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1. Ileau ocBOeHMSI TUCHUIIJIMHBI
[lenssMu OCBOCHUS JUCHMIUIMHBI «BEKTOpHBI W TEH30pPHBIA aHaIW3»
SIBJISTFOTCSL:

1. ®opmupoBanrue y OOYyYarOIMMXCS HABBIKOB BJIAJCHUS COBPEMEHHBIM
amnmapaToM BEKTOPHOTO M TEH30PHOT'O aHaJIM3a, YTO IO3BOJIAET OMHCHIBATH W
aHaJIM3UPOBATh IMIMPOKUH KJ1acC PU3MUECKUX TTPOOJIEM.

2. dopMupoBaHHEe TPABUIBHOTO HAYYHOIO
Pa3JIMYHBIX 33714 BEKTOPHOT'O ¥ TEH30PHOT'O aHaJu3a.

3. [IpnobpereHre HaBBIKOB CAaMOCTOSTEILHOTO PEIICHUS MPAKTHIECKUX
3ajad.

4. ®opMHpPOBAHUE HABHIKOB MPUMEHEHUS COBPEMEHHBIX MATEMaTHYECKHUX
Teopuil U MHOOPMALIMOHHBIX TEXHOJIOTHN, BEKTOPHOTO U TEH30PHOTO aHAJIN3a B
Hay4YHBIX UCCJICIOBAHUSIX.

5. ®opMupoBaHHE HABBIKOB TI'PAMOTHOM IIOCTAHOBKM HAy4YHBIX 3aj1ad,
pelleHus 3aja4 ¢ MPUMEHEHUEM MaTeMaTUYE€CKOro armapara, CUCTEMaTU3aluu
MOJYYEHHBIX 3HAHUM.

nmoaxoaga K - PCIICHHUIO

2. Mecto nucuuninnbl B cTtpykrype OOII 0akanaBpuara

Juconmuimaa  «BexkTOpHBIM W TEH30pHBIA  AHANM3» OTHOCHUTCS K
oOsa3aTenbHOM yactu binoka 1 «lucuunmuael (Mogynn)y» yuedHoro miana OOIL
OakamaBpuata mo HampasieHuio 11.03.04 DnekTpoHMKa W HAHOAJIEKTPOHHKA,
npopmmo  «MHUKpPO- M HAHODJEKTPOHMKA, JMArHOCTUKA  HAaHO- U
OnoMenuUUHCKUX cucTem». CorjmacHo y4yeOHOMY IUIaHy HalpaBl€HUs U
NpoQuII0 MOATOTOBKM JaHHBIM Kypc BO BTOPOM CEMECTPE 3aKaHUMBAETCS
AK3aMEHOM.

Jucuurnnnaa «BeKTOpHBIM M TEH30pPHBIA AHANA3» HMEET TECHYIO
B3aMMOCBSI3b C OCTAJIBHBIMU JHCLHUILIMHAMU 3TOro Moxayns. Jns ycBoeHus
JUCLMIUIMHBL HEOOXOJUMBl 3HAHUSA, MOJYyYEHHBIE MPU M3YYEHUH JUCUUIUIMH
3TOr0  MOAyNsd: «AHaJIWTHYEeCKass TeOMETpUsl M JIMHEWHas  anredpay,
«Marematnueckui adanu3s u  TOKII». Ona HeoOXxoamma [jId OCBOEHUS
auctuIuHbl «luddepennuanbapie ypaBHEHUS» U . .

3. Pe3yabTaThl 00y4eHUs: M0 JMCHUIIMHE

Kon n Kox n HaumeHoBaHMe HHAUKATOPA Pe3yabTaThl 00yyeHus
HaMMEHOBaHUe (MHAMKATOPOB) T10CTHKEHHUSA
KOMIIEeTEeHIIUH KOMIIeTEeHIIUH
OIIK-1. 1.1 _B.OIIK-1. ITonumaer BAKHOCTH | 3HATH: OCHOBBI
Crniocoben NpUMEHEHHUsS (YHIaMEHTAIbHBIX 3aKOHOB | BEKTOPHOIO M TEH30PHOTO
HCII0JIb30BATh OpUPOJBl M OCHOBHBIX (DU3UYECKUX W | aHAIIN3A,
MOJIOXKEHUS, MaTeMaTHYeCKHUX 3aKOHOB. Ymern: NPUMEHSITh
3aKOHBI u| 2.1 B.OIIK-1. ApryMEHTUPOBAaHHO | METOABI  BEKTOPHOTO U
METOIBI npUMeHsieT  (u3Muyeckre  3aKOHbl M | TEH30PHOIO aHaiu3a JJis
€CTECTBEHHBIX MaTeMaTHYeCKUe METOABl JJIsi pELIeHMs | peleHHs 33Jad B 00JacTu
HayK U | 337]ad  TEOPETUYECKOr0 M  TMPUKIAIHOrO | (PU3MKO-MaTeMaTHYECKUX
MaTEMaTHKU Ui | XapakTepa. HayK,




pelieHus
WH)KEHEPHOU
JeSITeNIbHOCTH

3a1a4

3.1 B.OIIK-1. Wcnonp3yer 3HaHUS (DU3UKH
U MAaTCMATHUKH IIPU PCIICHUU KOHKPCTHBIX
3a]1a4 UHKEHEPHOH 1eATeIbHOCTH.

Baagern: HaBBEIKAMU

MIPUMEHEHHUSI BEKTOPHOTO U
TEH30pHOTO
MaTeMaTHKe U (pr3HKe.

aHaJIi3a B

4. CTpyKTYypa H coepKaHue JTUCHUILIHHbBI

OO6mast TpyA0eMKOCTh AUCIUILIMHBI cocTaBisieT 108 dacoB, 3 3aueTHbIC

€ IUHULIBI.
Bunsbi yueOHoO# paGoThl, BKJIOYAA
CaMOCTOSITEJIbHYI0 PalOTy CTY/IeHTOB Dopmbl
< U TPYAOEMKOCTH (B Yacax) TeKyLIero
= Mp.3ausTus KOHTPOJIS
= § ycneBaeMocTu (no
Ne Pasnen g ] 2 = 2 Heoenam
n/n AMCIMILTHHBI = = = K S g o = cemecmpa)
o QE[ = =2 3 g O 6 e ®opMbI
= = E z| 2 E E = 5 NPOMEKYTOUHOM
o EE = Z X aTTecTanmu (no
= & = cemecmpam)

