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MHWHOBPHAYKU POCCHU
\’ DeiepanbHOE TOCYIAPCTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOE
@ YUpEKICHHE BBICLIETO 00pa3oBaHUs

«Yensbunckuii rocynapcrseHHbiid yansepeute» (PI'BOY BO «Uenl'Y»)

Pabouas mporpamMma AUCUUILIMHGI "BeKTOpHBIH M TEH30pHBIH aHaIU3" 1O HANPaBJICHNIO HOATOTOBKH (CIEHaIbHOCTH)
03.03.03 "Pagnodusnka" HanpaBieHHOCTH (Mpoduiro) TeaekoMMyHHKaIMOHHBIE CHCTEMBI 1 HH()OpMaLnOHHBIE cTp. 3
texHonorun ®TBOY BO «Henl'V»

1. HEJIX OCBOEHUA TUCIHHUITINHBI

I[I/ICLlI/IHJ]I/IHa npeaHasHa4y€Ha Ajis1 OCBOCHHUS CTYACHTAaMU TCOPHUU U MPAKTUKHA BEKTOPHOI'O U TCH30PHOI'O aHaJln3a, HCOGXO[{I/IMMX JJIsL
HCIIOJIb30BAHUS B PAa3IMYHBIX KypcCax (I)I/I3I/IKI/I 1 MaT€MaTUuKU.

Lleab IUCIMIUIMHBI — W3JI0KKTH OCHOBBI BEKTOPHOTO W TEH30PHOTO aHAIN3a Ha COBPEMEHHOM S3BIKE M B JOCTATOYHO ITOJHOM
00BéMe.

3anaq1/1 JUCIUIIIIMHBI 3aKJIFOYAa0TCA B Pa3BUTHUU CICAYIOIUX 3HaHPII>i, yMeHI/II\/'I 1 HAaBBIKOB JIMYHOCTH:

JAaThb IIOJIHOC NPECTaBJICHUC 00 OCHOBHBIX MTOHATHUAX BCKTOPHOI'O 1 TCH30PHOTI'O aHaJIU3a,

HAYYHUTh ITOJIB30BATHCA IMOJTYYCHHBIMU 3HAHUAMHU — JOKA3bIBATh TCOPEMBI, YCTAHABJIMBATH CBA3U MCKAY PA3JIMYHBIMU ITOHATUSAMU U C
Apyrumu o0acTIMHu MaTCMaTUKH,

Pa3BUTb OCHOBBI MATEMATHYCCKOI'O MBIIIJICHUSA, UCITIOJIb30BAHUA MATEMATUYCCKOTO A3bIKA,

Hay4uTb peliaTh 3aa4u U YIIPAXKXHCHUSA, UCIIOJIb3Ys ONPEACIICHUSA, TECOPEMBI U TEXHUUICCKUEC HpI/IéMbI;

MOKa3aTb BO3MOXXHBIC ITPUIJIOKEHUS TOJTYUCHHBIX 3HAHUH B Ppa3IMIHbIX o0JracTsx.

Pe3yJ’IBTaTI>I 06y‘{eHI/I$[ JAUCHUIUIMHE HAIIPaBJICHbI HA JOCTHKCHUC NHAUKATOPOB!

OIIK-2.1. O6nasaer HaBbIKAMH CO3/1aHMS HAy4HBIX 0030pOB, myOnukanuii, pedeparos u 6udbauorpaduii Mo TeMaTHKe IPOBOJUMBIX
HCCIEIOBaHHM.

OIIK-2.2. JIleMoHCTpUpYET yMEHHUsI 00padaThiBaTh U MPEACTABIIATH SKCIIEPUMECHTAILHBIC JJAHHBIC, COCTABIISATh HAYYHBIC JOKYMECHTBI
U OTYETHI.

OIIK-2.3. HMmeeT NpakTHYECKHI OMNBIT MNPOBEICHHS HAYYHBIX MCCICOBAaHUH B KOHKPETHOW 00JacTH TpodecCHOHATBLHON
JIeSITEIbHOCTH.

2. MECTO JUCHUIIIMHBI B CTPYKTYPE OIIOII

Hukn (pazaen) OITOIT: b1.0.14

2.1 TpeOoBanus K NpeABAPHTEIbHOI MOATOTOBKE 00y4al0IIerocs:

MaremaTtuyeckuii aHaIu3

Jluneitnas anredpa

2.2 JIncuUIINHGI ¥ IPAKTHKH, 115 KOTOPBIX OCBOEHHE JAHHOI THCIHUILIUHBI (MOIYJIs1) HEO0X0TUMO KAaK MpeAliecTBYIoIIee:

TeopeTrnueckas MexaHuKa

MexaHunKa CIUIOIIHBIX CPEN

YucieHHble METOABI U MATEMATUYCCKOEC MOJICIINPOBAHUC

3. KOMIIETEHIINH OBYYAIOIIEI'OCH, @OPMHUPYEMBIE B PE3YJbTATE OCBOEHHUSA TUCIIUITJINHBI
MonyJis)

OIIK-2: Cnoco6eH nNpoBOAMTH IKCIIepUMEHTAJILHBIE H TeopeTHYeCKHe HAYUHbIe UCCileJ0BAHNS 00beKTOB, CUCTEM U
NPoLeccoB, 00padaThIBATH U NPEICTABIATH IKCIEPUMEHTAIbHbIE TaHHbIE;

3HaTh:

Jns moctmxennst magukatopos OITK-2.1, OIIK-2.2, OITK-2.3: 3HaTh CBOMCTBA pa3TUYHBIX KPUBOJIWHEHHBIX KOOPIANHATHBIX CHCTEM,
CBOIiCTBa JIOKaJIbHOrO 0asuca KPUBOJIMHEHHOM CHCTEMBI KOOPIAMHAT, ONpEJelICHHE TEH30pa M OCHOBHBIC OIEpalud TEH30PHOH
anreOpsl, AuddepeHIHaNbHbIE ONepaldd BEKTOPHOTO aHalM3a B KPHBOJIMHEHHBIX M IEKapTOBBIX KoopauHatax, div, grad, rot;
¢dopmynbr Crokca u Octporpajnckoro-I'aycca, UX CKaJISIPHYIO U BEKTOPHYIO BEPCUU

YMeTh:

Jdns noctmxenus ungukatopoB OIIK-2.2: VYMeTs omnpenensTh KOMIIOHEHTHI BEKTOPOB JOKaJbHOro 0asuca B /1000 ToOuke
KPHUBOJIMHEHHOI CHCTEMBI KOOPIMHAT, HAXOJUTh KOMIOHEHTHI TEH30pa IIEPBOTO M BTOPOTO PaHTa MpH NMpeoOpa3oBaHUH KOOPAUHAT,
BBIIIOJIHATH IIPE0OPa30BaHusI TEH30POB U TEH30PHBIX BBIPAXKEHUH, PACKPBITh TIOBTOPHYIO ONEPALMIO TEOPHUHU MO IS IPOU3BOJIBHBIX
CKaJIIPHBIX U BEKTOPHBIX M10JIEH B JEKAPTOBOH CHCTEME KOOPJAMHAT

