1)’6_2': (19_130)’ Z’: (1’030)

5. IIycts V- IIPOCTPAHCTBO, HAaTSHYTOE Ha CHUCTEMY BEKTOPOB
a, =(1,0,0,-1),a, =(2,LLL,0),a, =1, 111),a, =(1,2,3,4),a; =(0,1,2,1). Ilpu kxakom 3HaueHUH

A TOANPOCTPAaHCTBOV MMEET pa3MEPHOCTh d=3.
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6. HaiiTu pa3MepHOCTb CyMMBI M Pa3MEPHOCTb IIEPECEUYEHUsS MOAINPOCTPAHCTBA L, , HATSIHYTOrO
Ha BEKTOPBI a, =(12,0,1),a, =(L1,1,0) u L
b, =(1,0,1,0),b, =(1,3,0,1) .

7. Haiitu cOOCTBEHHBIC 3HAUCHUS JIMHEHHOTO IPpeoOpa3oBaHus, 3aJaHHOTO B HEKOTOPOM Oa3uce

- HaTSHYTOT'O Ha BEKTOPBI

- -2 3
MaTpuiecun =
P 51
. . -3 5
8. JIuneiiHoe mpeoOpa3oBaHue 3aaH0 B HEKOTOPOM Oasuce MaTpuiei A = BERE Haiitn

COOCTBEHHEII BEKTOP, ECIIM COOCTBEHHOE 3HaueHne 4 =-1.

9. OnpenenuTh OPTOTOHATBHBIN BEKTOP U1 BekTopa (1,-2,2,-3).

10. [IpumeHnsis mpoliecc OpTOrOHAIMU3AIMH TOCTPOUTH OPTOTOHANIBHBIN 06a3UC MOAMPOCTPAHCTBA,
HaTSHYTOI'0 Ha CUCTEMY BEKTOpoB «, =(2,1,3,-1), a, =(1,1,-6,0).

Memoouueckue pexomenoayuu no pewenuro 3a0au.

[TpucTtynas kK caMOCTOSTEILHOMY PEIICHHUIO 3a/1a4, HeOOXOMMO BHUMATEIBHO MTPOYECTh
TEOPETUYECCKHI MaTepHaj MO0 COOTBETCTBYIOLIEMY BONPOCY TEMbl. BakHeilne MOHSTHS 3TOU
TEMbl:  JIMHEHHOE  MPOCTPAaHCTBO W  JIMHCWHBIM  Omeparop, OPTOTOHAJIBHBIA |
OPTOHOPMHPOBAHHBINA 0a3UC, EBKIMIOBO IMPOCTPAHCTBO, MATPHUIA JTMHEHHOTO TMpeodpa3oBaHus,
OPTOTOHAIILHBIE BEKTOPBI, COOCTBCHHBIC BEKTOPHI M COOCTBCHHBIC 3HAYCHUS JIMHEHHOTO
npeoOpa3oBaHus U JIp. OTH MOHITHS CICIYEeT BBIYYUTh M Pa300paThcs B MX COOTHONICHHSX.
[Tpu perieHnn 33124 UCIIOIB3YIOTCS (HOPMYITBI, OOBSICHEHUE KOTOPBIX MIPEICTABICHO B TeME 7.

Tema 8. KBagpaTuunbie (popMbl.
1. [Ipu KaKuX 3HAUEHUSX A, KBaJJpaTUyHas bopma

f =2x,x, +4x,x, — Ax,” +3x,” — x,” TIOTOKHUTEIHHO ONPEIEIeHa.
2. COCTaBUTH MATPHUITy KBaJAPATHIHOM GOPMBI . f = 2, %, — 4x,X, + X3 +3x;
3. Haiitu panr ksaapatuanoit Gopmer f = x; +4x,x, +3x; +8x,x; +10x,x, +7x; .
4. TIpuBecTH K KAHOHUYECKOMY BUIY KBaJPAaTHUIHYIO0 GOpMy f = x7 —6x,x, — X .
5. Haiitn nuHeiiHOe mpeobpaszoBaHMe, MPHMBOJANIEE KBAAPATHUHYIO (BOpMYy f = XX, —X; K
HOpMABHOMY BTy f = Y[ —¥) — ¥}
6. Jama xBanpatuuHas Qopma f =—x7 —x, +x;. ONpeNenuTh MONOKUTENLHBIH U
OTPULATENIbHBINA UHIEKChl MHEPIIUH, @ TAKKE CUTHATYPY 3TOU (POPMBIL.
7. ipuBecTH KBaApaTHUYHYIO GOPMY K TIABHBIM ocsaM f = 3x; +4x5 +5x2 +4x,x, —4x,X;.

8. CocTtaBuTh MaTpuIly kBajgpatuaHoit popmsl 3x2— 10xy + 8y> u HaiiTh ee COOCTBEHHBIC YHCTIA.
9. Ykazarb nmpeobpa3oBaHue KOOPIUHAT, IPUBOAILIEE KBAIPATUIHYIO (GOpMY

8x2— 12xy + 12y> kK KaHOHUYECKOMY BUAY/

10. IlpuBecTu K KAHOHMYECKOMY By KBaApaTU4YHYIO (hopmy Sx2 — 12xy.

Memoouueckue pexomenoayuu no pewteruro 3a0ad.
[Ipuctymnas k caMOCTOSTEIILHOMY PEIICHHIO 3a/1a4, HEOOXOIMMO BHUMATEIIBHO MPOYECTh
TEOPETUYECKHI MaTepuas 1Mo COOTBETCTBYIOIIEMY BOMPOCY TeMbI. BakHeHIe MOHSATHS ITOU
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TEMBI: KBaJpaTu4Has (GopMa, HOPMAJIbHBIA U KaHOHWYECKHI BHJ KBaJpPAaTUUHON (OPMBI, paHT
KBaJPaTUYHOW (OPMBI, HEBBIPOXKACHHOE JIMHEHHOEe MpeoOpa3oBaHue, MOJOKHUTEIbHBIN U
OTPULATENIbHBIN MHAEKC MHEpPLUHU, CUTHATypa, 3aKOH MHEepUuH, Kpurepuil CuibBecTpa U Ap.
OTH TOHATHA CIEAyeT BBIYYHTh U Pa300paThcs B UX COOTHOmIeHWsX. [Ipu pemeHnu 3amadq
UCTIOJB3YIOTCS (POpMyIIbl, 00BSICHEHHE KOTOPBIX IPEICTABICHO B TEME 8.

Tema 9. [Ipsimasi M IVIOCKOCTH B MPOCTPAHCTBE.
1. OnpenenuTs yroi MeXay IpsIMBIMU x_—i—l = y—_3 -z "u x+2 = y—+3 ==
P 7 P 2 -1 21 2 42

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

3. Beruucnuth paccrosinue Mexay Toukamu A(-2; -3) u B(6; 3).
4. Haiitu koopauHathl TOuku M, pensimied otpe3ok AB B otHomennun AM:MB=-3:2, eciu
A(-2; 1) u B(3; 6).
5. BeruncauTs miomanp TpeyrojabHruKa, BEPIIMHAME KOTOpOro sBisitorcst Touku A(2; 0), B(5; 3)
u C(2; 6).
6. Haiitu paccrosinue ot Touku A(4; 3; -2) no miockoctu 3x-y+5z+1=0.
7. Haittu yrnosoii koa¢p¢unment K u otpe3ok B, orcekaemblii o ocu Oy npsamoit 2x-3y=6.
8. CocraBUTh ypaBHEHHs MpPsAMOW, Hpoxojsimend uvepe3 Touky A(-2; 5) NepneHIuKyJIspHO
npsMoit 2x-y=0.

2x+y=0

9. BeruuciauTh yroa Mexy npsMbIMU .
y=3x-4

10. CoctaBuUTh MapaMeTpUUECKHE YPAaBHEHUS IPSIMON 5 N 5

Memoouueckue pekomenoayuu no peuteHuro 3a0ad.

[Tpuctynas K caMOCTOSTETLHOMY PEIICHUIO 3a/1a4, HeOOXOMMO BHUMATEIBHO MTPOYECTh
TEOPETUYECKUI MaTepHaji Mo COOTBETCTBYIOLIEMY BONPOCY TeMbl. BakHeilliue moHsTUs 3TOH
TEMBI: TIpsSIMasi Ha MJIOCKOCTH U B MPOCTPAHCTBE, pa3IMYHbIE YPABHEHUS MPSAMON Ha MIIOCKOCTH U
B IIPOCTPAHCTBE, IUIOCKOCTh B IIPOCTPAHCTBE, HETIOJHBIE YPaBHEHHS PUMON U MIIOCKOCTH, YTOJ
MEXy TUIOCKOCTSIMH, YTOJI MEXIY HPSIMBIMU Ha IJIOCKOCTH U B IMPOCTPAHCTBE, PACCTOSHUS OT
TOYKH J0 TUIOCKOCTH U JIO TMPSIMOW U JIp. DTH TOHSTHS CIEIYET BBIYYUTHh U Pa300paThCs B UX
cooTHOomeHUsX. [lpu pemieHMM 3a7a4  HUCHOJNB3YIOTCS  (OpMYJBI, OOBSCHEHHWE KOTOPHIX
Hpe/ICTaBICHO B TeMe 9.

Tema 10. JInHNM ¥ TOBEPXHOCTH BTOPOI0 MOPAIKA
1.Haiitu uHBapuant Jo i x*+2xy-y*+8x+4y-8=0.
2.Haittn xapakrepuctnueckue KopHH, eciu J1=10, J>=9.

3.0Onpenenuts Tian IBIT x2+3y? +377 +2xz+8yz+4x-9y+2=0.
4. CocTaBUTh XapaKTEPUCTUUYECKOE YpaBHEHHUE, eciu J1=5, J,=-3, J3=-4.

5. TloBepxHOCT 3anana ypasrertem 5X° — 327 +6xy —2y +5 = 0. Boruncants Js,

5 x2 y2
6. DKCIICHTPHCHUTET € KPUBO# 2-T0 mopsiaka —— +-— =1 pasen.

100 36

7. B mapa6oie (y+3)>=1/4(x-5)* HaiiTh BenMuMHY MapaMeTpa p U KOOPAMHATHI BEPILIMH.
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8. Ha smunce 24x” + ?)()y2 =720 HaiiTH TOYKH, OTCTOSIIME HA PACCTOSIHUM IATH EIUHHI[ OT
€ro MaJIol OCH.
9. CocraButs ypaBuenue KBII, npoxoasimeit uepes 5 Touexk:

M (0,0),M ,(0,1), M y(~1,1),M ,(1,0), M 5 (2,1).

10. OnpeieTuTh THIT IOBEPXHOCTH 4x* —9z% +2zv —8x —4y + 36z —32=0.

Memoouueckue pexomenoayuu no peweruro 3a0au.

[Ipuctynas k caMOCTOSITEILHOMY PELIEHHIO 3a/1a4, HEOOXOAMMO BHUMATEIbHO IIPOYECTh
TEOPETUYECKUI MaTepHUall 10 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BaskHeWIlne NOHATUSA 3TOU
TEMBI: JJUIMIC, TUnepOona, mapaboja, HSKCIEHTPUCHUTET, (POKYC, aCUMOTOTHI THUIEPOOIBI,
JUPEKTPUCHl BJUIMIICA, TOBEPXHOCTH BTOpOTro Topsnaka, kinaccudukanms [IBII wu  ap.
OTH TOHATHA CIEAyeT BBIYYUTh U Pa3o0paTbcs B UX COOTHOmIeHWsX. [Ipu pemennn 3amaq
UCTIONB3YIOTCS (POpMYyIIbl, 00BSICHEHHE KOTOPBIX IpescTaBieHo B Teme 10.

Tema 11. Di1eMeHTHI TONOJIOTHH.
1. HaiimuTe KOMIIOHEHTHI CBS3HOCTM M KOMIIOHEHTHI JIMHEHHOW CBS3HOCTH CIEIYIOIIUX
HOJAIMPOCTPAHCTB NIPOCTPAHCTBA BELIECTBEHHBIX (71 X71)-MaTPHIL;

1) GL(n; R) = {A |det A 6=0}; 2)O(n; R)={A|AAT=E}.
2. IlocTpoiite HeperyasipHOe XaycA0op(hOBO MPOCTPAHCTBO.
3. IloctpoiiTe NPOCTPAHCTBO, YIOBIETBOPSIONIEE TPEThEH AaKCUOMEe OTACIMMOCTH U HE
YIIOBJIETBOPSIOIEE BTOPOU.
4. KomnakTHo Jiu MHOkecTBO [1; 2) € R?
5. Tloka3aTh, 4TO MOBepXHOCTh x> +y>—z>= 0 B Touke O(0, 0, 0) He MMeeT HOpPMAaIM H
KacaTeJIbHOU MIOCKOCTH.

6. HaiiTu enuHUYHBIE BEKTOPHI KacaTeabHOM, IIaBHOW HOpMAaJId U OMHOPMAaNH JIMHUU

x=tsint,y = tcost,z = te® B Hayaye KOOpAWHAT.

8. Haiitu nimuHy qyru aMHUM x = ct,y = r:w.,"E Int,z = E Mexay Toukamu t = 1, t = 10.
9. Haiitu KpUBU3HY U KpYUYEHUE CIEAYIOLINX JIMHHUU:
x=2t,y=Int,z=1t%

10. IToka3zats, uto chepa xy + x5 + x5 = 1 gBusgercs ragKUM MHOTOOOpa3HeM.

Memoouueckue pexomenoayuu no pewteHuro 3a0ad.

[Tpuctymnas k caMOCTOSTEIILHOMY PEIICHHIO 33]1a4, HEOOXOAMMO BHUMATEIHHO TIPOYECTh
TEOPETUYECKHI MaTepuas M0 COOTBETCTBYIOIIEMY BOMPOCY TeMbl. BarkHeHIre moHSATHS JTOM
TEMBI: TUIOCKHE U TPOCTPAHCTBEHHBIE KPUBHIE, HOpMallb, OMHOpMalb, KPUBU3HA U KpydCHUE
TUIOCKOM KPUBOW W Ap. OTH MOHATHS CIEIyeT BBIYYUTh M pa3o0paThCs B MX COOTHOIICHHSIX.
[Tpu periennu 3a1a4 UCTIONB3YIOTCS (HOPMYITBI, OOBSICHEHHE KOTOPBIX MPEACTaBleHo B Teme 1 1.

Kpumepuu ¢opmuposanusn ouenok no 3aoanusm 01 CAMOCHIOAMENbHOU pPAdomubl
cmyoenma (munogvie 3a0auu):

«omauunoy (3 Oaura) - oOywarouuiics MokKa3zal TIIyOOKHE 3HaHMS Marepuaia Io
IIOCTABJICHHBIM BOIIPOCAM, T'PaMOTHO W JIOTMYHO ero m3iaraer. CBOOOJHO HCHONB3YeT
HEeoOXoMMbIe (POPMYJIBI TIPH PELICHUH 33/1ay;
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«xopowtoy (2 6ansa) - oOyJarImuics TBEPAO 3HaET MaTepral, TPaMOTHO €ro U3Jiaraer, HO
JIOITYCKAeT HETOYHOCTHU B MPOLIECCE PEIICHUS 3a/1a4;

«yooeremsopumenvroy (1 6am1) - 00yJaroIIMIiCs IMEET 3HAHUSI OCHOBHOT'O MaTepHasa 1o
MOCTABJIEHHBIM BOMPOCaM, HO HE YCBOWJI €ro JIeTalel, OMYyCKaeT OTJEIbHbIE HETOUHOCTH IPHU
peLLIeHUH 3a/a4;

«Heyoosnemeopumenvro» (0 6ajI0B) — 0OyUalONIMIiCS JIOMMyCKAeT rpyOble OIMHMOKH B
OTBETE Ha MIOCTaBJIEHHBIE BOIIPOCHI U MPH PELLICHUH 33a4

5.2. Ouenounvie mamepuawl 011 pyoedcHo20 KOHMPON.
PyOexHbIil KOHTPOJIb OCYIIECTBISIETCS IO 00Jiee UM MEHEE CaMOCTOSTENIbHBIM pa3/esiaM —

y4eOHBIM MOYJISIM Kypca U TIPOBOJMTCS 10 OKOHYAHWU U3YUSHHsI MaTepraia MOyJIsl B 3apaHee
YCTAHOBJICHHOE BpeMs. PyOeKHBI KOHTPOJIb MPOBOJUTCS C IICNBIO ONPEACICHUS KayecTBa
YCBOEHHSI MaTepuaia ydeOHOTO MOAYJIS B IesIoM. B TeueHune cemecTpa MPOBOAUTCS TPH TaKUX
KOHTPOJIbHBIX MEPOTIPHUSATHSI 110 TPpaduKy.

