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1. HammeHoBaHue QTMCUMILIUHBI (MOTYJIS)
JeiicTBUTENbHBIA aHATH3

Ileau ocBOeHUS TUCHUILINHBI:
— TEOPETHYECKOE U TMPAKTUUYECKOE€ OCBOCHHE OOYYaIOIIMMHUCS OCHOBHBIX Pa3feiioB
JIECTBUTEIILHOTO aHAJIN3a,
— OCBOCHHSA OCHOBHBIX MCTOIOB Ilef/'ICTBI/ITeJH)HOFO aHaJIn3a, HpI/IMeHﬂCMLIX B pGHIGHI/II/I
podecCHOHANBHBIX 33]]a4 U HAyYHO-HCCIICI0BATENIbCKON IeITEIIbHOCTH;
— OBJAQJACHUE METOJaMHM  JEHCTBUTEIBHOTO  aHAJIM3a NPU  MOACIUPOBAHUHU  C
HCIIOJIb30BAHUEM COBpCMeHHHX MaTeMaTU4YCCKUX MCTOOO0B.

Ju1s1 1ocTHKEHHMS eI CTABATCH 3a1a4M:

— (opMUpOBaHHE MPENCTABICHUN 00 OCHOBHBIX MOHATUSAX U METOJAaX JEHCTBUTEIHLHOTO
aHaNIu3a;

— cdopMUpOBaTh YMEHHUS JOKA3bIBaTh TEOPEMBI ICHCTBUTEIBHOTO aHAIIN3A,

— 3HaThb TEOPHUID MHOXKECTB, CTPOCHUE HEKOTOPBIX BUJOB MHOKECTB, IEMEHTBHI TEOPUU
psnoB @ypre U yMETh IPUMEHSATH IS PELICHUS PA3IMYHbIX 337a4;

— 3HaTh TEOPHIO Mepbl U uHTerpana Jlebera;

— II0Ka3aTh CBS3M JEHCTBUTEIBHOTO aHAJIM3a C MAaTEMaTUYECKHM aHAIU30M M JIPYIrUMU
JUCHUIIIIMHAMH.

2. MecTO THCHMILTMHBI (MOIYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Huctummmaa «/lefictButenbrbiii ananms» (b1.B.J1B.06.01) otHocutres k 6iioky — «bioxk 1.
Juctunauael (MOIYJIH)», K 4acTd, GopMuUpyeMoil ydacTHUKaMHU 00pa30BaTeIbHBIX OTHOIICHHH.
JlucimnuHa (MoIynb) u3ydaercs Ha 3 Kypce B 6 cemecTpe.

MECTO JUCHUMIIJIMHBI B CTPYKTYPE OIl

UHekce | B1.B.J1B.06.01

TpeOoBaHusl K npeaBapUTEIbHOI MOATOTOBKE 00YYAKOLIEroCs:

Jlis yCHemHOro OCBOGHMSI AMCLUMIUIMHBI CTYIEHT MOJKEH HMETh 0a30BYI0 IMOATOTOBKY IO
JUCIMIITUHAM «MareMaTnuecKkui a”HaIn3 I», «MareMaTH4ecKui aHanu3 II»,
«Marematnueckuii ananus III», «Anredpa u aHanuTHYecKas reoMeTpus», «DyHKIIMOHAIBHBIN
aHaJIn3» B 00bEME BY30BCKOM MPOrpaMMbl OakaiaBpHara.

JucuMniuHbl U NMPAKTHKHU, JJS KOTOPbIX OCBOEHHE NAHHON JAUCUUILIMHBI (MOIYJIA)
He00X0IMMO KaK NmpeanecTBYIee:

3HaHus U yMeHHUA, (GopMHUpyeMble B MpPOIECCe H3YUYECHUS TUCHUIUIMHBI «JlelicTBUTEIbHBIN
aHayu3», OyAYT HCIOJIb30BAaThCA B JajbHEHIIEM HpU OCBOCHHM IUCUUILUIMHBI BapUaTUBHOM
yactu «KpaeBbie 331aun U BapHallMOHHOE HCYHCIeHUe». V3yueHne TUCIUILUIMHBI HE0OXO0AUMO
JUIS YCTICITHOTO OCBOEHUS IMCIUIUIMH U NPakTHK, popmupyromux komnerennnn Y K-1, IK-2.

3. [lepeyeHb MIaHUPYEMbIX Pe3yJILTATOB 00yUYeHHs M0 TUCHUILIAHE (MOAYJIIO),
COOTHECEHHBIX € IVIAHNPYEMbIMH Pe3y/IbTaTAMM 0CBOCHHS 00pa30BaTeIbHOI MPOrpaMMbl
[Ipounecc u3ydeHHs  AUCHMIUIMHBI  «JleHCTBUTENbHBIA  aHAIM3»  HANpaBlIeH Ha
(dbopMupoBaHUE CIEAYIOINUX KOMIETEHIIUI 00yUaroIerocs:

Copepxanue
Kox KOMIIETEHIINH B o
5 NHnaukaTopsl TOCTIXKEHUST KOMITETEHIIUI
KoMmeTeHI | coorBercTBUU ¢ PI'OC
BO/ OIIBO




YK-1 Crniocoben VYK-1.1. 3naer npuHIMTBI cOOpa, 0TOOpA U
OCYILIECTBIISATh IIOUCK, 0000menust nHpopMaun
kputndeckuil anammz 1 | YK-1.2. YMeer COOTHOCUTD pa3HOPOHBIE SBICHUS
CHHTE3 HH(OpMAIINY, U CHUCTEMaTHU3UPOBATh X B paMKaX M30paHHbBIX
MPUMEHSTh CUCTEMHBIH | BUIOB PO(ECCHOHANBHOM eI TeTbHOCTH
NOAXO ISl PEIICHUS VK-1.3. Bianeet HaBbIKaMu pabOTHI €
IIOCTaBJICHHBIX 3324 UH(POPMALMOHHBIMHA O0BEKTAMHU U CETHIO
WHuTepHeT, OnbITOM HAyYHOTO IOMCKA, OIIBITOM
OoubrorpaduIecKoro momcka
MK-2 CrniocobeH oHNMaTs, [IK-2.1. 3Haer npUHLUIIBI TOCTPOEHUS U METO]IbI

COBCPHICHCTBOBATH U HCCICA0BaHUA

MaTEMATUUYCCKUX

[TIK-2.2. YmeeT ucnosib3oBaTh 1 MOAUGPUIIUPOBATH

IIPUMEHSITH 00BEKTOB PA3TMYHOMN TPUPOJIBI.
COBPEMEHHBIN

MaTeMaTHYeCKuH CYICCTBYIOIIMEC MATEMATUYCCKUEC MECTObL
arrmapar PEIICHUA MMPUKIIAIHBIX 3a/1a4.

TIK-2.3. BimageeT HaBBIKAMHU HCIIOJIBL30BAHMS
MaTeMaTUYeCKOro arnmapara mpu pernieHuu
MPUKJIAIHBIX 3a]1a4.

Moaelen

IS

4. O0beM TUCUMIIMHBI (MOXYJIS) B 3a4€THBIX eIUHULAX C YKA3aHHEM KOJINYeCcTBa

aKaJleMHYeCKHX YaCOB, BbIIeJIEHHbIX HA KOHTAKTHYI0 padoTy 00y4Yalouumxcs ¢

npenogasBaresieM (10 BUAAM y4eOHbIX 3aHATHI) U HA CAMOCTOSAITEILHYI0 padoTy

00y4aromuxcs

OO6mrast TpymoeMKOCTh (00BEM)
aKaJIEMUYECKUX YacoB.

mucnutuHel  (Moxynsi) cocraBimsier 3 3ET, 108

O0BEM IUCLUIIINHEI

Bcero gacos

Bcero gacos

JUIST OYHON (DOPMBI |IIJIst 3a04HOU
o0yueHUs hopMbI
00ydeHUS

O0mas TpyA0eMKOCTh AUCIUNIMHBI 108

KonTakTHasi padoTta o0yyaromuxcsi ¢ npenoaaBarejieM (Io

BH/IaM y4eGHBIX 3aHsATHII) (BCero)

AyautopHas padora (Bcero): 36

B TOM YHCIIE:

JIEKLIUHA 18

CEMUHAPHI, TPAKTHUECKHUE 3aHATUS 18

MPaKTUKYMBI

He npenycmotpeno

nmabopaTopHbIe paboTHI

He npenycmotpeno

BueayaurTopHas padora:

KOHCYJIbTalWA IEPEA 3a4€TOM

BueaynutopHas paboTa Takke BKIIOYAET HHIMBHIYATbHYIO pa0OTy 00ydaromuxcs ¢
WHAWBUAYaIbHBIE KOHCYNbTallUM W WHBIC BUJBI
y4eOHOH IeATelbHOCTH, NPeAyCMAaTPHBAIOIINE TPYIIIOBYIO WM WHAWBUIYAIbHYIO
paboty oOyuaromuxcs ¢ ImpernojaBareiieM), TBOpUYECKyo paboTy (3cce), pedepatsl,

openoaaBaTciiCM,

TPYIIOBEIE,

KOHTPOJIbHBIE pa0OTHI U Ap.