1 Paznen 1. 2 1-2 |4 4 4 dopma TeKyIero
DNeMEeHThI / KOHTPOJIS -
TEH30PHOMN 1-3 OIIpoC, TPOBEpPKA
anreOpsl. JIOMAIITHETO

3aJlaHus

2 Paznen 2. 2 3 |2 2 6 OIIpocC, TNPOBEPKaA
BekropHnas / JTOMAIITHETO
byHKIISA 4-5 3aJaHus
CKaJISIPHOTO
MIEPEMEHHOTO.

3 Paznen 3. 2 4 |2 2 4 OTIpoC, TIPOBEPKa
Bektopnas / JIOMAIITHETO
GYHKIHUS  MHOTHUX 6-7 3aJaHus
CKaJISIPHBIX
apryMeHTOB.

4 Paznen 4. 2 5 |2 2 6 OIpocC, IPOBEPKa
CkasnspHoe 1moJe. / JOMAIITHETO

8-9 3aJaHusd

5 Pazmen 5. 2 |6-7 |4 2 12 OIIpOC, TPOBEPKa

BekTopHoe nore. / JIOMAIITHETO
10- 3a/1aHus
13

6 Paznen 6. 2 8 |2 2 4 OIIpoc, MpOBEpPKa
Beenenmnro B / JTOMAIITHETO
TEOPHIO 14 3aJaHusd
BEKTOPHBIX u
TEH30PHBIX TMOJeH
Ha
nuddepeHnupyem
OM MHOT000pa3uu




7 KonTtponbHas 2 9 2 4 Kontponbhas
pabora / pabota 1o BceM
15 pasnuenam
Ipomexyrounas | 2 36 | Dx3ameH.
aTTecTanus KonrponsHas
pabota
NUTOI'O (1084w.) |2 16 |16 |0 0 | 40 | 36

Copaep:kanue TUCHUIINHBI
1. DyieMeHTHI TeH30pHOM aaredpbI

Bekropel. KoBektopbl. Jluneitnble omneparopsl. Teopusi MHBApUaHTOB oOIepaTopa.
[Momunuueitapie Gyakuun (Gopmsei). CBOMCTBA MOTMIMHEHHBIX KOCOCHUMMETPUYECKUX (HOPM.
[IpencraBienuss OWIMHEHHBIX W TPWIMHEHHBIX KococuMMmeTpuueckux ¢opm.  [lonstue
TeH3opa tuna (p,q). Ilpumepsr.

2. BexTopHasi pyHKIHS CKAJSIPHOIO NepPeMEeHHOr0

[Ipenen BeKTOpPHON (YHKIMU CKAISPHOTO TEPEMEHHOTrOo, (OopMalbHBIE CBOWCTBA.
HenpepsiBHOCT, BEKTOPHON (PYHKIMH CKaJspHOro mnepeMeHHoro. [TpousBojHas BEKTOpPHOM
(GYHKIIUU CKAlIIPHOTO TMEPEMEHHOT0, BhIpaKEHUE B KoopauHaTax. CBOMCTBa MPOU3BOTHOM.
lomorpad. I'eomerpuueckuii CMBICT TMPOW3BOAHOW BEKTOPHOW (YHKIHUU CKAJISPHOTO
nepemMeHHoro. [lonsitue rnagkoi perynsipHod KpuBoil. J(nuHa ayru kpuBoi. JliMHA nyru Kak
HaTypaJbHBIN mapaMeTp. [Ipon3BoaHast BEKTOPHOM (HYHKIIMH MO HATYPATBHOMY HapamMeTpy.

3. BekTopHasi pyHKIHSA MHOTHX CKAJISIPHBIX apT'YMEHTOB

Bekropnass (QyHKIHMS JBYX CKaJspHBIX apryMEHTOB. YacTHbIE MPOHM3BOJHBIC.
IToBepxHOCTb. DOnemeHTHl AuddepeHInaIbHO TeOMETPUN TOBEPXHOCTH: HOPMaIM H
kacarenbHble. [lepBas kBagpaThuHas (opMa NOBEPXHOCTHU U €€ IPUMEHEHUE.

4. CxansipHoe noJe

[ToBepxHOCTH M JTMHUU YPOBHS CKaJsipHOro nois. JAuddepeHunpyeMocTsb CKajlspHOTO
noJisg, rpagueHt. IIpon3BogHas CKaIsIpHOTO MO IO HampaBieHHI0. CBs3b TIpaJueHTa C
MIPOU3BOJIHOM 1O HampaBiIeHHUIO. ANredpanyeckue U TeOMETPUUYECKUE CBOMCTBA IpaJueHTA.
Bberuncnenuss rpaadeHTa M NPOM3BOAHOM 10 HANpPAaBIEHUIO B KoopAauHaTtax. Cucrema
o0o3HaueHuit ["amunpTOHA.

5. BekTopHoe moJie

Huddepennmpyemocts BEeKTOpHOTO ToJisA, auddepeHnnanbupii oneparop. Marpuia
nuddepeHIHanbHOTO onepaTopa B AeKapTOBbIX KoopAuHaTax. [Ipon3BogHast BEKTOPHOTO HOJI
[0 HallpaBJE€HUIO. /[MBepreHuus BEKTOPHOIO IOJIA, CBOWCTBA, BBIYHUCICHHE B KOOpPJIMHATAX.
IToTok BekTOpHOTO MOJIA Yepe3 moBepxHocTh. Teopema ["aycca-Octporpanckoro. Beipaxenue
JUBEpre’Huu depe3 noTtok. ConeHoWIanbHble BEKTOPHOTO IOJISI M MX MNpHU3HAKH. Porop
BEKTOPHOI'O IIOJIS, €r0 BBIPAXKEHUE B JEKApPTOBBIX KOOpAMHATaX W Yepe3 raMUJIbTOHUAH.
@opmaneHble cBoMicTBa poropa. Teopema Crokca. IloTeHuManbHBIE BEKTOPHBIE IIOJIA.
Paznuunble nMpU3HAKU NOTEHIMAIBLHOCTH. HeKoTopble Mmoje3Hble BBHIYMCIUTENbHBIE (POPMYIIBI
BEKTOPHOI'O aHaJIM3a, B YAaCTHOCTH: JMBEPre€HUUs M POTOP BEKTOPHOIO IPOM3BENCHMS
BEKTOPHBIX ITOJIEH, TPAAUEHT CKaJISIPHOIO IPOM3BEIEHUS BEKTOPHBIX MOJIEH.
Brrunciienust B KpUBOJMHEMHBIX KOOPIMHATAX.

6.BBeneHnI0 B TEOPUIO BEKTOPHBIX H TEH30PHBIX NoJieil Ha AuddepeHuupyemMom
MHOTr000pa3uu

[Toustue nuddepenupyemoro Muoroodpasus. [Ipumepsl. BekTopHble U TeH30pHBIE
oJisE Ha MHOrooOpa3uu. BekTopHble paccioeHus. DIeMeHThl TEOpUHU CBA3HOCTH Ha
MHoroo6paszun. uddepeHunpoBanust BEKTOPHBIX M TEH30PHBIX I0JICH HA MHOT000Pa3HH.

