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1. Mecro mucuunmiannbl B crtpykrype OOII

JucuunnuHa «BeKTOpHBIA M TEH30pPHBIM aHalW3» OTHOCUTCA K JAUCUUIUIMHAM 4YacCTH,
dbopmupyeMoil  ydacTHMKaMU 0OOpa30oBaTeIbHBIX OTHOIICHWH, OCHOBHOW 0Opa3oBaTEIbHOU
IIPOrpaMMbI 1o CHELHMATIBHOCTH 10.05.02 «Uupopmanmonnas 0€301acHOCTb
TENIEKOMMYHHUKAITMOHHBIX CUCTEM.

Ne MecTo IUCHUIIMHBI B y4eOHOM CTaHaapTHBIA TEKCT JJIs ABTOMATHYECKOI0
BapHu I1aHe 00pa3oBaTe/ibHOMI 3ano/iHeHUus1 B KOHCTpykTope PII/I
aHTa MPOrpaMMblI
1 bnox 1. Aucuuniauus! (MOTyIH) Hucuumnuna b1.B.03  «BekTopHblii U TEH30pHBIM
YacTts, hopmupyemas aHanu3» otHocutcs K yactu OOIl crenmanmbHOCTH
y4aCTHUKaMH 00pa3oBaTeIbHBIX 10.05.02 «Uupopmanmronnas 0€30MacHOCTh
OTHOIIEHU TEJIEKOMMYHUKALIMOHHBIX CHUCTEM», (HOopMUpYEMOil
y4aCTHUKaMH 00pa30BaTeIbHbIX OTHOLIECHUM.

CryneHTBl K MOMEHTY OCBOEHHUS JUCUMIUIMHBI «BEKTOpHBII W TEH30pHBIA aHAJIN3»
03HAKOMJIEHbI C OCHOBHBIMHM TE€OPETUUYECKUMU MOHATUSAMHU U MPUKIAIHBIMUA 3HAHUSAMU, OJTyYEHHBIMU
B paMKax M3yuyeHHUs JUCHUIUIMH «MaremaTuyeckuil aHaius», «AnreOpa u aHaTUTHYECKas
TEOMETPUSI».

K MoMmeHTy u3ydeHus NUCHUIUIMHBI Y CTYJEHTOB IPUCYTCTBYIOT YCTOMUYMBBIE MPEACTABICHUS,
Kacaroluecsi MOHATUHHOrO amnmapara B OO0JaCTH TEOpUHM MHOXECTB W MaTeMaTUYECKOM JIOTHKH,
CTYIEHTBI BJIa/ICI0T OCHOBAMH TEOPUU AJITOPUTMOB.

Lenstmu 0cBOEHUS AUCUUIIIIMHBI SBIISIOTCS:

- 3HaTh OCHOBHbBIE TEOPEMBI U AJTOPUTMbI PELICHUS 33/1a4 BEKTOPHOTO aHaln3a, UHTETpaJibHbIE
dbopmyner 'puna, I'aycca-Octporpaackoro, Ctokca; CBOWCTBa M (PMU3MUECKHI CMBICH OIEparuit
IpaJueHTa, IUBEPreHlIMH, POTOPA; OCHOBHBIE CBOWCTBA MOTEHIUAIBHBIX U COJECHOMJAIbHBIX MOJIEH;
OCHOBHbIE CBOMCTBA a)(pMHHBIX OPTOTOHAJILHBIX TEH30POB BTOPOIO PAHIa;

- YMETb BBIUUCIATh KPUBOJIMHEHHBIE U MMOBEPXHOCTHBIE MHTErPalbl; IPUMEHSITh UHTErpaibHbIE
TEOPEMbI BEKTOPHOTO aHAIN3a;

- OCBOUThH TE€XHUKY pacuera IpaJueHTa CKaJSIPHBIX IMOJEH, IMBEPreHlUd U pOTOpa BEKTOPHBIX
0JIeH ¢ IOMo1IIbIo onieparopa ["amunpTOHA — BEKTOpa «HabIaY;

- UMETh NPEJCTaBICHUE O POJU BEKTOPHOIO M TEH30PHOIO aHAIW3a B TEOPETUYECKUX U
MPUKJIAIHBIX pacyeTax.

2. Hﬂaﬂl/lpyeMble pe3yJabTaThbl Oﬁy‘leHI/lﬂ o JTMCHMIIJIMHE, COOTHECCHHBIC C
INIAHUPYEMBIMH peE3yJdbTaTaMHU 0CBOCHUA 06pa30BaTe.]'[l)H0171 IporpaMmmbl
(KOMHeTeHHI/IﬂMI/I U HHIUKATOPpaAaMHU JOCTHKCHUS KOMHeTeHHHﬁ)

HﬂannpyeMble PeE3yabTaThl oﬁyqe}mﬂ Mo JTMCIMIIJINHE HaunmenoBanue
(MOIly.]'IlO), B COOTBETCTBUU C HHAUKATOPOM NOCTHKCHUSA |OLCHOIHOI'O

®opmupyemble KOMIIeTeH U cpeacraa
KoOMIeTeHnH (Ko
nuH (ko HNuauxarop Pe3yabTathl 00yyeHust
COACp)KaHHC JTOCTHKEeHHU S 0 JUCIMIIJINHE
KOMIIETCHITHH ) KOMIIETEHI[U U




