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1. EJIA "1 3AJAYUN JTUCHUITTJIMHBI

Lenn: obecrieueHne GpyHIaMEHTATBLHON MOATOTOBKH CTYJICHTOB B OJTHOW M3 BaKHEHIIIHX
o0racteil COBpeMEHHOI MaTeMaTHKU; U3yYeHHE OCHOB KJIACCMYECKON M COBPEMEHHOMN alreOph;
00y4eHrEe OCHOBHBIM aJreOpandecKuM METOaM PelICHHs 3a/1a4, BOSHUKAIOIINX B JPYTHX
MaTeMaTUYECKUX JUCUUIUIMHAX U B IPAKTUKE; 3HAKOMCTBO C UCTOPUEH pa3BUTHS anreOphl.

3amaun:

1) pPacKpbITh poib anreOpbl B (QyHIAMEHTANBHOW W TPUKIATHOW MaTeMaTHKe,
chopMyIHpOBaTH OCHOBHBIC 3a/1a4l KJIACCUYECKON U COBPEMEHHOM alTreOphl;

2) HAy4uTh (OPMYJIMPOBATh M H3JIaraTh TEOPETUYECKHUE BOMPOCHI B 0OmEeM BHUJE,

aHAJIM3UPOBATh HAKOMUBILIUIICS KOHKPETHBIA MaTepHal ¢ OOLIMX MO3ULUHI, CO3/1aBasi OCHOBY JAJIs
BBEZICHUS ()YHIAMEHTAIBHBIX TIOHATHIA areOphl;
3) Hay4HUTh OCHOBHBIM METOJIaM HCCIICOBAHUS U PEIICHMS 3a1a4.

2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas quctumunaa b1.B.07 JIuneitnas anre6pa oTHOCUTCS K yacTu bioka 1
00pa30BaTeNbHON MPOTrpaMMbl, POPMUPYEMOI yIaCTHUKAMH 00pa30BATEIIBHBIX OTHOIICHHIA.
Jlig n3ydenus TaHHOW y4eOHOW AUCIMUILTUHBI HEOOXO UMbl 3HAHUS, YMEHHUS U HABBIKH,
puOOpETEHHBIE B PE3yJIbTaTe OCBOCHHUS MATEMATUUYECKUX JUCIUTUINH CpeIHEN
00111e00pa30BaTeIbHON IITKOJHI.

[lepeuenp nocienyomuUX y4eOHbIX IUCIUIUINH, A1 KOTOPhIX HEOOXOIUMbI 3HAHUS, YMEHUS U
HaBbIKH, pOpMUpPYyEMBbIE JaHHON y4eOHOM AUCHUIUIMHON: AUCKPETHAs MaTeMaTHKa,
TuddepeHmaIbHbIe ypaBHEHHs, MaTEMaTHUYEeCKOEe MOJICIIUPOBAHUE.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUS JUCHUITTINHBI

[Ipouiecc ocBoeHUs AMCHUITIIMHBI HapaBiieH Ha (pOpMHUpPOBaHHE CIEAYIOLUIMX KOMIIETEHIIUH B
cootBercTBUU ¢ ®PI'OC BO u OII BO no nanpasnenuto noarorosku 09.03.03 Ilpuknagnas
nH(pOpMaTHKa:

I1K-3 Crioco6HOCTh JeMOHCTpaluy 00IIeHayYHbIX 0a30BbIX 3HAHUH MaTeMaTHUYECKUX U
€CTECTBEHHbIX HayK U MH(OPMAIIMOHHBIX TEXHOJIOTUM; CHOCOOHOCTh MPUMEHSTH B
npodeCCHOHATBLHOM 1eATETbHOCTH COBPEMEHHBIE SI3bIKH IPOTPAMMHUPOBAHUS, OTIEpallMOHHbIE
CHUCTEMBI, dJIEKTPOHHBIC OMOIMOTEKH | TI.

B pe3synbprare 0CBOCHMS TUCIUTUIMHBI 00YYarOITHIICS JOIKEH

3HATh: OCHOBHBIE MOHATHUS alreOpsbl, ONPEeAeTICHUS U CBOMCTBA MATEMAaTUYECKUX OOBEKTOB B
3TOM 00aacTu, (GOPMYJIUPOBKHU YTBEP)KIIEHUH, METO/IbI X J0Ka3aTeIbCTBA, BO3MOXKHBIE C(hepbl
UX IPUIOKECHUH;

YMETh: pellaTh 3a/1a4i BBIYUCIUTEIBHOTO U TEOPETUUECKOTO XapakTepa B 00JacTH aareopsl;
BIIQ/IETh: MaTEMaTHYECKHUM allllapaToM ypaBHEHHUI anreOpbl, METOAaMH PEIICHUS 3a/1a4 U
JTIOKa3aTeNIbCTBA YTBEPIKICHUHN B ATOM 00JIaCTH.



4. COOIEPKAHHUE U CTPYKTYPA JTUCIHUIIJINHBI

O0BeM IUCIUILIMHEI COCTABIAET 4 3aUeTHRIX €., 144 Jac.

CDopMa HpOMeX(YTOQHOﬁ arrecraguu:. 5K3aMCH.

4.1. Couepmafme AUCHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BUI0B

yqeﬁm,lx 3aHATHIL 1 OTBECACHHOI'0 HA HUX KOJIN4YeCTBA aKaJACMHUYCCKHUX YaCcoB

Pa3zgen qucuuninHb / Tema

CemM.

Busbl yueGHO# paboThI

KoHnrakTHas paboTa
NperojaBaTens ¢
o0yJaromumMucs

Jlexkuun

JIa0.

3aHATUA

IIpaxr.
3aHITHL

Camocrt
. pabora

DopMBI
TEKYILETO
KOHTPOJIS;
DopMbl
MIPOMEKYT.
aTTecTaluu

Tema 1 BekTopHO-MaTpU4HBIE ONIEpaU

8

8

6/8

[Iposepka
JIOM.Pa0OTHI;
Cam.pabota
Nel

Tema 2 Onpenenurenu

6/8

IIpoBepka
JIOM.Pa0OTHI;
Cam.pabota
No2

Tema 3 CucteMbl TUHEHHBIX ypaBHECHUN

5/6

IIpoBepka
JIOM.Pa0OTHI;
Cam.pabota
No3

Tema 4 CoOCTBEHHBIE 3HAUCHUS,
CcOOCTBEHHBIE BEKTOPHI MaTPHIL

5/6

IIpoBepka
JIOM.paboTHI;
Cam.pabota
Ned

Tema 5 KBagparuunsie Gopmbl 1
3HAKOOIIPE/IeJICHHbIE MAaTPHIIBI

5/7

IIpoBepka
JIOM.paboTHI;
Cam.pabota
Ne5

Htoro (2 cemectp):

36

36

27/35

OK3.

