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MaTemMaruueckoro amanmusza Ha  2026-2027  yueGHbIi TOH, mpoTokonm Ne 8 ot
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1. HaumMeHoOBaHHe TUCHUIIMHBI (MOTYJIs1):

Teopust pyHKUMI 1eliCTBUTEIHLHOTO NEPEMEHHOT0

Lesbro M3yueHUs TUCIUILIMHBI SBIISCTCS:

- TEOPETHYECKOEC W MPAKTUYECKOE OCBOCHHE CTYICHTAMH OCHOBHBIX Pa3/elIOB TEOPUHU
GyHKIUHA JEHCTBUTEIILHOTO TEPEMEHHOTO, HEOOXOMUMBIX JIISi IOHHMAaHHS €€ pOJId B
podecCHOHATIBHOM AEATEIbHOCTH;

- oOecrieueHUe KAaueCTBCHHOM MOATrOTOBKU OakalaBpOB Ha OCHOBE NMPHUMEHEHHUS METO/O0B
00yJeHUsI, XapaKTEePHBIX 151 TCOPHH HYHKIHIA JEHCTBUTEIBLHOTO IEPEMEHHOTO;

- (opmupoBaHUS MAaTEMATHUYECKON KyJIbTYpPhI MBIILIICHUS, CIIOCOOHOCTH K OOOOIICHHUIO,
aHaJIM3Y, BOCIIPUATHIO HHPOPMAIIMH, TOCTAHOBKE LIEJIN M BHIOOPY MyTel €€ TOCTHKEHHUS;

- OCBOCHHE OCHOBHBIX METOJOB TEOpUU (YHKIMH JICHCTBUTEILHOTO IEPEMEHHOTO,
NPUMEHSEMBIX B pEIICHHH MPOPECCHOHATBHBIX 3a/a4, HCCICI0BATEIbCKON IESTEIbHOCTH B
obsactu 00pazoBaHuUsl.

JI1st TOCTHDKCHUS 11T CTABATCS 3a/1a4H:

- chopMupoBaTh yYMEHHS JOKa3biBaTh (AKTBl M TEOPEMbI TEOpUH  (DYHKIIHI
JICUCTBUTEILHOTO TIEPEMEHHOTO;

- chopMHpOBaTh YMEHHS pPelIaTh THUIIOBBIC 33Ja4d OCHOBHBIX Pa3/e/ioB TCOPUH (DYHKITHIA
JICUCTBUTEILHOTO TIEPEMEHHOTO;

- 3HAaTh TCOPHIO MHOXKECTB, CTPOCHHE HEKOTOPHIX BHIOB MHOXECTB, DJIEMCHTHI TEOPHUHU
psioB Dypbe U yMETh IPUMEHSATH IS PEIICHHS PA3IMYHbBIX 3a/1a4;

- 3HaTh TEOPHUIO MEPBI U MHTEerpasa Jlebera;

- 3HaTh OCHOBHBIC CTPYKTYPbI aHAIN3a; METPUYECKHE U HOPMUPOBAaHHBIC TIPOCTPAHCTBA,

- 3HaTh OCHOBBI TECOPUH JTMHEHHBIX OMIEPATOPOB U JTHHEHHBIX (PYHKIIMOHAJIOB,;

- OCBOCHHE KOMIICTEHIIHI B 00J1aCTH TeOpUHU (PYHKIUI EHCTBUTEIILHOTO IEPEMEHHOTO.

2. MecTo AuCHUILIMHBI (MOYJIsS1) B CTPYKTYpe 00pa3oBaTeIbHOI NPOrpaMMbl

Jucuunnuna b1.0.07.05 «Teopust pyHKIMIA 1eHCTBUTENBHOTO TEPEMEHHOTI0» OTHOCHUTCS
K Omoky — «bmox 1. ducuumiuHbel (MOZYydH)», K 00S3aTelbHOW YacTH, MPEeIMETHO-
METOAMYECKH MOIydb .

Jucuumnnmna (MOysib) u3ydaercst Ha 3 Kypce B 5 ceMecTpe.

MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIIBO

Unnekc \ 51.0.07.05

TpeGoBanns k npegBapuTeIbHON MOATOTOBKE 00y4aI0IErocs:

Vuebnas nucuumimHa «Teopust QyHKIHMI JEHCTBUTEIHLHOTO IEPEMEHHOI0» OIMUPAETCs Ha
BXOJHBIE 3HAHMS, YMEHUS U KOMIIETEHLIMH, [TOJTYyUYECHHBIE 110 UCHUILIMHAM: «MaTeMaTtuyeckuit
aHanu3y»,  «Anrebpa», «l'eomerpusi», «/luckperHas MmaremaTHka» B 00bEME BY30BCKOI
porpaMMbl OaKajgaBpHara.

JIMCHMIUIMHBI W TNPAKTHKH, AJS1 KOTOPHIX OCBOCHHE [JAHHOW IMCHUILIMHBI (MOIYJIs1)
HEO00X0MMO KaK MpealiecTByoiiee:

Uzyuenue aucuumiaunbl «Teopus GyHKUMN AEHCTBUTENHHOIO NEPEMEHHOT0» HEOOXOIUMO IS
YCIIEIIHOTO OCBOCHMS JUCHUIUIUNH (opmupyronmx komnereHuun YK-1, IIK-1, a taxxke ans
IIPOXO0K/ICHHSI ONIPECIICHHBIX BUOB MPAKTHK.

3. llepeyeHns MIIAHUPYEMBIX Pe3yIbTATOB 00y4eHHs MO JMCHUILIMHE (MOAYJII0),
COOTHECEHHBIX ¢ IIJIAHUPYEMBbIMH Pe3yJbTaTaMH 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl




[Tponiecc m3yuenust aucuuruHbl «Teopuss GyHKUMHA IEHCTBUTENHFHOTO MEPEMEHHOTO»
Harpas/ieH Ha (POPMUPOBAHHE CIEAYIOIIMX KOMIIETCHIIUN 00y4atoerocs:

Kog Copneprkanue KOMIETEHIIUN
Nuaukatopbl JOCTUXEHUS
KOMIIE- B COOTBETCTBUU C .
S— ®rOC BO/OIBO c(OpPMHUPOBAHHOCTH KOMITETECHIIHIA
YK-1 | CmocoOeH ocymecTBIATh YK-1.1. leMOHCTpUpYET 3HaHUE OCOOCHHOCTEH
MTOVCK, KPUTHYECKUN aHaTN3 CHCTEMHOTO ¥ KPUTHIECKOTO MBITIIEHHS,
¥ CUHTE3 nH(OopMaImy, apryMEeHTHPOBAaHHO (DOPMHUPYET COOCTBEHHOE CYKICHIHE
MPUMEHSTH CUCTEMHBII Y OLICHKY HH(OpMalnu, IPUHUMAET 0OOCHOBAaHHOE
MTOIXOT IS PEIICHUS perieHne
MOCTaBJICHHBIX 3a/1a4 YK-1.2. Ilpumensiet norudeckue GOpMBI U IPOLIEAYPHI,
CIOCOOCH K peIeKCHH 10 TIOBOAY COOCTBEHHOM U
9y’>KOM MBICIMTEILHON ESTEILHOCTH
YK-1.3. AHanu3upyeT NCTOYHUKN HHPOPMAIIAH C IETHI0
BBISBJICHUA UX HpOTI/IBOpeLII/Iﬁ 1 IMOUCKa NOCTOBECPHBIX
CYXKIEHUN
[IK-1 | Cnocoben ocBanBath U [IK-1.1. 3HaeT cTpyKTypy, COCTaB U AUJAKTHYECKHE

UCIIOJIb30BaTh TEOPETUYCCKUE
3HAHUS U TPAKTUYECKUE YMCHUS
Y HaBBIKH B MIPEMETHON 00IacTn
IPH PEIICHUH
po¢eCCHOHANBHBIX 3a/1a4

€MHULIBI IPEIMETHON 001acTH (TIPETI0AaBaEMOTO
npeaMeTa)

ITK-1.2. YMeeT ocyniecTBIATh OTOOP y4eOHOro
COZIepIKaHUS [UISl €70 pean3allii B Pa3IMYHbIX (opmax
o0yuenus B cooTBeTcTBUM ¢ TpeboBanusmu @I'OC OO
[1K-1.3. IemoHCTpHpYET yMEHHUE pa3padbaThiBaTh
pa3n4YHbIe POPMBI YIEOHBIX 3aHATHH, IPUMEHSATD
METO/IbI, TPUEMBI M TEXHOJIOTHH OOYUCHHS, B TOM YHCIIC
WHPOPMAaIMOHHEIE

4. O0beM JUCHUNJIMHBI (MOAYJIS) B 32a4eTHBIX €IMHUIAX C YKa3aHHEM KOJINYeCTBA
aKaJeMH4YeCKHX YaCOB, BbI/ICJICHHBIX HA KOHTAKTHYIO padoTy 00y4aommxcs ¢
npenoaasarejeM (Mo BUAaM y4eOHbIX 3aHSITHII) 1 HA CAMOCTOSITEILHYIO PadoTy

o0yuyarmuxcst
O6mast TpynoeMkocTh (00beM) nucuumuidHbl (Mmoayns) coctaBiasier 3 3ET, 108
aKaJeMUYECKHUX YacoB.
Bcero yacos
Ounas OuHo- 3aouHas
O0bémM TUCHHUIINHBI ¢popma 3a04Hasd ¢popma
o0yueHus dopma o0yueHusi
o0y4eHust
OO0masi TpyA0eMKOCTb AUCHUIIIMHBI 108
KontakTHasi padora o0yyawmuxcs ¢
npenojaasartesieM (1o BUJAaM y4eOHbIX 3aHATHI)
(Bcero)
AynutopHasi pabora (Bcero): 54
B TOM YHCIIE:
JIEKIIUHU 18
CEMHUHApBbI, MPAKTUYECKUE 3aHATHS 36
MPAKTHKYMBI
n1abopaTtopHbIe pabOThHI
Bueaynuropnas padora:
KOHCYJIBTAIUS TIepe]] IK3aMEHOM




JesATEeIbHOCTH, IPe1yCMaTPUBAIOIINE TPYIIOBYIO WU UHANBUIYAIbHYIO pabOTy

paboTHI U JIp.

