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COJEPXAHUE

1. | enu 1 32141 OCBOCHHUS TUCIUTIIMHbI
2. | [lepeuenp mIaHUPYEMBIX PE3ylIbTaTOB OOYYEHHS MO AMCHUIUIMHE (MOIYIIO),
COOTHECEHHBIX C IJIAHUPYEMBIMH Pe3yJbTaTaMH OCBOCHHUS 00pa30BaTEIbHOMN
IPOrpaMMBI
3. | MecTo  MUCHUIUIMHBI B CTPYKType  OOpa3oBaTeNbHOW  MPOrpaMMBbI
OakanaBpuara
4. | ObbeM JAMCUMIUIMHBI (MOAYJSI) B 3a4eTHBIX EIMHUIIAX C YyKa3aHUEM
KOJIMYECTBA AaKaJIEMUYECKMX YacOB, BBIIEICHHBIX Ha KOHTAKTHYIO paboTy
oOyyaromuxcsi ¢ TmpenojaaBareieM (MO BUAaM YYEOHBIX 3aHATHM) M Ha
CaMOCTOSITENIbHYIO pad0Ty 00yUaIOIIUXCs
5. | Conmepkanue TUCHUIUIMHBL  (MOIYJNSI), CTPYKTYPUPOBAaHHOE IO TEeMaM
(pa3genaMm) ¢ yka3aHHEM OTBEJEHHOTO Ha HUX KOJHMYECTBA aKaJIEeMUYECKHUX
94acoOB U BUJIOB YUEOHBIX 3aHATUN
5.1. | Conepxanue pa3ienoB yueOHON AUCIMUIUIMHBI (MOIYJIs)
5.2. | CtpykTypa yueOHOU AUCITUIUIMHBI (MOTYJIs)
6. | [lepeyerr y4eOHO-METOAMYECKOTO OOECIEeUeHus: Il CaMOCTOSITENIbHOMN
paboThl 00YYAIONMIUXCS M0 AUCITUIIINHE (MOJIYJIIO)
7 | ®OoHI OLEHOYHBIX CPEACTB JI TPOBEACHHUS MPOMEKYTOUYHOW aTTECTAIHH
00yYaIUXCS 0 JUCHUIUIHHE (MOIYIIO)
7.1. | IlepeueHb KOMIIETEHIIUN C yKa3aHUEM ATaroB MX (OPMHUpPOBaHUS B IpOIECCce
OCBOCHUSI 00pa30BaTEIHLHON MPOrPAMMBI
7.2. | Onucanue TmOKa3atened M KPUTEPUEB OILICHUBAHHWS KOMIIETEHIIMH Ha
Pa3IUYHBIX dTanax ux (OpMUPOBAHUS, ONMCAHUE KA OIEHUBAHUS
7.3. | TunoBble KOHTPOJIbHBIC 3aJaHUS WU WHBIC MaTepHajbl, HEOOXOAMMBIE IS
OIICHKH 3HAHUM, YMEHUI, HABBIKOB U OTIBITA JCITEILHOCTH, XapaKTePU3YIOIINUX
3Tanbl GOPMHUPOBAHMS KOMIIETEHIIMH B MPOLIECCe OCBOCHUS 00pa3oBaTeIbHON
IPOrPaMMBbI
7.4. | MeToaudeckue MaTepuabl, ONPEIeSIONUe MPOoIeyphl OlEHUBAHUS 3HAHUIA,
YMEHHI, HaBBIKOB U OIbITa JCSITEIBHOCTH, XapaKTEPU3YIOIIUX JTarbl
(dhopMHUpOBaHUS KOMIICTEHITHI
8 | IlepeueHb OCHOBHOM U TOMOJHUTENILHON YUeOHOM TUTEPATYpbl, HEOOXOAUMOMN
JUIsl OCBOCHMSI AUCIUILIIMHBI (MOJTYJIsI)
8.1. | OcHoBHas yueOHas TuTeparypa
8.2. | JlonosiHUTEIBHAS YUeOHAs IUTEpaTypa
9. | [lepeuenr  pecypcoB  MHPOPMAIMOHHO-TEICKOMMYHUKAIIMOHHONH  CETH
«MHTEepHETY?, HEOOXOIMMBIX JIJISl OCBOCHHSI TUCIUILUIMHBI (MOJTYJIs)
10. | Metoauueckue ykazaHUs ISl OOYyYaroOMIMXCS IO OCBOCHHUIO JIUCITUTUIMHBI
(Moyas)
11. | ITepeuenn UH(OPMAIIMOHHBIX TEXHOJIOTHUH, HCIIOJIb3YEeMBIX pu

OCYIIECTBJIICHUHA 00pa30BaTeIBHOTO IMpoIecca IO JAUCIUILIUHE (MOIYIIO),
BKJIIOYasi TepedYeHb MPOTPaMMHOr0 oOecreueHuss W HMHGOPMAIMOHHBIX
CIIPaBOYHBIX CUCTEM




12. | Onucanune MaTepUaIbHO-TEXHUYECKOMN 0a3ml, HEOOXOUMOM TUTST
OCYIIECTBJICHHs 00pa30BaTEILHOrO MpoIiecca Mo AMCIMILIMHE (MOTYII0)

1. Hean u 32124 0CBOEHMSI JUCHUIIJIMHBI

LeassMu 0cBOEHUsI TUCITUTUIMHBI « AreOpay SIBISTFOTCS:
- (opmupoBaHue 3HaHUI M0 anredpe, HEOOXOAUMBIX IJISl PEeLICHHS 3a/a4, BOZHUKAIOIINUX B
MIPAKTUYECKOU JIESITENBHOCTH;
— Ppa3BUTHE JOTUYECKOIO MBIIUICHHUS] © MATEMaTUYECKOUN KYJIbTYPBI;
- (opmupoBanue HEOOXOIUMOTO YPOBHS aIreOpanveckord TMOJATOTOBKU JJIsi MOHUMAaHUS
JPYTUX MaTEMaTU4YECKUX U MPUKIAIHBIX TACUUTLINH;
3apaum QM CHMILTHHBI
-~ HW3y4YEeHHE OCHOBHBIX MOHITHI U METOJIOB alreOphl;
- (dopMmupoBaHWEC HABBIKOB W YMEHHHM pemIaTh THUIIOBBIC 3adadyd ©U paboTaTh CoO
CHenuaIbHOMN JIUTepaTypoil;
- YMEHHE HCHOJb30BaTh aIreOpanvecKuil ammapar I PEIICHUS TEOPETUYECKHX H
MPUKJIAIHBIX 33]]a4 B MaTeMaTHKE U HHPOPMATHKE.

2. llepeveHb MJIAHMPYEMBIX Pe3yJILTATOB 00y4eHHs M0 JUCHUILINHE (MOAYJIIO),
COOTHECEHHBIX C IVIAHNPYEeMBbIMH Pe3yJIbTATAMH OCBOEHHA 00Pa30BaTeJbHOI IPOrPaMMBbI

B coBokynnoctn ¢ gpyrumu gucummiauHamu ®I'OC BO  gucuumnuna  «Asrebpa»
HarpapjieHa Ha (POPMUPOBAHHUE CIEAYIOLINX KOMITETEHIIMH:

Tabmuma 1. Kommerenmmum oOyuwaromierocsi, (opMHUpyeMble B pe3yJbTare OCBOCHUS
JUCIUILIAHBL (MOJTYJIsA)

Kon
KOMIIETCHIIN HanMeHoBaHHe KOMIICTCHIIMH
u
K-1 CriocobeH oCyIIecTBIATh ONUCK, KPUTHUECKUI aHaIN3 U CUHTe3 MH(OpMAINH, TPUMEHSATh
y B CUCTEMHBIHN TOAXOJA MJIsl pECIICHU S TOCTABJICHHBIX 3a/1a4
Cnoco0GeH KOHCTPYHPOBATh cojiepkaHne 00pa3oBaHUs B IPEeIMETHON 001aCTH B COOTBETCTBUHU
¢ TpeboBanusamMu PI'OC 0CHOBHOTO U CpeHETo 00IIero o6pa3oBaHus, C ypOBHEM Pa3BUTHUS
NK-1 COBPEMEHHOMN HAYKHU U C YUYETOM BO3PACTHBIX 0COOCHHOCTEH 00YUAIOIIHXCSI
CrniocoOeH ocBauBaTh U UCIOJIL30BATh 0a30BbIE HAYYHO- TEOPETUUECKUE 3HAHUS
KJIACCHUUYECKHX PA3/Ie]IOB MATEMATHYECKOH HAyKH, 6a30BBIMH H/ISSIMU M METOJJAMU MAaTEMATHKH,
MK-5 CHCTEMOW OCHOBHBIX MATEMATHYECKUX CTPYKTYP U AKCHOMATHUECKHM METOJIOM. .

B pesynbrare uzydeHus AUCHUILTUHBI « AITeOpay CTYAEHTHI JOKHBI:
3HATH:

— OO0IIyr CTPYKTypy anreOpbl, 3HaueHHWe aiureOpbl Ui pEHIeHHs 3ajaad,
BO3ZHUKAIOIIUX B TEOPHH U MIPAKTHKE.

— OCHOBHBIE TOHSTHS aureOpbl, CTPOTHE JOKA3aTeNbCTBA OCHOBHBIX (PaKTOB
Pa3IMYHBIX Pa3AelioB T€OMETPUHU.

— HCXOJHBIC MOJIOKEHHSI OCHOBHBIX Pa3JIeioB alreOphl, MECTO anreOpbl B CUCTEME
AUCHUILUINH, HCTOPHUIO BOSHUKHOBCHUSA U PA3BUTUA anre6pH.

yMeThb:

— JIOKa3bIBaTh OCHOBHBIE (DaKThI W YTBEPKICHHS PA3NUUYHBIX Pa3JelioB anreOpsl,
MPUMEHSTh TEOPETHYECKHE 3HaHUs Kypca anreOpbl B pa3iMyYHBIX OO0IacTsIX
YeNOBEYECKON AESITETbHOCTH.

— TMPUMEHSATh OCHOBHBIE METOABI anreOpbl K pEeHICHWI0 3a]ad, IOJIh30BAThCS
MAaTEMAaTUYCCKUMU MOACIIAMU JJIA PEIICHUA NMPAKTUYCCKUX 3a71a4.




BJIA/IETh:

— pa3IMYHBIMH IpHUEeMaMU MPUMEHEHUS anreOpandecKux Uaeh K J0Ka3aTelbCTBY TEOPEM U
pEIIeHUI0 3aJad BY30BCKOTO U IIKOJBHOIO Kypca aireOpbl, TEXHUKOW MpUMEHEHUS
anredpandecKux METOJIOB /ISl PEIICHUS] MAaTeMAaTHYECKUX 3a/1a4.

3.MecTo aucuuniauHbl B cTpykType OIl 6akanaBpuaTa

Huctumumaa b1.0.08.01.02. «AunreGpa» BXomutr B TIpeaMETHO-COAEPIKATENBHBIA MOMYIb:
(mpoduns Matemartuka) — HampaBieHus noAarotoBku 44.03.05. [ledacocuueckoe obpazosanue, npohunu
«Matematrka» u «MHpopMaThkay (KBaTMpHUKAINS — «OaKalaBp») U u3ydaercs B 1-3 cemecTpax.

Jucruruinia «AnreOpa» 0a3upyercsi Ha 3HAHUAX, MOJYYEHHBIX B paMKax IIKOJBHOTO Kypca
MaTeMaTHKH MJIH COOTBETCTBYIONIUX AUCIMIUIMH CPEITHETO MPOPECCHOHATEHOTO 00pa3oBaHusl.

OcBoeHME AMCIUILIMHBI SIBISCTCS OCHOBOM JUIS TOCIEAYIOIIEro M3ydeHus aucuuiuini «Teopus
qucen, «IucI0BbIe CHCTEMBD) U KYPCOB 110 BHIOOPY CTYICHTOB.

4. O0beM AUCHUNIUHBI (MOAYJsl)) B 3a4eTHBIX €IUHHUIAX € YKAa3aHHEM KOJNYeCcTBa
aKaJeMHYeCKHUX YacOB, BbIIEJEHHBIX HA KOHTAKTHYI0 Pa®oTy o0y4aloluxcs ¢ mpenogaBaTtesieM
(1o BUAAM y4eOHBbIX 3aHATHI) U HA CAMOCTOSATEIbHYI0 padoTy 00y4aroIuxcst

OO0mmas TpyI0eMKOCTh AUCIUILUIUHBI « AsireOpa» cocraisier 396 vac.

