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1. Ilean ocBOeHNST AMCHHMILIHHBI

Lemsamu nipenogaBanus TUCIUIUIMHEL  «MaTtematuka © WHGOPMAIMOHHO-
KOMMYHHKaTHBHBIC TEXHOJOTHU» SIBISIFOTCS: W3y4YE€HHE PAa3[elioB MAaTeMaTHYECKOI'O aHajM3a;
U3y4YCHUE Pa3JeOB JMHEHHOW anreOpbl; pa3BUTHUE CUCTEMbl 3HAHWI, YMEHHI U HABBIKOB B
o0yacTi UCIHOJIBb30BaHUsT HMH(MOPMAIMOHHBIX W KOMMYHHUKaTtuBHbIX TexHonorud (MKT) B
npodeCcCHOHATBLHOMN IEATEIBHOCTH.

2. Mecto aucuuniaunsl B cTpykrype OIl 6akanaBpuara

JucuuiuinHa «MaTeMaTHKa M MH(POPMALHMOHHO-KOMMYHUKATHBHBIC TEXHOJOTHU»
OTHOCHUTCS K 00s13aTenpHOi yactu bioka 1.

Jl1s OCBOEHUS JAaHHOM AMCUUIUIMHON CTYJEHTHI JOJKHBI BIAJETh PaBUJIAMH CIIOKEHUS
U YMHOXXEHHS JApoOei, MPOonu3BOAUTH apu(pMeTHUIECKHe ACUCTBUS CO CKOOKaMH, YMETh pelaTh
JIMHENHbIE ¥ KBaJIpaTHbIC YpaBHEHHUs, 3HATh OCHOBHBIE (POPMYJIbI alIreOphl, UMETh IIPECTAaBICHNE
0 HavaJax MaTeMaTHYECKOTo aHAJIN3a.

3. I[Inanupyemblie pe3ybTaTbl 00y4eHHS MO JAUCIHUIJIMHE, COOTHECEHHbIE ¢
IVIAaHUpPYeMbIMUpe3yJbTaTamu ocBoenusi Ol 6akanaBpuara

[Tpomecc m3ydeHUs: TUCHUILIMHBI HAMPABJICH HA (POPMUPOBAHUE CIICTYIOIIUX 3JIEMCHTOB
komneTeHmit B cootBeTcTBru ¢ ®I'OC BO, OIl BO u npuobpeTreHus cieAyrolmux 3HAHUH,
YMEHMM, HaBBIKOB U (MJIM) OIbITA JIEATEIbHOCTH:

®opmupyemas HNuaukarop Ilepeyenn
KOMIeTeHIHs HOCTHKEHHS IJIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHHUst
(xkoa u KOMIIeTeHII U
(¢popmyanpoBka) (koa u
(opmyanposka)

YHHBepcaJIbHLIe KOMIICTCHII MU

U VK-1.1. 3HaTh:

OcymecTBiseT — IIOHATUE CUCTEMBI IMHENHBIX YPABHEHUM,

CHCTEMHEI aHamu3 | - METOIbl HAXOXKIECHHS PEIIEHHUS CUCTEM JIMHEHHBIX
YPaBHEHU;

3a7a4u, BBIIEIIAS €€
—  OCHOBHBIE  omnpeaencHuss ©U  (HOPMYJIBI

YK-1. Criocoben Oazosie MaTeMaTHYECKOI0 aHAJIN3a.

OCYIIECTBIISATh MOUCK, | COCTABIIAIOIINC

KPUTHYECKUM aHAIU3 YMeTh:

U CUHTE3 -BBIOMpATh HanOoIIee MOAXOISIINI METOI PEIICHHUS
uH(popMaluuy, CHUCTEM JIMHEHHBIX YPABHEHUI.

MPUMEHSITh -OTIPEACIIATh NOPAJIOK JEUCTBUM Ha/l MaTpULIAMU
CHCTEMHBIH TTOIXO0/T - HaXO/IUTh IUIOIIAAb TUIOCKOH (PUTYpBI, HCTIONB3YS
JUTSL PEIICHHUS 3HaHUs O OIIPE/IEJICHHOM HHTErpaie

IIOCTABJICHHBIX 3aJa4
Baagers HaBbIKAMM:

— PELIEHNS CUCTEM JIMHEHHBIX YPABHEHUN UCTIOJb3YS
BbIOpaHHBIN METOJ;

- BBIYMCJIEHUS IPOU3BOJHBIX U UHTETPAJIOB
HCHOJB3YS ONTUMAIIBHBIE JUISI 3TOTO CIIOCOOBI.




U YK-1.2. 3HaTh:
Onpenenser, — MIOHATHE MaTpHIla, BUIABI MATPULI
UHTEPIPETUPYET U - IIOHATHUE OINPEIHEIUTENs KBAaIpPaTHOW MaTpPUILIBL,
paHKHUpyeT 00paTHON MaTpULbL;
MH(pOpMALHIO, Ymers: 5
Tp€6yeMy}0 TUISE - OCYUICCTBIIATH I[eI/ICTBI/ISIV Hang MaTpulamMu,
peLeHust HCIOJIB3YA ONPEACTICHUA U CBOUCTBA .
- - HaxXOoAWTb OIPECACINUTEIIb, UCIIOJIb3YysI CBOMCTBA
[IOCTaBJIEHHOU T
3anaqdu BiiajieTh HaBBIKAMU:
- HaXOXICHUSA OIMPECACTIUTEIIA MATPHUILIBI.
- BBIYUCJICHHUS OOPAaTHON MaTpPHUIIHI
YK-8.1. ®opmupyer | 3HATH:
VK-8. KYJIbTYpPY -OCHOBHbIE pUHIUIBI padoTh! [TK
Crocoben 0e301acHOro 1 Ymern:
CO31aBATh I OTBETCTBECHHOIO -paboTaTh ¢ IPOrpaMMHBIMHU CPEICTBAMHU COOIOIas
Oe3omacHble ycrnoBusi | BBIABJIACT )
'pa6OTBI C CECTEBBIMU TCXHOJIOTUAMU
JKU3HeAEATEAbHOCTH, | U YCTPAHACT
B TOM YHCJIE IIPU npodIIeMBI,
BO3HUKHOBEHUU CBA3AHHBIC C
Ype3BbIYAHBIX HapyImCHUAMH
cuTyauuii TEXHUKH
0e30IMacHOCTH Ha
paboueM mecre.
OIIK-2.  Cmnocoben | OIIK-2.1. 3HaTh:
MPUMEHSATH Hcnons3yer -IpOrpaMMHBIE  CPE/ICTBA HEOOXOIUMBIE B
UH(pOPMaIMOHHO- UHpOPMAaIMOHHO- npodeccuoHaIbHOM JesITeIbHOCTH
KOMMYHUKAIIMOHHBIE | KOMMYHHKAIIUOHHBIE | YMeTh:
TCXHOJIOI'H " | TCXHOJIOTUU M | -UCIIOJIb30BaTh MPOTrpaMMHBIC CPEACTBA PCHICHUA
MpOrpaMMHEIE MIPOTrpaMMHBIE MaTCMATHICCKUX 33121
cpeicTBa U | cpencTBa s BiaaaeTrh HaBbIKAMM: 5
peleHus TIOMCKa, 06pa60TKI/I -IIOUCKa HEO 6X0):[I/IMOI/I I/IH(I)OpMaI_II/II/I B CCTHU
CTaHAApTHBIX  3af7ad | OonmpIMX O00BEMOB Hureprer
npodeccuoHanbHOM uH(popManun 1o
JeATETbHOCTH Ha | MOCTaBJICHHON
OCHOBE npobiieMaTuke  Ha
MH(OPMALIMOHHONW U | OCHOBE CTaHAApPTOB

4. O0beM, CTPYKTYpa U cOAep KaHue TUCIUTIIHHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 2 3aU€THBIX €IMHUIIL, 72 aKaJl. 4acoB.

n/n

Tembl (pa3aeibl)
AUCHHILIMHBI,
HX CoJlepKaHue

Buabl yueOHbIX 3aHATHIH,
BKJIIOYAsl CAMOCTOSITEIbHYIO
padoTy CTy1eHTOB,

U UX TPYI0EMKOCTh
(B akajileMHYeCKHUX Yacax)

Cemectp

DopMBbI TEKYILET0
KOHTPOJIA
ycneBaeMocTu

DopMa NIPOMEKYTOUHOM
arTecTalnu
(no cemecmpam)

KonTakTHas padora \
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CucTteMbl TUHEHHBIX
aBHeHUi. Pemenue
1 PP . 114 |7 1 10 |KonTpomwsHas padota Nel
CUCTEM JIMHEHHBIX
YpaBHEHU.
DNeMEeHThI
2 |aHATUTUYECKOU 112 ]| 6 1 10 |KonTpoabsHas pabora No2
TCOMETPHUH
DJIEeMEHTBI
3 |[MaTeMaTH4yecKoro 1]10]| 5 10 |KontponbHas pabora Ne3
aHaJM3a
[TIpomexxyTouHas
POMEAYT 03] 57 3auer
aTTecrainus
Bcero 1 16| 18 2 103|357 172

Conep:kaHue pa3aesioB TUCHUILUIHHBI:

Pa3nes 1. Cucrembl JIMHEHHBIX ypaBHeHHUIl. Pelienne cucrem JTMHelHbIX ypaBHEHHUH.
1.1 ITonsiTHe CHUCTEMBI JIMHEWHBIX YPaBHEHUM U €€ pemieHus. MaTpruyHas 3alluch CUCTEM
JTUHENHbIX ypaBHeHHH. [Ipocreiimue omepanuu Haja MaTpUllaMH (CIOXKEHHE MaTpHIl,
YMHO>KEHUE MaTPULbl HA YUCIIO0, YMHOKEHHE MaTPUL], TPAHCIIOHUPOBAHUE MATPULIbI).
1.2 TlonsTue ompenenutens KBaJApaTHONW MaTpuilbl (BTOPOTO, TPETHETO U YETBEPTOTO
nopsakoB). HekoTopeie cBOCTBa omnpenenuTeneii.
1.3 Pemenue cucteM JIMHEHHBIX ypaBHEHUI MeTo1oM Kpamepa.
1.4 Tlonsite o6paTHON MaTpulbl. Perienne cucreM JTUHEWHBIX YpaBHEHUH NPH OMOIIU
00paTHON MaTpUIBI.
1.5 Meron XKopnana-I'aycca pemeHust cucreM JIMHEWHBIX ypaBHeHUM. [IpumeHumocts
metonaa XKopnana-I'aycca. HaxoxaeHue oOpaTHOM MaTpuIlbl IIPH TOMOIIK MeTo1a ["aycca.