BreayauTopHas paboTa Takxe BKIIOYACT HWHIAWBUAYAIBHYIO pabOTy 00ydarommuXxcs ¢
npenogaBaTciiCM, I'pylIIoOBbIC, MHAWBUAYAJIbHbBIC KOHCYJIbTAllU U MHBIC BHAbL y‘ICGHOﬁ

00ydJarommxcs ¢ mpernoiaBaTesieM, TBOPUECKYIO padoTy (3cce), pedepaThbl, KOHTPOJIbHBIC

CamocrosiTesbHas padora o0yyarommxcs (Bcero) o4
KonTtpoan

Buja npoMeskyToUYHOI aTTecTAlIUMU Ik3aMeH
o0yuawuerocs (3a4eT/3K3aMeH)

5. Conep:kanue TUCHUILUINHBI (MOYJIs1), CTPYKTYPHMPOBAaHHOE 110 TeMaM (pa3aejam) ¢
YKa3aHHeM OTBeJeHHOI0 HA HUX KOJIUYeCTBA aKaJeMHYeCKUX YaCOB 1 BH/I0B y4eOHBIX

3aHATHH

5.1. Pa3nesbl AMCUMILVIMHBI M TPYA0EMKOCTb 110 BUIAM Y4eOHBbIX 3aHATHI

(B akaIeMHYeCKUX Yacax)
Ounas popma 0oyuenus

Ne Kype Paszges, Tema TUCUMILIIMHBI O6masi| Buabl yuyeOHBIX 3aHATHIH,
n/n |/ceme TPyAoOe | BKJIIYasi CAMOCTOSITEIbLHYI0
cTp MKOCTH| padoTy o0y4arommxcs u
(B TPYAOEMKOCTH (B 4acax)
qacax)
Bcero AyauTopHble Cam.
y4. 3aHATHS padora

108 | Jlek. | IIp.

KoHT,
PoJIb

3/5 Pazoen 1. Ocnoenvie céedenus o 24 4 8
muoxcecmeax. Mownocmos mnodcecmea

12

1. O6mass Teopust MHOXecTB. Ormepanuu  Haj 2
MHOKECTBAMMU. TToustue MOIIIHOCTH.
DKBUBAJICHTHBIE MHOYKECTBA.

2. OcHOBHBIE CBeIeHHS O MHOXecTBax. Bumpl
OTOOpaKCHHIA.

3. Onepauuu HaJa MHOXECTBAMH. OTtoOpaxkeHus 2
MHO€ECTB. B3aMMHO-OHO3HAYHOE COOTBETCTBUE.
OKBUBAJICHTHOCTh MHOXeCTB. [IpuMepsl.

4. B3aumHO-0THO3HAaYHOE COOTBETCTBHUE. 2
OKBHUBAJIIEHTHOCTb MHOKECTB. CueTtHble
MHOKecTBa. [Ipumepsl.

5. CuerHBle MHOXeECTBAa. HecueTHple MHOXKECTBA. 2
MHoxecTBa MOIIHOCTH KOHTHHYYyMa.

6. OKBHUBAJIIEHTHOCTb MHOKECTB. CuetHble 2
MHOKecTBa. [Ipumepsl.

7. HenpepbiBable  npobu.  J[Bomunble  apoOw.
CuyeTHOCTB MHOXECTB panroHaIbHBIX u
anreOpanvyecKux YHcell.

8. Hecuyernrie MHOXECTBAa. MHOKECTBA MOIIIHOCTH 2
KoHTHHYYyMa. CpaBHEeHnE MoutHocTei. [Iprumepsr.

9. TpanchunuTHBIE uncna. KoHTHHYYyM-THTIOTE3A.

Pazoen 2. Cmpoenue TuHeliHbIX MHOMCECME. 14 2 4
MHuoosrcecmea 8 paziuuHblX RPOCMPAHCMEAX

10. ToueuHble MHOKeCTBAa. MHO>KECTBa MPOCTPAHCTBA 2




R". 3aMKHYTBIE W OTKDBITBIC MHOXKECTBA, HX
CBOIiCcTBa.

11. Toveunsle MHOXecTBAa. MHOXKeCTBa Ha IJIOCKOCTH, 2
B IIPOCTPAHCTBE.
12. KanTopoBo MHOXECTBO 1 KOBep CepITHHCKOTO. 4
13. [InoTHBIE ¥ HUT/IE HE TIIOTHBIE MHOKECTBA. 4
14, 3aMKHYTBIE W OTKPBITBIE MHOKECTBa. lIpmmepsl. 2
CoBepiiieHHbIE MHOXECTBA. KanToposo
COBEPIICHHOE MHOKECTBO.
Pazoen 3. Mepa muoscecmea. Meput 32 8 18
Kopoana u Jleveza. Hzmepumoie pynkyuu.
Hnumezpan Jleveza
15. BremHsiT W BHYTPEHHSII Mephl OTPaHUYEHHOTO
MHOKecTBa. Mepa Jlebera i JTUHCHHBIX
MHOXecTB. MHOXecTBa m3MepuMble 1o Jlebery.
16. N3mepumocTs 1 Mepa Kak WHBAPUAHTHI TBIKEHHUSL. 4
CBolicTBa H3MEPUMBIX MHOKECTB.
17. BHemHss 1 BHYTpeHHS Mepbl. Mepa OTKPBITBHIX U 2
3aMKHYTBIX MHOXeCTB. [Iprmepsl.
18. Mepst XKopnana u Jlebera. Mx HaxoxmeHue, 2
PUMEPBHIL.
19. Wsmepumbie  ¢yakiuu.  [lociieqoBarenbHOCTH
MU3MEPUMBIX (DYHKIHH.
20. Kiaccel W3MEpUMBIX MHOMXKECTB. Crtpykrypa 4
M3MEPUMBIX (PYHKITHH.
21 Wzmepumbie Qyrknuu. CTpyKTypa HU3MEPHMBIX 2
¢bynkuuii. [lpumepsr.
22. WuTerpan Jlebera oT orpaHW4YeHHON (YHKITUH.
CaoiicTBa unterpaina Jlebera.
23. [IpenenpHBII TIepexo] MO 3HAKOM HWHTErpaja 2
Jlebera.
24, Wnarerpan  Pumana. Wuaterpan  Jlebera ot 2
orpannueHHol Qyakumu. [TpumMepsl.
25. Boccranosnenne nepBooOpa3HO (yHKIIHU. 2
26. Cymmupyemblie dyHKIUH. Wnrerpan oT 6
HEOTpUIATEIbHON M3MeprMon QyHKIuH. DyHKINN
CYMMHpPYEMBIE C KBaJIPaTOM.
Pazoen 4. Mempuueckue u HOpMUpoGaHHvle 36 14 16
npocmpancmaea. Jluneitnole onepamopbsl U
JUHelinble PyHKYUOHAb
217. Mertpudeckue npocTpaHcTBa. MHOXECTBA TOYEK.
Cxomumocts. Hopma. JInHeitHblE HOPMHPOBAHHBIE
POCTPAHCTBA.
28. HepasenctBa Komm-bynsaxoBckoro, MUHKOBCKOTO, 4
T'enbaepa.
29. MeTtpuueckue NpocTpaHCTBA. MHOXKECTBA TOYEK. 2
Cxomumocts. [lpumepsl. Pemenne 3agau.
30. HempepeiBHblE ~ (QyHKIIMM  Ha  METPHUYECKHX 2
npoctpaHcTBax. [Ipumepsl.
31. Hopma. AKCHOMBI HOPMBI. [Ipumepsr 2
HOPMHMPOBaHHBIX NPOCTpaHCTB. Pemenue 3amay.
32. banaxoBel mpoctpanctBa. [lomHbie MeTpudeckue

npoctpaHcTBa. [Ipumepsl. ITpuHIUN CKUMAIOIIUX
OTOOpaKCHHIA.




