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1. Mecro u e/ AMCHMIVIMHBI B cTpyKType OIIOII

MucrurinHa «BeKTOpHBIM M TeH30PHBIM aHa/IW3» OTHOCUTCA K 6a3oBoM yactu Biioka B1
«ducuununsl (Mogynu)» OITOIT no HanpaBnenuto 02.03.02 «PyHgameHTanbHasi MHPOpPMaTHKa
Y WH(POPMAaLMOHHbIe TeXHOJOTMM» C HalpaB/IeHHOCTbIO Iporpammsl «VIH(pOpMalMoHHbIe
CUCTEeMBI U TeXHOIOTHUM». [IUCIUIIMHA 00s13aTe/NbHa /7IsT OCBOEHHs B 3 ceMecTpe.

CTyzileHTbl K MOMEHTY OCBOEHMSI JUCLUIUIMHBI «BeKTOpDHbI W TEH30DHbIM aHau3»,
comacHo ®I'OC BO, o03HakOM/IeHbI C OCHOBHBIMU TEOPETUYECKUMM IIOHATUSMU U
NIPUKJIaJIHBIMYA 3HaHUSIMM, TOJyYeHHbIMU B paMKaxX W3yuyeHUs JUCLIMIUIMH «MareMaThuecKui
aHamm3», « Anrebpa ¥ reoMeTpusi».

K MoMeHTy wu3yueHMss [JUCLMIUIMHBI Yy CTY[EHTOB IPUCYTCTBYIOT YCTOWYMBBIE
TIpe/ICTaB/IeHUs, KAaCaroluecss TOHSATUWHOTO ammapara B 00/acTH TeOpUM MHOXKECTB U
MareMaTu4eCKOW JIOTUKH, CTY[eHThI Bla/ilef0T OCHOBaMH TeOPUU arOPUTMOB.

HEJ'[HMI/I 0CBO€HHUsA JUCIUIIVITMHBI AB/IAOTCAH:

- 3HaTb OCHOBHbIE TeOpeMbl W aJrOPUTMbI pelleHus 3a7ad BeKTOPHOTO aHasu3a,
uHTerpanbHble (Gopmynbl 'puHa, T'aycca-Octporpazackoro, CTOKca; CBOMCTBA M (U3MUECKUI
CMBIC/ OTfepaluil rpajueHTa, AUBEpreHLMH, pOTOpa; OCHOBHbIe CBOWMCTBA MOTEHLIMA/IBHBIX U
COMIEHOUJJA/IbHBIX TIO7el; OCHOBHBbIe CBOMCTBA a(MHHBIX OPTOrOHAJbHBIX TEH30POB BTOPOTO
paHra;

- yMeTb BBIYUC/ATb KPUBOIHMHEHHbIE
VHTerpasjibHble TeOpeMbl BEKTOPHOT'O aHa/ln3a;

- OCBOMTb TEXHMKY pacueTa TIpajueHTa CKa/spHbIX II0/eM, [UBepPreHIUM U poTopa
BEKTODHBIX TI07Ield € TIOMOIIIBIO orieparopa ['aMubTOHa — BeKTOpa «Habsiax;

- UMeTb Ipe/iCTaB/eHre O PO/M BEKTOPHOIO M TEH30PHOIO aHajlu3a B TeOPeTUYeCKHUX M
MPUK/IaJHBIX pacyeTax.

U TIOBEDXHOCTHbIE€ HWHTErpajibl; TMPUMEHATH

2. IInaHupyembie pe3yabrarbl O00y4YeHHMs 10 [HCHHIUIMHE, COOTHECEHHbIE C
IJIAaHMPYeMbIMH pe3y/IbTaTaMHi 0CBOeHHsI 00pa3oBaTe/IbHOM MPOrpaMmbl (KOMITeTeHIUSAMH
BBIITYCKHUKOB)

dopmupyemMbie KOMIIETEeHI[UU

(Kop komrieTeHLIH, STart
(hopmHpoBaHus)

Ilnanupyembie pe3y/ibTaTbl 00yUeHHUs 10
AVCIMIUIMHE (MOAYJ/II0), XapaKTepu3ylouiye 3Tanbl
(¢hopMupoBaHHNA KOMIETEeHI[HI

OIIK-1:

CTIIOCOOHOCTB UCIIONB30BaTh
6a30Bbie 3HAHUST €CTeCTBEHHBIX
HayK, MaTeMaTUKW 1 UHPOPMaTHKH,
OCHOBHbI€ (haKTbl, KOHLETILIUH,
TIPUHITUTIBI TEOPUH, CBS3aHHBIX C
TIPUK/IaZJHOW MaTeMaTHUKOU U
HMH(pOPMaTUKOIA.

Otan ¢popmupoBaHUs — 6a30BbIH.

31 (OIIK-1): 3Hamb 6a30Bble TIOHATHS €CTeCTBEHHBIX
HayK, MareMaTuK{d U UH(OPMaTHKH, OCHOBHBIE (aKThl,
KOHLIeML[MY, TPUHLMIIBI  TeOpUi, CBfI3aHHBIX C
TMIPUKJIa/IHOM MaTeMaTHUKOW U UH(OPMaTHKOM.

Y1 (OIIK-1): Ymemb WcCIIO/Nb30BaTh 0a30BbIe 3HAHUS
eCTeCTBEHHbIX HayK, MaTeMaTUKu U WH(POPMaTUKH,
OCHOBHble (PaKThbl, KOHLIEMLWM, TNPUHLUIILI TeOpHH,
CBSI3aHHBIX  C  TPUK/IQJHOM  MareMaTUKOW U
HMH(OPMaTUKOM.

Bl (OIIK-1): Bnademb OMNBITOM  MCIO/b30BaHUS
0a30BbIX 3HAHWN eCTeCTBEHHBbIX HayK, MaTeMaTUKU U
MHPOPMaTUKH{, OCHOBHBIX  (PaKTOB,  KOHLIEMLWH,
TPUHIMIIOB ~ TeOpWi, CBSI3aHHBIX C TMPUKIAJHON
MaTeMaTHUKON U MH(GOPMAaTUKOM.

OxkoHuaTe/lbHOE 3aBepilieHre (HOPMUPOBAHMS KOMIIETEHI[UM, TPeJyCMOTPEHHBIX B pPaMKax
JTAHHOM TUCIUTITUHBI, TIPOMCXOUT TTOC/Ie C/laul SK3aMeHa 110 3TOU AUCIUTIHHE.




3. CTpyKTypa M cojep>KaHue JUCLUI/IMHbI

OOBeM AUCIUTUTUHBI COCTaB/IsIeT 4 3aUeTHbIe eUHULIbI, Bcero 144 uvaca, U3 KOTOPBIX 66 uacoB
COCTaB/sieT KOHTaKTHas paboTa oOyuaromjerocss C rmpernogaBareneM (32 dYaca 3aHSTHS
JIEKLIMOHHOTO THIa, 32 Yyaca 3aHsATUS CEeMUHAPCKOro THUIIa, 2 yaca MepOnpUsITUSI TTPOMEeXXYTOUHOH
arrectauyu), 33 uaca COCTaB/sieT caMocCTosTeslbHasi pabora obyuaromierocsi, 45 4acoB —
9K3aMeH.

