AHHOTANUA PAlSOunﬁ IMPOTI'PAMMBI INCHUTIJIMHBI
TEOPUA ®YHKIHUU JEMCTBUTEJBbHOI'O IEPEMEHHOI'O

1 IIeJ]l/I U 3a/1a91 U3YYCHUA TUCHHUIIJIUHBI

1.1 Ileap ocBOeHMA TUCHUIIIHHBI

Henstmu ocBoeHust AUCHUILTUHBL «Teopust GyHKUUN NEHCTBUTENLHOTO MEPEMEHHOT0Y SBIIS-
I0TCA:

— (popMUPOBAHUE CUCTEMATUYECKUX 3HAHUI O COBPEMEHHBIX METOaX TeOpHH (YHKIIMH, e€ MecTe
Y POJIM B CUCTEME MAaTEMaTHUYECKUX HAYK;

— pacIIMpeHue 1 yriyoieHue MOHATHIA: (PYHKIMS, Mepa, HHTEeTpaJl;

— pa3BuTHE A0OCTPAKTHOTO MBIIUICHUS, MPOCTPAHCTBEHHBIX MPECTABICHUMN, BBIYMCIUTEIILHOM,
AITOPUTMUYECKON KYJIBTYp U 00IIei MaTeMaTH4eCKO! KyJIbTYPBL.

1.2 3apaun AUCHUILIHHBI

N3zydenune mucuuiuinbbl « Teopust GyHKINN NEHCTBUTEIBHOTO IIEPEMEHHOT0)» HAlpaBJieHa Ha
OBJIAJICHUE CIICAYIOIUMHU KOMIICTCHIIUSMHU:

OK-6 c1tocoOHOCTRIO K CAMOOPIaHU3aI[MH U CaMOOOPa30BaHHUIO;

ITK-1 roTOBHOCTBIO pealu30BLIBATh 00pa30BaTEIbHBIC MIPOrPAMMBI 110 YUEOHBIM IPEeIMETaM
B COOTBETCTBHUH C TPEOOBAHUAMHU 00pa30BaTEIbHBIX CTAHIAPTOB;

ITIK-11 roTOBHOCTHIO HCIOIB30BaTh CHCTEMATU3HPOBAHHBIC TCOPETUUCCKUE U MPAKTUICCKUE
3HAHUS JUIS TOCTAHOBKH U PELICHUS MCCIIEA0BaTEIbCKUX 3a/1a4 B 00JIACTH 00pa30BaHHUS.

B cooTBeTcTBHE C 3TUM CTaBATCS CICAYIOIINE 3a]a91 JUCIIUILTAHBI:

— cTUMYyJIUpoBaHue (HOPMUPOBaHMS OOIICKYIBTYPHBIX KOMIICTCHIIMN OakajiaBpa 4depes pas-
BUTHE KYJIBTYPHl MBIIIUICHUS B ACIICKTE NMPUMCHCHHS Ha MPAKTHKE COBPEMEHHBIX METOOB TEOPUHU
byHKIM;

— pacIIUpeHHe CUCTEMATH3UPOBAHHBIX 3HAHWU B OOJACTH MAaTEMaTHUKH IS OOCCIICUCHUS
BO3MOXKHOCTH HCIIOJIb30BaTh 3HAHUE COBPEMEHHBIX MPOOJIEM HAyKH M OOpa30BaHUS MPU PEIICHUH
00pa30BaTebHBIX U MPOPECCHOHATBHBIX 3a/1a4;

— obecrieyeHre yCIOBHM Ui aKTUBU3AIMU TIO3HABATENBHOW JESATENbHOCTU CTYACHTOB U
(GbopMUPOBAaHHE Y HUX ONBITA UCTIOIL30BAHUS METOJIOB TCOPUH (DYHKITHI B XOJE PEIICHUS TTPAKTHYC-
CKHX 3aJla4d U CTUMYJTUPOBAHUE HCCIIEI0BATENbCKON AEITETbHOCTH CTYIEHTOB B MPOIIECCE OCBOCHUS
IACIIATUINHEL

1.3 MecTo AMCUMILVIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POIrPaMMbl

JucuuruinHa «Teopus GyHKIMNA NeCTBUTENBHOTO NEPEMEHHOT0» OTHOCUTCS K BApMaTUBHON
yacTu npodeccuoHaIbHOro 1ukia. s ocBoeHus: qucuuiuinibl «Teopus QyHKIMM AeCTBUTEIbHO-
ro MEePEeMEHHOr0» HMCIOJIb3YIOTCS 3HAHUS, YMEHUs, HaBBIKU, CIIOCOOBI JEATEIbHOCTH U YCTaHOBKH,
MOJIyY€HHBbIE U COPMUPOBAHHBIE B XOJ€ M3YYEHHUs CIEAYIOIUX AUCHUIUIMH: «MaTeMaTHuecKHuii
aHanmu3», «Anredpay, «I'eomeTpus».

OcBoeHME JaHHOW TUCIUIUIMHBI SIBISETCS OCHOBOM JJISi MOCIHEAYIOUIEr0 U3yUeHUsl yUeOHBIX
JucuuIuive: «Teopust QyHKIMA KOMIUIEKCHOTO TIepeMEeHHOro», «JuddepeHnmanbablie ypaBHEHU,
«MaremaTuueckasi JOTHKa», a TakKe KypCOB IO BBIOOPY CTYIEHTOB, COAEpKaHHE KOTOPBIX CBSI3aHO
C TOTOBHOCTBIO CTYACHTA YIJIyOMTb CBOM 3HaHMS B 00JACTH COBPEMEHHOM TeOopuH (YHKUMU Jeil-
CTBHUTEIIBHOT'O U KOMIJIEKCHOT'O IIEPEMEHHBIX.

1.4 IlepeyeHb MUIAHUPYEMBIX Pe3y/JIbTATOB 00YYEeHUS MO JMCUUIIIMHE, COOTHECEHHBIX C
IUIAHMPYEMBIMH Pe3yJIbTATAMM OCBOCHMS 00pa30BaTe/IbHOM IPOrpaMMblI

N3yuenne nanHo# yueOHOM MUCIUILTMHBI HATIPABJICHO HA OBJIAJICHHUE CIICTYIOITUMHU
KOMIIETCHIIUSIMHU:



OK-6 crtocoGHOCTBIO K CAMOOPraHU3aIMK U CaMO0Opa30BaHUIO;
IT1K-1 roTOBHOCTBIO peaM30BBIBaTh 00pa30BaTEIbHBIC POTPAMMBI 110 YY€OHBIM MpEAMETaM
B COOTBCTCTBHUHU C Tpe6OBaHI/ISIMI/I 06pa30BaT€JIBHBIX CTaHI[apTOB;
[1K-11 roTOBHOCTBIO UCIIOJIB30BaTh CHCTEMATU3UPOBAHHBIC TEOPETUYCCKUE U MPAKTUYCCKHE
3HAHUS JIJIs TOCTAHOBKH U PELICHHUs UCCIIeIOBATEIbCKUX 3a7a4 B 00J1aCTH 00pa30BaHUs.

n B pe3ynbrarte u3ydenus yueOHOM JUCUUIUIMHBL 00Y-
HACKE ) Conepxanne xome- YAIOIMECS AOJIKHEI
Ne | xomme- R
TeHIMH (UK €€ 9acTh)
TCHIMH 3HATH yMeTh BJIAJETH
1 OK-6 | —crmocoOHOCTBIO K Ca- | — OCHOBHBIC — IPaBUJILHO — OCHOBHBIMH
MOOpraHM3allud M ca- | IOHATUS U Teo- | (OPMYIMPOBAThH | MOJOKEHUAMHU
MOOOPa30BAHUIO pEMBL: TEOpPHUM | U pelllaTh 3a/a- | KIACCUYECKUX
MHOXECTB, 4y (B TOM YHCIIE | pa3[ieioB  Teo-
TEOpUHU Neil- | PUKJIaJHbIE) pun  HyHKIMN
CTBUTEJIBHOIO | CpPEACTBaMHU JeHCTBUTENBHO-
4yclia, TEOPUH | QYHKIMOHAIb- | IO IEPEMEHHOTO
Mepbl  TEOPHUHU | HOTO aHAJIW3a U
unterpasiia Jle- | reopun  QyHk-
Oera 105071
2 IIK-1 | —rOoTOBHOCTBIO pe€alu- | — OCHOBHbBIE —TOYHO M Ja- | — 6a30BBIMU
30BBIBaTH ~ 00pa3zoBa- | ¢akTel  (GYyHK- | KOHUYHO  pac- | HISSIMH U METO-
TeJbHbIE HPOTrPaMMbl | IUOHAIBHOTO CKa3blBaTh WM | JaMH  TEOPHH
Mo y4eOHBIM TMpeaMe- | aHaIu3a; ONHKCHIBATh pe- | QyHKIUH Jeid-
TaM B COOTBETCTBUM C | — OCHOBHBIE HIEHWEe  3ajay, | CTBUTEJILHOTO
TpeOoBaHUSAMU  00pa- | QYHKIMOHAB- | JOKA3aTeIbCTBO | IIEPEMEHHOTO;
30BaTeNbHBIX CTAaHAAp- | Hble CTPYKTYpHI | TEOPEM, CBOM- | — CUCTEMON OcC-
TOB (mpocTpaHCTBa) | CTBa  paccMaT- | HOBHbIX — Mare-
MaremaThye- pHBAaEMbIX Ma- | MaTUYECKHUX
CKOTO aHajlu3a | TEMAaTUYECKUX | CTPYKTYp M aK-
00BEKTOB CHOMATUYECKUM
METOJOM
3 [1K-11 | — roTOBHOCTbIO UC- | — OCHOBHBIE HUC- | — UCIIOJIB3YS — OCHOBHBIMH
M0JIb30BaTh  CUCTEMa- | CJe0BaTellb- MOJIy4YEHHBIE HOHSITUSIMU
TU3UPOBaHHBIE TEOpE- | CKME€  METOABI | 3HAaHUA, INPOBO- | HIKOJBHOTO
TUYECKUE M MpakThye- | QyHKUMOHAb- | AUTHh HCCIEAO- | Kypca MaTema-
CKHME€ 3HaHUs JI1 IIO- | HOTO aHalu3a W | BaHWs, CBsI3aH- | TUKH,  CBSI3aH-
CTAaHOBKM M pEIIECHUs | TEOPUH (YHK- | HBIE C OCHOB- | HBIMU C TEOpH-
HCCJICJOBATEILCKUX Uil  JEUCTBU- | HBIMH IIOHSTH- | €U byHKIII
3aj1a4 B obsiactu oOpa- | TENBHOTO  Ie- | sIMU Kypca JEHCTBUTENBHO-
30BaHUs PEMEHHOTO r'o NEPEMEHHOTO
(mpodunbHbII
YPOBEHB)




2 CTpyKTypa " coep:KaHue TUCHUILIHHBI

2.1 Pacnpenesienne TPyA0€MKOCTH JUCUMILIUHBI 110 BUIAM PadoT

OO6mmast Tpy10€MKOCTh AUCITUIUTMHBI cocTaBiisgeT 4 3a4€THbIX en. (144 vaca), ux pacnpenene-
HUE 10 BUJaM paboT MPECTaBICHO B Ta0JIUIIE

Bcero CemecTpsl
Bun yuebHoi paboTbl
9acoB 5
KonrakTHasi pa6oTa 54,3 54,3
AyIuTOpHBIE 3aHATHS 50 50
3aHsATUA JEKIIMOHHOIO TUIIA 26 26
3aHATHS CEMUHAPCKOTO TUTA (CEMUHAPBI, MPAKTHUECKHUE 3aHSATHS) 24 24
JlaGopaTopHbIe 3aHATHUS - -
WNuas konTakTHas paboTta 4.3 4.3
KoHTpoJsib caMOoCTOSATENHHOM pabOThI 4 4
[TpomesxyTouHas arrectanus 0,3 0,3
CamocrosiTesibHas padora 54 54
KypcoBoe npoektupoBanue (KypcoBas pabora) - -
ITpopaboTka yueOHOro (TEOPETUIECKOro) MaTepuaa 34 34
IToaroroBka K TeKyIemy KOHTPOJIIO 20 20
KoHTpoJb 35,7 35,7
IToaroroBka K 9K3aMeHy 35,7 35,7
yac. 144 144
Obmas Tpynoemiocts 3a4€eTHBIX /1. 4 4

2.2 CTpyKTypa AUCUUIJINHBI

Pacnpenenenue Tpy10€MKOCTH 10 pa3ziesiaM JUCHUTUIMHBI IPUBEICHO B TAOIHUIIE.

