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

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

1.1 Ileab ocBOeHNA TUCHUIIIHHBI

Henstmu ocBoeHust AUCHUIUTUHBL «Teopust GQyHKUIUN NEHCTBUTENLHOTO EPEMEHHOTO0Y SBIIS-
I0TCSA:

— (popMUPOBAHNE CUCTEMATUUECKUX 3HAHUI O COBPEMEHHBIX METO[aX TeOpHH (YHKIIHH, e€ MecTe
Y POJIU B CUCTEME MAaTEMaTHUYECKUX HAYK;

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

— pa3BuTHE A0OCTPAKTHOTO MBIIUICHUS, MPOCTPAHCTBEHHBIX IPECTABICHUMN, BBIYMCIUTEIILHOM,
AITOPUTMUYECKON KYJIBTYp U 00I1Iei MaTeMaTH4eCKON KYJIbTYPBL.

1.2 3apaun AUCHUILIHHBI

Nzyuenne nucuurniannbl « Teopust GyHKIUN TEHCTBUTENBHOTO IEPEMEHHOI0) HaIlpaBiieHa Ha
OBJIQJICHUE CJICTYIOIINX KOMITETCHIUI:

OK-6 criocoOHOCTHIO K CAMOOPTraHU3aIMi U CaMOOOPa30BaHUIO;

ITK-1 roTOBHOCTBIO peai30BLIBATh 00pa30BaTEIbHBIC MIPOrPAMMBI 10 YUECOHBIM MPEeIMETaM
B COOTBETCTBUU C TpeOOBaHUSAMU 00pa30BATENbHBIX CTAHIAPTOB;

[TK-11 roTOBHOCTHIO MCIOIB30BaTh CHCTEMATH3HPOBAHHBIC TEOPETUUYCCKUE M MPAKTHUCCKUC
3HAHUS U1 IOCTAHOBKH U PELICHUS HCCIeA0BaTEIbCKUX 3a/1a4 B 00J1aCTH 00pa30BaHUS.

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

— CTUMYJUpOBaHue (OPMHUPOBAHUS OOIIEKYIbTYPHBIX KOMIIETEHIMI OakajaBpa yepe3 pas-
BUTHE KYJIbTYPHl MBIIICHUS B aCIEKTe MPUMEHCHHS Ha MPAKTUKE COBPEMECHHBIX METOJOB TEOPUHU
byHKIM;

— pacIIUpeHHe CUCTEMATH3UPOBAHHBIX 3HAHWU B OOJACTH MAaTEMaTHUKH IS OOCCIICUCHUS
BO3MO)XHOCTH HCITIOJIb30BaTh 3HAHUE COBPEMEHHBIX MPOOJIEM HAyKH U OOpa30BaHUS MPU PEUICHUH
00pa3oBaTeNbHBIX U MPOoheCcCHOHATBHBIX 33/1a4;

— obecrieyeHre yCIOBHM Ui aKTUBU3AIMU TIO3HABATENBHOW JESATENbHOCTU CTYACHTOB U
(GbopMUPOBAaHKE Y HUX ONBITA UCTIOIH30BAHUS METOJIOB TCOPUH (DYHKITHI B XOJC PEIICHUS TTPAKTHYC-
CKHX 3aJlad U CTUMYJTUPOBAHUE UCCIIEI0BATENICKON IEATEIHLHOCTH CTYIEHTOB B MPOIIECCE OCBOCHUS
JUCITUTUTAHEI.

1.3 MecTo AMCUMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM POrPaMMbl

JucuumuinHa «Teopus GyHKUMHA NeCTBUTENBHOTO NEPEMEHHOT0» OTHOCUTCS K BApMaTUBHON
yacTu npodeccuoHaabHoro nukia. s ocBoeHust AucuuminHbl «Teopus QyHKUIMN 1eHCTBUTENBHO-
ro MEePeMEHHOr0» UCIOJIb3YIOTCS 3HAHUS, YMEHUS, HaBBIKU, CIIOCOOBI JAEATEIbHOCTH U YCTaHOBKH,
MOJIyY€HHbIE U COPMUPOBAHHBIE B XOJ€ M3YYEHHUs CIEAYIOIUX AUCHUIUIMH: «MaTeMaTHuecKuii
aHanmu3», «Aaredpay, «I'eomeTpus».

OcBoeHME JaHHOW JUCIMIUIMHBI SBJISETCS OCHOBOM ISl TIOCTENYIOIIETO U3yUeHUs Yy4eOHBIX
JucuuIuive: «Teopust QyHKIMM KOMIUIEKCHOTO TIepeMEeHHOro», «JluddepeHnmanbaple ypaBHEHU,
«MaremaTuueckasi JOTHKa», a TakKe KypCOB IO BHIOOPY CTYIEHTOB, COAEpKaHHE KOTOPBIX CBSI3aHO
C TOTOBHOCTBIO CTYACHTA YIJIIyOMTh CBOM 3HAaHHS B 00JACTH COBPEMEHHOH Teopuu (DYHKIMHA aei-
CTBHUTEIIBHOT'O U KOMIJIEKCHOT'O IIEPEMEHHBIX.

1.4 IlepeyeHb MUIAaHUPYEMBIX Pe3y/JIbTATOB 00YYEeHHS MO JMCHUILIMHE, COOTHECEHHBIX C
IUIAHMPYEMBIMH Pe3yJIbTATAMM OCBOCHHS 00pa30BaTe/IbHOM IPOrpaMMbl

N3yuenne nanHoW y4eOHON MUCHIUILIMHBI HAITPABJICHO HAa OBJIAJICHHE CICIYIOMNX KOMITCTCH-



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 CHCTEMATH3HPOBAHHBIC TEOPETUYCCKHE U MPAKTUYCCKHE
3HAHUS JIJIs TOCTAHOBKH U PELICHHUs UCCIIeI0BATEIbCKUX 3a7a4 B 00J1aCTH 00pa30BaHMS.

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 M coiep:KaHue U CHUILTHHBI

2.1 Pacnpenesienne TPyA0€MKOCTH JUCUMILIUHBI 110 BUIAM PadoT

OO6mmast Tpy10€MKOCTh AUCITUIUTMHBI cocTaBiisgeT 4 3a4€THbIX en. (144 vaca), ux pacnpenene-
HUE 110 BUJaM paboT MPECTaBICHO B TAOJIHIIC

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 - -
WNHuas 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 Jledera. Paast dypbe
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 camocTositenpHOM 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

DOKBHUBAJICHTHBIE 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 YKMCeNl. [ MIEPKOHTUHYYMBI.

KT

1.2

Mertpuueckue npo-
CTpaHCTBa

Onpenenenye u NpUMepbl METPUYECKUX MIPO-
crpancTB. HopMupoBaHHbIE IpOCTpaHCTBA. EBKIMI0-
BBI IPOCTpaHCTBAa. BHYTPEHHOCTH, 3aMBIKaHHE U T'pa-
HULA MHOXeCTBa. OTKPBITHIE U 3aMKHYTbIE MHOXe€-
cTBa. Cxomsiuecs Mocaea0BaTebHOCTH, IPEAET 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

CrtpoeHHe 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. BHEIIHsIA
Mmepa Jlebera. Buyrpennsst mepa Jlebera. CpaBHeHHe
BHEUIHUX U BHYTpeHHUX Mep JleOera u XKopana.
MmuoxecTtBa usmepumsle o Jlebery. CBoiicTBa n3me-
pUMBIX MHOXeCTB. CueTHas aiTuTUBHOCTb U Hempe-
pbIBHOCTB Mephl JleGera. U3MeprMOCTb OTKPBITHIX,
3aMKHYTBIX U OOPENEeBCKUX 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 or orpannyeHHbIX GyHKUu. Cpas-
HeHue unrerpaigoB Pumana u JleGera. nterpan Jle-
Oera ot HeorpaHnueHHON GyHKIMU. CBONWCTBA UHTE-
rpaina Jlebera.

2.4

Psanpr @ypre

ITpocTpanctBa L1 u Lo. OpTOroHaiabHbIE CHCTEMBI B
eBKJIMIOBBIX IPOCTPaHCTBaX. TpUrOHOMETpHYECKast
cucrema Lo[-7, ). Psapt @ypbe B €BKIMIOBOM MPO-
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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 | MomHOoCTh MHOXKE- | DKBUBAJIEHTHBIE MHOKECTBA. MOIITHOCTh MHOKECTBA. VII, T, ITP
CTBa Cuetnble MHO)ecTBa. KonTHHYyMBI. CpaBHEHNE
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 3aMKHYThIE MHOXKECTBA. [lonHBIE 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. Psnbr 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 OpToroHanbHbIE CUCTEMBI B €BKJIMIOBBIX TPOCTPaH- VIL T, I1P
crBax. Tpuronomerpuueckas cucrema Lo[-wt, w]. Tpu-
roHometpuyeckuit psan Oypoe. Paznoxenne GpyHkunii
B TPUTOHOMETpUUYECKUH psal Dypsbe.

2.3.3 JlaGopaTopHble 3aHATHUS
JlaBoparopHble 3aHATHS HE TPETYyCMOTPEHBI YUEOHBIM IJIAHOM.
2.3.4 IIpumepHasi TeMaTHKA KypCOBBIX padoT

KypcoBbie paboTbl He IPeIyCMOTPEHBI YU€OHBIM IIJIAHOM.




