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1. OEJX OCBOEHHUA JUCHUITJIMHBI

LensaMu 0OCBOCHUS AUCIUITIMHEI "BEeKTOPHBIA M MATPUYHBIN aHanu3" SBIISIOTCS:

1. [Ipuobperenue 3HAHHSI, YMEHHS M HABBIKOB, 00€CIEUMBAIOIIUX JAOCTHIKEHUE IEeJIeH OCHOBHOMN
o0pa3oBaTeabHOM MPOorpamMmMbl IO HaNpaBlIeHUIO «PagloTeXHUKaY.

2. [loaroroBky B 006s1aCTH PaIMOTEXHUKU U MHPOTEICKOMMYHHUKALMMA ISl pEUIeHHUs 3a/1a4 CO3JaHus
HOBOMW U COBEPLICHCTBOBAHKS CYLIECTBYIOLIEH NIEPEeNAIONIed pafHuOTEXHUKU U TEXHOJIOTUH.

3. O3HaKOMJIEHUS C COBPEMEHHON METOI0JIOTHEN HAYYHO-TEXHUUYECKOTO TBOPYECTBA.

4. TloaroToBKa /ISl HCMOMB30BAHUS PAAMOTEXHUYECKUX 3HAHUHU NP PElICHUH MPAKTUYECKUX 3a7ay
10 pa3pabOTKe U HKCILTyaTallud CUCTEM, YCTPOHCTB U KOMILJIEKCOB PaTHOTEXHUYECKOTO MTPODUIISL.

2. MECTO JUCHHUIVIMHBI B CTPYKTYPE OIIOII BO

JuctunmuHa «BekTopHBIH W MaTpUYHBIA aHAIM3» OTHOCUTCS K BapuaruBHod wactu. J{ucuum-
ruinHa 1o Beidopy (b1.B.JIB.2.1).

B3aumoceass ¢ Opyzumu oucyunaunamu

JucnummmHa «BekTopHbI 1 MaTpUYHBIH aHAU3» HEMOCPEICTBEHHO CBsI3aHa C AUCUUIUIMHAMU
T'YMaHHTApHOTO, ECTECTBEHHOHAYYHOTO M MaTeMaTHUecKoro nukia («Boicimas MatemaTHKay). 3HaHHS
MOJIyYeHHBIE MIPH U3YYEHHH Kypca HEOOXOJIUMBI MPU U3YYEHHH CIEAYIOIUX AUCLUILIIMH: «DJIEKTPO-
nuHamukay, « Teopus noss», «Ycrpoiiecrea CBY» u np.

3. KOMIIETEHIHU OBYYAIOUEI'OCS, POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUA TUCHUITJIMHBI (MOY JIS)

B pesyiprare OCBOCHHS NUCIMILIMHBI «BEKTOPHBI W MaTpUYHBIH aHATIU3» OOYYaIOLIHHCS OJIKEH
obnanare cneayrouMu npodeccunonaibabiMu komnerenuusivu (OK u I1K):
® CrOCOOHOCTBIO K caMOOpraHm3auiy 1 camooOpazoBanuio (OK-7);

®  CIIOCOOHOCTBHIO BBISIBIISITH €CTECTBEHHOHAYYHYIO CYIITHOCTB IPOOJIeM, BO3HHKAOIIMX B X0/1e podec-
CHOHAJILHOM JIeATEIbHOCTH, MPUBJIEKATh WX U1 PELIeHHs] COOTBETCTBYIOLLMH (DH3UKO-

maremarndeckuii annapar (OIK-2);

B pe3ynbrare 0CBOCHHUS TUCHUIIIMHBI 00YyUYaIOLMHCS JOKEH JIEMOHCTPUPOBATh CIECAYIOILUE PE3Yilb-
TaTbl 00pa30BaHM:
3HAaTB: OCYILIECTBIIATH TIOUCK, XpaHEHHE, 00padOTKY U aHATN3 HH(POPMALIMU U3 pa3IMYHbIX HCTOYHH-
KOB U 0a3 TaHHBIX, [IPEJCTABJIATE €€ B TpedyeMoM (popmare ¢ UCTIOIb30BaHHEM HH(POPMALIMOHHBIX,
KOMIIBIOTEPHBIX U ceTeBbIX TexHosnorui (OI1K-6).
YMmerb: paboTaTh B KOJIJIEKTHBE TOJIEPAHTHO BOCIPUHUMAS COLIMATIbHBIE U KYJIBTYPHBIE pa3InYHs
(OK-6). BBISBIISATH €CTECTBEHHYIO CYITHOCTH MPo0JIeM, BO3HUKAIOLIMUX B X0/1€ MPO(eCCHOHAIBHOM JIe-
ATEJILHOCTH, MTPUBJIEKATH JJIS1 UX PElIEHUS] COOTBETCTBYIOLIUX
¢pusuko-maremariueckuii annapat (OI1K-2). BeimonHsaTe MaTeMaTH4ecKoe MOJEINPOBAHUE OOBEKTOB
¥ [IPOLIECCOB 10 THIIOBBIM METOIMKAM, B TOM YHCJIE C UCTI0JIb30BAHUEM CTAHJAPTHBIX NTAKETOB MpPH-
knaaneix nporpamm (ITK-1).
Baazers: HaBpIKaMH pabOTHI ¢ KOMITLIOTEPOM, METOIaMHM HH(POPMAIIMOHHBIX TEXHOJIOTHH, COOII0AaTh
OCHOBHBIE TpeOoBaHus1 HHPpopmMannoHHo# 6ezonacHocTH (OITK-9).



4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOJYJISA)

O61mas Tpy10eMKOCTh JUCLUILTHHBI COCTABIISAET 6 3a4ETHBIX eHHHUIL, 216 Jacos.

