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1. IEJIM OCBOEHUA JUCLHUIIJINHBI

[ensro ocBoeHus aucrumuues! " [Ipuxiannas MaTeMaTHKa aHAIH3 B paIHO3JIEKTPOHUKE "

1. IlpuoOpeTeHue 3HaHUA, yMEHHUS M HAaBBIKOB, O0ECIIEUMBAIOIINX MOCTHXKECHHE lenelt
OCHOBHOIT 00pa3oBaTenbHOMN MporpaMMsl IO HaMpaBieHuto «PaguorexHukay.

2. IlogrotoBky B 00JacTH pagHOTEXHUKM M HHQOTETEKOMMYHMKALUH A1 pElIeHus 3ajad
CO3/1aHUs HOBOH M COBEpPINCHCTBOBAHHSA CYILICCTBYIOLIEH IEpPENAIOIEH pagHOTEXHHUKH H
TE€XHOJIOTHH.

3agayu:

1. O3HakoMIeHUE C COBPEMEHHON METOOIOTHENH HayUHO-TEXHUYECKOT0 TBOPUECTBA.

2. IlogroToBka Juis ACHOMB30BaHHSA PaIHOTEXHUYECKUX 3HAHUH IIPH PEIICHUU MPAaKTHIECKHX
3agad Mo pa3paboTKe M OIKCIUTyaTalid CHCTEM, YCTPOHCTB M KOMILUIEKCOB PaIMOTEXHHUYECKOTO
npodus.

2. MECTO JNCOMIIIMHBI B CTPYKTYPE OIIOII
Hucnunmna «[lpukiagHas MareMaTHka aHaI3 B PAJHO3JIEKTPOHHKE» OTHOCHTCA K YacTH,
dbopMupyeMoii yaacTHHKaMH oOpa3oBaTeNbHBIX oTHomneHmit (b1.B.J1B.02.02).
3. INIAHUPYEMBIE PE3YJIBTATHI OBYUYEHUS 110 JUCIHTUITJIMHE
[InarupyeMbie pe3ynbTaTrel OOy4YeHHS IO JUCHUIUIMHE, COOTHECEHHBIE C TUIAHHPYEMBIMH
pesynbsTaramMu ocBoeHUs OIIOI] (koMneTeHIIMAMA ¥ HHAWKATOPAMHU JOCTHKEHUS KOMIIETCHITHH )

DopMupyeMbIe [TnanupyeMsle pe3ysibTaThl 00yYeHHA N0 AUCUMIUIMHE, B HaumeHoBaHue
KOMIETEHIIUH COOTBETCTBHHU C MHIMKATOPOM JOCTIXKEHUSA KOMIETEHIIUA OLIEHOYHOT'O CPEJCTBa
(xox, conepxanue HHaukaTop 10CTIXKEHUS PesyneTarel 06yueHus no
KOMIIETeHIUH) KOMIIETEHLIUU JUCUUILTHHE

(K00, codepicanue UHOUKAMopa

VYK-1. Cnocoben | YK-1.1. 3naer npunnumnel | 3HaeT ocHOBHEIE ypaBHe- | Ompoc 1o mpoiiieH-

OCYIIECTBILATH cbopa u 06061eHns MHGODP-| HUSL, IPUHLKIBI B TEOpe- | HOMY TEOPETHYECKO-
[IOMCK, KPUTHYEC- | MALUHU. MBI TIPUKIIaJHON My MaTepHaiy.
KHH aHaIM3 U VK-1.2. YMeer cooTHeCTH MaTeMaTHKH; TecToBBIE BOIIPOCHI.

CHHTE3 HH(pOpMa- | Pa3HOPOAHBIC ABJICHUA U CHC- | VMeeT MPUMEHATh OCHO-

UM, IpAMEHSTh | TeMAaTH3NPOBATh MX B PAMKAX | pyye ypaBHEHHs, IPUH-
CHCTEMHBIIA IO/ H30paHHBIX BUAOB Npodeccu-

= LINITBI H TCOPEMBI
OHAJIBHOH JEATCIIBHOCTH.

X0 [U1s peune- MIPUKJIAHON MaTeMaTHKH
VK-1.3. Bnageer HaBbIKaMH
HUS TIOCTaBJIEH- JULSL pelIeHUs
Hay4HOro [TOUCKA U NPaKTU-
HBIX 3a7a4. : g
o ueckoii paGoTsl ¢ nudopma- | LoCTABTCHHBIX 321449,
ITMOHHBIMH UCTOYHHKAMH, MC- BnaﬂeeT METOAAMH
TOAAMHU IPUHATHS pewienHui, | @HAIN3a, IPHHIHIIAMH 1
KJIaCCUYECKOH TEOpHH
TIpUKJIAAHOH
MaTEMaTHKH;
YK-2. Cnocoben | YK-2.1. 3naer 3uaer cnocobbl pemenns | [IpakTuyeckue
ompesieNnaTh Kpyr | HEOOXoqUMBIE Jst MPUKIIaTHON MAaTEMATHKH | 3aHATHS IO PEUICHUIO
3ajad B pamkax | OCYIICCTBICHHL B IPEMEHEHNH K 3a/1a4 IPUKJIATHOMN
. | mpodeccHoHaIBHOM
NOCTaBICHHON pPaIMOTEXHUYECKUM MAaTEMAaTHKH.

