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1. HEJIX OCBOEHUMA JTUCHUIIINHBI

JucuumuinHa npeHa3HaveHa Uil OCBOCHUS CTYJICHTaMH TEOPHH U IIPAKTUKU BEKTOPHOT'O U TEH30PHOT'O aHAJIN3a, HEOOXOIUMBIX IS
WCTIONB30BAHMUS B PA3INYHBIX Kypcax (GM3UKNA U MaTEMAaTHKU.

L[eJ'IL JACHUILTMHBI — HU3JIOKUTHh OCHOBBI BEKTOPHOT'O M TCH30PHOI'O aHa/IM3a Ha COBPEMCHHOM SA3BIKC U B TOCTATOYHO ITOJTHOM 00BEMme.

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 IOJIb30BATHCA MOJTYYCHHBIMY 3HAHUAMHU — NJOKA3bIBATh TCOPEMBI, YCTAHABJIMBATH CBA3U MEXKAY PA3JINYHBIMU IIOHATUAMHU U C
Apyrumu o0JacTIMu MaTCMaTUuKU,

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

¢ HAY4YUTh pCIIaTh 3aJa4y U YHPAXKXKHCHUS, UCTIOJIb3YS ONIPEACIICHUS, TCOPEMBI U TECXHUYCCKNEC HpI/IéMLI;

¢ I[TIOKa3aTb BO3MOKHBIC IMTPUIIOKCHUS TOJTYICHHBIX 3HAHHUH B Pa3IMYHbIX o0acTsx.

PeSyJILTaTLI 06yquH;1 JUCHUILNIMHE HAITPABJICHBI HA JOCTHKCHUEC NMHIUKATOPOB:

OIIK-1.1. O6nanaer 6a30BBIMH 3HAHHUSMH, TOJYICHHBIMHU B 001aCTH (PU3UKO-MATEMAaTHUYECKUX U (W) €CTECTBEHHBIX HAYK;

OIIK-1.2. JIleMOHCTpHpYET YMEHHUE pemarhb 3a1a4u, GopMyJIupyeMble B paMKax (U3NKO-MaTEeMaTHUECKUX U (HJTH) €CTECTBEHHBIX
HayK;

OIIK-1.3. ViMeeT HaBBIKK MCIIOJIH30BAHUS OCHOBHBIX MOHATHH, 3aKOHOB (DU3UKO-MATEMAaTHUECKUX U (M) ECTECTBEHHBIX HAYK JUIS
pelienus 3a1a4 NIpohecCUOHANBHON NeITeIbHOCTH.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OIIOII

Huka (pazgen) OIIOIT: b1.0.04

2.1 TpeGoBaHuUsl K NpeIBAPUTEIBLHOM NOAT0TOBKE 00y4aloLIerocs:

JIiist ycBOGHUS TUCUMIUIMHBI 00y4aeMbIi TOJDKEH 00J1aaTh 0a30BOi MaTeMaTHUECKON NMOJATOTOBKOW, HABBIKAMU PELICHHS
CTaHJAPTHBIX 3a/1a4 U BJIQJICTh OCHOBHBIMH MOHATHSIMU B paAMKaX YHUBEPCHUTETCKOTO Kypca ISl CTYICHTOB-(HU3UKOB CIICAYIOIINX
JTUCHMILINH:

MaremMaTudecKnil aHaIu3

JIuneiinas anreGpa

2.2 JIncuuMnIuHbI U MPAKTUKH, JI51 KOTOPHIX 0CBOEHHE TAHHOH JUCUHUIIUHBI (MOIYJIs1) HEOOX0IMMO KaK MpealIecTByOIIee:

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

TeopeTrnueckas MEXaHUKa

MexaHuKa CIUIOIIHBIX CPEJ

3. KOMIIETEHLIM OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIATITAHBI
(MOJYJIST)

OIIK-1: Cnoco0eH NnpuMeHATH 6a30Bble 3HAHUSA B 00J1aCTH (PU3NKO-MaTeMaTHYeCKHX U (MJIM) eCTeCTBEHHBIX HayK B cepe
cBoeii mpogeccHOHATBLHOI 1esITeILHOCTH;

3HaTh:

Jns noctmkenus OITK-1.1: ¢ cBo¥icTBa pa3nuyHBIX KPUBOJIMHEHHBIX KOOPIMHATHBIX CHCTEM; * CBOMCTBA JIOKAJIILHOTO 0azuca
KPHUBOJIMHEHHON CUCTEMBI KOOPJMHAT; * OLpe/Ie/IeHHEe TeH30pa U OCHOBHBIE OIlEpallil TE€H30PHOMU anreOpel; *  AuddepeHInanbHble
orepali BEKTOPHOTO aHaN3a B KPUBOJIMHEHHBIX M IEKapTOBBIX KoopanHartax, div, grad, rot; «  dbopmynsl Ctokca u
Ocrtporpazackoro-I'aycca, MX CKaJsIpHYIO U BEKTOPHYIO BEPCHH;

YMeTh:

Jns noctmxenus OIIK-1.2: OTIpEAENIATH KOMIIOHEHTHI BEKTOPOB JIOKAJIBHOTO 0a3nca B 110001 TOUKEe KPUBOJIMHEHHON CHCTEMBI
KOOPJMHAT; * HAXOAUTbh KOMIIOHEHTHI TEH30pa [IEPBOrO U BTOPOTO PAHTra IIpU NPeoOpa30BaHUU KOOPIUHAT; ¢ BbIIOIHAThH
peoOpa30BaHus TEH30POB M TEH30PHBIX BEIPAXKEHUH; * PACKPLITH HOBTOPHYIO ONIEPALIUIO TEOPHH MO /ISl IPOU3BOJIBHBIX CKAJISPHBIX
U BEKTOPHBIX II0JIEH B 1€KapTOBOM CUCTEME KOOPAUHAT

Baagertn:
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IIJ'I?{ JOCTHXKCHUA OIIK-1.3: HaBBIKAMH peuieHus NMpUKIAJHBIX 3a/1a4 Ha OCHOBE CTaHAAPTHBIX 3aJa4 BEKTOPHOI'O U TEH30PHOTO

aHaJIu3a.