Buaanern:

Hns moctmxennst naaukatopo OIIK-2.1, OIIK-2.3: Bnagets HaBbIKaMu pELICHHs MPUKIAAHBIX 3a7ad HA OCHOBE CTAHAAPTHBIX
3a71a4 BEKTOPHOT'O U TEH30PHOI'0 aHAIN3a

© ®I'bOY BO «Henl'Y»




MUHOBPHAYKHM POCCUH

\’ denepanbHOE roCyIapCTBEHHOE OI0/DKETHOE 00pa3oBaTeIbHOe
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03.03.03 "Pagnodusuka" HanpasieHrocTH (poduio) TerekoMMyHUKaIMOHHbBIE CHCTEMBI X HH()OPMaIOHHbIS ctp. 4

texunosiorud PI'BOY BO «Henl ' Vy»

B pe3yiabTaTe 0CBOCHUS AUCUMILIMHBI 00yYAIOMIMIiCS J0JIKEeH

31

3HaTh:

3.1.1

CBOICTBa Pa3InIHbIX KpPIBOJ'IPIHefIHBIX KOOpAUWHATHBIX CUCTEM;

3.12

CBOWCTBA JIOKAIBHOTO 0a3nca KPUBOJIMHEHHOI CHCTEMBbI KOOPAHMHAT;,

3.13

OnpeAcICHUEC TCH30pa U OCHOBHBIC OII€paliun TeH30pHOfI aJ'IF€6pLI;

3.14

mdhepeHnnaIbHbIE ONepallii BEKTOPHOTO aHaM3a B KPHBOJIHMHEHHBIX M IEKapTOBBIX KoopAnHarax, div, grad, rot;

3.1.5

dhopmyasl Crokca u Octporpajackoro-I'aycca, UX CKaIIPHYIO U BEKTOPHYIO BEPCHH;

3.2

YMmeTh:

3.2.1

OonpeaciATb KOMIIOHEHTBI BEKTOPOB JIOKAJIBbHOTO 0asmca B 1000l TOUKe KpHBOJ’IHHeﬁHOﬁ CHUCTCMbI KOOPAWHAT,

322

HaXOANUTHh KOMIOHEHTHI TEH30pa MEPBOT0 U BTOPOTO PaHra npu npeodpa3oBaHUU KOOPAMHAT;

323

BBIIIOJIHATH npeo6pasoBaHI/m TEH30POB U TCH30PHBIX BLIpa)I(eHHﬁ;

324

PacKphITh MOBTOPHYIO ONEPALUI0 TEOPUHU MOJs JUIsl MPOU3BOJIBHBIX CKAJSAPHBIX M BEKTOPHBIX IOJIEH B JEKapTOBOU
CUCTEME KOOpAUHAT

3.3

Baanernb:

3.3.1

peuieHus NpUKIaAHbIX 3a4a49 Ha OCHOBC CTAaHAAPTHBIX 3a4a4 BEKTOPHOI'O U TCH30PHOT'O aHaJIM3a.

4. OFbEM JUCIUILJIMHBI (MOY.JI5T)

O6was TpygoemMKkocTb 33ET

Yacos o yueOHOMYy miany: 108 Bunel konTpOINIS B cemecTpax:

B TOM YHUCJIC:

ayJUTOPHBIE 3aHATHUSL: 36 3a4eThl 2

camocTosTebHas padoTa: 68,3
KOHTaKTHas pabora: 39,7

UKP: 3,7
5. CTPYKTYPA U COAEPKXAHHUE JUCIHUIIJIMHBI (MOAYJIS)
Kon HaumeHnoBaHue pa3ziesioB M TeM /BU]1 3aHATHUS/ Cemectp | YacoB Jlutepatypa
3aHATHS / Kype
Pa3znen 1. Onpeesnenne TeH30pa U ONepaliy TeH30PHOI aJaredpbl.

1.1 Brenenne B TeH3opHEI ananu3. OCHOBHEIE 33a9d TEH30PHOTO HCUHCICHUSI. 2 1 JIT.1J11.2J12.1 J12.2
JlokanbHblil 0a3uc KPUBOIMHEIHONW cucTeMbl KoopauHaT. KoBapuaHnTHble U 31022
KOHTpaBapHaHTHBIE KOMIIOHEHTHI BeKTopa. /JIex/

1.2 IIpeoOpazoBanue ©Oa3uca W KOMIIOHEHT BEKTOpa IIpU IpeoOpa3oBaHUU 2 1 JI1.1J11.2J12.1 J12.2
xoopauHar. /JIex/ 01 54

1.3 Ompenenenre TEH30pa MPOU3BOIBHOTO paHTra M cTpoeHus. OpToroHaIbHBIE 2 1 JIT.1J11.2J12.1 J12.2
adpunHBIe peoOpazoBanus. JlexapToB TeH30p. /Jlek/ 3192

1.4 TeH30psl B MATPUYHOM M ITUATHOM BUIe. ENMHWYHBIA NeKapTOB TEH30p 2 1 JIT.1J11.2J12.1 J12.2
BTOPOTO paHra U allbTePHUPYIOLIUI TEH30p TPEThero paHra. /JIex/ 2354

1.5 Wnnexcuas ¢popma 3amucu TeH3opa. Onepanuu TeH30pHOH anreopsl. /JIex/ 2 1 JI1.1 J11.2J12.1 J12.2

21932

© OI'bOY BO «Henl'Y»
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cTp. 5

1.6 CMenIaHHbIi TeH30p BTOPOro paHra Kak JMHEHHbIH omepaTop. MaTpuna 1 JI1.1 J11.2J12.1 JI2.2
JUHEHHOro oneparopa. /JIex/ 21 24

1.7 OneMeHTbI BEKTOpHOro aHanu3a. /Cp/ 2 JI1.1 J11.2J12.1 J12.2

013354
1.8 WupexcHble 0003HaueHus TeH30poB. /Cp/ 2 JI.1J11.2J12.1 J12.2
0132 33 54
1.9 JlokasbHbIii 6a3uC KPUBOJIMHEHHOMW crcTeMbl kKoopauHart. /Cp/ 2 JI1.1 J11.2J12.1 JI2.2
3132
1.10  [KoBapuaHTHBIE U KOHTPaBapHAHTHbIE KOMIIOHEHTH! BekTopa. /Cp/ 2 JI1.1 J11.2J12.1 J12.2
0254
1.11  |Onpenenenue tenzopa. /Cp/ 2 JI1.1J11.2J12.1 JI2.2
0103254
1.12  |Onepauuu TeH3opHoi anredpsl. /Cp/ 1,5 | JIL.1J11.2J12.1 JI2.2
213254
1.13  |KonrponeHas padora: TeH3zopHblit aHamu3. /JIex/ 1 JI1.1J12.2
3254
Paznen 2. Iuddepennupyemblie CKAJISIPHbIE M BEKTOPHBIE 10JIsI