CoepxxaHve JMCHUIIUHBL (MOAY/IS)
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BHOU
reoMeTpyuu

B T.u.Teky1umii
KOHTPOJIb

HpOMe)Ky'TO‘—IHaH dTTeCTauus - JK3aMeH

2 2 0

Tekyl[Mii KOHTPOJIb YCIeBAeMOCTH TPOXOAUT B paMKaxX 3aHATUH CeMUHApCKOro |
MPaKTUUeCKOro TUIa. VITOroBblii KOHTPO/Ib OCYILIECTB/ISIETCS] HA SK3aMeHe.

4. Oo0pa3oBare/IbHbIE TEXHO/IOTHH

B coorBeTctBUM C paboueli rmporpaMmod U TeMaTWYeCKUM IUIaHOM M3yueHue
JVICLIUTI/IMHBI TIPOXOAWT B BU/Ie ayAUTOPHOM M CaMOCTOSITe/TbHON paboThl CTY/[eHTOB. YueOHbIHM
TMIpOL{eCC B ayJUTOPUU OCYLLECTB/ISIETCS B (OPMe MPaKTUUeCKUX 3aHATHH.

Oo0pa3oBare/IbHbIE TEXHOJIOTUH, CIIOCOOCTBYIOIHe (OPMHPOBaHHIO KOMIIETEeHI[UH
ucno/nb3yemble HA 3AHAMUSAX /1EKYUOHHO20 muna:

- IeKIMU ¢ po0/IeMHBIM M3/I0)KeHWeM yueOHOTro Marepuana;

- JIEKI[UA C JIeTa/JbHBIM OObsSICHEHHEM HOBOTO Marepuajia U ero CBSi3W C y)Ke TPONAeHHBIM
MaTepuasom;

ucnosb3yemble Ha 3aHAMUSAX NPAKMUYecKo20 muna:

- perylaMeHTHPOBaHHAsi CaMOCTOsITe/TbHas [esITe/IbHOCTh CTY/IeHTOB;

- YaCTUUYHO-TIOMCKOBas1 [iesiTeJIbHOCTh MPY PelleHUH 3a/1au MOBBILLIEHHOW CII0KHOCTH,
- TEKYIL[MI KOHTPO/Ib 3HAaHUW CTYAE€HTOB C TIOMOIIBI0 KOHTPOJIbHOM paboThI.

Ha neknusix pacKpblBalOTCS C/e[yollie OCHOBHbIE TeMbl M3yuyaeMOoro Kypca, KOTopble
BXOZSAT B pabouyt0 MporpaMMy: HelpepbIBHOCTb BEKTOPHBIX (YHKLWH, roforpad HerpepbIBHON
BEKTOPHOU (YHKLMM, AUPQPepeHLMPYeMOCTb CKaIsIPHbIX M BEKTOPHBbIX (YHKLMWA OJHOW M
MHOTMX IepeMeHHbIX, YaCTHble MPOM3BOJHble, MHOrOMepHasi ¢opmyna Teiiiopa, 0CTaTOUHbIN
usieH (opMyrbl Telopa, MPOCTPaHCTBEHHbIE KPUBBIE, [/IMHA [71a/IKOW KPUBOM, KDUBOIMHEWHBbIE
uHTerpanbl 1-ro U 2-ro poja, WX BBbIUMC/IEHHE C TIOMOLIbHO OIpeZie/IeHHbIX WHTerpasos,
opueHTalMM obsiacTeidl ¥ UX rpaHUL] Ha TUIOCKOCTH, (hopmyna ['prHa /sl TIIIOCKON 3aMKHYTOM
OrpaHWYeHHOM 00/1acTH, He3aBUCUMOCTh OT TIyTH MHTETPUPOBAHUS [i/IsI OFHOCBSI3HOW 00/1acTH,
criocoObl 3a/laHusT TIOBePXHOCTelH B MPOCTPAHCTBe, HOPMaJIb U KacaTeslbHast TJIOCKOCTD T/IafIKOM
MIOBEPXHOCTH, OpHEHTHMpyeMble M HeOpHUeHTHpyeMble T[OBEpXHOCTH, [JBYCTOPOHHHE U
OZJHOCTOPOHHUE TTOBEPXHOCTH, TJIOLI/lb [VIaZIKOM MOBEPXHOCTH, [TOBEPXHOCTHbIE UHTEerpabl 1-
ro U 2-TO pojia, CBefleHHe TOBEPXHOCTHBIX MHTErpajoB K [JBOMHBIM WHTerpaaam, (pusnueckve
TIPUIOKEHUS] TIOBEPXHOCTHBIX HWHTErpasoB. TPOCThble LWIWHApUUecKre ob6racty, ¢dopmyna
laycca-Octporpazckoro u eé ¢usnueckuii cmbica, Gopmyna CTokca eé (uanyecKuil CMbIC,
CKa/sipHbIe MO U MOBEPXHOCTU YPOBHSI CKa/SIPHOTO TOJIs, BEKTOPHbIE TI0/I1 M UX BEKTOPHBIE
JVHWY, JudQepeHLIManbHble YpPaBHEHHS BEKTOPHBIX JIMHUM, (GYHKLUM MHOXECTB U UX
MpOM3BO/IHbIE, UHBApUAHTHOEe OMpeZie/ieHue TpaZiieHTa, ero BbIUMC/IEHHe B OPTOrOHAbHBIX
KOOpAIMHaTax W ero CBOKMCTBA, MPOM3BOJHAs IO HampaB/ieHHIO, cdepa IPOM3BOAHBIX IO
HafpaB/eHUlo, oreparop l'aMWIbTOHa, TMOTOK BEKTOPDHOIO II0JiI 4Yepe3 OpPUEeHTHPOBaHHYHO
MIOBEPXHOCTb, UHBAPMAHTHOE OIlpefie/ieHre JUBEepPreHUH, ee BbIUMC/IeHHe B OPTOrOHa/IbHBIX
KOOpAMHaTax W ee CBOMCTBa, WHBapuaHTHas (opma ¢opmynsl ['aycca-OcTporpazckoro,
BpallleHWe BEeKTOPDHOIO TIONs BZAOJb OPUEHTUPOBAaHHOW IOBEPXHOCTH, WHBapUaHTHOE
orpejie/leHUe pOTOpPa, €ro BbIUMC/AEHWEe B OPTOrOHAa/JbHBIX KOOpAWHAaTax W ero CBOKMCTBA,
ouddepeHLanbHble  OMepatopbl TEpBOrO M BTOPOrO MopsjKa, oneparop Jlamsaca,
MOTeHLMabHble TIOMS, KPUTEpUM MOTeHLMaJbHOCTH, LIMPKY/SLUS BEKTODHOIO MO/ BAO/b
KpUBOM, uHBapuaHTHasi Gopma ¢opmynsl CTOKCa, CO/MEHOWJA/NbHbIE TI0JIs, KpUTepui
COJIEHOWJA/IbHOCTH, MWHBAPUAHTHOCTb IIOTOKA POTOpa COEHOMJA/bHOIO IO/l 4Yepe3
TIOBEPXHOCTH, HATSHYThle Ha (PMKCUPOBAHHBIA KOHTYP, BEKTODHasi TPyOKa U eé (hu3uuecKuii
CMBICJI, THBAPUAHTHOCTh TIOTOKA COJIEHOM/IA/IbHOTO TI0JIsi Uepe3 ceueHHsi BEKTOPHOU TpyOKw,



