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MHMNHOBPHAYKU POCCUN
\,} denepanbHOE rocyJapcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOE
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nmporpamMa TUCHUIUTHHBI "BeKTOPHBIN U TEH30pHBIN aHAIN3" TI0 HAIIPABJICHHUIO MOATOTOBKH (CTIELIMAIbHOCTH)
24.03.03 "bammcTHKa M THIPOa’poarHaMHKa" HalpaBieHHOCTH (mpodwtio) bammicTrka v rupoasponHaMuKa cTp. 2
OI'BOY BO «Henl'V»

Conepxanue

1. Henn ocBOEHMS TUCLIUILIAHBI

2. Mecrto aucuumnnsl B ctpykrype OITOIT

3. Komnerenuuu oby4aromerocs, GopMUpyeMble B pe3yJIbTaTe OCBOSHUS TUCHUTITHHBI
(Momyst)

4. O0beM JUCHUTUTHHBI (MOTYJIS)

5. CtpyKTypa U cofiepKaHue AUCIUTUIMHBI (MOJTYJIS)

6. @OH/1 OLICHOYHBIX CPEICTB

6.1. IlepeueHpb BUIOB OILICHOYHBIX CPEACTB

6.2. TunoBble KOHTPOJBHBIE 33JaHUS U UHBIE MAaTE€pUAIbI U TEKYILEH aTTECTalun
6.3. TuIoBbIE KOHTPOJIBHBIE BOIIPOCHI U 3a4aHUS IS IPOMEKYTOUYHOM aTTECTALNI
6.4. Kputepun onieHUBaHUS

7. YueOHO-MeTOaUYECKOE U UH(POPMAITMOHHOE 00€CTICUCHUE AUCITUTLITUHBI (MOTYJIs)
7.1. PekomeHyemast aureparypa

7.2. Ilepeuenb pecypcoB HH()OPMAIIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTu "MuTepHer"
7.3. IlepeueHb HHPOPMATMOHHBIX TEXHOJIOTUI

8. MaTepuanbHO-TEXHUUYECKOE 00ecTIeueHrnEe JUCIUIUIMHBI (MOTYJIS)

9. MeTtoauueckue yKa3aHust sl 00y4aroImxcsi 10 OCBOCHUIO TUCIUIUIMHBI (MOTYJIs)
10. CnenuaibHble yCIOBUS OCBOCHUS AUCLUILIIMHBI 00YyUaIOIIMMUCS C UHBAJIMAHOCTBIO U
OrpaHU4YECHHBIMUA BO3MOKHOCTSIMU 3/10POBbSI
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MHMNHOBPHAYKU POCCUN
\,} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nmporpamma TUCUUIUTHHGI "BeKTOPHBIN U TEH30PHBIN aHANIN3" O HANIPABICHUIO MTOATOTOBKH (CIEHAIBLHOCTH)
24.03.03 "bamcTHKa M THIPOa’poarHaMHKa" HanpaslieHHOCTH (Ipodiuio) bammicTuka 1 ruipoa’sponHaMiKa cTp. 3
OI'BOY BO «Henl'V»

1. HEJIX OCBOEHUMA TUCHUTIINHBI

JucuumuinHa npeaHa3HaveHa Uil OCBOCHHUS CTYIEHTaMHU TEOPUH U NMPAKTUKHU BEKTOPHOTO U TEH30PHOT'O aHAIN3a, HEOOXOAUMBIX IS
WCTIONB30BAHMUS B PA3INYHBIX Kypcax (GM3UKNA U MaTEMAaTHKU.

L[eJ'IL JACHUILITMHBI — HU3JIOKUTHh OCHOBBI BEKTOPHOT'O U TCH30PHOI'O aHaJIM3a Ha COBPEMEHHOM A3BIKE U B JOCTATOYHO ITOJITHOM 00BEMe.

321)18.‘{1/1 JVUCHUIUIMHBI 3aKJIF0YAat0TCA B Pa3BUTHHN CIICAYIOIIUX 3HaHI/II71, yMeHI/Iﬁ 1 HaBbIKOB JIMYHOCTHU:

¢ AaThb IMOJIHOC NPEACTABJIICHUC 00 OCHOBHBIX ITOHATHUAX BCKTOPHOT'O 1 TCH30PHOI'O aHaJIU3a;

* HAYYHUTH ITOJIb30BATHCA MOJTYYCHHBIMU 3HAHUAMHA — NJOKA3bIBATh TCOPEMBI, YCTAaHABJIMBATH CBA3U MCKAY PA3JIMYHBIMU IIOHATUAMHU U C
Apyrumu o0JacTIMu MaTCMaTUuKU,

® pa3BUTh OCHOBBI MAaTEMATHYCCKOT'O MBIIIJICHUSA, UCITOJIb30BAHUA MaTEMAaTUICCKOTO A3bIKA,

¢ HAY4YUTh pCIIaTh 3aJa4y U YIPAXKXKHCHUS, UCTIOJIb3YS ONIPEACIICHUS, TCOPEMBI U TCXHUICCKUC HpI/IéMLI;

¢ I[TIOKa3aTb BO3MOKHBIC MPUJIOKEHUS OJTYUCHHBIX 3HaHUI B Pas3iInIHbIX o0acTsx.

PeSyJILTaTLI 06yquH;1 JUCHUILNIMHE HAITPABJICHBI HA JOCTHKCHUEC NMHIUKATOPOB:

OIIK-1.1. 3HaTh TEOPHUIO K OCHOBHBIC 3aKOHBI B 00JTACTH €CTECTBCHHOHAYYHBIX U OOLICHHKEHEPHBIX JTHUCIIUTLTHH.

OI1K-1.2. YMeTb NpUMEHSTh METOIbI MAaTEMAaTHYECKOTO aHAJIN3a 1 MOJICITUPOBAHUS B IPO(ECCUOHANIBHON JAEATEIILHOCTH.

OIIK-1.3. YmeTh IPUMEHATH METOABI TCOPETUICCKOT'O U SKCIICPUMEHTAJIBHOTO UCCIIEAOBAHUS B HpO(i)eCCI/IOHaHLHOfI JACATCIIBHOCTH.