Tembl IPaKTHYECKUX 3aHATHHI




IpakTuuyeckue 3ansitus 1-3. Bexropsl. Koekropsl. Jlnneiinsie oneparopsl. [lonstue
tenzopa tumna (p,q). [Ipumepsl. Ilpenen BekTOpHON (QYHKIMHM CKAJISIPHOIO IMEPEMEHHOTO,
(dhopMabHBIC CBOMCTBA.

IIpakTnueckne 3ansitusi 4-5. I[lpousBogHas BEKTOPHOM (YHKIMU CKaJISPHOIO
IIEPEMEHHOIO, BBIPAXKEHHE B KoopAauHartax. JlimHa nyru kpuBoil. /[lnumHa nyru Kak
HaTypasbHbIN nmapameTp. [IponsBoHas BeKTOpHOM (PYHKIMU MO HATypaIbHOMY MapaMeTpy.

IIpakTuuyeckue 3ansaTusa 5-6. JupdepeHuupyeMocTb CKaIsApHOTO IOJISA, TPATUCHT.
[Ipon3BoHask CKAJIIAPHOTO MOJIS 10 HAIIPABJIECHUIO.

IIpakTnyeckue 3aHATUS 7-8. BpuucieHUs TPOM3BOAHONW 110 HANPABICHUIO H
rpagueHTa GpopMalibHO U B KoopAuHaTtax. [loBepXHOCTH W JMHHUM YPOBHS CKAJISIPHOTO TIOJIS.
OnemeHTsl AU hepeHInaNIbHOM TeOMETPUHN KPUBOW U TIOBEPXHOCTH.

IIpakTuyeckne 3austusa 9-10. JuddepennmpyemMoctp BEeKTOpHOTO ToJisa. Matpuia
Qg QepeHInanbHOTO oneparopa B AeKapTOBbIX KoopauHaTax. [Ipon3BoiHas BEKTOPHOTO MO
10 HAIIPABJICHUIO.

IIpakTuyeckoe 3ansitue 11. JluBepreHuus BEKTOPHOIO MO, CBONCTBA, BHIUUCICHHE
B KoopauHarax. IloTok BekTopHOro moJsi uYepe3 MOBEpXHOCTh. Teopema Iaycca-
Octporpanackoro.

IIpakTuyeckne 3ansatusi 12-13. BelpakeHue JUBEpPreHIMH 4Yepe3 IOTOK.
ConeHouanpHble BEKTOPHOTO MOJS U UX MPU3HAKU. POTOp BEKTOPHOTIO MOJIs, €r0 BhIpAXKEHHE
B JIEKAPTOBBIX KOOPANHATAX U YEPE3 TAMUIIbTOHUAH.

IIpakTnueckoe 3anaTue 14. dopmanbHble BBIYMCICHUS POTOpPA W BBIUUCIECHUS B
koopauHatax. Teopema Crokca. IloTeHunanbHble BEKTOpPHBIE IOJIA. PasnuuHble Npu3HAKU
oTeHLHaabHOCTU. HaxoxaeHue noTeHanoB BEKTOPHBIX MOJIEH.

IpakTuyeckoe 3ansaTue 15. KontponsHas pabora 1o pazaenam 2-6.

5. OOpa3zoBaTe/ibHbIE TEXHOJOTWHM, NPHUMEHsieMble NPH OCBOCHHHU
AUCHUNIMHBI

[Tpu peanu3anuu pa3IUYHBIX BUAOB y4eOHOI pabOTHI (JEKIUU, MPAKTUYECKHE PadOTHI,
CaMOCTOATENIbHAsT paboTa) WCIONB3YIOTCA CIEAYIOIINEe COBPEMEHHBIE 00pa3oBaTelbHbIC
TEXHOJIOTHH:

* JIGKITMOHHO — CEMHHAPCKO — 3a4eTHasi CHCTEMa 00yUeHUS;

* UupopmManimoHHO — KOMMYHUKAIIMOHHBIE TEXHOJIOTHH;

* UccnenoBaTenbckie METO/IbI B O0yUEHUY;

* [Ipo6emHOe 0OydeHue.

Peanmzanusi KOMIETEHTHOTO MOJXO/a MPEIyCMaTPUBAET MIMPOKOE HCIOIB30BaHUE B
y4eOHOM TPOIeCCe aKTUBHBIX U MHTEPAKTHBHBIX (DOPM MIPOBEICHHS 3aHITUN (KOMITbIOTEPHBIE
CUMYJIAINK, pa300p KOHKPETHBIX CHUTyallud, paboTa HaJa NPOEKTaMH) B COYETAHHH C
BHEAyJIUTOPHOH paboTOil ¢ 1enbio GOPpMUPOBAHUS U PA3BUTHSA MPOPECCHOHANBHBIX HABBIKOB
o0yJaronmxcs.

VienbHbIl Bec 3aHATHH, NMPOBOJMMBIX B HHTEPAKTUBHBIX (OpMax, OIpeaessieTcs
IJIaBHOW 1eNbl0 (MHUCCHEH) NpPOrpaMMBbl, OCOOCHHOCTBIO KOHTHHI€HTA OOYYalOUIMXCS |
CoJiep’)KaHUEM KOHKPETHBIX IUCIHUIUIMH, U B ILE€JOM B Y4eOHOM TMpolecce OHM JIOJIKHBI
coctaBisATh He MeHee 30% ayauTOpHBIX 3aHATHM. 3aHATUSA JEKUMOHHOIO THIA JUIA
COOTBETCTBYIOIIUX TPYII CTYJEHTOB HE MOTYT COCTaBIAThH Oosee 50% ayAUTOPHBIX 3aHITHH.

Oco0eHHOCTH MPOBeAeHU 3aHATHH 1Sl rpaxkaad ¢ OB3 u MHBAIUIHOCTHIO
HpI/I OGy‘IGHI/II/I JiuI[ ¢ OrpaHUYCHHBIMHU BO3MOKHOCTSAMU 3J0POBbIA U MHBAJIUAHOCTBIO
WCIIONB3YIOTCA TIOJIXOJMBI, CIOCOOCTBYIOIIHME CO3JaHUI0 Oe30apbepHON 00pa3oBaTEIHHOU
cpeapl: TexHonoruu udpdepeHIuanud ¥ WHAMBUAYyAIW3alUd OOY4YeHHUs, NPUMEHEHUE



COOTBETCTBYIOIIMX METOIMK MO paboTe C WHBAIWAAMH, HCIOJIb30BAHUE CPEICTB
JTMCTAHIIMOHHOTO OOIICHHSI.