B kadectBe opM pyOEKHOTO KOHTPOJISI MOKHO HCIIOIH30BaTh TECTUPOBAHUE (MMMCHMEHHOE
WIA KOMITBIOTEPHOE), TPOBEJCHHWE KOJUIOKBUYMa WJIM KOHTPOJBHBIX pabor. Ha pyOexHbIe
KOHTPOJIbHBIE MEPOIPUSATUS PEKOMEHAYETCSI BBIHOCUTH BECh MPOTrpaMMHBIA Marepuan (Bce
paszensl) 1o AUCIUIUIMHE.

Kontpoabnasi padora. KonrponpHas pabora — mHcbMeHHas paboTa HEOOJBIIOro
o0beMa, Tperoaraas MPoBepKy 3HAHUI 33JaHHOTO K U3YUYEHHIO MaTepHaja U HaBBIKOB €T0
NPaKTUYECKOrO TpuUMeHeHUs. [IpoBomUTCS TpU pa3a B TEUCHHE HW3YUCHHS JUCIUILIAHBI
(cemectp) B yachl ayauTopHOU padoTel. He MeHee uem 3a 1 Hemento 10 KOHTPOJIBHOU PabOThI,
npenoaaBarCyib JOJKCH OIMPCACIIUTb CTYACHTAM HMCXOJHBIC NAHHBIC IJIA IMOATOTOBKU: HA3BATH
paszensl (TEMBbl, BOIPOCHI), MO KOTOPbIM OYIyT KOHTPOJIbHBIE 3aJaHHs, TEOPETHUECKUE
NUCTOYHHUKHN (C TOYHBIM YKa3aHUEM Pa3ICjIOB, TCM, CTaTeﬁ) JJI1 ITIOATOTOBKH.

Kontponbabie paboThl MOTYT COCTOATH U3 OJHOTO WJIM HECKOJIbKHUX 3aJaHuil
MPAaKTUYECKOTO cojepkaHusi. [Ipu BBIMONIHEHWHM KOHTPOIBHOM pabOThl MOIB30BATHCS
KOHCIIEKTaMHU JIeKIUH, y4yeOHHKaMH, 33aJa4HMKaMH HE pa3peuieHo. J[ITUTeNnbHOCTh pelieHUs
KOHTPOJIbHBIX 33/IaHUi cocTaBisieT He Oosee 90 MUHYT.

5.2.1. Ouenounvie mamepuanvt 011 KOHMPOAbHOU padOmMbL: KOHMPOUPYeMble
komnemenyuu OIIK-1.1, OIIK-1.2, OIIK-1.3.

Tunoeoie eapuanmasl Koumpwlbubzxpaﬁom:

Bapuanm Nel

1. Pemmts cuctemsl o popmynam Kpamepa (eciu 5T0 BO3ZMOKHO):
2x,+2x, —x3tx, =4,
4x, +3x, — x5+ 2x, = 6,
8x, +5x, — 3x; +4x, = 12,
3x,+ 3x, —2x;+ 2xy, = 6.

2. Jlane! 1Ba BekTopa @ = (3,—2,6)u b= (—2,1,0). Onpenenuth MPOSKIMU HA

KOOpP/IMHATHBIE OCHU CJIEYIONIUX BEKTOpoB: a) @+ b, 6) a — b.

3. BbIYMCIUTH paHT MATPUIBI TP MOMOIIHU 3JIEMEHTAPHBIX TPeoOpa3oBaHui
25 31 17 43

75 94 53 132 |

75 94 54 134

25 32 20 48
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BBr4uciuTh BeIMUYMHY OTKJIOHEHHS M paccTosiHue oT Touku A(—2, —4,3) 10 miockoctu
2Zx—y+2z=3=10
Haiitu npoussenenust matpunr AB u BA (eciu 3T0 BO3MOXKHO)

3 4 5
=G 20 )

Bapuanm Ne2
. Pasnoxuts Bektop @ = 81 + 107 1o 6asucy (e, €,, €3), ecn
e, =2i—]—k e=31+2]—-k e =14+37+k
2%, + 3%, — 5x3 = 0,

. Pemmts cucteMbl MaTpUYHBIM CIIOCOOOM [—E:rl + 2x, +4x; =3,

—xy +2x, + 3x5 = 2.
. HaiiTu SKCIIeHTpHCHTET ¥ AUPEKTPHCH dnnunca: 4x~ + 9y* —8x — 36y +4 =0

2 3 4) (1 2 3 4).

4 1 3 2/\3 2 4 1

1 -2 5 3 o 2 7 =5
. Berumcnury 4A— 7B, rge A=|2 0 -3 1|.B=|-8 1 3 o |

5 -1 0 4 4 2 -2 5

. HepeMHO)KI/ITI) IIOACTaHOBKH (

Bapuanm Ne 3
Omnpenenuts yroi Mexay asymst npsmbivu (1, Ju (1), eciu
(l;):2x+5y—3=0 (1,):5x—2y—6=0
123456789

417538269
LIMKJIOB U BBIYHMCIIUTH JEKPEMEHT.

Paznoxuth MMOACTAHOBKY ( ) B BHUJC IPOU3BCACHHUA HC3aBHCHUMBIX

-1 2 4 3

B g5 1 -2 4
BIYHCIIUTB OIIPENEIUTEND 110 Teopeme Jlamaca: 0 1 —3 1l

5 4 —4 2

Haiitn nmoacranoBky X u3 pasenctBa A X B = C, eciin
12345 12345 12345
4= B = , =
(23145}’ (53142) (13524)

2 2 .
Ha runep6one 16x° —49y~ =784 wnaiitu Touku, KOTOpbIe ObLIH ObI B TPH pa3a OimKe K
OJIHOM aCUMIITOTE, YEM K JIPYTOM.

Bapuanm Ne4
CocTaBuTh ypaBHEHHE IJIOCKOCTH, MPOXOsiieil yepe3 Touky A (5,4,3)u orcekaromeii
paBHBIE OTPE3KH HA OCSIX KOOPAUHAT.

-2 3 4 -5 4 5
Haiitu npoussenenue marpunl A u B, ecnmu A = ( 2 1 ?), B= ( 3 2 —1).

0 01 o 1 9
. Hammcatp ypaBHeHue rumepOonbl, wuMeome oOmme (GOKychl ¢ 3JUIMICOM
24x* +49y* =1176, npu yenosuu, uto ee sxcuentpucurer € =1,23.
2xy —3x,+ 5x; =15
4x,+ 5x, —2x3=—5
3x, +2x, — 6x5; = —11

. Pemnts cucremy ypaBHeHu# meronoM I'aycca:
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5. JaHo: |ATEE| =d +2b, E| =44 —b,CD = —5a — 3b. JlokazaTte, uro ABCD —
Tpaneuus.
Bapuanm Ne5
-2 3 4
1. JMamamarpuuma| 2 1 7 |. HailTu OpuCOEAMHEHHYIO MaTpULly.
0 01

2. Ha runepGone 144x”> —169y° =24336 naiitn TouKH, 115 KOTOPOH (POKANBHBIC PATHYyC-

BE€KTOPBI HEPHESHAUKYIISIPHBL APYT K APYTY.
3. Haiitm xoopauHaThl BEpIIMH Tapaboibl W BEIMYMHY TIapameTpa p, €cClu
2x*—4x+2y—3=0

2 -1 3 -2 4
4. HaiiTu panr MaTpuibl METOJIOM OKaWMIISIOIUX MUHOpOB A=4 -2 5 1 7
2 -1 1 8 2

2 =5 4 3

5. BeruucauTh onpenenuTenb 3 —4 73
4 —9 3 5

—3 2 =5 3

Kpumepuu ghopmuposanusn oyenox no KOHmMpPOIbHLIM MOUKAM (KOHMPOIbHBIE PAOOMbl)

5-4 6anna - TUpaBWIHHO BBHINIOJHEHBI BCE 3aJaHUs, MPOJEMOHCTPUPOBAH BBICOKHI
YPOBEHb BIIJICHUSI MAaTEPUATIOM, IIPOSIBIICHBI MPEBOCXO/IHBIE CIIOCOOHOCTH MPUMEHSITh 3HAHUS U
YMEHHUS K BBIIIOJIHEHUIO KOHKPETHBIX 3aJaHUM.

3 o6anna - TpPaBUIBLHO BBINOJHEHA OOJbIIas YacTh 3a/laHUd, MPUCYTCTBYIOT
HE3HAYUTENbHbIE OIIMOKH, MPOJEMOHCTPUPOBAH XOPOIIUKA YPOBEHb BIAJCHUS MaTEPHAIIOM,
MPOSIBIICHBI CPEAHHUE CIIOCOOHOCTH MPUMEHSTH 3HAHMSI M YMEHHUS K BBITOJHEHUIO KOHKPETHBIX
3aJaHuM.

2 fanna - 3anaHusa BBINOJHEHBI OOJiee YeM HAIMOJIOBUHY, MPHUCYTCTBYIOT CEPhE3HBIE
OmMOKH, TPOJEMOHCTPUPOBAH YIOBIETBOPUTEIbHBIA YPOBEHb BJIAQJCHHUS MaTEpPHAIIOM,
MPOSIBIICHBI HU3KHUE CIIOCOOHOCTH NMPUMEHSATHh 3HAHUS U YMEHUS K BBIMOJHEHUIO KOHKPETHBIX
3aJaHHM.

1 6ann - naH HEMONHBIN OTBET, MPEACTABIAIOMINN cOO0H pa3po3HEHHBIE 3HAHUS TI0 TeMe
BOIPOCA CYIIECTBEHHBIMH OIIMOKAMH B ONPEIEICHHUSX.

0 6ann106 - ipy IOJIHOM HECOOTBETCTBUU BCEM KPUTEPHUSAM U OTCYTCTBUU OTBETA.

5.2.2. Ouenounvie mamepuanvi: Tunogvle mecmogvle 3a0anus NO  OUCHUUNTUHE

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

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

Tecm — cucteMa CTaHAAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJISIONIAS AaBTOMATU3UPOBATH
MpoLeypy M3MEPEHUS YPOBHSA 3HAHUM M YMEHUM CTyJeHTa. TecTUpOBaHHE MPOBOAMUTCS TpU
pa3a B TeUeHHE M3y4YeHUS TUCIUIUIMHBI (cemecTp) Ha 1uiatdopme http://open.kbsu.ru/moodle/.

He menee, uem 3a 1 Henento 10 TECTUPOBaHUS, IPENOAABATEND JOJKEH ONPEAEIINUTh CTYI€HTaM
HCXOJIHbIE JTaHHBIE JIJISl MMOATOTOBKHM K TECTUPOBAHMIO: HA3BaTh pa3/ieiibl (TEMBbI, BOIPOCHI), MO
KOTOpBIM OYAYT 3a1aHUs B TECTOBOU (hopMe, TEOPETUUYECKUE UCTOUYHUKU (C TOUYHBIM yKa3aHUEM
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pa3fenoB, TeM, crareil) A NoAroToBku. OIEHKA pe3yabTaTOB TECTUPOBAHUS MPOU3BOAUTCS
KOMIIBIOTEPHOU ITPOrpaMMOM, pe3yJIbTaT BbIAACTCS HEMEJICHHO 110 OKOHYAHUHU TECTa.

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

Ox=(01,2,2) Mx=(012,-2)

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

2. I3 BEKTOpOB HOPMHUPOBaH

1 1 1

|Zl_7_’05_ D (1’191’1)
V33T

0 (1,1,0,1) O(3,43,1D)

3. Jlan Bextop @ =(3,1,2) B E emy oproronanen Bekrop
M (-1.-1.2) O (1,1.2)
0 @2.1.-1) 0 (2.1.2)

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

5. YrnoBo#i ko3 GUIUEHT NPSAMOIL, MPOXOIAIICH Yepe3 Hayallo KOOPAUHAT U TOUKY
A(3,-27) paBen
13 1 -27 M -9 0l 1/9

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

7. dnuna Bexktopa AB, eciu A(3,2), B(-1,-1) paBHa
0 13 045 0 4 o5

8. Haiftu HopMupyromuii MHOXUTENb npsimMoit 12x-5y+1=0
] -13 0l 13 Ll 113 M -1/13

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

M—§x+iy—2:0 D§x+ﬂy—2:0
5 5 5 5

Déx—ﬂy—2=0 D§x+ﬂy+220
5 5 5 5

10. YpaBHeHue mpsiMoit, mpoxopsmie yepe3 Touky A(4,-5) mapamienpHo npsMoin 2x-3y+6=0
UMeEET BU/T
0 3x-2y+2=0 O 3x+2y+2=0
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M 3x+2y-2=0 0O 3x-2y-2=0

11. YpaBHenuewm npsamoit, npoxondieit uepes Touku Mi(3,-1,2) u M2(-2,0,1) sBisercs
Lx-3y+2z-10 0 5x+2y-3z=0
x=3 y+1 z-2

[ 2x+5y-z=0 M
-5 1 -1
-2 +2 -1 +3 -4
12. Yron mexay npsiMbIMu al =2 == u = ryro_z7% paBeH
11 2 10 -1 2 2
T 13
Op==— M ¢ = arccos—
"% v 45
o= alrccosz He= arccosi
v 5 v 13
. X y Z
13. Yron mexny npsamoit 5 = 1 = 5 1 TUIOCKOCTHIO 22X+4y+20z=0 paBeH

44 4 8
¢ = arcsin— Oep= Op==— M @ = arcsin—
¢ 45 o=z =5 ¢ 9

14. Beruucnuth paccrosinue ot Touku A(4,-1) no npsmoit 8x-6y+2=0
Ll 8 M 4 L1 U3

15. KanoHnueckoe ypaBHEHHUE IITUTICA UMEET BU/T
2 2

OX+2=1 0 -2
b a a b
2 2 2
Elx—2 + y_2 =1 O x_2 +2 =0
a- b a”~ b
16. [l runepOosIbl BEPHO
Ca>c O 2b>2c [0 2b<2c M 2a<2c

17. YPaBHeHI/IH ACCUMIITOT FI/IHep6OHLI HUMCECT BUJ

Ox=22 Dy:ﬁx |Zly=iéx Ox=%
& b a a
2 2
18. DKCLIEHTPUCUTET € KPUBOI 2-T0 mopsifka — + — =1 paBeH
HemTp P P 00 36 P
M 4/5 ]38 4 5

19. YpaBHeHUE TUPEKTPUCHI TapabOIbl UMEET BH

Oy +2=0 Oy =-2
) Y 2
0 x=L+1 Ile+§:O

20. Onpenenutsb YMCIO UHBEPCUi B mepecTtaHoBke 1,9,6,3,2.5,4,7,8
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- 15 - 12 +: 13 - 14

21. Yucno pa3inyHbIX IEPECTAHOBOK JJIMHBI 6 paBHO ...

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

22. JleKkpeMeHT MOoJICTAHOBKH (231487569] paBeH ...

-4 -2 +:5 -3

23. Ecnu B onpeaenutesne CTPOKH M CTOJIOIIBI TOMEHSATh MECTaMH, TO ONPECITUTENb:
-: IIOMEHSET 3HaK

- CTAHET PABHBIM HYIIIO

+: HE U3MEHUTCA

- YBEIIMYUTCS Ha ITOCTOAHHOE YUCIIO

12 3
4 5

24. BeIUUCINTH

-1 60 +: - 60 -2 180 -2 120
‘1 4 ‘ ‘ 5 0 ‘
25. Beruncnuts 3 -2
0 -3 -1 -2
+: 11 - -17 --23 -1 23
2 3 1 2
26. [IpousBeneHue onpeneauTenci ‘ -(— 2* paBHO:
8 8 2 3
- 15 - 14 -:32 +:-16
31 =2
27. Beruucnuthb onpegenurens |3 —2  —1
-1 5 1
-1-8 - -7 -2 20 +:-19
1 01 1
3100
28. Onpenenurens 4-ro nopsaka 01 0 0 paBeH:
4 2 0 5
- 14 +: 15 -0 -1

29. CKOJIbBKO MHUHOPOB 2-T0 MOPSAKA COAECPKHUT ONPEACTUTEND 3-TO MOpsAaKa?
-3 -6 -2 16

a 1 2
30. Anrebpanyeckum JononHeHueM B onpeaenurene |1 3 0O kanemMeHty a,, Oyzder
b 5 ¢
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1 O 1 2 1 3 a 2

+: - . . :
b ¢ 5 ¢ b 5 1 0

31. U3 mepeynciennbx Matpull A, ., B, ,, Cs,, D, ,, K¢, N,, MOXHO IIEPEMHOKUTE MEKILY

co0oit
- Dy, 1Ky, t A, 1 Gy “t Bg; M Ny “ Bg, M Ky,
32. Panrom maTpuibl Ha3bIBAETCA ...
-1 YHCJIO IMHEWHO HE3aBUCUMBIX CTPOK
-1 YHACJIO IMHEWHO HE3aBUCUMBIX BEKTOPOB
+: MaKCUMaJIbHOE YMCIIO JIMHEHHO HE3aBUCUMBIX CTPOK (CTOJIOIIOB)
-1 €€ MOPsSA0K
4 5)(2
33. [IpousBenenue MaTpuil ) 3 : | paBHO:
13
|, = (13 7) = (7 13) = (-7 -13)
* -1 -1
34. Matrpuia A (mpucoeauHeHHas) K Marpuie A = s 3 AMeEET BUI:
31 2 1 3 -1 3 1
- - - +:
2 1 31 2 1 -2 -1
-1 51
35. Marpuia A obparHas K 3agaHHoi Marpuie A = 01 UMeeT BUI:
I -1 11 {1 -1 I -1
- -5 +: = -5
0 5 05 5(0 5 0 5

Kpumepuu gpopmuposanus oyenok no mecmogvim 3a0anuam:
[To wToram BBIMONHEHHST TECTOBBIX 3aJlaHUH OLEHKA MPOW3BOJHUTCS IO MATHOAIIBHON

TIKae.