(11 3a4eTHBIX €AMHUII).

OObeM KOHTaKTHOW pa0OThl OOYYalOIIMXCS C MpernojaBareieM Mo JUCHUIUIMHE (10 BHAAM
y4eOHBIX 3aHATHI) U HA CAMOCTOSTEIbHYIO Pa00Ty 0OYyUYaIOMIMXCS OYHOM M 3209HON (HOPMBI OTpasKEHBI
B TabmuIie 2.

dopma Tpynoem Buasl yueoHo# padoThI
o0yueHust KOCTh
Jlexkuun/ | Ipakruue | Jlabopar | xourpoian | CPC ®opma
6 mom CKHe OpHbIE aTTecTanu
uucne 3aHATHA/ ¢ | 3aHATHSI/ "
npaxkm. mom uucie 6 mom
Hanpae npaxkm. uuciue
Hanpas npaxkm.
Hanpae
ouHas 108 16/10 16/10 16/10 27 33 K3, lcem
72 16/10 16/10 40
3a4er,
2 ceM
144 18/18 28/18 18/10 27 53 IK3
3 cem.
72 16/10 16/10 40
HTroro 396 66/48 60/38 50/30 54 166
3204HAA 108 4/2 4/2 4/2 27 69 IK3,
1 cem.
72 2/2 212 68




3ayer,
2 ceM
144 4/2 6/4 4/2 27 103 IK3
3 cem.
72 4/2 4/2 4/2 60
HTOTO 396 14/8 16/8 12/6 54 300

5. Copep:kanue TUCUUILIMHBI (MOAYJIs1), CTPYKTYPHPOBAaHHOE 10 TeMaM (pa3jeiam) ¢
YKa3aHHEM OTBEAeHHOI0 HA HUX KOJINYeCTBA aKaJleMIYeCKMX YaCOB M BH/I0B y4eOHbIX 3aHATHH

5.1. Conep:xanue pa3esioB y4eOHO# THCHUILINHBI (MOLYJIfA)

Pazgen 1. «Matpuubl U onpegeuTe/ iy

1.1. Matpuupl. 1.2. IlepecraHoBku W moactaHoBku. 1.3. Ompegenurens N-ro nmopsiaxa. 1.4. CpoiicTBa
omnpezaenutenei. 1.5. MuHops! 1 anreopandeckue gomnoiHenus. 1.6. Teopema Jlaraca.

Paznen 2. «CucreMbl JJUHEHHBIX YPABHEHMID).

2.1. Cucremsl quHEHHBIX ypaBHeHuit. 2.2. [IpaBuno Kpamepa. 2.3. Meron ["aycca. 2.4. Apudmerndeckoe N-
MEpHOE BEKTOPHOE MPOCTpaHCTBO. 2.5. JIluHeWHas 3aBHCUMOCTH BEKTOPOB. 2.6. basuc M paHTr CHUCTEMBI
BekTOpoB. 2.7. Panr Matpurwml. 2.8. Kpurepuii Kponekepa-Kanemmu. 2.9. OnHopoaHble CUCTEMBI THHEHHBIX
YpaBHEHHUH.

Paznen 3. «Anredopa maTpuuy.

3.1. Oneparyu Haj MaTpulaMy U ux cBoiicTBa. 3.2. Teopema 00 ompenenuTene NPOU3BEACHHS IBYX MAaTpPHII.
3.3. BepoxkneHHast M He BRIpOXKIeHHast MaTpuipl. 3.4. OOparaas Marpura. 3.5. Marpudnsle ypaBHeHHs. 3.6.
Beruricierne 00paTHONM MAaTPHITHI C TIOMOIIBIO AJIEMEHTAPHBIX TIPE0OPa30BaHU.

Pa3nen 4. « KoMIieKcHBIE YHCTIaY.

4.1. OcHOBHbBIE YHCJIOBBIE MHOXecTBa (KpaTkuii 0030p); MHOXKECTBa HATypalbHBIX uucen N; menbIx
yucen Z; panvoHanbHBIX uyucen Q; geiicTButenbHbIXx umcen R. 4.2, Iloctpoenme MHOXKeCTBa
KOMIUIEKCHBIX uucen. 4.3. AunreOpamdeckas ¢opma komruiekcHoro uucna. 4.4. I'eomerpudeckoe
n300pakeHne KOMIUIEKCHBIX unceln. 4.5. Tpuronomerpuueckas ¢popma KOMIUIEKCHOro uyncia. JleiictBus
HaJl KOMIUIEKCHBIMH YHUCIIAaMH B TPUTOHOMETpUYecKoi ¢opme (YMHOXKEHHUE, JeIeHUe, BO3BEICHHE B
CTeTeHb, U3BJIeUeHNE KOpH:). 4.6. J[Byusnennble ypaBHeHus. 4.7. KopHu n-0if cTeleHN U3 eIUHUIBI U UX
CBOMCTBA.

Paznen 5. «Anredpanyeckue cTpyKTYPbI».

5.1. MHoxecTtBa W omepauuu Hajx HUMHU. [Ipsmoe mnpowusBeneHne MHOxecTB. [loHsATHE n-apHOTO
OTHOIIEHUA. 5.2. BuHapHOE OTHOLIEHHWE W OCHOBHBIE €ro cBOHCTBAa. OTHOIIEHWE IKBUBAJEHTHOCTH U
pasbuenne Ha Kinaccel. OTHomeHue nopsiaka. 5.3. OroOpaxkenue (QyHKIMS) W BUIOBI OTOOPAKEHUI.
Komnosunus (nmpousBeneHue, Cynepro3uiivs) 0TOOpaxeH i, CBOMCTBO acconuaTuBHOCTH. 5.4, [ToHsaTHe
n-apHoi anreOpanueckoil omepaunu. CBoiicTBa OMHapHOM anreOpamdeckoil omeparmu. S5.5. IlonsTue
anreOpbl. OCHOBHBIE THUIBI anredp: MOJyrpylna, Ipynna, Kojablo U mone. llpumepsl momyrpymisl,
TpyIIBl, Kolen u monei. 5.6. I'pymma OMEKTUBHBIX OTOOpakeHHMiH MHOXecTBa Ha ceOs. ['pymma
MOJICTAHOBOK 7-OU cremeHu. ['pynma xopuedt u3 1. UucnoBsie mosst. [lone panroHaNBHBIX YHCEN Kak
MUHHUMaJIbHOE yKcioBoe node. 5.7. [IpocTeiimune cBolicTBa TPpyII, KOJIEI U MOJIEH.

Paznen 6. «Teopust MHOTOUYJIEHOB).

6.1. IlonsiTne mMHOTOuneHa Hax mojieM. Omepanuy HaJ MHOTOWIEHAMH W WX CBoOicTBa. Jlenmenme c
ocTaTkoM. 6.2. JleneHre MHOro4YlIeHa Ha JUHEHHBINA ABywieH X - C. Teopema besy u cxema ['opHepa. 6.3.
Anrebpandeckoe u (pyHKUHOHAIBHOE paBeHcTBO MHOorowieHoB. HOJl u HOK MHorounenos. Airoputm
EBximmna. B3anMHO mpoCThIe MHOTOWICHBI M UX CBOMCTBA. 6.4. HempuBoguMbie Ha MOJIEM MHOTOUWJICHBI
M WX CBOHCTBa. Pasno)keHWe MHOTrOWIeHa B MPOW3BEICHHE HEMPHUBOAWMBIX MHOTOWIEHOB U €ro
€MHCTBEHHOCTh ((paKTOpUALHOCTL KOJbIa MHOrowieHa). 6.5. IlponsBomnas mHorousena. ®opmyia
Tetinopa. HempuBoaumele kKpaTHble MHOXKHTENTH. KpaTHble KOpHH MHOrowWieHa. 6.6. MHOTOWICHBI OT
onHOU niepemerHon Hay noismu Q, R, C. 6.7. MHOTOWIEHBI OT HECKOJIBKUX TIEPEMEHHBIX HaJ[ TIOJIEM.
Paznen 7. «JInHeliHbIe IPOCTPAHCTBAY.



7.1. OnpeneneHue JUHEHHOTO (BEKTOPHOr0) mpocTpaHcTBa. IlpuMepbl apudMETHUSCKUX MPOCTPAHCTR.
7.2. TloampocTpaHCTBO, JMHEHHass o000JI0uka, cucTema oOpasyrommx. CymMma H IepecedeHue
nognpocrpancTea. 7.3. JIuHeliHas 3aBHCHMOCTh M HE3aBUCHMOCTH BEKTOPOB; OCHOBHBIC X CBOWCTBA.
bBasuc u paHr cucremsl BeKTOpOB. ba3zuc M pa3MepHOCTh KOHEUHOMEPHOTO BEKTOPHOTO MPOCTPAHCTBA.
Koopaunats! Bektopa. 7.4. U3oMOp¢hH3M BEKTOPHBIX MPOCTPAHCTB OAMHAKOBOM pa3MepHOCTH. 7.5. CBs3b
Mexay 0azncamu. CBsI3b MEXIy KOOPIAMHATAMH BEKTOpa B pa3HBIX 0a3ax.

Paznen 8. «JInHelinbIii onepaTop».

8.1. Ompenenenue TUHEHHOTO OTEepaTOpa W MPOCTEHIHME ero cBoicTBa. SAnpo m obpas, panr U nedeKT
JMHEHHOro oneparopa. Marpuua JHHEHHOTO oneparopa. BUEeKTUBHOE COOTBETCTBUE MEXKAY JIMHEHHBIMU
omepaTopamMu u Matpuramu. 8.2. CB3b MEXIy KOOpPIAWHATAMH BEKTOPOB & W (Aa), TIE ¢ - TMHEHHBINA
omneparop. CBs3p MEXIY MaTpUIIAMH JIMHEHHOTO oepaTopa B Pa3IMUHBIX 0azucax; MoJ00HbIE MATPHIIBL.
8.3. Onepaunu Hajx nuHEHHbIMH omeparopamu. [lonsTue nuHelHON anreOpsl. Mzomopdusm anredpbl
JUHEHHBIX OIepaTOPOB W TOJHOW MaTpuuHOi anreOprl. 8.4. CoOCTBEHHBIC BEKTOPHI M COOCTBEHHEIC
3HaYeHUs JUHEWHOTO omepatopa. HaxokmeHume cOOCTBEHHBIX 3HAYEHHH W COOCTBEHHBIX BEKTOPOB;
XapaKTepUCTUUECKOE YpaBHEHHE JTMHEHHOTro omeparopa. JInHeliHble onepaTophl C MPOCTHIM CIIEKTPOM.
YcnoBus mogo0ust MAaTpHUIIBL AHArOHATEHON MaTPUIBL.

Paznen 9. «<EBKIHIOBBI MPOCTPAHCTBAY.

9.1. CkanspHoe Tmpou3BeleHHE BeKTOpoB. EBKINAOBO mpocTpaHCTBO. IlpuMepsl eBKIHMIOBBIX
npocTtpancTB. [nnHa BekTopa. HepaBenctBo Komm-byHskoBckoro. HepaBeHCTBO TpeyronbHHKA. YTOI
Mexay BekTopamu. 9.2. OpToroHaibHble BeKTOpbl. OpTOrOHaidbHBIE CHUCTEMBI BEKTOpPOB. IIpomecc
oproroHanmu3anuu. OpTOTOHANBHBIH W OPTOHOPMHPOBAaHHBIM Oazuchl. 3oMOopQu3M eBKIUAOBBIX
MPOCTPAHCTB OAMHAKOBOM Pa3MEPHOCTH.

