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1. Mecro u e/ AMCHMIVIMHEBI B cTpyKType OITIOII

IMucruriiHa «BeKTOpHBIM M TeH30pHBIM aHa/Iu3» OTHOCUTCA K 6a3o0BoM yactu Bioka B1
«ducuununsl (Mogymu)» OITOIT no HanpaBnenuto 02.03.02 «PyHgameHTanbHas MHPOpPMaTHUKa
U MHPOPMAaLMOHHble TEeXHOJOTMW» C HalpaB/lIeHHOCTbIO Mporpammsl «VH(pOpMaloHHbIe
CUCTEeMBI U TeXHOIOTUM». [IUCIUI/IMHA 00s13aTebHa [I7Isi OCBOEHHS B 3 CeMecCTpe.

CTyzileHTbl K MOMEHTY OCBOEHMSI JUCLUIUIMHBI «BeKTOpHbIM U TEeH30pHBIM aHau3»,
comacHo ®I'OC BO, o03HakOM/IeHbl C OCHOBHBIMU TEOPETUYECKUMM IIOHATUSMU U
NIPUKJIaZIHBIMYA 3HaHUSIMM, TOJyYeHHbIMU B paMKaxX W3yuyeHUs [JUCLIMIUIMH «MareMaThuecKui
aHanm3», «Anrebpa ¥ reoMeTpusi».

K MomeHTy wu3yueHMs [JUCLMIUIMHBI Yy CTY[LEHTOB IIPUCYTCTBYIOT YCTONYMBBIE
TIpe/ICTaB/IeHUs, KacCaroluecss TOHSATUWHOTO ammaparta B 00/lacTh TeOpur MHOXKECTB U
MareMaTuy4eCcKOW JIOTUKH, CTYZeHThI B/la/ilef0T 0CHOBaMHU TeOPUM aJITOPUTMOB.

HEJ'[HMI/I 0CBO€HHUA JUCIUII/IUHBbI AB/IAKOTCH:

- 3HaTb OCHOBHbIe TeOpeMbl W ajrOPWTMbl pelleHUs 3a7ad BeKTOPHOTO aHasu3a,
uHTerpanbHble (opmynbl I'puHa, T'aycca-Octporpazackoro, CTokca; CBOMCTBA M (puU3MUeCKUit
CMBIC/T OmepaLuil rpajjueHTa, AUBEpreHLMH, pPOTOpa; OCHOBHbIE CBOMCTBA MOTEHLIMA/TBHBIX U
COMIEHOUJJA/IbHBIX TIOJIel; OCHOBHBbIe CBOMCTBA a(UHHBIX OPTOrOHAJbHBIX TEH30POB BTOPOTO
paHra;

- yMeTb BBIUYMUJIATH KPUBOJIMHEMHbIE U TIOBEPXHOCTHBIE
VHTerpajibHble TeOpeMbl BEKTOPDHOTO aHa/ln3a;

- OCBOMTb TEXHUKy pacyeTa rpaJueHTa CKa/JspHbIX II0jeH, [UBepreHLMM M PpoTopa
BEKTOPHBIX T107Ieli € MIOMOIIIbI0 oriepaTtopa 'aMubTOHa — BeKTOpa «Hab/ax;

- UMeTb Ipe/iCTaB/eHre O PO/M BEKTOPHOIO M TeH30pHOIO aHa/lv3a B TeopeTUYecKUX M
MPUK/IaJHBbIX pacyeTax.

HUHTErpasibl; TMPUMEHATDb

2. IInaHupyembie pe3yabTarbl O00y4YeHHs 10 [AMCHHMIUINHE, COOTHECEHHbIE C
IUIAaHMPYeMbIMH pe3y/IbTaTaMHi 0CBOeHHsI 00pa3oBaTe/IbHOM MPOrpaMmsbl (KOMIeTeHIMAMH
BBIITYCKHUKOB)

(DOPMI/IPYEMBIE KOMIIeTeHI{MHN

(Kop komrieTeHLIH, STart
¢hopmupoBaHus)

Ilnanupyembie pe3y/ibTaTbl 00yUeHHs 110
AVCIMIUIMHE (MOJYJ/II0), XapaKTepu3yloiye 3Tanbl
(¢hopMupoBaHNsA KOMIIeTeHI[HI

OIIK-1:

CTIOCOOHOCTB UCTIONB30BaTh
6a30Bbie 3HAHUSI €CTeCTBEHHBIX
HayK, MaTeMaTUKH U UHPOPMaTHKH,
OCHOBHbI€ (haKThI, KOHLIETILIHH,
TIPUHITUTIBI TEOPUH, CBS3aHHBIX C
TIPUKJIaZJHOW MaTeMaTHUKOU U
HMH(pOPMAaTHUKOIA.

Otan ¢popmupoBaHUs — 6a30BbIH.

31 (OIIK-1): 3Hamb 6a30Bble MOHSTHS €CTeCTBEHHBIX
HayK, MareMaTUKyd U UH(OPMaTHUKH, OCHOBHbIE (DAKTHI,
KOHLIeMLIMY, TPUHLUIBI  TEeOpWM, CBSI3aHHBIX C
TMIPUKJIaJIHOM MaTeMaTHUKOW U UH(OPMaTHKOM.

Y1 (OIIK-1): ¥Ymemb WCIO/b30BaTh 0a30Bble 3HAHUS
eCTeCTBeHHbIX HayK, MaTeMaTWKU W WH(OPMAaTHKHY,
OCHOBHbIe (DaKThbl, KOHLIEMLWH, MPUHLUIbI TEOpUH,
CBSI3aHHBIX  C  TMPUK/IAJHOM  MaTeMaTUKOW U
HMH(OPMaTUKOM.

B1 (OIIK-1): Bnademb OMNBITOM — HCIIO/b30BaHUS
0a30BbIX 3HAHWW €CTeCTBEHHBIX HAyK, MaTeMaTUK{d U
MHPOPMAaTUKH, OCHOBHBIX  (DAaKTOB,  KOHLIEMLUA,
TPUHIMIIOB ~ TeOpWM, CBSI3aHHBIX C  TIPUKJIaZHOU
MaTeMaTHUKON U MH(OPMAaTUKOM.

OxoHuareLHOE 3dBeplIeHue (bOpMI/IpOBaHI/IH KOMHETeHLII/II‘/JI, npegycCMOTPEHHBIX B pdMKdX

JIaHHOM TUCLIUIUIMHBI, TPOUCXOAUT TMOC/e CAAYM K3aMeHa M0 3TOW JUCLIUTIIMHE.