ACATCIBHOCTH ITPABOBEIC

LeNnd U BLIOUpaTh yCTPORCTBAM pa3IMYHOrO

HOPMEL.
OIITUMAIIBHBIC VK-2.2. YMeeT THIIA,
CIIOCOOBI MX OIpeNeNsATh KPYyr 3a1a49 B

paMKaxX U30paHHBIX BUIOB




PEOICHUS, UCXOsa

H3 AedcTByIomux | ACATENBHOCTH,
IPaBOBBIX HOpM, | [IIAHHPOBATH
rdeltRcs COOCTBEHHYIO
pecypcos u
OrpaHUYeHHUMN

npodecCHOHAIBHOH

JEATENBHOCTD HCXOAA U3
HMEIOIIUXCS PECYPCOB; .
COOTHOCHTB I'JIaBHOE M
BTOPOCTENIEHHOE, PEIlaTh
[TOCTaBJICHHBIE 3a]1a41 B
pamMKax n30paHHBIX BHIOB
npodeccuoHanbHOM
JEeATENBHOCTH.
VK-2.3. Bnageer
HABBIKAMH MPUMEHEHUSA
HOpPMaTUBHOH 6a3bl U
pelieHns 3aaa4 B 061acTi
H30paHHBIX BUIOB
podheCCHOHANEHON
JEATEIIbHOCTH.

| Vmeer OIIPEREIIATE
METOAR! PELICHHS 3a1a4
NPUKJIATHON MaTeMaTHKH
NIpH pacyére
PaIHOTEXHUYECKUX
YCTPOMCTB;

Braneet Heo6xoquMbIMH
TEOPETHUYECKUMH,
NPaKTHYECKUMHU
3HAHUAMH, YMCHHAMH H
HaBBIKAMH IIPH pEICHHH
3a71a4 [IPUKIIaJHOH
MaTeMaTHKH U
BBITOJIHEHUH Pacy&ToOB
PaTHOTEXHUYECKHUX
YCTPOMHCTB.

4. ObbEM H CTPYKTYPA TUCHUILJIUHBI

TpynoeMKoCTh AMCIMIUTHHEI COCTABIET 5 3a4€THBIX enuamL, 180 gacos.

TemaTu4eckuil niaan
dopma obydenns — oyHas

KonTakTHas paGora DopMbI
obyyarommxcs TEKYILETO
C MeAAaroru4ecKum KOHTpOJIs
o paboTHHKOM YCIIEBAEMOCTH,
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enu AUCUMILIMABI ¥ 3a8a4H 4
1 | Brenenue. 2 | 1 2
2 | OcHOBBI BEKTOPHOM are6pel. 2 23 2 6 1 3
3 | Ckanspuoe norne. 2 4,5 2 2 1 8
4 | BexropHoe nosne. 2 6,7 2 4 1 8 PeliTuHr-KOHTpONIH
1




JIuHeHHbI UHTErpaT U 2 8,9 2 2 1 9
5 | Oupxynauus BeKkTopa.
Oneparop 'amuiisTOHA. 2 10 | 4 1 9
6 | duddepenunansHsie
OTepaTopbl BTOPOro NMOPAAKA.
[ToTeHIIMAIBHOE BEKTOPHOE
7 | none. 2 11 1 2 1 8 | PedTHHI-KOHTPOIb
2
8 | KpuBonuueiiHbie KOOPAMHATEL. | 2 12, 2 6 2 9
13
0 | YpaBHenus Maxkcaena. 2 14 1 2 1 9
10 | ITousTue matpull. JedcTBus ¢ 2 15, 2 4 1 9
MAaTpHULIAMH. 16
11 | Pa3znokeHHs MaTpHL B 2 17 1 2 1 9 PelTHHT-KOHTPOJIb
NPOU3BEACHHE TPEYTOBHBIX 3
MaTpHLl.
12 | bunuHeliHble U KBaaPaTHUHBIE 2 18 1 1 9
bopMBL.
Bcero 3a 2 cemecTp: 18 36 99 Ok3ameH (27)
| Hanuuwe B ancimmnusne KIVKP -
HToro no aucumruivHe 18 36 99 3k3ameH (27)

Conepmauue JIEKIIHOHHBIX 3aHATUMI 110 AHCUHHILIHHE

Tema 1: Llenu quCHUIUIHHEI ¥ 3a1a4l Benenwue.

Ilen AMCUMILTMHEI K 3amavud BBenenue. 3HaueHWe W MecTo Kypca. OCHOBHBIC MOHATHS H
TepMHHEI. VIcTOpHYecKas CIpaBKa.

Tema 2: OCHOBEI BEKTOPHOM ayreOpel.

OcHOBB! BeKTOpHO# anrebpbl. ClojeHHe M BBIYMTAHHME BEKTOPOB. YMHOXEHHE Ha CKajip.
Pasnoxenue BekTopoB. CKaTIpHOE, BEKTOPHOE H CMEIMAHHOE IPOU3BEACHHE BEKTOPOB.

Tema 3: CxansipHoe noie.

CxasisipHOe 1IoJIe U ero rpaaueHT. CBOMCTBA rpajiMeHTa.

Tema 4: BextopHoe noite.

BekTopHoe moie. BekropHsle nuHEM. IJoTOK BexTopHOro mnojs. Juseprenums. Teopema
Octporpanckoro-I aycca.

Tema 5: JIuneitureni uuterpat v Llupkyanus BeKTopa.

JIuHeHHBIi MHTErpal M LHPKYIAUUs BekTopa. Buxpp BexropHOro mnoius. CBo#cTBa BHXPS.
Teopema Ctokca.

Tema 6: Oneparop I'ammisToHa. JluddepeHnmanbHbIe OlIepaTOphl BTOPOTO NOPAAKA.

Omneparop 'amunbrona. Juddepennuansubie 0nepaTopsl BTOPOTo MOpAAKa.

Tema 7: IloTeHIMaTBEHOE BEKTOPHOE TIOJIE.

[MoTeHIHaIEHOE BEKTOPHOE mone. Y paBHenus Jlamnaca u [Tyaccona.




Tema §: KpuBonuHEHHBIE KOODAUHATEL.

Kpuponuueitusie koopauHatel. Koadpdnuuente! Jlame. BeipaxkeHus 17151 BEKTOPHBIX ONIEPaToOpOB
B KpUBONIHMHENHBIX KoopauHaTtaX. Cpepuueckue U UHIHHAPHYECKHE KOOPIUHATEL

Tema 9: YpaBHenus Maxcsema.

VYpasuenuss MakcBeslla H HCIOIB30BaHUE BEKTOPHOTO aHAK3a [IPH HX PEIICHHH.

Tema 10: ITonstre marpui. J(eficTBUs ¢ MAaTPHIIAMH.