KosmuecTBo yacoB
Bueaynu-
Ne HanmenoBanue pa3nenos Bcero AymuTopHas TOpP}IIafl
pabora
pabota
JIK | 113 | JIP CP
1 DJIeMeHTbI TEOPHH MHOKECTB
1.1 | MomHOCTE MHOKECTBA 18 4 4 - 10
1.2 | Merpuyeckue mpoCTpaHCTBA 22 6 6 - 10
1.3 | OTKpBITBIE ¥ 3aMKHYTbIE MHOKECTBA Ha NPSIMON 12 2 2 - 8
2 HNurerpan Jle6era. Paabt dypnbe
2.1 | Mepa JleGera 12 4 2 - 6
2.2 | VI3smepumble QyHKIUU 8 2 - - 6
2.3 | Unrerpan JleGera 14 4 4 - 6
2.4 | Psanp1 Odypee 18 4 6 - 8
HToro mo nucuuInHe 104 26 | 24 - 54

[Tpumeuanue: JIK — nekuun, [13 — npakTrdeckue 3anatus / cemuHapsl, JIP — maboparopHeie 3aHsATHS,
KCP — xoHTpONH camocrositenpHOM padboTel, CP — camocTositenpHas padora, UKP — nHas koHTaKT-
Has paborTa.



2.3 Coneprxanue pa3aejaoB IMCHUTITHHBI

2.3.1 3aHATHA JEeKIIUOHHOI0 TUIIA

HaunmenoBanue
pazzaena

Coneprkanue pasnuena

®opmMma Tekyuie-
IO KOHTPOJIA

J1eMeHThI TCOPUH MHOKECTB

11

MorHocTs MHOXKE-
CTBa

DKBHUBAJICHTHBIE MHOKECTBA. MOIITHOCTh MHO>KECTBA.
CuetHble MHOeCTBA. CUETHOCTh MHOXECTBA PAIHO-
HAIBHBIX U anredpandeckux ymucen. HecueTHOCTh
MHO’KECTBA JIEUCTBUTEIbHBIX Uncel. KOHTHHYYMBL.
Teopema Kanrtopa- bepuureitna. CpaBHeHHE MOIITHO-
creid. bynean muoxecTBa. bynean MHOXecTBa HaTy-
paIbHBIX YKCell. [ MIEPKOHTHUHYYMBI.

KT

1.2

Mertpuueckue npo-
CTpaHCTBa

Onpenenenye u NpUMepbl METPUYECKUX MIPO-
crpancTB. HopMupoBaHHbIE IpOCTpaHCTBA. EBKIMI0-
BbI IPOCTPaHCTBAa. BHYTPEHHOCTD, 3aMBbIKaHUE U Ipa-
HULA MHOXeCTBa. OTKPBITHIE U 3aMKHYTbIE MHOXe€-
cTBa. Cxomsimuecs MocieA0BaTeIbHOCTH, IPEACI U
HenpepbeIBHOCTD. CBA3HOCTSL. [lonHble MeTpHUYeCKue
npoctpancTBa. [IpHHIATT CKUMAOIINX 0TOOpasKeHUH.
KomnakTHbele MeTprueckue mpocrpancTsa. CBolicTBa
KOMITAKTOB.

K, T

1.3

OTKpBbITHIE U 3a-
MKHYTBIE MHO>KECTBA
Ha NpSAMOit

CrpoeHHE OTKPBITBIX U 3aMKHYTBIX MHOKECTB Ha
npstMoi. MOITHOCTE OTKPBITBIX MHOKECTB. CoBep-
LICHHbIE MHOXECTBA Ha IPAMONU. MOIIIHOCTb OTKPBHI-
TBIX U 3aMKHYTBIX MHOECTB Ha IIPSIMOM.

HNurterpan Jledera. Psaabl @ypbe

2.1

Mepa JleGera

JlnnHa sneMeHTapHbIX MHOKECTB. CueTHast aJJuTHB-
HOCTb JJIMHBI 3JIEMEHTAPHBIX MHOKECTB. BHEIIHSI
Mmepa Jlebera. Buyrpennsst mepa Jlebera. CpaBHeHHe
BHEUIHUX U BHYTpeHHUX Mep JleOera u XKopana.
MmuoxecTtBa usmepumsle o Jlebery. CBoiicTBa n3me-
pUMBIX MHOXeCTB. CueTHas aJJITUBHOCTb U HETpe-
pbIBHOCTB Mephl JleGera. U3MeprMOCTb OTKPBITHIX,
3aMKHYTBIX U OOPEIEeBCKUX MHOMKECTB.

2.2

N3mepumsble QyHK-
1012031

Onpenenenue nzmepumoit pynkuuu. CBoicTBa U3Me-
PUMBIX (YHKIIHH.

2.3

Wnterpan JleGera

Onpenenenue unrerpana Jlebera. MHTerpupyeMoctsb
U3MepUMoOi orpaHnueHHoN pyHkunu. CBONCTBa UH-
terpaina Jlebera ot orpanndeHHbIX QyHKIU. Cpas-
HeHue unrerpaigoB Pumana u JleGera. nterpan Jle-
Oera ot HeorpaHnueHHON GyHKIMU. CBONWCTBA UHTE-
rpaina Jlebera.

2.4

Psanpr @ypre

IIpocTpanctBa L1 u Lo. OpTOroHaiabHbIE CHCTEMBI B
eBKJIMIOBBIX IPOCTPaHCTBaX. TpUrOHOMETpHYECKast
cucrema Lo[-7, ). Psapt @ypbe B €BKINIOBOM MPO-

4




crpancTBe. Tpuronomerpuueckuii pax @ypee. Mure-
rpan dupuxie. Paznoxenue ¢pyHkuii B psag Oypre.

[Tpumeuanue: YII — yctHbIl (MucbMeHHBIN) onpoc, T — rectupoBanue, K — kommokBuym; [P — npak-
THYEeCKas pabora.

2.3.2 3aHATHSA CEMHHAPCKOI0 THIIA

HanmeHnoBanue dopma Tekyuie-
No Coneprxanue pasjiena p ym
paszena 0 KOHTPOJISI
1 DIIEMEHTBI TEOPUU MHOXKECTB
1.1 |MowHOCTE MHOKE- | DKBUBAJIEHTHBIE MHOKEeCTBA. MOIIIHOCTh MHOKECTBA. VII, T, ITP
CTBa Cuetnble MHO)ecTBa. KonTHYyMBI. CpaBHEHKE
MourHocTel. bynean MmHoxecTBa. [ MIEpKOHTUHYY-
MBI.
1.2 |Metpuueckue nipo- |[Ipumepsl MmeTpuueckux npoctpancts. Hopmupoan- VIL, T, ITP
CTpaHCTBa HBIE MPOCTPAHCTBA. EBKIIMI0BBI MPOCTPAHCTBA.

BHyTpeHHOCTB, 3aMBIKaHHE U IPAHULIA MHOKECTBA.
OTKpBITHIE U 3aMKHYTbIE MHOXKECTBA. [loHBIE MET-
pudeckue npocrpancTaa. [IpuHIMN CKUMArOMKUX

OTOOpaKeHUH.
1.3 |OTkpBITHIC U 3a- CtpoeHue OTKPBITHIX U 3aMKHYTBIX MHOKECTB Ha VIL T, I1P
MKHYTBIE MHOKECTBA |IpsAIMON. COBEPILIEHHBIE MHOXKECTBA HA IPSAMOM.
Ha IIPsAMON
2 Wurerpan Jlebera. Psapr dypobe
2.1 |Mepa JleGera JlnuHa seMeHTapHbIX MHOXKECTB. BHemnHss mepa VII, T, ITP
Jlebera. Buyrpennsist mepa Jlebera. MHoxecTBa u3-
Mepumsble 1o JleGery. CBoiicTBa U3MEPUMBIX MHO-
&KecTB. I3MepuMoCTh OTKPBITHIX, 3aMKHYTBIX U Oope-
JIEBCKUX MHOYKECTB.
2.2 |3mepumbie pyHk- | Kpurepwuii nuaMepuMocT 1eHCTBUTEIBHON (DYHKITHH. VIL T, ITP
805071 [Tpumepbl U3MEPUMBIX (DYHKIIUH.

2.3 |HMurerpan Jlebera HHTErprpyeMOCTh H3MEPUMON OrpaHHYECHHON QyHK- VII, T, TIP
un. CpaBHeHue uHterpainos Pumana u Jle6era. Un-
terpan Jlebera ot HeorpaHnyeHHON (QyHKIUU. Bbi-
yucieHue uarerpana Jlebera.

2.4 |Psanpr @ypobe OpToroHanbHble CUCTEMBI B €BKJIMI0BBIX ITPOCTPAH- VIL T, I1P
crBax. Tpuronomerpuueckas cucrema Lo[-wt, w]. Tpu-
roHometpuyeckuit psan Oypoe. Paznoxenne GpyHkunii
B TPUTOHOMETpUUYECKUH psal Dypsbe.

2.3.3 JlaGopaTopHble 3aHATHUS
JlaBopatopHble 3aHATHS HE IPETYCMOTPEHBI YUEOHBIM IJIAHOM.
2.3.4 IIpumepHasi TeMaTHKA KyPCOBBIX padoT

KypcoBbie paboTbl He IPeIyCMOTPEHBI YU€OHBIM IIJIAHOM.




2.4 TlepeyeHb yueOHO-METOAUYECKOT0 00ecneYeHHs IJIsi CAMOCTOATEIbHOM padoThI

oﬁyqamumxca o AMCIMIIINHE

Bun CP

[lepeueHs yueOHO-METOANYECKOTO 00ECTICUCHUS TUCITUTUINHBI 10
BBITTOJIHEHUIO CAMOCTOSITEIBHOM paboThI

IlogroroBka K mHpaKkTH-
YECKUM (CEMHHApPCKHUM)
3aHATUSAM

1. umkwH, A. b. Bynessr anre6psl. Mepsi XKopnana u JleGera:
yueOHoe mocoOue sl CTYJCHTOB BBICIINX y4YEOHBIX 3aBEICHU,
o0yJaroluxcsi M0 €CTeCTBEHHO-MaTeMaTHUYEeCKUM MpOoduiIsiM Tie-
naroruyeckoro oopaszosanus / A. b. lllumkun. — CnaBsHCK-Ha-
Ky6anu: ®dumman Kybanckoro roc. yH-ta B T. CraBsiHCKe-Ha-
Kyb6anu, 2017. — 64 c.

2. Cmomnun, 1O. H. Beenenue B Teoputo GyHKIMI 1€HCTBUTEIb-
HOM TmepeMeHHON [DNeKTpOHHBIN pecypc]: ydel. mocobue —
OnekTpoH. gaH. — MockBa: ®JIMHTA, 2012. — 516 c. — Pexxum
nocryma: https://e.lanbook.com/book/20242

3. Hamunrep, B. A. Teopust GyHKIUMN ACHCTBUTEIBHOTO TEpe-
MEHHOTO : YYEOHMK W TPAKTUKyM JJis aKaJeMHYEeCKOro Oaka-
naBpuara / B. A. danunrep, C. [I. CUMOHXEHKOB. — 2-€ W3],
nepepad. u gon. — M. : U3parenscrBo HOpaiit, 2016. — 242 c.
— (Cepus : Yausepcutetsl Poccun). — ISBN 978-5-9916-8999-
1. — Pexum pocryma : www.biblio-online.ru/book/7B6B24B2-
DE5A-4A64-AEAD-73C22841B340

4. Harancon, W.II. Teopust ¢pyHKIMI BElIECTBEHHOW NEpPEMEH-
HOM [DnekTpoHHBIH pecypc]: yued. — DaekTpoH. naH. — CaHKT-
[lerepOypr: Jlanb, 2008. — 560 c. — Pexum pgocryna:
https://e.lanbook.com/book/284

IloaroroBka K KOJUIO-
KBUyMam

1. Mlumkun, A. b. Bynessl anreOpsl. Mepol XKopaana u JleGera:
yueOHoe mocoOue Al CTYACHTOB BBICHIMX Y4€OHBIX 3aBEJICHHIH,
00y4aroImuXxcs M0 €CTeCTBEHHO-MAaTEMATUYECKUM MPO(UIIsIM T1e-
narorudeckoro oopazosanus / A. b. Iumkua. — CnaBsHCK-Ha-
Ky6auu: ®unuan Kybanckoro roc. yH-ta B r. CnaBsHCKe-Ha-
Ky06anu, 2017. — 64 c.

