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1. IIEJIX OCBOEHHUSA JUCITUTTJIMHBI

[enpro oCBOEHMS AUCIUILIUHEBI " BEeKTOPHBIA U MaTpUYHBIH aHaT3 B PaIHo3IeKTPOHHKE "

1. [Ipnobperenne 3HaHUS, YMEHHUS M HABBIKOB, OOECICUHBAIOIIMX AOCTHKEHUE IIEJIeH OCHOBHOM
o0pa3oBaTeapHOH NPOrpaMMBbl [0 HANPaBICHHIO «PagnoTexXHHKay.

2. IloaroroBky B 00nacTd palMOTEXHHKH U HHGOTEIEKOMMYHHKAIIMA JUIA peIIeHHs 3a/1ad
CO3IaHHs HOBOM M COBEpIICHCTBOBAHUS CYLIECTBYIOWIEH Nepearome paqMoOTeXHUKH H TEXHOJIOTHH.

3anauu:

1. O3HaKOMJIEHHE C COBPEMEHHOM METOONIOTHEH HAyYHO-TEXHHYECKOTO TBOPYECTBA.

2. IloaroroBka ANA HCNONB30BaHMS PAAUOTEXHUUYCCKUX 3HAHWH MPU PEIICHHH IIPAKTHUYECKHX
3aja4y o pa3paboTKe M 3KCIUTyaTallud CHCTEM, YCTPOHCTB M KOMIUIEKCOB PaTHOTEXHHYECKOTO

npodus.

dbopmupyeMoii yuacTHHKaMH 06pazoBaTenbHbIX oTHOmeHuH (B1.B.J1B.02.01).

2. MECTO JUCHUIVIMHBI B CTPYKTYPE OIIOII
JucunmirHa «BeKTOpHBIE M MaTpUYHBIH aHaIM3 B PaJHOINEKTPOHHKE» OTHOCHTCS K 4aCTH,

3. INTAHUPYEMBIE PE3YJIbTATbI OBYUEHUSI 11O JUCIHHUIIJIMHE

[InanupyeMble pe3yJIbTATHI

0oOy4eHHs 0 JUCHHILIHHE,

COOTHCCCHHBIC

C IUIAaHUPYEMBIMH

pesynbTataMu ocsoenus OIIOII (koMneTeHIMAME U HHAMKATOPAMH JOCTHXXEHUSA KOMIIETCHIIHH)

®opMUpyeMble
KOMIIETEHLIUU

(xox, conepanye
KOMIIETCHLIHH)

ITnaHupyeMble pe3ynbTaThl 00yUYeHus Mo AUCIUILTHHE, B
COOTBETCTBHU C HHAMKATOPOM IOCTHIKEHUWS KOMIIETEHLIUI

HUnaukatop JOCTHKEHUS
KOMITETEHLIUH
(k00, codepoicanue unduxamopa

Pesynsrarsl 0b6ydeHus no
JUCLIHMIINIMHE

Hanmenosaune
OILIEHOYHOTO CpelICTBa

YK-1. Cnocoben
OCYIIECTBIIATE
IIOUCK, KpUTHYEC-
KUl aHaI3 U
CHUHTE3 HHpOpMa-
LMY, IPUMEHATD
CUCTEMHBIH IMO/1-
XOJ1 1A pelte-
HHUs TIOCTaBJIEH-
HBIX 33134,

YK-1.1. 3naet npUHIHUITHI
cbopa u 0606menus uadop-
MAaIuH.

VYK-1.2. YMeeT cooTHECTH
Pa3HOPOAHBIE ABIIEHUS U CHC-
TEMaTHU3UPOBaTh UX B paMKax
N30paHHBIX BUAOB MpodeccH-
OHAJIBHOM AeSTENbHOCTH.
VK-1.3. Bnangeer HaBbIkamMu
Hay4YHOro NMNOMCKa ¥ NPaKTH-
qgeckoit paboTsl ¢ HHpOpMa-
LIMOHHBIMH HCTOYHHKAMH; Me-
TOAAMU NMPUHATHA peLICHUH.

3HaeT OCHOBHEIE YpaRHe-
HUS, IPUHIUIEL U TEOpE-
MEI OIIEpaluy ¢
BEKTOpaMH U MaTpHULIAMH;
YMeeT npuMEeHATH OCHO-
BHBbIE YpaBHCHHUS, NIPUH-
IHIB] ¥ TEOPEMBI
BEPKTOPHOTO B
MaTpHUYHOI'0 aHAIN3a JJis
pEIIeHNs TOCTaBIEHHBIX
3aj1a4;

Brnaneetr meTonamu
aHaIN3a, IPUHIUIIAMU U
KIJIACCHIECKON TEOpHH
BEKTOPHOTO U
MAaTpHUYHOIO aHAIN3a;

Omnpoc o npoiinen-
HOMY TEOPETHIECKO-
My MaTepHaiy.
TecToBBIE BOIIPOCHL.

YK-2. Crocoben
OTIpeENsATh KPYyT
3a7a4 B paMKax
[TOCTABJIEHHOM
LE/IH U BBIOHpaTh
OIITHMAJILHEIE
cocoObI MX
peUIeHHs, HCXOS
U3 JEHCTBYIOMIMX

VYK-2.1. 3naer
HEOOXOMUMEIE IS
OCYILECTRIICHUS
npodeccHoHaNBHOM
NeATETHHOCTH TIPAaBOBBIE
HOPMEI.

YK-2.2. ¥Mmeer
OTIpeNIeNATh KPYT 3a/a4 B
pamkax H30paHHBIX BHJIOB

3HaeT crnocoObl peImeHns
3a/la4 BEKTOPHOIO U
MaTpU4YHOI'O aHAIN3a B
IIPUMEHEHUHU K
PamMOTEXHHYECKUM
YCTPOHCTBAM pa3ivu4HOIO
THUIA;

YMeeT onpenensrsb

[IpakTuyeckne
3aHATHA [0 PELIEHHUIO
3a/1a4 BEKTOPHOTO B
MaTpHYHOI'O aHAJIN3a,




iipaBOBBIX HOPM,
HMEIOIIUXCS
pecypcoB u
OrpaHHUYeHHH

npodecCHOHATEHOR
JIeATeIbHOCTH,
ILTAHUPOBATH
cOOCTBEHHYIO
NEeSITeNbHOCTD UCXOAd U3
HMEIOLIUXCS PECYPCOB;
COOTHOCHTH I'aBHOE U
BTOPOCTENIEHHOE, pellaTh
IOCTaBJICHHBIE 33/1a4H B .
paMKax U3OpaHHBIX BUIOB
mpodeccuOHANBHOR
JEATENLHOCTH.