33.

banaxoBel mpoctpanctBa. [lonHble MeTpuueckue 2
npocTtpaHcTia. [Ipumepsl.

34.

IIpuHInT cxmMaronux otoopakeruit. [IpumMepsr. 2

35.

I'une0epToBEI pocTpancTBa. CBoiicTBA. 6

36.

CkanspHoe MIPOU3BEACHHE. ['ue6epTOoBEI 2
MPOCTPAHCTBA. OpTOrOHATLHOCTb.
OpTtoHOpMaNILHOCTE. [IpuMepsl.

37.

Jluneiinele  omnepartopel.  HempepelBHOCTE U 2
orpaHuueHHocTb.  Omepartopsl B JIMHEHHBIX
HOPMHUPOBaHHBIX  MpocTpaHcTBax.  JIuHeliHble
¢ynkumonansl.  JluHeliHble  QYHKOMOHANBI B
JUHEHHBIX ~ HOPMHMPOBAaHHBIX M  OaHaXOBBIX
IIPOCTPAHCTBAX.

38.

JIuneiinple  omnepartopel.  HempepelBHOCTE U 2
OI'PaHUYEHHOCTh OIIEPaTOPOB. JIuneiinele
OmepaTopsl B PA3IMYHBIX  NPOCTPAHCTBAX.
IIpumepsl.

39.

Jluneiinble  ¢yHkunoHansl. HempepwslBHOCT U 2
orpanuueHHocTh. HopMa dyHkimonana. Jinneiinsie
(GYHKUMOHAIBI B  JIMHEHHBIX HOPMHPOBAHHBIX
pocTpaHCcTBax. [IpumMepsl.

40.

Wnrerpansubie u quddepeHnuanbHble OmepaTophl. 6

HUTOIO: 108 18 36 54

6. OcHoBHBIEe hopMBbI yueOHOIi padoThI U 00pa3oBaTe/IbHbIe TEXHOJIOTHHU, HCIOIb3yeMble
NIPH pean3anum 00pa3oBaTeJbHOI NPOrpaMMbl

JlekniuonHble 3aHATHSA. JIEKIUs ABIISIETCSI OCHOBHOM (hopmoiil yueOHOM paboOThI B By3e,
OHa sIBJIsSIETCS HauOoliee BaKHBIM CPEJICTBOM TEOPETHUECKON MOATOTOBKM oOydarommxcs. Ha
JEKIHAX PEKOMEHIYETCsl NEeATeTbHOCTh oOyuaromierocss B ¢opMe aKTUBHOTO CIyIIAHUS, T.€.
MPEAIIONAracTcss BO3MOXHOCTh 3a/1aBaTh BOIPOCHl Ha YTOYHEHHE IIOHUMAHUS TEMBI U
PEKOMEHIYEeTCsl KOHCTIEKTUPOBAHNUE OCHOBHBIX MOJOKEHHUM JIeKIIMU. OCHOBHAS AHUJIaKTHUYECKas
1eNb JIEKIUU - 00ecTieueHne OPUEHTUPOBOYHON OCHOBBI JJIsl IabHEHIIEro yCBOGHUSI Y4eOHOTO
Marepuayia. JIeKTopamMu aKTHBHO MCIHOJB3YIOTCA: JICKLIMS-IUAIOT, JICKUWS - BHU3yaJIM3alMs,
JeKIus - Tpe3eHTanus. Jlekuus - Oecena, WU «IHAJOT C ayIUTOpHUEi», MPEACTaBIseT cOOOU
HETOCPEICTBEHHBI KOHTAKT MPENoaBaTes ¢ ayautopuei. Ee mpenMyiecTBo COCTOUT B TOM,
YTO OHA MO3BOJISIET MPUBJIEKaTh BHUMAHHUE CIyliaTesneld K HauOoliee BaXXHBIM BOIIPOCAM TEMBI,
OTIPENIETISATh COJIEPKAaHUE M TEMIT M3JIOKEHHS Yy4eOHOro MaTepuayia ¢ Y4eToM OCOOEHHOCTEeH
ayIUTOpUHU. YUacTHe oOydJarommMxcs B JIGKIMH — Oecele OOecreurMBaeTcs BOMPOCAMH K
ayIUTOPUH, KOTOPBIE MOTYT OBITh KaK 3JIEMEHTAPHBIMH, TaK U TIPOOTIEMHBIMH.

['maBHOW 3amadeil KaKIOW JIEKIUU SIBJSIETCS PACKPBITHE CYIIHOCTH TEMBI M aHAIMU3 €€
OCHOBHBIX MOJIO)KE€HHI. PeKoMeHayeTcsl Ha MepBOil JICKIUU JOBECTH 0 BHUMAaHUSA CTYAEHTOB
CTPYKTYPY JUCUHUIUIMHBI U €r0 pa3felbl, a B JalbHEHIIEM YKa3bIBaTh HAyal0 KaKJIOTO paszela
(Momynst), CyTh W €ro 3aJaud, a, 3aKOHYUB H3JIOKEHHUE, MOJBOJIUTH MTOT TI0 3TOMY pasieiy,
4TOOBI CBS3aTh €ro co cienyromuM. CoaepikaHue JIEKIHA OmpeAenseTcss HacTosmel padoueit
nporpamMmoit  aucuuruiHbl.  Jna  addexTuBHOrO mpoBeneHUS  JEKIMOHHOTO  3aHSATHSA
PEKOMEHIyeTCs COO0IaTh MOCIEeI0BATEIbHOCTh €€ OCHOBHBIX ATAIOB:

1. popMyIHpPOBKY TEMBI JICKITUH;

2. yKa3aHH€ OCHOBHBIX M3y4aeMbIX PA3/EJIOB WJIM BOIPOCOB M MPEIOIAraeMbIX 3aTpar
BPEMEHU Ha X U3JI0KECHHUE;

3. U30KCHHE BBOIHON YaCTH;

4. n310)KE€HNE OCHOBHOM YaCTH JIEKIHH;




5. KpaTKue BBIBOABI 110 KaXKIOMY U3 BOIPOCOB;

6. 3aKII0UYCHHC;

7. peKOMEHIAIMH JIUTEPATYPHBIX HCTOYHUKOB MO U3J1araéMbIM BOIIPOCAM.

IpakTuyeckue 3aHATHA. J[MCIUIUIMHBI, 1O KOTOPBIM IUIAHHPYIOTCS MPAKTUYECKUE
3aHATHUS, ONPEICIAIOTCS y4eOHbIMU MIaHaMu. IpakTudeckue 3aHATHUS OTHOCATCS K OCHOBHBIM
BUJaM YYEOHBIX 3aHSATHH U COCTABJISIOT BAKHYIO YaCTh TEOPETUYECKOH U MPOPecCHOHATHHON
NPAaKTUYECKOH MOATOTOBKH. BEHITIOIHEHNE CTYICHTOM NMPAKTUYECKUX 3aHATUIN HAIIPABICHO Ha:

- 00001IeHHEe, CHCTEMATH3AIINIO, YIITyOIeHNE, 3aKPETIICHUE TTOJTYYCHHBIX TEOPETHUECKUX
3HAaHUH 10 KOHKPETHBIM TeMaM JIHCLUUIUIMH MaTeMaTH4eCKOro M OOIIero ecTeCTBEHHO-
HAYYHOTO0, 001IenpO(heCcCHOHAIBHOTO U TIPO(ECCHOHATBHOTO IIUKIIOB;

- (hopmupoBaHMe yMEHUI NPUMEHATH MOJTYYECHHBIC 3HAHHS HA MPAKTHKE, PEaTH3aIHIO
€/IMHCTBA MHTEIUICKTYAIbHOW U MIPAKTHYECKOM JeSITEeITbHOCTH;

- pa3BUTHE HHTEIUICKTYAJIbHBIX YMEHHH y OyIyIIUMX CHEIHAIMCTOB: aHAJHUTUYECKHX,
MPOCKTUPOBOYHBIX, KOHCTPYKTHBHBIX U JIp.;

- BBIpaOOTKY IpW PEIICHWH IMOCTABJICHHBIX 33/1a4 TaKUX NMPOQPECCHOHATIBHO 3HAUYUMBIX
Ka4ecTB, KaK CaMOCTOSITEIbHOCTh, OTBETCTBEHHOCTh, TOYHOCTb, TBOpPYECKAas WHUIMATHBA.
Metoanueckie peKOMEHIANUu pa3paboTaHbl C ENbI0 EAHHOTO TMOAXO0Ja K OpTraHu3aliHu U
MPOBE/ICHUIO TIPAKTUYCCKUX 3aHSATHUH.