(xom, comepkaHme

WHIMKATOpa)
IIK-1. Criocoben ITK-1.1. 3naer: 3HaT: CobecenoBanne
HCCIIEI0BATD METOMBI - HAIHOHAITbHBIE, - COBpEMEHHbIH MaTeMaTHIECKuUit Ha DK3aMEHe,
MEXTOCYIAPCTBEHHBIC | amapaT, METOIbI €r0 COBEPIICHCTBO-
MOCTPOEHHS U yAap par, P KOHTPOJILHBIE
U MEXTyHAPOIHbIC BaHUA pPaBoThi
paspabarbiBaTh CTaHIAPThI, CHCTEM - HAIMOHAITbHBIE, MEKTOCYIAPCTBEHHBIC SKSaMe},IaHI/IOHH
aATOPUTMbI PealM3alMy | NMOABWKHOH LM(POBOH | M MEkTyHAPOJHBIE CTAHAPTHI, CHCTEM o s
N o . . bI€ 331291
CHCTEM 6e30MaCHOCTH 3alIUIICHHON CBSA3M TIOIBMYKHOM IIU(POBOH 3aIHUIIICHHOH
- OCHOBHBIC CPEJICTBA U | CBS3H
TCNCKOMMYHUKAMOHHBIX | 11600651 0GecrieyeHnss | - OCHOBHBIE CPEICTBA M CIIOCOOBI
KaHaJIOB B MOJBUKHOU HH(OPMAIHOHHON obecreueHust HHPOPMAITHOHHO
1mdpoBoii 3ammIeHHoi | OesomacHocTy, 0€30MacHOCTH, PUHIUIIBI TOCTPOCHUS
CBSI3I TPUHIUTIBI TOCTPOCHUS | CPEACTB 3aIIUThI CUCTEM TTOIBIKHON
CPEICTB 3aILUTHI U(pOBOH 3aIUILIEHHON CBS3H
CHUCTEM MOABMKHOMN
ugpoBon
3aIUIIEHHON CBA3U
IK-1.2. Ymeer: VwMers: CobGecenoBanue
- OpPraHU30BHIBATH - IPUMEHATH COOTBETCTBYHOLIUIA Ha DK3aMEHe,
cbop, 00paboTKy, MaTeMaTHYeCKHii anmapar Juis PEMeHns | koyTposbHbIS
aHaJH3 U poeCCHOHANBHBIX 33129 PaBOTEI
CHCTEMaTH3alUI0 - OpraHU30BBIBATH COOp, 00pabOTKY, ’
. 3K3aMEHAllMOHH
HAYYHO-TEXHUYECKON aHaJIM3 ¥ CHCTEMATHU3AIMI0 HAYYHO-
M bI€ 33/1a4U
uHbOpMaIuH, TEXHUYECKOH HH(POPMAIIUH,
OTEUYECTBEHHOTO U OTEUYECTBEHHOT0 U 3apyOEXHOTO OIbITa
3apyOEIKHOTO OIBITA IO | IO MpobiieMaM HH()OPMAIOHHOMN
npobyiemam 0e30MacHOCTH OECIPOBOHBIX KaHAIIOB
HUH(OPMAIHOHHON CBSI3H
6e30MacHOCTH - COCTaBIISITh HAYYHO-TEXHHUUECCKHUE
OecrpOBOIHBIX OTYEThI, 0030DPbI, TYOIUKAIMH 10
KaHAJIOB CBSI3H pe3yabTaTaM BBITOTHEHHBIX
- COCTaBIISITh HAYYHO- HCCIIeOBaHUIt
TEXHUYECKUE OTYUETHI,
0030pBI, MyOTUKAITUH
0 pe3yabTaTam
BBITIOTHEHHBIX
HCCIIe10BaHuN
3. CTpykTypa u coaep:KaHue THUCHUILIUHBI
3.1 TpyaoeMKOCTb AMCHUIINHBI
OoJyHasd (1)0pMa OYHO-3a049YHad | 3a09YHadA
o0y4eHust dbopma dbopma
o0yuyeHust o0yuyeHust
O01mas Tpya10eMKOCTh 4 3ET 3ET 3ET
Yacos 1o yueOHOMY IIAHY 144

B TOM 4YHuCJI€

AYJIUTOPHBIC 3AHATUSA (KOHTaKTHaﬂ

padora):




- 3aHATUSA JJEKIIMOHHOI0 THUIIA 32
- 3aHATUA CEMHHAPCKOI0 TUIIA 32
( npakTHYecKkue 3aHATHS /

JadopaTopHblie padoThl)

caMoCTosiTe/IbHas padoTa 42

KCP 2
IIpoMexxyTouHAast aTTECTAIUSA — IK3aMeH
IK3aMeH/3a4eT 36

3.2. ConepxaHue TUCUUILTUHBI

HaumenoBanue n Bcero B toM yucne

KpaTKoe cojep:KaHue (4acwhi) KonTakTHas padora (padora BO
pa3aeyioB U TeM B3aMMO/IeliCTBHY C MpenoaaBaTeieM), 4achbl
AMCHUNJINHBI, U3 HUX

¢opma npomekyTOUHOM
aTTecTalliy MO
AUCHHILINHE

JIEKIMOHHOT0 THIIA

CEMHHAPCKOI0 THNA

JIa0OpPaTOPHOIO TUMA
Bcero

3augaTus
SaugaTus
3auaTusa

[\
[\

Tewma 1. Bekropubie 6
byHKIIIN

12

o)}
o)}

Tema 2. KpuBonuHeiHble 17
MHTErpabl

Tewma 3. [loBepxHOCTHBIE 21 6 8 14
HMHTETPAJIb

Tema 4. Teopus mosst 31 8 12 20

Tema 5. I'paaueHT, 15 4 4 8
JUBEPreHIus, pOTOp U
JIaIyIacuaH B
OPTOHOPMHPOBAHHBIX
KPUBOJIMHEWHBIX
KOOPAMHATAX

