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1. Mecro n neau IUCHUIUIMHBI (MoayJs) B crpykrype OIIOII

JucuumniuHa «BeKTOpHbIN U TEH30PHBIN aHaIM3)» OTHOCUTCS K 0a30Boil yactu bioka b1
«ducuummuaer  (Mmomymu)»  OIIOII mo cmemmanmenoctn  10.05.02  «MHpOpManmonHas
0€30MacCHOCTh TEIEKOMMYHUKAIIMOHHBIX CUCTEM» C HAIpPaBJIEHHOCTbIO MporpaMmMbl «CHUCTEMBbI
MOJABIKHON LM(POBOM 3amuiieHHoN cBs3uy». [uciuruinHa oOs3arenbHa A OCBOEHUS B 3
ceMecTpe.

CryneHTbl K MOMEHTY OCBOEHHUS IUCHMIUIMHBI «BEKTOpPHBIH W TEH30PHBIA aHaIHU3»,
cormaciko ®I'OC BO, o3HakoMJieHbl C OCHOBHBIMM TEOPETUYECKUMHU MOHATUAMU U
MPUKIAJIHBIMU 3HAHUSMU, MOJYYEHHBIMU B paMKax HM3ydeHHUs AUCUMILIMH «MaTtemaruueckuit
aHaIN3», «Anredpa U reoMeTpus».

K MomeHTy wu3y4yeHHMs JUCHMIUIMHBI Y CTYJIEHTOB TPUCYTCTBYIOT YCTOWYHUBBIE
MIpE/ICTaBJICHMs], Kacarollhecs IMOHATUHHOrO ammapara B O0JAacTH TEOpUHM MHOXKECTB U
MaTeMaTU4ECKON JIOTUKH, CTYJIEHTHI BJIAJCIOT OCHOBAMU TEOPUU aITOPUTMOB.

LenssMu ocBOEHUS TUCHUITIUHBI SIBJISIIOTCS:

- 3HATh OCHOBHBIE TEOPEMBI W aJNTOPUTMBI PEIICHUSI 3a/lad BEKTOPHOTO aHAJIN3a,
unterpasibHbie Gopmynsl ['puna, [Maycca-Octporpanckoro, Ctokca; CBONCTBA W (U3HUECKHI
CMBICJI OTIEpalMii T'PAaJMEHTa, JUBEPreHIIUH, POTOPA; OCHOBHBIC CBOWCTBA MOTCHIIHMAIBHBIX U
COJICHOUJIATBHBIX T0JICH; OCHOBHBIE CBOMCTBA a(PUHHBIX OPTOTOHAIBHBIX TEH30POB BTOPOTO
panra;

- YMCTb BBIYHCIATH KpHBOHHHCﬁHBIC U TOBCPXHOCTHBIC HHTCrpajibl; IIPUMCHATH
HHTCTrpaJIbHBIC TCOPEMBI BEKTOPHOI'O aHAJIM34a,

- OCBOMTH TEXHHUKY pacyeTa TIpaJueHTa CKALIPHBIX IOJIeH, JUBEPreHIUMU U POTOpA
BEKTOPHBIX I10JIEH C IOMOILBIO oniepaTopa ['amuibToHa — BekTOpa «Halnay;

- UMCThb NPCACTABJICHUC O POJIM BEKTOPHOT'O M TCH3OPHOI'0 aHali3da B TCOPECTUUCCKUX U
IMPUKJIAAHBIX pacdyeTax.

2. IInanupyemsblie pe3ysbTaThl 00y4eHHs MO JUCHHUILIMHE (MOAYJ/I0), COOTHECEHHbIE C
IUIAHNPYeMbIMH pe3yJbTaTaMu OCBOEHUS o0pa3oBaTe/IbHOM NPOrpamMmbl
(KkoMIneTeHIMSIMU BBIITYCKHHUKOB)

®opmupyemMble KOMIIETEHIIUH I[InanupyemMble pe3yJbTaThbl 00yYeHHs 1O
AUCHUILINHE (MOAYJII0), XapaKTepHu3yIolue 3Tanbl

KOJ KOMIIETCHITHH BEHb .
(KO KOMIETCHLUH, YPOBE (popmMupoBaHuMsA KOMIIETeHUM

OCBOCHMUS — IIPU HAJIMYHUHU B KapTC

KOMIICTCHITIH)

OIlIK-2: 31 (OIIK-2): 3uams ¥ TIOHUMaThb COBPEMEHHBIN
MaTeMaTHYECKHI ammapar, METO/IbI ero

CIIOCOOHOCTh IIPUMCHSATH COBEPIIECHCTBOBAHUSL.

COOTBETCTBYIOIIHI V1 (OIIK-2): Ymems TPUMEHSTH COOTBETCTBYIOIIUM

MaTeMaTHUECKHIT alapar s MaTeMaTHYECKHUIl amnmapar TUTST penieHus

npodeccroHaIbHBIX 3aau.

Bl  (OlIK-2): Bnadems  OUBITOM  HPUMEHEHUS
COOTBETCTBYIOLIETO MAaTEMaTHUYECKOIrO ammapara i
pelieHus npoQeccuoHaIbHbIX 3a1a4.

pernieHus mpogecCuoHATBHBIX
3azad.

YpoBeHb OCBOCHHS — HAYAIIbHBIM.




3. CTpyKTypa H colep:kaHHe TUCHUTIIUHBI

O0beM MUCHUIUTMHBI COCTABISET 4 3a4eTHBIC €IMHUIIBI, Bcero 144 gaca, u3 KOTOPHIX 66 4acoB
COCTaBIIIET KOHTaKTHas pabota oOywatomierocs c¢ mnpenojaBatesneM (32 wyaca 3aHATUA
JIEKIMOHHOIO TUNAa, 32 Yaca 3aHATUS CEMHHAPCKOIO THIA, B TOM YMCJIE 2 yaca — MEPOIPUATHUS
TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH, 2 Yaca — MEPOINPUSATHS [IPOMEXKYTOUHOM aTTecTalnuu), 78
YaCOB COCTABJISIET CAMOCTOATEIbHAS paboTa 00yJaroIerocs.