4.2. [1;1an BHeayIMTOPHO# caMOCTOSITeIbHON PaGoThl 00y4aroIuXcs M0 JMCHUIITTHHE

Pasnen nuCHumInHb / TeMa CamocTosiTenpHas paboTa 00yJaromuxcst Onenounoe | YyeOHO-
Bun camocr. Cpoku 3arpatsl CPEICTBO METOIUYECKOE
paboTsI BBIIIOJTHEHH | BPEMEHH obecrieuenne
s €aMoCT. paboTHI
Tema | BekropHO-MaTpHUHBIE Brinosnnenue ITocne 6 IIpoBepka Crucok
oreparyn JIOM.paboTHI N3y4YEeHUS JIOM. JUTEPATyPHI
TEMBbI paboTsl npuiaraercs
Tema 2 Onpenenurenn Brinosnnenue ITocne 6 IIpoBepka Crucok
JIOM.pabOTHI HA3yYEHUS JIOM. JIATEPATYPBI
TEMBbI paboTHI MpUJIaraeTcst
Tema 3 CucteMsl TUHEHHBIX Brmonnenue Iocne 5 ITpoBepka Crucok
ypaBHEHHH JIOM.pabOoTHI N3y4YEeHUS JIOM. JUTEPATyPHI
TEMBbI paboThI MpUJIaraeTcst
Tema 4 CobcTBEHHBIE Brmonaenue Iocne 5 ITpoBepka Crucok
3HAYEHMs1, COOCTBEHHBIE JIOM.pabOoTHI N3y4YEeHUS JIOM. JUTEPATyPHI
BEKTOPbI MaTPHIL TEMBbI paboTsl npuiaraeTcs




Tema 5 Kangparnunsie popmbl | Brimonnenue Iocne 5 ITposepka Crucok

1 3HAKOOIIPE IeJICHHBIC JIOM.paboThI N3yYCHUS JIOM. JIUTEPATyPHhI
MaTpHLBI TEMBI paboTsl npuiaraercs
OO61ast TPYZOEMKOCTh CaMOCTOSITEIFHON padoTHI (Jac.) 27

W3 HUX C UCTIOJIB30BaHUEM 3JIEKTPOHHOTO O0yUSHHUS U
JIMCTaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJIOTHH (Jac.)

4.3. Cogepxanue yueOHOro MmaTepuaja
Temal. BekTopHO-MaTpuuHbIE ONEpALIUN.
BekTOopHOE POCTPAHCTBO 71 1 MOHSATHE N-MEPHOTO BEKTOpa; 0003HAYCHHS; IPOCTPAHCTBO R/ ;

JUIMHA BEKTOpA; CPaBHEHHE BEKTOPOB; apu(pMETHUYECKHE NEHCTBHA C BEKTOpaMHU M JIMHEHHas
3aBHCUMOCTbH; CKaJIIPHOE MPOU3BEIACHHE BEKTOPOB; PACCTOSHUE MEXIY TOYKAMHU; YIOJ MEXIy
BEKTOPaMH; HEPaBEHCTBA JUIsl JUIMH BEKTOPOB; CTAHAAPTHBIN 0a3UC B p77; PA3IOKEHUE BEKTOPA

1o 6a3ucy; napameTpuyecKue ypaBHEHHUsI IPSIMOM, JTyda U OTpe3Ka.
JIuneiinble PYHKINHU, YPaBHEHHS] U HEPAaBEHCTBA: JMHEWHbIC ()YHKIIMA BEKTOPHOTO apryMEHTa,
YPaBHEHHS U IVIOCKOCTH B p71 ; JIMHEHHBIC HEPABEHCTBA M MOy IPOCTPAHCTBA.

ManI/IIIBI U MAaTpUYHBIC OICpalMU: IMOHATHC MaTpPULbl;, HCKOTOPLIC CICHUAIBHBIC MATpPHUIIbI,
CTpOYHaA U CTOJ'I6I_[CB8.$I CTPYKTypa MaTpull; HeﬁCTBHH C MaTpuoamMu.

Tema2. Onpenenurenu.

Onpenenureny MaTpUI] 2-TO TOPSAKA; ONMPEACTUTEIIM MATPUIl 3-TO MOPSIKA; OONIUH ClTydaii:
BBIYHCIICHUE OIPEACIIUTENS MATPULBI 7-MEPHOTO MOPSAIKA.

Teopema 0 paBHOIIPaBUM CTPOK U CTOJIOIIOB OIPEACIUTESL.

CaoiicTBa onpenenuTene.

[IpakTHueckoe BEIUMCICHUE ONPEIEIIUTENCH.

Tema3. Cuctembl TMHEWHBIX YpPaBHEHUH.

Cucrembl JIMHEHHBIX YpaBHEHUM HaYaJbHbIE NOHSTHUS; CUCTEMa JMHEHHBIX ypaBHEHUH B
pa3BepHyTOH (hopme 3aniCH, TOHATUE COBMECTHOCTH U PELLIEHUS CUCTEMBI; BEKTOPHO-MATPUYHbIE
(bopMBI 3aMKcH TUHEHHBIX CUCTEM; TOCTAHOBKA OCHOBHBIX BOIIPOCOB, CBS3AaHHBIX C JTUHEHHBIMU
CHUCTEMaMU.

Meron ucknrouenus I'aycca: cxema merona.

JluneiiHas 3aBUCUMOCTh M 0a3MChHI: JIMHEITHASI 3aBUCUMOCTh BEKTOPOB: Pa3BEPHYTOE U3JIOKEHUE
BOIpoca; HopMyITUPOBKAa OCHOBHON TEOPEMBI; Oa3HChI U PA3JI0KEHHE BEKTOPA 10 POU3BOIHLHOMY
0asucy; KpPUTEPH CYyIIECTBOBAaHUS HETPUBHAIBHBIX PEHICHUNW OJHOPOTHOM CHUCTEMBI;
JI0Ka3aTeJIbCTBO OCHOBHOM TEOPEMBI.

