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1 He.]]l/l U 3aa91 U3YICHHUA TUCHUILIMHDbI

1.1 Ileap ocBOeHMA TUCHUIIIHHBI

Hensimu ocBoeHust AUCHUILIUHBL «Teopust GyHKUUN NEHCTBUTENFHOTO MEPEMEHHOT0Y SBIIf-
I0TCA:

— (popMUPOBAaHUE CUCTEMATUYECKUX 3HAHUI O COBPEMEHHBIX METO[aX TeOpHH (YHKIMH, e€ MecTe
Y POJIM B CUCTEME MAaTEMaTHUYECKUX HAYK;

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

— pa3BuTHE AOCTPAKTHOTO MBILUICHUS, MPOCTPAHCTBEHHBIX IPECTABICHUMN, BBIYMCIUTEIILHOM,
AITOPUTMUYECKON KYJIBTYp U 00I1Iei MaTeMaTH4eCKON KYJIbTYPBL.

1.2 3apaun AUCHUILIHHBI

Wzyuenne pucruruinabl « Teopust QyHKIMIA AeHCTBUTEIHLHOTO MIEPEMEHHOT0» HalpaBlieHa Ha
(dbopMUpOBaHUE y CTYICHTOB CIEAYIONUX KOMITCTECHITUH:

OK-6 criocoOHOCTh K caMOOpraHU3aIly ¥ CaMO0OpPa30BaHUIO;

ITK-1 roTOBHOCTh peann30BBIBaTH 00pa30BaTEIbHBIC MPOTPAMMEI TI0 YUYEOHBIM IIpEeIMETaM B
COOTBETCTBUH C TPEOOBaHUSIMH 00pa30BaTEIBHBIX CTAHIAPTOB;

ITIK-11 roTOBHOCTh HWCHOJB30BaTh CHUCTEMATH3HPOBAHHBIC TCOPETUUYCCKUE M IMPAKTUUYCCKUE
3HaHUS TSI TOCTAHOBKH U PEIICHUS UCCIICIOBATEIbCKUX 3a1ad B 00JIaCTH 00pa30BaHMUS.

B cooTBeTcTBHE C 3TUM CTaBATCS CICAYIOIINE 3391 JUCIIUILTAHBI:

— cTUMYyJIUpoBaHKue (HOPMUPOBaHMS OOIICKYIBTYPHBIX KOMIICTCHIIMH OakanaBpa uepe3 pas-
BUTHE KYJIbTYPHl MBIIICHUS B aCIEKTE NMPUMCHECHHS Ha MPAKTHKE COBPEMEHHBIX METOJOB TEOPUHU
byHKIM;

— pacIIUpeHHe CUCTEMATH3UPOBAHHBIX 3HAHWK B OOJACTH MAaTEMaTUKH IS OOCCIICUCHUS
BO3MOXKHOCTH HCIIOJIb30BaTh 3HAHUE COBPEMEHHBIX MPOOJIEM HAYKH M OOpa30BaHHS MPU PEIICHUH
00pa30BaTebHBIX U IPOPECCHOHATBHBIX 3a/1a4;

— o0ecrieyeHne YCIIOBHM Uil aKTUBU3ALMU I103HABATEIBHON JCSITEIBHOCTH CTYICHTOB H
(GhOopMUPOBAHKE Y HUX ONBITA UCTIOJIH30BAHUS METOIOB TCOPUH (DYHKITHI B XOJC PEIICHUS PAKTHYC-
CKHUX 33/1a4 U CTHMYJIUPOBAHHE MCCIICIOBATEIBCKON NESTEIBHOCTH CTYICHTOB B TIPOIIECCE OCBOCHUS
JUCITUTUTAHEI.

1.3 MecTo AMCUMILNIMHBI B CTPYKTYpe 00pa30BaTeIbHOM POrPpaMMbl

JucuuruinHa «Teopus GyHKIMHA NeCTBUTENBHOTO NEPEMEHHOT0» OTHOCUTCS K BApMaTUBHON
yacTu npodeccuoHambHOro 1ukia. s ocBoeHus AucuuminHbl «Teopust QyHKUIMN 1eHCTBUTENBHO-
ro MEePEeMEHHOI0» MCIOJIb3YIOTCSl 3HAHUS, YMEHUsI, HABBIKU, CIOCOOBI J€ATEIbHOCTH U YCTaHOBKH,
MOJIyYE€HHBbIE U COPMUPOBAHHBIE B XOJ€ M3YYEHHUS CIEAYIOIUX JAUCHUIUIMH: «MaTemMaTHuecKuii
aHanmu3», «Anredpay, «I'eomeTpus».

OcBoeHMEe JaHHOW JUCIUIUIMHBI SBIJISETCS OCHOBOM JJISl OCIEAYIOUIEr0 U3yueHUs: y4eOHBIX
JucuuIuive: «Teopust QyHKIMH KOMIUIEKCHOTO MepeMeHHOro», «JuddepeHnnanbablie ypaBHEHU,
«MatemaTrueckas JOrMKay, a Takke KypcoB IO BbIOOPY CTY/AEHTOB, COJIEPKAHUE KOTOPBIX CBS3aHO
C TOTOBHOCTBIO CTYAEHTA YIJIyOMTb CBOU 3HaHMS B 00JacTU COBpPEMEHHOH Teopuu (QyHKUMN Jeil-
CTBHUTEIIBHOTO U KOMIIJIEKCHOT'O ITIEPEMEHHBIX.

1.4 IlepeyeHb MUIAHUPYEMBIX Pe3y/JIbTATOB 00YYEeHHS MO JMCUUILIMHE, COOTHECEHHBIX C
IUIAHMPYEMBbIMH Pe3yJIbTATAMM OCBOCHMS 00pa30BaTe/IbHOM IPOrpaMMbl

N3yuenne nanHO#M yueOHOU AMCIUIUIMHBI HAMpaBieHO Ha (OPMHUPOBAHHE Y CTYACHTOB Clie-
QYIOIINX KOMIIETEHIIUH!

OK-6 c1mocoOHOCTh K cCaMOOPTaHU3AIMH U CaMO0Opa30BaHUIO;

ITK-1 roToBHOCTH peann30BbIBaTH 00pa3oBaTelbHbBIE MPOTPAMMEI IO YU4€OHBIM MpeaIMeTaM B
COOTBETCTBUU C TpeOOBaHUSAMHU 00pa30BaTEIbHBIX CTAH/IAPTOB;
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IIK-11 roToBHOCTH HCHOJB30BaTh CUCTEMATU3HPOBAHHBIE TEOPETUUYECKUE M INPAKTUUYECKUE
3HAHU JUIsl TIOCTAHOBKH U PELICHUS MCCIIe0BaTeIbCKHUX 3a7a4 B 00JaCTH 00pa30BaHMs.