Tewma 6. Tenszopsl 8 2 2 4

Tema 7. DnemeHTHI 8 4 4
muddepeHnnanTbHOMN
TCOMETPUH

ATtrecranus 36

KCP 2 2

Hroro: 144 32 | 32 ] 66

CamocrosiTesibHas padoTa

00y4aroerocs, 4acbl

N




Ha nexumsx packpbIBarOTCA CIEAYIONIME OCHOBHBIE TEMbI U3y4aeMOI0 Kypca, KOTOPhIE BXOJAT B
pabouyro MPOTPAMMY: HEIPEPHIBHOCTh BEKTOPHBIX (YHKIIHIA, Tomorpad) HEmpepbIBHONBEKTOPHON (YHKITHH,
i epeHIIUPYEeMOCTh CKalSIPHBIX M BEKTOPHBIX (YHKIMA OMHOH W MHOTHUX IEPEMECHHBIX, YacTHBIE
Mpou3BOJIHEIE, MHOrOMepHast Gpopmyna Teitnopa, ocraTtounsiii wieH Gopmynsl Telinopa, mpocTpaHCTBEHHBIE
KpUBbIe, JUITMHA TJIAJKOW KPUBOM, KPUBOIMHEIHBIE HHTErpaIbl 1-ro U 2-ro pojAa, UX BBIYUCIIEHHE C ITIOMOIIbIO
OIpE/IeTICHHBIX HHTErPAJIOB, OPUEHTALINU 00IacTeld U X TPaHUIl Ha TIOCKOCTH, GopMmyna ['prHa 11s IIOCKON
3aMKHYTOW OrpaHMYEHHOW OOJIACTH, HE3aBHCHMOCTh OT ITyTH MHTErPHPOBAHUS JUIS OJJHOCBSI3HOM 00i1acTH,
CIOCOOBI 33/IaHUS TIOBEPXHOCTEH B TPOCTPAHCTBE, HOPMAJIb U KacaTellbHas TIOCKOCTh TJIaIKOH TOBEPXHOCTH,
OpPHEHTHpPYEMBbIE M HEOPHEHTHPYEMbI€ TIOBEPXHOCTH, JBYCTOPOHHHE M OJHOCTOPOHHHE ITIOBEPXHOCTH,
IJIOIMIA(b TJIAJKOW TOBEPXHOCTH, MOBEPXHOCTHBIE MHTErpaibl 1-ro U 2-ro poja, CBeleHHe MOBEPXHOCTHBIX
WHTETPANOB K JBOMHBIM HHTerpanaMm, (U3NYeCKHe MPHIOKEHHUS MOBEPXHOCTHBIX HHTETPajiOB. IMPOCTHIC
HUIMHIpHYeckue obmactu, popmyna ["aycca-Ocrporpanackoro u e€ ¢pusuueckuii cmbici, popmyia CTokca eé
(UBUYECKUI CMBICI, CKAISPHBIC TIOJNS W TIOBEPXHOCTH YPOBHS CKAIISIPHOTO IIOJISI, BEKTOPHBIC TONS M HX
BEKTOPHBIC JIMHUHW, JIU(QQepeHHalbHbIE YpaBHEHUS BEKTOPHBIX JIMHUHA, (QYHKIWM MHOXECTB H HUX
MIPOM3BO/HbBIE, HHBAPUAHTHOE OINpe/AeieHNe IpaJieHTa, ero BHIYKMCIEHHE B OPTOrOHAIBHBIX KOOpAMHATaX U
ero CBOICTBa, MPOHM3BOJHAA IO HaNpaBieHHIO, chepa MPOU3BOTHBIX II0 HAMPABJICHHUIO, OIEpaToOp
l'amunpTOHA, TOTOK BEKTOPHOTO IO Yepe3 OpHUEHTHPOBAHHYIO MMOBEPXHOCTh, MHBAPUAHTHOE OIpE/IeieHHe
JMBEPreHIINY, €€ BBIYMCICHHE B OPTOTOHAJBHBIX KOOpAWHATaX M €€ CBOMCTBa, WHBapHaHTHas (opma
¢dopmyner ["aycca-Octporpajackoro, BpalleHHE BEKTOPHOTO MOJS BJIOJIb OPUEHTHPOBAHHOH ITOBEPXHOCTH,
WHBAapHAaHTHOE OIpeAeIeHHe POTOpa, €ro BBHIYHMCICHHE B OPTOTOHAJIBHBIX KOOpAMHATaX M €ro CBOWCTBA,
mrddepeHuabHbBIe OMepaTOpbl MEPBOTO M BTOPOTO Mopsijka, omeparop Jlamiaca, MOTEHIMANBHBIC MO,
KpUTEPUH MOTEHIIMATBHOCTH, TUPKYJISIHS BEKTOPHOTO MO BJIOJIb KPUBOM, HHBapuaHTHas popma (HopMyIibl
Crokca, COJICHOMAANBHBIE TIIONA, KPHUTEPUH COJEHOMJAIBHOCTH, WHBAPHAHTHOCTh IIOTOKa poOTOpa
COJICHOMJIANIFHOT'O TTOJIS Yepe3 MOBEPXHOCTH, HATSIHYThIC HAa (PMKCHPOBAHHBINA KOHTYp, BEKTOpHAs TpyOKa U e
(UBNYECKUI CMBICI, WHBAPUAHTHOCTH MOTOKA COJICHOWIAJIBHOTO IOJSl Yepe3 CEYeHUs] BEKTOPHOW TPYOKH,
JIATUIACOBBI TOJIS, OCHOBHASI TE€OpeMa BEKTOPHOTO aHajn3a, OCHOBHOW M B3aMMHBIA 0a3WChI, ONpereieHne
KPUBOJIMHEHHBIX KOOPJIMHAT, JOKAIBHBIA 0a3uCc KPUBOIMHEHHONH CUCTEMBI KOOPIUHAT, KOOPIUHATHBIC JTHHUH
W KOOpJWHATHBIC IOBEPXHOCTH, OPTOTOHAJBHBIC KPHBOIWHEWHBIC KOOPIUHATHI, KO3 ¢uimeHTs Jlamo,
BBIUMCIICHUE TpajveHTa, OUBEPreHIIMH, POTOpa M JlaljacuaHa B OPTOHOPMHUPOBAHHBIX KPHUBOIMHEWHBIX
KOOpJauHATaX, cepuyeckne W IMIMHIPUYSCKUE KOOPAMHATHI, MpeoOpa3oBaHUE BEKTOPOB, JTHHEHHBIX H
OWMHEHHBIX (OPM IPH TEpexoje K HOBOMY 0a3ucy, OmpeiciiecHHEe TeH3opa Tula <p,q> W paHra p+q,
JUHEHHOE IPOCTPAHCTBO TEH30POB OJHOTO THIIA, TEH30pPHOE MPOH3BEICHHE, CBepTKa TEeH30pa, IIepecTaHOBKa
WHJIEKCOB, CHMMETPHUYHBIE 1 aHTHCUMMETPUYHBIE TEH30PHI M0 IBYM H 110 COBOKYITHOCTH WHJIEKCOB, TEH30PHI
B €BKJIMJIOBOM IPOCTPAHCTBE, KO- U KOHTpaBapHaHTHBIE METPUUYECKHE TEH30phl, KO- M KOHTpaBapHaHTHBIC
KOOPAWHATHI BEKTOpa, MOABEM U ONMYyCKaHHE WHIEKCOB, PABHOCHJIbHBIE TEH30pPHBIE ypaBHEHHS, TEH30pHBIE
MOJISI, TUBEPTEHIIHSI TEH30PHOTO TIOJIS, IPOCTPAHCTBEHHBIC KPUBBIE, HATYPabHBIN TTapaMeTp, TpU (HOPMYIIbI
Opene-Ceppe, KpUBU3HA U KpyUdeHHE U UX BBIUHCIEHUE, TpexrpaHHUK PpeHe-Ceppe U JOKaJbHbIe ypaBHEHHS
MIPOEKIIU KPHUBOI HA HOPMANBbHYIO, CIPAMIISIONIYIO U COMPUKACAIOITYIOCS TUIOCKOCTH, MepBasi KBaApaTHIHAS
(dopMa MOBEPXHOCTH, BBIYMCICHUE UIMHBI KPUBOM M TUIOMIAX Ha IMOBEPXHOCTH W BBIYHMCICHUE YIIIa MEXIY
JIBYMSl KPUBBIMH Ha TOBEPXHOCTH, BTOpas KBajpaTH4Has (GopMa MOBEPXHOCTH, KPHBH3HA KpPUBOW Ha
MOBEPXHOCTH, TeopeMa MeHbe, IIaBHbIE KPUBH3HBI ITOBEPXHOCTH B TOYKE, TayccoBa M CpenHAs KPUBU3HA
MTOBEPXHOCTH.

