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\‘) ®denepanbHOe rocyIapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
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03.03.03 "Pagnocusuka" HanpasieHHOCTH (Ipodmio) TeaekoMMyHHKAIIMOHHBIE CHCTEMBI U HHPOPMAI[OHHBIE cTp. 3
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1. HEJIX OCBOEHUA NTUCHUIIIMHBI

JucuumuinHa npegHa3HadeHa JJisi OCBOCHUS CTYIEHTaMU TEOPUH U MPAKTUKU BEKTOPHOTO U TEH30PHOTO aHalIN3a, HEOOXOIUMBIX JUIs
WCTIONB30BAHMUS B PA3IMYHBIX Kypcax GU3MKH M MAaTEMATHKH.

L[eJ'Ib JUCHUIITTMHBI — WU3JIOKUTH OCHOBBI BEKTOPHOI'O M TEH30PHOI'O aHaJIn3a HAa COBPEMECHHOM S3BIKE U B IOCTATOYHO ITOJTHOM 00BEMe.

33}1&‘{1/1 JVCHUIITIMHBI 3aKJII0Yat0TCA B Pa3BUTHU CICAYIOIINX 3HaHPII>1, yMeHI/Iﬁ 1 HaBbIKOB JIMYHOCTHU:

JaTh ITOJIHOC NMPEACTABICHNUEC 00 OCHOBHBIX HOHSTHAX BCKTOPHOI'O M TCH30PHOT'O aHAJIM3a,

HAY4YUTDH I10JIb30BATHCA NMOJTYYCHHBIMH 3HAHUAMM — JTOKa3bIBATh TCOPEMBI, YCTAHABIMBATH CBA3HU MECXKAY PAa3IMYHBIMUA NMOHATUAMU U C
Apyrumun o0acTaMu MaT€MaTUuKU,

Pa3BUTh OCHOBbBI MAaTEMATUYCCKOT'O MBIIJIICHHUS, UCIIOJIb30BAHUSI MAaTEMAaTUICCKOTI'O A3bIKa;

HAaY4YUTh pCUIaTh 3aJa4y U YIPAXKHCHUS, UCIIOJIb3Ys OINPCACICHHUA, TCOPEMbI U TEXHUYCCKUC HpI/IéMI)I;

TIOKa3aTb BO3MOKHBIC TPUJIOKCHUS TTOJTYYCHHBIX 3HAHUH B PasiInIHbIX 00acTsx.

PeByJ'ILTaTI)I 06y‘IeHI/I$I JAVUCHUILITIMHE HAIIPABJICHBI HA JOCTHXKCHUEC NHAUKATOPOB!

OIIK-2.1. ObnagaeT HaBbIKAMU CO3JaHUSI HAyYHbIX 0030pOB, MyOuukauuil, pepepaToB u 6ubauorpaduil Mo TeMaTHKe MPOBOAUMBIX
HCCIIE0BaHUM.

OI1K-2.2. JleMoHCTpHpYeT YMEHHUs1 00pabaThIBaTh U MPEJCTABIATh SKCIIEPUMEHTAIIBHBIC JJAHHBIC, COCTABJIATh HAYYHbIE IOKYMEHTHI U
OTYETBHI.

OIIK-2.3. MmMeer NpakTHUYECKUH ONBIT HPOBEACHHUS HAYYHBIX MCCIEJOBAaHUN B KOHKPETHOH oOnacTu mnpodeccuoHalbHON
JIEATENILHOCTH.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OIIOII

Huka (pazngen) OIIOIT: b1.0.14

2.1 TpeOoBaHus K NpeIBAPUTEIbHOI OJATOTOBKE 00y4aloNIerocs:

Jlns ycBOGHMs AMCUMILIMHBI OOydaeMblil JOJDKEH o0nanaTh 0a30BOH MAaTeMaTH4eCKOW MOJrOTOBKOW, HABBIKAMH PEIICHHUS
CTaHJApPTHHIX 33]a4 W BJIAJEeTh OCHOBHBIMHU IOHATHUSAMHU B PaMKaxX YHHUBEPCHUTETCKOI'O Kypca Uil CTYAEHTOB-(H3UKOB CIEIYIOLINX
JCIUIUINH:

MartemMaTuyecKuil aHaIu3

Jluneiinas anreOpa

2.2 IucuMIIMHbI M IPAKTHKH, /18 KOTOPBIX OCBOEHHE JAHHON JTHCUMILIMHBI (MOAYJIS1) HEOOX0AMMO KaK NMpeAlIecTBYIOLee:

YucneHHbIe METOBI 1 MATEMAaTHYECKOE MOJCINPOBAHUEC

TeOpeTI/I‘IeCKaﬂ MCXaHHKa

MexaHrKa CIUIOIIHBIX CPENT

[ToaroroBka k ciade u caada TOCYIapCTBECHHOI'O DK3aMEHa

3. KOMIIETEHIIMHN OBYYAIOIIETI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOoAaYJIs)

OIIK-2: Cnioco4eH NpOBOAMTL IKCIIePHMEHTAIbHbIC U TeOpeTHYeCKHe Hay4YHble HCC/IeI0BAHNA 00beKTOB, CHCTEM U
npoueccoB, 00padaTbIBaTh U NPEACTABIATH IKCIIePUMEHTAJIbHbIE JaHHbIE;

3HaTh:

Jnsa nocrrxenns nuagukaropos OIIK-2.1, OIIK-2.2, OIIK-2.3: 3HaTh cBoiicTBa pa3IMYHBIX KPUBOJIMHEHHBIX KOOPJMHATHBIX CHCTEM,
CBOWCTBa JIOKAJIBHOTO 0a3uca KPUBOJMHEWHOW CHUCTEMbI KOOPAWHAT, ONpEACICHHE TEH30pa W OCHOBHBIC OIEpalMd TEH30PHOU
anreOpbl, auddepeHanbHble Onepanuyd BEeKTOPHOTO aHaM3a B KPHBOJIMHEHHBIX M JEKapTOBBIX KoopauHarax, div, grad, rot;
¢dopmynel Crokca u Octporpanckoro-Iaycca, uX CKaJIPHYIO U BEKTOPHYIO BEPCHU

YMeTb:

Jns poctmwxenus uHaukatopoB OITK-2.2: VmMerh omnpenensTb KOMIIOHEHThI BEKTOPOB JIOKAJIbHOTO Oa3uca B JrO0OHM TOUKe
KPUBOJIMHEIHOI CHCTEMBI KOOPAMHAT, HAXOIUTh KOMIIOHEHTHI TEH30pa IEPBOr0 U BTOPOIO paHra npu npeoOpa3oBaHUU KOOPAWHAT,
BBITIOJIHATH IPE0OPa30BaHusI TEH30POB M TEH30PHBIX BEIPAKEHUH, PaCKPBITH TOBTOPHYIO ONIEPALIMIO TEOPHH TIOJISL IS TPOM3BOJIBHBIX
CKaJISIPHBIX U BEKTOPHBIX MOJIEH B EKaPTOBOW CHCTEME KOOPIUHAT

Baagern:

Jns noctmxenus naankaropos OIIK-2.1, OITK-2.3: BiageTs HaBbIKaMH pelIeHUs IPUKJIAJAHBIX 3a/1a4 Ha OCHOBE CTaHAapTHBIX 3a]a4
BEKTOPHOTO ¥ TEH30PHOTO aHAJH3a