VYK-2.3. Bnaneer
HaBBIKAMM [TPHMEHEHUS
HOpMATHBHO#H 6a3bl H
perieHus 3aaa4 B 00acTu
U30paHHBIX BUOB
npodecCHOHANBLHOM

e TeILHOCTH.

METOABI pEHICHHA 33a1a4
BEKTOPHOTO U
MaTpU4YHOT'0 aHANK3a NpHu
pacuére
pPaIMOTEXHUUYECKUX
YCTPOHCTB;

Brnaneet neobxomumemvu
TEOPETHYECKUMHU,
MPaKTUYECKIMHU
3HAHUSAMHU, YMEHUSAMH H
HaBbIKaMH NPH peLICHUN
3a1a4 BEKTOPHOTO U
MAaTpPUYHOrO aHaJIM3a U
BBITIOJIHEHUH pacuéToB
PagHOTEXHUYECKHX
YCTPOMCTB.

4. OBPbEM U CTPYKTYPA JUCHHUIIJINHBI

TpynoeMKoCTh JUCIUIUTMHEI COCTABIAET S 3a4eTHBIX eauau, 180 uacos.

TemaTnveckuii nian
¢dopma obyqenus — ouHast

KonrtaktHas pa6orta ®opmsl
obydarowmxcs TEKYIIETO
C TMeJaroruyeckum KOHTpONA
- pabOTHHKOM yCTIeBaeMOCTH,
3 ; 5| 3 £ dopma
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= = © @)
Llenn AUCUMIUTAHBI K 331241 4
1 | Beenenue. 2 1 1 2
OcHOBBI BEKTOPHOH anreOpsl. 2 213 2 6 1 8
3 | CkanapHoe none. 2 4,5 2 2 1 8
BekTopHoe nore. 2 6,7 2 4 1 8 PeliTUHr-KOHTPOIBL
1
JIuHeiiHbIi uHTErpan U 2 8,9 2 2 1 9
5 | [upKy/ALHs BEKTOpA. i




Oneparop 'amuneToHa. 2 10 1 4 1 9
6 | InddepeHunansHele
OIepaTopsl BTOPOT'O MOPAJIKA.
[ToreHuManbHOE BEKTOPHOE
7 | mone. 2 11 1 2 1 8 PelTHHr-KOHTPOJTb
2
8 | KpuBonuueitHble KOOpAMHATHL. | 2 12, 2 6 2 9
13
9 | YpaBuenus Makcsenna. 2 14 1 2 1 9
10 | IToustue matpuu,. [elcTus ¢ 2 1S, 2 4 1 9
MaTpHULIAMH. 16
11 | PasnmoxkeHust MaTpull B 2 17 1 2 1 9 PelTHHT-KOHTPOIIb
NPOM3BEEHHE TPEYrONMbHBIX 3
MaTpHuL.
12 | BuiuHelHbIe U KBaApaTUYHbIE 2 18 1 1 9
(hopMBl.
Beero 3a 2 ceMecTp: 18 36 99 Ox3ameH (27)

Hanuuue B gucuuruinae KIVKP -

Hrtoro no nucuuruinze 18 36 99 Dx3ameH (27)

Conepmaﬂne JEKIHOHHBIX 3aHATHH 110 M CLHILIHHE

Tema 1: Llenu QUCHHINIAHE! ¥ 3a0a4d BBenenue.

Ilenu MUCHUMIUIMHEL U 3a71aun BBenenne. 3HaueHne M MecTo Kypca. OCHOBHBIE MOHATHS M TEPMHHBL.
Hcropudeckas crpaBka.

Tema 2: OCHOBEI BEKTOPHOI anreOpel.

OcHOBBl BeKTOpHOM anreOpbl. ClOKeHHE M BBMMTaHHE BEKTOPOB. YMHOXEHHE Ha CKaLip.
Pasnoxenye BeKTOpoB. CKaIIpHOE, BEKTOPHOE M CMEIIdHHOE IIPOU3BEICHHE BEKTOPOB.

Tewma 3: Cxanaproe noise.

CxanspHoe 1moJie u ero rpagueHT. CBOWCTBa rpaiucHTa.

Tema 4: BextopHoe moe.

BekropHoe noje. BextopHble smHuM. IloTok BekTopHOro mnoms. JlueepreHums. Teopema
Ocrtporpaackoro-I aycca.

Tema 5: Jlureitnbnii uaterpan ¥ LIMpKyisiug BeKTOpa.

JIuHeiHBI HHTErpan ¥ MUPKYIISAIUs BEKTopa. Buxps BekTopHOTo noys. CeoicTea Buxps. Teopema
Crokca.

Tema 6: Oneparop 'amuisToHa. JuddepeHrnanbHbIe OnepaTopbl BTOPOro nopsaka.

Onepatop 'amunsroHa. [uddepernyansHbie ONepaTopbl BTOPOro MopsaKa.

Tema 7: TloTeHIIMaNbHOE BEKTOPHOE ITOJIE.

IMoTeHuMaIbHEOE BEKTOPHOE oje. Y paBueHus Jlamnaca u [Tyaccona.

Tema 8: KpuBonuHeiHbIE KOOPAUHATHI.

Kpusonuneinsle koopaunatsl. Koadduuuents Jlame. Boipaxenus Ans BEKTOPHEIX ONEPATOPOB B
KPUBOJMHENHBIX KoopauHaTax. ChepuuecKre U HHIHHIPUIECKHE KOOPIHHATEL.

Tema 9: YpaBHeHHs MakcBea.




5

VpaBHeHus MakcBeluIa ¥ HCIIOI30BAHUE BEKTOPHOTO aHaly3a IIPH MX PEICHUH.

Tema 10: [Toustue marpun. J[eHCTBHA ¢ MaTPHIIAMH.

[oustue marpun. [eiicteus ¢ Martpruami. Enmpmunas u obpathas matpuil. CHMMETpUIHELE,
OPTOTOHAIbLHBIE, YHHTAPHbBIE MATPUIIBL.

