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1. Heanb n 3axa4m 0CBOCHUS AUCHUILINHBI.

OnHOM M3 LEHTPANbHBIX JAUCHUILUIMH MAaTEMAaTUKU SBISETCA anredpa U ee MPUIIOKEHUs.
Ee snemeHTHl M3y4aroTcsi, HauMHas CO LIKOJIBHOIO Kypca MaT€MaTUKH KOHYasl Mporpammon
By3a. [ TaBHBIMU LETSAMH TUCHMIUIHHBI «ANre0pa, TEOMETPHsI M TOTIOJIOTHS), TIPENnoJaBaeMoil Ha
MEPBOM KypcC, SIBISIETCS MEepBOHAYaIbHOE H3YYEHHE OCHOBHBIX aIreOpanvyeckux CTPYKTYyp M
nanpHelmue (OpMUPOBAHHE y CTYAEHTa aire0panyeckoro abCTPaKTHOTO MBIIUICHUS, Tak
HEOOXOIUMOT0 B CBSI3U C MPOUCXOIALICH MaTeMaTU3aluel BCeX OTpaciei 3HaHUs.

[Ipy m3ydyeHuHu Ha MEpPBOM Kypce AUCLHUIUIMHBI «Airedpa, reoMeTpuss U TOMOJIOTHUS»
3aKJIaJbIBAIOTCSI M PAa3BUBAIOTCS OCHOBBI TaKWX aOCTPAaKTHBIX PAa3/IeNOB Kak TEOpUs TPYI,
KOJIELl, TOJE€M M BEKTOPHBIX MNpOCTpaHCTB. CTYAEHT JODKEH 3HAaTh OCHOBHBIE METObI
dopmanuzanuy, ajarOpUTMH3ALMK W peau3alMd YUCICHHBIX, MaTeMaTHYEeCKUX MOJeNeil;
JIOJDKEH BJIQJETh MaTeMaTUYECKUMHM METO/IaMU aHAJIM3a U CUHTE3a ONTHMU3ALIMOHHBIX CHCTEM.
Pemennio yka3aHHBIX TpOOJIEM CIIOCOOCTBYET JHCHMIUIMHA «Ajredpa, TeOMETpUs H
TOIOJIOTUS».

Henu oucyunnunvl:
* mosiyueHue 0a30BBIX 3HAHWUU MO ainredpe: OmMpenenuTeNnd, MaTpuuHas anredbpa U pelieHue
CHUCTEM JIMHEWHBIX YpPAaBHEHWI, KOHEYHOMEpHBIEC JMHEHHbIE NPOCTPAHCTBA U JIMHEWHbIE
OIIepaToOpbl, OCHOBHBIE CTPYKTYPBHI COBPEMEHHOH anreOpbl, OWIMHEWHBIE W KBaJpaTUYHbIC
¢dopMbl;
* [I0JIy4E€HHUE 3HAHUN 110 TEOMETPUH;
* (hpopMHpoBaHME YMEHMHM M HABBIKOB IO MCIOJH30BAaHUIO JIOTMUECKOTO arrapara B MIpolecce
o0Oy4deHus;
* MOJIY4YEeHHE MIPEICTaBICHH O IpobieMax 000CHOBAHUSI MAaTEMATHKU;
* pa3BUTHE JOTUYECKOTO MBIILJICHNUS;
sopMUpOBAHHE  HUCCIEIOBATENBCKUX  yYMEHUU  OOIIEHAYyYHOro,  CIEUUATHU3UPOBAHHOTO
MaTeMaTHUYeCKOIr0 M METOAMYECKOT0 XapaKTepa;
*(popMUpPOBaHNE HABBIKOB BJIA/JICHHS COBPEMEHHBIMU METOJAaMHU aHaJIM3a HayYHOM W Hay4dHO-
METOUYECKON JTUTEPATYPHI.
3aoauu oucuunaumnsl:
® 3aJI0’KUTh Oa30BbIE 3HAHUS, HEOOXOAUMBIE /Il OCMBICIIEHUSI MAaTEMaTUUECKUX U JUCLUILINH;
® YCBOCHME CTYJEHTaMH OCHOBHOT'O TEOPETHYECKOI0 MaTepuasa Kypca;
e BJIaJIcHHE aOCTPAaKTHBIMU MPUEMaMU IIOCTPOEHUS AJIreOpanvecKiX CTPYKTYp C 3aJaHHON
CHCTEMOM onepanui;
e BJAJICHHE aNTeOpOil MaTpPHII;
e cB00OOJIHOE OOIIEHUE CTYIEHTOB C JTMHEHHBIMU POCTPAHCTBAMH U UX IPE0OPa30BaHUSIMM;
e BIIAJICHHE 3HAHUSIMH 110 KBaPaTUYHBIM (hopMaM;
e 3HAaHME TEOPUHU KPUBBIX U MOBEPXHOCTEHN BTOPOrO MOPSIKA;
® YCBOCHHE CTYJIEHTaMU MPOCTEUIIINX 3a7a4 AHATUTUYECKON Tr€OMETPHUH;
e chopMHpPOBaATh YMEHHs MPHUMEHATH MOJYyYCHHbIE 3HAHUS JUIS pEIIeHUs aareOpanyeckux U
TEOMETPUUECKUX 3a7ay;
e chopMHpPOBATh HABBIKK MAaTEMAaTUYECKOIO MOJIEIMPOBAHUS MBICIUTEIBHOIO Ipolecca B
Pa3IMYHBIX TPEIMETHBIX 00JacTAX;
e crnocoOcTBOBaTh ()OPMUPOBAHMIO HABBIKOB pabOThl C y4yeOHOM, HAyyHOM U HaydHO-
METOANYECKOU JINTEPaTypoOil;



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

2. Mecto aucuunjuHbl B cTpykrype OIIOITI BO
JucuuruimHa «Anrebpa, TEOMETpHs ¥ TONOJOTHS»  SBISETCA  JAUCHUILTUHON
oOs3arenpHoi wactu bioka 1 (51.0.04.02) ocHOBHOI 00pa3oBaTeabHOM IPOrpaMMBbl 110
HaIIpaBJICHUIO  IIOJArOTOBKH 09.03.01 MHWudopmaTika W BBHIYKCIUTENbHAS TEXHHUKA.
Ee BkmioueHune B y4yeOHBIM IUIaH C TEPBOIO CEMECTpa IEPBOIO Kypca OINpENeNseTcss TeM
(dakTOpoM, UYTO ¢ Kypca BbICIIeH anreOppl M AHAIUTHYECKOM TIeOMETpUU HAYMHAETCS
MaTeMaTH4ecKoe 00pa30BaHue M0 IPYTUM JAUCLUIIIMHAM.

3. TpebOoBaHus K pe3yjbTATaM OCBOEHUS COAEPKAHUA TUCHUIIHHBI.

B coBokynmHocTH ¢ apyrumu  guctuiummHamu  npoduiis  «IIporpammHOoe obecrieueHue
CPEIICTB BBIYUCIUTEIHPHON TEXHUKA M aBTOMATHU3WPOBAHHBIX CHUCTEM) TUCIUIUIMHA «AJredpa,
reoMeTpusi W TOMOJIOTHS» HampaBieHa Ha (GOPMHPOBAHUE o0OuienpodeccuonHanbHoul
komnemenyuu (OIIK) B coorBerctBuu ®I'OC BO 3++ u OIIOIl BO no HampaBieHuto
noarotoBku 09.03.01 MudopmaTika v BbIUMCIUTEIbHAS TEXHHUKA (KBalU(UKAIMs (CTETEHBIO)
«OakamaBpy»):

Cnoco0eH MpPUMEHSITh ECTECTBEHHOHAy4YHble M OOIICHH)KEHEPHbIE 3HAHMS, METObI
MaTEeMaTUYeCKOT0 aHajdu3a M MOJEIUPOBAaHUS, TEOPETUYECKOr0 U OIKCIEPUMEHTAIBHOTO
uccieoBanmsl B mpodeccuoHanbHol aesrensHocty (OIMK-1).

WNunukatopsr noctmxenus kommerenuuu OITK-1:

- CHOCOOEH OCBOUTH OCHOBBI BBICIIEH MaT€MaTUKH, (U3UKHU, OCHOBBI BBIYMCIUTEIIHHON
TEXHUKU U nporpammupoBanus (OITK-1.1);

- CHocobeH pemarb CTaHAAPTHBIE MNPOPECCHOHANbHBIE 3aJayd C MPUMEHEHUEM
€CTeCTBEHHOHAYYHbIX U OOLIEHMH)KCHEPHBIX 3HAaHUI, METOJ0B MaTeMaTHYECKOro aHalu3a U
MoaenupoBanus (OI1K-1.2);

- cIOCcOOEH MPUMEHUTh HAaBBIKM TEOPETUUECKOT0 U SKCIIEPUMEHTAIBLHOIO UCCIIEI0BaHUS
00BEeKTOB IpodeccnonanbHol nestensHocTH (OITK-1.3).

B pe3ynbrare ocBOEHUS JaHHOM NUCHUIUIMHBI O0YYaroMics TOIKEH:

3HaTBh: OCHOBHBIE MOHATUS W pPE3yabTaTbl MO anredpe (Teopus MaTpHL], CHUCTEMBI
JMHEHHBIX ypaBHEHUH, JIMHEIHbIE MPOCTPAHCTBA U JIMHEWHbIE MPeoO0pa3oBaHUs, COOCTBEHHbBIE
BEKTOPHI U COOCTBEHHbIE 3HAUECHUS, KBaJpaTUUYHbIE (JOPMBI, OCHOBBI TEOPUHU TPYII U KOJIEL);
NpoCTeNIINe NOHATUS aHATUTUYECKON M JudQepeHnanbHO reoMeTpuu (BEKTOPHI U Ollepalun
HaJ HUMH, CKaJIIPHOE U BEKTOPHOE IIPOU3BEACHUE BEKTOPOB, MpsIMasl JIMHUS HA IUIOCKOCTH U B
IPOCTPAHCTBE, IUIOCKOCTh B MPOCTPAHCTBE, HOpPMaldb U OMHOpPMaib, KPUBH3HA M Kpy4yeHUE
TUIOCKOM KPHUBOIA).

¥Ymerb: pematb CUCTEMBI JIMHEHMHBIX YPaBHEHHM, BBIUHCIATH  OIPEIECIHUTENN,
KAaHOHMYECKUI BUJ MaTpPHUIl JUHEHHBIX ONEpPaTopoB, IPOBOAWUTH ONEPALMHM HAJ MATPULAMU U
HaxOJIUTh WX PAHT, PEIIaTh 3a/1a4M aHATUTUYECKON IeOMETPUM Ha IUIOCKOCTH U IPOCTPAHCTBE,
KJIaCCU(UIIUPOBATh alredpandeckue CTPYKTYpbl, BBIYUCIATH 0a3uC U pa3MEepHOCTh JTUHEHHOIO
IIPOCTPAHCTBA, IPOBOAMUTH ONEpPALMU HaJ JMHEWHBIMH TOJAIPOCTPAHCTBAMHU,  HAXOIUTh
KaHOHWYECKHH W HOpPMAaJbHBIA BUJ KBaJApaTUYHBIX (POPM, HAXOAUTh COOCTBEHHBIE BEKTOPHI U



COOCTBEHHBIE 3HAYCHMs JIMHEHMHOTO NpeoOpa3oBaHMs, BBIYUCIATH KPUBH3HY U Kpy4deHHE

KPUBBIX.

Baaners: mMerogamMu TUHEHHOW anreOpbl, aHATHUTHYECKON TeOMETPUH, MAaTEMaTHYECKOTO

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

arrmapaToMm TEOpHUH KPpHUBBIX U HOBerHOCTeﬁ.

4. CopepixaHue H CTPYKTYPa AHCHUILIUHBI

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 KOHTPOJISI
(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. JIEKPEMEHT.

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 METOJIbI BBIYMCIICHUSI. 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.

MaTpHIbI.
Meroasl  BBIUHCIIEHUS
panra Matpunpbl. OOmas cxema
HCCIEAOBAHUS CHUCTEM JIMHEHMHBIX
ypaBHeHuii. Teopema Kponekepa-




Kanenmn.

Bekrophnast anrebpa.

CucrteMbl KOOpJHWHAT.

orn€palii HaJd HHUMH.

Bexkropsl,
Cucrema
BEKTOPOB. JIMHENHAsI 3aBUCUMOCTb.
Panr u Gasuc cucTtemMbl BEKTOPOB.
CkainsipHoe, BEKTOPHOE u
CMEILIaHHOE IIPOU3BE/ICHUE

BCKTOPOB.

OIIK-1

K, KP, PK, T,
YO

Jluneiinoe
MIPOCTPAHCTBO u
JIMHEWHOE
npeoOpa3oBaHue
BEKTOPHBIX
MIPOCTPAHCTB.

Jluneiinoe (BEeKTOpHOE)

MIPOCTPAHCTBO. bazuc u
pasmepHocts.  Omepanuu  Haj
MOANPOCTPAHCTBAMH.  EBKIUIOBO
npocTpancTBo. OpTOroHaNbHBIE U
OPTOHOPMHUPOBAHHBIE 0a3uCHI.
Marpuna JIMHEUHOT'O
npeoOpa3oBaHuUs. CobcTBeHHbIE
3HAYEHUSI U COOCTBEHHBIE BEKTOPHI

JTUHENHOT0 MpeoOpa3oBaHus.

OIIK-1

K, KP, PK, T,
YO

KBagparnunsie
(bopMBL.

KBanpatuunbie ¢GopMbl, paHr u
Marpuna. [IpuBenenune
bopmbl K
KaHOHMYECKOMY U HOPMAJIbHOMY
BULY. Meton

IlomoxurenbHO

KBaJI[paTUYHOMN

Jlarpanxa.
OIlpe/IeIICHHbBIE
KBaJpaTU4Hble  (HOpMBL.  3aKOH
nHepuuu. Kpurepuit Cunbsecrtpa.

OIIK-1

K, KP, PK, T,
YO

[IpsiMast 1 TUIOCKOCTH B
IIPOCTPAHCTBE.

Henenue
OTHOIICHHNU.

OTpe3ka B  JIaHHOM
[Ipsimas Ha
IUIOCKOCTH.  PaznuuHble  BHJIBI
YpaBHEHUS NPSIMOM Ha IJIOCKOCTH.
PaccrossHue OT TOUKM 1O TPSAMOM.
B3anmHoe pacnosiokeHue — IByX
NpsMBIX. YpaBHEHUE MpPsAMON U
TUIOCKOCTH B IIPOCTPAHCTBE.
B3anMmHOe pacnonoxkeHue AByX
NpAMBIX, MOPSIMONM M TIJIOCKOCTH,

JIBYX TJIOCKOCTEW B IPOCTPAHCTBE.

OIIK-1

K, KP, PK, T,
YO

10

Jluaum n MMOBCPXHOCTHU
BTOpPOTI'O nopAAKa

Onnurnc, runepOona, mapadoia U UX
KaHOHMYECKHE YPaBHEHUS, BBIBOJI.
O0mee

Knaccudukanus I1BII.

ypaBHEHHE.

OIIK-1

K, KP, PK, T,
vyO

11

OeMeHTHI TOMOJIOTUH.

[Inmockne ¥  TPOCTPaHCTBEHHBIE

kpuBble. Hopmanb, OuHOpMab,
KpPUBU3HA M KpPYYEHHE IUIOCKOU

KpUBOH. DJIEMEHTHI TOTIOJIOTHH.

OIIK-1

K, KP, PK, T,
YO




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

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

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

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

CTpyKTypa ¥ CUMNIMHbI

Taéauua 2. Oowas mpyooemxocms oucyuniunvl cocmagisem 3 3.e0.(108 uacos)

TpynoeMKOCTh, 4acOB / 3a4ETHBIX €IHMHHI]

Bun padore: I cemectp BCETO
OO6m1asi TPy10eMKOCTh (B Yacax) 108 108
KonrakTHas pa6ora (B yacax): 34 34
Jlexyuonnwvie 3auamus (J1) 17 17
Ilpaxmuueckue sanamus (113) 17 17

Cemunapckue 3auamus (C3)

He npeoycmompenul

He npeodycmompeHnul

Jlabopamopuwsie pabomut (JIP)

He npeoycmompeHnul

He npedycmompeHnul

CamocrosiTesibHas padoTa (B yacax), B TOM
4yucJie KOHTAaKTHasi padora:

47

47

Pacuerno-rpaduueckoe 3aganue

He npedycmompenul

He npeodycmompenul

Pedepar (P) He npeoycmompenwvl | He npedycmompenvl
Occe (D) He npedycmompenwt | He npedycmompenwi
Kontposnbnas padora (KP) 12 12
CaMocCTOsITEIbHOE U3YUECHHE Pa3/IeNIOB 35 35

Kypcosoii npoext (KII), kypcosas pabora (KP)

He npedycmompena

He npedycmompena

IToaroroBka u IMMPOXOKIACHUC HpOMe)KYTOqHOﬁ
arTrecranuu

27

27

Bua npoMeKyTo4HOM aTTeCTALMHU

IK3aMeH

IK3aMeH

Taoauua 3. Jlekyuonnvie sansamus

Ne Tema
n/n
1 cemecTp
1 Anrebpanueckue CTpyKTYpBI C OIHOM U ABYMsI OMHAPHBIMU OIEPALIUSIMH.
Lenv u 3a0auu uzyuenus memuvl — 1aTh ONPEACICHHUS MOHATUI IPYMIIbI, TOATPYIIBI, a0eNeBOM
IpyNIbl, KOJbLA, ACIUTENEH HYIs B KOJIbLIE, MOJISI M XapakTepucTuku noss. Ilpusectn
PUMEpBHL.
2 Teopus marpun. [lepecTaHOBKH U TOACTaHOBKH.

Lenv u 3a0auu uzyyenus memsvl — N3y9UTh MATPHIIBI U OTIEPAIIMN HAJl HUMH, OOpaTHAs MaTPHIL..
O0603HaYUTh CBOMCTBA, KOTOPHIMH OO0JIAIalOT OIepanuyd Haj MaTpuiamu. Jlath omnpeneneHus
MOHSATUN TEepecTaHOBKa, MOJCTAHOBKA, WHBEPCHUSI B MEPECTAHOBKE, TPAHCIO3ULHUS, YETHOCTb,
YMHO>KEHHE MOJCTAHOBOK, JAEKPEMEHT, LIMKINYECKask MoACTaHOBKa. HayuuTs pemars npumepsl
10 JJAaHHOI TeMme.




3 Cucrems! muHelHbIX ypaBHeHu# (CJIY) 1 MeTObI MX PElLICHUS.
Lenv u 3a0auu u3zyuenusi memvl — W3ydnTh Meron laycca um ¢opmynsl Kpamepa s
HaXO0X/IEHUS PELIEHUsI CUCTEMbI. PaccMOTpeTh MaTpUUHBIM METOJT PELLIEHUS] CUCTEM.

4 Teopust onpeaenuTenei.
Lenv u 3a0auu uzyuenuss memvl — BBECTH TOHATUE ONPEACTUTENS n-TO MOPsAKa, MUHOPBI U
anredpanveckue aonogHeHus. M3yuuth cBOMcTBa ompexaenurens. PaccMoTpers MeTozsl
BBIYMCIICHUS OIIpeiesIuTeNel BeicnX creneneil. [lokaszaTe Ha mpumepe.

5 JIuneitnas 3aBucumocts. MccnenoBanue CJIIY.
Lenv u 3a0auu uzyuenuss memvl — u3yduth Kputrepuit comectnoctu CJIY (teopema Kponekepa-
Kanemnn), ogaopoausie CJIY u QyHmnameHTanbHylo cucreMy peuieHuid ogHopoanoit CJIV, a
TaKkXke cxemy uccienoBanus cucreM. ChopMyarpoBaTh U J0Ka3aTh TEOPEMY O YHCIE PELICHUN
OCP

6 BekTopHnast anreopa.
Llenv u 3a0auu u3zyuenuss memsvl — WU3yYUTh TOHSATHS BEKTOPbl W ONEpallMd HaJ HUMH,
KOJUIMHEapHbIE U KOMIUIAaHAPHbIE BEKTOPA, paBHbIE BEKTOPHI U JIJIMHA BEKTOpa. BBecTr nmoHsATHs
CKaJISIPHOTO, BEKTOPHOTO M CMEIIAHHOIO IIPOM3BEJIEHUS BEKTOPOB U €ro cBoOiicTBa. BriBecTH
bopMyiy Ui HAXOXKJIEHUS! CKAJIIPHOI0, BEKTOPHOI'O M CMEIIAHHOTO IIPOU3BEIEHNS BEKTOPOB B
KOOpIMHATHOHN (opMme. BBECTH MOHSATHE MPABOI TPOUKH.

7 JluHeitHOe MPOCTPAHCTBO U JUHEHHOE MpeodpazoBaHNe BEKTOPHBIX MPOCTPAHCTB.
Lenv u 3a0auu uzyuenus memsvl — O0ams onpeoeieHue JUHeUHO020 Npocmpancmea, bazuca u
PA3MepHOCmU  TUHENHO020 NPOCMPAHCMed, JUHeliH020 Npeobpaz0eanus, onepayuu Hao
JUHEUHLIMU NPOCMPAHCMBAMU U ONEPAMOPAMU, OPMOLOHANIbHLIN U OPMOHOPMUPOBAHHBIU
eexmop u bazuc. /lamv meopuro Eexnudosea npocmpancmaa.

8 KBanpatuansie (GopmblI.
Llenv u 3a0auu usyyeHus: memvl —IaTh OIPENEICHUE MOHATUS KBAAPATUYHOH (OpMEI, ee
KaHOHMYECKHUI U HOpMalbHbIA BUJ. HayunTh NpUBOJUTH CUCTEMY BEKTOPOB K TJIABHBIM OCAM U
pelaTh 3aJaHus 10 JaHHOU TeMe.

9 [Tpsimast ¥ JIOCKOCTB B IPOCTPAHCTBE.
Lenv u 3a0ayu uzyyeHus memvl — U3y4UTh PA3TUUHBIC BUABI YPAaBHEHHsS IPSIMOUN Ha IIIOCKOCTU
U TUIOCKOCTH B NIPOCTPAHCTBE, a TAKXKE OTKJIOHEHHUE TOUKHU OT MPSIMOM U OT MJIOCKOCTU. BriBecTu
yCIIOBUE MapajyIeIbHOCTH M TMEPHEHAUKYISIPHOCTH MPSAMBIX Ha IJIOCKOCTH U IUIOCKOCTEH B
IPOCTPAHCTBE, Yrojl MEXAY HpPSIMBIMH B IMPOCTPAHCTBE M IIOCKOCTAMH, a TaKXKe YCIOBHS
NapajuIeIbHOCTH U NEePIEHANKYISIPHOCTH.

10 | JIuHMM U TOBEPXHOCTU BTOPOTO MOPSIIKA.
Lenv u 3a0auu uzyuenus memor — n3yunth KBII u IIBII, ux unBapuantsl u tunsl. Hayuuts
npuBoauTs KBII u I1BII k kanHoHMYeCKOMY BUAY.