© OI'bOY BO «Henl'V»
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B pe3yabTaTe OCBOCHUS JUCHHUIIVIMHBI 06y‘lal0].l.ll/ll71(!ﬂ AOJIZKEH

31

3HaTh:

3.1.1

CBOMCTBa Pa3InIHbIX KpPIBOJ'IPIHefIHI:IX KOOpAWHATHBIX CUCTEM,

3.12

CBOMCTBA JIOKAJLHOTO 0a3unca KpHBOHI/IH@ﬁHOﬁ CHUCTEMbI KOOPpAUHAT,

3.13

OIIpeaCIICHUC TEH30pa 1 OCHOBHBIC OIlCpaliu TeH30pHOI71 anreﬁpm;

3.14

nuddepeHInanbHbIe Onepali BEKTOPHOTO aHAIN3a B KPUBOJIMHEHHBIX M JICKApTOBBIX KOOpAMHATax, div, grad, rot;

3.15

¢dopmynsl Crokca u Octporpajckoro-I'aycea, UX CKaaspHYIO U BEKTOPHYIO BEPCUU;

3.2

YMeTb:

321

OTIPEEIATh KOMIIOHEHTHI BEKTOPOB JIOKAIFHOTO 0a3nca B 110001 TOUKe KPUBOJIMHEHHON CHCTEMBI KOOPIUHAT;

322

HaXOAUTHh KOMIIOHEHTHI TEH30pa IIEPBOTO ¥ BTOPOTO paHra NpH Npeodpa3oBaHNH KOOPANHAT;

323

BBIIIOJIHATH HpeO6pa3OBaHI/I$I TCH30POB 1 TCH30PHBIX BBIpa)KeHPIﬁ;

324

PACKPLIThL MMOBTOPHYIO ONE€palUI0 TECOPHUU IO AJIA IMPOU3BOJBHBIX CKAJIAPHBIX U BEKTOPHBIX mnoJie B ﬂeKapTOBOﬁ
CHUCTEME KOOpAMNHAT

33

Baagern:

331

PCIICHUA NMPUKIIAAHBIX 3a/1a4 Ha OCHOBE CTAHAAPTHBIX 3a1a4 BEKTOPHOI'O M TCH30PHOT'O aHaJIM3a.

4. OFbEM JUCIHUIIIMHBI (MOIY.JIST)

camocTosTenbHas padora: 71,8
KOHTaKTHas pabora: 36,2

Ob6Lwasn TpyaoemMKocTb 33ET

Yacos o yuebHomy riany: 108 Bune! koHTpOIS B ceMecTpax:
B TOM 4HCIIE:

ayJUTOPHBIE 3aHATUS: 36 3a4€Thl 2

HKP: 0,2
5. CTPYKTYPA U COAEP)KAHUE JTUCHUIIJIMHBI (MOYJIST)
Kon HaumenoBaHue pa3jiesioB U TeM /BU/A 3aHATHUSI/ Cemectp | Yacos Jlutepatypa
| JAHSITHSI [ Kvbne
Pa3nea 1. Onpenenenue TeH30pa M onepanny TEH30PHOI ajaredpsbl.

1.1 Brenenne B TenzopHblii anann3. OCHOBHBIE 33/1a4l TEH30PHOTO MCUYNCICHUSI. 2 1 JIT.1JI1.2J12.1 J12.2
JloxanbHblil 6a3uc KpUBOIMHEIHOW cucTembl koopauHaT. KoBapuanTHble u 01 929354
KOHTpaBapHaHTHBIC KOMIIOHEHTHI BeKTOpA. /JIek/

1.2 IIpeobpa3oBanue ©0a3uca U KOMIIOHEHT BEKTOpa IpH IpeoOpa3oBaHUU 2 1 J1.1J11.2J12.1 J12.2
KoopauHar. /Jlex/ 21523354

1.3 Omnpenenenre TeH30pa MPOM3BOJBHOTO paHra U crpoeHus. OpToroHaabHBIE 2 1 JIT.1JI1.2J12.1 J12.2
a(dunnble npeodpazopanus. JlekapTos TeH30p. /JIex/ 01 929354

1.4 TeH30pbl B Marpu4yHOM M AMAaJHOM BHJE. ENUHMYHBIA IEKapTOB TEH30D 2 1 J1.1J11.2J12.1 J12.2
BTOPOTO paHra M aJIbTEpHUPYIOLIHIA TEH30p TpeThero panra. /Jlex/ 210523354

1.5 WNupekcHas Gpopma 3anucu TeH3opa. Onepaiun TeH30pHOU anreOpsl. /Jlek/ 2 1 JI.1J11.2J12.1 J12.2

01 929354
1.6 CMmelIaHHbIi TEH30p BTOPOrO paHra Kak JIMHEHHBIH omepaTop. Marpuua 2 1 J1.1J11.2J12.1 J12.2
JHHEHHOTOo oneparopa. /Jlex/ D1 523354
1.7 DJeMeHThI BeKTOpHOTO anaiuza. /Cp/ 2 2 JI.1J11.2J12.1 J12.2
01 929354

1.8 WNupekcHbie 0003HaueHus TeH30poB. /Cp/ 2 2 JI.1J11.2J12.1 J12.2
01 029354

1.9 JlokanbHblil 0a3uC KPUBOIMHEHHOH cucTeMbl koopauHar. /Cp/ 2 2 J1.1J11.2J12.1 J12.2
D1 229354

1.10  |KoBapuaHTHBIC 1 KOHTpaBapHaHTHBIE KOMIIOHEHTHI BekTopa. /Cp/ 2 2 JIT.1JI1.2J12.1 J12.2
01 929354

1.11  |Onpenenenue teHsopa. /Cp/ 2 2 JI.1J11.2J12.1 J12.2
D1 229354

1.12  |Onepanuu TeH3opHoii anreopst. /Cp/ 2 1,5 | JI1.1J11.2J12.1 JI2.2
01 929354

© ®I'bOY BO «Yenl'V»




MHWHOBPHAYKH POCCHUU

\,} DdenepanbHOe rocyIapcTBEHHOE OI0KETHOE 00pa3oBaTeIbHOE
YUpEKIECHHUE BBICIIET0 00pa3oBaHUs

«Uensabunckuii rocynapcrsennslil yausepeurer» (PI'bOY BO «Henl'Vy)

Pabouas nporpamMma qucHUILIMHEL "BeKTOpHBIN U TEH30pHBIH aHAIN3" 0 HAPABIEHHIO MOATOTOBKH (CTIELIMAIbHOCTH)
03.03.03 "Pagnodusuka" HampasieHHOCTH (TTpo¢io) TeneKoMMyHHKAITMOHHBIE CHCTEMBI 1 HH(POPMALMOHHBIE