2. MECTO JUCHUMIITMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OIIOIT: b1.0.04

2.1 TpeGoBaHuUsl K NpeIBAPUTEIBLHON NOAT0TOBKE 00y4aloLIerocs:

Jn1s1 ycBOGHUSI AMCIMTUTMHEI 00y9aeMblid TOJDKeH 00agaTh 6a30BOi MaTeMaTHIECKOH MOATOTOBKOW, HABBIKAMU PEIICHUS
CTaHJAPTHBIX 33/1a4 U BJIaJIETh OCHOBHBIMH MOHATHSIMHU B paMKaX YHUBEPCHUTETCKOTO Kypca ISl CTYACHTOB-(U3UKOB CIICAYIOINX
JUCHUIUINH:

MarteMaTHyecKuil aHaIu3

JIuneiinas anreGpa

2.2 JIncuMnIuHbl U MPAKTUKH, JJI51 KOTOPHIX 0CBOEHHUE TAHHOU TUCHHUILIMHBI (MOAYJIs1) HE00X0AUMO KaK MpeallecTBYyIolIee:

HI/ICL[I/IHJ'II/IHa SIBJIACTCA O,I[HOI71 U3 TUCHUIIJIMH Ha 68.36, KOTOpOfI CTPOATCA:

TeOpeTI/I‘IeCKaﬂ MCXaHHKa

MexaHuKka CIJIOIIHBIX cpena

3. KOMIIETEHL{M OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCLIATITAHBI
(MOJYJIST)

OIIK-1: Cnoco0eH NpUMeHSITh eCTECTBEeHHOHAYYHbIE H 00IIeMHKeHEePHbIe 3HAHUSI, METOAbI MATEMAaTHYECKOr0 AaHATU3A U
MO/IEJIMPOBAHUS, TEOPETHYECKOTO M IKCIIEPHMEHTAIBLHOI0 UCCIe0BAHUS B IPO(eCCHOHATBHOM IeITeTbHOCTH

3HaTh:

* CBOCTBA pa3INYHBIX KPUBOJIUHEHWHBIX KOOPAWHATHBIX CUCTEM; * CBOWCTBA JIOKAIBHOTO 0a3uca KPUBOJIMHEHHON CHCTEMBI
KOOPJIMHAT; * OTPEJICIICHUE TEH30pa U OCHOBHBIC OTEPAIK TCH30PHOM areOpsl; * TuddepeHInaNTbHbIC ONepaIlMi BEKTOPHOTO
aHaJIM3a B KPUBOJIMHEIHBIX U ICKapTOBBIX KoopAnHaTax, div, grad, rot; « popmymnsr Ctokca u Octporpajackoro- 'aycca, HX CKalIsSIpHYO
U BEKTOPHYIO BEPCHUH;

YMeTh:

* OpeACIATHL KOMIIOHCHTBI BEKTOPOB JIOKaJIbHOT'O 6asmca B 1000 TOUKe KpHBOHHHeﬁHOﬁ CHUCTEMBI KOOPIUHAT, * HAXOAUTh
KOMITIOHEHTBI TCH30pa NEPBOI0 U BTOPOT0 paHra npu HpeO6paSOBaHI/II/I KOOpAWHAT, ® BBIIIOJIHATH npeoﬁpa30BaHI/I;{ TEH30POB U
TCH30PHBIX Bblpa)KeHI/II\/’I; ® PaCKpPBITh IMOBTOPHYIO ONEPAIIAIO TCOPUH NOJIA JJIs1 TPOMU3BOJIBHBIX CKAJIAPHBIX U BEKTOPHBIX MoJIeH B
Z[eKapTOBOﬁ CHUCTEME KOOpAUHAT

Baagertn:
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Pabouas nmporpamMa TUCHUIUTHHBI "BeKTOPHBIN U TEH30pHBIN aHAIN3" 110 HAIIPABJICHHUIO MTOJTOTOBKH (CTIELIMAIbHOCTH)
24.03.03 "bammcTika ¥ THAPOadpoIMHAMUKA" HanpaBiIeHHOCTH (Tpodrrio) bammictrka u rugpoaspoannamuka GI'EOY
BO «Henl'V»

crp. 4

HaBbIKaMH PCHICHUS MPUKIIAJHBIX 3a/1a4 Ha OCHOBE CTaHAAPTHBIX 3aJa4 BEKTOPHOI'O U TCH30PHOT'O aHAJIU3a.

B pe3yabTaTe 0CBOCHUA AU CHHUIIIMHBI 06yqam1um”4ca AOJIZKEH

3.1|3nare:

3.1.1] CBOWCTBA PA3JIUUHBIX KPUBOJIMHEHHBIX KOOPMHATHBIX CHCTEM;

3.1.2

* CBOICTBA JIOKAJIBHOrO 0a3uca I(pPIBOJ'IPIHefIHOfI CHUCTEMbI KOOPDJAWHAT,

3.13

¢ OIpeACICHUE TCH30pa U OCHOBHBIC OII€paliun TeH30pH0171 aJ'Il"erI)I;

3.14

* nuddepeHImanbHbIe OMepalii BEKTOPHOTO aHAIN3a B KPUBOJIMHEIHBIX M IeKapTOBBIX KoopauHaTax, div, grad, rot;

3.1.5]* popmynsl Crokca u Octporpanckoro-I'aycca, UX CKaIIPHYIO U BEKTOPHYIO BEPCHUH;

3.16

3.2|Ymertn:

3.2.1|

OTIPEAeNATH KOMIIOHEHTHI BEKTOPOB JIOKAIBHOTO 0a3uca B IT000H TOUKe KPUBOJIMHEHHON CHCTEMBI KOOPHHAT;

3.2.2|* HaX0UTh KOMIIOHEHTBI TEH30Pa IEPBOr0 ¥ BTOPOrO paHra IpH npeoOpa3oBaHUU KOOPJHUHAT;

3.2.3|* BBINOJIHATH l'[p€06pa3OBaHI/I$[ TCH30POB 1 TCH30PHBIX BLIpa)KeHPIﬁ;

324
CHCTeMe KOOPINHAT

® PaCKpbITh IOBTOPHYIO OII€pAlUIO TCOPUU ITOJIA I IPOU3BOJIBHBIX CKAJIAPHBIX U BEKTOPHBIX MoJIeH B ﬂeKapTOBOﬁ

3.3|Baagern:

3.3.1 PpCUICHUA MPUKIIAAHBIX 3a/1ad Ha OCHOBE CTaHAAPTHHBIX 3a/lad BEKTOPHOI'O M TECH30PHOTI'O aHaJIn3a.

4. OFbEM JUCIHUIIIMHBI (MOIY.JIST)

O6wasn TpyaoemMKocTb 23ET

Yacos o yueOHOMY IUIany : 72 Buner konTponst B cemecTpax:
B TOM YHUCIIE :

ayIuTOpHBIC 3aHATHA . 36 3a4eTHh 2

camocTosTeNbHas padota : 35,8

KOHTaKTHas pabora: 36,2

HKP: 0,2
5. CTPYKTYPA U COAEP’)KAHUE JUCIHUIIJIMHBI (MOAYJIS)
Kon HaumenoBanue pa3/iejioB U TeM /BU/I 3aHATUS/ Cemectp | Yacos Jlutepatypa
| 3aHATHSA [ Kvpc
Pa3nen 1. Onpenenenue TeH30pa U onepauuy TEH30PHOI ajredpsl.