CoaepxaHue TUCIUIUIAHEL (MOIVIIA)

HaumenoBanue n Bcero B toMm yucne

KpaTKoe (4acwi) KonTakTHas padora (padora BO
coJiep:KaHue B3aMMO/IeliCTBHU € MPeNnogaBaTesieM), 4achl
pa3aeyioB M TeM U3 HUX

AMCHUNJINHBI,

dbopma
MPOMEKYTOYHOM
aTTecTallly 1O
AUCHHMILINHE

Bcero
CamocrosiTesibHas padoTa

JIEKIINOHHOT0 THIA
CEeMHUHAPCKOT0 THIA

JIa0OpPaTOPHOIO THUIA
00y4aroerocs, 4acbl

3auaTusa
3auaTus
3auaTus

Tema 1 BexropHbie 10
GbyHKIIIU

\O]
o0

Tema 2 KpuBonuneiinsie P
HHTErpabl

12

—
(e

Tema 3 IloBepXHOCTHBIE 26
WHTErpajbl

14 12

| N | O | N
(o)}

Tema 4 Teopus nons 40

Tema 5 I'panuesnr,
JIMBEPTEHLIUS, POTOP U
JariacuaH B

OPTOHOPMHUPOBAHHBIX 20 4 4 8 12
KPHUBOJIMHEHHBIX
KOOpJIMHATAX

Tema 6 TeH30psI 12 2 2 4 8

Tema 7 DneMeHTHI
nudpepeHIranbLHOM 12 4 4 8
reOMETPUH

B T.4.TeKyImuit KOHTPOJIb 2 2 2

HpOMe)KyTO‘IHaﬂ arrecranms: 3XK3aMCH

4. Oopa3oBaTte/ibHbIE TEXHOJIOTUH

B coorBerctBUM ¢ pabouell mnporpaMMoid M TEMaTHMUECKUM IUIAHOM H3Y4YEHHE
JUCITUTIIMHBI TPOXOINUT B BUAC ayJIMTOPHOM M CAMOCTOSTEIHLHON pabOThI CTY/IEHTOB. YUeOHBII
MIPOLIECC B ayAUTOPUH OCYLIECTBIISIETCA B OPME MPAKTUUECKUX 3aHITHIA.
Oo0pa3oBaTte/ibHbIE TEXHOJIOTHH, CIIOCOOCTBYIONIME (GOPMUPOBAHUIO KOMITETEHIIUI
UCnOIb3YeMble HA 3AHAMUAX IEKUUOHHO20 MUNA:
- JIEKLIUU C TIPOOJIEMHBIM U3JI0)KEHHUEM Y4eOHOTo MaTepuaa,




- JIeKUUU C JETajJbHbIM OOBSCHEHHEM HOBOTO MarepHuajla U €ro CBSI3M C YK€ IpPONHJCHHBIM
MaTepUajIoM;

UCnOIb3yeMble HA 3AHAMUAX NPAKMUYECKO20 MUnA:

- periiaMeHTUpPOBaHHAs CaMOCTOSITENbHAs AEATEIbHOCTD CTYICHTOB;

- YaCTUYHO-TIOMCKOBAs JAESITEIbHOCTD P PELICHUN 3a]1a4 IMOBBIILIEHHOM CJI0KHOCTH,

- TEKYIIMH KOHTPOJIb 3HaHUH CTYAEHTOB C IOMOILBbIO KOHTPOJIBHOU pabOThI.