Texaosiorud @PI'bOY BO «Uenl V»

crp. 5

1.13  |Konrposabnas padota: TenzopHsiii ananus. /Jlex/ 1 JIL.1J11.2J12.1 J12.2
31 2232354
Paznen 2. lu¢gdepennmpyemblie ckajasipHble U BeKTOPHBIE MOJIsI
2.1 WHBapuaHTBl JIHMHEWHOTO OMNEpaTopa, TUBEPTEHIMSI W POTOP JHMHEHHOTO 1 JIT.1JI1.2J12.1 J12.2
onepatopa. /JIex/ 01 029354
2.2 JluBepreHuys U poTop JIMHEHHOro onepaTopa B OPTOHOPMUPOBAHHOM Oa3uce. 1 J1.1J11.2J12.1 J12.2
/JTex/ 31 222354
2.3 Juddepenuupyemoe ckansipHoe mosie. [Ipou3BojmHasi MO HAMPABICHUIO M 1 JI.1J11.2J12.1 J12.2
IpaJUeHT CKalsipHoro nosns. /Jlex/ 01 029354
2.4 Juddepennupyemoe BekropHoe moisie. [Ipon3BonHas MO HampasJEHHUIO, 1 JI.1J11.2J12.1 J12.2
JIUBEPTEHIHSI U POTOP BEKTOPHOTO MoJst. /JIek/ D1 923354
2.5 IIpousBogHass BEKTOPHOIO MOJIA IO HANPABICHHIO B OPTOHOPMHUPOBAaHHOM 1 J1.1J11.2J12.1 J12.2
6azuce. /Jlex/ 31 2232354
2.6 JuddepeHnnanpaple  Omepaldd TPAJWEHT, JUBEPrCHIMS W pOTOpP B 1 JIT.1JI1.2J12.1 J12.2
KPHUBOJIMHEHHBIX KoopauHaTax. /JIex/ 01 029354
2.7 JuddepennnanpHple onepanun: rpaIueHT, TUBEPreHIs U pOTOP 13,3 | JI1.1J11.2J12.1 J12.2
B JIEKapPTOBOM CHCTEMe KOOPAUHAT. 21323354
/Cp/
2.8 JuddepennnanpHple onepanun: TpaIueHT, TUBEPreHIs U pOTOP 13,5 | JI1.1J11.2J12.1 J12.2
B KPUBOJIMHEHHOM cucteMe koopauHar. /Cp/ D1 923354
Pa3znen 3. OcHOBHBIE ollepaliiy BEeKTOPHOI'0 AHAIN3a
3.1 Oneparop [ammnprona. CumBoinYeckas 3amuch ONEpaluil TpaaueHT, 1 JIT.1JI1.2J12.1 J12.2
JuBepreHuys u potop. [loBropHsle onepanuu Teopuu nois. /Jlex/ 01 029354
3.2 JuddepennunanpHple omepaudd PajWeHT, IUBEPreHUUs W pOTOp B 1 JI.1J11.2J12.1 J12.2
KPUBOJIMHEHHBIX KoOpauHaTax. /JIex/ D1 923354
33 Omnepatop "amunbsToHa /TIp/ 2 JI.1J11.2J12.1 J12.2
01 029354

3.4 Juddepennnansusie oneparopst /[1p/ 2 JI.1J11.2J12.1 J12.2
31 2232354

3.5 Konrponbnas pabota: Tenzopusiii ananus /I1p/ 2 JI.1J11.2J12.1 J12.2
31 2232354

Paznen 4. @®opmy.sl I'puna, 'aycca-Octporpaack u Crokca

4.1 Teopema ["aycca-Octporpanckoro. /Jlex/ 1 JI.1J11.2J12.1 J12.2
31 2232354

4.2 Teopema I'puna u reopema Crokca. /Jlex/ 1 JI.1J11.2J12.1 J12.2
01 029354

43 Beruncnenue notoka /Ilp/ 2 JI.1J11.2J12.1 J12.2
31 2232354

4.4 Juseprennust BekropHoro moist /TIp/ 2 JI.1J11.2J12.1 J12.2
01 029354

4.5 Teopema T'aycca-Ocrtporpanckoro. BeipakeHne IUBEpreHIMH Yepe3 IMOTOK. 2 JI.1J11.2J12.1 J12.2
Mp/ 31 2232354

4.6 ConeHouianbHble BEKTOPHBIE 0SS U uX npu3Haku /I1p/ 2 J1.1J11.2J12.1 J12.2

31 2232354

4.7 Potop BexTopHOro momus. Teopema Crokca. [loTeHnmManpHbIE BEKTOPHBIE OIS 2 JIT.1JI1.2J12.1 J12.2
Mp/ 01 029354

4.8 Konrponbnas padora: @opmynst I'puna, Croxca /Ip/ 2 JI.1J11.2J12.1 J12.2

31 222354

© ®I'bOY BO «Yenal 'Yy




MIVHOBPHAYKHU POCCUN
\)} DenepanbHOE rocyJapcTBEHHOE OI0/KETHOE 00pa3oBaTeIbHOE
@ YUPEXACHUE BBICIICTO 00pa30BaHUs

«Yenabunckuii rocynapcrseHubiil yausepcuret» (PI'bOY BO «Henl'V»)

Pabouas nporpamMma qucHUILIMHEL "BeKTOpHBIN U TEH30pHBIH aHAIN3" 0 HAPABIEHHIO MOATOTOBKH (CTIELIMAIbHOCTH)
03.03.03 "Pagnodusuka" HampasieHHOCTH (TTpo¢io) TeneKoMMyHHKAITMOHHBIE CHCTEMBI 1 HH(POPMALMOHHBIE cTp. 6
texHonoruu ®I'bOY BO «Henl'Y»

Pa3nes 5. DjieMeHTHI TeOpHHU rpyni

5.1 O0o061eHue Ha 0OBEKTHI IPOU3BOIBHON MIPUPOIBL. DIEMEHTBI TEOPUH IPYIIIL 2 1 J1.1J11.2J12.1 J12.2
/JTex/ 01 525354

5.2 B pamkax camocTosTeNnbHON pabOThI CTYACHT JOJDKEH 3aKPEIHUTh OCHOBHBIC 2 33,5 [JI1.1J11.2J12.1 JI2.2
NOHATUSA U pa3zobparh npumepbl K HuM. Mmenno: OmpexaeneHue IPYIIBL 01 029354

I'pynmoseie akcuombl. KommyratuBable rpynmsl. [loarpynmsl. Koneunsie n
HENpepbIBHbIE ~ IPYIINbl, CMEIIaHHble rpynnbl.  Ilopsnok — KoHe4HOH
rpynnsl. KoMakTHele HenpepbIBHBIE rpynmbl. [Ipumeps! rpymm:

BekropHble npocTpaHcTBa, 001as tuHeiiHas rpynna GL(n), yHuTapHas rpymmna
U(n), yautapnas yaumonyisipaas rpynmna SU(n), rpynmna BpameHuid O , moyiHas
oproronanbHas rpynna O3, rpynna ABWXKEHHH €BKIMIOBA IPOCTPAHCTBA,
Tpynna TPaHCISIIUH KPUCTAJUIMYECKOH pEIeTKH, CHMMETpUYecKas Ipymia
n-oii creneny Pn (rpymnna nepecTaHoBOK), TOYEUHbIE IPyHbl cuMmeTpuu. /Cp/

Paznen 6. UHast koHTaKTHasi padoTa

6.1 WunuBuayanbHble KOHCYIbTaUU, TEKYIUH KoHTpoas /KP/ 2 0,2 |[JI1.1JI1.2J12.1 J12.2
D1 0925394

6. ®OHJl OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUI0OB OLIEHOYHBIX CPeJCTB

1. KoutponbHas padora: TeH30pHbIi aHanu3
2. KonrtponbHas pabota: BekTopHbIii aHamm3
3. Kontpounsnas pabora: @opmyist I'puna, Crokca

6.2. TunoBbie KOHTPOJIbHBbIC 3aJaHUSA U UHbI€ MaTepHUaJIbI 1JIsA TeKymeﬁ aTrecTanuu

TunoBsie 3a1anus MpPEeACTAaBJICHBI B IIPHUIIOXKCHUN

6.3. TunoBbie KOHTPOJIbHBIE BOIIPOCHI U 3aJaHUS /151 IPOMEKYTOUHOM aTTeCTALUU

Bormpocsr k 3auerty:

1. ITIpenen BeKTOpHOH (YHKLMH CKAJIIPHOTO MIEPEMEHHOT0, opMasbHbIe CBOMCTBA. HerpepbhIBHOCTh BEKTOPHOH (QYHKIMH CKAJISPHOTO
MIEPEMEHHOTO0.