OOparHbIe MaTPHUIIBL: OMIPEACIICHNE, KPUTEPH CYIIECTBOBAHUS U CBOMCTBA OOpAaTHOW MaTPHIIBI;
dbopMyIa BEIUMCICHHUS] 0OpATHOM MaTPHIIBI.

Pemenue cuctem ypaBHEeHHI ¢ 0OpaTHMOM MaTPHUIIEH: pelIeHre C TOMOIIBIO OOPaTHOM MaTPHIIHI,
peuerne no ¢popmyiam Kpamepa.

PaHr matpunsl: onpeneneHre U TeoOpeMa O paHIre MaTPHUIbl; METO/IbI BBIYMCIIEHUS paHTa MaTPUILIBL,
paHT U YCIOBHs 00OpaTUMOCTH MaTPHUIIBIL.

PemreHne npou3BOJBHBIX CHUCTEM JIMHEHMHBIX YPaBHEHHW: YCJIOBHE COBMECTHOCTH: TeOpeMa
Kponekepa-Kanemnu; pemieHrne COBMECTHOW CHUCTEMBI; MaTpUYHOE MpEACTaBICHHE OOIIEro
peleHus; 6a3ucHbIe peleHusl.

Tema4. CoOcTBEeHHBIE 3HAUCHHSI, COOCTBEHHBIE BEKTOPBI MAaTPHI]



Omnpenenenne cOOCTBEHHOTO 3HAYCHHSI MATPHIIBI; XapaKTEPUCTHUECKUI MOTMHOM (MHOTOYJICH);
COOCTBCHHBIE BEKTOPbI MaTpHIbl. JIWHEHHas HE3aBUCHUMOCTh COOCTBEHHBIX BEKTOPOB U
JMaroHaIM3alys MaTPHIL B CIIy4ae pa3IMuHbIX ICHCTBUTEIBHBIX COOCTBEHHBIX 3HAYCHUH.

CBs3p COOCTBEHHBIX 3HAYCHUII CO CIIEZIOM U ONpeJenuTeneM MaTpuubl. Heanaronanusupyemele
(medexTHBIC) MATPUIIBL.

Tema5. KBagparuunsie GopMbl U 3HAKOOIIPEICTICHHBIE MATPHIIBL.

Onpenenenne kBaapaTudHOW Qopmbel. [lpencraBieHne ¢ HCHOIB30BAHUEM CHMMETPUYHON
MaTPUILIbI U CKAJIIPHOTO MTPOU3BEICHUSI.

3HAKOOMPEICIICHHBIE  KBaJpaTHYHbie (OPMBI M CHMMETPUYHBIE MATPHUIIBI; TPHUMEPHIL.
[TpunokeHus: AOCTATOYHBIE YCIOBUS SKCTpPEMyMa BTOPOTO IMOPSIKA; KPUTEPUU BBITYKIOCTH
(BOrHYTOCTH) (YHKIIMM HECKOJIBKUX TMEPEeMEHHBIX. [J1aBHbIC M Bemymue (yrjoBble) MHUHOPHI
CUMMETpUYHON MaTpullbl. KpuTepuii 3HaKOOIpEeIeICHHOCTH KBAApaTUYHbIX (HOpM (B TEpMHHAX
TJIaBHBIX MUHOPOB).

4.3.1. IlepeyeHb cCeMHUHAPCKHX, NPAKTHYECKUX 3aHATHI 1 J1a00paTOPHBIX padoT

Tewma 3ansaTHA Bcero uacos Or11eHOYHBIE CpeCTBA DopMupyemble
KOMIICTCHIIHU

Tema | BekTopHO-MaTpUYHBIE OTIEPAITIH 8 Cam.pabora Nel IK-3

Tema 2 Onpepenutenu 6 Cam.pabora No2 IK-3

Tema 3 CucTeMbl JTUHEHHBIX YpaBHCHUN 8 Cam.pabora Ne3 I1K-3

Tema 4 CoOcTBEHHBIC 3HAYCHUS, 7 Cam.pabora Ned IK-3
cOOCTBEHHBIC BEKTOPBI MATPHI]

Tema 5 Kagpatuuubie GOpMBI 1 7 Cam.pabora Ne5 IK-3
3HAKOOIPEICJICHHbIE MAaTPHIIBI

4.3.2. IlepedyeHb TeM (BONPOCOB), BBIHOCHMbIX HA CAMOCTOSITEIbHOE H3YYCHHE CTYICHTAMH
B PAaMKAaX CaMOCTOAITEJIbLHOMH padoThI

Tema 3amanue dopmupyemblie
KOMIIETCHIINU

Tema 1 BekTopHO-MaTpUYHbIE ONlEpaliu WuauBuayanbHoe 3a7aHue [1K-3

Tewma 2 Onpegenurenn WupuBuayansHoe 3ajaHKe IK-3

Tema 3 CucteMbl THHEHHBIX ypaBHECHUH WHauBuayansHOE 33jaHKE IK-3

Tema 4 CoOcTBEHHBIC 3HAYCHUS, Jomatnee 3aganue IK-3
COOCTBCHHBIC BEKTOPBI MATPHII

Tema 5 Kagpatuausie GOpMBI 1 JomaiuHee 3aganue IK-3
3HAKOOIIpeIeJICHHbIE MAaTPHUIIBI

4.4. MeTonnueckne yKa3aHus 10 OPraHU3alUA CAMOCTOSITeIbHOI PadoThbl CTYICHTOB

CamocrosTenpHast paboTa CTyACHTOB BceX (popM 1 BUIOB OOyUEHUS SBISETCS OAHUM U3
00s13aTeTbHBIX BUJIOB 00pa30BaTEIbHON JAEATEIHFHOCTH, 00CCTICUNBAIONIEH pPeaTU3aIHio
TpeboBanuit denepanbHbIX TOCYJAPCTBEHHBIX CTAaHAAPTOB BHICIIET0 00pazoBaHus. CormacHo
TpeOOBaHUSIM HOPMATHBHBIX JIOKYMEHTOB CAMOCTOSITEIIbHAS paboTa CTYICHTOB SIBISICTCS
00s13aTeNbHBIM KOMITOHEHTOM 00pa30BaTeILHOTO MPOIIeCcca, TaK KaKk OHa 00eCTIeYnBaeT
3aKpEIJICHHUE MTOJTyYaeMbIX Ha JICKIIMOHHBIX 3aHATUAX 3HAHHUH ITyTeM MPHUOOPETEHUS HABBIKOB