Ha nexknmsix packpbIBaroTCs CleIyONME OCHOBHBIE TEMbI H3Yy4aeMOro Kypca, KOTOpbIe
BXOJIAT B pab0dyI0 MpOrpaMMy: HEMPEPBHIBHOCTh BEKTOPHBIX (PYHKIMH, Tog0rpad HempepbIBHOM
BEKTOpHOU (QyHKUMHU, TUDDEepEeHIUPYEMOCTh CKAISAPHBIX UM BEKTOPHBIX (PYHKUMH OTHOW H
MHOTHX NEPEMEHHBIX, YaCTHbIE MMPOU3BOJIHbIE, MHOTOMEepHas (opmyna Teilnopa, ocTaTOUHBIM
wieH Qopmynsl  Teiopa, TPOCTPAaHCTBEHHBbIE KpPUBBIC, JUIMHA TJQJKONM  KPUBOM,
KpUBOJIMHEWHbIE MHTErpajibl 1-ro M 2-ro poja, UX BBIYHUCICHHE C MOMOILIBIO OINpPEAEICHHBIX
WHTETPAJIOB, OPUEHTAIIMN 00JIaCTEN M UX TpaHUIl Ha IJIOCKOCTH, Gpopmyina ['puHa a1 mI0CKOM
3aMKHYTOM OTpaHMYEHHOM o00jacTh, HE3aBUCHUMOCTb OT IyTH HMHTETPUPOBAHUS JUId
OJIHOCBSI3HOM 00nacTu, cHocoObl 3aJaHusl IOBEPXHOCTEH B MPOCTPAHCTBE, HOpMallb H
KacaTelbHasl IUIOCKOCTh TJIaJKOM IOBEPXHOCTH, OPHUEHTHUPYEMbIE M HEOPUEHTHPYEMBIE
MIOBEPXHOCTH, JBYCTOPOHHHE U  OJHOCTOPOHHHME IOBEPXHOCTH, IUIOIIAJb  TJIaJAKOM
MIOBEPXHOCTH, MOBEPXHOCTHBbIE MHTErpajbl 1-ro u 2-ro pojia, CBEJIEHUE IOBEPXHOCTHBIX
MHTErpajioB K JBOMHBIM HMHTErpaiaMm, GU3NUYECKHe MPUTIOKEHUS MOBEPXHOCTHBIX MHTETPAJIOB.
MPOCThIe LMIMHApHUYecKkre obmactu, dopmyna ['aycca-Octporpaackoro u e€ dusnyeckuii
cmbici, ¢opmyna Ctokca €€ (U3MYECKUN CMBICI, CKAISPHBIC TMOJS W MOBEPXHOCTH YPOBHS
CKaJISIPHOTO T0JIs, BEKTOPHBIE TOJIS U UX BEKTOPHbIEC JUHUH, NUddepeHInaibHble ypaBHEHUS
BEKTOPHBIX JHMHHUM, (YHKIMM MHOKECTB M HUX IPOU3BOJHBbIC, MHBAPUAHTHOE OIpE/EICHHE
IpaJyeHTa, €ro BHIYMCIECHUE B OPTOTOHAJIBHBIX KOOPAWHATAX M €ro CBOMCTBA, IPOU3BOHAS O
HalpaBlIeHHIO, cdepa NPOU3BOJHBIX [0 HANpaBieHHIO, omepaTtop [aMuUIbTOHA, MOTOK
BEKTOPHOIO TIOJISi 4Yepe3 OPUEHTUPOBAHHYIO IIOBEPXHOCTb, HHBAPUAHTHOE OIpE/IEICHHE
JUBEPreHIuH, €€ BbIUMCICHUE B OPTOTOHAJIbHBIX KOOPJIMHATaX U €€ CBOMCTBA, MHBAPUAHTHAS
dopma  dopmynsl  [Maycca-Octporpajackoro,  BpalleHHE€  BEKTOPHOTO  IMOJS  BJOJb
OpUEHTUPOBAHHOW IMOBEPXHOCTH, MHBAPUAHTHOE OIPEIEIIEHUE pOTOpa, €ro BBIUMCICHHE B
OpPTOTOHAJIbHBIX KOOpPJMHATAaX U €ro CBOICTBa, Au¢¢epeHLnaIbHble ONepaTopbl MEPBOro U
BTOPOro mopsjaka, omnepatop Jlamnaca, moTeHUMandbHbIE MMOJIA, KPUTEPUH NOTEHLUAIBHOCTH,
LHUPKYJISLUs BEKTOPHOTO MOJs BJOJb KpUBOW, HHBapuaHtHas ¢opma dopmynsr Crokca,
COJICHOMJIAJIbHBIE TIOJI, KPUTEPUN COJEHOUJAIBHOCTH, HWHBAPUAHTHOCTh IIOTOKAa pPOTOpa
COJICHOMJIAJTbHOTO TIOJISi uepe3 IOBEPXHOCTH, HATAHYTble Ha (UKCUPOBAHHBIA KOHTYP,
BEKTOpHas TpyOka u €€ (pu3nYecKuil CMbICII, MHBAPUAHTHOCTh MOTOKA COJICHOMIAJIBHOTO IOJIS
yepe3 CeYeHMsI BEKTOPHOM TpyOKH, JIaljacoBbl MOJIsl, OCHOBHAs TEOPEMa BEKTOPHOI'O aHAIN3a,
OCHOBHOI M B3aWMHBIN 0a3uChl, ONpeAeaeHNe KPUBOJUHEHHBIX KOOPAUHAT, JOKAJIbHBIA 0a3uc
KPUBOJIMHEWHON CHUCTEMbl KOOPAMHAT, KOOPJIMHATHBIEC JIUHUM U KOOPAWHATHbIE TOBEPXHOCTH,
OpTOTOHAJIbHBIE KPUBOJMHEHHbIE KOOPANHATHL, K03 duureHnTsl JIama, BbIYMCIIEHUE IPaJUeHTa,
JOUBEPreHIuU, poTopa U JarulaciaHa B OPTOHOPMHUPOBAHHBIX KPUBOJMHEHHBIX KOOPAMHATAX,
chepuyeckue M UWIMHIPUYECKUE KOOPAUHATHI, MpeoOpa3oBaHUE BEKTOPOB, JUHEHHBIX U
OunuHenHpIX (opM IpU mepexoje K HOBOMY 0Oa3ucy, ONpelelieHHe TEeH30pa Tuna <p,g> u
paHra p+gq, JIHMHEHHOE NPOCTPAHCTBO TEH30POB OJHOTO THUIA, TEH30PHOE IPOU3BENIEHUE,
CBEpTKa TE€H30pa, epecTaHOBKA UHJIEKCOB, CHMMETPUYHbIE U aHTUCUMMETPUYHbBIE TEH30PbI 110
IBYM M IO COBOKYITHOCTH HHJIEKCOB, TEH30pbl B E€BKJIMJIOBOM IPOCTPAHCTBE, KO- H
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KOHTpaBapHUaHTHbIE METPHUYECKHUE TEH30pbl, KO- U KOHTPaBapUaHTHbIE KOOPJAMHATHI BEKTOPA,
NoAbEM M OIyCKaHHE HHIEKCOB, PABHOCWJIbHBIE TEH30PHbIE YpPAaBHEHHUS, TEH30PHbBIE IOJI,
JIUBEPreHIus TEH30PHOT0 I0JIs, MPOCTPAHCTBEHHbIE KPUBBbIC, HATypalbHBIA IMapameTp, TPU
dopmynel @pene-Ceppe, KpUBH3HA U KPYUEHHUE U UX BBIUUCIIEHUE, TpexrpaHHUK Dpene-Ceppe
U JIOK&JIbHbIE YpaBHEHUS NPOEKUMH KpUBOM HA HOPMAJbHYIO, CHPSIMIISIOIIYIO U
COINPUKACAIOLIYIOCS IUIOCKOCTH, IepBasi KBaJpaTU4Has (opMa MOBEPXHOCTH, BbIUKCIECHHE
JUIMHBI KPUBOI U IJIOLIAJM HA MOBEPXHOCTH M BBIYMCIEHHUE yIJIa MEX]Y JABYMS KPUBBIMHU Ha
MOBEPXHOCTH, BTOpasi KBaJpaTU4Has (opMa NOBEPXHOCTH, KPUBHU3HA KPUBOM Ha MOBEPXHOCTH,
TeopeMa MeHbe, IIaBHbIE KPUBHU3HBI IOBEPXHOCTH B TOYKE, TaycCOBAa M CpElHSsS KpPHUBH3HA
MTOBEPXHOCTH.

Ha npaktuyeckux 3aHaTHAX Oosee MoApOOHO M3ydaeTcsl MPOrPaMMHBIA MaTepual B
IJI0CKOCTH OTPaOOTKU MPAKTUUECKUX YMEHHUH 1 HaBBIKOB U YCBOEHUS CJIETYIOLIUX TEM:
1. KpuBosmHeiiHble HHTErpaJIbl 1-T0 THIIA.
KpuBoismmHelHbIE MHTErpasIbl 2-TO TUIIA.
®opmyina ['puna.
[ToBepxHOCTHBIE MHTETPAJIBI 1-rO poja.
[IpunokeHnst MOBEpXHOCTHOTO UHTErpaia 1-ro poaa.
[IoBepXHOCTHBIE HHTErPAJIBI 2-TO POJA.
Brruucnenue 00eMOB TeJ € MOMOIIBIO MOBEPXHOCTHOTO MHTETpasIa 2-r0 poja.

N bk W

KonTponbHas pabora o teme «KpuBoinHelHbIe 1 TOBEPXHOCTHBIE HHTErPaIb».
9. OCHOBHbIE MTOHATUS TEOPUU TTOJISL.

10. JleiicTBUS C BEKTOPOM «HaOIa».

11. Ilpumenenue «Habsia» JUIsl CIIOKHBIX ONEpaLUii BTOPOTo MOPSIKA.

12. ®opmymna I'aycca-Octporpaackoro.

13. ®opmymna Croxkca.