2. IIpousBoHast BEKTOPHOH (hYHKINHU CKAJSIPHOTO IIEPEMEHHOT0, BhIpaXKeHUe B KoopauHarax. CBOWCTBA MPOU3BOJHOM.

3. Tomorpad. 'eomeTpuyeckuii CMBICT MPOU3BOIHON BEKTOPHOM (DYHKIIMH CKAJISIPHOTO MIEPEMEHHOTO.

4. IlonsTue rnaakoi perynspHoi kpuBoi. JnuHa ayru xpuBoi. JInHa Oyru Kak HaTypaibHbIl napamerp. IIpousBoaHas BEKTOPHOM
(GYHKIMH [0 HATYpaTbHOMY ITapaMeTpy.

5. BekropHas (yHKUMS ABYX CKaIsIpHBIX apryMeHToB. YacTHble nmpou3BojHble. [loBepXHOCTH U (QOpMBI ee 3aaaHusl. DIEeMEHTHI
i depeHnnanbHON reOMeTpUH OBEPXHOCTH: HOPMAJIH M KacaTesIbHbIE K MOBepXHOCTH. IlepBas kBagpaTudHas popMa IOBEPXHOCTH
U ee IpUMEHEHHE.

6. Cxanspnoe nosie. [ToBepXHOCTH U JIMHUK YPOBHS CKaISIpHOTO T0J1s. J{nddepeHnpyeMOoCTh CKaISIPHOTO MOJIsl, TPaJAUCHT.

7. IlpousBoaHas CKaJsIpHOTO MOJIS MO HanpasiieHH0. CBSA3b I'paIMeHTa C MIPOU3BOJHOM 110 HAIIPABJICHUIO.

8. AnreOpanyecKkue M T'€OMETPHUYECKHE CBOWCTBA TIpaJMeHTa. BBIUMCICHHS TpaJWeHTa W TPOM3BOAHON IO HANPABJICHUIO B
koopauHarax. Cucrema 0603HaueHu I aMuiIbTOHA.

9. Bekropnoe mone. JuddepeHupyeMocTh BEKTOPHOTO MOuis, Iud@epeHInanbHblii onepaTop. Marpuua audQepeHInaibHOro
oreparopa B IeKapTOBbIX KoopAnHaTax. [[pon3BoaHas BEKTOPHOTO I10JIS 110 HAIIPABJICHUIO.

10. JuBepreHunst BEKTOPHOTO TOJIsl, CBOMCTBA, BEIYHMCICHNE B KOOpAUHATax. II0TOK BEKTOPHOTO Mo uepe3 MOBEpXHOCTh. Teopema
l"aycca-Ocrporpanckoro. Beipaxenue nusepreniuu yepes notok. ConeHouaabHble BEKTOPHOTO MOJIS ¥ UX PU3HAKH.

11. PoTrop BEKTOPHOTO OIS, €T0 BBIPA)KEHUE B JEKAPTOBBIX KOOPAMHATAX U depe3 rammibToHnaH. dopmanbHble CBOMCTBA POTOpA.
Teopema Crokca.

12. TloreHuanbHble BEKTOPHBIE MM0JIs. PaszinyHble MpU3HAaKK NOTEHIUAIBHOCTH.

13. HekoTopsie (popMyIibl BEKTOPHOTO aHAJIN3a: TMBEPIeHLUS U POTOP BEKTOPHOTO MTPOU3BEIEHHS BEKTOPHBIX HOJIEH.

14. HekoTopsbie (hopMyIibl BEKTOPHOTO aHAIN3a: TPATUCHT CKAJISIPHOTO MPOU3BEICHUS BEKTOPHBIX MOJICH.

15. BoluncneHye AMBEPreHIr, poTopa U TpaJUeHTa B KPUBOJIMHEHHBIX OPTOTOHAIBHBIX CUCTEMaX KOOPIHHAT.
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6.4. Kputepuu ouneHuBaHus

BalIbHO-pEHTHHTOBAs CUCTEMAa OLICHKH 3HAHHH CTYACHTA MO JUCIHMIUIMHE BBICTPAHBACTCS HA OCHOBE 0AaJNIOBOM OLIEHKH Pa3IMYHBIX
(OpM JeSITENBHOCTH CTYICHTOB. JIJIsl OLICHKH 3a4eTa CyMMHUPYIOTCS 0aJlibl CEMECTpa M KOHTPOJIBHOM 3a4€THOH paboThI.

Ha 3a4ere BbiaeTcsi 3ayeTHas paboTa U3 5 3a7ad, B3ATHIX U3 BapPUAHTOB KOHTPOJBHBIX Pa0OT, KaXIOE 3aJlaHUE OLICHMBACTCS B 8
6ayutoB. Kpome TOro, BBIIAETCS OJIMH TEOPETHYECKUN BOIPOC M3 CHHCKa BOMPOCOB. [loyydeHHbIe OalIbl CyMMHUPYIOTCS ¢ OajiamH,
MOJTYYSHHBIMH 32 MPAKTHYCCKUE 3aHATUS U KOHTPOJIBHBIC PaOOThl. 3a4eT BBICTABISETCS OT 75 OaJioB.

Ha xonTposbHbIX paborax Nel, 2 crymeHTy mpemjaraercss pelIMTh JIBE 3a/a4d, Ha KOHTPOJbHOH pabore Ne3 - Tpu 3amaum.
KonrponbHas paboTa, BBIIOIHEHHAsT CTYJCHTOM, OLICHUBACTCS MO 8-MM OaNbHOI MIKaje, pyKOBOACTBYSCH HPH 3TOM CIIEAYIOUINMH
KPUTEPHSIMHU:

CryzaeHT noty4yaeT Ha KOHTPOJIbHBIX paboTtax Nel, 2:

8 6ayuIoB, eciiu MPaBUIIBHO U C MOSICHEHUSIMHU PEIICHBI JIBE 3a/1a4H;

6-7 OaJLIOB, €CIU PEIICHBI IBE 33]a4H, HO €CTh HECYILECTBCHHBIE OIIHOKH;

5 6aJuIoB, €CIiu pellieHbl TPH 33Ja4H, HO €CTh OLIHOKH;

4 6asoB, €CITM MPABHIBHO U C TIOSICHEHUSIMU PEILCHBI IBE 3aa4H;

3 Gasuta, eciiv pelieHbl IBE 331a4k, HO €CTh OLIHOKH;

2 GaJuta, eciM pelleHa OjlHa 3a/1a4a;

1 a1, ecu YaCTUYHO pelIeHa O/IHA 3a/1a4a.