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

Taoauna 4. I lpakmuuecxkue 3anamus
Ne Tema
n/n




1 cemectp

1 Onpenenurenpb 2-1o U 3-T0 MOPAIKOB.
2 Marpuiisl. Oniepanuu Hajg MatpuriaMu. CBOKCTBA Oiepalui.
3 IIepecranoBku. Yetnocts. MHBepeus. TpaHcno3unus B IEPECTaHOBKE.
4 [ToacranoBku. YeTHOCTh. Y MHOKEHHE MOJICTaHOBOK. CBOMCTBA. JleKpeMeHT
5-6 Mertoasl pemennst CJIY: meton [Maycca, hopmyner Kpamepa.
7-8 Omnpenenurens n-ro nopsiaka. CBoiictBa. MUHOpPHI U anredpanveckue TOTOTHEHUS.
9-10 | MeTtoabl BEIUMCIIEHUS ONPEAECIUTENEH BHICIINX TOPSAKOB.
11 OOparHast MaTpuIia U CIIOCOOBI €€ HaX 0K ICHHS.
12 MartpuuHslii cr1oco0 perieHus: CUCTEM JIMHEHHBIX YPaBHEHHH.
13 JIuHeHAs 3aBUCIMOCTh COBOKYITHOCTH CTPOK (CTOJIOIIOB).
14 Panr matpuisl. MeTopl BHIYUCIICHHS paHTa MaTPHIIBI.
15 HccnenoBanue cucrem MHEMHbIX ypaBHeHU. Teopema Kponekepa- Kanemnm.
16-17 | OnHopoanble cucteMbl. @yHameHTalIbHAsA cuctema perienuii (OCP).
18 Bexkrtops! u onepanuu Haj HUMU. JInHeliHas 3aBucuMOcTh. CBOMCTBA.
19 Panr u 6a3uc cucTeMbl BEKTOPOB.
20 CkansipHo€e MpOU3BEIEHUE BEKTOPOB.
21-22 | BekTopHOE U CMEIIaHHOE POU3BEIEHUE BEKTOPOB.
23-24 | JluneitHoe apudmeTHdeckoe MpocTpaHcTBO. JIMHelHoe (BEKTOpPHOE) MPOCTPaHCTBO. baszuc u
Pa3MepHOCTb.
25 ITonnpocrpancrBo. Cymma u nepeceuenue noanpocrpaicts. @opmyia ['paccmana.
26 EBknunoBo mpoctpancTBo. OpTOroHalbHBIE W OPTOHOPMHUpOBaHHBIE Oa3ucel.  [Iporecc
OpPTOTOHAJIU3ALINH.
27-28 | Ilpsamas Ha MmIOCKOCTH. Pa3znuuHble BUIBI ypaBHEHHUs NMPSMOM Ha IIOCKOCTH. PaccTostHue ot
TOYKH J0 MPSIMOI.
29 [InockocTh B ipocTpaHcTBe. Pa3nuuHble ypaBHEHUS MIIOCKOCTH.
30 VYroa Mexay IIOCKOCTSIMU. Y CJIOBHSI MAPAIIEIIBHOCTH U MEPIEHIUKYISIPHOCTH INIOCKOCTEH.
31 [Ipsmas B mpoctpanctBe. Ilpsmas W mIOCKOCTH B MpocTpaHcTBe. KaHoHuueckoe U
napaMeTpruuecKre ypaBHEHHUsI IPSMO.
32-33 | OKpyXHOCTh, IJUIUIC, Tapadosa u rurnepobona. Kanonndeckoe ypaBHEHHE, HYKCIICHTPUCHUTET,
TUPEKTPUCHL U (POKYCHI.
34 [ToBepxuoctu Broporo nopsaka (I1BIT). Obmee ypaBuenue. Hekoropsie Bunbl [1BI1.

Ta6auua 5. Jlabopamoprvie pabomel no oucyuniune (MOOY0) — He npedycMompeHbvl

Tabauna 6. Camocmosmenvroe uzyuenue pazo0enos OUCYUNIUHBL.
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BOHPOCLI, BBIHOCUMBbIC HA CAMOCTOATEC/IBHOC U3YUCHHUC

n/n
1. JluneitHoe npeoOpa3zoBaHUE BEKTOPHBIX IPOCTPAHCTB. MaTpuiia TMHEIHOTO MPeoOpa3oBaHuUs.
2. CoOcTBEeHHBIE 3HAYCHUS U COOCTBEHHBIC BEKTOPHI JINHEHHOTO MpeoOpa3zoBaHUsl.
3. KBanpatuunbie ¢opmbl, panr u Martpuna. [IpuBenenue kBaapaTHuHOM (QOpPMBI K
KaHOHUYECKOMY U HOpMajbHOMY BuAy. Meroa Jlarpamxa.
4. [TonoxxurenpbHO ompeneieHHbIE KBaApaTuuHble (opmbl. 3akoH wuHepuuu. Kpurepwii
CuibBecTpa.
5. bunapnas anreOpandeckast onepanus. [ pymibl, KOJbIia, MOl U UX CBOHCTBA.
6. [Inockue u mpocTpaHCTBEeHHBIE KpuBble. Hopmanb, OMHOpMalb, KpUBU3HA U KPyYEHHUE TUIOCKOM
KPUBOH. DJIEMEHTHI TOIIOJIOTHH.
7. CpoiicTBa pelIeHUH OJHOPOAHBIX CHCTEM. CBS3b MEXIy pELICHUSMH OJHOPOJIHBIX U
HEOJIHOPOJHBIX CUCTEM.
8. Tpu ocHOBHBIE 3a/1a4ll AaHATUTUYECKON T€OMETPUHU Ha MIIOCKOCTHU: JENIEHUE OTpe3Ka B JAaHHOM

OTHOIICHHHU, PACCTOAHUC MCKAY ABYMSA TOUYKAMH, YPABHCHUC HpHMOﬁ npoxomnueﬁ qepe3 ABC
TOYKH.

5. OueHovHble MaTepHAJbI I TEKYIIEr0 U Py0e:KHOTr0 KOHTPOJIsl YCIIeBAeMOCTH U
NMPOMEKYTOYHOM aTTeCTAllUN

KoneunbiMu  pe3yiabTaTaMd  OCBOEHHSI ~ IPOTrpamMMbl  AUCLHUIUIMHBL  SIBJISIFOTCS
c(hOpMUPOBAHHBIE KOTHUTUBHBIE IECKPUIITOPHI «3HATH», KYMEThY, «BJIAJEThY, PACIUCAHHbBIE 110
OTZI€JIbHBIM KOMIIeTeHUUM. POPMUPOBAHKE 3TUX JECKPUITOPOB MPOUCXOJIUT B TEUEHUE BCETO
ceMecTpa 1o dTaraM B paMKax pa3InyHOr0 BUA 3aHATUM U CAMOCTOSITEIbHONU PaOOTHI.

B xone n3ydeHuss QUCHMIUIMHBI NPEIYCMATPUBAIOTCS MeEKyujuil, pyoedcHovlii KOHmMpOoJib
U NPOMEIHCYMOUHAA AMMmMecmayus.

5.1. Ouenounvie mamepuansvl 014 meKyuye2o KOHmMpPOJi.
Llenv mexyweeo Konmpons — OLEHKa pe3yabTaToB paboThl B ceMecTpe U obecredeHue

CBOEBPEMEHHOI OOpaTHOM CBS3U, Ui KOPPEKIMH OOy4YeHHs, aKTUBU3ALUU CaMOCTOSITEIIbHON
pabotel obOyuatomierocsi. OOBEKTOM TEKYIIEro KOHTPOJS SBISIOTCS KOHKPETH3UPOBAaHHBIE
pe3ynbTaThl 00y4ueHus (yueOHbIe JOCTHXKEHUS) IO JUCITUIINHE.

Texywuti konmpoib YCIEBAEMOCTH — KOHTPOJIb, OMPEACISIONINN KauyeCcTBO, TIIyOUHY,
00BbeM YCBOGHHs 3HaHMHA Kaxjaoro pasfena. OcymiecTBiseTcs MpernojaBaTesieM B XOJe
MOBCEHEBHOM y4eOHOW paboThl M oOecreynBaeT OLEHMBAHUE XOAAa OCBOEHUS JUCLUIUIMHBL
@opMBl MPOBEJEHUS TEKYIIErOo KOHTPOJSA: TPOBEPKA BBINOJHEHUS JOMAlIHUX 3aJlaHUl;
IPOBE/IEHUE KOHTPOJIBHBIX M TECTOBBIX PAabOT C LENbIO MPOBEPKH MPAKTHUECKUX yYMEHHUl 1o
OTJIENIbHBIM TEMaM; OTBEThl Ha TEOPETHUYECKHE BONPOCHI HA NMPAKTUYECKOM 3aHATUHU, PEIICHUE
MPAKTUYECKUX 3a/a4 U BBIOJIHEHUE 33/laHUi Ha TpakTHuecKoM 3aHATHH. OleHKa KadecTBa
MOJTOTOBKMA HAa OCHOBAaHUM BBIMOJIHEHHBIX 3aJ]JaHUM BeleTcs MpernojaaBareieM (¢ o0CyKIeHUEM
pe3yJbTaTOB), OAJIBI HAUUCIISIOTCS B 3aBUCHUMOCTH OT CJIO’KHOCTH 3a/laHuUs

5.1.1. Bonpocbt no memam Oucyunaunwvl «Anzeopa, zeomempus U MONOJIOZUA)

(konmpoaupyemas komnemenuus OIK-1)
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Tema 1. Annredpandeckue CTpyKTYpbI € OJHOM M ABYMsl ONHAPHBIMHU ONlEPALUSIMH.

1. bunapnas anre6pandeckas onepanus. [ pymnibl.
2. Komnb110, moikosb10. Jlenutenu Hyms B KOJIbIIE.
3. Ilonsa u ux cBoiicTBa XapaKTepUCTUKA MOJIA.

Tema 2. Teopusi maTpuu. IlepecTaHOBKH M MOJCTAHOBKH.

4. Matpuusl. Onepanuu Hajg matpuiamu. CBoicTBa onepauil.

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

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

Tema 3. Cucrembl JJuHeiiHbIX YpaBHeHU# (CJIY) 1 MeTOABI UX pelIeHus.
7. Knaccugukanus CJIY. Metox ["aycca.
8. Cucremnl kpamepoBckoro tuna. Dopmyna Kpamepa.

Tema 4. Teopus onpenenuTesne.
9. Ompenenurenu: onpeneaeHnue, CBOMCTBA U METO/Ibl BEIYMCIICHUS.
10. MuHOpBI U anredpanyecKkue AOMOIHEHUSI.
11. Teopema Jlannacca.
12. Teopema 06 omnpenenuTesne NPOU3BEACHHUS MATPHII.
13. O6parnas maTpuiia Y clIOBUE €€ CYIIECTBOBAHUS U METO]I HAX 0K ICHHUS.

Tema 5. JInneitnas 3aucumoctb. UcciaenoBanue CJIY.

14. JluneiiHo 3aBuUCUMasi M JIMHEHHO HE3aBHCHMAas COBOKYIHOCTh CTPOK (CTOJOIIOB).
CsoiicTBa.

15. Panr matpunel. Teopema o panre MaTpuibl.. MeToAbl BBIYMCICHHS paHTa MAaTPUIIBL.

16. OOmasi cxemMa HCCIEIOBaHUS CUCTEM JUHEHWHBIX ypaBHeHuil. Teopema Kpomuekepa-
Kanenu.

17. OgHopoaHslii cuctembl. CBONCTBA PEIIEHUI0 OJHOPOIHBIX cucTeM. DyH1aMeHTalbHas
cuctema pemieruto (PCP)

Tema 6. BekTopHasi anredpa.
18. Cucremsl koopauHat. BekTopsl, onepanyu Haj HUMH. CBOWCTBA ornepariuii.
19. JInneiinas 3aBucuMocts. CBONCTBA.
20. Panr u 6a3uc CUCTEMBI BEKTOPOB.
21. CkansipHoe, BEKTOPHOE U CMEIIaHHOE IPOU3BECHIE BEKTOPOB.
22. CxansipHO€, BEKTOPHOE M CMEIIaHHOE IPOM3BEIEHUE B KOOPAMHATHOM GopMme.

Tema 7. JInneiiHOe NPOCTPAHCTBO U JIMHEHHOE NMPeodpa3oBaHHe BEKTOPHBIX MPOCTPAHCTB.
23. JIuneitHoe (BEKTOpHOE) MPOCTPAHCTBO. ba3uc u pa3MepHOCTh JIMHEHHOTO MPOCTPAHCTBA.
24. IlognpoctpancTa. Onepanuu Hajx nognpoctpancTeamu. @opmyna ['paccmana.

25. EBknnnioBo npoctpanctBo. HepaBenctBo Komu-bynsikosckoro.

26.0OpTOroHajibHbIe 1 OPTOHOPMUPOBAHHBIE 0A3UCHI.

27. Marpuna nuHeitHoro npeodpaszoBanus. Onepanny HajJ JUHEHHBIMU IPe0Opa30BaHUU.
28. CobcTBEHHBIE 3HAUEHHS U COOCTBEHHBIE BEKTOPBI JIMHEHHOTO MpeoOpa3oBaHMsL.

Tema 8. KBaaparuunsie ¢popmbl.

29. KBagparuuhnsie (OpMBbI, paHT ¥ MaTpuUIa.

30. IIpuBenenue KBagpaTHUHOW (HOPMBI K KaHOHHYECKOMY M HOpMalbHOMY BHAY. Meton
Jlarpanxa.

31. [TonoXuTenpHO orpeieIeHHbIe KBaApaTHUHbIe (OPMBI.

32. 3akon unepuuu. Kpurepuit Cunbpectpa.
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Tema 9. I[Ipsimasi M IVIOCKOCTH B MPOCTPAHCTBE.

33. Jlenenue oTpeska B JaHHOM OTHOWEHUH. [Ipsimast Ha MII0CKOCTH.

34. PaznuuHble BUIbI YPAaBHEHUS MIPSAMON Ha MIIOCKOCTH.

35. PaccrosiHue OT TOYKHU A0 OpsiMOi. B3anMHOE pacnosiokeHue AByX NMpsSMBIX.

36. YpaBHEeHHE IPSMOM M TNIOCKOCTH B MTPOCTPAHCTBE.

37. B3auMHOE pPACMONOKEHHE JBYX HPSIMBIX, IPSMOIMl M TUIOCKOCTH, ABYX IUIOCKOCTEH B
MIPOCTPAHCTBE.

Tema 10. JIuHUM U MOBEPXHOCTH BTOPOT0 MOPSIAKA

38. DnuInc: KAHOHUYECKOE YPAaBHEHHE, SKCIICHTPUCHUTET, TUPEKTPHCA.

39. I'mnep6ona u mapabona U UX KaHOHHYECKHUE YpaBHEHHS, BBIBOJ. DOKaJIBHBIN paguyc,
SKCHCHTPUCUTCT, aCUMIITOTA.

40. Knaccuduxarus [1BI1.

Tema 11. DJ1eMeHTHI TONOJIOTHH.
41. IImockue 1 MPOCTPaHCTBEHHBIC KPUBHIC.
42. Hopmanb, 6MHOpMallb, KpUBU3HA U KPYUEHHE MJIOCKONH KPUBOMA.
43. DmeMeHThI TOIOIOTHH.

Kpumepuu popmuposanus oyenok (ouenusanus) ycmmozo onpoca
VYCTHBIN onpoc SABISETCS OJHUM M3 OCHOBHBIX CIOCOOOB y4€Ta 3HaHMI 00y4aromerocs.

PaSBépHYTBIﬁ OTBCT CTYACHTAa  HOOJDKCH  IPCACTABIIATH coOoi CBA3HOC, JIOTHYCCKH
IOCJIICAOBATCIBHOC COO6H_[CHI/IC Ha 3aJaHHYKO TCEMY, IIOKa3bIBaTb €TI0 YMCHHC IIPUMCHSATH
OIIPCACIICHUS.

B pesynemame ycmuozo onpoca 3HAHUA, 00YUAIOULE20CA OUEHUBAIOMCA NO
cnedyrwuen wikane (3a 1 3anamue):

2 fanna craButcs, eciiv o0y4daroLUHCs:

1) monHO M3yaraeT U3y4eHHbIH MaTepuai, JaéT IPaBUIIbHBIE ONPEACIICHNS IOHATH;

2) oOHapyXHuBaeT MOHMMaHHE MaTepuaa, MOXET 000CHOBATh CBOM CYXKIIEHUs, TPUMEHUTH
3HAaHUA HA ITPAKTHUKE,

3) wu3maraer MaTepuai IOCIENOBATeTbHO W TMPABUIBHO C TOYKH 3pPEHUS HOPM
JINTEPATYPHOIO SA3BIKA.
1 6ann craBuTCA, €CIU O0YYAIOIIHICS:

1) wu3naraeT Matepuall HEMOJIHO U JOMYCKAET HETOYHOCTH B OMPEICTICHUH TTOHSITHIA;

2) He yMeeT IOCTATOYHO TITyOOKO U JJOKa3aTeIbHO 000CHOBATH CBOU CYXKJICHHS;

3) wu3maraeT Marepual HemociaeI0BaTeNbHO.
0 6annoeé craButcs, ecnu oOydaromuiicss OOHapy)XHUBaeT HE3HaHHWE OONbIIeH YacTh

COOTBCTCTBYIOIIICTO pa3aiciia U3ydaeMOro Mmarcpurajia, J10ImyCcKacT OIIIMOKH B (I)OpMyJII/IPOBKC.
bannsr MOTYT CTaBUTBHCA HC TOJIBKO 3a CI[HHOBpCMCHHBIfI OTBCT, HO U 3a CYMMY OTBCTOB,
JaHHBIX CTYACHTOM Ha IMPOTAXKCHUU 3aHATHA.

5.1.2. Ouenounvie mamepuaivl 01 CAMOCHOAMENbHOU padomuvl 00yuarouiezocs (munoeie

3a0auu) (konmpoaupyemas komnemenyus OIIK-1)

HepequL THIIOBBIX 3a4a4 JJIs1 CaMOCTOSTEIbHOU paGOTBI C(I)OpMHpOBaH B COOTBECTCTBHUHU C
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TEMaTHKOHN NMPAKTUYECKUX 3aHATUH M0 JUCHUILIHHE «Anredpa, TeOMETPHUS U TOIOJIOTUS.

3agauu

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

1.

10.

Kakyio anreOpanyeckyro CTpyKTypy oOpa3yeT MHOXECTBO HaTypalbHBIX 4YHCEl
OTHOCHUTEIILHO OIEPALUU CIO0KEHUS?

Kakyto anreGpanueckyio CTpyKTypy OOpa3yeT MHOKECTBO LIEJbIX OTHOCHTEIHHO IBYX
OTICPAIIMH CIIOKCHHUS U YMHOXeHUs (Z, +,7)?

Kakune u3 apudmernyeckux eHCTBUHN (ClOKEHUE, BBIYUTAHHE, YMHOXEHUE, JEJICHHE)
ABIIAIOTCS OMHAPHBIMH ONEpalUIMU Ha MHOKecTBe N U Ha MHOXKecTBe Z7

SIBnsercs mu OMHAPHOMW OTepaluei:

B) CJIO’)K€HHE HA MHOXECTBE HEUETHBIX UHCEIT,;

') HaXOXKICHHE JECATHUYHBIX JOrapu(MOB HA MHOXKECTBE;

1) HaXOKJICHUE CPETHEr0 T€OMETPUUYECKOTO JIBYX YUCENl HA MHOXECTBE;

SBnstoTCS U NeiicTBHE, BRIMONMHsIEMOe 1Mo Gopmyse a ° b = (a + b)? OuHapHOU omneparueit
Ha MHOXecTBe Q, U eciiu ABJISAIOTCS, TO oYeMy?

SBnstoTcss M anredpandyeckol CHUCTEMON MHOXKECTBO YHCENl BHJa OTHOCHUTENIBHO: a)
CIOXeHHUs; 0) BBIYUTAHUS, B) YMHOKCHUS?

SBnsierca nu anreOpanyuyecKkol CUCTEMOW MHOMXECTBO PaJlyCOB-BEKTOPOB, HUCXOIALINX H3
Hayajga JEKapTOBOM CHCTEMbl KOOpAWMHAT U PACHOJIOKEHHBIX B TIEPBOM YETBEPTHU
KOOPJMHATHOM MJIOCKOCTH, C ONIEPalUeii: a) CI0KEHUE BEKTOPOB; 0) BEIUNTAHUE BEKTOPOB?
SBnsiercst mu OMHApPHON omnepanuell YMHOKEHHE Ha MHOXKECTBE MPpPALlMOHAIBHBIX YHCEN U
CJI0OKEHHE Ha MHOKECTBE YETHBIX YHCEJ;

Kakue u3 apudmernyueckux IeHCTBUN (CIOKEHHE, BBIYUTAHUE, YMHOXKEHHE, JIEJICHUE)
SBIISIIOTCSI OMHAPHBIMU onepausiMu Ha MHOKecTBe {1,0,-1};

Kakyto anreOpanueckyro CTPYKTypy o00Opa3yeT MHOXECTBO KBaJIpaTHBIX MAaTpHUI] C
BEILECTBEHHBIMU 3JIEMEHTAMU OTHOCHUTEJIBHO ONEPalUi CII0KEHHS U1 YMHOXKEHUS?

Memoouueckue pekomeHoayuu no peuteHuro 3a0ady.
[Tpuctynas K caMOCTOSATETLHOMY PEIICHUIO 3a/1a4, HEOOXOMMO BHUMATEIBHO MTPOYECTh

TeopeTI/I‘leCKI/Iﬁ MaTepuall 1o COOTBCTCTBYIOLIEMY BOIIPOCY TCMBI. Baxwueiilne moHATHS 3TOH

TeMbl: OMHapHas anreOpandeckas oneparys, Tpynnon, HoJIyrpyImna, MOHOU, Ipymna, adeneBa

rpynna, Kojibllo, MoJje, AEIUTENN HYNsS B KOJIbLIE, XapaKTEPUCTUKA MO U Jp. OTH MOHSITUS

CJICAYCT BBIYUUTH U pa306paTLC${ B HMX COOTHOLICHHSX. HpI/I PCUHICHHUU 3aaa4 HCIIOJIb3YIOTCA

(dhopMyIIbI, 00BSICHEHNE KOTOPBIX MPEJCTABICHO B TEME 1.

Tema 2. Teopusi maTpuu. IlepecTaHOBKH ¥ MOACTAHOBKH.

1. HaifTn 3HaueHne MaTpUYHOIO MHOTOYJIEHA

FOA): f(x) = 3x2 +2x +5, A= (S _43).

2. Beruucnure 54 — 3B + 2C,

1 -2 0 5 1 =2 -5 3 1
rned = 3 5 1),B=[-3 2 71, C=12 0 5
-1 2 4 4 0 -1 6 4 2
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3. Haittu npousBeaenue marpui] ABC, ecnu

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

-1 1 (2 0
4. PelinTh MaTpU4YHOE ypaBHEHUE ( 0 1) x X = (_ 1 3).
5. Haiitu noncranoBky X u3 paBenctsa AXB = C, rae

1 -1 1
7. HaiiTu 00paTHYIO 11 MATPUIBI (1 -3 —2).