[IpakTryeckoe 3aHATHE — 3TO (hOpMa OpraHM3alUU YyUeOHOTO IMpoIecca, HapaBIeHHAs
Ha BBIPA0OTKY y CTYIEHTOB IPAKTUYCCKUX YMEHUWH Il M3YYCHUS MOCISAYIOIIUX JUCIUTUINH
(Momynei) m uia pemieHHs NPOo(EecCHOHAIBHBIX 3aaad. [IpakTHueckoe 3aHsATHE TOJIKHO
NPOBOJIUTHCS B YYEOHBIX KaOWHETaX WM CICHUAIBHO OOOPYIOBAaHHBIX IOMEIICHHUSX.
HeoOxomuMbiMH ~ CTPYKTYpHBIMH ~ 3JJIEMEHTAMH  TPAKTHYECKOTO  3aHATHS,  IOMHMO
CaMOCTOSITEIILHOU JICITEIPHOCTH CTYACHTOB, SIBJISIOTCS aHAJINU3 U OLIEHKA BBIITOJHEHHBIX PadOT U
CTCTICHU OBJIQJICHUSI CTYACHTAMH 3aIUIAHUPOBAHHBIMH YMEHHSAMHU. JIMIaKTHYECKHE LEH
NPaKTUYCCKUX 3aHATUH: (QopMupoBaHHEe yMEHUH (AaHATUTHYECKHX, MPOCKTUPOBOYHBIX,
KOHCTPYKTUBHBIX ), HEOOXOUMBIX JUIsl MU3YYEHHUS MOCIEAYIOUINX AUCHUIUIMH (MOIyJei) u s
Oynyieit mpodeccuoHaNbHON ASSITENFHOCTH.

B mpomecce mMOATOTOBKM K TPAaKTUYECKAM 3aHATHSAM, OOYYAIOUIMMCS HEOOXOIUMO
o0patuTh 0co00€ BHHMaHHE Ha CaMOCTOATENIbHOE H3y4YEHHE PEKOMEHIO0BaHHOH y4eOHO-
METOJMYECKOM (a TakkKe HAaydHOW W TOMyJsapHOM) muteparypbl. CaMmocTosiTenbHas pabota ¢
yueOHUKaMH, y4eOHBIMH MOCOOHMSIMH, HAay4HOH, CIPAaBOYHON M TMOMYyISpPHOW JHUTEpaTypoil,
MaTepHrajaMH TIePHOANYECKUX HM3laHui u HTepHeTa, CTaTUCTUYCCKHMMHU JAHHBIMH SIBIISETCS
HauOonee S((EKTUBHBIM  METOAOM  TOJYYEHUS  3HAHUM, TMO3BOJSET  3HAYUTEIBHO
aKTHUBU3MPOBATh TMPOIECC OBJIaJieHus uHPOpMaLKe, crmocoocTByeTr Oonee TriayOOKOMYy
YCBOGHHMIO M3y4aeMoro Matepuana, (QopMHpyeT Yy OOyd4aroIluxcs CBOE OTHOLIEHHE K
KOHKpETHOU mpooiieme. bosiee rmy00KOMY pacKphITHIO BOIIPOCOB CIIOCOOCTBYET 3HAKOMCTBO C
JIOTIOJTHUTENBHON  JIUTEpaTypol, PEKOMEHIOBAaHHOW TpemnojaBaTeieM IO KaXIoW TeMe
CEMHHAPCKOTO MJIM TMPAKTHYECKOTO 3aHSTHS, YTO IO3BOJISIET OOYYAIONIMMCS TPOSIBUTH CBOIO
WHAVBUAYAILHOCTh B PaMKaX BBICTYIUICHUS Ha JAHHBIX 3aHITHUSX, BBISBUTH IIUPOKHH CHEKTP
MHEHHUH 10 u3ydaeMoii npoodieme.

O0pa3oBarenbHble TexHoJ0ruu. [Ipu nmpoBeneHNM ydeOHBIX 3aHATHI MO AUCHUIUINHE
UCTIONB3YIOTCS  TPAIWIIMOHHBIE W WHHOBAIMOHHBIE, B TOM 4HCIe HWHPOPMAIMOHHBIC
oOpa3oBaTeNbHbIE TEXHOJOTMM, BKJIOYas MpPU HEOOXOAWMOCTH TNPUMEHEHUE AaKTHBHBIX U
WHTEPAKTHBHBIX METOJOB OOYICHHSI.

TpaauumonHsle 00pa3zoBaTeIbHBIE TEXHOJIOTHH pPEATU3YIOTCS, NPEUMYIIECTBEHHO, B
nporecce JICKIMOHHBIX M TPAKTUYECKUX 3aHATHH. HHOBammoHHBIE 00pa3oBaTeNbHBIC
TEXHOJIOTUM HCIIOJIB3YIOTCSI B TPOIECCe ayAUTOPHBIX 3aHATHH M CaMOCTOATENbHON pabOThI
CTYICHTOB B BHJE NPHUMCHCHUS AaKTUBHBIX W HWHTEPAKTUBHBIX METOJOB OOyUYCHHSI.
HNudopmannonHble 00pa3oBaTelbHbIE TEXHOJIOTUU PEAM3YIOTCS B INPOLIECCE HCIOIb30BAHMS
AJNEKTPOHHO-OMOIMOTEYHBIX CHUCTEM, AJIEKTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB U AJIIEMEHTOB



AIIEKTPOHHOTO OOyuYeHHs B 3JIEKTPOHHOW HH(OPMAIIMOHHO-00pa30BaTeNbHON cpene JUis
aKTUBU3ALMK y4eOHOr0 MPOLECcCca U CaMOCTOSITEIbHON paObOThI CTYIEHTOB.

[IpakTryeckue 3aHATUS MOTYT IPOBOAUTHCS B (hOpME TPYIIIOBOM TMCKYCCUH, «MO3TOBOM
aTaku», pa30opka KeicoB, pelleHusl NPakTUYeCKUX 3a/1ad, MyOoInyHas Mpe3eHTalus NpoeKTa u
ap. Ipexxae, yem gate rpyrmne HHGOpMaIUio, BaXKHO NOATOTOBUTh YYaCTHUKOB, aKTHBHU3UPOBATh
MX MEHTaJIbHBIE IIPOLECCHI, BKIOYUTh UX BHUMAHUE, Pa3BUBATh KOONIEPALIUIO U COTPYIHUYECTBO
IIPU IIPUHATUY PELICHUM.

7. @OH OLIEHOYHBIX CPEACTB VISl MPOBEeHUS MPOMEKYTOUYHOM aTTecTalun
00y4YaKIIHXCS M0 JUCHUILINHE (MO1YJIIO)