CTyAeHT noiy4aeT Ha KOHTPOJIBHOM padoTe Ne3:

8 6auIoB, eciiu MPaBUIIBHO U C MOSICHEHUSIMU PEIICHBI TPH 3a]1a4H;

7 6aIoB, eCH PEIICHBI TPH 337341, HO €CTh HECYIIECTBEHHbBIC OLIHOKH;

6 6aJyuIoB, €CITU pEIlIeHBI TPH 33]]a4H, HO €CTh OLIHOKH;

5 0aiIoB, eciy MPABUIBHO U C MOSCHEHUSIMH PELICHBI IBE 3a1a4H;

4 GaJuta, eciiM pelIeHbI ABE 3a7auH, HO €CTh OLIHOKH;

3 Gasua, eciiu pelieHa o/1Ha 3aJ1aya;

1-2 Gasu1, eciay YaCTUYHO pelIeHa O/IHA 3a/1a4a.

Teoperuyueckuii BOMPOC OLEHUBAETCS MAKCUMYM Ha 3 Oaiia mo CleAyroleH mKanie:

3 Gayuia - TeopeTuueckoe cojepkaHue Kypca OCBOCHO MOJHOCTHIO 03 IpoOesioB WK B 1IEJIOM, MITH 0OJIbIIeH YacThio, He0OX0AUMbIE
MIPAKTHYECKUE HaBBIKK PabOTHI C OCBOCHHBIM MaTEpHANIOM C(OPMHUPOBAHBI HIM B OCHOBHOM C(hOPMHPOBAHEI, BCE WM OOJIBLIIMHCTBO
MPETyCMOTPEHHBIX pabouei IporpaMMoi yaeOHbIX 3aJaHU BBIOJIHEHBI, OTACIIbHBIC 13 BBITOJHECHHBIX 33IaHHN CONEPIKAT OLIHOKH;
2 Gauta - TeopeTHuecKoe COAEpKaHHE Kypca OCBOCHO B ILENOM 0e3 mpoOesioB, HEOOXOAWMBIC MPAKTHUYECKHE HABBIKH PabOTHI C
OCBOCHHBIM MaTEPHAIIOM B OCHOBHOM C(OPMHUpPOBAHbBI, TMPEIYCMOTPEHHbIe paboyell yd4eOHO# mporpaMMmoil ydeOHbIC 3amaHus
BBINIOJIHEHBI € OTJAEIBHBIMH HETOYHOCTSIMH, Ka4eCTBO BBHIIIOJHEHHUS OONBIIMHCTBA 33/laHUH OLIEHEHO YHCIOM 0ayuioB, OJIIM3KUM K
MaKCUMYMY.

1 Gamn - TeopeTndeckoe CoaepKaHME Kypca OCBOEHO OOJbIIEeH YacTbio, HO NMPOOENbl HE HOCAT CYLIECTBEHHOTO Xapakrepa,
HEoOX0IUMEbIe

3HaTh HEOOXOJUMBIIA MUHUMYM

MIPAaKTHYECKUE HABBIKM PaOOTHI C OCBOGHHBIM MAaTEpHaoM B OCHOBHOM C(HOPMHUPOBAHBI, OOIBLIIMHCTBO NMPEIYCMOTPEHHBIX paboueit
yueOHO# mporpaMMoi Y4eOHBIX 3aJaHHI BBIMOJIHEHBI, OT/JCIbHBIC U3 BBHITIOJHEHHBIX 3aJaHUI COIepKaT OLIMOKH.

0 GamtoB - Teopernueckoe cojep)KaHHE Kypca OCBOCHO YaCTHYHO, HEOOXOJMMbIC HABBIKM PabOThI HE COOPMUPOBAHBI WU
c(hOpPMHUPOBaHBI OTACIBHBIC U3 HUX, OONBIIMHCTBO MPEIYCMOTPEHHBIX paboueil yueOHON mporpaMMoi 3alaHUi He BBIOJIHEHO JIUOO
BBINIOJTHEHO ¢ TPYyOBIMH OIIMOKAaMU, KaUeCTBO MX BHIITOJHEHHS OLEHEHO YHCIIOM 0aIIoB, OJM3KUM K MUHAMYMY.

7. YHEBHO-METOJNYECKOE U THOOPMAIIMOHHOE OBECIIEYHEHWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHayeMasi quTepaTtypa

7.1.1. OcHoBHasi TUTepaTypa

ABTODBI, COCTaBUTENHU 3arnaBue WznarensctBo, Ton| Pecypce
JI1.1 (Topnau b. A. TenzopHast ayreOpa U TEH30PHBIA aHAIN3 CaHkT- 3bC
(https://e.lanbook.com/book/211781) ITerepOypr:
Jlans, 2022
JI1.2 |Bonaxkosa B. 1., BekropHbIii U TEH30pHBII aHamu3: yueOHoe nmocobue (Kypc nekiuii): | CTaBpornos: OBC
3akunsH P. T HanpasiieHre noaroroBku 103.03.02 dusuka: Kype jgekuui Cesepo-
(https://biblioclub.ru/index.php?page=book&id=712318) Kagkasckuii
®denepasbHbIN
YHUBEPCHUTET
(CK®DYV), 2022

7.1.2. JlonoiHuTeIbHAS JUTEpaTypa
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ABTOpBI, COCTaBUTEIIH 3arnaBue W3znarensctBo, rox | Pecypc
JI2.1 |Maxk-Konnen A. [, BBeneHre B TEH30pHBIN aHAIN3: HAY4HAs JIUTEpaTypa Mocksa : 9bC
Kopener I'. B. (https://biblioclub.ru/index.php?page=book&id=116257) TocynapcrBeHHOE
U371aTeNbCTBO
¢busuko-
MaTeMaTHYeCKOit

nuTepatypsl, 1963

J12.2 BekTopHBbIN 1 TEH30PHBIH aHATN3: KypC JIeKLIuii: yueoHoe mocodue  (CraBpormous : 9BC
(https://biblioclub.ru/index.php?page=book&id=562699) Cesepo-
Kaskasckuii
denepanbHbIil
YHUBEPCHUTET

(CK®Y), 2018

7.2. Ilepeyens pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH "UHTepHeT"

D1 [3nekrponHas uHpopmaoHHO-00pa3oBaTenbHas cpeaa http://de.ifmo.ru/--books/0051/8/8 1/81 obf 1.htm

32 |O0pa3zoBaTenbHbIi MaTEMaTHYECKHIA caiT http://www.exponenta.ru/

93 |Caiir no BblcuIel MaTeMaTUKE AJIs 3a04HUKOB U HE ToJbKO http://mathprofi.ru/

94 |Caiit matemaTudeckoro Qakynsbrera Yenl VY http://www.math.csu.ru/? option=com_content&view=article&id=82&Itemid=73

7.3 llepeyenb nHGPOPMALMOHHBIX TEXHOJIOT U

7.3.1 IIporpammHoOe oGecrieyeHue

LMS Moodle

Adobe Reader

Open Project

OpenOffice

7.3.2 IlpodeccnonanbHbie 6a3bl JAHHBIX 1 HHPOPMALHMOHHO-CIIPABOYHbIE CHCTEMbI

1. DnekTpoHHBIN KaTanor HayuyHou 6ubnmnoreku Uenl'Y [DnexTpoHHsIi pecypce] : 6a3a nanHbix / Yenso. roc. yH-T. — UensOunck, 1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics: »xypHaibl
American Physical Society: caiit. — URL: http://journals.aps.org/about — $I3. anri1. — Pexxum noctyma: TOJIbKO U3 CETH YHHBEPCUTETA. —
TekcT : 2IeKTPOHHBIN.