2 3 2
2
1

8. OnpeaenuTs Y4eTHOCTh MOJCTaHOBKU € = (

9. PemnTh MaTpu4HOE ypaBHEHHE (_01 1) * X = (_21 3).

10. B cnegyromux noAcTaHOBKAxX MEPENUTH OT 3alIMCH B LIMKJIAX K 3alIMCH JIBYMSI CTPOKaMHU:

a)(1 5@ 3 4).
6)(7 5 3 D2 4 6)(8)9.
B)(1 2)(3 4)..(2n—-1 2n).

Memoouueckue pexomenoayuu no pewteruro 3a0adu.

[Tpuctymnas Kk caMOCTOSTETFHOMY PEHICHHUIO 3a/1a4, He0OOXOMMO BHUMATEIHHO MTPOYECTh
TEOPETHYECKUI MaTepHall MO0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NMOHATUS 3TOU
TEMBl: TEPEeCTaHOBKA, WHBEPCHs, TPAHCIO3UIMUS, T[OJCTAHOBKA, YETHOCTh IOJCTAHOBKA,
YMHOXXEHUS IMOJICTAHOBOK, CBOWCTBAa YMHO)KEHUS, MAaTPUIbl U OINEpallMy HajJ HUMH, CBOICTBa
ornepauuii U Ap. OTHU NMOHATUS CIEAYET BBIYYUTb M pa3o0paThCsi B UX COOTHOIIEHUsX. [Ipu
pELIeHUH 3a/1a4y UCTIONb3YIOTCS (POPMYIIbl, O0BSCHEHUE KOTOPBIX MPEJCTABIEHO B TeMe 2.

Tema 3. Cucremsl JuHelHbIX ypaBHeHuil (CJIY) u MeToabI HX pelieHHs.
2x1 — X, +3x3 =09,
1. Pemnts cuctemsl o popmyinam Kpamepa § 3x; — 5x, + x3 = —4,
4x, — 7xy — x5 = 5.
2x1 + 2x5, — X3 + x4 = 4,
4x, + 3x, — X3+ 2x4 = 6,
8x1 + 5x5 —3x3 + 4x, = 12,
3xq + 3x, — 2x3 + 2x4 = 6.
3x; + 5x, + 2x3 = 0,
4x; + 7x5 +5x3 =0
X1 +x, —4x3 =0,
2x1 + 9x, + 6x3 = 0.
15

2. Pemuth cucteMy merogom ["aycca

3. SIBnseTcs nu JaHHas CUuCTeéMa " cucremoi KpaMEpOBCKOT'O THna?



2x+ay=-2

4. Ilpu kakOM 3HAUYEHUHU d CHUCTEMaA 3 ) He perraercs no npasuiny Kpamepa?

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

6. Pemuth cucreMy JTMHEHHBIX YpaBHEHUN TPETHErO MOPSAIKAa MATPUYHBIM METOJIOM
x4v—r=0,
3x+2y+z=h,
dx—y4+5z=3.

7. TlpoBepurts, siBisercs a1 Habop {0,3} pemieHreM crucTeMbl
Jr— 2y = —6
or -ty =23

r—y+z—4t =0

8. Cuctemy or+y+t=-—11

3amucarb B MaTpU4yHOM ¢QopMe M BbIUCATh BCE
MaTpHIIbl, KOTOPBIE €l COOTBETCTBYIOT.
9. 3anucaTh MaTpHUIy U PaCUIMPEHHYIO MATPHUILy CUCTEMBI
2r1 + 12 — 13 =4
:rl—-fg==5
10. Pemuts ¢ momolipo 06paTHOM MaTpULbl CUCTEMY
2ry +wo g =2
I — Iz = -2

dri — 1o+ 234 =2

Memoouueckue pekomeHoayuu no peuteHuro 3a0ay.

[TpucTymnas Kk caMOCTOSTETFHOMY PEIICHHUIO 3a/1a4, HeOOXOMMO BHUMATEIHHO MTPOYECTh
TEOPETHYECKUI MaTepHall MO0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NMOHATUS 3TOU
tembl: CJIY, knaccudukanus cucteM, COBMECTHBIE 1 HECOBMECTHBIE CUCTEMBI, OTIPE/ICIICHHBIC U
HEOoTpe/ieIeHHbIE CHCTEMBI, CCTEMa KpaMepoBcKkoro tuna, hopmyna Kpamepa, meron I'aycca u
Ip. OTH MOHATHUSA CIIEAYET BBIYUMTh U pa3oOparbcs B UX coOoTHoIIeHUsX. [Ipu pemenun 3amaq
UCTIONB3YIOTCS (POpMYyIIbl, 00BSICHEHHE KOTOPBIX IPEICTABICHO B TEMeE 3.

Tema 4. Teopus onpeneanTeliei.

1. PemmnTh MaTpu4HOE ypaBHEHHE (_1 1) * X = ( 2 0).

0 1 -1 3
2 6 4 3
2. BblUMCIHUTH ONpEAEIUTEND > 2 -1 =3 .
2 =3 5 -3
4 1 6 2
x a b 0 c
0O y 0 0 d
3. Bsmuuciuts onpenemurens [0 e z 0 f.
g h k u l
0 0 0 0 v




4. BrwiOpaTth 3HaueHUs [ WKk TakK, YTOOBI MPOU3BEACHUE  (gyAi5A33Ak40ss0z1 BXOIWIIO B
OTIpeICIIUTENb 6-TO MOPSIKA CO 3HAKOM MHUHYC.

1 1 a
5. Berumcauts onpeaenuTens 3-ro nmopsiaka b 3 1
1 0 O
a 1 2
6. Haiitn anrebpanyeckoe JONOJIHEHHE K dIIEMEHTy (, Bompeaenutene (1 3 0.
b 5 ¢
5 8 7 4 =2
7. Beruucnuthk onpenenurens -1 4 2 3 1)
9 27 6 10 -9
3 9 6 2 -3
1 3 2 8 -1
2x—1 x+1
8. Pemmuts ypaBHEHHE = —6.
yp x+2 x-—-1

9. C KakuM 3HaKOM BXOJUT B ONpEIEIUTENb MOPSAAKA 1 MPOU3BEACHUE JIEMEHTOB TJIABHOU
muaronanu? [IpousBenenue >1eMeHTOB MOOOYHOMN AUAaroHaIn?

10. HaiitTu wiensl ompenenuTenss 4-ro Mopsika, COACpIKAIIUE DJIEMEHT a3, M BXOJIAIIUN B
OIIpEAEIUTEND CO 3HAKOM ILIIOC.

Memoouueckue pexomenoayuu no peweruio 3a0au.

[Ipuctynas K caMOCTOSTEILHOMY PEIICHUIO 3a/1a4, HeOOXOMMO BHUMATEIbHO MIPOYECTh
TEOPETUYECKUI MaTepHuaji M0 COOTBETCTBYIOLIEMY BOIPOCY TeMbl. BakHeilliue moHsTus 3TOH
TEMBI: ONPEACIUTENb, METO/bl BBIYMCICHHS OINpPEACNIUTENs, MUHOP K 3JEMEHTY, MUHOp k-TO
nopsiika, anredpanyeckoe JOMOJIHEHWE, JOMOJIHUTEIbHBIM MHHOp, oOpaTHas MaTpula,
BBIPOXKJIEHHAs M HEBBIPOXKICHHAs MaTpulla, Oa3WCHBII MUHOp, YCIOBHE CYIIECTBOBaHUS
0o0paTHON MaTpHIlbl U Ap. OTHU MOHATHS CIENYET BbIyUUTb U pa300paThCsl B MX COOTHOLICHMSIX.
[Tpu perennu 3aaa4 UCIONB3YIOTCS (POPMYIIBL, OOBSICHEHUE KOTOPBIX MIPEICTABICHO B TEME 4.

Tema 5. JIuneitnas 3apucumoctb. Uccaegosaunue CJIY.

1 4 2
1. Ilpu kakux 3HaueHUsIx A wmarpuna |2 1 4| uMmeer paHr paBHbIA 1.
4 2 8

2x1 + 5x, —8x3 = 8§,
4x; +3x, —9x3 =9,
2x1 + 3x, —5x3 =7,
X1 +8x, —7x3 = 12.
3x; + 5x, + 2x3 =0,
4x1 + 7x5 + 5x3 =0,
X1+ x5 —4x3 =0,
2xq1 + 9x, + 6x3 = 0.

2. UccnenoBaTh COBMECTHOCTD

3. Hatitu ®CP g cucteMsbl

1 2 4 =3
4. HaiiTu paHT MaTpHIlbI C TOMOIIBIO SJIEMEHTAPHBIX Mpeobpa3oBanuii: |3 5 6 —4
3 8 2 -19
1 -2 3 1
5. HaiiTi panr MaTpuiibl METOAOM OKAaUMIISIFOIIMX MUHOPOB: [ 3 2 —4 2
5 -2 2 4
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2x1 +2x, —x3 + x4 =0,
4x, + 3xy —x3+ 2x4 =0,
8x1 + 5x5 —3x3 +4x, =0,
3x1 +3x, — 2x3 + 2x4, = 0.
7. Haiitm ycnoBusi, HEOOXOAMMBIE M JOCTaTOYHBIE I TOTO, YTOOBI B JIIOOOM pEIICHUH

6. Haittu uucno pemennit ®CP mist cuctemsr

COBMECTHOM CUCTEMBI JIMHENHBIX YPABHEHUM k-€ HEM3BECTHOE OBLJIO PaBHO HYJIIO.

8. MccnenoBaTh cUCTEMBbl YpaBHEHUH W HaWTH 00Ilee pelieHue B 3aBUCHUMOCTH OT 3HAYCHUH,
BXOJISAIINX B KO (UIIMEHTHI TApaMETPOB:
ax+y+z=1,
x+by+z=1,
x+y+cz=1
9. ABnsrorcs mu BekTopa ai=(1,-2,3) a»=(2,-1,4) az=(4,-5,10) nuHEitHO 3aBUCUMBIMU?

10. Tlpm kakux 3HAYEHWSIX X © y BEKTOPHI 5=(1/J§,0,—1/J§)H b=(1/3,x,y)

OPTOTOHOPMHUPOBAHHBI?

Memoouueckue pexomenoayuu no peuwteHuro 3a0adu.

[Ipucrynas Kk caMOCTOSITEIbHOMY PELICHHIO 3a/1a4, HEOOXOAMMO BHUMATEIbHO IPOYECTh
TEOPETHYECKUI MaTepHall IO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NOHATUS 3TOU
TEMBI: JIMHEWHAsl 3aBUCUMOCTb CTPOK, CBOWCTBA JIMHEHHON 3aBUCHMOCTH, PaHI MaTpHLBL,
METO/Ibl BEIUMCIICHHS PaHra, UCCIEN0BaHUsA CUCTEM, ycinoBue coBmecTHocTH CJIY, ogHOponHas
cucTeMa, CBOMCTBA pellieHUs] OJJHOPOAHBIX CUCTEM, (pyHAaMeHTalbHas cuctema pemenus (PCP)
U Jp. OTHU HNOHATHS CIIEAYeT BBIyUYUTh M pa300paThbcs B MX cooTHoUIeHusX. [Ipu pemenuu 3anau
UCTIOJNB3YIOTCS (pOpMyIIbl, 00BSICHEHHE KOTOPBIX IPEICTABICHO B TEME 5.

Tema 6. BexkTopnasi anredpa.

- - - T
1.Bekropa a u b B3aMMHO NEPHEHIUKYISPHBL, BEKTOP c 00pa3yeT ¢ HUMHU YIJIbl, paBHbIE — .

E‘ =8e0, BLIYNCIUTE (3(; - Zl_), b+ 3(_3)

Z)\ = 5e0,

3Hast, 9To ‘a‘ =3e0,

2. Jano:| a|=1u |b|=2 ¢ = 2x/3.Haittu |[a,b]|,|[@ +2b,—a +3b]]|.
3. Haiftu koopauHaThl BekTopa x=(2,3) B3amaHHoM Oasuce ei,e2, ecau ei=(1,1), ex=(1,2)
4. Paznoxuth BekTOp a = (5,2,—1) 1O eAMHUYHBIM BEKTOpaM

17
5.Bektoppl a wu 6 00pa3ylT yroin (0=?. 3Hasg, 4TO |a|=6, |b|:5 BBIUHCIIUTD
[3a-b, a-26].

— —
6. Hoxaxwute, uto BekTopbl a (10,11,2) u b (10,-10,5) oTiOKEHHBIE U3 OJHOW TOYKH, MOYKHO
B3STh B KauecTBe pedep KyOa, U HaluTe TpeThe pedpo Kyda, HCXOIIee U3 STOU Ke TOUKH.
7. Jlampl KOOpAWMHATHI  BepmIMH TpeyroapHoN mwmpamuasl  SABC: A(4,0,1), B(5,-1,1),
C4,7,-5), S(7,5,2). Haiitu 06bem nupamuabl, oioniaas ocHoBanuss ABC u BBICOTY.
8. Ompenenuts TOUKy N ¢ KoTOpoi coBnajaet konen Bekropa a = (3;-1;4), ecm ero nasano

COBIIAZAET C TOYKOM M (1;:2:3) .
9. Jlauel nBa Bektopa a =(3;-2;6) u b=(-2;1;0). Onpenenurs NpoeKUUH Ha KOOPAMHATHBIE

OCH CJIeIYIOIINX BEKTOPOB: 1) a+b ,2) a-b.
18



10. lano pa3znoxeHue BeKTOpa ¢ 1o 6azucy 2,},12: ;:162—1?j+12§. Onpenenutsb

pa3joxeHue IO JSToMy ke O0a3ucy BeKTopa a, NapajuleJbHOrO BEKTOPY ¢ H

IMPOTHUBOIIOJJIOXXKHOI'O C HUM HAIIpaBJICHH:, TP YCJIIOBHUU, YTO ‘a‘ =75.

Memoouueckue pekomenoayuu no pewteHuio 3a0au.

[Tpucrynas Kk caMOCTOATENILHOMY PELICHHUIO 33134, HEOOX0IMMO BHUMATEILHO MIPOYECTh
TEOPETHYECKUH MaTepHajl MO COOTBETCTBYIOIEMY BONPOCY TeMbl. BakHeiilne moHATUS 3TOMH
TEMbI: BEKTOPHI M OIEpalMd HajJ HHUMH, PaBHbIE BEKTOpAa, KOJUIMHEAPHbIE M KOMIUIAHApPHbIC
BEKTOPa, CKAJISIPHOE, BEKTOPHOE M CMEIIAHHOE IPOM3BEICHHE BEKTOPOB M WX CBOICTBA,
pa3noXeHne BeKTopa Mo 0asucy M Ap. OTH MOHATHUS CIEAYET BBIYYHTh M Pa3o0paThCs B HX
cooTHomeHUsX. [lpu pemieHun 3a7a4  HUCHOIB3YIOTCA  (OPMYJBI, OOBSCHEHHE KOTOPBIX
IIPECTABJIEHO B TEME 6.

Tema 7. JInneiiHOe NPOCTPAHCTBO U JIMHeliHOe NTPeodpa3oBaHHe BEKTOPHBIX MPOCTPAHCTB.

1.Haiitu pasmepHOCTb U Oa3uc JIMHEWHOTO NOANPOCTPAHCTBA, HATIHYTOI'O HA CUCTEMY BEKTOPOB
a, =(LD,a, =(1,12),a, =(1,2,3)

2. Haiitu xoopauHatsl Bektopa x=(6,12) B 3a1aHHOM 0asuce e,,e,, ecnu e, =(2,1),e, =(3,2).

3. B Gasuce e, e,,e, 3-X MEpHOro JIMHEHHOrO NPOCTPAHCTBA JMHEHHOE NpeoOpasoBaHHE @

3 21
3anaercs matpuueit A=|1 5 3|.Halltuag, ecnu a= 2e, +e, —e;.
0 1 1

4.  Haiitu marpuiy nepexoga oT Oasuca e_lz(l,0,0),g:(1,—1,0),5:(—1,1,—1) K Oasucy
e,'=(1,2,-1),e,'= (1,-1,0),e,'= (1,0,0)

5. [Tycts V- HPOCTPAHCTBO, HATSHYTOE Ha CHCTEMY BEKTOPOB

a, =(1,0,0-1),a, =(2.1,1,0),a;, =(L1L11),a, =(1,234),a; =(01,2,1). TIpn kakoM 3HaueHuH

A TOJANPOCTPaHCTBOV UMeeT pazMepHocTh d=3.
6. HaiiTu pa3mMepHOCTb CyMMbI U pa3MEpHOCTb NE€PECEUEHUsI MOAIPOCTPAHCTBA L, , HATIHYTOIO

Ha BEKTOPBI a, =(12,0,0),a, =(L1,1,0) n L, HATSHYTOTO Ha BEKTOPBI
b, =(1,0,1,0),b, =(1,3,0,1) .

7. HaiiTu coOCTBEHHBIE 3HAYEHUS IMHEMHOTO TIpeo0pa3oBaHus, 3aJJaHHOTO B HEKOTOPOM Oa3uce

- -2 3
MaTpulIeu A =
P 51
v v _3 v
8. JIuneitHOe TipeoOpa3oBaHue 3aJaHO B HEKOTOPOM Oasnce MaTpuied A = R Haiitu

COOCTBEHHBII BEKTOD, €CIIM COOCTBEHHOE 3HaueHne 4 =-1.

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

10. [Ipumensis mpolecc OpTOrOHAIU3AIMH MTOCTPOUTH OPTOTOHAIBHBIN 0a3UC TOAMPOCTPAHCTBA,
HaTSAHYTOT'O Ha CUCTEMY BEKTOpOB a, = (2,1,3,-1), a, =(1,1,-6,0).

Memoouueckue pexomenoayuu no peuwteruro 3a0adu.
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[Tpuctynas K caMOCTOSTETLHOMY PEIICHHUIO 3a/1a4, HeOOXOMMO BHUMATEIHHO MIPOYECTh
TEOPETUYECKUI MaTepHUall 110 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIlne NMOHATUSA 3TOU
TEMBI:  JINHEWHOE  MPOCTPAHCTBO W  JIMHEHHBIA  ONEpaTop,  OPTOIOHAIBHBIA U
OPTOHOPMHUPOBAHHBIA 0a3UC, EBKINI0BO MPOCTPAHCTBO, MAaTPUIA JIMHEHHOTO MpeoOpa3oBaHUs,
OpPTOrOHAJIbHBIE BEKTOPbI, COOCTBEHHbIE BEKTOPbl M COOCTBEHHBIC 3HAYCHMs JIMHEHHOIO
npeoOpa3oBaHus U Ap. OTU MOHATHS CIEAYeT BBIYUMTb M Pa300paThCsl B MX COOTHOLICHHUSX.
I[Tpu periennu 3a1a4 UCIOIb3YIOTCS (POPMYIIbL, OOBICHEHUE KOTOPBIX MPEJCTABIEHO B TeMe 7.

Tema 8. KBagpaTuunbie ¢popMmbl.
2 2 2
1. Ilpu Kakux 3HaYEHHAX A, KBaapaTtHuHas Gopma f = 2x,x; +4x,x, — Ax,” +3x;" —x,
HOJIOKHUTEIBHO OIpe/ieieHa.
o 2 2
2. CocTaBUTh MAaTpUIly KBagpatuaHou popmsi . [ = 2x,x; —4x,x; +x; +3x;
o ~ 2 2 2
3. Haiitu panr xBagpatudHoit popmsl f = x; +4x,x, +3x;, +8x,x; +10x,x; +7x; .
2 2
4. IIpuBecTd K KAHOHMYECKOMY BUY KBaZIpaTHUHYI0 GOpMy f = x; —6x,X, — X, .
v v 2
5. Haiitu nuueiiHoe mnpeoOpa3oBaHuWe, NMPUBOISIIEEe KBaapaTuuHyoo dopmy f =xx, —x; K
2 2 2
HOPMaIBHOMY BULY [ =y, — ¥, =,
6. Jlama xBagparmuHas Qopma  f =—X, — X, + x32 . OnpenenuTh TMONOXKUTEIBHBIA U
OTPHIIATEIbHBIA UHIEKCHI HHEPIIUH, & TAK)KE CUTHATYPY ATOH (POPMEI.
7. TIpuBecTH KBaAPaTHUHYIO GOPMY K IIIABHBIM 0CsAM f = 3X; +4x; +5x; +4x,x, —4x,X,.
8. CoctaBuTh MaTpuIly KBaapatuuHoil hopmbl 3x2— 10xy + 8y> v HANTH €€ COOCTBEHHBIE YHCTIA.
9. Yka3atb npeobpa3zoBaHue KOOPAUHAT, IPUBOJSAILEE KBAJAPATUUHYIO (HOopMy

8x2— 12xy + 12y, K KAHOHUYECKOMY BUY/
10. [IpuBecTH K KAHOHUYECKOMY BHlYy KBaJIpaTUIHyt0 popmy Sx2 — 12xy.

Memoouueckue pekomenoayuu no peuteHuro 3a0ay.

[Ipucrynas k caMOCTOSITEILHOMY PELIEHHIO 3a]1a4, HEOOXOAMMO BHUMATEIbHO IPOYECTh
TEOPETHYECKUI MaTepHall MO0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BakHeWIne NMOHATUS 3TOU
TEeMBbI: KBaJgpaTuyHas (popMa, HOPMaJbHbIM U KAHOHMYECKUN BHJ KBAJAPaTUYHON (POPMBI, paHT
KBaApaTUYHON (HOpPMBI, HEBBIPOKIACHHOE JUHEHHOE TNpeoOpa3oBaHUE, TOJOXKHUTEIbHBIA U
OTPULATENIBHBIN MHAEKC MHEPLUHU, CUTHATypa, 3aKOH MHEpLuH, Kpurepuil CuibBecTpa U Ap.
OTU MOHATHUA ClENyeT BBIYYUTh U Pa3o0paTbcs B UX COOTHomIeHusX. [Ipu pemenuu 3amadq
UCTIONB3YIOTCS (POpMyIIbl, 00BSICHEHHE KOTOPBIX MPEICTAaBICHO B TeMeE 8.

Tema 9. IIpsiMmasi ¥ IVIOCKOCTH B NPOCTPAHCTBE.

1. OnpenenuTs yroj Mexay NpsMbIMU xrl = =3 =Ll 2 = y+3 ==
2 -1 -2 1 2 -2

2. HaiiTn HOpMaJIbHOE YpaBHEHHE IIIOCKOCTH 6X-7y+6z-33=0.

3. Beraucanth paccrosinue Mexy Toukamu A(-2; -3) u B(6; 3).

4. Haiitu koopauHatbel Toukn M, pensimied otpe3ok AB B otHomennn AM:MB=-3:2, eciu
A(-2; 1) u B(3; 6).

5. BerancnauTe 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.
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7. Haiitu yrnoBoii koa¢g¢umuent K u otpe3ok B, orcekaembiii 1o ocu Oy npsimoii 2x-3y=6.
8. CocTaBUTb ypaBHEHHs NPAMOM, mpoxonsuield depe3 Touky A(-2; 5) HepneHIUKYISIpPHO
npsimont 2x-y=0.