5.2. Crpykrypa yuyeOHOH AUCHUILIUHBI (MOAYJIs1)
CTpyKTypa AUCUUIIMHEI [0 TEMaM OTpakeHa B Tabiuax 6-9
Tabnuua 6. CtpykTypa yueOHOH AMCIUILINHGI (MOAYJIs) Ui O4HON popMbl 00yUeHHUS

Buasl yueoHoli padoThl, BKIIOYAsS

CaMOCTOSITEeJILHY IO
Tema (pa3aest) AUCHUTLIUHBI - pabdory CTY/1€HTOB, )i
['§ TPYA0E€MKOCTh (B Yacax)
= .
= 0] o] = = o
= |F |5 |2&/0C
1-2 cemecTp
1. Marpuusl 1 onpeneuTeNu.
2. CucteMsl JJMHEHHBIX YPaBHEHHH.
3. Anrebpa maTpwuil.
DK3aMeH, 3a4.
Bceeroza 1-2 cemectp
3 cemecTp

1. KowmriuiekcHble Yncia.

2. Anre0OpanyecKue CTPYKTYDBI.

3. Teopusi MHOTOUYJICHOB.

1. JluHeiiHbIe IPOCTPAHCTBA.

2. JluHeWHbIH onepartop.

3. EBKJIMIOBBI MPOCTPAHCTBA.

DK3amMeH

Bcero 3a 4cemectp

Tabnuna 7. CtpykTypa yaeOHOW AUCIUILTHHBI (MOAYJIS) JUTsS 3a09HON GOpMbI 00yUeHHS



Bunabl yuyeOHOH padoThl, BKJIIOYAs

CaMOCTOSATEJbHYI0
Tema (pa3aest) AUCHUILTUHBI - padoty CTYJIeHTOB, "
§ TPYAOEMKOCTH (B 4acax)
= -
=z o [-% = = o
= = | = Al
1-2 cemecTp
1. Matpulisl ¥ OTIPEICITUTEIIH.
2. CucteMsbl JJMHEHHBIX YPaBHEHHH.
3. Aunre6pa maTpuil.
OKk3ameH
Bcero 3al- 2 cemecTp
3 cemecTp
1. KomruiekcHbIC yuca.
2. Anre0OpanyecKue CTPYKTYPBI.
3. Teopusi MHOTOUJICHOB.
Bcero 3a 3 cemecTp
4 cemecTp

1. JluHeiiHbIe IPOCTPAHCTBA.

2. JIMHEeWHBIH omepaTop.

3. EBKIMAOBHI MPOCTPAHCTBA.

DK3amMeH

Bcero 3a 4 cemecTp

Lenbio MpakTUYECKUX M CEMHHAPCKUX 3aHATUI SABISETCS KOHTPOJIb YCBOEHHS CTYJEHTaMU
TEOPETHYECKOr0 MaTepuana MO TUCIUIUIMHE, a TakKe MNPUBUTHE HABBIKOB M yYMEHUN INPHUMEHEHUS
MOJTyYEHHBIX 3HAHUH IIPH PELICHUH 3a/1a4.

[IprMeHsAeMBbIe TEXHOJIOTHN TIPY IPOBEACHNUN PAKTHYECKOTO 3aHATH:

- O3HAKOMJICHHE CTYACHTOB C LENbI0 U 33Ja4aMU 3aHATHS;

- (hpOHTATIBHBII OMPOC;

- pelIeHNE MPAKTUYECKHUX 3a4ad;

- TECTUPOBAHUE II0 TEME;

- BBIMTOJIHEHHE KOHTPOJILHBIX PadoT;

- IOJTOTOBKA U 3alIUTa pedepaToB MO OTICIEHBIM TEMaM;

- T10/IBEJIEHUE UTOTOB U OIIEHKA 3HAHUW CTYZECHTOB.

TeMbI NPaKTHYECKUX H/WJIH CEMUHAPCKUX 3aHSTHI

3. bazuc u paHT cucTeMBI BEKTOPOB. PaHT MaTpHIIBL.
4. Kpurepuit Kponekepa-Kanemm. OHOPOTHBIE CHCTEMBI
JIMHEWHBIX YPaBHEHUH.

Ne TemaTuka NpakTHYeCKUX 3aHATHI (CeMUHAPOB) Tpyno- | Kommnerenuumn
Ne /i | pasaesa e€MKOCT OK, IIK
JAUCIUTLI b (4ac.
HHBI

1 1 1. [TepecTanoBky U nosicTaHOBKU. OnIpeneuTeNs N-To 10 VK-1,

NOps KA. ITK-1, TTK-5

2. Briuucienue onpeaenuTens N-ro Nopsaaka.
2 2 1. Ilpasuno Kpamepa. Meton I'aycca. 10 |VK-1,

2. JIvunelHas 3aBUCUMOCTb BEKTOPOB. I1K-1, I[IK-5




1. Onepauun Hag MaTpULIAMH.

2. Berancienune o0paTHON MaTpPHITHL.

3. MarpuuHnsle ypaBHeHus. PelieHne cucteM TMHEHHBIX
YpaBHEHUH C TOMOIIBIO 0OPaTHOW MAaTPHIIBL.
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YK-1,
I1K-1, TIK-5

1. Onepanuu HaJl KOMIUIEKCHBIMH YHCIIAMU, 33]JAHHBIMU
B anreOpamdeckoi hopme.

2. Jle#icTBUS HAJ KOMIUICKCHBIMH YUCIIAMU B
TpuroHomeTpuieckoi ¢popme. KopHu n-oii ctenenu u3
CIMHUIIBI.

YK-1,
I1K-1, IIK-5

1. Omepanuy HaJ MHOXKECTBAaMHU. bHAapHOE OTHOIIEHHE.
2. Otobpakenus. Kommnosumus otoopakenuii. bunapnas
anreOpamdeckast ormeparusi.

3. I'pymma, KoJbI10, TOJTE.

YK-1,
I1K-1, I[IK-5

1. Onepauuu Hag mHorowieHamu. Cxema ['opHepa.
2. Anroput™ EBknuza. Beraucinenue HOJ/la u HOKa
MHOTOYJICHOB.
3. Otaenenue KpaTHbIX KOPHEH MHOTOYJICHA.
4. MHoroujeHbl OT OJJHOM IIEpEeMEHHON HaJl ToJIsIMHU Q,
R, C. MHorousieHsl OT HECKOJIBKUX MTEPEMEHHBIX HaJl
MOJIEM.

VK-1,
TK-1, TIK-5

1. [ToampocTpancTBa TUHEHHOTO TpocTpancTBa. CymMma
U NIepeCeUCHUE MOANPOCTPAHCTB.

2. JIu"eitHas 3aBUCUMOCTh M HE3aBUCUMOCTh BEKTOPOB.
Bbaszuc u panr cuctems! BeKTOpoB. ba3uc u pasmMepHOCTh
KOHEYHOMEPHOT'O BEKTOPHOTO MPOCTPAHCTRA.
Koopaunatel BekTopa.

3. M3oMopdu3M BEeKTOPHBIX POCTPAHCTB. CBA3b MEKIY
Oazurcamu. CBS3b MEX/Y KOOPAMHATAMYU BEKTOpa B
pasHbIX Oa3ax.

YK-1,
I1K-1, I1K-5

1. Slnmpo m 00pas3, paHr u AedeKT TUHEHHOTO oreparTopa.
Marpuiia TUHEMHOro oneparopa.

2. CBsI3b MEXIY KOOPAMHATAMHU BEKTOPOB a, ¢(), TAE ¢
- TMHEWHBIN oniepaTop. CBs3b MEX]ly MaTpULIaMU
JIMHEHHOT 0 ONepaTopa B pa3jIn4HbIX Oazucax.

3. Onepanun HaJ TUHENHBIMH OIIEpPaTOPaMH.

4. HaxoxneHue coOOCTBEHHBIX 3HAYEHUN U COOCTBEHHBIX
BEKTOPOB.

YK-1,
I1K-1, I[IK-5

1. CkansipHOE IpOM3BEACHUE BEKTOPOB. J{1MHa BeKTOpa.
VYT01 MEX1y BEKTOpaMH.
2. lpomecc oproronanuzaimu. M3omopduzm
€BKJIMJIOBBIX IPOCTPAHCTB OJUHAKOBOW Pa3MEPHOCTH.

YK-1,
[1K-1, I[TIK-5

6. IlepeyeHpb yueOHO-MeTOIMYECKOTr0 00ecreyeH s IJIsl CAMOCTOSITeJIbHOI padoThl
00y4aronmuxcs Mo JMCHUIIHHE (MOAYJII0)
Tabmuna 6.
ConepxaHue caMOCTOATENFHON paboThI MO pa3JiesiaM H TeMaM JIUCIMIUTHHBI

| Tembl (BONPOCHI) M CHHITTHHBI | CoaepxaHue caMOCTOSITeJILHOMH padoThI




mpopaboTka yd4eOHOTO Marepuana, TOATOTOBKA M 3aIlluTa
pedepaToB, paboTa ¢ TECTaMH U 3aTaHUSIMH.

npopaboTka y4eOHOro MaTepualia, pellieHrue 3a1a4, KOHTPOJIBHEIC
CucTeMbl TMHEHHBIX YpaBHEHHH. | paOOTHI, OATOTOBKA M 3aliuTa pedepaTa, paboTa ¢ TeCTaMH H
3aJIlaHUSMU, KOHCIIEKTUPOBAHUE OT/ICNIbHBIX BOMPOCOB.
mpopaboTka y4ueOHOro Marepmana, MOATOTOBKa pedeparoB u
Anrebpa maTpwuil. JOKJIAJ0B K YYacTHIO B TEMaTHYECKUX IHUCKYCCHsX, padoTa ¢
TECTAMU M 33JIaHUSIMH.

mpopaboTka y4eOHOro Marepuana, oOpaboTKa aHATUTHYECKUX
KomruiekcHble uunca. JaHHBIX, pelleHHe 3ajady, KOHTPOJbHBIE paboThl, pabora cC
TECTaMHU U 33JJaHUSIMH, KOHCTICKTUPOBAHUE OTACIBHBIX BOITPOCOB.
mpopaboTka y4eOHOro Marepuaina, pa3dop TECTOB IO JaHHOW
TeMe, pellieHue 33/1a4, KOHCIIEKTUPOBAHUE OTJICIBHBIX BOIIPOCOB.
npopaboTKa yueOHOTo MaTepuana, oAroTOBKA U 3aluTa
pedeparo, paboTa ¢ TeCTaMU U 33JIaHUSIMHU.

mpopaboTka y4eOHOro MaTepralia, IOArOTOBKA U 3aIlliTa
pedepaToB, paboTa ¢ TECTAMH M 3aTaHHSIMH.

npopaboTka yueOHOro MaTepualia, IOArOTOBKA U 3allluTa
pedeparo, paboTa ¢ TECTaMU U 33JIAHUSIMHU.

mpopaboTka y4eOHOro MaTepralia, IOArOTOBKA U 3aIllhTa
pedepaToB, paboTa ¢ TECTaMH H 3aIaHHSIMH.

ManI/ILILI " OIIPCACITUTCIIN.

Anre0dpanveckue CTpyKTYpBI.

Teopusi MHOTOYJICHOB.

JIuneiHble IPOCTPAHCTBA.

JIunelnebIil onepatop.

EBKNINMI0BBI IPOCTPAHCTBA.

CamocrosiTesibHass paboTa O0OYyYarOIIUXCS OCYIICCTBIISICTCS METOJaMH  CaMOOOYYCHHUS WU
CaMOKOHTPOJIS B IByX HaIlPaBJICHUSAX:

- A7 3aKpemyieHdsT W yrayOJeHWs 3HAHUM M HaBBIKOB, IOJNYYEHHBIX Ha JICKIMOHHBIX W
MIPAKTUYECKUX 3aHITHAX;

- JUISL CAMOCTOSITENBHOTO U3yUYCHHUS OTAETIBHBIX TEM M BOIPOCOB JUCLUILTUHBIL.

CamocTosiTenpHast paboTa OCyIIECTBISCTCS B BUIE:

- KOHCTIEKTUPOBAHUS Y4eOHOM, HAyYHOU U MEPUOJUUECKON INTEPATyPHL;

- MPOopabOTKH y4eOHOTro MaTepraia (110 KOHCIIEKTaM JISKIMH yueOHON 1 HayYHOH JTUTEpaTyphl);

- TMOATOTOBKH COOOILICHUH M JOKJIAJOB K CEMHHApaM M MPAKTUYECKUM 3aHSITHSAM, K y4acTUIO B
TEMaTUYeCKUX JUCKYCCHSX, Pad0Te HAYYHOTO KPYXKKa U KOH(DEPEeHIHSIX;

- paboThl C HOPMATHBHBIMH JOKYMEHTAMH U 3aKOHOJATeNbHOW 0a30H, C MEepPBUYHBIMH
JOKYMEHTaMH U OTYETHOCTBIO IPEAIIPHUATHIH;

- ToMcKa M 0030pa Hay4HbIX MyOJMKaUMA M DJICKTPOHHBIX HCTOYHUKOB WHGOpPMAaLUH,
MIOJITOTOBKH 3aKJIIOYCHUS 110 0030py HHpOpMAINY;

- BBINIOJHEHUS! Ja0OpPATOPHBIX, KOHTPOJBHBIX PabOT, TBOPYECKUX (TMPOEKTHBIX)  3aJaHHM,
KYPCOBBIX paboT (TIPOEKTOB);

- pelIeHus MPaKTUYECKUX U CUTYallMOHHBIX 33/a4;

- COCTaBJICHUSI aHATUTHYECKUX TabiwIl, rpaduieckoro opopMiIeHUs MaTepuaa,

- HanMcaHus pedeparos, JOKIAIOB;

- paOOTHI C TECTaMH U KOHTPOJIBHBIMU BOTIPOCAMU JIJIsl CAMOTIPOBEPKH;

- aHaJIM3a OTYETHOU MH(OpMAIMK OpraHU3alMi Pa3UYHBIX OPraHU3alMOHHO-TIPABOBBIX (POPM U
BUJIOB JIESITEIILHOCTH;

- MOJEJIMPOBAHNUS U aHAJIN3a KOHKPETHBIX MPOOJIEMHBIX CUTYallNH;

- HaITMCaHMS BBIBOJIOB M MIPEJIIOKEHUI HAa OCHOBE MTPOBEACHHOTO aHAJIHN3a.