IToaroroBka k TeCTUpO-
BaHUIO (TEKyIleH aTTe-
CTallUN)

1. lIumxkun, A. b. byness! anre6psl. Meprl XKopnana u JleGera:
ydeOHOe 1MocoOue /Uisi CTY/IEHTOB BBICIIMX YYEOHBIX 3aBEIECHUN,
o0yyJaroImuxcs 1Mo €CTeCTBEHHO-MAaTeMaTHYeCKUM MpOo(UiIsIM 1e-
narorudyeckoro oopaszoBanusi / A. b. llumkun. — CnaBsiHCK-Ha-
Ky6anu: ®umman Kybanckoro roc. yH-ta B r. CiaBsiHCKe-Ha-
Ky6anu, 2017. — 64 c.

2. Jlanunrep, B. A. Teopust QpyHkuuii neicTBUTeNnsHOrO mepe-
MEHHOr0 : Y4eOHUK M HPAKTHUKYyM JUIsl aKaJeMH4YecKoro Oaka-
naBpuata / B. A. lanunrep, C. /I. CuMOHXeHKOB. — 2-€ u3[.,
nepepad. u gon. — M. : U3parensctBo HOpaiit, 2016. — 242 c.
— (Cepus : Yuusepcuretsl Poccun). — ISBN 978-5-9916-8999-
1. — Pexxum nmoctyna : www.biblio-online.ru/book/7B6B24B2-
DESA-4A64-AEAD-73C22841B340

3. Harancon, W.I1. Teopust pyHKIIMI BEIIECTBEHHON MEpeMeH-
HOU [DnekTpoHHBIH pecypc]: yued. — DnexTpoH. naH. — CaHKT-
[lerepOypr: Jlanp, 2008. — 560 c. — Pexum pgocrymna:
https://e.lanbook.com/book/284




Y4eOHO-MeTOoINYeCKHe MaTepHalibl ISl CAMOCTOSTENIbHONW paboThl 00yJaromuxcs U3 4ucia
MHBAJIM/IOB U JIMII C OTPaHUYEHHBIMU BO3MOKHOCTAMU 310poBbs (OB3) npenocrassiores B hopmax,
Q/IaTITUPOBAHHBIX K OTPaHUYEHUSIM HUX 3/I0POBbS U BOCTIPHUATUS HHPOPMALIH:

JUISL JIUIL C HApYIICHUSAMH 3pCHUS:

— B Ie4aTHOM (hopMe YBEITMUYCHHBIM HIPUDTOM,
— B (hopMe PIIEKTPOHHOTO TOKYMEHTA,
JUISL JIAL C HApYIIECHUSIMH CITyXa:
— B IIe4aTHOM (opme,
— B (pOopMe AIIEKTPOHHOTO IOKYMEHTA.
IS JIUIL C HapYIICHUSIMH OTIOPHO-/IBUTATENIFHOTO amniapara:
— B miedaTHoi opme,
— B (hopMe PIIEKTPOHHOTO TIOKYMEHTA,

JlaHHBIN TIEpPEeYeHb MOXKET OBITH JOTOJHEH U KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHH-

TeHTa 00yYaroIXCsl.

3 OOpa3oBare/ibHbIC TEXHOJIOTHH

C uenpio GopMHUpOBaHHS M Pa3BUTHS MPOPECCHOHANTBHBIX HABBIKOB 00YYAIOIIUXCS, B COOT-
BercTBUU ¢ TpeboBanusaMu ®I'OC BO no HampaBlieHUIO MOATOTOBKH, Ul pean3alus KOMIIETEHT-
HOCTHOTO TOJXO0/a IMporpaMMa MpeayCMaTpUBAeT HIMPOKOE HCIIOJIB30BaHHE B YU4eOHOM Ipolecce
cnenyromux GopM yueOHON paboThI:

— akTUBHBIE (DOPMBI (JIEKLIMS, BBOJHAS JIEKIHMs, 0030pHAs JICKIHUs, 3aKITFOUNTENbHAs JICKITHS,
Ipe3eHTaLHs);

— UHTEPaKTUBHBIC (OpPMBI (TMPAKTHUECKOE 3aHATHE, CEMHHAP, KOMIBIOTEPHAs CHUMYJISAIHS,
KOJUIOKBUYM);

— BHEAyIUTOPHBIE (JOPMBI (KOHCYIbTALNS, IPAKTHKYM, CAMOCTOSATENNbHAs paboTa, MOArOTOB-
Ka pedepara, HalMCaHUE KypCcOBOi paboThI);

— (opMBI KOHTPOJIS 3HAHHH (TPYIIIOBOW ONPOC, KOHTPOJIbHAS paboTa, mpakThyeckast padora,
TECTUPOBAHUE, KOJUIOKBHYM, 3a4€T, IK3aMEH).

3.1 O6pa3oBaTesibHbIEe TEXHOJIOTHH NP NPOBeAeHUN JIeKIHii

Jlekuus — oiHa U3 OCHOBHBIX (pOPM OpraHM3alnuy yueOHOro mpolecca, IpecTaBisioIas co-
00l yCTHOE, MOHOJIOIMYECKOE€, CUCTEMAaTHYECKOE, MOCIIEA0BATENIbHOE U3JI0KEHUE IPErnoaBaTeaeM
yuebHoro matepuana. OHa npeiecTByeT BceM JpyruM (opMam opraHu3anuu yueOHOro mpoiecca,
MO3BOJISIET ONEPATHBHO aKTyaJU3UpOBaTh y4ueOHBIH MaTepuan JUCHUIUIMHBL J[1s MOBbIMIEHUS (-
(EeKTUBHOCTH JIEKIMH 11eJ1IeCO00pa3HO BOCIIOIB30BaThCs CIECAYIOUIMMU PEKOMEHIAUSMHU:

— YETKO M SICHO CTPYKTYpHUPOBATh 3aHSITHE;

— PaLMOHAIIBHO A03UPOBATh MATEPUAIl B KAXKIOM U3 Pa3JIEioB;

— UCIOJIb30BaTh MPOCTOM, TOCTYIHBIN S3bIK, 00pa3HyI0 pedb ¢ IPUMEpPaMU U CPaBHEHUSIMU;

— OTKa3aThCsl, HACKOJIBKO 9TO BO3MOXHO, OT HHOCTPAHHBIX CIIOB;

— UCIIOJIb30BaTh HATJISIIHBIE TOCOOUS, CXEMBI, TAOIUIIbI, MOJIETH, TPAQUKY U T. I1.;

— IPUMEHATh PUTOPUYECKUE U YTOYHSAIOIINE IOHUMAaHNUE MaTepuaa BOIPOCHI;

— o0palaThCsi K TEXHUYECKUM CpeACTBaM 00yUYEeHMUSI.

Busl npumensieMbIx o0pa3zoBa- Kox.
Ne Tema o
TEJIbHBIX TEXHOJIOTUN qac
1 DJIeMEHTHI TEOPUU MHOKECTB




avINOBHU3VaJIbHAs TEXHOJIOTHUS, De-
MIPOIVKTHBHAS TEXHOJIOTHS, JICKIIHH

1.1 |MouHoCTs MHOXKECTBA DOIIVK 11 4*
¢ MPOOIEMHBIM U3II0KEHUEM, HC-
MOJIb30BaHKE CPEACTB MYyJIbTHMEINA
ayJMOBU3yaIbHAsI TEXHOJIOTHS, pe-

1.2 |Metpuueckue MpoCcTpaHCTBA YA y P 6
NPOJAYKTHBHAS TEXHOJIOTHUS

13 OTKpBITHIE U 3aMKHYThIE MHOXXECTBA Ha|avIMOBU3VallbHAsl TEXHOJIOTHS, pe- 2

"~ | mpsAMoi IPOJAYKTHBHAS TEXHOJIOTHUS
2 Wurerpan Jlebera. Psaasr @ypne
avIMOBU3VaJIbHAsI TEXHOJIOTHS, pe-

2.1 |Mepa JleGera va M P 4
IPOJYKTHBHAS TEXHOJIOTHUS
avIMOBU3VaJIbHAsI TEXHOJIOTHS, pe-

2.2 |3mepumpble GyHKIIMH va M P 2
IPOJYKTHBHAS TEXHOJIOTHUS
ayaAMOBU3VaJbHAsI TEXHOJIOTHS, pe-

2.3 |Hurerpan JleGera VA M - P 4
MPOYKTHBHAS TEXHOJIOTHS
avAMOBU3VaJIbHAsI TEXHOJIOTHS, pe-

2.4 |Psagp1 dypre VA M - P 4
POAYKTUBHAS TEXHOJIOTHS

Wroro mo xypcy| 26
B TOM YHCJIC HHTEPAKTHBHOE 00ydeHue™ 4

3.2 O0pa3oBaTesibHbIEe TEXHOJOTHH NPH NMPOBeAeHUN MPAKTHYECKHUX 3aHATHI

PHIIOCH B JIEKIIHH.

[IpakTnueckoe (ceMHHApCKOE) 3aHSATHE — OCHOBHAs MHTEpPaKTUBHAs (hopma opraHu3alvu
y4eOHOTO Tpolecca, JOTOIHSIIOMAsS TEOPETHUECKUI KypC WM JIGKIMOHHYIO YacTh y4eOHOW JHcIu-
IUTMHBI U IPU3BAaHHAS MIOMOYb O0YYarOIIMMCS OCBOUTHCS B «IIPOCTPAHCTBEY MUCIUILUIMHBI; CAMOCTO-
ATEJIbHO ONEPUPOBATh TEOPETUUYECKUMU 3HAHUSIMHU Ha KOHKPETHOM yueOHOM Marepuane. [l mpax-
TUYECKOTO 3aHATHS B KaUeCTBE TeMbI BHIOMpAETCs OOBIYHO Takas yueOHas 3a/aya, KoTopas Mpearno-
JaraeT He CYUIECTBEHHbIE IBPUCTUYECKUE M AHAJUTUYECKHE HAINPSIKEHUs] U MPOJBUKEHHS, a IO-
TpeOHOCTH 00yUaIOIIErocs: «IOTPOraTh» MaTepua, OMO3HATh B KOHKPETHOM TO o0Iee, 0 4eM T'oBO-

Bup! npumensieMbIx 00pazoBa- Kox.
Ne Tema o
TEJNBHBIX TEXHOJIOTHI qac
1 DJeMEeHTHI TEOPUU MHOXKECTB
aboTa B MaJIbIX TPYIIax, CEMUHa-
1.1 |MoOIHOCTE MHOYKECTBA p TpyInIax, 4
pHI B hopme quckyccuii
paboTa B MaJIbIX TPyIIax, CEMUHa-
1.2 | Metpuueckre IpoCTpaHCTBA pBI B GOpMe TUCKYCCHIA, UCTIONTH30- 6*
BaHUE CPEJICTB MYJIbTUMEINA
13 OTKpBITBIE U 3aMKHYTble MHOKECTBa Ha|paboTa B MaJIbIX TpyIIax, CEMUHa- 2
| mpsamoit pbI B popme AucKyccuit
2 Wuterpan Jlebera. Psnbt dypoe
a0oTa B MaJIbIX IPyIMIax, CEMUHA-
2.1 |Mepa Jlebera p pymax, 2
pBI B pOpMeE TUCKYCCHI
2.2 |3mepumsble GyHKIMU - -
paboTa B MaJIbIX TPYIIax, CEeMUHa-
2.3 |Huterpan Jlebera pBI B GOpME TUCKYCCHM, UCTIONH30- 4*
BaHUE CPEJICTB MYJIbTUMEINA