7.1. AHaMKaTOpPbI OLlEHUBAHUA C(POPMUPOBAHHOCTH KOMIIETEHIUI

Kommnerenuun 3auTeHo He 3auTeno
o . . Hwxe noporosoro
Bricokuii ypoBeHb CpenHuii ypoBeHb Hu3skuil ypoBeHb
(oTm4HO) (xopom0) (YHOBIETBOPUTETHHO) YPOBHA
(86-100% ©ay1oB) (71-85% ©GamoB) (56-70% 6aoB) (HeyOBIETROHUTELHO)
(mo 55 % ©GamnmoB)
YK-1: YK-1.1. YK-1.1. VK-1.1. B nenom YK-1.1.
Cnocoben JeMoHCcTpHpYyeT JemoHCTpHpYET JIEMOHCTPHUPYET 3HaHue| JleMOHCTpHUpyeT
OCYIICCTBIISITH | TIOJIHOE 3HAHHE 3HaHHE OCHOB ocoOeHHOCTEH (parmMeHTapHOe 3HaHHE
TOUCK, 0COOEHHOCTEH ocoOeHHOCTEeH CUCTEMHOTO U 0COOEHHOCTEH
KPUTHYECKHH | CHCTEMHOTO U CHCTEMHOT'O KPUTHUYECKOTO CHCTEMHOI'0 U
aHau3 KPUTHYECKOTO KPUTHUYECKOTO MBIIIICHUS, KPUTHYECKOTO
Y CUHTE3 MBIILICHHS, MBIIIICHUS, apryMEHTHPOBaHHO MBIILICHUS
uHdopManuy, | apryMeHTUPOBaHHO apryMEHTHPOBAHHO dopmupyer
MPUMEHSTH ¢dopmupyer ¢dopmupyer COOCTBEHHOE CY)KACHHE
CHCTEMHBIH COOCTBEHHOE CY)KAEHHE| COOCTBEHHOE CY)KACHHE| U OLEHKY
TOAXOM ISt U OIICHKY 1 OIICHKY napopmanuy,
penieHust uHpopManuy, nHdpopmanny, MPUHAMACET
MOCTABJIEHHBIX | TPUHUMAET MIPUHAMAET o0ocHOBaHHOE
3ajaq 000CHOBaHHOE 000CHOBaHHOE penieHue
penieHne peleHne
VYK-1.2. Ilpumenser VK-1.2. Ilpumenser VK-1.2. B nenom VYK-1.2. He ymeer
Jorudeckue GoOpMbI U | JOTHUECKHe GOPMBI U | yMeeT NPUMEHSTh HNPUMEHSTD JIOTHYECKHE
MPOLEYPBI, CHOCOOEH | MPOLENypPhI, CIIOCOOEH | Jornyeckre GopmMbl 1 | (GOPMBI U IPOLIEAYPHI,
K peduiekcuu 1o K pedIieKcuu 1o MIPOIIETyPHI, CIOCOOEH | HE CIOCOOEH K
MOBOJTy COOCTBEHHOMH ¥ | IOBOy COOCTBEHHOM U | K pediekcuu mo pedaexcuu Mo moBoy
qy>KOI MBICITUTEIBHOH | YyXOH MBICIUTENIFHON | TIOBOY COOCTBEHHON M | COOCTBEHHOMN M UyXOH
JIeITeIIbHOCTH JeATeIbHOCTH Yy>KOH MBICITUTEIFHON | MBICIUTEIbHON
JIeSITEIIbHOCTH JIeATeIIbHOCTH
VK-1.3. Anammmzupyer | YK-1.3. Ananuzupyer | YK-1.3. Anamuzupyer | YK-1.3. He Bnaneer
WCTOYHHUKHA OCHOBHBIE HCTOYHHKH | B IIJIOM UCTOYHUKH aHAIM30M UCTOYHHUKOB
nH(OpMAaLUK C IeNbI0 | MH(OPMALMH C LeNbI0 | MHYOPMAIMH C LENbI0 | MHPOPMAIUH C [EIbIO
BBISIBJICHUSI NX BBISIBJICHUS UX BBISIBJICHUSI NX BBISIBJICHUS UX
[IPOTUBOPEYUI U NIPOTUBOPEYUI U [IPOTUBOPEUYMH U IIPOTUBOPEYUI U
MOMCKA JOCTOBEPHBIX | MOMCKA JOCTOBEPHBIX | IOMCKa JJOCTOBEPHBIX | TMOHMCKa JIOCTOBEPHBIX
CYKICHUI CYKIEHUH CYXKJEHUI CY)KIEHUH
TIK-1: [IK-1.1. 3naer [IK-1.1. 3naer ITK-1.1. 3naet B emom | IIK-1.1. He 3naer
Criocoben MOJTHOCTBIO CTPYKTYPY, | OCHOBHBIE CTPYKTYPHI, | CTPYKTYpY, COCTaB 1 CTPYKTYpY, COCTaB U
OCBaWBaTh U COCTaB | COCTaB H JIUJIAKTHYECKUE JIMJAKTHYECKHE
UCIIONIb30BaTh | JUIAKTHYECKUE JIMJIAKTHYECKHEe €/IMHUIIBI TIPEIMETHOM | eIMHUIIBI PEIMETHOM
TEOpETHYECKUE | SIMUHUIIBI IPEMETHOM | eIMHUIIBI IPEMETHOH | obmacTi obulactu
3HAHUS U obnactn obsactu (npenogaBaemMoro (mpenoaBaemMoro
npakTHdeckne | (MpernojaBaeMoro (pernojaBaeMoro npeaMeTa) TIpeaMeTa)
YMEHUS U npeaMeTa) IIpeMeTa)
HaBBLIKU B TIK-1.2. IToHOCTEIO TIK-1.2. Y™meer [IK-1.2. B niemom IIK-1.2. He ymeer
IpeaMETHON YMEET OCYLIECTBIISITh | OCYIIECTBIISITH OTOOP | YMEET OCYLIECTBISATH | OCYLIECTBIISITH OTOOD
obmacTu mpu | otGOp y4eOHOro yueOHOro conepkanus | 0T60p yueOHOro y4eOHOTo collepKaHus
penIeHnn COJICpIKaHUS VIS €TO IUISL €70 peaTM3alli B | COJCPKaHUs JUIs €TO JUISL €TO peai3alliy B
npodeccronal | peanusanuu B pas3nuYHBIX (opMax peann3anyy B pa3nuIHBEIX popMax
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BHBIX 3a/1a4 pa3nyYHbIX GpopMax o0y4eHus B pasIMuHbIX popMax o0y4eHHs B
0o0y4eHus B COOTBETCTBHH C 00y4eHHS B COOTBETCTBUH C
COOTBETCTBHH C TpeOOBaHUAMHA COOTBETCTBHH C TpeOOBaHUSIMHA
TpeOOBaHUSAMH oIoC OO0 TpeOOBaHUSIMHA oI'0C OO
DIOC 00 PIroC 00
[K-1.3. IK-1.3. ITK-1.3. B nenom IK-1.3.
HemoncTpupyet [emoHcTpHupyeT JIEMOHCTPUPYET HemoncTpupyet
yMeHre pa3pabaThIBaTh| yMEHHE pa3pabaThiBaTh| yMEHHE pa3padaTeiBaTh| (pparmMeHTapHO YMEHHE
pasnyHbie (OPMEI pasnuuHble HOpMbI pasnuyHbIe (OPMEI pa3pabaTbIBaTh
yueOHBIX 3aHITHH, y4eOHBIX 3aHATHH, YyueOHBIX 3aHITHH, pasznuuHble HOpMbI
HNPUMEHSITh METOIbI, MIPUMEHSTH METOJIB, NPUMEHSTh METOIB, yueOHBIX 3aHATHH
MPUEMBI U TEXHOJIOTUH | IPUEMBI M TEXHOJIOTHH | IPUEMBI i TEXHOJIOTHH
o0y4eHUs, B TOM 4uciie | 00y4eHHs, B TOM YUciie | 00y4eHHs, B TOM YHCIIe
nH(OpMalMOHHEIE nH}popManMOHHbIE nH(opMalMOHHbIE

7.2. IlepeBoa 0a/1/IbHO-PENITHHIOBBIX NMOKa3aTeJ/Ieil OlleHKH Ka4eCTBa MOAT0TOBKHU
00yyamuxcsi B OTMETKH TPAAUIHOHHON CHCTeMbI OLleHMBAHUS
[Topsimok  (YHKIIMOHUPOBAHHUS BHYTPCHHEW CHCTEMBI OIICHKM KadecTBa IOATOTOBKH
oOydaromuxcsi U TepeBoj] OalTbHO-PEHTHHIOBBIX IOKa3aTeNell O00yJarommxcsi B OTMETKU
TPAJULIMOHHON CHUCTEMbI OLICHUBAHHUS MPOBOAUTCA B COOTBETCTBMM C mojioxkeHuem KUIY
«Ilonoxkxenne O  OAUIBHO-PEHUTHMHTOBOM  CHUCTEME  OICHKM 3HAHUKW  OOYyYaroIIUXCs»,
pa3MeIeHHBIM Ha caiiTe YHuBepcuteTa o aapecy: https://kchqu.ru/inye-lokalnye-akty/

7.3. TunoBble KOHTPOJIbHbIE BONPOCHI M 321aHUs, HE00X0AUMBbIe€ /1JIsl OLleHUBAHUS
c¢opMHPOBAHHOCTH KOMIIETEHIMIA B IpoLecce 0CBOCHHUS Y4eOHOM TN CHUIIIMHBI

7.3.1. [lepevyeHb BOMPOCOB /IJIsi IK3aMeHa

1. OcHoBHBIC cBefeHUsT O MHOXecTBax. Omnepanuu Haax MHOXecTBamH. OToOpakeHHS
MHOXecTB. Busbl oToOpaxenuit. [Ipumepsi.

2. TloHsTHE SKBUBAJICHTHOCTH MHOXeCTB. [I0HsATHE MOIITHOCTH MHOXeCTB. [IprMepsl.

3. CuerHble MHOXecTBa M MX cBoicTBa. CUYETHOCTP MHOXKECTB pPALMOHAIBHBIX U
anredpanyeckux ymcen. [Ipumeps.

HecueTHOCTh MHOXKECTBA JENCTBUTENBHBIX YHCEIL.

MHoecTBa MOITHOCTHA KOHTUHYYMA. [IpuMepsl.

MomHocTs MHOXKECTBA Clap).

MoIIIHOCTh MHOKECTBA BCEX BEIIECTBEHHBIX (QYHKIUI.

Mo1HOCTh MHOXKECTBA IOIMHOKECTB. [IprMepsl.

ITonsiTre Mepbl MHOXeECTBA. Mepa OTKpPBITBIX MHOXKECTB. [Ipumepsr.

0. BHemHsis 1 BHYTpEHHsISI MEPHI OTPaHMYEHHOTO MHOXKecTBa. [Ipumepsl.

11. Mepa 3aMKHYTBIX MHOXeECTB. [IprimMepsl.

12. 3amMkHyTbIE U OTKpBIThIE MHOXKECTBA. [IprmMepsl.

13. CrpykTypa u CTpOCHHE OTKPHITHIX MHOKECTB. [IprMepsI.

14. Cosepuiennsie MHOXecTBa. KaHTOpOBO coBepiieHHOEe MHOXecTBO. [IpumMepsl.

15. CtpykTypa u cTpoeHue 3aMKHYTBIX MHOXKeECTB. [Ipumepsl.

16. Nzmepumsbie ¢pyHkuuu. [Ipumepsi.

17. DxBuBanenTHble GyHKIMHU. 3MepuMocTh HenpepbIBHON (QyHKIMU. [Ipumepsl.

18. Hurerpan JleGera ot orpannuenHoi ¢pynkunu. CoiicTBa unrterpana Jledera. Ilpumepsi.
19. CpaBuenue uHTerpasioB Pumana u JleGera. [Ipumepsr.