Ha mpaktuueckux 3anarusx 6oJiee moAPOOHO U3ydaeTCsl MPOTPAMMHBIA MaTepuail B MIOCKOCTH
O0TpaOOTKU MPAKTHUYECKUX YMEHUN 1 HABBIKOB M YCBOCHUS CIAEAYIONINUX TEM:

1. KpuBonuHeiiHble HHTErpansl 1-ro Tuma.

2. KpuBonuneiiHble HHTErpanbl 2-To THIIA.

3. ®opwmyna ['puna.



e N

9

10.
11.
12.
13.
14.
15.
16.

@opMOli UTOTOBOTO KOHTPOJIA 3HAHUHU CTYIAEHTOB IO IUCLHUIUIMHE SIBJISIETCS 3K3aMEH, B XOJIE
KOTOPOT'O OLIEHUBAETCS YPOBEHb TEOPETUUECKUX 3HAHUN U HABBIKM PELICHUS NIPAKTUYECKUX 3a/1a4.
Texkynuil KOHTPOJIb YCIIEBAEMOCTH PEANM3YETCS B paMKaX 3aHATUA CEMUHAPCKOrO THUIIA.

CamocTtosrenbHas paboTa CTYAEHTOB HalpaBjeHa Ha BHINOJIHEHHE JOMAIIHUX 3aJJaHUH [0 TeMam
MPaKTUYECKUX 3aHSITHM, MOATOTOBKY K KOHTPOJbHBIM paboram 1o temam «KpuBosiuHeiHble u
MIOBEPXHOCTHbIE HMHTETpalib» U «3aJaud TEOpUH IMOJIL», a TaKkKe MOJArOTOBKY K JK3aMEHY IO
yKa3aHHOM aucuuiuinHe. [lpu moArotoBke K MPaKTHUYECKOMY 3aHSATHIO HEOOXOJMMO NOMHHUTH, YTO

[ToBepxHOCTHBIE HHTErpaIIBI 1-T0O poja.

[TpunosxeHus MOBEPXHOCTHOTO HHTErpaia 1-ro poaa.

[ToBepxHOCTHBIE HHTETPAIIBI 2-T'0 POJa.

Brruucnenre o0beMOB Tel ¢ TOMOIIBIO TOBEPXHOCTHOTO HHTErpaja 2-ro poja.
KonTtponbhas pabora o Teme «KpuBonrHEHHBIE 1 TOBEPXHOCTHBIC HHTETPAIIB».
OCHOBHBIE TOHSITHS TCOPUH IIOJIA.

JlelicTBUS ¢ BEKTOPOM «HAO0JIa».

[IpumeHenue «HabIa» AJIs CIIOKHBIX OMEPAIMiA BTOPOro MOpsIKa.

®opmyna [Maycca-OcTporpasckoro.

®opmyna CTokca.

3ajaun TEOPHUH TOJIA.

KontponbHas pabora 1o Teme «3aauu TEOPUH TIOJISD».

JleiicTBuUs ¢ TEH30paMH.

4. Y4eOHO-MeTOaHYECKOE OOecliedeHHe CaMOCTOATEIbLHOM padoThl 00yUYaommXxcst

AaHHasg AJUCHUILUIMHA TCECHO CBA3aHa C paHCC HU3Yy4aCMbIMHU OJHUCHUILIMHAMUA

aHanu3y», «Anrebpa u aHaiuTHYeckas reomeTrpusi». Llenb camocTosTensHON pabOThI — MOJATOTOBKA
COBPEMEHHOTO KOMIIETEHTHOTO CIenuanucTa W (OPMHUPOBAHHE CIOCOOHOCTEH UM HAaBBIKOB K

HEIPEePhIBHOMY CaMO0OPa30BaHUIO U TPOPECCHOHATFHOMY COBEPLICHCTBOBAHHIO.

Ha CCMUHAPCKUX 3aHATUAX CTYACHT OOJDKCH YMETH IOCJIICAOBATCIBHO H3JlaraTb CBOW MBICIN U

apryMEeHTHPOBAHO UX OTCTauBaTh. I JOCTHMKEHUSI 3TOM L€ HEOOXO0AUMO:

I.
2.
3.

4,

KOHTpOJIBHBIC BOIIPOCHI W 3aJaHusd IJId MPOBCACHHA TCKYIICTO KOHTPOJIA U HpOM@)KyTO‘IHOfI

03HAaKOMMTBCS C COOTBETCTBYIOILIEH TEMOM ITPOTrpaMMBbl M3y4aeMOM JTUCLUIIIINHBI;

OCMBICIIUTB KPYI' U3Y4a€MbIX BOIIPOCOB U JIOTUKY UX PACCMOTPCHUA,

I/I3y‘-II/ITB peKOMCH}IOBaHHYIO y‘I€6HO-MCTOHI/I‘~ICCKI/IM KOMIIJIICKCOM JH/ITepaTypy 10 )IaHHOI\/’I
TEME;
TINATCIIBHO I/I3y‘~H/ITB HCKHI/IOHHBIﬁ MaTepHan.

aTTeCTallUU 110 UTOraM OCBOCHHUA NUCHUILINHLI IIPUBCACHLI B II. 5.2.