3. CTpyKTypa M cojep>KaHue JUCLUI/IMHbI

OOBeM AUCIUTUTMHBI COCTaB/IsIeT 4 3aUeTHbIe eUHULILI, Bcero 144 uvaca, U3 KOTOPBIX 66 uacoB
COCTaB/sieT KOHTaKTHasi paboTa oOyuwaromjerocss c mperogaBareneM (32 dYaca 3aHSTHS
JIEKLIMOHHOTO THIa, 32 Yyaca 3aHsATHUsS CEeMUHAPCKOro THUIIa, 2 yaca MepONpUSTUS TPOMEXYTOUHON
arrectauuy), 33 uaca COCTaB/sieT caMocCTosTelbHass pabora obyuatorierocsi, 45 4acoB —
9K3aMeH.

CoepxaHve JUCHUIUIUHBL (MOAY/IS)
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OJIeMeHTBI
12 4
nmuddepeHIManb 0 8
HOU reOMeTpUM




B T.u.Texymmn
KOHTDOJIb

ITpome)xyToyHas arrectayusi - JK3aMeH

2 2 0

Tekyluii KOHTPO/Jb YCIIEeBaéMOCTHM TIPOXOJWT B paMKaX 3aHATUM CeMUHapCKOro U
MPaKTUUeCKOro Tura. VIToroBblii KOHTPO/Ib OCYILIECTB/ISIETCS] Ha 9K3aMeHe.

4. OoOpa3oBare/IbHbIE TEXHO/IOTHU

B cooTtBeTcTBMM C pabouei TMporpaMMOM U TeMaTUYeCKUM TUIAHOM H3yueHHe
JMUCLITUTMHBI TIPOXOAUT B BUZIE ayIUTOPHON M CaMOCTOSITE/TIbHOM pabOThI CTYZI€HTOB. YueOHbIN
TpoLiecc B ayJUTOPHH OCYILeCTB/IsIeTCs B (hopMe MpaKTUUeCKUX 3aHSTHH.

OG0pa3oBare/bHbIE TEXHOJIOTHH, CIOCOOCTBYIOIIe (OPpMHPOBaHHIO KOMIIeTeHI{HI
ucnosb3yemble Ha 3aHAMUSX /1eKYUOHHO20 muna:

- TIeKIJUM C IpoOIeMHBIM U3/I0’KeHHeM y4eOHOro Marepuana;

- JIEKLJUA C JleTa/JbHbIM O0bsCHEHHWEM HOBOTO Marepuasia M ero CBsi3M C y)Ke TPOW7eHHbIM
MaTepuasiom;

ucno/nb3yemble Ha 3aHAMUSAX NPAKMUYecKo20 muna:

- periaMeHTHUPOBaHHasl CaMOCTOSITe/IbHAs [eSITe/IbHOCTb CTY/eHTOB;

- YaCTUYHO-TIOMCKOBasl [1esTe/IbHOCTb [IPU pellleHUH 3a/ja4 MOBBILIEHHOW CII0KHOCTH,
- TEKYILUI KOHTPOJIb 3HaHUI CTYAEHTOB C TIOMOIIBIO0 KOHTPOJIbHOM pabOoTHI.