Tabmna 2.
Bunel yue6HO# paboThl, BKIO- | O6BEM
Yasi CaMOCTOSITeNIbHYIO paboT 4e0-
YIOP Y17 . ®opmsl Te-
CTYEHTOB HOH pa-
KyILEro KoH-
U TPyJIOEMKOCTH (B yacax 60THI,
< TpoJis ycre-
= C IIpH-
5 = = BAEMOCTH
e ) = & MeHe-
3 = = o (no Heodensim
No Paznen (Tema) 3 ) 2l Q| e HUEM
2 o = 8 | 3 cemecmpa,),
/o JUCLHUTUTHHBI & = - ™ o B A.| MHTEp-
g 5 S| g g124 o & opma mpo-
g = g aKTUB- o
o < = Tl & | = MEXyTOUYHOU
s 5| 9| &| &g ©O| 5| HEX
= 5 & | = 9 < aTTeCTalluu
= s | o METO/I0B
= | (no cemecm-
g0 8 (B yacax
o < / (y) paM)
= = 0

1. | Henu aucuumiuHel U 3a- | 3| 1 2 2 2 2/50
naun Baenenuwe. 3Haue-
HHE U MecTO Kypca. Oc-
HOBHBIE IIOHSTHSI U Tep-
MUHBI. Uctopuueckas
CIIpaBKa.

2. | OcHOBBI BeKTOpHO# an- | 3| 2.3 4 6 8 2/20
reOpbl. Cl0XKeHue U BbI-
YHUTaHHE BEKTOPOB.
YMHOXXEHHE Ha CKaJsIp.
Pa3zoxeHue BEKTOpPOB.
CkansipHoe, BEKTOPHOE U
CMELIaHHOE [TPOU3BeIe-
HUe BEeKTOpoB. Pacnpe-
JeJICHUE CKOPOCTEN NpHU
BpalllEHUU TBEPIOTO Te-
na.

3. | JuddepennupoBanue 3145 4 2 8 2/33
BekTopa. CkayisipHOE 10-
7€ ¥ ero rpaJueHT.

CpoiicTBa rpajueHTa.

4. | BexropHoe mosne. Bek- 316,7 4 4 11 2/25 PeiiTunr koH-
TOpHbIE THHUHM. [ToTOK Tposb Nel
BEKTOpPHOTO noutst. J{u-

BepreHuus. Teopema
Octporpaackoro-I"aycca.

5. | JluHeiHbI# UHTETpAT U 3189 4 2 12 2/33

[UPKYJISLHUST BEKTOPA.
Buxpp BEKTOPHOIO MOJISI.
CpoiicTBa Buxps. Teope-

ma CTokca.




Omneparop ['amuibTOHA.
Jubdepernnanpabie
OIepaTopbl BTOPOTO MO-
psiaKa.

10

2/33

[TorenuuanpHOE
BEKTOPHOE TI0JIE.
VYpaBuenus Jlannaca u
Ilyaccona.

11

1/25

PedAiTUHr KOH-
TpoJib Ne2

KpuBonuneitubie koop-
muHaThl. Koo duuueHTs
Jlame. Beiparkenust st
BEKTOPHBIX OIIEPAaTOPOB
B KPUBOJIMHEUHBIX KOOP-
nuHatax. Cepuueckue
U [IUJIHHIPUYECKUE KO-
OpAMHATHIL.

12,13

2/20

VYpaBueHust MakcBeiia u
UCIIOJIB30BaHUE BEKTOP-
HOT'O aHaJIN3a Mpu UX
PELICHHH.

14

2/50

10.

[Monstue marpun. [eii-
CTBHSI C MaTpUIIAMH.
Envnuunas u o6parnas
MaTpuisl. CHMMeTpUy-
Hbl€, OPTOTOHAJIBHBIE,
YHUTapHbIE MaTPHUIIBIL.

15,16

4/50

11.

Paznoxenus matpui B
IPOM3BEICHUE Tpe-
YrOJbHBIX MaTpull. Mart-
pPHYHbIE MHOTOYIEHBI.
XapakTepucTHYEeCKHE
YUCiIa U COOCTBEHHBIE
BEKTOpBI MaTpuil. J(ua-
roHanbHas popma mart-
pui. XopnaHosa u 1py-
rue GopMBl MATPHIIL.

17

2/50

PeliTUHT KOH-
Tposib Ne3

12.

bununeiinsle u KkBaapa-
THYHBIE (POPMBL. DpMH-
ToBBI (hopMmel. [IpeoOpa-
30BaHUs KBAJIPaTUYHbIX
¥ SPMUTOBBIX (hOpM.

18

12

2/100

Utor 3 cemectpa

36

36

99

25/35

DK3aMeH




NMPAKTUYECKUE 3AHATHUA

[Tpu npoBeeHNH MPAKTHUECKUX 3aHATHH OCHOBHBIMH 3a[1a4yaMH SIBJISIIOTCSL:
1. 3akperieHHe TEOPETHYECKOIO Kypca.
2. IlpuobpereHue NpaKTUYECKHX HABLIKOB.

Tembl npakmuueckux 3aHAmMu

No TEMA Kon-Bo yacos
1. | Ckassip u BeKTOpA. 2
OCHOBHBIE NTOHSTHS.
2. | IIpoekuuu BEKTOpa Ha OCH B JI€KaPTOBOM CHCTEME 2
KOOpIHHAT.
YMHOXEHHE Ha CKaJIsp.
CnoxeHue U BEIYUTAHUE BEKTOPOB.
3. | M3o0paxeHne CKaIIPHBIX H BEKTOPHBIX MOJICH. 2
4, | CxansipHO€ IPOU3BEACHUE BEKTOPOB. 2
BekTopHOE MpOU3BEICHHE BEKTOPOB.
CMelanHoe MPON3BEIEHUE BEKTOPOB.
5. | ITotok BexTopa. Teopema "aycca-OcTporpaiackoro. 2
6. | JluBepreHus BEKTOpA. 2
7. | Hupkynsnus BEKTOpa 110 KOHTOPY. 2
Teopema Crtokca.
8. | Porop BekTopa. 2
9. | I'pagueHT ckalsipHOTO MOJIS. 2
10. | Juddepenunanbuble onepaTopbl BTOPOTO MOpPsiIKa. 2
Omneparop Jlannaca.
11. | ToxaecTBa BEKTOPHOI'O aHAJIM3a. 2
12. | KpuBonuHnenHble KOOPIMHATEHI. 2
13. | Koaddumuents! Jlame. 2
14. | BekropHble onepaTopsl B UKIMYECKOH U chepudecKkoit cu- 2
cTeMax KOOpAMHAT.
15. | Marpuiisl. OCHOBHBIE IIOHATHSL. 2
DopMBI MaTpHIL
16. | [lopsimox u panr MaTpuL. OnpeneauTey. 2
BhIuuciieHue onpeaesuTeien.
17. | CnoxeHue 1 YMHOXKEHUE MATPHII. 2
18. | O6patHble MaTpulbl. CrIOCOOB! BHIYUCIIEHHS. 2
Bceero 36