I[lonstue Matpun. JeitcTBus ¢ Marpuiamd. Exuauunas u obparsas MaTpuibl. CHMMETPHYHEIE,
OPTOTOHAIIBHBIE, YHATAPHbIE MATPHULLBL.

Tema 11: Pa3noxeHust MaTpHUIl B IIPOU3BEICHUE TPEYTONBHBIX MATPHUIL.

Pa3ioxeBMss MaTpHll B NpPOM3BEIEHHE TPEYroJbHBIX MAarpull. MaTpuyHble MHOIOWIEHBI.
XapaKTepuCTHYECKHE YHCNa M COOCTBEHHbIE BEKTOPHI MaTpull. JlnaroHabHas ¢popMa MaTpuil.
Xopnanosa u gpyrue GopMBI MaTPHIL.

Tema 12: BunuHeliHbIe U KBapaTHIHbIE (HOPMEL

BunuHeitHble W KBagpaTHuHble GopMbl. DpMHUTOBBI (opMbl. [IpeobpazoBanus KBaApaTHIHBIX U
SPMHUTOBBIX (OpM.

Conep)lca}me NPAKTHY€CKHX 3aHATHIA M0 JHCIHILIHHE

Tema 1: Ckansip u Bektopa. OCHOBHEBIE IIOHATHUA.

Tema 2: Tlpoekiyu BEKTOpa HA OCH B IEKAPTOBOH CHCTEME KOOPIAHWHAT. YMHOXKCHHE Ha CKaJAP.
CrnoeHHe U BLIMHTAaHHUE BEKTOPOB.

Tema 3: V300paxkeHue CKalIIpHBIX H BEKTOPHEIX MTOJIEH.

Tema 4: CkanspHoe Npou3sBeeHHE BEKTOPOB. BekTopHOE npou3peeHne BeKTOpoB. CMemanHoe
IIPOU3BEJICHUE BEKTOPOB.

Tema 5: ITotok BekTopa. Teopema I'aycca-OcTporpanckoro.

Tema 6: JluBepreHuus BEKTOpa.

Tema 7: Lupkynsuus Bektopa mo koHTopy. Teopema Crokca.

Tema 8: Potop BekTOpa.

Tema 9: ['paivieHT CKaJIApHOI'O IIOJIA.

Tema 10: Jluddepennnansusie onepaTops! Broporo nopsaka. Oneparop Jlamnaca.

Tewma 11: ToxxaecTBa BEKTOPHOro aHajIu3a.

Tema 12: KpuBonuHelHbIE KOOPANHATEL

Tema 13: Kosddunumenrs: Jlame.

Tema 14: BexTOopHBIE ONIEPATOPHI B LUKIHIECKOH H cHEpHUIECKON CHCTEMAX KOOp/UHAT.

Tema 15: Matpunsl. OcHoBHbIE TOHATHA. DOPMEI MATPHIL.

Tema 16: TTopsok 1 paur Matpul. OnpeaenuTeny. Berucnenne onpeaenmreen.

Tema 17: CnoxkeHne ¥ YMHOXEHHE MATpPHII.

Tema 18: O6patHble MaTpuLbl. CriocoObl BEIYHCIEHUSL.



5. OHEHOYHBIE CPEACTBA JUJISI TEKYILIEI'O KOHTPOJISA YCIIEBAEMOCTH,
[MPOMEXYTOYHOM ATTECTAIIUHA I10 UTOT'AM OCBOEHUS JIJUCHUATLTAHBI
A YYEBHO-METOJNYECKOE OBECIEYEHUE CAMOCTOSITEJILHON PABOTBI
CTYAEHTOB

5.1. Texymuii KOHTPOJIb YCIIEBAEMOCTH

Peitrurr-xontposns Nel

1. OTuune cKajigpa oT BEKTOpA.

2. YMHOX€eHHUE CKaJlipa Ha CKaydp.

3. VYMHOXKEHHE BEKTOpA HA CKaAP.

4, HaxoxeHue npOeKIMH BEKTOpPa Ha COOTBETCTBYIOILYIO KOOPANHATHYIO OCB.
5. CKanspHOe MPOU3BEICHUE BEKTOPOB.

6. BexTopHOE NpoU3BeIcHHE BEKTOPOB.

7. Haxox/eHne pou3BOAHOMN OT BEKTOPHOH (YHKIMH [0 CKATAPHOMY apryMeHTY.
8. 'panueHT.

9. HanpasieHre rpaIieHTa 1 SKBUINOTEHIMAIBHBIX TOBEPXHOCTEH.

10. I'pagueHT cyMMbl QyHKIMHA.

11. BexTopHBIE THHHH.

12. IloTok BEKTOPHOTO NOJIA.

PefiTHHr-KOHTpOIb Ne2

1.JluBepreHuust OT BEKTOPHOH QYHKIIMH.

2. Teopema I"aycca-OcTporpaackoro.

3. LHHupkynsamus BEKTOpa.

4. PoTop (BHXpb) BEKTOPHOTO IOJIA.

5. Potop ot pe3ynbeTara, 00pa3yrolerocs B pe3ybTare BLIYHCICHUS IPAJHEHTA.

6. Porop oT pe3ynbTara, 00pa3yromerocs B pe3ybTare BEIYHCICHHS JTUBEPTCHIUH.
7. I'pamgueHT OT pe3ynpraTa, 00pa3ylomerocs B pe3y/bTaTe BHIYMCICHIs POTOpa.

8. JluBepreHIuUs OT pe3yJibTaTa, 00pa3yoLerocs B pe3yibTaTe BEIYUCIEHUS POTOPA.
9. ConeHOUAATBHOE MOJE.

10. Teopema Croxca.

11. Omeparop ["'amunsTOHA.

12.IToTenuansHOE BEKTOPHOE IOJIE.