Ha nekiusix pacKpbIBalOTCS CJie[yHOI[ie OCHOBHbIE TeMbI M3y4aeMOro Kypca, KOTOpbIe
BXOJIT B pabouyro MporpamMMy: HeNpepbIBHOCTh BEKTOPHBIX (DYHKIMI, Toforpad HempepbIBHON
BEKTOPHOW (PyHKIMM, auddepeHIIMpyeMOCTh CKa/SIpHbIX W BeKTOPHBIX (YHKI[MN OAHOW U
MHOTHX TlepeMeHHbIX, YaCcTHbIe TIPOM3BO/IHbIE, MHOTOMepHasi (hopmysa Teitiopa, 0CTaTOUHBIM
ysieH ¢opmysbl Teiinopa, MpoCTpaHCTBEeHHbIE KPYBbIe, [JIMHA IIaZIKOW KPUBOU, KDUBOJTMHEHHBIe
vHTerpasbl 1-ro U 2-ro pojja, UX BLIYKUC/IEHHE C TOMOIIbI0 OrMpe/ie/ieHHbIX WHTErpasos,
OpHeHTaMK 00JIacTel ¥ WX TPaHWI] Ha TJIOCKOCTH, Gopmysia I'prHa /11 TIJIOCKOM 3aMKHYTOM
OrpaHUYeHHON 00/1aCTH, He3aBUCUMOCTD OT IyTU UHTETPUPOBAHUS JIJIs1 OMHOCBSI3HON 00/1acTH,
criocoObl 3a/1aHUS TIOBEPXHOCTeN B TIPOCTPAHCTBe, HOPMaJTb M KacaTesibHast TJIOCKOCTb T/IafIKOM
MOBEPXHOCTH, OpUEeHTHpyeMble U HeOpHeHTUpyeMble TIOBepXHOCTH, [BYCTODOHHUE U
OZJHOCTOPOHHUE TTOBEPXHOCTH, TIJIOIIA b I7Ia[JKOM TTOBEPXHOCTH, TIOBEPXHOCTHBIE UHTEeTpasIbl 1-
ro U 2-T0 pojia, CBe/leHHe TOBEePXHOCTHLIX MHTErpajioB K JBOMHBIM UHTerpanam, pusnueckrie
TIPUJIO’KEHUST TIOBEPXHOCTHBIX HWHTErpasoB. TPOCThbie LWIWHApPUYeCKre ob6mactd, ¢dopmyna
laycca-Octporpagckoro U eé ¢usnyeckuii cmeica, ¢opmyna CTokca eé (U3MUeCKUN CMBICT,
CKaJIsSIpHbIe TI0JIS Y TIOBEPXHOCTH YPOBHSI CKaJISIPHOTO 10715, BEKTOPHbBIE TIO/IST U UX BEKTOPHbIE
muHUM, auddepeHiUanibHble YpPaBHEHUS] BEKTOPHBIX JIMHWN, (YHKUAW MHOXECTB U UX
TIPOM3BO/IHbIE, WHBapHaHTHOE OIfpeZiesieHre TpajiieHTa, ero BBIYKMC/IeHHe B OPTOTOHAIbHBIX
KOOp/JMHaTaX W €ero CBOWCTBa, TPOW3BOAHAsl 0 HampapjieHuio, cdepa MNPOU3BOJHBLIX IO
Harpap/ieHWI0, orepaTop ['aMWIBTOHA, TIOTOK BEKTOPHOTO TIOJISi 4Yepe3 OpHeHTHPOBaHHYIO
MOBEPXHOCTb, UHBAapUAHTHOE OTpeZie/ieHre AUBEepreHlNU, ee BbIUMC/IeHHe B OPTOrOHATbHBIX
KOOpIMHaTaX W ee CBOWCTBa, WHBapuaHTHas ¢opma dopmynasl [aycca-OcTporpajckoro,
BpallleHHe BeKTOPHOTO TI0Jii B/OAb OPUEHTHPOBAHHOM TOBEPXHOCTH, WHBAapUAHTHOE
oripefie/ieHHe pPOTOPA, €ro BBIYKMC/EHHWe B OPTOTOHANBbHBIX KOODAMHATaX W €ro CBOMCTBA,
JuddepeHLManbHble  OMepaTopbl TMEpBOr0 W BTOPOro Topsijka, omneparop Jlamsaca,
TIOTeHIUabHbIe TI0JIs, KPUTEePUM TOTeHLMaJbHOCTH, LUPKY/ISALUS BEKTOPHOTO TIOJis BOJb
KpUBOM, wuHBapuaHTHasi ¢opma ¢opmynbl CToKca, cosieHOWaabHbIe TIOMS, KpUTepuit
COMIEHOUJA/IbHOCTH, WHBAPHMAHTHOCTb TIOTOKA POTOpAa  COJIEHOW/A/bHOTO TI0/isi  Yepe3
TIOBEPXHOCTH, HATIHYThle Ha (PMKCUPOBAaHHBIA KOHTYp, BEKTODHas TpPyOKa U eé (u3nueckuil
CMBICJI, ”HBAPUAHTHOCTh TIOTOKA COJIEHOWIA/TbHOTO TI0JIsi Yepe3 CeueHUsi BEeKTOPHOW TpPyOKH,
JIaTIacoBBI TIOJIS, OCHOBHAsi TeOpeMa BEKTODHOTO aHasM3a, OCHOBHOM W B3aWMHBIA 0a3uChl,
orpezie/ieHe KPUBOJMHEMHBIX KOOPJAWHAT, JIOKAJbHBIM 0a3uC KpUBOJIMHEHWHOM CHCTEMBI
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KOOpAVHAT, KOOpAWHATHble JIMHMM U KOOp/MHAaTHble TIOBEPXHOCTH, OPTOrOHAJ/IbHbIE
KPUBOJIMHEIHbIe KOODJWHAThI, K03 ¢uiueHTs! Jlams, BbIUMC/IEHUe TPajIueHTa, JAWBepreHLnH,
poTopa U jariackaHa B OPTOHOPMHPOBAHHBIX KPHMBOJIMHENMHBIX KOOpJWHATax, cepuueckve u
LWIMH/IpUUeCKre KOOpAMHAThI, Mpeobpa3oBaHre BEKTOPOB, JTUHEHHBIX U OWIMHENHbIX (opMm
TIpy Tiepexo/ie K HOBOMY 0a3ucCy, oripefiesieHHe TeH30pa Tura <p,q> W paHra p+q, JMHeHHoe
NIPOCTPAaHCTBO TEH30pPOB OJHOIO TWIA, TEH30pHOe [IPOM3BefleHUe, CBepTKa TeH30pa,
repecTaHOBKA WH/IEKCOB, CUMMeTPDUUHble M aHTUCHMMeETpPUYHble TeH30pbl MO JByM MU MO
COBOKYITHOCTH WH/IEKCOB, TEH30Pbl B €BKJIMJOBOM IPOCTPAHCTBE, KO- U KOHTpaBapUaHTHbIE
MeTpuYecKre TeH30pbl, KO- U KOHTpaBapuaHTHbIe KOOPJUHAThI BEKTOPa, MOJAbEM U OIMyCKaHHe
VH/IEKCOB, PaBHOCHU/IbHbIE TEH30DHbIe YDaBHEHUs], TEH30DHbIE T0JIs, AUBEPreHLYs TEH30PHOTI0
T0/1s, TIPOCTPaHCTBEHHble KpUBble, HaTypa/lbHbId TapameTp, Tpu (opmynsl Ppene-Ceppe,
KPUBH3HA M KPyueHHe U UX BblUKC/IeHUe, TpexrpaHHUK PpeHe-Ceppe U JI0Ka/JbHble YpaBHEHUS
MPOEKLM KpUBOW Ha HOPMaJIbHYO, CIPSIMIISIOLYIO U CONPUKACAIOIIYHOCS TJIOCKOCTH, TiepBast
KBa/lpaTMyHas (popma MoBepXHOCTH, BbIUMC/IEHNEe [JIMHbI KPUBOM U IJIOLA/IM HA TIOBEPXHOCTH
Y BBIYMC/EHHE YITIa MeX[JY ABYyMsl KPMBbIMU Ha NOBEPXHOCTH, BTOpasi KBaJpaTHuHas (opma
MOBEPXHOCTH, KPUBM3HAa KPUBOW Ha IIOBEDXHOCTH, Teopema MeHbe, [laBHble KDPUBH3HBI
TIOBEPXHOCTH B TOUKe, FayCCOBA M Cpe/iHss KpMBU3HA NTOBEPXHOCTH.

Ha npakTuueckux 3aHATHSX 0osiee TIOAPOOHO M3ydaeTcsi MPOrpaMMHBIN Marepuas B
TUIOCKOCTH OTPabOTKHM MPaKTUUYeCKHUX YMEHUM Y HAaBBIKOB M YCBOEHUSI CIEAYIOIINX TeM:

1. KpuBonvHeliHble uHTerpasisl 1-ro Tumna.

KpuBoMHelHble UHTerpasbl 2-ro TUMa.

®opmyna I'pyHa.

[ToBepXHOCTHBIE MHTErpajbl 1-ro poja.

[TpunoxxeHns MOBepXHOCTHOIO UHTerpasa 1-ro poza.

[ToBepXHOCTHBIE UHTETpajbl 2-T0 poja.

BeruniciieHrie 00beMOB TeJT C TIOMOIL[BIO IOBEPXHOCTHOTO MHTErpasia 2-ro poja.
KonTposnbHast pabora o Teme «KpHBOMHeHbIe U TOBEPXHOCTHbIE UHTErPasIbi».
OcCHOBHBIE IOHATHUS TEOPUU MOJIAL.

0. [leficTBUSI C BEKTOPOM «Habsia».

11. TIpumeHeHue «HabMa» JJIs CJIOKHBIX OTIepariuii BTOPOTO MOPSi/IKa.

12. ®opmyna INaycca-OcTporpazckoro.

13. ®opmyina Crokca.

14. 3afaun TeopUM MOJIS.

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

16. [elicTBUS C TeH30paMH.

BHLOLOoN AN

@®opMOii UTOTOBOT0 KOHTPOJIA 3HAHUH CTYIE€HTOB TI0 AUCILUIUIMHE SB/SETCSA IK3aMeH, B X0/e
KOTOPOTO OLIEHHWBAeTCs YPOBEHb TEOPEeTUUeCKUX 3HAaHWM W HaBBIKU PeIIeHUs] MPaKTHUeCKUX
3ajjau.