2.4 |Psime Dypoe paboTa B MaJIbIX TpyIIax, CeMHHa- 6
pBI B GOpME TUCKYCCHIA
Utoro mo xypcy| 24
B TOM YHCIJIe UHTEpaKTHUBHOE 00yuenue* | 10
4 OHCHO‘IHLIC cpeacrea Vi TEKYIIECTIr0 KOHTPOJA YCII€EBAEMOCTH U
l'[pOMe)KyTO‘IHOﬁ aTrecranuu.
4.1 ®oH O1IEHOYHBIX CPEACTB JIsl MPOBeIeHUs TEKYIero KOHTPOJIs
4.1.1 PeiiTuHroBasi CHCTeMA OLIEHKHU TeKYIIeil yCIeBaeMOCTH CTY1eHTOB
HanmenoBanue MakcumanbHOE
Ne Buns! oneHmBaeMbIX paboT
pa3zena KOJI-BO 0aJIoB
[IpaxTrdeckas padora 10
) IIEMEHTBI TEOPHH MHO- Y CTHBIH (MUCEMEHHBIH) OTIPOC 3
KeCTB AxTuBHas paboTa Ha 3aHATHAX 2
IIepBblii KOMIOKBUYM 15
[paktnyeckas padbora 10
) Unrerpan Jle6era. Psbi Y CTHBIN (MMCEMEHHBIH) OIIpoc 3
Dypse AxTuBHas paboTa Ha 3aHATHIX 2
Bropoii komIokBHyM 15
3 Texymas arrectauus no KommprotepHOe TecTHpoBaHUE 40
BCEM pasaciiaM
BCEI'O 100
4.1.2 TlpumepHbIe BONPOCHI 1JIsl YCTHOI'O ONPOca
1. DxBuBajeHTHBIE MHOXECTBA. MOIIIHOCTh MHOXKECTBA (1aTh OMpeeIeHus).
2. CYeTHOCTh MHOXKECTBA PAIIMOHAIBHBIX YUCEI (JIOKa3aTh).
3. HecueTtHocTh MHOXECTBA IEHCTBUTEIBHBIX YUCEN (JI0KA3aTh).
4. Teopema Kanropa-bepniureiina (chopmynrpoBaTh).
5. CpaBHeHHE MOIIHOCTEH (1aTh OMpeeNeHue).
6. Bynean MHOXecTBa (1aTh ONpe/ICIICHNE U JIOKa3aTh OCHOBHYIO TEOPEMY).
7. Omnpenenenue uHterpana Jlebera (Ui OrpaHUYEHHBIX QYHKIIHUI).
8. IIpoctpanctBo L1 (ompenenenne u cBOiCTBA).
9. IIpoctpanctBo L2 (ompeneneHue u cBoiicTBa).
10. TpuronomeTpuueckas cuctema (orpeaesieHue ¥ OPTOrOHATBHOCTE ).
11. Panet dypbe B €BKIMIOBOM MIPOCTPAHCTBE (OIMpeieTICHHE).

4.1.3 llpumepHbIe TECTOBbIE 3aJaHUS /1JIs1 TEKYIIeil aTTecTaAlluU

1. DKBUBAJICHTHBI JIN MHOXECTBA BCEX IIETIBIX YHCETI, BCEX HEUETHBIX IEIBIX YHCEI U BCEX HATY-
palbHBIX yrcen?

2. DKBUBAJICHTHO JIM MHOKECTBO BCEX MHOTOUICHOB C HaTypaJIbHBIMU KOPHAMU MHOXKXCECTBY MHOI'O-

a) 1a,
0) Her,
B) SKBHBAJICHTHBI JIMIIb BTOPOE U TPETHE MHOKECTBA.

YJIEHOB C LIEJIBIMU KOPHIMU?




a) HET,
0) 11a,
B) 9T MHOKECTBA COBIMA/IAOT.
') BTOPOE MHOXECTBO UMEET OOJIBIIYIO MOIIHOCTb.
3. DKBHUBaJICHTHBI M cienyrontre MHoxkecta: [0;1], [1;3], (2;3), (-00;0]?
a) TOJIbKO MEPBOE U TPEThE,
0) TOJIBKO MEPBOE, BTOPOE U TPETHE,
B) J1a,
T) HET.
4. KakoBa MOIIHOCTh MHOXECTBA BCEX KOHEUHBIX TPOUUHBIX IPOOEii?
a) 3TO MHOKECTBO CUETHOE,
0) KOHTHHYYM,
B) TUIIEPKOHTUHYYM,
I') KOHEYHOE.
5. KakoBa MOIITHOCTh MHO>KECTBA BCEX KOPHEH MHOTOWJICHOB C ajredpandeckuMu koddduimenra-
mu?
a) 3TO MHO>KECTBO CUETHOE,
0) KOHTHHYYM,
B) TUIIEPKOHTUHYYM,
I') KOHEYHOE.

o > m
6. BrIcOTOM 0OBIKHOBEHHOI ,Z[pO6I/I — HAa3bIBACTCA YHCIIO
n

a) m+n,
0) m+|n|,
B) |[m|+n,
r) [m|+[n].
7. BeicoTa MHOrOowIeHa 2x° —3x+5 paBHa
a) 4,
0) 10,
B) 5,
r) 2.
8. Kakue u3 MHOkecTB skBuBaeHTHEI N, N°, A?, Q°, NxZ?
a) TOJIKO MEPBBIE YETHIPE,
0) TOJIBKO MEpPBOE U MATOE,
B) TOJIBKO TPEThE, YETBEPTOE H IATOE,
I) BCE.
9. Kakue M3 MHOKECTB HMEIOT MOIHOCTh KOHTUHYyMa: R?, S - enunuunasg chepa, |° - enunuu-
HBII KyO, €TMHUYHBIN 1map?
a) BCe, KpOMeE MEPBOT0 U BTOPOTO,
0) Bce,
B) TOJIBKO IIEPBOE U BTOPOE.
10. Eciiu A sKBHBajeHTHO YacTu MHOXecTBa B 1 B < A, 10
a) A~B,
0) A=B,
B) MOIIHOCTL MHOXecTBa B Menbine MomuocTu Muoxecrsa A .
11. Ecom A\B~B\A, 10
a) A=B,
0) MHOkecTBO A COBIALAET C JOIMOIHEHHEM MHOXKeCTBA B |
B) A~B.
12. Ecomu Ac B u A~ AUC, 10

10



a) A~BUC,
6) B~BUC,
B) AUC~BUC,
r) C~AUB.

4.1.4 IlpumepHbIe 32JaHUA 1JIs1 IPAKTHYECKOH padoThl CTYIEHTOB
1. HepaBenctBo f TpeyrosbHuka B HOpPMHUPOBAaHHOM IPOCTPAHCTBE (R, ||) uMeeT BUJ:
1) [x+Yy|<|X/+|y|;

2) Ix+y[ <X +]yl:
3) p(x%,¥) < p(x,2)+p(2,Y);
4) [x—y|<|x=z|+|z-Y].

2. Hepasenctso Komm-Bynsxosekoro s npoctpanctse C,[a,b] mveer sus:
) [[2F (g ()| < [2F (x)dx- [29 (x)olx
6) I2(F (0 -9 () dx <[ F 00w (0)) de+ 12 (w () - g (x)) dx;
B) 127 (99(x)dX| < {12 F (x)dx -/ [Pg (x)olx
r) \/j’;( £(x)—g(x)) dx < |J[°F (x)cx -/ [°g (x)dx .

3. Hepasenctso Komm-ByHIKOBCKOTO B IIPOCTPAHCTBE (R, ) umeer Bun:
1) bl < [Xvl;
2) [x+y|<|X+]y|;
3) [x=y|=x|-lyl;
4) [x=y|= X ~[y]

4. AkcroMa TpeyroJibHUKa B HOPMHUPOBAHHOM MTPOCTPAHCTBE (R, NG ) MMeEET BUJL:

1) |x+y|s|x|+|y|;
2) J(x=y)? <J(x—2)? +/(z—y)?;

3) {J(x+Yy)? s\/(7+\,ly_2;

4) |x—y|<|x=z|]+|z-Y].

5. Akcroma TpeyroipHHUKa B METPUUECKOM TpocTpaHcTBe R" mmeer Bus:
a) QIIZin:l(Xi —y;)" < Q/Z?:l(xi -z)" "‘Q/Zinﬂ(zi -y
6) XX — [ <Xhlx —z|+Zllz - il

B) \jZin:l|Xi - yi|2 < \/Z?:1|Xi _Zi|2 +\/Zin:1|zi - yi|2 ;
r) \/Zinzlxi Yi 5\/ Zin:lxiz \/ Zin:ﬂ/iz :

6. Kakoe 13 eBKIIMIOBBIX TPOCTPAHCTB HE SIBISETCS MOJIHBIM:
1) R";
2) C,[a,b];
3) L,[a,b];
4)1,.
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7. Hepasenctso Komu-byHsIKOBCKOro B €BKIMI0BOM IpocTpancTBe R" umeer Bun:
a) QIIZin:l(Xi —y;)" < Q/Z?:l(xi -z)" "‘Q/Zinzl(zi -y
0) Zin:1|xi - yi| < Z?:1|Xi - Zi|+2in:1|zi - yi| ;

B) \jZin:l|Xi - Yi|2 < \/Z?:1|Xi _Zi|2 +\/Zin:1|zi - Yi|2 ;
r) \/Zinzlxi Yi 5\/ Zin:lxiz \/ Zin:ﬂ/iz .

8. DKBUBAJICHTHBI JII MHOXECTBA BCEX IEJIBIX YKCEJI, BCEX HEUETHBIX IIEJIBIX YHUCE U BCEX HATY-
paJbHBIX YUCEN?

9. U3BecTHO, uTO MHOKecTBA A M B skBuBaneHTHBI. Kakue U3 JaHHBIX MHOKECTB 00513aTEILHO K-
BuBaneHTHel AUB , A, A?B , B?A ?

10. DxBuBaJIeHTHBI 7 creaytonme maoxectsa: [0;1] , [13] , (2;3) , (—;0] ?

11. byaer 11 METpUYECKUM MPOCTPAHCTBOM MHOXECTBO JICMCTBUTEIBHBIX YHCEII, €CIIH O] PacCTO-
SIHHIEM IIOHMMATh:

a) p(x,y)= x/(x—y)z :

6) p(x,y):=Ix=Y;

B) p(x,y)={(x-y)" .

12. Hantncats opMyInbl BEIYHCICHUS KOO(PPHUIIMEHTOB TPUTOHOMETPUIECKOTO psia Dypbe.

4.1.5 IlpuMepHbIe BONPOCHI K KOJJIOKBUYMaM

IlepBbIii KOJIOKBUYM
DOKBHUBAJICHTHBIE MHOYKECTBA
MOIIHOCTh MHOKECTBA
CueTHble MHOYKECTBA
Kontunyymsl
CBoiicTBa CUETHBIX MHOYKECTB
CueTHOCTh MHOXKECTBA PAIIMOHATLHBIX YUCE (JJ0KA3aTeIbCTBO)
Teopema Kanropa-bepumreiina
CpaBHeHHE MOIITHOCTEH
Bbynean MHOecTBa
0. Bynean MHOXecTBa HaTypaIbHBIX YHACEI
1. MeTpuueckoe npocTpaHCTBO (OnpeaesieHue)
12. Merpuka B R"
13. Metpuxka B C[a,b]
14. BuyTpenHss Touka. BHyTpeHHOCTh. BHemHOCTb
15. Touka NpUKOCHOBEHUS.
16. I'parnynas Touka. ['panuma
17. 3aMKHYTOE MHOKECTBO.
18. OTKpBITOE MHOKECTBO
19. CBoiicTBa OTKPBITHIX U 3aMKHYTBIX MHOXECTB
20. Cxopmdmascs nociaenoBareIbHOCTh
21. HenpepbIBHOE OTOOpaxKeHHe
22. dyH1aMeHTaIbHAS MTOCIIeI0BATEILHOCTD
23. [lonHoOE MeTpuYecKoe MPOCTPAHCTBO
24. Cxxumaroree 0ToOpakeHHe
25. TIpuHIMN CKUMAIOITUX OTOOpaKEHHIA
26. HopmupoBaHHOE TTPOCTPAHCTBO
27. Hopma B R"

RROOo~NoO RN E
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28. Hopma B C[a,b]