«MaTreMaTH4eCKU



5. (I)OH)I OICHOYHBIX CPEACTB MJIsA l'lpOMe)KyTO‘-IHOﬁ aTTeCTallui 1Mo JMCHMIIJINHE (MO}IyJIlO),
BKJIFOYAIOI U
S5.1.  OnwucaHue 1IKal OLCHUBAHUS PE3yJIbTaTOB O0y4EHHUs M0 JUCLUILUIMHE
|YpoBeHb Ikaja onennBanust cpopMHUPOBAHHOCTH KOMIIETeHIMIA
chopmMupoBann
ocTH IJI0X0 HEYNAOBJIETBO | YAOBJIETBOPH XopouIo 04eHb X0POIIO OTJINYHO TIPEBOCXOIHO
[KOMIIeTeHIH(lﬁ PUTEIbHO TEJbHO
(uHOUKaTOpa
MOCTHKEHHS
[KOMIICTCHI M)
OtcyrcrBHe VYposeHb MuHnManeHo | YpoBeHb VYposeHb VYposeHb VYposeHb
3HAHMUI 3HAHMI HWKE | JOMYCTUMBIH | 3HAaHHMH B 3HaHUH B 3HaHUH B 3HaHUH B
TEOPETHYECKO | MHUHHMAJIBHBI | YPOBEHb o0beme, o0beme, o0beme, o0beme,
ro MaTepuana. | X 3HaHUIL. COOTBETCTBYIO | COOTBETCTBYIOII | COOTBETCTBYIO | MPEBBIIIAOIIE
TpeOOBaHUI. JonymeHo meM €M IporpaMme meM M [IPOrpamMmy
SnaHus HeBo3MOXHOC | Vimenu Mecto | MHOro IporpaMme MOJTrOTOBKH. IporpaMme MIOJrOTOBKH.
E— Thb OLEHHUTh rpyosre HerpyObIX OJI'OTOBKH. JomymeHo IOJI'OTOBKH,
MOJIHOTY OIINOKH. OIINOKH. Jonymeno HECKOJIBKO 0e3 ommooK.
3HaHU HECKOJIBKO HECYIIECTBEHHBI
BCICACTBHE HETpyObIX X OLIMOOK
OTKasa WiGIVS
o0yuaromeroc
s OT OTBETA
OtcyrcTBHe Ipu pemennn | IIpogemonctp | Ilponemonctp | Ilponemonctpu | Ilpomemoncrp | IlpomemoncTp
MHUHHMMAJIbHBl | CTaHNApPTHBIX | UPOBAHbBI HPOBAHbI BCE pOBaHbI BCe UPOBAHBI BCE | MPOBaHBI BCE
X YMEHUH . 3a7a4 He OCHOBHBIE OCHOBHBIE OCHOBHbIC OCHOBHbBIC OCHOBHbIC
HeBo3moxHOC | MPOAEMOHCTD | yMEHHSI. YMEHHUSI. YMEHHUSI. YMEHHs,pelle | YMEHUS,.
Tb OLCHUTH HPOBAHbBI Pemensr Pemens! Bce Pemens! Bce HBI BCE Pemens! Bce
HaJM4ue OCHOBHbIC THUIIOBBIC OCHOBHbBIC OCHOBHbIC OCHOBHbBIC OCHOBHbIC
YMEHHI YMEHHSL. 3a71a4M ¢ 3a7la4M ¢ 3a7jauH . 3a7la4M ¢ 3a7a4m.
Ymenus
- BCIIEJICTBHE HerpyobIMU HerpyobIMU Beinonnensl Bce | oTHenbHbIMU | BeinonHeHsl
OTKa3a Nwmenn Mecto | ommGkramu. OIIMOKaMU. 3aJIaHMs, B HECYILECTBEH | BCE 3a/laHMsl,
o0yuaromeroc rpyObie Beinonnenst Beinonnenst TIOJTHOM HBIM B ITOJITHOM
sl OT OTBETA OwHOKH. BCE 3aJIaHUs BCe 3aJiaHus, B | 00bEME, HO HeJIoUueTaMH,
HO HE B IIOJTHOM HEKOTOPBIE C BBIIIOJIHEHBI obneme 6e3
TOJTHOM o0bemMe, HO HEI0YETaMHU. BCe 3ajiaHus B | HEA04YCTOB
obbeme. HEKOTOpBIE C MOJTHOM
HeJJoYeTaMH. obbeme.
OtcyrcrBHe ITpn pemennn | Mmeercs IIponemonctp | Ilponemonctpu | Ilpomemonctp | IlpomemoncTp
BIIa/ICHUS CTaHJAPTHBIX | MUHUMAJIBHBI | UPOBaHBI POBaHbI HPOBAHbBI UpOBaH
MaTepuagoM. | 3ajaad He 71 6a30BbIC 6a30BbIC HaBbIKU TBOPYECKHUIT
HeBosmoxkHOC | MpOaEMOHCTp HaBBIKU HaBbIKU HOJIXOL K
Tb OLICHUTH HPOBaHBI Habop 1Y pCINCHUH | perieHHIo
Hagbixu HaJTHuHe 6a30BBIC HABBIKOB JUISl | IIPU PEIICHUH | NPU PELICHUU HCCTAaHIAPTH | pecraHmapTH
HABBIKOR HABBIKH. pelieHust CTaHJAPTHBIX | CTaHIAPTHBIX BIX 337129 0€3 | pix 3a/au
BCJIEJICTBHE CTaHJApTHBIX | 33734 C 3az1a4 6e3 omuboK 1
OTKa3a Wmenn mecro | 3amau c HEKOTOPBIMH omuooK 1 HEJI0YETOB.
oGyuaromeroc | TPyobIe HEKOTOPBIMH | HElOYeTaMU HEJI0YETOB.
S OT OTBETa OIINOKH. HeJoueTaMu




IxaJyia oeHKH NPU NPOMEKYTOYHOM aTTeCTANMHU

Ouenka YpoBeHb OATOTOBKH
NMPEeBOCXOTHO Bce kommereHiym (4acTv KOMIIETCHIMI), Ha (OPMHpOBaHHE KOTOPBIX HaIlpaBIieHA
JIMCIUIUIMHA,  COPMHUPOBaHBI  HAa  ypOBHE  HE  HIKE  «IIPEBOCXOIHOM,
IPOJIEMOHCTPUPOBAHBI 3HaHUS, YMEHMs, BIAAECHHUS IO COOTBETCTBYIOIIMM
KOMIIETEHIIMSM Ha YPOBHE, BBIIIE IPELYCMOTPEHHOI O IIPOrPaMMOit
OTJINYHO Bce kommereHnmu (4acTH KOMITETCHIMI), Ha (OPMHPOBAHHE KOTOPBIX HaIpaBiieHA

JMCIUTUTMHA, ¢(hOPMHUPOBAHBI HA YPOBHE HE HUKE OTIHMYHO», ITPHU OTOM XOTS ObI O/1HA
KOMITETCHIINSI CPOPMHUPOBAHA HA YPOBHE OTIUYHOY