14. 3amaum Teopuu MO

15. KontpousbHas paboTa 1o teme «3agauu TEOPUU MOJISD».

16. JlelicTBus ¢ TEH30paMu.

(DOpMOI\/’I HTOr0BOIro KOHTpPOJIsA 3HAHHI CTYACHTOB 110 JUCHUIIJIMHE ABJIACTCA IK3aMEH, B XO/IC
KOTOPOro OLCHUBACTCA YPOBCHb TCOPCTUUCCKHUX 3HAaHUH U HaBBIKH PEIICHUA TPAKTHYCCKUX
3aaa4.

5. Y4eOHO-MeTOoAUYECKOE 0O0ecTieueHHe CaMOCTOSATe/IbHOI padoThl 00yUyaommxcest

CamocrosiTesibHasi padoTa CTYJCHTOB HalpaBie€HAa Ha BBHIMIOJHEHHE JOMAIHHUX
3a)1aHHI>’I o TeMaM IMPAKTHYCCKUX BaHHTHfI, IMOATOTOBKY K KOHTPOJIbHBIM pa60TaM II0 TEMaM
«KpuBoMHEHHBIE W IMOBEPXHOCTHBIE HWHTETPAIB» M «3aladydl TCOPUHU IOJIS», a TaKKe
IMOATOTOBKY K 3K3aMCHY IIO YKa3aHHOI>'I JUCHUIIIINHE. HpI/I IMOATOTOBKE K IMPAKTUYCCKOMY
3aHATUIO HCO6XOILI/IMO IIOMHUTB, UYTO JaHHAsA JUCHUIIIIMHA TCCHO CBsA3aHa C PaAHCC U3ydaCMbIMU
TUCIUTITMHAMU «MaTeMaTHYeCKui aHamu3y, «Anredpa U TEOMETPHSI.

Ilenv camocmoamenvnoii padomepl - TOATOTOBKA COBPEMEHHOIO KOMIIETEHTHOI'O
creranucTa 1 GopMHpPOBAHUE CIIOCOOHOCTEH M HABBIKOB K HEMPEPBHIBHOMY caMO0OOpa30BaHHIO
1 TIpo)eCCHOHATBPHOMY COBEPIIEHCTBOBAHUIO.



Ha cemMmHapckuX 3aHSITUAAX CTYJCHT JOJDKEH YMETh IOCJENOBATEIbHO M3JIaraTb CBOU
MBICJIA ¥ apr'yMEHTUPOBAHO UX OTCTANBATb.
JInst MOCTHKEHHS TOM IeIH He0OX0IUMO

1) 03HaKOMUTBCS C COOTBETCTBYIOIIEH TEMOMN MPOrpaMMbl U3y4aeMOM AUCHHUIIINHBL;

2) OCMBICIUTb KPYT U3Y4a€MbIX BOIIPOCOB U JIOTUKY UX PACCMOTPEHUS;

3) U3yYHUTh PEKOMEHJIOBAaHHYIO Y4e€OHO-METOJWYECKMM KOMIUIEKCOM JIUTEpaTypy IO
JTAHHOM TeME;

4) TIaTeabHO U3YYUTh JICKIMOHHBINA MaTepual.

6. DoH/ OLICHOYHBIX CPEACTB VI MPOMEKYTOYHON aTTeCTALMH N0 JMCUMILINHE,
BKJIFOYAOITU:
6.1. Ilepeyenb KOMIETEHUUN BBIMYCKHUKOB 00pa3oBaTelIbHONW MIpPOrpaMMbl €
YKa3aHHEM pe3yJbTaToOB 00y4yeHus (3HaHwm, YMEHUM, BIIAJICHUT),

XapaKTEepU3YIOIIMX 3Tanbl X (OPMHUPOBaHMUS, ONMCAHUE MTOKa3aTeNel U KpUTEpUEB
OLICHUBAHMSI KOMIIETEHIUI HA Pa3IMYHBIX 3Tanax ux (GopMHUpPOBAHUS

OIIK-2: ciocoOHOCTh MPUMEHATH COOTBETCTBYIOLIMN MaTeMaTHUYECKHM ammapar JUisl pelieHus
npodeccroHalIbHBIX 3aJa4 (HauyaabHbI YPOBEHD).

WNunukaro Kputepuu onieHrBanusi (J€CKPUIITOPHI)
PbI «ILIIOXO0» «HCYOOB «YHOBJICTB | «XOpPOLIO» | «OYCHb «OTJIIUYH | «IIPEBOC
KOMIICTCH JICTBOPUT | OPUTCIIBHO Xopouio» | o» XOJHO»
805071 €JILHO) »

3HaHug OtcyTcTBH
3namb W | e 3ganwmil YpoeeHnb | MuHuMane | YpoBeHb YpoBeHb | YpoBeHb | YpOBEHb
MOHNMATE | reopernyec 3HAHUU HO 3HaHUM B 3HAHUW B | 3HAHUW B | 3HAHUI B
COBPEMEHH | . TEOPETH | JIOMYCTHMBI obbeme, obbeme, obbeme, obbeme,
BIif €CKOr0 1l ypOBEHb | COOTBETCTB | COOTBETCT | COOTBETCT | MpEBHIIIA
matemaria | MATOPHANIA | yarepran | sHamwmii. YIOIIeM BYIOIIEM | BYIOIIEM | IOIEM
ecKuit HeBosMOX | 3 yyke JlomyiieHo | mporpamme | MporpaMm | Mporpamm | mporpam
anmapar, HOCTh MHUHHMAJl | MHOI'O NOJATrOTOBK | € ¢ My
METOJIBI OLICHUTh BHBIX HEerpyobIX | H. MOJrOTOB | TIOATOTOB | TMOATOTOB
ero TIONHOTY TpeOOBaH | OIIMOOK. HonymieHo | ku. K, 0e3 KH
COBEPIICHC |y uil. HECKOJIbKO | JlomyleH | OIMOOK .
TBOBaHUS. Nnmenn HEerpyobIx | o