B pe3yabTaTe 0CBOCHUA AUCHHUIIIMHBI 06yqam1um”4ca HOJIZKEH

3.1|3nare:

3.1.1 CBOMCTBa Pa3sInIHbIX KpHBOJ’IHHefIHI:IX KOOPANHATHBIX CUCTEM;

312

* CBOICTBA JIOKAJIBHOrO 0a3uca KpPIBOJ'IPIHeﬁHOﬁ CHUCTEMBI KOOPpAUHAT,

3.1.3|* onpeneneHune TEH30pa ¥ OCHOBHBIC ONEPALIUM  TEH30PHOM anreOpsl;

3.14

* nuddepeHImanbHbIe ONMepalii BEKTOPHOTO aHAIN3a B KPHBOJIMHEHHBIX U ICKaPTOBBIX KoopauHaTax, div, grad, rot;

3.15

* opmynsl Crokca u OcTporpajckoro-I'aycca, UX CKaJSIpHYIO U BEKTOPHYIO BEpCHU;

3.1.6

3.2|Ymeth:

3.2.1|

OTIpEAeNATh KOMIIOHEHTHI BEKTOPOB JIOKATBHOTO 0a3uca B TF000H TOUKEe KPUBOJIMHEWHON CHCTEMBI KOOPIMHAT;

3.2.2|* HaX0UTh KOMIIOHEHTHI TEH30Pa IIEPBOr0 ¥ BTOPOTO paHra IpH NpeoOpa3oBaHUM KOOPAUHAT;

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

3.24
cUcTeMe KOOpIUHAT

* PacKpBITh IIOBTOPHYIO ONEPALUIO TEOPUH OIS JUIS IPOU3BOJIBHBIX CKASIPHBIX U BEKTOPHBIX TI0JIEH B IEKapTOBOM

3.3|Baagern:

3.3.1 peUICHUA MIPUKIIAAHBIX 3a/la4 Ha OCHOBC CTaHAAPTHBIX 3a/lad BEKTOPHOT'O XU TCH30PHOI'O aHaJIn3a.

4. ObFBEM JJUCIIMITJIMHBI (MOAY JI5I)

Obwasn TpyaoemMKocTb 23ET

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

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 pa3iesioB U TeM /BUjA 3aHATHUSI/ Cemectp | YacoB Jlutepatypa
3aHATHS [ Kvpe
Pa3nen 1. Onpenenenue TeH30pa U onepauuy TEH30PHOI ajredpsl.

11 Brenenne B Ten3opHbIi aHanmm3. OCHOBHEIE 3a/1a4M TEH30PHOTO UCUUCIICHUSI. 2 1 JIT.1J12.1 J12.2
JlokanbHblit 0a3uc KpUBOIMHEHHOH cHcTeMbl KOopAuHAT. KoBapuaHTHbIE U 0192
KOHTpaBapHaHTHbIE KOMIIOHEHTHI BeKTopa. /JIex/

1.2 IIpeobpa3oBanue 6a3uca ¥ KOMIIOHEHT BEKTOPa IPH MPeoOpa3oBaHUH 2 1 JI1.1J12.1 J12.2
koopauHar. /JIex/ D1 54

1.3 Onpezenenue TeH30pa MPOM3BOJIBHOTO paHra u crpoeHus. OpToroHasabHbIe 2 1 JIT.1J12.1 J12.2
ad¢unHBIC IpeoOpazoBanus. [lexapToB TeH30p. /JIek/ 2192

1.4 TeH30pbl B MAaTPUUHOM U JUaJHOM BUJE. ENMHUYHBIN 1eKkapTOB TEH30D 2 1 JI1.1J12.1 J12.2
BTOPOTO paHra ¥ albTePHUPYIOLINI TEH30p TpeThero panra. /JIek/ 33 54

15 WunexcHas popma 3amucu TeH3opa. Onepanun TeH30pHOH anreOpsl. /JIex/ 2 1 JI.1J12.1 J12.2

21932

1.6 CMer1aHHbII TEH30p BTOPOTO paHra Kak JIMHEeHHBbII onepaTop. Marpuna 2 1 JI1.1J12.1 J12.2
JHMHEHHOTOo omepaTopa. /JIex/ 21 54

1.7 DneMeHTHI BeKTOpHOTO aHanmm3a. /Cp/ 2 2 JI.1J12.1 J12.2

313354
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1.8 WnnexcHble 0003HaueHus TeH30poB. /Cp/ 2 2 JI1.1J12.1 J12.2

21323354

1.9 JlokanbHblil 6a3uc KpUBOIMHENHOI cucTeMbl koopauHart. /Cp/ 2 2 JI1.1J12.1 J12.2

D192
1.10 [KoBapuaHTHBIC U KOHTpaBapHaHTHbIC KOMIIOHEHTHI BekTopa. /Cp/ 2 2 JI.1J12.1 J12.2
0254
1.11 |Omnpenenenue Tensopa. /Cp/ 2 2 JI1.1J12.1 J12.2
213254
1.12  |(Omneparuu TeH30pHO#t anre6psl. /Cp/ 2 15 JI.1J12.1 J12.2
013254
1.13  |KourponbHas pabota: TeH3opHbIi aHamm3. /JIex/ 2 1 J1.1J12.2
22 D4
Paznen 2. IuddepeHuupyemble cKaJsipHble H BeKTOPHBIE 1015

2.1 VuBapuaHThl TMHEHHOTO OMepaTopa, TUBEPTEHIIHUS U POTOP JTHHEHHOTO 2 1 JI.1J12.1 J12.2
oneparopa. /Jlex/ 32

2.2 JluBepreHuus ¥ poTop JMHEHHOTO olepaTopa B OpTOHOPMUPOBAHHOM 0Oasuce. 2 1 JI1.1J12.1 J12.2
/JTex/

2.3 HOuddepenupyemoe ckansproe moe. [Ipor3BoHAS IO HAIIPABICHUIO U 2 1 JI.1J12.1 J12.2
IPaJveHT CKAISPHOTO 1ods. /Jlex/ 32

2.4 Juddepenupyemoe BexkTopHoe 1mode. [Ipon3BoaHas M0 HalpaBICHUIO, 2 1 JI1.1J12.1 J12.2
JUBEPTEHIIMS U POTOP BEKTOPHOTO 1oL, /JIek/

25 IIpou3BoHAs BEKTOPHOT'O TOJIS 110 HANIPABJICHUIO B OPTOHOPMHPOBaHHOM 2 1 JI.1J12.1 J12.2
6azuce. /JIex/

2.6 JuddepenimanbHpie onepanny rpaaleHT, AMBEPreHINsS 1 POTOP B 2 1 JI.1J12.1 J12.2
KPHUBOJIHMHEHHBIX KoopauHaTtax. /JIex/