5. YuebHO-MeTOjHUECKOE 00ecredeHHe CaMOCTOSITe/TbHOM PaboThl 00yJaroIuxcsa

CamMocrosTe/1bHasA padoTa CTy/[eHTOB Harpap/ieHa Ha BBITIOJTHEHVe OMAITHUX 3a/laHui
10 TeMaM TIPaKTHUeCKUX 3aHSTHH, II0[[TOTOBKY K KOHTPOJbHBIM paboTaM 110 TeMam
«KpuBonuHeliHble ¥ TIOBEPXHOCTHbIE MHTETpaibl» W «3aflaud TeOpUM TIONs», a TaKKe
MOATOTOBKY K 3K3aMeHy MO0 yKa3aHHOW JuciuruiviHe. [Ipu TMOATOTOBKe K TPaKTUUeCKOMY
3aHSITHIO He0OX0UMO TIOMHUTB, YTO JJaHHasl JUCLIUIIIMHA TeCHO CBsi3aHa C paHee U3ydaeMbIMU
JMUCLITUTMHAMU «MareMaTHueCKuil aHamu3», «Anrebpa v reoMeTpusi».

Ifeab camocmosimenbHoOli pabombl - TIOATOTOBKA COBPEMEHHOTO KOMIIETEHTHOTO
crielpanycTa U (hOpMUpOBaHUe CTIOCOOHOCTelH U HaBLIKOB K HEIPephbIBHOMY CaM000pa30BaHUIO
Y nipo¢heCcCHOHAILHOMY COBEpPIIIEHCTBOBaHUIO.



Ha ceMuHapcKuX 3aHATHSIX CTYJeHT JO/DKeH yMeTb T0C/e[oBare/ibHO K3/laraTh CBOU
MBIC/TU U apTYMEeHTHPOBAaHO X OTCTauBaTh.
711 mOCTY>KeHUSI 3TOH 11e/T1 HeoOX0AUMO:

1) 03HAKOMHUTBLCS C COOTBETCTBYHOILIEM TeMOM MpOorpaMMbl U3yuaeMoM AUCLUIIIMHBL;

2) OCMBIC/IUTH KPYT M3yuaeMbIX BOTIPOCOB U JIOTUKY WX paCCMOTPEHUS;

3) U3yuuTh PEKOMEH/IOBaHHYIO yueOHO-MeTOJUUYeCKHMM KOMILJIEKCOM JIUTepaTypy I10
JIaHHOU TeMme;

4) TijaTesIbHO U3YUYUTh JIEKLMOHHBIM MaTepuarl.



6.

BKJIFQUAROIITUIA:
6.1. IlepeueHb KOMMeTeHIMI BHIMMYCKHUKOB 00pa30BaTe/IbHOM NMPOrpaMMbI C yKa3aHHEM
pe3y/IbTaToB o0ydeHHs1 (3HAHWM, YMeHHI, B/Ia/leHHH), XapaKTePU3YIOIUX 3Tanbl X
(¢opMupoBaHusi, onMcaHue NMoOKa3aTe/led U KPUTepueB OLleHUBaHUsI KOMIIeTeHIUH Ha
Pa3/IMYHBIX 3Tanax ux ¢opMupoBaHuUs

OIIK-1:

@DoH/| OLIeHOYHBIX CPEACTB /I/Isi MPOME)XYTOUHOM aTTecTaliy Mo JUCLHUILIHNHE,

CIT0COOHOCTbL MCIT0/1b30BaTh 0a30Bble 3HAHHSI €CTeCTBEHHBIX HdyK, MdT€MdTHKHU U

MH(GOPMaTUKH, OCHOBHbIEe (DAKThI, KOHLIEMLIUU, TIPUHLIUIIBI TEOPUid, CBA3aHHBIX C TPUK/IA[HOU
MaTeMaTHKOW U MHPOpPMaTHKOM (6a30BbIii YPOBEHb ).

Kputepuu oneHnBaHus (JleCKpUIITOPbI)

NupukarTopsl |«1110x0» «HEeY/I0BJIETB | «<YI0BJIETB |«XOPOLIO» |«0YeHb «OTJIMYHO» |«IIPEBOCX0
KOMIIeTeHI{U! OpUTE/JTbHO» |OPUTE/IbH XOpoLIo» JHO»