20. IlpenenbHblil epexon Mo 3HaKOM UHTerpaia Jlebera.

21. Metpudeckre mpocTpaHCTBA. AKCHOMBI METpHUKH. [IpuMepsr.

22. Hopwma. JIuHeiiHple HOPMHUPOBAHHBIE MPOCTPAHCTBA. AKCHOMBI HOpMBIL. [Iprmepsl.

23. DxBuBaneHTHbIE HOPMBI B R" . TIprMepsbI.

24. banaxoBsl mpoctpaHcTBa. [lonHbie MeTpuueckue npoctpancTsa. [Ipumepsr.

25. IlpuHnun cxxuMaromux otroopakenuit. [Ipumepsi.
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26. HepasenctBa Kommu-bynsxoBckoro, Munkosckoro, I'enbaepa. [Ipumenenus.

27. CkamnspHoe npousBeneHnne. AkcroMbl. CBolicTBa. [IpumMepsi.

28. Jluneiinple  omepaTopbl.  HempepblBHOCTH M OrpaHWdeHHOCTb.  Omeparopel B
HOPMHPOBAHHBIX MPOCTpaHCTBax. [Ipumepsi.

29. JluHelHbIE ONEpaTOPHl B Pa3IMYHBIX MPOCTPAaHCTBaX. MIHTerpansHbie 1 quddepeHnaabHbe
oneparopsl. [Ipumepsr.

30. Jluneiinsie pyHKIMOHATBL. HempepbIBHOCTH 1 OrpaHMYEHHOCTD. [IpuMepsl.

31. Jluneiinbie (pyHKIIMOHAIBI B JIMHEWHBIX HOPMHUPOBAHHBIX MPOCTpPAHCTBaX. Teopema XaHa-
banaxa. [Ipumepsl.

32. 3apnava pasnioxkeHus pyHKIUHM B TPUTOHOMETpUYecKuid psia. [Ipumepsi.

33. CxomumocTs psga Dypse.

34. ®opmynsl Dypbe 1 kodhduimenTon psaaa. [Ipumepsr.

35. Kommuiekcnast ¢popma tpuronomerpudeckoro paga dypwe. [Ipumepsr.

7.3.2. TecToBBI MaTepuaJ AJsl JUATHOCTHKHA HHIUKATOPOB OIleHHBAHUS
c(hOpMHPOBAHHOCTH KOMIIETEH N

7.3.3. Ouenounbie MmaTepuajbl. Tembl Kk J0KJIaAaM U pedepaTam.
BapuaHTbl KOHTPOJILHBIX Pa6oT

Pazoen 1. Mowgpocmo muoxncecmea. Cmpoenue TuHEUHbIX MHOMCECHE.
MHuooscecmea 6 paziuuHbIX RPOCMPAHCMEAX.

1. OToOpaxkeHus, UX BUIBI.
2. PaBHOMOIIIHBIE MHO>KECTBA.
3. Cuernbie MHOKecTBA. [IprMepsl cCueTHBIX MHOXeECTB. [IpU3HaKu CUETHOCTH MHOXKECTB.
4. MouiHOCTh KOHTHHYYMa? MOIIHOCTh MHOXKECTBA BCEX YUCIIOBBIX I10CIIEI0BATEIbHOCTEM.
5. Jloka3aTb, YTO MHOXXECTBO HEYETHBIX HATYpaJbHBIX YHCENI ¥ MHOXECTBO YETHBIX
HaTypaJbHbIX YHCET PABHOMOLIHBI.
6. JlokazaTh, 4YTO MHOXXECTBO TIOJIOKUTEIBHBIX JCUCTBUTEIBHBIX YHCEN PABHOMOIIHO
MHOXECTBY OTpULATEIbHBIX JEHCTBUTENbHBIX YHCEN.
7. JlokazaTh, 9YTO MHOXXECTBO HATYpaJbHBIX YHCEN PAaBHOMOIIHO MHOXECTBY YHCEl,
SBJISIFOIINXCSI TOUHBIMU KBaJIpaTaMHu.
8. Jloxazate, uto mobbie aBa untepsana (a;b) u (c;d) paBHOMOmHEL J[0Ka3aTh, 4TO OTPE3OK
[a;b] n unTepBan (q;b) paBHOMOIIHEL
9. Jlokasatb, 4To J1000# KpyTr paBHOMOIIIEH JT000MY KBapary.
10. Jloxa3zaTh, 4YTO MHOXXECTBO HMPPALMOHAIBHBIX YHCEN PABHOMOIIHO MHOECTBY
JeHCTBUTEILHBIX YUCEI.
11. Iloka3aTb, YTO MHOXECTBO TOYEK IUJIOCKOCTH C paIlMOHAJIBHBIMU abcLUCCaMHU HMMEEeT
MOIITHOCTh KOHTHHYYMa.
12. JlokazaTh, YTO MHOXKECTBO BCEX TOUYEK IMIOCKOCTH UMEET MOITHOCTh KOHTHHYYMA.
13. JlaiiTe ompeneneHne BHYTPEHHEW, BHEIIHEH M TpaHUYHOM To4yeKk MHOxkecTBa E. [laiite
olpeieieHne TpaHuIlbl MHOXecTBa. [IpuBeauTe npumMepsl BHYTPEHHUX, BHEITHUX U TPAHUYHBIX
TOYEK JIJISl pa3IMIHBIX (PUTYp HA IMIOCKOCTH.
14. CoBepiienHble MHOXeCTBa. KaHTOpOBO coBepIieHHOe MHOXKecTBO. [IpuBeauTe mpumMepsl.
15. [IpumMep Bcroly IIIOTHOTO MHOKeCTBa Ha oTpe3ke [0; 1], OTIIMYHOro OT 3TOr0 OTpe3Ka.
16. CBoMCTBa OTKPBITHIX U 3aMKHYTBIX MHOKECTB.
17. Tlyctb E — mHOXecTBO pyHKIMi npocTpancTBa C[-1;1] takux, uto f(X) <1 mpu x e[-11].
ITokazats, uro ¢pynkuus f;(X) = 2x sBIseTCA BHELUIHEH «TOUKOI» Ui MHOXecTBa E.

Pazoen 2. Hzmepumoie mnoxcecmea. Mepa muosrxcecmea. Mepa Jleveza. Hzmepumoie
dynxyuu. Humeepan Jleoveza.
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1. JMaiite omnpenenenue wuHTerpana Pumana. IlpuBeautre npumepsl HHTEIpUPYEMBIX U
HEWHTETPUPYEMBIX 110 PuMany G yHKIIHH.

2. Kakas ¢yHKuusa Ha3piBaeTcsi MHTErpupyeMoil mo Jlebery na orpeske? MOXHO JM yKa3aTb
GyHKIMIO, HHTETpUPYEMYIO Ha oTpe3ke 1o Pumany, HO He uHTerpupyemyto mno Jledery?

3. MoxHO M yKa3aTh (QYHKIHIO, WHTErpupyeMyr0 Ha otpe3ke 1o Jlebery, HO He
HUHTErpupyemyto 1no Pumany?

4. Kakoe MHOXXECTBO Ha3bIBaeTcs u3MepuMbIM 1o Jlebery? Kakoe 4mcino Ha3bIBaeTCsl €ro
Mepou?

6. lokaxxute, yTo 000K MHTEpBan (a;b) u3mMepum, U HaUAUTE €ro Mepy.

7. B 4eM 3akiro4aeTcsi CBOMCTBO CYETHOM aJIMTUBHOCTH MEPHI?

8. 3mepuMocCTh U Mepa KaK MHBAPUAHTHI JIBHXKCHHUSL.

8. [IpuBeauTe KIaccel U3MEPUMBIX MHOXKECTB. 11X OCHOBHBIE CBOMCTBA.

9. OxapakTepu3yiTe CTPYKTYPY U3MEPUMBIX (DYHKITHIA.

0; npu x uppayuonanvrom,

10. TTokazarte, uro ¢ynknus dupuxie D(X) = HE HMHTErpupyeMa

1, npu x payuonanvhom
no Pumany Ha otpeske [0; 1].
x; npu x €[0;1), .
11. TTokasare, uro pysakmus f(X)= uHTerpupyema mno Jlebery, u Haiitu ee
0; npu x ¢[0;1)

UHTETpaj.
1

12. Tokazars, uto Gyukius f Takas, yro f(0)=0 u f(X)= T npu X # 0 uHTErpHpyeMa Ha
X

orpeske [—1; 8], u HaiiTu ee UHTErpaJl.

1
13. Iokasats, uro pynkuus f(X) = I MHTErpupyema Ha R, v Haliti ee uHTerpa.
+

X2
14. B uem 3axirogaeTcsi mpeeabHbIN Mepexo/1 Mo 3HakoM uHTerpaia Jlebera?