5 6aJJIOB — MOTYYar0T 00yJaIoMMecs ¢ IPaBUIHHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bonpockl. Beimonaneno 89-100 % npennokeHHBIX TECTOBBIX BOIPOCOB;

4 Gamta — moyTydaroT 00yJaromuecs ¢ MPaBMIIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bornpockl — 70 —88 % ot ob1iero oobemMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

3 Oama — moay4aroT 00yJarouuecs ¢ MPaBUIbHBIM KOJIUYECTBOM OTBETOB Ha TECTOBBIE
Bornpockl — 50 —69% ot o011ero 00beMa 3aJaHHbIX TECTOBBIX BOIPOCOB,;

2 Oanna — Mody4aroT oOydaroluecs MpaBUIBHBIM KOJHMUYECTBOM OTBETOB HA TECTOBBIE
Bonpocsl — 30-49 % ot obuiero o0bema 3aJaHHBIX TECTOBBIX BOIIPOCOB.

1 Gamn — moydaroT oOydaronecs: ¢ IPaBUIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIE
Bonpockl — 10 —29% ot o01iero oobema 3a/laHHBIX TECTOBBIX BOIPOCOB;

0 6amIoB — MOMyYaroT 00yJaroIIUeCs] MPABUIBLHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Borpockl — MeHee 10 % ot 061ero o0beMa 3aIaHHBIX TECTOBBIX BOTIPOCOB.
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5.2.3. Ouenounvie mamepuanvl 011 NPOGEOCHUA KOIIOKGUYMA: KOHMPOAUPYyeMAasn
komnemenyusn OIIK-1
KommokBuym — cobecemoBaHue MpenogaBaTelis ¢ 00ydJaromuMCs ¢ HEIbl0 KOHTPOJIS

[JIyOMHBl YCBOEHHUSI TEOPETUYECKOIO0 MaTepualla, W3Y4YE€HHs PEKOMEHJOBAHHOW JIMTEpaTYpHI.
KomnokBuym - 310 ¢opma KOHTPOJIS, BHUJ IMOMOIIM OOYYAIOUIMMCS U METOJ CTUMYJIMPOBAHUS
UX CaMOCTOSTENbHON paboThl. KooKBUYM OXBaThIBaeT TOJBKO pa3lell UM TeMy H3ydaeMoi
JUCLUIUIAHBIL.
Temwvi Konnokeuyma:

1. bunaphuble anreOpandeckue ornepauuu. Anredpanyeckue CTPYKTYpbl C OAHON M JABYyMs
OMHApHBIMU ONEpaALUIMHU.

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

3. IToxcranoBku. YeTHocTh MoACTaHOBKU. CBOMCTBA OICTAaHOBOK. [IeKpeMEHT.

4.0Onpenenurenu n-ro nopsiaka. CpoiicTa.

5.MuHopsl u anrebpanyeckue JAOMOJHEHUS. MeToAbl BBIYUCICHUE ONpPENeNUTeNs n-ro
HOpAJKA.

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

7.Martpunpl. Onepanuu Hajg Matpunamu. CoiicTBa omneparuii. OOpaTHas mMartpuia. Y CIIOBUS
€€ CYLIECTBOBAHUS U METOJ] HAXOXKICHUS.

8.Panr mMarpuiibl. MeTobl HAX0XKJIEHUS! paHra MaTPUIIbL.

9.Jluneiinbie mpoctpanctBa. [lommpoctpanctBa. basuc u  pa3MepHOCTh  JIMHEWHOTO
IIPOCTPAHCTBA.

10.Marpuna nepexoza. CoiicTsa.

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

12.EBxnnaoBel npoctpancTsa. O0muii cnocod nocTpoeHusl.

13.lnuna BexTopa. Yroa mexay Bektopamu. HepaBenctso Komu-byHskxoBckoro.
14.0OproroHanibHOCTH BeKTOpoB. OpTOroHansHble 6a3uckl. [Iponecc oproronanuzanuu.
15.JInneiinbie npeobpazoBaHus BEKTOPHBIX IIPOCTPAHCTB. Cs13pb JIMHENHBIX
npeoOpa3oBaHuii ¢ MaTpuliaMu. JIeiCTBUS HaJl TMHEHHBIMU MPE0OpPa30BaAHUSIMHU.
16. KanoHMueckuii 1 HOPMaJIbHBIM BUJT KBaJIpaTUYHOU (OPMBI.
17. IlonoxxuTenpHO-oMpe IeIeHHbIEe KBaApaTUYHbIE (JOPMBI.
18.XapakTepucTuyeckue MaTpHibl. XapakrepucTuueckue KopHH. CoOOCTBEHHbBIE BEKTOPBI.
CoOcTBeHHbBIE 3HAUCHMS.
19.BexTopsl. Oniepanuu HaJ BEKTOPaMH.
20.CkansipHO€, BEKTOPHOE U CMEIIaHHOE MPON3BeeHIE BEKTOpoB. CBOICTRA.
21.PaccTosiHME MEXy IByMsl TOUKaMH Ha IJIOCKOCTH. JleeHne oTpe3Ka B JaHHOM OTHOUIEHUH.
[Inomane TpeyrojJpHHKA.
22.YpaBHeHHUE NPSMOM C YTIOBBIM KOA(PGUIIMEHTOM. YTOI MEXAY IBYMsI IPSIMBIMH.
23.001ee ypaBHEHUH NpsAMON. Y paBHEHUE MPSAMON «B OTPE3KaX».
24 HopMmanbHOE ypaBHEHHE NPsAMOiL. PaccTosiHME OT TOUKH 10 MPSAMOIA.
25.2nmurc, ranepOosa, mapadoa.
26.001m1ee ypaBHEHHE ITIOCKOCTH. YTOJI MEXK/TY TUIOCKOCTSIMH.
2’7.HenonHele ypaBHEHUS IIJIOCKOCTH. Y PABHEHHE IUIOCKOCTHU «B OTPE3KaX».
28.HopmasibHOE ypaBHEHUE TUIOCKOCTH. PaccTosiHHE OT TOYKH 10 TNIOCKOCTH.
29.VpaBHeHHE MpsMOMl B mpocTpaHCTBE. KaHOHMYECKOE M IAapaMETPUUECKOE YpaBHEHHE
IPSIMO.
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30.B3auMHoOe pacnosokeHune NpsMon U MIOCKOCTU B MPOCTPAHCTBE.

31. O6muee ypaBuenwue [1BII. Knaccuduxamms I[1BIT.

32. KpuBu3Ha 1 KpydeHue IIOCKON KPUBOH.

33. lloanpoctpanctBa. Cymma u nepeceueHue noamnpocrpaHcTs. @opmyina ['paccmana.
34. O6mas cxema uccienoanust CJIY. Teopema Kponekepa-Kanemnu.

35. OnHopoansbie cucteMbl. CBOMCTBA pelieHuH oAHOpOoAHbIX cucTeM. DCP.

Kpumepuu ghopmuposanun ouenok no konmponvhsim moukam (KOJI0KeUym)

«OMIUYHBLL (8blCOKULL) YpOBeHb KomnemeHyuuy (5 OAIIOB) - CTaBUTCS B Ciydae, Korja
o0yJaroImuics: IeMOHCTPUPYET 3HaHUE TeopeTndeckoro Marepuaina Ha 100%;

«xopoutuli (HOpManbHblil) yposeHsb Komnemenyuuy (4 6aJUIOB) - CTABUTCS B CiIyvae, KOrja
00yyJaroIuics: IeMOHCTPUPYET 3HAHUE TeOpeTHYecKoro Marepuaina Ha 70%;

«Y0081eMBOPUMENbHIL (MUHUMATbHDIL, NOPO206bILL) YPoseHb Komnemernyuuy (3 Oana) —
CTaBUTCS B Cllydae, KOrja OOyYarOmMKCS 3aTpydHSCTCS C MPABHIBHON (QOPMYITUPOBKOM
TEOPETUYECKOTO MaTepuaja, JaeT HETOJHBIA OTBET, JEMOHCTPUPYET 3HAHHE TEOPETHYCCKOTO
marepuaina Ha 55%;

«HEYO0BIemBOPUMENbHBLU (HUMCE NOPO208020) YPO8eHb Komnemenyuuy (2 1 MeHee 0aIIoB) —
CTaBUTCS B Cly4yae KOrja OOYy4Yaroluiics JaeT HEBEpHYIO (OPMYIHPOBKON TEOPETUUYECKOTO
MaTepuaina, JaeT HEBEPHBIM OTBET, JIEMOHCTPUPYET HE3HAHHE TEOPETHUECKOro Marepuayia WiH
3HaHUE MaTepuasia MeHee, ueM Ha 40 % 3anay.

5.3. Ouenounvie mamepuanvl 013 RPOMEIHCYMOUHOU AMMECMAYUU.
Llenvio npomescymounou ammecmayuy 1O JUCUUIUIMHE SBIISETCS OLIEHKA KauecTBa

OCBOCHHA JUCHUITIIMHBI 06y‘IaIOH_II/IMI/IC$I. Ona IIpcaHa3Ha4YCHa JJIA 00BEKTUBHOI'O
MNOATBCPKACHUA W OLCHUBAHUA HOOCTHUIHYTBIX PCE3YJIbTATOB O6y‘leHI/I$I MMOCJIC 3aBCPUHICHUS
HU3YUCHUA JUCHUIIIINHBI. OcyH_IeCTBJ'ISIeTC}I B KOHIE CEMECTPA U NMPCACTABIACT coboit HTOTI'OBYIO
OLICHKY 3HAaHMH B BUJE DK3aMEHa.

IIpomexyTouHasi arTecTalusi MOKET NMPOBOAMTHCS B YCTHOM MIIM MHMCbMEHHOH (opme.
Ha npomexyTtounyto arrecranuio orBogutcs 10 30 Oamios.

IK3ameHauuoHHble 60NPOCHL NO OUCUUnIURE «Anzedpa, zeomempus u MoOnoa02uUL)
(konmponupyeman komnemenyun OIIK-1.):

Anrebpanueckue CTpyKTYpbI C OIHOM OMHapHO# anredpandeckoil onepauueil. CBoiicTBa.

Konwno. Coiicta. [Ipumepst.

[Tone. CoiicTBa. [Ipumepsr.

Xapakrepucrtuka nois. Teopema. [loamosne.

[TepectanoBku. Teopema o ynciie IEPECTAHOBOK JIJIUHBI 71.

Tpancno3unus B nepectanoBke. MHBepcus. YUeTHocTh nepectaHoBKU. Teopema.

N s wh =

IloncranoBku. YerHocTs nonacTraHoBKM. (CBoOICTBA  YMHOMKEHHS  IOJICTAaHOBOK.

JlexpeMeHT.

8. Onpenenurenu n-ro nopsaka. CeoiicTsa

9. MuHopsI 1 anredpandeckue gonoiHeHus. Teopema Jlammacca.

10. Pa3noxenne omnpenenurens IO S3JE€MEHTaM CTPOKH. BpluucieHue omnpeaennurens
METOJIOM aHHYJIMPOBAHHUSI SJIEMEHTOB CTPOKH.

11. Cucrema nuHeHHBIX ypaBHEHHH kpaMmepoBckoro tumna. Meroa Kpamepa.

12. Marpunel. Onepauuu Haa Matpuriamu. CBolicTBa onepanuil.
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13. O6parHast MaTpuIia. Y CIOBUS CYIIECTBOBAHMUS.

14. Teopema 00 onpenenuTesne Npou3BeieHHe MaTPHIL.

15. Panr matpuupbl. Teopema o paHre MaTpuIbl.

16. JIuneiinple npoctpanctsa. IIpumepsl. bazuc u pasMepHOCTb JTUHEHHOIO IIPOCTPAHCTBA.
Teopema o 6a3uce.

17. TlonnpoctpanctBo. CyMma u nepeceyenue noanpoctpancts. opmyna ['paccmana.

18. EBkinioBel mpocTpaHcTBa. [[nuHa BekTopa. YToa Mexay BekTopamu. HepaBeHCTBO
Komm-bynsikoBckoro.

19. OproronanbHOCTh BEKTOpOB. OpTOroHANBHBIE U OPTOHOPMHUPOBaHHBIE Oa3uckl. Teopema
CYIIIECTBOBaHMS OPTOTOHAIBHOTO Oa3uca.

20. Jluneiinple TpeoOpa3oBaHMUS BEKTOPHBIX NPOCTpaHCTB. JlelicTBUS Haj JMHEHHBIMHU
npeoOpa3oOBaHUSIMMU.

21. KBanparuunsie popmel. Teopema o panre KBaapaTHIHOU (HOPMBI.

22. KaHOHMYeCKHIT ¥ HOpMaJIbHBIM BU KBagpaTHaHOH opmbl. Meton Jlarpanika.

23. IlonoxuTenbHO ompenenaeHHbIe kKBaapatuunbie hopmbl. Kpurepuit CunbBectpa.

24. XapakTepuCTHUECKHE MaTPULIbl. XapaKTEPUCTUUECKUE KOPHHU.

25. CobcrBennble BekTOpbl. CoOCTBeHHBIE 3HaUeHus. Teopema.

26. Bekropsl. Onepanuu HaJ BekTopaMu. CBOMCTBA oIepanuii.

27. CxansipHoe npou3BeieHne BeKTopoB. CBOMCTBA.

28. BexropHoe npou3BeeHIe BEKTOpoB. CBOMCTBA.

29. CMenaHHoe Npou3BeeHNE BEKTOpoB. CBoliCTBA.

30. PaccrossHue Mexay OByMs TOYKaMH Ha IJIOCKOCTH. J[leneHue oTpe3ka B JaHHOM
otHouenuu. [lnomane TpeyronbHuKa.

31. YpaBHeHuE NpsAMOii ¢ yrIoBbIM KOOPHUIUEHTOM. YTOI MEXY IBYMS MPSIMBIMH.

32. O0uiee ypaBHEHUI PsIMON. Y paBHEHUE IPSIMOM «B OTPE3Kax».

33. HopmanbHOE ypaBHEHHE MpIMOid. PaccTosiHre OT TOYKH 10 TIPSIMOIA.

34. Dnnunc. KanoHn4eckoe ypaBHEHUE dJUIHTICA.

35. T'unep6ona. KanoHnuyeckoe ypaBHEeHHE THIIEPOOIIBL.

36. [1apabona. Kanonnueckoe ypaBHeHHE 1MapadoJIbI.