OCMBICJICHHS U PaCIIUPEHUs UX COJEP KAHUs, HABBIKOB PEILICHHsI aKTyallbHBIX IIPOOIEM
(dbopmupoBaHUs OOIIEKYIBTYPHBIX U POPECCHOHATBHBIX KOMIIETEHIINN, HAYYHO-
UCCIIEI0BATEIbCKON AEATENbHOCTH, IOATOTOBKU K CEMUHapaMm, J1a0opaTOpHbIM padoTaM, clade
3a4eTOB M 9K3aMeHOB. CaMocTosITeIbHAS padoTa CTYICHTOB MIPEACTABISAET CO0O0M COBOKYITHOCTD
ayJUTOPHBIX ¥ BHEAY IUTOPHBIX 3aHATUH U paboT. CamocTosTenbHas paboTa B paMKax
00pa30BaTENbHOTO MPOIIECCa B By3€ PEIIAET CIACAYIOLIUE 3a0aUu:

— 3aKpeIUICHNE U paclIMpeHe 3HaHUH, yMEHU, OJyYeHHbIX CTYAEHTaMH BO BpeMsl
ayJUTOPHBIX ¥ BHEAYTUTOPHBIX 3aHATHMA, IPEBPALICHNUE UX B CTEPEOTHIIB YMCTBEHHOU U
(bu3n4ecKoil 1esTeIbHOCTH;

— IprOOpETEHNE JOTIOIHUTEIbHBIX 3HAHUM U HABBIKOB 110 AUCLHUIIIIMHAM Y4eOHOrO IJI1aHa;

— (popMHpOBaHUE U Pa3BUTHE 3HAHUN U HABBIKOB, CBSI3aHHBIX C HAYYHO-MCCIIE0BATEIbCKON
JESTEIIbHOCTBIO;

— pa3BUTHE OPUEHTALMU U YCTAHOBKH HA KAUECTBEHHOE OCBOEHUE 00pa30BaTENIbHOM
IPOTPaMMBEI;

— pa3BUTHE HABBIKOB CaMOOPTaHU3aIMH;

— (popMUPOBAHUE CAMOCTOSITEIbHOCTH MBIIIJIEHHS], CIOCOOHOCTU K CAaMOPa3BUTHIO,
CaMOCOBEPILEHCTBOBAHUIO U CaMOpeaIn3aliu;

— BBIPa0OTKa HAaBBIKOB 3(PPEKTHBHOI caMOCTOATENBHOM MPO(HEeCCHOHATLHON TEOPETUIECKO,
IPaKTUYECKON U yueOHO-HUCCIIEJ0BATENIbCKOM e TEIbHOCTH.

IMoaroroBka k Jeknuu. KauecTBo ocBOeHUs CoJiepKaHusl KOHKPETHON AUCUUILUIMHBI IPSIMO
3aBUCHUT OT TOT'0, HACKOJIBKO CTYAEHT caM, 0e3 BHEIIHEro NpUHykAeHus popMupyet y ceost
YCTaHOBKY Ha MOJYYEHHE Ha JIEKIUSAX HOBBIX 3HAHUH, TOMOIHSIIOMIMX YK€ UMEIOIIHECS 10
JAHHOM nucuMIUIMHE. Bpems Ha HOArOTOBKY CTY/IEHTOB K JBYXYacOBOI JIEKIIUH 110 HOpMaTUBaM
coctaBiseT He menee (0,2 yaca.

IloaroroBka Kk NpakTHYecKOMY 3aHATHIO. [I0Ir0TOBKA K MPaKTUYECKOMY 3aHATUIO BKJIFOYAET
CJIETYIOIINE AIEMEHThI CaMOCTOSATENbHON AESITEIbHOCTU: YETKOE IIPEICTABICHHUE LIEIH U 3a]1a4
€ro NMPOBEJICHNS; BbIJIeJIEHNE HABBIKOB YMCTBEHHOW, aHATUTUYECKOH, HAayYHOH /1eATEIbHOCTH,
KOTOpBIE CTAHYT PE3yJIbTaTOM IpecTosIEel paboThl. BripaOoTka HaBBIKOB OCYIIECTBIISIETCS C
MOMOIIBIO OJYYEeHUs1 HOBOM HH(popMaIy 00 U3ydaeMbIX Mpolieccax U ¢ OMOILBIO 3HaHUS O
TOM, B KaKOH CTENEHU B JaHHOE BpeMsl CTYJICHT BJIaJIe€T METOIaMU UCCIIEJOBATEIbCKOMN
JeSITeIbHOCTH, KOTOPBIMH OH CTaHET MOJIb30BaThCs Ha MPAaKTHYeCcKoM 3aHsaTuu. [loaroroBka k
IPAKTUYECKOMY 3aHATHIO HEpeAKOo TpeOyeT noadopa MaTepraia, JaHHBIX U CIIEHUATbHbBIX
UCTOYHUKOB, C KOTOPBIMH MIPEACTOUT yueOHas padora. CTyA€HTHI JOJKHBI I0Ma OJATOTOBUTH K
3aHATHIO 3—4 ripuMepa GOPMYITUPOBKU TEMBI UCCIIEOBAHUS, TTPEICTABICHHOTO B MOHOTpadusX,
HAyYHBIX CTAaThsX, OTYETAX. 3aTEM OHU CAMOCTOSITEIILHO OCYIECTBIIIOT IIOUCK
COOTBETCTBYIOIINUX UCTOYHHUKOB, OIPEIEINISIOT aKTyalIbHOCTh KOHKPETHOTO MCCIIEI0BAaHUS
IPOLIECCOB U SIBJICHUH, BBIIEISIOT OCHOBHBIE CIIOCOOBI I0KA3aTeNIbCTBA aBTOPAMH HAyUHBIX
paboT LIEHHOCTH TOTO, YEM OHM 3aHMMaroTcs. B Xo/1e caMoro mpakTH4eCcKOro 3aHsITUSI CTYI€HTHI
CHavaJia MpeICTaBIISIOT Hall/IeHHbIe MU BapHaHThl (POPMYIHPOBKH aKTyalIbHOCTH
HCCIIeIOBaHMsI, 00CYK/1al0T UX U 0OOCHOBBIBAIOT CBOE MHEHHE O HaWJIy4llleM BapuaHTe. Bpems
Ha MOJTrOTOBKY K MPAKTUYECKOMY 3aHATHUIO [0 HOpMaTUBaM cocTaBiisieT He MeHee 0,2 Jaca.
IMoaroroBka k ceMUHaApCcKoOMY 3aHATHIO. CaMOCTOSTENbHAS TOATOTOBKA K CEMUHAPY
HalpaBJIeHa: Ha Pa3BUTHE CIIOCOOHOCTH K YTEHUIO HAYYHOH U MHOM JINTepaTyphl; Ha TOUCK
JIOTIOJTHUTETLHON MH(OPMAIIHH, TTO3BOJISIONICH TTy0xe pa3o0paThCs B HEKOTOPBIX BOIIPOCAX; Ha
BbIJIEJIEHUE TP paboTe C pa3HbIMU HCTOYHUKAMH HE00X0AUMOM nHpOpMaIIUU, KOTopast
TpeOyeTcst sl MOJTHOTO OTBETA Ha BOIIPOCHI IJIaHA CEMUHAPCKOTO 3aHATHUS; HA BBIPAOOTKY
YMEHUS PAaBUIIBHO BBIIHCHIBATh BHICKa3bIBAHUS aBTOPOB M3 MMEIOLINXCS HCTOUHUKOB
uH(popMalnu, oopMIIATh UX 110 OMOIMOrpaduIecKuM HOpMaM; Ha Pa3BUTHE YMEHUS
OCYILECTBIISATh AHAIN3 BHIOPAHHBIX UCTOYHUKOB MH(OPMAINH; HA TIOATOTOBKY COOCTBEHHOTO
BBICTYIUIEHHUSI 110 00CYKAaeMbIM BOIpocaM; Ha (OPMUPOBAHNUE HABbIKA ONEPATUBHOIO
pearupoBaHus Ha pa3Hble MHEHUS, KOTOPbIE MOTYT BO3HHUKATh IPU OOCYKIECHUH TEX WJIN UHBIX