2.7 Juddepennpanbapie onepanuu: rpaueHT, JUBEPIreHIIUs H POTOP 2 3,3 JI1.1J12.1 J12.2
B JIEKapPTOBOU CUCTEMe KOOPIUHAT. 2192293 54
/Cp/

2.8 JuddepennyansHble onepanuy: rpaJieHT, TUBEPreHIus 1 pOTop 2 2,5 JI1.1J12.1 J12.2
B KPUBOJIMHEHHOM cucTeMe koopauHar. /Cp/ D103253 54
Pa3znes 3. OcHOBHbIE ONepalUH BEKTOPHOI0 aHAJIM3A

3.1 Ormeparop ["ammmsToHa. CUMBONMYECKas! 3aIMCh OTIEpaIiil TPaTueHT, 2 1 JIT.1J12.1 J12.2
nuBepreHuus u porop. IloBTopHble onepanuu Teopuu mous. /JIex/ 93

3.2 JuddepenupmanbHpie onepauny rpaJueHT, AMBEPreHIus 1 pOTop B 2 1 JIT.1J12.1 J12.2
KPHUBOJIMHEHHBIX KOOpauHaTax. /JIex/ 24

3.3 Omnepatop ['amunbsToHa /TIp/ 2 2 JI.1J12.1 J12.2

01323354

3.4 Huddepenuuansupie oneparopst /TIp/ 2 2 JI1.1J12.1 J12.2

D1 D4
35 Konrtponbnas padota: Tenzopusiit ananus /TIp/ 2 2 JI.1J12.1 J12.2
0103254
Pazgen 4. ®opmyasl I'puna, I'aycca-Octporpaack u Ctokca
4.1 Teopema I"aycca-Octporpaackoro. /JIex/ 2 1 JI1.1J12.1 J12.2
24
4.2 Teopema I'puna u Teopema Crokca. /JIex/ 2 1 JI.1J12.1 J12.2
4.3 Beruncnenne notoka /TIp/ 2 2 JI.1J12.1 J12.2
23 D4
4.4 Juseprennus BektopHoro most /Ilp/ 2 2 JI1.1J12.2
93 54

4.5 Teopema ["aycca-Octporpanckoro. BeipaskeHne nuBepreHIy 4yepes noTok. 2 2 JI.1J12.1 J12.2
Mp/ 23 D4

4.6 CouleHOMIANIbHBIC BEKTOPHBIC MOt U uX npu3Haku /T1p/ 2 2 JIT.1J12.1 JI2.2

01092
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4.7 Potop BexTopHoro noiust. Teopema Ctokca. I[loTeHIMaIbHbIE BEKTOPHBIE OIS 2 2 JI1.1J12.1 J12.2
Mp/ 33
4.8 KontponbHas pabora: ®opmyns! ['puna, Crokca /I1p/ 2 2 JI1.1J12.1 J12.2
32 54
Pa3zpen 5. DiieMeHTBbI TeOpHH TPy
5.1 O0061eHue Ha 00bEKTHI IPOU3BOJILHON IPUPOABL. DJIEMEHTHI TEOPUH IPYIIIL. 2 1 JI1.1J12.1 J12.2
/JTex/ 54
5.2 B pamkax caMoCTOSATENBHON pabOThI CTYACHT JIOJDKEH 3aKPEIUTh OCHOBHBIC 2 18,5 JI.1J12.1 J12.2
HOHSATUS U pa300paTh mpuMepsl k HUM. FiMenHo: OnpesiesieHue rpyIbl. 01323354
I'pynmossie akcnomsl. Kommyratusablie rpymmsl. [loarpynmer. Koneunsie u
HEIPEPBIBHBIC TPYIIIEI, CMENIaHHBIC TPYIIEL. [TopsoK KOHCUHOH
rpymisl. KoMnakTHBIE HeTlpephIBHBIE TPYNNEL. [IpuMeps! rpyrm:
BeKTOpHEIE IPOCTPAHCTBA, 00Imas JuHeitHas rpynmna GL(n), yaurapHas rpymmna
U(n), yaurapuas yauMoxyisipraas rpymma SU(n), rpynma Bparenunii O , monHast
opToroHainbHas rpymnmna O3, rpynna IBIKSHUH eBKJINI0BA IPOCTPAHCTBA,
TpyIIna TPAHCISILUN KPUCTATIMYECKON peleTKH, CUMMeTpUYecKas Ipymnma
n-oii crenenu Pn (rpymma nepecTaHoBOK), TOUCUHBIE MPYIITBl cuMMeTpu. /Cp/
Pa3nen 6. Unas konTakTHasi padoTa
6.1 MuauBuayanbHble KOHCYIBTAIMH, TEKYIUi KOHTpOJb /VIKP/ 2 0,2 JI1.1J12.2

6. POHJI OHEHOYHBIX CPEJICTB

6.1. IlepeyeHb BUIOB OLICHOYHBIX CPEACTB

1. KouTponbHas paboTa: TeH30pHbIN aHATH3
2. KontponeHas paborta: BexkTopHblil aHanu3
3. KonTponbHas padora: ®opmynsl ['puna, Ctokca

6.2. TunoBblie KOHTPOJIbHBIC 3aIaHUAA U HHBIC MaTePHUaAJIbI I Te]cymeifl aTrreCcranuu

TunoBsie 3axanus NpeACTAaBJIICHBI B IIPUJIOKECHUN

6.3. TunoBbIe KOHTPOJILHBIE BONPOCHI U 3a/1aHUS /ISl IPOMEKYTOUHOMH aTTecTauun

Tunossle 3a1aHKUS NPEACTABICHBI B TIPHUIIOKCHHUH,
Bomnpocsr k 3adery:

1. IIpenen BeKTOpHOH GYHKIUY CKATSIPHOTO IEPEMEHHOTO0, opMabHbIe CBOMCTBA. HenmpepbIBHOCTE BEKTOPHOI (YHKIIUH CKAJIIPHOTO
HEPEMEHHOTO.