o»
3HaHus OrcyrcTBUe |YpOBeHb MuHuManbH | YpoBeHb YpoBeHb YpoBeHb YpoBeHb
3Hamb Ga3oBble |3HaHUH 3HaHUM 0 3HaHUM B 3HaHUU B 3HaHWH B 3HaHUM B
[IOHATHUS TEOPeTUYECK |TeOPETHUECKOT [JOMyCTUMBI (0Obeme, o0neme, o0BeMe, o0BeMe,
eCTeCTBeHHBIX  |0ro 0 Marepuasna |/ ypOBeHb |COOTBETCTBYIO |COOTBETCTBY |COOTBETCTBY ([IpeBbILLIAD
HayK, MarepHanga  |HIDKe 3HaHWH. meM 101IeM oleM emM
MareMaTukd 1 |HeBO3MOXKHO [MUHMMa/bHBIX |[JoMyIieHo |mporpaMme TporpaMMe |TporpaMMe  |[Iporpammy
WH(OpPMATUKH, |CTb OL|EHWUTh [TpeOOBaHUI. |MHOrO MOJTOTOBKU.  |TIOATOTOBKH. [[IOATOTOBKH, |TIOATOTOBKU
OCHOBHbIE MOJTHOTY Nmenu mecto |HerpyObix  |[TomyiieHo Homnyiero |6e3 ommbok
haxTsl, 3HaHUMN rpy0bie OLIMOOK. HECKOJIbKO HECKOJIbKO
KOHL|eMLIWHY, BCJIE/ICTBUE  |OIIMOKH HerpyObIx HecyllecTBe
TIPUHIIUTIBI OTKaza OLIMOOK . HHBIX
TeopuH, obyuaroiiero OLIMO0K
CBSI3aHHBIX C Cs OT OTBeTa
TIPUKJIaZHON
MareMaTHuKol 1
HMH(MOPMaTUKOM.
Ymenus OrtcyrcrBue |(IIpu pemenuu |[Ipogemonc |[IpogemoncTp (IIpomemoncrt |IIpogemoncT (IIpogemMoHCT
Ymems MUHUMa/bH |CTaHJAPTHBIX |TPUPOBaHBI |MPOBaHBI BCe |pPUPOBAHbI  (PUPOBAaHBI  |pPUPOBAHBI
WCI0/Ib30BaTh  |bIX yMEHUM |3afjau He OCHOBHbIE |OCHOBHbIE BCe BCe BCE
6a3oBble 3HaHMST |HeBO3MOXKHO [IPOZIEMOHCTPH |yMEHHSI. YMeHUSI. OCHOBHBIE  |OCHOBHBIE  |OCHOBHBIE
eCTeCTBeHHBIX  |CTb OLIEHUTH |pOBaHbI PetieHsr Periennl Bce  |ymeHwUsl. YMeHus, YMeHHUsl.
HayK, Ha/juyue OCHOBHbIE TUIIOBbIE OCHOBHbIE PetieHnl Bce |pelieHbl Bce |PellieHbl Bce
MaTeMaTHKu U |yMeHHUH YMeHUSI. 3a7auu C 3ajiaum C OCHOBHBIE  |OCHOBHBIE  |OCHOBHBIE
uHdopmaTuky, |BoiencTBUe |[MiMenu Mecto |HerpyObIMM [HerpyObIMM  (3a7auu . 3a7auu C 3ajaud.
OCHOBHbIE OTKasa rpyObie olMbKaMu. |oIMOKaMu. BbironiHeHb! |0Te1bHBIMY | BbINONMHEHEB
(haxTsl, o0yyaroriero |OmMOKy. . BrirosHeHs! | BbINosiHeHB!  |BCe 3aflaHusl, [HEeCYILeCTBe |BCe 3a/laHusl,
KOHIIETILINH, Cs1 OT OTBeTa BCe 3a/IaHUs |[BCe 3a[jaHNs, B |B TIOJIHOM  |HHBIMU B TIOJTHOM
TIPUHLUIIBI HO He B TI0JTHOM obbeme, HO [HefoueTamy, |0O6beMe Ge3
TeopuH, TIO/THOM obbeMe, HO HEKOTODbIe C |BBITIOJIHEHBI |HEZ0UeTOB.
CBSI3aHHBIX C obneme.. HEKOTOpble C  |HeJoueTaMHU. (BCe 3alaHus
TIPUKJIaIHOU HefloueTaMu B [IOJTHOM
MareMaTHUKOM 1 obbeme
WHGOPMAaTUKOU.
Hagbiky OrcyrcrBre |IIpu pemienuu |Vimeercs ITpogemonctp |IIpomemoncT |IIpogemoHcT |IIpomseMoHCT
Bnademb OTIbITa CTaH/APTHBIX |MMHUMA/bH |MPOBaHbI pPUPOBaHbl  |pUPOBaHbl  |pPHUPOBAH
OTTBITOM BMafieHust  |3a[jau He bIii HAbop  |6a30BbIE 6a3oBbie HaBBIKH MIPU | TBOPUECKUI
WCTI0/Ib30BaHUSL  |MaTepHasoM. [[IPO/IeMOHCTPH |HABbIKOB HaBBbIKU TP |HABBIKM IIPU |pellieHnHr TOAXOJ K
6a30BbIxX 3HaHUI |HeBO3MOXXHO |pOBaHbBI IUist pelLieHun pelLIeHnH HeCTaH/IapTH | pelLeHnIo
€CTeCTBEHHBIX  |CTb OL|eHUTh |6a30BbIe pellleHus]  |CTaHZAPTHBIX |CTaHAAPTHBI (bIX 3a/au 0e3 |HeCcTaHJapT
HayK, Ha/ndyue HaBBIKU. CTaHJAPTHHI (3a/jau C X 3a7au O6e3 |ommMOOK M |HBIX 3a/ja4
MaTeMaTUKA U |HABBIKOB VMenu MecTo |X 3afiau C  |HEKOTOPbIMUA |OIIMOOK M |HEJOYETOB .
UHpOPMATUKY, |BC/IeCTBUE |rpyObIe HEKOTOPLIM |HeJOoueTaM{d |HeJOYeToB .
OCHOBHBIX OTKaza OLIUOKH . u
(hakToB, oOyuarolrero He/loueTaMu
KOHIIEeTIIHH, Cs1 OT OTBeTa
TIPUHLUIIOB
Teopuii,
CBSI3aHHBIX C
TIPUKJIaIHOU
MaTeMaTuKoW U
WHGOPMATHKOM.
[ITkamna otleHOK 0-20% 20-50 % 50-70 % 70-80 % 80-90% | 90-99 % 100%

TIO TIPOLIEHTY
TIPABU/IHHO




BBITIO/THEHHBIX
KOHTDPOJIbHBIX
3a/laHui




6.2. OnucaHue KA/l OLeHUBAHMA Pe3y/IbTaToB 00yUeHHUsI M0 AUCIHUIUINHE

WTOroBbIM KOHTPO/Ib KauecTBa YCBOEHUSI CTy[JeHTaMU COJepKaHUsl JIUCLIMIIIMHBI
TIPOBOZAUTCS B BUJIe 9K3aMeHa, Ha KOTOPOM OIpeZie/isieTCst:
. YPOBeHb YCBOEHHUsI CTY[leHTaMH OCHOBHOT'O y4eOHOro MaTepuaria 1o AUCLUIIIIHE;
. ypOBeHb MOHKMMaHUsl CTyJeHTaMU U3y4eHHOI0 MaTepuarna;
. CroCcoOHOCTH CTY[EHTOB WCII0/Ib30BATh TIOyUYeHHbIe 3HAHWS /IS PelleHus] KOHKPeTHBIX
3ajau.

OK3aMeH TMpOBOJUTCS B YCTHOW (opMe M 3aK/HOuaeTcss B OTBeTe CTYZeHTa, I0ciie
ripeJiBapUTebHON TIOATOTOBKW, Ha TeOpeTHUecKue BOIpPOChl MO KYpCy U TMpe/iCTaBIeHUU
peliieHHs TPaKTUUYeCKUX 3a/lau C MOCIeAYIOIMM X 000CHOBaHHUEM.

HPEBOCXOAHHH IIOArOTOBKA C OY€Hb HEe3HAUYNTE/IbHbIMU

IIpeBocxopHO
TIOTPeLHOCTSIMHU

[ToAroToBKa ¢ HEKOTOPBIMU OIIMOKaMU, YPOBEHb KOTOPOU
CYLL[eCTBEHHO BbIIIIe CPEIHETO

OT1/IM4YHO

B 1je/1omM Xopotiiasi TIOATOTOBKA C PSJOM 3aMeTHBIX OLIHUOO0K,
OueHb XOPOILO MIPUHIUTIMAIBHO He MCKAXKAIoIUX CYTh W3/1araeMoi Ha
9K3aMeHe 3a7iauu (1po6sieMbl)

XOPOLHaH IIOArOTOBKA C 3aMeTHBIMU OH_II/I6KaMI/I, YaCTHUYHO

Xopoiio HCKaKAOLIVMH CyTh M3/1araeMOi Ha 9K3aMeHe 3a/1auu
(ipo6Js1emb)
Y[i0B/1I€TBOPUTE/IHHO IToAroTOBKA, YOBIETBOPSIOIIAs MUHUMAJIbHBIM TPeOOBaHUSIM

H906X0,Z[I/IMEI AOINIOJITHHUTEJ/IbHAA MOATOTOBKA JIA YCIIEIIHOT'O

He ypoBieTBOpUTE/IHHO
TIPOXOXKeHUsI UCTIbITAHMUS.