5. OBPA3OBATEJIBHBIE TEXHOJIOTI' A
S.1. AKTHBHBIE H HHTePAKTHBHbBIE (POPMBI 00yUeHHUs

C wenbro GopmMupoBaHHS M pa3BUTHs NPOGECCHOHATBHBIX HABBHIKOB CTYAEHTOB B y4eOHOM
IPOIIECCEe MCIOJB3YOTCS aKTHBHBIE U MHTEPAKTUBHBbIE (OPMBI MPOBEICHHS 3aHATUHM B COYETAHUH C
BHEAyIUTOPHO# pabOTOM: (ImpakTHYecKHe pabOThI, KOHTPOJIbHBIE ayAUTOPHBIE PAOOTHI, HHIUBHIYAb-
HbIe IoMalHUe paboThl). OObeM 3aHATHI, IPOBOAUMBIX B HHTEPAKTUBHBIX (popmax, 25 yacos/36%.
5.2. CamocTosiTesibHAsI paboTa CTYAEHTOB

CamocrosTenbHas  (BHeayqMTOpHas) paboTa  CTYJEHTOB  BK/IIOYAET  3aKpEILIEHHE
TEOPETHYECKOro MaTepuasa pu NOArOTOBKE K NPAKTHYECKHM paboTaM, a TaKXKe [PU BBIIOJIHEHUH
MHIMBUIYAIbHOM JloMalIHel paboTel. OCHOBA CaMOCTOSITENIBHON paboThl — H3ydYEHHE JIMTEPATYPhI
10 PEKOMEH/IOBAHHBIM UCTOYHHKAM U KOHCIIEKTY JIEKIIHMH.

5.3. MyabTUMeUiiHbIE TEXHOJIOTHH 00yYeHHst

Bee jieKuuMOHHbBIE 3aHATUS TPOBOAATCS B BUAE NPE3CHTALMH B MYJIbTHMEIMAHON ayIUTOPHH C
HCIIOJIL30BAaHMEM KOMIIBIOTEPHOIO MPOEKTOpa M IpenactaBieHueM oT 10 mo 20 ciaaligoB 1o KaxIoH
nexuuy. CTyneHTaM MpeaoCcTaBIIsieTesi KOMIBIOTEPHBIM Kype JIEKIHH.

5.4. Jlekuuyn npuraameHHbIX CEUHATNCTOB

B pamkax yueOHoro xypca «BeKTOpHBIH M MaTpHYHBIH aHATH3» IPEAYCMOTPEHBI BCTPEUH €
IPEACTABUTENAMH POCCUMCKUX U 3apyOeKHBIX KOMIAHWH, BBICTYIUIEHUS M JIEKIUH CIIELUAIUCTOB, B
YaCTHOCTH:

e Jlokropa pu3uKo-MaTeMaTHUeCKuX Hayk, npodeccopa PAHXul'C (r.Biragumup) B.I'. Pay
e JlokTOpa TEXHMUYECKHMX HayK, podeccopa, 3aB. Kadenpoit MOU (r.Mocksa) B.I'. Kapramiesa
5.5. PeiiTunroBas cucrema od0y4eHust

PelTHHI-KOHTPOJIb IPOBOJUTCS TPU pasa 3a ceMectp. OH mpemnoaraeT OLeHKY
CYMMAapHBIX 0aJljIoB 110 CJIENYIOLIMM COCTABIISIIOLIMM: aKTHBHOCTh Ha KOHTPOJIbHBIX 3aHSITHSIX

Ka4y€CTBO BBIITOJIHCHHUS JOMAITHHUX pCﬁTHHFOBbIX 3aJlaHUuM U IMPAKTHYCCKUX p2160T.



6. OHEHOYHBIE CPEJICTBA JJIs1 TEKYHWEI'O KOHTPOJIA YCIIEBAEMOCTH,
MMPOMEKYTOYHOM ATTECTALIMU MO UTOT'AM OCBOEHMUSI JUCLHUIIIUHDI

6.1. Bonipoch! 1J1s1 peHTHHI—KOHTPOJIsI Ha 3 ceMecTp
PeliTHHr—KOHTpPOJIBL Nel.
1. Otnuuue ckanspa OT BEKTOPA.
2. YMHOXEHHe CKajsipa Ha CKaJsp.
3.YMHOXEHHE BEKTOPA Ha CKajsp.
4, HaxoxaeHue NMpoeKLMH BEKTOpa Ha COOTBETCTBYIOLLYK) KOOPAHHATHYHO OCb.
5. CkansipHOe MpoU3BeIeHHE BEKTOPOB.
6. BekTopHOE Npou3BeIeHHE BEKTOPOB.
7. HaxoxxaeHue npou3BOAHON OT BEKTOPHOH (PYHKLMH M0 CKAJIAPHOMY apryMEHTY.
8. 'panueHT.
9. Hanpasnenue rpaqueHTa U SKBUMOTEHLHAIBbHBIX NOBEPXHOCTEM.
10. I'pagueHT cymmbl pyHKLHH.
11. BekTOopHbI€ JTUHHUM.
12. [loToK BEKTOPHOIO MOJI.

PeldiTHHI—KOHTPOJIb Ne2.
1. JIuBepreHuus OT BEKTOPHOH (PyHKLIMH.
. Teopema ["aycca-OcTporpaackoro.
. Hupkynsauus BekTopa.
. PoTop (BUXpb) BEKTOPHOrO MoJid.
. Potop ot pe3ynbrara, oGpasyrouierocs B pe3y/ibTaTe BbIYMCIEHHs IPaJMEeHTa.
. PoTop oT pe3ynbrara, oOpasyrolierocs B pe3ybTare BHIYMCIEHHUs AUBEPreHHH.
. ['pagueHT oT pesyabTara, 00pa3yloLIerocs B pe3yibTaTe BbIYMCIIEHHS pOTOpa.
. JInBepreHuus oT pe3yibTaTa, 00pa3yroLLEerocs B pe3y/ibTaTe BbIYHUCIIEHHS POTOPA.
9. ConeHoupanbHoeE MOJeE.
10. Teopema Crokca.
11. Oneparop I"'amunbTOHA.
12.IToTeHUMANIBHOE BEKTOPHOE MOJIE.