Tema 11: Pa3noxeHust MAaTPHIL B MPOU3BEACHHUE TPEYTOBHBIX MATPULL.

PasnoeHHs MATPMIl B TPOM3BENCHHE TPEYTONBHBIX Marpul. Marpudesle  MHOTOWICHBL
XapaKTepHCTHYECKHE UHCIAa ¥ COOCTBEHHBIE BEKTOPHI MATpHII. JlMaronanbHas dbopMa MaTpHIl.
XKopnanosa u apyrue GOpMEI MaTpHIL.

Tema 12: BuuHeiHbIe B KBaJpaTHYHBIE QOPMBL

BunuHeiiHble ¥ KBaapaTHuHble GopMbl. DpMmuToBhl (opmbl. IIpeobpasoBaHus KBaIpaTHIHBIX U
SPMHTOBBIX GOPM.

Conepmaﬂue NMPAKTHYECKHX 3aHATHH MO0 AHCUMILIHHE

Tema 1: Ckansp u BekTopa. OCHOBHBIE IIOHATHSA.

Tema 2: IIpoeKimu BEKTOpa Ha OCH B J€KapTOBOM CHCTEMe KOOpAMHAT. YMHOXCHHE HA CKALID.
Crio)xeHHe U BEIYUTAaHHE BEKTOPOB.

Tema 3: M306paxkeHre CKaIApHBIX H BEKTOPHBIX ITOJIEH.

Tema 4: CkanspHOe HpOHM3BENECHHE BEKTOPOB. BexTopHOe MpoH3BeneHHe BeKTOpoB. CMEIaHHOE
IIPOU3BEACHUE BEKTOPOB.

Tema 5: ITotok BexTopa. TeopeMa ["aycca-Ocrporpanckoro.

Tema 6: JuBepreHuus BEKTOpA.

Tema 7: Lupkyauus BexTopa 1o KoHTopy. Teopema Croxca.

Tewma 8: Potop BekTOpa.

Tema 9: I'pagueHT CKaJIAPHOIO MOJIA.

Tema 10: Jluddeperumansubie onepaTopsl Broporo nopsaxa. Oneparop Jlamnaca.

Tema 11: ToxxaecTBa BEKTOPHOIO aHalIA3a.

Tema 12: KpuBonuHeHblE KOOPAUHATEI.

Tema 13: Koaddunuentsl Jlame.

TeMa 14: BekTOpHBIE OTIEPATOPHI B IMKIMIECKOH B chepHIecKol cucTemMax KOOpAUHAT.

Tema 15: Marpuubl. OcHoBHBIE MOHATHSA. DOPMBI MaTpHUI.

Tema 16: Ilopsaaok u panr matpuu. OnpenenuTend. Beruuciaenne onpenenurenei.

Tema 17: CrioxkeHHe # YMHO)KEHHE MATpHIL.

Tema 18: O6parubie MaTpuilbl. CrtocoObl BEIYMCICHUS.

5. OI[EHOYHBIE CPEJICTBA JUISI TEKYIIETO KOHTPOJISL YCIIEBAEMOCTH,
[IPOMEJKYTOYHOI ATTECTAIIAM [10 UTOTAM OCBOEHMSI JUCIUITITAHEI
1 YYEBHO-METOJAUYECKOE OBECITEYEHME CAMOCTOSITEJHHON PABOTHI
CTYJAEHTOB

5.1. Tekyniuii KOHTPOJIb YCII€BAEMOCTH

Peittunr-kouTpos Nel

1. OTnuyme ckanspa OT BEKTOpa.
2. YMHOXEHHE CKalspa Ha CKayp.
3.YMHOXEHHUE BEKTOpa Ha CKajp.



4. Haxos/IeHHe IPOEeKIIMH BEKTOPa Ha COOTBETCTBYIOIIYIO KOOPANHATHYIO OCh.

5. CxanspHOE IPOU3BEIEHHE BEKTOPOB.

6. BekTOpHOE IPOU3BEACHHE BEKTOPOB.

7. HaxoxaeHHe NPOM3BOIHOM OT BEKTOPHOM QYHKIMH 110 CKaTAPHOMY apryMEHTY.
8. I'papuenrt.

9. HampasiieHue IpajueHTa i SKBUNIOTEHIIMANBHEIX HOBEPXHOCTEH.

10. I'pagueHT CyMMBI (QyHKIIMH.

11. BexTOpHEIE JTHHHH.

12. IloTox BEKTOPHOTO MOJIA.

PeiTunr-xoHTpOIL No2

1. JluBeprexiys OT BEKTOPHOH QYHKLHUH.

2. Teopema I'aycca-OcTporpaackoro.

3. lupkynsauus BEKTOpA.

4. Porop (BUXpb) BEKTOPHOTO IIOJIA.

5. PoTop oT pe3ynbTaTa, 06pa3ylomerocs B pe3yyibTare BRIYUCICHHAS IPaUeHTa.

6. Potop oT pe3ynbTara, 00pa3yromerocd B pe3y/ibTare BBIYHCICHHA TMBEPTCHIAH.
7. TpanueHT OT pe3yibTara, 00pasyromerocs B pe3yIpTaTe BEIYHCICHHS pOTOpa.

8. JluBepreHiys OT pe3y/bTaTa, 00pa3yIomEerocs B pe3y/ibTaTe BRIYHCICHHUS POTOpa.
9. ConeHonaaILHOE TIOJIE.

10. Teopema CTOKCa.

11. Onepatop 'amunsTOHA.

12.IToTeHIIHaIbHOE BEKTOPHOE MOJIE.

Peittunr-koaTposs Ne3

1. KpuBonuHeitHble KOOPAMHATEL.

2. Koadb pumuents! Jlame.

3. KoopauHaTHbIe TOBEPXHOCTH B CHEpHIECKON CHCTEME KOOPMHAT.

4, KoopiuHATHEIE IOBEPXHOCTH B IIMJIMHAPUIECCKOH CHCTEME KOOPAUHAT.
5. KoopauHaTHbIE THHAHU B chepHIECKOM CHCTEME KOOpAMHAT.

6. KoopauHaTHbIE TMHUM B LIMIMHIPHYECKOH CHCTeMEe KOOPAWHAT.

7. CnoxeHue MaTpHLL.

8. YMHOXEeHHE MaTpHII.

9. Enuanunas MaTpuna.

10.CobcTBeHHBIE BEKTOPA MATPHIIBI.