15. Kak BoccTaHOBUTH IEpBOOOPa3Hy0 (PyHKINH?

16. B ueM cMBICT CXOAUMOCTH 110 MEPE U CXOAMMOCTH MOYTH BCroay (rmoutu Be3ne)? Mx cBasb.
17. Cymmupyemsbie pynkuuu. Onpenenenue. [pumepsr.

18. UnTerpan oT HeoTpULATENbHON H3MEpUMOI (PyHKITHH.

Pazoen 3. Mempuueckue u nopmuposannsie npocmpancmea. /luneiinvie onepamopul u
JIUHETHble YYHKYUOHATDL.
1. Jluneitnsle mnpocTpaHcTBa. JIMHEWHass 3aBUCUMOCTh M HE3aBHUCHUMOCTb  DJIEMEHTOB.
2. Jluneiinbie u apdunnabie MHOTOOOpasus. [Ipumepsr. M3omopduszm.
3. KoneunomepHble 1 6€CKOHEUHOMEPHbIE IMHEWHBIE IPOCTPAHCTBA.
4. HepasencrBa Komm-bynskosckoro, MuHkoBckoro, I'ensaepa.
5. EBxummnoBbl npoctpaHcTBa. IIpumepsl.
6. CkamsipHoe npousBeacHue. AxcuoMmbl. CorictBa. [IprMepbl mpOCTPaHCTB €O CKAISIPHBIM
IIPOU3BEICHUEM.
7. Jlunelinple pyHKUMOHANBI. HenmpepbIBHOCTh M OTPaHUYEHHOCTb.
8. JIuneiiHble (hyHKIIMOHAIBI B TMHEHHBIX HOPMHUPOBAHHBIX MPOCTPAHCTBAX.
9. Teopema Xana-banaxa.
10. HenpepbiBHbIe TUHEWHBIE ()YHKIIMOHAIBI B JIMHEHHBIX HOPMUPOBAHHBIX MIPOCTPAHCTBAX.
11. Jluneiinsle onepatopsl. HenmpepbIBHOCTh U OTpaHUYEHHOCTb.
12. Onepatopsl B HOPMHUPOBaHHBIX MNpPOCTpaHCTBaX. JIMHeWHbIE omepaTopsl B Pa3IHMUHBIX
MIPOCTPAHCTBAX.
13. HuTterpanpubie u nuddepeHnnanbHbIe OepaTophl.

BapuaHTbl KOHTPOJIBHBIX padoT
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KonTpouabnas padora Nel
Bapuant Ne 0
1. TloctpoliTe OMEKTHBHOE OTOOpakeHHE MHOXKecTBa uncen u3 uatepBaia (0,1) Ha MHOXeCTBO
gucen u3 uHTepBaia (0,a).
2. YCTaHOBUTDH B3aMMHO-0/IHO3HAYHOE COOTBETCTBHE MEXAY MHOKecTBaMu uncen | u R.

3. OnpenenuTs MOIHOCTh MHOXKECTBA YKMCEN BUAA N+/M , ( Tae M, N — HaTypajibHbIE).
4. Jloka3ath, 4TO MHOXKECTBO BCEX HENPEphIBHBIX (QyHKIUH Ha oTpe3ke [a,b] mmeer momHOCTH
TUIIEPKOHTUHYYMA.

KoutpoabHnas padora Ne2
Bapuant Ne 0
1. Jloka3ark, 4TO MPOM3BOIHOE MHOXKECTBO KaXKIOTO MHOKECTBA 3aMKHYTO.

2. Haiitu dA, K, A\ A, ecmu  A— mHOkecTBO TOUEK (X,Y), Takux, urto -1 < X <1,-1 S y<1,

3. Jlokazath, 4YTO MHOXecTBO umcen oTpeska [0,1], aecaTHYHOE pa3NOKEHUE KOTOPBIX
HEBO3MOXKHO 0e3 1udpsrr 7, u3mepumo 1o Jlebery u HailTH ero Mepy.

n;O<x<1, 1
4. Ilycts f, (X)= 1 n n=12,.. Xe(O,l). Haittu unTerpai: jfn (X)dx
O;HSX<1' 0

8. IlepevyeHb OCHOBHOM M JI0NOJTHUTEIbHOH Y4eOHOH JTUTEpaATyPbl, HEOOXOAUMOM 1JIs1
OCBOCHUS IMCHUILIMHBI (MOIYJIs1)

8.1. OcHoBHas InTEpaTypa

1. Aspamenko, B. C. Teopus ¢yHKIMI AEHCTBUTENBHOIO IMEPEMEHHOIO : y4yeOHOe
nocobue / B. C. ABpamenko. — Enern : ET'Y um. U.A. bynuna, 2011 — Yacts 1 — 2011. —
100 c.— Teker : snexTpoHHBIN // Jlanb : 31exkTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/195999 - Pexkum mocTyma: Ajist aBTOPU3. TOJIb30BaTEINEH.

2. Aspamenko, B. C. Teopus ¢yHKUMH JIEHCTBUTENBHOTO MEPEMEHHOTO : YydeOHOe
nocobue / B. C. ABpamenko. — Ener : EI'Y um. M.A. bynuna, 2011 — Yacts 2 — 2012. —
112 c.— Tekcr : anexTpoHHBbIN // Jlanb : 31exkTpoHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/196002 - Pesxum moctyma: s asropus. [lons30BaTenei.

3. beikoBa, O. H. Teopust GpyHKINI NeHCTBUTENFHOTO TIEPEMEHHOTO : ydeOHOoe mocodue /
O. H. brixoBa, C. 1O. Konsrun, b. H. Kykymikun. - Mocksa : KYPC : UHOPA-M, 2019. - 196 c.
- ISBN 978-5-905554-21-6. - Texcr : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1027407 - Pesxum H0oCTyIa: IO MOAMUCKE.

4. JleontnheBa, T. A. 3amaum mo Teopun (PYHKIUNH U (PYHKIIMOHAIBHOMY aHAJIN3y C
pemeusMu: Yue6. mocooue / T. A. JleontseBa , A. B. lompuna — M.: TH®PA-M, 2018. —
164 c¢. — (Briciiee obpazoBanue: Marucrtparypa). - ISBN 978-5-16-006429-1. - Tekcr :
anekTponHbii. - URL: https://znanium.com/catalog/product/917972 - Pexum noctyma: 1o
TIOJTITHICKE.

8.2. lonoiHMTEILHAS JIMTEPATYPaA

1. Tpenorun, B.A. 3agauu u ynpaxHeHus 1o GyHKINOHATLHOMY aHANIN3Y. [ DNEeKTPOHHBIN
pecypc] : Yuebnbie mocobus / B.A. Tpenorun, b.M. Ilucapesckuii, T.C. CobomneBa. —
OnekTpoH. JgaH. — M.: @usmatimut, 2005. — 240 c¢. — Pexum pgocrymna:
http://e.lanbook.com/book/2342 - Pexxum mocTyma: Uit aBTOPU3. ITOJIb30BATEICH.

2. YibsHoB, I1. JI. JleficTBUTENbHBIN aHamM3 B 3aaadax [DnekTpoHHbid pecypce] / I1. JI.
VapsauoB, A. H. baxBanos, M. U. [Ipsuenko u ap. - Mocksa : DUSMATIIUT, 2005. - 416 c. -
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ISBN 5-9221-0595-7. - Teker : JIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/544632 - Pexxum gocTyIa: 1Mo MOIMKCKE.

9. TpebGoBaHusl K YCJOBHAM peaju3anuu padoyeil mporpaMMspl JUCIHNIMHBI
(MmomyJis)

9.1. O0mecucremMHble TPpeOOBAHMS
JyieKTPOHHAsA HH(POPMALTMOHHO-00pa3oBaTeabHas cpena PI'bOY BO «KUI'Y»
Kaxnapiii  oOywaromuiics B Te4eHME Bcero Imnepuoja oOydyeHus obecrieyeH

WHJIUBUJIyaJIbHBIM ~ HEOTPAHUYEHHBIM  JIOCTYIIOM K AJIEKTPOHHON  HMH(OPMAIIMOHHO-
obpazoarenbHol cpeae (DMOC) YauBepcuteTa u3 1000H TOUYKH, B KOTOPOH UMEETCS TOCTYII K
MH(POPMAIIMOHHO-TEIEKOMMYHUKAIITMOHHOW  CETH «HTepHeT», KaKk Ha TEPPUTOPUHU

YHHUBepcHUTETa, TaK U BHE €€.

O®yukuuonupoanue OHMOC  obecrieunBaeTcsi  COOTBETCTBYIOLIMMHU  CPEICTBAMHU
UH(POPMALIMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJIOTMH UM  KBajdudukauueil pabOOTHHUKOB, ee
UCHOJB3YIOIMX M noxajepxkuBaomux. @DyHkunonupoanue OMOC  cooTBeTcTBYET
3aKoHoaTenbcTBY Poccuiickoit @enepannu.

Anpec odunmanbpHOro caiita yauBepcurera: http://kchgu.ru.