11 Brenenne B Ten3opHbIi aHanmm3. OCHOBHEIE 3a/1a9l TEH30PHOTO UCUUCIICHUSI. 2 1 JIT.1J12.1 J12.2
JlokanbHblit 0a3uc KpUBOIMHENHHOH cHcTeMbl KoopAuHAT. KoBapuaHTHbIE U 0192
KOHTpaBapHaHTHbIE KOMIIOHEHTHI BeKTOpa. /JIek/

1.2 IIpeobpa3oBanue 6a3uca U KOMIIOHEHT BEKTOPa MU IIPpeoOpa3oBaHUU 2 1 JI1.1J12.1 J12.2
koopauHar. /JIex/ D1 54

1.3 Onpezernenue TeH30pa MPOM3BOJIBHOTO paHra u crpoeHus. OpToroHasabHbIe 2 1 JIT.1J12.1 J12.2
ad¢unHBIC IpeoOpazoBanus. [exapToB TeH3op. /Jlek/ 2192

1.4 TeH30pbl B MATPUUHOM U AMAHOM BUJE. EMUHUYHBIN JeKkapTOB TEH30D 2 1 JI1.1J12.1 J12.2
BTOPOTO paHra ¥ albTePHUPYIOLINI TEH30p TPeThero panra. /JIek/ 33 54

15 WunexcHas popma 3amucu TeH3opa. Onepanun TeH30pHOU anreOpsl. /JIex/ 2 1 JI.1J12.1 J12.2

21932

1.6 CMerIaHHbIi TEH30p BTOPOTO paHra Kak JIMHEeHHbII onepaTop. Marpuua 2 1 JIT.1J12.1 J12.2
JMHEHHOTOo oneparopa. /Jlex/ 21 54

1.7 Nunexcuele 0603HaueHus TeH30poB. /Cp/ 2 2 JI1.1J12.1 J12.2

010323354

1.8 KoBapuaHTHBIE 1 KOHTpaBapHaHTHBIE KOMIIOHEHTHI BekTopa. /Cp/ 2 2 JI.1J12.1 J12.2

92 54
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\,} ®denepanbHOE rocyIapcTBEHHOE OI0IKETHOE 00pa30BaTeIbHOE
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Pabouas nmporpamMa TUCUUIUTHHGI "BeKTOPHBIN U TEH30pHBIN aHAIN3" IO HAIIPABJICHHUIO MOATOTOBKH (CHELHAIBHOCTH)

24.03.03 "bammcTika ¥ THAPOadpoIMHAMHUKA" HanpaBJIeHHOCTH (ipodrmo) bammictrka u runpoaspoauHamuka GIT'BOY cTp. 5
BO «Henl'V»
1.9 Konrtponbnas pabota: Tenzopusiii ananus. /JIex/ 2 1 JI1.1J12.1 J12.2
22 D4

1.10 |IIpeoGpa3oBaHue 6a3nca M KOMIIOHEHT BEKTOpa P Npeodpa3soBaHUN 2 4 JI1.1J12.1 J12.2
KOOpJUHAT. 2233
OproroHanbHble apduaHble peodpazopanus. [lekapros Tensop /Ilp/

1.11 |Ten3ops! B MATPUYHOM U JUAJHOM BUAE. ENMHUYHBIN 1eKapTOB TEH30p 2 4 JI1.1J12.1 J12.2
BTOPOTO paHra M aJIbTePHUPYIOLIHIA TeH30p TpeThero panra /I1p/ 2354
Paznen 2. IuddepeHnupyemble cKaJsipHble H BEeKTOPHBIE M0

2.1 VHBapuaHThI TMHEHHOTO OMepaTopa, TUBEPTeHIIHS U POTOP JTHHEHHOTO 2 1 JI.1J12.1 J12.2
onepatopa. /JIex/ 22

2.2 JluBepreHuus 1 poTop JMHEHHOTO onepaTopa B OpTOHOPMHPOBAHHOM Oa3uce. 2 1 JI.1J12.1 J12.2
/JTex/

2.3 Huddepenupyemoe ckanspraoe mode. [Ipor3BoHAs IO HAIIPABICHUIO U 2 1 JI.1J12.1 J12.2
IPaJiveHT CKAISPHOTO 1ods. /JIex/ 32

24 Huddepenupyemoe BekTopHOe none. [Ipons3BoHast 10 HaNpaBIeHUIO, 2 1 JI1.1J12.1 J12.2
JMBEPTeHINS H POTOP BEKTOPHOTO mmojist. /JIex/

2.5 [Tpon3BogHAast BEKTOPHOTO TIOJIS ITO HAMIPABICHUIO B OPTOHOPMHPOBAHHOM 2 1 JI1.1J12.1 J12.2
6azuce. /JIex/

2.6 JuddepennyanpHble onepanuy rpaJueHT, TUBEpreHius 1 poTop B 2 1 JI1.1J12.1 J12.2
KPHUBOJIMHEHHBIX KOOpauHaTax. /JIex/

2.7 VHBapuaHThl TMHEHHOTO OMepaTopa, TUBEPTEHIIUS U POTOP JTUHEHHOTO 2 6 JI.1J12.1 J12.2
oneparopa 23054
Huddepenuupyemsie nons. /Tp/

Paznen 3. OcHoBHBbIE Onepaliy BEKTOPHOI0 aHAIU3a

3.1 Omnepatop ['amuiibToHa. CUMBOJIHYECKAsI 3aITUCh OTIepallnii TPajueHT, 2 1 JI.1J12.1 J12.2
JnuBepreHuus u porop. IloBTopHble onepanuy Teopuu noss. /JIex/ 33

3.2 JuddepennpmanbHple onepalnnuy rpaueHT, AMBEPreHLns 1 POTOp B 2 1 JI1.1J12.1 J12.2
KPUBOJIMHEHHBIX KoOpauHaTax. /Jlex/ 24

3.3 Onepatop 'amunsToHna /Cp/ 2 2 JI.1J12.1 J12.2

21323354
34 Huddepenmansueie oneparopst /Cp/ 2 2 JI.1J12.1 J12.2
D1 D4

3.5 Konrtponbnas padota: Tenzopusiii ananus /Cp/ 2 2 JI.1J12.1 J12.2

213254
Paznen 4. ®opmy.sl I'puna, F'aycca-Octporpaack u Crokca
4.1 Teopema I"aycca-Octporpanckoro. /JIex/ 2 1 JI.112.1 J12.2
24

4.2 Teopema I'puna u Teopema Crokca. /JIex/ 2 1 JI1.1J12.1 J12.2

4.3 Beruuncnenne notoka /Cp/ 2 2 JI1.1J12.1 J12.2
23 D4

4.4  |duseprenuus BexropHOTro nons /Cp/ 2 55 JI1.1J12.1 J12.2
93 54

4.5 Teopema I'puna u Teopema Crokca /TIp/ 2 4 JI.1J12.1 J12.2
Pazgen 5. DnemMeHTBbI TEOPUH TPy

5.1 O060061mmenne Ha 00BEKTHI TPOU3BOJILHOM NPUPOIBL. DINEMEHTH! TEOPUH IPYIIL. 2 1 JI1.1J12.1 J12.2
/JTex/ 24
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MIMHOBPHAYKU POCCUN
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Pabouas nmporpamMa TUCHUIUTHHBI "BeKTOPHBIN U TEH30pHBIN aHAIN3" 110 HAIIPABJICHHUIO MTOJTOTOBKH (CTIELIMAIbHOCTH)
24.03.03 "bammcTika ¥ THAPOadpoIMHAMHUKA" HanpaBJIeHHOCTH (ipodrmo) bammictrka u runpoaspoauHamuka GIT'BOY cTp. 6
BO «Henl'V»