2. ITpousBoaHas BEKTOPHOH (DYHKIIMU CKAJIIPHOTO IEPEMEHHOT0, BRIpa)KeHUE B KOOpAnHaTax. CBOHCTBA IPOU3BOIHOI.

3. F'omorpad. I"'eomeTpuueckuit cMBICIT IPOU3BOHON BEKTOPHON (DYHKINH CKAIAPHOTO TIEPEMEHHOTO.

4. IlonsTHe rnankoi perynsapHoi kpuBoi. yinHa nyru kpuBoil. [IMHa AyTru Kak HaTypaibHbli apameTp. IIpon3BoaHas BEKTOpHOU
(YHKIMHN 110 HATYpaTbHOMY TTapaMeTpy.

5. BexropHas ¢yHKINA ABYX CKaJIPHBIX apryMeHTOB. YacTHbIE Ipou3BOAHbBIE. [I0BEpXHOCTE U (OPMBI €€ 3a/JaHusl. DIIEMEHTHI

g hepeHIanbHON reoMeTPHH TOBEPXHOCTH: HOPMAJIN U KacaTeIbHbIe K MOBEpXHOCTH. [lepBast kBagpaTndHas popMa HOBEPXHOCTH
U €€ IPUMEHEHHE.

6. CxarmsipHoe none. [ToBepXHOCTH ¥ IMHUU YPOBHS cKansipHoro noist. JuddepeHunpyeMocTs CKaIsipHOTO MO, TPaJHeHT.

7. IIpou3BoaHas CKaIsIpHOIro IOJIA 110 HampasieHHto. CBA3b IPaJleHTa ¢ IIPOU3BOAHOM 10 HAIIPABJIECHUIO.

8. AnreOpandeckue ¥ reoMeTpHUECKUe CBOHCTBA rpalieHTa. Brruucienus rpagueHTa 1 IpOu3BOJHON 110 HANPaBICHHUIO B
koopauHarax. CucreMa 0603HaueHu I'aMunpTOHAa.

9. Bekropnoe none. J{udpepeHumpyeMocTb BEKTOPHOTO 1oJisi, nuddepeHnanbHblii oneparop. Marpuia quddepeHnnaisHOro
ornepaTopa B I€KapTOBBIX KOOpAUHAaTaX. IIpou3BoHAsS BEKTOPHOIO MOJIS 10 HAIIPABJICHUIO.

10. JluBepreHiust BEKTOPHOTO I10JIsI, CBOWCTBA, BRIYHCIEHHE B KoopanHaTax. [IoTOK BEeKTOPHOTO MOJIs uepe3 MoBEepXHOCTh. Teopema
I'aycca-Octporpanckoro. Beipaxenue queprenuuy uepes notok. ConeHouganbHble BEKTOPHOTO MOJIS U UX MPU3HAKU.

11. PoTop BEKTOPHOTO M0JIs, €ro BhIpaXKEHUE B AEKaPTOBBIX KOOPAMHATAX U uepe3 raMuiIbToHuaH. dopMalbHbIE CBOMCTBA poTOpa.
Teopema Ctokca.

12. TloreHnManbHble BEKTOPHBIE OIS PaznuyHble NpU3HAKU MOTEHIUAIBHOCTH.

13. HexkoTopsle (hopMyJIbl BEKTOPHOTO aHAIN3a: AUBEPIEHLUS U POTOP BEKTOPHOI'O IPOU3BEICHUS BEKTOPHBIX HOJNEH.

14. Hekotopsie (popMyJibl BEKTOPHOTO aHAJIN3A: TPAIHEHT CKaJSIPHOTO MPOU3BEACHUS BEKTOPHBIX MOJICH.
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15. Beluucnenue JWUBCPIreHI NN, pOTOPA U I'paJUCHTA B KpHBOJ'IHHefIHBIX OPTOTOHAJIbHBIX CUCTEMaxX KOOPpAUHAT.

6.4. Kputepuu oneHuBaHus

BaIbHO-pEHTHHIOBasE CHCTEMa OL[CHKHU 3HAHUI CTY/ICHTa MO TUCIUIUIMHE BRICTPAUBACTCS HA OCHOBE 0OAJlIIOBO# OIICHKH Pa3IUIHBIX
(GOpM IeSITeIEHOCTH CTYAEHTOB. J[JIs OIIeHKH 3a4eTa CyMMHUPYIOTCS 0aJlIbl ceMeCTpa U KOHTPOJILHOM 3a4eTHON paboTHI.

Ha 3aueTe BBIaeTCs 3a4eTHas paborta U3 5 3a/a4, B3AThIX U3 BAPUAHTOB KOHTPOJIBHBIX Pa0OT, KX 10 3aJaHIe OI[CHUBACTCS B 8
6amnoB. Kpome TOro, BEIIAETCS OJIMH TEOPETHUECKUIT BOIIPOC U3 CHHCKA BOIPOCOB. [lomydeHHbIe 6aIbl CyMMHPYIOTCS ¢ Oaniami,
MOJTYYSHHBIMH 32 MIPAKTHYCCKUE 3aHITUS U KOHTPOJIBHBIC paOOTHI. 3a4eT BBICTABISIETCS OT 75 OAJLIOB.

Ha xoHTponbHBIX paboTax Nel, 2 CTyneHTy mpejyiaraeTcsi peliuTh JABe 331a4r, Ha KOHTPOJIbHOU padoTte Ne3 - Tpu 3amaym.
KonTpomnbHas paboTa, BBIMOIHEHHAS CTYACHTOM, OLICHUBACTCS MO 8-MU OaJIbHOH LIKaJe, PyKOBOACTBYSICH MPH 3TOM CICIYIOIIUMU
KPHUTEPHAMHU:

CTyzeHT noJTy4aeT Ha KOHTPOJIBHBIX paboTax Nel, 2:

8 6aIoB, eciy MPaBUIIEHO U C MOSCHEHUSMH PELIeHEI JIBe 33/1a4H;

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

5 6aJuIoB, €CITU PEIICHBI TPH 337a4H, HO €CTh OUIMOKHY,

4 6asnoB, €CITH MPABUIIBHO U C TIOSICHEHUSIMU PEIICHBI IBE 3aa4H;

3 Gasuta, eCliu pelIeHbl IBE 3a1a4k, HO eCTh OLIMOKHY;

2 GaJuta, €ciIM pelIeHa O/IHa 3a/1a4a;

1 Gaxn, ecay YaCTUYHO pellieHa oHa 33/1a4a.

CTyZAeHT noiy4yaeT Ha KOHTPOJIbHOH pabote Ne3:

8 0aiIoB, eciM MPaBWIEHO U C MOSCHEHUSAMH PELIeHBI TPU 3a1a4H;

7 6aiIoB, eciH peleHbl TPH 33/1a4i, HO €CTh HECYIECTBEHHbIE OLIHOKH;

6 6aJyuIoB, €CITU PELICHBI TPH 3aJa4l, HO €CTh OUIMOKHY;

5 6aiIoB, eciy MPaBUIFHO H C MOSCHEHUSMH PEIICHEI JIBe 33/1a4H;

4 GaJuta, eciM peUIeHBI JABE 3aJaui, HO €CTh OLIHOKH;

3 Gata, eciti pelIeHa oJHa 3a/1a4a;

1-2 Gam, ecny YaCTUYHO pellieHa OJIHA 33/1a4a.