CamocrosiTe1bHast padoTa o0y4aommuxcs (Bcero) 36
KoHnTpoJas camocTosTeILHOH Pad0oTHI 36
Bua nmpomexyTouHoil arrectaumu ody4yawomerocss (3ader / 3K3aMeH
IK3aMeH)




5. Conep:kaHue JUCHUILINHBI (MOYJIs), CTPYKTYPHMPOBAaHHOE 10 TeMaM (pa3zejam) ¢
yYKa3aHHeM OTBe/ICHHOI0 HA HUX KOJIHYeCTBa aKa/leMUYeCKHX YacOB M BHAOB Y4eOHBIX

3aHATHH

5.1. Pazoenvl oucyuniaunvl u mpyooemKoCcHb R0 6UOAM YUeOHbIX 3aHAMUI (8 AKAOeMUYECKUX

uyacax)

Ounas Gopma 00ydeHHS

Ne [Kype Pazpgeu, O6masi| Buabl yueOHBIX 3aHATHH,
n/n |/ceme TeMa JUCIHUIIMHBI TPY/J0€e | BKJIKYAasi CAMOCTOSITEILHYIO
cTp MKOCThb| padoTy o0y4aromuxcs
(B TPYA0EMKOCTh (B yacax)
qacax)
Bcero AyauTOpHBIE Cam.
y4. 3aHATHS padora
108 | Jlek. | Ip. |JIad.
3/6 | Paznen 1. MomHocTh MHOKecTBa. CTpoeHue 28 6 8 14
JIMHEHHBIX MHOKECTB
1. | 3/6 | IlousaTue MOIITHOCTH MHOKECTBA. 2 2
OKBUBAJICHTHEIC MHOKECTBA. CyeTHbIE
MHOXECTBa W UX cBoucTBa. (CueTHbIe
MHOXECTBa W HuX cBoicTBa. (CYETHOCTH
MHOKECTB PAIllMOHAIBHBIX U aIreOpanvdecKux
YHUCelL.
2. | 3/6 | OcHOBHBIE CBEOECHHUS O MHOKECTBAX. BUIBI 6 2 4
0TOOpakeHUIl. HenpepriBHbie poowu.
JIBonuHbBIC TpOOH
3. | 3/6 | Orobpaxenus MHO>KECTB. Bzaumno- 2 2
OJTHO3HAYHOE COOTBETCTBHE. CuetHblie
MHO>KECTBA U UX CBOMCTBA.
4. | 3/6 | HecuerHnle MHOKECTBA. HecuerHocTh 2 2
MHOKecTBa R.  MHoxkecrBa  MOIIHOCTH
KOHTHHYyMa. MOIIHOCTh KOHTHHyyMa Kak
MOIITHOCTh MHOKECTBA TOIMHOKECTB CUETHOTO
MHOYECTBA.
5. | 3/6 | CpaBuenne  momHocTell.  CyliecTBOBaHUE 2 2
MHOXECTB C CKOJIb YrOJHO  BBICOKUMU
MOIITHOCTSIMH.
6. | 3/6 | MomHocT, MHOkecTBa. CUETHBIE MHOYKECTBA 2 2
" uX cBoicTBa. [ IpumMepsl
7. | 3/6 | Toueunble =~ MHOXECTBA.  3aMKHYThIe | 2 2
OTKPBIThIE MHOXECTBA. 3aMKHYThIe MHOXKECTBA
u ux cBoicTBa. OTKPBITBIE MHOXKECTBA M HX
cBoiictBa. CTpyKTypa U CTPOCHHE OTKPBITHIX U
3aMKHYTBIX MHOKECTB Ha YHCJIOBON MPSIMOM.
8. | 3/6 | IlloTHBIE ¥ HUTIE HE TUIOTHBIE MHOKECTBA 2 2
9. | 3/6 | ToueuHble = MHOXECTBA.  3aMKHYThle | 2 2
OTKPBIThIE MHOXECTBA. 3aMKHYThIe MHOXKECTBA
U uXx cBoiicTBa. OTKPBITHIE MHOXXECTBA U HX
cBoiictBa. CTpYKTypa U CTPOCHHE OTKPBITHIX U

6




3aMKHYTBIX MHOKCCTB.

10.

3/6

CoBeplieHHBIE MHOK€ECTBA. KanToposo
COBEPIIEHHOE MHOECTBO. Touku
KOHJICHCAIIUH. Mo1uHoCTb 3aMKHYTOTO
MHO>KECTBa

11.

3/6

Teopema Jlungeneda. Cnencrus.

12.

3/6

CoBepllieHHBIE MHO>K€ECTBA. KanToposo
COBEPIIEHHOE MHOECTBO. Touku
KOHACHCAIIuu. MOHIHOCTL 3aMKHYTOT'O
MHO>K€ECTBA.

3/6

Paznen 2. Mepa JleGera. HW3mepumble
¢pyukunu. Uurerpas Jlebera

18

13.

3/6

Mepa OTKPBITBIX W 3aMKHYTBIX MHOKECTB.
BHemHss 1 BHYTpEHHSISI MEPhI OTPAaHUYECHHOTO
MHOXKeCTBa. MHOXECTBa HM3MEpPUMBIE IO
JleGery. CBoiicTBa H3MEpPUMBIX MHOXECTB.
W3mepumeble pyHKIUN.

14.

3/6

N3mepumocth ©W Mepa Kak HMHBapPHAHTHI
nBrokeHus. Teopembl Eroposa, Jly3una.

15.

3/6

Mepa OTKpPBITBIX U 3aMKHYTBIX MHOKECTB.

16.

3/6

Kitaccer m3mepumbix MHO)kecTB.  CTpyKTypa
M3MEPUMBIX (YHKIIMH.

17.

3/6

Huterpan Jlebera ot orpaHnueHHON (DYHKITUU.
CpoiictBa wuHnrterpana JlebGera. IlpenenbHbIi
nepexo/1 moJ 3HakoM uHTerpana Jlebera.

18.

3/6

Mepa XKopnana u Jlebera.

19.

3/6

Huterpan Jlebera oT orpaHrndeHHON (DYHKITUH.
CpoiictBa wuHterpana JlebGera. IlpenenbHbIit
repexo/1 mMoJ 3HakoM uHterpana Jlebera.

20.

3/6

Boccranosnenue 1nepBooOpasHON  (YHKIHU.
CpaBHenue uHTerpainos Pumana u Jlebera.

3/6

Paznen 3. Cymmupyemble  (PYyHKUMH.
Hurerpaa Ctuirbeca

12

21.

3/6

Cymmupyemble  ¢yHkuuu. HMHrerpan ot
HEOTPUIIATEILHON ~ U3MEpUMON  (YHKIIHUU.
OYHKIIMM ~ CyMMHPYEMBIE C  KBaJpaToOM.
Cxomumoctb B cpenHeM. OpToroHajibHbIe
CUCTEMBL.

22.

3/6

HpCI[CHLHLIﬁ nepexona 1o 3HakoOM MHTErpalia.

23.

3/6

[TonHora mpoctpanctBa [miabbepra L,

Caoiictsa. IIpoctpanctso |,. CoiicTsa.

24,

3/6

[Ipocrpancta L, u | . @yHKIMK ¢ KOHEYHBIM

N3MCHCHHUCM. HHTeraJ'I Crunrbeca.

25.

3/6

[IpenenbHblil TIEpexo] MOJ 3HAKOM HHTErpala
Crunrbeeca.




26.

3/6 | dyHkMKM ~ CyMMHpyeMbIe C  KBaIpaTOM. 2 2
[poctpancteo |, . Belumcnenne wunTErpana
Cruntbeca.

3/6 | Paznen 4. Panpl ®ypbe B NPOU3BOJHLHOM 14 2 2 10
TWIL0EPTOBOM NPOCTPAHCTBE

27.

3/6 | Bamaua pas3mOKECHUSI B TPUTOHOMETPUUCCKHI 2 2
pan. KoadduumenTst psana dypeoe.
OprtoroHanbHble CcUCTEMbl (yHKUMH. Psibl
@ypbe 110 OPTOHOPMAIEHBIM CHCTEMAaM.

28.

3/6 | EBkuaoBO mpocTpaHCTBO. Psimpr Dypbe B 4 2 2
IPOM3BOJIBHOM THJILOEPTOBOM MPOCTPAHCTBE.

29.

3/6 | Pa3noxkeHre B TPUTOHOMETPUYECKHU  PSI. 2 2
Koabdunments! psga @ypse. Beiuucnenue.

30.

3/6 | PaBenctBo IlapceBanst. Pasmoxenue (GyHKIuit 2 2
B psag Dyppe 1O YETHBIM ¥ HEUYETHHIM
CTETICHSIM. Kommnekcnast dbopma
TPUTOHOMETPUIECKOTO psana Dypse.
3aMKHYTBIE W TIOJHBIE OPTOHOPMHUPOBAHHBIC
CHCTEMBI.

31.

3/6 | Cxomumocts  psima  Dyppe.  Pasznoxenue 2 2
¢byHK1M B ps Dypbe.

32.

3/6 | Paznmoxenne ¢yukuuit B psm Dypee 10 2 2
YEeTHBIM M HEYETHBIM cTerneHs M. CXOAUMOCTb

pana Oypoe.