5.2 B pamkax caMocToATeNbHON pabOThl CTYAEHT JOJDKEH 3aKPEIUTh OCHOBHBIE 2 18,3 JI1.1J12.1 J12.2
MOHATHS U pa3o0paTh MpuMepbl K HUM. FiMeHHo: OnpeiesieHue rpyIilibL. D132033 54
I'pynnosele akcuombl. KommyTarusssle rpynmnsl. [Toarpynnsl. Koneunsle u
HEIpepHIBHBIEC TPYIIIHI, CMENIaHHBIE TPYIHEL. [Topsnok KoHeUHOH

rpynnbsl. KoMIakTHbIE HEIPepbIBHbIE rPpynnbl. [IpuMeps! Ipym:

BexkTopHbIe IpocTpaHcTBa, 001ast uHeiiHas rpymnina GL(n), yauraphas rpyrma
U(n), yaurtapuas yauMoyssipaas rpymma SU(n), rpynma Bparienwnit O , monHast
opToroHanbHas rpynmna O3, rpynna IBIKEHUH eBKJINA0BA IPOCTPAHCTBA,
TpyIIIa TPAHCIAIIN KPUCTAININYECKON PEIIeTKH, CHMMETpHUYIecKas ITpyImna
Nn-oii crenenu Pn (rpymnma nepecTaHOBOK), TOUSUHbIE IpyNIIbl cumMeTpud. /Cp/

Pa3nen 6. MHast koHTaKkTHas padoTa

6.1 WunuBunyanbHble KOHCYJIBTALUY, TeKYIU KOHTpois /MKP/ 2 0,2 JI1.1J12.1 J12.2

6. POHJ OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BUI0OB OLIeHOYHBIX CPEACTB

1. KoutponeHas pabora: TeH30pHBIH aHAIN3
2. Konrpomnpuas pabota: BexTopHslit aHamn3
3. KonrpounsHas pabdora: @opmyist I'puna, Crokca

6.2. TunoBble KOHTPOJIbHbIE 3aIaHNUS ¥ HHBbIE MaTePUAJIbI /ISl TEKYLIel aTTecTalUN

TunoBsie 3aJaHus NpEeACTaBJICHBI B IPUIIOKCHUU

6.3. TunoBbie KOHTPOJBbHBIC BOIIPOCHI U 3aJaHUA JIA l'lpOMe)KyTO'—lHOﬁ arrecranuu

Tunossle 3aJaHus OPEICTABIEHBI B IPUIIOKEHHH,
Bomnpocsl k 3a4ery:

1. IIpenen BeKTOPHO (GYHKIIMH CKAIAPHOTO MepeMeHHOT0, hopMalbHEIE CBOiicTBA. HenmpepbIBHOCTS BEKTOPHOH (QYHKINH CKATSIPHOTO
MIEPEMEHHOTO.

2. IIpon3BonHast BEKTOPHOH (PyHKIMH CKaTIPHOTO MEPEMEHHOTO, BRIpaXKeHHE B KoopAuHaTax. CBOHCTBA IPOM3BOJHOM.

3. Tomorpad. 'eomeTprueckuii CMBICI IPOU3BOAHON BEKTOPHON (PYHKIIUH CKAJISIPHOTO IEPEMEHHOTO.

4. TonsTHe TIagKoi perymspHoi KpuBou. J{miHa qyru kpuBoi. J{miHa Iyru Kak HaTypainbHBIA napaMetp. [Ipon3BogHast BeKTOpHOM
(YHKLUY 110 HATYPAIbHOMY MapamMeTpy.

5. BexTopHas GyHKIMS JBYX CKaJISPHBIX apryMeHTOB. YacTHbIe pou3BoAHbIE. [IOBEpXHOCT M (POPMBI ee 3ajaHusl. DIIEMEHThI
nuddepeHnaIbHON reoMeTPHI TOBEPXHOCTH: HOPMAaJIN 1 KacaTelbHbIe K MoBepXHOCTH. [lepBas kBagpaTndHas GopMa HOBEPXHOCTH
U €€ IPUMEHEHHE.

6. Cxansproe rore. [IoBepXHOCTH M IMHUM YPOBHS CKaAPHOTO T0Js. AnddepeHIpyeMocTs CKaIsIpHOTO MO, TPaJHeHT.

7. IIpousBoaHas CKaIsIPHOTO IOJIS 10 HarpasieHuio. CBA3b IpaUeHTa ¢ IPOU3BOAHON 110 HANPABJICHHUIO.

8. Anrebpandeckue U reOMETPHUUECKUE CBOMCTBA IPaJIueHTa. BrIuucIeHus rpaiieHTa U IPOU3BOJHOM 110 HAlPaBJICHUIO B
koopauHartax. Cucrema 0603HaueHui I"aMunpTOHA.

9. Bekroproe moze. JuddepeHnnpyeMocTs BEKTOPHOTO 10N, TuddepeHIHanbHbI onepaTop. MaTpuria auddepeHnnaibsHOTo
oreparopa B JEKapTOBbIX KoopAnHaTax. [[pou3BoHas BEKTOPHOIO MOJIs IO HANPABJIECHUIO.

10. JuBepreHuus BEKTOPHOI'O 10JIs1, CBOWCTBA, BEIYMCIIEHHE B KoOpAuHaTaX. [I0TOK BEKTOPHOIO OIS Yyepe3 MOBEPXHOCTh. TeopeMa
INaycca-Ocrporpanckoro. Beipaxenue qusepreHiuu uepes notok. CosleHOUAaNbHbIe BEKTOPHOTO MOJIS U UX MPU3HAKH.

11. PoTOp BEKTOPHOIO HOJIS, €r0 BBIPaXKEHHUE B JEKAPTOBBIX KOOPAUHATAX U Yepe3 raMuiIbToHuaH. GopMallbHbIe CBOMCTBA POTOpA.
Teopema Ctokca.

12. IToTeHnMaNbHbIe BEKTOPHBIE N0 Pa3nuuHble NPU3HAKY IOTEHIUAIBHOCTH.

13. HexoTopsie (hopMyJIbl BEKTOPHOTO aHANIN3a: AUBEPTEHIUS U POTOP BEKTOPHOTO NPOU3BEICHUS BEKTOPHBIX MOJNEH.

14. HexoTopsle (hopMyJIbl BEKTOPHOTO aHANIN3a: IPAJUEHT CKASIPHOIO IPOU3BEIEHUS BEKTOPHBIX IOJIEH.

15. Boruucnenue AMBEPreHIIMHU, POTOpA U IPaJUEeHTa B KPUBOJIMHEMHBIX OPTOTOHAJIBHBIX CUCTEMaX KOOPJHHAT.

6.4. Kputepuu oneHuBaHus

BanibHO-pedTHHTOBas CHCTEMa OLICHKH 3HaHUH CTYAEHTa 10 JUCLUILUIMHE BHICTPAUBACTCSl HA OCHOBE  0allIOBOM OLIEHKH pa3InuHBIX
(opM IeATeNBHOCTH CTYICHTOB. J[JIs OLICHKH 3aueTa CYMMHUPYIOTCS OaJlIBI CeMeCcTpa U KOHTPOIBHOH 3a9eTHOH PaboTHL.