TeopeTuueckuit BONMPOC OLEHUBACTCS MAaKCHMYM Ha 3 Oaa mo CleAyroIeH mKaie:

3 6ana - TeopeTnueckoe coaepxKaHue Kypca OCBOSHO IIOJIHOCTBIO 0€3 po0eIoB MM B 11€10M, WK O0JblIel YacThio, HEOOXOJUMBbIE
MPaKTHIECKHE HABBIKK pabOTH C OCBOSHHBIM MaTepHAIOM c(hOPMHUPOBAHBI HIIM B OCHOBHOM C(hOPMHPOBAHBI, BCE WITM OOJBIIMHCTBO
MPEYyCMOTPEHHBIX paboyell mporpaMMoil yueOHBIX 3aJaHU BBITIOJIHEHBI, OT/ACIBHBIC 13 BBIIIOJIHEHHBIX 331aHUI COJEpKAT OIINOKH;
2 bayuta - TeopeTHuecKoe coiepkaHie Kypca OCBOCHO B LIEJIOM 0e3 Ipo0OeioB, He0OX0IMMbIE MTPAKTUYECKHE HABBIKK pabOTHI ¢
OCBOEHHBIM MaTEepPHaIOM B OCHOBHOM c(hOPMHPOBAHBI, MPETyCMOTPEHHBIE padoueil yaeOHOoH mporpaMMoi yaeOHbIe 3a1aHus
BBIIIOJIHEHBI C OTACIIBHBIMHA HCTOYHOCTAMHU, KAYCCTBO BBIIIOJIHCHUS 60J'II)H_II/IHCTB3. 3az[a1-11/1i/'1 OLICHCHO YHUCJIOM 63.J'IJ'IOB, 6HH3KHM K
MaKCUMYMY.

1 6ann - TeopeTnueckoe coepskaHue Kypca OCBOSHO OOJbINeil YacTbio, HO MPOOEIBI HE HOCAT CYIECTBEHHOTO XapaKTepa,
HEOOXOIUMBIE

3HaTh HEOOXOJUMBIIf MUHUMYM

MpaKTHIECKHE HABBIKKA pabOTHI C OCBOSHHBIM MAaTEPHAIIOM B OCHOBHOM c(h)OPMHUPOBAHBI, OOJIBITUHCTBO MPEAYCMOTPEHHBIX paboueit
y4eOHOI IporpaMMoi yueOHbBIX 3a/laHuil BBIIIOJIHEHbI, OT/AEIbHbIC U3 BBINOIHEHHBIX 3a1aHUH COepKaT OLIMOKH.

0 6amoB - Teoperryeckoe comepx aHue Kypca 0CBOCHO YaCTUYHO, HEOOXOANMbIE HABBIKH paboThl He ChOPMHUPOBAHBI HIIH
c(hOpMHUPOBaHbI OTAEIBHBIE U3 HUX, OONBIINHCTBO NPEJYCMOTPEHHBIX padoyel yueOHOH mporpaMMoii 3aiaHuii He BBIIOJIHEHO MO0
BBITIOJTHEHO € IPyOBIMH OIIMOKaMH, KAYECTBO MX BBIIIOJHEHHUS OIIEHEHO YUCIIOM 0ajuIoB, OIM3KUM K MUHIMYMY.

7. YHEBHO-METO/JMYECKOE I HTHOOPMAIIMOHHOE OBECIIEYEHWE JTUCHUIIJIMHBI (MOAY JIS)

7.1. PexoMeHnayeMas qutepaTtypa

7.1.1. OcHoBHast TUTEpPaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI1.1 |Bonkosa B. 1., 3akunsan|BexTopHblii 1 TeH30pHBIH aHaiu3: yueOHoe nocodue (Kype snekuuii) : [ CraBponons : OBC
P.T. Hampasnenue noarorosku 03.03.02 duzuka: kypc aekunit Cesepo-
(https://biblioclub.ru/index.php?page=book&id=712318) Kaskasckuit
DenepanbHbIil
YHUBEPCHTET
(CK®Y), 2022
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7.1.2. lonoTHUTEIbHASI JIUTEPATYpa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron| Pecypc
JI2.1 [Mak-Konnen A. /1., Brenenuve B TeH30pHBIN aHANN3: HaydHAs JIUTEPATYpa Mockaa : 9BC
Kopenes I'. B. (https://biblioclub.ru/index.php?page=book&id=116257) T'ocynapcTBeHHOE

W31aTeIbCTBO

¢usuxo-

MaTeMaTH4YeCKOi

nureparypsl, 1963

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

(CK®Y), 2018

7.2. IlepeyeHb pecypcoB HHGOPMANMOHHO-TeJ1eKOMMYHHKALUOHHOI ceTn ""MHTepHeT"

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

D2 |O6pa3oBaTebHBIN MaTeMaTHueckuii caiit  http://www.exponenta.ru/

33 |Caiit mo BbICIIeH MaTeMaTHKe Il 3209HUKOB U He Tonbko http://mathprofi.ru/

94 |Caiit matematuueckoro (pakynabrera Uenl'V http://www.math.csu.ru/? option=com_content&view=article&id=82&Itemid=73

7.3 Ilepeyenb nHGPpOPMANMOHHBIX TEXHOJIOTH A

7.3.1 [IporpaMmmHoOe oGecnieueHue

LMS Moodle

Adobe Reader

Open Project

OpenOffice

7.3.2 TIpodeccuonasibubie 6a3bl JAHHBIX H HHPOPMALMOHHO-CIIPABOYHbIE CHCTEMBbI

Scopus (https://www.scopus.com) Scopus : pedepatuBHas 6a3a nauubix / Elsevier BV. — URL: http://www.scopus.com/. — 3. anr. —
Pexxum nocrtyna: nns 3apeructpup. nosip3oBareneid Uenl'Y. — Teker : 31€KTpOHHBIN.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOYJIST)

Jlns peanuzanuu AUCUUILTAHBI HCHIOB3YIOTCS YUeOHBIC ayAUTOPUH ISl IIPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATHH
CEMHMHApPCKOTO TUIIA, TPYIIOBBIX U MHIUBHUYyaIbHBIX KOHCYJIbTAIMH, TEKYILEr0 KOHTPOJIS U IPOMEXYTOYHOM aTTeCTalny, a TaKKe
MTOMEIICHHS U1l CAMOCTOSITEIBHOW PabOTHI.