2.4 TlepeyeHb yueOHO-MeTOAUYECKOT0 0O0ecnevyeH s 1JIsl CAMOCTOATEIbHOM padoThI
o0yyaromuXxcs 1o AUCHUIJINHE

[TepeueHs yueOHO-METOANYECKOTO 00ECTICUCHUS TUCITUTUINHBI 10

Ne Bun CP N
BBITIOJITHEHHIO CAMOCTOSATEIILHON PaOOThI

1. CmonuH, 0. H. Beeaenue B Teoputo GyHKIUNA JCHCTBUTEb-
HOM TmepeMeHHON [DNeKTpOoHHBIN pecypc]: ydel. mocodue —
OnekTpoH. gaH. — MockBa: ®JIMHTA, 2012. — 516 c. — Pexxum
nocryma: https://e.lanbook.com/book/20242
[ToarotoBka k mpakTtu- | 2. Jamunarep, B. A. Teopus GyHKIMA IEHCTBUTEIBHOIO Iepe-
1 | yeckuM (CeMHMHAPCKUM) | MEHHOTO : YYEOHMK M IMPAKTHKYM JUIsl aKaJeMHUYECKoro Oaxa-
3aHATUSIM naBpuata / B. A. Jlamunrep, C. JI. CUMOHXEHKOB. — 2-¢ u31.,
nepepad. u gon. — M. : UznarensctBo FOpaiit, 2016. — 242 c.
— (Cepus : Yuuepcutetsl Poccun). — ISBN 978-5-9916-8999-
1. — Pexum pocryma : www.biblio-online.ru/book/7B6B24B2-
DE5A-4A64-AEAD-73C22841B340

1. Tanmnun, A.P. @yHKIIMOHAIBHBINA aHANIU3 : y4eOHOE 1mocodue
/ A.P. JlanmmuH. — ExarepunOypr : M3marenbcTBo YpanabCKOro
yauBepcuteta, 2012. — 200 c. — ISBN 978-5-7996-0720-3 ; To xe
[DnexTpoHHBIT pecypcl]. — URL:
http://biblioclub.ru/index.php?page=book&id=239528

1. Tanwnun, A.P. @yHKIIMOHAIBHBIN aHAINU3 : yueOHOe mocodue
/ A.P. Jlanmnun. — ExarepunOypr : M3marenbcTBo YpanabCKOro
yauBepcuteta, 2012. — 200 c. — ISBN 978-5-7996-0720-3 ; To xe
[DnexTpoHHBIT pecypcl]. — URL:
http://biblioclub.ru/index.php?page=book&id=239528

2. Nanmunrep, B. A. Teopus ¢yHKIu I1eHCTBUTENBHOTO Mepe-
MEHHOTO : Y4eOHMK M TPAaKTUKyM JUII aKaJIeMH4YecKoro Oaka-
naBpuara / B. A. danunrep, C. [I. CUMOHXEHKOB. — 2-€ W3].,
nepepad. u gon. — M. : U3parensctBo HOpaiit, 2016. — 242 c.
— (Cepus : Yuusepcuretsl Poccun). — ISBN 978-5-9916-8999-
1. — Pexum nmocryna : www.biblio-online.ru/book/7B6B24B2-
DE5A-4A64-AEAD-73C22841B340

3. Harancon, N.II. Teopust ¢pyHKIMI BEIECTBEHHON MEpeMeH-
HOU [DnexTpoHHBIH pecypc]: yued. — DnexTpoH. naH. — CaHKT-
[lerepOypr: Jlanb, 2008. — 560 c. — Pexum pgocrymna:
https://e.lanbook.com/book/284

IloaroroBka K KOJUIO-
KBUyMam

[TogroroBka k TecTUpO-
3 | BaHUIO (TeKylieW arre-
CTallMN)

Y4eOHO-METOIUYECKHUE MaTEPHaIbl 11 CAMOCTOSTENbHON paboThl O0yYarOMIMXCs U3 YHCIa
WHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocTasisitores B popmax,
aJaNTUPOBAHHBIX K OTPAaHUYECHUSM UX 370POBbs U BOCIPUITHS WH(OPMALIUU:

JUISL JIUL] C HApYIIEHUSIMU 3PEHUS:

— B IiedaTHOU popme yBeTHUEHHBIM HIpU(TOM,
— B (hopMe JIEKTPOHHOTO TOKYMEHTA,
JUTSL JIAIL C HApYLIEHUSIMU CITyXa:
— B IIeYaTHOU (opme,
— B (popMe PIIEKTPOHHOTO TIOKYMEHTA.
JUISL JIUI] C HapYIIEHUSIMU OIIOPHO-JBUTATEILHOTO arnapara:
— B 1e4atHoi dopme,
— B (hopMe JIEKTPOHHOTO TOKYMEHTA,
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I[aHHBIfI HepequL MOXKET 6BITB JOIIOJIHECH U KOHerTI/ISI/IpOBaH B 3aBUCUMOCTHU OT KOHTHUH-
reHTa o0yJaronuxcs.

3 OOpa3oBare/ibHbIC TEXHOJIOTHH

C uenbto popMupoBaHUs U pa3BUTHsI MPO(HECCHOHAIBHBIX HABBIKOB 00YYaIOIIUXCs, B COOT-
BercTBUU ¢ TpeboBanusmMu @I'OC BO mo HampaBlieHHIO TOATOTOBKH, JUIA peaH3alis KOMIICTCHT-
HOCTHOI'O HOJXO0/a IporpaMMa IpeaycMaTpuBaeT HIMPOKOE MCIIOJIb30BaHHE B y4eOHOM Ipolecce
cnenyromux GopM yueOHON paboTHI:

— akTUBHbIE (DOPMBI (JIEKLIMs, BBOJHAS JIEKIUs, 0030pHas JEKIMs, 3aKIUNTEIIbHAS JIEKLU,
pe3CHTAIHs);

— UHTEpaKTUBHbIE (OpMBI (MPAKTHUECKOE 3aHATHE, CEMHHAp, KOMIBIOTEpHAs CUMYJISALMS,
KOJUIOKBUYM);

— BHEayIUTOpHbIE (JOPMBI (KOHCYJIbTALUSA, IPAKTUKYM, CAMOCTOATENIbHAs paboTa, NOArOTOB-
Ka pedepara, HaMCaHUE KyPCOBOM pabOThI);

— (opMBI KOHTPOJIS 3HAHUM (TPYNIIOBON OIPOC, KOHTPOJIbHAS paboTa, MpakTHyeckas padbora,
TECTUPOBAHUE, KOJUIOKBHYM, 3a4€T, IK3aMEH).

3.1 O6pa3oBaTebHble TEXHOJIOTHMU NPH MPOBEAEHUH JeKIMii

Jlexuust — ofiHa U3 OCHOBHBIX (DOpM OpraHM3aunuu yueOHOro mpoliecca, peacTaBistoIas co-
0ol yCTHOE, MOHOJIOTUYECKOE, CUCTEMAaTUYECKOE, MOCIEI0BATEIbHOE U3JI0KEHUE MPEINO01aBaTeIeM
yuebHoro matepuana. OHa npeAmecTByeT BceM ApyruM (opmMam opraHuzaluy yyeOHOro mpoiiecca,
MO3BOJISIET OINEPATUBHO aKTYAIM3HPOBATH YYEOHBIH MaTepuan AMCUUIUIMHBL. {7151 OBBIIEHUS d¢-
(EeKTUBHOCTH JIEKLIMH 11eJ1ecO00pa3HO BOCIIOIb30BaThCA CICAYIOUIMMU PEKOMEHIALUSMMU:

— YETKO U SICHO CTPYKTYPHUPOBATh 3aHITHE;

— pallMOHAJIBHO TO3UPOBATh MaTepUai B KaKJIOM U3 pa3/eioB;

— MCIIOJIb30BaTh MPOCTOM, JOCTYITHBIN S3bIK, 00pa3HyI0 pedb ¢ IPUMEPAMHU U CPABHEHUSIMU;

— OTKAa3aTbCsl, HACKOJIBKO 3TO BO3MOXHO, OT UHOCTPAHHBIX CJIOB;

— UCII0JIb30BaTh HAIJISIIHBIE TOCOOUS, CXEMBI, TAOJIUIIbI, MOJIEIH, FPA(UKH U T. I1.;

— IPUMEHATh PUTOPUYECKUE U YTOYHSAIOIINE IOHUMAaHNUE MaTepuaa BOIPOCHI;

— o0palaThCsi K TEXHUYECKUM CpeACTBaM 00ydeHUSI.

Busl npumensieMbIx o0pa3zoBa- Kox.
Ne Tema JBI TP pa
TEJNbHBIX TEXHOJIOTHI qac
1 DneMEeHTBl TEOPHUH MHOXKECTB

AYINOBHU3VaJIbHAA TCXHOJIOTHUA, DC-
IIPOAYKTHBHAA TCXHOJIOTUA, JICKIIMH 4%
C IPOOJIEMHBIM H3JIOKEHHEM, UC-

IMOJIb30BAaHUC CPEACTB MYJIbTUMC/IUA

1.1 | MoIHOCTE MHOKECTBA

ayJIMOBU3YyaJIbHAsA TEXHOJIOTHS, pe- 6

1.2 |MeTpuyeckue mpoCTpaHCTBA
IMPOAYKTUBHAA TCXHOJIOTUA

13 OTKpBIThIE U 3aMKHYTbIE MHO)KECTBA Ha|avIMOBU3VallbHAasl TEXHOJIOTHSI, pe- 2
| mpsmoi MIPOTYKTHBHAS TEXHOJIOTHS
2 Wuterpan Jlebera. Psaasr dypre

avanoBu3vajlbHasA TEXHOJOT U, PC- 4

2.1 [Mepa Jlebera
IPOAYKTUBHAA TCXHOJIOTHUA

avanoBu3vajlbHasA TEXHOJIOTHS, PE- 2

2.2 | Mismepumbie yHKumm MIPOLYKTHBHAS TEXHOJIOTHS




avanoBuilvajibHasA TCXHOJIOTHA, PC-

2.3 |Hnrerpan JleGera 4
MPOAYKTHUBHASI TEXHOJIOTUS
ayAMOBU3VaJIbHAsl TEXHOJIOTHS, pe-

2.4 |Psagpt dypre VA M P 4
MPOAYKTHUBHASI TEXHOJIOTUS

Utoro mo xypcy| 26
B TOM YHCJIE HUHTEPAKTHBHOE 00ydeHue™ 4

3.2 O0pa3oBaTe/ibHbIe TEXHOJIOTMU NP NMPOBEAeHNU NMPAKTUYECKUX 3aHATHI

[IpakTHyeckoe (ceMUHApPCKOE) 3aHATHE — OCHOBHAs MHTEpaKTHBHAs (hopMa opraHuzanuu
y4eOHOTO Tpolecca, TOTOIHAIOMAsS TEOPETHUECKUI KypC WM JIGKIMOHHYIO YacTh y4yeOHOW Aucuu-
IUIMHBI U MIPU3BaHHAs IOMOYb O0YYaIOIUMCSI OCBOUTHCS B «IIPOCTPAHCTBE» AUCLUIUINHBL, CAMOCTO-
ATEJIBHO OTEPHPOBATH TEOPETUUECKUMH 3HAHUSAMHU HAa KOHKPETHOM yuyeOHOM Matepuaine. s mpak-
TUYECKOT'0 3aHATHS B KQUeCTBE TEMbI BHIOMpAETCsl OOBIUHO Takasi yueOHas 3ajiada, KOTopas Ipearno-
JaraeT HE CYUIECTBEHHbIE IBPUCTUYECKUE M AHAJIUTHUYECKHE HANPSIKEHUs] U NPOJBHIKEHHS, a IO0-
TPeOHOCTh 00YUAIOIIErocsl «IOTPOraTh)» MaTepua, ON03HATh B KOHKPETHOM TO oOIiee, O 4YeM roBO-

PHIIOCH B JIEKIIHH.