(e BN e QT I VS B S

PeliTHHr—KOHTPOJIb Ne3.
. KpuBonuHeliHble KOOPIHHATHI.
. Koadduuuentsi Jlame.
. KoopauHaTHble MOBEPXHOCTH B ChepuUecKoil cucTeme KOOPAMHAT.
. KoopauHaTHble MOBEPXHOCTH B LIMIMHAPHYECKOH CHCTEME KOOPIMHAT.
. KoopauHaTHbie IMHUK B c(hepHUUECKON CHCTEME KOOPAHHAT.
. KoopuHaTHbl€ JIMHUH B LIWJIMHAPHUYECKON CUCTEME KOOP/MHAT.
. CnoxeHue MaTpHLL.
. YMHO)K€HHE MaTpHL.
. Enunuunas marpuua.
0.CobcTBeHHbIE BEKTOpPA MAaTPHLIBI.

— O 0 O\ WL Wi~



6.2. Bonpochl K 3k3aMeHy

1 OCHOBHbIE ONPeeIeHHs] BEKTOPHOIO aHajln3a.

2 JlBepreHuus BEKTOPHOIo MoJis.

1 [Tpou3BoHAs BEKTOPA MO CKAJIIPHOMY apryMEHTY.

2 BbiBoz (OpMyibl AHBEPreHMH B KOOPAMHATHOH (opme.

1 MexaHHuecKoe 3Ha4eHHe NPOU3BOJHOM BEKTOpA.

2 CBoiicTBa AMBEPreHLHH.

1 CkaJiipHO€ MPOU3BEACHHE BEKTOPOB H €r0 CBOMCTBA.

2 Teopema ["aycca — OcTporpaackoro (C BbIBOAOM).

1 BekTopHoe npoH3BeleHHE U €ro CBOMCTBA.

2 BekTopHble TpyOKH.

1 CMeLuaHHOE NPOoU3BEAEHHE U Ap. GOPMYJibl BEKTOPHOIO aHAJIM3a.

2 L{MpKysiLus BEKTOpA.

1 [Tnowmane, Kak BEKTOP.

2 Porop.

1 KacarenbHasl, €€ e1MHUYHbIH BEKTOP H YpaBHEHHE.

2 BeiBoa hopMyJibl poTOpa 4epe3 MpOeKLMH.

1 Hopwmasb, ri1aBHas HopMajlb U HOpMaJjibHas MJIOCKOCTb.

2 CoiicTBa poTopa.

1 KpuBusHa.

2 Teopema CTokca (C 0Ka3aTEILCTBOM).

1 CrnpsiMasitolias IoCKOCTb.

2 Cnenctsust U3 Teopembl CTOKCA.

1 ConpuKacaroascs I0CKOCTh.

2 Onepatop ["amuibTOHA.

1 buHopmaib.

2 CaoiicTBa oneparopa ["'amMusbTOHa.

1 Kpyuenue.

2 IToteHuManbHoe BekTopHOoe nosie. YpaBHeHue Ilyaccona.

1 TpeyronbHuk Ppene.

2 KpusonuHeiinbie koopauHatsl. Koadduumentsr Jlame. O61mit BU1 BEKTOPHBIX (GyHKLHHA
B KPUBOJIMHEHMHBIX KOOpAMHATAX

1 Pa3znoskeHne BEKTOPOB CKOPOCTH M YCKOPEHHS Ha KacaTelibHYH0 1
HOPMaJIbHYIO COCTaBJIAIOLLHE.

2 Cdepryeckne KOOPAHHATBI U BEKTOPHbIE PYHKLIMH B HHX.

1 [ToBepXHOCTH YPOBHS M ITPAJMEHT CKaJISPHOrO MOJIsl.

2 L{MIMHApHYECKHE KOOPAMHATBI U BEKTOPHbIE QYHKLWH B HUX.




1 ColicTBa rpaaueHTa.

2 OcHOBHbIE BUIbl MATPHLL M ACHCTBUN HAZl HUMM.

1 BekTopHble JTUHHH.

CaoiicTa maTpuLy

1 [ToTok BekTOpHOro noss

2 CobceTBeHHble BEKTOPbI M COOCTBEHHBIE Yhc/a MaTpuLl. Pasnoskenus marpuil.

6.3. Tectsl past kourpoas CPC no aucumniune.

TECT 1

1.Ckaasip oT BeKTOpA OTIHYAETCH:

- Hanpasnenuem

- Tem, uTo He UmeeT HanpaBieHUs*

- [locTosiHHOM AJIMHOM

- MaremaTnueckoi onepaumei, ¢ NOMOLLBIO KOTOPOHM OH MOJTydeH

2. YMHOKeHHE CKANAPA HA CKAJAP — ITO:

- CkanspHoe npousBeaeHue

- BextopHoe npousBeaeHue

- Apudmernueckoe npousseaeHue*

3.YMHOKEeHHEe BEKTOPA HA CKAJISIP — ITO:

- CkanspHoe npousBeaeHue

- BekropHoe npousseaenue

- Apudmernueckoe npousseaeHue*

4. Yro6b1 HAHTH NPOEKUHI0 BEKTOPA HA COOTBETCTBYIOIIYI0 KOOPAHHATHYIO 0Ch, HEOOXOANMO:
- BekTop yMHOXHTB CKaIipHO HAa COOTBETCTBYIOLUMH OpT*

- BekTop YMHOXMTb BEKTOPHO Ha COOTBETCTBYIOLMH OPT

- BexTop ¢105KHTb € COOTBETCTBYIOLMM OPTOM

- Bextop nosepHyTh 10 COBMageHMsi ¢ COOTBETCTBYIOLLMM OPTOM

S. CkansipHoe npousBeeHHe BEKTOPOB MOPOKAAET:

- Ckanap*

- Bekrop

- OauH U3 opTOB

6. BexTopHoe npon3BeaeHne BEKTOPOB NOPOKIAET:

- Ckansip

- Bekrop*

- OuH U3 opTOB

7. lna HAXOXKAeHUs1 NPOH3BOIHOI OT BEKTOPHOH (YHKIUHH N0 CKAJISIPHOMY APryMEHTY HY/KHO:
- Haiitu npousBoaHble OT ero npoekuuii*