PeitTuHT-KOHTpOIH Ne3

1. KpuBonuHeiiHble KOOPAWHATHI.

2. Koadpuuuentsr Jlame.

3. KoopauuaTHsle MOBEpXHOCTH B chepUyecKol cucTeMe KOOPIMHAT.

4, KoopaMHATHEIE TIOBEPXHOCTH B IIMIMHAPHYECKOH CHCTEME KOOPIMHAT.
5. KoopauHaTtHble THHUH B cheprdecKoi CHCTEME KOOPIUHAT.

6. KoopanuHaTHbIE TMHAH B IIMIMHIPUYECKOH CHCTEME KOOPAMHAT.

7. CrnoxeHue MaTpHL.

8. YMHOXeHHE MaTpHIl.

9. EnynuyHas MaTpHna.

10.CoGcTBeHHBIE BEKTOPA MATPHILIEL.



5.2. IlpomekyTouHast aTTecTAllUe I10 HTOTaM OCBOCHHS JHCIHILIMHEI

BOHpOCBI K 3K3aMCHY.

OcCHOBHBIE OIIpeAeTICHHS BEKTOPHOI'0 aHATH3a.
JluBepreHus BEKTOPHOT'O MOJIA.
[Tpou3BoIHAS BEKTOPA MO CKALIPHOMY apryMEHTY.
BeiBox hopMyITBI AMBEPreHIMY B KOOPAMHATHOH (opMe.
Mexanrueckoe 3HaueHUe IPOU3BOJHON BEKTOPA.
CroiicTBa IUBEPrEHIUH.
CkayspHO€e IPON3BEACHUE BEKTOPOB H €r0 CBOMCTBA.
Teopema ["aycca — OcTporpanckoro (¢ BEIBOJOM).
BekxTopHOe npou3BeICHUE U €T0 CBOMCTBA.

. BextopHsle TpyOKH.

. CMemannoe npou3BeAeHne U p. GOPMYJIIBI BEKTOPHOIO aHaIN3a.

. Hupkynsuus BeKTOpA.

. IInomanp, Kak BEKTOp.

. Potop.
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. Kacarenbnas, ee e1MHUYHBIIA BEKTOP U ypaBHCHHE.

. BeiBog ¢opmyiiel poTopa depe3 IpoeKIHH.

. Hopmans, riaBHas HopMasib ¥ HOpMaJIbHas IIJIOCKOCTE.
. CpoiicTBa poTopa.

. KpuBusHa.

. Teopema Ctokca (¢ 10Ka3aTETLCTBOM).

. CopsMistronas II0CKoCTb.

. CnenctBus u3 TeopeMbl CTokca.

. Compuxacaromasics IIJ10CKOCTb.

. Oneparop ['amuibTOHA.

bunopmas.

. CoiicTBa oneparopa ["amunbsTOHA.

Kpyuennue.

. [loreHuansHOe BeKTOpHOE mone. YpapHenue [Iyaccona.
. Tpeyromsauk ®peHe.
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. Kpupomuneiinbie koopaunatel. Kosddummentst Jlame. OOmmit BUA BEKTOPHBIX
GbyHKIMH B KPUBOJIMHEHHBIX KOOPAUHATAX.

31. Pa3noxeHne BEKTOPOB CKOPOCTHU M YCKOPEHHS Ha KacaTelIbHYIO H

HOPMAJTbHYIO COCTaBJISIOIIHE.

32. Ciheprueckre KOOPAWHATEL U BEKTOPHbIE QYHKIMH B HHUX.

33. [loBepxHOCTH YPOBHS H IPaJMEHT CKATSPHOIO MOJIS.

34. lumuHapuYecKie KOOPJHHATHI i BEKTOPHBIE (QYHKIMH B HUX.

35. CroiicTBa rpaJieHTa.

36. OcHOBHBIE BUABI MAaTPHUIl U ACHCTBUIN Hal HUMHU.

37. BeXTOpHEIE IUHUH.

38. CpoiicTBa MaTpHIl.

39. IToTOoK BEKTOPHOTO IIOJIS.

40. CoOcTBEHHBIE BEKTOPBI U COOCTBEHHBIE YHCJIa MATPUIL. Pa3IoKeHHS MATPHUIBI



5.3. CamocTosiTeIbHAs paboTa oGyuaromerocs.

Tecte! 11 koHTpONst CPC 110 AHCIHHIITHHE.

TECT 1
1.Ckansp 0T BeKTOpa OTJIHJAeTCs:
- HanpasnenueM
- Tem, 4To He UMEET HanpaBICHUA *
- [TocTosHHOMN qmuHOK
- MaTtemaTtHdeckoil onepanuei, ¢ IOMOINBIO KOTOPO# OH MOJTy4YeH
2. YMHOXX€eHHE CKaJIspa Ha CKalip — 3TO:
- CkansipHOe MPOU3BEICHHE
- BektopHoe npounssenenue
- ApudmeTnueckoe npon3BeneHue*
3. YMHOXEHHE BEKTOpa Ha CKaISp — 3TO:
- CkanspHOE IPOU3BEICHUE
- BekTopHoe npousBenenue
- ApudmeTrraeckoe nmpousseneHue*
4. Yro6bl HAWTH NPOEKIMIO BEKTOPA Ha COOTBETCTBYIOIIYIO KOOPAUHATHYIO OCh, HEOOXOIUMO:
- BexTOp yMHOXHTE CKAISIPHO HAa COOTBETCTBYIOLIMI OpT*
- BexTop yMHOXHUTE BEKTOPHO Ha COOTBETCTBYIOLIHI OPT
- BEKTOp CIIOKUTE € COOTBETCTBYIOLIUM OPTOM
- BexTop MOBEpHYTH 10 COBNAJICHHS C COOTBETCTBYIOIIUM OPTOM
5. CkalsipHOE [TPOU3BENCHHE BEKTOPOB [TOPOKAAET:
- Cxamsap*
- Bextop
- OnuH U3 opTOB
6. BekTopHOE Mpon3BeicHUE BEKTOPOB MTOPOKIAET:
- Cxaysip
- Bexrop*
- OguH U3 opTOB
7. Jlna Hax0XIEHHUs MPOU3BOAHON OT BEKTOPHOM QYHKIMH 110 CKASIPHOMY apryMEHTY HYXKHO:
- HaliTi mpon3BoAHbIE OT €ro mpoeximit*
- Mcnone30Bare cKaIsipHOE IPOM3BEACHHE
- HaliTy mpou3BoAHYIO OT MOZY/Isl BEKTOPHOM ()yHKIIHH
- IIpeBapuTEIEHO MPOBEPUTD, CYLIECTBYET JIU HHTErPAT OT 3TOM BEKTOPHOMH (YHKIINH
8. I'pamueHT — 3TO XapaKTepHUCTHKA:
- TuddepeHIUpyeMOCTH BEKTOPHOM QYHKIMH
- XapaKkTepHuCTHKa CKOPOCTH H3MEeHEHHs CKATSPHON QYHKIHN*
- XapakTepHCTHKA, OTHOCSIIASCS K CBOMCTBAM BEKTOPHOM (QYHKIUH
- IIpoeknus BeKTOpHOH QYHKIHH Ha BRIOPaHHYIO KOOPAMHATHYIO OCh
9. HanpaBneHue rpafiieHTa i S9KBUITOTEHIHMANLHEIX IIOBEPXHOCTEH:
- Hukak He cBa3aHBI
- HarpaBJieHBI IOZ ONpe/ieICHHBIM YTJIOM, B KOHKPETHOM CITy4ae 3aBUCAIIUM OT BUAA (pyHKIIHH,
OT KOTOPOH HaXOQUTCS FPATUEHT
- Beerna B3auMHO nepneHIuKyIspHbL*
- Becerna B3auMHO mapaienbHbB