37. IlnockocTek B IpOCTpaHCTBE. PaznuyHble ypaBHEHMSI INIOCKOCTH.

38. HopmanbeHoe ypaBHEHHE IIIOCKOCTH. PaccTosiHUE OT TOYKH 10 TIOCKOCTH.

39. B3auMHO€ pacrnoaoKeHUE NPSMOM U MIJIOCKOCTU B IIPOCTPAHCTBE.

40. O6mee ypasaenue [IBII. Knaccudukarus [TBII.

Kpumepuu ¢hopmuposanusn ouenok no npomexncymounoii ammecmayuu:

26-30 OamoB — mody4aroT oOydaromuecs, KOTOpble CBOOOJHO OpPUEHTUPYIOTCS B
MaTepuaie U OTBeHaroT 0e3 3aTpyaHeHud. OOydarommiicss CltocOOeH K BBIMOTHEHUIO CIOKHBIX
3aJIaHUi, TIOCTAHOBKE IIeJIe W BhIOOpE MyTel mx peanu3anuu. PaboTa BHITTOJHEHA TOIHOCTHIO
6e3 ommbok, pemeno 100% 3anauy;

21-25 OammoB — TOJNYYalOT OOydYaroImuecs, KOTOpPble OTHOCHUTENBHO IIOJHO
OpUEHTHUPYIOTCS B MaTepuale, OTBEYAaroT Oe3 3aTpyJHEHHH, IOMYCKalT HE3HAUYUTEIbHOE
KoMruecTBO ommobok. OOydaromuiics cCnocoOeH K BBIMIOJHEHHUIO CIOXKHBIX 3amaHuil. Pabora
BBITIOJITHEHA TIOJTHOCTHIO, HO UMEIOTCS He 0OoJiee OAHOM HEerpy0oil OmMOKN M OJHOTO HEIOYeTa,
He Ooyiee Tpex HemodeToB. [lomyckaroTcs He3HAYUTENbHbIC HETOYHOCTH TPH PEIICHUH 3ajad,
pemeno 70% 3anay;

16-20 6amnoB — MOJNy4arOT 0OydYaromuecs, y KOTOPBIX HEJOCTaTOYHO BBICOK YPOBEHB
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BJIaZICHUS] MaTepualioM. B mporecce oTBeTa Ha IK3aMEHE JOIYCKAIOTCsl OIIUOKK U 3aTPyIHEHUS
IpY U3JI0KEeHUU Matepuana. OOyJaromuiicss MPaBUIIbHO BBITIOIHUI HE MeHee 2/3 Bcell paboThl
WIH JOMYCTHJI He OoJiee OHOU TpyOoil OMMOKH U IBYX HEIOYETOB, HE OoJiee OAHON TpyOoil 1
OJIHOH HerpyOoil omuOKHU, He OoJiee TpeX HerpyObIX omMOOK, OAHON HerpyOoit. O0yJarommiics
3aTPYIHSACTCS C MPABHIBHOW OLIEHKOW MPEIUIOKEHHOW 3a]1auu, J1aeT HEMOJIHBIA OTBET, PEIICHO
55% 3anau;

0 GamoB — mody4aroT OOydaromuecs, KOTOPbIE JOIMYCKAIOT 3HAYUTEIbHBIC OIIMOKH.
OOyuJaronuiicss IMEeT JIMITb HAYaJlbHYIO CTCIICHb OPHCHTAIlMH B MaTepuanie. B pabote umcio
OIMMOOK ¥ HEJI0YETOB MPEBBICHIO HOPMY UIsl OIICHKH 3 WIJIM TPaBUIIBHO BBITIOJHEHO MeHee 2/3
Bcel paboTel. OOyyaronuiics JaeT HEBEPHYIO OLICHKY CUTYyalluu, pemeHo menee 50% 3amad.

6. MeToauyeckne MaTepHaJIbl, ONPeessolIue NPoue1ypPbl OLleHUBAHUS 3HAHMI,
YMeHUii, HABbIKOB U (MJIM) ONbITA JeATeJIbHOCTH

MaxkcumanbHas cymma (100 6amnoB), Habupaemasi CTYJ€HTOM [0 AUCHUIUIMHE BKIIOYAET
JIBE€ COCTAaBIISIIOIIHUE:

— nepeas cocmasnawwias — OIEHKa PEryISpHOCTH, CBOEBPEMEHHOCTM U KadyecTBa
BBITIOJTHEHHSI CTYACHTOM Yy4eOHON paOoThl MO W3YYEHHUIO AUCHUIUIMHBI B TEUYEHHE IEpPHOJa
U3YyYeHUS IUCHUIUTHHBI (He Oosiee 70 OayroB). bamibl, XapaKTepu3YIONIUE YCIIEBAEMOCTh
CTYJEHTA [0 AUCUHUIUIMHE, HAOUPAIOTCS UM B T€UEHUE BCETO MEepro/ia 00yueHUsI.

—emopas cocmasnsAowas — OLlEHKa 3HAaHUM CTY/IEHTa M0 pe3yJibTaTaM IPOMEXYTOUYHOMN
atrectanuu (He 6onee 30 —0amioB).

Kpurepuem oneHku ypoBHS CHOPMHPOBAHHOCTH KOMIIETEHIIMA B paMKax Y4eOHOH

JTUCIUATUTHHBI «ANTe0pa, TeOMEeTpHs ¥ TOTIOJIOTH» B | ceMecTpe sIBIISIETCS 9K3aMEH.

OOmuii 6amn TeKkymero W pyOeKHOTO KOHTPOJIS CKIAIBIBACTCS U3  CICAYIONIUX
COCTaBJISIOLIUX MPUIOKEHNUS 2.

Ilenvio npomescymounvix ammecmayuii 10 AUCUUIUINHE SIBJISETCS OLEHKA KauyecTBa
OCBOCHMS JUCLHUIUIMHBI 00y4YaromUMUCS.

Kpumepuu oyenku kauecmea 0ceoenus OucCyuniuHsl

Ouenka «omauyuno» — om 91 0o 100 6annoé — TeOpEeTUUYECKOE COJEp)KaHUE Kypca
OCBOEHO IOJIHOCTBbIO, 0€3 mpoOenoB, HEOOXOJUMBbIE NPAKTHUECKHE HAaBBIKM pabOThl C
OCBOCHHBIM MaTepuasioM cGOpMHpPOBaHBL. Bce mpemnycMOTpeHHBIE MpOrpaMMoil 0oO0ydeHus
yueOHbIe 3aJaHusl BBINIOJHEHB. Ha JK3aMeHe CTYIEeHT JeMOHCTPHPYET TIIyOOKHEe 3HAHHS
IPEIyCMOTPEHHOTO0 MpOrpaMMoil Marepuana, yMeeT 4eTKO M JIOTMYECKH IOCIIe0BaTeIbHO
0TBEYaTh Ha MOCTABJICHHbIE BOIPOCHI.

Ouenka «xopowo» — om 81 0o 90 6annoe — TEOPETUUECKOE COJEPKAHUE Kypca
OCBOCHO, HEOOXOJMMBbIE IPAKTUYECKHE HAaBBIKM pabOThl CHOPMHUPOBAHBI, BBHINOJIHEHHBIE
ydeOHbIe 3a/laHus COepPKAaT HE3HAUNTENbHBIC OMMOKH. Ha nK3aMeHe CTyIeHT EMOHCTPUpPYeET
TBEPJIOC 3HAHUS OCHOBHOTO (MPOTPaMMHOI0) MaTepHaia, €CTh HeCyIIeCTBEHHBIC HETOYHOCTH
NIPY OTBETE HA TIOCTABJIEHHBIE BOIIPOCHI.

Ouyenka «yoosnemeopumenvno» — om 61 0o 80 6an106 — TEOPETUIECKOE COIEPIKAHNE
Kypca OCBOEHO HE TOJIHOCTHIO, HEOOXOIMMBIE TPAKTHYECKHE HABBIKH PaOOTHl c(hOpMUPOBAHBI
YaCTUYHO, BBINOJIHEHHBIE YUeOHbIE 3a7aHus cojiepkar rpyosle omnOku. Ha sk3ameHe CTyaeHT
JIEMOHCTPUPYET 3HAHHE TOJIBKO OCHOBHOTO MaTepualia, OTBEThI COJEpXAaT HETOYHOCTH, ciIabo
apryMeHTHPOBAaHBI, HApyIlIeHa MOCIIeI0BATEeIbHOCTh U3JI0KEHHS MaTepraa

Ouyenka «neyooenemeopumenvhoy — om 36 00 60 6anrn0é6 — TEOPETHUECKOE
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CoZIepKaHue

Kypca He

OCBOEHO,

HEe00OXO0aUMBIE

NPaKTUYECKHE HaBBIKM PabOTHI

HC

c(opMHpOBaHbI, BBHIMOJIHEHHBIE 3aJjaHUs coJepXkaT rpyOble omubOku. Ha sk3ameHe cTyaeHT

ACMOHCTPUPYCT HC3HAHUC 3HAYUTEILHON YacTu IMporpaMMHOIO Marcpuajia, CyYHICCTBCHHBIC

OIIMOKH B OTBETAX Ha BOIIPOCHI, HCYMCHHUEC OPUCHTHUPOBATHLCA B MATCpUAJIC, HC3HAHUC OCHOBHBIX

MOHATHUHA JUCIUATUINHEI.
TunoBeie 3amaHusi, obOecneunBaromue (GopmupoBanue kommerenuuu OIIK-1.1, OIIK-1.2,

OIIK-1.3 npencraBneHsl B Tabauie 7.

Tabnuya 7. Pe3ynbTaThl OCBOCHUS YU€OHOM TUCIHUILIMHBI, ITOJIEKAIUE IPOBEPKE

Koa n OCHOBHBIE ITOKA3aTeJIH OLIEHKH HNupuxaropsl Bua oneHoyHoOro
HanMeHOBaHHe pe3yJabTaToB 00y4YeHHs DOCTHKEHUS MaTepuaJa,
KOMIIeTeHI[UH KOMIIeTeHI[HH ob0ecmeynBaoLIne
(1151 NJIAHUPOBAHUS ¢opmupoBanue
pe3yJIbTaTOB 00yUYeHust KOMIeTeH Uit
10 dJIeMeHTaM
o0pa3oBarTe/iLHOM
NMporpaMmbI U
COOTBETCTBYIOIIHX
OLIEHOYHBIX CPeJICTB)
3narb: oOcHOBHble mnoHATHA U | H/]-1 _OIIK-1.1. TumnoBsle olleHOYHBIE
METOJbl aHAJTUTHYECKON TeoMeTpuH | 3HAaeT OCHOBHI BBICHICH MaTepHaITbl IS
1 JINHEWHOH anreOphl. MaTeMAaTHKH, ¢u3nKy, YCTHOTO OTIpoca
OIIK-1 OCHOBBI BBIYHCIIUTEIIBHON (pazoen 5.1.1.)
Cmocoben YMerb:  pemarte  CTaHOAPTHBIC | TEXHUKA u Tunossie TeCTOBBIE
MPUMEHSTD po¢eCCHOHATIBHBIC 3a/1a4u C | mMpOrpaMMHUPOBAHHUS 3amanus (pazoen 5.2.2)
€CTECTBEHHO- MPUMEHEHUEM MaTeMaTHYEeCKUX OrneHOYHBIE
Hay4YHbIC U 3HAHUH. MaTepuabl s
oOIIenHXeHep- MPOBEICHUS
HBIC 3HAHUS, Baaners: HaBBIKAMHU KOJUTOKBUYyMa
METOJIbI MaTeMaTHYECKOTO WCCIIeTOBAHMS (pazoen 5.2.3.)
MaTeMaTH4Iec- 00BEKTOB npogeccuoHaIbHOM TumnoBsie OLIEHOYHEIC
KOTO aHAIM3a U | JESITEIbHOCTH. MaTepHalbl K 9K3aMEeHY
MOJICIMPOBAHHS, (pazden 5.3.)
TEOPETHYECKOro | 3HAaTh: OCHOBHBIE MaTemaruueckue | M/]-2 OIIK-1.2 O11eHOYHEIE
U DKCIIEPUMEH- | TOHSTHSA U YMETh UX UCIOJB30BaTh B | Pemaer CTaHJapTHEHIC MaTepHaITbl IS
TaJbHOTO WH(POPMAIMOHHBIX TEXHOIOTHSX. mpo¢eCCHOHATBHEIC CaMOCTOSTETFHON
WCCIIeIOBaHUS B 3a1a4l ¢ TPUMEHEHHEM paboTsI
npodeccrnona- Ymerh:  pemiaTh  CTaHAAPTHBIE | €CTECTBEHHOHAYYHBIX U (munoevie 3a0ayu
JILHOM npoQeCcCHOHATBHBIC 3a/1a9u C | oOmEenH)KxeHEePHBIX paszoen 5.1.2.)
JESITEIbHOCTH NPUMEHEHHUEM MaTeMaTU4eCKUX | 3HAHWH, METOJIOB OrneHOYHBIE
3HAHWH, MPUMEHSITh | MATEMaTHYECKOTO aHaln3a MaTepuabl s
MaTeMaTH4eCKoe  MOJICIMPOBAHHUE | M MOJCTUPOBAHUS KOHTPOJIbHOH pabOoThI

nH(OPMaMOHHBIX ITPOLIECCOB.

Buagers: HaBBIKaMH
TEOPETUYECKOTO U  HCCIEIOBaHUS
00BEKTOB npodeccrnoHaIbHOM
JeATeNIbHOCTH,  MaTeMaTHYECKUMHU
MeTOoJaMu MO/JICJTUPOBAHUS

WH(POPMAIMOHHBIX IPOIECCOB.

(pazoen 5.2.1.)
TuroBble OLIEHOYHBIE
MaTepuasl K 9K3aMeHy
(pazden 5.3.)

3HaTh: OCHOBBI MAaTE€MAaTHKH "
yMeTI) nx HCIIOJIB30BaTh B
MH(POPMAIMOHHBIX TEXHOIOTHSX.

H/i-3 OIIK-1.3

IIpoBoguT TEopeTHueckoe
u JKCIIEPUMEHTAILHOE
HCCIIEZIOBAaHNE  OOBEKTOB

O11eHOYHEIE
MaTepI/IaJ'II)I IS
CaMOCTOSITCIIbHOM
paboTsI
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YMeTs:  pemare  CTaHAapTHbHIE | NMpogeccuoHaIb-HON (munosvie 3a0auu
npodeccoHaNbHbIE 3a1a4u C | AeATEeNbHOCTH pazden 5.1.2.)
MPUMEHEHHEM  OOIICHHKEHEPHBIX OrneHoYHbIe
3HaHWH, PUMEHSATD MaTepHabl s
MaTeMaTH4eCcKoe  MOJCIHPOBAaHHE KOHTPOJILHOH paboTHI
WHPOPMAINOHHBIX TIPOIECCOB. (pazoen 5.2.1.)
Tunossle TECTOBBIE
Baagern: HaBBIKAMU 3amaHus (pasoen 5.2.2)
TEOPETHYECKOTO U TuroBbIie OLIEHOYHBIC
9KCIIEPUMEHTAILHOTO HCCIIEIOBAHUS MaTepuabl K 9K3aMeHy
00BEKTOB npodeccroHaNBEHON (pazoen 5.3.)
JEATeIbHOCTH  MaTeMaTHYECKUMHU
METOJIaMH.

7.Y4eOHO0 — MeTOANYECKOe o0ecnmeyeHue T CIMIINHbI

7.1. HopMaTHBHO-3aKOHOAATe/IbHbIE AKThI

I'paxnanckuii komekc P®: [snexkrponnsni pecypc]// octym u3 crnpaBoYHOR
cuctemsl "T"apanTt". http://www.garantexpress.ru.