- Mcnonp3oBatk ckanspHoe npousseaeHue

- HakiTi npon3sBoaHyto oT MOy BEKTOPHOM (YHKLHH

- [lpeaBapuTenbHO NPOBEPHTD, CYLIECTBYET JIM MHTErpail OT 3TOH BEKTOPHOH (hYHKLMH
8. I'paaeHT — 3TO XapaKTePUCTHKA:

- nddepeHunpyeMocTi BeKTOpHOM GyHKLMH

- XapaKTepuCcTHKA CKOPOCTH U3MEHEHHSsI CKasIipHOM pyHKUMK*

- XapaKTepucTHKa, OTHOCSLLASCA K CBOMCTBaM BEKTOPHOM (pyHKLIMH

- [Ipoekums BeKTOpHOH (hyHKLIMM Ha BBIOPAHHYIO KOOPAHHATHYIO OCh
9. Hanpap.jienne rpaiHeHTa H YKBHNOTEHUHAILHBIX I0BEPXHOCTEIH:
- Hukak He cBsizaHbl

- HanpagieHbl noa onpeneseHHbiM YIiioM, B KOHKPETHOM Cllyyae 3aBUCSILUUM OT BUAA (PYHKLIMH, OT KOTOPO#H
HAaXOAMTCS FPAAMEHT

- Beerna B3anMHO nepneHanuKyasipHb*

- Beerna B3anMHoO napasinesnbHbl



10. I'paagueHT cyMMbl QYyHKUHH paBeH:

- [Ipou3BeIeHUIO IPAAMEHTOB OT 3TUX QYHKUHMH

- [lpuHKUMaeT HeonpeeIeHHOe 3HaUeHHH

- MoskeT 6bITh HalIEH TONBKO U1 HEKOTOPbIX BUI0B (DYHKLIMH

- PaBeH cyMMe rpaiMeHTOB OT 3THX (yHKUMH*

- Papen npou3BeaeHUIO OAHON U3 3THX (YHKLMI Ha FPAJIMEHT OT ApYroH

11. BekTopHble JHHHH — ITO:

- JIuHMU, B KaXKOM TOYKE KOTOPBIX HAMpaBleHHe BEKTOPHOH (yHKLMH COBMAgaeT ¢ HarpaB/IeHUEM KacaTellb-
HOM*

- JIunuu, neprneHaAMKyISpHbIE HAMPABIEHUIO FPaIMEHTa B IAHHON TOUYKe

- JIuHuH, nepecekarolrecs B pacCMaTpUBAEMOM TOUKe

- JIuH1HK, KOTOpbIE MOTYT ObITb MOYUYEHbI TOJbKO MPUMEHEHHEM ONepaL rpajueHTa
12. IToTOK BEKTOPHOIO MOJIsA — 3TO:

- COBOKYMHOCTb 3HAU€HHUii BEKTOPHOTO M0/ B pacCMaTpUBaeMoM o0beme

- CKOpOCTb M3MEHEHHMs 10 BPEMEHH 3HaYE€HHH BEKTOPHOTO MOJis

- Unrerpan no paccMatpiBaeMoil MoBepXHOCTH™®

- MakcuManbHas CKOpOCTb H3MEHEHHS! BEKTOPHOTO MOJIS B0JIb BEKTOPHOM JIMHHH

TECT 2

1.luBepreHuusi OT BeKTOPHOH QYHKIHMH — 3TO:

- [IpousBoaHas oT rpaaueHTa

- XapakTepuCTHKA CKOPOCTH MPOU3BO/ICTBA BEKTOPHOIO Mo ™

- [ToHATHE OTHOCHUTCS HE K BEKTOPHBIM, @ K CKaJISAPHBIM (PyHKLIMAM
- XapakTepucTHKa KPHBH3HbI BEKTOPHBIX CHJIOBBIX JIMHUH

2.Teopema I'aycca-OcTporpaackoro yCTaHABJIHBAET CBSA3b MEKIY:

- FPaIMeHTOM W AWBEpPreHLM1emnL noaen

- MOTOKOM BEKTOPHOIO MOJISl U IPaIMEHTOM

- HHTErpajioM Mo 06beMy OT IpaHeHTa H MOTOKOM BEKTOPHOTO MOJIsl Yepe3 MOBEPXHOCTh, OrPaHUUHBAIOLLYIO
o0beM

- MHTETrpaJioM no o61:emy OT JUBEPIreHUHUH U MOTOKOM BEKTOPHOIrO MOJig Yepe3 NOBEPXHOCTD, OrpaHH4MBaroOLyrO
06bem*

- UHTETrpaJIoM 1no o6bemy OT AUBEPreHUUH U HHTEHCHUBHOCTbLIO CWJIOBbIX JIMHUH B 3TOM obbeme

3.IlupkyJasinusi BEKTOpa — 3TO:

- JIMHENHBIH UHTErpaJl Mo 3aJaHHOH TPAeKTOPHH MPOU3BOJIBHOTO BUAA

- IMHEeHHBII MHTErpaJ 10 3aMKHYTON TPaeKTOpHU™

- nepeMeLIeH e 10 BEKTOPHOH JIMHUK B COOTBETCTBHH C HAMpaBICHHEM BEKTOPA

- IPOK3BOZIHAS OT BEKTOPHOM (PyHKLMHM, paccMaTpyBaemMas Ha 3alaHHOM y4acTke KPUBOJMHEHHOH TPACKTOPHH

4.Potop (BHXpb) BEKTOPHOIO MOJIsA — 3TO!

LIEHTP 3aMKHYTOH BEKTOPHOM JINHUH

MaremMaTHuecKas onepatus, onpezesstomas GpakT 3aMKHyTOCTH BEKTOPHON JIMHUH

MJIOIIA/b, OrPAHMYEHHAs 3aMKHYTOH BEKTOPHON CHIIOBO# JIMHHEH

MaTemMaTH4ecKas orepaius, oOpaTHas onepauuy BbIYUCICHHUS JUBEPreHIHH

- MaTeMaTH4ecKas orepauus, oOpaTHas onepaluru BbIUMCICHHS rpalMeHTa

- MaTemMaTHyeckas ornepatus, onpezessemas npeie/bHbIM OTHOLICHHEM LIMPKYJIALUMH N0 KOHTYPY K IUI0au
KoHTypa*

5.PoTop oT pe3yabTara, 0Gpa3ylomerocsi B pesyJibTaTe BbIYHC/ICHHS FPAAHEHTA, PaBeH:
- HyJ10*