JUIs  CTyOeHTOB C OrpaHWYCHHBIMH BO3MOXKHOCTSMH 3[I0POBbS M HWHBAJIHJIOB
MPEyCMOTPEHBI cieayromue GopMbl OpraHu3anuy y4eOHOTo Iporiecca U KOHTPOJIS 3HAHUH:
-0/1 C1aboBUOSIUUX !
o0ecreunBaeTcsl HHIUBUIYyalIbHOE paBHOMEPHOE ocBelieHue He menee 300 Jokc;

JUIS  BBINIOJHEHUS  KOHTPOJBHBIX  33JaHUN TpU  HEOOXOAMMOCTH  MPEIOCTaBIACTCS
YBEIIMYHBAIONIECE YCTPOHCTBO;

3alaHusl Ui BBITIOJHEHHS, & TaKXKEe HMHCTPYKIHS O TOPSAKE BBIMOJTHEHUS KOHTPOIBHBIX
3aaHuii 0POPMIISIOTCS yBEIUUeHHBIM IpudTOoM (pazmep 16-20);

- 07151 2IYXUX U CAAOOCTILIUAWUX!

o0ecrieunBaeTcsl HAJTMUME 3BYKOYCHIIMBAOIIEH anmaparypbl KOJJICKTHBHOTO ITOJIb30BaHUS, IPH
HE00X0AMMOCTH CTy/IEHTaM IPEOCTaBIISETCS 3BYKOYCHJIMBAIOIIAs ammaparypa
WH/IMBUIyAILHOTO MOJIb30BaHMSI,

- 0N Y C MANCENbIMU HAPYUWIEHUAMU peyu, 2IYyXuX, cladocavliuauux BCE KOHTPOJbHBIC
3aJJaHMs 110 KEJIAHUIO CTYJCHTOB MOT'YT IPOBOJIUTHLCS B MUCbMEHHOH (popme.

OcHoBHOW (hopMOI OpraHu3alK y4eOHOTO TIpolecca SBISIETCS HHTETPUPOBAHHOE
o0y4eHHE WHBAJIUIOB, T.€. BCE CTYICHTHI OOY4YalOTCs B CMCHIAHHBIX TpyIIaX, HUMEKT
BO3MOKHOCTB IIOCTOSTHHO OOIIATHCSI CO CBEPCTHUKAMM, JIETYE aIallTHPYIOTCS B COLIUYME.

6. YueOHO-MeTOaMYECKOE oOO0ecmeYeHUEe CaMOCTOATENbHON PadoThI
cTyeHTOB. OLeHOYHbIEC CPEeICTBA /UIA TEKYILIero KOHTPOJIs YCIeBaeMOCTH,
NMPOMEKYTOYHOM aTTECTANMHU 110 MTOraM OCBOCHUS IMCHMIIINHBI

BaxxHyro poib Ipy OCBOCHUH JUCLUILIMHBI «BEKTOPHBIA M TEH30PHBIN aHAJIN3» UTPACT
caMmocTosTenbHas padoTa cTyaeHToB. CamocTosTenbHas paboTa CiocoOCTBYET:

e yrayOJeHHIO U PaCIIMPEHHIO 3HAHUII;

¢ (opmupoBaHUIO UHTEpPECA K TIO3HABATENILHOMN 1€ATEIbHOCTH;

® OBJAJIEHUIO MPUEMAMHU IIpoLIecca MTO3HAHNUS;

® Pa3BUTHUIO NMO3HABATEIbHBIX CIIOCOOHOCTEH.

CamocrosiTenbHast paboTa CTy/IEHTOB MMEET TJIaBHYIO 1IeJib — OOecliedeHre KauecTBa
MOJITOTOBKM BBITYCKA€MBIX CHELHAIMCTOB B COOTBETCTBUU C TpPeOOBAaHUSIMH OCHOBHOM
00pa3oBaTeNbHON MTPOrpaMMBbI 10 HAIIpaBICHUIO MOATroTOBKH OakanaBpoB 03.03.02 «Duzukay.

K camocTosiTensHo paboTe OTHOCATCS:

e caMocTosiTeNbHass padoTa HaA ayAWTOPHBIX 3aHATUAX (JIEKIUSAX, MPAKTUYECKUX
3aHSTHSIX);

e BHEAayAUTOpPHAs CaMOCTOsTEeIbHas paboTa.

B npouecce 00yueHust npeaycMOTPEHbI CIIEAYIOINE BUIBI CAMOCTOATEIbLHOW paboThI
oOyuarolerocs:

e Pabora ¢ KOHCTIEKTaMH JICKITUIA;

e JIpopaboTka MPONAEHHBIX JEKIMOHHBIX MATEPUAIOB 110 KOHCIEKTY JICKIIWH,
yueOHMKaM M TOocoOHUsIM B COOTBETCTBMM C  BOIPOCAMH, MPEIIOKEHHBIMU
IIpenoaaBaTeiieM;

e [IpopaboTka NONOJHUTENBHBIX TEM, HE BOLIEAIINX B JIEKIMH, HO O0s3aTEIbHBIX

COIJIacHO y4eOHO mporpaMme MOAYIS;

CamocrodarenbHoe penieHre c(hopMyIMPOBAHHBIX 33/1a4 I10 OCHOBHBIM pa3JieliaM Kypca;
[ToaroroBka kK MPaKTUYECKUM U CEMUHAPCKHUM 3aHSATHUSIM;

W3yuenne 00s3aTenbHON U JONOIHUTEIBHOM JTUTEPATYPHI;

[ToaroroBka K TeKyIeMy U IPOMEXYTOUYHOMY KOHTPOJIIO 3HAHHUIA;

BrinonHeHue KOHTPOJIBHBIX PadoT;



[Ipy oOCBOEHMM JHUCUUIUIMHBI HWCHOJB3YIOTCA CIEAYIONIe (OPMBI KOHTPOIS

CaMOCTOSITEILHOM pa6OTBIZ

10.

11.

12.
13.

YCTHBIN OIIPOC;
TBOpYECKas pabora;
KOHTpOJIbHasI paboTa;

HpI/I BBITIOJIHEHUN CAMOCTOSITEIILHON pa6OTI>I CTYACHT OOJIZKCH:
BHumaTenbHO M3y4ydWTh ~ MaTepual, XapaKTEpU3YIOIIMH Kypc M TEMaTUKY
CaMOCTOATEJIBHOIO U3Y4YE€HUS, YTO IO3BOJIUT YETKO INPEACTAaBUTh U KPYT M3Yy4aeMbIX
TEM, U IIYOMHY UX MMOCTHXKEHUSI.

CoctaBuTh NOAOOPKY JUTEPATYPBI, JOCTATOUHYIO JJISl M3YyYCHHUS MPEJIaraeMbIX TeM,
MIOCKOJIBKY CYIIECTBYIOT OCHOBHOM M JIONIOJIHUTENIbHBIN CIIMCOK JIMTEPATYPHI.