2.1 WuBapuanThl TMHEITHOTO OomepaTopa, JUBEPTeHIHSI U POTOP JIMHEHHOTO 1 JI1.1J11.2J12.1 J12.2
oneparopa. /JIex/ 22

2.2 JluBepreHys u poTop JIMHEHHOTo OIepaTopa B OPTOHOPMUPOBAHHOM 0Oazuce. 1 JI1.1J11.2J12.1 J12.2
/Jlex/

2.3 Juddepennupyemoe ckansgprHoe none. 1IpousBoaHas 0 HaIpaBICHUIO U 1 JI1.1 J11.2J12.1 J12.2
IpaJiueHT CKAJISPHOTO mos. /JIex/ 32

24 Juddepennupyemoe BekTopHOE Toiie. IIpon3BoaHas IO HANIPaBIECHHUIO, 1 JI1.1 J11.2J12.1 JI2.2
JMBEPreHIHs 1 POTOP BEKTOPHOTO 1mos. /JIex/

2.5 [Ipon3BogHast BEKTOPHOTO MOJISI IO HAMPABJICHUIO B OPTOHOPMHUPOBAHHOM 1 JI1.1J11.2J12.1 J12.2
6asuce. /Jlex/

2.6 Juddepennuanpaple  onmepanuu  PAjUCHT, JUBEPreHIUs U PoTop B 1 JI1.1 JI1.2J12.1 JI2.2
KPHBOJMHEHHBIX KoopanHaTax. /Jlex/

2.7 JuddepeHnnanpHbie onepamnun: TpagiueHT, TUBEPTeHIHU U POTOP 13,3 | JI1.1 J11.2J12.1 J12.2
B JIEKapTOBOH cUCTEME KOOPIHUHAT. 0103233 54
/Cp/

2.8 JuddepeHnnanbHbie Onepamun: TpagueHT, TUBEPTECHIHUS U POTOP 13,5 | JI1.1 J11.2J12.1 JI2.2
B KPUBOJIMHEHHOH cucteme koopauHar. /Cp/ 0132 33 54
Paznen 3. OcHoBHbBIE Onepani BEKTOPHOT0 aHAIN3a

3.1 Omneparop 'ammnbrona. CHMBOIHUYECKas 3alHCh ONEpalnuil TPaHeHT, 1 JIT.1 J11.2J12.1 J12.2
JuBepreHnys u porop. IloBTopHble onepanuu Teopuu mnons. /Jlex/ 33

3.2 JuddepeHnnanpaple  OMEepaldid  TPaJWCHT, TUBEPIEHIMS W POTOp B 1 JIT.1 J11.2J12.1 J12.2
KPHUBOJIMHEHHBIX KoopauHatax. /JIex/ 24

33 Oneparop 'amunbrona /T1p/ 2 JI1.1J11.2J12.1 J12.2

0102 33 54

© ®I'bOY BO «Yenl'V»
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cTp. 6

34 Juddepenuunansusie oneparops /TIp/ 2 JI1.1J11.2J12.1 J12.2
2154
3.5 Konrponbnas pabora: Tenzopusiit ananus /I1p/ 2 JI1.1J11.2J12.1 J12.2
013254
Paznen 4. ®opmyasi I'puna, I'aycca-Octporpanck u Ctokca
4.1 Teopema I"aycca-Octporpanckoro. /Jlex/ 1 JI1.1 J11.2J12.1 J12.2
24
4.2 Teopema ['puna u Teopema Ctokca. /JIex/ 1 JI1.1 J11.2J12.1 J12.2
43 Beruucnenue noroka /Tlp/ 2 JI.1J12.1 J12.2
2354
4.4 JluBepreniust BekTopHoro noJs /TIp/ 2 JI.1J11.2J12.2
3354
4.5 Teopema ["aycca-Octporpajackoro. BeipakeHne IUBEpreHIUN 4epe3 IOTOK. 2 JI1.1 J11.2J12.1 JI2.2
Mp/ 32354
4.6 CouieHOUIaIbHBIC BEKTOPHBIC MOJIA U MX npu3Haku /I1p/ 2 JI.1J11.2J12.1 J12.2
31032
4.7 Potop BekropHoro noss. Teopema Ctokca. I[loTeHunanbsHbple BEKTOPHBIE MO 2 JI1.1JI1.2J12.1 JI2.2
Mp/ 33
4.8 Konrponbras padora: ®opmynst ['puna, Ctokca /TIp/ 2 JI1.1J11.2J12.1 J12.2
2254
Pa3pen 5. DjieMeHTBI TeOpUH Ipynn
5.1 0O60011eHne HA 00BEKTHI IPOM3BOIBHOM MPUPOJIBL. DIEMEHTHI TCOPHH TPYIIIL. 1 JI1.1J11.2J12.1 J12.2
/JTex/ 24
52 B pamkax caMoOCTOSTENbHOI pabOThl CTYAEHT JO/KEH 3aKpPENUTh OCHOBHBIE 30 JI1.1 J11.2J12.1 J12.2
MOHATHS W pa3oOparh mpuMepbl kK HUM. VmenHo: OmnpeneneHue TPYIIIbL. 213233 34
I'pynmoBbie akcuombl. KommyTatiBHbIe Tpymmbl. [loarpynmbl. KoHeuHblie u
HENpepbIBHBIE ~ TPYNIBL, CMEIIaHHBle Tpymnmbl.  [lopsAmok — KOHEYHOH
rpynmbl. KoMoakTHbIE HePepbIBHbIC TPYbl. [IpHMepsI TpyIIIL:
BekTopHBle mpocTpaHcTBa, oOmas nuHeiHas rpynma GL(n), yHuTapHas
rpynna U(n), yautapHast yauMoayJssipuas rpynna SU(n), rpynmna Bpamienuii O
, TOJHAas opToroHampHas rpymma O3, rpynna IBIKEHHH €BKINIOBA
MIPOCTPAHCTBA, rpynmna  TpaHCIALUH KPUCTAJLIMYECKON  pEILEeTKH,
CHMMETpHYEcKast TpyIa n-oi creneHu Pn (rpymnma mepecTaHoBOK), TOYSUHBIS
rpynnsl cummerpun. /Cp/
Pasnes 6. Unas koHTaKTHast paboTa
6.1 WuauBuayanbHble KOHCYIbTAMU, TEKYIHH KoHTposs /MKP/ 3,7 JI1.1 J11.2J12.2