3. Web of Science: MynbTHAMCUUIITUHAPHAS pedepaTuBHas 0a3a naHHbIX / kommaHus Thomson Reuters. — Pexxum mocryna: s
3apeructpup. nois3osareneil Uenl'V. — TeKCT : 3MEKTpOHHBIN.

4. Scopus: pedepatuBHas 6a3a nanseix / Elsevier BV. — URL: http://www.scopus.com/ — fI3. aurin. — Pexxum gocrtyna: must
3apeructpup. noin3osareneiit Uenl'Y. — TekcT : 37eKTpOHHBIH.

5. Springer Link: [caiiT]. — URL: http://link.springer.com/ — 3. anri. — Pexxum noctyna: as 3apeructpup. nonssopateneit Yenl'y. —
TekcT : 2MeKTPOHHBIH.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCIUMIIJINHBI (MOAY JIS)

Jng peanuzauuy UCHMIUIMHBL HCIONB3YIOTCS Y4eOHBbIE ayIUTOPWUH JUIS IPOBEACHHS 3aHATHUH JICKIMOHHOTO THIA, 3aHATHH
CEeMHMHApCKOTO THIA, TPYNIOBBIX U WHAWBUAYAIBHBIX KOHCYJIbTALUH, TEKYIIErO KOHTPOJSA U IPOMEXKYTOUHON aTTeCTaliy, a TaKxKe
MTOMEIIEHUS ISl CAMOCTOSITEIIbHONU PaOOTHI.

Jlnst mpoBeieHUs 3aHATHH JIEKIIMOHHOTO THIA TIPEeIaraloTcs HabOpHl NEMOHCTPAIMOHHOTO 00OpYHOBaHUS M y4eOHO- HATJIATHBIX
noco6uil: nudpoBble 00pa3oBaTENbHbIE PECYPChI (MYIbTUMEAUIIHbIE IPE3CHTALUY 110 HEKOTOPBIM TEMaM JIEKLUiT), pa3nuuHble (HOpPMBI
HArTSIIHOCTH (PUCYHKH, TAaONHUIBI, CXeMBI ¥ T.1). JlIsl IpOBEeeHHs 3aHATHH JIEKIIMOHHOTO TUIIA HCTIONB3yeTCs MEPEHOCHOE M / MIH
CTalMOHAPHOE MYyIbTUMEIUIHOE 000PyI0BaHUE (3KPaH, HOYTOYK, IPOEKTOP, KOJIOHKU) B ayIUTOPUSIX 1-ro U JEKIUOHHOIO KOPILyCOB
Yenl'V.

JInist CeMUHAPCKUX 3aHSITUI HCIOJB3YIOTCS AyIMTOPUH OCHAIICHHBIE OOBIYHOM JTOCKOM, MAapTaMH, MEPEHOCHBIM MYJIbTUMETHHHBIM
ayanoo0opynoBaHieM (B ciiydae HEOOXOIUMOCTH).

IMomemenus 1 caMOCTOSTENbHOI pabOThI: 37IEKTPOHHBIM 4YMTaIbHBIA 3a1 HayuHoH Oubnuorexu Yenl'V (aymutopus 206) ans
CaMOCTOSTENILHOM pabOoThI CTY/ICHTA, OCHAIIICHHBIN MIEPCOHATIBHBIMH KOMITBIOTEpAMH, MYJIbTUMEIHIHOM annapatypoi. B ayauropusix
obecreueH IOCTYII K pa3IMYHOM CIIpaBOYHOM JIUTEpaType, SHIUKIONEAUIM, OubnuorpaguuecKuM U IOJTHOTEKCTOBBIM 0a3aM JaHHBIX,
nH(MOPMAILOHHBIM pecypcaM «HTepHeT».
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9. METOAUYECKHUE YKA3ZAHUSA JJIAA OBYYAIOIIUXCA IO OCBOEHUIO JTUCHUIIJIMHBI (MOY JIA)

VY4eOHbIil Kypc CTPOUTCS TakuMM 00pa3oM, 4TOObI CHOCOOCTBOBATH CO3[AHUIO Y CTYACHTA MOHATHHHO-TEOPETHYECKOTO sijApa U
Pa3BHUTHIO IPAKTUYECKOTO HABBIKA PEIICHHS MATEMAaTHUCCKHX 3a/ad.

Jlns ycnenrHoro ycBOeHHs MaTepHana CTYACHTY HEOOXOIMMO MOIYYUTh JOCTaTOYHOE KOIUYECTBO OAJLUIOB IO CIEeXyIOMmUM (GopMam
0o0yueHus:

1. JlexunonHast popma, KOTOpas MpEAnoaraeT MOCEIeHNe U KOHCIIEKTUPOBaHHE JICKIUH. JIEKIIMOHHBIE 3aHATHS MOTYT IIPOBOANUTHCS
KaK B KJIACCHMYECKOH (opMe, Ipeanonararonee yCTHOE U3JI0XKEHHE MaTepHaa MpernoaBaTeleM U KOHCIEKTUPOBAHUEM MaTepHania
CTyZEHTaM, TaK U GopMe CeMHUHapa, CTyAEHTaM MPeAIaraeTcs COBMECTHOE PEIICHHE TEOPETHYECKUX 3a/1ad IIPH BO3MOKHOM MOMOIIN
npernogaBarens. Kpome TOro, 4acth JEKIHMH CONPOBOXAACTCS HMHTEPAKTHBHBIMU MaTepHANaMH JUIsl JIYYIIEro MOHHMAHUS
TeOMEeTPHUYECKON HHTEPIPETalny MaTepuana.

2. llpaxkTuueckue 3aHATHUSA INpeArojaracT IMOCEIICHUE UX CTYIEHTOM, HOJIydeHUe OajjoB 3a IOCELIAaeMOCTb M BBIIOJIHEHUE
KOHTPOJIbHBIX paboT.

CamocTosiTesnibHast pabdoTa MpeAnonaraeT BEIIOJHEHHE JOMAIIHUX 3aaHui CTyJeHTOM. [[Ji UX BBINOJHEHHUS CTYICHTY HEOOXOANMO
WCIIOJIb30BaHKE U U3YUEHUE JINTEPATYPHI 110 33JJaHHON TeMe B JOMIOJHEHUH K MaTepuallaM IpaKTHYeCKUX 3aHATHH. JloMaiiHue paboTsl
cozaepkar ot 3 10 5 3amad 1o 3a1aHHOM TeMe. BriaaroTcs mocie KaKaoro mpakTHIeCcKOro 3aHsATHs. Marepuain KaKI0ro MPaKTHIeCKOTo
3aHATH TIPE/ICTABIICH B 3JIEKTPOHHOM BHUJIE Ha caliTe MaTeMaTnieckoro gaxyipreTa http://www.math.csu.ru u B Buzie TBepIbIX KOIHH,
KOTOPBIE CTYIEHT MOJKET IOJIyIHTh 110 JKEJIAHHUIO.