i B pe3ynbrare u3ydyenus yaeOHONU AUCHUIUINHBI 00Y-
HACKE Conaeprxanue komie- YaIOIIHUECS JOJDKHBI
Ne | xomme- .
TEHIUH (WK €€ 4acTH)
TeHIMU 3HATh yMeTh BJIAJeTh
1 OK-6 | —cmocoObHOCTh K ca- | — OCHOBHBIE — MPaBUWIBHO — OCHOBHBIMHU
MOOpPraHM3allMd M Ca- | IOHATUS U TeO- | (OPMYIHPOBATDH | MOJIOKECHUAMHU
MOOOpa30BaAHUIO pEMBI. TEOpHM | U pelaTh 3aja- | KJIACCHYECKUX
MHOKECTB, 9yM (B TOM YHUCJIE | pa3felioB  TEO-
TEOpPHH  JICH- | MPUKIIATHBIC) puu  QyHKIUH
CTBUTEJIBHOTO | CpPEACTBAMMU JEICTBUTENIBHO-
quciaa, TEOpUH | QYHKIMOHAIb- | TO IEPEMEHHOI0
Mepbl  TEOpPHUM | HOTO aHajau3a u
uHrerpana Jle- | teopun  QyHk-
Oera Ui
2 I[IK-1 | —roToBHOCTb pe€ajau- | — OCHOBHBIE —TOYHO H Ja- | — 0a30BBIMH
30BBIBaTh  00pa3zoBa- | ¢akThl  (QYHK- | KOHUYHO  pac- | UJIESIMH U METO-
T€JIbHBIE IPOrPaMMBbI | IMOHAIBHOIO CKa3blBaTh WIH | JaMU  TEOPHUH
[0 y4yeOHBIM IpeaMe- | aHaIu3a; ONUCBHIBATh pe- | yHKUUN jel-
TaM B COOTBETCTBHM C | — OCHOBHBIE LIEHWE  3aj]ady, | CTBUTEIBHOIO
TpeOoBaHUsAMU  00pa- | (QyHKIMOHANIb- | JOKA3aTelIbCTBO | IIEPEMEHHOIO;
30BaTENIbHBIX CTAaHJAp- | HbIE CTPYKTYpHI | TEOPEM, CBOM- | — CUCTEMOM OC-
TOB (mpocTpaHCTBa) | CTBa  paccMar- | HOBHBIX — MarTe-
MaTemaTruye- pUBAaEMbIX Ma- | MATUYECKUX
CKOI'0 aHaJIM3a | TEeMAaTUYECKUX | CTPYKTYp M aK-
00BEKTOB CUOMATUYECKUM
METO/10M
3 [1K-11 | —roTOBHOCTb HCIIOJb- | — OCHOBHBIE HC- | — UCIIOIB3YS — OCHOBHBIMH
30BaTh CUCTEMATHU3H- | CIEIOBATEIb- MOJIy4EeHHBIE HOHSATHAMHU
pOBaHHBIE TEOpPETHYE- | CKME€  METOJbI | 3HaHUS, MPOBO- | HIKOJBHOTO
CKME M NpPaKTUYEeCKHe | (QYHKUMOHANb- | IUTh HCCIENO- | Kypca MaTema-
3HAHUA JUIsl TIOCTAHOB- | HOTO aHAJIM3a W | BaHWs, CBSI3aH- | TUKH,  CBSI3aH-
KU M peleHHs] ucciie- | TeOpun (QyHK- | Hble C OCHOB- | HBIMH C TEOpH-
JOBATENbCKUX 3a7a4 B | MM  JEHCTBHU- | HBIMU IIOHATHU- | €l byHKIMI
obyacTi 00pa3oBaHusl | TEIBHOIO  Ie- | sIMM Kypca JNENCTBUTEIILHO-
PEMEHHOTO ro MEePEMEHHOT0
(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 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, MPAKTHYCCKUE 3aHATHS) 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 (TEOPETUYECKOro) 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 MHO>KECTBA Ha NPSIMOMN 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 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. BHYTPEHHOCTH, 3aMBIKaHHE U T'pa-
HULA MHOXeCTBa. OTKPBITHIE U 3aMKHYTbIE MHOXe€-
cTBa. Cxomsimuecs MocieA0BaTeIbHOCTH, IPEACI U
HenpepbeIBHOCTD. CBA3HOCTSL. [lonHble MeTpHUYeCKue
npocTpancTBa. [IpHHIATT CKUMAOIINX OTOOpasKeHUH.
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 aiTuTUBHOCTb U Hempe-
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

ITpocTpanctBa L1 u Lo. OpTOroHaiabHbIE CHCTEMBI B
eBKJIMIOBBIX IPOCTPaHCTBaX. TpUrOHOMETpHYECKast
cucrema Lo[-7, ). Psapt @ypbe B €BKINIOBOM 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 |MowHOCTE MHOKE- | DKBUBAJIEHTHBIE MHOKECTBA. MOIIIHOCTh 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. EBKIIMIOBBI 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 HHTErpupyeMOCTh H3MEPUMOI OrpaHHYEHHON (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 @ypoe. Paznoxenue Gpynkunii
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 y4eOHO-MeTOAUYECKOT0 00ecnevyeH s 1IJIsl CAMOCTOATEIbHOI padoThI
o0yyaromuXxcs 1o AUCHUIJINHE

[TepeueHs yueOHO-METOANYECKOTO 00ECTICUCHUS TUCITUTUINHBI 10

Ne Bun CP N
BBITIOJITHEHHIO CAMOCTOSATEIILHON PaOOThI

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.
[ToarotoBka k mpakTtu- | 2. Cmonun, FO. H. BBenenue B Teoputo GyHKIMI 1E€HCTBUTEIb-
1 | yeckuMm (CeMHHApPCKUM) | HOW TIEPEMEHHON [DIEeKTpPOHHBIM pecypc]: yded. mocodume —
3aHSTHIM OnekTpoH. gaH. — MockBa: ®JIMHTA, 2012. — 516 c. — Pexxum
nocryma: https://e.lanbook.com/book/20242

3. Harancon, N.I1. Teopust ¢pyHKIMIA BEIIeCTBEHHOW IMepeMeH-
HOUM [DnekTpoHHBIN pecypc]: yued. — DnekTpoH. aaH. — CaHKT-
[lerepOypr: Jlanp, 2008. — 560 c. — Pexum pgocryma:
https://e.lanbook.com/book/284.

4., KoHCIEKTHI JICKITUH (B 2JICKTPOHHOM BHJIE).

1. Mlumkun, A. b. Bynessl anreOpsl. Mepsl XKopaana u JleGera:
yueOHoe mocoOue Al CTYACHTOB BBICHIMX Y4€OHBIX 3aBEJCHHIH,
00y4aroImuXxcs 1Mo €CTeCTBEHHO-MAaTEMAaTUYECKUM MPO(UIIsIM 11e-
narorudeckoro oopasosanus / A. b. Iumkun. — CnaBsHCK-Ha-
Ky6anu: ®umman KybGanckoro roc. yn-ta B 1. CriaBsiHCKe-Ha-
Ky6anu, 2017. — 64 c.

2. Pabouas mporpamma mucturiinabl «Teopus GyHKuui nei-
CTBUTEJIBHOM IIEPEMEHHOMN».

3. KoHcriek oI JieKuuii (B 3JIEKTPOHHOM BHJIE).

IloaroroBka K KOJUIO-
KBUyMam

1. Mlumkun, A. b. Bynessl anreOpst. Mepol XKopaana u JleGera:
yueOHoe mocoOue A CTYACHTOB BBICHIMX YYEOHBIX 3aBe/ICHHI,
00yyaroluxcsi M0 €CTeCTBEHHO-MaTeMaTHUEeCKUM MPOGUIIsIM Tie-
narorudeckoro oopazosanus / A. b. [umkuna. — CnaBsHCK-Ha-
Ky6auu: ®unuan Kybanckoro roc. yH-ta B r. CnaBsHCKe-Ha-
Ky06anu, 2017. — 64 c.

2. DOHJT OIEHOYHBIX CPEJICTB, BKIIOYAIOIIMA OaHK TECTOBBIX
3aJjaHui (B 3JIEKTPOHHOM Buje) Mo aucuuminHe «Teopust pyHK-
LM TEVCTBUTEIBHON EPEMEHHOW.

3. KoHcriekTsl jiekuuii (B 3J1€KTPOHHOM BH/IE).

[ToaroToBka kK TeCTUpO-
3 | Banmio (TEKyme arre-
CTall1H)

Y4eOHO-METOIUYECKHNE MaTepHalbl Il CAMOCTOSTENbHON paboThl O0yJArOMIMXCs U3 YHCIa
WHBAJIMJIOB U JIUI] C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMU 3710poBbs (OB3) npenocTasisitores B popmax,
aJaNTUPOBAHHBIX K OTPAaHUYCHUSM UX 370POBbs U BOCHPUATHS WH(OPMAIIUH:

JUTSL JIAIT C HAPYIIEHUSMH 3PCHHUS:

— B IieyaTHOU popme yBeTHUEeHHBIM HIpUdTOM,
— B (hopMe JIEKTPOHHOTO TIOKYMEHTA,
JUTSL JIALL C HApYLIEHUSIMU CITyXa:
— B IIeYaTHOU opme,
— B hopMe PNIEKTPOHHOTO TIOKYMEHTA.
JUTS1 JIAIT C HAPYIIEHUSIMH OTTIOPHO-BUTATEIFHOTO armapara;
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— B re4atHoi (opme,
— B (hopMe PIEKTPOHHOTO TOKYMEHTA,
I[aHHBIfI MNEpCUCHb MOXKCET OBITH JOIMOJIHCH WU KOHKPCTHU3UPOBAH B 3aBUCUMOCTH OT KOHTHUH-
TeHTa 00yYaroIXCsl.