BCJIE/ICTBUE

MECTO OIIMOOK . HECKOJIbK

OTKa3a rpy6bIe o

00y4aroe | omuGku HECYIIIeCT

rocst ot BEHHBIX

OTBeTa OO oK
YwMenus IIponemonc IIponemo
Ymems Otcytcteu | Ilpu IIponemonc | TpupoBansl | IIponemo | Hetpupos | IIponemo
MIPUMEHSATH | € pelIeHuu | TPUPOBAHBI | BCE HCTPUPOB | aHBI BCE HCTPUPOB
COOTBETCTB | MUHUMAJNbH | CTAaHAAPT | OCHOBHBIE | OCHOBHBIE | aHBI BCE OCHOBHBIE | aHBI BCE
YIOIIUN BIX YMEHHUHN | HBIX YMEHHS. YMEHHS. OCHOBHBIE | YMEHUS, OCHOBHBI
marematny | HeBosmoxx | 3amad He | PemieHbl Pemensl YMEHUSL. peLIEHbI e
eCKui HOCTb IIPOAEMOH | THUIIOBBIE BCE Pemensl BCE YMEHUS.
amnmapart OLIEHUTh CTpUpOBa | 33Ja4H C OCHOBHBIE | BCE OCHOBHBIE | Pemenst
TUIS HaJn4due HBI HEerpyObIMHU | 3a/1a4H C OCHOBHBIE | 33Ja4u C | BCe
perieHus YMEHUU OCHOBHBIE | OIIMOKaMHU. | HETPYOBIMHU | 3a/1a4H . OTAENbHBI | OCHOBHBI
mpoh)eccro | BCIACACTBUE | YMEHUS. Beinosnaen | ommOkamu. | BeimonHe | mu € 3aJ]a4n.
HAJIBHBIX OTKa3a Nmenu Bl BCE BelliosiHEH | HBI Bce HecywecT | BeinonHe
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3ajad. o0ydarolie | MecTo 3aJaHus HO | BI BCE 3aJlaHusl, | BEHHBIMU | HBI BCE
rocs OT rpyobie HE B 3ajJlaHusl, B | B IOJITHOM | HEJO4YeTa | 3aJaHus,
OTBETa OIIMOKH.. | TOITHOM MOJTHOM o0beme, MH, B TIOJIHOM
o0BeEME.. o0BeEMe, HO | HO BBIIIOJIHE | 00BeMe
HEKOTOpBIC | HEKOTOpPHI | HbI BCE 0e3
c ec 3aJaHus B | HEJOYETO
HeloyeTaM | HeJovera | IMOJTHOM B.
u MHU. o0beme
Hagbiku IIpu
Braoempo OrcyrerBu | pemrennu | MIMeercs [Iponemonc | [Ipomemo | IIpomemo | [Ipomgemo
OIIBITOM € OIIbITa cTaHjgapT | MMHHUMAJbH | TPHPOBAaHBI | HCTPUPOB | HCTPUPOB | HCTPUPOB
[IpUMCHEH | BIANCHUA | oo blit Habop | Ga3oBbIE aHBI aHBI an
i MaTepuaslo 3ajay He | HaBBIKOB HaBBIKH 0a30BbIe | HABBIKU TBOPYECK
COOTBETCTB | M. 8
VIOIEro Heposmoy | TPOIEMOH | UL npu HaBBIKH nmpu ui
MaTeMaTud | HOCTb cTpupoBa | PCLICHUA pCIICHUHA npu pemeHun | MoAXod K
€CKOro OIICHUTH HEBI CTAaHJAPTH | CTAHIAPTH | PEIICHWH | HECTaHIA | PEIICHHUIO
anmapata HaIN4He 6azoBble | bIX 3a/la4 C | BIX 33/1a4 C | CTaHAApT | PTHBIX HEeCTaH/Ia
AT HaBbIKOB HABHIKM. | HEKOTOPBIM | HEKOTOPBIM | HBIX 3aja4 0e3 | PTHBIX
PCIICHWS | BCICACTBHC u u 3ana4 6e3 | omMOOK M | 337124
mpogeceuo | oTkasa menn HeJoYeTaM | HemoderaM | OIIMOOK M | HEJ0YETO
HaJIbHBIX 00y4arome | yocro i i I
3aj1ad. rocst ot rpyGaie A :
oTBCTa OIIMOKHY . B
[kana 0-20% 20-50% | 50-70% | 70-80 % 80-90% | 90 -99 % | 100%
OIIEHOK T10
MPOLICHTY
MPaBHIBHO
BBITIOJTHEH
HBIX
KOHTPOJIbH
BIX
3a1aHHAN

6.2. Omnwucanue 1IKaJd OLEHUBAHUS PE3YIbTATOB O0YUEHHUS 10 TUCIUILUIMHE

HUtorossrit KOHTpPOJIb KAa4Y€CTBa YCBOCHUA CTYACHTAMH COACPIKAHUA OJUCHUIIIIMHBI

IMPOBOAWTCA B BUAC SK3aMCHA, HA KOTOPOM OIIPCACIIACTCA:

. YPOBEHBb YCBOCHHS CTYyJICHTAMU OCHOBHOTO y4e€OHOTO MaTepuasa 1o JUCIUIUINHE;

® YPOBCHb INIOHMMAaHUA CTYACHTAMH U3YYCHHOI'O MaT€puraa,

L4 CIIOCOOHOCTH CTYACHTOB HCIIOJIB30BaTh IOJYYCHHBIC 3HAHUA I PCHICHUA KOHKPETHBIX

3aaa4.

OK3aMeH NpOBOJAUTCA B YCTHOW (OopME M 3aKiIIOYaeTcs B OTBETE CTYIEHTA, IOCIE

HpCHBapI/ITCJ'IBHOI\/’I IMOATOTOBKH, Ha TCEOPECTHYCCKUC BOIIPOCHI IO KYpCYy H HNPCACTABICHUU

pPEeIICHHUA MMPAKTUYCCKUX 3a74a4 C MMOCICAYIOIIUM UX 00OCHOBAHHEM.

IIpeBocxoano [IpeBocxo1HAs MOArOTOBKA C OYEHb HE3HAYUTEIbHBIMU
MOTPEIIHOCTAMU
O1iaun4yHo [ToarotoBka ¢ HEKOTOPHIMU OIIMOKAMHU, YPOBEHb KOTOPOil

CYIICCTBCHHO BBIIC CPCAHETO




OueHb x0po1IO B nenom xopoias oAroToBKa ¢ psiIoM 3aMETHBIX OIIHOOK,
MPUHIUIHAIBEHO HE HCKAXAIOUIUX CYTh U3JIaraeMoi Ha
9K3aMEeHe 3a/1auM (IIpoOIIEMBbI)

Xopouo Xopor1ias MoAroToBKa ¢ 3aMETHBIMH OITUOKAMH, YACTUIHO
HCKaXAIOUIUMU CYTh M3JaraeMoil Ha SK3aMeHe 3a/1a4u
(mpobnemsr)

Y10BJI€TBOPUTEIBHO [ToaroroBka, ymoBIE€TBOPSIONIAsi MUHUMAJIBLHBIM TPEOOBAHUAM

He ynoBiieTBopuTe/ibHO Heobxonuma gonosiHuTENbHAS TOATOTOBKA JUISl YCIIEIIIHOTO

MPOXOKIACHUA UCIIBITAHHUA.