JIaTIacoBBI T10JIs, OCHOBHAsi TeOpeMa BEKTOPHOTO aHa/M3a, OCHOBHOM M B3aUMHBIA 0a3uchl,
oripefie/ieHNe KPUBOJMHEWHBIX KOOPJWHAT, JIOKaJbHbIM 0a3uc KPUBOJIMHEMHOM CHUCTeMbI
KOOpAMHAT, KOOpAWHATHble JIMHAM U KOOpJWHAaTHble IIOBEPXHOCTH, OPTOrOHa/IbHble
KPUBOJIMHEHbIe KOOPJWHAThI, KO3 uiueHTs! Jlams, BbIUKMCAEHUe TPaJIieHTa, JWBepreHLuy,
poTopa U jariaciaHa B OPTOHOPMHPOBAHHBIX KPUBO/MHENHBIX KOOpAWHATax, cpepuueckre u
LWIMH/IpUUeCKe KOOpAMHAThI, MpeoOpa3oBaHWe BeKTOPOB, JUHENHHBIX U OWIMHEeNHbIX (opm
TIpY Tiepexo/ie K HOBOMY 0asucCy, oripefiesieHHe TeH30pa Tura <p,q> W paHra p+q, JMHeHHoe
MPOCTPAHCTBO TEH30pPOB OJHOTO TWIIA, TEH30pHOEe TIpOM3BeJeHHe, CBepTKa TeH30pa,
repecTaHOBKAa MH/I€KCOB, CUMMeTPUYHble U aHTUCHMMeETpPUYHbIe TEeH30pbl MO0 JIByM U IO
COBOKYITHOCTH WH/IEKCOB, TEH30Dbl B €BK/JIWJ0BOM IPOCTPAHCTBE, KO- M KOHTpaBapUaHTHbIE
MeTpUYecKre TeH30phbl, KO- U KOHTpaBapuaHTHble KOODJUHAThl BEKTOPA, MOJbEM U OIyCKaHHe
VIH/IEKCOB, PaBHOCU/IbHbIE TEH30DHbIe YPaBHEHHs, TeH30pHbIE TOJs, AUBEpPreHLMsl TeH30PHOIO
T0/15, TIPOCTPaHCTBEHHble KpUBble, HaTypa/bHbId Tapamerp, Tpu ¢opmynsl Ppene-Ceppe,
KPUBH3HA U KPyUYeHHe U WX BbIUMC/IeHUe, TpexrpaHHUK PpeHe-Ceppe U JI0KalbHble YpaBHEHUS
MPOEKLM KpUBOW Ha HOPMaJIbHYO, CHPSIMJISIIOLLYIO M COIPUKACAIOLIYOCS TJIOCKOCTH, TiepBast
KBa/IpaTMyHas (popma MoBepXHOCTH, BbIUMC/IEHHE JIMHbI KPUBOM U IJIOLA/IM HA TIOBEPXHOCTH
Y BBIYKC/IEHVE YITIa MEeX[JY JByMsl KPMBBIMU Ha NOBEPXHOCTH, BTOpasl KBaJpaTHuHas (opma
MOBEPXHOCTH, KPUBM3HAa KPUBOW Ha IIOBEPXHOCTH, Teopema MeHbe, [7laBHble KPUBH3HBI
TIOBEPXHOCTH B TOUKe, rayCCOBA U CPe/IHsIs KpUBU3HA [TOBEPXHOCTH.

Ha npakTnueckux 3aHATHAX 0osiee TIOAPOOHO M3ydaeTcs MPOrpaMMHBINA Marepuasn B
TUIOCKOCTH OTPabOTKHM MPAKTUUeCKUX YMEHUH Y HAaBBIKOB M YCBOEHUSI CIEAYIOIINX TeM:

1. KpuBonvHeliHble UHTErpansl 1-ro Tumna.

KpuBoMHelHble UHTerpasbl 2-ro TUMa.

®opmyna I'pyHa.

[ToBepXHOCTHBIE UHTErpajbl 1-ro poja.

ITpunokeHnst MOBEPXHOCTHOIO UHTerpasa 1-ro poza.

[ToBepXHOCTHBIE UHTETpajbl 2-T0 poja.

Brruriciienrie 00beMOB TeJT C TIOMOIL[BIO IOBEPXHOCTHOTO WHTeTpasia 2-ro poja.
KonTposnbHast pabora 1o Teme «KpHBoMHeHbIe U TOBEPXHOCTHbIE UHTErPasIb».
OcCHOBHBIE IOHATHUS TEOPUU TOJI.

0. [leficTBUSI C BEKTOPOM «Habsia».

11. TIpumeHeHue «Habma» [Jis CJIOKHBIX OTIeparivii BTOPOTO MOpsiiKa.

12. ®opmyna INaycca-OcTporpazckoro.

13. ®opmyina Crokca.

14. 3ajaun TeopUM MOJIs.

15. KoHTposnbHasi pabota 1o Teme «3a/jaudl TEOPUH TIOJISI».

16. [elicTBUS C TEH30paMU.

BHLOoN AN

@dopMOii UTOTOBOT0 KOHTPOJIA 3HAHUH CTYIEHTOB TI0 AUCILUIUIMHE SIBJSIETCSA YK3aMeH, B Xojie
KOTOPOTO OLIEHWBAeTCsl YPOBEHb TEOPeTUUEeCKUX 3HAaHWM W HaBBIKM DeIeHUs] MPAKTUYeCKUX
3ajjau.