2x+y=0

9. BoruucauTh yroia Mexay npsiMbIMU .
y=3x-4

x—2 y+4 z

2 -1 =2

10. CocTaBUTh NapaMeTPUUECKUE YPABHEHUS MIPAMOU

Memoouueckue pekomenoayuu no peuteHuio 3a0a.

[Ipucrynas kK caMOCTOSTENILHOMY PELIEHHIO 3a/1a4, HEOOXOAMMO BHUMATEIbHO IIPOYECTh
TEOPETUYECKUI MaTepHUall 110 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. BajkHeWIlne NOHATUSA 3TOU
TEMBI: NIpsIMasi Ha IVIOCKOCTH U B IIPOCTPAHCTBE, PAa3JIUYHbIE YPAaBHEHUS IPAMOH Ha INIOCKOCTH U
B IIPOCTPAHCTBE, IUNIOCKOCTh B IPOCTPAHCTBE, HETIOIHbIE YPABHEHUS IPUMOU U INIOCKOCTH, YIOJl
MEXY IUIOCKOCTSMHM, YTrOJI MEXAY NPSAMBIMU Ha IUIOCKOCTH U B IIPOCTPAHCTBE, PACCTOSIHUS OT
TOYKU J0 IUIOCKOCTH U /10 MPSAMOU U JIp. OTH MOHATUA CIEYeT BBIyYUTbh U Pa300paThbCs B UX
cooTHomeHUsX. [lpu pemieHun 3a7a4  HUCHONB3YIOTCS  (OPMYJBI, OOBSCHEHHE KOTOPBIX
IIPECTaBJIEHO B TeMe 9.

Tema 10. JIuHUM ¥ TOBEPXHOCTH BTOPOI0 MOPAIKA
1.Haiitu unBapuant Jo ais x>4+2xy-y*+8x+4y-8=0.
2.Haiitn xapakrepuctuueckue KopHu, eciu J1=10, J>=9.

3.Onpenenuts tun [1BII x* + 3y2 + 3Z2 +2x7+8yz+4x-9y+2=0.

4. CocTaBUTh XapaKTEPUCTHUECKOE yYpaBHEHUE, eciu J1=5, J,=-3, J3=-4.

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

2 2
6. DKCIIEHTPHCHUTET € KPUBOIA 2-T0 mopsiika —— +<— =1 paseH.

100 36

7. B mapa6oie (y+3)>=1/4(x-5)* HaiiTh BenMuMHy MapaMeTpa p U KOOPAMHATHI BEPIIMH.

2 2 .
8. Ha smmunce 24x” +30y~ =720 naiiTu ToukH, OTCTOSLIME HA PACCTOSHHMU IATH €IUHUIL OT

€ro MaJioi ocu.
9. CocraButs ypaBHenue KBII, npoxoznsiueli yepes 5 Touek:
M (0,0),M,(0,1), M 5(-11),M ,(1,0), M 5(2,~1).

10. OnpesenuTh TAI TOBEPXHOCTH 4x* —9z% +2zx —8x — 4y + 362 — 32 =0.

Memoouueckue pekomenoayuu no peuteHuro 3a0ady.

[Ipucrynas k caMOCTOSTENILHOMY PELICHHIO 3a/1a4, HEOOXOAMMO BHUMATEIbHO MPOYECTh
TEOPETHYECKUI MaTepHall MO0 COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. BakHeWne NMOHATHS 3TOU
TEMBI: JJUIUIC, THunepbosia, mnapaboyia, SKCLUEHTPUCHUTET, (POKYC, aCUMOTOTHI THIEPOOIIBI,
JUPEKTPUCHl JJUIMICA, TOBEPXHOCTH BTOporo mnopsanaka, kimaccupukamus I[IBII u  gap.
OTH MOHATHUA CIEAyeT BBIYYUTh U Pa3o0paTbcs B UX COOTHOmIeHUsX. [Ipu pemeHun 3amad
UCTIONB3YIOTCS (POpMyIIbl, 00BSICHEHHE KOTOPBIX MpencTaBieHo B Teme 10.

Tema 11. Di1eMeHTHI TOIOJIOTUMH.
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1. Haiigute KOMIIOHEHTHI CBSI3HOCTH M KOMIIOHEHTHI JIMHEWHOW CBSI3HOCTH CJEAYIOLIUX
MOAMPOCTPAHCTB MIPOCTPAHCTBA BELIECTBEHHBIX (71 X1)-MaTPHIL;

1) GL(n; R) = {A | det A 6=0}; 2)O(n; R)={A|AAT =E}.
2. [Toctpoiite HeperyasspHOE XaycA0PPOBO MPOCTPAHCTBO.
3. IlocTpoiiTe NPOCTPAHCTBO, YIOBIETBOPSIOLIEE TPETHEH aKCHOME OTACIMMOCTH U He
YIOBJIETBOPSIOILIEE BTOPOM.
4. KomnakTHo 11 MHOeCTBO [1; 2) € R?
5. IokasaTh, 4TO HOBEPXHOCTh x° +)> —z>= 0 B Touke O(0, 0, 0) He MMeeT HOpPMalu U
KacaTeJbHOU IIOCKOCTH.

6. HaiiTu enuHUYHBIE BEKTOPHI KacaTeIbHOM, IIaBHOW HOPMAIIM U OMHOPMAJIH JIMHUU X =
tsint,y = tcost,z = te' B Hauane KOOpAMHAT.

8. Haiitu niuny nyru auHun x = ct,y = cvV21n t,z = % Mexay Toukamu t = 1, t = 10.
9. HaiiTu KpUBHU3HY U KPYUYEHHE CICAYIOUINX JTUHUU:

x=2t,y=Int,z=t%
10. Tloka3aTh, uto cepa x7 + x7 + x5 = 1 sABIsAETCA [IAJKUM MHOTOOOpA3HEM.

Memoouueckue pexomenoayuu no peweruio 3a0au.

[Ipuctynas K caMOCTOSTEILHOMY PEIICHUIO 3a/1a4, HeOOXOMMO BHUMATEIBHO MIPOYECTh
TEOPETUYECKUI MaTepHaj M0 COOTBETCTBYIOLIEMY BOIPOCY TeMbl. BakHeilliue moHsTus 3TOH
TEMbI: IUIOCKHME M IPOCTPAHCTBEHHBIC KPHUBBIC, HOpMaib, OMHOpPMajb, KPUBHU3HA U Kpy4YEHUE
IUIOCKOM KpUBOM M Ap. OTH MOHATHS CIEIYET BBIYYUTb M pa3o0paThCsi B UX COOTHOLICHMSIX.
[Ipu pemerny 3a1a4 UCTIONMB3YIOTCS (HOPMYITBI, 00BSICHEHNE KOTOPBIX MPEACTaBIeHO B Teme 1 1.

Kpumepuu ¢opmuposanus ouenok no 3a0anuam O0as cCAMOCMOAMENbHOU PAdGoOmol
cmyoenma (munogvie 3a0auu):

«omauuno» (3 Oaura) - oOywaroluiics Moka3zal TIIyOOKHe 3HaHMs Marepuaia Io
MIOCTAaBJICHHBIM BOTPOCaM, TPAMOTHO W JIOTHYHO ero wm3naraer. CBOOOMHO WCIIONB3yeT
HEeoOXouMBble (GOPMYJIBI TIPH PELICHUH 33/1ay;

«xopouwtoy (2 6ansa) - oOyJaroImuics TBEPAO 3HAET MaTepral, TPaMOTHO €ro U3Jiaraet, HO
JIOIYCKaeT HETOYHOCTHU B MPOLECCE PELIeHuUs 3a/1ay;

«yooeremsopumenvroy (1 6am1) - 00yJaronMiicss IMEET 3HaHUSI OCHOBHOT'O MaTepHasa 1o
MIOCTABJIEHHBIM BONpPOCaM, HO HE YCBOWJ €ro JeTajel, JOMYCKaeT OT/AEeNbHble HETOUHOCTH MpH
pellIeHnH 3a1ay;

«neyooenemeopumensvho» (0 6aJ10B) — O0OydaIOIIMICS JOMyCKaeT IpyOble OMUOKU B
OTBETE Ha TIOCTABJICHHBIC BONPOCHI U IIPH PEIICHUH 33129

5.2. Ouenounvie mamepuanvt 011 pyoexHcHo20 KOHMPOJA.
PyOexHbIii KOHTPOJIb OCYIIECTBIISETCS MO OOJIee WM MEHEe CaMOCTOATEIbHBIM pa3zesiaM —

y4eOHBIM MOAYJISIM Kypca U MPOBOJUTCS MO0 OKOHUYAHUU U3YYEHHUs MaTepHalia MOJyJis B 3apaHee
YCTAHOBJICHHOE BpeMs. PyOeXHbI KOHTPOJIb NPOBOAUTCS C IIENBIO ONPEAETCHUsT KayecTBa
YCBOEHHsI MaTepuana y4eOHOro MoayJis B 1iefloM. B TeueHune cemecTpa MpOBOIUTCS TPH TaKUX
KOHTPOJIbHBIX MEPONPUATHS MO IpaduKYy.

B kauectBe opm pyOEKHOTO KOHTPOJISI MOXKHO HMCIIOJIB30BaTh TECTUPOBAaHHUE (ITMCbMEHHOE
WIA KOMIIBIOTEPHOE), MPOBEJCHHE KOJUIOKBUYMa WM KOHTPOJIbHBIX pabor. Ha pyOexHble
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KOHTPOJIbHBIE MEpPONPHUATHS PEKOMEHIYEeTCS BBIHOCHUTH BECh IMPOrPAaMMHBINM MaTepuan (Bce
paszienbl) Mo JUCIUIUTHHE.

Kontpoabnasi padora. KonrtponpHast pabora — mmcbMeHHas paboTa HEOOJIBIIOro
o0bema, IpeAnoararomas IPoBEpKy 3HAHUH 3aJaHHOTO K U3YUCHHIO MaTepuaa U HaBbIKOB €T0
NPaKTHYECKOr0 TNpHMeHeHus. [IpoBogurcs Tpu pasa B TEUEHUE H3YYCHHS IMCIUILIMHEI
(cemecTp) B yackl ayauTOpHOM paboTel. He MeHee yem 3a 1 Henmemo 10 KOHTPOJIBHOW paboTHhI,
IpenoAaBaTeb JOJDKCH ONPENeNUTh CTYJICHTAaM HCXOJHbIC JaHHbBIC /ISl TOATOTOBKU: HA3BaTh
paszzensl  (TeMbl, BOINPOCHI), MO KOTOPHIM OYAYT KOHTPOJbHBIC 3aJaHusl, TEOPETUYECKHUE
UCTOYHHKH (C TOYHBIM YKa3aHHEM pPa3esioB, TEM, CTaTeH) I HOATOTOBKH.

KontponbpHble paboOTBl MOTYT COCTOATH W3 OJHOTO WM HECKOJbKHX 3aaHui
NPaKTUYECKOro conepkaHus. llpu  BBIONHEHUH KOHTPOJBHOM pabOThl  MOJB30BATHCSA
KOHCIIEKTaMH JIEKIMH, y4eOHMKaMu, 3aJaYyHHUKaMHU HE pa3peuieHo. J{JIUTenbHOCTh perieHust
KOHTPOJIbHBIX 3a/laHuil cocTaBisieT He Oosee 90 MUHYT.

5.2.1. Ouenounvie mamepuanvt 014 KOHMPOILHOU padomvl: KOHMPOAUPYeMble
komnemenyuu OIIK-1.1, OIIK-1.2, OIIK-1.3.

Tunoevie eapuanmasl Konmpwzbnbtxpaﬁom:

Bapuanm Nel
1. Pemuts cuctemsl o popmymnam Kpamepa (ecii 3T0 BOZMOXKHO):
2x1 +2x; —x3+ x4 =4,
4x, + 3x, —x3 + 2x4 = 6,
8x1 + 5x;, — 3x3 + 4x, = 12,
3x1 + 3x, — 2x3 + 2x4 = 6.
2. Jlaubl aBa Bektopa d = (3,—2,6)u b= (—=2,1,0). OnpenenuTh NPOESKIIUU HA
KOOpPJIMHATHBIE OCH CIEAYIOIMX BEKTOPOB: a) d + I;, 0)d— b.
3. BBIYHCIUTH paHT MATPUIIHI TPH TOMOIIH 3JIEMEHTAPHBIX TPE0Opa30BaHU
25 31 17 43

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

A=

4. BbIUMCIATH BEIMYUHY OTKJIOHEHUS W paccTosHue OT Touku A(—2, —4, 3)10 miockocTr
2x—y+2z=3=0
5. Haiitu npoussenenus matpunl AB u BA (eciu 3T0 BO3MOKHO)

3 4 5
A=(1 (2) _31),B= 6 0 —2
7 1 8

Bapuanm Ne2

1. Pasnoxwuts BexkTop d = 87+ 10j no Gasucy (e;, e, €3), ecnu
6 =21—]—k, & =31+2]—k, &=1+3]+k,
2x1 + 3x, —5x3 =0,
2. Pemmwmth cUCTEMBI MATPUYHBIM criOcOOOM {—3Xx; + 2x, + 4x3 = 3,
—xq1 + 2x5 + 3x3 = 2.
HaiiTi 5KCHEHTPUCHUTET M IMPEKTPHCHI iumica: 4x? + 9y? —8x — 36y + 4 =0

1 2 3 (1 2 3 4
4. IlepeMHOXWTbH NTOACTAaHOBKU ( 4 1 3 2) (3 5 4 1).
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1 -2 5 3 0o 2 7 =5
. Bpmucauts 4A - 7B, rne A=(2 0 -3 1),B=(-8 1 3 0 |

5 -1 0 4

S
N
|
N
ul

Bapuanm Ne 3
Omnpenenutsd yroa mexay nsyms npsimeivu (14)u (1), ecnu
(l1):2x+5y—-3=0 (1,):5x—2y—6=0
3456789
175382

6 9) B BHJAC ITPOU3BCACHUA HE3aBHCHMBIX

12
. Pa3noxute noncraHoBky (

IMUKJIOB U BBIYUCIIUTh ACKPEMCHT.

-1 2 4 3
5 1 =2 4

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

. Haiitn noacranoBky X u3 paBencrBa A X B = C, ecnu

-G e- (31 - (322

2 2 .
. Ha runep6one 16x” —49y~ =784 wnaiitu Toukn, KoTopsle ObIIM OBl B TP paza OIHKE K
OJIHOM aCUMIITOTE, YEM K JIpyroi.

Bapuanm Ned

. CocraBuTh ypaBHEHHE IUIOCKOCTH, Mpoxojsmei yepe3 Touky A (5,4, 3)u orcekaromen
paBHbBIC OTPE3KHU HA OCSX KOOPAUHAT.

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

0 0 1 0 1 9
. Hamwmcate ypaBHeHue rumepbonbl, wumewmend olmme (QOKychl ¢ AIIJIUICOM

24x* +49y® =1176, npu ycnosuwu, uto ee sxcuentpucuter €=1,23.
2x1 — 3x, + 5x3 = 15
. PemmuTs cucreMy ypaBHeHui1 metooMm [ aycca: { 4x1 + 5x, — 2x3 = =5
3x1 +2x, —6x3 = —11
. Jano: |ﬁ| =d+2b, |ﬁ| = —4d — b,CD = —5a — 3b. Jlokaszate, uro ABCD —
Tpanerus.

Bapuanm Ne5
-2 3 4
. Manamarpuna| 2 1 7 ). HaliTu npUCOEIUHEHHYIO MATPHILY.
0 0 1

. Ha runep6one 144x” —169y” = 24336 naittu Touky, 115 KOTOpOil (OKATBHBIE pAIHyC-

BEKTOPBI NEPIEHANKYIISPHBI APYT K APYTY.
. Haiitu koopawHaTtel BepmIMH TMapaboOdbl HW  BEIWMYMHY I[apamMeTrpa p, €cCld
2x2—4x+2y—3=0
2 -1 3 -2 4
. Haiitu panr MaTpuibl METOOM OKaUMIIAIOIIUX MUHOPOB A =4 -2 5 1 7
2 -1 1 8 2

2 =5 4 3

. Beranciuts onpeaennurens 3 —4 75
4 -9 8 5

-3 2 =5 3



Kpumepuu ghopmuposanua oyenok no KOHMpOILHbIM MOUKAM (KOHMPOIbHbIE PAdONIbY)

5-4 6anna - TpaBUIBHO BBINIOJIHEHBI BCE 3aJaHMs, NPOJAEMOHCTPUPOBAH BBICOKHM
YPOBEHb BIIQJICHUSI MaTEpUaAIOM, IIPOSBIIEHBI IIPEBOCXOAHBIE CIIOCOOHOCTH MTPUMEHSTH 3HAHUS U
YMEHMSI K BBIITOJIHEHNIO KOHKPETHBIX 3aaHUH.

3 0anna - TIPaBWIBHO BBINOJHEHA OoOJblIasg 4YacTh 3aJaHUN, MPUCYTCTBYIOT
HE3HAUUTENIbHbIE OIIMOKH, IPOJAEMOHCTPUPOBAH XOPOUIMH YPOBEHb BIAJEHHUS MaTepHalloM,
IPOSIBJIEHBI CPEIHUE CIIOCOOHOCTH NMPUMEHSTh 3HAHUS U YMEHUS K BBIIOJIHEHUIO KOHKPETHBIX
3aJaHUN.

2 fanna - 3ajaHus BBIIOJHEHbI OOJiee YeM HAMOJIOBUHY, NPHUCYTCTBYIOT CEpbE3HbIE
OMMOKH, TPOJEMOHCTPUPOBAH  YJIOBIICTBOPUTEIbHBI YpOBEHb BIAJICHHS MaTEepHaJIOM,
IPOSIBJIICEHBI HU3KHUE CIIOCOOHOCTH MPHUMEHSATh 3HAHUS M YMEHHUS K BBITOJHEHHIO KOHKPETHBIX
3alaHUN.

1 6ann - naH HENOJHBINA OTBET, MPEACTABIIAIOIINNA COO0N pa3pO3HEHHbIE 3HAHUS 10 TEME
BOIPOCA CYIIECTBEHHBIMH OIINOKAaMH B ONPE/IEICHUSAX.

0 6annoe - Ipy NMOJTHOM HECOOTBETCTBUU BCEM KPUTEPUSAM U OTCYTCTBUU OTBETA.

5.2.2. Ouenounvie mamepuanvi: Tunoevie mecmosvle 3a0aHUA NO OUCUUNIUHE
«Anzeopa, zeomempusa u mononozua» (konmponupyeman komnemenuyusn OIIK-1.): Ilonnwii
nepeuens mecmoeswix 3a0anuil npeocmaenen ¢ JOUC -

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

Tecm — cuctema CTaHAAPTU3UPOBAHHBIX 3aJaHUM, TO3BOJIAIONIAS ABTOMATU3HPOBATH
MPOLEAYPY U3MEPEHHS YpPOBHS 3HAHMN W YMEHUH CTYJAEHTa. TeCTUpOBaHHE NMPOBOJIUTCS TPHU
pasza B TEYCHHE M3y4CHUsS TUCIUIUIMHEI (cemecTp) Ha tuiatdopme http://open.kbsu.ru/moodle/.

He MeHee, yem 3a 1 Henento 10 TECTUPOBaHMSI, IIPENIOAABATEND JOJKEH ONPEACIUTD CTYIEHTaM
UCXOJ/IHbIE TaHHbIE JJIS MOJrOTOBKM K TECTHPOBAHHUIO: Ha3BaTh pa3jieibl (TEMbI, BOIPOCHI), 1O
KOTOPBIM OYAYT 3aJJaHHsI B TECTOBOM (opMe, TEOpEeTHUECKHE NCTOYHUKH (C TOYHBIM yKa3zaHHEM
pa3fenoB, TeM, crarell) A NOAroToBKH. OIEHKa pe3yJabTaTOB TECTUPOBAHUS NPOU3BOAUTCS
KOMIIBIOTEPHON IPOrpaMMOii, pe3yIbTaT BbIJAETCSI HEMEUIEHHO 110 OKOHYaHUH TECTa.