Jliis mpoBeieHNsl 3aHATUI IEKIMOHHOIO TUIIA NIPEJIaratoTcsi HA0OPbI JEMOHCTPALIMOHHOTO 000PYA0BAHUS U yu4eOHO- HATJISIHBIX
rocoOwuii: udpoBbie 00pa3zoBaTeNbHbIE PECYPChl (MYIBTUMEIUITHBIC MPE3CHTALMH 110 HEKOTOPBIM TEMaM JICKIHI ), pa3aIuyHble (HOPMbI
HarTS[IHOCTH (PUCYHKH, TaOJHUIBI, CXeMBI U T.11). [l IpOBeNeHHs 3aHATHH JIEKIHOHHOTO THIIA HCTIONB3yeTCs IEPEHOCHOE U / MIH
CTaLOHAPHOE MYyJIbTUMEIUNHHOE 000pyI0BaHUE (3KPaH, HOYTOYK, IPOEKTOP, KOJIOHKHU) B ayJUTOPHAX 1-TO U JIEKIMOHHOTO KOPIIyCOB
Yenl'V.

JInist ceMMHApCKUX 3aHIATHIH UCTIOIB3YIOTCS ayJUTOPHU OCHAILCHHBIE OOBIYHON TOCKOM, MapTaMH, IIEPEHOCHBIM MYJIbTUMEIHHHBIM U
ayanoo0opyaoBaHHEM (B cilyyae HEOOXOIUMOCTH).

ITomemnenus st CaMOCTOSATEIbHON pabOTHI: SMEKTPOHHbIN YNTANBHBIH 3a11 HayyHoU Onbmuorexu Yenl'V (aynuropus 206) ams
CaMOCTOSATEIBEHOH pabOTHI CTYIEHTA, OCHAIIICHHBIH ITIePCOHAILHEIMHI KOMITBIOTEPAMH, MYIbTUMEANIHOM anmapaTypoit. B aymuropusax
00eCIreyeH I0CTYI K pa3InYHON CIPaBOYHOM IUTepaType, SHIUKIONE UM, OUOIMOrpadHuecKUM U MOJTHOTEKCTOBBIM 0a3aM aHHbIX,
MH(POPMAIOHHBIM pecypcaM «HTepHeT».

9. METOAUYECKHUE YKA3AHUSA JJIA OBYYAIOIIUXCSA 11O OCBOEHHUIO JUCHUIIIMHBI (MOY JIS)

YueOHbIH Kypc CTPOUTCS TAKMM 00pa3oM, YTOOBI CHOCOOCTBOBATh CO3IAHUIO Y CTYACHTA MOHATHHHO-TEOPETHYECKOTO sapa U
Pa3BUTHIO MPAKTUYCCKOI'O HABbIKA PCIICHUA MaTCMAaTUICCKUX 3a1a4.

JIJ1st yCIIEIHOTO YCBOCHUSI MaTepralia CTyICHTY HEeOOXOIMMO MOIYYHTh OCTATOYHOE KOJIMYECTBO OAILIOB 110 ClIeAYIOmmM hopmam
00yueHHS:

1. JlekunonHast popma, KOTOpas IPEATIONIATaeT MOCEIICHHE  KOHCIIEKTHPOBAHKE JIEKIHi. JICKIIMOHHBIC 3aHATHSI MOTYT
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IIPOBOJIUTHCS  KaK B KJIacCH4YeCKO (hopMe, Iperoaraoliee ycTHOE U3I0)KEHUEe MaTepHuaa IperoiaBaTelleM U KOHCIIEKTUPOBaHUEM
Marepuaia CTyIeHTaM, Tak u popMe ceMHHapa, CTyAeHTaM MIpeJIaraeTcs COBMECTHOE PEIIEHHE TEOPETUIECKHX 3a1a4 IIPH
BO3MOKHOI momoIu npenogasarest. Kpome Toro, uacTs JIeKIuil CONPOBOKAASTCS HUHTEPAKTUBHBIMU MaTepHaIaMH AJIs Ty4IIero
MIOHMMAaHHUS TeOMETPUIECKOI MHTEpIpEeTalii MaTepraa.

2. IlpaxkTuueckye 3aHATUS IPEANOJIaraeT NOCEEHUe UX CTYIEHTOM, I0JIydeHHe 0aJlIoB 3a II0CEIaeMOCTh U BBINOJIHEHNUE
KOHTPOJIBHBIX Pa0OT.

CamocrosiTenpHas paboTa MpeAnonaraeT BHIIOJHEHHE JOMAIIHUX 33aHIH CTyAeHTOM. [ X BBHIIIOJIHEHHUS CTYIEHTY HEOOX0AUMO
UCIIOIb30BAHUE U U3YUSHHUE JINTEPATYPHI 110 33JJaHHOI TeME B JOIIOJIHEHUU K MaTepHaiaM IPaKTUUeCKUX 3aHATHH. JloMalHue paboThl
cozepkar oT 3 10 5 3aa4 1o 3a1aHHON TeMe. BriaaroTcs mocie KaKaoro MpakTHIeCKOro 3aHsITH. MaTtepuai Ka)XI0ro MPakTHIeCKOTo
3aHSATHS PEJICTABJICH B 3JIEKTPOHHOM BHJIE Ha caiiTe MareMaTnueckoro pakyiprera http://www.math.csu.ru u B Bue TBEpIbIX KOIIHIA,
KOTOPBIE CTYACHT MOKET HOIYIHTh IO JKEIAHHUIO.