- eIMHHLIE

- GECKOHEYHOCTH

- IMBEPreHLUH

- CaMOMY I'palMeHTY

- HeJIb3s MOC/IEA0BATENLHO MPUMEHSThH ITH ONepaLuH
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6.PoTop ot pe3yabTaTa, 00pa3ymmerocsi B pe3y/ibTaTe BbIYHC/IE€HHs AHBEPreHHH, PABEH:

- HYJIIO

- eMHULEe

- 6eCKOHEYHOCTH

- CaMOM AUBEPreHLHH

- rpafMeHTy

- HeJb3sl MOCJIe10BATENIbHO MPUMEHSATH 9TH onepauun™

7.I'paaueHT OT pe3y/ibTaTa, 00pa3yioLierocsi B pe3sy/jibTaTe BbIYHCJIEHHsI POTOPA, PABeH:

- HyJI1O

- eiUHULEe

- GECKOHEUHOCTH

- IUBEPreHLUH

- CaMOMY IpaJUeHTy

- HeJb3s NOCJIeI0BATeNIbHO MPUMEHSATh 9TH onepauuu™

8. lnBepreHuus oT pe3y./ibTaTa, 00pasylolerocsi B pesyJjibTaTe BbIYHC/IEHHs POTOPA, PABeH:
- Hymo*

- eIMHHLe

- OeCKOHEUYHOCTH

- HCXOHOM BEeKTOPHOH pyHKLUMU

- TPaUeHTy

- HeJb3sl MOC/Ie0BATEIbHO MPUMEHSTh 3TH ONepaLuu

9. CosleHougaIbHOE 1OJIE — 3TO MOJIE!

- oOpasytouieecs B pe3y/ibTaTe BbIYUCIEHUS IPAAMEHTa

- oOpasytoleecs B pe3y/ibTaTe BbIYUCIEHUS AUBEPreHLUMH

- obpasyiolieecs B pe3ysbTaTe BbIYMCICHUS poTopa*

- JIEKTPOMAarHUTHOE MOJie, He OTHOCALIEECS K BEKTOPHOMY aHAIH3y

10. Teopema CTokca cBsi3bIBaeT Me:KAy COOOM:

- MHTErpaj OT POTOpa 0 MOBEPXHOCTH U LMPKYJISILMIO MO KOHTYPY, OFPaHMYMBAIOILEMY MTOBEPXHOCTH*
- HHTErpaJl OT POTOPa MO MOBEPXHOCTH M UHTErpal N0 KOHTYpPY, OrpaHUUYHMBAIOLLEMY TOBEPXHOCTh
- 3Ha4YEHUs POTOPa Ha KOHTYPE, OrPaHMYMBAIOLIEM MOBEPXHOCTb M 3HAYEHHs JMBEPIrEHUMH Ha 3TOH MOBEPXHO-
CTH

- 3HAYEHHA POTOPA HA KOHTYpE, OrPaHUUYMBAIOLLIEM MOBEPXHOCTb U 3HAUECHHS IPAJIMEHTA Ha 3TOH MOBEPXHOCTH
- MO3BOJISIET MOJYYHUTh JUBEPreHLMIO U TPAZIMEHT Ha OCHOBE OMepaLyy poTopa

11. Oneparop 'amuabToHa — 3T0 MG PepeHnHAILHBIA onepaTop:

- nepBoro nopsaxa*

- BTOpOro nopsiaxa

- TpeTbero nopsaxa

- YeTBEPTOro NMopsAKa

- oneparop He sBiseTcs AuddepeHLHaTbHbIM

- TIOHSTHE NOpsAKa K ITOMY OMepaTopy He MPUMEHAETCS

12.IToTreHuHaIbHOE BEKTOPHOE MOJIE:

- oOpasyeTcs ¢ MOMOLLBIO ONepaLiy rPaUeHTa HajJl CKaNApHbIM NnojieM ™

- MMOTEHLIHAJIbHO BO3MOKHbIH BapHAHT BEKTOPHOIO MOJ1s

- MI0JIyyaeTcs B pe3yJsibTaTe JBaK/bl 10C/I€10BATEIbHO NPUMEHEHHOMN ONepaLry poTopa

- OTHOCHTCS HE K BEKTOPHOMY aHalu3y, a K (U3HKe, MOKa3bIBas MPOCTPAHCTBEHHOE pacnpe/ie/ieHHe dJIeKTpHYe-
CKOro MoTeHLH1aa

TECT 3

1.KpuBoJinHeliHble KOOPAHHATDI:

MOJIyYatOTCs U3 MPSIMOYTOJIbHBIX KOOPAHHAT MyTEM HaKJIOHa KOOPAMHATHBIX OCEH

MOJIy4aroTCs IyTeEM (byHKLIHOHaﬂbHOFO 3aaHHs HOBbIX KOOpAWHAT HA OCHOBE CTApbIX KOOlel/lHaT*
MOMyYaroTCs B pe3yJsibTaTe HEMPaBHILHOTO MPUMEHEHUs HEKOTOPBIX BEKTOPHBIX (DYHKUMIH

MOJTy4aroTCs NpUMeHeHHeM (yHKLIMI BEKTOPHOro nNpeoOpa3oBaHus Ha/l HaNpaBjeHHEeM NPsIMOYTo/bHbIX KO-
OpAMHATHBIX OCeH

11



2.Ko3¢ppunuuents Jlame:

- MOKA3bIBAIOT, BO CKOJIBKO pa3 KaXkaas U3 MpsMOYTrOJIbHBIX OCEH OTJIMYaeTcs OT Ocel B KPUBOJIMHEHHBIX CHCTE-
Max KOOpaWHaT

- MOKa3bIBAOT CMELLEHUE TPACKTOPUH B KPUBOJIIMHEHHOH CHCTEME KOOPAUHAT

- cy>KaT 1 0003HaYeHHUs €AMHHUYHBIX BETOPOB B KPUBOJMHEHHbBIX CUCTEMaX KOOpAWUHAT

- IPUMEHSIOTCS MPU 00LLEeM OMUCAaHUH BEKTOPHBIX (PyHKLMH B KpUBOJIMHEHHBIX KOOpAWHATaX

3.B cdepnueckoii cucreMe KOOPIHHAT KOOPAHHATHBIE MOBEPXHOCTH NMPeJCTABJIAIOT c000i HA0OPbI:
- cdepbl; KOHYCbI; MOMYMIOCKOCTH®