6. ©OHJ OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BH/IOB OLIEHOYHBIX CPEICTB

1. KonTponbaas pabora: Ter3opHbIii aHaTH3
2. KonTponbHas padorta: BekTopHbIi aHanu3
3. Konrpounsnas pabora: @opmyinst I'puna, Ctokca

6.2. TunoBbIe KOHTPOJILHbIE 32/JaHUS M MHbIE MaTepHaJIbl I TeKylleil aTTecTaluu

TumoBsle 3ananus NPEACTABIICHBI B IPHUJIOKCHUH

6.3. TunoBble KOHTPO/IbHbIE BONIPOCHI M 32JaHH /11 IPOMEKYTOYHOMH aTTecTaluU
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Bompocsr k 3auerty:

1. Ilpenen BEKTOPHOH (YHKUMU CKaIsIpHOIO IIEPEMEHHOro, (opMasbHble CBOHCTBA. HenpepbhlBHOCT BEKTOpHOU (yHKIMU
CKaJIIPHOTO [IEPEMEHHOTO0.

2. Ilpou3BoaHasi BEKTOPHOM (PyHKIIUM CKAISIPHOIO IEPEMEHHOI0, BhIpaXKeHHE B KoopAnHaTaX. CBOWCTBA IPOU3BOAHOM.

3. Tomorpad. 'eomeTprueckuii CMBICIT TPOU3BOTHON BEKTOPHOW (DYHKIIUH CKAISIPHOTO MEPEMEHHOTO.

4. IlonsTue rnaaxoil perynsapHoit KpuBoi. JnuHa nyru kpuBoi. JinHa oyru Kak HaTypanbHbIi napamerp. IIpousBoaHas BEKTOpHOU
(GYHKIMHU 110 HATYpaTbHOMY IapaMeTpy.

5. BexropHas (yHKLUS IBYX CKaJLIPHBIX apryMmeHToB. YacTHble mpousBoaHble. IToBepXxHOCTb U (GOpMBI €€ 3aJaHusl. DIEMEHTbI
mddepeHaIbHOl TeOMETPUH TOBEPXHOCTH: HOpPMand M KacaTenbHble K MOBepxHOCTH. [lepBas kBampatuunas Qopma
IIOBEPXHOCTH U €€ IPUMEHEHUE.

6. CxanstpHoe nosne. [ToBepXHOCTH ¥ TMHUU YPOBHS CKallipHOro nons. JuddepeHnupyeMocTs CKaIsIpHOro OIS, TPaAUeHT.

7. IIpou3BoaHasl CKaISPHOIO HOJIA 110 HanpasieHuto. CBA3b IpaiueHTa ¢ IPOU3BOIHOM 10 HAIPaBICHUIO.

8. AnreOpanueckue M reOMETPHUYECKHE CBOMCTBA TPaJMCHTAa. BhIYMCIECHUS TpaJieHTa M MPOU3BOAHON M0 HAIMPABJICHHUIO B
xoopauHarax. Cucrema o603HaueHuil ['aMuiIbTOHA.

9. Bekropnoe none. AuddepenippyeMocts BEeKTOPHOTO MoJisi, tuddepeHnnanbHblii oneparop. Matpuna auddepeHInanbHOro
oleparopa B IeKapTOBbIX KOOpAUHATaX. II[pou3BOaHAs BEKTOPHOIO MO 10 HAIIPABJICHUIO.

10. luBepreHnnst BEKTOPHOTO TIOJIS, CBOMCTBA, BBIYMCIEHNE B KOOpANHATaX. [[0TOK BEKTOPHOTO OIS Yepe3 MOBEPXHOCTh. Teopema
I'aycca-Octporpanckoro. Beipaxenue nuseprenuuu uepe3 norok. ConeHouanbHble BEKTOPHOIO MO U UX IPU3HAKU.

11. PoTop BekTOpHOTO TOJIs, €r0 BEIpaKEHUE B JEKAPTOBBIX KOOPAMHATAX U Yepe3 raMmiIbToHHaH. DopManbHbBIE CBOWCTBA POTOPA.
Teopema Crokca.

12. TloreHnuanbpHbIe BEKTOPHBIE OIS PaznuyHble MPU3HAKU MOTEHIIMAIBHOCTH.

13. HexoTopsle (hopMyJibl BEKTOPHOTO aHAIHM3a: JUBEPIEHIIUS U POTOP BEKTOPHOI'O IPOU3BEACHHS BEKTOPHBIX MOJIEH.

14. HekoTopsle hopMyJIbl BEKTOPHOTO aHATHM3a: TPAANEHT CKAISIPHOTO TPOU3BEICHHS BEKTOPHBIX MOJIEH.

15. Beluucnenue 1uBepreHiuy, poTopa U rpaiieHTa B KpUBOJIMHEHHBIX OPTOTOHAJIBHBIX CHCTEMaX KOOPAMHAT.

6.4. Kputepuu onleHMBaHUsA

BanmibHO-pelTHHTOBas CHCTEMa OLCHKHM 3HAHWH CTYJCHTA MO JUCIUIUIMHE BBICTPAUBACTCS HA OCHOBE OAJIJIOBOW OICHKH Pa3IMYHBIX
(hopM JesITeNnbHOCTH CTYIeHTOB. JIJIsl OIICHKH 3a4eTa CyMMHUPYIOTCS Oallibl CEMECTpa U KOHTPOJILHOW 3a4€THOI paboThI.

Ha 3auere Beimaercst 3aueTHas paboTa W3 5 3aj1ad4, B3STHIX U3 BapUAHTOB KOHTPOJIBHBIX padOT, KaKA0e 3ajJaHHE OICHUBACTCSA B §
6amnoB. KpoMe TOro, BBIIACTCS] OJJMH TEOPETUIECKHIA BOMPOC U3 CIHCKA BOMPOCOB. [lomytueHHbIe 6aiibl CyMMHPYIOTCS ¢ Oayiamu,
MOJIYYCHHBIMH 32 MPAKTUYECKUE 3aHATUS U KOHTPOJIbHBIC paOOThI. 3a4eT BhICTABIIACTCS OT 75 6aylioB.