HAy4YHBIX TpobsieM. BpeMst Ha MOATOTOBKY K CEMHHApy 110 HOPMAaTHBaM COCTABIISIET HE MEHEe
0,2 yaca.

IMoaroroBka Kk KoJI0OKBUYMY. KOJITIOKBUYM Ipe/icTaBiseT cOO0M KOIIIEKTUBHOE O0CYXKIEHUE
paszzerna AMCUUILIMHBI HA OCHOBE CAMOCTOSATEIBHOIO U3YUYEHHS 3TOT0 pa3jiena CTyIeHTaMu.
[ToaroroBka Kk JaHHOMY BUAY YUEOHBIX 3aHITHI OCYIIECTBIISETCS B CJIEAYIOIIEM MOPSIKE.
[IpenogaBatesnp AaeT COMCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIIEIYET MOJIYYUTh [TPU U3YyUEHUU
ONPENIETICHHOT 0 NIEPEUHs HAYYHbIX UCTOUHUKOB. CTy/I€HTaM BO BHEAYIUTOPHOE BpeMs
HE00X0UMO ITPOYUTATh CHIEUAIBHYIO JIUTEPATYPY, BBIIUCATh U3 HEE OTBETHI HA BONPOCHI,
KOTOpBIE OyIyT 00CY)IaThCsl HA KOJUIOKBHYME, MBICTIEHHO C(OPMYIIMPOBATH CBOE MHEHHUE IO
Ka)KJIOMY M3 BOIIPOCOB, KOTOPOE OHM BBICKAXYT Ha 3aHATUU. BpeMs Ha IOArOTOBKY K
KOJUIOKBUYMY 10 HOpMaTHBaM cocTaBiisieT He MeHee 0,2 yaca.

IMoaroroBka Kk KOHTPOJILHOM padoTe. KoHTponbHas paboTa Ha3HaUYaETCs MOCIE U3YUEHUS
OTpeieNIeHHOro pas/ena (pa3/iesoB) JUCHUILIMHBL U IPEICTaBIIsIeT cO00il COBOKYITHOCTh
Pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYAEHTOB Ha BONPOCHI, KOTOPHIE OHU 3apaHee MOIyqaroT
oT npenojasatena. CaMocTosATeNbHAS TOATOTOBKA K KOHTPOJIBHOM paboTe BKIIOYAET B ceOst: —
M3Yy4YEHHE KOHCIIEKTOB JIEKLIUH, paCKphIBAIOIINX MaTepuall, 3HaHHE KOTOPOro MIPOBEPSAETCS
KOHTPOJIbHOHM paboToil; MOBTOpeHne yueOHOro MaTepurana, MoJIy4eHHOT O Py MOJITOTOBKE K
CEMHUHAPCKUM, IPAKTUYECKUM 3aHATHSIM U BO BPEMsI UX IPOBEACHUS; U3yUCHHE
JIOTIOJIHUTEIBLHOM JINTEPaTypbl, B KOTOPOI KOHKPETUZUPYETCS COJIepKaHUE TIPOBEPIEMbIX
3HaHMI; COCTABIIEHUE B MBICJIEHHON ()OpME OTBETOB Ha MOCTaBJIECHHbBIE B KOHTPOJIbHOM padboTe
BONPOCHL; (HOPMHUPOBAHHE IICUXOJIOTUIECKON YCTAHOBKU HA YCIIEITHOE BHIMOJTHEHHE BCEX
3a7aHuil. BpeMst Ha HOrOTOBKY K KOHTPOJIbHOM paboTe o HopMaTHUBaM COCTaBIISIET 2 yaca.
IMoaroroBka k 3a4etry. CaMOoCTOATENbHAS IIOATOTOBKA K 3a4ETY AOJDKHA OCYLIECTBIATHCS B
Te4eHHe Bcero cemecTpa. [loaroroBka BKIIOUAET ClEAYIOLUE IEHCTBUS: IEPEUUTATh BCE
JIEKIIMH, a TAK)KE MaTepuaibl, KOTOPbIE TOTOBUIUCH K CEMUHAPCKUM U IPAKTUYECKUM 3aHATUSAM
B TEUEHUE CEMECTPA, COOTHECTHU ATY MH(POPMAIUIO C BOIIPOCAMHU, KOTOPBIE AAHBI K 3a4ETy, €CIIU
UH(OPMAaILIUU HEJOCTATOYHO, OTBETHI HAXOAAT B IPEAJIOKEHHOM MpernoaaBaTesieM JIuTepaType.
Pexomennyercs aenath Kpatkue 3anucy. BpeMs Ha MOATOTOBKY K 3a4eTy 110 HOpMaTHUBam
COCTaBIISIET HE MEHee 4 4acoB.