Ilnoxo [ToaroToBka, COBEpIIEHHO HEAOCTATOYHAS JIJI1 TOHUMAHUS

cyTH 3ajauu (IpoOieMbl)

6.3. Kpurepuu u mpouenypbl OIEHHUBAHHS PE3YJIBTATOB OOYUEHHS IO TUCIUILIIMHE,
XapaKTEPHU3YIOUUX CPOPMHUPOBAHHOCTH KOMITCTCHITHI

J1s1 onleHUBaHHMs Pe3yJabTATOB O0y4YeHHs] B BHAe 3HAHMI HCHOJB3YIOTCH CJeAyHlIue
Npoueaypbl ¥ TEeXHOJIOTHH:
- YCTHbIE Y TUCbMEHHBIE OIPOCHI.

Jsi oueHMBaHUsI Pe3yJabTATOB 00y4YeHHsI B BHAe YMEHWIl W BJAJAEHHI WCIOJIbL3YIOTCS
cjeayionue Npoueaypbl 1 TEXHOJIOTHU:
- MPAaKTUYECKUE KOHTPOJILHBIC 3a/IaHMs, BKIFOYAIOIINX OJIHY MM HECKOJILKO 3a1a4 (BOTIPOCOB).

Il.]'lﬂ NMPOBCACHUA UTOI0OBOI0 KOHTPOJISA C(l)OpMPIpOBaHHOCTI/I KOMIICTCHIUHA UCIIOJbB3YIOTCH:
- IMCBMCHHBIC U YCTHBIC OTBCTHI HA TCOPCTUUCCKUE BOIIPOCHI,
- pCIICHUEC MPAKTUYICCKUX 3a1a4.

6.4. TumnoBble KOHTPOJIbHBIE 3a/laHUsl WM HUHBIE MaTepHalibl, HEOOXOAUMbIE JUIf
OLICHKM  pe3ylIbTaToB  OOy4YEHHs, XapaKTepHU3yIIIUX  Cc(HOPMHUPOBAHHOCTH
KOMIIETEHIUI U (WJIM) AJI1 UTOTOBOTO KOHTPOJISI C(POPMUPOBAHHOCTH KOMIIETEHITUH.

CnucoK BONPOCOB IO TEOPHUU K IK3aMeHY (011 oueHKu cghopmupoeanHocmu 3HAHU
komnemenyuu OIIK-2)

1. Onpenenenue BEKTOPHON (PYHKIIMHM OJJTHOTO U MHOTUX [I€PEMEHHBIX.

2. Omnpenenenne npenena BekTropHoi ¢pyHkiuu no Komm u mo I'efine. CBoiicTBa mpeneaon
BEKTOPHBIX (PYHKLIHH.

3. HenpepsIBHOCTh BeKTOpHOH QyHKIMU. JleiicTBHE ¢ HENPEPBbIBHBIMU (DYHKIIHUSIMH.

4. Juddepenuupyempie pyHkuuu (4 ciydas).

5. JuddepenuupoBanre BEKTOPHOW (PYHKIIMU OJHON TEPEeMEHHOW (OmMpeaesieHue W JIBE
Teopemsl). ['eomeTpuueckuii CMbICT IPOU3BOIHON OT BEKTOPHON (PYyHKIIMH.

6. OmnpeneneHue 4YacTHOM MPOU3BOJHON BEKTOPHOM (YHKIMM MHOTHX IE€PEMEHHbIX.
Teopema 0 cylIeCTBOBaHUM YaCTHBIX MPOU3BOAHBIX Y U depeHIrpyeMoil pyHKIUY.

7. OmnpeneneHue NPOU3BOJHONW MO HAMpaBICHHUIO. T€OpeMbl O BBIUMCICHUU MPOU3BOJHBIX
10 HAINPaBJICHHUIO.




11.
12.
13.
14.

15.
16.
17.
18.

19.
20.
21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.

33.
34.

35.
36.

37.

38.

39.

WuTerpupoBanre BEKTOPHBIX (DYHKIUI.

OCHOBHOM TpeXTpaHHUK KPUBOIL.

Cucrema KOOpJAMHAT CBSI3aHHAs C OCHOBHBIM TpeXrpaHHUKOM. KoopauHaTHbIE JIMHUU U
KOOpJIMHATHbIE IJIOCKOCTU. YpaBHEHHE  KacaTelbHOW, HOpPMaMH, OWHOpPMAJH,
HOPMaJIbHOM IJIOCKOCTH, CIIPSAMIISIEMON IJIIOCKOCTH U COTIPUKACAIOLIEICS TNIOCKOCTH.
®opmyinbl Opene. [loHsATHE KPUBHU3HBI U KPYYEHUS! KPUBOU.

Boruncnenue BenMUuHbI KPUBU3HBI U KPYUEHHUSI.

Bun xpuBoil BOM3K IPOU3BOIBHON €€ TOUKH.

Onpenenenne noBepxHocTU. CriocoObl 3amaHusi moBepxHOCTH. [IpocTas mOBEpXHOCTS,
IJ1aJiKasi HOBEPXHOCTb.

HaxoxaeHue HopManu 1 KacaTeIbHOM MJIOCKOCTH K IOBEPXHOCTH.

Brruncnenue HanpapisoUMX KOCUHYCOB HOPMaJU K IIOBEPXHOCTH.

JlivHa kpuBoil Ha noBepxHocTU. [lepBas kBagpaTuuHas popma MOBEPXHOCTH.
Omnpenenenue IUIOMIAAM TIAAKOW NOBEPXHOCTU. TeopeMa O BBIUHUCICHUM IUIOLIAIN
rJ1aikoi moBepxHocTH. CiencTBusl.

HopmanpHble cedeHust MOBEpXHOCTU U UX KpuBHU3HA. Bropas kBagpaTtuuHas gopma.
Omnpenenenre NOBEPXHOCTHOTO UHTErpaia 1-ro Tuna. Teopema o BbIYUCICHUH.

BriBog popmynsr OcTporpaickoro.

BeiBog popmynsr CTokca.

OAHOCTOPOHHME U JBYCTOPOHHUE MOBEPXHOCTH. CTOPOHA OBEPXHOCTH.

Omnpenenenre NOBEPXHOCTHOTO UHTErpajia 2-ro Tumna. Teopema o BBIYUCICHHUH.
Omnpenenenus: cKalsipHOE I10JI€, TOBEPXHOCTh YPOBHS (€€ CBONCTBA), Mpeaea GyHKIIMH OT
obJyacTu, mpou3BOAHAS TI0 00beMYy (€€ PU3UIECKUN CMBICT).