TeMbl CAMOCTOATEJIbLHBIX paﬁoT o AMCIMIIJIMHE ((BeKTOprIﬁ H

TEH30PHbIN AHAJIHU3)
[Tonununeitnsie GyHkmu (popmsl). CBOMCTBA NOTMIMHEHHBIX KOCOCUMMETPUUYECKUX
¢opmM. IlpencraBneHuss OMIMHENHHBIX M TPUJIMHEHHBIX KOCOCUMMETPUYECKUX (HOPM.
[Tonsitue Ten3opa tuna (p,q).
[Mpemen  BEeKTOpHOH  (YHKIIMH  CKAISIPHOTO  IMEPEMEHHOTrO,  JIOKA3aTelIbCTBO
dopmanbHblx  cBoifcTBa.  [IpomsBogHas  BEKTOpHOW  (YHKLUUMH  CKaJSIPHOTO
NIEPEMEHHOT0, BBIPAKEHUE B KOOPANHATAX.
Jnuna nyrm kpuBoil. JlmHa nyru kKak HaTypaibHbld mnapametp. lIpousBoanas
BEKTOPHO ()YHKIIMHU TI0 HATYPAIBHOMY ITapameTpy.
JuddepeHunpyeMocTs CKalIpHOTO MOJIs, TPaJUCHT.
[IpousBonHas ckansgpHOro TMojdst 1O HampaBieHuto. CBsi3p NPOU3BOJHOM 1O
HaIIPaBJICHUIO U I'PAJUEHTA.
OnemeHTh! U depeHINaTbHON T€OMETPUN KPUBOIM U MOBEPXHOCTHU: MMapaMEeTPUUECKUE
3a/laHus, pPeryasapHOCTb. [IOHATUSA KpHUBM3HBI U KpY4eHMs] KpUBBIX. OCHOBHBIE HIEU
TEOPUN KPUBU3HBI IOBEPXHOCTH.
IloTok BekTOpHOro moist uepe3 mnoBepxHocTb. Teopema I'aycca-Octporpazackoro.
Bripaxkenue auBepreHnuu uyepe3 MmoTok. CosieHOMJanbHbIE BEKTOPHOIO MOJS M HX
MIPU3HAKU.
Potop BekropHoro mnons. Teopema Crokca. IloTeHIManbHbIE BEKTOPHBIE MOJIS.
Pa3nnyHble NpU3HAKY MOTEHIIMAIBHOCTH.
HekoTopsie nose3Hbie BEIUMCIUTEIbHBIE (OPMYJIIBI BEKTOPHOTO aHAIN3a: TMBEPTEeHLUs
U pOTOp BEKTOPHOTO IIPOMU3BEACHUSI BEKTOPHBIX TMOJEH, TpPajUeHT CKAJIIPHOIO
MIPOM3BE/ICHNS BEKTOPHBIX MOJIEH.
Boruncnenus rpanuenTa, TMBEPreHLMN U pOTOpa B KPUBOJIMHEWHBIX KOOPJMHATAX.
BekTopHble U TeH30pHBIE 110JI1 HA MHOT00Opa3uu. BekTopHbie pacciaoeHus. DIeMEHThI
TEOpUH CBA3HOCTH HA MHOTOOOpa3uu.

Tekymiass ycrneBaeMOCTh OOYYaIOLIUXCSI KOHTPOJIUPYETCS C IMOMOLIBI0 IPOBEICHUS

KOHTPOJIBHBIX padoT

IIpuMepHBbIe BADMAHTHI KOHTPOJILHOM PadoThI
Bapuant Ne 1.

1) Hpomuddepenuuposats Bektopuyto Gynkuuio r(t):  F(t) = [éelDt +b, me‘“é], a,b -
MOCTOSIHHBIC BEKTOPHI
2) Haiitu npousBoanyto nipu t =0 BekropHO# Gynkimu r(t):r(sint,cost,t)

3) Haiitu rpaguenT ckanspHoro mons @ : ® = 72 (ar)

4) Haiitu npou3BoaHyI0 B Touke M, 1o HanpasieHHro K Touke M,



ckassprOro o @ : @ = /x> +y* + 2%, M,(L11), M,(322)
5) Haiitu potop Bextoproro nons V =a(br),  a,b - mocrosmmsie BekTopsI
6) SIBnseTCs U cleylomee moie coneronaansusM? V (2y,—z,2X)

Bapuant Ne2.
1. Tlycre F=r(t). Torna npousBoanas mo t or [EF’], r7ic d - IIOCTOSIHHBIM BEKTOP, paBHA

1) [ﬁ'F"], 2) [EF']+[§I’"], 3) [ﬁ F”], 4) npyroii OTBET.

2. YpaBHeHHE KacaTelbHOI K KpuBOil [ =4costi+4sint j+3tk B Touke t=0 umeer

BUJI
X-4 'y z X y-4 z-3 X-4 'y z .
1) —=2=2:2) == = '3 ===—;4 OH OTBET.
)0 T4 0 T Y Ty Tty ey
3. I'paguieHT CKaIPHOIO MO @ = |F|n paBeH
=0
1) r—, 2) n|F|n_1, 3) n|l’|n_1l70 , 4) npyroi oTBer.

=l

4. TIoBepXHOCTh YPOBHS CKaJSPHOTO OIS ¢>:2X2+y2—3z2 B Touke (1,—2;0)

IpeJCTaBIseT u3 ceds
1) KOHyC BTOpPOro moOpsiiKa, 2) OJHOMOJOCTHBIM runepOosiona, 3) ABYMOJIOCTHBIN
runepOonouni, 4) Apyroi OTBET.
5. TlpousBogHas ckaimspHOTrO moiyisi @ = Xyz B Touke (L1;1) mo HampaBieHUIO pajuyc-

BCKTOpa 3TOU TOUKH paBHa

1) 3, 2) V3, 3) % , 4) npyroii OTBET.
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6. CeMeliCcTBO CUIIOBBIX JIMHMIT BEKTOPHOTO MOJIA @ = Xi — Yj ompesensercs ypaBHEHUAMU

1) x+y=c,2) 1:0,3) Xy = C, 4) Apyroii OTBET.
y

7. JluBepreHIus BeKTOpHOTO mojist & = (FC)C, rae C - MOCTOSHHBIM BEKTOP, paBHA
1) c?, 2) rC,3)0,4) npyroii oTBeT.
8. TIpu ycroBuu rotf =0, poTOp BEKTOPHOTO MO & = [[EE]I’], rae C,b - mocrosHHbIE

BEKTOPHI, PaBEH
1) 2[(_:5], 2) 2[5(_:], 3) 0, 4) apyroit oTBer.

9. Bekroproe morte @ = X(z2 — y2)i + y(x% —z2)j + z(y? = x?)k
1) coneHonmanbHO, HO HE MOTEHITMAIBHO, 2) OTCHIIMAIBHO, HO HE COJICHOUAIBHO, 3)
HE SIBJISIETCS COJICHOMIaTbHBIM U TIOTEHIIUAIBHBIM, 4) IPYroi OTBET.