Paznes 2. DiieMeHTHI aHAINTHYECKOH reoMeTPUH
2.1 IlonsiTHEe BEKTOpa, KOOPAMHAT BEKTOpA, JJIMHBI BeKTopa. JIMHelHble onepanuu Haj
BEKTOpaMH (CJI0KEHHE, YMHOKEHHE Ha BEIIECTBEHHOE unciio). CKalsipHOe POU3BEACHNE
BeKTOpoB. CBOMCTBA CKAISIPHOTO MPOU3BEACHUS.
2.2 TlpsiMast Ha TUTOCKOCTH M B TPOCTpaHCTBE (0OIIee ypaBHEHHE TPSIMOW, ypaBHEHHE
OpsMOIl B OTpe3Kax, KAHOHUYECKOE ypaBHEHHE MPSIMOi, ypaBHEHHUE MPSMOM € YIIIOBBIM
ko3¢ uimeHToM). YCI0BHE MapajuIeNbHOCTH U MEPHEHAMKYISIPHOCTH MPSAMBIX. YTOI
MEXy IPSAMBIMU Ha MJIOCKOCTU. ToUKa Kak rnepeceyeHue npsiMbIx.
2.3 IlmockocTh B IpocTpaHCTBE (00IIIee ypaBHEHUE TUIOCKOCTH, YPAaBHEHHE TIJIOCKOCTH B
oTpe3Kax). YpaBHEHHUE IJIOCKOCTH, MMPOXO/IAIEH yepe3 Tpu 3a1aHHble ToukH. [Ipsamas kak
MepECEeUCHHE ABYX IIOCKOCTEM.

Paspen 3. DiieMeHTHI MAaTEMaTHYECKOI0 AHAJIN3A.
2.1 Ilpon3Boanbie OCHOBHBIX (yHKIMI. CBOMCTBAa HAXO0XKAECHUS TPOU3BOIHBIX.
2.2 Heonpenenennsiii uHTerpai. CpoiicTBa. 3aMeHa NEPEMEHHON IIPU BBIYHUCICHUH
MHTErpaja.
2.3 OnpenenenHsblil nHTErpan. HaxoxaeHue mioniaam KpUBOJIMHEHHONW Tparenuu.



5. O0pa3oBaTebHbIC TEXHOJIOTHH, HCIOJIb3yeMble NP OCYIEeCTBICHUN 00Pa30BaTeIbHOIO
npouecca no AMCUMIVINHE

B nporiecce 00ydeHust UCTIONB3YIOTCS CAEIYIOINE 00pa30BaTeIbHBIC TEXHOIOTHU:

BBoanasi JieKumsi — 1aeT 1E€pPBOE€ LEIOCTHOE INPEJICTABICHUE O JUCHUIUIMHE W
OPUEHTHUPYET CTYAECHTA B CUCTEME M3YYEHMs JaHHOM NUCUUIUIMHBL. CTyIEHTBI 3HAKOMSTCS C
Ha3HAYCHHEM U 3aJladyaMH Kypca, €ro pojibl0 U MECTOM B CHCTeME Yy4eOHBIX JUCLUUIUIMH U B
CHCTEME IOATOTOBKM B IeJoM. JlaeTcs KpaTkuili 0030p Kypca, MCTOpHUSI Pa3BUTUS HAYKH H
MPAKTUKH, TOCTHXKEHUS B 3TOU cdepe, MMeHa U3BECTHBIX YUEHBIX, M3J1araloTcsl MepCrHeKTUBHbBIE
HalpaBJICHUsT HUcclieqoBaHUMM. Ha 3TOMl  JIEeKUMM  BBICKA3bIBAKOTCA  METOJUYECKUE U
OpraHU3aIMOHHbIE 0COOEHHOCTH pabOThI B paMKax JTaHHOW JUCHMILTUHBIL, a TAKXKE 1aeTCs aHAIIU3
pPEKOMEH1yeMOl y4eOHO-MEeTOINYECKOI TUTepaTyphI.

AkafeMuyeckas JeKIUs (WK JEKIUs 00IIero Kypca) — Hocae10BaTeIbHOE U3JI0KEHHE
MaTepHaia, OCyIIeCTBIIEMOE TPEUMYIIIECTBEHHO B BUJIE MOHOJIOTA penoaaBareis. TpedoBanus
K aKaJIeMUYECKOM JIEKI[MN: COBPEMEHHBI HAYYHbIN YPOBEHb U HACBIIIEHHAs HH()OPMATUBHOCTD,
yOenuTenbHas apryMeHTanus, J0CTyIHas U IOHATHAs pedb, YeTKask CTPYKTYpa U JIOTMKa, HaIu4ue
APKUX MPUMEPOB, HAYYHBIX JI0KA3aTEeIbCTB, 000CHOBaHUH, (PaKTOB.

IIpakTnyeckoe 3aHATHE — 3aHATUE, MOCBSIIEHHOE OCBOCHHUIO KOHKPETHBIX YMEHMHU U
HAaBBIKOB U 3aKPEIUJICHUIO MTOJIYYEHHBIX Ha JIEKUUU 3HAHU.

KonTtpoabHnas padora - 3T0 paboTa, B KOTOPOM U3MEPSETCS] YPOBEHb 3HAHUMN, HaBBIKOB,
yMEeHHH Wi (U3MYECKUX BO3MOXKHOCTEH. Mcmonb3yeTcss Kak CpeAcTBO IJisl YCTaHOBJICHHS
3¢ (HEKTHBHOCTH OCYIICCTBICHUSI 00pa30BaTEIbHON JIeATSIBHOCTH. KOHTpOJIbHAS paboTa MOXKET
OBITH IPOBEJICHA B YCTHOU (hopme, Ha Oymare, ¢ MOMOIIBI0 KOMITBIOTEPA,

6. [lepeyenb MHGOPMALMOHHBIX TEXHOJIOTH, HCNOJIb3YeMbIX MPHU OCYLIECTBIECHUH
o0pa3oBaTe/IbHOI0 MpoLecca M0 AWUCHMIUVIMHE, BKJ/IOYasi IepedyeHb JUIEH3MOHHOIO
NMPOrPAMMHOI0 ofOecneyeHUsi W  HMH(MOPMAIMOHHBIX CHPaBOYHBIX cHcTeM (TpH
HEe00XO0IUMOCTH)

B npouecce ocymecTBieHus: 00pa3oBaTeIbHOTO MpoIecca Mo JUCHUIIIIMHE HCIIOIb3YIOTCS
Uist  QOpMHUpPOBaHUSL MaTepUaioB JUIsl TEKYLIEro KOHTPOJIS YCHEBAEMOCTH U IPOBEICHUS
IPOMEXKYTOUHON aTTecTaluu, 11 GOPMUPOBAHUS METOUUYECKUX MAaTEPUAIOB 110 TUCIHUIIMHE:

- nporpammMbl Microsoft Office;

- uznarenbckas cucrema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb cOBpeMeHHBbIX NMPO¢ecCHOHATBHBIX 023 JaHHBIX M HH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX NPHU OCYIIeCTBJICHUH 00pa30BaTe/bLHOI0 Mpolecca 1o
AMCHUIINHE (MPH HEOOXOTUMOCTH)

B nporniecce ocymiecTBienns 00pa3oBaTeabHOIO MPoIecca Mo AUCHUIIIIMHE UCTIONb3YIOTCS:

- ABroMaTtu3upoBaHHas OubnuoreyHo-uHdopmanmonHas cucrema «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

- DnekTpoHHO-0MOMMoTedHas cucrema «HOpaiit» https://urait.ru/

- DIeKTPOHHO-OMOINOTETHAS cucrema «KoHCynbTaHT Crynenra»
https://www.studentlibrary.ru/

- DnekTpoHHO-0nbMoTeuHas cuctema «Jlarb» http://e.lanbook.com/

8. [lepeyeHb OCHOBHOW W JIONMOJHHUTEJBLHOH Y4Ye0HOI JHUTEpaTypbl, PpecypcoB
HHGOPMALMOHHO-TEJEKOMMYHUKAUMOHHOM ceTH « IHTepHeT», He0OXOAUMBIX [IJIS 0CBOCHUS
AUCHUITIIMHBI

a) OCHOBHA JIUTEepaTypa


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://urait.ru/
https://www.studentlibrary.ru/
http://e.lanbook.com/