@®enepallbHOTO  TOCYAAPCTBEHHOTO  00pa30BaTENIbHOTO  CTaHAApTa  BBICIIETO
oOpaszoBanus 1o HamnpabieHuro moaroroBku 09.03.01 Mudopmartvka W BBIYHCIUTEIbHAS
TexHHKa (ypoBeHb OakalaBpHara), yTBEpkKICHHOTO MpHKa3oM MuHHCTEpCTBa 00pa30BaHUS U

Hayku Poccuiickoit ®enepanun ot «19» centsops 2017r. Ne929 (3apeructpupoBaHO B
Mumnrocte Poccun «10» okts0ps 2017T. Ne48489).
http://fgosvo.ru/uploadfiles/FGOS %20VO0%203++/Bak/090301 B_3 12102017.pdf

OenepanbHblil 3akoH "O0 obpazoannu B Poccuiickoit denepanuu” ot 29.12.2012
No273-D3 http://www.consultant.ru/document/cons doc LAW 140174/

7.2. OcHOBHAas JqUTEpaTypa.
MuxaneB A.A. Anrebpa MaTpui u
JUHEIHbIE TpOoCcTpaHcTBAa [DaeKTpoHHBIH pecypc]/ MuxaneB A.A., Muxanes A.B.—
DOneKTpoH. TekcToBble JaaHHble.— M.: HWurepHer-YHuepcurer HMHpopManmoHHbIX
Texnonorni (MHTYUT), 2016.— 145 c.— Pexnm JOCTyIIa:
http://www.iprbookshop.ru/52180.html.— 9BC «IPRbooks»
Jlenosckas E.B. Jluneitnas anre6pa u

aHanutudeckas reomerpusi. COOpHUK 3a1a4 [DIeKTpOHHBINA pecypc]: mpakTukym/ JlemoBckas
E.B.— DOnektpoH. TekcToBble AaHHble.— M.: MOCKOBCKas TOCYyAapCTBEHHas aKaJIeMHs
BOJIHOTO TPaHCIOPTA, 2017.— 100 c— Pexum JIOCTyTA:

http://www.iprbookshop.ru/76710.html.— DBC «IPRbooks»3.
. epcroB C.B. AnanuTuueckass reomMeTpuss U JuHEHHas anreOpa. MarTpHilbl U CHUCTEMbI

ypaBHEHUN [DIEKTpOHHBIN pecypc]: ydeObHo-merommueckoe mocooue/ Illepcro C.B.—
DJIEeKTPOH. TeKCTOBbIE NaHHble.— M.: U3matensckuit JJom MUCuC, 2015.— 17 c¢.— Pexum
nocryma: http://www.iprbookshop.ru/64171.html.— SBC «IPRbooks»

. l'ycax A.A. Amnanutudeckas reoMeTpusi W JHHEWHas anrebpa. [lpumepbl u 3amgauu
[DnexTpoHHBIH pecypc]: yuebHoe mocodue/ I'ycak A.A.— DIEKTPOH. TEKCTOBBIE JaHHbIE.—
MuHck: TerpaCucremc, 2011.— 265 c.— Pexxum JIOCTyIIa:
http://www.iprbookshop.ru/28035.html. — 35C «IPRbooks»
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ba6bun, A.W. Jluneitnas anrebpa :
yuebnoe mocobue / AWM. babun, A.B. IdsruneBa. — KemepoBo: Ky3I'TY umenun T.D.
I'op6auesa, 2018. — 116 c¢. — ISBN 978-5-906969-60-6. — TekcT: 3IeKTPOHHBIH //
DNeKTPOHHO-ONOIMOTeYHAs cucrema «Jlanb) : [caiiT]. — URL:
https://e.lanbook.com/book/105427

BecuieHHBIH, n.IL Anrebpa:
yauebnoe nocoodue / N.I1. becniennsniii, E.B. Mskumera, E.B. beciiennas. — Omck: OMI'Y,
2012. — 76 c¢. — ISBN 978-5-7779-1418-7. — TekcT: »IeKTPOHHBIN // DIEKTPOHHO-
6ubnmoreunas cucrema «Jlanb»: [caiit]. — URL: https://e.lanbook.com/book/75396

7.3. lonoiHuTEIBHAS IUTEPATYPA

10.

nekuH A.I'. Jluneiinas anreOpa U aHaIUTHYECKas TeOMETpUs [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ Enpkun A.I'.— DnekTpoH. TekcToBbIe JaHHbIe.— CaparoB: By3oBckoe oOpa3oBaHue,
2018.— 95 c.— Pexum gocryna: http://www.iprbookshop.ru/77939.html.

11.

oobuieBa T.H. Jluneitnas anrebpa u aHaluTH4ecKas reoMmeTpusi [DIEKTpOHHBIA pecypc]:
yaeOHo-MeToan4deckoe ocooue/ boosuteBa T.H., KupbsHosa JI.B., TutoBa T.H.— DnektpoH.
TekcToBble nanHbie.— M.: MUCU-MI'CY, A [1lu Op Meauna, 9bC ACB, 2018.— 144 c.—
Pexxum noctyna: http://www.iprbookshop.ru/80626.html.— 3BC «IPRbooks»

12.

MenbsiHoBa T.B. Jlunelinas anreOpa. Pemienue TUMOBBIX 3amad [DIEKTPOHHBIA pecypc]:
yuebHoe nocobue/ EmenbsinoBa T.B., KonbuatoB A.M.— DneKTpOH. TEKCTOBBIE JaHHbBIE.—
Caparos: Aii [lu Op Menaua, 2018r., 184c. http://www.iprbookshop.ru/74559.html.

13.

14.

15.

xmetrasiueBa B.P. Maremaruka. JluneitHas anreOpa [DnekTpoHHBIA pecypc]: ydeOHOe
nocobue/ AxmerrasmeBa B.P., Tamsyrmunosa JILP., TansyrnuaoB M.U.— DOnekTpoH.
TEKCTOBBIC JaHHBIEe.— M.: Poccuiickuii rocyaapCTBEHHBIM YHUBEPCUTET npaBocyaus, 2017.—
60 c.— Pexxum noctyma: http:// www.iprbookshop.ru/65863.html.— 3BC «IPRbooks»

AnekcaHapos, IT1.C. Kypc
aHAJIMTUYECKOW TeoMeTpuu W JuHeWHoW anredpsl : yuebHuk / [1.C. AnekcanapoB. — 2-e
uza.,crep. — Cankr-IlerepOypr : Jlanp, 2009. — 512 ¢. — ISBN 978-5-8114-0908-2. —
TekcT: snexkTpoHHBIH // DnekTpoHHO-OMOMMoTeuHas cucreMa «Jlanpy : [caiit]. — URL:
https://e.lanbook.com/book/493

NneuH, B.A. Ananmutmueckas
reomerpust : yueOHuk / B.A. Wnpun, O.I'. Ilozusx. — 7-e wuszg., crep. — Mocksa:
OU3SMATIIUT, 2009. — 224 c¢. — ISBN 978-5-9221-0511-8. — Texkct: 351€KTpOHHBIN //
DNeKTpOHHO-ONOIMOTEeUHAS cucTeMa «JIaabX: [caitT]. — URL.:
https://e.lanbook.com/book/2179

7.4. IllepuoguyecKkue u3IaHus.
16. Bectauk MI'Y Cepus 1. Maremaruka. Mexanuka.
17. N3Bectusa PAH. Cepus maTemaTudeckas
18. Ycrexu MaTeMaTHyeCcKuX HayK
7.5. HuTepHer — pecypcesbl.
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[Ipy wm3yuyeHUM IUCHMIUIMHBI «AureOpa, T€OMETpHs M TOIOJOTHS» OOydarouiuecs

o0ecrieyeHbl T0CTYNOM (yJaJIeHHBIN JOCTYI) K pecypcam:

06u4ue uH@OpMaL;MOHHble, Cnpaeo4Hble U NOUCKOo8blE!

19. CnpaBounas npaBoBas cucrema «l'apant». URL: http://www.garant.ru.
20. CnpaBounas npaBoBas cuctema «Koncynbrantlmroc». URL: http:/www. consultant.ru
21. bubnuotexa KBI'Y http://lib.kbsu.ru

Hepelteub AKmMyajibHblX )JIEKmMPOHHbIX umpopmauuonnbtx oas 0aHHblx,

K Komopuim obecneuen oocmyn nonavzosamenam KbI'y (2022-2022 yu.z.)

Ne | HammeHnoBaHme Kpatkas Apnpec caiita HaumeHoBaHue Ycnosus
n/m | 3JIEeKTPOHHOIO XapaKTepUCTHKA OpraHu3aluu- Ja0CTyNa
pecypca BJIaJIeIbLA;
PEKBHU3UTHI
AOroBOpa
1. «Web of [Honmutemarnueckas | http://www.isiknowledge.com/ Komnanus Hoctym no
Science» pedepaTuBHO- Thomson Reuters IP-agpecam
(WOS) oubarorpagpuyeckast Cy0Ju1eH310H- Kby
1 HayKOMETpHU4ec- HbIii 10roBOp
Kag 0a3a TaHHBIX, B Ne WoS/592 ot
KOTOpOH 05.09.2019 r.
HWHJEKCUPYIOTCS AKTHBEH 10
okojo 12,5 31.12.2022r.
THIC. )KYPHAJIOB
2. | Sciverse Scopus | PedeparuBnas u W3narenscTBO Hocrym mmo
W3ATeNbCTBA | aHAIMTUYeCKas 0asza http://www.scopus.com «Elsevier. Hayka IP-agpecam
«IB3eBUP. JaHHBIX, U TEXHOJIOTUN) KbI'Y
Hayka n cojeprkaras CyO01uneH3uoH-
TEXHOJIOTHUI 21.000 HBbIi 10roBOP
PEIEH3UPYEMBIX Ne Scopus/592 ot
xypHayos; 100.000 05.09.2019 .
KHHT; 370 KHKHBIN AKTHUBEH 10
cepuit 31.12.2022r.
(mpomomxaromuxcst
H3JIaHHH );
6,8 MuIH.
JIOKJIAJIOB U3 TPYJIOB
KOH(epeHIUH
3. Hayunas Onexrp. 6ubnmoreka http://elibrary.ru 000 «HOb» [ToHbrit
3JIEKTPOHHASI | HAay4YHBIX JOCTYTI
OubauoTeKa | MyOIHMKanui -
(HOBb PO®UH) | okoiso 4000

HWHOCTPAHHBIX U
3900
OTEYECTBEHHBIX
HAYYHBIX JKypHaJIOB,
pedepathl
myOukaruii 20 TeIC.
XKYPHAJIOB, a TAK)Ke
ommcanus 1,5 miH.
3apyOEKHBIX U
poccuiickux
Jquccepranmid; 2800
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http://www.garant.ru/
http://lib.kbsu.ru/
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http://thomsonreuters.com/
http://www.scopus.com/
http://elibrary.ru/

pocc. KypHaJIoB Ha

0e3Bo3Me3HOM
OCHOBE
ba3a nanneix | HanmonanbHast http://elibrary.ru 000 «HOb» ABTOpH30BaH-
Science Index | nHpOpPMAITHOHHO- JIuneH3NOHHBIH HBIH JJOCTYII.
(PUHII) aHAJIUTUYECKAas JIOTOBOP Ilo3Bomser
CHCTEMA, Science Index JIOTIOJIHSTh U
AKKyMYJIHPYIOIIast NoSIO-741/2022 YTOUHSTh
Oonee 6 MUIUIMOHOB or 12.07.2022 r. CBEZICHUS O
Ty OJTHK AT My OTHKAITHSIX
POCCHUNCKUX AKTHUBEH 110 YYEHBIX
aBTOPOB, a TAKKE 01.08.2022r. KBI'Y,
nHpopMaIIo 06 ux AMEIOIINXCS B
LIUTUPOBAHUY U3 PUHI]
6onee 4500
POCCHMCKUX
KYPHAJIOB.
IBC 13800 n3nanuii no http://www.studmedlib.ru 000 Ionmup1i
«KoHcyabTaHT | BceM obnacTsim http://www.medcollegelib.ru | «Ilomurexpecype» JOCTYTI
CTYIEHTa» 3HAHNH, (r. Mocksa) (peructpanus
BKJIIOUaeT 0osee Horosop o IP-anpecam
gem 12000 Ne310CJ1/08-2022 KBI'Y)
Y4eOHUKOB H Ot 30.09.2022 1.
Y4eOHBIX TOCOOUI AKTHUBEH 10
s BO u CIIO, 864 30.09.2022r.
HauMEHOBaHUI
KypHanoB u 917
MoHoOTrpaduii.
«dnextponnas | Komrekuusa http://www.studmedlib.ru 000 Tlonnubii
ondIMoTeKa «Menuuuna (BO) «ITonurexpecypce» JIOCTYTI
Texuudeckoro | [O0TAP-Menna. (r. Mockga) (peructpanus
By3a» (QbBC Books in English Hdorosop o [P-anpecam
«KoHcyabTaHT | (KHUTW Ha Ne288CJ1/04-2022 KBI'Y)
CTY/IEHTa») AHTIIUIICKOM 01 20.04.2022 1.
SI3BIKE) AKTHUBEH 110
20.04.2022r.
9BC «J/laub» | DJIEKTPOHHBIE https://e.lanbook.com/ 000 «9bC ITonHsbrit
BEPCHUU KHUT JIAHb» (r. CaHKT- JOCTYII
BEYIITNX [leTepOypr) (perucrpanus
HU3aTEIbCTB Horosop no IP-agpecam
yueOHOM U HayYHOU Nel2EI1/223 KBbI'Y)
JIATEPaTypPHhI ot 09.02.2022 1.
(B ToM uncie AKTHUBEH 110
YHUBEPCUTETCKUX 28.02.2022r.
W3JIaTENbCTB), TaK U
3JIEKTPOHHBIE
BEepCcUU
MIEPUOTUIECKUX
H3JIaHHH 110
Ppa3NUYHBIM
o0JacTsaM 3HaHUH.