5. YuedHO-MeTOJHUYECKOE 00ecrieueHHe CaMOCTOSATe/TbHOM PadoThl 00yJaroIuXCs

CamocrosiTes1bHasA padoTa CTy/[eHTOB HarlpaB/ieHa Ha BBITIOJTHEHKe JOMAITHUX 3a/laHui
10 TeMaM TIPAaKTHUeCKUX 3aHSITHH, II0ATOTOBKY K KOHTPOJbHBIM paboTaM 10 TeMam
«KprBonvHeliHble U TIOBEDXHOCTHble MHTerpajabl» U «3aZauyd TeOpuM TIoJsi», a TaKxkKe
MOJArOTOBKY K 35K3aMeHy IO YKa3aHHOM AucLuruidHe. [Ipy MOATOTOBKe K TPAaKTUYeCKOMY
3aHSITUI0 HeO0OXOMMO TIOMHUTB, UTO JlaHHasi JUCLIUTIIMHA TeCHO CBsi3aHa C paHee M3yuaeMbIMU
JUCLITUTMHAMM «MareMaThueCKUi aHaIu3», «Anrebpa v reoMeTpusi».



Ileab camocmosimenbHoli pabGombl - TIOATOTOBKA COBPEMEHHOTO KOMITETEHTHOTO
crieanvcTa U (opMUpoBaHUe CriocOOHOCTel Y HaBLIKOB K HelpepbiBHOMY CaM000pa30BaHUIO
1 npo(peCcCHOHaNbHOMY COBEpLIEHCTBOBAHUIO.

Ha ceMuHapcKuxX 3aHATHUSX CTY[EHT J0/DKEH YMeTb I0C/e[0BaTe/lbHO HK3/laraTb CBOU
MBIC/IA U apI'YMEHTHUPOBaHO UX OTCTauBaTh.

711 joCTKeHUs 3TOH Lie/i HeoOX0AUMO:

1) 03HaKOMHUTBCSI C COOTBETCTBYHOIIIEM TeMO MPOrpaMMbl U3yyaeMon JUCLIUILTUHBL;

2) OCMBIC/IUTDH KPYT M3y4YaeMbIX BOIIPOCOB U JIOTUKY MX paCCMOTPEHUS;

3) U3yuuTb pEKOMEH/|OBaHHYIO Yy4yeOHO-MeTOJMUeCKUM KOMIUIEKCOM JIUTEepaTypy II0
JlaHHOU TeMme;

4) TIjaTeIbHO U3YUUTh JIEKLIMOHHBIA MaTepuart.



6.

®DoHJ OL[€HOYHBIX CPEACTB /IS MPOME)KYTOUHOMN aTTeCTalyH Mo JUCLHILIHHE,
BKJ/IFOUAIOIIIWNA:

6.1. Ilepeuens KOMMNeTeHLMI BHIMYCKHUKOB 00pa30BaTe/IbHOM MPOrpaMMbI C yKa3aHHeM
pe3y/IbTaToOB 00yueHUsi (3HAHHI, YMeHHUM, B/IaieHUI), XapaKTepHU3yIUX 3Tanbl X
(¢opMupoBaHus, onMcaHKue MOKa3aTe/led U KPUTepueB OLleHUBAaHUsI KOMIIETeHIMH Ha
Pa3/IMYHBIX 3Tanax ux ¢GopMUpoBaHUA

OIIK-1:

CIT0COOHOCTbL MCIT0/Ib30BaTh 0a30Bble 3HAHHSI €CTeCTBEHHBIX HayK, MdT€éMdTHUKH U

MH(GOPMaTUKK, OCHOBHbBIEe (DAKThbI, KOHLIEMLUU, TIPUHLIUIIBI TEOPUd, CBA3aHHBIX C TIPUK/IA[HOU
MaTeMaTHUKON ¥ MH(HOPMATHKOM (6a30BbIi YPOBEHB ).

Kputepuu oneHnBaHus (JleCKpUNTopbI)

Nupukaropsl |«1110x0» «HEeY/I0B/IETB | «<YA0BJIETB |«XOPOLIO»  |«0YeHb «OTIMYHO» |«IIPEBOCX0
KOMIIeTeHIUH OpUTE/TbHO» |OPUTE/IbH XOpoLIo» JHO»