3 O0pa3oBare/ibHbIC TEXHOJIOTHH

C 1enbio GOpMUPOBAHUS U PA3BUTHSI MPOPECCHOHATBHBIX HABBIKOB 00YYaOLIMXCsI, B COOT-
BercTBuU ¢ TpeboBanusiMu O@I'OC BO mo HampaBiieHUIO TMOATOTOBKH, JUIS peau3alis KOMIICTCHT-
HOCTHOTO MMOJXO0Ja MporpaMma MpeayCcMaTpUBaeT IIMPOKOE HMCIOIb30BaHHE B YU4EOHOM MpoIlecce
cnenyromux GopM yueOHON paboTHI:

— akTUBHBIC (HOPMBI (JIEKIIKS, BBOJHAS JICKIIMs, 0030pHAast JCKIIUs, 3aKIIOUNTEIbHAS JICKIU,
pe3CHTAIHs);

— MHTEepaKTUBHBIE (DOpMBI (ITPAKTHYECKOE 3aHATHE, CEMHUHAP, KOMIIBIOTCPHAS CHMYJISIHS,
KOJUIOKBUYM);

— BHEAYAUTOPHBIE POPMBI (KOHCYIbTALMS, IPAKTHKYM, CAMOCTOSATENIbHAs paboTa, MoAroTOB-
Ka peepara, HalTMCaHUE KyPCOBO# pabOThI);

— (hopMBI KOHTPOJIS 3HAHHI (TPYIIIIOBON OMPOC, KOHTPOJIbHAsE paboTa, MpakTUYecKas paborta,
TECTUPOBAHUE, KOJUIOKBHYM, 3a4ET, IK3aMeH).

3.1 O6pa3oBaTesibHbIEe TEXHOJIOTHH NPH NPOBeAeHUN JIeKIHii

Jlekuust — ofiHa U3 OCHOBHBIX (pOpPM OpraHu3alnuu yueOHOro mpolecca, IpecTaBistoIas co-
0ol yCTHOE, MOHOJIOTUYECKOE, CUCTEMATUYECKOE, MOCIIEI0BaTEIbHOE U3JI0KEHHUE MPEN01aBaTeIeM
yuebHoro matepuana. OHa IpeAmecTByeT BCeM ApyruM (opmMam opraHuzaluy yyeOHOro mpoiiecca,
MIO3BOJIIET ONEPATUBHO aKTyaJU3UpOBaTh yueOHBIM MaTepuan JUCHUIUIMHBL (1 HOBbIMIEHUS (-
(EeKTUBHOCTH JIEKLMI 11eJ1IeCO00pa3HO BOCIIOJIb30BAThCS CIEAYIOIMMH PEKOMEHIALUSIMU:

— YETKO U SICHO CTPYKTYPHUPOBATh 3aHITHE;

— pallMOHAJIBHO TO3UPOBATh MaTEpUai B KaKJIOM U3 pa3eioB;

— MCIIOJIb30BaTh MPOCTOM, JOCTYITHBIN S3bIK, 00Pa3HyIO pedb ¢ IPUMEPaMH U CPAaBHEHUSIMH;

— OTKa3aThCsl, HACKOJIBKO 9TO BO3MOXKHO, OT HHOCTPAHHBIX CIIOB;

— UCIOJIb30BaTh HATJISIIHBIE TOCOOUS, CXEMBI, TAOIUIIbI, MOJIEIH, IPa(UKH U T. I1.;

— IPUMEHATh PUTOPUYECKUE U YTOYHSAIOIINE IOHUMAaHNUE MaTepuaia BOIPOCHI;

— 00palaThCs K TEXHUYECKUM CpeACTBaM 00yUEeHHUSI.

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

Ay OBHU3VaJIbHAA TCXHOJIOTHUA, DC-
IIPOAYKTHBHAA TCXHOJIOTUA, JICKIIMH 4%
C IPOOJIEMHBIM H3JIOKEHHEM, UC-

IMOJIb30BaHUC CPEACTB MYJIbTUMC/IUA

1.1 | MoIHOCTE MHOKECTBA

ay/IMOBHU3yalIbHAsI TEXHOJIOTHSI, Pe-
1.2 |Merpuueckue mpoCcTpaHCTBA 6
MPOTYKTUBHAS TEXHOJIOTHS
1.3 |OTKPEITBIC M 3aMKHYThIC MHOKECTBA Ha|aVIMOBHM3VATbHAs TEXHONOTHS, pe- 2
" | mpsimoi MPOTYKTUBHAS TEXHOJIOTHUS
2 Nuterpan Jlebera. Psaasr dypre
avIMOBU3ValIbHAsI TEXHOJIOTHSI, Pe-
2.1 [Mepa Jlebera va M P 4

IPOAYKTUBHAA TCXHOJIOTHUA
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ayaMOBU3VaJIbHAsl TEXHOJIOTHS, pe-

2.2 |H3mepumsble GyHKINN VA M P 2
MPOAYKTHUBHASI TEXHOJIOTUS
avINOBHU3VaJIbHAsl TEXHOJIOTHSI, pe-

2.3 |WnTerpan Jlebera va M - P 4
IPOIYKTUBHASI TEXHOJIOTHSI
ayaAMOBU3VaJIbHAsl TEXHOJIOTHS, pe-

2.4 |Psagp dypre VA M P 4
MPOAYKTHUBHASI TEXHOJIOTUS

Utoro mo xypcy| 26
B TOM YHCJIC UHTEPAKTHBHOE 00ydeHue™ 4

3.2 Oﬁpaf}OBaTe.]ILHble TEXHOJOI'UMMA IIPA MIPOBEACHUHA NIPAKTHYCCKHUX 3aHATHH

[TpakTuyeckoe (CeMUHApPCKOE) 3aHSATHE — OCHOBHAs WHTEpPAKTHBHAsA (hopMa opraHU3aIiH
y4eOHOro Ipolecca, JOMOIHIOMAs TEOPeTUUECKUI Kype WIN JIGKLIMOHHYIO YacThb y4eOHOW TUCIH-
IUIMHBI ¥ TIPU3BaHHAs TIOMOYb O0YYAIOIIUMCSI OCBOUTHCS B «IIPOCTPAHCTBE» AUCHUIUINHBL, CAMOCTO-
ATEJIBHO ONEPUPOBATh TEOPETUUECKUMH 3HAHUSAMHU HAa KOHKPETHOM yuyeOHOM Matepuaine. s npax-
TUYECKOTO 3aHATHS B KQUECTBE TeMbI BHIOMpaeTcss 0ObIYHO Takas ydeOHas 3ajada, KOTopas Mpeano-
JaraeT He CYIIECTBEHHbIE 3BPUCTHYECKHE U AHATUTHUYECKUE HAIPSDKEHHs] U MPOABMIKEHMs, a IO-
TPeOHOCTh 00YUAIOMIETOCs «IIOTPOTaTh)» MaTepHal, OMO3HATh B KOHKPETHOM TO o0IIee, O 4eM roBO-

PHIIOCH B JICKIIUU.

Bupl npumensieMbIx o0pazoBa- Kou.
Ne Tema JIBL 1D pa
TEJNBHBIX TEXHOJIOTHI qac
1 DJeMEeHTBI TEOPUU MHOXKECTB
aboTa B MaJIbIX TPYIIax, CEMUHA-
1.1 |MoOIHOCTs, MHOYKECTBA p TpYIIIax, 4
PBI B GOpME TUCKYCCHIA
paboTa B MaJIbIX TPyIIax, CEMUHA-
1.2 | Metpuueckue IpoCTpaHCTBA pBI B hOpMe TUCKYCCHIA, UCTIOIB30- 6*
BaHHE CPEJCTB MYJIbTHMEINA
13 OTKpBITBIE U 3aMKHYTblE MHOKECTBa Ha|paboTa B MaJIbIX TpyIax, CEMUHa- 2
| mpsamoit pbI B popme AucKyccuit
2 Wnterpan JleGera. Psanpt @ypne
aboTa B MaJIbIX TPyIax, CEMUHa-
2.1 |Mepa Jlebera p byrnax, 2
pBI B hopme quckyccuii
2.2 |3mepumsbie GyHKIIMA - -
pa0oTa B MaJbIX IPyMIax, CEMUHA-
2.3 |Hurerpan JleGera pbI B hopMe AUCKYCCUI, UCTIONB30- 4*
BaHHE CPEJCTB MYJIbTUMEINA
a0oTa B MaJIbIX IPyMIax, CEMUHA-
2.4 |Panb1 Oypoe p pynnax, 6
pbl B popme aucKyccuit
Wroro no xypcy| 24
B TOM YHCJIe MHTEpaKTHBHOE 00ydeHue* | 10
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4 OueHoYHbIE CPEACTBA ISl TEKYLIEr0 KOHTPOJIS yCIIeBAeMOCTH H
NMPOMEKYTOYHON ATTECTALUH.

4.1 (I)OHII OIECHOYHBIX CPEACTB MJIfl MPOBECACHUA TEKYIIET0 KOHTPOJISA

4.1.1 PeifTuHroBasi CHCTEMA OLIEHKHU TeKYIIeil yCleBaeMOCTH CTY1eHTOB

Haumenosanue MakcumManbHOe
Ne Buap! onleHnBaeMbix pabot
pa3zena KOJI-BO 0aJIoB
[pakTryeckas padbora 10
) IeMEHTBI TEOPHH MHO- Y CTHBIH (MICEMEHHBII) 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 3aHATHIX 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 (J0Ka3aTh).