5.2. IIpoMesxyTodHASI aTTECTANHSA 10 HTOraM OCBOCHHSA JHCUHILIHHBI

Bormpocs! K 9K3aMeHy.

—

OCHOBHEIE OTIPEICTIEHS BEKTOPHOT'O aHAJIN3a.
JIvBepreHIIus BEKTOPHOTO MOJIS.

ITpou3BoIHAas BEKTOPA MO CKAISPHOMY apryMeHTy.
BriBoj GOpMyJIbI AMBEPTEHIHH B KOOPIHHATHOH (hopMme.
Mexanudeckoe 3HaueHHe TPOU3BOAHON BEKTODA.
CaoiicTBa AMBEPreHINH.

CxaJsipHOe TIPOU3BEICHHE BEKTOPOB H €0 CBOMCTBA.
Teopema I'aycca — OcTporpaackoro (¢ BEIBOJIOM).
BexTOpHOE POU3BEIEHHE U €T0 CBOACTRA.

0 R0 N0k wN



10. BekTopHble TpyOKH.

11. CmenianHOE IPOU3BEICHUE H ApP. (GOPMYIIEI BEKTOPHOTO aHAJIM3a.

12. Hupkynsuus BEKTOpa.

13. Ilnomans, kak BEKTOD.

14. Potop.

15. KacaTtenpHas, ee €qAUHHUYHBIM BEKTOP H YPaBHECHHE.

16. BeiBog ¢opMyJIBl pOTOpa Yepe3 MPOCKIIHH.

17. Hopmaits, rnaBHast HOpMaJlb H HOpMasibHas [JIOCKOCTE.

18. CroiicTBa poTtopa.

19. KpuBusna.

20. Teopema CtoKkca (C 10Ka3aTeILCTBOM).

21. CnpsMnsiomas II0CKOCTb.

22. Cnencrus u3 Teopemsl CTokca.

23. Compukacaromasics INIOCKOCTb.

24. Onepatop ['ammibTOHA.

25. buropmais.

26. CaoiicTBa oneparopa I'amunbToHa.

27. Kpy4enne.

28. IMoTenumansHOe BeKTOpHOE ToJie. Y paBHenue [lyaccona.

29. Tpeyronsnux OpeHe.

30. KpuBonuHeitnsle koopauHaThl. Koaddumuents: Jlame. OOmuii BuA BEKTOPHBIX
byHKUUH B KPUBOJMIMHEHHBIX KOOPIUHATAX.

31. Pa3moxxenue BEKTOPOB CKOPOCTH H YCKOPEHHMS Ha KAacaTEIbHYIO H
HOPMANBHYIO COCTABJIIONTHE.

32. Cheprueckre KOOPAMHATEI U BEKTOPHBIE QYHKIIMA B HUX.

33. [ToBepXHOCTH YPOBHS U I'PAIAEHT CKAJIAPHOTO TOJIA.

34. I{uwuHApUYEeCKHAE KOOPIUHATHI X BEKTOPHBIE (PYHKIMH B HUX.

35. CroiicTBa rpaiueHTa.

36. OcHOBHBIE BUABI MATPUIL ¥ JEHCTBUH HAJl HUMH.

37. BexTopHbIe THHHH.

38. CpoiicTBa MaTpuil.

39. IIoTOK BEKTOPHOTO MO

40. CobcTBeHHBIE BEKTOPE! M COOCTBEHHBIE YMCIIa MaTPUIL. Pa3noskeHuss MaTpHIL.

5.3. CamocTonaTeabHasi paboTa ofyvaromerocsi.

Tecter s xkoraTpons CPC nmo nucnummuge.

TECT 1
1.Cxansp oT BexTOpa OTIMYACTCS:
- HanpaBnennem
- Tem, 9TO He UMeeET HaNpaBJIeHUA™
- [TocTosinHO# AMUHOMN
- MaTemaTHueckoi onepanuel, ¢ TOMOLIBIO KOTOPOH OH MOTYYeH
2. YMHOXXEHHUE CKaJspa Ha CKalsp — 3TO:
- CKkasIpHOE IPOU3BEIACHHUE



- BexropHoe npoun3sBeneHue

- ApudmMerndeckoe nmpousBeacHue*

3.YMHOXeHHe BEKTOpa Ha CKaJisip — 3TO:

- CxansgpHoe Mpou3BeCHNE

- BektopHOe mpoun3sseaeHue

- Apudmernueckoe mpousBencHue*

4. YtoOBI HAMTH MPOEKIHUIO BEKTOPA HA COOTBETCTBYIOUIYIO KOOPAUHATHYIO OCh, HEOOXOIHMO:
- BexTop yMHOXHTH CKIAPHO HA COOTBETCTBYIOIIUH OpT*

- BexTop yMHOXHTB BEKTOPHO Ha COOTBETCTBYIOIIHiA OPT

- BeKTOp CIIOKHTE C COOTBETCTBYIOIIUM OPTOM

- BexTop mOBEPHYTE 10 COBMAAEHUS C COOTBETCTBYIOIIAM OPTOM

5. CxanapHoe npou3BeIeHHE BEKTOPOB IMTOPOXKIACT:

- Cxansp* '

- Bextop

- Ol U3 OpTOB

6. BexTopHOE npoH3BeeHHE BEKTOPOB MOPOXKIAECT:

- Cxamsip

- Bekrop*

- OnuH U3 opTOB

7. JInA HaXOXAE€HHs TPOU3BOAHOM OT BEKTOPHOIN QYHKIHY MO CKAISIPHOMY apryMEHTY HYXKHO:
- Hatitu npou3sBoHEIe OT ero mpoekImii*

- Mcnonp30BaTh CKaISIpHOE NPOU3BEICHHE

- HaliTy mpon3BoIHYIO OT MOJIYJI BEKTOPHOH (YHKIHH

- [IpeBapuTEILHO IIPOBEPHTH, CYIECTBYET JIH HHTErPAJ OT STON BEKTOPHOH GyHKIMH
8. I'pamipieHT — 3TO XapaKTepUCTHKA:

- MuddepeHnupyeMOCTH BEKTOPHOM (YHKIIHH

- XapaKTepHCTHKa CKOPOCTH H3MEHEHUsI CKASIPHOM QyHKIUK*

- XapakTepuCTHKa, OTHOCSINAACS K CBOMCTBAM BEKTOPHOM QYHKIIHK

- [Ipoexnus BeKTOpHOR QYHKIIMHU HA BRIOPAHHYIO KOOPAHMHATHYIO OCh

9. HanpaB/ieHye rpafiMeHTa ¥ SKBUIIOTCHI[HANBHBIX [TOBEPXHOCTEN:

- Huxak He cBsi3aHBI

- Hanpasnensl mox onpenenesHbM yIJIOM, B KOHKPETHOM CITydae 3aBUCAIAM OT BUAA (DYHKIMH, OT
KOTOPOX HaxOJUTCS TPaIUeHT

- Beerna B3alMHO nepHeHuKyIspHbI*

- Beerna B3auMHO napaniensHbl

10. I'panuieHT CyMMBI (QYHKITHI PaBeH:

- IIponsBeneHuIo rpaiueHToOB OT STUX QYHKIIHI

- [IppauMaeT HeonpeneeHHOE 3HAUEHMI

- MoxeT ObITh HaliZIeH TONBKO IS HEKOTOPBIX BHIOB (PYHKIHi1

- PaBeH cymMe rpaiMeHTOB OT 3THX QyHKumMi*

- PaBeH npow3BeieHAIO OHOMN U3 3THX (YHKIMA HA IPAJMENT OT APYroit

11. BekTOpHBIE THHUH — 3TO:

- Jlunuy, B KaXTOH TOYKE KOTOPHIX HANPABJIEHHE BEKTOPHON (YHKIMHU COBNAAAET ¢ HANpaBIeHUEM

KacaTenbHOo*

- JIlunuy, nepneHMKyISpHEIe HAIIPABIICHUIO TPATUEeHTa B JAHHON TOYKe

- JIngauu, nepecexarommecs B pacCMaTPUBAEMOM TOUKE

- Jluruu, KOTOpBIE MOTYT OBITH MOYYEHBI TOJIBKO IPUMEHEHHUEM OTIEPAIIHH IPAUEHTA
12. TloTOoK BEKTOPHOTO TIOJIS — 3TO:

- COBOKYNHOCTB 3HaY€HMI BEKTOPHOTO IOJISI B PACCMATPUBAEMOM 00BEME

- CKOpOCTh U3MEHEHHSI 110 BPEMEHHM 3HAYCHHI BEKTOPHOIO MOJIA

- UnTerpan no paccmaTtpuBaemMoit moepxHocTu*
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- MakcumansHas CKOPOCTL H3IMCHECHUS BEKTOPHOI'O IIOJISI BAOJIB BCKTOpHOﬁ JIUHHH
TECT 2

1.{uBepreHIus OT BEKTOPHOH QyHKIIUM —~ 3TO:

- IIpon3BosHas OT rpagueHTa

- XapaKkTepUCTHKa CKOPOCTH IIPOU3BOACTBA BEKTOPHOTO MO *

- [loHsiTHE OTHOCHTCS HE K BEKTOPHBIM, a K CKAJIIPHBIM QyHKIMAM
- XapakTepHUCcTHKa KPUBHU3Hb]I BEKTOPHBIX CHUJIOBBIX JTHHHH

2.Teopema I'aycca-OcTporpaackoro ycTaHaB/IMBAET CBA3b MEXKIY:

- TPAZIMEHTOM U JUBEPreHIUEHI] Ioel

- IOTOKOM BEKTOPHOT'O TIOJS ¥ IPaueHTOM

- HHTErpaloM Nno o00beMy OT TIpajueHTa M MOTOKOM BEKTOPHOTO IIOJS 4Yepe3 IIOBEPXHOCTH,
OTPAaHMYMBAIOINYIO 00BbEM

- MHTErpajJioM Mo 00BEMY OT AMBEPreHIHH U IMOTOKOM BEKTOPHOIO IIONS Hepe3 IIOBEPXHOCTH,
OrpaHUYHBAIOINYIO 00BEM*

- HHTETPAJIOM N0 06beMy OT TUBEPIeHUUH H HHTEHCHBHOCTBIO CHIIOBRIX JIMHHH B 3TOM 00BeMe

3.1{upkynsauus BeKTOpa — 3TO:

- JIUHEIHBIA HHTErpall N0 33JJaHHO TPAEKTOPUH MIPOU3BOJIILHOTO BHIA

- TMHEHHBIH MHTETpaJl IO 3aMKHYTOH TpaekTopuu*

- IepEeMELNEHHUE [T0 BEKTOPHOH JTMHUH B COOTBETCTBHM C HallpaBJICHHEM BEKTOpa

- NIPOM3BOJHAs OT BEKTOPHOH (hYHKIMH, paccCMaTpUBacMas Ha 3aJlaHHOM YJacTKe KPHBOJMHEHHOM
TPacKTOPHH

4.Portop (BUXpb) BEKTOPHOTO TIOJIS — 3TO:

- IIEHTP 3aMKHYTOH BEKTOPHOM JIMHHH

- MaTeMaTH4ecKas oNeparus, onpeae/sromas GakT 3aMKHYTOCTH BEKTOPHOMN JTHHUA

- IJIOMIAIb, OrPAaHUYEHHAs 3AMKHYTOH BEKTOPHOW CUJIOBOH THHUETH

- MaTeMaTH4ecKas onepanus, o0paTHas olnepaluy BEIYUCICHUS JUBEPreHI[UH

- MaTeMaTH4eckas onepanus, odpaTHas onepaliy BEYHCICHHS TPaIueHTa

- MareMaTH4eCcKas OINepallds, OnpeaenseMas IpeebHbIM OTHOMEHHEM IUPKY/SILKU 10 KOHTYPY K
IUI0IAany KOHTypa*

5.Potop ot pesynbrara, 06pa3syromerocs B pe3ybTaTe BEIUUCICHUS IPAJMEHTa, PABEH:
- Hymo*

- eTUHHUIIE

-0€CKOHEYHOCTH

- TUBEPrEHINA

- CaMOMYy TPaJMEHTY

- HeJIb3s IIOCIIeI0BATEILHO IPUMEHSTD 3TH OIepaluu

6.Potop ot pe3ynpTara, 06pa3syomerocs B pe3yJibTaTe BEIUUCICHUS IUBEPreHIIMY, PABEH:
- HyJII0