IMoaroroBka Kk 3x3ameny. CaMocTOsITENbHAS TOATOTOBKA K 3K3aMEHY CX0%a C MOATOTOBKOM K
3aueTy, 0coOeHHO ecnu oH nuddepeHnrpoBaHHbii. Ho 00beM yueOHOTro Matepuaia, KOTOpbId
HY’KHO BOCCTAHOBHTD B IMaMATH K SK3aMEHY, BHOBb OCMBICIUTH U MOHATh, 3HAUUTEIBHO OOJIbIILIE,
no3ToMy TpeOyercst 0oJibllle BpeMEHU M YMCTBEHHBIX yCUIIMi. BaxHo copmupoBaTh 1eaocTHO
IIPEJICTaBICHHUE O COACPKAHUM OTBETA HAa KaXKJbIi BOIIPOC, YTO MPEAIoIaraeT 3HaHUE pa3HbIX
HAy4YHBIX TPAKTOBOK CYIIIHOCTH TOTO MJIM MHOTO SIBJIEHMSI, ITPOLIECCa, YMEHUE PACKPBIBATH
(bakTopbl, ONPEENSIONINE UX IPOTUBOPEUYNBOCTD, 3SHAHUE UMEH YUEHBIX, N3YUaBIINX
o0cyxaemyto mpobiaemy. Heo6xoaumo Taxke NpuBecTH HH(GOPMAIIHMIO O MaTepuaiax
AMIUPUYECKUX UCCIIEI0BAaHUM, UTO YKa3bIBa€T Ha BCECTOPOHHIOIO MTOATOTOBKY CTYJEHTA K
9K3aMeHy. BpeMs Ha mOoAroTOBKY K 3K3aMeHY 110 HOpMaTUBaM cOoCTaBisgeT 36 4acoB i
OaxanaBpoB.

B ®BI'OY BO «UI'Y» opranmuzaiys caMOCTOATEIbHOU paboThI CTYIEHTOB PETJIaMEHTHPYETCS
[TonoskeHrneM 0 caMOCTOSATENbHON PabOTe CTYIEHTOB, MPUHATHIM YueHbIM coBeToM UT'Y 22
utoHs 2012 r.

5. YYEBHO-METOANYECKOE U UTH®OOPMAIINOHHOE OBECIIEYEHUE
JUCHHUIIJINHBI
a) OCHOBHas JuTEparypa:

1. Tatapuukos O. B. Jlunelinas anreOpa: y4eOHUK U IPAKTUKYM JUISI IPUKJIaJHOTO OaKataBpuara
/ O. B. Tarapaukos, A. C. Yyiiko, B. I'. llepmnes ; mox o6mr. Pex. O. B. TatapaukoBa. — Mocksa



: FOpaiit, 2021. — 334 c. — (bakanasp. [Ipuxmannoi kypc) // O6pa3zoBarenbHas ardgopma FOpai
[caiiT]. — URL: https://urait.ru/bcode/482664. — Pexxum poctyna: ajas aBTOPH3. MOJIb30BaTEICH
(moamucka UI'Y).

6) 0a3nl JaHHBbIX, I/IH(I)OpMaI_II/IOHHO'CHpaBO‘IHBIe " ITOUCKOBBIC CUCTCMBbI:

1. http://educa.isu.ru
2. http://window.edu.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JJUCHUIIJINHBI
6.1. YueOHO-1200paTopHOEe 000py10BaHHE

OTOT PA3JAEJI HE 3AIIOJIHATDH

6.2. [IporpaMmmHoe obecnieyenune

“MS Office”

7. OHEHOYHBIE MATEPHAJIbI U151 TEKYIIEI'O KOHTPOJISI K
IMTPOMEXYTOYHOU ATTECTALIUU

7.1. OneHo4YHbIe CPEACTBA TEKYLIEr0o KOHTPOJIs

Bun konTpons KonTponupyemble TeMbI KonTponupyemsle
KOMITETEHINH

ITpoBepka gomanrHei paboThI temal, Tema2, rema3, tema4, Temad IK-3

Cam.pabota temal, Tema2, Tema3, temMa4, Temad I1K-3

HpI/IMepbl OLHCHOYHBIX CPEACTB TEKYILIECIo KOHTPOJIA

1. JleMOHCTpallMOHHBIA BapHaHT CaMOCTOSITEIbHON paboThl Nel

1. Haubsr BekTopbl a=(6;0;8), b=(0;1), c=(1;3;2), u=(4;3), v=(-1;3;0). Haiitu T wu3
CJICAYIOUIMX BEKTOPOB, KOTOPbIE UMEIOT CMBICI: a+2b; a-C; u+2b; a-(c+v); 2(b+u)-a; 3a-4c.

2. Beruucnute amuHy BeKTOpoB M3 ymp. Nel m crnenyrompe CKalIspHbIE MPOW3BEACHUS:

{mi’:}: {(Lf}: {‘pn} {:n=|:'+2v>, <4n+3r=v>= <ﬂ+m‘=r—2n}= {5n+2bjb—f—5n}

3. OrnpenenuTh TMHEWHO 3aBUCUMBIE U JIMHEHHO HEe3aBUCUMBIE HA0OpHI BEKTOPOB. B ciyuae
JMHEWHOW 3aBUCUMOCTH yKa3aTh KOA((UIMEHTHl HYJIEBOW JIMHEHHON KoMOMHauuu. a) x=(2;1),
y=(1;2); 0) x=(2;1), y=(1;2), z=(4;4);

B) x=(1;1;0), y=(0;1;1), z=(1;0;1); ) x=(1;0;0), y=(0;0;0).

4. 3anucaTh pa3joKEHUE BEKTOPOB B CTAHJApTHBIX 0a3ucax COOTBETCTBYIOIIHX
npoctpancts: x =(2:0:1).

v=030:0), z=(21). a=(2;0,0;5), b=(L3-2-5).