KouTtpoJsb 36

HUTOro: 108 18 18 36

6. OcHoBHBIE (hopMBI YUeOHOIi padoThl U 00pa3oBaTelbHbIE TEXHOJIOTHH,
HCIoJIb3yeMble MPU peaau3aluu 00pa3oBaTe/bHON MPOrpaMMbl

JleknuonHble 3aHATHS. Jlekuus sIBIsieTCS OCHOBHOM (popMoii yueOHOW pabOTHI B BY3e,
OHa sBIsSETCA HauOoJiee BaXHBIM CPEICTBOM TEOPETHUECKON MOJAroTOBKM oOydaromuxcs. Ha
JEKIUAX PEKOMEHAYETCS NesTeNIbHOCTh oOyuaromierocs B ¢opMe aKTHUBHOIO CIYIIAHUA, T.C.
MPENIoaraeTcsi BO3MOXKHOCTh 3aJaBaTh BOIPOCHI HA YTOYHEHHE IIOHMMaHHA TEMbl U
pPEKOMEHAYeTCsI KOHCIIEKTUPOBAHNWE OCHOBHBIX IMOJIOKEHUM JieKuud. OCHOBHAS JUIAKTUYECKas
1eNb JIEKIUHU - o0ecrieueHne OpUEHTUPOBOYHOM OCHOBBI ISl JAJIbHEUIIET0 YCBOCHUS Y4eOHOTO
Marepuana. JlekropaMu akTHBHO HCHOJB3YIOTCS: JIEKIMSI-AUAJIOr, JIEKIHS - BHU3yalu3allus,
nekuus - npeseHTarums. Jlekuus - Oecena, WM «IHAIOT C ayIuTOpUe», MPEACTaBiIsieT cO0Oi
HEMOCPEJCTBEHHBIN KOHTAKT MpernoaBaTelis ¢ ayautopueil. Ee npenmyiiecTBo COCTOUT B TOM,
YTO OHA MO3BOJISIET MPUBIEKATh BHUMAHUE CIylIaTesneld K HauboJiee BaKHBIM BOIIPOCAM TEMBI,
OTIPEICNIATh COJCpPXKAHUE W TEMIT M3JI0KEHHS y4eOHOro MaTepuana C y4eTOM OCOOCHHOCTEH
ayIUTOpUU. YuacThe oOydamliuxcs B JeKIuu — Oecene oOecmednMBaeTcs BOIMPOCAMHU K
ayJIUTOPUH, KOTOPbIE MOTYT ObITh KaK 3JIEMEHTapHBIMU, TaK U IPOOIEMHBIMHU.

I'maBHOM 3agauell KakIOM JEKUWHU SIBIAETCS PACKPBITHE CYIIHOCTH TEMBbl U aHAJIHU3 €€
OCHOBHBIX TOJIO)KEHMI. PekoMeHayeTcss Ha mepBOW JIEKUMU AOBECTH 1O BHUMAaHUS CTYIACHTOB
CTPYKTYPY JUCUUILIMHBI U €r0 pa3Jienbl, a B JaJbHEHIIEM YKa3bIBaTh HAYaJI0 KaXXJ0ro pasjena
(Momyns), CyTh M €ro 3ajadd, a, 3aKOHYHMB H3JI0KEHHE, MOJABOJUTH HTOT MO ATOMY pasfeiny,
9TOOBI CBs3aTh €ro co cieayromum. CoaepkaHue JEKIUi ompesensercs HacTosme padouei
nporpaMmoit  aucuuiuiHbl.  [{ns  sddekTuBHOrO  mpoBeNeHUS  JIEKIMOHHOTO — 3aHATHUS
peKOMeHayeTCs COOI0IaTh MOCIEA0BATEIHLHOCTh €€ OCHOBHBIX JTArOB:

1. popmynupOBKY TEMBI JICKIIHH;




2. yKa3aHHe OCHOBHBIX M3y4aeMbIX Pa3JIeIOB WM BOTPOCOB M MPEANOIAraeMbIX 3aTpaT

BPEMEHU HA UX U3JI0KCHHUE;

. U3J1I0°K€HHE BBOJHOM YaCTH;

. U3J105K€HIE OCHOBHOM YaCTH JICKIIMU;

. KpaTKHE BBIBOJIBI [0 KAXKIOMY U3 BOIIPOCOB;

. 3aKJIFOYCHUE;

. PEKOMCHJIAIIUH JINTEPATYPHBIX UCTOYHUKOB TI0 U3JIaraéMbIM BOIIPOCAM.

IpakTnyeckue 3aHATHSA. J[MCIUIUIMHBI, MO KOTOPHIM TUIAHUPYIOTCS TPAKTHUYECKUE
3aHSTHS, OMPEACISIOTCS YU4eOHBIMU IUIaHAMU. [IpakTHYecKue 3aHSITHS OTHOCSTCS K OCHOBHBIM
BHJIaM YYEOHBIX 3aHSITHA M COCTABIISIOT BAKHYIO YaCTh TEOPETHUYECCKOH M MPOPECCHOHATBHON
MIPAKTUYECKON MOATOTOBKU. BBITIOJTHEHHE CTYJACHTOM MTPAKTUYCCKUX 3aHSATUI HAMPABJICHO Ha:

- 0000mIeHHe, cUCTEMAaTH3AIUIO, YIITYOJIeHHE, 3aKPETUICHUE TTOJTyYCHHBIX TEOPETHUSCKUX
3HAHWA TI0 KOHKPETHBIM TeMaM JUCIUIUIMH MAaTeMaTHYeCKOro W OOIIEro ecTeCTBEHHO-
Hay4HOTO0, 001IeTnpo(heCcCHOHATBFHOTO U MPO(HeCCHOHATBLHOTO ITUKIIOB;

- ¢opMupoBaHWE YMEHUH NPHUMEHSTH IMOJIydCHHBIC 3HAHWS HA MPAKTHKE, PeaTr3aIlfio
€IMHCTBA MHTEJUICKTYaTbHOW U MTPAKTHICCKOMN JICITeITHHOCTH;

- Pa3BUTHE WHTEIUICKTYAIBHBIX YMEHHH y OyIyIIMX CHEIUAIACTOB: aHATATHYCCKHUX,
MIPOCKTHPOBOYHBIX, KOHCTPYKTUBHBIX U JIP.;

- BBIPAOOTKY NP PEIICHHH TMOCTABIICHHBIX 3a7a4 TaKUX MPOo(ecCHOHATBHO 3HAYNMBIX
KauecTB, KaK CaMOCTOSTEIBHOCTh, OTBETCTBEHHOCTh, TOYHOCTh, TBOpUYECKas WHHIINATHBA.
MeTtomdeckre peKOMEHIAIMN pa3padOTaHbl C IENbI0 EAWHOTO IOJX0JIa K OpraHu3alud u
MTPOBEJICHUIO IPAKTHUCCKUX 3aHATHH.

[TpakTHdeckoe 3aHsATHE — 3TO (OpMa OPraHU3aANUN YIeOHOTO MpoIiecca, HApaBICHHAS
Ha BBIPAOOTKY y CTYJIECHTOB MPAKTUYCCKUX YMEHUH JUIS M3YYCHUS MOCICAYIOIINUX TUCITUTUIAH
(Momyneit) u ans pemieHus npodeccuoHalbHBIX 3a1ad. [IpakTuyeckoe 3aHATHE JOKHO
MPOBOJUTHCS B Y4YEOHBIX KaOMHETaX WJIM CHEIUaIbHO OOOPYJOBAaHHBIX TOMEIICHHSIX.
HeoOxomuMbIMH ~ CTPYKTYPHBIMH ~ JJIEMEHTAMH  MPAKTHUUYECKOTO  3aHATHS,  TOMHMO
CaMOCTOSITEIBHON JIEATETLHOCTH CTYJCHTOB, SBJISIFOTCS aHAJIU3 U OIIEHKA BBHIMOJHEHHBIX PadoT U
CTENEHW OBJIAJICHUS CTYJCHTaMH 3aIUIAaHUPOBAHHBIMU YMEHMSIMU. JlumakTuueckwe 1enu
MPaKTUYECKUX 3aHATUH: (QopMUpOBaHHME yMEHHH (QHAIMTUYECKHX, MPOCKTUPOBOYHBIX,
KOHCTPYKTHUBHBIX), HEOOXOAUMBIX JJIsi M3YUCHHUS MOCICIYIONINX AUCIUIUINH (MOIYIeH) U JIst
Oynymiei mpodeccuoHaIbHOM NeITeTbHOCTH.