B xo01e 0cBOEHHS AUCLUILIMHBI IPUMEHSAIOTCS ClIEIYIOIUe HHPOPMALMOHHbIE TEXHOTOTUH:

1. CnaiinoBbie pe3eHTAIMH JICKIIUH 10 HEKOTOPBIM TEMaM JUCIMIUIHHBI (TI0 YCMOTPEHHIO TIPEToIaBaTelis, He MeHee 6 4acoB).

2. JlucTaHIMOHHBIE KOMIIBIOTEPHBIE TECThI, pa3MelleHHbIE B IporpaMMHOil 06010uke MOODLE.

3. OpraHu3anus OHJIalH KOHCYJIBTAIMIH U KOHCYJIBTAIMHA C HCIIOJIb30BAHUEM DIICKTPOHHOM MOYTHI, U POPYMOB B COLIMANBHBIX CETSX.
B cnyuae npumeHeHus npu OOy4YEHHUH IJUCLUIUIMHBI 3JIEKTPOHHOTO OOYUYEHHs, JMUCTAaHIMOHHBIX OOpa30BATENbHBIX TEXHOJOTMH
oOuieHrue 00yyaroIInuXCs M MPErnojaBaTess OCYIICCTBIISETCS B PEKHME PEalbHOrO BpeMeHH (OHIaiH-NeKIMU (BeOHMHAPHI), YaThl,
BUJICO-KOH(PEPEHIIUY U JAp.) WIX OTJIOXKEHHOTO BPEMEHHU (CHCTeMa QUCTaHIUOHHOro oOydenus Moodle, MSOffice365, dopymsr,
AJIEKTPOHHAS T10YTA U JP.).

[Ipu oOyueHMM WHBANIWAOB W JMI C OTPAHHYEHHBIMH BO3MOXKHOCTSIMH 3/I0pOBbsSl 3JIEKTPOHHOE OOy4YeHHe, AUCTAHIMOHHBIE
o0pazoBaTeIbHbIE TEXHOJIOTHHU NIPEIYCMAaTPHBAIOT BO3MOXKHOCTE pHeMa-Tiepeaadyr HHGOPMAIMHU B JOCTYITHBIX I HUX (opMax.
Peaynm3zanust AUCHUILIMHBI ¢ IPUMEHEHHUEM AJIEKTPOHHOTO 00y4YeHHMs, JUCTAaHIIMOHHBIX 00pa3oBaTeNbHBIX TexHonorui (nanee — 20,
JOT) ocymecTBasiercst Ha OCHOBaHUM «Il0OJIOXKEHUSI O peaau3ali OCHOBHBIX M JOIIOJHUTEIBHBIX 00pa30BaTEeNbHBIX MPOTPaMM C
MIPUMEHEHUEM 3JIEKTPOHHOrO0 OOY4eHHUS W JUCTAaHLMOHHBIX 00pa30BaTENbHBIX TEXHOJOIMH B (efepajbHOM TOCYAapCTBEHHOM
OrOKETHOM 00pa30BaTENbHOM YUPEXICHNH BBICHIEro 00pa3oBaHus «HYensiOMHCKUI rocyaapCcTBEHHBIH YHUBEpCHTETY, «[lomoxxeHns
0 HopsaKe 3aueTa OOyJarOIMMUCS [0 OCHOBHBIM NPOGECCHOHANbHBIM 00pa30BaTelbHBIM INpOorpaMMaM BBICHIEO 0Opa3oBaHUs B
®I'bOY BO «Uenl'Y» pe3ynbraToB OCBOCHHSI B OpPraHM3alUsiX, OCYIICCTBIISIONIMX O0pa30BaTEeNbHYIO IESATEIbHOCTh, Y4EOHBIX
IIPEMETOB, KypCOB, TUCHUIUIMH (MOIYJeH), IPAaKTHK, JOMOJHUTEILHBIX 00pa30BaTeIbHBIX MPOrpPaMM» IOCPEICTBOM 3JIEKTPOHHON
uHpopmMamoHHo-o0pa3oBarenbHol cpeapl ®I'BOY BO «Uenl'V». B wuckirounTenbHbIX cinydasx (popc-Maxkop W T..) OpHU
peanuzanuu o0pa3oBaTenbHOR AeaTenbHOCTH ¢ npuMeHeHneM D0, IOT MoryT npuMeHsTh KOMIIOHEHTHI, HE BXOJSIINE B II€peueHb
AJIEKTPOHHOI HHPOPMALTMOHHO-00Pa30BaATEIBHOM CPEIbI.

10. CHEIIMAJIBHBIE YCJIOBUSA OCBOEHUSA JTUCHUIIJINHBI OBYYAIOIUMUCSA C THBAJIMTHOCTBIO N
OI'PAHMYEHHBIMHA BO3MOXKHOCTAMMU 3/10POBbS1

OcBoeHHE MTUCIUILTIHBI MHBAMIAMH W JIMIIAMH C OTPaHUYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSI OCYIIECTBIIIETCS C UCIONB30BAaHUEM
CHELHUATbHBIX TEXHWYECKUX CPEICTB W HMH(POPMAIMOHHBIX TEXHOJOTHH, MPEAOCTaBISIeMBIX PecypCHBIM yueOHO-METOIUYECKHM
HEHTPOM IO OOYYECHHIO WHBAJIWAOB M JIMI[ C OrPAaHHYCHHBIMU BO3MOXHOCTAMH 3740poBbs YenlY mo 3ampocy oOydaromerocs
(MOOMIIBHBIE CHIEIHMANbHBIE TEXHHYECKHE CPEICTBA Ul JIMI C HapyIICHWSMH 3pEHHS M C HapyIIeHHeM CJIyXa, aCCHCTHBHBIE
nH()OPMALOHHBIE TEXHOIOTUH).

ITpu HeoOxomuMocTH Ul OOYYAIOIIUXCSl ¢ HApyLNIEHHSIMH 3peHHs Ha pabouyMx MecTax Uil MPOBEHEHHS IPAKTHYECKUX HIN
1abopaTOPHBIX 3aHATUIl yCTaHABIMBAaeTCs CIICNMATIbHOE IpOrpaMMHOE ofecredeHue (IporpamMMma pedeBOil HaBHTAIUH, PEYeBbHIC
CHHTE3aTOPbI, KPaHHBIE JTYTIb).

B y4eOHBIC ayauTOpHH 00ECIeUNBACTCS OCCIPENSATCTBEHHBIH TOCTYI IS OOYYaIONIMXCS C MHBAIUIHOCTBIO U C OTPAaHUYCHHBIMU
BO3MO>KHOCTSIMH 3I0POBbsl. B Kaxknoil aynuropuu, rae o0yJaroTcsi HHBAJIUIBI U JIMLA C OTPAHHYCHHBIMHA BO3MOKHOCTSIMH 3[J0POBbS,
IIPEAyCMaTPUBAETCS COOTBETCTBYIONIEE KOJTMIECTBO MECT JUIS OOYJAIOIIMXCS C y4ETOM HAapYLIICHUH UX 310POBBSL.

Jlnst ocBOGHMS TUCIUILTHHBI MHBAJIMAAM H JIAIaM C OTPaHHYEHHBIMH BO3MOXHOCTSIMH 37I0POBBSI IPEIOCTABIACTCS JOCTYII K IEYaTHBIM
HCTOYHMKAM, UMEIOIIMMCS B HaydHOl OnbnmmoTeke Yenl'V, ¢ MOMOIIBIO CHEIUATIBHBIX TEXHUYECKUX CPEACTB; JOCTYI C MOMOIIBIO
CIICIMANBHBIX TEXHMYECKHX M IPOTPAMMHBIX CPEICTB K JJICKTPOHHBIM HCTOYHHKAM, IIPEJCTABICHHBIM B (pOpMe DIEKTPOHHOTO
JokyMeHTa B poHme HayuyHoH Oubnnorexn Yenl'Y wim 3J1eKTpOHHO-OMOIMOTEUHBIX CUCTEMAX.