B xo011e 0cBOEHMS AUCHUILIMHBI IPUMEHSIOTCA CleIyIolue HH()OpMalMOHHbIE TEXHOJIOTHHU:

1. CnaiioBbie PE3CHTAIMH JICKIIUH 110 HEKOTOPHIM TeMaM JUCIUIUIAHBI (TI0 YCMOTPEHHUIO TPENOaBaTelis, He MeHee 6 4acoB).

2. JlucTaHIMOHHBIE KOMIIBIOTEPHBIE TECTHI, pa3MeIlleHHbIe B IporpaMMHoil o6onouke MOODLE.

3. Opranu3zanus oHJIalH KOHCYJIbTAlNA U KOHCYJIBTAINH ¢ HCIOIb30BaHHEM JJIEKTPOHHOM OUTH H (JOPYMOB B COLMATIBHBIX CETSIX.
B ciydae mpumeHeHuUs pu 00y4eHUH AUCUUILTIHBL 3JIEKTPOHHOIO 00yUYEHUs, JUCTaHIIMOHHBIX 00pa30BaTeIbHBIX TEXHOIOT Ul
oOmmenne 00yJaromuXcs U MPenoaaBaTeNs OCYIIeCTBISIETCS B PEKIME peaJbHOTO BpeMeHH (OHNAH-IeKuy (BeOUHAPEI), YaTHl,
BHUJICO-KOH(EPEHIMHU U JIP.) WK OTIOKESHHOTO BPEMEHH (CHCTeMa JUCTaHIMOHHOro 00y4erus Moodle, MSOffice365, dhopymsr,
AJIEKTPOHHAS MTOYTA U JIP. ).

ITpu 00y4eHuH JIul ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBBSI JJIEKTPOHHOE 00YUCHHUE, AUCTAaHIIMOHHbIE 00pa30BaTe/bHbIe
TEXHOJIOTHH TIPEIyCMaTPUBAIOT BO3MOXKHOCTD IpHeMa-niepeadyl MHGOPMAIH B JOCTYITHBIX I HUX (hopMax.

Peanuzanyst AUCUUILIMHEI C IPUMEHEHUEM 3JIEKTPOHHOTO 00ydeHHs, TUCTaHIIMOHHBIX 00pa30BaTeNbHbIX TeXHOI0THi (nanee — D0,
JOT) ocyriecTBisieTcs Ha OCHOBaHUH «I10JI0KEHHS O peaii3aiiid OCHOBHBIX U JIOTIOMHUTEIBHBIX 00pa30BaTEeIbHBIX IPOTPAMM C
[IPUMEHEHUEM 3JIEKTPOHHOT0 00y4eHHs U AUCTAaHIIMOHHBIX 00Pa30BaTEeIbHBIX TEXHOJIOIUH B (helepalbHOM I'OCyJapCTBEHHOM
OIO/DKETHOM 00pa30BaTEIbHOM YUIPEkKISHUH BEICIIEro o0pa3zoBaHus «HemsIOMHCKUI TocyIapCTBEHHBIN YHUBEpCHTETY, «[lomosxeHus
0 HOpSJKE 3aueTa 00yJaroUIMMUCS 10 OCHOBHBIM IIpodeccroHaIbHBIM 00pa30BaTeNIbHBIM IIPOrpaMMaM BBICIIETO 00pa30BaHus B
®I'BOY BO «Uenl'Y» pe3yabTaToB OCBOCHHUS B OPraHU3AIHSIX, OCYIIECTBISIONIMX 00pa30BaTeIbHYIO ACATCIBHOCTD, YICOHBIX
[IPEIMETOB, KYPCOB, TUCIUIUINH (MOAYJel), IPAKTUK, JOIOJHUTEIbHBIX 00pa30BaTeIbHbIX IPOrPaMM» IOCPEICTBOM JIEKTPOHHOM
nHpopMaImoHHO-00pa3oBarenbHol cpenbl PTBOY BO «Uenl Vy». B uckimouurenbHbIx ciaydasx (popc-Maxkop U T.I1.) IPH
peanu3zanuu 00pa3oBaTesibHOU AesaTenbHOCTH ¢ npuMeHeHneM D0, JIOT MoryT npuMeHsTh KOMIIOHEHTBI, HE BXOISIINE B IEPEYCHb
AJIEKTPOHHON MH(POPMAIIMOHHO-00Pa30BaTEILHON CPEIIBI.

10. CHEIIMAJIBHBIE YCJIOBUA OCBOEHUA JUCHUIIIMHBI OBYYAIONIUMHUCH C HHBAJIMJHOCTBIO 1
OI'PAHMYEHHBIMHA BO3MOXHOCTSIMHU 31I0POBbSA

OcBoeHNE MTUCHUILTHHBI HHBATHIAMH W JHIIAMH C OTPAaHHIEHHBIMH BO3MOXHOCTSIMH 3JJ0POBBSI OCYIIECTBIIICTCS C HCIIOTb30BAaHUEM
CHELHATbHBIX TEXHUYECKUX CPEICTB M HMHGOPMALMOHHBIX TEXHOJOTHUH, HMpenocTaBiseMbIX PecypCHBIM y4eOHO-METOAUYECKUM
HEHTPOM II0 OOYYEHHWIO WHBAIUIOB W JMMI[ C OTPAaHHYCHHBIMH BO3MOXKHOCTSMH 3m0poBbi Yenl'V mo 3ampocy oOydwaromerocs
(MOOMIIBbHBIE CHIELMAIbHbIE TEXHUYECKHE CPEACTBA [UIS JIUI C HApYIICHUSMM 3PEHUs M C HApYLICHUEM CllyXa, acCUCTUBHBIE
MH(POPMAIIOHHBIE TEXHOJIOTHH).

IMpu HeoOXxomuMocTH Uil OOYHAIOIIMXCS C HapyIICHHSMH 3pEHHS Ha padodyuMx MecTax IJIsl MPOBENCHUS NPAKTHYECKHX HIH
11a00PaTOPHBIX 3aHATUI YCTaHABIMBACTCs CIIELMAIBLHOE IPOrpaMMHOE obecneueHue (IporpaMma pedeBOd HaBUIallUM, PEUEBbIE
CHHTE3aTOPbI, SKPaHHbIE JIYIIBI).