Ha 3auete Brlmaercs 3aueTHas pabota u3 5 3a1a4, B3ATHIX U3 BApHAHTOB KOHTPOJIBHBIX paboT, KaXk0€ 3aaHNe OLICHUBAETCS B §
6amtoB. KpoMe Toro, BEIJaeTCS OJUH TEOPETHIECKHIT BOIIPOC U3 CIHCKA BONPOCcoB. [lomydyeHHbIe 6aibl cyMMHpPYIOTCS ¢ OamTamy,
MOJTYYSHHBIMH 32 IPAKTHYECKUE 3aHATUS U KOHTPOJIbHBIE pabOTHI. 3a4yeT BBICTaBIsETCS OT 75 OaJIOB.
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Ha koHTponbHBIX padoTax Nel, 2 cTyAeHTY HpeiaracTcsi peliuTh JBe 3a1aul, Ha KOHTPOJbHOU padote Ne3 - Tpu 3amaqm.
KontponbHas paboTa, BHIIOJIHEHHAS CTYICHTOM, OIICHUBAETCS 110 8-MH 0aJIbHOM HIKaJe, PYKOBOJCTBYSICh TIPH 3TOM CIIETYOIIUMH
KPHUTEPHUSIMHU:

CTyneHT nojTydaeT Ha KOHTPOJIbHBIX padoTax Nel, 2:

8 0ayIoB, eciy MPABUIILHO U C MTOSCHEHUSMU PEIICHBI IBE 3aa4H;

6-7 OaJLIOB, €CIU PELICHBI IBE 33]]a4H, HO €CTh HECYIICCTBCHHBIC OLIHOKH;

5 6aJuIoB, €CITU PEIICHBI TPH 33a4H, HO €CTh OLIMOKHY,

4 6anoB, eCIM MPABHIBHO U C MOSICHEHUSIMHU PELICHBI IBE 3aa4H;

3 Gasuta, eCliu pelIeHbI IBe 3a/1a4H, HO €CTh OIINOKH;

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

1 a1, ecv YaCTHYHO pelIeHa OJIHA 3a/1a4a.

CTyAeHT NoTyYaeT Ha KOHTPOJIbHOH padoTe Ne3:

8 6aIoB, ecii MPAaBUJIBHO U C MOSICHEHUSMH PEICHBI TPH 33]1auH;

7 6aIoB, eCH PEIIeHbI TPH 33/1a4, HO €CTh HECYIIECTBEHHbBIC OLIMOKH;

6 6ayuIOB, CCITU PEIICHBI TPH 331a4H, HO €CTh OLIHOKH;

5 GaiioB, eciy MPABUIILHO U C MTOSCHEHUSMH PEIICHBI JIBE 3a/1a4H;

4 GaJuta, eciM PelIeHbI JABE 337a4H, HO €CTh OLIHOKH;

3 Gasua, eciiu pelieHa oJlHa 3a/1aya;

1-2 Gan, eclii YaCTUYHO pellieHa OJTHA 3aj1a4a.

TeopeTuuecKuii BOMPOC OICHUBACTCS MAKCUMYM Ha 3 Oaia o CieAyroleH mKkanie:

3 6anna - TeopeTnueckoe coaepxKaHue Kypca OCBOSHO IIOJIHOCTBIO 0€3 po0eioB MM B 11€10M, WK OoJIblIel YacThio, HEOOXOJUMBbIE
MPaKTHIECKHE HABBIKKA pabOTHI C OCBOSHHBIM MaTepHAIOM c(hOPMHPOBAHBI HJIH B OCHOBHOM C(HOPMHUPOBAHBI, BCE WIIH OOJBIINHCTBO
MPEAYCMOTPEHHBIX pabouei mporpaMMoil yaeOHbIX 3aJaHuUii BBITIOIHEHBI, OT/ISIIbHBIC U3 BBIMOJIHEHHBIX 3a/IaHUI COJepPIKAT OLINOKH;
2 baia - TeopeTHueCKOe CoepIKaHHe Kypca OCBOCHO B LIEIOM 0e3 MpoOeoB, He0OOX0AUMBIE MPAKTHYECKUE HABBIKU pabOThI ¢
OCBOCHHBIM MaTEPHAIOM B OCHOBHOM C(hOPMHPOBAHEI, IIPEIYCMOTPEHHBIEC paboueii yueOHON mporpaMMoii yuaeOHbIe 3a1aHHs
BBITIOJTHEHEI C OTJEIBHBIMI HETOYHOCTSIMH, KA9€CTBO BBHIITOJTHEHHS OOJBIIMHCTBA 3aaHHI OIIEHEHO YHCIIOM 0AIlIOB, OJM3KUM K
MaKCUMYMY.

1 6ann - TeopeTnueckoe coaepkaHne Kypca OCBOSHO OOJBIIEH YacThio, HO MPOOEITbl He HOCAT CYIIECTBEHHOTO XapakTepa,
HEOOXOMMBIC

3HaTh HEOOXOJUMBIH MUHIAMYM

IIPAaKTUYIECKUE HABBIKU pabOTHI C OCBOSHHBIM MAaTEPUAIOM B OCHOBHOM c(hOPMUPOBAHBI, OOJIBIINHCTBO IPEAYCMOTPEHHBIX paboueil
yueOHO# mporpaMMoii y4eOHBIX 3aIlaHHi BBIITOJIHEHBI, OTAEIbHBIE U3 BHIIOIHEHHBIX 3aIaHMI COJepKaT OMINOKY.

0 6amoB - TeopeTuyeckoe conepaxaHue Kypca OCBOCHO YaCTUYHO, HEOOXOAUMbIE HaBBIKU paboThl He chOpMUPOBAHBI HIIH
c(hOpMHUPOBAHBI OTIEIBHBIE U3 HUX, OOJIBIIMHCTBO MPEIYCMOTPEHHBIX paboueil yueOHO mporpaMMoil 3ajaHuil He BBITIOIHEHO JTHOO
BBIITIOJIHEHO C pr6I)IMI/I OIHI/I6K3.MI/I, Ka4y€CTBO UX BBIIIOJIHCHUS OLCHCHO YHUCIIOM GaJ'IJ'IOB, 6]1]/13KI/IM K MUHUMYMY.