HauuonanbHasa | OO0beTUHEHHBINA https://m36.pdh OI'bY HocTyt ¢
3JIEKTPOHHASL | DJIEKTPOHHBIN «Poccwuiickas 3JIEKTPOHHOIO
oubauoTexka | Karajor (GOHIOB rocyJapcTBeHHAs YUTAIBHOTO
PI'b POCCHICKUX OubIIMoTEKA» 3ana

OubIIMOTeK, Jorosop OoubnuoTexu
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coJiep Kalui Nel01/HDB/1666- KBI'Y
4 331 542 o ot 10.09.2020r.
JIEKTPOHHBIX CpoxoM Ha 5 jer
JOKYMEHTOB
00pazoBaTeILHOTO U
HAy4IHOTO XapakTepa
0 Pa3TUIHBIM
OTpacJisiM 3HaHUU
9. 3bC 107831 http://iprbookshop.ru/ 000 «Aii I Op ITomHbrid
«IPRbooks» Iy OJTMKAIHii, B T.4.: Menuay» JOCTYII
19071 — yueOHBIX (r. CapatoB) (peructpanus
n3aHuil, 6746 — Jlorosop no IP-agpecam
HayJYHBIX M3/IaHUH, Ne7821/21 KBbI'Y)
700 xomneknmii, 343 ot 02.04.2022 r.
)kypHana BAK, 2085 AKTHUBEH 110
ayIMOW3IaHui. 02.04.2022r.
10. | 9BC «kOpaiiT» | DneKTpOHHBIE https://www.biblio-online.ru/ 000 ITomubrit
aaa CIIO BepcUM y4eOHOU 1 «DNEeKTPOHHOE JOCTYII
HaY4IHOU U31aTEeNbCTBO (peructpauus
JIUTEpaTyphl FOPATIT» no IP-agpecam
H3/1aTEIbCTB (r. Mockga) KBI'Y)
«Opaiit» ana CI1O Jorosop
U DJIEKTPOHHBIE Nel192/EI1-223
BEPCUU Ot 29.10.2022 1.
MEPUOJUYECKUX AKTHBEH 10
U3IaHUU 11O 31.10.2022 1.
Ppa3nUIHBIM
00JIacTsIM 3HAHHH.
11. | Polpred.com. | O630p CMU Poccun http://polpred.com 00O «llonmpen Hocrym mmo
Hogoctn. 1 3apyOeKbs. CIIPAaBOYHUKU IP-anpecam
0630p CMU. | [lomHBIE TEKCTHI + Bbe3Bo3zmesaHo KbI'y
Poccus u aHanmTuka u3 600 (6e3
3apy0exbe n3aHuii no 53 0opUIIUATHFHOTO
oTpaciisiM JIOTOBOPA)
12. | Ilpe3uaentckas | bosnee 500 000 http://www.prlib.ru OI'bY ABTOpH30BaHH
OndIMoTeKA 3IEKTPOHHBIX «IIpe3unenTckass | bId AOCTYH U3
um. b.H. JIOKYMEHTOB TI0 OMOIMOTEKA UM. OUOINOTEKH
Eabnuna ncropun OtedecTna, b.H. Enbiiunay (ayn. Ne214)

poccuiickoit
roCyJapCTBEHHOCTH,
PYCCKOMY S3BIKY H

paBy

(r. CaHKT-
[TerepOypr)
Cornamenne oT
15.11.2016r.
Cpoxom Ha 5 ner
(c nanpHEHIEH
MIPOJIOHTAITACH )

— Kpome Toro obOydvarommecs MOTYT BOCHOJB30BaThCs MPO(HECCHOHATBFHBIMUA MOUCKOBBIMU

CHCTEMaMH:
22. IlonHoTekcToBas 6a3a nanubix ScienceDirect: URL: http://www. sciencedirect.com.
23. Matemaruueckasi HHTepHeT-0nbimoreka URL: https://math.ru/lib/cat/

Jist 5 PeKTUBHOTO YCBOCHUS IUCIUILIMHBI, IOMUMO Y4€OHOTr0 MaTrepuania, CTyAeHTaM

HE0OXOMMO TOJIH30BaThCS TAHHBIMUA BCEMHUPHOM ceTH MIHTEepHET, TAKUMU cailTaMu, Kak:
24. PlanetMath.Org — MaTeMaTrnueckast SHIIUKIIOTIE A
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25. I'moccapuit mo maremaruke http://www.glossary.ru/cgi-in/gl sch2.cgi?RMgylsgyoqg
26. Hayunas snextponnas oubnuorexka eLIBRARY.RU http://www.elibrary.ru

27. DnexTpoHHO-0MOMoTEeYHas1 cuctema «Jlaub» https://e.lanbook.com/

28. Obpa3zoBatenbHblil MaTeMaTuueckuil cait URL: http://www.exponenta.ru

7.6. Memoouueckue ykazanus no npoeeodeHuI0 pasnuyHslx y4eOHblX 3aHAMUI
U 6UO06 CAMOCHOAMENbHOU PAdOmMbL.

VYueOHast pabora mo AucuUILIUHE «AireOpa, TeoMeTpus U TOMOJIOTHS» COCTOUT W3
KOHTaKTHOW paboThl (JICKIIMH, TPAKTHYECKUE 3aHATHS) U CAMOCTOSATEIHHON PaOOTHI.

JIis MOATOTOBKM K IMPAKTHUYECKUM 3aHATHSIM HEOOXOAMMO PACCMOTPETh KOHTPOJIbHBIE
BONIPOCHI, MPH HEOOXOAMMOCTH OOpATHTBhCS K PEKOMEHAYEeMOW JHUTepaType, 3amucaTh
HEMOHSTHBIE MOMEHTHI B BOMPOCAaxX I YSICHEHUSI UX Ha MPEACTOSIIEM 3aHATUH.

Memoouueckue pekomenoayuu no u3y4yeHuro OUCYUNIUHbL
«Anzebpa, zeomempusa u MoONOI02UA» 071 OOYUAIOUWUXCA

[Ipuctynas K M3y4eHUIO NUCHUIUIMHBI, OOy4arolmeMycs HEOOXOAMMO O3HAKOMHUTHCS C
TEMaTUYCCKUM TUIAHOM 3aHSATHH, CIIUCKOM PEKOMEHJIOBAHHOW ydeOHOW ymreparypbl. Cremayer
VSICHUTH TOCJIEIOBATENIbHOCTD BBINIOJHEHUS WHIWBUIYaTbHBIX Y4eOHBIX 3aJlaHUil, 3aHECTU B
CBOIO paboYyr0 TeTpaab TEMBI M CPOKH TPOBEACHHS CEMHUHApPOB. [Ipy M3ydeHUU IUCIUTUTHHBI
oOyJaroruecs: BBIOJHAIOT CIEIYIOIIME 3aJaHus: H3y4aloT PEKOMEHIOBAHHYIO Y4YeOHYI0 M
HAy4HYIO JIUTEPATypy; MHUIIYT KOHTPOJIbHBIE PAa0OTHI; BHIOJIHSIIOT CAMOCTOSITEIbHBIC PabOTHI,
Y4acCTBYIOT B BBIIIOJTHEHUH MPAKTHUECKUX 3aJJaHUi. Y POBEHb U ITyOMHA YCBOCHUS AUCLUTIIMHBI
3aBUCAT OT AKTUBHOW M CHUCTEMaTH4YECKOW pabOThl Ha JIEKIUSX, U3YUYECHUS] PEKOMEHIOBAaHHOU
JUTEPATypPhl, BBIMOIHEHHS] KOHTPOJIbHBIX MUCHbMEHHBIX 3a/IaHUI

Kypc uzyuaercs Ha JEeKIUsAX, CEMUHApaX, MPU CAMOCTOSTEIHLHOM W HHAMBUAYATbHOMN
pabote oOyuatomuxcsa. OOydwaromwuiics [UIsl TOJHOTO OCBOCHMS Marepuaia JJOKeH He
MPOIyCKaTh 3aHATHS W aKTUBHO y4acTBOBAaTh B y4eOHOM mporiecce. JIeKnuu BKIIOYAOT BCE
TEMBI U OCHOBHBIE BOIIPOCHI TEOPHH U MPAKTUKU. JJ11 MakcuMaibHOU 3¢ (HEeKTUBHOCTH U3yUeHUS
HEOOXOMMO TIOCTOSSHHO BECTH KOHCIIEKT JIEKIIMM, 3HAaThb PEKOMEHAYEMYIO TMpEerojiaBaTeiemM
JUTEPATYpy, MO3BOJSIOIIYI0 JOMOJHUTh 3HAHUS M JIydllle MOATOTOBUTHCA K CEMHHAPCKUM
3aHATHUIM.

B coorBercTBMM C y4eOHBIM MJAaHOM Ha KaXAYyI0 TeMy BBIJIEICHO HE00XoauMoe
KOJIMYECTBO YACOB MPAKTUUYECKUX 3aHATUH, KOTOPHIE MPOBOASATCS B COOTBETCTBUU C BOTPOCAMHU,
PEKOMEH/IOBAaHHBIMU K M3yUEHHUIO 10 oOmpeaeneHHbIM TemaMm. OOydaromuecs JOJKHBI
PEryJsipHO TOTOBUTHCS K CEMUHAPCKUM 3aHATHIM U y4acTBOBAaTh B 00CYKJIeHUU BONpocoB. [1pu
MOATOTOBKE K 3aHATUSAM CJIEIYET PYKOBOJCTBOBATHCSA KOHCIIEKTOM JIEKIIMI U pEKOMEHI0BaHHOU
nuteparypoil. TemaTHyecKkuid TIaH AUCIUIUIMHBI, Y4€OHO-METOAMYECKHUE MAaTepUalbl, a TAKKe
CIIUCOK PEKOMEHI0BAHHOM TUTEpaTyphl IPUBEACHHI B paboyeil mporpamme

Memoouueckue pekomenoayuu npu pabome HA0 KOHCHEKMOM
60 6pems npoeedeHUsA 1eKyuu

B mpomecce NeKIMOHHBIX 3aHATHH I1eJecoo0pa3HO KOHCIEKTUPOBATH  y4eOHBIN
Matepuai. J[Jis 3TOro UCIoIb3yOTCS OOIIME U YTBEPAUBIIUECS B MIPAKTUKE MTPABUJIA, U TIPUEMBI
KOHCIIEKTUPOBAHUS JICKIUH.

KoncnektupoBanue JIEKIH BeIETCS B CHEIUMAIBHO OTBEICHHOW JIA 3TOr0 TETpaiw,
KK JUCT KOTOPOM JOJDKEH UMETh TMOJs, Ha KOTOPBIX [ENaloTCid TIOMETKU U3
PEKOMEHIOBAaHHOHN JMTEPATyphl, JOMOIHSIOMINE MaTepuaid MPOCTYIMaHHOW JIEKIIUHA, a TaKXKe
MOTYEPKHUBAIOIINE OCOOYIO BAXKHOCTh TE€X HIIM MHBIX TEOPETUUYECKUX TTOTOKCHHM.

[lenecooOpa3Ho 3aMUCHIBATh TEMY U IIJIAH JIEKIHH, pEKOMEHIYEMYIO JINTEPATypPy K TEME.
3anucu pas/enoB JIEKIUU JOKHBI UMETh 3arojIOBKH, MOA3arojOBKH, KpacHble CTpoku. Jlis
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BBIJICJICHUS Pa3eJiOB, BHIBOJOB, ONPEICICHUM, OCHOBHBIX UJEH MOXHO MCIOJIb30BAaTh I[BETHBIE
PYUKH U (hoMacTepsl.

Ha3BaHHbIe B TEKIMM CCHIJIKHM HA TIEPBOMCTOYHUKH HAJIO IOMETUTH Ha TMOJISIX, YTOOBI IPH
CaMOCTOSITENILHOM paboTe HAWTHM W BOUCATh HMX. B KOHCIEKTE OCIOBHO 3alMCHIBAIOTCS
onpeneneHus MOHATUH. OcTaabHOE JODKHO OBITH 3amucaHO CBOMMH cioBamu. Kaxkmomy
CTYJICHTY HEOOXOAMMO BBIPAOOTaTh W HCIIOJNB30BATh JOMYCTUMBIC COKpAIeHUs HanOolee
pacrnpoCTpaHEHHBIX TEPMUHOB U TTOHATH.

Memoouueckue pekomenoayuu no n0020moeKe K NPAKmMuUYeCKUM 3aHAMUAM

[IpakTnueckue (ceMuUHApCKUE) 3aHATHS — COCTaBHAas 4YacTh Y4eOHOro mpoliecca,
rpynmnoBasi (GopMa 3aHATHH NPH AKTUBHOM YYaCTHH CTYJACHTOB. llpakTHueckue 3aHATHA
CHOCOOCTBYIOT YIUTYOJIEHHOMY HW3YyYEHHIO HauOojiee CIOKHBIX NHpoOJeM HayKH M CIIyKaT
OCHOBHOI1 ()OpMOIi 1TO/IBEICHUSI UTOT'OB CAMOCTOSITEIbHON pabOThI 00YYarOIINXCS.

Lenpto MpaKTUYECKUX 3aHATHH SIBISETCS YIIIyOJICHHE M 3aKpeIICHHE TEOPETHYECKHX
3HAHUHU, TOJYYEHHBIX O0YYarOIIMMHUCS Ha JIEKIUSAX U B MPOLECCe CAMOCTOATEIbHOTO U3yYCHHUS
yuyeOHOTO Marepuaia, a, CJeloBaTeiabHO, (OPMHUPOBAHHME Yy HHUX ONPEACICHHBIX YMEHUH W
HaBBIKOB.

B Xxozme moAroroBKM K CEMMHAPCKOMY 3aHSTUIO HEOOXOAMMO IPOYUTATh KOHCIIEKT
JEKIHUH, WU3YyYUTh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCA C JOMOJHUTEIBHOM JUTEPATYPOU,
BBIIIOJIHUTH IpakTU4eckue 3anaHus. Ilpu 3TOM yuyecTb pekoMeHAaluu IpenojaBaTens U
TpeOoBaHusi mporpamMmbl. JlopaGaThiBaTh CBOM  KOHCIEKT JICKIMM, Jielas B HEM
COOTBETCTBYIOILIME 3aIIUCU U3 JIUTEPATYPBHI.

KenaTenbHO mNpU MOATOTOBKE K NPAKTUYECKUM 3aHATUAM 1O  JUCHUILIIMHE
OJIHOBPEMEHHO HCI0JIb30BaTh HECKOJIbKO UCTOUHUKOB, PACKPBIBAIOIINX 33/JaHHbIE BOIPOCHI.

Memoouueckue pekomeHOauUU NO OPZAHUZAYUU CAMOCHOAMENbHOU PAdOmbl

CamocrosarenbHas pabora oOy4aromUXcs - CHOCOO0 aKTHUBHOIO, IIEJIEHAIIPABICHHOIO
nproOpeTeHNs CTYACHTOM HOBBIX Ui HETO 3HAHUH W YMEHUH 0e3 HEeNmOCPeACTBEHHOTO Y4aCTHs
B 9TOM IIpoliecca npernojaaBaTeneil. [loBbileHne poiau caMoCTOSTEIbHON PabOThl 00yYarOLINXCS
NIPY IPOBEICHUH PA3IMYHBIX BUIOB YICOHBIX 3aHATUHN TPEAIIOIAraeT:

— ONTHMH3ALMIO METOJOB OOYy4YeHMs, BHEJPEHHE B Y4eOHBI mpolecc HOBBIX
TEXHOJIOTUI 00yuyeHHsI, MOBBIMIAOIINX TPOU3BOAUTENLHOCTh TPYAA HpenojaBaTess, akTUBHOE
UCTIOJIb30BaHNE MH(POPMALMOHHBIX TEXHOJIOTHH, TIO3BOJIIONINX 00ydJaronieMycsi B yI00HOe /st
HEro BpeMsI OCBauBaTh y4yeOHBIH MaTepHal;

—  BHEJpPEHHUE KOMIBIOTEPU3NPOBAHHOTO TECTHPOBAHNUS;

—  COBEpIICHCTBOBAHNE METOIMKH MPOBEIEHUS MPAKTHK U HAYYHO-UCCIIET0BATEIBCKON
paboThl 00yUarOMMXCsl, TOCKOJIBKY WMEHHO STH BUIBI Y4eOHOH paboThl B TNEpBYIO OYepenb
TOTOBST 00YYaIOIIUXCSI K CAMOCTOSATEIbHOMY BBIITOJHEHHIO MTPO(ECCHOHABHBIX 3a/]1ay.

CamocrosiTenbHast paboTa TNPUBOAUT CTYAEHTa K IIOJIyYEHUIO HOBOIO 3HAHUA,
YIOPSIOYEHUIO M YIUIyOJEHUI0  HMMEIOIIMXCS  3HaHWM, (opMupoBaHMIO y  HEro
npo(ecCHOHANBHBIX HAaBBIKOB U yMeHHH. CamocTosTenpHas padoTa BBINOJIHAET psia QyHKIUMI:
pa3BUBAIOIIYIO, HH(GOPMALMOHHO-O0YYAOUIYI0, OPHEHTHPYIOIIYI0 U  CTUMYJIHPYIOLIYIO,
BOCIHTHIBAIOIIYIO, UCCIIEI0BATENbCKYIO.

B pamMkax Kypca BBINOIHSAIOTCS CIEAYIOIINE BUIbI CAMOCTOATENbHOM padoThI:

1. TIpopaboTka yuebHOTO MaTepurana (Mo KOHCIIEKTaM, y4eOHOW 1 HayqIHOU JIuTepaType);
2. BeinosiHeHNe pa3HOYPOBHEBBIX 3aa4 U 3aJaHU;
3. Pabora c TectamMu ¥ BOIIPOCaMU JJIs CAMOTIPOBEPKH;

CryneHTaM peKOMEHIyeTCsl C CaMOro Hayajla OCBOSHMS Kypca paboTaTh ¢ JINTepaTypoi 1
npeUiaraeéMbIMU 33/IaHUSIME B ()OpME TTOATOTOBKH K OUEPEIHOMY ayIUTOPHOMY 3aHsATHIO. [Ipn
3TOM aKTYaJIM3UPYIOTCS MMEIOLIMeCs 3HaHMs, a TaKkKe co3gaercs 0as3a JUis YCBOCHHS HOBOTO
Martepuala, BO3HUKAIOT BOIIPOCH], OTBETHI HA KOTOPHIE CTYCHT MOy4YaeT B ayJAUTOPHH.