V4eOHO-METOJUIECKHe MAaTepHAIbl A 00YYaIOMUXCS U3 YHCIA HHBAIHUAOB U JIUI| C OTPAHHYCHHBIMH BO3MOXXHOCTSIMU 3J{0POBbS
MIPEIOCTABISIIOTCS B OpMax, aAaNTUPOBAHHBIX K OTPAHUYEHHSIM X 340POBbS H OCOOEHHOCTSIM BOCHPHUSATHS HH(OpMALIH.

JUnst MHBaNMIOB U JIHI] C OTPAaHUYCHHBIME BO3MOXKHOCTSIMH 3/JOPOBbSI OCBOCHHE UCIUILTHHBI MOXET ObITh YACTUYHO WITH IOTHOCTBIO
OCYIIECTBICHO C UCIOJIB30BAaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHI.

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)} denepanbHOE rocyJapcTBEHHOE OI0JDKETHOE 00pa3oBaTeIbHOe
@ YUpEKICHHUE BBICIIET0 00pa3oBaHUs

«Uensabunckuii rocynapcrseHnslil yausepcurer» (PI'bOY BO «Henl'Vy»)
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Ilpu mpoBeneHWU NPOMEKYTOUHOH AaTTECTAUUH MO IHUCHMIUIMHE OOYYAIOIMMCS C HMHBAIUIHOCTBIO M C OrpaHHMYCHHBIMU
BO3MO)KHOCTSIMU 3/I0POBbsI OOECIICYMBACTCSI MO0 WX 3asBJICHHIO IPEIOCTABICHHE B IOCTYMHOW ()OpME B 3aBHCHMOCTH OT HX
WHIUBHUAYAJIbHBIX OCOOCHHOCTEH HHCTPYKIMH O TOPSAKE NPOBEACHUS MPOMEKYTOUHON AaTTeCTALMH, OICHOYHBIX CPEACTB U
BO3MOXXHOCTH OTBETOB Ha 3aJaHusi (MMChbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIbIOTEpE, MHUChbMEHHO wmpudTom Bpaiins, c
WCIIONIb30BAaHUEM YCIIYT aCCHCTEHTA, YCTHO).

[Ipu npoBeAeHUH MPOLEAYPHI OLICHUBAHUS PE3YIbTaTOB O0YUYCHHS MHBAUIOB H JIHIl C OTPAHHYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS
[peIyCMaTpUBAETCs HCIOIB30BaHuE penocTaBaeHHbIX Yenl 'V win cOOCTBEHHBIX TEXHUYECKUX CPEICTB, HEOOXOIMMBIX UM B CBSI3U C
WX UHIUBHUAYaJIbHBIMH OCOOCHHOCTSIMH. I[IpH HEOOXOMMMOCTH MHBAIHIaM U JIUIAM C OTPAaHHMYCHHBIMH BO3MOXKHOCTSIMU 3I0POBbS
NPEIOCTABISICTCS AOTOJIHUTEIBHOE BPEMs UTsl OArOTOBKH OTBETA Ha 33JaHUs, MPOLEIypa OLCHUBAHMS PE3yJIbTATOB O0YUCHHUS 110
JUCIUIUTHHE MOYKET MIPOBOJUTHCS B HECKOJIBKO JTAIOB.

© OI'bOY BO «Henl'V»




KoHTponbHasa pabota TeH30pHbIN aHaNu3

ITpamep 1. [lponssecTn cBepTKY TEH30PA [0 NEPELIM JIBVM HHICKCAM
(1 4 1050 5
%k =\ 9 9012 3 6

ITpunvep 2. HaiiTn KAHOHHHECKH BHJT B COOTBETCTEY OITHIT OPTOHOP-

MHPOBAHHEIH DAZHC 1715 CHMMETPHYHOTO TEH30PA, 38JIAHHOTO B HEKOTOPOM
OPTOHOPMHPOBAHHOM DasHce MaTpHIe

17 —8 4
A=|-8 17 -4
1 —4 11

KoHTponbHana pabota BeKTOpHbIN aHanu3

BapuaHt 1

IIpumep 1. llyers BexTopn Dasnca UMeT KoopauHaTh ey = (1,4),
ez = (2,4). BeiaucnTs MATPHILY METPHYECKOTO TEH30DA ;.

Ipumep 2.
[Ivers eq.e2 Dazuc u e] = ej —ez, e] = —2e; +3ez— Apyroii
Dazme. Haiirn npeobpazoBanne conpaxeHHOro 0a3Mca M KOOPJIHHAT KO-
pexTopa £ = el — 2

BapuaHT 2
Ipunmep 1.
B pexapropoii cucTeMe KOOPIHHAT BEKTOP V HMEST KOOPHHATEI V =
(1,1). BeidueanTs ero KOOpIHHATEL B NOJISPHOH CHOTEME KOOD/IHHAT.

IIpumep 2.
[Iyers B 0D1acTH, ONpene/IeHHOH HEPABEHCTBAME —00 < u < oo, () <
T ¥
v < 2w, 3aJIaH MeTPHYeCKHI TeH30D gy = goo = 1/v5, g3 = go; = 0.

Brranennre cumeonnl Kpucerodwpens nepeoro u Broporo pojga U HARTH
reoIesnHeckKHe.



KoHTponbHaa pabota Popmynbl NpuHa, CToKca
BapuaHt 1
Mpumep 1. B
HalTH 1MHHY KPHBOH BHHTOBOH MTHHHUH L. 3aJJaHHOH MapaMeT-

pHUeCKH X =acos’, y=asint, z=at npu t€|04x|ua=0.

Mpumep 2.

HaiiTi KOOpIHHATEI [IeHTPa MacC BHHTOBOH THHHH

x=acost, y=asint, z=at upu te[0.47] u g1 p(x, y,z) = x°.

BapuaHTt 2

Mpumep 1.

BEIUHCIHTE J = cf:(_vz ~ :z)dx + (:r2 + :2) + (_:n;:2 + _1;3)_‘
C
rie C - xpuBas x° + y% + 2% =4x, x> + % = 2x (c z > 0). mpoGeraeMas Tax,

. 2 2 2 "
UTO OTpaHHYCHHAA Ha BHCOIHCH CTOPOHEI c@epm X +y +ZI° = 4x e& HaH-
MEHBIIAad 001acTE OCTAeTCA CIIeRa.
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PabGouasi nporpamMma quCHUIIMHBI (MOYJIs1) 0I00peHAa U PeKOMEH/I0BaHAa:
[IpopekTop no yuebHoi1 paboTe yTBepxkaeHo 27.02.26 A.A. CamamaroB

YueHbIM cOBETOM (U3UYECKOTro (paKyIbTeTa

IIporokoin 3acenanus Ne 05 ot 26.02.2026

IIpencenarens YueHoro cosera

dbuznueckoro axyapTeTa COTJIaCOBAHO M.A. 3arpe6un
3acenanuneM Kadeapbl BLIYHCIUTEIbHON MEXaHUKH U HH(POPMAIIMOHHBIX TEXHOJIOT M
IIporokoin 3aceqanust Ne 06 ot 15.01.2026

3aBeayromuii kaheapoi COTJIACOBAHO M.B. IInexanona
ABTOp (COCTaBUTEIIb) E.M. x06epaeera

Crpykrypa padoyeil mporpaMMbl cOOTBeTCTBYeT NpuKasy pekropa ®I'bOY BO «Heal 'Y»
ot «13» anpeas 2021 r. Ne 274-1
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