7. YHEBHO-METO/JMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMenayemas Jutepatypa

7.1.1. OcHoBHast TUTEPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |Bonkosa B. ., 3akunsin|BekTopHbIN 1 TEH30pHBIN aHaIM3: yueOHOe ocodue (Kype sekuuii) : [ CtaBpomnons : 9BC
P.T. HanpasiieHre noAarotoBku 03.03.02 dusuka: Kypc gexuui Cesepo-
(https://biblioclub.ru/index.php?page=book&id=712318) Kagka3ckuit
denepanbHbII
YHUBEPCUTET
(CKDY), 2022

7.1.2. lonoHUTEIbHAS TUTEPATypa

ABTOpBI, COCTaBUTEIH 3arnaBue |I/I3ZLaTeJ'II)CTBO, ron| Pecypce
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ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 |[Mak-Konnen A. I1., BBenenne B TeH30pHBIN aHAIN3: HAy4HAas IUTEPATypa Mocksa : 3BC
Kopenes I'. B. (https://biblioclub.ru/index.php?page=book&id=116257) T'ocymapcTBeHHOE
U3JaTENbCTBO
(huzuko-
MaTeMaTHYECKON

nuTepaTtypsl, 1963

J12.2 BekTopHBIil ¥ TEH30PHBIN aHAIM3: Kypc JIeKIUi: yueOHoe nocodue |CTaBponois : 3BC
(https://biblioclub.ru/index.php?page=book&id=562699) Cegepo-
KaBkasckuii
denepanbHbIil
YHUBEPCHTET

(CK®Y), 2018

7.2. Ilepeuens pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTd ""UHTepHeT"

D1 |DnexTpoHHas HHPOPMAMOHHO-00pa3oBaTeabHas cpeaa  http://de.ifmo.ru/--books/0051/8/8_1/81_obf 1.htm

32 |O6pa3oBaTenbHBIN MaTeMaTHueckui cait  http://www.exponenta.ru/

33 |Caiit mo BbICIIEeH MaTeMaTHKe [Tl 3209HUKOB U He Toabko http://mathprofi.ru/

94 |Caiit marematnueckoro ¢akyiabrera Uenl'VY http://www.math.csu.ru/? option=com_content&view=article&id=82&Itemid=73

7.3 IlepeuyeHb HHGOPMALMOHHBIX TeXHOJIOTHii

7.3.1 [IporpaMmmHoOe oGecnieueHue

LMS Moodle

Adobe Reader

OpenOffice

7.3.2 IIpodeccnonaibubie 62361 JTAHHBIX U HHGOPMALHOHHO-CIPABOYHbIE CHCTEMbI

Scopus (https://www.scopus.com) Scopus : pedepaTuBHas 6a3a nanusix / Elsevier BV. — URL: http://www.scopus.com/. — S3. auri. —
Pexxum noctyna: mis 3apeructpup. noas3zonateneit Yenl'Y. — Teker : 3neKTpOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCITUITJIMHBI (MOY JIST)

HHH peajin3alivi JUCHUIIMHBI UCTIOJIB3YHOTCH y‘IC6HBIe AYAUTOPHHU IJId IPOBEACHUA 3aHITUH JICKIMOHHOI'O THUIIa, 3aHATHI
CEMUHAPCKOT'0 THIIA, I'PYNIIOBBIX U HHAUBUAYAJIbHBIX KOHCyJ’leﬁL{Hﬁ, TCKYLICTO KOHTPOJIA U HpOMC)KyTO‘{HOﬁ aTTeCTalu, a TaKXKE
NOMCIICHUSA JIA CaMOCTOSITENTLHOM paGOTLI.

Jlnst npoBeieHMs 3aHATUH JIEKIIMOHHOTO TUIIA IPeAJIaratoTcss Habopbl JEMOHCTPALIMOHHOTO 000PYIOBaHUS M y4eOHO- HATJISAHBIX
mocoOwuii: 1udpoBeie 00pa3oBaTeNIbHBIE PeCypChl (MYIBTUMEIUIHHBIC MPE3ECHTAIMH 10 HEKOTOPBIM TEMaM JICKIH), pa3auyHbie (hOPMBI
HATJSIIHOCTH (PUCYHKH, TaOJIHILIBI, CXEMBI H T.1). J{JIsl TpOBEACHUS 3aHATHI JIEKIIMOHHOTO THIIA HCIOJIb3YETCS TIEPEHOCHOE U / WK
CTAallMOHAPHOE MYJIBTUMEINITHOE 000pyI0BaHke (3KpaH, HOYTOYK, MPOSKTOP, KOJIOHKH) B ayAUTOPHUSX 1-TO U JIGKIIHOHHOTO KOPITYCOB
YenlV.

JInst ceMUHApCKUX 3aHATHH MCIONB3YIOTCS ayIUTOPHH OCHAILICHHBIE OOBIYHOM JOCKOM, MapTaMu, NEPEHOCHBIM MYJIBTUMEIUHHBIM U
ayanoo0opynoBaHueM (B cilydae HEOOXOIUMOCTH).

[TomerieHust 111 CAMOCTOSITENBHONM PaOOTHI: 3JIEKTPOHHBIN YUTANBbHBIN 3a)1 HaydHoU 6ubimorexu Yenl'VY (ayautopus 206) mis
CaMOCTOSTEIBHON PabOTHI CTYAEHTA, OCHAIIEHHBIH IePCOHAIBHBIMU KOMIIBIOTEpAaMH, MYJIbTUMEANIHOI anmapaTtypoil. B ayauropusx
ofecreyeH I0CTYI K pa3InyHON CIPaBOYHOM InTepaType, SHIUKIIONe 1AM, OnbauorpaduecKiuM 1 NOTHOTEKCTOBBIM 0a3aM J1aHHbIX,
nH(OpMaOHHEIM pecypcaM «MIHTepHeT».

9. METOANMYECKHUE YKA3AHUA 1)1 OBYYAIONIUXCSA IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIA)

YueOHbIH Kypc CTPOUTCS] TAKMM 00pa3oM, 4TOObI CIIOCOOCTBOBATH CO3JAHUIO Y CTYICHTA HOHATHIHO-TEOPETHYECKOTO sapa U
Pa3BUTHIO IIPAKTHIECKOTO HABBIKA PEIICHNS MAaTEMaTHIECKIX 3a/1a4.

JI71s1 ycIenmHoro yCBOSHUsI MaTepHana CTyASHTY HeOOX0AUMO MOIYYUTh JOCTATOYHOE KOJIMUECTBO OAIIOB MO CIAESAYIOMIM (hopMam
00ydeHUs:

1. Jlexunonnas gopma, KOTOpasi MPEAIoIaraeT NoceleHle 1 KOHCIIEKTHPOBaHNE JeKIUH. JIeKInoHHbIe 3aHATHS MOTYT POBOJAUTHCS
Kak B KJIACCHYIECKOH (hopMe, IperoIararomnee yCTHOS N3I0KEHHE MaTeprala IIpenoiaBaTeneM U KOHCIIEKTHPOBaHUEM MaTepHana
CTyZEHTaM, TaK 1 (OopMe ceMHHapa, CTyIeHTaM NpeasIaraeTcs COBMECTHOE PEIICHUE TEOPETUIECKHX 3a1a4 IIPH BO3MOKHOM OMOIIN
npenofasarens. Kpome Toro, 4acTb JIEKIUI COTPOBOKAAETCS
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UHTepaKTUBHBIMU MaTepHaniaMH AJIs Ty4llero HOHUMAaHUS FEOMETPUUECKOM HHTEpIpeTalluy MaTepuaa.