1. T'aBpunos, M. B. Uadopmaruka u nHGOpPMAITMOHHBIC TEXHOJOTUH: YICOHUK TSI By30B
/M. B. T'aBpuios, B. A. KiiumoB. — 4-¢ u3 ., nepepa0. u non. — Mocksa: U3znatensctBo KOpaiir,
2021 — 383 c. - https://urait.ru/bcode/488708

2. MndopmaTrka a1 ryMaHUTApHEB : y4eOHUK U mpakTHUKyM Juis By30oB / . E. Kenposa
[v np.] ; mox penakmueit I'. E. Kenposoii. — 2-e u3n. — Mocksa: U3narensctBo FOpaiit, 2022 —
653 c. — https://urait.ru/bcode/489447

0) 1OMOJIHUTE/IbHAS JIUTepaTypa

1. TTaBmrouenko, FO. B. Briciias maTeMaTtrka Jj1si TyMaHUTAPHBIX HAIIPABJICHHUH: YI€OHHUK
u npaktukyMm ais By3oB / FO. B. IlaBmouenko, H. 1. Xaccan ; mox obmeit pexakiueii 0. B.
[TaBmouenko. — 4-e uzn., nepepad. M non. — Mocksa : M3znarensctBo FOpaiit, 2021 — 238 ¢. -
https://urait.ru/bcode/488774

B) pecypcsl ceTn « UHTEpHET»

1. Hayunas OoubmoTeKa SApl'y -
http://www.lib.uniyar.ac.ru/content/resource/net_res.php
Hayunas snextponHas 6ubianoreka «eLIBRARY .rux» - http://elibrary.ru
Dnektponnas 6ubanorednas cucrema «FOPAWT» https:/biblio-online.ru/
Pedeparusnas 6a3a nanneix «Web of Science» - https://webofknowledge.com
PedeparuBhas 6a3a qanHbIX «Scopusy - https://www.scopus.com/

agrwn

9. MaTepuajbHO-TeXHHYecKasi 0a3a, HeoOXoAMMasi AJs  OCYLIeCTBJIEHUS
00pa30BaTeJLHOIO NpoLecca Mo AUCHUIIMHE

MarepuanbHO-TexXHHUECKas 0a3a, HeOOXOMMast ISl OCYIIECTBICHUS 00pa30BaTEILHOTO
npoiiecca 1o AUCHUILIMHE BKIIOYAET B CBOM COCTAB CHEIMAIbHbIC TOMEICHHS:

-y4eOHbIE ayAUTOPUH [T IPOBEACHUS 3aHITHUHN JIGKIIMOHHOTO THUIIA;

- yueOHble ayTUTOPUHU IS IPOBEJICHHSI TPAKTUYECKUX 3aHATUH (CEMUHAPOB);

- yueOHbIe ayTUTOPHUH ISl TIPOBEICHHSI TPYIIIOBBIX U MHIANBUIYAIbHBIX KOHCYJIbTAIIHA,

- yueOHble ayTUTOPUHU JJIsl IPOBEICHHSI TEKYILLIETO KOHTPOJIS U IIPOMEXKYTOUHOM
aTTeCTallNu; -

-IOMELLEHMSI JUI CAaMOCTOSTENIbHOW paboThI;

-TIOMETIEHHS [T XpaHEHUS ¥ MPOQUITAKTHYECKOTO 00CITY)KUBAHHS TEXHUIECKUX CPENICTB
o0OyueHusl.

Jns  mpoBeneHWsT — 3aHATHH  JIGKIMOHHOTO  THIA  TMpeajiararoTcs  HaOOpHI
JIEMOHCTPAIlMOHHOTO  000Opy/IOBaHMS M  y4eOHO-HArfsAHbIX IOCOOMMH, XpaHsIIMecs Ha
AIIEKTPOHHBIX HOCUTEISX U 00ECIEUNBAIONINE TEMAaTHUECKUE WILTIOCTPAIIUH, COOTBETCTBYIOIIHE
pabouyuM mporpamMmmam JUCLHUIUINH.

Yucno mocajoyHbIX MECT B JICKIIMOHHOW ayTUTOpHH OOJbIIE OO PaBHO CHHCOYHOMY
COCTaBy MOTOKA, a B AyAUTOPUH JUTSI IPAKTUUECKUX 3aHATHH (CEMUHAPOB) — CHMCOYHOMY COCTaBY
rpyHIbl 00y4aroIuXCsl.

ABTOp(BI):
Crapumii mpenogaBarens Kapeapsl 00Ieil MaTeMaTHKH E.C. CamconoBa


https://urait.ru/bcode/488708
https://urait.ru/bcode/489447
https://urait.ru/bcode/488774
http://www.lib.uniyar.ac.ru/content/resource/net_res.php
http://elibrary.ru/
https://biblio-online.ru/
https://webofknowledge.com/
https://www.scopus.com/

IMpuiaoxenne Nel k padoyeit nporpamMMme JIuCHUAIIIAHbBI
«MaTtemaTnka 1 HH(POPMAITMOHHO-KOMMYHUKATUBHbIE TEXHOJIOT M)

DoHJ OLIEHOYHBIX CPpEeaCTB AJisl MPOBECACHUA TEKYIIECI0 KOHTPOJIAA YCIIEBAEMOCTH H
HpOMC)KyTO‘lHOﬁ aTTeCTalud CTYACHTOB IO JUCHUILJIMHE

1. TunoBbIe KOHTPOJIbHBIC 3aIaHUA 1 HHBIC MaTEPHUAJIbl, HCII0Jb3YEMbIC B IIPOLIECCE
TEKYLIET0 KOHTPOJIA YCII€BAECEMOCTH

1. 1. KoHTposbHbIe 3a1aHUS U HHbIE MATEPUAJIbI, HCIOJIb3yeMble B Npolecce TeKy e
aTTrecTaluu

KoHTponbHble  3aHATHS,  3a4e€T  OOECHEUMBAIOT  TEKYIIYIO W HUTOTOBYIO
muddepeHIMpOoBaHHYI0 UHGOPMAIIUIO O CTENEHU OCBOCHUSI TEOPETHMUECKUX U METOAMYECKUX
3HaHUH-yYMEeHUU U PO(HECCHOHAIBHOM MOATOTOBKE KaXI0TO CTYCHTA.

B kadecTBe kpuTEepHEB OLIEHKH BBICTYMAIOT KOHTPOJIbHBIE TPeOOBaHMs, OCHOBAHHbBIE Ha
UCTIOJIb30BaHUH MTPONUICHHOTO MaTepHala, a TAKKe JOTOTHUTEIBHON JTUTEPATYPHI.

Texywyuii KoHmpop - TO3BOJSET OLEHUTH CTENEHb OCBOCHHUS pa3zeiia, TeMbI, BHAA
yueOHOI paboThl, oOecreunBaeT WHHOPMAITUIO O XOJI BHITIOJHEHHS CTYACHTAMH KOHKPETHOTO
paszzena, Buaa yueOHOM paboThlI.

Ilpomesscymounwviii  KOHmpons -  JaeT  BO3MOXKHOCTH  BBIIBUTH  yPOBEHBb
npodeccuoHaNbHOM MOATOTOBKH CTY/IEHTA.

Texymuit KOHTPOJIb OCYIIECTBISIETCS B paMKaX MPOBEICHUS KOHTPOJIbHBIX PadOT
Texywan ammecmayus 6 ghopme KOHMPOIbHOU PAOOMbL
(nposepka cpopmuposannocmu komnemenyuii YK-1, unoukamopa U-YK-1.2; komnemenyuu

VK-8, unouxamopoe U-YK-8.1, U-YK-8.2, U-VK-8.3; komnemenyuu OIIK-2, unouxamopog H-
OIIK-2.1, U-OIIK-2.2, U-OIIK-2.3, U-OIIK-2.4)

KonTtpoabsnas padora Nel

Bapuant Nel
1. Jns matpun A, B u C BEIUHMCIHUTD A-B™+C
-3 18 10 12 -2 11 1 12
16 5 -2 -6 9 -12 8 3
2. Haiitu onpenenurens MaTpUIbL:
-5 -1 -6
A=-2 -2 1
1 1 1

3. Pemmth cucreMy JMHEHHBIX ypaBHEHH, UCTIONbB3Ys npaBmiio Kpamepa.
2X; +3X, = X3 =3

X, +3X, +4X; =3
—X; —=5X, +2X; =3
4. PemmuTh cUCTEMY JIMHEHHBIX YpPaBHEHHH MPU MOMOIIM OOPaTHOW MaTPHIIbI
—2X =X, +3X, =4

X, —2X, + 2%, =5

—3X +4X, + X, =-1



5. Jlokasats, uto det A=det AT, msa maTpure 3%3.
6. Haiitu oOpatnyro MaTpuIly, Hcnoyb3ys meron Iaycca:

2 01
A=13 1 2
1 01
7. PemmuTh cucTeMy JMHEWHBIX YpaBHEHUN HUCIIOIB3Ys MeToa ["aycca.
X, — X, + 9%, =—4
—2X +2X, + X, =3
X+ X, + X =2