HecdeTHOCTh MHOXECTBA JICHCTBUTEIIBHBIX YHCEN (JI0KA3aTh).

Teopema Kanropa-bepuinreiina (copmynupoBars).

CpaBHeHME MOIITHOCTEH (1aTh ONpeiesieHue).

bynean MHOecTBa (1aTh ompeeNieHue U I0Ka3aTh OCHOBHYIO TEOPEMY).
Omnpenenenue unrerpana Jlebera (i1 orpaHUYEHHBIX QYHKITU).
IIpoctpanctBo L1 (ompeneneHue u CBONCTBA).

[IpoctpanctBO L7 (OmIpeenienre 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 IIEIIBIX YUCEI M BCEX HATY-
paJIbHBIX yKcen?

a) 1a,

0) Her,

B) SKBHBAJICHTHBI JIUIIIb BTOPOE M TPETHE MHOXKECTBA.
2. DKBUBAJICHTHO JI1 MHO>KECTBO BCEX MHOTOUJICHOB C HaTypaJbHBIMU KOPHSIMH 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,
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0) TOJIBKO NEPBOE, BTOPOE U TPETHE,
B) 11,
T) HET.
4. KakoBa MOIIHOCTh MHOXECTBA BCEX KOHEUHBIX TPOUUYHBIX 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 MHOKECTBO CUETHOE,
0) KOHTHHYYM,
B) TUIIEPKOHTUHYYM,
I') KOHEYHOE.

. o m
6. BricoTOI OOBIKHOBEHHOM APOOM — HA3BIBACTCS YHCIIO
n

a) m+n,
0) m+|n]|,
B) |[m|+n,
r) [m|+|n].
7. Beicota MHOTOWIeHa 2X* —3X+5 paBHa
a) 4,
0) 10,
B) 5,
r) 2.
8. Kakue u3 MHokecTB skBuBaieHTHEl N, N°, A?, Q°, NxZ?
a) TOJIKO IIEPBBIE YETHIPE,
0) TOJIBKO TIEPBOE U IATOE,
B) TOJIbKO TPEThE, YETBEPTOE U IATOE,
I) BCE.
9. Kakue 13 MHOYKECTB MMEIOT MOIIHOCTh KOHTUHYyMa: R, S - enunuunas cdepa, 1° - exunmy-
HBII KyO, €TMHUYHBIHN 1map?
a) BCe, KpOMeE MEPBOT0 U BTOPOTO,
0) Bce,
B) TOJIBKO MEPBOE U BTOPOE.
10. Eciiu A sKBHBajeHTHO YacTu MHOKecTBa B 1 B < A, 10
a) A~ B,
6) A=B,
B) MOIIHOCTh MHOKeCTBa B MenbIe Momuocti MEOXkecTBa A .
11. Ecimu A\B~B\A, 10

a) A=B,
0) MHOKecTBO A COBIAJAET ¢ JOMOJIHEHNEM MHOXecTBa B |
B) A~B.
12. Ecomu Ac B u A~ AUC, 10
a) A~BUC,
6) 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 eBKJINJOBBIX IPOCTPAHCTB 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| ;
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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 T cieaytomnme 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 U 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)
15
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33. Hepasenctso Komm-Bynsikosckoro B R"
34. 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 IJIMHBI DJIEMEHTAPHBIX MHOKECTB.
CyerHast alAMTUBHOCTD JJMHBI JIEMEHTAPHBIX MHOXKECTB.
Buemnsis mepa JleGera.
Buytpennss mepa JleGera.
0. CpaBHeHME BHEITHUX U BHYTpeHHUX Mep JleOera u XKopnana.
11. MHuoxecTBa u3mMepumsie 1o Jlebery.
12. Kputepuii usmMepuMoCcTH MHOXKeCTBa 110 Jlebery.
13. CBoiicTBa M3MEPUMBIX MHOKECTB 110 Jlebery.
14. CyetHas axIUTUBHOCTH Mephl JleOera.
15. HenpepriBHOCT MepbI JIebera.
16. bopeneBckue MHOXKECTBA.
17. Onpenencane n3mMepuMon GyHKINU.
18. CBoiicTBa U3BMEPUMBIX (PYHKIIHIA.
19. Onpenenenne unrerpana Jledera.
20. CgoiicTBa unrerpana Jlebera ot orpanndeHHbIX QyHKIHHA (1).
21. CroiictBa nnTerpana Jlebera ot orpaHndeHHbIX QyHKINH (2).
22. CpaBHeHue uHTerpasioB Pumana u JleGera.
23. Unrerpan Jlebera oT HeorpaHMUEHHOW HEOTPUTIATEILHOW (PYHKITHH.
24. Unrerpan Jlebera or HeorpaHUueHHON (DYHKIUU.
25. CroiictBa nnrerpana Jlebera.
26. HeobxonumMoe 1 0CTaTOuHOE YCIIOBUE HHTETprpyeMocTH 1o JleGery.
27. ITpoctpanctso Li.
28. IIpoctpanctBo La.
29. OproroHajbHBIE U OPTOHOPMAJILHBIE CHCTEMBI B €BKJIMIOBBIX IIPOCTPAHCTBAX.
30. TpuroHoMeTpuyeckas cucTemMa.
31. Psaasl @ypbe B €BKIMOBOM MPOCTPAHCTBE.
32. Tpuronomerpudeckuii psag @ypwe ¢ hopMmynamu BerancieHus: K03HHUIMEHTOB.
33. HepaBenctBo beccens.
34. PaBenctso [lapceBains. 3aMKHYTbIe OPTOHOPMAJIbHbIE CUCTEMBI.
35. TeopeMa 0 3aMKHYTBIX OPTOHOPMAJIBHBIX CUCTEMaX.

BOooo~NoO~WONE

4.2 ®oHI OLIEHOYHBIX CPEJACTB JJIfA MPOBEACHUS MPOMEKYTOYHON aTTEeCTAlUU

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. CUeTHAsl aJAMTUBHOCTD AJIMHBI SJIEMEHTAPHBIX MHOXKECTB.
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10. Buemnsist mepa Jlebera. 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. VI3MepuMOCTh OTKPBITHIX, 3aMKHYTHIX 1 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 €BKIIUIOBBIX IIPOCTPAHCTBAX.

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 Kpurepuu o1leHKH M0 MPOMEKYTOYHOM aTTecTaluu (3K3aMeH)

Dk3aMeH — (hopMa MPOMEKYTOUHOH aTTECTAIlH, B PE3yJIbTaTe KOTOPOrO OO0YJArOIIUICS I10-
Jy4aeT OLCHKY B YETHIPEXOaIbHOU HIKaJe («OTIUYHOY, «XOPOIIOY», «YIOBICTBOPUTEIHHOY, «HEYI0-
BJIETBOPUTENBEHO»). OCHOBOM ISl ONpeNeNieHus] OLEHKH Ha AK3aMEHaX CIYXHUT OOBEM M ypOBEHD
YCBOCHUS CTYJCHTAMU MaTepuala, IpeayCcMOTPEHHOTr0 pabouei mporpaMMOoi TUCIUTLTHHEL.

HToroBasi OIlEHKAa YYHUTBHIBAET COBOKYITHBIE PE3YJbTAThl KOHTPOJS 3HAHWK. JK3aMEH IMPOBO-
IuTes no Ouieram B ycTHOM ¢gopme B Buae onpoca. Coaeprkanue ounera: 1-e 3ajanue (Teoperuye-
CKHI1 BOTIpOC); 2-€ 3a/laHne (TeOpEeTUUECKHil 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 CcTyJeHTa 3a Kypc, OJIyueHHe TEOPETUYECKUX 3HAaHUH, UX POYHOCTh, Pa3BUTHE TBOPUYECKOTO
MBIIICHHSI, TPHOOPETEHNE HABBIKOB CaMOCTOSATENBHON paboThI, YMEHHE TPUMEHSTH MOJyYCHHBIC
3HAHUS [T pellieHHs] TPaKTUYECKUX 3a7ay.