Busl npumensieMbIx o0pazoBa- Kou.
Ne Tema JIBL 1D pa
TEJBHBIX TEXHOJIOTHI qac
1 DJeMEeHTBI TEOPUU MHOXKECTB
aboTa B MaJIbIX TPyIIax, CEMUHA-
1.1 |MoOIHOCTs, MHOYKECTBA p TpYIIIax, 4
PBI B GOpME TUCKYCCHIA
paboTa B MaJbIX TpyIIax, CEMUHA-
1.2 | Metpuueckue IpoCTpaHCTBA pBI B hOpME TUCKYCCHIA, UCTIOIB30- 6*
BaHHE CPEJCTB MYJIbTHMETNA
13 OTKpBITBIE U 3aMKHYTbIE MHOKECTBA Ha|paboTa B MaJIbIX TpyIIax, CEMUHa- 2
"~ | mpsmoit pbI B (hopMe AUCKYCCHit
2 Wnterpan JleGera. Psanpt @ypne
a0oTa B MaJIbIX IPyMIax, CEMUHA-
2.1 |Mepa Jlebera p pymax, 2
pbl B popme aucKyccui
2.2 |3mepumsble GyHKIUU - -
paboTa B MaJbIX TPyIax, CEMUHa-
2.3 |Huterpan Jlebera pBI B GOpMe TUCKYCCHIA, UCTIONB30- 4*
BaHUE CPEJICTB MYJIbTUMEINA
a0oTa B MaJIbIX IPyMIax, CEMUHA-
2.4 |Panb1 Oypoe p pynnax, 6
pbI B popme aucKyccuit
Hroro no xypcy| 24
B TOM YHCJIe UHTEepaKkTHUBHOE 00yueHnue™* | 10




4 OueHoYHbIE CPEACTBA ISl TEKYIIEr0 KOHTPOJIS yCIIeBAeMOCTH H
NMPOMEKYTOYHON ATTECTALUH.

4.1 (I)OHII OIECHOYHBIX CPEACTB JIsl MPOBECACHUA TEKYIIET0 KOHTPOJIsI

4.1.1 PeifTuHroBasi CHCTEMA OLIEHKHU TeKYIIeil yCleBaeMOCTH CTY1eHTOB

Haumenosanue MakcumManbHOe
Ne Buap! onleHnBaeMbix pabot
pa3zena KOJI-BO 0aJlIoB
[pakTryeckas padbora 10
) IeMEHTBI TEOPHH MHO- YCTHBIH (MICEMEHHBIH) OTIPOC 3
KeCTB AxTHBHas paboTa Ha 3aHATHAX 2
[epBoIit KOIITOKBIYM 15
[paktryeckas padbora 10
) Unrerpan Jle6era. Psbi Y CTHBIN (MMCEMEHHBIH) OIIpoc 3
Dypre AkTuBHas paboTa Ha 3aHATHAX 2
Bropoii komtokBHyM 15
Tekyinas arrecTanus 1o
3 Y KommnbroTepHoe TecTUpoBaHUE 40
BCEM pazjenaM
BCEI'O 100

4.1.2 llpumepHbIe BONPOCHI I YCTHOT'O 0IIpoca

DKBUBAJICHTHBIE MHOXECTBA. MOIITHOCTh MHOKECTBA (J1aTh OMIPEICTICHU).
CueTHOCTh MHOKECTBA PAllMOHABHBIX YHCEN (I0KA3aTh).

HecdeTHOCTh MHOXECTBA JICHCTBUTEIIBHBIX YHCEN (JI0KA3aTh).

Teopema Kanropa-bepuinreiina (copmynupoBars).

CpaBHeHME MOIITHOCTEH (1aTh ONpeiesieHue).

bynean MHOecTBa (1aTh ompeeNieHue U I0Ka3aTh OCHOBHYIO TEOPEMY).
Omnpenenenue unrerpaia Jlebera (g orpaHUYEHHBIX (QYHKITUHN).
IIpoctpanctBo L1 (ompeneneHue u CBONCTBA).

[IpoctpanctBO L7 (omipenenenne u CBOWCTBA).

10 Tpuronomerpuyeckas cucreMa (OrnpeieJeHe U OpTOrOHAILHOCTb).

11. Psigpt @ypbe B €BKIUIOBOM MPOCTPAHCTBE (OIMPEIACIICHUE).

CoNoR~ LN E

4.1.3 llpumepHbIe TECTOBbIE 3aJaHU 1JIs1 TEKYIIeii aTTecTAlIUH

1. DKBHBAJICHTHBI JIM MHOXKECTBA BCEX IIEIIBIX YMCEIl, BCEX HEUETHBIX IIEJIBIX YHCEN U BCEX HaTy-
paJIbHBIX yKcen?

a) 1a,

0) Her,

B) SKBHBAJICHTHBI JIUIIIb BTOPOE M TPETHE MHOXKECTBA.
2. DKBUBAJICHTHO JII MHO>KECTBO BCEX MHOTOYJICHOB C HATYpaJbHBIMU KOPHSIMHU MHOKECTBY MHOTO-
YJIEHOB C LIEJIBIMU KOPHIMU?

a) HeT,

0) 11a,

B) 3T MHO>KECTBA COBIA/IAIOT.

') BTOPOE MHOXECTBO UMEET OOJIBIITYI0O MOIIHOCTb.
3. DKBUBaJEHTHBI JiK cienyromue MaoxkectBa: [0;1], [1;3], (2;3), (-o0;0]?

a) TOJIKO MEPBOE U TPETHE,



0) TOJIBKO NEPBOE, BTOPOE U TPETHE,
B) 11,
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.

. . m
6. BrIicoTOI OOBIKHOBEHHOM APOOM — HA3BIBACTCS YHCIIO
n

a) m+n,
0) m+|n|,
B) |[m|+n,
r) |m|+|n]|.
7. BeicoTa MHOrOWwIeHa 2x° —3X +5 paBHa
a) 4,
0) 10,
B) 5,
r) 2.
8. Kakue u3 MHOkecTB skBuBaeHTHEI N, N°, A?, Q°, NxZ?
a) TOJIKO IIEPBBIE YETHIPE,
0) TOJIBKO TIEPBOE U IATOE,
B) TOJIBKO TPEThE, YETBEPTOEC H IATOE,
I) BCE.
9. Kakue U3 MHOKECTB HMEIOT MOIHOCTh KOHTUHYyMa: R?, S - enunuunasg chepa, |° - enunuu-
HBII KyO, €TMHUYHBIHN 1map?
a) BCe, KpOMeE MEPBOT0 U BTOPOTO,
0) Bce,
B) TOJIBKO IIEPBOE U BTOPOE.
10. Eciu A sKBHBajeHTHO YacTu MHOXecTBa B 1 B < A, 10
a) A~B,
0) A=B,
B) MOIIHOCTH MHOXecTBa B Menbine Momuoctu Muoxkectsa A .

11. Ecomu A\B~B\A, 10

a) A=B,
0) MHOKeCTBO A COBIAJAET ¢ JOMOJIHEHNEM MHOXecTBa B |
B) A~B.
12. Ecrmu Ac B u A~ AUC, 10
a) A~BUC,
0) B~BUC,
B) AUC ~BUC,
r) C~AUB.
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4.1.4 TlpumepHble 3aJaHus JAJIsl MPAKTUYECKOH padoThl CTY/I€HTOB

1. HepaBenctBo f TpeyroiapHHKa B HOPMUPOBAHHOM IIPOCTPAHCTBE (R, ||) MMEET BU/I:

1) [x+y|[<|x|+|y];

2) [+ vl <X+l

3) p(x.y) < p(x,2)+p(z,Y);

4) [x—y|<|x=z|+|z-Y].
2. HepasenctBo Komm-Bynskosckoro B npocrpanctse C,[a,b] umeer Bua:

a) |[of (x)g(x)dx‘ < [2F (x)dx- [Pg(x)dx ;

6) \I2(F()-9(0) dx <[°(F ) -w () dx +[* (v () - g (x)) dx;

B) 127 (99 (x)dx| < {12 F (x)dx -/ [2g (x)olx

D) R(F09-9(0) ax <[2f (9dx- [P (.

3. Hepasencro Komm-Bynsikosekoro B npocrpanctse (R, |{) nmeer Bux:
1) [y <[x(lyl;
2) [x+y|<|X+]y|;
3) [x=y|=|x|-lyl;
4) [x=y|= X ~[y]

4. AkcroMa TpeyroyibHUKa B HOPMHUPOBAaHHOM IIPOCTPAHCTBE (R, x? ) MMeEET BUJL:

1) |x+y|£|x|+|y|;
2) J(x=y)? <J(x=2)? +/(z-V)?;

3) «[(x+y 2 S\/(?-F\j?;

4) |x—y|<|x=z|]+|z-y].

5. Akcuoma TpeyrojabHUKa B METPUUECKOM MTPOCTPAHCTBE R" umeer Bu:
a) Q/Zin:l(xi - yi)n < Q/Z?:l(xi - Zi)n +Q/Zin:1(zi - Yi)n ;
6) 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 S\/ Zin:lxiz \/ Zin:ﬂ/i2 .