- cpepbl; HIUTUNCOUIBI; MIOCKOCTH

- cpepbl C LIEHTPaMH, CMELUEHHBIMU B/10JIb KOOPAMHATHBIX OCeil

- chepbl; MIOCKOCTH; yCEUEHHbIE LIWTMHAPSI

4.B uHIHHAPHYECKOl cHCTeMe KOOPAHHAT KOOPAHHATHbIE OBEPXHOCTH NMPeJCTABIAIOT 000l HabopbI:
- LIWJIMHAPBI, OCH KOTOPBIX PacrosioKeHb! BAOJIb OCEH NPSAMOYrojIbHOH CUCTEMbl KOOPAUHAT

- UWMJIMHIPBI; cepbl; MIIOCKOCTH

- MOJTTUIOCKOCTH; LIMJIMHIPBI; TUI0OCKOCTH ™

- TUCKH; LIMJTMHAPBI; MIOCKOCTH

5. B cdepuyeckoii cucreMe KOOPAHHAT KOOPAHHATHbIE JIMHHU NPeJCTABIAIOT c000i HAOOPLI:

- JlyuH; napasuiesiv; MepuanaHbr*

- Iy4u; npsimble, NapasuiesabHble OJHOW U3 KOOPAMHATHBIX OCEH; OKPYKHOCTH

- Habopbl OKPYIKHOCTEH, Yy Ka)<10ro W3 KOTOPbIX LIEHTPbl COBNAAAOT ¢ OAHOW U3 KOOPAMHATHBIX OCer

- 3JUTMNChI C pa3HOH CTEMEHbIO CXKATHUA BOJb COOTBETCTBYIOLLENH KOOPAMHATHOH OCH

6.B unMHIpUYECKOii CHCTeMe KOOPAHHAT KOOPAHHATHbIE OBEPXHOCTH NMPeICTABJSIOT c000H HabopbI:
- JIy4H, NepreHAUKY s pHble COOTBETCTBYIOLLEH KOOPAMHATHOH OCH

- OKPY>KHOCTH; JIy4H, NepreHAMKYIsIpHble KOOPAWHATHON OCH; MpsMble, MEPNEHAUKYIIPHbIE KOOPAUHATHOM
TI0cKOCTH*

- Habopbl OKPY>KHOCTEH, pacroyoKeHHbIE B NTOCKOCTAX, NEPHNEHANKY/ISIPHBIX KOOPAUHATHBIM OCAM

- JIy4H, pacroioXKeHHbIE Ha MOBEPXHOCTAX B3aMMHO NMEPECEKAIOLMXCS LIMIMHAPOB

7. Ilpu CcyMMHPOBAHHH MATPHI 3JIEMEHTbI MATPHIIbI — Pe3yJIbTATa CyMMHPOBAHMSI PABHbI:

- CyMMe 3JIEMEHTOB B T€X K€ MO3ULMAX UCXOAHBIX MaTpULL*

- CYMMe 3JIEMEHTOB B COOTBETCTBYIOLLMX CTPOKAX MCXOAHBIX MaTpPHL]

- CYMMe 3JIEMEHTOB B COOTBETCTBYIOLLMX CTOIOLAX HCXOAHBIX MATPHULL

- CyMMe 3JIEMEHTOB W3 MO3MLIMIA OJIMHAKOBBIX HOMEPOB CTPOKH OJIHOM MaTpHLbl U cTO0LA APYroH
8.MaTpuubl MOKHO NePEeMHOKATh OJHY Ha APYIYI0, €CJIH:

- Y HUX COBMajaeT KOJIMYECTBO CTPOK

- Y HHX COBMajaeT KOJHUYECTBO CTOIOLOB

- Y HUX COBMaJaeT KOJMYECTBO U CTOJIOLIOB, U CTPOK

- y OJHOM M3 HUX COBIMAJaeT KOJIMYECTBO CTPOK C KOJIMUECTBOM CTONOLOB Apyron™

- Y HUX COBMajaeT KOJIMUYECTBO 3J1€MEHTOB B IN1aBHOH HaroHasu

9. ExnHuYHAasA MaTPHUA — 3TO TaKas, Y KOTOPOH:

- BCE JJIEMEHTHI paBHbI €IMHULIE

- €JMHULbI PACMONOKEHbI B IIABHOM AHAaroHanu™

- €[IMHULIbI PACTOIOKEHBI B JIIOOOH U3 CTPOK

- €IMHHLIbI PACTIONIOXKEHbI B JII0OOM U3 CTOIOLIOB

- onpenenuTesb paBeH eAUHULE

10.CobcTBeHHBIE BEKTOPa MATPHIbI:

MOJy4atoTCs B pe3yJibTaTe pelleHHs MAaTPUUHOTO ypaBHEHHs *

MOJIy4YatoTCsl, €CU 3JIEMEHTbI CTPOK MATPHLIBI 3aMMCaTh, KAK BEKTOPBI

MOJIy4atoTCsl, €CJIH JIEMEHThI CTOJNOLIOB MaTPHLbI 3aMMCaTh, KAK BEKTOPBI

MOJy4aroTCs B pe3yJ/ibTaTe YMHOXKEHHs! MaTPULbl Ha camy cebs

MOJy4aloTCs B pe3yJibTaTe YMHOXKEHHS MAaTPULbl Ha CONPSKEHHYIO K HEH

12



7. YHEBHO-METOANMYECKOE U THO®OPMAIIMOHHOE
OBECIIEYEHHUE JUCHUITJIMHBI

OcHoBHasi IUTEpaTYpA.