10. Motenuuan nonst @ = 2Xyi + (x° —2yz)j — y°K pasen

1) X2 y+c,2) X2y — yzz + C, 3) moJte He MOTEHIHAIILHO, 4) TIPYToi OTBET.

Bonpocs! 1151 TEKylIero KOHTpPOJIsi 3SHAHUM

1. Jaiite onpenenenns BEeKTOPHOM (DYHKIMH CKAIAPHOIO apryMeHTa M Mpejesa BEKTOPHOM
(YHKINHU CKaJIIPHOTO apTyMEHTa.

2. Uto Ha3wiBaeTcs rofgorpadomM BEKTOPHOU (PYHKITUH OJTHOTO CKAISIPHOTO aprymMeHTa’?

3. B uem 3axmouaercs reOMETPUYECKUNA CMBICT MTPOU3BOAHON BEKTOPHOH (DYHKIIMU CKAJISIPHOTO
aprymenTa?

4. KakuMmu cBOMCTBaMM OTJIMYAETCS HAaTypalbHbIN NapaMeTp JTUHUH?

5. JaiiTe onpeseneHre BEKTOPHOU (PYHKITUM MHOTHUX CKaJIIPHBIX IEPEMEHHBIX.



6. Uto Ha3bIiBaeTcs rogorpadoM BeKTOPHON (YHKIMU IBYX CKAISIPHBIX apryMEHTOB?

7. Kak HaiiTu KacaTelpHYIO IJIOCKOCTh U HOpMallb K rojporpady BEKTOpPHOW (YHKIHH ABYX
CKaJISIPHBIX apryMEHTOB?

8. IlpuBeautre mnpumepbl OPTOTOHAIBHBIX KPUBOJIMHEHHBIX KOOPAWHAT B MPOCTPAHCTBE.
Berancnute coorBercTByIonme uM kodhdunmentsr Jlame.

9. laiite onpeaeneHus: CKaISIPHOTO MO U MOBEPXHOCTU (JIMHUHU) YPOBHS CKAJISIPHOTO MOJIS.

10. Chopmynupyiite onpenenenus auddepeHunpyeMoCT CKaISIpHOTO OIS U TPAIUEHTA.

11. Jlokaxkute reomeTpudeckue U GopMalbHbIE CBOMCTBA I'PAIUCHTA.

12. Yro Ha3bIBaeTCs MPOM3BOJHON CKaJIspHOrO Mojsi Mo HampasiieHuto? Kakas cyiiectByer
CBSI3b MEXKIY IIPOU3BOJHON CKAJISIPHOTO MOJISl IO HAMIPABJICHUIO U €r0 TPAJUEHTOM.

13. Beipaszure rpafueHT B KPUBOJIMHEHHBIX OPTOTOHAIBHBIX KOOPIMHATAX.

14. [aiite onpeaeneHus JMHEHHOTO OlepaTopa B JUHEHHOM IIPOCTPAHCTBE U €TI0 MATPHILIBI.

15. Chopmynupyiite M JOKOKUTE TEOPEMY O HE3aBUCHMOCTH CileJja MaTpHUIbl JIMHEHHOTO
oreparopa oT BbiOOpa 6a3uca.

16. [daiite onpeneneHusi BEKTOPHOTO OIS, TU(PGEPEHIIMPYEMOCTH BEKTOPHOTO OIS, MATPHIIBI
MIPOU3BOIHOM BEKTOPHOTO MOJIS.

17. Yto Ha3bIBaeTCs MPOU3BOIHON BEKTOPHOTO IOJIS IO HAMPABIICHUIO?

18. JlaiiTe onpeneneHus TMBEPTeHLUN U TIOTOKA BEKTOPHOTO MOJISI.

19. Chopmynupyiite u nokaxure teopemy I'aycca-Octporpaackoro.

20. JlaiiTe onpeneneHue U MpUBEAUTE CBOMCTBA omnepaTopa ['aMmuinbpToHa (Haba).

21. BeIpa3ute TpajMeHT, NMPOU3BOJIHBIE CKAJIIPHOTO M BEKTOPHOIO IOJI IO HAIPABIICHUIO,
JUBEPTEHIUIO U POTOP uepe3 oneparop ['amunbroHa.

22. Yrto Ha3pIBaCTCS MOJIMIMHEHHON (POPMOIA HA TMHEHHOM MTPOCTPAHCTBE?

23. CdopmynupyiiTe U JOKKUTE OCHOBHYIO TEOpEMYy O OHIMHEHHOW KOCOCHMMETPUYECKOM
(bopMe Ha TPEXMEPHOM BEKTOPHOM €BKJIMIOBOM ITPOCTPAHCTBE.

24. Ompenenute poTOP BEKTOPHOTO TOJs, 3alMIIMTE €ro BBIPAKEHHS B JEKapTOBBIX
KOOpJMHAaTax u uepes oneparop ['amunbToHa.

25. Yto Ha3bIBaETCs TMHEHHBIM HHTETPAIOM M LIUPKYIISALMEH BEKTOPHOTO MOJIS.

26. Cchopmynupyiite u nokaxute reopeMmy CTokca.

27. JlaiiTe oOIpeAeNeHUE COJCHOMJAIBHOIO UM  TOTEHUUAJIBHOIO BEKTOPHOIO  IOJIS.
Chopmynupyiite HEOOXOAMMBIE U JTIOCTATOYHBIE YCIOBHUSI COJICHOUJATHLHOCTH M TOTEHIIMAIBHOCTH
BEKTOPHOTO MOJIS.

28. BeIlpazuTe UBEPreHIHIO H POTOP BEKTOPHOTO TIOJII B  OPTOTOHAIBHBIX
KPUBOJMHEWHBIX KOOpAMHATAX.

29. Maiite ompeneneHHe TEH30pa B JHMHEMHOM mpocTpaHcTBe. [lpuBeaute mnpumepsl
TEH30POB.

30. Beenure onepanuy BO MHOKECTBE TEH30POB: CI0KEHHUE, YMHO)KEHUE U CBEPTHIBAHHE.

31. J[laiite omnpeaeneHHe TEH30pPHOTO TOJS B MPOCTPAHCTBE. MPUBEAUTE IPHUMEPHI
TEH30pOB B (hU3HKE.

Bomnpocs! AJ1s1 IPOMEKYTOYHOM aTTecTALUN

[Ipenen BeKTOPHON (QYHKIUHU CKAISPHOTO MEPEMEHHOT0, (OopMaibHbIE CBOMCTBA.

HenpeppiBHOCTS BEKTOPHOM (YHKIIMH CKAJIIPHOTO MEPEMEHHOTO.

3. IlpomsBomHas BeKTOpHOW (YHKIMM CKAJSIPHOTO IE€PEMEHHOrO, BBIpRKEHUE B
koopauHatax. CBOWMCTBA MPOU3BOIHOM.

4. Toporpag. I'eomerpuueckuii CcMBICT TPOM3BOJHONW  BEKTOPHOM  (DYyHKIMHU
CKaJISIPHOTO TIEPEMEHHOTO.

5. llonsatne rnaakoi perynspHod KpuBoH. [[nunHa ayru kpuBoil. JlnmHa nyrum Kak

HaTypaJbHbIN MTapaMeTp.