Bapuant Ne2
1. Jna marpun A, B u C Berunciuts A-BT+C

13 -2 10 2 -4 -6 5 100
A= :B= C=
5 -11 1] (1 -5 —10} [—46 —13}

2. HaiiTu onpeneauTenb MaTPHUIIbL:

1 -15
A=|-2 2 1
1 1 1

3. Pemmth cucreMy JIMHEWHBIX YPaBHEHUM, UCIIOJb3Ysl TpaBuio Kpamepa.
— X, +2X, —=2X; =4
2X, =5X, =7X;, =—9
X, +2X, =0

4. PeuTh cucTeMy JIMHEHHBIX YpaBHEHUM MPH MOMOIIM OOpaTHON MaTpUIlbl
2%, +3X, —X; =4

X, +3X, +4%x, =7
— X, —5X, +2X, =5

5.J1okazats, uto det (3A)= 27 detA, mist MaTpuIst 3%3.
6. Haiitu oOpaTHyto MaTpuiy, ucnoib3ys metox ["aycca:

-1 3 1
A=0 1 -1
-1 2 1

7. Pemmth cucreMy TMHEHHBIX ypaBHEHUH UCTIONb3ys MeTon ['aycca.
—2X, =X, +3X; =7
X, —2X, +2Xy, =7
—3X, +4X, + X, =0

Bapuant Ne3
1. Jns marpun A, B u C Berunciuts A-BT+C



1 19 -10 2 1 5 3 -9
5 12 1} (13 -2 —2) (12 4}

2. Haiitu onpenenurens MaTPUIBL:

1 -2 4
A=-2 1 1
1 3 1

3. Pemnth cucteMy JIMHEMHBIX YpaBHEHHM, UCTIONB3Ys paBuio Kpamepa.

X, —X, —2X; =0

2%, +3X, =-1

=X, —2X, +X; =2
4. PetuTh cUCTEMY JIMHEHHBIX YPAaBHEHUM ITPH IOMOILM OOpPaTHON MaTpUIlbl
2X — X, + X, =-1
X, +3X, +4x, =10

3X, + X, +%X; =3

5. Jloka3zats, uro det (AB)=detAdetB. mis maTpuiy 2x2.
6. Haiitu oOparHyro MaTpuIly, HCIoNb3ys MeTon ['aycca

2 61
A=|-1 5 0
3 01

7. PewmuTh cucTeMy JIMHEHHBIX YpaBHEHUH Hcionb3ysa MeTo] ["aycca.
— X, —3X, +X; =5
2%, —3X, +2X; =2
—X, +4x, =-3

Bapuant Ne4
1. Jns matpun A, B u C BEIUHMCIHUTD A-B™+C

5 6 8 14 4 -3 -23 -56
A= : B= C=
(—6 20 2} (10 -3 8j (12 50}

2. Haiitu onpenenurens MaTPHUIBL:

0 -2 4
A=-1 1 5
1 2 3

3. PemmTh cuctemy TMHEMHBIX YpaBHEHUH, UCTIONIB3Ys NpaBuio Kpamepa.
X, =2X; =0

2X, + X, +4%x, =4
— X, +X,+2X; =5
4. Pemuth cucteMy JIMHEHHBIX YpaBHEHUN IIPU TIOMOIIM 0OpaTHOM MaTpHUIIbI
=X =3, + X =-1
2%, —3X, + 2%, =10
- X +4x, =-3

5. Jloka3zatb, uto det (5A)= 125 detA, mist matpuist 3%3.



6. Haiitu oOpaTHyro MaTpHIly, UCTIONB3Ys MeTo ["aycca

2 61
A=-1 5 0
3 21

7. PewmuTh cucTEMY JIMHEHHBIX YpaBHEHUH UcIonb3ysa MeTo ["aycca.
2X, =X, + X3 =3
X, +3X, +4X; =2
33X, +X, + X, =1

Bapuant NeS
1. Jlnsa matpun A, B u C BeIYUCIUTH A-BT+C

10 -4 12 2 15 4 -10 -20
hG -5 —J {A 18 5j (45 34]

2. Haiitu onpenenurens MaTPUIBL:

1 3 4
A=-1 6 0
1 2 3

3. Pemmth cucTemy JIMHEWHBIX ypaBHEHUH, HCIIONB3Ys MpaBmiio Kpamepa.
X, +3X, —X; =3
—X; +3X, +3X; =5
2X, —6X, +2X, =2
4. PeminTh cucTeMy JIMHEHHBIX YpaBHEHUH MPH MOMOIIM 00paTHOM MaTpHUIIbI
X, — X, +9%;, =1
—2X 42X, + Xy = =2

X+ X, +X% =3

5. Jokazartb, uto AB#BA, nnsa matpun 3%3
6. Haiitu oOpatHyro MaTpuIly, HCTIONB3Ys MeTo ['aycca

2 6 1
A=|-1 -4 1
1 1 3

7. PewmuTh cucTeMy JIMHEHHBIX YpaBHEHHH Hcnonb3ysa MeTo] ["aycca.
X, —2X, +3X; =2
2%, +2X, +4x; =0
— X, +X, +X; =5

Kpurtepun onenkn 3HaHNi, 00y4aromuxcs NPpH NPOBeJIeHNH

KonTponbHas paboTa BKiIto4aeT B ce0sl 3a4aHUs U1 Pa3BEPHYTOr0 OTBETA, O3BOJIAIONINE
IPOBEPUTh YMEHUS CTYACHTOB NPUMEHSATh pa3jIMyHble CMOCOOBI pemieHus 3aaad.  Bpews
BbINIOJHEHUS | yac 30 MUHYT.

KonrtponbHast pabota 1 mo3BoJsieT olleHuTh c(hOPMUPOBAHHOCTD 3HAHUIL 10 pazzaeny 1.

Orenka "oTIMYHO" BBICTABIIACTCS MPHU PEIICHUH 7 3aJIaHUI;

Onenka "xopomo" " BeICTaBIISIETCA TP PELIEHUH 5-6 3aaHMNi;

Orrenka "yIOBIETBOPUTENHHO" BBICTABIISETCS IPH pellieHuH 3-4 3a/1aHui;



OueHka "He yAOBJIETBOPUTENBHO" BBICTABIISIETCS NpU petieHnn 0-2 3a1aHui;

Texywaa ammecmayus 6 gpopme KOHmMpPOIbHOU PadOmMbl

(nposepka cpopmuposannocmu komnemenyuii YK-1, unouxkamopa U-YK-1.2; xomnemenyuu
VK-8, unouxamopoe U-YK-8.1, U-VK-8.2, U-VK-8.3,; komnemenyuu OIIK-2, unouxamopos H-

OIIK-2.1, U-OIIK-2.2, U-OIIK-2.3, U-OIlIK-2.4)
KonTtpoabHnas padora Ne2

BapuanT 1

1.

Hamucats ob1miee ypaBHeHHE IpsIMO# Tpoxosiieii uepe3 Touky M=(1;3) B HampaBiieHUn
BekTopa p=(-1; 4).

2. Hamucartp ypaBHEHHUE MPSIMOiA B OTpe3Kax, Mpoxoasiiel yepe3 Touky M=(-3; 3) u
oTcekaromei Ha ocu OX OTpe30K paBHBIN 6. 3anucaTh ypaBHEHHE B 00IIIEM BH/IC.

3. CocTaBUTh KaHOHUYECKOE YpaBHEHHE MPSIMO, MpoXoasiei yepe3 Touku A=(3;-2) u
B=(-2;5). 3anucates ypaBHeHUE B 00111eM BH/IC.

. x-1 y+3 .

4. Haiitu yron mexay npsMmbeiMu 5x-3y+20=0, —— = —— . HaliiTu TOouKy nepeceueHus
9THUX NPSAMBIX.

5. Hamnwmcats o01ee ypaBHeHHE MPsIMOH, oTcekaromiei Ha oci Oy OTpe30K paBHBIA 4, U
obpasytomeii ¢ ocbto OX yron 45°. Vkasats TouKy nepecedeHus 3Toit psAMOii ¢ 0ChIO
Ox.

6. Hamwmcars ypaBHEHHE IUIOCKOCTH, IIPOXOIAIICH yepe3 Touky A=(2;-1;5) napasuienbHo
ocu Oz, n nmeromeit HopManbHBINA BeKTOP (2;3;0)

7. Hamucath ypaBHEHHE IUIOCKOCTH, MPOXosiieii uepe3 Tpu Touku A=(1;-2;6), B=(-3;2;-4)
u C=(-2;8;3).

8. Haiitu yron mexny minockoctamu 2x+y+3z+2=0, -3X-y+2z-7=0. Haiitu aunuto
NepeceyeH sl 3TUX MJIOCKOCTEeN. 3anucarh ee B IapaMeTPUIECKOM BUJIE.

9. Hamucath ypaBHEHHE IIOCKOCTH, Tipoxoasiiei yepe3 ase Touku A(0,2,1) u B(1,-1,2)
NEePIEHANKYIISPHO TUIOCKOCTH X-2Y-Z+7=0

Bapuanr 2

1. Hanwucats oOiee ypaBHEHHE MPSIMO MMPOXOAAIICH uepe3 Touky M=(2;-3) B
HaIpaBJIeHUU BekTopa p=(-2; 6).

2. Hamwmcatps ypaBHEHHUE NMPSIMOH B OTpe3Kax, MPOXosieit uepes Touky M=(-2; 5) u
orcekaroniei Ha ocu Oy OTpe30K paBHBIH -5. 3anucaTh ypaBHEHHE B 00IIEM BUJIE.

3. CocTaBUTh KaHOHWYECKOE YpaBHEHHE MPSIMOH, Tpoxoasiiei yepe3 Touku A=(1;-2) u
B=(-3;5). 3anucare ypaBHeHHE B 001EM BU/IE.