B mnporecce moAroToBKM K MPAKTHUYECKHM 3aHATHSIM, OOYyJaromIUMCS HEO0O0X0IuMO
00paTuTh 0Cc000€ BHHMAaHHME Ha CAMOCTOSTEIBHOE H3YYCHHE PEKOMEHJIOBAHHOW y4eOHO-
METOJMYECKON (a TakKe HAydHOW W TOMyJIspHOW) smrepaTypbl. CamocTosTenbHas paboTa ¢
y4eOHMKaMHU, Y4eOHBIMH TOCOOMSMH, HAy4yHOHW, CIPABOYHOW M TOIYJISAPHOW JIUTEPATYPOH,
MarepuajgamMu IMEepUOANYCCKUX W3IaHui W VIHTepHeTa, CTaTUCTHYECKHMMU JIaHHBIMHU SIBJISIETCS
HauOosiee  A(P(EKTUBHBIM  METOJOM  TOJY4YEHUs  3HAHWK, TO3BOJISET  3HAYUTEIHHO
aKTUBU3MPOBATh TMpollecc OBIaAeHUs uHopMalme, crnocoOcTByeT Oosee TIIyOOKOMY
YCBOGHHIO M3y4aemMoro marepuana, GopMUpYeT y OOYYaloIIUXCsi CBOE OTHOILIEHHE K
KOHKpeTHOM mpobieme. boyee riybokoMy pacKpbITHIO BOIIPOCOB CHOCOOCTBYET 3HAKOMCTBO C
JOTIOTHUTENBHOW JIUTEpaTypoi, pPEKOMEHIOBAHHOHM MpernojaBaTelieM [0 KakIoM Teme
CEMHUHAPCKOT0 WM MPAKTHUYECKOTO 3aHATHS, YTO TO3BOJSET OOYYaIOIIUMCS MPOSBHUTH CBOIO
WHIUBUAYAIBHOCTh B PaMKaxX BBICTYIUICHUS Ha JTAHHBIX 3aHSATHUSX, BBIABUTH IIMPOKUHN CIIEKTP
MHEHHUH 10 u3ydaeMoii mpoobieme.

Oo0pa3oBareiibHbIe TeXHOJMOTHU. [Ipu mMpoBeneHNN Yy4eOHBIX 3aHSATUH MO AUCIUIUIMHE
WCIOJIL3YIOTCS TPAAMIIMOHHBIE W WHHOBAllMOHHBIE, B TOM 4Hcle HH(DOpPMAIMOHHBIE
oOpa3oBaTeNbHbIE TEXHOJOTWHU, BKIIOYAas MPH HEOOXOJWMOCTH TNPUMEHEHHE AaKTUBHBIX U
WHTEPAKTUBHBIX METOJ0B OOyUEHUSI.

TpaguionHble 00pa30BaTENbHBIE TEXHOJOTHUU PEATU3YIOTCS, MPEUMYIECTBEHHO, B
mpolecce JEeKIMOHHBIX W TPAKTHUECKUX 3aHsaThil. HHOBanMoHHBIE 0O0Opa3oBaTeIbHBIC
TEXHOJIOTUM UCHOJB3YIOTCS B TMPOIECCEe AyAUTOPHBIX 3aHATHH U CaMOCTOSITENBHON paboThI

~N N L AW
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CTYICHTOB B

BUJIC

MNPUMCHCHUA AKTUBHBIX W  HHTCPAKTHBHLIX MCTOJOB

oOyueHwusl.

HNudopmarionHsle 00pa3oBaTeIbHbIE TEXHOJOIMU PEATM3YIOTCA B IIPOLECCE UCIOJIb30BAHUS
AIIEKTPOHHO-OMOIMOTEYHBIX CHUCTEM, 3JEKTPOHHBIX 00pa30BaTENbHBIX PECYpPCOB U 3JIEMEHTOB
JNEKTPOHHOTO OOYy4eHHUs B JIEKTPOHHON UH(OPMALMOHHO-00pa30BaTENbHON Ccpeae Uit
aKTUBU3AIIMH y4€OHOTO MIPOIIECca U CAMOCTOSATENBHOM PabOThI CTYAEHTOB.

[IpakTuyeckne 3aHATHS MOTYT MPOBOJUTHCS B (hOpME TPYNIIOBOM JUCKYCCHH, «MO3TOBOM
aTakm», pa30opKa KeHCOB, pPEHICHUs MPAKTUYECKUX 3a/1a4, MyOJMYHas MPE3CHTAIs MPOEKTa U
ap. IIpexne, uem aate rpymnine nHGOpPMaIHIO, BaXKHO MOATOTOBUTh YIJACTHUKOB, aKTUBU3UPOBATh
UX MEHTAJIbHBIE IPOLECCHI, BKIIOYUTh UX BHUMAHUE, PA3BUBATh KOOIEPALMIO U COTPYIHUYECTBO
IIpY IPUHATUU PELICHUN.

7. ®OHJ OLIEHOYHBIX CPEJCTB /ISl MPOBEIeHUs] TEKYIIEro KOHTPOJISI U MPOMeKYTOYHOI
aTTecTalMu 00y4aroIMXCs M0 JUCUUILUIHHE (MOIYJII0)

7.1. Hnoukamopui oyenueanus cpopmuposannocmu Komnemenyuil

KoMmnerenuun 3aureHo He 3auteHo
. . . Hwxe noporosoro
Bericokuit ypoBeHb Cpenuuii ypoBeHb Huskuit ypoBeHs
(oTHM4HO) (xoporo) (Y1OBNIETBOPUTEIILHO) YPOBHA
(86-100% Gamos) | (71-85% Gamnos) | (56-70% Gamios) —\CYAOBICTBODHTENbHO)
(o 55 % ©OannoB)
YK-1: YK-1.1. 3naer Bce YK-1.1. 3naer YK-1.1. 3naer YK-1.1. 3naer
Cnocoben HPUHLMIIEI cOopa, MIPUHIMIIBI cOopa, OCHOBHBIE MTPUHIIMIBI | (parMeHTapHO
OCYILECTBIIATh otOopa 1 0000mIeHHs | 0TOOpa U 0000IICHNs | cOopa, oTOOpa U NPUHIIATIEL CO0pa,
TIOHCK, uH(pOpMaIUH HH(pOpMAITUH 0000IIIeHUS oTOopa 1 0000IICHHS
KPUTUYECKUN nHpopmanuu uH(pOpMaLUH
aHAJN3 U CUHTE3
uHpopmanuu,
HPUMEHATD
CHUCTEMHBIN TIOAXO0[
AJIA pEHICHAA VK-1.2. Ymeer B VK-1.2. Ymeer VK-1.2. YactiyHo VK-1.2. He ymeer
HOCTABJICHHBIX IOJIHOM 00BeMe COOTHOCHTb YMEET COOTHOCUTh COOTHOCHTH
sana4 COOTHOCHTb Pa3HOPOJHBIE SBJIECHUS | PA3HOPOAHBIE ABJICHUS| PAa3HOPOIHBIC SIBICHUS
Pa3HOPOJHBIE SBJIEHUSA| M CHCTEMaTH3UPOBATh | U CHCTEMAaTU3MPOBATh | U CUCTEMaTH3UPOBATh
U CUCTEMAaTHU3UPOBATh | MX B paMKax UX B paMKax UX B paMKax
UX B paMKax M30paHHBIX BUIIOB M30paHHBIX BUIIOB M30paHHBIX BUIIOB
M30paHHBIX BHIOB npodheccroHaNBLHOM npohecCroHANBLHOM npoeCcCHOHAIBLHOM
npo¢ecCHOHAIBHON JeATEeNbHOCTH JeATENbHOCTH JEATEINbHOCTH
JeATENbHOCTH
VK-1.3. B nonaom VK-1.3. Bnaneer VK-1.3. Yactuyno VK-1.3. He Bianeer
obbeme BiajgeeT HaBBIKaMM paboThl C | BJIaJECT HABBIKAMU HaBBIKaMH pabOTHI C
HaBBIKAMH pa0oThl ¢ | MHGOPMAIMOHHBIMH | pabOTHI C uH(pOpMaLMOHHBIMU
WHPOPMAIMOHHBIMUA | OOBEKTaMH U CETHIO WHPOPMALMOHHBIMU | O0BEKTaMHU U CEThIO
o0BbeKTaMHt 1 ceTblo | VIHTepHeT, OnmbIToM 00BEKTAMH U CETHIO HHTEpHET, ONBITOM
WnrepHer, onbiToM HAYYHOTO TTIOHCKa, WurepHer, onbiToM HaY4YHOI'O ITOUCKA,
HAaY4YHOTO ITOMCKa, OIIBITOM HAaY4YHOT'O ITOMCKA, OIIBITOM
OITBITOM 6ubnmorpadUIecKoro | OMBITOM oubmuorpaduueckoro
oubimorpaduaeckoro | momcka oubnuorpaduaeckoro | MomcKa
TIOMCKa TIOHCKa
IK-2: [IK-2.1. [Tonroctero | TIK-2.1. 3Haer [IK-2.1. 3Haer I1K-2.1. He 3naer
CnocoGHOCTD 3HAET NMPUHLHIIBI TIPUHIHIIBI TPUHIATIBL TPUHLIATIBL
TIOHUMATB, MIOCTPOCHHS 1 MIOCTPOCHHS 1 MOCTPOCHHS MOCTPOCHHST K METOJIBI
COBEPILICHCTBOBA | METOIBI METOABI MaTeMaTHIECKUX UCCIIEIOBAHUS
Th U IIPUMEHSTH HCCIIeI0BaHUS HCCIIEIOBaHMS Moyieneid 00bEKTOB MaTeMaTHIECKUX
COBpPEMEHHBIH MaTeMaTHYECKUX MaTeMaTHYECKHX Pa3IYHON MPUPOABI | Mozeseil 00beKTOB
MaTeMaTHYECKAil | MoJelieil 0OBEKTOB Mozened 00bEKTOB Pa3IMYHON NPUPOABI
anmnapar pa3IUyHOM NPUPOJBI | PA3ITUYHONU MPUPOJIBI