Pesynbrarhl caMOCTOSATENBHON paOOThl KOHTPONMPYIOTCS M YYHUTBHIBAIOTCS NPU TEKYIIEM H
NPOMEXYTOYHOM KOHTpOJIE YCHeBaeMOoCTH oOydvaromierocs. [lpu 3ToM TpoBOASTCS TECTHPOBAHHE,
JKCTIpecc-onpoc U (POHTATBHBIA OMPOC HAa CEMHUHAPCKUX M MPAKTHYECKUX 3aHATHAX, 3aCTylIHMBaHHE
JIOKJIaJJOB M COOOIIEHWH 10 JOMOJIHUTENIbHOMY MaTepualy K JIeKIHsIM, TPOBEpKa TOMAaITHUX
KOHTPOJIBHBIX paldoT  T.J.

7. ®OHJ OLIEHOYHBIX CPEACTB
AJISl TIPOBeJeHHUs MPOMEKYTOYHOM ATTeCTAMH 00y4arouXCcs
1o JUCUMILTIMHE (MOXYJII0)
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7.1. IlepeyeHp KOMIIETEHI M ¢ yKa3aHHEM 3TanoB X (OPMHPOBaHHs B polecce
0CBOEHHs1 00pa30BaTeJIbHOI MPOrpaMMbl

Komnierennus Oranbl [Ipouenypa
hopMHUpOBaHHS OLICHMBAHUS
YK-1 CnocobeH ocyLLeCcTBASATb MOWCK, 3HaTh: OCYIIECTBIIATH MOWCK, VYerHblii onpoc,
KPUTUYECKNN aHANn3 N CUHTE3 . KpI/ITI/I‘IeCKI/Iﬁ aHaJIu3 U CUHTE3 TeCTI/IpOBaHI/Ie,
NHdOopMaLMK, NPUMEHSITb CUCTEMHBbIN uHpOpMALIUH
noaxon Ang pelleHns nocTaBneHHbIX Ymerb: pemaTe MaTeMaTHUYECKUE KOHTPOJIbHAM pa60Ta.
3agad 3a7a4u.

Bianers: NIpUMEHATh CUCTEMHBIN
MOAXOJ JIs PELIEHUS TOCTaBIECHHBIX

3a1aq

IIK-1 3HaeT: KOHCTPYHpPOBaTh 0a30BEIC V CTHBIN ompoc,
Crioco0eH KOHCTPYHPOBATh COJICPIKAHKE HayqHO-TCOPETHICCKUC 3HAHHA U TECTUPOBaHUE,
00pa3oBaHus B IPEAMETHON 00JaCTH B TpAKTIHICCKNE yMCHIIA 11O anrebpe B KOHTPOJIbHAs paboTa.
cootBeTcTBUH ¢ TpeboBanusimu GI'OC PO eCCHOHANBHOM IeATETbHOCTH

OCHOBHOTO U CPE/IHEr0 06LIEro YMeerT: peiath MaTeMaTHICCKHE

00pazoBaHusl, C ypOBHEM Pa3BUTHUS 3ajiaqu.

COBPEMEHHOI HayKH U ¢ Y9ETOM Buaangeer: ucnonp3oBaHHEM 0a30BBIX

BO3PACTHBIX 0COOCHHOCTEH 00yJaronuxcs HAYYHO-TEOPETHYCCKUX 3HAHWH M

MIPAaKTUYECKUX YMEHHUH 110 anredpe B
podheCCUOHANBHOM JCSITeIBHOCTH.

IIK-5 Cnoco6en ocansats u 3HaTh UCIIONB30BaTh 0a30Bble HAYTHO-
HCIOIb30BaTh Ga30BbIe HAYYHO- TEOPETUYECKUE 3HAHHA H
TEOPETHIECKUE 3HAHUS KIACCHICCKHX IPaKTUIECKUE YMEHHME II0 ajreope.
pa3zesioB MaTeMaTHYECKON HayKH, YMeTh: NpUMEHATh pa3InyuHbIe
0a30BBIMH HIEAMHU U METOAMH CrocoObl PelICHHs 3a/1a4.
MaTeMaTHKH, CHCTEMOM OCHOBHBIX BlageTs: 6a30BBIMH HISSMH U
MaTEeMaTH4ICCKUX CTPYKTYD U METOJIaMU MaTEMATHKH, CUCTEMOM
AKCHOMATHIECCKUM METOLIOM.... OCHOBHBIX MaTEMaTHYECKUX CTPYKTYP H

AKCUOMATHYCCKHUM MCTOJIOM..

7.2. Onucanue noka3areseil 1 KpUTepUeB OLIEHMBAHUA KOMIIETEHIMIT HA Pa3IMYHbIX
Tanax ux (GOpMUpPOBaHMS, ONMCAHUE IIKAJ OLEHUBAHUS
YK-1 Cnoco6eH ocyniecTBJIATh NOMCK, KPUTHYECKHMI AaHAJIN3 M CMHTe3 HH(OpMAaLNu,
NPUMEHATH CHCTEMHBIH IOAXO0/ AJIsl PeICHHUs MOCTABJICHHBIX 32124

IMoka3zatenn (uto OueHo4yHasi MKajga
o0yvyamommiicss  J0JIZKeH | YI0BJIETBOPHUTEILHO Xopowmo OT1au4HO
MPOIEMOHCTPHPOBATH)
3HATB: OCYIIECTBIIATH 3HaeT OCHOBHOM MaTepHall, 3HaeT y4yeOHbIN MaTepuan. YmeeT | 3HaeT TiIyOOKO M NPOYHO
HOHCK, KprITI/IlIeCKI/Iﬁ HO JOITyCKaeT HETOYHOCTH, TIpaBUJIBHO NNPUMEHUTE TEOPHUIO ITIPU y‘Ie6HLH/I Marepuai, CBO60£[HO
HpI/I pelIeHn NIpUMEPOB, BBITIOTHCHU N TIPAaKTHYCCKUX OTBEYACT Ha BOIIPOCHI, CBO60Z[H0
AHAJIN3 U CUHTE3 3a7a4 Oy CKaeT OLIMOKH. 3a/laHui, BNaJeeT HEOOXOMMMBIMHM | pelaeT 3aJaqyd, He 3aTpyIHAeTCs
nHpOpMaIUU IpUeMaMu BBINIOJIHEHHS | C OTBETOM IIPH BUJIOU3MEHEHUH
YMmerb: pemiath MPAKTUYECKUX 3a/IaHuH, HO | 3aJiaHuH, NPaBUIILHO
NPAKTHYECKHE 3a1aUH. 3aTpyHs€TCS €  NPUMEHEHHEM | OOOCHOBBIBAET NIPUHATOE
3HaHI/I]71, CBsI3aHHBIX C HOBBIMH peueHue, BIIagceT
BﬂaHeTb. HpHMeHﬂTL HECTaHAAPTHBIMU 3aadyaMu. PasHOCTOPOHHUMHU HaBbIKAMHU H
CUCTEMHbIN IOAXOA IJIs1 TMOKa3bIBaeT  JOJDKHBIHM YPOBEHbL | IIpHEMaMH BBITIOJIHEHUS
peLIeHusI TOCTABICHHBIX cOopMHUPOBAHHOCTH KOMIIETEHIIMH. | TPAaKTHIECKUX 3aJaHui,
3amau TIOKa3bIBa€T OJDKHBIM YPOBEHb
c(OPMHPOBAHHOCTH
KOMITETEHIIHI.

CriocobeH KOHCTpYyHMpOBaTh CoOJep’KaHHe o0pa3oBaHMs B IpeIMETHON oO0nacTd B
cootBeTcTBUU ¢ TpeboBaHusIMU PI'OC OCHOBHOIO U cpeAHEro o0Iero oopazoBaHus, ¢
YPOBHEM Da3BUTHS COBPEMEHHOM HAayKd M C YYETOM BO3PACTHBIX OCOOEHHOCTEH
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00yJaronmxcst

Iloxa3aTenu (uto OueHoyHas mMKaJja
o0yyaromuiics J0JKEH | Y0BJICTBOPUTEILHO Xopowmo Otin4Ho
MPOJEeMOHCTPHPOBAThH)

3HaeT: KOHCTPYUPOBATh
coJiepkaHue o0pa3oBaHus
IO 3JIECMCHTApHOU
reOMETPHUH B
COOTBCTCTBHUU C
TpeboBanusmu GI'OCu ¢
YPOBHEM Pa3BUTHL
COBPEMEHHOMN HAyKH.
Ymeer: pemats
MAaTEMATHUYCCKUC 3a1a9U.
Baaneer:
KOHCTPYHUPOBATH
COIepKaHue
o0pa3zoBaHHs TI0
AJIEMEHTapHOU
T€OMETPUU B
COOTBETCTBUH C
TpeOOBaHUSAMHU
OI'OC.

3HaeT OCHOBHO
MaTtepuai, HO JOIyCKaeT
HeTouHoCTH, [Ipn
BBIMIOTHEHUH
MIPAKTHIECKHUX 3a/IaHnit
JIOIyCKaeT OMINOKN.

3Haer yueOHBIH  MaTepHa.
VYMeeT NpaBHIBHO NPUMEHUTH
TEOPUI0  IPU  BBHINOJIHEHUH
MIPaKTUYECKUX 3aJlaHui,
BIIaJieeT HEO0OXO0IMMBIMH
npueMaMu BBITIOJTHEHHS
NPaKTHYECKUX  3aJaHuii, HO

3aTpyIHAETCS C IpPUMEHEHHEM
3HAHMH, CBA3aHHBIX C HOBBIMHU
HECTAaHAAPTHBIMH  3aJadaMH.
MOKa3bIBA€T JOJDKHBIA ypOBEHb
c(hOpPMHUPOBAaHHOCTH
KOMIIETEHLIUH.

3HaeT TIOyOOKO M IPOYHO
y4eOHBII MaTepHa,
cBOOOTHO OTBEYaeT  Ha
BOIIPOCHI, CBOOOAHO pemaer
3ama4yn, He 3aTpynHseTcs c
OTBETOM IPH BHIOM3MEHEHUN

3a/1aHui, MPaBUIILHO
000CHOBBIBAET MIPUHATOE
pelieHue, BIIaJICET

Pa3sHOCTOPOHHHUMH HaBBIKAMU
U TpUeMaMHU  BBIIOJHEHHUS
TPaKTUYECKUX 3aJlaHui,
TOKa3bIBaET JOJIKHBIN
YPOBEHb CHOPMUPOBAHHOCTH
KOMITETCHITUH.