®dopma npoBeaeHHS SK3aMEHa olpeseNseTcs B paboueil mporpaMMe TUCHUIUIMHBL. CTyAeHTY
IPEOCTABIIAETCS BO3MOXHOCTh O3HAKOMJIEHUS ¢ paboyeil mporpaMMoi TUCIMITIIMHBL. DK3aMeHaTop
MMEET MPaBO 337aBaTh CTYJIEHTAM JIOTIOJHUTEIBHBIC BOIIPOCH! 110 BCEH YyUeOHOH MporpamMme JHCIH-
IUIMHBL. Bpems npoBeneHus SK3aMeHa yCTaHaBJIMBAETCS HOpMaMH BpeMeHHU. Pe3ynbTaTt cnaum 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 TEOPETUIECKUN BOIIPOC M OAHY 3a7ady. DK3aMEeHATOp MMEET MpaBo 3a]aBaTh CTY/ICH-
TaM JONOJHUTENbHbIE BOIIPOCHI 10 BCell yueOHOM nmporpaMMe AUCHUIUIMHBEL. Bpems mpoBeneHus k-
3aMeHa YCTaHaBIMBACTCS HOpPMaMH BpeMeHH. Pe3ynbTaT ciadm 3K3aMeHa 3aHOCHTCS IPETojiaBaTe-
JIeM B DK3aMEHAIlMOHHYIO BEIOMOCTb U 3a4E€THYIO KHUXKKY.

O1eHKa «OTJIMYHOY» BHICTABIISIETCS, €CITH CTY/ICHT:

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

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

— MPaBWJILHO BBIMONHIII PUCYHKH, YEPTEXH, TpaduKu, MCMOIB30BA HATIISIHBIE MOCOOUS,
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 CAMOCTOSATEIHHO 0€3 HaBOAIIMX BOMPOCOB, KaK HA OWJIET, TaK M Ha JOMOIHUTEIb-
HBIC BOIIPOCHI.

O1eHKa «XO0pOII0» BBICTABIISIETCS, €CIIU:

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

— JIOIYIICHBI OJMH-IBA HEIOYETa MPHU OCBEIICHHH OCHOBHOTO COJIEpXKaHHUS OTBETA, MCIPAB-
JICHUE TI0 3aMEYaHUIO MPEINo/1aBaTelis;

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

Or1eHKa «yI0BJIETBOPUTEIHHOY BBICTABIISETCS, €CITH:

— HETOJIHO WJIM HETOCIeI0BaTeIbHO PACKPBITO COJIEpKaHUEe MaTepualia, HO TIOKa3aHo oOIee
MMOHUMaHWE BONPOCa M MPOACMOHCTPUPOBAHBI YMEHUS, JOCTATOYHBIC /I JAIBHEHUIIIET0 YCBOCHUS
MIPOrpaMMHOTO MaTepHaia;

— UMEJIUCh 3aTPyJHEHUS] WM AOMYIIEHbl OIMIMOKH B OMPEICIICHUN MOHSATHH, YepTekax, BbI-
KJIaJIKaX, PACCYXACHUSIX, UCTIPABIICHHBIX ITOCJIE HECKOJIBKUX HABOSIIMX BOIPOCOB MPEMOIaBATEIIA.

OneHka «HeyI0BIETBOPUTENILHOY BbICTABIISCTCS, €CIU:

— HE PAaCKPBITO OCHOBHOE COJIepKaHUE yueOHOTO METOIMUYECKOT0 MaTeprarna;

— 00Hapy)XeHO HE3HAaHWE U HETIOHUMaHHUE CTYACHTOM OOJbIIeH Win Hanbosee BaXKHON 4acTu
JUCIIUIUINHEI;

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

— JIOTYIICHBI OMIMOKU B OCBEIICHMH OCHOBOIIOJIATAIOIINX BOITPOCOB JUCIUTIIINHBI.

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

OneHka «OTJIIMYHOY» BBICTABIAETCS CTYIEHTY, €CIM MpPU PEIIeHUU 33aJa4d BBIIIOJHEHBI BCE
ATamlbl aJrOPUTMa, BEPHO BBITIOJIHEHBI TPOMEKYTOUHbBIEC BBIUUCIEHNS U 0OOCHOBAHHO TIOJIYYE€H BEp-
HBINA OTBET.

OreHKa «XOpPOII0» BBICTABJISETCS CTYJAEHTY, €CJIM TPH PEIICHUU 3aJaud BBITIOJHEHBI BCE
ATalbl AITOPUTMA, B MIPOLIECCE BHITOTHEHHUS TPOMEKYTOUHBIX BHIYUCICHHUN JomylieHa apudmeTnye-
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
apudmeTnyecKkre OMMUOKH U TOTyYeH OTBET C YUE€TOM JOMYIIEHHOW OMMOKHN MM OTBET MOJYYEH He
000OCHOBAHHO.

OrneHKa «HEyAOBIETBOPUTEIBHO» BBICTABISETCS CTYJEHTY, KOTOPBIM HE 3HAeT OOMbIIel Ya-
CTH OCHOBHOTO COJIep KaHUsl y4eOHON MPOrpaMMBbl TUCIMIUIAHEI, JIOMYCKaeT IpyObie OMTUOKU B pe-
[ICHUH U HE YMEET MPUMEHATh 0a30BbIe AITOPUTMBI IIPU PEIICHUU THIIOBBIX MPAKTHYECKUX 3a7a4

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

— IIpA HEOOXOJMMOCTH HHBAJIMIAM W JIMIIAM C OTPAHWYCHHBIMHA BO3MOXKHOCTSIMH 3JI0POBBS
MIPEIOCTABIISICTCS JOMOIHUTEIBHOE BPEeMs [Tl TOATOTOBKHM OTBETA HA DK3aMEHE;

— P TIPOBEJCHUH TPOLEAYPHl OIICHUBAHHS PE3YJbTATOB OOYYCHHS] MHBAJIUIOB W JIHI[ C
OTPAaHWYEHHBIMH BO3MOXHOCTSIMU 3JIOPOBbS TPEAYCMATPUBAETCS HCIOJIB30BaHUE TEXHHUYECKHUX
CPEJICTB, HEOOXOAMMBIX UM B CBSI3H C UX HHIUBUAYATHBHBIMH OCOOCHHOCTSIMU;

— P HEOOXOJAMMOCTH Ui OOYYaIOIUXCSI ¢ OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbSI U
WHBAJIMIOB TIPOLIEIypa OIEHUBAHMS PE3yIbTATOB OOYYECHHS MO TUCIUTIIINHE MOXKET MPOBOJIUTHCS B
HECKOJIBKO JTaIlOB.
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[Iponetypa oueHUBaHUS PE3yJIbTATOB OOYUYEHUs] WHBAIMIOB M JIUI[ C OTPAHUYCHHBIMH BO3-
MOYKHOCTSIMH 370POBbS [0 TUCIHMITIMHE (MOYII0) PelycMaTpUBaeT NPeAoCTaBlIeHe HHDOpMaALH
B (hopMax, aJanTUPOBAHHBIX K OTPAHUYCHUSAM UX 37J0POBbS U BOCHPUATHS HH(DOPMAITIH:

Jlist I ¢ HapyIEHUSIMU 3pEHMSL:

— B Ie4aTHOM (hopMe YBEITMUYCHHBIM HIPUDTOM,
— B (popMe 3IIEKTPOHHOI'O IOKYMEHTA.
JIyist 5L ¢ HapyIIeHUsAMU CIIyXa:
— B IIe4aTHOM (opme,
— B (pOopMe AIIEKTPOHHOTO IOKYMEHTA.
Jlist 11 ¢ HapyIeHUsIMU OTIOPHO-/IBUT'ATENIBHOTO alapaTra:
— 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
dakyapTeT MaTEMaTUKU, THPOPMATUKU U TEXHOJIOTUU
Kagenpa marematuku, "HQOPMATUKU U METOJUKH UX MPETOIaBaHUS
Jucuuniuna «MH(popMalnoHHbIE CUCTEMBI»,
4 xypc, 7 cemecTp
BUJIET Nel

1. Undopmarnmonnas cucrtema. Knaccudukanus nHGOpMaIIMOHHBIX CUCTEM.

2. SI3bIK cTpyKTypupOBaHHBIX 3aripocoB SQL. OCHOBHBIE TOHATHS.

3. IIpakTHKO-OpHEHTUPOBAaHHAs 3aa4a

3aB. kadenpoit A. b. Ilnmkux [IpenonaBarens C. A. Ilo3ausaxoB

Hara «  » 20 .

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

5.1 OcHoBHas JuTEpaTypa

1. Cmonun, FO. H. Beaenue B Teoputo GyHKINH 1eHCTBUTENBHOM TepeMeHHON
[DnexTponHBbIi pecypc] : yaed. mocodue — InextpoH. n1aH. — Mocksa : ®JIMHTA, 2012. - 516 c. —
Pexxum noctyna: https://e.lanbook.com/book/20242. — 3ar. ¢ skpaHa.