N Xx—4 y+1 N

4. Haiitu yron Mexay npsamMbeiMu 2x-7y+9=0, —— = =—— . Haiitu Touky nepeceueHus
ATHUX MPSAMBIX.

5. Hamucate oOmiee ypaBHeHHE MpsIMOM, oTcekaromiei Ha ocu Oy oTpe30K paBHbIN 9,
IPOXOJAIIEH MapajuIebHO NpsAMol Xx+2y+3=0. Yka3aTh TOUKY IIepeceueHus 3TON
npsMoit ¢ ocbro OX.

6. Hanwmcare ypaBHeHUE MJIOCKOCTH, poxosiient uepe3 Touky A= (1; -1;3) napamiensHo
ocu Oy, 1 UMerIIeH HOpMaTbHBIN BeKTOp (2;0;-4)

7. Hanwmcats ypaBHEHUE IJIOCKOCTH, Mpoxosaiiei yepes Tpu Touku A=(-1;2;1), B=(-3;2;-1)
u C=(-2;2;-3).

8. Haiitu yron mexay miockoctamu -X+5y+4z-9=0, -4x-5y+z-2=0. Haiitu nuano
nepecedeHust 3TUX MI0CKOCTel. 3anucarh ee B IapaMeTpHUuecKoM BUJE.

9. Hanwmcats ypaBHEHUE IJIOCKOCTH, Tipoxo e uepes Touku A(-1,2,1) u B(1,-2,2)

NEepIeHINKYISIPHO TIOCKOCTH —X+3Y+72-3=0

BapuanT 3



Hamucatp ob1iee ypaBHeHHE PSMOM poxo e yepe3 Touky M=(-1;-2) B
HarpasJeHUU BekTopa p=(2; -3).

2. Hamucate ypaBHEHHE NPSIMOM B OTpE3Kax, MPOXOsIIeH yepe3 Touky M=(2; 5) u
oTcekaroiei Ha ocu OX OTpe30K paBHBIN -3. 3anucaTh ypaBHEHHE B O0IIEM BUJIE.

3. CocraBUTh KAHOHUYECKOE YPaBHECHHE MPSMOM, Tpoxoasimen yepe3 Touku A=(1;-2) u
B=(3;2). 3anucaTs ypaBHeHHE B 001IEM BUJIE.

. X+1 y-2 .

4. Haiitu yron mexny npsambivu 4x-3y+35=0, 1 = 3 Haiitu Touky nepeceuenus
ATHUX MPSAMBIX.

5. Hamucate ob1iee ypaBHEHHE TIPSIMOM, OTCeKaromie Ha ocu OX OTpe30K paBHBIA -2, U
IIPOXOJAIIEH EPIEHIUKYIIAPHO NpsAMoi -x+3y-4=0. Yka3aTe TOUKy IepecedyeHus Ton
npsmoii ¢ ocbto Oy.

6. Hammcats ypaBHEHUE IIOCKOCTH, IPOXOsIIeH depe3 Touky A=(2;-1;-3) mapaniensHo
ocu OX, u umerorieii HopMaabHbIi BekTop (0;4;-3)

7. Hammcatps ypaBHEHUE IJIOCKOCTH, poxosmien uepes Tpu Touku A=(1;-2;-3), B=(3;-2;-
1) u C=(2;-1;-3).

8. Haiitu yron mexmy miockoctssmu 5x+3y-z-4=0, X-3y+5z-2=0. Haiitu nuHmIio
nepeceyeHust 3TUX IIOCKOCTeH. 3amucarh ee B HapaMeTpUuecKOM BU/IE.

9. Hamucarp ypaBHEHHUE IUIOCKOCTH, Tpoxoasiie yepe3 aBe Touku A(0,-2,1) u B(-1,3,-2)
NEPIEeHIUKYISIPHO TIOCKOCTH -2X+Yy+27-5=0

Bapuant 4

1. Hammcats obmiee ypaBHEHHE IPSIMO Mpoxoasiei yepe3 Touky M=(1;3) B HanpaBieHIH
BekTopa p=(-1; 4).

2. Hamwmcatps ypaBHEHHUE NMPSIMOM B OTpe3Kax, MPOXosmeil uepes Touky M=(-2; 5) u
orcekarouiel Ha ocu Oy OTpe30K paBHBIN -5. 3anucaTh ypaBHEHHE B 00IIEM BUJIE.

3. CocTaBUTh KaHOHWYECKOE YpaBHEHHE MPSIMOH, poxoasiiei yepe3 Touku A=(1;-2) u
B=(3;2). 3anucaTh ypaBHEHHE B 00IIEM BUJIE.

N Xx—4 y+1 N

4. Haiitu yron Mexxay npsmMbeiMu 2x-7y+9=0, —— = =—— . HaiiTu Touky nepecedenus
ITHX TIPSMBIX.

5. HamucaTs olee ypaBHEHHE TIpAMOii, o6pasyromieii ¢ ockro Ox yron -45% u
otcekaroniel Ha ocu Oy 0Tpe30K, paBHBIN -5. YKa3aTh TOUKY MEpECeUeHUs ITOU MpsMon
¢ ocbo Ox.

6. Hammcarte ypaBHEHHUE IJIOCKOCTH, IPOXOIAIIEH yepe3 Touky A=(2;-1;-3) mapayuienpHo
ocu OX, n umeronielt HopManbHbIi BekTop (0;4;-3)

7. Hamucath ypaBHEHHE IUIOCKOCTH, POXOsiiei uepe3 Tpu Touku A=(1;-2;6), B=(-3;2;-4)
u C=(-2;8;3).

8. Haiitu yron mexy miockoctssmMu 2x+y+3z2+2=0, -3X-y+2z-7=0. Haiitn muaIIO
NEPECEYEHMS ITUX IIJIOCKOCTEN. 3anucaTh €€ B IapaMeTpUIeCKOM BUJE.

9. Hamucats ypaBHEHHE IUIOCKOCTH, TIpoxoasiie yepe3 ase Touku A(1,-2,0) u B(1,-1,2)
HEepIEHINKYISPHO TIIOCKOCTH X-2Y-Z+4=0

Bapuanr 5

1. Hamucats o61uiee ypaBHeHHe IpsIMOM MpoxoAsiel yuepe3 Touky M=(2;-3) B
HarpasJeHUH BekTopa p=(-2; 6).

2. Hammcates ypaBHeHHE MPSMOH B OTpe3Kax, MPOXosieit uepes Touky M=(-2; 5) u
orcekatoniel Ha ocu Oy OTpe30K paBHBIN -5. 3anucaTh ypaBHEHHE B 00IIEM BUJIE.

3. CocTaBUTh KaHOHWYECKOE YpaBHEHHE MPSIMOH, TPOXoAsIIei yepe3 Touku A=(1;-2) u

B=(3;2). 3anucars ypaBHEeHHE B OOIIEM BU/IE.



4. Haiitu yron Mexny npsaMmbivu 4x-3y+35=0, X—+41 = y%Z . Haiit Touky nepeceuenus

ITHUX TPSIMBIX.

5. Hamucate obiiee ypaBHeHHE IPSIMOM, OTceKaroiei Ha ocu Oy OTpe30K paBHbIN 4, U
obpasyromeii ¢ ocbio OX yron 45°. Yka3aTh TouKy nepeceueHus Toi IpsMOii C 0ChIO
Ox.

6. Hammcats ypaBHEHUE IIIOCKOCTH, IPOXOsIIeH depe3 Touky A=(2;-1;-3) mapaniensHo
ocu OX, u umerorieii HopMaabHbIi BekTop (0;4;-3)

7. Hamucartp ypaBHEHHE IUIOCKOCTH, MPOXoasmie uepe3 Tpu Touku A=(1;-2;6), B=(-3;2;-4)
u C=(-2;8;3).

8. Haiitu yron mexmy muockoctssmu 2x+y+3z2+2=0, -3X-y+2z-7=0. Haiitu nuanio
nepeceyeHusl 3TUX MJI0CKOCTEeH. 3anucarh ee B mapaMeTprUuecKoM BUJE.

9. Hamnwucars ypaBHEHHUE IJIOCKOCTH, Ipoxo e yepes ase Touku A(0,-3,1) u B(1,2,-1)
NEePIEHINKYIISIPHO TUIOCKOCTH 2X-Y-2Z+1=0

BapuanT 6
1. Hammcats obmiee ypaBHEHHE MPSIMOI Tpoxo el uepe3 Touky M=(-1;-2) B
HanpasJIeHuu BekTopa p=(2; -3).
2. Hammcatps ypaBHEHHUE NMPSIMOI B OTpe3Kax, MPOXOAsIIei yepe3 Touky M=(2; 5) u
oTcekarouiei Ha ocu OX OTpe30K paBHbIN -3. 3anucaTh ypaBHEHHE B 00IIEM BUJIE.
3. CocTaBUTh KAHOHUYECKOE YpaBHEHHE MPSIMOH, poxoasiiei uepes Touku A=(1;-2) u
B=(3;2). 3anucaTth ypaBHEHHE B 00IIEM BUJIE.

X—4 y+1

4. Haiitu yron mMexay npsMbeIiMu 2x-7y+9=0, . Haiitu Touky nepeceuenus

ITHX TPSMBIX.

5. Hanwucare ol1iee ypaBHeHue npsiMoH, oTcekaromeil Ha ocu Oy oTpe30K paBHbI 9,
IPOXOJAIIEH MapaiebHO NpsAMoi x+2y+3=0. Yka3aTh TOUKY IlepeceyeHus 3T’
npsiMOH ¢ ocbro OX.