Omnpenenenue rpajgueHTa ckausipHoro noiia. Teopema o Beruncienuu. Ciencraue.
CBoiicTBa rpagueHTa.

Omnpenenenre BEKTOPHOIrO NoJjisl. BekropHas nuHuA. 3ajaya 0 HAaXOXKIEHUH BEKTOPHOMN
nunuu. Bexropuas TpyOka. [loTok BekTopHOTO 107151, BEKTOPHBIN MOTOK.

JuBeprenius BekTopHoro mossi. Teopema o BeruncieHnu. HBapuanTHBINA BU (HOPMYIIBI
Octporpaackoro. @u3nyueckuii CMbICT AUBEpreHuu u Gopmyisl OCTporpaacKkoro.
Omnpenenenre potopa BeKTOpHOro noJjisi. Teopema o Beiuucienuu. CiencTaue.
DU3NYECKUN CMBICIT POTOpA.

Oneparop [amunprona. [leWictBus ¢ BekropoM “Habma”. Juddepenimanbubie
OTIEPATOPBI, TOPOKICHHBIC BEKTOPOM “Haba”.

O6mas Teopema ["aycca-OcTporpaackoro.

[lorenumaneHoe  mose. Teopema 0  BbUMCIEHMM — HOTeHmMana.  Kpurepuit
MOTEHIUATBLHOCTHU MOJIS.

Hupkynsuus BekropHoro noiis. MaBapuantHeiil Bun popmyisl CTokca.

ConenounpanbHoe noJie. Kpurepuit COJICHOMAAIbHOCTH OJISL. CgoiicTBa
COJIEHOMIAJIbHOT'O OIS

JlarmmacoBo mone. OcHOBHasg TeopeMa BEKTOpPHOTO aHanmm3a (0e3 JO0Ka3aTelbCTBA).
Huddepenunanbapie onepanui BTOPOTO MOPsIIKa.

OcHoBHOM M B3auMHBII Oasuckl. KoBapuaHTHBIE M KOHTpaBapUaHTHBIE KOOPIUHATHI
BEKTOpa.

Omnpenenenre KPUBOJIMHEWHBIX KOOPAMHAT B IpocTpaHcTBe. KoopauHaTHble JUHUM U
KOOpJMHATHbIE IOBEPXHOCTU. Teopema 0 HaXOKACHUH JIOKAJIbHBIX 0a31ucOB (OCHOBHOIO U



40.

41.

42.
43.
44.
45.
46.
47.
48.

49.
50.
51.
52.
53.

B3aHMHOTO).

Omnpenenenue OPTOTOHAJIBHBIX KPUBOJMHEHHBIX KOOpJMHAT. Kpurepuii
opToroHajqbHOCTH. DneMeHT JuiHbl. Koadduuuents! Jlame.

BriBecTu Gopmysbl B OPTOrOHAJIBHBIX KPUBOJIMHEWHBIX KOOpJAMHATAX Ul I'pagueHTa U
oneparopa Jlamnaca.

JluBepreHus B OpTOTOHAIbHBIX KPUBOJUHEHHBIX KOOPANHATAX.

PoTop B OpTOroHambHBIX KPUBOJMHEHHBIX KOOPIMHATAX.

JuddepenHunanbHbie onepaluy TEOPUH I10JI B c(HepUUECKUX KOOPAUHATAX
JudpdepennnanbHble onepaluy TEOPUH 0JIS B HWIMHIPUYECKUX KOOPAUHATAX.
[IpeobpazoBanusi OpTOHOPMHUPOBAHHBIX 0A3HCOB.

Onpenenenve adp(GUHHOTO OPTOTOHAIBLHOTO TeH30pa. [Ipumepbl: BEKTOp, HOBEPXHOCTb.
JluneitHblil omeparop B BEKTOPHOM MPOCTPAaHCTBE Kak ad@UHHBIA OPTOrOHaIbHBIN
TEH30p.

TeH30pHas cUMBOJIHKA.

[IpeobpazoBaHue KOCOYrOJbHBIX 0A3UCOB.

Oobuee onpenenenue Tensopa. [lpumepsl.

MeTpuueckuii TEH30p.

Tenzopuas anrebpa. Cnoxenue. YmHoxkenume. Cpeprtka. IlepectaHoBKa HWHICKCOB.
CummerpupoBanue. AnprepHanus. [logbem u onyckaHue HHIEKCOB.

IIpumepbl NpakTHYeCKUX 3aJaHMH [Js1 3K3aMeHa (014 oueHku cghopmuposannocmu
ymeHuil u Hagblkoe komnemenyuu OIIK-2)

1.

10

BbruncnuTh KpUBOJMHENHHBIM HHTETpal 2-ro TUna j(xz + y2 )dx + (x2 - yz)dy ,
L

rae L — xpuBasi, 3ajianHast ypasaeHnem: y=1—[1—-x| (0<x<2).

He npuberas x dopmyne OcTporpaackoro, BBIYUCIUTH MOBEPXHOCTHBIN HHTETpaj 2-TO TUTA

2 2 2

H xdydz + ydzdx + zdxdy , rne S — BHelHss ctopoHa ceprl x° + y2 +z°=a

S
C nomoristo hopmyssl OCTpOrpasckoro BEIUUCIUTH TOBEPXHOCTHBIN HHTETPa

szdydz + yzdzdx + zzdxdy , TJie S — BHEUIHSS] CTOPOHA T'paHuIlbl KyOa
S
0<x<a, 0<y<a, 0<z<a.

Boruncnute Maccy M cdepsbl, eciii HOBEpPXHOCTHAs INIOTHOCTh B KaXA0M €€ TOUKEe paBHA
KBaJIpaTy pacCTOSHUS 3TON TOYKHU JI0 HEKOTOPOU OOJIBILION OKPY>KHOCTH C(EpHL.

. ds
BrruncnauTe NOBEPXHOCTHBIN MHTETpaN 1-ro THNA H— , rae S — chepa X2+ y2 +22 =R? ,
Sr "
a ¥ — paccTosiHue OT TOYKU chepbl 10 GPUKCHUPOBAHHON TOUKU P, OTCTOSIIEH OT LIEHTpa
cdepsl Ha paccrosinue [ (/>R).
Haiitn npou3BoHyt0 noist u = ln(x2 + y2 ) B TOuKe M(x¢,y0) 10 HAIIPaBJICHHUIO,

MEPIEeHIUKYIAPHOMY K JIMHUM YPOBHS I0JIS U, IPOXOIALICH uepe3 naHHyo TouKy M(xo,)0).