0YeHb XOPOIIO

Bce kommereHimm (4acTv KOMITETCHIMI), Ha (OPMHpPOBAaHHE KOTOPBIX HaIpaBIieHA
JMCIUTUINHA, COPMUPOBAHBI HA YPOBHE HE HUXKE «OUYEHB XOPOIIO», IIPH ITOM XOTs OBl
OJIHa KOMITIETEeHIIUSI C(POPMUPOBAHA HA YPOBHE « OUCHD XOPOIIIOY»

XOpo1Io Bce kommereHimm (4acTv KOMIIETCHIMI), Ha (OPMHpPOBAHHE KOTOPBIX HaIlpaBlieHA
JMCIUTUTMHA, cOpMHUPOBaHbEI HA YPOBHE HE HIIKE «XOPOIIO», IIPH 3TOM XOTs OBl OfIHA
KOMITETEeHIINSI CPOPMUPOBAHA Ha YPOBHE «XOPOIIO

YAOBJIETBOPUTEJI Bce xommereHiuy (4acTH KOMITETCHIIMM), Ha (OpMHUpOBaHHME KOTOPBHIX HaIpaBlicHa

BHO JMCIUTUINHA, CPOPMUPOBAHBI HA YPOBHE HE HIIKE «YIOBJICTBOPHTEIBLHO», MPH 3TOM
XOTs1 ObI OIHa KOMIIETEHIIMs C(HOPMHUPOBAHA HA YPOBHE «YIOBJICTBOPUTEIBHOY

HeyA0BJIeTBOPUT | XOTs Obl OJHa KOMIETEHIUS C(HOPMHUPOBAHA HA YPOBHE «HEYIOBIETBOPHTENBHOY, HH

€JIbHO OJTHA M3 KOMIIETEHIIMH He CPOPMHUPOBaHA HA YPOBHE «ILJIOXOY

IJIOXO0 XoTs Obl 0JTHA KOMITETSHIIMS C(hOPMUPOBaHA HA YPOBHE ILIOX O

5.2.

TunoBble KOHTPOJILHbIE 33JaHUS UJIH HHbIe MaTepPHAaJIbl, HEOOX0IUMbIEe
IS OIIEHKH Pe3yJIbTaTOB 00y4YeHHsL.

5.2.1 KoHTpoO/IbHBIEC BONIPOCHI

Bonpocui Koo gopmupyemoii
KOMRemeHyuu

IIEPEMEHHBIX.

1. OnmnpeneneHne BeKTOpHOH  (QyHKUMH oOaHOTO W MHOrux | K-l

2. Onmnpenenenne mnpenena BekTopHod ¢yHkimuu mo Komwm wu mo | K-
I'eiine. CBolicTBa IpeJieIoB BEKTOPHBIX (PYHKIUH.

3. HempepbiBHOCTh ~ BekTOpHOW  (yHkumu.  JledictBue ¢ | K-
HETIPEPHIBHBIME (DYHKIIUSIMH.
4. Juddepenmnupyemoie GyHKImH (4 cirydas). TIK-1

(ompenenenue

5. JlubdepeHuupoBaHre BEeKTOPHOH (QYHKIMU OaHOU mepemenHoi | HK-1
U JBe Teopembl). ['eoMeTpuueckuili  CMBICI
IIPOM3BOJIHOM OT BEKTOPHOU (PYHKIUU.

6. OmpeneneHne YaCTHOW MPOU3BOIHON BekTOpHOW QyHkiuu | HK-1
MHOTHX II€pEeMEHHBIX. TeopemMa O CyIIECTBOBAaHWUHM YaCTHBIX
MIPOM3BOJIHBIX Y AU depeHurpyeMoit QyHKIIH.

7. OmnpeneneHue MPOU3BOJHON MO HampaBieHuto. Teopembr o | HK-
BBIYMCJICHHUU ITPONU3BOAHBIX 110 HAIIPABJICHUIO.




8. HHrerpupoBaHHe BEKTOPHBIX QYHKIIUH.

[K-1

9. OCHOBHOI1 TpeXIpaHHUK KPHUBOIL. TIK-1

10. Cucrema KOOpJMHAT CBs3aHHAs C OCHOBHBIM TpexrpaHHHKoM. | IIK-1

KoopauHaTHble JMHUM W KOOPIMHATHBIC IUIOCKOCTH. YpPaBHEHHE

KacaTelbHOW, HOpPMaMH, OWHOpPMalid, HOPMalIbHOW IUIOCKOCTH,

CIIPSIMJISIEMO# TUIOCKOCTH M COITPUKACAFOLICHCS TNIOCKOCTH.

11. ®opmynsr Opene. [ToHATHE KPUBU3HBI U KPYUEHUS KPUBOIA. TIK-1

12. BbluKciaeHNe BETMYHHBI KDUBU3HBI U KPYYCHHUSI. TIK-1

13. Buj kpuBoii BOJIN3U MIPOU3BOJIBHOM €€ TOUKH. TIK-1

14. Ompenenenne mnoepxHoctu. CrocoObl 3amaHust moBepxHOCTH. | [IK-1

[Tpocrast MOBEPXHOCTb, T IKasi TIOBEPXHOCTb.

15. HaxoxmeHune HOpManu ¥  KacarelbHOW  Iiockoctd K | K-

MIOBEPXHOCTH.

16. BolunciaeHHe — HANpaBISIONMX  KOCHMHYCOB  HOpMaiau K | [IK-l

MIOBEPXHOCTH.

17. Jlnuua kpuBO# Ha moBepxHOCTH. IlepBas kBaaparuunas ¢opma | [1K-1

MIOBEPXHOCTH.

18. Ompenenenue IUIOMIAaM TUIAAKOHW moBepxHOCTH. Teopema o | [IK-1

BBIYMCIICHUY TUIONIA/U TJ1aJKON moBepXHOCTH. CIIeCTBUSL.

19. HopmasnbHble cedeHHsl TMOBEPXHOCTH M UX KpuBH3HA. Bropas | K-l

KBaJpatuyHas Gopma.

20. OmnpepneneHre MOBEPXHOCTHOTO HHTEerpaia 1-ro tuma. Teopema o | IIK-1

BBIYMCIICHUU.

21. BoiBoa hopmyibr OCTporpackoro. IIK-1

22. BeiBoj hopmyisl CTokca. IIK-1

23. OmHOCTOpPOHHHME U JBYCTOpOHHHME moBepxHocTH. Cropona | IIK-1

MIOBEPXHOCTH.

24. OmnpeneneHre MOBEPXHOCTHOTO HHTErpasia 2-ro Tuma. Teopema o | IIK-1

BBIYMCIICHUU.