S. 3anucaTh MapaMETPUUYECKUE YpPaBHEHHS MPSAMBIX, MNPOXOIALIMX Yepe3 TOUKy < B
HaIIpaBJICHUU BEKTOpa /1 !


https://urait.ru/bcode/482664
http://educa.isu.ru/

a) a=(2-1), h=(1L3); 0) a=(-3:02), h=(21-1); B) a=02-L4l). h=(L2-2.3).
6. CocraBUTh ypaBHEHHE IJIOCKOCTH, MPOBEIECHHON 4epe3 Touky A(2;5;-4) mapayienbHO
IUIOCKOCTH X104 .

7. Ioctponts moaynpocTpacrsa B pl , COOTBETCTBYIOLIMC CIICAYIOLIMM JIMHCHHBIM

HCPAaBCHCTBAM:
a) 3_1‘1 + 2.1‘_2 =6; 0) 3_".'1 —2.\'_2 =6, B) 2_\'1 —x3 = -2; 1) — 3_1‘1 +xp 2 6; 1) —2.\'1 + 5.1‘_2 =0

8. JlaHbI MaTPUIIBL: ) 1 23 2 (0 1) Haittu cnex matpuipl C = AB—BA+A+B.
‘_ls 4f _l_z 3}
9. Beruucnuts Matpuny D = (AB)" —C*, Tae ) 3 4 23 (2 0 c 1 3)
4=11 0 sf 51 3, lo 4
10 5

10. Pemuts ypaBuenne 4.4 —3E +2X =0, e

(3 0 -1
A=[1 -2 4
7 4 0

11. Haiitu mopsiiok (pa3MepHOCTS ), KOTOPBIH T0JbKHA IMeTh MaTpunia B |, yto0sr matpunia 47 - B

ObLIa KBaIpAaTHOM, €CJIM MaTpUIlla .4 UMEeT MOPSIOK 3 x 4.

2. JleMOHCTpaIIMOHHBIN BApUAHT CAMOCTOSITEIIbHONU paboThI Ne2

Brrancaute OIIPECACIINTECIIN:

2 3 21
13 21

l4]=
1 2 21
1011
1 1 1 1
1 3 3 3

J4]=
3.9 10 10
12 36 40 41

3. JIeMOHCTpallMOHHBINA BapUaHT CaMOCTOATENbHOM paboThr Ne3

1) Pemmuts cucremy ypaBHeHui metogom ["aycca



5."{1 - X2 - X3 = |:|=

A1 + 2x 2 + 3x 3 = 14 8
\[4.\'1 + 3‘.\‘2 + 2.\‘3 16

2) Haiitu pynnamentanbhyto cucremy pemiennii (OPCP) u obree perieHne CUCTeMbl YypaBHEHUH

XN+ +xtx +x=0

3) BbruuciauTh paHr MaTpHUIl U yKa3aTh OJUH Oa3uCHBIA MUHOP.
4 (2 -1 1 3)

T l_— 4 2 -2 1 J

4. JleMOHCTpaIlMOHHBIN BApUAHT CAMOCTOSITEIIbHOM paboThl Ned

1) Haiiti coOcTBeHHBIE 3HAYCHUS U COOCTBEHHBIC BEKTOPHI MATPHIL;

2 5 11
A= A=
2 0 01

2) Haiitu coOCTBEHHBIC 3HAYCHHUS U COOCTBEHHBIE BEKTOPHI MAaTpHIBl. MOXHO JIM MPUBECTH
MaTpUILly K AMaroHaJIbHOMY BUAY?

-1 3 -1
A=|-3 5 -1
-3 3 1

5. JIeMOHCTpallMOHHBINA BapUaHT CaMOCTOATENbHOM paboThl Ne5

1) Onpenenuts, sBISETCS U KBaJpaTuyHas (hopMa 3HaAKOONPEIEICHHOM:

O(x7.%7.x3) = 4x7X7 + 6x933 + 2 x5 — 2:1:12 - S:q:% - l!Il:q:g2 '

2) OnpenenuTh 3HaK KBaApaTUYHOU (HOPMBI:

2 . 7
flx)= _1'1" +2x5 -2 X %o, Xc R

2
4x5 +2x
)

2
_— X X,
172

flx)= —1\1 X CRE.

. 2, .2 . 3
f{.‘u}-lﬁ.l +2.".2 +.'-.3 +2.'-.1. 2 XCR .

7.2. OueHO4YHbIE CPEACTBA IS IPOMEKYTOYHOM aTTeCTALUH

Cnucok BONPOCOB /IJIsl IPOMEKYTOYHOM aTTeCTAMHU:



Bonpocul k sx3ameny.

1. BekTopsl. JIuHeiiHbIe Onepaiiy HaJl BEKTOpaMH.

2. Ilonsartue 6a3uca. Koopaunatel Bekropa. JInHeWHbIE onepalii Ha/l BEKTOpaMH B KOOPAUHATHON
dbopwme.

3. CkanspHO€ ITPOU3BEIECHUE ABYX BEKTOpOB. KooparnHaTHas 3a1uCh.

4. O01ee ypaBHEHUE IPSIMOM JIMHUU Ha TIJIOCKOCTH.

7. ITapameTpudecKre ypaBHEHUs PSAMOM JIMHUM.

8. Yron Mexay npsMbIMU JIMHUSIMU Ha TUIOCKOCTH, €r0 BBIYMCIICHHE.

9. CranpapTHslii 6a3uc B 1. Pasnoxenue BeKTopa 1o 6asucy.

10. Jluneiinsle GyHKINHU, YpaBHEHHS U HEPABEHCTBA.

11. MaTpusl ¥ MaTpUyHbIE ONEpALM: TOHATHE MATPULIBL.

12. JlelicTBUs ¢ MaTpuLiaMHU.

13. Onpenenurenu MaTpull 2-T0 MOPSAIKA; ONPEACTUTEIIN MATPUIL 3-T0 TTOPSAKA.

14. BeiuucieHue onpeaennTesi MaTpUIbl N-MEPHOIO MOPSIKa.

15. Teopema 0 paBHONPABUU CTPOK U CTOJIOLIOB OIPEACIUTENS.

16. CoiicTBa onpeaenuTene.

17. CuctemMa IMHEWHBIX ypaBHEHHH B pa3BepHYyTO#l (hopme 3alucH, MOHATHE COBMECTHOCTH U
pELIEHUS CUCTEMBI.

18. BekTopHO-MaTpu4HbIle (POPMBI 3aITUCH JTUHEWHBIX CUCTEM.

19. Meton ucknrodyenus ["aycca: cxema meToa.

20. JIu"eliHas 3aBUCUMOCTb BEKTOPOB.

21. basuchl 1 pa3joKeHUe BEKTOpa 10 IPOU3BOILHOMY 0a3HCy.