- eIUHHIIE

-0eCKOHEYHOCTH

- CaMOW QUBEPreHIINH

- TPafiAeHTy

- HEJIb3s MOCJICI0BATCIBHO IPUMEHATD 3TH ONepaun™

7.1'paguenT oT pe3yspTara, 00pa3sylouerocs B pe3ysibTare BEIYHCIICHHS POTOPA, PaBEH:

- HyJIIO
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- €AUHALE
-0eCKOHEUHOCTH

- IABEPreHIIuU

- caMOMy I'paJlUeHTy

- HeJIb3s [IOCNIE0BATENHHO NIPUMEHSTh 3TH onepanuu™

8. JluBepreHnus oT pe3ynprara, 00pasyromerocs B pe3yabTaTe BEIYHCIEHUS POTOPA, PaBEH:

- Hymo*

- eTUHUIIE

-0ECKOHETHOCTH

- HCXOHOM BEKTOPHOU (PYHKIUHU

- TPaUEHTy

- HEb3s MOCJIEA0BATENBHO IPUMEHSTH 3TH OIlEpalliU

9. ConeHonpaapHOE MOJIE — 3TO MOJIE:

- obpasyromeecs B pe3yJIbTaTe BRIYUCIICHUS TPATUCHTA

- o6pasyronieecs B pe3yJIbTaTe BEIYHCICHHS TUBEPTeHIIHN

- obpasyromeecs B pe3ysibTaTe BRIMUCIEHUs poTopa*

- JJIEKTPOMarHUTHOE N0JIe, HE OTHOCSIIEECS K BEKTOPHOMY aHAIHA3Y

10. Teopema Ctokca cBS3BIBAET MEXKIY 000!

- MHTErpal OT poTOpa IO IIOBEPXHOCTH M UHMPKYJIALUMIO [0 KOHTYPY, OTPaHHYHBAIOIIEMY
[IOBEPXHOCTH*

- HHTErpajl OT pOTOpa MO MOBEPXHOCTH U UHTErpall 10 KOHTYPY, OrPaHUYHUBAOIIEMY II0BEPXHOCTE

- 3HAYCHHA POTOpA Ha KOHTYPE, OrPAaHMYMBAIOIIEM IOBEPXHOCTh U 3HAYEHUS TUBEPreHIIMU HA ITOM
MOBEPXHOCTH

- 3HA4YE€HHs POTOPa HAa KOHTYpPE, OIPAaHMYMBAIONIEM IOBEPXHOCTH M 3HAYCHHS TpaJHeHTa Ha ITOMH
IIOBEPXHOCTHU

- MTO3BOJIAET MOJYIUTH JUBEPIEHIMIO H IPAJHEHT Ha OCHOBE OIEpallui poTopa

11. Oneparop "'aMunpToHa — 310 AU DepeHIHATHHEIN oTlepaTop:

- IepBOro nopsaxa*

- BTOPOro mopsaka

- TPETHETO MopsIKa

- YETBEPTOrO MOpsiAKa

- OIIepaTop He sABJAeTes QU hepeHIMATbHBIM

- NOHATHE IOPSAJIKA K ITOMY OIIEPaTOpPY HE MPHUMEHSIETCS

12 IloreHuMansHOE BEKTOPHOE TOJIE:

- 06pa3yercs ¢ MOMOINBIO ONEpalliy I'PaJueHTa Hal CKaJsPHEIM ImojeM™*

- IOTEHIIHAIIEHO BO3MOXHBIH BapHAHT BEKTOPHOTO TIOJIS

- IOJIy4aeTCs B PE3YNBTATE ABAXK/IBI IIOC/IEI0BATENFHO IPHUMEHEHHOM ONlepalli poTopa

- OTHOCHTCS HE K BEKTOPHOMY aHANH3y, a K (H3HKe, I0KA3bIBask MPOCTPAHCTBEHHOE PACIIpeeeHHE
3JIEKTPUYECKOro MOTeHIHANA

TECT 3

1.KpuBonuHeiiHble KOOpAUHATEL:

- IOJY4ar0TCs U3 IPAMOYTOJNBHBIX KOOPAWHAT ITyTeM HAKJIOHA KOOPIUHATHEBIX OCEH

- TIONTy4aroTCs MyTeM GQYHKIMOHATEHOTO 33aaHusI HOBBIX KOOPAHHAT HA OCHOBE CTAPHIX KOOpJAHMHAT*
- [OJTYHAIOTCS B PE3YJIbTAaTe HENPABUILHOIO IPUMEHEHMS HEKOTOPBIX BEKTOPHBIX QYHKIIHH

- TIONYy4aloTCs NpUMEHEHHeM (QYHKIUE BEKTOpPHOro mpeo0Opa3oBaHHs HaJ HalpaBlICHHEM
IPSIMOYTOJIBHBIX KOOPAWHATHEIX Oceit

2.Koadpdpunnents! Jlame:

- IIOKa3bIBalOT, BO CKOJIBKO pa3 Kaxaas H3 I[IPIMOYIOJLHBIX ocell oTmuuaeTcs OT OCEH B
KpHBOHHHEﬁHBD( CUCTEMAax KOOpIHHAT
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- TIOKa3kIBAIOT CMEIIEHHE TPAEKTOPUH B KPHBOJIMHEHHOM cCUCTEMe KOOpAHHAT

- cIIy’atT 11 0003HaYeHUS €TUHUIHEIX BETOPOB B KPHBOJIMHEHHBIX CHCTEMAX KOOPAMHAT

- IPAMEHSIOTCS ITpU 061IeM ONMCaHUH BEKTOPHBIX QYHKUUN B KPUBOJIMHEHHBIX KOOpAXHATAX ¥

3.B cpeprueckoii cucteMe KOOpANHAT KOOPAWHATHBIE TOBEPXHOCTH NPEACTABIIOT coOoli HabOPEI:

- cepbl; KOHYCHI; MOMYMIOCKOCTH*

- cdepbl; AITHIICOU I, TIIOCKOCTH

- cdepsl ¢ NEHTpaMH, CMEIEHHBIMHU BJOIb KOOPAUHATHBIX OCei

- chepbl; IIOCKOCTH; YCEYEHHBIE IIHIIHH/IPHI

4.B munIMHOPUYECKOM cHCTeME KOOpAMHAT KOOpPAMHATHHIE MOBEPXHOCTH NPEACTABIIOT coboi
HabOopbI:

- MUIMHIPBI, OCH KOTOPBIX PACIIONIOKEHEI BOIb OCEH IPSIMOYTOIBHOM CHCTEMBI KOOPIHHAT

- MWIHHAPBL, chEPBI; MITOCKOCTH

- OJYIUIOCKOCTH; IIUIHHJIPE]; INIOCKOCTH*

- TUCKH; IHMHPEL, IUTOCKOCTH

5. B ceprueckoit cucTreMe KOOPAUHAT KOOPAUHATHBIE IHHUH TIPEACTABIIIOT CODO0M HAaGOPHI:

- JIy4HM; TIapajulesid; MEpUIHaHbI*

- Iy4H; IpsIMBIE, TapaJIIebHBIE OTHOM M3 KOOPIMHATHBIX OCEi; OKPYKHOCTH

- HaOOpHl OKPYXXHOCTEH, Yy KaXIOT0 M3 KOTOPBIX HEHTPHI COBMANAIOT C OJHOM W3 KOOPAMHATHBIX
ocei

- SJUIMIICHI C PA3HOMH CTEMEHBIO CKATHS BJIOJb COOTBETCTBYIOMIECH KOOPAWHATHOM OCH

6.B nmImMHIpHYECKOM CHCTeME KOOPAMHAT KOOPAMHATHBIE IMMOBEPXHOCTH IMPEACTABIAIOT CoOOi
HabOpHI:

- Iy4H, IEPIEHANKYISPHBIE COOTBETCTBYIONIEH KOOPINHATHON OCH

- OKDYXHOCTH; JIyYd, NEPHEHANKYJIAPHBIE KOODIMHATHONH OCH; MpsMble, MNEPNCHINKYIAPHEIE
KOOpAMHATHOM IIOCKOCTH*

- HabOpBI OKPYXXHOCTEH, PaCIIONIOKEHHBIE B INTOCKOCTAX, HEPIEHANKYILIPHBIX KOOPAHHATHEIM OCSIM
- JIy4H, PacrOJIOKEHHBIE Ha [IOBEPXHOCTAX B3AUMHO IIEPECEKAFOIIUXCS IIMIHHIPOB

7. IIpx cyMMHPOBaHHH MATPHILL 3JIEMEHTHI MATPHILE! — pe3yJIbTaTa CYMMHpPOBAHHS PABHEL:

- CyMME 3JIEMEHTOB B T€X K€ MO3HUIMAX UCXOIHBIX MaTpHIl*

- CYMME 3JIEMEHTOB B COOTBETCTBYIOIIUX CTPOKAX HCXOMHBIX MATPHIIL

- CYMME 3JIEMEHTOB B COOTBETCTBYIOIIUX CTONONAX HCXOMIHBIX MATPHIL

- CyMMe 3JIEMEHTOB M3 MMO3HLKI OJIMHAKOBBIX HOMEPOB CTPOKH OJTHOM MaTpHUIIbl U CTONOLA IPyroi

8.MatpuIs! MOXKHO IIEPEMHOKATE OJIHY HA IPYTYIO, ECIIH:

- Y HUX COBIIAJ1aeT KOJIMYECTBO CTPOK

- Y HEX COBINAJacT KOJUYECTBO CTOJIOOB

- Y HUX COBIIQJIa€T KOJIMYECTBO U CTONOIOB, U CTPOK

- Y OZHOM M3 HMX COBIAJAET KOIMYECTBO CTPOK C KONHYECTBOM CTOJIOIOB APYToii*
- Y HUX COBII4Ja€T KOJIMYECTBO JIEMEHTOB B [JIABHOM JUaroHaIH

9. EnvHn4HAas MaTpHna — 3TO Takas, Y KOTOpOi:

- BCE 3JIEMEHTHI PaBHBI €JUHHULIE

- €IUHHULBI PACIIONOXKEHEI B IJIaBHOW quaroHamm*

- €IUHUIIE] PACIIOJIOKEHBI B J11000i U3 CTPOK

- €IMHHUIIBI PACON0XKEHBI B TIOOOM U3 CTOJIOI[OB

- OIIPENIEINTEND PABEH EAHHULEC

10.CobcTBEHHBIE BEKTOpa MATPHIIBL:

- IOJIYYArOTCA B PE3yJIbTAaTe PEHICHUS MATPUYHOTO YpaBHEHH*

- TOJTy4al0TCs, €CIM 3JIEMEHTEI CTPOK MaTpPHUIIBI 3aITUCaTh, KAK BEKTOPBI

- IOJTy4aI0TCsl, €CJTH JIEMEHTRI CTONOOB MAaTPHIIBI 3alIUCATh, KAK BEKTOPBI
- OJTy4al0TCs B Pe3yJIbTaTe YMHO)KEHUSA MATPHIILI Ha caMy ceOst

- TOJIyYAKOTCS B Pe3yIbTAaTe YMHOXKEHUS MaTPHUIIBI Ha CONPSDKEHHYIO K Hel
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JIA TIPOBEACHHA aTTeCTalluu YpOBHA

cOPMHPOBAHHOCTH KOMIIETeHIMI 0OyJaromuxcs N0 THCOMIUIEHE OQOPMISETCS OTHENBHLIM

JOKYMEHTOM.

6. YAEBHO-METOAUYECKOE 1 HH®OPMAIHOHHOE OBECIIEYEHUE
JUCTIMIIJINHbI

6.1. KuuroobecneueHHOCTD

HaumMenoBaHune JIMTCpaTypbl: aBTOpP, HAa3BAHUE, BUI
H31aHUsA, H3AATCILCTBO

Tox KHUT'OOBECTIEUEHHOCTD

W3 JaHUA
2 Hanpuue B a3nexTpoHHoM kartanore O5C

OcHoBHas auTeparypa

1. Ksagpatuarsie ¢popmbl 1 Matpuisl / H.B. Edumos. - M.: 2012 http://znanium.com/catalog.php?bookinfo=41
OUIMATIIUT. 4063

22. CmonuH, 0. H. Anre6pa u Teopus 2012 http://znanium.com/catalog.php?bookinfo=4
gucel [2neKTpoHHbIH pecypc] : yue6. mocobue / 0. H. 56995

CMmonuH. — 4-¢ u3n., crep. — M. : ®JIMHTA : Hayxa.

3. MareMaTturka B MpAMepax | 3aga4yax: YdeOHoe 2016 http://znanium.com/catalog.php?bookinfo=4
nocobue/XKypbenxo JI. H., Hukonosa I'. A., Hukonosa H. 84735

B., derrtapera O. M. - M.: HUI| UHOPA-M.