6. Kakoe u3 eBKJINJIOBBIX TPOCTPAHCTB HE SBISETCS MOTHBIM:
1) R";
2) C,[a,b];
3) Ly[a,b];
4 ,.
7. Hepagenctso Komm-ByHSKOBCKOTo B €BKJINI0BOM IpocTpancTBe R" nMeer Bu:
a) Q/Zin:l(xi - yi)n < Q/Z?:l(xi - Zi)n +Q/Zin:1(zi - Yi)n ;
0) Zin:1|xi - yi| < Z?:1|Xi - Zi|+Zin:1|Zi - yi| ;

11



B) \lZin=1|Xi - yi|2 < \/Zin=l|xi _Zi|2 +\/Zin=l|zi - Yi|2 ;
r) \/ 2y < \/ Zin:lxiz \/ Zin:lyiz :

8. DKBUBAJICHTHBI JII MHOXKECTBA BCEX IEJIBIX YKCEJI, BCEX HEUYETHBIX IICJIBIX YUCE M BCEX HATY-
paJIbHBIX yKcen?

9. M3BecTHO, yTO MHOKecTBa A U B skBuBaneHTHBI. Kakne U3 JaHHBIX MHOXKECTB 0053aTEJIBLHO JK-
BuBajeHTHsl AUB , A, A?B , B?A ?

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

11. Byner nu MeTpuyecKUM IPOCTPaHCTBOM MHOXKECTBO AEHCTBUTEIbHBIX YHUCEN, €CIIH 10/l PaccTo-
SHUEM ITOHUMATh:

a) p(x,y):= N/(x— y)

6) p(x,y)=x=Y];
B) p(x,y)=4(x-y)" .

12. Hanucats hopMyIibl BeIYUCIIeHUsT KO (GUITMEHTOB TPUTOHOMETpHUUECKOTo psana dOypoe.

4.1.5 IlpumepHbIe BONPOCHI K KOJUVIOKBUYMaM

IlepBbIii KOJIOKBHYM
DOKBHMBAJICHTHbIE MHOYKECTBA
MomHOCTh MHOXKECTBA
CyeTHble MHOXKECTBA
KoutnnyymBbI
CBoiicTBa CUETHBIX MHOKECTB
CueTHOCTh MHOKECTBA PallMOHAJIBHBIX YHCEN (JJ0Ka3aTeIbCTBO)
Teopema Kantopa-bepHiureiina
CpaBHEHHE MOIITHOCTEM
bynean MHOecTBa
0. Bynean MHOXecTBa HATypaIbHBIX YHCEI
1. MeTpuueckoe NpocTpaHCTBO (OnpeaesieHue)
12. Merpuka B R"
13. Metpuka B C[a,b]
14. BuytpenHsas Touka. BHyrpeHHOCTh. BHemHOCTb
15. Touka MpUKOCHOBEHUS.
16. I'pannynas Touka. ['panuima
17. 3aMKHYTOE MHOKECTBO.
18. OTKpBITOE MHOKECTBO
19. CBoiicTBa OTKPBITHIX M 3aMKHYTBIX MHOXECTB
20. Cxopmdmascs nociaenoBareIbHOCTh
21. HenpepbIBHOE OTOOpaxKeHue
22. dynaMeHTaIbHasK TOCIIEI0BATEILHOCTD
23. [TonHOE METpHUUYECKOE IPOCTPAHCTBO
24. Cxxumaroree 0ToOpakeHHe
25. [TpuHIUT CKUMAOLINX OTOOPAKEHUN
26. HopmupoBaHHOE ITPOCTPAHCTBO
27. Hopma B R"
28. Hopma B C[a,b]
29. EBKJIMI0OBO POCTPAHCTBO
30. Ckansiproe mpousseaenue B R"
31. Cxamsiproe npoussezienue B Cz[a,b]
32. Hepaencto Komu-ByHsikoBCKOTO (10Ka3aTEIBECTBO)
12
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33.
34.

BOooo~NoO~WONE

wCoNoR~wWNE

0.
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.

Hepasencro Komu-bynsikosckoro B R"
Hepasencto Komu-bynskosckoro B Co[a,b]

Bropoii kKo1J1I0KBUYM
Komnbo MHOXKECTB.
AJIUTUBHOCTB, MOTYaJAIUTUBHOCTb, N30TOHHOCTH (PYHKIIMU MHOKECTBA.
Mepa.
Ko:b110 311eMeHTapHBIX MHOKECTB.
JlnvHa 3J1eMEHTapHBIX MHOXKECTB.
AJIUTUBHOCTH JIMHBI DJIEMEHTAPHBIX MHOXKECTB.
CueTHast aJlAUTUBHOCTD AJIMHBI AJIEMEHTAPHBIX MHOXKECTB.
Buemnsis mepa JleGera.
Buytpennss mepa JleGera.
CpaBHeHME BHEITHUX U BHYTpeHHUX Mep JleOera u Kopnana.
MmoxecTtBa n3mepumsie o Jledery.
Kpurepuii nsmepumoct MHOKeCTBa 110 Jlebery.
CaolicTBa U3MEPUMBIX MHOXKECTB 110 Jlebery.
CuetHast anauTUBHOCTH Mephl Jlebera.
HenpepriBHocTh Mepbl JIeOera.
BbopeneBckue MHOXKECTBA.
Onpenenenne N3MEPUMON (HyHKIIHH.
CaoiicTBa U3MEPUMBIX (PYHKIIMIA.
Onpenenenue naTerpana Jledera.
CoiicTBa unterpaina Jlebera ot orpannueHHbIX GyHKIui (1).
CoiictBa unterpana Jlebera ot orpaHnueHHBIX QyHKIHA (2).
CpaBuenue unrerpaioB Pumana u JleGera.
WNuterpan Jlebera oT HEOrpaHUICHHONW HEOTPHUIATESIILHONU (DYHKITUH.
Wuterpan Jlebera oT HeOrpaHUYeHHON (YHKITUH.
CaoiicTBa unterpaina Jlebera.
HeoOxonuMoe 1 ocTaToOyHOE yCIOBUE HHTETpUpYeMOCTH 1o Jlebery.
IIpoctpanctso Li.
IIpocrpanctso La.
OpToroHanbHble 1 OPTOHOPMAJIbHBIE CUCTEMBI B €BKJIMIOBBIX IIPOCTPAHCTBAX.
Tpuronomerpuyeckas cucrema.
Psnpr @ypbe B €BKINI0BOM IIPOCTPAHCTBE.
Tpuronomerpuueckuit psag @ypwe ¢ hopmMyaamMu BeIYUCIEHUS KO PUIIMEHTOB.
HepasenctBo becceuns.
PaBenctBo [lapceBans. 3aMKHYTbIe OPTOHOPMAJIbHBIE CUCTEMBI.
Teopema 0 3aMKHYTBIX OPTOHOPMaJIbHBIX CUCTEMAX.

4.2 @oHX OLIEHOYHBIX CPEJCTB JAJIs MPOBeAeHHUs MPOMEKYTOUYHOM aTTecTalluu

4.2.1 Bonipochbl HAa IK3aMeH

OKBUBAJICHTHBIE MHOXKECTBA. MOIIIHOCTH MHOKECTBA.

C4YeTHOCTh MHOXKECTBA PAlMOHAJIBHBIX YUCEIL.

CyeTHOCTh MHOXECTBA aJIre0pandecKux Yucel.

HecueTHoCTh MHOXKECTBA IEHCTBUTENIBHBIX YHCEIL.

Teopema Kanropa-bepuireiina. CpaBHEHHE MOIIHOCTEM.

bynean mHoxecTBa.

bynean MHOKeCTBa HATypaIbHBIX YUCEL.

CtpoeHune OTKPBITBIX U 3aMKHYTHIX MHOKECTB Ha NMPSAMOM. MOIIHOCTh OTKPBITHIX MHOKECTB.
JlinHa 3r1eMeHTapHbIX MHOKECTB. CUeTHAs aJINTUBHOCTD JJIMHBI JIEMEHTAPHBIX MHOXKECTB.
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10. Buemnsist mepa JleOera. Buyrpennsis mepa Jlebera.

11. CpaBuenue BHemHUX U BHyTpeHHUX Mep JleOera u XKopaana.

12. MuoxecTBa u3mepumsle 1o Jledery. CBOHCTBa M3MEPHUMBIX MHOMXKECTB.
13. CueTrHas aiTUTUBHOCTD U HEMPEPHIBHOCTH Mephl JleOera.

14. I3MepuMOCTh OTKPBITBIX, 3aMKHYTBIX M OOPEIIEBCKUX MHOKECTB.
15. Onpenenenue n3MepuMon HyHKIIUH.

16. CBoiicTBa U3MEPUMBIX (PYHKITHI.

17. Onpenenenue unterpana Jledera.

18. HTerpupyemMocTb U3MEPUMOI OrpaHMYCHHON (PYHKITHH.

19. CroiicTBa nnrterpana Jlebera ot orpaHMUECHHBIX (PYHKITUH.

20. CpaBHenue unrerpanoB Pumana u JleGera.

21. UnTerpan JleGera oT HeOrpaHUYEHHOUN (YHKITUU.

22. CroiictBa unrerpana Jlebera.

23. HeoOxoauMoe 1 JOCTaTOYHOE YCIIOBHE HHTETPUPYEMOCTH 110 Jlebery.
24. TIpoctpanctso L1.

25. IlpocrpancTtso L2.

26. OpTOroHaJIbHBIE CUCTEMBI B €BKIIMIOBBIX IPOCTPAHCTBAX.

27. Tpuronomerpuueckas cucrema B L2[-m, «].

28. Psinpl @ypbe B €BKIMIO0BOM MPOCTPAHCTBE.

29. Tpuronomerpuueckuii psia Oypse.

30. HepaBenctBo beccens.

31. PaBenctBo IlapceBans. Paznoxenue Qynkuuii B psig Oypre.

4.2.2 Kputepuu olleHKH MO0 MPOMEKYTOYHOM aTTecTalluu (3K3aMeH)

Dk3aMeH — (hopMa MPOMEKYTOUHOH aTTECTAIlH, B PE3yJIbTaTe KOTOPOrO OO0YJArOIIUICS I10-
Jy4aeT OLCHKY B YETHIPEXOaIbHOU HIKaJe («OTIUYHOY, «XOPOIIOY», «YIOBICTBOPUTEIHHOY, «HEYI0-
BJIETBOPUTENBEHO»). OCHOBOM Uil ONpeNeNeHus] OLEHKH Ha AK3aMEHaX CIIY)KUT 00bEM M YpOBEHB
YCBOCHUS CTYJCHTAMU MaTepuala, IpeayCcMOTPEHHOTr0 pabouei mporpaMMOoi TUCIUTLTHHEL.