2. IlpakTuyeckue 3aHATHS MPEAToaraeT MOCeIeHNE UX CTYJeHTOM, OTydeHHe 0aIoB 3a OCEaeMOCTh 1 BBITOJHEHHE
KOHTPOJIBHBIX Pa0OT.

CamocrosiTenpHas paboTa IpeanoiaraeT BIIOJHEHHE JOMAIIHUX 331aHUH CTYAEHTOM. J[JIsl MX BBIMOJHEHHUS CTYAEHTY HEOOX0AUMO
UCIIOIb30BAHUE M U3YUSHHUE JINTEPATYPHI 110 33JJaHHON TeMe B JIOIIOJIHEHUH K MaTepUaliaM MIpaKTUIeCKUX 3aHATuil. Jlomarinue paboTh
coJiepKar oT 3 10 5 3a1a4 110 3aJaHHOI TeMe. BbIatoTcst mocie Kax/J10ro NpakTU4ecKoro 3aHaTHs. MaTepual KaxJ0ro IpakKTU4ecKoro
3aHSATHS OPECTABIICH B 3JIEKTPOHHOM BHJIE Ha caiiTe MaTeMaTnieckoro ¢akysprera http://www.math.csu.ru u B Biae TBepapIX KOIHI,
KOTOPBIE CTYAE€HT MOKET IOJIyIUTh 110 JKEJIaHHUIO.

B xone ocBoeHHsT TUCIUILTHHBI IPAMEHSIOTCS CeayIomue HH(HOPMALIOHHBIE TEXHOJIOTHH:

1. CnaiinoBsle pe3eHTaluy JEKLIUH 0 HEKOTOPBIM TeMaM AUCLUILIMHBI (10 YCMOTPEHUIO IIPENo1aBaTelis, He MeHee 6 4acoB).

2. JIuCTaHIIMOHHbBIE KOMIIBIOTEPHBIC TECThI, pa3MeIleHHbBIE B porpaMMHoi o6oouke MOODLE.

3. Opranusanus oHJIaiH KOHCY/IbTallUi U KOHCYIbTalUil ¢ UCII0/Ib30BaHUEM JIEKTPOHHOM IOUTHI U (JOPYMOB B COLUATIBHBIX CETSX.
B cnydae mpumeHeHuUs pu 00yYeHUH AUCIUIUTUHBI YJIEKTPOHHOTO 00YUSHHUS, AUCTAaHIIMOHHBIX 00pPa30BaTENbHBIX TEXHOJIOTHI
oOuieHue 00yJaromuXxcs ¥ NperojaBarTeis OCYIECTBISETCS B PEXKUME PeabHOr0 BpeMeHH (OHIaiH-JIeKIH (BeOUHAPHI), YaThl,
BH/IE0-KOH(EPEHIINH U JIP.) WIH OTIO0KEHHOTO BpEMEHH (CHCTeMa TucTaHIiorHoro o6ydenus Moodle, MSOffice365, hopymsr,
JJIEKTPOHHAS [10YTa U Jp.).

[pu 0Oy4eHun JIUI ¢ OTpaHHIEHHBIMU BO3MOKHOCTSIMH 3I0POBbBS JIEKTPOHHOE 00YUEeHHUE, TUCTAaHIMOHHBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH NIPeJyCMaTPUBAIOT BO3MOXKHOCTD IIpHeMa-niepejaul HH(GOPMAIK B JOCTYIHBIX I HUX (hopMax.

Peanu3zanust JUCIUILTHHBI ¢ IPUMEHEHHEM DIIEKTPOHHOTO 00yYEeHHS, TUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOIOTHIT (1anee — D0,
J1OT) ocymectBiseTcs Ha ocHOBaHUU «[1o10XKeHUS 0 pealu3aluy OCHOBHBIX U JIONOIHUTEIBHBIX 00pa30BaTeNbHbIX IIPOrPaMM ¢
MPUMEHEHUEM 3JIEKTPOHHOTO 00yJIeHHs 1 AUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOTHH B (herepalbHOM rocy1apCTBEHHOM
010/DKETHOM 00pa30BaTEIbHOM YUPEXKICHUH BhICIIEr0 00pa3oBaHus «HeIsiOMHCKUM TrocyJapCTBEHHBIN YHUBEPCUTETY, «IlosoxKeHus
0 TIOPSIKE 3aUeTa 00YJaroIIMMHUCS 10 OCHOBHBIM NpodeccHoHaTBHBIM 00pa30BaTeIbHBIM IIPOTpaMMaM BBICILIETO 00pa30BaHUS B
OI'BOY BO «Yenl'Y» pe3yabTaToB OCBOCHUS B OPraHU3aLUX, OCYLIECTBILIIONINX 00pa30BaTeIbHYIO IESITeIbHOCTh, YUeOHbBIX
IPEIMETOB, KYPCOB, TUCIUIUINH (MOIyJIel), IPaKTHK, JOTIOJHUTENBHBIX 00pa30BaTeIbHBIX IIPOrPaMMy ITOCPEICTBOM IIEKTPOHHOM
uHpopmarronHo-o6paszoBarensHoi cpeasl PI'BOY BO «Henl V». B uckitountenbHbIx ciydasx (Gopc-Maxop U T.11.) IpU
peanu3zaiuu 00pa3oBaTeNibHON AeaTenbHOCTH ¢ puMeHeHrneM D0, JIOT MoryT npuMeHsATh KOMIIOHEHTBI, HE BXOIAIINE B IEPEYCHb
JIEKTPOHHON MH(POPMAIIMOHHO- 00pa30BaTeIbHON Cpebl.

10. CHIEIIMAJIBHBIE YCJIOBUSI OCBOEHUSA JUCHUIIIMHBI OBYYAIOIIUMUCSH C HTHBAJIMJHOCTBIO N
OI'PAHMYEHHBIMHA BO3MOXHOCTSAMMU 31I0POBbA

OcBoeHUE NUCLUIIMHBI HHBAIHIAMY U JIULAMHU C OIPAHUYEHHBIMU BO3MOXKHOCTSIMU 3J0POBbsI OCYILECTBIISETCS € UCIOIb30BaHUEM
CHELHATbHBIX TEXHUYECKUX CPEICTB M HMHGOPMAIMOHHBIX TEXHOJOTUH, MpenocTaBisieMbIX PecypCHBIM y4eOHO-METOANYECKUM
HEHTPOM II0 OOYYEHHWI0 WHBAIUIOB W JMI[ C OTPAaHHYCHHBIMH BO3MOXKHOCTSMH 3m0poBbi Yenl'V mo 3ampocy oOydwaromerocs
(MOOMIIBbHBIE CHEIMAIbHbIE TEXHUYECKUE CPEACTBA [UIS JIUI C HApyLICHUAMH 3pEHUS M C HapyIIEHHeM CJIyXa, aCCUCTHUBHBIC
HH(POPMAIOHHBIE TEXHOIOTHH).