o»
3HaHus OrtcyrcTBrEe |YpOBeHb MvuHrMasnbH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3Hamb Ga3oBble |3HAHUH 3HaHUU o} 3HaHUH B 3HaHUM B 3HaHUM B 3HaHUM B
[IOHATHUS TEOPeTUYECK |TeOPETHUUECKOT [JOMYCTUMBI (0Obeme, o0neMme, o0beMe, o0beMe,
€CTeCTBEHHBIX  |0T0 0 MaTepuana | ypOBeHb |COOTBETCTBYIO |COOTBETCTBY |COOTBETCTBY ([IPEBBILLIAID
HaykK, MaTrepuana |HIDKe 3HaHUM. iem ol1eM H0LeM ieM
MareMaTtukd 1 |HeBO3MOXXHO [MUHMMa/IBHBIX | [JomyIieHo |mporpaMme rporpamMMe |TporpaMMe  |[Iporpammy
WH(OPMATUKH, |CTb OLEHWUTh [TpeOOBaHWM. |MHOTO TIOATOTOBKU.  [[IOJTOTOBKU. |TIOATOTOBKH, |[IOATOTOBKU
OCHOBHBIE MOJTHOTY Wmenu mecto |HerpyObix  |omyiieHo HomymieHo [6e3 ommbok
haxTsl, 3HAHUMN rpy0bie OLIMOOK. HECKOJIbKO HECKOJIbKO
KOHL|ETLINH, BCJIE/ICTBUE  |OIIMOKH HerpyObIx HecyllecTBe
TIPUHLIUTIBI OTKa3a OLIMOOK . HHBIX
Teopui, obyuaroiiero o1IMb0oK
CBSI3aHHBIX C Cs1 OT OTBETA
TIPUKJIaIHOU
MaTeMaTHuKou 1
MH(OPMAaTUKOM.
Ymenus OrcyrcrBue (I1pu pemenuu |[Ipogemonc |[Ipogemonctp (IIpomemoncrt |[IpogemoncT (IIpogemMoHCT
Ymemnb MUHUMa/bH |CTaHJAPTHLIX |TPUPOBaHBI |MPOBaHBI BCE |pPHPOBAHbI  |PUPOBAaHBI  |PUPOBAHbBI
WCIIO0/Ib30BaTh  |bIX yMEHUM (3ajjau He OCHOBHbIE |OCHOBHbIE BCe BCE BCE
6a3oBbie 3HaHUs |HEBO3MOXKHO [[TPOAEMOHCTPH |YMEHUSI. YMeHHUSI. OCHOBHbIe  |OCHOBHBIE  |OCHOBHBIE
€CTeCTBeHHBIX  |CThb OL[€HUTH |POBaHbI PettieHbl Pemiennl Bce  |ymeHwUsl. YMeHwus, YMeHHUSI.
Hayk, Handuue OCHOBHbIE TUITIOBbIE OCHOBHbIE Petiennl Bce |peliieHbl Bce |PellieHbl Bce
MaTeMaTUKd M |yMeHUH YMeHHUsl. 3a/jaum C 3a7,a4u C OCHOBHbIe  |OCHOBHBIE  |OCHOBHBIE
uH(opMaTuKu, |BesiencTBUe (VIMenw Mecto |HerpyObIMU [HErpyObIMU  |3a7iauu . 3a7auu C 3a/jaui.
OCHOBHbIE OTKasa rpyObie olIMOKaMu. |oLIMOKaMu. BrbironiHeHb! |OTe/IbHBIMY | BBITIO/THEHBI
thaxTsl, 00yyaroILero |OMoOKHy.. BoimonHeHs! | BeinonHeHs!  |Bce 3a/jaHus, |[HeCyleCTBe |BCe 3a/laHus,
KOHIIETILINH, Cs OT OTBeTa BCe 3a/IaHUs |BCe 3a[jaHUs, B |B TIOJITHOM  |HHBIMU B TIOJTHOM
TIPUHLUIIBI HO He B TIOJTHOM obbeme, HO |[HefoueTamy, |06beme Ge3
Teopui, MOJTHOM obbeme, HO HEKOTOPBIe C |BBIIOJIHEHBI |HEZ0UeTOB.
CBSI3aHHBIX C obneme.. HEKOTOpbIe C  |HeJoueTaMH. [BCe 3aZlaHus
TIPUKJIaIHOM HeJjoueTaMu B TIOJTHOM
MaTeMaTHUKOM U obbeme
WHGOPMAaTUKOU.
Hagbiky OrtcyrcrBue |IIpu pemenvu |Vimeetcs ITpogemonctp |IIpomemonct |[IpogemoncT |I[IpogeMoHCT
Bnademnb OIbITa CTaH/JapTHBIX |MUHUMAJIbH |MPOBaHBI pUpPOBaHbl  |pUPOBaHBl  |pUPOBAH
OTTBITOM BlafieHusl  |3a/au He bIii HAbop  |6a30BbIE 6a3oBbie HaBBIKY MDY | TBOPUECKUI
WCITI0/Ib30BaHUsl  |MaTepHasoM. [[IPOIeMOHCTPH |HABBIKOB HaBBIKU MDY |HaBBIKU NIPU |pellieHnH TOAXO7, K
6a30BbIx 3HaHUI |HeBO3MOXKHO |pOBaHBI s pelleHnn pelleHun HeCTaH/|apTH | peLleHunI0
€CTEeCTBEHHBIX  |CThb OLIEHUTH |0a30BbIe pellleHus]  |CTaHJAPTHBIX |CTAHZAPTHBI |bIX 3a/ja4 0e3 |HeCTaHJApTH
HayK, Hanauue HaBBIKU. CTaHJ|apTHBI [3a/au C X 3ajau 6e3 |ommbOK M |BIX 337U
MaTeMaTHK{d U |HaBBIKOB VimMenu MecTo |X 3a/lau C  |HEKOTOPbIMH |OIIMOOK U |HEJOUeToB .
nH(OpPMATUKU, |BC/IEICTBUE |TPyObIe HEKOTOPLIM |HeZoueTaMd |HeJOYeTOB .
OCHOBHBIX OTKaza OLINOKY . u
(hakToB, o0yyaroliero HefloueTaMu
KOHILIETTLIH, Cs1 OT OTBeTa
TIPUHLUIIOB
Teopuii,
CBSI3aHHBIX C
TIPUKJIaIHOU
MaTeMaTuKou U
MHGHOPMAaTUKOU.
[ITkamna oleHOK 0-20% 20-50 % 50-70 % 70-80 % 80-90% | 90-99 % 100%
T10 NIPOLIEHTY
TIPaBUJIBHO




BBITIO/THEHHBIX
KOHTPOJIbHBIX
3a/laHui




6.2. OnucaHue KA/l OL[eHUBAHMSA Pe3y/IbTaToB 00yJeHHUsI M0 AUCLUILIHHEe

WITOroBbIi1 KOHTPOJIb KauecTBa YCBOEHUSI CTy[AeHTaMU COJEepKaHUsl JAHUCLIMILIMHBI
TIPOBOZAMTCS B BUJIe 9K3aMeHa, Ha KOTOPOM OIpeZie/isieTCst:
. yYPOBeHb YCBOEHHSI CTy/[eHTaMH OCHOBHOTO yueOHOT0 MaTepuaria 1o JUCLUTLIIHE;
. yPOBeHb MOHKMMaHUsl CTy[jeHTaMU U3y4eHHOI0 MaTrepuara;
. CNoCOOHOCTH CTYJEHTOB MCII0/b30BaTh TIOy4YeHHbIe 3HAHWS /IS pelleHus] KOHKPeTHBIX
3ajau.

OK3aMeH TpOBOAUTCS B YCTHOM (opMe M 3aK/IHuaeTcs B OTBeTe CTyAeHTa, I0cjie
ripeJiBapUTeIbHON TIOATOTOBKM, Ha TeOpeTHUUecKue BOIPOChI M0 KYpCy U TMpefCTaBIeHUU
pellieHHs TIPaKTUUeCKUX 3a/iau C MoCJIeAyIoM X 000CHOBaHUEM.

HPEBOCXO,E[HEIH IIOATOTOBKA C OY€Hb He3HdAYNTEe/IbHbBIMU

IIpeBocxopHO
TIOTPeLHOCTSMU

[ToAroToBKa C HEKOTOPBIMU OILIMOKAaMH, YPOBEHb KOTOPOU
CYLI[eCTBEHHO BbIIlIe CPeJHEr0

OT1/IMYHO

B 11e/10M Xopotiiasi MOAroTOBKa C PsiJOM 3aMeTHBIX OIIUOO0K,
OueHb XOPOILO TIPUHIUTMAIBHO He MCKAXKAIoIUX CYTh M3/1araeMoi Ha
JK3aMeHe 3ajiauu (1po6sieMbl)

Xopomaﬂ MoATroTOBKA C 3aMETHBIMUA OH_II/I6KaMI/I, YaCTHUYHO

Xopoiio WCKa)KAIOIIUMH CyTh M3/1araeMOU Ha FK3aMeHe 3a/jauut
(ipo6s1emb)
Y[0B/1€TBOPUTE/IHHO IToAroTOBKaA, YOBIETBOPSIOIIAs MUHUMAJIbHBIM TPeOOBAHUSIM

HeO6XO,ILI/IMa AOINIO/IHUTEJ/IbHAA MOArOTOBKA JI YCIIEIIHOT'O

He ypoBieTBOpUTe/1bHO
TIPOXOXK/I€HUS] UCTIbITaHUSI.

HO,Z[F OTOBKd, COBEPILIEHHO HEAOCTATOYHAA AJId TIOHUMdHUA CYTHU

IT1oxo
3agaun (mpobiemMsr)

6.3. Kpurepuu u npoueaypbl OlleHMBAaHHUA Pe3y/IbTATOB 00yUeHHs MO JUCIMILIHHE
(Moay/0), xapakTepusyomux copMUpPOBaHHOCTH KOMIIeTeHIH

Jnsa oneHMBAHUSA Pe3y/JbTAaToOB 00yueHHUsi B BHJEe 3HAHUM MCIO/IB3YIOTCA C/IeAyHOIUe
npouegypbl U TeXHOJIOTHU:
- YCTHBIE U MMCbMEHHBbIE OMPOCHI.