HToroBasi OIlEHKAa YYHUTBHIBAET COBOKYITHBIE PE3YJbTAThl KOHTPOJS 3HAHWK. JK3aMEH IMPOBO-
ouTes no Ouieram B ycTHOU ¢gopme B Buae onpoca. Coaeprxkanue ounera: 1-e 3aganue (Teoperuye-
CKHI1 BOTIpOC); 2-€ 3a/laHne (TeOpeTUUECKHil BOpoc); 3-€ 3a1anue (3a1aqa).

CryneHTsl 00513aHbI ¢IaTh 9K3aMEH B COOTBETCTBUHU C PACIIMCAHUEM U YYEOHBIM IJIAHOM. DK-
3aMeH T10 JUCIHILIMHE TPEecieayeT Lelb OIEHUTh c(HOPMUPOBAHHOCTH TPEOYEMBIX KOMITETCHIINH,
paboTy cTyJeHTa 3a Kypc, MOJIyYeHHE TEOPETUUECKUX 3HAaHUN, UX MPOYHOCTh, Pa3BUTHE TBOPUECKOTO
MBIIICHHSI, TPHOOPETEHNE HABBIKOB CaMOCTOSATENBHON paboThI, YMEHHE TPUMEHSTH MOJyYCHHBIC
3HAHUS [T pellieHHs] TPaKTUYECKUX 3a7ay.

®dopma npoBeaeHHS SK3aMEHa olpesenseTcs: B paboueil nporpaMme AUCUUIUIMHBL. CTyAeHTY
IPEOCTABIIAETCS BO3MOXHOCTh O3HAKOMJIEHUS ¢ paboyeil mporpaMMoi TUCIMITIIMHBL. DK3aMeHaTop
MMEET MPaBO 337aBaTh CTYJIEHTAM JIOTIOJHUTEIBHBIC BOIIPOCH! 110 BCEH YyUeOHOH MporpamMme JHCIH-
IUIMHBL. BpeMms npoBeneHMs 5K3aMeHa yCTaHaBJIMBAETCSl HOPMaMHU BpeMeHM. Pe3ynbTar claun sK3a-
MEHa 3aHOCHUTCS TPETOaBaTeieM B 9K3aMEHAIIMOHHYIO BEJOMOCTb U 3a4E€THYIO KHUXKKY.

DK3aMeH MPOBOJUTCSA B YCTHOM (WM MUCBbMEHHOW) Gopme mo Oouneram. Kaxaplid 6umer co-
JIEPKUT OJJMH TEOPETUUECKUH BOMIPOC M OHY 3ajady. DK3aMEeHATOp UMEET MPaBO 3aJaBaTh CTYACH-
TaM JONOJHUTENbHbIE BOIPOCHI 10 BCeil yueOHOM nmporpaMmMe AUCHUIUIMHBL. Bpems nmpoBeneHus k-
3aMeHa YCTaHaBIMBACTCS HOpPMaMH BpeMeHH. Pe3ynbTaT ciadm 3K3aMeHa 3aHOCHTCS IPETojiaBaTe-
JIeM B DK3aMEHAIlMOHHYIO BEIOMOCTb U 3a4E€THYIO KHUXKKY.

O1eHKa «OTIIMYHOY» BHICTABIISIETCS, €CITH CTY/CHT:

— MOJIHO PacKpbl COIep)KaHUe MaTepualia B 00J1aCTH, IPEAYCMOTPEHHON POrpaMMOoii;

M3JI0KHIT MaTeprall TPAMOTHBIM SI3bIKOM B OIPEIEIIEHHON JIOTHYECKOW MTOCIIET0BATEILHOCTH,
TOYHO UCTOJIb30BaJ TEPMUHOJIOTHIO;

— MPaBWJILHO BBIMIOJIHII PHCYHKH, YEPTEXH, Tpa(uKu, HCIOIB30BaJl HATJSAHBIE TOCOOUS,
COOTBETCTBYIOIIME OTBETY;
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— TMOKa3aJI YMEHUSI WUTIOCTPUPOBATH TEOPETUUECKHE TOJOKEHUS KOHKPETHBIMU MPUMEpPaMU
13 MPAKTHKY;

— MPOJIEMOHCTPUPOBATl YCBOCHHE H3YYCHHBIX COMYTCTBYIOIIMX BOMPOCOB, CHOPMHUPOBAH-
HOCTb U YCTOMYMBOCTh 3HAHUM;

— OTBEYAJl CAMOCTOSTEIHHO 0€3 HaBOJAIIMX BOMPOCOB, KaK HA OWJIET, TaK M Ha JOMOJIHUTEIIb-
HBIC BOIIPOCHI.

O1eHKa «XO0pOII0» BBICTABIISIETCS, €CIIU:

— B U3JIO)KCHUH JIONYIIEHBI HEOOIbIIHE MPOOEIbl, He UCKA3UBIIINE METOIMUYECKOTO COACpIKa-
HHUSI OTBETA;

— JIOMYIICHBI OJIMH-IBA HEJIOYETa MPHU OCBEIICHHH OCHOBHOTO COJEpKAHUS OTBETA, UCIIPAB-
JICHUE TI0 3aMEYaHUIO MPEINo/1aBaTelis;

— JOIYIICHBI OMMUOKK WK O0Jiee IBYX HEIOYETOB MPU OCBEIICHHH BTOPOCTEIIEHHBIX BOIIPO-
COB, JIETKO UCITPABJICHHBIX 10 3aMEUAHUIO MPEToIaBaTesl.

Or1eHKa «yI0BJIETBOPUTEIHHOY BBICTABIISETCS, €CIIH:

— HETOJIHO WJIM HETOCJIeI0BATEILHO PACKPHITO COJIEpKaHUE MaTepralia, HO MOKa3aHo o0Iiee
MMOHUMaHWE BONPOCa M MPOACMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC /I JAIBHEHUIIIET0 YCBOCHUS
MIPOrpaMMHOTO MaTepHaia;

— UMEJIUCh 3aTPyJHEHUS] WM JOMYIIEHbl OIIMOKH B ONPECICHUU MOHSATHH, YepTekax, Bbl-
KJIaJIKaX, PACCYXACHUSIX, UCTIPABIICHHBIX ITOCJIE HECKOJIBKUX HABOJSIIMX BOIPOCOB MPEMOIaBATEIIA.

OneHka «HeyI0BIETBOPUTENILHOY BbICTABIISCTCS, €CIU:

— HE PAaCKPBITO OCHOBHOE COJIepKaHUE yueOHOTO METOIMUYECKOT0 MaTeprarna;

— 00Hapy)XeHO HE3HAaHWE U HETIOHUMaHHUE CTYJEeHTOM Oouibliiell nin Hanbosiee BaXKHOM YacTu
JUCIIUIUINHEI;

— IOMYUIEHbl OMIMOKK B OMpEeNIEHUU MOHSATHM, MPU UCHOIb30BAaHUU TEPMUHOJIOTHU, B PU-
CYHKaX, 4epTexkax, B HCIIOJIb30BAHUH W MPUMEHEHUH HATJISITHBIX MTOCOOWH, KOTOPBIC HE UCITPABJICHBI
MIOCJIC HECKOJIbKUX HABOSAIINX BOIIPOCOB IPEIO1aBaTEIs;

— JIOTYIICHBI OMIMOKU B OCBEIICHMH OCHOBOIIOJIATAIOIINX BOITPOCOB JUCIUTIIINHBI.

Ha sx3ameHe npeaiaraeTcsi peuTh MPaKTHISCKOE 3a1anue. J[Jis OEHKH MPaKTHYECKOTo 3a-
JAHUS UCTIONB3YIOTCS CIEAYIOIINE KPUTSPUH:

OneHka «OTJIIMYHOY» BBICTABIACTCS CTYIEHTY, €CIM MpU PEIICHUU 3a/1adll BBINOJHEHBI BCE
ATamlbl aJrOPUTMa, BEPHO BBITIOJIHEHBI TPOMEKYTOUHbBIEC BBIUUCIEHNS U 0OOCHOBAHHO TIOJIYYE€H BEp-
HBINA OTBET.

OreHKa «XOpPOII0» BBICTABJISETCS CTYJAEHTY, €CJIM TPH PEIICHUU 3aJaud BBITIOJHEHBI BCE
ATambl AITOPUTMA, B MIPOLIECCE BHITOTHEHHS TPOMEKYTOUHBIX BBHIUMCIECHUN AOMyIleHa apudmeTuye-
cKas oInOKa 1 000CHOBAHHO IOJIYY€H OTBET C YYETOM JOIYIIEHHOMN OMIMOKH.

OrneHKa «yJIOBIETBOPUTENBHO» BBICTABISIETCS CTY/EHTY, €CIIH MPHU PEUICHUH 3a/1a4ll HE BbI-
MIOJTHEHBI BCE JTAIbI AITOPUTMA, B IIPOIIECCE BHIMOTHCHHS IPOMEKYTOYHBIX BBIYUCIICHUN JOMYIIICHBI
apudmeTnyecKre OMMOKH M TOTyYeH OTBET C YUE€TOM JOMYIIEHHOW OIMUOKU WM OTBET MOITYYEeH He
000OCHOBAHHO.

OrneHKa «HEyAOBIETBOPUTEIBHO» BBICTABISETCS CTYJEHTY, KOTOPBIM HE 3HAeT OOMbIIel Ya-
CTH OCHOBHOTO COJIepKaHUsl y4eOHON MpOrpamMMbl TUCHMIUIMHBI, JOMYCKAaeT rpyObie OMUOKH B pe-
[ICHUH U HE YMEET MPUMEHATH 0a30BbIE aNTOPUTMBI IIPU PEIICHUU TUIOBBIX MPAKTHUYECKUX 3a7a4

OreHOYHBIC CPEJICTBA JIJISi MHBATUIOB M JIUI[ C OTPAHMYCHHBIMH BO3MOXKHOCTSIMH 3]I0POBbBS
BBIOUPAIOTCS C YYETOM MX WHIAUBUAYAIBHBIX MCUXO0()U3MUECKUX 0COOCHHOCTEH.