10. I'pamuenT cyMMBI QyHKIMIA paBeH:
- [Ipou3BeicHUIO rpaIueHTOR OT 3THX (PyHKUHH
- IIpyHAMaeT HeollpeAeIeHHOE 3HAYEeHHH
- MoxeT ObITh Haii/ieH TOJBKO I HEKOTOPBIX BUAOB (QYHKIIHI
- PaBeH cyMMe TpalMeHTOB OT 3TUX QyHKIMT*



- PaBen npoussenenuo ogHo# U3 3Tux QyHKOUH Ha TPAJHEHT OT APYroii

11. BekTOpHbIE THHUU — 3TO:

- JluHuM, B KaXIOH TOYKE KOTOPBHIX HAaNpaBiIeHHE BEKTOPHOHW (YHKIMH COBHAJaeT C

HalpaBJICHHEM KacaTelbHOH*

- Jlunuy, nepreHauKyISpHbIC HAIPaBIECHUIO IPaAMEHTa B JaHHON TOUKe

- Jlunvu, nepecekarolyecs B paccMaTpuBacMOi TOUKe

- JIunum, KOTOpbIe MOTYT OBITH MOJIy4YEHBI TOJIBKO IPUMEHEHHEM OIIEPAllUU IPaJMeHTa
12. IToTok BEKTOpPHOrO MoAs — 3TO:

- COBOKyNHOCTB 3HaYEHHWH BEKTOPHOIO IMOJI B pacCMaTpHBAaEMOM 00beME

- CxopocCTh U3MEHEHHUS [T0 BPEMEHH 3HAYEHUI BEKTOPHOIO I10JIs

- Marerpan no paccmarpuBaemoi nopepxHocTn*

- MakcuMasnbHasi CKOpOCTh U3MEHEHHs BEeKTOPHOIO NOJISL BAOJb BEKTOPHOM JIMHUU

TECT 2

1. JIuBepreHuust OT BEKTOpHOH QYHKIHH — 3TO:

- [Ipou3BoaHas ot rpaaueHTa

- XapakTepucTHKa CKOPOCTH IIPOU3BOJICTBA BEKTOPHOTO MOJIs*

- [ToHATHE OTHOCHUTCS HE K BEKTOPHBIM, @ K CKLIPHBIM GYHKIMIM
- XapaKTepuCTHKa KPUBU3IHEI BEKTOPHBIX CHUJIOBBIX JIMHUN

2.Teopema I'aycca-OcTporpaZickoro yCTaHaB/IHBAET CBA3b MEXKIY:

- TPaOUEeHTOM U IUBEPreHIUEH]] moaei

- IOTOKOM BEKTOPHOTI'O OIS ¥ TPaJdeHTOM

- HHTErpaloM Mo 00BEMY OT IpaJMeHTa W IOTOKOM BEKTOPHOTO TIOJII uYepe3 MOBEPXHOCTH,
OTPaHUYNBAOIIYIO 00BEM

- MHTErpaJioM 110 00beMy OT AUBEPTEHIIMH U ITOTOKOM BEKTOPHOTO IOJISI Yepe3 MOBEPXHOCTb,
OrpaHMYHUBAIOLIYI0 00BbeM™*

- HHTErpajoM I10 00beMy OT JUBEPIEHIIMH U HHTEHCHBHOCTHIO CHJIOBBIX JIMHUH B 9TOM 00BEME

3 .Lupxynsanus BeKTOpa — 3TO:

- ITMHEHHBIA HHTErpaj 10 3aJaHHON TPAeKTOPHH IIPOU3BOJIBHOTO BHAA

- TMHENHBIA UHTETpal 110 3aMKHYTOH TpaeKTOpHH™

- IEPEMEIIEHHE 110 BEKTOPHOM JIMHUU B COOTBETCTBUH C HAIIPABJICHUEM BEKTOpa

- IIPOM3BO/IHAS OT BEKTOPHOM (YHKIIMH, paccMaTpUBaeMast Ha 3aJAHHOM Y4acTKe KPHBOJMHHEITHOM
TPaeKTOPUH

4.Potop (BUXph) BEKTOPHOTO TIOJISI — 3TO:

- UEHTp 3aMKHYTOH BEKTOPHOH TUHUU

- MaTeMaTU4ecKas oNepalus, onpeaenstomas hakT 3aMKHYTOCTH BEKTOPHON THHUH

- IJIOIIA/(b, OIPAHHYEHHAS 3AMKHYTOH BEKTOPHOM CUIOBOH NTHMHUEH

- MaTeMaTH4ecKas ornepanus, oopaTHas onepaliu BEIYHCICHUS THBEPTEeHIIHA

- MaTeMaTHU4eCcKas onepanus, obpaTHas olepaluy BEMUCICHUS TpalieHTa

- MaTeMaTHYeCKas ONepaLus, OIpeiersieMas IpeaeIbHBIM OTHOIEHHEM [IUPKYJISINH 10 KOHTYPY
K IUIOLa i KOHTypa*

5.PoTop ot pesynsraTa, 06pa3yroimerocs B pe3yabTare BEIYUCICHHUS TPaIueHTa, PABCH:
- Hymo*

- eIMHHLIE

-0E€CKOHEUYHOCTH

- IUBEPreHUUHN

- CAaMOMY T'PaIueHTy



- HENIb34 ITOCIIENOBATCIBHO IPUMEHATD 3TH OIICpalluH

6.Potop ot pe3ynbTaTa, 06pasyromerocs B pe3ysibTare BBIYUCICHHS IUBEPTCHITAH, PABEH:
- HYJIIO

- eIMHHUIIE

-0€CKOHEYHOCTH

- caMO TUBEPIreHIINU

- TPaJIUEHTY

- HeJIb34 MTOC/IEA0BATENBHO IPHMEHATE 9TH Ollepanuu*

7.I'pagueHt ot pe3ynbrara, 00pa3yromerocs B pe3yjabTaTe BHIMUCICHUS POTOpPA, PaBEH:
- HYJIIO

- JIMHULIC

-0eCKOHEYHOCTH

- TUBEPreHIHH

- CaMOMY I'PaJUCHTY

- HEJIB34 TIOCIEAOBATENIFHO IPHMEHATDH 3TH OINlepaluu™

8. [luBeprenius oT pe3yJbTaTa, 00pa3yroerocs B pe3yibTare BEIYUCICHHS pOTOpa, PaBeH:
- Hymo*

- €IUHHLIE

-0ECKOHEYHOCTH

- UCXOHOH BEKTOPHOH YHKIIHH

- TPaMEHTY

- HeJIB3sl TIOCIIEA0BATENBHO IIPUMEHSTE 3TU ONlEPALUN

9. ConenonpgaibHOE IIOJIE — 3TO IOJIE:

- obpasylomeecs B pe3ysibTaTe BEIYUCIEHNA TPaJUeHTa

- oOpasytoleecs B pe3yJIbTaTe BEIMUCICHHUS TUBEPreHITHN

- oOpasyroieecs B pe3yibTaTe BEIYUCIEHUS poTopa*

- JIEKTPOMarHUTHOE I10Jie, HE OTHOCALIEECS K BEKTOPHOMY aHAJIN3Y

10. Teopema Crokca cBsi3pIBacT Mexay coboii:

- HHTCTpall OT pOTOpa MO IIOBEPXHOCTH H UHUPKYJAIHIO IO KOHTYPY, OTPAHHUYHBAKOILICMY

IIOBEPXHOCTE *

- HHTETpal OT pOTOpa I10 MOBCPXHOCTH U HHTETPAIT IO KOHTYPY, OrpaHU4YUBAIOIICMY [IOBEPXHOCTD
- 3HA4YCHHU pOTOpPA HA KOHTYPE, OTPAaHUYIHBAIOIIEM ITOBEPXHOCTh W 3HAYCHHUSA AUBCPICHIIMM Ha

3TOH MOBEPXHOCTH

- 3HA4YCHU POTOpA Ha KOHTYPE, OrPaHHYHBAIOIIEM ITOBEPXHOCTH M 3HAYECHHUS I'PaJUCHTA Ha 3TOH

IOBEPXHOCTH
- IO3BOJIAET OJYYHTh AUBEPTEHIHNIO U I'PaJIMeHT Ha OCHOBE ONEPALliU pOTOpa
11. Oneparop 'amunsTOHa — 3T0 MU depeHITHATBHBIN oepaTop:

- IEpPBOTO Mopsaka*

- BTOpPOro nopsijaka

- TPETBETO NOpsAKa

- YETBEPTOrO NOpska

- orepartop He sBisieTcs AU depeHnHaTbHBIM

- IOHATHUE MOPSIKA K 3TOMY ONEPATOPY HE MPUMEHSICTCH

12 .IToreHnuanbHOE BEKTOPHOE T0JIE:

- oOpa3yeTcs ¢ IOMOIIBIO ONEpalliy IPaJUeHTa Hall CKJIIPHBIM moem*

- IOTCHLMAJIBFHO BO3MOXHBIN BapHAaHT BEKTOPHOTO MOJIA

- [IOJTy4aeTcs B pe3ylIbTaTe ABAXKABI IOC/IEN0BATEILHO IPUMEHEHHOMH OMTepalliyl poTopa

- OTHOCHUTCA HE€ K BEKTODHOMY aHajH3y, a K (1)H3I/IKC, IIOKa3piBasg MNOpPOCTPaHCTBEHHOC

pacnpeacieHue INEKTPUICCKOro NOTCHIHAIIA



TECT 3

1.KpuBonuHeliHbIE KOOPIUHATEHI:

- IOJTY4ar0TCs U3 NPSIMOYTOJIbHBIX KOOPAMHAT ITyTeM HaKJIOHa KOOPIAMHATHBIX OCei

- NONy4aroTcs MyTeM (YHKIHOHAIHHOTO 3aJaHWs HOBBIX KOOPAMHAT HA OCHOBE CTapbIX
KoopauHaT*

- OTY4arOTCs B pe3yIbTaTe HENPAaBUIBHOTO IPUMEHEHHS HEKOTOPBIX BEKTOPHBIX GyHKUMi

- HOJy4aloTcs NpUMEHEHHeM (YHKIMI BEKTOPHOTO mNpeoOpa3oBaHHsS HaJ HAalpaBiICHUEM
IOPSAMOYTOJBHBIX KOOPAHHATHBIX OCei

2.Koadpdpuunents! Jlame:

- IIOKA3LIBAIOT, BO CKOJBKO pa3 KaxJaas M3 I[PAMOYIOJBHBIX OCEHl oTnnMyaercd OT Ocefl B
KPUBOJTHHENHHBIX CUCTEMAX KOOPMHAT

- IOKa3bIBAIOT CMELICHUE TPACKTOPHH B KPHBOJIMHEHHON CHCTEME KOOPIMHAT

- cIIy>aT 171 0003HauYeHHs €TUHUYHBIX BETOPOB B KPHBOJIHMHECHHBIX CHCTEMAaX KOOPAMHAT

- IPUMEHSIOTCS IIpH 00HIEM OMMUCAHHK BEKTOPHBIX QYHKIHHA B KPHBOJIMHEHHBIX KOOpAKHATAX *
3.B coepuyeckoli cucTeMe KOOpPAHMHAT KOOPIAMHATHBIE MOBEPXHOCTH MPEACTABISIOT COOOM
HabopEI:

- cthepbl; KOHYCHI; MONYTIOCKOCTH

- cephl; IJUTUIICOUAB]; ITIOCKOCTH

- chepsl ¢ IEHTPaMH, CMEMEHHBIMM BII0JIb KOOPAMHATHEIX OCEH

- chephl; IIOCKOCTH; YCEUEHHBIE [[HIHHIPDI

4.B mUIMHAPHYECKOH CHCTEME KOOPAWHAT KOOPAWHATHEIE ITOBEPXHOCTH IIPEACTABISIOT COBOM
HabopEL:

- UMJIMHPEL, OCH KOTOPBIX PaclojIoKeHBI BAOIb OCeH MPAMOYTONBLHONW CHCTEMBI KOOPIHHAT

- MATHHAPEI; CHEepBl; IIOCKOCTH

- TIOJIYTLIIOCKOCTH; LIMJIMHJIPBIL; TIOCKOCTH

- MMCKH; HAMUHAPHI; [IOCKOCTH

5. B cdhepuueckoit cucreMe KOOpIMHAT KOOPAWHATHBIE IMHUHU MPEICTaBISsIOT COO0M HAGOPBI:

- Iy4H; Napauieny; MeEpUIMaHb*

- JIy4H; IIPSIMBIE, apajlIebHbIC OJHON U3 KOOPJMHATHBIX OCEH; OKPYKHOCTH

- HabOpEI OKPY’KHOCTEH, Y KaXA0T0 U3 KOTOPHIX LEHTPHI COBIANAIOT ¢ OXHOM U3 KOOPIMHATHBIX
ocei

- 3JUIMIICKHI ¢ Pa3HOM CTENEHBIO CXKAaTUS BJOIb COOTBETCTBYIOMIEH KOOPIMHATHOM OCH

6.B munuHIpHYecKoil cHcTeMe KOOPAWHAT KOOPAHMHATHBIE MOBEPXHOCTH NPEACTABIAIOT COOOM
HaOOPEI:

- JIy4H, IEPIECHIUKYIIAPHBIE COOTBETCTBYIOIIEH KOOPIUHATHOM OCH

- OKPYXXHOCTH, JIy4d, NEPIEHAMKYJAPHBIE KOOPAWHATHON OCH; NpsAMBIC, MEePHEHIUKYIISIPHEIE
KOOPJIWHATHOM IIOCKOCTH*

- Habopbl OKPYKHOCTEH, PaclONOXKEHHbIE B IUIOCKOCTAX, EPIEHUKYJ/ISPHBIX KOOPIHHATHBIM
ocAM

- JIyYH, PacIOJIOKEHHbIEC Ha [IOBEPXHOCTSAX B3AUMHO [IEPECEKAIOIUXCS IUIHHIPOB

7. IIpy cyMMHpOBaHHH MaTpHI] 3JIEMEHTBI MATPHUIIBI — Pe3yIbTaTa CYMMHPOBAHHS PaBHBL:

- CYMME€ 3JIEMEHTOB B TeX )K€ MO3ULIHSX UCXOMAHBIX MaTpHIl*

- CYMME€ 3JIEMEHTOB B COOTBETCTBYIOIIUX CTPOKAX HCXOHBIX MATPHIL

- CyMMe 3JIEMEHTOB B COOTBETCTBYIOLINX CTOJOIAX HCXOMHBIX MATPHIL

- CyMME 3JIEMEHTOB U3 [TO3UIUIH OMHAKOBBIX HOMEPOB CTPOKH OJHOM MAaTPHIIEI ¥ CTOIONA Ipyroi

8.MaTpunel MOXXHO NepEMHOXATh OJHY Ha APYTYIO, €CIIHU:
- Y HUX COBIIaJaeT KOJIMYECTBO CTPOK
- ¥ HUX COBIIQ/Ia€T KOJIMYECTBO CTOJIOIOB



- Y HUX COBIIaAaeT KOJIUYECTBO H CTONOIIOB, H CTPOK
- ¥ OHO# M3 HHX COBIAJAET KOJHYECTBO CTPOK C KONHYECTBOM CTONOIOB APYyroi*
- Y HUX COBIIAZa€T KOJIMYIECTBO 3JIEMEHTOB B INIaBHOH JTMaroHaIn

9. EnyHnuHas MaTpHIla — 3TO Takasi, y KOTOpOIA:
- BCE JJIEMEHTEI PaBHBI €HHHUIIC

- CIHHHLEI PACIIOIOXCHEI B TJIaBHOM nuaroHaIn™

- €[IMHHUIIBI PACIIONIOXKeHb! B 000 U3 cTPOK

- €IMHHIIb] PACIOIOXKEHBI B JTFOOOM 13 CTONOIOB
- OIIPEJCTIUTENIb PABEH €AUHHIIE
10.Cob6cTBeHHBIE BEKTOpA MATPHIIBI:

- IIOJIy4arOTCs B pe3yJIbTAaTe pEIIeHUs MAaTPHIHOTO YpaBHEHM *

- IOJY9al0TCs, €CIIH 3JIEMEHTEI CTPOK MaTpPHUILBl 3a[IUCATh, K&K BEKTOPEI

- IOJIY9aIOTCA, €CITH 37IEMEHTHI CTOJIOIIOB MaTPHIIBI 3aIIHCATh, KaK BEKTOPHI
- IOJY9al0TCs B pe3yJIbTaTe YMHOXKEHUS MAaTPHLLI HA caMy ceOst

- IOY4Al0TCs B PE3yJIbTATE YMHOKEHHA MATPHUIIBI HA CONPSDKEHHYIO K HEM

®oHA  OLEHOYHBIX MaTE€pHAIIOB

(®OM) nns npoBedeHUsS ATTECTAlHH  YPOBHSA

c)OpMHPOBAHHOCTH KOMIIETEHIHH 0OO0YyYalomuxcs M0 MUCHMIUTHHE OQOPMIISETCS OTAEIbHBIM

AOKYMEHTOM.