Anpec pazmerienus DM1OC ®I'BOY BO «KUI'Vy»: https://do.kchgu.ru.

DJIeKTPOHHO-0MOINOTEYHbIEe CUCTEMBI (3JIEKTPOHHBIE 0H0JINOTEKH)

Vue6HLIi ron HanMeHoBaHMe JOKYMEHTA ¢ YKa3aHUEM Cpok neiicTBusA
PEKBH3UTOB JAOKYMEHTAa
2026-2027 DeKTpOHHO-0MOIMOTEeYHAs cucrema 000
y4eOHBIN roJi | «3HAHUYMM. C 02.06.2026r.
JHorosop Ne 332 56¢ ¢ 02.06.2026r. 10 01.06.2027r.
DJIeKTpOHHBIH aapec: https://znanium.com
2026-2027 DNeKTpOHHO-0MOMMOoTeyHast  cuctema  «JIaHby.

ot 26.02.2026r.

Y4eOHBIN TOJT Jorosop Ne 12 ot 26.02.26r. 10 31.01.2027r.

DnexTpoHHBIN ajpec: https://e.lanbook.com
2026-2027 OnexkTpoHHO-OMOMMoreyHas  cuctema  KUI'V.
y4eOHBIN TOJ [Tonoxxenne 060 Db yTBepkI€HO YUEHBIM COBETOM

ot 30.09.2015r. ITporokomn Ne 1. beceporneri
DnexTpoHHbId aapec: http://lib.kchqu.ru
2026-2027 HarnmonanwsHhas anexktponnas 6ubnuoreka (HOB).
yueOHbiii o | Jorosop NelO01/H3b/1391-m ot 22. 02. 2023 1. beccpounsrii
DeKTpoHHBIH aapec: http://rusneb.ru
2026-2027 Hayunas AIIEKTPOHHAS 6ubnanoreka
y4eOHBIN TOJ «ELIBRARY.RU»y». JInileH3MOHHOE COIJIAILIEHNE .
beccpounsblii

Nel5646 or 21.10.2016 T.

DnekTpoHHBIN anpec: http://elibrary.ru
2026-2027 Dnexrponnslii pecypc Polpred.comO630p CMU.

y4eOHBIi oA Cornamenue. becrunatso. beccpounslii

DrekTpoHHBIH aapec: http://polpred.com

9.2. MaTepuaJIbHO-TEXHUYECKOE U Y4eOHO-MeToAuYecKoe o0ecneyeHue JUCIUIINHBI

3aHATHS TPOBOAATCS B YYEOHBIX ayIUTOPUAX, MPEIHA3HAYCHHBIX I IMPOBEACHUS
3aHATUN JIEKIMOHHOTO W MPaKTHYECKOr0 THIIA, KypCOBOTO MPOEKTUPOBAHHUSA (BBIIOJHEHUS
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KypCOBBIX pPa0OT), I'PYNMOBBIX M WHAWBUAYAJIBHBIX KOHCYJIbTALMH, TEKYIIErO KOHTPOJS M
MIPOMEKYTOUYHON aTTEeCTAllMM B COOTBETCTBUHU C PACMHCAHUEM 3aHATHNA MO 00pa3oBaTelbHON
nporpamme. C omucaHWeM OCHAIICHHOCTH ayAUTOPUHA MOXHO O3HAKOMUTHCS Ha caiTe
VHHBEpCUTETa, B pas3felie MaTepUalbHO-TEXHUYECKOTO oOecreyeHnsi M OCHAIEHHOCTHU
o0pasoBaTenLHOro mpoiiecca 1o aapecy: https://kchgu.ru/sveden/objects/

9.3. HeoOXxoauMbIii KOMILIEKT JIMIEH3MOHHOT0 IIPOrPAMMHOI0 o0ecneveHust

— MicrosoftWindows (JIunensust Ne 60290784), 6eccpounas

— MicrosoftOffice (JIunensust Ne 60127446), Geccpounas

— ABBY FineReader (unensust Ne FCRP-1100-1002-3937), 6eccpounast

— CalculateLinux (Buecén B EPPII Ilpukazom Munkomcesizu Ne665 ot 30.11.2018-
2020), 6eccpounas

— Google G Suite for Education (IC: 01i1p5u8), 6eccpounas

- Kaspersky Endpoint Security. Jlorosop Ne0379400000325000001/1 ot 28.02.2025r.

Cpok nevictust muuennuu ¢ 27.02.2025r. mo 07.03.2027r.

9.4. CoBpeMeHHbIe npodeccHoOHATIbHBIE 0a3bl JAHHBIX M1 HH(POPMALMOHHBIE

CIIPABOYHBIC CUCTEMBI

1.
2.

3.

denepanbublii nopran «Poccuiickoe odpazoBanue»- https://edu.ru/documents/

Enunas xomrekiust nudpoBeix oOpas3oBaTenbHbIX pecypcoB (Exmnas komnekuums LJOP) —
http://school-collection.edu.ru/

ba3el qaHHBIX SCOPUS M3aTENbCTBA
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.

[Topran @enepanbHBIX TrOCYJapCTBEHHBIX 00pa30BaTENbHBIX CTAaHAAPTOB  BBICIIETO
obpazoBanwus - http://fgosvo.ru.

@enepanbHbli  LEHTp HMHPOPMALMOHHO-00pa3oBaTeNbHbIX pecypcoB  (PLIUOP) -
http://edu.ru.

Enunas xommekiust mudpoBeIx oOpas3oBaTenbHbIX pecypcoB (Exmnas komnekuums [{OP) —
http://school-collection.edu.ru.

Nudopmanmonnas cucrema «EauHoe okHO nocTyna K oOpasoBarenbHEIM pecypcam» (MC
«EnuHoe okHOY) — http://window/edu.ru.

10. OcodennocTn opranu3anuu 00pa3oBaTeIbHOIO NMpouecca JJIs JUL ¢
OrpaHMYeHHBIMH BO3MOKHOCTSIMH 3/10POBbS

B ®I'bOY BO «KapauaeBo-Uepkecckuil rocy1apcTBEHHbIN yHUBEPCUTET UMEHU Y.JI.

AnueBa» CO3JaHbl YCJIOBUS JUIS IOJYYeHMs BBICIIETO OOpa3oBaHHs MO 00pa30BaTENbHBIM
porpaMMaM oOy4aroluXcsi ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMU 3710poBbsi (OB3).

CrnenanbpHble ycinoBHs s moiydeHus oOpazoBanus no OIIBO obOywaromumucs c

OrpaHMYCHHBIMU BO3MOXXHOCTSIMH 37I0POBbs onpenesieHbl «IlonokeHrneM 00 0OydeHHH JHUIL C
OB3 B KUI'Y», pa3MmernieHHbIM Ha caiiTe YHUBepcHuTeTa 1o aapecy: http://kchqu.ru.
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11. JIucr perucrpanum U3MeHeHUil

B paboueii mporpaMMe BHECEHBI CIEAYIONINE U3MEHEHUSI:

JaTta u HOoMep NPoOTOKOJIA
Y4Y€HOr0 coOBeTa
(daxkyabTera/ HHCTHUTYTA,

JdaTa n Homep
NMPOTOKOJIA Y4€HOI0
coBeTa

H3menenne HAa KOTOPOM ObLIN YHuBepcurera, Ha
paccMoOTpeHbI BOMPOCHI O KOTOPOM OBbLIH
He00X0AUMOCTH BHECEHHS yTBEp:KIeHbI
n3menennii B OIIBO u3Mmenenns B OIIBO
IlepeyrBepxknena OIIBO. 29.04.2025r., 30.04.2025r.,

OOHOBIICHBI: YY€OHBIH TUIaH,
KaJIeHJapHbId y4eOHbIH rpaduk,
PITJ, PIIII, mporpammer A,
BOCIIMTAHMSI, KaJCHJAPHBIN TUIIaH
BOCIUTATENbHOU PabOTHI.
OOHOBIIEHBI JOTOBOPBI:

1. Ha antuBnpyc Kacnepckoro.
(doroBop Ne56/2023 ot 25 ssuBapst
2023r.). Hevictyet n0 03.03.2025r.
2. Ha antuBupyc Kacnepckoro.
(HdoroBop Ne
0379400000325000001/1

ot 28.02.2025r. [leiicTByer 1o
07.03.2027r.

3. Horosop Ne 10 ot 11.02.2025r. 36¢
«Jlanby. JleiictByer mo 11.02.2026r.
4. Norosop Ne 238 36¢c OO0
«3Hanuym» ot 23.04.2024r.
HeiictByet no 11 mas 2025r.
Horoop Ne 249-36¢ OO0
«3Hanuym» ot 14.05.2025r.
HeiictByet no 14.05.2026r.
O6noBneH norosop Ne332 »6¢ OO0
«3nanuym» ot 02.06.2026r.
Heiictyet ¢ 02.06.2026r. o
01.06.2027r.

npoTokoya Ne 8

npoTokoya Ne 8

03.06.2026r.,
npotokost Ne 8
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