TIK-2.2. IToaHOCTBIO
YMEeT HCIIONB30BaTh U
MOIU(PHUIIIPOBATH

TIK-2.2. Ymeer
HCIIOJIB30BAaTh U
MOIUPHUIIPOBATH

TIK-2.2. Ymeer
HCIIOJIB30BaTh
CYIIECTBYIOIIHE

[TK-2.2. He ymeer
HCIIONB30BaTh U
MOIU(PHUIIIPOBATH
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CYIIECTBYIOIIHE CYIIECTBYIOIIHE MaTeMaTHYECKHE CYIIIECTBYIOIIHE
MaTeMaTUYECKUE MaTeMaTUYECKUE METOJBI JUTS PEIICHUS | MAaTEeMATHUCCKHE
METOJBI JUTSI PEIICHHS | METOMBI JUTA PEIICHUS | MPUKIAIHBIX 3319 METOJBI JUTSI PEIICHHS
TIPUKIIATHBIX 33724 TIPUKIIATHBIX 3a7a4 TIPUKJIATHBIX 33729
TIK-2.3. ITomaoctero | I11IK-2.3. Bnageer TIK-2.3. B nienom IIK-2.3. He Bnageer
BJIaJIEET HABBIKAMU OCHOBHBIMH HAaBLIKAMH| BJIaJiee€T HaBBIKAMHU HaBBIKAMM
HCIIOIb30BaHM HCITOJIb30BaHHUS HCITOJIH30BaHHS HCIIOIL30BaHMS
MaTEeMaTUYECKOIO MaTeMaTHYECKOT O MaTeMaTHYECKOT O MaTeMaTHYECKOT O
ammapaTra npu ammaparta mpu ammaparta mpu ammaparta npu
pEIICHUH TIPUKIIAIHBIX| PEIICHUN MPUKIATHBIX | PEIICHUN MPUKIATHBIX| PEIICHUN TPUKIIATHBIX
3a1a4 3a7a4 3a7a4 3aJa4

7.2. Ilepesod OannvHO-pelimunzo6vix noxazameneil OUEeHKU Kavyecmea noo20moseKu
odyuarouwuxca ¢ ommemKu mpaouyUoOHHOU CUCMeMbl OUEHUBAHUS

[Topsimox GhyHKIIMOHUPOBAHUSI BHYTPEHHEW CUCTEMBI OIIEHKH KaueCTBa MOATOTOBKHU
00yJaroIIMXCsl ¥ TIEPEBO/T OAITEHO-PEUTHHTOBBIX MTOKa3aTeNeH 00yJaromuXcsi B OTMETKH
TPaJIULIMOHHON CUCTEMbI OLICHUBAHUS IIPOBOJMUTCS B COOTBETCTBUU C MojoxeHnem KUI'Y
«ITonoxkenune o0 GaTLHO-PEUTUHTOBOM CHCTEME OIICHKU 3HAHUHM 00yJaroIuXCs,
pa3MeIleHHBIM Ha caiite YHuBepcuTeTa mo aapecy: https://kchqgu.ru/inye-lokalnye-akty/

7.3. Tunosvle KoHmpOIbHBIE GONPOCHL U 3A0AHUA, HEOOX00UMbBle 0N OUCHUBAHUS
chopmuposannocmu KomnemeHyuil 8 nPoyecce 0C60CHUA y4eOHOI OUCUUNTIUHDL

7.3.1. IlpumepHbIe BONMPOCHI K HTOTOBOI aTTecTaniuy (IK3aMeH)

buaer Nel
. Oto6paxkenust MHOKeCTB. Bubl otoOpaskenunii. [Ipumepsr.
2. IlpenenwHBIi epexo Mo 3HakoM nHTerpaina Jlebera.

[N

Buuer Ne2
OcHoBHbIE CBeIcHUs 0 MHOkKecTBax. Onepanuu HaJl MHOKecTBaMu. [Ipumepsl.
. Ilpoctpanctsa L, u |, . [Ipumepsr.

N —

Buaer Ne3
1. [TonsATHE PKBUBAJICHTHOCTH MHOXECTB. [Ipumepsl.

2. Ipoctpanctso |,. CroiicTsa.

Buier Ned
1. [TonaTre MOITHOCTH MHOXECTB. [Ipumepsl.
2. BHelHsAa U BHYTPEHHSISI MEPbl OTPAaHUYEHHOTO MHOXeCTBa. [Ipumepsr.

Bbuner NeS
. CueTHbIE MHOXKECTBA U UX cBolcTBa. [Ipumepsl.
. Murerpan Ctuntbeca. Coiicta. [Tpumepsl.

N —

Buaer Ne6
. CueTHOCTh MHOKECTB PallMOHANIBHBIX U anredpandeckux yucen. [IpuMepsr.
. Mepa 3aMKHYTBIX MHOKeCTB. [Ipumepsl.

N —

Buaer Ne7
1. HecueTHOCTH MHOK€ECTBA NEWCTBUTEILHBIX YUCEIL.
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2. Usmepumsie ¢pynkuuu. [Ipumepsi.

Buier Ne8
1. MHoOecTBa MOITHOCTH KOHTHHYYMA. [Ipumepsl.
2. CxonumocTs psiia Dypee.

Buaer Ne9
1. Mo1HOCTh MHOKECTBA NIOCIIE0BATEIBHOCTEHN IEHCTBUTENBHBIX U HATYPAIbHBIX YUCEIL.
[Ipumepsl.
2. OxBuBaneHTHbIE QyHKIMH. MI3MepuMocTh HenpepblBHOW (yHKIMH. [Ipumepsl.

Buaer Nel0
1. MomHocTs MHOKECTBA Cla b,
2. CpaBHenue unterpanoB Pumana u Jlebera. [Ipumepsl.

buaer Nell
1. MomHOCTh KOHTHHYYMAa KaK MOIITHOCTh MHOKECTBA MOJIMHOKECTB CYETHOT'O MHOKECTBA.
[Ipumepsl.
2. CpotictBa nHTerpaa Jledera.

buaer Nel2

1. CpaBHeHne MomHOCTEN. [Ipumepsl.
2. CymmupyemMbie GYHKIIMHA B UX CBOMCTBA. IHTErpan oT HEOTpHUIATEIbHOW N3MEPUMO
¢byukuun. [Ipumepsr.

buaer Nel3
1. MontHOCTh MHOKECTBA BCEX BEIIECTBEHHBIX ()YHKIIUM.
2. Ilonstre 06 obmem psae Pypoe. PaBencrso [TapceBans. [Tpumepsr.

Bbuaer Nel4
1. MoIHOCTh MHOXECTBA MOAMHOXKECTB. [IprmMepsl.
2. OyHKIMM CyMMHpYeEMBIE ¢ KBasipaToM. CXOaMMOCTh B cpenHeM. OpTOroHaIbHbIE CHCTEMBI.
[Tpumepsi.

Buier NelS
. 3aMKHYTbIE U OTKPBIThIE MHOKECTBA. [IpuMepsl.
. Xapakrepucrtuueckas ¢pyHkius. Cpoiicta. [Ipumepsr.

N —

Bbuner Nel6
. 3aMKHYTbI€ MHOKECTBA U UX CBOMcCTBA. [Ipumepsl.
. NUurerpan Jlebera ot orpanndyennoit ¢pynkuuu. [Ipumepsi.

N —

Buaer Nel7
. OTKpBITBIE MHOKECTBA U UX CBOMcCTBa. [Ipumephl.
. 3amava pasnokeHus: GyHKIMHA B TPUTOHOMETpUUecKuid psia. [Ipumepsi.

N —

Buaer Nel8
. CTpyKTypa U CTpO€HHUE OTKPBITHIX MHOKECTB. [IpuMepsr.
. OpToronanbHbie cucTeMbl QyHKIUN. [Ipumepsl.

N —

Buaer Nel9
1. CtpykTypa U CTpoeHHue 3aMKHYTHIX MHOKeCTB. [Ipumepsl.
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2. KommiexcHast popma Tpuronomerpudeckoro psina @ypee. [lpumepst.

Buner Ne2(
1. CoBepiieHHble MHOKECTBA. KaHTOPOBO coBepIlIeHHOE MHOXKECTBO. [IpumMepsi.
2. Psagpt @ypbe 110 OpTOHOPMATIBHBIM cUcTeMaM. EBKIIMI0BO mpocTpancTBo. [Ipumepsi.

Buaer Ne21
1. IlonsTe Mepbl MHOKECTBA. Mepa OTKpBIThIX MHOKECTB. [IpumMepsi.
2. ®opmynel Dypre 1t kodppunreHToB psjaa. [pumeps.