B yueOHble aynuropuu obecrieuuBaeTcss OECHPENATCTBEHHBIN AOCTYI A OOy4alOMUXCs ¢ MHBAIUIHOCTBIO U C OIPAHUYEHHBIMU
BO3MOKHOCTSIMH 30POBbs. B kaxknoil ayautopuy, rae o0y4aroTcst HHBAJIMIBI U JHIA ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 310POBBS,
IpeyCMaTPUBAETCSI COOTBETCTBYIOLIEE KOJIUUECTBO MECT Ul OOYUarOLMXCS C y4eTOM HapyLUIEHUH UX 3J0POBbSL.

J151s1 0CBOSHHMS AUCIMIUIMHBI MHBAJIMAM U JIUIAM C OTPaHUYCHHBIMHI BO3MOXKHOCTSMH 310POBbSI IPEIOCTABISACTCS AOCTYII K IEUYaTHBIM
UCTOYHMKAM, UMEIOLIUMCS B HayuHOl 6ubmuorexe Yenl'V, ¢ moMoLIbio CHENUANbHBIX TEXHUUECKUX CPEICTB; JOCTYII C IOMOMLIBIO
CIIENMANbHBIX TEXHHYECKHX M IMPOTPAMMHBIX CPEICTB K 3JICKTPOHHBIM HCTOYHHKAM, NPEACTABICHHBEIM B ()OpME SIEKTPOHHOTO
JIOKyMeHTa B (oHze HayyHoi 6ubnuotexu Yenl VY wiam »1eKTpOHHO-OMOIMOTEUHBIX CHCTEMAX.

VYueOHO-MeToAuuECKHE MaTepHaibl Ul 00y4arolUXCs U3 YMC/a UHBAIUAOB U JIUL C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU 3I0POBbS
MPEAOCTABISIIOTCS B opMax, alalTHPOBAHHBIX K OTPAHUYCHUSIM UX 30POBbSI U OCOOCHHOCTSIM BOCTIPUATHS HH(POPMALIHH.

JInst MHBANHMIOB U JIUII C OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI OCBOCHHE JUCIUIIIMHEI MOXKET OBITh YACTUYHO MITH HOJIHOCTBIO
OCYILECTBIIEHO C HCIOIb30BaHNEM AUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTHH.

© ®I'BOY BO «Henl'V»




MHMNHOBPHAYKU POCCUN
\)} DenepanbHOE rocyJapCcTBEHHOE OI0DKETHOE 00pa3oBaTeIbHOe
@ YUpEKIECHHUE BBICIIETO 00pa3oBaHUsL

«Uensabunckuii rocynapcrsennslii yausepeuret» (PI'bOY BO «Henl'Vy)

Pabouas nmporpamMa TUCHUIUTHHBI "BeKTOPHBIN U TEH30pHBIN aHAIN3" TI0 HAIIPABJICHHUIO MTOATOTOBKH (CTIELIMAIbHOCTH)

03.03.02 "duszuka" HampasienHocTd (npoduiio) Pusuka PI'BOY BO «Henl 'V crp. 10

IIpu mnpoBeneHWH NPOMEKYTOUHON AaTTeCTallMd MO JUCHUIUIMHE OOYYArOmMMCS C HWHBAJIUJAHOCTHIO U C OTrPaHHYCHHBIMH
BO3MO)KHOCTSIMH 3/I0POBBsI O0ECIICUMBACTCS [0 HX 3asBICHUIO MPEAOCTABICHHE B JOCTYHMHOW (OpME B 3aBHCHMOCTH OT HX
WHIUBUAYAJIbHBIX OCOOCHHOCTEH HMHCTPYKIMH O TOPSAKE TPOBEACHUS MPOMEKYTOUHOM aTTeCTalMy, OLICHOYHBIX CPEICTB U
BO3MOXKHOCTH OTBETOB Ha 3a/aHus (MMCBMEHHO Ha Oymare, HabOp OTBETOB Ha KOMIBIOTEpE, MUCbMEHHO IHIpudToM bpaiiis, ¢
WCTIONIb30BAHUEM YCITYT aCCHCTEHTA, YCTHO).

Ipu npoBeieHHH MPOLIEAYPHI OLICHUBAHUS PE3YAbTATOB O0YUYCHHS MHBAIKIOB M JIHI C OTPaHMYCHHBIMUA BO3MOXKHOCTSMH 3I0POBBS
IpeIyCMaTpUBACTCs MCI0b30BaHue mpeaoctaBieHHbIX Yenl 'V min cOOCTBEHHBIX TEXHUYECKUX CPEICTB, HEOOXOIMMBIX UM B CBSI3H C
WX WUHIUBUAYaJIbHBIMH OCOOCHHOCTSMH. [Ipu HEOOXOJUMOCTH WHBAJIHAAM M JIMIAM C OTPAHHMYCHHBIMH BO3MOXXHOCTSIMH 3J0POBBS
MPEIOCTABIISCTCS AOMOJHUTEIBHOE BPEMs [UIs IIOArOTOBKH OTBETa HA 3a[JaHUsI, POLEAypa OLCHUBAHHUS PE3yJIbTATOB 00yUICHHS 1O
JICIUIUTAHE MOYKET MPOBOJUTHCS B HECKOJBKO ITAIOB.

© ®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.



03.03.02 ®usuka, Hanpasinennocrs (mpopuis) @usuka, PII/[ BekTopHbIi U TEH30pPHbIH aHAJIN3,
2026 r.H., ouHas opma o0yueHus.

PaGouas nporpaMmma qucuMNJIMHBI (MO1YJ1s1) 0100peHa U PeKOMEHI0BaHa:

ITpopekTop 1o yueOHOH paboTe yTBepxkaeHo 27.02.26 A.A. CanamaToB
Y4eHbsIM cOBETOM (hU3NIECKOTO (PaKyabTeTa

ITporokon 3aceqanust Ne 05 ot 26.02.2026

[Ipencenarens YdeHoro coBera

(husmueckoro paxkynpTeTa COIJIaCOBaHO M.A. 3arpeOun
3acenanuem kadeapbl BHIYUCIUTEIHHOH MeXaHUKH U MHPOPMAIMOHHBIX TEXHOJIOTHI
ITporokon 3aceqanust Ne 6 ot 15.01.2026

3aBenyromui kapenpoi COIIaCOBaHO M.B. Ilnexanosa

ABTOD (COCTaBUTEIIH) E.M. Nx6epneera

CTpykTypa padoueii mporpaMMbl co00TBeTCTBYeT mpukasy pekropa ®I'bOY BO «Ueal'¥» ot «13»
anpeas 2021 r. Ne 274-1