Ha xonTposbHbIX pabGorax Nel, 2 cTymeHTy mpemiaraercsi pelidTh JIBE 3a/la4yd, Ha KOHTPOJbHOH pabore Ne3 - Tpu 3amaun.
KonTpomnbHas paboTa, BBIIOTHEHHAsI CTYICHTOM, OLICHUBACTCS MO 8-MU OAbHO MIKaie, pyKOBOJACTBYSICH MPH 3TOM CICAYIOIIUMU
KPUTEPHSIMHU:

CtyzeHT nosty4aeT Ha KOHTPONbHBIX padorax Nel, 2:

8 6ayUTOB, €Ciu MPABUIILHO U C TIOSICHEHUSIMU PEIIICHBI IBE 33/1a4H;

6-7 6asIoB, €CIIM PEICHBI IBE 3a/1a4H, HO €CTh HECYIIICCTBEHHBIC OIIHOKN;

5 6asuIoB, €ClU pelieHbl TPH 3aa4uk, HO €CTh OLIMOKHY;

4 6asnoB, €CIIU MPAaBUIIBHO U C TIOSICHEHUSIMH PEILICHBI JBE 3a/1a4H;

3 Gasuta, eciy pelIeHbI ABE 3a7a4H, HO €CTh OLIMOKH;

2 Gasuta, eciM pelleHa o/IHa 3a/1a4a;

1 Gasu1, ecim 4YacTHYHO pelIeHa OjHa 3a/1a4a.

CTyzaeHT mony4aeT Ha KOHTPOJIBHOM padoTe Ne3:

8 0aoB, eciu MPaBUIIBHO U C TIOSICHEHUSIMH PEILICHBI TPH 3a]1a4H;

7 6asIoB, €CIM PEIICHBI TP 33Ja4H, HO €CTh HECYIICCTBCHHBIE OIIHOKH;

6 6ayuIoB, €CIU pelleHbl TPH 33auH, HO €CTh OLIMOKH;

5 6asIoB, €CIM MPABHIBHO U C MOSICHEHUSIMU PELICHBI IBE 33/1a4H;

4 GaJuta, ecy PeUICHBI JBE 3a[aul, HO €CTh OLIMOKH;

3 Gasia, eciy pelieHa oJlHa 3ajava;

1-2 Gasnn, ecny 4aCTHYHO pellieHa OJJHA 3a/1a4a.

TeopeTnyeckuii BONPOC OLEHMBACTCS MAKCUMYM Ha 3 OaJuia Mo CIeIyomeH mKae:

3 6aura - TeopeTH4ecKoe CoIepIKaHie Kypca OCBOCHO MOJHOCTHIO 6e3 IPOOEIIOB MK B IIEIOM, UITH OOJIbLICH YaCThI0, HEOOXOIUMbIC
NPaKTUYECKHE HaBBIKH PAOOTHI C OCBOCHHBIM MaTepuaaoM chopMUPOBaHb! WIIM B OCHOBHOM C(OPMHPOBAHEI, BCE MIH OOJIBIIMHCTBO
[PeyCMOTPEHHBIX pabodeil mporpaMMoii y4eOHbIX 3a1aHuil BBIIOIHEHBI, OTICIbHBIC 13 BBIIOIHECHHBIX 3aJaHII CONEPKAT OLINOKH;
2 Gayuta - TeopeTHueckoe COAEpIKaHME Kypca OCBOEHO B LieJOM 0e3 Mmpo0esoB, HEOOXOAMMBbIC MPAKTHYECKHE HaBBIKU paboThI ¢
OCBOCHHBIM MAaTepHalOM B OCHOBHOM C(OPMHPOBAHBI, IPELyCMOTPEHHBIC paboueil ydeOHOM mporpamMmoil yueOGHbIC 3aJaHUsI
BBINIOJTHEHBI C OTACJABHBIMUH HETOYHOCTSIMH, KQ4eCTBO BBIMOJHCHHUS OOJBLIMHCTBA 33JaHUIl OLICHEHO YHCIOM OaJUIOB, OJIM3KUM K
MaKCHMyMY.
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1 Gamn - TeopeTwdeckoe COjAepKaHHE Kypca OCBOEHO OOJbIeH YacThio, HO MPOOENbl HE HOCAT CYHIECTBEHHOTO XapakTepa,
HE00XOIUMEIE

3HaTh HEOOXO UMbl MUHUMYM

MIPaKTHYECKUE HABBIKA PA0OTHI C OCBOSHHBIM MaTepuajioM B OCHOBHOM C(OPMHUPOBAHBI, OOJIBIIMHCTBO NMPEIYCMOTPEHHBIX padouei
yueOHOI mporpaMMoi y4eOHBIX 3alaHUi BHINOIHEHB], OTAEIbHBIE U3 BBINOIHEHHBIX 3aaHUH CONEpKAT OLIMOKH.

0 OamtoB - TeopeTHdyeckoe COICpKAHUE Kypca OCBOCHO YAaCTHYHO, HEOOXOJHMMBbIE HaBBIKH pabOTHl HEe CHOPMHPOBAHBI HIH
c(hOpMHUPOBaHBI OTJCIBHBIC U3 HUX, OOJILIIMHCTBO MPEAYCMOTPEHHBIX paboyei y4eOHO# mporpaMMoil 3alaHuil HE BBITIOJIHEHO JTHO0
BBIIIOJTHEHO C TPyOBIMH OIMOKaMU, KAUECTBO MX BBIMOJHEHHS OL[CHEHO YHCIOM 0AILIOB, OJM3KUM K MHHUMYMY .

7. YHEBHO-METOAUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE TUCIUIIJIMHBI (MOY JIS1)

7.1. Pexomenayemas Juteparypa

7.1.1. OcHoBHas JIuTEpaTYpa

ABTOPBI, COCTaBUTEIN 3arnaBue W3narensctBo, ron| Pecypc
JI1.1 Fopnau b. A. TenzopHas anreOpa U TEH30PHBII aHATIN3 CaHkr- ObC
(https://e.lanbook.com/book/211781) IetepOypr:
Jlanb, 2022
JI1.2 |Bonkosa B. 1., BekTopHbIil U TeH30pHBIH aHanu3: yueOHoe nocodue (kypc nexuuil):| CTaBponois: 3bC
3akunsH P. T HamnpasneHue moarotoBku 103.03.02 duznka: Kypc aeKuuit Cesepo-
(https://biblioclub.ru/index.php?page=book&id=712318) KaBka3zckuit
DenepanbHbIiA
YHUBEPCUTET

(CKDYV), 2022

7.1.2. lononHuTeILHAS JUTEPATYypa

ABTOPBI, COCTaBUTEIN 3arnaBue W3narensctBo, ron| Pecypc
JI2.1 [Mak-Konnen A. /1., BBenenue B TEeH30pHBIM aHANU3: HAYy4YHas JUTEpATypa Mocksa: I'oc. OBC
Kopenes I'. B. (https://biblioclub.ru/index.php?page=book&id=116257) u37-BO (pusuKo-
MaTeMaTHYeCKOH
uTt., 1963
J2.2 BekTopHbIil 1 TEH30pHBIN aHAIM3: KypC JIEKIUii: yueOHoe nocobue | CTaBporosb: 9BC
(https://biblioclub.ru/index.php?page=book&id=562699) Cesepo-
Kaskasckuii
®denepalbHbIN
YHHUBEPCHUTET