IIK-5- Croco0eH ocBavBaTh M HCIIOJIB30BaTh 0a30BbIE HAy4YHO- TCOPCTUYCCKUC 3HAHUS
KIIAaCCUYCCKUX Ppa3aciioB MaTeMaTHIECCKOI HAYyKH, 0a30BEIMU nacaIMmu MU MCTOAaMHU
MAaTCMAaTUKH, CHUCTEMOM OCHOBHBIX MaTE€MaTHUYECKUX CTPYKTYp W aKCHUOMATHYCCKUM

METOHOM..
IMoka3zarenu (uto OueHoYyHas mIKajaa
00y4aloIIuiicss  J0JIKeH | YI0BJIETBOPUTEIbH Xopomo OT1in4HO
NMPOAEMOHCTPHPOBATH) 0
3HATh KCMONB30BaTh 3HaeT OCHOBHOM 3Haer y4eOHbIN | 3HaeT rIy0oKo u
0a30BbIC HAYYHO- MaTepHai, HO MaTepHall. YMeer | mpo4HO yueOHBIN
TCOPCTHICCKUE 3HAHWA H JIOIyCKaeT MpaBUIbHO  NPUMEHUTH | MaTEpHall, CcBOOOTHO
paKkTHYECKUE YMCHHUS IO HeToyHOCTH, [Ipu TEOPHIO MPH BBHITIOJHEHWH | OTBEYaeT Ha BOIPOCHI,
;ﬂreﬁpe" pEIEHNY IPUMEPOB, | NMPAKTUYECKUX  3alaHuid, | CBOOOIHO pemaer
MeTb: HpHMeHﬂTg 3aJa4 J0IyCKaeT BlazeeT HeOOXOAWMBIMH | 3a[auHu, HE
Pa3IIMIHBIC CIIOCOOBI OIINOKH. npyueMaMyd  BBITIOJHEHUSI | 3aTPYIHSETCS C OTBETOM
pemeHHg sajad. 5 NPaKkTUYEeCKUX 3aJaHui, | IpU  BHJOW3MEHEHUU
MafCTb. OasOBBIMH HO  3aTpygHsercss  C | 3aJaHui, MPaBUIIBHO
naACAMU u METOAaMHU o
N NpUMEHEHUEM  3HaHWH, | 000CHOBHIBAET
MaT€MaTHuKH, CHCTEMOU
CBSI3aHHBIX C HOBBIMH | IPUHSTOE peleHue,
OCHOBHBEIX MaAaTEMaTUYCCKUX
CTPYKTYD 1 AKCHOMATHYECKHM HECTaHAAPTHBIMHU BJIaJieeT
METOJIOM.. 3aJadyaMH.  IIOKa3bIBaeT | Pa3HOCTOPOHHUMHU
JIOJDKHBIT YPOBEHb | HABBIKAMH U TpUEMaMU
c(hOpMHUPOBAaHHOCTHU BBITIOJTHEHHS
KOMIIETEHIINH. NPaKTUYECKUX 3aJaHuH,
MMOKAa3bIBAET  JOJDKHBIN
YPOBEHb
c(hopMHUPOBaHHOCTH
KOMIIETEHIIUH.
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7.3. TunoBbie KOHTPOJIbHBIE 3aaHUSI WU HHbIe MaTepUAaJIbl, He00X0AUMbIe IS OLEeHKH
3HAHMH, YMEHHUH, HABBIKOB M (MJIH) ONbITA [EATEJbHOCTH, XAPAKTEPU3YHIIHUX ITAMNbBI
(popMupoBaHus KoOMIIeTEHIIMI B IIpolecce 0CBOEHUS 00pa30BaTeILHON NPOrPaMMbI

Ilpumepnvle sapuanmul KOHMPOALHBIX PAdOmM

IIpuMepHbIe BApUAHTHI KOHTPOJILHOI padoThl Nel

1. Haiitu 00paTHYy0 MaTpuIly IJisi MAaTPHUITHL A.
2 2 3

A=|1 -1 0
-1 2 1

2. Pemnth cucreMy TMHEMHBIX YpaBHEHUH ABYMs METOaMU: MeTotoM Kpamepa u
MaTpUYIHBIM METOJOM (METOJ0OM OOPATHOM MAaTPHIIHI).

X +2¢ =4
24— =3
3. Haiitu o61iee u 6a3uCHOE PEIICHHS CUCTEMbI TUHEHHBIX YPaBHEHUH.
54—~
4. Brerauciante OIIpCACIINTCIIb, PA3JIOKUB I10 3JICMCHTAM nepBoﬁ CTPOKH.
1 2 2

3 2 -
-2 1 5

IIpumepHBIe BApHAHTBHI KOHTPOJILHOM padoThl Ne2

—

. OHpGI[GJ'II/ITC, KaKO€ MHOKCCTBO TOYCK 3a4acT YCIOBHE!

lz—1+2i>2

2. VI3Bneus KBampaTHBIH Kopens v/ —121 .
3. Pemmnts ypasuenue (4 —2i)x? + (7-i)x + (5 +5i) = 0
5 1.
4. TIpescTaBbTe B TPUTOHOMETPHYECKOH (hopMme uucio —— + EI :
2
4 1
5

. Beruucnuty | ————
~J3+i

. Penmuts ypaBuenue x° - 8i= 0.

(2]

Ilpumepnvie mecmoegule 3a0anusa 011 meKyujeco KORmMpOaA no Oucyuniune «Anzeopa)
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Tectnl mo pazaeay Ne 1. MaTpuubl U onpeaeuTe

1. OnpeueJmTe.m, U3MEHSIET 3HAK IIPU:

a) BBIHCCCHHUU O6IJ.[CFO MHOXHUTEI CTPOKHM 3a 3HAK ONPEACIIUTEIIA,

0) TpaHCIIOHUPOBAHUH;
B) IMEPECTaHOBKE JIBYX CTPOK.

2. Omnpenesuresib paBeH HYJIIO €CJIU:
a) BCE CTPOKHU pa3jINyHbI,
0) MMEIOTCSI OIMHAKOBBIC CTPOKH.

3. Oran4yue MMHOPA OT AJIre0PaANYeCcKOro J0NMOJHEHUA:

a) HeT pa3jnuuii;
0) KOHKPETHBIM 3HAYCHHEM;
B) HAJIMYMUEM 3HAKA.

4. BbIYMCJINTH 3HAYEHHE OTPeEAeTUTEIA:

1 23
A=4 5 6
1 23

a) MOJIOXKUTEIBHOE;
0) oTpHIaTeNbHOE;
B) HYJIEBOE.

5. BbIYMCJIUTH 3HAYEHHE ONPeEAeJUTEIA:

3 2 4
A=16 4 8
579

a) TOJIOKUTEIHHOE;
0) oTpuIIaTeNIbHOE;
B) HYJIEBOE.

6. OTiaMyue MaTPUIBI OT ONPeEIeINUTEINA:

a) HeT pa3nyMii;

0) mo dopme mpencTaBICHHUS;

B) Marpuila — Tabiauma, onpeaeauTeab — YUCIo.

7. MarTpuueil BTOpOro nopsiika Ha3biBaeTrcst
OIIPEEIUTEND

BBIPAKECHUE C JBYMs DJIEMEHTaMU

TabJIMIIAa U3 YETHIPEX HJIEMEHTOB

YETBIPE YHCIIA

B kBaaparHoi maTpuue...

BCE DJIEMEHTHI OJMHAKOBBI

YETHOE YHCIIO DIEMEHTOB

YHCJIO CTPOK PaBHO YHCITY CTOJIOIOB

TOJIBKO LIEJIBIE YHCIIA

JIBe MAaTpHIbI PABHBI, €CJIH...

OHHU UMEIOT OJIMHAKOBOE YUCIIO CTPOK U CTOJIOLIOB



UMEIOT OJIMHAKOBBIE SJICMEHTHI

UMEIOT OJIMHAKOBEIE pa3Mepbl

Yy HUX COBIMAJIAIOT JHATOHATBLHBIC YJIEMEHTHI

EnuHu4yHasi MaTpUIa, 3T0 TaKasi MAaTPUIIA, B KOTOPOI. ..
BCE DJIEMEHTBI EAMHUIIBI

Ha IJIABHOW JTMaroHaHM-eIMHUIIBI, & OCTAIBHBIC AJIEMEHTHI HYJIN
XOTh OJIMH DJIEMEHT €IMHUIIA

€CTh CTPOKa(CTOIOCI) U3 CAMHUIIBI

. UTo yka3biBaeT nepBblid HHIAEKC 3JIeMEeHTa MATPHUILbI?

HOMED CTOJI01Ia AJIEMEHTa

HOMEp CTPOKH JJIEMEHTA

KOJINYECTBO CTPOK B MAaTPHIIC
KOJIMYECTBO CTOJIOIIOB B MATPHUIIE
DJIeMEHT ¢ OIHHAKOBbIMHU HHEKCAMH ITO-
AJIEMEHT TJIABHOW JMArOHAIN
HEUYCTHBIN JICMEHT MaTPHUIIbI

HYJICBOM 3JIEMEHT MaTPHIIbI

HE 00s13aTeIIbHBIN 2JIEMEHT MaTPHULIBI
I'1aBHasi MaroHaJbL B MaTpuue:
ClieBa CBEpXy-BIPAaBO BHU3

cJieBa CHHM3Y- BIIPABO BBEPX

uMeeT HauOOJIBIIYI0 CYMMY DJIEMEHTOB
HE JIOJDKHA COJICPIKATh HyJIeH

Tectnl mo pazaeny Ne 2. CucreMbl JJHHEHHBIX YpaBHeHHIt

1. Cucrema JIMHEHHBIX YPAaBHEHHIT Ha3bIBAETCs ONPENCICHHOM, €CJIM OHA HMeeT:
a) OecuncIeHHOE MHOYKECTBO PEILIECHUI;

0) He UMeeT pelIeHuH;

B) €IMHCTBEHHOE pEIlICHUE.

2. CucremMa cOBMeCTHA M MMeeT eIMHCTBEHHOE pelleHne, ecJIu:
a) ee OoIpeneTuTeNlb OTIUYEH OT HYJIS,

0) ee ompenenuTeNh paBeH HYJIIO;

B) BEIMYHHA ONPECIUTENS HE UMEeT 3HAYCHHIA.

3. CoBmecTHasi cucreMa M3 n ypaBHeHI/Iﬁ H N HEU3BECTHBIX HMeEET €AMHCTBCHHOC

peleHue, ecau ee panr: r(A):

a) r(A) <n;
6) r(A)=n;
B) r(A) >n.

4. MoxHo u pemiath o npasuiay Kpamepa nannyio cucreMy ypaBHeHMId:
X1+ 2X2 + 3X3 =1;

5X1 + 4X2 — X3 =5:

a) MOXHO;
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0) Hemb3sl.

5. MoxkHo Ju pemiaTb CHCTEMY M YpPaBHEHUHl ¢ N HEU3BECTHBIMU IO NPABHILY
Kpamepa:

a) MOXHO;

0) Hesb3s.

6. ITo metony Kopaana-I'aycca jieMeHTapHbIe MPeo0Pa30BaHNS BHINMOJIHSIOTCH HAI:
a) Marpuien u3 Ko3pHUIIMEHTOB NMPU HEU3BCTHBIX;

0) pacUIMpEeHHOI MaTpUIIEH;

B) MPOU3BOJIEHO COCTaBJICHHOW MAaTPHIICH.

7. Kakoe 3akj4YeHHe MOKHO caeqarb, €CJIH B IIpoHecce IJIEMEHTAPHBIX
Hp606p330BaHI/II7I moJiyumjiaCb MaTpuna Buja

10..00 |a,
01..00 |a,

00..01 |a,

a) CUCTeMa HE UMEET PEeLICHMUI;
0) cucrema umeeT OECKOHEYHOE MHOXECTBO PEIICHHIA;
B) CHCTEMa MMEET CIMHCTBCHHOE PEIICHHE.

8. Kak cieayer mocTynmuTb, €cJiM HA HEKOTOPOM 3JTamle NpeoOpa3oBaHUil MaTPHIIbI
cUcTeMbl 00pa30Baiach CTPOKA, IEJIMKOM COCTOSIIIAS U3 HYJIeii:

a) MPEKPaTUTh BHIYUCIICHUS;

0) UCKITIOYUTH HYJIEBYIO CTPOKY U3 MOCIEAYIOIINX MPeoOpa3oBaHMii;

B) OCTaBHUTh HYJIEBYIO CTPOKY 0€3 BHUMAHHSI.

9. Eciiu r(A)=r(A)u r <n, To cMuCTEMa M ypaBHEHHH ¢ N HEU3BECTHLIMH:
a) He UMEeeT pelleHU;

0) uMeeT eqUHCTBEHHOE PEILIECHUE;

B) MMeeT OECUMCIEHHOE MHOXKECTBO PEIICHUH.

10. Ins mojyyeHusi 0OA3HCHOIO pelIeHUS] KAKMM IepeMeHHBbIM KaKhe 3HAYeHHs
3aJa10TCA:

a) HyJIeBBIC 3HAYCHUS CBOOOTHBIM MTEPEMEHHBIM;

0) HyneBble 3HaUEHUSI OA3UCHBIM NIEPEMEHHBIM;

B) MPOW3BOJIBHBIC 3HAYCHUS CBOOOTHBIM TIEPEMEHHBIM.