4. Bricmas Matematuka: [Ipaktuxym / U.I'. Jlypse, T.IL 2013 http://znanium.com/catalog.php?booki
®ynTukosa. - M.: By3oscknit yae6auk: HAL] MHPPA-M nfo=368074

5. Xynaiibepranos, I'. KoMmnnexcHsl# aHaIA3 B MATPHIHBIX 2011 http://znanium.com/catalog.php?bookinfo=4
obmactax[Inexrponnsiii pecypc] / I'. XynaiiGeprasos, A. 41875.

M. KeiTmManoB, b. A. lllanmkynoB. - KpacHospck:
Cubupckuit henepanbHbIH YH-T.

JlonosHuTeNbHas IMTEPATYPA

1.Kypc aHanuTugeckoit reoMeTpun H uHeHoH anreGps | 2009 http://www.studentlibrary.ru/book/ISBN9785
OnexTponHsiit pecypc]: Yue6. 1 By3oB. / bexnemues [I. 922109796.html

B. - 12-e u3a., ucnp. - M. : DUIMATJIIUT.

2. Kpemep, H. I1I. Teopus BepoaTHOCTE I 1 2012 http://znanium.com/catalog.php?bookinfo=3
MaTeMaTuveckas CTaTUCTHKa [ DnekTpoHHsIi pecypc] : 94979

Y4eOHHK JUIA CTYyIEHTOB BY30B, 00Y4arOLIMXCA M0

9KOHOMMYEeCKUM crnenuansHocTsM / H. 1. Kpemep. - 3-¢

u3a., nepepab. u gom. - M.: KOHUTH-JJAHA.

3. Anrebpa u TeopHs uncen [DneKTpoHHBIH pecypc] : 2014 http://www.studentlibrary.ru/book/ISBN9785
yuaebroe nocobue / JI.B. Becenona, O.E. Tuxonos. - 788216362.html

Kazans : U3gatenscteo KHUTY

4. Jlunelinas anre6pa U aHaTUTHYECKas 2015 http://www.studentlibrary.ru/book/ISBN9785
reoMeTpus [DekTpoHHBIH pecype] : yueGHUK / B.A. 392163397.html

Hneun, I'.[1. KumM. - M. : [IpocniekT

5. DNeKTpOAMHAMHKA U PACTIPOCTPaHEHHE PalUOBONH; 2013 http://znanium.com/catalog.php?bookinfo=3

VuaebHoe nocobue / A.A. Kypaes, T.J1. [Tonkora, A.K.
CunuwmH. - M.: HULL UHdpa-M; MH.: Hos. 3HaHue.

67972.
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6.2. IlepuoanyecKkHe H3JaHHUSA
PamuoTexHuka,

PagyoTexHuka U 3N€KTPOHHKA,

[TpuGops! ¥ TEXHHUKA IKCIEPHMEHTA,
[udposas 06paboTKa CUTHAIOB.

6.3. UutepHeT-pecypehbl

Xypuan "Paguorexuuka" - http://radiotec.ru;
http://mexalib.com;

http://znanium.com;

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JTUCITUITIMHBI

JIns peanm3aluyl JaHHOW NMCHMIUIMHBEI MMEIOTCS CIENMANbHBIe [IOMEIEHUs IS IPOBCACHHUA
3aHATHH JICKIMOHHOTO THUIA, 3aHATHH IPAKTHYECKOrO THIIA, TPYNIOBBIX H HIMBHAYaAIbHBIX
KOHCYJBTAIlMH, TEKYIIEro KOHTPOJIS H NPOMEXYTOYHON aTTeCTallud, a TakXkKe IOMEIICHUS LA
caMoCTOSTeNbHOM paboThL. [IpakTHuecky paGoThI TPOBOAITCA B ayauTopusx 301.3, 335.3
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Pa6ogyro nmporpammy cocraBun Canosckuii H.B., nouent xapeaps PT u PC@? \_~ )

Penensenr /
«Bnamumupckoe Kb Panuocsssuy, ['enepansubiii aupexkrop Borpanos A E., é@

IIporpamma paccMoTpeHa U ofio6peHa Ha 3acenanuu kadenpsl PT u PC

Ilpotroxkon Ne /ot 30.2.5, JGfona

3apeayromuii kadenpoit Hukutun O.P.

Pabouas mporpamma paccMoTpeHa u oxo0peHa

Ha 3acelaHuy yd4eOHO-MeToau4ecKoi komuccun Hanpasnenus 11.03.01 Pagnorexnuka

Iporokon Ne / or /. P4 20/ rona / //
Tpencenarens xomuccun Huxurun O.P., 3aenyromuit kapenpoit _ 4

Gt
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JIUCT IIEPEYTBEPKJAEHHUA
PABOQYE ITPOr'PAMMBI U CITAILIAHBI

Pa6ouas nporpaMmMa onobpena Ha 20 /20 yueOHBIH roga

IIpoTokoun 3acenanus xadenpsl No OT roja

3asenyrommit kadeapoit

Pabouas nporpamma onobpena Ha 20 /20 y4eOHbIN roja

ITpoToxon 3acenanus xadeapsr Ne oT roja

3apeayrouuit kadenapoit

Pabouas nporpamMma oxobpena Ha 20 /20 y4eOHEIN roja

IIpotoxon 3acenanus kapenpsl Ne oT roaa

3aBenyrounuit kabeapoit

JUCT PETUCTPAIIMHA N3MEHEHHI
B pabouyro NporpaMmmy AHCLUILTUHEL
BexTopHblit 1 MaTpUYHBIN aHaIU3 B PAIUO3JIEKTPOHUKE

obpa3zoBaTenbHOM NporpaMMel Hanpasienus noarotoBku 11.03.01 Paguorexuuka, HanpaBieHHOCTE:
OneKTpoHHEIE U(POBEIE YCTpoicTBa 1 cUcTeMBI (GakanaBp)

Howmep BHeceHbl M3MEHEHHMS B 4aCTH/pa3/esTbl Hcnonuurens OcHoBaHue
U3MEHEeHUs paboueil mporpaMMbI )5 (@] (HoMep u naTa mpoToKosa
3acenaHus kadbenpsl)

1

2

3aBenytroinuii kadeapoi /

Hoonuce DHO