Jins oueHUWBaHWs pe3y/IbTaTOB O0yueHHs1 B BH/e YMEHHH M B/AaJeHUH HCIOIb3YHTCH
c/iefyIoye NponeAypbl U TEXHO/JIOTHU:
- IpaKTUUeCcKre KOHTPOJIbHBIE 3a/laHusl, BK/IFOUYAIOIIUX OFHY MIA HeCKOJIbKO 3a/jau (BOMPOCOB).

Jl/1s1 IpoBe/ieHHs UTOTOBOr0 KOHTPOJIsi c()OPMHPOBAHHOCTH KOMIIETeHIIMH HUCIO/Ib3YHTCH:
- MUCbMEHHbBIE U YCTHBIE OTBETHI HAa TEOPeTUYeCKHe BOTIPOCHI,
- pellieHre TIPaKTUYeCKUX 3a/au.

6.4. TunoBble KOHTPOJIbHbIE 33/[aHUsI WIH HMHbIE MaTepHa/ibl, Heo0XofguMbIe s
OLleHKHM pe3y/JbTaToB o00yueHHsl, XapaKTepu3ywIuX c(opMHPOBaHHOCTH
KOMIeTeHUMd W (WIKM) [JIA HMTOrOoBOro KOHTpPoiA ¢GopMHPOBaHHOCTH
KOMITeTeHLIHH.

CHHCOK BOMPOCOB MO TEOPUH K 3K3aMeHy (018 OYeHKU C(opmMupo8aHHOCMu 3HAHUL
komnemenyuu OIIK-1)
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OnpesienieHre BeKTOPHOW (DYHKLIMY OIHOTO ¥ MHOTHX NepeMeHHbIX.

Ornipesienienure mnpeziesia BekTopHoi (yHKumu no Komwm u o T'eline. CBoiicTBa Tpe/iesioB
BEKTOPHBIX (DYHKLIMIA.

HenpeprIBHOCTb BeKTOPHOU (PyHKLIMU. [lelicTBYE C HelIpepbIBHBIMU (DYHKIMSIMHU.
Ouddepenuyipyemble GyHKIMU (4 ciiyuast).

IuddepeHLipoBaHe BEeKTOPHOM (YHKIIMM OJHOM IepeMeHHOM (orpejie/ieHUe U JiBe
TeopeMbl). ['eoMeTprUyeCcKrii CMbIC/I TPOM3BO/JHOM OT BEKTOPHOW (DYHKLIMU.

OrnpefenieHre 4yacTHOM TMPOU3BOJHOW BEKTOPHOW (YHKLMM MHOTMX TepeMeHHbIX.
Teopema 0 Cyl1{eCTBOBaHMM UaCTHBIX MPOU3BOAHBIX Y AU depeHLpyeMoil (PyHKLIMK.
OrnpefenieHre NIPOM3BOAHOM 110 HarpaB/ieHUI0. TeopeMbl O BBIYMC/IEHMU TIPOM3BO/JHBIX T10
Harpas/IeHUIO.

VHTerpupoBaHue BeKTOPHBIX (DYHKLMH.

OCHOBHOM TpeXrpaHHUK KPUBOU.

CucremMa KOOpAMHAT CBsi3aHHasi C OCHOBHBIM TpexrpaHHUKOM. KoopzvHaTHble JIMHUM U
KOOp/IMHATHBIE TJIOCKOCTH. YpaBHEHHe Kacare/bHOM, HOpMaMH, OMHOpPMasy, HOpMaIbHOM
MJIOCKOCTH, CIPSIM/ISIEMOM TJIOCKOCTH Y COTIPUKACAIOIIeiCs MJI0CKOCTH.

®opmyinbl @pene. [ToHsATHEe KPUBU3HBI U KDYUYeHUsI KPUBOM.

BbruniciieHre BeTMUMHBI KDUBU3HBI U KDYUEHUSI.

By KprBOii BO/M3Y TIPOM3BOIBHOM €€ TOUKH.

Onpenenenve noBepxHOCTU. Criocobbl 3afjaHusi MOBepXHOCTH. I[IpocTasi TTOBEPXHOCTH,
I71a/iKast [IOBEPXHOCTb.

HaxoxzieHrie HOpMau U KacaTe/IbHOU MJIOCKOCTH K TTIOBEPXHOCTH.

Brrunciienre Hanpas/ISIOLMX KOCUHYCOB HOPMa/Iv K NTOBEPXHOCTH.

[lnvHa KpuBOi Ha moBepxHOCTH. [lepBasi KBajpaTuyHas (popMa MOBEpPXHOCTH.
Omnpegenenve Iuiomlafy IJAaAKOW ITOBEPXHOCTH. TeopeMa O BBIYMC/AEHWM IIIOLAAN
I71aIKOU 1oBepXHOCTU. CriefCTBUS.

HopmasnbHble ceueHusi IOBEPXHOCTH U MX KpUBU3HA. BTopas KBasipatuuHas ¢popma.
OrnpefesieHre TOBEPXHOCTHOTO UHTerpana 1-ro tumna. Teopema O BbIUMC/IEHUH.

BriBoz ¢opmysiel OcTporpazckoro.

BriBog ¢popmynbl CToKCA.

OZHOCTOpPOHHYE U IBYyCTOPOHHME NOBepXHOCTH. CTOPOHA NOBEPXHOCTH.

OrnpefesieHre TOBEPXHOCTHOTO UHTErpasa 2-ro Tvmna. Teopema O BbIUMC/IEHUH.
OnpezieneHusi: cKaasipHOe TI07e, TIOBEPXHOCTh YPOBHS (ee CBOMCTBA), npefen (QyHKLWUU OT
obsiacTu, Mpou3BoAHas TIo 00beMy (ee pH3UUECKUIM CMBICT).

OrnpesienieHye rpajjieHTa CKalsapHOro mnojs. Teopema o Beruncienuu. Crnefcreue.
CBoiicTBa rpafiueHTa.

Omnpegenenye BeKTOpHOro nosis. BekTopHas vHuUA. 3ajjaya O HaXOXK/[EHUM BEKTOPHOU
nmuHuu. BekTopHasi TpyOKa. [T0TOK BEKTOPHOTO 10Jisl. BEKTOPHBII MOTOK.

JlviBepreH1Ms BeKTOPHOro moss. TeopeMa O BblUMCIeHUU. VIHBapuaHTHBINA BUJ (OPMY/Ib
Octporpazckoro. ®Pr3nueckuid CMbIC/ AUBEPreHLMH U (popMysibl OCTpOrpazicKoro.
OrnpesiesieHye poropa BeKTOpHOro 1os. Teopema o BerunciieHud. Criefcrsue.
®u3nuecKuii CMbIC/ pOTOpA.