[Tpou3BoHast BEKTOPHOH (PYHKIIMH 110 HATYpaJIbHOMY MapaMeTpy.

7. BekropHas (QyHKOMS OBYX CKaJIApPHBIX apryMeHTOB. YacTHblE NPOU3BOJHBIC.
IToBepxHOCTb U (OPMEI €€ 3aAaHusl.

N =
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8.

9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.

26.
27.
28.
29.
30.

31.

32.
33.

OnemeHTs! AU(QepeHInanbHON reOMETPUN TIOBEPXHOCTH: HOPMAJIM U KacaTellbHbIE
K IIOBEPXHOCTH.

[TepBas kBagpaTruHas popMa HOBEPXHOCTH U €€ IPUMEHEHHE.

CkaisipHoe nosie. IIoBepXHOCTH M IMHUM YPOBHS CKaJSIPHOTO TOJIS.
HuddepeHunpyemMocTh CKaIIpHOTO OIS, TPAJIUEHT.

[Ipon3BoHas CKAISIPHOTO MOJIS 110 HAIPABICHUIO.

CBs13b rpaZiieHTa C IPOU3BOAHOM 110 HAIIPABJICHUIO.

Anrebpanyeckue U TeOMEeTpUUYECKHE CBOMCTBA IpaIueHTA.

Boruncnenus rpaavenTa U NpOM3BOAHOM 10 HAIIPABJIEHUIO B KOOPAMHATAX.
Cucrema o6o3HaueHuit ['aMmunbTOHA.

BexropHoe mone. Juddepenimpyemocts BeKTOpHOTO 1MOIs, TuddHepeHITaTbHbIH
oreparop.

Marpuna nuddepeHnaIbHOro onepaTopa B IeKapTOBBIX KOOPAWHATAX.
IIpon3BoHas BEKTOPHOTIO MOJIA 10 HAIIPABJIEHUIO.

JluBepreHius BEKTOPHOTO 1051, CBOMCTBA, BBIYMCIIEHUE B KOOPAUHATAX.

IToTOK BEKTOPHOTO I0JIA YePE3 MOBEPXHOCTb.

Teopema ["aycca-Octporpaackoro.

BripaxkeHue 1MBEpreHInn 4epes3 MOTOK.

ConeHouanbHble BEKTOPHOIO MOJIS U UX IIPU3HAKHU.

PoTop BEKTOpPHOrO MO, €ro BBIPAKEHUE B ACKApPTOBBIX KOOPAMHATaX U 4epes
raMHJIbTOHUAH.

®dopmanbHbIe cBOlcTBa poTopa. Teopema Crokca.

[ToreHunanbHbIe BEKTOPHBIE OIS PasnnyHble npU3HaKy NOTEHIHMAIBHOCTH.
Hekoropeie ¢GopMynbl BEKTOPHOIO aHajlu3a: JUBEPreHLUs U POTOP BEKTOPHOI'O
MIPOU3BE/ICHUS BEKTOPHBIX MOJIEH.

Hexotopeie hopMyibl BEKTOPHOTO aHAIN3a: FPAAUEHT CKAJISIPHOIO MPOU3BEACHUS
BEKTOPHBIX ITOJIEH.

Bbeluncnenue  IuBEpreHIMH, poTOpa M IpaJueHTa B KPHUBOJMHEHHBIX
OpPTOTOHAJILHBIX CUCTEMAaX KOOPAMHAT.

Omnpenenenne TeH30pa B JIMHEWHOM IpocTpaHcTBe. IIprmepsl TeH30poB: ckaisp,
BEKTOp, IMHEHHBIN orepatop ¥ P -MuHeHHas GopMma.

Onepanuy BO MHOXKECTBE TEH30POB: CIOKEHUE, YMHOKEHUE U CBEPTHIBAHNUE.
Omnpenenenre U 3alaHle TEH30PHOTO MOJIsI B IpocTpaHcTBe. [IpuMepsl TeH30poB B
busuke.

/. JlaHHBIC VI y4eTa ycneBaeMocTH cTyAeHTOB B BAPC

Tabamma 1.1 Tabmmma MakcUMalbHBIX Oa/lioB MO BUAaM  y4eOHOM

ACATCIBHOCTH.
1 2 3 4 5 6 7 8 9
Hpyrue )
Jlabopa-| Ilpaktu- | Camocrosi- | ABTOMaTH3U- |  BHJIbI HE gfg::{y
Cemectp |Jlekuuu | TOpHBIE | 4YecKHUE€ | TelbHast poBaHHOE | yueOHOH ATTeCTa- Hroro
3aHATHA | 3aHATUSA | paboTa |TECTHUPOBAHHE|AESITEIHHO
CTH s
2 10 0 20 10 0 20 40 100

IIporpamma oneHMBaHus Y4eOHOM 1esiTeJIbHOCTH CTyeHTa

2 cemectp




Jlexun

Ilocewyaemocmyb, akmusHocmo, yMeHue 8blOENUMb 2JIABHYI0 MbICTb U OP.
(om 0 00 5 6annos)
Kpurepun ouenku:

e wMmeHee 25% — 0 6amios;

e ot 25% mo 50% — 4 6anna;

e 0T 51% mo 75% — 7 Gamna;

e 0t 76% 1o 100% — 10 OanoB.
JlaGopatopHbie 3aHITUS

He npedycmompenwi

[IpakTuueckue 3aHATUS

Camocmosmenvhocms npu  8bINOJIHEHUU pabomvl, AKMUBHOCMb pPAOOMbL 8
ayoumopuu, npasuUIbHOCMb BbINOJIHEHUS 3A0AHUU, YPOBEHb NOO020MOBKU K
sanamusam u m.o. (om 0 0020 6annos)

Kpurepuu onieHku:

e MeHee 25% — 0 6amnos;
e 0T 25% 1o 50% — 10 6amoB;
e o1 51% 1o 75% — 15 Gannos;
e oT 76% mo 100% — 20 6amos.
CamocrosTenbHas paboTa
Kauecmeo u Kkonuuecmeo 6bINOJHEHHVIX OOMAUHUX pabom, NPABUILHOCHb
evinoanenus u m.o. (om 0 0o 106annos)
Kpurepun ouenku:
e MeHee 25% — 0 6aios;
e 0ot 25% 1o 50% — 5 6annos;
e 0T 51% 1o 75% — 7 6annos;
e o1 76% 1o 100% — 10 6asu1oB.
ABTOMaTHU3UPOBAHHOE TECTUPOBAHUE
He npedycmomperno.