IIpu ocBoeHMM Kypca CTYAEHT MOXKET MOJb30BaThCS OMONMOTEKOM By3a, KOTOpas B
MOJIHOW Mepe obecmedeHa COOTBETCTBYIOIIEH muTeparypoir. CamocTosTenbHas padorta
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CTYACHTOB NPEAYCMOTPEHAa Y4YEOHBIM IUIAHOM M BBINOJHSETCA B 005A3aTENBHOM IOPSIKE.
3anaHus NPEASIOKEHbI IO KaX/I0M N3y4aeMON TeME U MOT'YT TOTOBUTBHCS UHANWBHUYaJbHO WIH B
rpyne. [To HeoOX0AMMOCTH CTYIEHT MOXKET 00palaThes 3a KOHCYJIbTallMeN K MPEenoaBaTeto.
Brinonnenue 3ajaHuii KOHTPOJIUPYETCS U OLIEHUBAETCS IPENOAaBaTEIIEM.

JUId yCHemHoOro caMmOCTOSITEJIBHOTO W3Y4YEHHs MaTepuana CEroAHs HCIOJb3YHTCS
pasuYHbIe CpeacTBa OOydeHHs], CpPEeIH KOTOPBIX 0CO00€ MECTO 3aHMMAIOT MH(POPMALMOHHBIE
TEXHOJIOTUM PA3HOTO YPOBHS W HAIPaBIEHHOCTH: HJIEKTPOHHbIE YUEOHUKH U KypChl JEKIMH,
0a3bl TECTOBBIX 33aJaHMU W 3a/1a4. DJIEKTPOHHBIH y4eOHUK MpENCTaBiIsAeT COOOW MpOrpaMMHOE
CPEICTBO, MO3BOJIAIONICE NMPEACTABUTD IJIs U3YYECHHs TEOPETUYECKUI MaTepuall, OpraHu30BaTh
anpoOupoBaHKe, TPEHAX M CAMOCTOATENbHYIO TBOPUYECKYIO paboTy, IOMOraroliee CTyieHTaM U
IIPENIOIaBATEII0 OLICHUTh YPOBEHb 3HAHUHU B ONPEIEICHHOM TEMAaTHKE, a TaKKe COAeprKaliee
HE00XO0IMMYIO CIIPAaBOYHYIO HH(OPMALIHIO.

Jlnst ycrenmrHoi OpraHu3aldd CaMOCTOSITENbHON paOOThl BCE aKTHBHEE MPHUMEHSIOTCS
pa3sHooOpa3Hble 00pa3oBaTelbHblE pecypchl B ceTh HTepHeT: cucTreMbl TECTUPOBaHMS,
BUPTYaJIbHBIC JICKIIUH, IIPX ITOM I10JIb30BATEIIO JOCTATOYHO UMETh KOMIIBIOTED U MOAKIIIOYEHUE
K UHTepHer.

bosbioe BocnuTaTenbHOE U 00PAa30BaTENIbHOE 3HAUEHHE B CAMOCTOSTEILHOM Y4eOHOM
TPYZA€ CTyJIeHTa UMEET CaMOKOHTPOJb. CaMOKOHTPOJIb BO30YX/1aeT U MOIeP)KUBAaET BHUMaHHE
U MHTEPEC, MOBBIIIAET aKTUBHOCTD MAMSATH U MBIIUICHUS, I103BOJIAET CTYJEHTY CBOEBPEMEHHO
OOHApyXUTb M YCTPAHUTHb JOINYILICHHbIE OIIMOKUA M HEIOCTATKU, OOBEKTUBHO OIPENEIUTh
YPOBEHb CBOMX 3HAaHUM, NpPaKTHUYEeCKUX yMeHHH. Camoe JOCTYIHOE M IPOCTOE CPEACTBO
CaMOKOHTPOJISI ¢ IMPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHHUKALIMOHHBIX TEXHOJOTHH - 3TO psA
TECTOB «On-line», KOTOpBIE TO3BOJISIIOT B PEKHUME PEATbHOTO BPEMEHH OIPENEIUTh CBOU
YPOBEHb BJIAJCHHMsI NPEAMETHbIM MAaTE€pHUajoM, BbIIBUTh CBOM OIIMOKM U  IOJIyYUTb
PEKOMEHALNHU 110 CAMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome c 1umepamypou

Bcro nuteparypy MOXKHO pa3/eiuTh Ha YYEOHHKH M Yy4eOHBIC TTOCOOMS, OPUTHHAIBHBIE
Hay4Hble MOHOTrpauyecKue UCTOYHHMKH, HayyHble MyOJIMKaLUU B nepuoandyeckoi neyaru. U3
HAX MOXHO BBIICIUTh JIUTEPATypy OCHOBHYIO, JIONIOJIHUTEIBHYIO M JIMTEPATypy Ul
yIIIyOJI€HHOTO U3y4YeHHUs AUCLUIUINHBL.

N3ydyeHue NUCHUIUIMHBI ClE€IyeT HayMHaThb C y4eOHMKA, MOCKOJbKY YYEOHMK — 3TO
KHUIA, B KOTOPOM H3II0KEHbI OCHOBBI HAay4YHBIX 3HAHUN II0 OIPEHACICHHOMY IpPEIMETY B
COOTBETCTBUHU C LIETSAIMU U 33/1a4aMH 00y4YEeHHs], YCTAaHOBJIEHHBIMU TPOIPaMMOi.

IIpu pabore c¢ nuTepaTypoil HE0OXOAUMO YUUTHIBATh, YTO MMEIOTCS PA3IUYHBIE BUIBI
YTEHUS, U KKIbIM U3 HUX MCIIOJIb3YETCS Ha ONPEIEICHHBIX dTanax OCBOCHUs MaTepuara.

IIpedsapumenvroe YTeHNE HAINIPABICHO HA BBISIBIEHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB
U TIOMCK MX 3HA4EHMsI B CIPABOYHOM JuTeparype. B 4YacTHOCTH, NpU YTEHUM YKAa3aHHOMN
JUTEpaTypbl HEOOXOAUMO MOIPOOHEUIIIMM 00Pa30M aHATU3UPOBATH OHATHSL.

Cke03H0€ umenue IpeanoNaraeT NPOYTEHUE MaTepruana oT Hadaua 10 KoHna. CKBO3HOe
YTEHUE JMTEPaTyphl U3 NPHUBEAECHHOIO CIHMCKA JaeT BO3MOXKHOCTh CTYJIEHTY C(pOpPMHUPOBATH
CBOJI OCHOBHBIX MOHATHH U3 U3y4aeMol 001acT U CBOOOIHO BIIAJIETh UMH.

Buvibopounoe — Hao00pOT, UMEET LIENbIO MMOUCK U 0TOOp MaTepuana. B pamkax aaHHOTO
Kypca BbIOOpOYHOE YTEHHUE, KaK CIOCO0 OCBOEHUS COAEP KaHUsS Kypca, JOJKHO UCIOIb30BATHCS
IIPU TIOATOTOBKE K MIPAKTUYECKUM 3aHATUSM I10 COOTBETCTBYIOILIUM Pa3ACIIaM.

Ananumuueckoe umenue — 3TO KPUTHUUECKUH pa30op TEKCTa C IMOCIEAYIOIIUM €ro
KOHCIIEKTUPOBAHUEM.

Lenbto uzyuaroweco uTeHus sABIsETCS INyOOKOE M BCECTOPOHHEE NMOHUMAaHME Y4eOHOM
uHpOpMaLIUH.

IToaroToBka K 3K3aMeHY JOJDKHA IPOBOJUTHCS HA OCHOBE JIEKIIMOHHOTO MaTepuala,
MaTepHala MpaKTHYECKUX 3aHIATUH C 00s3aTeIbHBIM OOpaIleHueM K OCHOBHBIM YUeOHHKaM I10
Kypcy. OTO TMO3BOJUT HCKIIOYUTh OWIMOKM B TOHMMAaHUM MaTepuana, OOJIETYUT €ro
OCMBICIIEHHE, TPOKOMMEHTUPYET MaTEpUal MHOIOUUCIEHHBIMU IIPUMEPAMH.
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Memoouueckue pekomenoayuu 011 nOO20MOGKU K IK3AMEHY.

Ok3aMmeH B 1-M cemecTpe sBiisieTcst ()OpMON HUTOTOBOTO KOHTPOJS 3HAHUM M yMEHH
oOyJaromuxcs Mo JaHHOW JUCUUIUIMHE, MOTYYEHHBIX Ha JICKIUAX, TPAKTUYECKUX 3aHITUAX U B
IIPOLIECCE CaMOCTOSITENBbHOM paboTbl. OCHOBOM Ji1 ONPENENECHUS OLEHKHU CIYKUT YpPOBEHb
YCBOGHHS OOYy4aloOlUMUCS MaTrepuala, MpelyCMOTPEHHOro JaHHOH pabouell mporpammon.
K sK3ameHy momyckaroTcs CTYACHTHI, HabpaBiue 36 u Oosiee OaIOB MO UTOTaM TEKYIIETO U
MIPOMEKYTOUYHOTO KOHTpoJIsA. Ha sk3aMeHe cTyneHT MoxeT HaOpath oT 15 1o 30 Gamios.

B mepuox moAroToBKM K 3K3aMeHY OOydYaroliuecss BHOBb OOpamiaroTcs K y4eOHO-
METOJANYECKOMY MaTepuaily U 3aKpeIUISIIOT IPOMEKYTOUHbIE 3HAHUS.

[ToaroroBka oOy4aroiierocs K 5k3aMeHy BKIIFOUAET TPH dTara:

— caMocCTosATeNbHas paboTa B TEUEHUE CEMECTPa;

— HENOCPEJCTBEHHAs MOJATOTOBKA B JHH, IPEALIESCTBYIOLIME 3K3aMEHY 10 TeMam
Kypca;

— IOArOTOBKA K OTBETY Ha DK3aMEHALIMOHHBIE BOIIPOCHI.

[Tpu moAroToBKE K 3K3aMEHY O0y4aroIMMCsl IIeJIeCO00pa3HO MCIOJIb30BaTh MAaTEPUaIbI
JeKIUH, y4eOHO-METOJUYECKHEe KOMIUIEKCHl, OCHOBHYIO U JIOTIOJHHUTEIBHYIO JIUTEPaTypy.
Ha sx3ameH BBIHOCHTCSI MaTepuan B 00beMe, MPeyCMOTPEHHOM pabodeld mporpaMMoit ydeOHoH
JTUCITUILIMHBI 32 CEMECTp. DK3aMeH MPOBOAUTCSA B MUCBMEHHOM / yCTHOM popme.

[Ipu mpoBeneHuM dK3aMeHa B MUCHhbMEHHOW (YCTHOH) popme, BeayImii mpernoaaBaTeib
COCTaBIISIET HK3aMEHALIMOHHBIE OUJIETHI, KOTOPBIE BKIIOYAIOT B ce0s: TEOPETUUECKUE BOIIPOCHI U
3amaun. DopMynMpoBKa TEOPETHUECKUX 3aJaHUi COBMataeT ¢ (HOPMYIHPOBKOW MEPEUHS
9K3aMEHAIIMOHHBIX  BOINPOCOB, JIOBEACHHBIX 0 CBEACHHUS OOyYaroIIUXCS  HakaHyHE
9K3aMeHaMoOHHOH ceccuu. CopepikaHHe BOIPOCOB OJHOTO OWJIeTa OTHOCUTCS K Pa3iIMYHBIM
paszenaM IporpaMMsbI ¢ TeM, YTOOBI 0oJiee MOJTHO OXBATUTH MaTepua y4eOHOM TUCITUILIUHEIL.

Ha monroroBky orBera Ha OuneT Ha sk3ameHe otBoautcs 40 munyt. [lpu nposenennu
MIMCEMEHHOTO 3K3aMeHa Ha paboTy OTBOIUTECS 60 MUHYT.

Pezynbrar ycTHOrO (MMCbMEHHOTO) 3K3aMeHa BHIPKACTCS OLICHKAMHU:

Ouenxka «omauuno— om 91 0o 100 6annoe — TeopeTHUECKOE CONEP)KaHUE Kypca OCBOECHO
HOJTHOCTBIO, 0€3 MpoOesioB, HEOOXOIMMBbIE MPAKTHUYECKHUE HABBIKUM PabOThI C OCBOEGHHBIM MAaTepHalioM
copmupoBanbl. Bee mpemycMoTpeHHBIE TIporpaMmoii oOydeHHs ydeOHbIe 3ajiaHus BbINMOIHEHBL Ha
9K3aMEHE CTYJIEHT JIEMOHCTPHUpPYET IITyOOKHe 3HaHWS MPEeTyCMOTPEHHOIO MPOrpaMMoi Matepuara, yMeeT
YETKO M JIOTMYECKH TIOCIIEIOBATEIHHO OTBEYATh HA MOCTABJICHHBIE BOITPOCHL.

Ouenxa «xopowioy — om 81 00 90 6annoe — TEOpETHUECKOE COACPKAHUE Kypca OCBOEHO,
HEOOXOIMMbIE TIPAKTUIECKUE HABBIKK PAOOTHI CPOPMUPOBAHBI, BHINTOIHEHHBIE YIEOHBIE 3a1aHMsT COZIEpKaT
He3HauMTeNbHbIe OIMMOKUA. Ha sk3ameHe CTyleHT JeMOHCTpUpYET 3HAHHS OCHOBHOIO (IIPOTPaMMHOIO)
Martepuaa, JOMyCKaeT HETOYHOCTH TPH OTBETE Ha ITOCTABJICHHBIE BOIIPOCHI.

Ouenka «yoosenemeopumenvno» — om 61 0o 80 6an106 — TEOPETUUECKOE COAEPIKAHNE
Kypca OCBOEHO HE TOJIHOCTHIO, HEOOXOMMbIE MPAKTUYECKHNE HABBIKK PabOTHI chOpMUPOBAHBI
YaCTUYHO, BBHIMIOJHEHHBIE yueOHbIE 3aJaHus cofepKaT rpyOsie ommOku. Ha sk3ameHe cTyneHT
JEMOHCTPUPYET 3HAaHUE TOJBKO OCHOBHOTO Marepuana, OTBETHI COJEp)KaT HETOYHOCTH,
HapyIIeHa MOCIeA0BaTEeILHOCTh U3NI0KEHUS MaTepraia

Ouyenka «neyoosiemeopumenvhoy — om 36 0o 60 6an11086 — TEOPETHUECKOE
Collep’)KaHHWE Kypca HE OCBOCHO, HEOOXOIUMBbIE TPAKTUYECKHE HAaBBIKU pabOThl HE
c(hopMHUPOBaHBI, BHIMOJTHEHHBIC YUeOHBIE 3a/IaHMsI COIEPKAT rpyObie OMMOKH, TOTIOTHUTETbHAS
camocTosTeNbHas paboTa HaJ MaTepuaIoM Kypca He MPHUBEAET K CYIIECTBEHHOMY MOBBIIICHUIO
KadecTBa BBINOJHEHHs y4eOHBIX 3afaHuii. Ha sk3aMeHe CTyNeHT AEMOHCTPHpPYET HEe3HaHHE
3HAUUTENBHON YacTH TMPOTPAMMHOIO MaTepuala, CYIIECTBEHHbIE OMMOKM B OTBETax Ha
BONIPOCBHI, HEYMCHHE OpPHUEHTHUPOBATHCA B MaTepuaje, HE3HAHWE OCHOBHBIX IOHATHU
JUCITUTLIAHBI
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8. Mamepuanvno-mexnuueckoe obecneyenue OUCUUNIUHbL
8.1. Tpebosanusn Kk mamepuanbHo-mexHUUECKOMY 00eCnedeHuIo

Jlnst peanu3anuu pabodel mporpaMMbl TUCIHUIIMHBI UMEIOTCS CTICUAIbHBIC TTIOMEIIEHUS
JUTSL TPOBEJICHUS 3aHSTUN JIGKIIMOHHOTO M CEMUHAPCKOTO THUIA, TPYNIOBBIX U WHAUBHUIYaTIbHBIX
KOHCYJIbTAllMM, TEKYIIEr0 KOHTPOJISI U MPOMEXKYTOUYHON aTTECTallMM, a TAaK)KE MMOMEIEHUsS IS
CaMOCTOSITENIbHOM paboThl M TMOMEIICHUS [UIsl XpaHEHUs U OOCIyXUBaHUS 00OpYIOBaHUS.
CrienuanpHble TIOMENICHHST YKOMIUIEKTOBAHbI CIICIUATM3UPOBAHHONW MeOeNbl0 U TEXHUYECKIMHU
cpelcTBaMU OOy4YeHUs, CIYKallUMHU ISl peAcTaBlieHus: nHGOopMauu O0JbIION ayIUTOPUH.