Omneparop 'amunbToHa. [eiicTBusi ¢ BeKTopoM “Habma”. [nddepeHnyansHbie OriepaTopsl,
TOPO’KJeHHbIe BEKTOPOM “Habsia”.

Ob6mmast Teopema I"aycca-Octporpa/ckoro.

[ToreHumanbHoe  mone. TeopemMa O  BBIUMCJIIEHMM — MOTeHIMana.  Kpurepuii
MOTeHL[MaIbHOCTY TIOJISL.

Lupkynsuys BekTopHoro noss. ViHBapuaHTHbIM BUZ, (hopMysbl CToKca.

ConenounganeHoe nose. Kpurepuii coneHornganbHOCTH nojisi. CBOKCTBA CONIEHOWAIbHOTO
TOJIS.

JlariacoBo mosie. OcCHOBHasi TeopemMa BeKTOPHOTO aHanm3a (0e3 /i0Ka3aresbCTBa).
JuddepeHLvanbHble ornepaljiv BTOPOro MOps/iKa.
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49.
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OcHoBHOW W B3auMHbIN 0Oa3ucel. KoBapuaHTHble 1 KOHTpaBapUaHTHbIE KOODJMHATBHI
BeKTOpa.

OnpesienieHye KpUBOJIMHEMHBIX KOOpJAWHAT B MpocTpaHcTBe. KoopAuHaTHble JMHUM U
KOOp/IMHAaTHBIe MOBepXHOCTU. TeopeMa 0 Hax0yK/IeHUM JIOKa/IbHBIX 6a31coB (OCHOBHOTO U
B3aUMHOT0).

OmnpegeneHye OpTOroHaJIbHBIX KPUBOIMHEHMHBIX KOOpAUHAT. KpuTepuii OpTOroHasbHOCTH.
OnemeHT AyivHbl. KosgduuyenTs! Jlame.

BriBecTu ¢opMysbl B OPTOrOHA/IbHBIX KPUBOJIMHEMHBIX KOOpAWHATAaX [JIsl rpajjueHTa U
oneparopa Jlariaca.

[luBepreH1Ms B OPTOrOHAIbHBIX KPUBOJIMHEMHBIX KOOPMHATAX.

PoTop B OpTOroHaibHbIX KPUBOIMHEHHBIX KOOPAUHATAX.

JuddepeHLyanbHble oniepaljuy TEOPUH M0JIs1 B c(heprUueCcKUX KOOpArHaTax
IuddepenHLianbHble ornepaliy TeOpYU MOJs B LWIMHAPUUECKUX KOOPAUHATAaX.
[Tpeobpa3oBaHusi OPTOHOPMHUPOBAHHBIX 0a3UCOB.

Onpenenenuve ap@UHHOrO OPTOrOHANBLHOTO TeH30pa. [IprMepsl: BEeKTOp, TOBEPXHOCTb.
JIuHelHbIM oOrepatop B BEKTOPDHOM IIPOCTPAHCTBe KakK a(@UHHBIA OPTOTrOHa/bHBIN
TEeH30p.

TeH30pHass CUMBOJ/IMKA.

[Tpeobpa3oBaHKe KOCOYTO/BHBIX 6A3MCOB.

O611ee onpeneneHye TeHsopa. [Ipumepsl.

Metpurueckuii TeH30p.

TensopHast anrebpa. CnoxeHue. YMHoxeHuWe. CBepTka. IlepecTaHOBKa MHJEKCOB.
CummeTtpupoBaHue. AnbrepHaiys. [logseM U ommyckaHue UHZEKCOB.

IIpuMepbl NpakTHYeCKHX 3ajaHMil AJA 3K3aMeHa (018 oyeHKu cgopmuposaHHOCMU
yMeHull u Haebikoe komnemenyuu OITK-1)

1.

2, .2 2_ .2
BBIUMC/IUTE KPUBOTMHEMHBIN MHTErpaj 2-To TUIA Lf(x +yD)dx+(x7 - yT)dy

rae L — kpuBas, 3ajaHHas ypapHeHuem: Y =1- [1- x| (0 =x <2),

He nipuberast kK popmysie OcTporpazickoro, BLIYUCIUTh TOBEPXHOCTHBIN MHTErpas 2-ro TUIa
[ fdydz + ydzdx + zdxdy
S
C nomotipro hopMysibl OCTpOrpajiCKOr0 BHIUMC/IUTEL TIOBEPXHOCTHBIN UHTEerpas

, Toe S — BHellHsisi CTOPOHA Cephl x? +y? +2z2 =a?.

2 2 2
g §-dydz + y~dzdx + z7dxdy ppe §_ puemnsis cTOpOHA rpaHULBI KyGa

0<x=<a, 0<y=<a, 0=z =a,.
Borunicuth Maccy M cdepbl, ecii TOBepXHOCTHasI TVIOTHOCTh B KaXK/I0M ee TOUKe paBHA
KBa/[paTy pacCTOSTHUS 3TOM TOUKH ZI0 HEKOTOPOU OOJIBIIION OKPY>KHOCTH Cephl.

gs
Briuncuts HOBEPXHOCTHLIﬁ HUHTEerpau 1-ro Tuma _,r n > Iae S - CQ)epa x2 + y2 +z°2 :Rz, d
s r

I — pacCTosiHMe OT TOUKHU Ccepbl 10 (GUKCUPOBAHHOM TOUKHU P, OTCTOSsIIIIeN OT 1jeHTpa cdepbl
Ha paccrosinue [ (I>R).

Haiiti npousBoHy 0 1mojist u =In(x? + y2) B Touke M(Xo,yo) 110 Harpas/IeHHIO,
NeprieHJuKY/ISIPHOMY K JTMHUU YPOBHS TOJIS1 U, TIPOXO/siIel uepe3 JaHHYI TOUKy M(Xo,o).
[Toka3aThb, UyTO HaMPsHKEHHOCTH To/si F (M ) TIoJsi CUJT TArOoTeHus: B Touke M(X,y,z),
co3zaBaeMoit Mmaccoit m, cocpenotoueHHoi B Touke O(0,0,0), siBrisieTcsi rpaZiueHTOM
CKaJISIPHOTO TIOJISI.

B ycraHoBHBIIEMCS IOTOKE HECXKUMAEMOU UealbHOW JKUAKOCTU CKOPOCTh KaXKA0H
YaCTUIIbI HArlpaB/ieHa K Hayajly KOOp/MHAT M 110 BeIMuKHe paBHa 1/r* (r — paguyC-BeKTop
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14.

15.

ITonoxenune «O TNpoBefAeHHMH TeKYyIl[ero KOHTPO/A YCIeBaeMOCTH U MPOMEXYTOUHOM
arrecrauuu obOyuarwmuxca B HHI'Y», yTBepxaéHHoe mnpukazom pekropa HHI'Y ot
13.