11. JIois oqHOpPOAHOM CHCTEMBbI JIMHEIHBIX YPABHEHHUH CIIPaBeAJIMBO COOTHOIIEHUE:
a) 1(A) > 1(A);
6) r(A) =r(A);
B) I(A)<r(A).

12. Ilpm KakoM YCJOBHM OJHOPOJHAsl CHCTeMa JIMHEHHBLIX YpPABHEHUH HMeeT
¢IMHCTBEHHOE pelIeHne:

a) 1(A) <n;

6) r(A) =n;

B) r(A) >n.
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d)

6.
a)
b)
c)
d)
7.

13. OnHopoaHasi cucTeMa m ypaBHeHHI ¢ N HeU3BEeCTHBIMHU HUMeeT:
a) eIMHCTBCHHYIO CUCTEMY (DYHKIIMOHAIILHBIX PEIICHUM;

0) He uMeeT cucTeMbl (YHKIIMOHAIBHBIX PEIICHUI;

B) MMEET HECKOJIbKO CUCTEM (PYHKIIMOHATBHBIX PEIICHUN.

Tectnbl mo pa3aeay Ne 3. Ainredpa MmaTpuil

1. JIns kakoif MATPHUIbI CYIECTBYET 00paTHas K Heli:
a) MpsIMOYTOJIbHOM;

0) KBaJpaTHOMU;

B) NPOU3BOJIBHOM.

2. KBagpaTHasi MaTpula Ha3bIBaeTCs HEBLIPOKAEHHOM, eC/IM ee onpeaeTuTeb:
a) paBEH HYJIIO;

0) OTIMYEH OT HYJIS;

B) BEJIMYMHA ONPEACIUTENS HE HMECT 3HAUCHHMS.

3. Ba3ucHBI MHHOP — 3TO MHHOP:

a) MPOU3BOJILHO COCTABJICHHBIN;

0) OKAMMIISIOIINI KaKOW-TO 3JICMEHT;

B) COCTOALIMI U3 OA3UCHBIX CTPOK U CTOJIOIIOB.

4, TIpucoeTuHeHHAasi MATPULIA CTPOUTCS U3:
a) anreOpanyecKux JOMOTHEHU;

0) MUHOPOB;
B) OINpeAeIUTENeH.

1 2 1 0
5. IlpousBenenue matpun |2 1 0 |*| —1 | paBHO

1 0 3 2

0
)

G
(1
1
(4
0
1
(u
0
CymMMa MaTpHIL (;‘ _42) - (i g) paBHa
: 2
(% 2

-6 2
(% 2)

6 2
(2 2)

Jiiss MmaTpunbl (_23 _21) o0paTHOM siBJIsAETCS

Do o oo
|
AR
\..,_______,..f
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Tectbl o pazaeny Ne 4. «KoMIuieKCHbIE YN CIA».

1. CkoabKO popM 3anUCH UMeET KOMILIEKCHOE YUCI0?
a) 1;

0)2;

B) 3;

r) 4

2.Yrto npeacraBJjsieT co00i YucIo i?

a) Uucno, kBajipaTHBIN KOPEHb U3 KOTOPOI'O paBeH -1;
0) Yucio, kBajpaT KOTOPOTO paBeH -1;

B) Hucio, KBaJpaTHbIM KOPEHb U3 KOTOPOI'O PaBeH 1;
r) Yucio, kBagpaT KOTOpOro paseH 1;

3. Kak Ha KOOPAMHATHOM IUIOCKOCTH M300pakaeTcsi KOMILUIEKCHOE YuCcia0?
a) B Buze otpeska,;

0) Toukoit WK pagnyc-BeKTOPOM;

B) [Inockoii reomeTpudeckoit purypsr;

r) B Buze kpyra

4. Berunciimre cymmy 4ucest Z1=7+2i u 22=3+7i
a) 10+9i;

0) 4-5i;

B) 10-5i;

r) 4+5i.

5. KTo BBEJ Ha3BaHHE «KMHHMBbIE YHCJIA» ?
a) Jlexapr;

0) Apras;

B) Diinep;

r) Kapnano.

6. B xakoe MHOKeCTBO BXOAAT uncja 5; 3-6i; 2.7; 2i?
a) JlelicTBUTENIbHBIC YHUCIIA;

6) PaunonanbHble yncina;

B) KoMmnekcHbie uncna;

r) UppannonanbHble yucia

IlpumepHnbolii nepeuens 60RPOCO6 0151 RPOMENCYMOUHOU ammecmayuu (IK3amen)
2 cemecTp

1. Marpuupl
2. TlepecTaHOBKY M IOJICTAHOBKH.
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13.

14.

15.

16.

17.

18.

3. Omnpenenutens N-ToO MOPSIAKA.

4. (CBolicTBa OIpeaEIUTENEH.

5. MuHops! u anredpanyeckue JI0MOTHEHUSI.

6. Teopema Jlamaca.

7. CucTtembl TUHCHHBIX YPaBHEHUH.

8. Ilpasuno Kpamepa.

9. Meron I'aycca.

10. Apudmerndeckoe N-MepHOE BEKTOPHOE POCTPAHCTBO.

11. JIuneitHast 3aBUCIMOCTh BEKTOPOB.

12. ba3wuc 1 paHr cUCTEeMbI BEKTOPOB.

13. Panr marpuiipl.

14. Kpurepuit Kponekepa-Kanemnnm.

15. OnmHOpOIHBIC CHCTEMBI JIMHEHHBIX YPaBHEHHMA.

16. Onepanuu Ha/K MATPULIAMH M KX CBOMCTBA.

17. Teopema 00 orpenenuTene MPOU3BEACHUS TBYX MATPHII.

18. Breipox/ieHHasI U HE BBIPOXKICHHAS MATPHIIBL.

19. O6parHas matpua.

20. MarpuyHbIe ypaBHEHHSI.

21. Boluucnenue oOpaTHOI MaTpHUIIbl C IIOMOILIBIO AIEMEHTAPHBIX PEOOPA30BAHHIA.
22. Beruucnenue o0paTHON MaTPHITBI C IIOMOIIBIO AJIEMEHTAPHBIX TIPEOOPA30BAHHIA.

ITpumepnolii nepeuens 60npocos 0sr RPOMeENCYMOUHOU ammecmayuu (3auent)

3 cemecTp
OCHOBHBIE YMCIIOBBIE MHOXKECTBA (KpaTKU 0030p); MHOYKECTBA HAaTypaibHBIX uncen N,
LEJbIX YKCell Z; pallMOHANIbHBIX yncen Q; AeiicTBUTENbHBIX uncen R.
[TocTpoeHne MHOKECTBA KOMIUIEKCHBIX YHCEL.
Anrebpanyeckasi hopMa KOMIUIEKCHOTO YHCIIA.
I'eomeTprueckoe n300pa’keHNEe KOMILIEKCHBIX YHCET.
Tpuronomerpuueckas (popma KOMIUIEKCHOTO YHCIIA.
JleficTBUS HaJl KOMIUIEKCHBIMH YHCIIAMU B TPUTOHOMETPUYECKON (opme (YMHOXKEHUE,
JiefieHHe, BO3BE/IEHUE B CTENEHb, U3BJIEUEHNUE KOPHS).
JIByusieHHbIE YpaBHEHHUSI.
Kopnu n-oli cTeneHn u3 eqUHUIBI U UX CBOMCTBA.
MHoskecTBa U olepalyy HajJ HUMH.

. HpHMOC IMPOU3BCACHUC MHOKCCTB. IlonsaTue n-apHOT'O OTHOILICHH.
.BI/IHapHOG OTHOIIICHHE W OCHOBHBIE €ro cBoicTBa. OTHOIIEHHWE SKBUBAJICHTHOCTH U

p836I/ICHI/IC Ha KJaccel. OTHOIIIEHUE IopsAJaKa.

. Orobpaxenne (pyHkums) u Buabl oToOpakeHuid. Kommosumus (mpousBeneHue,

CYIIEpIIO3UIHsl) 0TOOpa)KeHHI; CBOMCTBO acCOLIMATUBHOCTH.

[Tonsitue n-apHoil anreOpanueckoil omepanuu. CBoicTBa OWHAPHON anreOpanvecKoit
orepanuu.

[Tonsitue anreOpsl. OCHOBHBIE THUIIBI anreOp: MOJYTpyIIa, Ipymma, KOJIbLIO M TMOJe.
[Tpumeps! mosTyrpynsl, TPyIIIbl, KOJEL U IOJEH.

I'pynna OueKkTUBHBIX OTOOpa)k€HHI MHOXecTBa Ha cebs. ['pynma moacTaHOBOK n-0i
creneHu. ['pynma xopHeir u3 1. Yucnosblie mnosid. llone panuoHanmpHBIX YUCEN Kak
MUHUMAaJIbHOE YHCIIOBOE TOJIE.

IIpocreiimne cBOKCTBA IPYIIL, KOJIEL U MOJIEH.

[lonsiTne MHorowieHa Haja mnosneM. Onepaluuy HajJg MHOTOWIEHAMH M HMX CBOMCTBA.
JleneHue ¢ ocTaTKOM.

Jlenenve MHOrOwIeHa Ha JUHEWHBIN ABYWIEH X - C. Teopema be3y u cxema ['opHepa.
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19. AnreOpandeckoe u (QyHKIHOHAIBHOE paBeHcTBo MHorowieHoB. HOJI u HOK
MHOrowieHoB. Anroput™ EBkinnia. B3auMHO pocThie MHOTOUJIEHBI U KX CBOMCTBA.

20. HenpuBoaumble HaJ MOJEM MHOTOUYIEHbl M UX CBOMcTBa. Pa3nojkeHue MHOrousieHa B
MIPOM3BE/ICHNE HEMPUBOAUMBIX MHOTOYJICHOB U €r0 €IUHCTBEHHOCTH ((paKTOPUATHHOCTh
KOJIbIIa MHOTOWJICHA).

21. IlpousBoanas mHorowieHa. @opmyna Teitnopa. HempuBonumbie KpaTHbIE MHOMKHUTEIH.
KpatHble KOpHH MHOrO4YJIEHA.

22. MHOTO4JICHBI OT OJTHOM NepeMeHHol Hax nmoyisimu Q, R, C.

23. MHOTrO4JIEHBI OT HECKOJILKUX TIEPEMEHHBIX HaJl OJIEM.

Ilpumepnolit nepeuens 6onpocog 0 NPOMeENHCYmouHol ammecmayuu (IK3amen)
1. Ompenenenne nMHEHHOro (BEKTOPHOrO) MpocTpaHCTBa. llpumepsl apudmeTHueckux

IIPOCTPAHCTB.

2. TlonmpocTpaHcTBO, IMHEHHas 000yI0uKa, cuctemMa oopasyromux. CyMMa U mepecedeHue
HOJIPOCTPAHCTBA.

3. JluneiiHas 3aBUCUMOCTb M HE3aBUCUMOCTh BEKTOPOB; OCHOBHBIE X CBOMCTBA.

4. ba3uc u paHr CUCTEMbI BEKTOPOB.

5. basuc u pa3MepHOCTh KOHEYHOMEPHOTO BEKTOPHOTO MpocTpaHcTBa. KoopauHaThb
BEKTOpA.

6. HM3omophu3M BEKTOPHBIX MPOCTPAHCTB OJUHAKOBOM Pa3MEPHOCTH.

7. Cas3b MexIy Oazucamu.

8. CBs3p MEXly KOOpIMHATAMH BEKTOpa B pa3HbIX 0azax.

9. OmnpeneneHue TMHSHHOTO OMEepaTopa U MPOCTEHIIINE ero CBOMCTRA.

10. SInpo u 06pa3, paHr u AeeKT JMHEHHOTO orepaTopa.

11. MaTpuna JIMHEHOTO orneparopa.

12. BuekTUBHOE COOTBETCTBUE MEXAY JIMHEHHBIMU OllepaTopaMu U MaTpULIAMHU.

13. CBs13p MEXy KOOpIMHATAMH BEKTOPOB & U ¢(Aa), TJIe ¢ - INHEHHBIA OTIepaTop.

14. CBs3p MexJly MaTpullaMu JIMHEHHOrO oreparopa B pa3iMuyHbIX Oa3zucax; Moj00HbIE
MaTpulbl. Onepauuu Haj JUHEHHBIMU onepaTopamiu. [loHsTHE THUHEITHON anreOphl.