29. EBKIIMI0OBO MPOCTPAHCTBO

30. Ckansipaoe npousseaenue B R"

31. Ckansproe npousBeacuue B Co[a,b]

32. HepaenctBo Komu-byHsikoBCKOT0 (10Ka3aTEBCTBO)
33. HepasencrBo Komu-bynsikosckoro B R"

34. HepasenctBo Komu-Bynskosckoro B Cz[a,b]

Bropoii kKo10KBHYM
Kosb11o MHOKECTB.
AJTUTUBHOCTB, MOTYaAIUTUBHOCTh, U30TOHHOCTH (DYHKITMH MHO>KECTBA.
Mepa.
Koub110 351€MEHTAPHBIX MHOKECTB.
JlnuHa 31eMeHTapHbIX MHOKECTB.
AJTUTUBHOCTH JUTMHBI SJIEMEHTAPHBIX MHOXKECTB.
CyeTHas alAUTUBHOCTD JAJIMHBI JIEMEHTapPHBIX MHOXKECTB.
Buemnsist mepa JleOera.
Buytpennss mepa Jlebera.
0. CpaBHeHMe BHEIIHUX U BHYTpeHHUX Mep Jlebera u XKopaana.
11. MuosxectBa u3Mepumsie mo Jlebery.
12. Kpurepuii u3MepuMocTi MHOXKeCTBa 110 Jlebery.
13. CgoiicTBa u3MepuMBbIX MHOXeCTB 110 Jlebery.
14. Cyernas axnuTUBHOCTH MephI JleGera.
15. HenpepwiBHOCTH MephI JIeOera.
16. bopeneBckre MHOKECTBA.
17. Onpenenenuie uamMepuMont pyHKIUU.
18. CBoiicTBa M3MEPUMBIX (PYHKITHH.
19. Onpenenenue unterpana Jledera.
20. CpoiictBa unTerpaia Jlebera ot orpanndeHHbIX QyHKIHA (1).
21. CoiicTBa unrterpana Jlebera ot orpaHndeHHbIX QyHKINH (2).
22. CpaBHenue uHTerpanioB Pumana u JleGera.
23. Unterpan JleGera oT HeOrpaHMUEHHON HEOTPUIIATEIbHON (DYHKITHH.
24. Nnaterpan JleGera oT HeorpaHHUEHHON (QYHKITUH.
25. CpoiictBa unterpania Jlebera.
26. HeoOxommuMoe 1 TOCTaTOYHOE YCIIOBHUE HHTETPHPYEeMOCTH 1m0 JleOery.
27. IlpoctpanctBo Li.
28. IIpoctpanctro Lo.
29. OproroHajbHbIe U OPTOHOPMAJIbHBIE CUCTEMBI B €BKJIMIOBBIX IPOCTPAHCTBAX.
30. TpuroHoMmeTpuveckas CUCTeMa.
31. Psansl @ypbe B €BKINIOBOM NPOCTPAHCTBE.
32. Tpuronometpudeckuii psan Oypwe ¢ hopmynamu BeraucieHus: K03GGUIueHTos.
33. HepaBenctso beccens.
34. PaBenctBo [lapceBans. 3aMKHYTbIe OPTOHOPMAJIbHBIE CHCTEMBI.
35. TeopeMa 0 3aMKHYTBIX OPTOHOPMAJIBHBIX CUCTEMAX.

ROOo~NoGO~LNE

4.2 ®oHA OLIEHOYHBIX CPEACTB s NPOBEAeHUs POMEKYTOYHON aTTeCTALMHA

4.2.1 Bonpochbl Ha IK3aMeH

OKBHUBaJIECHTHBIE MHOKECTBA. MOIITHOCTH MHOKECTBA.
CUeTHOCTh MHOXKECTBA PALIMOHATILHBIX YUCEIL.
CueTHOCTh MHOXKECTBA AJITeOPandeCcKNX Ynce.
HecueTHOCTh MHOXECTBA JEUCTBUTECILHBIX UHCE.

13
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5. Teopema Kantopa-bepuiureiina. CpaBHEHHE MOIIHOCTEM.

6. bynean MHOXecCTBa.

7. bynean MHOXXECTBa HATYPaJbHBIX YHCEIN.

8. CtpoeHHe OTKPBITHIX M 3aMKHYTBIX MHOKECTB Ha IPSIMON. MOIIHOCTh OTKPBITHIX MHOKECTB.
9. JlnuHa 3neMeHTapHBIX MHOXKeCTB. CUeTHas alANTUBHOCTD JJTMHBI JIEMEHTaPHBIX MHOXKECTB.
10. Buemmnss mepa JleGera. Buytpennss mepa JleGera.

11. CpaBHenue BHEUIHUX U BHyTpeHHUX Mep JleOGera u XKopaana.

12. MuoxecTBa u3mepumsie 1o Jlebery. CBOHCTBa H3MEPUMBIX MHOYKECTB.
13. CyerHas afANTUBHOCTH M HENPEPHIBHOCTH MephI Jlebera.

14. 3sMepuMOCTb OTKPBITHIX, 3AMKHYTBIX U OOPEIEBCKUX MHOXKECTB.

15. Onpenenenne n3mMepumMont pyHKIUU.

16. CBoiicTBa U3MEPUMBIX (DYHKIIHI.

17. Onpenenenune unrerpana Jledera.

18. aTerpupyeMocTs H3MEPUMOM OIrpaHUYECHHON (QYHKIIUH.

19. CroiictBa unTterpana Jlebera oT orpaHMUEHHBIX ()YHKIIUH.

20. CpaBHenue unrerpasioB Pumana u JleGera.

21. Nnaterpan JleGera ot HeOrpaHMUEHHON (YHKITUH.

22. CpoiicTBa nHTeTpana Jlebera.

23. HeoOxomuMoe 1 TOCTaTOYHOE YCIIOBUE HHTETPHPYyEeMOCTH 1m0 JleOery.
24. TIpocrpanctso L1.

25. [IpoctpanctBo L2.

26. OpTOroHanbHbBIE CUCTEMBI B €BKIIUIOBBIX IPOCTPAHCTBAX.

27. TpuroHomeTpuyeckas cucrema B L2[-m, 7).

28. Psnp1 dypbe B €BKIMIO0BOM ITPOCTPAHCTBE.

29. TpuroHomerpuueckuii psix Dypne.

30. HepaBenctBo beccensi.

31. PaBenctBo IlapceBans. Paznoxenue Gynkuwmii B psijg Oypre.

4.2.2 Kputepuu OLEHKH 10 MPOMEKYTOYHOMH aTTecTaluu (3K3aMeH)

Dk3aMeH — (opMa MPOMEKYTOUHOM aTTeCTalllH, B Pe3yJlbTaTe KOTOPOro oOydaroluiics mo-
Jy4aeT OLIEHKY B YEThIPEXO0aabHOM MIKae («OTIUIHOY, «XOPOIIO», «YIOBICTBOPUTEITHLHOY, «HEYI0-
BIIETBOPUTENBHO»). OCHOBOI AJisi ompeaeNeHusl OLIEHKH Ha HK3aMEHax CIYKUT 00BEM M YypOBEHB
YCBOEHUS CTYICHTAMH MaTepuala, IpelyCMOTPEHHOT0 paboueil mporpaMmmMoi TUCIUILIUHEI.

Hroroasi orieHKa yYUTBHIBAET COBOKYIIHBIE PE3yJIbTaThl KOHTPOJISI 3HAHWM. DK3aMEH MpPOBO-
JIUTCS TIO OujeTaMm B yCTHOUM ¢opme B Buje onpoca. Conepkanue Ousnera: 1-e 3amanue (Teoperuye-
CKHI BOIIPOC); 2-€ 3a/1aHue (TeopeTudecKuil Bompoc); 3-e 3aganue (3aaaqa).

CryneHTsl 00s13aHBI CIaTh YK3aMEH B COOTBETCTBHH C PACMUCAHUEM M y4€OHBIM IIJIAHOM. DK-
3aMeH MO0 JIUCHUIUIMHE TpecleayeT Lelb OLEHUTh COPMUPOBAHHOCTh TPEOYEMBIX KOMIIETECHIIUH,
paboTy CTylIeHTa 3a Kypc, MOJIy4YeHUE TEOPETUUECKUX 3HAHUM, X TPOYHOCTH, Pa3BUTHE TBOPUECKOTO
MBIIUICHHS], IPHOOPETEHNE HABBIKOB CAMOCTOATEIHHONU paboOThl, yMEHHWE MPHUMEHSTH IMOJYy4YCHHBIE
3HAHUS ISl pEUIeHUs TPAKTUYECKHUX 3a/1ad.

dopma mpoBeaeHHs YK3aMeHa OolpeaenseTcs B padoueil mporpaMMe TUCHUIUTMHBL. CTYAEHTY
MPEIOCTABIISACTCS BO3MOXHOCTh 03HAKOMIICHUSI ¢ paboueil mporpaMMoi TUCHUIUIMHEBI. DK3aMeHATOp
MMEET MPaBo 33JaBaTh CTYACHTaM JIOMOJHUTENbHbBIE BOMPOCH MO BCEl y4eOHOM mporpaMMe IUCIH-
TIMHBL. BpeMs mpoBeieHus SK3aMeHa yCTaHABJIMBAETCS HOpMaMH BpeMeHH. Pe3ynbrar ciauum K3a-
MEHa 3aHOCUTCS MPENOAaBaTEIEM B IK3aMEHAIIMOHHYIO BEJOMOCTb U 3a4E€THYIO KHUXKKY.

DK3aMeH MPOBOJIUTCS B YCTHOM (MM mucbMeHHOM) ¢opme no Ouneram. Kaxapiit Ouner co-
JEP>KUT OJANH TEOPETHUUECKUI BOMPOC M OAHY 3aJauy. DK3aMEeHATOp UMEET MPaBO 33]aBaTh CTY/IEH-
TaM JIOTIOTHUTEJIbHBIC BOTIPOCKHI TIO BCEH yueOHOM mporpaMmMe MUCHHUILUIMHBL. BpeMst mpoBeieHus K-
3aME€Ha YCTaHABJIMBAETCS HOPMAaMHM BpeMEHHU. Pe3ynbTar caaum 3K3amMeHa 3aHOCHUTCS IMpernojaBare-
JIeM B DK3aMEHAIMOHHYIO BEIOMOCTh M 3aYETHYIO KHIKKY.

O1ueHKa «OTJIMYHO» BBICTABIISIETCS, €CIIU CTY/ACHT:
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— MOJIHO PAcKpblI COAEepPIKaHUE MaTepualia B 00J1aCTH, IPEAYCMOTPEHHON POrpaMMOii;

M3JI0KHWII MaTepuall TPaMOTHBIM SI3bIKOM B OIPEEIIEHHON JIOTMUYECKON MOCIeA0BaTEIbHOCTH,
TOYHO MCII0JIb30BaJl TEPMUHOJIOTHIO;

— NIPaBWJIBHO BBIIOJHWI PUCYHKH, YEPTEXH, rpadUKH, UCHOIb30BaJl HAIVIAAHBIE IOCOOuS,
COOTBETCTBYIOILIUE OTBETY;

— [OKa3aJl YMEHMsI WUIIOCTPUPOBATh TEOPETUUECKUE IMOJIOKEHHUSI KOHKPETHBIMU IIPUMEpaMu
U3 [IPaKTUKU;

— IPOJIEMOHCTPUPOBAJl YCBOEHUE M3YYEHHBIX COIYTCTBYIOIIMX BOIPOCOB, Cc(HOpPMHUpPOBaH-
HOCTb ¥ YCTOM4YMBOCTb 3HAHU;

— OTBEYaJl CaMOCTOSTENbHO 0€3 HAaBOAIIMX BOIPOCOB, KaK HA OMUJIET, FaK M HA JONOJIHUTEIb-
HbIE BOIIPOCHI.

O1eHKa «XOpOLIO» BBICTABIISAETCS, €CIIU:

— B U3JIOKEHUH JIOMYIIEHBI HEOObIINE MPOOEIbl, HE NCKa3UBIINE METOJUYECKOTO COJepkKa-
HUS OTBETA;

— IONYUIEHBl OJAMH-[BA HEJ0YETA MPU OCBEIIEHUH OCHOBHOTO COZIEpXaHHUs OTBETA, UCIPAB-
JIEHHE 110 3aMEUaHMIO MPEToAaBaTelIs;

— JIOTIYIIEHB! OMIMOKK WM 00JIee IBYX HEOYETOB MPHU OCBEIICHHH BTOPOCTETICHHBIX BOIPO-
COB, JIETKO UCIPABJICHHBIX 110 3aMEYaHUIO [IPEroiaBaTels.