HO,Z[FOTOBK&I, COBEpLIEHHO HeJOCTaTOUYHAaA AJid ITIOHUMdHUA CYTH

II1oxo
3agauu (mpobieMbr)

6.3. Kpurepuu u npoueaypbl OLleHHBAaHHsA Pe3y/IbTAaTOB 00yUeHHs MO AMCHUIIMHE
(Moay/10), xapakTepusymux c¢popMHUPOBaHHOCTh KOMIIeTeHIUI

JnsA oneHMBAHUS Ppe3y/JbTaTOB 00yueHHs] B BHJEe 3HAHUHM MCIO/IB3YIOTCA C/IeAyHOIue
npouegypbl U TeXHOJIOTHU:
- YCTHBIE U MMCbMEHHBbIE OMPOCHI.

Jins ouneHUBaHUsI pe3y/LTaTOB 00yueHHsi B BHAe YMEHHH M B/IaJeHUH HCIOIb3YHOTCH
c/iefyIolye NpouneAypbl U TeEXHOJIOTHU:
- TIpaKTHUUeCcKre KOHTPOJIbHBIE 3a/laHusl, BK/IIOUYAIOIIUX OFHY MW HEeCKOJIBKO 3a/jau (BOIPOCOB).

Jl/1s1 IpoBe/ieHNsl UTOTOBOI0 KOHTPOJIsi c()OPMHPOBAHHOCTH KOMIIETEeHIIMH HCIO0JIb3YHOTCH:
- MUCbMEHHBIE U YCTHBIE OTBETHI Ha TEOPeTUYEeCKHe BOTIPOCHI,
- pellieHre TIPAaKTUUeCKUX 3a/au.

6.4. TunoBble KOHTPOJ/IbHbIE 33/JaHUsl WIH HHbIE MaTepHa/bl, Heo0XofguMbIe I
OLleHKHM pe3y/JbTaToB o00yueHHsl, XapaKTepu3ylmux c(opMHpPOBaHHOCTH
KOMIeTeHIMA W (M1M) [JIA WTOrOBOro KOHTPoisA ¢GopMHPOBAaHHOCTH
KOMIIeTeHLIH .

CHHCOK BOMPOCOB MO TEeOPUH K 3K3aMeHy (018 OYeHKU C(opMupo8aHHOCMU 3HAHUL
komnemenyuu OIIK-1)
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OnpesienieHre BeKTOpPHOW (DYHKLIMY OIHOTO U MHOTHX IepeMeHHbIX.

Ornipepienienure mnpeziesia BekTopHoM (yHKUMU no Komwm u no Teline. CBoiicTBa Tipeie/ioB
BEKTOPHBIX (DYHKLIW.

HenpeprIBHOCTb BeKTOPHOU (PyHKLMU. [lelicTBHE C HelPePbIBHLIMU (DYHKL[USMHU.
Ouddepenuyipyemble GyHKIMA (4 ciiyuast).

IuddepeHLiipoBaHre BeKTOPHOM (YHKIIMM OJHOM IepeMeHHOM (orpejie/ieHMe U JiBe
TeopeMbl). ['eoMeTprueCcKrii CMbIC/ TPOM3BOJHOM OT BEKTOPHOW (DYHKLIMU.

OrnpefeneHye YacTHOM TPOU3BOAHOW BEKTOPHOW (YHKLMA MHOTMX IepeMeHHbIX.
Teopema 0 Cyl1[eCTBOBaHMM YaCTHBIX MPOW3BOJHBIX Y A depeHLpyeMoil (GyHKLIMY.
OrnpefenieHre NPOM3BOAHOM 10 HarpaB/ieHUI0. TeopeMbl O BBIYMC/IEHMM MIPOU3BO/HBIX T10
HarpasJ/IeHUIO.

VHTerpupoBaHye BEKTOPHBIX (DYHKLMH.

OCHOBHOM TpexrpaHHUK KPUBOHU.

CucremMa KOOpMHAT CBsi3aHHasi C OCHOBHBIM TpexrpaHHUKOM. KoopzuHaTHble JIMHUU U
KOOp/IMHATHBIE TJIOCKOCTH. YpaBHEHHe KacaTebHOM, HOpMaMu, OMHOPMasii, HOpMaIbHOU
MJIOCKOCTH, CIIPSIMJISIEMOM MJIOCKOCTH Y COTIPUKACAOIelics MJI0CKOCTH.

®opmysnbl @pene. [ToHsTHE KPUBU3HBI M KDYUYeHUsT KPUBOM.

BbrurcnieHrie BeJTMUMHbBI KDUBU3HBI U KPYUYEHHUS.

Buy kprBoii BO/M3Y TIPOM3BOIBHOM €€ TOUKH.

Onpepenenve noBepxHOCTU. Criocobbl 3aiaHusi TIOBePXHOCTH. IIpocTasi TTOBEPXHOCTB,
I71a/iKast IOBEPXHOCTb.

HaxoxzieHrie HopMaiy 1 KacaTejlbHOW IJIOCKOCTH K TTIOBEPXHOCTH.

BrruncneHre Hanpas/ISIOLMX KOCUHYCOB HOPMa/Iv K ITIOBEPXHOCTH.

[lnvHa KpuBOW Ha MoBepxHOCTH. [lepBasi KBajpaTnyHas (popMa MoBEpPXHOCTH.
Omnpegenenve Iuiomlafy IJaAKOM ITOBEPXHOCTH. TeopeMa O BBIYMC/AEHWU IIIOLAAU
I71aIKOM 1oBepXHOCTU. CriefCTBYUS.

HopmasnbHble ceueHust IOBEPXHOCTH U MX KpUBU3HA. BTopas KBazipatuuHasi ¢popma.
OrnpefesieHre TOBEPXHOCTHOTO MHTerpana 1-ro tuna. Teopema 0 BbIUMC/IEHUH.

BriBoz ¢opmysnel OcTporpazckoro.

BriBog ¢popmynbl CToKCa.

OpHOCTOpPOHHKE U IByCTOPOHHHE NOBEPXHOCTH. CTOPOHA MOBEPXHOCTH.

OrnpefesieHre TOBEPXHOCTHOTO MHTErpasa 2-ro Tumna. Teopema O BbIUMC/IEHUH.
OnpepieneHusi: cKaasipHOe TI07e, TIOBEPXHOCTh YPOBHS (ee CBOMCTBa), npefes (yHKLWUU OT
obsiacTu, Mpou3BoAHas 10 00beMy (ee HH3UUECKUM CMBICT).

OrnpepienieHye rpajieHTa CKalsspHOro 1ojisl. Teopema o BelunciieHuu. CrefcTeye.
CBoiicTBa rpaiueHTa.

Omnpegenenye BeKTOpHOro nosis. BekTopHas /vHuUA. 3ajjaua O HaxXOXK[EHUM BEKTOPHOU
mHuu. BektopHasi TpyOKa. [T0TOK BeKTOPHOTO M0Jisi. BeKTOPHBII MOTOK.