[TonoxeHne o0 QoOHJE OLIEHOUHBIX CpE/CTB, YTBep)KJeHHOoe mprkKa3om pektopa HHIY ot
10.

YaCTHIIbl). BEIUMC/IUTE KOJTMUECTBO JKUAKOCTH, BhITEKaroIlel 3 obacty V 3a eIUHUITY
BpeMeHH.

Joka3arb, 4To A(uv) =uAv + vAu + Z(Vf’ W) .

HaiiTu LIMPKY/IALMI0 BEKTOPHOIO MM a =- y2i +x? j +(x + y)k BJI0/b OKPY>KHOCTH C,
TI0/IyYeHHOM TIepeceueHrneM LUIMHApPa X*+y*=x+Yy MI0CKOCTBIO z=1.

HaiiTy BeKTOpHbBIe JIMHUU TTONIT A =Xxi + yj; - zk .

far -

r [gBJgeTCd II0TeHLMa/IbHBIM U
r

ITokasartb, uTO LIEHTPa/IbHOE€ BEKTOPHOE 110/1€ A=

HalTH ero MoTeHIraJl.

[Mpunekas popmyny CToKca, BBIYMC/IUTh TIOTOK pOTOpa Mojisi A = yi + zj + xk
yepe3s YacTh MOBEPXHOCTH z2 =4(1- x? - y2)4, “HakphIBAIOIIE” HAUa/I0 KOOPMHAT
riockoctu xOy.

[oxka3sars, 4To

[VX[VXAH :v(v 'A) - vZA . Bo uro

TpaHC(OPMUPYeTCsl JaAHHOe COOTHOLLIEHHe B C/yuae, eC/iv 1ojie A - COJIeHOUZA/bHOE,
roTeHLanbHoe?

HaiiTi MoTOK BEKTOPHOIO MoMisi A =x2yi - xy? j + z(x? + y?)k W3 00/1acT V, orpaHuueHHOM

MOBEPXHOCTAMU x° +y? =2z, z =2.

6.5. MeToauueckue Marepuasibl, Onpe/je/siioiiye npoe ypbl OLleHUBaHMSI.

02.2014 r. Ne 55-O/1,

06.2015 r. Ne 247-O[1.

7. YueOHO-MeTogMYecKoe U HHGOpMaIMOHHOE ofecreueHre JUCIUIUTHHBI (MO 1)

a) OCHOBHas JiMTeparypa:

1. bypak b.M., ®omun C.B. KparHsle unTerpans! 4 psazpl. - M.: Hayka, 1965, 1967;
@usmamnrt, 2002 (25 3k3. Ccbuika B 371eKTpoHHOM Karasore @b HHI'Y:

http://www.lib.unn.ru/php/showsel.php?ViewType=2&DB=1).

2. Kouun H.E. BekTtopHOe ucunc/ieHre ¥ Hayasia TeH30pHOro ucuucienvs. — M.: Hayka,

1965 (9 3k3. Ccbuika B 3/1eKTpoHHOM Kartasiore @b HHI'Y:
http://www.lib.unn.ru/php/searchext.php?Type=2&Action=1).

Hemuzpouu B.I1. COOpHUK 3aiau ¥ yIpa>kHEHUH 110 MaTeMaTU4eCcKoMY aHajm3y. - M.:
Hayxka, 1972 (350 3k3. Ccbuika B 31eKTpoHHOM Karasiore @b HHI'Y:

http://www.lib.unn.ru/php/searchext.php?Type=2&Action=1).

0) [JoTIONTHUTE TbHAS JIUTEepaTypa:
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1. Apdxken I'. MaremaTtrueckue MeTozibl B pusuke. - M.: Atromu3zzar, 1970 (4 3k3. Ccblika
B 371eKTpOHHOM Katanore @b HHI'Y: http://www.lib.unn.ru/php/searchext.php?
Type=2&Action=1).

Tonbpadaiin N.A. BeKTOpHBINM aHa/iu3 U Teopus 1oJist. - M.: Hayka, 1968 (2 3k3. Ccbinka
B 371eKTpOHHOM Karajiore @b HHI'Y: http://www.lib.unn.ru/php/searchext.php?
Type=2&Action=1).
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3. Pamesckuit I1.K. PumaHoBa reomeTpust U TeH30pHbIM aHamus. - M.: Hayka, 1967 (33 3k3.
Ccbuika B 3nekTpoHHOM Kartasiore @b HHI'Y: http://www.lib.unn.ru/php/searchext.php?
Type=2&Action=1).

4, xeddpuc I, CBupnc b. Metoabl Matematuueckol ¢usuku. Beim. 1. - M.: Mup,
1969 (2 3k3. Ccbuika B 3/1eKTpOHHOM Kartasiore @b HHI'Y:
http://www.lib.unn.ru/php/searchext.php?Type=2&Action=1).

B) porpamMmHoe obecrieueHre U IHTepHeT-peCypChl:

http://www.unn.ru/books/met_files/fOVTA.pdf

8. Marepua/ibHO-TeXHUYECKOe o0ecrieueHHe JUCIUIUIMHBI (MOY/1s1)

HOnst obyueHHWs] CTyeHTOB HAa3BaHHOW [JUCIUIUIMHE WMEKTCS B HAJWUMM: CIieljia/ibHbIe
KaOWHeThI, 000py/ZI0BaHHbIE MY/ILTUMEIUHHBIMU CPeICTBAMU 00yUeHMsT; KOMITbIOTEPHBIE K/TaCChl,
rJje uMeeTCs BO3MOXHOCTh BbixOfla B VIHTepHeT; TIPUCYTCTBYeT TIOJIHbIA KOMIIEKT
JIMLIEH3UOHHOTO 0becreueHust, HeOOXOUMBIH [71s1 pab0ThI KOMITBFOTEPHBIX ITPOIPaMM.

ITporpamMma coctapjieHa B cooTBeTCcTBUHU € TpeboBaHussiMu OC HHI'Y ¢ yueTom pekoMeHZaruii
OIIOIT BO no nHarpaBnenuto 02.03.02 «®PyHmameHTanbHas nHGOpMaTkKa U UHPOpPMAaLIMOHHbIe
TeXHOJIOTUW» C HallpaB/IeHHOCThIO MporpaMmMbl « IH(MOPMAaILIMOHHbBIE CUCTEMBI U TEXHOJIOTUM».

ABToOp Ny6koB A.A.
PerjeHzeHTt SAkumoB A.B.
3aBenyromuii Kadeapoi ly6xoB A.A.

ITporpamma oziobpeHa Ha 3ace/jlaHUU METOANYeCKOM KOMHUCCHH pafnodr3nueckoro
dakynbreTa oT 25 Mas 2023, npotokon Ne 04/23.
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