KBagpatnunblie dpopmbl 1 Matpuusl / H.B. Edpumos. - M.: DUSMATIIUT, 2012. - 168 ¢. ISBN
978-5-9221-1049-5
http://znanium.com/catalog.php?bookinfo=414063

Cwmonun, FO. H. AnreGpa u Teopus uncen [DnekTpoHHbIH pecypc] : yueb. nocobue / 0. H. CMonuH. —
4-e uzn., crep. — M. : ®JIMHTA : Hayka, 2012. — 464 c. ISBN 978-5-02-034913-1
http://znanium.com/catalog.php?bookinfo=456995

MaremaTrka B npuMepax u 3agavax: YueGHoe nocodue/XKypoerko JI. H., Hukonosa I'. A.,
Hukonosa H. B., [lerrapesa O. M. - M.: HUL| MIH®PA-M, 2016. - 372 c.
http://znanium.com/catalog.php?bookinfo=484735

Kpemep, H. LLI. Teopus BeposTHOCTElN W MaTeMaTHYeCKas CTaATUCTHKA [ DNIEKTPOHHBII pecypc] :
H. . Kpemep. - 3-e u3a., nepepad. u gon. - M.: KOHUTU-TAHA, 2012. - 551 c.
http://znanium.com/catalog.php?bookinfo=394979

OnekTpoAMHAMMKA W pacnpocTpaHeHHe paaroBoiH: YuebHoe nocobue / A.A. Kypaes, T.JI.
[Tonkosa, A.K. CunuupiH. - M.: HUL] Uudpa-M; MHu.: Hos. 3Hanue, 2013. - 424 c.
http://znanium.com/catalog.php?bookinfo=367972.

JonoHuTebHAsS JTUTEpPATYpA.

Kypc ananutuueckoit reoMeTpuu v auHeiHol anreGpel [DnekTpoHHbli pecype]: Yueb. mns By3os. /
bexnemuiues /I. B. - 12-e uza., ucnp. - M. : DUSMATIIMT, 2009.
http://www .studentlibrary.ru/book/ISBN9785922109796.html

Kpemep, H. 11I. Teopus BeposTHOCTEH M MaTemaTHuecKasi CTaTUCTHKA [DNeKTpOHHbINH pecype] : yueo-
HUK AJ1s1 CTYJEHTOB By30B, 00yuaroLIMXCs N0 9KOHOMHYeckuM crieunansHocTsim / H. L. Kpemep. - 3-e
u3a., nepepab. u pon. - M.: KOHUTH-JIAHA, 2012. - 551 c.
http://znanium.com/catalog.php?bookinfo=394979

XynatibepraHos, I'. KomnnekcHbli aHanu3 B MatpuuHbix obnactax[DnekrponHblii pecype] / I'. Xynaii-
6epranos, A. M. Keitmanos, b. A. llaumkynos. - KpacHosipck: Cubupckuii dhenepanbHblii yH-T, 2011. -
290 c.

http://znanium.com/catalog.php?bookinfo=441875.

Beicwas maremaruka: [Ipaktukym / LI Jlypbe, T.I1. @yHTHKOBA. - M.: By30BCKHi yueOHHK:

HUL] UH®OPA-M, 2013. - 160 c.

http://znanium.com/catalog.php?bookinfo=368074

AnreOpa u Teopus uncesn [DnekTpoHHbIN pecypce] : yueOHoe nocobue / J1.B. Becenosa, O.E.

Tuxonos. - Kazaub : U3garenscteo KHUTY, 2014.
http://www.studentlibrary.ru/book/ISBN9785788216362.html

JluneiiHas anrebpa v aHaaUTHYECKas reoMeTpHs [DneKTpoHHbIi pecypce] : yueOHuk / B.A. UnbuH,
[".O. Kum. - M. : I[Ipocnekr, 2015.
http://www .studentlibrary.ru/book/ISBN9785392163397.html
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8. MATEPUAJIbBHO-TEXHUYECKOE OBECHHEYEHHUE IUCHUITIMHBI (MO1YJIS)

MaTepI/IaIIBHO-TCXHH'-ICCKOG oOecrieyeHue JUCHUIUIAHBI BKITFOYACT:

o kaepanbHble MyJIbTUMEIHIHBIE cpencTBa (aya. 301-3 u 335-3);
o HaOOpBI cJ1aliI0B 110 BeeM JieKUusM (0T 10 1o 15 cnailioB 1o Kax ol JTeKIHH);
IIpumeyanus:

1. OOmee ynciI0 NOArOTOBIIEHHBIX ciaiinos Oosiee 150.
2. Cnaiipl eXeroJHo pelaKTHPYIOTCS U MOJAEPHU3UPYIOTCS B COOTBETCTBUH C Pa3BHUTHEM TEXHH-
YeCcKOH U METOIUUYECKON 0a3bl.

Pabovas mporpamMma AMCHMIIIIMHBI COCTaBiA€HA B CoOTBeTCTBHM ¢ TpeboBanusmu ®I'OC BO mno

HanpasneHuto 11.03.01 - PaguoTexHuka.

Pabouyto mporpamMmy coctaBui K.T.H. npo@ec%p@é Canosckuit H.B.

(®HO, nonnncn:)/

Peniensenr:

['enepanbubiii nupekrop OAO BKb «Paguocsizn»

K.T.H. W/ bormanos A.E.

(mecTo paboTbl, nomiHocTb, DUO, noanucs)

ITporpamma paccmoTpeHa 1 oo0peHa Ha 3acejaHuu Kadeapbl paIHOTEXHUKH U PAIAOCHCTEM
IIpotokon Ne /4 ot 3l 42 /7 roxa

=
3aBenyromuii kapenpoit Z . Hukntun O.P.

(7 (®HO, noanucek)

Pabouas nmporpamma paccMoTpeHa U 0J00peHa Ha 3acelaHiH yueOHO-METOAUYECKOH KOMHCCHU HaIlpaB-

nenus 11.03.01 - Paanorexuuka
[Tporokom Ne / oT C// b5 /f roxa

Hpencena’renb KOMHCCHH

Huxutun O.P.

/ (®HO, noanucs)
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JIMCT TIEPEYTBEPX/JIEHMS
PABOYEM ITIPOT'PAMMBI TUCHUATIJINHBI

PaGouas nporpamma onobpena Ha 7.5 /£ y4eGHbIi rox
[Iporokoxn 3acenanus Kagenpbl W/ or_/. £)4/STona

3apenyromuii kahpenpon =" ¢ Hukurtun O.P.
~

PaGoyas nmporpamma ofgo0OpeHa Ha /5/ 7 £ y4eOHBIH IO/
[potokon 3acenanus kadeapsi Ne /ot /. £ G/ roma

3aBenyrommii kadeapoi B it B Hukutun O.P.
(

Pabouas mporpamMma ogoOpeHa Ha S 7 ;/ﬁ yueOHBIi roz

IIpoTokon 3acenanus Kapenpsi Ne _0F LU
3aBenyromuii kadenpoit /J//? Huxutun O.P.

i
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