6. YYEBHO-METOJAWYECKOE U ”THOOPMAIIMOHHOE OBECHEYEHUE

JAUCIHATTINHBI
6.1. Kauroo0ecneueHHocTh
HavMmeHOBaHHE NUTEpATYphI: aBTOP, HA3BaHKE, BUI IFon KHUI'OOBECIIEYEHHOCTD
ESHREIEL, FAIRTENSCTIRG L Hanvuwve B anextporHoM Katanore DBC

OcHoBHast 1uTEpaTypa

1. Keagparuunsle Gopmsl 1 Matpuimt / H.B. Edumos. - M.: 2012 http://znanium.com/catalog.php?

OUIMATIINT. bookinfo=414063

22. Cmonus, 1O. H. Anrebpa u Teopus 2012 http://znanium.com/catalog.php?bookinfo=4

qucel [DNeKTpoHHLIH pecypc] : yue6. mocobue / HO. H. 56995

CmonuH. — 4-e w31, ctep. — M. : ®JIMHTA : Hayka.

3. Maremaruka B npuMepax U 3afaqax: YuebHoe 2016 http://znanium.com/catalog.php?bookinfo=4

nocobue/XKypbenko JI. H., Hukonosa I'. A., Huxouonsa H. 84735

B., ertapera O. M. - M.: HUL] UHOPA-M.

4. Beicimas mareMartuka: [Tpaktuxym / KT, JIypee, T.I1. 2013 http://znanium.com/catalo

®Oynrnkosa. - M.: By3osckuii yae6uuk: HUL] UHOPA-M g.php?bookinfo=368074

5. Xynaiibepranos, I'. KoMIuieKCHBIN aHaIH3 B MATPHYHBIX 2011 http://znanium.com/catalog.php?bookinfo=4

obnacTax[nexTponHslit pecype] / I'. XynatiGepranos, A.
M. KbitmaHoB, B. A. LllanMkyinos. - KpacHospck:
Cubupckuii GpenepanbHeIit yH-T.

41875.

HononuurenpHas IUTEpaTypa

1.Kypc aHanmMTHYECKO} reOMETPHH 1 JTHHEHHOM anreGpsl [
OnexTpoHHsIi pecype]: Yueb. nis By30B. / Bexnemumies J1.
B. - 12-e m3n,, uenp. - M. : OUSMATIIUT.

2009

http://www.studentlibrary.ru/book/ISBN9785
922109796.html




2. Kpemep, H. 111. Teopus BeposTHOCTEH H 2012 bttp://znanium.com/catalog.php?bookinfo=3
MaTeMaTHUecKas CTaTHCTHKA [ DJIeKTpoHHBIH pecype] : 94979

y4ueGHHK U CTYIEHTOB BY30B, 00YHaIOIHXCA MO

3KOHOMHYecknM crienmanbHocTaM / H. 1. Kpemep. - 3-¢

u3x., nepepab. u gomn. - M.: IOHUTH-JAHA.

3. Anre6pa u Teopus uncen [DNEKTPOHHBIH pecype] 2014 http://www.studentlibrary.ru/book/ISBN9785
yue6Hoe nocobue / J1.B. Becenosa, O.E. TuxoHos. - 788216362.html

Kasans : M3parenscteo KHUTY

4. Jluneiman anredpa H aHaJIUTHYECKas 2015 http://www.studentlibrary.ru/book/ISBN9785
reomeTpus [DeKTpoHHEIH pecypc] : yueGHuK / B.A. 392163397.html

Wnbun, T'.J1 Kum. - M. : TIpocniekt

5. DnexTpoaUHAMHKA U PacCIpOCTPaHEHHE PaHOBONH: 2013 http://znanium.com/catalog.php?bookinfo=3

Vueduoe mocobue / A.A. Kypaes, T.JI. [Tonkora, A.K.
CununpiH. - M.: HUL] Uudpa-M; Mn.: Hos. 3Hanue.

67972.

6.2. Ilepuoanyeckue U3TaHUSA
PagunotexHuka,

PanurioTexHUKa U 3JIEKTPOHHKA,
[pubops! ¥ TeXHHKA 3KCIIEPIMEHTA,
[Tudposas 06paboTKa CHTHAJIOB.
6.3. UuTepHeT-pecypcebl

Kypnan "Paguorexnuka” - http://radiotec.ru;

http://mexalib.com;
http://znanium.com;

7. MATEPHAJIBHO-TEXHUYECKOE OBECITEYEHHUE JUCITAIIJIMHBI

JUis peanuzanyu JaHHOH JUCHMILIMHBI UMEIOTCA CIICIUATbHBIE MOMECHUA VIS IIPOBEICHUS
3aHATHH JNEKIMOHHOTO THUMA, 3aHATHHA IPAKTUYECKOTO THIA, TPYNNOBBIX ¥ HHIWBHIYAIBHBIX
KOHCYJIbTAllMH, TEKYILero KOHTPOJIS M IPOMEKYTOUHOHM aTTecTallud, a TAKKe MOMELIEHMS A
camocTosTe/IbHON paboTel. [IpakTudecku paboTsl npoBoasaTes B ayauTtopusx 301.3, 335.3
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