— TP HEOOXOJMMOCTH WHBAJIWJAM H JIMIIAM C OTPAHWYCHHBIMH BO3MOXKHOCTSIMH 3JI0POBBS
MIPEIOCTABIISICTCS JOMOIHUTEIBHOE BPEeMs [Tl TOATOTOBKHM OTBETA HA DK3aMEHE;

— P TIPOBEJCHUH TPOLEAYPHl OIICHUBAHHS PE3YJbTATOB OOYYCHHS] MHBAJIUIOB W JIHI[ C
OTPAaHWYEHHBIMH BO3MOXHOCTSIMH 3JI0pPOBbsI TPEIYCMATPUBAETCS HCIIOJIIb30BAHUE TEXHHUUECKUX
CPEJICTB, HEOOXOAMMBIX UM B CBSI3H C UX HHIUBUAYATHBHBIMH OCOOCHHOCTSIMU;

— P HEOOXOJAMMOCTH Ui OOYYaIOIUXCSI ¢ OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbSI U
WHBAJIMIOB TIPOLIETypa OIEHUBAHMS PE3yIbTATOB OOYUYCHHS MO JUCIUILIMHE MOKET MPOBOAUTHCS B
HECKOJIBKO JTAIlOB.

15



[Iponetypa oueHUBaHUS PE3yJIbTATOB OOYUYEHUs] WHBAIMIOB M JIUI[ C OTPAHUYCHHBIMH BO3-
MOYKHOCTSIMH 370POBbS [0 TUCIHMITIMHE (MOYII0) PelycMaTpUBaeT NPeAoCTaBlIeHe HHDOpMaALH
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM HX 30POBbS M BOCHPUSATHS HH(OPMAIIH:

JUid 111 ¢ HapyIIEHUMHU 3PEHUS:

— B Ie4aTHOM (hopMe YBEITMUYCHHBIM HIPUDTOM,
— B (popMe 3IIEKTPOHHOI'O IOKYMEHTA.
JIyist 5L ¢ HapyIIeHUsAMU CIIyXa:
— B IIe4aTHOM (opme,
— B (pOopMe AIIEKTPOHHOTO IOKYMEHTA.
JUig nu1 ¢ HapyIIEeHUsAMH OIIOPHO-[BUTATEIbHOTO alapara:
— B miedaTHoi opme,
— B (popMe 3IIEKTPOHHOI'O IOKYMEHTA.

JlaHHBIN TIepeueHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa 00y4aro-
LIUXCA.

Maker Ounsera
®dunman gpenepaabHOro rocy1apcTBEHHOI0 OIOKETHOTO 00pa30BaATEIBHOTO
yupexaAeHus Beiciiero oopasoBanus «KyOaHCKUI rocy1apcTBEHHBIN YHUBEPCUTET)

B I. CnaBsiHcke-Ha-KyOanu
dakynbTeT MaTeMaTUKH, THPOPMATUKU M TEXHOJIOTUU
Kagenpa marematuku, "HQOPMATUKU U METOJUKH UX MPETOIaBaHUS

HuctmmummHa « M HpOpMamoHHBIE CHCTEMBI»,
4 xypc, 7 cemecTp

BUJIET Nel

1. Undopmarnmonnas cucrtema. Knaccudukanus nHGOpMaIIMOHHBIX CUCTEM.
2. SI3bIK cTpyKTypupOBaHHBIX 3aripocoB SQL. OCHOBHBIE TOHATHS.
3. IIpakTHKO-OpHEHTUPOBAHHAS 3a/a4a

3aB. kadenpoit A. b. lllumkux [IpenonaBatens C. A. Ilo3ausaxoB

Hara «  » 20 .

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

5.1 OcHoBHas JuTEpaTypa

1. Janunrep, B. A. Teopust GpyHKIMIA JeiCTBUTENTLHOIO IEPEMEHHOTO : YUEOHUK U
NPaKTUKYM JUI akageMudeckoro Oakanaspuata / B. A. Jamunrep, C. JI. CHMOH)XEHKOB. — 2-€ U311,
nepepad. u gon. — M. : M3narensctBo HOpaiit, 2016. — 242 c. — (Cepust : YHuBepcutetsl Poccun).
— ISBN 978-5-9916-8999-1. — Pexwum ngoctyma : www.biblio-online.ru/book/7B6B24B2-DE5SA-
4A64-AEAD-73C22841B340

2. laaunuH, A.P. ®yHKIIHMOHATBHBIN aHau3 : yaeOHoe ocooue / A.P. JlanwnmmH. —
ExatepunOypr : U3garensctBo Ypansckoro ynusepcureta, 2012, — 200 c. — ISBN 978-5-7996-0720-
3 ; To xe [Dnextponusiit pecype]. — URL: http://biblioclub.ru/index.php?page=book&id=239528

5.2 JlonoJiHUTEILHAA JTUTEpaTypa

1. Anekcannpos, [1.C. BBenenne B TEOpHI0 MHOXKECTB U OOIIYIO TOTIOJIOTHIO [ DIEKTPOHHBIN
pecypc] : yueb. mocobue — DnektpoH. aaH. — Cankt-IlerepOypr : Jlanp, 2010. — 368 c. — Pexum
noctyma: https://e.lanbook.com/book/530. — 3armn. ¢ skpana.
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2. ABpamenko, B.C. Teopust pyHKIMI 1eHCTBUTENBHOTO IEPEMEHHOTO0 : yueOHOe mocodue /
B.C. ABpamenko ; MuHucTepcTBO 00pa3zoBaHus u Hayku Poccuiickoit deneparuu,
['ocynapcTBeHHOE 00pa30BaTENLHOE YUPEKIECHUE BBICIIETO MPO(HECCHOHAIBHOTO 00pa30BaHuUs
«Enenkuii rocygapcTBeHHbIN yHUBepcuTeT uM. M. A. bynunay. — Enent : 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. 3aimmsusik, B.E. Teopust u nmpakTuka 1o BEIYUCIUTEIHHON MaTeMaTuke : yueOHoe mocobue /
B.E. 3anuznsk, I'.1. [llenanoBckas ; MuHucTepcTBO 00pa3oBanus U Hayku Poccuiickoii @enepamu,
Cubupckuit ®enepanbubiii yauBepcutet. — KpacHosipek : Cubupckuii GpenepanbHblil yHUBEPCUTET,
2012. — 174 c. : Tabs. — ISBN 978-5-7638-2498-8 ; To xe [DnexTpoHHBIN pecypc]. —
URL: http://biblioclub.ru/index.php?page=book&id=229271

4. Cyxunos, A.U. JIeknuu 1o GyHKIIMOHATBHOMY aHAIHU3Y : yueOHoe mocooue / A.M.
Cyxunos, N.I1. ®upcoB ; MunucrepcTBo odpazoBanus u Hayku Poccuiickoit deneparum,
®DenepalibHOE areHTCTBO MO0 00pa3oBaHuI0, TexHoNIornuecKuii UHCTUTYT DeepanbHOro
rOCyJapCTBEHHOTO 00pa30BaTeIbHOIO YUPEXKICHHSI BBHICIIETO MPO(HECCHOHAIBHOTO 00pa3oBaHus
«OsxubIlt dpenepanbublil yHuBEpcUTET». — PocToB-H//l : U3narensctBo FOxkHOTO dpenepanbHOro
yauBepceuteta, 2009. — 190 c. — ISBN 978-5-9275-0671-2 ; To e [Dnekrponusii pecype]. — URL:
http://biblioclub.ru/index.php?page=book&id=241073

5. PeBuna, C.B. ®yHKIMOHATBHBIN aHAJIW3 B IPUMEpax U 3ajavax : yueOHoe nocobue / C.B.
Pesuna, JI.U. Cazonos ; denepaibHOE areHTCTBO MO 00pa3oBaHuto Poccuiickoit denepanum,
®denepalibHOE rOCYJapCTBEHHOE 00pa30BaTEIbHOE YUPEKICHHUE BBICIIETO MPO(EeCcCCHOHAIBHOTIO
obpazoBanus "FOxHbiid Genepanbubiii yauBepcutet'. — PoctoB-u/]l : M3naTenscTBo FOXHOTO
denepanproro yauepcuteta, 2009. — 120 c. — 6ubimmorp. c: C. 118-119. — ISBN 978-5-9275-0683-5
; To e [Dnekrponnsiii pecype]. — URL: http://biblioclub.ru/index.php?page=book&id=240944

6. Hatancon, U.I1. Teopust ¢hyHKIMI BEIIECTBEHHOM MEPEMEHHON [ DJIEKTPOHHBIN pecypc] :
yueb. — DunektpoH. naH. — Cankr-IlerepOypr : Jlans, 2008. — 560 c. — Pexxum nocryna:
https://e.lanbook.com/book/284

5.3 llepuoanueckue U3TaHUS

1. BectHuk MockoBckoro YHusepcuteta. Cepust 15. BoluncnurtenbHas MaTeMaTHKa U Ku-
oepuetuka. - URL: https://dlib.eastview.com/browse/publication/9166

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

3. Bectuk Boponexckoro rocynapcrseHHoro yuuepcuteta. Cepust: @usuka. Matemaruka.
— URL: http://elibrary.ru/contents.asp?titleid=9761

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

5. BectHuk MockoBckoro YHusepcutera. Cepust 15. BoluncnuTtenbHas MaTeMaTHKa M KU-
oepuetuka. - URL: https://dlib.eastview.com/browse/publication/9166/udb/890

6. Maremaruka u ee npuioxeHus. KypHan BaHOBckoro maremMarnyeckoro oOIiecTa. —
URL.: http://elibrary.ru/title_about.asp?id=32863

7. Marematnueckue 3ametkn CBO®Y. HayuHo-nccnenoBaTesbCKUii MHCTUTYT MaTEMAaTHKHU
CeBepo-Bocrounoro ¢enepansHoro ynuBepcurera umM. M.K. AmmocoBa (Sxyrck). — URL:
http://elibrary.ru/contents.asp?issueid=1443590

8. MaTtemMaTHuUeCKHE METObl U MOJAEIH: TEOPHs, MPHIIOKEHHS U POJIb B 00pa3oBaHUU. Y IIbs-
HOBCKHI roCyAapCTBEHHBIN TEXHUYECKUI YHUBEPCUTET (Y 1pIHOBCK). — URL:
https://elibrary.ru/contents.asp?titleid=54645

9. Maremaruueckue Tpyasl. Macturyr marematuku um. C.JI. Cobonea CO PAH (Hosocu-
oupck). — URL: http://elibrary.ru/contents.asp?issueid=1389771
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https://e.lanbook.com/book/284

10. MaremaTn4eckuii BECTHUK I€ABY30B U yHuUBepcuTeToB Bonro-Bsrckoro pernona (Ku-
poB). — URL.: https://elibrary.ru/contents.asp?titleid=28395

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

6 Ilepeyenns pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTEepHeT», HeOOXOAUMBIX /IJIsl 0CBOEHHSI JUCHMILITHHBI

1. OBC «Ynuepcuterckas oudnmoreka ONLINEY [yueOHbIe, HayuHbIe 31aHUS,
NEPBOMCTOYHUKH, XyI0KECTBEHHBIE IPOM3BEICHUS Pa3IMYHBIX U3/IaTEIIbCTB; )KypHAIIbI,
MYJIBTUMEANIHAS KOJUICKIUS: ayIMOKHHUTH, aynnoQaiibl, BUACOKYPChl, HUHTEPAKTUBHBIE KYPCHI,
HKCIIPECC-TIOJrOTOBKA K SK3aMEHaM, IPE3CHTAIIH, TECThI, KAPThl, OHJIAWH-YHIUKIIONIECANHU, CIIOBAPH] :
caitt. — URL.: http://biblioclub.ru/index.php?page=main_ub_red.