7.3.2. TecToBBIN MaTepua 1Jisl AUATHOCTHKU HHIAHUKATOPOB OLleHMBAHUS
copMHPOBAHHOCTH KOMMETEH UM

7.3.3. Ouenounnle maTepuaJbl. Tembl K J0KJIa1aM U pedepaTaMm. BapuaHThl
KOHTPOJIbHBIX PadoT

Paznen 1. «MomuocTh MHOKecTBA. CTpoeHMe JIMHEIHBIX MHOKECTB)

1. Kakoe oToOpaskeHre Ha3bIBAETCSI B3aUMHOOTHO3HAYHBIM COOTBETCTBHEM ?

2. JlaiiTe onpeneneHue paBHOMOIIIHBIX MHOYECTB.

3. CymiecTBYeT 11 MHO>KECTBO, PABHOMOIITHOE€ MHOKECTBY HAaTypaIbHBIX YUCEIl, HE SABJIAIONIEECS
€ro COOCTBEHHBIM IOIMHOKECTBOM?

4. Kaknie MHOKeCTBA Ha3bIBArOTCA cueTHhIMU? [IpuBeauTe mpUMephl CYETHBIX MHOKECTB.

5. ChopmynupyiiTe Ipu3HAKH CYETHOCTH MHOXKECTB.

6. MoxeTr nu OObeIMHEHUE CUYETHOW COBOKYMHOCTH CUETHBIX MHOXECTB OBbITh KOHEUYHBIM
MHOXECTBOM?

7. YTo 03HaYarOT CIOBA «KMHOXKECTBO A UMEET MOITHOCTh KOHTUHYYMa»?

8. BepHo i1, 4TO KBagpat COACP>KUT OOJIBIIIE TOUEK, YEM OTPE30K?

9. KakoBa MOIITHOCTH MHOYKECTBA BCEX YHUCJIOBLIX OCIIEIOBATEILHOCTEN?

10. Jloxa3aTb, YTO MHOXECTBO HEYETHBIX HATYpPaJbHbIX YHCEI W MHOYECTBO YETHBIX
HaTypaJbHbIX YUCE PABHOMOIIHBI.

11. Jlokazarb, YTO MHOECTBO IOJOKUTEIbHBIX JCHUCTBUTEIBHBIX YHCE PaBHOMOIIHO
MHOYECTBY OTPULATEIbHBIX JEHCTBUTEIBHBIX YUCEL.

12. Jloka3zatb, 4YTO MHOXECTBO HATYPAJbHBIX YHCE] PABHOMOLIHO MHOYKECTBY YHCET,
SIBJISIFOLLMXCS] TOUHBIMU KBaJIpaTaMH.

13. Jlokazarb, uto mo0bie n1Ba uHTepBana (a;b) u (c;d) paBHOMOIIHBL.

15. Jlokasatk, uto oTpe3ok [a;b] u unTepBan (a;b) paBHOMOUIHBL

16. Jloka3ats, uTo 110001 Kpyr paBHOMOILEH JII0O0OMY KBaJpaTy.

17. Jlokaszarb, 4TO MHOXKECTBO TOUHBIX KBAJPaTOB HATYPAIbHBIX YUCEN CYETHO.

18. Jlokazark, 4TO MHOXECTBO LIENIBIX YMCEII CUETHO.

19. Jloka3zaTp, 4YTO MHOXECTBO HWPPALMOHAIBHBIX YHUCEJI PABHOMOILHO MHOKECTBY
JNEUCTBUTEIBHBIX YHCEIL.

20. Iloka3aTb, YTO MHOXXECTBO TOYEK IUIOCKOCTH C pPalMOHAJIbHBIMM aOCHUCCaMU HMEET
MOIIHOCTb KOHTUHYYyMa.

21. Jloka3aTb, YTO MHOKECTBO BCEX TOUYEK IUNIOCKOCTU UMEET MOLTHOCTh KOHTHHYYMa.

22. [aiite ompeneracHWe BHYTPEHHEH, BHEINHEM M TIpPaHUYHOM TO4YEK MHOXecTBa E u3
METPUYECKOTO ITpocTpaHcTBa E.

23. JlaiiTe onpeaencHue rpaHULlbl MHOXKECTBA.

24. IlpuBeaure nMpuMepbl BHYTPEHHHUX, BHEIIHUX U IPAHUYHBIX TOYEK IS Pa3IMYHBIX (GUTYp Ha
IIJIOCKOCTH.

25. MoseT 1 rpaHuIia MHOKECTBa ObITh mycToil? [IpuBeauTe mpumMepsl.
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26. CoBeplileHHbIE MHOKECTBA. KaHTOpOBO coBeplieHHOE MHOKeCTBO. [IpuBeanTe npuMepsl.

27. TlpuBenute mpuMep BCIOAY IUIOTHOTO MHOXecTBa Ha oTpeske [0; 1], omimyHOTO OT 3TOTO
OTpe3Ka.

28. Ilepeuncnute CBOMCTBA OTKPBITHIX U 3aMKHYTHIX MHOYKECTB.

29. Jokaxute, yT0O MHOXECTBO E OTKpbITO B M B TOM U TOJIBKO TOM Cilly4yae, KOIJia BCE €ro
TOYKH BHYTPEHHHUE.

30. ITycts E — MHOXecTBO yHkuuii npocrpancta C[-1;1] takux, uro f(X) <1 mpu x e [-11].

[Tokasatp, uto ¢yukums f,(X) = 2X sBusiercs BHeLIHEH «TOUKOI» 11t MHOXecTBa E.

Pa3nea 2. «Mepa Jledera. Usmepumsblie pynknuu. Uarerpas Jledera»

1. Jlaiite ompeneneHne wuHTerpana Pumana. IlpuBenure npuMepbl HWHTEIPUPYEMBIX U
HEUHTETrpupyeMbIx 1o Pumany ¢pyHkuii.

2. JlaiiTe onpeneneHue CTyneH4aTol GyHKINUU, TIPUBEINUTE TPUMEPBI.

3. Kakas ¢yHkius HazpiBaeTcss MHTErpupyemoi mo Jlebery Ha oTpe3ke? MOKHO JH yKa3aTh
(GyHKIMIO, THTETPUPYEMYIO Ha OoTpe3ke 1o Pumany, HO He uHTerpupyemyto mno Jledery?

4. MoxHo 1M yKa3zaTh (QYHKIHMIO, HMHTETpUpyeMyl Ha oTpe3ke mno JleGery, HO He
UHTErpupyemyto no Pumany?

5. Kakoe MmHOxecTBO HasbiBaeTcsi m3MepuMmbiM 1o JleGery? Kakoe umciao HasbpIBaeTcs €ro
Mepoii?

6. Jlokaxxure, uto ar000i naTepBan (a;b) m3Mepum, U HAIUTE €ro Mepy.

7. B 4yeM 3aKIJIF04aeTCsl CBOMCTBO CUETHOM aITUTUBHOCTH MEPHI?

8. I3mepumocCTh 1 Mepa KaK HUHBAPUAHTHI IBH>KCHHUS.

8. [IpuBenuTe Ki1accel N3MEPUMBIX MHOXKECTB. IX OCHOBHBIE CBOMCTBA.

9. OxapakTepu3yiTe CTPYKTYPYy U3MEPUMBIX (DYHKITHIA.

0 npu x uppayuonanvrom,
10. TMoxasare, uto Qynkuus Jupuxiae D(X) = He MHTErpupyeMa
1 npu x payuonanvrom

no Pumany Ha otpeske [0; 1].
x npu x €[0;1), .

11. TMokaszars, yro ¢ynkuus f(x)= uHTErpupyema 1o JleGery, u Haiitu ee
0 npu x ¢[0;1)

HUHTCI'pall.

12. Tlokasate, uro ¢yukuusa f rtakas, yro f(0)=0u f(x)= % npu X # 0 uHTErpHpYyemMa
X

Ha oTpe3ke [—1; 8], u HaliTh ee HHTEeTrpal.

1
13. ITokasatp, uro ¢yHkius f(X) = 1 uHTErpupyema Ha R, u HaiiTu ee uHTerpai.
+

X2
14. Uto Takoe xapakrepucTuueckas QyHKIUs MHOKeCTBa?

15. JlaiiTe onpenenenue SKBUBaJIIGHTHBIX pyHKIMA. [IpuBeauTe mpruMepsl.

16. Chopmynupyiite Teopemsl Eroposa u Jlysuna. Kak gokassiBaroTcst 3T T€OpeMbl?

17. B uem 3akiitouaeTcs mpeAeNbHbIN mepexo o 3HakoM uHterpana Jledera?

18. Kak BoccTaHOBUTH TIepBOOOpa3HyI0 PyHKIMH?

19. Kakue neiicTBHs MOXKHO TPOU3BOJUTH Ha/l U3MEPUMBIMU (QYHKIUSAMHU?

20. B uem cMbICIT CXOJUMOCTH MO0 MEpEe U CXOUMOCTH MOYTH BCroy (moutu Be3ae)? Mx cBs3b.

Pa3nen 3. «Cymmupyemsie pynknuu. HaTerpan Crunrsecar»

1. Cymmupyemslie pynkiun. Onpenenenue. [Ipumepsi.
2. VnTerpan oT HEOTPULATEIbHOW U3MEPUMON (DYyHKIIMH.
3. OyHKIIMH CyMMUpPYEMBIE C KBaIPaTOM.
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. JIoKaskuTe aKCHOMBI CKaJIIPHOIO IPOU3BEJACHUS Ul L,

. CxomumocTsb B cpenHeM. OpToroHaibHbIE CUCTEMBI.