(CK®Y), 2018

7.2. IlepevyeHn pecypcoB HH(POPMALNOHHO-TEIeKOMMYHUKAIIMOHHOI ceTn "UHTepHeT"

D1 |3OnekrpoHHas uHGOpMaAIIMOHHO-00pa3oBaTenbHas cpena http://de.ifmo.ru/--books/0051/8/8 1/81 obf 1.htm

32 | O0pa3zoBaTenbHbIi MaTeMaTHYECKH calT http://www.exponenta.ru/

O3 |Caiit no BeIcIIell MaTeMaTHKe JUI 3204HUKOB U He ToJbKO http://mathprofi.ru/

D4 |Caiit matematudeckoro ¢axynabrera Yenl'Y http://www.math.csu.ru/? option=com_content&view=article&id=82&Itemid=73

7.3 Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOT Wil

7.3.1 IlporpammHoe oGecrieueHue

LMS Moodle

Adobe Reader

Open Project

OpenOffice

7.3.2 llpodeccnonanbHbie 0a3bl JAHHBIX H HH(POPMALHOHHO-CIIPABOYHbIE CHCTEMBbI

1. DnekTpoHHBIN Kataynor HayuHou OuOnuorekn Yenl'Y [DnekrpoHHbIlit pecype] : 6a3a nanubix / Uensb. roc. yH-T. — YensaOHHCK,
1992.

2. APS JOURNALS. Physical Review Letters, Physical Review X, Physical Review, and Reviews of Modern Physics: sxypHaiibl
American Physical Society: caiit. — URL: http://journals.aps.org/about — fI3. anri. — Pexum f0ocTyna: TOJIbKO U3 CETH YHHBEPCHUTETA.,
— TeKcT: 37eKTPOHHBIH.

3. Web of Science: mynpTHmucuuIuinHapHas pedepaTuBHas 6a3a naHHbIX / kKommanus Thomson Reuters. — Pexum moctyma: s
3apeructpup. noas3osareneil Yenl'Y. — TekcT: 31eKTpOHHBIN.
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4. Scopus: pedepatuBHas 06a3za nmanueix / Elsevier BV. — URL: http://www.scopus.com/ — f3. anrn. — Pexum poctyma: s
3apeructpup. noas3osareneil Yenl'Y. — TekcT: 31€KTpOHHBIN.

5. Springer Link: [cafiT]. — URL: http://link.springer.com/ — 5I3. anri. — Pexxum foctyna: ajis 3apeructpup. nonb3oBarencid Yenl'V.
— Tekcr : 2IeKTPOHHBIMN.

8. MATEPHAJIbHO-TEXHUYECKOE OBECHHEYEHUE JUCHUTIIUMHBI (MOZAY JISA)

Jns peanuzanuy TUCHMIUIMHBI HMCIIOJB3YIOTCS y4deOHBbIE ayIUTOPHM [UIi HPOBEICHHS 3aHATHH JIEKIMOHHOTO THIA, 3aHITUN
CEeMHMHApPCKOr0 THIIA, TPYMIOBBIX U WHAWBUAYAIbHBIX KOHCYJIbTALUI, TEKYIIEr0 KOHTPOJS U IPOMEXYTOUHON aTTECTAIMH, a TaKKe
MOMEILEHHS JUIsi CAMOCTOSTENILHON paboThI.

J1s IpoBeieHNsT 3aHATHH JTEKIIMOHHOTO THIA IpeUIaraloTcs HabOphI AeMOHCTPAIlMOHHOTO OOOPYNOBaHUS M y4eOHO- HATJIATHBIX
nocobuit: nudpoBsle 00pazoBaTeNbHbIE PECYPChl (MyJIbTUMENUNHHBIE NPE3CHTALUM IO HEKOTOPbIM TeéMaM JIEKLMI), pa3IuyHble
(opMBI HATIIATHOCTH (PHCYHKH, TaONUIIBI, CXEMBI | T.x). JJIs MPOBEICHNUS 3aHATHI JICKIHOHHOTO THIIA HCTIONB3YeTCs TIEPEHOCHOE U
/ ANu CTalMOHapHOE MYJbTUMeIUHHOe 000pyJoBaHue (3KpaH, HOYTOYK, IPOEKTOP, KOJIOHKU) B ayJUTOPUSX 1-ro U JEKIIMOHHOIO
kopmycoB YenlVy.

sl ceMUHAPCKHUX 3aHSATHH MCIOJIb3YIOTCS ayTUTOPUU OCHAIIEHHbIE OOBIYHOM JOCKOH, MapTaMu, NEPEHOCHBIM MYJIbTUMEIUHHBIM U]
ayIoo0opyaoBaHueM (B Cilydae HEOOXOIUMOCTH).

ITomemenust Ui CaMOCTOATENbHOI pabOThI: 3JIEKTPOHHBIM uUMTalbHBIA 3a1 HayuHOH Oubmuorexu Yenl'V (aymutopus 206) mns
CaMOCTOSITEIIbHOM pPabOThl CTYJCHTA, OCHAILICHHBIH IEPCOHAJIBHBIMU KOMIBIOTEPAMH, MYJIbTHUMEAWHHON anmaparypoil. B
ayaAuTOpUsX oOecreueH NOCTYI K Pa3sIMYHOM CIPaBOYHOM NuTepaType, SHUUKIONEAUSIM, OUOnIuorpa@uueckuM U MOJIHOTEKCTOBBIM
0a3aM JaHHBIX, HHPOPMAIIMOHHBIM pecypcaM «IHTepHeT.

9. METOAUYECKHUE YKA3ZAHUWSA JJI5S1 OBYYAIOIUXCS 11O OCBOEHUIO JTUCIUIIJIMHBI (MO Y JIST)

VYueOHBIII Kypc CTPOHTCS TakuM OOpa3oM, YTOOBI CIIOCOOCTBOBATh CO3MAaHHIO Y CTYIEHTA IOHATHHHO-TEOPETHYECKOrO sapa U
Pa3BUTHIO NPAaKTUYECKOTO HaBbIKA PEIICHHUS MAaTEMaTHYECKHX 3aad.