2. OBC uznarenbctBa «Jlanp» [ydeOHbIe, HAYUHbIC U3/IAHHS, IEPBOMCTOYHUKH,
XYI0KECTBEHHbBIE IPOU3BECHUS PA3IUYHbIX U3/IaTeNbCTB; )KypHaubl] : cailiT. — URL:
http://e.lanbook.com.

3. OBC «Opaiit» [paznen «BAIHA I[TOAINCKA: ®unuan KyoI'Y (1. CnaBsinck-Ha-KyOann):
y4eOHUKH U yueOHbIe ocoOust u3narenberBa «tOpaiity] : caitt. — URL: https://www.biblio-
online.ru/catalog/E121B99F-E5ED-430E-A737-37D3A9E6DBFB.

4. Hayunas anektpoHHasi Oubiarorexa. MoHorpaduu, n3ganHeie B u3narenbcTse Poccuiickoit
Axkanemuu EcrecTBO3HaHUS [IIOTHOTEKCTOBBIN pecypc cBoOoaHOoro qoctynal : cailT. — URL:
https://www.monographies.ru/.

5. Hayunas snekrponHasi Oubnuoreka crarei u myonukanuii «eLibrary.ruy : poccuiickuii
UH(POPMAITMOHHO-aHAIMTHYECKUI TIOPTai B 00IaCTH HAyKH, TEXHOJIOTHUH, METUITUHBI, 00pa30BaHuUs
[5600 »xypHaios, B otkpsiToM goctyme — 4800] : caiit. — URL: http://elibrary.ru.

6. bassl mannbIx kommanuu «Mct Beroy [paznen: [lepuonudeckue u3nanus (Ha pyc. 513.)
BKJIIOYAET KOJUTEKIMH: V31aHus 1Mo o01IeCTBEeHHBIM U TYMaHUTapHBIM HaykaMm; M3nanus mo
nenaroruke u o0pasoBanuio; M3nanus mo nHGHOpMaMOHHBIM TeXHOJOTHIM; CTaTHCTHYECKHE
usganus Poccun u crpan CHI'] : caiit. — URL: http://dlib.eastview.com.

7. KubepJlenunka : HayyHas 37€KTpOHHasi OMOIMOTeKa [ HaydHbIE KYpHAJIbl B
HOJIHOTEKCTOBOM (popmare cBobomHOro nocrymna] : cait. — URL: http://cyberleninka.ru.

8. ExnHoe oKHO JocTyIa K 00pa3oBaTellbHBIM pecypcam : deaepanbHas HHGOpManoHHAas
cucTteMa cBOOOTHOTO JI0CTYIa K HHTETpajIbHOMY KaTallory 00pa30BaTeIbHbIX HHTEPHET-PECYPCOB U K
ANIEKTPOHHOM OMONIMOTEKE yueOHO-METOANUECKUX MarepralioB JJisl BCEX YpOBHEN 00pa3oBaHMUS:
JOIIIKOTIEHOE, o011iee, cpeHee MpodecCHOHaTbHOE, BhICIIee, TONOTHUTENbHOE : callT. — URL:
http://window.edu.ru.

9. denepanbHbIil 1IEHTP HHOOPMAIIMOHHO-00pa30BaTEIbHBIX PECYPCOB [/ 00111IeT0,
CpeaHero npodeccuoHaIbHOro, JOMOIHUTEIBHOTO 00pa30BaHMsl; TOTHOTEKCTOBBIN pecypc
cBoboaHoro noctymna) : cait. — URL: http://fcior.edu.ru.

11. Duumknoneauym [Ouuukiaoneauu. Cnoapu. ClipaBOYHUKY : MTOJTHOTEKCTOBBIN pecypc
cBobomuoro nocryna] / ObC «Yausepcuterckas oubdmoreka ONLINEY : caiit. — URL:
http://enc.biblioclub.ru/.

12. DnexrpoHHbIii Karanor Ky0aHCKOTO ToCy1apCTBEHHOTO YHUBEPCHTETA U (DUITHATIOB. —
URL.: http://212.192.134.46/MegaPro/Web/Home/About.

7 MCTO}II/I‘ICCKI/IC YRa3zaHusl JJisd CTYAC€HTOB 110 OCBOCHUI0 TUCITUIIJIMHBI

7.1 MeToan4yeckue YKa3aHUA K JeKIUAM

B Xxonme JEKIMOHHBIX 3aHATUH CTYJEHT JOJKEH BECTH KOHCIIEKTHPOBAaHUE Yy4eOHOTro
MmaTepuana. O6pamaTh BHUMaHHE Ha KaTeropuu, (pOpMyIHpOBKH, PACKPHIBAIOLINE COAECPKAHUE TEX
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WJIM UHBIX SBJICHUM M MPOIECCOB, HAYUYHbIE BBIBOJABI U MPAKTUYECKUE pEeKOMEeHauuu. JKenareabHo
OCTaBUTh B pabO4YMX KOHCIIEKTax IIOJIA, Ha KOTOPHIX JeNaTh MOMETKH W3 PEKOMEHIOBaHHOMN
JUTEPATyphl, TONOIHAIOUIME MaTepUal IPOCIyIIaHHON JIEKIIUHY, a TAKXKE IOJYepKUBAIOIINE 0COOYIO
BAKHOCTh TE€X WJIM HMHBIX TEOPETUYECKUX IIOJOKEHUU. 3aiaBaTh MPENOAABATEN0 YTOUHSIOLINE
BOIIPOCHI C LIENBIO YCHEHUS TEOPETUUECKUX MOJIOKEHHM, pa3pelieHus CIIOPHBIX cUTyauui. B xone
MOATOTOBKA K CEMHHAapaM CTYACHT JOJDKEH M3YyYUTh OCHOBHYIO JINTEPATypy, O3HAKOMHUTHCS C
JIOTIOTHATEIIFHOW JIUTEPATypOi, HOBBIMH MyOIHMKAIUSMU B TEpUOAMYECKUX H3MaHusX. [Ipu sTom
y4ecTh PEKOMEHAINH MPEenojaBaTelis U TpeOoBaHus y4eOHOM MporpaMMmal.

HeobOxomuMo nopabaTeiBaTh CBOW KOHCIIEKT JICKIIHH, JIejasi B HEM COOTBETCTBYIOIIUE 3aIUCH
U3 JUTEepaTyphl, PEKOMEHJOBAHHOMN MPEIOoIaBaTeIeM U MPeyCMOTPEHHON Y4eOHOH TPpOrpaMMoii.

7.2 MeToan4yeckne yKa3aHusl K NPaAKTHYECKHM 3aHSITHAM

OcCHOBHOM 4acTbi0 y4yeOHOM pabOThl CTYJEHTA SIBJIAETCS €ro CUCTeMaTHUYecKasl OJrOTOBKa K
OpakTU4ecKuM 3aHsATUsAM. CTyIeHTHl JOJDKHBI OBITh HAalENeHbl HAa BaXKHOCTh KauyeCTBEHHOM
IOATOTOBKH K TAKUM 3aHATHSIM.

IIpy 1DOArOoTOBKE K HPAKTUYECKUM 3aHATHSAM CTYIEHTBHl JOJDKHBI OCBOWUTH BHAdaje
TEOPETUYECKUI MaTepuall 0 HOBOW TeME 3aHATHs, C TeM YTOObI MCIOJIb30BaTh 3TU 3HAHHS IPU
pelieHny 3ajad. 3aTeM IPOCMOTpPETh OOBSCHEHUS pELIEHUs IPUMEpPOB, 3ahay, CJAEJaHHbIE
npenojiaBaTesieM Ha IpeblAyIlleM IMPakTUYeCKOM 3aHATHM, pa3o0paTtbcs ¢ IpuUMepami,
IIPUBEICHHBIMU JIEKTOPOM II0 3TOM ke TeMe. Pemunth 3aanHble npumepbl. Eciau HekoTopble 3a1aHus
BBI3BIM 3aTPYIHEHUs IpPH PEIICHUH, IONPOCUTh OOBACHUTH IpErnojaBaTesss Ha OYEepeIHOM
[IPAKTUYECKOM 3aHSATUHU WIN KOHCYJIbTALUH.

JUIg MOArOTOBKM K IIPAKTUYECKUM 3aHATUSAM PEKOMEHAYETCSI MCIOJb30BaTh. METOAMYECKUE
PEKOMEHAANNU K MPAKTUYECKUM 3aHATHAM 10 JUCIUILINHE, pabodyio MporpamMmy TUCIHILIHHBI U
(OHJ] OLICHOYHBIX CPEACTB MO AUCLUIIUHE.

7.3 MeToan4yecKkue yKa3aHUs K CAMOCTOSITEJIbHOM padoTe

CamocrosiTenbHast paboTa CTYAEHTOB pacnajacTcs Ha JBa CaMOCTOSITENIbHBIX HalpaBICHUS:
Ha M3YYEHUE M OCBOCHUE TEOPETUYECKOrO JIEKIIMOHHOIO MaTepualla, ¥ Ha OCBOEHUE METOAMKHU
pelieHus mnpakTUdyeckux 3ajgad. [Ipu Bcex ¢opmMax caMOCTOSATENbHOM pPabOTHI CTYAEHT MOKET
MOJIyYUTh Pa3bACHEHUS II0 HEMOHATHBIM BOIIpOCAaM Yy TIPENOAaBareiss HAa WHIUBUAYAJIbHBIX
KOHCYJIbTAllUsIX B COOTBETCTBUM C IrpauKoM KOHCYIbTauul. CTYyIEHT MOXKET Takke oOpaTUThCs K
PEKOMEH/IyeMbIM TpernojaaBaresieM ydyeOHUKaM M y4yeOHbIM MOCOOUSM, B KOTOPBIX TEOPETHUYECKHUE
BOIPOCHI U3JI0KEHBI 00JIee INPOKO U MOAPOOHO, UEM Ha JIEKIIMSIX.