JlviBepreH1Msi BeKTOPHOTro moss. Teopema o BbluKcC/eHWU. VIHBapuaHTHBIN BUA, (HOPMYJIbI
Octporpazckoro. ®Pr3nuecKuii CMbIC/ AUBEPreHLMH U popMysbl OCTpOrpasicKoro.
OrnpesiesieHye poropa BeKTOpHOIO osist. Teopema o BerurciieHud. Criefcrsue.
®u3nuecKuii CMbIC/ poTOpa.

Omneparop 'amunbToHa. [eiicTBus ¢ BekTopoM “Habma”. [nddepeHiansHble OriepaTopsl,
TOPO’KJeHHbIe BEKTOPOM “Habsia”.

Ob6mmas Teopema I"aycca-Octporpazckoro.

[ToreHumanbHoe  mone. TeopemMa O  BBIUMC/IIEHMM  MOTeHIMana.  Kpurepuit
NOTeHL[MaIbHOCTH TIOJISL.

Lypkynsuys BeKTopHOro noss. ViHBapuaHTHbIN BUJ (hopMysbl CToKca.

ConenonganeHoe nose. Kpurepuii coneHonanbHOCTH 10J1s1. CBOKCTBA COMEHOW/AaTbHOTO
TOJIS.

JlariacoBo mosie. OcHOBHasi TeopeMa BeKTODHOTO aHaim3a (0e3 /oKa3aresbCTBa).
JuddepeHuanbHble oniepaljii BTOPOro MOpsi/iKa.
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39.
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49.
50.
51.
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53.

OcHOBHOU W B3auMHBIN 0Oasucbl. KoBapmaHTHbIe 1 KOHTpPaBapUaHTHbIE KOODMHATHI
BeKTOpa.

OnpesienieHye KpPUBOJIMHEMHBIX KOOpPAWHAT B MpocTpaHcTBe. KoopAuHaTHblE JMHUU U
KOOp/IMHATHbIe MOBepPXHOCTH. TeopeMa 0 HaXO0yK/IeHUH JIOKa/IbHBIX 6a31coB (OCHOBHOTO U
B3aUMHOT0).

OmnpegeneHye OpTOroHaAbHbIX KDUBOIMHEHWHBIX KOOpAWHAT. KpuTepuii OpTOroHasbHOCTH.
OnemeHT JyivHbL. KosgduuyenTs! Jlame.

BoiBecTu ¢opMysbl B OPTOrOHA/IbHBIX KPUBOJIMHEMHBIX KOOpAMWHATAaxX [JJIsl rpajjieHTa U
oneparopa Jlaraca.

[luBepreHIUs B OPTOTOHA/IbHBIX KPUBOJTMHENHBIX KOOPUHATAX.

PoTop B OpTOroHaIbHBIX KPUBOIMHEHHBIX KOOPAMHATAX.

JuddepeHLyanbHble oniepaljuy TEOPUH M0J1s1 B c(hepruueCcKUX KOOpAuHaTax
IuddepenuanbHble onepaliiy TeOPUH MO/ B LUWIMHAPUUECKHUX KOOpAUHATAX.
[Tpeobpa3oBaHusi OPTOHOPMUPOBAHHBIX 0a3UCOB.

Onpenenenue ap@UHHOrO OPTOrOHANIBLHOTO TeH30pa. [IprMepskl: BeKTOp, TOBEPXHOCTb.
JIuHelHbIM oOrepatop B BEKTOPHOM IIPOCTPAHCTBE KakK a(@UHHBIA OpPTOrOHa/bHBINA
TEeH30p.

TeH30pHas CUMBOJ/IHKA.

[Tpeobpa3oBaHKe KOCOYTOBHBIX 6a3HCOB.

O611ee onpeseneHye TeHsopa. I1pumepsr.

Metpurueckni TeH30p.

TensopHast anrebpa. CnoxeHue. YMHoxeHHe. CBepTka. IlepecTaHOBKa MHJEKCOB.
CumMmmeTtpupoBaHue. AnbrepHalys. [logseM U omyckaHue UH/EKCOB.

IIpuMepbl NpaKTUYeCKHX 3ajaHMil AJA 3K3aMeHa (011 oyeHKu cgopmuposaHHOCMu
yMeHull u Haebikoe komnemenyuu OITK-1)

1.

2, .2 2. .2
BBIUKMC/IUTE KPUBOTMHEMHBINA MHTErpaj 2-ro TUIA Lf(x +yT)dx+(x7 - yT)dy

rie L — KpuBas, 3alaHHas ypaBHeHreM: Y —1- [1- x| (0 =x <2),

He nipuberas k popmysie OcTporpazickoro, BLIYUC/TUTh [TOBEPXHOCTHBIN UHTerpas 2-ro TUra
[ fdydz + ydzdx + zdxdy
S
C nomotipro hopmMysibl OCTpOrpaiCKOro BEIUUCIUTL TIOBEPXHOCTHBIN MHTEerpas

, Tlie S — BHEIIHsIst CTOpOHA cepbl x? + y? + 22 =a?

2 2 2
g §odydz + y“dzdx + z7dxdy 6 S pHewmsi CTOpPOHA IPAaHHLBI Kyba

0<x=<a, 0<y=<a, 0=z =a,
Borunciute Maccy M cdepbl, ec/ii IOBepXHOCTHAsI MJIOTHOCTh B KaXK/I0M ee TOUKe paBHa
KBa/IpaTy PacCTOSIHUSI 9TOW TOUKH JI0 HEKOTOPOU 0O/IbILION OKPY>KHOCTH CepBhl.

S
BBbIUNC/TUTb [OBEPXHOCTHBIHA MHTerpan 1-ro tuma J ‘Jd? ,rhe S —chepa x* +y? +2? =R?, a
s r

I' — pPacCTosiHUe OT TOUKHU cdepsl 10 (GUKCUPOBAHHOW TOUKU P, OTCTOsLLeN OT LjeHTpa cepbl
Ha pacctositue | (I>R).

HaiiTit por3BOgHYIO 10711 u =In(x? + y2) B Touke M(Xo,Yo) TI0 HAIPaB/IeHMIO,
TrieprieHIUKy/ISIPHOMY K JIMHUW YPOBHSI TIOS U, TIPOXOAsLel uepe3 AaHHYI0 TOUKY M(Xo,Yo).
[Toka3ark, UTO HAIpPSPKEHHOCTH 1oJisi F (M ) TIOJisi CUJT TATOTeHUs B Touke M(x,y,z),
co3zaBaeMoi Maccoit m, cocpefotoueHHor B Touke O(0,0,0), sBnisieTcsi rpaiueHToOM
CKaJISIPHOTO TOJISI.

B ycraHoBuUBIIIEMCS TTOTOKe HEC)KMMaeMO# U/jealbHOM YKUJKOCTH CKOPOCTb KaXK/[0M
YaCTHUIIbI HAIIpaB/ieHa K Haualy KOOP/MHAT | 110 BeJIMurHe paBHa 1/r* (r — pajuyCc-BeKTop
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YaCTHUIIbl). BEIUMC/IATE KOTMYECTBO YKUAKOCTH, BhITEKarOIel 13 00acty V 3a eIUHUITY
BpEMEHHU.