OneHka «y10BIETBOPUTENBHO» BBICTABIISIETCS, €CIIU:

— HEIOJIHO WJIM HEIOCJE0BATEIbHO PACKPBITO COJEpkKAHUE MaTepuana, HO IoKa3aHo o01ee
IIOHMMAaHKE BOINPOCA U MPOJIEMOHCTPUPOBAHBl YMEHHUS, JOCTATOUYHbIE JUISl JAIbHEUIIET0 YCBOCHHUS
IPOrpaMMHOI0 MaTepuana;

— UMEJIUCh 3aTPyJHEHUS WM JOMYILIEHbl OUIMOKH B ONPECIICHUN MOHSATHH, YepTekax, Bbl-
KJIaJIKaX, pacCyKICHUSAX, UCIIPABICHHBIX I10CJIE HECKOJIBKMX HABOSIIUX BOIPOCOB MPENOAaBATEIS.

OneHka «Hey10BIETBOPUTENIbHOY BbICTABIISETCS, €CIIU:

— HE PAaCKPBITO OCHOBHOE COZIEp)KaHUe yUeOHOI0 METOIMYECKOTr0 MaTepuana;

— 00HapyKEHO HE3HAHNE U HETIOHUMAaHHUE CTYAEHTOM OoJiblLIel niau Hanbosiee BaXKHON yacTu
JUCLUIUIMHBI,

— IONyUIEHb! OMIMOKKU B OMNPEEIICHUU MOHSITHM, IPU UCIOJIb30BAaHUU TEPMUHOJIOTUU, B PU-
CYHKax, 4epTeXax, B MCIIOJb30BaHUU U IPUMEHEHUH HATJISAHBIX OCOOUH, KOTOpPBIE HE UCTIPaBIIEHbBI
1ocJie HECKOJBKUX HaBOJSAIIMX BOIPOCOB MPENOoaBaTes;

— JIOTIYILIEHb! OLIMOKH B OCBEIIEHUH OCHOBOMOJIATaOIIUX BOIPOCOB AUCIUIIUHBI.

Ha sk3amene npejuiaraercsi pelinTh NpakTUYECKoe 3ajaHue. [ OIleHKH MPaKTUYeCKOro 3a-
JIaHUS UCTIONb3YIOTCS CIEAYIOUINE KPUTEPHUH:

OneHka «OTJIIMYHO» BBICTABIIAETCS CTYIEHTY, €CIM MpPU PEIICHUU 33aJaud BBIIOJHEHbI BCE
3TaIlbl AITOPUTMA, BEPHO BBIIOJHEHBI IPOMEKYTOUYHBIE BHIUMCIEHUS U 00OCHOBaHHO IOJIyYeH Bep-
HBIN OTBET.

OneHka «XOpoLIo» BBICTABIIAETCS CTYAEHTY, €CJIM NPU PEIICHUU 3a/1a4d BBINOJHEHBI BCE
ATalbl AIrOPUTMA, B MIPOLIECCE BHIIIOJHEHUS TPOMEKYTOUHBIX BBIUUCICHUN aonylieHa apudmerrye-
cKas onMOKka 1 0O0CHOBAHHO MOJIYYEH OTBET C YYETOM JIONMYIEHHON OUIHOKH.

OneHka «yJ0BIETBOPUTEIBHO» BBICTABIISIETCS CTYJIEHTY, €CIIM MPU PEUICHUH 3a/ladll HE BbI-
IIOJIHEHBI BCE JTaIbl AJITOPUTMA, B ITPOLIECCE BBIMOIHEHUS IPOMEKYTOUHBIX BBIUMCIICHUN JOMYILEHBI
apu@meTnyecKkre OmMMUOKHU 1 MOJyYeH OTBET C YUE€TOM JOMYIIEHHOW OMMOKHU MM OTBET MOJIY4YEH HE
000CHOBaHHO.

OneHka «HEeyAO0BIETBOPUTEIBHO» BBICTABIISIETCS CTYJIEHTY, KOTOPBI He 3HAaeT OoJblIel ya-
CTH OCHOBHOTO COJEpXaHMs y4eOHOM MporpaMmbl AUCHUIUIMHBI, TOMYCKAeT rpyOble OMUOKH B pe-
[IEHUH U HE YMEET NMPUMEHATh 0a30BbI€ AITOPUTMBI IIPU PEIIEHUHU TUIOBBIX MPAKTUUYECKHX 3a7a4

OneHouHble CpeACTBA Il MHBAJIUAOB U JIML C OTPAaHUYEHHBIMH BO3MOYKHOCTSMH 370POBbS
BBIOMPAIOTCS C YUETOM MX MHIAUBUAYAIBHBIX ICUXO()U3NUECKUX OCOOCHHOCTEH.

— IIpY HEOOXOAMMOCTH MHBAJHMJIAM U JIMIAM C OIPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 3/10pOBbBS
MIPEIOCTABIISETCS AOMOIHUTENBHOE BpEeMs JUIsl TOATOTOBKHM OTBETA Ha SK3aMEHE;
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— IIpH TIPOBEACHUU TPOLEAYPhl OLICHUBAHUS PE3yJIbTATOB OOYYEHHUS WMHBAIMIOB U JIUI[ C
OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3JI0pPOBbs IIPENYCMAaTPUBAETCS HCIOJIB30BAHNE TEXHUYECKHX
CpeACTB, HEOOXOIMMBIX UM B CBSI3U C UX WHAWBUIYAIBHBIMUA OCOOCHHOCTSIMH;

— [P HEOOXOAUMOCTH Ul 00YYaIOLUXCs ¢ OIrPAaHMYEHHBIMU BO3MOXKHOCTSIMM 37J0POBbS U
MHBAJIUIOB MPOIEAypa OLICHUBAHUS PE3YIbTATOB OOYUEHUS 1O JUCIHUIIMHE MOXET MPOBOJIUTHCS B
HECKOJIBKO JTaIOB.

[Tponennypa oueHUBaHUS PE3yJbTATOB OOYUYEHHUS WHBAIMIOB M JIUL C OTPAHUYCHHBIMH BO3-
MOYKHOCTSIMH 370POBBS 10 TUCIHMITIMHE (MOJYII0) NpelycMaTpUBaeT NpeaocTaBlIeHne HH(OpMaIK
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

JUid 111 ¢ HapyIIEHUSMH 3PEHUS:

— B Ie4aTHOM (hopMe yBEITMUYCHHBIM HIPUPTOM,
— B (popMe 3IIEKTPOHHOI'O IOKYMEHTA.
JIyist JiL ¢ HapyIIeHUsAMHU CIIyXa:
— B IIe4aTHOM (opme,
— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.
JUid nu1 ¢ HapyIIeHUsAMH OIIOPHO-[BUTATEIBHOTO almapara:
— B miedaTHoi popme,
— B (popMe 3IIEKTPOHHOI'O IOKYMEHTA.

JlaHHBIN NepedyeHb MOKET ObIThb KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTUHI'€HTa 00yd4aro-

LIMXCA.
Makert On1eTa
@unman genepaabHOro rocy1apcTBEHHOI0 OFOKETHOT0 00pa30BaTEIbHOTO
yupekaeHus Beiciero oopasoBanus «KyOaHCKUI rocy1apcTBEHHBIN YHUBEPCUTET)
B I. CnaBsiHcke-Ha-KyOanu
dakyapTeT MaTEMaTUKU, THPOPMATUKU U TEXHOJIOTUU
Kagenpa marematuku, "HQOPMATUKU U METOJUKH UX MPETOIaBaHUS

Jucuuniuna «MH(popMalnoHHbIE CUCTEMBDY,
4 xypc, 7 cemecTp

BUJIET Nel

1. Mudopmanmonnas cucrema. Kiaccudukanms nHpopMaMOHHBIX CHCTEM.
2. SI3bIK cTpyKTypUpOBaHHBIX 3aripocoB SQL. OCHOBHBIE TOHATHSI.
3. IlpakTHKO-OpUEHTUPOBAaHHAs 3a/1aua

3aB. kadenpoit A. b. llIumkux [IpenonaBatens C. A. Ilo3nusakoB

Hara «  » 20 .

5 IlepeyeHb OCHOBHO¥ M IONOJHUTEILHON YUeOHOM JIMTEpaTypPhl, HEOOXOAUMOM
JJIS OCBOCHMS M CHUIIIMHBI

5.1 OcHoBHasi IMTEpaTypa

1. Januurep, B. A. Teopust GpyHKIMIA JeiCTBUTENTLHOIO IEPEMEHHOTO : YUCOHUK U
NPaKTUKYM JUIs akajgeMudeckoro Oakanaspuata / B. A. Hamunrep, C. JI. CHMOHXEHKOB. — 2-€ U311,
nepepad. u gon. — M. : M3narensctBo HOpaiit, 2016. — 242 c. — (Cepust : YHuBepcuretsl Poccun).
— ISBN 978-5-9916-8999-1. — Pexwum mgoctyma : www.biblio-online.ru/book/7B6B24B2-DE5SA-
4A64-AEAD-73C22841B340

2. lnmkuH, A. b. Byness anre6pber. Mepsr XKopaana u Jlebera : yaeGHOE TocoOue st
CTY/ZICHTOB BBICIIUX Y4EOHBIX 3aBeI€HUH, 00yJaIOMIUXCs 10 €CTECTBEHHO-MAaTeMaTHYEeCKUM
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npodmisaM nenarorundeckoro oopazoBanus / A. b. Hlumkun. — Cnassinck-Ha-Ky6anu : @unman
Ky6anckoro roc. yu-ta B r. CnaBsincke-Ha-Ky6anu, 2017. — 64 c.

5.2 lonmosiHUTeIbHAS JIUTEPATYpPa

1. Anexcannpos, [1.C. BBeneHne B TEOpHIO MHOXKECTB U OOIIYIO TOMOJOTHIO [ DIEKTPOHHBIN
pecypc] : yueb. mocobue — DnektpoH. aaH. — Cankt-IlerepOypr : Jlaus, 2010. — 368 c. — Pexum
nocryna: https://e.lanbook.com/book/530. — 3ar. ¢ skpana.

2. ABpamenko, B.C. Teopust pyHKIMI 1€HCTBUTEIBHOTO EPEMEHHOTO0 : yueOHOe mocodue /
B.C. ABpamenko ; MuHucTepcTBO 00pa3oBaHus U Hayku Poccuiickoit denepanuu,
l'ocynapcTBenHOE 00pa30BaTENbHOE YUPEKACHUE BBHICIIETO MPO(PECcCHOHATHLHOTO 00pa3oBaHUs
«Enenkuii rocygapcTBeHHbI yHuBepcuTeT uM. M. A. bynunay. — Enen : Enenkuii rocynapcTBeHHbIN
yauBepcuteT uM M.A. bynuna, 2011. — Y. 1. — 100 c. — buGnuorp. B kH. ; To ke [DneKTpoHHBIN
pecypc]. — URL: http://biblioclub.ru/index.php?page=book &id=271996

3. 3ammsusik, B.E. Teopust u nmpakTuka 1o BEIYUCIUTEIHLHON MaTeMaTuke : yaueOHoe mocobue /
B.E. 3anuznsk, I'.1. [llenanoBckas ; MuHucTepcTBO 00pa3oBanus U Hayku Poccuiickoir denepamnu,
Cubupckuit @enepanpubiii yauBepcutet. — KpacHosipck : Cubupckuii penepanbHblii yHUBEPCUTET,
2012. — 174 c. : Tabun. — ISBN 978-5-7638-2498-8 ; To xe [DneKTpoHHBIN pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=229271

4. Cyxunos, A.W. Jlekuuu o GpyHKIMOHATIEHOMY aHANU3Y : yuyebHoe nmocobue / A 1.
Cyxunos, W.I1. ®upcoB ; MunucrepcTBo 00pazoBanus U Hayku Poccuiickoit @enepanum,
®DenepalibHOE areHTCTBO MO0 00pa3oBaHuIo, TexHomornuecKkuit UHCTUTYT DeiepaibHOro
roCcyJ1IapCTBEHHOI'0 00pa30BaTEIbHOTO YUPEkKACHUS BBICIIETO MPOo(eccHOHAIIbHOIO 00pa3oBaHUs
«OxubIlt henepanbublii yHUBEpcUTET». — PocToB-H//] : M3narensctBo KOkHOTO henepanbHOTO
yauBepeuteta, 2009. — 190 c. — ISBN 978-5-9275-0671-2 ; To e [DnexrponHsIii pecype]. — URL:
http://biblioclub.ru/index.php?page=book&id=241073