Jlns ycHenHoro ycBoeHHs MaTepualla CTyIeHTY He0OXOAUMO MOIy4UTh JOCTaTOYHOE KOJIMUYECTBO OAIOB MO CIEAYIOIUM (GopMam
00yueHHUs:

1. JlexuuonHas dopma, KOTOpast IpearoaraeT NoceleHue U KOHCIIEKTUPOBAaHUE JIeKIUH. JIEKIIMOHHbIE 3aHATHS. MOT'YT IPOBOAUTHCS
KaK B KJIACCHUECKOH (hopMe, mpennonaraiomiee yCTHOe H3JI0KEeHHe MaTeprana pernoaaBaTeleM U KOHCIIEKTHPOBAaHUEM MaTepHana
CTyJleHTaM, TaK U (opMe CeMUHapa, CTYAECHTaM IIPEAIaraeTcsa COBMECTHOE PEIICHUE TEOPETHYECKUX 3a/1a4 IIPH BO3MOXKHOM oMoIu
npenojasarens. Kpome Toro, d9acth JeKUMH CONpPOBOXAAETCd MHTEPAKTHUBHBIMM MaTepHalaMM JUIsl JIy4ylllero HOHUMAaHUs
reOMEeTPHUECKONH UHTEPIPETALIUY MaTepUaa.

2. IlpakTuyeckwe 3aHATHS MNPEIIONIATaeT IOCEHIeHHE HMX CTYAEHTOM, IMOJy4eHHe OajuloB 3a IIOCEIIAeMOCTh W BBITOJHEHHE
KOHTPOJIbHBIX PaboOT.

CamocrosTenbpHas paboTa IpeaosiaraeT BEIIOIHEHHE JOMAIIHUX 3aaHAH CTyJeHTOM. [l MX BBINOJHEHHUS CTYICHTY HEOOXOIUMO
UCIIONIb30BAaHUE M U3Y4YEHUE JUTEPATyphbl IO 3aJaHHOI TeMe B JOMOJHEHMM K MarepuanaM IIPAKTUUECKUX 3aHsATuil. JloMaliHue
paboThl conepkaT oT 3 10 5 3amad mo 3aJaHHOW TeMme. BhIIaroTcs mocie KaXaoro MpakTHYeCKOro 3aHsATHA. Marepuan KaxIoro
IIPaKTUYECKOIO 3aHATHS MPEICTABIEH B JIEKTPOHHOM BHJE Ha caiiTe MaTeMaruueckoro ¢axyibrera http:/www.math.csu.ru u B
BM/JI€ TBEPbIX KOMUM, KOTOPBIE CTYJEHT MOXKET MOJIyUUTh 110 JKEJIaHUIO.

B x01€ 0CBOSHHMS TUCHUITIMHBI TPUMEHSIOTCS CISAYIONIe HH(POPMaHOHHbBIE TEXHOIOTHUH:

1. CnaiiioBbie IPE3CHTAIMH JICKLIUH [0 HEKOTOPBIM TEMaM JUCIHILIHHBI (TI0 yCMOTPEHUIO MPENoAaBaTelsi, He MeHee 6 4acoB).

2. JlucTaHIIMOHHbIE KOMIIBIOTEPHBIE TECThI, pa3MeElleHHble B IporpaMMHuoil o6onouke MOODLE.

3. Opranu3aiysi OHJIaiH KOHCYJIbTAlMH U KOHCYJIbTAllUi C UCTIOJIb30BAHUEM AJICKTPOHHOM MOYTHI U (JOPYMOB B COLUATBHBIX CETSIX.
B cinyyae nmpumeHeHus npu oOyd4eHMU JUCHMIUIMHBI 3JIEKTPOHHOrO OOy4YeHUsl, NAUCTAHLUOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHUiH
oOuieHre 00yyaroIIuXcss M MPENoaBaTeisi OCYIICCTBISETCS B PEXKHME PEAbHOrO BpeMeHH (OHJIaiH-TeKIHMU (BEOHMHApPHI), 4aThl,
BUEO-KOH(EPEHIIMU U Ap.) WIK OTJIOXKEHHOTO BPEMEHU (CUCTeMa JuCTaHIUOHHOro oOyuenus Moodle, MSOffice365, dbopymsl,
3JIEKTPOHHAS MOYTa U Jp.).

le/l OGy‘{CHI/II/I WHBAJIUAOB W JIKML C OrPAaHWUYCHHBIMU BO3MOXXHOCTSAMHU 3J0POBbs 3JICKTPOHHOE 06y‘lCHI/IC, JAUCTAaHLITHOHHBIC
o0pa3oBaTeNnbHbIe TEXHOJIOTUH MIPETyCMATPUBAIOT BOZMOKHOCTh IIpHeMa-nepenadr HHQOpPMaiy B JOCTYIHBIX U HUX GopMax.
Peanuzanyst AMCHUIUIMHEI C TPIMEHEHHEM JICKTPOHHOTO 00yUYEeHUsI, TUCTaHLIMOHHBIX 00pa30BaTebHBIX TeXHONorui (gainee — 30,
JOT) ocymecTBisiercst Ha OCHOBaHUM «IlooXeHHs O peanu3ali OCHOBHBIX U JOMOJIHUTEIbHBIX 00pa30BaTEIbHBIX MPOTPaMM C
IIPUMEHEHUEM 3JIEKTPOHHOIO OOyuYeHUS U AUCTAHLUOHHBIX OOpa30BaTENbHBIX TEXHOJNOTMH B (eaepanbHOM IOCyNapCTBEHHOM
00PKETHOM 00pa30BaTEIbHOM YUPEXKJEHUH BhICIIEro 00pa3oBanus «HensiOMHCKUN rocyaapcTBeHHbIH yHUBepcuTeT», «llonoxenus
0 TopsiIKe 3adeTa OOYJAIOMIMMHUCS MO OCHOBHBIM NPO(ECCHOHAIBPHBIM 00pa30BaTeIbHBIM IPOrpaMMaM BBICHIEr0 0Opa3oBaHUS B
OI'BOY BO «Yenl'¥» pe3ysnbTaToB OCBOCHHS B OPraHM3aIUsIX, OCYIICCTBISIOMIUX O0pa30BaTENbHYIO JESTENBHOCTh, yUCOHBIX
IIPEAMETOB, KYypCOB, TUCLHUIUIMH (MOAYJeH), MPaKTUK, AOMOJHUTEIBHEIX 00pa30BaTEIbHBIX IPOrPaMM» MOCPEACTBOM HIICKTPOHHOM
uHpopmaronHo-oopaszoBarensuoil cpeapl ®I'BOY BO «Henl'V». B uckmounrtensHbx ciaydasx (¢opc-maxop u T.I.) Ipu
peanuzanuyu obpasoBarenbHoOi AesTensHocTU ¢ npuMeHeHueM D0, JOT MoryT npuMeHsTh KOMIIOHEHTHI, HE BXOJSIINE B NIEPEUCHb
IEKTPOHHOH HH(OPMALIMOHHO-00pPa30BaATENbHOM CPEIbL.