1. Haiitn BEKTOP X n3 yYpaBHEHUS a, +2a, +3a, +4x=0, rae
a, =(5-8-L2), a,=02,-14-3), a,=(-32,-54)

Ox=(01,2,2) Mx=(0,12,-2)

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

2. Y3 BEKTOpOB HOPMHUPOBAH

11
gL Lo L O (1.1,1.1
NERNERNE (LD
O (1,1,0.1) O(3,4/3.L1)

3. Man Bextop a =(3,1,2) B E eMy oproronanen BeKTop
M (-1,-1,2) U (1,1,2)
L (2,1,-1) U (2,1,2)
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4. Hamucats ypaBHeHHe npsiMoii AB, npoxoasieit uepe3 Touku A(3,1) u B(-1,-2)
[ 4x+3y-4=0 L 3x+2y+1=0
M 3x-4y-5=0 O x+y-1=0

5. YrioBoi ko3 GUIMeHT npsiMOi, MPOXOAAIICH yepe3 Hayalo KOOPAUHAT U TOUKY
A(3,-27) paBen
3 0 -27 M -9 0 1/9

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

7. Nnuna Bextopa AB, eciim A(3,2), B(-1,-1) paBHa
O 13 045 O 4 M 5

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

9. HopmanibHoe ypaBHeHue npsimoit 3x-4y+10=0 umeer Bua

M—§x+iy—2:0 D§x+iy—220
5 5 5 5

Déx—iy—2=0 D§x+iy+2=0
5 5 5 5

10. YpaBHeHue mpsiMoit, mpoxopsmier uyepe3 Touky A(4,-5) mapamienbHo npsiMoin 2x-3y+6=0
UMEET BH/]T

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

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

11. YpaBuenuem npsamoit, npoxonsiieit uepe3 Touku Mi(3,-1,2) u M2(-2,0,1) sBnsiercs
Lx-3y+22z-10 [ 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 mex 1y NpsiMbIMH al =2 =2 w =Xt otTT paBeH

2 10 -1 2
T 13 2 1
Heo=— M@ = arccos— Ll =arccos— Ll =arccos—
S v 45 v 5 v 13

13. Yron mexy npsmoi g = ll = % U TUIOCKOCTBIO 22X +4y+207=0 paBeH

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

14. Beraucnuth paccrosinue oT Touku A(4,-1) mo mpsimoit 8x-6y+2=0
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18 M 4 01 L3

15. KanoHnueckoe ypaBHEHUE ILTUTICA UMEET BU/T
2 2

0%+ 2=1 O -2 o1
b a a b
2 2 2
N SRR
a b a b

16. Jlnis runep60161 BEpHO
Ca>c 0 2b>2c¢ [ 2b<2c M 2a<2c

17. YpaBHEHUSI aCCHMIITOT TUTIEPOOIIBI IMEET BUJT

Ox=22 Dy:ﬁx |Zly=iéx Ox=%
& b a a
x2 y2
18. DKCLIEHTPUCUTET € KPUBOI 2-T0 mopsimka — + — =1 paBeH
P P P 00 36 P
M 4/5 18 14 15

19. YpaBHeHue AUPEKTPHUCH TapadOIbl UMEET BHU]L

Oy +£=0 Oy =-2

YT YT

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

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

21. Yucno pa3nInyHbIX IEPECTAHOBOK JJIMHBI 6 paBHO ...

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

22. JIeKpeMeHT NOACTaHOBKH [23 1487569j PaBeH ...

-4 -2 +:5 -3

23. Ecnu B omipeieuTeNe CTPOKU U CTONOIBI TOMEHSITh MECTaMH, TO ONPEACTUTEND:
-: IOMEHAIET 3HaK

-! CTaHET PaBHBIM HYIIIO

+: HE U3MEHUTCH

-! YBEIUYHUTCS HA IIOCTOSIHHOE YHUCIIO

12 3
4 5

24. BeaucianuThb

-: 60 +:-60 -: 180 -2 120
1 4 5 0
25. Beruucioute 3 -2
-3 -1 =2
+: 11 - -17 - -23 - 23



26. IlponsBeneHue onpeaenuTesnci

2 3 1 2
9 ‘-(—2* ‘paBHOZ

8 2 3
- 15 - 14 -:32 +:-16
3 1 =2
27. BerurcnuTh onpeaenuTens (3 -2 -1
-1 5 1
--8 - -7 -1 20 +:-19
1 01 1
3100
28. Omnpenenurens 4-ro nopsiaka 010 0 paBeH:
4 2 05
- 14 +:15 -0 -1

29. CKOJIbKO MHHOPOB 2-TO MOPSAKA COACPKUT ONMPEETUTENb 3-TO opsiaKa?
-3 -1 6 - 16

a 1 2

30. AnrebpandyeckuM A0NOIHEHHEM B onpenenurene |1 3 0 koageMeHty a,, Oyner
b 5 c

Lo 2 13 a 2

+'_‘b c - ‘5 c B ‘b 5‘ “h 0‘

31. I3 nepeuncnenHblx Matpunl A, ., B, ., Cs,, D, ,, K. ,, N,

MOYKHO TIEPEMHOXKUTh MEXKILY
coboit

- D3x4 H K6x4 + A2x5 n C5x4 - B6x7 H N3x7 - B6x7 n K

6x4

32. Panrom MaTpuiisl Ha3bIBaeTcs ...

-1 YUCJIO JIMHEWHO HE3aBUCUMBIX CTPOK

-1 YHCJIO JINHEWHO HE3aBUCUMBIX BEKTOPOB

+: MaKCUMaJIbHOE YMCIIO JIMHEHHO HE3aBUCUMBIX CTPOK (CTOJIOIIOB)
- ee MOPSI0K

4 5) (2
33. [IpousBenenne mMaTpuil (2 SJ-[J paBHO:

+: (ﬂ = (13 7) = (7 13) = (-7 -13)
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34. Marpuua A (mpucoenuHeHHas) K Marpuie A = 3 AMEET BU:

31 2 1 3 -1 3 1
: : +:
2 1 31 2 1 -2 -1

-1 5 1
35. Marpuna A oOpaTHas K 3aJaHHON MaTpule A = 01 HMEET BUI:

1 -1 1 1 1({1 =1 1 -1
:5 +: :5
0 5 05 50 5 0 5

Kpumepuu ¢hopmupoeanusn ouenok no mecmoegvim 3a0aHuam:
[lo utoram BBIMOJIHEHUSI TECTOBBIX 3aJaHUN OIEHKA MPOU3BOIUTCS MO MATHOAIHLHON

IKaJe.

5 GaJJIOB — MOTYYar0T 00yUaIOMIMecs ¢ IPaBUIBHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Bonpocsl. Beimonaneno 89-100 % npennokeHHBIX TECTOBBIX BOIIPOCOB;

4 Gamta — mosrydaroT 00yJaromuecs: ¢ MPaBWIbHBIM KOJUYECTBOM OTBETOB HA TECTOBEIC
Borpockl — 70 —88 % ot obmiero oobemMa 3a1aHHBIX TECTOBBIX BOIIPOCOB;

3 Gamna — moay4aroT o0yJaromnuecs ¢ MpaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC
Borpochkl — 50 —69% ot 00111er0 00BEMa 3aJaHHBIX TECTOBBIX BOIPOCOB;

2 Gamta — moay4yaroT o0ydJaromuecs MPaBUIbHBIM KOJIWYECTBOM OTBETOB Ha TECTOBBIC
Borpochkl — 30-49 % ot 061Iero oobeMa 3aJJaHHBIX TECTOBBIX BOIPOCOB.

1 Oamn — momydaroT oOydarommecs: ¢ IPaBUIBHBIM KOJMYECTBOM OTBETOB HA TECTOBBIC
Bonpockl — 10 —29% ot o01iero odbema 3alaHHbIX TECTOBBIX BOIIPOCOB;

0 GamIoB — MOMY4arOT OOyYArOIIMECs MPABMIHHBIM KOJMYECTBOM OTBETOB HAa TECTOBBHIE
Bonpocsl — MeHee 10 % ot o01iero oobema 3a/laHHbIX TECTOBBIX BOIIPOCOB.

5.2.3. Ouenounvie mamepuanvl 011 NPOGEOEHUA KOIOKGUYMA: KOHMPOAUPYyeMasn
komnemenyusn OIIK-1
KonnokBuym — cobecenoBaHue MpenojaBaTess ¢ 00ydaroUUMCs C LETbI0 KOHTPOJIS

IJIyOMHBl YCBOEHMSI TEOPETHMUYECKOr0 MaTepHuaia, M3y4eHUs PeKOMEHJOBAHHOW JIMTEpaTyphl.
KonnokBuym - 3T0 ¢opma KOHTPOJS, BHUJ MOMOLIM OOYYAIOUIMMCS U METOJI CTUMYJIMPOBAHUS
UX CaMOCTOSITeNbHON paboThl. KOIOKBMYM OXBAaThIBAET TOJBKO pa3lesl WM TEMY U3yd4aeMou
JTUCIUIUIAHBI.
Temuvi konnokeuyma:

1. bunaphHble anreOpamdeckue omnepanuu. Anredpandeckue CTPYKTYpbl C OJHOM M JBYMs
OMHApHBIMH ONEPALIUSIMHU.

2. IlepecranoBku. Tpancnosunus B nepectanoBke. IHBepcus. UeTHOCTB epeCcTaHOBKH.

3. IloncranoBku. YeTHOCTh MOACTaHOBKH. CBOMCTBA NIOJICTAHOBOK. JIEKPEMEHT.

4.0Onpenenurenu n-ro nopsjaka. CBolcTsa.

5.MuHopsl u anreOpandeckue JOMOJHEHHS. MeToJbl BBIYMCIECHUE OIpPENeIUTeNs n-ro
NOpAIKA.

6.Cucrema nuHeiHbIX ypaBHeHU. @opmynbel Kpamepa u meron "aycca.

7.Matpunbl. Oneparnuu Hag maTpuriamu. CBoiicTBa omeparuii. OOpaTHas MaTpuiia. Y cloBUS
€€ CYIIECTBOBAHHUS U METOJ] HAX0XKJICHUSI.

8.Panr marpuisl. MeToabl HAX0KIEHUS! paHra MaTPUIIBL.
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9.Jluneiinple mpoctpaHcTBa. llogmpoctpancTBa. basuc M pa3MepHOCTh  JIMHEMHOIO
IIPOCTPAHCTBA.
10.Marpuna nepexozaa. CoiicTsa.
11.Cymma u nepeceyenue noamnpoctpancts. @opmyna ['paccmana.
12.EBxinioBbl ipocTpancTBa. OOmmHMiA crmocod mocTpoeHHs.
13.Inuna Bextopa. Yron mexay Bekropamu. HepaBenctBo Komu-byHsikoBckoro.
14.0OpToronanbHOCTh BEKTOPOB. OpToroHansHbIe 60a3uchl. [Ipoiecc oproroHanmu3auu.
15.JIunelinble npeoOpa3oBaHus BEKTOPHBIX IIPOCTPAHCTB. Cas13pb JIMHEHHBIX
npeoOpa3zoBanuii ¢ MarpuiaMu. JIeicTBUS HaJl TMHEHHBIMU PE0OPa30BAHUSMU.
16. KanoHMuYeCKUi1 1 HOPMaIbHBIN BUJ KBaAPATHUYHON (POPMBI.
17. TlonoXuTenpHO-oTpeIeIeHHbIE KBaApaTHYHbIE ()OPMBI.
18.XapakTepucTiyecKue MaTpulbl. XapakTepucThuueckue KOpHH. CoOOCTBEHHBIE BEKTOPBHI.
Cob6cTBeHHbIE 3HAYCHHUS.
19.BekTopsl. Oniepanyiy HajJ BEKTOpaMH.
20.CkansipHO€, BEKTOPHOE U CMEIIaHHOE NPOU3BeIeHIE BEKTOpoB. CBOICTBA.
21.PaccTosiHME MEXy IByMsl TOUKaMH Ha IJIOCKOCTH. JleieHue oTpe3ka B JaHHOM OTHOLIEHUU.
IInomans TpeyrojJpHHUKA.
22.YpaBHEHHE TPSMOMA C YTIOBBIM KOA(PPHUIIMEHTOM. YTOI MEXKIY IBYMS MPSIMBIMH.
23.0011ee ypaBHEHU NPsAMOii. YpaBHEHHE MPSMON «B OTPE3KaAX».
24 HopMmanbHOe ypaBHEHHE MPsAMOii. PaccTosiHEE OT TOUKH 10 IPSMOIA.
25.0nnurc, runepbosna, napadona.
26.00m1ee ypaBHEHHE IIOCKOCTH. YTOJI MEXK/TY TNIOCKOCTSIMH.
27.HenonHble ypaBHEHUS IUIOCKOCTH. Y paBHEHHE IJIOCKOCTHU «B OTPE3KaX».
28.HopMmanbHOE ypaBHEHUE IJIOCKOCTU. PacCTOsIHNE OT TOUKH J10 MIIOCKOCTH.
29.VYpaBHeHue mpsMOil B mpocTpaHcTBe. KaHOHMYECKOE U MapaMETpUUYECKOE YypaBHEHHE
IPSAMOiA.
30.B3anMHO€E pacnosiokeHne NpsIMOM U INIOCKOCTU B IIPOCTPAHCTBE.
31. O6uree ypaBuenue [1BII. Knaccuduxarnms [1BII.
32. KpuBu3Ha 1 Kpy4eHUe TUIOCKON KPUBOU.
33. lloanpoctpanctBa. Cymma u niepeceuenue noamnpocrpancTs. @opmyina ['paccmana.
34. O0uas cxema uccnenosanus CJIY. Teopema Kponekepa-Kamnemnnu.
35. OnHopoanblie cucteMbl. CBolicTBa pemieHui o JHOpoIHbIX cuctem. OCP.

Kpumepuu ghopmuposanun ouenok no KOHmMpoIbHbIM MOUKAM (KOJIIOKEUYM)

«OMIIUYHBLU (8blCOKULL) YpOBeHb KomnemeHyuuy (5 OaoB) - CTaBUTCS B clydae, KOT/a
00y4aromuiicst AEMOHCTPUPYET 3HaHUE TeopeThdeckoro Marepraia Ha 100%;

«xopowiuti (HopmanvHwlil) ypoeeHs Komnemenyuuy (4 6aNIOB) - CTABUTCA B cilydae, Kornaa
oOyJaromuics: IeMOHCTPUPYET 3HAHKE TeopeTndeckoro Matepuana Ha 70%;

«Y0081eMBOPUMENbHBIL (MUHUMANbHBIL, NOPO208bIl) YposeHb Komnemenyuuy (3 Oana) —
CTaBUTCA B Ciydae, KOTrJla OOYYaroIIWiics 3aTpymHSETCS C TPaBHIBHOW (HOPMYITUPOBKOI
TEOPETHYECKOTO MaTepHaia, JaeT HEITOJHBIM OTBET, JIEMOHCTPHPYET 3HAHWUE TEOPETUIECKOTO
Mmarepuaina Ha 55%;

«Hey00aNIemBopUMebHblIL (HUdMCe NOPo208020) YposeHsb KomnemeHyuuy (2 1 MeHee 0aIioB) —
CTAaBUTCA B Cilydae KoOrja oOydaroluiicss JaeT HEeBEpHYIO (OPMYIHPOBKOH TEOPETUUECKOrO
Mmarepuaa, IEMOHCTPUPYET He3HAHUE TEOPETUYECKOT0 MaTepHaa.
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5.3. Ouenounvie mamepuannvl 0131 RPOMEIHCYMOYHOU AMMECMAYUU.
Lenvio npomesicymounou ammecmayuy TO JUCUUIUIMHE SBISETCS OLIEHKA KauecTBa

OCBOEHHUSI JTUCHUIUIMHBI  oOywaroumumucs. OnHa mnpenHasHayeHa A OOBEKTHBHOIO
MOJATBEPXKJICHUS U OLEHUBAHUS JOCTUTHYTBIX pPE3yJIbTaTOB OOYy4YEHHS TIMOCJIE 3aBepLICHUS
U3Yy4eHUs JUCHMILTUHBL. OCYIIeCTBIsETCS B KOHIIE CEMECTpa U MPEACTaBIsAET CO00M UTOTOBYIO
OLICHKY 3HaHWH B BUJE IK3aMEHA.

[TpomexyTouHasi aTTECTalUs] MOXET MPOBOJUTHCS B YCTHOM WIJIM NMUCHMEHHOH (hopme.
Ha npomexyTounyto arrectanuto orBoautcs a0 30 6amios.

DK3ameHayuoHHble 60RPOCHL NO OUCHUNIUHE «AN2edpa, 2eomMempus U MOnoa02Us)
(konmpoaupyeman komnemenyusn OIIK-1.):

1. AnreOpamyeckue CTPYKTYypbl C OJHOM OWHApHOW anreOpamvecKoi —oreparuen.

CaoiicTBa.

2. Kounbno. Cpoiictsa. [Ipumepsl.

3. Tlone. CoiictBa. [Ipumepsi.

4. Xapakrepuctuka nojs. Teopema. [loanone.

5. IlepecranoBku. Teopema o uncie nepecTaHOBOK UIUHBI 7.

6. Tpancno3uuus B nepecranoBke. MHBepcus. YeTHocTh nepecTaHoBKU. Teopema.

7. TloncranoBku. YeTHocTh mnojacTaHOBKU. CBoMcTBa  YMHOXEHMsI  I10/ICTAaHOBOK.
JIeKpeMeHT.

8. Omnpenenurenu n-ro nopsiaka. CoiicTra

9. MuHops! U anredpandeckue nomnoHeHus. Teopema Jlaruiacca.

10. Paznoxenue omnpenenuTens MO 3JIEMEHTaM CTPOKHU. BbrumcieHue omnpenenuTens
METOJIOM aHHYJIMPOBAHUSI SJIEMEHTOB CTPOKH.

11. Cucrema nuHENHHBIX ypaBHEHUH KpaMeposckoro tumna. Merox Kpamepa.

12. Marpuuel. Onepauun Haa MaTpunamu. CBoWCTBa onepanuil.

13. OGpatHast MaTpuLa. Y CIOBUS CYILIECTBOBAHUS.

14. Teopema 00 orpeenuTeie NPOU3BEIeHUE MAaTPHULL.

15. Panr matpuusl. Teopema o paHre MaTpHUIIbL.

16. JIunelinpie npoctpancTBa. [Ipumepsl. baszuc u pasmepHOCTb JTMHEHHOTO MPOCTPAHCTBA.
Teopema o 6a3uce.

17. llognpoctpancTBo. Cymma u nepeceuenue noamnpoctpancTs. @opmyna ['paccmana.

18. EBknuioBel mpocTpaHcTBa. J[nvHa BekTOopa. Yrosl MexAy BekTopamu. HepaBeHCTBO
Komm-bynsikosckoro.

19. OpToronanbHOCTh BEKTOpOB. OpTOroHaIbHBIE U OPTOHOPMHUpPOBaHHBIE 6a3uckl. Teopema
CYIIECTBOBaHMsI OPTOTOHAIBHOTO Oa3uca.

20. JIunelinple TpeoOpazoBaHUs BEKTOPHBIX MPOCTPAHCTB. JIeHCTBUS Hal JIMHEHHBIMU
npeoOpa3oOBaHMUSIMHU.

21. KBagparuunsie popMbl. Teopema o paHre KBaapaTuyHOU (HOPMBI.

22. KaHoHMuYeCKUH M HOpMaJIbHBIM BUJT KBajipaTuuHOi hopmbl. Meroa Jlarpanixa.

23. IlonoxuTenbHO omnpenenaeHHble KBaapaTuunble popmbl. Kpurepuit CunbBectpa.

24. XapakTepuCTHUECKNE MAaTPULIbl. XapaKTEPUCTUUECKUE KOPHHU.

25. CobcTBenHbIe BeKTOphl. COOCTBEHHbIE 3HaUeHUs. Teopema.

26. Bexropsl. Onepanuu HaJ BekTopaMu. CBONCTBA ONepanyii.

27. CkansipHoe pou3BesieHue BEKTopoB. CBoOICTBA.

28. BexTopHoe npousBeqeHre BeKTOpoB. CBoliCcTBa.
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29. CMemaHHOE NPOU3BEAEHNE BEKTOPOB. CBOMCTBA.

30. PaccrossHue Mexay JOByMs TOYKaMM Ha IUIOCKOCTU. JleneHume oTpe3ka B JaHHOM
oTHoweHuu. [1nomans TpeyroiapHuKa.

31. YpaBHeHHe MPsIMOH C YIIIOBBIM KO3(PPHUIUEHTOM. YTOI MEXy ABYMS IPSIMBIMU.

32. O6miee ypaBHEHUH IPAMOI. YpaBHEHHUE MPSIMON «B OTPE3KaAX».

33. HopmanbHOe ypaBHeHUE TIpsAIMO. PaccTosiHre OT TOYKH J10 TIPSMOM.

34. Dnnunc. KaHoHMYeCKOe ypaBHEHUE JJLUIUTICA.

35. I'unep6osia. KaHoHWYeckoe ypaBHEHUE TUIIEPOOJIBI.

36. [Tapabona. Kanonn4eckoe ypaBHEHHE 1MapadoJIbI.

37. 1lnockocTh B MPOCTpAHCTBE. PaznuyHbie ypaBHEHUS IJIOCKOCTH.

38. HopmanbpHoe ypaBHEHHE IIOCKOCTH. PaccTosiHUE OT TOUKH 10 MIOCKOCTH.

39. B3auMHO€ pacrosoKeHue NPsSIMOI U MJIOCKOCTU B IIPOCTPAHCTBE.

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

Kpumepuu ¢hopmupoganun oyenox no npomesxcymouHnoi ammecmayuu:

26-30 OammoB — MONy4arOT oOOydYarommecs, KOTOpble CBOOOTHO OpPUEHTUPYIOTCS B
Marepuaje U OTBeyaroT 0e3 3aTpyqHeHuid. OOyuaronuiics crocoOeH K BBHIIOIHEHUIO CIOKHBIX
3a/laHui, TIOCTAaHOBKE IIeJIel W BBIOOPE IMyTel MX peanu3anuu. PaboTa BEITIOJHEHA TOTHOCTHIO
0e3 omubok, pemeno 100% 3amaq;

21-25 ©GammoB — TmONy4arOT OOydarommecs, KOTOpPbIE OTHOCUTEIBHO IIOJHO
OPUEHTHPYIOTCSI B MaTrepuaie, OTBEYAIOT 0e3 3aTpyIHEHHH, IOMyCKaloT HE3HAYUTEIIbHOE
KoJIn4ecTBO OmuoO0oK. OOyyaromuiicss criocoOeH K BBINOJHEHHIO CIOXKHBIX 3afaHuil. Pabora
BBINOJIHEHA TTOJIHOCTBIO, HO UMEIOTCA He Oosiee 0JHON Herpy0oil ommOKH U OJHOrO HeloueTa,
He Oojee Tpex HeaoderoB. J[OMyCKarOTCs HE3HAYMTENbHblE HETOYHOCTH IPU PELICHUH 3ajad,
peuieno 70% 3anay;

16-20 GannoB — mony4aroT oOy4arouiuecsl, y KOTOPhIX HEJOCTaTOYHO BBICOK YPOBEHb
BJIaJICHHsI MaTeprajioM. B mporiecce oTBeTa Ha dK3aMeHE JIOIYCKAIOTCS OIIHOKH U 3aTPyTHEHHUS
IpU U3JI0KEHUH MaTepuana. O0yyarouuiicss mpaBUiIbHO BBINOJHUI HE MeHee 2/3 Bceil paboThl
WJIM IOMYCTHJI HE OoJiee OJHOM Tpy0oi OomMOKH 1 ABYX HEJ0UYETOB, HE Oosiee OAHOM rpyOooi u
OJIHOW HerpyOoi omuoOKu, He 6osee Tpex HerpyObIX OoUIMOOK, OJJHOM Herpyooi. O0ydaronuiics
3aTPYAHSAETCS C NMPaBWJIBHOW OIIEHKOH NMpeayokKeHHOH 3a/1auu, JaeT HENOJHbIM OTBET, PEeleHO
55% 3anau;

0 GamnoB — moay4aroT oOy4aroliuecsi, KOTOpblE JOMYCKAlT 3HAYUTEIbHbIE OIIMOKH.
OOyuaromuiics UMeeT JMIIb HavyaJdbHYIO CTENEeHb OPHEHTAlMM B MaTepuane. B pabote umcio
OIIMOOK U HEJAOYETOB MPEBBICUIIO HOPMY IS OLIEHKU 3 WJIM IPAaBUJIBHO BBIIOJHEHO MeHee 2/3
Bcel paboTel. OOyyaronuiics JaeT HEBEPHYIO OLICHKY CUTYalluu, pemeHo menee 50% 3amad.

6. Mertoauyeckue MaTepHabl, ONpeae/sIoNe NPoueIypbl OLCeHNBAHUS 3HAHUIA,
YMeHHii, HABBIKOB W (MJIM) ONbITA 1eSITeJIbHOCTH

MaxkcumanbHas cymma (100 6amioB), HaOupaemasi CTYZA€HTOM M0 AUCHUILIMHE BKIOYAeT
JIB€ COCTaBIISIOIINE!

— nepeas cocmaesiArowas — OLCHKA PETYIAPHOCTH, CBOCBPCMCHHOCTH W KadCeCTBa
BBITIOJIHCHHUA CTYACHTOM yqe6H0171 pa6OTLI o M3Y4YCHHUIO AUCHUIUIMHBI B TCUCHUC IICPUOJA
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u3ydeHus aucuuIuiiHbl (He Oonee 70 OammoB). bammel, XapakTepusyrooliue YCIeBaeMOCThb
CTYJEHTA [0 TUCHIUIUINHE, HAOUPAIOTCS UM B TEUSHUE BCETO MEPUOJIa O0yUSHUSI.
—6mopas cocmasnaouas — OlieHKa 3HAaHWH CTY/ICHTA 110 pe3ylIbTaTaM MPOMEKYTOTHOM
arrectanuu (He 6onee 30 —6amioB).
Kputepuem orneHkn ypoBHSI CHOPMHPOBAHHOCTH KOMIICTCHIIMA B paMKax y4eOHOM

JTUCIUILINHBL «AJredpa, reOMEeTpHs U TONOJIOTUsA» B 1 cemecTpe sBIsIeTCs 9K3aMeH.