IMpu HeoOxomuMocTH Ui OOYdAIOIIMXCS C HapyIICHMAMH 3peHUS Ha pabouynmx MecTax AJIsl NPOBEJICHUS NPAKTUUECKUX WM
71abOpaTOPHBIX 3aHATHH yCTaHABIMBAETCSA CIICNHANTBHOE NMPOrpaMMHOE obecnedeHHe (IporpaMMa pedeBOil HaBHTAIMH, PEUeBhHIC
CHHTE3aTOPbI, SKPAHHBIE JIYIIBI).

B yueOHble aynuropuu obecreunBaeTcss OeCIPENnITCTBEHHBI 10CTyN I 00y4aromuXcsl ¢ MHBAIUIHOCTBIO U C OIPAaHUYEHHBIMH
BO3MOKHOCTSIMH 30POBbs. B kaxknoil ayautopuy, rae o0y4aroTcst MHBAJIUIBI U JMIA C OTPAHUYCHHBIMHA BO3MOKHOCTSIMH 3[J0POBbS,
IpeyCMaTPUBAETCSI COOTBETCTBYIOLIEE KOMUUECTBO MECT Ul OOYUaIOMIUXCS ¢ YU€TOM HapYIIEHHUI UX 310POBbS.

Jlns ocBoeHMs TMCUMIUIMHBI MHBAJIMAAM U JIMLIAM C OTPaHMUYEHHBIMU BO3MOXHOCTSAMHU 3/J0POBbs IPEOCTABISETCS JOCTYI K I€4aTHBIM
UCTOYHMKAM, UMEIOIUMCS B HayuHoll 6ubmuorexe Yenl'V, ¢ moMouipio crelUaNbHbIX TEXHUUECKUX CPEICTB; AOCTYI € IOMOLIBIO
CHELHATbHBIX TEXHHYECKUX M MPOTPAMMHBIX CPEACTB K 3JIEKTPOHHBIM HCTOYHHMKAM, MPEJCTABICHHBIM B (hopMe SIEKTPOHHOTO
JOKyMeHTa B (poHIe HaydHOH Oubimorexu Yenl'Y miu 31eKTpOHHO-OUOINOTEUHBIX CHCTEMAX.

VYueOHO-MeToANYECKHE MaTepHaibl Ul 00YyJaroNMXCs U3 YKCJIa MHBAIUIOB U JIUI ¢ OTPAHUYEHHBIMH BO3MOXKHOCTSMH 310POBBSI
IPEeOCTABISIIOTCS B JOpMax, alallTUPOBAHHBIX K OTPAHUYEHUSM UX 310POBbSI U OCOOEHHOCTSIM BOCIIPUATHS HHGOPMALIUY.

JI71 ”HBaNIMIOB | JIUI ¢ OTPAHMYEHHBIMH BO3MOXHOCTSIMU 3/10POBbSI OCBOCHHE TUCLUIIMHBI MOXKET ObITh YaCTUYHO WU TTOJTHOCTHIO
OCYLIECTBIIEHO C UCIOIb30BAaHUEM AUCTAHLIUOHHBIX 00Pa30BaTEIbHBIX TEXHOIOIH.

Ilpn mpoBeneHWM NPOMEXYTOUHOH AaTTECTAMM IO AUCHUIUIMHE OOYYalOIMMCS C WHBAJIMAHOCTBIO M C OrPaHWYEHHBIMHU
BO3MOXKHOCTSIMH 3JI0pOBBsI 00€CTIeUHBaeTCs 110 MX 3asBICHHIO MIPEAOCTABICHIE B JOCTYIHO (hopMe B 3aBHCHMOCTH OT HX

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUs

«UensOunckuit rocynapcrsenHslil yausepeurer» (PI'bOY BO «Henl'V»)

Pabouas nmporpamMa TUCHUIUTHHBI "BeKTOPHBIN U TEH30pHBIN aHAIN3" TI0 HAIIPABJICHHUIO MOATOTOBKH (CTIELIMAIbHOCTH)
24.03.03 "bamnmmcTHKa M THIPOa’poarHaMHKa" HanpaslieHHOCTH (Ipodiio) bammicTuka 1 rupoa’pouHaMiKa ctp. 10
OI'BOY BO «Henl'V»

WHIUBUAYAIbHBIX OCOOCHHOCTEH HMHCTPYKIMH O TOPSJAKE IMPOBEICHUS MPOMEXKYTOYHOH ATTECTAllMH, OLCHOYHBIX CPEICTB H
BO3MOXXHOCTH OTBETOB Ha 3a/aHus (MMCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIbBIOTEpE, MUCbMEHHO MipudToM bBpaiins, c
UCTIONIb30BAHUEM YCITYT aCCUCTEHTA, YCTHO).

Ipu mpoBeeHNH MPOLEAYPHI OLCHHUBAHUS PE3YIIbTATOB O0yYIEHHS HHBAIHM/IOB H JIHI] C OPAaHHYCHHBIMUA BO3MOXKHOCTSIMHU 30POBbBS
MpeyCcMaTpUBACTCsI HCIOIb30BaHUE NPeocTaBiIeHHBIX YenlY win coOCTBEHHBIX TEXHUUECKHUX CPENICTB, HEOOXOAMMBIX UM B CBS3H C
MX UHIUBUAYaJIbHBIMH OCOOCHHOCTSMH. [Ipu HEOOXOJUMOCTH WHBAJIUAAM H JHMIAM C OTPAHUYCHHBIMH BO3MOXKHOCTSMH 3I0POBBSI
MPEIOCTaBIISICTCS AOMOJIHUTEIBHOE BPEMs [UIs IIOArOTOBKH OTBETa HA 3a[JaHUsI, POLEAypa OLCHUBAHUS PE3yJIbTATOB 00yUICHHS MO
JICITUIUTHHE MOYKET MTPOBOJIUTHCS B HECKOJIBKO 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.



24.03.03 banaucruka u ruapoaspoauHamuka, Hanpasiaennocts (mpogpuin) banaucruka u
rugpoa’poguHamuka, @OC BekTopHblii ¥ TeH30pHBII aHaau3, 2026 r.H., ouHast popma o0ydeHuUs.

DoH/T OLIEHOYHBIX CPEICTB JUCHUILIUHBI (MOIYJIs) 0100peH U PEKOMEH/I0BaH:
ITpopexrop o y4eOHoi pabote yrBepxkaeHo 27.02.26 A.A. Canamaros

Y4eHbsIM cOBETOM (hU3NIECKOTO aKyabTeTa

ITporokon 3aceqanust Ne 05 ot 26.02.2026

[Ipencenarens YueHOro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun

3aceualmeM Ka(l)e[lpbl BBIYMCJIUTEILHOH MEXaHUKHU H ](lH(l)OpMaIII/IOHHle TEeXHOJIOTHH

[Tporokon 3aceqanust Ne 6 ot 15.01.2026

3aBenyromui kapenpoi COIIaCOBaHO M.B. Ilnexanosa

ABTOD (COCTaBUTEIIH) E.M. Nx6epneera

CTpykTypa (pOHI0B OLIEHOUYHBIX CPeACTB cOOTBeTCTBYET NpuKka3y pekropa ®I'BOY BO «Yeal 'V»
ot 27 ceHtsaops 2022 Ne573-1