. IlontHoTa npoctpancTBa ['mnpbepra L,. CBolicTBa.

. IIpoctpanctso |,. CpolicTaa.

. IIpocrpancrsa L, u | . laiite onpeesieHus 3THX POCTPAHCTB.

. OyHKIIUU ¢ KOHEUHBIM u3MeHeHneM. Muarerpan Cruirbeca.

. [IpenenbHbIN nepexo1 noJ 3HakoM uHTerpana Ctuirbeca.

. B uem ornmume mnrterpana Cruntbeca ot uHTerpaina Pumana? Korma materpan Ctunrheca
npeBpariaeTcs B uHTerpain Pumana.

10. B uem 3akiroyaeTcsi JOCTATOYHOE YCIOBHE CyIIECTBOBaHUs uHTErpasia CTuirbeca?

O 003 O Ol W B~

Pa3nen 4. «Psaabl @ypbe B IPOU3BOJILHOM I'JIb0EPTOBOM NPOCTPAHCTBE»

B uem 3akiroueHa 3aaya pasinoKeHUs B TPUTOHOMETPUYECKUN PsL.
Koadpunuents! psga @ypbe. Dopmyisl.

Kak npoBepuTh OPTOrOHAIILHOCTH CUCTEMBI (PYHKITUH.

Kaxkoii Bug uMeeT HepaBeHCTBO beccenst AJjisi TPUrOHOMETPUYECKON CUCTEMBI?
Kak BeIrsaut komiuiekcHas popma TpuroHoMerpudeckoro psiia Oypoe?
VYcenosus cxoaumoctu psaaa Oypee.

Psnpr @ypre 10 OpTOHOPMAJIBHBIM CUCTEMAM.

Psier @ypre B Mpou3BOILHOM THIIEOEPTOBOM MPOCTPAHCTBE.

Paznoxenne pynkiuii B psi @ypbe 10 4YETHBIM U HEUETHBIM CTEIICHSIM.

10.  Haiitu pasnoxenue B psang Pypoe Gynkunn f (x)=x , Ha unTepBane (— 7z, 7)

CoNORWNE

A <« .
1. Touemy psim Yo Z(an COSNX + D, sin nx) MOKHO HNOWIEHHO HHTErPUPOBATH B POMEKYTKE
n=1
OT — 7T 10 7T .

, Ha unrepsane (—z,xz)

12. B paznoxenuu B psg Pypee QyHKIHH f(x):{—Z;—n<x<0

3;0<x<7x

Haiitu ko3ddunuenr a, .

0
T . TNX
13. Vkaxute, nmpu KakoMm 3HadeHuH | cucrema (yHKIUi {1, COSI—, sin T} OpTOrOHAIIbHA
n=1

Ha otpeske [-2; 2]
14. Jlost TPUTOHOMETPUYECKOTO psina, COCTaBJICHHOTO IS byHKIHH

f(x):%+a1cosx+blsinx+... +ahcosnx+bnsinnx+..., —n<X<m, Hauaure (I)OpMyJ'ILI

koadunmentos Oypre (N =1, 2, 3, ...).

15. Jlnsg TpUTOHOMETPHUYECKOTO psijia b sinx+b,sin2x+...+b,sinnx+... , cocrasnennoro mis
dbynkimu f(X) Ha otpeske [0; «t], HaliauTe Gopmyibl koaddurrento dypre(n =1, 2, 3, ...).

16. Jlyis TpuroHoMeTpuUYecKoro psga &, +a, CoS X+ a, CoS 2X+...+ d, COSNX+... | cocTaBJIEHHOTO

s ¢yakiun  f(X) Ha orpeske [0; 7], ykaxkure BepHbIe GOPMYIBI  KO3()DHUIIMEHTOB
dypre(n =1, 2, 3, ...).

Kpurtepun ouneHKH yCTHOTO OTBETAa Ha BONPOCHI N0 AUCHUIIHHE
«J{eMCTBUTEJIbHBIA AHAJH3):

v' 5 GamioB - €ClIM OTBET IIOKAa3bIBAET FHY6OKOG n CHUCTCMATHYCCKOC 3HAHUC BCCIo
NporpaMMHOIO Marepuajla MW CTPYKTYPbl KOHKPCTHOI'O BOIIPpOCA, a TaAKKEC OCHOBHOI'O

15



COJIepKaHUs ¥ HOBALMH JICKIIHOHHOTO Kypca 10 CpaBHEHMIO ¢ yuyeOHO# aureparypoid. CTyneHT
JEMOHCTPUPYET OTUYETIMBOE U CBOOOJHOE BIJIAZICHWE KOHIENTYAJbHO-TIOHATHHHBIM anmapaTom,
Hay4YHbIM $I3bIKOM M TEPMUHOJIOTMEW COOTBETCTBYIOIIEH HaydyHOU 00jacTH. 3HaHHWE OCHOBHOM
JIATEPATYpPbl U 3HAKOMCTBO C JIONIOJHUTEIBHO PEKOMEHJOBAHHOM JHTEpaTypoil. Jlormuecku
KOPPEKTHOE M yOeIUTEeNbHOE N3JI0KEHHUE OTBETA.

v 4 - Gamia - 3HAHUE Y3JIOBBIX MPOOJIEM NPOrpaMMbl M OCHOBHOIO COJEPKAHUS
JEKLIMOHHOIO Kypca; YMEHHE I10JIb30BaTbCs KOHLENTYaJbHO-IIOHATUMHBIM alaparoM B
mpolecce aHajan3a OCHOBHBIX NMPOOJEeM B paMKaxX JaHHOW TEMbl; 3HAHHE BOXHEWIINX padboT U3
CIIMCKAa PEKOMEH/I0BaHHOM JInTepaTypbl. B 11€510M J1oruuecku KOppekTHOE, HO HE BCEra TOYHOE
Y apryMEHTUPOBAHHOE U3JI0KEHHUE OTBETA.

v’ 3 6amna — parMeHTapHble, IIOBEPXHOCTHBIE 3HAHUS BAXKHEHUIIIUX Pa3/IeioB IPOrPaAMMBI
U COJEpKAHMS JIEKLIMOHHOIO Kypca; 3aTpyIHEHHUs C HCIOJb30BAHWEM HAyYHO-TIOHATUHHOTO
anmnaparta ¥ TEpMHHOJIOIMHM Y4eOHOW JUCLMITIMHBI;, HEMOIHOE 3HAKOMCTBO C PEKOMEHOBAaHHOMN
JUTEPaTypoil; YacTUYHBbIE 3aTPyJHEHUS C BBIIOJHEHUEM MPEIyCMOTPEHHBIX IPOrpaMMOi
3aJlaHUM; CTPEMIJIEHHE JIOTUYECKH ONPEECIIEHHO U MTOCJIEI0BATEIbHO U3JI0KUTH OTBET.

2 Gayna — HE3HaHUE, TUO0 OTPHIBOYHOE IPE/ICTaBICHUE O JaHHOM MpolieMe B paMKax yuyeOHO-
MIPOrpaMMHOTO Marepuaja; HEyMEHHE WCIOJIb30BaTh IOHATHHHBIA amnmapar; OTCYTCTBUE
JIOTUYECKOU CBSA3U B OTBETE.

8. [lepeyeHnb OCHOBHOI M TONMOJIHUTEILHON y4e0HOI JINTEpaTypbl, HEOOXOAMMOIi 1151
O0CBOCHUS JUCHMILINHBI. MHpOopMannoHHOe obecniedeHrne 00pa30BaTe/JIbHOIO Ipouecca

8.1. Ocnosenasn rumepamypa:

1. BeixoBa, O. H. Teopust ¢pyHkuuii 1eiicTBUTENHHOTO EpEMEHHOro: yueOHoe nocodue /
O.H. BeixoBa, C.1O. Konsrun , b.H. Kykymkun b. - M.: KYPC, MH®PA-M, 2019. - 196 c. -
ISBN 978-5-905554-21-6. - URL: https://znanium.com/catalog/product/1027407 — Pexum
JIOCTYTA: 1O MOANUCKE. — TeKCT: 3JIeKTPOHHBIM.

8.2. /lonoanumenvnan numepamypa:

1. Yupsuos, I1. JI. JleiicTBuTenbHBIM aHamM3 B 3amadax: ydeOHoe mocobue / I1. JL
Vaesnon, A. H. baxsanos, M. 1. Jlpsiuenko u ap. - Mocksa: ®U3IMATIIUT, 2005. - 416 c. -
ISBN 5-9221-0595-7. - URL.: https://znanium.com/catalog/product/544632 — Pexum mocryma:
0 MOJMHUCKe. — TeKCT: AMeKTPOHHBIMH.