OO0muit 6amn TeKymero MU pyOeKHOro KOHTPOJISA CKIAAbIBACTCS M3 CIEIYIOIINUX
COCTaBJISIOLIUX MPUIIOKEHUS 2.

Llenvro npomesricymounvix ammecmayuii 10 AUCIHUIUIMHE SBJISETCS OLEHKA KayecTBa
OCBOCHUS JUCIHUILTUHBI 00YyJatOIUMUCS.

Kpumepuu oyenku kauecmea 0c60eHus OUCUUNTIUHDL

Ouyenka «omauunoy — om 91 0o 100 6annoe — TEOPETUUECKOE COJEpPKAHUE Kypca
OCBOEHO IOJIHOCTBIO, 0e3 mpobenoB, HEOoOXOAUMbIE MPAKTHUECKHE HAaBBIKM pabOThl C
OCBOEHHBIM MarepuajioM c(opMupoBaHbl. Bce mnpenycMOTpeHHblEe NporpaMMoi oOydeHus
yueOHbIe 3aJaHusl BBIONHEHB. Ha »K3aMeHe CTYIeHT JEMOHCTPHpPYET TIIIyOOKHe 3HAaHUS
MPEeyCMOTPEHHOTO NPOrpaMMoOi Marepuaia, YMEeT UYeTKO M JIOTUYECKH TMOCJIeI0BATEIbHO
OTBEYaTh Ha MOCTABIICHHBIE BOIIPOCHI.

Ouyenka «xopouton — om 81 0o 90 6annoee — TEOPETUUYECKOE COJNEpKAHUE Kypca
OCBOCHO, HEOOXOJUMBIC TPAKTUYECKUE HABBIKA pPa0dOThl C(HOPMHUPOBAHBI, BHITIOJHCHHBIC
ydeOHbIe 3a/IaHMs COJIepkKAT He3HAuUMTeNbHbIe omuOKU. Ha sk3ameHe CTyleHT HeMOHCTPUPYET
TBEPAOE 3HAHUA OCHOBHOTO (IIPOrpaMMHOr0) MaTepuasia, €CTh HECYIIECTBEHHbIE HETOYHOCTU
IIPU OTBETE HA MOCTABIEHHBIE BOMPOCHI.

Ouenka «yooenemeopumenvno» — om 61 0o 80 6ann106 — TEOPETUUECKOE COAECPIKAHUE
Kypca OCBOEHO HE IMOJIHOCThbIO, HEOOXOIUMBbIE MPAKTUYECKUE HABBIKU PabOTHI C(HOPMHUPOBAHBI
YaCTUYHO, BBHIMOJHEHHBIC yUeOHbIE 3aJaHus coaepkaT rpyObie ommOku. Ha sk3ameHne cTyneHT
JIEMOHCTPHUPYET 3HAHHUE TOJIKO OCHOBHOTO MaTepHalia, OTBEThI COJEPKAT HETOUYHOCTH, CJIabo
apryMEHTHPOBAHBI, HAPYIIIEHA MOCIEI0BATEILHOCT U3JI0KEHHUSI MaTepHralia

Ouyenka «neyoosiemeopumenvhoy — om 36 0o 60 6an1108 — TEOPETHUECKOE
COJIEpKaHUE Kypca HE OCBOCHO, HEOOXOJUMbIE TMPAKTUYECKHE HaBBIKU pPaOOThI HE
c(hOpMHUPOBaHbI, BBIIOJHEHHbIE 3aJaHus cojepxkar rpyoble omuOku. Ha sk3ameHe cTyneHT
JEMOHCTPHUPYET HE3HAHHWE 3HAYUTENbHOM YacTH MPOTPaMMHOIO MaTepuana, CyIIeCTBEHHBIC
OIIMOKY B OTBETaX Ha BOMPOCHI, HEYMEHHE OPUEHTUPOBATHCS B MaTepHalle, HE3HaHHUE OCHOBHBIX
MOHITHHA TUCITUTITAHBL.

Tunosele 3aganus1, odecneunBaronie popmupoBanue komnereHnuu OIIK-1 mpeacrasnens
B Tabnwuie 7.

Tabnuya 7. Pe3ynbTaThl OCBOCHUS YU€OHOMN JUCIHUILINHBI, ITOIekKAIMe TPOBEPKE

Koa n OcHoOBHBIE MOKA3aTeJIN OLEHKH Nupukatopsl Bun oneHouHoro
HanMeHOBaHHe pe3yJabTaToB 00y4eHHs AOCTHKEHUS MaTepuaJa,
KOMIIeTeHIIUH KOMIIETeHIIUH of0ecneyuBaoIue
(1J1sl IVIAHUPOBAHMSA ¢hopmupoBanne
pe3yJIbTaTOB 00yUeHHst KOMIeTeH UMt
MO0 JIeMEHTaM
o0pa3oBare/LHOM
NPOrpaMMbl M
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COOTBETCTBYIOIIHX
OLICHOYHBIX CPE/ICTB)

OIIK-1
Crocoben
MPUMEHSTH
€CTECTBEHHO-
HAYYHBIE U
0OIIeuHKEHEP-
HbBIC 3HAHMS,
METOJIBI
MaTreMaTHyec-
KOTO aHau3a u
MO/JICITUPOBAHHS,
TEOPETHIECKOTO
Y DKCIIEPUMEH-
TAJIILHOTO
HCCIIE/IOBAHUS B
npodeccuona-
JIbHOM
JeSATEBHOCTH

3HaTh: oOCHOBHble ToHATHA W | M/]-1 _OIIK-1.1. Tunossle OLIECHOUHBIE
METOMBl AHAINTHYECKOW T'€OMETPHH | 3HAaeT OCHOBBI BBICIICH MaTepHaIIBI AT
1 JINHEHHOH anreOpHl. MaTeMaTHKH, ¢u3nKy, YCTHOTO OTIpoca
OCHOBBI BBIYHCIIHTEIEHON (pazoen 5.1.1.)
YMeTb:  pemars  CTaHAAPTHHIC | TEXHUKU " TumoBsle TeCTOBBIE
mpo¢eCCHOHATbHEIC 3amaun C | IpOorpaMMHUPOBAHUS 3amaHus (paszoen 5.2.2)
MIPUMEHEHUEM MaTeMaTHIEeCKUX OrneHOYHBIE
3HAHHH. Marepuabl JUis
NPOBEICHUS
Buagers: HaBBIKaMH KOJUIOKBHYMa
MaTeMaTH4YeCKOro WCCIIeTOBaHMUS (pazoen 5.2.3.)
00BEKTOB npodeccroHaNbHON TuroBbIe OLICHOYHBIC
JEeATETbHOCTH. MaTepuansl K 5K3aMEeHYy
(pazden 5.3.)
3HaTh: OCHOBHbIC Maremarndeckue | HM/[-2 OIIK-1.2 O11eHOYHEIE
TIOHATHS ¥ YMETh UX HCIONb30BaTh B | Pemaer CTaH/apTHBIC MaTepHaIIBI AT
nH(GOPMANNOHHBIX TEXHOJIOTHSAX. npodeccHoHaNbHBIE CaMOCTOATEIHHON
3aJa4yl ¢ TNPUMEHEHHEM paboTsI

Ymerb:  pewath
npodeccruoHaNbHbBIE
MIPUMEHEHUEM

CTaHAApTHBIC
3a7a4un c
MaTeMaTHYeCKUX
3HAHUH, NIPUMEHATH
MaTeMaTUYecKoe  MOJEIUPOBAHHE
nH(OPMALMOHHBIX IIPOILIECCOB.

€CTeCTBCHHOHAYYHBIX |
00ILEeMH)KEHEPHBIX
3HAHUH, METOJIOB
MaTeMaTHYECKOTO aHaju3a
Y MOJICTTUPOBAHHS

(munoguvle 3a0auu
pazoen 5.1.2.)
OrneHOYHBIE
MaTepHaIbl IS
KOHTPOJIbHOM pPabOoThI
(pazoen 5.2.1.)
TumnoBble OLICHOYHBIE

Baapgers: HaBBIKaMH MaTepHalsl K 9K3aMeHY

TEOPETHYECKOTO W HCCICTOBAHUS (pazoen 5.3.)

00BEKTOB npodeccuoHaIbHOM

JeATENBHOCTH,  MaTeMaTHYeCKUMH

METOJaMH MOICITPOBAHUS

MH(OPMAIMOHHBIX IPOIIECCOB.

3HaTh: OCHOBbl Marematuku  u | M/[-3 OIIK-1.3 OneHo4HbIE

yMeThb ~ HMX  HCIOJb30BaTh B | IIpoBomuT TeopeTHyeckoe MaTepHaIIbI U1

UH(OPMALMOHHBIX TEXHOJIOTHUSIX. u 9KCIIEPHMEHTAIBHOE CaMOCTOSATEIbHON
UCCIIeZIOBaHHE  OOBEKTOB paboTsl

YMerb:  pemaTh  CTaHAApTHBIE | Npo(ecCHOHAIb-HOM (munoevie 3adauu

npodeccroHalbHbIE 3a1a4n C | IeATeNBHOCTH pazoen 5.1.2.)

NpUMEHEHHEM  OOIICHH)XEHEPHBIX OueHOYHbIE

3HaHWH, HPUMEHSTD MaTepHabl s

MaTeMaTH4eCKoe  MOJEIHPOBAaHHE KOHTPOJILHOH paboThI

nH(OpPMaMOHHBIX ITPOLIECCOB.

Baagers: HaBBIKaMH
TEOPETUYECKOTO u
OKCIICPUMEHTAJIbHOTO HCCJICAOBAHUA
00BEKTOB npodeccruoHaIbHOM
JCATCIBHOCTH MaAaTCMaTUYCCKUMHU
METOJJaMH.

(pazoen 5.2.1.)
THUIOBBIE TECTOBBIE
3amaHus (paszoen 5.2.2)
Tunoswie OIIeHOYHbBIE
MaTepHabl K 3K3aMCHY
(paszoen 5.3.)

7.Y4e0H0 — MEeTOANYECKOe 00ecmeYeHne T CIMIINHbI

7.1. HopMaTHBHO-3aKOHOAATEIbHbIE AKThI

I'paxxnanckuii komekc P®: [amekTponHBIl pecypc]/ JlocTynm W3 CHpaBOYHOM CHUCTEMBI

"T"apanTt". http://www.garantexpress.ru.

denepanbHOr0 TOCyJapCTBEHHOIO 00pa30BaTENbHOTO CTaHJIApTa BHICIIET0 O0Opa30BaHUS IO
HanpasieHuto noarotoBku 09.03.01 MudopmaThka ¥ BBYMCIMTENbHAs TEXHUKA (YpOBEHb
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http://www.garantexpress.ru/

10.

11.

12.

13.

OakanaBpuaTa), yTBepKIEHHOTO NMpHKa3oM MuHHCTepcTBa 00pa3oBaHus U Hayku Poccuiickoii
@eneparun o1 «19» centsOps 2017r. Ne929 (3apeructpupoBano B MuHiocte Poccun
«10» oxTs16pst 2017r. Ne48489).
http://fgosvo.ru/uploadfiles/FGOS %20V O0%?203++/Bak/090301 B 3 12102017.pdf
®denepanpHblil 3akoH "O06 obOpa3zoBanun B Poccuiickoit denepanun" ot 29.12.2012 No273-03
http://www.consultant.ru/document/cons_doc LAW 140174/

7.2. OcHOBHAas1 JIUTEpaTypa.
MuxaneB A.A. Anreb6pa MaTpuIl U JTUHEHHBIE MPOCTPAHCTBA [ DNEKTPOHHBIN pecypc]/ Muxaies
A.A., Muxanes A.B.— DnekTpoH. TekcToBble naHHble.— M.: HWHTepHeTr-YHuBEpcUTET
Nudopmanmonnsix Texwomoruit (MHTYUT), 2016.— 145 c— Pexum gocryma:
http://www.iprbookshop.ru/52180.html.— DBC «IPRbooks»

. JlenoBckass E.B. Jluneitnas anrebpa u ananutuyeckas reomerpusi. COOpHUK 3anadu

[DnexTponHsbIit pecypc]: npaktukym/ Jlegockas E.B.— DaekTpoH. TekcTOBBIE JaHHBIE.— M.:
MockoBcKasi TocyJapCTBeHHas akajaemus BojHoro tpaHcropta, 2017.— 100 c.— Pexum
nocryma: http://www.iprbookshop.ru/76710.html.— 9BC «IPRbooks»3.

lepcroB C.B. AnanmuTudeckas reomMeTpusi W JUHEHHas anreOpa. Marpuilbl U CHUCTEMbI

ypaBHEHHH [DIEeKTpOHHBIH pecypc]: ydeOHo-meToamyeckoe mocobue/ Ilepcrop C.B.—
DnekTpoH. TekcToBbie nanHbie.— M.: U3patensckuit JJom MUCuC, 2015.— 17 c.— Pexum
nocryma: http://www.iprbookshop.ru/64171.html.— 3BC «IPRbooks»

I'ycak A.A. Amnanutuueckas reomerpuss M JuHeiHass anreOpa. Ilpumepsl u 3amaum

[DnekTpoHHBI pecypc]: yuebHoe mocobue/ I'ycak A.A.— DIEKTpOH. TEKCTOBBIE TaHHbIC.—
MuHck: TerpaCucremc, 2011.— 265 c.— Pexum JIOCTYyIIa:
http://www.iprbookshop.ru/28035.html. — 3BC «IPRbooks»

babun, A.W. Jluneitnas anre6pa : yueObHoe mocodue / A.W. babun, A.B. JlsaruneBa. —
Kemepoo: Ky3I'TY umenu T.®. ['opbauesa, 2018. — 116 c. — ISBN 978-5-906969-60-6.
— Texkcr: snexkTpoHHBIN // DnekTpoHHO-OubroTeuHas cucrema «Jlaupy : [caiiT]. — URL:
https://e.Janbook.com/book/105427

becuennsiif, N.I1. Anrebpa: yuebnoe nocobue / W.II. becuennsiii, E.B. Mskumesa, E.B.
becueanas. — Owmck: OMI'Y, 2012. — 76 c¢. — ISBN 978-5-7779-1418-7. — TekcT:
ANEKTPOHHBIA // DnekTpoHHO-OuONMHMOTeuHas cuctema «Jlamp»: [caiit]. — URL:
https://e.lanbook.com/book/75396

7.3. lonoaHuTeIbHAS JIUTEPATypa

Enpxun A.I'. Jluneiinas anreOpa W aHaJIUTHUECKash TeOMETPHsS [DJIEKTPOHHBINH pecypc]:
yuebnoe mocobue/ Enpkun A.I'.— DnekTpoH. TekcToBbie naHHble.— CaparToB: By3oBckoe
obpazoBanmue, 2018.— 95 c.— Pexxum noctyma: http://www.iprbookshop.ru/77939.html.
boGruteBa T.H. JluneitHas anreOpa ¥ aHaTUTHYECKas TeOMETpHsS [DIEKTPOHHBIM pecypc]:
yuebHo-MeToanueckoe nocooue/ boowsena T.H., Kupssnosa JI.B., TutoBa T.H.— DnexTpoH.
TekcToBble NaHHble.— M.: MUCU-MI'CY, Aii [Iu Op Meauna, 96C ACB, 2018.— 144 c.—
Pexxum noctyna: http://www.iprbookshop.ru/80626.html.— 3BC «IPRbooks»

EmenbsinoBa T.B. Jluneiinas anreOpa. Pemienue THMOBBIX 3amad [DIEeKTpOHHBIN pecypc]:

yaebnoe nmocobue/ EmenbsiHoBa T.B., KombuaroB A.M.— DIEKTpOH. TEKCTOBBIC JaHHBIE.—
Caparos: Aii [1Tu Op Menua, 2018r., 184c. http://www.iprbookshop.ru/74559.html.

AxmerrameBa B.P. Marematuka. Jluneilinas anreOpa [DnekTpoHHBIH pecypc|: ydeOHOE
nocobue/ AxmerrasmeBa B.P., Tamsyrmunosa JIL.P., TansyrmuaoB M.U.— DnekTpoH.
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http://fgosvo.ru/uploadfiles/FGOS%20VO%203++/Bak/090301_B_3_12102017.pdf
http://www.consultant.ru/document/cons_doc_LAW_140174/
http://www.iprbookshop.ru/52180.html
http://www.iprbookshop.ru/76710.html
http://www.iprbookshop.ru/64171.html
http://www.iprbookshop.ru/28035.html
https://e.lanbook.com/book/105427
https://e.lanbook.com/book/75396
http://www.iprbookshop.ru/77939.html
http://www.iprbookshop.ru/80626.html
http://www.iprbookshop.ru/74559.html

TEKCTOBBIE NaHHble.— M.: Poccuiickuil rocynapcTBEHHbIH YHUBEpPCUTET npaBocyaus, 2017.—
60 c.— Pexxum nocrymna: http://www.iprbookshop.ru/65863.html.— DBC «IPRbooks»

14. Anexcanapos, [1.C. Kypc aHanuTH4eckoil reoMeTpuu 1 JuHeiHOH anredps! : yueoHuk / I1.C.

AnekcanapoB. — 2-e usn.,crep. — Cankr-Ilerepoypr : Jlans, 2009. — 512 c¢. — ISBN 978-5-
8114-0908-2. — Tekct: 37eKTpOHHBIH // DNEeKTPOHHO-O0MOIHoTeuHas cuctema «JIaupy : [calT].
— URL: https://e.lanbook.com/book/493

15. Unbun, B.A. Ananutudeckas reomerpus : yueOnuk / B.A. Wnbun, D.I'. [To3usak. — 7-e usm.,

crep. — MockBa: ®USMATIIUT, 2009. — 224 c¢. — ISBN 978-5-9221-0511-8. — Tekcr:

AJICKTPOHHBIA //  DnexkTpoHHO-OMONmMoTeyHass cucrema «Jlanb»: [caiit]. — URL:

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

7.4. llepuoguveckne U31aHUs.
16. Bectaux MI'Y Cepus 1. MaremaTtnka. Mexanuka.

17. U3Bectusa PAH. Cepus matrematuueckas

18. Ycnexu MmaTeMaTHYECKUX HayK

7.5.AnTepHeT — pecypcesbl.

[Ipn wu3yyeHum AUCUMILINHBI «AJiredpa, T€OMETpUs U TONOJOTUS» O0ydaroluecs
oOecniedeHbl 10cTynoM (yIajleHHbIH JOCTYI) K pecypcam:

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

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

Hepeueub AKmMYyajibHbLX )JIEKMPOHHbIX unqbopmauuounblx oas Oanublx,

K Komopuim obecneuen oocmyn noavzoeamenam KbI'Y (2021-2022 yu...)

Ne | HammeHnoBaHmne Kparkas Apnpec caiita HaumeHnoBanne YcaoBus
n/m | 3JIEeKTPOHHOTO XapaKTepUuCTHKA OpraHu3alnum- JA0CTyNa
pecypca BJIaJeblA;
PEKBU3HTHI
JA0T0BOpa
1. «Web of [Honmutemarnueckas | http://www.isiknowledge.com/ Kommnanus Hoctym mo
Science» pedepaTtuBHO- Thomson Reuters IP-agpecam
(WOS) oubmrorpaduyeckas Cy0Ju1eH310H- KbI'y
1 HayKOMETpHU4ec- HbIii 10roBOp
Kas 0a3a TaHHBIX, B Ne WoS/592 ot
KOTOpOH 05.09.2019 r.
HUHJIEKCUPYIOTCS AKTHUBEH 710
okoio 12,5 31.12.2021r.
TBIC. KypHAaJIOB
2. | Sciverse Scopus | PedeparuBnas u N3narenscTBO HocTtym 1o
M3ATeNbCTBA | aHAJIMTHYecKas 0asza http://www.scopus.com «Elsevier. Hayka IP-anpecam
«Onb3eBHUP. JIQHHBIX, U TEXHOJIOTHUN KbI'Y
Hayxa u cozepxKalnas Cy0/mueH3no0H-
TEXHOJIOTUID) 21.000 HBIii 10roBOP
PELEH3UPYEMBIX Ne Scopus/592 ot
xypHainos; 100.000 05.09.2019 .
KHHUT; 370 KHKHBIN AKTHUBEH 10
cepuii 31.12.2021r.
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http://www.iprbookshop.ru/65863.html
https://e.lanbook.com/book/493
https://e.lanbook.com/book/2179
http://www.garant.ru/
http://lib.kbsu.ru/
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/

(HpO,E[OJDKaIOH_II/IXC}I

W3IaHAHN );
6,8 MJIH. JOKJIal0B
U3 TPYJOB
KOH(EepeHIIHHA
Hay4ynas OnekTp. 6ubIMoTEKA http://elibrary.ru 000 «HOb» [onnbrit
3JIEKTPOHHASL | HAayYHBIX JOCTYI
0no0JIMOTEKA Ty OTUKAIUH -
(H9B PO®H) | okono 4000
HWHOCTPaHHBIX U
3900
OTE4ECTBEHHBIX
Hay4HBIX JKypHAaJIOB,
pedepatsl
nyOnukanmii 20 ThIC.
KYPHAJIOB, a TAKXKe
onucanus 1,5 MiH.
3apyOeKHBIX U
pOCCUICKUX
nucceptauumii; 2800
pocc. KypHaIOB Ha
0e3B03Me3THOI
OCHOBE
Ba3a nannbix | HamumonanbHas http://elibrary.ru 000 «HOb» ABTOpH30BaH-
Science Index | nHpOpPMAIMOHHO- JIneH3nOHHBIH HBIH JJOCTYII.
(PUHII) aHAJUTUYECKAas JIOrOBOD Tlo3Bomsger
CHCTEMA, Science Index JIOTIOJIHATE U
AKKyMYJIHPYIOIIast NeSIO-741/2021 YTOUHSTh
Oonee 6 MMIUTMOHOB or 12.07.2021 r. CBEIICHUS O
Ty OJTHKAITII My OTHKAITHSIX
POCCHICKHX AKTHUBEH 110 YUEHBIX
aBTOPOB, a TAKKE 01.08.2022r. KbI'Y,
nH(pOpMAIUIo 00 BX UMEIOLINXCSA B
LIUTUPOBAHUH U3 PUHI]
6onee 4500
pOCCUICKUX
XKYPHAJIOB.
IBC 13800 n3nmanmii mo http://www.studmedlib.ru 000 ITonHprit
«KoHCyJbTaHT | BceM 00acTsmM http://www.medcollegelib.ru | «Ilomutexpecypc» JOCTYTI
CTYIEHTa» 3HAHUH, (r. Mockaa) (perucrpanus
BKJIIOYaeT OoJjiee Horosop o [P-anpecam
gem 12000 Ne310CJ1/08-2021 KBI'Y)
y4eOHUKOB U Ot 30.09.2021 1.
Y4eOHBIX TOCOOMI AKTHBEH 110
st BO u CIIO, 864 30.09.2022r.
HalMEHOBAaHMI
XKypHayoB 1 917
MoOHoOTpaduii.
«dnexrponnas | Komekuusa http://www.studmedlib.ru 000 ITonnsrit
OndImoTeKa «Menununa (BO) «ITonurexpecypce» JOCTYTI
Texuudeckoro | [D0TAP-Menna. (r. Mocksa) (peructpanus
By3a» (QbC Books in English Jorosop o [P-anpecam
«KoHcyabTaHT | (KHUTW Ha Ne288CJ1/04-2021 KBI'Y)
CTY/IEHTa») AHTITUIICKOM 01 20.04.2021 1.
SI3BIKE ) AKTHBEH J10