JUia  mpoBelneHusT 3aHATUM  JIGKIIMOHHOTO THUIIA HUMEIOTCA  JEMOHCTPAaLlMOHHOE
obopyoBaHue.

[Tpu npoBeeHUY 3aHATUH JIEKIIMOHHOTO/ CEMHUHAPCKOTO THITA UCTIONB3YIOTCS:

JIUYEH3UOHHOe NPOSPaAMMHOe 0becneyeHue:

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

- AO «Jlaboparopus Kacnepckoro» -mpaBa Ha mporpamMmmHoe oOecriedenne Kaspersky
Endpoint Security mns Ousneca — CranpapTHblii RussianAHTHBUpYCHOE MpOrpaMMHOE
obecnieuenue Dr.Web Desktop Security Suite.

- OO0 «/lokTop BeO» - mpaBa Ha MCIOJIBb30BaHUE IporpaMmMHoro obecrneueHus: Dr.Web
Desktop Security Suite AutuBupyc + Llentp ynpasienus Ha 12 mec., 200 TTK

€680000HO pacnpocmpansemvle NPOSPAMMbL:

— AcademicMarthCADLicense - MaremMarnueckoe MporpaMMHOE OOecIeyeHue, KOTOpoe
[IO3BOJIIET  BBINIOJIHATH, AHAJIM3UPOBAaTh BAKHEHIIME HMH)KEHEPHBIE pacueTbl W
00MEHUBATHCS UMU;

—  WinZip mist Windows - mporpamm Juist C)KaTHsI 1 PacliakOBKH (aiiiios;

- AdobeReader myist Windows — nporpamma st urenust PDF daitnos;

- ABBYY  FineReader, DjvuReader — npunoxeHuss i paclio3HaBaHMS,
KOHBeHTUpoBaHus u padotsl ¢ PDF u Djvu ¢aiinamu.

— Far Manager - KOHCOJIbHBIN (DailJIOBBIN MEHEKEP ISl OTIEPAIlMOHHBIX CUCTEM
cemeiicrBa Microsoft Windows.

8.2 OcoOenHocTH peaJu3auMy JAUCHUIUIMHBI JJsi MHBAJIWAOB M JHI C
OrPaHUYCHHBIMH BO3MOKHOCTSIMH 310POBbS

JUis CTYAEHTOB C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3JI0pPOBbSl CO3[1aHBl CII€LMaIbHbIE
yCIOBHA JUIs TOJIydeHHs oOpa3oBaHMsA. B 1ensxX JOCTYMHOCTH TIOJIy4€HHs! BBICIIETO
o0Opa3oBaHus 10 00pa3oBaTENIbHBIM IMPOrpaMMaM HHBAIWJIAMU U JIMLAMU C OTPAaHUYEHHBIMU
BO3MOXHOCTSIMH 3/10pPOBbsI YHUBEPCUTETOM 00€CIIEUMBAETCS:

1. AnbprepHatuBHas Bepcus o¢uuuanbHOro caita B cetu «MHTepHeT» mns
CIa00BUIAIINX

2. 115 HBATUAOB C HAPYLIEHUAMU 3peHus (cIaboBUISAIINE, CIIETIbIE)

- NPHUCYTCTBHUE ACCHUCTEHTAa, OKAa3bIBAIOLIET0 OOydaroleMycsi HEOOXOIUMYIO MOMOIIb,
nyOnupoBaHUE BCIyX CIPAaBOYHON HMH(OpManMM O paclucaHUU Y4eOHBIX 3aHATHI; Haau4due
CPEACTB JUIsl YCWIEHUS OCTATOYHOIO 3peHUs, OpailJIeBCKOW KOMIBIOTEPHOW TEXHMKH,
BUJICOYBEIMUUTENEH, TMPOrpaMM HEBHU3YaJbHOTO JOCTyNa K HWH(OpMaluu, MporpamMmm-
CHHTE3aTOPOB PEYU U JPYruX TEXHUYECKHX CPEACTB IpHeMa-niepeaayn yueOHol nHpopManuy B
JOCTYIHBIX popMax Juis CTYJIEHTOB C HapYLICHUSIMH 3PEHUS;

- 3aJJaHMsI JUIS BBITIOJIHEHHS HA SK3aMeHe/3a4eTe 3a4UThIBAIOTCS ACCUCTEHTOM;

- TNHCHbMEHHbIE 33/IaHUs BBINOJHAIOTCA Ha OyMmare, HAJUKTOBBIBAIOTCS ACCHUCTEHTY
00y4JarmuMcs;

3.1n8 WHBAJIMIOB M JIUI C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3[0POBBSl IO CIyXY
(cmabocnplianue, TTyxue):
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- Ha 3a4eTe/IK3aMEHE MPUCYTCTBYET ACCUCTEHT, OKA3bIBAIOLINN CTYACHTY HEOOXOIMMYIO
TEXHHUYECKYI0 TOMOIIb C Y4YETOM HHMBHIYAIbHBIX OCOOCHHOCTEH (OH IOMOTAeT 3aHATh
pabodee MeCTO, IepeIBUraThCsl, MIPOUUTATh U OPOPMHUTH 33/1aHKE, B TOM YHCIIC 3aITUCHIBAS IO
JTIUKTOBKY);

- 3a4eT/?K3aMeH MPOBOIUTCS B MUCHMEHHOH (opme;

4. JIas MHBAJUIOB W JIMI[ C OTPAaHMYCHHBIMH BO3MOXXHOCTSIMH 3JIOPOBBS, MMEHOIIUX
HapyIIEHHUs] OIOPHO-ABUIaTEIFHOTO armnapara, CO3/1aHbl MaTepHATIbHO-TEXHUYECKHE YCIOBHS
00eCIIeUnBAIOIINE BO3MOXKHOCTh OCCHPEMSITCTBEHHOTO JOCTYIa OOY4YaloluXcs B y4eOHbBIC
HOMEIIeHUs, OOBEKTY MHUTaHUs, TyaJeTHbIE M JpPyrHe IMOMEIIEHHsS YHHBEPCUTETa, a TaKXKe
npeObIBaHUS B YKa3aHHBIX MMOMEIICHHSIX (HAIWYHe PACIIMPEHHBIX JBEPHBIX TPOEMOB, OPYYHEH
U JIPYTUX TPUCTIOCOOICHHIA).

- TUCbMEHHBIC 33JaHUs BBINOJHAIOTCA HAa KOMIIBIOTEPE CO CIEHUATN3MPOBAHHBIM
NPOrpaMMHBIM 00€CIICUCHHEM HJIH HaIMKTOBBIBAIOTCS ACCUCTEHTY;

- TI0 JKEJIaHUIO CTYAEHTA YK3aMEH IPOBOAUTCS B YCTHOH (hopme.

OOyyaromyecs: U3 YMCIIa JIUI] C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMU 3JI0POBbSI 00CCIICYCHBI
JIEKTPOHHBIMU 00pPa30BATENFHBIME pecypcamMu B (OpMax, aJanTHPOBAHHBIX K OTPaHHYCHUSAM
UX 3710POBbSL.
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JINCT UBMEHEHUI (IONTOJIHEHUI)

B paboy4yro MMporpamMmy Mo JUCHUILIUHE «AJre0pa, TeOMETpUs U TOMOIOTHS
1o Harpasnenuo moArotoBku 09.03.01 — MadopmaTnka 1 BHIYUCIUTENbHAS TEXHUKA
(ITpoduib: ABTOMATH3UPOBAHHBIE CHCTEMBI 00pa0OTKM MH(OPMAITUU U YIIPABIICHHUS )
Ha __ y4ueOHBbIH roa

HepequL BHOCHMBbIX

Neni/m iaement (myHkt) PII . .
(nynier) P U3MeHEeHHH (J10MoJTHeHuil)

IMpumeuanue

OOcyxeHa 1 peKOMEH/J0BaHa Ha 3acefaHuu Kadeapsl anreOpsl U auddepeHaabHbIX
ypaBHEHUH MTPOTOKOI Ne or" " 20 T

3aBenyromuii kageapou /1
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IIpunoxenne 1

Pacnpenesienne 6a/1J10B TeKylero 1 pyoe;kHOro KOHTPOJIst

M Buo konmponsa Cymma barnos

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

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

2. Texkywquii KonmpoJiv: 00 30 6annoe | 0o 10 o. 0o 10 o. oo 100.
Omeem na 5 eonpocos om () 0015 6. om () 0o 56. om0 0056. | om0oo 56.
[TonHbIN paBUIBHBIN OTBET | 10 15 GaymoB 5 Oaiu1oB 5 OaJuIoB 5 OamoB
Hemonneriii mpaBUIIbHBIN or 3 nol5 ©. or 1 mo 50. or 1 no 50. or 1 1o 50.
OTBET
OtBer, comepxKarimit 00. 00. 00. 00.
HETOYHOCTH, OIIHOKH
Bovinonnenue om 0 0o 100. om () 0o 36. om 0 0o 36. om 0 0o 46.
CamocmoamenbHvlx
3a0anuil (pewienue 3aoay)

3. | Pybescuwtiit Konmpow 00 30 6annoe | 0o 10 o. 00 10 o. 00 10 6.
TECTUPOBaHUE ot 0- no 156. ot 0- 1o 50. ot 0- 10 56. | ot 0- 10 50.
KOJJIOKBUYM ot 0 10 150. ot 0 510 56. ot 0 10 5 6. ot 0 10 56.

4. | Hmozo cymma mekyuiezo u
PY0exrcHo20 KOHmpoaa 0o 70 6annoe | 0o 23 d6annoe | 0o 23 6annoe | 0o 24

oannos

5. IlepBolii 3Tan (6a30BbIil)

YPOBE€HBb) — OLICHKA He MeHee 360. | He meHee 1206. | He MeHee HE MEHee
«YAOBJICTBOPUTEJIbHO) 126. 126.

6. Bropoii 3Tan Mmenee 7006.

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

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

IIkana oyenuganusn naanupyemuix pe3yabmamoe 00y4eHus

Texymuii 1 py0exHbIil KOHTPOJIb

Cemectp [lIxana oueHUBaHUsA
0-35 GamnoB 36-50 6amioB 51-60 6amnoB 56-70 GamnoB

YactuuHoe [Tonnoe umu | [lonnoe nmu | [lonnoe mnoceuenue
MOCEIICHUE YaCTUYHOE YaCTUYHOE ayJIUTOPHBIX
ayJIUTOPHBIX MOCEIICHUE MOCEILICHHE 3aHATUH.
3aHSATUH. ayIUTOPHBIX ayJIUTOPHBIX [TonHoe BbITIOJIHEHUE

1 HeynoBnerBopu- | 3aHsatuii. YacTuuHOE | 3aHIATHH. MPaKTUYECKHUX padoT.
TEJIbHOE BBIIIOJITHEHUE [TonHoe Brinosninenue
BBIIIOJIHEHHE MIPaKTUYECKHUX BBIIIOJIHEHHE KOHTPOJIbHBIX DPaboT,
MPaKTUYECKHUX pabot. BrinonHeHue | MpakTUUECKUX TECTOBBIX  3aJaHUM,
pabotr.  [lmoxas | KOHTPOJIBHBIX paboT. OTBETHI Ha
MOATOTOBKA K | pabor, TECTOBBIX | BrImosiHeHnue KOJUIOKBUYME Ha
OalIbHO- 3a/laHUi, OTBETHI Ha | KOHTPOJIbHBIX OLICHKY «OTJIMYHO.
PEUTHUHTOBBIM KOJUIOKBUYME Ha | paboT, TECTOBBIX
MEPOIIPUATHSIM. OLICHKY 3a/1aHHUM, OTBETHI
Crynent HE | «yJIOBJIETBOPUTE- Ha KOJUIOKBHUYME
JIOIyCKAeTCsl K | JIbHOM. Ha OLICHKY
MIPOMEKYTOUHOMN «XOPOLIOY.
aTTecTaluuu

HpOMe)KyTO‘IHaSI arrecranud
Cemectp [lIkana oueHUBaHUs
Heynosner- Y 10BIIETBOPUTEIILHO Xopouio OTan4HO
BOPHUTEIHHO (61-80 6amnoB) (81-90 6annoB) (91-100 6amnoB)
(36-60
0aJlIIoB)

Crynent Crynent umeet | Crynent umeer 51-60 | CtyneHT  umeer
umeer 36-60 | 36-50 OGammoB mo | bamnmoB mo wuroram | 61-70 GamnmoB Mo
OaioB M0 | UTOTaM TEKYIIEro | | TeKYIIEro U | UTOTaM TEKYIIETO
UTOraM pyOeKHOTrO pyOeKHOTO " pyOexHoro

1 TEKYyIIEro ¥ | KOHTPOJIS, Ha | KOHTPOJIS, Ha | KOHTPOJI, Ha
pyOeKHOTO JK3aMEHe Jlan | DK3aMeHe Jan | SK3amMeHe Jan
KOHTpPOJIA, Ha | HOJIHBIM OTBET Ha | MOJHBIM OTBET Ha | MOJHBIA OTBET Ha
9K3aMEHE He | OIMH  BONPOC M | OIMH  BONPOC U | OAMH BONPOC H
Jan  TOJHOTO | YaCTHYHO YaCTUYIHO YaCTUYHO
OoTBeTa HHU Ha | (IOJHOCTHIO) OTBETHI | (TOJTHOCTHIO) OTBETHII | (TIOTHOCTHIO)
OJIMH BOIIPOC, | HA BTOpOM, a mpumep | Ha BTOpoil. Ilpumep | oTBeTHN Ha

HE clenan | cliesiaH He BEPHO. C/IeTaH BEPHO. BTOpOM, U TpUMEp
puMep. CclenaH

CryneHr umeer | CtynaeHt UMeeT | MPaBUIIBHO.
CryneHt 46-60 OGammoB mo | 61 — 65 OamnoB mo | Unum ke cTyneHT
uMeer UTOTaM TEKYILEro M | uToraM TeKyllero u | Ha o0a Bompoca
36-45 0GamioB | pyOeKHOTO pyOexHOTO OTBETHJI BEPHO, a B
o UTOraM | KOHTPOJI, Ha | KOHTPOJI, Ha | 3a/1aue, €CThb
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TEKyImero "
pyOeKHOTO
KOHTpOJISI, Ha
DK3aMEHE Jan
IOJHBIM OTBET
TOJIBKO Ha
OJIUH BOIIPOC,
a npuMep
cIejaH
HETPaBUIIBHO.

HK3aMeHe
MOJHBIA  OTBET Ha
OIMH BOIPOC  WIHU
YaCTUYHO OTBETHJ Ha
oba  Bompoca, a
npuMep He CJIeNIaH.

an

CTygeHT wuMeeT 10
UTOTaM TEKYILEro |
pPYOSKHOTO KOHTPOJIS
61-70  GamnmoB  Ha
9K3aMeHe He  Jal
MOJTHOTO OTBETa HU
Ha OaMH Bompoc. B
pelIeHHH  [pUMepa
ecTh rpyoOast ommoOKa,
KOTOpasi MOBJIMSIA Ha
OTBET,  BCJICJICTBUE
4Yero MpuMep CHeNaH
HE BEPHO

SK3aMeHe nai
HOJIHBIM OTBET Ha
OIVH BOIIPOC "

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

Crynent umeer 66-70

0auioB 1O MTOTaM
TEKYIIEeTO u
pyOexHOTO

KOHTPOJIS, Ha
IK3aMeHe nan

MMOJHBINA OTBET TOJIBKO
Ha oJuH Bompoc. B
puMepe €CTh
HETOYHOCTHU, KOTOpbIE
HE  TIOBIHMSUIM  Ha
OTBET.

HETOYHOCTH,
KOTOpbIE
MTOBIUSIIN
OTBET.

HC
Ha
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