25. OmpeneneHusi: CKalsApHOE TI0J€, IOBEPXHOCTH ypoBHs (ee | K-

CBOICTBa), mpeaen (QyHKIUM OT 00JIacTH, IPOU3BOJHAS IO 00beMy

(ee pusmueckuii cMpIC).

26. OmnpeneneHre TpagdeHTa ckamsipHoro mois. Teopema o | K-

BbluKcieHuu. ClencTBue.

27. CaoiicTBa rpaJucHTA. TIK-1

28. OmpeneneHre BEKTOPHOTo moJjst. BekropHas nuHus. 3amgada o | K-

HaxOXXJICHUM BEKTOpHOW JsmHMHM. BexrtopHas TpyOka. IloTok

BEKTOPHOTI'O I10J1s1. BEKTOPHBIN MOTOK.

29. JluBepreHuusi BEKTOPHOro TmoJisi. Teopema o BbluuciacHUU. | [IK-1

WNuBapuanTHsiil BUA popmyiasl Octporpaackoro. @u3ndeckuii cMbICi

JMBEPreHnd U Gopmyiibl OCTPOrpazcKoro.

30. OmpeneneHre poTropa  BeKTOpHOro  mojs. Teopema o | [IK-

BbluKcieHuu. CiencTBue.

31. dusuyecKuil CMBICI pOTOpA. IIK-1

32. Omeparop Tamunbrona. J[leiictBusi ¢ Bekrtopom "HaOma'. | K-l

JlnddepeHnnanbHble 0NepaTophl, MOPOKIEHHbIE BEKTOpoM "Habuia".

33. Oo6mas Teopema ["aycca-OcTporpaackoro. TIK-1
TIK-1

34. IlorenumansHoe mosie. TeopemMa O BBIYMCICHUHM TOTEHIMANA.
Kpurepuii noTeHmManbHOCTH MOJIS.




35. Hupkynsuusi BekTopHOTo motisi. VHBapuantHbiil Bug Gopmysier | HK-1
Crokca.

36. ConenoumanpHoe mosie. Kpurepuii cosjeHoumanbHOCTH Mo, | [IK-1
CBoiicTBa COJCHOMTAILHOTO TOJIS.

37. JlamnacoBo moje. OCHOBHAs TeopeMa BEKTOpHOTO aHaimu3a (0e3 | [1K-1
nokazatenberBa). Juddepennmanbable onepani BTOPOro NopsiaKa.

38. OcHoBHO#I u  B3auMmHblii  Oasuchl.  KoBapuantaeie u | K-
KOHTPaBapHAHTHBIC KOOPIMHATHI BEKTOPA.

39. OmpeneneHre KPUBOJMHEHHBIX KOOpPAMHAT B  mpocTpaHctse. | [IK-1
KoopanHaTHbIle THHUM W KOOpAWHATHBIE MOBEPXHOCTH. Teopema o
HAXO0XJACHUHU JIOKAJIbHBIX 6a31MCOB (OCHOBHOT'O U B3aUMHOTO0).

40. OmnpenenieHHe OPTOTOHAIBHBIX KPUBOJMHEHHBIX KoopauHar. | K-l
Kpurepuii oproronampHocTd. InemeHT maiuHbl. KoaddummeHTs!
Jlame.

41. BeiBect  opMysibl B OPTOTOHANBHBIX  KPHBOJIMHEHHBIX | [IK-1
KOOpAMHATAX JUIsl TpaJiueHTa u oneparopa Jlamaca.

42. JluBepreHIus B OPTOrOHAJIBHBIX KPUBOJIMHEHHBIX KoopanHarax. | K-l

43. PoTop B OPTOrOHAJIBHBIX KPUBOJMHEHHBIX KOOPANHATAX. TIK-1

44. NIuddepeHnuanpHpie omnepanuu Teopur 1oy B chepuueckux | [IK-1
KOOPJIMHATAX

45. IuddepeHnnanbHpie ONepaii TEOPUH MOJIs B HUIHHApUYeckux | IK-1
KOOPJIMHATAX.

46. IlpeoOpa3oBaHHsSI OPTOHOPMHUPOBAHHBIX OA3HCOB. TIK-1

47. Omnpenenenne apGUHHOrO OPTOrOHAIBHOTO TeH30pa. [Ipumepsr: | HK-1
BEKTOD, IOBEPXHOCTb.

48. JluHe#HbIA oOmepaTop B  BEKTOPHOM MPOCTpaHCTBe  Kak | IIK-1
ahGUHHBIN OPTOrOHAIBHBIN TEH30D.

49. TeH30pHas CUMBOJIUKA. [K-1
50. IIpeoOpa3zoBaHne KOCOYTOJIBHBIX 0a3HCOB. [K-1
51. Ob6mee ompenenenue TeH3opa. [Ipumeps. TIK-1
52. Metpuueckuil TEH30p. TIK-1

53. Teusopuas anrebpa. Croxenune. YwmHoxenue. Caeprka. | [IK-1
[lepecranoBka unjaexkcoB. CummerpupoBanue. AnprepHanus. [logbem
Y OITyCKaHUE MHJIEKCOB.

5.2.3. Tunossle 3a1aHust A1 OLeHKH cpopmupoBaHHOcTH KomMnereHuuu ITK-1

1. BpuucauTh KpUBOJUHEHHBIH HHTETpall 2-Tr0 TUIIA _f(xz + y2 )dx + (x2 - yz)dy ,
L

rie L — kpuBas, 3aaHHas ypaBHeHnem: y=1—|l-x| (0<x<2).



He npuberas k popmyne OcTporpaackoro, BHIYUCIUTb TIOBEPXHOCTHBIN UHTErpaj 2-ro THUIIA

2 2 2 2
H xdydz + ydzdx + zdxdy , tne S — BHemHsis ctopoHa cheper ¥tV +zo =a.
S

C momotpio hopmyitbl OCTpOTPaCKOTO BHIYUCIUTH TOBEPXHOCTHBIA HHTErPAJT

szdydz + yzdzdx + zzdxdy , T1ie S — BHEIIHSISI CTOpOHA FPaHUILIbI KyOa
S

0<x<a, 0<y<a, 0<z<a.
Boruncnute Maccy M cdepbl, eciii TOBEPXHOCTHAs! INIOTHOCTh B KaX/10H €€ TOUKe paBHa
KBaJpaTy PACCTOSHUS STOW TOUKH JI0 HEKOTOPOH OOJIBIION OKPYKHOCTH CHEPHI.
i ds 2 2 2 2
BrruucanTs moBEpXHOCTHBIN HHTETpaNI 1-r0 THIA H ,rne S—chepa - + y° +z° =R",
n
N4
a r — paccTosiHue OT TOUKU chepbl 10 GPUKCUPOBAHHON TOUYKU P, OTCTOSIIEH OT LIEHTpa
cdepsl Ha paccrosinue [ (I>R).
o 2 2
Haiitu npousBoanyto noss u = In(x™ + y“) B Touke M(x¢,y0) IO HAIIPaBJIEHUIO,

MEPIEeHIUKYJIIPHOMY K JINHUU YPOBHS HOJIS U, IPOXOAAIIEH yepe3 JaHHYI0 TOUuKy M(xo,)0).
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10.