20.04.2022r.
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7. 9BC «Jlaub» | DIEKTpOHHBIC https://e.lanbook.com/ 000 «3BC Tonnpiii
BEPCHUU KHUT JIAHb» (1. CaHKT- TOCTYTI
BEIYIIHNX [eTepOypr) (perucTpamms
HU31aTEIBCTB Horosop no [P-agpecam
y4eOHO 1 Hay4HOU Nel12EI1/223 KBI'Y)
JTUTEPATYPHI ot 09.02.2021 .
(B TOM umcie AKTHUBEH J10
YHUBEPCUTETCKUX 28.02.2022r.
W31aTeIbCTB), TAK U
3JIEKTPOHHBIE
BepcUU
MIEPHOAMIECKUX
W3IaHUN 11O
pa3nUYHBIM
o0JacTsaM 3HaHUH.
8. | HanuonanbHas | OObeIMHEHHBIH https://H306.pd OI'bY Hocrym ¢
JIEKTPOHHASL | AJIEKTPOHHBII «Poccuiickas 3IIEKTPOHHOIO
oudmorTeka | Kartajor (OHIOB rocy/apcTBeHHas YUTAJIHHOTO
PI'b pOCCUICKUX OMOIIMOTEKa» 3ama
OnOIHMOTEK, Horosop OnOIMOTEKH
coAepKaIIui Nel01/HDB/1666- KbI'Y
4331 542 ot 10.09.2020r.
3JIEKTPOHHBIX Cpokom Ha 5 net
JOKYMEHTOB
00pa3oBaTeILHOrO U
Hay4JHOTO XapaKTepa
10 Pa3INYHBIM
OTpacJisiM 3HaHUMN
9. 9BC 107831 http://iprbookshop.ru/ 00O «Ai# I Op TTonubrit
«IPRbooks» Iy OJMKaIHi, B T.4.: Menana» JOCTYII
19071 — yueOHbIX (r. CapatoB) (peructpanus
n3nanuii, 6746 — Jorosop o IP-agpecam
Hay4HbIX U3AaHUM, Ne7821/21 KBI'Y)
700 xomnekmui, 343 ot 02.04.2021 1.
)kyprana BAK, 2085 AKTHUBEH 10
ayIHOU3JaHUN. 02.04.2022r.
10. | 3BC «lOpaiiT» | D1IeKTpOHHBIE https://www.biblio-online.ru/ 000 Ionnsrii
aas CIIO BepCcUU Y4eOHOU 1 «DNEeKTPOHHOE JOCTYII
HAYYHOM W3/1aTENbCTBO (peructpanus
JINTEPaTyphl FOPAMT» o [P-anpecam
H3/1aTeIIbCTB (r. Mocksa) KBI'Y)
«Opaiit» ana CI1O Jorosop
Y DIIEKTPOHHBIC Nel192/EI1-223
BEpCUHU 0129.10.2021 1.
TIEPUOJUYECKUX AKTHUBEH 10
U3IaHUN 110 31.10.2022 1.
Pa3NUYHBIM
o0JacTsaM 3HaHUH.
11. | Polpred.com. | O630p CMU Poccun http://polpred.com 00O «llonmpen Hocrym o
Hosoctn. U 3apyOexKbs. CIIPaBOYHUKU» IP-anpecam
00630p CMU. | [lomHBIE TEKCTHI + Be3Bo3me3guo KBI'Y
Poccusi u aHanuTuka u3 600 (6e3
3apy0exbe u3gaHuu o 53 odunuansHOro
OTpaCIIsIM JIOTOBOPA)
12. | Ilpe3uaentckas | bosee 500 000 http://www.prlib.ru OI'bY ABTOpH30BaHH
0n0JMoTeKAa | DIEKTPOHHBIX «I[Ipe3umentckas | bl JOCTYN M3
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um. b.H. JIOKYMEHTOB TIO OMOIHOTEKA UM. OHOJIMOTEKH

Eabouna ncropun OtedecTna, b.H. Enprinnay (aym. Ne214)
poccuiickoit (r. CaHKT-
rOCyJapCTBEHHOCTH, [leTepOypr)

PYCCKOMY SI3BIKY H Corianenue ot
IpaBy 15.11.2016r.

CpokoMm Ha 5 net
(c manmpHeWmICH
TIPOJIOHTAITHECH)

— Kpome Toro oOydvarommecs MOTYT BOCIHOJB30BaThCs MPO(HECCHOHATHLHBIMUA MOUCKOBBIMU
CHCTEMaMH:

22. IlonHoTekcToBas 6a3a nanubix ScienceDirect: URL: http://www. sciencedirect.com.

23. Maremarudeckas uaTepHEeT-0nOmoTeka URL: https://math.ru/lib/cat/

s 3¢ dexTuBHOTO YCBOCHUS JUCIMILTUHBL, TOMUMO Y4eOHOTO MaTepuaa, CTyJeHTam
HE0OXO0IUMO T0JIb30BAThCA JAHHBIMU BCEMUPHOU ceTu IHTEepHeT, TaKUMH caliTaMu, KakK:
24. PlanetMath.Org — MaTeMaTnueckasi SHIMKJIONEIUs
25. I'noccapuii mo matemaruke http://www.glossary.ru/cgi-in/gl_sch2.cgi?’RMgylsgyoqg
26. Hayunas snextponHas oubnuorexka eLIBRARY.RU http://www.elibrary.ru

27. OnekTpoHHO-OMbOIMoTEeYHas cuctema «Jlanp» https://e.lanbook.com/
28. Obpa3zoBatenbHblil MaTeMaTuueckuii cat URL: http://www.exponenta.ru

7.6. Memoouueckue yKazanusa no npoeeodeHu1o paiuiHulX y4eOHslX 3aHAMUIL
U 6U006 CAMOCHOAMENbHOU PAdOmMbL.

VYyeOnass pabora mo gucHMIUIUHE «AJredbpa, TeoMeTpus U TOMOJOTHS» COCTOUT W3
KOHTAaKTHOM paboThl (JIEKIIUH, MPAKTUYECKUE 3aHITHS) U CAMOCTOSITEILHON padOTHI.

JIist MOATOTOBKHM K MPAKTHUYECKUM 3aHITHSIM HEOOXOAMMO PACCMOTPETh KOHTPOJBbHBIE
BOIIPOCHI, TMPH HEOOXOJUMOCTH OOpaTUTBCS K PEKOMEHIyeMOW JMTepaType, 3amucaTh
HEIMOHSATHBIE MOMEHTBI B BOIIPOCAX ISl YSICHEHHS UX Ha MPEACTOALLEM 3aHITHH.

Memoouueckue pekomenoayuu no u3y4eHuI0 OUCHYUNIUHbL
«Anzebpa, zeomempus u monoao2uny 0asa 00yUarOUUXCA

[Tpuctynas Kk M3y4EeHUIO TUCHMIUIMHBI, 0OydaroumieMycss HEOOXOIUMO O3HAKOMHUTHCS C
TEMaTHYECKUM IUIAHOM 3aHSATHI, CIIMCKOM PEKOMEH/I0BaHHOW yueOHOU surteparypbl. Creayer
VSICHUTH TOCJIENOBATENILHOCTh BBITIONHEHUS WHIWBUIYaJbHBIX Y4eOHBIX 3aJlaHUil, 3aHECTH B
CBOIO pabouyro TeTpaJb TEMbl U CPOKHU MPOBEACHUSI ceMUHapoB. [Ipy M3yuyeHUU IUCHUIUIMHBI
oOyyaroIyecs: BBIMOJHAIOT CIEAYIOIINE 3aJaHusl: H3Yy4aloT PEKOMEHJOBAHHYIO Y4eOHYyI0 U
Hay4yHYIO0 JIUTEpaTypy; MUIIYT KOHTPOJIbHbIE PabOThI; BBIMIOJIHSIIOT CAMOCTOSTEIbHBIE PaldOTHI,
YYaCTBYIOT B BBITIOTHEHUH MPAKTHUECKUX 3aJaHHUi. Y POBEHb U TTyOMHA YCBOCHHUS AUCIIUTIIIMHBI
3aBHCST OT aKTHMBHOW M CHCTEMaTH4ecKol paOOThl Ha JIEKIHSX, U3yYEHUs PEKOMEHJIOBaHHOMN
JUTEPATYPhl, BHITOJIHEHHUS] KOHTPOJIbHBIX MMCbMEHHBIX 3aJJaHUN

Kypc n3ydaercsa Ha JeKnusax, CEMHUHapax, NP CaMOCTOSTEIBHOW W HWHIAWBUAYAIbHOMN
pabore oOyuaromuxca. OOyuarommiics A7 TOJTHOTO OCBOGHHUS MaTepuana JOJDKEH He
IPOIyCcKaTh 3aHATUS M aKTUBHO y4acTBOBaTh B y4eOHOM mporecce. JIeKIuu BKIIOYAIOT Bce
TEMBbI 1 OCHOBHBIE BOIIPOCHI TEOPUH U MPAKTUKU. J[J1s1 MakcHManbHOM 3()()eKTUBHOCTH U3yUEeHUS
HEOOXOJUMO TOCTOSIHHO BECTHM KOHCIEKT JIEKLIMH, 3HAaTh PEKOMEHAYEMYIO IpEernojaaBaTeiemM
JUTEPATYpPy, IMO3BOJSIOILYIO IOMOJHUTH 3HAHUSA M JIY4lIE€ IOATOTOBUTHCS K CEMUHAPCKUM
3AHATHUSAM.

B coorBercTBUM ¢ y4eOHBIM IJIAHOM Ha KaXIyl0 TEMY BBIJEIEHO HE0OXoIuMoe
KOJIMYECTBO YACOB MPAKTUYECKHUX 3aHATUN, KOTOPBIE MPOBOASATCS B COOTBETCTBUU C BONPOCAMHU,

39



https://math.ru/lib/cat/
http://www.glossary.ru/cgi-in/gl_sch2.cgi?RMgylsgyoqg
http://www.elibrary.ru/
https://e.lanbook.com/
http://www.exponenta.ru/

PEKOMEH/IOBAaHHBIMM K M3Y4YEHUIO IO ONpeAeiaeHHbIM TemaM. OOyuaromuecss JOJDKHBI
PETYJISIPHO TOTOBUTHCA K CEMUHAPCKUM 3aHATHSM U y4acTBOBATh B 00CYX/IeHUH BOIpocoB. [1pu
MIOATOTOBKE K 3aHATHSAM CIIEAYeT PYKOBOJCTBOBATHCS KOHCIIEKTOM JIEKIIMKA M PEKOMEHIOBAHHON
auTeparypoil. TemMaTndeckuii MmiiaH AUCHUILTUHBI, Y4eOHO-METOMUECKUE MaTepHalbl, a TaKKe
CIMCOK PEKOMEHIOBAHHOM JIUTEpATyphl IPUBEACHBI B paboueil nporpamme

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

B mpouecce NEKIMOHHBIX 3aHATHH 1edecooOpa3HO KOHCIEKTUPOBATH  yueOHBIN
MaTepuai. JJs 3Toro UCHOIb3YIOTCS 00IIME U YTBEPAUBIINECS B MPAKTUKE IPABUIIA, U IPHUEMbI
KOHCIIEKTUPOBAHUSI JICKLUM.

KoHcnektupoBanue JIeKIUH BEOETCS B CIELHMATBHO OTBEACHHOW ISl 3TOrO TETPalM,
KK JUCT KOTOPOM JOJDKEH UMETh TMOJs, Ha KOTOPBIX [ENaloTCAd TIOMETKH U3
PEKOMEHIOBaHHOM JIMTEPATYpPhl, AOMOIHSIOIIME MaTepuajg IPOCIYIIaHHOW JIEKIMH, a TaKXKe
MOTYEPKHUBAIOIINE OCOOYIO BAXKHOCTh T€X WJIM UHBIX TEOPETUUECKUX TTOTOKCHHM.

[lenecooOpa3Ho 3anmuChIBaTh TEMY U IUIAH JIEKLIUNA, PEKOMEHIYEMYIO JIMTEPATYPY K TEME.
3anucu pasienoB JICKIUU JODKHBI UMETh 3arojIOBKH, IMOA3arojOBKH, KpacHble CTpoku. s
BBIJICJICHUSI Pa3JI€JIOB, BBIBOJOB, ONPEACIICHUIM, OCHOBHBIX MAEH MOMXHO HCIIOJIb30BaTh LIBETHHIE
pYy4KH # (hIoMacTepsl.

HazBanHble B JeKIIUU CCHUIKU HA TEPBOMCTOYHUKHU HAZ0 MOMETUTDH Ha MOJIAX, YTOOI MpU
CaMOCTOSITeNIbHOM paboTe HaWTU W BOHCATh HX. B KOHCHEKTE TOCIOBHO 3alMCBHIBAIOTCSA
omnpezneneHuss nouatuid. OcTanpHOE JOMHKHO OBITH 3amMCcaHO CBOMMHU cloBamu. Kaxgomy
CTYJIEHTY HEOOXOJMMO BBIpa0OTaTh M HCIOJIB30BaTh JOMYCTUMBIE COKpaIleHUs HauOoJsiee
pacupoCTpaHEHHbBIX TEPMUHOB U TIOHSTHIA.

Memoouueckue pekomenoayuu no NOOZOMOEKe K NPAKMUYECKUM 3AHAMUAM

[IpakTnueckue (ceMUHApCKUE) 3aHATHS — COCTaBHAas 4YacTh YydeOHOro Impolecca,
rpynmnoBast (GopMa 3aHATUI NpPU AKTUBHOM YYacTHM CTYJEHTOB. [IpakTuueckue 3aHATUA
CHOCOOCTBYIOT YIUTYOJIEHHOMY H3yYEHHIO HauOojiee CIIOKHBIX NpoOJeM HayKH M CIIyKaT
OCHOBHO ()OpMOIi 1T0/IBEIEHUSI UTOT'OB CAMOCTOSITEIbHON pabOThl 00yJarOMIMXCS.

Llenplo MpakTUUECKUX 3aHATHH SIBISETCS YIIIyOJeHHE M 3aKpeIlIeHHe TEOPETUYECKUX
3HaHHfI, ITOJTYYCHHBIX 06y‘~IaIOHII/IMI/IC$I Ha JICKOUAX W B IPOHECCE CaMOCTOATCIIbHOIO M3YUCHUA
yuyeOHOro Mmarepuaia, a, cjeloBaTelbHO, (OPMHUPOBAHHME y HHUX ONpEAEICHHbIX YMEHUH U
HaBBIKOB.

B X04€ MmOATOTOBKM K CEMHUHAPCKOMY 3aHATHIO HCO6XOI[I/IMO IMpOYNTATh KOHCIICKT
JEKLUU, U3YyYUTb OCHOBHYIO JINTEPATYypy, O3HAKOMHTHCA C JIONOJHUTEIBHOM JMTEPATypoOil,
BBITIOJTHUTh ITPAKTUYCCKHUE 3adaHUs. HpI/I 9TOM YYECThb PCKOMCHOAIMKU IMperoaaBaTeyisdi U
TpeboBaHusi mporpamMmbl. JlopaGaTbiBaTh CBOM  KOHCIEKT JIEKIMH, Jedas B HEM
COOTBETCTBYIOILIME 3aIIUCH U3 JIUTEPATYPBHI.

XKenarenbHO ©TpU MOATOTOBKE K MPAKTUYECKMM 3aHATHSAM 1O  JUCLUIUIMHE
OIHOBPCMCHHO MCIIOJIB30BATH HECKOJIBKO HCTOUYHHWKOB, PACKPBIBAIOIIUX 3a/JaHHBIC BOIIPOCHI.

Memoouueckue pekomenoayuu no OpeaHU3AUUU CAMOCMOAMENbHOU PAadOmbl
CamocrosarenbHas pabora oOy4aromuxcs - CHOCO0 aKTHUBHOIO, II€JICHAINPaBICHHOTO
MPUOOpPETEHHUs CTYIEHTOM HOBBIX I HETO 3HAHUW M yMEHUN 0€3 HEeMOCPeICTBEHHOTO y4acTus
B 9TOM ITpoliecca npernojaaBateneil. [loBpieHne poiar caMoCcTOsTEIbHON paboThl 00y4atOINXCs
IIpU NPOBEICHUH PA3JINYHBIX BUIOB YUEOHBIX 3aHITHH MPEIoIaraer:
— ONTHMH3ALMUIO METOJOB OOYy4YeHHMs, BHEJpPEHHWEe B Y4eOHBI mpolecc HOBBIX
TEXHOJIOTUI 00yuYeHHsI, TOBBIMIAIOIINX MTPOU3BOAUTENLHOCTh TPYAa NpenojaBaTess, akTUBHOE
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UCIOJIb30BaHNE MH(DOPMALIMOHHBIX TEXHOJIOTHM, MO3BOJSIONINX 00yJaroneMycsi B yI100HOe s
HETO BpeMs OCBAauBaTh yUEOHBIN MaTepHalr;

—  BHEApPEHUE KOMIbIOTEPU3UPOBAHHOTO TECTUPOBAHUS;

—  COBEpIICHCTBOBAHWE METOJUKH MPOBEJACHHS MPAKTUK U HAyYHO-HCCIIEA0BATEIbCKOM
paboThl O0yyaroumxcs, MOCKOJIbKY MMEHHO 3TH BUIbl y4eOHOH paboThl B MEPBYIO OYepelb
TOTOBST O0YYAIOIIUXCS K CAMOCTOSTEIIbHOMY BBIIIOJITHEHHIO TPO(PECCHOHATIBHBIX 33/1au.

CaMmocrosiTenbHasi paboTa MNPUBOAUT CTYACHTA K IIOJIyYEHUIO HOBOIO 3HAHUA,
VIOPSAIOYCHUIO ¥ YIUyOJEHWI0  WMMEIOMIMXCS — 3HAaHWH, (OpMUpOBaHHMIO y  HEro
npodecCuoHaNbHBIX HABBIKOB U yMeHM. CamocTosTenbHas paboTa BBINONHSIET psa GYHKIHIL:
pa3BUBAIOIIYIO, HH(POPMALMOHHO-O0YYAIOUIYI0, OPHEHTHPYIOIIYI0 U  CTUMYJIHPYIOILIYIO,
BOCIHTHIBAIOIIYIO, UCCIIEI0BATENbCKYIO.

B pamMkax Kypca BBIINOIHSAIOTCS CIEAYIOIINE BUIbI CAMOCTOATEIBbHOM padoThI:

1. TIpopaboTka yueObHOr0o Marepuraia (1o KOHCIIEKTaM, y4eOHOW 1 HayYHOU JIuTepaType);
2. BrinonaHeHue pa3HOYPOBHEBBIX 3aJ1a4 U 3aaHUIA;
3. Pabora c Tectamu ¥ BOIIpOCaMu AJIsi CAMOTIPOBEPKH;

CryneHTaM peKOMEHyeTcsl C CaMOro Hauajla OCBOEHUS Kypca paboTath ¢ JIUTepaTypol U
npeiaraeMbIMU 33JJaHUSIMU B (JOPME MOATOTOBKHU K OYEPEIHOMY ayAUTOpPHOMY 3aHsTuio. [Ipu
ATOM aKTYaJIM3UPYIOTCS MMEIOUIMECs 3HAHM, a TaKKe co3fgaeTcs 0as3a Ui yCBOCHHS HOBOTO
MaTepuaia, BOSHUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYCHT MOJIy4aeT B ayTUTOPUHU.

[Ipu ocBoeHMM Kypca CTYISHT MOXET IOJb30BATHCS OMONIMOTEKOM By3a, KOTOpas B
MOJHOM Mepe ofecredeHa COOTBETCTBYMomIeH nuTeparypoil. CamocrositenbHas paborta
CTYACHTOB NPEAYCMOTPEHA YYEOHBIM IUIAHOM M BBIIIOJHSACTCS B 00S3aTEIBHOM MOPSIKE.
3amanus MPeAIoKEHbI 0 KaXI0i H3y4aeMOl TeMe U MOTYT TOTOBUTHCS MHAWBUYaJIbHO WIH B
rpynne. Ilo HeoOX0AUMOCTH CTYAEHT MOXET 00palllaThCsl 32 KOHCYJIbTalUEN K IIPENoAaBaTelIio.
BrimonHeHue 3a1anuii KOHTPOJIUPYETCS U OLIEHUBAETCS MPEIo1aBaTeleM.

JUis yCHEemHOro caMmOCTOSITEIbHOTO W3YYEHHsS MaTepuana CEeroJHs HCIOJb3YITCS
pa3iuuHble cpencTBa oOyueHUs, Cpedu KOTOPBIX 0CO00€ MECTO 3aHMMAaIOT WH(OPMALMOHHBIC
TEXHOJIOTUM PA3HOTO YPOBHS M HANPABICHHOCTH: DJICKTPOHHBIE YYEOHHKH M KYpPCHl JEKIIHIA,
0a3bpl TECTOBBIX 33JaHUN M 3a7a4. DJIEKTPOHHBIA YUeOHUK MPECTaBIIET COOON MpPOrpaMMHOE
CPEJCTBO, MO3BOJISIONIEE MPEACTABUTH JJIS U3YUYEHUS TEOPETUUYECKUI MaTepual, OpraHu30BaTh
anpoOupoBaHKe, TPEHAXK M CAMOCTOSATENbHYIO TBOPUYECKYIO pabOTy, OMOrarollee CTyleHTaM U
IpenoAaBaTeslo OLEHUTh YPOBEHb 3HAHWW B ONPEEIIEHHOM TeMaTuKe, a TaKXKe CojepKallee
HE00XO0/IMMYIO CIIPAaBOYHYIO HH(OPMAIIHIO.

Jlig ycrientHoW opraHM3ali CaMOCTOSITENIbHON pabOThl BCE aKTHUBHEE NMPUMEHSIOTCS
pasHooOpa3Hble 00pa3oBaTelbHblE pecypchl B ceTh HTepHeT: cucTeMbl TECTUPOBAHMS,
BUPTYaJIbHbIE JIEKIMH, IPU 3TOM I0JIb30BATENI0 JOCTATOYHO UMETh KOMIIBIOTEP U MOAKIIOUYEHNE
K HTepHer.