6. Hammcats ypaBHEHUE ITOCKOCTH, TIpoxosiel yepe3 Touky A=(1;-1;3) mapamiensHo
ocu Oy, u umeroleil HopManbHbIi BekTop (2;0;-4)

7. Hamucath ypaBHEHHE IUIOCKOCTH, MPOXOsiiei yepe3 Tpu Touku A=(1;-2;6), B=(-3;2;-4)
u C=(-2;8;3).

8. Haiitu yron mexy miockoctssmMu 2x+y+3z2+2=0, -3X-y+2z-7=0. Haiitn muaIIO
nepeceyeHmst 3TUX IIOCKOCTeH. 3anmucarh ee B mapaMeTpuyeckoM BHJIE.

9. Hamucars ypaBHEHHUE IUIOCKOCTH, Tpoxoasiie yepe3 ase Touku A(1,-1,0) u B(2,-1,2)
HEePIEHANKYIISPHO MIIOCKOCTH X-3Y-Z+4=0

Bapuanr 7

1. Hanwucats oOiee ypaBHEHHE TPSIMOi MpoxosIieit uepe3 Touky M=(1;3) B HanpaBieHun
Bekropa p=(-1; 4).

2. Hamwmcatps ypaBHeHUE NMPSMOH B OTpe3Kax, MPOXosiIeit uepe3 Touky M=(-2; 5) u
orcekaroniel Ha ocu Oy OTpe30K paBHBIN -5. 3anucaTh ypaBHEHHE B 00IIeM BUJIE.

3. CocTaBUTh KaHOHWYECKOE YpaBHEHHE MPSIMOH, MPOXoasIei yepe3 Touku A=(1;-2) n
B=(3;2). 3anucars ypaBHEeHHUE B OOIIEM BU/IE.

4. Haiitu yron Mexay npsimbiMu 4x-3y+35=0, X—Zl = y%Z . Haiitu Touky nepeceuenus

ATUX

5. Hanwucatp o61ee ypaBHeHuE NPsMOH, oTcekaromeil Ha ocu OX OTpe30K paBHBIA -2, U
MIPOXOSIIEH NMEPIEHIUKYISAPHO NpsAMOM -X+3y-4=0. YKa3aTb TOUKY epecedeHus d3TON
npsimoii ¢ ocero Oy.

6. Hammcats ypaBHEHUE IUTOCKOCTH, POXOAsIIeH yepe3 Touky A=(2;-1;5) mapamieasHo
ocu Oz, n nMmerotielt HopMabHbIH BeKTOp (2;3;0)



7. Hamwmcats ypaBHEHHUE IJIOCKOCTH, IPOXosaiieii uepes Tpu Touku A=(1;-2;6), B=(-3;2;-4)
u C=(-2;8;3).

8. Haiitu yrom Mexay miockocTsMu -x+5y+4z-9=0, -4x-5y+z-2=0. Haiitu nuHuto
nepeceyeHmsl 3TUX TIOCKOCTEH. 3anmucarh ee B mapaMeTpuIeckoM BHIE.

9. Hamwmcars ypaBHEHHE IJIOCKOCTH, Ipoxosiiei uepes ase touku A(1,0,-2) u B(1,-2,1)
NEepIEHANKYISPHO TIOCKOCTH 2X-Y+2Z-4=0

BapuanT 8

1. Hanmcats oOiee ypaBHEHHE TPSIMOM MPOXOAAIICH yepe3 Touky M=(-1;-2) B
HarpaBJeHUU BekTopa p=(2; -3).

2. Hamucatpe ypaBHEHHE PSIMOM B OTpPE3KaXx, MPOXOAIICH yepe3 Touky M=(2; 5) u
oTcekaroiei Ha ocu OX OTpe30K paBHBIN -3. 3anucaTh ypaBHEHHUE B O0IIEM BHUJIE.

3. CocraBUTh KAHOHUYECKOE YpaBHEHUE MPSAMOU, poxo el yepe3 Toukun A=(1;-2) u
B=(3;2). 3anucaTs ypaBHeHHE B 001IEM BUJIE.

. A X+1 y-2 .

4. Haiitu yron Mmexay npsimbiMu 4x-3y+35=0, 1 = 3 Haiit Touky nepeceuenus
ITHX TPSMBIX.

5. Hamucats o6iee ypaBHeHHeE TIpAMOii, o6pasyromieii ¢ ockro Ox yron -45% u
otcekaroniel Ha ocu Oy OTpe30K, paBHBIN -5. YKa3aTh TOUKY EpEeCceUeHUs ITOU MpsMon
¢ ocbto OX.

6. Hammcartps ypaBHEHHUE MJIOCKOCTH, IPOXOIAIIEH yepe3 Touky A=(2;-1;-3) mapamiensHo
ocu OX, u umeroreil HopMasabHbIi BekTop (0;4;-3)

7. Hamucatp ypaBHEHHUE IUIOCKOCTH, MPOXOsiiei uepe3 Tpu Touku A=(1;-2;6), B=(-3;2;-4)
u C=(-2;8;3).

8. Haiitu yron mexmy miockoctssmMu 2x+y+3z2+2=0, -3X-y+2z-7=0. Haiitu muaIIO
nepecedeHusl 3TUX MIIOCKOCTel. 3anucarh ee B mapaMeTpHIecKoM BUJIE.

9. Hamucars ypaBHEHHUE IUIOCKOCTH, TIpoxoasiie yepes3 ase Touku A(1,-3,0) u B(1,-1,1)
HEePIEHIUKYIISPHO MIIOCKOCTH 2X-2Y-Z-5=0
Kpurtepuu oneHku 3HaHu#, 00y4aroUXCsl IPH NPOBEAeHUH
KonTtponbHast paboTta BKItoUaeT B ce0s 3a/1aHus U1 pa3BEPHYTOr0 OTBETA, O3BOJISIIOINE

NPOBEPUTh YMEHHS CTYACHTOB NPUMEHSTH pa3IM4YHbIE CIOCOOBI pemieHus 3amad.  Bpews

BbINoaHEHM 1 yac 30 MuHYT.

KontponbHas paboTa 2 mo3BoJIsIET OLIEHUTH CHOPMUPOBAHHOCTH 3HAHHM 10 pa3iery 2.

Onenka "ommuHo" BeIcTaBisieTcs npu pemenuu 91-100 % 3ananmii;

Orenka "xopomio" " BeicTaBisieTcs npu pemennn 76 - 90% 3ananuii;

Onenka "yn0oBIETBOPUTENBHO" BBICTaBIIsAETCS TpH pemeHnn 50-75% 3ananui;
OneHka "He yJIOBIETBOPUTENBHO" BbICTaBIsETCS NpU perieHuu mene 50% 3ananuii;

Texywiaa ammecmauyus é popme KOHmpPoOAbLHOU padomul

(nposepka cpopmuposannocmu komnemenyuii YK-1, unoukamopa H-YK-1.2; komnemenyuu
VK-8, unouxamopos U-YK-8.1, U-VK-8.2, U-VK-8.3; komnemenyuu OIIK-2, unouxamopos H-

OIIK-2.1, U-OIIK-2.2, U-OIlIK-2.3, U-OIIK-2.4)
KouTtpoJsbHas padora Ne3

Bapmuanr 1
1. HaiitTi mpon3BOIHBIE CICAYIOMINX (PYHKITUH.



Dy =ctg(x) + 2* +3/x* 2)y = 4x>-cos(x)

3)y = log, (x +3) — x*+/x 4)y:4tg(x)
In(x)
B)y = x? +1_|_arccos% 6)y:(X+1).COS(|n(X9))

X
5 3 5
7)y = arccgsgln X(3x)) 8)y = vx -In arctg”(2x>)
sin®(6%) sin(In(+'x%))
9y =x" 10)y = (arcsin x)"**
2. HaiiTu uHTETpasbl Clienyrommx §yHKIUI:

1) j(arcsin x+3log, x)dx;
2) I —3e~>dx;

tgx_ .
3 -[ cos’ X o

4) _?(SX2 —4)dx;

2
5) j(cos X+ 2sin x)dx.
0

3. BBIYHCIIHTH TLIOMAb (GUIYPHI, OrpaHHYeHHOM KprBoit Y = (X—2)* +2 1 npsamoit y =X+ 2.
N300pa3uth Ha pUCYHKE.

Bapmuanr 2
1. Haiiti mpon3BOIHBIE CIECAYIOMINX (PYHKITUH.
1)y = arccos(x) + 7* + 2/x° 2)y =3x° -tg(X)
3)y = log, (x+7) — x*+/x 4)y = cos(x)
5In(x)
B)y = In(vX—2) +/x* —2x 6)y = 3x*sin(tg(-x?))
57,8 3
7)y = tggln7 (xX ) 8)y = vx-In arctg”(In(3x))
sin’ (7%) sin(In(~/x*))
9y =x" 10)y = (tgx)*™”

2. HaiiTu uHTErpassl ciaeyomux GyHKIUH.
1) _[(arcsin X —3-4*)dx;

2) J‘Zsin(x2 —5) - xdx;

S)J X dx

Vx?+3

4) J3.(6x2 +3x)dx;