15. M3omopdu3m anreGpbl TMHEHHBIX ONEPATOPOB U MOJIHOW MaTPUYHOM anreOphl.

16. CobcTBEHHBIC BEKTOPBI 1 COOCTBEHHBIC 3HAYCHUS JINHEHHOTO OTepaTopa.

17. HaxoxieHre COOCTBEHHBIX 3HAUEHUH M COOCTBEHHBIX BEKTOPOB; XapaKTEPUCTHYECKOE
YpaBHEHUE JTUHEUHOTO ONEepaTopa.

18. CxanspHoe npousBefeHre BeKTopoB. EBkINI0Bo npocTpancTBo. [Ipumepsl eBKIMI0BBIX
IIPOCTPAHCTB.

19. Jlnuna Bexkropa. HepasenctBo Komu-byHskoBckoro. HepaBeHCTBO TpeyronbHUKA. YTOd
MEXJly BEKTOpaMH.

20. OptoroHasibHble  BekTOpbl.  OpToroHanbHble  CHUCTEMbl  BEeKTOpoB.  [Iporecc
OpPTOrOHAJIN3ALINH.

21. OpTOrOH&JIBHBIH M  OPTOHOPMHUPOBAHHBIA  Oasuchl. M30MOppHU3M  EBKIUI0BBIX
IPOCTPAHCTB OJIMHAKOBOM pa3MEpPHOCTH.

7.4 MeTtoanyeckue MaTrepuajbl, ONpelesiiOIIHe NPOHeAYPbl OLEHUBAHUS

3HAHMH, YMEHHUI, HABBIKOB M (MJM) ONbITA AEATEIbHOCTH, XaPAKTEPHU3YIOIUMX ITalbI
(popMupoBanus KoMIeTEeHIHH.

P C3YyJIbTAThI (bOpMI/IpOBaHI/IH KOMIIETECHIIUN MO JUCUMILINHE OIEHHUBAIOTCS IO OaJIbHO-

PEUTUHTOBOM CHCTEME.

Bceero no gucuuruiiHe cryaeHT MmoxeT HaOpars 100 GamioB (uminm Gosee ¢ ydeTom

OOHYCHBIX OaylioB), U3 KOTOpbIX 20 OamoB COCTaBISAIOT OajuIbl 3a Mmocem@aemMocts, 50 — 3a
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aKTUBHOCTH U 30 CTy/IEHT MOJIy4aeT Ha 3a4eTe UM Ha K3aMEHe.

Bcero nmo aucrumnimHe mpeaycMOTpeHO aABa MoAyis. J[ns pacdera 6amioB, MOTYYEHHBIX
CTYACHTOM 3a MOAYJb M HUTOIOBOTO pPEUTHMHra € YYETOM TPYAOEMKOCTH IUCLMILIMHBI,
BKJIIOYCHHOW B Y4eOHBIH TIUIaH, MoKas3arenn (MO TOCEIEHHI0, AKTUBHOCTH, PYyOEKHOTrO
KOHTPOJIsI) MEPEMHOXKAIOTCA Ha COOTBETCTBYIOUIME KO3(duuumeHTsl. JlaHHble KO03()(OUIMEHTHI
OTIPENIeNAIOTCS OTACIBHO ISl KAXKI0TO MOYJIS CIEAYIOIIUM 00pa3oM:

Koaddumment nocemenust - Krocen =10/ Naay,

Koadpurment aktuBHOCTH - Kaicrus =25/ Naxcru.

I'ne:

Nisar, — KOJIMUECTBO 3aHATUH (11ap) M0 TUCLUILIMHE B JAHHOM MOJTYJIE;

Naxris. — MAKCUMAJIBHOE KOJIMYECTBO Oa/UIOB, KOTOPOE MOXKET HAOpaTh CTYAEHT Ha 3aHATUIX
(MpaKTUYECKNX, CEMHUHAPCKUX, JIAOOPATOPHBIX) B JAaHHOM MOAyJe + Oawibl, MONy4YEeHHbIE Ha
PYOEKHOM KOHTpOJIE.

Bannbl, nomydeHHsle cTyeHTamy, 3aHocsTcs B )KypHail BPC cpasy nocne okoH4aHus 3aHSTUS,
BO BPeMsI KOTOPOT'O 3TH OaJlIbl ObLIN MOITYYEHBI.

OrneHka Ha TPOMEKYTOYHOM KOHTpOJi€ (3K3aMEH) BBICTABISIETCS MO pe3yJibTaram OaiioB,
HOJIy4EHHBIM CTYJIEHTOM B CyMMe 000MX MOJyJIell o cieyrolei Tadmie

HaGpannbie ctyneHTOM OreHKa Ha IPOMEKYTOYHOM OreHKa Ha TIPOMEKYTOYHOM
OaJLIbI KOHTpOJIC, €CJTU TUCLUUIUIMHA | KOHTPOJIE, €CIIM AUCIUILIHHA
3aBEPIIACTCS PK3AMEHOM 3aBepIIaeTCs 3a4eTOM
(3a4€TOM C OLIEHKOM)
ot 0 10 50 HEYIOBJIETBOPUTEIILHO HE 3a4TEHO
ot 51 no 64 YZIOBJIETBOPUTEITLHO 3a4TEHO
ot 65 1o 74 XOPOIIIO
ot 75 no 100 OTJINYHO

Jlnis mpoliefypa OLIeHHBaHUS UCIIOJIb3YIOTCS TECThI, KOHTPOJIbHbIE pAOOTHI.

Haubornee criocoOHBIM CTyACHTaM MPENoJaBaTelb PEKOMEHIYET CIeNUATBHYIO HAyYHYIO
pa3paboTKy OTAENbHBIX TEM U MpobJieM Kypca B paMKax paboThl KadeapalbHOro KpyKKa
CTYJI€HYECKOI'0 Hay4yHOro oOIIecTBa € TOCIEAYIOUIMMH BBICTYIUIEHUSIMU Ha €XKEroJIHbIX
HaYYHbBIX KOH(pEPEHIUIX YHUBEPCUTETA.

Tecmuposanue: Ha TPAKTUYECKUX 3aHATUSAX peaTU3yeTcs TeCTHPOBAHME CTY/IEHTOB C
LEJIBI0 KOHTPOJIS pe3yJIbTaTOB UX CAMOCTOSITEIbHON pabOThI IO YCBOCHUIO OCHOBHBIX MOHATHH U
TEM Kypca.

Ouenka padbomovl c mecmosvimu 3a0AHUAMU:

0- 20 % mnpaBUIBHBIX OTBETOB OIEHUBACTCS KaK «HEYIOBIIETBOpUTEIbHOY; 30-50% -
«ynoBieTBoputensHO»; 60-80% - «xopomoy; 80-100% — «oTauyHO».

Cucmema oyenku omeema cmyoenma Ha 3aueme:

Onenka "He3auTeHO" BBICTABIISIETCA IIPU HE3HAHWU OCHOBHBIX BOIIPOCOB MaTepuaia WU
IIPU HAJIUYUU IPyObIX OIIMOOK B OTBETAX HA HUX, HEYMEHUU Ha OCHOBE TEOPETUYECKUX 3HAHUMN
pelaTh NPaKTUYECKUE 3aauu.

Orenka "3a4TeHO" BBICTABIACTCS MPHU JOCTATOYHO MOJHOM 3HAHWHM MaTepuaia yueOHOM
IIPOrpaMMBbl, OTCYTCTBUM CYILIECTBEHHBIX HETOYHOCTEH INpPU €ro M3JIO0KEHUM U B OTBETAX HA
BOIPOCHI, YMEHUU PEIIaTh MPAKTUYECKUE 3a0aUH.

Cucmema oyenKku omeema cmyoOeHma Ha IK3AMEHe:

OreHka 3a KaXJIbIii BOIIPOC W UTOTOBAsl OIICHKA BBICTABISETCSA B 4-X OAJIBHOM CHCTEME:
"oTnmyHO", "X0pomo", "y0BIeTBOPUTENBHO", "HEY10BIETBOPUTENBHO" . [Ipn aTOM:

Onenka "oTiMYHO" BBICTABISETCS MPU IITyOOKOM M BCECTOPOHHEM 3HAHUHM MarepHualia
y4eOHOIl mporpaMmbl, TPAMOTHOM M JIOTHUECKH CTPOMHOM €ro M3JI0KEHUH, YMEHUU Ha OCHOBE
TEOPETUYECKUX 3HAaHUH penaTh NPaKTUYECKUE 3a4a4u.
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Ouenka "xopomio" BBICTaBISICTCS MPU TBEPAOM M JOCTATOYHO TIOJIHOM 3HAHUHU
MaTepuana ydeOHOI mporpaMMbl, OTCYTCTBUH CYIIECTBEHHBIX HETOYHOCTEH MPHU €ro U3II0KEHUH
U B OTBETax Ha BOIPOCHL, yMEHUHU pellIaTh NPAKTUYECKUE 3a]auu.

Ouenka "ynOBJIETBOPUTEIBHO" BBICTABIISICTCS NPU  HAJIMYUE HETOYHOCTEM B 3HAHUHU
OCHOBHOT'0 MaTepualia, Ipu JOMYIIEHNH OIIUOOK MIPH BBIMOJIHEHUHU MPAKTUYECKUX 3aaHUH.

Onenka "HeylOBJIETBOPUTENBHO" BBICTABISAETCS IPU HE3HAHMM OCHOBHBIX BOIIPOCOB
9K3aMEHAIIMOHHOTO OWJieTa WM HaJIW4uu IpyObIX omMOOK B OTBETAaX Ha HHUX, HEYMEHHUU Ha
OCHOBE TEOPETHUECKUX 3HAHUI penlaTh MPaKTUYECKUE 3a/adH.

8. IlepeyeHb OCHOBHOIi M JOMOJTHUTEIbHOM Y4eOHOIl TUTEPaTYPbl, HEOOXOAMMOIi /151 0CBOECHHS
AUCHUIIMHBI (MOAYJIs1)
8.1. OcHoBHas yyeOHas quTEpaTypa
1. Jlunmeitnas anredpa : coOopuuk 3amad / cocrapurenu JI. JI. Edumenxo, F0. H. Mcmatibutosa, 1. B.
®ponosa. — HoBocubupck : HoBocuOupckuii rocy1apCTBEHHBIN YHUBEPCUTET SKOHOMUKH U
ynpasienust «<HUHX», 2015. — 52 ¢. — ISBN 978-5-7014-0686-3. — TekcT : 31eKTpOHHBIH //
OnekrporHo-0momoTeunas cucrema IPR BOOKS : [caiiT]. — URL.:
http://www.iprbookshop.ru/87127.html
2. Jlxapanos I'.A., Kynubexos H.A. AnreOpa u Teopus umncedn, 4acth 1.-Maxaukana,2011.
3. Kypour A.T". Kypc Beiciueii anreopsl. — M., 2010 (1 nocnenyomye u3ganus).
4. ManbueB A.W. OcHoBbI TuHENHOU anreOpsl. —M, 2009 (1 nmocneayomuye u3JaHus).
5. Iepcros, C. B. Aanutudeckas reoMeTpHs U JIMHeWHas anredpa. MaTpuIisl ¥ CUCTEMBl ypaBHEHUH :
yuebHo-merouueckoe nocobue / C. B. IllepcroB. — Mocksa : M3natensckuii Jom MUCuC, 2015. — 17
c. — ISBN 978-5-87623-970-9. — Tekcr : 21eKTpOHHBIH // DeKTpoHHO-OnbIHoTeuHas cuctema [PR
BOOKS : [caiir]. — URL.: http://www.iprbookshop.ru/64171.html
6. J[IxaBanmoB I'.A., Tammmona IL.I., KasubekoB T.JI. OmpenenuTenu M CHCTEMBI JIMHEHHBIX ypaBHCHHN
(YuebHo-MeToMMUECKOE TTOCOOUE ISl MPOBEACHMS MIPAKTHUECKUX M Ja0OPaTOPHBIX 3aHATHH). — Maxaukaia,
2013.
7. AunreOpa. YriryOneHHBIH Kypce ¢ peIeHUSIMU U yKa3aHUsIMU : yuyeOHo-MeToqudeckoe nocoodue / H. /1.
3onotapéea, 0. A. Ilomos, B. B. Ca3zonos [u ap.] ; mox penaknueii M. B. ®enorosa. — 3-¢ u3g. —
Mockga : JIaboparopus 3nanuit, 2017. — 547 ¢. — ISBN 978-5-00101-530-7. — TekcT : 2eKTpOHHBIH //
DnekTponHo-oubnuoreyHas cucrema IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/89207.html
8. Anrebpa. OCHOBHOW KypC C pelleHNsiMU 1 yKasaHnamm : y4ebHo-meTogudeckoe nocobue / H. .
3onoTapéea, 0. A. MNonos, H. J1. CemeHaseBa, M. B. ®egoTtoB ; nog pegakumen M. B.
depnotoBa. — Mockea : JTabopaTtopusa 3HaHun, 2018. — 579 c. — ISBN 978-5-00101-622-9. —
TeKCT : aNeKTPOHHbIN // DnekTpoHHo-bubnmoTevHas cuctema IPR BOOKS : [canT]. — URL:
http://www.iprbookshop.ru/89214.htmi
8.2 JlonosiHNTeIbHAS YUeOHAs IUTEPATypa
Wnbun B.A., TTo3usk O.I'. Jluneitnas anre6pa. —M., 1978.
Kymnukos JI.5I. Anre6pa u Teopus unucen.-M., 1979.
Kypom A.T'. Anrebpandeckue ypaBHEHHs IPOU3BOJIBHBIX cTeneHei, «Hayka», M., 1975 T
JIanun E.C., EceeB A.E. Anrebpa u Teopus uucen. — M., 1978.
®dannees JI.K. Jlekiuu mo anrebpe. — M., 1984.
®dannees J1.K., N.C. Comunckuii. COopHUK 3a1a4 10 Beiciiei anredpe. — M., 1982.
uenepman JI.B., «C6.3amau mo anredpe 1 Teopuu drcem», « Beimmiimas mkomxa», MuHck, 1982 r.