5. Hanunun, A.P. ®yHkunoHnaneHbiil aHanu3 : yueoHoe nmocooue / A.P. Jlanunun. —
ExarepunOypr : U3narensctBo Ypansckoro ynusepcurera, 2012. — 200 c. — ISBN 978-5-7996-0720-
3 ; To xe [Dnexrponnsiit pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=239528

6. Peeuna, C.B. ®yHKIMOHAIBHBIN aHAIW3 B IPUMEPax U 3aj1adax : yueOHoe nocoodue / C.B.
PeBuna, JI.U. Cazonos ; ®enepanbHoe areHTCTBO 10 00pa3oBanuto Poccuiickoit denepanuu,
®denepalibHOE TOCYIAPCTBEHHOE 00pa30BaTEIbHOE YUPEIKICHHUE BHICIIETO MPodeccnoHaIbHOTO
obpazoBanus "FOxHbIil Penepanbubiil yausepcutet'. — PoctoB-u/]l : MI3naTensctBo FOxHOTO
denepanbHoro ynusepcutera, 2009. — 120 c. — 6ubnumorp. c: C. 118-119. — ISBN 978-5-9275-0683-5
; To xe [Dnexrponnsrii pecypc]. — URL: http://biblioclub.ru/index.php?page=book&id=240944

7. Hatancon, U.I1. Teopus ¢hyHKIHMI BelleCTBEHHOM epeMeHHOH [ DIeKTpOHHBIN pecypc] :
yueb. — DnektpoH. gaH. — Cankr-IletepOypr : Jlanb, 2008. — 560 c. — Pexxum mocryma:
https://e.lanbook.com/book/284

5.3 llepuoanueckue U3TaHUs

1. Bectnuk MockoBckoro YHusepcuterta. Cepust 15. BoluncnurenbHas MaTemMaTHKa M KU-
oepuetuka. - URL: https://dlib.eastview.com/browse/publication/9166

2. Bectnuk Bonarorpazackoro rocygapctBeHHoro ynusepcurera. Cepust 1. Marematuka. ®u-
3uka.  (Martemarudeckas ~ Qu3Mka M KOMIbIOTepHOe  MojenupoBanue) —  URL:
http://biblioclub.ru/index.php?page=journal_red&jid=279797;
http://elibrary.ru/contents.asp?titleid=10018

3. BectHuk Boponexckoro rocynapcrseHHoro ynusepcurera. Cepus: @usznka. Maremarunka.
— URL.: http://elibrary.ru/contents.asp?titleid=9761

4. Bectuuk MockoBckoro YuuBepcuteta. Cepus 1. Maremaruka. Mexanuka. - URL:
https://dlib.eastview.com/browse/publication/9045/udb/890

5. Bectnuk MockoBckoro YHusepcutera. Cepust 15. BoluncnuTtenbHas MaTeMaTHKa M KU-
oepueruka. - URL: https://dlib.eastview.com/browse/publication/9166/udb/890
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https://e.lanbook.com/book/284

6. MaremaTtuka u ee npuioxenus. KypHan MBaHOBCKOro mMareMaTHyeckoro oomiectBa. —
URL.: http://elibrary.ru/title_about.asp?id=32863

7. Marematuueckue 3ametkn CBOY. HayuHo-uccienoBaTenbCKUidl MHCTUTYT MaTeMaTHKU
CeBepo-Bocrounoro ¢enepansnoro ynmepcuteta mMm. M.K. AmmocoBa (fAxyrck). — URL:
http://elibrary.ru/contents.asp?issueid=1443590

8. MaremaTnueckue METOJbI M MOJETHU: TeOpHUs, PUIIOKEHHS U POJIb B 00pa30BaHUU. YIIbs-
HOBCKUI rOCYyJ1apCTBEHHbIN TEXHUYECKUI YHUBEPCUTET (VY nbsiHOBCK). - URL:
https://elibrary.ru/contents.asp?titleid=54645

9. Maremaruueckue Tpyabl. Macturyr marematuku uM. C.JI. Cobonea CO PAH (HoBocu-
oupck). — URL: http://elibrary.ru/contents.asp?issueid=1389771

10. MaremaTn4eckuil BECTHUK II€[BY30B U yHUBepcuTeToB Bonro-Bsrckoro pernona (Ku-
poB). — URL.: https://elibrary.ru/contents.asp?titleid=28395

11. MaremaTtnueckoe oOpazoBanue. POHJI MaTEMATUIECKOTO 0Opa30BaHUS U MPOCBEUICHUS
(Mockaa). — URL.: http://elibrary.ru/contents.asp?issueid=1408321

6 Ilepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM CEeTH
«/HTEepHeT», He0OXOAUMBIX VISl 0CBOCHH S JUCHHUILIHHbBI

1. OBC «Ynusepcuterckas 6ubnuoreka ONLINE» [yueOnble, HayuHble 31aHuS,
NEPBOMCTOYHHUKH, XyIOKECTBEHHBIC IPOM3BEICHUS Pa3IMUHBIX N3IaTEIIbCTB; )KYPHAIIbI,
MYJIBTUMEANHHAS KOJJICKIHS: ayJUOKHUTH, aynno(aiiiibl, BUIEOKYPChI, HHTEPAKTUBHbBIE KYPCHI,
HKCTIPECC-TIOJTOTOBKA K SK3aMEHaM, IPE3CHTAIIH, TECThI, KAPThI, OHJIAWH-YHIIUKIIONIECANH, CIIOBAPH] :
caiit. — URL.: http://biblioclub.ru/index.php?page=main_ub_red.

2. OBC uznarenbctBa «Jlanp) [ydeOHbIC, HAYYHBIC U3/IAHHS, IEPBOMCTOYHUKH,
XyA0)KECTBEHHbIE TPOU3BEACHNUS PA3IMUHBIX U3/1aTeIbCTB; XKypHaibl ]| : caiit. — URL:
http://e.lanbook.com.

3. OBC «Opaiit» [paznen «BAIHA I[TOAIMNCKA: ®@unuan KyoI'Y (1. CnaBsinck-Ha-KyOann):
y4eOHUKH U yueOHbIe ocoOust uznarenberBa «tOpaiity] @ caitt. — URL: https://www.biblio-
online.ru/catalog/E121B99F-E5ED-430E-A737-37D3A9EGDBFB.

4. Hayunas anextpoHHas Oubnnoreka. MoHorpaguu, u3anHble B u3narensctBe Poccuiickoit
Axanemuu EcTecTBO3HaHUS [TOTHOTEKCTOBBIN pecypc cBoOoaHOrO noctynal : cait. — URL:
https://www.monographies.ru/.

5. Hayunast sanextpoHHast 6ubianoreka crareil u myonukanuii «eLibrary.ru» : poccuiickuii
UH(POPMAITMOHHO-aHAIMTHYECKUH TIOPTaji B 00IaCTH HAayKH, TEXHOJIIOTHUH, METUITNHBI, 00pa30BaHUs
[5600 »xypHanos, B otkpsiToM goctyne — 4800] : caiit. — URL: http://elibrary.ru.

6. bassl mannbIX kommanuu «Mct Beroy [paznen: [lepuonudeckue u3nanus (Ha pyc. 513.)
BKJTIOUAET KOJUIEKIMU: 31anus mo o0mecTBeHHBIM U TYMaHUTapHbIM Haykam; M3ganus o
nejnaroruke 1 oOpasoBanuio; M3nanus no nHGOpMaMOHHBIM TeXHOJIOTHsIM; CTaTUCTHYECKHE
usnanus Poccun u crpan CHI'] : caitt. — URL: http://dlib.eastview.com.

7. KubepJlennnka : HayyHast 2JIeKTpOHHasi OMOIMOTEKa [HayYHbIe XKYpPHAJIbI B
MOJTHOTEKCTOBOM (hopmare cBoOoaHoro fAoctyma] : caiit. — URL: http://cyberleninka.ru.

8. EnuHoe okHO 0CcTyna K 00pa3oBaTeabHbIM pecypcaM : ¢eaepanbHas HHGopMaMoHHAas
crcTeMa CBOOOTHOTO JIOCTYIA K MHTETPAIbHOMY KaTaliory 00pa30BaTeIbHBIX HHTEPHET-PECYPCOB U K
AIEKTPOHHOI OMOIMOTEKE YIeOHO-METOIMUECKIX MaTepHaIOB JUIsl BCeX YpOBHEH 00pa3oBaHUS:
JIOIIIKOJIBHOE, 00111ee, cpenHee MpodecCuoHaIbHOE, BRICIIEE, JOTTOTHUTENIbHOE : caT. — URL:
http://window.edu.ru.

9. denepanbHbIil 1IEHTP HHOOPMAIIMOHHO-00pa30BaTEIbHBIX PECYpPCOB [ 001ero,
CpeaHero npodeccnoHaIbHOro, JOMOTHUTEIBHOTO 00pa30BaHMsl; TOTHOTEKCTOBBIN pecypc
cBobomHoro nocrynal : caidt. — URL: http://fcior.edu.ru.
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http://biblioclub.ru/index.php?page=main_ub_red

11. OHuuknonenuyM [OHuukinoneauu. Cnosapu. CripaBOYHHUKH : IOJTHOTEKCTOBBIN pecypc
cBoboaHoro nocryma] // ObC «Yuusepcurerckas onomuorexka ONLINEY : caiit. — URL:
http://enc.biblioclub.ru/.

12. OnexrponHblii Katanor KybaHckoro rocyjapcTBEHHOIO YyHUBEpCUTETa U (PUIIHAJIOB. —
URL: http://212.192.134.46/MegaPro/Web/Home/About.

7 Metoau4yeckue yKa3aHus JJisl CTYJIEHTOB M0 OCBOEHHMIO M CUUIIJIMHBI

7.1 MeToan4yecKkue YKa3aHUA K JEeKIHIM

B Xxonme JEKIMOHHBIX 3aHATUH CTYJCHT JOJDKEH BECTM KOHCIIEKTHPOBAaHUE Yy4eOHOTrO
MmaTepuana. O6pamaTh BHUMaHHE Ha KaTeropuu, pOpMyIHpPOBKH, PACKPHIBAIOLINE COACPHKAHUE TEX
WJIM UHBIX SBJICHUM M MPOIECCOB, HAYYHbIC BBIBOJBI U MPAKTUYECKUE pEeKOMEeHIauuu. JKenareabHo
OCTaBUTh B pabO4YMX KOHCIIEKTax IIOJiA, Ha KOTOPBIX JeNaTh MOMETKH W3 PEKOMEHIOBAaHHOMN
JUTEPATyphl, TOMOIHAIOUIME MaTepUa IPOCIyIIaHHON JIEKIIUHY, a TAKXKE IOJYEpKUBAIOIINE 0COOYIO
BXHOCTh TE€X WM HMHBIX TEOPETHUYECKHX IOJOKEeHHH. 3aJaBaTh MPENOJaBATENI0 YTOUYHSIONINE
BOIPOCHI C LIEJIBI0 YSICHEHUSI TEOPETUUYECKUX IOJIOKEHUH, pa3pellleHns CIOPHBIX cuTyauuil. B xone
MOJATOTOBKA K CEMHHAapaM CTYACHT JOJKeH H3YYHTh OCHOBHYIO JIUTEPATypy, O3HAKOMUTHCA C
JIOTIOJTHATEIILHON JIMTEPaTypOoi, HOBBIMU MYOJIMKALUSIMH B TEPHOIWYECKUX H3AaHusaX. [Ipu sTom
y4ecTh PEKOMEHAINH MPENoIaBaTes U TpeOoBaHus y4eOHOM MporpaMMmal.

Heo6xoanMo 1opabaTeiBaTh CBOI KOHCIIEKT JICKIMH, Jiefiasi B HEM COOTBETCTBYIOIIUE 3aITUCH
U3 JUTEpaTyphl, PEKOMEHJOBAaHHOH MpEToaBaTeeM U MPeIyCMOTPEHHON Y4eOHOM TpOrpaMMoii.

7.2 MeToanyeckue yKazaHus K NPAKTHYECKUM 3aHATHAM

OcHOBHOM yacTbi0 y4yeOHOM pabOThl CTYJEHTA SIBJIETCS €ro CUCTeMaTHUYecKasi OJIrOTOBKa K
IPAKTUYECKUM 3aHATUAM. CTYIEHTBl JOJDKHBI OBbITh HAlEJEHbl Ha Ba)KHOCTh KaueCTBEHHOU
MOATOTOBKH K TAKUM 3aHATHUAM.