11.

12.

13.

14.

15.

[Tokazate, 4TO HaNPsHKEHHOCTH MOJIst £ (M) ot cuit TaroteHus B Touke M(x,),z),
co3zaBaeMoi Maccou m, cocpenoroueHHor B Touke O(0,0,0), siBasieTcst TpagueHTOM
CKaJISIPHOTO TIOJIA.

B ycranoBHUBIIEMCS TOTOKE HECKUMAEMOM UACATBHOM KUJIKOCTH CKOPOCTh KaxKI0H
YaCTHIIBI HAIIpaBJIeHa K Ha4ally KOOPAUHAT U 10 BEJIMYMHE paBHA 1/ ( » — paguyc-BEeKTOp
YaCTHIhI ). BEIUUCINTE KOTMYECTBO KUIKOCTH, BBRITEKAIONIEH U3 001acTH V 3a €IMHUILY
BPEMECHH.

Hoxazats, uto A(uv) =ulAv+vAu+2(Vu-Vv).

- -

o - 20, .2 ”
Haiitu IAPKYIANNIO BEKTOPHOIO IOJIsL a=—) 1 +X ] + (x + y)k BJI0JIb OKPY>KHOCTHA C,
o 2, .2
IIOJIy4€HHOH MEPECEYCHUEM MINHIPA X~ +)”=x+) MIOCKOCTBIO z=1.
Haiitu BexTopHBIC IMHUY 1TOJIA A = Xi + )j —zk .

f(r)

7

' ABIIACTCA IMOTCHUUAJIBHBIM U

IToxa3aTh, 4TO LIEHTPaIbHOE BEKTOPHOE T0JIe A =

HaWTH €ro MoTEeHIHAAI.

[Ipusnexas popmyny CTokca, BBIYUCIUTD NOTOK poTOpa nojst A = yi +zj + xk 4epe3 4yacTh
2 2 24 . s
noBepxHocTH z- =4(1-x" —y“)", “HakpbIBaroLIeil” HaYaN0 KOOpAUHAT IIocKoCcTU xOy.

W e el L4l )"
Jloka3ats, 4TO [Vx [Vx A] = V(V- A)—V A. Bo uto TpaHcdopmMupyercs JaHHOE
COOTHOILIEHUE B CIIy4yae, €CJIU NoJie A - COJIEHOUJAIBHOE, IOTCHIUAIBHOE?

N 2. 2 ’
Haiitn notok BekropHoro nosit 4 =x"yi —xy j+z(x + yz )k w3 obmnactu V,

OTPAaHWYEHHOUN NOBEPXHOCTAMHU 2+ y2 =2z, z=2.

12



6. YueOHO-MeTOAMYECKOE M HH(POPMALIMOHHOE 00eceYeHue TUCIHILINHbI

a) OCHOBHas JIUTEpaTypa:
1. bymak b.M., ®omun C.B. Kparsueie unrerpanst u psasl. — M.: Hayka, 1965, 1967,
duzmatout, 2002.
2. Kouun H.E. BekTopHoe ucuncienne u Hayana TeH30pHOTo ncuuciaeHus. — M.: Hayka, 1965.

3. Jemunosuu Bb.II. CO0opHMK 3a1a4 U YHNpakHEHUW 10 MaTeMaTH4YeCKOMY aHaimu3y. — M.:
Hayxka, 1972.

0) TOTOJIHUTETbHAS JTUTEPATYPA:
1. Apdxken I'. Marematuueckue meroasl B ¢pusuke. — M.: Atomusaar, 1970.
2. Tonbadaiin N.A. BexTopHslif ananu3 u Teopust noiist. — M.: Hayka, 1968.
3. Pamesckuii [1.K. PumanoBa reomerpust u TeH30pHBIN aHanu3. — M.: Hayka, 1967.
4. Jlxedpdpuc I'., Cupic b. Meroasl MatemaTnueckoit ¢pusuxu. Boimn. 1. — M.: Mup, 1969.

B) mporpaMmmHoe obecrieuenrne u UHTepHeT-pecypchl (B COOTBETCTBUU C COJIEPKAHUEM JUCITUTIIIUHBI)
1. http://www.lib.unn.ru/php/showsel.php?ViewType=2&DB=1
2. http://www.lib.unn.ru/php/searchext.php?Type=2&Action=1
3. http://www.unn.ru/books/met_filessfOVTA.pdf

7. MaTepuajibHO-TeXHUYECKOe olecriedeHne TUCIUNINHBI
[Tomemienus nmpencTaBiIsoT coOol ydeOHble ayJUTOPUH sl MPOBEACHUS YUEOHBIX 3aHATHH,
MPEAYCMOTPEHHBIX MPOTPAMMOM, OCHAIICHHBIC OOOPY/IOBAHMEM U TEXHUYECKHMMHU CpEICTBaAMU
0o0y4eHHs.
[Tomemenus st CaMOCTOSITENIBHOW paOOThl OOYYAIOMIMXCS OCHAIIEHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO TMOJKIOueHUss K cetn "MHTepHer" m olecriedeHbl JOCTYIIOM B
ANEKTPOHHYIO HHPOPMAITMOHHO-00Pa30BaTEIBHYIO CPEY.

[Iporpamma coctaBieHa B cootBeTcTBuu ¢ TpeboBanmsimu OPI'OC BO mo cnenuaibHOCTH
10.05.02 «MlupopmanonHast 6€301acHOCTh TEJIEKOMMYHHKAITMOHHBIX CHCTEM.

ABTOD (BI) A.A. JlyOkoB

3aBenyromuii kKadenpoit «MaTeMaTudecKue
METO/1bl B paaropu3nKe» A.A. JlyOkoB

[IporpaMmma on00peHa Ha 3acelaHUM METOAMYECKOM KOMHUCCHUU Paguo(PU3NYECKOTO
¢akynbrera ot «09» nexadbps 2021 rona, nporokosn Ne 07/21.