7. Iloka3aTp, 4TO HAIPSHKEHHOCTH MOJIS F (M) monst cun TAroteHus B Touke M(x,y,z),
co3zaBaeMoi Maccou m, cocpenoroueHHor B Touke O(0,0,0), aBisieTcst TpagueHTOM
CKaJISIPHOTO TIOJIA.

8. B ycraHoBuBIIEMCS MOTOKE HECKUMAEMOM MJICATTbHOM KUIKOCTHA CKOPOCTh KaxKI0M
YaCTHIIbI HAIIPABJICHA K HAYaJTy KOOPJWHAT U 110 BEJIMYMHE paBHA 1/ (7 — pamnyc-BEeKTOp
YaCTHIhI ). BBIUNCINTE KOTMYECTBO KUIKOCTH, BBRITEKAIONIEH U3 001acTH V' 3a €IMHUILY
BPEMEHH.

9. JHoxkazarp, uto A(uv)=ulAv+vAu+ 2(§u -ﬁv) .

10. Haifti mupKyJIAIUIO0 BEKTOPHOTO OISl @ = — yzzT + xzj + (x+ y)k Bmomw okpyxHocTH C,
MOJIYYCHHOU MEPECCUCHUEM UJIUHIPA x* er2 =x+y IJIOCKOCTHIO z=1.
11. HaifTu BeKTOpHBIE TUHUU 1TOJIs1 4 = xi + y] —zk .

f()

r

12. Iloka3aTp, 4YTO LIEHTPAJILHOE BEKTOPHOE 0Jie 4 = 7 SIBIISIETCS MOTEHIIUAIBHBIM U

HAWUTH €ro MoTEeHIHAAI.

13. IlpuBnekas popmyny CTokca, BBIUUCIUTH IOTOK pOoTOpa NoJist A = yi +zj +xk uepe3 4yacThb
2 _ 2 2\4 « s
noBepxHocTH z° =4(1—x" —y~) ", “HakppIBarolIei’” HayaJlo KOOPAUHAT MIOCKOCTU xOy.
14. Jlokazatp, 4To [V X [V X A]] = V(V . A)—VzA . Bo uto Tpanchopmupyetcs nannoe
COOTHOILIEHUE B CIIy4ae, eCiy 1ojie 4 - COJIEHOUJAIbHOE, TIOTEHIIUAIbHOE?

15. HaiiTi mOTOK BEKTOPHOTO TOJIS A=x? Vi — xyzj + z(x2 + y2 )lg u3 obnactu V,

2+y2:2z, z=2.

OFpaHquHHOﬁ IMOBEPXHOCTIAMU X
6.5. MeTomueckre MaTepualibl, OIPEIEISIONINe IPOLEAYPbl OLIEHUBAHMUSL.

[Tonosxenne «O MPOBEICHUN TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTECTAIIH
oOyuatoutuxcs B HHI'Vy, yrBepxnénnoe npukasom pexktopa HHI'Y ot 13.02.2014 r. Ne 55-O/1,

[Tonoxenue o (oHAE OLEHOYHBIX CPEICTB, YTBEpXKAECHHOE mpukazoMm pekropa HHIY or
10.06.2015 r. Ne 247-O[1.

7. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 0O0ecnieYeHrue TUCIIUIIINHBI (MO1YJIs1)

a) OCHOBHas JIUTepaTypa:

1.bynak b.M., ®omun C.B. Kparusle unrerpaisl u psiabl. - M.: Hayka, 1965, 1967; ®usmartaur,
2002

2. Kounn H.E. BekTopHoe ucunciienne u Hauaiaa TeH30pHOTro nucuuciaeHus. — M.: Hayka, 1965
3. Hemunosuu b.II. COopHuUK 3a/1a4 U yIpaXKHEHU 110 MATEMAaTUYECKOMY aHanu3zy. - M.:
Hayka, 1972

0) TOTIOJIHUTETIbHAS JTUTEPATYPA:

1.  Apdxken I'. MaTtemaTtnueckue Metoibl B pusuke. - M.: Aromuznart, 1970

2. Tonpagaitn U.A. Bekrophslii ananu3 u Teopus nois. - M.: Hayka, 1968

3. Pamesckuii [1.K. PumanoBa reometpust u TeH30pHBIN aHanu3. - M.: Hayka, 1967

4.  xeddpuc I'., Ceupac b. Meroas! marematudeckoit pusuku. Beim.1. - M.: Mup, 1969
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B) IIporpaMMHoe obecrieuenre u IHTepHeT-pecypcehl:

http://www.lib.unn.ru/php/showsel.php?ViewType=2&DB=1).
http://www.lib.unn.ru/php/searchext.php?Type=2&Action=1).
http://www.lib.unn.ru/php/searchext.php?Type=2&Action=1).
http://www.unn.ru/books/met_files/fOVTA.pdf

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

8. MaTepuajibHO-TeXHUYECKOE olecriedeHne U CHUNIHHBI (MOTYJIs)

ILJ'I?I o6yqu1/I${ CTYACHTOB Ha3BaHHOM AUCHUINIMHE UMCHOTCA B HAJINYHWU:. CICIHHUAJIIBHBIC
KaOuHEeThl, O00OpYNOBAaHHbIE MYJIbTUMEIUNHBIMUA CpPEJICTBAMU OOYUEHHUS; KOMIIbIOTEpPHBIE
KJIaCChI, I'I€ HMMECTCA BO3MOKHOCTH BBIXOJa B I/IHTepHeT; IMPUCYTCTBYET MHOJIHBIA KOMILJIEKT
JUIEH3UOHHOTO 00ecneveHns, He0OXOUMBIH Uit paOb0Thl KOMIIBIOTEPHBIX IIPOTPAMM.

[Iporpamma cocrasnena B coorserctBuu ¢ TpeboBanusamMu ®I'OC BO ¢ yueroM pekoMeHaruit
nu OIIOIl BIIO mo cnemmansrocty 10.05.02  «MHpopmanmnonHas 6e30MacHOCTb
TCIICKOMMYHHUKAIIMUOHHBIX CUCTEM).

ABTOD (BI) JlyoxoB A.A.
Peuenzenr (b1) Hemun U.IO.
3aBenyromuii kadenpoit HyokoB A.A.

[Iporpamma ono0peHa Ha 3aceJaHUM METOJUYECKOH KOMHCCHM pPaJuo(pU3NYECKOro
¢dakynbrera oT «25» utons 2020 roga, nporokos Ne 03/20.
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