9. [okasarb, uto A(uv) =uAv+vAu +2(Vu -W).

10. HaiiTy LMPKY/IALMI0 BEKTOPHOIO M0/ a =- y2i + x2 j +(x + y)k BJO0Jb OKpyKHOCTH C,
TI0JTyYeHHOM TiepeceyeHreM HAIHHAPa X>+Yy*=X+y MI0CKOCTbIO z=1.

11. HaiiTu BeKTOpHBIE JIMHUU TTONST A =Xxi + yj - zk

f()

12. Tloka3aTb, UTO LieHTpa/JbHOe BEeKTOPHOe 1ojsle A =———=r SBJ/IsSIeTCs MOTeHLUa/IbHbIM U

HaWTH ero MoTeHI[HaJl.
13. IpuBnekas ¢popmyny CTOKca BBIUUC/IUThH IMOTOK pOTOpa MO/si A =yi + zj + xk yepe3 uacTb
MOBEPXHOCTU z2 =4(1- x2 - y2)?, “HakpbIBaIOIei” Haua/0 KOOPAMHAT II0CKOCTH XOy.

14. JTokaszarb, uTo [Vx[VxAH :V(V . A) - V2A.Bouto TpaHCHOpMUpYyeTCs JaHHOe
COOTHOILLIEHHE B C/Iyyae, eC/Ii [ojie A - COJIeHOM/albHOe, MOTeHIMaILHOoe?

15. HaiiTi IOTOK BEKTOPHOIO MOt A =x2yi - xy? j + z(x% + y?)k w3 obaactu V,
OTrPaHUUYEHHOM MOBEPXHOCTSIMH x2 +y? =2z, z =2,

6.5. MeToauyecKkue MaTepuasibl, Opeje/siolye nNpoueaAypbl OlleHUBaHHUS.

ITonoxenune «O TmpoBefeHHMH TeKYI[ero KOHTPOJIA YCIeBaeMOCTH U TPOMEXYTOUHOM
arrecrauuu obyuarwmuxca B HHI'Y», yrBepxaéHHoe mnpukasom pektopa HHI'Y ot
13.02.2014 r. Ne 55-0O/1,

[Tonoxenne o ¢oOHJE OLIEHOUHBIX CpeACTB, YTBep)KJeHHOe mMprKa3om pektopa HHI'Y ot
10.06.2015 . Ne 247-O[.

7. YueOHO-MeTognUecKoe U HHGOpMaMoOHHOE o0ecreueHue JUCIUIVIUHBI (MO/Y/Is1)

a) OCHOBHas JiMTeparypa:

1. bypak b.M., ®omun C.B. KparHsle unTerpansl 1 psazpl. - M.: Hayka, 1965, 1967;
@usmarnur, 2002 (25 3k3. Ccblika B 371eKTpoHHOM Karasnore @b HHI'Y:
http://www.lib.unn.ru/php/showsel.php?ViewType=2&DB=1).

2. Kouun H.E. BekTopHOe ucurc/ieHre ¥ Hadyasia TeH30pHOro ucuuciaenus. — M.: Hayka,
1965 (9 3k3. Ccpuika B 3/1eKTpoHHOM Kartasiore @b HHI'Y:
http://www.lib.unn.ru/php/searchext.php?Type=2&Action=1).

3. Hemuposuy Bb.I1. C60pHUK 3aJjau U yrIpa’kKHEeHU 10 MareMaThyeCKOMY aHasu3y. -
Hayka, 1972 (350 3k3. CcbliKa B 3/1eKTpOHHOM Kartasiore @b HHI'Y:

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

0) momnonHUTe/IbHAs IUTeparypa:

1. Apdxen I'. Maremarrnueckue MeTozibl B pusuke. - M.: Atomuszar, 1970 (4 k3. CcbliKa
B 371eKTpoHHOM Katanore @b HHI'Y: http://www.lib.unn.ru/php/searchext.php?
Type=2&Action=1).

2. Tonbpadatin N.A. BeKTOpHBINM aHa/iu3 U Teopus 1oJist. - M.: Hayka, 1968 (2 3k3. Ccbinka
B 5/1eKTpOHHOM Katasiore @b HHI'Y: http://www.lib.unn.ru/php/searchext.php?
Type=2&Action=1).

3. Pamesckuit I1.K. PumaHoBa reomeTpus U TeH30pHBIM aHamus. - M.: Hayka, 1967 (33 k3.

Ccbuika B 3nekTpoHHOM Kartasore @b HHI'Y: http://www.lib.unn.ru/php/searchext.php?
Type=2&Action=1).
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4. xeddpuc I'., Ceupsc b. MeTozel Marematryeckoi ¢pusuku. Beimn. 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) mporpaMmHoe obecriedeHre v VIHTepHeT-pecypCh:

http://www.unn.ru/books/met files/OVTA.pdf

8. Marepua/IbHO-TeXHHYeCKOe ofecrieueHHe JUCIHUIUITUHBI (MOY/Is1)

[nsa oOyueHWsI CTyAEeHTOB HA3BAaHHOW [AWCIUIUTMHE WMEIOTCS B HA/JWUWU: CIelrajTbHble
KabuHeThl, 000pyJ0BaHHbIE MY/ILTUMEIUHHBIMU CPeICTBAMU 00yUeHHsl; KOMIbIOTePHbIe K/TacChl,
Ile uMeeTcs BO3MOXHOCTb BbIXOZ@ B VIHTepHeT; NPUCYTCTBYyeT TOJIHBIM KOMIUIEKT
JIMLIEH3UOHHOTO obecrieueHust, HeOOXOJUMBIH [71sT pab0ThI KOMITBFOTEPHBIX TTPOTPaMM.

[Tporpamma coctaBieHa B cooTBeTCcTBUU C TpeboBanussMu OC HHI'Y ¢ yueTom pekoMeHaIui
OITOIT BO no nHarnpasnenuto 02.03.02 «®PyHpameHTanbHas MH(OpPMaThKa U MH(POPMAaLMOHHbIE
TeXHOJIOTUM» C HalpaB/JeHHOCTLIO MporpamMmbl «IHpOpMaILIMOHHbIE CUCTEMbI U TEXHOJIOTHUU».

ABTOp NybxoB A.A.
PerieH3eHT AxrmoB A.B.
3aBenyroiuii Kadeapoit NlyokoB A.A.

I[Tporpamma oz06peHa Ha 3aceJaH|K METOANUECKON KOMUCCHN Pafnodusnueckoro
dakynbTera. IIpoTOKO/ 3acejaHUsi METOAMYECKOW KOMUCCHH PaIMo(pr3HUUeCKOro
dakyabTeta ot 25 deppana 2021 Ne 01/21.
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