Bbonbiioe BocnuTareabHOE U 00pa30BaTEIbHOE 3HAUEHHUE B CAMOCTOSITEIbHOM y4eOHOM
TpyJe CTyJIeHTa UMEET CaMOKOHTPOIb. CaMOKOHTPOJIb BO30YXKAA€T U MOIJEPKUBAET BHUMAaHNE
U UHTEpPEC, MOBBIIIAET aKTUBHOCTh MAaMATH M MBILIUIEHUS, MTO3BOJISIET CTY/AEHTY CBOEBPEMEHHO
OOHapyX HUTh M YCTPAaHUThH JAOMYIIEHHbIE OIMIMOKA U HEIOCTaTKH, OOBEKTHBHO OIMpEACITUTH
YPOBEHb CBOMX 3HAHUM, IMPaKTHYECKMX yMeHHMi. Camoe IOCTymHOE€ M IPOCTOE CPENCTBO
CaMOKOHTPOJISI ¢ MPUMEHEHHEeM WH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX TEXHOJOTUH - 3TO Pl
TECTOB «on-line», KOTOphIE MO3BOJISIIOT B PEKHMME PEATbHOTO BPEMEHHU ONpPENENUTH CBOM
YpOBEHb BJAJICHUS TPEIMETHHIM MaTepUATIOM, BBISIBUTH CBOM OIIMOKH ¥  TOJYYUTh
PEKOMEH 1Al 110 CAMOCOBEPIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcro nureparypy MOKHO pa3fenuTh Ha yUYEOHHKHU U yueOHbIE TOCOOUs, OpPUTHHATIHHBIC
Hay4yHble MOHOTpauuecKre UCTOYHHKHU, HayyHble MyOJUKaluu B Nepuoanyeckoil nedaru. U3
HUX MOXHO BBIIECTUTh JUTEPATypy OCHOBHYIO, JIONMOJHHUTEIBHYIO U JHUTEeparypy IS
yrayOJIeHHOT0 U3Y4YEHUS JUCITUILINHBL.
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W3yuenne IUCHMIUIMHBI CIEAyeT HayMHAaTh C y4eOHHUKA, MOCKOJIbKY Y4YEOHUK — 3TO
KHWra, B KOTOPOH M3JI0KEHBl OCHOBBI HAy4YHBIX 3HAHUN IO ONPEICICEHHOMY IpPEIMETY B
COOTBETCTBUM C LIEJISIMU U 33jauaMH 00y4€HUsI, yCTaHOBJIEHHBIMH IIPOIPaMMOH.

[Ipu pabore ¢ nuTeparypoil HEOOXOAUMO YYUTHIBATh, YTO UMEIOTCA PA3IUYHBIC BUIIBI
YTEHUS, U KaX/IbIi N3 HUX UCIIOJIb3YETCS Ha ONPEEICHHBIX TallaX OCBOSHHs MaTepuaa.

IIpeosapumenvHoe YTEHNE HANIPABICHO HA BBISIBICHUE B TEKCTE HE3HAKOMBIX TEPMUHOB
U IOMCK HMX 3HAU€HHWs B CIPAaBOYHOH jauTeparype. B 4YacTHOCTH, HpU YTEHUH YyKa3aHHOMH
JUTEPATyphl HEOOXOAUMO MOIPOOHEUIIIMM 00Pa30M aHATU3UPOBATH TOHATHSL.

Cke03H0e umenue IpeanonaraeT NpoYTeHUE MaTepyuaga oT Hayana 10 koHua. CKBO3HOe
YTEHUE JIUTEepaTypbl U3 IPUBEACHHOIO CIMCKAa JAe€T BO3MOXKHOCTb CTYAEHTY C(HOPMHUPOBATbH
CBOJI OCHOBHBIX HIOHSTHH M3 N3y4yaeMoi 00JIaCTH U CBOOOHO BIIAJIETh UMH.

Buvibopounoe — Hao00poOT, UMEET LIENbI0 MOUCK U 0TOOp MaTepuana. B pamkax paHHOTro
Kypca BBIOOpOUHOE UTEHHUE, KaK CIIOCOO OCBOEHMS COJIEp)KaHus Kypca, 10JKHO UCIOJIb30BaThCs
IIPY HOATOTOBKE K NIPAKTUYECKUM 3aHATHIM IO COOTBETCTBYIOIUM pa3ziesiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKMH pa3zdop TeKCTa C HOCIEAYIOUUM €ro
KOHCIIEKTUPOBAHHEM.

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

[TonroroBka K SK3aMeHY JOJKHA IPOBOAMTHCS HAa OCHOBE JIEKIIMOHHOIO MaTrepuala,
MarepHaja MpakKTUUYECKUX 3aHIATUH C 00s3aTeIbHBIM OOpaIleHUEM K OCHOBHBIM Y4eOHHKaM I10
Kypcy. OTO TMO3BOJUT HCKIIOYUTh OMIMOKM B TOHMMAaHUM MaTepuaja, OOJIErYUT €ro
OCMBICIICHHE, IPOKOMMEHTHUPYET MaTeprajl MHOTOYHCICHHBIMU IPUMEPaMHU.

Memoouueckue pekomenoauuu 011 NOO20MOBKU K IK3AMEHY.

Ok3ameH B 1-M cemecTtpe sBisieTcst ()OpMOW HMTOTOBOTO KOHTPOJSI 3HAHUN M yMEHHI
00yyaroImuxcs o JaHHOM JUCLUIUIMHE, NOJYYEHHBIX Ha JICKIUX, IPAKTUYECKUX 3aHATUSAX U B
IIPOLIECCE CaMOCTOSITENbHON paboThl. OCHOBOM JUIsl ONpENETCHUs] OLIEHKH CIY)KUT YPOBEHb
yCBOEHMsI OOy4arollMMHUCS MaTepHuaia, NpeayCMOTPEHHOro JaHHOW paloueil mporpammoii.
K sk3ameny pomyckaroTcs CTyIEHTHI, HaOpaBiue 36 u Oosiee OAJJIOB MO UTOTaM TEKYIIETO U
IPOMEXYTOUHOr0 KOHTpoJs. Ha sk3ameHe cTyaeHT MoxeT Habpath oT 15 1o 30 6asmios.

B mnepuon moarotoBku K 5K3aMeHy oOydarolipecs BHOBb OOpamiaroTcss K ydeOHOo-
METOJUYECKOMY MaTepUally U 3aKpeIUIIOT IPOMEXYTOUHBIE 3HAHUSL.

[ToaroroBka oOy4aromierocs K 3k3aMeHy BKJIIOUAeT TPH dTara:

— caMocTosTeIbHas padoTa B TEUCHHE CEMECTPA;

— HEMNOCPENCTBEHHAs MOATOTOBKA B JHM, NMPEALIECTBYIOIIUE JK3aMEHY IO TEMaM
Kypca,

— TOJArOTOBKA K OTBETY Ha 9K3aMEHAI[MOHHBIE BOIIPOCHL.

IIpu moAroToBKe K 3K3aMEHY 00yYaromuMcsl 11eJeco00pa3Ho MCII0b30BaTh MaTepUaIbl
JeKUUH, y4yeOHO-METOJUYECKHE KOMIUIEKCHI, OCHOBHYIO M JIONOJHUTEIbHYIO JHUTEpaTypy.
Ha sk3ameH BBIHOCUTCS MaTepuall B 00beMe, MpeIyCMOTPEHHOM paboueit mporpaMMoil yueOHoM
JUCIUIIMHBI 32 CEMECTp. DK3aMeH MPOBOJNUTCS B TUCbMEHHOM / yCTHOM (popme.

[Ipu mpoBeneHNM 3K3aMeHa B MUCHbMEHHOH (YCTHOI) (hopMme, Beayliuii MpernoaaBaTelib
COCTaBJISIeT HK3aMEHAIIMOHHBIE OUJIETHI, KOTOPBIE BKIIOYAIOT B ce0s: TEOPETUYECKUE BOIIPOCHI U
3agaun. DopMyIMpoBKa TEOPETHUECKUX 3aJaHHi coBmagaer ¢ (OPMYIUPOBKON IepedHs
HK3aMEHALIMOHHBIX  BOIPOCOB, JOBEJEHHBIX JO CBeACHHUA OOydaloluXcsi HaKaHyHe
9K3aMeHallMOHHOI ceccun. CopepkaHHe BOIPOCOB OJHOTO OMiIeTa OTHOCUTCS K Pa3IMYHBIM
paszziesiaM IporpaMMel ¢ TeM, YTOObI 0oJiee MOJTHO OXBATUTh MaTeprail y4eOHOM TUCIUIIINHEI.

Ha moaroroBky orBera Ha Owmier Ha 3k3ameHe orBogutcs 40 munyT. [Ipn mpoeneHnm
MMCEMEHHOTO 3K3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

PesynbTar ycTHOrO (MMCHbMEHHOT0) SK3aMeHa BBIPKACTCS OIICHKAMU:

Ouenxka «omauuno— om 91 oo 100 6annoe — TeOpETHUECKOE COIEP)KaHUE Kypca OCBOEHO
TIOJTHOCTBIO, 0€3 TMPOOeNioB, HEOOXOAMMBIC TPAKTHYECKHE HABBIKM PAOOTHI C OCBOGHHBIM MAaTEpHATIOM
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copmupoBanbl. Bee mpemycMoTpeHHBIE TIporpaMMoii oOydeHHs ydeOHbIE 3aaHusi BBIMOIHEHBL Ha
SK3aMEHE CTYICHT JIEMOHCTPHUpPYET TITyOOKHe 3HAHMS MPEeTyCMOTPEHHOTO POrpaMMOil Mareprasa, yMeeT
YETKO M JIOTMYECKH TIOCIIEIOBATEIIbHO OTBEYATh HA IOCTABJICHHBIE BOITPOCHL.

Ouenxa «xopouwioy — om 81 00 90 6annoe — TeOpeTHYECKOE COACPKAHUE Kypca OCBOCHO,
HEOOXOIMMBIE TTPAKTUYECKHE HABBIKK PabOThI CHOPMUPOBAHEI, BBIOJIHEHHBIC YICOHBIC 33[aHUs CONICPIKaT
He3HauUMTeNbHbIe ommOK. Ha sK3ameHe CTy[eHT NEeMOHCTpHpPYET 3HAHWSI OCHOBHOTO (TIPOTPaMMHOTO)
Matepuaa, JOIMycKaeT HETOYHOCTH IPH OTBETE Ha IOCTABJICHHBIC BOIIPOCHI.

Ouenka «yooenemeopumenvno» — om 61 0o 80 dannoé — TeopeTNUECKOE COAEPIKAHUE
Kypca OCBOEHO HE IOJIHOCTHIO, HEOOXOAMMBIC MPAKTHYECKUE HABBIKH PaOOThl c(hOpMUPOBAHBI
YaCTUYHO, BHITIOJTHEHHBIC y4eOHBIC 3aJJaHus collep)KaT rpyObie ommOku. Ha skx3ameHe cTyaeHT
JEMOHCTPUPYET 3HAaHUE TOJIBKO OCHOBHOTO Marepuana, OTBEThl COJEpKaT HETOYHOCTH,
HapyIIeHa MOCJICI0BATEIbHOCTD N3JIOKEHHS MaTepHralia

Ouyenka «neyoosnemeopumenvhoy — om 36 00 60 6an1n086 — TEOPETHUECKOE
COJepKaHWE Kypca HE OCBOCHO, HEOOXOIUMbIE NPAKTUYCCKHE HABBIKM pabOThl HE
c(hOpMHUPOBaHKI, BHITIOJTHCHHBIC YICOHBIC 3aaHUsI COJIEPKAT IPyOble OMIMOKH, TOTOTHUTEIbHAS
caMmocTosiTeNIbHas padoTa HaJl MaTepUAIOM Kypca He MPUBEAET K CYyHIECTBEHHOMY MOBBIIICHUIO
Ka4yecTBa BBINOJHEHHs y4eOHBIX 3agaHuid. Ha sKk3aMeHe CTyOeHT IeMOHCTPHPYET HEe3HaHHe
3HAYUTEIBPHOM YacTH MPOrpaMMHOTO MaTepHaja, CYIIECTBCHHbIC OINMOKKM B OTBETaX Ha
BOTIPOCHI, HEYMEHHE OpPHEHTUPOBATbCSI B Marepuaje, HE3HAaHHWE OCHOBHBIX IOHATHH
JVCIIATUTHHBI
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8. Mamepuanvno-mexnuueckoe odecneyenue OuCYUNIUHbL
8.1. Tpebosanusn Kk mamepuanbHo-mexHUUecKOMy 06ecneueHuIo

Jlnia peanuzanuu pabodeid MporpaMMbl TUCHUTIIMHBI UMEIOTCS CHeIMabHbIE TOMEILIEHUS
JUTSL TIPOBEJICHUS 3aHATUN JICKIIMOHHOTO U CEMUHAPCKOT0 THUIA, IPYIIOBBIX U UHIWBUAYAIbHBIX
KOHCYJIbTAIMM, TEKYIIEro KOHTPOJISI U IPOMEXKYTOUYHOM aTTecTalliy, a TaKKe IMOMEIICHUS IS
CaMOCTOSITENIbHOW PAa0OThl W TIOMEINEHHUS JUIsl XpaHEHHS W OOCIyXHBaHHS OO0OpYyIOBAHUS.
CriennanbHble TOMEUICHHS] YKOMIUIEKTOBAHbI CIIEHUATU3UPOBAHHON MEOENbI0 U TEXHUYECKUMU
CpeACcTBaMU O0YYEHHs, CIYKAIUMH [T IPEACTaBICHUS HH(OPMAIK OOIBIION ayUTOPUH.

Jis  mpoBeleHUsT 3aHATUN  JIGKIIMOHHOTO THUIMA HUMEIOTCA  JEMOHCTPAallMOHHOE
obopyI0BaHue.

[Ipu npoBeneHny 3aHATUH JIGKIIMOHHOTO/ CEMUHAPCKOTO THUIIA UCIIOIB3YIOTCS:

JIUYEH3UOHHOE NPOSPAMMHOE obecnedenue:

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

- AO «Jlabopatopust Kacnepckoro» -mpaBa Ha mporpammHoe obecriedenne Kaspersky
Endpoint Security mis Owsneca — CranmapTHblii RussianAHTHBUPYCHOE MpOTpaMMHOE
obecnieuenue Dr.Web Desktop Security Suite.

- 000 «/lokTop BeO» - mpaBa Ha MUCIOJIL30BAHKUE TIporpaMmMHOro obdecreueHus Dr.Web
Desktop Security Suite AutuBupyc + Llentp ynpasnenus na 12 mec., 200 11K

€680000HO pacnpocmpatsemvle NPOCPaAMMbL:

— AcademicMarthCADLicense - maTreMaTHyeckoe IMPOrpaMMHOE OOCCIIEUYECHHE, KOTOpPOE
MO3BOJIIET  BBINOJIHATH, AHAJIM3UPOBATh BAKHEHIINE WHXKEHEPHBIE pacueTbl H
00MEHUBATHCS UMU;

—  WinZip ms Windows - mporpaMm AJist C)KaTHs U PACIIaKOBKU (ailyioB;

— AdobeReader myist Windows — nporpamma juist urennsi PDF ¢aiinos;

— ABBYY FineReader, DjvuReader — npunoxxenus s pacno3HaBaHUs, KOHBEHTUPOBAHUS
u pabotsl ¢ PDF u Djvu ¢aiinamu.

—  Far Manager - KOHCOJIBbHBIN (paiiyioBBIN MEHEIKED ISl ONIEPALIMOHHBIX CUCTEM CeMecTBa
Microsoft Windows.

8.2 OcobenHocTH peaJu3auMy JAUCHMIUVIMHBI IS HHBAJIMAOB M JHUI €
OrpaHUYEHHbIMHU BO3MOKHOCTSIMH 3/10POBbSI

Jlnisi CTYICHTOB C OTpaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBBSI CO3JIaHBI CIEIHAIbHBIE
yCIOBUA JUIs TOJydeHHs oOpa3oBaHMsA. B 1LensxX JOCTYMHOCTH TIOJIy4€HHs BBICIIETO
o0Opa3oBaHus MO 00pa30BaTEIbHBIM MPOTPaMMaM HWHBAIHIAMH M JIAIAMH C OTPaHUYCHHBIMHU
BO3MOHOCTSIMH 3/I0pPOBbsI YHUBEPCUTETOM 00€CIIEUMBAETCS:

1. AnbrepHatuBHas Bepcus oduuuanbHOro caita B cetu «MHTepHeT» nmns
CIa00BUIAIINX

2. J11s MHBAIUAOB C HAPYLIEHUAMU 3peHUs (CIaboBUISAIINE, CIIETIBIE)

- NPHUCYTCTBUE ACCHUCTEHTAa, OKAa3bIBAIOIIEro oOyyaromeMycs HeOoOXOAMMYIO MOMOIIb,
IyOIMpoBaHKME BCIYX CIPABOYHON WH(GOpPMAIMKA O paACIHCAaHUHM yYeOHBIX 3aHATHH; HAINYHE
CPEACTB JUIsl YCWIEHUS OCTAaTOYHOI'O 3peHUs, OpailjIeBCKOW KOMIIBIOTEPHOW TEXHMKH,
BUICOYBEIMUUTENCH, MPOrpaMM HEBHU3YaJIbHOTO JIOCTyNa K WH(OpMAIMH, MPOTrpamMM-
CHHTE3aTOPOB PEUU U JPYrUX TEXHUUYECKHX CPEICTB NMpHeMa-niepeaayn yueOHol nHpopManuu B
JOCTYITHBIX (OpPMax JUTS CTYJACHTOB C HAPYIICHUSIMH 3pEHHS,

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

- TMCHMEHHBIC 3aJ]aHMs BBINOJHSAIOTCS Ha Oymare, HAJMKTOBBIBAIOTCS ACCHUCTEHTY
00y4JarmuMcs;

3. JIns WMHBAIMAOB W JIAIl C OTPaHUYECHHBIMH BO3MOXHOCTSIMH 3JIOPOBBSI IO CIIYXY
(cmabocnpIianiue, rTyxue):

- Ha 3a4eTe/IK3aMeHe MPUCYTCTBYET aCCUCTEHT, OKA3bIBAIOIINN CTYAEHTY HEOOXOAUMYIO
TEXHUYECKYI0 TOMOIIb C YYeTOM HHIUBUAYAJIbHBIX OCOOEHHOCTEH (OH IOMOraeT 3aHsTh
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pabouee MeCTO, MepeABUTaThCA, MPOUYNUTATh U OPOPMUTH 3a/laHuE, B TOM YHCIIE 3alUChbiBas MO
JUKTOBKY);

- 3a4eT/3K3aMEH MPOBOJUTCS B MUCbMEHHOU (popme;

4. JIns MHBAIUIOB M JIMI[ C OTPAHHMYCHHBIMH BO3MOXHOCTSMHU 3JI0POBbS, WMEIOIINX
HapyIICHHUsS OMOPHO-IBUrATENLHOTO ammapaTra, CO3/1aHbl MaTepHAbHO-TEXHUYECKHE YCIIOBUS
o0ecreunBarOIIne BO3MOXKHOCTh OECHPEMSITCTBEHHOTO JOCTyNa OO0y4arouuxcs B y4ueOHbIE
NoMeIeHusl, 0ObEKTy MUTAHUs, TyaleTHble W JPYyrue MOMENICHHsS YHHBEPCUTETa, a TaKxkKe
npeObIBaHMS B YKa3aHHBIX TIOMEIICHHSIX (HATHYUE PACIIUPEHHBIX IBEPHBIX MPOEMOB, MOPYIHEH
U APYTHX MPUCITOCOOICHUH).

- THCbMEHHbIC 3aJ]aHMsl BBINOJHSIOTCS Ha KOMIBIOTEPE CO CHELHATU3UPOBAHHBIM
MPOrPaMMHBIM 00€CTIeYCHUEM HITH HAIUKTOBBIBAIOTCS CCHCTEHTY

- 110 JKEJIaHUIO CTYACHTA SK3aMEH MPOBOJUTCS B YCTHOU hopme.

OOyuarommuecs U3 Yrcia JIUI ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBST 00€CIIEUECHBI
JJIEKTPOHHBIMU 00pa30BaTeIbHBIMU pecypcaMu B (hopMmax, aJanTHUPOBAHHBIX K OTPaHHUYEHUSM
WX 3I0POBBSL.
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JIMCT NBMEHEHUWH (JIONTOJTHEHU)

B pab0ovyr0 MporpamMmy o TUCIUITTHHE «ANTre0pa, TeOMETPHS U TOMOTIOTHSH
nio Hanpasienuto noaroroBku 09.03.01 — Undopmarrka U BEIYUCIUTENbHAS TEXHUKA
(ITpodune: TTporpammupoBaHNEe HHTEIUICKTYAIBHBIX U aBTOMATU3HPOBAHHBIX CHCTEM )
Ha 2024-2025 yueOHbIi rof

IlepeyeHb BHOCMMBIX

Nen/m daement (nynxr) PIIL U3MeHeHU (10NoJIHeHn )

IIpumeyanue

OO6cyx/ieHa U peKOMEHJI0BaHa Ha 3aceqaHuu Kadeapbl anreOpsl U AuQdepeHInaIbHbIX

n n

YPaBHEHHH TPOTOKOJI Ne oT 2024r.

3aBeayromuii kadenpoit /'
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IMpunoxenue 1

Pacnpenesienune 6a/1J10B TeKylIero U pyoe;KHOro KOHTPOJIst

M Buo xonmponsn Cymma barnos

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

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

2. Texkyuquii KoHmponv: 00 30 6annoe | 0o 10 é. 00 10 6. 0o 106.
Omeem na 5 eéonpocos om (0 0ol5 0. om 0 0o 56. om00056. | om0Ooo50.
[TonHbIi mpaBWIBbHBINA OTBET | 10 15 GammoB | 5 6amioB 5 6amoB 5 6amioB
Henonublil npaBUiIbHBIN ot 3 nol5 ©. or 1 1o 56. ot 1 1o 56. ot 1 10 56.
OTBET
OtgerT, copepxkamuit 006. 06. 00. 06.
HETOYHOCTH, OLIUOKHU
Buinonnenue om 0 0o 106. om 0 0o 36. om 0 0o 36. om (0 do 46.
CamMocmoamenbHvIxX
3a0anuil (pewienue 3aday)

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

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

oannoe

5. IlepBblii 3Tan (0a30BbIii)

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

6. Bropoii 3Tan menee 700.

(mponBunyTHIii) ypoBenb) | (51-69 6.) meHee 230. meHee 230. MeHee 240.
— OIIEHKA «XOPOIII0»

7. Tpertnii 3Tan (BbICOKHUH
YPOBEHB) - OLlEHKA He menee 700. | He meHee 230. | HE MeHee HE MEHee
«OTJMYHOY 236. 2406.
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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 BBIIIOJIHEHUE [TonHoe Brinosninenue
BBIIIOJIHEHHE MIPaKTUYECKHUX BBIIIOJIHEHHE KOHTPOJIbHBIX DPaboT,
MPaKTUYECKHUX pabot. BrinonHeHue | MpakTUUEeCKUX 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 [[Ikana oueHuBaHUsA
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 OGamnmoB 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 UTOraM TEKYILEro M | uToraM TeKyllero u | Ha o0a Bompoca
36-45 0GamioB | pyOeKHOTO pyOexHOTO OTBETHJI BEPHO, a B
o UTOraM | KOHTPOJI, Ha | KOHTPOJI, Ha | 3a/1a4e, €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
puMep HE ClIeaH.

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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