Nogah~wpdhE

9. Ilepeuens pecypcoB HHGOPMAIHOHHO-TETEKOMMYHHKAIMOHHOH ceTH «IHTepHET», HEOOXOAMMBIX /IS 0CBOEHHSI
JOUCHUITHHBI (MOLYJIs1)

1) Bukuneaust http://ru.wikipedia.org/wiki

2) OGpazoBaTenbHBIH MaTeMaTHYECKU caliT « DKCIIOHEHTa»
http://www.exponenta.ru/educat/class/courses/student/ode/

3) Mup MaTeMaTH4YeCKUX ypaBHECHUN
http://eqworld.ipmnet.ru/ru/methods/meth-ode.htm

4) Allmath.ru . Bcs maTemaTuka B oTHOM MecTe!
http://www.allmath.ru/highermath/mathanalis/mathanalis30/mathanalis.htm
5) Maremaruueckoe Gropo. http://www.matburo.ru/ex_ma.php?pl=madiff
6) Www.mathedu.ru

7) www.libgen.info

8) «Kuura®ougy» http://www.knigafund.ru

9) «}Opaiit» www.biblio-online.ru
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http://www.exponenta.ru/educat/class/courses/student/ode/
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http://www.matburo.ru/ex_ma.php?p1=madiff
http://www.libgen.info/
http://www.knigafund.ru/
http://www.biblio-online.ru/

10) «Ai#byxe» www.lbooks.ru

10. MeToanyeckue yKa3aHus J1J1s1 00y4alOMIMXCS 110 OCBOCHMIO TUCIHILUIMHBI (MOYJIsT)

Jdnst u3ydeHHss Kypca CTylIeHTaM HEOOXOIMMO HCIOJIb30BaTh JIGKUMOHHBIH MaTepuan, y4eOHHKH |
yueOHbIE TOCOOMSI M3 CIIUCKA JIUTEPATypbl, CTaTbU M3 INEPHOJMYECKHUX H3JaHHH, pecypchl HH(GOPMAIMOHHO-
TEJIEKOMMYHUKAaLMOHHOU ceTH «IHTepHET»

Kpowme Toro, rienecoodpasHo UCTIONB30BaTh CICAYIONINE METOJMUECKAE MAaTEPHAIIBL:

BapuaHTBI KOHTPOIBHBIX PabOT U TECTOB.

3agaun A7l NPaKTHYECKUX 3aHATUI CaMOCTOATENbHOM paboTh
Pasparounblil MaTepual 11 NPAKTUUECKUX 3aHATHM.

3agaHust U1 TPOMEXYTOYHOTO M TEKYIIETO KOHTPOJISI 3HAHUH CTYJCHTOB.

DNEeKTPOHHYO 0633y JaHHBIX MO TUCIUIUIHHE.
PaGouwne TeTpaau CTyJeHTOB.

o gk whE

Jlsi TEOPETHYECKOTr0 W TPAKTUYECKOTO YCBOCHHUS JUCIHILIMHBI OOJBIIOC 3HAYCHHE
UMEET CaMOoCTOsiTeNbHasi padoTa CTYAEHTOB, KOTOpas MOXET OCYIIECTBIISATHCS CTYyIEHTAMHU
WH/IMBUYAIBHO U TI0J] PYKOBOJICTBOM TIPEIOIaBaTEIIsI.

CamocrosiTenpHast paboTa CTYJIEHTOB, PEIyCMOTPEHHAsT YICOHBIM IIJIAHOM B 00BEMe He
menee 50-70% oOmero koinM4ecTBa 4YacoB, HampaBieHa Ha Ooliee TIyOOKOe YCBOEHHE
U3y4aeMoro Kypca, (hOpMUpOBaHHE HABBIKOB HCCIEIOBATEIbCKOW PAOOThI U OPHUCHTUPOBAHHE
CTYACHTOB Ha YMCHHUC ITPUMCHATH TCOPCTUYCCKNEC 3HAHNA Ha IIPAKTUKEC.

Jlns ycnemHoro ocBoeHus: yueOHoOro matepuania Kypca « Anredpa» TpeOyroTcsi cucTeMaTudeckas

pa60Ta o H3Y4YCHUIO J'IeKI_[I/Iﬁ u peKOMCHI[yeMOfI JIATCPATYPhI, PCHICHUIO NOMAIIHUX 3a4ad U
AOMAIIHUX KOHTPOJbHBIX pa60T, a TaK’)K€C aKTUBHOC Y4aCTUC B pa60Te MMPAaKTUICCKUX 3aHATHH.

ITokazaTeneM OCBOCHHS MaTepuajia CIHIYKHUT YCICHIHOC PCHICHUC 3aAad IpCeAjlaracMbIX

JIOMalTHUX KOHTPOJBHBIX PAOOT ¥ BBINOJHCHHE ayJAUTOPHBIX CAMOCTOSATEIBHBIX U KOHTPOJIBHBIX
pabor.

B kaugectBe OLCHOYHBIX CPECACTB HpOFpaMMOﬁ JAUCHUIINIMHBI TPEAYCMAaTPUBACTCA:

® TeKyIIUi KOHTPOJIb (ayAUTOPHBIE KOHTPOJIbHBIE PAa0OThI, JOMAIIIHUE 3a/1aHUs).
® [IPOMEKYTOYHBIN KOHTPOJIb.
Dopmvl mekyuje2o, NPOMeAHCYmouHo20 U UMo206020 KOHMPOJIA.

Texywuti konmponw.

- CamocTosTenbHbIe PabOTHI

- UenuBuyanpHbIC 3a0aHMS

- Onpoc CTyJIEHTOB
IIpomedicymounsiit KOHMPOIL:

- KontponsHas padota mo Kypcy
Hmozcosblii koHmponw:

- 9K3aMEH

Kpurepuu ouenox

B ocHoOBe olI€HKH 3HAHMII 10 NpeaAMCETY JICKaT CICAYIOIHNE OCHOBHBIC Tpe6OBaHI/I5{I
— OCBOCHHUEC BCCX pas3/I€JI0B TCOPETUUYCCKOI0 Kypca InmporpaMMmal;
— YMCHUC NPHUMCHATH MOJTYUYCHHBIC 3HAHU K PCIICHNUIO KOHKPCTHBIX 3a/1ay.

OTBeT 3aciyXUBAET OMAUYHOU OYEHKU, CIN SK3aMEHYEMbI MOKa3bIBA€T 3HAHUS, B
MOJTHOM CTETeHH, OTBEYAIONIHE TMPEABSIBISIEMbIM K OTBETY TPEOOBAaHUSAM: 3TO TpeOOBaHHE
OCHOBHBIX TOHSITHI W TIPUEMOB perieHus 3aaad. OTIuYHAas OI[eHKa XapaKTepHu3yeT CBOOOIHYIO
OpPHUEHTAIMIO JK3aMeHyemMoro B mpeamere. OTBeTbI Ha BONPOCH, B TOM YHCIE U
JOTIOTHUTETIbHBIC, TOJKHBI O0OHAPYKMBATh YBEPEHHOE BJaJIEHHE TEPMHUHOJIOTHEH, OCHOBHBIMH
YMEHHUSIMH ¥ HaBBIKAMHU.
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http://www.ibooks.ru/

Xopowasa ouyenka XapakTepu3zyeT TOT OTBET, KOTOPbIM HE B TMOJHOW CTENECHU
YJIOBJIETBOPSIET BBIIICNIEPEUUCICHHBIM KPUTEPUSAM, OJHAKO, SK3aMEHYEeMBbli O0OHapy>KHBaeT
poYHbIe 3HaHUS B 00beMe Kypca. OTBET JOKEH OBbITh JOCTATOYHO apryMEHTHPOBAH, BOIPOCHI
rJ1yOOKO U OCMBICIIEHHO U3JI0KEHBI.

OueHka «yooenemeopumensHoy BBHICTABISETCS 32 TO, YTO OTBET HSK3aMEHYEMOTro
COOTHOCHUTCA C OCHOBHBIMU TpCGOBaHI/IHMI/I, T.C. UMCIOTCAd B BUAY TBCPAbIC 3HAHUA B 06'b€Me
y4eOHOIM mporpaMmbl M yMEHHE BIAJETh TEPMHUHOJIOTHEH. YOBJIETBOpUTEIbHAS OILICHKA
BBICTABJISICTCA 3a 3HAHUC B LICJIOM, OAHAKO, OTACIIBHLIC ACTAJIM MOT'YT 6BITB YIOYHIICHBI.

Heyooenemeopumenvnasa oyenka BHICTABISETCS, €CIIM OTBET HE YJOBJIETBOPSIET XOTS
OBl OIHOMY H3 Tpe60BaHI/II71 HJIM OTCYTCTBYIOT 3HAHUSA OCHOBHBIX HOHATHHI U MCTOOOB PCIICHUA
3ajad.

11.11epeyenb MHGPOPMALHOHHBIX TEXHOJIOTHH, UCIOJb3yeMbIX IPH OCYIIECTBJIECHUHU
0o0pa3oBaTe/IbHOIO TMpolecca MO0 JUCHUILIMHE (MOAYJIK), BKJIKYasA IepevyeHb
NMPOrpaMMHOI0 ofecrniedeHus1 1 HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. OnekTpoHHass OuOnMOTEeKa Kypca, KOHCHEKTHI JIGKIWH, 3aJaHds s
MPAKTUYECKUX 3aHITHA M CAMOCTOATEIbHOW paboThl, BapUaHThl TECTOBBIX 3aJaHUN Jis
MPOBEPKU TEKYIIMX M OCTATOYHBIX 3HAHWM CTYACHTOB, BAPUAHTHI 3aJaHUN IJIsi TEKYIIETO U
MIPOMEKYTOUYHOTO KOHTPOJIS 3HAHUN 00yJarOIIuXCsI

2. KommnberotepHoe u MmynsTuMeauitHoe o6opynoBanue AT TIY.
3. Metoanyeckre peKOMEHIAINH 110 H3YYCHUIO JUCIUTUINHBIL.
12. Onuncanue MaTepuaIbLHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM 1JIs1

OCYHIECTBJICHUA oﬁpasonaTenbﬂoro nmpouecca mo 1MCuuIinue (MO)]y.TIlO)

I[JI?I MMPOBCACHUA JICKIIMOHHBIX MW IPAKTUYCCKUX 3aHATUH HMEIOTCS ayauTopuu,
OCHAIlICHHBIC BCeH HeO6XOHHMOﬁ MeOEIBI0 U HHBCHTApPECM. I[J'IH OTACIBHBIX 3aHATUHN ayJuTOpun
OCHAUICHBI IIPOCKTOPOM, HOyT6y1(OM N UHTCPAKTUBHBIM 3KpPAaHOM IJId ACMOHCTpalun CﬂaﬁILOB u
T.II.
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