22. Kputepuii cyliecTBOBaHUS HETPUBHAIBHBIX PELICHUN OJHOPOAHOM CUCTEMBI.

23. OOpaTrHble MaTpHIIBL: OMpEIEICHUE, KPUTEPUH CYIIECTBOBAaHUS M CBONCTBA OOpaTHOMU
MaTpHIIBL.

24. ®opmyna BeIYHCIEHUS 00paTHON MaTpPHUIIBL.

25. Pemenue cucreM ypaBHEHUH ¢ 00paTUMON MaTpHIIEH.

26. Pemenue no ¢popmynam Kpamepa.

27. PaHr MaTpuLbl: ONIPEAEICHUE U TEOPEMA O PAHIe MaTPULIBI.

28. MeTopl BEIYHCIICHUS paHTa MaTPHUIIBIL.

29. PaHr u ycnoBusi 00paTUMOCTH MaTpPUIIbI.

30. Teopema Kponekepa-Kanemnm.

31. Ompenenenrie COOCTBEHHOTO 3HAYEHHsS] MAaTpPULbl; XapaKTEPUCTHUECKUNW TOJIMHOM
(MHOTOUJIEH); COOCTBEHHBIE BEKTOPHI MATPHULIBI.

32. JIuneliHas HE3aBUCUMOCTh COOCTBEHHBIX BEKTOPOB U IMAarOHAIN3aLUs MaTPULL.

33. CBs13b COOCTBEHHBIX 3HAYEHUH CO CIIEZIOM U OTIPE/IeNUTENIEM MATPHIIbIL.

34. Hennaronanusupyemslie (1eeKTHbIE) MATPHULIBL.

35. Ompenenenue kBaapatuyHoi (Gopmsbl. [IpencraBieHne ¢ UCIONb30BaHUEM CUMMETPUYHON
MaTpPHUILIbI U CKAJIIPHOTO MPOU3BEICHUS.

36. 3HakoomnpeereHHbIe KBapaTHUHbIe (POPMBI U CUMMETPUYHbIE MAaTPUIIbL; TPUMEPHI.

37. I'naBHble U Benymue (YriioBble) MUHOPBI CHMMETPUYHON MaTPHIIBL.

38. Kputepuii 3HakoonpeieeHHOCTH KBaApaTUYHBIX (opM (B TEpMUHAX TTIaBHBIX MUHOPOB).

IIpuMepbI OLIEHOYHBIX CPEACTB AJIsA IPOMEKYTOYHOM aTTeCTAlMU:

1. JleMOHCTpallMOHHBIN BapuaHT dK3aMeHAIMOHHOTO OueTa Nel

1) BeruncnuTs onpeaenuTenb



1 0 0 -1
2 3 4 7
-3 4 5 9
-4 -5 6 1

3) O6paTHbIe MaTPHUILIBL: ONIpeIETICHIE, KPUTEPUIA CYIIECTBOBAHUS M CBOMCTBA OOpAaTHOM
MaTpHIbI.

2. JleMOHCTpaIIMOHHBINA BapUAHT YK3aMEHAIMOHHOTO Ousiera Ne2
1) Panr MaTpuiibl: onpeaeneHNe U TeOpeMa O PaHre MaTPUIIbI (C TOK-BOM).

2) Pemutsh cucreMy, ykazatb Bce HaOOpbI HEU3BECTHBIX, KOTOPbIE MOTYT ObITh «CBOOOJIHBIMUY
5x, +3x, +5x; +12x, =10,
2x; +2x, +3x; + 5x, =4,
1 x +7x; +9x; +4x, =1

Ecnu cucrema COBMCCTHA, YKa3aTb KaKOG—HI/I6YI[I) YaCTHOC pCIICHUC.

-1

3) Pemmts ypaBHeHue 47 —5E =2R7 roe 2 (
=|

0
L}

L L
[ =

R

3. I[eMOHCTpaHHOHHBIﬁ BAapHUAHT 3K3aMCHAIITUOHHOT'O ounera Ne3

1) Haiitu coOcTBeHHbIE 3HaU€HUSI U COOCTBEHHBIE BEKTOpPHl MaTpullbl. MOXXHO JIU MPUBECTU
MaTpHUIly K AMarOHaJIbHOMY BUAY?

0 1 0
A4=|-4 4 0
—2 1 2



2) Berumciute Matpunly D =(AB)’ —C?. rae 3 4 23 0 c 1 3\
ol o s) op=11 3] o 4}
5

L0

3) Teopema Kponekkepa-Kamnesnaun

Pazpabotuuk: IloreBko Bacunuca [1aBinoBHa, kaH.pu3.-MaT.HAyK, TOIEHT Kadeapsl
BBIYHCIIMTEILHOM MaTEMaTHKH U OIITUMU3AllUHU.

IIporpamma coctaBneHa B coorBeTcTBuUHM ¢ TpeboBanmsimMu PI'OC BO mo HampaBieHHIO
noarotoBku 09.03.03 «Ilpuknagnas nHopmaTuka» (YpoBeHb OakajgaBpuaTa), YTBEP)KICHHBIN
npukazoM MunucrtepcTBa oopazoBanus 1 Hayku Poccuiickoit @denepanuu ot «19» centsaops 2017
r. Ne 922, zapeructpupoBannbiii B Muntocte Poccum «12» oxtsabps 2017 r. Ne 48531 c
W3MEHEHMUSIMHU U AomnojHeHusMu ot 26.11.2020 r., 8.02.2021 r.

[Iporpamma paccMoTpeHa Ha 3aceJaHun Kaq)ez[pm Anre6pa1/1qec1<1/1x 1 UH()OPMAITOHHBIX CUCTEM
NUMUT UT'Y «4» anpens 2023 r.

[Tpotokon Ne 9 3aB. kadenpoii Wf::/ [Tantenees B.U.
/

Hacmoswas npoepamma, He modcem 6vbimb B0CHpousgedeHa HU 8 Kakoll ¢opme 6e3
npeosapumenbHo20 NUCbMEHHO20 paspeulenuss Kagheopbl-paspabomuuxa npocpammoi.