IIpy nDOAroTOBKE K NPAKTUYECKUM 3aHATHAM CTYIEHTbl [JOJDKHBI OCBOWUTH BHAuase
TEOPETUYECKUI MaTepuall 0 HOBOW TeMe 3aHATHs, C TeM YTOObI MCIOJIb30BaTh 3TU 3HAHMS IPU
pelmieHny 3ajad. 3aTeM MpPOCMOTpPeTh OOBSCHEHUS pELIeHUs MNpUMEpPOB, 3aJay, CHAeJaHHbIE
npenojiaBaTesieM Ha IpeblAylleM IMPaKTHYeCKOM 3aHATHM, pa3o0paTbcs ¢ MpuUMepami,
IIPUBEJICHHBIMU JIEKTOPOM I10 3TOU k€ Teme. PemmTs 3a1aHHbIe npuMepsl. Eciin HEKOTOphIe 3a1aHus
BBI3BIM 3aTPyIHEHHUs MpPH PpEIIEHUH, MONPOCUTh OOBACHUTH MpPErnojaBaTeNss Ha OYepeTHOM
IIPAaKTUYECKOM 3aHSATUU WIM KOHCYJIbTal[UH.

JU1s TOATOTOBKM K IPAKTUYECKUM 3aHATHAM PEKOMEHIYETCSl MCIIOIb30BaTh. METOAUYECKUE
PEKOMEHALNN K MPAKTUYECKUM 3aHATHSAM MO JUCHUHUIUIMHE, padouyylo MporpaMMmy JUCHUIUIMHBI U
(OHJT OLIEHOYHBIX CPEACTB MO JAUCIUIIUHE.

7.3 Meroan4yeckue yKa3aHHus K CaMOCTOSATE/IbHOM padore

CamocrosiTenbHast paboTa CTYAEHTOB pacnajaeTcs Ha JBa CaMOCTOSITENIbHBIX HalpaBiICHUS:
Ha M3y4YEHUE U OCBOCHUE TEOPETUYECKOrO JIEKIMOHHOIO MaTepualla, U Ha OCBOCHHE METONUKHU
pelieHus mnpakTUdyeckux 3agad. [Ipu Bcex ¢opmMax caMOCTOSTENbHONM pPabOTHI CTYAEHT MOMKET
MOJIYYUTh PAa3bsICHEHUs 10 HEMOHATHBIM BOIPOCAM Yy IIPENOJaBarelld Ha WHIMBUAYAIbHBIX
KOHCYJIbTAIIUSIX B COOTBETCTBHM C IrpadukoM KOHCyIbTalui. CTyIEHT MOXKET Takke oOpaTUThCs K
PEKOMEH/IyeMbIM TIpernoaaBaresieM ydyeOHUKaM M y4eOHbIM MOCOOUSM, B KOTOPBIX TEOPETHUYECKHUE
BOIPOCHI U3JI0KEHBI 00JIee MIUPOKO U OAPOOHO, UeM Ha JIEKIIHSIX.

IIpyu moAroTroBke K KOJUIOKBUYMAaM CTYACHTaM IIPUXOIUTCA H3ydaTb YKAa3aHHBIE
IpernojaBaTesieM TeMbl, HCHOJb3YyS KOHCHEKThI JIEKIIHHA, PEKOMEHIIYyeMYIO JUTepaTypy, yueOHble
nocoOusi. OTBEeTHl Ha BO3HHUKAIOIIKE BOMPOCHI B XOJI€ MOATOTOBKH K KOJUIOKBUYMY M KOHTPOJIBHOM
paboTe MOKHO MOJYYUTh Ha MPAKTUYECKUX 3aHIATUSIX U OYEPETHBIX KOHCYIbTALIMSIX.
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Psin TeM 1 BOpPOCOB Kypca OTBEACHBI JJIsi CAMOCTOSTENbHON MpopaboTku cTyneHtamu. [1pu
9TOM Yy JIEKTOpa THOSBISAETCd BO3MOXKHOCTh pACIIMPUTh KPYr HM3ydaeMbIX MpoOieM, JaTh Ha
CaMOCTOSATENIbHYIO IPOpabOTKy HOBBIE HMHTEpECHbIE BoOIpochl. CTyIeHT [OJDKeH pa3o0paThcs B
PEKOMEH/1yeMOH JIUTepaType M NMHUCBMEHHO H3JI0XKUTh KpPaTKo M JOCTYIHO Juld ceOsl OCHOBHOE
COJIEp’KaHUE MaTepuana.

[IpenonaBaTens npoBepseT Ka4eCTBO YCBOEHHUS CAMOCTOSITENILHO MPOPA0OTaHHBIX BOIIPOCOB
Ha MPaKTUYECKUX 3aHATHUSIX, KOHTPOJIbHBIX pabOTax, KOJJIOKBUYMaxX M BO BpeMs dK3amMeHa. Takum
o0pa3oM, HCHOJb30BAHME BCEX PEKOMEHAYEMbIX BHAOB CAMOCTOSTEIbHOM paboThl  Jaer
BO3MO>XHOCTb 3HAUUTEIbHO aKTHBU3UPOBATh padOTy CTY/AEHTOB HaJl MaTEpUaIOM Kypca.

B ocBOcHMM IUCUMIUIMHBI MHBAJIWJAMM M JIMUAMU C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3I0pOBbsl  OOJIBIIIOE 3HAUYEHHWE HMMEET WHAMBUAyalbHas ydyeOHas pabora (KOHCYJIbTallMH) —
JIONIOJIHUTENbHOE pa3bsCHEHHEe Yy4yeOHoro wmarepuana. MHaumBuayalibHble KOHCYJIbTALlUU IO
OpeMETy SIBISIOTCS BaXXHBIM (PAKTOPOM, CHOCOOCTBYIOUIMM WHAMBHIyaIH3alUd OOYYECHHUS H
YCTAHOBJICHUIO BOCIIUTATEIBHOI'O KOHTaKTa MEX]y IpenojaBaTeieM M OOydaronMMCs WHBAIMIOM
WJIH JIALIOM C OTPAaHUYEHHBIMU BO3MOKHOCTAMMU 370POBBS.

8 IlepeueHb HHGOPMAMOHHBIX TEXHOJIOTHIA, HCIOJIb3YyeMBbIX NIPH
OCYILLeCTBJICHMH 00Pa30BaTEJIbHOI0 MPOLECCa M0 AUCIHUILINHE

8.1 Ilepeyenb MHGOPMALIMOHHBIX TEXHOJOTHiA

KOMHI)IOTCPHOC TCCTUPOBAHUC 110 UTOTaM H3YUYCHHA Pa3AciioB JUCHUIIINHBI. HpOBOZII/ITCSI B
KOMITBIOTEPHOM KJIACCE, OCHAIEHHOM IEePCOHATBHBIMU OBM UM COOTBETCTBYIOUIMM IMPOTPAMMHBIM
obecneuenueM (I10).

8.2 IlepeyeHb HEOOXOAMMOI0 MPOrPAMMHOI0 00ecneYeHHsI

1. OducHsrii naker npunoxenuit «Apache OpenOfficey.

2. [Ipunoxenue Mo3BoJIIONIee IPOCMATPUBATh U BOCIIPOU3BOAUTH MetnakoHTeHT PDF-
daitnos «Adobe Acrobat Reader DCy.

3. [IporpamMMsl, JEMOHCTPALIUH BHICO MATEPUAIIOB (IPOUTPHIBATEIH)
«WindowsMediaPlayery.

4. TIporpamma npocMoTpa HHTepHeT KoHTeHTa (Opay3sep) « Google Chrome ».

5. OducHsrit maker npunokennit «LibreOfficey.

6. OducHbiit naker npunoxkenuit «Microsoft Office Professional Plus 2007 Russian Academ-
iC».

7. TexcroBslii peqakrop «Notepad++y.

8. IIporpamma (aitioBblit apxuBaTop «7-Zip».

9. [IByxnaHenbHbIl QaitnoBeiii MeHemkep «FreeCommandery.

10. TTporpamma npocMoTpa HHTEpHET KoHTeHTa (Opay3ep) «Mozilla Firefox».

8.3 IlepevyeHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. ®enepanpHbIii IEHTP 00pa30BaTENBHOTO 3aKOHOAAaTENbCTBA : calT. — URL:
http://www.lexed.ru.

2. [Topran @enepanbHBIX TOCYAAPCTBEHHBIX 00PAa30BaTEIbHBIX CTAHIAPTOB BHICIIETO 00pa-
soBanus. — URL: http://www.fgosvo.ru.

3. Hayunas snexktponHas 6ubnuoreka crateit u myonukanuid «eLibrary.ru» : poccuiickuit
WH(OPMAITMOHHO-aHATUTUICCKHH ITOPTaI B 00JIACTH HAYKH, TEXHOJIOTHH, METUITUHBI, 00pa30BaHHS
[6a3a manHbIX Poccuiickoro uHaekca HayuHoro utupoBanusi | : caiit. — URL: http://elibrary.ru.

4. Dunuknoneauym [ DHimkimoneanu. Cinoapu. CipaBOYHUKH : MIOJTHOTEKCTOBBIA peCypc
cBoboaHoro goctynal // ObC «Yuuepcuterckas 6udarorexka ONLINE : caiir. — URL:
http://enc.biblioclub.ru/.
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5. TPAMOTA.PVY — cipaBoyHO-UH(DOpMAIIOHHBIN HHTepHEeT-TopTait. — URL:
http://www.gramota.ru.

6. DnexkrponHsIii KaTanor KybaHCcKoro rocy1apcTBeHHOT0 YHUBEPCUTETA U (PHIINATIOB. —
URL.: http://212.192.134.46/MegaPro/Web/Home/About.

9 MarepuajibHO-TeXHHYeCKas 0a3a, He00XoaAuMasi Il OCYLIeCTBJICHUS
00pa30BaTeJIbHOIO MPOLecca Mo AMCIUIIHHE

MaTepI/IaHBHO'TeXHI/I‘IeCKOG obecrneueHue JUCIMITIIIMHBI 1

Ne Bun pador
OCHAIIICHHOCTh
1 | JlekunoHHBIE 3aHATHS YyeOHast ayTuTOpUS AJIs IPOBEACHUS 3aHITUN JEKIIHOHHOTO
TUIA, OCHAIICHHAs TPE3CHTAIIMOHHON TEXHUKOH (IIPOEKTOD,
9KpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IPO-
rpamMHbIM oOecrnieueHuem (I110)
2 | CemuHapckue 3aHITHS | Y4eOHas ayIuTOpUs AJIS IPOBEICHUS 3aHATHIA CEMUHAPCKO-
r'O THIIA, OCHAIICHHAs MPE3CHTAIMOHHON TEXHUKOM (TIPOEeK-
TOp, PKpaH, KOMIIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IIPO-
rpaMMHBIM 0becnieuenueM (I10)
3 | I'pynnoBsie (MHIUBHU- YyeOHast ayTUTOPHS IS IPOBEACHUS IPYIIIOBBIX U MH/IN-
IyajabHbIC) KOHCYJIbTA- | BUIyaJbHBIX KOHCYJIbTAIUN, OCHAIIICHHAS MTPE3CHTAI[MOHHOM
92078 TEXHHUKOU (TIPOEKTOP, IKpaH, KOMIBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIUM IporpaMmMHbIM obecniederunem (I10)
4 | Tekyuiuii KOHTPOJIb YdeOHast ayAUTOPHsI JUTsl IPOBEICHUS TEKYIIETO KOHTPOJIS,
(Texymrasi aTTecTanus) | OCHAICHHAs epCOHaNbHBIME DBM U COOTBETCTBYIOIIUM
nporpamMmmMHbeIM obecnieuenuem (I10)
5 | CamocrosiTenbHas pa- [TomenieHue 17151 CaMOCTOSITENILHOU pabOThl, OCHAILLIEHHOE

oora

KOMITbIOTEPHOM TEXHUKOH C BO3MOYKHOCTBIO MOAKIIIOUEHUS K

cetu «HTEpHET», MPOrPAMMON SKPAHHOI'O YBEIUYCHUS U

00€CTeYeHHBIH JOCTYIOM B JIEKTPOHHYIO HH(OPMAIIMOHHO-

00pa3oBaTeNbHYI0 cpely (puiaraia yHUBEpCUTETA.
YuranbHeli 3a1 6M0IMOTEKH (prHana.

ABTOp-coctaBuTeNb A-p pus.-Mat. Hayk, npodeccop A.b. umxkun
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