Hpyrue Bubl yueOHON AESITENbHOCTU
Konmponvuas paboma (0m 0 oo 20 6annos)
Kpurepun ouenku:

MeHee 25% — 0 6anioB;

oT 25% no 50% — 5 6aju1oB;

oT 51% 1o 75% — 15 Gaios;

ot 76% 1o 100% — 20 GamioB.



HpOMe)KyTO‘IHaﬂ arrecranuda

@opMOl MPOMEKYTOYHOM aTTECTALMH [0 UTOraM OCBOCHUS JUCLUILINHBI
ABJSIETCA AK3aMEH, KOTOPBIA MPOBOJAUTCS B BUJE OTBETA HAa HK3aMEHAIlMOHHBIN
OueT, COCTOAIMM U3 5 BOMPOCOB. 3a/lal0TCs €Ille J1Ba — TP JTOMOJIHUTEIbHBIX
BOIIPOCA U3 MEPEYHS BOIIPOCOB K MPOMEKYTOUHOU aTTecTtaunu. Ha mpoxoxaeHue
aTTeCTalMM CTYJIEHTY OTBOAUTCA 30 MUHYT.

[Ipu mpoBeeHNH MPOMEKYTOUHON aTTECTALUU
omeem Ha «omauuroy oyenusaemcs om 30 1o 40 6annos;
omeem Ha «xopouioy oyerusaemcs om 20 1o 29 6annos;
omeem Ha «y0oenemeopumenvHoy oyenusaemcs om 10 10 19 6annos;
omeem Ha «Hey00s1emeopumenbHoy oyenusaemcs om 0 10 9 bannos.

Takum oOpa3oM, MakCMMajibHO BO3MOXKHasi cymMMma OajioB 3a BCE BHJIbI
y4eOHOM JEesATENBHOCTU CTYJEHTA 32 2 CEMECTp IO JUCHUIUINHE «BeKTOpHBIN U
TEH30PHBIN aHanu3y» coctaniseT 100 6anos.

Ta6auna 2.1 Tabnuna nepecyeTa MOIYYEHHON CTYJIEHTOM CYMMbI OaJIJIOB
0 AUCIUIUINHE «BEKTOPHBIN U TEH30PHBINH aHAIN3» B OIICHKY (3K3aMeH):

85 — 100 6annos «OTITUIHOY

71 — 84 Gannos «XOpOILIOY»

55 — 70 Gannos «yJI0OBJIETBOPUTEIILHOY
MeHee 55 OanoB «HEYIOBJIETBOPUTEIHLHO»




8. VYuyebHo-meroan4yeckoe H HHPOpMAUMOHHOE oOecneyeHue
ARCUHIVIHHbI

a) Tumepamypa.

l. Buianuesckas bE. H. TensopHas anrebpa © TeH30pHBIA aHaW3
[Dnektponnbii pecype]: yuebHoe mocodbue / BumpueBckas E. H. - Canxr-
[lerepOypr : Caunxr-llerepbyprexuii  noaunrexunveckuit  yuusepcuter [lerpa
Benukoro, 2019. - 124 ¢. - URL: http://www.iprbookshop.ru/99827.html. -ISBN
978-5-7422-6705-8 : b. u. Kuura naxojpres 8 [pemuym-sepeun 9bC [PRbooks.

2. Kennep MO, Tensoproe ucuncnenue [DIeKTpoHHBIH pecype]: yuedHoe
nocodne / M. 2. Kemnep. - 1-¢, Hosoe. - Cankt-lletepbypr : Jlaus, 2012. - 176 c. -
URL: http://e.lanbook.com/books/element.php?pll_cid=25&pll id=3814. - [SBN
978-5-8114-1352-2 : b. 1. Kuwura u3 xonnexumu Jlavp - Marematuka. Kuura
naxonutes B IbC "Jlann".

3. Mumeuxo A. C. Kpatkuit kype guddepenudalsHOR reoMeTpun H
ronoiorud [ iexrpontbii pecypel: yueGuoe nocobue / A. C. Muluenko. - 1. -

MockBa : Mapareabckas ¢dupma  "dusuko-maremaTuyeckas auTepartypa”
(®PU3MATIINT), 2004. - 304 c. -URL: http://znanium.com/go.php?id=5446135. -
b. n. Knura saxoautcs B DBC "Undpa-M". -

0) npozpammuoe obecneueiue u Finmeprnem-pecypcol.

I. Mudopmannonras cacreva "EitHOe OKHO J0cTyna K 00pa3oBaTelbHBIM
pecypcaM”  mpegoctasiger  CBODOAHLIA  JIOCTYIL K [IOJHOTEKCTOBOH
YIEKTPOHHON y4eDHO-METOIMYECKOH OUO/IHOTEKE Al TPOPECCHOHATBHOTO
obpazosanus. http://window.edu.ru/

Csoboaroe nporpammuoe obecriegenue: LibreOffice u ap.

Juuensuonnoe nporpammitoe obecrneuende: OC Microsoft Windows 7,
OC Microsoft Windows 8, Microsoft Office 2007.
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9. MaTepuajibHO-TeXHHYECKOE 0O0ecneyeHue JUCITUNTIUHBI

JlekrmmonHbIe 3aHATUSA MpoBoaATCS B ayautopusx Ha 80-100 mocamouHbIX
MecCT, TIpakThudeckue 3aHsaTus — Ha 20-30 mocaouHbIX MecT. B oTBeIeHHBIX NS
3aHATUH ayJUTOPHUSIX UMEIOTCS yUeOHbIC JOCKU IS BU3yaIM3alii HHOOPMAIIUH.

[Iporpamma cocrapiieHa B cooTBeTcTBUU ¢ TpeboBanusimu GI'OC BO mo
HanpaBieHuto noArotoBku 11.03.04 DnexkTpoHMKa U HAHOPJIEKTPOHHKA U
npouiito MOArOTOBKU «MHKPO- M HaHOAJIEKTPOHUKA, JUATHOCTUKA HAHO- U
OMOMETUITMHCKUX CUCTEM).

ABTOp
JONEHT KadeIpbl TeOMETPUHU 10.B. llleBuoBa

[Iporpamma ogo0OpeHa Ha 3acenanuu Kageapbl rTeOMETPUH OT 26 CEHTAOPs
2021 rona, mpotokois Ne4.



Ipuioxenune

YuebOHO-MeTOAUYECKOE 41 I/IH(l)OpMaHI/IOHHOG o0ecreyeHue

JTUCIHHUILINHBI

o B

Pekomennyemas auteparypa:

Kpacuos M.JI., Kucenes A.M., Makapenko ['.M. BekTopHbIN aHaIM3:
3aladyu ¥ npuMepsl ¢ noapoOHbiMu pemenusmu. M,: Egutopuan YPCC,
2002r. -144c.

Jlocuk M.B. COopuuk 3agau no tomosioruu [Tekcr] : yueb.-meTo.
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