2. Harancon, U.I1. Teopust GyHKITMI BEIIECTBEHHOM MEPEMEHHOM [ DJIEKTPOHHBIN pecypc] :
yueb. — DnekTpoH. naH. — Cankr-IlerepOypr : Jlans, 2008. — 560 c. — Pexxum pocrymna:
https://e.lanbook.com/book/284. — 3ari. ¢ sxpaHa.

3. Hlumkun, A. b. Byness! anre6psl. Mepsl XKopaana u JleOera : yaeGHOE mocoOue Juist
CTYJEHTOB BBICIIMX y4EOHBIX 3aBEI€HUN, 00yUYaIOUIMXCs M0 €CTECTBEHHO-MAaTeMaTHYECKIM
npodwisaM nenarorndeckoro oopazosanus / A. b. Hlumkun. — CnaBsinck-Ha-Ky6anu : @unman
Ky6anckoro roc. yu-ta B r. CnaBsincke-Ha-Ky6anu, 2017. — 64 c.
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5.2 lonmosiHUTeJIbHAS JIUTEPATYpPa

1. Anexcannpos, [1.C. BBenenne B TEOpHIO MHOXKECTB U OOIIYIO TOTOJOTHIO [ DIEKTPOHHBIN
pecypc] : yueb. mocobue — DnektpoH. aaH. — Cankt-IlerepOypr : Jlaus, 2010. — 368 c. — Pexum
noctyna: https://e.lanbook.com/book/530. — 3armn. ¢ skpaHa.

2. ABpamenko, B.C. Teopust pyHKIMI 1EHCTBUTEIBHOTO IEPEMEHHOTO : yueOHOe mocodue /
B.C. ABpamenko ; MuHucTepcTBO 00pa3oBanus U Hayku Poccuiickoit deneparuu,
l'ocynapcTBenHOE 00pa3oBaTeNbHOE YUPEKACHUE BHICIIETO MPO(PECCHOHATBHOTO 00pa30BaHUs
«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 (07.01.2018).

3. 3amususik, B.E. Teopust u nmpakTuka 1o BEIYUCIUTEIHHON MaTeMaTuke : yaueOHoe mocobue /
B.E. 3anuznsk, I'.1. lllenanoBckas ; MunuctepcTBo 00pa3oBanus u Hayku Poccuiickoit deneparum,
Cubupckuit denepanbubiii yauBepcutet. — KpacHosipck : Cubupckuii GpenepanbHblil yHUBEPCUTET,
2012. — 174 c. : Tabsn. — ISBN 978-5-7638-2498-8 ; To xe [DnexTpoHHBIN pecypc]. —

URL: http://biblioclub.ru/index.php?page=book&id=229271 (07.01.2018).

4. Cyxunos, A.U. JIeknuu 1o GyHKIIMOHATBHOMY aHAIHU3Y : yueOHoe mocooue / A.M.
Cyxunos, W.I1. ®upcoB ; MunucrepcTBo o0pazoBaHus U Hayku Poccuiickoit @enepanuu,
®DenepalibHOE areHTCTBO MO 00pa3oBaHuI0, TexHoNmornuecKuii UHCTUTYT DeepaibHOro
roCyJ1IapCTBEHHOI'0 00pa30BaTEIbHOTO YUPEKACHUS BBICIIETO MPO(eccnOHaAIbHOIO 00pa3oBaHUs
«OxubIlt dhenepanbublii yHUBEpcUTET». — PocToB-H//] : U3narensctBo KOkHOTO henepaibHOTO
yauBepeuteta, 2009. — 190 c. — ISBN 978-5-9275-0671-2 ; To e [Dnexrponusii pecype]. — URL:
http://biblioclub.ru/index.php?page=book&id=241073 (07.01.2018).

5. Hanunun, A.P. ®ynkunoHnansHbiil 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
(07.01.2018).

6. Pesuna, C.B. ®yHKIIMOHAIBHBIN aHATTN3 B IpUMEpax U 3aadax : yueoHoe mocoodue / C.B.
Pesuna, JI.U. CazonoB ; denepaibHOE areHTCTBO 10 00pa3oBaHuto Poccuiickoii deneparumy,
®denepalibHOE rOCYJapCTBEHHOE 00pa30BaTEIbHOE YUPEKIEHHUE BBICIIETO MPO(PECCHOHAIBHOTO
oOpa3zoBanus "FOxHbIl penepanbublii yausepcuret". — Poctos-u//l : U3natensctBo FOxxHOTO
denepanprOoro yHUBepcuTeTa, 2009. — 120 c. — 6udimorp. ¢: C. 118-119. — ISBN 978-5-9275-0683-5
; To sxe [Dnexrponnsiit pecype]. — URL: http://biblioclub.ru/index.php?page=book&id=240944
(07.01.2018).

5.3 llepuoanueckue U3TaHUS

1. AktyanbHble TpoOIeMbl TyMaHUTapHBIX U ecTecTBeHHbIX HayK AIII'uEH, 2009-2012.

2. Bectauk MOCKOBCKOTO rocyaapCcTBEHHOTo obnactHoro yHuBepcurera. Cepus: dusuka-
Marematuka MI'OY, 2007-2017.

3. Bectauk Camapckoro rocyqapCcTBEHHOTO TeXHHYecKoro yHuBepcurera. Cepus: Dusmko-
maremaTtnueckue Hayku ['OY BIIO CamI'TVY, 1996-2017.

4. BnagukaBka3ckuii MmaTemarnaeckuii sxypaan FOMU BHI] PAH u PCO-A, 1999-2017.

5. U3Bectus CaparoBckoro yHusepcureta. Hopas cepus. Cepusi: Marematuka. MexaHuKa.
HNudopmaruka CI'Y, 2007-2017.

6. BectHuk Anpireiickoro rocynapctBeHHoro ynuepcuteta. Cepust 4: EcrtecTBeHHO-
MaTeMaTHYeCKue u TexHuueckne Hayku AI'Y, 2007-2017.

7. Cubupckuit Mmatemaruueckuit sxypHan UM CO PAH, 2006-2017.

8. Ybumckumii maTemarrueckuii xypHar IMBI] YHI[ PAH, 2009-2017.

9. ®dynnamenTanpHas u npukinagaas marematuka [IHUT MI'Y, 1995-2017.
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6 Ilepeyenns pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKALIMOHHOM CeTH
«/HTEepHeT», HeOOXOAUMBIX VISl OCBOCHHMS JUCHMILIHHbBI

1. OBC «Ynuepcuterckas oudnmoreka ONLINEY [yueOHbIe, HayuHbIe 31aHUS,
NEPBOMCTOYHUKH, XYI0KECTBECHHBIE IPOM3BEICHUS Pa3IMYHBIX U3/IaTEIIbCTB; )KyPHAIIbI,
MYJIBTUMEANIHAS KOJUICKIUS: ayIMOKHUTH, ayno(aiibl, BUICOKYPChl, UHTEPAKTUBHBIE KYPCHI,
HKCIIPECC-TIOJrOTOBKA K SK3aMeHaM, IPE3CHTAIIH, TECThI, KAPThI, OHJIAWH-YHIIUKIIONIECANHU, CIIOBAPH] :
caiit. — URL.: http://biblioclub.ru/index.php?page=main_ub_red.

2. OBC uznarenbcTBa «JIauby [yueOHbIC, HAYUHbIE W3JaHUS, IEPBOUCTOYHUKH,
XY[I0KECTBEHHbBIE IPOU3BECHUS PA3IUNYHbIX U3/IaTeNbCTB; )KypHaubl] : caiiT. — URL:
http://e.lanbook.com.

3. OBC «tOpaiit» [paznen «BAIIA ITOIAIIMCKA: ®unuan Kyol'VY (r. CnaBsuck-Ha-Kybann):
y4eOHUKH U yueOHbIe TocoOust u3narenberBa «tOpaiity] : caitt. — URL: https://www.biblio-
online.ru/catalog/E121B99F-E5ED-430E-A737-37D3A9E6DBFB.

4. Hayunas snektponHasi Oubanorexa. MoHorpaduu, n3ganHelie B u3narenbcTBe Poccuiickoit
Axkanemun EcTecTBO3HaHMS [[TOTHOTEKCTOBBIN pecypc cBoOomHOro aoctymna] : caiT. — URL:
https://www.monographies.ru/.

5. Hayunas snektponHasi Oubnuoreka crarei u myonukanuii «eLibrary.ruy : poccuiickuii
UH(POPMAITMOHHO-aHAIMTHYECKUH TIOPTaji B 00IaCTH HAyKH, TEXHOJIIOTUH, METUIIUHBI, 00pa30oBaHuUs
[5600 »xypHaios, B otkpsiToM poctyme —4800] : caiit. — URL: http://elibrary.ru.