V4

2
5) _[(3cos X —sin x)dx .
0

3. BeIUMCIIUTD TUI0MIA b (GUTYPBI, OTPAHUYEHHON KpuBOi Y = (X + 3)2 —2 ¥ npsMoi y = —X—3.
N300pa3uth Ha pUCYHKE.

Bapuanr 3
1. HaiitTi mpou3BOIHBIE CICAYIOIINX (PYHKITUH.
1)y =tg(x) + 4" +8/x° 2)y =5x" -arcsin(x)
3)y:Iogg(3x+2)—6\/§x 4)y:2aLg(x)
5In(x)
5)y = In(cos(2x)) — In(sin(2x)) 6)y = ctg(cos 6x) - In(3x?)
: : 8
7)y = sin(tg (;/Yx)) 8)y = x* -sin arcsin(tg(2x°))
arccos® (5x) arcctg (In°(v/x))
9)y = x** 10)y = (sin x) ¥

2. HaiiTu MHTETrpaIbl CIeIyomuX (yHKIHHA.
1) J.(arctgx —5Inx)dx;

2) Icosx e dx;

2X+3
3) | —————dx;
)Ix2+3x—4

4) jf(x2 +3x—-1)dx;

s

2
5) _[(2sin X —3cos x)dx.
0

3. BBIYHCIHTD IO GUTYPBI, OTPAHUYEHHON KpuBOi Y = —(X +1)°-2wu npsAMoON y = X — 3.
N300pa3uth Ha pUCyHKE.

Bapuanr 4
1. HaiiTi mpou3BoaHbIE ceayonmx GyHKINH.
1)y =cos(x) +5* + 5vx° 2)y = 3x° - arctg(x)
3)y = log, (x +3) —/xx° 4)y = 4900
cos(x)
5y = arccos(x—_;j 6)y = In(ctg(v/x +2)
X+
tg(In®(x*)) s . [ arcsin(61nx)
Ny =—"——~"2 8)y = (Inx)’ -sin
) In®(3x%) )y =(Inx) sin(cos(6+/X))
9)y — X4X 10)y — (In X)Sin(5x)

2. HaiiTu unTerpansl cienyrommx GyHKIui.
1) j(arccos x —9log, X)dx;



2) j(2x)cos(x2)dx;

eV

w
N
—
N
o
o
>

IS
~—

(x* —4x)dx;

5) | (3sin x —cosx)dx .

O N [N P —

3. BeiuucnuTh 1wIomaap GUrypbl, OrpaHUYeHHOM KpuBoi Y = —(X —l)2 —3 u npsMoi
y = —X—4 . 1300pa3uTh Ha PUCYHKE

Bapuant 5
1. HaliTi mpown3BoAHBIE CleAYOMUX (DYHKIINH.
1)y =sin(x) +5* + 24/x” 2)y =2x" -sin(x)
3)y =log, (X +5) —/xx° 4)y = Ir_1(x)
5sin(x)
3 2
B)y = tg3x _arectgx In(cosx)  6)y = x*arctg(sin(3x* + x°)
In(sin®(5x)) 5 tg* (5x°%)
Ny=—————= 8)y =x-sin
Y= @) )y arcsin(In(4/x))
9)y =x" 10)y = (tgx) ™"

2. HaiiTu unTerpansl cienyromux GyHKIui
1) J.(sin X + darcctgx)dx;

2) j(Zx)In(xz)dx;
3)Im7xdx ;

3
4) j (2x° +3x)dx ;
1

2
5) I(sin X+ 4cosx)dx.
0

3. BBIYHCIIUTD MIIOMIAh (UTYphl, OFPAHHYEHHOM KpuBol Y = —(X—2)° +2 u mpsamoii y = X — 2
. I300pa3uth Ha pucyHKe

Bapuanr 6
1. HaiitTi mpon3BOIHBIE CICAYIOMINX (PYHKITUH.



1)y = arctg (x) + 3" + 3x+/x 2)y = 21x%-cos(x)

3)y = logs (5-X) ~x*x 4)y = 3ts,%r(n)((>)<)
9)y= M +In(cos(4x))  6)y =/x® arcsin(In(3x? +In x))
In(x—3e")

7y = tg (arcsi7n5(\/§)) 8)y = x°. In( zflrccos5(2x7) ]
cos’(3) sin(In(4x+/x))
9)y = x** 10)y = (cos x)"9®¥
2. HaiiTu uHTETpasnbl Cienyrommx ¢yHKIUHI.
1) I(cos X + 6arcsin x)dx

2)_[2In(x2 + 2)xdx;
1
2

3) ji—dx;

4) _?f(x2 —6x+1)dx;

5) | (sin x + 2cos x)dx.

O | N

3. BeraucnuTh wIomaap GUrypbl, OrpaHHYeHHON KpuBoi Y = —(X + 3)2 —2 ¥ mpIMOi
y = —x—7 . M300pa3uth Ha pUCYHKE.

Kpurtepun onenkn 3HaHNH, 00y4ar0omuxcs NP NPOBeJICHAH
KonTponbHas paboTa BKiItodaeT B ce0s 3a4aHUs U1 Pa3BEPHYTOr0 OTBETA, O3BOJISIONINE
IPOBEPUTh YMEHUS CTYACHTOB NPUMEHSATh pa3lMyHble CHOCOOBI pemieHus 3aaad.  Bpews
BbITIOJIHEHHS | yac 30 MUHYT.
KonTtponbHast pabota 3 mo3BoJsieT OLleHUTh C(HOPMUPOBAHHOCTD 3HAHUI 10 pa3zaeny 3.

Onenka "omuHo" BeIcTaBsieTcs npu pemenuu 91-100 % 3ananmii;

Orenka "xopomio" " BeIcTaBisieTcs npu pemenun 76 - 90% 3ananuii;

OneHka "y0BIE€TBOPUTENBHO" BBICTABISETCS U petteHun 50-75% 3agaHuii;
OneHka "He yJIOBJIETBOPUTENBHO" BbICTaBIsE€TCS NpU perieHun Mmene 50% 3ananuii;

1.2 Cniucok 0MJ1€TOB JIsl MPOBEAEHHUST MPOMEKYTOYHOM aTTecTanuu (3auemnt)
Ha 3aueme nposepsiemcs cpopmuposannocmo komnemenyutl YK-1, unouxamopa U-YK-1.2,
xkomnemenyuu YK-8, unouxamopos U-YK-8.1, U-VK-8.2, U-VK-8.3; komnemenyuu OIIK-2,
unouxamopoe U-OIIK-2.1, U-OIIK-2.2, U-OIlIK-2.3, U-OIIK-2.4

JK3aMeHallMOHHbIE OMJIeThI
buner 1
1. [TonsiTHE cUCTEM JTMHEHHBIX YpaBHEHUNA. MaTpulibl (BUIbI MAaTPULL, ONIepaliiy Hajl
MaTpHULIaMu).
2. Haiiti mmomans QUTYpsI, OrpaHHYEHHON MUHMAME: Y=X> 1 Y=4.



buner 2
1.
2.

3.

buner 3
1.
2.
3.

buier 4

1.
2.

3.
buner 5
1.

2.

3.

Buner 6
1.

2.

buner 7
1.
2.

3.

buner §
1.

2.

Haiitu yron mexnay npsmsiMu 5x-3y+20=0, X—_51 = y—+3 Haiitu Touky

NEpeCCUCHU 3TUX MPAMBIX.

Onpenenurend. MeToibl HaXOXKIACHUSA.

Haiitu npounsBoanyio GyHKIMH

y=tg(x?)+3In(x)cos(x)-e .

HanucaTp ypaBHeHMe PsMO B OTpe3Kax, Ipoxosiien yepe3 Touky M=(-3; 3) u
oTcekaromiei Ha ocu OX OTpe30K paBHBIN 6. 3anucaTh ypaBHEHHE B 00IIEM BH/IC.

Omnpenenurenu. CBoiicTBa.

Haiitu mmomane purypsl orpanudeHHon auausmu: Y=0, y=X+1, Xx=2.
Hamucats o0miee ypaBHeHHEe IPsIMO TIpoxosiiel yepe3 Touky M=(1;3) B
Hanpasienuu Bekropa p=(-1; 4).

Meron Kpamepa.

Haiitu yron mexay minockoctsimu 2x+y+3z+2=0,

-3X-y+22z-7=0. HaiiTu 1uHuUI0 IepecedeHus 3TUX MI0CKoCcTel. 3anucaTh ee B
napamMeTpuuecKoM BHUJIE.

Haiitu momans gurypsl orpanudeHHol tuHusaMu: y=X-1, y=x+1, x=1, x=4.

[Tonsitue o6paTHON MaTpulibl. CIOcOObI HAXOKICHHUS.

Hamucats o0miee ypaBHeHHE IPSIMOI Tipoxosiiei uepe3 Touky M=(1;3) B
Hanpasienuu Bekropa p=(-1; 4).

Haiitu nmponsBoanyro QyHKIHH

y=In(9x)-x3e*+tg(sin(3x)).

Merton Kopnana-I'aycca pemienus CUCTEM JUHEUHBIX ypaBHEHH. [IpuMeHnMOCTD
metona JKopaana-I'aycca.

Hammcars ypaBHEHUE TIIIOCKOCTH, MPOXOAIIeH yepe3 Touky A=(2;-1;5) napannenbHo
ocu Oz, n umerolielt HopMaibHbIi BekTOp (2;3;0).