IIpy mnoAroTOoBKE K KOJUIOKBUYMAaM CTYAE€HTaM HPUXOAUTCA H3y4aTbh YyKa3aHHbIE
npenojaBaTesieM TeMbl, HCHOJb3Yys KOHCHEKThI JIEKIIMHA, PEKOMEHJIYyEMYIO JUTepaTypy, ydeOHbIe
nocoOusi. OTBEeThl Ha BO3HHUKAIOIIKE BOMPOCH! B XOJI€ MOATOTOBKH K KOJUIOKBUYMY M KOHTPOJIBHOM
paboTe MOXKHO MOJIYYUTh HA MPAKTHUECKUX 3aHATHSAX U OUEPEIHBIX KOHCYIbTAIUIX.

Psin TeM 1 BOpOCOB Kypca OTBEAEHBI JJIsi CAMOCTOSITENIbHON MpopaboTku cTyneHtamu. [1pu
3TOM Yy JIEKTOpa MOSBISETCS BO3MOXKHOCTh PACHIMPUTh KPYr H3y4aeMbIX MpoOsieM, JaaTh Ha
CaMOCTOSITENIbHYI0O TPOpabOTKy HOBBIE MHTEpecHble Bompochl. CTyIeHT IOJKEeH pa3o0parbcs B
pPEeKOMEHAYeMOM JIUTEpaType U MHCbMEHHO H3JIOKUTh KPAaTKO M JOCTYNHO JuIsl ce0s OCHOBHOE
CoJiep’KaHuE MaTepuana.

[IpenogaBaTens MpoBepsieT KAUeCTBO YCBOEHHSI CaMOCTOSITENIbHO MPOPaOOTaHHBIX BOIIPOCOB
Ha MPAaKTUYECKUX 3aHATHAX, KOHTPOJIBHBIX paboTax, KOJUIOKBUYMax M BO BpeMs HK3aMeHa. Takum
o0pa3oM, HCIIOJIb30BAHHE BCEX PEKOMEHAYEMBIX BHJOB CaMOCTOSITENIbHONM paboThl  JaeT
BO3MOXHOCTh 3HAYUTEIHHO aKTUBU3UPOBATh PA0OTY CTYJEHTOB HaJl MaTEpHUaIOM Kypca.

B ocBoeHMM IUCHUIUIMHBI MHBAJIWJAMH M JIMIAMH C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMHU
3I0pOBbsl  OOJIBIIIOE 3HAUYEHHWE HMMEET WHAMBUAyalbHas ydyeOHas pabora (KOHCYIbTallMM) —
JOTIONTHUTENIbHOE pa3bsiCHEHHe Yy4yeOHoro warepuana. HWHAMBUAyalbHbIE KOHCYJIbTAallUU IO
IpeMETy SBISIIOTCS BaXHBIM (PAKTOPOM, CHOCOOCTBYIOUIMM HWHAMBHUIyalIM3allUd OOY4YEeHHUS H
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YCTAHOBJICHUIO BOCHHTATCIIBHOT'O KOHTAKTa MCKAY NPCHOJABATCIIEM U 06y‘IaIOH_II/IMC}I HWHBAaJIWJIOM
HJIN JIUIOM C OTpaHUYCHHBIMH BO3MOXKHOCTAMHA 310POBbS.

8 Ilepeyennb HHGPOPMANMOHHBIX TEXHOJIOTHIA, HCIOJIb3yeMbIX NPH
OCYIIIeCTBJIEHUH 00Pa30BaATEILHOIO MpoIecca Mo JUCIHUIIIHHE

8.1 Ilepeyenb HHGOPMALHOHHBIX TEXHOJIOTHA

KomnbroTepHoe TecTUpOBaHHE MO0 MUTOTaM M3YYCHHUs Pa3/ieioB AUCHUIUIMHBL [IpoBomuTcs B
KOMITBIOTEPHOM KJIacce, OCHAIEHHOM MEePCOHAIBHBIMU DBM U COOTBETCTBYIOMIMM MPOrPaMMHBIM
obecnieuenuem (I10).

8.2 IlepeyeHb HEOOXOAMMOT0 MPOTrPAMMHOI0 00ecreyeHus!

1. Oducusrii makeT npunoxenuii «Apache OpenOfficex.

2. IlpunoxkeHue 1mMo3BoJISONIee TPOCMATPUBATH M BOCIIPOU3BOIUTH MeAMaKOHTEHT PDF-
daitno «Adobe Acrobat Reader DCy.

3. [IporpaMmsl, IEMOHCTPALIUK BUACO MAaTEPHAIIOB (IIPOUTPHIBATEIIb)
«WindowsMediaPlayer».

4. IIporpammMa npocMOTpa MHTEPHET KoHTeHTa (Opay3ep) « Google Chrome ».

5. OducHsiii maker npunoxenuit «LibreOfficex.

6. OducHerit naker npunoxxennit «Microsoft Office Professional Plus 2007 Russian Academ-
iC».

7. TexctoBsiit penaktop «Notepad++y.

8. IIporpaMma aitoBbIii apXUBaTOP «7-ZIP».

9. JIByxmnaHensHbIN (aitoBbiii MeHemkep «FreeCommandery.

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

8.3 IlepeueHb HHGPOPMAIMOHHBIX CMIPABOYHBIX CHCTEM

1. ®enepanbHbI EHTP 00pa30BATEIHLHOTO 3aKOHOAATENbCTBA : calT. — URL:
http://www.lexed.ru.

2. Ilopran @enepanbHBIX TOCYIAPCTBEHHBIX 00Pa30BaTELHBIX CTAHAAPTOB BBICIIETO 00pa-
soBanus. — URL: http://www.fgosvo.ru.

3. Hayunas snextpoHHas 6nbnnoTeka crarei u myonukamnmii «eLibrary.ru» : poccuiickuit
MH(}OPMaIMOHHO-aHAIMTUIECKHI MOPTa B 00JIaCTH HAYKH, TEXHOJIOTHH, METUIIMHBI, 00pa30BaHUS
[06a3a manHBIX Poccuiickoro mHIeKca HaydyHOTo nuTHpoBaHus| : cait. — URL: http://elibrary.ru.

4. DunuknoneanyM [Duuknoneauu. CnoBapu. CripaBOYHUKH : TOTHOTEKCTOBBIN pecypc
cBoboanoro gocrymal // ObC «YuuBepcurerckas ouoimorexka ONLINE : caiit. — URL:
http://enc.biblioclub.ru/.

5. TPAMOTA.PY — cnipaBouHo-nH(popMannoHHbIi nHTEpHET-IopTait. — URL:
http://www.gramota.ru.

6. DnekTponHsbIi KaTamor KybaHCKoro rocy1apcTBeHHOTO YHUBEPCUTETA U (PHITHAIIOB. —
URL.: http://212.192.134.46/MegaPro/Web/Home/About.

9 MarepuajibHO-TeXHHUYECKas1 0a3a, HEOOX0AUMAS ISl OCYLIECTBJICHUS
00pa30BaTeJILHOI0 MpoLecca Mo AUCIHUIINHE

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNEe TUCIUTUTMHBI U
Ne Bun pabor
OCHAIIIEHHOCTh
1 Jlek1MOHHBIE 3aHATUS VYueOHast aymuTopus JJIsl TPOBEICHUSI 3aHITHI JEKIIHOHHOTO
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THIA, OCHAIICHHAs MPE3EeHTALUOHHON TEXHUKOH (TIPOEKTOP,
9KpaH, KOMITBIOTEP/HOYTOYK) M COOTBETCTBYIOIIUM ITPO-
rpaMMHbIM obecrieuerneM (I10)

CGMI/IHapCKI/Ie 3aHATHUA

VY4yeOHas ayaAuTOpHs JUIsl IPOBEIECHUS 3aHATUH CEMUHAPCKO-
ro THIA, OCHAIIEHHAs IPE3EHTAMOHHONW TEXHUKOH (IIpoeK-
TOP, IKPaH, KOMIIbIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IIPO-
rpaMMHbIM obecrieueHrem (I10)

I'pynnoBelie (MHAUBU-
IyallbHbIE) KOHCYJIbTa-
UU

YyeOnast ayauTopus JUisl IPOBEIEHUS IPYIIOBBIX U UHIH-
BUJyaJbHBIX KOHCYJIbTAllU/, OCHAIIICHHAS TPE3EHTAIlMOHHON
TEXHUKOH (IIPOEKTOP, IKpaH, KOMITbIOTEP/HOYTOYK) U COOT-
BETCTBYIOLUM ITporpaMMHbIM obecnieuenuem (I110)

Texymui KOHTPOJIb
(TekyImast aTTecTarl )

VYueOHast aynutopus Il IPOBEICHUS TEKYIIIEr0 KOHTPOJIA,
OCHallleHHAas NepcoHaIbHbIMU DBM U COOTBETCTBYIOIIUM
nporpamMmmubeiM obecriedenueM (I10)

CamocrosTenbpHas pa-
oora

[Tomernienue 1st cCaMOCTOSATENbHOM pabOThI, OCHAILLIEHHOE
KOMITBIOTEPHON TEXHUKOH C BO3MOYKHOCTBIO MOAKIIIOYSHHS K
cetu «MHTEpHET», IPOrpaMMON SKPaHHOTO yBEIHMUEHUS U
00ecre4yeHHbIH 10CTYIIOM B 3JIEKTPOHHYIO HH(POPMAILIMOHHO-
o0pa3oBaTeNbHYI0 cpeny (unmnana yHuBepcuTeTa.

YurtanpHbIN 37 OMOIHOTEKH (rHaa.

ABTOp-coctaButenb A-p pus.-mat. Hayk, mpodeccop A.b. umkun
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