6. bassl mannbIX kommanuu «Mct Beroy [paznen: [lepuonudeckue u3nanus (Ha pyc. 513.)
BKJIIOYAET KOJUIEKIMU: V31aHus 1o 001IeCTBEeHHBIM U TYMaHUTapHBIM Haykam; M3nanus mo
nenaroruke u o0pasoBanuio; M3nanus nmo nHHOPMaMOHHBIM TeXHOJOTHIM; CTaTHCTHYECKHE
usganus Poccun u crpan CHI'] @ caiit. — URL: http://dlib.eastview.com.

7. KubepJlenunka : HayyHas 3J€KTpOHHasi OMONIMOTEKa [ Hay4YHbIE KYPHAJIbl B
HOJIHOTEKCTOBOM (hopmare cBoboHoT0 Aoctyma] : caitt. — URL: http://cyberleninka.ru.

8. EnnHoe okHO 1ocTyna K 00pa3oBaTenbHBIM pecypcaM : deaepanbHas HHQopMamoHHAs
CUCTEeMa CBOOOIHOTO JIOCTYIA K HHTErPAIbHOMY KaTalory o0pa3oBaTeIbHbIX HHTEPHET-PECYPCOB U K
AIIEKTPOHHOH OMOIMOTEKE Y4eOHO-METOIMIECKIX MaTepUAIOB ISl BCEX YPOBHEH 00pa3oBaHMUS:
JIOIIIKOJIBbHOE, 00111ee, CpeHee MpodeCcCHOHAIbHOE, BhICIIEE, JOOTHUTENbHOE : caiT. — URL:
http://window.edu.ru.

9. ®enepainbHbIil HeHTP HHHOPMALIMOHHO-00Pa30BaTEIbHBIX PECypCOB [ist 00miero,
cpeaHero nmpodeccuoHaIbHOTO, JOMOTHUTEIHHOTO 00Pa30BaHMsI; TOTHOTEKCTOBBIN pecypc
cBobomHoro nocrynal : caift. — URL: http://fcior.edu.ru.

11. Danuknoneanym [ Suuukioneauu. CnoBapu. CipaBOYHHUKY : TTOJIHOTEKCTOBBIN pecype
cBobomuoro nocryna] / ObC «Yausepcuterckas oudmmoreka ONLINEY : caiiT. — URL:
http://enc.biblioclub.ru/.

12. DnexrponHbIii Karanor KyGaHCKOTo Tocy1apCTBEHHOTO YHUBEPCHTETA B (DUITHATIOB. —
URL.: http://212.192.134.46/MegaPro/Web/Home/About.

7 MCTO}]H‘-ICCKI/IC YKazaHuda AJIsA CTYJAC€HTOB 110 OCBOCHHUIO TUCHHUIIJIMHBI

7.1 MeToan4yecKkue YKa3aHUA K JEKIUIM

B Xxonme JEeKIMOHHBIX 3aHATUH CTYJEHT JOJDKEH BECTH KOHCIEKTHPOBAaHUE Y4eOHOTro
MmaTtepuaia. O6pamaTh BHUMaHHE Ha KaTeropuu, GOpMyIHpOBKH, paCKpPhIBAIOIINE COACPHKAHUE TEX
WIM MHBIX ABJIEHUH M NPOLIECCOB, HAYYHBIE BBIBOJBI M IPAKTHUECKHE peKoMeHaanuu. JKenarenbHo
OCTaBUTh B pabO4YMX KOHCIIEKTax IIOJIA, Ha KOTOPHIX JeNaTh IMOMETKH W3 PEKOMEHJO0BaHHOMN
JUTEPATypHl, JOMOIHSIONINE MaTepUall MPOCIYIIaHHOM JIEKIIMH, a TaKXkKe MOAYEPKUBAIOIINE 0COOYIO
BaXXHOCTh TE€X WM HMHBIX TEOPETHUYECKHUX IOJOKEHHH. 3aJaBaTh MPENOJaBaTENI0 YTOUHSIOIINE
BOIIPOCHI C LIEJIBIO YSCHEHUS TEOPETUYECKUX IOJIOKEHMM, pa3pelIeHusl CIIOPHBIX CUTyauui. B xone
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MOArOTOBKA K CEMHHAapam CTYAEHT JOJDKEH HW3YYUTh OCHOBHYKO JIMTEPATypy, O3HAKOMHTBHCA C
JOTIOTHUTEIILHON JIUTEPaTypoi, HOBBIMH NyONHMKAIUSAMU B Mepuoanyeckux u3gaHusx. [Ipu stom
Yy4eCTh PEKOMEHIAINH MPENOaBaTeNs U TpeOOBaHUS Y4eOHOM MPOrpaMMBl.

HeoOxonumo nopabaTeiBaTh CBOM KOHCIIEKT JIEKIMH, Jieiasi B HEM COOTBETCTBYIOIINE 3aMIUCU
U3 JIMTEepaTyphl, PEKOMEHIOBAaHHOM MPernojaBaTesieM U IpeayCMOTPEHHON yueOHOM MporpaMMoii.

7.2 METOI(I/I‘ICCKI/IG YKa3aHusl K IPAKTHYCCKUM 3aHATUAM

OcCHOBHOM 4acThi0 y4eOHOM pabOThI CTYCHTA SIBJISIETCS €r0 CUCTEMaTHYECKas MOJIrOTOBKA K
IOPaKTUYeCKUM 3aHATUAM. CTylneHTbl JOJKHBI OBbITh HallEleHbl HAa BaXKHOCTh KauyeCTBEHHOM
MOJATOTOBKU K TAKUM 3aHSTHUSIM.

IIpy 1DOArOTOBKE K TPAKTHYECKUM 3aHATUAM CTYAEHTHl JOJDKHBI OCBOMTH BHadalle
TEOPETUYECKHI MaTepuall 10 HOBOW TeME 3aHATHs, C TEeM YTOOBI MCIIOJIIb30BaTh 3TH 3HAHHS IPH
peleHuH 3ajad. 3aTeM IpPOCMOTPETh OOBSCHEHUS pEUIeHUs MpPUMEpOB, 3ajad, CHAEJIaHHbIE
IpernojaBaTesieM Ha IPEeAbIAYIIEM IPaKTHYECKOM 3aHATUH, pa3o0paThCsi C IpPUMEpaMy,
IIPUBEICHHBIMU JIEKTOPOM I10 3TOM k€ TeMe. PemnTs 3an1anHble npuMepsl. Ecian HeKoTopble 3anaHus
BBI3BAIM 3aTPYIHEHHsS] TMPH PEIICHUH, IONPOCUTh OOBSCHUTH MPENoJaBaTeNsi Ha OYEepeTHOM
IIPAKTUYECKOM 3aHATUHU WIN KOHCYJIbTALUH.

JI1st TOATOTOBKM K IIPAKTUYECKHUM 3aHATHSAM PEKOMEHIYETCS MCIOJIb30BaTh. METOJUYECKHE
pPEKOMEH/IAallMU K NPAKTUYECKUM 3aHITUSAM M0 TUCHMIUIMHE, pabouylo mporpamMMmy AMCLUIUIMHBL U
(OHJ1 OLIECHOYHBIX CPE/ICTB MO TUCLUILINHE.

7.3 MeToauveckne yKazaHus K CAMOCTOSAITeJIbHOI padoTe

CamocrosrenbHas paboTa CTYJ€HTOB paclajaeTcs Ha JBa CaMOCTOSATENIbHBIX HaIpaBJICHUS:
Ha M3Y4YE€HUE M OCBOEHHUE TEOPETHYECKOIO JIEKIIMOHHOIO Marepuana, ¥ Ha OCBOCHHE METOAMKH
pelieHuss mpakThyeckux 3azad. I[lpu Bcex ¢opmax caMoCTOSTENbHOM pabOThl CTYIEHT MOMKET
IMOJIYYHUTb Pa3bACHCHUA 110 HCIOHATHBIM BOIIpOCaAM Yy MpeHoAaBaTejid Ha HWHAWBHUAYAJIbHBIX
KOHCYJIbTAllUSIX B COOTBETCTBUU C IrpaduKoM KOHCyIbTalUid. CTYAEHT MOXKET Takke 0OpaTHThCs K
PEKOMEHIYEMBIM TIperoaBaTelieM ydeOHHKaM M YYeOHBIM IMOCOOHUSM, B KOTOPBIX TEOPETUUYCCKUE
BOIIPOCHI U3JIOkKEHBI 00JIee IIMPOKO U MOAPOOHO, YEM Ha JICKLUSAX.