Haitu nnTerpan f_z 1 (x Z - 3x ) dx

[TpousBoaHbIe OCHOBHBIX (DyHKIMI. CBOICTBA HAXOXKAECHUSI TPOU3BOIHBIX.
Hanucath ypaBHEHHE IIIOCKOCTH, POXosielt uepes Tpu Touku A=(1;-1;1), B=(-
3;2;0) u C=(-2;0;3).
Haiitu pemenue cCucTeMbl IMHEWHBIX YPABHEHUN:

xl + 91.'2 — XE — O

—X> + 61'3 =6
—Xq + 31'3 =2
Heonpenenennpiit uaTerpan. CBoicTBa. 3aMeHa NEPEMEHHON NPH BBIYMCICHUHT

UHTErpaa.
Jns matpunt A, B u C Berauciuts A*B™+C



-1 1 -1 -2 1 2 3 -9
5 -2 1) 4 0 -2) 0 4
3. Hamnucatp o61iee ypaBHeHHEe MPsMOM, oTcekaronieit Ha ocu Oy oTpe30oK paBHBIA 4, U
obpasyromeii ¢ ocsro OX yron 45°.

buner 9
1. Onpenenennbiii nHTErpasl. Haxoxaenue miomaad KpuBOJIMHEHHOW TpaIeiuy.
2. CocTaBUTh KAHOHMYECKOE YPaBHEHUE NIPSIMOM, IPOXOAsIIel yepe3 Touku A=(3;-2) u
B=(-2;5). 3anucates ypaBHeHUE B 00111eM BH/IC.
1 0 -1
3. Haiitu o6parayro maTpuiy uisi matpunel | 7 2 8
-2 0 3
buner 10
1. [Ipsimast Ha mockocTH (BUIBl ypaBHEHHMH, UX CBSI3b MEXIy co0oif). YcioBue
NapajuleTbHOCTH W TEPHEHANKYISIPHOCTH MPAMBIX. YTOI MEXAY NpsIMbIMH Ha
IJIOCKOCTH.
"/2
2. Haiitu unrerpan J;rx, Cos (Zx)dx .
4
1 x 3
3. Haiitu x, ecnu det|5 1 1]|=4
4 1 2
buner 11
1. [TnockocTh U mpsiMasi B IPOCTPAaHCTBE (BUABI ypaBHEHMil). YpaBHEHUE IUIOCKOCTH,

IIPOXOJAIIEH Yepe3 TPU TOUKHU. YTOJ MEXY MIockocTAMH. [Ipsimast kak nepecedeHue
JIBYX INIOCKOCTEH.

] ax?
2. Haiitn npoussoanyro pyHkuun Yy = 3 sin(2x)’
1 4 0 3
3. Haiiti onpenemutens Matpuipr A = Y N 52
_2 0o 2 2
0 1 -1 0

Kpurepun onieHKH oTBeTa CTyAeHTa Ha 3a4eTe
«3auteHo». OTBeThl HA IIOCTABJIEHHBIE BOIPOCHI H3JIArarTCs CUCTEMATH3HUPOBAHO U
NOCJIEAI0BATENbHO, 3aJaHUsl PELIEHbl BEpHO. Marepuan H3JaraeTcsi yBEPEHHO, BO3MOYKHO
JIOTTYCKAIOTCS OTACIbHBIC HETOYHOCTHU B €ro n3j0keHnu. Pemeno npasmibpHO 6ostee 50% 3amad.
«He 3aureHo». JlomyckaroTcs HapylIeHUsT B IOCJIEI0OBAaTEIIBHOCTH  M3JI0KEHUS.
JleMOHCTpHUpYIOTCS TOBEPXHOCTHBIE 3HaHUS BONpocoB. Pemeno npasuibHo Menee 50% 3anad.

IIpuiaoxenune Ne2 k padoueii nporpaMmme U CHUIITHHBI
«MarTemaTnKa H HH(POPMAIMOHHO-KOMMYHHUKATUBHbIE TEXHOJIOI M)



MeTozmquKne YKazaHud 1Jd CTYI€HTOB 110 OCBOCHUIO TUCIHIUIIJINHBI

OcHoBHOW (OpPMOI U3TOKEHUST YIeOHOTO MaTepualia 1Mo JaHHOW JAUCIUILIUHE SBISIOTCS
JEKIMH, IPUYEM B I0CTATOYHO OOJIBIIIOM OObEME.

Ilo xaxxaoil TemMe IperyCMOTPEHBbl IIPAKTUYECKHE 3aHATHsS, Ha KOTOPBIX IIPOUCXOIUT
3aKpEIICHUE JIEKIMOHHOIO MaTepuajga IyTeM IPUMEHEHHs €ro K KOHKPETHBIM 3ajadaM U
0TpabOTKa HAaBBIKOB PAOOTHI.

B mpomecce wM3ydeHMs UCUUIUIMHBI PEKOMEHAYETCS PETYNISAPHOE IOBTOPEHHUE
IIPOMJIEHHOI0 JIEKIMOHHOrO0 Martepuayna. Marepuan, 3aKOHCIEKTUPOBAaHHBIM Ha JICKLHMSX,
HEo0X0UMO J0Ma ellle pa3 npopadaTbiBaTh U MPU HEOOXOAMMOCTU AONOIHIATH MHpOpMaLKeEH,
MOJyYCHHOM HA KOHCYJIbTALUAX, TPAKTUYECKHUX 3aHATUAX UM U3 YU4EeOHOM JTUTEpaTypHI.

Bbosblioe BHUMaHKE JOJIKHO OBITh Y/IE€JICHO BBINOJIHEHUIO JoMallHel paboTsl. B kauecTBe
3aJJaHMi JUII CAMOCTOSITEIBHOM pabOThI JOMa CTYACHTAM IPEAIaraloTCcs TEMBI ISl PACCMOTPEHUS,
aHAJIOTUYHbIE PAa300paHHBIM Ha JIEKUUSAX W HNPAKTUYECKUX 3aHATUAX WIM HEMHOro Ooiee
CJIO’KHBIE, KOTOPBIE SBJISIIOTCS Pe3yIbTaTOM 00bEIMHEHHS HECKOJIBbKUX 0a30BbIX 3ajad.

JUis IpOBEpKM U KOHTPOJISL YCBOCHMsI TEOPETHUUECKOTO0 MaTepuasia B Te4eHUue oO0ydeHUs
IIPOBOJATCS. MEPOINPUATHS TEKYIIEH aTTeCTAllMM B BUJE 3aJaHUH C MCIOJB30BAaHUEM pPa3HBIX
00pa30BaTENIbHBIX TEXHOJOIMU. Takxke MPOBOAATCA KOHCYIbTALUHU (P HEOOXOIUMOCTH) IO
pa3bopy 3aaHuil U1 CAMOCTOATENBHOM pabOoThl, KOTOPHIE BRI3BAIM 3aTPYAHEHUS.

Jlis caMocTOSITeNbHOIO Mojabopa jaureparypsl B Oubmanoreke Spl'Y pexomenayercs
HCIIOJIB30BAaTh:

1. Jluunenii  xabuuer (http://lib.uniyar.ac.ru/opac/bk_login.php) maer BO3MOKHOCTB
NOJy4eHus: on-line JoCcTymna K CIUCKY BBIIAHHOW B aBTOMATH3UPOBAHHOM PEKUME JINTEPATYPHI,
IPOCMOTPA ¥ KOIMPOBAHMS AJIEKTPOHHBIX BEPCUM W3/IaHUM COTPYAHUKOB yHUBepcUTeTa (y4el. u
METO/. MOCOOUs, TEKCTHI JIeKIMH U T.1.) s pabotel B «JlmunoM kabuHeTe» HEOOXOIUMO 3alTH
Ha caiit Hayunoii Oubnunorexu Spl'Y ¢ mo6o0ii Touku, umeroniei foctyn B Internet, B myHKT MEHIO
«OJIEKTPOHHBIN KaTaJIOT»; IPOUTHU MPOLIEAYypY aBTOPU3ALMH, BEIOpaB BKIAJKY «ABTOpU3ALUSI», U
3aIl0JIHUTh [IPEJCTAaBICHHbIE M0JIs HH(pOpMaIUH.

2. DnexTpoHHas OnbIMoTeka yaeOHbIX MaTepuaioB Spl'yY

(http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php) coxepxxur 6omee 2500 mOSHBIX
TEKCTOB Y4YeOHbIX U Y4eOHO-METOJAMYECKHX MAaTepHaJioB IO OCHOBHBIM H3Y4a€MbIM
JUCLMIUIMHAM, W3JIaHHBIX B YyHUBepcuTere. JlocTym B ceTH yHUBepcuTeTa, IuOO 10
JIOTUHY/TIApOJTIO.

3. DnektpoHHas kaproreka «KHUrooOecreueHHOCThY

(http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php) packpeiBaer yueOHbI (QoOHI
Hay4yHoll Oubnmorexu Spl'Y, mnpenocraBiseT ONEPaTUBHYIO HHPOPMALUMIO O COCTOSHUH
KHUT000ECIIeYeHHOCTH TMCUUIUIMH OCHOBHOM M JTOTIOJHUTEIBHOU JINTEPATypOH, a TakKe UK
JUCLHUIUIMH M CHEIHATIbHOCTeH. DieKTpoHHas kapToTeka «KHMroobecrneueHHOCTh JI0CTYIHA B
CeTH yHUBepcuTeTa 1 uepe3 JInuHblil KaOMHeT.


http://lib.uniyar.ac.ru/opac/bk_login.php
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://10.1.0.4/buki/bk_bookreq_find.php
http://www.lib.uniyar.ac.ru/opac/bk_bookreq_find.php
http://10.1.0.4/buki/bk_bookreq_find.php