© ®I'BOY BO «Henl'V»
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10. CHEIIMAJIBHBIE YCJIOBUSA OCBOEHMSA JTUCIHTUIIJIMHBI OBYYAIOINUMUCSA C THBAJITMJIHOCTBIO 1
OI'PAHUYEHHBIMHA BO3MOXHOCTSAMMU 3/10POBbA

OcBoeHME TUCIUILTHHB HHBAHIAMH W JTHI[AMH C OTPAaHHYCHHBIMI BO3MOXKHOCTSIMH 3/I0POBBSI OCYIIECTBIIETCS C UCIONB30BAaHIEM
CHEIUANbHBIX TEXHUYECKUX CPEeACTB M HMHGOPMALMOHHBIX TEXHOJOIHUH, MpenocTaBisieMblX PecypCHBIM yueOHO-METOIUUECKUM
HEHTPOM II0 OOYHYCHHIO HMHBAIHMAOB H JIUIl C OTPaHMYCHHBIMH BO3MOXHOCTAMH 310poBbs Yenl'Y mo 3ampocy oOydwaromerocs
(MOOMIBHBIE CHELHMANbHBIE TEXHHUYECKUE CPEACTBA Ul JIMI[ C HapyLICHUSIMU 3pEHHS U C HapyLIeHHEM CIIyXa, acCHUCTHBHBIC
MH()OPMAIIOHHBIE TEXHOJIOTUH).

ITpu HeoOxomuMocTH Ui OOYYAIOIIUMXCSl C HApyLICHUSIMU 3pEeHHs Ha PabouMx MecTax I INPOBEJCHUs] NPAKTUUECKUX WM
71a00paTOPHBIX 3aHATUH YCTaHABIUBAETCA CIELUAIbHOE IPOrpaMMHOE obecredeHue (IporpaMMma peueBOll HAaBUIAlUU, PEUEBLIE
CHHTE3aTOPBI, YKPaHHBIE JTYIBI).

B yueOHble ayauTopuu obecrieuuBaeTcs OSCHpPENSITCTBEHHbIH NOCTYI JJIsl OO0Yy4YaroLIUXCA ¢ MHBAIMJHOCTBIO U C OrPaHUYEHHBIMU
BO3MOXKHOCTSIMHU 3/I0pOBbs. B Kaxkmoit ayuropu, Tae 00ydaroTcss HHBAIUABL U JHIA C OTPAaHUYCHHBIMI BO3MOXHOCTSIMH 3I0POBBS,
IIPEAyCMaTPUBACTCS] COOTBETCTBYIOIIEE KOIHMUECTBO MECT A7 00YYAIOIUXCSI ¢ y4€TOM HapyIEeHUH UX 340pOBbSL.

Jas OCBOGHWS IWCUUIUIMHBI WHBAIUIAM H JIMIAM C OTPaHWYECHHBIMUH BO3MOXKHOCTSMH 3[0pPOBBSI IIPEIOCTaBISIETCA AOCTYN K
[eYaTHbIM UCTOYHMKAM, UMEIOIUMCS B HayuHOl 6ubmuoreke Uenl'V, ¢ moMouipio crenuanbHbIX TEXHUUECKUX CPEICTB; AOCTYI C
MOMOIIBIO CIENHANBHBIX TEXHHYECKHX M TIPOTPAMMHBIX CPEICTB K ODIEKTPOHHBIM HCTOYHHKAM, IPEICTAaBICHHBIM B (opme
IEKTPOHHOIO JOKYMEHTa B (oHne HayuyHol OuOnuorexu Yenl'V unm 37€KTpOHHO-OMOIMOTEUHBIX cUCTeMax. Y4eOHO-
METOAWYECKHEe MaTepHaibl s OOyJaroIluXcs U3 YHCla WHBAIMAOB M JIMI[ C OTPAHHYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
IIPEAOCTABIAIOTCS B (hOpMax, afalTUPOBAHHBIX K OrPaHUYEHUSIM HX 3J0POBbS U OCOOEHHOCTAM BOCIPUATHS HH(GOPMALIUY.

JU1s MHBATMIOB U JINII C OTPAHMYEHHBIMH BO3MOXKHOCTSIME 37I0POBBSI OCBOCHHE JTHCIMILTHHBI MOKET OBITh YACTHYHO HIIH TIOTHOCTBIO
OCYILIECTBIIEHO C UCIOIb30BAHUEM AUCTAHIIUOHHBIX 00Pa30BaTEIbHbIX TEXHOIOIHH.

Ilpr mpoBeneHNMHM NPOMEXKYTOUHOH AaTTECTAIMH 10 OMCHUIUIMHE OOYYaloIIMMCA C WHBAIUAHOCTBIO M C OTPAaHHYCHHBIMU
BO3MOXHOCTSIMU 3JI0POBbsSI 00ECIIEUMBAETCSI IO HUX 3asABJICHUIO IPENOCTaBICHUE B AOCTYHNHOM (opMmMe B 3aBUCUMOCTH OT HX
MHIUBUYalIbHBIX OCOOCHHOCTEH WHCTPYKIMH O MOpSAAKE IPOBEICHHUS IPOMEKYTOUHOH AaTTeCTAlMH, OICHOYHBIX CPEICTB U
BO3MOXHOCTH OTBETOB Ha 3aJaHMs (IMCbMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIBIOTEpE, MHCbMEHHO HpupToM bpaiins, c
HCIIONB30BaHUEM YCITyT aCCUCTEHTA, YCTHO).

ITpu mpoBeneHNM MPOLEAYPHl OLIEHUBAHUS PE3YJIbTATOB O0YUYEHUs] HHBAIUAOB U JIUILl C OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37J0POBbS
IpeycMaTpuBaeTcs HCIOIb30BaHNE TpenocTaBiIeHHbIX Yenl'V wnmm coOCTBEHHBIX TEXHUUECKUX CPEACTB, HEOOXOMNMBIX UM B CBSI3H
C UX UHJIUBUIYaIbHBIMU 0cOOeHHOCTAMHU. IIpy HEOOXOAMMOCTH MHBAIUIAM U JIMLAM C OIPAHHUUEHHBIMH BO3MOXKHOCTSMH 310POBbS
IpeIOCTaBIsIeTCs JOTIOMHUTENBFHOE BPeMs JUTs MTOATOTOBKM OTBETAa HAa 3aIaHMsA, IPOIEAypa ONEHUBAHKS PE3yIbTaTOB OOydIeHHS MO
JUCIUIUINHE MOXKET IPOBOJUTHLCS B HECKOIBKO ITAIIOB.

© ®I'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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