HpI/I MNOATOTOBKE K KOJUIOKBUYMaM CTYACHTaAM TPUXOAUTCA H3Yy4YaTb YKa3aHHBIC
IpernoJiaBaTesieM TeMbl, UCIOJb3ys KOHCIEKThI JIEKIUH, PEeKOMEHAYeMYI0 JIUTepaTypy, ydeOHble
mocoousi. OTBETHI Ha BO3HHUKAIOMIUME BOIMPOCHI B X04€ IMOATOTOBKHU K KOJIJIOKBUYMY U KOHTpOJ'II)HOI\/JI
paboTe MOXHO MOJTYYUTh Ha MPAKTUUYECKUX 3aHATUAX U OYE€PETHBIX KOHCYIbTALUAX.

Psan Tem 1 BompocoB Kypca OTBENIEHBI JUIsl CaMOCTOSTENbHON NMpopadoTku cTyneHTamu. [Ipu
3TOM Yy JIEKTOpa TMOSBISIETCS BO3MOXKHOCTh PACIIMPUTh KpPYr H3y4aeMbIX MpoOsieM, JaTh Ha
CaMOCTOSITENIbHYIO TIPOpPabOTKYy HOBBbIE HMHTEpecHbIe BONpPOChl. CTyINEeHT IOJKEH pa3o0parbes B
pPEKOMEH/yeMOl JHUTepaType M NMHUCBMEHHO H3J0XKHUTh KpPaTKo W JOCTYIHO Uil ceOsl OCHOBHOE
CoJepKaHUE MaTepHaa.

[IpenonaBaTens NpoBepsieT Ka4eCTBO YCBOEHHUS CAMOCTOSITENIBHO MPOPa0OTaHHBIX BOIPOCOB
Ha NPAKTHYCCKUX 3aHATUAX, KOHTPOJIbHBIX pa60Tax, KOJUIOKBUYMAaX M BO BpEMs 3K3aMCHA. Taxknm
o0pa3oM, HCHOJB30BAHME BCEX PEKOMEHAYEMbIX BHAOB CaMOCTOSTEIbHOM paboThl  Jaer
BO3MO>KHOCTb 3HAUUTEIBHO aKTUBU3UPOBATh padOTy CTY/IEHTOB HaJl MaTepUaIoOM Kypca.

B ocBOGHMM IUCUMIUIMHBI MHBAJIWJAMH M JIMLIAMU C OrPAaHUYEHHBIMH BO3MOXKHOCTSIMH
3I0pOBbsl OOJIbLIIOE 3HAUYEHHWE HMEeT WHIUBUAyalbHass y4yeOHass palOoTa (KOHCyNbTalluu) —
JIOTIOJTHUTENIbHOE pa3bsCHeHHe Yy4yeOHoro wmarepuaia. MHAuWBUAyallbHbIE KOHCYJAbTAllUU TIO
MPEAMETY SIBIISTFOTCS BaKHBIM (DaKTOPOM, CIOCOOCTBYIOIIUM HWHIWBHAYyAIH3allMd OOY4YEHUS |
YCTAHOBJICHHIO BOCIIUTATEIBLHOI'O KOHTAKTa MEXJy MIpenojaBaTeieM M OOydarolmMMCcs HMHBAJIHIOM
HJIN JIUIIOM C OTpaHUYCHHBIMH BO3MOXKHOCTAMHA 310POBbA.
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8 Ilepeyenb HH(POPMAIMOHHBIX TEXHOJIOTHIi, HCTIOJb3YeMbIX IPH
OCYLLIECTBJICHHH 00pa30BaTe1bHOIO MPOLecca 10 TUCHHUILINHE

8.1 Ilepeyenb HHGOPMALHOHHBIX TEXHOJIOTHA

KomnbroTepHoe TecTUpOBaHHE MO MUTOTaM M3YYCHHUs Pa3/ieiioB 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 BOCIIPOU3BOIUTHh MeAMaKOHTEHT PDF-
daitno «Adobe Acrobat Reader DCy.

3. [IporpaMmsl, IEMOHCTPALUK BUACO MAaTEPHAIOB (IIPOUTPHIBATEIIb)
«WindowsMediaPlayery.

4. TIporpammMa mpocMOTpa MHTEpHET KoHTeHTa (Opay3ep) « Google Chrome ».

5. OducHsiii maker npunokenuit «LibreOfficex.

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

7. TexctoBsiit penaktop «Notepad++y.

8. IIporpaMma aitoBbIil apXUBaTOP «7-ZIP».

9. JIByxnaHensHbIN (aitoBbiii MeHemkep «FreeCommandery.

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

8.3 IlepeueHb HHGPOPMAIMOHHBIX CMIPABOYHBIX CHCTEM

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

2. Ilopran @enepaibHBIX TOCYIAPCTBEHHBIX 00pPa30BaTEIbHBIX CTAHAAPTOB BBICIIETO 00pa-
soBanms. — URL.: http://www.fgosvo.ru.

3. Hayunas snexTpoHHas 6nbnnoTeka crareid u myonukamnmii «eLibrary.ru» : poccuiickuit
MH(}OPMaLMOHHO-aHAIMTUIECKHI MOPTa B 00JIaCTH HAYKH, TEXHOJIOTHH, MEUIIMHBI, 00pa30BaHUS
[06a3a manHBIX Poccuiickoro mHeKca HaydyHOTro nuTHpoBaHus| : caiit. — URL: http://elibrary.ru.

4. DunuknoneanyM [Duuuknoneaun. CnoBapu. CripaBOYHUKY : TOTHOTEKCTOBBIN pecypc
ceoboanoro gocrymnal // ObC «YuuBepcurerckast ouoimorexka ONLINE : caiit. — URL:
http://enc.biblioclub.ru/.

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

6. DnekTpoHHBbIi KaTamor KybaHCKOro rocy1apcTBeHHOTO YHUBEPCUTETA U (PHITHATIOB. —
URL.: http://212.192.134.46/MegaPro/Web/Home/About.

9 Martepua/jibHO-TeXHHMYECKas 0a3a, He00OX0AUMAS /ISl OCYLIECTBJICHUA
00pa30BaTeIbHOIO NpoLecca M0 JUCHUIINHE

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNEe TUCIUTUTNHBI U

No Bun pabdot
OCHAII[EHHOCTD

1 | JlekunoHHBIE 3aHATHS Y4eOHast ayTUTOPHS 7Sl TIPOBEACHUS 3aHATUN JIEKIIMOHHOTO
TUIA, OCHAIIEHHAsl TPE3eHTALMOHHON TEXHUKOH (ITPOEKTOD,
9KpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IPO-
rpammHbIM oOecrieuenuem (110)
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CeMMHapcKueE 3aHATHS

YyeOHast ayTUTOPHS IJIsl MPOBEACHUS 3aHATUH CEMHUHAPCKO-
ro THIIA, OCHAIIIEHHAs TIPE3CHTAIMOHHON TEXHUKOM (TIPOeK-
TOP, PKpaH, KOMIBIOTEP/HOYTOYK) U COOTBETCTBYIOIIUM IIPO-
rpammMHbIM oOecnieuenueM (I110)

I'pynnoseie (MHIUBU-
NyajabHbl€) KOHCYJIbTA-
02078

YyeOHast ayTUTOpHS 7Sl MPOBEACHUS IPYNIIOBBIX U MHIU-
BUJIyaJbHBIX KOHCYJIbTAIlUH, OCHAIIICHHAS MTPE3CHTAIIMOHHON
TEXHUKOU (IIPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK) U COOT-
BETCTBYIOIIUM MporpaMMHbIM oOecrieuennem (I10)

Texymui KOHTPOJIb
(TekyImast aTTecTarlKs)

VYueOHast aynuTopus ISl IPOBEICHUS TEKYIIIEr0 KOHTPOJIA,
OCHalllEHHAas NepcoHaIbHbIMU DBM U COOTBETCTBYIOIIUM
nporpamMmmubiM obecrieuenueM (I10)

CamocTosiTenbHas pa-
oorta

[TomemeHue 17151 CAMOCTOSITENTLHOM PabOThI, OCHAIIICHHOE
KOMITBIOTEPHOUM TEXHUKOW C BO3MOYKHOCTBIO MOAKIIOUEHUS K
cetu «HTEpHET», IPOrPAMMON SKPAHHOI'O YBEIUYCHUS U
00ecrevyeHHbII 10CTYIIOM B 3JIEKTPOHHYIO HHPOPMAIIMOHHO-
00pa3oBartelibHYI0 cpealy Qpuiraia yHUBEpCUTETA.

YuTanbHbId 3251 OMOIMOTEKH (Pruthana.
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