9. Tpe6oBaHuUs K YCJOBHSIM peaju3aluu padoyeii mporpaMMbl JUCUUILIHHBI (MOTYJIsT)

9.1. Obwecucmemnvie mpedosanusn

DJIeKTPOHHAsA MH(POPMALTMOHHO-00pa3oBaTeabHas cpega PI'BOY BO «KUYT'Y»

Kaxnpiii  oOyuaromuiics B TeueHHWE Bcero nmepuojga oOydeHuss  oOecredeH
WHIUBUAYAJIbHBIM  HEOTPAHUYEHHBIM  JOCTYIIOM K  JJIEKTPOHHOW  WMH(OPMAIMOHHO-
obpazoBatenbHoii cpeae (DMOC) YuusepcuteTa u3 11000i TOYKH, B KOTOPOU UMEETCS AOCTYI K
MH(OPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHON  cetn  «lHTepHeT», Kak Ha  TeppUTOPUHU
VYHuBepcurera, Tak U BHE €e€.

OynkiuonupoBanne  OMOC  obecrieunBaeTcsi  COOTBETCTBYIOIIMMH  CpPEICTBAMHU
MH(GOPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~TEXHOJOIMH M KBanudukanued paOOTHUKOB, ee
UCHOJIB3YIOUIMX M nojuaepkuBaromux. @PyHkuuonupoanue OHNOC  cooTBeTcTBYyET
3aKoHOAaTenbCTBY Pocculickon denepannu.

Anpec odunmanpHoOro caiita ynuBepcureta: http://kchgu.ru.
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Anpec pasmemenns JMOC ®I'BOY BO «KUI'Y»: https://do.kchgu.ru.

JIeKTPOHHO-0UOINOTEYHbIE CHCTEMBbI (3JIEKTPOHHBIE OUOJIMOTEKH)

Y4eOHBIN roa

HaumenoBaHue AOKYMEHTA C YKa3aHUEM
PEKBU3UTOB

Cpok aeiicTBust
JTOKYMEHTAa

2026-2027
y4eOHBIH 1o

DnekTpoHHO-O0ubnoTeunas cucrema OO0
«3HAaHUYM.

Horosop Ne 332 56¢ ¢ 02.06.2026r.
DieKTpoHHBIH aapec: https://znanium.com

C 02.06.2026r.
10 01.06.2027r.

2026-2027
y4eOHBIN rojt

DneKTpoHHO-OnbMroTeuHas cucreMa «JIaHby.
Horosop Ne 12 ot 26.02.26r.
DnexkTpoHHbIi aapec: https://e.lanbook.com

oT 26.02.2026r.
70 31.01.2027r.

2026-2027 OnexTpoHHO-0ubnnoTeuHas cucrema KUI'Y.
eOHBII TOT [Tonoxxenue 06 Db yrBepk1eHO YUEHBIM COBETOM N
& o7 30.09.201 5. TTatoron N L becepoumbilt
Dnexrponnsit aapec: http:/lib.kchqu.ru
2026-2027 HanmonaneHas snextporHas o6uoanorexa (HOB).
y4eOHBIN TOJT Horosop Nel01/HOB/1391-m ot 22. 02. 2023 1. beccpounsrit
DrexkTpoHHBIH aapec: http://rusneb.ru
2026-2027 Hayunas snexkrponHast Oubnnorexa
y4eOHBIN TOT «ELIBRARY.RUy. JInnieH3HOHHOE CcOTJIallIEHIE T
Nel5646 oT 21.10.2016 T.
DnexrponHsIit afpec: http://elibrary.ru
2026-2027 OnektpoHHsIi pecype Polpred.comO630p CMU.
y4eOHBIN TOT Cornamenue. becrnartHo. beccpounsrit

DrexrpoHHsIi aapec: http://polpred.com

porpaMme.
YHHUBEPCUTETA,

9.2. Mamepuanvno-mexnuueckoe u y4eoHo-memoouieckoe ooecnevenue OUCYUnIUHbL

3aHATHA MIpoBOAATCA B y‘IC6HBIX AYJUTOPHIX, NPCAHA3HAUCHHBIX I IIPOBEACHUA
3aHATUH JICKIIMOHHOTO H IMPAKTUYCCKOI'0 THIIA, KYPCOBOI'O IIPOCKTHPOBAHUA (BBIHOJ'IHCHI/IH

KYpPCOBBIX PabOT), TPYIMOBBIX M HHAWBUAYaIbHBIX KOHCYJbTAIMH, TEKYIIET0 KOHTPOJIS H
MPOMEXYTOYHOW aTTeCTallMM B COOTBETCTBUHU C DPACIHMCAHHUEM 3aHITHI 1O 00pa3oBaTelbHON
C omnucaHWeM OCHAIICHHOCTH AayJAWTOPHHA MOXXHO O3HAKOMHTHCS Ha caiite
B paszjielic MaTepHaIbHO-TEXHHYECKOTO OOCCIeUeHHss H  OCHAIICHHOCTH
oOpasoBaTelbHOTO Tpoiiecca 1o axpecy: https://kchgu.ru/sveden/objects/

9.3. Heo0xo00umbwlii KomnjieKm JUYEH3UOHHO20 RPOZPAMMHO20 00echeyeHUs

MicrosoftWindows (JIutiensus Ne 60290784), beccpounas
MicrosoftOffice (JIunensus Ne 60127446), 6eccpounas

ABBY FineReader (sunien3ust Ne FCRP-1100-1002-3937), 6eccpounast
CalculateLinux (Buecén B EPPII Ilpukazom Munkomcssizu Ne665 ot 30.11.2018-2020),

OeccpovHas

Google G Suite for Education (IC: 01ilp5u8), 6eccpounas
e Kaspersky Endpoint Security. Jorosop Ne0379400000325000001/1 or 28.02.2025r.

Cpok geiictBus nuuens3uu ¢ 27.02.2025r. o 07.03.2027r.
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9.4. Cospemennsvie npogheccuonanvhvie 6a3vl OAHHBIX U UHPOPMAUUOHHBLE CRPABOUHbLE
cucmemol

=

®enepanbublii nopran «Poccuiickoe odpazoBanuey - https://edu.ru/documents/

2. Enunas xomekuus 1udpoBeix oOpazoBarenbHbX pecypcoB (Eamnas komrekmmst [[OP) —
http://school-collection.edu.ru/

3. ba3sl ganHBIX Scopus U3/1aTENBCTBA
Elsevirhttp://www.scopus.com/search/form.uri?display=basic.

4. Tlopran @enepallbHBIX TOCYJAPCTBCHHBIX 00pa30BaTEBHBIX CTAHJIAPTOB  BBICIIETO
obpazoBanus - http://fgosvo.ru.

5. @epxepanpHbIi LEHTp HUHPOPMALMOHHO-O0Opa3zoBarenbHbIX pecypcoB (PLUOP) —
http://edu.ru.

6. Enmunas xomuteknus 1udpoBeIX oOpazoBarenbHbIX pecypcoB (Eamnas komrekmmst 1[IOP) —
http://school-collection.edu.ru.

7. Wundopmanuonnas cucrema «EqmHoe okHO focTyma K oOpasoBaTeiabHbIM pecypcam» (MC

«EnuHoe okHO») — http://window/edu.ru.

10. OcobOenHoCcTH Opranu3anuu 00pa3oBaTeIbHOIO Mpolecca JIs JUL ¢ OTPAHNYEHHbIMH
BO3MOKHOCTSIMH 3/10POBbS

B ®I'bOY BO «KapauaeBo-Uepkeccknil TOoCy1apCTBEHHBIM YHUBEPCUTET MMEHH Y./l
AnueBa» co3maHbl YCIOBHUS Ui IOJIyYE€HHUS BBICIIEro 00pa3oBaHUs IO 00pa3oBaTEIbHBIM
porpaMMam oOy4aroluXcsi ¢ OTpaHUYEHHBIMH BO3MOXHOCTAMU 3710poBhs (OB3).

CriennanbHble ycloBUsS A moiydeHust oOpazoBanusi nmo OIIBO oOyuwaroumumucs c
OTrPaHUYEHHBIMU BO3MOXHOCTSMHU 370pOBbsl omnpeneneHsl «llonoxeHnnem 06 oOydyeHUM JMIL C
OB3 6 K4I'V», pa3mellieHHbIM Ha caiite YHHBepcHuTeTa 1Mo aapecy: http://kchgu.ru.
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https://kchgu.ru/wp-content/uploads/2015/01/Polozhenie-ob-obuchenii-lits-s-OVZ.pdf
https://kchgu.ru/wp-content/uploads/2015/01/Polozhenie-ob-obuchenii-lits-s-OVZ.pdf
http://kchgu.ru/

11. JIncT perucTpanuy n3MeHeHHUH

JdaTa u HOMep NPOTOKOJIa
Y4€HOro coBeTa
(akyabTeTa/ HHCTUTYTA,

Jdara u HOMep
MPOTOKO0JIa YYEHOT' 0
coBera

HN3MeHenue Ha KOTOPOM ObLIH YHuBepcurera, Ha
PaccMOTpeHbI BONPOCHI 0 KOTOPOM ObLIN
Heo0X0ANMOCTH BHECEHUS YTBep:KIeHbI
u3menenunii B OITBO n3menenus B OIIBO
03.06.2026r.,

O6noBneH noroBop Ne332 36¢c OO0
«3Hanuym» ot 02.06.2026r.
Heiictyet ¢ 02.06.2026r. 110
01.06.2027r.

poTokoJ1 Ne 8
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